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,JlK)6iime ceou napod, mou 
toHbie dpv3bH, U3yiaüme eto 
ucmopwo, ezo KyJibmypy, ezo 
Hávfcv, zopdumecb pyccrcuM 
BKJiadoM e coKpoeutpHuąy muc- 
au , a npeoKde ecezo u panbtue 
acezo —  ymimecb 3cunninamb 

ceou napod om s pazos“
B. Jl. KOMAPOB

* OćpameHHe npe3H*eHTa AKaaeMHH 
Hays CCCP B. Jl. KoMapOBa k cobct-

CKOÜ MOJIOAelKH

.tlpaßaa“ ot 29 OKTaCpa 1943 r.

n P E Æ H C J l O B H E

KHHra «BßeAeHHe b ßoTaHHxy» axaAeMHxa BjiaAHMHpa JleoHTbeBHHa 
KoMapoBa bboaht b H3yxeHHe 6oTaHHxecxHX AHCUHnjiHH.

aBan cBoeä xHHre Ha3B3HHe, aBTop hmëji b bhay noAnepxHyTb ee oome- 
o6pa30BaTejibHoe 3HaHeHne, b 3toh XHHre npoBeAeH tot ochobhoh npHHunn, 
KOTopbift hbjihjich ÄJIH B. JL KoMapoBa pykobgähuihm b ero AOJirojieTHeñ 
neAaronniecxoñ AenTeJibHOCTH no BoennTanmo xaApoß ÔnojioroB. cnenn- 
ajiHCT jik>6oh H3 öoTaHHTCCKHX ÄHCUHnjiHH —  npeîKAe Bcero onojior.

B KHnre B. Jl. KoMapoBa $opMa h CTpyxTypa pacreHHH paccMaTpn- 
BaiOTCH Ha ocHOBe 4)H3HOJiorHHecKHX npoueccoB H BO B3 aHMOÄeÖCTBHH 
co cpeAOH.

CooTBeTCTBeHHo ocHOBHOMy HanpaBjieHHio KHHTH nocTpoeH h ee IUI3H.
B bboähoS nepBoñ nacTH KHHrH paccMaTpHBaioTCH npOHCxo>xAeHHe 

H pa3BHTHe paCTHTe^bHOrO MHpa, paCXpblßaXlTCH CBH3H paCTeHHH H )KHBOT- 
Hbix 3H3 HeHHe pacTeHHft b npnpoAe h b xoaaHCTBeHHoñ AeffrejibHocTH xejio- 
aexa. BTopaa aacTb nocßameHa BereTaTHBHOH >xh3hh paCTeHHH. KJieTxa 
TpaKTyeTCH xax eAHHHira, BbinojiHaiomaa >KH3HeHHbie (JiyHxuHH nocpeACTBOM 
CBOHX JKHBbix xacTeñ -  opranoHAOB. ÄHt^epeHUHauHH TKaHeñ B<_ MHoroxjie- 
TOHHOM opraHHSMe paccMaTpHBaeTCH xax HCTopnaecKH cjiojkhbuihhch peayjib- 
TaT cnennaJiH3auHH kjigtok, npHcnocoßjieHHbix k onpeAeJieuHbiM cjiyHXAHHM, 
opraHbi H3ynaioTca xax cneunajiH3HpoBaHHbie nacra e ah hoto ue^oro, cno- 
coÖHbie noA B0 3 AeöcTBHeM cpeAbi x uinpoxoMy MeTaMop4)03y. B HTore, 
pacTeHHe BbipncoBbiBaeTCH nepeA XHTaTejieM xax JXHBoe njiacranHoe uejioe 
B ero MH0 r 0 0 6 pa3HblX >XH3HeHHbIX npOHBJieHHHX H B ero pa3BHTHH.

TpeTbH nacra xHHrH nocBameHa pa3MHO>xeHHio pacTeHHñ. BereTaraßHoe 
h noJioBoe pasMHOJxeHHe, ÖHOJiorHH iraeTeHHH h njioAOHOixieHHH paaoöpaHw 
C 3 BOAK)AHOHHOñ TOHXH 3peHHH.

«BßeAeHHe b öoTanaxy» co3Aaßajiocb Ha ocHOBe JiexuHH, npowraHHbix 
B Jl KoMapoBbiM b coBeTCXoñ Bhicmeft uixoJie, xorAa oh B03rjiaBJifl.n 
xacbeAPy 6ot3hhxh b FleTporpaAcxoM —  JleHHHrpaAcxoM yHHBepcHTeTe.

B CBH3H c H3öpaHHeM b 1936 roAy na nocT npe3HAeHTa A xhaomhh

Havx CCCP B. Jl. KoMapoB nepeexaji b M oaray.
3 to 6h a  nocjieAHHñ toa, xorAa B. Jl. npoHeji b JleHHHrpaAcxoM rocy- 

itapcTBeHHOM yHHBepcHTeTe «BßeAeHHe b öoTaHHxy», ho h b nocjieAyximHe 
ro n u  oh He Tepaji cbhsh c yHHßepcHTeTOM, xa^eApoñ h ynameHCfl mojio- 
Aea<bK). riocemaa JleHHHrpaA, B. JI. HepeAxo BbicTynaji nepeA CTyAeHxe- 
cxoH ayAHTopnen, HHTaa oxepeAHyro (no xoAy xypca) jiexumo.

B 1935 roAy xypc AexuHH B. Jl. KoMapoBa 6hji 3acTeHorpa4>HpoBan.
rioAroTaBJiHBaa x neaaTH 3Tot xypc, B. Jl. KoMapoB ycneji oopaöoTaTb



Jimnb nepBbie aeBjm, rjiaB, ocTajibHbie CTeHorpaMMbi ocTaJiHCb Heo6pa6o- 
TaHHbiMH aBTopoM h  6 m a h  oôpaôoTaHbi ero yaeH H K aM H : npo<|). O. H. Pa^Ke- 
Bnq—  10-H rjiaBa, aoh . O. A. MypaBbeBofi —  11— 17-h rjiaBbi.

noAÖop HJUnocTpauHÖ, pyxoBOACTBo hx BbinojiHeHHeM, a TaK>Ke nepBo- 
HanajibHaH peAaKUHOHHaa oöpaöoTKa KHHrn npoBeaeHbi aou . O. A Mv- 
paBbeBoñ. ' J

K HHra «BßeaeHHe b 6oTaHHKy» opraroinecKH cBH3aHa c KHiiroñ 
KoMapoBa «LIpaKTHHecKHH xypc aHaTOMUH pacTeHHH» (1-e h3a 

b 1905 r., nocjie^Hee, 8-e, b 1941 r.).
9 th Äße KHHrn jiornHecKn aohoahhiot Äpyr Apyra.
ripn OKOHHaTeAbHOM peaaK TH pO B aH H H  OTBeTCTBeHHbIM pe^aK TO pO M  

npo(jj. J I .  B. K y A p n m e B b iM  b  K H n ry  B H eceH w  H e o ô xo A H M b ie  H3MeHeHHH h  ao- 
noAHeHHH, o T p a jK a ro iU H e  A ocT H iK enH H  Ô H O A orH H ecK ofi H avK H  3a t o a h  o iy ie -  
A sn o w H e  H ac o i  BpeM eHH p a ô o T b i B. JI. K o M a p o B a  h 3 a " K H H ro ii.

3 th AonoAHeHHH AaHbi qacTHHHo b ehaê npHMenaHHH, a HacTHHHo bkaïo- 
HeHbl B TeKCT KHHrn H 3aKAIOHeHbI B KBaApSTHbie CKOÖKH.

KHHra paccHHTaHa Ha ih h p o k h h  xpyr a h u , HHTepecyrouiHxcH >KH3Hbio 
paCTeHHH. Ona COAßp>KHT OÔUIHpHblH ÔOTaHHHeCKHH MaTepHaA H, HeCOM- 
neHHo, npHHeceT ßoAbmyio n o A b 3 y  BceM, k t o  HHTepecyeTCH h  3aHHMaercH 
H 3yneH H eM  ô o t 3H h k h .

BceM AHuaM, OKa3aBuiHM b Ton hah HHOH (JiopMe noMomb b rroAro- 
TOBKe 3TOH KHHFH K neH aTH , B b ip a X O K ) Ô AarO AapHO CTb.

H. B. KoMcipoea
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KOCMHHECKAfl POJlb PACTEHHH, HX POJlb B KPyrOBOPOTE 
BEIUECTB HA 3EMJ1E, MX nPOHCXO>KAEHHE H OCHOBHblE THnbl

y n a ji Ha 3eMJiio Jiyn cojiHua, ynaji h norac. Tan rosopuT HaM Hame 
HenocpeÆCTBeHHoe BocnpHHTHe, Ham e*eAHeBHHH onbiT. 3a k 8>k ah m  AHeM 
cjieflyeT HOHb —  Te m hot a h oxAawAeHHe. K KOHuy hohh, nepeA bocxoaom 
cojiHua, TeMnepaTypa, Kax npaBHAO, MHHHMajibHaa 3a cyTKH. To TeriAO, ko- 
Topoe HaKonHJioeb 3a AeHb, 3a HOHb qacTHHHO hah A a *e  uejiHKOM y jie îy - 
HHJIOCb.

Ha caitiOM /lejie, OAHaxo, AeAO oÔctoht HHane. JTyq coAHua, na^aiomnS 
Ha 3eMjno, He Hcqe3aeT, oh npoH3BOAHT paôoTy. ilycK afi m u  exceAHeBHO Be- 
qepoM bhahm , Kan HacTynaeT Hoqb, ho KawAbiH Aem> ot toto coAHeqHoro 
CHHHHH, KOTOpOe AOCTaAOCb Ha flOJIK) 3eMJIH, HTO-TO OCTaeTCH.

nOCMOTpHM, H TO >Ke MO>KeT OCTaTbCH OT T a KOTO MHMOJieTHOTO HBJI6- 
HHH, Kax jiyq  cseTa. O h ynaji, norac, ho He wcqe3, a jiniub nepeMCHHA 
4)opMy.

npeflCTaBHM ce6e, hto nepeA naMH He seMjin, tot npeKpacHbw Mup, 
b KOTOpOM Mbi >KHBeM, a AyHa, Ha KOTopyio TaK>Ke jibiorcH AyqH cojwua, 
ho Ha KOTopoii hct HH aTMOc^epu, HH BOflbi. KapTHHa jiyHHoro MHpa ro- 
pa3flo npome, qeM to, hto m h  bhahm Ha 3eMAe. TaM jierne noHHTb, KyAa 
AesaiOTCH cojraeHHbie AyqH.

TejiecKon noKa3biBaeT HaM, hto Ha JiyHe ecTb ropbï h paBHHHbi, cKaAbi. 
Mto >Ke MO>KeT caejiaTb coAHeqHbiñ jiÿq  b stom cxyAHOM MHpe KaMHfi 
h necKa, rae ôojibuie HHqero HeT? K or/ia  oh na^aeT Ha nosepxHocTb Kaxo- 
to-ahöo TBepfloro Tejía, to qacraquo nepexoAHT b Tenjio, npeAMeT Harpe- 
BaeTCH. JlyHHbiH fleHb fljiHHHbiH, coAHue najiHT Hem a a  ho. 3aTeM HacTynaeT 
AAHHHan HOHb h c nen cHAbHoe oxAax<AeHHe (cyTKH Ha jiyHe npoflOji>KaifOTCH 
ue^biH MecHu: noAMecsma — Aenb h noAMecnua — HOHb). AHeM ropHbie no- 
poflbi, cocTaBJiHiomHe nosepxHOCTb JiyHbi, ot achctshh cojinua pacum- 
pjHOTCH, npHHeM COCTaBJIHfOLHHe HX MHHepaJIbl paCIHHpHîOTCH HeOOTHaKOBO, 
oTHero h CBH3b hx Me>KAy co6oh HapyuiaeTca; to >Ke nponcxoAHT h Hoqbio, 
npn oxjiax<HeHHH. Ejiaroaapsî OTcyTCTBHio hjih KpañHeñ pa3pex<eHHOCTH JiyH- 
HOH aTMOCtJiepbi jiyq,H cojiHua aoxoaht ao noBepxHOCTH jiyHbi 6e3 norAome- 
HHH, TO eCTb ACHCTByiOT 3H3HHTejIbHO CHJIbHee, qeM Mbi MOJKeM 3TO HaÔJIIO- 
AaTb Ha 3eMJie. FIpoHcxoAHT pa3pyuieHHe ropHbix nopoA noA bahhhhcm nepe- 
MCH TeMnepaTypbl, COOTBeTCTBCHHO TenAOBOH H MOp03HOñ apOSHH 3CMHbIX 
ropHbix nopoA- BIoa bahahhom stoh 'repMHqecKOH apo3HH ropbi nocTeneHHo 
pa3pymaiOTCii, oTAeAbHbie k 3mhh üoa bahhhhcm chah tahíccth naAaiOT bhh3 
h oöpa3yioT cKonAeHHe KaMHen, a 3th nocAeAHHe noA BAHHHHeM ASAbnenuieñ 
3po3HH paccbinaiOTCH, npeBpamancb b hccok.

A eme ato? BoAbuie HHnero.
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EnaanT, Ha Jiywe ot coAHeaHbix Ayaeñ coxpaHneTCH AHum 3(f)(})exT paa- 
pymeHHH h nepeMememiH MHHepaAbHbix aacTHu.

Tenepb npeAnoAomHM, hto nepe^ h3mh hhoh mhp , HecxoAbxo ôojiee 
6oraTbiñ, rae, xpoMe xaMeHHbix ropHbix nopoA, ecTb eme B03«yx. Boflbi 
aeT, ho ra 3oo6pa3Hbie BemecTBa o6pa3yiOT aTMoccfjepy. Ha njiaHeTe, 
HMeiomeii aTMoecJjepy, k hbachhhm 3po3HH npHÓaBHTCH eme nepeABHíxeHHe 
raaoBbix Mace —  HBJieHHe BeTpa. Tax xax HarpeBaHHe >HAer HepaBHOMepno, 
qacTb A3HHOH njiaH-eTbi, noBepHyTan x cojim iy, ocBemeHHan, bmcctc c TeM 
GyAer h HarpeBaTbCH, TorAa xax n pom bo no jio>k h a h aacTb GyAeT oxjia- 
»AaTbCH. Bo3flyx, pacumpaHCb ot HarpeßaHHH, GyAeT nepeA®HraTbCH ot 
CTOpOHbl OCBemeHHOH X CTOpOHe 3aTeH6HHOH, HpOH30HAeT PHA B03AyiH»bIX 
TeaeHHfi, Bbipamaromuxcn b GoAee hah MeHee chabhom BeTpe. CAeA-OBa- 
T€AbHO, MHp HBAeHHH, o6H3aHHbIH CBOHM npOHCXOJXAeHHGM COAHGHHblM Ay- 
H3M, GyAeT Gorane: xpOMe HarpeBamiH, noHBHTCH eme h BeTep. Tenepb 
ÔHCTpee noñAeT aposHH, Tax xax, xpone TepMHqecxoñ 3p03HH, hohbhtich 
eme h 3po3Ha aoAOBaa hah BeTpoBaa.

ZlaAee. CymeciByiOT nAaHeTbi, rAe xpowe xaMerraoH xopu h aTMO- 
ccjrepbi ecTb eme h boah. 3Aecb MHp aBneiinii eme Gorane: ecAH ecTb Mopa, 
to x HBAeHHHM spo3HH h BeTpa np'HöaBaTca eme h MopcxHe TeaeHHa, oGpa- 
aoBaHHe oGAaxoB, hx ABHmeHHe, Ao>XAb h cHer. IlaA aa Ha xaMeHHyro no- 
BepXHOCTb nAaneTbi, AOHiAH. GyAyT pa3"beAaTb xaMeHb, x apo3HH repMHne- 
CXOfi, X apOBHH 30 AO BOH npHCOeAHHHTCa eme H 3p03HH BOAHaa. Bee ABHme- 
bhh B03Ayxa h BOABi coBepmaroTca 3a caeT npeBpameHiia coAKemibix Ayneit 
b TenAO h MexaHHxecxoe ABHxceHHe.

Tenepb H3ymiM Taxoñ, eme GoAee cAo>xHbiñ MHp, rAe x  paccMOTpeH- 
HblM TOAbXO HTO HBAeHHAM npHCOeAHHHeTCH 3eAeHbIH nOXpOB paCTeHHÖ, rAe 
ecTb MOXOBblH H TpaBHHbie XOBpbl, XyCTapHHXH H AepeBba. H to MH yBHAHM 
3Aecb? y bhahm  CACAyromee. CoAHexHbie Aynn, naAammHe Ha 3eAeHyro no- 
BepXHOCTb AHCTbeB, nPeTBOPHIOTCH B 3THX AHCTbHX He TOAbXO B TenAO, 
HO H B XHMHHeCXyiO 3HeprHK3. Ohm HBAHKJTCH HCTOHHHXOM CHHTe3a, HCTOH- 
HHXOM o6pa30BaHHa caojkhhx xHMHnecxHx coeAHHeHHH. PacTeHHa pacTyT, 
yBeAHHHBaKDTca b pa3Mepax, HaxonAaroT HHTaTeAbHbie BemecTBa, pa3iBHBaiOT 
AHCTBy, HBeTbl H HAOAbl, 33TCM nOAHOCTbK) HAH HaCTHHHO HOTHGaiOT, H3A3I0T 
Ha 3eMAK), oöpa3yx)T nepermm, a b H3BecTHbix ycAOBHax, npH 33TpyAH€H- 
hom AOCTyne B03Ayxa, HanpHMep b GoAOTax kah aaTHHyTbie neexoM, mca- 
AeHHO TAeroT, oöpa3ya Top(j) hah xaMeHHbiñ yroAb. Te nAacrw xaMeHHOro 
yrAH, xoTopbie m h  HaxoÄHM b 3eMHOË xope h HcnoAb3yeM aah HamHX to- 
nox, —  pa3AHHHoro BoapacTa. EcTb cpaBHHTeAbHo moagamg, «anpHMep Tpe- 
THHHbie, yrAH, ecTb h oneHb ApeBHHe —  xaMeHHoyroAbHoro nepnoAa hah 
Aa * e  AeBOHCXoro, HacnHTbiBaromHe mhoto coTen mhaahohob AeT cBoero 
cymecTBOBaHHa.

CAeAOBaTeAbHO, TaM, rAe coAiieniibiñ Aya —  TOAbxo cßeTOBOH Aya, oh 
HBAeHHe MrHOBeHHoe.

TaM, rAe coAHeaubfS ,rcya nepexoAHT b tohao, oh npoH3BOAHT MexaHH- 
aecxHe AßHJxeHHa b BHAe 3p03HH.

Tak, rAe ecTb iB03Ayx, coAHeaHbiñ Aya 3aAep>xHBaeTCH b HBAeHHH 
BSTpa.

TaM, tag ecTb eme H bo as , oh aBAHerca ABHjxymeñ npHaHHoß oöpa30- 
B3HHH MOpCXHX TeaeHHÖ, OÖAaKOB, AO>XA€H H üp.

Ho Bce-TaxH Bce rioAOÖHbie HBAeHHH npoAOAJxaioTCH ahhmh, MomeT 
ßbiTb HeAeAHMH, a 3aTeM saxAroaeHHaa b hhx paöoTa MeAAeHHO 3aTvxaeT. 
TaM jxe, rAe CBeTOBofi Aya naAaeT Ha 3eAeHbie ahcthh pacTeHHH, oh 3aAep- 
>XHBaeTCH H3AOAPO B BHAe XHMHaeCXOH. SHeprHH, CBH3bIBaK)meH aTOMbl 
B CAO>XHbie coeAHHeHiia; b BHAe roproanx HcxonaeMbix oh Momer GbiTb 3a- 
Aep>xaH Ha noBepxHOcth aeMAH Ha 6ecxo«eaHO AOAroe BpeMH. H  toabxo, 
xorAa m h  CT3BHM KaMeHHbiH yroAb b ycAOBHH ropeHHH, xorAa oh, cropan, 
pa3pymaeTCH, oh CHOBa OTAaeT oxpyjxaromeMy ero MHpy to TenAO h tot 
cBeT, xoTopbie xorAa-TO, oaeub AaBHo, eoAHeaHbie Ayan npHHecAH na aeMAX),
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V TiPHf, E T6X OÔJiaCTHX 3eMJlH,
3Äecb HÄCT naKonjieHHe am pvm . K b k a h  » HaKonjieHHe aneprHH

—  ” “ x
HBJieHHH. „Tb uto BejiHKHÜ 33KOH npeBpaipeHHH neme
C T B S S -  PVCCKO* «a,™ -  M. B. « * -  

“ " S r c ™  - H « » « «  3=
c B3K0H0M nocTOHKCTBa MaxepHH L RwnaîKaiofflHH cMeny (|>opM ÂBé"
jiyqHTCH naHÔojiee oôiahh saxo h npHP ’ h ^bhjkchhh ho HCHe3aeT,
S £ o c »  BemecTBa. H»Ka»a» „omaaeTC» bhob», ho bos­
ko »peBpaTHBUiHCb B opyr j i ° '  ' f p , „ , e,M o6mee KOiiH-reCTBO MaTep»» 
bmkkvb nyTOM npeepamoHM V  P»b m h hb , coBepmaioiuHecH b MHpe,
Ä .  OCTaOTCfl „0»S»OHHU^ B « J B ^ . My m JlM M
b,ce flBHJKeHHH, CJIOBOM,---BCC
RKinoqaioTCH b oômyiof ueau.
bkjîio ia HCTOqHHK Bcero sxoro? bhähm , w o  HBJieHHH,

Mb. BCMaTpHBaeMCH B oKpyPKaromHH Hac P caMO„ MOryT aaHMCTBO-
naBBeoTbiBa 10mHech «a noBepxnocTH aewM, o t ^ COT€H KHJio M e rp o B -

Z o i ï ™  p"ïïaoH »aHn o w a ,  ę W « «

° —  p“ “ x' “TfioJlblUHHCTBO H3 H3C He BHflaJIO. oCVIueCTMßHHH HpOHBOCOB, npOHC.
6 rjiaBH bIM  HCTOHHHKOM SHepTHH >Ke nO HT H eAHHCTBeHHUM,

XOÄHIH.HX Ha p a C ™ e  Ä

• Ir a “  ^ » “ î ” ™ m a e ic B  £  «"" ° - ro J f  T a'

s , " ^ ;  °  KOTOpHe ero p

“ S Ä  ” ® \ M| r « S Bnoa BOp>»a„HH JKH3HH? Ho TC
q ToYÄaeT H3M MHHepaJibHbiH M p a  MH ynoTpeôjiaeM no-

s w s r - s s S S b r Ä & i S

S "ÄaoBaK,m»o jKHreJlH K D » -  — „ ^ “ 0 ^  Ä S

r s  «  « 6“
BapuBaercH. H  nejioBex y

° "  T a £  “ « — « « »  BemocTBaMH H0BB3». » « »

" “ E « »  -H  C33B0«

^ ■ î y n ï i »  <0PPBT T HX, —
° 0,* T “ r i  (caxap, » p a x -a x  h t . n.).

2 5K h p h .

«HBarox *H3Hb h BÄopoBbe. B nocjieflHee P 

BHTaOTKVAa H<e Bce ohh ôepyrcH?
m  paCTHTejIbHOrO H JKHBOTHOTO CbipbH, 7



poÄbio, npocom^ CRaptocpejiQM °^k>6atiti ̂  J HC° M’ KyKypy30Ä> "^e m m e ä ,
CTHTejibHbiMH npoflyKxaMH. ’ ’ A lH ÄepeßbeB h apyrHMH pa-

Kpaa, 3CKHMocbi^ÄMepnk ¡̂jp  r °no^n^^ire S Mep’ >KHTe'nH ^ « T e n o r o  
TaHCb npo^ynraMH oxoxu h pm Öhoh jiobjih * S kw« THTMLHOH nHUiH’ nH'  
K >a , »«Hymne b cxenax h no jiynycxbm axa  to » P H -KSa'eßIäIe HaPOAu 
cxbiHH, naxaioxcH, rjiaBHUM o im Â À Ï  , ^  ’ cpeÄM «acxoamefi ny-
TejibHOH bhiph y  HHX oaeHb M a L . ’ 0M H MHCOM öapaHOB, pacxii-

oxKy.ua 3X0 m^ co ^̂ p e T c ^ o T K V Â ÎB B B ^  MHCOM’ MOJKeT noflyMaxb h o tom, 
CejiKOBbie Bemecxaa h >KHpu. ^H B oraoe  e ^ ^ rn s m 111’16 qacTH 3TOI'0 Maca— 
cane pacxeHHa, HanpnMep Bo^opocjin h n D P T R o n i r Z - KaKHe-HH6ym> Mop- 
Tejia; sxo nocne/wee coctoht rjiaBHWM B ßeuiecxBa ceoero
pOB, BbipaôoxaHHbix b pe3yjibx’axe nepeBannBaHH* V ^ 3 6e,iIKOBbIX Ten n k h - 
flOßaxejibHO, nepBHiHHM hcxohJ hkomP K a í wwi2?tb :l CTHTejIbHoñ nnipH. Caa-

2 ^ . ,ï ^ nL ^ H- s 01r ï ï eï s r
Topbie HeoöxoAHMbi Äaa oÖpaaoBarmn v r™ nI®  xHMHqecKHx 3aeMenxoB, ko - 
cojiMeaHoro cBexa, noxoMy ™  n n m e ß b ie T m e m P° B H 6ejIKOB> a TaK>Ke

coßcxBGHHo, Tpe6yeM nHUiH, TO 3X0,
KOTOPOH Mbl npOH3BOÄHM d)H3HHeCKVÍO H P 3anaC 3HePrHH, 3a CH6T
« a n  TOFO p a 6 o T a e M, n x o ö b i  e c x f  f T ’ pa6oTy- M h  He

Ä 6 0 T 3 T L ' H6°  PaÖOTa eCTB H o p M a . b H Ä J c r H a ^ r c y :

c n e x ^ p a c re iS  H^cyinecxByex o n ^ e u e S n a a ’ ° 6pa30BaHa » hbothhmh aa
HiHBOTHbIMH H paCTeHHHMH, KOTOpaa ÍoCTOHT B M e * f ly
ca FOTOBHMH yraeBOAaMH- »HDaMH » ’ °  ÄHBOT«°e  nuxaex-
HeoöxoiiHMbie eMy cÍ Í S C ,  a™

3 tofo 6 bi Tb ne T ¿ Tx. S X 2 o n;ïe S ° e * IIiee H3 HHtIero? K° HeqH°.

™  Bo3f lk b w ' 3"“ "Pb“  « S  ¿ £

T O e " \ ™ 5 i f S eH™  S | S - S s S B r l ^ ï S 2 Î L  TC caMbM ° P ™ « .
3jieM'6HTOB MHpa H60piraHHqecKoro ’ €0BePIIieHHO HaHOBo, h3

ro ' ^ Z ^  - W -  H öejiKOB,
BOAOpoa, KHCaopoa, 330T, Cepa, ( ¡ » c i
H Apyrne MHnepaubHbie j*m¿CTBa; o ^ a m  « 5 ® ,  »eaeso

CoueTanna yrjiepo^a Bonopona n irncnnrmn «TOyKHbix KoaHnecTBax. 
aoßaxb yrjieooÄbi (caxap, n p a x S  KaernaxKa ï  nÄn0f TaTOqHO- q™ 6u  oöpa. 
KOBbix Tea Tpeöyexca eme aaoT cepa h b n e rm ™ ^ ' H ÄHpu> a ^aa 6ea- 

OTKy^a pacTeHHe m g ä c t  B3axb vrjienorr? u PbIX c,,iytIa5IX (jjoctpop.
B03nyxa BxoflHT yrjieKHcjiwñ ra3 iaHrannna' B03ayxa< h6°  b cocxaB

2 1 *  “ S T * ? Ha «>“ • S r/™

E c »  » »  « « ™ .  b M3Ayxa
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npocrpaHCTBO, « r e n m "  ™ T n p ? -  
HeKOTOpoe BpeMH KHCJiopoA b Ay > MO>KHo eme ee ojkhbhtł. JXajiee, 
uecc, HCTomHTCfl, Mbiuib 3aMPBT’ BeiKY. Tenepb nepeA HaMH 3aKAio-
Mbl BBOAHM B 3T0 np°CTpaHCTB ^ • Y V Hg MHOro yrjieKHCJIOTH.
YeHHblH B A3HHOM npOCipaHCTBe B03AyX, ; tKy  H COJIHeHHblH
M b, »»ee«, KpoMe Toro, oSMepmM “  onpaBraeiCB,
„ y , ,  tok KOK OOHT BTOT
AbirnHT, CeraeT. H3 3THX O"  Hoft BeTKH BbI3biBaeT noHBJietme KHCiiopoAa, 
mto npucyTCTBue Ha cB e iy  sejietiun onKTTP-łiarKajieHHUM y ro jib -
KOToporo He 6h jio . M m ™ 3 M0WH°  HTCH 3ana^KHCjropoA£rnOA ko­
ko MjKOTopbiS 3aTyxaer, KaK ck po khcaodoa noHBHTca. B AaJin-
jioko.tom , H CHOBa BcribwmiaeT, Ka S r o f  y Sa e fc fl toabko npn HaJHMHH 
Henniem nerKO yCeAHTbca, ^ 0  « u t  3™ T y flae C y rjieK Hc!nOTbi yflep- 
yrjieK iic jioTb,: b npHcyTCTBra BeąeHOH B e ™  ¡SiŁi KHcaopoA.

poA OT KHCAopoAa? u  O —  yrAeKHCJibiH ras h boa3
M h  OTBenaeM H® BHyxp„  aeneHoro jiHCTa Ha cBCty,

B yCJIOBHBX, B kotop^  o ra  BonaM. > ¿  P COeABHOHHe, H3BBCTH06
AHCCOUHHpyiOT H b HTore o o p a iy e i f  J„ KHCJIO o 2.
iioa  HMeHeM (JiopManbAerHAa 2 nnoHcxoAHT 06pa3OBaHHe 4>opM-

3»aTOT, C OABOil OTOpOHbl, B P B C r e B H B M O A B B I M r O  pBH<* 
a jibsenw a II OAHOBpeMHM « B o t a  »  ropeHllH, yraepOA B .» < ■ *
“ p“ r M e y ~ B ™ c ar KS ; HAOM e o s A y S  BosAyx <*AHeeT KBCAOpO-

a0M Bce8'
HHB, OT By.1KT!lHTOCKHX “ “ P * ™  ™ ( i  „  MSbOTBUX BbiSpaCBIBalOT
Kax „a m in  sbboaob. a t b k x k  * b' “ ™ % “ ” c "o ro  raaa, a MOBiAy tom 
b aTMoecJjepy rpoMaAHoe k  n eBHeTca H  Tan AJIhtch y>Ke 6ecKO-
nponeHT ero b aTMoe^epe noI™  ,  HoioM y, hto Ha seMJie yciaHOBHACH
HenHoe KOJinnecTBO BpeMOH . J ' rjnoueccbi okhgachhh yrAepoAa b h -
onpeAeJieHHbiH jcg^rogopoT . yrAepgg  • P >KH3HH pacreHuS ocbo-
6pacbiBai0T B aTMOC^epy yrAeKHCAb h , 1S^epjKHBaeTCH HopManbHoe
<5o>KAaeT aTMOC(|)epy ot 9Tor ’ g.CJIH gbi 3eMJia noTepaAa cboh
coAepJKaHHe yrJieKHCJioro rasa b b o s a y CJIoro rasa CTajio 6u yBeJWffl-

S t e f a  S T S tS , kS poab yL^m aT B C B , l i  mb, 6 *  sto omyTilAii ae-

AerHA, a H3 4>opMaAbA©rHAa M€® °  T  J  J  6 .0 J i e e  Cao>khoi'0  opraHH- 
npeAcraBHTb ce6e ogpasoBaHHe^ Ar  “ OA,ep>KaiH,ero b ce6e 674 Kaiio- 
necKoro coeAHHeHHH 6(CH 2° )  Cs u e, X P  ^  HaH60Aee pacnpocTpa- 
phh, to ecTb m h  noAynaeM r j i i ° K 0 3 y ,  A H ^pyrnM nacTHM
HeHHbix caxapoB, npnAaiomHH ^a jK H K ‘ BemecTO (caxapa) H3
pacTeHHfi. 3 tot npouecc —  co3AaHHe p np0HCX0ABmnfl b 3eneH0M

! S c m p l?  HeopraHHHecKHX (yrAeKHCJiora A ), P Bosmo* ho ao-
^ e H a  cBeTy, ocfJiyTOJi HasBaHHe ^j o t o c h h t c s c i

i [HauiH npencTaBjieHHH o » ® Me u ^acToauierBpew33 3H3hhh o TeseHHH
BD8MH Cyffl&CTBeHHO HSMeHHJIHCb. XoTH H M neOOMHeHHO, OflHSKO, HTO 4,OTOCaaTe3
3?oro npouecc a hb^ hkdtch Aa^eno ne n o ™ «  ’ A nPH 3tom oahh $*3«
COCTOHT H3 pwa 4)33, CTpOro KOOpflHHHPOBaHHHX ^ a p F
MoryT ocyinecTBJiflTbCH ToiibKo Ha cBery, ¿ “ hmh t . e. ocymecTBJisnoTOH np«

y nepaue (basu (Jwrocjmresa awunorcH 4>otoxMTCCKHMH t j  CBo6oflHbift

-  r — ~  BoW o . * .



bo jib ho öojibinoe HaKonjieHHe s ro ro  caxapa h ero npeBpamerare b KoaxMaji 
H t3k , pacTeHHe He tojibko ctpoht cBoe Tejió hs npoAyKTOB ycBoeHHH vrjie  '
KHCAOThl H BO AM, He TOJIbKO AblUIHT 3a HX CAeT, HO H u S o u S S  H H 1LSS  

nP° 33naC H CHa6>KaeT HMH JKHBOTHblX H JH0A6H. TjIIOKOSa HBAHeT-
®T0M HCX°ÄHbiM MaTepHajioM npn Bbipaßorae öojiee caojkhbix Be-

meCTB, B TOM HHCJie JKHpOB H ÖejIKOB.
TaKHM o6pa30M, 3HaneHHe pacTHTeAbHoro MHpa b OKpyx<aioiiieñ Har 

cpe^e HBjiaercs fljiH Hac nepBocreneaHblM. PacTeHHa BHpaßaTHBaiOT opra- 
™ ’ ecKHe »«aeCTBa, Bce aeM mm  m u m m , xo ra  6h  „  npomJB JJJS  
Tejió KHBOTHOrO. F 1CJJC.Í

ix x  l an n L f aCTem!I Ä3I0T r °PK)liee- KaK o6pa3yiomeecH Ha Hamnx rjia - 
3ax ApoBa, Tax h HCKonaeMoe - HaKOHAeHHe pacTHTeAbHoro BemecTßa 
b BHAe xaMeHHoro yrAH, Topera h t . a . ^

(  3aT8M pacTeHHe AaeT MaTepnaA ajih ctpohkh, ajih npoH3ßoACTßa ñv 
j nPOH3BO'acTBa °ÄeJKAbi (ach, KOHonAH, XAonnaTHHK), ßepeßOK a v -
ÖHTeAen (AyojieHHe kojkh), KpacHTOAeS, pa3AHAHbix AexapcTB, BeinecTB ano- 

T MaTHqecKHx, BKycosbix, MHorne XHMHiecKHe peaKTHBbi, Kax chhdt vkcvc 
Nliaa KHCA0T3, AHM0HH3H KHCAOT3 H HP. Oa HHM CAOBOM, KPOMe OÖpaöOTKH 

MOTaAAOB H t3k HasbiBaeMbix HepyAHbix HCKonaeMbix, bch «ama S y c S S  
ecTb oöpaöoTKa BemecTB, o6pa30BaHHbix ßecHHCAeHHbiMH pacTeHHHMH 3a /  
cqeT paöoTbi coAiiequoro Ayna. noAyqaercH Teen a 51 cBH3b MOKAy coAHeq. 
KbiM AyqoM, pacTeHHeM h hcaobckom, höo aah  Hac m mesbie BemeciBa " 
h ropioqee Ba>KHbi He TOAbKo Kak MarepnaA, a, rAaßHbiM oöpa30M

3T3 Tecuán cbhsb hbahbtch nepßbiM h ochoibhmm noAojK-emieM ñora 
HHKH. CÎ3 Hero BbixeKaeT Bce ocraAbHoe, noTOMy ato pae-renne c HSBecT 
HOH toakh 3peHHH ecTb KaK 6bi cßeroBaa MauiHHa, BbinatfaraBaroman 3ana^ 
SHeprHH 3a cqeT cßeroßbix Jiyqeñ. PacTeHHe, ycBaHBáa ynepoA  oAHOBne" 
MeHH? ycBaHBaer h coAHeAHyio aneprmo. B 3tom coctohÍ  MHpoBaa kocmh- 
qecKaH- poAb seAenoro pacTeHHH, KaK sto npKo noKa3aA b puAe obohx na*
6ot K. A. THMHpaseB. M oxího yqHTbiBaTb KHAorpaMM xjieôa, kok onpeïe 
AeHHbie KOAHqecTBa yrAepoAa, (BOAopoAa, KHCAopoAa, asoTa, cjxictjiopa cepu 
K3JIHH H np„ h MOJKHO onpe^eAHTb ero khk 2167 KaAopHñ, noAyqeHHbix ne- 
P63 ycBoeHHe nmenaueH cooTBexcTByiomero KOAHqecTBa coAiieqiHbix Ayqei 
h nocACAyiomero npeBpameHHa AeaTeAbHoñ aneprnn ceeTa b XHMHqecKvio 
q“ H^xAe6^rJieBOÄOB’ ^ eJIKOB H ^ ^ P 05 nuieHHAHoro 3epHa, hs KOToporo Hcne-

PÍTaK, Mbi ycTaHOBHAH, ATO pacTCHge ogpaaveT ODraiiHAccKor RP, „ a 
- £ Ä _ a BMecre c hhm h sanacbi XHMHAecKoñ aneprHH ' s a c ^ c S e m o m  
CBeTa H XHMHA6CKHX SAeMeHTOB, 3aHMCTBOiB3 HHbIX H3 HeOpraHHAGCKOH riDH- 
pOAbl (B03AyX, BOAa H MHHepaAbHbie COCTaBHbie A3 CTH nOABbl).

fKar. * e  B03HHKAH paCTCHHA, K3K BOoßuie B03HHKA3 HÍH3HB Ha SeMAe5!
CymecTByeT hcckoaipKO Teopañ o tom , K3k npoHsoiHAa seMAH r ín o -  

re 3bl 3TH paSAHAHH. CorAaCHO HeKOTOpbIM H3 HHX, B paSBHTHH 3eMAH 6bIA 
nepHOA, KorAa oHa npeAcxaBAHAa co6oñ He TBepAoe tcao, a M a c c f r a S  
ofípaaHbix BeipecTB. B H3eecTHbiH nepHOA BpeMenn sto ra30o6pa3Hoe Beine 
AyeoBHMeJK> ° qei,b BHCOKyi°  — paxypy, onpeACAHCMyio TbicHAaMH rpa-

H cxoahoë toakoh Harnero paccyjkaehhh mbi 6epeM nmoTesv ato Ha 
seMAe b tot nepHOA BpeMeHH HHAero jkhboto cymecTBOBaxb ne M ono
nOTOMy ATO Bce >KHBOe COCTOHT H3 BeipecTB, KOTOpbie HaAHHaiOT nasnv’ 
maTbCH npn TeMneparype B 70°, h - mm , cAeaobateAbiic, HHAero >i<hBoro

™ a" aMHBaeT yrjleKffrJI0Ty. oöpa3ya cocahheHHh, cayacamne MaTeonajroM ajm nn.
c^e^yromero c»HTe3a yrjieBOAOB. Tiro Kacaercfl KHcaopoAa, BxoAHBinero b corTaB vraeKH-irnm
CKKx npoueccax™OC<̂ ePy “  a ^ « » y S r *

AHH nBe7cMCT?an7 ™ a C S K p J OT0CHHTe3a 8 HaCT°3UIee BPeMfl B «a.
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npencraBHTb ce6e np* B b . / i e p ^ n S o T  'íe ín e p a xyp y  " ^ o j i o  
f f i g f ' S  ™ “ o" e r e Z ' ^ L  BCHKoe op.— oe B e « ,

c re o  oSbiMHO npe sp a m a e rca  b BOfly, y™ “ “ ™ “ 1'“  j , , ; , ,  , , , , ™  ixH B oro  
3 h3H 3TO, Mbl rOBOpHM CM6JIO, HTÜ K O T A Í Bcer0

«e 6buio. A jí*  tofo, nrpSbi OHO g ’ 6h¡jio  n a jó m e  oprann-
cosaaxbCH TaKHe ycJioBHfl, npn p jiCHBoro a 3aTeM moxjih 6m  o 6 pa- 
xecKHX coeAHHeHHH, Bxoflam HX B ^cocra  > ™ r o ’ 6 B caMo ñ  nepso-
30B¿TbCH H cJ)yHKÜ,HOHHpOBaTb *H B H e  CymeCXBa, XvH n

ÓbITHOH (Jj'OpMe.
KaKHe >Ke axo ycJioBHH. BOfla c pacrBopeHHbfMH

,  He& e é l S fl“M e. T 6u “ s*“ 1““  o6Me''
BeuxecTB, cocTaBJiHiomHñ cy ib  ^ " ^ ^ « " S S ' n o f l o Ó H b i x  ycjioBHií m h  

H cxopuio oópasoBaHHH Ha noeepxHoexHse»*1 A BCH rasooSpasnan 
pHcyeM ce6e CJieAyiomHM o TaK KaK OHa H3JiyHajia xenJto
wacca Sbijia 6ojiee hjih uem e  o a J  J  H bo BpaiI1axejibHOM «BH*eHHH, 
CBoeñ noBepxHoexbK) h 6biJia «AHOBpeMeH ^  HaHgOJiee ^ erKHe Beme-
TO H a x a .n a c b ^ & ¿ > £ p m tf^ H ^ e  ’nanSoiiee BJioxHbie — k  ueHxpy.
CXB3 6HJIH ° TÜpoweHbi K , Pe ’ o6pa3OBaM BOSAymHyro o 60JIOHKy
Hapy*Hbie ^  bhcokSh xeM-nepaxype uoraa cyme-

™ bxo t  cocTObh„ h b W  oxjiaxíjieHHbix .epx-

hhx nacxax axMOC^epbi.* npH H3jiyqeHHH xen,xa b m« k -

M r  -
-  ™ „ yK  -

r H S p O C l j )  <~PJ- u 3pmjih HMeJia AoaojibHO poBHyio no-
CorjiacHO oahoh H3 rHnoxe3, bc (vqeHHe o nepBHHHOM OKeaHe).

Bepxnocxb h 6biJia pasHOMepac 3a™
P 3axeM o6pa30Bajiacb KaMennaH ^ ^ e p e H -

a BÓyxpH coxpaHHJiacb JUW“p e T ^  n g g * U  ^  nJIOTHocxH; xaK,
uapoBáBUiaHCH KpeMHeseMa cKOHueHxpnpoBajiacb
rjiaBHaa Macea cPa®HHT̂  b Dbl MeJKL  axMoe$epoñ h rHApoc^epon 
6jiH>Ke -k noeepxHoexH jiHxocip p - J  cojiHua BOfla HcnapaercH,
HPOHCXOAHJI noexoHHHMH o6MeH: B BHJie AO>KAH
noflHHMaexcH b axMoetjiepy, oxjiayKfla , OHa j^HAKaa,
hjih enera, nPH sxom BOAa ece B p e g  Mennex ^ eyKH,CJIOTa H & * »

Ha^ropHwe ñ o p o » , bbxo-

cfpepbi noBBJiBKTCB pacTBopH m p „ a x b h h ü  K p y ro -
K  TO»y BpeMeBH, KOr^  “  ¿ 7 b ™  J  o x» a )M e » H e  na-

BOpOT BOflbl, H " P ™ " ™ “  p a s p y n jB T e L ilo M ^  «éSCTBÍk. BHyTpeHHero -a
PY>kh o h  Kopbi, npenHTCi y  p i y r.r»c»TTTJtntn TPM.ncoaTvov* h To rj^s  
« a p a , OHa oSycjioBHJia 6o^ eJ M t obhh ^ n p n  «oxopH X  B0 3 Mo:-Kiiocxb 
Ha nOBepXHOCXH 3eM.HH CJIO>KHJIH-b y -  ■ » "
noHBJieHHH JKH3HH cxaJia peaJibHOH. n 6ouee coBep-

RrPM H3BBCXHO ’ITO, COiViaCHO XeOpHH M. A  3 p B O  3, 00,W  ^ . H

uieHHHe Bbicm ne ¿ S r S - '
Menee ooBepmeHHHX, a 3™-.nocJI^ ™ e ^  3Ĥ eM Y>Ke hTO opean mhkPo-

r H ^ x T p S » r p % r x - -

“ p r / í p o S s H S  xLBBeCKBe peBKBMH, B BX OTCyTCTBHH H= npOHCXO- 

AHLHHe.
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.» p y c “ l ” ^ S " l ' 7 » x S S t a r’ r e H“ e -  ° P r « K „ e
Moń opraHH3auHH eme HH*e —  BHnJ?  qePe3 ^HjibTp h jmmeHHoe bhah- 
cnocoÖHbie k p a r n S e ™ ™ » BS aU KpHCTa-1JIH3y ^ « e CiI, ho Bce ¿ e  
y 3apa*eHHbix hmh pacTeHHñ. f0UWe cnei*H$HHecKHe 3a6ojieBaHH5i

T3KHe npHMHTHBHUe1 Cyiu’eCTB°a B¿ T O Í  cmaíieñ >KH3HH„ MOrJIH HOSHHKHyTb
^am ruym  hx cpe^y H T S ’ < í ^ ec| S S  Ha ° K^ -
CKonjieHHeM KojuioHAajibHbix BemecTBAB Z r m e  C eUie 5° ‘,iee ÄpeBHHM

y rp Æ T 2 S S  r o p S T c e S ™  ™ r H yTB<iP,KÄ.a,0T’ ™  »  « «
opraHHBMbi, KOTopbie >KHByr Ha nonenxiioc?H 6aKTePHa^H b ie
«a rpaHHTax, ya/a>KHHeMbíx ¿ e ^ E b I b u x t v ^  H3n8eCTMKax *W* 
paCTBOpHIOT nOBepXHOCTb K3MHH H 3 ^ c q e r yR̂  0HH nOHeMH° 7
CBoe Tejió. H 3a cqeT KaMHH> ,bo^ łi H B03Äyxa crponr

Bonpoc T3KOB: ocjih ycfaHOBjieno, hto Koraa-ro wa BPMrro 
nepBHHHbre opraHHSMbi, to hcoöxoahmo pemaïb f  noHBHjiHcb
KOH OÓCTaHOBKe 3TO npoH3ouuio> P p c ~ , Ae’ T- e. B Ka-

« •  « *  nepBo5»,™or„
MOJKHO, HTO ero He ö L m  M n ™  °  OKeaHa ninoTeTHBHO, B03-
speMeHa cBoero cyip¿TBOBa^HH^^ñm^rr^i^u «cnbiTbiBajia b nepBbie
hto H3HyTpn na Hee naiwna papn anpHłKeHHe, SnaroAapH TOMy
o6pa30BajiHCb nonmKeima h noBbi meHHf l 6 H A p a  36MJIH’ n03T°My 
3  to BepoíiTuee, neM a y L x b  6 v íro  ™  CKO™ aCŁ « no h h h< e h h h x,
H paBHOMepHO IIOKpblTaH BOÄOH. PXHOCTb 36MJIH ÖblJia poBHan

CHOBa Bonpoc. 17 p e a  no jio jk h m hto nepBbie o n n , ra5« u
HBHJIHCb, MOTJIH >KHTb HJ1H B BO^e HJIH H L p n y „ n ’ KOTOPWe HO- 
CKajI, HO OTKy/U OHH B3HJIHCb? Bb’lJIH JIH OHH
HBHjiHCb peayjibTaTOM hsbccthux HSMeneimñ B eipecTßf H a T ™ ? 6” “ ’ 
noBepxHocTH 3eMAH? eurecTBa, naxoAHBmerocH Ha

B Hayice öopojiHCb m e  rnnoTesbi: no o/ihoh o n ra m o ,,,, « 
peHbi (KpeapHOHH3M), no ApyroH boshhkjih 2  Ä “ “  6hjih COTß°- 
OnbiT HaM noKa3biBaeT, hto Bce >KHBbie n ™ ! ! „  ^  (caM03apo>KAemie). 
seMjHo, po>KAaroTC5i ot ce6e noaoÖHbix M R?P« ’ Hace-T,ai° IUHe Hamy
«osapoam eäSifH i- m m u , ho^c a M o a S i î e H H e T ^ 31011160 Hac cpeae ca’

x?xeT fiHn“OOTeaofl “ aTeP«a-™CTOP XVII Ü xvm S r T S a f , " '  XIX B., 140 JI6T H333Æ, ÖpSHLtysCKHÖ VUPHwh it „  IBJIG
Bbie BbíCTynHji c Teopnefi sboaiouhh, nawwaji nnoneoc M ep '
c caM03apo>KAeHHH. OÖJiaAan oqeHb njroxmw ,ral J CC 3so.nionHH KaK pa3 
He ÖHHO), OH Bce Hie „orpaTHH „ » 0 , 0  B e ie r n
HecKKX opraHHBMOB, 6oaee »pocTB,x, » e „ „„(tyaorara  MHKpocKonH.

3 th OpraHH3MbI riOHBJIHJIHCb KaKHM -TO  HV7TOM H ann».««
AeHb öepemb Ha Aopore nujib, pa3MemHBaeuih p p ' r R/1L ^ ep’ B >KaPKHH 
cHanajia BHAHmb TOjibKo necnuHKH, a qepc3 HecKOJibKo ritpmphm mhkP°ck'0!I 
Macea >KHBbix cymecTB kotodhp t b h opeMeHH noHBAHCTCH
Apyra h np. O r l y ^ o J ^ ^ ? XT ^ fno^ 0
ce6e, Hm am  opraimsMu cnocoSnu ohI L  nÖ A O A *rocTaB aT^H TACTaBHTL
npH3H3KOB XÍH3HH, a 3aTCM CHOBa OJKHBaTb, KaK TOJIbKO Hanmm 
BOAa h cooTBeTCTByioinaH TeMnepaTypa. r ®y^y7

Bo BpeMeiia J l a M a p i K a  (KHHra ero Bbimjia b 18(10 r  i 
T3KHM oßpasoM .Terko pemaexcH 3araAKa npoHcxojKneHHq a OCL’ qvo 
BpeMH KaK »HBOTHbie pojKAaiOTCH Apyr OT ADVra U H *H3HH. b TO 
paCTeHHH H3 CeMHH, CHOP H HP hS i^ L  MOrvV L o S  ’ T '  *

^  ™  • »  s ä ä s s



hjih HeT n  y  in e A0Ka3biBaA, hto HH3iiiHe cymeeiiBa oôpa3yioTCfl H3 Ha- 
CToeB caMH coôoh. n  a c t e p yreep>KAaA oSparaoe, hto ohh oôpaayioTca 
H3 pasjiHMHbix HHTOK h cnop, t . e. ot ceôe nOAOÔHblX.

iOflHaKO eme saAOJiro ao n a c x e p a  yuenbie b cbohx onbiTax hccjk- 
noBajiH Bonpoc o tom, MoryT jih Hbrne XHBymHe HHSume opraHHSMbi sapo- 
Ü  e o M .  n P™ epoM  STOMy HBHHIOTCH 
M M  T e ü e x o B C K o r o ,  paôoTa KOToporo Bbiuuia b 17/5 r., t . e. 3a 
107 MT AOP paôoTbi n a c i e p a .  M. M. Te p e x  o b c k h h peiuHTeAbHO
EbICKa3bIBaJICH IipOTHB B03MOJKHOCTH CaM033p0>KAeHHH, nOATBCp>KAaH CBOK) 
ToqKV 3D6HHH pe3yAbTaTaMH nOCTaBAeHHblX HM pa3HOoôpa3Hbix onuTOB.
M. M. TepeXOBCKHH BeA H3ÔAIOAeHHH, nOBHAHMOMy, H3A CBOÔOAHOJKHBy- 
IUHMH npecHOBOAHbiMH npocTefimHMH. yMCHbie b X V III B. eme HHnero ne 
3H3AH hh o cymecTBOBaHHH ÔaKTepHH, HH o UHCTax npocreHiiiHX, a H 1 
MHoro B C K )A y-H  b nbiAH, h b BOAe, h b BosAyxe. riocAeAHee -  caMoe 
Ba>KHOe, nOTOMy HTO HMeHHO B03AyX H ero ABHmeHHH no3BOAHK)T HM npo

HHxaT^bah ^  B^KOMHaTHOM B03Ayxe, coAep>KameM cinopbi pasAHHHbix rpHÔ- 
XOB, OCT3BHM OTKpbITOH JIiaÛyK) HHlIiy, TO OH3 HePe3 HeKOTOpoe BpeMH HO- 
seAeneeT, HOCKOAbKy npëÔ&iaAaiOT cnopbi rpnÔKa P é n i c i l l i u m  hah  
nonepHeeT, ecAH npeoÔAaAaiOT c n o p u  rpnÔKa A s p e r g ü l u s  n i g e  r > 
nnnn^B ffw  ecAH npeoÔAaAaiOT cnopbi rpH oxa F u s a r  î u m. Cnopw arm 
Ïp e x  rp'lIüKOB (H HCKOTOpblX ApyrHX) HOCHTCH B BOSAyXC KP Y™ ^ H3C. C ôai: -  

TepHHMH AeA0 oôctoht em e xym e , noTOM-y hto ohh eme M eAbie h em  

B bl HO C AH B ee.
OTKyAa m e Bce ohh ôepyTcn?
F cah Mbi 6vAeM H3yuaTb Aame npocTeHmne opraHH3Mbi, to h 3Aecb 

Mbl S f i »  »  S S  P*A B CTpOCHHH ■
KovnHbie ôaKTepHH ho3boahiot H3ynaTb hx CTpoemie, HCKaTb b hhx 

npHcyrcxBHe HApa, naÔAioAaTb hx ABumenne h Haynaib opranbi c noMommo 
Kotoobix OHH ABumyTCH. npocTeHiime ôaKTepHH —  ah lu b eAe saMeTHbie 
tohkh, Aame npn caMbix cHAbHbix yBeAHueHHHX MHKpocKona. -HaAee HAy 
vme KpynHbie ôeAKOBbie MOAenyAbi, a ne opraHH3Mbi.
y Oa h 3ko Bonpoc o npocTeHuinx opraHH3Max He orpaHHHHBaeTCH TeM, n o  
bhaho b MHKpocKon. BaJKHee He to, xau ÔaKTepHH BbirAHAHT, a to, neM oh 
nHTaioTCH Mbl xopomo 3HaeM ÔaKTepHH naToreHHbie, npHHHHSHomue 6o- 
AesHH h ôaKTepHH rHHeHHH; h Te h Apyrue TpeôyioT AJia cBoero cymecTBO-
B3HHH HaAHHHHBblCUIHX paCTeHHH H IKHBOTHblX, T3K K3K HAH nap33HTHpylO1 
b HHX HAH riHTaioTCH hx oTÔpocaMH hah ocTaTKaMH yM.epuiHX. CymecTByror, 
OAH3KO, eme ÔaKTepHH noHBbi h ÔaKTepHH boa, KOTopbie MoryT cyiuecTBO- 
RaTh h 3a cneT HeopraHHuecKoro BemecTBa. BaKTepuoAor C. H . B 
r n a A C K H i i  HCCAeAya ÔaKTepHH noueu, oôHapymiui Tanne ôaKTepHH, ko- 
TOPDbm mopyt cymecTBOBaTb toabko na MimepaAbHOM cyôcrpaTe h nom -

MeTOAa KyAbTypbi na weAaTHne hx npuxoAHAOCb
BblX CTyAeHHX. EeTb ÔaKTepHH, KOTOpbie JKHByT He 33  cueT » H  y  , e  
noua  KaK orpoM Hoe ôoAbmHHCTBO pacTeHHH h jkhbothwx, a 3a cneT okhc  
™  330T3 ceDbi meAesa, KaAbuim  h np. >KH3HeHHMfl npouecc Tpeôyer.
Î S  HenpeMéHHO 'uTO-HHÔyAb ropeAO, okhcahaocb h HenpeMeHHO c BHAe-
AeHHeM npn stom SHeprun, a hto HMeHHO okhcahctch, —  sto Bonpoc 
BTopocTeneHHbifl. TaKofl npouecc hocht HasBaHHe aKSOTepMHqecKoro H C H 
BeCTHOH TOHKH speHHH, MOJKHO CK33aTb, HTO WH3Hb nPHHaA^e>KHT K HBAO 
hhhm 3K30TePMHHecKHM, to ecTb BbiACAfliomHM CBo6oAHyK> ^ e p rH ia

H BOT B KaKOH-HHÔyAb Aymé, npyAe, hmc c boaoh, tac mhofo OTMep-
TTTHX WHBOTHblX H paCTeHHH, nOSBAHëTCH THHeHHe, BOAa H3HHHaeT H3A3Baib 
M HM  c S î o p o S â  HccjieüoBaHHe noKaauBaeT. ,™  o6m .,ho 
h pacTeKB» Ta!» noraôaioT, cepoWMopoa »yuiHT uce. O h B U ie a a e rc a  h> 
BbiDHMH HMeeT CKBepHbifl 3anax, h TAe e ro  mhoto, thm oôbiHHan *H 3H b 

*HêB03MomHa. A a il<e npeKpacHoe HepHoe Mope, K oropoe  actom Kame
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^ “ r ’ opue x m i y r 3a cqeT okhcjichkh cepoBOßopoiia CeDo«oaoryrur 
cropaer a nponeoce aroro o ra o ie a m , a SaKTCpaa aa cpe? a r o r o ^ X S

pacxyx, pa 3 m h o>k a jorca 
H CTpOHT T3Kyro ITjIOT- 
Hyjo njreiiKy, KOTopaa He 
nponycKaex cepoBOĄo- 
POÄ B BepXHHC CJTOH BO- 
ä h . no^oÖHoe >Ke HBjie- 
HHe HiMeeT Mecxo a b 
rJiyöoKOBo^Hbix qacxnx 
KacnHHCKoro Mopa. Ha 
ceßepe, HanpHMep böjih- 
3H JleHHHrpaAa, mo>kho
H3HTH TaKH© npyßbi, IKa- 
HaBbi h Apyrne Bo,ąoe- 
Mbi, r^e  b _ cnay toto, 
qT0 oceHbio OTMHpaeT 

L_VIVy4 — HliTb Koa°HUH cepHux óaCTepHii (Be a Hi a- MHor'° paCTeHHH H >kh- 
- mh cepuĈ y TapHf T l T e J L CahKT?p™^^U"? I V  BOTHUX’ ° '6Pa3y«CH ny- 
ochr acea) ,  aaKaroaeimbie b CMSHCioe Marasme* IT r, rHHeHHH' 6ojlbuJoe 

npOIIHTaHHOe COeÄHHeHHHMH OKHCH aceaeaa. KOJliweCTBO cepoBOflo-
P0B;a, H Bo^a CTaHOBHT-

xeM B m am e ee noHBJiaexcH noMyraeHHe h J e3* H3HeHHoñ, a aa- 
BH^HTe (pHC. 1, A)  ÄOBOJIbHO AJIHHHbie HHTH ’ KOTODb^ “ HKPOCKOIIOM BW 
BHyrpH Maocy ÖJieeramHX mapHKOB. OKaabiBaexcH Sto aro c e M ^ f i î  HeCyT 
cxKHraiOT (okhcjihiox) cepoBoftopoa FPS t ik h «  cepa- 6aKTepHH
B0 Äa H CBoöOÄHaa cepa w o  S  7 1 ’ Ka „ o r Z  ’ HT°  o6pa3y roTCa
b npoTonjia3Me oepooaKTepHH, okhcjihctch b ceoHVFo tw r ° epa’ OTJIOyKeHHaH 
npH 3T0M 2109 KajiopHił. B otcvtctbh«* r p J  J f f Y 0Ty’ OCBo6o>KaaH 
cepoöaKTepHH nomöaioT. C e p n L  KHoioxa B c r y L ^ T a ^ i * ' Í Í hT '
C HMeromHMHCH B BO*© OCHOBaHHHMH, HanpHMep C KâJIbilHeM H ^ HHeHH€ 
TaKHiM oSpaaoM, npoHCXO^HT ocBoöoxAetwe bohh o r  ce p o ß o xn n n J /HnC' 
creneHHOi© naKonjieHHe cepHOKHCJibix cojien, Koropbie H M K o w S f f ’ no'  
h Bo^oeM 3aceji»ercH BHOBb CBOHCTBeHHbiMH eMy opraHH3Ma\m r Bpe;iHT’ 
c*H ra a  cepoBoÄopoÄ> ^ a i o r  BoÄy n p m 7 n n o ñ ™  Ba'KTCpHH-
HH3MOB, C3 MH * 6  *H Byx 33 CHCT OHHC^HHH CCpbl ° Pra‘

3 th h MHorne flpyrne öaKxepHH Ha3bmai0TCH x e M o m o r f i H M M a  
^  e' nHTa,° i;iiHMHCH 33 cqer npocxbix xhmhh6ckhx peaimHö ^Ciotia o tho ’ 

tch cepo6aKTepHH, mejieaoÖäKrepHH (puc. 1, ß), a 30 to 6 a kt e p hh h np 
CjItmoBaTCJIbHO, rOBOpHM Mbl, B03M0JKH0 nOHBJieHHe Ha 3eMJie Ta K uv 

™ x  cymecTB, Koropbie M oryr marb caM O croa îS ÏÏo  h Ï S oS Ï S  
opraHHxecKOH hhihh, kotophm »e hv>kho hh yimeBo^oB hh Z üob hh 

‘ KOB, a AocTaTOHHO yÄOöooKHc.aaeMbix MHnepajibHbix BemecxB. 3 th nep-

S ° 2 f™ n0rr y'* M  cPa“ ™ °



Bue opraHHśMbi, koto pue nOHBHAHCb «a acMJie, 6 u m  tocho cB ^aH u c mh-
HepaJIbHUMH paCTBOpaMH H npOCTUMH XHMHHeCKHMH peaKHHHMH, CpeAH 
KOTOpblX peaKUHHM GKHCJieHHH npHHaAAeJKHT Bbia,aromaflCíI pOJlb. ÜOCTOHH- 
CTBOM 3TOH rHnOT€3bI HBAHeTCH MaTepiiaAHCTHHeCKOe OßtHCHCHHC JKH3HCH- 
Hbix HBjieHHH, ho oHa He peuiaeT Bonpoca o npoHCXoJKABHHH öeAKOBux Tejí 
H, B HaCTHOCTH, BOnpOCa O npOHCXOJKAeHHH OpraHHHeCKHX KaTajiH3aTopoB 
hah 3H3HM, peryAHpyiomHX peaKUHH, coBOKyrmocTb KOTopux h onpe^eJineT 
>KH3H€HHbIH npOU,eCC npOCTeHUIHX OpraHH3MOB.

M eorne c stoh npocToñ rraiOTesoñ He corjiacHU. Ocofíeniro He HpaBH- 
jiacb OHa BHTajiHCTaM, oxotho npHHHMaK)uj,HM rHnoTe3y, corjiacno KOTOpoH 
3aHaTKH >KH3HH npHHOCHTCH Ha SeMAKÍ C flpyFHX «eÓeCHUX Tejí BMÓCTe C Me- 
TeopiiTaMH (HHane — .aapoJiHTU, Coahau  hjih naflaromne 3Be3Au), KOTopue 
HOHbK) 6op03AHT H6ÖO H OT BpeMeHH AO BpeM6HH IiaASIOT Ha 3eMAIO B BHAO 
AO>KAH KaMHeñ HJIH pa3JIHHHOH BeAHHHHbl KaMCHHUX OÖAOMKOB, npHHeM He- 
KOTOpbie H3 HHX OOACpJKaT B OTAßAbHblX CAyHaHX IipOCJIOHKH yrjIH. MeTeo- 
pHTbi npoHcxoAHT OTToro, hto rAe-To AajioKO Ha He6e ot BpeMeHH ao Bpe­
MeHH npOHCXOAHT B3pbIBU KOMeT HAH MeJIKHX HJiaHeT H3 rpynnbl aCTepOH- 
AOB, KOTopue paocbinaiOTCíi na MeAKHe ockoakh. Bosmokho , uto 3th njia- 
HeTbl ÓbIJIH KOTAa-TO ITBCTyiUHMH MHpaMH, H3 KOTOpblX KHnejia >KH3Hb; HX 
B3pbIB AOAJKCH 6bIJI yHHHTOJKHTb BC6 HCHBOe, HO pa3 yrOJIb He CropeA, TO 
MOrAH He yHHHTO/KHTbCH H CHOpbl HSKOTOpblX ÔaKiepHH H C T3KHM KyCKOM
K3MHH nonacTb Ha aeMJiio. KpoMe Toro, cnopu_MoryT camögto HiejíEHo
nonaASTb Ha 3eMAK> c Apyrnx MKpoB, noxoMy hto cbctoboh jiyn mojkct 
ABHraTb oneiib jierKne qacTKHbi, a Tax Kan PaKTepHH oneiib M ajiu  h AerKH, 
to none My 6 u  ne npeAnoAOXCHTb, hto ohh, Tax 0Ka3aTb, nyTeuiecTByioT na 
KpUJIbHX CBCTa, OTAeAHHCb C flOBepXHOCTH ÖOAee CTapUX MHpOB (TeOpHH 
naHcnepMHH A  p p e h h y  c a). Mnane roBopa, *H3Hb t 3K x e  Bernia, xax 
H3BeHHbI M3TepHH H 3HepTHH. A  pa3 T3K, TO H HCHerO JIOMaTb CCÓe rOJIOBy 
H3A BOnpOOOM, KaiK nOHBHAa-Cb >KH3Hb Ha 36MJie.

OAHaKO sto AonymeHHe coBepmeHHo npoHSBOAbHO. M u  stiaeM, khk 
HerocTenpHHMeH MOKiiAanerubiH MHp, c  h pe 3 B u  h a ü ho hh3Koh TeMiiepaTypoH 
(27 3 ° HHîKe hojih) h npesBunanHoñ eyxocTbio, TorAa KaK opraHH3Mu 6e3 cjie- 
AOB b o a u  cymecTBOBaTb He MoryT. 3 aTeM nopaxíaeT BpeMH, KOTOpoe 
HeoöxoAHMO AAH Toro, HToßbi nepeAeTexb c oahoto MHpa Ha Apyroü: 
HeoóxoAHMbi roAbi a ah  nepeAeTa c oahoA nAaHeTbi Ha A pyry io  b npeAeAax 
COAHeHHOH CHCTeMbl H MHOTHe CTOAeTHH HAH TbICHHeAeTHH AAH HepeAeTa C APy- 
rHX 3BC3AHUX CBCT€M. HaKOIieU,, yAbTpatpHOAeTOBbie AyHH, KOTOpblMH H30 - 
ÖHAyeT CBCT 3iBe3A, HeMHHyeMO AOAJKHU yÖHTb BCe aapOAbllHH jkhshh, gcah 
ohh nonaAyT b MeJKHAaHeTHoe npocTpancTBo (Ha 3eMHOH noBepxHocTH ot 
hx ryÖHTeAbHOTO AeficTBHH npeAoxpaHHeT OKpy/Karoujan 3eMAio aTMOcipepa). 
iloSTOMy, eCAH B3HTb BCK) COBOiKyHHOCTb yCAOBHH, B KOTOpUX OKa3aACH ÖU 
Aax<e HanöoAee ctoííkhh h3 opraHH3 MOB, HaM H3BecTHUx, to THH0 Te3a 
A p p e h h y c a ct3 hobhtch HesepoHTHOH.

Hcho, "hto sto He MaTepHaJiHCTHHecKaH r»noTe3a. llocAeAHHH TpeöyeT 
ÖOAee UIHpOKOirO B3TAHAa Ha MHp, KaK Ha 3BOAK)U,HOHHpyiOIII,ee HBAeHHe. 
B UeHTpe CTOHT 3BOAIOHHH BeiII,eCTBa Ha OCHOBe XHMHH6CKHX SAeMeHTOB H 
HX oœAHHeHHH.

n o  Mepe OCTUB3HHH Hauieä HAaneTbi (popMHposaACH MHp ee MHHepa- 
AOB: B03HHK3AH CAOÄHbie TCA3, COeAHH6HHH KpeMIie3eMa, C OÄHOÖ CTO-
poHu, yrAepoAa h a30Ta — c a  pyro h. B KOHiie ko h hob bo3iihk  tot caojk- 
Hblß MHp, KOTOpUH B HaiUHX TAa3aX HBAHeTCH HaHÖOAee CAOJKHUM H3 BCeX, 
HM6HHO MHp ÍKHBblX CymeCTB. B03MO>KHbie IiyTH 0Öpa30BaHHH ÖCAKOBHX 
COeAHHeHHH ÄO nOHBAeHHH ÄHBUX Opr3HH3MOB H3A3raK)TCH B TeOpHH, pa3- 
paßoTaHHOH coBeTCKHM yneHUM, axaA. A. H. O n  a pH h u m 1. TaK hah 
HHane, ho 3Boak)H.hh BemecTBa, b nacTHOCTH 3Boaiou.hh opraHHnecKHX co-

I a . H . O n a p H H ,  Bo3HHKUOBeHne khshh  na 3eMJie, H3ji, AirajieMHH Hayic CCCP, 
MocsKBa, 1941.
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eflHHeHHH, T. e. COeAHH-eHHH yrjiepo^a C BOÄOpOÄOM, KHCJiüpOÄOM, a3ÖT0M
H ÄpyrHMH 3 J16 M G HT 3 M H,  BOT rHnOTe3a, y  flOB.TC T BO p 5IIO1U. 3 H Tp-eÖOBaHHHM
ÄHajieKTHHecKoro MaTepHaJiH3Ma.

CoBepmeHHO ecTecTBeHHO npe,anojio>KHTb, hto noHBjieHH-e jkhbux cy- 
ipecTB b nepBbie mhjtjihohh j ie r  cymecTBOBaHHH oxjiajKaeHHoñ ynte scmhoh 
Kopbi, Koraa co3aaaHCb BnepBbie ycaoBHH aaa o 6 Mena BemecTB, npoaecc 
3Boaiou,HH yraepoancTbix coeaHHeHHH caeaaa BOSM-ontHbiM 3apo>KaeHHe 
aaKHX opraHH3M0 B, KOTopbie, Haxoaacb Ha rpaHnue bhahmocth HauiHx mh- 
KpOCKOnOB, MOTJIH 6 bl, nOaOÖHO XeMOTpOC})HbIM ÖaKTeDHHM, riHTaTbCH MHHe- 
paabHbiMH pacTBopaMH. Ilocaeayiom HH npouecc coctoht b aaabHeñuieH 
aHt[)cf)epeHUHpoBKe MHitpoopraHH3MOB* CpeaH 3THX ôaKTepnaabHbix njieHOK 
o6 pa30BbiBaaHCb h OKpameHHbie opraHH3Mbi, a Mea<ay hhmh h Tanne, ko- 
Topbie BbipaöaTbiBaioT x a o p o c f i H a a ,  3-ejieHoe ©emecTBO, cnocoönoe 
b xaeTKax pacTeHHH npeßpamaTb cojiH-enHbie Jiynn b XHMimecKyio SHeprHio 
yraeßoaoB, ntnpoB h dejiKOB
- B HTore oöpasoBaacH caoñ jkhbhx cymecTB, Han 6Hoc < j >e pa ,  H3y- 
neHHeM KOTopoö mhoto 3aHHMaaca anaa* B. H. B e p H a a c K H H ,  Tan «an 
opraHHnecKHH MHp CHabHO BaHHeT Tanate h na reoaorHnecKHe npon-eccbi. 
C 3Toro MOMeHTa Ha 3eiwae ycTaiioBHJiCH tot npyr HBaenHH, KOTopuñ mh 
BHa«M h B Kotopom KOJioccajibHyio poab HrpaK)T coaneTHbie Jiynn. Ha 3eMae 
iipoHcxoaHT npyroBopoT cocTaBaKiomHx ee saeMeHTOB, a 3aTeM b 3toj 
xpyroBopoT BOBaenaeTCH Heuctohj,hmuh  3anac SHeprHH cojiHenHbix ayaeS, 
noTopaa mojkot aeataTb b 3eMae b bha& naMeHHoro yraa mhjijihohh aeT. 
SeMaa oöoramaeTCH hobumh npoueccaMH, Ha Heil npoHcxoAnmHMH h oSb - 
eaHHHiomHMH nan MHHepaabHbiH MHp, Tan h MHp HtHBbix cymecTB.

ycTaHaßaHBaeTCH npyroBopoT BemecTB, onpeaeaeHHbiS nopaaoK, onpe- 
aeaeHHbiH o6m€h Mextay aTMoccJjepoß, rnapoecpepoH, 6 Hoc(J)epoH h ahto-

1 [B HacTosimee BpeMH xeMocHHre3npyioinHe opraHHSMbi He paccMaTpmaioTca b ks- 
necTBe nepBHHHbix. Ohh nojiynaror BHepraro, HeoßxoaHMyio aas accHMHJiauHH 3a cnej 
OKHCJieHHH HeopraHOTecKHX BemecTB. CO2 h cßOöoaHoro KBCJiopoaa, oaHaito, ® nepßHHHOH 
aTMoc4)ep,e 3eMJiH He 6uao. CO2 noHBHJica b aTMOciJjepe jiHHib btophhho, npeHMyme- 
CTßeHHo ÖHOJioniHecKHM nyteM, a cboöoähhh KHcaopoa—  eme noaanee, b peayabraie 
ij)OTOCHHre3a. Bonpo-c o bo3hhkhob6hhh h sbojuohhh opranHaecKHX coeaHHeHHH h o npo- 
HcxoHtaeHHH irepBHHHbix opraHH3M0B HaHÖojiee paspaóoTaH axaa. A. H . OnapHHUM, 
TeopHH KOTOpOro npHHHMäeTCH COBpeMeHHblMH ÖHOJTOraMH.

BKpaTne 3TH B3rjiflflbi CBOflHTca K cjieayromeMy:
riepBblM HeO'ßXOflHMHM yCJIOBHCM ÄJIH HOHBJieHHH 3KH3HH Ha 3eMJle SBJIHGTCH HajIH- 

HHe npocTeñuiHX opraHHHecKHx BemecTB. O hh noHBHJiHCb He cpa3y. Oöpa30BaHHe hx 
nponexoÄHJio b oxaaaeHHbie nepnoau -cymecTBOBaHHH 3eMJiH. Toraa bo3hhkjih nepBbie 
coeaHHeHHH yraepoaa, npn^eM He b $opMe yraeKHCJiOTU, nax ayMaan paHbme, a b eoean- 
HeHHH C BOaopoaOM, T. e. B TaK Ha3bIBaeM0M BOCCTaHOBaeHHOM BHae. riOBHaHMOMy, 
H a30T nOHB'HaCH -Ha 3CM.Hoft nOBepXHOOTH TaKHCe B «OiCCTaHOiBJieHH-OM BHae (aMMHaK N H ,).

n PH Toft BbicoKofl TeMnepaType, KOTopaa 6biaa Ha noBepxHOCTH 3eMa.H, sth nepBHH- 
Hbie coeaHHeHHH yrae-poaa h a30Ta, npoñaa nepe3 pna npespameHHÖ, aaBaan b Hacu- 
meHHOH BoaHHUM napoM aTMoc<j)epe pa3Hoo6pa3Hbie KHcaopoaHHe h a30THHe npoH3Boa- 
Hue yraeßoaoB.

rip n  naaeHHH TeMnepaTypu 3eMJiH Boannoñ nap np-espaTHaca b »HaKoerb, h Ha 
3eMaro npoanaHcb ropsm e anBHH, KOTopbie yBaexaaH c -coôoh HaxoaHBmHeca b btmo- 
cèepe npocTeniiiH-e opraHHnecKHe coeaHHeHHH. O hh oKasaancb, tskhm oopa30M, pacTBO- 
peHHHMH b Boaax nepBHHHoro oKeana c caMoro Hanaaa ero cyuxecTBOBaHHH. 3 th opra- 
HHHecKHe coeaHHeHHH npoaoamaaH B3aHMoaeftcrBOBaTb M e*ay coôoh, -o6pa3yH y * e  ocaee 
caojKHbie BbicoKOMoaexyanpHbie opraHHMecKne B-emecTBa, b hhcthocth aMHHOKHcaoTU. 
B ycaoBHHX nepBHHHoñ 3eMHoñ rnapocfjiepbi acrao Mora-o npoHcxoaHTb u coeaHHeHHe 
b KOMnaeKCbi OTaeabHbix aMHHOKHcaoT.

TaKHM o6pa30M, Hapaay c apyrHMH caoatHMMH opraHmecKHMH coeaHHeHHHMH, 
MoraH, koiichho, noHBHTbcn h coeaHHeHHH THna óeaKOBbix Tea. C-BoftcTBa óeaKOBUx 
Tea — hx cnocoÖHo-cTb k pa3Hoo6pa3HbiM peaKu,HHM, k o6pa30BaHHio -BWcoKOMoaeKyaHpHbix 
KOMnaeKcoB — HBaaaHCb npeanocbiaKoft aan hx nepexoaa Ha 6oaee BbicoKyro CTynenb 
opraHHHecKoro BemecTBa, aan hx npeBpameHHH b K o a a o n a H t i e  o 6pa30BaHHH. SBoaio- 
UHH KoaaonaHbix o6pa30BaHHñ, b xHMHnecKOM cipoeHHH KOTopux 3aao5KSHbi Koaoccaab- 
Hbie B03M05KH0CTH, npHBeaa, no mhchhio anaa. OnapHHa, k B03HHKH0BeHHio jkhbhx 
cymecTB.

Axaa. OnapHH cnmaeT, hto SBoaiouHH 6eana ot ero Koaaonanoro pacTB-opa ao 
n-pocTeámero jkhboto oipraiHB3Ma rna-a nepe3 o6pa30BaHne Tan «aswBaeMHX K o a u e p - B a ^
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DOnM Rosavxa h îk h b h x  cym ecrs, ica- 
« te p o ü . H s — „  no» “ « L ^ c S f n e M e H n T ^ ,  c o s c a n  pas-
veHHaa oôoJioHKa aeMAH —  AHToeçepa ee ÂHBbIX cymecTB. A  pa3
JTHHHblC yCJIOBHH >KH3HH AAH BCCX C060H H H3M6H6HH6 4)0 PM
S p a s i e  >KH3HeHHbix ycm m u  no“ °rT^ 0BHJIHCb c TeqeHHeM BpeMem.
M 3H H  *H3HeHHHe VC»OBH» »C a « M « K  C Te»
” e 60«  n 60«  PMHO“ S f  Ï P M U  « 3 » » .  3 tot npouecc
h vcJioJKHHJiHCb, h ewe Tenepb y  HOro nasBHTHH Bcero xB B oro , oi
hocht y « — B ae„ ncTopniecKyio

“ T y “ ™ »  HPa 3BOBIOUHIO pacTeHnñ. MHpî
HacKOJibKO pa3HOo6pa3eH cea P OB pacreHUH, MaJio noxoacax
MbI BHflHM HeCKOJIbKO onpeAeJieHHb ¿ ¿ ePnpoCTL1M OTHOCHTCH HH3-

npvr «a Apyra. [K  Menee opranHaoBaïuibiM, o jie  BOÂopocAH. 3a
mHe pacTeHHfl] —  ôaKTepHH h ch» - KnacHue. M.np BOAop°CJieñ upesisu-
HHMH HAyT B0^ 0P0C^HnB^ e Hpa3Mepbl HX KOJieÔJUOTCH OT MHKpOCKOUHHeeKHX,
qaËHO pasHOOÖpasen, Aa>*e pasMepw ,B 50— 60 m â a h h h .
6e3 MHKpocKona He b h a h m h x , AO pyn» ^  ^  a H nepeuiAH Ha n m a -

HHe roxoBbiMH Ĥ pMbI’ H°  H ^

— e 0praHH30BaHHblM

5 ^ ^ « “ *  « * »  * y ” “ M

«  K - -  t s t â
s r æ s L  â » ' « . « » » . „

B o c V » « « , a o6pa3yer ™ P -« - 

KaneJibKa ee nPH OKDv*a io m e ro  ero pacTBopa. amraercH BecbMa BaXHHM 9Ta-

noM B 3B0JH0U.HH Bpe opraHHuecKHe BemecTBa 6 u ™  e0BaTOB opram w ecK H e

s ä  « s “  r Æ -  « s t s ä ä ä ä :

SSSSS^ js ^ j Ss ^ T S X
f f S  Ä  « o r ,  S o , »  BJieMeBTap-

cjioeaiMH, 3BOJIIOU.HH ko au, p TojibKo b pe3yjibTare
HUX T r u e p u m u H e  opraHHSMH mofjih oemecia, pacTBopeHHbix

no3AHee]. Ped. . , jy

2 BBeAeHHe b QoTaHHKy



KOTO p bl X BbinOJIHHK)T D i n  o  H rr ...
CTbix nyqKOB y hhx OTcyrcTByeT. npoBOÄHUiaH CHCTewa b bhä€ cocy/pn 

Bojiee oioxkhmmh ßyjrvT TTa n r, n ^
Kopenb, cTeóejib h m e n a ,  ho H « K °  0 6 P a 3 h bi e], HMeiomiie

r —  ™ -  K—  ^

cpeAH ’K Ö ^ r ^ o ™  tc^ bS S â c t L Î  °bK p b I T O C e M e HHbi e,
HH3MM, KOTOpMMH Mbl HOJIbSyeMOH Ba^ HMe ÄJM H3C Opra-
xapvotpejib, HaKanjiHBaiomHñ B ¿ ohÍ  kS hhÎ  mUÍH: XJie6HM€ M ax», 
KpaxMBJia, tioäcojihmhhk, Aaiomnił B ceneHax M a c ™ ^ 306 KOJIHliecTBo

PaCTOHHH O C T a HOB IUI M r  r, rr -, O r , dX MaCJI°  H Hp.
BOTHbie, OHH HO paaBHjiH T3KOTO cjioâho^ Ï tÜo0771161111 pa3BHTHH> WM *H -
hob h (popM, K3K «HBOTHHe ohh „ p S e n S  r ;  T3KHX CJIOÄHbIX opra- 
HM ÄBH^eHHH M3JIO 3aMeTHbi. Ohh S S L  ,  H CBoñcTBeHHMe 
ciyneHH oßmero pasan™*, ho ot a S ro  S cÍ o ™  „ CpaiBHHTejIbHO mi3KOli
MaĄHaa pojib b oöipcm ctdop am ....-  T HHCK°Jn>Ko He yMajurerca hx rno-
CTeHHH HMeioT f y  a à ï e S S L iS ™  " a n0TOMy HT<> nP« stom £ L  
opraHHiecKoe hs HeopraHHiecKoro k o to m ^ ^  aocHMHJIHPOBaTb, crpoHTb 
/KHBOTHbix. ’ Kor°paH oöecneHHßaeT TaKxce h jkhbhi»

KOTOpblX S Ä H T  XJK){X )^ ji^^ ng CyUieCTBa> B COCTaB
npeßpamaTb CBeroBy» aneprâio R Ä P* HBaTŁ cojinenubie j iy i [H H
coeAHHeHHii Kpowe Toro, ciofla othochtcÏ  r a L e ' ? " 1'10 HX yrJTeP°SHCTMx
noneMy-jiHôo ne paaBHjiH x x o p o A n ju ia7m J e PJ n  Z  Te pacTBHHa> Koxoptie
He aöcojHOTHbiH, a othocht gjibh bi ił Kpin-ennS u an ” ° TePlHJ1H- TyT mm  HMeejvi 
Hbie opraHH3Mbi npoHcxo^HT OT s iieH b x  ’ B„ ^ ; HbI ÄOKa3aTb> w o  AaH- 
npe/lKOB, HJIH HTO OHH CHOCOÖHbl S  H e ÍU o M X  XJIOP °< Í™
CTBOB3HHH BbipaÖOTaTb 3tot ÄpyrHX y^OBHHX cyme-

«“  “ . r / s r s r S o " " “  pa™ »  -
en xjiopocpHJiji, cnocoÓHbiH'iineBDaHnjTF, ’ ?KpacKa’ KOTopyjo ^ae r
anepTHio. ÄpeBecHbie JiarymKH hjih ÄPCßecHbie ü v ^ 1 °BeT B XHMHHecKyio 
B KysHCHHKax H-aftpéH pa i-e  H x l o l ?  L  y3' 6™ KH TaK* e sexenbie, 
pacrarejibHoö nnmefi. XjiopotJrajui svot o m a ™ " t1“ ™  HMH BMecTe c hx 
hmh H3 cBoero pacTHTCJiBHoro okpS hhh oh ’ - iV fleHCTBeHHBIB- BbipBan- 
yxpaaHBaex, Kan axo tohho i io K a ^ Z  TepfleT CBOI°  aKTHBHocTb
oöpexaeT pojib aaipHTHOH oxpacKH. ’ co6HOCTb accHMHxiHpoBaxb h npn- 

MTaK, C (jlH3HlieCiKOH TOHKH w oran
M e*Äy COHHHCM h mhPom seMHbix "S ie  uP p f  HBjIfleTca nocpe^ hhkom 
accHMHjiHpyeT yrjiepoÄ yrjieKHcnoxbi Bosnvxa u ^  C >KH3HLI°- 0 «o 
3HpyeT yrJieBO^bl, JKHpbl H ÖejlKH- OHO "Äyxa 11 3^ eMeHTbI BO^bl H CHHTe- 
« ropioHee, np«eM  nHUieBŁie Beipe' ™
B TO * e  BpeMH pacTeHiie —  ÄHBoe cvmecTRo Ha MHJIJIH0HbI •'ieT.
paCTCT, paSMHOHCaeTCH H HMeeT CBOIO HCTOnH^. V H  POe nHTaf  TC5I> ÄblHIHT, 
aapoxmeHHe ä h s h h  Ha 36MJie h nepßbix Da^THTpâ^-î/la'Ia ',IO 9TOli HctoPhb —  
hocth, —  MM yxce npocjieAHjiH, npo flo jiK e im e t -p "  IX_ ° ^ aHii„3MOB’ B iacT - 
TejibHoro noKpoßa 3rn.™ *  p a W jie M H e T o  n P 0CT P3*'™. 
™ BeC » o x a „ „  aeM „ro- ; a “



r J I A B A  II

PA3BMTME PACTHTEJlbHOrO MMPA HA 3EMJÏE 
OT Ero  B03HHKH0BEHHÍI AO HAIIIEIO BPEMEHH

M h  BHaejm bto  pacTeHHe cnocoÖHO norAO ipaTb yrJiGKHCJibiii ra 3  ^ 'i  
B osüvxà  npH y S e p o A  3 a ag  P>kh  b a btc h e  pactbhh h , a ™ o p o A o c j t f o -
jKAaexcH HPnonojiH fleT  co6o h  o ö iu h h  sanac cBo6 oAHO.ro KHCJiopoAa h tm o - 
ctbepbi OAHoepeMCHHO c  s th m  pacTem te HcnoAbsyex aaep ra io  COJIH^ H“ x  ^  
qeii,P npcßpam an ee b  xH M H iecKyio  aHeprm o c jk h k h u x  opraH iinecKHX coba

H€HHBeiÎe îxBaA3TH ctS bhtM T C M  hcwwhhkom SHeprHH aah Bcero >kh - 
«oro S ™ o B e K a  >KHBOTHbix h caMHX pacrcHHH. Kpo Aie to ro , ohh >Ke AO-

yCTpoeHO ¿XH OCymeCTBABHHH yKaSaHHblX TOJIbKO HTO saAaM.HBKTO.OAHaKO,

CAOAKHOrO IłCTOptlBecKoro apo­
r c a  íiyxcM noctoahhoto npiicnocoÖAeiiHH nx opramisMa k bhcuim h  cpepe, 
tlOCWflHHOrO .B3aHMOAeâCTBHH OpraHHSMOB II CpeAbl. M3BÖCT-

l « s s S a s s a - -
» p a , Kai; o ß H i a «  »cero — py aB ab^ oto .

J S L ' Ä S  ™  c—

ë a
aya CKOnAOHae pyAHoro * e » .  ocram oa boa »aiiocaMH

nyreM  MBAJlCHHOrO TAeHBH PdCTHlCAbHMX .fimwYraX __saAGíKií
neCKOB H rJIHH 06pa30BaABCb 3aAe>KH KaMGHHOFO y * , „HBHHH__

Caobom, rpOMaAHbie <*«■»•-»«  yraepoAa H ero coeAHHeHra

W C V .’ S  öaKTepiiH h aeaeHbie p a c re „„»  « e

CBOßoAHbIM RHCJIOpOAOM.



[PacrßHHH o f in ia m  B caMbix pa3Hoo6pa3Hbix 'Cpeaax.l ß  modckoh boiia 
MH HaxoflHM pasjiHunyfo coaenocTb, pa3jiHmoe coaepacaHHe pacxBopeHHbix 
b «ea KHcaopo.ua h apyrnx rasos, p a s a n ™  ocseíaenHe Jlyaa c o Z L  
npoHHKaa b ßoay, xepniOT nocTenemio a y ra  aeßofl noaoBHHbi cneKTpa (unac- 
Hbie, opaHJKeßbie, m earae) h noHeMHory saTyxaiOT. CaeaoBaTeabHo Ha Da3 
f ,HOH rjiyöHiie -  pasanmoe ooßemeHHe. OCrnjibnan pacTH reasnaa x m n í  
cym ecTByeT ToabKo b noBepxHOCTHbix caoax bo ah , hcm npospaxHee Boaa,
O n n / m o Z  H°  r ‘'iy’6* e CTa c ™ hihhm MexpoB OHa npexpamaexcH. Ha ray- 
° HHe 1000 M uapHT yace aOcoatOTHan xeMHOxa. Oahhko h b 3tom cxoMexoí-

>KH3HH’ ° CBeilleHHa- raaoßbiS oömgh, noraomeHHe mhhc- 
paabHbix BeipecxB xpeaBbiqanHo paaaHXHbi.

PacxeHHH cyrnii xaiOKe HaxoaHxcH b pasairaibix ycaoBiinx ocBemeHHsr 
MecTax, pacnoaoHieHHbix 6 m x e  k noaiocaM, aexoM —  aaHHHhiH aenbi

3HMOH —  aaHHiiaa hohl; b 
V} MOCXaX, ÖAH3KHX K 3KB 3- 

Topy, paBHOMepHan cmc- 
Ha ahh h hohh no 12 aa- 
ooB. Pasanemu xaKace ycao- 
BHH nOHBbi; pa3aHHH0 co- 
aep>Kaime ra30B b B03ayxe; 
pa3aHHHo AociyriHoe pacxe- 
HHHM KOJÏHXeCXBO BOAH,
a Tanate ee xeMnepaxypa. 
OflHHM CAOBOM, Bce pa3- 
aHHHo b pa3aHHHbix Mecxax 
seMan. JXante Ha ueöoab- 
luoM KaoHKe 3eMan, rae-m i- 
6yab noa M ockboh nan /Ie - 
HHHrpaaoM, b oBpare HaH 
Ha poBHOM Mecxe, Ha npy- 
Tbix CKaonax peaHbix 6e- 
peroB, b XGHH aeca HaH Ha 
•coaHHenoKe, Ha ranne naa 
Ha necKe, ycaoBHH >kh3- 
HH paexeHHH CHabHO ox- 
aHxaioxcH.

Phc. 2. OmeqaTOK .ihcthcb K/rena ( A c e r  t r i ! n h PaCXCHHH, B03HHKlHHe
t u m )  na KaMHe. 1 ' °  b H oraa -xo  B b h ac  npocxen-

mHX 0praHH3MO'B, ABIHAH 
»HX eme btohmo» CTpyKTypt,, Ha»ajin, kbk rosopar, » H ^ p e m » ^ » » “ «
f “ ! ™ "  Pa™ « ™ .  n p H M e m c  k onpe»ejieHHhiM

3™ ■“ «  »> opra,HH3M H3« H M 0 erb cLin w k ™ '«  '
r r r  "  " PH“ JI°  K -TOMy' ™  P8* ™ “ » CTaHOBBMCB Boe t a  ! ™

MbI «“ CTOBmee BpeMa ot r,e.,y. m  Mmmo f a  i l l
aHHHbix paexeHHH [xax bhcuihx, xaK h hhsihhxI P
v , r „ , WaKO n>'Tb- Koxopbiii npomea pacxHxeabHbiH mhP, noKa exaa x3khm 
KaK'HM Mbl ero bhahm b Hacxonmee ßpeMH, — axo aaraHbin hcxoduhockhö 
nyxb. noaxoMy, npeacae aeM mh  nepeflaeM k  cxP06hhk> h ^ vhkhhhm paexe 
HHH, Mbl aoa>KHbi öpocHxb BsraHA Ha Hpoiuaoe, Ha cooxBexcxßyiomHe^TDa " 
HHUbl H3 HCXOpHH 3eMaH. y Ui e LTP3'

MeHxaf 1 O C H O B H , B a e T C K  Ha coxpaHHBiHHXCH OT npomaoro aoKy- 
Meuxax. H b HarneM pacnopH>Kemm Taioxe HaxoaflTcn To-mwe aoxymghth•

S H Ö S S f s  ;  r r ™ ’ » oeaÄOT„„Ax l « ™
“ 7 p P (P 2 3)- H  T6nepb’ Ha HamHX rjfa3ax, na ane moPckhx aa-

AHS ° 3»P H ;Í a>Ke nPyÄOB HpOHCXOaHT OTaO/KCHHe OCaAKOB, o6 -
S aqecS  r f Z Hu Hn JI' ° Ca'WH JIO>KaTCH Ha ÄHO He nenpepbiBHo, a nepno- aHHecKH, caoHMH. riaaaiomHe Ha aho aHCTba h apyrne nacTH pacTeHHH
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—  «a  c a o s  £ ”

E s S S S S * =
CKHef l r ~ B Ł PHHb,X J O L  OTJIOHÍ6HHÜ O OSepHX » HH EepM H « O j*  
^ « 0  yCTaHOBHTH

: " : i —  < * *
^xaflaTejíbHO./ npOTHna stoto b 

TOM, UTO BC6 3 THI 0TJ10ÄCHHH 
npeTepnejiH nosAHeniiiHe H3Me- 
HeHHfl1 öjiaroÄapa pa3 jihhho ro
p o ^a  ÄBHKeHHHM 3'&MH0 H KOpM.

ripHBOÄHiM npn6jIH3HTeJlb- 
Hbiñ pacnex BoapacTa cjio&b oca- 
ÄOHHblX nopOÄ 3CMHOH KOpbl H 
pacnpe^ejieHHe b h b x  HCKonae- 
Mbix OCTaXKOB HíHBOTHblX H paC- 
TeHHH. (C m . TaÖJiHuy re o jio ru n e - 
CKHX nepiWÄOB.)

C jienyeT  oroBopHTb, irro 
IipOH3BeAeHHbie pa3HbIMW 33X0- 
paMH noAC'ieíbi BpeMOHH pa3- 
AHMUbi: 6uTHe Harnea ruiaHCTH, 
kohchho, o'ienb ¿XJiHTejibHO, CTa- 
pue noACxexbi BbiBOAHJiacb h3 
TOAmH'Hbl O'CaAOHHblX popO'Ä, HO- 
,Bbie —  H3 HsyaeHHH paahohkthb- 
Horo pacriapa sjieMeHTOB 3eM- 
hoh Kopbi; nocjieAHHe Buyuiaiox 
ßoJibiue AOBepH'H.

XapaKTepHO© oÓCTOHTeJib;- OmenaTOK aacibeB nanoporanKa (P te -
CTBO, BbixeKaiom ee H3 Harnea • D' o l i t z k ü  p a  1 ib )  h3 TpeTmHbix omo- 
TaÖJlHUbl, --- 3 TO KpaHHHH HepaB- ' SKeHHfl.

Î S Ï Ï S S h Ï Ï ? ;  HaT an c chob * £
AOKCMÓpHH H 55— 63 AJI» KañHOSOH. HeM ÓJIHxKe >i<H3Hh' T6M OHK
jiee HacbimeHbi ocapoxubie miacTbi 3eM«oH ko pu o c i a 3acjiv>KHBaer

B hhujhx rxaaax »' ™
BHHM3HHH. HeMHOFHM OTHOCHTCH K HaHÓOJiea
noJioBHHH Been xoahxh oeaaoHHbix iuiacTOB . „ a x
ApeBHeñ 3pe, HMeHHO apxeñcKoií. M u  hmccm b hck Jffliiib oxeHb Majio oc 
Kob >KH3HH¡: nepBbie m am  b KaxcAOM npouecce caMbie TPyA .. „
MHXeJIbHbie. 0AH3K0 B b OTJÎO/KOHHHX, OTHOCHIHHXCH K KOHUy 3FOH 3PbI, 
HMeK)TCH H3B('CTHílKH, KOTOpbie, 6e3 OOMHeHHH, ÖblJIH HOCTpOeHbl OpraHHS- 
M3MH OCa>KÄaBUIHMH H3BeCTb H3 BOßHblX paCTBOpOB. H mOIOTC ■ - P
S ohkh y rjin . >KH3Hb y x e  cymecxßOBaJia, ho cxpyKxypa xapaKxepHbix ajiä  
Hee npoexeHiHHX oprawnamob HaM ocxaexcH iiöhth ®eH3BecTH0H.

i AöcO'jiroTHbie uh<|,Pu  npoAO^HieJibHOCTH reoJiorHnecKHX sp h nepnoftOB «aroxcr. 
no H. M. Cxpaxcay «Ochobu HCTophmecKOu reojiorEH», 1948. Peć.
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PEOJIOI íMIECIvHE H EPH O ^M  H PA3BHTHE PACTHTEJIF>íí O I’O 
H  JKHBOTHOrO M H P A 1

(60JLee dpemue cucmeMU ocadoHHbix nmcmoe noMeiąmu hu m s , 6om e OAwvcue
K coepeMeHHbiM — sume)

3pu riepHOÄM

[

rocnoncTByiomaii rpyrina pacremiñ h hîhbothmï

npo-
ÄOJDKH- 
TejiTï- 

HOCTb 
nepiio- 
AOB b
MHJ1-

JiHonax
Jier

KCCleíCJoSO
enO
XoSceicí

HeTBepTIIlHblH lOOTOÄCTBO COBpeMCHHUX B lino B H C03/iailHe KV.Ib- 
TypHbix pacTeHhii h hîhbothmx

1
Í 1

TpCTHqHblii
rocnoncTBO h pa3nooôpa3He noicpuToceMeiiHux (hbct- 

kobmx) pacTeHHH. nocTenemioe pa3BHrae coBpeMeHHoñ 
(paopbi, ycTanoB.ïCHHe coBpeMeHHbix bh;iob pacTennii 

Pa3Hoo6pa3He MJieKoniiTaiomHX, rnni( h HaceKOMbix
62

teceXooSOenO
en<L>

Me/ioBoií

noaBaeHiie h pa3BHTne noKpbiToceMeHHbix (hbctko- 
bmx) pacTeHHii, ycTanoBJierae coBpeMeHHbix ponoB pa- 
CTeHHH. BblMHpaHHe HHKa/IOBMX H niHKroBbix. ITo- 
flBneHHe KpaCHblX H3BeCTKOBbIX Bonopocjieii 

/Jajibirciimee paaniiTiie peniiuiiiii, iitiul naceKOMbix 
H M.'ieKOIIHTaiOlUHX

43

ÍOpCKHH

Pa3BHTiie h uiHpoKoe pacnpocTpaHeHiie roJioEeMeH- 
Hbix—HHKanOBUX. riIHKrOBblX H XBOHHblX. noaBJieHHe 

Bonopocjien. HcqeanoBeime nxepHnocnep-

ripecMbiKaromnecB. nepBHrawe nrapu. MjieKora- 
xaioirae

45

TpnacoBbiñ
Pa3BHT«e caroBHHKOB, niHKroBbix h xbohhhx. Pa3- 

BiiTHe nanopoTHHKOB. BbiMiipaHHe KopnamoB
Pa3BHTiie npecMbiKaroipnxcH. iiepBi.ie MJieKora- 

xaromne — cyMqaxbie
36

te<e«o

nepMCKHÍi
BblMHpaHHe npeiioBii/uibix iwiayHOBbix h XBomeü; rro- 

HBJieHHe coBpeMeHHbix ceMeücTB nanopoTHHKOo6pa3Hbix. 
HosiBJieHHe XBOHHbix (Bayera h Walcîiia). Pacnpocxpa- 
HÇHiie rjioccortTepHeBOH dwiopu 

PenTHJiHH
38

K3MGHHO-
yrojibiiwH

Pa3BHTHe nanopoTHHicoo6pa3Hbix (npcBOBn;nn,ic naa- 
yHbi, XBOUIH, nanopoTHHKH). II.TepH/iocnepMbi h Kopnanxbi 

PacpBeT aMijiHôHH. K KOHiiy nepnona — noHBJieHHe 
HaceKOMbir

52

O
enO<utece

a ZleBOHCKHÖ

IIcHJio^MTbi H nepBiiHHbie nanopoTHHKooûpa3Hbie pa- 
CTeHHH. riepBbie roaoceMeiiHue pacTeran —-nxepHno- 
cnepMbi (nanopoTHHKoo6pa3Hbie roaoceMeiniue). Bo3- 
HHKHOBeHHe rpaÔOB. K KOHiiy nepuona — BbiMiiparae
IICIUlOlplIXOBOH 4>Jlbpbl

Pa3iioo6pa3Hbie pbiôw. ZlBosiKonbimamiie puöw

36 •

CfUlypilHCKHH IlepBbie Ha3eMHwe pacxeHHH— rrciiJioifrHxbi 
Pa3Hoo6pa3Hbie MopcKiie 6ecno3BOHoqiibie. Pbi6w 50

KeMÖpilHCKHH
üepBbie npH3iiaKH cxeôjieBbix pacxemiii 
ripeoónananiie tphjioôhtob 
BonopocJiH H 6;JK1CPHH 38

npoTepo-
30HCKan

BaKTepHH H BOAOPOCJIH
npocTeiimiie »iiBoxiibie % Í00—

3500Apxen- I
CK3H 1

~ ----—----- ----------------

HsBCCTHJIKH, M. 6. 03KTCpH3/IfoHOrO npOHCïO)KiCHHiI

1 ripocMorpeji h Biiec nonpaBKn 
A . H. K p H III T O (j) 0 B H H.
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Rottí-p noariHHH nepHOA, nporepraoñ, cocTa-BJunomHÄ okojio neTBepTH 
pceü npoÄOJDKHxeJibHOCTH >KH3HH na se.MJie, -  nepHOÄ hphm h thbhhx  * hbot- 
„ „ „  „  nacTCHHä H e tojibko pasBHJiacb y x e  >KH3Hb, ho h paaAejiHJiacb 
P >rH®0 THbiñ H pacTHTejibHbiñ Map. M b i y * e  HaxoHHM >Kejie3o6aKTepHH

30HCKOii HJIH ape HpeBHeñ >KH3HH, 6 ecn0 3 'B0 H0 HHbie JKHBOTHbie

S tS K S = S S = K
>KHBOTHbIX, HacejIHBUIHX CHJiypHHCKH ^ nnnocTHbIX M0JIJHOCKOB, MJieHHCTO-

HorTx « hbothmx  ib RÊMÔpHH h cn^ype Bcrpe-

, ,a” 'b :™ » .  <5-™
pajibHbiMH pacTBop a m h , ona y * e  M O ^a  pas‘“ hC  Bucmne 4>oPMb, 
yc.aoBHH, KOTopbie noaaepKHBajin 6h  c ko ji bi<o - h ho y a b bwlu. 4> b

VK113HH- eTCH pacTHTejibHoro Mupa, TO He noBÄHeeą P 6«“ ^ 31
M ,¿ O C h  H paaBHTIK | i n W »  ™ KP °“ a <»<“ • « m ,  « K  M W  POBO.

L ^ M H p aa T p B « y ” PJi n ,  ä̂ X ^ P  Ä S S a HSeHen»Me

H .T n n E b  ee ce6e khk Henro ¿u iooôpaanoc: ooe BpeMH uijio ABHHceHne, 
npeÂ L  u Z e ^asBHTHe opraHHSMOB. B Hana^e ero cHjiypnHCKHe moPh

ïh ff& æ s z s z  swbswk
= s  r  r s -

CTBHH P33BHTOH p e ™ ICCTH, Cy ffla  ^ « o  opOHiaJiaCb flOJKAHMHHTC-
lenepb Ha3biBaeM nycTbincH. Ona Hep, eL e He 6um ÄOCTaroHHO
KyiHMH BOAaMH, a pacreH H flt:o  oKpyHieHbi cpasHHTeJibHo cyxHM
coBcpmeHHO nocTpoeHbi, hto6 ,_ ^  3eMJffl. FlajieoHTOJiorHH hch3-
B0 3 AyX0 M, BîIHTbIBaTb iBOAy H3 i y  ' CHnvnHHCKOrO ïiepHOfla He ÔblJIO
vieHHO HOÄTBepjKÄaer, ,?to «o n^ ™ . c^ S KBHk  H w aopocjie fi. • 
apyrHX thhob pacreHHH, BpeMH ¿ocTaTonnoro pas-

M e W  T CM HŒBOTHblH MHp AOCTHr8 KOJI„ .

“ S  r i T 5 S 5 ¿ ?

; ä b ä  — =
» » ■ » « ,  BTOfib. OAHOBpeMeHHO p " ™ "  * y “ “ ™ „a3B B TM  h  œ ü.iae  b  m o -

B O Â O ^ r Î T ^ M a ï H O M

S L Ä “  S o S S f  p a a « «  4 »  - w -



coÖoh aocTarorao nbimime jiyra, KHBOTHbie MoryT nacracb Ha hhx h oas 
“  33 CtIeT ^» C T O ä  3»eprHH COJIHUa, 4)HK€HpOBaHHOH MO DC KH MH 
pací 6HHHMH H npeßpameHHOH B HCTOHHHK SHepran ÄH3HeHHbix npoueccoB 
H 4JIH Bcero JKHBOrO. ( U

PaHbuie CHHTajiH, hto nepßbie pa- 
CT6HHH cym ii OTHO'CHTCH K flOBOHCKOMy
nepno^y- Ho b 1916 r. o^HOBpeMeHHo 
b ÆByx MecTax, b ropax HopBeniH 
H b ropax LLIoTjiaHAHH, ómjih HañfleHbi
O'CTaTKH paCT€HHH, nOBHßHMOMy, npn- 
Ha^jiejKam nx k  öojree paHHHM, BepxHe- 
CHJïypHHCKHM OTJIOJKGHHHM H npe/l,CTa- 
bjbboihhx coöoh BecbMa CBoeoöpa3- 
HHH npHMHTHBHblH THn. Ha . MOKpblX 
noKaTOCTHX, oöpameHHbix k  Mopro, 
CTajia nOHBJIHTbCH paCTHTejIbHOCTb,
eure jjHmeHHaa jihctbh  h Kop«eä, ko - 
Topaa HMejia noji3yHHe KopHeBHiua 
C pH30H^aMH H nOflHHMaBHIHeCH

Fhc. 4. ÆpeBHefimHe HCKonaeMue pacTenHH cyma — rrcHJiocjMTM: A — dhhhh ÍR h vn  ia i m  
cnopaHrHSMH Ha kohiox bm.w m t m x  BeTBefi; B — acTepoKCHJiOH ( A s t e r o x y l o n ) .

KBepxy BHJibnaTO pasBGTBjieHHbis ctcöjih. Ha BcpxyiiiKc BeTBeil chæejih cno 
paHrHH, T. e. MemoHKH, coflepxamHe cnopbi, Koropbie pasHOCHJiHCb BeTpoM~ 
o m  pacTeHHH 3acejuum Bce HOBbie n jio m a in  ßjiaxHOH cyma (pac. 4, A u B) 

U hh mmcjih cjiaöoe cxoä ctbo c Hbme cymecTByiomHM apeBHeihnHM 
pacTeHHeM ncHJioTyM (P s i i  o t u m, puc. 5), pacnpocTpaHeHHUM b bchho
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Bjia>KHbix TpoiuweoKnx Jiecax; oho Tax * e  AHiueno Kopneft h jiHCTbeB,. 
HMeeT no,?i3yHHe KopH©BHma, KOTopwe ctcjihtch cpeAH mxob no xope Ae- 
peBbeB, h BHJibuaTo pa3Bctbjiehhbie 3ejieHbie cTebAH, Ha Koxopbix chaht 
cnopaHrHH c m  hoto h h c Ae h hh  m  h cnopaMH.

H a3B3HHe «ncHJioTyM» noB io p  haocb h b HaaBaHHH omicaHHoro bmihs 
KJtacca HCKonaeMbix BepxHecHAypHHCKHx pacTeHHH, HasBaHHbix ncHAO{j)H- 
TaMH. no  Been BepOHTHOCTH OHH np0H30UIJIH OT MOpCKHX BOAopocAefi, fnOBH- 
AHMOMy, bypbix], obpa3yiomHx oneHb 'lacTO 3apocjm Ha npnbpe>KHbix pacjiax. 
OKaMeHeAOCTH HCHAO(})HTOB paAH BQ3MO>KHOCTb CAejiaTb TaiKHe IHAH({)bI, KO- 
TCpbie rOAHJIHCb a ah H3yneHIIH HX nOA MHKpOCKOHOM H n0 3 B0 AJIAH H3yHHTb
HX KACTOHHOe CTpOCHHe.

nCHAOtJ)HTbI MOrJIH IIOH-
BHTbCH CJieAyiOIUHM o6pa3 0M. 
nOOeTHTCAH CKajIHCTbIX MOp- 
ckhx  6eperoB AerKo MoryT pa- 
3bICKaTb BeTBHCTbie MopcKne 
BOAOpO’CJIH. B LIepHOM Mope 
y Hac oneHb MHoro n,HCT03Hpbi 
( C y s t o s i r a  b a r b a t a ) ,  
a Ha ceBepe1— aeKotfiHAAa
( A s c o p h y l l u m  nodo-  
s u m)-. y  BOAopocneii Her pa3- 
AeAeHHH Ha KOpHH, CTC6 AH 
H AHCTbH. K K3MHHM Ha AHC 
ohh npHKpenAeHU nAOCKofi no- 
AOHIBOH, COCTOHIIieii H3 OHeHb 
nAOTHOH TK-aHH. Bypbie BeTBH 
coAep>KaT xAopocJ)HAA, bAaro- 
Aapn neMy npexpacHO aecHMH- 
AHpyiOT €BeT h ra 3bi B03Ayxa, 
pacTBopeHHbie b MopcKon bo - 
Ae, h o6 pa3yiox HeiwaAO opra- 
HHnecKoro BerpecTBa. B otahb 
(thm , rAe' oh ecTb) noAobHbie 
BOAOpOCAH pepeAKO OKa3bI- 
BaiOTOH Ha cyme, obcbixaiox, 
a BO BpeMH npHAHBa chobh 
HaiiHTbiBaioTCH boaoh. Pacxe- 
hhh noABOAHbie BHpaboTaAH, 
OAHaxo, b cebe cnocobnocTb 
noMHory nacoB noApHA ocTa- 
B3TbCH 6 e3 BOABI-

E cah k 3Koh-ah6o reoAo-

Phc. 5. ApeBHeiimee Hbme cymecTByromee pacTe- 
HHe — ncHJioTyM ( P s i l o t i i m  t r i q u e t r u  m): 
A — o6ihhh bha; E — nacTb cTefijiH co cnopan-

THSIMH.
nwecKHH nepeBopoT npAHHMeT
MopcKofi beper «  Mope boAbiiie He B03BpaTHTCH, to boaopocah ocTanyxcH 
Ha cyuie. noA  x<ry hhmh AynaMH coAHua ohh, Ka3aAocb bu, aoajkhh 6hah  
HeMHHyeMo norubHyTb. Ohh bopioTCH 3a }KH3Hb, (BbipabaTbmah npHcnocobAe- 
HHH AAH yAepJK3HHH BOABl] • EEpH OAaronpHHTTTblX yCAOBHHX BAaXtHOCTH OHH 
MoryT npeBpaxHTbCH b pacxeHHH cyuiH. H3ynHB pa3BHTHe h aHaTOMHio boao- 
pocAefi 3Toro xnna, yxenbie npHuiAH k BbiBopy, hto ncHAo(J)HTbi cHAypHH- 
exoro nepHOAa npoH30uiAH ot MopcKHx BOAopocAefi, BbipaSoxaBtiiHX npn- 
cnocobneiiHii aah >kh3hh Ha cyme:'

B n p n 6 pe>KHbIX MeAKOSOABHX CHAypHHCKHX Mopefl 6 bIAH bOAblHHe 
3apocAH MopcKHx BOAopocAefi, OQAaAafl xAopo(})HAAbHbiM annapaTOM, OHH 
ycBaHBaAH AyHHCTyio sHeprHio coAHua, yrA epoA  yrAeKHCAOTbi h MHHepaAbHbie 
COAH H3 BOAH. n p H  HeKOTOpbIX H3 MeHeHHHX 3eMHOH KOpbl HaCTb nAOHI,aAH, 
33HHTOH nOAO^HblMH 33pOCAHMH, OKa3bIBaAaCb B pa3AHHHOH CTeneHH O0 Me-
AeBmeH.



(ÍIosAHee Bo^a 11 coBce\t yxoAHjia, h boaopocjih ocTaBajincb na cbipux, 
iijtockhx óeperax yace BHe boam . B oaopocjih nonajiH b noBbie ycjioBHH 
>kh3hh . IIoBan epfiAa BH3Bajia y hhx noHBjieHHe npiicnocogjieHHH, irco6xo- 
AHMbix £ jih x m im  Ha cyuie, Tan eoHBHjiHCb ricHjio(})HTbi —  nepBbie Ha3e.w- 
)íbíe pacitíHHH. 3 th nepBjMe ja c T e HHg cviiih iré HMejiH un Kopue/i, iih ;inc'r¡»eii. 
Mx ncA3eMiiaH iiacTb cocTonjia H3 KOpueBum,, ot KOTOpbix otxootjih 
p;r3o;btbi, naacMnan — )¡3 ;u¡xotomii<u' ck¡i bc'tbhiuhxch nofieroB c upu.MH- 
THBHbiM a h a to m H q e cKH m CTpOBHiHeM. H  e no c p 6A ct B en fio Ha cre ó ju ix  ciiAeAH 
cnopaHrHH, HanójméHHbie onopaMH, cjiyaíamHMH n m  pasMHO/Keiiiui sthx 
paCTCHHH.

riOHBHBUIHCb 'B BepXHGM CHJtype, IfCHJIO(})HTh[ AOCTHTJIH cBoero Hai¡6ojIb- 
mero pacu,BeTa b HHíKHeM h cpeAHeM acbohc. B sto bj>gmh ohh] CTajiH rjiaB- 
HOÍ{ paCTHTejIbHOCTbIO CyUIH, HOKpbUIH S o jIb U IH é  n p o cT p a H C T B a  CBOHMH 3apo- 
cahmh, He npeBbimaH, OAHaKo, MexpoBoñ BbicoTbi, npnqeM c TeqeHHeM Bpe- 
MeHH pa3HOo6pa3»e <}>opM epeAH HHx Bce noapacrajio (pnc. 6 ). E cah n e p B b ie

Phc. 6. aeBOHCKHÍi flaHiuuaín-: a - P s e u d o s p o r o c h n u s ;  f f - A s l e r o x v I o n -  
npeflOK nJiayHOBbix, « — C a l a m o p h y t o n  (ripeanoJiaraeMbiH npeflor XBomeñ), z — 

C l a d o x y l o n  (cwih na npe.nno.iaracMi.ix: npĉ KOB narropoTHHKOB). ’

nc}¡jioc|)HTbi, npHHaAJiewaBHJHe k  poAaM R h y r i i a .  (c m . pac. 4, A) 
a H o r n e a ,  OTAHqajnicb KpañHeñ npocTOTOH 4k >Pm, to no3AHee ohh pa3- 
bhjih iiOA3eMHbie opraHbi, iioxo>kho na Kopi-m, h «jracTbq» —  Kan qeiiive- 
BHAHbie BbrpocTbi CT e6m. 06pa30BaAca poA A s t e r o x y l o n  (cm . pnc. 4, £), 
h m « ohj;hh óojibinoe 3}iaaeHHe b ¡bctophh pacTHT-ejibHoro MHpa. rioHBHjmcb 
h Apyrne, 6ojiee KpynHbie, ao  3 m  bm co tm , h óojiee cJioxcHbie cJjopMbi, nanpH- 
wep, P s e u d o s p o r  o c h n u s. C nonajieimeM sthx  Jiiic'roHociibix cjjopM 
Hpe3BbiHañHO ycHjiHjiacb accnmhjihpy iom ah achtejibhocth pacTeHHH, pocT 
nx h HaKonjieHHe ¡hmh opraHHqecKHx Bem,ecTB CTajiH ropa3AO npoAy-KTHB- 
nee. B jia roA apa  STOMy CTaji 0£5pa30BbiBaTbCH BnepBbie caoh opraHHqecKoñ 
no iiBbi, 6oraTbiH nepernoeM, hto c/pvihjio B03MO>KHbiM noHB.'icnnc ho bux  
óojiec MoiuHbix h eme 6onee cjio>k h h x  thhob pac'reHHH.

fHcHAO(j>HTbI BbIMHpaiOT K KOHUy AeBOHa, HO K 3T0My BpeMeHH xopomo 
o003Haqai0TCH] Tpii BaxíHeHuiHe rpynnH  bhc u ih x  cnopoBbix pacTeHHH. 
(Ipe>KAe Bcero ochobh3h rpynna —  rpynna  nnayuoBbix pac'reHHÍi ( L y  c o -  
p o d i i n a e), npeACTaBHTeJin ko to phx  b Hame epeMH HeBejiHKH, ho b to
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Bpeweaa ÆocTHrajiH pa3Mepa Kpyimbix aepcBbes. L y c o p o d i i n a e npH- 
Mwe noiôMKH nc'HJio^HTOB. Ha piic. 7 H3o6pa>KeH ApeBOBHÂHbiii npe^cTaBH-

Tejib ruiayHOBbix— JiemiÄoaeHApoH hjih HeuiyeapcB, |H x pacußeT othochicîi 
y»ce K cjieayiomeMy, K a Me h ii o y l'o Ji b h o M y , nepHOAy].

J lnvraa rpynna, BOBHHKmaa b kohuc a tofo nepno,o,a, rpyniia cycTaB- 
qaTbix hjih BJieHHCTbix pacTemiH ( A r t i c u l a t a e ) ,  y KOTopbix ctcojih
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H Be I BU COCTOJUIH H3 OTAeJlbHhlX HJieHHKOB, B V3J13X KOTODblX CHflejIH njIOT-
HbiM KOjibuoM JiHCTbH (KajiaMHTbi, pac. 8). H 3 pacTeHHft 3TOIT rpynnbi coxoa- 
HHJIHCb B HaCTOHipee BpeMH TOJIbKO XBOIUH, B COBpeMeHHOH HaM nnHDOne 
urparomae JiHuib oneHb cxpoMHyio pojib. J Ihctbh. sthx pacxeHHH mbjikh 
h flanee He oxpameHbi b aejieHbiñ nBex. JlyraeTyio aneprnio ycBaußaioT 
b AaHHOM cjiyqae ne jihcti.h, a c reo jiii h bctbh, Tax io k  b hx Kopę aanoneeii
CHJIOUIHOH CJIOH 3ejieHOH XJIOpOípHJIJIOHOCHOH TKaHH.

<A r’t?V -1 — ÄpcEOßHÄHbm npeflCTaBHTejii. 'wiemicTbix
(A r 11 c u 1 a t a e) h3 Kapóona (KaMeHHoyroabHoro nepHo^a): A  —  oóihhh b h r - 

h  -MaCTb BeTBH c JIHCTbHMH.

TpeTbH rpynna-nanopoTHHKH ( F i l i e i n  ae). Cpefln hhx noHBHjincb 
H Tanne, Koiopue HaqaJiH flaßaTb He cnopbi, Kan coBpeMeHHbie HaM narro- 
POTHHKH, a ceMeHa. 3 th noxonme Ha nanopoTHMKH pacTeiiHa (HanpHMen 
L y g ' n o d e n d r o n ,  pnc. 9) HMejin flpeBOBHflHbie ctbojih, xpynHbie pa3- 
Mepbi, h no xpaflM hx orpoMHbix nHCTbej b oeogaj-HameBHÄHbix BMecTHjia- 
H¿ax »  OÄHHOTHbie ceMeHa (pnc. 9, £ ).'
ubre pacTeHHH, pa3M HO ÄaBiuHecH ceM enaM H, Ha3biBaiOT n T e p H A o c n e o .

B «eBOHCKHñ nepHOA noaBHMCb eme o ah a rpynna KpyiiHbix flepeßbea — 
KopAaHTbi ( C o r d  a i  t a l e s ) .  riosfluee, b KaMeHHoyroübHbm nepirofl, ohh
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AOCthimih CBoero pacußera h nocreneHHO HCHe3jtH b cjieAyromHH nepMCXHË
nepnoA-

KopMHTbl — BH'CO- 
K«e AepeBbH b 30 h 6o- 
Jiee M BblUJHHbl (pHC. 10) 
c nyiKaMH to jiaHueT- 
HblX, TO AAHHHblX >KeCT- 
KHX JIHCTbeB Ha KOHuax
BeTBeË h njioflOHomeHH-
eM B (JîOpMe UIHUffiK,
KopAaHTbi npHHafljie- 
x iaT  y k e  K ôoJibuioM y 
pa3ÄßJiy roJiocervieHHbix,
Kyßa OTHOCHTCH H HaïUH 
XBOHHbie. CTBOJlbl HX 
ôbiJiH yace cojiHÂHoro
pOCTa H TOJimHHH, HO H€
HMOJIH rOAHHHblX KOJieU;
^poBecHHa h x  6 biJia no- 
CTpoeHa npome, hcm Ape-
BeCHHa XBOHHblX, CMOJ1H- 
Hbie XOflH OTCyTCTBO-
B a m .

[  X [Xapa K T e p h h  m h 
npeACTaBHreJiHMH >kh-
BOTHOrO MHpa AeBOBCKO-
ro nepHOAa hbjishotch hb
ôecii03B0H0MHHX roHtia- 
THTbl H3 Kjiacca T0JI0B0- 
'ÏIOrHX MOAJHOCKOB H M e -  
neHorne, o6pa30BaBUJHe 
noAaBjiHiomyro Maccy pa-
KymeHHblX H3BCCTHHKOB
9Toro nepHOAa.

ToonoACTB y  io w, e h

<J)OpMOH n0 3 BOHOHHbIX 
JKHBOTHblX HBJISBOTCH pbl-
6 bi, h AeBOHCKHH nepiioA
II a CTO Ha3bIBaiOT «B6KOM 
pblö». TOJIbKO B 3 TOM 
nepHOAe HanHHaeTCH b h - 
xoa no3BOHOHHbix Ha cy- 
my. B BepxHeACBOHCKHX
OTAOJK6 HHHX HaHA&HH 
nepBbie AOCTOBepHbie 
ocTaTKH nepBbix naaeM-
HblX n0 3 BOHOHHbIX---  aM-
4)h6hh].

31-iaHHT, a .... H a a a æ

KaMeHHOyroAbHoro ne g l  ie  i n o de  n d ro n  — nanopoTHHKOBMAHoe ro-no-
pHOAa (xpaTKO —  xap- ceMgffiI0e pf CTeHHe; A — lacTb bühh — jiHCTooôpasHoro op-
6 o h ) H3 HaCJieACTBa Ae- raHa; ß __ccmîi, saKJiiOHCHHOG b HaïueBHAHOC BMéCTHJiume,
BOHCKOrO nepHOAa c<j)op- noKpbiroe Htejie3KaMH; B — lacTb Bafia c MHKpocnopanrHsiMH. 
MHpOBaAHCb y Aie no 
KpaHHei Mepe nerupe
rp yn n b i xpynH bix Ha3eMiibix pacTCHHH. Bce bmcctc ohh oôpasoBbiBaJiH ysce 
nacTOHinne jieea  (pHc. 10), pocinne na Bjia>KHbix nonaax no BceS Beposrr- 
HOCTH BÔAH3H MOpcKoro ôepe ra , y bo ah , nacTbio Ha ôoAOTax hah fl.a'Ace
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no MejiKOBOAbfiM, Kan. Tenepb pacxyT MaHrpoBue Jieca TponHKOB hjih jiera 
M3 SojiOTHoro KHnapHca ( T a x o d i u  m).

Bojibinoe mic.no o c t3tk o b  ApeBHHx pacxeiiHn nogBojiHjio BoccTaHOBHXb 
HapTHuy nepBHiHbix- JiecoB se.MjiH. Bo OpanmiH Cbum HayqeHbi KpynHbie 
njiacTbi KaMenHoro yrjin, cocTOHipue, KaK noKa3ajio MHKpocKonHqecKoe 
HX Hccjio/fOBaHHe, HCKJiioqHTejibHo H3 cnop, na^aBinnx c b m c o k h x  AepeBbeB 
nina njiaynoBbix. HM-eHHo c JienHAOAeHApoHOB h CHrHjuiHPHH (ph c . 10) K a. 
KOBa me obuia Momb arax JiecoB! B JiHTepaTypeHeo/tHOKpaTHO BbicKa3bi- 
Ba/iocb npe^nojiO/Keime, qxo aTMOccJiepa seMJiH nepBOHaqajibno coAepmajia 
Oojiee 3Haqm'ejibHbiH nponeHT yrjieKHcjiOTbi, qeM Tenepb. H  cemac nm? 
ByjiKaHHqecKHX HSBepmeHHax BbiAejiH€TCH H3 rjiyÓHHH Macea yrojibHo» 
KHCjioibi. B nepuoA, Kor^a 3eMHan xopa CbiJia eme MeHee m o ih h o h  h ycToii- 
■1I1BOH, Koraa napyineHHH stoh  Kopu h  conpOBomAatomHe h x  hb jm h h h  b v ji- 
KaHH3Ma 6bum  Cojiee nacTbiMH, b B03Ayxe, ecxecTBenHO, 6buio ¿moro cbo - 
uo /u io ii yrjieKncjiOTbi. >KH3Hb xoiBOTiibix cyiiiH Cbuia 9th m  3aTpyaH-eHa Tax
K3K COCTaB B03flyxa He^OCTaTOXHO COOTBfcTCTBOBajI HX IIOrpeÓIIOCTH b ' khc- 
JlOpü^G.

KorAa pa3BHJincb Conmine Jieca c nx rpoMaAHbiMH- JienHAOAeHiipoHaMH
hjih qemyeApeBaMH, chch JiJiapHhm h , 3apocjiHMH ApeBOBHAHbix xBomeBbix__
KajiaMHTOB, c MaccaMH nanopoTHHKOB h KopAaHTOB, 3cchmhjihuhh yrjieKH- 
cjiOTbi nornjia aiieprnnHO. J/rjiepo^ stoh yrjieKHCJiOTbi nocTeneHHo OKa3aJicn 
CBaaaHHbiM b njiaeTax KaMeHHbix yrjieñ, b aanemax yrjieKHCJibix cojieñ Kajib- 
UHH, T. e. b Tojiinax H3becth h ko b, a KHCJiopoA «epeiueji b coct3b axMo- 
ccpepw h .CAejiaji ee CjiaronpHHTHofi zjm  x m m i KpynHb-x jkhbothhx.

HJUiHapAbi tohh ^yrJiepOAa, BoiueAnine b cociaB seMHoii xopbi otjio- 
>KeHbI I1MeiJno paooToii pacTeHHñ. B mcctc c Ten k KOHuy KaMeiiHoyrojib- 
Horo nepnoAa yMenminjiacb oCjiaquocib, kjihm3t cxaji cyme h comiexuee

henil B A-eBOHCKHH nepHOA H3 n03B0H0HHbIX JKHBOTHblX C3MbIMH Dac- 
npocTpaHeHHbiMH Cmjih pbiCbi, TO Tenepb BCTpeqaéxca Cojibinoe KojraqecTBo 
(popM, noHBHBmnxcH b KOl-me AeBOHa aM(J)H6;iH. B KapCoHe noHBJiaioTCH 
n nacexoMbie, ripnaen epagy b Cojibuiom KOjiHqecxBe.

B Konne KaMeHHoyrojibHoro nepnoAa o6pa30BajiHcb KpynHbie ropHbie 
xpeOTbi, Bbn'Hi-iyxbie b HanpaBjieHHii, ójihskom k MepHAHOHajibHOMy. O hh 
ObIJIH ÜbICOKH H nOKpbIJIHCb B nOAXOAHUUíX AJIH axoro Mecxax BeHHblMH CHe- 
1'3MH H JieAHHKaMH. JleAHHKH CnOJI3ajIII BHII3 B paBHHHbl, HTO, BepOHTHO 
h BbisBano noHBJieHHe  ̂ pacTeHHñ, npHcnocoCjieiiHbix k Cojiee cyxoMy h xo- 
jiOAHOMy KjiHMaTy. Hapn^y c KpyriHbiMH KpyíxeBHbiMH JincTbHMH nanopoTHH- 
KOB, O KOTOpblX Mbl y » e  ynOMHHajIH, HaíÍAeHbl CbIJIH H pacTeHHH C rmo- 

í  ClbtMH, H3bIKOBHAHbIMH ÍKecTKHMH JIHCTbHMH G l o s S O p í e r i s  {pHC 11) 
CBHAeTejibCTBOBaBimie o tom , hto pacxHxejibHocxb ot MOpcKHx no6epe>KHÍ 
CTa.na npoHHKaTb BBepx no Teneanio pex bo BHyTpeiiHHe oCjiacrii MaTenn- 
koib, ObiBinne panee nycTbiHHbiMH. ‘ y

■ [PaAHKajibHaa nepeMCHa (jiH3HKO-reorpa(})HqecKHx ycnoBHH Ha noBepx- 
HOCTii 3CMJIH npoii3omjia bo 'BTopoíi nojioBHHe nepMCKoro nepnoAa.

Bejnmeinie cojiHequoro chhhhh, y.MeHbiiieHHc oCnanHocTH, yBejinqeHHe 
njiomaAn MaTepHKOB c orpoMHbiMH cyxonyTHbiMH npocTpaHCTBaMii 
a nació ropncTbiM pejibétJioM riOBenn 3a coCoñ pa3BHTHe Coxtee cyxnx kjih- 
MaxoB. B 3TO me apesta mponcxoAnT cymecTBemibie nsMeHeHHa b cocTase 
HaseMHOH (JiJiopu. B HHJKHenepMCKOM nepHOAe HaseMHaa pacTHxejibHocTb
r v S í e n m ^ f 6 XaPaKTeP’ qTO H B KaP6oH«- HaMenexme KJiHMaTa oKa3anocb 
i yon renbHbiM ajih  MHornx KaMeHHoyronbHbix rpym i pacTmnH Hanirnaíi 
co BTopoH nojioBHHbi nepMCKoro nepHOAa, ohh pesno coKpauiaioxcH b mene 
H BblMHpaiOT. B mCCTO HHX pa3BHBaeTCH HOBblií MHp pacTeHHH I

v m n m ^ nI Cr T Tb Ha ^o ó p a m a io m n e  pacxeHHH KaMeHHO-
;  ®  ™  / eca (CM‘ PHC- 10)> TO «eTpyAHO AoraAaxbcn, tto  k  hobum 
ycnoBHH.M Cojiee Bcero mAxojuijm KopAaHXbi n Hexorepue nxepnAOcnepMbi
t u  J l l  ™ OTHbIMH JIHCTbHMH- CaMH no ce6e o6e sth rpynnbi Cbuih o6pe- 
neHbi Ha hcqe3hobehhe, ho ohh AajiH Haqano hobhm , npoHsouieAuiHM ot hhx
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hmcjotch B HameM p a c n o p a x e m , boshhkjiii ot K oppaH ™ '™ ™ »,“ ™ '! ^  : bo Bropos
Tan KiiK caroBKHKH, riwKroable a XBOHHbie Bee hmbiot ceMeHa <«■ ,»  

“ “ H e b aaaaab, a OTKpaiTO CHAamHe Ha o l T y m a f  “ e m v i f  Ha,» 
■JIHCTbHX, TO HX Ha3bIBaiOT oSbHIHO rHMHflrnpnMami X 4eUJyHX HJIH
Haaaaan co Bropo» hohob™  Z Z iS S S S S S t t 'S E S S S S t  

3aanMafot noBcicwy rocnoacTByiomec n o j i o ie m f  c m b  
HHTejibHo c ApyrHMH pacTHTejibHHMH (JopMaMH. 6. cpaa-

[A -hbothhh Mnp nepMCKoro nepHo^a xapa.KTepn3yeTCH pasBimieM ho-
Boro KJiaoca Ha3eM-
Hbix B03BO,HOTHbIX---
peiJTHJIHH, OT^ejIbHMe 
HaXO^KH KOTOpbIX OT- 
HocaTCH IK Kapoofly. 
H 3 nepMCKHix penTH- 
JI«H otmgthm riapeiia- 
3aBpoB, oKeaerbi ko- 
TOpblX B SojIbUJOM 
KOJIHTeCTBe SblJIHi OT- 
KpblTbl npO(}). B. n . 
AMajiHpKHM Ha Ce-
B’C PHOH /IpJHHe. B KOH- 
ue BepxHefl nepMH 
OKOiHHaTOJIbHO BblMHI- 
Pa«T p a j BOAHbix 
oecnoaBOHoqHbix >kh- 
BOTHblX —  TpHUI06iI- 
tm , ppeBHH'e ext», ,ro- 
HHaTHTbl H MHorSe 
flpyrHe (fiopMbi. Ta- 
khm oSpaaoM, Bo^Haa 
(payHa cjieflyromeft 
MO3030HCKOH 3pbl 3Ha- 
HirreJibiito OTJiHqaeTOH 
ot najieo30HCKOH].

cepepHHb; MCJia xapaKTepasyeica p a sB H T H eM ^oS cS eH ^t A°
” ” - “ r  CaroBHBKOBblX, rHHKroBblX » xboh“  S bS C S  
S ® e , 6 u m  apayaapaaMH, c o x p a i m n S i  „ m e

AMep“ e- ABCTpa” « » »a HexoTOptax ocxpoBax T »™ o

" V ,6 o !,K  flPHBHHM nepaoaOM Meaosoa 6aa  TpaacoBuS H ,„  
6oaee THnaqabia nepaofl w s m m . - sto Kpcaait M p „ o / n S t S

c S o V 3 ° 6“ la ”  KaPT,,Ba ,0PCKOrO “ npa ¿ » C S
«Ha 3to m  MaTepHKe 6bijiH npecHOBo^Hwe oaepa, KyAa dckh chochth 

neoox h hji c 6jm3jiexamnx xojimob. B necox h hji nona^a jih  ̂jiHCTbH H ce
C ^ « ^ p e r O B  h/ h 6b,1  BHOCeKbi 

^  A li- 3 ™ PaCTHTejIBHbie OCT3TKH nOSBOJIHiOT o6PHCO-
HHfi RnPm n IfJ ? LHOnCTL ° 3ePHbIX 6ePerOB. HeT 3JI3KOB H CHTHHKOBbIX paCTe-
HeT '™ > rp  m T p 'l i  r ™  BcerAa Haxo^HM no 6eperaM coBpeMeHHbix o3ep 

2 “ X ;iepeBbeB H KycrapHHKOB. Ho OHH SaMeHeHH 
peBbHMH rHHKro h GaHepbi, KOTopwe, npHHaAJTCKa k rojioceMeHHbiM, Bee x e

■32

Phc. 11. HcKonaeMoe pacTemie — rj iocconTepnc(G losso-
P t e r 1 s).
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MMeioT mnpoKHe raćtoBbte iWtâcïHHKH, npHôrax<aiomHè hx k MCTBeHfiwM
nOpOflaM. no BCGH BepOHTHOCTH, 3TO ÖblJIH BbICOKHe AepeBbH, paCTOITbipCH' 
Kbie BeTBH KOTOpbIX HeCJIH Ha p33BeTBJieHHHX KOpOTeHbKHe BeTOHKH, yBeil' 
uamibie nyqKOM uraneBHAHbix nonacTHbix racTbeB.i Hx Hexmbie cepexxH 
oTBajiHBajiHCb h naaara^ bo MHomecTBe b Bony, coxpaHsm npn stom nbiJib- 
HHKH. /Iej.eBbH 3TH OKafÎMJIHJIH 03epa H pa3BHB3JIHCb TaM B ÖOJIbUIOM pa3- 
HO-o6pa3HH {pOpM. COBepUIGHHO ApyrOH BHÄ, HanOMHHaiOLHHH JIHCTBeHHHpy, 
HMejIH HeKaHOBCKHH C nyHKaMH TOHKHX, KaK BOJIOC, JIHCTbeB, 6paXH(pHJUIbl 
C TOJICTblMH HemyíÍHaTblMH BeTOH’KaMH H JienTOCTppÖyCbl, He CpaBHHMbie 
HH C K3KHMH H3 HblHG >KHByiII,HX AepeBbeB. OflHaKO BMeCTe C 3THMH qyjK- 
HbiMH HaM ÄepeßbHMH poora eipe ABa BH^a era, 3acTaBraiomHe Hac AyMaTb, 
HTO y * e  Toiyja eneBbie neca noKpbiBara ckjiohh xojimob. Ha cyxnx xoJiMax 
pocra, BepoHTHO, 3<peAPbi, Tor^a KaK nanopoTHHKH oAeßann noHBy cbohmh 
MeJiKopa3pe3HbiMH raoTbHMH. CnoKOHHbie boah 03epa MecTaMH 6ura  
noKpbiTH TOHKHMH seneHbiMB HHTHMH BOAopocneñ ( C o n f e r v i t e s  
s u b t  i 1 i s), Me>K«y hhmh Konoumracb phökh h jihhhhkh HaceKOMbix, totas 
KaK JKyKH jiHCTorpbi3bi rperacb Ha córame Ha racTbnx».

CeMeflcTBo riiHKroBbix S ura  npeacTaBJieHo b rope upeaBbinafao 6oraio  
MHOrHMH pO^aMH H BHA3MH.

CpeflH XBOHHbIX B TpHaCOBblH H JOpCKHH TiepHOAbI BbIHeJIHJIHCb pOipH
ÄepeBbeB, iiotomkh kotoPh x  jkhbh h ceiinac,—  apayxapHH c bwcokhmh
CTpOHHbIMH CTBOJI3MH, M H0T03T aiKHbl MH KpOH3MH H K pÿn H b lM H  IHHIHKaMH, 
co^epjKamHMH cbeAOÔHbie eeiweHa. .

B topcKOM nepHo^e cpe^H caroBHHKOB BbiAeranacb eme HmrepecmaH 
rpynna ileunerniTonbix (pnc. 12), OTraqaBuinxcH TeM, hto hx nnoAOHome- 
HHH HeCKOJIbKO IipHÓJIH>KaJIHCb no CBOeMy CTpoeHHK) K UBexaM, HanpHMep,

. K UBexaM MarHOjiHH. n o 3A»ee 3Ta rpynina Bbmep.ua 6e3 ocTaTKa. KpoMe 
xoro, Bbiueraracb em,e h rpynna KCHTOHHeBbix (C a y to  n i  a 1 e s), KOTopyio 
HeKOxopbie HccjieuoBaTera CHHTaiOT sa 6ra3Kyio k poflOHanajibHHKaM n,BeT- 
KOBbix pacxeHHH. Æpyrne othocht ee k  boahhm  nanopoTHHKOo6pa3Hbm, 
oco6o cjio>KHoro CTpoeHHH, npeucTaBHTejieM KOTopbix b Haine BpeMH 
HBraeTCH BOUHbin nanopoTHHK —  poA Mapcnran, ^aiom uñ nnoTHbie 3aMKHy- 
Tbie cnopoHonieHHH.

B Teneime nepBon nonoBHHbi cneAyiomero sa lopcKHM Meno Boro ne- 
pi,oa,a  ̂ npeucTaBHTejiH eJieBbix, apayKapneBbix, KHnapucoBbix, THOcOBbix, 
ceKBOH h upyrnx xBopiibix nepeBbCB [AOCTHrra nbiumoro pacpBeTa « ] ^ara  
3ewjie pa3HOo6pa3Hbin h oGnjibHbin ApeBeci-ibifi nonpoB. Bo Bropyio riojio- 
BHHy MejioBoro nepHo.ua nou nonpoBOM sthx jiecoB othochtejibiio ÖbicTpo 
pa3BHBaracb noKpbiToceMeHHbie u ra  HBCTKOBbie pacTeunn, [nepBbie Haxop,KH
KOTOpbIX OTHOCHTCH K H H >K H e - M e JI0 B bl M OTUO/KCHHHM] .

O coóchhoh H3BecTHOCTbK> nora3yK)TćH b HayKe BepxHeMejioBbie otjio- 
JKCHHH Sacceiina penn IIoTOMaK b CeBepiiofi AMepHKe, rue ouHOBpeMeiiHO 
poonH h coxpaHHracb b Biiue oönraHbix OTnenaTKoB b ripeeiioBouHbix otjio- 
jkchhhx HBbi, uyôbi, HJibMbi, TiojibnanHoe uepcBo, cpuroBoe uepeBO, Marno- 
ran , KJieHbi, jiaBpw h naraMbi. C hx pa3BHTHeM h paccexenHeM "no Bceñ 
3eMue caroBHHKH, rHHKroBbie h xBoßiibie nacTbio Bbmepra, nacTbio 3aHnra 
cpaBHHTeraHo nouuHHeHHoe nora»eHHe.

[OayHa mcsosohckoh 3Pm  xapaKTepusyeTca uaraneHiuHM pacußeTOM 
peiiTHraH. npencTaBJieHHbie caMbiMH pa3Hooöpa3HbiMH (popMaMH »HBymHMH 
nosciouy — b BOAe, Ha cyme, b Bosuyxe, ohh aocthi-jih cBoero Bbicmero 
pasBHTHH B rpynrie ahho33bpob — «ymacHbix nmepoB». B KOHue Mena 
orpoMHoe óoraniHHCTBo Me303oiicKHx penTHrañ BbiMHpaeT, He nepexo/m 
B K3HH030HCKyi0 3Py. ’ A

B HHJKHeMejIOBbIX OTJIOmeHHilX BCTpenaiOTCH eAHHHUHbie H3X0AKH 
HoBoro KJiacca — MjieKonHTaiomHx, KOTopwe b TeneHiie Bcero Me3030H 
Obira npeACTaBjieHbi B oßmeM npHMHTHBHbiMH (popMaMH. HecKojibKO 
no3>Ke, b lopcKOM nepHOAe Me303oa, noHBraiOTCH h nranbi, npaB^a, npHMH- 
THBHUe. . . ,
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fjiaBHBie npeacTaBHTejra boahhx ÖecnosBOHoaHbix ^esosoH moa- 
JIIO CKH —  aMMOHHTbl H ÔeJICMHHTbl, BUMHpaiOmHe K KO HUy 3 T O ñ  3 p u ] .

B RMflBJIHTb B HCTOpHH PH3BHTH3 paC T^e j ^ O J O ^
KpoBa_3gMíTH pjtp xyromHcmLepHMPIU-
__k! ~~ n epjjoiL ÖaKTepHaJIbHblX H ÖJIH3KHX K HHM OpraHH3MOB.

í l  rieDHoii BOflopocJieñ, ot npocTeñuiHX ao KpynHbix MopcKHX c^opM, 
o6pa3vromHx oóHJibHbie 3apocjiH b MejixoBOAHbix npHÔpeîKHbix aacxax MopeH 
° 6 ? lII I  n e ^ S  Í S w í h m b , KOTOpbie K3K 6u  o c y Ä «  3aÄaqy BbixoÄa

PaCT ™ n i « P a 3 H™TCr yn,ra„TCKHX njiayHOBUX (—  
nunHDHH nPnp ) h xBomeBbix (xajiaMHTbi) AepeBbeB, nanopoTHHKOB. noms 
leHHe KOPAaHTOB h nanopOTHHXOBHAHbix roJioceMeHHbix (nTepaAocnepMbi).

V  riePHOA P33BHTH5Î H paCHJieH'eHHH rOJIOCeMeHHblX, npeACTaBJieHHHX 
kopa« L p S n e p M a ia ,  a no3AHee rHHKroBHMH, caroBEnaMH

( ix h k a äo bu  mh)q h ttB€TKOBUX pacxeHHñ b bhac pasHOOÖpaam«

^ ° P'XBOHHbie AepeBbH nocTpoeubi yxce AOCTawmo coBepmeHHO u a  
HOrO CvTeCTBOBaHHH, HO B HX CTpOCHH'H eCTb BCe-TaKH HeCKOJIbKO CJiaÖHX 
qepT. Éo nepBbix, ÄpeBecHHa xbohhux Jinmena H a c ro ^ H x  cocyflOB no ko^ f 
TOnblM nOAHHMaeTCH BOfla H3 KOpHeñ B JIHCTbH, riOOTOMy XOTH OHH H moi yT
r S  S a «  cojiHua, HO ¿ce >xe hoa^ m boabi aaxpyAHOH, nona- 

maT ohh h He MoryT pasBHTb óojibiuyro jiHCTOByra noæpxHOCTb: nocjieAHHa 
HrnaPHJia 6u  MHoro bo ah , hto npH nuioxoñ noAaae ee xopHHMH qepe3 Ape- 
BecHHy cTBOjia 6hjio 6u  rußejibHO. nosTOMy xBogpie  OTjinaaroTca ysKHMH 
a SecTKHMH jiHCTbffMH b (JropMe HFOJi hah leinyH. KopHH hx oöbiMHO noaepx- 
«  yrJiyöJieHHbie b noxBy h ncnojibsyrox ahuib boäH Bepxąnx
cjioeB nocaeAHeß. Bce axo hg6 jiaronpn htho oTpa/xaexca Ha öucxpoxe po era 
H T A S ^ p e A C T a B H T e / ie ñ  3toh rpynnbi. Bo-Bxopbix, nbuibHHKOBue im - 
uieaxH V rojioceMeHHbix pa3BHBaioTCH coBepmeHHO oTAeJibHO ot ceM _  > 
r npHTOM 3H“ eTbH0 p L e e  nocjieAHHX. .Bexep noAXBaxbiBaex^accy uae-

I ° ™  l a ™ ™ t" h i  u L k t  í ix . B e w p -C O K ..™ ™  „eHajeXíHHS oh 
S o ïe x  h BCK) UBexoanyro Hbijib ynecTH b CTopoay, h xorAa ceMHH 
He 6 yAex. 3 to —  cjiaóaa cTopoHa [opraHH3au,HH xbo hh ux  pacTeHHH], tcm 
6 ojiee HTO HHxaxoro cnem iajibHoro opraHa ajih yjiaBjiHBaHHH nuJiH HO Kj

y HH^ r B KaMßHHoyrojibHOM nepHOAe, oAHOBpeMeHHO c mhpom paoxeHHH,
CTaJI pa3BHB3TbCH MHp HaceKOMblX. O O Mepe Toro, KaK ,pa3H0 0 6 pa3He 
h coBepuieHHee cxaHOBHjincb pacxeHHH, pa3HooÓpa3nee h coBepmeHHee c - 
HOBHJiHCb h HaceKOMbie. ÜHTaHHe HaceKOMblX BecbMa pa3,mHO ec b X 
hhkh, ecTb nHTaiomH6CH naAaJibK) hjih APyrHMH rHHiomHMH '
ocxaxKaMH jkhbothwx h pacxeHHñ, ecxb JiHCxorpbiabi, ecxb « i rom .  
ApeBécHHoñ, ecTb, HaKOHeu, HacexoMbie, nocemaromne UBexbi, r «e 0HH «a 
XOABT nnmeBbie KOHUeHTpaTU B SHAS nUAHHOK u. > P
«íejie30K hah caxapHcxoro HeKTapa. a

y  rojioceMCHHbix 3aqaTOK ccMenu, hjih Tax Ha3biBaeMaa ccmhuo ma, 
KMeeT Ha BepxHeM ko Hire cbocm yrjiyÔJieuHe, Ha3biB-aeMoe nbiJibueBOH xa- 
Mepoñ, B sto m yrjiyßjieHHH BbiAejineTCH h HaKanJiHBaeTCH HeKTap, híha - 
Koexb, coAepxxamaH caxap h MHHepajibHbie BcmecxBa, Heo6xoAHMbie AJia 
nDODacTaHHH nbijiHHOX uBCTeim.

nepejiexaa c pacxeHHH Ha pacxeHHe, nHTaromnecH HexxapoM nacexoMbie 
qacxo caAHTCH h Ha nbiAbHHXOBbie uihluchkh, npHxeM uBexoaHaa nbijib ocbi- 
naeT Hx co Bcex cxopoH. üocemaH saTCM nbiJibueBbie xaMepbi ceManoaex 
c HX HeKTapoM, HacexoMbie ocTaBjiarox TaM aacTb npnHeceHHOH hmh nbuib- 
iibi B jiaroAapfl 3TOMy bo3Hhx npouecc nepexpecTHoro onbiJieHHa, xoTopbiH 
Jiyarne oöecneaHBaeT pa3BHTHe ceMHH h, xpoM-e Toro, cnocoöcTByex oohob- 
Jieimro opraHH3Ma.
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XIa:ibHeHmee pa3BHT»e npouecea nepeKpecTHoro otibuiêHHa npHBeAO 
w o6pa30BaHHło cneunajibHoro opraHa — uBeTKa, b kotopom  ceManoBKH
xopoujü 3aaiHIHeHbl TK3HHMH 33BH3H H nOKpOBaMH i OKOJIOUBeTHHKa H Ha- 
xcahtch b Ayqumx ycAOBuax nHTaHHH h HcnapeHHa. O^HOBpeMeHHO c bo3- 
KHKHObeHHew uBeTKOBbix pacTeHHH, K3K caMbix coBepmeHHbix, b rpynne 
iiTepH4ocnepMOB npoH3ouiAo coBepmeHHo HHoe H3MeHeHHe. He TojibKo Ape~ 
BOBBAUbie nrepHAOcnepiMbi paHHero h cpeAHero naAeo3on hmcah Ha cbohx 
cao>k ho pacceHeHHbix AHCTbax ceMeHa, ko h 6oAee MeAKHe, noaBHBiijHeca 
MHoro no3AHee, rAOCconTepncoBbie Tanwe hccah ceMena. Kan B03HHKa.au 
3TH ceMena? Cnopbi nanopoTHHKOB noMemaioTCH BHyTpH ocoôbix Memoq- 
kob — cnopaHrHeB. Y ôoAbmuHCTBa nanopoTHHKOB cnopaarHH chaht xyq- 
kam h, KOTopbie 3amnmeHb] eme ocoôhm noKpbiBajibueM, a y HeKOTopbix 
KpynHbix nanopoTHHKOB iojkhhx CTpan ohh coôpaHbi b ocoóbie BMecra- 
AHma — cHHaHrHH. M o>kho npeACTaBHTb ce6e nepexoAbi noAOÔHoro chh3h- 
rHH c MHoroHBCJl^HHbiMH cnopaMH k ceMeHH. Oah3ko nTepHAocnepMbi no- 
CTeneHHO BbiMepAH, a . HacToamHe nanopoTHHKH k ropcKOMy nepnoAy ao- 
ciHrAii noBceMecTHoro pacnpocTpaneHHH h 6onbnioro pa3HOo6pa3HH.

rirepHAocnepMbi naAeo3oa cBH3aHbi c UHKaAOBbiMH h UBeTKOBbiMii, 
KOpAflHTbl —  C p33BHTHeM XBOHHblX.

Mbl y>Ke TOBOpHAH, KTO HaHÔOAee ApeBHHe H OÔHAbHblC OCT3 TKH UBeT- 
KOBbix pacTeHHH oóHapyweiibi b nAacTax MeAOBbix OTAOweHHH Ha p. FIo to - 
M3 K B CeBepHOH AMepHKe. CpeAHeMeAOBbie OTAO>KeHHH c OCT3TKaMH U,BeT- 
KOBblX paCTeHHH H3BeCTHbI T3K>Ke H3 FpeHAaHAHH, YccypHHCKOrO Kpaa H t!3 
IlopTyraAHH. 3aMeqaTeAbHO, hto cpeAH sthx  HanóoAee apobhhx  OTneqaTKOB 
Mbi h íix o a h m  He OAHy Kaxyio-AHóo rpynny, KOTopyio m o >kho  6 biAO 6 bi npn- 
3H37b 3a poAOHanajibHyio, a ueAbifi paA h x , npnqeM ohh npHHaAAOKaT 
k coBepmeHHo pa3AHMHbiM ceMeñcTBaM, Kan, nanpHMep, HBOBbie, apajine- 
Bbic, MamoAHeBbie h naAbMbi. rioAyqaeTCH BneqaTAeHHe, hto ueAbin pS/p 

~H3M .ieH3BeCTHbIX npeAKOB OAHOBpeMeHHO npHOÓpeA CBOHCTBO AaBaTb 
UBersi. E cah cnycTHTbca HHAce, b caoh ropcKoro nepHOAa, to  TaM necoMHeH- 
H b ix  ociaTKOB uBeTKOBbix pacTeHHH He HañAeHO,— Bce ao  chx nop ynaaaH- 
Hbie OCT3TKH nOKa nOA COMH€HHeM. ri03T0M y Bonpoc o B03MO>KHbiX npeA- 
Kax UBCTKOBblX HAH nOKpbITOCeMeHHblX paCTeHHH BHCHT B B03Ayxe. Oh Ha- 
MeneH, ho ne peinen. M ía n , b noTOMaxcKoe BpeMH, hah HecKOAbKO paHee, 
UBeTKOBbie pacreHHB, b BHAe neAbix aocob pa3HOo6pa3Horo CHCTeMaraqe- 
cKoro cocTaBa, HaqaAH OAeBaTb 3eMAio. PacTHTeAbHOCTb 3Ta cootbctctbo - 
Ba.aa yMepeHiio TenAOMy KAHMaTy, KaKofí mojkho BCTpeTHTb y Hac b Ba- 
T y m h , [cpeAH3eMHOMopbe h Booóme b cyÔTponnqecKHx oÓAacTax], rAe 
naAbMbi y>xe xopomo pacTyT b rpyHTe.

B TeneHHe Bcero BepxHCMeAOBoro nepHOAa uiao  pa3BHTHe H yMHOwe- 
HHe HHCAa çeMeiîcTB UBeTKOBbix; b to  >Ke BpeMa roAoceMemibie pacTeHHH 
HaCTblO BbIMHpaAH (6 eHH€TTHTOBbie H rHHKTOBbie), qaCTbíO >Ke npOAOA>KaAH 
pa3BHBaTbCB H BbipaSaTbIBaTb HOBbie (|)OpMbl (cpeAH eACBblX, TaKCOAHeBblX 
h KHuapHCOBbix). Mto we KacaeTca Taxoro HacAeAHH KaMenHoyroAbHoro 
nepHOAa, Kan nanopoTHHKOBbie, XBomeBbie h nAayHOBbie, to  sto  —  noTOMKH 
6oAee MeAKHX naAeo3oñcKHx (popM, ohh 3aHHMaiOT y>Ke BropocTenenHoe, 
no a  h h h e h h o e noAO>xeHHe h coxpaHHAHCb b6a h 3h b o a , cocpeAOToneHbi b a b - 
cax h b MecTax c 6oAee BAa>KHbiM k a h m 3t<i m . H Tenepb b noAHHe3HH ecTb 
ocTpcBa, rAe ocbakob  qpe3BbmañHO mhoto  h tao nanopoTHHKH b m hotohhc- 
ACHHblX H BeCbMa pa3HOo6 pa3HbIX (})OpMaX COCTaBAHÍOT TAaBHyK) paCTHTeAb- 
nocTb ropubix ymeAHñ h ckaohob .

3a Me303oeM HAeT HOBan apa — KaHHO30HCKan, anoxa hoboto Bpe- 
MeHH. noApa3AeAmomaHCH na ABa nepHOAa —  TpeTHHHbiH h qeTBepTHMHbifl.

TpeTHMHbiH nepnoA aahach  54—62 MiiAJiHOHa ao t; oh HBAneTcá Bpe-
MeHBM M 3KCH M 3AbHOPO paCUBeTa paCTHTeAbHOH >KH3HH Ha 3eMAe. JlerKO 
npeACTaBHTb ce6e MaTepHKH TperanHoro BpeMeHH, OAeTbie ApsMynHMH Ae* 
caMH, b ‘ KOTopbix npeo6AaAaAH umpoKOAHCTBeuHue nopoAbi AepeBbeB, 
c ÓGAbUIHMH KpOH3MH, C MOryHHMH CTBOA3MH, C TyCTOH TeHbK) y nOqBU.'
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Rrp 3 T0  noxoflHT Ha coBpeMeHHbie hbm TponnHecKHe Jieca, HanpHMep, Jieca 
1  L S r r Z o p L  t L  c a s o  pa3BHTa TpaBanacraa pacTHTeJibHOCTb.

P CneAH 3THX TeMHbix jiecoB H3 rnraHTOB-AepeBbeB BbiAeAHAHCb xpyTbie 
roDHHe CKJioHbf MopcKHe úepera, npHpe^Hbie hoaoch. »a Koropux 6 hao  

r pa3 BH™e »BOH.xpeíyrom ea ay-efl coaHua, pacTHTeabHOcr». 
3 ¿ c b  oóUBHbi bb.:m najibMObbie poma. KpynBOBBeiBHe MarBOBHH BMM3- 
\in>KHhip Be^H03ejieHbie KycTapHHKH, Bb¡om»ecH pacTCHim n np. ivoHenH , 
3TOT D3C1 HT€J1bHbIH MHp H6 6blA H€H3MeHHbIM B TeHeHH€ CTOJIb npOAOABÍH- 
K L o Z S í f bÍ S U .  Oh H3MBHBJ1CB B 33BHCHMOCTB OT * « ■  
KJIHM3Ta OT H3 MeH€HHH B OHepT3HHH M3TepHKOB H MOpOH, OT nOAHSAHH 

! M i  cTpaH HO AOJiroe BpeMH sto 6 bu, m hP, b kotoPom AepeBbs. 
aocTHrajiH MaKCHMajibHbix pa3MepoB h fíoAbiuoro pa3 noo6 pa3 HH ^opM.
B TpeTHBHOe BpOMH CAOJKHAOCb H rpOMBAHOe ÓOJIblUHHCTBO OCHOBHHX BH-

fl° B S S r í e o Í M Í O T  o 6 hhho  na ABe bhoxh: HH^eTpeTHHHym hah

Bpe“ «“ ' “ ^  S o ñ  K O ^ ^ ^  BbITHHyTbie
b^ uihpothom HanpaBAeHHH, KOTopbie npeACTaBjjHK)T co6 oh J®
coBpeMeHT x  rop: H ^ a n ,  AAbnb,, Apenen, Kaaxaa h np. Ot n^eoueHa 

ríjTHOiieHV B ce BpeMH luao nocTeneHHOe CHH>KeHHe cpeAHHX TSMnepa yp 
b Sojiee ceBepHbix crpanax h ogocTPflAQCb pasAeJienne Ha SKBaTopnaAbHbi

H 6°H?H6o!nee SoraToñ h HaHÓojiee thhiihhoh  aah TpeTHHHoro nepuoAa 
gbijra paCTHTBAbHOCTb SOUeHa. PaCTCHHH «apKOrO KAHM3T3, K3K n M b “ “ ’
CjbHKycw, jiaBpoBbie, MamoAHH h ap-, Pocah b EBpone h AM„epĤ  
rn  TnPHJiaHAHH OoueHOBan EBpona npencTaBAneTCH naM xan 3 HanHTeji 
Han no cbohm pa3 MepaM cyiua, npope3aHHan MHGroHHCAeHHbiMH MOpCKHMH

» S L e  í  p a c x L L  HaxoM B» e e *  
oxannuie. KjiHMaT 6 h a  hohth TpommecKHM. B soueHOBbix oiAomeHHHX 
IIlBeHUaDHH CTpaHbl flOCTaTOHHO CeBepHOH, OÓHAbHbie OCTaTKH JieCHblX A - 

; » T  a .  pacTHTBBbHocTb, HanoMHHaiowy. 0  CKOpee paCTHTeJlb- 
5 o “b M aáaícK oro  apx»neaara, bbm pacTHTeabHocTb aa»<e aaMoro o ra  
HBDObbi MHPTOBbie h caHaajioBbie flepeBba, KpynHbie ToacTOXHCTHbie i>b 
KVCbl SBKaAHnTbl TBanKOBbie AepeBbH C HX nepHCTbIMH AHCTbHMH, MblJlb- 
Hbie Aer-TbH kdh  ao i i a o á h ií km" h Apyrne npeACTaBHTeAH wapKoro j ™ a r d  

kH3 o 6 HAOBaAH’ TaM, rAe Tenepb HopMaAbHO pacTyT jiHUib AySoBbie Aeca.
KJIHM8T OAHrouena 6h a  ywe xoAOAnee. Ha 6e.per.ax Ba;miñcKoro Mopn 

B 3T0 BpeMH pOCAH o6 uHIPHbie A€Ca H3 HHT3PHOH nHXTbl, B nOAACC ‘
Topbix eme nSaAaAHCb HeSoAbmne naJibMH, pocjm KaMcjjapHbie Jiaspu,
BenH03eAeHbie AySbi h 6yKH, So aothhh  KHnapnc ( a x norAa-

HHTapb — ne hto HHoe, Kan cmoab xbohhwx AepeBbeB, pociiHx norAa 
TO bSahsh MopcKHx SeperoB; oco6 chho MH0.ro cmoau BbiAeAHAH^eTwpe. 
BHAa cocHbi H eAb, CXOAH3H c aHHCKOH CAbio hamero AaAbHero BocTona. 
C moa3, BbiTeKaBman npa pa3Hofo poAa paHeHHnx, nacro nonaAaAa b Mope, 
rAe no a boaoíí b necxe TBepAeAa h npeBpamaAacb b kYckh nnrapn. Kycnn 
3 ™ He BcerAa npospamibi, na ero b hhx b c t penajo jc H 3  a m y po b a h h bi e eme 
B T0 BpeMH, KOTAa OHH GblAH CMOAOH, HácéKOMbie, BCTO'IKH, UBeTbl, AH 
ctohkh, ceMena h np. (pac. 13). B ropoAe KaAHHnnrpaAe 6biA cocraBAen 
ueAbiñ MyaeH H3 KycxoB HHTapn c ocTaTKaMH HacexoMbix n pacremm. 
B 3 tom MY3ee mo>kho SbiAO cocTaBHTb ce6e noAHoe ^npeACTaBAeHHe o M«p.e 
oacTeHHH oAHTOueHa. Oh ne hoxo>k Ha coBpeMeHHbin, b ero cocTaBe nona- 
AaiOTCH oAHOBpeMeHHo pacTeHHH EBponbi, HnoHHH h KHran h romHbix h íi a- 
TOB CesepHOH AMepHKH, noneMy h rosopar, hto kota3-to cymecrBOBaAa 
oQman eBDoneñcKO-KHTañcKO-aMepHKaHCKaH c})Aopa, HMeBman oneHb mnpo- 
Koe pacnpocTpaHeHHe. B nen mhoto bhaob a Y6 ob, kachob, HceHen, HAbMOB
n KamraHOB.
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TaKHM o6pa30M, yjajIOCb BOCCTaHOBHTb XOA p33BHTHH paCTHTeJIbHOCTH, 
KOTopan Kor^a-TO ninpoKHM noToxoM 3ajin jia co6oh  Becb ceBepHufi none 
Hame-ro nojiym apna, a noTOM nacTbx) nornÔAa, nacTbX) >xe pa3AeAHAacb Ha 
OTAeAbHbie MecTHbie (furopbi. CjieAyroman s n o x a —  anoxa MHOuena—  o t a h - 
naeTCH y>xe ôoAee x o a o a h h m  x a h m 3t o m . Ha ceoepe, HanpHMep b TpeHjiaH- 
flHH, noHBJiaeTCH 6epe3a, ojibxa, ocHHa, Tor^a  xax  io>XHbie AepeBbn noA- 
HocTbio coxpaHHKDTCH TOAbxo Ha rare eBponencKoro MaTepnxa, Tax >xe xax  
h . Hacjieane iopcKoro nepnoAa —  uHxaAOBbie (caroBHHxH).

K KOHuy TpeTHHHoro nepnoAa noxoAOAaHHe 36m ah  ycHAHAOcb, h b neT- 
aepTHHHHH nepnoA nacTynujia AeAHHxoBaH snoxa (pnc. 14). Macca alao b  
CKonHjiacb b6 jih3h nojiapHbix CTpaH. /iBHrancb Ha ior, o hh  norpeiiAH rioA 
co6 o h . Bcto CeBepnyK) EBpony h CeBepuyio AMepHxy. Ha npocTpaHCTBe Ha- 
inero Coio3a o a h h  a c a h h x o b h h  h3h k  a o x o a h a  ao  KneBa, Apyrofi aq  Bopo- 
He*a. JTeAHHKH noxpbiAH h 6ojiee K»KHbie ropHbie GTpaHbi, xax t o : Ajibnbi 
IIlBOHAapHH, Kapnara, KaBxa3, AjiTaâ h AP-

npHHHHa Taxoro nOXOAOAaHHH KJIHMaTa, npH KOTOpOM B CefiepHblX
CTpaHax o6pa30BajiHCb 
MoipHbi-e jieAHHbie no- 
KpOBbl, AO CHX nop AO- 
CTOBepHO He BbiHCHena. 
Bbl'CKaSHBajIH'Cb, BeCbMà 
pa3jiHHHbie npeAnoAO>Ke. 
HHJî. O a HO H3 HHX CO­
CTO HT B TOM, HTO 36MJIH
Ha oBoeM n y™  nepea 
MHpoBoe npocTpa hctbo 
BMecTe c eojiHneM npo- 
xoAHT nepe3 CKonjieHHH ' 
KOCMHTOCKOH HblAH, KO- 
Topaa, HaxoAHCb Mex<Ay 
BeMAen h ooahucm, oc- 
AaÔAaeT BjmaiiHe no- 
cjieAHero. B Tanne ne- 
pnoAbi 3eMji» nojiynaeT

Phc. 13. A  — ABeroK KopHMHoro JiaBpa, 
Kycue HHTap«; E — tot >ice ubctok

3aKJHOTCHHbIH 11 
(yBeJiHien).

MeHbnie cojiHeaiioro Ten-
Jia, h TeMnepaTypa aa  ee no BepxHOCTH naAaeT. K o ta  a >xe OHa nonaAaeT 
cHOBa b npo3panHbie ynacTXH MnpoBoro npocTpancTBa, BAHHHHe com m a yen^ 
.iiHBaeTCH, n xa h 'Mht  CHOBa1 CTanoBHicH TenAee, a pacTHTejibHocTb nbinmee, 
h Aeca CHona npoA-'inraiOTcn Ha ceBep.

3 th BpeMeHHbie xoth h npoAOAJXHienbiihie oxAa>KAeHna He o x B a T b i-  
Bajin Bcero 3CMHoro mapa. M e ixA y  oxBaTopoM n copoxoBbiM rpaAycoM ce- 
BepHon h kdjkhoh mnpoTbi ocTaBajiocb eü^e AOCTaTOHHO TenAa a a h  noAAep- 
JK3HHH KOKHOH paCTHTCAbHOCTH, H C HaCTynjieHH€M ÔOAee TenAOTO BpeMéHH 
CHOBa HanHHaAocb saceAeHne ceBepHux npocTpaHCTB, nocTeneHHO ocboôo- 
JKAaBUIHXCH H3-nOAO AbAa.

HacTynAeHne acakhkob, cBH3aHHoe c noxoAOAaiiHCM, HeexoAbKo pa? 
ocTaHaBAHBaAocb. JleAHHXOBbie nepnoAH cMCHHAncb 6oAee TenAUMH Me>x- 
AeAHiixoBbiMH, 3aTeM CHOBa 6 paAH nepeBec nepBbie. KoHenno, npn stom  
MCHHAHCb Bee yCAOBHH AÎH3HH paCTeHHH, MHOTHe H3 HHX He B LI A CpÿK HB 3 A H 
nepeMeH KAHMaTa h BbiMHpaAH, Apyrne, 6oAee BbiHOCAHBbie, coxpaHHAHCb 
B ropHbIX AOAHHax, XOTOpbie He èblAH nOXpbITbl AbAOM H o6pa30BblB3AH 
xax 6 bi y 6 e>KHnxa,

noAo^Hbie y 6e>KHma HecxoAbXO io>KHee AeAHHxoBbix noxpoBOB HMe- 
AHcb bo Bcex nacTHX cBera h no3BOAHAH m ho thm  npeACTaBHTeAHM MHOne- 
HOBOH (JlAOpbl COXpaHHTbCH A3 >Xe B MOMCHT HaHÔOAbUJerO pa3BHTHH AeAHH- 
x o b . H Tenepb MHorne pacTeHHH Mbi CHHTaeM p c a k h t h m h  (ocTaTxaMH) 
TpeTHHHOH ^AOpbl. ' '

Mbi MOJXeM CyAHTb 0*5 yCAOBHHX JXH3HH B AeAHHXOBOe BpeMH euj,e H
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TIO tomv mto b HeKOTODbix MecTHocTHX ceBepa h ceflaac eme coxpaHHjracb 
ycjioBHH ' JieflHHKOBoro BpeweHH. B TpeHJiaHflHH r pom aanbin J ^ HHK n0̂ P“ ; 
BaeT Bero BityxpeHHioK) 'iacTb CTpaHbi, r Äe ne bo 3 mo >k h h  
HocTb ^ejioBeKa, cocpeAOToieHHbie JiHiiib y MopcKoro 6epera. Cio 
k n o c ie ”  H BCTynaeuiL »a nosepxHocn, cn»iIH oro  m m «oro noapoBa,

n o fl KOTopbiM Hcqe3aHDT ropb i H ÄOJTHHbi h JiKiub Koe-rAe Topqax H30 m m a

B6  ̂ B roDax HopBerna ecTb Mecía c wupoKO pacKHHyibiM jicähHhm noxpo- 
BOM- cnjioiuHbie Kynojia jilas ecrb h Ha ocipoBax apximejiara Opaima- 
HocH$a. A Ha ceBepe CnSupH, tac HeT bwcokhx rop, yAOÖHbix ajih H3 MeP‘
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38HHH H3 ^HHX JieaHHblX M3CC, Mbl H3XO^HM B nOHBe MOIIIHbie Jie^HHbie CJTOH 
h TOJiCTbifl cjioh BeHHoñ MepsjioTbi. Bce >Ke, ecjiH H€T jibfla Ha noBepxHOCTH 
H BepXHHe CJIOH nOHBbl OTTaHBaiOT, TO pa3B‘HBaeTCH TVH^pOBaH paCTHTejIb- 
HOCT

exornen o6napy>KHJiH, mo h no Kpaio BejiHKoro neaHHKa jieaHHKO- 
Boro BpeMeHH pocjiH KapjiHKOBbie HBbi, KapjiHKOBan 6epe3Ka, ocokh, aeKo- 
Topbie [TpaBHHHctbie pacTeHHH]: jiiothk, Max, KaMHejioMKH, po30BbiS mbithhk, 
Kpynxa, KyponaTonbH Tpapa h mxh . Bce s t o — pacTeHHH MejiKHe, npascaíbie 
k noHBé, KOTopbie 3hmoh cnacaioTCH no# tohctum cjiocm cHera. Rem gjiHJKe 
K JieflHHKy, T€M pe>Ke paCTHTejIbliblH nOKpOB, TeM pacTeHHH MejIbHe H CKyA- 
Mee, neM aajibiue ot Hero, TeM ohh pa3Hoo6pa3nee h KpynHee.

rpoMa^Hbie^ cKonjieHHH jibaa aeíícTBOBajiH, Konenno, h Ha KjiHMaT co- 
ceflHHx oSjiacTeñ. BeceiiHee TaHHHe jibáoB h cneroB norjio ipajio  Taxoe kojih- 
necTBO Tenjia, hto h jioto b sthx ogjiacTHX CTajio xonoanee h BeceHHHX 3a- 
Mopo3KOB 6 ojibuie. Rloa BjiHHHHeM xo jioaa  Maaajiocb oópasoeaHHe hobbix 
paCTHTejIbHblX ijiOpM, np;iCnOÍ.X)<1,.'TC‘nnHX K TOMV, HToéhl nepeHOCHTb 3HMy, 
k CHeroBOMy noiepoBy, k cyxoMy h ffpoxjía¿HOMy jieTy. Hanajiocb oSpaso- 
BaHne TpaBHHbix KOBpoB, cBoñc.TBeHHbix ceBepHbiM cTpaHaM, h (JjopMHposa- 
HHe COCTaBJIHIOIHHX HX TpaBHHHCTbIX p3CT€HHñ, HanpHMCp, 3JI3KOB, HTpaiO- 
ip h x  TaKyio BaíKHyio pojib b Haine BpeMH.

Ot Kaxcaoro reojiorHH&cKoro nepHopa m h  HMeeM Kanoe-JinSo Hacjie- 
ane. CoxpaHHJiHCb 6e3 ocoSo KpynHbix H3MeneHHñ ipopMbi 6aKTepHfi, x<ry- 
IHKOBbíX H aMe6oo6pa3HbIX OpraHH3MOB C Ap6BH€ñlHHX .HOKeMSp'HñCKHX 
BpeMeH, boji,opocjih KeMÓpHH h cHjiypa; nanopoTHHKH, xboiph h njiayHbi 
c KaMeHHoyrojibHoro, HeKOTOpbie XBOHHbie apayKapiiH hbjihiotch Hacjiea-
HHKaMH AepeBbeB nepMCKoro nepnoaa, MHorne uBexKOBbie pacTeHHH__
Hacjie/iHHKaMH MejioBoro. rpoMaaHbie aepeBbn c nbiuiHbiMH KpoHaMH, pan, 
nanpHMep, KauiTaHbi, njiaTaHbi, Syx, opex KaBKa3a h aepesbH Sojiee íOJKHbix 
CTpaH, —  HacJieAHHKH AepeBbeB sopeHa. HaKOHep, b HacjiepcTBo ot JiepHH- 
koboto nepHopa, Korpa pacTHTejibHOCTb óbuia cnjibHo yrHeTeHa h Bbmy- 
JKpena npHTaTbCH nop cHeroM, HaM pocTapncb TpaBbi Harnux jiyroB, Bbipa- 
fíOTaBUIHe B Ce6 e HOBOe CBO0 CTBO, HMeHHO -— M0p030CT0fiK0CTb.

Ranee pacTHTejibHbiñ MHp pa3BHBajica b fíparonpHHTHbix ycjioBHHx Ten- 
Jioro h yMepeHHo-Tenjioro KJiHMaTOB, He 3Han Mopo30B. CujibHoe noxojio- 
paHHe JieflHHKOBoro BpeMeHH v6h„to rpoMapnoe kojihhcctbo pacTHTejibHbix 
THnOB, HJIH BbITeCKHJIO HX B IO>KHbie CTpaHbl, HO BMeCTe C T€M CTTOCOSCTBO- 
Bano BbipaSoTKe hobbix xojiopoctohkhx TnnoB. ^lacTbio sto 6bijia xboh- 
Hbie — HaUIH COCHbl, ejIH H MOHOKeBejIbHHKH, KOTOpbie OT CBOHX nblIUHblX 
npepKOB yHacjiepoBajiH hx xapaKTepHbie «lepra, h b to « e  BpeMH npn- 
odpejiH pnp npH3HaK0B, cnacaioipHx hx 3hmoh.

SaTCM noHmiJiiicb TpjBbi. Bo Bcex naynHbix Tpypax, pncyiomHx Ha 
OCHOB3HHH 1¡ 3 I í1.0  f IIO JI0  F I!11C C K H X fl3HHbIX paCTHT6 JIbHOCTb TpeTHHHOTO ne- 
pHopa, m m  BCTpenaeMCH c (|)aKTOM rpoMapHoro P33bhthh pepeBbeB h Ky- 
CTapnHKOB h oneHb c jia 6 o ro  P33Bhthh TpaB. K  nocjiepHHM othochtch jinu ib  

. KyBIXIHHKH H HeKOTOpbie PpyTHe 6 ojIOTHO-BOAHHbie pacTeHHH, KaK HanpHMep 
^goros^H KaMbiuiH; TpaB >Ke JiecHbix, jiy roB b ix  h cTeniiHx m h  cpe«n hhx 
He HaxopHM BOBce, XOTH 3HaeM h TaKHe TpaBbi, SoraTbie KpeMHe3eMOM, 
JIHCTbH KOTOpblX MOTJIH Obi XOpOUIO COXpaHHTbCH B HCKOnaeMOM COCTOHHHH

ripG/ÍHH 3JI3KOB ppeBOBHpHbie 6aM6yKH —  nOHTH BCe He BbIHOCHT MO- 
P030B. TOJIbKO OAHH pop CpePH 6aM6vKOB, HMeHHO, HH3KOpOCJIbIH pop
S a s a, pacTymHH Ha CaxajiHHe no ckjioh3m h rpjeÓHHM rop, BbiHocHT 3a- 
Mep33HHe Ha pojiroe BpeMH. Hauin >Ke 3Jiai(H BbiiiocHT h npopoji>KHTejibHbie 
3acyxH h npopojDKHTejibHoe npoMep33HHe.

.  CjiepoBaTejibHO, ot Kaníporo nepejKHToro 3eM.aeñ nepiiopa opean Ha-
UieH paCTHTejIbHOCTH HMeiOTCH HaJIHHO K3KHe-TO npeacTaBHTejIH. K a n ía o c ’
pacTeime iieceT b cBoeM cTpoeHHH om enaTox nepejKHToro h ncnbiTaHHoro 
ero npeaKaMH c apGBHeHiiiHx BpeMeH, h KajKaoe H3 hhx b to x<e BpeMH 
HSMeHeHO to h  cpeaoñ, KOTopan ero oKpyx<aeT b Hame BpeMH.•
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^eJIOBeK B03HHK, üpHMepHO, npH HaCT}/nJieHHH JieflHHKOBOrO BpeMeHH. 
C H3MeneHHeM ycjiOBHH cpeflbi b BedJiaronpHHTHyio CTopony y HaiuHX 
0$e3b5IHOnOflo6HbIX npeAKOB B03HHKA3 HeOÓXOXHMOCTb B TiepBOM OCHOBHOM 
ycjioBHH qeJioBeqeoKoro- cymecxBOBaHHH — t p y a  e, TaK KaK HBHJiacb no- 
TpeSHOCTb b jKHJiHiue, OAOKAe h ynpaBjieHHH orneM, qxo panee b TeruiOM 
h bji3)khom KJiHMaie, cpeAH doraToro pacTHxejibHoro h JKHBOTHoro MHpa 
He HBJIHJIOCb HacymHOH HeodxOAHMOCTbK). FlepBoSbtTHbie JHOflH H3IIHIH BO- 
Kpyr ceda doraTbii Bbidop pa3HOo6pa3Hbix c-befloÓHbix pacxeHHH. OAHaKO 
Hcnojib30BaHHe AHKOpacTymHx pacxeHHH &aex nocxoHHHbie nepedon; apeB- 
HeiimHe iuieMeHa jiroAeii, nHxaBuiHeca ruioAaMH, ceivieHaMH, kophhmh, He 
MorjiH oSecne'iHXb cBoe dJiaronoAyqHe cAyqaHHbiM cdopoM ceMHH hjih njio- 
Aob. Cjiobom, nepeA HaMH cxohx Bonpoc o i i p o h c x o i k a c h h h  x y j i b -  
x y p H b i x  p a c t  e h h ií, — nocJieAHHH cxpaHHua ncroptiH pacxHxejibHoro 
Mapa. “ ‘

H anajio  npaBHJibHofi tohkh  apeHHH na axox Bonpoc iiojkdkhji H . f l a p -  
b h h . O h npoaHajiH3HpoBa.x to  pacTHTejibHoe nacAeACTBO, xoxopHM pacno- 
jraraex hcjiobck b Hauie BpeMH, h ycxaHOBHji onpeAeneHHbie B3aHMooxHO- 
UieHHH Me>KAy AHKOH H KyjIbXypHOñ paCTHXejlbHOCTblO.

B xo BpeMH Kan nporpecc pacxeHHH h jkhbothw x b npexíHHe reoAorn- 
necKHe anoxH H. J l a p b h h o¿x>hchha npoueccoM ecxecxBeHHoro OTdopa, 
HeAOBeK 03KaM€H0Ba.x, no ero cJioBaM, csoe BMemaxeAbcxBO b npHpoAy 
OXfíopOM HOKyCCXBeHHbIM. Pa3JIHHHe Me>KAy 3XHMH AByMH BHA3MH OXfíopa 
cocxohx b x o m , hxo s c. t  s e x  B e h h h  5 o t 6 o p  BbipadaTbiBaeT H 3a- 
KpenAHex 3a >khbhm  cymecxBOM TaKHe ocoóeHuocxH, Koxopbie odecneqHBaiOT 
ero xcH3Hb b onpeAejieHHbix ycjiOBHHX BHeuiHeH cpeAbi (npHcnocodjieHHe 
k cpeAe), H C K y c c x B e n H b i ñ  * e  o t  d o p 3aKpenjiHex 3a pacxeHHHMH 
H JKHBOXHUMH npH3H3KH, ITC)Jie3Hbie TOMy, KXO 3TOT OXÓOp npOH3BOAHT, T. e. 
qejioBeKy.

Bo3bMeM ajih  npHMepa nmennuy, po>Kb, Kynypy3y h cpaBHHM hx  3epHa 
C 3epH3MH APyrHX 3JI3KOB, HanpHMep, THMOljjeeBKH HJIH MHTJIHK3. M B TGX 
h b ApyrHx'»pHAOM c 3a'poAbimeM mojioaoto  pacxeHHH Jie>KHx 3anacHan nn- 
xaxejibHan xxaHb —  a H A o c n e p M ,  KJiexKH Koxoporo 6 hxkom  Hafínxbi 
KpaxMaAOM, a b nepHtpepHqecKoñ qacTii h dejiKOBbiMH aepHaMH. H  y p 
AHKa h y THMoepeeBKH SHAOcnepM HedoAbiuoñ h 3anacbi ero neBejiHKH 
Hcnojib3yexcH ueAHKOM npn íipopacxaHHH ceMHH, Torna KaK ajih dj*
JiynHH m o a o a h x  npopocxKQB. nmeHHUbi HMeiomerocH b hx  shaoco  
naca m ho to , h onbix noKaaan, «no mojkho  Bbipacxnxb nmeHHU’
6oAbmyK> nacxb 9 HAoenepMa.>

E cAH CpaBHHXb CeMHHlKy nOACOAHeHHHKa C CeMHHKOH pOM 
HepeAW, to CTpoeHHe hx OAHHaKOBO, TOJibKO b ceMeHax noAcojiHeb 
KonjieHo 6ojibüioe KOJíHnecxBO PKHpHoro pacTHTejibHoro Macjia, Ko.op.. 
OH©Hb MajIO B CeMHHKaX pOMaUIKH HJIH HCpeAbl. 3anaCH B TaKOM KOJIHHe- 
CTBe He Hy>KHbI CaMHM paCTeHHHM, 3aTO Hy>KHbI HeJIOBeKy, KOTOpblH c no- 
Mombio HCKyccTBeHHoro OTÓopa BbiBeji TaKHe copTa niueHHUbi h noAcojweH- 
HHKa, Koxopbie o6jiaAaroT ocodo KpynHbiMH 3anacaMH nHTaxejibUbix BemecTB 
B ceMeHax.

O to OdCTOHTejIbCTBO TaKJKC dbIJIO OTMCHCHO / í  3 p B H II O M: TaM, 
rAe qeAOBeK BMeuiHBaeTCH b npnpoAy pacxeHHH, TaM ycHJieHHO pasBHBaioTCH 
HMeHHO Te qacTH, KOTopbie Hy>KHbi HeAOBexy, dyAb ro  nHxaTejibHbie Beme- 
CTBa, boaokho , npodKa, KpacHBbie UBeTbi, hjih 1ito  Apyroe. BepoHTHO, hto 
y * e  b dojiee no3AHHH KaMemibiH neK, t . e. b HeojiHTHHecKyio anoxy, qejio- 
bck, dbiTb m o h ic t  etpe óeccjioBecHbiH, Hayqnjicn yare KyjibTHBHpoBaTb pacTe- 
hhh h nyTeM oxdopa H3MeiiHTb hx  npnpoAy- IlpaBA a, ajih stoto  noTpedoBa- 
jiocb MHoro BpeMeHH. ^ejioBex npoBOAHJi 6ecco3HaxejibHbiH OTÓop, t . e. oh 
He npocTO ccha AHKopacTymHe pacTennn, a pa3bicKHBaji cpeAH hhx TaKHe 
oco6 h , KOTopbie OTJinqajiHCb dbi ocodo KpyinibiM pa3BHTHeM Hy>KHbix qeAO- 
Be«y opraHOB: nAOAOB, KAydHeíí, jiyKOBim h np. 3aTeM oh yHHHTO>KaA hjih 
oc.TaBJJHA dea BHHMaHHH Bce pacxeHHH, ero  He yAOBAexBopHBuiHe, h cenji
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TOAbXO paCTCHHH C KpynHbIMH CeMCHaMH. HAH ApyrHMH HyjKHHMH AAH X03HH- 
CTBa opraHaMH. B pe3yjibTaTe toto, hto 9to noBTopajiocb mhoto Tbicnne- 
jierañ, 3TOT npouecc b xoHiie kohuob nepepaôoîaji Hacjie^CTBeHHbie cboh- 
CTB3 paCTeHHH H AaA TO OCHOBHhie COpTa XyAbTypHbIX paCTeHHH, KOTOpbie 
AO nocAeAHero BpeMeHH cenjincb noBoioAy.

BMemaTejibCTBO neAOBexa b npnpoAy, BbipaxcaEiiieecH AOAroe BpeMS
6è6C03HaT€JlbHbIM OTÔOpOM, 3a.MeHHJIOCb [3aTeM] C03HaTBJIbHblM OTÖOpOM HJIH
cejioKixHen. '

Oahhko äjih oröopa Hy>Ken coorseTCTByiomiiH MaTepnaji, HyjxHo, htoöu 
cpeAH noceBOB nonaAaAHCb paCTeHHH, oTAHnaiom'HéCH ot ociiobhhx e b h - 
roaHyiO AAH X03HHH3 CTOpOHy. CBOHM HbllHHblM p33BHTHeM, HJIH OCO60 Bbl- 
HocjiHBbie. TaKHe pacTemin nonaAaioTCH Ha hoahx xax pe3yjibTaT h3mch- 
HHBOGTH H CXpeiHHBaHHH.

y>xe mho me H3 Harnnx xyAbTypnux 3Aaxos h oropoAHbix pacTeHHÖ, 
a TaiKJxe njioaoBbix AepeBbeB, HaeroAbxo cHJibHO oTjinqaioTCH ot cbohx 
Ahxhx copoflHqeH, hto tohho yxasaTb, ot xaxoro HMeHHO AHKOpacTymero 
pacxeHHH npoHcxoflHT KyjibTypHoe, mohcho jihuib b peAxnx cjiynanx. OneHb 
nació Mbi HaTajiKHBaeMCH na to , hto b xyjibTypy bohijio He oaho xaxoe- 
jih6o dporo onpe^ejieHHoe pacTeuHe, a pejian rpynna 6ah3Khx bh/ iob. Cxpe-
IHHBaHHe 9THX BHÄOB MeXiAy Ćo6 oS [ÖblJIO OAHHM HS MOMeHTOB], C03AaBaB- 
UIHX TO pa3H006pa3He, HS KOTOpOTO ÖblJIO HTO OTÖHpaTb.

XopoiHHH npHMep npeACTaBJiaeT co6oh oßbixHOBeHHan xanycxa. Æ nxafl 
xanycrra pacrcT Koe-r;ie no öeperaM Cpe/iHseMHoro Mopn, npnneM Ha pa3- 
jiHHHbix no6epe>KbHx stoto mobh iimciotch pa3AHHHbie, 6AH3xne M exyiy co- 
6oñ, BHAbi xanycTbi. Kyxbxypa xanycTbi, BepoHTiio, bo3hhxa3 Ha ocTpoBe 
KpHTe Gojiee mom 3a Tbicnny jict ao Harneft 3pbi, xo rA a  h BbipaßotaAacb 
xonaiiHan xanycrra, b npnpOAe HHrAe ne BCTpenaeMaa. yxaaaHHH Ha Ha- 
xoaxh  ee Ha cxajiHCTbix 6 eperax ocTpoBa reAbroAaHA h npoAHBa JlaManm 
o xa 3aAHCb HeBepHbiMH B tom  cMbicae, hto b yxa3aHHbix MecTOnaxo/KAennax 
xanycTa OAHHaaa H3 xyAbTypu, a He AHxaa, —  sto He fipeAox, a noTOMOx 
xyAbTypHOH xanycTbi. üpeA-xa ne HauiAH, noTOMy hto e ro  HeT h ne 6bixo. 
'anycTy cosaaah aioah  h nyxeM HcxyecTBeHHoro OTÖopa [h BocnHTaHHa] 

1HAOB MeXÍAy pa3AHHHbIMH BHA&MH pOA3 B r a s s i c a  BblpaÓOTaAH HO- 
'acTeHne, hm Hy>xHoe *.

npeAbiAymero acho, hto paCTeHHH, oAeBaiouine aejieHhiM noxpoBOM 
mo, — npoAyxT AAHTeAbHoro HCTOpHneoxoro npoirecea.

HHH B COAHCHHOM KAHMaTe 3eMJIH, H3MeHeHHe C3MOH ee HOBepx- 
mna oHepTâHHa MaxepHXoB v. MOpeñ, npoueccbi ropoo6pa30Ba- 
Cbl BblBCTpHBaHHa 3eMHOH KOpbl, 06pa30BaHHe nOHB, ;— BC6 

.1 AJiHTeAbHOH cMene co3AaBaAO H3MeHHBuiyioca nocToaHHo cpeAy,
. oCihOM B3aHMOAeHCTBHH C KOTOpOH paCTeHHH] BbipaÓaTbIBaAH Oce HOBbie 

h HOBbie (JiopMbi, a eciecTBeHHbiH orôop, yii'HHTO>xaa Bee OTHiHBuiee, coxpa- 
HHA Bee >KH3Hec,noco6Hoe. .

rtocTeneHHO ąbipaóOTajracb Taxne rpynnw, xax ôaxTepHH, pa3AHHHbie 
THIIbl BOAOpOCAeS, rpHÖk, AHHiaHHHXH, MXH, nan0p0THHX006pa3Hbie, TOAO- 
ceMeiiHbie h noxpbiTOceMeHHbie —  iiBeTXOBbie pacTeHHa. HaxoHeu, cpeAH 
nocAeAHHX BbiAeAHAacb rpynna naKöoAee óahsxhx HaM ■xyAbTypHbix 
pacTeHHñ. i

i Co3 iiaTeJibHbiH oTÖop He hbjihctch Tenepb ^««CTBeHHbiM m«toaom a j ih  BbiBeaeHHH 
HOBbix nopoA KyjibTypHbix paCTeHHH. H. B. M «  h y p h h , T. f l .  JI w c e w «  o h hx nocjie- 
AOBaTeJiH pa3pa6oTaJ!H ochobm hoboh HayKH, yKaabiBaromeH nyTH i i  MeTOAbi aKXHBHoro 
B03AeñCTBHH HeJioseKa Ha npnpoAy k h b h x  opra«H3MOB. STa HayKa no jiym na Ha3B3HHe 
TBopaecKoro AapBHHH3Ma h Hanuia mapoKoe pacnpocTpaneHHe h npH3HaH«e b Hameft 
cTpaHe. Śa^aneH arpoÖHOJiora Tenepb HBJisiercH He TOJibKo noAXBaTUBaHH© «MHJiocTeft 
npHpoAbi», ho, - rjiaBHMM oÖpaaoM, nJiaHOMepnoe nojiyneHHe HanpaBJieHHux H3MeHeHHfl 
opraHH3MOB, co3AaHHe y HHX 3apaHee 3aAa.HHbix cbomctb.

TaKHM o6pa30M, coBpeMeHHbie MeTOAbi BbiBeAeraa hobhx nopOA pacreHHñ xapaK- 
TepH3yioTCH aKTHBHbiM BMeiuaTeJibCTBOM le jiosexa b npnpoAy paCTeHHH, 3kthbhoö ee 
nepecTpoüKoñ. Ped,
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B/reneHHe Tpenra ioro  nepno^a h pasHOOÔpaæe ycjiobhh * h3hh h pas 
H o o fe a S e  paciHTCJibHüx ^ o p u  jx o c m r m  cBoero nojinoro pasBHTHH Jlec- 
■Haa oacTHTeJibHOCTb, pa3Hooôpa3Hue nopoau «ep-eBbeB oabjih aeMJiïO.

R JIPHHHKOBOe BpeMH H6TB6pTHaHOrO nepHOfla H3MCH6HH6 KJIHM3Ta c 
BMHUX c î S  m p a E j I O  MOpOSOCTOÍÍKyiO' paCTHTeXbBOCTb, TpaBflHHCTHe

„  T3KÍK6 , M  B nOHHTHe «paCTCHBB» BXOMT HBCKOJlbKO CO- 
Bepm“  a o  “S b h h x  rpyna axa TanoB, K S W b rt as KOTOpb,x HMeea cbok, 
HCTopHK) h ocoôyio xapaKTepHCTHKy.

»
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T J I A B A  III

O C H O B H b lE  C B O H C T B A  > K H B O rO ; P A 3 £ E J IE H H E  > K H B b IX  
C y iU E C T B  H A  P A C T E H H f l H > K M B O T H b IE

B nepBoñ rjiaBe h onpeaejiHji pojib 3ejieHOro pacxeHHa KaK nocpeiiHHKa 
Me>KAy COJIHUGM HCTOHUHKOM SHeprHH, C O^HOH CTOpOHbl, H KHBOXHHM 
MHpoM — c flpyroH. Pacxe«He HsroxoBjiaex nnmeBbie BemecxBa h ronioqee 
co3AaeT opraHHqecKHe BemecxBa H3 HeopranHqeciKHx. B stom rviaBHaa pojib 
pacTenHH Ha aeM^e, b sxom hx ocnoBHaa >KH3HeHHaa cfjyHKUHa, Koxopyio ohh 
BbinojiHHiOT, ̂ Kax KHBbie cymecxBa. PacTeHHe JKHBex h BbinojiHaex pa« «py- 
THX CpyHKHHH, KOXOpbie XeCHO CBH33Hb¡ C nOHHTHeM JKH3HH.

riocTaBHM nepea coSoíí Bonpoc: b qeM >Ke 3aKjnoqaexca >KH3Hb? Ecjih 
HCXO^HTb H3 xopoíno H3BecTHoro HaM cxaHflapxa — Harnero co6cxBeHHoro 
«H», TO npHaeTCH npH3HaTb, HTO >KH3Hb paCXe.VHÍÍ pe3KO OTJIHqaeTCH OT 
Harnea. y  pacxeHHH no^Hoe oxcyxcxBHe HepBHoñ cncTeMbi, oómero kdobo- 
oopameHHH, MbmieqiHOÍi tk3hh cosAaex hjuhoshk), Sy^ro 6bi y hhx bch 
*H 3Hb cbohhxch k pocxy, oxKyna h caMoe HX HasBaHHe. CrpaHHo oQ-benn- 
HHTb noa CJIOBOM «>KH3Hb» CTOJIb HecXOAHbie HBJieHHH K3lK pacxeHHH H BblC- 
IUHe )KHBOTHbie. OóblHHO OHpeAejIHiOX «)KHBOe» K3K npOXHBOHOJIOJKHOCXb 
MepTBOMy, KaK COBOKynHOCXb CaMOCTOHTejIbHblX flBHHCeHHH H H3MeHeHHÍÍ 
CBH3aHHbix c no/iflep}Ka-HHeM >kh3hh. 3 hmoh MepxBoe aepeBo b jiecv wajio 
oxjiHqaexca ot >KHBoro, ho bochoS o/iho ocxaexca HeH3MeHHbiM, a aovroe 
o^eBaei ca jihcxboh h 3aH,Bexaex, qeM h npoaBjiaex cboio a<H3Hb.

Haao yc îoBHTbCH xoqnee, Kaxoe HayqHoe noHaxne xpoexca non TeD- 
mhhom «>KH3Hb», H3 KaKHx qacTHbix aBjieHHH caaraexca 3to oSwee — Bañe 
Heñmee na noaepxHOCTH somjih hbjmhhc. riocxapaeMca BbiacHHXbaxo HMeex- 
ca oSmero Mea^y bcbmh khbhm h  cymecxBaMH, KaxHe tojibko HMeioxca na 
sewjie, HaqHHaa c 6 a«xepHH h KOHaaa qe^osexoM. Bce KHBoxHbie Bce na- 
CXeHHH -  BbICUIHe H HH3HJH6 -  AOJDKHbl OSBeaHHaXbCa K3KHMH-XO OAHH3 - 
KOBbiMH qepxaMH, cocxaBJiaiomHMH cyib nonaxHa «>KH3Hb». Heo6xonHMo 
BbiaCHHXb, KaKOBbl OfclHe CBOHCXB3 JKH3HH, K3KOBbI ee 33K0 Hbl

Haflo, OAH3KO, oroBopHXbca, qTO Bce aBaeHHa npHpoau a Bce ee saxo- 
HOMepHOCTH pa3BHB3K)XCa JIHLUb B peay.XbXaxe B33 H MO/ie HC XBHH MHOXHX 
aBjieHHH. MeHaiOTca yc îOBHa — MeHaioxca h aEjieHHa. TaxHM oSpaaoM non 
cjioBaMH «3axoHbi npHpo^bi» Mbi noflpa3yMeBaeM onpeAejieHHyio 33bhch- 
Mocxb aBjieHHH ox OKpyaoKDmero Hac MHpa. y

Ecjih cpaBHHBaxb coBOKynHOcxb Bcero, qxo jKHBer co BceM HeatHBHM 
™ Rnn°pJlyi'HTCa o6uíhx ox.xHqHxejibHbix nPH3Ha,KoB. npe)Kfle ecero BCe 
foXOOb,XOTr ao S 3HaOT H6>KHB0rO HeKOT°PMMH CBOHCXB3 .MH,3 ÍoBOKyHHOCXb3?eM KaK 3 3KOH o 6 M e H a - l' tó o6 MeHHBaexca hK3K ooMeHHBaexca? ^KnBbie cymecxBa, HanpHMep, pacxenHa OKpy>xeHb! 
axMoccpepoH, rasaMH Boanyxa; ohh h^ h OKpyjxeHbi boaoh, hjih Haxoflacb Ha 
noqBe, conpnxacaKjxca c Heñ qacxHqno. «axo^acb Ha
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TaKHM o 6 pa3 0 M, kx  oKpyłKaioT h ra30Bbie cmcch h boahhc  pacTBOpw, 
fCJIOBOM, Bee TO, UTO B KOMBJieKOe OÖpasyeT cpeay, B KOTOPOH OHH /KHByX].

Mex<ay BOflHbiMH pacTBopaMH h raxaMH oKpywaromeH cpeabi h ä h b h m  
OpraHH3MOM npOHCXOÄHT nOCTOHHHblH OÖMGH BeiiieCTB. C OflHOH CTOpOHbl, 
H0.eT norjiom euHe, c Apyroñ —  OTAaua Hapyuty. TaKOBa oôm aa (popMa 
3Toro 3aKOHa.

Flepe/i H3 MH OÄHOBpeMGHHO ABa hbachhh: norjiomeHHe h BbiAeAeHim, 
HHaue roBopn, b >KHBoe cymecTBo HenpecTaHHO nocTynaiOT 3 AeMeHTbi bhcui- 
íieñ cpenbi, [HeoöxoÄHMbie aah  ero pa3BHTHH h pocxa], noABepratomnecH 
npeBpauiGHHaM h oôecneuHBaioiUHe SHeprnio >KH3HeHHbix npoueccoB, Tax 
KaK OHH BBOAHT BMGCTe C COÖOH B Opr3 HH3 M H 3anaC SHepTHH.

3 tot Ba>KiHeHiiiHH npouecé jkhshh, npouecc ycBoemiH uhiuh hocht 
H33BaHHe npouecca accHMHAHUHH. O h peaACH xoAbKO b cbh3h co cbogh 
npOTH BOnOAOHiHOCTbK) —  npOUGCCOM AHCCHMHAHUHH, npH KOTOpOM BeiUe- 
CTB3 COCTaBAHlOlAHe Tejió paCTeHHH HAH HiHBOTHOrO, paCnaAaiOTCH, OCBOOO- 
HiAan 3 aKAioqeHHyio b hhx SHeprHio h BuueAHH napy>Ky npoAyKTbi pacnaua.

K orAa Mbi roBODHM, uto pacxeHHe nmaeTca hto sto 3H3uht.
Co3AaBaa yrJiepoAHCTbie coeAHHGHHa, pacTeHue noAyuaeT h 3anac 

aKKyMyAnpoBahhoh coAHeHHOH 3HeprHH. BAaroAapa arowy oho npHo6pe- 
ra e ï cnocoöHO.Tb TpaTHTb SHeprHio Ha chhtc3 Apyrnx opraHHuecKHX 
semecTB cocTaBAHiomHx >KHByio KAexKy, noAyuan H3 hhiuh  sAeMeuxbi, Heoö- 
xoAHMbie AAH HX cosAaHHH. OjieAOBâxejibHO, b npouecce accHMHAHUHH pa- 
CTGHHe npeBpamaeT MepTBbie, He>KHBbie SASMeHTbi BHeuiHCH cpeau b opra  
™ ,e c K jm »¿erb *» B b U  pacTHiejibHbix oeTOK. O ho [HMiyiaer bo3mo* hoctb 
pací», yBemmaarbCa b oures.e, B Bece, yejiojKHHTbCH B crpyKType c w m x  
nacTen h Booóme pasBHBaTbCH b cbmom ujhpokom cMbicjie CAOßa. HanßoAee 
mMBHTMbHbiM c,y'iae:„ nocrpoe™» opraHH«CKOä Marepu» »3 BemecTB 
aeopraHHHecKHX ¿ e r e »  norioattHHe » ycBoeHHe paCTeaHHMH W * a  

Mbi yx<e cKa3 aAH, hto npouecc accHMHAHUHH peaAen TOAbKO b cb 
c riDoueccoM6 ahcchmhahuhh. HanöoAee XHUHUHbiH cAyuau ahcchmhahuhh, 
Korua BemecTBa opraHH3Ma okhcahiotch, kuk 6bi cropan npu fleucTBHH cbo- 
e^AHoro ^HCAopoAa B 03 A yx a ,-e cT b  Ab.xanue. O ho aoah<ho saxaHUHBaxb- 
csi pacnaAOM yrAeBOAOB HaueAO, Ha yrAexncAOTy h bo Ay, HenoAHoe okhc- 
AenSe ia eT  npoAyKTbi, worymue eme roperb. Opu «eAocxaxxe khcaoPo a 3 
AbixaHHe MOJKeT 6biTb 3 aMeHeHO 6po>xeHHeM, npH xoiopoM o6pa3yx)T~H 
\TJ1GKHCJ10T3 H dlHDT HJ1H HHbIG B61UGCTB3.

¡4raK KawAan uacTHua, BbinoAHawmaa onpeaeAeHHyio paöoTy b TeAe 
>KHBoro cvuxecTBa, BCAeacTBHe pacnaAa ocBo6 o»AaeTCH H3 Hero h B03Bpa- 
maercsj bo bhcuihioio  cpeay. Bee BpeMH b >khbom  opraHH3Me npoHcxoAHT 
OAHOBpeweHHbiH npouecc norAoiueHHa uacTHU, nocTpoeHHe hs h h x ^jkhboto 
oprdHHswa h pacnaA h oxAaua npoayKxoB pacnaaa

TaKHM oôpasoM, 3 cchmhahuhh —  ahcchmhahuhh ecTb HenpepbiBHo npo 
HCXOAHIUHH B opraHHSMe npouecc cawooÓHOBj.eHHH,
T3HHH npHBOAHT K BOCCTaHOBAGHHIO paSpyUieHHblX ^aCT“  H 
ua OTpaôoxaHHoro BemecTBa ceuuac >xe 3aMeHHercH hoboh. Bee >xe MOAe 
™ H, KOTOpue B CBOefi COBOKynHOCTH COCTaBJIHlOT »HBO» opra»»3M, 
o6hOBAHK)TCH, aaMemaiOTCH HOBbIMH UaCTHMH aCCHMHAUpOBaHHOH UHIUH, 
H >KH3Hb HeMbICAHMa 6e3 nOCTOHHHOrO ABHJKeHHH, nOCTOHHHOTO HSMeHeHHH, 
aocTOHHHoro B3aHMoaeHCTBHH opxaHH3Ma h OKpyacaiomeH ero cpeabi . 1

1 B HacTonmee BpeMH npouecca« oßMena npauaerca eme öo,nwuee 3Ha=  
Oßwen BemecTB, Ka.< oTJiHMHTeabHWH npnanaK « hbofo, BBaaexcR npoueccoM, H3 Koxoporo 
BbiTenaeT TaKoe cbohctbo jK H B o ro  oprammMa Kan HacAOiŁCTBóHHOCTb.

Oto TaKoe cboííctbo HacjieÆCTBeHHOCTH? „oonon.
AKaa T ü. J l b i ceHKo AaeT EMy wieAyiomee onpeaeJieBHe: «Cbohctbo HacaeA

CTBeHHOCTH -  3T0 CHOCOÓHOCTb OpraHHBMa 6p3Tb H3 BHeiUHeH CpeĄbl TOAbKO TO w ,  
cooTBeTCTByeT npH poae Aannoro opraHHSMa, h ue 6paTb topo, mto en ne cooTBejCTByeT». 
Pâ TeHHH ycHHTe3HPyioT CAOJKHbie opraHHHecKHe BemecTBa h3 BemecTB HeopraHHHecKHX- 
Oita «ayT Ha nocTpoeHHe pacxHTejibHoro oprann3Ma ero aíhbofo Tejía. Ho pa3Hue p c
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BepHeMCH eme paa k  pOAn coAHemoro Ayna, m k  weroHHHica sHeprnu. 
riorjiom aH  coAHeuHbie AyuH, pacn-emie 3a cueT h x  SHeprun npoH3BOAHT 
BecbMa cjioxíHyro paóoTy. B pe3yjibTa-re CAoxiHbix peaKuuñ Hapyjxy Buae- 
.ngeTCH CB0 6 0 AHHH khcjiopoæ , a yrjiepofl, Berynan b pa3Hoo6pa3Hbie peax- 
UHH c ^pyrHMH BemecTBaMH, nocTynuBiiiHMH b pacTeHHe H3 BHeuiHeu cpeAbi, 
oñpa3yer cao x< Hue xHMHuecKHe (opraHHuecKHe) coeAHHeHHH —  yrACBOAbi, 
>KHpbi h SejiKH. 3 th opraHiinecKHe BemecTBa HcnoAb3yioTCH aah nocTpoe- 
HHH KACTOK H 3apH>KeiIbI UOTeHUHaAbHOH 3HeprHefi, pacnpeAeASHHOH no TKa- 
HHM xcHBoro opraHH3Ma.

ÆpyroH, KaK 6bi npoTHBonoAoxHbiH npopecc, — sto  norAoiueHHe H3 
aTMoeifiepbi KHCjiopoAa, npn noMoum KOToporo o khcahiotch  coeAHHeHHH, 
3aKAJoqaiomHe b ce6e yrAepoA: nocAeAHHH, coeAHHuncb c KHCAopOAOM, npe- 
BpaipaeTCfl b HHepraoe coeAHHeHHe—  yrACKHCAOTy, a BbiAeAHtomaucH npa 
3tom sHeprHH HcnoJib3yeTCH a a h  npoueccoB >KH3HeaegTejibHocTH.

yrjiepoA H uñ  o6mch pacTCHañ lecHO cssmaH c norjioipeHHeM h OTAaueñ 
SHeprHH.

Z ipyrue HiHBbie cymecTBa, He 3ejieHbie, He Morym ne norjiom aTb coa- 
Henubie jiyqn caMH, norAomaiOT yrjiepOA b BHAe ero coeAHHeHHH —  yrjie -  
BOAOB, XÍHpOB H ÓeAKOB, BbipaÓOTaHHblX SeACHblMH paCTCHHHMH H COAepUO- 
m«x b ce6 e 3anac noTenuHaAbHOH sHeprun. O hh  OAHOBpeMeHHo c sth m  
norjiom aroT KHCAopoA M3 oupyxiatoiuero Hac B03Ayxa. KucAopoA okhcahct 
yrjieBOAbi, >KHpbi h 6€a k h , Koropbie'npH sto m  KaK 6 bi cropaioT; yrjiepoA  
h x  CHOBa CBH3biBaeTCH b yrJiCKHCJiOTe, a sHeprHH nepexOAHT b paöoTy >k h - 
Bbix cyipecTB.

Mbi HMeoM 3Aecb nepBbiH BaHCHeñuiHñ u h k a  hbachhh  oÔMeHa, hm chho  —  
K p y r o B o p o T  y r A e p o A a .  A to m  yrAepoAa, coAepu<aBiuHHCH b yrjie- 
KHCJiOTe, nocjieAOBaTejibHO BCTynaeT b pasAHHHbie coeAHHeHHH, KaxAoe co 
CBOHMH OCHOBHbIMH CBOHCTB3MH, OH nepeXOAHT H3 aTMOCfpepbl B 3eACHOe 
pacTeHHe,'H3 aeAeHoro pacTeHHH b opraHH3M jkhbothm x  h orryAa, b (¿opMe 
TOH >Ke yrAeKHCAOTbi, CHOBa b aTMoc^ep^. Kpyr 3aMbiKaeTCH. 3 to t  «pyr 
MO>KHO, KOHCHHO, A€TaJIH3HpOBaTb. Mo>KHO npOCACAHTb nyTb, KOTOpblHnpO- 
xoAHT aTOMbi yrAepoAa h cBH3aHHan c h h m  aueprHH bo Bcex A6T3 a h x , 
h B HaiueM Kypce mbi eme 6yAeM h m c tl  AeAo c s t h m  npoueccoM, noTOMy 
HTO OH Jie*HT B OCHOBe BCeX HBAeHHH >KH3HH. ECAH yrAGpOA HTpaeT B3>K- 
nyio pOAb, KaK sa c m c h t , cnocoöHbiä AaßaTb Maccy coeAHHeHHH, to  Bee nee 
oh He OAHH yqacTByeT b npouecce oÓMena. SjieMeHTbi b o a h  —  BOAopoA H 
KHCJiopoA —  TaKHie öqeHb Ba>KHbi. OTKyAa SepercH bo ah  b npouecce accH- 
MHAHUHH h KaK HAeT ee OTAaua b npouecce a h c c h m h a h u h h , jierKO noHHTb, 
TaK KaK MH Bee BpeMH HMeeM %ejio c b o a h h m h  pacTBopaMU.

HaKoueu, b oôMeH b x o a h t  eme h neTBepTbiö aueMeHT — a3 0T, Hrpaio- 
mHH B sto m  npouecce BauíHeniuyio poub, nocKOAbKy o h  hbahctch BaucHOił
COCT3BHOH UaCTbK) ÔeAKa, —  OC'HOBbl BCHKOH HiHBOH KACTKH.

KpyroBopoT 330T3 CAo>KHee, ucm KpyroBopoT yrAepoAa.

ÔepyT H3 BHeuiHeii cpcAti He OAHHaKOBwe BemecTBa, a to.tlko Te, kotoptie TpeGyioTCH ju in  
ocymecTBJieHHs cbohctbchhoto hm rana otíMeHa BemecTB. E cjih m h  H3MeHHM ran oßMeHa 
semecTB pacTenna, 3aera®HB ero aecHMHjmpooaTb BemecTBa eMy ne OBOñcTBeH«bie, — mu 
H3MeHHM h  HacjiencTBeHHOCTb 3TOTO pacTeiHHH. Tax, HanpnMep, cpanjHBaa BeTOHKy npn- 
Boa c noABo-eM, m h  3acTSBAHeM 3Ty BeTKy nHTaTbca ny>KOH, HecBoñcTBeHHoft en nnmeii. 
ByAyHH BbiHyjKAeHHo accHMHAHpoflaHa, 3Ta nnma BKmonaeTCn b cocTaB Tena npnBoa H 
CTa'HOBHTCH HeoÖXOAHMOH JUlfl CTO ASAbHOHUiero pa3BHTHH. B pe3yJIbT3Te HaGJieACTBeHHblG 
CBoftcTBa npHBOH H3MeHHioTcn, u njiOAbi, Bupocnme Ha hom, 6 y j jy r  rnßpnAHUMH, t. e. 
oÖAaAaiomHMH CBoftcraaMH h Toro pacTeHna, Ha KOTopoe Gbijia npHBHTa BeTKa npnBoa. 
ITotomctbo, nojiyneHHoe ot t3khx rnôpHAOB, Syner y x e  npeAbaajiaTb k BHemHHM ycjio- 
BHHM HHbie TpeßoBaiHiHa, HeM to pacTeHHe, c KOToporo 6u jia  b3ht3 BeTKa, nocjiynoiBmaa 
npHBoeM. 3 to noroMCTBo 6 y a e T  oÓJiaAaTb hhum  TnnoM oÔMena, hhoh hacJieACTBeHHOCTbio, 
HHHMH npH3H3KaMH H CBOHCTBaMH.

Ta«HM o6pa30M, HacjieACTBeHHbie CBoñcTBa opraHH3Ma ofiycJioBJiHBaiOTca xapaKTep- 
HUM ju m  Hero ranoM accHMHaauHH, ranoM oÖMeHa BemecTB. JKhboS opraHH3M naxoAHTca 
B nckCToHHHOM h TecHOM eflHHCTBQ c ycnoBHHMH ero cymecTBOfiaHHH, o bahhctbo co 
epeAoS. Ped.
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A3ót B rasooôpaâHôM m ctosskh  —  a^ Ï Ï y B o^raHMMy asoTÄ Ä Ä Ä  s  S ä i
TH-Tbix vfloópeHHH b BHAß HaB03a, MH P ñ ero H3 iioabu  b bhap- boa-s é r ^ s s t f -  -  ■ " I
H ÔOCCbopHOH KHCJTOT. OPTOVIT B TOM, ATO CBH3aH'HHH a30T, y *

' OcKOBHOH KpyrOBOpOT ia30T¿  C¿ CtThux nocTOHHHO yxHAHBHpyexcfl[ BHOBb 
BoiueAUiHñ b TeAa pacxeHHH h AH, HaceKOMoe, pacreHHe hah hx
“  „ tchhhmh H 3KHB0THHMH. ^ejioßeK jm, HaxoAHiUHeca B BOM
L cTH OTMHpalOT, THHIOT H BHOBb T O p e W ^  â oTKCTOrO nHT3HHH fíM
Be a s ó m e m e  coeA'HHeHHH hbahiot HeT HH OÄHoro jkhboto cym  -
seiieHbix pacTOHHH. Be3 a30Ta “ e^ q h’ cymecTBeHHO neoóxoAHM. Kpy- 
CTB3 B KOTopoe ne b x o a h a  6 h  ¿ 3 0 t  U h ^  pa6oTaeT B xeAe Ka-mmmmmm5  m b o t h h x . Hanp«ep, a Æ ero » -acT»»«i «amero 

B  iUrcTiireefirnx u cernuiecartJX r tta P c m m h h h í a opraHKM-ssrssÄ; ï s?5 ^  i r s
hssrs^ss^ss^s  ¡rsssrsSS»™ r —Sr*-1«
B3HTb asoT. 3aA6>KH a30THCTbix yA P poHOMHq,ecKasi Hayna ctoht ne

x<”

B “ L o  T,n»K 3T0T oxasaacH « « . um , ■xa*

a r j ^ p w  ' 6“ °™’Xh”
npOTeHHOBblX COeAHHeHH , P
Ha sewjie aoctatoaho HViTeHCHBH<b rp030Bbix paspw ax aTMOC(|)ep-

y>ne OKHCJieHHe asoTa aTpMR° ^  L „ aJ?0B «aeT HenoTopoe koahacctbo 
hoto sAeKTpHHecTBa h Ä °*Ä e  ^ HaKa —  N H 3, äah ^ero HeoöxoAHMbi
nacTBopeHHoro b ÄO*AeBOH boaê no nono a  bo a h .
lOAbKO CBOÓOAHHH asoT axMOC^epb a30Ta, nojiyneHHoro öJiaroAapa

OAHaKo KOJiHnecTBO cBflsaHH qTO B noABe HMeeTCH ueAHH
3T0MV, HeBejiHKO. nosAHee OKa3a^ ’ oaHH —  c npeBpamenneM a sot a 
map 6aKTep«H, npéKpacHO cnpeBJiHioiui« c>KHraHHeM ‘ asoxa aTMOC^epbi 
“ „Sraaxa b bbot 1“ « S r p e .  Br,aro«apa BBeie»»»
B OKHCAH, Taione cooTBCTCTBy omH noABeHHbix 6an
C H B »  «o a K - » M T r ^ c p r a  awrocoSHpaTeJia. b «.aciaocrH

oot6 “ ho b m m a , c r ' 0



*™P- KOTopbiü pan« „e 6 J ¡  S L e c ir a  <,™ P t » o  »äu  KeJIuä
Mpory BbiacHHjiocb, bto „a ¿ m“ «  L ’eZ ™ '*  1"»“ « » » x 50 * r  none- 
330 ra H yBOJiHneHHH KoxmaecxBa aaoxa b m t o ^  npoueccn cBnabiBanna

. H » a T Î y ^ â ^ y n S * H % 1 ï m ^ B“ ™ BIraJ,,,a”  “ 3“ ° » ° c - n ,  pas- 
THCTblX BeiHeCTB, CBH33HHbIX C JKH R KlJu n  BQAÇTBO. KOÆHHeCXBO a 3 0 -

h h ^ho y BejiHMeno. n o  cxonaM Ö a m e m l  X ^ ™ 3 “ 3, M0* eT 6uTb öesrpa-
Mbl MOJKeM CTpOHTb 3aB0flbI ajlfl CJKHraHH« M H MbI C3MH> TaK KaK
BpameHHa  ̂ ero B okhcjibi, Koropue b c o e L ^ 3 a™ 0C(íJePbI « AJia npe- 
fla-Tb ya °5peHIle AJ]fl Haimix nojIeg HH C O.CHOBafiHHMH M O ryT

TaKHM 0Öpa30M 6 bUI BCKDm t  OOP,
JI a30T MOÄHO BOBJieKaTb B OÖUIHH Knvmn P°UeCC> C nOMOUiblO KOTOporO
™ Baa ero kojihtccxbo , a M e a o Ba T e T Ho T T * H3HH’ nocTene™ o yaejin- 
JKHBOrO Ha 3CMJie. H y BejIHHHBaH oßm yio  Maccy

a aoflHbje pacTBopbi, ^oaepVauxn^ ^ '1KHM oßPa3°M  raaoßwe CMecH
H <K»„b,e pacTBopbi, coTePp * ,Z ,e  T S  ™  ■“ >*«• PaB»°
HH3M3 H yCBaHBaiOTCH ÄHRuuu nn H 330Ta- nOTiaaaiOX BHyXDb ODra-

M c 7 „  jV *  Ï  ;  »  7 c  STO

cocraBBiiKtmHx ra3U C°„C7 " J ^ Ti r ' 0 „ 7 o S M a P ” Moaexya,
C ApyrOM, B33HMHO npOHHKafOX nn’vr°HH ° qeHb JIerK0 CMeiHKBaiOXCH flpyr 
KHc^opoa B03£yxa .Heneo nocxynaex^ßo^ Boe^xKaHH^^^^' K<™ -  Mbl ÄblUIHM, 
npoHcxoAHT H c pacremiHMH; bh™  TCJla' To >Ke ca‘™ e
Boa^yxa, nanojiHHiox Bce nomcra u Z  I j l  nocT05IHHO nacraubi
Hapyxiy, hmoh yw e  ÄpyroH cocran T  »axo/uunnecH, H bhobb b h x o a h x

pacTßopaMH ra30ß h cojiefi, Koxopne jicrKo^'cMeumnaX0/iHT H C b o ä h lim h
OßHaKO Mbl HaTajIKHBaeMCH 3£eCb Ha T a r y ! ! ™  CH ArP/ r  C flPyr 0 M.

Hue B paspesax, m u  b h a h m , hto oho  coctohÏ T r pyAHOCTb- H s y a a a  pacxe- 
B KOTopbix B HHCJie ÆpyrHx BemecTB Haxo™-^3 TaK Ha3bIBaeMLI*  oexoK, 
MerKKjieroHHbix npocxDancxR r x °A n T c a  Bo/uibie pacTBopu, h h3
30» , raaoo5 pa3„ a ^ Cï Peâa ,1 B03« x ' « 6 p "-
HH3 M3 paa'beßHHeHbi. ^  BHy TPH pacTiirejibHoro opra-

k h b u x  Hacxefi ÄHtJxjjyHAHpoBaxb BHyrpH
pacTBopbi, HaxoÄHmaecH b riOHBe t  e ™ L P« / T H B° ^ !,b,e Pa« B o Pbi, ho 
b seujuo, pacTBopaeT t 3 m  corm h H e K o ra n u fn n  M a ’ KOTOPayr. npoHHKaa 
paayer r a K H asbisaeM NÍ noqaeHHMñ n S w n  raHHqecKHe ^ e c x B a  h 0 6 - 
pacxeHHH, npoHHKHyxb b hhx  3a o tc v Ï ctbhbm  - r ^  ° MUBaB KOPH« 
BHcxynaex na cpeny Bxopo« npouecc -  S eS  o ^ o  3 * eCb

JiHßafoxcH MHOXHe cBoncxBa pacxeHHñ H BaiKHOe> oÖycjioB-
pacxBopbi, npH H3ßecxHbix y c X i  L o l  CTOHT B TOM’ qTO B̂ B« e  
HHK3KHX oxBepcxHH Hex. HepenoHKa,, p a s n e jm n m ^  nBpenoHKH’ B Koxopux 
nponycKaxb pacxBopbi, h xo r^a  oHa hb j ia e r r u  ^n.-.u '30 3  PaBTBoPa> M o m e r  
B o a y , h xor^a OHa hbjih€tch  noJiynpohh n aewoñ L  HLiaeMOH> HJiH xojibKo 
BcacbiBarox h3 noHBbi pacxBopu c o jie n  u  qacra™ «! n r ! OÄa^  ocM03y Kopna 
caxapa h opraHHnecKHx khcjiox. Aaiox HapyjKy pacxBop

¡ - ¡ « » « 's ^ s u s s s r  î s s ï ï w . " ? ^  ¿ s s s r r * c w s  « * ■ «  ■ »
«aBBaHHe xypropa; t  y  p r  o p KaK 6h  » T * * ™ ”  n0JIyxIliJI0
pacxeHHH, nenaex HX ynpyxHMH. H orepa  rypropa Z 3J n / / CnpaBMHeT m a m  

Asia xoro, hxoö h  nynme noHHXb í J L T ,  Bbí3bIBaex Bnnocxb xioH eñ. * 
Jiaxb cjie^yromHH npocxoö onn x  EeDvx f  He’ PeK°MeH^yexca npo^e- 
KHdOH MeflH H 6poca10x B He“ o KVcZ I k 7 ^ n Z UeHTHb,ñ PaCTB°P  Ĉ pH«- 
HasbiBaeMoro «exixaa^KpoBHHaii cojiÏ  K 4F e fC N ) ÄTOCHHepoAliCTOr<> «a™ ,

“  “ e 3 " 3 M H e " M i  ho



3Ta COCXOHX H3 >K<2JIE3HC XO CHH6 po A HC XO H _ MeflH. BAaTOAapH paSHOCXH KOH- 
neHTpauHH pacTBOpoB cHapyjKH h Buyxpn (noA nneHKoñ) BOAa óyAex upo- 
xoahxb Mepea nneHKy, pacrsiriiBaH ee. IIocjieAnee npHseAeT k . paspuBy 
njieHKH. O^HaKo npn stom  >kejiesH cxocHHepoahctog xa ah cHOBa npHAex 
3  KOHT3KT c oepHOKHCJioH MeAbio, h xoxqac * e  oópa3yexcH HOBan njieHKa. 
B pe3yAbxaxe nneiiKa óyAeT pacra, h uepe3 HeK.oxopoe BpeMH c doBepxHo exh 
KyciKa >Kejie3HCTOcHHepoAHCToro kbjih OHa noAHHMexcn B bhag MeuiKa, ko- 
Topbiñ óyAex pacra BBepx, nona He Aocraruex noBepxHOCTH pacrBopa.

ripouece ocM03a, xoxh h HBAHexen npou,eccoM 4)H3HuecKHM, MOJieKyjiap- 
h m m , npHHHMaeT BHAaioiHeecH yuaerae h b hbachhhx >KH3HH h oóycAOBAH- 
BaeT nocTOHHHoe BcacbiBaHHe pacxeHHeM pacTBopoB, ero OKpyxaiomHx. 
OcOÓCHHO HCHO 3 X 0  B OT'HOUieHHH KOpHeH. PaCTBOpbl, npOHHKHyB B paCTe- 
HHe, noAHHMaiOTCH 3axeM do pacTeHHio BBepx, aoxoahx ao AHcxbeB, rAe 
H OTAaiOT BOAy- B^aroAapn ocM03y h HCinapeHino b pacTeHHH noAyuaexcH 
nocTOHHHbiñ tok BOAbi, no a  A e p >k ii b a o  iH K ñ xyprop bo Bcex nacTHx ero. 
Ka>KAaa >khb3h RJieraa, b Kaicoñ óbi uaexH pacTeHHH OHa hh HaxoAHJiacb, 
sce BpeMH riojiyqaex cBe>KHe nHTaiejib'Hbie pacTBopbi b oómch Ha pacxBopbi 
eemecxB, yare oxpaóoxaHHbix hah HaxoAHiHHxcH b H3ÓbixKe.

H a npeAJiOHíeHHOH Bbirne moacjih ocaAOHHoñ nepenoHKH H3 >Kene3Hexo- 
CHHepOAHCTOH MCAH H BCaCbIB3HHH paCTBOpa, CBH33HHOrO C pOCXOM, Mbl 
HMejiH HBJieHue, AaJieKoe ot >kh3hh . B hcm ace pa3AHHHe? H a  moacah Mbi 
BHAejiH jiHHib OAHy peaKHHio oópa30BaHHH 3a cuex eepHOKHCJioñ Me.AH h 
IKeJie3HCTOCHHepOAHCTOrO K3AH HOBOrO BemeCTBa —  H(ejie3HCTOCHHCpOAH- 
ctoh m cah , b opraHH3Me >Ke m u  HMeeM CAOxrayio Henu. XHMHuecKHX npe- 
BpameHHH, npHBOAHIHHX K DOCTpOeHHIO CaMOXO OpraHH3Ma, B03MeiH,eHHI0 ero 
nOTepb H npOHBJieHHIO >KH3HeHHbIX HBJieHHH.

y  npeAMexoB HéopraHHuecKHx, y KycKOB KaMHH — rpaHHxa, rHeñca, H3- 
BecxHHKa h np. —  mohcho HaÓAiOAaxb xoabro npnMoe B03AeñcxBHe cpeÁbi. 
ZÍOKAeBaa BOAa, cMeHa xeMnepaxyp, AeñcxBHe Bexpa hjih yAapa KaMHH no 
K3MHK) —  BCe 3X0 DpOH3BOAHX 3p03HI0 HJIH BbIBeTpHBaHHe, BeAyUI.ee K yHH- 
uxoHíeHHio KaMHH, npeBpameHHio ero b necoK h np. KaMHH noA BJiHHHHeM 
cpeAbi, BKJnouaH AeñcxBHe bo ahhx  pacxBopoB, He xojibiko He pacxyx, ho h 
yMeHbinaioxcH b pasMepax. npoueccbi oópa30BaHHH ropiibix nopoA, HanpH- 
Mep, ocaHíAeHHe H3BeexH hs bo ahhx  pacxeopoB b (JropMe cxajiaKXHxoB hjxh 
oópa3¿BaHHe necnaHHKOB h CJiaHueB Ha Aue Mopn, xanace cboahxch k ox- 
HocHxejibHO npocxoMy B03A.eHexBHio cpeAbi nyxeM HcnapenHH, ynjioxHeHHH 
hjih ueMeHXHpoBáHHH. 0 6 MeHa c oKpyxíaioiHeH cpeAoñ, conpoBo>KAaeMoro 
cjio>khoh ueiibio nocxoHHHbix 33KOHOMepHbix XHMHuecKHX npeBpaui,eHHH H 
o6pa30BaHHeM coBepmeHHO ho bhx  opraHHuecKHx coeAUHeHHH, 3Aecb He 
iiaóJiioAaexcH.

[HxaK, nepBbiñ oóihhh 33koh >kh3HH —  33koh OÓMeHa.]
npHMepOM adh ycxanoBjieHHH Bxoporo 3aKOHa >KH3HH —  3 a k o h a 

p a 3 A p a * H M o c x H  —  nocjiy>KHx HaM optirHHajibHoe ñoóoBoe pacxeHHe 
cxHA-BUBan MHM033 (M  i ni o s a p ú d i c a ,  pnc. 15). noA xponHKaMH
MOJKHO BHAeTb U,ejlbie 3apOCJIH 3X0 H MHM03bI. ÍIcpCA BflMH HpK3H 3ejieHb 
pacxeHHH b uojixopa —  Asa Mexpa bhuihho h , —  noAyji Bexep, h bm  bhahxc, 
KaK Bce cpa3y nepeMeHHJiocb: OKpacKa cxajia ójicahoh, pacxeHHe Kax 6u  
cx>e>KHJiocb. 0Ra3biBaexcH, uxo npu MajieñuieM npHKOcHOBeHHH jincxbH 
3xoro pacxeHHH cKjiaAHBaioxcH nonapHo, h Bce nepeuiKH onycKaioxcH. Bch 
aapocjib pe3KO Mennex cboh oóihhh bha- ripoxoAUX HeKOxopoe BpeMH, bo- 
Kpyr Bce cnoKOHHO, h CHOBa jihcxba noAHHMaioxcH, jihcxohikh hx pacxoAHx- 
ch h jioHíaxcH njiocKo, npouecc accHMHJiHUHH yrjiepoAa h jiyqHcxoñ 3Hep- 
xhh BoccxaHaBJiiiBaexcH nojiHOCxbio. Hxo >Ke 3 Aecb nponcxoAHx? MHM03a 
nocxpoeHa xhkhm oópa30M, uxo y ocuoBaHHH Ka>KAoro Anexa HMeexcn uyxb 
pacuinpeHHoe ociioBaiiHe nepemKa. y  ocHOBaHHH KaxíAoro MaAeiibKoro 
AHCxouKa —  pacuiHpeiHHMH HepeiuoueK. B sxhx uepeuiKax h uepeiuoqKax xnanH 
nocxpoeHH xaK, uxo BOAa Moxcex hah BcacbiBaxbcn KAexKamh h Bbi3biBaxb 
b hhx cocxoHHHe Typropa, hah BbixoAHxb b Me>KKAexHbie npocxpaucxBa, rAe
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pairee HaxoAHJica B03Ayx, n T o r^a  kjigtkh TepnioT cboh Typrop, xax 6bi 
no^BHAaiOT. B nepBOM cjiynae h Becb jihct h ero jihctohkh HanpjDKeHbi w 
33HHMaK)T nOJIO/KCHHe, oSbIHHOe flJIH KaJKAOPO 3AOpOBOrO JIHCTa, BO BTO- 
POM —  OHH CKJiaAMBaiOTCH H OHyCKaiOTCH, T3K KaK TK3HH HX JIHHIHAHCb Typ- 
ropa, h oh hx yx<e He noAAep>KHBaeT. H io d b i ToiHee noAMeTHTb Mexa- 
HH3M onyoKaHHH jiHCTbeB mhmo3m , b h  ocTopt»KHO yAapseTe jihct najibiieM . 
JIhct coAporaercH h Becb onycKaeTCH. Tenepb b u  yTOHHneTe: eme yAa- 
paeTe JIHIHb no OAHOMy H3 MHOrOHHCJieHHHX JIHCTOHKOB, He COTpaeaH Beero 
JIHCT3, H BCe >Ke, XOTb H TOp33AO MeAJieH'Hee, CKJiaAblBaiOTCH Bce JIHCTOHKH,

Phc. 15. rio6erH cthjmhboh mhmcbm ( M i m o s a  p ú d i c a )  co cjioik- 
HbiMH jmcTbHMH: A — b cnoKOHHOM coctohhhh; B — nocae pa3^pa-

*e nn a . .fe

napa 3a napoíi, h , HaKoiieu, onycnaeTca Becb jihct. 3Aecb yace Hajinu,® 
socnpHHTHe pa3ApaweHHH TpoHytbiM bhmh jihctohkom, nepeAana ero no 
AHCTKy k ocHOBaHHK) h , HaKoneií, otb€t Ha pa3Apax<eHHe —  onycKaHne 
Beero AHCTa.

FlepeMeHHM em e pa3 MeTOAHKy onuTa. Bo3bMeM 3a>KHraTeAbHoe 
cTeKAo hah Jiyny n HaBeAeM cBeTOBofí 3añnniK Tojibxo Ha oaho conjieHe- 
HHe nocAeAHero Henapnoro JiHCTOHKa. Tot x<e ac¡H})eKT: cBeT pa3Apax<aeT 
BocnpHHMHHByio nacTb nepeuioHKa, pa3ApaxKéHHe nepeAaeicH Aajibiue k  oe- 
HOBaHHio rjiaBHoro nepeujKa, n jihct onycnaeTCH. Ilo jiyaaeT ca  ro  xce 
caMoe, Kan ecAH yKOAOTb qeAOBeKy naaen óyjiaBKoíi, n oh pe<})JíeKTopHO 
OTAepHeT cboio pyxy. nojiyqaeTCfl to >Ke ACHCTUne, ho Menee cjiowHoe,.
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raoTOMy hto  y  pacTeHHH HeT HepBOB, hot m m im u , a pa3Apa>xeHHe nepe- 
AaeTCH H3 KJI6TKH b KJieTKy no npoTonjia3Me. >KnBoe BemecTBo —  npoTo- 
nAa3Ma —  KaK OKa3biBaeTcn, oôJiajiaeT cnocoÖHOCTbio nepeAaBaTb pa3Apa- 
KeHne Ha paccTOHHHe, MomeT Bbi3biBaTb OKaTne TKaneñ, BMAeAfiHHe bo ałi 
na KJ16TOK h cnaA£Hñe TKaHCH. rio jiynaeTca hchto  noxomee Ha ABHmeHHe 
Mbimu, Ha nepeaany no nepBaM, a hhoh , nom aAyñ,, cxameT A a *e , hto pa- 
CTeHHe qyBCTByeT n pHKoe ho b eH h e . Ha caMOM fíejie y pacTennn Bce sto  ro - 
pa3Ao npome: 3Aecb HBAeHHH pa3Apa>xeHHH ôojiee n pH m  h t h b h h  , ho bco x<e 
Mbl HMeSM CnOCOÔHOCTb npOTOnAa3MbI BOCnpHHHM3Tb HBAeHHH BHeniHeâ 
cpeAbi, nepeAaBaTb B036y>KAenHe Ha paccTomme n «ax-TO n,ejiecoo6pa3HO 
pearHpoBaTb Ha nero ABHmeHHeM. y  m h m o 3m  sto  npoHBAneTCH pe3KO, xo- 
poiuo 3 3 MeTHo; y Apyrnx pacTemm sto  rpyAHO oÔHapynmTb, ho Bce n<e 
paCTeHHHM 3TO HBAeHHe CBOHCTBeHHO. BcnOMHHM, HanpHMep, TAK Ha3bIBae- 
Mbin « coh pacTennn» —  y KJieBepa, y khcahhkh  ( O x a l i s  a c e t o s e l l a ) :  
AHCTOHKH HX CAO>KHbIX AHCTbeB K HOHH CKAaAblBaiOTCH H OHyCKaiOTCH. Pa3- 
Apa>KHMOCTb, KaK CBOHCTBO npOTOnjia3MU, HBAHCTCH OTJIHHHTeAbHblM CBOH- 
CTBOM >KHBoro o t  HOKHBOTO. Koiienm), h HOKHBoe pearnpyeT Ha npHKOC- 
HOBeHHe, cbot, Tenjio, sjienTpanecKne pa3pHAbi h np., ho npH stom  HeT toh  
CAOJKHOCTH B 3TOM HBAeHHH peaKUHH Ha BHeUIHHH MHp, K3KaH HMeeTCH 
y îKHBoro opraHH3Ma. B h o k h b o h  npnpoAe npooTan MexaHHneoKaH MOAeJib 
MoxieT oô-bHCHHTb Bce npoHcxoAHni.ee npH 3TOM, a b jkhbom  pacTeHHH B npo- 
n,ecc pa3Apa>KHMOCTH bxo a ht  h XHMHnecKHe npeBpameHHH, a mojkct ö m tb  
h npeBpameHHH AynwcTOH SHeprHH, CBH3aHHoñ KjieTKaMH. TaKHM o6pa30M, 
B T O p b l M  3 a K O H O M » H 3 H H ,  OT  JI H M a K) ffll HM * H B O e  O T  H e * H -  
B o r o ,  h 6 y A e T 3 a K O H  p a 3 f l p a ) K H M O C T H .

TpeTbHM 33KOHOM HBAHeTCH 33KOH D33BHTHH. fljISI BCeTO JKHBOTO Xa- 
paKTepHO, h to , 3 apo>KAaacb b BHAe oaho h  MHiKpocKonnnecKH MajioS KJie- 
TOHKH, y ÖOJIbUIHHCTBa OpraHH3MOB HMeHyeMOH «3HTOTOH», KaíKAblñ o p ra - 
HH3M npoxoAHT 3aTeM pHA nocjieAOBaTejibHbix 3TanoB, nocTeneHHo Bce 6 0 - 
Aee h ôojiee yBeAHHHBancb h ycAOXŒHHCb, noxa, HaKOHeu, He npnxoAHT bo  
B3pOCAOe COCTOHHHe. FIOAOÔHO TOMy, KaK K3/KAOe /KHBOe CymeCTBO npoxo­
AHT CAOAÍHbBI M AAHHHblH nyTb pa3BHTHH OT OAHOH KJieTOHKH AO B3pOCAOTO 
COCTOHHHH, KOTA3 y  HerO p33BHTbI H pa3AHHHbie TK3HH H pa3AHHHbie Op- 
raHbi, noAOÔHO 3TOMy pa3BHBaACH h pa3BHBaeTCH Tannce h Becb MHp >k h -  
Bbix cymecTB. O t npo€TeñmHX h ao  BMCOKO-^HtjxJjepeHUHpoBaHHMX b m c iiih x  
opraHH3MOB THHeTCH AAHHHeHuiHH nyTb pa3BHTHH, cooTBeTCTByK)in,HH Tene- 
HHK) nocAeAOBaTeAbHbix reoAorHnecKHx anox.

nepB O H anaA bH o Ha 3eMAe îk h a h  toabko  ßaKTepHH, noTOM noHBHAHCb 
6oA ee CAO>KHbie >KryTHKOBbie h aM e6o o 6 p a 3Hbie o p ra H H 3Mbi, AaAee noHBH- 
AHCb H npOUIAH CBOH nyT b p a 3BHTHH OT npOCTeHLUHX (J)OpM AO HaHÔOAee 
coB epm eH H bix BOAopocAH, n o 3AHee k boaoiPocahm  npnôaBHAHCb rpH Ô H ue 
o p ra H H 3Mbi, 3aTeM —  c b m xo a o m  pacTeHHH Ha c y m y  —  ncHAOcjmTbi, m x h , 
nanopoTHH KO o6 p a 3Hbie, roAoceM eH H bie h , HaKOHeu, uBeTKOBue, H a n ß o jie e  
CAO>KHbie pacTeHHH n o  cTpoeHHio cBOHx BecbMa p a 3H o oó pa3Hbix T K aneñ h 
OpraHOB. noCAeAHHM  3BCHOM B 3T0 H AAHHHOH UC HH paCTHT€AbHbïX THnOB 
HBAHiOTCH KyAbTypHbie pacTeHHH, c o 3AaHHbie neAOBeKOM h u.eA ecoo6 p a 3Ho 
O TBenarom ne noTpeÔHOCTHM x o 3hh ctB3.

riponecc HHAHBHAyaAbHOrO p33BHTH5î OpraHH3Ma OT eAHHOH KAOTKH —  
3HTOTH —  AO B3ipocAoro co cto HH h h Ha3biBaeTCH 0 H T 0 r 6 H e 3 0 M ,  a npo- 
Aecc 3 B0 AK)HHH, OÔHHMaiOmHH HCTOpHIO 0 pT3 HH3M0 B OT npOCTeHUIHX npeA" 
KOB AO Bbicmnx coBepmeHHbix i})opM, Ha3biBaeicfl $ H J i o r e H e 3 0 M .

[P a 3BHBaeTCH BCHKHH OpraHH3M— H JKHBOTHOe H paCTeHHe.
BpocbTe Bec ho h b 3eMAK) aepHa npoBoñ nmeHHn,bi —  oceHbio Bbi yBH- 

AHTe KOAOCbH, HanoAHeHHbie aepHaMH. H to  nponcxoAHAo c pacTeHneM b Te- 
HeHne AeTa? O ho pocAo h pa3BHBâAocb. 3 h 3 h h t , 3Aecb m m  HMeeM ABa npo- 
Uecca —  p o c t  h p a 3 B H T H e .  ripoueccbi sth cBH3aHbi Mex<Ay co6o h , ho 
ohh ne 0 AH0 3 iiaHHbi. Mo>Kerr öbitb Tax, qro pocT pacTeHHH noHAGT ôucTpo, 
a e ro  paasHTHe m c a ach ho . E cah m m  noceeM bochoh o 3 H M y i o  p o » b ,
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■oHa Hammer pasBHBaTbCH, ho qepea HeKOTopoe BpeMH paam-mie npeKpaTHTCH 
h AaJibtue óyaeT npoAOjPKaTbCH tojihko p o c i pacTeHHH. O ho AocrarHeT 
öojibuiHX pa3MepoB, ho Tax h He SypeT ruioAOHOCHTb AO caMOH occhh, He 
nepeHAeT b cthahio njioAOHomeHUH. Pac ienne  b a annom cjiynae pocno, ho 
He pa3BHBajiocb.

Pi TO Hie TaKOe pOCT? P O C T p a C T C H H S  -— 310 «AHO M3 CBOHCTB 
pa3BHTHH, BbipaxiaromeecH b K O J i n n e c T B e H H O M  yBeAHqeHHH Maccbi 
pacTHTejibHoro opraHH3Ma. Oh 33bhcht h ot npupoAH pacreHHH h ot yc jio ­
BHH OKpyscaiomeH cpeAH. rimeHHua He BbipacTaeT ao pa3MepOB Tonojin, 
H pa3HHIi;a B BbICOTe 3THX paCTCHHH 33BHCHT OT HX pa3JIHHHOH HpHpOAbl, HO 
pacTeHHH oahoto h toto >xe copia nmeHHUM M oryr 3HaqHTejibHo otjih- 
naTbCH Apyr ot Apyra no pa3MepaM, h sth pa3jiHHHH 3aB»CHT ot Tex koh- 
icpeTHbix ycJioBHH OKpy>KaromeH cpeAbi, b KOTOpbix jkhjih sth pacTeHHH.

Mto mm noHHMaeM noA pa3BHTH6M pacTeHHH?
P a 3 B H T H e  p a c T e H H H  — sto P'Ha  k a h e e t  b e h h h  x H3MeHeHHH, 

KOTopbie npeTepneBaeT pacieHHe b cBoefi h h ah b h Ay a jib ho h >kH3Hh ot ce­
MeHH ao oöpaaoBaHHH hobmx cćmhh.

Pa3rpanHqeHHe hohhthh p o d a  h pa3>BHTHH pacreHHH hbjihctch 3acjiy- 
roH axaA- T. 11,. J Imcchko. Hayqan H3MeHeHHH, nporeKaiomHe B pacreHHH 
3a BpeMH ero HHAHBHAyajibHOË >kh3HH b onpeAejieHHofi oödanoaKe, 
T. JX. /IbiceHKO pa3pa6oTaJi cbokd T e o p H i o  c i a A H H H o r o  p a 3 b h- 
THH p a C T e H H H .  CyUTHOCTb 3TOH TCOpHH 3 3 K JI10 H 3 GT CH ; B CJieAyiOipeM.

PacieHHe b cbocm HiiAHBifAyajibHO.M pa3BHTHH —  ot rioceBa ceMeHH ao
OÖpaäoBaHHH HOBbIX C6MHH —  npOXOA'HT pH A  3 T a H O B, HJIH C T a A H H, 
HOCJisAOBaTejibHO cMCHHfomux Apyr Apyra.

B npoxoHiAeHHH craAHË pa3BHTHH HMeeTCH cxporan nocjieAOiBaTeHb- 
HOCTb." He 33KOHHHB HCpBOH CTaAHH, pacTeHHe He MOiKeT IiepeHTH K CJie- 
Ayiomeñ. npH 3T0M AJiH nepexoAa pacTeHHH ot oahoh cthahh k Apyron 
TpeöyeTCH KOMruiexc BHeuiHnx ycjioBHH, onpepejiHiomHHCfl npHpoAHbiMH cboĄ- 
CTBäMH ASHHOrO paCTCHHH. üpH OTCyTCTBHH 3THX yCJIOBHH p33BHTHe paCTe- 
HHH 3aAep>KHBaeTCH h oho He mo/Kct nepeËTH k cjiepyioipeH cthahh. B b h - 
uienpHBeAeHHOM npHMepe c 03Hmoh poxibio pacTeHHe He motjio pa3BHTbca, 
nepeËTH k cjiepyioiuen c ra u m  pa3BHTHH, k njioAOHomenmo, Tax kak 6hao  
noMerpeHo b ycjioBHH, ne cBoñcTBeHHbie npnpoAe osHMoro pacTeHHH, Hann- 
Haiomero paaBHTue c oceHH npn noHnaceuHbix TeMnepaiypax.

ÂKaA. T. JX- JI bi c e h « o npeAnojiaraeTy t o  HMeeiCH 4— 5 craAHË 
paaBHTHH pacTeHHH, HO OTKpbITbl H H3yqeHbI nOKa ABe —  CTaAHH HpOBH3aU,HH 
h cBeTOBan. B cBeTe ynenHH o ct3A'hhhom pa3BHTHH JierKO noHHTb, non cm y 
B HameM npHMepe oaHMan poxib, BbiceHHHan bcchoh, He Moater nepeftTH 
k nAOAOHOuieHHK). OHa AaeT JiHuib BereTaTHBHbiH pocT—¡KymenHej JG[jih 
TOTO HTOÖbl 3aCT3BHTb paCTGHHe njlOAOHOCHTb B nepBblH rOAHOCeBa, Hy>KHO 
noABeprHyTb ero h p o b h 3 3 i i h h  —  achctbiiio noHHHteHHbix TeMnepaTvp, 
T. e. TaxoMy bo3Achctbhio, Koiopoe npeBpamaer 03HMoe pacreime b npoBoe.

03HMaa po>Kb B TeqeHHe mhothx h MHornx noKOjieHHH BbiceBajiacb 
c oceHH. Bio M0p030B BblpOCHJee H3 CeMeHH pacTeHHe pOCJIO, IKyCTHJIOCb 
h 3aTeM, 3acTHrHyToe hhskhmh TeMnepaiypaMH, noA noKpöBOM ciiera 3Hmo- 
sajio ao cjieAyromeft BecHbi. Oho npoxoAHjio C T a A H i o  h p o b h 3 a u, h h .

E cjih m h  'BecHOH noABeprHeM HaMonemibie, qyTb TpoHyBuinecH b pocT 
ceMeHa 03hmoh p>kh achctehio noHH>KeHHbix TeMnepaTyp ot 0 ao + 1 0 °  Ü 
b Ten enríe 18 ahch h 3aieM 1 BbiceĆM,’) pa cíe  line 6 y act pacTH h cmojkct 
nepeËTH k cjieAyromeñ —  c b c t o b o h  c t a a  h h , onpeAeJinioureH nacry.- 
HJieHHe njioAOHouicHHH. npoxo>KAeHHe cBeioeoH cthahh, oAHaxo, Tpeoyer 
HHbIX ycjioBHH. 3AeCb OCHOBHbIM (|)aKTOpOM HBJIHeiCH C B e T. Pa3JIHHHbie 
paCTCHHH TpeÓyiOT pa3JIHHHOH HanpHJKeHHOCTH CBeTa H HpOAOarKHTenbHOCTH 
ocBemeHHH. PacTeHHH «a  ji h h H o r  o a  h h» (ceBepHbie no iiponcxoRAeinno 
pacTeHHH, HanpHMep, poxib) TpeöyiOT AJimeabHoro ocBenrennH, tak Kan ohh 
CC|)OpMHpOBaJIHCb npH AJIHHHOM ahc ceBepHbix UIHpOT;. pacTeHHH «KOpOT-  
K o r o  a  h h» (¡OHvHbie no npoHcxo/KAemno pacTeHHH, nanpHMep, Ryxypysa,
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n p o c o )  TpeöyjoT äjih HopMaJibHoro npoxomAeHHH cbctoboh crranm  nepnoAH- 
necKoro 3aieHenHH npn Kyjwrype hx b ceßepHbix mnpoTax. E cjih ne cosas rb 
3THX yCJIOBHH paCTCHHlO, OHO HO HpHCTynUT K TUIOAOHOIUOHHIO.

AxaA- T. R. J1 b i c e H K o  p a a p a ö o T a j i T a iK m e n p  a k  t  h  n  e  c  k  h  h  
n  p n  e  M HCKyccTBCHHOH n  p  e  a  n  o  e  e b  h  o  ñ  h p  o  b  h  3 a n  h  h  p a c re H H H , 
B a m e A iu H H  n in p o K o e  n p H M e H e m ie  b  npaK TH K e  H a m e ro  c e jib C K o ro  x o 3 h h c t b 3. 
O K a a a jio c b ,  h t o  n o c e B b i s p o B H 3H poBaH H biM H  c e M©HaMH y b c j ih h h b <ilO T y p o -  

/KaHHOCTb paCTCHHH.
TaKHM OÖpaaOM, HHAHBHAyaJIbHOe paSBHTHG pacreHHH TeCHO CBH33HO 

C BHeiUHHMH yCJIOBHHMH H OnpeAeJIHeTCH TaiOKe npHpOAHbIMH OCOOeH- 
hocthmh opraHH3Ma, ero  (J)HJioreHe30M.

B 3T0M 3aKJiioHaeTCH orpoMHoe HaynHoe o ß m e ß H O J o r a i e c K o e  
3 ,h  a n  e  h  h  e TeopH H  CTaAHÖnoro pa3BiiTHH, c o 3a b h h o h  axaAOMHKOM
T JI  «71 ¡bl c C H K O

3Han TpeöoßaHHH pacTeHBH k BHeuiHeH cpeAe Ha pa3Hw x craA H H x pa3- 
BHTHH, HCXOAH H3 yUCTa ero  npHpOAHblX CBOHCTB, MOJKHO ^ (U 1 3 jia  T e j l  b .H O 
H3MeHHTb pa3BHTHe paCTCHHH B HyJKHOM H3M HanpaBJICHHH. B 3TOH AeHCTBeH- 
HOCTH 3aKJnonaeTCH ocoöan BamnocTb ynenHH a x a A -  T . XE J1 bi c e h  k  o ] .

T a K H M  o 6 p a 3 0 M , M H  yCTaHOBHJIH TpH  OCHOBHblX CBOHCTB3 HJIH 33KOHa 
>KH3HH, K O T O p b ie  OTJTHHaiOT >KHBOe OT HOKHBOFO, OOT>eAHHHH B OOLpee nOHH- 
THe JKH3HH HBJieHHH, CBOHCTßeHHbie H paCTCHHHM. 0 A H 3 K O  BMeCT '6 C TCM 
Mbi HH Ha o A H y  M H H y ry  He aojixkhh 3a 6 b iß a T b , hto m H ß b ie  c y ip e c T ß a ,  eAH- 
Hbie n o  OCHOBHbIM CBOHM CBOHCTB3M, ÓeCKOHeHHO p a 3HO0 6 p a 3HbI B CBOHX 

lipOHBJieHHHX.
Oahhm H3 xapaKTepHbix npoHBJieHHH pa3Hoo6pa3HH paooTbi pacreHHH 

• flR.rmtoTc.3.cnocogbi j H T a H H a  M w  HanajiH Hainy nepßyio r jia ß y  c yKa3a- 
HHH, HTO HaHÖojieexapaKTepHOH ocoöeHHOCTbio 3ejieHbix pacreHHH hbjih€tch 
accHMHJiHUHH yrjiepOAa H3 yrJieKHCJioTbi B03Ayxa h oAHOBpeMeHHoe 
ycßoeHHe jiyuHcroH sHeprHH, nojiynaeMOH ot cojnm a. M w  npH3HajiH totas 
3 TO HBJieHHC 3a OCHOBHOH CßOCOÖ nHT3HHH paCTCHKH. O AH a KO 3TOT CHOCOÖ 
nHT3HHH AajieKO He eAHH'CTßeHHbIH.

y>Ke Harne n pe A no jio >k e h  h e o npoHCXomAeHHH Ha 3eMJie xeMOTpocpHbix 
ÖaKTepHH CT3BHT pCÓpOM BOIipOC O pa3JIHHHbIX CHOCOÖaX nHTaHHH. riOBH- 
AHMOMy, nepBbIM ApeBHêHlUHM CnOCOÖOM nHTaHHH OpT3HH3MOB HBAHeTCH 
xeMOTpo’JjHbiH ( x e M o c H H T c  3») E 3Aecb 3HeprHH cojffleuHHX Jiyneñ eme 
ne npHHHMaeT ynacTHH b jkh3hh opraHH3MOB. 3HeprHH >KH3HeHHoro npo- 
necca nepnaercH H3 nponecca okhcjichhh «aiKoro-ji»6o xHMHnecKoro 3Jie- 
MeHTa. B cymHOCTH, ajih noAAepmaHHH jkhbhh npnroAHa jiroßan peaKUHH, 
conpoBOH<AaiomaHCH ocBoöo>KAeHHeM SHcprHH, xoth 6bi b (})OpMe Tenjia, 
T. e. AioöaH 3K30TepMHHecKaH peaKUHH. H  b HacTonmee BpeMH mm HMeew 
PHA opraHH3MOB, KOTOpbie OTHOCHTCH K xeMOTpo^HOH rpynne, nanpHMep, 
mejie30- h cepoöaKTepmi Hauinx boaocmob. OpraHH3Mbi sth urnpoKo pac- 
npocTpaHeHbi h cnoco6cTByK)T oöpa30BaHHio sajieaceñ, HanpHMep, ß tpopMe 
öojiothoh pyAbi; ohh nrpaiOT Ha aeMJie h cefinac öojibiuyio pojib.

B r o p o ñ  e n o e o ö  nHTaHHH —  cjx jTO Tpocjm biH  (ij)  o  t o  e  h  h  t e 3 ;.
riOA 3THM Ha3B3HHeM 0‘6ßeAHHHI0TCH npOUeOCbl yCBOCHUH >KHBbIM pa- 

CTeHUeM JTy HHCTOH 3H€prHH COJIHIia HJIH APyrHX HCTOUHHKOB CBCTa, 
T. e. 3Aecb m m  HMeeM ochobhoh nponeec pacTHTejibHOH >kh3HH. 3ejieHbie 
pacTeHHH oöjiaAaiOT Taxon me cnocoÖHOCTbio a y T o r p o i j ) H o r o ,  
T. e. caMOCTOHTejibHoro nHTaHHH, Kan h xeMorpocJmbie^ 3 to 3H3HHT, hto 
no cpaBHCHHIO C ApyTHMH OpraHH3MaMH, JIHmeHHbIMH STÜH CnOCOÖHOCTH, OHM 
ne HyjKAaiOTCH b totobmx opraHHnecKHX coeAHHOHHHx, ho crpoHT hx M3 
SJieMeHTOB, KOTOpbie 33HMCTByiOT H3 B03AyXa H BO Abi, a T3K>Ke H3 nOHBbl. 
riponecc nHTaHHH (})OTOTpOC])HbIX pacTeHHH COCTOHT B TOM, HTO SOAeHMÖ 
JiHCT nor.iiomaeT CMecb rasoß, co cT a B J in io m 'H X  ß 0 3 A y x ,  c  n o M o m b io  ocoömx 
OTBepcTHH ^ C T b in f , HaxoAHmuxcH Ha jiHCTe. B n y T p H  jiHcra, pacnpocTpa-

1 Cm. CHOiCKy Ha CTp. 16—17.
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HHHCb no iMeJKKJieTHHKaMj yrjieKucjioTa npoHHxaeT b xxHBbie xjieTXH, 
CTeHKH KOTopwx i nponHTaHbi Bofloñ. yrjieKHCjioTa pacTBopaerca b Bo^e 
H ycBaHBaeTCH 3eJiéHbiM jihctom no/i BjiHHHHeM cBeTa. B pe3yjibTaTe sto io  
npouecca xncjiopoA BbiAejineTCH b aTMOccjiepy, a yrjiepoa, ecTynaa b coe- 
AHHemie c boaopoaom h KHcjiopoflOM BOAbi, oópa3yeT yrjieBOflbi. üepBbiM 
ynoó iio  HaKonjiaem h m  coca h h e h h e m 3toh rpynnbi hbjihgtch caxap, xoTopbiiíf 
nyTeM AaAbHeñmHx npeBpameHHH Aaer xpaxMan, xjierqaTxy h Apyrne 6e3-
a30THCTbie COeAHHeHHH.

rpoMaAHOMy SoAbuiHHCTBy pacTeHHn cBoñcTBeHHO cJjoTOTpocfmoe nm a- 
HHe. XeM0CHHTe3 H (J)OTOCHHTG3 npeACTaBAHIOT CO6 0 H 3 B T O T p O ( j ) H O e  
n n t a h h e, xoTopoe Mbi npoTHBonocTaBAneM r e r e p o ' r p o i j i H O M y ,  r^e  
pacTeHHe ncnojib3 yeT roTOBbie oprann'iecKHe BemecTBa.

TpeTHH cnocod nHTaHHH —  c a n p o ( J ) H T H b i f i .
Bce MiioroancjieHHbie orfípocbi >xh3hh , sxcxpe.MeiTTbi jkhbothhx , najibiñ 

jihct oceHHero AHcronaAa, MepTBbiñ ctboji A'epeBa, Haxonen, bcg MepTBbie 
paCTeHHH H JKHBOTHbie HAH HX OTMepLUHe HaCTH CT3HOBHTGH AoSbmeH njie- 
ceHeñ h óaKTepHH. riHTaiomHecH TpynawH óaxTepmi pa3jiarax)T yrjieBOAbi, 
JKHpw h 6eAXH flaHHoro opraHH3Ma, npeBpamaioT hx b Apyrne MeHee caojx- 
Hbie COe/lHHeHHH, B KO'HUe KOHU.OB B 3MMH3K, yrAexncAOTy h BOAy. Tpyn 
Hene3aeT.

E cjih 6bi canpo(}3HTHbix SaxTeprní He cymecTBOBajio, to >KHTb Ha 3eMJie 
6biJio 6bi oneHb rpyAHO, noTOMy hto co BpeMeHH naAeo30n bch noBepxHOCTb 
3GMJ1H 6bwa 6bl 3aBajieHa yMepiHHMH paCTeHHHMH H JXHBOTHbIMH H Bce nn- 
meBbie BemecTBa óbuin 6hi cBH33Hbi. Ejiaro^apa canpocJjHTaM Bce BemecTBa, 
HeoóxoflHMbie ajih >KH3HH, nocToaHHO nepexoflHT H3 oahoto opraHH3Ma 
B Apyroñ, noqeMy h nojiynaeTCH KpyroBopoT BemecTB. Te « e  caMbie aTOMbi 
h MOJieKyjibi noAflepjKHBaroT pa3HOspeMeHHO >KH3Hb Maceu ocoSeñ. Kam- 
Abiñ H3 Hac MOXíeT OKa3aTbCH oQjiaAaTeAeM thxhx  aroMOB yrjiepoAa hah 
a30Ta, KOTopbie BpeMeHHo bxoahah b feji<rKakoro-jm 6o AHHoaaBpa ropcxoro 
BpeMean hjih nanubipHon pbióbi cHJiypHHCKoro. BemecTBa, noAAepxíHBaiomHe 
HíH3Hb, o /ihh  h Te >xe, ho b npnpoAe ohh nonaAaioT b pa3jinqHOM coeflHHe- 
hhh to b ojihh, to b A.pyroñ opraHH3M GAaroAapn canpo(})HTaM —  SaKTe- 
pHHM h rpnSaM. K  nncjiy canpo(})HTHbix pacTeHHH othochtch h HexoTopue 
Bbicuine pacTeHHH, HanpHMep, HexoTpgbie óecxjiopocfmjuibHbie opxHAen, me3- 
AOBxa ( N e o t t i a n i d u s a v i  s),£aa¿bH¡ii (C o r a 11 o r h i z a, cm . pnc. 106) 
h «eKOTopbie jtpyrne. •

HeTBepTbiñ cnocoQ nHTaHHH —  n a p a s H T H i e c K H ñ .
H a nojiax KJieBepa hjih jibHa mo>kho HHoraa HaSjnoAaTb, hto pacTeHHH 

nepenyjaHbi k 3khm h-to SejibiMH hjih «pacHOBaTbiMH hhtk 3 mh , HHorAa H3-3a 
hhx h ypo>KaH coópaTb Hejib3H. 3 to Tax Ha3biBaeMan noBHJiHxa ( C u s c u t a )  
HJIH HOpTOBbl HHTXH (pHC. 16). HoBHJIHXa He HMeCT HH XOpHeíí, HH JIHCTteB. 
3 tO TpáBHHHCTOe pacTeHHe COCTOHT H3 MHCHCTbIX, TOHKHX, XaK HHTH, CTeÓ- 
Jieñ, xoTopbie onyTbiBaiOT Apyrne pacTeHHH h BpacTaioT b hhx npHcocxaMH—  
r  a y c t o p h h m H ; (cm . pnc. 102), c noMombio xotophx  ohh BucacbiBam  
H3 HHTaiomero hx pacTeHHH cokh h 3a hx cneT pa3BHBaioT rpoMa^Hoe xojih- 
necTBo ubctob h ceMHH. CeMena na^aiOT Ha 3eMJiio, npopacTaxiT, npopocTXH 
CHanajia hmciot xopewb h CTeSejib, CTedejib pacTeT, a xopeHb noHeMHory 
cxoaht Ha-HeT, BemecTBa >xe, ero cocTaBjiHK)ui,He, H^yT Ha noAxopMxy 
h pocT CTeSjiH. CTeóejib stot npoH3BOAHT cbohm BepxHHM xohuom  xpyro- 
Bue a b íi^ shhh, xoTopbiMH 3axB3TbiBaeT CTeSejib xaxoro-jwSo H3  coccahhx 
ayTOTpocfnibix 3ejieiibix pacTeHHH, npHcacbiBaeTCH x HeMy h nannuaeT pacTH 
y>xe 3a ero chct. 3 to HacTonmHH n a p a 3 h t , xoTopuñ H3 hocht 6ojibuioñ 
BpeA, noceBaM XJieBepa h jibHa, ceMeHa xoTopbix Ha^o TmarejibHO onHmaTb 

upa noceBe ot ceMHH hobhjihxh. OdbiqHo napa3HTbi OTjinqaioTCH eme h tcm , 
hto opraHbi, He Hy>XHbie hm ajih noAAepmaHHH >xh 3 hh , y hhx HCHe3ax)T: 
y nOBHJIHXH HCHe33I0T JIHCTbH H XOpHH, nOCJieAHHe 3aMeiIHIOTCH npHCOCXaMH 
pa3BHBaiomHMHCH H3 XJIGTOX Iiapy>KHOÍÍ XOJXHUbl.

K HHCjiy 3JIOCTHHX napa3HTHbix pacTeiiHH Hauieñ cjuiopbi othochtch
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TaKwe BOJITOK hah aapasHxa ( O r o b a n c h e ) ,  KOTopan napasHrapyer 
Ha KOpHHX UOACOAHeUHHKa.

Kax canpo(})HTbi, Tax h napa3Hra jnmieHbi xjiopocpHJiJia, noaTOMy ohh 
HMeioT oóbiHHO weJiTyK) hjih bypyro oxpacxy.

Ha ocTpoBe CyMaipa HMeeTca peAKoe h TaM pacTenne pa$q)Jie3HH 
<R a f f 1 e s i a, pnc. 17). OHa >KHBeT b kophhx pacTCHHH ceMeficTBa, k ko- 
TopoMy npHHaAJie>KHT BHHorpaA. Ha Kopne- noHBJiHeTCH xax 6h  KonaH xa- 
nycTbi a to — HBeTOHHbie noHKH pac})(})jie3HH, Torfla xax upyrne ee >xH3HeH- 
Hbie q'acTH cxpbi™  BHyTpH xopHH, TAe h noJiynaiOT neoSxoAHMoe hm nHTa- 
T3HH0. Ha nOBepXHOCTH HaXOflHTCH 
TojibKo ubotok, HMeromHfi 6oAee 
Merpa b nan-epesHH-xe. Tk3hh ero
M£DCH*CTbie, MHCOKpaCHOH OKpUCKH.
n o  a aepeBOM b Jiecy bh A,eu toałko
TaKOH UBeTOK; HH KOpHH, HH CTC- ■
6ah , HH jiH'CTbeB, HHHero SToro y 
pai|)c[)Jie3HH hct; TOJibKO rpoMaa- 
HblH UBeTOK, BbipOCIUHH Ha Hy>KOM 
«opite, h npHCOcKH BHyTpH nocjieu- 
Hero. 3 to xpafiHHH cTeneub napa- 
3HTH3MH H iBbITeKaiO'IUerO H3 HCTO 
ynpomeHHH CTpoeHHH. HBeTbi «eo6- 
XOUHMbl H 3T0 My paCTCHHIO, TaK 
KaK ohh uaiOT ceMena, a ceMena 
3apa>KaiOT hobhx xo3hcb.

y  Hac b eaponeficKOH tacth 
Coio3a (HanpHMep, Ha Y k parnie 
Ha KaBKase) HMeeTCH n o ji y  n a- 
p a 3 h t, — 3to pMejia (V  i s c u m 
a l b u m ,  puc. 18), pacTyma-a Ha 
BeTBHX Tonojiefi, ochh h, peute,
«ppyKTOBbix uepeBbeB —  rpym h 
uÓJioHb. OMejia — sejieHaa, HMeeT 
CTeóJiH H jiHCTbH, ho ee KOpHH 3a- 
MeHeHbi npHeocKaMH. OHa oópaayeT 
3ejI€Hbie H 3HMOH, OKpyrjIH© KyCTbl
Ha BeTBHX uepeBbeB, peaxo Bbiue- 
JiHHCb 'CpeuH hx xpoH. OMejia uaer 
oeeHbio 6ejibie, oueHb KJieńKHe aro- 
Au, KOTopbiMH nHTaiOTCH MHorue 
nTHUbi. Bmocto c noMeTOM nTHU 
ceMeHa nonauaioT Ha BeTBH Aepe_
Bb€B, X KOTOpbIM npHJiHnaiOT H TaM 
npopacTaioT. OMejia ne nojiHbiił na- 
pa3HT (nojiynapa3HT): hmch 3ejie- 
Hbie JiHCTbH, XOTH H ynpOIUCHHOH CjjOpMH, OHa M05KCT H CaMOCTOHT6JIbHO 
3CCHMHJIHpoBATb, HO KOpHH y H€e npeUpaiUCHbl B npHICOCKH (puc. 18, E), 
rjry6oxo npOHHxaioiuHe b upeBecnny BeTBH xo3HHHa h BbieacuBaioiUH© H3 
nero Bouy c pacTBopeHHbiMH b Heń MHi-repajibHbiMH cojihmh. Bopbóa c omo- 
jioh TpyAHa, Tax xax Ha Metre ixaxiAoro cpe3UHHoro xycTa ee noHBJiHeTCH 
HeCKOJIbKO MOJIOAbIX, BblpOCIUHX H3 TK3HH, npHCOCKOBI npHXOAHTCH CnHAH- 
BaTb ueAbie BeTKH. Xo3HHua CBoero —  A^peBO —  OMejia noueMHory hctt>- 
ipaeT h A a *e  rySHT, noejie uero, pa3yMeeTcu, noraóaer h caMa.

OAHaxo rAasHaa Macca napa3HTOB, boAbiuHHCTBo hx, npuHauAeucHT 
K rpnbaM h Sa'KTepHHM. nepeA B3mh ynaBiuHH ctboa AepeBa b Aecy, oh 
Jiex<HT y>xe AaBH° . coxpaHHH bhahmoctb 3Aop°BOr°  CTBOJia. B h  nouxoAHTC 
k HeMy h jiepoHHHHHM Ho>xoM npoSyeTe ero pa3pe3aTb. Oxa3biBaeTCH,. Ape- 
BecHHa ero craAa coBepuieHHo MHrxou, noA MHxpoexonoM o6Hapy>KHBaeTCH,
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Phc. 16. riapa3HTHoe pacTeiwe — iiobhjih- 
xa ( C u s c u t a ) ,  oSBHiiarouuaacn Boicpyr 
pacTeHHS-xo3HHHa; cnpaBa — npopocTKH 

nosnaaKH.



Tro b ch 3Ta jipeBecHHa npoHH3aHa to h h a ii hi h m h hhthmh njieceHH, ocaxa^- 
ptiBineS h HcnojiLsoBaBiueñ öojibmyio nacTb TBépAwx KjiexoHHbix ctchok. 
rijieceHb 3Ta npHHaAJiexíHT rpnôy T p y T O B H K y  ( F o m e s ) ,  njiOAOBbis 
rena koto fio ro HMeioT bha KOSbipbKOB hjih ko; i lit , TopqaruHx côoKy Ha Kope 
AepeBa (pac. 19). }KHBbie AepeßbH «pyroM TaiOKe yxpameHbi TaM h 3Aecb 
noAOÖHbiMH «K03bipbK3MH». MHKpooKonHHecKH MaJian cnopa, nonaß b paHKy

Kopbi AepeBa, npopacTaeT h npoHH3biBaeT 3aTeM noHeM Hory Becb orpoiw- 
HbiH CTBOA, yÖHBan ero. JlecoBOA, bhah b jiecy noAOÖHbie AepeßbH, 6pa- 
xyeT hx.

Y -----Eipe BajKHee ajih nac H3VHeHHe napa3HTHbix rpnÓKOB —  tojiobhh  n Æ *a B -
iiUUüäi] KOTopbie *HByT Ha XAeÖHbix 3jiaKax [h hphhocht orpoMHbiñ yu^p5  
B X03HHCTB€, pe3KO CHHJK3H ypOJKaHHOCTb paCTCHKH]. PjKaBHHHHblH TpHÓOK 
na JiHCTbHx oópa3yeT CKonjieHHe criop b bhao aepitbix hjih Hcejrrbix nojiocoK 
hah nHTeH, a rojioBHeBbiñ rpn6 b aepHax Bbi3HBaeT y hti ii to >ko h ne coAepjKH- 
Moro h 3aMeHy ero '-tepubiM hjih HepHocjiHOjieTOBbiM nopouiKOM cnop.
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H a K O H e u  SaKTepHH, B bi3b iB aK >m H e cH Ö H poK yro  H 3ßy h  a p y r n e  3apa3H b ie - 
6 o jie 3 H H  y Ä O M a u iH H x  j k h b o t h h x , n y M y , x o j ie p y ,  t h $ ,  T y 6 e p K y j ië 3  h  M a c c y  
f lp y r n x  y jK a c H b ix  ö o jie 3 H e H  qeJioBG Ka, —  T a io K e  napasH Tbi. Mbi TBepÄO*

Phc. 18. rioJiynapa3HTHOe pacTeHHe —  OMeaa ( V i s  c u m  a l b u m ) .  A OTÄeabHbiÄ uyct 
c náoaaMH Ha Bence «epeBa; E —  hhhchm nacTb cteöa» OMeaa c kophhmh b Teae pacTe»

. CTeöeab OMeabi; k . o . —  KopHU OMeau; 
H3 KOTOpblX Bbip

OMeabi; B  —  KycTbi oiueau Ha «epeBe 3hmoh.

HHH-xo3HHHa: c. X . —  cTeßeab xo3bhh3, cm . o. ■ -----------  - • ,
n. n. npMÆaTOHHbie iïohkh Ha kophpx OMeabi, h3 koto p bi x BbipacTaioT HOBbie nooein

3H3GM, hto noße^a Haß hhmh TpeöyeT nojiHoñ cou,HajibHoñ nepecTpoHKH 
qejioBeTiecKoro oÖmecTBa. TojibKO b öecKJiaccoßOM oömecTBe mo>kho npa- 
BHJIbHO nO'CTaBHTb ÖopbÖy C 3THMH napa3HTaMH H H3'6 aBHTb OT HHX 
BeqecTBO.

Cjieflyrom^ñ. nHTbiH, criocoö nHTaHHH — x m u H H ' i e c K H H .
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K 3TOH rpyrnie pacTeHHH othochtch Taime, xoTOpbie cnocoônbi caiwa 
BHpaöaTbiBaTb yrjieBOAu, HanpHMep, caxap, ho pacTyT b tbkhx ycjioBHHX, 
ß KOTopux H3 noHBbi ne MoryT nojiyqHTb coeflHHeHHH a30Ta. Taxne pacxe- 
HHH JioBHT HaceKOMbix h H3BjiexaiOT a30T nyTeM nepeBapHBa.HHH nocjieAHHx. 

B ôojio tax Harnero ceBepa HMeeTCH oqeHb MHoro Tax Ha3uBaeMOH
POCHHKH. PoCHHXa xpyrjiojracTHaa 
pHC. 20) — MajieHbxoe pacTeHHe, 
COCTOHinee M3 p03eTXH JIHCTbeB, 
nyqxa xopHeñ h uBeToqHofl ctdpji- 
KH C MajieHbKHMH ÔeJIbIMH UBeTa- 
MH Ha Bepxyuixe. CaMoe 3aMeqa- 
TejIbHOe B HCH —  3TO ee JIHCTbH. 
O hH nO K pU Tbl AOBOJIbHO AJIHHHbl- 
MH, xpacHoro uBeTa BojioexaMH, 
HMeiomHMH Ha xoHuax pacuiHpe- 
HHH —  JKejie3KH, BH^ejIHIOHIHe
HHmeBapHTejibHUH co k . Ha 6 o.noTe

Phc. 19. napa3HTHpyioiixnii rpn6—. 
irpyTOBHK. (F o ra es)  Ha CTBoae «e- 

peBa.

Phc. 20. Xmnnoe (HaceKOMOWHoe) pacTeHHe_po-
CHHica ( Dr oser a  r o t u n d i f o 1 f a); A—oôiuhü 
bhâ; B— OTaeabHbiH jwct pochhkh c Hieae3HCTwMH 
BoaocKaMH; qacïb EoaocKOB Haorayaacb naa nofi-

MäHHOH MyXOH.

B JICTHHH COJIHeHHblH flOHb pOCHHKa XaJXeTCH yCbinaHHOH XanJIHMH pocbi; 
ecjiH noABeprHyTb 3Ty «pocy» XHMHqecxoMy aHajiH3y, to oxameTCH, hto 
® 'COCTaB 3 TO H flOBOJIbHO BH3XOH JXHflXOCTH BXOAHT (jíepMeHT, aHajIOrHHHblH 
nencHHy Harnero »eJiyAxa; sto tjiepmcht, nepeBOÄamHH HepacTBopHMhie 
b BOfle ßeJixH b pacTBopHMbie nenTOHbi. Kpoiwe toto, anajiorHqHO cojiHHofi 
KHoiOTe Harnero JxejiyAxa, b coxe pochhxh HMeeTCH MypaBbHHan kHcSÖTa, 
Taxxce cofleñcTByiomaH nenTO»H3auHH öejixoß.

O^Haxo, xax >xe mohcot HacexoMoe nonacTb b stot nepeBapHBaiomnfi 
ero annapar, — xax 6bi >xejiy,a,ox? Kor.ua Myxa hjih ^pyroeTTïïCSTOTHtrenTT- 
Ahtch Ha jiHCT, npHBJieqeHHoe ero BHeuiHHM bhaom, b noHcxax nexTapa hjih 
ÄpyrHx c-beAoÖHbix ajih Hero pacTHTejibHbix BbiAejieHHH, to oho xacaercfl 
CBOHMH jianxaMH OCHOB3HHH BOjiocxoB, s TaM HMeiOTCH pa3ApaxmMbie
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KJieTKH, KOTopbie nepeAaioT BocnpuHHTbie h m h  pa3Apn>KeHHH npoTOtiJia3Rie 
BOJiocKa. Bojiockh oTBeqaioT Ha pa3ApameHHe to m , hto  3arH0 aioTCH Bepxyrn- 
KaMH K cepeAHHe JiBCTa, KOTopbiH H caM H3rH'6 aeTca, nojiynaa (JiopMy nama 
HJIH JIOŻKKH. OKpyJKeHHaa CO Bcex CTOpOH BOJIOCK3MH, Myxa nOHCMHOry 
nonaflaeT b cnjiouiHyio KanJiio BbiAejieHHoro hm h  nnmeBapHTejibHoro coxa, 
b KOTOpOM h nponcxOÄHT nepeBapneaHHe. K KOHuy npouecca Tejió Myxn 
pacTBopaeTCH, xpoMe x h t h h o b h x  noKpoBOB. rioc jie  stoto  jihct cHOBa pac- 
npaBJiaeTCH, b o m c k h  cthhobhtch  Ha cBoe MecTO, h BeTep yHocHT noAcox- 
uiHH Ha cornue noKpoB HaceKOMoro. M ojkho ynoMímyTb eme pocaimy 
ßjiHHHOJiHCTHyio —  D r o s e r a  l o n g i f o l i a ,  y  KOTopon jihct, peainpya  
Ha npHKOCHOBeHHe HacexoMoro, m o k c t  sanpyrnmaTbca no AJWHe. y  poca- 
HOK npopecc oÖMeHa KOMÔHHHpyeTca em e h c npoueccoM pa3Apa*mMOCTH.

Phc. 21. MyxoJiOBKa ( D i o n e a  t n u s c i p u l a ) : ^ - o6uihh bhh;
ß ---OTÄeJItHblH paCKpblTblii il HCT MyXOJIOBKH.

B AMenHKe Ha TopdmHbix ôojiOTax m o >k h o  pa3biCKaTb Tax Ha3biBaeMyK> 
M yxojioBKy —  D i o  n e a m u s  c i  p u  la  (pnc. 21). OHa c o c to h t  Ha po3emH 
.HHCTbeB h  n ym m  Kopneii, BcacbmaiomHX Boay; pBeTomiaH cTpejma ee 
c ÔeJibiMH HBeTaMH, k b k  h  bch  MyxojioBKa, KpynHee, h cm  y p o c h h k h . mncTba 
y  MyxojioBKH nocTpoeHbi eme HmrepecHee, neM y  pocmiKU. lyamAbiH jih c t  co ­
c t o h t  H3 ABYX CHMMeTpHHHblX nOJIOBHHOK ( PHC. 21, B) ,  HMdOmHX SyÔHaTbie 
KpaH L CHJILHO VAJIHHeHHblMH 3y6qHKaMH, paCnOJIO>K€HHbIMH T3K, ^TO SyO^HKH
O A H o ro  K pasi n p H x o A H T c n  npoTH B  n p o M e rn y m o B  APyroro- H a c e K O M o e , c e ß - 
m e e  Ha t 3 Ko h  jihct, m o h îc t  AOJiro r y j iH T b  n o  H eM y, He B b m b iB a a  hh k3Khx  
H3MeHeHHH, HO eCJlH O HO KOCHeTCH OÄHOH H3 TpeX  m eTH H O K, C H M M eT p HH HO 
p a c n o j io m e H H b ix  Ha io jk a o h  H3 A B y x  nojiO BH H O K jihct a, to  B 0 3 H H K a er p a 3 - 
APaJKeHHe, K O T opoe  n e p e A a e T c n  c p e A n e ñ  HCHJiKe. JIh c t  3a x jio n b iB a e T C H , 
h  H a c e x o M o e  o x a s b iB a e T c a  iBHyTpH r j i y x o r o  Menina. Tenepb H a n m ia iO T  a « h - 
CTBOBaTb K p a c H b ie  cHAHHHe >K€Jie3KH, p a c c e a H H b ie  n o  B c e fl nOBepXHOCTH 
JiHCTa O hh BbiAeJiH iOT n n m e B a p H T e jib H b iH  (})epMeHT, 6 jih3Khh  n e n c H H y , h My- 
p a B b H H y io  KHCAOTy, B ce  ô e jiK H  H a c e K O M o ro  pacT B opsuoT C îi, ocTaeTC H  TOJibKO 
XHTHHOBHH nOKpOB, KOTOpblH C A yB a e T  B eTep, KO TA3 JIHCT CHOBa paC KpoeTC H .
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Ha HameM ceBepe, Ha Jiyrax okojio penen b Hione jienno BCTpeTHTí* 
»HpHHKy ( P i n g u i c u l a  v u l g a r i s ,  pnc. 22), y  KOTopog 4>H°JieTOBbiK 
UBeTOK CBoeu (jjopMoñ HanoMHHaeT cjmajiKy. 3 to pacreHue HMeeT poaeTiry 
JlHTbeB, CHa6 >KeHHbIX rpnSoBHAHblMH CHflHHHMH Xtejie3KaMH, KOTOpbie Bbl- 
AejimoT cjjepMeHTbi, nenTOHH3HpyiomHe óejiKH. Oho He HMeeT ctojib cjiohíhmx 
npHcnoeoÓJieHHH, KaK MyxojioBKa h pocHHKa, HacexoMoe saecb npocTO npn- 
jiHnaeT k bh3koh nHmeBapHTejibHOH jkhakocth h b hch nepeBapHBaeTcsi.

HacKOjibKo «eHTejibHo BeigecTBO, BbmejiHeMoe me jieak a m h , noKa3biBaer
TO, UTO KpeCTbHHKH BO MHOTHX MeCTax ApxaHrejibCKoñ h  B ojío toackoh  o ó - 

JiacreH COÓHpaiOT JKHpHHiKy H po- 
CHHKy ajth Toro, hto 6 m  e iHX n o -  
MOlgblO MbITb KpHHKH H3-nO,H MO-
j io x a .  M o j io k o , C B e p T b iB a jicb , 3a -  
A e p jK H B a e T c a  T pe ig H H a M H  h  n e p o B -  
h o c t h m h  c t c h o k  n o c y A b i,  B o a  a He 
p a c T B o p a e T  S e jiK O B, p o c a iiK a  m e  
CBOHMH (|)epM eH TaM H  paCTBOpHCT 
6 e jiK H  h  o t jth h h o  o m im a e T  n o c y ,z iy .

ZÍJ1H TaiKHX paCTeHHH, KaK po- 
CHBKa, MyXOJIOBKa, JKHpHHKa, B 03- 
MOHÍHOCTb yCBaHBaTb a30T, aOCTa- 
BjiaeMbiH h m  HaceKOMbiMH, H M eer 
rpoMa^Hoe 3HaneHHe.

B TponHKax, ra e  mH3Hb p a3~ 
BHBaeTCH ropa3ao pasHoo^paaHee 
h nbiixiHee, m h  HMeeM eme óojree 
HsyMHTejibHbie Beipn. M bi HMeeM 
TaM xyBHJH'HHHKiH ( N e p e n t h e s , .  
pHC. 23), y  KOTOpblX JIHCTbH pa3 - 
BHB3IOTCH iB HeKOTOpOH eBOCH HaCTH
b  B H fle  n o j io r o  c o c y a a  S o j ib in o ir  
BM ecTHM O cTH ( o k o jio  c T a x a H a ) . H a  
BH yTpeH H H X c x e n K a x  3 T o ro  « c o c y -  
A,a» « a x o a H T C H  m e jie a K H , © b ia e -  
JIHJOtHHe IIH IH e B a p iIT e jIb H b tH  COK H 
M y p a B b H H y io  KHCJiOTy; ó o jie e  n o -  
jioiBh h m  a c e ro  c o c y p a  H a -  
noji-HeHO JKH A KocTbK ); HaeeKOMbie

\J\ U  f t  i ' ca/íHTCH Ha Kpan KyBniHHHHKa, n a -
AiaiOT c Hero BHyTpb, TOHyT b mHA- 

kocth >h nepeBapHBaroTCH TaM. KyBniHHHHKH N e p e n t h e  s’a MoryT nepeBa- 
pHBaTb Aame xpynHbix HaceKOMbix h nacTo nojiHbi hmh .

KpoMe Toro, cymecTByiOT em e óojiee cJiomHbie cjiynan mrraHHH pacre- 
HHH, B KOTOpblX npHHHMaiOT OAHOBpeMeHHO VHaCTHe HBeTKOBbie paCTeHHH, 
rpHÓKH H SaKTepHH, HJIH TpHÓbl H BOAOpOCJIH. 3 tH CHMSHOTHHeCKHe CHCTeMbí 
nHTaHHH Mbl H3JIOHÍHM B CBOe BpeMH B CBH3H C yUCHKeM o KOpHe, Tenepb. 
are orpaHHHHMCH ynoMHHanHeM oó hx cymecTBOBaHHH.

B 3aKjiK)HeHHe 3toh rJiafibi nocTaBHM Bonpoc: iiem p a c T C HHf i  o t j i h - 
n a e T C H  o t  k h b o t h h x ? Bonpoc stot KameTcn hÍ hhuíhhmT^^°Ka muí 
cpaBHHBaeM Me>Kn,y co6oh Bbicume o p ra H H 3 M U . E cjih n<e HaM npHxoAHTc^i 
paÓOTaTb C HH3m HMH o p ra H H 3 M a M H  —  daKTepHHMH, OAHOKJieTOHHblMH BOAO-
pOCJIHMH H rp H 0 KaM H, C O^HOH CTOpOHbl, H OAHOKJieTHbIMH >KHBOTHbIMH,----
c Apyroñ, TO OH iipnoSpeTaeT 6ojibmyio ocTpoTy. 3. T e k k e n b npoSoBaji 
BbIHTH H3 3aTpyflHeHHH, yCT3HOBHB OCO0UH MHp HH3mHX Opr3HH3MOB —  
npOTHCTOB HJIH MOHCp, HO C03AaA 3THM JIHUIb 3aTpypHeHHe, T3K KaK. HBH- 
jiacb Heo6xoAHMOCTb pa3rpanHHHBaTb pacTeHHH yme ne TOjibKO ot >khbot~ 
HMX, HO H OT npOTHCTOB. OrpaHHHHMCH, CJie^OBaTejIbHO, pa3AejieHHeM H HH3- 
IIIHX OpraHH3MOB Ha JKHBOTHbie H paCTHTejIbHbie. >[<HBOTHbie H¡ pacTeHHH».
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«w rK asaji H  I l a p B H H B  KOHue caoero Tpy^a o npo-

S Í oS S hHH BHAOB, HMÊiOT

“  6 r  S S ï T i ” «  K Ü -  A PyrA P yra , 

a í^ en ae  9HeprnH.

Pue. 23. HaceKOMOMHOe pacreHHe -  nenenTec ( N e p e n t h e s ) ,  o6uvm bhä
paCTCHHH.

Paiibiiie bo MHorHX KVpcax oómeií (j)H3HOJiorHH roBopHJiocb, n jo  jkhbot-
„oe Î « F « o »  .’ « e » «  » « n o ™ — «
m m  yrJieKHCJlOTOH S p o w  » W

= " s is I= H S = .= ~ i
“•ŜSrïïS A -  H€e BHr*
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, opo( | ) nJ i J i OM B 3ejieHbiHj b c t , odjiaaaeT cnocoÖHOCTbio (boro- 
TpocpHoro riH'raHHH, t . e. cnocoöiiocTbio CHiiTeaHpoBaTb miraTejibiibie Beine- 
CTBa 3a cqeT aneprim cojihchhux Jiyqeñ, yrjiepoąą. yrjieKHCJioTM B03nyxa 
h ajieMenTOB BOflhi. PacjeHHe oöjiaaaeT cnocoÖHOCTbio HanonjiHTb h coxpa- 
HHTb B cBOHx TK3HJIX 3ariacbi o6pa30BaiiHb¡x hm opraHHqecKHx BemecTB- 
nanpHMep, 3anac caxapa b Kopne cbckjim, 3anac npaxMajia b 3epHax nme- 
HHUbi hjih KJiyöHax «aPTO<j)ejiH, aanac jkhphoto Macjia b ceMeHax noncoji- 
HeqHHKa HJIH KOHOI1JIH. A

ÄHBOTHbie He CHHTe3Hpyi0T HeopraHHqecKHx BemecTB, OHH nepeBaDH- 
BaioT ro ro B b ie  y rjie B o a b i, * hPm  h ÖejiKH, oÖpasoßaHHbie apypHMH >k h b o t - 
h u m h  HJIH pacTeHHHMH, npnqeM npeapamaiOT óejiKH pacTHTejibHbie b 6ejiKH 
jKHBOTHbie, M acjia  pacTHTejibHbie b jkh pm  jKHBOTHbie h t . æ. CaMoe » e  r jia B - 
H°e B TOM> qTO JKHBOTHbie He npeBpamaiOT jiyq n cT y io  SHeprnio co jiH pa b x h - 
MHnecKyio BHeprHK). O t MHpa H eopraH iiqecK oro  pacieH H íi, x a x  h >k h b o t - 
Hbie, OTjiHHaiOTCH npopeccoM  HenpepbiBHoro npeBpamenHH BeipecTBa h 3Hep- 
rHH. O  ¿ufano >kh  Bom bie  OTjiHHaioTCH HecpaBHeHHO ÖOJIbmeil nOABH/KHOCTbIO 
h oo jiee  aKTHBHbiM xapaKTepoM peaiaiHH Ha pa3flpa>KeHHe, qeM pacreHHH 

BbiCTpoTa peaiKUHñ, dbiCTpOTa ¿ib h jk€ hhh  y  pacTeHHH h >k k b o t h m x  pesno 
p33JIHHHbI. B TO BpeMH KaK ÍKHBOTHbie Ha CBOCM, ÓOJiee ÖOraTOM 3HeDTH€H 
HHmeBOM M a ie p n a jie  M o ryT pasBHBaTb öo jiee  SbicTpue ¿iBiDKeHHa 6ojiee’ 
ßbicTpbie npeBpameHHH, pacTeHHH hbjihkdtch opraHH3MaMH, paöoTaiom H M tt 
öo jiee  MeÄJieHHO. K o i\a a  m m  b h¿ih m  nepej* coöoh no jie  p>KH hjih  nmeHHiibi 
Mbl 3HaeM, m o  3 /jecb co3HflaeTCH BHOBb opraHHHecKoe BemecTBo, ho bh h h m  
TaKHíe, HTO, HecMOTpH Ha noTOKH cojiHeHHbix jiyq e ñ , n a ^ a io in n x  Ha no jie  
paöoTa, npoH cxo flam an  b pacxeHHH, He oTJiHHaercH ßbicrpoTOH hV* h m  
ue jie jiH  h MecHubi htoöm  npouecc HaKonjieHHH y rjie B o ÄoB h C b S Î o “  
hhjich h  y p o j K a n p g g  PacxeHHH ö e p y r KojumecxBOM o co ö e fi H e yc ïa n - 

CTbio paöoTbi. Ha stom h ocHOBaHo orpoM Hoe xo3HHCTBeHHoe 3HaqeHHe 
pacTeHHH. B oöm eM  pacTeHHH MeHbuie p a cxo a y io T  b  npopecce äh o c h m h jih - 
UHH H MeHbuie oc bo 6 o >k  n  a io t  3HeprHH, JKHBOTHbie —  öoJibuie. n p o u e c c  h h c c h  
MHJIHHHH, B qaCTHOCTH, OpOpeCC flMXaHHH, y JKHBOTHblX IipOXOAHT HHTCHCHBHee 

1 an Kan b nponecce oöM ena y pacreHHH rjiaBHOe 3HaneHHe hm cio t  v r j ie -  
BOflU, TO npO/iyKTOM HX QKfjCJIgHHH 3BJI5IIOTC5I O P T 3 H H f le  C KH  e K H-
RMrr°pTLI’ oco6eHHO „qacTO iuaBeucBatH, HÖjmmiaa, .TUMomiaH h np., noqewy 
BbmejieHHH pacTeHHH KHcjibre-.-y^ whbothmx npeoSjia^aeT óejiKOBbiñ oômch 

npojtyKTOM KOToporo b opra«H3Me HBjineTcsi jwoqeBHHa, jie rnö 
pacnauaioiuaacH c oöpa30BaHHeM aMMHana, noqeMy bma,ejieiihh jkhbothbix 
mejioqHbie. FpHÖbi, KOTopbie jinuieHbi xjiopoijiHJijia, Majio Hcnojib3yiOT y rjie - 
BOAbi, 6-oraqe öejiKOBbiMH coejinneiiHíiMH, noqeMy h hmciot mejioqHbie BMae 
JieHHH. OAH3K0 HO ÄPyrHM CBOHM CBOHCTBaM, HO ÖJIH30CTH K HOKOTOPblM 
BOÄOpOCJIHM OHH Bce >Ke ÖJIHJKe IK paCTHTejIbHOMy MHpy. ”

M m BHÆejiH, hto no cnocoßaM nHTaHHH pacTeHHH paaÔHBaioTCH Ha naTb 
rpynn, npiincM nepBbie tPh rpynnbi -  xeMorpocfiHbie, cJjOTOTporfiHbie h canoo 
(J)HTHbie opraHHSMM -  Hrpaiox KojioccajibHyio pojib b oonje , nponecce m -  
roBopoxa BemecTB na seMJie. H to KacaexcH na?a3HTOB -  dyÄb to ó a n ™  
rpHöbi hjih useTKOBbie pacreHHa, -  To ohh nrpaiOT y>ne BropocTeneHHVKi 
pojib, h KOjiHqecTBo opraHHqecKoro Bemecrea, noxopoe ohh bboäht b cboh 

J öHxoa, cpaBiiHTejibHo hhhtojkho, 33TO 6o Pb6a c napasHTaMH 
B cejibCKOM xo3HHCTBe h b MeÄHUHHe HMeeT äjih Hac nepBocTeneHHoe 3Ha- 
qeHHe. HanoHeu, xhiuhhkh sto, Tan 0Ka3aTb, My3eHHbiH oö-benT peaxoe 
HBjieHHe, «OTOpoe Ba>KHO u m  Hac He no cboch pojiH b npyroBopore BemecTB 
a TeM qTO nOMOraeT BMHCHHTb CymHOCTb XíHSHeHHMX CBOHCTB pacTeHHH '  

Mbl OXB3THJIH B 3TOH TJiaBe OÖIUHe CBOHCTB3 >KH3HH, 3 T3K>Ke paSiiejie- 
Ha M«p PacxeHHH H MHP JKHBOTHMX. Tenepb HeOÖXOflHMO nosnaKo- 

MHTbCH C TeM OÓIHHM HBJieHHCM, KOTOpOe OÖPeÄHHHeT He TOJIbKO CBOHCTB3 

fn n n ^ L Po°«HHe PaCTeHHñ’ HMeHHO C HX KJieTOHHMM CTpoeHHeM. KjieTKa H nPC¿ 
yayT a,aaee. conpoBoxyaaTb Hac bo Bcex Hauinx H3MCKáHHHX.



Hacr t ib  ß m o p a H
O P rA H b l BEEETATHBHO ft >KM3HH PACTEHHÑ

r J l A B A  IV

CTPOEHHE PACTHTEJlbHOW KJ1ETKH

sÎS'SpSrïKLrïLJEŜ LISSSr5SS.-iSîŜ£™,,SSâ:
B ie rna  pa3pe3aHHbie nacra pacTCHHH hmcjih bha Kan 6u  cera, coctohiu 
Ł  M a ce n S h x  HHeeK. Bhjih JiH sro  |cp y *o « H , MHororpaaHHKH h»
B b' Ti! H VT bl e chopMbl, -  JierKO Ó bl,TO OÖAHCHHTb SaBHCHMOCTb (JjOpMbl 3THX

^ T e o iZ Z T e T o m o ro  CTpoennn, paapaöoTaHHaa UleanHOM h U I ^ e n o M  
(1839)^ íoATBepAHJia npHHUHiiHajibHoe cahhctbo h oömee npoHcxoiKAeHHC

EC éro^KH Boro. CTOjieTHH, KorAa MHKpocKon 6biJi HecKOJibKo y jiy a -
„ ,e n  S a r a  a a M w a rb , w o b  KJie raax b SHamiTejibHOM rac jie  ^ j iy n a e B  
HMeeTca h coAepKHM oe. OKa3biBaeTCH, hto  BHyTpn k 3>kaoh T axon  n a e n M  
nan KJieTKH (dhc 24) HMBeTCH n jio ra o e  öjiecTHm ee TeJibue, nojiynHBUiee na - 
BaHBe K T e T  O HH o  r  o  h a  p a. f l * h coAep>KHMoro k .totkh  y c ra H O B ^ c «  
T6DMHÎ «n DO TO n JI a 3 M a». TaKHM oöpa30M , yace öo jiee  CTa JieT « a s a a  
CT3JIO * H3BCCTHO, B TO paCTeHHH HM€K)T OAHOpOÄHOe CXP^HHe BTO O H H C M h
raioTCH H3 OTAeJibHbix nacrau, OTrpaHHneHHHX oAHa PJ ö
OÖOJIOHKOH, npHTCM BHyTPH K3ÄAOH T3KOH OÖOJIOHKH HMeeTMI ÖOAee HJIO
Hoe ÖJiecramee xejibue -  HApo h rycxan nojiy>KHAKafl wacca n p o r o i™ bI,. 
HecxoJibKO exoaran no cBoeMy cocTaßy c öejiKOM Chip yp ■

B 9TOM y¿HHH 6bijih, OÄH3KO, HeKOTopne HeacHOcra: «anpHMep, nopa- 
Ka jio  TO HTOy"eJ™ H BOAopocJieñ h tPh6ob cymecTByioT opraHHSMb,, no-

ct po eKiHbiej m a ^ HeTcn oah3 cpaBHHTeJibHO ueöojibiuai! BOAopocJib pa-
CTvmaa na KaMenHCTOM m e  sajiHBOB sànaaHOH nacra Cpe ah3Cmnoro Mopa 
h S a a e M a a  Kayjieonoñ ( C a u l e r p a ,  Phc . 25), B K3kh x  o h  Hanpaaro- 
HHHX MH hh paspesajÎH ee, oua HHrÄe ae oÖHapy*HBaeT KjieronHoro cxpoe-

1 BnepBHe othctjibbo ctjwpMyjiHpoBaji noJioxeHne o tom, ™
» , KiieroK h BoaHHKaer hs kjTctok, w o  OTJimneM » hbofo ot aexHBoro «Maerca « « tot 
HoecTpoeuHe, Äo U l s a n n a  n U I a  e fi A e n a, -  pycciaiH naTypajmcr n  a a e j i  T o p a  
HHHOB (1834). Ped.
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HHH. BHyTpH Bcero pacTeHHH, KaK b njiocKoñ JiHCTOoöpasHOH Bepxneñ ero 
tíaCTH, T3K H B HHiKHeH .CTeÓJieo6pa3HOH H B nOXOÄHX Ha KOpHH OTpOCTKax, 
BHeflpgiomHxcH b rpyHT, Har^e hct KJieTOHHbix neperopop,OK. 3flecb HMeeTCH 

■oflua oóipaa nojiocTb, h b Heñ mhoto n^ep; oh« norpyxceHbi b npoTonjia3My 
u nepeABHraiOTCH BiwecTe c Heñ BHyipH re jia  pacTeHHH, to nepexo^g b hhjk- 
Hioio qaCTb ero, to noAHHMancb BBepx. Be3Ae ot HapyrKHbix ctchok frcay- 
■.’iópiibi Iotxoaht BHyTpb Heóo^buiHe naJioqKooöpasiibie BbipocTbi, Ha KOTÓpbit 
(B ojiHpaexcH npoTonjia3Ma np« cbohx nepeÆBHHieHHHx.

TaKoe CTpoeHue hohhjih «an rpoMaAHyio KjieTKy, £Hc})(j)epeHUHpoBaHHyío
HanoAoóne uejioro pacTeHHH, HMeio- 
merO KaK 6bl CTeÓJIH, JIHCTbH H KOpHH. 
rio3flHee s to  CTpoeHue nojiyqnjio Ha- 
3BaHHe CH( j ) OHi HOr O (HeKJieTOH- 
Horo). S to OÖCTOHTejIb'CTBO [ CHJIbHO 
H3MeHH€T nepBOHanajIbHyK) TOHKy 3pe- 
HHH Ha CTpoeHHe OpraHH3MOB, CO- 
rjracHO iKOTopoñ Bce o h h  oßnaaTejibHO 
CO CTO HT H3 OTAeJIbHhlX KJICTOK].

ÆpyroH CTOjib * e  Tpy^Hbiñ cjiy- 
nañ, —  3TO njia3MopiHH rpnöoB-cjiH3e- 
BHKOB, HJIH MHKCOMHUeTOB. Iljia 3MO- 
AHH CJIH3eBHKOB npeflCTaBJIHCT COÖOH
CKOHjieHHe npoTonjia3Mbi c mhotohh-
CJieHHblMH KHOTOHHblMH H«p3MH. r i j ia 3 -
moahh flocTHraeT HHor,n,a 3Ha«HTejib- 
HblX pa3.\iepOB, nOflBHHieH, HO COBep- 
HieHHO JIHIHCH OÔOJIOHGK KaK BHyTpH, 
T3K H CHapyJKH. rijIHOMO^HH MOJK6T 

■ ëbiTb coBepmeHHO ne 3am.HmeH, HJ1H 
O^eT Bbl^ejieHHHMH 3MOp(J)'HOH H3B6CTH, 
KjieTOHHoro >Ke cTpoeHHH b hcm hct 
« b noMHHe.

Bce fle jio b tom , hto oôojioqxa 
ecTb HeACíiTejibHaH 3aiHHTHag qa-CTb 
KJieTKH, 3TO ee HOKHBan qacTb; ôojiee 
CyipeCTBeHHblMH HBJIHIOTCH HAPO H npo- 

.Tonjia3Ma.
PaÔOTa HM6HH0 3THX £Byx qa- 

CTeñ kjictkh h oôycJioBjiHBaeT co- 
6oñ HBJICHHH >KH3HH. rioCKOJIbKy H B 
chcJjohhom opraHH3Me h b nnasMo/tHH 
CJIHaeBHKOB HMeeTCH Sojlbuioe kojih- 
qeCTBO Hflep, MH MOJKeM CHHTaTb, HTO 
HJia3MOAHH no CBOCMy CTpOeHHIO coot- 
BeTCTByeT m ho ro  kjioto q no m y opra- 
HH3My, ho Hnpa c OKpy>Kaioineñ hx 
npoTonJia3MOH He OT/renenbi npyr o r 
flpyra  KJieTOHHbiMH oóojionKaMH.

KJieTKy Bogóme mo>kho paocMaTpHBaTb, KaK [oßna^aiomyio bccmh cboh- 
«CTB3MH ÂHBoro h npeeMCTBCHHo nepeAaromyio sth cBoñcTBa ot npe^KOB 
K HOTOMK3M GÄHHHHy, «H3 p33MHO>KeHHH H 7lH(j3(J)epeHH,HpOBaHHH KOTOpOH 
B03HHKaiOT h BbipacTaroT Bce opraHH3Mbi». (O. S H r e j i b c  «JI Oeñenóax» 
M.. 1931)]. ’ p .

ÄHBoe coAep?KHMoe kjictkh, b npoTHBonojio>KHocTb oôojioHKe, HHorna 
ua3biBaiOT n p o T o n j i a c T O M ,  b Kotopom Hanßojiee cymecTBenHbiMHsjie- 
MeHTaMH pa3jraqaiOT n/ipo h  npoTonjia3My.

r io c jie  OTKpbITHH npOTOHJia3MbI flaHbHeHlUHe HCCJiep,OBaiIHH nOKa3ajIH, 
hto p. KJieTKax 3aiKJ«oqeH eme pnn oôpa30BaHHH, KOTopue BHanajie ocra .que b
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Phc. 24. PacTHTe.ibHasi icaeTKa: o — 060- 
JiOMKa; n -  riopu b oôoaoarfe; « —  swpo; 
np - npoTO!Ma3Ma; m. np. — tjdkh npoTo- 
njia3Mu; n ji. — njiacTHHbi; e — BaKjqwm.



Phc. 25. Boaopocjib KayJiepna (C a u 1 e r p a).

He3aMeqeHHbiMH. TaK, BiiyTpn npoTonjia3Mbi HaxonHTCfl b pacTHTejibHbix 
KjieTKax, oTcyTCTByH b KjicTKax KHBOTHbix, eme AOBOJIbHO njIOTHbie 3epHa, 
HasuBaeMbie n ji a c t k ä  a m h .

3areM  6hjio  oöpameHO BHHMaHHe Ha to , hto npoTonjia3Ma, KOHueHTpn- 
nvHPb oxojio cTeHKH KJieTKH, okojio oöojiohkh, h o6pa3ya eine HecKOjib'KO 
THXieâ, nepeceKaiomHX nojiocTb KJieTKH h oxpymaiomHX «AP«, Bce-TäKH 
He aanojiHHeT Bcefi no-
JIOCTH B3pOCJIbIX KJie-
toiK. OcTaioTca npo- 
CTpaHCTBa, B KOTOpblX 
HeT HHK3KHX 3epeH,
HHK3KOH npOTOnJia3- 
Mbl, OHH HanOJIHeHbl 
JKHÄKHM paCTBOpOM,
Tax Ha3biBaeMbiM
K JI e T O q H bl M co - 
K O M. 3 th HOJIOCTH 
HOJiyHHJIH H33BaHHe 
B a x y o j i e H  (ot cjio- 
Ba BaxyyM— nycioTa,
BaxyojiH —  MajieHb- 
Kaa nycTOTa hjih ny- 
CTOTKa). Baxyojin 
Bcerna OTrpaHHHeHbi 
ot npoTonjia3Mbi, bo3- 
HHKaiomeH Ha noßepx- 
HOCTH nocjienHeñ, oca- 
Aohhoh nepenoHKOH.
Tax>Ke h caMa npo- 
Tonjia3Ma non hjiot- „ „ -
HOH KJieTOHHOH OÖOJIOHKOH HBCeT OÖblHHO UpOBpaHHblH rOMOreHHblH CJIOU,
B KOTOPOM HCJIbSH OÖHapy>KHTb HH SepeH, HH HHT€H, IHHK3KHX OCOÖblX OÖpa- 
30B3HHH. 3 tOT Hapy>KHbIH CJIOH HpOTOnjia3MbI nOJiyHHJI HaHMeHOBaHBe c r e- 

k j i o b h ä h o h  n p o T o n  J ia 3 M b i, hjih r  h a ji o n ji a 3 m h . 
Ha noBepxHocTH nocjieAHeñ B03HHicaeT o c a n o  iih  a s  hjih 
o c M O T H i e c K a a  n e p e n o H K a 1.

Bo MHorHX c jiynaax kjictkh >KHByT cboöoäho, He coenn- 
HHH'Cb HH B ¡K3KOH KOMHJieKC. K>eTKH MOryT 06pa30BbIB3Tb, 
rpynnnpyHCb no HecKOJibKy, hjih noMHory, Tax Ha3biBaeMbie 
XOJIOHHH, a 33T6M CHOBa OCBOÖOJKAaTbCH H TOr/ia ABHraTbCH 
cboöoaho. OqeHb nacTO Taxne OTnejibHo JKHBymne KJieTKH 
C HX HÄPOM, HpOTOnJia3MOß, BaXyOJIHMH, KJieTOHHblM COKOM, 
a nacTO h c nJiacTHÄaMH, öbißaioT eme cHaömeHbi h opraHa.MH 
ABHJKeHHH B BHfle peCHHHeX HJIH JKryTHKOB, HanpHMep, BOÄO- 
pocJib xjiaMHÄOMOHana (pnc. 26). }KryTHKH hbashotch nna3Ma- 
THHeCKHMH HHTHMH, OHH OÖblKHOBeHHO IiapaCTaiOT H3HyTpH 
KJieTKH, a na KOHuax jierKO pa3pymaioTCH. H ajinnne mryTHKOB 
oöecnenHBaeT JKHBymeft b Bone KJieTKe BpamaTejibHoe h no- 
CTynaTejibHoe ABHJKeHHH, b 3aBiicHMOcTH o t - xapaKTepa hx

HaKoneu, b nporoiuiasM e BcrpeaaiorcH ßojiee T p y w o  o Ö H a p ^ m a e M «
TPJIbUa paSJIHHHOH t o M b l - X O H Ä p H O S O M b l ,  BUNKUM KOTOpblX nona
eme m  m ojito  hcho. HexoTopbie aBTopbi paccwaTpHBaioT hx k 3k aanarm 
n^acTHÄ (npoTonjiacTHÄbi), hs KOTopbix BHOCJieACTBHH oöpasyro ica  n jia- 
C1HAH Ba>KHO, O flliaxo, HTO Mbl H3XOAHM XOHApHOSOMbl H y JKHBOTHbIX.

^ = r = ; Â " 5 ï . :

Phc. 26. Oä-
HOKfieTOMHaS

Boiopoc/Ib
xnaMHÄOMOHa-

Jia (C h 1 a m y- 
d om o- 
n a s).

: r S ™ Ky ^  -  npoTonjiaaMa. Pe5.

.5 BeeAeHHe b  öoTaHHKy
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Cjie/ioBaTejibHo, b KAexxe ecTb cboh nocxoHHHbie qacTH: napo, npoxo- 
njia3Ma, h aepeMeHHbie coo6pa3HO TOMy, KaKOB B03pacx KJieTKH — BaxyoAH 
c KJieiOMHbiM COKOM. y  cjioxoxpoiJiHbix opraHHSMOB (boaopocah, MXH nano- 
p0THHK006pa3Hbie, rojioceMeHHbie, UBexxoBbie) rpoMaAHyio pojib lirpaior 
njiacxHabi. ^

Haao noMHHTb, hxo xpoMe nepeqncjieHHbix nacxeñ xabxxh, b Hen motvt 
aaxo^HTbCH eme pa3AHXHMe B K j u o i e H H s ,  HBAsnomHecfl npoAyxxaMH o5- 
MOHa. Tax, Mbi nacxo HaxoAHM b XAexxax 3epHa xpaxMaAa, xanAH »HpHoro 
Macjia, 3epHa npoxeima hah 6eAxa, xpHcxaAAM MHHepajibHbix cojieñ, Hanpu- 
Mep, riinca, opraHHnecxHx cojieñ, xax, HanpHMep, maßeAeBoxHCAoro hah 
FOAOHhOXHCAOrO XaAbUHH, X3HAH CMOJIbI H np. Bee 3X0 BOA MHKpOCKOnOM 
HweeT cBOKj xapaxxepHyio cxpyxxypy, Aerxo oxAHxaiomyio oaho pacxemie 
ot Æpyroro.

KpOMe Toro, nocpeACTBOM cooxBexcxByiomHx peaxTHBOB m m  Aerxo 
mojxom ooHapy>KHTb b XAexxax pacTBopeHHbie b XAexoxHOM coxe caxaD 
opraHHqeexHe khcaoth, AyôHAbHbie BemecTBa, HHyAHH, acnaparHH h np' ’

Mbi mojxcm Aax<e npocAeamb, xax Bee am  BemecxBa hohbahjoxch 
B xAexxe. B mOvTOaoh, HeAaBHO o6pa30BabineHCH XAexxe HHqero, xpoMe npo- 
Ton-nacTa, neT, Bee sxo BbipaôaxbiBaexcH nocxeneHHo. 3xo no3BOAHex Haw 
CBHraTb XAexxy 3a cBoeo6pa3Hyx) AaßopaxopHK) cHHxe3a opra«HxecxHx Be- 
mecTB. da cnex yrAepoAa yrAexHCAOxbi, pacxBopeHHoñ b BOAe hah Haxo- 
AHmencH b B03Ayxe, sa cxex KHCAopoAa h BOAopoAa boam , 3a cnex mhhp- 
paAbHbix coAeH, pacTBopeHHbix b Ao>KAeBOH BOAe HAH b rpyHTOBbix boa ax 
noHBM h b 6ecqHCA€HHbix BOAoeMax 3eMAH, —  3a cnex Bcero sxoro xAexxa 
crpoHT ueAMH pHA opraHHMecKHx BemeexB. He hhao, oAHaxo, Ayiwaxb, hig  
rpaAofilieCKaH npHpOÄa OT'a'ejieHa OT Heopra-HHHecKoił HenpeoAOAHMoS npe-

M h  y * e  MHoro pa3 y6ex<AaAHCb b iioahoh bosmojxhocth CHHxe3Hoo- 
Baxb opranHqeciKHe BemecxBa H3 HeopraHHnecxHx. B ë j i e p  oxxpbiA chhxq3 
MoqeBHHbi [A. M . B y X a e p o b, CHHxe3HpoB3A MOHoeaxapHA, A. H. B a x -  
coeAHHeHHe, noAoÖHoe 6eAKy|. He 3a ropaMH, Moxeex 6bixb, xe ahh xorAa 
cxanex bo3MOx<hmm cHHxe3 xtHBoro BemecxBa — npoxonAa3Mu.

PaccMaxpHBaa oxAeAbHbie HxeHXH, H3 KOTopbix cocxohx Atoôaa pacxn- 
xeAbaaa xxaHb, aioóoh pacxHxeAbHbifi opran, Koxopue HMerox oôm ne cboh- 
CXBa BO BC€M paCXHXeAbHOM MHpe, H€H3MeHHO IlOBXOpHIOmHeCH npH C3MMX 
pa3Hoo6pa3Hbix ycAOBHax, Mbi 3aMenaeM, qxo ocHOBa pacxHxeAbHoñ >kh3hh 
h eerb KAexxa. Æepeôo, xpaBa, xycx cocxohx h3 xmchh h mhaahohob TaxHx 
xAexox, >xhbmx h MepxBbix. H 3 oahoh xAexxH nyxeM ee poexa h AeAe-HHH 
o6pa3yioxcH HOBbie opraHH3Mbi. A

XapaxxepHOH qepxon XAexxH hbahcxch xo, hxo b «en bm HaiiAexe B-e 
ocHOBHbie jipoHBAeHHH >xh3hh. B XAexxe Aerxo oÖHapy>XHXb npopecc o6mph3 
COCXOHIUHH O A HO B p e M ©H HO H3 3CCHMHAHUHH H AHCCHMHAHUHH. KAeXXa
riHxaexcfl, BcacMBaex nnxaxeAbHbie BeipecxBa, hx nepepaôaxbiBaex cHHTe- 
3Hpyex cAo>XHbie opraHHHecxHe BemeexBa, norAoipaex cboöoahhh' xhcao- 
pOA B03Ayxa, npoHBAnex npn sxom onpeAeAeHHyro sneprn io qacxo abh- 
HiexcH, pacxex h , AoexHrayB HSBecxHbix npejieAOB, acahxch ’

Kohchho, mm He yxBepjxAaeM, xxo xchshb na 3eMAe nouiAa hm6Hho 
ox ja x o H  XAexxH, xaxyio mm bhahm 3Aecb, ox noAOÖHOH cxpyxxvpno cao>k 
hoh K io a  c p « o «  opra»OHÄOB. Mbi name ■ > «  r p m W  ac~ .  
• “  °Pra»»3MOB -  SaKTBpiiH » BHaaOBua Boaopocaa, r „e  Ł kh P„oc™ „ u  
ropasAO npome: Hex pesxoro AeAeHHH Ha hapo h npoxonAasMy nex pesxoro 
í o f n f  Ha npoTOluiasMy h HAaexHAH, Hex hbho ccJiopMapoBaBineficH XBep- 
AOH oooAonxH. KAexxa xaM 6oAee npHMHXHBHa. H

nnP-,ÜCXO;i51 H3 rpynrTbI 6 aKTePHñ MHxpoxoxxoB, m m  MO>xeM Aerxo ceQe
aBHTb' HTO B°3MO>xHa xaxan nepBOHauajibHaa cx3ahh cym ecxBoaaiwh 

XAexxH, xorAa mm HMeeM xoAbxo xanAio xoaaohahoxo ÖeAxoßoro BemeexBa 
h eAHHcxBeHHan CHAa, xoxopan onpeAeAnex (JiopMy sxoh xanAH, —  sxo no- 
BepxnocxHoe HaxnjxeHHe, cnen,HaAbHO H3ynaeMoe (j)H3HqecxoH XHMHeñ. JĜah
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Hac {j)H3HKOXHMHqeCKaH MO^eJlb KAGTXH HCH3. C ÄpyrOH CTOpOHH, KJieTKa —  
łKHBaa, T. e. OHa oó jia a a e T  onpeAeAeHHUMH cBOHCTBaMH, o KOTopbix m u  y>xe 
TOBOJ'HAH, H npo KOTOpue ÖUAO CKa3aHO, HTO >XH3Hb —  3TO Henp^pUBHblH 
noTOK B tm ecTBa h SHepran.

TnnHMHaH Hecneu,HajiH3HpoBaHHasi xAeTxa uBemoBbix pacreHM HMeeT 
b nonepe'iHBKe ot 0,01 ao 0,1 mm, ho MHorne XAeTXH Mejibqe hah xpynHee. 
KJieïKH, HaKonjiHiomHe 3anacHue BemecTBa, ocoôeHHO b bhag pacTBopa 
caxapa, mhoto xpynHee: Tax, xagthh mhxoth cnejioro apöy3a xopomo pa3- 
j iii’ih m>j  npocTbiM TJiâ30M h AOCTHraiOT pa3MepoB b 1 mm h ôoAee. OaeHb 
AAMHHU KJIGTKH paCTHTeAbHUX BOAOXOH, HMGIOIUHe —  IipH H63HaHHTejIbH0H 
TOJHUHHe —  ot 2 AO 8 h ôoAee mm  a a h h u .

Ot o 6 m e ñ  xapaK TepH C T H K H  « a g t x h  n e p e ñ A e M  k  a H a jiH 3 y  OTflejibHUX 
ee aac i sñ — o p r  a h o h a  o b.

llpe>KAe Bcero jhoah 03HaxoMHAHCb c tgm opraftoHAOM kaotkh, xoto- 
pbiii m u  H33UBaeM o ô o a o h x o h . B cyui,HOCTH to xAeToaHoe cTpoeHHe pa- 
CTeHHH, KOTopoe 6uAO OTMeqeHo eme B X V II b., othochtch hmghho k 0 6 0 - 
Aoaxe, Tax xax Bce ocTaAbnoe xa3aAOCb npH TorAaiiiHe.vi ycTpoñcTBe MBxpo- 
cxona He aeM hh u m , xax noAOCTbX) hah nycTOTOH, oxpy>xeHHOH oöoAoaxoii.

OöoAoaxa He ecTb caMaa cyupecTBeHHaa aacTb xagtxh: cpeAH hh3hihx 
paCTHTeAbHUX OpraHH3MOB MO>XHO BCTpeTHTb XAeTXH, AHUieHHbie OÖOAOaXH. 
B paHHeñ CT3AHH cBoero pa3BHTHa XAeTXH y  BbicuiHx pacTeHHH Tax>xe 
He HMeioT oöoaoakh, OHa ¿opMHpyeTCH HecxoAbxo no3AHee.

H to >xe Taxoe oöoAoaxa, xaxoBu ee cbohctb3? 3 to aAacTHanaa, cpaB- 
HHTeAbHO ißepAaa nAeHxa, b ochobhoh cBoeñ Macce cocToamaa H3 yrae- 
BOAa U e A A K ) A 0 3 b I  HAH XAeTaaTXH, KOTOpUH npeACT3BAHeT COÖOH HpO- 
AyXT AeHTGAbHOCTH npOTonAacTa.

SACMeHTapHaH (jjOpMyAa UeAAK)A03bI —  (C6HioOs)n. HeBOAbHO BCnQMH- 
HaeTca cpopMyAa caxapa tak)xo3u  C6H120 6: xax öyATO 6 u  xAeTaaTxa — 
3to Taxon caxap, ot xoToporo OTHHTa qacTHua bo au . H cxoahum Beme- 
CTBOM, H3 xoToporo cTpoHTCH H,eAAi0A03a hah XAeTaaTxa, h hbahctch caxap, 
ho HCTHHHoe xHMHaecxoe cTpoeHHe ee, HecMOTpa Ha npocTOTy SACMeHTap-
HOH cjjdpMVAU, MHOTO CAOJXHee, 3TO BblCOXOnOAHMepHOe COeAHHeHHe. KAeT-
qaTXH b pacieHHHx oaeHb mhoto, h OHa HBAaeTca no cBoeMy xoAHaecTBy 
eAßa ah ne TAaBKOH COCT3BHOH aacTbio pacTHTeAbHOTO opraHH3Ma. Oahaxo 
B COCTaB OÖOAOHXH BXOAHT H APyrHC BeipeCTBa, ÖAH3KHe K yrACBOAaM — 
n e x T H H O B u e  B e m e c T B a ,  Aerxo naôyxàioiHHe, Aerae pacTBopHMue. 
KyieTaaTxa » e  He pacTBopHMa hh b meAoaax, hh b xncAOTax, AaöoparapHO 
OHa noAAaeTca ahiub pacTBüpjpcmeMy AeBCTBHio peaxTHBa IÜBefiuepa, 
T. e. aMMHaMHOMy pacTBopy okhctt ^eAP.- 3aT0 b XAeTxax BCTpeqaeTCH oco- 
6oe BeipeciBo —  u, h t a 3 a, rHApoAH3yromee XAeTqaTxy npn oöuhhoh TeM- 
nepaType. r ip n  oöuhhux >xe ycAOBHax xAeTxaTxa HepacTBopHMa h npeA- 
CTaBAaeT coöoh oaeHb xopomyx) 3aui,HTy. S ahcthahoctb ee no3BOAaeT eä 
THyTbca npn MexaHHxecxHx B03AeficTBHHx h pacTarHBaTbca, He pa3puBaacb, 
a HepaCTBOpHMOCTb —  He H3MéHHTbC3 BOA BAHHHHeM pa3AHHHbIX UpHMCCeH 
b TOH BOAe, xoTopaa AeñcTByeT Ha Hee CHapyjxn.

TaxuM oöpa30M, oöoAoaxa —  aro npeníAe Bcero cpeACTBo 3amHTu, 
3TO — nOXpOB JKHBOH XAeTXH, Hi H BO TO OpraHH3Ma. B CAyxae nOBpe>KÄeHHH, 
paneHHH, ona Aerxo BOCcTaHaBAHBaeTCH. PaHa mojxct 3aTHHyTbca hobum 
BblACAeHHCM HOBUX MOAexyA TOH >Xe UeAAI0A03bI.

K p o M e  3am .H T H ofi (|)yHxu,H H, u ,eAAK )A 03H a3 o ö o A O H x a  H M eeT eiu ,e  h  M e x a -  
H H q e c x o e  sH aneH H e. O H a  o ö p a 3 y e T  o c t o b  p a c re H H a . T ß e p A u e  q a cT H  p a c T e -  
HHH OÖH3aHbI CBOeH TBepAOCTbK) HMeHHO TO M y, HTO TX3HH C0CTO3T H3 XAe* 
TOX, TOACTbie OÖOAOHXH, XOTOpbie XOpOUIO COnpOTHBA3IOTC3
H3 rH ö y ,  AaBAeHHK), p a c T a jx e H H X ) h c m h e  T a x H M  o ö p a 3 0 M , B T o p a a  (|)yH X - 
UH3 OÖOAOHXH COOTBeTCTByeT CpyHXHHH M exaHHXeCXOH, —  3TO C X e jieT  XAeTXH.

OöoAoHxa c TeaeHHeM BpeMeHii nponHTUBaeTCH, hah, xax roBopaT, 
HHXpyCTHpyeTCH p33AHHHbIMH ApyrHMH BeupeCTBaMH. CpeAH HH3UIHX opra- 
HH3MOB Mbl HMeeM AHaTOMOBbie BOAOpOCAH, XOTOpue B OrpOMHblX XOAHHe-
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C T B a x  BCTpeqaiOTCH K a K  b M o p c K o ñ , T a n  h  b n p e c H o ñ  b o a c , o d p a B y n  u e j iH e  
n j ia c r b l  AOHHblX OTAOHteHHH (AHaTO M O BblH H A /. 3 t H BOAOpOCAH HMeiOT 0 6 0 -  
AOHKH, npO riH TaH H bie  K p€  MHg3g,MQM, npH H €M  KOAHHeCTBO Kpe.MHe3GMa MOÍKeT 
Aa>Ke npeBbimaTb KO A H ñécTBo u e A A i0 A 0 3 b i. M o j k h o  c K a 3 a T b , h t o  k j ig t k h  s t h x  
BOflO pO C Jieñ H íH B yT  K aK  6 b l B CTeKAHHHblX KOpOÓKaX —  B np03paH H Q ¿  T B e p - 
AOH OÓOACHKe H3 O KpeM H ejIO H  Iie A A I0 A 0 3 b I.

B A p y rn x  CAynanx b ódoAOHKe OTAaraiOTCH coah KaAbUHH. E c ib  rpyrrna  
MopcKHx B o /iopoc jieñ , KOTOpbix a c a t o  cMeuiHBajiH c KopajuiaM H; no3AHee 
HX H33B3AH HyAAHnopaMH, T3K KaK B HÍIX HeT CBOHCTBeHHblX KOpaJUiaM OT- 
BepCTHH — nop, B e flym n x  b noAOCTb, 3aHHTyio KopajuioBbiM  noAHnHHKOM. 
B ch Macea bo ao po cah  KaxteTCH c iia o iu iio h , OKaMeHejioá. Bo ao po c ah  a ra  
h m c io t  nypnypH yio  OKpacKy, M oryT >KHTb Ha 3HanHTeAbHOH rjiyÓHHe, HepeAKo 
o6pa3ya  UCAbie HOABOAHbie pH(})bI. H3BeCTb 3AeCb OTAOHKeHa HCKAIOUHTCAbHO 
B KACTOHHblX OÓOAOHKaX.

O a h 3 ko ropa3AO na ipe  odoA onna nponHTbiBaeTCH opraHHnecKHMH Beipe- 
c tb3 m h ; npe>KAe Bcero caMa KAemaTKa AaeT pa3AHHHbie coeAHHeHHH c odpa - 
3yiOmHMHC5I BHyTpH KAeTKH KHCAOT3MH H CnHpT3MH. OueHb OdbIKHOBeHHblM 
HHKpyCTHpy¡OLU.HM BeipeCTBOM HBAHeTCH JIHTHHH, BeipeCTBO ApeBeCHHbl, 
H3 KOTopoñ coctoht rAaBHaH Macea ApeBecHbix c tb o a o b . JlurHHH coo6tu,aeT 
odoAOHKaM doA binyio  TBepAocTb, ho He MernaeT h m  nponHTbiBaTbcn bo a o h , 
a, CAeAOBaTeAbHO, H npOBOAHTb pacTBopu.

ZlpyrHe nacTO BCTpenaiomHecH BemecTBa, nponHTbiBaioiHHe odOAonxH, 
3to c y ó e p w H  —  BeipecTBo npodKH, h k  y  t  h h —  BemecTBo noBepxHOCT- 
Horo aauiHTHoro caoh ka c to k  Kow H iib i. 0 6 a  o hh  6a h 3i<h k  >k h p o b h m  Be- 
meCTBaM, He PaCTB OpH MblM B KHCAOTaX, HO OMblAHBaiOTCH KpenKHMH UjeAO- 
naMH h He nponycKaioT hh b o a m , hh b o a h m x  pacTBopoB, hh  ra30B. KaK 
h Bce >KHpoBbie BemecTBa, ohh  He coAepuíaT a 3 o ia .

T hkhm  odpasoM , odoAonKa kactok Mo>Kei dbiTb nponHTaHa KaK MHHe- 
paAbHblMH, T3K H OpraHHHeCKHMH BemeCTBaMH, yBejIHHHBaromHMH ce npon- 
HOCTb, ee CTOHKOCTb no OTHOUieHHK) K BpeAHblM B03AeHCTBHHM BHeiUHeH 
cpeAbi.

BcHKan HopMaAbHan odoAOHKa pacTHTeAbHOH k a c tk h  HMeeT n o p  h . 
í̂h c a o  nop, hx  pacnoAO>KeHHe h (jiopMa npe3BbinaHHo pa3HOodpa3Hbi. r io p b i 

TO HMeiOT BHA m eAeií, Kocbix HAH npHMbix, to  o xp yrA b ie , TO CAOJKHO no- 
CTpoeHbl H HOCHT H33BaHHe O K a H M A e H H bl X n o p ,  TO, HaKOHeiI, 3TO H3- 
CTosmiHe KaHaAbi, njtoHH3biBaioin.HecaMbieT0ACTbie o6oaohkh  ( c m . pnc. 43, B). 
np H  H3yneHHH TKaHeñ npHAeTcn H3ynaTb h nopbi. Tenepb w e  orpaHHHHMca 
yKa3aHHeM Ha t o , hto  xoth  odoAOHKa h npeACTaBAneT codoñ Hapy>KHbiñ 
naHUbipb, 3aniHTy h cKeAeT KAeTKH, cooóm aa  en onpeAeAeHHyK) chopMy'" 
h  CTOHKOCTb, tc m  «e MeHee OHa He cnAoniHan, a HMeeT nopbi, A onycxa iom H e 
OÓmeHHe 3aKAIOneHHOH B 3Ty OÓOAOHKy npOTOHAa3MbI C BHeUIHHM MHpOM.

TaKHM o6pa30M, nepBbiñ, HanSoAee AerKO 3aMenaeMbiH opraHOHA 
KACTKH, —  3TO ee OÓOAOHKa. BTOpOH nO BpeMeHH OÓHapyjKCHHH —  3TO H A p o. 
Ha PO nOA MHKpOCKOnOM AOBOAbHO CHAbHO np€AOMAHeT CBeT H Ka>KeTCH TO 
6oAee Ter.iHbiM, neM ocTaAbHoe coAep>KHMoe KAerKH, to 6AecTHin,HM ho na- 
CTO ero TpyAHo 3aMeTHTb, «  totab npnxoAHTCH npHóeraTb k OKpacKe. 
«PopMa HApa mapoBHAHaH, npoAOAroBaTaa hah BbiTHHyTan b cootb6tctbhh 
C (jlOpMOH C3M0H KACTM. [B H3BeCTHyiO nopy JKH3HH KAeTKH] HAPO Ka*eTCH 
3epHHCTbIM.

B cocraB HApa b x o a h t  ocHOBHbie SAeMenra —  opraHoreHbr yrAepoA 
330T, KHCAOpCA, BOAOpOA, KpOMe TOTO, cepa H 0 6 H3aTeAbH0  (¿octbop. O chob- 
Hoii 6eAKOBbin KOMnAexc HApa hocht HasBaHHe H y K A e o n p o T e n A O B  
B MOAexyAy KOTOpux b x o a h t  HyKAeHHOBan k h c a o t3, coAepn<amaH <j)oc*op’ 
HocAeAHHH H odycAOBAHBaeT cnocodHOCTb HApa pe3K0 OKpauiHBaTbCH ochob 
HbIMH H ÍICHTpaAbHblMH KpacKaMH, KOHpeHTpHpyH HX H3 paCTBOpOB. STa Cno- 
COOHOCTb HApa OKpauiHBaTbCH HTpaeT ÓOAbLUyiO pOAb npH UHTOAOrHUeCKHX 
h rHCTOAorHnecKHx HccAeAOBaHHHX, odHapyníHBaH HApo b Tex CAynanx 
KorAa ero rpyAHO 33MeTHTb, h noM oran H3ynaTb e ro  CTpoeHHe. 06hinHO



anepHbie KpacKH sto reMaxoKCHJiaH b pasAHHHbix coeanHeHHax c KBacuaMH 
an tx ) h M'C€T Ha noBepxHOCTH CBOK) oca^OHHyiO nepenoHKy, b hcm ed¡> 
T3 K>KC CBOH HflepHblH COK, ÖAarOAapH HeMy HÄPO nyT€M 0CM033 BPHTblBaeT 
b cp6 h BemecTBa h3 oKpyjKaromeñ ero npoToruia3Mbi h OT^aeT Hapy>Ky 
qacTb HMe'ioiuHxcs » » e J  pacTBopoB. Coctebho« m =™o Mpa 
X 0  o M a T « h T. e. JierKO oxpauiHBaiomaacH aacxb. HaKOHeu, b flApe 
B P6ojibiHHHCTBe cJiyaaeB HMegxca a a p a n i K O  {ouno  hah ABa—Tpa). 
f l Äpo _  HeoöxoÄHMbiö opraHOHÄ b npouecce pere«epaunH, b npouecce «e j e

■ Í S E ' “ - ,  a  a r e p a  C .  . . .  B H E c « „a  , to 
ecjn i p a s p e s a ib  AaHfUiyio Kaem y, H a n p B ™ep,
BOJIODOCAII T3 K HXO B OftHOH ee H3CTH COXpaHHTCH HJipO, 3 APyraH ÖyAeX
ero m u e la  t¿ noAyHHxca cjienyiomee: b xoh uacxH, rÂe «Meexca haPo
OÔCJIOHK3 BOCCT3 HOBHTCH, KAeXKa npHOÔpeXCX HPe>KHHH B H A ~  >KH3Hb OT 
HcnhiT3 HHoro noBpeîKAeHHH ne npepßaAacb; b toh * e  - «
He 6 biJio, KjieTK3 MO>KeT HeKOTopoe BpeMH HHTaTbCH H AIpiuiaTb I“O POCT 
o Ôo a o h k h  h  AejieHHe kjictkh , t . e. oÔpasoBaHHe m o a o ah x  kacxok, HeBo3

MO>KBe3 napa HHTaHHe h AbixaHHe npoAOAXcaxbca eme neKOxopoe Apena 
M oryx, ho nocxpofina HeAoexaromHX nacxeñ (pereHepawm), AaJibHeHmaa 
âKTHBHaa >KH3Hb h paßoxa KJiëTKH. npexpamaioTCH.

F cjih rtopaHHTb oôoJioHKy KjieTKH h ocTaBHTb ee Ha HeKOTopoe BP-..-3 
B noKoe TO 'iepe3 HecKOAbKO BpeMemi bhaho  b MHKpooKon, hto h a Po nepe- 
ABHHeTCfl K wecxy panenna, h 3Aecb « a ^ e x c a  poor m p W ^ ß o -  
jioHKH, HanHeTCH npouecc bo c ex ano b a eH h h .

O xM eX H M , HTO HAP0 HBAHeXCH aKTH BH blM , HHOXA3 ABH>KeXCH B H yTp 
KJieTKH p e ry j iH p y e T  m n s H b  « A e x K H  h bchkhh p a s , kbk  npoHCXO AH T nPou^  
TpeÔyroiUHfl s a T p a T H  9 H e p rH H  c o  c x o p o H b i o p ra H H S M a , BbiABHraeTca Ha n e p -

B oe  He MO>K,eT f le gcTB O B aTb BHe OKpyxíaiomeH e ro  n p o T o n J ia 3 M b u

H x  B S aH M O A eiC TB H e HeOÔXOAHMO. H cXOAH H3 T3K O rO  BSaHMOAeHCTBHH, MH 
MO>KeM noHHTb (JjyHKUHio H A pa B n p o u e c c a x  p e re n e p a u H H  a a c x e n  K A exK H , 
K 3K (byHKUHK) o 6 p a 3 0 B3 HHH o p e a r e  B c e ro  c o o T B e xC T B y fo m H X  K a x a A H s a x o -  
DOB K  a  T a A H 3 3 T O p a M H  H33bIBaK)T  B XHMHH TC A3, AeHCTByK)UI,HC OAHHM 
CBOHM npHCVTCTBHeM, m ia u e  —  B b is b m a io m H e  o n p e A e A e H H y io  p e a K U H io , b  k o - 
t o p o h  oHH B H A H M o ro  y u a c x H H  n e  npH H H M aiO T. M H o r n e  x h m h k h  p a c c M a x p u -  
B a ro r  h x  x a «  y c K o p H T e jie ñ  peaK U H Ü . B c e  B a rn H e fli im e  n p e B p a m e H H H  B e m e cT B  
b o p ra « H 3M a x  h , b  qacTHOCTH, b  K J ie m a x  c o B e p m a io T C ^  npH  n o cp eA C T B e  K a - 
T a i a T o p o B .  K a T a jiH s a T o p b i,  B b ip a ô a T H B a e M b ie  b  >k h b o i i  KJieTKe, h o c h t  H33- 
B a iiH e  t b e p M e H T O B  u m  9 h  3 h  m  o  b , a  peaK U H H , h m h  B b i3b iB a e M b ie
9 h 3 h m a T h H e c K h X. M bi y * e  HecKOJibKo pas
j ia ô o p a T o p H H  cH H Te3a o p ra H H n e c K H x  coeAH H eH H H . B P T n e ß v e T c a  hh 
na KarajiHse, a Kara jins -  Ha h 3jihhhh bhshmob . b n o o n e c c a l
HTO>KHOe KOJimieCTBO, T3K K3K OHH HOHTH He SBTpBHHBaiOTM B n p O ^Ç B X  
KOTopue oôycJioBJiHBaioT, a MexcAy TeM 6e3 hhx npeBpameHHe BemeciB
B KAeTKe HeOCyiIIOCTBHMO. „

JÎApo HàjioBo CTpoHT iiOBpe>KACHHyK) oôo^ ohkv ne MexaHHHecKH, HO Ha- 
xoAHCb OKOJIO MecTa, rAe oHa noBpemAOHa, h bhacahh  9H3Hm h , kot° P ^  
oôycjicBJiHBaKDT npeBpam,eHHe caxapa b u,ejuiioJio3y h yAepmHBaioT m 
KVAbi nocAeAHeñ b Mecxe pa3pbiBa.

T aK H M  o Ö p a s o M , aÂpo n a c x b  cbohx 4>yHKUHH ocymecxBAaer nyrCM co - 
AeHCXBHH 0 6pa3O B aH H I0  K axa jlH 3aX O pO B  HJIH 9H 3H M 0B .

TpexbHM op raH O H A O M  KJiexKH HBJiHeTCH n p o x o n j i a 3  M a, o x K p n x a a  
OKOJio 110 Aex m a3aA . Bo B x o p o ñ  noAO BHHe n p o u u io r o  B e x a  6 h a o  y c x a H O -
BACHO eAHHCXBO ÍKHBOH npOXOHAa3MbI AAH paCXeHHH H >KHBOXHbIX, npOXO- 
nAa 3 MOH cxaAH Ha3biBaxb Booßme jKHBoe BemecxBo. FIpoToriAa3Ma npeA- 
CTaBAHex C 0 6 0 Í Í  BH3Kyio Maccy, Koxopaa u c ah ko m  3 anoAHflex oneHb m o ao - 
Abie KjiexKH; nocAeAHHe M o ryx  cocxoaxb to abko  H3 HApa h npoTOUAa3MH-
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O cTpoeHHH npoTonjia3MH nepBOHanajibHO cyAHjiH no xaprHHaM, Ha6jno- 
aaeMHM Ha OKpauieHiHbix npenapaTax, hjih np« ee OTMHpaHHH. Tax oahh 
Ha ocKOEaiiHH H3yHemiH tohkíix npenaparoB, (pHxcnpoBaHHbix h oxpaweH-
Hbix, yTBep>XAajiH, hto npoTonjia3Ma HMeeT 3epHHCToe CTpoeHHe, Apyrne__
hto OHa nocTpceHa H3 npaBHJibmo pacnojiojxeHHbix HHTeñ, TpeTbH_hto
npoTonjia3Ma nocTpoeHa b bhac cera, cocToameñ H3 BOJioxoHen hjih 
«pHOpHJIJI, B npOMeXíyTKaX Me>Kfly XOTOpbIMH COAep>XHTCH JKHAXOCTb' 
mojxiio CKasatb Aaxe, hto 0Ha noxo>xa Ha ry¡5xy hjih HMeeT rySHaxoé 
CTpoeHiie. J

Tenepb m h  cnHTaeM, hto MHxpocKonHHecKaa xapraHa npoTonjia3Mbi 
HeyCTOHHHBa H 33BHCHT OT B03paCTa H COCTOHHHH XJI6TXH. TaX, B MOJIOAOfi 
KJieTxe npoTonJia3Ma xajxeTCH HaM 3epHHCTOH, b xjieTxax B3pocjibix m h  nacTo 
BHAHM HHTH npOTOnJia3MbI, npOTHHyBIHHeCH OT Hflpa X nOCTeHiHOMy CJIOIO 
h coaaaioiHHe xapTHHy (JiHjmpHoro hjih HHTHaToro CTpoeHHH; b CTapocra 
xjieTomiaH BaxyojiH3au,HH co3AaeT xapTHHy ceTH hjih neHbi. rioaTOMy mu 
Tenepb onpeflejiaeM npoTonjia3My xax xojuioHAajibHyio CHCTeMy, cocTOHmyto 
H3 xpyniibix cjioixHbix Mojiexyji, nocTpoeHHbix b cjiopMe xoMnjiexca SejixoB 
C qiOCCpOpHhlMH H JKHpOBbIMH BeiIieCTBaMH H B3BemeHHbIX B BO/II-IOM paCTBOpe 
pa3JiHHHbix, cBOHCTBeHHbix xJieTxe, BemecTB. OAHaxo Mbi npOAOjiJxaeM chh- 
TaTb npOTonjia3My HocHTejieM >XH3HH.

XHMHiecXHH cocTaB npoTonjia3MU TaxoB: opranoreHbi — yrjiepoA, bo- 
AopoA, «HcjiopoA, a30T, saTeM cepa, (Jiocipop, xajiníí, xajibHHñ, Ma'rHHH 
h Apyrne ajieMeHTbi, ho b oneiib He3Hahhtc Jibnom xojiHHecTBe. Rax npHMep 
CJIOJKHOCTH npOTeHHOBblX COeAHHeHHH npOTOnJia3 MbI, npHBCAeM IieHH ÓejIOK 
H3 3epeH Kyxypy3u C736HH61O208N 184S3. Elpn pa3sepTWBaHHH stoh (bopMyjibi 
OXa3bIBaeTCH, HTO 6 ejIXH 3TH COCTOHT H3 3MHHOXHCJIOT, HMeXHHHX o6 myiO 
$opMyjiy R CH(NH2) COOH, npnneM boa R cxpbiBaeTCH jih6o htom bo- 
Aopo.ua, jihoo yrjiepo/íHaH uerib pa3Hoo6pa3iHoro cjio>KHoro CTpoeHHH. npn- 
MepoM aMHHOXHcjiOT HBjiHioTCH uiHpoxo pacnpocipaHeHHbie COeAHHeHHH: 
api'HHHH, THCTHAHH, JIH3HH, JieHIJHH, THpo3 HH, rjHOTaMHHOBafl XHCJIOTa.

Ecji.i HApo xoporno oxpauiHBaeTCH mejiOHHbiMH KpacxaMH, to npoTo- 
HJia3Ma ocoóeHHO xoporno xpacHTCH xhcjibimh xpacxaMH, HanpHMep, xhcjihm 
IpyKCHHOM, aHHJIHHOBbIMH XpaCXaMH C yxeyCHOH XHCJIOTOH H np.

E cjih B3HTb Cbipoñ 6 e jio x  x y p iiH o ro  n in ia , BbiJiHTb e ro  b BOAy h 3aTeM 
HaojiKJAaTb 3a h h m , t o ^ bo3h h x h 6t  Bonpoc, b hcm  paajiHHne M e jx jiy  s th m  
oe jixoM  h npoTonjia3M oñ. XnMHHecxHH cocTaB, Ko jijioH AajibH an CTpvxrvDa 
BHeuiHHe cBoñcTBa  ̂HpesBbinaHiHO cS jm jxa ioT  3th  coeAHHeHHH, no B ce -T a x i 
f ie jio x  xypH H oro anua  He npoTonjia3M a. P a 36HB o x o p jiy n y  cBe>xero nma  
m o x íh o  HaíiTH Ha noBepxHocTH JxeJiTxa b o a h o m  MecTe HeSojibinoe m v th o - 
BaTOe nHTHblUIXO, B XOTOpOM HHXaXOH CTpyXTypbl, XPOMe XOJIJIOHAajIbHOH 
He v b h a HíM, h , OAHaxo, sto  neSoAbuioe nuTHbiu jxo —  np o T o n jia 3Ma S yA ym ero  
HbinjieHxa. Bch Macea 6 e jixa  — nnm a  3Toro  S yA ym e ro  H binjieHxa. U b in jie - 
HOX 3TOT^6eAOX CT.eCT, pa3AO>KHB e ro  Ha aMHHOXHCJIOTbl, H H3 3THX 3MHHO- 
khcjiot ííyA e r BbipaSaTbiBaTb 6 e jix n  cB oero  c o ó c iB e n íio ro  Tejía oacTH 
fH  pa3BHBaTbCH]. ’

/ I jih Hac 3to xHMHHeoxoe B033peHHe Ha wHByio npoTonAa3Mv ecTb BMe- 
CTe c TeM h ¡viatepiiajihc rhaecxoe B033peHiie Ha >XH3Hb Boofíme Ham 
BPar -  3TO BHTajiH3M, xoxopbiH CHHTaer, SyATo nayxa óeccHjibHa pacxpbiTb 
npoaecc JXH3HH B ero cymecTBeHHbix neprax, a Aaer ofiibHCHeHHe jiauib 
OTAejibHbix BcnoMoraTejibHbix npoueccoB. BiiTajmcTbi cqHTaiOT hto 3a HBjie- 
hhhmh KH3HH cxpbiBaeTCH ocoóafl HCBHAHMaH JXH3HeHH35i cHjiá coBepiueHHo 
He noAAatomaHCH ycHJiHHM paayMa noHHTb, b hcm oHa aaxjiioHaeTCH. >Kh3- 
HeHHan cHJia « V 1 s v  11 a 1 i s» —  hchto coBepmeHHO oco6oe h heo6t>hchhmoe 

BHT3JIHCTOB BpaiKAeÓHa Hayxe, xoropan oxpbuieHa hmchho 
cboch yscpeiiHoe-rbio B tom, hto b xoime xohhob yAacTca oS-bncHHTb h no­

ce HBJieHHH JXH3IIH 6e3 H3T)HTH5I H 3THM nOJiyHHTb BOBMOJKHOCTb 
ynpaBjiHTb hmh xax b MeAHHHHe, Tax h b JKHBOTHOBOACTBe h pacTeHHeBOH- 
CTBe. ÍIpeACTaBHTejiH (JiaiuHCTByiomHx yneiHbix óypwyasHbiX cxpan ' noxjip-
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HHIOTCH «>KH3H6HHOñ CHAC», MBI » 6  ynoTfieÔAHeM Bce yCHJIHH, w o ß u  pac- 
KpblTb nOSHaHHe >KH3HH flO KOHU3, T3K K3K 3H3eM, HTO 33 rpaHHIjaMH BHflH- 
Moro h no3HaßaeMoro Booßme Hulero HeT.

BejiKOBbie koaaohah oTJinaatOTca hbkotophmh cbohctb3mh, BecbMa ajih 
Hac Ba>KHbiMH. TaK, OHH cBepTbiBaioTCH npH BbicüKOH 'reMnepaType, oöJia- 
ííáíOT BHSKOCTbio. h cnocoÖHOCTbio HaßyxaTb, norjiomaa BOAy. BceMH 3thmh 
CBOHCTBa^ÍHoSjfáflaeT h npoTonAa3Ma. Kaxaa Hie pa3HHna_Me>KAy noxo>KHM 
Ha npoTon^a3My koaaohähhm  pacTBopoM öeJiKa h caMOH npoTonjra3MOH. 
npoTonJia3Ma h3Xoahtch Bce BpcMH b nponecce oßMena c bhciuhum MupoM. 
OH3 norjiom aer khcaoPo a , BbiAeAaeT yrAôKHCAOTy, nepepaßaTbiBaeT pas- 
JIHHHbie COJieBbie paCTBOpbl, COBMCCTHO C HÄPOM o6pa3yeT 3H3HMH, KOTOpbie 
Bbi3biBaioT ueJibiH pnA xHMHHecKHX npeBpameHHH. Bcero 3TOTO HeT B eejnce 
KypHHoro afina. H, HaKonen, npoTonAa3Ma oßAaAaeT cnocooHOCTbK) k äbh -
)KPHHK)

i l B H J K e H H e  n p o T  o n  a  a 3 m h  b KJieraax ßbißaer u np K yT O O H - 
Hoe hah KpyroBoe h CTpyñnaToe. B oahhx KAem ax npoTonjia3Ma oopa3yeT
3ePHHCTbie TH>KH, no KOTOpbIM H ABHÄCTCH OTfleJIbHblMH CTpyHMH. 1 H>KH
3TH nepecexaiOT noAOCTb KJieTKH, ^acnaaara5£L/ cPeAH I« ieTOl!Horo COKa’ 
c KOTODbiM HHKoraa He CMemHBaeTca. Macro ohh HÄy T ot aApa k nocTeH- 
HOMy cjioio hah oôpasyioT BOKpyr HApa cemaToe cKonAeHHe. HHorAa mo* ho 
33MeTHTb HTO H HApO yBAekaeTCH ABH>KeHHeM npOTOnAa3MbI. FeAKO 
VAaeTca àaMeTHTb aKTHBHoe ABHXieHHe aApa, oóhhho oho naccHBHO b  crpye 
npoTonjiasMH. M o>kho b h act b b sthx CTpyax h nAacTHAbi « npoAyKTbi 
«<H3HeAeHTeAbHocTH npoTonAacra (3epHa KpaxMaAa, KanAH >KHpa h AP-;- 

B APVrHX CAynaax npoTonAa3Ma coßpaHa HCKAioHHTeAbHO h ah npeHMy 
mecTBeHHO y ctchok kjktkh , y ee o6oao««ch. 3Âecb ÄBH*eHHe KpyroBoe 
LIhpkyahuhh npoTonAa3Mbi HMeer b stom CAynae onpeAeAeHHoe HanpaBACHH 
h onpeAeAeHHyro ßbiCTpoTy abhacchha. JlBH xem c  — xapaKTepHaa' ®Ĥ “ a 
ocoôeHHOCTb npoTonjia3Mbi, oho cBaaaHO c oÖMeHOM: nocKOAbKy HAeT oÔMeH, 
HAeT H ABHJKeHHe. BbICTpOTa ABHHteHHH HeBCAHKa, oßblHHO OT OÄHOH AO 
ohth TbicanHbix MHAAHMCTpa b cexyHAy, noA m h k po oko n o m OHa «ameTCH 3Ha- 
HHTeAbHOH HO h a AO ßpaTb nonpaBKy Ha yBeAHneHne MHKpocKona.

IlBHÄeHHe npOTOnA33MbI MOJKHO yCKOpHTb npHÔaBAeHHeM B BOAy KanAH 
cnnpTa, hah CAerxa noAorpeßaa npenapar. HaoôopoT, ecjra AencTBOBaTb 
>ia npoTonAa3My h36htkom  toto >ne cnnpTa hah k 3khm-ah6o aHecTe3Hpyio-
U1HM BemeCTBOM, TO ABHHieHHe OCTaHOBHTCH. ___

TaKHM 0 Ôpa30M, npoTOHAa3Ma npeACTaBAaer co6oh ôeAKOBOe TeAO, 
HAH CMeCb ÖeAKOBblX T6A, HMCeT BCe CBOHCTB3 KOAAOHAOB H, KaK HaHÔOAee 
xapaKTepHoe cbohctbo, oôÿapyM im sx. c a mo cto HTeAbHO e ABHAieHHe.

O n e H b  yAOÔHO HaÔAioAaTb ABH*eHHe npoTonAa3Mbi Ha nAa3MOAH»x
MHKCOMHUeTOB. P hA OnblTOB C 3THMH nAa3MOAHHMH nOKa3aA, HTO OHH OT-
BenaioT aKTHBHbiM ABHJKeHHeM npH B03AencTBHH Ha HHX TenAa, CBeTa, kh- 
CAopoAa BosAyxa, MexaHHnecKHx npHKOCHOBeHHH h xhmhhockhx BeipecTB, 
HanpHMep caxapa, xhhhh3 h np. OneHb xapaKTepHOH peaKunen bchkoh npo- 
TonAa3Mbi HBAneTCH cBepTbiBaHHe (KoaryAHUHa) noA bahhhhcm TeMnepaTypu, 
KHCAOT h meAoneñ, coach TH>KeAbix sAeMeHTOB h np. PeaKUHH ara Heoopa- 
THM3, BCAëACTBHe ñero npoTOHAa3Ma Aereo pa3pyinaeTca h orMHpaeT.

M o>kho 6hao  6bi npoAJiHTb ¡nepeneHb peaKUHH npoTonAa3Mbi, ho m h  
orpaHHHHMca yKa3aHHeM Ha to , hto Scjikh nporonAa3Mbi HHKOrAa He Haxo- 
ahtch b noKoe, ho Bce BpeMH cosAaioTcn h paspyinaiOTCH. Mâ po h npoTO- 
nAa3Ma o6pa3yiOT KaK 6bi aKTHBHyio napy, oöycAOBAHBaiomyio HBAeHHH 
ÎKH3HH. H h HAPO OTAÊAbHO, HH npOTOnAa3Ma OTACAbHO, HO HX B3aHMOA6H- 
CTBHe A pyr c Apyr°M h c BHeniHeñ cpeAoñ hbahctch neHTpoM Harnero bhh- 
M3HHH npH H3yneHHH AiH3HeHHbix nponeccoB.

1 CoBerCKHM H aBTopaMH ( H a c  o h  o b , B. T. A ji e K c a h  a  p o b , n. B. ^ a K a P ° B 
h  A P .) 6WJIO noKaaano, m to  Ha^ajibHhie crraiWH KoaryjiauHH npoTonjiasMU MoryT öhiTu

OÖpaTHMhlMH. Ped.
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nepeiweM k qeTBepTOMy, oqeub BajKHOMy opraHonay xaeTXH, hmchho —  
k n a a c x n a a M .  naacraaaMH Ha3biBaiOTCH norpyjxeHHbie b npo-ronaa3My 
oejiKOBbie Tejia, 6oaee naoraue, qeM ona caMa. OopMa hx paaanqHa: xo 
OHH BHflHbl B MHKpOCKOn K3K 3epH3, npoaOarOBaTbie HJIH IHapOBHflHbie TO 
HMeiOT (popMy jieHT, naacTHHOK, HHOraa ceTqaxo npoabipHBaeHHbix 3B€m o - 
oöpasHbix, hjih kakoh-jih6o apyro fi fjwpMbi. OcoÖeiiiiopaaHooÖpasHa cbopMa 
naacTHa y BoaopocaeH. naacTHabi ßbiBaioT öecuBeTHbiMH h Toraa hocht 
HaHMBHOBaHHe ne  h « o n ji a c t o  B. B apyrnx cayqanx ohh 3eaeHNe h ho- 
cht H33BaHHG x jio  p o n ji a c t o b. HaKOHeu, OHH M oryr öbiTb OKpauieHH 
B OpanmeBblH, KHpnHHHO-KpaCHblH, (MOgXOBHblH HJIH JKejITblH UBeT H TOrna 
Mbl HasbiBaeM ifx x p o M o n j i a c r a M  hT T O jikobom xejie njiaciHa woryx 
öbiTb pacTBopeHbi pasjiHHHbie xpacamne BemecTBa —  n H r M C H T b i  K o raa  
KjiGTKa o6pa3yexcH bhobb, njiacxnabi b Hefi ÖeeuBexHM, hmwotch tojibko 
JieHKonaacTbi, nosanee, ocoßeHHO noa aeficTBHeM cßeTa, o6pa3yioTCH nnr- 
MeHTbi, H naacTHabi oxpauiHBaioTCH. Tax xax naacTHabi bmcihhx pacTeHHH 
OqeHb MGJIKH, OT nHTH ao aeCHTH TblCHHHblX MHaaHMeTpa H HeBHaHMbl HeBO- 
opyjKeHHbiM raa30M, to mm  hg paaanqaeM OTaeabHbix naacTHa, a BHaHM 
oömyio oxpacKy. naacTHabi Ha3biBaioT Taxjxe x p o M a i o i j j o p a M H  Choch- 
XejIHMH ^OKpaCKH). y  Boaopocjieö OÖbIHHO XpOMaTOC})Op COOTBeTCTByeT OaHOH 
KpynHOH naacTHae, y  bhcihhx pacxeHHH -xpoMaxoijjop 3epHHCTbm; Tax xax 
y hhx 3eaeHbie naacTHan hmgiot OBaabHyio (popMy, to mm tobophm o xao- 

3epHax HJIH xaoponaacTax, t . e. aepHax, OKpameHHbix xaopo-

naacTHabi Moryx nepeaBHraTbca BMecxe c npoTonaasMOH. Ecan ocße- 
HieHHe caHuiKOM apxoe, xo npoxonaa3Ma BMecxe c naacxHaaMH yxoanx 
b 6oaee aaxeHeHHyio qacTb KaeTKH, xoraa opraH öaeaHeeT, ancTba^acre- 
HHH cxaHOBHTCH 6oaee CBexabiMH; ecan, naoSopox, npoxonaaaMa k m u JhS h- 

Ha HaP y ™  cxeHKax xaexox, xo ancxba cxanoBaxcH öo iee  
leMHbiMH. Ha 3T0M nocTpoeHo pa3aHHHe M exay cbgtobhmh h TeHeBbiMH pacTe 
hhhmh: pacTeHHH, pacTymne b xeHH, b aecy, HMeiOT Öoaee apxyx) öoaee Ha 
cbiipeHHyio oxpacxy, qeM pacTeHHH ayroß h nacTÖnm. BosbMeM aaHabim 
( C o n v a l l a r i a  m a j a l i s ) :  ecan oh copßaH Ha otkpmtom MecTe 
ancTbH y  nero cBeTabie, >xeaTOBaTo-3eaeHHe, ecaH b rycTOM aecy a a ii 
b OBpare, b t c h h , to 3eaeHb ero aHCTbeB 6yaeT xeMHee.

naacTHaHMM nnmeHTaM npHHaaaejxaT: aeaeHbifl nHrMeHT —  xaopo- 
(})Haa, aceaTbiH —  xcaH.TO(J)Haa h  opaHJxeBo-xpacHbiH —  xapoTHH. riocaeaHHH 
npn öaHJxaHiueM HccaeaoBaHHH npeBpamaeTCH b ueayio rp yn n y  6aH3XHx 
coeaHHeHHH, noayqHBuiHx HaaßaHHe x  a p o x h h o h a  o  b . Bce xdh m rr 
MeHTa oömhho Haxoanxca b naacTHaax oaHOBpeMeHHO, 3eaeHbiH qacTo noe- 
oöaaaaex h xax 6bi nepexpbiBaeT >xeaTbiH h opaHaceBo-xpacHbiH TeM He 
MeHee cooTHomeHHe xoaHaecxBa naacTHanbix nurMeHXOB BaHHex’ Ha xo»  
oxpacxH aHCTbeB, neM h oÖycaoBaHBaeTcsi pasaiiHHe tohob seaeHoft xoohh  
aeca. OcoöeHHO 3aMeTHo^sxo bcchoh, xo ra a  xaa iaaa  nopoaa aepeBbeB o t- 
aHaaeTCH cbogh oxpacxon. y

X a o p o ^ n a a  HBaaeTCa Hanöoaee axTHBHHM nnrMeHTOM o h  ,coaeii- 
cxByeT npespameHHio ayqHCTOH sneprHH coanua b noTeHUHaabHyio a n e S T  
XHMHHecxHx coeaHHeHHH. B HacTOHuiee BpeMa ycTaHOBaeHo hto xaopo
CHH O n Z I  m  aByX COCTaBHbIX BaCTeö: xaopo4)Haa «a» c .¡lopMya^H 
U 5H 72U5N4Mg-cHHe-qepHbiH b cyxoM coctohhhh h 3eaeHOBaTo-roay6oä 
b pacTBopax h xaopocfJHaa «e» c (JwpMyaofl C55H 70O6N4Mg — seaeHo-^iep- 

Hn ™ CTY°n 3e^ Hhlß B PacTBopax. Ha ane nacxa xaopocjinaaa «a> 
MarHHÄHTCSI ^ <<6>>' ® 30JIe xaopocjiHjiaa HMeeTCH 2,7 npou,.

unu o6pa3yeTCa B BpopocTxax pacxeHHH (nepBoiiaxaabHO Öeaux
nan JxeaTbix) Ha cBeTy h b npHcyxcTBHH aceaesa OTcyTCTBHe jxeaeaa npn-

Hoxe. p g ^ npopoCTKax MHOrHX xßoHtHbix pacreHHö xjiopotjMwia oßnapyacKBaercH h b tcm-
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qHHiieT ocoóyio 6oAe3Hb — XAopoa, naryöuyio, HanpiiMep, AJm nAOAOßbix 
aepeBbCB.

XAopotJmAA pacTBopHM b cnnpTax, acjmpax, 6eH3HHax h B >KHPax, qame 
Bcero oh H3BJieiKaeTCH H3 pacTeHHH cnnpTOM. B BOAe oh HepacTßopHM,. 
a b cnHpTOBOM pacTBope oöHapymHBaeT xapaxTepHyio 4> ^  y °  P e c ^  e H' 
u h io, T. e. öyAyqa 3eJieHUM b npoxoAnmeM cßeie (HacKB03b), oh KameTca 
apKHM MajiHHOBO-KpacHbiM B OTpameHHOM CBere. KaK 3to nOKa3aji cbohmh 
KAaCCHHÖCKHMH HCCAeAOBaHHHMH K . A . THMHpH3eB, XAOpO(f)HAA CHJIbHO nO~ 
TAomaeT Ayan Aeßofl noAOBHHbi cneKTpa h ocoßeHHO KpacHbie Ayan, pacno- 
AOJKOHHbie B cneKTpe Mexmy 4>payenro(j)epoBbiMH ahhhhmh ß  n C, cboöoäho 
nponycKaa Ayan cpeAHefl aacra cneKTpa, ocoöeHHO aejieHbie, HirreHCMBHoe 
norAomeHHe HMeeTca h b cHHe-ifmoAeTOBOH aacra cneKTpa (pnc. 27). B xao-

■ n
kpacH opanote. 3ejien • cuHuu cpuo/tem-

hhc. 27. CneKTpu nor/ioraeHHn XJiopo<}>HJiJia h KapoTHHcmaoB. /  ~  conHenHbiH cnemp, 
¡1 — cneKTp norJiomeHHH XJiopo^HMa „a"; I/J — xno p o ^a iM  « , IV  KapoTHHa,
V — KcaHToijjHaaa. ByKBbi oöoaHaaaioT TaK Ha3biBaeMbie cfjpayenrocfiepoBbi jihhhh coanea-

Horo cneKTpa.

pod)HAAbHOM 3epHe XAOpO<})HAA H3XOAHTCH B KOAAOHAHOM COeAHHeHHH 
C ßeAKOM, K3K 6 bl paCTBOpeH B HOCAeAHeM. KapoTHH, hah, BeP»«e>
HOHAbi HM6 I0T o 6 m y io cJiopMyay C 40H 56, npnaeM coAepmanne hx b xrnpo  
nAacTax othochtch k xAopoijmAAy KaK 0,17 npou. Ha 2, p n,. p
cJmAAa. n p n  cospeßaHHH nAOAO'B XAopocfiHAA n ca e sa e j, a KaporaHOHAbi HaKo- 
nAHioTca h npHAaiOT mhothm  nAOAaM opaHmeBbiö UBeT, HepeAKO Aame 
KDHCTaAAHkyaCb b KAeTKaX hx  mhkoth .

KcaHTocfiHAA HMeeT (JiopMyAy C40H 56O2, cßeTAomeATyio oicpacxy h np«M 
man K XAOpocfmAAy b nAacTHAax b  eme. MeHbuieM KOAHaecTBe.

OceHHaa AieATaa hah öypoßaTaa oxpacna AHCTbeB 33BHCHT ot nocTe- 
neHHoro pa3pyuieHHa b yMHpaiomeM AHCTe xAopotJmAAa, KOTopufi nepecTaeT 
MacKHpoBaTb coAepmamHecH b AHCTe KcaHToejmAA h KapoTHH.

KcaHTOC})HAA H KapOTHH — 3TO HMTMeHTbl, KOTOpbie HrpaiOT 3am,HTHytO 
POAb dlHAbTpyiOT COAHCTHbie AyHH (CM. CneKTp nOrAOmeHHH, pnc. 2 t)  
h MenaioT hx CB0HCTB3 b öAaronpHHTHOM accHMHAHu,HH nanpaBAeHHH. Ha- 
KOHPII Henb3a He OTMeTHTb, a jo  KapoTHH XHMHHeCKH ÔAH30K K BCCbMa Ba>K- 
HOMy AAH Hamero~3AopôibH_BHTaMHHy A , oöpasyiompMyca H3 KapoTHHa B pe- 
3yAbTaTe ero  oKHCAHTeAb«oro pacmenA.eHHa.
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ß  x jio p o n jia cT a x  Hepe^KO m o>kho  BHAexb MajieHbKHe aepHbmiKH Kpax- 
Riajia, Rax npoayKT accHMHAHUHH, n o ie s iy  hx  HHorAa oöosH aqaiox k 3k  n e o -  
s h h h bi h K p a X M a j i.  y  HeKOTopbix BOÄopocjiefl b nJiacTHAax o 6pa3viox- 
CH KanjiH  jKHpHoro M acjia . v y

J l e ñ K o n j i a c T b i  coxpaHHioxcH b xeneHHe seen íkhshh  pacxeHHH 
b pasHbix ÔecpBexHbix qaexnx ero ; HanpHMep, b KJiyÖHHx KapxoéeAH 
HMeiOTCH XOAbKO AeHKOHAaCXbl, B KOTOpblX (jjOpMHpyiOXCH BXOpHHHble KDaX-

3epHa‘ ° y ,IKUHiI Hx B 3TOM c jiyq a e  /AoxasaH a: i o-hh  cnocoöcTBvioT 
OTjioiKeHHK) b TKaiHHx pacxeHHH aanacHbix nH Taie jibH b ix ¿emecTB.

U RO™!er fyeT °™ 'e™TL nPH 3TOM> tITO y pasjiHHHbix bhaob pacxeHHH (bopma 
M Be®¡ iHHa KpaxMajibHbix 3epeH BecbMa pe3K0 pa3AHqaioxcH (pne 28)

Ha rough, xpoMonjiacTM b haoa3X, BwienecxKaxJuBexKOB h np vk33h - 
Barox na xox cJjaKx, qxo poex h ^ o p M H p o ^ lïïr iô ié îo K  bhoahc saKoineHti 
Bo3.mo>kho, qxo. xpoMonjiacxbi KOHueHrpapyrox xenjioBbie jiyqn cojiHua,

Phc. 28. Tun u  KpaxMa.ibHi.ix 3epeH: a — h3 KJiyÖHeü Kap-rothean; 6 _M3
üooob; m  H3 coica mojí on an; n — hs 3epH0BKH niuennnbi; k  — h3 kvkv - 
py3bi; o — cJKKKHbie 3epHa oBca, BHH3y pacnaBuiHec» Ha npocTbie sepHa

xan 6bi corpeBaa cooxBexcxByiomHñ opraH. KpOMe xoro , HajiHqne xpoMonAa- 
cxoB b KJiexxax njioAOB HMeex xo 3HaqeHHe, qxo oöycAOBAeHHaH hvih 
OKpacKa npHBJieKaex BHHMaHHe nxHu, noeAaiomHX njiOAbi h (cnocoöcxBvio- 1 
ly n x  pacnpocxpaHeHHK) ceMHH, HeBpeAHiwo npoxoAflmHx qepe3 hx KHiiieqHHH

n jia cxH A b i M o ryx  AeAHXbcn, o6pa3yn  nepexHXCKH Ha cepcAHHe h hhcao 
hx b KjiexKe MOxcex 3XHM nyxeM yBeAHHHBaxbCH. B oneHb m o a o ah x ’ KAexxax 
■eme He ßnoAHe pasBHXbix, KOHcxaxnpoBaHbi, onem , iweAKHe b k ^ mphh» -  
X O H a p h O 3 O M bl, KOXOpbie HeKOXÖpbiMH HCCAeAOBaxeAHMH paCCMaxpH- 
BaioxcH KAK 3aqaxKH nAacxHA. F p

riHXblM OpraHOHAOM KACXKH HBAHCXCH r  H a A O H A a 3 M a HAH OCMOTH- 
qecKan nepenoHKa, Koxopan npeAcxaBAnex co6oh BbiAeAeHne npoxonAasMbi 
Ha ee noBepxHoexH, ocoôenHO npn conpHKacaHHH c pacxBopaMH ripomeA- 
HiHe cKBosb nopbi b oooAoqKe hah npnMO cKBosb oôoAoqxy b rionocxb 
KAexKH pacxBopw MHHepaAbHbix BemecxB, rasoB h np. conpHKacaioxcH c npo- 
TOHAaaMOH, npH 3XOM Ha ee noBepxHoexH oöpasyexcn xohkhh caoh npospan- 
Horo oejiKa, jihuichhuh sepHHCxocxn hah cxpyñqaxocxH h neno a b h>k h h  iî 
riapyniiHan noBepxHocxb axoro caoh hbahcxch ochaohhoh hah ocMoxHqenKoñ 
noAynpohhhaemoh nepenoHKoñ, HMeromen H3ÔHpaxeAbHyio cnocoÔHOCxb no
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OTHOmeHHHD K p33AH AH bIM  paC TB O paM ! OHa Iip O n yC K a e T  OAHH paC TBO pbl H l ie  
n p o n y c K a e T  A p y r a e ,  o a h h  p a c T B o p b i n p o x o A f lT  q e p e3  Hee fíb ic T p e e , A p y r a e  
M e fljie H H e e . I lo s T o M y  p acT eH H a , p a c T y m H e  n a  o a h o h  h  t o h  * e  n o A B e , M o ry T  
H a K a n jiH B a T b  b  c b o h x  t k h h h x  pa3A H A H bie  H a x o A a m H e c a  b  n o A B e  3A eM eH Tbi. 
E c T b  paCTeHHH, KOTOpbie COBepmeHHO He BOCnpHHMAHBbl K COAHM KaAbU HH, 
r o r A a  x a x  A p y r n e  n o rA o m a iO T  h x  b  ó o A b u iH x  K O A H qecT B ax; e c T b  pacTeH H H , 
K O H u e H T p u p y io m H e  b  c b o h x  T K aH H x M a p ra H e u , K O T o p o ro  b  o K p y x ía io m e H  
h x  c p e A e  H p e 3 B b iq a fiH o  MaAO, h  t . a - C n o c o Ó H o c T b  rH a A o n jia 3 M b i B Ó H p a rb  
b c e 6 a o n p e A e jie H H b ie  p a c T B o p b i o 6y c a o b a h b aeT , k o h b a h o , b c io  >KH3Hb A a n -  
H o r o  p a c re H H H . ¡ B n p o q e M j H e x o T o p u e  y q e H b ie  C A H ia iO T  3a  ocM O TH AecK H H  
c a o íí  (n e p e n o H K y )  H e ^ ir r j ib K O  rH a jio n jia 3 ¡v iy ,  h o  B ecb  c a o íí  n o c T e H H o ií n p o -  
T o n j ia 3M bi, O T jm q a a  n p a  s t o m  H a p yJK H y io  o c a A o q H y io  o ó o A O A K y  (n j i a 3 m  a - 
j i  e m  m  y ) ,  B H y ip e H H io K ) o c a A o q H y io  o ó o A O A K y , n p H A e ra io m y io  k  B a xyo A H M  
( T O H o n J i a c T ) ,  h  npoTO T iJ ia3M y, p a c n o A o n e n n y io  M e>KAy s t h m h  o ca A O A - 
HbiM H o 5 o A o q K a M H  ( m  e 3 o  n  ji a 3 m  y ) .

T a M , rA e  H M e e rc a  o e M O T H q e cK a a  n e p e n o n K a , m o j k h o  H a 6 A K )A aTb aB A e- 
h h h  o c M 0 3 a . K A e T K a , b  KAeToqHO M  c o K e  K O T o p o íi e c T b  c a x a p  h  o p ra H H q e -  
CKHe KHCAOTbl, BCaCbIBaeT B O A y c paC TB O peiIH bIM H  B H€H M HHepaAbHbIM H 
B em e cT B aM H  h  O T A a e r  n o q B e  q a c T b  c b o h x  c a x a p o B  h  k h c j io t . B b iA eA eH H e  
KHCAOT KAe.TKaMH KOpHH CnOCOÓCTByCT paCTBOpeHHK) M H H C pajIbH blX  COCTaB- 
H b ix  q a c T e ñ  n o q B b i h  n e p e x o A y  h x  b  noA B eH H b iíí p a c T B o p . H e A b 3 a  ro B o p H T b  
TOAbKO O AeHCTBHH C peAbI Ha O praH H 3M , IiyHCHO rO BO pHTb O B 33H M 0- 
.AeíicTBH H  c p e A b i h  o p ra H H 3 M a . 3 t o  B 3aH M 0A eñcT B H e  B b ip a JK a e T ca  b  t o m , 
ATO KJieTKH paCTeHHH BblA eAeH H eM  KHCAOT H3MeHHIOT o K p y x a r o m y io  HX

cpeAy.
C  rn a A o n A a 3 M O H  tocho CBH33H u ie c T o ñ , x o p o m o  pa3A H A H M biñ  n o A  mh- 

K p o c K o n o M  o p ra H O H A , —  sto b a  k y  o a  h (hoaocth) cp e A H  n p o T o n A a 3 M b i, 
3anoA H eH H b ie  K J i C T o q H H M  c o k o m . P a 3 A e A H T b  rH a A o n A a 3 M y  h Ba- 
K yO A H  MO>KHO TOAbKO (})OpMaAbHO, T 3K  K aK  IIOAOCTb C aM a FIO CeÓe HHATO, 
OHa peaA B H a A H iiib  n o cT O A bK y , n o cK O A b K y  y  Hee ecT b  cTeH K a —  rH a A o n A a 3 M a  
H H anoA H eH H e —  K A exoA H biH  cok. tI>paH ii,y3C K H e aB TO pbi, H a 3 b iB a io m H e  rm a -  
CTHABI A e H u  H T a M H, pa3A H A ^ÍO T  HC TOAbKO XAOpOAeHUHTbl H XpOM OAeÜ- 
HHTbl, HO H r H A p O A e ñ u H T É I ,  IipH paB H H B aH  B aK yO A b C KA€TOAHbIM COKOM 
K óeAKO B biM  T H naM  n A a cT H A . O yH K U H H  B aK yO A b o q e H b  Ba>KHU. r i p e a r e  
a c e ro  c iO A a  othochtch B b iA eA H T eA bH aa  (J)yHKu,Ha. B B a K y o A a x  cocpeA O T O - 
qe,Hbi B ce  O TÓ pocb i n p o u e e c o B  o Ó M e n a , B ce , ato o ó p aa o B aA O C b  b np o T O - 
n A a 3 M e, HO 3aTeM  CT3AO H eH yíK H b lM  HAH Aa>Ke BpeA H blM .

T aK O B b i o p ra H H q e c K H e  k h c a o t h , K a K  p e 3 y A b T a T  n e n o A H o ro  o k h c a c h h h  
y rA eB O A O B ; M H H epaA bH bie  B e m e c T B a , B c o ca H H b ie  H3 h o a b h , h o  H36b ixo A H b ie  
h a h  He Hy>KHbie BOBce. K h c a o t h  h  M H H epaA bH bie  B e m e c T B a , A eH C TB ya A p y r  
Ha A p y r a ,  o ó p a 3y iO T  k p h c t 3 a a h  y rA e K H C A o ñ , maBeAeBOKHCAOH, a h m o h - 
h o k h c a o h , aÓ AoquoKH C AO H  H3BecTH, KpH C TaAA bi rH n c a .  B A p y rH x  C A y q a a x  
b  B a K y o A a x  H a K o n A a iO T ca  K anA H  h íh p h o t o  M a cA a  h  TaK H e n p o A y K T b i, KaK  
C M O A bl, 3 (J)HpHbie MHCAa, K a y q y K , TaH H H Abl. (3(})H pbI A y^H A b H b lX  k h c a o t ) ,  
A A K aA O H A bI H n p .

H o m  C T ap u ie  K A eTK a, TeM  K p y n H e e  H a x o A a m H e c a  b  h c h  B a K yo A H , TeM  
CoAbiue b  hhx npoAyKTOB oÓMeHa h TeM qam e BCTpeqaioTca K p n c T a A A b i, 
CpOCTKH KpHCT3AA0B (CM. pHC. 53, B )  H A p y ^ H e  o6pa30BaHHH.

H o noBOAy k p h c t 3 a a o b  m o a íh o  n p o T H B p n o cT a B H T b  B H TaA H C TH qecK yio  

H A H a A e K T H q e c K y io  t o a b u  3peH H a.
ya re  a s b h o  6 b ia o  H 3B€c t h o , a t o  yAHTKH eAHT He Bce pacTeHHa, h o  

AeAaioT cpeAH h h x  H3BecTHbiíí Bbióop, neKOTopbie pacTeHHa Kax 6 h  3am,H- 
axeHbi o t  h x  yKycoB. HccAeAOBaHHe s t h x  pacTeHHH noKa3 aAO, a t o  Kpn- 
CTaAAbi, KOTopbie HaxoAaTca b  h x  KAeTKax, npHHaAAejKaT k  T H n y  pa4>HA 
h a h  HroAbAaTbix KpncTaAAOB ( c m . pac. 53, ^4); npH yxyce o h h  |B0 H3 ai0 TCH 
b  i ’AOTKy yAHTKH, h  3 t o  HacTOAbKo MeuiaeT en, a t o  yAHTKa B odS oxe  nepe- 
c r a e T  xp o ra rb  n o A o S H o e  pacTenne. J le rno  CAeAaTb b m b o a , h t o  pacTeHHH 
cneiiHaAbHO BbipadaTbiBaioT pa(|)HAbi, ATo5bi yAHTKH h x  He o a h . M y A p b ie
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pacTeHHs, bhahtc jin, npeABHAH nanaaeHHe yjinTOK, 3apaHee sofotobjihiot 
opyAHH 3aipHTbi. TaKOBO BHTajiHCTHHecKoe o6x>HCHeHHe.

MaTepn a jihcthnecKoe oÓBHCHeHHe npyroe: o6pa3yiomHecH b. npouecce 
JlbixaHHH opraHHqecKHe khcjiotu AencTByioT Ha pacTBopHMbie b boL  cojih 

BCOCaHHbIe KOPHHMH H3 HOHBbl, H o6pa3yiOT BMeCT6 C KajIbUHeM 
T3KHe COJIH, KOTOpbie Jier.KO BblKpHCTajIJIHSOBblBaiOTCH B KJieTOHHOM COK6
KnHPTpBn ^ eTKe ACTb CBo6o£ HaH rjHOKosa, nojiyqaioTCH o c T p u e  HrojibnaTbie  

™ ~  pa^ Ah1’ KOTOPbie oce^aiO T uejibiMH naHKaM£  gcjih  x<e noe-
o6^aAaioT cBoÓoAHbie khcjiotm, to • BbiKpHcxajuHaoBbiBaiOTCH K p n c x a iiL

u Z Z r t ’f T OKTaMpu' "P“ “ “ . "X cpocTKH h KpaciiBbie w a p S p a ^  
UHn o s a ra  e cpocTKH —  HP y  3 hi (cm. pac. E, d 2). b p

J \hajieKTHnecKoe oGbHCHCHHe npHHHMaeT bo  BHHMaHne He TojibKo cno- 
“ 6 n0 6 p a 3° BaHHH’ HO H f lPyr y ro cxópoHy. H a n o  riOMHHTb, h to  npopecc k p h -  
^ T o JIli3aitHH C00TBeTCTBy eT ycpeHHeHHK) opraHHqecKHX k h c jio t , H36biTOK 
Koxopbix oxpaBJinex npoxonjiasM y. E cjih npouecc ogpaaosaHHH K P H c x a L o s  
Hapym eH, to  k h c jio t  c jih ih k o m  m h o t o , h  KjieTKa norH 6aeT. CnenoBaTejibHo  
Mbi HMeeM snecb npouecc BbimHBaHHH iianS o jiee  npHcriocoSjienHoro to  p c th  
CHy n a a  ecTecTBeHHoro oxSopa. O pra»H 3M bi, o6p a3yiom H e xpucTaujib i b u j k h -

o ™ M H% atH PS r T  H X - BUMHParoT- n o a x o M y -x o  ^ c x a ^ n ™paqJMHH, npysbi xaK uiHpoKo pacnpocTpaHeHbi b MHpe pac-

njiaCTHHbl, K3K Mbi BHnejIH, HMeiOT CBOH HHFMeHTbl KJieTOHHblH POK- 
xaKHie HMeex cboh. H a nepaoM Mecxe 3uecb ctohx rpynna a h x o h¥h a h a 
HJ7H a h T o H H a H h H bi. 3xo —  nHrMeHTbi OKpaiuHBaiomHe JienecTKH UBe' 
Z V n .T ™ ™ ’ CHHHe’ ^ e x o B b ie ,  ManHHOBbie h uponae S S S e  t o m  
H epeAKO hh* hhh cxopona jmcxhea OKpamena b Kpacaafi L h E L S S  
UBeT; KopHH, cxeSjiH, jiHCTOBbie qepeniKH h np —  b K n a Z f i  L ! !  
meciBa bth oSpa3yK>TCH a KjiCTKax o L “, ^  a p i  aX T '  f a S T  Z  
HH3KOH xeMnepaxype oxnero hx ocoCchho mhoxo b BeceHHHx n p o p o c x S  
pacxeHHH h b oceHHeñ jihctbc (y nac xpacHefox oceubjo ocHHa S n a  i l -

3ofiHaH khcjioTa ° fc  i ° m T BaHHH nHrMeHT0B 3Toñ rPynnbl Jie^HT okcjW30HH3H KHCJIOTa (C7H 60 3), npOH3BOAHbie KOTOpOH —  CbjiaBOHbl —  B I1DHPVT- 
ncaxapa H CQo6oHHoro KHCjiopoHa non bjihhhhcm 3H3Hmob hjictich 

f m r ' ! I TOIlliaHH,l bl’ KOTOpue no CBOeMy XHMHHe-CKOMy CTpoeHHK) 6JIH3KH 
h ^ BrJII0K03,H'ZlaM)- AHTOHHaHHHbl MOryx ogpasdBblBaXbCH H B TCMHOTe
ra a^ eq ax e jib H b i xcm, hto mohhíot cbo»  o K p acxy  n on  bhhhhhom khcjio? h m í

JIOHeH, HaXOpHIHHXCH O a  HO B pe M e H HO C HHMH B LeXOHHOM í o í e  tÍ v  ^  
OKpacKa BacHjiBKa aaBHcai ot HaxoaHmHxca b KjieTKax 
KOB 3TOTO pacreHHH npoayxTo. paciaxa 6MKOB, . , „ t ,o„u.x p““ “  S ot 

E . P„ea“ r ° '  q " C™ P° 30BMi! KPac“ “ « «  aeaecTKOB Z b,™ ™ ’ :
HHKH h np. saBHCHT OT khcjioh peaKu,HH HX KjiexoHHoro coxa- jiHJioBan 
oxpacKa CHpenH, ^HonexoBan onpacna (JjHajiKH aaBHcnx ox 6 m a m ñ T cdTr 
Hen peaKHHft hx KJieTOHHoro coxa. M K cPea'i > — *   * —  — « v_wivci.

HHTepecHO, hto y  HexoTopbix hbotob onpacKa MeHfre-PpCT- «

r o a y M  „ o  * í e  c“ I f ^
BOB BP0T0HBB3MBI. y  MBAyBHIíbl (P U I n, o  n  3 T i a O f  H  c i „  a7  Í  ™  ' 
BHHHCxoro pacxeHHH H3IHHX jiecoB , HBexbi BHanaAe poaosbie  cxaHOBHTCH ? a ’  
TeM CHH'G-tjjHOAeTOBbiMH, a em e noBAHee —  ch hh m h  HTCH 3a~

Emana k HefixpajibHOH peaxaHH co xa  b KACTKax jiHcxbeB xa x  
saeMOH KpacHOH xanycTb i, óm rom pn  neuy BbiTH>KKa h 3 h? x  ( J i a H

» S Z Z ’s c Z oBT KO Me" " eT ^ ckHpH(SaBae„HB k ( S  k » « ;
aHTW Haa, Ka,: „  p a p a y c , m o x h o  m n o x ta o B a ra

™  S S Z S S r  KHCJI° P *OC™  "  “ Í^OTHOCTH B 3.HHÍ0M M y ,B e . KOTfla

HarM eHTbi KJieTOHHoro coxa  Bee Boo6m e pacTBopHMw b bo hp  nnUi3 . , „

L a ™  Í ' r ^ pOXpOMaMH- B npOTHBOHOJIOHíHOCTb HHrMeHTaM
p M, paCTBOpHMbIM B >KHpaX H JKHpOpaCTBOpHTejlHX..
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BaKyoJiH MoryT coAop>KaTb:
1. BoAy—  okoao  98 npou.
2. HeopraHH^ecKne c o a h , norjiom eHHue H3 o K p y *  aromen pacreHHe 

cpe^bi BMecTe c noqßeHHbiM pacTBopoM.
3. PacTBopHMbie yrjieBOAH (caxapa, HHyjiHH 1 h np.).
4. BejiKOBbie npoH3BOflHbie: noAHnenTHAbi, aMHHOKHCAOTbi, nenTOHbi.
5. PacTBopeHHbie b cokb  aAKaAOHAbi h rjuoK03Hflbi (jieKapcTBeHHbie

semecTBa).
6. ra3bi, HanpHMep, KHCjiopoa. h yrJieKHCJiOTa.
7. 3 h3h m h .
8. OpraHH^ecKHe khcaoth.
9. nurMeHTbi.

10. KpwcTajijibi MHHepaJibHHx coach.
11. 3(J)npHbie Macjia, AyóHAbHbie BeipecTBa, Kanjm cmoah , KayqyKHnp.
XlaBJieHHe, KOTopoe KAeToqHbiS cok npoH3BOAHT Ha KAeTOHHyro 0 6 0 -

jioHKy, pacTHrHBaeT ee h /cnoeogcTByeT^ee pocTy.
CeAbMOH opraHOHA, hjih BepHee peAaH hx rpynna, — sto nAa3MaTHqe- 

cKHe o6pa30BaHHH, KOTOpbie c.jiy>KaT qacTbio äah abuâchhh, qacTbto ajih 
nepeAaq« pa3Apa>KeHHH h pacTBopHMbix Be- 
ipecTB. TaK, y  cboöoaho KHBymeß kactkh 
qaCTO pa3BHTbI >KryTHKH HAH pecHHqKH 
(cm. pHC. 26). EcTb Aa>Ke ueAbiii KAacc npo- 
CTCHUIHX BOAHblX OpraHH3MOB, iHOCHIUHX Ha- 
3B3HH€ HiryTHKOBbIX.

>KryTHK HAH peCHHHKa COCTOHT H3 BHy- 
TpHKAeToqHoro opraHa —  ÖAe(})aponAacTa 
h OTXOAameö ot »ero nAa3MaTHqecKOÖ 
HHTH, npoxoAHmeß qepc3 oöoAoqxy kaotkh 
h BbiABHraroiyeHCH a  a Ae ko Hapyxcy. HacTbro 
BOAHOo6pa3Hoe, qacTbio KpyroBoe AßH>Ke- 
HHe * r y THKa hphboaht KAexKy OAHOBpe 2g_ ep0KpKCTaJIJIM my]imia.
MeHHO bo BpamaTeAbHoe h nocTynaTCAbnoe 4
ABHAceHHe h noäBOAiier eß peAecoo6pa3Ho
OTBeqarb Ha BHeuiHHe pa3Apa»eHHH. SeAeHaa ocoöb HanpaBAHeTca b öoAee 
ocBemeHHyio qacTb npenapa ia , 6 ecu,BeTHaH —  b öoAee saTCHemiyio; Aioöan 
H3 hhx pearwpyeT Ha pacTBopeHHbiß b boao KHCAopoA, na npHMecb mrra- 
T€AbHbIX BeLUeCTB, Ha TCHAO, XOAOÄ H T . A-

Mo>KeT ah öbiTb hto-ahSo noAOÖHoe y KAeTKH, BxoAnmeß, HanpHMep, 
S C0CT3B CTBOA3 ASpOBa? 3A6Cb KAeTK3M ABHraTbCK HexyAH, OHH nAOTHO 
CKAeeHbl Me>KAy COÖOß, HO CKB03b nopbl OÖOAOqKH OTAËAbHbie THAÍH npOTO-
n A 3 3 M bI npOXOAHT H3 KAeTKH B KAeTKV.

HeKOTOpbie yqeHbie |BhicKá3hiBaAH i MbicAb. hto  b cym nocTH  A ioooe m h o - 
roKAeToqHoe pacTeHHe, HanpHMep, Ayß h a h  cocHa HMeioT oAHy o ö m yro  
HAa3MaTHqecKyro M accy, TaK KaK npoTonAa3Ma o t a b jib h u x  k a b t o k  coeAH- 
»eHa TiOKaMH b eauHoe n e m e .

Ha caMOM >Ke AeAe, o a h 3 ko , Taxoro eAHHCTBa npoTonAa3Mbi H er; no - 
CpeACTBOM THJKeH COBAHHeHbl He Bce KAeTKH, a TOAbKO ÖOAee HAH MeHee 
3HaqHTeAbHbie hx  rp y n n u  b OTAeAbHbix t k 3h h x , ocoöeHno b Tax Ha3biBaeMbix 
napeuxHMHbix t k 3 h h x .

TaM, rA e  H3  KAeTKH b KAeTKy npoxoAHT nAa3MaTHqecKHe h h th , HAßT 
corAacoßaHH aa paöoTa coc€A hhx  k a c to k , npoueccb i, b h h x  npoHCxoAamne,

__06-beAHiiaiorcH h ohh  oöMeHHBaroTca npoAyKTaMH CBoefi >KH3HeAeaTeAb-
hocth; MoryT nepeAaßaTb Apyr Apyry h pa3Apa>KeHHH, hmh noAyqaeMue,

i H hvahh —  yrjieBOA, no xwMHHecKOMy cocxaBy 6ah3Khü k KpaxMajiy, ho BCTpe- 
qaercH b K/ieTKax He b TBepaoM BHAe, a pacTBopeH b KJieToquoM coxe. OöiiapywHBaeTCH 
6jiaroAapa cnocoÖHOCTH o6pa30BUBaTb KpynHue ciJiepoKpHiCTaAAU (pac. 29) noAAeHCriweM 
cnn prą.
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h nnraTejibHHe BemecTBa. OpranoHA, od-beAHHHiomHH padoTy HecKOAbKHx 
KjieroK, hocht Ha3BaHHe r w i a s M O A e c M  (pnc. 30); sth ruia3MaTHMecKHe 
COeflHH€HHH HBAHIOTCH HeodxOAHMOH COCTaBHOH HaCTblO paCTHTeAbHOTO OD- 
raHH3Ma, xoth odHapyjKHBaioTCH h He y Ka>KAOH KJieTKH. y  hh3uihx opra- 
hh3mob m h  3HaeM TaKHe cjiyqaH, Kor^a cKB0 3 b oneHb nAorayio hah cHAbH» 
OKpeMHejiyro odoAOHKy (y  AnaTOMOBbix BOAopocAeii) npoxoAHT nporonjia3Ma 
h ABHXieicfl no Hapy>KHOH cTeHKe kactkh, a 3axeM cHOBa bxoaht b KAeTKy. 

^ M K O C H O B g H g / njI33MbI C BHeiHHHM MHpOM H BOCIipHilTHe Ba3Apa>KeHHH 
dnoAorHnecKH HeodxoAHMbi. *»-------— ------ "  F

riepe^ana pa3Apa>KeHHH h nepeHoc pacTBopeHHoro Maiepnajia ynacT- 
Byroipero b odMene, -  xaKOBbi ABe ocnoBHbie ( ^ hkuhh njiasMO^ecM.

oHaKOMHCb c opraHOHAaMH KJieTKH, Mbi pa3dHJiH Hauie BHHMaHHe m o k a v  
fleTajiHMH CTpoeHHH H 3adbum o KjieTKe b uejiOM. Tenepb codepeM Bee axo 
BMecie h nonpodyeM OTBexHTb Ha Bonpoc: hto Tanoe KjieTKa?

Phc. 30. Pa3pe3 nepe3 ceMa nanbuu ( A r e c a  
o le r a c e a): o — o6oTom<a; np — npoToiuia- 
ctm cocenmix KaeTOK coenWHioTcsi noc- 
peKCTBOM iuia3MOnecM {rut) — TOHaafimux 

naa3MaTHiecKHx mfreft.

Bo-nepBbix, KjieTKa hbahctch 
«rjiaBHOH opraHHnecKOH CTpyKTyp- 
HOH cjlOpMOH» 1 CO BC€MH OCOdeHHO- 
CTHMH^>KH3HH— OyACT JIH OHa OAH- 
HOHHOH HAH BXOAHT B COCTaB MHO- 
roKJiexoHHoro opraHH3Ma. OHa ocy- 
mecTBJineT odMeH, efi CBOHCTBemia 
pa3/ipa>KHMOCTb, H OHa HMeeT CBOH 
UHKJI pa3BHTHH, nOBTOpJHOlHHHCfl H3  

noKojieHHH b noKOJieHHe. MoAOAan 
KjieTKa 3anojineHa 3€phhctoh npo- 
TOHJia3MOH H HMeeT CpaBHHTCAbHO 
KpynHoe HApo. Tk)3AHee, noA bahh- 
HH€M HaKOnJieHHH npoayKTOS 0 6 - 
MeHa, b Hefi hohbahiotch BaKyojin 
C KJieTOHHblM COKOM, KOTOpbie BCe 
pacTyT. Tenepb mo>kho pa3AHHHTb 
nOCTeHHblH CAOH npOTOnjia3 MbI —
rHajionjia3My, hhth  hjih t h >kh npo- 

ToriJiaaMbi o t  nocTeHiHoro caoh k  HApy h BOKpyr nocjie^Hero. H a po He cTajio  
MeHbiue, ho ero  oTHocHTejibHaa BejiHHHHa no OTHomeHHio k pa3Mepy see« 
KJierKH yMeHbniHjiacb..HaKOHeix, m h  b h ah m  KAeTKy c orpoMHofi ueHTpajibHOH 
BaKyOAbiO, Hflpo AOKHT OKOJIO nOCTeHHOTO CJIOH, B KOTOpOM nOHBHJIHCb MejI- 
KHe BaKyojibKH; AajibHeftniaH BaKyojiH3an,HH —  sto  yxce ApaxAocTb KJieTKH 

P oct KJieTKH Mo>KeT noBjicHb 3a codon AejieHHe ee Ha ABe AonepHHx' 
H TOTAa, BMeCTO OApHXAeHHH, HaCTynHT OMOAa>KHBaHHe.

KpoM e TOTO, KAeTKy mo>kho  paccMaTpHBaTb KaK ocMOTHqecKHH anna- 
paT, CBoero pOAa ocMOMexp. CoAepjKa b cede b bhao  cona pacTBop caxapa  
h opraHHnecKHX k h c a o t , OHa BcacbiBaer Boay h noqBeHHbin pacTBop npnqeM 
pasBHBaeT SHanHTeAbHoe BHyTpHKAeTOHHoe AaBAeHHe, AOxoAnmee’ HHorAa 
Ao mhothx AecHTKOB aTMOctJiep. 3 to -to  AaBAeHHe h npHJKHMaeT k  odoA onxe  
nocTeHHbiii caoh npoTonAa3Mbi h coodu iaeT  cbm o h  odoA onxe CHAbHoe Ha 
npnweHHe. B A aroA apn  BHyTpHKAeTOHHOMy AaBAeHHio, pacTyoxHH KopeHb 
MOJKeT BOH3aTbCH B seMAio. pacKaAbiBaTb K3MHH, npodypaBAHBaTb KVCKH 
AepeBa h np. H anpaxieH noe cocTOHHHe k a c t h h , BbiaBaHHoe AaBAeHHeM KAe- 
TOHHoro coxa  Ha odoAonxy, H33HBaioT x y p r o p o M .

PiCKyCCTBeHHO Mbi MO>KeM He TOJIbKO ypaBHOBeCHTb KAeTOHHOe AaBAe- 
HHe, HO A ante h AHuiHTb KAeTKy b o a h . HBAeHHe sto  HaabiBaeTCH n a  a 3 m o- 
AH3o^M. rjA a3M O A H 3 Bbi3biBaiOT TaK: npHroTOBAHioT pacTBop caxapa nOBa- 
peHHOH COAH, CeAHTpbl HAH ApyTHX COACH onpeAeAeHHOH KpenocTH HanpH- 
Mep, HHTb BecoBbix nacTefl k 3ahhhoh  ceAHTpn Ha cto BecoBbix nacTefl b o a h - 
BoceMb qacTeH noBapeHHOH coah Ha cto qacTeii b o a h ; TpHAUaTb nacTefl

1 <J>. 3  h r  e ji b c, ^HajieKTHKa npapOAU», 1933, <rrp. 23.
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TpocTHHKOBoro caxapa  Ha cto nacTen b o a ł i. 3 t h  pacTBopbi ocm othhockh  
paBHOueHHbi oflHH ^pyroM y.

O n p e A e jie H H a n  K p e n o c T b  p a c T B o p a  BecbMa Ba>KHa: cjihuikom c jia ö b ie  
p a c T B o p b i, H a 3 b iB a e M b ie  THnoTOHHHecKHM H, n jia 3 M O jiH 3 a  He B b i3 b iB a io T ; y ß e - -  
JiHHHBaa KOHU.eHTpan,Hio, m m  C H a n a jia  aoxoahm  ao  TaKOH K p e n o cT H  p a c T B o p a , 
KOTAS 3HAOCMOTHHeCKHH TOK paB eH  9K30CM 0THHeCK0M V, H M e JK fly  HHMH 
ycT a H a B jiH B a e T C B  paB H O B ecne , hto, OAHaKO, B ce-TaK H  n jia 3 M o jiH 3 a  He b h - 
30B eT. T a x o H  p a c T B o p , K p e n o c T b  K O T o p o ro  p a B H a  K p e n o cT H  p a c T B o p a  B u y T p it  
KJieTKH, Ha3biBaeTCH H30CM0 THHecKHM . B e e  
p a c T B o p b i, K p e n o c T b  KOTOpbIX B b lU ie  H3- 
OCMOTHHeCKOH, HJIH T aK  H a 3b IB aeM b ie  T H nep- 
TOHHHeCKHe p a c T B o p b i, BbI3bIBaK)T n jia 3 M O - 
JIH3; npaKTH H ecKH  V A o C n e e  T a n n e , K O T o p u e  
jiHUJb H e M H o ru M  n p e n n e , T a x  K an  ó o J ie e  
K penK H e  BbI3bIBaiO T CTOJIb SbICTpblH  n J ia 3 M 0 - 
J1H3, HTO Bee KJieTKH ypC 'AyiO TCH, H 3TO 
M acK H p ye T  n p o H c x o A H m n e  b hhx  H 3 M en e - 
HHH.

OaHaKO, HTO TaKoe KpenocTb pacTBopa?
OcMOTHHecKoe AaBjieHHe pacTBopa npo- 
nopuHOHajibHo HHCJiy MOJieicyA pacTBopeH- 
H oro b HeM BemecTBa. PacTBopbi c paBHbiM 
hhcjiom MOJieKyji nojiynaioTCH, ec jm  pac-

Phc. 31. nocaenoBaTeflbHbie CTanHn njia3M0JiH3a Phc. 32.’ riJia3M0JiH3 b KneTKax bo
b o ’eTKax jincTa Mxa M n i u m .  B HHJKHen aeBoä ÄopociiH cnnporHpbi (Sp i r o g y r a )
KaeTKe npoToruiacT HamiHaeT oTCTaBaTb ot 060- Cuesa HopMajibHaa, He naa3MoaH3H- 
aoHKH; b npaBoii coceaHefl KaeTKe non neñcTBneM pOBaHHaa HHTb Boaopocan; cnpaBa — 
naa3MoaH3a nporonaacT c-bewHJica, oiaeanacn ot b cpenHeñ KaeTKe (a) coaepwHMoe 
oôoaoHKH h npHHHMaeT <})opMy, 6aH3Kyio k uiapy. KaeTKH nepeTarHBaeTcsi nocpeanHe h 

BHyTpn bhähm xaoponaacTbi. 3aTeM pa3pbiBaeTca Ha ABa mapa (o)

TBOpHTb B paBHbIX oS^MaX BOAbI KaKTie-JIHÖO BemecTBa B KOJIHHeCTBaX, npo- 
nopuHOHajibHbix hx  MOJieKyjiapHbiM BecaM. EAHHHixa H3MepeHHH 3Aecb rpaMMO- 
jienyjia, coKpameHHO —  MOJib, t . e. CTOJibKO rpaMMOB pacTBopaeMoro Beme- 
CTB3 (Ha OAHH JIHTp BOAbl), CKOJIbKO eAHHHU, B eTO MOJieKyjIHpHOM Bece. 
riOSTOMy MOJib TpOCTHHKOBOTO Caxapa C (JlOpMyJIOH C 12H 22O 11 COOTBeTCTByeT
342 2 Ha jiHTp BOAbi; MOJib noBapeHHOH cojih NaCl —  58 s, MOAb KajiHirnoË 
ceAHTpbi KNOs —  101 s, MOJib cnHpTa —  46 s.

HcXOAH H3 3T0T0, MO>KHO HCKyCCTBeHHO BbI3BaTb nAa3MOJIH3. EcJIH MH 
iipnóaBHM K npenapaTy 3AopoBOH KJieTKH noA mHKpockon0m Kanjiio rnnep- 
TOHHHeCKOTO pacTBopa, TO yBHAHM, HTO KOTU OÖOJIOHKa KJieTKH H He MeHHCT
CBoero noJioHieHHH, ho coAepJKHMoe ee cT>e>KHBaercH, oTCTaeT ot 060- 
JIOHKH, H MeJKAy 060JIOHKOH H npOTOnJia3MOH nOHBJIHeTCH npOCTpaHCTBO, 
33HHTOe paCTBOpOM (pHC. 31), npOTOHJia3Ma npn 3TOM npHHHMaeT (})OpMy 
OBajia, mapa, hjih npOAOJiroBaTyro, jihöo pa30HBaeTCH Ha ABa mapa (pnc. 32), 
bo BCHKOM cJiynae oß-beM npoTonJia3Mbi cHJibHO yMeHbuiaeTca 3a cneT yTpaTbi 
BâKyOJIbK) *I3CTH BÔ XW, H npOTOTIJlâ3MH 33HHM30T T0II0pb JIHUIb ŜlCTb KJT0~ 
ToqHoñ nojiocTH.



OiibiT yaaeTCH jiHiub npn >kh3hh KjieTKH; Mepraaa npoTonjiaaMa cbo- 
6 oäho nponycKaeT pacraopbi h He c-bejKHBaeTCH. Booôuie Bce nem  3Aecb 
b uejiocTH ocMOTHHecKOH nepenoHKH, Hapyrnenne KOTopon jininaeT KJieray 
ee OCMOTHHeCKHX CBOHCTB. ECJIH B3HTb XJIH OHblTa KJieTKH C OKpaiueHHblM 
KJieTOHHbIM COKOM, HanpHMep, KyCOHeK TK3 HH HS KOpHH CBeKJIbl HJIH H3 
jieriecTKa HBexKa, to jigtko yöeAHTbcn, hto npn cT>e>KHBaiomeM aghctbhh 
flJia3MOJW3a npoTonjiasMa He nponycKaeT nnrMeHT Hapyxxy, h Bce hbjichhh 
n jia3MOjrH3a cboahtch k noTepe bo ah .

OpH HenpoflOJiJKHTejibHOM achctehh n jia3MOjiH3a nepeHoc kjictok b hh- 
CTyK) BOfly MOHieT BOCCTaHOBHTb HOpMaJIbHyiO KapTHHy, npOAOJDKHTejIbHOe 
JKC ßeHCTBHe rHnepTOHHHecKoro pacTBOpa Bbi3biBaeT b npoTonjia3Me cTOjib 
rjiyöoKHe H3MeHeHHH, hto peaKuna ct3 hobhtch HeoöparaMoii. C noMombio 
n jia3MOJIH3a MOKKO yCTaHOBHTb BeJIHqHHy BHyTp'HKJieTOHHOrO aaBJieHHH, 
a Taioiie ycTajioBHTb pojib noqßeHHoro pacTBOpa cojieñ b >kh3hh KJieroK 
KopHH. /Ie r ra n  naa3MojiH3 BbiHBJiaeT T3 K>Ke HHTH njia3MOftecM, nepexoflH- 
uiHx H3 OÄHOH KjieTKH b Apyryio, Taic Kax OHH pa3pbiBaioTca no3AHee, qeM 
npoTonjia3Ma OTdaeT ot oôojioqra.

BcHKoe H3MeHeHHe Kjie-roqHoro AaBJieHHH \cKa3biBaeTcg) Ha Typrope 
KjieTKH h ee cjiyHKAHHx. Bo B3aHMOoraonieHHHX kjkîtkh c OKpyjKaromeH cpe- 
AOH rpoMaflHoe 3HaqeHHe HMeeT To\o6cTOHTejibCTBO,; qra Kjieraa hbjihctch 
eAHHbiM ocMOTHqecKHM annapaTOM, 6yAb OHa cahhoh, cboöoaho HíHBymeñ, 
HJIH BxoAHmeS b cocraB MHoroKJieToqHoro opraHH3Ma.

u B noc^eAHeM cjiyqae Kjieraa HBjiaeTCH crpoHTeAbHOH eAHHHueñ, HMeio- 
meft, ßjiaroAapa Hajinqnio hokhboh KJieToqHoñ oßojioqra, MexaHHqecKoe 
SHaqeHHe.

y  HeKjieToqHbix opraHH3MOB ran a  BOAopocjiH Kayjrepna ( cm . pnc. 25). 
npH HaJinqHH ßojibinoro qncjia UAep, npoTonjia3Ma eAHHa. 06oco6jieHHbix  
npoTonAacTOB 3Aecb HeT. KJieioqwbiH cok h  ocM oraqecrañ annâpaT 3Aecb 
Tarace OAHH, OÖIHHH ajih Bcero cpaBHHTejibHo KpynHoro opraHH3Ma.

OaAeoHTOjiorHH oTMeqaeT nepnoA, KorAa cHtjjoHiibie BOAopocjiH rocnoA- 
cTBOBajiH, AocTHraa npyrabix pa3MepoB, no3AHee 3HaqHTeAbHaH qacra hx 
Hcqe3Jia, h coxpaHHjmcb AHUib MeAKHe hx npeACTaBHTeAH, b Harne BpeMH 
HrpaioiHHe b npnpoAe He3aMerayio pojib. 3 thm  BbiHBAHeTCH HeBbiroAHOCTb 
CH(J)OHHOrO CTpOeHHH.

Æejio b tom, qTO ecjiH nopBara oôojioqKy noAOÔHoro opraHH3Ma, HanpH­
Mep, Kayjiepnbi, to BHyTpHKJieToqHoe AaBjieHHe BbiAaBHT OTTyAa npoTonjia3My, 
H, oqyTHBUiHCb BHe KjieTKH, OHa norHÔHeT, h Becb opraHH3M nponaAeT; 
ecjiH JKe nopBeTca KjieToqHaa oöojioqra b KaKofi-jinßo qacra mhoto- 
KJieToqHoro opraHH3Ma, to sto kochctch jihuib oahoh hjih HeMHornx coceA- 
hhx KJieTOK, ocTajibHbie * e  ocTaHyTCa uejibi h HeßpeAHMbi. B 6opb6e 3a 
cymecTBOBaHHe opraHH3Mbi, HMeiomHe KJieToqHoe CTpoeHHe, nojiyqnjiH nepe- 
Bec, Tan KaK KJieToqHoe CTpoeHHe 0Ka3aA0Cb qpe3BbiqàHHo BbiroAHbiM aah 
■coxpaHenHH >kh3hh, noTOMy qTo MexaHnqecKHe noBpexiAeHHH oqeHb qacra 
h MoryT npHBecTH k Hcqe3HOBeHHio AaHHoro opraHH3Ma.

B MHoroKJieToqHOM ^opraHH3Me Ka>KAaa K-fieraa padoTaeT KaK pe jiuñ  
•OpraHH3M, BCaCblBatOJAHH H OTAaiOUIHH paCTBOpbl. I^pH AejieHHH KJieTKH 
•o6pa3yeTCH Macea en noAOÖHbix, KOTopue, AncfH^eperiuHpyHCb, b AajibHeñ- 
iiieM pasBHBaioT KpyriHUH MHOroKjieToqHhiH opraHH3M.



r J l A B A  V

PACTHTEJlbHblE TKAHH
KjieTKa KaK TaxoBas, MO>xeT ripeACTaBASTb coöoh BHOAHe pa3BHTwñ 

OÄHOXJieioqHHfl opranHSM, t 3K k 3k  b Heñ cocpeAOToneHbi Bee MaTepHaAb- 
S f  S p a *e H H H  P jKH3HeHHbix ĉ hxuhh . KAexxa n o ra e rc * . BcacbiBaer 
pacTBopbi, npeBpamaeT hx b yrAeBOAH, >xHPbi h 6eAKH 3a cneT xHCAopoAa 
B03ayxa; xAeTxa ABH>xeTCH, XAeTxa AeAHTca, pa3MHOJKacres, ° ähhm  cao-
BOM KJieTKe CBOHCTBeHHbl BCe OCHOBHbie }KH3H€HHbie (JjVHKUHH.

'K skhm  o6pa30M oahh  XAeTxa npeBpamaeTCH b caojkhwh opraHH3M, xa- 
KHM o6pa30M H3 3 TOTO MHXpOCXOnHHeCXH MaAOTO CyipeCTBa MOJKST pas- 
BHTbCH KpynHbiH pacTHTejibHbiH opraHH3M, HanpHMep, nineHHua hah Aa>xe
opraHH3M KpynHoro AepeBa? ™

H noK fle  Bcero bciiom hhm , hto AeAHipascs xAexxa A a ex «Be ho bhc , ko - 
lo rb ie  MoryT y  hh3 ihhx  opraHH3MOB CTaTb cboôoahhmh h caMOCTOSTejib- 
HblMH HO KJieXKH MOXyX OCXaibCH H B COeAHHeHHH, HpHHCM B ÖOJIblHHHCTBC 
cjiyqaeB oxasbiBaioTCs xa x  6 bi cxAeeHHbiMH Me>xAy co6oh Me>KKJieTOHHbui 
BemecTBOM, no o 6e cxopoHbi ot xoToporo pacnoAaraioTCH nepBHHHbie 0 6 0 - 
AOHXH COCeAHHX KJIGTOK, OÓpasyKHUHe BMeexe C MOKKACTOHHblM BemecTBOM

T3K S T hT oÄ «  Hb H,ejIJIK)JI03bI. MOKKAeTOHHaS 
nnocjioHKa b Msrxnx TxaHsx coctoht M3 nexTHHOBbix BeipecTB, coeAHHeH 
Hbix c H3BecTbio, h b 3peAbix nAOAax HHorAa pacnAbiBaeTcs caMa coöoh.

npH OnpOÖKOBeHHH HAH O A P € Be C He H HII CpeAHHHOH HAaCTHHKH HpOHCXO- 
ÄHT AHrHHCfDHKaUHH HeKTHHOBblX BeiHeCTB, H MeJKKJieTOHHOe BeipeCTBO CTH-

Ä Ä ^ a x  BemecTBa c ^ PMy 
AOH C24H 32O24, OTAHH3 IOTCH ACrXHM HaßyXaHHeM B TeHAOH BOAÇ! H HPH KH- 
nsneHHH c caxapoM h opraHHnecKHMH XHCAOxaMH

H a pacTBopeHHH MOKKAexonnoro BeipecxBa CP ^ HHH° H 
ocHOBaH TexHOAOrHHecKHH npoueec mohkh AbHa h koh _ ‘ p coceA-
AOe BOAOKHO, COCTOSmee H3 OAHOH AAHHHOH KAeTKH, °  ^  HHofi
Hero HMeHHO nyxeM yHHHTOJxeHHH M€>xxAeTOHHoro ip  p A
nAacTHHKH, 6ea noBpeJKfleHHH npn sxom ucaatoaoshux oooaohck.

K o rÄa cxapaembcs npocAeAHTb cyAböy kactkh BHyxpH opranHSMa to 
oxaBbiBaeTCH, hto kactkh  cAOJXHoro opranHSMa HaxoASTCs b ctoal, pa 
o 6 pa3HbIX yCAOBHHX HÍH3HH, HTO H C3MH CT3 HOBSTCH paSAHHHHMH 03KT, 
O KOTOPOM MW CeHHaC TOBOpHM, OÖbIHHO HOCHT H33BaHHe 3aKOH3 p Ä 
HHH TPYAa- H 3ynas XAexxy, mw  HacHHTaAH b hoh  ceMb opraHOHAOB, k 
owe npeACTaBAsiOT co6oh pasAHHHwe cxopoHbi >XH3HeHHoro npouecca 
npeACTaBHM Tenepb, hto AaHHas KAeTKa m o k o t  pa3BHTb He Bee $yHKUHM
KH3HH a AHUIb OAKY H3 HHX, HAH ABe-XPH 33 CHeX yTHeieBHH 0 CXaAbHWX_ 
rivTeM’ cy>KHBaHHS * H 3HeHHbix 3aAan, nyTeM OTKaaa^ ot pa3BHTHs Psa 
iyH K A H ñ; AOCTHraeTCH yCHAeHHe TOK eAHHCTBeHHOH HAH xex HeMHOrHX
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(JiyHKIíHH, KOTOpbie AOCTaAHCb Ha AOAIO H.3HHOH XAeTXH B CHJiy yCAOBHH 
ee cymecTBOBaHHH BHyTpn caojkhoix) opraHH3Ma. M a c e a  kjictok padoTaer 
Tenepb KaK o a h h  opraHH3M, uejroe AOCTHraexpH cy>xeHHeM «JiyHKHHH o t - 
aejibHbix ero  nacren, Becb opraHH3M o t  stoto  BbinrpbiBaeT, xo th  oTAeAbHhie 
KJieTKH pa3BHBaK)TCH OAHOdopoHHe, hah  Aaixe nomSaroT.

npHHUHn pasfle-xeHHH Tpyaa Hnor^a HeBbiro^en hah  Aax<e raóejieH a a h  
OTflejibHUx KjieTOK, KOTopux oh  xacaeTca, ho óxaronpHHTen jyiH OpraHH3Ma 
B HeAOM.

Xtyd, cocHa, eAb, 6epe3a h a P- npeACTaBAHioT coóoñ rpoMa^Hoe exon- 
jieHHe ApeBecHHbi, Kopbi, a h c t b h  h  np. üpH  sto m  b zipeBecmie HMeeTCH cpaB- 
HHTeJibHo HeóoAbiiioH npoueHT jkhbm x  KJieTOK, Bce ocTaxbnoe —  Macea 
nycTbix oóoAoqex, 3anojiHeHHbix boaoh  hah  bo3a y x o m , hah  xaxHMH-xHÓo 
imepTHbiMH BemecTBaMH. K a c t x h , KOTopbie BbipaéoTajiH Maccy CTapoñ Ape- 
BecHHbi, norHÓAH, ocTajincb h x  o óo ao hxh , KOTopbie reM He MeHee oóecneHH- 
BaioT xpenocTb Tejía pacTeHHH h  hbashotch HeodxoAHMbiM aagHOM jkh3h h .

npO^OJHKHTejIbHOCTb XCH3HH 3THX CAOJXHblX Opr3HH3MOB OrpaHHHeHa 
onpeflejieHHHM npe^ejiOM, Aa>xe h npn ÓJiaronpHHTHbix ycjioBHHX. EcTb ^ e - 
peBbH, KOTOpbie MOrjrr >KHTb TblCHHH JieT, HO AHCrapMOHHH, pa3B’HBaiOmaHCH 
Mexc^y OTA€AbHbIMH HX HaCTHMH, B KOHHe KOHU.OB npHBOAHT K THSejIH U,e- 
jio ro . MaKCHMajibHaa H3BecTHaH HaM npofloji/KHTejibHOCTb jkh3hh  Ae- 
peBbeB —  sto  mecTb-ceMb t h c h h  JieT ajih MaMOHTOBoro AepeBa (S e q u o j  a 
g i g a n t e a ,  c m . pnc. 82), ho b kohho  ko huob  h ohh  nornóaioT, h npoAOA- 
JKHTb HX >XH3Hb AO ÓeCXOHeHHOCTH HeAb3H.

KaxcAoe pacreHHe HMeer onpeAexeHHbiH epox x íh 3HH. T a x , Mbi pa3jm - 
naeM pacTeHHH oAHOJieTHHe, AfiyxjieTHHe, MHoroxeTHHe, KOTopbie JKHByr 
jiHuib HeKOTOpoe HHCJIO AeT.

K a x  nepeÜTH o t  H3yxeHH3 KJieTKH k H3yqeHHio caojkhhx  opraHH3MOB? 
3THM BOnpOCOM 3aHHMaK)TC3 rHCTOJIOrHH H aH3TOMHH pacTeHHH.

K orA a yAeHbie HaqaAH H3yqaTb BHyTpeHHee CTpoeHHe pacTeHHH, pac- 
CMaTpHBaa TOHXHe np03paqHbie cpe3bi qacTeií pacTeHHH noA MHxpocxonoM, 
TO OKa3aAOCb. HTO H ijjOpMbl XACTOX H CHOCO6 bl HX COeAUHCHHK B Tax Ha- 
3hiBaeMbie t x a h h aobojibiio pa3HOo6pa3Hbi.

EOAbUIHHCTBO paCTHTeAbHblX XJieTOX MO)KHO HO CjlOpMe p33AeAHTb Ha 
ABe rpynnbi —  n a p e H X H M H b i e  h n p o  3,e h x h m h h c  x a c tx h . n  a- 
p e H X H M H b i e  xjieTXH H30AHaMeTpiiHHbi, t . e. o hh  HMeioT óojiee hjih MeHee 
OAHHaxoBbiñ AHaMefp b pa3JiHHHbix ceneHHHX. O hh  MoryT ó m tb  oxpyrAbiMH, 
MHororpaHHbiMH, xyóooópa3HbiMH hjih Aa>xe npoAoxroBaTbiMH, ho BcerAa 
HMeiOT óoxee hjih MeHee Tynbie hjih oxpyrAbie x o h u w . K a c txh  sth  doAbiueñ 
qacTbio /XHBbie, h Me 10t o óhjibho e coAepxíHMoe h  cnocoóiibi AeAHTbCH.

r i p 0 3 e H X H M H b i e  XAeTXH —  3TO XJieTXH CHAbHO B b lTH H yTbie^ 
C OCTpbIMH XOHH3MH, ÓOJIbHieH HaCTblO C TOXCTbIMH CAOHCTbIMH OÓOAOHXaMH, 
qacTO  n y c T b ie  hah  c H e3H aqH TeA bH biM  c o A e p x íH M b iM . 3 th  n p o 3 e H X H M H u e  
XJieTXH OÓbIHHO BXOAHT B H3CTH C X e jieT a  pacTeH H H , OHH O npeA e jIH IO T  x p s -  
n o c T b , TBepAO CTb, c o n p o T H bjia e m o ctb H a c T e ii pacTeH H H . B H a q a jie ,  x o rA a  
3TH XJI6TXH MOAOABI, OHH TaXXCe HMeiOT BH yTpH  HAPO H npO TO H A a3M y, xax  
h Apyrne xjieTXH. B nocA eA C T B H H  sto  coAepjKHMoe TepaeTC H.

TpeTbe noHHTHe sto  c x j i e p e H X H M a ,  oóm ne cbohctb3 xa cto x  xo - 
Topoii 3axjiioqaiOTCH B t o m , hto  npn CHAbHOM OApeBecHeHHH h  yTOxmemiH  
HX oóoAoqex o t  npoTOiuia3Mbi b hh x  HHqero He ocTaeTca. rioHHTHe cxjie- 
peHXHMa He nepexpbiBaeT noHHTHe npoaeHXHMbi, Tax xax  cioAa OTHeceiibi 
h Taxne XAeTXH, xoTopbie HMexiT napeHXHMHyio cjiopMy, Aiiuib óbi ctchkh 
OApeBecneAH, xax  sto , HanpuMep, HMeer Mecro y  XAexox, H3 xoTopbix no- 
cTpoeHa cxopAyna opexoB.

KAeTXH, cocTaBAHfouqHe c a o k h u h  opraHH3M, CAeAyer pacnpeAeAHTb Ha 
xaTeropHH, Ha TxaHH.

[Pa3AeAeHHe xa cto x  Ha napeHXHMy h npo3eHXHMy —  hhcto  MoptjioAorH- 
qecxoe h hbahctch  o a h o c to p o h h h m . O yH X H H H , B b in o A H ae M b ie  h m h , M o r y r  
ÓblTb pa3AH H H H M H .
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MOJKHO pyKOBOftCTBOBaTbCH H€ (j)OpMOH KJieTOK, a TOft OCHOBHOH (J)yHK- 
UHeił, KOTOpaH HM CBOHCTBeHHa.

TaKOH npHHpHn BbiAejieHHH TKaHeñ Monter óbiTb naaBaH npHHUHiroM 
(j)H3HOJIOrHHeCKOH HJIH (})yHKH,HOHaJIbHOH aHaTOMHH paCTCHKH.

OAHaKO Mbi flOJOKHbi ynecTb TaKnce h npoHcxo>KAeHHe TK3HH, ee pa3- 
BHTHe B OHToreHe3e pacTeHHH.

TKaHbK) Ha3biBaeTCH rpynna KjiexoK, HMeiomHx OAHHaKOByio <}>opMy» 
BbinojiHHK)iuHx no npeHMymecTBy oahh  h Te nie 4>yHKHHH h  HMeiomHx onpe- 
AejieHHoe npoHcxojKAeHHe. TojibKO TaxaH KJiaccH<])HKan,HH TKaHeñ, KOTOpaa 
yHHTbiBaeT yKasammie Bbime nojioiKeHHH, mojkct 6biTb npHHsrra.

n o  npOHCXOJKAeHHK) pa3AeJIHK)T TKaHH Ha n e p B H H H b i e  H B T O p H H -  
h w e. nepBHHHbiMH H33biBaiOTCH TKaHH, oópa3yiomHecH B T O I K e  p O C T a ,  
oóbiHHO Ha BepxyniKe cveójin hjih Ha KOHHHKe kophh , a bto ph h h m m h—  Te 
TKaHH, KOTOpbie B03HHK3I0T B npOHeCCe yTOJIipeHHH CT6Í5JIH H KOpHH HJIH 
o6pa3yiOTCH H3 ApyrHX 5KHBHX KJieTOK, 3aKOHHHBIHHX CBOe (JjopMHpoBaHHe 
( cm. HHJKe)].

E cjih cboSoaho  wHBymeñ Kiierae cBoñcTBeHHbi Bce jKH3HeHHwe 4>yHK- 
UHH, TO B KJI6TK3X, COCTaBJIHK>mHX CJIOHtHblH Opr3HH3M nmeHHUbl, KapTO- 
(jjejiH, Ay6 a, cocHbi h np., mm  HaÓJiiOAaeM paaAejieHHe TpyAa. KaxíAaa 
rpynna KJieTOK óepeT Ha ce6n JiHUJb nacTb sthx  c{)yHKUHH, ocTajibHMe He 
pa3BHB3K)TCH, 3aTO OAHa KaKaH-HHÓyAb (JjyHKHHH pa3BHBaeTCH FOpa3A<> 
CHJibHee, no3BOJiHH BceMy opraHH3My npoH3BOAHTb óo jib iny io  paóoTy.

OcTaHOBHMcn nostoMy  Ha opraHOHAax kactkh , hx (JiyHKAHHx H Ha 
oTpaJKeHHH hx b cjioHiHOM opraHH3Me pacTeHHH.

OAHHM H3 OCHOBHblX OpraHOHAOB KJICTKH HBJIHeTCH HApO. OCHOBH33 
4)yHKAHH HApa CTpoHTejibHan, HHane —  o6pa30BaTejibHan; sto —  cnocoó- 
HOCTb BbipaSaTbmaTb HOBbie nacTH kjictkh cobmcctho c npoTonjia3Moñ hjih 
HOBMe KJieTKH.cCoo6pa3HO STOMy H B CJIOJKHOM OpraHH3Me AOJIJKHM ÓbiTb 
TaKHe rpynnM  H jñT lm ónlé iÍHH  KJieTOK, KOTOpbie BMnojiHHioT 3'ry ofípaaoBa- 
TeJibHyio (JiyHKUHio, KOTopMe 6 jia roA apa  cBoeMy nocTOHHHOMy AeJieHHio 
CTpOHT Opr3HH3M.

[3 th rpynnbi kjiotok oocTaBJimoT cnoTeMy oco6 m x  TKaHeñ, hochiahx Ha- 
3B aH «e  o ś i p a 3 0 B a T e j i b H b i x  T K a H e ñ ] ,

Bo3bMeM npOĄOJIbHblH pa3pe3 KOHHHKa KOpHH (pnc. 33) HAH BepXyniKH 
CTedJiH. M m  yBHAHM 3Aecb cKonjieHHe npaBHAbHO pacnojiomeHHHX, OAHHa- 
KOBblX no (JlOpMe TOHKOCTeHHblX KJieTOK, HagHTblX JKHBOñ npoTonAa3Moñ 
C OTHOCHTeJIbHO KpynHHMH KJieTOHHblMH HApaMII. H h BaKyOJieñ C KAeTOHHbIM 
COKOM, HH 3epeH KpaxMajia, hh KpHCTajijiOB m m  3Aecb He yBHAHM. 3 to 
h ecTb o6pa30BaTejibHaH TKaHb, TaK Ha3MBaeMaH n e p B H ? n a a  M e p H -  
c t  e m a.

MepHCTeMa, nepBmmaH o6pa30BaTejibHan TKaHb, npeACTaBjineT co6oñ 
CKonjieHHe npaMoyrojibHbix fíjia roAapa B3aHMHOMy AaBJieHHio KJieTOK, ko- 
lopb ie  nocTOHHHO AeJiHTCH, —  b 3tom  hx OCHOBH3H (JjyHKUHH: SAaroAapa 
yBejiHHeHHio nncJia kjkitok h hx nocjieAyroiAOMy pocTy pacTeT h Becb op-
raHH3M.

nepBHHHaa MepHCTeMa h 3Xoahtch  b k o h iia x  KopHeñ, b KOHpax c reć jia  
h ero BeTBeñ, b nonKax, b 3apoAbinie ceMHH. Be3Ae OHa HBAHeTca o ah o - 
o6pa3HO nocTpoeHHoñ h Hpe3BbinañHo >KH3HeHHoñ, npeBpauraH npHTeKaiomHe 
cioAa nHTaTejibHbie BemecTBa B npoTonjia3My, b hobmo HApa h iioaag pjkh- 
Baa 3THM pocT cooTBeTCTByiomero opraHa.

Ho bot pacTeHHe yace ciJiopMHpoBajiocb, aocthfjio 3HanHTejibHHx pa3- 
MepoB h Bce eme pacreT. Be3Ae, rAe b yx<e cjio>KHBuieMCH pacTeHHH npo- 
AOJimaeTCH pocT, MH HaxoAHM npncyrcTBHe KaKoñ-jinSo o6pa30BaTeJibHoñ 
TKaHH, noneMy h roBopHM He 06  OAHoñ o6pa30BaTejibHoñ TKaHH, ho o ch- 
CTeMe h x . Hx HecKOjibKO, coodpa3Ho TOMy, KaKyio cnen,HajibHyio TKaHb 
BMpaóaTbiBaeT AaHHaa 06pa30BaTejibHaH TKaHb. Bbi AOJiaere TOHHoe H3Me- 
peHHe to jiia h h n  CTBOjia KaKoro-HH^yAb AepeBa. B npouiJioM roA y  TOJimHHa
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CTBOJia öbijia 45 cm b nonepeHHHKe, a b  HbineuiHeM oKa3ajiocb 50, — 
HMeercst npapocT b mnmHHy Ha 5 cm. O ray^a sto B3HAocb? BeAb MepH- 
CTeMa HaxoAHTCH Ha BepxyuiKe cTeôjieâ, na kohuc KopHeË, a 3necb .nàjiHiio  
pocT b TOJimHHy. Kanaa «ce TKaHb Bbi3Bajia stot pocT?

B Tóame CTBOjia 3aKAioqeHa BTOpHHHan oôpasoBaTejibHan TKaHb c toë 
»ce (JjyHKUHeß nocTOHHHoro AeAeHHa, nocTOHHHoro npeßpaiii,eHHH BemecTBa 
b npoTonjia3My, b KJieTOHHbie napa. 3 ra  BTopHHHan o6pa30BaTejibHaH TKaHb 
nojiyanaa Ha3BaHHe k a m 6 h h (cm. pac. 81). Kam ôhë  pacnojiaraeTCH toh- 
khm CAoeM BOKpyr Bcero cTBoaa, Ha rpaHHu-e Me»<Ay AßyMH npoBOAHiUHMH

TK3HHMH: ApeBCCHHOË, HO- 
AaiomeË BOAy H3 KopHeË 
K AHCTbHM, H JiyÔOM, nO >KO- 
TOpOMy ABH/KeTCH HHCXOAH- 
IAHË TOK BemeCTB, C03A3H- 
HblX AHCTbHMH. H  K3MÔHË 
neycTaHHO napamHBaeT b 
oAHy CTopoHy— KHapyncH— 
Jiy6, a b Apyryio —  bo 
BHyTpb —  ApeBecHHy, 0 6 - 
pa3ya b co CT a Be nocaeaneH 
TaK Ha3biBacMoe r  o a  h h-
HOe KOJIbUO.

TaKHM o6pa30M, Aen- 
TeAbHOCTb KJieTOHHOrO HApa 
h  npoTonjia3Mbi, oôycAO- 
BAHBafOH^HX , o6pa30BaHHe 
OÔOAOHCK H HOBblX KACTOK, 
CAeaaAacb cnepHaAbHOË 
<J)yHKiXHeñ ocoôo BbiAeaeH- 
HblX AAH 3TOrO KACTOK. 
Y  3TOH TK3HH HCT XAOpO- 
4>HAAbHbIX 3epeH H CBH33H- 
HOË C HHMH CnOCOÔHOCTH 
cj30T0CHHTC3a, y  HHX HCT 
cnocoÔHOcTH KoiiHTb 3anac- 

Phc. 33. ripoaonbHbiH pa3pe3 Komm« KopHsi: m  — Mepu- n u e  nuTaTeabHbie BemecTBa 
CTeMa (nepBHijHaa o6pa30BaTejitHaa TKaHb); h — tcxjihk; H „„ nDOAVKTbi v>Ke OTDa 

tu. K. — meJiymaaiHeca k.ictkk qexjiHKa. ,  > j  .— F -
« ■.OOTaHHbie OpraHH3MOM.

K actkh MepHCTeMbi na-
T3I0TCH TCM, HTO BbipaÔOTaHO APyrHMH TK3HHMH, TOTOBblM COKOM paCTeHHH. 
Mbi He HaßjHOAaeM 3Aecb h abhjkchhh npoTonAa3Mbi, ho to ah ko pocT ee.

CACAyiOHiHH OpraHOHA KACTKH —  3TO K A e T O H H 3 H  OÔOA OH K a ,  
opraHOHA 3auiHTbi H MexaHHqecKoË onopbi. OHa hmcct ABe 4>yHKu,HH: 
c OAHOH CTOpoHbi, OHa npeACT3BAHeT coôoH noKipoB kactkh, o achí A y ee, 
a c ApyroH —  HBAHeTCH HaHôoAee TBepAOH ee qacxbio, onopoË, octobom, 
CKeACTOM KAeTKH. ' ...

OyHKHHH 3TH npeACTaBAeHbl AByMH CHCTCMaMH TKaHeË: CHCTeMOH no- 
KpOBHblX TKaHeË H CHCTCMOH TKaHeË MexaHHHeCKHX. HaTHeM C nepBOH.

OyHKiiHH n o K p o B H b i x  T K a h e h oHeHb BajKHbi. PacTCHHe npeACTaB- 
AHeT COÔOH CKOnACHHe HÎHBblX KAeTOK, COAepHiaiHHX ÔOAbUIOe KOAHHeCTBO 
BOAbl. JlHCTbH, BeTBH paCHpOCTepTbl B aTMOC(})epe, Ha HHX nO CTO H H HO ACH-
CTByiOT COAHUe H BCTep, 3aCT3BAHH HX TOpHTb BOAy. ECAH nOAaHa BOAbl 
KOpHHMH 3aMeAAHTCH, TO KpOHH nOrHÔHCT. KpOMe TOTO, B COCTaBC COAHCH- 
Hbix Ayqeñ ecTb h yAbTpa(})HOAeTOBbie AyqH, KOTopbie Aenco MoryT yÔHTb 
npoTonAa3My. E cah B3HTb KBapueByro AaMny h HanpaBHTb ee cbct Ha Ka- 
Kyio-AHôo MaAO 3amHmeHHyio TKaHb, to  3Ta TKaHb oTOMpeT Ha Hamax rAa- 
3aX: yAbTpac})HOAeTOBbie Ayqn ACHCTBytOT Ha Hee cMepreAbHo. HaAO 3aiu,H- 
THTb 3Ty TKaHb.
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Bojibuioe 3HaqeHHe hmciot t 3k>k<j mcx aos h hc ckh e noBpe>KAeHHH, aa noc« 
M bie  BGTpoM, yAapaMH coccahhx BeTBeñ, jkhbothhmh, K O T opb ie  HaAKycN- 
B3ÍOT OTfteJibHbie kactkh. B HeKOTopbix CAynanx MoryT yHłmo>Kaiome ACH- 
CTBOB3Tb H »HMHTOCKH aKTHBHbie BCIUCCTBa, HOIiaAaiOinHe Ha nOBepXHOCTb 
KJieroK.

r i O K p O B H a H  T K a H b C ee 3amHTHOH 4>yHKUHeH ITpeACTaBJIHeT co- 
fk)H Ba*Heñmee o6pa30BaHHe, H eo6xoA H M oe 
Aah Toro, HToóbi pacTeHHe MorJio cyme- 
CTBOB3Tb.

CncTeMa noKpoBHbix TKaHCH cjiaraeTca 
cjie^yiomHM oópasoM: nepBHHHaa noKpoB- 
naa TKaHb, Ha3biBaeMaa aimAepMOH hah 
a n n f l e p M H C O M  (HHane —  KOJKHua),
H BTOpHHHbie nOKpOBHWe TK3HH -  Ti pOÓ-
k o b a a hjih ri p o 6 k a h K o p k a. Ha pás­
pese aepe3 to any pocTa — «a BepxyniKe 
CTeÓAH (puc. 34) — MOIKHO BHfleTb, ATO Ha- 
pyHÍHblH CAOH KJICTOK OTAHAaCTCH OT OCTaAb- 
HbIX. K-neTKH HCCKOAbKO BbITHHyTbl, nepneH- 
flHKyjinpHO k noBepxHOCTH; oóoaoakh, o6pa- 
meHHbie KHapyiKH, yToameiibi^ nocTenemio 
3T0T OflHH CJIOH KJICTOK —  T0HK3H HJICHKa,
OKpyiKarouiaa moaoaoc pacTGHHe hjih mojio- 
Abie aacTH pacTSHHH,— oSocadimeTCH h npn- 
oSpeTaeT coBepuiewHO HHbie CBoScTBa, acm 
BCe OCTajIbHbie kjibtkh. H 3 stopo CJIOH KJie-
tok, aacTO Ha3biBaeMoro A o p M a T o r e H O M ,  h oSpaayeTCH nepBHTHaa no 
KpOBH3H TKaiHb — STLHflCpMHC.

K jictkh anHAepMHca C o ra ra  boaoh,

Phc. 34. npcwoJibHbiH pa3pe3 nepea 
BepxyruKy cTeSasi: k . h — kohvc 
HapacTaHHsi; d — aepMaToreH; 3. a  — 
3anaTKH rncTbeB (jmcTOBbie 6yrpu). 
TeMHbie noaocKH Meacny KJieTicaMH — 

B03flyniHbie xo/thi.

KAGTOAHblM COKOM. CojIHCHHbie 
jiyH H , n a ^ a ro m n e  Ha p a - 
CT&HHe, ripOXOAHT CKB03B 
CAOH BO AM , npHHCM 
aacTb BpeAHbix p a cT e - 
HHio A y n e ii 3 a A e p K H - 
B ae rcH . T a x  KaK k a c t k h  
sriH AepM H ca oaeH b paHO 
nepecTaiOT a c a h t l c h , t o  
pa3pacTaio iii,H ecH  noA  
HHMH Apyrne t k 3 hh  pa - 
CTHPHBaiOT HX, H OHH nO- 
HCMHOry CT3HOBHTCH 
HAOCKHMH, KaK 6bl p3C-
nAacTaHHbiMH llnapaA- 
ACJIbHO noBepxHOCTH Op- 
ra H a . O h h  O Te iib  Kpenxo 
COeAHHCHbl MOKAy 00-
6 0 8 , t c m  d o a e e , k t o  b o a -
HHCTblMH CBOHMH KpaHMH 
CHAbHO 33XOAHT OAHa Ha

. . . .  Apyryio (puc. 35). 3aTO
Pac. 35. 3nH«epMHC kowhuh r a d a  ropoxa (P i  s u m  s a t  1- noaae iK a iH H M H  H M T K a-
v u m l:  K. 3 — KJI0TKH SnHflepMHCa C H3BHJIHCTMMH KpaHMH, ^ UOAJieJKaiAHMM 
npHKpbiBaiomne MHKOTb aHCTa; k . mc— khctuh, ripnicpuBaií;- HHMH OHH coeAHHCHbl 

mwe HCHJiKy; y  — ycTbuua. onenb cAaóo H iiepeAKO
h x  m o jk h o  cpb iBaTb p e -

AHM  HA3CTOM, OCOSCHHO C MHCHCTbIX AHCTbCB. B oS ipe M  KOJKHH3 n p eACT3 BAH6T 
C 0608 np03paH H yi0  TKaHb, COCTOnmyiO o 6 h HHO H3 OAHOrO GACH KAeTOK^nOHTH 
B ce rA a  a h ih o h h h x  XAoponAacTO B, nAOTHO coeAHHeHHbix Me>KAy c o 6 o ñ . O hh  
npexpacH O  n p o n ycxa iO T  c b c t  k  ae jienb iM  k a c t io m , A ex ia iU H M  ray6>K e.
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Phc. 36. rionepe'JHbiH cpe3 9-JieTHeñ bctbh 
OMeabi ( V i s c u m  á l b u m ) :  s — kjictkh 
Miioro.ieTiiero sna/tepMHca; k  — KyTHicyjiflp- 

Hwe CJIOH.

Phc. 37. A — nonepenHbiií cpes nepe3 y 3e .11 
creSaa caxapHoro TpocTHHKa: a — anmuepMHc 
e — bock b BHfle TOH'iaü .iHx naaoieK; B — no; 
nepeTObin pa3pe3 nepe3 KoiKHpy na-übMbi- 
( K l o p s t o c k i a  cer í f er a) :  e — Mom«biH

CJIOÍÍ BOCKa, OTCTaBülHH OT 3llHflepMHCa.

Ha noBepxHOCTH kjictok arraAep-
MÍIC3 BblAeAHCTCH OÓbIHHO TOHKHH CJIOH 
>K upo BOFO BCmeCTBa, KOTOpOe Ha B03- 
Ayxe TBepAeex, o6pa3y>i TOHKyio npo- 
3paHHyio njieHKy, njioxo cma h h b ae m y io 
BOAOH H H€ paCTBOpHMyiO, HC H3Me- 
HHiomyioca noA achctbíicm khcjiot h 
luejioneñ. 3 ra  TBepAaa poBHaa njieH- 
Ka, noKpbiBaiomaH KO>KHuy, hocht Ha- 
3BaHne « y t h k y jx bi.

B KaíKAOM ropoAe H3 rpyó Tex 
TonoK, ime OKHraioT KaMeHHbii yrojib,. 
BUAejiaeTCH oepHHCTbifi aHrHApHA, oh 
ooeAaeT na JiHCTBy, na bctbh pacTe- 
hhh ; naAaioiuHH 3aTCM AOJKAb hjih 
xaiomHH CHcr cMaqHBaioT stot oca- 
AOK, o6pa3yeTCH cepuaa KHCJiOTa. 
B npapofle B03M0>KHbi noAoÓHbie cjiy- 
qaH h noMHMO aohctbhh tohok , KorÁa 
BpeAHwe BeujecTBa, oópaayioinHecH b 
aTMoctJiepe, naflaiOT Ha noBepxnocTb 
pacTeHHH. B 3aAaqy KyTHKyjibi h bxo- 
AHT 3aiI];HTa paCTCHHH OT pa3JIHHHbIX 
weÓJiaronpHHTHbix bo3AOhctbfih. E cjih 
pa3pe3aTb KaKyio-juióo qacTb pacTe- 
hhh, HMeromyio nepBHHHyio noKpoBHyio
TKHHb, TO BHA'HO, HTO 'HaA KJ1CTK3MH 
anHAepMHca npoxoAHT TOHKasi ruieiiKa 
KyTHKyjlbl. KyTHKyjia CJIHBaCTCH B OA- 
hv oómyio njieHKy, oTAejibHHX KJieroK 
B HCH HC BHAHO, OHa CTaHOBHTCH BHC- 
KAeTOHHOH, oómeñ ajía Bcero cjioh no-
KpOBHblX KJICTOK.

ÜOA KyTHKyjíoíi nació HaxoAHTCH 
T3K iHa3biBaeMwe K y T H K y j I H p ' H b i e  
c ji o h (pac. 36). 3 to —  Hapy>KHbie
CJIOH H3py>KHOH U,ejIJ0OJIO3HOH CTeHKH 
kjictok snHAcpMHca, npohhtahhbie Ky- 
thhom. Eme rJiyíjFKe acjkht hhcto 
HeJUM0AO3HaH OÓOAOHKa KJteTKH. 3a- 
TCM HAGT HOJIOCTb KJICTKH, B KOTOpOH 
HOpM3AbHO npHCVTCTByiOT HApO H npo- 
TonjiaaMa. nocjieAHHe oGbiqno Haxo- 
AHTCH 'Ha ÓOKOBOH HJIH IHa HHJKHCH 
CTCHKe KJICTKH, OHH KaK Óbl npHHyTCH 
ot jiyqeH cojiHua.

SnnAepMHC h3xoahtch Ha jih-
CTbHX, Ha MOJIOAblX BCTBHX, Ha HaCTHX 
HBCTKa, Ha nJioAax; HHorAa oh npeA- 
CTaBJIHCT CO'ÓOH AOBOJIbHO TBepAyiO 
TKaHb: thk Koncnua ndjiOKa npeACTaB- 
AHCT CO'ÓOH THnHHHblH 3HHAepMHC C XO- 
POHIO pa'3BHTOH KyTHKyjIOH.

y  paCTCHHH, JIHCTbH KOTOpblX 
occHbio «e onaAaioT,\ a AepJKaTca no
HCCKOAbKy J1CT, 3HMAep\lHC MOJKCT CO- 
CTOíTTb H3 AByX HJIH ÓOJICe CJIOCB KAC- 
tok, hto eme óojiee rapaHTHpveT jihct
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OT H 3AH lIIHeH nO TepH BOAbl. TaKOB SUHAepMHC Ha JIHCTbHX XBOHHbIX A e '  
peB beB , Ha AHCTbHX H BeTBHX OMCAbl (pHC. 36), H a JIHCTbHX MHOTHX K)>KHbIX 

p a c T C H iif i,  H a n p H M e p  a ra B b i.
K p o M e  K yT H K yJ ib i, a riH A e p M H c  m o j k c t  BbiAOAHTb h  A p y i ’He B e ip e c T B a , 

n p o n H T b iB a io m H e  H a p y jK H y io  e r o  o 6 o A O H K y, h j ih  o 6 p a 3 y io iu ,H e  c jio h  Ha e ro  

n o B e p x H o c T H . T a x o B ,  H anpH M ep ,
BOCKOBOH H a jie T  Ha HHJKHeil CTO- 
pO H e JIHCTbeB_KJIK>KBbI, Ha KO>KH- 
u e  ruiiOAOB ‘CJiHBbi, Ha c T e S jie  
c a x a p H o ro  T pocT H H K a  (p n c .  37, A) 
h  Ha KOJKHue naJ ib M b i K 1 o p -  
s t o c k  i a (p H c . 37, E). B o c k  
npHHaAJie>KHT k  r p y n n e  >k h p o b h x  
B e m e c x B  hjlh a h h o h a o b . X h m h - 
q e cK H  o h  h b j ih c t c h  c M e c b io  >k h - 
POB, HCHpHbix k h c j io t , y ra e B O A O - 
poA O B  h  n p ., a He eAH H biM  x h - 
MHHeOKHM T e jIO M ; OH x o p o m o  
3amHiH,aeT KJieTKH anHAepMHca 
o t  H 3 J in iH H e ro  H cnapeH H H , B o J ie e  
pe^KH cjiynaH inpanHTbisaHHH 
KJieTOHHbix CTeHOK a n H A e p M H ca  
H3BeCTbIO HJIH Kpe.M He30 M 0 M , HO 
H OHH x o p o m o  HBBeCTHbl Phc. 38 . rioBepxHocTt jihctb MeflBe>Ki.ero yxa1H AU LWJliiU noD cci nui. x xiv.. w  ** 1----------

y  MHOriix par- “ * »
TeHHH OTASJIbHbie KJieTKH HJIH

iocae  T o ro , Ka:K TKa„„ s™ *ep»„ca o n o -e  0 6 - 
pa30BajiaCb. O hh M o ry r  pacra annul, b  o u ro n  HanpaBjieHHir 
BUTHTHBaiOTCH B THK Iia3bIBaeMbie B O J I O C K H  HJIH P • P

P hc 3 9 .3Be3Jwarue bdjiockh: A —  Ha snHffepMHce JiacTa Jioxa ( E 1 a e a g n u s); E —  OTfleab- 
Hhifl bojiocok npH 6oabuiOM yBeJIIWeHHH.

UIHe BOAOCKH O AHOKJieTHbie, npOCTOH H M em KO BH AH O ft (JlOpMbl ( c m . pHC. ), 
HO OHH M O ryT  6b IT b  H pa3BeTB AeH H bIM H , A B yX JiyH eB b lM H  HAH MHOFOAyHeBblMH, 
KaK v  KpecTO H B eTH H X . M H O TO KA eTH bie  BOAOCKH n p H o S p e xa iO T  nepe-AKO OHeHb 
c jK » K H b ie  d io p M b i, H anpH M ep , BeTBHCTbie b o a o c k h  M eA B e iK be p o  ( V e r -
h a s c u m  t h a p s u s ,  Ph c . 38) h  m H TK O BH AH bie b o j io c k h  (A o x a  (h 1 a e a g- 
n u s a r e e n t e a ,  p n c . 39). O t  b o a o c k o b  C A eA yeT  OTAHHaTb m  h  n  b i, —  
KO.HOBiie oS paa o B a H H H , K O T opb ie  o t x o a h t  He o t  a n H A e p M H ca , a o t  h o a o h



rpynnbi rjiy6>Ke Jiexam ax KjieTOK h, pa3pacTancb, OApeBecHeBaiOT, Hanpa- 
Mep, y uiHnoB'HHKa g HeKOTopbix bh^ ob nacjieHa.

BOJIOCKH, eCJIH OHH XOpOUIO p33BHTbI, npHKpbIB3K)T SnHflepMHC XOTH H 
He cnjKuuabiM, ho Bce >Ke AOCTaTOHHO .woigHbiM cjioeM (pac. 38 h 39), h to ó h  
CJiyJKHTb XOpOUIHM 33mHTHbIM CpeflCTBOM OT HCnapeHHÍI, OT SbICTpblX Iiepe- 
MeH TeMnepaTypbi, Tan KaK B03,ayx, HaxoAHigHHCH Me>K,ny hhmh, Majio no- 
ABHJKeH, h , HaKOHeg, o t  HeKOTopbix jKHBOTHbix, KaK, HanpHMep, jKryuHe 
BOJIOCKH KpanHBbí.

Phc. 40. IIonepe<iHbiñ pa3pe3 <iepe3 sriH.nepMHC ccmchh M on iaT - 
HHKa (Q o í  s y p i u m): A — kjictkh (a) snHuepMHca c BoaocKaMH, 
ripe^CTaBasiJomHMH co6cñ BbipocTbi HapvwHoñ ctchkh kjictkh; 
B — bojiockh BaTbi, hjih T3K Ha3biBaeMbie ,xJiomaTo6yMa>KHbie 
BoaoKHa“ (bojiockh xjioimTHHKa), bhouihhh bhh h b pa3pe3e (B).

PacTeHHe hhctcu  mepcTHCTbiñ ( S t a c h v s  l a n a t a )  HMeer rycTO 
o^eTbie BOjiocKaMH jigcTbH, KOTopbie HecyT no 120 bojiockob Ha o ^ hh  KBafl- 
paTHblH MHJIJIHMeTp nOBepXHOCTH. E'CJIH CÓpHTb BOJIOCKH, OKa3bIBaeTCH, HTO

JIH'CT 6e3 BOJIOCKOB TepHCT OT 
HcnapeHHH b nojipopa pa3a 6o- 
jiee Bo^bi, '¡e.M jihct c ero ecxe-
CTBOHHOH 3aiHHTOH.

ripOMblIHJieHHOCTb HCnOJIb- 
3yeT He TOJibKo MexaHHnecKHe 
BOJIOKH3, HO H BOJIOCKH H€KOTO- 
pbíX paCTCHHH, OHCHb .UJIHHHbie H 
OTJIHHaiOmHeCH uejl.fl K) JIO 3II bl M H
oóojiOHKaMH. TaKOBbi, b nepByio 
onepeAB, bojiockh na ceMeHax 
xjionaaTHHKa (pac. 40). Bojiockh, 

Phc. 41. BbinyKJiaa KaeTKa — araa30K“ — b Bepx- 3TH BbipacTaiOT H3 KJieTOK ko- 
HeM anH^epMHce Jinda TeHeBoro pacTCHua. jKiigbi ceMHH, ajiacTHHHbi H y^o6-

Hbl AJIH -COÓHpaHHH, T3K KaK ce- 
M6H3 pa3BHB3IOTCH HOMHOry B OilHOH KOpoOOHKe.

y  TeHeBbix pacTCHHH Hepe^Ko kjictkh  anHAepMHca BepxHeñ cTopoHbi 
jiHCTbeB BbinyKjibie. OopMoñ cBoeií o hh  HanoMHHaiOT onTHqecKyio jiHH3y  —  
3a>KHraTejibHoe cTeKJio (pac. 41) —  h KOHgempHpyiOT na^aroigae Ha noBepx- 
HOCTb KjieTKH coJiHeqHbie JiyaH b onpe^ejieHHOH tc h k c , naxo/tHigeHCH yace 
sa Bnn^epMHcoM, b KjieTKe r j iy 6 >Ke jiexcam ero cjioh jihctoboh  m h k o th . 
C bot pa3ApaxcaeT npoToruia3My b <})OKyce cxoaíaeHHH Jiyaeñ, pa3Apaa<eHHe



9TO nepeflaeTCH no n jia3MOAecMaM ot kactkh  k  kjistks h BM3MBaeT abhbkc-  
Hue nepeuiKa, cTaBHm.ee jihct noA onpeACAeHHMM yrjiOM k naAaiomHM H3 
nero jiynaM, peryjrapyn s th m  norAomeHHe h ycBoeHHe jiynncTon sHeprHH- 
TaKHM 00pa30M , npnxoflHTCH npH3HaTb 3a anHAepMHCOM em e h  cJjyHKumo 
BOCnpHHTHH CBeTOBOTO pa3Apa*eHHH.

M b i Bee 3HaeM, hto  m o a o a h c  bctbh , h c a b b iio  BbiTHHyBHiHecH h 3 no- 
neK, 3ejieHbie n MHFKHe: o hh  noKpbiTbi nepBHHHofi noKpoBHoii TKaHbio —  ann- 
AepMHcoM. HacTynaeT oceHb, h m m  b h a h m , hto  3ejieHbie BerKH h annua io t  
TCMHCTb, MeHHK3T OKpaCKy, CT3HOBHTCH ÖOJiee TBepAbIMH C nOBepXHOCTH. 
OceHbio po a  bahhhhcm  XÓAOAOB anHAepMBC OTMiipaeT, pacTeHHe Kan 6 bi 
pa3AeBaercH, ho noA anHAepMHCOM b sto  BpeMH pa3BHBaeTCH BTopHHHaa 
0 6 pa3OBaTeAbHaH TKam>, KOTopan B03HHKaeT 3a cneT napeuxHMbi. TKaHb. 
3Ta —  n p O ' Ö K O B b l H  K a M-
6 h h  hah  ^ e j u i o r e s .

[Knapy/KH (k nepm})epHH 
CTCÖAh) ^CAAOreH p33BHBaeT
n p o 6 K y , a BOBHyTpb— npo6 -
KOByio napeHXHMy, Tax Ha3bi- 
BaeMyio i j i e J i J i o A e p M y .

CA0JKH3H, BTOpHHHaa no- 
KpOBH3H TK3Hb HOCHT H a3B a- 
HHe n e p H j e p M  bi. riepn - 
ftepMa COCTOHT H3 npOÖKOBOrO 
k 3 m 6h h , npoöKH h (JjeAAOAep- 
Mbl (c m . pHC. 5 9 )] .

npOÔKa COCTOHT H3 KAC- 
TOK, 0 6 OAOHKH KOTOpbJX npO- 
nHTaHbi n p o Ö K O B M M  B e ­
rn, e c T b o M hah  c y 6  e  p h -
H O M, npeACTaBAHIOIITHM CO-
6 ok> cMecbcoeAHHCHHHrpynnM  
JKHpHbIX k h c a o t : 4>ejftoHOBOH, 
cyôepHHOBOË h  ApyrHX. Kax 
h Apyrne JKHpoBbie BemecTBa, cydepim  He nponycxacT bo a h  h b o a h m x  
pacTBopoB, He cTpaAaeT o t  khcaot h np. HAeaAbHan npoÖKa coctoht hs 
OqeHb MHrKHX TOACTOCTeHHbIX KAeTOK, C OTMepiHHM Ö63 OCTaTKa COACp>KH- 
MblM. K aCTKH 3 TH pa3BHBaK>TCH MHOrOCAOHHO H o6pa3yiOT XOpOIUyiO 3amHTy 
Ha noBepxHOCTH, coBepmeuHO H30AH>pytomyio muBbie t k 3hh  o t  Bcex BpeA- 
HblX HapyACHbIX BAHHHHH. BceM HSB^CTHa yTHAH3aiTHH npOÔKH KaK MaTe- 
pnaAa a a h  yxynopKn, KaK MaTepnaAa a a h  H30ahu,h h . ÆepeBO, Aaiomee npo- 
MbllHAeHHyK) npOÖKy, — *3 TO npoÖKOBMH Ayö, C KOTOpOrO CHHM3KDT npOOKy,. 
cHOBa OTpacTaromyro, AHuib 6 m  yueACA (jreAAoreH.

ripoÖKa caMa pacra  He m ojkct, —  3to  TKaHb MCpTBasi, ho itoa Hen Ha- 
XOAHTCH (J)eAAOreH —  npOÖKOBblH KaMÖHÖ, BTOpHHHaH 06pa30BaTeAbHaH 
TKaHb, KOTopan o 6 pa3yeT Bee h o bm c  h HOBbie p h a h  kactok . ¡ BuyTpb ({jcaao- 
tch OTKAaAMBaeT HeöoAbmoe hhcao ka cto k , a s ió  ih h x  Hanajio (jieAAOAepMe 
(c m . pHC. 59). OeAAOAepMa COCTOHT ITS JKHBbIX KAeTOK C TOHKOH H€AAK3A03- 
HOH 0 6 0 AOHKOH, BHaHaAC HMCIOmHX TaÖAHTHaTyiO 4>OpMy, a 33TeM npCBpa- 
maK>m,HXCH B OÖblHHbie napeHXHMHMC KACTKH].

y  Hamen ôcaoh 6epe3M oneHb xapanrepHaa npoÖKOBan TKaHb 
6 e p e c T a  (pnc. 42). Caoh 3a caocm OTCAaHBaiOTCH npoÖKOBbie kactkh,
BHyTpH KOTOpblX BbIKpHCTaAAH30BbIBaeTCH M3A€HbKHMH HFOAOHKaMH OCO- 
6oe BemecTBO —  6 e t y  a h  « ; oh  ôeAoro uBeTa, a noTOMy h öepecTa öeAaa. 
K orA a 6 epe3a CTapeeT, noBepxHocTb ee mchhct OKpacKy, c t3 hobhtch  t c m -  
HOCepOH, MCHHCT H CTpOeHHe, CT3HOBHTCH TBCpAOH, UapanaCT pyKH. OKa3bI- 
BaercH, 'm o  H3MeHHAacb paéoTa n po 6 ko boto K3m6 h íi , oh  ct3a  b m a b a h tk , 
HapHAy C MHrKHMH npOÖKOBbIMH KACTKaMH, T3K>Ke H TBCpABie KACTKH C TOA- 
CTMMH OApeBeCHeBmHMH o 6o AOHK3MH, Óbicrpo OTMHpaiOmHMII, HO 33TO OneHb

Phc. 42. BepecTa (nepH«epMa) 6epe3bi.
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KpemcHMH. riojiyqaeTCH c jioxH oe o6pa30BaHHe, b KOTopoe bxoaht KaK 6łi 
HecKOJibKo TKaneñ, h KOTopoe hbjihct'CH oneHb xapaKTepHbiM aah óojibmeñ 
laCTH a,ep€BbeB.

[TTepH^epMa y 6ojibuiH«CTBa AepeBbes coxpaHHexcH AJiHxejibHoe BpeMH 
(y  cocHbi 8—9 jie r, y Ayôa 25—35 act, y  nnxTbi 45—50 jie r). Ho h y hhx 
3aTeM nepiia,epMa 3aMeHaeTCH TperaraoH noxpoBHoS TxaHbio —  k o p k o h.

OejuioreH nocTeneHHo yrpanHBaeT cbok> MearejibHOCTb, ho no Mepe 
yxojimeHHH CTBojia AepeBa TpeöyeTca ero 3am;HTa b HapyjxHux cjiohx. 
Tota a B03HHK3I0T B rjiyÖHHe CTeÔAH, b ßojiee rJiyöoKHX cjiohx ero Kopu, 
HOBbie ynacTKH ijie jijio re iia , maromero HOBbie npocAOHXH npo6xn. y  hckoto- 
pbix flepeBbeB cjiejijioren B03HHKaeT ciuiouikhmh  KojibuaMH, h tota a noßepx-
HOCTb CTBOJia OCTaeTCH TJiaflKOH.

Puc. 43. IlonepeiHbiH cpe3 kopkh cochw: n — uepunepMa; 
jl. n — JiyÖHHaa napeHXHMa; c. m — chtobmahwc TpyÖKH.

«
T io h h , H30jrapoBaHHbie ot cpe/u-iHiibix yqaciKOB cxeôAH BHOBb bo3hhk- 

meñ npoÓKon, oTMHpaiOT h cöpacbiBaiOTCH. Hepe3 HexoTopoe BpeMH eipe 
rjiyöjxe b xope creßjiH oöpa3yeTCH hobhh cjioh ¿¡lejuiorena, OTCJiaHBaiomero 
HOBbie cjioh npoÖKH. B pe3yjibTaTe noßepxHocTb CTBojia CTaHOBHTCH rnepo- 
xoBaTOH, ßopoAaBHaTOH. ÍIoKpoBuaH TKaHb, oöpa30BaHHaH phæom npocjioex 
nepH^epMbi, h Ha3HBaexcH K o p K o i ] ,

Crapbie ctbojim jiyöoB, cocen (pnc. 43), 6epe3 h np. noxpbiTbi x o p -  
K o h. Majio jiH w o noc-ejiHTCH cHapyjKH Ha Aepeße: h rpHÖKH, h mxh, h jih- 
maÖHHKH, npocTo nbijibio ero 3aHeceT —  cTaneT TpyAHo AßiuiaTb, h bot 
AepeBO, nyxeM OTCJiaHBaBHH npoöxH h HapyxcHbix cjioeB xopXH, côpacuBaeT 
Becb 3TOT cop h cHOBa oxa3biBaexcH HiicxbiM. HeM 3AopoBee Aepeßo, TeM 
öucTpee HAeT CAyipHBaHHe, TeM HHipe noßepxHocTb AepeBa. BojibHoe h no- 
TOMy MeAAeHHO pacTyipee AepeBo öbiCTpo noxpbiBaeTCH BceBosMOHíHuMH 
npHuieAbuaMH —  AHmaftHHxaMH h t . a . Kotas BHAHuib B Aecy Aepeso, 
CnAOUIb OAeTOe AHHiaHHHXaMH, TO He CAeAyeT AyMaTb, HTO AHHiaHHHKH 
3aeAH sto AepeBo: neT, a to öoAbHoe Aepeßo, xoTopoe A a *e  He ß coctohhhh 
cöpocHTb c cefni AHmaÖHHKH.
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HañAH b necy cBeace noBaneHHyio cocHy, HHTepecHO npocneAHTb, Kan 
MBHHeTCH Ha pa3AHHHbix HacTHX ee noKpoBHaH TKaHb. BepxyxuKH ee BeTOK 

oagtm  rjia^KHM anHAopMHcoM, 3aTeM h OKpacxa h cbohctb3 noBepxHocTH 
MeHHIOTCH, HHHCe HaHHHaeTCH npofíKOBaH TKaHb, KOTOpaH CJiyLHHBaeTCH He- 
HpaBHJibHbiMH KycKaMH, eme iinace k npoéKe npHÓaBJiHeTCH Bce dojibme 
h óoAbuie TBepAbix MexaHHnecKHX aneMenroB, h npoÓKa nepexoAHT b 6onee 
TeMHyio TBepsyK) KopKy.

06naTHM BHHMaHHe Ha to, KaK tocho cBH3aHbi ABe tk3hh — noKpoBHaa 
h 06pa30Ba'rejibHaH. Kan TOJibKo 0Ka3biBaexcH, hto AaHHoñ noKpoBHoñ 
TKaHH HeAOCTaxoHHO aah toto, HToébi cdepem. pacTeuHe, B.cxynaex b pa- 
f)ory 0'6pa30BaTeAbHaH TKaHb, Koxopaa hhhht noBpencAeHHH, o6pa3yeT ho- 
Bbie MaCCbl nOKpOBHblX, 3aiH,HTHbIX KACTOK.

OyHKHHeH 3am,HTbi He HcnepnbíBaioTCH sanann o6ojiohkh KneTKH. 06o- 
AOHKa HBJiaeTCH 3amHTOH BHyTpeHHHX nacTeñ pacxeHHH, ho ohh HBAHeTCH 
TaKHíe h ero crcjicxom. M h  aoahchh noaTOMy nepeñTH ot TKaneñ noKpoB- 
Hbix k TKaHHM m e x a h h n e c k h m , t . e. k TKaHHM, npeHMymecTBeHHO ne- 
peA npOHHMH HOABepraiOmHMCH MexaHHHeCKHM B03AeÍÍCTBHHM H OKa3bIBaiO- 
ih h m  conpoTHBAeHHe TaKHM MexaHHHecKHM (paKTopaM, KaK pacTHAceHHe, 
AaBAeHHe h encarne.

TxaHH MexaHHHecKHe aoahchh noAAepJKHBaTb Tanne >KH3HeHHbie nacra 
pacTeHHñ, Koxopbie aobht cojmeHHbie nyan, nornomaioT yrAepoA yrneKHC- 
íiOTbi B03Ayxa, nornomaioT BOAy, xpannr 3anac nHTaxejibHbix BemecTB, ne- 
peABHraioT nHTaxejibHbie pacTBopu no pacTeHHio. Bce 3th nacra AonncHbi 
HaxoAHTbCH b 6e3onacHOcxH ot pa3AaBAHBaHHH h pa3pbiBa. 3Ty-TO 4)yHK- 
UHIO H BbinOAHHIOT MCXaHHHeCKHe TKaHH.

J3.AH T o r o ,  HTOÓbi KJieTKa npeBpaTHnacb b  a jiC M e iix  M exanH qecK O H  
TKaHH, HyncHO, HTOÓbi o n a  B b ip a é o T a n a  T B e p A y io  M o m H y io  o d o j io n K y  h 
p a 3 p o c A a c b  o n p e A e A e H H b iM  o 6 p a 3 0 M . B H a q a n e  — sto o 6 p a 3 0 B a T e n b H a H  
K.neTKa c K p y n H b iM  hapom  h ó o n b u iH M  KOAHHecTBOM n p O T o n A a 3 M b i, n o 3 A H e e  
>Ke —  TOJibKO n y c r a a  K JieTK a, 3aTO c  moui,hoh h T B e p A o ñ  oóoaohkoh.

MexanH'xecKne TKaHH pasAennroTCH Ha [cjienyioiLuie ocHOBHbie KaTero- 
pHH; c K J i e p e H A b i ,  k  kotopmm  othochtch, HanpHMep, K a M e H H C T b i e  
k  ji e t k h ; c KJ i e p e H X H MH b i e  hah M e x a H H i e c K H e  BOJioKHa  
(CiOAa OTHOCHTCH AyÓHHbie BOAOKH3 H ApeBeCHHHbie BOJIOKHa HAH A H 6 p h - 
cji O p jl); K O A A C H X H M a ].

KaMeHHCTbie KAeTKH kmciot óonee *hah Menee BbiAep*aHHyio napeH- 
XHMHyiO (jlOpMy. OopMa 3Ta H3MeHHeTCH B 3aBHCHMOCTH OT AaBACHHH, Hcnbl- 
TbiBaeMoro pacxymeii KneTKoñ, Koxopan mojkct o6pa30BbiBaTb paajinqHbie 
60K0Bbie OTpOCTKH H CaMa yAJIHHHTbCH. MexaHHHeCKHe KAeTKH, o6pa3yio- 
mne opexoByio cKopnyny hah HaxoAHinnecH b mhkoth nAOAa rpyuni, co- 
xpaHHioT oKpyrAyio (popMy (pnc. 44). OóoAonKa hx TOJicxaH, cAOHCTaH, npo- 
HH33HHaH KaHaAaMH. JlepBOHaHaAbHO oóoAOHKa TOHK3H, 3aTeM npoTonAa3Ma 
OTAaraeT Ha neñ necKOJibKO cAoeB H,eAAioA03bi. Pagora npoTonAa3Mbi co- 
ctoht b tom, hto OHa BcacbiBaeT pacTBopbi, coAepmamHe caxap, H3 Apy- 
thx KAeTOK h npeBpamaeT stot caxap b BeipecTBo oóojiohkh, oTAaran 
nocAeAHee H3HyTpn Ha paHee yace cAoaíeHHyio oooAonKy. KpoMe xoro, 
b pe3yAbxaTe npoHcxoAHm,nx npn a tom xh mhicckhx npou,eccoB liacxb kact- 
naTKH hah ace bch OHa neAHKOM nponHTbiBaeTCH ahchkhom —  oóoaohkh 
OApeBecHeBaioT.

ripouecc pocTa u ahr hhcjihkaij,hh (oApeBecHenHH) KAexoxHbix ctchok 
Bce cyaíHBaex h cyaaiBaeT iiojiocib kactkh, aah npoTonna3MH ocTaexcH Bce 
MeHbiue MecTaifOAHaKO OHa Bce BpeMH nojiyaaeT MaTepuaA H3Bne h He mo- 
HíeT 6bITb COBepmeHHO H30AHp0B3Ha OT BHeiUHerO MHpa. 3X0 AOCTHraeXCH 
TeM, HTO CAOH yTOAipeHHH He 3aXBaTbIBaiOT nop, HMeromiIXCH B nepBHHHOH 
odoÁoHKe, h nopbi sth noHeMHory npenpamaKiTCH b npocxbie hah nance 
BeTBHCTbie KaHaAbi, KOTopbie cooTBexcTByioT nopaM h KananaM coceAHHX 
SCACTOK, OCTaBAHH CBOOOAHblM y3KHH nyTb H3 KACTKH B KACTKy, K HCTOHHH- 
KaM Heo6xOAHMbIX KACTKaM paCTBopOB (pHC. 44).
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KJieTKa Bce eme pacTeT, BepHoe p a e ry T  (yTOjimaioTCH) ee ctshkh . H a- 
KOHeu, nojiocTb KJieTKH HacTOjibKo cy>KHBaeTCH, hto npOTonjia3Ma yMHpaeT, 
pa3BHTHe MexaHHHecKoñ kactkh  3aKOHqHJiocb. rp yn n a  noAOÖHbix kactok 
o6pa3yeT KpenKyro 3ain;HTHyio TKaHb. E cjih Tanne kjictkh jie>xaT cpeAU 
COHHOH MHKOTH B TK3HHX COHHbIX ÜAOAOB, B MHrKHX HaCTHX KOpbl, B AH- 
CTbHX, TO OHH pa3BHB3IOTCH ITOfl AäBAeHHeM COCeAHHX KJieTOK, OTAHHaiO*- 
IU.HXCH CHAbHbIM TypTOpOM, HHOrfla B HeCKOAbKO aTMOCCfiep.

Phc. 44. KaMeHHCTbie KJieTKHt A — a, 6, e, z — nocTeneHHoe yiOJimeHue oÖqjiohkh h o6pa~ 
30BaHne nopoBbix KaHa.TOB npa paaBHTHH^MexaHHHecKoâ KJieTKH h3 napeuxHMHoft; B  — mh-  
KOTb ruicwa rpy iua : c. k  — co'iHbie TOHKOcTeHHbie kjictkh miikoth, pa/ina/ibiio pacnojio- 
łk-eniibie BOKpyr rpynriw  Kamchhctbix (k . k ) kjictok; B  — KaMeHHCTbie KJieTKH rpyu in  
(óoJibiuee yBejiHHCHHe): o ■— oCoJiomca; n. k  —  nopoBbie Kanajibi; a — oAna KJieTKa c rronepx- 
HOCTH, TOHKH Ha Heft — BbIXOÄbl IIOpOBblX KaHajIOBJ T  — ÄJIH CpaBHCHHil KaMeHHCTbie KJieTKH

MKKOTH n jIO Ä a paÖ H H bl.

Tanne me KJieTKH m h  HaxoAHM bo mhohix  qacTiix pacTeHHH, Bes Ae ohw 
npeACTaBJiHiOT coöoh tohkh onopbi. Onnpancb Ha hhx, pa3BHBajoTca ApyrHe
TK3HH.

[ C j u i e p e H X H M  a  hjih C K jiepeH X H M H bie  BOJioKHa — coctoht M3 y A J iH - 
lieH H b lX , np03eH X H M H bIX  KJieTOK C yTO Jim eH H brM H  CTCHKaMH, npHHe.M CTeHKH
HX HJIH OCTaiOTCH II,€AAI0A03HbIMH, HJIH * e  npOIlHTbIBaiOTCH JIHFHHHOM ----
oApeßecHeBaioT. Pa3AHHaioT cKJiepeHXHMy, pa3BHBuiyiocH ot nepBHHHOH Me- 
pHCTeMbl — n e p B H H H y K )  C K J i e p e H X H M y  H pa3BHBUiyiOCH H3 bto-  
pHHHOH MepHCTeMbl —  H3 K3MÖHH. 3 t0 ÓyA€T B T O p H H H a S  C K JI e p 6 H- 
X H M a.

riepBHHHaH CKjiepeHXHMa cocTaBJieHa oöhhho rpynnaMH kactok b o6- 
JiacTH nepHHHKAa (cm. HH*e) cTeÖAH, hah b BHAe oökahakh oKpyjKaeT npo» 
BOAHiiiHe nyHKH.

BTopHTHan CKAepeHXHMa, OTAOJKeHHan KaMÖHeM, npeACTaBAeHa Mexa- 
HHHeCKHMH BOAOKH3MH. BoAOKHa, pacnOAOKeHHbie B AyÖHHOH H3CTH, Ha3U- 
BaiOTCH A y Ö H H b i M H  B O A O K H 3 M H ,  pacnojio>KeHHbie b ApesecHBe —  
A p e B e C H H H b I M H  B O A O K H 3 M H  HAH A H 6 p H (J)O p M O M.

92



PaccMOTpHM jiy6íiHbie BOAOKHa JibHa h KOHonjm], ot KOTOpbix Hcnojib- 
3vk)tch MexaHHqecKne ajieMetiTbi CTeóJiH. M u  tiañAOM 3Aecb BbiTHHyTbie 
napajuiejibHo AJiHHe ctcÓjiji oqeiib Rjmmiue kjibtkh c oneHb ysKOH no- 
jIOCTblO, CJIOHCTbIMH CHJIbHO yTOJIlU,6HHbIMH CTGHKaMH H 3aOCTpeHHbIMH K 
UaMH IIjIHHa T3KHX KJieTOK B HeCKOJIbKO fleCHTKOB, H flaXÍB B HeCKOJIbKOSí %7T /b rn e  HX nonepeqHHKa. y  Jibna (pac. 45) ¿unía MexaHHqecKHX 
bojiokoh 2 0 -4 0  m m , y kohohjih -  10 mm  h 6ojiee, y oÓbiKHOBeHHOH xpa- 
;ihbm  (U  r t i c a d i o i c a) —  77 m m , y KHTancKOH KpanuBbi (B o e h m e- 
• r í a n i v e a )  — 220 m m . JXmma npeBbiuiaeT niHpHHy HHorAa b 600 pa3.

BoAOKHa 3 TH neHHTCH B TeKCTHJIbHOH npOMbllIIJieHHOCTH 3a CBOIO A'ílHHy, 
n T6 M fíojiee ueHHTCH, qeM xHMHnecKH vHüie AeAAioJiosa iix  cjiohcthx cre- 
HOK EcJIH CpaBHHBaTb B'OJIOKHHCTbie KAeTKH CTOÓJIH KOHOHJIH H T3KHe >KC 
-KJieTKH H3 CTeÓJIH JIbHa, TO OKa3bIBaeTCH, HTO BOJIOKHa KOHOHJIH SHaqa- 
rejibHO Kopoqe, h b h x  cjiohcthx KJieTOHHbix oóojiOHKax oTjioxíeH m im n ,  
TOTAa K3 K BOJIOKHa JIbHa AAHHHee, TOHbUie H HMeiOT UeJUIIOAOSHyiO 0 6  - 
jiOHKy; BOJIOKHa kohoiijih MoryT jioM aibca, ohh ropa3AO rp y 6 ee h Mene 
npHroAHbi AJ1H BbiAeJiKH TKaHeñ; B HeKOTOpbix c jiyqanx, OAHaxo, hx JIEJJ;. 
S S S . T ,  K3 K 6 o « e  raspAme. HcionbayoTcu raum e  “ y / » “ ™ “ “ ,“ 0,; 
JÓKHa h~ A pyrnx  pacTCHHH, Kan, HanpHMep, naHa-rHiiKa ( A b u t i l ó n )

A

5 8

P hc. 45. CxeMaTHqecKoe H3o^paH^HHe Me= ecKHXp(=

r X ~ K3aMeTHa mohctoctb h Kanaabi (meaeBHflI.b.e nopw); B  -  noeepiHOCTb BoaoKHa 
B oSoaoqKe mTpHX0BaTÜCTbK); r — nonepeqHbiñ paspes rpex bojiokoh.

KcnAbipa ( A p o c y n u m  v e n e t u m ) ,  bo mhokcctbc pacxymero no noñ- 

MaM^ieK CpeAHe MH Hax0AHM ApeBeeHHHbie BOJIOKHa hjih AHÓpn-
<c|)opM c coBepuieHHO oApeBecHeBHiHMH oóojiOHKaMH. Ohh «opone, neM Jiyoa-

HbIS E c.to Km ex a hh necKHe k̂ ctoh h cKJiepeHXHMHbie BOJIOKHa b iiexoTopon
CTeneHH cooxBexcTByioT sjieMeHxaM kocxhoh xnanH ^ 0THbI^ x™ Ĥ XaH 
BOií HX TK3HH COOTB€TCTByeT J  paCTeHHH T3K>Ke OCOÓ3H MeXaiIHHCCKaiI 
tt/ oul Hâ bTBS6Ma51 KOJI J i eHXHMOH.  „xkaHjb, Ha3biB ■ H3 m H X  kjkitok c HepaBHOMepHO yxoAmeHHOH
o Oojiohkoh h noMemaexcH b Kope moaoahx cxeOjien, b lepem xax jwcxbeB 
H np. OOojiohkh ee kjictok cocxohx H3 nejijiiojioabi h oxJiHnaioTCH chjibhhm 
jiyqehpeJioMJieHHeM, omero üoa mhkpockohom nepeAKO KawyTcn OAecTH- 
UIHMH. OcoSeHHo THHHHHa T3K Ha3biBaeMaH y r o A K O B a a  k o ji ji e h- 
x h m a (PHC. 46), y  KOTOipoH b nonepenHOM ceneHHH bhaho, hto yrjibi npnMO- 
yrojibHbix hjih MHororpaiiHbix KJiexoK sanojineiibi nacjioeHHHMH ueJiAioAOSH, 
Torna KaK cepeAHHbi rpaneñ He yTOJimeHbi, h nojiocTb KJieTKH npeA 
jiaeTCH KpyrJioñ. OcoéeHHOcTb KOJiJieHXHMbi b tom , hto OHa, HBJiflHCb ono- 
poñ MHXKHM TK3HHM, BMeCTO C TCM npOA<>J™aeT PaCTH, CJieAy» 3a pOCTOM

opraHa. e ^  Tenepb k cJieAyromeii cncTeMe TKaneñ, HMeHHO —  k cncTeMe  
TKaHeñ B c a c b i B a i o m H X .  B KjieTKe m u  o t m c t h a h  Ha noBepxHOcxH npo- 
T o n jia 3M H  ocMOTHHecKyio nepenoHKy, t h k  * e  Kan Ha rpaH Hue ee c B axyo- 
JIHM H_— T3K H33HBaeM HH TOHOIlJiaCT (CM. CTp. 76). EIo HeKOTOpHM A3HHHM,
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b nocTpoeHHH ocMOTHMe.cKHx nepenoHOK npoTonjia3Mbi npHHHMaiOT ynacTHe- 
rancíe HeKOTopbie nHnoHAbi, t . e. jKHpoBbie coeAHHeHHH h cjjoctjiaTHAbi —  
ffiocc})opnoKHCjibie coeAHHeHHa. Ot rapoueHraoro coAepaoHHa jihiiohaob h 
íjjOCCjuiTHAOB 33BHCHT H3(5Hp3T e jíbIIaH..CÍLftC06HOCTb OCMOTHqCCKOH nepeíIOHKH.

OcHOBHbie BcacbiBatomne TKaiiH HaxoAHTca Ha Kopnax, onymeHbi 
b noHBy, rué  BCTpenaiOT noHBeHHbiñ pacTBop —  BOAy, b KOTopoñ pacTBopeHo 
HeKOTopoe KojiHqecTBo MHHepajibHbix Bem,ecTB noHBbi. MojioAbie Kopua 
OAeTbi aniiAepMHCOM, KOTopbiñ, Kan h Ha d e fin e , CMeHaeTca npofiKOBbiMH, 
a eme no3AHee kopkobhmh tk3hhmh. Hac ceftaac HHTepecyioT Hanfiojiee 
MOJIOAbie KOpHH, OAeTbie OAHOCJIOHHblM maAKHM SnHAepMHCOM. SnHAepMHC 
3tot nocTpoeH HHaae, hcm anHnepMHc JiHCTbeB h bctok. CaMOH HHrepec- 
hoh ero ocoSeHHOCTbK) hbjihctch to, hto Ha H3BecTHOM paccToaHHH ot

KOHHHKa KOpHH HeKOTO- 
pbie KJieTKH 3HHAPP- 
MHca pa3pacraiofca r 
OHCHb A^HHHbie TOH- 
KH6 TpyfiO H K H , KOTOpbie 
Mbi Ha3bZBaeM k  o p  h  e -  
BblMH BOJIOCK a MH
(pnc. 47).

TaKHM o6pa30Mnep- 
BHHHOH BCaCblBaiOmeH- 
TKaHbio f iy A d  anHAep- 
MHC «OpHa C KOpHeBbIMH 
BOJIOCK a MH. KopHeBOÍr 
bojiocok ppeAcraBjiaer 
cofioii BecbMa coBepmeH- 
HblH BCaCblBaiOIIIHH aiT- 
napaT. K ohhhk ero 3a- 
KpyraeH h b neM Haxo- 
Ahtch KJieTOHHoe aApo c 
HeÓOAblHHM KOJIHHCCT- 
bom npoTon.Ta3Mbi, 06- 
pa3yiom.eH 3Aect CKon- 
jieHH¿. 3aTeM npoTO- 

njT33Ma THHCTCH Hpe3BbIHaHH0 TOHKHM CJIOeM HO BHyTpeHHeH HOBepXHOCTH 
oGojiohkh, OKpyaíaa ueHTpajibHyio BaKyojib.

noHBeHHbiH pacTBop BcacbiBacTca h nocTynaeT b BaKyojib Kopuenoro 
BOAOCKa, npnneM, SjiaroAapa nojiynpoHHuaeMOCTH npoTonjia3Mbi, b KJieTKy 
nonaAaeT cpaBHHTejibHo Mano fiecmojie3Hbix BemecTB. C Apyroíi CTopoHbi, 
H3 BonocKa aacTb caxapoB h khcjiot KneTonnoro coxa BbtAejiaeTca nyTeM* 
9K30CM033 HapyJKy, b noHBy, TAe H CTaHOBHTca MaTepHanoM Ana >kh3hh 
noqBeHHbix rpnfioB h óaKTepHH.

HaKonHBiuHeca b KneTOHHOM cokc KopneBoro bojíocka pacTBopeHHbie 
cojih nepexoAHT 3aieM no 3aKonaM ocM03a b KneiKH Kopu KopHa, nepeAa- 
BaAcb ot KJieTKH k KneTKe, h nonanaioT b kohu.6 kohupb b cocyAbi, t ; e. 
TpyfiKH, no KOTOpblM H nOAHHMaiOTCH BBepX, B CTefíeAb H JIHCTba. M ojkho 
AyMaTb, HTO H TOHKOCTCHHbie napeH X H M H b ie  KJI6TKH Kopbl KOpHH BXOAHT 
b cocTaB BcacbiBatoipeH tk3hh.

KopneBbie bojiockh npeACTaBjiarox cofioñ oneiib cHAbHbiH annapaT, Bca- 
cbiBaKimHH BOAy H3 noHBbi. 3aMeneHo, hto b cyxnx CTpaHax KopneBbie 
BOJIOCKH BblfiHpaiOT H3 nOHBH ASHíe CBH3aHHyK) B Heíí BOAy, nOTepiO KOTO- 
noH npn noBTopHOM B3BeuiHBaHHH h noAcyiuHBaHHH He MoryT o6napy>KHTb. 
Aa>Ke xHMHHecKHe Becbi.

npOAOAJKHTejIbHOCTb JKH3HH KOp’HeBOrO BOJK>CKa HeBejIHKa. l ípe3BbI- 
HafiHO Hanpa>KeHHaa pafíoTa no BcacbiBamno pacTBopoB, cnjibHUH Typrop, 
HHHTOiKHaa Macea npoTomna3Mbi Bbi3biBaiOT fibiCTpyro^HjniAIHHBaeMOCTb bo- 
nOCKOB, OHH OTMHpaiOT H 33MeHaiOTCH HOBbIMH Ha BHOEb BbipáCTaiolHHX
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Phc. 46. 3nH/iepMHC (a) h yroJiKOBaa Ko.i.ienxiiMa (koaa) 
Ha noaepeaHOM cpe3e nepeuiKa óeroHHii: B, B  — cxeMa, 
H3o6pa>Kaioniaa oópaaoBaHHe KoaaeHXHMbi H3 napeHXHMHbix 
oeTOK: BBepxy aeTwpe napeHXKMHbix k.tctkh h Me*ny 
HHMH BOJAVIIIUMH XOTJ BHH3y BOáHHKIHHe H3 HHX, nyTeM 
HepaBHOMepnoro yioainciiHíi cTeHOK, Koa.'ienxHMiibie 

KaeTKH.



VH3CTKaX MOJIOAblX KOpeiUKOB. OcOÓeHHOCTb paCTeHHfl, K3K >KHBoro o p ra - 
HH3M3 —  BCe CTapOe ÓbICTpO 33M6HHTb HOBblM IIO MCpe H3HamHBaHHH. Bce 
BpeMH npouecc pocTa oÓHOBAaeT BcacbiBaioupiñ annapaT. E cjih no KaKon- 
nn6o npannue KopueBbie bojiockh He MoryT pa3BHTbca, to BcacbiBanne nepe- 
xonHT k  KJieTKaM anHAepMHca KopeniKOB. B neM 3Aecb pa3AHHHe.

E cjih cpaBHHTb bojiocok c KJieTKoñ anHAepMHca, to cpa3y bhaho , hto 
noBepxHocTb Bojiocna oneHb BejiHKa, a nosepxHOCTb KJieiKH anHAepMHca 
oneHb MaJia; BcacbiBaiomaH TKaHb cneuHiJiHHHa, a y  anHflepMHca hmciotch 
CMemaHHbie tJiyHKHHH, 3am,HTHbie h BcacbiBaiomHe, noaTOMy BcacbiBamie 
„neT MeflJieHHee. Opa HsyneHHH kophh m h  yBHAHM oc jio ^H H jomHe MOMeHTbi 
3Toro npouecca. M u  He MOxeeM yxasaTb btophhhhx  BcacuBaiomHX m anen . 
Tan Kax HeAOJiroBeHHaa nepBHHHaa Bca- 
cbiBaiomaH TKaHb Bce BpeMH 3aMeHaer- 
ch b pacTymeM Kopne BHOBb oópaayro- 
meñea nepBHHHoñ TKaHbio.

npH H3yneHHH KJieTKH Mbl BHAeAH, 
hto b ee inpoTonjia3My norpy>KeHbi n ji a- 
c t h a  bi Tpex pa3JiHHHbix KaTeropañ: 
jieHKonAacTbi —  Vejible, x jiop on jia c íb i 
3ejieHbie h xpoMonjiacTbi —  opa«>KeBbie 
HJIH HíejITbie.

PoJIb XJIOpOHJiaCTOB B CJIOJKHOM Op- 
raHH3Me BbinojiHaiOT KJieTKH, c jia ra ip - 
m,He naTyio cHcreMy m anen , HMeH'HO,
CHCTeMy aCCHMHJIHUHOHiHblX XJ I OpO-
¡ J i H J i J i o H o c H b i x  TKaHeñ. H a  pa3pe3e 
3 ejieHoro jiHCTa (¡pac. 48) jie rao  yBHAem 
3 a tohkhm  cjioeM annAepMnca c ero
KyTHKyjIOH paAbl njIOTHO COMKHyTbIX 
KJieTOK C HJIOCKHMH K0HU3MH. KjieTKH 
3TH FyCTO HaÓHTbl SejieHbIMH XJIOpOíjlHJI- 
JlbHblMH 3epH3MH. ElH,e rJiy'6/KC KJieTKH 
CTaHOB'HtTCiH MeHee nJIOTIHbIMH, Me*Ay
hhmh  BHflHbi 6o jib iu n e  u p o cTpahctba , Ha- 
nOJIHeHHbie B03AyX0M. OÓOAOHKH 3 6J ie - 
Hbix TKaneñ nponHTaHbi b o a o h . Y r j ie -  
KHCJiOTa pacTBopaeTca oneHb Jie rao  b 
3T0H BOAe H BcaCbiBaeTCa KJieTKaMH, B pHC 47 _ MacTb npoflo.abHoro cpe3a mo- 
KOTopux h  nepepaóarbiiBaeTca 3ejieHbiMH ^Ofloro kophk: a — k.'ictkh aimflepMHca, 
iuiacTHAaMH. 06pa3yeT ca  ca xa p  —  tjho- hs xoToporo paaBHBaioTCH KopHeBbie bo- 
K033 H pa3JiHHHbie e ro  n p o M B O w n * .

B ycJioBHHX cpeAHero ocBeiueHHH h ’ HHM MaCTÍUlbi nc«Bbi. 
cpeAHeñ BAa>KHocTH accHM HAHpyiom aa  
TKaHb, hah HHaae —  x j i o p e H X H M  a,
AñcTbeB paenaAaeTca oóhhho Ha Ase accHMHAauHOHHbie t k 3h h . nAorayio 
naAHcaAHyio TKaHb h p u x jiy io  ryónaTyio.

E cAH 6 p a T b  JIHCTbH pa3JIHHHbIX paCTeHHH, TO AerKO 3aMeTHTb, HTO HH>K- 
hhh cTOpoHa jiHCTa oóbiHHO ÓAeAHee BepxHeñ, HHOTAa SejioBaraa. M cao 
b to m , hto k  BepxHeMy snHAepMHcy jincTa npHAeraei naAHcaAHaa napeH- 
x im a , b KJieiKax KOTopoñ xjiopoifniJijibHbie 3epHa oneHb oC u jib iiu , TorAa Kax 
k  HH>KHeMy anHAepMHcy npHAeraeT ryónaTaa napeHXHMí, KAe’m n  KOTopoii 
h óeAaee x  Aopo (j) n Ajib h bi mih aepHaMH h pa3AejieHbi, KpoMe Toro, B03Ayxo- 
HOCHblMH nOAOCTHMH, HOHeMy H OKpaCKa SABCb 6JieAHaa.

K actkh naAHcaAHoñ napeHXHMbi BbiTanyTbi nepneHAHKyAapHó k  noBepx- 
hocth AHCTa. npoHcxoAHT 3to noTOMy, hto co.nHeHHbie jiyHH, naAas Ha 
jihct 3acT3BAaiOT npoTOnjia3My nepeMem,aTbca Ha 6oKOBbie ctchkh. M h  
3IiaeM HTO paCTH MOryT TOAbKO Te CTCHKH, OKOJIO KOTOpblX eCTb npOTO- 
nAa3Ma, thk KaK BemecTBO KAeTOHHoñ oóoaohkh BbipaóaTbiBaeTca h bu ac -
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jihgtch npoToruia3M0H. Oienb Mojioflbie kjicxkh HanaBinero paaBHBaxbcn 
JiHCTa HsoAHaMeTpHHHbi, ho nocKOJibKy npoToruia3Ma, H36eraH npKoro cBexa, 
CKonjiaeTCH npeHMymecTBeHHo Ha Sokobbix CT6HKax, nocjieflHHe pacxyx 
ctMbHee, h KjieTKa ct3hobhtch BbixHHyxoñ, najiHcaAHoñ, cxojiÓHaxoñ. 3asie-

P hc . 48. nonepetiHwft cpe3 «HcTa K a u e m ii:  a — snH^epMHC BepxHeíi noBepxHOCTH jincTa, 
<c. n — naaHcaflHaa (cTOJiónaian) napeHXHMa; z. n — ryÓHaiafl (ptixjiaa) napeHXHMa c Me>K- 
KaeTHHKaMH; h . a — hhhchhh sminepMHc; y  — ycTtHpe; e. k  — cofiHpaTeabHaa (bopohko- 
®HAHasi) KaeTKa; d — spy3a; k . k  — KaMeHHCTasi KaeTKa; dk — HíHjiKa (noneperabiH pa3pe3) —  

np. ve . — nacTb npoaoJibHoro pa3pe3a hchjikh.

e n

z.tr

qaxejibHO, xxo y pacxeHHñ, jKHBymnx b rjiyñoKoñ TeHH, b ymejibHX, b ry- 
ctom ;iecy, xax, HanpHMep, y mhodhx nanopoxHHKOB, pa3flejieHHH Ha cxojiS- 
naxyro h ryfíqaxyio accHMHJiaiiHOHHyio xxaHb nex. Hx accHMHjiauHOHHaH 
TK3Hb HJIH 6jIH3Ka K ryÓHaTOH, HJIH CpeflHHH ÜO CBOeMy CTpOeHHK) Me>K/iy 
najiHca/iHOH h ry6Haxoíí. y  o^Horo h Toro x e  flepeBa JincxbH, Bbipacxaro- 
;iHHe Ha CBeTy, hmciot xo - 
porno pa3BHTyK) najiHca^-
HyiO TK3Hb, a JIHCXbH, 3a- 
npHtaHHbie b TeHb BHyxpn 
KpOHbl, JIHUÍéHbt ee,- B HHX 
aCCHMHJIHUHOHHaH TK3Hb 

npeACTaBJieHa 6ojiee hjih 
MeHee pe3Ko bbipa>k€h ho h 
ryóxaxoñ xKaHbio (cm. 
pHC. 124).

JIHCTbH, HanpaBjieHHbie 
KBepxy hoa xaKHM yrjioM ,
HTO COJIHUe OlHHHaKOBO 
«CBeipaeT hx m CBepxy h 
CHH3y, HMeiOT € odeHX C.XO- 
POH JIHCTa, H C Bepxuen H 
c  HHHíHeH, o^KHaKOBo na- 
jiHcaOTyio napeHXHMy. Ta- 
KOH JIHCT Ha3bIBaeTCH H3 0 -
n  a ,ji h c  a a  h h  m (pnc. 49).

nepe ií^eM  xenepb k rne- 
•cxoH OHcxeivie xnaHeñ, npo- 
oópa30M Koxopoñ 6y a yx  

.jiefiKonjiacxbi, Sejrbie 6ec- 
PBeTHbie anacxHAH, pacno- 
-xa ra io L H H e cH  b n p o x o n jia 3 M e  
He n o jiy H a io m H X  e s e x a .

en

Phc. 49. nonepeBHbiñ pa3pe3 iepe3 MSKotb JincTa 
ojieaimpa (N e r i n m): H3onaaHcaa;HbiH jihct, y KOToporo 
CTOaÓHaTaá (najiHcanHasi) napeHXHMa (c. n) c o6enx 
dopoH aHCTa — y  BepxHefl h HHWHeñ noBepxnocrn; 

a. /í — ryCnaTaa napeHXHMa.

K-aeTOK, M3JIO OCBeme.HHblX HJIH COBepineHHO
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IUecTaH ch exe Ma TKaHeñ —  3to TKann, b KJieTKax KOTOpbix hast naKon- 
jienne HHTaTejibHbix 3anacoB BemecTB, sto c h c t e m a 3 a n a c H u x  
T K a h e fi. „ Ä

OAÉTblH TOHKHM CJIOeM 3aiU,HTHOH npOOKOBOH TK3HH KJiyOeHb KapTO- 
rfj€jiH AacT HaM oópaaeu m o iu h o h  3 a n a c H o ñ  tk3hh (puc. 50). Pa3pe3 Taxoro 
KjiyßHH flacT HaM KapTHHy Maccbi OKpyrjibix napeHXHMHbix kbctok, paBHO- 
MepHO paSBHBaiOmHXCH H 
oneHb éoraTbix coAepx<H- 
MbiM. H 3 nepepe3aHHbix npH 
3T0M KJieTOK BblCTyiIHT K3K 
6bi xanjiH MOJioKa —  bto 
KJieTOH'HblH COK, B KOTOpOM 
B3BemeH0 orpoMHoe kojih- 
necTBO KpaxMajibHbix Be- 
peH. KojTHHeCTBO 3THX 3e- 
p6H TaK BejIHKO, HTO HAPO 
h npoTon^a3Ma cTanoBHTCH 
COBepmeHHO He33MeTHbIMH, 
paBHO xaK u njiacTHUbi.
Ecjih' KapTOtjjejiHHy Bbicra- 
BHTb Ha COJTHpe, TO OHa 
qacro 3ejieneeT. PasMepu 
MOJIOAOH KapTO(})ejlHHbI no- 
3BOJXHIOT HaHTH T3KHe KJieT- 
KH, B KOTOpbIX 33M6THbI
Hfl'po h njiacTHflbi, npHHeM 
MOJKHO 3aM6THTb, HTO KpaX- 
MajibHbie 3epHa 3aJieraioT 
h p'acTyr BHyxpH Tejía njia- 
C T H flb i, KOTopaa nocTeneH- 
HO paCTHTHBaeTCH H, Ha-

H^eHKoñ THa°noßepxHOCTH^ KpaxMajibHoro aepna (Phc. 51). B e e n *  Kapro- 
S b  cojiOÄeer -  AeJiaexcH cjiaÄKOBaTbiM, xaK xaK HMeiomnnca b m  
KpaxMaji b 3to BpeMH ocoöbiM (JjepMeHTOM, f l H a c T a 3 0 M ,  npeBpamaeTC 
B caxap H MOÄHO BHÄeTb paBBCÄCHHbie J.6HCTBHCM flH3CTa3a KpaXMaBb- 
Hbie sepHa npopocuiHH K a p ro ^ b  coAepmnx eme ôojibine caxapa, koto- 
pbiö nepexoÄHT 33tcm b pa3BHBa»mHecH noöerH, «AeT Ha pasBHTHe jiHCTbCB,

Phc 50. Pa3pe3 KapTO(J)eabHoro K iiyôiw: n p . t r t  —  npoöKo- 
Baa TKaHb KJiyÓHa; 3. n  —  aanacnaa TKaHb hs napeHXHM- 

HbIX KJieTOK, HanOJIHeHHblX KpaXMaJIbHblMH 3epHaMH.

Phc. 51. 06pa30BaHHe KpaxMaJibHoro 3epHa b miacTHae. o. n ociaTOK nJiaCT ä

c T e ó jie ñ  KopHeñ, ho n e p e a  neKoxopoe BpeM H K a p T o ^ e jib H b iH  w iy Ö e H b , 
S S S ä o S S  Be c b  c B o ft a a n a c  b o j u j  a  K p a x n a j ia ,  A e j ia e r c a  n y c m . « ; o o -
XDaHHeTCH OT H e ro  JIHIUb HOKPOBHbIH CJIOH HPo6kH, KOXOpblH H BHOHT CMOP- 
meHHbrö H3 HOÄ3eMHOft H3CTH KapTOCjjeJlbHOTO KycT'a, K3K «ainoMHHaHHe 
meHHblH TfQrvTnrhAniTHa onCTOHT H3 3anaCHOH TK3HH, HaSHaHeHHe KOTO-
o niponuiOM. P 3ejieHbie jiHCTbH BbipaöaxbiBaioT ropa3AO öojibuie

W «  TexymHX e r o  noxpeÖHOCten -  AHxa-

7 BB6«eHHe b  öoiaHHKy



HHH, pOCTa, o6pa30BaHHH UejUIKDJIOSHblX OSOJIOHCX H np., HSÓbITOK yrjI6BO- 
ü,°b nepexoflHT nop BJiHHHHeM (jmpMeHTa, BbipaóaTbiBaeMoro npoTon¡Jia3MOH 
KJiexox, b xpaxMaji h OTJiaraeTca b (jxopMe xpaxMajibiHbix sepem B tk 3hhx 
oyÓHH, KpoMe Toro, HMeeTca eme BO^a c neóojibmHM 3anacoM HeoOxo- 
AHMbix MHHepajibHbix cojiefi h SejiKH, — Bce, qfo  HymHO una ipaasirnH-ffc
KapTo4)ejiH Ha óyaymee jieTO.

3anacHbie tk3hh HaxopaxcH Taime h b ceMeHax. B sepnoBxax nmenapu 
(cm. pHC. 227) parné pBe 3anacHbie tk3hh: capa, cocTaB^aiomaH no 06 'beMy 
fíojibmyio nacTb 3epna, HMeeT xjieTXH, nepenojiHeHHbie xpaxMajibHbiMH 3ep- 
h3mh, ppyraa, Oojiee noBepxHOCTHaa, MeHbmaa, copepmHT npoTeHHOBbie 
3epHa, t . e. aepHa OejrxoBbix BemecTB. A30THCTbix 3anaeoB MeHbiue, neM 
6e3a30THCTbIX.

B ceMeHax ropoxa pa3pe3 ceMHpoJiH (cm. pnc. 234, I )  oÓHapymHBaeT 
3anacHyio TKaHb c KpaxMaJibHbiMH aepHaMH, nporenHOBbiMH 3epHaMH h xan- 
JiHMH JKHpHoro Macjia, xoth nocjiepHHe mcjikh h Mano 3aMeTHbi. 3aTO b 3a- 
nacHbix TKaHHX ceMHH nopcojineHHHKa, KjiemeBHHbi (cm. pnc. 234, I I ) ,  xjion- 
naTHHKa, b mhxoth nnopoB MacniiHbi coBepmeHHO «bt xpaxMana, npeoOna- 
paiOT xanjin JXHpHoro Macna h M e ra e  npoTeHHOBbie aepHbmixH.

B oómeM 3anacHbie tk3hh coctoht H3 cpaBHHxejibHo xpynubix napeH- 
XHMHblX KJieTOK C HÍHBblM COpepjKHMblM, BbipaOaTbIBaiOIIIpM 3H3HMbI H COIO- 
coóhhx BMecTHTb npHTexaiomHe k hhm nHTaiejibHbie BemecTBa b OojibuiHX 
KOJimrecTBax.

PacTeHHe cnocoGno 3anacaTb jnoóoe HeofíxopHMoe eMy BemecTBo. rioa- 
TOMy h sanacHbie xxaiiH mojxho KJiaectHjmuHpoBaTb no hx copepxeHMOMy.
1 ax, Mbi pa3JiHHaeM BopoHocHbie tk3hh, xpaxManoHOCHbie TKaHH h np. OqeHb 
nacTO nHTaTejibHHM 3anacHbiM BemecTBom HBjiHexcH ixjiexqaxxa (cm. pnc. 235) 
OTjiaraeMan Ha cxeHxax xneTOK. BecHOH OHa ocaxapHBaeTca h CHOBa BCTy- 
naeT b xpyroBopoT jkh3»h h pocTa. KpoMe pa3Hoo6pa3Hbix nHTaxejibHbix 
BemecTB, KjieTKH 3anacHon tk3hh MoryT 3anacaTb h BemecTBa neopraHH- 
necKHe. Mbi 3HaeM y me, hto npn pbixaHHH b npopecce oxhcjichhh yrneBo- 
poB, xax npaBHJio, o6pa3yjoTCH opraHHqecxne xhcjiotu, ocoOeHHo Hado  
maBejieBan, H36bixoK KOTopon CMepTejiem ee HeoOxopHMO HeHTpajrH30BaTb, 
hto coBepmaeTCH nyreM B03peHCTBHH Ha Hee ymexHCJioñ H3BecTbio. y  pa- 
ctchkh H3 ceMeñcTBa xp a np bou BgiHJtax h menxoBHqiHbix yrjiexncjiaa H3BecTb 
HaxonjmeTCH b BHpe ocoóbix oépa30BaHHH, Ha3biBaeMbix p H C T o j i H T a M H ,  
BxopjniíHx b cocTaB- 3anacHOH TxaHH.

Ha nonepenHOM páspese jincTa oóbiKHOBeHHOH xpanHBbi, xoHonjin hjih 
xomhathoro pacxeHHH (j)Hxyca (F i c u s e l á s t i c a ,  Phc. 52) BHflen MHoro- 
CJIOHHblH SHHAepMHC, 3a HHM —  XOpOIUO BbipameHHaH aCCHMHJIHÚHOHHaa 
TxaHb h cpepn snnpepMHca —  xpynubie npo3paqHbie xjictxh, Hecympe uhcto- 
JiHTbi. nocjiepi-ine npeACTaBJimoT co6oh b ocHOBe nenjiiojio3Hbie BbipocTbi 
no opHOMy b xjieTxe. Ha uejuirojiose 3pecb h ouiaraeien yrjiexHcjian H3- 
BecTb b BHpe HaiexoB cocohxoboíí (JwpMbi, npuparomHx BceMy phctojihtv
BHfl rp03AH. Ecjra nOpeHCTBOBaTb XHCJIOTOH, TO H3BeCTb paCTBOpHTCH,
H OCTaHeTCH JIHIUb HH'CTO HejUH0JI03HaH pyXOHTXa H mUTOX PHCTOJIHTa. 
y  xoMHaTHoro (Jmxyca b TeMHbie 3HMHHe Mecímw, xorpa nocTynjieHne cojiefí 
ocjiaoeBaeT, H3BecTb i í 'HCTojihtob nocTeneHHo pacxopyeTCH h coxpaHHexcH 
x xonny aToro nepnopa xonbxo n,ejunojio3HaH nopcTaBxa, ri03pHee BecHofí 
BHOBb oopacTaroman H3BecTbK).

Pa3BHTHe sanacHbix TxaHeñ Hpe3BbmaHHO BamHo pacTeHHH no-
TOMy HTO b ppyrnx TxaHHX —  accHMHjiHHHOHHOH, BcacbiBaiomeñ H np —  
nHTaTenbHbix BeipecxB oxeHb Mano. JlHCTba canaTa, mnHHaTa h masejia 
HMexjT 90 npon. h Sojiee boam, h , xpoMe Toro, xjieTnaTXy, b ueaoM nHTa- 
TejibHbix BemecTB 5— 8 npop., TOrziia xax b nmeHHHHOM 3epHe c ero 3anac- 
HbiMH TX3HHMH nHTaTejibHbix BemecTB Sojiee 90 npop. H ohhtho, hto m h  
h xyjibTHBHpyeM pacTeHna, rjiaBHbm oópa30M, papn hx aanacHbix TxaHeñ.

CepbMaa CHCTeMa TxaHeñ oópa30Bajiacb b pacTeHHax Ha nonBe npeHMy- 
mecTBeHHoro pa3BHTHH BaxyoJieñ c xjieTOHHbiM coxom. K^eTOHHbiñ cox__
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He TOJibKO cjiaSbiñ pacrBop MHHepaJibHbix BeipecTB, nocTynHBiHHx H3 noaBbK 
Bo/ia BcacbiBaexcH kjictkoh nepea nJia3MaTHnecKyio nepenoHKy H npoxoAHT 
qepe3 Becb nocTeHHbiñ cjioh npoTonJia3Mbi. EIpn stom H3 npoTOruia3Mbi nepe- 
XOAHT B KJie'I'OMHblH COK BCe, HTO B00ÓIII,e MO/KGT 6bITb paCTBOpeHO. 
PaCTBOpHIOTCH KaK npOAyKTbl aCCHMHJIHUHH, T3K H npOAyKTbl AHX3HHÍI, 
nocKOJibKy nocJieaHee conpoBoxcAaeTCH HenojrabiM OKHCjieHHeM BemecTB. 
^(.H3Hb noflflep>KHBaeTCH ropeHHeM yrJieBOAOB, ocoóeHHO caxapoB. Ecjih no- 
rjiomeHHe KHCJiopoAa nipn stom 3aMeAJieHO, to ofipasyioTCH He yrjieKHCJiOTa 
H BOAa, a opraiHHHecKHe khcjioth, 
oco6eHHo maBejieBan, H&jioHHaH,
AyfíHJibHan. 3 th khcjioth, HaKon- 
jiHHCb b npoTonjia3Me, bxoaht' 3a- 
TeM B COeA'HHeHHH C pa3JIHHHbIMH 
OCHOBaHHHMH H A ÎOT COJIH, 3(jjlHlpbI 
H Jip.

BoAa nepenocHT Bce ara npo-̂
AyKTbl B KJieTOHHblH COK, KOTOpblH 
h npHOÓpeTaeT npn stom khcjihh 
BKyC H KHCJiyiO peaKUHK), hto mo- 
JK6T 33BHCeTb H OT KHCJIOH IUaBC- 
jieBOKajibUiHeBoñ cojih, KaK, HanpH- 
Mep, y  maBejiH. BoAa, KOTopyio 
pacTeHHe BcacbiBaeT H3 noHBbi,
OÓHHHO COAepHíHT yrJI0KHCJIbIH
KajibUHH; maBejieBan hjiih HHan
opraHHHeoKaH KHCjioTa BHrecHsier. 
yrojibHyK) KHCJioiy h b coEahii&hhh 
c KajibUHeM Aaex maBejieBOKHCJibiH
KajIbUHH, KOTOpblíí OHeHb JieTKO 
BblKpHCTajIJIlfeoBbLBaeTeH. B KJieTOH- 
HOM COKe IIOHBJIHIOTCH MHOrOHHC- 
JieHHbie KpHCTajIJIH pa3JIfHHIHOH 
(j)OpMH. OopMa KpiHCTajIJIOB -cjia- 
raeTCH b  3 3 bhchmocth ot pa3JiHH- 
Hbix npHMeceH iB KJieTOHHOM COKe. pHC. 52. nonepeMHbiH cpe3 ancTa 4>HKyca 
E cjih b HeM ecTb cbo6o ah3iH r jiio -  (F i c u s e l á s t i c a ) :  i{ — iihctojiht

K03a, to  nojiyHHTca OAHa cfiopMa 
KpHCTajiJiOB —  pacfiHAbi; ecjiH H3-
PblTOK OpraHHHOCKHX KHCJIOT— APyraHJ eCJIH HpHMeCb MHIiepajIbHblX co- 
jieñ _  rpeTbH (pee. 53). TeM He MeHee aJih mhothx bhaob pacTeHHH mojkho 
C4HT3Tb (JjOpMy KpHCTajIJIOB CHCTeMaTHHeCKHM npH3H3KOM.

HeHyxíHbie pacTeHino BemecTBa, OTÓpocn, aojokhh óbiTb BbiBeAeHbi hjih 
H30JIHpOBaHbI. y  HíHBOTHblX BpeA'HOH HBJIHeTCH MOHeBBH KHCJIOTa, 0H3 
AOJDKHa óbiTb BbiBeAena H3 opraHH3Ma, paBHO KaK h oSpasyiomaucsi b m hui- 
uax MOJIOHH3H KHCJIOTa. Y paCTeHIIH Mbl T3K>Ke BHAHM KHCJIOTH KaK npO- 
AyKT o6M€Ha — OHH BblAeJIHIOTCH H3 IipOTOIIJia3MH  ̂B KJieTOHHblH COK, KOTO- 
pblfí H HBJiaeTCH nepBHHHOH BblAeJIHTejIbHOH cpeAOH. Cjiobom, MH nOAOUIJIH 
k Bonpocy o c H C T e M e B H A e j i H T e j i b H b i x T K a H e n .

KaKHe * e  BemecTBa MoryT OTJiaraTbCH b BHAeJiHrejibHbix TK am ix. 
KpHCTaJIJIHHeCKHe 0Ópa30BaHH5I, 3(J)HpH AyÓHJIbHblX KHCJIOT, CMOJIbl, 3$Hp- 
HHe Macjia, cjiH3b, ryMMH, boas, npoAyKTbi a30THCToro oSMeHa, KaK acnapa- 
rhh npoAYKTbl yrjiepoAHCToro oÓMena — HeKOTopbie caxapa h np.

’ B cHCTeMy BbiAejiHTeJibHbix TKaHeñ bxoaht Hapy>KHbie mejie3HCTbie 
BOJIOCKH HJIH >Kejie3KH, BMeCTHJlHIIIa BblAeJieHHH H, HaKOíieiI,, BblAeJIHTejIbHbie 
xoAbi, HanpHMep, CMOJiHHue hjih cjiH3eBbie x o a h . OcoQoe mccto 33HHMaeT 
MJienHHH cok h BMemaioiuHe ero MjieHHbie kjictkh h TpyóKH.

BHAéJiHTeAbHbie KJieTKH oShhho hm€iot napeHXHMHyio (|)opMy h TOHKyio 
oóojiOHKy; HAPO H npoTonjia3Ma coxpaHHioTCH hjih n<JrH6aiOT. BMecTHjiHma
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Bbl̂ ejieH'HH H B bl A e Jł H T e JI b H bl e XO JH  ÔbIBaiOT BblCTJiaHbl BHyTOH 
OJIOCKHMH SIlHT̂ JIHaJIbjHblMH KJI6TK3MH, KOTOpbie OCT3IOTCH ÎKHBbIMH H H€- 
ycTaHHO BbifteJUHOT B nojiocTb xoAa CMOjiy, cjiH3b h np. TaKHM oôpa30M, 
H3ÄO pa3JIHHaTb aKTHBHbie Bb l^e j IHTe j IbHb ie  K JI G T iK H HBMeCTH-  
Ji h m a b  bi a e jï e h ih h. riepBbie Kan 6bi (jmjibTpyiOT h OTÔpacbmaioT to,

HTO He HyaiHO Ü JIH  

aajibHeñuiero oÔMeHa 
HJIH HMeeTCH B H3- 
6b iT K e , BTopwe — nac- 
CHBHbie BMeCTHJIHma. 

0 BMecTHjiHma sth 6h - 
iBaiOT abohkoto poAa: 
J i H 3H re HH b i e  h 
c x H 3 o r e H H b i e .  
J l H 3 H r e H H b i e  
B M e C T H J I H I H a  
oôpa3yioTCii nyTeM 
pacTBopeHHH rpynnw 
KJieTOK, npHHeM cHa- 
najia BHyTpn 1 sthx 
KJieTOK nOHBJIHeTCH 
CMOJia HjiH Apyroe 
cooTBeTCTByiomee Be- 
mecTBo, a 3aTeM ohh 

D „  -, nOTHÔaiOT H paCTBO-
FHc. Oo. KpHcTaâ M maBeacBOKHcJioro KajibijHH: A — Kjierua phiotch; Ha Meere hx
c nâ h-OH pacJjHa-HraoBHÂHbiï KpHciaaaoB (p ) b p»cKe oCTaeTCH nvcîop m pÜc 
(L emna minor) ;  f i - KacTKn n3 mhkoth ancia ôeroHHH: o — ocraeTCH nyCTOe Mem-
oKrasnp, di — Haiaao oôpa30BaHHH ^py3M n3 oKTasApa; _ KJieTOHHoe npocTpaH-

Apy3a. ctbo, KOTopoe h b m -

HH6M. JiH3HreHHbie BMecTHjiHma oôwtho jiHmeHbi anuTejiHH.
C x H 3 o r e H H b i e  B M e c T H j i H m a  h x o a  h  oôpa3yiOTCH nyTeM 

pasTeflHHeHHH KjieTOK. HanajibHaa KJieTKa npn stom aêjihtch Ha qeTbipe, 
3aTeM Me>KJiy HHMH nOHBJIHeTCH y3KHH MemKJieTHHK, KOTOpblH pacTeí’ 
a OKpyxiaiomHe ero kjictkh acjihtch Aajibuie h npeBpamaioTCH b  snHTejiHH. 
HacTO, BnponeM, HaôjiioAaeTCH CMemaHHan KapraHa, nojiocTb, eo3HHKmaH 
cxH3oreHHo, no3ÂHee pa3- 
pacTaeTCH h yBejiHHHBaeTca 
JIH3IíreHHO. CaMblM THnHH- 
HbiM cjiyqaeM cxn3oreHHbix 
BMeCTHJIHm HBJIHIOTCH CMO- 
JIHHbie XOÂbl B JIHCTbHX,
Kope h jipeBecHHe xboh- 
Hbix ÄepeBbeB (pnc. 54).

CBoeo6pa3Hofî rpynnoîî
HBJIHIOTCH M J i e i H H K H .
M j i e H H b l H  COK, HJIH

.-CM

Phc. 54. 06pa30BaHHe CMoatinoro xopa y SBofinux: a 
aiMTeaHH; c m  — Karuia cmoam.

ji a t  e k c, BCTpenaercH y paereHHH h3 ceMeñcTBa MOJioqaÔHbix MaxoBbix 
KOJIOKOJIbHHKOBblX, UiejIKOBHHHblX H MHOTHX ApyrHX. O h COAepJKHT 3 H3HMbl! 
öejiKH, caxap, KaMeAH, ajmajiOHAbi, cmojiw, mioima xayqyx h MHorne Apy- 
rn e  BemecTBa, B3BemeHHbie b boahhhctoh xkhakocth, o6 pa3yn SMyjibCHio.

MjieHHblH COK MO>KeT ÔbITb 3aKJHOH€H B OTAejIbHblX KJieTKaX, HJIH >Ke 
a KjieTKax, co e ji h He h h bi X b pHAbi HJiH ceTH, npirneM pa3AejiHiomKe'nx nepe- 
ropoAKH HJIH npoAbipHBjiHBaioTCH, HanpHMep y qHCTOTejia, jiaTyna 
{pim. 55, A),' A i m  me coBepmeHHO ncqesaioT, — sto Tax HasbiBaeMbie q ji e- 
H H C T h ie  MJi enHbi e  t p y  6 K h. HaKOHeu, OTJiHqaiOT H e q j i e H H C T b i e  
m ji e q h u  e t p y 6 k h , HanpHMep y MojioqañHbix (pnc. 55, B),  KOTopue
B03HHKai0T B BHAC O A HO H KJieTK'H B HepHOA HpopaCTaHHH CCMHH H 3aT6M,
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no Mepe pocra paciemm, paspacraiOTcn b oneHb AAHHHbie BexBHCTbie TpyÖKK 
ídhc. 55 B), coAepmamne nocTeHHyio npoToruia3My h MHoroMHCJieHHbie «Apa- 

Bo3MOJKHO, HTO MJienHbie TpyÖKH H3AO OTHOCHTb HO K BHflejIHTejIbHOH,
a k npoBOAflinen tk3hh, TaK KaK ao chx nop OKOHHaTejibHo He BbmcHeHC, 
nDHHHMaeT ah machhuh cok ynacT ue b oÔMene BemecTB b oKpyjKaiomHx 
MAemyK) TpyÔKy Txannx, hah He npnHHMaeT. M wcahmo Aame oraeoemie 
“x K aan-acHofi Warm, b bbbhbbmoc™ ot Toro, xaKoBa oKaaroTCH poj» 
BemecTB M Aem ioro co xa B KpyroBopoTe jkhshh.

BOAblXiyK) pOAb B JKH3HH paCTeHHH HrpaiOT TaKJKe SAeMeHTbl BblAeAH- 
TeAbHOH TK3HH, yaaAHiomHe H3ÓUTKH BbiAeAeHHH Hapyx<y. CioAa MOryT 
ßbiTb oTHeceHbi npe>KAe Bcero MHoroHHCAemibie meAesHCTbie boaockh h me- 
Ae3KH HaxoAHUiHecH Ha anHAepMHce h BbiAeAHiomHe scjmpHbie MacAa. 
>Ke-Ae3KH xopouio BHAHbl Ha HH/KHeH CTOpOHe AHCTbeB HepHOH CMOpOAHHU,

Phc 55 MjieiHbie tPv6kh (m/icbhhkh); A — M.ienHCTbie b c reó le  jiaxyua, b npoÄMbHOM 
naapese- E  — HacTb neM/ienHCToro MJieTOHKa MOJicmn ( E t ip l io r b ia  s p l e n d e n  s). B MJieH- 
HOM^coKe bhähm KpaxMajibHbie aepua (/« ), noxcmae „a öepuoBwe kocth; ß  -  «aenHue TpyÖKH 

MoaoMasi, ompenapHpoßauHbie nocjie i-hhchhsi cteónst.

math Ha coHBeTHHX Hcemra ( D i e t  am  nus) ,  Ha nepemKax repawn 
(phc. ’ 57), Ha uinmnax xmcah h np. IlpHcyTCTBHe BbiAeAHTeAbHbix meJieaoK
oqeHb nació conpoBOJKAaeTCH xapaKTepHbiM 3anaxoM.

Ha « ™  « »  BBCTO b h ih m  Tanate ocoôue ate^BK», BMEOiamae 
HSÖbiTOK BOAU b KaneAbHOJKHAKOM BHAe. O hh Ha3bIBaiOTC3 r H A a T o 
f l z M H, pacnoAOJKeHbi no kP3hm Ancra na Konuax 3y6« O B  h HMemr caojk- 
Hoe CTpoeHHe, k KOTopoMy mh eme BepHeMCH no3AHee (cm. pue. à).

K  BblAeAHTeAbHOñ TK3HH MO>KHO OTHeCTH H JKGA63KH H 3 C e KO MO H A Hbl X
nacTeHHH, o KOTopbix mh y *e  ynoMimaAH.

CAeAy*°maH, BOcbMaa, cncieMa TKaHeö —  sto t k a h h n p o b e t p h-
B a H H H, KOTOpbie MOJKHO TaKJKe HaSBaTb Äb I X a T e Ab H b I MH TKa-

Mbl TmeTHO CT3AH 6bl HCKaTb npOHCXOJKÄ6HHe 3TOH TKaHH H3 KaKOPO-
ah6o KAeTOHHoro opraHOHAa. Kpiema norAomaeT B03Ayx cBoeñ noßepx- 
HOCTbK) ÓAaroAapH ero cnocoönocTH pacTBopnrbCH b boag ; b bhao boähopo 
n a c T B o n a  oh mojkct nepeAaBaTbCH H3 kactkh  b KAeTKy. TeM ne Menee 
OÖblHHO KAeTKH H B CAOJKHOM OpraHHSMe COeAHHeHbl MOKAy COOOH He haotho :
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Me5Kfly KaíKflbiMH xpeMH-nexbipbMH KjieTK3MH oôpaayeTcn nyxeM pacTBooe- 
HHH Me>KKjieTOMHoro BemecTBa cpeAHHHOH njiacxHHKH npocTpaHCTBo qacTO 
b (popMe TpeyrojibHHKa, Koxopoe HasbiBaexca m e >k k ji e t h h k o m hjih 
M e Ä K J I C T H H M  n DO CT p a H CT BO M. ClíCXeMa MOKKJICTHHKOB HeCTb 
rjiaBHaa ^ a c x t chctcmu npoBexpHBaHHH. BHyxpn pacxeHHH oHa Aaex nonxH

cnjioiuHoe cooömeHne, no KOTopoMy h  nnpKyjiHpyiox 
CBoöoAHue ra3O06pa3Hbie BemecxBa, b tom  ahcjic h 
boahhoh nap.

M e j K K j i e T H b i e ,  hjth B 0 3 f l y i i i H b i e ,  
X o a  h  HÄyT no BceMy pacxeHHK) ot KOHHHKa 
KOpHH AO KOHHHKOB BeXBeH, OHH npOHHKaiOT H B 
JIHCXbH, H B CXeÔjIH, H B KOpHH, H B HaCXH ABeXOB 
H njioAOB. TojibKo b MepncTeMe hx Hex (nocKojibKy 
KJieTKH ee Bce BpeMH AeJinxcH h He AH(í>(J)epeHHH- 
py ioxcn), hjih OHH oneHb y3KHe ( cm . pnc. 33 H 34) .  
TaKHM oöpaaoM, BHyxpn pacxeHHH o6 pa3yexcH 
3aMKHyxoe npocxpaHcxBO, b KoxopoM h npoHcxo- 
äh x  xa30BbiH oÓMeH. HeM nojiHee H30JinpoBaHo 
pacxeHHe ox axMoctJiepbi, xeM CHjibHee pa3BHxbi 

Phc. 56. Kohhu M^e'inux MexKjiexHbie x o a m ; naoöopox, pacxeHHe, cboöoa- 
TpyôoK (M̂ eoHHKOB) b m- H0 no jiynaiom ee B03Ayx, HMeex MeHee pa3BHxyio 
ere MOTORA ( E u p h o r b i a  CHCxeMy BosAyniHbix xoao b . IlocJieAHee no3BOjinex

PaCTT ! ° v T \ aBaTh BHyTpeHHf0[°  aTM0C(})ePy-M — MaeqHHK. y * e 3HaeM> HXO npOHeCC aCCHMHJIHUHH B
xjiopocpHjiabHbix 3epHax ocBoöoHo^aex khcjiodoa 

h oopaxHbiH nponecc ahcchmhjihhhh  —  nponecc AbixamiH —  oKHraHHeM 
caxapa ocBoóoHíAaex yrJieKHCJioxy, Koxopan B03BpamaexcH b axMocqiepy. 
TaKHM o6pa30M, o6 a, cymecxBeHHO HeoöxoAHMbie eMy, ra 3a pacxeHHe bl>i - 
paóaxbiBaex caMO. E cjih pacxeHHe H30JiHp0Baxb ox B03Ayxa, xo noA bjihh- 
HHeM cojiHenHbix jiyqeñ  b HeM Bce >Ke Mojnex B03HHKHyxb npaiBHJibHbiñ 06- 
MeH ra30B, npnneM KanoAbiñ axoM yrjiepoAa, coeAHHHHCb b npopecce Abixa- 
HHH c KHCJiopo^oM, h Aaex HHepxHoe coe^HHeHHe —  yrjieKHCjíoxy, Koxopan 
cxaHOBHCb oxópocoM, yAajinexcH. TaKHM 
o6pa30M, KjiexKH, HaxoAHmnecH BHyxpn 
pacxeHHH, Moryx chmh ce6n noAAepxíHBaxb 
3a cnex xoro  >Ke caMoro KOjmnecxBa y r jie - 
poAa h KHCJiopoAa, jiHuib 6bi pacxeHHe 
óbiJio aocxaxoHHO ocBemeHO.

O^HaKO ycBoeuHe yrjiepoAa nocxoHii- 
Ho bhboahx ero axoMbi Ha oömero KpyroBo- 
poxa, 3HaHHxejibHaa nacxb hx nepexoAnx 
b KJiexoHHyio oöojioHKy, b ajieMeHXbi Ape- 
BeCHHbl —  B AyÖHJIbHbie KHCJIOXbl, KaMeAH,
CMOJibi h n p o H H e  o p ra H H H e c K H e  e e m e c x B a , .. „
HaKonaaeMbie pacxenneM, hjih ace cópacbi-’ D „  w
BaeMbie hm h  b BHAe mejivinamHxcH naoTpft FHC‘ 0 /' ÆeJie3HCTL,e bojiockh Ha qe-Hdcxen peuiKe JiHCTa repami. SdmnHoe Macao
Kopbi H onaAajoiHHX jmcxbeB. T locxyn bo3- (m) BbweaaeTCH Bepxiieü kjictkoíí bo-
Æyxa H3BHe Aoji>KeH 6uxb  oóecneneH. aocna.

O a HO H3 pa3JIHHHH Me>KAy paexeHHeM 
h HíHBoxHbiM cocxoHx b xoM, Hxo JKHBoxHbie norjiom a iox  xBepAyio nnmy 
PXOM H 3axeM ee nepeeapHBaiox b cbohx nnmeBapHxejibHbix hojiocxhx 
pacxeHHe * e  pxa He HMeex h noxoMy aoji>kho AOBojibcxBOBaxbca Bcacbi’ 
BaHHeM pacxBOpoB nyxeM ocM03a, ho norjiom axb  sxhm * e  nyxeM KHcaopoA 
npH AbixaHHH óbijio  6bi xpyAHo; h box mbi b h a h m , hxo Ha noBepxHocxn 
pacxeHHH HMeioxcH ocoßbie oxBepcxHH —  y c x b n p a ,  Koxopbie M oryx oxKpbi- 
BaXbCH H 33KpbIBaXbCH nOA BJIHHHHeM H3MeHHI0mHXCH yCJIOBHÍÍ. SxHMH OX- 
BepcxHHMH pacxeHHH norjioura iox B03Ayx, nepe3 hhx  npoHcxoAHX ra30Bbiñ
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noí'TPHHfl yCTbHUa xopouio BHAHbl HOA MHKpOCKOnOM HpH C3M0M

MHMOJieTHOM B3rAHAe Ha H^eJieBHflHoe^oTBe'pcTHe, o r p aH h ne H Hoe

c "OBepx-

xjieTOK HMeiOT pa3JiHHHoe CTP ToHKHe hjih Cjierxa yTOAiueHHbie, a 06-

c h U  y— oco'

qTO BblXOAHUI.11® u H3 UÍ'eJIH i k  , 3.k
ycTbHiia boahhoh nap 3a- . /
ii,ep*HBaeTca b HeM Ha
BpeMH H 3THM 3aMe«JiaeT 
jíajibHeñuiee HcnapeHHe. 
riepeAHHH »BOPHK HepeAKO 
óbiBaeT em© 3amnmeH  
yTOAmeHueM oóoaoakh, a
HHOrAa BOAOCKaMH, qT0
eme 6oJiee 3aaep>KHBaeT 
übixoA BOAHHoro napa.
3 aAHHH abo.phk ycTbmm 
oópamen BHyTpb MexauieT- 
Horo xoAa H ocoóoro 
3HaneHHfl ne HMeeT, ho ero 
He MOweT He 6brn>, no- 
•cKOJibKy cpeAHHSi nacTb 
oóoaohkh 3aMHKaiomeH
KAeTKH AaeT BbinyKXOCTb
(p a c . 5 8 ).

Y  CTbHHe BOSHHKaei 
epeAH snHAepMHca cpaBHH- 
TeAbHO H03AH0, H3 OAHOH 
KAeTKH, KOTOpaH noBTop-
«biMH AeAeHHHMH ofipasyeT ycTbHlie qa6peaa ( T h y t n u s  s e r p y n u m j :
d h a  KJieTOK, COCTaBJimo- ^  J  f noBePxHocTH; £ - b nonepeTOOM páspese. 3^ « 

luhx ycTbHHHbiH annapaT. 3aMbIKaiomHe KfleTKH ^ ^ ^ onbaeTOK;w< — me3bycTbH- 
[OA«a H3 HHX AeJiHTCH eme «Bophk; 3 . d -  aaflHHÍi «boPhk;
pa3, oSpaaya saMbmam- /-KyrHKy-a; «. » - « >«y-
mne KAeTKH, HMeiomne X0H0CK..Í, nojiocib non yCT̂ ”eM’0̂ 'sn„flePMHcoM. 
-ÓAaroAapa 3T0My 6oAee pô naaoHocHow napeHXHM 
MeAKHe pa3Mepbi].

3aMbiKarom,He KAeTKH n . rTROneHHH MeJKKAeTOAHoro BemecTBa,
HecKOAbKG pacxoAHTCH BCAeACTBHe pacTBopeHHH M

o6pa3ya ycTbHAHyio meAb. „ neTOK MeTbipe H3 hhx óecuBeTHbi,
Oóuhho ycTbHHe coctoht h3 mecí HMe¡oT «Apo, npOTonAa3My,

K3K H BOOfilIie KAeTKH ^HAepMIHC= • ^  HaKOHeU, OÓOAOAKy C . HO-
SaKyOAb c KAeTOHHblM COK COAepmaT, KpOMe Toro, XAOpÔ HAAO-
paMH. SaMbiKaiomne KAeTKH BcerAa coa P
Bbie 3epHa. neHHHX h HapymHbix ctchok 3aMbiKaK>-

HeoAHHaKOBaH noAomeiiHH hPh KOJieóaHHHX tYP-
mHX KACTOK npHBOAHT K H3MeH6HHIO HX

ro P ^ T ÍT ¿ y o ^  . « o ro  j g » . £ uOna. = 1

: S Ky6 o S ? a « “ “ x « w ™ -  o * * * * - * “  » " " p 3-0 ™  b coc“ ” “



B Z!™.3nHAePMHCa)' KPHBH3Ha KJIOTOK ,Be*,,„BaeTC» „  ae jlb  paCKpb,.

m aeTCH-yÄ ' i S 0 ,1*  °  M a x  yMe„b-
>.aa m e a a  a ä x p u B a e fc “  “  P ^ P ™ * ™ ,  h  ¿ . b

O e c u B e T ™ ^
ayKjiB TOca AeaTeabHocTbK) hx xxopo$aM>Bb,x aepe“  P ' ° 6pa'

T O iH b i iP c o x  Ca P p e c T a ^ a^ a c b iB a r b a B o a y ,roi r y ^ T b H u r ia 3aK pb iB a [oTC aC3,i i <Jle*

r r S p Z r a Z p a c Ä ^

s r % s r ^ ° l } r z
b  n o J iy ^ e H H b ie  v a c t i  s a K p b iT b i. y  y  Hua> K 3 k  n p a B H jio ,

bbiotmP h » r° Bop!IT 06 ™ r Pe 5'™ ««». Koropue to aaiipi.mamca to otkpu-

S  S T 7 r ~ ~  Â ~ 1 i

C T B y e ï ï 1"S a  x o t u T e P " ^ " ^

K ocH T b Tc e H o ? aj K o r ^ >C(^ c m e H H o e B ceH oH c o ra e T a c i f o ^ e K^ ec ^ ro ^ b I( ^ r a e T e B C e r°

y"cTb»ua063ax„0 BHXM“T H3"yTp" pacreHM' aPaBa c o x S  0x0?™ -“ ^

BbiÂHBaaHeîp HOr°  ny3bipH’ TaK H y PacTeHHH B 6opb6e sa cymecTBOBami BblÂHBajIH Te, KOTOpbie CTajIH pa3BHB3Tb C CTIwnft nm m uu

c  S p V J T iC r  S
O? BOnbf nnln ° CTb ^  ^  CyiUe’ 3 33TOM H paccejIH TbC H îaS o
o t  BO/i,bi, n o K p b iB a a  ro p H b ie  c k j io h h  h  i io jiH H b r  O r io p h h p  v p t m ,  Æ a jieK O  
4*htob nepBbix HsBecTHbix hbm HaseMHux ô a c T e S  -  „Y™ U Y nCHJI<>
OHH 6bijiH npHcnocoOjieHH K saKpbiBaHHio P ÂOKashiBaeT, mto

KaK)lÎHeKT ™ 3V0CTLHnCH« r ° L T aH ™ Heft "POBerpHBaHUH -  3« , 33Mbl-

.M ^ C ^ ë x S ^ o T Æ J ^ o T .S ,”  a”  m m m - KOTOIK,P 

«K6x ™ r r p' ™  aaa 

p , ^ r r r & “ "c — a S i T j s r caxapa'

HeM yCTbHIJ, H^HafiTH BKaRHMC€ Hapa>CTaHHH nPH ero OÔpaSOBaHHH, TO Hd 
• K K 'H Bcer.ua npnAeTca paccMarpuBarb H3yqaeMhiâ
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„P O T,er ne TOAbKO Bo BapocAO« cocTOMHK. ho » » coctobhhh ctbhobjib* 
mra, aioBbi noHHTb, Kan oh o6pa3yeTM. HUä annapaT pa3BnBaeTM

„3  o m Ó / S ™  ny«M  «  »

« ^ , ' U S Ï Ï S Ï Ï  xoÄ hT pT ;
maiOTCa KJIGTKH, HaXOflHUXHeCH Ha K0H , P03HHK3IOT [;03PylUHLje
b nepBHBHOH oipasoBBTeabHoH IKM H , b r «  r ™ ,  aerKO aaMe.
xoflbi. PaccMaTpHBaa npoaoabHbin pa p nacnoao>KeHHbie aepHbie

3 S Ł  Z Z y ï
Bbi3biBaK)T Pacm;P |™ e ® ” KH gnHAepMHca, BbisbiBatOT onpeaeJieHHoe

M exaîr,ecKoePpa3Âpa>KeHHe b Z y ï ï w Z

— B 0 3 Ä y x

h boähhoh nap HanflyT ce6e bm xoa . łna}KeHHe B o a f l H b i e y c T b H U a  
R jiHTeDaxvpe BCTpenaeTcn Hepeano Bbipa>KeHHe b u A n Kav

(cm. PHP. 123) ycTBHUa 9TH re '“ oryT 3aKpbIBaTl>
U kh , a «e» n Z I Z T m ï w

S H i S ^ r — “
C naCTOHIUHMH y-CTLKUaMK “ “ J**c “ aep<?KHMoMy MOKKJieTHblX XOÄOB, nona 

YCTbHUa OTKpbIBaiOT BbIXOA Ä P R OflHaKO K3>KflyiO OCeHb
pacTeHHe oaeTO nepBHHHOH n P DOBHaH TKaHb ne bhhocht pe3KHx hsmg- 
Mbi 3aMeaaeM, hto nePBB “ 3eaeHbie bctkh noKpbiBaiOTCH npoôKOBOH
r H L T o T a Ä K ä r S  3— COM H npHBOAHT K C p a C - B « »

T. e. pacTeHHH TepHiöT cnocoÖH PJJjJ PKoxopbiH BbipaôaTbiBaeT npoÔKy, 

lo T Z Z Z y Z p lc Z m  cnaouiHOñ „appo^HaoMOfl abb boab. öpOHCö, paa- 

BHBaeT H opraHu oCwena, hmbhho h m » «  " J Z o  noA

KaMÔneM, c})eaaoreHOM]. TKaHb 3Ta oea gnnaeDMHC o6oa3veT
cTacTCa H. paapBXBaa O T M e p m » y «  Z  ™ Z ¿  X y x a .
K3K 6b! oTKpbiTyio iu e ®  cxBHTeabHbre k nepewenaM tom-
3aecb Jie*am «e r ^ 6* e  »HBwe ^ ct BbIn0JIII51I0mHX Kae-
nepaxypu h k BbichixanHio, 3am,Hui,eHbi pbixjiuw 
tok, Mea<ay kotoPhmh  uHpKyaHpyex ßosayx^ __ 6

Bo3p^c^a;BHaKTeMH*ö^oBpeÄ BbweaHroTCH eHeB̂ HKH’ ^ g K0y ^ ^ o T
hÏ Ï  h m  nonepeanbie nm pom e mean, cyxceHiwe k KpanM, pe>Ke ohh hmgkdt

OKPyTaKHM^o6pa30M BTOpHHHaH HOKpOBHaH TK3Hb RMT H BTOpOTHy» 
chct m3 npoBCTPHB*aHHH; c B03P3CT0M HeaeBHHKH 3aMCHHioT C060H yCTbHUa.

K oraa  aepeBO cxapeex h na cxßoae ero, ocoßeHHO b hhkhch  «mcth . 
o ö p a a ^ c H  TBepaaa sL xhbh TKaHb k o p K a, m h  aaxoAHU b stoh



KopKe rjiyßoKHe TpemMbi, OTKpbiBaiomHe B03nyxy nocTyn k BHyTpeHHHM 
'TK3HHM. J r  /

KpoMe Oßmeä chctcmu m€ * kji€thhkob, OTKpwBaiomeHCH Hapyxty 
ycTbHuaMH hjih ueqeBHHKaMH, h ocoöeHHo cHjibHo pa3BHTOîi b ryßuaTOH 
napeHXHMe jiHCTbeB, HMeeTCH eme pan cnepHajibHbix TKaHefł npoBeTpHBa-

S./n

k.n
Phc. 59. Mê eBmiKa h npoÖKa 6y3HHu: a — smmepMHc; n p  — npoÖKOBaa TKaHb- dbz — *ea- 
J,“ ;eH (npoÖKOBuft KaMÓHÍi); &  -  $eH o,epMa; * .  n  -  Koposan napeHXHM¿- *  s -  
-rpynnu MexanHiecKHx bcmokoh; a. m  -  BbinoaHaromaa TKaab «lê eBHHKH, ßoraiaH mL -

KaeTHHicaMH.

HHH. TaK, y  BOAHHblX H ßOJIOTHMX paCTeHHH Mbl HaXO^HM OCOÖyK), oqeH b 
pbixjiyro TKaHb a a p e H X H M y ,  kjictkh KOTopoñ hjih oöpa3yiOT npaBHjib- 
Hbie uenoHKH Boxpyr KpynHbix BoanyiHHbix xonoB (cm. pac. 144) hjih paa- 
pacTaiOTca b BeTBHCTbie oöpaaoBamm, Kan, HanpHMep, b CTeöjie cHTHHKa

Phc. 60. HoneperabiH cpea ctcöjih chthhk3 (J u n c u s): 5 — BnHuepMHc; x .  n  -  xjiopch- 
XHMa (x.'iopotjiH/i.TOHocuaii napeHXHMa); m . « — rpynnbi MexanH'iecKnx bojiokoh- b . x  — m o k - 

K.'ieTiibie B03/iyiriHwe xo/im ; n . n  — upoBo/umine nyqKH.

( J u n e  US, PHC. 60), CMbiKaromnecH KOHpaMH cbohx otpoctkob Mexiny 
KOTOpbIMH OCTaiOTCH CBOÖOnHMe HPOCTpaHCTBa. Y  MHOrPx paCTeHHH HHHÍ- 
HHH HacTb KOTopbix norpyxceHa B Hji non Bony, aapeHXHMa oßpaayeTCii 
b Kope, ooecneuHBaH raaooÖMeH CTeßjia, norpyxceHHoro b hji.

B aapenxHMe nonsonHbix uacTeñ paCTeHHH mm HaxonuM eme onno oöpa 
30B3HHe, öTHocnmeecH, nomajiyñ, k MexaHHuecKou tk3hh. Ilon Bonoił pacTe-
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une HcnbiTbiBaeT CHAbHoe AaBAeHHe, HCKOTopbie H3 pa3BHBaioíUHXca mojio- 
riHx KJieTOK aapeHXHMbi noA BJiHHHHeM aioro MexaHHaecKoro pa3Apa>Ke hh 
S t S c T H  rícTDHe KOHUH oSo^OTOK HX ApeBeCHeKT, H T3KHP KJ1PTKH 
nDeBpamaroTCH b poraTbie pacnopKH (pac. 61, p , k ). Hoa «aBjieHHCM boah 
n S ™  c ia e T C H  poraTbie kjictkh cMbiKaioTca koha3mh h o6pa- 
a y ro f L S r  mS T K 3„»,  « a a w  -eMy B03flyiHHM= xoW  
OCT3K3TCH OTKpbITbIMH H UHpKyAHUHH BOSAYX3 He npeKpaiHaeTCH. ^

Kan bhaho, Besae ecTb b npupoAe noAe3Hbie npHcnocoSAeHHH, BbipaSo- 
raHHbie oxGopoM sa caer oÓhHuoro KJieroHHoro MaxepHaAa, nyxeM npacno-

phc. ........
MHC| KA. —- KOJUieHXHMa, O. TI OCHOBH P „ ’ M- O'ÍOJIO BbMeJIHTeJIbHblX XOflOB
and. x  — BbweJiHTenBHbie xo«bi, o^Pr« f  n « x —B03«yuiHbie xo«bi h b hhx
npoBOflHiUHe n y iK H -n a p H b ie  hjih o m aom m e -  np. n. e. x  

v poraTbie MexaHHqecKHe k jic tk h — p . te.

cofiAeHHH OTAeAbHbix KAexoK k cosAaBiüHMCH ycAOBHHM, nyxcM npeepame-
HHH KACTOR B Ty HAH HHyK) TK3Hb. nnOROAHTTTHX TK3HeH

neBHTaH cHCTeMa xxaHeH — sto cHCTeMa n p o B O A H m n x  t • 
MopcKHe boaopocah aacTo Óbisaiox nocxaBAeHbi b vcaobhh HepaBHoro 

-ocBemeHHH Ohh aícxo pacxyx na 3 HaHHxeAbHOH XAyÓHHe b Aocrarajor 
HHOXAa Bbicoxbi 20 h 6oAee MexpoB; hhaíhhh aacxb hx ocBemeHa cjiaóo, 
BeDXHHH HaxoAHTCH y noBepxHOCTH Mopa h noAyaaeT mhoxo cBexa. B ocBe- 
meHHbix qacTHX xeAa boaorocah npoHcxoAHT «JxjrocHHres, saxeHeHHbie «e  
xTarTH AOAAíHbl AOBOAbCTBOBaXbCH AHUIb xeMH yrAeBOAaMH, >KHPaMH H 6eA- 
K3MH KOTOpbie HpHXeKaiOT K HHM H3 OCBemeHHblX AaCTeñ, W  npOHCXOABT 
eHHTe3 opraHHHecKoro BemecTBa. OcoóeHiio sto othochtch k caxapy, rAa

107



HOMy aiiepreranecKOMy 3anacy KjieTOK. A pa3 HeH36e>KHu nepeABniKKif 
caxapa Ha 3HanHTeAbHue paccTOHHHH, to ecTecTBeHHO, hto aojijkhu óuTb 
KaKHe-To TpySoHKH, no kotophm caxapHbie pacTBopu motjih 6bi ABHraTbcn.

Ha cynie Ha nepBOM MecTe ctoht HHpKyjiHUHH boau. Bo^a BcacuBaercn 
TOJibKO KOHnHKaMH KopHefi, KOTopue norpy»ceHu b nonsy. Ectb pacreHHH 
c npe3BbinaHHo rjiyOoKoii KopHeBOH cncTeMon. B CpeAHefi A3hh mu Haxo- 
£hm óojibmne rjiHHHCTbie njiomaAH, 3apocuiHe BepójnołKbeH kojhohkoh. 
( A l h a g i  c a m e l o r u m ,  cm. pnc. 90). 3 to — TpaBHHHCTOe pacieHHe, 
ho KOpHeBaa cncTeMa ero pa3BHBaeT cboh mohkh Ha rjiy6nHe 5— 10 m , 
flocTHraH rpyHTOBbix boa. Em,e OojibuiHH KOHTpacT AaiOT BucoKiie AepeBbH, 
KOTOpbie npOBO^HT BOAy H3 KOpHeBOH CHCTeMbl A O KOHHHKOB BeTBeH 
k jiHCTbHM. Tojibko b jiHCTb5ix OHa óyAeT hjih HcnapHTbcH hjih npeBpamaTbca 
b yrjieBo^bi. TaKHM oópaaoM, nyTb boau BHyTpH pacieHHn (bockoahuihh 
tok) MOHieT npeBbimaTb Aame h 100 m .

KoHenHO, npOBOAHUiHe TKaHH, 
no KOTopbiM nonHHMaeTcn BOAa, o6~ 
pa30BaHbI KJieTKaMH, HO KjieTOK b 
100 M AJIHHOH He ObiBaeT. Kan we 
0'6pa3yeTCH cncTeMa npoBOAHiHHX 
TKaneń? Pa3pacTaHneM h 'Cjihhhhcm 
■KjieTOK MepHCTeMbl.

Kan we ocymecTBjiaeTCfl no- 
Aana boau H3 Kopnen b jiHCTbH? 
B KopHe hct xjiopo(j>HJuia, h oh caw 
ce6a CHaOnoTb npoAyKTaMH accn- 
MHjinnHH He mowct, nosTOMy HeoS- 
XOAHMbie AJIH pOCTa KopHH fiejIKH H 
yrjieBOAU npoBOAHTCH b KopHH H3 
JiHCTbeB, aah nero AOJiwna cyme- 
tTBOBaTb H COOTBeTCTByiOIHaH npo- 
BOAHmaH TK3Hb.

TKaHb, npoBOAnnian BOAy, 
npeACTaBjieHa boaohochhmh kjiot-
KaMH T p a x e H A 3 M  H H COCy-  
A a m h. TKaHb, npoBOAHinaH opra- 
HHnecKHe nnmeBue BeipecTBa, 
npeACTaBjieHa Tan Ha3biBae,MbiMH 
CHTOBHAHbl MH Tpy ( ) KaMH.

Bo3bMeM 3a' ncxoAHyio tohkv 
OTAejIbHbie BOAOnpOBOAHIHHe KAeTKH, HanpHMep, BOAOHOCHUe KJieTKH TOpdlH- 
Horo Mxa hah ćpania. IM xh He HMeioT Kopnen; HepeAKO Ha Mep3jiofi 3eMjie 
kjih HeAOCTaTonHo oOBOAHeHHofl noHBe BepxyuiKa ccfjaraa npoAOjiwaeT pacra 
Toraa KaK hh/Khhh nacTb nocTeneHHo OTMHpaer. TopcjiHHOH mox naraeTCH 
HCKJIIOHHTeJIbHO aTMOCljiepHUMH OC3AK3MH, H B npOMeWyTKH MeWAy AOWAH- 
MH BOAa AOJIJKHa KaK-TO COXpaHHTbCH. HapHAy c y3KHMH AJIHHHUMH 3ejie- 
HblMH KJieTKaMH, KOTOpbie HCHOJIb3yiOT SJieMeHTU BOAbI H CTpOHT H3 HHX 
h yrjiepoAa yrjieKHCjioTbi yrjieBOAU, mu  HaxoAHM b JiHCTonKax Topibnuoro 
Mxa KpynHbie, CHjibHo pa3pocumecH 6oneHKoo6pa3Hbie KJieTKH, HanojraeH- 
Hbie boaoh (pnc. 62). Ohh coxpanniOT b ceóe BOAy Aawe npn cnjibHOM 
cojiHiie, npH cnjibHOM npoBeTpHBaHHH H noHeMHory nepeAaioT ee 3ejieHUM 
KJI6TK3M.

Kax h B Apyrax cjiynaHX, CHjibHuii pocT HCTomaeT npoTonjia3My,. 
h OHa Hcne3aeT, nocTpoHB oOojionKy. B a 3hhom cAynae oOojionKa yTOjimena' 
He3nanHTeAbHO, cnaAaTbcn we efł MemaioT jieHTU yTOJi i neHHs,  noAoó- 
Hbie oopynaM, KOTopue orjioweHbi Ha BHyTpeHHioio noBepxHOCTb oSojiohkh. 
HHorAa yTOAmeHHH oSoaohkh HMeioT bha cnnpaAH. KpoMe toto, b 060- 
Aonne HMeioTCH eipe n o p u — CKB03nue OTBepcTnn, nepe3 Koropue boas

108

Puc. 62. OacTb aiiCTa TopcjiaHoro Mxa S p h a- 
g n u m: m — TpaxeHfla (BonoHOCHas KaeTKa); 
y  — yToameHHe o6oaoiKH; n — nopw b 0 6 0 - 
aonKe Tpazewibi; x. ic — zaopoipH.uiOHocHbie 

KJieTKH,



?Ka.Hefi, npoBOflHmHX sofly y [Ôojiee opraaHsoBaHHbix eyxonyxHUX pa- 

CTeHHfi]. -1 HecKOJIbKO thiiob TpaxeHA, coo6pa3Ho c $opMaMH

oojiee cHJibHO h e ^ e e  paBHOMepno h yTOJimeHHe

co6° Ô ÔOJiee

L cL tch OHH Loryx  nepeAaBaTb boW  oAna Apyroâ, kbk b ropHaoHxajb- 
S m Ï Ï S ^ hhh. xyaK HP BBepx, ôjiaroflapa o K a ô M J i e H H b i M  n o p a M
mx cxeHOK (pue. 63).
Q K 3 H M J i e H H b l M H
Ha3bIBaK)XCH no pbl,
HMeiOmHe OCOÔblH t|)HJIb-
TpyiomHH annapax. CxeH~ 
kh xpaxeHA cjiohcxo 
yxoJimeHbi; okojio nopH 
CJIOH 3TH' oxcxaiox ox 
nepBHBHOÔ 0Ô0J10HKH, 
o6pa3yn KOHHqecKyio 
nojiocTb Meæay nepBHH- 
HOH OÔOJIOBKOH IH BXO- 
{MHHUMH CJTOHMIH yXOJI-
meHHH. rio jiocxb axa Ha
npenapaxax npocBenn-
BaeT, KaK napy>KHoe
KOJlbUO HJIH 0K3HMJI6HH6 
napbi. BHyxpeHHee * e ,
MHoro M e H b iu e e  kojib- 
U 0  _  3TO iBXOfl iB KaHajI
nopbi, cpeflH cjiocB yxoji- o

OneHb naexo Ha
nepBHHHOH oôoJionKe OT- p„c. 63. CTpoeHHe TpaxeHAM. Tpaxenaa {A) c OMHMJieH-
jiaraexcH HeôoJibinoe mo- hwmh nopaM« (o. n) «3 apeBecHHu cochu; £  j ia ra e io i neuwm orafiMiieHHoft nopu: BBepxy nopa b paapeae — BH««a no-
30JiHiCToe yxojiiH©HHe KaK nopbl) Beaym«« b Hee Kanaa « nepB««Haa o6o.iobk;i
pa3 npoxHB BXOAa B Ka- c yx(wraieHneM nocpewHe; BH«3y —  nopa c noBepxHoc™; 
Hajl nopbi; oho Ka>Kex- b  —  mwioweHHe OKaftMJieHHO« nopu oraocHTeabHO flsyx
CH xeMHOÔ XOHKOH b ueH- coceflHHX Tpaxcvw; ffIo^0™P,KeyT0J1IIieHHe Ha p 
xpe BHyxpeHiHero Kpy>KKa 0 OJIOqKe'
OK2.HMJI0HHOH ITOpbl» „ irnvrvïn nnOHWK-TTR TIO/lE cjth Boaa, npoxoAHman hs oahoh xpaxenau B A p y ry ^  npoHHKJia no* 
hpkoxodmm aaBJieHHeM b nojiocxb ok3 hmjichhoh nopu, xo ,n,ajibuie ona 

"  cS oab xoHKyK) nepenoHKy nepBHHHOH oôojiohkh, ^  
T e  b cepeAHHe nocjieaneił, H a m a n  Ha yaxoe oxBepcxne nopu, cnacaex 
oÔojionKy ox npopuBOB. riojiynaexcH cjiojkho nocxpoeHHUH (JjHjîbxp. H  
mefl X0 3 HHCXBCHH0 H npaxxHKe ecxb ÿHJibTpu c yxojimeHHeM na cepeAHHe 
L x p y io m e f l  nepenoHKH, noxopoe, n a m a n  «a xpan onpaB u jH J ibxpa , 
cnacaex (j)HJibTpyiomyio nepenoHKy ox pa3 puBa b cjiynae y

flaBJIy H!xoaxeHA c OKaflMJienHUMH nopaMH ecxb h cboh neBurofla. X oxhohh 
h nnoBOMX Bony na <SojibinyK> Bbicoxy, ho ace * e  npn (JmJibxpauHH hs xpa- 
xennu B^xpaxeHAy «BH>KeHHe coBepinaexcn Mejuienno. y  ÔojibiunHcxBa xboh- 
HHX JIHCXbH ySKHe, C CHJIbHO paSBHXOH KyXHKyjTOH H BOCKOM, CJIOBOM, C 38- 
“ L m HcnapeHHeM. Ecjih cpaBHHXb jihct cochu c jihctom jm nu,
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TO cpa3y BHÆHO, hto o^HH H3 HHx HcnapaeT Majio, Äpyroä mhoto. Bmboa. 
OTCIOAa TOT, HTO XBOHHbie ÄOJIJKHbl JXOBOJIbCTBOBaTbCil cpaBHHTejIbHO HeÖOjIb- 
IUHM KOJIHT6CTBOM BO/ibI H paCXO^OBaTb 6e B03M0JKH0 M6TÍJI6HHO, T3K K3K
BOAa, nor^omeHHan kophhmh, no/iHHMaeTCH k JiHCTbHM Me^jieHHO.’

Ha3BaHHe «TpaxeHÆbi» HanoMHHaeT HaM cjiobo Tpaxen. Tpaxen —  sto 
ÄbixafejibHbie TpyôonKH HacexoMbix. KorÄa 6ot3hhkh X V III  ctojmthh (Trajín 
HccjieAOBaTb cTpoeHHe ÆpeBecHHbi ^epeBbeB, to ohh, tejían pa3pe3bi, oömtho 
HaxoAHJiH b TpyöKax npoBOAflmeñ tk3hh B03flyx h BooÖpa3Hjra, hto sto 
BiMeCTHJIHme B03ÄyXa, KOTOpbIM paCTGHHH flblLHaT. CeHHa-C MbI rOBOpHM, HTO, 
nan npaBHjio, B03ayx HaxoflHTCH Me>K/iy KJieTKaMH. Tpaxen^bi — sto Kji’eTKa! 
jinmeHHbie b 3pejioM coctohhhh npoTonjia3Mbi; b hhx o6íi3aTejibHO ^ojiJKHa

6biTb bo na. Orapbie 6ot3hhkh oihh-  
öajiHCb, noTOMy hto npn hx HecoBep- 
IIieHHOH TeXHHKe BO^a H3 pa3pe30B. 
BbiTGKajia, a BUTexan, 3aM6HHJiacb 
B03AyX0M.

BoflonpoBOAHipHe Tpyö.KH pacTe- 
HHH, THHyipH&CH CHH3y BBGpX HaCTO 

¡A I  § 0 }  E¡f||¡l Ha ÄeCHTKH MefpOB B «epcBbíix, o6-
tei '* «¿b pa3yi0TCH Tax (pnc. 64): ctojiöhkh

KJieTOK OÓpa30BaTejIbHOH TK3HH b toh- 
Ke pocTa CHJibHO pacTyT b ^jinny

s í s

y

Phc. 64. Pa3BHTHe cocynoB. 06pa30BaHHe 
cnnpajiLHoro cocy.ua M3 kjictok rrapeiixH- 
m łi: A — CTO.aöHK napeuxHMHbix k.'ictok; 
B — Te * e  KaeTKH, BbiTflHyBmHecü, ho’ 
eme acHBbie h c tohkhmh CTeHKaMH, b 
hhx SHeprHMHbie npoAOJibUbie tokh; B — 
Hanaao ojipeBecHeHHsi, nonepemrue ne- 
peropoAKH eme coxpaiiMHCh; r — Hcaea- 

HOBenHe rronepeqHbix neperopoaoic.

Phc. 65. Turna cocyrtoB: ic — KOJm-muft; 
c — cmipaJibHbiH; n — hophctmh, b hém bhä-  
Hbi 0CT3TKH nonepeHHbix neperoponoK mok- 
Äy KJieTKílMH, H3 KOTOpblX 06pa30BaJICH COCyAi 

c -í i— ceTBaTo-nopHCTbiH cocym

nOÄ iBJIHHHHeM IIPOXOÄHIHHX B HHX BOflHHblX TOKOB, a 33TeM TepHlOT COflep- 
*HMoe; b nepiHOfl cBoero pocTa ohh yro jim aioT ctchkh, coo6 pa3HO «aBjie- 
HHK), KOTopoe HcnbiTbiBaioT. EcTecTBGHHbiH oTÓop BbipaóoTaji nejiecoo6 pa3- 
Hbie npHcnocoôjieHHH, cocToamne b tom, hto npoTonjia3 Ma He Tojibxo 
ycneßaeT npeßpaTHTb KjieTKy b ÄJiHHHyio Tpyóxy, ho h CHaóxaeT ee yTOjime- 
hhhmh b CTCHKax, HTo MeuiaeT hm cna^aTbca npn jjaBjienHH co cTopoHbi 
coce^HHX KjieTOK. 3 th TpyÓKH Mbi HaabiBaeM c o c y ^ a M H  hjih t  p a x e- 
H M H. OHH^nOCTpOeHbl H,eÆbIMH UeHOTKaMH KJieTOK, pacnOJIOJKeHHblX O^Ha 
Haa Apyroñ; nonepeqHbie ctghkh, hx paa^ejiaromne, paccacbiBaioTca (pnc. 
64), noqeMy h nojiyqaeTca cnjioniHan Bo^smaa HHTb ot KOHHiHKa KOpHa no  
jiHiCTbeB. Bo^a ÄBH*eTCH b hhx no 3axoHaM flBHHíeHiHH boäh  b KanHJuiap-
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»TT T V TDvöKax KIX) Me Toro, ona no ahum aeren óaaroaapa nenapeHHio boaW 
ahctbhmhT  B TpeTbHX, öaaroaapa TO M y AaBaennK), xoxopoe pasBHBaeT 
nnouecc 0 'CM 03a B Kaexicax Kopna.
‘ ^  OÖOJIOHKH TpaxenA h cocyaoB oapeBecHeBaiox, nponHXbmaioxcH AHrHH- 
HOM nro ocoöeHHO hcho bhaho  Ha yxoameHHHX oÓoaohkh. CooöpasHO xa- 
Z r Z  ^  yr^uxemü m u  hMeen cocyABi c yxoamenneM b bha« o t  
KOAhnaTbie cnnpaabHbie h cocyAbi nopncTbie -  p a s a n d o  ra n a  (pnc. 65). 
-'exnaxbie ’ aecxHHHHbie n AP- CncTeMa npoBoaamHx xpyöoK HBanexcn 
c OAHOH cîopoHbi, onpeAejieHHbiM íh b h to c k h m  npnöopoM (Kam uufflprae- 
■r-VÖICH C AByMH KOHneBbIMH ABHraxejIHMH), C ÄPyrOH CTOpOHbl, OHa BCe 
TbPPS h HaXOAyHTCH BOA KOHXpOAeM JKHBblX kaoxok, Koxopbie OKpyxcaior

PHC. 66.
Hbix KJieTOK; E  — ioictkh BUTsmyjiM'Lb* ”  £' k'jtptkh-ciivthhkh (cn ); r  —  CHioBHÄHaa
nopbi B n°^ P ^ " bIS c "  ( i S ) -  *co«ep*Hiioe chtobhähoh xpyÖKH, npoxoaamee w p »

YTo^iueuHe Ha c h to bh äh o h  ruiaciHiiKe m . y.

cocyA h onpeAeJieHHo na nero bahhiox, nacxbio noraomaa BOÄy «pes

nOPbCo?yCA T Co 6 p \T lBSHHHO B nynKH, C KOXOpblMH Mbl nOBHAKOMHMCH 
nonaHee y H3ynaH ^cxpoeHne cxeöan. ü y H K H  axn nasbiBaroxcn n p o B o a  a- 

nOCKOAbKV HMeCXCH B BHAy XOAbKO npOBOÄaiHaH TK3HB, H C O C y -  
a h  c T ô BOJIOK h h c x h m  h, ecan npHHHMaiox bo BHHMaHne xaione H Mexa-
HHnecKHö B ojioK H a, oöhhho ee con p o B o jK A a io m H e .

TleDeHAeM Tenepb k xoh npoBoaameH tk3HH, KOTopan HBaaexca npo- 
boahhkom HHCxoAHmero xoxa, npoBoanx nHxaxeabHbie aemeexsa «3 anexbea

B K°P enb  naex o c h t o b h a h h x  t  p y  6  k  a x. CnxoBHAHbie t PY6 k« P ^ -  
BHßaioT H caeayiomHM 0ÖP330M (pnc. 66 ): nanaao hx cocxaßaaiox Bepxa- 
KaabHue cxoaÖhkh xaexoK MepncxeMbi, Koxopbie paspacxaioxcn b aaHHHbie 
tüvökh npnneM nonepeHHbie neperopoAKH M exa y  oxaeatHbiMH KaexxaMH —  
naeHHKayn xpyöKH -  He nenesarox, a pasBHßaiox MHoronncaeuHbie cKBOSHbie
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K'pyriHbie nopbi, npeBpamajomne neperopoAKH b nAacTHHxy, HanoMMHatomyro 
CHTO hah perneTO. noAOÖHbie >xe cut a pa3BHBaiOTCH [y  mhothx pacTeHHił 
(nanopoTHHKoo6pa3Hbie)] « na öoxobhx CTCHxax Tpyöox. Cht3 h asah  no- 
BOA Ha3üaTb 3TH 06pa30BaHHH CHTOBHAHbIMH TpyÖXaMH.

B Haqajie CBoero P33Bhthh xabtxh, cjiaraioiiiHe CHTOBHAHyx) Tpyôxy, 
HMeKDT, Kax h Bee ocTajibHbie, hapo h npoTonjia3My, ho BnocAeACTBHK npo- 
Tonjia3Ma o6pa3yeT TOAbxo y3XHH nocTeHHbiñ cjioh, xactxh TepaioT cnocoö- 
HOCTb AßAHTbCH H OTpaHHHHBaiOT CBOe ÖblTHe HHCTO CAyiXeÖHOH (JjyHK- 
u,Heñ npoBeAeHHH nnTaTeJibHbix BemecTB. Tax xax npoTonjia3Ma caMa 
BOABH/KHa, to ona cnocoöcTByeT npoBeAeHHK) nHTaTeAbHoro pacTBopa xax 
b noAOCTH TpyÔKH, Tax h qepe3 nopbi chtobhahoh nAacTHHXH.

OÖOAOHXa CHTOBHAHbIX TpyÖOX MHPXaH, ipeAAK)A03HaH H HHKOrAB 
we OApenecHeBaeT. B nepHOA hx P33bhthh OTAeAbHbie, cocTaBjmiomHe 
Tpyöxy KJieTXii agahtch npoAOAbno h o6pa3yi0T yaxyio XAerxy c n y t h h k 
(pnc. 66, en), b xoTopon hoho bhahm hapo h rycTaa Macea npoTonAa3Mbi; 
COeAHHHfICb CKB03b ÖOXOBbie CHT3 C COAep>XHMbIM CHTOBHAHOH TpyÖXH, CnyT- 
HHX peryjrapyeT ABHixeHHe coxa no hoh. y  nexoTopbix pacTenHH cnyTHHx 
cocTOHT H3 2— 3 kactox, a y 6oAee apcbhhx TnnoB —  nanopoTHHXoo6pa3- 
HblX H rOAOCeMOHHblX —  CnyTHHXOB HOT BOBOe.

B to BpeMH xax cocyAbi h TpaxenAbi, ,xax 
npoBOAHHXH BocxoAHupero Toxa, hmciot ABa 
XOHUeBblX ABHraTOAH, OHTOBHAHbie TpyÖXH 
KOHueBbix ABHraTCAeS ho hmoiot.

HaXOAHIUHHCH B HHX TOX OpraHHHeCXHX 
BenpeCTB ABH>X€TCH B TOM HanpaBACHHH, TAB 
3TH BeiHCCTB a nOTpOÔAHIOTCH HAH OTXA3AbI- 
BaioTCH b 3anac; no chtobhahum TpyôxaM op- 
raHHHecxHe BemecTBa nepcABHraiOTCH bhh3 ot
AHCTbCB X XOpHHM, HAH nOABeMHblM BMCCTHAH- 
upaM sanacos, ho ohh MoryT noAHHMaTbca h 
BBepx no ctcöaio, k  ero pacTymeö Bepxymxe 
HAH X C 0 3 p e B a i0 m H M  nAOAaM.

BcHxan paöoTa opraHH3Ma peryAHpyeTCH 
coBoxynHOCTbio HecxoAbXHx nponeccoB. JIctom 
pacTeHHe CHAbHO HcnapneT BOAy, CHAbHO Bca- 
cbiBaeT xopHHMH noHBeHHbiH pacTBop, npH 
3TOM BbipadaTbiBaeTCH Macea yrACBoAOB a 
Apyrnx nHTaTeAbHbix BemecTB, —  nosTOMy u 
nepeABHJxeHHe coxob no pacTeHHio HanpnjxeH- 
Hoe. 3 hmoh HHHero 3Toro h€t . nosTOMy h co­
cyAbi H CHTOBHAHbie TpyÓXH OCCHblO CAaBAH- 
BaiOTCH H HaCTHHHO 3aXynopHBaK)TCH. B CHTO­

BHAHbIX Tpyßxax Ha CHTax HanHHaeT HapaaraTb M 0 3 0 A H C T 0 e  t e a o, 
hah X a a a y c (pHC. 66, E). BecHoñ xaAAyc Aerxo pacTBopneTca, h chto- 
BHAHbie nAacTHHXH CHOBa npnoöpeTaiOT npoBOAHiiiyio cnocoÔHocTb.

B cocyAax, npoBOAHiAHx BOAy, nponcxoAHT 6oAee CAO>XHhie HBAeHHH: 
TaM oneHb qacTo JKHBbie napeHXHMHbie xactxh, rpaHHAamne c nopaMH 
b ôoxoBbix CTeHxax cocyAa, BpaQTaiOT b noAOCTb nocAeAHero h o6pa3yx)T 
Tax Ha3biBaeMbie t h a a m , xoTopbie otacahiotch ot npoH3BOAHUtHx hx 
XAeTOX, C3MH AßAHTCH H 3anOAHHIOT nOAOCTb COCyA3 CBOÖOAHO Ae>XaiII,HMH 
B Hefl XAeTXaMIl( pnc. 67). KorAa BeCHOH BOCCTaHaBAHBaeTCH CHAbHblH bo- 
cxoahiuhh Tox no cocyAaM, BOAa CMbiBaeT thaah  h OTxpbiBaeT ce6e cbo- 
ooAHbiH nyTb.

3axanHHBaH H3Ao>xeHHe ochobhhx ocoóeHHOCTeñ npoBOAHmeñ chctcmu 
TxaHeñ, Mbi AOAíXHbi eme pa3 BepHyTbcn x CHCTeMe m a e h h bi x t p y 6 o k , 
KOTOpbie Mbl O TIieCAH paHCe X CHCTeMe BblAeAHTCAbHblX TXaHCH.

HexoTopbie aBTopbi othocht M A e q H b i e  T p y ö x n  « npoBOAHiueö 
TxaiiH, Tax xax ohh BnAOTHyio noAxoAHT x «AeTxaM a c ch m h aílu, h o hho h
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Phc. 67. Th.i .iw  b cocyaax: rrapeH- 
XHMa, oxpy>KaiomaB cocyn, ^aeT 
nepe3 nopbi (n) b cocyae BupocTbi 

(m), 3aKynopHBaiomHe cocya.



napeHXHMbi (cm . puc. 56), «3 Koxopbix nonyaaiox aacxb cBoero eoaepwHMoro 
h pa3HOCHT 3aTeM iniTaTejibHbie njiacTiraecKHe Bemecrea no nope, Bnfloxb 
L  K o p n e l ÄeftcTBHreJibHo. ceTb mjiothhkob b  HaineM oSbiKnoBennoM o * y -  
saHBHKe HJiH MHCTOTejie c  e ro  opaHuceflbiM MJienHWM cokom ripoHH3biBae 
ace nicTeHHe n o  HexoxopbiM naÖjnofleHHHM MAeanne xpyÖKn, pacnojWHceH- 
H H e S n o  B ô la H  ox chxobhahbix xpyöon, k b k  6«  o o p e B n ym o a c  n o c * A -  
hhwh TaM rne pa3BHXbi mjicbhhkh , MeHbiue chxobhahhx  xpyöoK.

H e ls a  ne ynoManyxb eme o6 oähom . Y  neKoxopHx pacremiH b m j im - 
hom co e H a x o ix c a  xanne ueHHbie Äna npoMbminenHocxH Bemecraa kak 

1  ryxxanepaa. B xponHKax hx «ocxaBAarox AepeBb«, «anpHMep, 
M o iq a ta o e  H e v e a .  Oho Ä« o  pacxex b Jiecax no p. AnasoHKe, a b m -  
cxoamee BpeMa KyjibXH b h py exc a b »apnoM h iba3>khom KJiHMaxe. Y nac 
B CoBexoKOM CokL  HauiJiHCb CBOH KayayxoHOCbi, hmoiho> -  P°ACT» ^ H^  
niîVMHtTHKv KOK-carbi3 ( T a r a x a c u m  K O K - s a g h y s )  h xay-caru3 
i S c o r z o n e r a  t  a u-s a g h y  s), HanAeHHbie b ropax Ka3axcxaHa h Tenepb 
(BBeim m m  (ocoôeHHo K O K -îa rL ) b Macconym Kyawypy K j  
~uurajicn ozlhhm H3 OKOHHaxejibHbix npoAyKTOB yrJiepoAH r 
MemaiomuM nponeccy jkhshh h no/uexamHM  yftajKsuno as ee KpyroBopoTm 
fe n e p b T e  HMemeaycBeÂ6HHa, axo oh MO*ex chobb b b t w « »  b o« « h 
îkhbhmh  KAexKaMH h aBJinexca n  a  a cxh a ecK h m BemecxBOM b hx cxp ,

T€JUl H 3 AO ncen h a a Bbirne KAaccHtpHKauna xnaneñ «Horaa
nocKOJibKy npnpoAa Booôme ne snaex pesnHX rpaHHU ■H vhkhhh  b sasncH- 
0 u hx coeflHHeHHe b xnaHb M oryx Menaxb cboh cpyHKUHH b aaBHcn
mocxh ox BHeniHHX ycAOBHH h ah ox ßoapacxa. HepeAKO 6ojiee ^ hmhb 
xam yxca: cpopMa KJiexoK, hah cnocoô hx  oôpasoBaHHa, hjih hx m Kp ' ;

r r b  “  : : r ; r  — -

^ < = e = .  Ï Ï Ï Ï Ï Ï  Ä

t = =

B HX WIOÄHOM cxpoeHHH. 3naa aacxH, Jienro nosHaeuib ueAoe.

8  BBeA^H iie b 6oxaiiwK>



r J I A B A  VI

IIPOBOAÍHUHE nyHKH M CTPOEHHE CTEEJIJI

B naqajie Harnero pa3<5opa pacTHTeAbHbix t k anen ynoMRHajiocb o Aene- 
hhh KjieTOK, na« aHaTOMHHecKHX 3JieMeHTOB, Ha napeHXHMHbie H np03eH-

A

XHMHbie. CAejiaeM ah  m h  pas­
pes CTefíjiH, hjih pa3pe3 jiHCTa, 
HJIH KOpHH, —  6e3pa3AHHHO, Mbí 
npe>KAe Bcero ybh ah m  Ha Kaw- 
Aom pa3pe3e, c oahoíí CTOpOHbl, 
MHKOTb HAH OCHOBHyiO TK3Hb, C 
A pyroñ— KaKHe-To TBepAbie 3Ae- 
MeHTbl, KOTOpbie K3>KyTCH Ha no- 
nepenHOM páspese TOHKaMH, a 
Ha npoAOAbHOM npeACTaBAHior 
C060 ÍÍ AJIHHHbie HHTH HAH TH>KH.
3 th TBepAbie thjkh TpyAHO noA- 
AaioTCH paspbmy, oTAHnaiOTca 
OAHOBpeMeHHO H TBepAOCTbK) H 
rHÓKocTbio, —  ohh-to h o6 pa3y- 
K3T CKeAeT paCTeHHH. OCHOBHaa 
TK3Hb COCTOHT H3 napeHXHMH, 
TKaHb CKeJieTa —  H3 npo3eH-
XHMbl.

ECAH Mbí OT (JjOpMbI KACTOK 
OÓpaTHMCH K HX (})yHKLI,HHM, IX) 
yBHAHM, HTO B COCTaB MHKOTH 
IBOHAĴ T TK3HH: aCCHMHAHHHOH- 
Haa, 3anacHaH, BbiAeAHTeAbHaa 
h TKaHb npoBeTpHBaHHH. 3 t o —  
TK3HH, CAOHíeHHbie H3 TOHKO- 
CTeHHbix napeHXHMHbix, oSmhho 
ACHBblX KAeTOK.

TxaHb cKeAeTa coctoht K3
Phc. 68. nonepemibiñ cpe3 creóna KyKypyau 
(Zea ma ys). Opean ochobhoíí TKaim pacnpe- 
fleaeHbi npoBOAHmne nyHKH; a — snHaepMHc; 
m . k  —  ko.h>ho MexaiMHecKHx bojiokoh; n. n  —  npo- 

BOAainHe nyHKH; o. t i  — ochobh3h napenxnMa.

COÓpaHHblX B nAOTHbie nyHKH HAH 
TH>KH 3AeMeHT0B npOBOAHHIHX 
TKaHeñ, Koropbie o6i>eAHHHioT 
4>H3HOAOrHHeCKH BCe HaCTH pa­
CTeHHH b eAHHoe neAoe, h H3
3A6MeHT0B MexaHHHeCKHX, Aaic- 

UÍHX pacreHHIO B03M0>KH0CTb COnpOTHBAHTbCH paCTHHíeHHIO, OK3THK) H Aa- 
BAeHHK).
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Pa3AeJi O cocyAHCTO-BOAOKHHCTbix h a h  npoBOAHmHX nyHKax OAHB

H3 CaMblX CymeCTBeHHblX B aH3TOMHH paCTeHHH oCHOBHOft
Bo3bM€M nenepeBiHbiH cpes KyKypysbi (pnc. 6 8 , 69). CpeA ^

TKaHH pacnpeABAeHbi npoBOAnmHe nyHKH. PaccMOTpHM A (P

nynoK. Bcero 6pocaK)TCH B rjiaaa ABa uihPokhx cerqaTO-nopH-
CTMX COCyAa,^ HX OCHOB3HHH Jie>K3T KOAbBaTbIH H CMpajíblIblH eocyAH 3Ha- 
HHiejibHo^MeHbmero »Ha»eipa. H a» 6o»bmBMH cocyíaMH OT»eT»HM b h - 
cTvnaeT OBajibHaa rpynna TOHKOCTCHHbix k actor, b KOTOpbix He TpyAH 
™  c»S»»H «e ííySKH c hx cnynMaMB. Peaxo bbmctho, - to i>ywK
COCTOHT H3 »BVX OCHOBHHX laCTCÍC COCy»OB U CIITOBH»HHX TpyíOK.

TpeTHH 9 A€M€HT, KOTOpblH OKpy>K3CT HOBTH B6Cb P yW K  KyKypy3bI,
3TO MexaHHHecKHe BOAOKHa, nAOTHo npHAavKeHHbie OAHO k  A p yroM y, h  Ha  
Da3Pe3e pacTO npea c t aBjifliomHecH MHororpanHbiMH.
p ^ ny » B » .> M  ¿ »H X .* TPB aaCTB, COCTaBJ.HK.mBe B K « T e  cocy»HCTO-
BOAOKHHCTbIH nyHOK. ü p H  9TOM Mbl H€ OrpaHHHHMCH 3 PHTeAbHbIMH B U m -

Phc. 69. 3aKPbiThiñ npoBOiwmHH nynoK: n. c -  cer^aTO-nopuctbie cocyflb¿ HCn C™ P ^ ^  
HHft cocy« K -  KOJibnaTbiH cocy« «. n-BOsayuiHafl noaoc^ *  * - c " T° „ T T  c m -  
y „eK oxoU  Pa3Pe3 npomeji “  b/ C htobha-
cnyTH H K H  CH„ T n e m p y  c r e e ™ . ‘

AeHHHMH, KOTopbie AaeT MHKpocKon, a npH30BeM n a  noMom,b em e h MHKpo- 
S ™  npHMeHHM peaKTHBM. PeaKTHB Ha K A eT H am y-X A O p -A H H K -H O A , 
Í  e HOA c XAOpHCTbIM UHHKOM -  KpaCHT UeJUII0AO3y B tj)HOAeTOBblH ABPT, 
TO9 TO M V% acTb ny^K a, rA e oóoaohkh kjmtok ueAAfOAOsHbie oKpacHTes  
b d)HOJieTOBbiñ h b c t , Bce ocTaAbHbie iiacTH cTHHyr mejiTbiMH. M t o Sh  paso - 
OpaTbCH B nocjiPAHHX, Bo3bueM  oAHy H3 peaKUHH Ha jrariiH H , KOTopaa C M orjia  
6bi noK a3 aTb, HeT ah 3Aecb oApeBecHeBuiax oóoAoqeK. Bo3bMCM Aah stoto 
opraHHHecKoe BemecTBo (JjAoporAiou.HH, nponHTaeM npenapaT pacTBopoy  
BToro BemecTBa, npHÓaBHM saxeM  KanAio KpenKOH coahhoh khcaoth . M u
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n o jiy q H M , x h k h m  o ó p a 3 0 M , o p ra H n q e e K o e  B em acTB O  —  (J)yp (J)ypo ji, Koxopoe 
O K p a u iH B a e T  O A p e B e c n e B u ra e  o ó o A o q K H  b  n y p n y p H b iñ  h a h  M ajiH H O BbiH  u b c t . 
C jieA O B aTC JibH O , q a c T b  H a rn e ro  n p e n a p a x a  ó y A e x  O K p a u ie n a  b  ( jm o A e T O B u fi
ABex xjiop-nHHK-HOAOM, a Apyraa qacxb, OApeBecHeBmaa, b MajiHHOBUH 
UBex 4)Jioporjiiou,WHOM. Coo6pa3HO axoMy, aHaTOMHH pacxeHHH y>Ke oqeHb 
AaBHO pa3AejiHJia cocyAHCxo-BOAOKHHcxbie nyqKH na /(Be qacxa: cjuioaMy 
H KCHJieMy. OjioaMa —  axo AyÓHHan qacTb nyqKa, KCHJieMa —  ApeBecHH- 
Han ero qacTb.

OSbiHHO b «aJKAOM npoBOA5mreM nyqxe HivreioxcH oda axn ajieMeHTa. 
EcjIH npHHHTb BO BHHMaHHe He TOJIbKO O A peB e C H eHH e -KAeXOqHblX odojioqeK, 
a TaKHre (fjyHKUHH oxAeAbHbix qacxeñ nyqKa, to npHAexcn AeAHXb ero 
Ha TpH qacTH.

CaMaH cynrecTBeHHaH qacxb nyqKa —  a ro  coBOKynHOcxb ajieMeniOB, 
KOTopbie npoBOAHT BOAy; oh a Ha3biBaexeH r  a a p o m (ot trpeqecKoro cjioBa 
«riOAop» —  BOAa). Ta  qacxb nyqxa, Koxopan npoBOAHx opraHHqecKyio nnm y 
pacxeHHH, ocodeHHo yrjieBOAM h óejiKH, h rAe h3xoahxch cHTOBHAHbie 
TpyÓKH, Ha3biBaercH ji e n t  o m . Ta nacía  nyqKa, b Koxopyio bxoahi Mexa- 
HHqecKHe ajieMeHTbi, «a3biB aeren c x e p e o M .

TaKHM oópa30M, nyqOK no cbohm (¡ivhkuhhm Aejim cH  Ha xpH qacTH: 
raApoM, jienxoM h cxepeoM.

CxpoeHHe pacxeHHH jicfko noHHib, ecAH cxaxb na ro q x y  3peHHH (Jjhbho- 
JiorHqecKoro pa3Aeji€HHH xpyAa. l io  axoñ (jjyHKUHOHajibHofi cxeMe KaJKAbiñ 
nyaoK, b «oxopoM hmcioi'Ch h cHxoBHAHbie TpydKH, h cocyABi, h MexaHHqe- 
oKHe 3JíeMeiixbi, —  nyqoK cjio/kíibih. B ero cocxaB oobiHi-ro bxoahi ranm e 
Menee enenHajiH3HpoBaHHbie ajieMeHXbi —  KJiexKH napeHXHMbi, yqaciByiouiHe 
b odmeM oÓMene. Taxoñ  nyqoK —  o6pa30BaHHe, xoxopoe nojiyaHJiocb 6;ia- 
roAapH cpacxaHHio xpex hjih dojiee caMocroHieAbHbix nyqKOB: MexaHHqe- 
ckhx, npOBOAHiAHx BOAy h npoBOAHxuHx HHrareAbHbie BemecxBa —  accHMH- 
AHIbl. H 3 3 TOrO HBCTBye.T, HXO B03M0>KHbI nyqKH, COCTOHIH,He XOJIbKO 
H3 cocyAos, nyqKH, eocroHmHe xo jibxo  H3 MexaHHqecKHx sjieMenxoB, hjih 
xojibKO H3 chxobhahbix rpydoK. TpH pasHbie (JiyHKUHH M oryx Apyr Apyry 
noMoraxb, M oryx d u ra  cjihxh, ho M oryx óbirb h pa3AejieHbi.

rio iipodyeM  xenepb B3rAHHyrb, «a« MeHHAHCh cocyAHcibie nyqKH b pa3- 
Hbix rpynnax  pacxHxejibHoro MHpa no Mepe hx noHBJieHHH.

PaccMOxpHM npoBOAHiAHH nyqoK cobpemohhoro  nanopoxHHKa. Ha none- 
peqnoM pa3pe3e qépea noAaeMHbin cxedejib (KopueEMine) nanopoxHHKa 
opjmKa ( P t e r i d i u m  a q u i l i n u m ,  pnc. 70, A) cpeAH mhkoxh bhaho  
HecKOjibKo xeMiHbix HHxeH —  HecKojibKo npoeoAHmnx nyqKOB. B xaKOM 
nyqKe (pnc. 70, B) íicho BbiAejmexcH epeAHHHan rpynna  xpaxeHA, BOKpyr —  
napeHXHMHan xKaHb, KJiexKH Koxopon Haónxbi KpaxMajibHbiMH aepHaMH; 
qacxb nnxaxejibHoro BemecxBa Bce BpeMH npeBpamaexcH s  3anac h pacxo- 
AyexcH no Mepe h3a o 6hocxh. CirroBHAHbie xpyÓKii pacnojio/Keim  KOJibuoM 
BOKpyr KCHJieMHOH qacxn nyqKa, koxopbiñ csepx xo ro  O K py*e« eme Kjiex- 
KaMH BecbMa opH-rH'HaJibHoro cxpoeimn. y  hhx  OAHa cxeHKa, odpaureHHajr 
k nyqxy, oqeHb xoACxa, a HapyjKHan TOHKa. KJiexKH axn OApeBecHejin 
h o6pa3yiox BOKpyr nyq«a «ax  6bi 3au.iHXHoe KOJibuo; sto 3 h a  o A e p m a 
nyqKa.

Taxoíí nyqoK pacxn oe MO/Kex, b HeM nex o0pa3OBaxejibHOH TKaiiH, 
TpaxeHAw h cnxoBHAHbie xpydKH ACJiHxbCH He Moryx, a KJiexKH 3anacnoH 
TK3HH, XOXJI H AejIHXCH, iHO JIHIHb B péAKHX CJiyqaHX. 3 x0  3 3 MKHyXbI H,  
hjih 3 a K p bi x bi h, n y q o K .  CoBOKynHOcxb nyqKOB BMecxe c oKpy>xaiomeñ 
HX OC'HOBHOH napeHXHMHOH XK3HbIO ¡Ha3bIBaeTC5I n e H X p a JI b H bl M 
UHJ I HHApOM,  HJIH C X e A O íí.

yqeHne o cxeAe, Ha3biBaeMoe c x e j i a p H O H  x e o p n e ñ ,  HMeeT rpo- 
MaAHoe 3HaqeHHe b naAeoHxoAorHH. E cjih bh  naxoAHxe ncxonaeMbiH cxboa 
AepeBa, hah ero Kycox, xo no pacnojioxcenHio SAeMeHxoB cxejibi Bbi Momexe 
onpeAeJiHXb pacxeHHe. CxpoeHHe cxeau oqeHb pa3Hoo6pa3HO. Ecjih »ex cepa- 
ueBHHbi, h KcnaeMa 3aHHMaex ueHxpaAbHoe nojio>KeHHe, a d).xo3Ma pacnoAO'
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>Kena no nepudiepiffl, to T a n a a  cTCjia hocht Ha3BaHne n p o i o c T e a u .  
Ecjih npoBOflautue nyaKH paono jioK eH bi HenpepbiBHUM ca,r
flHHa BblllOJIHeHa OCHOBHOH TKaHblO cepAPeBHHOH L' 'P
Ecjih m o k ä v  yaacTKaMH KCHJieMbi h (Jwiosmh cepÄHeBHiia npoaoJiaceHa 
p suae cepÄueBHiflHbix Jiyaeñ —  sto a y  c t e ji a, hjih p ' K T H o c T e

Phc. 70. A — nonepenubiH paapes KOpaeBHUW nonseMHorc, c x e to  
,P t  e ,  1 d i u m .  q » i I i n « m): c p e »  ocho,«™  ™ » h -
HHqeCKOH TK3HH —  M. ttl\ BHyTpH H KHapy>KH OT 3TOrO y ^  H1  SHUOJieDMa —
nyaKH. B  —  o T a e J ib iib iñ  n poB O Ä flfflH H  n y q o K  t o í °  ^  P K p a x M a a o n o c H o fl n a p e u x H M b i; 
KOJIbUO MCXaHHPieCKHX ^MeHTOB, « ~  "^^TPMCHÂ -  BMOHOCHbIX KJICTOK — (mi), OKPy-
cpeÄHsw sacTb nyaKa coctoht py* P ,,, BoKPvr ToaxeHÄ ko.ii>hom
JKeHHbIX IiapeHXHM UblM H KpaXMaJIOHOCHbIMH KJICTKaMH \ K .  )• 3 l '  -

pacnoao>KeHbi CHTOBHÄHbie TpyOKH — t. m.

BeDHEMca k OTaejibHbiw nyaKaM. B o3bMeM nyaoic aaKpbn wh, He pacTy 
IUHß c PnocToaHHb^f HHCJIOM ¿ mchtob, ho C peSKO Bbipa^eiHHblMH KCHJie- 

m o h ’ h A jiosmoh, —  nyaoK H3 cTeöjia KyKypy3bi (cm . pac. 68, 69,.
CpJIOSMa B 3TOM, K3K H B ÖOJIbHIHHCTBe HyHKOB, paCHOJKOKCHa o jiH *e  

K Kooe a KCHJieMa — 6jiH>Ke k cep/memo ie cTeôjia. MexaHHaecKHe RjieraH 
3jiecb pacnoJioJKeHbi hohth KpyroM oyana, ho oco6e«HO mhoto hx Ha ÄByx 
noTiocax h3ä  cJm osmoh  h hoä KCHJieMoii (ÄpeßecHHon). O hh oxpaHaioT 
OT c a  a n m  b a hh h h a h6o jiee BawHbie aacm —  cHTOBHÄHbie TpyÖRH h eocyflb i.
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T ™  saMKHyroro nynxa xapaKTcpuayeT a jia ra  h Booöme o a  HopojibHHe pa-
CT6HHH.

Ho cymecTByioT nywn o t k p bi t m e, KOTopue MoryT pacra b toji- 
mHHy, B KOTOpblX HHCJIO CHTOBHÄHHX TpyÔOK H COCypOB MOJK6T DO CTO HH HO 
yBejIHHHBaTbCH. 3 tO nyHKH ÄBypOJIbHblX, HanpHMep, KJieipeBHHbl (pHC. 71). 
B TaKHx nyqKax̂  Mexpy kchhcmoh h (Jwiosmoh npoxopHT nojiocKa kjiotok 
O0pa3OBaTejIbHOH TK3HH. 3Ta BTOpHHHaH 06pa30BaTejIbHaH TKaHb Ha3bl- 
ßaeTCH 'K a M 6 H e M H COCTO'HT H3 MÊJIKHX TOHKOCTeHHblX, -njIOCKHX KJieTOK, 
pacnojio/KeHHbix b 3— 4 papa. CaMbm napyjKHbm hx pn/i np^BpatpaercH 
B CHTOBHPHbie TpyÔKH, CaMblH BHyTpeHHHH — B COCypbl.

P h c . 71. rion epe qH b iH  p a3p e3OTKpwToro npoB O flam ero  nynKa b  cTeó^e K aeipeBH H u CR i c i

n  u s  i *  iL \ n- a æ r Kopb,; 3 w d - ™ epMa; »•BOJioKHa, a  n} o, K KaMOHH, d —- ApeBecmia; c. n — cepÆieBHunaa napeuxnMa.

K HHCJiy OTKpUTblX nyiKOB OTHOCHTCH T3KJKC JX B yC TO p O HH H e iHJIH 6 H- 
K O J i J i a T e p a j i b H b i e ,  nynKH, HanpHMep, y TbiKBeHHbix (p»c 72)'- b TaKOM 
nypKe apeBecHHa saHKMaeT cpe/unoio qacrb nynKa, a jiy6 noBTopaeTCH 
PBajKpbi no o6e CTopoHbi KCHjieMbi. KaMÔHü HMeeTCH tojibko m c m v  Âp-. 
BecHHOH h napyjKHbiM JiyôO'M, b to poro k 3m6hh hbt. Mbi HMeeM apecb C  bhv- 
TpeHHeH CTOpOHbl OAMH CaMOCTOHTejIbHblH (j)JK)9MHhlft SaKpbITbIH HyHOK 
H OTKpbiTbiH nynoK H3 KCHJieMhi h Hapy>KHOH <J)Jio3Mbi. MexaHHqecKHe sjie- 
MeHTbi B ÔHKOJUiaTepajibHOM nyqxe TbiKBbi npepcTaBjieHbi cjiaôo, tojicto- 
C T e H H b lX  MexaHHieCKHX BOJIO KOH HOT BOBCe. Oô-bHCHHeTCH 3 TO TeM H TO TblK- 
BeHHbie HMeiOT Jiexíannñ CTedejib, KOTopbiô onnpaeTcn Ha seivuno’ hjih ppy- 
ryio onopy. 3aTO (JuioaMHan nacTb, oöecnenHBaioipaH öbicTpoTy pocrra n 06 - 
pa30BaHHe npHpaTOHHbix KopHefi, pa3BHTa cHJibHee oSbiKitoBenHoro.

HaKonep, y mhofhx pacTOHHH, Kpo.vte npoBopamHx riynKOB, hmcîotch
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«me h Huero cTepeoMHbie ny'iK ii, m,nomme m 
» " x a H H ,e c K » x  b o j b k o h : c o c y a o a ,  h h  - . W » .

S ï ï ^ . . ^ . . T i r « r S S i « L  “  noxasa ? «  F - ;

— s S S S w H S i  ¿

Phc. 72. nonepeMHbiftpaspescTeÖflfl THKBbi ( C u c u r b i t a  pepo )  nape xHMa Kopu;
CK3MH (s —  boji ocok); KJi -  M M « ® « « «  * • »  “ -  ocHOBHas. napen- 
M. K —  Koabuo H3 MexainwecKHX (nepHUHKanqecKHX) bojiokoh, Mft 6 K _  KaM.
xHvn CTDoeHHe ôuKoaaaTepaabHoro OTicpaioro nyqKa. h . a  Hapy J -
XHM3. CiTpoeHHe OHKO ^  _  ÂpeBeCHHa; a. a  -  BHyTpenHHH ay6.

CKHMH B OTJimne OT JiyÓHHHX BOJIOKOH, o6Pa 3 0 B a H H H X B
B CTP06HHH paCT€HHH HMeiOT BBCbMa BaXHOe SHaHCHHe CTepeOMHblt

ny™ . a T ™  6Ph  kocth pacieHHa,
nojioHceHHe, TBepaocTb, nosBOJiaiOT eMy conpoTHBJiHtbca BeTpy h apy
BneflHblM B03ABHCTBHHM BHeuiHero MHpa.

p nyBKH npoxoAHT aepe.3 ace p a ïe n n e  -  aepea koPhh, CTe&ra h m c t m . 
E cjih B3HTb, CKa>KeM, JiHCT KJieHa h AOJiroe BpeMH KojiOTHTb ero meTKOH, 
TO nOJlVMHTCH npH TOTfflOM C0 6 jIK>ÄeHHH c|)OpMbI JIHCT3 TOHK351 OCTb ™ 0 « i,  
I r n  H pcxb ceTb nyqKOB, BbiaeJieHHaa nyxeM paspyuieHHa mhkoth.

HcnoJib3yeM íenepb nairnt 3H3hhh o cocyAHCTO-BOJioKHHCTHX nyuKax
njiH nosHaHHH öojiee cjioxhmx aacTeñ, hmchho — o p r  a h o  b pacTeHHH

y  «HBOTHbix coBepuieHHO HOHO HajiHHHe opranoB norJwmeHHH hhiuh, 
iiameBapeHHfl, Abixanna, KpoBOOÔpameHHH. äbh* € hhh h np. Y pacTBHHH nex
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cto jib nojiHOH AHcjKjiepeHiUHpoBKH nacren, KaK y » hbothhx Tax now« 
H3 Ka>KÄOrO OTpeSKa paCTCHHH MOJKHO, CAeJIHB TOpeHOK, BbipaCTHTb pejioe 
pacTOHHe, Bejín a<e OTAejiHTb KOHeqjiocTb y KaKoro-jinöo Bbicmero * hbot- 
Horo, TO H3 Hee peuiHTejibHo mraero He BupacTeT. y  pacTeHHH mojkho oto- 
pBaTb JHOÔyio BeTKy, noMecTHTb ee b mokpmh necoK, oHa nycTHT kophh 
h BbipacTeT AepeBo. CaMOCTOHTejibHocTb HacTeii pacTeHHH öojibiue qeM ca- 
MO cto HTe Jib hoc Tb qacTeñ HiHBOTHoro. PacTCHHe HMeeT KopHH, norpyjKeHHbie 
b  noHBy h norJioinafomne »«AKyio rmuiy —  noHBCHHbiH pacTBop. Kophh 
h ro6 xo ait«^'I eHHIO 11 BO>̂ ’ H a30T> 11 Äpyrne MHHepajibHbie BemecTBa, eMy

CTe6ejib ocymecTBjineT CBHSb MOKAy koPhhmh h jihctbhmh: ero ochob- 
HaH cpyHKpHH —  npoBepeHHe boam h nnraTejibubix BeipecTB Oh x<e npoH3Bo- 
AHT noHKH h HMeeT paajiHHHbie nopcoGiibie cjiyHKUHH.

JlHCTbH HMeK)T CBOK> OCHOBHyiO (jiyilKHHIO —  norjIOIHeHHe ra3000pa3H0H 
nHHiH, ycBoeHHe cojmeraoro CBeTa, ho JiHCTbH »e norjioipaioT pejiHKOM bm- 
paoaTbiBa-eMbie hmh nHipeBbie BeipecTBa, a, paecbuian hx no bccmv pacTe 
hhk), KopMHT Bee ocTajibHbie opraHbi h tkhhh. b

KopeHb nocbijiaeT bo a y b CTeôejib h b JiHCTbH; co cBoeii CTopoiibi 
JiHCTbH, oopasyH Maccy miTaTejibUbix BeipecTB, koPmht KopeHb, xoth mocvt 
OTjiaraTb hx b cbohx coöcTBeHHbix TKaHHX, Kax AeJiacT sto, Hanpawen 
JiHCT KanycTbi. • H C|J’

„ TaKHM o6pa30M, XOTH B pacTeHHHx H HeT crpororo pasACJiemin tbyHK- 
UHH, KOTopbie ecjb y  jkhbothmx, tcm hc Menee Kansan nacTb pacTeHHH 
HMeeT cbok> onpeAejieHHyio sagany, coo6pa3Ho neMy m h  h acjihm pacTeHHe 
Ha opraHbi, nocBHinennbie toh hjih Apyroii AeHTejibHOCTH

SnaKOMCTBo 0 opraHaMH nanneM e HsynemiH CTeöjm. Creöejib BMecTe 
c chahiiíhmh Ha HeM jiHCTbHMH cocTaBjiHCT n o ö e r .  CxeGejib —  O-Cb noñera 
JiHCTbH — ero öoKOBbie opraribi.

CTeöejib b TeneHHe Been CBoel jkh3hh coxpaHHeT cnocoÖHOcTb 3a cner 
o6pa30BaTejii>Hbix t Kane ił, hjih a  a xe  3a oner ochobhoh napeHXHMbi o6pa- 
30BbiBaTb 110HKH. M bi MO/KeM cpyÖHTb CTBoji, oöpyÖHTb c Hero BeTBH, H Bee 
JKe b Kope ero HaiiAcren AocTaTOHHO 3anacoB h aocthtohho o6pa30Ba- 
TejIbHblX TK3HeH, HTOÖbl BHOBb OAeTbCH SeJieHblMH BeTK3MH H nyCTHTb KOpHH 
KOTOpbie BOHSaiOTCH B HOHBy H BOCCT3H3BJIHB3K)T HOpMajIbHyiO XH3HeAeH- 
TejibHocTb. CTeöejib Jierne Bcex Apyrnx 'la c ie ii pacTeHHH p,aeT HBjieHne 
pereHepauHH. B Jiecy KHor^a mojkho BCTpeTHTb noBiuiennoe 6ypeñ flepeßo 
KOTopoe H3 Kopbi / iajio BHH3 KopHH, a BeTBH npeBpaTHjio B MOJIO/Ihie, npHMO 
BBepx HanpaBjieHHbie ctbo jih . ’ F

J im  KOJIJieKUHH B OAHH H3 My3eeB npHBe3JIH 3HMOH HeCKOJIbKO CTB0JI03. 
llOMeipeHHe ohjio He onenb cyxoe, h bot ctbojibi, npoJiOKaB nojiropa b kom- 
HaTe, BecHOH noKpbumcb aejieHbiMH BemaMH, BbipocuiHMH Ha 3anacHbix 
noneK. B CTBOjie OKa3ajiocb pocTaTOHiio h boaw h 3anacHbix HHTaTejibHbix 
BemecTB pJiH Toro, htoöm o6pa30BaTb noHKH, —  h cpyßjieHHbift, jiHuieHHbiä 
H KO p He H H BCTBeH, CTBOJI HOKpblJICH BCTKaMH H JIHCTbHMH.

Creôejib oô-bepHiineT neHTejibHocTb jiHCTbes h Kopnen- nepe3 creßejib 
npoxoAHT h HHTaTejibHbie MHHepajibHbie BemecTBa b boahom pacTBope 
h caxapa, >K»pbi h ôcjikh h3 jiHcTbeB. CTeôejib coBMeipaeT h h c x o a h m h ii
T O K H3 JIHCTbCB B KOpHH H B O C X O A H HJ H H —  H3 KOpHCH B AHCTbH.

SaTeM CTeôejib cbohmh pa3BeTBjieHHHMH oöycAOBJiHBaeT pacnpeAeneHHe 
B nOHBe KOpHeBOH CHCTeMbI, a B BOSAyXe —  KpOHbl OÖAHCTBeHHblX BeTBefl

Mop(})OAOrHHeCKH CTCÔejlb COCTOHT HS y3JIOB H M e >K AO y 3 JIH H. y 3JIbI - 
3TO MecTa npHKpenjieHHH JiHCTbeB, 3Aecb CTeôejib yxojiipeH h BHyipH no- 
CTpoeH H3 nepenjieTaioinHxcH nyqKOB. y3Abi otahh3K)tch öojibmoü npoq- 
HOdblO.

y 3Jibi xopomo BbicTynaiOT na CTeÔAHx xoth 6m , HanpHMep, v 3A3kob h 
30HTHHHMX. Bo3bM6M CTeôejib ôaMÔyKa, 3Toro AepeBHKHCToro 3JiaKa, Ha hcm 
y3Abi CHAbHO BbicTynaiOT. Ha khjkaom h3 hhx BHAeH pyÔHHK—  MecTo npn- 
«penjieHHH ahctb. Me>KAoy3jiHH y 6oAbuiHHCTBa 3JiaKOB BHyTpn noAbie, y3Jibi
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* e  oÓpaavioT cnAOiHHbie neperopoAKH. Ecah oxmiAHXb aacxb cxeSAH 6aw- 
óvKa C V3JIOM y m u K H e ro  «pan pacnajia, xo noAynHxca cxanaH, ecAH npo- 
CBepjiHXb neperopoAKH, to SyAex BOAonpoBOAHaa xpy6a. H 3  «pynHbix cxeoAen 
gaMÓyna mo>kiio npoH3 BOAHXb nocxpoñKH.

AHaXOMHHeCKH Mbl pa3AHH3eM OÓblHHO B MOAOAOM CXeOAe. anHAepMHC, 
KOJiJieHXHMy, xoHKyio nojiocKy hcchmhjihuhohhoh xk3hh h óecnBexHOH na- 
peHXHMbi 3 th ajieiieHXbi bxoahx b cocxaB xax HasbiBaeMoñ nepBHHHOH 
KODbi. BHyxpeHHeñ rpammen ee abaactch 3HAOAepMa cjioh napeHXHMHbix 
KjiexoK coAepwamwx KpaxMaji. CoBOKynnocxb TKaneñ, pacnoAOweHHbix 
BHyxpb' OX SHAOAepMbl, K3K Mbl y * e  rOBOpHJIH, HaSblBaeXCfl UeHXpaJIbHHM 
IIHAHHAPOM HAH CXeJIOH.

U,eHxpajibHbiii hhahhap b moaoaom cxeSAe HanHHaexcH nepHUHKAOi .. 
KjieTKH nepnuHKJia coAepaoT nHTaxeJibHbie BemecxBa. B AajibHeHineM pas- 
bhxhh cxe6jiH KJiexKH nepHHHKJia o6pa3yiox CKAepeHXHMHbie BOAOKHa, ko- 
xopbie pacnoJiaraioTCH jihSo b m u é  cnAOumoro KOJibua, ahÓo b bhac ox- 
AejibHbix rpynn, h ripnaaiox cxeSjno SoAbinyio Kpenocxb. C Hapy>KHOH cro- 
poHbi nepHUHKJi rpaHHHHT c sHAOAepMoii, a c BHyxpeHHeH — c chtobhahhmh

xpySKaMH (J)JI03MbI. ___
rnpoBOAHiu,He nyxKH pa3BHBaioxca H3 kjicxok npoKaMQHH, saRJia/ibiBaK)- 

merocn c caMoro nanajia pasBHXHH cxeÓJin na ero BepxyniKe. n PoKaM6nH 
saKJiaAbiBaexcH ah6o b bhac cnjiouiHoro uHAHHApa, Ha paspeaax HMeiomero 
bha KOJibua, jih6o b bhac nono cok, pacnoAonceHHbix no AAHue creojia 
h oxAeAeHHbix APyr  ot Apyra napenxHMHbiMH KAexKaMH nepBHHHbix cepAue- 
bhhhhx jiyneH. Ohh coeAHHHiox nepBHHHyio nopy c cepAUeBHHOH — nee- 
xpaAbHOH nacxhio cxeAbi.

BxopHHHoe yxoAmeiiHe cxeSAír AOcniraeTcn AenTejibi-iocTbio xa moma.
E cah b cxeÓAe MepncxeMa 3aAO>KHAacb b bhac npoKaMónaJibHoro uh- 

AHHApa, xo h 'K3m6hh cpa3y Aaex ciuiomnoe KOJibno KJiexoK. 3a caer hx 
AenxeAbHoexH riponcxoAHx Hapam,HBaHHe sAeMenxoB cjiAOSMbi, HAymee K ne- 
PHíbepHH cxeÓAíi, h kchjicmh, nAyni.ee ox BHyxpeHHeH rpaHHUbi KaMOnn 
k neHxpy ctcGah, a xa im e  h napeHXHMHbix kjicxok BxopHHHbix jiyneH, pa-
AHaAbHO nepeceKaiourHx Ayó h ApeBecHHy.

B 3xom CAy'-iae, ©cah npoKaMÓHH pacnojiaraexcn b BHAe noAoc, oxAe- 
jieHHbix Apyr ox Apyra napeHXHMOH, xo b cxeSAe Mbi BcxpenaeM oxKpbi- 
xbie riynKH c npocAOHiKOH k3m6 hh Me>KAy i})ao3moh h kchacmoh. 3 to 6yAeT 
H V I K O B U H  K a M 6 H H. nyAKH oSblAHO paCIIOAOWeHbl npaBHAbHblM KpyroM, 
MT0 xopouio 3aMexH0 Ha nonepenHOM pa3pe3e CTeÓAH Kan AByacwibHbix, tbk 
h xBOHHbix pacxeHHH. LIepe3 HeKoxopoe BpeMH napenxHMHbie KJiexKH, pacno- 
jKmeHHbie Me>KAy coceAHHMH nynKaMH b oÓAacxn KaMÓHH.^nojiynaior cno- 
coÓHOcxb K AeJienHio. BosHHKaex M e x n y i K O B b i f i  k 3 m 6 h h . B pesyAb- 
xaxe CMbiKaHHH nyaKOBoro h MOKnynKOBoro k3m6hh o6pa3yexcn ciuiouinoe 
KaMÓnaAbHoe KOJibpo. KaMGnanbHce KOJibno, Kan h b nepBOM cJiyaae Hapa- 
uiHBaex *A03My KHapy>KH h KCHAeMy BHyxpb cxcóah, hxo BeAex xaKHve 
k yBeAHnenHK) xojimHHbi cxeÓAH]. U,eHxpaAbHaH nacrb cxe ah 3aHsna cepA- 
u,eBHHHOH napeHXHMOH, Koxopan HHorAa paapyuiaexcn, —  xorAa B cxeojie 
B03HHK3eT nOAOCXb.

CxeóeAb, ecAH oh npfiMocTOíimHÍi, Hecex onpeAeAeHHyio HarpyaKy, na 
Hero ahbhx Macea o6AHCTBeHHbix BexoK. Bexep yAapnex b KpoHy, oHa napy- 
chx noAynaexcH CHAbHoe conpoxHBAeHHe, noA BAHHHHeM Koxoporo cxeoeAb 
ruexcA B 3xom oxnouieHHH pa3AHHHe Me>KAy AepeBOM n xpaBOÍi HeBejiHKo. 
10 HK)HH 1902 r. Ha rpaHHne HpKyxcKoro Kpaa h MoHroAHH MHe npmuAocb 
HaÓAioAaxb, nxo rAyóoKHÍi cHer BbimaA ya<e nocAe xoro, Kan AHexbH Ha oe- 
ne3ax BnoAHe pacnycxHAHCb. Ha AepeBbHX naAHnAa Macea enera, h THAíecxb 
ero corHyAa 6epe3bi b Aecy xaK, nxo BepxymKH hx KaeaAHCb 3eMAH, oopa- 
3VH npaBHAbHbie Ayrn. H ineA hoa hhmh, KaK hoa chokabimh BopoxaMH. 
K orna  CHer cxaaA, exBOAbi Sepes BbmpnMHAHCb. Kaxan chas cMorAa b h - 
npHMHXb 3XH cxBOAbi, OTKyAa BSHJiacb neoóxoAHMaa aah 3Toro ynpyrocxb.
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Ee oöecnenHJiH CTepeoMHwe nyHKH. Ho na« aoajkhh ohh 6wtł pacnojio- 
JKeHbi? Bbi öepeTe 0Tpe30K ctcójih c tcm pacneTOM, htoóh ero Bepimajib- 
naa ocb paBHH^acb OAHOMy Merpy. Bbi TipaTejibHO BbiMepaeTe o6a cpe3a 
€ yñeaí/taerecb, hto hx noBepxHOCTH napajiJiejibHM OAHa Apyrori. 3aTeM 
cjieayeT corHyTb stot 0Tpe30K CTeßjin h H3MepnTb paccTOimna, oT^ejiniomne 
BepXHHH cpe3 OT HHJKH6TO. OnbIT nOKa3ajI, HTO IIpH T3KHX H3MepeHHHX HeH3- 
MeHHo OKa3bmaeTCH, hto ocb, npoxoflHinan nepe3 ueHTp cpe3a, He H3Memi- 
Jiacb h ocTajiacb paBHOH 100 cm, Tor^a Kax Bce ocTajibHbie BepTHKajibHHe 
och ot BbinyKJiOH CTOpoHbi CTeöjiH K Bon-iyTOH AaAyT 105, 104, 103, 102, 
101, 99, 98, 97, 96, 95 cm. Bce ohh Kax<yTCH pa3HbiMH, npnneM Ha BbinyK- 
jioh CTopOHe ohh yxamyT Ha to, hto nacTb ctcOjih pacTHHyTa, a Ha Borny- 
TOH —  hto oHa c>KaTa h yKoponeHa. TnaHH kjictok BorHyTOH CTOpoHbi cx<a- 
■JIHCb, TJK KaK yCTynHJIH HaBJieHHIO, H, HaOÔOpOT, TK3HH KJieTOK BbinyKJIOH 
CTOpoHbi pacTHHyjiHCb, ycTynan pacTHJKeHHio H conpoTHBJiHHCb pa3puBy.

ECJIH npHHHTb BO BHHMaHHC, HTO BeTCp CTHÔaeT CTCÔAH H30 AHH B A^Hb 
H npHTOM B pa3JMHHbIX HanpaBJICIIHHX, HTO npH 3TOM OTßeJIbHbie KJieTKH TO 
■CJKaTbl, TO paCTHHyTbl, a OCOÖeHHO CHJIbHO CJKHM3IOTCH H paCTHrHBaiOTCH 
TKaHH, Jiemamne 6jiHH<e k noBepxHOCTH, HanpHMep, œioa snHAepMHcoM, to 
HBJiaeTCH npe/tnojioJKeHHe, hto sto He mojkct He OTpa3BTbCH Ha cJiop.Me 
KJieTOK.

B pacTymHX t k 3hhx , b MepncTeMe, sto bjihhhhc cxanreTCH TeM, hto 
KJieTKH CTaHyT pacTH npeHMymecTBeHHo BAOjib. BaxHo ne npHMoe Mexa- 
HHHecKoe pacTHrHBaHHe h OKHMaHHe, a peaKii,HH pacTymeñ KJieTKH Ha onpe- 
AejieHHoe MexaHiinecKoe pa3Apa>KeHHe. K jictkh cepAUeBHHbi CTeßjiH, Ha ko- 
Topbie crHÖaHHe ctcôjih AoñcTByeT cjiaöo, ocTaHyTCH napeHXHMHUMH, 
a KJieTKH, pacnojiaraiomnecH 6jih3 noBepxHOCTH, npeßpaTHTCH b BOJioKHa 
CTepeoMHbix nyHKoB.

3aBHCHMOCTb pacnpeaejieHHH b CTeßjie MexanHHecKHx sjieMeHTos ot 
flaßjieHHH — BepTHKajibiioro h Ookoboto —  öbijia ycTanoBJieHa eme b 70-x 
roflax npoiujioro Bexa h 3aTCM SKcnepiiMeHTajibHO HccjieAOBana b 20-x  h 
30-x ro^ax HbiHeimiero Bexa cobctckhm yneHbiM npoi}). B. O. P a 3 a  o p-
CKHM.

E cjih paccMaTpHBaTb nonepeHHbiH cpe3 ctcöjih, to Ha HeM xoporno b u - 
CTynaiOT cßeTJibie riHTHa, —  sto CTepeoMHbie nyHKH, TOJicTbie KJieTOHHhie 
OÖOJIOHKH KOTOpblX XOpQIUO OTpa*aiOT CBeT.

Bo3bMeM pa3pe3 ctcôjih rjiyxoS KpanHBbi (L a m i u m a lb  um , 
puc. 73). Pa3pe3 stot HMeeT KBaAparayio $opMy; cpeAHHH nacTb CTeßjiH 
nojiaa, b yrjiax xoporno BbwejiHiOTCH nerape CTepeoMHbix nynKa, noA 3amn- 
TOH KOTopbix JiexcaT nyHKH raApoMa h jienTOMa. E cjih coeAHHHTb cepeAHHH 
CTepeoMHbix nyHKOB ripHMbIMH JIHHHHMH, TO OKaJKOTCH, HTO JIHHHH 3TH nepe- 
KpeiHHBaioTCH b ueHTpe pa3pe3a. Bchomhhm Tenepb, hto b crpomejibHOH 
MexaHHKe npHMeHHCTCH Tan Ha3biBaeMaa AByTaßpoBaa ôajixa. i^ByTaßpoBofi 
■OHa Ha3biBaeTCH noTOMy, hto 4iopMa ee HanoMHHaeT Aße ßyKBbi T, cpomen- 
Hbie CBOHMH OCHOB3HHHMH. yTOJIUI,eHHbie KOHU.H TaKOH ÖajIKH Ha3UBaiOTCH 
ee nojiKaMH, a cBH3viomHH nojiKH CTep*eHb —  BbinojmeHHeM. KorAa cTpoHT 
H3 AByTaBpoBbix ßajiOK KaKoe-jiHöo coopyxteHHe, HanpHMep KOJioHHy, to 
pacneT noKa3bmaeT, hto bch TamecTb jiojkhtch Ha nojiKH, a BbinojiHeHHe 
HrpaeT AHuib Ty pojib, hto He no3BojineT nojixaM CABHraTbca c Ha3HaneH- 
Horo hm MecTa. Macro BbinojmeHHH mo>kct bob ce ne ôbiTb, ho iiojikh Bcer- 
Aa ôepyTCH b hcthom HHCJie h pacnojiaraioTCH no OKpyxiHocTH oAHa npoTHB 
Apyrofi.

CorjiacHO npHHnnny AByTaBpoBbix ôajioK, m u  mojkcm cHHTaTb, hto 
c'reôejib rjiyxoïi KpanHBbi nocTpoeH H3 AByx thkhx ôajioK.

MejKAy CTpoHTejibCTBOM nejiOBeKa h pocTOM CTe6jiH b ycJioBHHx no- 
CTOHHHOro AeHCTBHH BeTpa —  TOJIbKO BHeniHee CXOACTBO, B npapOAe HeT 
npopeccoB, noxoJKHx na co3HaTejibHyio crpoHKy. OAiiaKO TaM, TAe ecTb 
cxoAHbie MexaHHHecKHe HBjieiiHH, mo/kct ôbiTb h cxoactbo h acre fi,
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B ctcöjihx uHJiHHÄpH'iecKOH cJjopMbi pacnojiOHteHHe MexaHHHecKHX qa* 
CTeß ßojiee cjioiKHoe, ny^KH BeerAa pacnojio>KeHbi napajuiejibHO noßepx- 
iHo cth  H-epê KO b cjwpMe 3aMKHyToro KOJibpa. Bo3bMeTe jih  b h  pa3pe3 
CTeßjiH noflcojiHeqHHKa, 30hthmhofo  pacTeHHH hjih qepTonojioxa, b h  yBH- 
TrjjTe xi to  u e u rp a J ib H a a  x¡acTb ctcöjih nojiaH, HHKaKoro conpoTHBJieHHH hl 
OKa3biBaeT. Hame nœ Boero cxeßjm ooctoht h3 x¡eTbipex AByTaßpoBbix 
öajioK

q HCjio  cTepeoMHbix nyxiKOB h Mecxa hx pacnojiojKeHHfl noBTopaioT^a 
V Bcex paCTÊHHH AaHHOrO BH/J,a C ÖOJIblUOH IIpa'BHJIbHOCTbiO, npH stom iivhkh 
Bceraa pacnojioxeHH chmmetPhiiho, Bcer«a mojkho npeACTaBHTb ceöe, hto 
3TO nojiKH AByTaßpoBbix ßaJioK. TaKHM oßpasoM, nojiynaeTCH, hto Bce 6ec- 
îJHCJieHHbie BHAOH3MeHeHHH B CTpOOHHH CTeÖJIH yKJiaAblBaiOTCH B oomyio 
33KOHOMepHOCTb.

Phc. 73. A  — nonepeiHbiS pa3pe3 CTeöjw rayxoö Kpaniißw ( L a m i n m  a I b u m). "■ *■ „ 
X(iHH>.ecKHc nyiKH «s KOJiaeuxHMw b WTbipex yr.iax cieöjw, npenciasMiomHe co6oh k3K 
öbi c ao>KHyK) öa.iKy h3 Äßyx npocTux nByiaspoBbix 6aaoi<; n. n — npoBojHiune nywH, 

Ce « - B 03«yx0H0CHa. ito.ioct, ,  R  — cxeM a  «3 ÄByx npociux OTyraBpoBbix öaaoK.

noATBep>KAaeTCH jih s to  npaBH.no y  Tex pacxeHHH, nynKH KOTopnx pac- 
n o jio » e « H  no BceMy nojiio  pa3pe3a, a He to jibk o  B^ojib e ro  oK pyJK H oem  
Ra, noATBepjKAaeTCH, T an  nan n b b to m  cjiynae m h  HMeeM Aejio  c A'By- 
TaßpoBbiMH öajiKaM H, yjio>KeHHbiMH b HecKOAbKO KpyroB, npHXICM BHVTpeHHHe 
HMeioT ßojiee KopoTKoe BbinojmeHHe, xieM BHeuiHne.

npaKTHxiecKH 3 TO B 3 Hi HO AJIH TeKCTH.TblUHKOB, CTpOHlUHX AeKOpTHKa- 
TOD T. e. M auiHHy a jih  yAaJieHHH Kopbi: Ö AaroAapn npaBHJibHOCTH p acn o jio - 
JKeHHH nyHKOB, MOJKHO paCCHHTaTb AeKOpTHKaTOp TaK, XITO OH He nOBpeAHT 
BOJioKHa. KoHexiHo, 3 aiKO ho m  epHOCT b b pacnpeAe-TeiiHH npoBOAnmHx h  CTe 
neoMHbix nyxiKOB cjrcoKHJiacb He b nopHAKe ripeABapHTejibHoro p acn e ra , a 
ß jiaroA ap H  ecTecTBeHHOMy oxöopy: cTeöejib, nocTpoemibiH TaKHM ^oöpa30M , 
OK33HBaeT BeTpy H anöojiee pauHOHajibHoe conpoxHBJieHHe h Haw&ojiee p a - 
IIHOHaAbHO HeceT TSDKeCTb KpOHbl.

HcTopwxiecKH cxpoeHHe cTeßAH cAOJKHAocb no-pa3HOMy y  nexbipex pa3- 
JÎHXIKHX THHOB paCTeHHH. Y  naHOpOTHHKOB CpeAH OCHOBHOH TK3HH HpOXOAHT 
CAO>KHbie nyHKH, oKpyníeHHbie Ka>KAbifi cbohm MexaminecKHM KOAbuoM
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3H.no/iepMOH. OcHOBa HX KCHjieMbI —  KpyilHbie TpaXeHflbl C .neCTHHIHbIMH 
yTOJimeHHHMH b creHKax.

y  rojioceMeHHbix pacTeHHH ecTb KaMÓnñ h cBH3aHHbiH c. hhm pocT 
b TOJimHHy. KcHJieMa cJiaraeTCH H3 HeKpynHbix TpaxeHA c OKaHMneHHbiMH 
nopaMH b creHKax.

y  on hocemhnojibHbix pacTC'HHi'í nyqKH JinmeHbi k3m6hh h Ha none- 
pemioM cpe3e credjiH Kan 6u  paaSpocaHbi cpenn ochobhoh tk3hh (pac. 74, 
v4). ,HoKa3aHO, oAHaKO, hto h 3Aecb HMeercH CAOJKHan cncreMa AByTaBpo- 
Bbix SajIOK, H MeXaHHHCCKHH npHHHMII BbI/iep>KaH.

y  AByceMímojibHbix pacTeHiifi nyqKH OTKpbrrwe, c KaMÓHeM MemAy 
KCHjieMoñ h (jjjiosMOH; oh« paeoonar atoren «paBHJibHbiM koamiom b creQjie, 
BHyTpH KOTOpOrO HaXOflHTCH CepAUeBHHa HJIH B03,nyXOH0CHaH nOJIOCTb 
(pHC. 74, E ).

Cre6ejib Booóme npeACTaBAner coóoh reoMerpHHecKoe Tejió c pe3KO 
onpeAe/ieHHOH ajihhhoh ocbio. Hoa anHAepMHcom hjih hhoh noKpoBHoñ 
TKaHbio b HeM HaxoAHTCH npoBOAamne nyqKH h ochobh3h TKaiib, KOTopan 
pa3ACJiHeTca Ha KopoByto napeHXHMHyto h cepAueBHHy.

Phc. 74. A  —  cxeMa pacnpenejieHHH nyiKoB na noneperaoM cpese creGjisi oaHOce.vsiaoabHi.ix 
pacTeHHH: m . k —  MexaHiiqecKoe KOJibuo; n. n -  ripoBoaaiHHe nyqKH. B — cxeMa pacnpe- 
Ae/iemisi nymcoB na nonepeqHOM cpe3e cte ó jia  iiByceM5i,nojii>Hbix pacTeHHÍi: k  —  kbmóhh, 

m . k  —  MexaHHrecKoe Koatao, n . t i  —  npoBOAHmHe nyqKH.

B pa3BHTHe 3THX WecKOAbKO OTBJieaeHHblX nOJIOJKeHHH paCCMOTpHM p jl/{ 
npHMepOB CTpoeHHH AepeBHHHCTbIX CTBOJIOB.

Bo3bMeM oópyóox CTBojia ApeBOBHAHoro nanopoTHHKa, npeACTaBHTenu 
rpynnbi, cnoHíHBiueHCH eme b najieo30«cKHe BpeMeHa. 3 to npocTeHiuHH cny- 
qañ CTpoeHHH ApeBecHoro cTBojia «3 oTAejibiibix nyqKOB npoBOAHmeñ TKaHH, 
npnqe.\i o.hh xopomo bhahbi npocrbiM rjia30M. CnapyiKH 3Aecb He TOAbKO 
OApeBecHeBman xopoBan napeHXHMa, ho eme h «enan Mycfua npHAaToqHbix 
KopemxoB. KopemKH sth BcacbisatoT AOWAeByto BOAy h pocy h otasiot hx 
creójiro. rioqeMy uyama Tañan nonpaBKa k KopHeBosviy nHTamíio? I I otomv 
uto Kpynbie JiHCTbH tiano poTH h k a hen aphiot mhoto, a noAae.vmbie KopH W 
p33BHTbI CJia6o.

Bo3biMeM ApyroH CAyqañ, KorAa y pacTeHHH HMetoTcn To.;ibKO 3aKpbi- 
Tbie ny«KH, t . e. KorAa b nyqKax HeT KaMÓnn. Y  OAHOAOAbHbix KaMfíHü 
yrpaqeH, b hx nyqKax hct BTop«qnoH oópa30BaTenbHOH TKaHH, ohh He mo- 
ryT pacTH, He Moryr cAHTbcn b o6mee ko Abijo.

IIp iiM e p  — ctboa nanbMbi. H a  pa3pe3e (pnc. 74, A) cpeAH oApeBecHeB- 
meíi napenxHMbi bm  bhahtc  MejiKne tohkh, sto o i ’AejibHbie nyqKH. H o a  
caMoíi noBepxHOCTbio npoxoAHT caoíí jiexahhqeckhx  boaokoh b bhao Mexa- 
HHqecKoro KOAbpa (oho BCTpeqaeTCH h y  rpaBHHHCTbix pacreHHH), 33T€m 
HAeT OCHOBH3H TK3Hb C OTpOMHblM HHCJIOM npOBOAHm«X nyHKOB, pacnOJIO- 
meHHbix no 6ojiee hjih Menee orqeTAHBoñ cm-ipaAH. He hmch K3m6 hh, 
ctbojibi najibMbi pacTyT b TOJimuHy oqenb CJiaSo, np«qeM pocT b TOAmHHy 
y  hhx 33BHCHT 6o jib iiie  Bcero ot yBejiHqemiH pa3MencB KJieTOK ochobhoh
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„  OTCVTCTBHK) oSHOBJieHHH, T3KHe CTBOAbl He MOryT flO-
™ ™ Ti ' S  pa3MepOB, » „peae* H* * *> » «  couphc Me-ee

100 act. y  ApaueH, iokk h Apy- 
rax  6 jih3Khx k hhm npeACTABH- 
TCJiefi CeMCHCTBa AHAeHHbIX cp- 
3A3ACH OCOfiblH ‘CIIOCOO pO C T a B 
TOAIH,HHy: y HHX B03HHKai0T Ae- 
jieHHH kactor k a m6 h ajibhoro Tu­
na b nepHUHKJie —  cjioe, otac- 
JlHIOmeM U6HT p a JI b H bl H HHAHHAP 
OT KOpbl. 3TOT nepHUHKJIHAeCKHH —
KaMQAH o6pa3yeT napeHXHMy h 
HOBbie npoBOAHiAHe * ny mkh b weft J i—
(pac. 75). BAaroAapH 3 to My
cBoeo6pa3HOMy yTOAmewHio eo- 
3AaeTCH B03MOJKHOCTb AOArOAC-
thh: ApaKOHOBO AepeBO (D r a- 
c a e n a  d r a c o ,  pnc. 76) Aowm- 
BaeT, noBHAHMOMy, ao 200 act.
y  HauiHx AepoBbeB npeAeA >kh3- 
hh MHoro 6 o Jib me.

Pa3pe3 naJibMOBoro ctboab 
noKa3biBaer, mto Ka>KAHH try mo k 
H3 0 AnpoBaH o r Apyroro napeH- 
XHMOH, MTO HeyAoSHO B MexaHH- 
necKOM OTHomeHHH: KAeTKH na- 
peHXHMbl H e  AaiOT T3K0H TBCpAO- 
CTH, KaK KAeTKH AH6pH())0pMa.

FlepeHAeM renepb k 6oAee

i  —

'fO.rt

Pnc. 75. PlacTt nonepenHoro cpe3a cre6jifl.npa- 
nenbi— upeBOBujiHOro ojihoao.ti.hoio pacrennH. 
n K — napeHXHMa Kopw; o. m — noac o6pa30- 
BaxejibHOH tk3hh  (nepHHHKiimecKoe hoabuo), 
e. n — B03HHKaiomHe nymoi: o. n oapeBec- 
neBiuaa napeuxiiMa, b kotopoh pacnpeneJieHM 
nviKH; a  —  ay6flHaa nacTb nynica; d —  npe- 

RprHHiiasi aacTb nyaua.
;a>KHOMy aah wac CTpoeHHio Tex 
XepeBbeB, KOTOpbie COCTaBAHIOT

- T x Bo S T e p e B“ r = ° “ * e  p e s - ^ P — e »a « W

Kopa cocHbi npeA- 
CTaBAfleT co6oh caojk- 
Hyio cHCTeMy TKaHeft. 
Otmcthm b nepByro owe- 
peAb HaAHMHe 3A6Cb 
cj) e a a o r  e h a, hah 
Iipo6KOBOrO KaMOHH. 
cpeAAoreH coctoht H3 
KHBbIX KA6T0K, OWeHb 
Majibix, coAepaiamHX 
rycTyio npoTonAa3My h 
KpynHbie KAeTOMHbie ha- 
pa h OTmenAHromHX or 
ce6fl KHapy>KH KAeTKH 
npoOKOBOH TK3HH, a K
ueHTpy —  KAeTKH na-
peHXHMHOH TK3HH (|)CA- 
AOAepMbi. FIpo6Ka c no- 
BepXHOCTH meAyUJHTCH, 
OHa iMO>KeT cnaAaTb n,e- 
AblMH HAaCTaMH, a 3a- 
TeM cHOBa HapacTarb 

iAaroAapa (jjeAAoreny. UJeAymenHe hPo6kh Hrpaer OoAbmyio poAb b ,*H3- 
m Aepesa. Kan toabko AewreAbHOCTb <j>eJuioreHa ocAadeeaeT, na xope

Phc 76. BHemnnH bha apaKOHOsa flepeBa ( Dr acaena 
draco).



Ha’IHHaiOT CejIHTbCH JIHLUaH, MXH, BOAOpOCJIH H rpHÓKH. B Jiecy qaCTO 
mojkho BHflejb, KaK KaKan-HHSyAb njioxo pacTymaH ejib KaK 6u 3 arjiy- 
uieHa Maccoñ mxob , cepbix h qepHbix jiHiuañHHKOB, CBHcaioiimx c Kopbi 
h BeTBeñ. BojibHoe AepeBo He b CHJiax cSpocHTb Bcex sthx  npHmejibneB, 
ñocKOJibKy cjiaóo paSoraeT ero (JiejuioreH. ÍIoBepxHOCTb CTapux ctbojiob 
cochh oneTa pa36HToñ Ha oTAejibHwe yqacTKH h uiejiyuiameficH KopKoñ. 
Ha nonepenHOM pa3pe3e HeBoopy>KeHHOMy nia3y npeACTaBjiHiOTCH TOHKne 
njiorabie nojiocKH, pa3AejieHHbie puxjioñ ocHOBHoñ Maccoñ. ü o a  m hkpo - 
CKonoM Mbi HaxoflHM, hto nojiocKH ara hbjihíotch b BHAe noncoB nepnAep- 
Mbl, COCTOHmHX H3 HepeAyiOmHXCH CJIOeB TOJICTOCTeHHblX H TOHKOCTeHHblX 
KJieTOK. Pbixjiaa TKaHb, pa3AejiniomaH nojiocKH nepHAepMbi, 0Ka3biBaeTCH 
OAHOOÓpa3HOH napeHXHMHOH TKaHblO, OTMepiQHe KJieTKH KOTOpoñ HMeiOT 
HenpaBHjibHbie oqepTaHHH h oqeiib fíoraTbi CMOjioñ. CpeAH stoh napeH- 
XHMbi nonaAaiOTCH eme KaMeHHCTbie kjictkh , HepeAKO o6pa3yiomHe 
OCTpOBKH.

C B03pacT0M nponecc pa3BHTHH KopKH nepexoAHT c xopbi Ha Jiy6. 
3flecb BHAHU yqacTKH OTMepmnx y>Ke chtobhahhx TpySoK, BbiAejiniomHecH

cpeAH jiyÓ H H oñ na pe H - 
x h m h  npaB H jibH biM  p a c -  
nojio>KeHHeM c b o h x  a j ie -
MeHTOB, T3K KaK CHTO- 
BHAHbie TpygK H XBOH- 
HblX He HMeiOT cnyTH H - 
k o b , yqacTK H  h x  c o c to h t  
H3 OAHHaKOBblX KJieTOK, 
y3KHX, BbITHHyTbIX nO 
T aH reH cy, KaK k j ic t k h  
K 3 m 6 h H, H3 KOTOpblX 
OHH np0H30UIJIH ( DHC. 
77). r

IToa JiyfíoM — KaM-
6 h h , 3a h h m  ApeBecH Ha,
I'JiaBHOñ OCHOBOH KOTO­
p o ñ  HBJIHIOTCH npOBOAH- 
uiHe Bojuy TpaxeHAbi. 
y  XBoñHbix hct p a 3 A e jie -  
hhh Ha npoBOAHiiíHe h 
MexaHHqecKHe TKaHH. Te 

[H<e k j ic t k h , KOTopbie n p o -

Phc. 77. nonepeiHbiH cpes vepes ayó cochm: c.m  —  cuto- ^  ^ y > *B J iH iO T C H  H 
BHflHbie Tpyóiai; ji. n — nyómaa napeHXHMa; k  —  KaMÓnil; onoPH, KJieT-

m,p — Tpaxen«bi; c. a  •— cepAueBHHHbin jiyq. K3m h  CKejieTa; h x  toji-
CTbie OApeBecHCBUine

creHKH BbiAep>KHBaiOT h  AaBjieHHe, h  pacTH>KeHHe, h  c>KaTHe, Tor^a KaK 
nopbi B 3THX CTeHKax nponycKaioT BOAy, h o6man Macea Bcex sthx Tpa- 
XeiIA THHCT BOAy KBepXy, KaK (JlHTHJIb. B  C3MOM HCHTpe pacnHJia MOHÍHO 
33MeTHTb HeKOTopbiñ ynacTOK napeHXHMHbix kjiotok, KOTopbie hbjihíotch 
cepAUeBHHoñ, ho 3Aecb ohh OApeBecHejin h cjiHJincb c Maccoñ ApeBecHHbi.

Ha nonepeqHOM  cpe3e qepes ApeBecHHy cocH bi (pHc. 78) npex<Ae B c e ro  
ópocaeTCH b  r j ia 3 a  M acea O A noo6pa3H b ix  k j ic t o k : HeKOTopbie c 6 o jia e  M ac- 
c h b h m m h  CTeHKaMH, A p y rH e  —  c 6 o jie e  t o iik h m h . BeceHHHH ApeBecHHa o t j ih - 
qaeTCH MeHee yTojnpeH H biM H  oS o jioqK aM H , no3AHHH oceHHHH —  6 o jie e  toji- 
CTbiMH. 3aTeM  cpeAH T o ñ  * e  TKaHH HeTpyAHO aa M eraT b  o k o ih k o , oS p aM jieH - 
HOe HeOApeBeCHeBIHHMH BbITHHyTbIMH KJieTKHMH, JIOKam HM H KOHAeHTpH- 
qecKH BO Kpyr OTBepcTHH. 3 to  c m o j i h h o h  x o a , oópaM JieH H biñ c b o h m  
3HHTeJIHeM, —  BblAejIHTejIbHbIM H KJI6TK3MH, KOTOpbie BblAeJIHIOT B HOJIOCTb 
XOA3 CMOjiy. CMOJia y  x b o h h h x  CKonjineTCH b  B b iA e jiH T e jibH b ix  K jieT K ax n 
BbinOJIHHeT CMOJIHHbie XOAbl.

126



j^a jiee  oÖpamaioT Ha ce6n BHHMaHHe tiojiockh M3 kjkítok, Koropbie ne- 
pecenaiOT apeBecHHy paAnajibHO —  ot cep/weBHHbi k nope. 3 to Tan Haan- 
BaeMbie c e p ^ u e B H H H b i e  (hjih p a ^ H a J i b H b i e )  jiy^H . Ohh coctoht 
H3 KJieTOK, pacriojio/KeHHbix b OÄH'H pflA, h HecyT ocoóyio  (pyHKUHio: 
b cTeÖJie, HapHjiy c BeprHKaJibHMM tokom, hmcgtch h r  o p h 3  o h t a ji b- 
H H H  t o k  —  H3 Kopa nepe3 Jiy6 h Apesecłmy k cepaueBHHe h oöparao . 
3 tot tok häot TOJibKo no KJieTKaM cepAueBHHHbix Jiynefi.

KaKOBO 3HaqeHHe 3 T o ro  ro p H 30H T a jibH o ro  Toxa? O ceH b io  mm H a o jn o - 
ÄaGM, HTO cepÄueBH H H ue JiyHH nepenoJineH H  nHTaTGJibHHMH BemocTBaMH,.

c . / i

Phc. 78. noiiepctmtifl cpes nepea Âpesecnny cochbi ( P i n u s  s 1 ' s 1 r 1
Meray BeceuHHMH (e. m) h occhhhmh hosähhmh  (o. m) TPax| HÄaJ“ ’ ÍL :?  « p o t m h h
Hbin nyn; c. x  —  cmojihhoh xoä  b BHÄe itojiocth, OKpyjKeHHOH KJierkaMH ..nuTejiHH (3).

name Bcero aepHaMH KpaxMaJia. 3epHa KpaxMaJia OTJiaraiOTCH bo bcgx 
jKHBbix KJieTKax BHyTpeHHGH nacTH CTBOJia: HepeAKo c HacTynjieHHeM xo- 
JIOflOB KpaXMajI 33MGHHCTCH JKHpHbIM M3CJIOM, KOTOpOG, OJiarOAapH CBOHM 
CfaH3 HH€CKHM CBOHCTB3M, 3amHIH,aeT OT IipOM€p3aHHH BCK) TOJIIHy CTBOJia. 
PaHHeñ bgchoh Macjio H K p a x M a ji nopexoAHT b c a x a p , npucyTCTBue KOToporo 
AerKO oÖHapyjKHTb b Tax Ha3bißaeMOH nacoKe, t . e. coxe, BbiTexaromeM Bec- 
HOH H3 nopaHeHHbix c t bojío b. B  HenopaneHHbix AepeBhax nacoxa no Apeße- 
CHHe YCTpGMAaeTCH b noHKH h cnocoöcxByeT pa3B6pTbiBaHnio JiHCTbGB. Bce 
nacra pacKpuBaioinHxcH nonex pacTyT 3a cneT BemecTB, bxoä3Hj;hx b co- 
CT3B naCOKH, o6HJIHeM KOTOpOH H OÓTjHCHHGTCH ÖMCTPOT3 pa3BepTbIBaHHil 
JIBCTBH AePeBb'eB BCCHOH.

r 0 pH3 0 HTaAbHbIH TOK IieOÖXOAHM ÄAH paCTeHHH: B TGH6HHG JIGTa H
oceHH no HeMy hs  c h t o b h a h h x  xpyöox »emecTBa nepexoAnr b ApeßecHH y
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h cepAueBHHy CTBOjia, no ueuy x e  bechoh ara BemecxBa qacmqHO nepe- 
XOflHT CHOBa B CHXOBHAHblE TpyÓKH ¡I HAyX Ha HHTaHHE KOpHefi, TOr^a KaK, 
noflHHMaHCb no ApeBecHHE, HAyx k noquaM.

Kan bhahxe , tohkhíí cepAueBiuiHbiH jiyq  nrpaeT 3Ha qHTejít>Hyio pojib, 
HMeH onpeAejieHHyio (jiyHKUHio b jkh3«h pacTCHHH.

Heo’6xoAHMo oópaTHTb BHHMaHHe Ha r o a  h  h h m  e x o j i b u a .  H a jiio - 
6o m  nonepeMHOM cpeae m h  hcho b h a h m  ko h  ueh  x pH qn bi e KpyrH. npoHcxoAHx 
o hh  o t  Toro, qxo BecHOH KaMÓHH Aaex rpynny KpynHbix TipaxenA, jiexom  
pOCT ApeBECHHbl HAET MeAJIEHHEE, HeM BECHOH, H BCe 3AEMEHTH ApeBECHHbl 
MejibqaiOT; nocjieAHHe s a e m e h t h , oxk  jia a  bi b ae m  bie KaMÓHEM, HCKjnoqHxejibHo 
to jiCTOCTeHh h e. TaKHM oópa30M B03HHKaex pe3KaH rpaHHua Me>KAy beceh- 
HEH H OCEHHEH Ap€BECHHOH, npeiKpaCHO BHAHM a>l npOCTblM rJia30M. C jioh 
ApeBecHHbi, oxjioxcenHbiH KaM'óHEM b TeqeHHe BerexauHOHHoro nepHOAa, 
nojiyqHji HaHMEHOBaHHE r o  A H i H o r o  k  o  ji b u  a. B Jiy6e xauxce oxjia- 
raioxcH encero a h o  HOBbie cjioh, ho o hh  he  xaic hcho 3aMexHbi no HeaHaqH- 
TEJIbHOCXH HX TOJtH¡,HHbI.

y  QojIbUIHHCXBa AepeBbEB, B TOM HHCJie H y  HaiUHX COCHbl H EJIH, ence- 
toaho o6pa3yexeH no OAHOMy roAHHHOMy KOJibuy, xax qxo no qncjiy  kojieu 
Jie rno  onpeAejiHxb B03pacx cnHJieHHoro AepeBa, a no niHpHHE Kojibua cy- 
AHXb O XOM, KaK pOCJIO AGpeBO B xaKOM-XO rOAy. y  HEKOTOpUX nopOA, B TOM 
HHCjiE y  cpGAHea3HaxcKoro AepeBa caKcayji ( H a i o x y l o n  a m m o d e n -  
d r o n) B03HHKaex rio HECKOJibKy ApeBECHHHbix kojieu eiKeroAHO, Tan qxo 
b axom cjiyqae cyAHXb o B03pacxe AepeBa rio qnc jiy  kojieu hebo3Mo>kho .

Tenepb ox nonepequoro pa3pe3a cTBOJia nepeñAEM k npoAOJibHOMy. 
Bo3bM6M CHaqajia npoAOJibHbin paAHaJibHbiH cpE3, t. e. cpe3, npoxoAHiUHÍi 
qepe3 ueHxp CTBOjia (pnc. 79). H a xaKOM pa3pE3e y XBOHHbix AepeBbeu 
BHAHa Macea TpaxeHA, x. e. yAJiHHSHHbix kjiexok, HMeioiuHx 3aocxpeHHbie 
KOHUbi. KaxíAaH xpaxenAa cbohm ocxpbiM kohuom BKJiHHHBaexcH Men<Ay 
AByMH TpaxEHAaMH, BbiruE h hh>ke ee HaxoAHnuiMHCH, qxo Aaex OqeHb 
npoqHoe coeAHHeHHE sjiemehxob ApeBECHHbl MexíAy coóoíi. OfíojioqKH yxoji- 
iueHbi, ho He cHJibHO, h cpaBHHxejibHO rjiaAKue, Tan KaK HecyT HCKjnoqH- 
TEJIbHO XOJIbKO OKaHMJIEHHblE nOpbl. HaiIOMHHM, HTO nODbl 3XH npEACXaB- 
A5H0T coóoíi Ha paAHajibHOM pa3pe3e KaK 6bi ABa Kpyra* BnncaHHbix o a h ü  
b Apyroñ, BHyxpeHHHH cooxBexcxByex KaHajiy nopbi, a HapyJKHbiñ — nycxoMy 
npocxpaHCTBy MencAy nepBHqHOH odojioqKOH TpaxeHAbi h cjiohmh yxojriue- 
HHH (CM. pHC. 63).-

Xopom o OTJinqHMbi Ha xaKOM epeae oceHHHe xpaxeHAbi, y3KHe, cpaBHH- 
TEJibHO xojicTOCTEHHbie, qxo no3BOJiHeT oxMETHXb rpaH»uy roAnquoro 
KOJibua. 3aTEM dojib inoñ HHxepec npeAcxaBJiHiox coíóoh eepAUeBHHHbie jiyqn , 
KJieX'KH «oxopbix pacnOJIOJKEHbl B HEOKOJIbKO pHAOB B BblIUHHy, TaK HXO BECb 
Jiyq HMEET BHA njIOCKOH JIHHEHKH, BABHHyXOH CpEAH MaOCbl TpaXEHA. 3x0  
tem BaíKHee, qxo Ha nonepeqHOM cpe3e mbi jie rKo M orjin  coBepmeHHo he- 
Bepuo Boo6pa3HTb, 6yAxo 6w cepAueBHHHbiH Ayq h a e t  cBepxy bh h3 qepe3 
BCK) TOJIIuy ApeBeCHHbl.

y  cocHbi kjietkh CEpAueBHHHoro jiyqa  Ha paAHaJibHOM pa3pe3e He o a h - 
HaKOBbl, CpeAHHE pHAbl iKJIETOK HMEIOX FJiaAKHE, AOBOJIbHO XOJI'CXbie, c npo- 
cxbiMH KpynHbiMH nopaMH cxehkh, a KJiexKH, pacnojio>KeHHbie no BepxHEMy 
h HHJKHEMy Kpaio Jiyqa, HMeiox HepoBHbie, cHJibHo 3a3y6peHHbie BHyxpeHHHe 
CXEHKH H OKaHMJIEHHblE nOpbl. OH3HOJIOXH BbIHCHHAH, HTO 3TH HapyíKHbie 
KAETKH npOBOAHT BOAy. OHH CBH33HbI C KCHJieMOH, a CpeAHHe KJieXKH K3>K- 
Aoro Ayqa ~  npoBoAHX njiacxHqecKHe BemecxBa. 0 6 a  xoxa —  BocxoAHimiH 
H hhcxoahiuhh  •— pa3Aejie-Hbi h 3Aecb.

Bo3bMEM xenepb TaHreHxajibHbiH cpe3 (pnc. 80), x. e. cpe3 npoAOJibHbiií, 
ho He npoxoAHiuHH qepe3 cepAueBHHy. Tenepb xpaxeuABi AaHbi b npoAojib- 
hom pa3pe3e, cxeriKH hx Ka>KyxcH napajuiejibHO HAymuMH AByxKOHTypHbiMH 
JIHHHHMH, H JIHIUb H3pEAKa nOHaAaiOXCH CKOHJEHHbie H 3aOCXpeHHbie KOH Ubi. 
B cxeHKax xpaxeHA bhahh Kan 6bi bhjiohkh, HAymne OAHa naBcxpeqy Apy- 
roñ, — axo oKaHMJieHHbie nopbi b pa3pe3e.
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CepflueBHHHbié JiynH BurjiflAsrr tenepb KaK BepereHa c nnipoKOH cepfi-
AHHOHl H CyJKeHHbIMH KOHIiaMH. y  CMOJIHHblX XOAOB nOJl'OCTb MOJKeT DbITb 
npn pa3pe3e BCKphrra, h Toraa bhach TOJibKO cjioíí BbicTHJiaromHX xoa cmo-
JiooTflejiHTejibHbix KjieroK.

Ecjih xBOHHbie aepeBbJi hmciot TaKyio crpyKTypy, to k3kobo c r p o e -  
H H e Hai UHX JIHCTBeHHbl X f l epeBbeB?

Bo3bMeM nonepemibiH pa3pe3 bctkh j im ih  (pnc. 81) hjih apyroro A&- 
peBa: hcho bhaho AeJieHne Ha jiy6, KaMÓníí, ApeBecHHy h cepAHeBHi-iy, pe3KO 
BbicTynaK)T roAHWHbie KOJibua h cepAHCBHHHbie Jiy™. B ApcBecHHe BbicTy-

k.nt

c.yi

m p

an

Phc 79. npoxoJibHbm paxHa^bHbiH cpea lepes apeBecmiy cochh; mp — Tpaxewihi c oKafl- 
MJienHbiMH nopaMH (o. ti)', c. a  —  cepflueBHHHbitt Jiyq; e. k  KJieiKH
n p o B O fla m H e  Boxy; K. ti >— K jieTK H , npoBOAHiHHe n J ia c ra q e c K H e  B e m ecT B a , c. x  — c m o jib h o h

xox.

naioT SoAee xpynHue oTBepcTHH seceHHHX cocyAOB —  ckbo3hbix nojib ix 
Tpy&oK, HAyiAHx OT Kopneñ k  jiHCTbHM. CpeA« hhx 6 o j» e  MejIKHe cocyAbi 
h TpaxeHABi, HaKOHeu, cobccm Me/ixne MexaunnecKi-ie axcM e inu  jihoph- 
(j)opMa. O coBchho xapaKTepiibi KpynHbie cocyAbi BecenHeñ ^peBecHHbi

^ ^KbmÓhh npeACTaBJien oneHb y3Koñ jiojiockoh kjictok. KjiexKH ero m̂cji- 
KH H HHKOrAB H6 BbipaCTaiOT ÓOJICe KpynHbIMH, nOTOMy HTO npn Aa®>HeHUieM 
pocxe npeBpamaioTCH hjih b KJiexKH ApeBeoHHbi, hjih b KjieTKH Jiyoa.

E cjih pa3pe3aHa 6bijia MOJioAaa BeTBb, Ha KOTopofi eme yuejie ji ana- 
AepMHC, TO MOJKHO npOCJICAHTb, KaK C pO'CTOM npOÓKOBOH TK3HH 3aJiaraK)TCH
ncA ycTbHuaMH MOJioAbie HeaeBmiKH. C pocTOM bctkh anHAepMHC cdpacbi-
BaeTCH, H HapyTKHOH HaCTbK) KOpbl CTaHOBHTCH nepHAepMa, COCTOHmaH H3 
npofíKOBOH t k 3hh cjiejiJioretia h <}>ejiJioAepMbi. 3a nepHAepMoñ —  y3Kaa no-
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Jioca KopoBoñ napeHXHMU. B jiyöe HpKHe óeAbie HHTHa cooTBeTCTByioT rpyrp 
naM jiyÖHHbix boaokoh hah CTepeoMy jiyöa, TOMHbie — ynacTKaM c h t o b h a - 
HblX TpyÔOK H HX CnyTHHKOB. ripOMOKyTKH MBJK^y yHaCTK3MH npOBOAHIAHX 
H MeXaHHHeCKHX 3JieM6HTOB 33HHTbI JiyÖHHOH HapeHXHMOH.

Ha nonepeHHOM cipe3e nepe3 ApcBecHiiy xoporno bhaho, hto mnpHHa ro - 
Ahhhhx caocb b pa3Hbie roAbi Heo^HHaKOBa. JTero y  Hac irpoTexaeT pa3- 
AHHHO.' TO ÖblBaeT paHHHH B OCH a H H03AHHH OCCHb, TO IT03AHHH Be CH 3 H paH- 
HHH oceHb, Bee 3TH BapHauHH oTpaJKaiOTCH Ha ÄpeBecHHe. Ho AioöoMy pac- 
nn jiy  ÄepeBa, B3HTOMy b Hauinx Jiecax, mojkho cxasaTb, Kanon toa 6u.i 
6onee ßjiaronpHHTHbiM h kükoh Menee ÖAaronpHHTHbiM a a h pocTa Aepeßa.

Phc. 80. n po Ä O flbH b iH  Ta H reH T a jib H b iH  cpc3 .ipeBccunbi c o c h m : mp — c t c h k h  Tpaxena 
c OKaHMJieHHbiMH nopaMH b pa3pe3e (o. n ); c. x — c m o m h o h  x o a ; c. ji — c e p ^ u e f im n ib ic  

a y i a ;  t x — c m o m h o h  x o ä  b c e p jm e B n iiH O M  jiyqe.

no TOMy >ks pa3pe3y cnBojia mojkho ycTanoBHTb, norAa AepeBo 6buio 
CTecHeHo coceAHHMH AepeßbHMH h KpoHa ero He Morjia npaBHjibHo pa3BH- 
BaTbCH, accHMHjiHHHH öbiJia 3aMeAA€Ha, ahctbh paóoTajiH bhao h nocbuiann 
M3JIO IIHTaTC.'IbHblX BemeCTB no CHTOBHAHbIM 'ipyÚKa.M B CT BOA. E cAH 33TeM 
coceAHHe AepeBbH öhah  cpyÖAeHU, « 3aTeHeHne npexpaTHAocb, to paßoTa 
AHCTbeB CTana HHTeHCHBHee. B nepHOA 3aTe»eHHH ctboa TaKoro Aepesa 
AHBaA y3KHe roAHHHbie caoh, b nepHOA * e  HopMaAbHoro ocBemeHHH — 
HIHpOKHe.

no HiHpHHe roAHHHbix KOAeu mm BoccTaHaßAHBaeM HCTopHK) Aepeßa. 
ÆpeBecHHa, KaK h BCHKaa TKaHb, KOTopaH paöoTaeT, e TeneHHeM BDe- 

MCHH H3MeHH€TCH. Y  MHOrHX ACpeBbeB Mbl 3aMeqaeM, HTO B CTBOAe HX oöpa-
3yeTCH TeMHaa ueHTpaAbHan nacTb — HApo.  Oho oneHb xoporno bhaho Ha 
nonepeHHbix cpe3ax aKau'HH, OAbxn, Ha tpouhhcckom nepeoM AepeBe. 3Ta
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rycTO OKpameHHaa BHyTpeHHHH qacTb nocTeneHHO npespamaeTca H3 npoBO- 
flHLpen TK3HH B TK3Hb HaCTblO MexaHHHeCKyK), qaCTbK) BblflejIHTejIbHyfO, 
noTOMy hto cocyflbi h T paxe H flb i 3aKynopnBaiOTCa «poAyKTaMH BbiflejieHHH, 
pa3JIHaHbIMH CMOJlHCTbIMH, /lySHJIbHOKHCJIblMH H npOHHMH COeAHHeHHHMH. 
Mnorne H3 hhx HcnojibayroTca b KpacnjibHOM AeJie, HanpHMep, KaMnemeBoe

Phc 81. nonepMHbift pa3pe3 aepe3 Beray amibi (Ti l ia c o r d a t a ) : »  3nH«epMHc; np 
npo¿Ka; k o m -  KoaaeímiMa; k  n -  KaeiKH koPoboh napenxHMbi, b HeKoxopbix - Apysb, 
(¿b)' j i — ayó; c. m — cuxoBHAHbie Tpy6Kn; a . e — ayfiaHbie BoaoKua. c. a . a  cepaue 
BHHHbiñ aya ay6a; k  — KaMÓHÜ; JX apeBCCHHa, b Heñ aawexHU xpn roananba K oab«a- 

z. k \ c — cocyabi BeceHHeñ (parnieñ) apeBecHHbi; c. a cepAUeBHHHbie ayaa.

flepeBO. üpyrne ro,n«bi ,hjih flySJieHHH ko>k; Tan, ApeBecrnta KauiTaHa 
( C a s t a n e a  v e s c a )  aaeT 6oJibiuoH npoueHT /lyÓHJibHoñ khcjioth.

H H P °  — 3TO TeMHaa BHyTpeHHaa qacTb ^peBecHHbi, a 3 a 6 o j i o « b  
ee cBeuiaa Hapy>KHaa qacTb.

HA?0 He pa6'0TS€T 3KTHBHO, a TOJIbKO nOAA'6p>KHBa€T cTeoejib, B CJiy- 
qae nopHH HAPa A^peBo (j)H3HOJiornqecKH cipa,naeT Ma.no. H3BecTHbi cjiy- 
qaa, Korfla cTapoe ftepeBO coBepmeHHO Tepajio aupó, KOTopoe BbirHHBa.no, 
H Bce-TaKH flepeBO nponojHKajio >KHTb h cHapy>KH He hmcjio hhk3khx no-
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Bpe>KfleHHñ. B rop. Cmhpho aoaro noKaaußaaH naaTaH, b Kotopom napo 
coBepmeHHO BbirHHao h Hcnesao, ctboji ero aormya, pa3ÓHacH Ha ase noa- 
nopKH, ho 3a6ojioHb yueaeaa h aepeBo npoaoaaiaao noKpuBaTbCH rycTofl 
JIHCTBOH, XOTH CKB03b HOTO, KaK B BOpOTa, MOrJIH np003>KaTb Ü0B03KH 
H BCaÆHHKH.

flapo  — CTapan nacTb apesecHHbi, 3a6nTaa OTÔpocaMH h He npony- 
CKaiomaH BocxoÄHinero TOKa boałi; 3adojioHb — Moaoaaa apesecHHa, no ko-

Phc. 82. BiiemHHH bhä MaMomoBoro aepeBa (Se quo ja  g igan tea ) .

TOpOH H HfleT BOCXÔ HLUHH TOK OT KOpHeH B JIHCTbH. H hCXOAHIHHH TOK OT
jiHCTbeB b Kopań, HflyiHHH no aydy, nwTaeT h k3m5hh CTBoaa.

KaKoro B03pacTa h pa3MepoB MoryT aocraraTb ctbojth aepeBbCB? Ma- 
mohtobo aepeBo ( S e q u o j a  g i g a n t e a ,  pnc. 82), x bo fi ho e h3 ceMefi- 
cTBa TaKCoaneßbix, ao 155 m bhcotm , — n a m  B03MOJKHOCTb HacnnTaib Ha 
pacnnaax ao 6000 aeT. Taxoe aepeBo nepe>KHjio bck> nHcaHHyio HCTopnio 
qejioBenecKoro poaa.

ZtepeBbH THcca ao>KHBaiOT ao 3000 aer npn BbicoTe b 50 m , KauiTa- 
Hbi — ao 700 aeT, ayöbi h naaiaHbi— ßoaee 1000 aeT, annw h oaHBKOBbie 
aepeBbH — ao 700 aeT. Bo ßcex hhx doabiuofi npoueHT OTMepmefi apeee-
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CHHbl B B H Ae AApa, HO HMdOTCH 3a6oAOHb H Ay6. PaÖOTa Ka.MÖHH e>KerOAKO 
OÖHOBAHeT npOBOAHIUHe TK3HH, ATO H nOAÄepmHBaeT }KH3Hb. A a m e  B TblCA- 
AeAeTHeM aepeBe AacTb t k 3HH HBAaeTca OAHOAeTHefi.

HxaK, Mbl BHAHM, ato  b npouecce oöpa30BaHHa HApa 3aKyuopHBaioTCH 
BHyTpeHHHe, OTpaßOTaBIUHe TK3HH, C Apyroö CTOpOHbl, pa3BHTHe KOpKH 
ocBoßo>KAaeT pacTeHue o t  ero CTapbix Hapy>KHbix aaeMCHTOB. Uoa npo- 
Aecca — HApoo6pa30BaHHe h K0pK00Öpa30BaHHe, npoaBHraacb naBCTpeAy 
Apyr Apyry, ocTaBAHiOT Memay coöoß y3Kyio noaocy iioctohhho  bo30ohob- 
AHeMbix TKaHOH. B HTore TaKoe coA€T3KHe >KHBoro h oTMepmero ooecneAH- 
BaeT paCTHTeAbHOMy OpraHH3My BO3MO>KH0CTb CTO Ab AAHTßAbHOH HÍH3HH.

Eme pa3 HanoMHHM, ato  nepea H3mh  A eT b ipe  o c h o b h h x  Trnia CTpoemia
CTBOAa:

1 Ctboabi nanopoTHHKOB, cAomeHHbie H3 OTAeAbHbix npoBOAHiunx 
nyAKOB (CTeAeß), HSOAHpOBaHHblX SHAOAepMOH OT OCHOBHOß napeHXHMHOH 
TK3HH, HX CBA3yiOm'eH.

2. XßOHHbie (roAO ceM eHHbie) pacTeHna, — bch  ApeßecHHa H3 TpaxenA> 
HCT pa3AeA6HHH Ha M exaH im ecKH e h npoBO AHm ne t k 3HH. OTACTAHBoe pa3A e- 
AeHHe Ha K o p y  h  ApeßecHHy. B A yöe  OTcyTCTByioT cnyTHHKH c h t o b h a h h x  
Tp yö o K . CepAueBHHHbie AyAH x b o h h h x  y3KHe, OAHopaAHbie.

3 Ctbo ah  naAbM h ApaueH, Booöme c t b o a h  oAHOAOAbHbix pacreHHß 
(HMeiomHx b ceMCHax OAHy c c m h a o a io ), rAe nyAKH pacnpeaeAeHbi o ä h h o a h o  
cpeAH AepeBeHeromeñ napeHXHMbi, h a h  o c h o b h o h  t k 3 h h , Kopa h k 3M o hh

peAyuHpoBaHbi.
4. PacTeHHH AßyAOAbHbie —  HBa, TOHOAb, 6epe3a, 6yx, Ayo. KAeH, Anna, 

HCeHb H T. A-, y KO TO p HX MH HaXOAHM AaAbHeßlUyiO AHCj)4)epeHUHaU.HFO 
CTCAbi: CHTOBHAHbie TpyÔKH HMdOT CnyTHHKOB, B apeBecHHe —  cocyAbi pa3- 
AHAHoro AHaMCTpa, xoporno BbipameHH cneuHaAbHbie MexauHAecKHe aae- 
MCHTbl, pe3KO BblAeAHIOTCH SOACC HAH MCHCe mHpOKHe CepAueBHHHbie AyAH. 
TaKOH CTBOA Mbl CAHTaCM HaHÖOAee COBepmeHHbIM C TOAKH 3peHHH q)H3HO- 
AorHA&cKoro npouecca.

T a K  KaK OTHOÜieHHe MOKAy TBCpAHM AHÖpHCpOpMOM H COCyAHMH, CTe- 
neHb OApeBeCHCHHH KACTOAHblX OÖOAOAeK, TOAmHHa roAHAHbix KOAeu 
H vAeAbHHH B6 C ApeßecHHH BecbMa pasAHAHH, to pasAHAHbi h ee (pH3H Ae- 
CKHe CBOHCTB3 . ApeBecHHa AHCTBeHHHHbi TOHeT b Boae, 6epe3a OTAHAaeTCH 
BHCOKOH KaAOpHHHOCTbtO, AY6  -  TBCpAOCTbK) H T. A- C OTAHAHHMH 3TOTO 
no A a CBH33HO H HpaKTHAeCKOC HCn0Ab30B3HHe ÄpeBCCHHH: OÄH3 HAeT Ha 
CTDOHKy Apyraa — H3 MeöeAbHoe hpohsboactbo , TpeTbH —  Ha ueAAioAoay, 
ACTBepTaH -  H3 chhakh h np. CaMoß «HSHeHHoß AacTbio ApeBecHHH HBAaeT- 
ch  3a6oAOHb, HaHÖOAee aeaTeAbnoß öyaeT caMaa MOAoaaa nacTb ee, oo 
Aee me CTapne AacTH tcm  MeHbiue npHHHMaiOT yuacTua b (pnanoAorHAe- 
CKHx npoueccax, AeM rayóm e ohh aemaT. „

BHVTpeHHHH AacTb 3a6oAOHH, a e m a iu a a  Ha rpaHHue w p a , a y^H H b ix

nopoA h saMenaiomaa aapo, hocht y accoboaob Ha«M^ ^ Ba¿ H4 b̂ e™ a cÍm í" 
BecHHbi. OHa BbiACAaeTca Ha cbo kh x  cpesax, KaK öoAee CBeTAbin yaacTOK, 
H OTAHAaeTCH OT 33ÖOAOHH TCM, ATO OHa ÖeAHee 3anaCHbIMH nHTaTeAbHbIMH 
BemecTBaMH, a Tax me h boaoh. CneAaa APCBecHna HMeeT bha  OACHb y3KOH 
noAOCKH, onoacbiBaromeH aapo, HanpHMep, y xpymHHH hah umpoKOH noAOCbi 
BOKpyr aapa, KaK y  a a h  ah , hah , HaKOHeu, pacnoAomeHa criAomHbiM Mac- 
CHBOM, 3 3 HHMai0 mHM UeHTpaAbHyiO AaCTb CTBOAa, y  paOHHbl H nHXTbl.

BoKOBbie BeTKH OTAHA3 IOTCH OT TAaBHOTO CTBOAa TCM, ATO B HX Ape- 
BecHHe MeHbiue AH6pH4)opMa h öoAbme apesecHOH napeHXHMbi, KOTopaa He- 
peaKO npeßpamaeTca b HacToamyx) 3 anacHyio KpaxMaabHyio TKaHb.

.HßumeHHe Booöme bo3MOîkho  Bdoay. ra® MexaHHAecxHe t k 3HH hc 
npenaTCTByioT jkhbhm  KAencaM MeHHTb cboio (popMy h cBoe noAomeiHHe.

^BHmeHHH CTeÖAa CBH3aHH C CTO pOCTOM. CTeÖeAb (y ÖOAblUHHCTBa 
pacTeHHH) pacreT BepxymKoñ, Ha KOTopoß h 3XOAHtch cocToamaa H3 MepH- 
CT6 MH TOAK3 pOCTa (pHC. 83), B Heß M  33AarâK)TCH H AHCTbH; KpOMe TOTO,



B na3yxax JincTbeB coxpaHHiOTCH yqaeTXH MepHCTeMu, H3 xoTopoñ o6pa- 
3yKDTCH fíOKOBbie B6TKH. ÍIpOBOABIIíHe nyHXH HO&era 3aKJiaflbIBaiOTCH HMeHHO 
B sto h  Tonne KOHTaKTa CTedjiH, JiHCTa H BeiKH. OrcioAa OHH pacnpocTpa- 
hhiotch  BBepx no JiHCTy, odpa3ya oeTb ero jkhjiok , h b h h 3 no CTeSjno. I lp e a - 
nojiaraercH , hto AH<J)(f)epeHUHau,HH npoBOAamnx nynxoB CTeóJin cTHMyjiH- 
pyeTCH pacTymHM jih c t o m , b xoTopOM Bbipa6aTbiBaK)TC5i ropMOHbi. IlynoK , 
HAymHH no CTeójno bh h3 o t  jincTa, Ha3HBaiOT j i h c t o  b h  m c j i e  j o m . 
BnocjieacTBHH, c pa3BHTHe¡vi ¡na3yniHOH BerKH, b npoBOAHmyx) cncTe.My 
CTefíjIH BXOAHT H CJie^bl BCTOHHbie.

B npeaejiax nonxH jmcTOBbie cjie^bi pa3Hbix JiHCTbeB eipe xopoTxn. 
OHH H3M€HHK)TCH BMOCTe CO CTCÓJieM no Mepe BblTHFHBaHHH ero Me>K/IO-

y3jiHH. y  XBomeñ h 3 jia- 
a./r

np

3.P - -

m.si

Ji.cm

KOB xopomo 3aM*eTHO, 
Kax pacTeT ynacTox Txa- 
hh, Haxo^HmeñcH noA 
3amHTOH oKpyncaiomero 
creSeiib jihctoboto ocho-
B3HH5I HJIH JIHCTOBOrO
BjiarajiHipa. Ecah bh- 
pBarb y oahoto H3 sthx 
pacTeHHH credejib H3 
yKpbiBaromero ero ah- 
CTOBoro opraHa h cxy- 
CHTb ero, to hcho no- 
qyBCTByemb cjiaAxoBa- 
Tbiił BKyc, —  Hajinqne b 
TKaHHx caxapa; KpoMe 
Toro, OHH non™ 6ejibie 
h MHFKHe. Bjiaro/i,apH
pOCTy T3KHX BCT3BHHX 
nOHCOB H pa3BHBaiOTCH 
Me>KAoy3JiHH. 3 tot pOCT 
nojiynHJi H33BaHHe ,h h- 
T e p K . a j i H p n o r o ,  hah 
n p o M e r K y T O H H o r o ,  
BCT3BO?HOr O.

CAejiaeM Taxon 
OnbIT. BbipaCTHM po>Kb B 
ropuixe. Bbipocmee pa- 
CTeHHe nojio>KHM ropn- 
30HTa»TbH0. KoJIOC CBOeH 
TH>xecTbK) npHraeT Bep- 

xymxy CTeOJiH coaomhhh KHH3y. Ho bot nprnujio 2—3 ahh h poncb CHOBa 
noAHHjiacb, Tax xax CTeóejib b hh>khćh CBoefł nacra H3orHyjiCH, npHneM 
crnóbr npHtujiHCb Ha HH>XHHe nacra Me>XAoy3JiHH, xax pa3 HaA y3JiaMH 
( pHC. 84). npoH3BeAeHHbie H3MepeHHH noxa>xyT, hto b ¡wecrax H3TH6a 
pacTymne. ynacTXH CTedjin yAJiHHHAHCb c HH>XHeH cropoHbi h He poora 
c. BepxHeñ, hto h noAHHjio xojioc ao ero nepBOHanajibHoro noAOíxeHHH, He- 
CMOTPH Ha TO, HTO ropmOX JieíXHT ropH30HTajIbHO.

B neM Aejio? Poct 3apoAbmreBbix TxaHeii hast HepaBHOMepHO h npn- 
tom BoerAa noA BAHraraeM BHeiuHeH cpeAbi. Bo BHeuiHeH- cpeAe óyAeM mh 
HcxaTb Taxne cham, Taxnx pa3Apa>XHTeAeH, xoTopue, AeñcTByn Ha xjieTXH, 
yCHAHBaKDT HX pOCT HAH 3aMeA-XHIOT. HepBblM T3XHM BAHHHHeM ÓyAQT BJIHH- 
HHe cHAbi TH>xecTH, OHa cooSmaeT pacTeHHX) pa3Apax{eHHe h BbiabiBaer 
HaxonjieHHe b hcm oco6hx BemecTB, xoTopwe Ha3biBax)TCH ropMOHaMH, ayx- 
CHH3MH HJIH pOCTOBbIMH BemeCTBaMH. Bo3bMHTe AK)6oe XOMH3THOe paCTe-
HHe c npxMbiM CTeójieM, nojioncHTe ero ropn30HTaAbHO, — nepe3 HexoTopoe 
BpeMH CTedejib pacTenna H3orHeTCH h noAHHMeT cboio Bepxymxy Beprn-

CepgneSuHa'i
Phc. 83. npoflOJibHbiií pa3pe3 qepe3 BepxyniKy CTe6nn c 
ToyKOH pocTa; k . h - KOHyc HapacTaHH», rrpHKpbiTbiií 3a- 
qaTKaMH aacTbeB 3. A', 3 . n — 3aqaTKn na3yuiHbix noyex; 
ftP  npOKaMOKH, TU. A  —  CITHpaJIbHbie TpaXGHJlbl H 00- 
cy^bi pa3BHBaiomerocíi Jincia,' a . cut — npHMbiiíaHHe jihcto- 

Boro nŷ Ka k jiy6y u ApeBecHHe CTeÓJiR.
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KajihHO BBepx. Ecjih bbi xmaxeAbHO raMepuie npn stom n3orHyBinyiocH 
qacTB to oKaKe-rca hhjkhhh dopoHa cxeOjia yAAHHHnacb cpaBHHxejibHo 
rB en^efb  H nS e roBopa, hh>khhh cxopona pacxymefl nacía cie&iH hoa
BJIHBHH6M ' CHJIb. TJUK6CTH BbipaóOiaAa XOpMOH pOCXa ayKCHH, KOXOpblH 
Bbi3Baji ycKopeHHe pocxa kjicxok h xKaneH, o6pameHHbix KHH3y. TaKOH He 
naBHOMepHblñ pocx no A BJIHHHHCM CHJIbl XHHCeCXH Ha3B3H 6bUI r e o x p  
n H 3 m OM. H 3Becxen cjieAyromHfi onux: ecAH noMecxnxb MOjioAoe pacie­
r e  Ha paBHOMepHO BpamaiomeecH KOJieco h xaKHM oópaaoM KaK 6h  ocbo- 
SoAHXb ero ox achcxbhh chjih xnxiecxH, xo bjihhhhc nocjieAHen na pocx

npoHBAHXbCH ^pH^ aTH¡CKpHBJieHHH pa,CTymero CTCÓJIH — 3X0 oahocxopoh-
Hee AeñcxBne CBexa. y  KOMHaxHbix 
pacxeHHH nació ¡vioikho BHAexb, KaK 
BepxyniKa cxoaipero na oKHe pa- 
CXeHHH HaKAOHHeXCH B cxopoHy 
yAHAbi, rAe CBexjiee. PacxeHHe Kan 
6bi nm ex CBexa, Ha caMOM >xe Ae- 
Ae jierKO H3MepeHHHMH A0Ka3axb, 
hxo cbcx 3aAep>KHBaex pocx h hxo 
odpameHHaH • k CBexy cxopoHa 
cxeójin Kopone xoh, xoropan 3axe- 
HeHa CO CXOpOHbl KOMHBXbl. 3AeCb 
ayKCHH cofínpaexcH b KJieiKax 3a- 
xeneHHOH CXOpOHbl h oxcyxcxByex 
Ha cxopoHe ocBemeHHOH.

Ecah OAHOBpeMeHHO AeHCXBy- 
IOX CHJia XHJKeCXH H CBeX, XO H3- 
níóbi BepxyuiKH cxeójin Moryx oxa-
33XbCH CAOHÍHbIMH. fleHCXBHO CHJIbl
XHíKecxn Ha cxeóejib Bbi3bmaex pe- 
aKHHIO OXiajIKHBHHHH, CXpeMAeHHe 
pacxn BBepx, npoHb ox npHXHXHBa- 
romero bahhhhh 3eMAH, noaxoMy 
Mbl roBopHM, hxo y cxe6nfl_ nOHB- 
jinexcn o x p H H a x e A b H b i ñ r e o -  
T p O n H 3 M.

Hao6opox, AeñcxBne CBexa KaK 
6bi npHxnrHBaex BepxyuiKy cxe6nH,

¡epBHOH
pp3Apa-
kbxHne-

Phc. 84. reoTponHMecKHH H3rn6 CTe6jifl anana 

“ .^ T c ^ O B a x e n b H O ,  no oxHoweHHK, K CBexy npo-
S S S  S o " P0 *  „  T  e B  «  í  4, o T O T p O n H 3 M . » S
neHHH pocxa HeAecoo6 pa3Hbi, xax KaK cxaBax AHCibH b nono>KeHHe Han

f t r Po » „Ta "o  o” bop» ™ " ™ :Ha c3mom  «ene pacxe„He hj k  , e „ y  
He «CTJKMHTC». y ’ HCTO TOX HCpBOB H BOiaBHO H ÍI  
cHcxeMbi. >KHBbie KA6XKH pearnpyiox UeA€COo6 pa3HO H3 BHeuHHe
>KeHHH BbipagOXKOH TOpMOHOB H COOXBeiCXBeHHblM ‘ ,
cKoro npouecca, pacxsirHBaiomero KJiexKy h sac iaB ra iom ero  ee pac • 
0 6 t>hchhh HeAecoo6 pa3HOCxb hbachhh nep ab homepHOro pocxa, m h , c oaho
CTOpOHbl, HCXOAHM H3 ASHHblX cj)H3HOAOrHH, OCHOB3HHHX H3 TOJ ™ X  OnbI- 
Tax; c Apyroñ cxopoHbi, a o a /k h h  oOpamaxbCH k ecxecxBeHHOMy o x6 py, 

jiHrnb xex pacxHxejibHbix ocoCeñ, Koxopue HMeiox nenecoo6 - 
D33HO CAOJKHBHIHeCH H3CAeA'CTBCHHble CBOHC1B3. A „  . . . .

BoJibuiHHexBo pacxeHHH HMeex n p a M o e x o A m n e  C T e a n '„Rv H rl, 
“  C J I6 J K H H M H  C X e f i j I H M B ,  OHHpaiOmHMHCH H3 HOHBy, HJW 

H O A 3 y H H M H ,  y  KOXOpblX HpOCXepXbie Ha SCMAe exeSAH B y s jia x  y KOP^' 
hhioxc/  HanpHMep, SeAbiH HOAsyHHH KJiesep; cymecxByiox pacxeHHH co 
cxS hmh u e n j n n o i K H M H C H ,  Koxopbie AenAHíOTCH 33 coceAHHe p a c ie ­
ra n  c HOMOIAblO yCHKOB SaKpyHHBaiOmHXCH AHCXOBblX HepeiHKOB, K3K, H3-
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npHMep, JIOMOHOC, HJIH IIIHnOB, K3K, HanpHMOp, OKGBHK3. V BCGX 3THX pu- 
creHHä Cjiaßoe pa3BHTHe MexaHHuecKHX TKaHeñ coneTaeTcsi c öojibiuhm pa3- 
BHTHeM TkaHeñ aKTHBHHX, T. e. aCCHMHJIHUHOHHblX, 3anaCHbIX H UDOBO- 
kamnx.

OcOÖOH HyBCTBHTejIbHOCTbIO K BHeiUHHM p33Upa>KeHHiIM OTJIHHaiOTCH 
paCTeHHH B b K) m H e C H. OhH He OÖJiaflaiOT UOCTaTOHHblM pa3BHTHeM Me- 
xaHHqecKHx TKaneñ, htoôm uepuraTbCH npuMo, nos to My ohh nouHHMaiOTCH 
KBepxy c noMombio KaKOH-jinSo onopw h oößHBaiOTcn Boxpyr nocjieuHeñ. 
Me^JieHHo no^HHMaiomeHCH onnpajibio oxBaTMBaeT CTeôeju» npaMocToanyio 
onopy, npuueM ßojibuiHHCTBO BbiomHxcH pacTeHHH oxBaTbiBaeT onopy cjieBa, 
MeHblHHHCTBO CnpaBa, HTO HBJIHeTCH CBOHCTBOM OnpeuejieHHOTO BHfla. 
Tax, BbioHKH 3aBHBaK)TCH cjieBa, X Me Jib — cnpaBa.

Bo3bMCM KaKoe-jiHöo KyjibTypHoe BbiomeecH pacTemie, HanpHMep, cjia- 
cojib, oöBHToe Boxpyr noucTaBKH, h npocjieuHM 3a UBHjKèHneM ero Bep- 
xyniKH. Cnjia Turnee™ pa3upa>xaeT pacTymyio BepxyuiKy cHH3y, Bbi3biBaer 
B HHÍKHHX CJIOHX JKHBblX KJieTOK o6pa30BaHue ayxcHHa, yCKOpaeT pO'CT HHHÍ- 
Hefi CTOpoHbi h no Bop a hub a eT eaMyio BepxyuiKy, corjia-CHo orpHuaiejibHOMy 
reoTponH3My, KBepxy.

Ta CTopoHa pacTymeH uac™ creöjiH, xoTopan npaxoïa k noucTaBKc, 
ecTecTBeHHO, 3areHeHa. 3aTeHeuHbie nacra pacTyT enjibnee, neM ocBemeH- 
Hbie, cji-e^oBaTejibHO, BepxyuiKa 6yueT OTBopauHBaTbCH ot ouopbi. Ha ko neu, 
Mexai-mnecKoe pa3Apa>Kenne ot n pH koc ho b e hh h k Hen Taioxe bjikhot Ha 
pocT, 3aMeAJiHH ero h 3acTaBJiHH BepxyuiKy Bbiomerocu CTeôjiu npHura- 
MaTbCH k onope. BepeT Bepx to ouho, to upyroe BjiHimne, h BepxyuiKa, to 
OTXOflH OT naJIKH, TO npHÔJIHÎKaHCb K HeS, H, BC6 BpeMH nOflHHMaHCb OUH- 
cbiBaeT KpyroBoe uBH*eHHe.

AeJIO OCJIOÄHHeTCH TGM, UTO npH OTCyTCTBHH OUOObl, npenocTaBJieHHaa 
caMa ce6e, BepxyuiKa Bbiouieroca creßjiH Bce-raKH iipoH3BouHT KpyroBoe 
UBHIKeHHe, XOTH 3UOCb HMeeTCH, nOBHUHMOMy, TOJIbKO OTpHuaTejibHbifi reo- 
TponH3M.

H3yueHHe Bbtomuxcu pacTeHHH ßbijio nocTaBjieHo BuepBue H / J a p -  
BHHOM.  yCTaHOBHB TeOpHK) eCTeCTBeHHO TO OTOODa, OH 3aHHJICH pejibiM 
Ph^om npoBepouHbix BKonepHMeHTOB. ByuyuH no cBoeii ochobhoh cneumajib- 
HocTH 3OOJI0TOM, oh nepemeji Ha 60 t a hh Lie ckh e TeMbi, uaBamuHe 6ojiee 
yuooHbiH rum oubiTOB MaTepHaji. R  a p b h h noxasaji, mo jiioöoe oco6o 3a- 
MeuaTejibHoe cbohctbo, BbipaiKeHiioe y HeMHornx pacTemiä HacTojibKO 
nojiHo, uto B03ñy>KuaeT o6mee yuHBJieuHe, — Bbipaöorajiocb Tax me Ka.x 
h Bce ocTajibHbie, nyTeM ecTecTBeHHoro OTÔopa hb cjiaôo BbipaiKeniioro 
ejie^aMeTHoro, ho 3aTO uiupoKO paonpocTpaHeHHoro b pacTiiTejibHOM MHpe 
cBOHCTBa. TaK h b uaiueM cjiyuae cnocoôirocTb BHTbcn ecTb Kpañiree Bbina- 
>KeHHe o 6 mero CBOHCTBa kohhhk3 CTeôjiu p a cth ue p a b ho Me p ho , to ou ho h 
to upyroH CTopoHoS, rioueMy s tot kohhhk h oroicbiBaeT Bce- BpeMH Kpyro­
Boe UBHJKeHHe, OTKJIOHHHCb B CTOpOHy H BbinpHMJIHHCb. ÆBHmeHHe 3T0 Ha- 
3biBaeTCH H y T a u H e ñ ,  roBopuT, uto BepxyuiKa CTeöjia «HyTHpyeT».

Ecjih BbiomeecH pacTeHue nepeBepHyTb kophhmh KBepxy, BenxyuiKoii 
KHH3y, to CTeöejib b CHJiy CBOHCTBeHUoro eMy OTpupaTejibHoro reoTpommMa 
cuejiaeT cBoeü pacTymeił uacTbio nem o h oôepueTCH BepxyuiKoü BBepx 
nocjie nero cHOBa HanueT bhtbch, ho y>xe b oópaTiroM HanpaBjieiiHH Bmocto 
Toro HToßbi naccHBHo pacTH b npexmeM HanpaBJieHHH hjih nornSaTb oh pa- 
UHOHajIbHO H3M€HHeT CBOH pOCT nOU BJIHHHH€M HOBblX ycJIOBHH. ’ ^

Mojkho cuejiaTb eme h Ta ko ił onbiT: ecjiu uepes KopoTKne npoMe>xyTKH 
BpeMeHH KacaTbCH KOHHHKOM Kapauuama pacTymeñ BepxyuiKH, to cTeôejib 
uacT pe3KHH H3rH6. Taxan peaKUHîi Ha BHeuiHee MexaHHuecKoè pa3upa>Ke- 
Hue nojtyuHJia H33BaHHe t h r m o t p o n h 3 m a. Cbohctbo sto, uinpoKo pac- 
npocTpaHeHHoe y Bcex pacTeHHH, pe3ue npouBunercH y iidodoctkob new 
y B3pocjibix pacTeHHił.



T J I A B A  VII

KOPEHb, Ero CTPOEHHE H <I>yHKU,HH
KopeHb — sto opraH BcacbiBaHHH bo/ihm x  pacTBopoB, opraH norjiome- 

HHH BOAbI H MHHepaJIbHbIX cojiefi H nocami HX B CTeSejIb.
BTopan 4)yHKu,HH kophh — MexaHHHecKaH, 3aKpenjienne sa pacTeHHeM 

HaHJiynmero nojioiKeimsi no OTHOineHHio k 3eMjie.
C sthmh flByMH (JjyHKUHHMH CBH33Ha eme o,n;Ha, 6e3 KOTopoft nepBbie 

SBe He MorjiH 6bi ocymecTBJisrrbcsi. K o p e H b  p o e T  3 e m j i¡o, yrjiySjiHercH 
b noHBy no Mepe cBoero pocTa, npn stom, TaK * e  Kax h CTefieJib, oh ncnbi- 
TbmaeT pa3JiHHHbie HarHÓbi. Koneii, kophh H3rH(5aeTCH h nepeflBHraeTCH co- 
o6pa3HO c noTpeÓHOCTHMH pacreHHH h b ko wen ho m pe3yjibTaTe pacnojia- 
raeTCH b nanSojiee BjiaKHOM cjioe nonBbi.

KopeHb MOJKeT T3K>KC CTaHOBHTbCH B MeCTH JIHIH6 M 3anaCHbIX B«meCTB, 
Koiopbie nOTOM paCXOiiyKDTCH Ha pOCT H p33BHTHe H3fl3eMHblX HaCTefl 
pacTeHHH.

HaKOHeu, mw BHflHM, hto, HaxoAHCb b 3eMjie, kophh y oneHb MHorax 
pacTeHHH hbjihiotch opranaMH, nocpeflCTBOM KOTopbix pacTeHHe BCTynaeT 
B TeCHyiO CBH3b C ^pyrHMH OpraHH3M3MH, C03flaBaH CBOIIMH BblflejieHHHMH 
yCJTOBHH flJIH TaK Ha3bIBaeMOTO C H M Ó H 0 3 a  (cOJKHTejIbCTBa), npHHeM BCTy- 
naromne b c h m 6 h o 3 opraHH3Mbi cobmoctho yqacTByiOT b npoueccax norjio- 
meHHH h  nepepa6oTKH nHTaTejibHbix BemecTB.

1. K o p e H b  k  a k  o p r a H  b c a c bi b a h h h. Kophh pacnoJ iara ioTC H  
b n o n b c , rfle hohth Beer.ua ecTb CBo6o/u-iaH h jih  CBH3amiaH nacTHuawH 
noHBbi B o fla . XIoH<aeBbie' bo^ m h jih  bo^hi BoaoeMOB, npoH HKaa b no nB y, 
nponH TbiB a ioT  ee, pa c iB o p a iO T  M HHepajibHbie nacTHHbi h fla iO T TaK Ha3biBae- 
M b lił nOHBeHHblfi paCTBOp. 3TOT-TO nOHBeHHblH paCTBOp H BCaCbIBaeTCH  

KOpHHMH.
K a K  nocTpoeH  B cacb iB a iom H H  a n n a p a T  KopHH? E cjih B3HTb m o jio ^ o h  k o - 

peuiOK, TO BHflHO, HTO OH HMeeT BHfl HHJIHHflpa, 3aKaHTOBaiOIHerOCH 3a- 
KpyrJieHHbiM  KOHycoM . B  s t o m  h  h jih  n a p ę  J ie rK o SaMeTHTb u e jib iH  p n ą  aH a- 
t o m o - m o p(poj io r h n e c k h x  ocoóeHHOCTeft, KOTopbie o 6 t>h c h h k )t  h s m  Mexa- 
HH3M paŚoTbl KOpHH.

IlpeHC/ie Bcero o6paTHM BHHMaHHe Ha to , hto kohhhk kophh 3amHmeH 
TK3HHMH H e X JI H K a, KOTOpbie nOCTOHHHO cHapy>KH mejiymaTCH.

I lp o w J ib H b iS  pa3pe3 B epxyu iK H  KopHH noKa3biB aeT (pnc. 85), ^h to  OHa 
COCTOHT H3 3M'6pHOHaJIbHOH TK3HH —  MepHCTOMH, KJIOTKH KOTOpOH HMeiOT 
TOHKyio oóoJlOHKy, oneH b K pynH b ie n a p a  h rycTO  nano jiH eH b i npoTonjia3M O H. 
B ueHTpe Bbi^e jineTC H  rp y n n a  KJieTOK c e m e  6oJiee ry c T H M  coaep>KHM bm . 
3aTeM  jieaeaT p flaaM H  kjictkh, c p e a n  kotophx MecTaMH n p o x o a a T  nepHbie 
no jio cK H  —  sto B 0 3 fly x  b M€HCKJieTHHKax. f la j ie e  SpoeaeTCH b r j ia 3 a  no ne- 
PH^epHH CJIOH KJieTOK, BbITHHyTbIX nepneHAHKyJIHpHO K flJIH Iie KOpHH, 3 TO 
S y n y m a a  noKpoBHasi TKaHb —  anHAepM Hc.
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TaKHM 0Óipa30M, KOHHHK KOpHfl A6JIHTCH K3K Óbl Ha TpH rpynnbl FÍJie- 
tok. rjiaBHyio Maccy cocTaBasnoT kjictkh, pa3aeaeHHbie Me>KKaeTHbiMH xo- 
aaMH, b KOTopbie npoHHnaeT B03ayx. HaMenaeTCH yace 6yaym,HH annaep- 
MHC, a TaKxce óyaymnH aeHTpaabHbiH HHaHHap. TaKHM oSpaaoM MepHCTeMa 
flH(|)(|)epeHUHpoBaHa Ha Tpn cjioh: Hapy?KHbiH, H3 KOToporo B03HHKaeT anH- 
aepMHc h KJieTKH KOToporo ^ejiHTCH HCKjiíOHHTeJibH-o nepneHaHKyasipHo k no- 
BepXHOCTH, epeAHHH H BHyTpeHHHH. HapyíKHblH nOJiyHHJI Ha3B3HHe Ae p Ma -  
t o r  e H a, t . e. npoH3BoaHTea5i KOXíHUbi, cpeanníí — n e p h 6  a e m bi, H3 Hee 
o6pa3yeTca KopoBan napeHXHMa, h BHyTpeHHHH — n j f  e p o m bi. H 3 nae- 
pOMbl B03HHKaeT npOBOH,ÍIIHa5I CHCTeMa KOpHH

KHH3y ot MepncTeMbi ne>KHT eme Macea KjieTOK, Sojibuieñ qacTbio >kh-
Bbix (c 5mpaMH H íipOTO- 
njia3Moñ), ho He oaHHaKo- 
BblX. BÓJIH3H MepHCTeMbI 
OHH MeJIbHe H B HHX Mano 
BaKyojieñ, no Mepe * e  
yAa,jieHHH ot MepHCTeMbi 
OHH KaK 6bl pa3paCTaK)TCH, 
b hhx noHBjiHioTC5i Kpyn- 
Hbie BaKyOJIH, a CB5I3b Me- 
*n,y HHMH CT3H0BHTCH BCe 
pbixuee, TaK hto caMbie Ha- 
py>KHbie yíHce oxn;eji5noTCH 
OT COCeAHHX C HHMH KJie- 
tok h OTna/tatOT. Bce 3th 
MHOTOHHCJieHHbie KJieTKH 
o6pa3yK)T B COBOKynHOCTH 
«HeXJIHK» KOPH5Í.

06T>HCHeHHe stoto ho 
Boro ajih Hac opraHa Ta- 
KOBO: MepHCTeMa K O p H 5 I

npn xxBHHceHHH ero b noHBe 
Hacro conpHKacaeTCH c oct- 
pblMH o6jIOMK3MH KaMClU- 
kob h xxpyrHMH npeaMeTa- 
M H ,  K O T O p b ie  MOryT npn- 
HHHHTb en pa3jiHHHbie no- 
B p e H C X ie H H H .  EcTeCTBeHHblH 
ot6op Bbipa6oTaji npHcno- 
coójieHne, KOTopoe h 3a- 

mnmaeT kohhhk kophh ot pa3pyuieHHH — nexjiHK.
^exjiHK Bce BpeMH pacTeT, oh oópa3yeTCH óaaroaapn TOMy, uto b koh- 

HHKe MepHCTeMbI B03HHKaeT rpynna 6bicTpo flejiHiHHxcH KaeToneK (Tan Ha- 
3biBaeMbiH KajiHinTporeHHbiH caoíi), 113 KOTopbix h o6pa3yercH nexanK. Ko- 
peHb Kan 6h  mepTByeT nacTbio cbohx kjictok, samnipaacb sthm caMbiM ot 
MexaHHHecKHx noBpeJK/xeHHH. CoBepmeHHo hcho, hto nexjiHK, 6yayHH Heo6- 
xoflHM npn pafíone KopHH b TBepnoñ noHBe, Cy/ieT Menee paaBHT TaM, rae 
3eMJi5i oneHb pbixjiasi, h cobccm 6eonojie3eH TaM, rae Tpemm h onacHOCTH 
nope30B hct, t . e. y Kopneíi, HaxoaHuj,HxcH b Boae. H aencTBHTejibHo, 
y 60abIHHHCTBa BOaHHblX paCTeHHH (y KyBUIHHOK H ap.) Mbl HJIH He HaXOaHM 
nexaHKa BOBce, Han, ecan KopHH poioT Ha, nexanK ecTb, ho caa6o pasBHT. 
ToBopHT, HTO HCKaiOHeHHH noaTBepamaiOT npaBHaa, — thk an sto? Pac- 
cMOTpHM Boanoe pacTeHHe pHcxy ( L e m n a  m i n o r ,  pac. 86), cnaowHOH 
3eaeHoñ neaeHOH oaenaiomyio MHOrne npyaw. PncKa coctoht H3 naocKoro 
aHH30o6pa3Horo aonacTHoro CTefíeabKa h BepTHKaabHo bhh3 HanpaBaeHHbix

1 n o f lo S H o e  paarpa iH M qeH H e MepH'CTeMbi Ha T p n  c jio h  H aC aio flaeTC H  He B c e ra a . Ped.

P h c .  85. n p o f lO J ib H b iH  p a 3 p e 3  K o m iH K a  k o p h h :  m —  M e p w -  

deMá (rrepBHHHaH o6pa30BaTejibHaH TKaHb); k — nexjiHK; 
ui. k. —  u i e a y m a i i i H e c H  k j i c t k h  n é x j iH K a .
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npHMbIX HeBeTBHCTbIX KOpeiUKOB. CMOTpHUIb Ha CBST H HCHO BHflHUIb Ha 
KOHUe Ka>KflOrO KOpeiUKa AOBOAbHO AAHHHblH 3aiH,HTHbIH CAOH, K3K Obi na- 
jieix, oTpe3aHHHH ot nepqaTKH. OrayAa »e  oh B3hjich, BOflb b Bofle nex- 
JIHKa H€ AOAJKHO SbITb?

JleJIO B TOM, HTO KOpeHb pHCKH He V A a B H bl H KOpeHb, T. e. He KOpeHb, 
3aJIOJK€HHbIH 6IHe B COMeHH, 3TO — KOpOHb I i p H j a T O i H b l H ,  B03HHK3I0- 
ih,hh no3flHee H3 tojiihh 3ejieHoro creóejibKa. Bo3H»K.aH b TKaunx creoAH, 
KopeHb pacKH ynupaercH no Mepe cBoero pocTa b amuepMHc, HannHaeT ero 
pacTHTHBaTb, npHMepHO KaK najieu 
nepnaTKH Ha HarneM najibne. Ilojiy- 
qaeTCH o6pa3oBaHHe, KOTopoe Ha3bi- 
BaeTCH ynte He qexAHKOM, a koj i - 
n a i K O M  (pnc. 86).

BeM oTJinqaeTCH KOJinanoK ot 
qexjiHKa? MexjiHK Bee BpeMH pacreT, 
y Hero cboh sMÓpHOHaAbHan TKaHb,
Toraa KaK y KOJinaqKa HeT o6pa30Ba- 
TejIbHOH TK3HH, H KJieTKH erO, OTOp- 
BaHHbie ot snHflepMHca creÓAH, MeA- 
JieHHO OTMHpaiOT Ha nOBepXHOCTH 
KOpHH; 3T0 KJieTKH APyHOH (JjOpMbl,
ApyroPo coflepJKaHHH, hx xjiopo(|)HJi- 
jibHbie 3epHa, 3ejieHbie BHaqajie, 6y- 
peioT h Sojiee He BOCCTaHaBjiHBaioT- 
ch, HHKaKoro pocTa 3Aecb HeT. TaKHM 
o6pa30M, KOjinanoK cymecTBeHHO ot- 
jiHqaeTCH ot qexjiHKa h no nponcxo- 
jK^eHHio h no (JiopMe cbohx ajieMeH- 
TOB. OyHKHHH >Ke y HHX CXOAHbie —
3aiH,HTa KOHHHKa KOpHH.

Bbiuie qexjiHKa, BHyrpH moaoao- 
ro KopHH, HanHHaeT npocBenHBaTb 
cpaBHHTejibHO njiOTHaH, doAee TOM- 
Han Macca KJieTOK, KOTopan eme 
Bbiuie cKJiaAbiBaeTCH b njiOTHbin 
CTepxieHb. 3 tot crepweHb mm Ha3bi- 
BaeM oceBbi M a h a h h a p o m  hjih 
CTejioH KopHH, 3T0 ero npOBOAHUiaH 
qacTb.

B oceBOM nHjiHHApe o6pa3yioTCH 
nocTeneHHo cocynbi h TpaxeHAH, Ta- 
KHe >Ke, KaK h b eredAe. Boas, Bca- 
CbiBaeMan KopHeM, no sthm cocyAaM „ riTr„onri
noHAeT iB CTedejib h nepe3 eredeAb b AHCTbH. OceBOH uhahhap OKpy>KeH
napeHXHMHoS k o p o ft. _

0AH3KO npeiKAe hcm H3ynaTb inpoBeAeHHe boah b Kopne, nonoahum
HauiH cBeAeHHH o BcacbiBaHHH ee. „ „ „ „ „

TaM, rAe 3aMeTHO nanaAO odpa30BaHHH oceBoro HHJiHHApa, HaxoAHTCH 
b c a c bi b a K) in a a 3o h a KopHH;  3Aecb kactkh anHAepMHca 
DOCTbl, Ha3bIBaeMbie KOpHeBbI MH BOAOCK3MH (pHC. 87 H 88;.
OHH KOpOTKH, 33TCM q€M BblUie — T6M AAHHHee, a CaMbie BepXHIie yBHA- 
inne. Hcho, hto ohh pa3iio ro  BOspacTa, HHJKHne —  MOjiOAbie, a caMbie Bepx- 
HHe 1_ caMbie CTapbie. OTAeAbHbie KneTKH anKAepMHca pa3pacTaioTCH Tax, 
hto BbiTHTHBaioTCH [b cAembie TpySomKH, AOCTBraiO'inHe 2,5—3 m m  b AAHHy. 
PenKO HanpHMep, y pacTeHHii, BbipaeTaromnx bo bahikhom B03Ayxe, ohh 
AocthtaK)T 8—9 m m . KopneBbie boaockh] nacro narndaiOTCH, Bcrpenan 
b noHBe npenHTCTBHH. B TaKHX BOAOCKax-TpydKax HApa Beeraa h3xoahtch 
Ha caMOM Konne, norpy/Kemibie b tohkhh nocTeHHbifi caoh npoTonjia3Mbi.
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oGiuhh bha; E  —  koothk kophh c koji- 
nanKOM («); b KOJinanxe bhahh KaeTKii

c pa$naaMH (p).



KopHeBOH BOJIOCOK HBJIHeTCH BblpOCTOM KJieTKH BnHflepMHCa (CM. 
pac. 47). O h BcerAa oAHOKJieieH u npeflCTaBjineT co6oh ocMOTHHecKHH npH- 
6op, t . e. b h€ m  Bcero Banmee njia3MaTHHecKaH nepenoHKa, BcacbiBaiomaH 
pacTBopbi MHHepa^ibHbix cojieft u BbmejiaiomaH HapyjKy opraHHaecKHe pac- 
TBopbi. OHa o6jiaA aer H36HpaTejibH0H cnocoSHocTbio, t . e. b 3aBHCHM0CTH ot 
CBoero xHMHqecKoro cocTaBa nponycKaeT onpeAejieHHbie BemecTBa h He 
nponycKae.T apyrne. KopneBbie bojiockh —  sto  Moryaee opy^He BcacMBaHHH.

KopHeBbie BOJIOCKH CBOHCTBeHHbl TpOMa^HOMy ÓOJIbUlHHCTBy pacreHHH.

Phc. 87. Kohhhk Mo.io/ioro Kopna c 
30hoh BcacbiBaHHH: k  — Kopa KOpHflJ 
o. ą — oceBOH uhjihhap; m  — Mepw- 
CTeMa (KOHyc HapacTaHHir KopHa); 
h — iexJiHK c uieaymamHMHCH KaeT-

K3MH.

Phc.' 88. ripopocTOK rpaóa (C a r p i- 
nus). z. k  — raaBHbifl Kopenb; 6. k — 
óoKOBbie Kopna; k . e — 3oabi KopHeBbix 
BoaocicoB; c — ceMaaoaH; n . k — n o a c e -  
MsmojibHoe KoaeHo; n . a — nepBbie an-

CTbH.

TaM, r^e HexBaraeT KopHeBbix bojiockob, BcacbiBaHne H^eT npocTo qepe3 
anHAepMHc, ho noBepxHOCTb anH/iepMHca, kohchho, He3HanHTejibHa no cpaB- 
HeHHfO C nOBepXHOCTbiO KOpH€BbIX BOJIOCKOB. ECJIH H3MepHTb o6m,yiO flJIHHy 
BOJIOCKOB OAHOTO paCTeHHH, TO OHa 6yAeT HCHHCJIHTbCH KHJIOMeTpaMH, XOTH 
ohh caMH oneHb Majibi.

KopHeBOH bojiocok — o6pa30BaHHe HeflOJiroBenHoe; oh BbipacTaeT, 
npoH3Bop;HT rpoMa^Hyio paóoTy no BcacMBaHHio noHBeHuoro pacTBopa h 
3aTeM OTMHpaeT, 3aM€H5JHCb HOBbIMH BOJIOCKaMH H3 paCTymeft naCTH KOpHH.

KaK y3H3Tb, HTO BCaCbIBaHHe npOH3BOflHTCH HM6HHO 3TI1M ynaCTKOM 
KOpHH, O^CTblM KOpneBblMH BOJIOCKaMH? HaflO  B3HTb SaHKy H H3JIHTb B Hee 
pTyTb, Bo^y h pacTHTejibHoe Macjio. ^Khako cth  s t h , KonenHO, CMeuiHBaTbCH 
He SyflyT. E cjih 3aTeM B35m> BbmyToe H3 nonBbi pacTeHHe h onycTHTb b 3Ty 
SaHKy Tan, htoóm  kohhhkh  KopHefl 6um  norpyjKeHhi b pTyTb, 30Ha KopHe-
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bmx  boaockob HaxoflHJiacb b BOAe, a BepxHHH liacTb b Macjie, t o  pacTe- 
HHe ÓyAex BcacbiBaTb BOAy h He 3aBHHex. Ctoht, o ah bko , onycxHXb pacxe- 
HHe TaK, HToSbi KopneBbie boaockh norpyBHJiHCb b pTyTb, hah noAHHXb ero 
c TeM HTodbi KopweBbie bojiockh nonajiH b Macjio, pacxeHne 6bicxpo 3aB - 
HeT x’oxh 3HaHHxejibHaB uacxb kophh Bee w e óyAex b boag. JXbjio b to m ,
XXO H H HHWHHH, HH BCpXHHH U3CXb KOpHH B O W  «  BCaCbIBaiOT, BCaCHBaCT 
TOAbKO Ta HaCTb, KOTOpaH nOKpbITa KOpHeBblMH BOAOCKaMH.

TpySOHKH KOpHCBblX BOAOCKOB, HaXOAHIUHeCH MOKAy HACTHUaMH HOHBbl, 
Bcxpeuaiox xaw nonBeHHhifi pacxBop, Koxopbin uHpKyjinpyex no KanHAAHpaM 
Me>KAy 3XHMH UaCXHU3MH. KopHeBOH BOAOCOK HC HXO HH06 K3K OAHOCXO- 
ponH^paapocinaHCH KAexua 3HHAePMHca, c oahoh KpynHOH uenxpaAbHOH 
BaKyoAbio. noHBeHHbifl pacTBOp, nonaAaa b axy BaKyoAb, paswnwaex kac - 
XOHHblfi COK H, yBeAHHHBBH ei'O oSb CM, COBAHCT CHAbHOC BHyxpHKAeXOMHOe 
aaBACHHe OAHOBpeMCHHO B KACTKaX KOpbl KOpHH, AOKaiUHX uoa  anHAepMH

u OpraHHneCKHX KH'CJIOT B u lli» ,  « M  B anllABpMMCe, 
S o S  i u y  C03f l aK,TCB yCIOBHH AJia BblTBrHBBHHfl BOAH »3 nOCJIBfl-
„ t o T r J e i K a x ,  A a m n x  ray6* e  b K o pe .-flaa  BHrarmaHHa •  »  
fin nee naDVKHbix kacxok. noAyuaeTCH KaK 6bi ropH30HTaAbHbiH tok ot ann- 
AepMHca K occBOMy nHAHHApy. noAaraiox, uxo, AOHAA AO «ero noA ^ whm 
BHyTpHKAeTOHHblM ASBACHHeM, BOAS iK3iK 6bl BpbIBaeXCH B COCyAbI

^ “ 30¿ T p e n b  npeACTaBAACT co6 o h  npn6op, KOxopbiHHe 
TOAbKO Bcacb iBaeT bo Ay, HO H OTAaeT ee b  cocyAbi noA AaBACHHeM, ÓAa- 
rO flaDB neMV BO A a nOAHHMaeTCH K AHCTbHM.

A HacKOAbKO cHAbHO AaBAeHHe, BbipaSaTbiBaeMoe KopueM, noKa3biBaex 
onbiT c TaK Ha3biBaeMO0 nacoKofi. Bbi 6epexe KaKoe-Hn6yAb pacxeHHe c xo- 
noino pasBHTOH KopHeBOH cncTeMOH, cpesaexe ero cTeóeAb h Ha ocxaxcw 
?Te6AHP naAGBaexe cxeKAHHHyio xpySxy, H3orHyxyio b «JwpMe ^ ™ hckoh 
fivKBbl S' OHa ÓbICTpO nepenOAHHXCH COKOM, BblTeKarotHHM H3 cxcSah, npn 

coxa 6y « r  3HaBHTBJibHO (XMbwe, ae« oóteM Bcero ocraBiHe- 
roca pacreHHa. Ecau 3aBH3arb Bepxyuixy cpe3aHHoro CTeSjia, aaapHMep, bb- 
» o r p a S ™ 3b,. aysbipe», o h  nepenoaaHTCa c o k o m , pacrHHerca a «omei. 
E cah  sa.vieHHTb nysbipb pTyTHbiM m a ho  m  ex po m  , to  Aerno saMexnxb, uxo 
aaBACHHe coKa, BbiTeKaiomero h3 paHbi, AOCTHraeT 2— 3 aTMOCt})ep.

KaK >Ke BbiAep>KHBaeT noAoSnoe AaBAeime TOHKan KAeToquaa ooo- 
AOH'Ka’  OHa ynpyra , pacTarHcaeTCH, a ne paspbiBaerca, KpoMe toto , 
AerKo'nepeAaeT hsómtok eona coceAHHM KAeTKaM, noaxoMy pasBrnoe kact- 
K3MH KOpbl KOpHH AaBACHHe H BbipaJKaCTCH B nOAHHTHH BOAbI HO COCyASM

creiAi xenepb k  BemecTBaM, norAomaeMbiM pacxcHHeM c b o a o h .
3 to  6vAex M H H e p a A b H o e ,  h a h  s o A b H o e ,  n n x a H n e  p a c x e H H H .  
n PH noAHOM OKHX3HHH pacxeHHH MH iioAyxHM BbiAeACHHe rasooSpasHOH 
yrAeKHCAOXbi, napoB bo a m , aaoxa h xBepAbifi ocxaxoK, H3B^ T t 
HeM 3 O A bl. XHMHHeCKHH 3H3AH3 nOACKa3bIBaeX, HXO SOAa 3X0 CMeCb MH 
HepaAbHbix BemecxB, b x o a h b h ih x  npn jk h s h h  b cocTaB pacxeHHH, MHorne H3 
KOToiux B»y HeoSxoaaMbi. Ha aonpoc, »3 aero c o c ro "  pacreHHa, M b , o r- 
BenaeM: h 3 yrAepoAa, cocxaBAHiomero 45 npou. o6mero Beca cyxoro 
pacxeHHH, KHCAopoAa, cocxaBAHiomero 42 upon., BOAOpoAa 6,5 npou., 
330X3, cooxBexcxiyiomero 1,5 npou. n MHuepaAbUbix coAen, b o6meM «aro- 
iu h x  5 npou. cyxoro Beca. CyxHM secoM Mb. naabiBaeM xox Bee, uoxopbiu 
noAVHaexcfl npn BSBeuiHBaHHH uacxeu pacxeHHH, HacxoAbKO xmaxeAbHO Bbi 
cyineHHbix b cyuiHAbHOM uiKa(j)y, uxo Bee h x  ocxaexcH neHSMeHHHM nocAe
uecKOAbKHX noB xopH b ix  npocyuiHBaHHH .

C oexaB  30AbI HCnOCXOHHeH KaK AAH pa3AHHHbIX pacxeHHH, T aK u H UA 
O A H oro pacxeHHH pa3AHHHoro B 03pacxa , ho bcc >Ke k h a h h , K aA bunu, ę o c -  
cboD cepa M arH H fi h >KeAe30 n p H c y x c x B y io x  nouxH  B ce rA a . K p o M e  x o ro . 
o6Hapy>KeHbi x a o P, MapraHeu, 3a k )m h h h h , 6op , KpeMHHH, a b oxAeAbHbix 
CAynaHX — UHHK, MCAb, Ko6aAbX, HHKCAb, H3XpHH, HOA H AP-
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KorAa yqeHbie BnepBue o6napy>KHjiH HajmqHe Bcex bthx sjieMeHTOB 
B aojie pacTCHHH, HX 3aHHxepec0 Ba.no K3K 3HaièHHe Ka*Aoro sneMeHTa
B HÍH3HH paCT€HHH, T8K H HCTOHHHK erO.

Mbl y>Ke paHee otmcthjih, qxo yrnepoA, KHcnopoA, boaopoa h 33ot 
nojiyqHjiH HasBHHHe opraHoreHOB, Tax xax hmchho ohh-to h oöpa3yjoT op- 
raHHHecKoe BemecxBO, ïipHqeM mm pa3JiHqaeM öonee npocxue TpoÖHue 6e3- 
330THCTM6 COeAHHeHHH, K 3 KOB bl yxJieBOAM H JKHpH, H ÖOJICe CJIOJKHMe qeT- 
BepTHbie a30TC0A€pjKaiAHe, KaxoBbi öeJiKH.

Ko JIH q 6CT B€ H HO OCHOBHbIM 3JI€MeHTOM BCÊFO COCTaB3 paCTCHHH HB-
JiHercH yrjiepoA. KaK y * e  oxMeqeHO, yraepoA nornomaexcH jihctbhmh 
b (popMe yrjieKHCJioro ra3a, khcjiopoa h boaopoa nocTynaiOT b pacTCHHe 
b BHA6 BOAbi, OTKyAa * e  öepyTca ocxajibHbie BeipecTBa?

TpyAaMH mhofhx yqeHbix 6mjih BbincHenu hctohhhkh KaxAoro ajie- 
MOHT-a 30JIM. Bee 3TH BJICMCHTbl IipHcyTCTByiOT B Hoqße, qacTbio B BHAe 
MHHepajIbHblX 06pa30BaHHH, qaCTbK) B BHAe CJIO/KHMX COeAHHeHHH b koto- 
pMe BXOAHT T3K>Ke h opraHHqecKHe Bemecxßa. H 3 noqßu ohh BcacbiBaroxcH 
KopHHMH b BHAe rioqBeHHoro paCTBOpa.

K a n o e  3HaqeHHe HMeiOT Ann pacTCHHa OTAejibHhie MHHepajibHue Beme- 
cxBa, Bepąee, OTACjibHbie aneMCHTH?

¿U h pemeHHH axoro Bonpoca npHöeraiox k m e x o a  y b o a h u x  
k y j i  b X y p. ripopamHBaiox ceMCHa, HanpHMep, KyKypy3bi, h KyjibXHBHpyiox 
hx 3axeM b AecxHjijiHpoBaHHOH BOAe (pHc. 89), k kotoooh npHöaBJiHKxx He- 
Koxopoe KojiHqecTßo cojieñ, HaxoAHMbix npn anajinse b hx >Ke aojie. Oahh 

pf.c™ 0p0B Ha 1 A b°äw coacp>kht 1 3 asoxHOKHcnoro Kajibuna 
n 4  f IOpHCTOr°  KajlHH (KCl); 0,25 cepnoKHCJioro Marnnn 

(M g S 04/ h 0,25 (poctpopHOKHcjioro Kann* (K H 2P 0 4) h hcckojibko xanejib 
cnaöoro pacxBopa xjiopHoro >Kene3a. B xaKOM paexßope pacxeHHH npoBo- 
AHT Becb nepHOA BerexauHH, npHqeM paexBop bosmojkho name mchhctch 
yAaßajiocb xieoAHOKpaxHO nojiyqaxb 3penoe njioAOHouieHHe. CjieAOBaxejibHo" 
a3ox, cepa, (pocipop, khjihh, MarnHH, KajibUHÖ h *e jic 3o ßnojiHe oßecneqH- 
Baiox pocx h njioAOHouieHHe

Tenepb nocxaBHM Boopoc o 3HaqeHHH Ka>KAoro sjieMeHxa (pnc. 89). 
E cjih k yxasaHHOMy pacxBopy He npiiöaBJiHXb Hcenesa, xo pacxeHHe 

oyAex nepBoe bjjcmh pacxH HopMajibHo, 3 a HCKJiioqeHHeM oxpacKH. Oho co- 
BepmeHHO He oopa3yex xnopotpHJuia. CjieAOBaxe jimio, ,no ncxomeHHH 3anac- 
Hbix nHxaxejibiibix èemecxB ccmchh pocx npeKpaxHxca 3a neB03Mo>KHocxbio 
oopa30BaHHH opraHHqecKoro BemecxBa BHOBb.

ripH OXCyxCXBHH B paCXBOpe MaXHHH, KOXOpblH BXOAHX B COCXaB XJIO- 
potpnjijia, pacxeHHe AOJiro ocxaexca 3ejieHbiM. ¿¿ejio b xom, qxo MarHHh 
b ceMCHax coAepiKHxcH npoueHxHo öojibiue, qeM b Apyrnx qacxax pacxe­
HHH, h oh yAOBJiexBopHxejibHo nepepacnpeAejinexcH b mojioamx jiHcxbnx- 
no3AHee, OAHaxo, h 3Aecb  ̂noHBjinexcH JKejixoe OKpamHBaHHe BMecxo 3ejie- 
Horo. Pocx xaKHX pacxeHHH Booßiixe chjibho 3aAep>KHBaex'CH. PacxeHHe rojio- 
Aaex 6e3 MarHHH CHJibHee, qeM 6e3 xe jie3a.

Ooccpop BXOAHT b cocTaB HyKjieonpoTeHAOB HApa, nosTOMy OTeyxcTBHe 
ipoctpopa b pacxBope Bbi3biBaeT ocTaHOBKy hacphmx acjichhö h noAaßjiHeT 
aKTHBHocTb MepHCTCMbi. Ocoöchho pe3Ko cKasbiBacTCH OTcyTCTBHe cfioccbopa 
H3 pocxe KopHCH, a s xosHHCXBe — Ha pocxe KopHenjioAOB He MemaeT 
na-noMHHTb  ̂ qxo aanac 4)oc4)opa b ccMenax coxpaHHexcH, rJiaBHUM oÖpaaoM 
B (popMe ÇHTHH3 (KHCJI3H Ka^bHHeBo-MarHesHajibHaH cojib cboccbopHoä KHC- 
JiOTbi). 0HTHH ynoTpeöjiHexcH KaK JieqeÓHuñ npenapax.

J J enepb ÄOK,a3aHO- ™  pacTeHHH H y *ÄaioTca xaKKe «  B paÄe apyrax sJieMeHTOB 
» « » p u l? ’ UHHK’ 6op’ ari!0MHHHa’ * » .  X-’ 0P’ KpeMHHH H neKOTOpbie Äpyrae), ho b Kpaßue 
HOBKO Ifur, , t HLIX K0JIHl|eCTBaX' ®TH 9JIeMęHTU Ha3bIBaiOT MHKp03JieM6HTBM.H. PpH nOCTa- 
HftxonarJa  lBHOCHTb Hx „B nHTaTe^bHHH pacTBop ne HyjKHO, Tan KaK «x cae^u o6 uhho

b k- S S Ä “ ’ ' ” *  cTenoK

142





OTCyTCTBHe KaAbHHH npHBOAHT K pC3KOMy OTpaBACHHIO pacreHHH: OHO 
MeJIbHe HOpMaJIbHOrO, MCCTa.MH pa3AyTO, AHCTbH OHCHb y3KH. KaJIbUHH HCH- 
TpajiH3yeT HAOBHToe AeHCTBHe, KOTopoe hpoh3boaht Ha npoTonjia3My hh- 
CTbie COAH M3THHH, H3TpHH H K3AHH. KpOMC TOTO, OH HeHTpaAH3yeT T3KJKe 
opraHHHecKHe khcaotm , HaKonjmiomHecH b KAeTKax b pe3yjibTaTe Henoji- 
hoto okhcachhh yrjieBOAOB. OKcajiaTbi KaJibii,HH —  oAHa H3 odbiKHOBeHHeii- 
iiih x  cocTaBHbix qacTefl KjieroHHoro coAepniHMoro hah b pacTBope, KaK 
B AHCTbHX m a Be AH, HAH B BHAe KpHCTHAAOB, O KOTOpbIX MbI yJKe AOCTa- 
TOHHO TOBOpHAH.

Eme 6oAee ryduTeAbno a a h  pacTeHHH oTcyrcTBHe K3ahh . OcoSeHno 
MHoro ero b MepucTeMe h boo6me bo BHOBb o6pa3yiomnxcH opraHax. 
B ooAbuiHHCTBe CAyqaeB oh He3aMeiiHM, xoth b HeKOTopbix cAyqanx mojkct 
ObiTb 3aMemeH HaTpneM. B b o a h h x  KyAbTypax OTcyrcTBHe khahh cKa3bi- 
BaeTCH BABOe MeHblUHM POCTOM, CAaSbIM p33BHTHeM KOpHCBOH CHCTCMbl, 
>KeATH3HOH H qaCTbIM 33KpyqHBaHHeM KpaeB AHCTbeB. n PH OTCyTCTBHH K3- 
AHH b noHBe nAOAOBoro caAa ahctb3 ndAOHb ct3hobhtch ohchb 6AeAHOH 
H HAOAbl AHIIiaiOTCH CBOHOTBCHHOH HM OKpaCKH; Ha nOAHX XAOHHaTHHKa 
HHCAO KOpO&OHCK yMCHbluaCTCH B HCCKOAbKO pa3.

H3 ApyrHX SAeMCHTOB 60p B BHAe dopHOH KHCAOTbl OK333ACH HeodxO- 
AHMbllW AAH HOpMaAbHOTO p33BHTHH AbHa. KpeMHHH, OTAaraHCb B KAeTOH- 
Hbix odoAOHKax, KaK 6bi cdeperaeT qacTb yrAeBOAOB, HAymnx He Ha no- 
CTpoHKy cKeAGTa, a Ha HHTaHHe, noqeMy ypojKafi yBeAHquBaeTCH. A aio m h - 
hhH, KOToporo ocodenho MHoro b nAayHax, HrpaeT poAb KaxaAH3aTopa; 
y KOMHaTHoro h caAOBoro pacreHHH —  ropxeH3HH —  po30Bbie odbcmo abcth ' 
npn npndaBAeHHH 3aiomhhhh k noqBe npHHHMaiOT chhioio OKpacKy. HaTpHH 
BXOAHT B COCTaB MOpCKHX BOAOpO'CAefi, KaK H HOAJ ero MHoro B paCTeHHHX 
COAOHH3KOB, KOTOpbie 6e3 HaTpHH He UBCTyT. U.HHK —  CHAbHblH KaT3AH3a- 
TOp, HJJHMCM y IIAeCHeBblX rjillOO B OH BbI3bIBaeT CHAbHblH pOCT y r  H o r a >1 
nAOAOHOuieHHe. ’ J

HeodxoAHMO eme noAnepKHyTb doAbiiioe 3HaqeHHe cepbi, BXOAnmeS 
B npOTCHHOBbie COeAHHeHHH. Cepa 3aHMCTByeTCH paCTCHHHMH HCKAiOHH- 
1 eAbHO H3 CepHOKHCAbIX COeAHHeHHH. H3 HedCAKOBblX COeAHHeHHH cepbi 

xapaKTepHbie a ah  Bcex KpecTOHBeiHbix ropqimHbie MacAa 
(CaHgNLb), a TaKxte qecHoqHbie MacAa AyKOBbix pacTeHHH. XapaKxepHan 
OCOOeHHOCTb Bcex 9THX COeAHHeHHH Ta, HTO CCpa B HHX He CBH3aH3 C KH'C- 
AOpOAOM.

K  onbiTaM c BOAHbiMH KyAbTypaMH Haao cAeAaTb eme CAeAyromyio 
OTOBopKy. BbipamHBan pacTeHHe H3 ceMeHH, m h  AOAXHbi noMHHTb, qTo 
b TKaHHX ceMHĤ  HaxoAHTCH nHTaTeAbHbie 3anacHbie BemecTBa, coAepma- 
mne HopMaAbHbiS 3anac coAefi, HyxHbix MOAOAOMy pacTeHHio. Tax KaK 
OnbITbl A6A3IOTCH odblHHO C MOAOAbIMH paCTCHHHMH, KOTOpbie €11X6  HC H3- 
pacxoAOBaAH Bcero cBoero 3anaca, to pe3yAbTaTbi onbiTOB nepBoe bpcmh 
HecKOAbKO 3aMacKHpoBaHbi. HaAo Bbi>KAaTb noxa 3 anacbi H3pacxoAyiOTCH. 
To, hto pacTeHHH HaxoAHTCH b BOAe, a He b noqBe, 3HaqeHHn He HMeeT. 
nocAeAyiomHM HccAeAOBaTeAHM yAaBaAocb BbipamHBaTb ao nAOAOHomeHHH 
He TOAbKO 3A3KH, HO A3 Hie nAOAOBbie AepeBbH B K3AKaX C BOAOH 6 e3 
noqBbi, nocTOHHHo bo3o 6hobahh nHTaTeAbHbin pacTBop coach. 3 th O'nbiTbi 
coBepuieHHo hcho noKa3aAH, hto pacTeHHH npeKpacHO pa3BHBaiOTCH, AHuib 
Obi 6 biAH H3ahh,o Bee HeodxoAHMbie hm coah, Tax Kax KamAan cocTaBHaa 
qacTb 30Abi HMeeT cneuHc})HqecKoe 3HaqeHHe. •

nOHCHHM eme 60AC3HeHHbIH BHA pacTeHHH, BbipOCHIHX np>H HeAOCT3TKe 
KaAbHHH. K ota  a pacTeHHe a h u ih t , to oho CH<HraeT caxap. E cah npn stom 
KOAHqecTBo KHCAopoAa, HeodxoAHMoro a a h  peaKu,HH okhcachhh caxapoB 
HeAocTaToqHo a ah  npeBpameHHH hx b yrAeKHCAbift ra3 h BOAy (BHyTpn Txa- 
Hea ero oShaho  HexBaTaeT), to noAyqaeTCH HeAooKHCAeHHbiH npoAyKT— 
opraHHqecKHe khcao tu , HaAHqne KOTopbix b >kh bm x  kactkhx napaAHayeT 
paooTy npojonAa3Mbi; pocT npHOCTaHaBAHBaeTCH, rapMOHHH pocTa OTAeAb- 
h h x  TKaneH HapyuiaeTCH, h noAyqaeTCH HCKpHBAeHHoe pacTeHHe. To x(e
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caMoe, ho b eme Sojibiueñ CTeneHH othochtch h k Kajmio, 6e3 KOToporo 
aaoBHTbie npoflyKTbi o0MeHa coBepmeHHO pa3pymaK>T pacTHTejibHbiñ opra- 
HH3M. Kamm arpaeT Tanme pojib KaTajmsaTOpa m hcoÓxoahm npn pa3JiHH- 
hhx  npeBpameHHíix yrjieBOAOB; tbk, no HccJieAOBaHHHM C. n . K o c t bi- 
q e B a  (1903), 6e3 KaJiHH HeB03M0>KH0 orjiomemie Kpax.Majia.

Pe3yjibTaTbi Bcex sthx HccjieflOBaunfl nojiomeHbi b ocHOBy TaK Ha3bi- 
BaeMoro BereTannoHHoro Meioaa. PacTeHHH KyjibTHBHpyiOTCH b uhhkobhx 
cocyaax c o6pa3uaMH HcnbuyeMOH nonBbi hjih c npoKajieHHbiM necKOM, ko- 
Topbiñ nojiHBaeTCH cJiaSbiM pacTBopoM nepemicjieHHbix Bbime MHHepajibHbix 
cojieñ. Fio coctohhhio pacTenHH h no TOMy, KaK Ha hhx BjmneT AoSaBKa 
MHHCpajIbHOrO nHTaHHH, CyflHT o CBOHCTBaX nOHBbl H O TOM, B KaKOM HMeHHO
BHfle yao6peHHH oHa HymAaeTCH. K. A. T h m h p h 3 e b b yBjiexaTejibHOH 
CTaTbe «IlojiBeKa onbiTHbix cTanunn» b 1885 r. (co6paH«e commeHHH. t . III, 
d p . 234) oneHb hcho npeACTaBHji 3aaann h uejin onbiTHbix cTaHunn, koto- 
pux Tenepb TaK mhoto b HameM Coio3e, h Koiopue 3anHMaK)TCH H3ynenHeM 
KopHeBoro nHTaHHH pacTOHHñ.

PacTeHne pearHpyer oneHb tohho na HCAOCTaTOK jhoSoh cojih h, t 3khm 
o0pa3OM, onpeAejmeT HeoSxoa h MOCTb b tom  hjih hhom MHHepajibHOM yAO0- 
peHHH. CaMbiñ npocTOH pacqeT noKa3biBaeT HeoóxoAHMoerb BBOAHTb b nonBy 
HymHbie pacTeHHHM SJieMeHTbi. E cjih coópaHo 100 u¡ nmennubi, to sto 3Ha- 
hht, hto coSpaHO 45 yrjiepoAa, KOTopbiñ pacTeHHH nojiynHjm H3 B03Ayxa.
B to me BpeMH co6paHo Tanme h 1,5 u¡ a 3 0 T a , KOTOpbiñ pacTeHHio ao- 
CTaeTCH TpyAHee, b BHAe a30TH0KHCJibix cojien nonBbi, h ero HeoóxoAHMO 
BBOAHTb B nOHBy B BHAe CeJIHTpbl, H3B03H0r0 yAOSpCHHH, pOTOBblX CTpy- 
JKeK, KOCTHHOH MyKH H T. A. To me OTHOCHTCH H K (j}OC(JX)py, XOTH AJIH 
nocTpoeHHH Tejía pacTeHHH ero h HymHo onenb MaJio. BBeAeHHe (JioccjiaTOB 
b noHBy HeoOxoAHMo, TaK KaK oneHb nacTO hmchho cJiociJiopa-TO h HexBa- 
TaeT. B noHBax nepH03eMH0H nojiocbi a30Ta oqeHb mhoto, a (jiocijiopa nacTO 
HexBaTaeT, h TaM HeoóxoAHMhi <J)oc<J)opHOKHCJibie yAoópeHHH, a ne a3orao- 
KHCJIbie.

OcoSeHHo noApoóno paspaóoTano yaemie o MHHepajibHbix yAoSpeHHHX 
AJih caxapHOH cBeKjibi.

[OAH3KO HymHO HMeTb B BHAy, HTO OAHOCTOpOHHee npHMCHeHHe MHHe- 
pajibHbix yAoSpeHHH He MomcT oóecnenHTb nojiyneHHH bhcokhx ypomaeB.

¿ jih noJiyHeHHH HenpepbiBHofi npnóaBKH ypoman hcoóxoahmo oSecne- 
HHTb paCTeHHIO HaJIHHHe Bcex (JiaKTOpOB B AOCTaTOHHOM KOJIHHeCTBe (CBeT, 
Tenjio, Bjiara h Ap.) h bbicokhh ypoBeHb arpoTexHHKH (33koh paBHo- 
3HaHHMOCTH BCCX (fiaKTOpOB 3KaA- B. P. BHJIbHMCa)].

TaKHM o6pa3QM, BcacbiBaiomaH 30Ha Kopneñ oSecneHHBaeT pacTeHne 
boaoh, a Tanme cepoñ, 4)oc<í )0POM> a30T0M, K a jra e M , KajibuHeM, MarHHeM, 
mejie30M h np.

[Bce 3TH SJieMCHTbl BBOAHTCH B paCTCHHe B BHAe 3HHOHOB H KaTHOHOB. 
Tan, HanpHMep, a30T, cepa h (}ioc(J)op nociynaiOT b pacTeime b BHAe aHHO- 
HOB 330TH0H, CepHOH H (|)OCíjlOpHOH KHCJIOT; KajIHH, KaJIbUHÍI, MarHHH —
B BHAe KaTHOHOB. IlpH 3TOM nOBbimeHHaH KHCJIOTHOCTb OOHBbl CIIOCOQ- 
CTByeT ycHjieHHOMy norJiomeHHio KopueM pacTeHHH aHHOHOB, a noBbimeHHaH 
meJIOHHOCTb --- KaTHOHOB] .

IlocTaBHM eme Bonpoc: ecjra BpeAeH HeAOCTaTOK ynoMHiryTbix ajieMen- 
TOB, TO MOmeT JIH SbITb BpeACH HX H30HTOK? OTBeT yTBepAHTejIbHblH, —
no KpaííHeH Mepe m h  3naeM, hto H30biTOK KajnmHH b noHBe ajib mhothx 
pacTeHHH BpeAeH, a y t]jpyKTOBbix AepeBbeB Harnero lora nepeAKo Bbi3biBaeT 
ocoóyio 6oJie3Hb —  xjiopo3HC. KaKHM-To, eme njioxo BbmcHeHHbiM, cnocoóoM 
cojín KaJibUHH cBH3biBaioT b noHBe mejieso, KOTopoe, SjiaroAapH 3TOMy, CTa- 
hobhtch neAOCTynHbiM kophhm, h pejibie BeTBH HammaioT mejiTeTb, He 
OyAyHH B COCTOHHHH HOpMajIbHO pa3BHB3Tb XJIOpÔ IHJIJI. Pa3 XJI0p03HC H3- 
HajicH, oh noHCMiiory pacnpocTpaHHeTcn Ha sce AepeBo h ryoHT ero.

BpeAHbiM hbjihctch npiicyTCTBHe b nonBe B SojibiiiHX KOJiHnecTBax xjio- 
pncToro HaTpHH h ApyrHX HaTpoBbix h xJiopncTbix cojieñ, 3acojieHHbie
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noTObi, KaK npaBHjio, deciuioAHbi h HyKAaKmm b dojibuioñ paOore no hx 
yjiynineHHio.

XI.O CHX nop Mbl HM6JIH B BHAy MejIKHe KopeniKH, HaCTO Ha3bIBaeMbie 
KOpHeBbIMH MOHK3MH; B03bM€M TOnepb OdlUyiO Maccy MOJIOAblX H CTapblX 
KOpHeñ, H3BeCTHyiO nOA HMeHeM KOpHeBOH C H C T e M bl.

Pa3MepbI KOpHGBOH CHCT6MU 33BHCHT OT 
BHeHIHHX yCJIOBIIH. Y  BOAHHblX paCTGHHH OÓblHHO 
KopHeBaa cHCTOMa HeBejiHKa. HaodopoT, y pacTe­
HHH 3acyuiJiHBbix MecTHOCTeñ, y pacTeHHH ny- 
CTbIHb H CTeneñ KOpHH OdblHHO pa3BHBaiOTCH 
oqeHb CHJibHO, Aceraran nació 3hamué jilhok 
rjiyfinHbi.

Axaa. B. A. K e j u i e p ,  dyAyniH b CpeAnen 
Aann, odparaji bhhm aniñe na BbiiueynoMHuyTyK) 
Bep6jiio>KbKD KOjnonKy (A l h a g i c a m e l o -  
r u m )  H3 ceMencraa dodoBbix (pac. 90), pacTy- 
myio nejIblMK 3apOCJTHMH B njIOTHOH TJ1HHHCTOH, 
a nació h Ha 3acojieH«OH nonBe. 3 to pa-CTeHHe 
HMeer pa3BeTBjieHHbiH 3ejieHbiñ CTedejib bmihh- 
HOH AO HOJiyMeTpa. C MejUKHMH JIHCTOHKaMiH H 
HpKHMH UBeTaMH; OHO CJiyJKHT, IieCMOTpH Ha
oboh kojhohkh, ñamen ajih BepfijiJOAOB. Bepx-
HHH CJIOH HOHBbl nOA HHM npOnHTaH COJIHMH, 
KOTopbie no CBoen pacrBopHMOcra aojijkhh jier- 
KO BCHCbIBHTbCH KOpHHMH. M«KAy TeM KJICTOH- 
HblH COK iBepÓjHOJKben KOJHOHKH OKasajicn CO- 
BepuieHHO npecHbiM. Bmji c^ejian pa3pe3 nonBbi, 
MToObi o6Hapy>KHTb iKopHeByio CHCTeMy pacTe­
HHH, npnneM oKa3ajiocb, hto, npn HeBbicoKOM 
CTeSjie, BepSjiioíKbH KOJiioq«a HMeer KopHH 
B 5— 6, a TO H B 10— 15 M AJIHHOH H p33BH- 
Baer cbokj BcacbiBaiomyío TKaHb Ha KopHeBbix 
MOHKax jiHuib Ha Takoh rjiyOnHe, rae nonBa 
yace BJiaxraa or 6jih30cth rpyHTOBbix boa. 
B cojioHnaKax h cojioHpax oShkho ocodeHHo 
6oraT COJIHMH nOBepXHOCTHblH CJIOH nOHBbl, T3K 
KaK BOAa, HénapHHCb c noBepxHocTH, ocTaBjiaeT 
pacTBopeHHbie b Heñ cojih y noBepxHocTH, noa- 
TOMy neM 6jm>Ke k noBepxHOcra, TeM cojieñ 
óojibme, a Ha rayómie hx Majio h BOAa npec- 
HaH. EcTecTBeHHbiH OTdop Bbipadoraji y 3TOrO 
pacTeHHH CnOCOÓHOCTb npOHH3bIBaTb MOUíHbie 
CJIOH HOHBbl H paSBHBaTb CBOH MOHKH JIHIHb Ha 
OojibinoH rjiyÓHHe.

Mbl BHAeJIH, HTO CaMblH KOHen; KopHH CO- 
ctoht H3 nexjiHKa h MepHcreMbi, Bbiuie hact 
BCaCblBaroipaH 30Ha C KOpHeBbIMH BOJIOCKaMH, 
eme Bbime, rAe KopHeBbie bojiockh OTMepjin, 
K O p e H b  Aacr Ha nonepemiOM pa3pe3e anHAep- 
mhc, Kopy h oceBoñ hhjihhap hjih CTejiy, eme 

Bbmie amiAepMHc 3aMeHHeTCH npodKoñ. B 30He KopHeBbix ibojiockob m u  
MoxíeM npocjieAHTb 3anaTKH h pa3BHTHe Ookobhx KopHeñ.

Koraa pacTeHHe HaqHHaeT cboc pa3BHrae hs ceMeHH, KopeHb Haxo- 
Ahtch y>i<e b 3apoAbime, 3aKjnoqeHiiOM BHyrpH ceMenn. 3 to ochobhoh hjih 
FJiaBHbifi K o p e H b  pacTeHHH. rjiaBHbiíí KopeHb, npodHBan odojioHKy ceMeHH, 
nepBbiñ noHBJiHeTCH HapyjKy (cm. pac. 232, AypwaH) h, BOH3a»cb B noqBy, 
HanHHaeT noAaBaTb BOAy, Koropaa ModHJiH3yeT (JiepMeHTbi, pacTBopsieT 3a- 
nacHbie nHTaTejibHbie BemecTBa ceMeHH, naKOHen, cnocoócTByeT paaBepTbi-

Piic. 90. KopHeBaa cHCTeMa 
Bep6aio>Kbeñ kojiioikh (A 1- 

h a g i  c a m e l o r u m ) .
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BaHHK) no'ieqKH, ee nepBux jimctłcb h pocry creCeJibKa. 3aTeM rJiaBHbiñ 
KopeHb, yrJiyóHBuiHCb b noHBy, «annHaeT BeTBHTbcsi, Aaex 6  o k o b u  e 
K o p h h, KOTopbie b CBoio onepeAb Towe BeTBHTCH, hto h co3AaeT KopHe- 
ayio cHCTeMy.

E cjih r^aBHbiH KopeHb npoAOJDKaeT pacm b TeneHHe aojifoto BpeMera, 
nojiyqaeTca cTepxíHeBaH KopHeBaa cncTeMa (cm. pac. 99, C), b KOTOpoii 
MOJKHO OTJIHHHTb TJiaBHblH KopeHb HJIH CTep>KeHb C ÓOKOBbIMH ero BeTBHMH. 
Ecjih rJiaBHbiñ Kopenb TepaeTCH cpeAH napajuiejibHO c hhm pa3BHBaioiu,HxcH 
SoKOBblX, HJIH OH paHO OTMHpaeT H B33MeH ero pa3BHB3IOTCH KopHH, B03- 
HHKiHHe H3 k o p h e b o H ui eHKH,  T. e. H3 toh 30Hbi, rfle CTeSejib nepa- 
xoaht b KopeHb, to o6pa3yeTCH M O H K O B a T a a  K o p H e B a H  c h c t e m a 
(cm. pnc. 99, M ) ,  xapaKTepHaa ajih OAHOAOJibHbix pacTeHHH, B nacTHOCTH 
3jiaKOB. KpoMe toto, m h  eme OTjmnaeM n p H A a T O H H b i e  KopHH,  He 
HMeiomwe HHKaKoro oTHomeHHH k TOMy 3anaTKy rJiaBHoro KopHH, KOTopbiH 
6bui 3ajio>KeH b ceMeHax. npHAaTOHHbie KopHH MoryT B03HHKarb b y3Jiax 
noA3eMHbix CTeSjien, b y3Jiax HHJKHefi nacTH CTeSjieñ oóbiKHOBeHHhix, h 
Boo6m.e Ha jho6oh TOHKe cxeSjia, Aax<e Ha jiHCTbax.

OneHb xapaKTepHbi BOSHHKaioiuHe HepeAKO bhcoko HaA 3eMAeñ b o 3- 
A y u i H b i e  KopHH.  Ohh BCTpenaiOTCH npeHMymecTBeHHO b TponHnecKHX 
Jiecax, bo BJia>KHOM h TenJioM KJiHMaTe. y  apoHAHoro pacTeHHH (jmjioAen- 
ApoHa ( M o n s t e r a  d e l i c i o s a ) ,  KOTOpoe nacTO BocnHTbiBaeTCH b kom- 
HaTaX, B03AyUIHbie KopHH AOCTHraiOT OCOÓO CHJIbHOrO pa3BHTHH. nJIOAM 
3Toro pacTeHHH, coSpaHHbie b nonaran, coAepacaT caxap H npHBJieKaiOT nTHU. 
ElTHUbi, noeAaa MHKOTb iijioaob, pohhiot ceMeHa Ha bbtbh AepeBbeB, rAe 
ohh nonaAaiOT b TpemHHbi Kopbi hjih b mox, pacTymnił Ha BeTBHX. CeMeHa 
npopaciaiOT, h 4>haoa€hapoh HanHHaeT CBoe pa3BHTHe bhcoko Ha AepeBe, 
npHHCM nepBbie ero KopHH Hcnojib3yiOT Aoa<AeByio BOAy, nonaAaiomyio 
8 TpemHHbl KOpbl, HJIH B MOX, 33TeM nOHBJlHIOTCH B03AyUIHbie KOpHH, KOTO- 
pbie cnycKaioTca npHMO bhh3. Ha cboom kohuc TaKOH KopeHb HMeeT moih,- 
Hyio 30Hy pOCTa, BblUie OH npHKpblT TOHKOH, HO TBepAOH npOÓKOBOH TKaHbK). 
H oííah ao 3eMjiH, oh 3arH6aeTca h HanHHaex pacra ropH30HTajibHO, o6pa3ya 
Maccy ÓOKOBblX KOpeiUKOB, KOTOpbie BOH3aiOTCH B 36MJIIO, H pa3BHB3eT MOUI,- 
Hyio BCaCblBaiOIIiyiO TKaHb H3 KOpHeBblX BOJIOCKOB. CHAbHOe KOpHeBOe AaB- 
JieHne cKa3biBaeTca b tom , hto, SyAynH nepepe3aH, TaKOH KopeHb AaeT 
o6njibHoe HCTeneuBe eona. BbiacHHJiocb, hto Ka>KAOMy KpynHOMy AHCTy 
$HJIOAeiIApOHa COOTB6TCTByIOT APa B03AyiUHbIX KOpHH, IIpHHeM HX COCyAHM 
CBońcTBeHHbi ocodo luHpoKHe npocBeTbi.

jtpyran rpynna TpoinHHecKHx pacTeHHH, pa3BHBaiomHX ooHAbHue B03- 
flyuiHbie KOpHH, —  3TO opxHAeH, KOTopbie paCTyT BO Mxy Ha BeTBHX, B Tpe- 
tpHHax hx KOpbl, BbicoKO HaA 3eMJieH. TaKHe pacTeHHH, KOTopbie iothtch 
Pa Apyrnx, He SyAynn napa3HTaMH, Ha3biBaiOTCH s n H ^ H T a M H .  3 iih<|)ht- 
Hbie opxHAen asiot uejibie nyHKH B03AymHbix Kopnen, KOTopbie bhcht npaMo 
p B03Ayxe (pnc. 91, A ). Ohh OAera cepeópHCTo-cepoñ BcacbiBaiomeñ 
TKaHbio, pbixjioñ, chabho norJiomaiomeH KanjiH pocu h ao^ ^ bY10 B0^y> na* 
flaiomyio Ha ee noBepxHocTb. CpeAH ee kjictok BbiAOJiaioTCH cnHpajibHo 
YTojiiiieHHbie oApeBecHeBiiiHe KjieTKH, b cyxoM coctohhhh nycTbie 
(phc. 91, E).

Kopa Bbipoemero y * e  KopHH (puc. 92) naero AH<4KPePeHHHpyeTCH Ha 
PHeiUHIOK) H BHyTpeHHIOIO. CaMblH BHeiHHHH CJIOH KOpbl Ha3bIBaiOT 3J£JL2^ 
A e P M O H, OH 33MeHHeT KOJKHIiy TaM, TAe SnHABpMHC C OTJKHBIHHMH y>K6 
POpñeBBTMH BOJIOCK3MH cCpOLlICH. KjieTKH 3K30AepMbI HMeiOT OHpO'6KOBeS- 
UlHe 06OAOHKH. n03ĄHee 3K30Ą€PMa 33MeHHeTCH BTOJ3HHHOH nOKpOBHOH
TKaHbio — n e p h a e p m o ii. pa3BHBaeTCH HacTonuran npoÓKa. ~

RnYTpeHHHH Kopa— pbixjian, kjigtkh ee nacTO pacnojiomeHbi paAHaAb- 
HblMH pHASMH H TeM MejIbHe, H6M fíjIHHCe K UCHTpy. CąMjjlił .BHyTpeHHHH 
caqh Koobi —  3 H A O A e p M a ,  3amHTHoe BJiarajiHine — HMeeT KJieTKH c o-So"- 
•POHKOH, CHJIbHO yTOJimeHHOH™ Ha BHyTpeHHeH H Ha paAHaJIbHOH CTOpoHax, 
H cpeAH hhx ocofíbie n p o n y c K H b i e  k j i c t k h  c HeyTOJimeHHbimh CTeH-
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k 3 m h : Hcpe3 nporiycKHbie kjictkh coBepuiaeTCH oÓMeH BemecTB MewAy ko- 
pOH H TK3HHMH OCeBOTO UHJIHHApa.

O c e B O H  UH J I H H f l p  HJIH C T e Jl a K o p H H (pac. 93) COCpeAOTOAH- 
BaeT b ceóe npoBOAWUHe tkhhh . CaMbiii HapywHbiii ero cjioh coctoht H3 
TOHKOCTeHHbIX KJieTOK nepHUHKJla, 3a KOTOpblMH Jie>KaT (})JI03Ma H KCHJieMa. 
KcHJieMa pacnojioweHa paAHajibHO hjih 3Be3Aoo6pa3iio, npnueM HepeAKO 
b caMOM ueHTpe jiewHT KpynHbifl cocyA, y Apyrux pacTeHHH b ueHTpe no- 
nepeiHoro pa3pe3a Kopna HaxoAHTca rpynna cocyAOB, hjih w e cepAueBHHa. 
Heo6xoAHMO y»eTb oTJumaTb nepBHUHbie cocyAH hjih n p o T O K C H j i e M y  
(nepEHHHyio ApeBecHHy) uau nepBHHHyio TKaHb, npoHciueAiiiyK) H3 Mepn-

CTeMbl KOpHH, —  OT BTOpHHHHX 
cocyAOB, B03HHKai0UIHX n03AHee 
H3 KaMÓHH (pHC. 94). B nepHUHK- 
jie  npoHcxoAHT 3ajioweHHe Mepu- 
cTCMbi, AaioiueS Hanajio 6 o k o- 
Bb l M K O p e  Ul K 3 M (pHC. 95).

Phc. 91. A — snH^HTHaa opxHuen c B03AyiiiHbiMH kophsmh; E — nonepeiHbiii cpe3 B03- 
nymnoro Kopni! opxHnen; n. m — norJiOTHTeJibHaa (BcacbiBaromaa) TKaHb (noKpbiBaJio); 
9K3 —  sKsoAepMHc; k — Kopa kophh; x. A— cjioh KJieTOK c xaopoi>HAJibHbiMH 3epHaMii; 
o. i{ — oceBoft hh.ikhap; a — KJieTKa H3 rioicpbiBaJia c boaokhhctmmh yro.imcHHiiMH ctchoK.

n o  HHCJiy paAHycoB KCHJieMbi pa3JiHnaiOT oceBoft uhjihhap c 4 jiyuaMH, 
HanpHMep y  pyccKHx 6 0 6 0 b (V i c ł a F a b a, puc. 94, A h £ ) ,  c nnTbio 
jiynaMH, HanpHMep y JiioTHKa, h c mhofhmh jiyuaMH, HanpHMep, y  M H o r n x  
AHjieHHbix. nepBHHHbie cocyAH (npoTOKCHJieMa) JiewaT ó jm w e k ueHTpy 
b BHAe jiyueu óojiee mcjikhx cocyAOB, btophhhhc we 3ajiaraiOTCH He uaA 
H H M H , a MeWAy H H M H , B npO TH B O H O JIO W H O C Tb TOMy, HTO HMeeT MCCTO 

y  cTeójiu.
[riepBHHHbie i|)JiosMHb!e nynKH jiew aT  b Kopne MewAy KCHJieMHbiMH nyn- 

KaMH (cm . pHC. 93, a ), t . e. Ha pa3Hbix paAHycax c hhm h . nepexoA ko bto- 
pHHHOMy CTpoeHHK) KOpHH OCyiUeCTBJIHeTCH C BO3HHiKHOB©HHC M H ACHTejIbHO- 
CTblO K3MÓHH, KOTOpblH 3AeCb, B OTJIHHHe OT CTeÓjIH, He HMeeT (})OpMbI UH' 
jiHHApa, a HMeeT bha  h3bhjihctoh uojiockh, orHóaromeH jiyuH nepBHUHoii 
KCHJieMbi cBepxy h pacnoJiaraiomeucH noA (Juio sm hhm h  nyuKaMH (cm. 
puc. 94). KaMÓHH B03HHKaeT H3 OÓbIHHblX napeHXHMHbIX KJieTOK. Oh H3HH' 
HaeT OTKAaABIBaTb BTOpHHIiyiO KCHAeMy BOBHyTpb, BTOpHHHyiO (})JI03My 
KHapyWH. nOCTeneHHO KOJIbUO KaMÓHH H OÓJIOWCHHbie HM CJIOH KCHJieMbi H 
(JiAosMbi npHOÓpeTaKiT oKpyrjib ie  ouepTaHHH. E jia roAapn 3TOMy bo B3pocjioM 
COCTOHHHH BHyTpeHHee CTpOeHHe KOpHH OUCHb CXOAHO CO CTpOeHHe.M CTeÓAH. 
OAHauo hx BcerAa mowho  otjihhhtb, paccMOTpeB CTpoeHHe Ha nonepeuHOM
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pa3pe3e. B uempe KopHa coxpaHaioTca cjieau ero nepBHHHoro crpoeHHa — 
b BHfle jiyaeH nepBHHHOH kchjicmh. B cTCÓJie ace BHyrpeHHHa aacTb cpe3a 
npeflCTaBjieHa KOJifaUOM KCHJieMbi].

TaK KaK KopeHb HaxoAHTca He Ha B03Ayxe, a b noaBe, to Ha nero He 
BJlHiHOT nopblBbl BOTpa, H OH He HCnbITbIBaeT HH paCTflWeHHH, HH «K3THH. 
Oh we rHKTCH, h noTOMy b Kopne HeT Tex 6jih3khx k Kopę CTepeoMHbix nya- 
KOB, KOTOpbie OÓeCneHHBaiOT CTeÓJHO BOSMOJKHOCTb nOCTOHHHO BbinpHM- 
JiHTbca, KaK 6bi hh m yji ero BeTep. KopeHb, Hao5opoT, noABepraeTca no- 
CTOHHHCMy H npHTOM AOBOAbHO paBHOMepHOMy flaBJieHHIO CO CTOpOHbl oapy- 
JKaiomeH ero noaBbi, Tanoe AaBJienne pacnpocTpaHaeTca BHyTpb KopHa pa- 
AHajibno, KaK 6bi ynjioTHHeT ueHTpajib- 
Hyio nacTb KopHa, noTOMy h bch ch- 
creMa ero KCHjieMHbix nyaKOB pacno- 
JiaraeTCH b ueHTpe.

B ocTajibHOM aHaTOMHHecKoe
CTpoeHHe KOpHH MajIO OTJIHHaeTCH OT
a h a tom  htoc ko r  o CTpoenHa CTeSjia, 
oco6eHHo ot nofl3eM H oro c re fijiH  hjih 
KopHeBHma; b a >k ho OTMerHTb, hto 
JiHCTbeB, a cJieflOBaTejibHo, h y3JiOB, aa 
Kopne He SbiaaeT HHKorAa.

BeTBH y  CTeSjlfl B03HHK3IOT H3 
no to k  b n a3y xa x  JiHCTbeB, —  y  KopHH 
ero pa3botb jichh a, h SoKOBbie KopHH
B03HHK3I0T B JHO6 0 H TOHKe, TflC B He- 
PHUHKJie B03HHK310T TOHTejlbHbie KJICT-
kh, o6pa3yiomHe yaacTOK btophhhoh 
MepHCTeMbi. Bokoboh KopeHb Bcerjia 
o6pa3yeTca BHyrpH oceB oro UHJiHHApa,
HOflHHMaeT 3HAOAepMy, H3 KOTOpOH 
o6pa3yeTca e ro  to xjih k , h npopbiBaeT 
Kopy h anHTOpMHc (pHC. 95). G rapb ie  
KopHH, ofleTbie nepHAepMOH, CHapy>KH 
He OTJIHHHMbl OT HOfl3eMHOrO CTeÓJIH, 
h TOJibKO a ii a to m HiiecKoe CTpoeHHe,
KaK Mbl BHAeJIH Bbiuie, H0J10>KeHHe 
npoTOKCHJieMbi y  och o Banna cepAPe- 
BHHHblX JiyTOH BblAaeT HX HCTHHHyK) 6. U, — OceBOH UHJIUHAp; 9HĆ — SHflOflepiua; 
npHDOAV dp — ■'•y1111 ApeBecHHbi, Meway hhmh 6ojiee

n ep e fifle M  Tenepb ko BTopofi BałK- cBeTJibie yaacTiH —Jiy6 (a ).

HeHUjeH (J)yHKlXHH KOpHa, KOTOpyiO Mbl
KpaTKO o 6 o 3 HaaaeM cJ)pa30H: K o p e H b  p o e T  3 e m  a  1 0 . E cjih o h  KopeHb, 
pa 3  o5pa30BaBLUHCb, ocTaBaaca HenoABH>KHbiM, t o , naxoA flcb  b orpaHHTOH- 
hom  yaacTKe rioaBbi, oh SbicTpo norjioTHJi 6 u  nHTaTejibHbie BemecTBa, k o - 
Topwe h MejiHCb b npHJieraiomcM cjroe noMBbi, u naaa ji 6 bi ro jio /j,aTb. Ko­
peHb pacTeT, h to t  e ro  yaacTOK, Ha KOTopoM pacryT  KopneBbie bo ao ckh , 
yAJiHHaacb, nepexoAHT H3  o aho to  c jioa  noasbi b A p yro ^- H a a o  CKasaTb, hto  
m o ao ao h  KopeHb HHKorAa He ocT ae rca  naccHBHHM, h ai<THBnocTb e ro  co- 
CTOHT He B OAHOM TOJibKO yAJlHHeHHH. IlpeJKAe BCerO, OH aKTHBCH XHMH- 
aecKH, noTOMy a ro  oh BbiACJiaeT opraHHaecKHe KHCJiOTbi, KOTopue pacTBO- 
paioT MHnepajibHbie BeipecTBa noaBbi, a nojiyaeHHbie pacTBopbi BcacbiBaer.

KopneBoe AaBjieHHe h T yp rop  TKanen no3BO.fiaiOT KopHio b npouecce 
pocTa npoaBAHTb 3HaaHTejibHyio c n jiy . M He cJiyaa jiocb  HaSjuoAaTb TaKyio 
KapTHHy. Ha MopcKHX Seperax KaMaaTKH pacreT  MopcKofl ro p o x  ( L a t h y -  
r u s  m a r i t i m u s ) .  OAHa>KAbi a H auie ji e ro  Ha c jiaH ueB ux  c n a jia x , npaMO 
Ha KaMHe 6 e3 bchkoh  noaBbi. K o rA a  a pacKOJioji c jia n e u , to  oK a3a jiocb , hto  
KopHH ro p o xa , ha« no npocTHpaHHio c jiaH ua, rjiySoKO nponHKAH Me>KAy nAa 
CTaMH K3 MHH, KaK 6 bi paccJiaHBaa e ro . C n jia  pocTa Kopnen, npOHHKiunx
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g p a u a jia  b HHUTomHbie TpemHHH, OK33ajiacb HacTOJibKo Bemma, uto ohh  
npeoAOJiejra conpoTHBjieHHe nopoA H  h npouHKJiH AajieKO B rjiyö b . EIohhtho  
OTCioAa, uto KopHH M oryT npoAßHraTbCH b ca n o n  njioTHoñ nouße.

CTpoHTejiH ac(})ajibTHpoBaHHbix h ryflpoHHpoßaHHbix Aopor omiCbiBaiOT 
cyiyuan, kota a hob aa topora HacTOJibKo yme 3aTBepaejia, uto ee He npoÖHTb 
KaiijioH, h BÄpyr KaKoe-HHÖyAß pacTemie npopacTaeT HacKB03b. 3 to ae- 
jiąeT: CTeöeJib, ho KopeHb oöjiaaaeT eme óójibuieñ chjioíí, ueM CTeöejib. 
-vqxß ueM me aojio? M ojkho m  orpaHHUHTbCH MexaHHuecKHM oöBHCHe- 
hhom? Oi<a3biBaeTCH, HeT. KopeHb He hdocto ya^HHaeTca, ero Bepxymxa 
ayBCTBHTejibHa ko BceB03M0JKHbiM BjiHHHHHM H3BHe, öjiaroAapa ueMy BCe 
BpeMH ABHmeTCH, Kan 6bi BbiÖHpaa h OTbicKHBau jiyumne yuacTKH, öojiee 
Bjia>KHbie, öojiee öoraTbie cojihmh h bosavxom. Yme jiot 100 Ha3aA 6buio

Phc. 93. HacTb oceßoro DivrHjrpa kophh apnca: k . n — KopcBan napeHXHMa; a n d  — shäo 
ÄepMa, b  Heft r t .  k  — nponycKHan KaeTKa; n — nepHUHKa; d  — paanaatHO pacnoaonceHHbie 
yuacTKH ÄpeßecHHU, Me>KÄy hhmh ay6 (a ) — yuacTKH chtobhähux TpyöoK c ayÖHHOÄ

napeHXHMoft.

B pe3yjibTaTe MHorouHCjieHHbix ohhtob ycTaHOBJieao, uto naripaBJieHHe 
pOCTa KOpHH nOÄUHHHeTCH reOTponH3My, <}}OTOTpOnH3My, a3pOTpOHH3My, xe- 
MOTponH3My h THrMOTpoiiH3My, a Taxme noAUHHeHO 3aKOHy HyTauHH.

npopacTHM  Aßa ceMeHH pyccKHx 6 o6 o b . BeuepoM TmaTejibHo no j ih - 
HeHK-e pa3rpa<J)HM Tym bio h x  ko ph h  Ha cT p o ro  oAHHaKOBue yuacTKH, Ha- 
HecH ^ejieHHH Tym bto uepe3  Kam ^H H  m hjijih m c tp  (puc. 96). Ha CJieAyfomee 
yTpo OKameTCH, uto  KopeHb yAJiHHHjicH h npn noBTopeHHH H3 MepeHHH AaeT 
coBepmeHHO HOBbie uHcJjpbi. B BepxHefi uacTH k o p h h , rA e  ym e  cjio>k h / ich oce- 
BOH u h jih h a p , rA e  ecTb ym e  ajieiviem-bi c OApeBecHeBiiiHMH KJieTOUHbiMH 0 6 0 - 
JiouKaMH, OTMepeHHbie BeuepoM yuacTKH non™  He yBejiHuH jm cb, caM uñ
KOHUHK KOpHH, TAO HaXOAHTCH 06pa30BaTeJIbHaH T K a H b , BbipOC npHMepHO
B 2,5 pa3a, cJ ieAyiom ná m e 3a hhm  yuacroK — b 5 pa 3  h öo jiee . CjieAOBa- 
reJibHO, pocT ha€t HepaBHOMepHO. Jlerxo yöeAHTbcn TaKme, uto yu a c ro K , 
pacTymHH CHjibHee ApyrHx, HaHÖoJiee Bocnph h m uh b oAHOBpeMeHHo k BHem- 
HHM BJIHHHHHM.

150



a
8

.s¿a í'O  a
( S aci 2 . . -

«  Ę ^
S S i “
3  gvO  
eu ¡g 2  es >> 
o | ^ g ^

05 „ I =§’§
5 !►,« 8 a

2 s 'î ^o. 
S m o
O a  •« K  Hca vo 5  S 
eu Ç f f l

o  v¡ I
°  =S ö  'S
0  3 __ .

1 s ? â *  
1 3 g.* §33 S  O s  S— , 'OU
S ï  5  S  «« 0 . 3 «  .
s  ^  a  "  s\Q H S* 3*
s  °  ' i . s  *  > ._ CO f* . O) ,_. ”

3 * * * 3 1 «  
l ’S s S 1 !3 ^  \o u S aU «  s  M Q. S
M , JS J3 2  03
O y  S  J“ u  K *  ÿ w tr 
« *  h a i ^  s o a  I Q*K — Oo <u
glo K g °
s S g,“ » I 
I g 'a % -'î

-  W 5  BS > <U = H .. £•* «M S - «
n vas 03 « £T
*0" CO D K Cû ---U CO —« m, 3 S g S'* 5 53 *  X 
§ ï s « ï oq ? r, s ;  î

s 0UO 1?
" eu ^  .

» §■« ś 5.S

i S . «  I l a
»o gasiq'^xg 
... r, o  . î~»>H Q
K 4> g  
B  a* Ä

| g | | 3  *  3 O O s

■ £*■» C ej
S 2w  ̂ 2s ” 

3 « £ * g S
O CQ ^  C3 £
C3 '—" J3 S 5 
a - t g t is S  S >> X A
«  s  «J K S u  u O (U «
a « w a s  *=ico 2 5U <D aj G 33
g- g- 3 o; aU 1=1 M 5 O
S g & o  a5.S  e 0 .0U 3 S s
_ a 3 ^  p

53 ffl  B  I 3"
3  eu s  1 o  
K 4 ) a  Ci C 
y  K  D 4) i n v* >v 
cu I U «  53 
O ns &  3- Sc  u  R  E  U
o  . o u
C « a S «o o  <U 
—; *_r 3 ^  o.S a Ér °  « 05 a s » .
( ¡ 3 q,Mu
s u & 3  g
a, a e a S



k.n

M .k -  -

BTopoñ onbiT. yKperiHM c noMombio 6 y jia B K n  Ha KycKe npoÓKH h a h  
Ä epeßa npopocuiyio ropouiHHy. Pa3rpa(})HM KopeHb b  H im H e fi e ro  nacTH 
Tyuibio H OCT3BHM BO BAaJKHOH aTMOC<})epe nOA KOJinaKOM Ha HOHb. yTpO M

MU yBHAHM, HTO KOpeflb yAAH- 
HHACH H, KpOMe Toro, AaA pe3- 
KHH H3THÔ KOHHOM KHH3y, K
3eMjie (puc. 97). KopeHb He 
yflJiHHHercH naccHBHo b pas 
npH^aHHOM eMy noAoweHHH, a 
3arH6aeTCH bhh3 no HanpaBjie- 
HHKD CHAbI TH>KeCTH. IlpH fle- 
rajibHOM ocMOTpe H3rn6a oKa- 
3UBaeT'CH, HTo H3rn6 npnineACH 
Ha ynacTOK, pacTymnñ c Han- 

- M.k óojibnieft ßucTpoTOH.
Tenepb H3Mep«M oTAeAbHo 

BbinyKjiyK) h BorHyTyio nacxb. 
BunyKjiaa uacTb Bupocjia 3Ha- 

Phc. 95. 3â 0H<eHne ÔoKOBbix KopHeii; K .n  — ko- HHTejibHO CHAbnee, neM BorHy- 
poBaa napcHXHMa kophh; o .ą  ojcboh (ueHTpaJib- Tan, 3H3HHT, BepXHHH CTODOHa 
HblH) UHJlHH/tp; O — VMdCTKH ÆpeBCCJIHW KODHfll
a  — Jiy6; m . k — ABa ôokobux KopeuiKa, otxoäh- P0CJla 3HaHHTejlbHo CHAbHee, 
mux OT cocyAMCTbix rpynn ueHrpaabHoro uh- qeM HHAíh h h , OÖpameHHaa K 

AHHApa. 3eM Jie . npoH30in^o hto-to, hto
3aMeAJlHJIO pOCT HĤ KHeñ CTO- 
pOHU KOpHH.

4 to >Ke MemaeT en pacra? HtO-to HecoMHeHHo MemaeT, thk Kan. 
KopHH AejiaiOT pe3Kne KpyTue H3rn6bi. npn noceBe pxcH hah nuieHHUu Ha 
naiiJHe mo>kho HaHTH ceMeHa, ynaBiiiHe b 3eM- 
jiio b caMbix pa3Hooôpa3Hbix nojio>KeHHHx:
KopeuioK to HanpaßjieH BepTHKaAbHo bhh3, to 
noA yrjiO M  KHH3y, to Jier ropH30HTaAbHO, to 
HanpaBJieH KBepxy,. to, HaKOHeu, HanpaBAeH 
BBepx noA yrAOM. OAHaxo, KorAa ohh npopa- 
CTyT, to nepe3 HexoTopoe BpeMH Bce Hanpa- 
BHTCH BHH3 ÔOAee HAH MeHee BepTHKaAbHO, ASB 
npn 3T0M npeABapHTeAbHo pa3noo6pa3Hue h3- 
rn6u. Hpyroñ pe3yAbTaT onuTa mu nojiyuHM,
Bupam,HBaa pacTeHHe Ha XAHHoeraTe. Kahho- 
ct3t (pue. 98) — 3TO npnôop c Bpauraiom,eHCfl 
OCbK), CHaÔXieHHblH HaCOBblM MeX3HH3MOM, KO- 
Topun no3BOAaeT peryAHpoBaTb BpameHne och 
c ôoAbinoH TOHHOCTbio h snoAHe napaAH3yeT 
AeîiCTBHe chau THJxecm BupacTaa Ha kahho- 
CTaTe, KopeuiKH pacTyT b ak>6om npHAaHHOM hm 
HanpaBAeHHH, He Aaßaa H3ra6oB.

Jlerxo AaTb 3T0My hbachhio, xoTopoe ho- 
cht Ha3B3Hne noAOJKHTeAbHoro reoTponH3Ma,
HAeaAHCTHHecKoe TOAKOBaHne. i3,eñcTBHTeAbHo' 
pa3Be pacTeHHK) He b u t o a h o , hto  KopeHb p a c T c r  
B 3eMAK), TAe TOAbKO H B03MOJKHO e ro  P33BH-
rae h (JjyHKUHOHHpoBaHHe npn ak>6om noAowe-
hhh ceMeHH? He ecTecTBeHHO ah kophio «CTpe- D„„ oc „  , Ä

K 3eMAe, K BA3ŻKH0CTH, K UHTaTCAbHUM (V i'c ¡ a f J b ^ L S î è  
coahm r He ecTecTBeHHO AH eMy, HaxoAHCb b pacTymefl sohu kopha. 
noHBe, opHeHTHpoBaTbcn Ha 6oAee yBAaxiHen-

eTe yi‘aCTKH’ Ha y^acTKH, TAe ôoAbme B03Ayxa, HeoôxoAHMoro ero jkh-  
BUM TK3HHM AAH AUX3HHH, H TOMy nOAOÔHbie COOÔpaweHHH

Kohchho, Ha chmom aejie  pacTeHHe Hnnero ne «3HaeT», HHuero «He
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Ke^aeT» h hh k ne My He CTpeMHTCH. Bhah b Hayne nonwTKH wexaHHCTH- 
necKoro oötHCHeHHH. KopeHb cBoeñ BepxyuiKoñ oöpamaexcH KHH3y u ßpa- 
cxaeT b noHBy noTOMy, ato ero cruöaeT cujia THHíecTH.^

ripeÄCTaBbTe ceße, hto mh b3hah MeTaAAHHecKHH CTepxceHb c npn 
KpenJieHHOH k KOHii,y ero rHpeñ; noA bahhhhcm chah thjköcth ciep>KeHb co- 
rHercH, h rnpn Ha KOHue ero onycTHTca bhh3. TioneMy >Ke He comyTbCfl 

• h KopHK) Ha KOHue KOTOporo HMeerca npHBecoK b bhab KopHeBoro qexAHKa 
h MepHCTeMbi, KJieTKH KOTopoH rycTO sanojiHeHbi npororuiMMOH, rorAa k3K 
b Bbiiuejie>KamHX KAeraax npeo6jiaÄaeT kactohhuh cok? KopeHb crnöaeTca 
noTOMy, HTO Ha KOHue ero HMeeTCH npHBecoK. Bot npocTemiiee MexaHHCTH- 
qecKoe oßtHCHeHHe.

OÓTjHCHeHHe 3TO OKa3HBaeTCH, OAHaKO, HeAOCTaTOqHblM, KaK TOJIbKO MbS
nonpoöyeM tohho onpeAejiHTb CHJiy, KOTopyio npoaBAaer KopeHb npn reo- 
TponHHCCKOM nsrHÖe. BosbMCM ynpyryio npyJKHHKy, Koropyio ytcpenHM He- 
nOABHJKHO B BepTHKaAbHOM HanpäBAeHHH. riapaJI- 
AeAbHO npy>KHHe npHKpenHM MHAAHMeTpOByiO JIH- 
nefiKy, a Ha BepxyuiKy npyxiHHH riAacTHHKy, Ha ko- 
Topyio mo>kho öbiAO 6h  KJiacTb rnpbKH pa3Hoaeca.
H 3MepHM Tenepb, CKOAbKO rpaMMOB H3A0 nOJIOÄHTb 
Ha npyxcHHKy, hto6h  OHa onycTHAac.b Ha 1 m m , na 
2—3 MM h T. A. Tenepb naA npyjKHHKOH yKpenuM 
npopocmyio ropouiHHKy Tax, htoöh ee KopeHb 6ha 
BbiTHHyT ropH30HT3AbHO, h AaAHM eMy npopacTH. 4e- 
pe3 AeHb-ApyroH KopeHb coraeTCH h ynpeTCH ßep- 
xyuiKOH b nAacTHHKy, nocAe ñero npyxŒHKa HanneT 
ei'HÔaTbCH. Tenepb mh AerKoy3HaeM, c chaoh CKOAb- 
KHX rpaMMOB A3BHT KOpeHb Ha npy>KHHKy.

Ecah npn 3TOM KopeHb comeT npy>KHHKy c ch­
aoh, cKaxceM, 10 2, a caM oh BecHT Bcero 5 a, to 
hcho, HTO ABH>KeHHe ero He ecTb npocTaa peaKUHH Phc 97.¡'eOTponnHecKHft 
Ha c'hav THHcecTH. XlaAbHeHiuee HccAeAOßaHHe nona- H3rH6 KopciaKa: A — 
qHBaeT uto AaBAeHHe craöaioiiierocH b HanpaBAeHHH ncxuüHoe rop^oHiaíib- 
r i l  i  33BHCHT, « «  ö6Pa30M, OT « 7 ^  
Typropa ero TKaHeñ, ot BHyrpHKAeTOHHoro AaBAeiiH«, qepe3 cyxKH> p13rii6 (uc- 
KOTOpoe npeBbimaeT AaBACHHe aTMOc(j>epHoe, h no- upuBJieHHe) npoiwomea 
TOMy MoxceT 6biTb oneub bcahko. b i0He P0CTa KopHa-

O äh o  BpeMH npoöoBaAH paccMaTpHBaTb AßHxxeHHe 
Kopna, KaK cpneHTHpoBKy b npocTpaHCTBe, HecKOAbKO aHaAorHHHyio opneH- 
THpoBKe HíHBOTHbix. V nocAeAHHX HMeeTCH omymeHne BepTHKJJJbHOrO no- 
acokchkh: mh Hunero He AeAaeM äah noAAepxxaHHH BePTHKf  ̂ ro n̂  
JKeiiHH, cKu AOCTHraercH MexannnecKH. B kocthom yxe
KanaAH, HaaHBaeMbie ncwiyKpyjKHHMH, ao hoaobhhh HanoAHeHHHe a 
KOCTbIO; eCAH H HaKAOHHKDCb, CK3>KeM, HaJlCBO, TO »HÄKOCTb B HOAy py 
HHx xanaAax aaAHBaer nepBHHe oKonnauHH, pacnoAO>Ke«HHe b hx a e  
Kax, BHUie ee HopMaAbHoro ypoBHH, b nepsax B03HHKaex tok koto 
cooömaeTCH MbiinuaM, h ohh aBTOMaTHnecKH synpHMAHroT Tern V bhc 
max 3KHBOTHHX nOAyKpyHÍHbie K3H3AH T3KHie Py >
TaKHie He AßAaiOT HHKaKHX yCHAHH, HTOÖbl AepHiaTbCH B HOpMaAbHOM AAH

HHX y0Ĵ  6ecno3BOHOHHHx Ae™ oöctoht npome. Tax, y paKOoö-
T o A O ^ H H e  S  TCAa 33BHCHT OT K 3 MeUIKO B, KOTO P H e OHH C3MH 

AanKaMH 3anHXHBaiOT b cboh CAyxoBbie otbcpcthh. HecKOAbKO KpeBOTOK 
6hah nocaxxeHH b aKBapnyM, na aho KOToporo 6ha nacnnan necoK H3 toa- 
Henoro MarHHTHoro jKCAesHHKa. KpeßerKH BpeMenaMH bo3o6hobahk)t nee- 
Ï hhkh HAH KaMeuiKH b yinax. nosTOMy qepes HCKoropoe BpeMH KaMeuiKH STK 
OKasaAHCb MarHHTHHMH. TorAa KpeBeTOK nepecaAHAH b nucTyio BOAy 6es 
rerKa Ha AHO H «yUIH» HM C nOMOIHbKD MarHHTa BHHHCTHAH. HaKOHeu, 
HTOÖH OHH He MOTAH OpHeHTHpOB3TbCH HO SpHTeAbHHM BOCHpHHTHHM, HX



ocjienHjiH. OóbiHHO KpeBerKH njiaBaiOT tojioboh KBepxy, xboctom KHH3y h 
Ha3aa. OKa3aJiocb, hto 6e3 KaMeniKOB, KOTopbie nojiynHjin H33BaHHe oto- 
JIHTOB, KpeBeTKH OpHSHTHpOBaTbCH B IipOCTpaHCTBe He MOryT H ABHraiOTCH 
Bnepea b tom nojio>KeHHH, b kotopom hx ópocnjiH b Bo/iy; ccjih bhh3 ro-
JIOBOH, TO BHH3 TOJIOBOH, ÓOKOM — T3K SOKOM.

CTajiH HCKaTb, hct jih noAOÓHoro >Ke annapaTa h y pacTeHHH. OKa3a- 
JlOCb, HTO B KOpHe, OKOJIO MCpHCTCMhl, B TaK Ha3bIBaeMbIX K 3 JIH nT po- '  
r e h h bi x KjieTKax, t . e. KjieTKax, ot kotophx hact HapacTaHHe nexjiHKa, 
ecTb noflBHHiHbie 3epHa KpaxMajia, KOTopbie npH H3MeHemra nojio>KeHHH 
KopHH CABHraiOTCH b caMyio rjiyÓHHy kjictkh h b cbhbh c sthm nrpaiOT pojib 
otojihtob. 3 th KpaxMajibHbie sepna HasBajra CTaTOJiHTaMH, a kjictkh, hx co- 
JiepHiaiHHC, — CTaTOHHTaMH. OjJIiaKO H 3T0 og-bHCHCHHC, KaK HCAOKa3aHHOC 
H npHTOM HHCTO MCXaHHCTHHCCKOC, OTnaJIO.

Phc. 98. A — KJiHHocTaT. HanpaBo b smiHKe — lacoBofi MeraHH3M, npHBoamuHH b UBioKeHHe 
ropH30HTa.iMiyio ocb c pacieHHeM b ropuiKe; B — hjih onwroB c npopocTKaMit ynoTpeSaaioT 
CTeKJIHHHhlH HHJIHHUp. BupOCIUHe Ha KJIHHOCTaTe KOpeiUKH paCTyT B JII060M npn^am:OM HM

HanpaBJieHHH, He jiaBaa H3rH60B.

B HaCTOHIHCe BpCMH TpO'nH3MbI paCTeHHH 0‘£>'bHCHHI0TCH HCpaBHOMepHbIM 
pocTOM npn HepaBHOMepHOM pa3flpax<eHHH pacTymero opraHa, hto Bbi3biBacT 
b y^JiHHHiomeHCH CTopoHe HaKonjieHiie ropMOHa pocTa — ayKcHHa.

Eme H. / i  a p b h h yKa3aji, hto ecjm OTpe3aTb y KopHH BepxyuiKy, to 
T3KOH JieKanHTHpOBaHHblH (o<5C3rjiaBJieHHbIH) KOpeHb TCpHCT OpneHTHpOBKy 
b npocTpaHCTBe h (5ojiee reoTponH3Ma He nponBJineT. ripn .ztajibHeSiueM H3y- 
hchhh OKa3aJiocb, hto, ecjin o6e3rjiaBJieHHbifi KopeHb CM333H cokom reoTpo- 
nHHecKH pa3/ipa}K-eHHoro apyro ro  kophh, to oh CHOBa npnofipeTaeT cno006- 
HOCTb H3rHÓaTbCH. AyKCHH yCKOpHCT pOCT p33Jipa>KeHHOH H3CTH, K3KOH Óbl 
(jiaKTOp HH ^eHCTBOBaJH CHJia TH>Ke'CTH, CBCT, KHCJIOpOfl B03jiyxa, XHMHHeC'KH 
aKTHBHbie pacTBopu hjih hto .apyroe.

E cjih cpaBHHBaTb KopeHb co ctc^ jicm, to OKa3biBaeTCH, hto ohh no 
CBoefi opneHTauHH nporaboiiojio>khbi. C/refiejib OTpnnaTejibHO reoTponnHeH 
u no jio >k h Te Jib ho (JjoTOTponHnen, t . e. paoTCT no HanpaBJieHHio k CBeTy h 
npo ib  ot 3eMjin. KopeHb nojio>k HTeJibno reoTpominęh h nacTO oTpHiiaTejibiio
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rbcTOTponHTOH T. e. pacrerr bh hs , thhctch  k  aeMjie h nponb o t  cBexa.
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nTOCy DCaBHHOBemHBaHHe e f lHHOBPeM€HHoro aeñcxBHa pasAHHHbix TpoMSMOB 
P H TOT )Ke KOPeHb fte MOHCTPHPyeTCfl « Ä Y IO IH H M  OTlblTOM. l l POB 

a o h h v k ) KopsHHKy H a ô L a io T  Bjia>KiibiMH OTpyÔHMH, nepeMemaB HX n ^ Ba'  
S  S mh  nuieHHUb. h™  ceMenaMH ro p o x a . I lp o p o c iim e  koPhh

h KopHH H3orgyTCH no HanpaB^HHio k^ h nlm7KHrejimuvL rHAporpo-
nonaayT B aocthtomho BJia>Kny ^ J ?  „t noAOJKHTeAbHUH reoTpo-
HH3M AOHCTBOBaTb nepeCTaHCT, C n T w ta k HÔ B H H 3 ̂ JÏB A€ H HO 3TO nOBTO* 
mi3M’ H K°P€”b T 3BaTaK3™ TKoVHb flaCT HeCKOJlbKO H3THÖOB. B BpHpOfle
PT ™ a ^  n o n ÏA a e r  b to t  caoh  h o h b h , r Âe BAara
Z ™ k̂ h S p o a  B o ^ y x a ,  KOHueHTpauHH co fle ft « c h aa  t h ^ cth W A y r

HaH6Mbf ~ S U ï s r ’

pHXP pacTeHHÎt aanacaxb «a s»«y J » f » “ f ™ e “T Í S m a S n“ ™ oâ  

Î Ü S r â “  Æ »” ™ ^ m y Hn p ^ PHeBb,x a iicxbeB . J " k 3m  S

caxap), KpaxMaaa, HHy X  nasBHXHe cxeôjifl H UBexeHHe.
HTOÔbl CAeAyiOIHHM JieTOM OÔecneBHTb paSBHTHe d)OPMe

9 th  k o d h h  no (byHKUHH Ha3biBaiOTCH 3 a n a e h bl M h , a no  cpopMt 
K p ^ a m 11 m ¿1 (nue 99 B) hjih pe n o BHAHb i MHÔbIBaiOT Be p e T e H OB HAHb l MA (,PHC. r

(pHCH 39KyibTypHbix pacTeHHH Tax paasmaioTcn peAbxa, pena, xpen uhko- 
H3 Ky yp y BcerAa chabho yTOAweHHbie, npHneM

woAmeme ¿cTHraeTCH paspacranneM -  to btoPhhhoh ÂpeBecHHH h cepA- 
nS S Ïib ix  AYHen Kax y peflbKH Phc. 100, A), to xopoBoft napeHXHMH, Kan,
UeBHHHbl y BH X j 00, E ). OcOÖeHHO CAOJKHOe CTpOeHHG HMGIOT
HanpHMep, y P BgKJIbI Tax Kax y hhx M3 nepiiuHXAa B03HHxaeT He- 
a S T S a e u nyBKOB f t L .  101). H y «  3x» «anoMBHaKxr 
c“ hm cxpoeHlMM THjiHBHue OTKpHTbie nyw» cxeiaeiS H caaraKxrc «a 3Ha-



iM T e jib H o ro  y q a c T K a  a p e B e cH H b i, o 6 p a m ,e H H o ro  B H yT pb , h H3 ynacTKa chto- 
BHflHblX^ T py fíO K , O Ó pam eH H b lX  KH3py>KH. F Io iT H  S e jlb ie  nOJIOCKH Cp€AH HpKO- 
KpaCHOH TK3HH CBeKOJIbHOIX) KOpHH COOTB€TCTByiOT K aK  p a 3  fleH TeJIbH b lM  
K aM O H a jibH b iM  K o jib u a .M . B K jie T K a x  3 a n a c H o i n a p e H X H M u  H a x o a a T c a  x a K  
p a c T B o p  c a x a p o 3 b i,  T a x  h  H H T paT H .

Phc . 99. <í>cpMbi KOpHeñ; C — crepwHeBoñ c ó o k o b h m h  kophsmh (6); B  —  BepeTeHOBMHuñ'
P penoBHAHbiñ; M  — MOHKOBaTbiH.

B pn^e ap yrn x  cjiyHaeB y paereH H H  MHorojieTHHx 3anacHhie kophh 
CTaHOBBTCB K J i y f i H e B H ^ H b l M H ,  B HX OCeBOM UHJIHH^pe p a 3 BHBa6TCR 
aapenxH M a c 3anacHbiMH Bem ecTBaM H. TaKOBbi, HanpHMfep, KopHeBue

Phc. 100. Creiwa uonepe*wbix pa3pe30B KopHeñ peabKH h mopkobh. A — nonenewHhiíí 
pa3pe3 KopHn pejjbKH (R a p i a n u s s a t i v u s ): n. d — nepBHMnaw apeBecHHa- e d — bto- 
pHMHaa apeBecHHa c uihpokhmh cepweBHHHbiMH ayHaMn; /c-KaMÓMÍi; e. !* — btophot 
HbiH «ayo. ti- a  nepBHMHbiH ay6. B  — nonepeHHbiñ paapea kophh mopkobh, ( D a u c u s  

c a r o t a ) .  06o3Ha>ieHHa te we, oto u flan peabKH.

KjiyfíHH HauiHx JiyroBbix opxnacH (c m . puc. 110); CHJibHO yTOjimeHHbie 
KopiiH, nepexoflímtHe b KJiyónH , u b i HMeeM y HexoTopbix jikdthkob v  reoD- 
rnnbi ( c m . pac. 156) h ap. ’ 3 v

OQpaTHMca Tenepb k bo3mo>xhoíí 3aiweHe xopHa apyrttMH opraHaMH 
y Tex UBeTKOBbix pacTeHHH, KOTopbie HBaaioTCfl napa3HTaMH, kophh 3a.Me- 
HHtOTCH r a y c T O D H ü M H ,  hjih n p i i c o c x a M B .  Tan, y hobh jihkh (C u s- 
c u t a, c m . pac. 16), npHHHHHiomeH HHoraa onycToiueHHH Ha nojrax xaeBepa 
h JibHa, BcacbiBaiomHe opraHbi bo3hhk3 iot nyxeM pa3pacTaHHH x a e ra x  arw-
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npnMHCa ÍDHC. 102) H HHKaKOrO OTHOIIieHHH K KOpHK) He HMetOT. FIoBHJIHKa 
cbohm cTeSjieM hjiotho oóBHBaeT cTeSejib pacTeHHH-xo3HHHa, b MecJ a* ' 
l ie  nJiotHoro KacaHHH kjictkh smwepMHca hobhjihkh paspacraioTCH, yflJi -

Phc 101. n o n e p e ™  cpes ese«™ (B e ta ) c rpewa KOHaeHipHHecKH
V v KOJlhnaMH 06pa30Baie.lbH0H TIvaHH.

pa cnoao'/Ke.HHWMH

c.n

HHIOTCH CBOHMH BblflejieHHHMH paCTBOpHIOT KyTHKyjiy X03HHH3 H spacTaioT

<bvT s x r » í ‘ . ; i ; = « . -
aepeBa, Ha KOTopoM h ím bc t , HacToamne koPh h , Koropue flaiOT npncocKH. 
BOH3aiOIHHeCH B npOBOAHIU,He TK3HH c.X
paCTeHHH-X03HHHa. KopHH OMejIbl 
CTejUOTCH HOA Kopoñ ropHSOHTajIbHO, 
ohh  3ejieHoro UBeTa h Jienco oopa- 
3yK)T nOHKH, pa3BHB3K)IHHe OAHH KyCT 
OMejibi 3a .ztpyrHM.

3aKOHHHM Hame noBecTBoeamie 
o CTpoeHHH h (})opMax KOPHH yRa3a*
HueM Ha T3K Ha3biBaeMbie í b i x a -  
T e J i b H b i e  K o p H H  SoJioTHbix pa-
CT6HHH.

CaMHH npocTOH cjiyuañ —  3T0 
KOpHH HaiHHX HB, HanpHMep, HBbl
jiomkoíí (S a 1 i x f r a g i l i s ) .  Ecjih 
ohh pacTyT y peuKH, npope3biBarom,eH 
Oojioto, to b Oeperax peuKH HepejtKo 
m o >kho  BHfleTb uejiyro meTuy xopHeñ 
npaCHoro u,BeTa, TopuaiUHX BBepx. pHC- 102. Pa3pe3 qepes cTe6eabnapa3HTHoro 
3iiecb a3pOTponH3M upOHBJiaeTCH pacTeHHH jiobhjihkh (Cuscuta) h cieóeab pac- 
CHJibi.ee reoTPonH3Ma, koPhh pacxyx
BBepx H BbipaSaTbiBaiOT, xoth h He ” PHMH KjieTKaMH — c.Pat; c. x— nacTb CTeÓaa 
cnjiouib, OKpacKy aHTouuaHOM. t>nH- pacTeHHH-xo3HHHa.
T b iB a a  Bosuyx, o hh  nepeuaroT e ro  no 
Knne TOM naCTHM KOpHeBOH CHCTeMH,
KOTOpue norpyJKeHbi b hji, hjih b cxoauyio BOfly. Taw « u e t SpoKenue 
Bosuyx BbiTecHueTCH MeTaHOM h upyrHMH ra3aMH, h KopueBan CHCTeMH
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M orjia 6b i pa3BHB3TbCH, ecjiH 6 bi ^bixaT6JibHHG k o d h h  He CHaÓJKajiH ee 
KHCJIOponOM.

KJiaCCHTOCKHM npHMepOM JlbIXaTejlbHbIX KOpHOH HBJI5HOTCH KOpHH 
JKioccHen (J u s s i e u 3; H3 ceiweiłcTBa KH'npeHHbix. O ho pacTOT b ctohhhx  
h jih c th x  B onax H HMeeT HacTbK) oSbiTObie co cym ne  KopHH, nojiojKHTejibHO 
«'eoTponHHHbie h norpyjKeHHbie b hji, h n p y rn e  —  OTpHuaTejibHo reorponH H - 
Hbie, BbIXOflHmHe H3 BOAbl. 3 t H-TO KOpHH —  TOJICTblO, BajIbKOBaTbie MHTKO- 
ry6H aTbie — h BcacbiBaiOT B oanyx (pnc. 103, A ) .  H x  H angojiee xapaKTepHaH 
nacTb— 33peHXHMa oneHb pbix jiaH  Oejian B03nyxoHocHaH TKaHb (pnc. 103, E ).

KpynHbie ncpoBHHHCTbre OTpHuaTejibHo reoTpornnrHbie KopHH hmoiotch  
h y oojioTHoro «nnapn-ca (T a x o d i u m d i s t i c h u m). H 3 Bonbi TopnaT 
MHOrOHHCJIOHHbie ^epeBHHHbie KOHyebl B MBTp BblUIHHOH, HnyiHHe OT HOA3eM-

Fhc. 103. JIbixaTejibHbie kophh (4) paereHHH KfoccHea (J u s si e u a), Bbmwsrmne H3 bojw 
c CTeSeab padem«; d. k — HbixaTejibHbie KopHH. B -  aacTb nonepeaHoro pa3pe3a’ 

^bixaTeabnoro K o p n a : a —  aapeHSMMa K opH » ; o. ą —  oceBofi pM.THHap.

hoh  KOpneBOH CHCTeMbi; Ha BepxymiKe h x  ecT b  yrJiydJieHHH, B e n y ip w e  B CH- 
C T€M y Me>KKJieTHbIX XOAOB.

HaKonen, Maccofi AwxaxejibHbix «opHefl oójianaiOT Tai< Ha3biBaeMue 
MaHrpoBbie nepeBbH ( c m . pnc. 145) thxhx sajiHBOB h npojiHBOB TponHqecKHx 
Mopefl. Oahh H3 hhx o&nanaioT nojio>KHTejibHo r cotponhhhhmh MoumuMU 
KOpHHMH, KOTOpbie nO,HO'ÓHO XOnyjIHM IIOnnep>KHBaiOT Ha B03flyxe Han ypOB- 
hom boah  KopoTKHH CTBOJi. ,0,pyrHe, KpoMe KopHoił, norpy>KeHHbix B HJI, 
HMeioT eme m ho ro  hh c jiohh bie OTpHpaTejibHO reoTponHHHbie KopHH 
(cim. pnc. 145), TopqaiuHe BBepx, npHneM kohum hx BbixonHT Ha noBepx- 
HocTb na>Ke bo BpeMH npnjiHBa. B o6ohx cjiyHanx KopHH MaHrpoBbix hmoiot 
MHOrOHHCJieHHbie HeHeBHHKH,- C nOMOmblO KOTOpbIX H nonAep>KHBa 10T HOp- 
MajibHbifl nocryn Boanyxa b cH-CTOMy mokkjicthhkob.

HTan, Kopem BcacbiBaeT noHBeHHbw pacTBop, pa3BHBaeT KopneBoe na- 
BjieHHe, nonaeT Bony b CTeóejib h JiHcTbn; KopeHb nbiuiHT h pacTer KopeHb 
oTBenaer Ha Bnemnne pa3npa*eHHH, nBHraeTCH h kbk  óbi pa3bi’cKHBaeT 
HCTOHHHKH BOnH H MHHepajIbHOTO nHTaHHH; KOpeHb poeT 3eMJHO H ytCpe- 
njnieT pacie«He b onpenejienHOM nojioweHHH.



r J I A B A  VIH

KOPEHb H yCBOEHHE A30TA. VÄOBPEHHfl. KOPEHb H CHMBH03

Frim  nacTCHHe oaexb, to oCpasyexcH 90Aa,.cocxoHmaH na coa©b, mho- 
rae aa kotoPh x  aeoóxoAnMU pacTeamo npn «naan 3 ™ cô
CTCHHeM H3 nOTBH, BCaCbIBaiOTCH KOpHRMH B ßHÄe BOÄHOrO paCTBOpa K 
Dbifl coaepJKHT HeoöxoAHMbie AJIH nHxaHHH pacreHHH MHHepajibHhie Bern, 
pTBa- cepv (bocibop, aaoT, Kajiaa, KaAbunii, Marana, xc©Ae30 a AP-

TaKH-e' hctoahhkh naTaana, aaa BOAa, KHCJiopoA h yrAexacAua ra3 
W xa X ™  »axoíHTCH B p a c í » , » » »  pacxeHHB B AOCxaxoRHOM ko aa- 
tiecTBe OAHaKO aeAb3fl caa3aTb Toro >ae o6  a3o re . -

ctb^ T b X V I I l T c  “  cxa.

aepHOMaB̂ Xo6HeKO^flbBH^BCbÎMHBMMo6p'a33/lomKeftCBHBeHirx™aHXpblU^ÂPy-

aaoTa opranaxecKax ocTaTKOB khcaoth, BCTynaa b coeAHiHeHae c ocho 
hhhmh (kbahh aaipan, KaAbunn hah aMMOHaa), a AaßaAa cooTBexcTByio- 
mvro^AHTpy ' KOTopyio CMHBaAa c npyxbea hah c coaombi a « ah 

y 3™  CTäAH npHMeHHTb, K3K hcxoahhk aaoTa, KocTHyio Myay, apoBb 
c 6oeH, Koxopaa oBepxHBaexcH « BpeBpamaeTC B KpoBanoH «pomo«, pora 
„ ’ITn h a ko He a CT3AH npBB03aTb ryaHO, t . e. noM©x Mopcaax

c oxaaaeHHbix ocxpoaoB, H P ^^^^^p^gg^^^^acxyiU yK ^^ôuab^aaO Ta

„a ä s  —
B03MO>KHbI6 6rO H'CTOHHHKH. ♦-»or'T'AriiTvin TTOTrvpf̂ TTOPTIt.

B cepeAHHe XIX ctoacthh aaaaAOCb, ato bcg pacTym yio noTpeOHOCTb 
ceabCKOro^o3BfiCTBa B asoxo noKpbiTB HBab3H. T o ra a  Bcxaji BOnpoc: KaKoro 
“ S b .™  aaox nopBbi? Tor oxeaH aaoxa, Koxopbm MH HMeeM B axMo- 
c *epe , —  npHHHMaex KH oh yaaCTRe B noiiojrHeHHH y ^H ™  a30xa B n 
nonea hah h©t ^ Ou h t h  c  AOCTO©epHOCTbio noaa3aAa, ato  pacTeaae, 3aM1 Y 
“ e no a  koaokoaom , raaooôpaaHua aaox
OTCVTCTBaa a30Ta b itomb© pacxeHae roAOAaex, no ira ne Pac- “T> a 
CTBO ©ro b BOSAyxe ocTaexcH h©h3m©hhhm . Tor A a boshhkao va P
AaAaa cBoacxB cboSoahofo aaoxa axMOc^epu a cBasaaHoro aaoxa opraaaa- 
MOB a noABbi. ÂeAO b tom, ato 330T, HaxoAHWHHCH b noABe, no stoh xeo- 
naa B©cb opraHHAecaoro npoacxo^KACHaa. MccACAyn MaaepaAbHbie cocTaB- 
îu e  nacra noABbi, mu xaM bobo© h© aaxoAHM MaaepaAOB aoxopbie mopah 

pasAaraflCb, oÔpaaoBaxb coah aaoxHoa aacAOTbi. HaÔAioAaeM >ae mu
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cjieuyiomee: nonauaiomne b noHBy oct3tkh opraHH3MOB thhiot t. e. 6eji- 
^ BemeCTBa’ BXOAHUIHe B cocTaB flaHHoro opraHH3Ma, nouBepraiOTCH 
6poweÄHHen° fl BJIH™HeM fleHTejIbHOCTH ßaKTepuH, — npoHcxoÄHT dejiKOBoe

ß  noqße JKHB6T pau  öaiiTepHß, CTpoamHx CBOH o 6 m € h  H3 p acn au e  6e;i- 
kob, TaKOBbi B a c t e r i u m  t e r  m o ,  P r o t e u s  v u l g a r i s ,  B a c i l l u s  

1 ° es  H W -  n P°T€Kasi npn f lo c iy n e  B osnyxa, a x o r npouecc npnBo- 

hhL oh canH°BaHHI°  aMMHaKa H ero COJiefl- npeHMymecTBeHHO yrjieaMMO-

r n p n m ^ iHH€HHH aMMHaKa> xo™  « » o ry r  ycBaHBaTbCH koPhhmh , ho, hmch 
PeaKU H I° -  OHH p a a te ^ a iO T  koPhh h, ccjih hx mhoto, ryÖ H T  p a c T e - 

HHH. 3 a to b noqße HaxoAHTCH rpynna daKTepHu, Bbi3hiBaioiuHx npouecc 

^P " t HTK a “ HH’ T- e- om:J,e" “ e a30Ta a»»o„HflHb,x cS.es !T « £ “tiyKJ KMCJIOTy.
, ,P ^ S °nP0C °  T° M’ 11X0 HHTPĤ HKaUHH HBJIHeTCH He HHCTO XHMHHeCKHM nP0-
ShJI ÄeHfeJIbHOCTbI°  CneUHCjjHMeCKHX MHKpOOPraHH3MOB,
ObiJi perneH] B 1889 r. KJiaccHüecKHMH padoTaMH C. H. B u H o r o a i i -  
c k o r  o, OTKpbiBuiero ocoöbifi cnocod KyjibTypu noqBeHHux SaKTepufi 
Ha MHHepajibHbix pacTBopax, coaep*a iuHx aMMOHHfmbie h upyrue HVKHbieUJIH nHTaHHH COJIH. j  nj.rn.HBtc

C. H. B H h o r p a u c k h h uoKa3aji, hto npouecc HHTpiubuKauHH pac- 
nauae-rcH Ha HBe $a3bi h ocymecTBjiHercH usyMH rpynnaMH daKTepufi. flep- 
Bau tya3a^ HHTpHC})HKaUHH COCTOHT B OKHCJieHHH aMMOHHHHbix COJiefi B COJIH

H3 p o ^ N i T i o ^ o m ' o T a r ^  Bb,3bIBaexCH HHTpo3HbIMH daKTepuHM H

T7̂ T3aep^  flJIH CBoero >KH3HeHHoro upouecca HurpoaHbiü MHKpod uep- 
naeT H3 npouecca OKHCHeHUH aMMuaxa b a30THCTyio KHcjiOTy, npuueM 
öejiou cBoeH npoTonjia3Mbi oh CTpOHT H3 MHHepajibHbix coeuHHeHHfi b otcvt- 
ctbhh cBeTa h xjiopoijjHJUia, TuiaTejibHo usderaa BCTpeuarorunxcH b noub,q 
yrjieBouoB. 3 to opraHH3M x e M O T p o ( j ) H b i f l .

B io p a n  cfasa HHTpuiJiHKauHH coctoht b okhcjichuh a3 0 Ta a'3 0 THCT0 H

6a“ epTH r N 7 t CrT b Hactae0r™yK) Pa60Ty 3Ty n p O IW  HHTpaTHbIe
r  °^ Mer THaa pa6oTa Tp€x mhkpoöob: rHHjiocTHoro, pa3Jiaraiomero 
m o ™  „6pa3™ HeM aMMHaKa- «HTP03HOTO, uaiornero conn asoTHcTou 
khcjioth, H HHTpatHoro, — aaeT nojiHoe OKHCJieHue opraHHuecKoro a3oia  

3TOMy npOUeccy S^aronpHHTCTByiOT uacToe nepenaxHBaHHe, y./iyu- 
maiomee uocTyn B03uyxa, upena>K h npHdaBjreuHe H3BecTH hjih Mepmrn. 
Bße/ienne HaBoaa enocoöcTByer o6pa30BaHHio aMMOHHHHbix conefl t. e co- 
3uaeT hcxouhvhd 6a3y ujth HHTpucfiHiKauHH.

Bee 3TO OÖ'bHCHHCT HaM TOJIbKO HCTOUHHIKH HaXOJKUeHHH B OOUlBaX CBH- 
3aHHoro a3oxa, t. e. a3ora ßejiKoB, aMMOHHHHbix, a30THCTHx h 330thokh- 
c^bix coeuHneHHH, h noroMy nopo>KuaeT y6e>KueHHe b tom, uto nepeu h3mh

aMKHyTbiH xpyr npeBpameHHH. Ouho h to * e  ko^htcctbo a30Ta_Bejin-
HHHa nocTOHHHaii — oocjiy>khbaeT >KHBbie opraHH3Mbi h nepexouHT b cojih 
nOUBbl, MeHHH TCJIbKO CBOH XHMHUecKHe CBH3H H MeCTO CBOCTO HpeSblBa- 
HHH — B OpraHH3MaX HJIH B nOUBe. F

OcraBancu TaHHCTBeHHbiM Jiiimb cjieuyiomHH Bonpoc. y  nac b Chöhtjh

™ c K o k io Ti PTHo HaqHHaJia Ä3BaTb yP^aH , s a ö p a c b S !uecKOJibKo JieT OHa OTUbixajia, nocjie uero bhobb craHOBH^acb njiouopon’
hoh; «OTUoxHyjia» — roBopuriH npo uee jiiouh. a

P aH?KO TepMHH «OTUOxnyjia» b npuMeHeHHH k  nouBe, HecMorpu u a bcio

HHTPH°3RHCTBeHHyi°  peajIbHOCTb B ^ c r a x  MHoroseMejibu, coBepmeHHo Heno- 
HHTeH.^B nouse HaKonnjicn asox. npasua, c uee He yBosnjiH ypoKau
e P H ^ n o u n v 3  i f ’ OCTaBJIHH OBOH H C npa*HeHHH, KOTOpbie. rHHJIH H yuo- 
S  HOPX y ’ 3TO UaB3 .no HCKOTOpOe KOJIHHeCTBO 33013, HO ZaJKKO
He uocTaxouHoe u m  oßecnew nim  ypojKaH, tcm  6 ojiee, hto h3 bo3 nacym e- 
rocH CKora coctoht h3 c-beueHnofl 3Thm ckotom TpaBw, Bbipocmefi r y / S e .
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n . A. K o CT bi h eB 0.6-bHCHHJi noBbimeHiie Ha 3aAe>KH haoaopoahh hohbh 
yjiymieriHeM ee CTpyKTypbi. EIoa BAHHHHeM KOpHefi MHoroAeTHHX TpaB 
b noHBe co3ÂaeTca MejiKOKOMKOBaTaa crpyKTypa, cndcoôcTByiomaH. nocTy- 
njieHHK) b noHBy boahi ocaAKOB h anpauHH noHBbi. YneHHe o pojin CTpyK- 
rypbi noHBbi æjih ee nAOAopoAHH 6hao 33TeM pa3BHTO anan. B. P. BHJib- 
0MCOM.

K Bonpocy o tom, neM oö-bHCHHTb yBejinneHHe nAOAopoAHH oTAHxaio- 
meñ naïuHH, npnöaBHACH BCKope Bonpoc o pojiH KAeBepa h AiouepHU, Bonpoc 
o ceBOOÓopoTe. y>Ke b X V III CTOJieran 6hao  3 aMeHeHO, hto ecAH nepeAO- 
BaTb noceBbi nmeHHHbi h oBca c noceßaMH KAeBepa hah Apyrax 6o6obwx 
pacTeHHH, KaK to: 6o6ob, ropoxa, AiOHepHbi, bhkh, acnapueTa, HeneBHHbi 
h np., to ypoJKañ yBejiHHHBaeren; ypo^Kañ 3JiaKOB, noceniHHbix nocjie toto, 
KaK yßpaH ypojKañ öoöobhx, öoAbme, neM ypoxoH Tex xxe 3ji3kob c itoah,
KO Topoe b  n p o m jio M  r o A y  r y j in j io .
C a o b o m , n o c e B  ö o ö o b h x  yB e jiH H H - 
BaeT KOJiHHecTBo a 3 0 T a  b  noH Be.

O n b iT b i,  n o c T a B jie H H b ie  H aA c p a B - 
HHTeJIbHblMH K y jIb T y p a M H  3JiaKOB H ö o ­
ö o b h x , n o K a 3 a J iH , h t o  yAO Ö peH H e c e - 
JIHTpOH CHAbHO nO A bIM aeT  p o c T  h  y p o -  
>K3H O Bca, n m e H H H b i, HHMeHH h  Apy- 
THX 3A8KOB, HO OHeHb MaJIO 3aM ei'H O  
n a  K y j ib T y p a x  6 o 6 o B b ix .  O n b iT b i,  p a 3 y -  
MeeTCH, CTaBHJIHCb B B ereTaU H O H H blX
c o c y A a x  c  t o h h h m  yneTO M  B c e ro  c o -  
A e B o ro  h  a 3 0 T H o ro  ôananca. I lp H Ô a B -  
K a K K y A b T y p e  m e n o T K H  nAO A opoAH O H  
3eMJiH c  n a ïu H H  h h k 3K  He o rp a > K a A a c b  
Ha pOCTe 3A3KO B H X K y / ib T y p  H, H a o ô o - 
po T , p e 3 K o  n o A w w a A a  p o c r  h  y p o > K a ñ  
ö o ö o b h x .

[ ÍIo c M O T p H M  T e n e p b , neiw o t a h - 
HaiOTCH KOpHH ÖOÖOBblX pacTeH H H ,
H a n p H M e p ] A y n H H a  ( p n c .  104) h a h  
K A e B e p a  o t  K o p H e fi 3 A 3 k o b . K o p H H  
H KO pH eBbie MOHKH OBCa HAH A P yrO TO  
3 A a x a  paBHO M epH O  TOHKHe, T o rA a  
K aK  KOpHH ÖOÖOBblX paCTeHHH, OCTO- 
POJKHO B b IH yT b ie  H3 nOHBbl, O Ka3bI- 
B3IOTCH oÔ A aA aTeA H M H  x a p a K re p H H X  
y ro A m e H H H , H a 3 b iB a e M b ix  K a  y -  
6 e H b K 3 M H .

B.AH Ka>KAOrO H3 ÖOÖOBblX pa­
cTeHHH c y m e c T B y e T  cboh cfiopMa KAy-
ÔeHbKOB! OHH KpynHbl H HeMHOTOHHCAeHHbl Ha KOpHHX AynHHa H, HaoôopoT, 
MeAKH, HO OÔHAbHbl Ha KOpHHX KAeBepa; OTAeAbHbie KAylÔeHbKH TO Kpyr- 
Abie, t o  npoAOATOBaTbie, t o  AonacTHue. 3 t h  yTOAmeHHH n e  h t o  HHoe, 
KaK CBoeo6pa3Hbie raAAW, t . e. pa3pacT3HHH t k 3 h h , Bbi3BaHHbie BHyrpeH- 
h h m  pa3Apa>KeHHeM' napa3HTapHoro npoHCXOKASHHH. Ha pa3pe3e KAy-
ÔeHbKa (pHC. 105, A) BHAHbl OCeBOH HKAHHAP KopHH, aCHMMeTpHHHO pa3- 
pOCUiaHCH TK3Hb KOpbl H B HeH CpeAH MaCCbl KA6T0K c KpynHbiMH BaKyo- 
AHMH, HTo HopMaAbHo CBOHCTBeHHO KopoBOH napeHXHMe, pacnoAo>KeHbi
yqacTKH k a g t o k  c 6oAee t c m h h m  rycTHM coa ep >k  h m h m . K a c t k i i  3 T h  rycTO 
HaÔHTbi npoTonAaaMOH, HMeiOT KpynHbie KAeTOHHbie HApa, a b  npoTonAa3Me 
MHKpOCKOn n03B0AHeT pa3AHHHTb MHOTOHHCACHHHe ôaKTepHH (pnc. i 05, B), 
KOTopbie >KHByr TaM, nHTancb TAaBHbiM oôpa30M yrAeBOAaMH, b H3ÔHTKe 
Bbipa60T3HHbIMH AHCTBOH ÖOÖOBblX.

E c a h  B b ip a iH H B a T b  ö o ö o ß o e  pacTeH H e  b  npoK aA eH H O H  noH B e, t o  h h k 3 -

Phc . 104. KopHeBan cHCTevia c KJiyCeHb- 
K3MH ôoôoBoro pacTeHiiq AynHHa.

161J ] BßeaeHHe b fioxaHHicy



KOH pa3H H U bI B OTHOUieHHH yCBOeHHH a 3 0 T a  M6>KAY HHM H OBCOM H [ im e -  
H H u e ñ  He 6 yA e T . B c e  ohh 6 y A y T  hbho r o j io A a fb .  n p H ó a B jie H H e  a30TH 0K H - 
cjihx  c o j ie ñ  b n cu iH B H b ix  B O A ax ta K X íe  oahh3kobo 0T30BeTCH y jiy n w e H H e M  
HHTaHHH. Ho eCJIH BMeCTO 3 'ro ro  nOJIHTb K y jlb T y p b l HenpOKHnHHeHHbLM nOH- 
BeHHblM  paCTBOpOM HJIH Iip H 6 a B H T b  K npO K a jieH H O H  nOHBe m e n O T K y  OÓblHHOÍÍ 
3 e M jiH  c  n o jra ,  r ^ e  p o c j io  A a H H o e  6 o 6 o B o e  pacT eH H e , to OBec hjih n m e H H p a  
He H c n u T a iO T  ot atoro H H K a K o ro  y jiyH iu e H H iH , a 6 o 6 o B o e  p a c te H H e  o n p a B H T c a .

A
Phc. 105. A — pa3pe3 iepe3 KJiy6eneK Ha KopHe 
6 o6 oBoro pacTeHHíi: k . ti — KopoBan napeHSHMa 
Kopim; a  — Jiy6  h d. k  — npeBecíina kophh; c — 
HacTb npoBOaamero nyaica, nuTaiomero 6aicrepHa;ib- 
Hoe rae3flo (6 .2.). B — OTAeJibHbic kjictkh napen- 
XHMbi óaKíepuaabHoro raesna (bh^ hw íwpo, Kpax- 
MaabHbie 3epHa 11 óaKTepmi). B — HHBojuounoHHbie 

(jjopMbi óaKTepHíj.

Í Ip e A n o jia ra e T C H , hto 6 a K te p H H  K jiy 6 e H b K 0 B  o fí jia A a iO T  cnocoÓ H O C Tbio  
b CBoeñ n p o T o n jia 3 M e  B b ip a S a ra B a T b  3 H 3 H M b i-K aT a J iH 3 a T o p b i, B b i3 b iB a io m H e  
OKHCJieiiHe C B o d o A H o ro  a 3 0 T a  a T M oec jiepb i K H C jio p o /io M  b a a o ra y io  K H C jioT y . 
C aM H  'j t h  6aKT©pHH —  B a c t e r í u m  r a d i c i c o l a  —  >KHByT b noH B e, 
npHHCM  AJIH HX pa3BHTHH TpeS yiO TC H : CBOÓOAHblH AO CTyn B 0 3 A y x a , H a jIK H H e 
y r jie B O A O B  h  n  pncyT C T B h e ocHO BaHHH, M o ry iu ,H X  H e iÍT p a jiH 3 0 B a T b  n p o H 3 B o - 
A H M blH  HMH H36bITOK 330TH 0H  KHCJIOTbI.
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Hafiaa b noaBe noABH/KHbie cj>opMbi, KopneBbie ôaxxepHH jiemo npo- 
KHKaiOT aepœ KopneBbie bojiockh B Kopy Kopneft H TaM nooejiaroTCH Bbisbi- 
Baa oflHOBpeMeHHO neHopMajibHoe paspaexanne TKanen 6 0  oboio p •
B npnpoAe ohh oôhhho npnypoaeHbi k onpeAeJieHHbiM bhahm 6o6oBbix, 
kophh kotophx OHH cnocoÔHbi 3apa>KaTb. [HanpHMep, «SaKxepHH ôoôob  
jierxo aapa>KaioT BHKy, ho ne aapa>KaioT jnonepHy. noaxoMy npn 
dO'ÔOBblX paCXeHHH, OCOÔeHHO HOBblX B A3HHOM paHOHO, HOJieSHO B BOHBy 
BHecTH KJiyôeHbKOBbie ÔaKxepHH, oBoficTBeHHwe bthm paereHHHM. Taxoe 
«CaKTtpHaitHoe yA«5peH»«» -  HHiparaH -  aaaaHTejibHO noEwmaex ypo- 
3K3flHOCTb ce jibcko x o 3 a h c t bc h h bi x KyjibTyp]. no axa/i. B. JL 
c k o m y, ôaKTepHH pasBHBaioT Boxpyr céda odiuibHoe ’
ooraxoe asoxoM, xoxopoe h ycBaHBaexca npoxonjiasMOH dodoBoro K ROHuy 
paaBHTHn KJiyôeHbKa daKxepnn Haemaiox BbipomAaxbca: ohh a aiox Kpyn- 
Hbie jionacxHbie (HHBOjnonHOHHbie) (JiopMbi (pHC. 10t>, B ) h, HaKoneu, 
OXMHD3IOX.

Sftecb nepeA HaMH cJiyaafi ch » 611033, hjih comHTejibcxBa AByx opra- 
HH3MOB CHMÔH03 dodoBHX c KJiydeHbKoiBofi daKTepHcfi xpaKxyexca B HayKe 
pasJHHHo; BepoHTHee B ce ro , 3«eeb HMeex Mecxo BsanMHHH napasHXHSM: 
SaKxepHH 6epyx y dodoBbix yraeBOAH, a dodoBbie noxpedJiaiox a30x OaK-
TCDHH.

Kor«a ypomafi ydpaH, b naimie ocxaioxca KopneBbie cHcxeMbi, ohh 
riHHrox, coAep>KHMoe hx nepexoAHx b noaBy; BnpoaeM, h36hxoik aaoxa nepe- 
Aaexca noaBe h npn >khshh KJiydeHbKoB h Hecymnx hx KopHeBbix cncxeM. 
HeoôxoAHMO eine, Kax ynxe yxasaHO Bbiuie, axodbi noaBa coAep>Kajia ocho- 
BaHHa, AaiomHe c a30x«ofi khcjioxoh cojih. LIam,e Bcero xaKOBbiMH hbjihiotch
COJIH KaJIbUHH.

Bce 3X0 roBopHx 3a xo, axo dodoBbie Kyjibrypbi 3anHMaiox b HameH 
cHCxeMe K y jib T y p  coBepine«HO ocodoe Mecxo. B to BpeMa KaK mue h h h, a, 
KVKypy3a, pnc "ncxomaiox noaBy h xpedyiox npHBOAa Ha nojia a30XHCxbix 
VAOÔpeHHfi, dodoBbie paexeHHa caMH bhochx b noaBy a30x dJiaxoAapa cBoeMy 
CHMÔH03V co icnen,HajibHbiMH ôaKxepHaMH. OxcioAa bo3hhkji3 xeopua njioAo- 
CMeHa hjih ceBOoéopoxa, Koxopaa ocHOBaHa h a tom, axo KaJKAoe paexeHHe 
BcacbiBaex H3 no h bbi oripeAexemibiii cocxae cojiefi, Ka>KAoe Hcxoïpaex noasy 
Ha cBofi JiaA, noaeMy HaAO Kax mojkho aaine MeHaxb Kyjibxypy; aeM doraae 
noAÔop cMeHaiomHX Apyr Apyra Kyjibxyp, xeM MeHbrne xpeoyexca yAOope- 
hhh. npH 3xom Hpe3BbiaaHHO b3>kho BBOAHTb b ceBooôopoT ôoôoBbie pacxe- 
HHa Koxopbie yBejiHHHBaiox kojihtocxbo a30xa b noaBe. B nejiax yjiyaine-HHH 
njioAopoAHa nonBbi aKaA- B. P. B h ji b a m c peKOMeHAyex BbioeBaxb ôoôoibo- 
3jia;KOBbie xpaBocMecn, HanpHMep, KJieBep njnoc THMOcJieeBKa hjih jnonepHa 
njnoc >KHTHHK. npH noeeBe 3JiaKO-'6o6oBofi TparsocMecH ôoôoBoe pacxemie 
oôecneaHBaex ofîorameHHe noasbi aaoxoM, a M-HorojiexHHft 3Jia,K cBoea 
rycxofi KopHeBofi cHcxeMofi yjiyauiaex expyKxypy no'iBbi. Kopmi THMoepeeBKH 
h jKHXHaKa paaoHBaiox naxoxHbifi ropH30Hx Ha MeJiKHe komkh h noejie 
cBoero pa3JioJK6HHa nponnxbiBaiOT nx nepemoeM, ÔJiaroAapa aeMy komkh 
npHoôpexaiox npoaHocxb.

EcxecxBeHHO, axo xenepb BpeMa onpoiCHXb, — nacKOjibKo oooeoojieHO 
b MHpe OKHCJieHHe axMOC(|)epHoro aaoxa h Hex jih Apyrwx npopeccoB.-K neMy 
6jih3khx. Koiieano, GaKxepHH KJiyôenbKa ô m jih  TOJibKo nepBbiM oxKpbixHCM 
B o6m,efi nenn xex aBjieHHfi, c noMOipbio Koxopbix CBOÔOAHbifi a30x axMO- 
ccbepbi cBa3biBaexca h Bcxynaex b K p y ro B o p o x  jkh3hh. Taa, ÔJiaroAapa pa- 
ôoxaM C. H. B h h o r p a a c k o r o BbiacHHJiocb, axo b noaBe, Kpoxie KJiy- 
oeHbKOBbix, >KHByx h Apyme ôaKxepun, oKHCJiaiomHe axMOciJiepHbiH a30x. 
nepiBbin onbix 6biJi npoH3BeAeH cJieAyromnM oôpaaoM: HHxaxejibHaa^cpeAa, 
coBepuieiHHO jinmeHHaa aaoxa, dbijia 3apa>KeHa Hedojibinoâ HaBeeKoâ noaB, 
Bbi3BaBmefi b Hefi 3HeprnaHoe MacjiaHOKHCJioe 6po>KeHHe. M3 sxofi dpoAa- 
ui,efi >khakocxh h 6biJi BbiAejien 3axeM anaapodHbifi MHKpod C l o s t r i d i u m  
P a s t e u r i a n u m ,  Koxopbifi cnocoôeH paaBHBaxbea jihuib npn nojmoM 
oxcyxcxBHH KHCAOpOAa, ho h y jk a a e t c. a b h a jiii a h h caxapoB.
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/ i  pyro h MHKpo6, TpeöyroinHH cBOÖoAKoro AOCTyna ßoa/iyxa, —  sto 
cpaBHHTOJibHO KpynHuñ A z o t o b a c t e r  c h r o o c o c c u m ,  oneHb pac- 
BpocTpa«eHHHH B no ns a X Harnero tora, h HentoTopue apyrne

A30TO-6aKTep jiynme pa3BHBaeTCH b noAmeAOHeHHoñ noHBe. IIosTOMy 
ero ,oco6€hho mhoto b HepH03eMe h 6ojiee iozkhux noHBax, njioflopo/iHe 
KOTopbix oh h oôecneHHBaeT. H3BecxH0, hto nepH03eM paaBHACn Ha jiëcce, 
H b hem MH oro yrAeKHCAoro KaAbijHH; pariee nAOAopoAae nepno3eMa 
oô'bHCHHJiocb 3anacoM opraiiH'iecKoro Bemecrsa, oßpasoßaBmerocH bcaca- 
CTBHe Toro, hto b npe>KHHe BpeMeHa CTenb ne naxanacb, bch nbiuiHan Tpa- 
BHH3H ee pacTHTejibHOCTb, exceroAHO B03o6HOBAHBuiaHCH, neperHHBajia, 
h opraHHHecKHe BemecTBa, eio HaKonAeHHbie, nepexoAHAH b noHBy. Ho pa- 
CTeHHH BBO/IHT B HO H By BHOBb BbipaÔOTaHHbie HMH yrjieBOflbl, a30T Aie CBOHX 
fjeJIKOB OHH XOAbKO BOSBpaUtaiOT nOHBe, H3 KOTOpOH OH BCOCa« KOpiIÎIMH; 
3H3HHT, CTenHbie paCTeHHH He MOTAH ySejLHHHBaTb KOAHHeCTBO a30Ta 
b noHBe; sto cAeAaAH asoTOÔaKTep h Apyrue (}mKCHpyioix¡,ne aiMoctpepubin 
a30T ôaKTepHH, KOTopbie, aeHCTBHTSJibHO, Be«aMH nonoji.HHJiH sanac nonaen- 
Horo asoTa sa cner a30Ta aTMOC(j)epbi, koahhoctbo Koxoporo 6e3rpa¡-iHHHO.

rioneMy noHBa, HCTomeHHan chhthmh c Hee ypoA<aHMH, Syaynn npeAO- 
CTaBJieHa caMa ceée, mo>k€t OTAoxHyTb h CHOBa AaBaxb ypoAcañ? OoHBa 
HCTomaeTCH noTOMy, hto m u  6epeM c ypozKaaMH a30T ôucTpee, hbm 6ax- 
TepHH noHBbi iMoryT ero (J)HKCHpoBaTb. ñoPTOMy, ecAH mu  «aHHuñ ynacTOK 
3eMJiH BpeMeHHO npeflocTaBJiaeM caMOMy cede, to ßaKxepHH c noMoiubio 
yrJieaoAOB, nepexo/uunHx b noHBy H3 3ejieHUx pacTenHH, pa3BHBaioT rpo- 
Ma^Hyio AearejibHocTb no h a koh aie h h 10 aaoTa. Hepea höckojilko Jiex ero 
yzKe crojibKo, hto mm , cum ian ypoíKaH, yB03HM ero s  3 h a a h to Jib ho m koah- 
qecTBe c nojia h norpeÔJiHeM b bhaë riHmeBbix npoAyKTOB, nocjie nero h ano 
mm  CHOBa AaTb noHBe OTAoxHyTb, hah BBecra b nee 3anac aaoTa b bha« 
yAOÖpeHHH. HeM rym e naceAenne, tcm TpyAHee AaBaTb no a Be otamx h tcm 
BHHMaTeAbHee npnxoAHTCH npHCMarpHBaTbCH K KpyroBopoxy a30Ta h , no 
B03MOJKHOCTH, OÔCCneHHBaTb nOHBe AeHTeAbHOCTb ÔaKTepHH. [npH HCAO- 
CTaTKe B03Ayxa b noHBe, hto HMeer mccto, HanpHMep, npn 3a6oAanHBaHHH, 
npoHcxoAHT npoTHBonoJiO/KHbiH nponece, BpeAHMH jijui 3eAeHbix pacTeHHH 
m Ha3biBaeMbiH A e H H T p H c j i H K a H H e H .

ripH B03A€HCTBHH OCOÖMX ACHHTpH(f)HHHpyiOIHHX ÔaKiepHH COAH a30T- 
HOH KHCAOTU B npHCyTCTBHH OpraHHHeCKHX BeiH,eCTB npeTepneBaKDT pa3AHH- 
Hbie XHMHaecKHe HsMeneiiHH, b pe3yjibTare KOTopux buabahctch cboôoa- 
hmh ra30o6pa3HbiH a3or, yAeTyaHBaiourHHCH b aTMoccpepy. ÆeHHTpHcpHAH- 
pyrom,He öaKTepHH aHaapoßnu h pa3BHBaroTCH b noHBax c haoxoh aspauHeft, 
npn HaAHHHH ôoAbuioro KOAHaecTBa opraHHaecKoro BeinecTBa].

KaiKOB Ke KpyroBopoT cboôoahoto a30Ta? B B03Ayxe ero HeorpanH- 
aenHoe KOAHaecrBo, xan h bchkhh ra3, oh AH(J)4)yHAHpyeT BcK>Ay, a, cAe- 
AOBaTeAbHO, h b p u x A y jo  noH B V , no Kpafmefi Mepe ao rAyÔHHbi 6 m . B ch 
paCoTa KopHeBbix chctcm h KpyroBopoT eo3Ayxa coBepuiaioTCH b noBepx- 
HOCTHOM CAOe nOHBbl, TAC >KHByT H ÔaKTepHH. [Hcn0Ab30BaHHUH OAHHMH 
opraHH3M3MH 330T b HHOH (})opMe HcnoAb3yeTCH ApyrHMH opraHH3- 
M3MH H paHO HAH n03AH0 B03BpauraeXCH K HCXOAHOH (J)OpMe. ÎIpO- 
CAeAHM 3 to T npouecc noApoônee. 3eAeHoe pacxeHHe norAOipaeT cBoeñ Kop- 
iieBOH CHCTeMOH a30THOKHCAbie COAH H3 nOHBeHHOTO paCXBOpa. H3 (JjOpMbI 
MHHepaAbHoro coeAHHCHHH oh nepexoAHT b (})opMy opraHHaeciKyio: pacTeHne 
CiHHTe3HpyeT opraimaecKoe nemecTBo — 6eAOK. IlocAe oxMHpaHHH pacTeHHH, 
npH B03AeHCTBHH öaiKTepHH THHeHHH ôeAKOBbiH a30T nepexoAHT B aMMHaK. 
ÂMMH3K npH B03AeHCTlBHH HHTpH(})HU;HpyK)mHX ÔaKTepHH nepeBOAHTCH 
B IpOpMy COACH 330THOH KHCAOTM, iKOTOpbie H HCnOAb3y¡OTCH CHOBa paCTe- 
HH8M. BMeCTe C 3THM ÔOÔOBbie paCT€HHH nepCBOAHT nOXAOÍUeHHblíí HMH 
ATMOC(J)epHMH 330T B ÖCAOK CBOCTO TCAa, a 3aTeM OH HCnOAb3yeTCH H 3CJI8- 1

1 no Aa«HMM HeKOTopux aBTopoo, MHorae nAeoH6Bue rpHÔKH (HanpuMep, Pénicillium 
¡glaueum, Aspergillus niger) roxe  cnocoÔHw ycBaHBarb cboôoahuh a30T. Peâ.
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h u m  pacTßHHeM. 3xox asar Taxme bkxtoiiaexeh b o6 ihhh  xpyra&opor Cbo- 
6 oäho  jKHBymne b non Be asoTOCoôHpaiomHe óaKxepmi co cboch CTcpoHbi 
bboaht b 3 TOT KpyroBopox MoxeKyxHpHuñ a30T axMoccpepu.]

C koxbko >K8  6 aKTepHH HMeexen © no BBC? M ero  a noAenexa oux npea- 
jrojKeH C. H. B ü H o r p a s c K H M  eme b 1923 r.; b »ero BxoAHx^neHTpHfJjy- 
rHpoBa-HHe h OKpacKa 3 pnxpo3 HHOM, «pacKoñ khcxoh, npHroAHOH ajih npo- 
xonxasMu. riojibayacb stmm mcxoaom , anafl. A. A. P n x x e p  Aax äah -ca- 
naroBOKHX hohb cxeAyiomHe AaHHue: Ha oahh rpaMM JiecHOH bohbu  npHxo- 

OKOAO Tpex MHJiJinapAOB ocoóeñ, a ™  KaurraHOBoñ okojio noxy- 
TOD3  MHAAHapAOB H ÄAH neCiaHOÜ —  OKOXO oahoto MHAAHapAa. OKa3 ajIOCb 
T3 K>Ke hxo MHKpoöbi pacnoxaraiOTCH B noH'Be B BHAe rpynn hah ikoxohhii, 
COCTOfl'mHX H3  MaC'Cbl OCOÖCH H CBHSaHHHX C KO JULO H A 3 Xb HU M H HaCTHUaMH 
noHBH. B noHBCHHOM pacTBope pac'ryT npeHMymecTBeHwo dauHxxu. 330to- 
óaiorepoB Booóme 3 HaHHxexbHO MeHbiue, hcm kokkob h dauHXX. T cm He Me­
nee anax. C. n . K o c T u n e B  b noHBax xadaHHux nxaHTauHH KpuMa oo- 
naDVHíHA ' [oqeHb óojibinoe koahhccxbo a3 0 To6 aKTepoB.]

ryAOöpeHHfl. Ea<eroAHO BMecxe ć ypomaeM c hojih yB03HXCHorpoMHoe 
KOXHH8 CXBO Opra«HH6 CKHX H MHHepaAbHblX BCIHeCTB, KOXOpbie^AOX/KHU Obllb 
BOSBpameHU b HOHBy. npn BoonoxneHHH yxpaneHHux hohboh BemecxB m u  
Aojdkhh aaÖOTHTbCH 0 6  yAoöpenHH pacxeHHH, bhochtb ib noHBy ranne Be- 
mecTBa, KOTOpbie naHÓoxee xopouio h ducxpo 6 yAyT HcnoAbsoBanu pacxe- 
HHeM P a 3 AHHaiOT yAoöpeHHH MHHepaAbHbie h opraHHHecKHe.

ÓcHOBHUMH MHHepajIbHbIMH yAOÖpeHHHMH HBXHIOXCH COAH, COAepmaiUHe 
a30T, (J)OC(})Op H K3XHH.

A 3 0 THCTbie yAÖöpeHMB npHMeHsnoTCH B SHAS cejiHTpH. LexHxpa Aoou- 
BaercH nponycKamieM axMOCcjjepuoro bosayxa nepea axeKxpHHecKHe nenn, 
non 3 XOM MOJieXyjIHpHblH a30T COeAHKHeXCH C KHCAOpOAOM, KOXOpUH B Hp - 
CyXCTBHH BOAbI A3 CX aSOTHyiO KHCAOTy. A30TH3H «HCAOTa HOHTpaAHSyeT
C a C 0 3, o 6 pa3 yfl a 3 0 XHOKaxbUHeByio cejiHTpy. Cexuxpy bhocht b nonsy 
neDeA noceBOM, BBHAy topo, hto oHa xerxo BUMUBaexcH -h yxoA«T b rxy- 
S v  noHBbi, PAC KOPHH pacxeHHH He Moryx ee Aocxaxb. KpoMe cexnxpu, 
coeAHHeHHe a30xa B03Ayxa, b BHAe aMMHaxa, ocymecTBxnexcH np.H Harp 
B3 HHH noA ôoJibiHHM AaBxeHHeM a30Ta H BOAopoAa B npHcyxcTBHH KaTaArf- 
saropoB OôorameHHe non bu  asoxoM ocymecTBXHexcH Tanme cneuHaxbHoii 
KVAbxypoñ 6 0 6 0 BUX pacxeHHH, HanpHMep, xynHHa, Koxopue sanaxHBAioxca 
b 38MAK) 0 6  u h  ho ß iiepaoÂ hx  UBexeHHH, b BHAe Tau H33UBaeMoro sexe- 
Horo VÂOÔpeHHH. 3 xot npneM, HasuBaeMuñ CHAepauneH, npHMeHHeïCH ao 
chx nop h HeH3 MeHHo yBexHHHBaeT 3anac a30xa b noHBe.] IloKa, o ahbko , 
naôoxa ôaKxepHH —  kak  a3 0 tco 6 HpaiomHX, thk  h KxyôeHbKOBux —  Bce eme 
«BJIHeXCH OCHOBHUM ecxecxBOHHUM ^axxopoM oSoraïueHHH noHBiJ

n o  BblHHCAeHHHM aK3 A. Æ  H . U  P H H H m H H K O B 3 100_ TUCOT SU XK) 
uepHbi Aaiox cxoxbKO cBHsaHHoro a3 oxa, cxoxbKO «pyrmuH xHMHne .

KOM6Oocd30pHbie YAOÖpeHHH oôuhho bhochxch b noHBy b BHAe cyriep^oc- 
ibaxoB, KOTopue noxynaioxca H3  c{3oc(popHxoB npn oôpaôoxKe hx KHCxoxaMH» 
Hxo noBumaex hx pacxBopHMOCxb. y noxpeôxHmxcH xaioxe KOCTHnaa Myxa 
H TOMacoB m x a K , noxynaeMUH b bhab oxôpocoB npn nyryHHOM npoH3-

ïïPTRP
KaxHHHue yAoßpeHHH npHMeHHioxcH b BHAe soxhp b BHAe komhackc- 

h u x  coeAHHeHHH —  KaxeHHxa, KapHaxHxa h AP- y p 0>KaH pacxeHHH, oAHaxo, 
33BHCHX He XOXbKO OX yAOÔp8 HHH. XlxH JKH3HH paCXCHHH HMeiOX 3 HaHeHH6  

Bce (baKTOpH, B03AeHcxByromHe Ha nero b xeneime ero >kh3HH.
O praHHHecKHM  noxHUM yAOÔpeHHeM hbxhcxch naB03. IIpix pa3XOXceHHHr 

MHHepaxH3 3 H,HH HaB03a ocBoôoîKAaioTCH Bce neoôxoAHMue ma« pacxeHHH 
BemecxBa. OpraHHnecKHe BemecxBa caMH no cede ne Moryx ourb Hcnoxb- 
30B3HU pacTeHHeM. Q hh aoji>h h u  6uxb MHHepaxHsoBaHu, AOßeAeHbi ao m h - 

• H spaxbH b ix  coxen a3oxa, k 3xh h , c{)octjmpa, hxo h ocymecTBXHeTCH thhaoct- 
HUMH, a 3 aTeM HHTpHCfjHUHpyiOmHMH ÔaKXepHHMH.
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KpoMe Toro, naco3 ape3BuaaHHo ÓAaroinpHHTHO 0Ka3UBaeTCH Ha crpyK- 
xype noHBbi. OópasyiomHecH npn ero pa3AOHíeHHH opraHiiaecKHe coeAHHe- 
hhh CKJieHBaiox noaBy, oópasyn MejiKOKOMKOBaTyio CTpyKTypy, hto y jiyq - 
rnaeT ee aspauHio, BOAonpoHHAaeMOCTb h npHBOAHT k  yBeAHae«H¡o ypo/Kaa. 
IiaHJiyqiüHñ pesyAbTaT, HanóoAbiiiHH y p o x a ñ  noAyaHTca, bcjih m u  a s a h m  
pacie iiH io  Becb komiuickc  »eodxoAHMUx ycJioBiiH. OrpaHHHHTbCH o ahhm  yao- 
épeHKeM Hejib3H. SaMeaaTeAbHUM HBAHeTCH ocymecTBAaeMoe b HacTOHiuee 
BpeMH rpaHAHQ3Hoe H3MeHeHHe npHpoAu cre irab ix  h jiecocTenribix pañonoB 
EBponeñcKoñ aacTH CCCP —  kom haskcu  /toKyaaeBa— KocTuaeBa— B hab - 
HMca. OSeperan pacTerrae ot 3 acyxn nocaAKoñ aochux  noaoc, bboah  Tpa- 
BOnOAbHyiO CHCTeMy 3€MAeA€AHH C HOCCBOM 3AaiKOB, y j iy lima¡OIHHX CTpyK­
Typy noHBbi, 6o 6o b u x , o 6 oramaiom,Hx noaBy asoTOM, co3AaBan HCKyccTBeH- 
Hbie BOAOeMbI, MU AOGhCMCH OrpOMHblX ypO/KaeB 0eAbCKOXO3HHCTBeHHHX 
paCTCHIIH.]

M b l HaTOAKHyAHCb TOJIbKO HTO Ha OHeHb HHTepeCHyiO BeiHb, Ha TO, HTO 
B >kh3hh KopHeBux CHCTeM, BcacuBaiomHX noHBBHHuñ pacTBop, HapHAy 
C C3MHMH KOpHHMH, HrpaiOT 6 0 AbUiyiO pOAb eiH,e H MHKpOOpraHH3MU nOHBbl.

B o3bMHTe pacTeHHe apncTHAy—  3AaK, pacTyruHñ b TypKMeHHH Ha cu- 
rryaHx necKax h odpa3yioii],HH coAHAHue AepHOBHHu. riaco,K cunAeTCH, cAy- 
BaeMbiñ BeTpoM, ho KopeHb e ro  cAepHCHBaeT, Tan khk BuAeaaeT ko aao h a - 
Hue BenrecTBa, KOTopue CKJieriBaiOT necoK H o6pa3yi0T BOHpyr a ah h h u x  
KOpHCH apHCTHAbl HJIOTHbie (JjyTAapU HAH Tpyfíoq-KH.

y>i<e to , hto KopeHb BuAeaaeT opraHHaeoKoe BeipecTBO, —  <|iaiKTop 
rpoMaAHoñ BaaíHOCTK. y  KaaíAoro pacTeHHa norpyHíeHHue b noaBy KopHH 
BbiAeaaíOT hah eaxapa, hjih oprairnaecKHe khcao th , hah BeiuecTfia rop a 3AO 
Goaee CAOHtHue, 6AH3KHe k (SeAKOBUM. B o xpyr Kopna oópasyeTca 30Ha, 
nponHTaHHaa e ro  BUAeaeHHaMH. B Heń m u  HaxoAHM daKTepHaAbHue koao- 
hhh , nHTaioinHeca sthmh  BUAeAeHHaMH. MHKpooKori orapuBae-T, ato b rioaBe, 
HenocpeACTB-eHuo ripuMbiKaiomeń ¡k Koprno, BoerAa khhht >KH3Hb 3 a caer 
BbiAeAeHHH Kopna. TaKOH yaacTOK no a b u , o«py>KaiourHH KopeHb, m u  Ha3u - 
BaeM p H 3 o c i j ) e p o H  (c^epoñ  KopHa). M u  b h a h m , a ro  KaK hh BeAWKa 
poAb 6 o 6o b u x , Bce ace y  A pyrnx  pacTeHHñ m u  HMeeM HeiKOTopyio cobmcct- 
Hyio p ado ry  Kopneń h daKTepnił. BAaroAapa atoh pa6 0 to nponcxoAHT paa- 
AOJKeHHe HaxoAarHHxca b noaae op¡raHHaecKHx, a hho ta3 h HeopraHHaecKHx 
BeiaecTB h BOBAeaeHHe cBa3aHiroro a<30Ta, KaAHa, KaAbirna, Marana h * e -  
Jie3a b KpyroBopoT ’>k h 3bh pacTeHHa.

K'QPHH He TOAbKO ASIOT npHIOT a30TC0dHpai0m,HM daKTCpHHM, H3BeCTHbI 
h doAee CAoaíHue KOMdHHauHH. Tan, Ha Kopaax caroBHHKa C y c a s  r e ­
v o l u t a  (cm . pac. 188), nepeAKH KopaAAOBiiAHue KopoTKne BeToaiKH. Pas­
pes 3THX «KOpaAAOHAOB» nOKa3bIBaeT, aTO B KAeTKaX CarOBHIlKa HvHByT: 
KOAOHHH cHHe-3eAeHOH BOAopocAH N o s t o c  p u n c t i f o r m a e ,  rpadoK h 
óaKTepHH. BoAopocAH accHMHAHpyiOT, BbipaóaTUBafOT yrA&BOAU, óaKTepan 
cBa3HBaiOT aTMOC(})epHUH a30T, a rpwdoK BbipadaTUBaeT 9H3h m u , neo6x0- 
AHMbie npn BHyTpHKAeToaHOM nHmeEapeHHH. ,

TaKHM odpasoM, b KopaAAOHAax uaxaca b oahok  h toh >Ke KopneBOH 
TK3HH coaeTaioTca 4 caMOCToaTeAbHbix opraHH3Ma: Bbicmee pacTeane —  
caroBHHK, BOAopocAb, rpHdoiK h SaKTepHH. CaMoe TpyAHoe —  sto buhchutij 
snaaenne 3Aecb rpuGna, Tan Kan Aereo noKa3aTb, aro  BOAopocAb Bupada- 
TUBaeT B H36uTKe yrAeBOAM, a ÓaKTepHH —  HHTpaTU.

n o  A CAOBOM rpilG HAH TpHÓOK Mbl IIO Ap 33V MSBaeM 3ACCb He nAOAOHO- 
XHeHHH BblCHIHX rpHÓOB, H3BeCTHbIX BCeM, a HX MOAOAyíO CT3 AHIO —  rOHÓ- 
HHity, KOTopaH Ha3HBaeTCH m h h e a  h e m . 3 to —  fíACTKH TpyóaaTOH cfjopMu, 
CBHBaHHbie B HHTH, HHOI'Aa BeTBHCTUe.

B HauiHX A ecax h m c io t c h  xapaKTepHbie pacTeHHa: THe3AOBKa ( N e o t -  
t i a  n i d u s  a v i s ,  pnc. 106, E),  AaAbHH ( C o r a l l o r h i z a  t r í f i d a ,  
pac. 106, A)  h  HaA'dopoAHHK ( E p i p o g o n  a p h y l l u  m ). E cah  paecM aTpn- 
Barrb h x  u B e ru , t o  m o k h o  3aM€THTb, a ro  y  Bcex Tpex CHAbHo pa3BHT h h >k --  
h h h  AenecTOK, a BepxHHe AenecTiKH c a o b íc h u  m anoaK oń. T a n n e  u b c t u  x a -
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DaKTepHH ffJiH óoJibtuoro ceMeficTBa opxHAefi, Tor^a khk oTcyTCTBHe xjio- 
pOC^HJUia, OTCyTCTBHS paSBHTbIX JIHCTbCB H KOpa AJIOBHAH3H HJ1H rHe3A<>BHA 
hhh KopHeBaa chctcma xapax- 
TGpHbl AJIH H36paHHbIX  ̂HaMH 
T p e x  ero npeAC TaBH Tejie fi, ho 
He /wist Bcero ceMeficTBa. Bce 
r p n  J iH u ieub i cnocoSHOCTH ac- 
CHMHJIHpOBaTb, BCe TpH He HB-
jihkxtch napa3HTaMH; kbk we 
OHH nHTaiOTCH?

OpxHAeH ocoóeHHO pa3HO- 
o6pa3«bI H nbllUHO pa3BHTbl B 
H<apKHx CTpaHax, b EBpone hx 
C T ajiH  pa3BOAHTb b opaHwe-
peax.

,H,ojiroe BpeMH opxHaeH
KyjIbTHBHpOfeajIH, pa3MH0JKafl 
HX TOJIbKO HaCTHMH KOpHeBHIH,.
SKcnepHMeHTajibHbie hccjkao-
b3hhh noKa3ajm, hto ceMeHa 
OpxHAeH OHOHb MejIKH H jierKK,
B HHX Her H'H CCMHAOJiefl, HH 
3HA0cnepMa, oóhhho cocraB- 
jihioihhx HanSoJiee oÓTCMHCTyio 
qacTb ceMHH; 3apoAbiui coctoht 
H3 HeCKOAbKHX A6CHTK0B KJie- 
TOK, nOHTH OAHHaKOBbIX H OKpy- 
weHHbix oAHOCAOHHbiM nojiynpo- 
3paHHbIM nOKpOBOM (pHC. 107, A ).
CeMeHa npopacxaioT TOJibKo b 
npHcyTCTBHH rpnCxa, wuBymero 
o6hhho y  opxHAen b Kopę KOp- 
hh. Ecjih pa3pe3aTb KopeHb Ha 
MCJIKHe HaCTH H ÓpOCHTb HX Ha 
nHTaTejibHyio wejiaTHHy, pasjiH- 
TyK) no AHy KO ¿li) LI H 33CTbIB- 
niyio, to rpnSoK pa3pacTeTCH Ha
wejiaTHHe. npuroTOBHB KyjibTy- 
py rpHÓKa, 3aceBaioT ee oeMeHa- 
mh h yfiewAaioTCH, mto rpndoK 
npoHHKaeT b ceMeHa, ocaxapn-
BaeT HaxoAinuyrocH b hhx ueJi- 
jnojio3y h 3THM npHAaeT ceMe- 
HaM CnOCOÓHOCTb BnHTbIBaTb 
BOAy h Ha6yxarb. Pe3yjibTaroM 
hbjihctch noHBJieHHe npopocT- 
KOB (pHC. 107, E).

Ho hto AejiaeT rpitdoK,
WHByUJHH B Kopę KOpHH? Hpe- 
WAe*Bcero OTMCTHTb, hto caMoe pHC. 106. A — iiaxbHH (C orallorh iza) —
aBjieHHO cowHTejibCTBa, HJIH MHKOTPo(j)Hbie opxH«eH AHmeHHbie Mopo^uia;

T? rup^/ioBKa i N e o 11 i a n i u i i s a v i  s). chm6ho33, Kopneft c rpndKaMH B -raeaaoBKd ^ e o t i u  >
nnnvHHAO HaHMeHOBaHHe M H- , /
k o p H 3 H. Pa3JiHHarc>T ABa rana MHKopH3: MHKOpH3y 3K30Tpo<j)Hyio IBHeui- 
HfGIO) H MHKOpH3y  3HAOTpO(})HyK) (BHyTpeHHKHOj.

Ecjih MHKOpnsa sHAOTpocJiHaH BcipenaeTCH. rjiaBHHM oopa30M, y  o p x  
Aeii TO 3K30TpO(|)Ha$I MKKOpHSa CBOHCTBeHHa, TJiaBHblM O0pa3OM, XBOHHbIM
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h jiHCTBeHHbiM AepeBbHM, KaK to : ejiH, cocHe, MoîKJKeBejibHHKy, 6epe3e  
rpa6y, ocHHe, 6yKy, Ayôy h np.

M o>kho HepeflKo Haim i cenimu ôepe3hi na oqeHb puxjioñ  rroqBe, nee-
qaiïOH H AH H3BGCTHHKOBOH. ECAH OqeHb OCTOpOJKHO BbIHyTh HX H3 riO'IBbl, 
TO Ha TCMHblX KOpHHX XOpOIHO BblfleJIHTCH Ha TOHKHX MO'IKax ÔeAbie HeXJIbl 
MHKOpH3bi: KOpeHb KaK Ôbl OACT B My(})Ty, COCTOHIHyiO H3 HHTeH rpnôa 
(pnc. 108). Ha npoÆOJibHOM páspese KopHCBoñ mohkh cochm xopomo bhahw 
nexjiHK, KOHyc HapacTaHHH Kopna, Hanajio oceBoro uHAHHApa, Kopa h no# 
anH^epMHcoM bo MHornx KJieTKax Kopbi npoHH3biBaioiHHe hx »eaTOBaTMe 
HHTH rpnôa; naKOHeu,, KHapymn ot annAepMHca — rycToe cnjieTeHHe tskhx 
Hie HHTeH, H33bIBaeMbIX B ÔOTaHHKe T H (J) a M H. TpHÔ P a CTCï qaCTHHHO 
BHyTpH KJieTOHeK, qaCTHHHO CH3py>KH.

Ha ôojiee AeTaAbHbix pHcyHKax, B3hthx npn ôoAbiunx yBeAHqeHHHX, 
oôbiHHo H3o6paxceHbi KpynHbie «jigtkh KopoBoñ napeuxHMbi, b KOTopwe npo-

V i AwiDnoic
CHJibHo pa3pacTaiomHecH h He- 
peÆKo oôpa3yiomHe rycrae 
KjiyÔHH 3aKpyqeHHbix HHTeñ. 
B T3KHX KAeTKaX HHipa OÔblHHO 
oqeHb KpynHbie. Kactkh, Haxo- 
ÆHiHHecH rjiy6* e ,  jinmeHM 
rpnôa: rpnô niyôwe H3bcctho- 
ro ejión He pacTeT, hto-to ero 
He nycKaeT. Caoh TKaHn, 3ace- 
JieHHbin rpnôoM, —  sto coBep- 
menHO onpeAejieHHbin caoh.

3Aecb Aejio mo>kho ksk  
ÔyÂTO Ôbl OÔTbHCHHTb Aereo, 
y  KopHen AaHHoro AepeBa njio- 
XO pa3BHTbI KOPHeBbie BQAOCKH,
Majià BcacbiBaiomaa noBepx- 
HocTb. Tpnô, rtpnjieraiom,HH k 
KopHio,  ̂ oôpa3yeT CHapyjKH 
MOUlHblH 'BCaCblBaiOIUHH ü/OKpOB, 
KOTopbin, a Hep rumio norji'omaa 
riOHBeHHbin pacTBop, oTOaeT ero 
KopHio Hepe3 Te CBOH HHTH, KO- 
TOpbie BpaCT3K)T BHyTpb KOpbl 
KOpHH. TaKHM OÔpa30M, KOpHe- 
Bbie BOJIOCKH MOryT ÔbITb 3 a M e -  
HeHbl Hapy>KHOH MHK0PH3OH, 
npn KOTopoH rpnô nojiyqaeT ot

,A7 . . i AepeBa yrjieBO^bi, a Aepeno,
Phc. 107. Cenia (A) h npopocTOK (B) qpxnn- nocpeACTBOM rpnôa —  noqßeH- 

Horo; z —  KjieTKH c nnpaMn rpnôKa. HblH pacTBop. C?K30Tp0(|)HaH MH- 
K0pH33 — HGOÔXOAHMaH HDH-

HaAJie>KH0CTb MHornx AepeBbeB, oHa oôecneqHBaeT hx BOAocHaômeHHe 
4 to » e  3TO 3a rpHÔhi Ha kophhx AepeBbeB? Tohhhh otbct Ha 'sto 

AaTb mo>kho Aajiexo He BcerAa, ho H3B6ctho BcsiKOMy, hto WAHnHbie rpHÔbi 
HOCHT Ha3B3HHe OAHH -  HOAOCHHOBHKOB, ÂpyrHe -  HOAÔepeSOBHKOB H HD. 
Ha3BaHHe^ rpnôa tocho cbh33ho c Ha3BanHeM onpeAeneHHoro AepeBa 
B CTenHon MecTHocTH, HOA Pasaimio, ôbijia HacameHa enoeas poma £ oa- 
roe BpeMH hhk3,khx acchmx rpnÔOB b hch He ômao, ho qepea 30— 40 act 
noHBHAHCb PHHÍHKH, cBHsaHHbie c enbio. Tenepb 3Ta cBnsb rpnôoB c ac- 

^ >Ke H3yqeHa’ H CTajI°  HCH0. HTO rpnôbi, oôbiqHo ynoTpeÔAHeMbie 
, Iie ino  BHoe, KaK luio AO ho me h h h xex rpnôoB, MOAOAbie CTaAHH

unloQuf-r ° 6pa3yîOT MHK0PH3bI Ha koPhhx AepeBbeB. Ecah cpyônTb Aec, to 
Hcie3Hyi AepeBbH, a BCKope Hcqe3HyT h rpnôbi. Ohh He MOryT pacTH tsm,
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rae HCT npuBbiHHOH HM cpeflbi, flaromeñ HeodxoaHMoe mnaime. I pn6bi 
TecHO cBH3aHbi c KopHHMH aepeBbeB. Bot n o my KyjibTypa iuaMnHHbOHOB —  
rpnóoB, rn(J)bi KOTopbix >KHByT b HaBoae n ne o6pa3yK)T MHKopH3bi, oneHb 
jierxa, a  h cxycctbehh ah xyjibTypa óejibix rpndoB hjim noad e pe30 b hkob 
3aaana, eme He pa3peiueHHaH.

[ r p n ó b i  Bb iaeJiH iO T p a 3 jin y H b ie  s e m e c rB a ,  C T H M y jin p y ro m n e  p o c r  K o p H e fí. 
B n o c j ie a n e e  BpeM H ycTanoajieno, hto t 3khm B em ecTB O M  hbjih6tch BHTaMHB 
B, _  T iia M H H . B H acT O H inee  BpeM H, n p n  cxenH O M  jie c o p a a B e a e H H H , H ayyeH H e  

MHKOpH3bI HM eeT O rpO M HO e 3H 3- 
y e H n e . I l p n  n o c a a x e  ochobhoh 
n o p o a b i nacaJK aeH H H  —  a y d a —  
rn n p o K o  npHM eHH eTCH 3 a p a > x e - 
HHe noH B b i rp n S K O M .]

B e p H e M c a  e m e  p a 3  k  o p x n -  
Ac h m ; e c jm  3K3oxpoc}jHyio m h k o -  
pH3y aepeBbeB Jierxo noHHTb,
K a x  n  n o a o d H y io  ace 3 K 3 0 T p o (j)-  
n y ro  M H K opH 3y B ep e cK O B b ix  (Ha- 
n p H M e p , S p ycH H K a , K J iioK B a , Be- 
peC K), TO 3H A O Tpo4)H yiO  M H KO pn- 
3 y  noH H Tb T p y a H O , T a n  K a n  OHa 
n e  H M eeT h h k 3 K h x  rnc j) K H apyxxH

PliC. 108. 3K30TpO(})HaH MHKOpH33 Ha KOpHe 
6epe3bi.

ot s n H a e p M H c a , m in e r o  H3 n o n -
Bbi He B c a c b iB a e T  h  c B o e M y  x o 3 H H n y  —  opxnaee —  K a n  C yATO  6 b i H « n e ro  H e 
a a e T . He n p o m e  j ih  3 x y  SH AO TpocJm yio M H K opH 3y p a c c M a T p H B a T b  n p o cT O  
K a x  n a p a 3 H T a , K O T opb iñ  n o j iy q a e x  ot o p x n a e H  B ce , a e ñ  He a a e r  b oómch

pemHTeJibHO HHnero.
E cjih H3ynaTb nonepenHbra pa3pe3 opxnaeH, to yBHAHM, hto CHapymn 

THHeTCH OAHOCJIOHHblH SnHAepMHC, B KOTOpOM HHKaKOTO rp«6a H6T. 3aTeM
naeT cjioh KopoBon napeHXH-
Mbl, B KOTOpOM BHAHbl OT-
aejibHbie rH<J)bi, a H H o raa  h hx 
CKOnjieHHH. rH(|)bl, nOBHAHMO- 
My, Bnojine 3aopoBbie, as­
nee —  cjioh Kjiexox, b koto- 
pbix rpn6 xoth h pa3pacxaeT- 
CH, HO B TO >Ke BpeMH 3aMeT- 
ho nepeBapHBaexcH, h, naxo- 
HeU, TpeTHH CJIOH, B KOTOpOM 
rpnéoB hct BOBce h xoTopuñ 
npHjieraeT k sHaoaepMHcy.

OcoÓeHHO saMenaTCJibHbi 
KJiyóeHbKH nepeBapHBaHHH. 
B OTaeJibHbix KJiexKax xopo- 
boíí napeHXHMbi (pnc. 109) 

rn(|)bi rpn6a pa3pacxaioTCH HacTOjibKO odHJibHO, hto nepenojmniOT KjieTKy 
xo3HHHa. B no3AHefimeH CTaaHH aapo kjictkh xo3HHHa yBejiHHHBaeTCH 
H npHofípeTaeT HenpaBHJibHbie onepTaHHH, a npHJieraiomHe k HeMy rpHd- 
Hbie HHTH (rHCjlbl) TepHKDT CBOHD OÍÍOCOÓJieHHOCTb H IIOHeMHOry CJIHB3IOTCH 
B KOMOK.

M ohího CKasaTb, hto opxnaen, hmch mbóbitok yrJieBoaoB, BHKapMJiH- 
BaioT rpndox b TOJime cbohx m anen, ho xa x  xo jibxo oh ypesMepHO pa3pa- 
CTaeTCH, ebeasroT e ro  Hauejio, npHHeM b stom npouecce BecbMa aKTHBHyio 
pojrb HrpaiOT napa nepeBapHBaiomHx rpnfíoK KJieTOK. faKHM odpasoM, opxH- 
aen hbjihiotch pacxeHHHMH M H K O T p o c J j H b i M H ,  t . e. nHTaiomHMHCH rpH- 
6aMH. K a x  6yATO 6bi Ha hx cxopoHe Bce BbiroaM. TaK Kax rpudox Bceuejio 
HaxoaHTCH b hx TK3HHX, h TaM Hauejio nepeBapHBaeTCH. Ha caMOM aeJie 
rpwdox MHKopH3bi nHTaexcH yrjieBoaaMH THaHen KopHH h tioctohhho Haxo-

Phc . 109. OTaeabHbie K.'ieTKH KopoBOH napeHXH-
Mbl KopHH OpXHAHblX C 9H,HOTpOCj5HOH MHKOpHSOÍ».
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Æhtch bo BJiałKHoS riHTaTejiŁHOH cpeAe. Tcm He MCHee H3B6CTHO, hto rpHdxa 
nepnoAHnecKH ocTaBnniOT kophh h nepeKOBCBbiBaiOT b noHBy.

OeHOjioruBecKH, t . e. no BpeMeHaM roAa, HBjiemie MHKopn3bi HMeeT 
T3KJKB CBOH 3a,KOHOMepHOCTH. TaK, y  dOAblHHHCTBa HaniHX JiyrOBblX OpXH- 
flefi b nepnoA nBeieHHH rpnôKOB hah hot, hah oneHb Mano. K Hanany oceHH 
KOAHHeCTBO HX B KOpOBOH IiapeHXHMe KOpHil CHJIbHO B03p3CTaeT, H rpH'6 3H- 
MyeT BHyTpH KOpHH.

Bcc e;ne He bu  nonę ho, khkhm hmchho nyieM npoHHKaeT rpndoK b ce- 
MeHa. Mue hphxoahaocb HaxoAHTb ero y raesAOBKH (N e o 11 i a) b cocy- 
Aax; ne HCKJiio'iena bo3Mo>khoctó Toro, hto OTAenbHbie racjiu no cocyna.M 
HJIH no CHCTOMe Me>KKJI€THHKOB npOHBKaiOT BBepX HO CT€ÓJIK) B 0'ÓAaCTb 
COHBeTHH H TaM JIOK3JIH3VIOTC5I B CeMHnOHKaX. IIpH 3TOM B nOCA8AHHX 
3aM€THTb rpHÔ OHeHb TpyflHO, HO 3aT0 npH paSBHTHH CeiVIHH H 00pa30BaHHH 
oBajibHoro MOJiOAoro 3apoAbiuia—  npoTOKopMa (cm. pnc. 107) — BepxHHH 
HiHpoKaH nacib nocjiennero coBepineHHo CBodoAHa ot rpndKoB, b cpeAHeft 
nacTH mojkho HaóJiioaaTb KapTHHy BHyTpHKJieTOHHoro nepeBapHBaHHH rm ji 
rpnÓKa, a b HHHiHefi, cyxœHHoâ nacTH rpndoK b «JieTKax pa3BHBaeTCH cbo- 
6oaho h o rryn a  nepexoAHT bo bhobb BoaHHKaiomHe kophh.

CncTeMa riMTaiiHH 3 n ao t po (jj ho ii MHKOpH3bi ao bo Ai> ho cBoeodpaaHa. 
noqBeHHblii paCTBOp BCaCbIBaeTCH anHAepMHCOM H KOpHeBbIMH BOAOOK3MH 
KOpHH, KaK Óbl H€3aBHCHMO OT pOAH, KOTOpyiO HrpaeT rpH6; HO rp»6 OTAH- 
naeTCH doAee doraraM  nadopoM c|iepMeHTOB h 3H3HMOB, hcm pacTeHHe, 
B TK3HHX KOTOpOTO OH /KHBCT. ]l03T0My, BXOAH B COCTaB KA6TOK KOpHH, 
rpHdbi cnocodcTByioT m o d h ah 3 an h h 3anacHbix nHTaTenbHMx BemecTB. Kax 
yTAeBOAbl KA€TOHHbIX OdOAOH€K, TaK H 3anaCHhIH Kp3XM3A B KAOTK3X Upe- 
BpamaioTca b caxap. 3 h3hm u  nepeAaioTCH H3 TKanefi Kopna no BceMy pa- 
CTeHino; pa3BHBaeTCH «caxapocjiuAHH», ahctbh npnodpeTaiOT necKOAbKo mh- 
CHCTyiO KOHCHCTeHUHIO, OHH CHapy>KH dACCTHlUHC, B HX KAOTK3X OTCyT-
CTByeT KpaxMan h MO ne ho odHapyjKHTb caxap. E cjih ero ne TaK mhoto,
HTOdbl OH HyBCTBOBaACH Ha BK-yC, TO Bce Aie AOCTaTOHHO AAH peaKUHH Ha 
BOCCTaHOBAeHHe COAefi OKHCH M6AH B COAH 33KHCH (cjieAAHHTOB peaKTHB). 
PaCTCHHH C MH,K0pH30H MH Ha3bIBaeM Tenepb MHKOTpOfJlHblMH, T. e. nHTaiO- 
IHHMHCH C nOMOmblO rpHÓOB, He33BHCHMO OT TOTO, 3K30Tp0(jlHa HJIH 3HAO- 
Tpocjina AaHHaa MHKopii3a.

K o r Aa HadAioAaemb pa3BHTHe noAodHoro pacTenna, to dbicTpo npnxo- 
AHuib k BbiBOAy, hAo nHTaHHe ero tbcho cbhshho c HanHHHeM rpuda b Kop- 
hhx. Fpnd pa3BHBaeT b Kopne BbicoKoe ocMOTimecKoe ASBneHHe, moôhah- 
syeT nHTaTCAbHbie 3anacu, odorauxaeT kactkh caxapoM. h ahct BosMoxvHocTb 
pacTeHHio pa3BHTb rpoMaAHyio Bcacbmaiomyio chav. OpxHAen, pacTymne 
na onaBiriHx ahctbhx, kbk , nanpHMep, rHe3AOBKa, noAynaioT HeodxoAHMbie 
hm a30THCTbie BcmecTBa dAaroAapn 4>epMeHTaTHBHOMy aohctbhio hx bmac- 
jieHHH Ha rHHAbie AHCTbH, npHH€M a30THCTbie BeipecTBa nepexoAHT b non- 
BeiIHblH paCTBOp, KaK H yrA-eBOAH. Tpnd HBAHeTCH KaK 6bl COTpyAHHKOM, 
KOTOpbiir BbipadaTbiBaeT HeodxoAHMbie BemecTBa, OTcyTCTByiomHe b oduq- 
hom Kopne. C m h c a  hbjkhhô coBepmeHHo onpeAeACHHbiH.

BepireMCH HeHaAO^ro k Bonpocy o npopamHBanHH ceMHH opxHAen. 
Bbiuie y>Ke ynasano Ha HeodxoAHMocTb aah KyAbTypu opxHAen ceaTb oaho- 
BpeMeHHo c ceMenaMH H rpi-id KopHeii. Tpnd H3 noHBbi npoHHKaeT b TKaHb 
ceMHH, MOdHAH3y€T TO HHHTOHCHOe KOAHHeCTBO yrACBOAOB, KOTOpoe HMeeTCH 
Aaxie B 3thx ceMeHax, h co3AaeT chm6 ho3 rpnda h ceMeHH.

M hOTHC KyAbTHB3TOpbI OpXHAeS B0Cn0Ab30BaAHCb yKa33HHHMH yneHblX. 
O hh 3anacaiOTCH doAbuiHM hhcaom ckahhok cneuHaAbHOH i})opMbi, b hhx ao 
nojioBHHbi HaAHBaioT pacTBop AœAaTHHbi hah arapa c n h t a tc ji b h u  m h co- 
AHMH, A3IOT 6My OCTbITb B HaKAOHHOM HOAOHCeHHH, HTO'dbl nOAy'IIITb AAH 
noceBa doAbinyio nosepxHOCTb, 3aTCM 3aceBaiOT ee KycoHKa.MH KopHefi. Ha- 
XOAHIHHeCH B KACTKax KOpbl KOpHCH THCjlbl rpHÔKOB pa3pacTaioTCH Ha no- 
BepxHocTH A<eAaTHHbi hah arapa, h Torna eiona BbiceBaioT ceMCHa opxiiAen, 
KOTopyio >Ke.jiaiOT KyAbTHBHpoBaTb.
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I l o 3 flHee 6 biJio sKCinepHm c h taJibHO AOKasano, hto  ecjin ceMena opxHAeH 
HCKVCCTBCHHO HpOHHXaTb CaxapOM, TO HeoßXOAHMOCTb B CHMOHOSe c r PHÖ- 
k o m  oxnaAaeT, h ceMeHa nojiyxaiOT cnocoöHOCTb BnHTbißaib BOfly h «aöy-
xaTb 6e3 noMomn t h 4>. „ > „„„

TaKHM oöpa30M, TpyaaMH necKOjibKHX noKOJieHHH yneHbix öbijia pa3-
pemena xrapaa saraAKa, noHeMy y  opxHfteä MHKopaaa aHÄOxpo^Ha. Byfly- 
hh  3 aKJiiOTeHa BHyxpH TKaHeä h KJiexoK h oTpesaHa arwAepMucoM o t  BHem- 
Hero MHpa, MBKopnaa Bce nojiyqaex o t  opxHAen: h caxap, h asoxHcibie 
ßemecxBa, h cojih, h , Ka3 aJiocb 6 h , rnraero hoboto  biio cth  b <J)H3HOJiornx-- 
CKOe XOSHHCTBO OpXHA&H H€ MOHCeT. OAH3KO OH3 BHOCHT 3H3HMH, MOÖHJIH- 
xytomne A a * e  cxojib cxyAi-ibie sanacbi, HMeiomHeca b ceMOHax o Px h a h m x . 
H naex caxap, HeoöxoAHMbiä ajih  h x  npopacTaHHH.

Eme oaho HHxepecHoe oöcTOsrreJibCTBo: ec jih paccMaTpHBaTb paajrax- 
Hbie opxHACH OÄHy 3 3  Äpyroä, TO oKaabiBaexcH, hto  y neKOTopbix xacTb 
Kopueö hx yTOJiipeHa KJiyöHe- 
bhäho (pHc. 110), HMeeT 
yTOJimeHHyio xopy; ahcthh
HX HeCKOJIbKO yTOJHHeHbl,
mhchcth. B jiaroAapa caxapo- 
(J)HJIHH, Ha Koxopyio Mbl yxa- 
suBajiH Bbirne, pacTemie 0 6 - 
jiaßaer cnocoÖHocTbio yAep- 
JKHB3Tb B CBOHX TK3HSIX 3 H a -  
MHTeJibHbifi 3anac boah . H o 
y opxHAefl caxapo4)HAHH bh - 
3BaHa MHKopHSofi; cnpauiH- 
BaeTCH, mo>kc.t jih h y  /ipyrux 
paCTeHHH MHK0pH33 TaKJKe 
BbI3BaXb CaXapo4)HAHIO H MH- 
CHCTOCTb JIHCTbeB, a T3K/KC 
o6pa30BaHHe KJiyöHeBHAHbix 
KOpHefi?

KapTO()>e.Jib odpasyer
KAyÖHH. HeKOTopbie yxeHbie 
BHCKa3biBaAH npeAnoAOKe-

Phc. 110. K-ivÖHCBHraiwe kophh opsiwen.

BbICKa3bl Bajiil lipcAi
HHC HTO ßyATO 6bl h y KapT04)eAH KAyOHH np0H30UIAH ÖAarOAapH MHKO- 
PH3e. yKa3blBaJIH Ha HajIHHIie MHK0pH3bI B KOpHHX pOÄCTBeHHOIO Kap- 
Tocbejiio cAaAKO-ropbKoro nacAena ( S o l a n u m  d u l c a m a r a )  h Ha to 
qxo KOTAa BO OpaHUHH hohbhjich mepBbiä KapTOcJieAb, to bobaeAbibabhihe 
ero rpa/KAaue 6hjih  pasoxaposaHbi: KapTO(J>ejib ßbipoc, a kav6hh ho oöpa- 
aoBajmcb. C xeqcmieM BpeMemi h bo OpaBUHH KapTO^ejib cxaji npuHocHTb 
oßHJibHbie tuiyÖHH, He noTOMy jih, o a h3Ko , hto b hohbc noHBiuiHCb rpHOKH, 
BbisBaBmne oöpasoßaHHe KJiyÖHeä: MuKpocKommecKoe HCCJieADBaHHe HHKa- 
koh MHXopH3bi y KaprocjieAH He oÖHapyxouio; peuiHAH, hto MHKopH3a ObiAa, 
^ajia toahok k  oßpasoBaiiHio MHCHCTbix KJiyöiieH h 3axeM iic'iesjia. nee ai 
ne TaK, h noAOÖHbie rnnoTeabi hh Ha hcm ne ochob3HH.

3aBHCHMOcTb 3ajio>KeHHH KJiyÖHeä KapTOtJieAii ot BiiemHiix ycjioBHH reM 
ne MeHee BCKpbiTa. HoBbie copTa, öHBeaeHHHe hs aMepHKaHCKoä poAHHbi 
KapxoiäeJisi —  B ropax Flepy, xacTO KjiyöneH He äsiot, ^ohh Hy*AaK)TCH 
b onpeAe-a6™ ^  npoAOJi/KHxeAbHOCTH ähh k hohh, TaKOH r4X)AOJi>K0TeJIb' 
hocth Koxopaa HaHÖojiee ÖJiaronpHHTCTByeT oTJio>KeHHio HHTaTeAbHHx se- 
mecTB BbipaöaTbiBaeMbix jiH’Ctbhmh, b kjivöhhx. OKa3HBaexcH, tto He bch- 
Kan MHCHCTOCTb oöpa3yexcH öAaroAapn MHKopH3e, ho MHCHCTOCTb y opxn-
jreä cBHaaHa Bce-xaKH c mhkoph3oh.

riOHBa, B KOTOpoä pacnOJTOJKeHbl KOpHH, HHKOHM 0Öpa30M He HBJiaeTCH 
MeDTBOH epeAOH. B nOXBC Hpe3BbHiaHHO M HO TO H HC A€ H H bl ÖaKTepHH, MHU.ejIHH 
tdhöob x. e. noA3eMHbie qacxn nocjieAHHX, HeKOTopbie BOAopocjiH h np. 
KopHH,' pacnoJiaraiomHecH b stoh epene, hoctohhho bhocht b Hee xacTb

171



BbipaóaxbiBae.Moro 3ejienbiMH jiHCTbHMH opraHHnecKoro BemecTBa. H ctohhhk 
JKH3HH, BbipaCaTbiBaiomHñ opraHHaecKoe BemecTBo h nHTaiomHH Kopmi, — 
3TO jiHCTbH, hjih, eme Toquee, xjiopocj)HJijibHbie aepHa b KjieTKax accHMiiJiH- 
UHOHHOH napeHXHMbl JIHCTa, HO H KOpeHb aKTHBeH.

KopeHb ABHjKeTca h b pQ3yjibTaTe acero xpyra cbohx ABHJKeHHH poeT 
3eMJiio. y  6'OjibmHHCTBa pacTeHHH KopeHb npe/KAe scero HanpaBjineT cboh 
ABHHíeHHH Ha OCHOB6 CBOHCTBeHHOrO eMy nOJIOJKHTeJlbHOrO reOTponH3Ma 
(cm. Bbime). n PH noceBe nineKHUbi, b K3kom 6bi HanpaBJienHH no OTHOiue- 
hhk) k njiocKOCTH iopHBOHTa He naxoAHJiocb ceMH, kohhhk KopHH BcerAa 
noBepneTCH, BepHee, corHeTca KHH3y h óyAeT BpacTaTb b 3eMJiio. Me>K«y 
tcm y  pacTeHHH c MHKopH30H aro qacTo He T3K. PáccMaTpHBaH KopueByio 
cHCTeMy opxHfleH-rHe3AOBKH N e o t t i a  (cm. pnc. 106), m u  cpa3y bhahm , 
hto Bce ee KopHH npHnoAHHTbi kohhom KBepxy. y  Haineñ o6biKH0BeHHoñ 

, ÓejiOH «hohhoh <|)HajiKH», opxHAen-JiioÓKH ( P l a t a n t h e r a  b i f o l i a )  
KopHH, OTXOAamne Bbirne KjiybneH, hjih npocTHpaiOTCH b ropii30HTajibHOH 
njiocKOCTH, hjih KOHU.3MH HanpaBJieHbi BBepx. To >Ke h y Apyrnx opxHAeñ. 
3 to —  nposiBjieHHe nojioníHTejibHoro a3poTponii3Ma — CTpeMjieHHH k khcjio- 
pOAy B03Ayxa. ZfejIO B TOM, HTO MHCHCT3H TKaHb, B KOTOpOH JKHBBT MHKO- 
pH3a, oGnapymHBaeT ycHjieh'HbiH oQmch BemecTB, b kotophh bxoaht h ycn- 
jieHHoe norJiomeHHe KHCJiopoAa. IIosTOMy KopeHb h HanpaBAneTCH BBepx 
K HCTOHHHKy KHCJIOpOAa; B3aHMOAeHCTBIie KOPHH H rpHSa, yCHAOHHe 3H3HM3- 
THnecKHx npoueccoB noBbimaiOT oóMeH, b nacTiiocTii OKiicjiHTeJibHbie npo- 
ueccbi.

rpn6, JKHBymHH B KOPHHX OpXHAHblX, otHeceH cneuHajiHCTaMH K pOlAy 
R h i z o c t o n i a  h 6jih30k k npocTeHiHHM H3 HauiHX mjianHbix rpnOoB rn- 
MCHOMHUeTOB.

BepHeMCH K ABHJKeHHHM KopHH H COnOCT3BHM HX C ABHXíeBHHMH, KOTO* 
pbie noAMeneiibi y óaKTepHH h rpnbKOB, HaoejiHiomHx noHBy.

Booóme m u  BCTpenaeM y  pacTeHHH ABa Tuna ABHXteHHñ: TaKcncbi h 
TpOHH3MbI. T 3 K C H C O M Iia3bIBaeTCH ABHJKeHHe CBOfíOAHOrO OpraHH3Ma, 
npOHBAHIOLUeeCH He33BHCHMO OT pOCTa, nOA BAHHHHe.M OAHOCTOpOHHe Aefł- 
CTByiouxero BneuiHero pa3Apa>KHTeAH. T p o n h 3 m —  ABKmeHHe opraHH3Ma, 
no Sojibiueñ nacTH npHKpenjieHHoro HenoABHJKiio h p a c T y m e r o  h e p a b- 
H O M e p H O BOA BJIHHHHeM BHeiHHHX (JiaKTopoB. Poct no HanpaBjieHHio 
K HCTOHHHKy pa3ApałKeHHH — n O J IO JK H T fiJ Ib H b lH  TponH3M, pOCT OT 
HCTOHHHKa pa3Apax<eHHH — O T p n U a T e JI b H bl H TpOnH3M.

BaKTepHH ogjiaAaiOT TaKCHCOM SjiaroAapa TOMy, hto ogjiaAaioT m ry- 
THK3MH HJIH peCHHHKaMH. OhH MOryT CB0Ś0AHO nepeABHraTbCH Me>KAy 
nacTHuaMH nonBbi b Kanjinx noqBeHHOro pacTBopa hjih tohkhx nAeHKax 
rpyHTOBOH boabi. Ohh MoryT nponBJiHTb reoTaKCHc, ^ totbkchc h xeMo- 
TaKCHC, djiaroAapn neMy MoryT opneHTHpoBaTbCH Ha BbiAejieHHH, cxameM, 
KopHeii ropoxa h coÓHpaTbcn okojio hhx. KopHH ropoxa OjiaroAapn 3K3- 
0CM03y BbiAejiHiOT opraHHnecKHe kkcjiotm h yrjieBOAH, KOTopue AH(|)(|)yHAH- 
pyioT b BOAHbiñ pacTBop, nponHTbiBaiomHH noHBy; okojio Kopna 6yAeT 
MaKCHMajibHaa KOHueHTpauHa, SaKTepHH oBahahiot nojiowHTejibHbiM xeMo- 
TaKcncoM no OTHOineHHK) k 3thm BemecTBaM; ohh eoSnpaiOTCH y noBepx- 
HOCTH KOpHH H CKB03b OSOAOHKH KOpHeBblX BOAOCKOB npOHHKaiOT BHyTpb 
KAOTOK KOpHH.

H to KaCBSTCH rpHÓHblX MHHeJIHeB, TO OHH, KaK H C3MH KOpHH, npOHB- 
JI5HOT TpOnH3MbI, nOTOMy HTO OHH CBH3aiIbI B AJIHHHble HHTH KJieTOK, H, CJie- 
AOBaTejibHO, nepeABHraTbCH Kan OTAejibHbie kjiotkh He MoryT.

CoBnaAGHHe bo BpeMeHH HBJieHHii: xeMOTaKcnca, rHApoTaKCHca, orpu- 
uaTejibHoro cjioTOTaKcnca h reoTaKcnca onpeACJiHCT paBHOAOHCTByiomyio
ABH*eHHH OaKTepHH T3K, HTO OHH HanpaBJIHIOTCH K HOBepXHOCTH MOJIOAOTO 
KopHH, a coBnaAeHHe HBJieHHH reoTponii3Ma, OTpnuaTejibHoro (})OTOTponH3Ma, 
THApoTponH3Ma h xeMOTponH3Ma peryjiHpyeT abhjkchhh kophh Tax, hto oh 
b pe3yjibTaTe pocTa neH3MeHHO nonaAaeT ib c.toh nonBbi, Hanóojiee QoraTbiñ 
B03AyX0M H nHTaTeJIBHblMH BeinecTBaMH.
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Bee 3to BMeere BSHToe h hejihotch bphmhhoh tofo^ mto xopenb JierKo 
naxoM i b noHBe Te öaKTepHH, hjih tot rpnó, KOTopbin BCTynaer c hhm 
B CHMÖH03, a rpHÖ HJIH ÔaKTepHH TaKJKC JiePKÔ  H3XOÄHT CBOH KOpeHb, 
iimphh-O O'CHOBâHHH CBOHX âKTHBHblX ^BHHvCHHH.

Mbl orpaHHHHMCH 3THMH yK33aHHHMH, xoTH eme AaJieKo He HcnepnaJia 
onpcb Bcex ÂBH>KeHHH KopHH h Bcex cjiynaeB ero CHMOHOsa.

3 aKaHHHBan sTy rjiaBy, hanom hhm , hto ocnoBHoe Ha3HaneHHe KopH5i 
saxionaeTCH bo BcacbmaHHH boahbix pacTBopoB, oöecnenHBaiomHx asoTHoe 
H C o S e  HHTaHHe COCyAHCTbIX paCTeHHH. OCHOBHOH C})H3HHeCKOH paöOTOH 
npH 3tom HBJineTCH paöora ocMOsa, a HanÖojiee thhhhhoh TKaHbio -  anH- 
nenMHC C KOpiieBblMH BOJIOCK3 MH. MbI BHA6AH T3K »e, HTO KOpeHb He
S o  B c a Z a e r  pacraopK. ho h noaaex hx b cocyaa * *  abb«
MbI BHAejiH T3K>Ke, Kaxyio BaxiHyio pojib npn BcacbiBaHHH pacTBopoB 
HrnaiOT cbepMeHTbi hjih 3H3HMH, a T3K>Ke HBJieHHH chm6ho33 AByx HJIH ÖOJiee 
ODraHHsîoroôecneHHBaioiHHX BcacbiBaHHe jihuib coeAHneimbiMH ycMHHMH.

p B c a S a Z a "  HacTb koPhh coctoht Ha mojioabix ero -aeren a none-
OÖXOÄHMOCTH nOCTOHHHO B030ÖH0BJIHeTCH. CaAOBHHKH H3CT0 rOBOpHT npO
KaKoe-JHióo njioxo pacTymee pacTeHHe, hto y nero njioxa KopneBaa cHCTeMa, 
h HTO eMy cjieAyeT AaTb HOBbie KopHH nyTeM nepeHKOBaHHH.

y  MHorkx pacreHHH aoxifteBan BOAa CKaraBaeTCH no nePĤ P HH ^  
h yBAa>KHHeT aeMJiio Kax pa3 hoa OKpannoH Kpoiibi. V t3Khx Ä^peBbeB 
MOjiOAbie KopeuiKH öyAyr ocoôemio oÖHJibHbi no nepni'pepiiH KopneBOH ch- 
CT€Mbi TaM >Ke, TAe boas CKaraBaeTCH no CTBOJiy k ero ocHOBannio, oo- 
iahh xapaKTep KopneBOH cHCTeMbi crep>KHeBOH, h MOJioAbie KopeuiKH cocpe-
noTOueHbi b  60JI66 rJiyôoKOM ynacTKc.

CTapbie KopHH (JiyHKHHOHaAbHO h aHaTOMHnecKH Majio OTJinnaiOTCH ot 
cTBOJia h hbjihiotch opraHOM no npeHMyuiecTBy npO'BOAHIAHM. Hx: M03KH0 
o tm h h tb  ot c re ía»  TioTOMy, t o , y KOpae» »epBHHHa» «P 
HáKpecT k BTopHHHOH y OCHOB3HHH cepAUGBHHHbix Jiynen, TorÂa Kan y creô- 
JIH BTopHHHaa a  Pe Been h a —  npaMoe npoAOJDKeHHe nepBHHHon.



r  Jl A B A IX

JIMCT, ETO, CTPOEHHE H 4>yHKU,HH

JIhct HBJiaercfl Ba*HeñmHM opraHOM pacTHrejibHoił >kh3HH. OH3HOJiora- 
•íecKH jihct ecTb opraH cJxjTOCHHTesa h ero TpaHcnnpauHH, opraH oÖMeHa 
ra3ooöpa3Hbix h napoo(ipa3Hbix BemecTB. Kopeub norjiomaeT Bo^y, cTe- 
6e^b ee npoBOAHT, jihct Hcnojib3yeT ee b npopecce (Jx>TocHHTe3a, hbóhtkh 
* e BbiftejmeT b aTMoetJiepy b n a poo 6 p a 3 i io m co c to h h h n.

MoptJjojiorHaeoKH jihct npe^cTaBJiaeT 60koboh opran orpaiiiiHeHHoro 
pocTa, T. e. JiHmeiiHbiH iioctohiiiioh  MepHCTeivibi, Hecymnii b na3yxe cBoeË 
OÄ»y HJiH HecKOjibKO noHCK. I\aK h Apyrue opraHM, jihct mojkct KaK cjiynK- 
UHOHajibHO, Tax h MopijiojiorH'-iccKii npeBpamaTbCH b paajiHHHbie cnemiajib- 
Hbie opraHbi.

TpyÄHo ABTb JiHCTy Oömyio xapaKTepHCTHKy, He pacujieHHB ero Ha 
aacTH. MacTeii sthx mojkho naciHTaTb y  pasi-ibix jincTbeB pa3Hoe hhcjio, ot 
oähoh ao HeTupex. Caiwan cyurecTBeHHaa cocTaBHaa uacTb jihcth — n ji a- 
C T H H K a  (pHc. 111). 0 h3 paaBHBaeTCH nJiarHOTponHo^ t . e. nepneH/iHKy-

Phc. 111. JIhct h ero qac-rii: n— roia- 
CTHHKa; H —  qepemoK: tip ji  —  npiuiHCT- 

hhkh ; o. a  -— ocHOBaHHe jiHCTa.

JIHpHO K CHJie TÍI/KCCTH H paCTCT OCHOBaHHeM. rijiaCTHH'Ka npHKperUIHeTCH 
K Hecymeö ee bctbh h jih  cxeojno npu noMomu cyjKeHHOH uacTii — u e- 
p e m k a h cBH3aHa co cTeöJieM j i h c t o b h m  O C H O B a H H e M .  ripu ocho- 
B3HHH uepeiuKa uacTo mojkho BUperb eine AoöaBOHiibie jihctohkh, Ha3biBae- 
Mbie n p H J I H C T H H K a M H .
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J Ihct HecymHH see cocxaBHbie nacTH, hb jihct ch uojihhm  jihctom . 4aui,e, 
OÄH3KO, jihct coctoht H3 MCHbinero uncjia  aacxefi. E cjih paaBHTa tojibko 
nJiaCTHHKa, TO JIHCT HBJIHCTCH C H . Ä f l l H M  H COCTOHT H3 OAHOH TOJIBKO, 
ho 3aTO caMOH cymecTBCHHOH nacTH. E cjih pa3BHT tojibko oahh  nepemoK,. 
1X3 jihct npeBpamaeTCH b fl) h ji ji o a  h j l ■?- jihctobhahhh  nepemoK (cm . 
t>hc 114 h 115)- HHor^a pa3BKT0 jihctoboc ocHOBaHHe, TOTÄa oho no jiy - 
qaeT HasBaHHO B J i a r a J i n m a  (cm . Phc. 118); y  HCKOTopux pacTCHHH 
CHJIbHO paSBHBaiOTCH HpHJIHCTHHKH, B TOH HJIH HHOfi Mepe SaMeHHKDIHHO 
njiacTHHKy JiHCTa, HanpHMep, y  ropoxa  (P i s u m s a t i v u m ,  puc. 11 /; 
hjih y  HHHbK ( L a t h y r u s  a p h a c a ,  cm . pnc. 117).

JlHCTbH SblBaiOT* n p O C T b i e  H C J I O l K H b i e .  U p O C T U M H  H a 3 b l-

Phc. 113. CaoHtHbie jihct&s KOHCKoro KamxaHa ( A e s c u l u s  h i p p o c a s t a n u m )
oceiibio upH JiHCTonaAe.

BaioTCH jm c T b s i, j  KOTopbix HJiacTHHKa, n e p e fflO K  h  O cHOBaHHe h c  pasAe- 
JieHbl COHJICHCHHSIMH. ClO;l,a OTHOCHTCH H€ TOJIbKO JIHCTbH npO'CTbie HO CpOpMC, 
Kax, H anpH M ep , JIHCTbH m b  h j ih  K p a n H B b i, h o  j ih c t b u  B e cb M a  n p H n yA J iH B o  
p a cq jie H C H H b ie , Kax, HanpHMep, j ih c t b h  m h o t h x  b o h t h u h h ix  (yxpon, t m h h ) . 
C JI O >K H b l M H JIHCTbHMH Ha3bIB3IOTCH JIHCTbH, H M dO IU H e  COHJieHCHHH MCHCAV 
O TA C JIb llb lM H  C Jiara lO IH H M H  HX qaC TflM H . Crop a MbI OTHOCHM HC T OJIbKO JIHCTbH
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CHJibHO pacHJteHeHHbie, KaK, HanpHMep, AHCTbH anaunfi, ho h npoerae  no 
(j’opMe JiHCTbH AHMona hah anejibCHHa, Tan KaK 3Aecb M e *  a  y  ruiacTHiiKon 
h nepemKOM HMcercii noABiDKuoe cohjiohohhc. Ópn AHCTonaAe oceHbio 
JiHCTbH npocTbie OTBajiHBaiOTCH BMecTe c qepeuiKaMH, KaK eAHHoe nenoe, 
a jiHCTba cao ikhuc , KaK, HanpHMep, y  KoncKoro KauiTaHa (puc. 113), pacna- 
naiOTCH Ha nacra, npnneM ahctoakh na^aiOT oTACAbHO, nepeuiKH oTAejibHO. 
rioHHTHe cjio jKHoro h npocro ro  JIHCT3 3Aecb ne reoMeipHnecKoe, a cjiynK- 
HHOHa^bHoe.

'K an  npHMep npeHMyinecTBeHHoro pa3BHTHH AHuib oahoh M3 nacTeñ 
JIHCTa Mbl B03bMCM (jlHÂAOAHH 3BCTpaAHHCKHX aKaUHH. JA THnHAHblX aKaUHfl 
AHCTbH ABOHKOnepHCTOCAOHÍHbie, C MHOTOnapHblMH AHCTOHK3MH. Ka*AbIH 
AMCTOHCK COHACHeH C o6lH,HM HepeiHKOM nOABHJKHbIM COHACHeHHeM, noneMy 
napbi ahctohkob MoryT to pacKpHBaracH, to CKAaAbiBaracH; TaKOe * e  co- 
qjieHeHHe HMeeTCH h TaM, tac HepeniKH BToporo nopnAKa cxoahtch c ochob- 
HbiM qepeuiKOM, h y  ocHOBannn rjiaBHoro nepeuiKa. HapnAy c AcpeBbHMH, 
OAeTbIMH AHCTBOH TOAbKO HTO OHHCaHHOTO THna, BCTpCHaiOTCH BHAbI aKaUHH, 
AHCTB3 KOTOpblX COCTOHT H3 HTOJIbHa'l bIX HJIH JiaHU,eTHbIX HepaCHACHeHHblX 
Ha nacra njiacTHHOK rycTo 3ejieHoö oKpacKH. 3 to Tax Ha3biBaeMbie c[) h a - 
A o A h H HAH OpraHbl JIHCTOo6pa3Hbie.

SaraAKa (fjHAAOAHCB pa3pemaeTCH actko, ÓAaroAapn cymecTBOBaHHio 
HecKOJibKHX BHAOB aKauHH, OTjiHqaromHxcH Tax Ha3biBaeMOH T e t e p o tj> h- 
a  h e h hah p a 3 H O j i H C T H O C T B K 3 .  E cah BbiceBaTb ceMCHa A c a c i a

m e l  a n o x y l o n  hah A. m a c r  a de  n i a, to OKasbiBaeTCH, hto nepBbie 
e e  AHCTbH nepncTbie h nepeuiKH hx rionra i i  h ah h a p h ne ck He, y cACAyioinnx 
3areM AHCTbCB — iiApcKHe nepeuiKH, HMetömne Ha KOHpe no nape ahctoh- 
kob, b cBoio onepcAb HecyiuHx no 8— 9 nap ahctohkob 2-ro '  nopaAKa 
(pHC. 114). UpH 3TOM nepBblH T3KOH AHCT HMeCT y3KHH AHHCHHblH HepeiUOK 
6c3 ôoKOBbix >khaok, TOTA3 Ka,K öoAee no3AHHe AHCTbH HMCfOT pacninpeH- 
Hbie nAOCKHe nepeniKH c 6okobhmh jkhak3mh. HaKOHen,, eine Bbime, Ha tom 
* e AepeBe rycTO ohaht ranunHbie (Jihaaoahh, na KOTopbix HeAb3H H añ ra  
y >Ke HHKaKoro CAOAa ahctobhx nAacranoK. Bnpone.M, wa- aaTCHeHHbix 
3K36MnAHpaX BCTpeHaiOTCH OTACAbHbie BeTOMKH C nCpHCTblMH AHCTbHMH H 
epeAH KpOHbl B3pOCAbIX OCOÖeH.

Puc. 114. CeHHeu aBCTpajiHHCKoñ aicaiam. 
r ie p e x o a w  ot nepHCTOcJioiKHux jincTaeB k

(pHJiaOÄMM (0 )

Phc. 115. <J>HaaOÄHH khc- 
aiiiKH (O X a 1 i s b u p- 

1 e u r i  f o 1 i a).
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Ecjih paccMaTpHBa-rb B3pocjiue AepeBba aKaunn ( A c a c i a  m e l a n o -  
x y  1 o n), to b 6oJibiiiHHCTBe cAyaaeB Ha hhx coBepmeHHo HeAbaa Hafi™
nepHCTbIX JlHCTbeB, Bce AHCTbH Ka>KyTCa npOCTbIMH, KOJKHCTbIMH, He p a3 A e -  
AeHHblMH Ha AOAH H HX JierKO npHHHTb 3a H O pM aJIbHbie AHCTbH. TOJIbKO cpaB - 
HHtejibHO MoptjjojiorHHecKoe H3yneHHe noKaahiBaeT, hto mm HMeeM 3fllCŁ

Puc. 116. riOMKH (ri) h noieHHbie licm yn (n. h)  6y3HHu; nepeso- 
AU ot noueyHoii yemyiiKH k jin c iy .

flejio He c jihctom , a c pacuiHpeHHHM nepeuiKOM, npnHHBuiHM Ha ceć>a 
(J)yHKU,HH, KOTOpbie HOpMaJlbHO BbinOAHHeT njiacTHHKa. 3 to H eCTb (JlHAAO- 

_  ąepemoK, noTepaBuiHii nJiacTHHKy h B3hbiuhh Ha ce6a ee 4>yHKUHH. 
Coo6pa3HO STOMy oh MO>KeT 0Ka3aTbcn ^pacuiHpeHHbiMj 
Kan y HeKOTopbix aBCTpaAHHCKHX aKau,HH; aacTO TaKoft 
(Jihaao ahh  o6pam,eH peópoM k cojiHuy.

y  pacreHHH H3 Apynix ceMefiCTB c|)haaoahh oaeHb 
peflKH. M o>kho yKa3aTb eme bha khcahhkh O x a 1 i s 
b u p 1 e u r i f o 1 i a, y KOToporo na KOHire inHpoKOAaHue- 
TOBHAHoro HepeuiKa, npeBpaTHBUieroca b ({ihaaoahh, co- 
XpaHHJlHCb TpH M3JieHbKHX AHCTOHK3, C006pa3HO 06MH- 
HblM TpOHHaTbIM AHCTbHM STOrO paCTeHHH (pHC. 115).

y  HaiHHX paCTeHHH (})HJ1JI0AHH He BCTpeaaiOTCH BO- 
Bce, ho Bce * e  OTHomeHHe aepewKa k njiacTHHKe oaeub 
pa3JIHHHO.

J3,pyrofi c jiyna fi HepaBHOMepHoro pa3BHTHH qacTeS 
jiHCTa AaeT HaM j i H C T O B o e  o c H O B a H H e .  3nMHHe 
noHKH AepeBbeB 3 amHmeHM ot nccyiuaiom ero achctbhh 
BeTpa H npOMep3 aHHH TaK H33bIBaeMbIMH KpOIOUlHMH 
HAH n O i e  1 H bl M |  H e m y  H M H, OBaAbHblMH, CHAbHO 
BMnyKAblMH, HHOrAa C HefiOAblJLIHM UJHHHKOM Ha KOHUe^
MeuiyH ara Ko>KHCTbie, TBepAbie, aacTo BbiAeAaioiAHe 
cMojiHCTbie BeiyecTBa, KOTOpbie xopomo 3ainHinaK>T [̂BHy- 
TpeHHHe aacTH noaxH] ot BbicbixaHHa. Ecjih bochoh npn- 
CMOTpeTbca k TOMy, KaK pacnycKaiOTCH noaKH nepHOH 
CMOpOAHHbl, ' 6y3HHbI (pac. 116), kohckofo KaoiTaHa H MHOrHX Apyr«x 
pacreHHH, to Aereo ySeAHTbca, hto aeM r\jiy<5>Ke b nonne aokht H3yaae- 
Maa Kpoiomaa aemya, tcm Cojmiumr 3aaaT0K aepeuiKa h nAacTHHKH iiohb- 
JiaeTca Ha Hen b nepnoA pa3BepTMBaHHa. OAHaKO 7ia>ke y HanfioAee BHy- 
TpeHHHx aemyft ocHOBaHHe mhoto pa3BHTee, aeM y HopMaAbHoro AHCTa.

r i p HAHCTHHKH T3K>Ke MOryT CHAbHO pa3BHTbCH, nOĄaBAHfl paaBH- 
THe OCT3AbHbIX H3CTeH AHCTa. TaK, y OAHOTO H3 BHAOB HHHbl, HMdomCH, 
Kan npaBHAo, napHonepHCTMe AHCTba, hmchho L a t h y r u s  a p h a c a
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Phc. 117. MacTk 
cTeó.m Lat hyrus  
a p h a c a  c ahctom,
COCTOiUUHM H3 ycH- 
Ka h napw npHJincT- 
HHKOB, BbinOAHHIO- 

IAHX (J)yHKUHH) 
AHCTa.:
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(puc. 117), ah cto bo ił annapaT cboahtcm k nape jiHCTOo6pa3Hux npHAHCTHH- 
KOB, Me>KAy KOTopbiMH noMeipaeTCH ycHK. AecHMHjiHpyiouxaH nAoipaAb npn- 
JiHCTHHKOB B ashhom  CAynae AocTaTonno BejiHKa, htoöm oöecnenHTb cJjoto- 
CHHTG3 3Toro HexpynHoro pacTeHHH.

ripujiHCTHHKH pa3BHBa[OTCH oömhho y  ocHOBaHHH nepeniKa, name Bcero 
no 6ok3m ero. y  oAHOAOAbHbix pacTeHHH (HanpHMep, y 3JiaKOB), ahct koto- 
pbix CO CTO H T H 3 nxaCTHHKH H OCHOB3HHH, a AepeiHOK BbinaAaeT, npHJIH'CT- 
HHKH 3aMeHeHbi TaK Ha3biBaeMbiM H3binKOM ( l í g u l a ,  pnc. 118, /l),KOTopbiñ 
otxoaht OT BHyTpeHHeH noBepxHOCTH njiaCTHHKH y MecTa coBJieHeHHH ee 
c TpyônaTbiM jincTOBbiM ocHOBaHHeM, hah b j i a r  a a h m e m. Bnpone.M, b to 
B pe MM Kan npHAHCTHHKH HMCIOT pa3BHTOe JKHJXKOBaHHe, M3 blMO K OÔblHHO 

.jinmcH npoBOAMiunx iiynKOB, a b OTAOAbHbix cjiynaMX coctoht na>Ke Becb 
H3 meTHHOK HAH BÔAOCKOB, pacnOAOJKeHHblX ryCTOH njiaCTHHKOH. B 3TOM 
cjiynae ocHOBaHHe JiHCTa hah BJiarajinipe 3amHmaeT MepncTeMy hhjkhch 
nacTH MOKÄoy3 JiHH 3AaKa, oôecnenHBaiomyio HHTepKaxMpHbiH (BCTaBOHHbin) 
pOCT CTeÔJIM.

TaKHM o6pa30M, nOAHblH, BnOJIHe paSBHTOH JIHCT COCTOHT H3 njiaCTHHKH,
nepeuiKa, jihctoboto ochob3hhm ( b 
OTAejibHbix cjiynaMx CHJibHo. pa3pocme- 
rocM h Torjia  Ha3biBaeMoro Bnaia jiH - 
m,eM, PHC. 118) H npHJIHCTHHKOB, B 0 T- 
AejibHbix rpynnax pacTeHHH m u  naxo- 
AHM JIHCT, COCTOMIpHH H3 TpeX KOMnO- '

?3.V7

Phc. 118. A — qacTb creóla 3jia¡ca: jihct 
c BJiarajmmeM (  )  11 h-îmhkom (h ) .  
B — jihct c BJiaraJiHmeM (e) 3ühthhho- 

ro pacteHHfl.

Phc. 119. KoHyc HapacTamia CTeôjra: 
3 . a  — aanaTKH JiiicTbeB (ancTOBue 

6yrpu).

HeHTOB: njiacTHHKa, nepeinoK h ahctoboc ocHOBaHne, hah * e :  OAacTHHKa, 
BAaraAHme h M3binoK (3A3Kh), hah ahct ns AByx KOMnoHeHTOB, HanpHMep 
•JIHCT, COCTOMIPHH H3 nA3CTHHKH H OCHOB3HHM. HaKOHeg, H3BëCTHbI AHCTbM, 
cocTOMmne h3 oahoto KOMnoneHTa, HanpHMep, chamahc ahcthm mhothx
CAOJKHOUBeTHblX.

riepeiiAeM k Bonpocy o tom , xax ahct paaBHBaeTCM.
Bepxyinxa ctcóam yBCHnaHa xoHycoM HapacTaHHM, coctomihhm h3 sm- 

6 pHOHaAbHOH TK3 HH —  iTepBHHHOH MepHCTCMbi. PaccMaxpHBaH ._Konyc Hapa- 
CT3HHM (pHC. 119), Mbl BHAHM HCCKOAbKO CHMMCTpHMHO pacnOAOJKeHHblX ÖO- 
KOBbix BbinyKAOCTeñ, hh /Kc nepexoAMigHx b ôyropxH, «OTopbie MoryT pa3- 
BHTbCM B AHCTbM, 3 HX na3yiIIHbie ÔyTOpXH —  B ÔOKOBbie BeTBH. 3AeCb BHAHO,
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KaK TecHo jihct CBH3aH co cTCfíjieM oShihm  npdHcxojKAeHiieM b KOHyce Ha- 
pacranHH. TeM He MeHee, cpeAH doTaHHKOB iimciotch ABa HanpaBJieHHH, hb 
KOTOpblX OAHO yTBep>K/I,aeT, HTO JIHCT eCTb He HTO HHOe, KaK npOCTOH Bbl- 
pocT cxeQjin, Apyroe, hto jihct c ero cocyflHCTOBOJioKHHCTbiM npoAOJime- 
HHeM b CTeSjie ecTb cnaraeMoe CTedAH, h nocAeAHHñ abahctch kak du  cyM- 
MOK) JIHCTOBblX CJieflOB.

BHanajie sanaron JiHCTa, tocho cBHaaHHbiñ eme c KOHycoM HapacTaHHH, 
MomeT dbiTb MbicjieHHo pacHAeHeH Ha ocHOBaHHe, KOTopbiM oh npHKpenJieH 
k CTefíjno, h BepxyuiKy. B to speMH KaK cTedejib b Ten en He Bcero csoero 
pa3BHTHH pacTeT BepxHeñ nacTbio, jihct dojibuiHHCTBa pacTeHHH pacTeT 
BepxyUIKOH JIHIHb B nepBbie MOMeHTbl CBÓerO'pa3BHTHH, pOCT 3TOT SblCTpO 
npenpamaeTCH, h b flajibHeñuieM pacTeT TOJibKo ocHOBaHHe. HepemoK Hann- 
HaeT pa3BHBaTbCH jiHmb nocjie Toro, KaK ccjiopMHpyeTCH njiacTHHKa.

I J I h c t  pa3BHBaeTCH Ha CTéójie, h j ih  Ha o a h o m  H3 ero BHAOH3MeHeHHñ; 
h h  o a h o t o  cjiynan He h 3Bo c t h o , h t o ó m  j ih c t  pa3BHJica Ha ApyroM JincTe. 
T a K m e  h  h b c t o k  He m o j k c t  pa3BHTbca Ha j im c t c . O a h a k o  j ih c t  caM MomeT 
CTaTb opraHOM pa3MHO>KeHHH, TaK KaK ero napeHXHMHbie t k b h h  b  h c k o t o -  
pbix cjiynaax MoryT HanaTb nejiHTbCH h  o6pa30BaTb noHKy, nonKa x e  m o j k c t  
Aarb H KOpiIH, H CTedejIb, H AHCTbH, H HBCTbl.

riepefifleM  Tenepb k  anaTOMHH JiHCTa. AnaTOMHHecKH j ih c t , ocodeiiHO 
e ro  ruiacTHHKa, c o c t o h t  npe>KAC Bcero H3 m h k o t h  h  H3 c h c t c m h  >k h j io k  h jih  
npoBOAHiHHx nyHKOB. [C BepxHeñ h  h h j k h c h  CTopoHbi j ih c t  noKpbiT a n H fle p -  
MHCOM.] HaHHCM C MHKOTH HJIH Me 3 0 l { ) H J I J i a .

J I h c t  —  o p ra H  A op3W B eH T pa jibH b iH , y  H e ro  e c T b  BepxH H H  h  h h j k h h h  c t o - 
p o i ib i .  B epxH H H  o ó p a m e n a  k  HCTOHHHKy cBCTa, h h j k h h h  .c p aBHHTeJibHO 3 a T e - 
H e n a . Y  m h o t h x  pacTeH H H  BepxHHH c fo p o H a  dJiecTH T o t  n o K p b iB a io m e H  ee 
Po b h u m  cJ ioeM  K y T H K y jib i, OHa K a n  6 b i C M a3aH a M a c jiO M , i ih j k h h h  C TopoH a 
M aTO BaH, ee K y T H K y jia  d b iB a e T  TOHbUie. E c jih  cpaB H H B aTb  an H A e p M H c h h h í-  
H eñ H BepXHCH CTOpOHbl, TO O Ka3bIBaeTCH , HTO CHH3y Ha eA H H H U y nO B epX - 
h o c t h  y e ib H H  r b p a 3 A 0  d o j ib iu e .  Tan, n o  H e K o io p b iM  fla H H b iM  (B. 3  a j i e h -  
c k h í í , 1904 r.), y o c o K o p a  Ha 1 m m 2 n a  20 ycTbim B e p x u e ii C TopoH bi n p n -  
x o a h t c h  115 Ha HHJKHeñ; y  K a p T O tfie jiH  yc T b H ix a  Ha B e p xH e ñ  C TopoH e M o ry T  
h  BOBce oTcyTC TBO BaTb npH  263 na 1 m m 2 i iu x a ie í i  n o B e p x H o c T H , y  c o c h m , 
r a e  A O p 3 H eeH TpaJ ibH ocTb  H e n o jin a n , n a  50 y c T b H u  B e p xH e ñ  c T o p o H b i n p n x o -  
AHTCH 71 Ha HHJKHeñ. K p O M e  TO rO , KJICTOHKH S nH ftepM H C a HHJKHCH CTOpOHbl 
jiH C T a  ro p a 3 .n o  ñ a m e  p a 3 p a cT a io T C H  b  b o j io c k h , h  OHa CTaHOBHTCH n o a -ro M y  
TO  BOJIOCHCTOH, TO SapxaTH C TO H , TO BOHAOHHOH, T O T fla  KaK BepXHHH MOJKeT 
ocT a B aT b C H  rJ ia n .K o ñ . B n p o n e M , y  m h o t h x  p a c re H u ii  o 6 e  C T opoH b i noHTH 
oflH H aK O B O  o n y u ie H b i h j ih  o a h h 3 k o b o  r j i a f l K H . j

Ha iionepenHOM c.pe3e jmcTa KaMejiHH (pnc. 120) b h a h o , h t o  3a snn- 
AepMHCOM HfleT MHKOTb B COÓCTBCUHOM CMbICJie 3TOTO CJIOBa; K BepXHeMy 
3nKn.epMHcy odpameHa n a j i H c a n H a a  h jih  CTOj i f i s a T a n  accHMHJia- 
UHOHHan napeHXHMa, TKaiib, Handojiee TecHO CBH3ainian c (JjyHKUHeñ $ oto- 
CHHTe3a. KJieTKH ee JiemaT njiOTHo coMKHyTbiMH pnjiaMH, noHTH 6e3 Mem- 
KjieTHHKOB, npHHeM y3Kaa h x  CTopoHa odpameHa k anujiepMHcy, a ^JiHHHbie 
CTopoHw npnMbiKaiOT on,Ha k apyroñ. K j ic t k h  s t h  ryc ro  3anojiHeHbi xjiopo- 
(JlHJIJIbHblMH ‘ aepHaMH, JIOKaHIHMH B nOCTCHHOM CJIOO npOTOnjia3MbI, C3MH 
o h h  pacnojiojKeHbi b  2— 3 c j io h , o^na ñau apyroñ. B napeHxHMe jincTa 
y MHOTHX pacTeHHH paCnOJIOJKeHbl OTH.eJIbHbie KaMeHHCTbie KJieTKH — c k j i e -  
p e H f lb i,  HHor^a c napaJiJiejibHbiMH CTeHKaMH h  Ha KOHuax pacuiHpeHHue, 
Kan, HanpHMep, b  jincTe qañHoro KycTa (pnc. 121).

[ y  H eK O T opb ix  pacTeH H H j n a jiH c a n H b ie  k j ic t k h  c b o h m h  h h j k h h m h  k o h -  
U3M H y n n p a io T C H  H e p e A K o  b  TaK  H a 3 b iB a e M b ie  c o f i H p a w m H e  k  ji e t  k  h , 
H M e io m n e  HecKO JibKo B o p o H K o o d p a a H y io  ( f io p M y . B o j ie e  u iH p o K a H  BepxHHH 
H x C TopoH a npH K acaeTC H  k  2— 3 n a jiH c a A H b iM  K J ie ra a M , d o jie e  y 3 K a n , h h >k - 
h h h , npH M b iK a e T  k  o a h o h  H3 HHH<eJieH<aii;HX n o a r a  S e c p B e T H b ix  k j ic t o k , n p n -  
■ne ra iom H X  k  n p o B O A H ip e M y  n y a n y .

06pa3yioHJ.HecH b KJieTKax najiHcaAHoñ napeHXHMbi pacTBopHMbie y rjie -
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BOÄH, B CHJly yCT3HOBHBIHHXCH B 5KHBHX .KJieTKaX JIHCTa pCMOTHTCCKHX OT- j 
HouieHHÖ, KparnaviumM^ nyTgM nepexoAHT b cHTOBHAHbie TpyÖKH (Jjjiosmm 
ahci a h y xoaht "T-FCto5ejib, b îiohkh hah b KopeHb, r^e  h noTpeÖAaroTca.

H hähhh  qacTb mhkoth npeACTasAaeT coßoio pbixjiy to  u npmoM öojiee 
6eAHyto XAopo<|)HAAbHbiMH 3cpH3MH TK3Hb, HMeHyeMyio r y ö q a T O H  n a- 
p e h X a M o i .  TxaHb 3Ta OTAHnaeTca HenpaBHAbHbiMH (JiopMaMH cjiaraio- 
mnx ee KJieTOK, hto oöecneqHBaeT.KpynHbie mg>kkji€thhkh. Ecah naAHcaA- 
Haa napeHXHMa aBAaeTca no npeHMymecTBy TKaHbio (j30T0CHHT03a, to na- 
peHXHMa ryöqaTaa no npeHMymecTBy ecTb TKaHb TpaHcnnpaunn. B ee ihh - 
poKHX MejKKJieTHHKax bxoahiuhh qepe3 ycTbnna B03Ayx OMbiBaeT creHKH 
KJieTOK u npoHHKaeT b hhx. K ryóqaTOH napeuxHMe npHMbixaeT snHAepMHc , 
HHłKHea noßepxHOCTH, c ero MHoroqacAeHHbiMH ycTbHuaMH, npnqeM y pacTe-

Phc. 120. nonepc’iHMH cpes ancra KaMeann: 9 — snnaepMHc; c. n — cTCui6>iaTasr napeHXHMa; 
e. k — BopoiiKOBHÄHb'ie KaeTKHj dp — KJieTKH c Apy3aMH; z. n — ryöqaTaa napeHXHMa;
K. K — KäMeHHCTbie KJieTKHJ H. 9 ---?nHAepMHC C yCThHljaMH (y ) HHXCHeft ITOBepXHOCTH
anda. CTpoewne khjikh: d — Apenconna, a — jiyö; CBepxy h cHH3y yqacTKH McxaHH-

qecKMX bo.iokoh (m . e). ¡

HHfl AßyflOJibHbix na 1 m m 2, no a ioA . C. i l .  K o c T bi q e b y, npHXOAHTca 
OT 100 AO 300 ycTbHtU

BoAbuioe 3HaqeHHe HMeeT bhxoa  .boahhoto napa qepe3 Me>KKAeTHHKrf 
h ycTbHua. KoHeqHO, pacTeHHe TepaeT BOAy bcch noßepxHOCTbio, h mu  
HMeeM nepeA co6on Taim e KyTHKyAapHoe ncnapeHne, ho HcnapeHHe ycTbnq- 
Hoe bo MHOro pa3 npeßocxoAHT xyTHKyAapnoe. OoBepxHocTb kactok, npn- 
MbiKaromnx k Me/KKAeTHHKaM, oqeHb BeAHKa, h boahhoh nap nepenoAHaer 
mokkacthhkh , npwqeM npn CHAbHOM HcnapeHHH oh HaxoAHTca noA AaBAe- 
HHeM. H3BecTHo, qTO ecAH b nepenoHKe, HaxoAnmeñca Ha riyTH Ancj)(j)y3rfH 
boahhoto napa, HMeeTca cTOAbKo MéAkkx nop, hto cyMMa hx AHaMerpoB 
paBHa AHaMeTpy Been nepenoHKH, to qepe3 nepenoHKy npoxoAHT CTOAbKo x<e 
napa, CKOAbKo npoxoAHAO 6bi npa noAHOM oTcyTCTBHH kükoh-ahöo nepe- 
noHKH. 3 to AOCTHraeTca BnoAHe no othomeHHio k anHAepMHcy c otkpm -
TblMH ycTbHuaMH, AOCTHTaeTCH HaCTOAbKO, HTO H3BeCTHbl CAyqaH, KOTAa 
CKopocTb HcnapeHHa b o a h  ahctom öbiAa- paBHa HcnapeHHio c noBepxHocT« 
bo aw , paBHOH AHCTy no nAomaAH (anaA. C. n . K o c t bi q e b, 1933 r.).

ÓepeñAeM Tenepb k CTpoeHHio xkhaok. E cah yÄäAHTb MaKOTb BbirHHBa- 
HHCM HAH BblÖHBaHHeM ÇAlOMOUIblO IU€TKH, TO MOJKHO nOAyqHTb nOAHOCTblO 
BCK) CHCTeMy XÍHAOK, H BHAHO, ATO C€Tb 3Ta COOTBCTCTByeT OÖLUeß (})OpMe
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CkJ)

jiHCTa a Ka>KfluS yaacTOK mhkoth npHMHKaeT k  o ahoA hs m€Jikh x  jkhjiok. 
W hjJ b —  He HTO HHoe, K3 K npoBOflHiuHe nynKH, oKpyjKeHHwe cjioom npoBO- 
fliim e fl napenxHMbi, oneHb n a c io  ohh yKpenjieHu e iepeoM jbm  nyHKOM (no 
KpaHHefi Mepe b rjiaBHOii w ium e). IlpHHUHnHaJibHoro pasJinana M eway nyu- 
S “ S " » n y w a « H  MCTa «er, Ho_.coBepmeHHo cBoeo6 pa3Hb.Ma na-

™  *  «o««“ « .
a 33TeM K doJiee h dojiee tohkhm oTBeTBJieHHHM, ynpomaeTca h aHaTOMHa 
nyHKOB. IlyHKH JiHCTbeB dojibuieii nacTbio 3aKpbiTbie, 6e3 K3m6hh, oah3KO 
KpynHbie, aojiro pacTymne JiHCTba, a Tax>Ke 
jiHCTba 3HMyiomHe, MHoroJieTHHe odJiaaaiOT 
BTOpHHHbIM pOCTOM. FIpH yTOHHeilHH >KHJ10K 
[nepBbIMH HCHe3atOT CHTOBHflHbie TpyÓKH,] a 
3aTeM nponaaaioT h .cocygiA, ocTaioTca JiHiiib 
TpaxeHflbi, CHanajia aoBOJibHo flJiHHHbie, 3a- 
TeM KopoTKHe, npHMbiKaiomHe HenocpeiicTBeH- 
HO K KJieTKaM MHKOTH (pHC. 122). )K.HJIKH 
CHad>KaioT MHKOTb boaoh, npHineauieH ,q no 
credjno H3 KopHefl. .J3oaopoa h Kucjiopoa, 
boąłj HayT Ha oópa30BaHne yrjieBoaoB, H&- 
KOruieiiHe KOTopbix odHapywHBaeTca djiaro- 
fla p fl“ noHBjieHHK) b xjioponjiacTax KpaxMajib- 
Hb!X sepen. 3 to —  nepBHHHbift KPaxMaji. r io f l P«c. 1 hMeaac? c™CI !  cTjiepen- 
BJiHHHHeM cjjepMeHTa flHacTaaa hjih aMHJia3bi i  KaMê IiCTafl o e iKa.
oh npeBpamaeTCH b pacrBopHMbin yrjieBoa —
MajibT03y, KOTopaH nepexoAHT b npoBoaaiuyio
napeHXHMy nym<a, nonaaaeT b cHTOBHflHbie TpydKH h YBjieKaeT hhcxoa -
tPHM TOKOM B Jiyd CTedjIH H B KOpHH paCTeHHH.j nanouYUM»

HanoMHHM erne, hto OKOHHaHHH nynKOB, a T3K>Ke rydaaTaa 
co3AaioT CHJibHyio oraany boaw h BO.aH.Horo napa b aTMoe^epy h p 
BepxHHH KOHneBOH aBHraTejib BOCxoaamero Tona. Bocxo^ ^ ^ _
*eHHe BOM no cocyaaM na Kopna » “  , p .  » B a ra n a :

KopHeBoe aaBJieHne, HcnapeHHe 
Boati jiHCTbHMH h cHay cuenae- 
hhh aacTHU boałi. flBHJKymeflca 
no KannaaspaM TpydKH co- 
cyaaM.

/Ia jreK o  He Bce pa3BCTBjie-
HHH COCyaHCTOBOJlOKHHCTOfl CeTH

mp aHC-ra 33KaHHHBaioTCH cpean mh- 
' kPth. MHorHe H3 hhx, KaK h 

raaBHaa >KHaKa, aoxoaaT ao 
KpaeB jiHCTa h saKaHHHBaiOTca 
hjih b KOHU.ax aydaHKOB jihcto- 
Boro Kpaa, hjih b BbieMKax Me- 
JKay HHMH. OKOHHaHHH nyHKOB
om m  THna oneHb cao>KHbi h no- 

Phc. 122. OKomaHHe npoBOiwmero ny-uca b mh- 3TOro ‘ “  „  a .
[kotu JiHCTa: mp — TpaxeHAu. jiynnan HaHMeHOBaHHe r  a

T O a. hjih BOAOOT/I,eJlHTeJIbHbIX
}KCJIG3.

rnaaToaa, no dojibineft nacTH BHAHMaa cHapyiKH KaK koiihhk KpaeBoro 
BydHHKa aHCTa, coctoht H3 Tpex aacTeń (pac. 123, j4): BoaaHOH mean 
*a caMOM KOHue 3ydaH.Ka, yaacTKa \MeaKHX decuB6THHX TOHKOCTeHHbix 
HaoeHXHMHbix KJieTOK, odpaayiomero . 3 n rnaaroaH , H> Ha ko Hen,
rpynnbi npaMHX Tpaxe«a co cnHpajibHbiMH yTO.nineHHHMH, 3aKaHHHBaiomeii
COfinTO KCHJieMHHH nyHOK.
\  F H a a T O A Ł J  npeacTaBjiaiOT codoio cneu.HajibHbifi annapaT, Bbiac^aio-
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mnii KanejihHOJKHAKyro Bojiy. 3 HaneHHe ero TeM Sojibine, hcm  Menee Bbme- 
jmeTCH BOABHoro napa. T a n , y pacTeHuñ noASOAHux — MopcKoa TpaBbi 

1 6ojIbmHHCTBa PWCtob ( P o t a m o g e t ó n )  n np. BbmejieHHe 
Boabi nponcxoflHT, TJiaBHbiM oópaaoM, nepea KOHueBue ranaio/mi. IIIhpo- 
Kan BOAHHan mejib 3/iecb, Kan n y m h o th x  3JiaK0B, naxo^HTca Ha ca.Mon Bep- 
xyuiKe jimiemioro nx JincTa. y  mojioamx jiacrbeB, ryónaTaH napeHxn.via 
8 B° 3̂ y,UHHe ycTbnua KOTopux eme He Bnojme rmbhth, Bepxmm KOHiteBOH 
flBHraTejib BocxoAmnero Tona npe;rcTaBJieH hmchho rHAaTOfla.MH y  o ó m k - 
HOBeHHOH Hamefi Tpasni MaHmerKH (A 1 c h i m i 11 a) no yxpaM, Koraa bo3- 
«yx BrtamHbiH a nenapeHHe eme He h^ b t , rHAaxoAbi BbmejimoT Kanjia 
3a Kanjiea cxojibKO bo^ h , hto oHa CKonjuiercH b cepejume JincTa, KaK

HeóojibmoH Bon,nHOH óacceiiH. .Hhbm  
oh HcnapneTCH tíecejie^Ho. Xopoino 
BHAHa ryTTannn (BbmejieHHe Ka-
neJIbHO^KHAKOH BOribl) Ha JIHCTbHX 
HacTypuHH (p a c . 123, E ) .  B  k o m - 
HaTe hjih  b jiaóopaTopna ctoht Ha- 
KpblTb MOJIO^bie CfiSHULbl 3JI3KOB 
KojinaKOM h C03Aarb s t h m  Bjiam - 
HblH B03^yx, KaK Ha KOHnaX HJIH 
Ha 3y6nHKax jiHCTbeB nonBJimoTCH 
KpynHbie Kanjia BbmejieHHoñ n m a - 
TOAaMH BOAbl.,

Tenepb o'ópaTHMCH k  pa3Jia- 
mifo Mea<Ay CBeroBbiMa a TeHe- 
BbiMa jiHCTbHMH. y  flepeBbeB, HMeíO- 
m ax rycTyto KpoHy, nacTb jiHCTbSB 
Haxo^HTCH Ha cojiHue, a aacTb b 
rjiyÓHHe KpoHbi Ha h h >k h h x  BeT- 
Kax b TeHH. FIonepeHHbie pa3pe3bi 
TeHeBoro a CBeTOBoro jmcTa no# 
MHKpOCKOnOM COBepmeHHO pa3JIHH, 
h m  a Jierao MoryT óbiTb conTeHH 
3a npaHa^jiem am ae COBepmeHHO 
pa3jiHHHbiM pacrenanM.

P a3p e3  CBeTOBoro j ia e ra  (p a c . 
124, A)  b 2 — 2,5  pa3a T o jim e  Te­
HeBoro, n jieñíca KyTHKyjibi Ha e ro  
BepXHGH CTOpOHG MHOrO TOJIUJG, 
KjieTKH anH^epMHca Rjimnee,
cm íifínaTaH  napeuxaM a —  H3 flB y x - 
Tpex cjioeB na jiacaA H b ix  KjieTOK a 
3aHHMaeT ó o jib m y io  nacTb cpé3 a. 
ryónaT aH  napeHXHMa CBeTOBoro 
JiacTa HMeeT hcho Bbipam eHHvio 

eacTeMy KpynHwx.MexcKJieTHHKOB, Kjierm  HecKOJibKo BbiTfm yTbr vcTbana Bce 
hjih  noHTa Bce na HHJKHea CTopoHe. ’ y na  Bee

y  TeHeBoro JiacTa (pac. 124, E)  n a jia c a /m a n  napeHXHMa hjih oTcyr- 
GTByeT, HJIH OOCTpHT H3 e/[HHCTBeHHOrO CJIOH M3JIO pa3p0CIIIHXCH B BepTH- 
KajibHOM HanpaBjieHHH najm ca/m bix kji€tok , ocxajibHaa me nacxb cpe3a 
COCTOHT H3 OBajIbHblX HJIH SJIJIHnTHHeCKHX KJTCTOK, C HenpaBHJIbHbIMH MC>K- 
KJieTHHKaMH MBJKfly HHMH. FÍO OTHOIUeHHK) K CBeTOBOMy JIHCTV TeHeBOH 
HBJIHeTCH Hemopa3BHTbIM.

B Tex CJiynanx, K o rjia  jihct noBepHyT peSpoM k cseTy, o h  H3 jiHCTa 
H j i a T e p a j i b H o r o  c pe3Ko pa3jiHmibiMH Humeen a BepxHea CTopo- 

HaMH CI aHOBHTCH B 3 O JI a T 6 p a JI b H bl M, HJIH p a B H O C T O p O H H H M  
( cm . pac. 49). 05e CTopoiibi Taxoro jiHCTa ocBemeiibi óojiee hjih  MeHee paB- 
HOMepHO, noHBMy h CTojiSnaTan napeHXHMa npajieraeT OAHHaKOBo k  oGenM
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Phc 123. A  — CTpoeHHe ranaTOAu b 3y6qe 
JiHCTa S a x í f r a g a  a i z o o n :  m p  — nyyoK 
TpaxeHfl, KoropMMH OKaHiHBaeTca KHaKa, non- 
Boaíimaa Bony; a —  airmeM a; e. y — Bojuwoe 
ycTbHue. B — jihct HacxypiiHH: ry^apna  (bw- 
«eaeHHe KaneabHOKH/iKoii boaw niAaToaaMH).



f-TonoHaM a rvÖMaTaa hjih oxcyxcxByex, hjih hmcctch okojio cpennen 
Ï X h b ’ nem-ne paapesa. HiaÓwiee hPko xanoe cTpoeHHS oxpaiKeno 
B JIHCXbHX aBCTpaJIHHCKHX paCXeHHH MHpTOBblX (HanpHMep, SBKajIHnTOB),

H 6060BBIX, 0AHa*0 h y aac, HanpHMep cpew  nagaABHHUS, 
BCTpeuaeTCH HaojiaxepjibHbifi jihcx. XapaKxepeH oh h ajw  pacxcHHH nycxbiHH,

W  5 r r = c x p e , a e M  “ ¿ S e S T

cm S  2 2 ^  S S  3Be3ÄOHPKH ( S t e l l a r i a n e m o r u  m) a np cocxoh- 
mHX H3 MHCHCTOfi sanaCHOH XKHHH C KpaXMaJIbHbIMH scpHaMH; 3flecb CJie 
ÄOBaxejibHo, pasBHxa KpaxMajwHOCHaa xKaHb, cociaanaiomaa

Pur 124 nonepe^Hbie cpe3 bi jnicrbeB 6yKa (F a g u s): A —  cbctoboh m c t : 
ï_%nHaepMKc; n. n - m m c a m w  (cromaras) napeHXHMa M  jvyx  pm  
KaexoK; d - r â  c p y a o n ; a. ï ïc r .
ÂpeBecFHa npoBoasimero nyw a  (hchjikh), y  yc™ a ‘ noJ]0>KeHHbix kjictok. 
naaHcaAHaa napenxHMa TOJibKO h3 oahofo caoh pwxao pacnoaoiKemibix

3anac hxhx pacxeHHH; y  ce ivre ft ct 3 a xojicxhhkobhx MRĈ iacu

â ï ï â  ” =  “  y s
U nojlflepjKHBaiOT ™m " “  « S  “ ï ï c

„ Â x KT r ; eMeT"™ TOKPHs “ Î u r  a c?e) H «P« MoxaHHHOCKOM aaB.

“ V ib k j . Ero rJiaBHaa łyH TO « -  ofecnemTb 

aa S -  HopMaabHoe « T n / c S
S ^ p o »  a, Ki„e °™ ™  :  aacao oxa-

Kpyr no h J ’ kob to h JIHct hojckch 6bixb Bce Bp-eivia iioabh-
LbpHae?xo 3nocxniaeTCîi, rjiaBHbiM oÓpasoM. saKpyHHBaHHCM h pacKpynHBa- 
S  f™  S » » ,  « i»  oôara« H3MOH6HH6M 'rypropa B TKaHflX «epeUiKa.



AHaTOMHqeoKH aepemoK — npoaojijKeHHe rjiaBHOH jkhjikh hah HecKojib- 
KHX OCHOBHbIX >KHAOK nAaCTHHKH, OKpyweHHbIX napeHXHMHOH TK3HbIO H Ofle- 
t m x  3nH4epMHCOM. MepeuiOK mokct SbiTb UH^HH^pHqecKHH, me^oSqaTbiH 
njiocKHH, qacTbio uHAHHApHaecKHH, qacTbio njiocKHH (ocHHa), HaKOHeu' 
KpblJiaTbtft;

THnHqHbiH nonepeqHbifl pa3pe3 aepeuwa, HanpHMep, K3MCAHH (pnc. 125) 
noKa3biBaeT oahh KpynHbifi nyaoK, HMeromna 6ojiee hah MeHee Beepoo6pa3- 
Hyio hah noAKOBoo6pa3Hyio (JiopMy. lIInpoKaa OKpyrAaa CTopoHa ero o6pa- 
meHa KHH3y, caMyio BepxHioio Ham. cocTaBAaeT KCHJieMa (ApeBecHHa), no a 
hhm qjjiosMa h eme HH>Ke — MexaHHaecKue KJieTKH. napeHXHMHaa Hapy«- 
Haa aacTb hah coBepmeHHo OAHoo6pa3Ha, hah 3aKAK>aaeT b  ce6e paccea«- 
iihie cpeAH napeHXHMbi OTAejibHbie MexaHHaecKHe kactkh — CKJiepeHflbi, Ka«

Phc. 125. nonepeMHbiii pa3pe3 ancroBoro nepeiuica KaMeanw: b iieH- 
Tpe npoBOfliiuiHH nyaoK c ero upeBecuHofl (d), chtobhuhumh tpv6- 
KaMH (a)  h MeraHHHecKHMH BoaoiiHaMH (m . 6); cpe^H napeHXHMbi — ie - 

xaHHnecKHe KaeTKH (m . k) .

sto  HMeeT MecTO y aaftHbix jiHCTbCB. OcHOBaHae JincTa nam e Bcero npeA- 
CTaBJieHo cJierKa pacmnpeHHOH HHWHeii aacTbio aepeniKa. 3Aecb nponcxo- 
AHT HeKOTopaa neperpynnnpoeKa nyaKOB, bxoahiuhx AaAee b Kopy cTeQjia. 
IIosTOMy hx 3Aecb aacTO 6ojibuie, aeM b aepeniKe. Ecah OTAOMaTb jihct 
C BCTKH, TO H Ha H3AOMC HepeiUKa HJIH AHCTOBOTO OCHOBaHHH, H Ha pygne 
TOJibKo a to B03HHKiueM Ha Kope, mo>kho b jiyny, a to h npocT^^OJihoir 
COCAHTaTb TOHHO, CKOAbKHMH nyaKaMH JIHCTOBaa CHCTCMa JKHAOK BXOAHT 
b Kopy. PygUbi jiHCTOBbix nyaKOB Ha nope nepBoe BpeMa no chhthh ahct3 
Bnojine OTaeTJiHBbi (cm. pnc. 149).

riOKa MOJIOAOH AHCT HaXOAHTCH B nOHKe, OH AOAJKeH 33HHM3Tb MHHH* 
MyM MecTa. 3 to AocraraeTca pa3jiHHHbiM j i H C T O c j i o K e H H e M  (pnc 126) 
KOTopoe npome Bcero y OMeAbi ( V i s c u m  a l b u m )  hah y cochh tao 
B noHKe Asa ahcth He caojkehm ~bobce, ho acaot uaotho npHJKarae ’oahh 
K ApyroMy. Zfajiee HAyT Tanne AHCTba, k s k  ahum, A y6a, koxopbie  CAOJKeHbi 
B noaKe BAOAb TAaBHOH_ JKHAKH HOnOAHM; AHCTba HBbI H HepBOUBeTa
( r i m u l a  o f f i c i n a l i s ) ,  y Korapbix 06a Kpaa AHCTbeB 3aKpyaeHhi 
b cepeAHHe bhh3, h AHCTba TonoAefi h (JinaAOK ( V i o l  a), 06a Kpaa koto- 
pux 3aKpyaeHu b noaxe BBepx cnnpaAbHo. JJajiee haot naTHH THn ahcto- 
CAOjKeiiHa, KorAa Becb ahct ogpa3yeT eAHHyio cnnpaAb, KaK sto HMeex
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Meere y  cjiHBbi, 3jiaKOB h flp. IlIecT ofi THn —  CKJiaaqaToe jiHCTOCJioxceHHe,. 
rapMOHHKOH, KaK y  MaHJKg nm  (A I c h i m i 11 a), 36mjihhhkh (F  r a g  a r  i a),, 
y peBeng_(R h e u m) — jiHCTbH b nonne cMHTue hjih cMopmeHHbie.

JlHCTbfl B nOqKe MOryT pa3JIHMHbIM 06pa30M  KacaTbCH HJIH npHKpbIBaTŁ' 
apyr apyra . 3 to B33HMHoe nojio>KeHHe jiHCTbeB b nonne Ha3biBaiOT n o q k o- 
C J I O J K e H H e M  (pHC. 127). E cJIH JiHCTbH TOJIbKO conpHKacaioTca KpaHMH»,

Phc. 126. JlHCTOCJioxreHHe. A — naocKoe; jihct 'HecJioweH BOBce (xboh cochn).
B  h B  — cK^aanaToe: B  — jihct cjiojkch BAOJib cpejmeH jkhjikh (jiHna, ny6), 
ß  — jaK >Ke h no óokobum (bh3, kjich). F, A, E — CBepHyi >e: F — Ha Bepx- 
hiok) CTopoHy jin d a  (Tonojib), A — na hiokhmio (hbm), E — cmipajibHoe 

(HanpuMcp, y nanopoTHiiKOB).

noHKOcjioH<eHHe Ha3biBaeTca c t b  o p  m a t h_m (pnc. 127, A). Flpn o ß i e M -  
Ji to m e m noqKocjio>KeHHH Ka>KAbiH jihct odxBaTWBaeT Bce cjieAyiomne- 
3a HHM BHyTpb (pnc. 127, E). Ecjih >Ke jihct OAHHM KpaeM npHKpbiBaeT 
Kpafl coceAHero jiHCTa, h Ha ApyroM Kpaio caM npHKpuT cmokhhm  jihctom, 
to TaKoe noHKOCJio>KeHHe Ha3biBaeTca n o J i y o ö b e M J i i o m H M  (pnc. 127, B). 
rioMHMO nepeHHCJieHHHX, BCTpenaiOTCH h ApyrHe (JiopMbi iiohkocjiomcohhh.

Phc. 127. rioiKocjioiKeHHe (b33hmhoc noJiojKeHue JiHCTbeB b nome): A — CTBop- 
■laToe; jihctohkh tojimco conpuKacaioTca KpanMH. B  — oóieMJiiomee: KancHU« 
and oöxBaibiBaeT Bce cjienyiomne 3a hum BHyTpb. B  — noJiyoóbeMJiiomee,
Kor.ua jihctlíi oahhm KpaeM npiiKpumaioT Kpa ii coceAHero Jihc.tb, a Ha ApyroM 

Kpaio caMH npHKpbiTbi cmokhum  jihctom.

J I h cto c jio  jk e h ho h noHKOCJioJKeHHe —  oneHb nocTOHHHaa h hc MeHee 
xapaKTepHaa ocoöeHHocTb onpeAejieHHux pacTeHuß. Oaho  h to >xe jihcto- 
cjio>xeHHe, ocoöeHHO CKJiaAnaToe hjih cnHpaJibHoe, xapaKTepHO 6biBaer 
He TOJibKO AJIH abhhoto  poAa, ho nacTO h AJiH u e jio ro  ceMencTBa, h mojkët 
CJiyjKHTb HaA€>KHbIM nyTCM npH (JlHJIOreHeTHqeCKHX H3bICKaHHHX.

nepeHACM Tenepb k J KHJ i KOBa HHi o  JiHCTa. CoBOKynHOCTb >khjiok 
BcerAa HMeeT onpeAejieHHoe pacnojioJKeHHe, -BbipaôoTaBiiieecH (JiHJioreHeTH- 
lecKH h noTOMy oneHb nocTOHHHoe. HepeAKO roBopHT o «HepBaType» 
H o «Hepßax» jiHCTa. HeoöxoAHMO bchhcckh ÓopoTbca c toS nyTannueH,
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K O TopaH  c o 3 f la e rc H  y n o T p e ö jie H H C M  o  a  n o r o  h  t o t o  * e  TepM H H a b  c o B e p -  
tueHHO pa3J iH H H b ix  c M b ic j ia x . f  HepBbi y  h îh b o t h u x  K aK  npoBO AH H K H  p a 3 A p a -  
JKOHHH H HKHAKH y  p3CT6HHH M e jK A y  COÖOH COBepiHeHHO H&CXOAHbl. }K H A K H  
paCT'GIIHH COOTBeTCTByiOT OTAaCTH KOCTHM, nO CKO AbKy ĆOAep>K3T CTegeOM - 
H b ie  n y q K H , ja x g a c T H  KpoB eH ocH W M  c o c y A a M , n o cK O A b K y  COOTBeTCTByiOT npo- 
B O A H m eä CHCTCMe. M b l  HX T a x  >KHAK3MH H a3b IB aTb  h  6 y a e M .

OcHOBHbIMH THnaMH AÍHAKOB3HHH MbI CAHTaCM n a p a JIJIC  JI b h o  e 
J K H A K O B a H H e  H3 napaAACAbHblX HAH AyrOO'6pa3HbIX >KHAOK (pHC. 128, ^4) 
H C O T Ï E T O O  X H J l K O B a H H C  (pHC. 128, £>), B KOTOpOM OCHOBHbie JKHAKH 
cBH3aHbi b  oAHy cHCTCMy 6-naroAapH MHoronHCAeHHbiM anacTOM03aM: ceT- 
AaToe >KHAKOBaHH6 aotko  nepexoAHT b  n e p H C T o e  — c rAaBHoñ j k h a k o h  
h  npaBt-uibHO o t x o a h ia h m h  o t  Hee noA yrAOM ô o k o b h m h . J v r o o ô p a 3 H Q€ 
HJiH napa jijie jibH oe  JKHAKOBaHHe c b o h c t b c h h o , ta  aß h h m  o6pa30M , oAHOce- 
MHAOAbHbiM pacTeHHHM (3A3KH, ocoKH, jiHJieHHbie h  np.), a ceTnaTonepH- 
CTOe —  AByCeMHAOAbHblM (0CHH3, Ôepe3a, KAOH H np.)- B OÔmeM 3TO xopo-

IHHH CHCTCMaTHHOCKHH npH3H3K, nO 
KOTOpOMy HaCTO OplieHTHpylOTCH c{)HTO-
n a A eoH T O Jio rH  n p n  o ifpèA eJ ieH H H  h c k o - 
n a e M b ix  AHCTbeB.

C nC TC M a JKHAOK MO/KeT 6b IT b  B b l-  
A a i o m a a c H ,  oco ô eH H O  c HHJKHeâ 
CTOpOHbl, KOTAa TA aB H bie  JKHAKH 3H a- 
AHTCAbHO BblAaiOTCH H aA  Me30<f>HAA0M‘, 
B p e 3 a H H a a ,  K o rA a ,  oco ô eH H O  c 
BepXHBH CTOpOHbl, nOBepXHOCTb rA3B- 
HblX JKHAOK HeCKOJIbKO HHJKe M e30- 
(JjHAAa, h  n o r p y * e H H a a ,  ecA H  
>KHJ1KH COBCCM HC npOCBCHHBaiOT H epe3 
MHKOTb AHCTa, K aK  3TO H epeAKO  6 b l-  
B a e x  y  t o a c t h h k o b h x .

Otmcthm eme, ato JKHAKOBaHHe 
MOJKCT ÖblTb n a J I b i a T H M ,  hah n e- 
p H C T b l M ,  ATO MeJKAy JKHAKOB3HHeM

Phc. 128. OcHOBHbie THITM ÍKHJIKOBaHHH: H BHeiHHeH (jjOpMOH AHCTa eCTb H3BeC 
A — napajuiejibHoe JKHJiKOBaHHe; B — ne- HOe COOTBeTCTBHe, H nepeHflCM K BO- 

pncToe (cemaTonepHCToe). npocy o c{) o p m e a  H c T b e B. M b l
yjKe BHAßAH, ATO AHCTbH MOTyT 6bITb 

npocTbie h cAo>KHbie, ato ohh MoryT 6biTb chahahc, npeBpameHHbie b (Jjha- 
AOAHH, AemyHAaTbie, C npHAHCTHHKaMH H 6e3 npHAHCTHHKOB, BAaraAHLHHbie.

Te-nepb oópaTHMCH k BHeuiHeñ cjiopMe ahct3. M m pa3AHAaeM: OAepTa- 
hHe AHCTa, pacAAeHeHHe ahct3, icpañ AHCTa.

rio oómeñ cBoeñ (JjopMe ahct ßbiBaeT (pnc. 129):
1. I l r A O B H A H b l H  —  HanpHMep, AHCTbH (XßOfl) COCHbl H eAH

(pnc. 129, 1).
2. U I h a o b h a h h h  —  oneiib y3KHH, KBepxy nepexoAHinHH b KOAionee 

ocTpHe (HanpHMep, S c l e r a n t h u s  h HeKOTOpue Apyrne rB03AHAHbie).
3. I I I e T H H O B H A H b l H  —  TOHKHH H JK6CTKHH B (})OpMe IHeTHHKH 

(HeKOTOpbie 3A3KH).
4. J l H H e ñ H b i H  —  c napaAAeAbHbiMH KpaaMH, KOi’Aa AAHHa mhoto 

npeBbiiuaeT uiHpHHy (3A3KH h ocokh) (pnc. 129, 2).
5. M e n e B H A H b i H  — 6ojiee uinpoKHH h jkcctkhh, KBepxy cyaíaio- 

IHHHCH, OCTpblH AHCT (I T i S, A c O T U s ) .
6. I l p o A O A r o B a T b i H  — AAHHa iipeBbimaeT rnnpiiHy b 3— 4 pa3a, 

npHHeM HandoAbuiaH mnpHHa nocpeAHHe Ancra (pac. 129, 3).
6a. JI a h u e t h h  h —  to x e  cooTHOiueHHe aahhw k iunpHHe, ho Han- 

óoAbman mnpHHa ÔAH>Ke k ocHOBaHHio nAacTHHKH, cymHBaeTCH nocTeneHHO 
K ocTpoH BepxyuiKe (pnc. 129, 4).
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66 . O ö p a T H O J i a H u e T H b i f i  — HaiiöojibiuaH umpHHa öjihjkc k  ßep- 
xyuiKe jiwcTa (pnc. 129, 5).

7. S j i J i H n T H i e c K H H ,  hjih o b a ji b h bi h — AJiHHa npeBbiinaeT IHH- 
pHHy b  IV 2—2 pa3a, HaHÖoJibman innpHHa nocpeßHHe JiHCTa (pac. 129, 6).

7a. Sl f t ueBHAHbi H — cooTHomeHHe ajihhh h mnpHHbi Kaac y npeAbi- 
Aymero, ho HaHÖojibiuaH mupHHa ßjiHJKe k ocHOBamno (HanpHMep, jihct 
HepHHKH) (pnc. 129, 7).

Pnc. 129. 4>opMa jiHCTbeB.- 1 — HraOBiiÄHbift, 2 — aHHeHHbiH, 3 — npoaoaroBaTMfi, 4 —  JiaH- 
neTHbiö, 5 — oöpaTHCwiiiHpeTHbiH, 6' — OBaabHblfl, nan sjumirnmecKHii, 7 — HHiieBHflHHH, 
8 — o6paTHoaHaeB»iiHbiH, y  h 7* —  oKpyrjibift, 10— jionaTOBiuiHbiH, 11 —  pOMÖHqecKHH, 
12— ÄejibTjBH/u-iwü. 18— muTOBHÄHbiH iqepeuioK npHKpciiaen cHH3y k  pempy oiipyr.'ioi; 
naacTKH.in), 14 — cepmieBnuHbm, 15— ncmoBHiiHbiii, 16 — ctpejiOBHÄHbiH, 17 — KonbeBHÄ- 
Hbift, 18— JiHpoBHÄHbiö (HenapHonepHCTbifi jihct, y  Koroporo Bepxymewaii ao.iti KpynHee

ÖOKOBblx).

76. 0 6 p a T H O H H u e B H A H b i f i  — HaHÖojibiuaH uiHpHHa ÖJiHÄe k  Bep- 
xyuiKe JincTa (jihct rojiyÖHKH, nepHoii ojibxh) (phc. 129, 5).

8. O k p y r  ji bi h, hjih noHTH OKpyrjibifi — c öojiee hjih Menee oAHHa- 
KOBbiM nonepeiHHKOM, AJiHHa njiacTHHKH hohth paßna ee uiHpHHe 
(pnc. .129, 9 h 75); HanpHMep, y MajibBbi, HeKOTopbix bhaob MaHÄCTOK 
( A l c h e  m i 11a).

9. J l o n a T O B H f l H b i f i  — KBepxy pacuiHpeHHbiH h npHTynJieHHbiH, hjih 
nojiorooKpyrJibifi, HanpHMep, y  oöbiKHOBeHHOii MaprapHTKH, y  hhbhhhk3 
( L e u c a n t h e m u m  v u l g a r e )  (pnc. 129, 10).

10. P o M Ö H i e c K H H  —  oömee HanepraHHe poMÖa, HanpHMep, y  hcko- 
Topbix (JiopM öejioö 6epe3bi ( B e t u l a  v e r r u c o s a  — 6epe3bi öopoAaBna- 
toh) (pnc. 129, 11).

11. T p e x y r o j i b H M i  hjih u e j i b T O B H f l H b i S  —  c njiocxo oöpyö-
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jreHHHM OCHOBaHHCM H IipHMOJIHHCHHO CXOAHIAHMHCH K BepUIHHe 6o KOB bl MB 
CTopoHaMH (wanpHMep, y ocoKopn, pnc. 129, 12).

3 th THnbi JiHCTbeB jierKO pacnojioiKHTb b psiA c yóbiBaiomeñ riOBepx- 
HOCTbK) HcnapeHHa npH paBHoñ AJiHHe jiHCTa. Ecjih me a m  6ojiee niHpoKHX 
JiHCTbeB npHHHTb Bo BHHMaHHe eme h $ o p m y ocHOBaHHs n ji a- 
c t h h k b , TO nojiyaHTCH eme: i u h t o b h a h u h , t. e. OKpyrjibiñ jihct 
c npHKpenJieHHeM aepeuma cHH3y, okojio cepeAHHbi ruiacTHHKH — y HacTyp- 
UHH (T r o p a e o l u m ,  pnc. 129, 13), KjiemeBHHhi ( R i c i nus ) ;  c e p j u e -  
B H A H bl H (pHC. 129, 14), c TJiyÖOKOH OCTpOH BbieMKOH y OCHOBailHB 
h OKpyrjibiMH jionacTHMJH (jinna, cHpeHb);ino h k o b h a h u b  (pac. 129, 15), 
c Tynoñ BbieMKOH y ochob3hhh, Gojiee mupoKHH, hcm ajihhhuö h OKpyrjmiH 
Ha BepxyuiKe (HanpHMep, KonbiTCHb, KajiyjKHHua, _6yapa¿; cTpe j i oBHA-  
h h h  (pnc. 129, 16), yAJiHHeHHbifrocTpbifl, c AByMH ocTpuMH me Jiona- 
CTHMH, OÖpameHHbIMH K OCHOB3HHIO JIHCTa (HanpHMep, y CTpeJIOJIHCTa, 
maBejiH — R u m e x  a c e t o s a ) ;  Ko nbeBHj Hb i ñ ,  eme ßojiee npn- 
ocTpeHHbiii h c JionacTHMH, y ocHosaHHH pacxoflHiuHMHCH b cTopoHbi (ma- 
BeJieK — R u m e x a c e t o s e l l a ,  pac. 129, 17); HaKOHeu, k j i h h o b h a -

H bl H, C KpaHMH, CXOAH- 
IUHMHCH K OCHOB3HHIO
noA ocTpuM yrjioM 
(pac. 129, 5).i

Ha pac. 130 H3o6pa- 
m e.Hbi pasjiHHHbie (Jj o p- 

A  £  e  r  / j  Mbi Bepxyu i KH nj ia-
CTHHKH JiHCTa:

Pnc. 130. 4>opMbi BepxyuiKH JiHCTa: ~A— Tynah,’ 5 — ocTpan, A — Tynaa, E —  ocrpasr, 
B — 3aocTpeHHaH./ — ocTpoKOHeaHan, m  — BbieMiaTasi. ß — 3aocTpeHHaa, r  —

ocTpoKOHeaHan (c uih-
hhkom hjih ocTpbiM 3y6aHKOM Ha BepxyuiKe), H  — BbieMaaTam

Phc. 131 HJiJiiocTpHpyeT Kpañ ruiacTHHKH JiHCTa, ee pacaJieHeHHe.
Ecjih iuiacTHHKa jiHCTa uejibHaa h no Kpaio He HMeex hhk3khx HaApe-

1  JL

P hc. 131. Kpañ JiHCTa h pacaaeHeHHe rraacTHHKH iracTa. I .  A  — peabHOKpañ- 
HHH, E — 3yÓMaTblH, B — ÜHJIbHaTblH, P — ropOÄHaTblH, J1— BhlCMHaTblfi 
Kpafl jiHCTa. 11. PaciJieHeHHe miacTHHKH: E — Hanpe3Haa, } K — pacceueHHaa,

3 — pa3ÄejibHaü.

30B, TO JIHCT Ha3bIBaeTCH A e J I b H O K p a f i H H M .  ilpH  HaJIHHHH OCTpblX npH- 
Mbix 3y6aHKOB Kpañ JiHCTa TaK h Ha3HBaeTCH —  3 y 6 a a T b i M .  E cjib 
ocTpbie 3y6aHKH oöpameHbi k BepxyuiKe JiHCTa, Kpañ Ha3bißaeTca n h ji b a a- 
t bi m . B tom cjiyaae, KorAa Kpañ jiHCTa hmeeT ocTpbie bhcmkh p  Tynue 
BbiCTynu, oaepTaHHe Kpaa jiHCTa Ha3HBaeTca r o p o A i a m M ;  b oöpaT-
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kom cAyqae, Korf la HMeroTca xynbie BueMKH h ocxpue ayOAHKH, -  KPa3

jíhct a^a Aee' noñayr y * e  AHCTbH,bpacAAeHeHHbie Ha JionacTH, aoah h AOAbKH.
Y  n a lü  L c x - ó y f l b  xo nepHCXHH hah BéépHuñ- « a r r o b o  saAaraexcH 
r noMKe KaK npocToñ npoAOAroBaTbin jihct, c napajuiejibHbiM hah nepn- 
CTHM 'ÍM K O B a S S . ü p k  pocxe J1HCT3 naJibMbi nofflWiHioTCH p a a p b iB ^  
OT BepxymKH k ochob3hhio, npmeM oxAeAbHue cocyAHCTOBOAOKHHCTUC 
nyHKHPBunaAaioT H3 TKaHH h bhcht tohkhmh cyxHMH hhthmh Mexcay Ji

CTHMn pypHea pacHJieH€HHbie Ha aacTH jihctbh y>Ke b noq^npeacraBAM O T 
co6ok) cHCTCMy 6ojiee hah MeHee camogtohtcjib hbix aacTen flaHHOH njia 
CTHHKH CoS hL hHBIX CyJKeHHHMH, Kpb.A3Tb.MH HAH A3>Ke TOHKHMH Aepe- 
« 1 ^ 0 ™  ctabHoe pacajieueHiie e ah «oro Anexa m u  HaSAioaaeM
V nanOpOTHHKOB, HeKOTOpblX JHOTHKOBblX (HanpHMep, BaCHJIHCTHHK 
T  h a I i d  r u m), 30Hthahux tmhh, yxpon) h np. y  jhothkobhx npn ot-
leAbHbX JIHCTOBblX A0ABK3X HMe.OTCH T3K>Ke qepeiHOHKH H npHAHCXHHHKH

S S e f w y r  ¿oxcHue AHCTbH -  xpoftiaiue, nepHcraenajMaTue
H np. OTflejlbHbie AHCTOAKH KOTOpblX coeAHH€Hbi Mexcay c° 6oHO n 
íioflvujeqKaMH, KOTopbie, MeHHH cboh Typrop, MoryT nponsBOAHTb ABHJke 
hh?/ cTaBamne aoah nAacTHHKH ahcth b onpeaeAeHHoe noAOXteHHe k coa 
HeqHbiM AyxaM̂  y  Haiuen oóbiAHOH bhkh ( V i c i a )  b apKHe coAHeAHbie a«H, 
rae-HH6yaíb Ha OTKpbiTOM Kocorope, mo>kho HaÓAroaaxb asHxccHHe o-raen^ 
hux ahcÍ oakob, Bbi3B3HHoe h3M6H€hhhmh b Typrope qepemo akoig Ecah 
OBex qepecqyp chach, xo ahctoakh cKAaAb.Ba.oxca nonapno haotI ío hhac- 
“ H cT̂ DOHaMH KHapy>KH, h o6man nOBepXHOCTb hx yMeHbiuaeTCH BABoe.

3  nep«« ™ crM , c KOTopb,x « a « *  1™  P“ £  
«un — 3aDOflbiuieBb.e AHCTbs. hah ce m bao ah (cm. pnc. 230 h 231) ota 
qaioTCH HanSoAbúiefi npocTOTOH KOHTypoB h HanóoAee cxoAHbi y Boex pe -
xeAbHO pacxeHHñ; aaxeM P“ X L “ o “ L h cbS  6ah3kh¿

n°  C0 ?xeaHOBHMca na 3 h a a e h h h a h c x o n a a  a. KorAa m u  bhahm 
oceH?¿ MaccoBoe onaAaHHe AHCxbes. xo nepsoe BneqaxAenHe, ato npannaa 
3Toro -  nOBTOpHbie 33M0p03KH, H, AHUIb BHHMaxeAbHO npHCMOTpeBUiHCb, 

vñf>KnaeMCH b tom ato sto He T3K. HanpHMep, y Hauiero Ay6a 3aB A 
 ̂ PTia uflPTO BHCJIT Ha BeTKaX BCIO 3HMy H OnaAaK)T TOAbKO BCCHOH

Soñ •3aTxBaerb.BHaex rK O ^ n íy ^ ^ a ^ H X H M ? , b M a x  BH*™ ;
nAHeTCH MHOrO npOTOnA33MbI H KpaXMaAbHblX 3ePe ’ rnnPR TOHKOCTeH-

Í“ TC H= S ”  ■<5SSSU<W nepHAepMbi (n p o M ,

,TO S T S .  ««*“
Bb.3biBaeT npeKpameHHe BcacbiBaHHH noABeHHbix boa, h b sthx ycAOBHHX 
rDOMaAHaa Hcnaparomax noBepxHocxb, Kaxyo npeACxaBAHex AHCTBa Aepeaa, 
mr>rna 6b. CTaTb OnaCHOH AAH >KH3HH paCTeHHH.

EDVCHHK3 , rpyuiaHKa, nAayHb., XBOHHbie AepeBbn Teparox ahctha ahihb 
nocTeneHHO  h pacTeHHH 3 t h  Ka>KyTca HaM b€ a h o 3e a e h b im h . XleAO B t o m , a t o  
npoaoa>khtcabhoctb >kh3hh Anexa paaAHAHa y pasaux pacxeHHH: [y  cochu
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Phc. 132. Cxeiwa nponojibHoro 
paapeaa CTeôjw npH ochobühhh 
nv.cra bo BpeMH oceHHero mi- 
CTona.ua: d  —  ApeBecHHa cTe6;.a; 
np — npoÔKa CTeôasi; n  . a . p  
npoÔKa jiHCTOBoro pyôpa;

h. a  — qepeuioK ancTa; n. n — 
npoBO/iiimmï nyqoK ancTa;
o. c — OTAeanroiuHii c.io h ; n — 

no4Ka.

jihct >KHBeT 2 roAa, y  n H xru  2—5 AeT, y  ejiH 5—7— 12 AeT, y JiaBpa 
aP ^7^aPHH A ° 15 Aer,] a b nycTbine AcfjpHKH ecTb rojioceMeHHoe 

W e l  w i t s c h i a  m i r a b i l i s ,  eAHHCTBeHHaa napa AHCTbeB KOToporo 
flOJKMBaeT AO CTOJieTnero BospacTa.

E w eroA iio  Ha Koi-me bctbh BennoseAeHbix 
AepeBbeB pa3BHBaeTCH HecKOJibKo m o a o au x  
AHCTbCB H HCCKOAbKO CTapblX OnaAaCT, TâK
hto cM eH a n p o re x a e T  He3aM 6THO. J ln c T o n a A  
o6uj,hh hah nacT H H H b in  HMeeT, K p o M e  y K a 3 a n -  

yfW.A hoh yace  6 o p b 6 u  c  3 a c y x o n ,  e in ,e  h 3 H aneH ne  
ô o p b ë b i c M ac c o B b iM  o ce A a H H e M  e n e ra ,  jio - 
M a io in e r o  oÔAHCTBCHHbie bctbh, a TaK>Ke h  
y A a A e H H a  o thîhbhihx  T K a n e ñ , ô o ra T b ix  Kpn- 
CTaAAHHCCKHMH OTÔpOCaMH, TaK  K aK  nOA 
o c e H b  b ahctoboh napeH X H M e H a K o n A a e T c a  
O’ICHb MHOTO KpiiC TaA A O B  maBeACBOKHCAOTO 
KaAbU HH.

y  xa>KAoro pacTCHHa AHCTba pacnoAO- 
JKeHbl Ha OÔAHCTBCHHblX aaCTHX CTCÔAH B 
onpeAeaeHHOM, nacTO CTporo BbiAepaoHHOM 
nopaAKe. r ip e a r e  Bcero otm€thm , hto AHCTba 
pacnoaaraiOTCH b y 3 J ia x . B  Ka>KAOM y3Ae mo- 
HÎ€T ÔblTb HAH BC€rO OAHH AHCT, HTO ASCT
o a e p e A H o e  hah c n n p a A b H o e  a h - 
C T o p a c n o A O J K e H H e  (h b u , p n c . 133, A); 
HAH ABa AHCT3, npOTHBOCTOamHX OAHH A p y -
roM y (KAeH, XMeAb) —  c y n p o T H B H b i c  
AHCTba; aacTO cynpornBHbie npeBpamaiOTCH 
b n e p e K p e c T H o - n a p H b i e ,  ecAH Kaa<- 
Abie A^e coceAHHX napbi pacnoAaraiOTCH 

b KpecT oAHa A pyroñ  [uiaA^CH, rAyxaa KpannBa, BepoHHKa (pnc. 133, E ), 
M aia, CHpeHb, KaAHHaJA HaKOHcp, KaKAbiH y3€A mohîct AaTb noMHory 
AHCTbeB, pacnoAaratom,Hxca no Kpyry h o6pa3yiomHx KOAbno hah MyTOBKy, 
noTCMy noAOÔHoe AHCTopacnonoHceuHe h noAyqHAO HamvienoBaHHe M y T O B -  
h a t o r  o (pnc. 133, B), Kan, HanpHMep, y BepôeHHHKa (L y s i m a c h i a), 
OAeaHApa ( N e r i u m o e a n d e r ) ,  boahhoh cocchkh (H  i p p u r i s) h mho- 
rn x  A pyrnx.

HaHÔOAee nacTbiM CAynacM AHCTopacnoAOJKeHHa aBAaeica cnnpaAbHoe. 
JlHCTba chaht no oAHOMy b y3Ae, oôxoAa Becb CTeôeAb no cnnpaAH, ahct 
ne 3aTeneH BbimeAOKamHM ahctom , TaK Kan oh pacnoAOÆCH ho noA hhm , 
a BKOCb ot hcto.

Z (A a  XapaKT^pH-CTHKH pa3AHHHbIX  (J}OpM CnHpaAbHOTO AH C TO pacnO A O H ie- 
HHa npoB O A H T M bicAeHHO A B e a h h h h : B epTH K aA bH yK ), H A y m y ro  ot a h c t  a 
B s e p x  AO AHCTa, A e > K a m e ro  Ha o a h o h  c h h m  n p a M O Íí, h  [ n o  c n n p a A H  n o A -  
CHHTblBaiOT] BCC AHCTba M CJKAy BCpXHHM H HHJKHHM AHCTOM. [C oB O K ynH O C Tb- 
AHCTbeB n o  3TOH CHHpaAH OT HHJKHCrO AHCTa AO BepXHCrO  H a3bIBaiO T  AHCTO- 
BblM  UHKAOM.] llo H a T H O , HTO 3 T a  C nH paA bH aa  AHHHH OXB3THT CTeÔCAb B OAHH 
HAH B HCCKOAbKO OÔOpOTOB B 3aBHCHMOCTH OT HHCAa AHCTbCB UHKA3 
(p n c .  134). 3 to O TH om eH H e B b ip a rK a e T c a  A p o ô b io ,  r A e  HHCAHTeAb o 6 o 3 H a -  
n a e T  h h c a o  o ô o p o t o b  c n n p a A H , a 3 h  a m g h  a TeA b —  h h c a o  AHCTbeB, e io  o x B a -  
n e H H b ix .

H a n ô O A e e  nacTbi y  pacTeHHH, HMeronrHx cnnpaAbHoe AHCTopacnoAox<e- 
HHe, CACAyroinne ahctobmc hhkah  hah pacxoncA-eHHH yrAa mcjkay ABy.Ma 
CMOKHblMH AHCTbHMH: >/*, Vs, 2/s, 3/ 8, 5/l3 ,  8/ 2l, l3/ 34, 2I/s5 H T3K A3Aee, HTO 
AerKO 3anoMHHaeTca, TaK KaK cyMMa HHCAHTeAen h 3HaMeHaTeAeñ AByx 
coceAHHx Apoôefl BcerAa AaeT CAeAyiomyio 3a hhm Apoôb. Whcao 8/ 2i , Ha­
npHMep, 03HanaeT peaAbHO, hto b oahom uhkac, HanpHMep, y  neruyn uihuikh, 
npnxoAHTca 21 ahct hah nernya ahctoboto npoHcxoJKACHHa, npn stom cnn-
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pajib , coe/iHHHíomaH ocHOBaHHa Bcex sthx  qemyïï, BoccMb pa3 onoacbiBaeT 
CTeöeJib.

U j m  OÖTHCHeHHH 9THX COOTHOLUCHHH npeAJIOJKeHbl p a 3JIHqHbie TCOpHa. 
H aea jiH C T H qecK aa T eop na  b h b o ä h t  cTpoemre pacTeHHH H3 sthx ajmcpMeTH- 
'iecKHX nocxpoeHH H, K ax  6yA T 0  hm H3HaqaJibHo cbohctbbhhhx . 3THM
x e o p n a M l y  K a łK A o ro  b h a 3 pacTCHHÖ p a c n p e /ie jie iiH e  M e jibqaH iiiH X  qacTHU 
n p o T o n jia 3 M H , rp y n n n p o B K a  KJieTOK h pacno jioJKeH H e JiHCTbeB coB epm aroxcn  
no TeM * e  3axoH aM  chmmctphh h n o  OAHOMy h  TOMy » e  apxHTCKTypHOMy

M e xa H H q e cK a a  T eop na  yTBepJKAaeT, qTO no jio JK en ne  öokobhx  opraH O B  
ß o o ö m e  h JiHCTbeB b  q a c m o c T H  oö yc iO B J iH B aeT ca  TeM AaBJieHneM, KOTopoe 
o n asb iB a ioT  A p y r  Ha A p y ra  saaaTKH Öo ko b h x  opraH O B  böjihsh tohkh pocTa 
A a B jie H H e  Bbi3biBaeT cM em eH ne. [ I l p n  sxom npHHHM aeTca,] qTO Bce 3aqaTKK

Phc 133. Tun« jincTopacnoJicmeHHa: A — cwepenHoe hjih crmpaJibHoe, B cynpoTHBuoe 
(nepeKpecTHO-napHoe). B  — MyroBRaToe.

ocTaioTca b TeqeHHe Bcero nponecca «aBaeiiHa h cMemenna 
h no BCJiHqnHe h no tJiopMe, a b pa3pe3e ocxaioxca OTKDbI
CTDoeHa TaK>Ke h MexaHHqecKaa Mo«eJib, b BHAe npaMoyrojibHoro OTKpbi 
S T i ï ï ;  Koxopbin çxaBHTca H3KJIOHHO h b KoxopbiH Hacbinamca 
tuapHKH. ZlaBjieHHe BepxHHX mapnicoB Ha HHiKHne 3 acTaBJiaeT hx pacnojia 
raTbca b onpeAejieHHOM nopaAKe, npnqeM mo>kho hcho ycTaHOBHTb H cnn- 
paJib, h y ro ji pacxojKAeHHa.

Oahsko hcho, qxo ecjra AaHHaa ocb öbicxpo yTOHqaeTca, to pacnoJio- 
>KeHHe HaxoAsnuHxca Ha neü saqaTKOB aojukho MeHHTbca c AHaMexpoM och, 
h AHCTopacnojioíKeHHe xaKXce Menaexca. 3aqaxKH Jincxbeß name Bcero 
HMeKJT * o PMV nojiyiuapoBHAHHX öyropKO'B, pen<e 4x>pMy Bbixanyxoro Ba- 
Ühk?  AJTh toxo, qxoöb. HaAaBJiHBaxb oahh «a Apyron, ohh äojokhh öhjih 
Öh  conpHKacaTbca h cABHraTbca c nepBOHanaAbHOH tohkh, oah3KO axoro-TO 
h HCT H ecAH MOJiOAbie jiHCTba AaBaT Apyr na Apyra, to axo mohíct OTpa- 
3HThca Ha HX cbopMe, mojkct TaKJKe 3aneqaTJiexb pncyHOK jihctoboto Kpaa 
Ha noBepxHOCTH coceAHero jincTa, ho HHKorAa He nepeABnraeT jihcxoboi o 
o c h o  Ra hh  a Ha noBepxHOCTH cTeÖJia.

TpeTbe HanpaBJieHHe nbiTaeTca oöxacHHTb JincTopacnoJio/Kenne c|)H3Ho-
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JiorKqecKH. JXjih a ro ro  noKa AaHHbix HeMHoro, ho Bce >xe ecTb npHHiurabi, 
Moryiune HaBecTH Ha caca npaBHAbHoro peuieHHH.

O chobhoh npHHUHn JiHCTopacrKwioxíeHHH —  aro npHHunn Handojibinero 
y^aJieHHH pa3BHBaíoiHHXca 3aqaTxoB oahh ot Apyroro. Tipa cnapaAbHOM 
JiHCTopacnojio>KeHHH Ka>K^biH 3aHaTOK MaKCHMajibHO yaajieH ot Apyroro, 
Tax Kax Ha oahom ropH30HTajibHOM yqacTxe Kopbi oh eAHHCTBeHHhiH, h bcc 
BemecTBa, HMeiomHecH b stom yqacTxe h Morymae dbiTb nepe^aHu ropa- 
30HTajibH0, — b ero pacnopjweHHH. E cah noAodHbix 3aqaTXOB Asa, to ohh 
cynpOTHBHbi, t . e. OTAejieHbi oahh ot Apyroro Ha 180°, ecAH TpH, to ohh 
OTAeAOHbi oahh ot Apyroro paccTOHHHeM b 1203. HeH3BecTHbi bobco pacTe-

HHH, y KOTOpblX CHAOAH 6bl, CXa-
>xeM, Asa AHCTa phaom Ha o a -
HOH CTOpOHe CTedAH H HH OAHO- 
ro Ha Apyroñ, ohh BcerAa pac- 
noAO>KeHbi cHMMeTpHHHO, BcerAa 
HaadoAee yAaAeHbi oahh ot Apy­
roro .

JlHCTbH MOryT dbITb H30- 
(j) H A b H bl H 3 H H 3 0 ( { ) H A b -  
H bl. H30$HAbHbie HAH paBHO- 
AHCTHbie AHCTbH paBHOBCAHXH, 
HX peaAbHbie BeAHqHHbl M3AO 
OTXAOHHK3TCH OT CpCAHeñ. A hH- 
30(})HAbHbie AHCTbH XOAedAKJTCH 
B CBOHX pa3MepaX 3HaqHTeAbHO, 
H OTAGAbHbie HX npeACTaBHTeAH 
OHCHb cHAbHO OTCTynaioT b pa3- 
Mepax ot cpeAHHx bcahhhh. 

/iHCTopacnoAOHíeHHe h awa-
30(j)HAHH HBAHK3TCH npHHHHOñ 
T3K H33bIBaeMOH A H C T OB OH  
M O 3 a H K H. JlHCTOBaa M033HK3 
COCTOHT B TOM, HTO AHCTbH OA* 
HOH H TOH * e  B6TKH aHH30(j)HAb- 
Hbi, dAaroAapa qeMy HaHMeHee
3aTeHHK)T oahh Apyroñ, Be3Ae 
ohh pacnoAOJKeHbi Tax, ato cBeT 
npOXOAHT M€>KAy njiaCTHHKaMH 
BbiuieAeHíaurnx AHCTbeB h ocB e- 
iuaeT HH>K€Ae>KamHe. /ía>Ke h 
(JlOpMa AHCTOBblX IlAaCTHHOK He- 
peAKo cooTBeTCTByeT TpeóoBa- 
HHHM AHCTOBOH M033HKH, B3>X- 

ho, OAH3KO, h  B 3TOM CAyqae 3HaaeHHe a ^ hhh qepemxoB. riocAOAHHe 
BcerAa HaadoAee kopotkh y  BepxHHx AHCTbeB h ÁAHHHee y hhwhhx. TaM 
rAe AHCTbH oaeHb c6AH>xeHbi h odpa3yioT npaKopHeBbie po3eTKH HanpHMep' 
y repaHH ( G e r a n i u m  p y r e n a i c u m ,  Phc. 135, A),  qepeilixa Kopone 
K ueHTpy po36TKH h Bce AAHHHee no Mepe yAaACHHH ot ueHTpa h npHdAH- 
JKeHHH K nepH^epHHl EkOTOMy, ecAH HHHÍHHe qaCTH AHCTbeB H 3aKpbITbI OT 
COAHUa BepXHHMH AHCTbHMH, BCe * e  3HaqHTeAbH3H qaCTb AHCTa OTKpbITa 
H CBOdoAHO aCCHMHAHpyeT. B eCTeCTBCHHblX yCAOBHHX CBeT HBAHeTCH BaHí- 
HeHIHHM {JjaKTOpOM pacnOAOHÍCHHH AHCTa B npocTpaHCTBe.

npexpacHbie CAyqan ahctoboh M03aHKH AaiOT BeTBH AepeBbeB ahom , 
KAeHa (pac. 135, E), a yda h np., a Tax>xe nAaBaiomne Ha noBepxHocTH 
BOAbi AHCTbH BOAHHbix pacTeHHH, HanpHMep, BOAHHoro opexa ( T r a p a  
n a t a n s ,  pac. 136). v v

riepefiAeM x Bonpocy o (JjyHxpHHx AHCTa. ,
[OcHOBHblM, BaJKHeHUIHM npOUeCCOM, npOHCXOAHIAHM B 3eA6H0M paCTC-

iPiic . 134. CxeMbi cnífpn.if,iroro ohcrop .ic ro.io>Kr- 
hm : a  —  Va. E  —  %  B  —  */B.
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hhh, siBJiHeTCH npouecc (jiorocHinesa. HaKOiuieHHe opraHHHecKoro seme- 
CTB3— OCHOBH3H 3'dJl'dHd CejIbCKOI'O XOSHHCTBa. B 3TOM npOUeCCe (JlOTOCHH-
Te3 h  oóy c jio b ji h b a ex b k o h c h h o m  HTore 3 (J>cj>e k f  h b ho  c x b yponvaH. B n p o - 
THBOIKUIOJKHOCTb BOAHOMy peJKHMy, MHHepajIbHOMy UHTaHHK), npílMO p€ry- 
JinpoBaTb ocBemeHHOCTb pacieHHíi b nojieBoñ oScTaxioBKe oBenb TpyAHO. 
ÜJíHaKO Mbl MOJKCM KOCBGHHO B03fleHCTB0BaTb Ha SHCprHK) <|)OTOCHHTe3a. 
OpHCHTHpya noceBbi c ceeepa Ha lor, npoH3BOAH KpecTOo6pa3Hue noceBM ,

mohcho ^ o6hxbch JiyHiiiepo ocBemeHHH k 6ojiee nojiHoro HcnoJibiáoBáHHH 
CBeTa pacTCHHeM. noAKapMJiHBaa pacTeHue yrjieKHCJiOToñ (CO2), A<>6h- 
BaiOTCH MOIAHOrO yBejlHHCHHH OpraHHHeCKOH Maccbl, T3K KaK npH nOBbl- 
IHCHHOM COAepKaHHH ee (|)OTOCHHTC3 npOTeKaCT 3H3lIHT€JlbHO HHTeHCHBIiee. 
3 Ta noAKopMKa MO>Kex o  c y  iu,6CT b jiht b c h BiiecenixeM  HaB03a, np ii pa3Jio>Ke- 
HHH KOTOporo ocBoSoJKAaerca ÓOJIblUOe KOJIHH6CTBO yrJieKHCJIOTH, CIKHra- 13

13 Beô eHHe b óoTaHHKy 1 9 3



HH6M pa3jTnqHbix a  pe Bec h m x  OTXOAOB b cri€UHajibHbix neuax h t . A- HcnoJib- 
3yH paHHHG epoka nocGBa Tax, htoöh nouBa hh Ha uac He ocTaßaAacb 6es 
seAGHoro pacTenHH, mm AOÖHBaeMCH HaHAynmero ucnoAb30BaHHH aHeprwH 
coAHua, nauaioiAGH Ha 3gmaio . K- A . T h m h p h 3 CB  roBopHA, hto KaxcAHS 
eOAHGHHHH AyH, ynaBUIHH He Ha 3GAGHOe pacTGHHe, nponaA A AH nac 
6eocAeAHo.]

HapHAy [ c  npoueccoM ^)otochhtg33 b ahctg ] coB’epmaiOTCH Aßa Apy- 
thx npouecca: npouecc A tixa im a  h n p o u e c c  TpaHcnnpauHH.

Mto TaKoe T p a H c n n p a u H H ?  BoAa heahgtch BeiuecTBOM, hgoóxo- 
AHMMM AAH CymeCTBOBaHHH He TOAbKO paCTGHHH, HO H BCGX JKHBbIX CyipeCTB, 
npe>KAe Bccro noTOMy, uto B ee  npoueccbi, nponcxoAHiuHe b KAeTKe, M oryr 
HMGTb HOpMaAbHOG TGUeHHG TOAbKO npH yCAOBHH eC Typropa. HopMaAbHO

Par. 136. A — jiHCTOBaa po3eTKa BOAHHOro opexa ( T r a p a  
n a t a ns ) ;  E  — npopocuiHH BOAflHOH^opex.

HCH33H KAGTK3 H2 XOAHTCH B COCTOHHHH HanpHH<eHHH, a npH nOTGpe BOAW, 
itocag H3BecTHoro npeAGJia, HacTynaeT ebexŒBaHHe npoTonAa3MM, Hapy- 
luaiOTCH HopMaAbHbie npoueccbi >k h 3 Heagsitgabhocth kagtkh. B e>KeAHea- 
HOH npaKTHKG MO>KHO HaÖAIOAHTb nOACMXaK)IUGG paCTeHHG: CMOpipeHHUe 
AHCIbH, nOBHCIUHH CTGÔGAb AOCTaTOHHO HCHO HOKa3bIBaiOT, UTO HGAOCTaTOK 
BAarH Hpe3BbiHaHHO pe3KO OTpa>KaeTCH Ha coctohhhh pacTeHHH.

K p o M e  t o t o , b o a s  b x o a h t  b tg  npoAy^Tbi <j)OTOcHHTe3a, KOTopbie Bbipa- 
ßaTblBaiOTCH B AHCTG. TaKHM 06pa30M, BOAa HBAHGTCH HGOiÖXOAHMblM BeiUG- 
c t b o m , 6e3 KOToporo n p o u e c c  (|)OTOcHHTe3a h a t h  hg m o >k g t .

3aTGM BMGCTG C BOAOH paCTeHHG nOTAOIUaGT H3 nOUBbl HGOdXOAHMMe 
MHHepaAbHbie BeupecTBa, KOTopbie onuTb-TaK H  H A y r h  Ha B b ipadoT K y o p r a -  
HHHGCKHX BGIUeCTB H HGOÖXOAHMbl AAH nOCTpOGHHH TGA3 paCTGHHH.
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r ip o u e c c  T pa H 'c rm p a u H H , h p o h c x o a h ia h h  b  p a c re H U H , uexH K O M  cBH 3aw  
c oeHO BHbiM H o p ra H a M H  ra 3 o o 6 M e n a ,  c  yc T b H ira M H .

n o A  T p a H c n n p a u H e i  m m  óyaem noHHMaTb BbiAejieHHe nepea 
ycTbHua B OKpy>Kaiomyio aTMOC(}>epy b o a m  b  napoo6pa3»oM c o c t o h h h h . 
H m o h h o  noTOMy, h t o  s t o t  npouecc nponcxoAHT ß j k h b o m  opraHH3Me, e ro  
Heflb3H CHHTaTb BnojiHe paBH03HaHHbiM npocTOMy HcnapeHHK), KOTopoe npo- 
h c x o a h t  B noßepxHOCTH b o  a u , HaxoAHin,eñCH b  cocyAe b j ih  BOAoeMe.

n p o u e c c  TpaHcnnpau,HH h a c t  cjioxcHee, o h  c b h 3 3 h  c AOHTejibHocTbio 
ÄHBoro opraHH3Ma h , c j ib a o b axeAbHO, MO>KeT h m  b  t o h  h j ih  h h o h  CTeneHH 
peryjiHpoßaTbCH. PeryxapoBKa npouecca TpaHcnnpauHH cBH33Ha c AenTejib- 
HocTbK) ycTbHu h c cocTOHHHeM Typropa B OKpy>KaK)UI,HX KJieTKaX.

<POTOCHHTe3, TpaHCnnpaUHH H AtIXaHHe---- BOT Te OCHOBHMe 3aA3HH,
KOTopbie oöecneHHBaiOTca paöoTOH aejieHoro JiHCTa.



r j l  A B A  X

n P H C n O C O B J IE H H í! P A C T E H H H  K C P E & E  O B H T A H H J l

H syqaa >KHBbie kji€tkh  h oSpaaoBaHHbie hmh t k 3hh h opranbi — 
KopeHb, cxefíejib, jihct, mm  OTMenaeM corJiacoBaHHOCTb BHyTpeHHero crpoe- 
HHH paCTCHHH C e ro  BH€LUH6H (J)OpMOH.

[HaXOAHCb B nOGTOHHHOM B33HMOP,e HCT B H H C BH-eUIHCH CpeAOH KaK 
b cBoeM OHToreHeae, tb k  h b nponecce Boero (j) h jio re  h e th ne c ko ro  pa3BH- 
thh  toh rpynnbi xkhbhx eymecTB, k  ko to phm  ohh npHHaAAexaT, pac-rem« 
BbIpa6aTbIB3KDT CTpyKTypbl, OTBCqaiOIUHe odCTaHOBKe, B KOTOpOH OHH npo- 
H3paCTaiOT. ripH  H3MOHeHHH npHBbIHHblX AAH paCTCHHH yCJIOBHH CyUJ,eCTBO- 
B3HHH npOHCXOAHT H3MeHeHHe pa'CTHTeJIbHblX cjjopM, H3 KOTOpblX B II pO HCCCC 
ecTecTBeHHoro OTÓopa 3aKpenjiHiOTCH Han&OAee nphcriocoó Jiehhbie. |

H to o 3Ha'iaer «Biim iniie cpepbi»? PacTeHue ctpohtch ny ieM  npoueccoB 
pOCTa. PoCT 33BHCHT OT TeMnepaTypbl, OT BJiaiKHOCTH, OT OCBemeHHH, OT 
¡wexaHHHecKHx ycjioBHii, ot cocTaBa B03Ayxa, o t  cocTaBa coneñ b noHBeH- 
HOM pacTBope —  Bce 3th 4)aKT0Pw AeHCTByiOT OAHOBpeMeHHO, H3 acero 
3TOFO BbrreKacT KaKaH-TO paBHOAeñcTByromaH, onpeACiiíiiomaíi ciiocoohocth 
paCTeHHH. ÜAHaKO cpa3y paCCMaTpHBaTb BCCb KOMIIJieKC (fiaKTOpOB, 3HaHHÍ 
bbocth B OAHy h Ty >Ke 3aAany mhoto HeH3BecTHbix, —  noaroM y m u  oómhho
paC'CMaTpHBaOM K aJK A H H  (jjaK T O p OTACJlbHO H 33TCM y>Ke yH H TbIB aeM  
HX COBMeCTHOe A'CiiCTBHe. P ip i l  3T 0M  Mbl yÓ eíK A aeM C H , HTO CXOAHbie yCJIO- 
BHH JKH3HH HaCTO npHBOAHT K CXO flCTBy B CTpOeHHH paCTeHHH. Ho 3AeCb 
n o p e A  HaMH BCTaeT 3 a T p y A H e n H e : A e j io  b  to m , ato o p ra H b i oahoto p a e re -  
hhh M o ry T  ó b iT b  c x o A H b i c o p ra H a M H  A p y x o r o  hjih no T O M y, hto ohh oómero
npOHCXO>KAOHHH, T3K KaK HX HCTOpHH OAHH3KOBa, HAH ÜOTOMy, HTO, ÓyAyBH 
coBepiueHHO pa3JiHHHbiMH no CBoeuiy npoHcxoKAeHHio, ohh noAaepraAHCb 
nocAGAHee BpeMH OAHHaKOBbiM bjihhhhhm cpeABi, hto h oéycjioBHAO
HX CXOAHOO CTpOOHHe.

H3BeCTHO, ATO JIJW 3MOpHK3HCKOFO M3 TCpHKa XapaKTOpHbl CBOeo6pa3- 
Hbie rpynnbi pacxeHHH h cpeAH hhx — KaKTycbt. O hh hmoiot ctoójih oómhho 
TOACTbie, MHCHCTbie h aejieiibie, noKpuTbie KOAioHKaMH pa3Hoo6pa3Hoñ 
^jopMbi. A cchmhahuhh coBepmaeTCH noaepxHOCTbio 3eJieHbix CTcójieñ, xaic 
KaK AHCTbH peAyHHpoBaHbi h npeBpameHbi b kojiiohkh; HHorAa ohh noHB- 
jihiotch Ha uBexymHx no6erax b bha€ HeiuyeK hah meTHHOK.

OopMbi h pa3Mepbi KaKTycoB Hpe3BbiHañH0 pa3Hoo6pa3Hbi (pnc. 137). 
O ahh  H3 hhx , HanpHMep, onyHHHH (O  p u n t  i a), hmciot nAOCKHe, kbk  Sbi 
c.nAioiii,eHHbie 3ejieiibie cTefíjm, KOTopbie BeTBHTcn h MoryT AocraraTh 
2— 3 M BbICOTbI. HeCMOTpH Ha OTCyTCTBHe JIHCTb€B, OHH Bce w e HMOIOT AO- 
CTaTOHHyiO nOBepXHOCTb a  AH aCCHMHAHHHH.

y  Apyrnx KaKTycoB ( C e r e u s )  -  pHAHHApHHecKHe KOAOHHOo6pa3Hbie
CTBOAbI —  B6TBHUJ,H0CH, H HHOTAa no (JlOpMO HanOMHHaJOIHHe K3HAeAH6pM.



Ta
ôj

nm
a



3 th ÄPeBoBHAHue (jjopMbi MoryT flocra raT b  20 m  b h o o t u , hmCH AHaMerp 
HO 1 M. HepeÄKO BCTpenaiOTCH KaKTycbi, hmcioiuhö peöpHCTbie ctbojih 
HiapoBHÄHOH (JjopMbi (HanpHMep, E c h i n o c a c t  u s) ä« 1 m B nonepenHHKe
npH V J 2 M  BbICOTbl. „ . .

KaKTycbi pacTyT oöhhho  b nycraHC, na nomie k a Me h hcto h , iuiothoh , 
ÖOraTOH MHHepaJIbHUMH COJIHMH, HO OHCHb 6eÄHOH BOÄOÖ. ÄOJKÄH 3AOCb 
Bbina^aiOT tojibko HecKOJibKO paa b ro s y  Ha oneHb nopoTKoe BpeMH, a Bce

3XHH0KaKTyCbl.

ocTajibHoe BpeMH pacTeHHH noABepraioTCH aaeyxe h najinmiiM jiynaM 
c o L u a . HeM «JtHJKe k  mapooÓpaaHoñ cfiopMe, tcm oraomeHHe noBepxHOcra 
k oö-beMy 6y.neT 6jiaronpHHTHee, Tan naK npH öojibiuoM oö^eMe nojiyqaeTcH 
HaHMCHbuiaH noBepxHocTb HcnapeHHH. KaKTycbi c hjiockhm cTeÖJieM, K3k 
V BHflOB POÄ3 onyHUHH, hmciot äobojibho Kpynuyio Hcnapniomyio noeepx- 
Hocxb: m o ä h o  cKaaarb, hto Ha K a a b ie  10 a » hboh t k 3hh iidhxoähtch  
1 o m m2 noBepxHOCTH, TorAa K3K y mapoo6pa3Horö KaKTyca Ha KałKĄbie 
10 2 ÄHBOH TK3HH ÖyfleT npHXOÄHTbCH COBCCM HHHTOHÍH3H IlOBepXHOCTb. 
B 9TOM jierKO yöeAHTbCH, oTpeaaB xycoK Tejía KaKTyca, b3Bcchb ero, H3Me-
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PHB nOBCpXHOCTb H HpOH3BeAH COOTBCTCTByiOlHHe BHqHCAeHHH. O^HafCO 
qpe3MepHoe yMeHbiueHHe Hcnaparomeñ noBepxHoexH HeBbiroAHO rjih pacTe- 
HHH B OTHOHKíHHH Cj)OTOCHHTe3a, — 3THM BepOHTHO OfítaCHKeTCB nOHBAeHHe 
Ha noBepxHocTH CTeSAeñ KaKTycoB BbipocxoB b BHAe BHnyKAHx fíyropKon 
ÍM  a m i 11 a r i a) hah b bhac npoAOAbHo HAymHX pe6ep (y C e r e u s ,  
E c h i n o c a c t u s  h Ap.)-

KaKTycbi xopomo npHcnocoSjienbi k KAHMaTy c nepHOAHqecKHM Bbina- 
AeHHeM ocaAKOB, b kotopom pacreHHH nepHOAHqecKH 3anacaiOTCH bo ao íí Ha 
Becb to a . O hh noABepraioTCH oqeHb pe3Koñ nepeMeHe TeMnepaTypbi —  na- 
AHmeMy cojiHAy h hohhhm  asfkhm  3aMopo3KaM. rjiaBH an Macea hx CTefjAa 
COCTOHT H3 COHHOH TK3HH, B KpynHblX KACTKaX KOTOpOH COAep>KHTCH gOAh- 
rnoe KOJiHqecTBO 3anacHoñ b o a h  h cahsh, yAepjKHBaromeñ &OAy h tcm  3a- 
MeAAHioineH HcnapenHe. KpoMe toto , hao thhh  ainiAepMHc c to acthm h  cxen- 
«aMH h c oqeHb toactoh KyTHKyAOH 3amHmaeT pacreHHe ot shohhhx  a y- 
qeñ h qpe3MepHoro HcnapeHHH, a oóHAbHHe TBepAHe KOAioqKH —  ot rioeAa-
HHH >KHBOTHbIMH. V

Ha a<J)pHKaHiCKOM MgTepHKe m h  h 3 x o a h m  aHaAorHHHbie ({)opMH pacre- 
h h h , HMeiomHx noqTH qéTMpéxrpaHHHK o t  BbiAaiomHxc« peftep m h c h c t h h  
CTefíejIb, MaCCHBHblH H 3eA€HbIH KaK y  KaKTyca, AHHieHHblfl AHCTbeB H noKpw- 
TblH KOAIOHKaMH. 3HaqHT AH 3TO, qTO H B A(})pHKe eCTb KaKTyCH? 3 t o  m o w h o  
AyMaTb, nona pacTeHHH He 3au,BeTyT (KaKTvc h  MOAoqaH, c m . HBerayio Ta-6- 
AHpy I). IlBeTbi y  MOAoqaa oqeHb m c a k h o , oAHorioAbie, coópanbi b  MaAeHb- 
KHe COUBeTHH, nOCAOAHHe HailOMHHaiOT OTACAbHblH h b c t o k , —  T3KHe COH.Be- 
THH, nOXOHíHe H3 HBeTOK, H33bIBaiOTCH 3 H T O A K H M H ,  B  HeHTpe 3HTOAHH 
MOAoqan HaxoAHTCH necTHqHbiñ a b c t o k , t o a h h  (6e3 OKOAOHBeTHHKa), npeA- 
CTaBAeHHblH AHUIb OAHHM HeCTHKOM Ha A-3HHHOH HOHíKe, HCCymefl Hl’apOOS- 
pa3Hyro 33Bsi3b c pa3BeTBAeHHHM pbiAbneM. BoKpyr necTHqHoro HBCTKa pac* 
noAaraeTCH neAaq rpynna  TbiqHHOqHbix h b c t k o b ; KaJKAfaiH TbiqHHoqHbiñ HBe­
TOK T3KH<e AHUieH OKOAOHBeTHHKa H COCTOHT H3 OAHOH TblHHHKH C MaAeHb- 
KHM npHHBeTHHKOM npH OCHOB3HHH. BciO Tpynny 3THX HBCTKOB oKpyxíaeT 
nOKpbIBaAbHe KOAOKOAbqaTOH (JjOpMbI H3 4 — 5 CpOCHIHXCH npHHBCTHblX AH- 
CToqKOB. noKpbiBaAbne fíbiBaeT oKpameHO b  xteATuñ h a h  KpacHbiH h b c t , 
dAaroAapn qeMy ripHoSpeTaeT c x o a c t b o  c OKOAOHBeTHHKOM. B BepxHefi 
qacTH noKpbiBaAbHe HeceT ocoSwe npHAaTKH —  MeAOHOCHbie /k c a c 3k h . Ha 
TpexrHe3AHOH 3aBH3H o6pa3yeTCH nAOA —  cyxaa TpexceMHHHaa KopoSoqKa, 
npH C03peB3HHH páCKpbIBaiOIHaHCH TpeMH CTBOpK3MH.

C o B e p m e H H o  H Hoe C T poeuH e  h m c io t  HBCTbi h  o a o a h  K a K T y c o B . y  K a x -  
T y c o B  HBeTbi q a c T o  o q e n b  K p y n H b ie , o ó o e n o A b ie ,  c  (SoAbinHM KO A H qecTBow  
O K p am eH H b lX  AHCTOqKOB OKOAOHBeTHHKa H MHOTOqHCAeHHblMH T b iqH H K 3 MH 
3aB 5!3b  HH>KHHH —  H3 4 — 8 nAOAOAHCTHKOB; ÜAOA —  COqHaH, OAHOTHe3AHaH 
M H o ro ce M H H H a a  n ro A a .  Ü A O A b i K a K T y c o B  m o t v t  y n o T p e S A H T b c a  b  n H m y , 
p a A H  q e ro  H eK O Topb ie  s h a u  K a K T y c o B  cn e n H a A b H O  p 3 3 b o a h t c h .

K  3TO M y A o ^a B H M , h t o  M O A oqan  k m c ío t  c n c T e M y  M A eqH b ix  T p y ó o K , c o -  
A e p íK a m n x  M A eqH b iñ  c o k , a y  K a K T y c o B  M A e q H o ñ  C H cxeM H  h c t , e e  3aMCHHioT
KA€TKH C0 CA’H3b{0.

H T a K , cpaB H eH H e h b c t o b  h  i ia o a o b  K a K T y c o B  h M O A oqaeB  A O K a3b iB aeT , 
h t o  3 t h  pacTeH H H  npH H aA JieJK aT  k  pa3A H qH b iM  ceMCHCTBaM  He H M erou iH M  
6AH3KOTO pOACTBa, H TCM HC MCHee 3TH A B e rp y H H b l pacTeH H H  H3 p a 3H bix 
ce M e ñ cT B  O Ka3biBaiO TCH B H em H e c x o a h m m h  a o  T a K o ñ  CTeneHH, h t o  T p y A H o  
HX pa3AH H H Tb, e cA H  He 3 H a e u ib  HX re H e p a T H B H b ix  o p ra H O B  h  ’ B H yT p e H H e ro  
(a H a T O M H q e c K o ro ) CTpoeHHH.

KaK 3TO np0H30HIA0? ECAH CpaBHHTb yCAOBHH o6 hT3HHH aMepHKaHCKOTO 
KaKTyca C yCAOBHHMH o6hT3HHH atJjpHKaHCKHX MOAoqaeB, Mbl yBHAHM B HHX 
MHOTO CXOAHOFO, HTO OfíyCAOBAeHO CXOAHblM KAHM3TOM: H T3M H TyT TtaAH- 
mne Ayqn coAHHa, peAKHe a ojkAH, pe3KHe KOAefíaHHH TeMnepaTypbi ahh  h 
hohh, cyxaa KaMeHHCTaa noqBa Bce sth yCAOBHH 6oAee hah MeHee o a h - 
HaKOBbi. KaK cpeAH KaKTycoB AMepHKH, thk  h cpeAH MOAoqaeB A(J)pHKH 
HMeKOTCH BHAbI, KOTOpHe, npOHCXOAH OT pa3AHqHHX paCTHTeAbHHX (J>OpM,
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UPH 0 6 p e jIH  C XO flH bie <jM>P MbI nOA BAHHHHCM OAHOpOAHbIX
ycjioBHH. T a x o ro  poAa aaaAOXHH -  c x o a g t b o  b  o t o e  -  
FmoHrxojKiieHHio rp v n n  Ha3biBaexcH K O H B e p r e i m n c n .  BopHHxaex b h ciii , 

c x o S S  HO BWTpeHHHH cyTb pacxeHHH -  e ro  cnoco6 Hocxb  ..coaAaaaxb 
onneaejieHHbie xHMHHecxne BemecxBa, onpeAOJieHiiyio (JjopMy unexoB h n jio - 
X - “ c y Tb c " " p i , * T C ,  MCMOTP» »a H3M6H6Hne opraHOB BereraTHB-

HCS H T a T c X O A C T B O  p a c r e m f l i  MOHeeT aaB H ceT b  OT HX poA C TB a -  3 T 0  HXOfl- 
CTBO C H C T e « a T H H e C K « , HO OHO M O ^ T  C O B A B B aT K »  H COBHaAOHHOM yCHO- 
BHH CVIlieCXBOBaHHH. 3 x 0  CXOACXBO 3 XOAOrHHeCXOC .

XopouiHM xipHMepoM xoHBepreHUHH hbahkxtch pacxeHHH, K °TOpbie accH-
MHJIHPVIOX XK>AbKO CXeSACM, paCXCHHH C TOHKHMH, BeXBHCXbIMH C ie fijIH M H ,

se-uenan xxaHb xoxopbix aaMCHHex AHCTbH. TaxoBbi, ^ o a S e ’
HHK0 0 6 p3 3 HbIX —  XBOIH, H3 rOAOCeMCHHblX —  XBOHHHK HAH S^eApa P^CXe
HHe K oxo po e  H M eex c x e S e A b , hoxo>xhh n a  c x e 5 e ; ib  x B o ip a ,  H3 u B e x x o B b ix  
K a ^ a D H T e o T m o e  AerxeBO b AscxpaAHH, y xoxoporo  bhahbi xoabko no- 
HHKxxme 3e’jie H b ie  BexKH , a ahcxbh oueHb m bam  h n o x o M y  hohxh H G 3aM exH H .
K  3 T 0 fi K a T e ro p H H  OTHOCHTCH MHOTO O oSOBblX paCTOHHH, H a n p H M -P , p -

„ 1 hoh EBpone h pHA paoTCHHii CpeAHeB A bhh, y K o io p u x  accHuH- 
™ o™ m H X  r n c r S ,  hot, ho HueeTCH M .coa BeAeHbix b« o k , « o io p u e  o6cay- 
T m a O T  paCTCHHOBMeCTO a h o t m b . Bee sth pacTeHHH BecbMa W ®  
o<5ahkv  ho hx npoHcxoKAeHHe coBepmeHHO pa3AHHHO. PacxeHHH, npHnaAJie 
>xaiiiHe k nanopoxHHKOo6pa3HbiM, k  roAoceMeHHbiM h k  BecbMa auacxhm  
APYT ox Apyra  ceMeficxBaM UBexxoBbix (BexpooribiJineMoe Aepeuo Kasy 
PHH3 h HaceKOMOonbuiaeMbie pacxeHHH H3 ceMeHCXBa 6o6oBbix), npHH

cx°A^biH  o6jiHK^  KOHBepreHUHH hbahcxch h MexaMop<]x>3 pa3AHHHUX 

opraHM r i f o Tr S TH “a  o™ “ ” W — k *> -

¿ » ¡ 5 i  T o s s  cr
1 “  . 1 »  .  c A p y r o a - K O A K J H K H  pasHoro npOHCXOHiAeHHH
irrnc ’ l 38V H3 AHexa (SapQapnc), iiphjihcxhhkob (Seuan axaunn) hah cxc6 ah 
E d S h k ‘ S » ! .  M t o  MexcAy «h« h cxoahopo? 3 t o - o p ra a R  ko - 
xopbie oAPeBecueAH h xoxopbie BOH3aroxcH b pyxH h oA«KAy «ax 6yATo 6 u
o a H H iK O »  m  MAH BCMOTpeTBCH, K3K OHH BO3HHKB10T H3 paCTeHHH, TO BH

“  « hV ~ 8”  y- ^ r r : “  -
AK3HXH, AHcxbH pa3BHBax)xcH b xaxoe BpeMH, KO™® BeiuecxB h BMecxo 
HDXO cBexHx CoAHue Bbi3UBaex b xAexxe npeBpameHHH BeiuecxB H BMecxo
Z S Z  S S h  BblpaSaxHBaxb ubcxh  h ahctbh , 3th bcxxh uauHHaiOT OApeBec- 
HeBaxb h npeBpamaioTCH b xpenxoe, xa x  6 m  cxeAexHoe, oSpasoBaiiHC, xoxo
poe Mbi Ha3biBaeM k o a w u x o k  (cm . puc. 1 4 U b ). roxnannexcH

B xoAKDHxe rACAHTOH h GoHpbiujHHxa ( C r a t a e g u s )  coxpaHHexcH
cxp^H H e i S S  X e K O A b uo  npoBOAHiUHx nyuxoB -  chabho = a j  
xamuiecxaH xxaHb; oApeBecneBaex h cepAueBHHa. y  u inna, nanpoxnB, xxaHb
oA H O o 6 p a 3 H a H , X A e x x f  B b ixH nyxbx , y x o A iu e H b i,  n p o B O A H iu n x  s a c m c h t o b

B mHT a X H n o  HX B H yxpeH H C M y CXpoeHHX), M0 * H 0  OXAHHHXb aHaAOXHUHbie op- 
raHbi paaHoro iipoHcxo/KAeHHH -  urniibi « xoaxohxh. FIohhxho, noueMy m m u

» S kojiothh  —  Hayxa o a3aHMOiaeflci««H pacreiuia co cpeAoii.
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JierKO iiOMatoTCH h oópbiBaiOTCH: y  hhx hct cneunajibHoii Me x a h h nec ko ń 
TKaHH, ohh —  oópa30BaHHe noBepxHOCTHoe. KojnoBKy cjiOMaTb Tpy^Hee: sto 
cao>kho nocTpoeHHbra opraH, coxpaHHBniH ił ApeBecHny h nyHKH MexaHHHe- 
CKHX BOAOKOH. Mbl BH*AHM 3fleCb BHeLUHee H <j)yHKUHOHajIbHOe CXOACTBO,- HO 
hx npoHcxo>KAeHHe paanoe.

C ^ p y ro f i CTOpOHbl, naCTO MO>KHO Ha6jHO,ĄaTb pacreHHH pO^CTBeHHbie. 
coBepmeHHO a p y r  Ha A p y ra  hc hoxojkh€. TaKnx npHMepoB cKOjibKo yroAHO. 
To, hto  BHAbi oA H oro  h Toro >Ke p o ^a  A p y r Ha A p y ra  Henoxo>KH —  bb jis - 
hhc oóbiHHoe. Tan, paa^HHHbie b h a h  jnoTHKa, p a c ry u m e  b boae, Ha onyuiKe

Phc. 138. IIpuM epu opraHOB-aiia.ioroft; ko-hiomim pa3Horo iipoHCiCKKaeimu: A — m .¡ihct.i  
y óapóapnca; B  — H3 npH/iHCTHHKOB— y 6eaofi aKapnu; B  — CTefi.ieBoro nponcxo)łcaeniis — 

y SoapbiuiHHKa; I ' — iiihitm y uimiOBHHKa ( Rosa B e g g e r i a n a ) .

Aeca h b c jenH  bobco He cxoahł»i . Bo a h u m  b h a  HMeeT AHCTbH, H3pe3aHHbie 
Ha MejibHaHiuHe y3Kne j\ojibKH, e ro  norpy>KeHHbie b BOAy JiHCTbH noxo>KH 
Ha KHCTOHKy (pHc. 139). J I io th k  jkc, pacTym H ń y  onyuiKH  jie c a , HMeeT 
uiHpoKHe npHKopHeBbie j ih c t m i, coBepmeHHO Hepa3pe3aHHbie. J I io t h k , pacTy- 
IAHH B CTenn, HMeeT c jia 6 o  pa3pe3aHHbie cHAbHO onymeHHbie jrncTbH. i/c rra - 
HOBHTb HX pOACTBO MOJKHO TOJIbKO no UBeTKy, BHeiHHe >Ke OHH HC IIOXO>KH. 
3Aecb m m  HMeeM HBJieHHe a  h b  e p r  e h u  h h , t . e. pa cko K A e rin e  npH3Hakob 
BCJieACTBHe npHCnOCOÓJieHHH K pa3HbIM yCJIOBHHM. PaCXOŻKACHHe npH3HHKOB 
MOJKeT Bbipa>KaTbCH H B pa3JTHHHOM p33BHTHH OAHOTO H TOTO >Ke OpraHa.
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üyTeM  MeTaMopt})03a AaHHbiH op raH  m o jk ct  npHcnocoßHTbCH k  paaAHH- 
HbIM (jjyHKUHHM, TaK, HanpHMCp, CTc6eJIb C peflyUHpOBaHHblMH HJIH MCAKHMH 
JIHCTbHMH MeTaMOp(J)H3HpyeTCH T3KHM 0Ôpa30M, HTO BIieUIHC CTaHOBHTCH nO- 
XOJKHM Ha JIHCT, —  T3KHC HJIOCKHe, SeJICHblC JlHCTOBHAHbie CT6ÓJIH, Bbino ji- 
HHKJLUHe (fiyHKHHIO JIHCTbCB, H 3 3 bl B 3 lOT C H (j) H JI JI O K JI 3 Ä H H M H HJIH K JI a- 
A o a h h m h  (pue. 140). HeKOTopbie aBxopbi k ji3 â o a h h m h  Ha3bmaiOT 6e3- 
jiHCTHbie 3-ejieHbie cTeôjiH , h  h o p a  a cnm ocH yTue, ho  He HMeromne BiieumeS 
(JjopMbi jiH c ra  (pHC. 140, B). Bce (jjopMbi MeTaMop4)03a noôe ra  —  KOJiuoHKa 
ÔOHpblLHHHKa H rjieAHHHii (pHC. 141, B), JiyKOBHIja, KOpHeBHHje, KJiyßeHb, 
yCHK BHHOrpaAa (pHC. 141, A), ({iHJUIOKAaAHH, KA3AOAHH—  P&3KO pa3JIHHHbI 
no CBOCMV OÔJIHKy BCAeACTBHC paSJIHHHblX (JiyHKUHH, BbinOJIHHeMblX HMH, HO 
Bce oHH HMetOT oômee npoHcxojKAeHHe —  H3 noôera . O h h —  r o  m o j í  o r » .

,J1h c t , npeBpameHHbiH b ycHK (c m . p»c. 117) hjim 3 K o jnonny (c m . pue. 138, A), 
rOMOJlOrHHCH OÔblKHOBCHHOMy J IH C T y, OH B03HHKaeT B nOHKC no TOMy Hie 
THny.

HTOÔbl nOHHMaTb >KH3Hb paCTCHHH, HCOÔXOAHMO paBÔHpaTbfcH B HBJIC- 
hhhx  aHajiorHH h roMOJiorHH. A h a Ji o  r  h h —  axo cxoactbo  b oôJiHKe npn 
pa3JIHHHOM npOHCXOJKACHHH; r O M O J I O T H H  —  3TO pOACTBO nO IipOHCXO- 
JKAßHHIO, He33BHCHMO OX XOrO, HMeCXCH HJIH OTCyTCTByeT BHeiHHee CXOACTBO. 
TaKHM o6pa30M , KOHBepreHHHH H AHBepFCHUHH —  ABa npOTHBOnOAOHÍHblX 
npouecca sbojhouhh  b h a o b . OAHOpoAHoexb ycjioBHH cpeAbi onpeAeJiaeT k o h - 
BepreHUHIO, pa3HOpOAHOCXb --- AHBCpreHUHIO BHAOB.

O xnenaxoK  cpeAw  hmcctch  Ha Ka>t<AOM pacxenHH. riepeoejiHH  nojie3Hbic 
paCXCHHH, Mbl BblÖHpaCM AAH HHX COOTBeXCXByJOHJHe KAHMaXHneCKHC yCAO- 
BHH HAH C03AaeM HM nOAXOAHIUHC yCAOBHH HyxeM arpOXCXHHHeCKHX npn-e- 
m o h : HCKyCCXBCHHOrO OpOUteHHH H T. n.

riepcHAOM k  pa30opy oxAeAbHbix (JjaKTopoB cpeAbi.
C b e T. KaKOBo ao hc tbh c  cBexa? Kan h 3Bcctho , cbct Bbi3biBaeT accu- 

MHAHUHJO paCXCHHH, OH HBAHeTCH HeOÔXOAHMblM yCJIOBHCM 06pa30BaHHH XAO- 
pO(})HAAa H yCBOCHHH yrACKHCAOTbl. H 3BCCXHO T3KJKC, H TO CBeT AOHCTByeT 
Ha pacpeHHe ne bccm  nyuKOM cbohx  Ayneñ, a oxACAbHbiMH JiynaMH cncKTpa: 
caMoe ÀpKoe nor.xom eiiH e, naHÔojibiuHH a s io t  KpacHbie J iynn; >kcj!-
T ue  opaHJKCBbie J iy in  xaK>Ke a s io t  HeKOxopoe noiviouienHC, h a c t  oho  h 
b 4)HOAeTOBbix j iy n a x  (c m . pue. 27). CyMMa axnx norAoiueHHH h AacT Ty
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SHeprHfo, 3a c<ic t  xoT opo i CTpoHTCH tcjio pacTeHHH. Ho cbot ouenb pasao- 
pofteH b pa3Hbix MecTax 3eMHoro mapa: nbiAb, t v m 3h h Apyrae (})aKTopbi 
H3MeHHK)T norjiomeuHe, hsmohhiot cbohctb3 CBeTa' h pacTeHHe HHane accH - 
MHjikpyeT. XapaKTepHbi y>xe pa3o6paHHbie u a mh (crrp. 183) -pa3jiHHHH Me>XAy 
CBOTOBblM H TCHCBblM AHCTOM (CM, pHC. 124): Mbl OTMeuaAH MOIH,HOCTb XyTH- 
Kyjibi h MHoroqHCJiemibie ycTbHua cBeTOBoro AHCTa, Tor«a xax  y  TCHeBoro 
jiHCTa KyTHKyjia TOHbme, ycTbnu Majio. B cbotobom  jihcto. pe3xe BupaweHa 
najiHcaAHaa Txam>; nAacTHHxa ero TOJime, Te He bo h ahct TOHbme, Tax xax 
;B hcm noHTH He pa3BHBaeTCH naAHcaAHasi TxaHb. b HeM 6ojibm e ryÓ H aro i

;Phc. 140. 4>ii^aoKflaÂHM — ahctobhahbie 3eaeHhie CTeß/iH. A  — nr;iHubi ( R u s c u s )  us 
JiHJieHHbix h E  — (fiHJiaHTyc (P h y 11 a n t h u s) h3 MoacmaHHbix, b  — KaanonuH (naocKHe 

3eaeHbie bctbh KapMmuejiHH (C a r m i c h e 1 i a) 113 6o6obwx.

napeHXHMbi. O hh pa3jiHHHbi b cbocm CTpoeHHH, a luexiAy tcm 3to ahcti>h 
oahoto h toto >xe pacTeHHH.

CpaBHHM ABa paaHbix nanopoTHHKa: BeHepHH boaoc h anohckhh hojih- 
iiOAHyM (P o 1 y p o d i u m). flepBhiH pacxeT b TeHH. Ero jihct to h xh îî, 
CHJIbHO p a C LI Jie H e H H h  H. rijiaCTHHKa JIHCTa COCTOHT H 3 OAHOTO HJIH AByX 
CJIOeB K ACTO K XJIOpeHXHMbl H SIIHAepMHCa C OHCHb TOHXOH KyTHKVAOH. 
HnoHCKHH noAHnoAHyM —  nanopoTHHK, pacTymHîi b TpemHHax cxaA Ha 
coAHue, noA naAHipHMH jiynaMH. J Ihct ero nAOTHbiñ, xojkhctuh , c anHAep- 
MHCOM, BblAeJIHIOLHHM TOACTylO XyTHXyAy, HO H SnHAepMHC CHAbHO p33BHT. 
■CßeTOBOH jihct AejiaercH rpyôbiM  h h a o th h m , HepeAXo iviaimeiiHTbiM, ÖAaro- 
AapH CHAbHO pa3BHTOH xyTHxyAe.

Tan ah CT a y  TeneBoro h coahchhoto pac'reHHH coBepmeHHO pasAHueii 
xiOTOMy, h to coAneHHbiH cBeT mchhct pe TOAbxo ycAOBHH pocTa: B rAy6o-
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KOH TÉ H H aCCHMMJ[5IHHH npOHCXOaHT Hé OCOÔeHHO CHJISHO, KOJIMTCCTBO Be- 
mecTB co3£aeTca Heôojibm oe, o hh  noñ /iyT  Ha pocT, hscthhho  6 y a y r  OTKJia- 
UbiBaTbCH b no£3eMHbix nacTHX pacxeHHH h 3aTeM pacxopoBaTbca Ha oôpa - 
30B3HHe HOBbix noßeroB.

Mto ßyaex Ha cBeTy? P oct  ßyaeT caaßee: caxap , KOTOpbm BbipaßoTan 
KjieTKaMH, nonaeT Ha aaabHenuiHe npeBpameHHH, o h  aacT  jKHpoBbie sem e- 
CTB3, KOTOpbie BblfleJIHTCH B KyTHKyjIC, 33TCM OH ITOHaeT Ha OTJIO/Kenne 
jiHFHHHa b oôojioHKe. B e m e cra a , KOTopbie o6pa3yio.TCH b TeHH h Ha cBeTy, 
pa3J!HHHbI. 3 tO OHCHb B3>KHOe OÔCTOHTejIbCTBO, KOTOpOe HyJKHO yHHTbIB3Tb; 
B OCOÔeHHOCTH npH paÔOTe C KyabTypHHMH paCTeHHHMH Hpe3BbIHaHHO B3>KHO 
npHHHM3Tb 3TO BO BHHMaHHC. B 33BHCHMOCTH OT yCJIOBHÜ OCBeiHeHHH B npO- 
uecce ecTecTBenHoro oxôopa pa3BHjincb TeHeBbmocaHBbie h cßeTOBhie p a ­
cTeHHH.

Macro roBopHT, tto  ßwßaioT paereHHH «CBeToaioßHBbie» H pacTeiina 
«TeHejnoÔHBbie», t . e. hto  pacTeHHe pacTeT Ha CBery noTOMy, hto «aioßHT»

Phc. 141. ripHMepbi opranoB-rüMOjroroH: A  — ycHKH BHHorpaaa, B  — Ko/iro'iKH rae^H'iMH,— 
Te h Æpynie cteôjieBoro npoHcxoHUteHHsi.

CBeT, h pacTeHHe pacTeT b tchh noTOMy, hto «aioßHT» TeHb. 3 to HaeaaH- 
cxHnecKHe TepMHHM. PacTeHHe, kohchho, HHnero ne «aioßHT», ho oho pacTer 
b onpeaeaeHHbix ycaoBiinx. HapyuieHHe sthx ycaoBHÔ aoaxa io  3acT3BHTb 
e ro  nepe>KHTb aanHHbiñ nepnoa BpeMeHH npHcnocoßaeHHH: noxa oho ne npH- 
CnOCO'ÔHTCH K HOBblM ycaOBHHM H He nepepOflHTCH noa BJIHHHHeM 3THX H03HX 
ycaoBHH, ao Tex nop oho ß yaer ßojieTb. npaBHabHee roBopHTb —  pacTeHHe 
« T e n e s  bl H O C J I HBO e», pacTeHHe BbIHOCHT TeHb, HO 3TO He 3H3HHT, H TO 
OHO «aïOÔHT» TCHb.

PacçMOTpHM a e ił c t  b h  e b o a si. MacTb pacreHHH HBaaeTCH 3acyxo- 
yC TO H H H B bIM H , a H aC Tb pacTeHHH MOÎKeT npHCnOCaßaHBaTbCH K H3ßbITOHHOfl 
eaa>KHOCTH h aa>Ke k  >k h 3h h  noa Boaoñ. M ocoßeHHo Bbiaeanro TepMHH ■— 
3 a c y x o y c T o n q H B b i e ,  h6o onHTb-TaKH neab3H roBopHTb, h to  pacTeHHH 
«j iio ô h t» 3acyxy. A Meaiay t o m  cymecTByioT TepMHHbi: « K c e p o i j i H j i b -  
h bi e» pacTeHHH, t . e. «aloßnmHe» 3acyxy, h « r h a p o cj) h a b h bi e» pacTe­
HHH, t . e. «aïoÔHinHe» Boay, Toraa Kan Bce pacTeHHH «jik>6h t » Boay.

riocMOTpHM, K3KH6 H3MeH€HHH HciibiTbiBaeT pacTeHHe b pa3Hbix ycao- 
BHHX BaajKHOCTH. i: ■ : .
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PacTCHHe, KOTopoe pacTCT npn MaAOM koahhcctbc b o a m , BeAeT 6opb6y 
sa BOAy. Becb ero oôahk cKAaAMBaeTCH BOKpyr 3aAaqn Aoôbrrb BOAy h co- 
xpaHHTb BOAy Ha BpeMH 3acyxa. PacTCHHe, pacTyipee B boac , KOHeqHo, hc 
6yA€T ôopoTbca 3a BOAy, ho eMy HexBaTaeT B03Ayxa: ecjia  pacTemie norpy- 
5KCHO B BOA y XOTH 6bl HaCTHHHO, OHO HaqHHaCT CTpaABTb OT TOTO, HTO MajlO 
KHCJiopoAa, h ero >KH3Hb onpeAejiHeTCH ôopbôon 3a B03Ayx.

OTHomeHHe pacTeHHH k BOAe m m  BbipaxaeM pasAHHHbiMH TepMHHaMH: 
K c e p o ^ H T b i  — 3acyxoycTOHqHBbi, ohh JKHByT noA 3H3Kom  6opb6bi 3a 
BOAy; I' H a  ]> O (J) II T H —  BOAHbie paCTeHHH, OHH BCAyT 6opb6y 3a B03AyX. 
H o  ÔOAbîlIHHCTBO paCTCHHH HaXOAHTCH B CpeAHHX yCAOBHHXI OHH HMeiOT 
BOAy H B03AyX B AOCTaTOHHOM KOAHHeCTBe. 3 tO —  M e 3 O (}) H T bl, HO H OHH 
MOryT HenblTbIBaTb KOJieÔaHHH BJia/KHOCTH B pa3JIHMHOe BpeMH rOAa, HCKO- 
Topan 6opb6a 3a BOAy cBoücTBeHHa h MeaoijjHTaM.

n o  BonpocaM boahopo pc>KHMa h 3acyxoycTOHHHBOCTH pacTeHHÜ b tc- 
qeHHe mhothx jieT paôoxa ji axaA.  H . A-  M  a x e  h m o b  c e ro  cotpvahh- 
K3MH; OH npHUieA K 3aKAK)qeHH!0; HTO «3acyXOyCTOHHHBOCTb pacTeHHH oôyc- 
AOBAHBaPTCH, TA3BHMM o6pa30M, HX CHOCOÔHOCTblO nepeHOCHTb AJIHTeAJbHOe 
h rjiyôoKoe o6e3Bo>KHBaHHe cbohx kactok h TKaneH c HaHMeHbiuHM yipep- 
(Iom  ajih pocTa h a -Jih  npHHOCHMoro hm ypoxraH».

[3acyxoycTOHHHBbie pacTeHHH oqeHb pa3H0oôpa3HM, ohh no-pa3H0My 
npHcnocaÔAHBaroTCH k neAocTaTKy BJiarn.

MHOrHM H3 HHX CBOHCTBCHHO nOBblIHeHHOe O C MO TH HC CROC AaBAeHHe, 
T. e. y  HHX B KOpHHX Ha OAHy HaCTb BOAbi npHXOAHTCH MaKCHMVM paCTBO- 
peHHbix BemecTB (caxap, khcaotm , coah). CioAa othochtch, HanpHMep, pa­
cTeHHH COAOHH3KOB —  raAO<j)HTM ( CO AC B bl HO C AH B bl e pacTeHHH), KOTOpUe MO- 
r y f  BcacbiBaTb coAenyio BOAy ÔAaroAapn TOMy, hto hmciot bmcokoc ocmo- 
THqecKoe AaBAeHHe b KopHeBbix BOAOCKax, upeBbimaioinee oe mot h q eckoc 
AaBAeHHe noHBeHHoro paeTBopa.] H a KaMeHHCTbix noHBax, rAe pacTBopeH- 
HHX COACH M3AO, paCTCHHH OTAHHaiOTCH MCAKOH AHCTBOH H XapaKTepHblM 
XHMH3MOM; y  HHX HaÔAIOAaeTCH CHAbHOe pa3BHTHe KyTHKyAbi HAH CHAbHOe 
pa3BHTHe npoÔKH, yMeHbmaiom,HX noTepio b o a m , a bo BHyTpeHHHx qacrax 
CTe^AH cHAbHoe oApeBecHeHHe. 3 to —  pacxeHHH, y  KOTopux naxaeT npo- 
peHT JKHBblX KACTOK, yBeAHHHBa€TCH npOUCHT TBepAblX SACMCHTOB, y.Kpen- 
ahctch anHAepMHc c KyTHKyjiOH. B ro >f<e BpeMH H KopHH ycHAHBaioT cBoe 
pa3BHTHe: qeM cyiue KAHMaT, tcm b oômeM AAHHHee KopHH pacreHHH, qeM 
KAHM3T BAaÿKHee, TCM KOpHH KOpOHC.

[HeKOTOpbie paCTCHHH 3aCyUIAHBMX OÔAaCTefl pa3BHBaiOT rAyÔOKOHAy- 
myro KopHeByio CHCTeMy, AOCTHraiomyio rpyHTOBbix b o a . 3 th  pacTeHHH 
BueuiHe He HMeiOT npH3H3KOB npHcnocoÔAeHHH k 3acyxe, y  hhx hct no- 
KpoBa H3 boaockob, MomnoH KyTHKyAbi, AHCTbH hx TOHKHe. HcnoAb3yn 
rpyHTOBbie b o a h , ohh ne 3aBHAaioT Aaaie npn caMoâ cHAbHofi 3acyxe ( cm . 
pnc. 90).]

MHorHe 3acyxoycTOHHHBbie p a créa h h hmckdt MHcucTbie AHCTbH ham 
CTeÔAH —  peaepByapbi b o a h . O hh Ha3biBai0TCH cyKKyAeHTaMH (ot a 3th h - 
cKoro «cyKKyc» —  cok). CioAa othochtch KaKTycbi h MOAoqan.

KopHH cyKKyAeHTOB noBepxHOCTHbie, o c mothqecKoe AaBAeHHe y  hhx 
HH3KOe, HO OHH MOryT BcacbiBaTb ÔOAbUIOe KOAHHeCTBO BOAbI cpa3y nOCAe 
AO>k a h , a 3aTeM a ia  boa  a coxpaHHeTCH b cohhmx AHCTbHX hah b mhchctom 
6e3AHCTHOM CTeôJie. noBepxHOCTb pacTeHHH qac-ro ObiBaeT noKpbiTa bockom , 
MemaioHj,HM HcnapeHHio, snHAepMHc h KyTHKyAa cHAbno yTOAtu,eHbi; KAeToq- 
HbiS cok Hacbiuren ne kth ho b h  m h b e ipec t b a m h ; axo yMeHbiuaeT norepio b o a m . 
HacTO hmciotch CAH3H, cAyxam He AJiH toh » e  hcah . TaKoe pacTeHHe mo- 
aîct  oôxoAHTbcn <5e3 BOAbi oqeHb AOJiro, ocTaBancb b coBepmeHHO cyxoM 
BQ3Ayxe, noA naAHiuHMH AyqaMH coAupa, coxpaiiHH AiH3Hb ao cACAyiomero 
AOHiAH.

Hpe3BbiqaiÎHO HpKO BbIHBAeHa 3aBHCHMOCTb CTpoeHHH OT 'BAaJKHOCTH 
CpeAbI y  3A3KOB p33AHqHMX MeCTOOÔHTaHHH. B HaïUHX €epe3 0 BbIX Aecax pa- 
CTeT 6op pa3BecHCTMH —  M i l i u m  e f f u s u m .  E ro  pacKHAHCTan mc-
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T€JiKa BhiTHHyxa, a jincTbfi uiHpoKHe h nocTPoeH apa% yô 3
v wac Ha cvxhx cKJioHax xojimob öejioyc N a r d u s  s t r  . p 
jiHCTbCB y Hero coBepmeHHO Apyraa: ohh y3Kne, uicthhobhah , 
cKpyneHki b xpyÖKy. 3 xh Äßa pacreni« - o w » , p a n y m «  b 
„ oft noqBe, Äp y ro e -H a  cwiHue na cyxoH hohbc, -oÖHapyjKHBaioT peaxyio

P'13HÜx"bMa xapaKTepHO cxpoeHHe cxennbix ajiaKOB, cjS ia io T C H ? T p y *

naccM oxpexb rp y n n u  to h k o c tg h h h x  KJiexoK, KOTopbie pacnojioaceHM Ha 
RpnxHeHPnoBepxHocTH ß 6opo3AKax m o k ä v  BU crynaM H  nJiacxHHKH jiHCTa.

KjreTKH: h o ä  aefloTBHeM H C B apeH »»i-
n«Tb nacTb BOitbl CJKHMaiOTCH, ÖJiarOÄap« axoMy BbicxynH cöJiimaioTCH,
K n c i  tskhm o6pa30M, 3TO Kpaa ero “ 0,£ £ o
ycTbHtta noMcmenu n HMKax, no 6ona» Bbiciynon, boähhoh nap He buxo-

M m

Phc. 142. nonepea.wu p „pe . K» M  « < S
B  — MacTb J inda npa cHflbHOM yBeJiHHeH •^ y c T b H ifa ; n .  n  — npoBOÄHmHÄ nyqoK.
MexaHHqecKaa TKaHb; m  — MOTopHue jtJieTK , y

: S ' = i s t s = . K = 5
KOBblJlCH H OBCHHHU (F  ß "rvT  BbTnep>KHBaTb CaMbie 3HOHHbl€ ÄHH.
x o h  CTerrn, b nycTbiHe, r^e  o h h  m o i yT BbiAep»- , fiHOJiorHHe-
B o Pb6a sa BoÄy  B b ip a x a e rc H  y  h h x  b cBoeoÖpaaiwH
CKOM npHcnocoßjieHHH k  coxpaiHGHHio HeK oropor eK oauiaeT  ee n a jib -
poß: HGKOTopoe noflBHÄa-HHe, HeKOTopaa no’reP* a criaceHHe- cßopaHH-
H€HUiyK) noTepio. noÄBHÄaHHe necex y>i<e ne rnöejib, a cnaceHH . p 
BaHHO b Tpyöxy npefloxpaHneT jih cxb h  o t  flajibHeHUien rioxepn BJiar .

Ha 6 e p e ry  M op« y  O hhckofo saJiHßa pacxex ähkhh sjibk -  koaochhk 
Hjm BOJiocHeu ( E l y m u s  g i g a n t e u s ) .  JThcxbh y  nero uiH-poKHe, Hvecx- 
KHe HO OHH TO>Ke cBepxbiBaioxcH. B new 3flecb ÄCJIO? Ha necKax Mopcxoro 
S S r a  Mbi HMeeM nojmyio noxepro BOflbi b cyxyio noroÄy, noaxowy kojioc- 
H ^  CBopaHHBaex jihcxiiH xax * e ,  KaK h kobh® : ero AHcxb* cBepxbiBaroTC* 
um  HOHCblXaHHH. ECJIH 6bl MO>KHO 6h «  HCKyCCTBCHHO BblCyUIHTb kojiochhk 
c^nacKDbixHMH b MOKpyro noro fly  jihcxbhmh, ohh ocxajiHCb 6bi hjiockhmh h 
6bLo 6H bhaho, hxo ohh hmgjox Bbicxynbi h öopoaaKH, <b koxoPh x  pacnono- 
>KeHH MOTOpHbie KJiexKH.
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ßoÄHHHKa { E m p e t r i i m  n i g r u  m), htoahoc pacTeHHe ccBepHbix 60- 
^fOT, —  KyCTapHHWK C ÄepeBHHHCTHMH CTeÔJIHMH H C O HC H b MejIKHMH V3 KHMH 
JIHCTŁHMH. K ohchho , hcm  jihct  MeHbiue, tê m  MeHbiue noBepxHocTb Hcnape-

™ i POMf  TOIXÎ ’̂  CBepHyT B TpyôoqKy: e ro  xpan aarHoarorcH h no<mi 
oahtch (pue. 143), bxoa  BOBHyTpb 3aKpbiT, ncnapeHHe coBepmaercH bo 

BHyTpeHHioio nojiocTb, boahhuc  napbi b Heii 3aAep>KHBaiOTCH, h b caMVfo 
na jiflm y io  >Kapy b JiHCTbnx HMeeTCH BJiara. BoAHiiHKa pacTCT [Ha ôojiOTax 
Ha ToptjjHHHKax, 06pa3OBaHHbix, rJiaBHbiM o6pa30M, MxaMH.l K ophh ee cBe- 
uiHBaioTCH b MOX, a MOX OHeHb JierKo BbicbixaeT, h b cyxyro n o roa y  sto pa- 
CTOHHe OTpeaaHo ot hctohhhk3 b o a u . H cho, hto ecjm oho ÖyÄeT TepHTb 
BO/iy, TO HOBOH b o a h  KopeHb eMy He ÄOCTaBHT, H oho norHÖHeT. Ckpvhh- 
B3Hne jiHCTbeB b TpyôouKy npefloxpaHHeT pacTeHHe ot HcnapeHHH.

B npouecce ecTecTBeHHoro OTÔopa y  3acyxoycToâHHBoro pacTeHHH b h - 
paoaTbiBaioTCH onpeAeJieHHue ocoßeHHOCTH, KOTopue coxpaenioT eMy >KH3Hb 
b ycJioBHHX, CMepTejibHbix aah Me30(J)HTa. PacTeHHH, KOTopue HMeiOT paa-

jiHHHbie xapaKTepHbie 
OCOÔeHHOCTH, coxpa - 
HHlOIHHe B HHX BO-
Ay, e c j in  A a jib n e n - 
u ie e  BcacbiBaHHe b o a u  
npeK pam eH o, o n e iib  
M H oro.

CpeÂH HauiHx 
RyjibTypHbix pacTeHHH 
MbI HaXOAHM copia, B 
pa3HOH cTeneHH npw- 
cnocoôjieHHbie k no- 
Tepe BjiarH.

Bo3bMeM Hamy 
îimeHimy. CopTa ee 
OTAHUaiOTCH pa3JIHH- 

KojiHnecTBe b o a u  oahh

Phc. 143. OonepeMHbiH pa3pe3 jin d a  bouhhhkh 
( E m p e t r u m  n i g r u m ) ;  y — ycTbmja.

HOÎi sacyxoycTOHHHBocTbK); n PH t o m  « e  c h m o m  „ W1„ « , ł ł łc  ^  UÂHH 
c o p ia  nuieHHUbi AaiOT Ha j ih c t  5 a x p a x M a jia , A p yrn e  —  TOJibKo 1 a, a TpeTbH 
M oryT AaTb 7  a. Ka j k a c h  copT nuieHHUbi a o a jk c h  HMCTb xapaKTepHCTHKv 
b OTHomeHHH e ro  cnocoÓHocTH AaB3Tb Ha 1 a boau to  hjih nnoe k o jih u c -
CTBO KpaXMajia. 3 tO 33BHCHT OT TOTO HJIH HHOrO OTJIHUHH B CTpoeHHH 
jiHCTbeB, npn no mo m h KOTopbix pacTeHHe ncnojib3yeT cojihchhuh cbct h 
coeperaeT BOAy h t . n. HeM ôojibine b JincTbex MexaHHnecKoñ tkahh ne ai 
CHjibHee pa3BHTa KyTHKyjia, H6m Meiibine noBepxHocTb jiHCTbeB, tom pacTe- 
Hiie ycTOHHHBee b 6opb6e c 3acyxoñ. lloaTOMy h BHeuiHHe npii3HaKH pacTe­
HHH MOryT AO H3BecTHOH CTeneHH AaTb yaasanna Ha ero cnocoÖHOcTb 6o- 
jjoTbCH c noTepeii boau, h  mu mojkcm AejiaTb BuÔop h3 pa3jinnnux cop- 
TOB. Bo bchkom cjiyqae, hcm jincTba óojiee njlOTHue h y3KHe, TeM pacTeHHe 
aacyxoycTOHHHBee. P a c T e H H e  h h a o  n o H H M a T b  He k h k  o ô p a a o -  
b a h h e, p a 3  H a B c e r A a  B b u i H B U i e e c a  b o n p e A e j i e H H y i o  
(p o p m y, a k a k c y m e c T B o  >k h b o e, K O T o p o e  M o * e T  H3 Me -  
HHTbCH c o o 6 p a 3 H O  c n e p e M e H O H  o 6 c t a h o b k h . nojib3yacb 
3THM cbohctbom pacTeHHH, HejioBCK cyMecT 3acraBHTb pacreHHe paôoTaTb 
ropa3AO Jiynine, npoAyKTHBHee.

[C bct h BJiary nejib3H paccMaTpiiBaTb b OTpuue Apyr ot Apyra-1 cbct 
cnocoôcTByeT HcnapeHHio bo ah . OH3Hojior anaA. O o m h h Haineji hto Kpac- 
H3H nacTb cneKTpa «AeT nojiHOCTbio Ha accHMHJiHHHio yrjiepoAa’ a (pHojie- 
TOBan nacTb na HcnapeHne, Tax hto Becb CBeT yTHAH3HpyeTCH pacTeHneM, 
ho Ha pa3Hue 4>yHKu,HH. 3 to ee Bnojine noATBepAHJiocb BnocjieACTBHH 
OAH3KO HecoMHCHHO, HTO CBeT ycHJiHBaeT HcnapeHne, a b TCMHOTe HcnapeHHe 
yMeHbinaercH. TaKHM o6pa30M, ne TOJibKo BJiajKHocTb B03Ayxa, ho h cTe- 
neHb ocBemenHH [ hmcct 3HaneHiHe b boahom pexiHMe pacTeHHH.] PIoaTOMy
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MHOI-He oacreHHH cxaHOBHTcn TCHCBbiM'H, t . e. )KHByT xoporno  TOJIbKO BOA 
^ H T o / AepeBa -  b tshh, r A e cBexa He xa x  Minoro h r Ae Hcnapenne cJiaÓee.

B o 3 A y x  [KaK BKOJiorHHecKHH <£>aKTOP] c o 3 Aaex cboh  cneunajibHbie 
nro6eHHOCTH CBOHCTBeHHbie, HanpHMep, BOAHbIM paCTCHHHM. .

B o 3bMeM 0 3 epHbiH KaMbim (S c i r p u s 1 a c u s t r i s,, KOxopbiH b - 
oax oSpasveT 6ojibiuHe sapocjiH. EesjiHCXHbiñ seJienbiH cxe6ejib KaMbiuia Bbi- 

S S r o  accHMHJiHUHH. B Hem «ex HHBero HOXOHcero «a oóbiHHoe 
“  cxe S S : na nonepennoM páspese (pac. 144) bhAho, hto ocHOBuaa 
prn  Macea 3aHHXa OCOÓOH B0 3 AyX0 H0 CH0 H TKaHbK) H3 eeXH y3KHX KJiexoaeK,. 
coeflHHeHHUX b npaBH^bHbie uenoHKH. Me>KAy hhmh  ocxaioxca rpoM aAHue 

a 1  is a y x o a o c lib ie  x o *H . npOBOAHUW ny,KH 
B xoHKax r Ae cxoAhtch HecKOJibKO uenoneK. 3 xa  TKaHb Ha3UBaexca 
a 3  ü  e  h x 'h m o  S, —  b ee nycxbix npocxpaHCXBax BcerAa h3xoAhxch B 03Ay x .  
no nepncbepHH noA a iih Aepm hcom pacnojioxeeH cjioh najn*caAHOH x jio p o ^ M -  
SoHOCHoñ TK3HH. B npouecce cJjoxocHHxesa KHCJiopoA BHAejT5iexcH H3 ee aejie- 
HblX KJieXOK, H B B03AyXO-
hochhx noJiocxHX aapeHXH- m .B
mu  co3AaexcH 3anac khc- 
jiopona. nyxeM AHc{)cJ)y3HH 
B03Ayx npoxoAHX bhh3 no 
exefijiK), b KÓpHeBHiue. 
n O A BOA H3H nacxb KaMbl- 
ma He moxícx norjiomaxb 
B03Ayx: ycxbHU noA boAoh 
nex, KOpHH H3XOAHXCH B 
H.iy, XHHíeJIOH ÓOJIOTHCTOH 
noHBe, noHXH JiHiueHHoñ 
B03Ayxa, 3anac B03Ayxa 
AocxaBJiHercH hm cBepxy.
THnHHHyio aapeHXHMy mu 
BHAHM B UBeXOHOHÍKe KyB- 
uihhkh ( N y m p h a e a ,  
cm. pnc- 61) h b cxe fíjie  
CHXHHK3 (J U n C U S ,  CM.
pHC. 60).

OneHb HHTepecHbi xaK 
Ha3biBaeMbie m a h r  p o- 
b bi e paexeHHH xponnHe- 
CKHX &OJIOX. BO BpeMH OX-

Phc. 144. Flonepemibift cpe3 ctc6;ih cwepHoro KaMWiua 
(S c i r p ti s 1 a c u s t r i s): a — smuepMHc; x .tn  — XJiopo- 
(pHJiJiOHOCHas naJiHcattHas TKaHb; m . e —  nyqKH Mexarni- 
qecKHx bojiokoh; n. n — npcKonsuune ftyqKH; e. x - B 03- 

jiyxoHOCHbie xoau.

AymHMH BOBHyxpb, r Ae HMeexca B03AyxoHOCHan tk3hb ^ , ; ° P aaax o “ ?cH 
maexca c KopHeBoñ c h c t c m o h . Bo BpeMH npajiHBa P g
nOA BOAOH, H XOJIbKO KOHHHKH 3THX CTOJI0OB TOpWTHS
30M, nacxb Kopaeñ MaHr f» B i«  ocoÓue A u  x a x e A b h u  e k o P-
KopHeH pa3pacxaexcH BBepx h oopa3yex ocooue a  v m  .
H h, xax HasbiBaeMbie n h e b m a x o <J> o p u (memem  AbixaHHH) M u  snaeM, 
q-ro HH 0AHa >KHB3H KJieXKa He MO*eX 5KKXb 6es KHC^ ^  • He ,raK
xeJlbHbie KOpH'H BO BpeMH npHJIHBa H 3aJIHBaiOTC A ’ 
rfiníiPHO KaK nOCTOHHHO€ IIOrpyJKCHHe KOpHCH B BOAY-

H tsk , 6opb6a 3a B03Ayx BbipaxcacxcH b tom , ^to no^ bjihhhh^ m h€ao- 
cxaxxa B03Ayxa H3MeHHexcH cxpoeHHe paexeHHH. y  nero o6pa3yioxcH BMeexn- 
jiHma AJiH B03Ayxa hjih cneuHajibHue opranu, Koxopbie BÓHparox B03Ayx h

nepe£ e b M r° B a ™ M  P|aKxopoM HBJineTCH x e  m n e p a x y.p.a, KpañHocxH 
xenjia h xojioA3 oAhh3kobo ocxaHaBJiHBaiox >KH3Hb. PacxeHHe BeAex 6opb6y 
aa coxoaHeHHe híhshh uPh aaMepsaimn. B neM oho cocxohx? K o rAa nanam  
H eeSoBaxb H3MeHeHHH b pacxeHHHX npH saMepsaHHH, xo yBHAejiH, mío mo-
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p03, b cymHOCTH, pBCT TKBHb pacTCHHH: b o a s , 3aM ep3aa, pacuiH paercH  B pa- 
CT6HHH h  Bbi3biBaef pa3pHB H. M n o rA a  Ha CTBOjiax ^epeBbCB b h a h h  KpynHue 
m ejiH, «Mopo3o6oHHbie TpeiHHHbi»,— six ) peayjibTaT pa3pbiBOB TKaneH npH 3 a- 
Mep33HHH. Tanne TpeiHHHbi OHeHb onacHbi a a h  AepeBbee, b h h x  3aBOAHTCH 
Bpe^HTejiH, pepeno naaH naeT rHHTb h  b pe3yAbTaxe n ornéaeT .

O flH a K o  b  B e p xoH H C K e , t a c  T C M n e p a T y p a  n a A a c T  h h j k c  6 0 °  h  a o x o a h t  
AO 7 0 ° , A epeB bH  B ce >xe M o r y r  p a c r a .  ¿(c a o  b  t o m , h t o  M o p o 3 H a c T y n a e r  
b  K o n n e  o ce H H , a b  t c to h h c  o c c h h  s a n a c  b o a h  b  noH B e y>Ke He Be a h  k , a 
AepeB-o nyTe.v i H cnapôH H H  y c n c B a e T  o T A a T b  h 3 6 h t o k  b o a h . T paßH H H C Tbie  p a -  
c tc h h h  3aM e p 3 a iO T  Ha H a rn u x  rA a a a x ,  y  h h x  coxpaH H iO TC H  to a h k o  ceM eH a . 
•CeM eH a He 3aM ep3a iO T , K o rA a  B ce  o ę ^ a A b H H e  t k h h h  3 3 M ep3AH, riO TO M y hto

Phc. 145. M a u rp o B o e  AepeBO  ( S o n n e r a t i a  a l ba )  b o  B p e M s  OTJiHBa; b h a h u  
BblXOÄHIUHe H3 3CM/IH AblXaTeJIbH bie KOpnH —  IIHeBMaTO<j)OpbI.

B HHX HCT CB060AHOH BOAH, a eCAH HCT CB06OAHOH BOAH, TO Hex H pa3- 
pblBOB. f

PacTeHHH öopioxcH c MoposoM riyxcM ripouecca, KOTopbiîi hx oôe3Bo>KH- 
BaeT. Ho cAeAyeT h mcth b BHAy, hto bo a  a 3aMep3aeT npn 0°, a fljm 3aMep- 
3 aHHH^pacTBopoB caxapa HeoÔxoAHMa 6oAee hh3K3h TeMnepaxypa, tom ajih 
HHCTOH BOAH. PaCTCHHe Ôopexca C XOAOAOM He TOAbKO nyTeM nOACHXaHHH 
HO H nyTeM HanonneHHH nHTaxeAb^Hx BemecTB, Koxopne pacxBopnioTCH 
B KACTOHHOM COKy H 3 THM 3 3 A€p>KHBaiOT 3 3 MO p 3 >K H B a H H C. B TCTOHHC ACT a 
b pacTeHHH OTAaraeTCH KpaxMaA, hh3K3 h TCMnepaTypa (eme He Mopoa, 
a 5  h HHJKe) tocto Bbi3HBacT ocaxapHBaHHe stoto KpaxMaAa, nonyTOCTCH 
caxap: npn noAroxoBKe k 3Hmc pacTCHne HaKonAHCT cboôoahhh  caxap, ko - 
TOpblH B H3BCCTHOH MCpC npeAOXpaHHCT ero OT 33Mep3aHHH.

AxaA. H. A . M  a k c h M o b , KOTopun mhoto paôoTaA no nonpocaM mo- 
p03OyCTOHHHBOCTH paCTCHHH, OÔpaTHA BHHM3HHe lia  TO, H TO HpOTOnna3Ma —  
«andonee axTHBuaa h Handonee o t bctc t  bc h  h a h nacTb pacTeHHH —  H3Me-
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i w t c a  t io a  B im m en  teuaepBrypu: «e.iaOäb,e T -

S r S —

= = F £ S »

“ . f  r i Ä a “ 3«“ x  2 S S ^ p » « ^

" “¿ a rlT o a “  P p” S S  i p ^ ^ ^ ? xK H = * * M K p . W . ^ H
T o p b ie  T ponH M ecK H e P ^ CTeH^ p b ^ TCH nH TH ™ H ,  b o a s  b b ix o a h t  M eW  K Jiex- 
T e M n e p a T y p e  +  1U , o h h  n o K p b ib a iu  T e M iie o a T y p e  e r o  n p o -
Ka„„ 5 T. a-, » p a c « » *  ? Ä » T y p e ^
T o n jia s M a  H SM eH H exca. H o ß ®CTb p a ^ e ™ T ¿ M „ a ^ H a m  y B s w a rb .  E c jih  ä o -

CnePouHoP6bi^TTO°BepHYTb^HMTh x  Ho’pMaJibHyK) xeM nepaxypy -  cBbirne 5°, o h h

^ 3aMep3aTb H OTTaHBaTb>

K0Tüpble 3HMOñ Bb 1L . . . .  niK ARO TI iHHjKe a BeCHOH npOAOJIJKaKDT CBOe paBBHTHe.]
AepjKHBaiOT MOpOBbI Aö '45 H «HÄe íí 3Bae¿ ™ aioP Aa ÄHeM OTxaHB3IOT H nPH
ÖKaaaaocb bto 3TH pacMB „ s t a w a ł  a Caôapa, Kau B aBrycre,

F S » r 5 = r ; e a iT Ä

” ^ S ^ “ = ^ = » o c a T 3 a .
S S  CaenoBaiejibHO aepBoe, hto Mbl aojdkim cíeaaTb apa npoABHKe- liepsamie. LjieÄOBäTew, ucp , nopoAbi pacxeHHH, npoxoruia3Ma

HHH xyjibxyp «a cesep, sto BbiÖparb Tarne no;pom P ^ ^  ßmmmM
KOTOpblX BbIHOCHT 33MeP ^ ™ e ^blXbXaKHe arpOXeXHHHeCKHe npneMbl,
flaaHOä Te“ 3 ; » “ T 3K™ " ecTBoy pacTBopBMbix BemecTB b pacTeaaax. bto 
S ï ï S a a a ^  a x T a ^ b  Z ? « ™ »  cTpoeaaa p a e re a a i » o rya  Oh t b

0^ L T “ ro O b a c „ a Tb, aoaeMy y cocán a y e a »  * T b *  sanoit 
ocTaiOTCH 3eJlèHbiMH, He norHÔan o x  x o jio A a . x  Hex y  o ô h h h h x

S S - Ï  ¿ S S S S i  ~
MexaHHHCCKHX BOJIO KO H. yCTbIÎU P^ g JIHCXbHX — CMOJIHHbie

Hcnapemie h  samamaer x b o h h k y  o t  h hsk o h■ «»inep Typ ^  XBofl.

• ho  p a a p y m à e x c H  / p n  h h s k o h  x e M n e p a -
Hbix He 3acbixaioT. n x  npu £ nfirH Mbi HMeeM KpenKHe Mopo3bi

Baara o c e p a e T  aa aSray.
i ' Ï U a v *  ymey » e ycoacpiKaT Bjiara. Koraa noaapHHKB BbiBemaBaioT »a 

?  mS vio TKaîb oaa ycaeBaei- BbicoxayTb Ha seapy paHbiae, bcm 
“ S L yrb C y x c ï xoio«Hb,sy BCTBp cynJHT. — BTO maBHOe OescTBae, ko- 
Topoe HcnMTUBaiOT pacxeHHH nojmpHbix ctpan.
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oRPT'* 'H3HŁ OTa,n,eKTHHeiCKH o6'Łe^HHiMa H nèpenjiéjia bcc cbaKTopu cDeaw —

. ^ ^ B S ê m m T ÿ c S B H r “ 04 CyW Cra0' CBOe CTP oe„„e ” » *

Phc. 146. nonepeiHUH paspes JHCT3 COCHM ( P i n u s  s i l v e s t r i s l  A — nnu 
Tamñ yr r r i: B CepeiWHe mma ( * ) ,  o ^ H H a ,  ¿woaepmñ
! a u , î l ~  ^ HblM K0JIbII0M MexaHHqecKHx bo.tokoh; BHyxPH _  ™ Íidobo- 
aamHx nytjKa. f i - n a c x b  ancra npn 6oabmeM yBeameHHii?/ _  :
KyriiKyaoH; y - y c x b n i je ,  noÄ hum Bosayxonocaa noaocxb (g. ny  ¡  d - n -  

CJ  n ~ CKJiâ aTaíl (Mopo^naaoHOCHaa) napeuxiiMa; c. x - cmoji»- 
hq h  XOR, M . b MexaHHnecKHe BoaoKHa, OKpyjKarouuie cm om hoíí xoa- a n -  

arnixeaiiH CMoasmoro xona.

J T e B03^eHCTBHe HBMeHJUomeñca cpe/ibi Ha hbmchhhbuS opra- 
r v n l l  n f e B3aH.MOfleHCTBHe M e *Äy HHMH, COCT3BJI5UIH H COCTaBJIHIOT 
CyUI'HOCTb paSBHTHH BOerO Milpa >KHBbIX CymeCTB — ot BOSHHKHOBeHHH
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JKH3HH Ha aeMJie Ao Harnax Aueñ. K a x Auft bha pacTeHHÖ orpaxcaer b cßoeü 
CTDVKTVPe TV cpeÂV, B KOTOpOH oh pa3BHBajiCH b npexiHHe BpeMeHa. A TaK 
KaK cpeaa b KOTopoñ oh pa3BHBaJicH, H3MeHHjiacb b pa3HOo6pa3HHX Ha- 
npaBjieHHHX to h ocoóchihocth K am oro  bhab  pacTCHHH mojkho no h ht b 
TOJIbKO CT3B Ha HCTOpHHOCKyiO T O H K y  3peHHH. [M 3 MeHeHHe Cpeflbl OKa3bIBaei 
ÖJ1HHHH6 H if BHyTpeHHHe npopeCCbl JKHSHeAeHTeJIbHOCTH paCTÊHHH, H3MCHHH 
KopeHHblM oôpasoM nponecc oÓMena BemecTB, BbiabisaeT K hîH3HH «oßbie 
pacTHTejibHbie cJjopMbi, 6ojiee npHcnoooÔJieHHue k  HSMeHHBiueHCH oôcTa-
HoBKe, 3 aKpenjTHiomHecH HacjieACTBeHHO.^ ou„ IT

BM-ecTe c tom , cnocoÔHOCTb pacTëHHH >H3 ¡vreHHTbCH noA bjihhhhcm BHeiu- 
HHx vcaobhh AaeT nejioBeKy BOSMOXíHOCTb ynpaBJiHTb >KH3Hbio h CTpoeKHeM 
pâCTCHHH h T3 KHM nyTeM co3flaBaTb HOBbie, Ôojiee coBepme»Hue_ B xo3hh- 
CTBeHHOM OTHOUieH'HH OpraHH3MbI. [MeTOAH ynpaBJIOHHH npnpOAO paCTH 
TcjibHhix opraHH3 MOB, HanpaBJieHHoe H3MèHeHHe HX npHpoAbi ohjih BnepBbie
pa3pa6 oTaHbi H. B. MnHypHHbiM. Co3AaHHan anaA- T. A- A u  ce  h  k o  tco- 
PHH CTaAHHHoro pa3BHTHH, pa3BHBuiaH hach H. B. M  h h y p H h a, AaeT HaM 
b pyKH Morynee cpeACTBO ynpaBAeHHH pacTHTeAbHbiM oprâHH3MOM, ero pa3- 
BHTHeM b Hy>KHOM HaM HanpaBJieHHH. BoopyxieHHbie pthm  MeTOAOM, m h  
npeABHAHM] b ÖJIH3KOM ôyAymeM peuiHTejibHoe rocnoACTBO Kyjib jypH bix pa- 
CTeHHH, co3AanHbix y>Ke He cjienbiMH chji3mh npHpoAU, a paooTOH neHOBexa.

14*
?



lf((r)rth mpemhn 
P A 3 M I I0 S K K I IH K  P A í ’T E I I I I M

r  Jl A B A XI

BErETATHBHOE PA3MHO)KEHHE

Mbi paccMOTpejiH b npeAbiAymnx rjiaBax CTpoeHHe h (JiyHKixHH BereTa- 
th b h h x  opraHOB pacTeHHH, oSecneqHBaiomHx cymecTBOBaHHe oco6h , h h a h - 
BHAa.

Ilepexo flH M  Tenepb k H3yneHHK) opraHOB He MeHee Ba>KHoro 3HaHeHHH, 
T3K Kan ohh HeoSxoAHMbi ajih yBejiHHeHHH n ric jia  oco6eñ, t . e. ajih coxpa- 
HeHHa BHAa. H3yHeHHe sthx opraHOB B03B0jmeT HaM pery jinpoB aTb HBJieHHH 
paCTHTeAbHOH >KH3HH, HCF10JIb30BaTb HX AJ1H HaiHHX X03HHCTBeHHbIX UejieiL 

Mbi nepexoAHM k óo jib inoM y oTAeJiy p a 3 M H O K e H H a  p a c T C H H Ü .  
[Pa3JiHaaiOT no jioBoe, 6ecno jioe  h BereTaTHBHOe pa3MHO>KeHHe. n  p h 

n O J I O B O M  p 3 3 M H O ) K C H H H  AAH nOHBJieiIHH HOBOH QCOSh HeOÓXOAHMO 
npeABapHTe^bHoe cjiHHHHe A fly x  no jioB b ix KJieTOK r  a m  e t , npHHaAJierKaurHX, 
KaK npaBHJIO, AByM pa3JIHHHbIM OpraHH3M3M. 06pa30BaBIHaHCH ot cjihhhhh 
AByx ra M e r KJieTKa hocht Ha3BaHHe 3nroTbi. l ip a  cjihhhhh raM eT nponcxo - 
AHT HX B3aHMHaa aCCHMHJIHHHH. Ka>KAaH KJieTKa CTpOHT CBOe TejIO H3 Ma- 
Tepnajia  A p y r o i í . 'B  pe3yjibTaTe B03HHKaeT TpeTbH HOBaa KJieTKa, 3HroTa, 
pa3BHBaiomaa oco6b, KOTopaa He noBTopaeT tombo ocoóeHHOCTeñ MaTepHH- 
ckoto opraHH3Ma, h AaeT pa3JiHMHbie otkjiohchhh. TaKHM o6pa30M, b pe- 
3yjibTaTe n o jio B o ro  pa3M«o>KeHHa nponcxoAHT oÓHOBJieHHe opraHH3Ma. l ip a  
ÓecriojiOM pa3MH0>KeHHH Ha pacxeHHH hjih BH yipn e ro , b o co fib ix  KjieTKax 
hjih iMHoroKJieTOHHbix op raH ax  —  c n o p a n r H a x  o6pa3yiOTCH cneiiHaAbHbie 
KJierKH (oAHa hjih HecKOJibKo), Ha3biBaeMbix c n o p a M H .  Ohh hjih Heno- 
ÁBHJKHbl H naCCHBHO paCIlpOCTpaHHÍOTCH BeTpOM, BOAOH, HJIH, KaK y  HH3UIHX 
pacTeHHH, ocoóeHHO y BOAopocjiea —  oS jiaAaioT  noABHJKnocTbio. Ohh kmciot 
>KryTHKH, npn nocpeACTBe KOTopbix h iipohcxoaht hx aKTHBHoe nepeABHwe- 
HHC H H33b¡BaiOTCH 300Cn0paMH.

O rAejiaacb ot MaiepHHCKoro pacTeHHH cnopbi, nonaAaa b SjiaronpH aT- 
Hbie yCJIOBHH, pa3BHB3IOT HOBbie OCOGh , He OTJIHMaromHeCH OT MaTepHHCKHX.

n PH B e r e i a T H B H O M  p a 3 M H o » e H H H  ot pacTymeñ oco6h ot- 
AeJiaeTca aacTb Tejía pacTeHHH, KOTopaa, pa3pacTaacb, npeBpamaeTca b ho- 
Byro oco6b, noAodH.yio MaTepHHCKoñ. TaKHM oópa30M, HOBbie oco6h Bbipa- 
C Ta iO T  H3 pa3JIHHHbIX OpraHOB BereT3THBHOH >KH3HH, HanpHMep H3 KOpHe- 
bh iu , KJiyÓHeH, JiyKoBHU, KopneH h t . a .]

BereTaTHBHOe pa3 M«o>KeHHe b ocHOBe CBoeñ km cct  hbjiphhh  p e r e H e -  
p a i ;  h h , hjih b o c c t  a h o b ji e h h h [yTpaaeHHbix opraHOB.]

CymecTByeT MajieHbKoe JKHBorHoe — rHApa. THApy oaeHb jierKO pa3- 
BecTH, ecjiH b SaHKy c boaoh 6pocHTb HecKOJibKO BeTOK boahhoto pacTeHHH. 
E cjih rH Apy pa3pe3aTb Ha mhoto nacTeñ, H3 KaíKAoñ nacTH BbipacTaeT ue-
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Jioe >KHBOTHoe. 3 to HBJieHHe Ha3biBaeTCH p e r e H e p a u n e f i .  C flp y ro ft 
CTOpOHbl, Ta >Ke rHZipa, KaK H MHOTO ApyrHX MeAKHX >KHBOTHbIX, P33MHO- 
>KaeTCH no^KOBaHHeM: b pa3AHHHbix Mecrax ee Tejia 3 ajiaraeTCH pHA kac- 
TOK, KOTOpbie flaiOT BblpOCTbl, OHH nOTOM OTAeAHfOTCH H CTaHOBHTCB CaMO- 
CTOHTeJIbHblMH JKHBOTHHMH. ECAH y >KHBOTHbIX TaKHe HBJieHHB HaBAlOABIOTCH 
P&AKO, TO y  paCTCHHH 3TO Ha6jIIOAa€TCH KaK npaBHJIO. M bl «aXOAHM HBJISHHil 
noTKOBaHHa, pereHepauHH AHmb y óoAee HH3KoopraHH3 0 BaHHbix npeACTaBH- 
Tejien >KHBOTHOrO MHpa, 33TeM 3TH HBAeHHH CTaHOBHTCfl Bce Sojiee peAKBMH. 
y  pai<oB, HanpHMep, Aerico pereHepnpyiOT oTopBaHHbie KAeuiHH, y amepHu —  
OT0pB3HHbIH XBOCT, HO IITHUbl H MAeKOnHTaiOIII,He yJKe  ̂ TepHIOT 3Ty cnocoo- 
HocTb. PacTeHHH ctoht Ha CTyneHH ropa3AO MeHbUieft AH4>4>epeHii,HpoBKH, 
pacTHTCAbHbifl opraHH3M b cbohx oTAeJibHbix HacTHx BcerAa H6CCT y iia<yKH 
3apOAbIUieBOH TK3HH; Bbl BHA6AH, HTO B TOAUie CTBOA3 33AO>KeH K3M0HH, 
b KOHHHKax KopHH h CTeóAH — nepBHHHaH MepHCTeMa. BdOAy, W  B pacTe- 
hhh hmoiotch napeHXHMHbie t k 3hh He AHtjj^epeHUHpoBaHHbie, cnocooHbie Ae- 
AHTbca, —  pacTeHHe mohcct 3ajiaraTb HOBbie opraHb! h AaBBTb HOBbie hhah - 
BHAbl. 3THM UIHpOKO nOAb3yK)TCH paCTCHHeBOAbl.

y  HH3UIHX paCTHT€JIbHbIX O praHH3M O B [nOT€HU.HaJIbHO JIIOuaH KJlGTKa HX 
MOJKeT p 33 BHTb HOBOe paCTCHHe. y  OAHOKA€TOHHbIX O pr3H H 3M O B ACA€HHe 
KAeTKH Ha a  Be H B A aeTca B ereTaTH B H biM  hx p a 3MHO>KeHneM. M H o ra e  boao- 
POCAH, rp a S b l,  AHUiaHHHKH p a 3MHO>KaiOTCH HCpeAKO B p e 3 yA b T 8 T e  O TA aM b lB a- 
HHH OT HX Te A a O TAeAbH bIX  yHaCTKOB, B A a A b H e flu ie M  pa3B H B 3K )m H X  HOByiO 
o c o S b . T o  >xe c a M o e  xa p a K T e p H O  h a ™  mxob . y  mxob , nanopoT H H K O B , 
nA ayH O B , x B o m e f i m aTepH H C K H ii o p ra H H 3M HepeAKO O T M iip a e T  b cbohx c ia -  
p b ix  q a c T f lx ,  M OAOAbie w e  e ro  bctkh, o 6o c o 6AH»Cb, ct3 hobhtch caMOCTOH- 

TCAbHblMH O praH H 3iM 3M H .
y  MHOFHX MXOB, y  naiTOpOTHHKOB BereTaTH BH O e p 33MHO>KeHHe o c y m e -

Phc. 147. Mox MapmaHAHH ( Ma r c h a n t í a ) :  A — nacrb caoeBHma Mxa c BbiroflKOBWMH
KopaHHOwaMH; B — npoAOJibHbiH pa3pe3 uepea BbiBOAKOByio KopaHHOm.y. Ha AHe ee Taaan- 
AHH — BblBOAKOBbie _ IIOHKH Ha pa3 blX CT3AHÍIX pa3BHTHH¡ B OTACAbliaH TaaaHAHH c

pH30HA3MH¡ m. p — TOHK . poeta.

CTBAHeTCH 0 6 pa3 0 BaHHeM CneUHaAbHblX MHOrOKAeTOHHblX B b I B O A K O B b l X  
n o h e k, bo3 HHK3 iou],hx aame Bcero Ha AHCTbax. O n a A a a , ohh pa3BHBaiOT 
HOBbie pacTeHHH.]

Bbi BHAHTe Ha pHC. 147  oneHb pacnpocTpaHeHHbiñ m o x  MapmaHUHiO 
( M a r c h a n t í a  p o l y m o r p h a ) ,  KOTopbiñ BCTpeqaeTca na Cbipofl 3eMAe, 
Ha AecHbix nojKapHutax. 3 t o t  opranH3M HMeeT na CBoeñ noBepxHOCTH o p a -
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rHHajibHbie oöpa30BaHHH b BHAe KOp3HHoqeK, a b sthx Tax Ha3HBaeMHX «Bbi- 
BOAKOBblX» KOp3HHOqK3X JIOKaT KaK 6bI MajieHbKHe 3eJieHbie nJiaCTHHOHKH.

Ha pHcyHKe peTaJibHO
H306pa>K6HbI 3 TH Op- 
raHH. Bu BHÄHTe 
pa3pe3 TaKOH KOp3H- 
hohkh h Ha AHe ee 
BblBO^KOBbie nOHKH B 
pa3Hbie MOMeHTbl HX 
P33BHTH5I. HeKOTOpue 
H3 hhx npeÄCTaBJieHbi 
OAHOH— ÆByMH KJieT-
K3MH, Äpyrne npea- 
CTaBJieHbi rpynnoñ 
KJI6TOK, HeKOTOpbie 
pa3pOCJIHCb B ÄOBOJIb- 
HO ÖOJIbUIOH AHCK C
ncpeTHJKKOH nocepe- 
ÄHHe, HpHHeM AHCK 
Bcerpa BbipacTaer H3 
OpHOH KJieTKH. 3 tO H 
eCTb BbIBO/{KOBbie nOH- 

^  KH, Ha3biBaeMbie 3,qecb
H iio rp a  T a J i J i H / i H H M H  (t h a 11 u s HJiH cjiÖeMiue —  sto HepacHjieHeHHoe 
pacTHTejibHoe Tejió , TaKoe, b kotopom h€t pa3flejieHPiH Ha jiHCTbH, cTe6 eJib 
h Kopciib. «TaJUiHAH»» —  3to MajieubKHe t h a l ­
l u s '  bi).

3aTeM B bi BHÄHTe Ha puc. 147, B  y * e  ot- 
f le jiH B u iH e c H  T a jiJ iH p H H , K O T opb ie  y n a j iH  Ha aeM - 
JIK). O TA eJIbH b ie  KJieTKH TajIJ IH A H H  H3HHHaiOT Bb l- 
p facTaTb b  BHfte ajihhhhx T p y ö o q e K , hoxoikhx Ha 
KO pH eBbie BOJIOCKH,—  3TO T a K  H a 3b IB aeM b ie  p H -  
3 O H Ä  b l, KJieTKH, aaM eHHIO IHHe KOpeHb.

HenpepbiBHO npoAOJUKaiomHHCH pocT ot- 
AeJIbHblX KJieTOK- npHBOflHT K o6pa30BaHHio no-- 
neK Ha noBepxHOCTH pacTeHHH, hohkh 3th na- 
flaiOT Ha aeMJHO H CTaHOBHTCfl 3aTeM B3pOCJIbIMH 
paCTeHHHMH.

H ohth y Bcex mxob HMeioTCH pa3JraqHbie 
THHbi noneK, oqeHb HHTepecHbie no cBoen cTpyK- 
Type. T ot, kto cnepHajibHO 3aHHMaeTcn mx3mh, 
y6e>KÄaeTCH b tom, hto mxh  qpe3BbiqaHHo pa3- 
HOOÖpa3HO npHCnOCOÓJieHbl K yCJIOBHHM JKH3HH h 
k TOMy, MToöbi oöecneqHTb ceöe bo3mo>kho 
ÖbicTpoe pa3MHO*eHHe.

Hepea, bhmh qacTb JiHCTa nanopoTHHKa 
A s p l é n i u m  v i v i p a r u m  (pnc. 148). 3 t o t  
TaK Ha3biBaeMbiH « j k h b o p o a h ih h h » nanopoTHHK 
cnocoßeH AaßaTb MOJiOAbie pacTeHHH H3 TKarieñ 
JIHCTa. OKOJIO JKHJIOK B03HHK3IOT yTOJIHjeHHH,
KOTopwe nocTeneHHO pa3pacTaiOTCH « naioT 3 a- 
TeM jiHCToqKH, CTeöJicByio qacTb h KopeuiKH. Ta- 
KHe nouKH JierKo cHHMaioTCH; ecJiH nocaAHTb hx 
b cupón necoK noÄ ciaKaHOM, HeAejiH qepe3 Äße 
Bbi nojiyqHTe MajieHbKHe nanopOTHHKH. B jihctbhx nanopoTHHKa otjihhho 
pa3BHTbi cneuHajiH3HpoBaHHbie TKaHH: npoBOAHmaH h MexaHHuecKan ch- 
CTCMbl, H TeM H€ MOHee JKHBblC KJieTKH JiHCTa COXpaHHIOT CnOCOÔHOCTb B XO- 
pOIHHX yC JIO BH H X MHOTOKpaTHO AeJIHTbCfl H pa3BHB3Tb Ha nOBepXHOCTH

Phc. 149. BeTKa kohckoi-o Ka- 
uiTaHa ( A e s c u l u s  h y  p- 
p o c a s t a n u m )  c rrcmaMH: 
A .p  — jiHCTOBOH pyöen; a . c — 
ancTOBtie caeau; n. n —na3yin- 

naii nouica.
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J1HCT3  noq KH KOTODbie paspacraioTCH b MOAOAbie pacTeHHH h  na^aioT  Ha 
S  TaK HTO BOKpyr nanopoTHHKa BosHHKaer U ^ a n  cewbsi e ro  h o t o m - 
kob  B  3TOM c jiyn ae  o pran o M  B ereiaTH BHoro paaMHOHceHHH HBJineTCH npn- 
A aio H H aa n o w a ,  HM eraiuan saaaTK ii o c h o b h u x  B ereraraB H U K  o p ran o a :

CTefijia jiH C TbeB  h  K o p H e fi. , _____
r i o H K H  KaK o p raH  p a 3 MHO*eHHH, npeBpamaioTCH onem . n a c ro  y  ¡j

ct€ h h h  yMepeHHbix h x o a o a h u x  o6jiacTg.H b o p raH  nepe3HMOBbIBaHHH. 
ITo h k h , 3 a j io * eHHbie c o cen « , a a n u ffie H U  o t  HcnapeHHH H npoMepaaHHH na- 
py>KKbIMH AHCTbHMH—  H O l C I H b l M H  H e IH y  H M H (CM. PH*y '
rioHKH npe«CTaBJiHK)T cO'6o h  njioTHbie oópaaoBaHHH, nacTO c oOHAbHUM Bb 
AejieHHeM c m o j ih , K o io p a a  aa m a m a e T  Bce o cw JibH H e k« t m  n o w a  OT nP h 
MensaHHH. n o w a  saKAionaeT b ce6e aaaaTOK cxe6jiH  c KOHy.coM H a p a cram  
H S a S o H H b ie  AHCTbH. STB ITOHKH TOJIbKO BpeMeHHoe HBJieHHe. BeCHOH 
ąeunra o Tn afla io T , saaaTOK CTeÓAS. n p eB p am aerca  b AJiHHHyio ocb, Jmc-rwi, 
& 6 ' S S L  pasBepiuBaKJTca; w c t o  b n o w a x  M o ryx  6b.Tb s b k a o - 
iieHbl H HBeTbI. E cJIH 3 HM0 H Bbl HOCMOTpHTe B€TKH, KOTOpUC nOCTOHJIH AOM3 
HeCKOAbio AHefi B BOAe, Bbl yBHAHTe, HTO y  HHX CHAbHO Ha6yxAH n o w a .
E cjih cAejiaere npoAOAbHb.fi pąspes aepes ÓOAee Kpynnue'■** H- n  Beiu
AHTe T aM M accy KaK Óbi moakhk aepHbimeK, -  sto HBeiowbie noaKH u.Bexbi 
b HHX TaK>K€ 3aAO*eHbi c occhh, b pesyAbTaTe AeTHeH paÓOTbi pacTeHHH, 
a Ha 3HMy ohh cnpgraAHCb noA samuTofi noHewbix aernya. H ohkh MeHbiiiHX 
p a 3 MepoB abiot toahko AHCTOBbie iioóeni.

K a K  BHAHTe, BeTKH HecyT 3HMyiOLU;He riOHKH, B KOTOpbIX C K p b IT b l naCTb 
JiHCTbH, nacTbio u B e iu . B  a b h h o m  cA yaae n o w a  h b a h io t c h  ne TOAbKO o p r a ­
HOM p a 3m h o >k c h h h , ho  h  opraHOM ąauLHTbi, opraHOM  nepesHm o Bbib a hhih. O hh  
3ai.uHPm ai0T  MOAOAbie, 3aAO *eHHbie a c t o m  g o fo rff, p asB irm e KOTopbix 6 h a o  

npepBaHo 3h m h h m  nepHOAOM.
B o o 6m e m u  paccM arpHBaeM  pacreHHe, KaK opraHHSM, b o s h h k ih h h  b 6e3- 

3HMH€M KAHMaxeP EIpeAKH HaiHHX pacreH Hfi POCAH B T H K « '
3HMU He cymecTBOBaAo. n p o u e c c  nepe3h m o b u b a h h h  nePepa6oxaA  HeKoxo 
■łbie naCTeHHH H MU BHAHM y  HHX TaKOft pHTM WH3HH: AeTOM iHAGT pa3BHTHe, 
a w a i i S S  HOBbie o p ra n a , ocenb n p e p u B a er axo p a 3BHTHe, ho  aaAOAceHHue 
b n o w a x  opraHbi xopom o 3 am Hm eHbi o t  Moposa Hapy>KHb.MH AHCTbHMH, 
noneHHbiMH HemyHMH;‘ BecHofi, K orA a c h o b 3 MenaiOTCH ycAOBHfl k  A yam eM y, 
HOHKH AOnaiOTCH^ H pacnyCKaKJTCH BOTKU HAH COU,BeTHH. ^

riOHKH I ir p a ro T  KOAOCCaAbHyK) pOAb B JKH3HH p a c je H H H . B  ceHTHÓpe -  
OKTHÓne KO TAa y o n e H b  m h o t h x  T p a B 3 H H C TU x pacTeH H H  JKHSHb K aK  6 u  n p e -  

S  a K - ¿ m e w  c r e t o  o n a , » ,  -  b m

h o b u x  n o rH 6u iH X  AHCTbeB Ha y p o B H e  n o A B b i 3aA eH b ie  b o h k  . 
noHKH nepesH M O B U B aH H «, -  B e c n o ft o h h  H anH yT  p a s s e p T U B a rb c a , h  p a c ie

HHe Z ' W w T HTOHT3bAeCb HP0H30IHA0 HOKOTOpOe H3M€H0HHe -  O praH U ,
CBH3aHO C (|>yHKUHefi P H B M H O »

B o p ra H b i nepe3HMOBUB3HHH, COXpaHeHHH JKH3HH paCTBHHH B KpHTHHeCK 

flJIH h to  noHKH o6bP.no aaAara.oTCH b n a 3y x a x  a h -

CTJ .  s i L  m b , " a " ™

c?o 6 a h  ™ aeib  nHTaxeAbHb.x aem ecTB nepexoAHT b t k 3 h h  napeHXHMU, b m h - 
KOTb KOPbi, a n a c ib  h a c t  « a  paaBHTHe h o m c k , ^
x a x  AHCTbeB e m e  B Kowyce H apacTam .a (pnc. 150). JiHCTbH onaAaroT, ho  o t  
i S S i r C H  p y ^ f i W t C M .  PHC. 149). n o A  Ka>KAOH h o h k o h  Bb. yBHAHTe 
SSctS  p y fie ii Ha V t o Po m  saMOTHb. c a c a u  cocyAHCTOBOAOKHHCiux nyn-
KOB AHCTaP̂  3 tO  KAK 6b. CAOMaHHb.e cocyAHCTOBOAOKHHCTb.e HyHKH AHCTO-
bofo  HenemKa JTh c t  n ocuA aA  nHTaieAbHbie B em ecraa , h h b a  h h m  p a a p a c ia -  
A a S  noHKa. n o w a  BcerAa cBaaana c a h c t o m , AHCTbH -  3to  h c t o h h h k  n a -
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T3hhh CBoefi na3yiiiHośł noHKH, noKa OHa He pasBHjiacb b Beray, b hobuS 
caMOCTOHTejibHo nuTafoiHHHCH noder.

He TOJIbKO B OTHOIIieHHH BbICIIIHX, HO H CpeflH HH3IIIHX pacTeHHfi HeJIOBOK 
WHpOKO FIOJIb3yeTCH CnOCOdHOCTbK) paCTeHHH pa3MH0>KaTbC5I BereTaTHBHO.
Tan, b SoyibuiHX MaciHTaSax nocTaBJieHU KyjibTypu nonnyiomerocH ńponoKe- 
Boro rpn6i<a (pac. 151). 3xo nejio noBenęHO no bucokoh ci -iichh coBepmeH- 
CTBa: Ha riH B H b ix  3aBonax KaxrnoMy copTy riHBa cooTBeTCTByiOT onpenejieH- 
Hbie nponoKH. Bch Macca npoHOKeft pa3MHo>KaeTCH BereTaTHBHO c npe3Bu- 
HafłHOH.SblCTpOTOt, H H3 O/lHOfl KJICTKH nyTeM HOHKOBaHHH nOJiynaiOTCH Tbl- 
CHHH KJieTOK.

y  UBeTKOBbIX M U  IIIHpOKO HCnOJIb3yeM  BereTaTHBHO C p a 3MHOH<eHHe n
cnocoSHocTb k pereHepaunH ^jih 
toto, HToSbi nojiyHHTb re  copra 
nnonoBbix, nroAHbix, oroponHux 
h HeKOTopbix noncBux pacTeHHfi, 
KOTOpbie HaM HyJKHbl.

H cKyC C TB O  HJIOHOBOACTBa & 
oropo/uiHHecTBa r e c  h o  cBH3a- 
h o  c  B e reT aT H B H b iM  p a 3 M H o * e -
HHCM.

H  yxe  ynoMHHaji, hto B e re - 
raTHBHoe pa 3 mho>Kehhc y buc- 
IHHX paCTCHHH cjienyer cSjni- 
>KaTb c p e r e H e p a u H e f t ,  
t. e. co cnocodHocTbio Boccrat- 
HaBJiHiBaTb HenocTaromne opra- 
hu. XlepeBbH KaijK^yro occHb Te- 
pHIOT JIHlCTbH H CJienyiOmeH B6C- 
HOH BOCCTaHaBJIHBaiOT HX. JlHCTbH
nemo u3haiiiBBakdtchi h jiem o
3aMeHH10TCH HOBUMH, KOTOpUe 

co3j],aioTCH b naayuiHux noHKax. B npyrnx nacrax pacre-HHii neno o6ctoht 
HecKOJibKo CJiojKHee, ho Bee Jke bu ducrpo ydemnaeTecb b tom, hto ornenb- 
Hue yqacTKH, hjih orpeaKH Moryr bo cot an a b jihb axb n-enoe pacTCHHe hjih 
oos^a-BaTb HOBue opraHU. B stom h b u pane acreh jtbjkshh© pereHepapHH, 
KOTopoe umpoKO 'HcnonbayeTCii npn nepeH k0 b a hhh, npHBHBKax « npyrnx 
cfiopMax iHOKyccTBCHHoro’ BereTaTHBHoro pasmho>kchhh.

O co5chho BajKHoe 3 HaneH»e hmcct cnocodHOCTh CTedna 003naBaTb 
KOpHH; KOpHH, B0 3 HHKLUHC Ha CTCOJIC, MU Ha3UBaeM
n p 0 n a t o h h u  m h b otjihhhc ot S o k o b u x , 
npencTaBnaioiiiHX pasBeTBneHHa rnaiBHoro Kopna.

E cJIH B3HTb OTpeSOK C TeS jlH  H B U  H HOMOCTHTb 
b  Bony, t o  y ocHOBaHHH none« non KopoBOH n a p e H x n -
MOH BO3HHKai0T npHAaTOTHbie KOpHHi; OHH MOTyT B03-

Phc. 150. CxeMa npo.io.ibnoro pa3pe3a noiiKn: 
k . h —  KOHyc HapacTaHHa; n. n —  3aaaTKH na- 

3yiUHbix norex; m . a  — Moaojuae ancTba.

HHKa-Tb H3 Ka>Knoro ys.’ia, TaM, rne paHbine npH«pen- ^
JTflJI'HCb JIHCTbH. H o K p U B a H  HHHiHKMO H aC Tb O T p € 3 K a , C ' '  ))
3th  KOpHH naiOT B03M0>KH0CTb npn jnocanKe nepeHKa
b necoK h.hh 3CMJHO SbiCTpo noJiyHHTb H3 Hero HOBoe Phc. 151. noTKyromneca 
pacreHHe. LI e p e u k 0  m , cjieno3aTejibHo, HaauBacTca ApoaoKeBue k/renew. 
OTpe30K CTedjlH HJIH BCTKH, CHOCOdHUH K yK0peHCHH10.
HepenoK mo /Kct d b iC T p o  odpasoBaTb doKOBue nodern, hbccth h naTb ceMOHa.

B u ro n u  Tanoro pa3iM:HOH<eHHH ho hu , H a  com hh b u  nojiynaeTe woBoe 
pacTeHHe nyxeM nJiHTejibHoro h Mennei-uioro pa3BHTHH, a H3 nepenKOB, ko- 
Topue MoryT dbiTb h KpynHUMH, npn ycjioBHH noHBJieiiHH Ha hhx npHnaroH- 
Hbix KopHefi, nojiynaiOTCH HOBue pacTenna oneiib ducTpo h npn s t o m  co 
BCeMH nepTaMH H OCOdeHHOCTHMH B3pOCJIOFO paCTeHHH.

CnocodHOCTb nepeBbeB, naiom Hx npHnaTOHHue KOpHH, pa3MHO>KaTbCH 
caMOCTOHTejibHo BereTaTHBHbiM nyTeM oneiifc BejiHKa. EIoBajieHHue dypefi
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CTBOjibi ÄepeBb€B n a r r o  nycKatOT npHAaTOHHbie KopHH, KajKAasi BeTKa cTa- 
HOBHTCH HOBHM CTBOJIOM, 33TCM OCHOBHOH CTBOJI neperHHBaeT, H H3 OAHOrO  

AepeBa noJiyqaeTCH iie j ia n  p o m a .
B KyjibType pa3MHo>KeHHe pacTCHHH hêElçhkom upHMeiiHCTCH BecbMa 

nacre». Bo3bMHT6, HanpHMep, KyjibTypy Taöaxa; H3 cbmhh  b h  noJiyqaeT© 
MefljienHoe pa3BHTHe pacTCHHH, ho bu MoxceTe oceHbio Hape33Tb qepeHKH 
H3 CTeßjieH, nOMOCTHTb HX B napHHKH; BBCHOH OHH nyCTHT KOpHH, H K JIOTy 
Bbi nojiyHHTO B3pocJibie pacTeHHH, KOTopbie öbicTpo AaAyT B3M npoAyxj.

T aK O H  c n o c o ö  p a 3 M H O *e H H H  paCTeHHH npHMGHHOTCH B CeMOHHblX X03HH- 
CTBax. r io j iy n e n n e  c c m h h  o t  c e H H p a T p e ö y e T  M H oro  BpeMeHH, T o rA a  x a x  npH
BereTäTHBHOM pa 3 m ho ä &h hh ce Mena 
MOJKiHO nOJiyHHTb OHBHb ÖUCTpO'.

OÖblHHO npH HepeHKOBaHHH KOp- 
HH nOHBJIHIOTCH Ha MOp(J)OJIOrHHeCKH 
HHJKHGM KOHUe nepeHKa, a noöern —
Ha e ro  EepxHeM KOHue. 3 to  HBJieuHe 
nojiyqHJio Ha3BaH®e n o j i n p H o c T H .
Ecjih b hhjihhap c paBHOMepHo BJia>K- 
HblM B03AyX0M nOÄBeCHTb BepTH- 
KajibHo ABa qepeHKa: oahh  —  b Hop- 
MajIbHOM nOJIOJKeHHH BepXHHM KOH- 
HO'M KBepxy, a BTopoñ —  b nepesep- 
HyTOM n 0 JI0 >K6 HHH, T. 6. BepXHHM KOH- 
UOM BHH3, — TO B OÖOHX ejiyqaHX
kophh o 6 p a 3yfOTCH « a  M opc})o ji© rH ® e^
CKH H H >K H e  M KOHU.6 HCpeHKa, 3 
n o ö e r n  —  Ha M opcJ io jio rH H ecK H  s e p  x -  
H e  m  (p n c .  152). .

O A H a K o  o n b iT M  noKaaajiH, h t o  
no .T iH pnocTb qepeH KO B n o p a H u a e T c a  
BJIHÍIHHIO BHélHH'HX B0 3 A'SHtCTiBHH. B b IJI
n p o H 3BOAC¡r c j ie A y io m H ñ  o n b r r .  H e p e -
HOK HBbi ö hji norpyjKeH B'TiepeBepHy-
TOM nOJIO/KGHHH, T. e. ÖOJiee TOHKHM,
MOpcjjOJTOrHHeCKH BepXHHM IKOHH.OM AO

nOJIOBHHbl B BOAy. H to nOJiyHHJIO'Cb?
OKa3biBaeTCH, h t o  k o p h h  noHBH jm cb
Ha ko Hite qepenKa, norpy>K©HHoro b
BoAy, a no 5e r® — Ha h p o t h b o h o j io j k -
HOM KO H ue, KOTOpblH HBJIHBTCH MOpcjlO-
JIOrHHBCKH HH/KHeÖ HaCTbiO paCTBHHH.
npH 3TOM nOA BJIHHHH6M 0TpHH,2T2JIb- P«c. 152. RBa qepCHKa HBbi B HOpwajIbHOM
'Horo reoTponH3Ma ® oreacTH bojío- h nepeßepHyTOM (£) 'i fm o T inarc ie " r  BemeuHbie Ha u iH ypax b npocTparcT re,
JKHTejibHoro cpoTOTponH3Ma Ka>KAan ¡¡acbimeHHOM boähhwmh napaMH. BcaeacT- 
BB'TKa 'Haorayjiacb ® noAHHJiacb KBep- BHe nojispHOCM, y o6ohx nepenKOB kophh  
xy. JICHO, HTO BHCUIHHe CHJIbl AC®- Pa3BHaHCb Ha MO'pifOIIOrHHeCKH HH>KHeM 

3 g KOHHe (h ): b —  BepxHHH KOHeu qepeHKa.CTByiOT öoJiee 3 Hepr®qHO, ®eM no jio - 1
HiCHHB BeTKH: KaK Bbi e© HH nOJtOJKH-
T e, —  B ce  p a B H o  OHa 6 y A « T  n p e B p a ip a T b c a  b  HOBoe pacTeH H e.

M o h íh o  pa3MHO>KaTb pacTeHHH nepeHKaMH, b s h t h m h  o t  cíeójieñ, h o  m o - 
>KCM JIH Mbl p a 3MHO>KaTb paCTeHHB HBpeHKaMH OT JIHCTbeB? O K a 3bIBaeTCH, 
VAaeTC H  H H o rA a  h  j ih c t  pacTeH H H  3 a c T 3 BHTb nepeH K O B aT bca . K  HHCJiy p a -  
CTeHHH, qepeH K yiO m H X C H  JIHCTbHMH, OTHOCHTCH ÖerOHHH. JIHCT ÖerOHHH cpe- 
s a io T , K J ia A yT  Ha n e c o K , H aK pb iB a iO T  K o jin a x o M  a j ih  t o t o , h t o S h  n c n a p e m ie  
6 b ij io  c j ia ö e e ;  p e 3y jib T a T  b u  b h a h t g  n a  p n c . 153: n e p e iu o K  jiH C Ta y n o p e -  
HHJICH —  A 3 ® KOpeHb H MOJIOAOÍÍ JIHCT; 3 3 TCM Bbi BHAHTe, HTO H3 C3 MOH n J ia - 
CTHHKH JIHCTa Ha TOJICTbIX JKHJIKaX, TAS HMeeTCH MHCHCTaa TKOHb — n a p e H -
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Pnc. 153. Pa3MH0)KeHHe óerOHHH npH noMonjn jincTa. 
Ha imcre o6pa30Bajnicb npu.aaTO’mbie iiohkh, H3 koto- 

pbix pa3BHJIHCb MOJIOÄbie paCTeHHH.

XHMa, TOJKe 0Öpa30BajIHCb HOHKH, H H3 TK3HH JIHCTa nOHBJIHIOTCH MOJIOßbie
pacxeHHH. OöbiHHO npH  3tom Ha . im e re  AeJiaiOT H aflpe3b i, ß jia ro a a p H  HeMy

Ha;3,pe3a«HaH TKaiH'b TTOA- 
BepraeTCH ßojibiuoH aopa- 
HHH, —  ßo.'Ibllie B03p.yxa 
npOHHKaeT B M©WKJieTHHKH, 
CHJIbH©© HABT OKHlCJIHT©JIb-
Hbifl npouecc, flbixaHHe, h 
.nerxe npoHcxoAHT 3ajrr»Ke- 
HH© HOH©« H HX p33BHTH6.

Bo3bMH:Te pacTOHHe —  
cepÄ'63HHK jiy ro B QH (C a r- 
<Tä m i n e  p r a t e n s i s )
HJIH CepaeHHHK TOIIH'HOH
( C a r d a m i n e  u t i g i n o -  
s a, pn c . 15.4), o h  ;ia© T y
OCHOBHHHSl JIHCTOHKa KOpHH 
h noHKH. 3 to pacxeHHe 
M'OJKeT pa 3 MH 0 >K a Tb C. H JIH-
CTbHMB. CepÄeHHHK----3TO
Tpaca, paeTymaa Ha ch - 
pbix 3üjihbiHh x  J iy rax no 
fieperaM pex, pyHbeB. TIpeA- 
CTaobTe eeße, hto pe«a 
pa3jrHJiacb, jiHCTbH eepA©T- 
HHKa OKa3ajiHCb iio a  bo-
AOß; nOHiKH! OTpblBaiOTCH 
o t  hhx , BcrurbiBaiOT Ha no- 

BepxHOCTb BOÄbi, a x  npHÖHBaeT k ßeperaM h  TaM ohh yKopeHHfOTCH. 3 tot 
ecTe'CTBeHHbiH npogecc pa 3 m hojkch h st jiy ro ß o ro  cepAe'THHKa mo>kho na dato- 
Äaxb y  na© b hk>h©. M ojkho ydcvurrbCH ® to m , hto K3JKAHH jimctoh©k , a hx 
ßbiBaex MHoro, mojk6t Aa’Tb hobo©" pacTeHHe, TaK 
HTO H3 OÄHOrO JIHCTa, KÖTOpblH HMe©T A© 20 JIHI- 
CTOHKOB, MOJKHO nOJiyHHTb 20 HOiBblX paCTeHHH.

TaKHM  o6 pa 3p M , y f la e x c a  B e re ra tkbho  pa s- 
MHOxraTb M a c c y  jiy iK H b rx  naM- paexeHHH, koto- 
pbie. n e  B e e r f la  mojkho j is r ic o  no jiyH H Tb 03  c c m h h .
BnocjreACTBHH b u 1 yBHAHTe, hto pa<3mhoxk© hne 
ceMeHaMH sarpyAHHer ©ox.paiH©HH© oopra, Ta«
«a« raM ohciib cjfötfcnaH HaejieAeTBeHHOCTb; npn 
pa 3 m  h 0 >k©hhm jk© HacTHMH pacT©HHH— aepeH- 
«aMH —  Bbl MOHieT© IIOJiyHHTb TOMüue .BOCHIpOH3- 
b©a ©hh© MaTepHHCKoroi pacTeHH» b cjiyaaHX, ko- 
r f la  HyjKHo noJiyHHTb KaKHe'-HHÖyAb caA'OBbie 
paCTeHHH CO CBOeo6pa3HbIMH OT K JIOH©HHHM H, H3- 
npHMep, TaKH©, y  KOTÖ'pblX JIHCTBH IC ÖejIbIMH1 no- 
jioeaMH, hjih u,B©Tbi c onpeAeJieHHOH oiKpacKoö 
jienecTKOB, hjih njio-AH c onpeAeJieHHbiMH' cboh- 
CTB3MH, KOTOpbl© OHH MOTyT yTpaTHTb npH 'C©- 
M©HHOM paSMHOXKe'HHH.

K poM ©  paB M H oxeH H » HepeHKaMH, b caA O - 
BOACTB© npaKTHKyeTCH HHOTA3 pa.3B©A©HHe 0 r -  
b o a  « a m  h . n p H  3tom  ‘cnoeoö©  (p n c . 155) hh>k -
HK3K) BCTKy paCTeHHH1 HarHÖaiOT K 3CMJI© H 3acbll- 
naiOT BjraHiiHoß noHBoß; BepxHHH «oHeu, b©tkh 
yxpenjiniO T b BepTHKajibHOM nojioHxeHHH. 3acbinaHHaH noHBofi nacTb b©tkh  
o6p3'3y©T npHAaTOHHbie «opHH, nocji© nero b ©t«y  orpesaiOT o t MaTepHH- 
CKoro paCTeHHH h nepecaJKHBaioT. Ta« pa3MHO>«aioT HeKOTopbi© HamH htoä-

Phc. 154. JIhct cepaeiHHKa 
(Carda m i n e  u l i g i n o ­

sa) c nomíOH.



Hbie KycTapHHKH, opemHHK (jiemHHy), BHHorpaÄ, Maxpoßyio rB 0 3 f lH -  

Ky h ap.
Eme ßo-nee npocToñ cnocoß — pa3MHO>K6Hne k o p h h m h .
BosbMHTe reoprHHy; H3 ochoto pacTeHHfl b u  MomeTe nojiyHHTb

HecKO JibKo: BaM  Hy>KHO T O jibK o  p a 3 p e 3 a T b  n e p c M b u n c y , c o e A H H s n o m y io  m h c h - 
CTbie KOpHH (pHC. 1 5 6 ). 3 t h  KOpHH C O Ä epX iaT  MHOl’O H e H H ^^ep e H U H p O B aH H b lX  

T K aH eñ , jie rK O  a a io T  h o h k h . E cjivi 
K o p ñ e ñ  u e jib iH  n y n o K , B b i, p a 3ASJM B 
e r o ,  n o jiy ^ H T e  q a c T b  K O pH eB oñ c H c re -  
M bi, K O T o p an  Ä a e T  noH KH  H a c 3 o e \ í  
BepXH eM  KO H pe, H H3 HHX BbipaC TaíO T 
HOBbie paCTeHHH.

Eme HHTepecHee pa3MHomeHHe 
H a illH X  COp'HHKOB, p a 3M HO >Kaiom Hxe>i 
n o A s e M H o ñ  c B o e ñ  n a c T b io .

B o 3bM'HTe, H an p H M e p , o c o t  p 0 3 0 -  
b¿ih (hjih 6yAHK nojieBoñ — C i r- 
s i u m  a r v e n s e  S c o p . ,  pHC. 1 5 7 ).

^ ' 3 t o — q o p H o e  p acT eH H e , c  KO TopbiM  m m  
ycH jie iH H ö  ööpeM C H , 'ra K  K a K  o h o  p a -  
CTeT Ha B c e x  nOJIHX H HBJTfleTCfl 
C epb€3HbIM KOHKypeHTOM  HaiHHX n o j ie -  
B b ix  K y jib T y p ,

B y / iH K  H M eeT M o m u y io  K o p H e s y io  
CHCTeMy; r j ia B H b iñ  K o p e H b , im y m H ñ  
« a  r j iy Ö H H y  Ha 5 — 6  m, # a e x  b  p a 3 -  
HblX H anpaB JieH H H X  ßOKOBbie KOpHH,
3ajieraiomHe ropH3QHTajibHO. Bce b t h  
KopHH o ß jia a a io T  cnocoÖHOCTbio ; r a -  
B a rb  n p n ^a T O H H b ie  i io h k h , h 3 k o t o - 
pbix pa3 BHB3 K)TCH HOBbie HaA3 6MHbie 
cxeßjiH. Ecjih KopeHb ßyAHKa nopa- 
HHTb, ÄbixaHHe TKaHeñ ycn jjH ic» , h  
noHKH craHyT noHBjiHTbCH oÓHJibHee h  pac™  ßbicTpee.^ ycTaHOBjieHo, h to  
non AeJieHHH KopHH ßy/m xa Ha H a c x n , « a m e  MajieHbKHñ ynacxoK ero a m -  
hokd b 3  cm y * e  MomeT AaTb HOBoe pacTeHue. HenpaBHjibHan oßpaßoTKa 
nojiH, 3acopeHHoro ßy/mKOM, n o B e a e r  k  x o M y , h t o  ßyAeT B0 3 HHK3 Tb Bce

Phc. 156. KopHesaa cncieMa reoprHHbi 
( D a h l i a ) ;  pa3,nejmB ee, «3 K am oro 
KjiyöHeBHÄHoro KopHH mcmkho no^yqHTb 

HOBoe pacteHHe.



Pac. 157. ByiwK noacBoñ, min ocot pcbobmh ( C i r s i u m  arvense) :  BHeuiHiiñ bhæ (4) 
« jioJUGMHaa aucTb paCTeuMH (b) c oóujibHbiMK npBAaTOM..uMn ntmaMH na KopneEoił

CMCieMe.



fio jib iue  h 6oAbme nokek, ti íioíte CíiAómb nokpoetca poáeíxaMH jm m é B  
h cTeSjiHMH óyníiKa. 3 tot npHMep noKa3biBaeT, Kan Hy>Kno xopom o 3HaTb 
Shojiothio pacieHHH T o ro ,  1ito6h  c hhm  ycneuiHO óopoTbcn.

npHM ep cppHHKa, pa3M no;Ka iom erocfl K O p u e  b  h m.e_M, íib ji aerea x b o u i, 
nojieBoñ (E  q liT s ~ e  t u m a r v e n  s e  L .). K o p n e B H m e M  m m  Ha3biBaeM
riOfl3eMHblñ BHAOH3MeHeHHbIH CTeÓeJIb M HOrOJIO THHX TpaBHHHCTblX pacTeHHH, 
b  kotopom OTKJiaabiBaioTCH 3anacbi nuTaiejibHbix BemecTB. Í Io  BuemHe.wy 
BHAy oho noxo>ke Ha KopeHb, ho oTjmaaeTca ot nocjieAHero «ajiHHHeM moji- 
khx njieHkaTbix hjih aemyeBHAHbix jihctohkob hjih pyQuoB nocjie hx onaAe- 
HHH. KpoMe Toro, KopueBHine ouiim aeTca ot xopHa ocoóeHHOCTHMH cBoero 
aHaroMHHeckoro cTpoeHHa h OTcyTCTBHeM^e^HKa Ha KOHyce HapacTaHHa.

H a  p n c . 158 H3o 6 pax<eH  n o jie B o i i  x b o iip  ( E q u i s e t u m  a r v e n s e ) .  
B u  BHAHTe e r o  HaAaeMHbiH 3e j ie H b ii i  c r e S e jíb ,  a riOA h h m  A B y x 'b a p y c H o e  
c MHoroxHCJieHHbiMH n o  h k a m  h K o p u e B iu p e , K o ro p o e  r j iv P o k o  y x o f lH T  
b  noHBy. Bu MOJkeTe, C k o jib x o  yrojiHO, o f ip b iB a T b  HaAaeMHbiií C Te& e jib  
X B o m a , —  o h  ÓyaeT O Tpac iaTb  cHO Ba. I lp n  HenpaBHJibHOH B c n a u ik e  3eMJiH 
Bbi T o j ib k o  p a 3o p B e ie  K o p H e B H iu e  Ha n a cT H , K a x iA a a  a a e T b ' A á c T  n o a x y ,  
a n o c jre  3Toro x b o u i. p a 3p a c T e T c a  e m e  c n jib H e e .

TaKHM o5pa30M, noHHTRe qepeHKa, t . e. aacTH pacTeHHH, Aaiomen 3aTCM 
noHKy, pa3BHBaiomyioca b MojiOAoe pacTeHue, mupoKO oxBaTbiBaeT Bce 
opraHM — jmcTbH, cTeSjrn, KógHeBHma, kopHH. H 3 3thx  HacTOH pacTemia 
mo /kho nojiyaHTb uejioe pacTeHHe.

M o >kho  AOÓaBHtb, hto  H ekoropbie  pacTeHHH paaMHomaioTCH em e
n  o  Ji 3 y, h , h  m  h c T e f i j i f i M H  h jih  y  e a m .h ,  k a k ,  n a n p H M e p , 3eM JiH H H ka ,..
KJiyóHHKa (pnc. 159). y  c a m h Ha3biBat0Tca t o h k iic  noApym ie rnÓKHe ctcójth, 
o6pa3y iom ne  b y a a a x  np«AaTOHHbie k o p h h  h nom íy , H3 KoxopoH pa3BHBaeTca 
HOBoe pacTeHHe. BnocAeACTBHH we>kAoy3JiHH no ji3yaH x CTeQjieñ OTMHpaioT,
11 o6pa30BaBmnecH TaxHM nyTeM MOJio;ibie pacTeHHH HamiHaioT caMOCToa- 
TejibHoe cymecTBOBaHHe. B xyJibType 3 eMJiaHHKy h  KjiyÓHHKy pa3BOAaT 
ycawH, Aejm  h x  Ha aacTH, h hs xamAOH aacTH nojiyuaiO T HOBoe pacTem ie.

y '  B b icu iH X  pacTeH H H  c y m e c T B y iO T  e m e  ueK O TO pbie  c n e m ia jib H b ie  o p ra H b i 
B e re T a T H B H o ro  p a 3MHo>KeHHH, ocH O B aH H bie  n a  3 a jio * e H H H  o S iu tb H p ix  n o a e x . 
B o 3bMHTe OÓblKHOBeiIHblH J iyK  HJCHOKj, nopC H  HJIH T IO JIbnaH, JIHJIHK) H A p y rH O  
pacTeH H H , KOTOpbie HMeiOT JI y  k  O B H U, b l. J I  y  K O B H U. a  3TO IIO A3eM H bIH  
BHAOH3MeHeHHbiH yK o p o u e H H b iH  n o 6 e r  (pHC. 1 6 0 ). H u a rn a a  ocH O B H aa u a c T b  
jiyK O B H U b i H a3biBaeTCH a  o  h p  e m  h npeA C T aB A aeT  c o 6o h  c u j ib i io jm o p o u e H -  
H b iíi C T e ó e jib , o t  B e p xH e ñ  n acT H  K O T o p o ro  n o A H H M a io T c a  n jio T H O  o x B a T b iB a io -  

H [H e  A p y r  A p y r a  (p n c .  1 60 , A, B) h a h  HepenHHaTO  n p H K p H B a io m « e  A p y r  
A p y r a  x p a n M H  (p n c . 160 , B) MHCHCTbie c o a H b ie  H e m y n . 3 t h  n e m y n  — b h a o - 
i i 3M eH eH Hbie jiH C T ba , K o jo p b ie  fiBJim oTC H B M ecTH JiH m eM  3a n a c H b ix  i iH T a T e jib -  
H b ix  B em e cT B . I la p y iK H b ie  n e m y H  c T a n o B a T c a  c yxH M H , nAeH H aTbiM H  h  B b in o ji-  
HHIOT A H m b 3am H T H yiO  pOAb. BHH 3 OT A O H pa H A yT  KOpHH, Ha 3H M y OHH OTMH- 
p a io T  a BecHOH n o flB J im o T c a  HOBbie k o p h h . H 3  B e p xym e vH O H  noHKH A o im a  
p a sB H B ae T ca  H aA aeM H b iií n o 6 e r .  B n a a y x a x  n e m y H  h j ih  jiH C TbeB JiykO B H u.b i 
3aAO>KeHbi n a 3y m H b ie  i io h k h  (« 3 y ó k H » , « A e T k H » ); H3A p e 33 MH m o >k h o ^ h c k y c - 
CTBeHHO BbI3bIB aTb 0 Ó p a30B aH H e  O TA eJIb lIb lX  « 3V 6 KOB», H H3 OAHOH JiyK O - 
BHUbl H epeA kO  MO>kHO nOJiyHHTb, TaKHM  0 6 p a 3 0 M , AeCHTOK MOJIOAHX A y k O - 
BHU —  «A eTO K ». J ly x o B H u a  —  s t o  o p ra H  n e p e 3HMOBbiBaHHH h  b  t o  m e  BpeMH 
o p ra H  B e re T a T H B H o ro  p a 3 MHOH<eHHH. B  n a q y x e  x a m A o r o  JiHCTa M o m e T  3aAO - 
jK H T b ca  n o H k a  h , p e r y j iH p y a  s t o t  n p o p e c c ,  m h  p e ry A u p y e M  B M ecxe  c t c m  

p a 3MHO>keHHe A a H H o ro  c o p T a .
H t o  T a x o e  KapToepeAb? M b i aacT O  cJ ib im H M , h t o  s t o  « k  o  p h  e n j i o a » , 

HO 3TO IlOHSlTHe He TOHHOe, OOTOMy HTO KapTOCpeJIbHbie KJiyÓHH, HaXOAH- 
m necu b  3eM Jie, — s t o  He n j io A b i.  ÍIjiOAbi y napTO C pejia  H axoAH TC H  h c  i io a  
'áeM A eñ, a Ha B e p x y m x a x  H a A a e M H b ix  cT eS jie H  (p « c .  161, A). B HHiKHeH h o a - 
3eMHOH n acT H  K a p T O tp e jib H o ro  c T e S jm  ( d h c . 161, E) B 0 3 iiH K a i0 T  t c h k h o , r n 6 - 
KHe BeTBH —  C T O  j i o  h  b l, n o xo>K H e  Ha y c b i M H o rn x  pacreHHH; o h h  p a c T y T  
b  3eM Jie  h o 6 u h h o  Ha h x  x o m r a x  ofipaáyioTCH yTO Jim eH H H  —  k  a  y 6  h  h ,





acjié&CTBHe toto, hto cío a a nocTynaiot Há jihctlCb nmaTéJibHwe BemećTSa, 
KOTopue OTKJiaabiBaiOTCH b BHfl-e KpaxMaaa. TaKHM oópasoM, x j i y ó e H b  
HBJJHeTCH He H6M HHblM, KaK BH.T,OH3MeneHHbnt nOABeMHbIM CTCÓjieM, HariOJI- 
HeHHbiM 3anacHbiMH nHTaTejibHbiMH BemecTBaMH. Ha noBepxHocTH xjiyöHa 
HMeKJTCH Heóojibimie yrjiyöjieHHH, npHxpbiTbie He hi y e b h a h bi m h jiH’CTOHxaMH. 
3 to — noKOHtn,HecH nonxH, hjih Tax Ha3MBaeMbie «rJiaaxH». KapTO(j>ejibHbie 
KJiyÓHH oceHbio nepexoa,HT b cocTOHHue noxoa. Ecjih coxpaHHTb xapTocj)ejib 
B XOJlOflHOM MCCTe, OH «CHUT», BHeiHHfi OH HO H3MeHHeTCH B TeHOHMC 3HMH,

a BecHOH H3 nonex («rjia3KOB») BbipacTaiOT mojioahc noöern. M ohího  pa3- 
pe3aTb KapTot|)ejibHbiH xjiyöenb na Hecxojibxo xacTeñ h KâîK^aH nonxa AacT 
KapTo4)ejibHoe pacTeHHe. Ha 3tom ocHOBana pexoMenAOBaHHan ana a . 
f .  / I .  J I b i c e H K o  nocaAxa xapToc|)eAH BepxymxaMH, Hbwe lunpoxo npHMe- 
HHCMaH b CCCP. iJ j iH ^ T o ro  cpe3aiOT Bepxymxy xjiyÖHH, oöbihho necyipyio  
HaHÖOJIbUiee KOJIHH6CTBO >K H 3 HC A e H Te JI b 11 bl X «I\Jia3XOB», ’BCCOM 5— 15 a. npii 
nocaAKe xapTO(J)ejiH BepxyuixaMH, cpe3aHHbiMH c xopouinx xpynHbix XAy6- 
hch, noAyHaeTCH 6ojiee bmcokhh ypo>xañ no cpaBHe.Hîno c nocaAxoñ uejibiMH, 
ho 6o/iee mcaxhmh  xjiyöHHMH; xpöMe toto , ÖAaroAapn ncnoAbsoBaHHio Bep- 
xymeK xax  nocaAOHHoro M aiepnajia, coxpaHHCTCH öojibmoe KOjinnecTBo xap- 
TOi})ejiH aah  npoAOBOJibCTBeHHbix HCJieii.

223



Tenepb Mbi nepeátH k cache BaJKHOMy QTAeJiy, k taK naabi*
BaeMbiM n p H B H  b.k a m .

y>Ke na 3ape ceabc koxo3 hh ctbchhoñ AesrrejibHOCTH AeJioBena übijio noA- 
MeqeHO ato MO/KHO cpamHRaTb Me>KAy coóoñ AGa pacTeHH», npHACM caho 
pacTeHHe AaeT KopeHb, a Apyroe —  u,BeTyin.He bctkh, npHHOcaiuHe njioAbn 

OfibiHHO roBopHT, ato npHBHBKH 3TO «oOAaropaxHBaHHe» paCTeHHH,

^A yH m eaH e^A H K orO pP ^ra^ np.e;KAe Bcer0 a a íi pa3MHOJK€HHH. HanpHMep, 
AaHHbiñ copt rpyüiráSnoK oTAHAaeTCH npeKpacHbiMH cBOHGTBaMH, ho Ebi He 
S e r e  9TH CBoñCTBa BocnpoKeeec™ nyieM  noceBa. n PH p a 3 M H O > M  ce-

Phc 16ü. AyKOBHubi: A — BHeuiHHH bh« naemaTOH JiyKOBHubi;
£ — ee npoaonbHbiii pa3pe3; ó  — flcmae, creÓJieBaa nacTb ayuo- 
BHiibi, Hecymaa coMHbie qeiuyH — jmcTba; cnpaBa y ocaoBaHua 
AO-ma —  «oaepHaa jiyKOBOTKa ,  acuca“ {d Á )\ B  BiieumMií bha 

aepeiiHaaTOH JiyicoBHijbi.

M6H3MH BbipacTaeT Aepeso, KOTopoe AaeT MajieHbKHe hójiokh, jiHmenHbie 
T oro  BKyca h 3 a n ax a , KOTopbiñ BaM HyxceH. A npn p a3 Miioa<eHHH AepeHKaMH 
HHOI'Aa MO/KeT ÓbITb, H3 TbICHAH AepeHKOB JIHIIIb OAHH AaCT KOpeHb.

roeuKHH opex pa3BOAHT thkhm oópa30M: cHanaAa BbipamnBaioT ahhkh 
nvT€M noceBa opexoB, 33T6M cpesaioT cieSejib, b HaApe3 Kop»eBOH meHKH 
AHHKa npHBHBaioT BeTKy BbicoKocopTHoro AepeBa. OKaPbiBaeTCH, ato Tanoe 
coeAHHeHue — b€tkh, HMeiomcñ Ha ce6e nBCTOAHbie noAKH, h KopueBOii 
CHCTeMbi AHAKa — AaeT HeoSbiKHOBeHHO 6bicTpbie pe3yAbTaTbi: Aepe3 toa 
bu HMeeTe y»e raro a h ; «cjih BM 6yAeTe pasBOAHTb opexoBbie AepeBbH 
nyTeM noceBa opexa, BaM Hy^Ho b JiyAineM uiyAae 10— 11 act A-kh toto,
ATCÓbl nOAyAHTb nAOAbl.

B 3TOM CAVAae 3H3AeHHe npHBHBKH CBOágJCfl K BCreT3THBHOMy pa3MHO- 
X<CHHK) BbICOKHX HO ¿‘Mfc'TBy COpTOB KyjIbTypHHX paCTCHHH. 3A6Cb, BMCCTO 
Toro AT06bI BBOAHTb ACpeHOK B 3CMAIO, Bbl BEOAHTC eiX) B CTeSeAb AHAK3, 
oQAaAaiomero xopoinen KopHeBOH chctcmoh. ^epenoK, KOTopbiH npHfiH- 
B3I0T, nasbiBaeTCH i> p h b o e m, a to pacTenne, na Koiropoe npHBHBaioT,
HH3bíB2CTCH n O JX B O C M. „

ripHBHBKOH AOCTHrafOT pa3AHAHbIX UCACH: [nOBbimCHHH ypOJKaHHOCTH,
noBbiineHHH MopoaocTOHKoera, oSeeneACHKH nepenpecTHoro ontuieHHH h t . a .]

K o p H e a o ñ  m e ñ K o S  Ha3UBaerca mccto nepexoaa Kopfla b ctafieju».
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CymecTByeT mho>k€Ctbo cnoco6oB hphbhbkh, ho HMeeTCH ABa ochobhhx 
motoaŁ  npHBHBKa HepemcoM (hoa Kopy, KonyjmpoBKa, b pacmen) h hPh-
BHBKa «rjiasKOM» hjih noHKoń (oKyjmpoBKa). HMeeTe

KaK AejiaeTCH n p H B H B K a  n o a k o  p y (pnc. 162, Bj? Bbi «Meeie 
AHMOK BbiB€AeHHbIH H3 COMHH, H BOTOHKy, KOTOpyK) HyJKHO npHBHTb. Bbi HBfl-
ueaaeTe kodv AHHKa, koco o6pe3aeTe oneHb octphm hojkom nepeHOK h npn- 
S T b iL S f e r o  S hm oópaaon k AHHKy, htoóh KaMÓnił J M J L  no bob- 
MO/KHOCTH conpHKacaJicH C KaMÓHCM AHHKa. Kohohho, C3AOBHHKH, KO™P“  ̂
AejiaioT MaccoBbie hphbhbkh, MoryT mwero we 3HaTb o k3m6hh, ho onbir 
noKa3aA, KaK ny>KHo co- 
eAHHHTb npHBOH c ahhkom,
HTo6bI noJiynHJiHCb xopo-
mne pe3yjibTaTbi. 3aTew
MeCTO coeAHHeHHH o6bh- 
3biBaeTCH MonajiOH h 3ajffl- 
BaeTca caAOBbiM BapoM 
CMeeblO BOCKa C JKHpOM,
cmojioh. flejiaeTCH sto AJin 
Toro, irro6bi ycrpaHHTb no- 
Tepio BOAH nyTeM ncnape- 
hhh c o0Ha>KeHHOH no-
BepXHOCTH.

,HpyroH npneM npn- 
bhbkh: Bbi BCTaBjineTe npH- 
boh He noA Kopy, ,a.B pac-  
me n. ripn 3tom pacKajibi- 
BaioT noABOH (pnc. 162, B)
H BCTaBJiHioT ib meJib 3a- 
OCTpeHHblH KJIHHOM npHBOft 
T3K, HTOÓbl COnpHKacajIHCb 
K3m6hh cpamHBaeMbix pa- 
rreHHft. flejiaeTCH eme npH­
BHBKa «c e A Ji o M» — nepe- 
hok cpe3 aeTca ycTynaMH, 
b 3tom cjiynae njiOTHOCTb 
COnpHKOCHOBeHHH KaMÓHCB 
eme yBejiHHHBaeTca. r ip n  
« K o n y j i n p o B K  e» (pnc.
162, A) npHBOH h noABOH
HMeKDT OAHHaKOByK) TOJI- 
m,HHy h hx njlOTHO coeAH- 
hhkdt koco cpe3 aHHbiMH no-
BepXHOCTHMH.

O K y j I H p O B K a  HJIH 
npHBHBKa «r ji a 3 k o m»
3aKjnonaeTCH b tom, hto 
c pa3BOAHMoro AepeBa 
cpe3aeTCH KyconeK Kopbi

Puc 161. KapTOcbeJib ( S o l a n u m  t u b e r o s i i m ) .  A  
HaflśeMHafl Macib pacTeHHa («bctm, nJioflw); b  —  hhikhhh  
"acTb nafl3eMHbix CTeóaeii h noaaeMHbie c re fiM  -  cioao- 

Hbi (c), Hecymae KJiyÓHH.

HT06bI'npąaPTCH KvconeK kuum nonKOH, npnneM cpesaeTcn oh TaK 
io S a T e  <5 JanoBpemAeHa a ™ ,  T.e. Te
3 ApeBecHHe, ao jp k h h  6 biTb cpesaiibi, a He BbipBaHbi. « rjiasoK »  Bcraan 
TOA KOPY AHHKa, njlOTHO n e p e iS a iO T ,  saJinsaioT BapoM (pac 162, f ) .  
DnwTHiiH nejiOBeK coBepmaeT 3Ty onepannio oneHb óbiCTpo. IlepHOA np 
«  B e c S  S otkhI  h xoPouihh npHBHBaAbiilHK, HMen HOAroTOBJieH- 
HHft MaTPDHaA, MOKeT npHBHTb 3a AeHb oneHb mhoto.

M oL o y Ka3aTb eme oahh H3 cnoeoóoB npHBHBKH 3TO ™
W3 H o 6  ji a K T h p O B K a HJ!H n p H B H B K a  c f i J I H J K e H H e M  (PHC. 162 
Koral coamHBaioT npHBOH « no/m ofl, He cpesan npeABapHTejibHO nepeHKa 

n PH 3T0 M cnoco6 e b BereranHOHHMH nepnoA Ha oAHOJieraeM hjih mhoto-
j  a icT i\. < < e ' ? r  ' . 220
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JMTH6M noôere npHBoa cpe3aioT c oæhoh cTopoHH Ha npOTH/KeHHH 4— 6 cm 
KOpy c yqacTKOM ApeBecHHbi. To >Ke /lejiaeica h Ha no^Boe. 2are.\i oôHa- 
>K(iHHbie Mecra npnBOH h iioæboh itjiotho npHKJiaßbiBaim Äpyr K #pyry, 
oß:viaTbiBaiOT h ocTaBJiHJOT AO nojmoro cpacTaHHH (oôwhho a o  cjœayiomero

3

Phc. 162. Pas.ïH'iHbie cnocoôbi npHBHBKH: A — KonyjinpoBiia; £ ~  b pacipen; B]— rio/( Kopv; 
P  OKyÆHpoBKa; zji — „r-Maoic“ — nema c y ubctkom Kopw; Ą — npiiBHBKa ¿6 -ímKenHeM:

n  — noÂBoft, np — npHBoft.

ropa). Kor,n,a ohh cpacryxcfl, noôer npHBoa OTpe3aiOT o t  mhtcphhckopo 
paCTCHHH.

r ipa  y^aHHOH npHBHBKe KaMÔHajibHaH TKaeb ^.Byx pacTeHHÖ, cocTaBjieH- 
vibix BMecTe, iiammaeT ôticxpo ^ejiHTbCH h pacrH, oôpaaya MOK/iy npHBoew 
h no/iBoeM K a j i  Ji y  c, hjih HanJibiB. H 3 napeHXHMHOH tkhhh Kajuyca æhi})- 
(pepennHpyioTCii npoBOAHiuHe ajie.MOHTbi, coeAHHafomne coo t b e t c t b y 10 m ne
T K a HH npHBOH H nOßBOH.
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h  hdhbHtom pacTCHHH 06e qacTH oÔMeHHBaioTcH tcm, hto KavKAaH 
H3 mix BUpaôaxbiBaeT KpoHa hôaohh, npHBimH Ha MeAKoriAOAHyio hôaohio, 
nocbiJiaeT BbipaôaTUBaeMue eio nHTaiejibHbie BemecTBa b KopneByio cHcxeMy, 
a KopH^Baa cHCTCMa MeAKonAOAHOH hôaohh nocbiJiaeT nHTaxeAbHbie eew e- 
?TBa b În S b a  npHBHToñ hôjiohh. BjiaroAapa xecHOH cbh3h hPhboh h doabo*
5 ï K O « ïïe “ r » ™ . » .  *p y r  ™  AP,ra
ecjiH BeTKy Ôbicxpo pacxymeft hôjiohh npHBHXb
hôaohio, HMeiomyio CAaôo paaBHxyio KopneByio cHCTCMy), to
JiHKOBoe flepeBuo, ho saxo ôbicxpo aaußexaiomee (nepea 3—5 jiot bmoct
10— 12 AeT) h oôHJibHO nJioAOHOcamee. M R «  . „ ó o a

R HacTOHiiiee BpeMH, b pesyjibTaTe pa6 o i H . B. i l n n y p  »
T JJ J l b i c e H K O  h hx yqeHHKOB, m u  sHaeM, hto npHBHBKa hb^ tch 
He TOAbKO cnocoôoM BereTaTHBHoro pasMwmenHH, a . “ eTCH
ôojiee cjI'O/Kh h îî npouecc: b bthx  vcaobhhx , kopah P le n n e  oHTaexcH

n nvro ro  V paCTHTCJIbHblX OpraHH3MOB MOryT BOSHHKaTb TaK K e  KaK 
^ y ^ Ä ^ H O B «  Hepïbl, B TO H HJIH HHOH 
m nlcH  noTOMCTBy. Hwane roBopn, npn npHBHBKax » le e r  M «rro 
rHÔDHAHSaiIHH HeBOAbiJO BOSHHKaeX BOnpOC MOJKHO AH IipHBHTb ™OOe 
Ä  «a aH,6 oa apyroe p a c « .  H phbhhkh J « ™  ¿ J 3“ ™  "P» 
ÔAH3KOM * pOflCTBe MOHifly HOÂBOeM H npHBOCM, HanPHM€P M eaw y co^ mk  
OAHoro  BHA3 . B o3MO>KHbi HpHBHBKH pasHbix BHflOB oahopo poAa. TpyA  • 
y  i  HPHBHBKH MOIKAy HpeACXaBHXeAHMH p33HbIX ^M e iK X B  BoAbHIHe 
AocTHJKeHHH b oÔAacxH npHB'HBOK M e*A y  OTAaAeHHbiMH no poACTBy pacTe 
TOHMH HOAyneHH H . B. M H H y p H H b l M . - C  «OKOXOpblMH H3 HHX Mb. HO-

3iiaKOMHMCH B rAaBeaH^ B̂ e^ cMOT e npHMepoB BereTaxHBHoro pas-

mhoacohhh; oho tocho cbh33ho c npamoxofi. t «  k «  af  < 
ynpaBAHTb /KH3 Hbio pacxoHHH, 3acTaBAHH ero pací

ny^pOaccMOTPHM Tenepb HecKOAbKo npHMepoB ôecnoAoro pa3MHOJKOHHH.
y  caM o l oôbiKHOBeHHOH b oKpecTHOcxHx JleHHHrpaAa HHTHaTOH BOAO- 

POCAH VAOXPHK? ( U l o t h r i x ,  p a c .163), KOTopaa MaccaMH pacrer, npHKpe- 
riHBUIHCb KPKaMHHM HaÔepOKHblX, OTAeAbHbie KAeXKH HHTH OÔOCOÔAHIOT 
cBoe COAOPHÍHMOO, OÔOAOHK3 pa3pbiBaeTCH, h epoTonAacT kaotkh bhxoaht 
HapvAcy^B* BHAO opraHHSMa rpymeBHAHOH (JiopMbi c nexbipbMH pecHHHKaMH 
HAH SvTHKaMH (pHC. 163, s), HOCpeACTBOM KOTOpblX 3X3 KA6TK3 MOACeX 
ABHraTbCH Taxai! KAeTKa hmcct xpoMaxo^op — HOCHxejib XAOpo(|)HAAa, 
K p a J ^ r rA a lo K  H^BCXBHXeAbHblH K CBexy H TOM caMbiM y jTaa™ ^ ^ ;  
JKGHHeM pecHHHeK. 3Ta aoocnopa (iiHorAa b KACTKax n R
TH H X-H X oôpasyexcH ox 2 ao 8 h ôoAbrne) MO*ex â^ b™ ho pearipyn  
raxbCH b BOÂe, cooÔpasHO hbaohhhm xeMOxaKCHca, ocote*.ho pearaPyH
Ha CMT. flBHHiCHHC M H I, CHJiy THÍK6CTH. B
nAiIOTCH CBOHM ÓeCUBOTHblM KOHUOM K K3KOMy H ; YÂ g HOByiO
M e x y -K  K3MHK), K ôepcry h 3Aecb Hannnaex
MOAOAyio HHTb, ôbicxpo pacxymyio. BnarOAapn oto it ci oc^  ̂^  ̂
naTbCH Ha OTAeAbHbie noABHHCHbie kactkh 3 o o c n P xopomnx
BoeBbiBaiox rpoMaAHbie npocxpancxBa BOAoeMoa h ^ T o A H H e c T B e ^ x a -  
vc îtobhhx TeMnepaTypbi h ocBemoHHH, npn AocTaioHHOM KOjmnecTBe 
TCAbHblX BemeCTB B BOAe yAOTpHKC MOHCeX AaTb B KOpOTKOe BpeMH MHAA ‘

OCOÔCyuiecTByeT rpnôoK canpoAerHHH ( S a p r o l e g n i a )  — ôecuBeTHbiü
opraHHSM, KOTopbiH b BHAe 6  e ao h BaTbi nY0C^ a,̂ C5̂ * a xT o P1Beex ctodoh 
Ha HKPe p e *e  Ha k h b h x  b o a h h x  îk h b o th h x , oKyTbiBaH hx co Bcex cropon,
VAvmaHHX ecAH ohh CAaÔbi. Oh Aaex B BOÂe na KOHpax cbohx HHTen pac- 
mHD?HHH B KOTOpblX KJICTOHHbie HÂpa AeAHTCH MHOrOKpaXHO, X3K H TO Bce 
pacuiHpeHHe 3anoAHHeTCH Maccoß KJieToqHbix HAep h oKpy>Kaiomen hx npo- 
To n Aa 3 mo ñ nocxeneHHo SAecb oôpasyioxcH m ho ro h h c Ae h h bie kactkh c o i m  
TOKKOñ OÔOAOHKOH H AAHHHbIMH peCHHHKaMH HAH JKryTHK3MH (PHC. 164)..
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3aTeM BMecTHJiHme sthx kjigtok HaBepxy ocjihshhctch, b cHjiy nero o6pa- 
3yeTCB OTBepcTHe, nepe3 KOTopoe ohh bhxoaht Hapy>Ky h miiaBam b BOfle. 
¡.riponjiaBäB^HeKoTopoe BpeMH, ohh ocTaHaBjiHBamcH, ofleBamcH oôojioh- 
KOH H Hepe3 H6KOTOpoe BpeMH OÔpa3yiOT HOBbie 3O0CnOpbI, OÔblHHO nOHKO- 
bhahoh (ÿopMbi. nocjieflHHe, npHBJieKaeMbie npoflyKTaMH rHHeHHH 6ejiK03 

a KaKoro-JiH5o HŒBOTHoro, oce-
flam  Ha hcm h npopacTam b ho- 
Bbie HHTH, canpoJierHHH.]

TaKHe sjieMeHTbi pa3MHO* 
JKeHHH — B iBHfle KJieTOK, CBO- 
ÔOflHO flBHHiyUIHXCH B BOfle, HO- 
CHT Ha3B3HHe 300CHOp,  a 
BMeCTHJIHmaj b KOTOpblX OHH 
o6pa30BajiHCb, Ha3biBamcH 300 - 
c n o p a H T H H M H  (pnc. 164).

Cjiobq «300» noKa3biBaeT 
Ha HeKOTopoe cxoactbo hx c
HiHBOTHblMH.

06pa30B3HHe 30ocnop Tec- 
H0 CBH33H0 C BOflHblM o6pa30M 
X<H3HH paCTeHHH; TOJIbKO B BOfle 
npn flocTaroHHOM ocBemeHHH, 
npH flocTaTOHHOH TeMneparype 
IB03M0>KHbl >KH3Hb H C})yHKHHO- 
HHpOBaHHe 3THX OpHrHHajIbHblX 
KjieTOK. Ha cyme flBHHteHHe 
3oocnop c noMouibio pecHHHeK 
CTaHOBHTCH HeB03M0>KHbIM, H 
300CnopbI 33MeHH10TCH flpyrHM
THnoM KJieTOK yx<e HenoflBHHt-
HblX, HO Hpe3BbmaHH0 MHOrOHH- 
CJieHHblX H CnOCOÔHHX pa3MHO- 
HiaTb flaHHbiH opraHH3M qpe3- 
BblHañHO ÔbICTpO.

CpeilCTBOM KOTOpofi BOAOpoCJIb npHKpeiMHeTCH K ’ H o  KyCOTeK
cyôcTpaTy; k. 3 —  kjictkh c 30ocnopaMH; a — buxoä  JIHCTa KapTO(})ejiH. M3 ero ycTb- 
3oocnop U3 hhth : 3 — 3oocnopa; k . z —  k iiü t k h  Hî ia BbixoflHT Hapymy hhth Kap- 
c raMeTaMH; z — ra.MCTa; 6  — blixoä raMeT; TocpejibHoro rpHÔKa (f)HTOcbTopa 

k  — KonyaaijHa (cjwaHHe) raMeT. ( P h y t o p h t o r a  i n f e ­
s t  a n s), npHHHHHiomero HHorfla 

ôojibmoH ymepß ypo>Kaio KapTocJiejiH. Ha cbohx Koimax rpn6 ohiohkobh- 
BaeT OTfleflbHbie HenoflBHHiHbie KjieTKH, fl obo jimio KpynHbie, KOTopbie nojiy- 
HHJIH Ha3B3HHe K O H H f l  H S. KoHHflHH na flam  Ha JIHCT H JieJKaT Ha HCM flO  
Tex nop, nona poca hjih flomflb ne noxpom  hx; b BOfle hx eoflepjKHMoe fle- 
JIHTCH, H T3KHM nyTeM 06pa3yiOTCH 300Cn0pbI, KOTopbie 3aTeM BbIXOflHT H3 
KoHHflHH b Kanjiw BOflbi. HHorfla KOHHflHH, nonaB Ha jihct, npopacTam, 
He o6pa3yn 30ocnop, a f la m  npopocTKOBbie TpyôoHKH. B stom cjiyqae 
flBHJKeHHe coBepmaeTCH nyreM pocTa TpyôoneK, otpoctkob, HanoflHeHHbix 
n p 0 T 0 n jia 3 M 0 H  H KJieTOHHblMH H flp a M H .

B o6ohx cjiyqanx rpn6 qepe3 ycTbHua npoHHKaeT b mokkjicthhkh, rfle 
h paapacTaeTCH b fljiHHHbie TpyôoHKH h iiycnaeT b kji€tkh nHTaromero pacTe- 
HHH npHcocKH, HAH raycTopHH— opraHbi BcacbiBaHHH, 3aMeHHK)mne 3TOMy 
napa3HTHHecKOMy pacTeHHio kophh. AHa.iorHHHo pa3MHo>KaeTCH rpnôoK 
njia3Monapa (P 1 a s m o p a r a), napa3HTHpyiomHH Ha JiHCTbnx BHHorpafla 
(pnc. 165, A ).

B 3TOM ceMCHCTBe — nepeHocnopoBbix rpiiöoß — npoH3omjia 3Bojiiohhh 
3oocifopaHrHH, npeBpameHHe ero b kohhahio,

TaKHM o6pa30M, cyxonyTHbie rpnöbi BbipaßoTajiH hobhh cnocoö pa3MHO-

Phc. 163. Ham aiaa Bonopocjib yaoTpHKc ( U l o t h  
r i x  ż o n a t a ) :  p  — pH30H«aabHaa KaeTKa, no-
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awHHH crajiH oxmenjmxb ko  h h ä h h -o ifle jib H b ie  kjictkh, pacnpocxpa- 
HHioSecH b B03ÄymHOH cpeÄe c noMOiiibio B03ÄyuiHbix t6H6hhh.

B jiioöoM JKHJIOM noMemeHHH mm HañaeM orpoMHoe nacejieHHe rpnßos. 
3xo canpo4>HTHbie rpnöbi, nnxaiomHecH bchkhmh mcptbhmh opraHHHecKHMH 
BemecTBaMH, HanpHMep, TaK HasußaeMhifl neHHUHJWHyM ( Pen ,cfi' l 1 m hoL m 
ijiecneBbiH rpHÖOK, khct€bhk, hjih HepHHJibHaa nJieceHb (pnc. 166). M hohim 
Ö r “ a°eo" oe “ ram o  n3Becrén, noTOMy t o  cnocoöeH mottlch na rap«H- 
Säi: S  TOHHaa CTOHT * flonro, oh» noapb.Ba.OTCH aoaeHCBaTO-cepHM

Phc. 164. 3oocnopaHrüH 
h 30ocnopu y canpojier- 
hhh (Saprolegnia).

Phc. 165. Kohhähchociim c kohhähhmh: A  — Ha jwcTe 
BHHOrpa.na, 3apa>KCHHOro rpn6i:oM naasMonapoH 

(P la s m o p a ra ) ;  5  — Ha jihctc KapTO^ea«, 3apaiKeH- 
Horo ^3HTO(J)TopoH (P h y t o p h t o r a i n f e s t a n s),
a _npopacTaHHe kohhahh h bmxüa 300cnop, 3

30ocnopa; 6 —  npopacTaime 300cnopu.

S°SSÄ'H OTtlOHKOBblBalOT urac.lb,:».. MTKH -  KOHHIHm 3 t H O T H  CjaÖHM «B -
HienneM Boaayxa B aTMOcfepc H « P » "  S t “  3
MaccaMH nornöaTb ot HeaocraTKa HHTaHHH, HO pa3MHOH.aK.TCH,
„aöyKb Bnaa.Hb.fi i » »  HOBbrn w « .
noKpbiBaiOT ero Scjihmh xjionbHMH, a 3aTeM P RPTTPHORaxo-ceDVio.
KOîipbie mchhiot oKpacKy rpHÖa co S e x
Kohhahh -  Moryqee cpeÄcxBo paaMHoaceBM h paMeaBanaa ^  qaCTO
6bixb HM6HHO noaxoMy KHCxesaa nJieceHb h ¿ MHoro mapa.
BcrpeiawmHMCH h nanöojiee p a c n p o c x p a H e H H b i M a e

rnenHUHJiji h «eKoxopbie Äpyrne rpHöKH (acneprajui h apo 
BemecxBa, yÔHBaromne hjih noÄaB.xHiom,He pa3BHTHe MH.  ̂ n e H H UH £- 
Hbix MHKPOÖOB. BblXHHCKH H3 3XHX BemeCTB nOÄ H33BaH qañojie-
S H H a hL  cetaac rpoMaÄHoe SHawHHe b JieneHHH uejioro PHÄa aaöojie

B3 HHH jih B03bM6M Apyroß rpHô — ôejiyio nJieceHb (M  “ nux^B e^ecx^B H ^ 
ría phc. 167 axox rpn6, pasBeaeHHufl b Hacxoe nnxaxeJibHbix n / np0. 
ÄHxe h ero inapoBHAHUH cnopaHrañ —  MemoK, coftep»HM po
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TOÏÏJiaCT) ÄejIHTCH Ha MHO/KeCTBO OXßejIbHblX KJIOTOK. I Í 3  3THX KJieXOK H 06- 
pa3yiOTCH MHoroHHCJieHHbie cyxonyTHbie cnopu. Memox 3axeM jionaexc», 
caopbi pacceHBaiOTCH KpyroM Ha 3HanHTejibHoe paocxoHHHe. Tai<He cyxonyx- 
Hbie cnopbi y rpnöoB — HBJieHHe caivioe oöbiKHOBeiraoe.

Phc. 166. Ciraannjiecem, m u  khctcbhk ( P é n i c i l l i u m  g l a u c u m ) :  
A  — MHijejiHH c KOHHjueHOCHa.Mu u ko hhäm m h ; B — KOnH^Menoceu; 

C KOHH4MMH (npH ÓOJIblIieM yBeJIHueHHH).

Bh , Hasepnoe, aaMenajin, hto oceHbío, Koi\na Myxn b komHaxe cxaHo- 
BHXCH BHJlblMH, OHH npHKJieHBaiOXCH K CT&KJiy HJIH K paCXOHHHM; npH 3X0 M 
BCH Myxa noKpbmaeTCH öejibiM HajiexoM, Kan 6m oöcbinana jvryKoñ. Ecjih

,C

Mjxxa npHKJienjiacb k cxeKJiy, Bbi bh^htc, hto stox Hajiex paaöpacbiBaexca 
h KpyroM Myxn no cxeKJiy Ha HexoxopoM paccxosmim ox nee (pnc. 168). 
3xo Bce KOHHAHH, ox/iejibHbie KJiexKH, oxnoHKOBaBuiHecH u c chjioh ox6po-
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oieHHbie o r rpHÔKa E m p u s a  m u s c a e ,  kotoPhh Bbipoc b stok Myxe 
u yonji ee. Kohhahh -  oneHb MeJiKHe, JierKO nepenocHrc* BerpoM no - 
AaioT naccHBHO Ha nHTaTejibHbiH cyocTpaT, Ha KOTopoM Moryr P ^ mh 
HiaTbca Aajlbme. B KopoTKoe BpcMH mm mo>kcm nojiyHHTb KOJioocajibHoe 
KOAHHCCTBO — COTHH TbICflH OCOÓCH.

y  HeKOTopbix rpHÓoB (HanpHMep, roAOBHeßbix) oöpaayiOTca cnopw 
c oHOHb TOJiCToñ oöojiohkoh, ßjiaroAapfl HeMy ohh xopouio 3amHuieHbi oi 
BHeiHHHX BpeAHbIX B03A6H- \ i \
ctbhh, — 3TO TaK Ha3biBae- V . \
Mue X Ji a M h ä o c n o p h . “ v V 'N
Ohh 6ojiee CTOHKHe h co-
XpaHHIOT ;ÄH3Hb B TeHeHHe 
Aojiroro BpeMeHH, nacra b 
CaMbIX THJKejIbIX yCJIOBH- 
HX — npH cHjibHbix 3acy- 
XaX, npH CHJIbHblX Mopo- 
3ax.

3oocnopbi, cnopbi, .ko­
hhahh h '.np. —  oTAejibHbie
KjieTKH, KOTOpbie OTO OH KO- 
BbiBaiOTCH ot opraHH3Ma, 
hbjihiotch cneuHajibHbiMH 
3JieM6HTaMH ó e c n o A o r o  
p a 3 MHOHCeHHH.

TaKHM o6pa30M, b eme
cjiaöo AH(})4)epeHHHp0BaH- .
hom opraHH3Me rpnöoß h Boflopocjieft npoirecc AeJieHHH npHBOAHT k oopa- 
30BaHHK) MHOJKeCTBa KJieTOK, CJiaÓO CnaHHHbIX C OpraHH3MOM, HX BbipaCTHB- 
iHHM, JierKO ot Hero OTnaAaiomHX. 3 th kjictkh JierKO pacnpocTpaHHfOTCH 
y HH3HIHX BOAHbix pacremiH ohh nepeHocHTca H3 dacceiraa b oaccenH no- 
epeACTBOM boabi, y cyxonyrabix pacreHHÖ hx oneHb jierxo pa3HOCHT seTep.

f y  BbicuiHx pacTeHHH (mxh, nanopoTHHKOo6pa3Hbie, eeMeHHbie pacTeHHH) 
TaKHie oôpaayiOTCH enopbi. Ohh B0 3 HHKai0 T 3Aecb jimiib B pe3yjibTaTe peAyK- 
UHOHHoro AeJieHHH h npn npopacraHHH pasBUBaror pacreHHe, Ha KOTopoM 
BosHHKaioT opraHbi nojioBoro pa3MHO*eHHH. riocjie oiuioaotbopeHHh pa3BH- 
aaeTCH HOBoe pacTOHBe, Ha Kotopom o6pa3yiOTCH cHOBa cnopaHTHH co cno- 
paMH. 3Aecb HMeeTCH npaBHAbHan cm en a noAOBoro h SeenoAoro noKo;ie- 
HHH, TOHHee ¿a3 p33BHTHH pacTeHHH (cM.^HHme). 3 to HBACHHe HSBeCTHO 
H y MHOTHX HH3HJHX paCTCHKH — BOAOpOCAeíi H rpHÖOB.]

Phc. 168. My xa,
nopaHfeHHan rpHÖKOM 
9Mny30H (E m p u ś a  
m u s c a e ) .  Boxpyr 
MVXH Ce.'iwii nopomoK 
OTÓpOmeHHblX KOHH- 

ÆHH.

Phc. 169. MacTL kożkhum
MyXH C KOHHÄHeHOCpaMH H 
KOHHÄHHMH aMIiy3bI, npH- 
CT&BU1HMH K BOJIOCKaM

M y X H .



JL

r  JI A B A XII

nOJIOBOE PA3MHO>KEHHE

Fjiasa o BereTaTHBHOM p33mho>K6hhh 6buia oprammecKH cBH33Ha caH? 
JIH30M opraHOB pacTHTGJibHOH >KH3HH. FIpHÔaBHjiCH eme oahh opraH — 
IIOHKa, KOTOpblH MbI H pa3o6pajIH. Mbl n03HaKOMHJIHCb C TeM, KaK HAeX 
yMHOJKGHHe HHCJia O CO 6e H y paexeHHii, KaK c y m e c T B  Majio AH<î>$>epeHii.Hpo- 
saHHbix, Ka>Kaa5i iiacTb KOTopbix M o m  pereHepnpoBaTb pejioe.

,HjIH TOTO, HXO'Ôbl HAXH AaJIbHie, HaM Hy>KHO BepHyTbCH K KJieTKe, HaM 
HV>KHO yCT3HOBHTb T6 OCHOBHbie npOTHBOpCHHH, KOXOpbie KpOIOXCH B ŻKH3HH 
KJieXKH, ÄJI5I Toro, HXOÔbl nOHHXb, TIOHe.My KpOMC BerexaXHBHOXO pa3MHO/Ke- 
HHH, BnojiHe yaoBJieTBopaiomero noxpeÔHoexb b p a 3 m ho jk e h h h , hmcctch eme 
h apyroH THn p33Mho>kghhh — nojioBoe.

KjiexKa mojkcx aejmxbCH hjih npHMbiM aeaeHHeM — a m h x o x h h e- 
C K H M, HJIH aeaeHHeM HenpHMblM, KOTOpoe Ha3bIB3IOT M H T O 3 O M, HJIH 
'< a p H O K H H e 3 O M.

[OcHOBHbie THnbi aeJieHHH KjiexoK 6biJLH ycTaHOBjieHbi h onncaHbi pyc- 
CKHMH 60T3HHK3MH H. H. 4  H C T H KO B b l M, B. H. B e JI H C B bl M. B ÜO- 
cjieAwee BpeMH aejieHHe KJiexoK noapoÔHo ômjio H3yieHO npotj). n. B. M a- 
K a p O B b l M . j

KaK MOJKHO a  e M O H C T P H po B a T b npHMOe AeJieHHe?" Bo3bMHXe KOJKHUy 
KaKoro-HHôyab pacTeHHH, HMeiomyio KpynHbie KJiexoïHbie napa, HanpHMep, 
KOJKHuy jiHCTa rnauHHTa. XOiByio KoxíHiiy noMecxHxe Haa oxBepcxneM 
6aHKH C XaOpOCjîOpMOM HJIH C CepHbIM  3(})HpOM, IlOAepjKHXe Haa 63HKOH 
MHHyTy — abc, aHecxe3HpyHxe Ko>KHiiy, 33tcm noMecTiixe ee b Boay, nocMo- 
xpHTe b MHKpocKon h Bbi yBHanxe, KaK napa aeJiHxcH nepexîDKKoô Ha ase 
u m  Ha xpH HacxH.

npHMoe aejieHHe napa oqeHb Jienio Bbi3Baxb. Ho hxo aajibuie? npHMoe 
aeaeHHe napa ne npHBoanx k oôpa30BaHHio HOBoro KJiexoHHoro opraHH3Ma 
npHMoe aejieHHe napa ecxb ero paapyiuemie l.

Hapo cocxoHT H3 KapHonjia3Mbi — aaepHoro BemecxBa, xopomo o«pa- 
iHHBaiomerocH ochobhhmh «paoKaMH (KapMHH, reMaxoKCHjiHH) h Ha3biBae- 
Moro inoaxoMy x p o M a x H H O M  (xpoMa — KpacKa).

Hapo pacnojiaraexcH b UHxonjia3.we — HeoKpauiHBaiomeHCH hjih cjiaöo 
KpacHipeiłcH njia3Me kjicxkh.

Hapo coaepjKHx haphuiko. HHoraa hx HecKOAbKo.
IÍHxonaa3Ma h KapHonaa3Ma He CMeuiHBaioxcfl, HBJiHBCb KaK 6bi pa3- 

jihhhhmh KoaaoHAHbiMH (£>333MH. HHoraa HaöJHoaaexca ocoöaa oöoaoHKa 
napa.

B HacTOHHiee BpeMH ycTaHOBaeHo, aro aah HeKOTopux opraHH3MOB npsMoe aejie­
HHe sapa »BaaeTCH HopMajibHUM cnocoöoM aejieHHH napa, HanpHMep, y C h a r a .  P ed .
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B npouecce sboaiouhh , Korua noHBHAHCb nepBbie »HBbie opraHH3Mbi 
B BHAC npOCTbIX CeJIKOBblX KOMOUKOB (CM. BblUie CTp. 16), OHH He HMCAH 
pa3flejieHHH Ha uHTonjia3My h KapHonjiasMy.iJlocjieflHHH oSocoDHjiacb Jinuib 
co BpeMeneM, b npouecce AAHTenbiioH sboaiouhh? B cociaB  Kapuonj:a3Mbi, 
auepHoro BemecTBa bxoaht 6ejiKH, npoTen Hono a o 6h we BemecTBa —- npoTa- 
mhhm  rHCTOHbi h THMOHyKjieHHOBaH KHCJiOTa SeAKOBoe BeiuecTBO, o o ra io c  
ooeflHHeHHHMH <})Oc4>opa. 3 th BemecTBa, Bcxynan b TecHbie BsaHMOCBHSH, 
o6pa3yiOT coeahhchhh Tuna nyKJieorrpoTenuoB ( n u c l e u s ^  aupo)- M e K A y  
KapHonjia3Mou h uHTonjia3Mon nponcxoAHT nenpepbiBHbin h HHTeHCHBHbiH 
oSmch BemecTB h uepea uHTonAaaMy, thkhm  o6pa30M, HAepHoe BeiuecTBO 
HaxoAHTCH B nocTOHHHOM o6MeHe c oupyucaiomeH cpeA°H-

E cJIH B3HTb AeJIHmyiOCH TK3Hb paCTBHHH, HanpHMep, KOHUHK CTeOAH MO- 
AOAOTO pacTeHHH hjih kohuhk KopHH, rue «act aHepruuHbiH pocT, ooycjio- 
bachhuh AeJieHHeM kjictok, MO/KHO yBHAeTb na oahom h tom * e  npenapaTe 
uejibiH pha momchtob AeJieHHH HApa, 6JiaroAapH ueMy mowho npocAeAHTb 
Bee cthahh 9Toro npouecca. 3Aecb mh 3aMeuaeM o6pa30Banne MHoarecTBa 
HOBbIX KJieTOK H3 CpaBHHTeJIbHO MaJIOTO HX UHCJia.

E cah Mbi 6yA€M paccMaTpHBaTb noKOHiueecn hapo, to He 3 aM6 THM 
b HCM HHK3KOH CTpyKTypbi. M acca  HAepHOTO BemecTBa 3Aecb oAHopoAHa, 
oho roMoreHHO.

BcKope b HApe HaSnioAaeTCH o6pa30BaHne MeAb'uaHiuHX 3epHbimeK, eABa 
3aMeTHbix b nanSouee cHAbHbifi MHKpocKon. rionBAHeTCH 3epnHCTaH CTpyu- 
Typa. 3epHbmiKH yBeAHUHBaiOTCH b uhcjic, HaunnaiOT co6upaTbCH no He- 
CKOJibKy BMecTe h CAHBaTbCH b rAbi6KH. Fah6kh b cbok) ouepeAB CAH-
B3IOTCH, CT3HOBHCb UOXO/KHMH Ha KanAH, KOTOpbie 33T€M cfjopMHpyiOTCH 
b TCAbua cHauaAa ueT k o bh a h bie, a 33tcm rAaAKOKOHTypHbie. 3 th TCAbua 
nOAyUHAH H33BaHHe X p O M O C O M  (ot xpoMa KpaCKa).

THMOHyKAeHHOBaH KHCAOT3  B 3TO BpeMH HepeXOAHT HapeAO B COCTaB 
XpOMOCOM. OcTaBHiaHCH HeoKpauiHBaromaHCH nAa3Ma HApa (ee mo>kho Ha3bi- 
BaTb HAepHbIM COKOM) CAHBaeTCH C UHTOnA33MOH. XpOMOCOMbI 33TeM HauH- 
HaioT pacmenAHTbcn baoab. Taune napbi noAoSnux xpoMoeoM ocxaroxcf!. 
noxa pacnoAOHceHHbiMH phaom. HAepHan oSoAonua h haphuiko Hcue3aioT.
B 3 to BpeMH Mbi He HMeeM HApa Kan TaKOBoro, oho 3aKOHHHAO u h k a  cBoero 
P33BHTHH HCUe3HO BCHHCM, HOpOAHB HOB He CTpyKTypbi —  XpOMOCOMbI. 3T3 
CTaAHH AeAeHHH KACTKH nOAyUHAa H33BaHHe n p 0 ( } ) a3b l  (pHC. 170). 
3aTeM XpOMOCOMbI pacnouaraioTCH b sKBaTopnaAbHOH haockocth kjtctkh 
T3K UTO K3>KAaH nOAOBHHKa HanpaBAHeTCH OAHHM cbohm kohuom  k  TO M y 
Hah ' HHOMy mOAIOCy KAeTKH. XpOMOCOMbI 3A©cb ct a HO BATCH oco6eHHO xoporno 
33MeTHbIMH, HX ACTKO COCUHT3Tb (UHCAO HX 0AaTOAapH paCIUenACHHIO CT3AO 
BABOe SoAbHIHM). 3 t 3 CT3AHH HOAyUHAa H33BaHHe M e T 3 $  a 3 bl HAH Hflep- 
HOfi nAaCTHHKH. B 3TO BpeMH XOpOHIO 3aM€THbI TOHUafilUHe nAa3MeHHbie, oec- 
UBeTHbie HHTH, CXOAHIJIHeCH y  nOAIOCOB KACTKH h pacxoAHiUnecH y 3KBaTOpa, 
tab ohh npHKpenAHioTCH k  KOHuaM xpomocom . B ch KapTHHa oneHb ^HanoMH- 
HaeT BepeTeHO, noueMy ctbahio  3Ty HHorAa Ha3biBaioT c T a A H e u  B e p e -  
T 0 H 3

riOAOBHHKH XpOMOCOM paCXOAHTCH K OOAlOCaM, K3K 6bl B pe3yAbTaTe 
coKpaiueHHH nAa3MeHHbix HHTeS —  aHat})a3a.

ZiaAee coCpaBiuHecH bmcctc XpOMOCOMbI cpa3y pacnaAaiOTCH Ha MeAb- 
HafiuiHe 3epHbiiiiKH. 3Ta ctbahh  noAyuHAa iiasBaHne TeAO(J).a3bi. THMOHy- 
KAeHHOBaH KHCAOTa BHOBb nOHBAHeTCH MOKAy SepHblUIKaMH H BCe yBCAHUH- 
BaeTCH, no Mepe paonaAa xpoMoeoM. 3aTeM Hcne3aeT h sepHHCTOCTb, ooo- 
co6AHeTCH HAepkan oSoAOHKa, noHBAHioTCH h a p h u ik h , BepeTeHO Hcne3aeT. 
06pa30BaBuiHecH Asa AonepHHx HApa cnoBa ct3Hobhtch roMoreHHbiMH.

B KOHue npouecca b uHTonAa3Me o 6 pa3yiOTCH yTOAiueHHH b BHAe yaeA- 
kob, pacnoAouceHHbix b oSaucth 3KBaTopa. ilocTeneHHO cSAHJKancb, fiAaro- 
Aap'n HapacTaHHio, ohh cAHBaioTCH b s K B a T o p n a A b H y i o  K J i e T O ? -  
H y  io n A a c t h h k y, pa3AeAHioiuyio MaTepHHCKyio KAeTKy Ha abb Aouep- 
hhx. 3a©cb nponcxoAHT pa3AeAeHHe uHronAa3Mbi MeucAy AByMH AonepHHMH
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KJieTKaMH. npoiiecc 3XOX nOJiyaHJI Ha3B3HH6 HHTOKHHe3a .  riojIHOrO 
paa-be^HiienHH njia3Mbi npn 3tom ho npoHcxoAHX. Me>KAy y3ejiKaMH 
OCT3IOTCH TOHKHe HA a 3 M 3 T H C KHe H'HXH —  njia3M0,T,€CMH, npOHH3bIB 31011X30
KJieTOMHyio oóojiOHKy. ripii nocpexxcTBe hx h o cy me cxb ,n h ex c h cbibb moka y 
KACXKaMH. 06pa30BaBUIHeCH KA6XKH paCXyX, yBOAHBHBaiOTCH B pa3Mepax 
IX, AOCTHTHyB H3B6CTHOXO B03paCTa, CHOBa flOAHTCH. B npOIXCCCe A6AOHHH 
KAOXKH, X3KHM 06pa30M, XpOMOCOMbI B03HHKaK)X KaXKAblH pa3 3aHOBO, a HO 
nepexoAHT ox poxxHxejieñ k noxoMKaM b toxobom bhac, xax axo yxBepxKAaAH

cjiopMaAbHbie ixtxrore- 
aexHKH b e fl c m a h H-
C X bl ---  M e H A e A H-
c X bi. Flo hx npeA- 
cxaBAenHHM, HacAeA- 
cxBeHHoe BeuxecxBo, 
pe3Ko oxrpaHHHeHHoe 
ox BemecxBa ocxaAb- 
HOH KAeXKH (cOMbl)
h He3aBHCHUxee ox
Hexo, BXOAHX B COCXaB 
XPOMOCOM H BMeexe 
c HKMH nepeAaexcH 
OX KAeTKH K KACXK6.
Ohh yxBepjKAaAH, hxo 
xpoMocoMbi Henpe- 
pblBHbl 3a Bee BpeMH 
cymecTBOBaHHH opra-
HH3M3 H B HeH3MeH- 
HOM BHAe nepexoAHx 
ox poAHTejieñ k Ae- 
THM, OT nOKOAeHHH
k noKOAeHHK). H a- 
CAeAcxBenHoe Beiixe- 
CTBo, no hx yxBep- 
JKA6 HHK), HeH3MeHH0 
H He 33BHCHX OX BHe- 
uiHeñ cpeAbi. Cboh 
B3rjI5IAbI OHH OÖOCHO- 
BbiBaAH Ha KapxHHax, 
Koxopbie HaÔAKDAaiox- 
CH b KAeTKe npn e© 
AeAeHHH, KorAa b no- 
KOHmeMCH HApe 6 bIAa 
BHAHa cxpyKxypa. 3 xh 
npeACTaiBAeHHH 6hah 
CAeAcxBHeM npHMeHe- 
hhh rpyóbix cJ)HKca- 
xopoB, Koxopbie Ha- 
pymaAH roMoreHHoexb 
noKOHHxerocH HApa.

Pa3pa6oxaHHan

Phc. 170. M hto3 (nexeuHe kjictkh) (iio MaKapoBy): 7—-no- 
KonmeecH aupó; 2 —  6 —  nocJieaoBa-rejibHbie sTanw npo^aaw; 
7  — aHa$a3a; 8 — 9  — iejio(j)a3a; 1 0 — m e  aoaepHHe KJieTKH.

npo4). II.  B. M  a k a p o b h  m MexoAHKa cjiHKcaiXHH KAexKH nexbipexocMHe- 
B0H KHCAOXOH, COXpaHHKDUXeH HOpMaAbHOe CXpoeHHe HApa, n03B0AHA3 ycxa- 
HOBHTb OnHCaHHyiO BblUie HCXHHHyiO KapXHHy expoeHHH H H3MeHCHHH HApa 
npn AeAeHHH KAexKH.

C ycxaHOBAenneM cjiaKxa bo3hhkhobohhh xpoMOcoM 3aHOBo npn K3>k- 
Aom AeAeHHH KAexKH oxnaAatox h Bee y x Bep>K a e hh h o HenpepbiBHOcxH xpo- 
MocoM h MH(J)HHecKoro HacAeACXBeHHoro BemecxBa. [Mhcao h cjiopMa xpo- 
MOCOM HBAHIOXCH BHAOBbIMH npH3HaKaMH, X3K ÍKe K3K H MHOrHO APyrHe.J
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X DO MOCO M bl HMeiOT paSAHHHyiO ÄJIHHy H BHÄ KpiOIKOB, n^ eK’J™ HA  
K T A Ohm HMeiOT HCpeAKO CnyTHHKOB (cnyTHHKaMH IiaSblBafOT MajieHbKHe 
UiaDOBHAHbie Tejlbua, COeAHHeHHbie C XpOMOCOMOH TOHKOH HHTbIO).

T n ? »  BHeiuHCH cpeau, T. e. TOro T O  . Bocnp= « c a
KAeTKOË B M0M6HT (jX)pMHPOBaHHH XpOMOCOM, —  HaÔJIIOAajOTCH H3MeHeHI 
■I XPOMOCOM « HX BBCJIB. TBK«« OÓpaSOM, XpOMOCOMB. BOBBe
He HBJIHIOTCH MOHOÜOJIbHblMH HOCHT6AHMH HaCMÄCTBeHHOCTH, 3 CSMH, MK
r ^ ô a H  ipyran nacxb « tkh. khk h Apyrne npnsHaKH «wimotch hbc« â- 
CTBeHHHMH. B i€M x e  TorAa CMbicji CJio>KHoro fleJieHHH, HMenyeMorc) KapHO-

tVHHey CTaHOBJieHO, HTO HyKJieHHOBbie KHCAOTbl, h OCOÔeHHO THMOHyKJICHHO- 
B3H KHCJIOT3, H3 KOTOpOH COCTO0T KapHOnjia3Ma,
iienne npH oömchhmx peaKUHHX, npoxeKaioiHHX B kacikc . Koahhcctbom 
ee B 3H3HHTejibHOH Mepe o6ecnenHBaercn HHxeHCHBHOCTb KJiexoHHoro

)6M n PH aeJieHHH kactkh b3>kho paBHOMepHoe pacnpefteJieHHe THMOHyKJien- 
HOBOHPKHCJioxbi MOKAy AByMH aotcPhhmh KJiexKaMH. B npoTHBHOM cAynae 
6Vnex HMexb mccxo HepaBHOMepHbiH pocx kjmxok, hxo i iPhboâhao 6h  k 4»p- 
MHPOB3HHIO ypOAJIHBUX OpraHHSMOB. ÜOA BAHHHHGM OTÖOpa, OTOBHÄHO CAO- 
Z m c b  Taxai (JjopMa xejieHM kactok, npn Koxopon ocymecxBJiaercfl paa- 
HOMepHoe pasflejieHHe HAepnoro aemecTBa — mhtos.] a o h -

OnHcaHHôe Bbime aejienne KJiexKH nojiynHJio H33BaHHe a k b a u, ii o 
h o r  o hjih y p a B H H T e J i b H o r o  (imane K  a pno  k h h c  3 hjih m h to  3). 
npouecc KapnoKHHesa Bnepsbie <Sh j i HsyneH H . Æ  H h c t h k o b h m , koto-
phh  aaji ero onncaHHe h pncyHKH (b 1871 r.)- nnTût,.„,
1 pOCT TKaneft h opraHOB, Bce BereraTHBHoe pasMHOKeHHe pacTOUiH 
nocTpoeHO Ha sKBauHOHHOM acachhh HAD a, ecxecTBeHHO nosTOMy, hto npn 
BerexaTHBHOM pa3MHOxeHHH hobtoPhiotch oco6ehhocth MarepHHCKoro opra- 
HH3M3 nOTOMy HTO 3A'6Cb Mbl HMeeM H6 H TO HHOe, KaK CyMMHpOB3HHe KAe- 
TOHHbl’x ACAeHHH, npOHCXOÄHIUHX no 3KBaUHOHHOMy npi!HJJ,Hny.

Ho b )kh3hh Ka>KAoro pacxeHHH HacTvnaeT momoht, xorAa B03HHKaei 
apvroH Tun KAeTOHHoro AeACHHH, cBH3aHHbiH c nojioBbiM h  ah  rewepaTH bhm m 
p 33MHOJKeHHeM H Ha3bIBaeMbIH p e j y  KI l HOHHbl  M AeAe HHe M,  HAH 
M6HO3HC0M.

He ocTaHaBAHBaHCb Ha AexaAHX stofo caojkhoto npoueeca, yKa*eM, 
HTO peAVKHHOHHoe AeACHHe cJiaraeTCH h3 AByx AeneHHH, 6hctPo CACAyio- 
IHHX OAHO sa ApyrHM: nepBoro —  rere-poranmecKoro h «Toporo —  roMeo-

THrmqecKoro.  ̂ f l eJj eHHe HaqHHaeTCfl co ‘ cTa«HH npo4>a3bi. XpoMocoMbi,
[ BosHH k a louTHe 3Äecb 33HOBO,] cHepBa pacceaiibi b Macce m tro n ^ «m u ,, a sa- 
TCM nonapHO CÔAHHCaiOTCH. npH 3TOM OHH yKOpaHHBaiOTCH H yTOAipaiOTCH. 
LIH CAO T3 KHX HapHblX XpOMOCOM ÔVAeT, e CTC CT Be H HO, BABOC MeHbUIHM HftM 
HHCAO OAHHOMHblX. ECAH B 3KB3UHOHHOM ACACHIIH HX OblAO 10, TO üpH Ha- 
hhaÎ  pe^K U H O H H oro AeACHKH, b npocDase ero, hhcao xPomocom yMeHb-

uiaeTCH^AO cgjiH>KeHHbie XpoMocoMbi (napHbie) pacnoAaraiOTCH b cpexu'H- 
HYK) nAacTHHKy (MeTac{)a3a). Ohh npn stom paoKaAbiBaioTCH Kax<AaH Ha ABe 
XpOMOCOMbI, HX COCTaBAHIOWHe. HocAe 3Toro xpoMOCOMbl paCXOAHTCH K no- 
AiocaM k act KH (aHa4>a3a).

Ha 3TOM 3 ax 3H HH b aeT ch nepBoe coSctbchho pe a y k u ho h ho e AeAenne 
KJI6TKH B p63yJIbT3T6 KOTOpOrO MHCJIO XpOMOCOM yM€HbIIIâCi CH B A BOB (p€- 
AVKHHO — yMeHbmaio). TaKHM o6pa30M, Ka>KAaH napa xpomocom npn peAyx- 
uhohhom ACAeHHH BeAeT ceôfl i« ik oAna xpoMOCOMa npn KapnoKHHese.

B T o p o e  a c a c h h c . 06pa3OBaBiuH©CH abc AonepHire KAeTKH, c noAO- 
BHHHblM HH CAO M XpOMOCOM TOTHac JKC ItpHCTynaiOT K OÔUHHOMy, KapHOKH- 
HeTHHecKOMy AeACHHio, KOTOpoe 4>aKTHHecKH HaqHHaeTCH c Mera^asbi. Ooo- 
AOHKH AonepHHX HAep Hcqe3aioT. XpoMocoMbi npoAOAbHO  ̂pacm enw rcH  
H nOAOBHHKH HX paCXOAHTCH K HOAIOCaM. B H TO TC H3 OAHOH KAeTKH, OOAa-
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flaBiueñ, noJio*HM, 10 xpoMocoMaMH, o6pa3yioTCH 4 kjictkh (TeTpaua) c no- 
JIOBHHHblM UHCJIOM HX — C 5 XpOMOCOMaMH.

TaKHe KJieTKH C nOJIOBHHHblM (OpÄHHapHblM) HHCJIOM XpOMOCOM Ha3bl- 
BaiOTCH r an j i OHf l Hb i MH;  opraHH3Mbi, BbipacraioiuHe H3 hhx, hmciot Ha- 
3BaKne ranjiOHflHbix opraHH3MOB. ílpn 3kb3uhohhom äcjighihh nojiyqaioTCH 
KJIGTKH C ABOHHblM HHCJIOM XpOMOCOM — AHnJI OHAHbi e KJICTKH. Opra- 
HH3M, COCTOHIUHH 113 KJI6TOK C ABOHHblM HHCJIOM XpOMOCOM, Ha3bIBaeTCH 
fl H n JI O H Ä H bl M.

[OiiHcaHHbiü npouecc peAyKUHOiHHoro aejieima öbui BnepBue onncaH 
pyccKHM óotuhhkom, npocj). MocKOBcKoro yunBepcHTGTa B. H. B e Ji a e- 
B bi M b 1894 r. Oh on'HcaJi ero CHanajia Ha MaTepHHCKHx KJierxax nbiJibUbi 
AaypcxoH jmcTBeHHHUbi, a 33TeM y piiAa UBeTKOBbix pacTeHHH H3 ceMeñcTBa 
JIHJieHHblxJ

[B HacToamee BpeMHi Bonpocu, CBHsaHHbie c AeJieHueM kjkítok, bhhm3- 
TejibHO HcejicAytoTCH h nepecMnTpHBaioTCH. MeíKAy KapnoKHHesoM h peayK- 
UHOHHbiM AejieHHeM cymecTByiOT rjiyöokHe KanecTBeHHbie pu3jihhhh. Meu- 
jieHHbie KojiHHecTBeHHbie H3MeHGHHH b npouecce KapnoKHHG3a (a y repesa, 
HanpHMep, n o  peayKuHOHHoro AejieHHH, HMcioiuero mocto bo B3pocjiOM pa- 
CTeHHii npn o6pa30BaHHH nbijibHbi hjih 3apoAbimeBoro MeiUKa, npoxoAHT 
COTHH MHJIJIHOHOB KapHOKHHeTHUeCKHX AO-BCHHH) A f̂OT KaHeCTBCHHblH pe3yjlb- 
TaT — peAyKHHOHHoe Aejienne. 3Aecb nponcxoAHT rjiyöoKue H3MeHeHHH 
BemecTBa. VÍ3 cnopbi, HanpHMep, nanopoTHHKa, B03HHKaeT b pe3yjibTaie 
peAyKHHOHHoro AejieHHH 3apocTOK — pacTeHHe, coBceM He noxomee Ha nano- 
pOTHHK.]

y  pa3JIHHHbIX paCTGHHH peAyKUHOHHOe ĄeJieHHe H MCC T MGCTO B pa3JIHH- 
HOe BpeMH HX pa3BHTHH, B CBH3H C HGM UHKJIbl paSBHTHH HX (OT raMeTbi 
AO raMeTbi) chju>ho pasHHTCH.] H3 ranjioHAHOH kjigtkh y HexoTopbix pacre- 
HHH B03HHKaeT HeôojibuiOH opraHH3M, HMeioiuHH cneuHajibHoe nasHanenHe — 
noAroTOBKy nojiOBoro aicra, hjih xe  HenocpeACTBeHHo b pe3yjibTare peAyx- 
HHOHHOrO AeJieHHH B03HHK3I0T SJieMeHTbl OnJTOAOTBOpeHHH — nOAOBbie 
KJieTKH — raMeTbi.

F a M e T O H ,  cjieAOBaTejibHo, Ha3biBaeTCH nojioBan kji€tk3 c ramiOHA- 
HbiM hhcjiom xpoMocoM. CjiHBaficb nonapHO, raMeTbi o6pa3yioT AHnjiOHAHyx) 
KJieTKy 3 h r  o T y. 3 tot npouecc cjihhhhh raMeT na3biBaeTCH n o ji o b h  m 
npoueccoM hjih o u  jio a o  t b o  pe  h h e m . llpoTHBonojioJKHOCTb raMeT 
h 3HroTbi h onpeAejmeT Becb uhrji p33Bhthh opraHH3Ma.

CymecTByiOT TpH rana nojioBoro npouecca, nocjieAOBaxejibHo bo3Hh- 
KaBiuHx b oôiueM xoue sbojiiouhh. Hanóojiee npHMHTHBHOñ c|)opMOH nojio- 
Boro npouecca hbjihgtch h 3 o r a m h h: 06e cjiHBaioiuHecH raMeTbi no- 
A'BHJKHbl H BHeume COBepmeHHO OAHHaKOBbl. FTepBblM UiarOM K yCJIO/KHeHHIO 
3Toro npouecca hejihctch HeKOTopaa AHcficpepeHunpoBKa raMeT: oAua 
H3 hhx MeHbuie — MHKporaMGTa, Apyran «pynHee — ManporaMeTa, ho 06e 
oßbiHHO noABH>KHbi; cJiHHHHe hx Ha3biBaeTCH r  e T e p o r  a m h e h. HaKoueu, 
Bbicmen c]iopMOH nojioBoro npouecca hbjihctch o o r a m h h, — b stom cjiy- 
qae raMeTbi cneuHajiH3HpoBaHH h pe3KO OTJiHuaiOTCH Apyr ot Apyra: Kpyn- 
Haa, HenoABHJKHan xjieTKa c ôojibuiHM KOjrauecTBOM 3anacHbix nHTaTejib- 
Hbix BeiuecTB Ha3biBaeTCH HHueKj i eTKOH (hjih Ma u p o r a Me T o ñ ) ,  
h MajieHbKan, oôhhho noABHUCHan KJieTxa, KOTOpyio Ha3biBaioT c n e p m a- 
T030HAOM (aHTep030HAOM,  HJIH MHK pO T a MCTO h). Bce TpH 
runa nojioBoro npouecca BCTpeuaiOTCH y>xe y BOAopocjien.



r J I A B A  XIII

U.HKJI PA3BHTHJI H C M EH A  ITOKOJIEHHH B PA3JIHHHbIX  
T P y n n A X  PA C TH TEJIbH O rO  M H PA

BoAOpocJiH. ripHMep H3oraMHH «aeT oAHOKJicTOHHan, cHaÖJKeHHaa
napoñ pecHHqeK, BOAopocjib xjiaMHAOMOHaAa (nanpHMep, C h l a m y d o -  
m o n a s  S t e i n i i ,  pac. 171), KOTopaa MaccaMH rmaßaeT b ctohhhx bo- 
Aax. B 3aBUCHM0CTH ot BHeniHHX ycjioBHH, xjiaMHÄOMOHaAa AaeT hjih 3 0 0 - 
cnopbi —  ajieivieHTbi öecnojioro pa3MHOjkohhh, —  hjih raMOTbi sjieMenTbi 
nojioBoro pa3MHO>KeHHH. ripn ÖJiaronpHHTHbix ajih pocTa ycJioBHiix, npn 
OÖHJIbHOM nHT3HHH OÖpa3ylOTCH 300CnopbI. ripa 3TOM COaep>KHMOe KJICTKH 
aejIHTCH Ha HOCKOJIbKO (4—8) HOBHX KJlCTOK — 300€H0P KOTOpbie BbIXOÄHT 
Hapyxcy, h h3 k 3>kaoh o6pa3yeTCH HOBaa B3pocJian ocoöb. llp n  HacrynJie- 
HHH öeflCTBeHHbix ycjioBHH cymecTBOBaHHH xjiaMHflOMOHaaa Aaer raMCTbi. 
O hH B03HHK3I0T T3K x<e, Kan h 30ocnopbi, nyTCM ftejieHHH IipOTOnjTaCTa Ma- 
TepHHCKOH KJieTKH, HO HX o6pa3yeTCH ÓOJIbUiee KOJIHHeCTBO (ot öZ AO 04) 
H COOT B BT CTB6 H HO 3TOMy OHH MOHbHIHX pa3M€pOB. Bce raMCTbl BHOUIHÊ 
coBepuieHHo oAHHaKOBbi, nosTOMy hx HasbmaiOT «H3oraMeT3MH» («H3oc» 
3H3HHT paBHblH). ER) BblXOÄO H3 Ma,TepHHCKOH KJIOTKH OHH nOHapHO CJIH-
BaiOTCH ( K o n y j i H p y  io t ), 0Öpa3yH 3HTOTy.

3nroTa hanojiHHCTCH sanacHbiMH HHTaTejibHbiMH BemecTBaMH, BbipaDa- 
TbiBaeT H3 cBoeñ noßepxHOCTH HOByio sauiHTHyio oßojioHKy h BCTynaeT 
B nepHOÄ noKOH. ÜHa naflaeT Ha äho BOAoeiwa, rae MOHceT Jie>KaT̂
BpOMH HenOABHJKHO. B SHTOTe npOHCXOÄHT npouecc BSaHMHOI'O OCBOeHH I 
KJTCTOHHoro coAep>KHMoro, a sto oöbiHHO TpeöyeT bpomchh. OpeTaa tojictoh 
oöojiohkoh, HanojiHeHHaH 3anacHbiMH nHTaTejibHbiMH BemecTBaMH, 3HroTa 
MOJKOT Bbipep/KHBaTb pa3JiHHHbie ueÖJiaronpHHTHbie B03aghctbhh: Bbicbixa- 
HHe, HH3Kyio TeMnepaTypy h np. I lp n  HacxynjieHHH BJia^Horo h xenJioro 
BpeM€HH 3HTOTa HpOpaCTaOT, npn 3TOM OH3 A6JIHTCH peAy KHHOHHO 
Ha 'leTbipe ranjioHAHbix 3oocnopbi, pa3BHBaromHecH b hobmo Berei aTHBHbie 
ocoöh xjiaMHAOMOHaAbi. XjiaMHAOMOHaAa AaeT HaM npnMep TaK Ha3biBae- 
MOH 3 HTOTHÏ CCKOH pe a y k u h  h, KorAa nepßoe x<e AeJieHHe »HroTbi
OKa3bIBaeTCH peAyKHHOHHbIM.

BepHOMCH K pH'C. 163, —  nepeA B3MH CHOßa HHTHaT3H BOAOpOCJIb 
U l o t h r i x  ż o n a t a ,  yx<e H3BecTHaH BaM cbooh cnocoÖHOCTbio B o jia ro - 
HDHHTHblX yCJIOBHHX ÖblCTpO p33MHO>KaTbCH ÖßCHOJIblM nyTOM nOCpeA- 
CTBOM 3OOCHOp.(0.CeHbI0 COA-ep>KHMOe HCKOTOpblX KJieTOK HHTH Ä6JIHTCH 
Ha öojiee MejiKBe kjictkh, KOTopwe bhxo aht  Hapy>Ky b bhäo OAHHaKOBbix, 
CHaöxieHHbix napoñ peciiHneK H3oraMeT. PfeoraMeTH, CTajiKHBaacb hoch- 
KaMH, cjiHBaiOTCH nonapHO h o6pa3yioT 3HroTy c 4 pecHHHKaMH. aTeM

237



3MroTa cópacbiBaex pecHHHKH, oKpy>KaexcH toäctoh oóoaohkoh h nepexoAHr 
na 3HMy B CXaAHIO nOKOH. BöCHOH HApO 3HrOTbI ÄejIHTCH peflyKIXHOHHO, oöpa- 
3yeTca [öojibineH nacTbio 4 KJiexKH, jiHiiieinibix iioabhikhocth;] KaiKASH H3 hhx 
Bbipacxaex cHOBa >b HHTb. 3necb, KaK h y xjiaMHAOMOHaAbi (Ch. S t e i n i i ) ,  
fia^jiro^aercH 3HroxHnecKaH peAyKiiHH.

Cpe^H xJiaMHÄOMOHaA ecxb 
h xaK«e (HanpHMGp, C h. B ra u -  
n i i), y Koxopux noxoBoñ npo- 
uecc nponcxoAHx no xiiny r  e t  e- 
p o r a M H H  (pnę. 171, B ): oahh 
ocoöh o6pa3yiox MHKporaMexu, 
Apyrne — MaxporaMexbi, xe h 
Apyrne noxBH>KHbi h oxjiHHawx- 
CH jiHiiib bcjihhhhoh. MnKpora- 
Mexbi noAiuibißaiox k Maxpora- 
MexaM, h cofl,ep>KHMoe MeHbineö 
raMexbi (hjth MyxicxoH nojioBoö 
KJiexKH) nepejiHBaexcH b no- 
jiocxb öojibinoH MaxporaMexbi 
(HJIH XieHCKOH nOJIOBOH KJieXKH); 
npoxonjiacxbi hx nocxeneimo 
cjiHBaioxcH, o6pa3ya 3Hroxy.

Ha pnc. 172 H3o6pax<eH 
opranH3M V  o 1V o X — bojihok. 
3xo —  Bo^opocjib b BHfl,e mapa 
BejIHHHHOIO OX 1,5— 2 MM B AHa- 
Mexpe; BHyxpH mapa HaxoAHXCH 
cjiH3b, a no ero nepn^epHH 
pacnoAO>KeHbi ib oahh cjioh KJiex­
KH, CHaöxceHHbie napoñ pecHH- 
nex. Zíah BOJibBOKca xapaxxepHa 
o o r a M h h; npn noAOBOM pa3- 
MHOJKeHHH y Hero o6pa3yioxcH 
cneuHajíbHbie KJiexKH, b koxo- 
pbix pa3BHBaioxcH nojioBbie ajie- 
MeHXbi. HeKoxopbie KJiexKH ma­
pa xepmox xíryxHKH, yBejiHHH- 
BaioxcH b pa3Mepax, nepenoji- 
híiioxch 3anacHbiMH nuxaxeAb- 
HbiMH Bem,ecxBaMH, npHofípexa- 
lox TeMH03ejieHyio oxpacxy. Co- 
AepxiHMoe axHx KAexoK oxcxaer 
ot oöoAOHKH h npeBpamaexcH b 
xcencKyio nojiOByio KjiexKy —  
MaKporaMeTy hjih h HiieKJi exxy
(nOCAeAHHÍi XepMHH 0ÔIHHH AHH 
paCTHXeAbHbIX H /KHBOTHblX Op- 
raHHSMOß). KJiexKH, B KOXOpblX 
pa3BHBaiOXCH MHKporaMeXbl, HO- 
CHX H33BaHHe o o r O H H e B . B 
Apyrnx cneiiHajibHbix KJiexKax, 

Ha3bIBaeMbIX a H i e p H A H S M H ,  pa3BHBaiOXC5I B ÓOJIbUIOM KOJIHHeCXBe 
MyxiCKHe nojiOBbie KJiexKH — MHKporaMeTbi hjih cnepMaxosoHAbi (hjih aHxe- 
po30HAbi). KaxíAbiH cnepMaT030HA npeACTaBjiHex Mejixyio y3Kyio KJiexxy 
xíeAxoro imexa (BCAeACXBHe pa3pymeHHH xjiopoijiHJijia OKpameHHyio Kapo- 
xhhom) h CHa6x<eHHyro napoíi JKryxHKOB. Ohh bwxoahx h3 aHxepHAHeB ii, 
noAnAbiBaa k  ooroHHHM, onjioAOXBopsnox añueKJiexKy (pnc. 172, B). npo- 
Ayxx cjihhhhh h Hile KJiexKH iH cnepMaxo30HAa — 3Hroxa — oAesaerca oaeiib

Puc. 171. Pa3Miio*eHHe y xaaMHflOMOHaa: 
A  — OT/ieabiiaa oco6b XJiaMHuoMonajibi; 6 — o6- 
pa30BaHHe 300cnop m-iyipii MaTepmicKoii KJierKn; 
B — o6pa30BaHHe œoraMeT h H3oraiwM; B  — re- 
reporaMHii; / ’— oorakiiiii: a — MaKporanieTa 
3HaiiiTeabH0 Kpyimee MHKporaMeTb! ¡ó) h He- 
îiOABHJKHa; b —- caHHHHe rakiei; z — noKoamaacfl 

3HroTa.
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TOUCTOH saimiTHOH oóoaoukoh h nepexoAHT b noKOflmeecit cocroflHHĆ» 
B kotodom oóhuho u riepe3 HMüBbiBaeT. BecHoñ npopocmaa anroTa AeJiHTC 

“  Spasyeï [ ( « .  « n »  ™eroK, « W  ««««•
PHHCKOH 0 6 0 JIOUKH CKJI3 ABIBaK)TCH b] HOBbIH lliap  BOJIbBOKCd.

OoraMHH cBoñCTBeuHa x a k >k e « hokotopłim bhabm xjiaMUAOMOHaa

(Cy  Pa3HOo6pa2bie npuMepbi aejieHbix soflopocjieñ noKastwajox, uto b xe- 
qpHue cBoeñ BorexaTUBiioñ >kh3hh (cxaAHH n.uxaHHH h pocja) ohh hbjishotch 
ranAOHAHHMiJ B 3T0X nepnoA bkxhbhoh >kh3hh ohh Moryx HeoflHOKpaxHO 
pasMHOHcaTbca óecnojibiM nyxeM, oöpasya aoocnopbi, h3 Koxopwx bo3h 
S  HOBb.e ocoöh, noAOÖHbie MaxepHHCKoñ. M acro pxo cBHSbmaexCH c H3- 
MeHeBHSM 1BH6UIHHX yCJIOBH.fi, CO 
CMeHoñ BpeMeHH roAa; >KH3Hb 
3THX OpraHH3MOB CTpÓHXCH Xa- 
KHM o6pa30M, UTO, COOÓpa3HO 
HeOÓXOAHMOCTH nepe3HM0BbiBa- 
HHH HJIH nepeHeceHHH 3 acyxH, 
y HHX o6pa3yioTCH 3Hroxbi, cno- 
coÖHbie nepeHOCHTb HeöjiaronpH- 
HTHbie ycjioBHH. HpopacxaiomaH 
3HX0Ta, KaK Mbl BHACJIH Ha pHAC 
pa3HOo6pa3Hbix npHMepoB, Aaex 
Hauajio raiuioHAHbiM ocoöhm.

J4o h cpeAH 3 eJieHbix boao- 
pocjieË. ecxb peAKHe cjiyuan,
KorAa peAyKHHOHHoe AeJieHHe 
HApa npoHCxoAHT npn o6pa30- 
B3HHÍH raMeT.

B MepHOM Mope Ha 6ojib- 
iuoH rjiyÓHHe (okojio 10 m ) 
pacTeT b BHAc 3eJieHbix niHypoB 
AO 50 CM AJIHHOK) BOAOpOCJlb 
C o d i u m  (pHC. 173). 3 xo  pa- 
cxeune npn nojioBOM pa3MHO*e- 
HHH o6pa3yeT Ha CBoeM xajiJio- 
Me ocoóbie BMecTHJiHina, Tax 
HasbiBaeMbie raMexaHrHH (pnc.
173, E H B) ,  IB KOTOpblX p33BH- 
BaioTCH nojioBbie SJieMeiiTbi. Ha 
oahíhx ocoOhx 0'6pa3yKxrcH m h - 
KporaMexbi, Ha A pyrnx  —  Maupo- 
raMexbi. n o  BwxoAe H3 raMe- 
TaHXHeB rexeporaMexbi cjiHBaiox- 
CH (pac. 173, H, BosHHKaeT

Puc. 172. rioaoBoe p a 3 M H 0 * e H i ie  y BOíibBOKca 
(V o 1 V o xl: /I — BHeuiHHH buä BoabBOicca; o — 
ooroHHM c HHueiCJieTKOH; c — amepHAHH co cnep- 
MaT030H«aMH; B — OT«eabHbin aHTepwuiH co 
cnepMaT030HAaMH¡ B — HHueKJieTKa (Maitpora-
MeTa) b ooronHH, 0 Kpy*einian cnepMaT030naaMH.

3HroTa (pac. 173, JE). Hpn npo- 
roxa AeJiHTCH ne pi 
pocjib 6yA6T ahhjio: 
npoHcxoAHT peAyKi
i xa« Ha3biBaeMaa r « ~ » ** * -----   ̂ * -

;aMa BOAopocjib AHHJioHAHa, a ranjioHAHbi tojibko raMejbi).
PaccMOTpHM, KaK npoHcxoAHT pa3MHO>KCHHe y .óypbix BOAopocJien. 

IdHKTMOxa ( D i c t y o t a ,  pnc. 174) — B0A0Pl0CJIb c JIchtobhakhm ahxoto-
MHUeCKH BeTBHmHMCH xajIJIOMOM,

IHrOXa (pHC. I /o ,  M) -  UPU'  ,  nom , (buníH-rammflfl
)acxaH«H aurora AeJiHXcn He .peayKUHOHHO, ÓAaxoAapn ueMy %bipacxaioma
H3 nee boxopocjib Oyact ahhjiohahoh; jiHUib npu oCpaaoBannu raMex B
113 Hee B A |  nU vn iw ralW  JTBJieHHe, — cJieAOBaxejibHO, 3A€CbMexaHrHHx npoHcxoAHT peAyKHHOHHoe Aejieimc ^  ,
HMeex mocto xau Ha3biBaeMaa r  a m e t h u e c R a h P A y»K H ( P ■

________  ^ n^rTTT^nmr OXTl TTKT̂O T M'P.TflT ł .

--- D M A v ^  A ----------- r '
JKHBymaH B CpeAH3€MHOM HJIH MepHO? 

tIODHX MOíKeX pa3MHOHíaXbCH HOJlOBblM nyXOM H ÖecnOJIbIM — nOCpeACTBO... 
:nop. hpH öecnojiOM pa3mho>kghhh Ha Tajijionax ahkxhoth oöpasyroxcH xan 
-;a3biBaeMbie xeTpacnopaHrHH, — kjioxkh, b KOTopbix B03HiiKai0T 4 ranJioHA- 

. pHenoABHiKiiHX] TeTpacnopu (pnc. 174, E). TeTpaonopbi iBbinaAa10'1 
paapymeHHH oóojioukh] cnopauruH Hapy*y h, npopacTaa, Aaior hobhc

HblX
no



OCG6h AHKTHOTbl, BHeillHe CXOÄHbie C Te MH, Ha KOTOpuX OHH o6pa30BbIB3- 
JiHGb; o/iHaKo 3TH HOBbie ocoöh H©cyT TOJibKo opraHbi nojioBoro pa3MHOKe- 
HHH, Ha oahhx 3K3eMnjiHpax — aHiepHÄHH {puc. 174, B),  na ApyrHX — ooro- 
HHH (pHC. 174, r ) .  B aHTepHÄHHX pa3BHBaiOTCH MHOrOHHCJieHHbie OAHO/Kry- 
THKOBbie, oqeHb mcjikhc cnepMaT03OHAbi, b ooroHHHx — no oahoh KpynHoñ, 
TeMhooKpaHieHhoñ HHueKjieTKe. CnepMaT03OHAbi h HfineKjieTKH no co3pe- 
BaH'HH BbIXOAHT B BOAy, H 3ACCb npOHCXOAHT OnjIOAOTBOpeHHe — CJIHHHHC 
HHueKjieTKH h cnepMaT030HAa (pnc. 174, JJ). Vl3 3nroTbi BupaeraeT TajuiOM, 
HecyiHHÖ TOJibKo TeTpacnopanrHH, b KOTopux CHOBa pa3BHBaiOTCH TCTpa« 
cnopbi.

Phc. 173. 3eaeHaa BOAopocjib— KoaiayM (C o d i u m) c raMeTaHnwMH. pa3BHBaromHM «ca Ha 
pa3iiHx ocoösix: A  — BHeiuHHH bha Boaopocan; ß  — MHKporaMeTaHrHH, 0 KOTopux pa3Bn- 
BaiOTca MHKporaMeTu _(m ); B  — MaKporaMeTanriifl c MaicporaMeTaMH (m ); P — cjimíjhuq 

MHKporaMCTbi c MaKporaMeToft; M. — 3Hrota.

TaKHM 00pa30M, MH BHÄHM, HTO B >KH3HeHHOM HHKJie AHKTHOTbl npO- 
hcxoaht n 0 cjie ao b a TCJib h a h cMeHa <})a3 pa3BHTHH opranK3Ma: h3 TeTpacnop 
BblpaCTaCT ranjIOHÄHblH OpraHH3M, 3aKaHHHBaiOII],HH CBOK) JK'H3Hb pa3BHTHeM 
raMCT; nocjie cjihhhhh HHueKjieTKH eo cnepMaToaoHAOM H3 3HroTbi bo3hh- 
KaeT opra.HH3M, Aaiomnií TCTpacnopbi, npn 0öpa3OBaHHH KOTopbix nponcxo- 
Aht pe^yKUHOHHoe AejieuHC. 3 th c})a3bi cjieayiOT opua 3a Apyroö. 3 to hbjic- 
HHe HOCHT H33BaHHe C M 6 H H  n 0 K O JI 6 H H H. Opr3HH3M, AaiOin,HH 3Ae- 
MeHTbl nOHOB'OrO pa3MH0>KeHHH —  raMCTbl, Ha3bIBaiOT r a M € T O $ H T O M ,  
HJiri n o j i o B b i M  n o K O J i C H H C M ;  opraHH3M, pa3BHBaioiAHH 3AeMeHTbi 6ec- 
nojioro pa3MHoaœHHH —  cnopbi, «a3biBaiOT c no p o i j ) HT O M hjih ó e c n o -  
J i HM n o K O J i e a a e M .  Y  ahkthoth  oöa noKojieHHH BHeuiHe He paajinnuMbi. 
Ohh OTJinnaiOTCH sAeiweHTaMH pa3MH0JKeHHH, oöpa30BaHneM KOTopwx 3aKaH- 
HHBaeTCH JKH3Hb KaJKAOTO nOKOJieHHH

D i c t y o t a AaeT HaM npniwep e n o p o B o ñ  p e  A y K U H H  (yMenbine- 
HHe HKCjia xpoMocoM BABoe npn oópasoBaHnn cnop).

1 TepMHH «CMeHa noKOJieHHfi» HBjzaeTca HeyaaaHHM. 3aecb npoiHcxoAHT coSctbchho 
He CMeHa noKMeHHH »(poAHTejibCKoro—  AoqepHHM, Aoqepnero— BnyqaTHHM h t . a.), 
a CMeHa 4>a3 pa3Bimia oÄHoro h Toro * e  opraHH3Ma, b A3hhom c.iyqae — Boaopoc.’iH 
AHKTHOTa. Peä.
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HHoe cooTHomeHHe noKOJieHHÖ HaßjnoflaeTca b uHKJie p33bhthh boäo- 
POCJIH jiaMHHapHH ( L a m i n a r i a ) .  3 ia  öypaa Boaopocjib, pacnpocTpaHBH- 
Haa b ceßepHbix Mopax (y Hac, Hanpmaep, Ha MypMaHCKOM noöepeacbe, 
B EejioM Mope) noporo flocTHraeT ruraHTCKHX pa3Mepoß (äo b— 8 m ). JlaMH-

6  6

Phc. 174. Eypasi Boxopocjib — xaKTHOTa (D  1 c t  y o t  a): 
ß  — amepHÄHH; È — ootohhh; Ä — MaicporaMeTa

A — oöiuhh  bhä ; 
h MHKporaMeTbi,

E — TeTpacnopaaraH 
cnepM3T030HÄbi (c).

Hanna HMeeT m o u ih u h  TajuioM b bhäb jichtobhähoh (pnc. 175, 71) hjih najib- 
HaTooacceHeHHoö^njiacTHHKH, KHH3y nepexo^ameH b ctbojihk, KOTOpbra npH 
noMOiiiH KpenKHX KopHeo6pa3Hbix otpoctkob iijiotho npuKpermaeTca k b h - 
CTvnaM KaMHeö. R o  1915 r. 6 o t 3 Hhk« canrajiH, hto jiaMHHapna pasMHO- 
KaeTca tojibko 6 ecnoJibiM nyreM, nocpeÄCTBOM 3oocnop, KOTopwe pa3BH-
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BaioTCH b cnopaHrHHx «a noBepxHocTH ee TajuioMa. OAHaxo yAajiocb bhhc- 
HHTb, HTO 300cnopbl JiaMHHapHH npHKpenAHiOTCH K K3MHHM H pa3paCTaiOTCH 
B [ M H K p OC KO n H H€C K HG ] HHTeBHAHUe paCTCHbHUa, ['COCTOHIUHe Bcero H3 He- 
CKOJibKHx kagtok] (pHC. 175, B  h B),  KOTopbie nocjie npoAOA>KHTeAbHoro 
nepHOAa pa3BHTHH A a io r raM era : Ha oahhx  ocoôhx pa3BHBaiOTCH smue- 
KJieTKH, Ha ApyrHX noABHamue cnepMaTO30HAbi. O6pa30BaBinasiCH nocAe 
onjioAOTBopeHHH 3HroTa pa3pacTaeTCH b Kpynnoe pacTenne —  jiaMHHapHio, 
HMeiomyio AH^^epeHUHpoBaHHbie-TKaHH h npHHOcamyio 3aTeM Maocy 300 - 
criop. TaKHM o6pa30M, y  JiaMHHapnn m u  bhahm  hcho BbipaxieHHyio CM€Hy 
nOKOA€HHH.

Pue. 175. Bypaa Eoropocab — jiaMHHapna ( L a m i n a r i a ) :  A — bhcluhhh bhä JiaMHuapuH 
(cnopO(})HT), H a KOTOpOM pa3BHBatOTCH 300CnopaHrHH; S — ÎKeHCKHH raMeTOtpHT (3ap0CT0K), 
Hecymnft oorOHHH (o); Hanpaso — oorOHHÜ, 113 KOToporo bhxoäht anireKaeTKa {h )', B  — My>K- 

ckoü raMeTOi)mT (3apocTOK) c aHTepHAHHMH (a); c — AByairyniKOBbie cnepMaT030Ha,bi.

PeAyunpoBaHHbiH, C A a ô u fi, npoero opraHH30BaHHbrâ, mgaaghho pacTy- 
ÎKHH raMeTOCjjHT — CMGHHCTCH ÔblCTpO paCXyiUHM, CAO>KHO nOCTpOGHHblM 
Cnopo4)HTOM JiaMHHapHH. H a AO BHAOTb, KaK pBGT H TpeUAGT OKeaHCKHH 
npnôoH rHÖKoe TeAO JiaMHHapHH, pacTymeñ 6ah3 ôepera, hto6u  oueHHTb 
Bcio cHAy ee conpoTHBAHeMocTH.

MxH.SHaAbHeHiHHM y c ao >k ne h hg m noAOBoro npouecca hbjihctch bcg pa- 
CTymaa 3amHinenHOCTb hojiobux sAeMeHTOB, KOTOpaa AOCTuraeTCH nyTew 
oôpa3 0 BaHHH 6oAee caotkhux opraHOB pa3MHOxeHHH. y  BOAopocAeñ, KaK 
oóHTaTCAeñ BOAHOH cpeABi, BMecTHAHmeM raMex hbahiotch OAHOKAeTHbie 
oorOHHH H aHTepHAHH. nOA BAHHHHeM yCAOBHH CymeCTBOBaHHH Ha cyme 
y ApeBHeñmHx HaseMHbix pacTeHHH BupaöoTaAHCb MHoroKAeTOUHue noAo- 
Bbie [opraHbi ] BHyrpH KOTopux, 3amHUieHHue ot BbicuxaHHH, pa3BHBaK>TCH 
raMeTbi.

O ahhm  H3  HbiHe jKHBymHX THnoB Ha3 eMHbix pacTeHHH, npoHcmeAmHX 
H3  BOAOpOCAeH, »BAHeTCH THÜ MXOB. ÜOCMOTpHM, KaK y HHX üpOHCXOAHT 
pa3 MHO>KeHHe h CMeHa noKOAeHHÜ. ZIah  rrpHMepa B03bMeM mox , H3Becrr- 
HbiH noA H3 3 BaHHeM KyKyuiKHHa AbHa ( P o l y t r i c h u m  c o m m u n e ,  
pnc. 176). H 3  enopu M xa BbipacraeT HHTeBiHAHbiñ opraHH3M c XAoponAa-
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CTaMH HanoMHHaiomHH HHTqaTyio BOAopocAb, —  3T0 TaK Ha3biBaeMbiñ npeA- 
" o ™  M x a \ m  ero . p o r . . « « «  (puc. 177). ü y re M  paspacraH M  ot- 
AejibHbix KjieTOK npoTOHeMbi Ha Heö oG pasyioxoi hohkh, hs Pa3B«‘
BaeTca B3pocjioe pacTeHHe Mxa, pacuAeHeHHoe Ha cxeöeAb h jiHCTba, hh>k 
HHH Hacib c r e ö ^  necex PH30HAbi -  xpyóuaxbie KjieTKH, aaMenmomne 
MxaM KopHH. H a  BepxyuiKe 
cxeÖAH, no« 3am,HX0H CKyueH- 
Hbix Haßepxy AHCXbeB, o6pa3y- 
loxcH opraHbi noAOBoro pa3MHO- 
JKeHHH: Ha GAMBA OCOÖHX B03- 
HHK310X JKeHCKHe nOAOBbie op­
raHbi, Ha3bmaeMbie a p x e r o -  
H h h M H, Ha Apyrwx paexeHH- 
Hx —  My>KCKHe noAOBbie opra- 
Hu — aHxepHAHH.  Apxero­
HHH HMeex <|)opMy koaö h  hah 
öyxbiAKH, cxeHKa ero cocxohx h3 
OAHOrO CAOH KAeXOK ( pHC. 176, r ) .
H hjkhhh nacxb apxeroHHH —
«SpioniKO» —  pacuinpeHa; Bepx- 
HHH, ÖOAee AAHHH3H, UHAHH- 
ApHXeCKaH, HOCHX H33BaHHe 
«memm». BnyxpH ßpiouiKa, 3 a- 
HHM3 H BCK) erO HOAOCXb, Ae- 
JKHT ßoraxan 3epHHCXUM coAep- 
JKHMblM AHUeKAeXKa c KpynHbiM, 
xopouio 3 aMeXHbIM HApOM; CBep 
xy OHa npHKpbixa eme MaAeHb- 
KOH KAeXKOH, H3 BeCXHOH nOA 
Ha3 B3 HHeM « ÖpIOLHHOH KaHaAfc- 
UeBOH KAexKH», cßepx xoro, eme 
Hexbipe KAexKH 33HHMaiOX K3H3A 
meöKH —  3X0 xax Ha3 bmaeMbie 
«meñKOBbie KaHaAbueßbie KAex­
KH». AHxepHAHH (pnc. 176, M )  
npoAOAroßaxoH cjiopMbi hmciot 
cxeHKy H3  OAHoro caoh kacxok;
BHyxpH aHxepHAHH COAep>KHXCH 
Macea MeAKHX MaxepHHCKHX KAe­
XOK cnepMax03OHA0B (hah  aHxe- 
P030HA0B). OnAOAOXBOpeHHe B03- 
MOJKHO XOAbKO np« H3AHHHH pHC 176. JlHCTOCTeÖeJIbHblH MOX — KyKyillKHH Jien
BOAbi. E cah ÄOJKAb HAH poca pp 0'] y  t ’r i  c h U m c o m m u n e ) :  A  >KeHCKan 
33AHB3IOX 3XH OpraHbi BOAOH, TO 0 C06b CO cnopOl'OHOM, Ha CHOporOHe—KOJIimOK [KJ,
BepxyuiKH aHTepameB aonarorca
H H3 hh x  0 CB0 6 0 X « a i0 TCa cnep- Ç  *¡etKa mein«; M, — aHTepaaaft («),
M3T030HAbi (pHC. 176, t ) . dpe- H3 KOToporo bhxoaíit cnepMaT030HÄbi; n —  napa- 
AbiH cnepMax030HA HHxeBHAHOH 4w3bi; E — cnepMaTO30HÄ.
chopMbi h HMeeT napy mryTOB.
K  sxoMy BpeMeHH co3 peßaeT apxeroHHH; KaHaAbpeBbie kactkh  meHKH 
OCAH3HHIOXCH, ineÖKa apxeroHHH Ha BepxymKe oxKpbmaexca h , BepoHTHo, 
BbmeAHex KaKHe-ro Bemeexsa, KOTopbie xeMoraKCHuecKH npHBAeKaiox 
cnepMaxo30HAOB; nocAeAHHe noAnAbiBaioT k  apxeroHHHM, npoHHKaioT no 
KaHaAy k  HimeKAexKe h CAHBaioxcH c Heio, oöpasyn srnoxy. 3Hroxa, Öea 
neoHOAa noKOH, x y r  me b apxeroHHH npopacxaeT, h HauHHaexcn pa3BHTHe 
aapoAbima Koxopbm, He TePHH cbhsh c imaxepHHCKHM pacTeHHeM nnxaexcfl 
aa ero cneT B pesyAbraxe H3 anroTbi Ha BepxyuiKe Mxa BbipacxaeT xax 
HasbmaeMbiH e n o p o r o n  ( Phc. 178). 3xo  -  cnopoc^Hx Mxa, ero ÖecnoAoe
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noKojieHHe, cymecTByiomee Ha nonoBOM noKOJieHHH Mxa [h nararomerocH 
b  3HaHHTe^bHOH M epe 3a e ro  cqeT] ( cm . puc. 176, A). O h coctoht H3 
HHTbi hjih cocymero opraH a, KOTopbifi BpacTaeT b TKaHb CTe6e./ibKa Mxa, 
H3 HO>KKH H H3 CJIOWHO nOCTpOCHHOH KOpOÓOHKH, H3 BepxyuiKe KOTOpOH
EHana^e coxpaHHeTca KOJinanoK —  ocTaTOK [6piomKal apxeroHHH. n o #  koji- 
nawKOM naxoAHTca KpbiiueqKa, 3aKpbiBafomaH KopoóoHKy; HecKOjibKo pac- 
HJHpeHHoe ocHOBaHHe Kopo6oqKH Ha3biBaeTCH ano(jjH3 0 H. Ha ano4)H3e 
HMeioTCH ycibHua, nocTpoeHHbie no TOMy we Tuny, mo h y BbicuiHx pacie- 
HHH. Hepe3 cepe^HHy Kopo6oqi<H npoxo^HT KOjioHKa, k KOTopofi Ha tohkhx 
hhthx no^BemeH cnopoBbin MemoK — cnopaHrHfł, coflepwamHH MaTepHHCKHe 
KjreTKH cnop (apxecnopHfi). no  BepxHeMy Kparo kopo6 ohkh pacnojiararoTcn 
3y64H K H , COBOKynHOCTb KOTOpbIX Ha3bIBaeTCH nepHCTOMOM. [O hh OÓHapy. 
WHBaiOTCH nocJie onaAOHHH KpbimeHKH.] Bjiaroiiapii cBoeii rHrpocKonHH- 
hocth [3y6ubi nepncTOMa] pery^apytOT pacceHBaHHe cnop. Bce tk 3 hh, H3 
KoTopbix coctoht cnoporoH, flHn^oH^Hbi. Jlnuib npH o6pa30BaHHH cnop npo-

Phc. 177. npoTOHeMa Mxa; iacxb HHTeft ee, mrpy»ceHHbix b cyócTpa-r, JiameHa XJiopo-
(j}iiaabHbix 3epeH; n — nowa.

hcxoott peayKUHOHHoe aejieHne kjictok apxecnopHH (M3TepHHCKHx kjictok 
cnop), H, T3KHM 06pa30M, Cnopbl HBJIHH3TCH CHOBa ran^OHflHblMH.

06pa30BaHHeM cnop 3aKaHHHBaeTCH cymecTBOBanne cnopotjjHTa —  6ec- 
nojioro noKOJieHHH Mxa. H 3 cnopbi BbipacTaeT nojioBoe noKojieHHe Mxa —  
npoTOHeMa, Aaioman 3 ejieHbift mox — raMeTOcfiHT. TaKHM o6pa30M y mxob 
BbipaweHa qpe3BbiqaHHO pe3Ko CMena noKOJieHHH. )KH3Hb raMeTO<|)HTa koh- 
qaeTcn o6pa30BaHHeM Ha hcm raMCT. H 3 3HroTbi paaBHBaeTCH Secno^oe 
noKojieHHe — cnopo(})HT (cnoporoH), >KH3Hb KOToporo 3aKaHq'HBaeTca o6pa- 
30B3HHeM cnop. HopMaJlbHO raMeTOCf)HT He BOCnpOH3BOflHT raMeTOCj)HTa, 
a cnopo(J)HT —  cnopoifiHTa, ho Kaw^biH H3 hhx TiaeT cboio npoiHBonojiow-
HOCTb.

3aKaHqHBan paccMOTpeHHe HHKJia pasBHTHH Mxa, m m  MoweM CKa3aTb, 
qT0 m o x  — sto [apxeroHHajibHoe pacTCHHe, y KOToporo nojioBoe noKo^eHne 
(raMeTotj)HT) npeo6jia,aaeT HaA óecnojibiM (cnopo(})HTOM).] TaMeTocfjHTOM 
HBJTHeTCH CaM MOX, COCTOHIU,HH H3 CTegjIH, JlHCTbeB, pH30HA0B, S^arOflapH 
KOTOpbiM oh MoweT cymecTBOBaTb caMocTOHTejibHo, b to BpeMH KaK cnopo- 
toh cymecTByeT Ha raMeTocJ)HTe — Mxe. OnwaKo raMeTotJtHT Mxa HHKorna 
He AOCTHraeT KpynHux pa3MepoB 11 He cnocoóeH k nporpeccHBHofi flHtJjcfje-
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poBKe TKanefi. M xh ne HMerox Kopnen, noaxoMy ^noHBeHHbie boäh  hm 
HeaocTynHbi, ohh nnxaioxcH AHiub boaoh, oMbiBaiomen hx HenocpeACXBeHH , 
Same S e ro  ÄomAeBOH. KanAH pocb. hah ao>käh hm xanme coBepmeHHO 
HeoöxoAHMbi AAH nepeHoca cnepMaxo3OHA0B k apxeroHHHM. Caobom, 6e3 
cboöoahoh BOAbi >KH3Hb hx HCB03MO>KHa. CnoporoH, Haoßopox, ne Hy>KAa 
excn b CB0 6 0 AHOH BOAe H oneHb m3A0 Hcnapaex, xax hxo ero noxpeÖHocx 
nnexoacHO oöecneHHBaioxcH BcacbiBaiomeH paöoxoH nnxbi. M o>kho cxa3axb, 
T O  cnoporoH MXa _  oÄ»a H3 nepBUx nomrOK BupatSoran, r m  xhcto cyxo- 
nvTHOio^ paCTeHHfl. nonbiTKa ara HecoBepuiema, xax xax MTa ae Moaiex 
CHaßAHXb boaoh cHAbHO Hcnapnromee pacxeHHe, h 
eoAHue öbicxpo KAaAeT npeAe.ii ero pa3BHxmo, bw- 
3biBaa oöpasoBaHHe cnop. OpeApocxox Mxa (npoxo- 
HeMa) eme xecHO CBH3aH c boaoh, oh Kan 6 bi noßxo- 
paex >KH3Hb npeAKOB b BOAe; seAeHbm mox raMexo- 
d)Hx —  aMcjmÖHH, xo MOKHyman, xo coxuymaH, 
a cnoporoH hah cnopo^HX Mxa yme 3acyxoycxoH- 
HHB. M o>kho CKa3axb, HXO h caMoe cxpoeHHe mxob 
cooxBexcxByex nepexoAHOMy MOMeHxy BbixoAa pa 
cxeHHH Ha cymy: pa3BHxne hx Hannnaexca c boao- 
pocAeBHAHoro npeApocxKa h 3aKaHHHBaexca 3acyxo- 
yCXOHHHBblM cnopOrOHOM, HBAHHCb KaK 6bI^3MOAe-
MOH xoro npouecca, KOxopbiH H3 BOAopocAeö Bbipa- 
öoxaA pacxeHHH cymn.

rioaBAeHHe apxeroHHH, BMecxo ooroHHa boao- 
pocAeä, ecxb xaxm e  nporpeccHBHoe HBAeHHe b hcxo- 
PHH pa*3BHXHa Ha3eMHbix pacxeHHH. OoroHHH npeÄ- 
cxaBAaex C0 6 0 H OAHy xA exxy, coAepmHMoe KoxopoH 
npeßpam aexca b M axporaM exy, 3amHmeHHyio xoAb- 
KO 0 6 0 AOHKOH MaxepHHCKOH KAexKH. A p x e ro H H H  
>Ke MXOB OKpyJKeH nOKpOBHOH XKaHbK) H3 MHOFHX 
KAexoK, noA 3am«TOH Koxopbix h  pa 3BHBaexca H H ue- 
KAexxa. OoroHHH, pa3 o6pa30BaßmHCb, HHnero He 
ßepex y MaxepHHCxoro pacxeHHH, apxeroHHH me,
Haoöopox, AOAroe BpeMH eme ocxaexca npnxpen- 
AeHHbiM k MaxepHHCKOMy pacxeHHK), H pasBHBaio- 
mHHCH b HeM 3apoAbim nnxaexca coxaMH MaxepHH- 
CKoro pacxeHHH. BAaroAapa axoMy, BpeMH pa3BHXHHj 
3apoAbima 3HaHHxeAbHO yAAHHHexca, h aah Hero 
oxxpbixa B0 3M0 >KH0CXb HCCpaBHeHHO ÖOAbmeid AH(p- 
(bepeHUHpoBKH, neM aah 3apoAbima, B 0 3 H H K in e ro
* r nr____ n^oniii/ unnouMP YPTO-

-c.k

_crr

\ ' -k

Phc. 178. CnoporoH Mxa— 
KyKyiuKHH aeh (Pol  y t r i ­
eh u m c o m m u n  e): icp—(pepeHUHpoBKH, HeM AAH aapu/upiuid, — KDbiweHKa; a -  jmafJjparMa;

B OOrOHHH. TaKHM o6pa30M, B03HHKH0BeHHe apxero- ^  nepuCTOM; C. K  —  CTeH-
HHH HMeAO BecbMa BamHoe 3HaneHHe b pa3BHXHH KH KOPo6 o4 kh cnoporoHa; 

« _______y. in A/\T.onnuci/iTPQ nn n cn  —cnODOBblH MCUIOK (CJIO- 
parirhh), noABemeHHbifi k 
crcHKe u KoaoHKe (ä ) ko- 
poöoMKH na hhthx; a — ano- 
ijmaa; H .  c —  HO>KKa enopo- 

rona.

nn/i -----------
xoH rp yn n b i pacxeHHH, xoxopbie  oQTaeAHumoxcH noA
Ha3B3HHeM a p x e r o H H a H X .

PaBHOcnopoBbie nanopoxHHKOo6pa3Hbie. K  ap-
xeroHHaM oxhochxch h n a n o p o x H H X O o 6 p a 3 -  
H bi e pacxeHHH —  nanopoxHHXH, xboluh h nAayHbi.
IlepeA H3MH Ha pnc. 179 oöbiHHbiß nanopoxHHK 
( D r y o p t e r i s  f i 1 i x m a s), Bce ero KAerxH 
AimAOHAHbie. Bo Bxopoii noAOBHHe Aexa Ha HHmHen cxopoHe AHcrbeB nano- 
pOXHHKa nOHBAHIOXCH xeMHbie XOHKH — 3X0 CnopaHrHH (pnc , ), co-
öpaHHbie b KyHKH, xax HasbiBaeMbie c o p y c bi (pnc. 179, 5 ,  B) ._ Copycm 
OAexbi oöbiHHo ocoöbiM noKpbiBaAbueM HAH h h a  y 3 H eM (pnc. 179, B - u ) ,  
HOA samHxoH xoxoporo HÄex pasBHXHe oxAeAbHbix cnopaHrHes, cOAepmamnx 
raoAOHAHbie cnopbi. IlpH  o6pa30BanHH cnop npoHCxoAHT peAyKUHOHHoe 
AeAeHHe. KorAa enopu nonaAyT Ha BAamHym noHBy h npopacxyx, H3 
cnoobi nanopoxHHKa Bbipacxaex MaAeHbKan 3eAeHaa nAacxHHxa cepAueBHA- 
3  ^O^Mbl (PHC. 180) BeAHHHHOK) AO 1 C *K  3x3 SeAeHBH ÜAaCTHHKa H33bl-
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BaeTCfl 3 a p o c T K O M .  Ha hhhíhch noBepxHOCTH 3 apocTKa hmciotch pnao- 
h a h ; y BbieMKH noMeipaioTCH apxeroHHH, HecKojibKo HHHce, ope^H pn30H- 
AOB aHTepHflHH. Cjie^oBaTejibHo, 3apocTOK nanopoTHHKa HBjiHercH ero 
nojioBbiM noKOjieHHeM —  raMeTotjjHTOM. OrpoeHHe apxeroHHH nanopoTHHKa 
npoipe, nervi apxeroHHH Mxa: oh HMeeT óojiee Koporayio uieñKy, a Ta nacTb

Phc. 179. rianopoTHHK (Dryopter is  f i l ixmas):  A — bhciiihhh bhä cnopodwia-E  —  
ÄOJibKa aacTa c mamen CTopoHbi, bhähm copycu, oneme maysaeM (noKpwBaJibneMV 5  — 

paspes copyca: u -  mayshh; c —  cnopaHrmi; F  —  oiaeabHUH cnopam-mí.

ero, b  KOTopoñ HaxoAHTCH HHueKjieTKa, norpy>KeHa b TKaHb caMoro 3a- 
pocTKa; CTeHKa ôprouiKa non™ cjiHBaeTcn ,c TKaHbio 3apocTKa (pnc. 181, A ) .  
B MojioAOM apxeroHHH b KaHajie iueíteH HMeeTCH iueriKOBan KaHajibueBan 
KjieTKa, a Ha# HfmeKJieTKOH —  ôpiouiHan KaHajibueBan KjierKa. y  3pejibix 
apxeroHHeB ocjiH3HBiiiHecH KaHanbpeBbie KJieTKH, norjioman Boay, pa3BH- 
BaiOT 3H3HHTejIbH0e AaBJieHHC, nOA BJIHHHHeM KOTOpOro KOHeHHbie KJieTKH 
ineHKH apxeroHHH paaBe/iHHHioTCH h  OTKpbmaiOT ßocrryn cnepMaxo30H,naM 
K HHpeKJieTKe. AHTepn^HH Kpyrjioñ (J)opMU, oneHb MejiKHe, c t c h k h  h x  h 3 
ö  ' K^eTOK. Kopaa cnepMaT030HAbi co3peBa(OT, o h h  b m x o ä h t  h 3 aHTepHAHH
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nepes otbePcthp, o ö p a s y « „a
T030HÄbI nanopOTHHKOB, ™**P (AeM^OTAHAaiOTCH OT CnepMaTOSOHAOB
nyqoK H3 oojibUioro THona Pe^  ( e ^  Äpyr0M Konue Hecyr AacTb 
Mxa V KOTOpblX AHIHb nO 2 peCHHII ) ,  F1S| r \

npoTonjiasMbi b b h a ç ° y° nanopOTHHKOB B03M0*eH TOJibKO npH
n po ue cc  onjioAOTBopeHHH y  p OOOTHHK KaK h m o x , HBAHeTCH

H3AHAHH BOAbl. STO H n0H* ™ ° ’ * aKHM KOTOpOTO B nOJIOBOM OpO-
3 O H A H o r  a M H bl M PaCTCHHeM T ^  jaKHM y  PcHa6}K6HHblß peCHHA-
necce npHHHMaer ynacrae uoabh>k h h h  cnepMdioa 
K3MH, MorymnH ABHraTbCH TOAbKO B BOAe.

ÓnAOAOTBopeHHaa HHU,e- 
KJieTKa BHyTpH apxeroHHH Ae- 
AHTCH, AaeT 3apOAbIUI, KOTO- 
p u fi, paapacTaHCb, oópasyeT 
B3pocAbiH nanopoTHHK, npeA- 
craBAHioiHHH C0 6 0 1 0  cnopo- 
* h t , T. e. pacTeHHe, npHHOCH- 
ui.ee cnopbi. Cnopo(|)HT nano-
pOTHHKa HBAHeTCH BblCOKO 
pasBHTbiM pacTeHueM. A J «
Hero xapaKTepHÔ  noHBAeHHe
HaCTOHmHX KOpHeíí, AHCTbeB H 
CTeÖAeft co CAOJKHOH aH3TO:
MHUeCKOH AH4>4)epeHUHpOBKOH
Bcex 3THX opraHOB. B TO 
BpeMÎI K3K y MXOB CUOpOCj)HT 
[TeCHO CBH33H C T3 MeTO(J)HTOM 
h nuTaeTca rAaBHbiM o6pa30M 
3 a ero cueT], y nanopoTHhkob
cnopo(|)HT BeAeT caMOCTOH- 
TeAbHoe cymecTBOBaHue, a
raMeTo4)HT peAyunpoBaH ao
cAaôo pa3BHToro, KpaTKOBpe- 
MeHHO cymecTByiomero aa-

P0CTTaKHM oöpasoM, conocTaBAHH^ ^ ¿ ^ ^ HHK H ^ ^ H TaKH e°apxero-
MH MOXveM caca3Tb ’cnopocJiHT, öecnoAoe uoKOAeHue, npeo&ia-
HHaTHbie opraHHSMU y ^oPH X n̂ P ^ ¿CTaBJIHIOT co6ok) y *e  THtiHAHbte
AaeT H3A raMero^HTOM. n a M ^ H K H  P wt TOJIbKO B0 babkhl«
pacTeHHH cyuiH, xoth nym H oro  pasBHTn a  aTOMHO COBepujeHHa, ato- 
KAHMarax. H x  KopHeBaa chctcm a b ce eiu A THH raMeT0 4)HTa -
6 bi ncn0Ab30B3Tb rpyHTOBbie BOAbi. B  nepH f l F H€o6 xoahmoh  Aah

33POCTK3 -  B0AH3H CpeAa HHK3 BOSMOHŒO TOAbKO
nanopoTHHKa, ta k  xax  onAOAOT^peHue ero c iopoua , aa-
B TOM CAynae, eCAHSapOCxOKA , n THHKOB BOÄHUM yCAOBHHM
AH b a eT CH BOÄOH. CAeAOBaTeAbH , y UM __ cnopO$HT.
JKH3HH COOTBeTCTByeT raMeTO(J)HT, al _ y y  y  gOAblUHHCTBa nanopoTHHKo-

PasHOcnopoBbie nanopoTHHKOoôpaaH . y  sapocTKH, coBepmeHHO
oôpasHbix pacTeHHH cnopbi, H3 P TKH o 6pa3yi0TCH Ha oahom  h tom
oAHHaKOBbi, h  cnePMaTO3<Wlb rDVnn nanopoTHHKOoßpasHUX pacTeHHÖ bos-
JK6 sapocTxe. Ho y HeKOTopbix rpy n an PaKJ1IOTaeTCH B TOM, ato y sthx 
HHKA3 p a 3 H O c n o P O b <» C T b, ™ ™ pa __ 6oJiee xpynHbie h ÔoAee 60- 
pacTeHHH cnopbi AH^^peHUBIWBa • ^  _  6o^ce MejIKHe c HesHaAHTeAb-
raTbie nHTaTeAbHUMH semecrE¡a Apy 0 c n 0 p a m h , Ha hhx Bbipa-
HHMH sanacaMH. nepm« gab ina ^  to alko  apxeroHHH. H 3 mcakhx 
cTaioT 3apocTKH SoAee py BbipacTaiOT cHAbHO peAyuHP°®aH'

aLepHAH?. Coo6pa3HO 3TOMY h cnopanruH ^

Phc. 180. SapocTOK -  r a w e s t  nanopoTHHKa: apx.
apxcroHHH; a  -  amepHÄHH, p  -  pHSOHflbi.



f S Â - ï  " aKpOC" 0paHrH"  c » MHKpOcnOpaHniH

S e i a pa3H0c"0.P°B“ x nanopoTHHKOoepaSHMx i m m
o e i a g i n e 11 a (pa3HocnopoBbm njiayn, dhc. 182). 3 ro  MajieHbKoe narro 
HHe, npeHMymecTBeHHO lomHbix ropHbix cxpaH, Bcxpenaexcn h y Hac nannT  
Mep b KapejiHH, Ha cnpbix „y ra x , c p e ^  xpaB PH u t Z x  L n o ^ x S o - '  
o6pa3Hbix pacxeHHH. O ho HMeex BexBHcxbiä, oôbiHHo noji3yHHH CTeÔejib no-
Ï S e H H M x KHRpH, JiaHueTHbIMH ^c ro w a M H . Ha Konuax BepxHKajibHo ’ pac- 
HflÜSÏoT K B nasyxax jihcxohkob, HasbiBaeMbix cnopotjmjijiaMH
HaxoflHTCH MaKpocnopaHrHH h MHKpocnopaHrim, no o^noMy Ha cnopo^HJUie!

Pho. 181. ApxeroHHH h aHTepHÄHH mnapoTHHKa. A ' a 6
n ~ p Z V o Z ^ aPXer0Ĥ  <Bm CBePxyj; A: a — anTepHjyiíí c 

cn^pMaTOàOHAOB, 6 —  bhxoâ cnepMaTO^OHAOB; e —  cn/CTeBWHH
r — CndpMaT030MÂ.

e —  pa3BHTHe apxeroHwr; 
MaTCpHHCKHMH KJieTKaMH 

aHTepHÄHH, bhä CBepxy;

B Ka>KflOM MaKpocnopaHrHH nyxeM pexiyKUHOHHoro ÆejieHHa B0 3 h h k 3 !ot 
KpynHbix Maxpocnopbi, b Kam^oM MHKpocnopaHrwH, TaKHie b pe3yjibxaxe 

p ^yK U  fOHHoro Ae*emi*, oöpaayexea «noro (ÄO 64) oneim M e X ^ S í
l  Tex H m ™Xr cn0p BblPaCTai0T 33POCTKH HacmnbKo Mexmae hto 

hh He BbixoAHT H3 oöohohkh cnop. H 3 MaKpocnop BbipaCTaiOT apxerOHH-
ajIbHbie (HiOHCKHe) 3apOCXKH C HHUOKJieTKaMH (pHC. 182, ß);  H3 MHKDOCnOD___
MyHiCKHe 33pOCTKH, Ha KOTOpblX pa3BHB3K)TCH aHXepHflHH CO CnePMaX030H- 

My>KCKHe 33POCTKH 3Äecb HacxojibKo peAVunpoBanb. ¿ o  OT HHX 
OCTaJTOCb ÄHIUb HeCKOJIbKO KJieXOK (PHC. 182, E H m

H a e x X X X r n n n ” ™ ’ ^  Y S 6 1 3 £  ' n e 1 1 a paSBHTHe 3aPOCTKOB H3HH- 
Haerca eme b cnopanrnax Ha MarepHHCKOM pacxeHHH. 3axeM npopocume

pbi na fla ioT  Ha aeMjno, h 3 j& cb , nPH na jm am i bo^ m , n p o n cxo m ix  noo- 
uecc  onjioAOTBopeHHH. F loc jie  axo ro  Ha »encK O M  3apocTKeP H3 oÖpaaoßaB-
f eM v l3" rOTbI Ha™ HaeT Pa3B«Ba™CH HOBoe pacTCHHe (mojiotoh cnopodmx) 

ymcKHe 3apocxKH, ßaBume Hanajio criepMaxo30H,ąaM, nornöaiox.
cTeHHH3yn n ™  r KJl? pa3BHTHa pa3HocnopoBbix nariopoxHHKOoÖpasHbix pa- 
K ncüRnpmnn ’ ÎT°  Pa3H0Cn0P0B0CTb (cneu,HajiH3auHH cnoo) npHBejia 
UHnoBaHHhnf3 ° T  MX My>KCKHX H >KeHC«Hx sapocxKOB, erne 6ojiee peÄy- 
pacxeHHH ’ eM 3aP°CTKH paßHocnopoßbix nanopoxHHKoo6pa3Hbix
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OflHaKO y 3TOH rpynnH pacreHHfi coxpaHHiOTCH ueprbi, oöutHe c ocTajib- 
HbiMH nanopoTHHKOo6pa3HbiMH: 1) o6a3arejibHbiM ycJioBueM ä Jih  nojioßoro 
npouecca HBJiaeTca Hajiumie bouh  h 2) pa3BHTHe 3 apoubima npoHcxoflHT 
OTfleJibHO ot MaTepHHCKoro padeHHH (cnopotJuiTa), 6e3 ero yuacTiis.

TojioceMeHHbie pacTeHHH. npocjieuHM Tenepb uhkji pa3BHTHa h CMeHy 
noKOJieHHÍí y ceMeHHbix pacTeHHH, k uncjiy Koropbix othochtch rojioceMeH- 
Hbie (HanpHMep, HauiH xBofiHbie nopoubi — cochh, ejiu h äP-) h UßerKOBbie 
HJIH nOKpblTOCeM€HHbie paCTCHHH.

Phc. 182. Pa3HOcnopoBoe naayHOBÖe pacTeHHe ceaarHHeaaa (S e 1 a g i n e 11 a): A — oöuihä 
bhä; k — KoaocKH co cnopaHi'HaMH; B — cnopotfiHaa c MHKpocnopaHrHeM, a  cnapo^HJifl 
c MaKpocnopaHTHeM, ncpea cremcy Koroporo npocBeamwiioT MaKpoinopn; / — npopocmaa 
MüKpocnjpa c ph30hä3mh; Ä —  paapea acpc3 Marpocnopy c sapocrKOM p  p a jo a w , 
3  — TKaHb 3apocTKa; a —  apxeroHHÜ; 3ap  — 3apoabiui; h. — npopocmaa MHKpocnopa, p  
PH30HAaai,Haa k/ictka, no nepn<}>epnH HecKoabKO kjictok MyjKCKoro aapocTKa, KoTopue
EnocaeACTBHH ( }K )  ocAH3HaioTca h pacnawBaioTca; b ueHTpe — oahh aHTepMAHH c MaTe-

pMHCKHMH K.ieTKaMH CnspMaT03OHA0BJ 3  — CHcpMaTOiOHA.

ripe>K fle Bcero naao  cKa3aTb, uto  npe«H ee ueJieHHe Bcex pacTeHHH Ha 
«cnopoBbie» h «uBeTKOBbie» pacTeHna renepb  ne Bbiuep>KHBaeT k p h t h k h , 
Tax KaK H3yaeHHe hx uHKjia pa3BHTHa noica3aJio, hto  no cym ecTBy ceMeH- 
Hbie ( b TOM HHCJie H UBeTKOBbie) pacTeHHH TO>Ke BBJlHIOTCa pasHOcnopoBbiMU 
pacTeHHHMH, TOJibKO b npouecce npHcnocoôJieHHH k  cyxonyT H o ii >k h 3Hh o hu  
npno6pe;in  paa h o bm x  cbohctb h KauecTB.

Ha npuMepe cochh no3H3KOMHMCH, rue h Kau pa3BHBaioTCH Maupo- 
h MHKpocnopu y rojioceMeHHbix pacreHHñ.
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BecHOlo Ha cochc hohbjihiotch MyxccKHe, hjih nbiAbHHKOBbie, h jkohckho, 
HJIH CeMeHHbie, IUHUIKH (pHC. 183). riblJIbHHKOBblH KOAOCOK (HJIH IHHUIKa) 
COCTOHT H3 OCH HJIH CTCpJKHH, K KOTOpOMy npHKpcnjICHbl HíeATOBaTbie JIH- 
ctohkh, HecyiHHe no ABa MHKpocnopaHrHH, noTOMy h Ha3biBaeiwbie MHKpo- 
CnOpOtjlHJIJiaMH. B MHKpOCnOpaHrHHX HaXOAHTCH MHKpOCnOpbl HJIH nbIJIbUa. 
K a n a a n  nbijiHHKa npeACTaBjiHCT coöoh KjieTKy, HMCiomyio smpo, npoTO- 
nji33My c HCKOTopbiM 3anacoM nHTaiejibHbix BemecTB h abc  oöojiohkh: toh- 
KaH BHyTpCHHHH Ha3bIBaCTCH HHTHHOH H Hapy>KHaH —  3K3HHOH. 3K3HHa 
c AByx CTopoH pa3pacTaeTCH h  OTCTacT ot hhthhm , ÓAaroAapa ncMy o6pa- 
ayiOTCH ny3bipH, nanojineuHbie B03AyxoM. Ily3bipH  yMeubinaioT yACJibHbiii

Phc. 183. CocHa (Pinus s i l  ves tris): A — BeTKa c nbiJibJHKo-
BblMH KOJIOCKaMH ( t i .  K . )  H CeMeHHbIMH IHHIIIKaMH (C. U l ) \  B  — 
MHKpocnopo4>naabi (m ) ,  jieBbiñ c 3aitpbiTbiMH, npaBwfl c p a cxp u - 
TbiMH MHKpocnopaHrHHMH; B — ceMeHHan Memya (MaKpocnopo- 
f y u n n  —  m ) CBepxy c AByMa ceMincwicaMH (MaKpocnopam-HRMH— 
c); r —ceMeHHaa weuiya CHH3y : Banna Kporoman le iu y a  (k . h ); 

A —  ceMeHHaa Hernysi c flByMH KpuaaTbiMH ceMeHaMH.

sec nbiJiHHKH, HTO no3BOJineT en aojito a^photlch b B03Ayxe (cm. 
pHc. 185, A).

^KeHCKan hjih ccMeHHan uiHuiKa nocTpoeHa HecKOJibKo cjiohíhcc; Ha oca 
ee HMCiOTCH Kporomne nemyn; b na3yxc K3>kaoh KpoiomeH HCinyH HaxoAHTCH 
no oahoh ceMeHHOH HCinye hjih MaKpocnopoijiHJiJiy. Ha BepxHeñ noBepx- 
HOCTH CCMCHHOH HCUiyH pacnOJIO/KCHbl ABC CCM5H10HKH (pHC. 183, B, T), KO- 
Topbie npeACTaBAHiOT coóoh BHAOH3MeHCHHbie MaKpocnopaiHrHH. C e m h- 
nOHKa (pHC. 184) COCTOHT A3 HapyjKHOrO CAOH TK3HH, KOTOpblH H33bl- 
BacTCH H H T e r y M C H T O M  hah HOKpoBOM ccMHnoHKH. Haßcpxy nOKpOB 
HMeCT OTBepCTHe HJIH KOpOTKHH K3H3A — MHK p o n HAC (HJIH C e M H- 
b x o a ), KOTopbiñ BeACT b MaACHbKyio nbiAbueByio KaMepy. I I oa noxpoBOM 
HaxoAHTCH H y u e j u i y c  (hah «hapo») ceMHnoHKH, ripeACTaBAHiomHñ coóoio 
MCAKOKACTHyio TK3Hb. CeMHnoHKa npHHaAJicíKHT cnopoiJiHTy.

f t ^CLU

A
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Pa3BHTHe ¡ K e H C K o r o  n o j i o B o r o  n oK OJ i cH H f l  HammaeT-H 
c Toro, hto o ah  a H3 kjictok HyHejuiyca, b pe3yjibTaTe peAyKunoHHoro^ A«- 
jichhh, o6pa3yeT MaKpocnopy. [H x ©6pa3yeTca, k b k  BcerAa, 4 (Terpa^a;, ho 
AaAbHeHinee pa3BHTHe ncayaaei Jiniiib oAHa H3 hhx , ocrajibHbie TpH 
OTMHpaiOT.] B ounnme ot nanopoTHHKOoópa3Hbix pacTCHHH MaKpocnopa y ro- 
■TioceMeHHbix He noKHAaeT MaTepHHCKoro pacTCHHa: ee iipopacTanne h a b Jib - 
Hearnee pa3BHTHe, npouecc onjioa otBopemi a h o6pa30BaiMe 3apoAbima ho- 
Boro cnopo(J)HTa nocjie onAOAOTBopeHHa, —  Bce sto npoHCXOAHT Ha MaTe- 
PHHCKOM pacTeHHH. MaKpocnopa ycHJieHHO acjihtch, óaaroAapa neMy oópa- 
3yeTCH MHoroKJieTHaa TKaHb, SoraTaa nHTareJibHbiMH BemecTBaMH. dTa 
TKaHb HasbiBaeTCH s H A o c n e p M O M  h upeACTaBJiHeT co6oio no cymecTBy

Phc. 184. CrpoeHHe ceM«no«ucH h onaoaoTBopeHHe y cochh: A  -
11 — HHTervMCHT (noKpoB ceM5¡noiKH); m — MHKponHJie (ccmhbxoa, nbwbue

v '  c o<ieHb KopoTKHMH uieHKaMH (u i . ay, n  — HHueKJieTKa.

jkchckhh 3 apocTOK. Ha BepxHeñ nacTH aapocTKa (npoTHB MHKponujie) 3aJia- 
S tch w a Pa pSm „H > ,, no cpannemno c nanopoTHHKa*™ e n e  6 o * e  ynpo- 
meHHbix. 3Aecb apxeroHHH coctoht H3 KpynHOH anneKjieTKH, Ha BePx y “ ^  
KOTopoñ noMemaioTca eme ne rape  MajieHbKnx kjictohkh, —  o ah  a napa Han 
novroH , coxpaHHBLunecH Kan pyAHMemr ineñKH apxeroHHa.

P a 3 BHTne MymcKoro nojioBoro noKOJieHHa HanHHaeTca c BOSHHKHOBe- 
mm MHKpocnop -  nbijibHbi (pac. 185). npopacxaHHe nwjibUH (MHKpocnop) 
nacTO HanHHaeTCH B H yrpu MHKpocnopaHTHa. ílp n  stom hapo MHKpocnopbi 
OTHJieHHeT 2— 3 MajieHbKne KAeTKH, óbicrpo ncne3aiomHe n npeACTaBJiaio- 
mne co6 oh pyAHMeHTapHbiñ 3apocTOK. 3aTeM HApo MHKpocnopbi onaTb ab- 
jjpjtch h npn stom oópasyioTCH ABe kjictkh: BereTaraBHaa h [aHrepHAHajib- 
Haa]. Co3 peBmne MHKpocnopbi BbicbinaioTca H3 Mnapocnopaurna, pa3HO-
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chich  BeTpoM h HeKOTopbie H3 HHX nonaAaiOT b nbi^bueBue KaMepbi ceMH- 
noqeK, r^e  HMeeTCH caxapHcraa híhakoctb . 3^ecb MHKpocnopbi npopacTaiOT,
opn 3T0M 3K3HH3 pa3pbIBaeTCH, a HHTHH3 BblTHTHBaeTCH B BHAe TpyÔKH,’ 
B KOHHHKe KOTOPOH H3X0AHTCH BereT3THBHOG HApO MHKpOCnopbl. OyHKUHH 
BereraTHBHoro «Apa —  oôecneneHHe pocTa nbiAbueBofi TpyôK H , HanpaBAsno- 
meficH nepe3 HyueAAyc k 3apoAbiiueBOMy MeniKy. [AHTepHAHaAbHan KJieTKa 
A&aHTCH Ha a b ë , othaghhh tak  Ha3HBaeMyio cecTpHHCKyio m ie rny  (KJieTKy—

HO>KKy aHTepHAHH)] 
(PHC. 185, M , C). 3a 
BereTaTHBHbiM hapom  no 
nbiAbpeBOH Tpyôxe cAe- 
AyeT KAeTKa, KOTopan 
3aTeM aêahtch  Ha Ase 
npeACTaBAHiouiHX co6oñ 
MyjKCKHe noAOBbie kact- 
KH HAH MHKpora MeTbl —  
CliepMHH. B OTAHHHe OT 
MHKporaMeT nanopoTHH- 
Kooêpa3Hbix, y  xbo hh hx  
OHH AHLUeHbl opraHOB 
ABHH<eHHH —  HiryTHKOB, 
pecHHneK.

rib iA bueB an T pyôxa  
pacTeT no HanpaBAeHHio 
k apxeroHHio ( cm . pue. 
184, n. t ) . ÆocTHrHyB 
HHueKAeTKH, KOHeu ee 
BMecTe c BereTaTHBHbiM 
hapom  pacTBopaercH, h 
oahh H3 cnepMHeB cah- 
BaeTCH C HHUeKAeTKOH. 
rioC Ae OnAOAOTBOpeHHH 
3H rora  acahtch h o6pa - 
3yeT COCTOHIHHH H3 He- 
CKOAbKHx KAeTOK nep- 
BHHHbiH 3apoAbim . 3a- 
TGM ABe KAeTKH nepBHH- 
Horo 3apoAbiina pa3pa- 
CTarorcH b AAHHHbie 
TpyônaTbie oôpa30BaHHH, 
Tax Ha3biBaeMbiH n o A -  
B e c o k ( pnc. 186, n),  
Ha KOHue KOToporo h 
(JjopMHpyerca 3aTeM hc-
THHHblH 3apOAbIUJ. 3Ha- 
neHHe noABecKa co-
CTOHT B TOM, HTO OH Bbl- 
HOCHT 3apoAbiu j c no- 
BepxHocTH SHAoenepMa 
b ueHTpaAbHyio noAocrb 
nocAeAHero (pnc. 187,

„ „  , n), 1T0 Ayqm e oôecne-
HHBapT nHTaHHe 3apoAbim a npn  (JiopMHpoBaHHH ceMeHH.

TaKHM o6pa30M, y roAoceMCHHbix pacTeHHH noHBAfieTCH pHA hobmx 
ocoôeHHocTeH, OTAnqaiomHx hx ot nanopoTHiiKoo6pa3Hbix.

B CBH3H C CyXOnyTHblM 06 pa30M  ÍKH3HH y 3THX paCTGHHH BbipaÔaTbl- 
BaeTCH HHOÖ enoeoö AOCT3BKH MHKpOraMeT K HHH,€KA6TKe —  nOCpGACTBOM 
UbiAbueBOH TpyÔKH. PacTeHHH, y  KOTopbix npouecc odaoaotbopghhh coBep-

Phc. 185. Atapocnopa cochm  h pa3BHTHe nbiabAeBoâ 
TpyÔKH; A — MHKpoenjpa (naiabueBoe 3epHO) c AByMH 
nyabipeBH^HbiMH BbipociaMH (BoaAyuiHbie mcuikh — s. m );

, M — nocaeAOBaTeabHbie ciaaHH pasBHTHa nuab- 
ueBofi TpyÔKH: e. x  — BcreTaTHBHaa Kacwa; p  — peay- 
AHpoBaHHbie icaeTKH 3apocTKa; a. x ~  anTepHAHaabHaa 
KaeTKa; c — CTeHHas KaeTKa; z. te — reHepaTHBHaa KaeTKa; 
e. n — BereTaTHBHoe napo nuabueBofí TpyôKH; £ — Ko­
weït nbiabueBOH TpyôKH nepea onaoaoTBopeHHeM: cri_

cnepMHH.
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mae-rcH b bo sa yu ih o h  cpeae c noMombio ribiAbueBoñ TpyôKH (cHcfcoHa/, Haabi- 
BaiOTCJI C H Ô O H O r a M H b l M H ,  B OXAHBHe OT 3 0 H f l o r a M H b i x ,  y koto- 
Dbix MHKporaMeTbi —  cnepMaxo30HAH —  HMeioT xtryTHKH, h npopecc onjio-
AOTBOpeHHH B03M0>K6H XOAbKO npH HaAHBHH >KHAKOH CpCAbl.

CneAH HbiHe >KHBymHX roAOMMeHHbix HCKAfoaemie cocxaBAaiox caroB- 
HHKH 3x0 — HeBbICOKHe ACpCBba C npHMbIM HeBCTBalUHMCfl CTBOJIOM, Hecy- 

HaBepxy Kpyi.Hbie nepHcnre jirctm  (puc. 188). B HacTomee Bpem  
sto BbiMHpaiomaa rpynna, HeMHoroHiicjieHHbie npeACxaBHXCAH KoxopoH 
H™=K,t 0 rp a BH"eHHoePypacnpoCTpaHeBHe a cy6ipon»aeCK»x » ^ ™ a e c K „ x  
CTDaHax a b Mesosoe ohh hmcah mnpoKoe pacnpocipaHeHHe. O hh saMena- 
TejibHbi xeM, axo b nbuibUOBOH xpyßxe y hhx yaaJiocb oöHapy>KHXb noABiixc- 
Hbie C MHOrOHHCJieHHbIMH pecHHHKaMH cnepMaxo30HAbi (pac. ley).

kinxepecHO qxo, b cbh3H c HaAHHweM noABH>KHbix cnepMaxoaoHAOB, 
b BepxHeñ qacTH comboobkh Haa a p x e r o h h a mh y caroBHHKOB nepeA npouec- 
COM onjioAOTBopeHHB bo3hhk3€t ocoöaa noAOCTb — a p x e r o H H a  a h> h ai* 
Ka Mepa (pac 190, a .  k ) ,  HanoAHeHHaa HŒAKoexbK), nocpcACTBOM Koxopofl

Phc. 186. O6pa30BaHHe 3aponbima h nox- 
BecKa y cochu (P i n u s s i 1 v e s tr i s): n  

naxBecoK; 3  — hjictich 3apoxwma.

Phc. '187. CxpoeHne ccmchh KeapoBoft 
cocHbi (P i n u s ccmbra) :  k . c — aepe- 
BiiHHCTbiH naicpoB (Ko>Kypn) ceMeHH, oopa- 
30BaBIIlHHCH H3 HOKpOBa CeMKIIOMKM, O. 
H —  naeHHaTbiH octiitok Hyiiex-nyca, 3 —  
fnaocnepM, b cepeaHHe Koxoporo Haxo- 
XHTca 3apoxbim; c — ceMxxoxH 3apoxuuia, 
n. K — nJXceMHaoabHoe KoaeHo; i( RO 

peiuoK h n  — ntMBecoK.

cneDMaT030HAbi h nonaAaiOT k a&ueKAeTKe. TaKHM o6pa30M, caroBHHKîi 
cS I hah cîeAbi öoAce ApeßHero cnocoöa onAOAOXBopeHHa, axo cÓAímaex 
rojioccMeHHbie pacxenna c paaHocnopoBbiMH nanopoxnHKOoÔpaaHHi^
>KC XHH onjioAQTBopeHHfi xapaKxepcH a ab  ranRroBHx, ^  BbiMHpaioiAHx roA3^ 
ceMCHHbix, CÂHHcxBeHHbiH npeAcxaBHxeAb Koxopux —  Cj 1 n k g o tn  o d a 
coxpaHHAca AO H31UHX AH€Ë ÔAaroAapa TOMy, axo ero c ApeBHeHUiHX Bpc-
M€H KyAbXHBHpoBaAH b Hiiohhh h Knxae.

Bxopoft ocoôeHHOCXbio ceMeHHbix pacxeHHH HBAHeXCH TO, BTO HX 3apo- 
CTKH VXpaXHAH CIIOCOÔHOCXb K C 3  M  O CX O 3TC AbH O M y CyUieCTBOBaHHK). MaK-
Docïoia HaxoAHmaacH b MaKpocnopaHrHH (eeManowe), ne noKHAaex cno- 
DodiHxa ’ona pa3BHBaexca noA 3amnxoñ xKa«en cnopotjiHTa h xecno cBHsaHa 
d) h 3Ho AO r H qec k h c MaxepHHCKHM pacxeHHeM, noBXOMy pasBABaio^HHcanocAe 
onAOAOTBOpeHHa HËueKAeraH 3apoAbim nocTaBAeH b oco6 o ÔAaronpHaxHbie
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ycjioBHH. MaKpocnopaHi'HH (hjih ceMHnoxKa) npeBpamaexcn b cbmh, Koxopoe 
coAep^HT, KpoMe 3apoflbima, nHTaxejibHyio TKaHb — BH/tocnepM.

rioKpbiTOccMCHHbie pacxeHHH. npocjiejiHM Xenepb o6pa30BaHHe MHKpO- 
cnop h MaKpocnop, a TaiOKe pa3BHTHe nojioBoro noKOJieHHa y HBexKOBMX 
pacxeHHH.

PaocMarpHBaH ubcxok, mm 33MCXHM, hto ob b cboom cocxaBe hmost 
T bl HHHKH,  KOXOpbie MM Ha3bIBaeM M H IK p o c  n o p o  4) H JlJia M H, X. e. 
JIHCXOHKaMH, n pH HOC Hip H M H MHKpOCnopbl HJIH n M JI b U y (HJIH nblJIHHKH 
UBeTeilH). CoCXOHX XMHHHKH (pHC. 191) H3 HHXH [h AByX nbIJIbHHKOB. EÍMJIb- 
hhk coaep>KHx Äße nojiocxH — rHe3p;a, hbjihioihhxch] MHKpocnopaHrHHMH, 
Biiyxpn Koxopbix nyxeM peny kuh oh noro nejienHH 0'6pa3yioTCH MHKpocnopM.

6 f\ 8
Phc. 188. CaroBHHK (G y  c a s r e v o l u t a ) :  A  — BHeniHHw bhä;
E  — MaKpocnopoi))HJiJi c ceMrnonKaMH; B  — MiiKpocnopoijjHJiJi 

C MHKpocnopaHrHHMH.

MHKpocnopM, KaK h y  rojioceMeHHbix pacxeHHH, HMeiox aße o6o- 
jiohkh—  3K3HHy h HHXHHy (pnę. 192). 3K3HHa cHjibHo nponHxaHa KyxH- 
HOM — >KHpOBbIM BeiH,eCTBOM, He nponyCKaiOIIiHM BOAbI H paCXBOpOB. y  pa3- 
HHX BHÄOB pacxeHHH nblJIHHKH nOCXpOeHbl pa3JIHHHO H ÜO CB06H (})OpMe, 
h no pa3MepaM, h no xapaxxepy 3K3hhm . HapyaiHan noBepxHocxb 3K3hhm 
pe/iKO ÖMBaex rjiajiKOH, name Ha Hen HMeioxcn pa3JiHHHbie Bbipocxbi, yxoji- 
meHHH, uiHnHKH, rpeöeuiKH h np. (cm. pnc. 207). O ôhhho b 3 K3 HHe ecxb 
OAna hjih HecKOJibKo npopocxKOBMx nop —  6ojiee xoHKHe Mecxa b oöojioxKe, 
nacxo npHKpbixbie npodonnaMH H3 neKTHHOBbix BemecxB, pacxBopHiomHXOH 
b caxapHbix pacxBopax. BHyxpn MHKpocnopM o6pa3yioxcH B,se KjiexKH: 
KerexaxHBHaH h reHepaxHBHan. CaMH nbuibueBbie 3epHa He npeACxaBjiaiox 
coOoii sjieMeHXOB onjionoxBopeHHH, ho ohh aojihchm npopacxH h jiaxb nojio- 
Boe noKojieHHe —  nbuibiieByio xpyöxy (cm . pnc. 192, B), o6pa3yioin,yio 
raMexbi. j3,jiHHa nbijibueBHÄHOH xpyÓKH y pa3Hbix pacxeHHH pa3jiHHHa, 
MOJKex ÄoexHraxb 20— 30 c m .

254



nujibuesyio TpyÖKy CAeAyeT paccM aTpHBaTb 
noKOJieHHe, pacTeHHe, KOTopoe nHTaeTCH, ä h u ih t , 
HBJieHHfl >KH3 HH H b saKAioneHHe BbipaöaTbiBaeT 
onJioAOTBopaioinHe sagmchth  —  MHKporaMeTbi. 
TaMeTbi A<e k caMocTOHTeAbHoMy cymecTBOBa- 
HHIO He cnocoÖHW.

npopaCTaHHe H pa3BHTHe MHKpocnopbi 
MOJKHO HaÖAK)AaTb B AaÖOpaTOpHblX yCAOBHHX. 
J],ah 3Toro noMemaioT AiHByio nbiAbuy b pacTBop 
caxapa c npHMecbio a30THCTbix BemecTB. ribi- 
jiHHKH npopacTaioT y >Ke nepe3 15—20 MHHyT. 
npopaCTaHHe coctoht b tom, hto nbiAHHKa Bca- 
cbiBaeT pacTBop, Haöyxaer, neKTHHOBbie npo- 
öohkh, 3aKpbiBaBUJHe npopocTKOBbie nopbi, pac- 
TBopinoTCH; coAepa<HMoe HannHaeT AaBHTb Ha 
HHTHHy, h CKB03b nopy HAH weAb pa30pBaBLUeH- 
CH 3K3HHH BbinHHHBaeT ynaCTOK HHTHHbl Ha- 
pyA<y. 3aTeM ynacTOK stot HanHHaeT pacra h 
BbiTHTHBaTbca b TpyöonKy, o6pa3yn KAeTHaTKy 
3a cneT caxapa. Bcxope b TpyöoHKy bmxoaht 
OÓAbUiaH nacTb coAepJKHMoro MHKpocnopbi, ßne- 
peAH 6oAee oxpyrAoe —  BereTaTHBHoe HApo, h 3a 
HHM —  reHepaTHBHan KAeTKa npoAOAroBaToii 
(J)opMbi. BnocAeACTBHH reHepaTHBHaH KAerea
(nepeA onAOAOTBopeHHeM) acahtch  Ha ABe,
h T3KHM nyTeM oßpaayiOTCH Äße MHKporaMeTbi,
H y  XBOHHblX, cnepMHHMH (pHC. 192, r ) .

KaK MyAiCKoe noAOBoe 
pacTeT, noKa3biBaeT Bce

Phc. 189. Kernen nujibueBoft 
TpyöKH caroBHHKa c AByMs? 
MHoroHcryTHKOBbiMH cnepMaTO- 

30H«aMH.

KOTOpbie H'a3bIBaiOTCH, KaK

Phc 190 n p o a o a b b iii pa3pe3 qepe3 BepxHioK) nacTb ceMHnOHKH caroB- 
HHK-a (noitpoß3 ceMrnoHKH He H3o6pa>KeH): m —  HyneaJiyc; a — SHAomejm (s po- 
ctok) b HeM ma apxeroHiw; tu. a — meÖKa apxeroHHa, ä  — smneKJieTKa, a. k 
apxeroHHaabHaa KaMepa; 2 —  raycTopmi nuabUeßbix TpyöoK; cn—  cnepMaTO-

30HÄH.

TaKHM oöpaaoM, m Y>kckoh raMexo^HT UßeTKOBbix pacTeHHH peAyuapo* 
RaH b eme GoAbuien Mepe, neM raMeTocfiHT roAoceMeHHbix pacreHUH. 
y  nocAeAHHX MHKpocnopbi npH npopacTaHHH BHanaAe ähiot ot oahoh äo
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aecKOJibKHx BereTaraBHbix KAeToneK, 3aMeHHromnx 3apocTOK, — raMeTO(j)HT 
UBeTKOBbix pacTenHH 3thx  KJieTOK He HMeeT, a npeAcraB^eH jiH iiib  BereTa- 
THBHblM HApOM H nblAblieBOH TpyÓKOH, BHyTpH KOTOpOH H3 TeHepaTHBHOñ 
KJieTKH B03HHK3I0T MHKporaMeTbI.

Tae »ce odpa3yK)TCH MaKpocnopbi h  MaKporaMeTbi y  uBeTKOBbix 
pacTeHHñ? Bo3bMeM UBeTOK; BHyipH ero h3xoahm  opraH, kotopuh  Ha3u -  
BaeTCH n e c T H K O M ,  [hah h j i o a h h k o m ]. 3 tot opraH oópa3yeTCH H3 
cpocuiHxcH Me>Kfly coOoií njioaojiHCTHKOB hjih MaKpocnopoc})HJiJioB; HHJKHHH 
nacTb ero Ha3biBaeTCH 3 a b a 3 b 10, a BepxHHH —  p u  a  b u, e m .

I I a OAOAHCTHKH, cpactaacb, o6pa3yiOT BHyrpH 33BSI3H HJIH OAHy no-
JIOCTb —  rHe3AO, HJIH HeCKOJIbKO THe3A,

, 'p

Phc. 191. CxeMa CTpoeHHH iiBeTKa rroicpbiTO- 
«eeMCHHbir pacTeHHH (oKOJiouBeTHHK ynaaeH). 
CTpoeHHe TbiwHKH (MHKpocnopo(})Hjiaa): 
m. h — TbiwHCMHafl HHTb; n — nbuibHHK c 
tibuibLiOH (MHKpocnopaHriiH C MHKpOCnOpaMH). 
CTpoeHHe necTHKa: 3  — 3aBH3b, c. 3 — crea­
ra 33BÍI3H, cm ---CTO/IÓHK, p ----pblJIblie. BHy­
TpH 3aBH3H — ceMfmoira, ee CTpoeHHe: HBa 
HHTeryMeHTa (noapoBa) — Hapy«Hbiñ h BHy- 
vpeHHHH («); ne — nbuibiieBXOn; x  — xaaa3a; 
H. c — HOiKKa ceMírnoHKir; Hif — Hyiiejuiyc; 
3 . m —  3aponbimeBbiií MernoK (hjih Maicpo- 
cnopa c TpeMH aHTiinonaMH, HHiieKJieTicoH h 
UBy mh CHHeprHüaMH); h k  —  neKTapHHK 
(MeaoBaa «ejie3Ka); ti. m — iibuibueBaa 

Tpy6ra.

oObIHHO no HHCJiy nJIOAOJIHCTHKOB.
Ha pa3pe3e 33bh3h b u  3aMenaeTe 
BHyTpn ee MejiKHe, OeAOBarae 3ep- 
HUlilKH, KOTOpbie Ha3bIBaiOTCH C e- 
M H I I O H K a M H  —  3T0 3aH3TKH 6y- 
ayiUHX ceMHH ( cm. phc. 200). Ko- 
jiHHecTBO ceMHnoaeK b 33bh3h y 
pa3Hbix pacTeHHH mojkct fíbiTb pa3- 
AHHHblM —  OT OAHOH AO HeCKOAb- 
KHX TbICHH.

Ha pnc. 190 — npoAOAbHbiñ 
pa3pe3 necTHKa, KOTopuñ no3Bo- 
AHeT nOSHaKOMHTbCH co CTpoeHHeM 
ceMHnoHKH." OHa HMeeT HO»<Ky, ABa 
noKpoBa —  HapyHCHbiíí h BHyTpen- 
hhh H H T e r y M e H T b i  —  noA hh-
MH HA0TH3H TK3Hb H3 MeAKHX KAe- 
TOK —  «HAPO» CeMHnOHKH, HAH 
H y u e A A y C .  nO KpOBbl CeMHnOHKH 
HaBepxy HMeioT OTBepcTHe hah Ka- 
H3A —  M H K p o n H A e  (nblAbtie- 
BXOA HAH CeMHBXOA), npOTHBOIlO- 
AOHíHan eMy nacrb ceManoHKH, KaK 
6 u  aho  ee, Ha3biBaeTCH x a a  a- 
3  o h . CeMHnoHKH ObiBaiOT Tpex 
THnoB (pnc. 193): A )  npaMaa 
(aTponHan) —  Ha ceMHHOJKKe chaht 
npaMo, ee ceMHBxoa (MHKponHAe) 
oópameH KBepxy; E) corHyTan 
hah  H3orHyTaa (KaMnHAcrrpon- 
nan) —  ee HyueAAyc h noKpoBU 
HaCTOAbKO H30rHyTbI, HTO HHOTAa 
CeMHBXOA HaXOAHTCH 6AH3 XaAa3bi; 
3TOT THn CeMHnOHKH BCTpenaeTCH 
penve, HanpHMep, y  tbo3a h h h u x ; 
B) oOpaTHan hah  nepeBepHyTaa 
(aHaTponHan) —  o6pa3yeT Rpion- 
Koo6pa3HbiH H3rH6, SAaroAapa ne- 
My ceMHBxoa oOpameH bhh3, Han- 
6oAee pacnpocTpaHeHHuñ thii ceMH-
nOHKH.

B HyueAAyce («nape» ceMHnonKH) HaxoaHTCn M a K p o c n o p a .  B03- 
HHKaeT OHa CAeayiomHM o6pa30M (pnc. 194): CHanaaa nponcxoAHT peayK- 
AHOHHoe AeaeHHe oahoh  H3 kactok  HyneAAyca, noAynaeTeH TeTpaAa —  
neTbipe ranAOHAHbie k a c tk h . ü o t o m  Tpn H3 h h x  paccacbiBaiOTCH h TOAbKo 
OAHa, pa3BHBancb 3a cneT MaTepnaAa Tpex coceAHHx KjieTOK, pa3pacTaeTCH 
h  AOCTHraeT noAHoro pa3BHTHH. 9 t 3 Kpynnaa RAeraa, HaxoaamaacH b 3 a-
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Ha-rice 6 yÄymero ceMenn, Bnauajie no jiyuw a naseanne « J  P « J “ 1“ ®* 
R n r  n M e lu K a» tu k  kuk  b Heu pasBHBaexc« aapoAbim; xenepb ee Hasbi 

MaKpocnopoH CKpbixaH b u e ip a x  UBexxa, BaipumenuaH ero x im h h m h  
Maxpocnopa HuxorAa He oxAejiaexcH ox MaxepHHCKoro pacxeHHH h  b

« p o  n p „  npopa-

cxaHHH MaKpocnopbi oho Aejraxcn Ha Asa HApa, xoxopbie pacxoAHxc 
™ caM  MaKpocnopbi, h 3Äecb Ka>KAoe H3 HAep Ae^uxca ABa>KÄbi. B pesyAb- 
ía x e  b 3 POAb"meBOM Meuixe (naxpocnope) oôpaayexcu BOceMb w e p , no 
E p e  y  E S “  n o ™ c a . Sa-reM V  K a w o «  " W
orxoflHT K ueHxpy MaKpocnopbi. 3Aecb 3xh  *A pa CAHBaioxcu, oÖpaaya p e n

BecxHbi icjiyuaH, KorAa b sa- CM pHC. 2 2 4 ). HaKOHeu,
poAbimeBOM Meuixe BOBHHxaex 2 3 3 apoAbim , • ' q HCJI0 auxunoA
aHXHHOAbi MOJKHO paccMaxpuBaxb k s k  pyAHMOTX s a p o ^ a  4H M O  aHTHnw  
y neKoxopbix pacxeHHH MO>xex yseAHUHBaxbCH; ra x  y  P

«X 6HB a i 6ratlUe "  . . .
MHHaex, -n o  y np«<™”  “  Z e E ¿X f «  «aKpocaopbi a *«.■ 
cSroSaMeToi|)HTa npoiicxoam  BHyrpH cnopocpHTa,

r Ä - i w r . —nfTPHHe 3a cuex Koxoporo pa3BHBaexca h MaxporaMexa. b xo BpeMH xaK 
V noeAKOB HanpHMep. y nanOpoxHHXOB, raMexo^ux 6ha caMOCxonxejibHbiM 
DacxeHHeM', sAecb oh hbahcxch tojibko cAa6o b bip a >xe h h bi m pyAHMeHxoM.
P Hxax Mbi npocjieAHJiH pasBnxne lMy*cKoro h »eHCXoro nojiOBoro hoko-

17 Bße;ieHHe b 6oTaHHicy



Hfl

npo-

JI6HHH y uBeTKOBbix pacreHHH, KOTopoe 3aBepmaeTCH o6pa30BaHHeM 
MHKpo- H MaxporaMeT. Kan  » e  nponcxoAHT y  hhx  nponec onAOAOTBopeHHa?

ilp o n e c c y  onjioAOTBopeHHH npeauiecTByeT n p o u e c c  o n bi a  e h h a. 
riy>KHo pasjnw aTb ŝth ABa hbachüh. O n u j i e H H ë M  Ha3biBaeTca nepeHoc 
nbiAHHo« UBGTeHH—  MHxpocnop—  «a pbiAbibe necTHKa. B nponecce sbojiiouhh 
y  ABGTKOBblX paCTGHHH BbipaÖOTajIOCb MHOXieCTBO pa3JIHHHbIX cnocoöoB 
OnblAeHHH, C KOTOpbIMH Mbl nO 3 H H KO M H MC H B OAHOH H3 CA€AyiOIH,HX I'JiaB.

O n j i o  A O T B o p e H  h c m  » e  bo bcgx CAynaax Ha3biBaeTca cahhhhg 
AByx  noAOBbix KAGTOK —  raMeT, nocAe noToporo o6 pa3yeTca 3 HroTa —  nep-

Baa KAeTKa húbolo op ra -
HH3M3 (cnopOCjjHTa).

TeM HAH HHbIM CnOCO- 
ÔOM nblAHHKa ABeTeHH —  
MHKpocnopa —  nonaAaeT 
Ha pbiAbpe necTHKa, koto- 
poe BbiAeAHeT Ha CBoefi 
noßepxHOCTH pacTBop ca- 
xapa c npHMecbK) 3 3 0 th - 
CTblX BemeCTB. ÜHTaaCb 
3THM paCTBOpOM, MHXpO 
cnopa npopacTaeT, o6 pa- 
3yeT nuAbueByio rpyöny, 
noTopaa pacTer no Hanpa- 
BAeHHIO K nOAOCTH 3 aBH3 H
H ceMHnoHKaM. HanpaBAe- 
HHe p o d a  nbiAbueBOH Tpyö- 
KH MOJKeT ÖblTb OÖliHCHeHO 
xeMOTponH3MOM, T. e. poc- 
TOM no HanpaBAeuHto k  
XHMHnecKHM BeipecrBaM, 
HMeiOinHMCH B 33BH3H H, B 
nacTHocTH, Ha ceManonne.

bS S oF S o " P0B',KaCTeTaTHBHoe aApo k 3T0My BpeMeHH pa3pyinaeTca, h 6 o ero cbvHKUHa —
m e P0CTa Tpy6K H -3«¿»nem . ABa

Ï Z 1 ! T PH sapoAbiuiCBoro Menina MeAAeHHbiMH aMe6 oo6 pPa3 HbiMH a b h -
rn  Z Z l u  r  CJIHBaf0TC5I; cnepMHH c annenAernoH, a a p y ro ft-

opHHHbiM (ueHTpaAbHbiM) HApoM 3apoAbiuieBoro Menina (pnc 194 E )  
KasaAocb 6 bi, hto ao ajkhh  nonynHTbca a b 3 ÖAHSHepa, ABa aapoAbinia ho 
B CHAy HeoAHHanoBbix cbohctb onAoaoTBopaeMbix aaeMeHTOB, noAynaeTca

n o î y n a S ^ a a L A H ^ T U ^ n  0 n jI0Ä0 TB°P eHH0fl HÖpenAernH AeficraHTeAbHonojiynaerca  3apoAbim, a h3 onAOAOTBopeHiioro nemrpaAbHoro aApa 3 anoAbi
c Z m T  B03H“ KaCT oöp aa yK m a- ra «  » a a b iB a e Ä
ceMeHHHn, hah b t o p h h h h  h a h a  o c n e p m . B 3 toh xnaim  Hananîm

(pHcTC195^naCHbie nHTaT&JIbHbie ßemecTBa, HayrnHe Ha miTanne sapoAbima

„  f T0T CJI0>KHLI« noAOBOH npopece y  UBeTnoBbix ( no n p u ro  ce Me h hm  x > 
pacTeHHH noAyqiiA Hassanne A b o i ł  h o r  o o n a  o a  o t b o p e h h a O h 
ß b iA o rn p u r  h HsyneH anaA. C. T. H  a b a in h h bi m b 1898 r  b Ö O TannS  
CK>yH a  a 6  o pa t o pn h neT epöyprcno ro  y HH Bepc m e  t a

q “  * epf KJII0,IaeTCiI ÖHOAOFHnecnHH CMblCA abohhopo OHAOAOTBO- 
S n n i ä m T  Y n0KPL[T0t” Ht«  pacTGHHH pasBHBaerca panbrne,

ccpopMHpoBaH, —  HaaHHaexca pasBHrae sapoAbima. E cah ne nponaoHAer

crenM 13r i T ” -  “ *  6 w e T  nHTaiBBBHa» ?Ka
M 0mPa3OBaHHe K0T0P°H MaTcpHHCKHfł opraiiHSM saxpauHBaeT MHoro 

3HeprHH h nHxareAbHoro MarepHaAa.

Phc. 193. Tanu ceMsmoicK (BHeiiiHHH bha h b
AOAbHOM p33pe3e). A  — npainaa; E  — comyTanj t i _
oöpaTHaa h. n napyiiHbiü norpoB; e. n — BHyipenniiH
noKpoB; hu, — iiyne-uiyc („a^po“ cewairoiKH); 3. m _
3apoAbmieBbiii Menion (Manpocnopa); x  — raaa3a ''oc- 

HOBaHHe ceManoaKit). ,



y  rOJI’OC€M€HHbIX —  SHÄOCnepM (JKCH'CKHH SapOCTOK) —  pa3BHBaeTCH m  
on jioaoTB opeH H H , h  b c jiy n a e , e c jiH  He npoH30HÄ eT o iu ioAO TBopeHH«, npo- 
na,n,aeT s a ^ a p o M , T a x  ksk ceM srnoHKii h u in u rK n  b u e jio M , oTM Hpaa, c o p a c u - 

BaiOTCff C paCTeHHH.
O töop 3akpenHJi Taxae cfiopMbi, y KOTopwx, Kax y  noKpbiToceMeHHbix

pa3BHBajiCH sH'AoenepM '.]
A xa fl. C. F. H  a b a ui h «, Haynaa bojioboh npopecc y  Basa, öepesbi 

H «eKOTOPHX ApyrHX paCTCHHH, OTKpbIJI, HTO y  HHX nbUIbUCBaH Tpyöxa

Puc. 194. Pa3BHTHe u npopac Tamie aapoAwiiietoro MeuiKa (Manpocnopu) y HonpbiioceMeH- 
Hbix pacTeHHH. A — pa3BKTne 3apoAtmieBoro Menina (cxeMaiHB.): i ,  2, cl, B03HKKH0BeHne 
apxecnopHH (MarepHHcnoH naeren) 3apoAbimeBoro Menina; k Hyueaayc; a apxecno-
tiHH- 4 5 _pexvKiiroHHoe Aeaeime k k t k » apxecnopiw, npKEOAflm.ee k oopasoBanwo TeT-
paAbi — Beibipex n a e T o n ; f f— m m m a naema reipaAbi xaer Hanaxo sapoAbiuieBOMy M e rn n y  
(3 jw). a TpH BepxHKX OTMupaiOT; n. h  — nepBiKHoe flxpo 3apoAbimeEOio Menina, 7 11
npopacTanne 3apoxbimeEoro Menina (Manpocnopu) h oópasoBsime HnneoeTKn (Miinprra- 
MeTbi): n  — HHueoeiKa, c — craepruAbi, n. >i —  noaflpHbie sapa, a — aHTiinoAbi,i~  
b pesyxbTaie camhhh noxapHbix flxep cßpasoEaxocb BTopimnoe KJiH ueiiTpaAbHoe flApo 
sapoAbimeßoro Mcmna («. h ). B  — aBofiKoe onuoxoTEopemie y ahahh ( L i 1 u i  m Oähh cnep-
MHH (cnt) cjiiiBae-rcfl c HäneoeTKOH (ä ), BTOPOH (c/^) — C o6ohmh noaapHWMH HApaMH

(n. h)\ c — cKHeprHAa; n. m — kohcu iibiabueEon TpyöKii; a — aHTiinoxbi.

npoHHKaeT B 3apoflbmieBbm MemoK łie nepes ¡vuixponwie, a Huane. y hh38 
(pHC. 196, A) npoóoflaeT cöoxy noxpoB hjih HuxeryMei-rr ceMnnoqxn (ano-

1 Ho 3HaBHTexbHo 6oxee BamHbiM HBxaeTCH cxeAyroin.ee oöcTOHTexbCTßo. Hpa aboh- 
„OM oruioAOTBopeHBM y noKpuTOceM€HHMx o6pa3yeTca aHAoenepM, oSorameHHbiii 
CTBeHHOCTbM -  MaTepKHCKOH H OTUOBCKOÖ, BCJieOCTBIie CXHSMHH MUBT-KB snmocnepMa (BTO- 
Z n o r o  flÄPa sapoXm eBoro Menina) c ¿ahhm «3 cnepMHeB. T hkhm oöpaaoM mima ans 
3aDOAHHia HOBoro pacTeHHH 3Aecb 3iia„HTejibHo 6oxee pa3HOo6pasna. Tan nan otuobckhh 
« ' Ï . Z S  <H>raHH3MU pasBHßaiOTCH b Hecnoxbno pasjiHHHUx ycAOsunx, Hosoe 
pacreHHe ‘aöpasyiomeecfl H3 sapoxbima, 6yÄeT ofixanaTb fioA bm »« bosmobíhoctaímh npn- 
c n X L e H H fl k ycAOBHHM cymecTBOBauHH. Mbi 3HaeM, „ to na HanaAbHux sxanax CBoero 
pasBHMfl moaoaoh opraHHSM „pesBbPmiiHo iioabtahb, a  erne BOcnpHHHMaeT BoaaencTBHe 
OKPVHcaiomHX ycAOBHH, nan sto nonasaA« HCCJieaoBaHHfl H. B. M h h y p h h a h 
T n  1 h  c ea k o. 06ecne„e«®e ero cooxBeTCTByiomen nnmen HMeex o rp o w o e  3Ha„e- 
Hlio yflHBHTCAbliafl n p HCnOCOÖ AH eM'OCTb noKpbiToceMeHHbix paCTeHHÜ n yCAOOHHM ÄH3HH, 
CTOAb' oesKo oTAOTaiomaa hx ot Bcex ocTaAbnux oprarasMOB (roAoeeMeuHbix, nanopor- 
HHKoo6pa3Hbix, mxob), BepoüTHo, Momer öbiTb B sHamueAbHOH Mepe o&bacHena stbh hx 
CBoeoöpaaHbiM cboöctbom. Ped.
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poraMHH), a y  6epe3bi (pac. 196, E ) npoHHKaeT xepe3 xajiasy (xajTaao- 
raM nn).

Tax K3K 3T0 HBJieuHe ôbijio OTKpbïTO y uejioii rpynribi TaxHX pacTenMi'i, 
xax 6epe3a, ojibxa, rpa6, to HBHAocb npéflnojioxeHae —  He xBAxeTOH ah 
3Ta rpynna pacTenHH 6ojiee ApeBi-ieñ no cpaBHeHHK) c  TeMH pacTennaMH, 
y xoTopbix Miixponfuie BbinoAHHeT yace coBepineHHo onpe^ejienHyrc» (jpynx- 
UHIO —  CAyjKHT flJIH npOBe^eHHH IlblJIbneBOH TpyÓXH. /

-  OflHaxo 3T0 npe/^nojio- 
>xeHHe He no^TBepjx^aeTCH 
cemac. r io  AaHHWM najie-
OHTOJIOTHH, rOJIOCeMCHUbie 
pacreHHH ApesHee UBerxo- 
Bbix, h TeM He MeHee y hhx 
y Bcex HMeeTCH n o p o r  a- 
M K H, T. e. HbUIblieBaH 
rpyöxa npoxoAHT b 3apo- 
AbimeBbiH Meuiox xepe3 
MHxponHjie. Oxa3aji0Cb, 
aro HexoTOpbie HBeTxoBbie 
pacTeHHH, B03HHXume Ha 
3eMJie no3AHee, norepHjiH 
3T0 CBOHCTBO.

B HacTOHiuee BpeMH 
x a j t a s o r a M H H  —  npo- 
HHXHOBCHHe nbuibpeBoñ 
"ipyöxH b 3apoAbimeBHH 
Meuiox xepe3 x a jia 3y  —  
OTXpbITO y  T3XHX BblCOXO- 
0PraHH30B3HHbIX pacTeHHH, 
xax  HexoTopwe TbiXBeHHbie 
u cjioJXHOUBeTHbie.

rioc jie  onjioAOTBope- 
HHH ceMHnoxxa npeBpain,a- 
6TCH B CeM'H, a 3aBH3b pa3- 
pacTaeTCH h o6pa3yer 
n JT o a , creHxa xoToporo 
(nepuxapnHH) 3am,HmaeT 
ceMeHa.

Pe3K)MHpyeM Tenepb 
TO, HTO y 3 H 3 A H  O pa3 MHO- 
>xeHHH roAoceMeHHbix h 
HOXpblTOCeMeHHblX (u,BeT- 
XOBblx) paCTeHHH.

'Te h Apyrne hbahkdtch 
Phc. 195. Pa3BHTiie aapo/ibuuia ü SH^ocnepMa y AByceMii- pa3HOCnopoBbI>MH pacreHH- 
J.0 nbtjbix noKpbiToceMCHHbix pacTeniiH: n ■*- no^ecoK, hm h , xOTOpbiM CBOHCTBeHHa
3 — BfipOUbllU 3 — pjnnHUHMH QWTrnrrrpnvi n _ÎTOpHtJHblH 3H^OCnepM. Cl —  aHTHIIO-

Æbi> c — cHHeprH^bi. cMeHa noxo jieH H H . O A H axo  
pe A yxpH H  noAOBoro n o x o -  
AeHHH n o u u ia  y  h h x  r o -  

pa3AO A aA brne , mcm  y  pa 3H ocno po B b ix  na no po T H H xo o 6 p a 3 H b ix  pacreH H H . 
B to BpeMH x a x  y  B O A opoe jie fi, y  mxob h n a n o p o T H iix o o 6 p a 3 H b ix  npH  
HX BOAHOM HAH 3eMHOBOAHOM CyipeCTBOBaHHH yMeCTeH 6bIA CaMOCTOHTeAbHO 
/XHBymHH raMeTO(j)HT, AaBaBLiiHH cnepMaT030HAH, —  y  ceMeHHwx pacTeHHH 
np n  h x  cyxonyTH O H  >x h 3h h  n a  BeTpy h  coAH pe, b  c b h 3h  c nepexoAO M  o r  
OnAOAOTBOpeHHH B BOAHOÍÍ CpeAe K OIIAOAOTBOpeHHK) B B03AyHIH0H epeAe, 
noHBHAacb nb iA bueB an  T p y ö x a , pa3BHBarom,aHCH Ha cnopo(j)HTe. M a x p o c n o p a , 
xpa ñH e  peAynH poBaHH biH  jxeH cxH H  raMeTOcJjHT h  H H pexA eTxa cxpb iT b i b  ce - 
MHnoHxe, b  rA yöH H e T xaH eñ cnopo(})HTa, h  He noxHAaiO T e ro ;  3Aecb >xe n p o -
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Ucxouht npouece onjioAOTBopeHUH. T loc jie  npouecca onJiOAOTBopeHHH o6 pa- 
2  s a o o S  pa3bHBa 10m uhcíi 3a cuex MaTepuucKoro oprarm3Ma, ceMB- 
S S a  S  Ö ’ onAOAOTBopeHHH npeBpamaeTCH b c e « ,  saKmouammee 
ä a S ? o f  HOBorb c n o X n x a h aanac nuxaxeAbHbix BemecxB, Heo6 xoAHMbix 
m"  oAOMy p ïcxeH H ^ b uauaAe ero caMOCXonxeAbHoro cy= B = ;  
3-anacbi oÓbiHHO cocpenoToueubi b SHAOcnepMe, Koxopbm b ceMenax foa , 
ceMeHHbix h noKpbiToceMeHHbix (uBeTKOBbix) paCTeHiiíí HMeeT pasHoe p 
HCXO>KAeHHe- sHAOcnepM roAOceMeHHbix Ha3bmaeTCH n e p b h u h h  m 3 h a  o 
r  n e n  M O M-' ÖH B o S k a e T  Äo ouJioAOTBopeuHa. SuAocnepM mmpbrroceMen- 
Hbix oÖpasyercH b pesyjibxaxe npouecca «Boñnoro önAQAOTBopeHH^
MV p rn  HaSblBaiOT B T O p H M H b l M  O H A O C n e p M O M .  M mch paSHOe npo 
HcxoJKAeHue 3HAocnepMP roAoceMeHHbix h n o K p b iT o c e M e H H b ix  BbinoAHHer
0AHH?K0By¿’ 4,yHKUu£-oóecneueHue aapoAbima irnTaxeAbUbiMU Beme- 
CTBaMH.

tl-ff

P" V V T —

.P i»» y «eP»» « •

' B03HHKHOBeHHe c e M e » H - t o m o s  m ar « ¡e p e *

» « *  a »

° ce6e 3ai>0Äb,m HO“ rr"
3 ,  Z Ł  «a MaiepHHCKOM pacTeraH K a npouecce « o e ro  

OT Boro ace »eoóxoíSMMe n s « | e  »e=  aa 
r-uPT KOTnnbix b ceMeuH OTKAaAHBaroxoH eme u 3 anacbi. o m  sanacbi p 
S S a S X  ceMe«H o fle cn e w a a io r pocx h paaBHXue moaoaoxo pacxemm 
no ïe x  nop noua ue pasoBb.oxca e ro  coócTBemibie Kopim h jihctbh.

CeMena rojioceMCHHHX pacxeHKñ pacnojiara ioxca Ha M ^ P o c n o ^ H A -  
jja x  oxKpbixo, o rc iou a  u HaaBaHH© stoh rpynnw  « r o J io -c e  M e h u  h e», 
f  r S  OT « n  o  K p h  T o c e m e h  « h  x», y Koxopux M aKpocnopo^Hfflw  
-pacTaioxcH cbobmh upauMH, oCpaay» aaMKuyTyio noJMCTb 3aBH3b, nocae 
onjioAOTBopeH'H« oua npeBpamaeTCH b iu io ä , CTe'HKa Koxoporo sa iunm aei

cexiena. cymeeTBeHHbiM otahuhcm  noKpbiToceMeHHbix ot roJioceMCH-
HHX Hb Í h€TCH IlLxHUHe U B e T K 3, K tTpÖeHHIO M (JjyHKUHHM Koxoporo Mbi 
nepeuAeM b cJieAyiomeñ rjia'Be.
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SaKaHHHBaa rjiaay  o pa3MHo>KeHHH pacTCHHH, mu  aojijkhh ocTaHo- 
BKTbca Ha oömeM anaaeiiHn noAOBoro npoueoca h nojioBoro pa3Mno*eHHa.

Hop.\iaj!bHoe cym ecT bo b a h hc opraHH3Ma (tjm a  iiHTaHHH, pocia  h Bere- 
TaTHBHOro pa3MHOHíeH'HH), npH KOTOpOM >KH3Hb, CTpOCHHC H BCe OCOÓCHHOCTH 
opraHH3Ma noAAepxíHBaiOTCH na onpeAejienHOM ypoBHe, conpoBołKAaeTca 
oubiHHbiM AejieimeM kjictok (KapxioKHHe3). HacrynaiomaH Bc;ieACTBne B»em- 
HHX npHTOH ÄHCrapMOHHH B CTpOBHHH HJIH COCTOÍIHHH Opr3HH3Ma npHBOAHT 
nepHOAHTOCKH K P e a y K u, ko 11 h o m y AejieitHio — oßpasoBaHHio ra.MCT, m  cno- 
COOHblX K A^IHTeJIbHOMy, CaMOCTOHTejIbHOMy cymecTBOBaHHK). B CBH3H C 3THM 
apoHcxoAHT nojioBOH aKT (onjlOAOTBopeHHe) —  cjiHBHHe AByx ra.MBT, ripn- 
HaAAejKauxHx, xax npaBHJio, a b yM pa3JiHKHbiM opraHH3M3M.

n PH o6pa30BaHHH 3HrOTbI Mbl TACTO BHAHM, KTO HOBbie opraHH3Mbi He 
nOBTOpHIOT TOKHO OCOSeUHOCTCH Toro OpraH'H3Ma, H3 KOTOporO OHH np0H30- 
SHJIH, a AaiOT OTKJIOH€HHH, T. e. IipOHBJIHiOT H3 MGH KH B 0 CTb, ÓJiaFOAapH KOTO- 
c° Ha u HH MOryT JIytIIUe nPHCIK,Ca6"™:saTt>CH K paSHOOÖpaSHbIM yCJIOBHHM

TaKHM oñpaaoM , cyipHOCTb n o jio B o ro  paaMHomcHHa 3aKJH0KaeTCH b 0 6 - 
HOBJie-HHH OpraHH3Ma, B nOBblllieHHH e ro  >KH3He-AeHTejIbHOCTH.

CoBepmeHHo hcho, kto KorAa 3Hrora o6pa3yeTCH h3 nojioBbix kjiotok 
AByx p a 3 h bi X hhahbhaob, hacjie actbc hho ctb bhocht cioAa npeAnocbijiKH 
MSMCHTHBO'CTH. ilOSTOMy, eCJIH CaAOBOA TKeJiaCT pa3MHO>KHTb OIipCACJICHUblfí 
copT, oh npiiöeraer k BereTaTHBHOMy pa3MHOJKOHHio, noTOMy kto TOTAa oh 
rtojiyKHT MHOroKpaTHoe noBTopeHHe oahoto h toto >kc opraHH3 ,\ia. E cah >kc 
caAOBOAy HaAO nojiyKHTb HOBbie copTa, oh 6yAeT CKpeipuBaTb pacxeHHH — 
nepCHOCHTb nbijibuy c oahoto pacTeHH« Ha Apyroe, CTapaacb KaK mojkho 
oojibuie pasHooöpasHTb npopecc. H  TOTAa oh 6yAeT nojiyKaTb Bnoc/ieACTBHH 
paCTeHHH C ApVTHMH CBOHCTBaMH, 33KaTKH HOBbIX COpTOB, KOTOpblC B Aajlb- 
HCHIUCM, npH BereTaTHBHOM pa3MHO>KeHHH, a a Ayr B03MO>KHOCTb BBeCTH 
s xyjibTypy to, koto panamę He óbiao. 1

1 HoBbfe copTa mohiho »wryTaTb ne tooimco nyreM cKpetuHsaHHa ho h b pe3yjibTa r“  
aereTa.THBHOH ra6p«aH3aumi (cm. wi. XI).



r J I A B A  XIV

UBETOK, E rO  CTPOEHHE H <í>yHKUMH

Uto ra-KÓe u Bero k? B HeKOTopux yqeÖHHKax rinmyx, hto UBCtok ecTb 
«opraH pa3 MHO>K6 HHH pacTGHHH». BoTaHHKH roBopHT Hnaq-e: «Ubctok ecTb 
VKopoeeHHafl BeTBb, opraHbi Koxopofi HSMeneHbi cooßpaBiio ĉ hkuhhm nepe- 
KpeciHoro onbuieHHH». 3xo TO*e ne Hc^epnußaromee onpeaejieHHe. OanaKo
O CT a HOBH MC H 'HOKa Ha 
3TOH cjropMyjie.

Mto ubctok ecTb 
BeTBb —  3 X0  ÄOKa3bI- 
BaeTCH M'HOrOHHCJieH- 
HblMH CJiyqaHMH ypOÄJIH- 
BocTH, HanpHMep, xai<
Ha3biBaeMbiM noaeJieHe- 
HH6M, npH KOTOpOM 'ia- 
cTH uBeTKa npeßpama- 
KDT'CH B JlHCTbH, a ueH- 
TpajibHaa ero qacxb bm- 
THTHBaeTCH B BHAO B€T- 
BH. H3yqeHHe ypoAJiHBO- 
cTeH noMoraeT ycTaHO- 
BHTb npOH'CXOÄÄ€MHe 
UBerKa h ero opraHOB.

UßeTOK COCTOHT H3 
OCeBOH HJIH CTeÖJieBOH 
qacTH, yKopoaeHHOH
0X6 Hb CHJIbHO H HepeflKO 
n pH o ßpeT a io me ñ mach- 
OToe cxpoeHHe, —  axa 
qacTb uBeTKa hocht Ha- 
3BaHHO H, B6TOJI O' >K S.
K HBexojioHvy npHKpen- 
jxeHbi ocTajibHbie qacxH 
HRexKa. CxeöjieBoe npo- 
HcxoKfleHHe uBexoJioHia no/XTBep/KAaexcfl ypoA-anaocTbio, HSBecxHOH tioa 
Ha°BaHHeM n p o j i  h $  h *  a u h h . 3 to HB«HHe saKjiKmexca b to m , hto 

V.Horaa UBeTOjioHce ripopacTaex, yAJiHHflercfl h npeBpamaexcH b hobmh no- 
ó e r C JIHCTbHMH, KOTOpblH MO KOT AaTb HB BepXyUIK© HOBblH UßeTOK (po3a, 
3CMJIAHHKa, PHC. 197, A H B).

Ha iTOOAOJibHOM pa3 pese UBexojio>Ka mojkho yBHAexb, hto oho coctoht 
H3  OCHOBHOH XK3 HH —  napeHXHMbl, HO KOTOPOH THHyTCH npOBOÄHIUHe nyqKH,
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Phc 197 npoJiHdwKamw (npopaciamie UBeiOJioiKa h npe- 
BpameHKe ero b hobhü no6er): A —  y posu h B  —

y  3eMJIHHHKH.



UôH'rpajffaHOMy iipoBOflHineMy uh-

pajiH

Pmc. 198. CTpoeHHe TbiHHHKH h ne- 
CTHKa. A — TbiqHHKa: m. u — TbinnHoq-
Haa HHTb, T l---JIM.'IMIHK, C6 ■— CB5I3HHK.
B  — CTpoeHHe necTHKa: 3 —  3aBH3b, 

cm — CTOJI0HK, p —  pbuibpe.

HflyipHe H3 6 0 KOBHX opranoB uBerna 
JTHHApy, 33T6M BXOAHIHeMy B CTeÔejIb.

Ha UBeTOJioxe pacnojioJKenbi c onpeaejieHHoô npaBHJibHOCTbio no cnn- 
n hjih, name,^ c6 jih>k©h hu m h  KojibpaMB (npyraMH) rp yn n u  jihctohkob

H 3 Me H€ H H bl X CO OÔ pa 3 HO OUpeAejieWHblM (jjyHKUHHM.
n  y  caMoro ocHOBaHHn UBerojioJKa

Haxo^HTcn rp yn n a jihctohkob, n rp a io m n x  
cg  3anxHTHyio pojib —  i a n i 6 j i n c T H K n ,

o6pa3yroin,ne n a i n e n K y .  Ha3HaneHne  
ee —  npeAOxpaHHTb pa3BHBaiomHHc» pBe- 
TOK OT BpeAHblX BHeUIHHX B03AeHCTBHH; 
y. HeKOTopbix pacTeiiHH, HanpHMep, y  Ma­
na, nam enKy mohîho BHAeTb tojibko nona 
UBeTOK b ß yro n e ; KorAa oh pacK poercn, 
nanienKa ohchl öbicxpo o rn an aeT , noTo- 
My hto (jiyHKHHH; ee BbinojmeHa, h b 
RajiBHenmeM b Hen H er naAoónocTH.

3aTeM haét  rpynna jihctohkob, h3 - 
MeHeHHbix y>Ke aobojibho cnjibHO, koto- 
pue naxo^HTC5i BHyxpn nainejiHCTHKOB n 
npeACTaBjiHiOT co-ôon ynpameHiie uBex- 
«a —  ero b e h n h .k , O rne jib iíb ie  jihctoh- 
kh  BennHKa na3biBaiOTCH J i e n e c T K a -  
M h . Hamenna h bchhhk b cBoeñ cobo- 
KynHocTH cocTaBji»K)T noKpoBbi nnerna 

HJII! O K O .3 O U, B e T H H K. E'CJIH B HBeTKe HMeiOTCH XOpoUIO OTJIHHaiOIHHeCH 
n p y r ot apyra  namenKa h BeHnnK, to OKojioHBexHHK Hasbmaior a  b o h- 
H bl M. y  neKOTOpblX JKe paCTeHHH BCe JIHCTOHKH OKOJIOUBeTHHKa OAHHaKO- 
Bbie, noxoxŒe Apyr na Apyra, Tor^a OKOJionBernHK Ha3biBaeTcn n p 0  c t h  m 
( P e r i g o m u m ) .  n p n  stom v
MO/KeT 6 b iib  n iia  cjrynaa: Bce 
jihctghkh npocToro okojio- 
UBerHHKa 3ejieHoro HBexa, Ha- 
noMHHaiOT qainenny, —  o xa- 
KOM OiK O JIO H B ex H H K e . TOBOpHT,
mo 3 X0  n p o c t o h n a- 
U i e i K O B H U H b l H  OKO.Î IO*
U B e T H H K. Bo BTOpOM CJiy- 
nae, Korna Bce jihctohkh no- 
xohîh na bchhhk, roBopnT, hto 
3T0 n p o C T O i i  B e H H H K 0- 
B H Ä h bl H, HJIH J i e n e C T K O -  
B H A H bl H O K O J I O U B e T -  
H h K. H H or^a  naineJiHCTHKH 
h JienecTKH MoryT MeHHTb
CBOH pasMepbi, (JiopMy, onpacny h paapacTaTbca b HacTosimne j ih c t m iJ

CjieflyioLnHH opran b uBeTKe —  a h n p o n e i ï O xAej ibHbie opraHbi 
BxoAHUiHe b aHAponen, hocht Ha3BaHHe r  bi n h h o k ; b cymHOCTH hx cjre- 
AyeT H33bIBaTb MHKpOCnOpocjlHJUiaMH, xa;K K3K Mbl 3HaeM, HTO TblHHH-Ka —  
3X0 T3K0H BHAOHSMeHeHHblH JIHCT, Ha KOXOpOM paSBHBaiOXCH MHKpocnopbl, 
Aaromne nujibueBbie Tpy6on«H c m hkp 0ra MeTa m h , K a n a a n  TbiHiiHKa
(pnc. 198) OÔbIHHO COCTOHT H3 TbIHHHOHHOH HHTH, HeCyipeH ABa nblAbHHKa. 
bepxHHn nacTb hhth , cnanHHan c ribiAbHHKaMH, HaabiBaeTcn c b h 3 h h k o m .

HaKOHen, b neH-rpe uB eno HaxoAHxcH r n n e n e h >, imane —  n e c t h k 
HJIH COBOKynHOCTb neCTHKOB, eCJIH HX B HBeTKe neCKOJIbKO.

11 t raHeuefi*  —  rpenecKHe «aaBa-HHH, KOTopue oananarar m} 'aie ko h h 
coOTBeTC?ByioTŁM" - - “ “ - B-  m - B-P- eMa' K° rÂa nPeflno jia ra jiocb , mto tuh h h kh  «
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Plie. 199. AiiOKapnHbiH h CHHKapimbiii rHHepeH. A _
anoKapnHbii} rHuepeii: Bce necTHKH b HBeTKe cbo- 
ôoHHbie, KaîKAbiH H3 HHX oôpasoBaJICH H3 OAHOrd 
naoAoancTHKa. B, B, F — CHiiKapnuufi rHHeneii hs 
Tpex naoAOJiHCTHKOB, b pa3Hoft CTeneHH cpocuiHxesi 

MeiKAy co6ofi.

MyjKCK'HM H JKeHCKHM OpraHaM pa3MH0JKeHMB y »HBOTHHX.



rm ieueñ  HMceT óoAee cAOJKHoe CTpoeHHe, HeM ocxaAbHbie opraHK; 
UB€TKa B ocHOBe necTHKa a o k h x  haoaoahcxhk hjih MaKpocnopocJ)HJUi. B jio -. 
S hc?hk  cpacxaHCb cbohmh KpaHMH, oôpaayex pacnmpenayio « K m  
ÍacTb  ¿ T o p a «  HasBiBaercH 3 a b h 3 b 10. 3aBH3b HBJiaercH BMecrajiame«- 
ce S no a eK  -  6yÄyiUHX ceMHH. Bepxyum a sbbhsh xacxo BbixarHBaexc* b 60 - 
jiee  hjih MeHee AAHHHyio KOJiçHKy, Koxopaa hochx Ha3B3HHe c x o j i ö H K a , .  
ßepxHHH KOHeu cxojiÖHKa oöbiHHo pacuiHpaex- 
ch, o6pa3ya npneMHHK, t a ® npopacxaiox nbi- 
AHhkh HBexeHH —  xax na3biBaeMoe p h j i  b u e.
3aBH3b, CXOAÔHK H pblAbUe COCXaBAHIOX n e- 
C X H K  (pHC. 198, E). B npeAejiax oahoxo 
U,BeXKa MOH<eT 6bIXb HeCKOJIbKO neCXHKOB HAH 
OAHH neCXHK. ECAH nJIOAOAHCXHKH, H3 KOXOpblX
o6 pa3yexcH rHHeneH ashhoxo HBexKa, He cpa-
cxaioxcíí Men<Ay co6 oh, a Ka>KAbiH h3 hhx  0 6 - ------------
pa3yex caMoexoHxeAbHbiH necxHK, a 3axeM nJio- n ^ H a a  a B — owotkzswm  sa- 
AHK xo xaKOH rHHeueñ Ha3biBaexC5i  a n 0 -
K a D n h bi im (pHC. 199, A\  204, E). E cjih .
>Ke xecTHK oahÎh , ho oh oÖpasyexcH He H3 oahoxo HJiOAOJiH€XH«a, a \n y rc M  
cpacxaHHfl;HecKOJibKHX njioAOJiHcxHKOB, xaKOH rm eueH  Ha3biBaexcH c « h  
K a D n H bl M (PHC. 199, E, B, n.

CHHKapHHaH 3aBH3b MOJKCX HMCXb OAHy HJIH HCCKOJIbKO HOJIOCXeH 
r H e 3 Ä HTO 3aBHCHx ox cnoeoöa epaexaHHH haoaoahcxhkob (pnc. ~uu; .

' B 3 3 BHCHMOCXH OX CXpOeHHH HBeXOAOJKa, HOAOJKeHHH 38BH3H H MCCXa 
npHKpenjiCHHH APyrnx Hacxeñ HBexKa b oxHome.HHH 33BH3H, pa3AHHaiox cac- 
Ayiomne x h iih  hbcxob h 3aBH3H (pnc. 2 0 1 ).

Pac. 200. rioneperabie paspesw 
C H H K apnH bix 3aB H3eft: A — rpex-

Phc. 201. CxeMbi CTpoeHHs. imexxa: 41 -  «BexoK c s i“ ’’
B oKoaonecxmHuii^c

1. riecxHK HaxoAHXcH na aepxyuiKe
AozKa, ocxaAbHbie xacxH HBexica npHKpenAeHbi. u■ * y Ä H q H m  m ,
HHJK-e OCHOB3HHH 33BH3H, —  T3KOH H&eXOK HaSblBaeXCÍI n O A
1 la p q ih __ B e D X H e H. HAH CBOÓOAHOH, (pHC. ¿VI,

0 y  neKoxopbix pacxeHHH HBexoAOJK.e, pa3pacxaHCb, npHHHMaex 6a  a - 
ucehm™  “ T  ¿ S mtvkj (KyBiuHHaaTyio) 4x>P«y; HameraCTHK», 
jienecTKH H t u ïh h k h  npHKpOTJimoTca a BepxHeny Kpa» T a M ,o  pa3poc

nnpnpTaBUflioT xacxH ßecnojioro noKOJieBHH, npHHO- 
renepb m û  3HaeM, xro s x h _o p r ^  eHHeTCfl h o j io b u m  noKOJiemieM — nbuibueBoił-
«m ero M3KPO- h MF P °HC3 ^  MeuÍKOM, oópaayKHAHM «aKpora-
pyóKOH, npHHO CHm » H . v yn0Tpe6jIfleM> no-

a »■ » ■ » w » ” “ sto“
-TpoeHHH.



COCH HBCTOJIO/Ka, KOTOpoe Ha3bIBaeTCH r  H II a H T H (“ M ( iTOAUBCTHMK); Ha ĄHe  
rwnaHTHH HaXOAHTCH riGCTHK HAH HGCKOJIbKO CBOÖOAHblX neCTHKOB, He cpa-
CTaroutHxcH c rHnaHTHeM, —  TaKoñ ubctok Ha3biBaeTCH O K O A o n e c T H u -
H H M  (pHC. 201, E, B).

3. Ecjih BorHyToe (OoKaAbuaToe) uaem/ionce cpacTaeTCH co ctchkoh 
33BH3H, a HamejIHCTHKII, JieOI©CTKH H TbIHHHKH npHKperiAHIOTCH KaK 6bl K Bep- 
XyiHKe 33BH3H, — UBeTOK Ha3bIBaeTCH Haf l neCTHMHbI M,  a 33BH3b — 
H H JK He H (pHC. 201, r).

HaKoneu, cJieAyeT AoßaBHTb, hto pa3AHHaiOT ubctu: a) n p a b h ji b- 
H bl € a K T H H O M O p i j j H b i e ,  6 ) H e n p a B H JI b H ble, HAK 3 H T O MO p d ) -  
Hbie h b) a c c H M e T p H H H b i e  (puc. 202).

y  npaBHJIbHbIX ( a K 7‘HHO MOp'Cja H bl X ) H Be TO B KaK Bee JieneCTKH 0/ÍHH3K0- 
Bbie h paBHbi apyr Apyry, Tax h h a menu ct h kh c xo ahh  Me>KAy coßoro, no- 
3TOMy qepe3 ocb TaKoro uBerea mojkho npoBecxH uecKOAbKo nAocKOCTeu 
CHMMeTpHH, ACAHIUHX UBCTOK Ha CHMMeTpHHHbie H3 CTH (pHC. 202, A).

Phc. 202. UßeTKH. A aKTHHOMop<J)HbiH; E — .mroMopipuhili; B — a c m m m e t p h 1 ; h w i i .

y  HenpaBHAbHbIX (3HXOMOpt})HbIx) UBCTOB AHCTOHKH OKOJlOH,BeXHHK3 p3 3 - 
AHHHOH BejIHlIHHbI H (})OpMbI, HO 3 TO My HCpCS T3KOH UBeTOK MO>KHO npOBCCTH 
TOJibKO OAHy njiocKocxb CHMMeTpHH, AeAHtu,yio ubctok Ha a  Be CHMMexpuq- 
Hbie HacTH (pHc. 202, E).

HaKOHeu, y acHMMerpHHHbix hbctkob Hejib3H upoBecTH hh oahoh uao- 
CKOCTH CHMMeTpHH (pHC. 202, B ).

KpoMe nepeHHCAeHHbix uacTeu uBCTKa, b hcivi HMeeTca eme cymecTBen- 
HaH cocTaBnaa uacTb oneHb mhofhx uBeTOB —  H e K T a p H H K H .  HeKTap- 
HHKH —  3TO }KeAe3KH, B KOTOpbIX HMCCTCH SUHTCAHH —  TKaHb, BblACAHIO 1 1 ( 3 3  

3a chgt couep>KHMoro chtobhahhx  Tpy6 oi< pacTBop caxapa c npHMecbio ne- 
KOTOpbix Apynix BemecTB, nanpuMep, a30THCTbix. 3 tot pacTBop Ha3 bi- 
BaeTCH H e K T a p O M. HeKTapHHKH yCTpOCHbl pa3AHHHblM O0pa3OM: HHOTAa 
3TO 6 yAyT BbicTynbi UBeionoHía y ero ochob3hhh, oSpasyiomne TaK Ha3 bi- 
BacMbiH a  h c K. 3 th BbicTynbi cnaômeHbi tkhhhm h , BbineAHiomHMH ueKTap. 
HeKTapHHKH MoryT pa3 BHBaTbca h na AenecTKax (pnc. 203) h b ocoßbix bmc- 
CTHAHUI,aX, KOTOpbie TO>Ke HOCHT Ha3BaHHe HeKTapHHKOB; HaKOHeu, HHOTAa 
AenecTKH ueAHKOM npeBpamafOTCH b HeKTapHHKH, oOpasya uenbiH opraH 
BHyTpH UBCTKa, BblACAHIOIUHH HCKTap.

TaKOB 3 AC MC H T a p H bl H MOptJjOAOrHUeCKHH aH3AH3' UBeXKa.
U,BeTOK nocTpocH no onpeAeAemibiM 3akonaM, 3th 3aKOHbi nocTpoeHHH 

UBCTKa O6blKHOBCHHO (jjOpMyAHpyiOTCH T3KI
1. 3 a KOH I ' e p e / j o B a H H s  o p r a H O B .  Kaxcuau rpynna opranoB, 

öOAee BHyTpcHHHH, pacnojio/Kena xaK, uto oTACAbHbie opranu ee Haxo-
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4HTCH b npoMe>KyTKaX MexAy opraHaMH BuernHen rpynnbi. JlenecxnH bch- 
qjiKa pacnojiaraiOTCH Me>KAy qameAHcrHnaMH, thtohkh oôbiqHo pacnojia- 
raioTCH MeJKAy AenecxnaMH BeHqnna, a He npoTHB hhx; iuioąojihcthkh pac- 
nojiaraiOTCH MencAy xuqHHnaMH. Bcer^a Mecxa npHKpeiureHHH opi 3 ho b 
U Berna no bosmokhocth yAaAeHH oahh ot flpyroio.

2 r i OCTOHHCTBO H H C JI a OpraHOB,  HAH [n  p a B H JI o] K p a T- 
HM x o T H O i n e H H H .  3ro npaBHJio, KOropoe ycxaHOBAeno oneHb AaBno. 
aocjiy>KHJio oeHOBaHi-ieM a ah  3H3M€HHtoh jiHHHeeBCKOH cHcreMbi no pon 
(bhaob) pacTeHH«. Oho cboahxch K TOMy, qxo y KaXCÂOii nopOÂBi (BHAa) pa­
cxeHHH HHCAO qaineAHCXHKOB, AeneCXKOB, THHHHOK, nAOAOAHCTHKOB HJ1H 
«ecTHKOB HBJiaeTCH nocTOHHHbiM. Ecah Bbi hañAere, aro nanoH-HHpyAb uße- 
TOK HMeer 4 qameAHCXHna, — axo 3 h an ht. kto ßce UBexbi axoö nopoAbs 
6 yAyx HMexb 4 qameAHCXHna; hah, ecjin mxexoK HMeer 12 xbiaHHOK, —  bto

Puc 203. rionepeiHMH pn3pe3 JienecTKa jihjihh (L i 11 u in) c Hen- 
lapHHKOM: h  —  HeKTapHHK, npHKpuTbiii BbipocTaMH TK3HH Jiene- 
cTKa; a —  KaeTKH BbiAeJiHTe/ihHoro fnnreann HeicrapHHKa. Opean 

TK3HH---pa3pe3bl npOBOÄHUiHX IlyMKOB.

3 H3 HHX mO Bce 3K36MTIJIHf>bl, OTHOCHUXHeCH K 3XOH nOpOAe, HMBIOX 12 Xbl- 
HHHOK ' 3 xH HACJia He HBJIfHOXCH CAynaHHblMH. 3x0  pe3 yAbXaX SMÖpHOJIOXH- 
qecnoro pasBHXHîi Aaim oro  pacxeHHH, noBTopniomerocH y  Bcex hhahbhaob 
6 ojiee hjih Menee o ahh3Kobo .

Kanne >ne axo nocxoHHHbie nucjia? ->
M u  HMeeM pacxeHHH, uBexbi noxopbix nocxpoeiibi cooöpa3HO intAy -  

hjih npaxHOMy Asyx, 4, 8 . Y  Apyrnx pacxennn ociiobhhm h  hhca3MH hb-
ahioxch xpH, nnxb, pe>ne—  qexbipe. a no .™ ÏÏU

BosbMCM uBexKH nanycxbi, peAbnu, peAHenn, —  ohh hmójot 4 q a m e j 
cxHna 4 Jienecxna, ho 6 xu h h h o k . iloneM y xan noAyqiuiocb. Fpyniib i b o n i 
3bix opraHOB HBexna, o6pa3yiom nx qamenny, BeHnnn, aHAponen rHHenen. 
HHorAa yABaiiBaroxcH hah npoHcxoAHx nacrnnHoe HeAopa3BHxne (peAyunun) 
B oahoh  H3 rpynn. HanpHMep, qauieqna n BeHnun HMeiox oaho  h to >ne 
hhcao opraHOB,'a  xhahho k  HMeexca yABoei-moe hah yqexBepeHHoe ™ cao.

ÜBexbi MHornx pacxeHHH nocxpoenhi coo6pa3Ho nncAy 3. Bo3bMen. 
HanpHMep, ahahio : y nee ahcxohkob o ko ao u, b ex h h na b, no 3 b k3>kaom 
npvre, xhtohok  —  6 , xanxce no 3 b npyre, a rnnenen nocxpoeH nnane. Bce 
eró qacxH—  nAOAOAncxHnn —  cpocAncb BMecxe h , npoMe xoro, nx ioAbno 
qxo oxpaxcaexcH Ha diopMe pHAbixa, HMeiomero nan 6 w 3 jionacxn.

HHorAa nncAo xbinnkoK MO>nex ôbixb oneHb ôoAbuiHM, n TOXAa 3io 
HHCAO Ha3biBaexcii HeonpeAeAeHHbiM. HanpHMep, bh ne M0>nexe cocnnraxb 
qncjio TbiHHHOn y munoBUHna, — hx xan MHoro, qxo côHBaenibCH co cnexa, 
n do Me xoro b pasHbix nsexax sto hhcao ne tohho coÔAioAaexen. M u npo-
CXO* rOBOpHM B A3 H.HOM CAVHae, qXO HHC AO HX HeOnpeAeAeHHO ÔOAbUIOe.
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Ho noqeMy y  pacTeH H H , H M e io m H x  onpeaevieHHoe h h c jio  Qo k o b m x  opraHOB 
HBeraa, o h o  Bcer^a oAHHaKOBo?

Hto6h  OTBeTHTb Ha 3TO, MM AOAJKHM BepHyTbCH K BOnpOCy O JIHCTbHX, 
nOTOMy HTO OpraHbl HBGTKa HBAHIOTCH H3MeHeHHbIMH AHCTbHMH H, CJieAOBa- 
TeJIbHO, AOAAKHM nOAHHHHTbCH TeM >K€ 3aKOHOMepHOCTHM pa3BHTH5I H paCltlO- 
AO>KeHH5ł.

I<aK pacnojiaraiOTCH AHcran h bctbh Ha CTeóJie? Ecrb jih oiipe^ejieHHoe 
y  npaBHjio pacnojiojKeHHH óokobmx qacTeñ y K a m o ro  pacxeiiHH? Ha stot 

Bonpoc y * e  npoóoBaAH oraera ra  doTaHHKH, nHcaBmne o pacTeHHnx okojio 
100 jigt Ha3aA.

Ha BepxyuiKe ctgOjih, Kax bm  3naeTe, HMeexcH Konyc o6pa30BaTeAbnoH 
TKHHH (CM. pHC. 34), COCTOHIHHH H3 OAHHaKOBblX KAGTOK, —  3TO COBCpiUeHHO 
pOBHblH KynOJI. 3aTGM HOCKOAbKO AaJIbUie OT KOHH.3 HaHHHaiOT nOHBAHTbCH 
3apoAbiuieBbie óyrpbi, BMCTyribi stoh TKaHH.*3ra 6 y rp u  nocTeneHHo npeBpa- 
iparoTCH b OoKOBbie opraHbi, Toraa Kak ochobh3h qacra  paspacraeTcn 
b BHAe AAHHHoro CTeOjiH. E cjih b h  ñyAGTe HaÓAioAaTb 3th 6 y rp u , bm  yBH- 
Ahtg, 'ir o  ohh pacnoxar a m e n  b on pe agag h ho m hhcjig, H3 onpepejieHHo At 
ypoBHe CTeOjiH, npnqeM sto hhcao y  ahhhoh nopoAbi pacT eH m 'ecra  Bejm- 
HHH3 nOCTOHHHaa. K o r^ a  B TOHKaX pOCTa 33KJiaAbIBaK)TCfl 33pOAbimeBbie 
óyrpbi OyAyiUHx Oo ko b h x  opraHOB, to ohh pacTyT b 33Bhchmocth ot n irra - 
hhh. nHTaHHe hm  AocTaBJiHíOT onpeAexeHHMe yqacraH  CTedJia. Ho T3 K Kai<
p33JIHHHbie pSCTCHHH B (}) H 3 HOJIOrH qeC KOM OTHOIH€HHH HGOAHH3KOBM, TO H ITO- 
j iy q n j io c b ,  h t o  o a h o  p a cT eH H e  m o h íg t  BbiKO pM HTb H3 oripepe .aeH H O M  y p o B H e  
C Ted jiH  M H o ro  saqaTK O B , A p y r o e —  M a x o . 3a s t o t  npoAO XJK H TeXbH M H  n e p n o x  
BpeM eHH, b  t g h g h h g  K O T o p o ro  c x a r a x n c b  tp o pM M  H bm e c y m e c T B y io m H x  p a -  
CTGHHH, y c n e x o  ycT aH O B H T bca  o n p e A e x e H H o e  c o o t h o ih g h h g  m o k a v  S x H /K a fl-  
ih h m h  o p ra H a M H . O r a io x a  h  B03H H K aeT  t o , h t o  JiHCTbH na C T e d jie  B c e rA a  p a c -  
n o jia ra io T C H  b  o n p eA e xe H H O M  n o p a ^ K e .  ■

• H a n o M H io ,  m to  M o ry T  f íb ir a  T p n  ochobhmx n o p j iA x a  j h ic t o p a c n o j io n<e hhh :
1. J ln c T b H  p a c n o jia ra iO T C H  Ha c T e d x e  K o x b u a M H , K p y ra M H , n o M H o rv  

3  y 3 x e ,  —  3 t o  T 3K  H a 3b iB a e M o e  M y T O B i a T o e  j i H C T o p a c n o x o x e -  
h  h  e  (H a n p H M e p , b o p o h h h  r x a 3 ) .

2 . / l a c r a n  M o ry T  p a e n o x a r a ra c H  n a p a M H , j ih c t  npoT H B  j ih c t 3 (c n p e H b )  —  
c y n p o T H B H o e  j i H C T o p a c n o ^ o * e H n e .  y  pacTeH H H  3 T o ro  r a n a  
HaAO OTMGTHTb e m e  o p j i y  ocodeH H O C Tb: j in c r a n  p a c n o jia ra ro T C H  ne  TO jibK O  
o a h h  npoTH B  A p y r o r o ,  h o  e c jiH  B3HTb a b o  n a p u ,  s t i i  n a p b i H ep e A yro T C »  
B K pecT : ecAH  h h h c h h h  n a p a  HanpaBJieHa H a n p a B o  h H aAG Bo, t o  BepxH H B 
n a p a  H anp a B J ie H a  B n e p e A  h  H a3aA - 3 t h m  H sd e ra e T C H  B3aH M H oe 3aT eH e- 
H ne JiHCTbeB. Tanoe JiH C T opacnoA O /K eH H e Ha3biBaeTC H n e p e x p e c T H o -  
n  a p  h  b i m .

3. JlBCTbH MoryT eHAejb n o  OAHOMy Ha onpeAOAeHHOM ypoBHe, ho npa
3TOM OHH CHAHT Hpe3BbIHaHHO HpaBHJH>HO B TOHK3X npHKpeHAeHHH, ---CH H-
p a  J i b H o e  h a h  o  n e p e A H o e  a h c t o  p a c  n o  a o  >Ke h  n e .

Ecjih m m  bchomhhm , ato ubgtok —  sto y K o p o n e H n a H  BeTBb, hto Bce 
o p ra H b i e r o  n peA C T aB A H ioT  c o d o io  JiHCTbH, to m m  M onceM  c n a s a ra ,  ato p a c -  
noAO>KeHHe o p ra H O B  H B eTK a 33BHcht ot o  6  m e r o  3aKO Ha ji h c to p a c  n o  jio >ne - 
HHH, cBO H C TBeH H oro A aH H O M y pacTGHHK), ot e n o c o d iio c T H  AaHHOTO paCTeHHS 
B M K apM A H B aTb S o A b iu e e  hah M eH b iue e  hhcao So ko b h x  o p ra H O B  Ha oahom  
H TOM M e  y p o B H e  CTeÓAH.

K orA a  m m  roBopHM o HBeTOAOíKe, pOAb e ro  íicna —  sto Taxan nacTb 
credAH, KOTOpan MomeT BbipacraTb b stoh xonKe Bce nacra  HBeTKa. H3 m 3ao  
3aMeTHoro oprana, nacTo hhmh HrHopHpyeMoro, UBeTOAOAKe npespamaeTcn 
b qpe3BbiqaHHo B3>khm h  ochobhoíí opraH, nOTOMy qTO ot cbohctb HBeTo- 
AOHva 33BHCHT p33BHTHe OCTaAbHblX OpraHOB UBCTKa. •

HoCMOTpHM CTpoeHHe HBeTKa H3 CGMeHCTBa AfOTHKOBblX — BeTpeHHUbI 
(pHC. 204). Bm BHAHTe, hto k BepxyiuKe HBeTOAOHía npHKpenjieHbi Bce qacra 
UBeTKa, OHH Ha HeM BbipOCAH, H do  UBeTOAOHCe — 3TO OCHOBH3H qaCTb HBeTKa, 
ero KOHyc HapacTaHHH o6pa3yeT BMCTynbi, H3 Koropbix h pa3BHBaiOTCH Bce
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v r s r

H ne rip H °H 3  y He H HII U, Be TO B ÖOJIbfflOrO HHC A3 paCTeHHH MOJKHO HaÔJUOflaTb
HHorAa npeBpameHHe oahhx  op­
raHOB b Apyriîe  H> B 3 aBHCHMo- 
CTH ot 3T0T0, HMeeTCH ôoJTbiinee 
HjiH .MeHbinee hhcao opraHOB 

' oTAejibHbix rpynn. JlenecTKH mo - 
ry r  pa3BHBaTbCH! 3a ctct tu h h -
HOK, HeKTapHHKH —  3a CHeT AC- 
neCTKOB, HHCAO HAOAOAHCTHKOB 
MO/KeT yMenbuiaTbCsi h yBeAHHH- 
BaTbCH H T. A-

Bo3 bMHTe ABeTOK 6  e AO H KVB-
uihhkh (N  y m p h a e a c a n d i  
da, pue. 205). Bbi bhahtc , hto 
oHa HMeeT ôoAbiuoe koahhgctbo 
AenecTKOB (HameAHCTHiKH MaAo
3 aMeTHbi). 3aTeM b h  bhahtc t h - 
hhhkh; Hapy>KHbie thahhkh  3Aecb 
MaAo oTAHHaioTCH ot AenecT- 
kob, _  3 T0  KaK '6 bi jienecTKH, Ha 
KpaHX KOTOpblX 3aMeTHbI OCT3T - 
KH peAyU,HpOBaHHbIX HblAbHHKOB.
B caMoîi cepeAHHe b u  bhahtc 
pblAbUe, Bce njLOAOAHCTHKH cpa- 
CTafOTCA B KpyHHyiO 3aBH3b, npti 
3 T0 M KaXiAbl'H HAOAOAHCTHK Ha 
Bepxymxe aaKaHHHBaeTca AynoM 
puAbuaj

npeBpam,eH»e 3 apoAHHie- 
Boro 6 yrpa B onpeACAeHHbiH op- 
raH ecTb pe3yAbTaT B3aHMOA¡eñ- 
GTBHH pOCTa OpPafla H BHCUIHHX
ycAOBHH. HHane roBopa, hhcao 
Tex HAH HHblX OpraHOB B HBeTKe 
He ecTb xaKaa-To adcoAioTHaa 
H€H3 MCHiHaa BCAHHHHa, 3TO pe- 
3 yAbTax 6 oAee hah Menee ä a h - 
TeAbHoro BaaHMOAeHCTBHH onpe-
AeAeHHblX HpOTHBOpeHHH.

OôbiHHo a a » HBeTKa xapax- 
■repHO HaAHHHC OKOAOABeTHHKa
ho bot pa«HeH bcchoh u,BeTei 
ocHHa, TOHOAb (cm . pnc. 217),
B6 TKH HX HCCyT COUBCTH»---- Oe-
pe>KKH, OAHaKO B HX HBCTaX MbI

Phc 204. BeTpeHHaa ' ( A n e m o n e  n e m o r o -  
s ay  a  —  o6ih h h  ,bh â ; E —  nm eueft..

«e HaxoAHM HH OAHoro AenecTKa, ah-
Ï S S S  O K O ^ « r A T a Tr o i Hi r ¿  Haih?. « « ,  »3
BblCbmaeTCH MHOrO nblAbHbl. U bCTOK 3T0 HAH HCT. foionnn-

UBeTOK OCTaeTCH H,BOTKOM H B TOM CAyHae, KOrA  ̂ ■ ^  I
ÏIRPTHHKH) COBepUieHHO OTCyTCTByiOT. flAH Toro, HTOObl Mbl npH3HaAH Ä3H- 

opraH u L kom, «ocTaTomo Hajimrà oinoro H3 aayx cymeCTBeHHb.x 
™ vivi P aHADOUeH (COBOKynHOCTb TbIHHHOK HAH MHKpOCHOpÔ HAAOB), HAH 
rHHPueH (coBOKyiiHOCTb haoaoahcthkob — MaKpocnopo4,HAAOB, oßpasyioiHHX 
Z k C pblAblieM). UBCTKOBbie paCTCHHH T3K >Ke npHHOCHT CHOPbI, K3K

269



neuBeTKOBbie; hx cnopw — npoaytcT pepyKUHonnoro pejiemm — xaKxce parar 
T n v ñ f r  nOKOJieH?€’ npOHBJHDOmeeCfl, C OAHOñ CTOpOHbl, 3 BH/Xe HblJlbUeBOÍÍ 
rpyoKH, c flpyroH —  b BHpe aapopum eBoro MeuiKa c ero coiiep>KHMHM 
(HHUeKJieTKa, CHHeprHpbi, aHxnnopbi h ppyrne ajieMeHTbi). Hocjie nponecca 
onjioflOTBopeHHH ÄHrijioHflHocTb b oc e t a h a b ji¡¡ b a GTC h, H TK3 HH 3apo^buna V>KB 
OfffeaTMbHO AHHJIOHÄHbie, TOr^a K3 K KJieiKH BHÄOCnepMa TpHIUIOH^Hbie.

mo HBeTKOBoe pacxeHHe Heno cpe/xcxB entro nojioBbix ojieMei-rroB ne riño- 
H3BOOTT, -TBK KaK OHO ^ aeT TOjíbKo enopbi, a He raMexbi; n n j r b u e B a a  
r p y  o K a h 3 a p o ä u m e b h  ił MemoK,  naoóopox, He parox cnop

Phc. 205. Bejaa KyBiiiHHKa (N y  tn p h a e a c a n d i d a): A — jihct 
H HBeTOK, b  — npcTO/iŁHMH pa3pe3 HBCTKa; f í  — nocTeneHHWH ne- 
pexoa TbiBHHOK b ^enecTKH; F —  3aEH3b c ÆyMHCTbiM pu^ujem . 

Ha 33BÎI3H BHÄHbi pyGuu o r yaajieHHbix .nenecrKOB h thtohok.

a TOJibKO ra.MeTbi. ohh síbjihioxch iiojio bum  noKOjieHiieM, a He qacTHMB 
HHnjíOHaHoro^opraHH3Ma, Ha KOTopOM ohh pa3BHBaroxcH.

TaKHM oopa30M, HB0TOK npHHafljie>KHT cnopocbnxy. 
n o c jie  onbuieHHH useroK BCKope yBapaex. Paßoxa cnopodwjuioB Bbinoji- 

HeHa> » en Ha CMeHy npnxopHx paßoxa iibuibueBoñ xpyÖKH h sapopum eBoro  
weujKa, aaKaHHHBatomaHCH oópaaoBanneM ra w e r h  aaxeM - 3f p o ™ a  
a ajih  acero pacxeHHH —  nepexopoM ox HBexeiiHH k nno/xoHorueHHio '

„HH h™ 3 n ™ ’ ™  0npeÄe^ HTb UGeTOK K3K opran  pasMHOXce-
K o x o n í f t  J í  U  e c r b  y K ° P O ' i e H H a H  B e x B b ,  o p r a H b i  

n P n Le H e H b I  0 O O 0 p a 3 H O  4> y  H K p H H M C ÏI O p O H O- 
oómHH LL<JnP K p € C T H O r °  °  n «  ^  e H H H. 3 xo  onpepejieHHe hocht

J  ~  ° H°  ** OXBaTUBaeT Tex BXOpiiHHblX H3MeHeHHH, KOXO-
! ! ! ! !  B npOIíecce 3Bojik)uhh pBexKa, b pesyjibxaxe e ro  pepyKPHH

anpHMep, npH caMooruioAoxBopeHHH (Kjieñcxora&iHH, aBxoraMHH cm cxp 287) 
"P "  « o ™ ™  <“ ■ « p .  288). Bce „eoO brním oe pa“ oo6pa" He ^ „ p , ,
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h CTPTOHHH UBexoB pasjiHHHbix pacTCHHH öasnpyeTCH h a TOM, h to npouecc 
onujieHHH T3KJK6 qpe3BHTaHHo pa3HOo6pa3eH. y  ApeBHHx pacTeHHH, y  pa- 
CTeHBñ ii a jico 30 a mieioB ne ômjio. Eujih pacxeHHH, a  b b a b m h e c e m e h a, ho pa- 
CTeHHH HMeBIlIHX UBCTbl, HO ÔblJIO. Y  CGMeHHblX paCTeHHH ÖOJiee H03ÄHHX 
3HOX, Y XBOHHblX H UHXaAOBbIX M03030H, HOHBHJlHCb COÔpaHHH MHKpO- 
H MaKpocnopocJîHJiJioB, KÔTopbie Mbi Ha3biBaeM ni H ui K a M h . TojibKO Ha 3ape 
MejlOBOH 9HOXH IIOHBJIHIOTCH paCTCHHH, HMeiOIUHe U, B C T bl.

Mto * e  cJiyHHJiocb, noaeMy y pacxeHHH noHBHJincb uBeTbi. Ha sto mm  
OTBeqaeM Tax: b TeneHne bpcmchh — ot xaMenHoyrojibHoro nepnoAa ao  Me- 
JIOBOrO, OÄHOBpeMeHHO C paCTeHHHMH, paSBHBaJICH OÔUIHpiIblH MHP HaeeKO- 
MblX PacTCHHH BblflejmOT MCA He TOJIbKO B UBeTaX CneUHajlbHblMH HCKTap- 
HHK3MH, HO HepCAKO H H3 APy™X OpraH3X (t 3K, HanpHMep, y HeKOTOpMX 
BHAOB ahkoto  ropoinxa, y bhkh , 6y3HHbi mm  hhxoahm  nexTap, BbiAeJiHCMbm 
np’HJIHCTHHKaMH); HCKTap BbIAe.THAH TaKHie CeMîinOHKH XBOHHblX pacTeHHH. 
Ha BepxyniKè ceMsmonxH nepeAKo mojxho saMCTHTb bcchoh xaiura nexTapa, 
BhiAejmeMbie b yrJiyÖJieHHH nbuibneBOH xaMepbi. K ohchho, HexTap, hbjisio- 
uahhch npexpacHbiM niimeBbiM MaTepnajiOM, öoraTbiö coAep>xamieM caxapa 
a HexoTopbix ApyrHX BemecTB, He mot ocTaTbca HesaMeqemibiM co CToponbi 
HacexoMbix, nHTaiomHXCH coxaMH pacTeHHH. IlpeAnoAaraeTca, hto cpeAH 
HacexoMbix BMAemnacb rpynna, cneuHajiHSHpoBaBuiaaca Ha coôHpaHHH 
Hexxapa, xotodmm  riHTajiacb. riocxojibxy Hexxap BbiAeJiaJica oxoao cnopo- 
4)HAJI0B HJUI caMHMH cnopocfiHJiJiaMH, HacexoMbie, coôHpaa HexTap, bm sm - 
BajiH pacxpbiBaHHe MHxpocnopaHmeB, m  xoTopux cunaJiHCb MHxpocnopbi, 
to HTO m m  Ha3biBaeM n bi Ji b u o h . HacexoMbie, oGcbinamibie MHxpocno- 
paMH, jieîejiH AaJibuie coônpaTb Hexrap, nonaAaJiH Ha ceManoaxy, BbiAeAaio- 
myro HexTap, h 3Aecb TepajiH nbuibuy, xoîopaa Ha hhx ôbijia, t . e. Hacexo- 
Mbie nepeHocHJiH nujibuy c oahoto pacxeHHa Ha Apyroe.

CjiHaHHe raMCT AaeT ôojiee cHJibHbin aapoAbim, ôojiee xpenxHH 3aaa- 
Tox ÔYAvmero pacTeHHH, ecAH raMeTbi ne Bnojme o ah o po ahm , ecJiH ecxb 
Kaxoe-To” OTJIHHHe B HX CTpoeHHH H XHMHHeCXOM C O C TaBe. Mbi HMeeM 
b TaxoM cjiyaae ôojiee cHJibHyio peaxunio npn cjihhhhh raMeT AByx pa3Hbix 
ocoöeä, cHJibHee HAyx cpii3HOJiorHiiecKHe npoueccbi nHTaHHe, oomch.

Te pacTeHHa, Ha xoxopbie HacexoMbie npHHOCHjiH, coSapaa HexTap, m h - 
xpocnopbi c Apyrnx pacxeHHH, y xoxopbix raMCTbi, cjieAOBBTejibHO, Obuiis 
ot flpyroË ocoöH, AaßajiH ÖOJiee xpenxne sAOpoßbie ceMeHa, ôwcTpee pasBH- 
Baiomiieca, aeM ceMeHa xex pacxeHHH, y xoxopbix raMeTbi 6 hjih ot oahoxo 
h toto * e  pacTeHHa. IloHBHJiHCb, t 3Xhm o6pa30M, pacTeHHa, xoTopbie 
b 6 oPb6 e 3a cymecTBOBaHHe BbOXHBaJiH b ropa3AO Gojibuicm HHCjie.

Bot 3th pacTeHHa, y xoTopbix cnopoi|)HJijibi ôhah  pacnoAOixeHbi Tax, 
HTO ycneuiHee npoHcxoAHJio c x p e i A H B a H H e  ocoöeö, t . e - 
nbxibUbi c oahoh ocoöh Ha Apyryio, cxajiH nojiyxaTb npeHMymecTBa nepeA 
ApyniMH pacxeHHHMH. flajibnefluiHe HSMeneHHH b hx CTPoe™iI;1nJ Z Z Z l  
K TOM y HTO CnOIXXJlHJUIbl CT3JIH Pa3BHBaTbCH BCe lipaBUJIbHCe H lipaBHJIbHee 
o ï „ h ™  oTH om eH H io  K s p y r o a y  h C T » ™  komôhhhpob^ c» b 
oôpasoM, n b e t o X ecxb x o m 6 h h 3 U h h  c n °  p o «J) h ji ji o b  o x  p y 
» e H H H x  o x o j i o u B e T H H K O M  — J i e n e c T x a M H  h T ai ne a  H

^O iu iaxo B 3TOH TeopHH ne b ce hcho. Kax motah HacexoMbie cbohm h 
nocemeHHHMH BOSAeñcTBOBaTb Ha to , htoôm cnopocjjHJiJibi coójipa jm cb b ue- 
Jihiii opraH, ubctok? M e x a h h c t h [-iee k h oô'biicHHTb sto nejib3H, tojibxo hcto- 
pHHÔCXaH TOHXa 3PeHHH, TOAbXO AapBHHOBCXHC npHHUHIlbl — eCT6CTBeHHbIH 
oxßop h Bbi>KHBaniie h an ôoJiee n puc noc o 6 Aen h m  x  hosboahiot HaM asth

OÖtHCHeHHe B03HHXH0BCHHI0 IXBCTOB.
TaxnM oôpa30M, c nonBACHHCM uBeTxa, AOCTiiraei ch Taxoe pacnojiO/KC-

HHe CnOpOÔHJLTOB II OXpyJXalOIHHX HX AHCTOHXOB OKOJIOUBeTHHXa, nPH XOTO- 
poM oôecnexHBaeTCH nepenoc MHXpocnop, UBexoTHOH nbiAH c pacTemia 
Ha pacTeHHe, t . e. nepexpecTHoe oribuicHHe, ÖJiaroAapa xeMy oôecnewii- 
BaeicH ôojiee xpenxoe, ôojiee cHAbiioe noTOMCTBo, ceMcua, ôbiCTpee pa3BH-
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/aatoiHHeca padem iH , ciu ib iiee yKopeHHiom,HecH b rionBe. 3ro  hocthbaerea 
• CJIHHHHeM raMCT, pa3BHBILIHXCH Ha £ByX pa3JIHHHbIX OCOÓHX.

B flajibHeñmeM KapraHa oneHb ycjioJKHHjiacb. M no rn e  pacTeHHH, hm ce- 
mne yace nopMajibHbie u b c th , oribuiHeivibie nacexoMbiMH, nonajiH Bnocjien- 
ctbhh Ha ofíuiHpHbie npocTpaHCTBa cxeneH hjih nojinpHbix Tyunp, rn e  Hace- 

.KOMbie pe/iKH. CHJibHbie Berpu Ha OTKpbiTbix npocTpaHCTBax neinaiOT nojieTy 
¡HaceKOMbix, h -noaTOMy TaM oiibuieHHe nocpencTBOM HaceKOMbix CTaHOBHTca 
Tpy^HbiM. B 3THX MecTax HBeTbi y  pacTeHHH nocTeneHHO H3MeHHjincb, ynpo- 
cTHjiHCb, hx ribiJibua c ra jia  cyxoH, Jierno B3BeniHBaeMOH b aTMOccjiepe. flepe - 
hoc nbiJibUbi CTaji o n H T b  coBepmaTbCH npn homolhh B dpa .

B HacTOHipee BpeMH HBeTKOBbie pacTSHHH óHOJiorHaecKH pa36HBai0TCH 
na £Be ocHOBHbix rpynnbi: a) b e t  p o  o n bi ji h e m bi e —  aneMocfiHJibHbie 

IH 6) H a C e K O. M O O n bl JI H e M bl e —  9HTOMO(|)HJIbHbie.
LÍBeTbi B e T p o o n b i  J i a e M b i e  h mciot MejiKHií, neB3paHHbiH okojio-

HBeTHHK (pHC. 206), KOTOpbifi 
HHorna coBceM OTcyTCTByeT. Ha-
OÓOpOT, TblHHHKH Ha HJlHHHblX HH- 
thx  bhxo hht  najieno Hapyxcy hs 
HBeTKa, H3 ero 3amHTHbix o6pa30- 
BaHHH, BeTep jiereo nonxBaTbmaeT 
BbicbinaioHíyiocH MejiKyio cyxyio 
nbijibpy (pnc. 207, 71) h pa3HOCHT 
ee AaneKo no B03#yxy. Pbijibua y 
BeTpoonbijiHeMbix pacTeHHH oSbiHHO 
KpynHbie h nacTO nyuiHCTbie.

PacTeHHH H a c e K O M ó o n b i -  
x a e M b i e  HMerox HBeTOK, nocTpo- 
eHHblH T3KHM 06pa30M, HTO e? 0  

JienecTKH hjih namejiHCTHKH 3 aKpH- 
BaioT ribijibu,y h pbuibne ot ;io >k/ ih , 
eerpa, ot MexaHHnecKnx noBpe- 
JKfl'eHHH. TIjIH HB€TOB HaceKOMO- 
onbiJiHeMbix pacreHHH xapaKTepHa 
HpKan oKpacKa, 3anax h HeKTap, 
iibijibua 6ojiee KpynHan, Ha noBepx- 
hocth ee HMeiOTCH HiHnHKH, rpe- 
OeiHKH, KHor^a nbijibna KjieñKan 
( pnc. 207, B ) .  E cjih HBeTbi Hace- 
KOMOonbi-nHeMbix pacTeHHH MejiKHe, 
TO OHH OÓbHIHO CKyHeHbl B XOpOHIO

3aMeTHbie couBerna (HanpiiMep, BacujieK, noACCJiHeHHHK, poMaiuxa, ¡viop-
KOBb H H p .)i

K  HHCjiy BeTpoonbijiHeMbix pacTemiH othocht.ch, HanpnMep, 3JiaKH. 
Ha pnc. 208 H3o6pa>KeHo, Kan nbiJiHT hb€tok 3JiaKa. Bbi BHflHTe MajieHbKvio 
seTOHKy H3 MeTeJiKH parirpacca ( A r r h e n a t h e r u m  e l a t i u s ) .  ZlBa 
KOjiocKa 3Toro s jiaxa  r ip e a d a  BJieiibj b pa3Hbie MOMeHTbi pa3BHTHH uBeTOB. 
B npaBOM KOjiocKe ( /)  THHHHKH oflHoro HBeTKa (a) cBemHBaiOTCH Ha Kanaio-

Phc. 206. BeipooribuiíieMbiH HBeroK 3JiaKa: p  — 
Dij.ibpa; n — nbuitHHKH na ujihhhmx tohkhx

HHTHX; 3 ---- 3aB5J3b.

IUHXCH HHTHX, a H3 IlbIJIbHHKOB BbIJieTaeT o6jiaHKO nbIJIbHbi; B JieBOM KOJIOCKe 
(II) B HHJKH€M HBeTKe (6) TbIHHHKH y>Ke JIHIHeHbl nbIJIbHbl (ot OHHOH nblJIb- 
hhk yare OTBaJiHjicH), a b BepxueM HBeTKe (e) pa3pocjiHCb nyiuHCTbie nepu- 
cxbie pbiJibua c rpoMaHHOÍí noBepxHocTbio — iiacTOHiHan JiOByuiKa hjiíi 
nbIJIbHbl. riblJlbHHKH >K€ y 3TOTO HBeTKa MOJIOHbie, OHH eme He C03pejIH 
h TOjibKo eme iianHiraiOT BbixoanTb H3 KOJiocKa. Tai<HM o0pa3OM, co6cTBen- 
Han nbijibHa HHKaK" He mo>kgt onbijiHTb pbuibHe stoto HBeTKa.

KpOMe 3JiaKOB, BeTpOOnbIJIHeMbIMH paCTeHHHMH HBJIHIOT'CH MHOrHe HaHIH 
HepeBbH, Kan 6epe3a, Tonojib, ocHHa, ayO, ojibxa; H3 TpaBHHHCTbix pacTe- 
h h h  — KpanHBa, ko ho hjih , uraBeJib h ap-

H a ce ko m o-o n bi jhi e m bi e pacTcmiH —  sto  caMoe o 6 h  k  ho b e h noe aBaeiine.
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PacxeHHH MOryT onbiJiHTbca TKyxaMH, Koropbie noji3aiOT rio u&ei aw, 
pa3jiHHHbiMH MyxaMn; 3aTeM, UBexbi onbiJiHiOTCH rpoMa^HbiM hhcjiom nepc- 
noHqaTOKpbiJibix — nnejiaMH, mMeJiHMH, ocaMH h, HaKOHeu, 6a6oHKaMH, koto- 
pbie cbohm AJiHHHbiM xoöotkom coönpaiOT neKTap Ha JieTV HJIH Ca/Ui'.b
Ha ußeTOK. „ .

Mnp HaceKOMbix nopa>Kaex cbohm ,Hpe3 BbiHaHHbiM pa3HOoopa3HeM. 
H mciotch cothh tmchh bhaob, h npn 3TOM HaÖJiiOAaeTCH KaKasr-TO napaji- 
Jlejlb B CTDOeHHH HaceKOMbix, B HX npHBbIHKaX, B OÖpa3e KH3HH H B c}>opMax 
H ocoöeHHOCTHX nooemaeMbix hmh hbctob. H mcctch KaK 6 bi Aßa MHpa HBJie- 
hhh: cxpoeHHe h oöbinaii HaceKOMbix h cTpoeHHe h cjjyHKHHH HBeroB, koto- 
pue, pa3 BHBaHCb na-
pajuiejibHo, npncno 
coöjieHbi oähh k Apy- 
roMy.

rio (JiopMe H,BeT- 
Ka HaCTO MOTKHO y3- 
HaTb, KeM OH OnblJIH' 
eTCH. B03bMHTe BOÄH'
Hyio KyBIHHHKy ( cm .
PHc. 205), oHa HMeeT 
K p yn H b ie  UBeTbi, • no  
KOTOpbIM nOJI3 aiOT 
Ä y K H , HO OHH n H T a - - | vv 
IOTCH He Mt'ÄOM, nOTO- M  A
M y h t o  Me,n,a 3Aecb  
Her, a caMOH n b u ib -  
UOH. rib lJ IbU bl 3AeCb 
MHOÄeCTBO, TaK  KaK

-K

3necb HMeeTCH Heo-
rpaHH’ieHHoe KOjiHHe ^  207. <l>opMa nbuibubi BeTpooiibuweMbix h HaceKOMOonu- 
CTBO TbIHHHOK. 1 lOJI- JIile(1bIX pacTeHHH. A — nbuibaa BeTpooribuiaeMbix pacTeHHn:
3ym,He no UBeTKy >Ky- c_COCHb, c ÄByMa B03,nymHbiMH MeuiicaMH äjih yiMeubmeHHH
KH BCe oCbinaHbl y^eflbHoro Beca nbuiHHKH; 6  —  6epe3bi, bhähw mcctb poci-
rihiTTMiOH KOTOpyiO KOBbix nop; /«-Kononra. B — nbuiwia HaceKOMOonbiaHeMux
nbUibUO ’ pacieHHä: m  —  M a a b B b i; m  —  TbiKBbi, bhähw KpbimenkH (tf),
ohh H nepeHOCHT C KOTOpblM„  nPHKPbiTbi pociKOßue nopu; -  aHKopiw.
HBeTKa Ha hbctok.

K a j i v Ü y  ( C a  U  a p a l u s t r i s ) -  p a c x e iiH e  c  » e m i M «  u ß e xK a M H , 
K o x o p o e  p L o  BecHOH n o K p b iB a e x  c e p b ie  ayra h  K a n a B b i, “ k^ P H H K o b  ^ « e r o  
H ex. Mto s n e c b  Momex n p H B a e u b  HaceKOMbix? T o jib K o  n b u ib u a .  dflecb. bh 
TLuexH o Öynexe o>KHAaxb noHBJieaHH uiMeneö, ö a ö o H e « , snecb Mory

iKy“  BHBUiHero B»aa u cppcern UBetKa t a b u .«
BHaa&HHB HMeer eure aanax. M to npaBaexaeT a i v i ^ t T b
HbiM GÖpasoM, aanax: oh pasHOCHica Ha oojibiuoe P ^ c™ ™ ^ ’ TOK' naxHeT 
HaceKOMbix KO BceB03MO>KHbiM sanaxaM oxenb Uâ i™ K ¿ BeTH
XHHJibiM mhcom , ero 6yHYT onbuiaxb Myxn. U  ’
KOToobie naxHVX MeaoM, ßyAyT onbuiaxb nuejibi, uiMejiH h oaoo ik h .

X a i  aanaxoM ubbtob i, noipeSuocr»«» HaceKObiHx
■ ■VUieCTBVBT KaKOfi-TO COOTBBTCTBH0. A MO*0T all OTPa3HTbCH l))OpMa T0BS
cymecxByex w aw oe jv  ^  „ BeTKa? B sxom oxHomeHHH cyurecxByexcaceKOMbix Ha cpopMe jienecxKOB HBeiKar 'j
i-OBOAbHO MHOXO yKaaaHHH, peujaiOHiHx Bonpoc HOAO/KHTejTbHO.

SSbMHxe HBexoK opxHAen (pnc. 209). 3rox UßexoK aobojibho npHuyn- 
AHBOÖ iopMbi, Bb, BHAHxe ero hhjkhioio ry6y co umopueM, rAe »axoAHTOi 
HeKxan V jih  tofo Hxoßbi nocxaxb neiixap, naceKOMoe aojitkho cecx  ̂ Ha ryoy 
KpenKO yuenHTbCH aa nee h nnxb «eKxap. Mbi mo>kcm cxao.axb, hto Kpaa 
HHĤ Herô  JienecTKa c ero BbicxynaMH cooxBeicxByiOT njiaHy [ acnc./io>kchhü 

Koxopoe nenjifiexcH sa bth xpan, Koma HaHHHaex Aocxa-
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BaTb HeKTap. OqeHb qacxo BHemHaa <J)opMa u,BexKa cooxBexcxByex njiaHy 
p a c n o jio x e H H H  u o r  naceK O M oro .

B HBKOTopbix cjiyqanx daóoaKH codupaiox moa Ha jieTy, totas xaxoro 
cooxBexcxBHH He dy^ex, HanpHMep, dpa>KHHK codnpaex Hexxap c JienecxKOB 
jihjihh Ha jiexy. TaKHM odpa30M, mh aojixíhh oqeHb radno iioAxoAHTb k bo- 
npocy. B oahhx cjiyqanx cooxBexcxBHe (JiopMbi xejia HacenoMoro c cbopMon 
UBexKa, Kan npaBHjibHO ynasaji *Iapjib3 a p b h h, HBJiHexcH nojiHbiM, b flpy- 
xhx cjiyqanx axoro Hex, hto 33Bhchx ox nosbi HacenoMoro, codHpaiomero 
Mea. r

M ojkho np H B e cxH  HecnojibKo qpe3BbiqaHHo HHxepecHbix npHMepoa 
HJIJHOCXpHpyiOmHX B33HMOOXHOIU€H H H MeHífly paCXCHHHMH H HÍHBOXHMMh" 
B o x  OAHH H3 3XHX HpHMepOB, H3yq€HHbIX 4 . R  3 p B H H O M. KpaCHblH JCTOBep

Pac. 208. O nbwem e siiara pañrpacca ( A r r h  e n a  t h « r u m  e l a t i u s ) .  Á —  pacKDbiB-
“ le J Ib  ° 6 P a 3 y eTC ÍI TOJIt>KO B HHHCHeft q a c ^  IlblJIbHHKa, IHOI'HyToli B íiHXe 

f  ™  ' 3’ 1716 H 3a^ep*nBaeTCH nbijibqa; Bcrep, noKaxHBafl nwabHHK, cyyBaer nu jib iiy , nocie - 
n a t t r n J 7“ 3’0111-'“ "  H3 BCp™  qacTeíi n ^BHHKa. B - u  BeTymaa Bertm a k « »  
m S m  ’, , r ? ° n Ka B pa-iHfaie M0MelíTbl pasBHTHíi UBeTOB: b  npaBOM Koaocice (!) tw ihhkh  

(  ) •CBC!UHBai0TC!I Ha hhthx, h H3 KaqaiomHXCH nw.abHHKOB BuaeTaeT 
Í Í r  m i ” ™ '4“ ’ B neB0M KO'10CKe (II) B HHJKH6M HBCTKe (6) TblIHHKH ywe JIHUleHbl nbMblTbl 
(ot oaHOH yace nw.'ibHHK OTBa.iHJicfl), a b BepxHeM iiBe-ree (a) palpocaHCb nyuiHCTbie 
nepHCTbie pbuibua, nbiabHHKH «e  s-roro uBeTKa eme Moaonue, 3aKpWTbie, ToabKo /ammaioT

BbWBHraTbCH H3 UBeTKfl.

(KjieBep jjyroBOH T r i f o 1 i u m p r a t e n s e )  nrpaex dojibmyio pojib 
b cejibCKoxo3HHcxBe«HOM iiJioflocMene (ceBoodopoxe). KjieBepHbie no xh 
flaiox BejiKKOJieriHoe ceno, a KopueBaa cHcxeMa KJieBepa, doraxan foiydem,- 
KaMH c a3o’rcf)hkchpykjiixhmh dáKxepHHMH, nocjie nepeniHBaHHH odorauiaex 
riOHBy asoxoM. Ho hbotaa cjiyqaexcn, qxo KjiesepHoe nojie coaenmenHO 
He naer ccmhh, xa;K Kan HBexbi ocxaroxcsi hoonbijxehhbimh. / t  a p b h h dece- 
flOBaji no axowy noBOAy c HeKoxopbiMH KpecTbHHaMH, Koxopue CKa3ajra cmv 
qxo ¡y in  xoro qxodbi y KJieBepa dbijiH ceMeHa, Hyxuibi kohikh, ecjiH nouieK 
b flepesne mhoxo. KJieaep «aex ceMeHa, ecjm Komen nex — k ceMHH Hex. 
A noqeMy xan, — kxo ero 3Haex. R  a p  b  h h cxaji AonbixbiBaxbCH, b  qew 
Aejio, h BbiHCHHJiocb c.xe;tyiomee: K.xeBep He Monrex onbuinxbCH nqejiaMH xax 
K3K OHH HMerox C.J1HIHKOM KOpOTKHH XOdOXOK AJIH XOTO, HXOdbl HOCXaBaXb 
v e n  H3 ajihhhmx xpydoqeK hbcxkob KJieBepa, odbiqHo >kc mgjh Aocxaiox hs 
UBexKOB KJieBepa uiMejin, y Koxopnix xodoxon ajihhhhh. (Kor^a KjieBeo 
BBejíH B Kyjfcxypy b  ABcxpajiHH, oh xaM He AaBaji ceMHH ao xex nop, nona 
He npHBe3jiH xyAa jne uiMejieñ.) IÜMejiH npnqyx cboh c o x h  b  TpaBe, b o  m x v  
ho OHH HMeioT cxpaiuHoro Bpara — nojieByio Mbiuib, Koxopan noeAaeT coxlí
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6e3 ocTaTKa. / I  a ah me Bee noHHTHo: ecA« kouikh ecTb —  n e i Mbiuiefi h ecTb 
uiMejiH, a pa3 ecTb niMeAH, 3HanHT ohh onbijiHiOT KJieBep,- h Torfla  KAeBep 
AaeT ceMeHa. 3 tot npHMep roBopHT o to m , hto HHorAa nAOAopoAne Kyjib- 
TypHoro pacTOHHfl 33Bhcht ot jkhbothoto, Ka3ajiocb 6h , He HMeiouiero hh- 
KaKoro oTHomeHHH k  flaHHOMy pacT€HHK>. K o uikh , Mbinib, uiMeAb, KAeBep—  
hot ueTbipe 3BeHa b 3Tofi ueriH.

JPjih oSecneueHHH ypo>Kaa ceMHH KJieBep a hcooxoahmo He toabko yi-m- 
HTOJKeHHe Mbiuiefi. Hy>KHO BbiBecru Taune copra KJieBepa, KOTopbie motah 
Obi oiibiJiHTbCH h nuejiaMH, a rum 3Toro cjieayeT B-ecTH cejieKUHOHHyio pa- 
Cory b flByx HanpaBJieHHHx: c oahoh cTOpoHbi, nojiyuHTb KJieBep c Sojiee 
KopoxKofi TpyOxoft BeuHHKa h , c Apyrofi, BbiBecTH nuejiy c Sojiee aah h h h m  
xoSo tko m . *

Tenepb B03bMeM Apyrue npuMepbi nepeKpecTHoro onbiJieHHH, KOTopbie 
noKa3 biBaioT TecHyio cBH3b Me>KAy pacTeHHUMH « HaceKOMbiMH. IIIajHjiefi 
( S a l v i a )  HMeeT KpyiiHbifi hbctok c AByryObiM BeHHHKOM; BepxHsm ry6a
b BHAe CBOAa 3aKpbiBaeT  BHyTpeHHioio 
uacTb HBeTKa ot aohcah, po cb i, BeTpa; hh>k- 
hhh r y 6 a  CAyxcHT moctom nocaA K H  aah 
HaceKOMbix, KOTopbie np u jieT a iO T  3a m c a o m .
H a  puc. 210 Bbi BHAHTe, KaK yao6ho HiMe- 
jih oxBaTbiBaioT jianKaMH BbiAaiomuecH 
Kpan jionacTH HH>KHefi rySbi, AOCTaBaa 
MeA. II,BeTOK mailmen HMeeT TOAbKo A'Be 
TbIHHHKH BeebMa CBOeo6pa3HOrO CTpoeHHH:
Ka>KAaH H3 IIHX HMeeT CBH3HHK (npoMexcy- 
T0HH3H HaCTb TbIHHHKH, CBH3bIBaiOmaH, CO- 
eAHHHIOUraH ABa HblAbHHKa), KOTOpblfi CHAb- 
ho pa3pacTaeTCH h b BHAe KopoMbicAa 
noABH>KHo coHAeHeH no npHHHHiiy punara 
C KOpOTKOft HHTblO; TOAbKO Ha HapyiKHOM 
BepXHeM KOHUe CBH3HHKa pa3BHBaeTCH 
OAHH nblAbHHK c nbiAbpofi, a Ha BHyTpeH- 
HeM, 60Aee KOpOTKOM KOHUe CBH3K3, BTO- 
pofi nblAbHHK He pa3BHB3eTCH, BMeCTO He- 
r o  HMeeTCH HeSoAbinoe yTOAmeHue.

H aceK O M oe cbahtch na hhikhioio r y 6 y  
h npocoB b iB aeT  cboA X060TOK 3a Me^OM Ha 
Aho BeHHHKa; npH  stom oho HeH36ei«H0
TOAK3CT KOpOTKyK) HaCTb CB5I3HHK3, HTO
npHBOAHT B ABHJKeHHe TbIHHHOHHbifi pblHaT, H AAHHH3H H3CTb CBH3HHK3,
necymaa pasBHTbifi nblAbHHK, c chaoh yAapner uiMeAa no cnuHe npn 
3tom nbiAbua BbicbinaeTca Ha naceKOMoe. HaAO cKa3aTb, hto y  maAipea 
n p o T e p a H A p H a :  thhhhkh co3peBaioT paHbine necTHKa h TOAbKo 
TorAa, KorAa b- npeTKe yuce He ocTaeTca coOcTBeHHofi nbiAbiibi, co3peBaeT 
pbiAbue h BMecTe co ctoaOhkom noABHraeTca H3 BeiiHHKa h Aaxe onycKa- 
eTca bhh3. IIlMeAb c nbiAbnofi Ha cnHHKe, nepeAeTaa Ha thkoh, OoAee 3pe- 
Jlb lft, HBeTOK, HeH36e>KHO CnHHKOH COIipHKacaeTCH C pb lA bpeM , IipOH3BOAH
TaKHM o0pa3OM nepeKpecTHoe onbiAenne1 „ , „

B  CTenax XapbKOBiHHHbi p a c T e r T a n  Ha3biBaeMbiH maA(|)eH noHHKaio- 
uihh ( S a l v i a  n u t a n s )  c KpacHBbiMH chhhmh uBeTaMH, B ep xyn iK a  
CTeOAa K O Toporo AaeT H3rH6, noaTO M y a b c t h  BHcaT BHH3. 3aA yM aA ca  HaA 
T6M, KaK 3A ecb niMCAH npoHSBOAaT o rib u ie H iie , bcab 3Aecb Becb MexaHH3M

Phc. 209. IjBeTOK opxn/ien c onbi- 
jmromHM ero HaceKOMbiM. Ha ro- 
aoBe HaceKOMoro HBa npHKJi eHB- 
uiHXca KOMcma KaeTOK nbuibiibi, TaK 
Ha3biBaeMbie noJuiHiiapHH («); p  —  
pbuibiie; m —  innopep, coflepniamHii 

HeKiap.

1 n o  Ha6jnoneHHHM aKaa H r . J C o a o n H o r o  (CoBOTCKaa SoTaHHKa, t . 29, Bbin. 4, 
1944 iM CoBCTCKaH 6oTaHHKa, t . 31, Bbin. 2, 1946), puabue ko BpeMean ™

CKaercH MH3, h mMejib nosroMy CBOeft cbhhkoh, na Koropon naxonHTca m wbina 1le  npH 
Kacalxca k pbiJibuy. n 0  cooOmeHHio aKaa. X o j i o j h o t o , niMeab, Bsnexan, bwumsct 
o^ iI hko nuLub i co cBoefl noBepxnoc™, BcaeacxBHe nero nbuibua h nonaaaer
pujibue. P ed.

18*
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n e p e B e p H y x , 3H3HHT ó y A « x  H e n p a B H jib H o e  ^ e ñ c x B H e  p a g a r a  h hH u e ro  He b h h - 
Aex. ;J,ajibHeíimee wsymmm Shojioxhh axoro pacxeHHH noKasajio, uto rnaji- 
tpeñ noHHKaioinHH— caMoonbijmxejib, nocemeHHH HiMeJieíí ajih «ero He xpe- 
¿yexcH.

TaKHM o6pa30M, (popna UBexKa, nojioateHHe uBexKa Bcerfla M o r y x  6 bixb 
OÓ'bHCHCHbl XOH (jjyHKUHeH, KOXOpyiO OHH BbinOJIHHIOT.

BoabMHXe KHpK330H (A r i S t O 1 O C h i a), BCXpenaiOHIHHCH no BJia>KHblM 
onymKaM jieca h b HBHHKax rio h o j u u is im  peK. y  axoro pacxeHHH usexu  
oftHonoKpoBHue, X. e. He hmciox pa3A6JieHHH Ha uauieuKy h BeHUHK. 
Ha pHC. 211 Bbi BHAHxe o ko jiou b e x h H k KHpKa30Ha, oh HMeex y3Kyio xpyfíKy,

Phc. 210. OnbuieHiie y  uiajicjiesi ( S a l v i a  g l u t i n o s a ) .  A  —  CTpoeHne TbWHHKn: ntn —  hh« .
TbIXHHKH; ce---CBH3HHK; t i — nb lílbH H K  C Ilb lJIM íO H ; 6 ----BMeCTO B T o p o ro  H bM b H H K a— HeÓOHb-
moe pacuinpeHHe hjih yToameHue Ha KOHpe CBH3HHKa. B  h B  —  cxeinu nponojibHoro pa3- 
pe3a uBeTKa; cxpeaKa noKa3biBaeT HanpaBaeHHe «BHaceHHH niMena h MexaHH3M onycKaHHH 
nwabHHKa. /  —  qacTb copBeTHH uiaa^ea; b npaBbiñ ubctok npoHHKaeT uiMeab, Ha cnHHKy 
KOToporo onycKaeTca nwabHHK, HanojiHeHHbiíí nbi/ibuofi. J 1 — xacTb copBeTHH c TpeMH
UBeTKaMH Ha p a 3JIHHHbIX CTyneHHX P 33BHTHHI n p a B b lf l lJBeTO K----B TblHHHOXHOñ CTaAHH,
j io n a c r a  p u a b in a  e m e  coM K H yT bi; HBa a e B b ix  6 o n e e  c T a p u x  UBeTKa —  b necTH U H O ii cTauH H , 
c  p a cxo a a m n M H C H  aon a cT a M H  p b u ib p a , o n y m e H H o ro  bhh3, ko B x o a y  b hbctok; m M e flb  

c n w J ib u o ft Ha c iiH H K e , n p o n H K a a  k w e u y  h K a ca a cb  ciihhkoh p u a s n a ,  o n b u ia e T  e r o .

na KOHue pacniHpeHHyK) b BHAe 4>Jiara. B mojioaom uaexKe (pnc. 211, A) 
b xpySxe HaxoAflTCH bojiockh, JianpaBJieHHbie BHyxpb. Ha AHe OKOJiouBex- 
HHKa HaxoAHxcH necxHK « tmhhhkh , Koxopbie np«pacxaiox k cxojiÓHKy noA 
pujibueM. UsexoR axox H3Aaex 3anax rnu jio ro  MHca, Koxopbiñ npHBJieKaex 
MejiKHX Myx. O h h  cboGoaho npoHHKaiox b rjiy fíb  UBexKa, ho cpa3y Bbiiíxn 
oópaxHO He Moryx, xax KaK axoMy npenaxcTByrox HanpaBjieHHbie HaBcrpeny 
BOJIOCKH. HHOTAa MyXH JKHByX BHyxpH UBexKa B TeqeHHe HeCKOJIbKHX AHCÍI, 
iiHxancb coHHbiMH KJiexKaMH BuyxpeHHefi noBepxHoexH o ko jiou b ex hh k a. Ha- 
KOHeu, co3peBaiox nbijibHHKH, h nbijibua Bbicbmaexcn Ha noji3aioiuHx b uBexKe 
HaceKOMbix. K  sxoMy BpeMeHH bojiockh, 3aKpbiBaiom.He bmxoa h3 UBexKa, 
yBHAaiox, h Myxn, o6cbinaHHbie nbuibuoñ, nojiyiaiOT B03M0>KB0cxb Bbinoji3TH 
H3 UBexKa. nepeJiexeB Ha Apyroe pacxenHe, sxh HaceKOMbie nonaAaiOT b xa-
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KHP u bp. Tbi rae h Meere h speaoe pujibue, nojisaa no KoropoMy ohm h conep-

s u ,
3aMenaTeabHb,n npnMep b33Hmhoh npnenocoñaeHHoc-ra «

Mops. Onenb noKasareabna nonb.TKa paanecrH öoabmHe naaHTauHH ™ p a  
R karnthonHHH r r e  HMcerca ajih SToro noaxoaamHH KaimaT. Hs M a jion  
A3HH npHBesaH mhopo npexpacHbix sKseMnaapoß HH>KHpa; pactemm no

rtTI Tr o o narTeHHH ÏIOKpUBaiOTCH JIHCTbHMH, UBeiyx,
ÁH.TIH, —  npoxoABT TOÄ, Äßa, pacTeHna p ,
HO HHKaKHX nJIOÄOB He aaiOT. B neM >K̂  3Ane a „ Jie>KaIUHe pa3HbIM 3K3€M- 

Ha pHC. 2 1 2  n o K a 3 a H b i T p »  ,1 0  apa-
n j is p a M .  Ocb . » » . « ' « » P  BHy T p n  n o j io e ,  a b  BepxHPÖ
HHMaeT rpymeBHÄHyio 4>opMy, TaK^  cô  THe HapyÄy. Ha BHVTpeHHeH 
-aero, r a e  Kpaa e r o  c x o a a r c a  »Meer ^ ™ \ “ ¿ y Mio * e CTBO oÍ hoto- 
ÜOBepXHOCTH o a H o r o  „3  BTHX ^ öbkom (p»c. 2 1 2 , A).
JIHX (aeencKHx) n e c r in -m b ix  H Hb ie  U BeTbi h necTHHHbie ubctli
B Äpyrux coußeTHHx hmoahtc BwBaiOT e m e  coubothh, b kotopmx
C KOpOTKHM CTOJ1ÖHKOM (pHC. 212, U).  DblBdloi

" n pH nporeporHHHH necTHK coapeaaer paatme thtohok.
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w T - r a T i r  ° mm KOpOTKOCTOJl6,íaTbie  « Be™ ,  x b k  H asbisaeM bie

O n b ijie H H e  n p o ra B O A H T  M e jiK a a  o c a  ( B l a s t o f a g a  e r o s s o r n m l  

KO™ P » *  c o r j ia c o B a H  c  phtmom  « B e r e H M  L » J ¡ 5  
HHyKHpa. K o r,o ;a  H a m m a e rc H  U B exeH H e hhjkhd3, ca M K H  á n a c T o c b a ru  3 a n o j i  
3aK)T b e r o  co u B e xH H . D o n a b a n  b c o c e r á n  c kodotkoctoS S S im h  Sm '  
ra M H , o c a  o T K J U W H b a e r b  33bh3h cboh hhhkh, « 1 ^ 0 »  

^ hhhjiKh , n o e f la io m n e  c e M a n o ^ K H  a r a x  3 a B H se ñ ; h3 jihhhhok n o H B jim o x c a  ho 
Bbie o c a ,  K O T opb ie , f l o r a n  c o u s e x n e ,  K a c a ro x c a  H a x o / m ™ » v  a u x o a a ' 
thbhho k  h yH ocH T ^H a  ce d e  n b i ^ y .  H e x o x o p b ie  H3 hhx S ^ / b c o n Be
THH C ^JIHHHOCTOJIÓHaTblMH HBexaMH H üblTaiOTCH OXJIOHÍHXb B HHX HHHKH 
HO T3K K3R HHpeKJiafl 6jiaCTO(}jarH KOpOTKHÍÍ, TO HHHKH HOnaflaiOX TOJIbKO

c T H ^ o n w lH H Í ^  n°PrH6ai° T’ 3 ° Ca T3KHM o6pa3° M ocymecxBJiaex nepenpe- oe oribijieme. B pesyjibxaxe, b KopoxKocmjrÓqaTbix userax pasBHBaroxca

Phc. 212. OnwTCHHe y bhhhoh HroAu hot HHKHpa ( F i c u s  c a r i c a )  ^ - i r a n im jw u «
paspes 'icpes copseme c MHHHOcToaÓ-xaTbWH meTaiui: óc -
pBexoK £ — npoio/iBHuH paspes nepes copsexHe, corep*an,ee toJSn ^ Z Z a r u e  m e Z  
y Bburofla hs copBeTHíí ~~ Tiíi'íHHO'iHue pBeTbi. /i-OTaeabHHH t m i i Í S T -  
!  r  aKOPOT,ÍOCTO-,6,a ,Tnbá «BeT0K’ HaaeBO-raKOH >Ke pBeroK c Bb.xo;w£eiíhs «ero

V i i ;  p T m n ? c  (r  a s t 0 f a ^  g r o s s o r u  rn). ^-npoaoabH ufpTpescopB e 
THH r  i  c u s p u m i l a  c tm 'ihho 'jhmmh qBeTaMH, pacnoaoiKeHHbiMH y  ero otbcdcthít 

H KOpOTKOCTOaÓHaTbIMH, 3aHHMaíOIHHMH BCJO ocTajibHyro qacib COUBeTHH. P

HOBbie reH epauH H  6 jia c x o (})a ra , a A JiH H H oexo jiSqaxb ie u,Bexbi on bu ieH H u e  
3t ü m  H acexoM biM , fla iO T  n jio f lb i.

AMepHKaHCKae caflOBOAbi axoro He 3HajiH, ohh BbiSpa^H pacTeHHH c oa- 
HopoaHhiMH HBexaMH, noaxoMy, xoxh pacxenHH h hbcjih, ho njio^oB He 6ujio 
t i ceJIbCKOM XOSHHCXBe HaM ÜPHXOAHXCH oqeHb CHHXaXbCH C xeM K3KHe 
HMCHHO HaceKOMbie HBHHKDTCH OHblJIHXejIHMH XOrO HJIH HHOrO paCXeHHH H HaHO 
^ooTHXbca, lixo6bi b noMomb pacxeHHio cymecxBOBaJiH axn HaceKOMbie 

M o>kho npHBecxH eme o£HH H3yMHxejibHbiñ npHMep nepeKpecxHoro onw- 
JienHH paererraH c noMom,bio onpe,o.ejieHHoro HaceKOMoro. lOkKa (J u c c a 
pnc. ¿ 13), Koxopyio y Hac pa3Bo^ax Kan *eKopaxHBHoe pacxeHHe b opaHJKe- 
penx h HíHXíHtuax, onwjiaexca oco6oh Mojibio ( P r ó n u b a  j u c c a s e l l a ) .  
upHcyxcxBHe axoro HaceKOMoro HacxojibKo HeoSxoAHMo nm  iokkh hxo Bxex 
Mecxax, r^e Hex axoñ mojih, roKKa ocxaexcH becnjioAHoñ. HaSjuo^eHHH no- 
Kasa.XH, uro HacexoMoe, noceman HBexoK, yHocHx c ñero Sojibuioñ komotok 
vXHHKOH HbMbUbi. riepejiexan Ha flpyroñ ubctok, P r ó n u b a  oxKJia^biBaex 
HHHKH b ero 3aBH3b, saxeM yKjia^biBaex npHHeceHHbiñ eio KoMonex nbiJibUbi 
8 BopoHKQBHAHoe yrjiyÓjieiiHe Ha pujibue flaiutoro HBexKa, ocymecxBJiaa
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AHT b nonBy, cHJibHO BeTBHTCH. Kasajiocb 6bi, hto uBexbi sxh p 
JieHbl K OHblJieHHIO HaCeKOMbIMH, BCe 
ocoSeHHoexH HaceKOMOonbuiHeMoro UBex- 
Ka HajiHixo, Ka3ajiocb 6h , Aojonna 6bixb 
Macea ceMHH, ho b aBrycxe— ceHxaOpe 
HaÜXH KOpOÓOMKy C CeMCHaMH XOXH Obi 
•OjXHOH H3 3XHX OpXHACH OKa3aJIOCb npe3- 
BbiHaHHo xpyAHO> HaAO Omjio npocMO- 
xpexb He MeHee 1000 3K3eMnjiHpoB, nxo- 
Obi HaiixH OAHH nJioA. Buanax hbcxok 
npHcnocoOjieH k  nepeKpecxHOMy onbijie- 
h h k ), a nJiOAOB He A a e x . B  neM  3 A ecb  
Aejio? HeKoxopbie HaceKOMbie bo BpeMH 
JieAHHKOBoro nepHOAa BbiMepjm. B03- 
mojkho, hxo HaceKOMoe, Koxopoe cneu,H- 
ajibHO onbiJiflJio Kpannaxbie OauiManKH h 
npHcnocoOHJiocb k hx oco6€hhocthm , 
a ohh cbohm cxpoeHHeM npHcnocoOjieHH 
k  ero ocoOeHHoexHM, —  BbiMepjio, h oa-
UIM3HKH OCXaJIHCb 6e3 OnbUIHXejIH, JIHUIb 
CJiynaHHO Kanoe-HiiOyAb Apyro® Haceno- 
Moe HHorAa onbMHex oxAejibHbii HBexcK.
EHOJiorHHecKHH CMHCJI cxpoeHHH HBexKa 
noxepHH, noxoMy nxo oahh H3 KOMno- 
HeHxoB Hcne3, — HacenoMoe Hcne3.no, h 
UBexoK He onbuiaexcH.

Mbi roBopnjiH 0 6  onbUieHHH Haceno- 
MUMH H 0 6  OnblJieHHH BeXpOM, HO 3XHM 
Aejio He HCHepnbiBaexca. He TOJibKo Be- 
xep h HaceKOMbie, ho h  HeKoxopwe >kh- 
BoxHbie Moryx Bbi3Baxb onbiJieHHe. TaK, 
y  Oojioxhhx pacxeHHÍí HepeAKO HBexbi 
nocemaioxcf! MOJiJiiocKaMH, Koxopbie ne- 
penojisaiox c u,BexKa Ha u,BexoK h xaK- 
>Ke nepeHOCHX uBexonHyio nbuib mh- 
Kpocnopbi. Mbi 3HaeM, nxo b >napKHX 
cxpaHax, noA xpotiHKaMH MajienbKHe 
hthhkh (kojihOph h  AP-) TO>Ke coOapa- 
jox Hexxap c KpynHbix usexoB (pac. 214), 
h npH 3xom Ha hx nepbiiuKH Bbicbinaexcfl iu-p -m *
nbuibua, Koxopyio ohh nepeHocax Ha pbuibixa Apyrax Ubcxob Ho jee «  
naAO CKa3axb, nxo cjiynaa onbuieHHH hbcxob khboxhhmh, a He Ha„Ko-

MblMHH arH “ o°ASbfx UBeXKOBblX paexeHHH OHHJieHHe HPOH3BOAHXCH 
C noMombio BOAbi. Ha pac. 215 asoOpaaceHo saMenaxejibHoe pacxeHae 
BajiJiacHepaa (V a 11 i s n e r i a s p i r a 1 i s), BcxpeaaromeecH y Hac b rio- 
AOJIHH XepcoHinHHe. Ha A«e HeOojibHMx penen aro pacxeHae oSpasye 
S e  noABOAHbie jiyra; oho M0*ex pasMHoaíaxbca eerexaxaBHO nooe- 
.ÍSÜa a xanace a oeMenaMa. Bajuacnepaa -  a b y A o m h o e pacxeHae.

ero onbiJieHHe. PasBHteaiomaecH saxeM b aaBHsa jihhhhkh noeAaiOT Macxb
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Phc. 213. OnbHieHHe y iokkh (J u c c a).
__ BeTKa H3 COUBCTHfl lOKKHj CpeR-

hhh  HBeTOK pacKpuacsT, h h ik iiiih  nocae 
onbiaeHHfl 3aMKHyT, ocTaabHue b cia -
ahh PyTOHOB. B — Moab-onbiaHTeabHHua
( P r ó n u b a  j u c c a s e l l a ) .  B hbb- 
roic iokkh c MOJibio (Tpw nenecTKa yna- 

aenbi).



rieoTHHHbie uBeTbi y nee Ha ajihhhhx, cnnpajibHo aaKpyneHHbix ubctohow

r ^ J Z ° Pe“ em  “ K!TeHM P ^ P y ™ « ™ . ,  E ö ™ pa “ mT b * -
r T j K S , "  Bb,“0C”  * î " CKH*  H3 Bc4 ¿ O C T L"  PHC- 216 BbI paCKpbIBIIIHHCH OKOJIOUBeTH'HK H KpynHoe TneXDÍlS-
ziejibHoe pbuibue. ribuibHHKOßbie ABera pa3BHBaiOTCH moa boaoh ohh hh k̂o 
POTKHX UBeToHO>KKax h o6Pa3yK,T ue^oe coBaerae. Ho cos^BaHHH
Hbie nbUIbHHKOBbie UBeTKH OTPbIBaiOTC5I OT COHBCTHH H BbinjIbIBaíOT B BUHO

MeJI™ x maPHKOB HaBepx, Ha noBepxHocTb b o a m , h aneen ohh pacKPbi- 
¡ J '  ™ ’ oÖHajKaH napy tmhhhok  c kjiohkoh nbuibuoñ. ^ bhächhcm  Boaú 

n<WOHHIOTCH K PaCKPŁITŁIM necTHHHblM HBeTaM, H nblJIbHHKH HPHXO- 
A conpiiKocHOBeHHe c KpynHbiMH pbijibuaMH. riocne  onujieHHH uSexo-

HOHvKH neCTHHHblX UBOTOB CHOBa CKpyHHBaiOTCH, TOM C3MHM CH0B3 BTHrHBan 
HBeTOK no A Bony, rne a  nponcxoAHT co3PeBaHne nnona.

[H  3 6 h p a T€ j i b Ho c T b  o n JIo A o t bo p e h h h. Kan ycTaHOBJieHO 
TeopHOH CTaAHHHoro pa3BHTHH axaA. T. JX. JI bi ceHKo,  KaniAan KjieTto 
opraHH3Ma oÓjianacT HsónpaTejibHOCTbio B oTHomeHH« bhcihhhx ycjioBH« 

H3B6CTHa HsÖHpaTejibHOCTb njiasMu npH nocTynjicHHH BcinecTs 
B KJlCTKy.

HecoMneuHO, h nojioBbie kjictkh (raMOThi) oßjianaiOT HSÖHpaxejibHo- 
CTbK). CoeAHHHiOTCH raMCTH, Hawöonee npHcnocoôneHHbie APyr k apvxv 
oHOJiorn le cK H . B npoAenax OAHoro HBexKa, a tom óojiee oahofo copTa hjh> 
HHAa pacxeHHH jaMeTbi 6yAyx, kohctho, pa3hokanectBenh bi m h , ÖJiaroAapH 
HHAHBHAyaJIbHOH H3MOHHHBOCXH.

Phc. 214. IlepeKpecTHoe onujieHHe c noMombio kojih6Ph.
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Pur 215 ÜBYÄOMHoe pacTeHHe BajuiHCHepHH ( V a l i i s n e r i a  s p i r a l i s ) .  A - -  tlimhho') 
Hwft a n e w w ip ,  ot coimera«« m w boäoh oxpb.BaroxcH b BHÄe waneHbKHx m ap««». 
nuluHKOBue i Beib. h BcnauBafoT na noßepxHoexb boäm. E -  necxHUHbiH s i a e i a i ^  
OTxeabHbie pseTbi Ha aahhhbix cnnpaabHO saKpyieHHbix liBexoHorcKax K» apene«. usexe-

HHH B b lH O C ííTC íI Ha nO B epX H O C T b BO Äbl (C M . C Jieß . p H C . _ l o ) .



H. B. M  h q y p h h, HcxqAH H3 sthx npeÄJioxteHHH, b CBoen paöoTe no 
CKpeiHHBaHHK) paCTeHHH npHM€H5UI npH OnUJieHHH C M € C b nHJIbPbl ,  B3H- 
TOH C pa3HbIX UB€TOB, O'COÔeH, a 3aT€M COpTOB H ja>Ke pa3HbIX BHflOB 
pacTeHHií. Oh CHHTaji, hto h b abkoh npnpOAe nponcxoAHT onbiJieHHe 
ciwecbio ribijibubi. PbiJibne necTHKa bh^ jihct c n e h h (}) h h e c k hc ßeipecTBa, pa3- 

.„jihhho B03ÆeHCTByiomne Ha nonanaiomyio Ha nero nujibuy.

Pue. 216. Or/MiieiiHe y BaaaHCHepHH. B peHTpe necwinbiH pBeTOK Ha pBeTOHOHCKe 
c TpeMH KpynHbiMH ôaxpoMaaTbiMH pwabpaMH; HaaeBO h HanpaBO ot Hero — TbiMHHoraue 
Hbctu b paajiHBHbii' CTaÄHax pa3BHTHH; onHir TbiqHHOBHbiü pBeTOK CBOHM iibijibHHKOM KacaeTcsi 

puabpa necTHquoro UBeTKa h ocTaBaaeT Ha HeM cbok> nujibuy.

H. B. M n q y p H H  noKa3aji, hto  npn onbijreHHH nuAbuoH Aßyx copTOß 
ojjoaob o6pa3yeTCH óojibuie, neM npn onbijieHHH UBeTKa nbuibpoH OAHoro 
copTa.

Axa«. T. R . J I u c e H K o  h ero cotpvahhkh npoBejin öojibinoe hhcjio 
paöoT no H3ÖHpaTejibHOMy onbijieHHio y KyjibxypHbix pacTeHuñ Kan y nepe- 
KpecTHOonbijineMbix, Tax h y caMoonbuiiHomHXCH.

PacTeHHH, iionynaroiHHecH npn H30npaTeAbHOM onjio aot bo pe h h h , OKa3bi- 
:BaiOTCH ÖOJiee npHCnOCOÖJieHHbIMH K KOHKpeTHblM yCJIOBHHM CpeAbl.J



r  JI A B A XV

flEPEKPECTHOE OnbIJlEHME H AM4>HMHKCH5I; rM 5P H A M 3A U H fl

Mbi mo>k€m CKasaTb, UTO B ÔoJibinHHCTBe cJiyńaes y paeTOHpt CTpoeHHe 
um tob  h Öhojiothh uBexeHHH 0 6 ycJi0 BJiMBaK)T nepeKpecTHoe onujieirae h, 
HaoöopoT, y nacTeiiHÖ b n po necee sbojiiouhh BupaóoTajmcb pa3JiHHHue np 
CnOCOÖMHHH K yCTpaHCHHK) caMOOTIblJieHHH BnJIOTb ÄO TOTO, «ÏTO CO.6CTBe.1- 
HHH Bbi1 Z ,  nonaBuian na puAbne xoro * e  ueerja  y HeKorop 
AeñcTByeT oTpaBJifliomHM oôpa30M Ha Becb ^ bctok (y neROTopu p

XHflHblx). H H MHOrO JI-eT 33 'HHMaJICH 3 KCIICpHMCHT aJIbHblM H3yH€HHeM
ne oc K dc CT ho ro  onujieHHH h caMoonbiJieHHH. B pe3yjibT3 Te oh npHiueji k  3a- 
S S T  m k  npaBHJio, HMeHHO nepeKpecTHoe onusienne oôeonenH- 
BMT MHoromSeHHoe H 3AopoBoe noTOMCTBo. 3axeM b HayKy 6 u.no BBeaeno
nOHHTHe 0 6  a M cj) H M H K C H H.

B HCM 3 aKJHOHaeTCH cyiUHOCTb a M (p H M H K C H Hr
S a Z b im  npH caMOonuJienHH, hhdocuihh M3 3HroTbi oahoto pacxeHHH, 

CvneT nepeAMaTb no nacJieAcrsy ace ocoÔchhocth MaxepHHCROK _oco6n. 
Xonôuio ecJiH ocoôb KpenKan, CHJibHaa, ho mu  3HaeM, hto R a b b in  opra 
HH3Pm — H /KHBOTHUH H paCTHTCJIbHUH — HCnUTbIBaeT pa3JIHHHbie BHCIITHHe 
bÍ ™  cÎÂ Û  moms 3HO«, sacyxy; B p e m *  b m h , wflcTByouwe Ha 
KJIPTKH 6VHVT BU3UBaTb OTpHUaTejIbHbie H3MeHCHHH B OpraHH3Me, KOTO pue 
“ à Â “ o i iBMCTK:. n PH nepeHoce * 0  H=  c W g r o W g

Z î Z l y l  o pra hh :3 mo ™' ̂ nojry'q ae tca  6on bmah pasHoponnocxb cocxaBa sH-

HHôy^b HeflocTaTOK, ero HcnpaBJineT npyron P neoeKDecTHOMy
cyuiiiocTb aiiiJiim iiKCiiH aaajiKmaoiM b tom, oto, r ™ ¿ r B ánva
< » ,  npOHCXOflHT CMOIUeHHe B 3HB0TC »“ »  '  ^
naaHhix ocoôeH HTO Be act k o6 hobji€hhîo opraHH3Ma.

v Ï htÏ Ï S  q^esBbiîaiiHO Baacnoe snanenne aM(j)HMHRCHH, m u  MO*e« 
ynHTbiBaH HPe3Bbi4a rrjVnnbi no creneau hx npncnocoôjieH-

pacnojio/KHTb uBeTbi b onpeAeJieHHue rpyau«
hocth  a ™  nepeKpecTHoro o n u J ie H H ^  o n u jie n n e  HenaóeKHO, h b -

HfteaJibHbiM cjiynaeM, Ror/ra nepeKpec __a Âra
TTHeTrn K c e H o r a M H H  (ot rpenecRoro cJioBa «RceHOc» ny>Ro¡, r 
î o » - 6 p a K Spas M O W  ny>KHMH). Hpn btom nujibua Bcerna nepeno- 
CHTCH c /p y r’HxPpàcTeHHH%HroTa Bcerfla oôpaayexcH hoaobumh KJieTKaMH,

«  S ™  S a  CTporo paaWMKHH H paaBHBamcH Ha pasHHX 
ocoÔHX xaRHe pacTenna «asusaioTCH a b y AO m h u  m h. H a Phc 217 nao 
6 pa*eno «na «BexKa tohojih: oäh« ubotor nMAymHH (necrmiiuH), bu bh-
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flHTe 3HB513b, KOpOTKHH CTOJlSUK, pblJlbUe. HHKaKHX TblUHHOK — MHKfJOCIIO- 
pO(j)HJIJIOB HCT. B ZipyrOM UBeTKe Bbl BHAHTe TblUHHKH, HO H6T 33BH3HJ 
C pbIJIbUeM.

Bcem HSBecxeu yKpaHHCKHH n h p a m h a a Jib h bi h Tonojib, KOTopbiH 3aHeceu
Ty^a He T3K flaBHO. , 3 tOT TOnOJIb a a e r  TOJIbKO CepeJKHH C TbIUHHOUHbIMlf 
UB-eTaMii H coBepuieHHo lie npHHOcuT TaKHx cepeHcex, roto pac 6bi hmcjih 
33BH3b H AaBajIH 6bl HJIOflbl. Fo TIO JIH XOpOIHO p 3 3 Al HO >K 3 HDT C 51 UepeHKaMH, 
HepeHKH ÓbIJlH B3HTbI HepBOHaUaJIbHO OT nblJlbHHKOBblX AepeBbCB, H, CJieflO-

BaTejibHo, B ce  nHpaMHAajibHbie Tonojia 
riOJiyUHJIHCb nbIJIbHHKOBbie.

I Í3  TpaBHHHCTbIX paCTCHHH AByAOM- 
HblMH HBJIHIOTCH KOHOnjIH, KpanKBa H 
neKOTopbie Apyrne.

F e H T O H o r a M H H  — 3 to tot cjiy- 
uan, Korn.a HaceKOMbie hjih aexep nepe- 
hocht ribijibuy c UBeTKa Ha uBeTOK a 
npeuejiax OHHoro « Toro >ne pacxeHHíi.. 
HanpnMep, y mopkobh UBerbi coópaHW 
B COUBeTHe —  CJIOJKHblH 30HTHK; MyXH 
noji3aiOT no BceMy couBeraio, ohh nepe- 
hocht nbuibuy, B3HTyio Ha oahom HBe-r- 
xe, Ha pbijibue coceAHero uBeTKa. 3 tot 
ran onbuieHHH npHBOAHT k cjihhhhio ra- 
MeT Asyx HBeTKOB oAHoro, ho ne AByx 
pacTeHHH.

Bepe3a —  BeTpoonbiJineMoe paere- 
HHe (pnc. 218). BecHoS ©bi b haht& 
AJiHHHbie óypbie nbijibHHKOBbie couBe- 
THH —  CepeHÍKH, KOTOpbie CBHCaiOT 
c BeTBeñ h AaiOT Maccy nbuibubi, saTeM 
Bbi BHAHTe MaAeHbKHe, npHMo Topuamne 
3ejienbie cepeíKKH, Hecyiune necTHUHwe 
HBeTbi c KpacHbiMH pbuibuaMH. 3 th ce- 
pe>KKH noTOM AaAyT njiOAH- Bepe3a ot- 
HOCHTCH K HHCJiy O f l H O Í O M H H X  pa- 
CTeHHH, t . e. TaKHx, y KOTopbix pa3Aejib-
HOnOAbie HBeTbl---TblUHHOUHbie H necrau-
H bie  ----  HaXOAHTCH Ha OAHOH H toh w e
oco6 h . SAecb, HapHAy c KceHoraMHefi, 
t . e. nepeHoeoM nujmHOK uBe'reHH c oa- 
hoto pacTeHHH Ha Apyroe, Bnojme bo3- 
Mo>KHa r  e ñ t  o h o r  a m h h, t . e. o n u -
JieHHe UBeTOB C C03peBUIHMH pbUIbUaMH 
nbuibH,OH u,BeTOB Tbi'iHHOHiibix cepenceit 
toh >Ke caMoñ 6epe3bi.

He Hauo AyMaTb, uto AeJieHHe Ha RcenoraMmo h reHTOHoraMHio —  an­
co jijo inoe AejreHHe: HepeAKO npoHcxoAHT h to h Apyroe. A 6 cojnoTHoro npo- 
THBOnOJIOJK€HHH H€T, KpOMO TOTO CJiyuaH, KOI'Aa HMeroTCH AByAOMHbie pa­
cTeHHH.

M w  Bce-TaKH pa3JiuuaeM sth cjiyuan h roBopHM, uto Hanóojiee HueaJib- 
Hbiñ cjiyuaíi —  oto k ce ho r  a m h h , noTOMy uto npu stom nojiyuaiOTCH óojiee 
KpenKue 3AopoBbie ceMena.

n PH reHTOHoramhh raMeTbi He Bcerua MoryT Bbi3BaTb k >kh3hh HOBoe 
noKojieHne, HanpnMep, y jihhhhkh ( L i n a r i a  v u l g a r  i s) ceMeHa Bosce 
He o6pa3yiOTCH, ecjiH ubctok onbiJieH nbuibuoü Apyroro UBerna, ho c Toro 
* e  caMoro pacTeHHH.

K c e H o ra M H H  no A AepHCH b a e tc h CJieAyioiUHMH cnoco6a\in : cpeAH pacre -

pacTeHHe —  to- 
A — TbWHHOUHaa

Phc. 217. ÜByAOMHoe 
nojib (P o p u 1 u s). 
cepeiKKa; E  — OTxeabHbiñ TbiiHHoqHbiH 
Ubctok; B —  n e c T H T O b if t  hbctok ; p — 

pbuibua.
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» *  Mbl H3XOAHM MHOPO T3K1IX, ,  KOTOfblX
„^ ,,( ,,,„0  — Koma oahh ubctok pacnpuT coBepmeHHO, Apyrou HaxoAHTc
eme b 6vtoh€ mchcav hhmh nepexpecTHoe onbiACHue hcbo3mo>kho. U mZ  BHfl»« ™  UBeTKe BblAb-HKH
cmnpTio njTH BOOnpHHTHH nbiJibUbi, h KorAa y * e  BCH nbiJibua yjieTHT, pa^ 

S  KOTOpOe, TaKHM OÖpaSOM, MOKCT OHHAHTbCH TOAbKO 
^nnvroro iiBeTKa Bot btot CAyuafi HeoAHOBpeMeHHoro co3 peBaHHH t u

Ä S T ™  OÖblKHOBCHHblfi IlOJiyflHJI BBSBaHBe f l . - -

M” Hx l r i 7 ° “  Z — Z x ,  noflopoxiHHK ( P . a n t a g o  
91 q? v  »ero ußeTbi coöpaHbi b aauhhoc koaocobhahoc couBeTHe, Ha 

S o f l  « p x y u ^  H a x o iV a  6?TO„ H, hb pacxpbiTbie ABCTbi; »ecKOflbKO „H *e
JHaXOAHTCH UBeTbl, KOTOpUe pC
.Aann öejibie tohkhb pbiAbua,
a TbIHHHKH H X eilje CKpblTbl 
BHyTpH u,BeTKa; eine HH>Ke —
UBeTbl, H3 KOTOpblX BblCOBbl- 
BaiOTCH Ha AAHHHblX HHTHX 
BHOJIHe pa3BHTbie nblAbHHKH, 
puAbpa 3 thx ußeTOB y>ue 
jyBHAH. HaKOHeu, caMbie hh - 
KHiie UBera y>ue oTUBejiH h 
3aBH33AH nAOAbl. ripn AHXO- 
T3MHH Mbl pa3AHHaeM ABa 
Tima ubctob: 1) UBeTbl n p o -  
T e p a H A p a u H b i e  (npo- 
Tepoc —  nepBbiö, aHep —
Myu<), y  koto p bi x CHauana 
pa3BHBaiOTCH TbIHHHKH H Aa- 
hdt nbiAbuy, a no3AHee co3pe-
-B3IOT CTOJIÖHKH (rB03AHK3
D i a n t  h u s, KonoKonbUHK m-C 
C a m p a n u l a H  AP-); 2) UBe-
Tbi n p o T e p o r H H H H H b i e
(npoTepoc —  nepBHH, rnne —
ÄeHiUHHa), y kotophx  CHaua- 
Jia pacKpuBaeTCH pbinbue, noc- 
•re yBHAaHHH pbiAbua co3pe- 
BaiOT TbIHHHKH C nblAbUOH. 
ilpHMepOM npoTeporHHHH B 
UBAH6TCH nOAOpO>KHUK. üpH 
AnxoraMHH, uecMOTpa Ha 
oöoenojiocTb uBeroß, aoa>kho 
upeoöJiaAaTb nepeupecTHoe
onbiJieHHe, ho iioahoh aMcJiH- „ r p i r p n n Ci n J i H H  (pa3HOcmn6-
mhkchh y>Ke HeT. 3aTeM HMeeM cjiyua.i r SJKx P ° C
H3TOCTH, reT-epOC —  paHHHH, CTHJIHC CTO ' )• K O TO pblX

H a pflc. 220 BBOAH^BoaMO*,«
HMBIOTCH H pblAbUa, H ®IAbHHKH, ^ 3 M 0 C  ^  HHX OCo6eii nep-
Me>KAy UBeTaMH oähoto ” H PHo ec ah nocMorperb cßepxy b TpyÖKy
BouBeTa no BHemueMy B TpyöouKe mapooöpasHoe pbiAbue,
Be’HHHKa, Bbl yBHÄHTe y OÄHHX OCOöeH B ipy u nblAbHHKOB, HO ne
a Tb„»HOK »e BHflHO y OÖHapyiKHTe, , , o
BHAHO pblAbUe. E cAH BH -> P J ? fflTC!1 Ha OHCHb KOpOTKOM CTOA’ÖHKe

< » » ? » « > •  HacPKOMb«, »pHfleTaK,-

P hc 218. OnHOÄOMHoe pacTemie — öepesa ( B e t u ­
la v e r r u c o s a). A — ßeißb c tbihhhohhbimh (m. c)
„  necTHTObiMH (n. c) cepe>KKaMH. B -  ßersb co ape- 
iTAft r e o e iK K o f t  (3 . c), H e c y m e n  n a o Ä b i.  B —  <iacTb 
COUBCTHH (ÄHX33HH) C TpeMH IIC CT H H H bl MH IIBeTaMH. 
f ^ ® acTb TbWHHOHHOft C epeH iKH (ÄHX33HH) C TPeM«

TblHHHOBHblMH HBCT3MH.



y Z J r  “ T s 'a ^ Z ” KaCÍ"0TC,, ““ “ »“ «o», o ö c m ^ v c «  UŁUIblo,ynocar ee, a m t c m , 6epa u e il y  aceras  AJiHHHOcmnÓMToro, ynapaiOTCs

PtiC. 219. ÜHXoraMHH (pa3H0BpeMeHH0e C03peBaHHe necTm«m h ,
(P 1 a n a g o med .a) .  A ~  oöuihh b h a  pacrennn 7
HHKa: b caMOH BepxHeíí tocth — eme 3aKDUTMe Ł ° e coimerae n o o n p < m -
KpblTblX lJB eTO B BblCTaBJIfllOTCfl TOTOBbie K OllblJIeifHJn rTnjrfi'u HeCKOabKO HHMCe ■ H3 3a- 
CToaÖHKOB y3Ke „e r  „o  3aT0 xopomo aaMemu ¿ “ " S T  

h OKoaopBeTHHK. Caiubie hiokhüc gBeTbi OTimean (o . ą . ) .

b pbijibiie, h Ha nero HacbinaiOTca nbuiHHKH HBeTeHH nnvroro hrptka n M 
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Phc. 220. TeTepocTHJiHfl (pa3HOCTOJi6HaTOCTb) y nepBOUBeia 
( P r i m u l a  o f f i c i n a l i s ) .  A — KopoTKOCTOJió-iaTbiK - 
iíBeTOK; n — ero nwaHHKa ijBeTeHH (MHKpocrropa) h co-
CO<iKH puJlblra (c. p). E — ÄJIHHHOCTOJIÖBaTblH HRCTOK:
ero nbiaHHKa imeTeHH (n) h cocobkh pbuiwia (c. p).

AJiHHHOCTOjiô^aTbix u b c t o b  n au aeT  Ha pbijibue k o  poT ko  c to  a 6  u a t h  x , h Ha- 
0 6 0 poT.

3 th cjiynaH, oôecneuHBaioiuHe KceHoraMHio: AßyuoMHocTb, AHXoraMHH 
roTepocTHJiHH —  noKa- 
3bIBaK)T, HTO KCOHOraM- 
Hoe onbiJieHH© Mescuy 
PaajIHHHblMH OCOÔHMH 
HiHpoKO’ pacnpoiCTpaHeHO
y uejioro pnua pacre- 
hhh ; reñTO HoraM HH —  
nepeH oc nbiAHHOK use T e - 
HH C UBfiTKa Ha UBeTOK 
o flH o ro  h  T o ro  >Ke p a c ie -  
hhh —  AOHCTByeT ho- 
CKOJibKO cjiaôee, noTOMy 
hto  3Aecb m m  BivieeM
OAHOpOAHOCTb CJIHBaro- 
IUHXCH raMOT.

y  HGKOTOpbiX p a c re -  
h h h  [3apoA bim  pa3BH- 
B aerca  npn onbiJieHHH 
COÔCTBOHHOH nblJlbUOH.J 
B 3 TOM cjiyu ae npoBCXo- 
AHT a b  T o r  a  M h  a hjïh  
caM oonbuieHH'e.

Ha pH'C. 221 H30-
6 pa>KeHO MajieHbKO-e 
copH oe pacTeHHe, p a e ry -  
ipce  bo p >k h  —  Mbirne- 
XBOCT’HHK ( M  y  O S U r  U S
rn i n i m u s). 3 t o  p a exe h  ne h  m oot  mojí k  h o , HeB3 pauHbre /KejiTOBaTo-sejie- 
Hhie UBOTbi, KOTopbie ho  npHBjieKaiOT uaeeKOMbix, x o t h  m o a  b u b c t k © 
HMeeTCH. Ko iiHaecKoe uB eTO jioÂ e b  t u k o m  uBexKe HeceT m  ho  ro  a hcji©h h m ©

njIOAOJIHCTHKH, Ka>KAbIH C Co6 - 
CTBeHHblM pblJIbUeM, TbIHHHKK 
o«py>KafOT rHHeueH. HbijibHHKH, 
pacKpbiBaHiCb, HanpaBjieHbi m e -  
jibK) BHyTpb, ynnpaioTCH npHMO 
b rHHeueH. C u a u a jia  uBeTOJio>K:e 
He npeBbiiuaeT t b iu h h o k , 3axeM  
o h o  xiaxHHaeT pacTH, n ocreneH - 
HO yAJIHHHH'Cb, npOBOAHT KpiOH- 
KOBaTbie pbijibua oTAeJibHbix 3a- 
BHBeÎI MHMO paCKpblB'HIHXCH' 
nblJlbHHKOB, H npH 3TOM KaîKAOe 
pbiJibue MexaHHuecKH noJiyuaeT  
nojiHyio nopuHK) nbijibubi. Ś A ecb . 
coBepmeHHO oôecneueH a aB Tora -
MHH. UBeTOK (OiKOJIOHBeTHHK)
HBJiHeTCH npHcnocoÔJieHHeM k ne- 
pexpecTHOMy onbiJieHHio, ho  t h k  - 
KaK 3A©cb nepeupecTHoro onbiJie- 
HHH OÖblUHO H6 T, UBeTOK MblUie- 
XBOCTHHKa ynpOCTHJICH, —  OH 
IViejIKHH H HeB3 paUHbIH.

U a jib u ie  HMeeTCH eiue 6 o jiee nocTOHHHbiñ c jiy a a fl caMOOubijieHHH, k o -  
TOpblH Ha3 bIBaeTCH K J i e H C T O r a M H e H  (KAOHCTOC 3aKpbITbIH, 33MKHy- 
t u h ). KAeHCToraMHH npHBOAHT k  TOMy, UTO npouecc onbiJieHHH h  onuoA o-
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Phc. 221. MbimexBocTHHK ( M y o s u r u s  m i- 
n i m u s ) .  A — o6iu,hh bhä. B  — OTneabHbiH

HBeTOIC.



TBopeHHH o6H3aTejibHO npoHcxoAHT b Ii¡>e,ae;iax o a hopo 3aKpbiToro, miKorAa 
ne pacKpbiBaiomerocíi UBeraa.

J1 h h h  e fi, H3yqaH poA (JrnaAOK, ira3Baji oAHy (J)najiKy «HyAecHOH» 
i o  1 a m  i r  a b i 1 i s). O h 3aMeTHji, a to  bbc h o h  y  s t o íí (fwaAKH p a 3 BHAHCb 

nopMajibHbie UBeTbi, h o t o m  o h h  33BHJIH, ho  « j io a o b  He 6 b u o , a rio 3 Anee 3Ta 
>Ke <J)HajiKa A ana CTedejib c JiHCTbHMH, h BApyr cpeA'H JiHCTbeB noHBHJiHCb 
njioAbi, c o b c c m  Ha A p y ro M  MecTe, He t h m , r^ e  ó m a h  BecHoio uBeTbi. I I jio a b i 
B03HHKJIH KaK ÓyATO He H3 HBeTOB, a caMH c o ó o h .

Ha pac. 222 H30Ópa>KeHO Apyroe pacTeHHe, pacTymee B HauiHX jiecax— 
KHCJiHu,a (O x a 1 i s a c e l  o se  11 a). B e c H o ñ , b Mae, sto pacTeHHe Aaex 
o e jlb ie  C p030B3TbIMH HÍHJIK3MH H BeTbl, KOTOpbie HMeiOT COBepiHeHHO HOp-

Phc. 222. K a c jia n a  (O x a Ji s a c e t o s e 1] a): 
-X. u, — xaaMoraMHbie foTKpbiTbiej UBeTbi; k . u,  — KJieíi- 
.CToraMHbie ubctu (3aKpbiTbie, noxowHe Ha 6yfoHbi 
UBeTbi, bhvtph KOTopwx npoHcxoAHT caMoonuae- 

jHiie h caMooiMOnoTBopeHHe); h . a  —  couHbie 
HeiHyeBn/iHbie jihctoakh Ha KopHeBHiue.

MajibHoe -CTpoeHHe, onbijiHKxr- 
ch h aceKO'MbimH h MoryT Aa- 
BaTb HJiOAbi. TaKHe oT’KpbiTbie 
HOpMaAb'Hbie HBeTbl Ha3bIBa- 
IOTCH X a 3' M O r  a- M H bl M H 
HBeTaMH. BeoeHHHe nAOAw 
3Toro pacTeHHH nojiyqaioTCH 
ÓJiaroAapH nepe«pecTHOMy 
onbiAOHHio— KceHoraMiHo. He- 
CKOAbKO H03AHee OT KOpHeB'H- 
ma hohbjthiotch 3ejieHbne óy- 
TO'Hbl, KOTOpbie HHKOTAa HC 
paoKpbiBaKyreH, AenecTKOB ,He 
hmciot, a uepe3 HexoTopoe 
BpeMH OKaSbIBaeTCH, UTO B 
hhx o6pa3yroTCH iuioAbi; ynpy- 
ro pacKpbrBaHCb, njiOAbi sth 
BbrópacbiBaiOT oeMena. H b 
9tom cjiyuae, Kan y  «qyAec- 
hoh» (jjHaAKH, ce Mena noAyuH- 
AHCb Ka.K 6  y ato  6e3 onbijie- 
HHH HBeTOB. B A€M >Ke TyT 
AGAO?

PaocMarpHBaH nbuibHHKH 
BHyTpH Taxoro aaiíobiroro 
HBeTKa, Mbi b h a h m  cA eA y io - 
inyio opnrHHaAbHyio &emb: 
HeKOTOpbie HblAHIHKH HBereHH

rnpOpOCAH; B HblAbHeBblX Tpyfíxax 3THX H B6TOB HaCTOAbKO 'CHJIbHbíH T y p ro p ,  
HTO OHH npOÓOAaiOT CTeHKH IlbUIbHHKOB, BpaC TaiO T BH yTpb 3aB’H3H H CeMH- 
noH eK , o 6e cn e uH B a H  t 3 k h m  cnocoéoM c a M o o n b iA e H H e  h  c  a m o  o  n  jio a  o t  bo  pe  - 
míe. B pe3y.ubTaTe n o A y u a io T C H  c e M e n a , x o t »  o-TKpbiTbix x a 3M o ra M H b ix  hbo- 
to b  m o t jio  h He ó b iT b . / l e j í o  b  t o m , a t o  s t h  pacTeH H H  H B eTyT  p a H H e ñ  B ec- 
h c h , KOFAa o t  3aM opo3 'KO B Bce x a 3 M o ra M H b ie  H BeTbi M o ry T  n o M e p 3H y rb ,  h jih  
H acexoM b ie  M o ry T  noM epaHyTb h  He o n b iA H T b  H B exoB . H  b o t , n o 3A H ee, j ie -
tom, noHBAHioTCH MeAKHe 3aKpbiTbie K j i e ñ c T o r a M H b i e  UBeTbi, KOTopbie 

•caMooriUAHKDTCH h A a iO T  ceMeHa n yT € M  c a m o oha o a  ot bo pe H H H.
KAeHCToraMHbie HBeTbl o6pa3yioTC5i h y HeKOTopwx Hauinx KyjibTyp- 

HblX 3JiaKOB — HHMeHH, HUieHHiHbl H OBCa.
H a K o n e n ,  bmciotch pacxeH H H  c aóco jH O TH b iM  OTCyTCTBHeM aM ijsuM H - 

kchh, 3TO pacTeH H H , pa3M «O H <a io iH H ecH  anoraMHO. A n o r a  M H e ñ  Ha3bi- 
BaeTcn yTpaTa chocO'Óhocth k noAOBOMy npon,eccy; npn stom pa.3BHTHe 3a-, 
p o A b im a  n p o H c x o A H T  6e 3  yn a cT H H  onA O A O TB opH io i.H H x S A eM eiiTO B.

Pa3AHH3K)T a n o ra M H io  h napTeHoreHe3. ü  a p t  e h o r  e h e 3 o m Ha- 
SblBaiOT pa3BHTHe 3apoAi>IUia H3 HHHe'KAeTKH 6e3 OnAOAOTBOpSHHH. Ha 
]3hc. 223 pacTeHHe H3 ceMeñcTBa po3ouBeTHbix —  MaHHceTKa A 1 c h i m i 11 a 
(ajiXHMHAJia), — odbiHHoe pacTeHHe Haumx AyroB. PaccMOTpHM HBeTOK
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3xoro pacTeHHH. H a pnc. 223, B bu  BHAHTe ero wejiKne ahctohkh okoao-
UBeTHHKa, 3 3 BH3b, TblHHHKH. TbIHHHKH OÓblMHO C H€flOpa3BHTbIMH nblJIbHH- 
KaMH, a ecjiH nbuibira b hhx HHoraa h oópa3yeTCH, to oHa He cnocoóHa 
K npopacTaHHio. noc jie  KpynHbix, oóbmHO apoMaTHbix UBeroB npeacTaBH- 
Tejieft ceMeficTBa po3 0 UBeTHbix, k KOTopoMy othochtch TaKHe pacTeHHH, KaK 
poaa, UlHnOBHHK, HÓJIOHH, rpyiua H flp., CTpaHHO BHAeTb y  ̂ MBHWeTKH MeA- 
xne 3ejieHbie HeB3paHHbie ubctu . AHaJiH3 ubotkob h HBJieHHH, b hhx npoacxo-

A 5UHHX, noKa3a ji, hto  y MarmeTKK b u w *
BaeTCfl «3 HHueKJieTKH 6es oruoAOTBopeHHH, npnneM  caM a HHueKjieTKa a »
njioHAHaa, thk KaK OHa oópaayeTCH 6es I W * * ™ *

l lD H  a n o r a M H H  3apoAi>™ o6pa3ye'rcs h c  H3 sn-meKAeTKH, a  H3 Apy 
rnx " 5 ”««»%= «  H a n p „ « e p ,  » 3  y „ p a c a
/t • e\ Ma»»?™« i A l c h i m i l l a ,  puc. 224, b),  H3 3hthuoa y Jiy*-* 
A 11 i u m ?  S m e  T o r o  s a p o A b im  M O H te r p a sB H T b ca  cA e A y io iU H M  o Ó p a a o M : 

c l™  “j H e c S ^ Ł K ^ u e ^ y c a  (rKa»b,
M ernoK) ABIOT BbipocTbi BHyxpb aapoAbuneBoro Memba (p n c . 224, A), cioa

19 BBeAeHHe b  óoTaiiHKy



npOXOÆHT CO^epJKHMOe KJieTKH H, T3KHM 06pa30M, HaqHHaeTCH pa3 BHTH6  
1K3HH. Ilo fl BJIHHHHeM ÔJiarOnpHHTHblX yCJIOB'HH, KOTOpbie HMeiOTCH BHyTpH 
3apoflbiuieBoro Meuixa, o6pa30BaBinaHc», tbkhm  o6pa30M, rpynna kjictok 
npeBpamaeTCH nocTeneHHO b 3apoAbiui.

PÎHorAa b 3apoÂbimeBOM MeiiiKe oßpasyeTCH HecKOJibKo 3apoAbimeH, 
HanpHMep, H3 HHUeKJieTKH H ’CHHeprHAH, HJIH H3 HeOKOJIbKHX aHTHnOA, —  
3TO HBJlCHHe HOCHT H33BaHHe I I O J I H 3 M ' 6 p H O H H H  (MH0r03ap03bIUIH0CTb) 
(PHC. 224). ^

IIapTeHoreHe3 h anoraMHH, KaK yaœ CKa3aHo, Be^yr k nojmoMy OTcyT- 
CTBHK) 3M(|)HMHKCHH, T. e. K 3 I I O M H K C H H .  IlpH anOMHKCHH HeT CMeiHeiIHH

3apoflbimeBoro BemecT- 
Ba —  nojioBbix kjictok, 
BbipameHHbix ÄßyMH pac- 
tchhhmh; HOBbiH opra- 
HH3M B03HHKaeT H3 Ofl- 
hoh iKJierKH, npHHa^ae- 
JKamefi oflHOH oco5h . 
ripn anOMHKCHH Mb] He 
HMeeM KOppeKTHBOB, HC- 
npaBJieHHH ko bcsm TeM 
OTpnuaTejibHbiM H3MeHe- 
HH»M B OpraHH3Me, KOTO­
pbie CBH33HbI ßblJIH C 
JKH3HbK3 HHÂHBH^a.

TaKHM 00pa30M, Mbi 
HMeeM, C OÆHOH CTOpO- 
Hbl, KCeHOraMHIO, KOTO- 
paa HBJiiieTCH ecTecTBeH- 
HblM, HOpMaJIbHblM IiyTeM 
onbijieHHH, TaK KaK OHa 
oßeoneHHBaeT 3M(J)hmhk- 
chk); c Æpyroâ cTopoHbi, 
anoraMHK) hjih anoMHK- 
CHK) —  TTOJIHyiO npOTH- 
Bonojio>KHocTb KceHora- 
m h h . 3,necb onbijieHHe He 
nrpaeT hhk3koh pojiH.

B npoueoce sbojuo- 
uhh y UBeTKOBbix pacTe- 
hhh BbipaôoTa^ocb rpo- 
Ma^Hoe pa3Hoo6pa3He 
PBeTOB, npHcnocoßjieH- 

Hbix k pa3jiHHHbiM cnocooaM nepeKpecTHoro onbijieHHH. HaceKOMbie h hckoto- 
pue xiHBOTHbie, Bexep h BOAa nepeHOCHT nbijiHHKH UBeTeHH c uBeraa Ha UBe- 
TOK, c pacreHHH Ha pacTCHHe. B pe3yjibTaTe oôpasyiOTCsi 3flopoBbie ceMeHa, 
H3 KOTopbix BbipacTaiOT KpenKHe, JKH3Hecnoco6-Hbie ocol6 h .

3Aecb coBepuieHHO ecTecTBeHHO poxiaaeTCH Bonpoc: orpaHHHHBaeTCH jih 
aM(})HMHKCHH TOJIbKO OCOÔHMH OAHOH H TOH >KC HOpOAbl? HeT JIH CJiyHaCB,
Kor.ua b npouecce onjioAOTBopeHHH cocahhihotch «se pa3Hbie nopoAbi h hs 
nojiyqHTCH jih TorAa eipe 6 ojiee enjibHbiH opraHH3M? i^eficTBHTejibHo, npii 
CKpemHBaiiHH pa3jiHH'Hbix, HO 6jiH3KopoÂCTBeHHbix pacTeHHH HacTo oôpa- 
3yiOTCH ceMeHa, Aaiomiie iiotomctbo  6 ojiee mouihoc, ueM to , KOTopoe B0 3 - 
HHKaeT b pe3yjibTaTe HopMajibHOË KceHoraMHH. llGAOÖHbie r H ô p H f l b i  hjih 
n o m e c h MoryT HacTojibKO OTJinnaTbca o r  poAHTejieii, hto hx cjieayeT 
paCCMaTpHB3Tb KaK HOBbie (JlOpMbl. B npHpOae H3 BCCTHbI BHAbI, KOTOpbie 
B03HHKJIH, nOBHAHMOMy, B pe3yjIbTaT6 rH6pHAH3ail,HH. TaK, JI H H H e H A3 A 
po3GBOMy KjieBepy Ha3B3Hne T r i f o l i u m  h y b r i d u m  Ha tom  ocHOBa-
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Phc. 224. A  — 3apoÂbimeBHH MernoK c qacrao Hyueiuiyca 
MaH»eTKM (A  1 c h i  m i H a p a s t 0  r  a 11 s): 3. m  -  3 apont,i- 
meBbiH MemoK; h  — Hyuejuiyc; 3] — 3apoÂbim, paaBHBaio- 
IHHHCil H3 HeOITJIOÂOTBOpeHHOH BHlj;eKJieTKHJ 32 — BTOpOH 
3apoAbim H3 KJieTKH Hyqe^Jiyca. B  — 3apo;u>iiiieBbiH Me- 
IUOK MaHJKeTKH ( A l Ch i l i ,  i l i a  s e r i c a t a ) :  3, — 3apo- 
Äbliu H3 HeOIlJlOÄOTBOpeHHOß HHIteKJieTKH H 3a — 3apO£blIlI 

H3 CHHeprHAbl.



HHH, HTO 3TOT BHA B03HHK KaK TH6 pHfl MeJKfly KpaCHblM H SejIblM KACBepOM, 
coqpTaa npH3H3KH Toro h apyroro.

MejiOBex H3^aBHa npHÓeraeT k HcxyccTBeHHOMy cxpernuBarniK) AJm bm - 
BeaeHHH HOBbix copTOB xyjibTypHbix pacTGHHñ. E cjih Mbi, HanpHMep, jxejiaeM 
H3MeHHTb OKpaCKy UBCTOB — Mbl BBOAHM B CKpeiUHBaHHe paCT€HHfl, HMCIO- 
mne HyJKHyio HaM oxpacxy. E cjih mm xothm noBbiCHTb caxapncTocTb, xhc-
JIOTHOCTb H T. A-, Mbl BBOAHM B OUblT paCTCHHH, OÓJiaAaKJLUHe COOTBeT- 
CTByKDmHMH npH3HaKaMH, nojiynaeM MHoromicjieHHoe iiotomctbo h H3 Hero 
OTónpaeM Te, xoTopbie Hac yAOBjieTBopnsoT, Tax xax TOJibKO nacTb noTOM- 
kob AaeT Hy>KHbie HaM npH3Haxn.

Ho MCJKAy K3KHMH paCTeHHHMH B03M0JKH3 rH6pHAH3aUHH, TAC TpaHHUa, 
npe^eji cxpemHBaeMOCTH pa3Hbix (JiopM? OfíbiHHO cxpemHBaHHe xoporno 
yaaeTca MexcAy 6 jiH3XopOACTBeHHbiMH opraHH3M3MH. Tax, pacTeHHH OAHoro 
h Toro >xe copTa jie rxo  cxpemHBaiOTCH Apyr c ApyroM. OcymecTBHTb mc>k- 
copTOBoe cxpemHBaHHe y>xe TpyAHee. noribiTXH MexíBHAOBofi ™6pHAH3au.HH 
yaaioTCH Aajiexo He BcerAa, Tan xax cTeneHb poACTBa Mejxay AByMH bh- 
AaMH mojkct 6biTb BecbMa pa3JiHHHOÍí, a AJm ycneuiHoro cxpemHBaHHH He- 
OSXOAHMO CXOflCTBO BO BHyTpeHHeH OpraHH3aUHH H B ÓHOXHMHHeCKHX CB0 H- 
CTBax cxpemHBaeMbix pacreHHH. Eme TpyAHee AodHTbcn ycnexa npn rx 6 pH- 
AH3aUHH MeHípOAOBOH.

Bojibmoe 3HaqeHHe npHAaBaji ni6pHAH3auHH cHCTeMaTmiecxH oTAaxeH- 
«bix 4iopM h aoBhjich b 3tom OTHOiueHHH BbmaiomHXCH peayjibTaTOB 
H. B. M  h h y p h h.

KopOTXO OCT3HOBHMC5I Ha XapaXTepHCTHXe OCHOBIIblX MeTOAOB npeOAO- 
jichhh HecxpemHBaeMOCTH, pa3pa6oTaH«bix H. B. M  h n y p h h bi m .

Oahhm H3 BaiKHbix MHHypHHCXHx mctoaob npeoAOJienHH HecxpemHBae- 
MOCTH HBJIHeTCH M € T O J  H p e B 3 p H T e JI b H O TO Bfi  T e T a T H B HO F O 
CSj I HJ KeHHH,  HpeACTaBJIHIOmHH COÓOH XOMdHHaUHK) niÓpHAH3aUHH c npn- 
bhbkoh. CyuiHOCTb ero 3axjnoHaeTCH b tom , oto ao Toro, xax npoH3BOAHTCfi 
cxpemHBaHHe, pacTeHHH cpamnBaioTCH Apyr c ApyroM: nepeHXH mojioahx 
ceaHueB oAHoro pacTeHHH (HanpHMep, rpyuiH) npHBHBaHDTCH x bctbhm 
KpoHbi Apyroro pacTeHHH (nanpHMep, h6jiohh) hjih nepeHox pnñHHhi npHBH- 
BaeTca Ha rpymy. ripHBHTbiH HepeHOK (apuBoA), HaxoAHCb b TeneHHe He- 
CKOJIbXHX JieT nOA BJIHHHHeM nOABOH, H3MeHHeT CBOK) npiipOAy. B pe3yjlbTaTe 
nero cxpemHBaHHe MexíAy hhmh, panee HeyAaBaBmeecn, eraHOBHTCH B03- 
MOJKHblM.

ripHMepoM MeixpoAOBoro nrópHAa, nojiyneHHoro H B. M h h y p h h h  m , 
HBJineTCH HHTepecHbiñ rH'6 pHA Me>XAy BHmHeñ «HAeaji» h anoHcxon iepeMy- 
xoh. 3 to pacTeHHe, coneTaBinee npH3Haxn bhihhh h nepeMyxH, H. B. M u - 
h y p h h H33B3A «uepanaAycoM» (C e r a p a d u s).

T lpyroH  mctoa npeoAOJienHn HecxpemHBaeMOCTH H3BecTeH noA HMeHCM 
M e T O f l a  n o c p e A H H x a .  ripn  stom noAO>XHTeAbHbiH pe3yAbTaT aocth- 
raeTcn HecxoAbxo «oxoAbHbiM nyTeM», ÓAaroAapn BBeAeHHKD b cxpemHBaHHe 
«nocpeACTByromero 3BeHa», npHMeHeiiHe xoToporo npHBOAHT b xoHue xoh- 
UOB X 0 6 'beAHHeHHK) B OAHOM OpraiIH3Me CBOHCTB AByX pa3HbIX BHAOB, 
m o kay  coQoh He cxpemHBaromHXCH. Tax, ajih npoABHJxeHHH xyAbTypu nep- 
CHxa ( P é r s i c a  v u 1 g a r i s) «a ceBep, H. B. M n n y p H H  nbrrajiCH cxpe- 
CTHTb erO C H3UIHM AHXHM MOHTOAbCXHM MHHABAeM 6 0 6OBHHXOM (A 01 y g- 
d a l o s  n a n a ) ,  ho 6 e3ycneiuHO. YAajiocb, ^oAHaxo, cxpecTHTb ahxo 
pacTymHH MecTaMH b AMepnxe Tax Ha3biBaeMbiH «nepcHx XíaBHAa» c moh- 
rojibcxoo pacoñ 6o6oBHHxa. nojiyneHHbiH ct 3Toro cxpemHBaHHH rufípHA, 
OTJlHHaKimHHCH 3H3HHTeAbHOH BbIHOCAHBOCTbK) X MOp03aM, H HBHACH «nO- 
cpeAHHXOM», Tax xax oh xopomo cxpemHBajicn c pa3HbiMH copTaMH xyAb- 
TypHoro nepcHxa, AaBaa Mopo3oycTOHHHBbie noTOMXH.

HaxoHeix, b pnAe cjiynaeB npeoAOAeTb HecxpemoBaeMOCTb AaAexnx bh- 
AOB MOHÍHO, npHMeHHH TpeTHH, paspaóoTaHHbiH H. B. M  H H y p H H bl M Me-
t o a_Me t o a  o n b i J i e H H f l  c M e c b i o  n u j i b i i b i .  E cah npn oribiAeHHH
UBeTOB oahoto BHAa nbiAbuoii Apyroro BHAa ceMeHa He o5pa3yx)TCH, to p.o-
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ÓHTbCH 3Toro H H o rA a  y A a e T c a , H a H o c a  e a  p u A im e  c in e c b  n u jn m u  pa3Hbix 
BHflOB, B TOM THCJie H TOTO, C KOTOpblM M U  XOTHM CKpeCTHTb A3HHO e paC Te- 
H »e. ¿ t o t , H enoH H TH biñ  c n e p B o ro  B 3 rJ ia A a , c jia xT , oqeB H A H O , od-bacHaeTca 
TeM , h t o  n u j ib u e B b ie  3epH a pacTeH H H  p a 3 H b ix  b h a o b , d y A y q H  H aH eceH b i Ha 
p b u ib u e  U BeTKa a p y r o r o  B H A a, B 33 h m h o  cT H M yA H pyiO T  A p y r  A p y r a  k  p a 3 -  
b h th k d  h  n p o p a c T a io T , f la B a a  n u a b u e B u e  T p y d x a .  B o 3 m o j k h o , h t o  s t o  cB a - 
3 aHO c B b ia e jie H H e M  h m h  x a x n x -T O  B e m e cT B  T a n a  (JiepMeHTOB, o  a h  a n o  HaAO 
C K a 3 a rb , h t o  B o n p o c  s t o t  H 3yqeH  e m e  H eA ocT aToqH O .

CjieayeT HMeTb b  BHAy, h t o  noAyqeHHeM rndpHAHUx ceMaH o t  cxpemn- 
BaHHa AaaeKHx b h a o b  padoTa ceAexuHOHepa eme Aajiexo He 3axaHqHBaeTca. 
HeOÓXOAHMO BbipaCTHTb H3 3THX CeMHH riídpHAHbie paCTeHHa H AOdHTbCa 
Toro, qTodbi 3t h  rndpHAu njioAOHoeHJiH h  AaBajiH ceMeHa. H . B . M  h q y- 
p  h  h  b  CBoeíi padoTe yAejiaji ocodeHHO dojibinoe BHHMaHHe TOMy, q io  o h  
Ha3 biBaA B o c n H T a H H e M  r H f i p a f l H b i x  c e a h  u. e b , noHHM.aa h o a  s t h m  
onpeAeJieHHbiH xoMnjiexc BHemHHx B03AeñcTBHH Ha pa3BHTiie pacTeHHH 
c ueabio nepeAeAKH ero npHpoAU b  HymHOM HaM HanpaBJieHHH. f ljia  OTAa- 
jieHHbix rnfípHAOB rAaBHOH 3aAaqeA npn 3 t o m  HBJiaeTca npeoAOJieHHe h x  
SecnjioAHa. H3 pa3padoTaHHbix pacieHHeBOAaMH m c t o a o b  npeoAOJieHHa dec- 
i ij io a h h  yme nojiyqeHHbix rndpHAOB m u  o t m c t h m  3Aecb TOJibxo m  h  q y p h  h - 
c k h ü  M e T O A  m  e h  t  o p a (MeHTop —  3HaqHT no-pyceKH BOcnHTaiejib). 
H  3Aecb, TaK * e  xax h npn BereTaTHBHOM cdjmmeHHH ( c m . Bbime), noAornu- 
i eJibHUH pe3yabTaT AOCTHraeTca b  pe3yjibTaie cpamHBaHHa AByx pacTeHHH, 
t . e. npHBHBKoñ, npHqeM b  KaqecTBe MeHTopa npHMeHaeTca b pa3Hbix cjiy- 
qaax t o  noABoñ, t o  npHBoñ. Tax, xax noxa3 a;i H . B . M  h q y p h  h , ecjin 
qpHBHTb B KpOHy He njIOAOHOCamHX rHÓpHAHUX COpTOB HeCKOJIbKO qepeHKOB 
CTapux copTOB, KOTopue xapaKTepH3yioTca o ó h j ib h u m  n jio  a o  h o  m e h  ne m  , t o  
3t o  CTHMyjinpyeT nepBbix k  odpaaoBaHHio njioAOB. B  a 3 h h o m  cayqae m c h t o - 
poM aBJiaaca npHBOH. B  xaqecTBe npHMepa npHMCHeHHa b  pojiH MeHTopa 
h o a b o h  m o j k h o  npHBecTH cAeAyiomHH (JiaxT H3 padoT MnqypHHa. radpHA 
MemAy anoHCKOH qepeMyxoñ ( P a d u s  M a a c k i i )  h  aAuqeñ ( P r u n u s  
d i v a r i  c a t a )  uBea, h o  o íio a o b  He npimocHA. ÓAHaxo, xorAa o h  6 u a  
npHBHT Ha noABoñ qepeuiHH, —  nJioAOHomeHHe Haqajiocb. M u  b h a h m , t 3 K h m  
odpa30M, h t o  h  m c t o a  MeHTopa h  m c t o a  npeABapHTejibHoro BereTaTHBHoro 
cóAHweHHa HMeroT b  CBoeñ ocHOBe o a h o  h  t o  me HBJieHHe, a h m c h h o  —  
B3 aHMOAeHCTBHe npHBoa h  noABoa. H . B . M  h  q  y  p  h  h  uiHpoxo npHMeHHA 
MeTOA MeHTopa A^a yjiyqmeHHa h  H3MeHeHHa npupoAU pacTeHHH. Tax, npH- 
BHBxa Ha noABoñ xpacHOH b h u ih h  rndpHAa o t  cxpemHBaHna BjiaAHMHpcxoñ 
paHHeñ b h u ih h  c dejioñ qepeuiHeñ BHHXjiepa HMeaa c b o h m  pe3yjibTaTOM t o , 
u t o  radpHA, b m c c t o  deaux naoAOB, CTaa npHHOcHTb naoAu apxopo30Boro 
UBeTa ( m o h t o p  —  noABoñ). FIpnBHBxa Ha BeTBH rndpHAHoro ceaHua o t  expe* 
mnBaHHa h ó a o h h  «Beab(J)Jiep meATaa» c «KHTañxoH» HecxoAbXHx qepeHXOB 
MaTepHHexoro npoH3BOAHTeAa (BeabijiJiepa) cnocodcTBOBaJia yBejinqeHHto 
Beca njioAOB, dojiee no3AHeMy h x  co3peBaHHio h  jiyqmeñ coxpaHaeMoeTH 
(MeHTop —  npHBOH; H T. II.

B  H a y x e  c  rH 6 pH AH 3auH eH  c B a 3 a H o  p a s p e m e H H e  o q e H b  c y m e c T B e H H u x  
h  B a m H b ix  n p o d a e M  H acJieAC TBeH H ocTH . S t h m h  B o n p o c a M H  m h o t o  3 a H H M a jic a  

JX a p B H H, yAeAH BIU H H  HM HCXJIIOqHTeabHO d o a b iu o e  BHHMaHHe. [X ta p B H H , 
p a 3pem H B  B o n p o c  o  H axonJieH H H  h  P 3 3 b h t h h  y m e  H M e io m H x c a  b  o p ra H H 3 M e  
OTXJIOH€HHH, He C M O r 0 6 'baCHHTb npHHHH HaCJieACTBeHHOCTH. X tapB H H  He CMOr 
p e m H T b  B o n p o c a  o  H a n p a B J i e H H O M  H3MeHeHHH n p H p o A U  op raH H 3M O B , 
h x  HacAeACTBeHHOCTH. B  ocH O B e C B oefi M a T e p H a jiH C T H q e cxo e  y q e H iie  —  A a p -  
BHHH3M OCTaBJIHJI B 3TOM BOHpOCe LUHpOXyiO B03M0XCH0CTb AJIH B03HHXH0Be- 
HHH HAeaJIHCTHqeCXHX TOAXOB3HHH.

B  nocA eA apB H H C X H ñ n e p n o A  A J ia  6 y p m y a 3H o ro  e cT e cT B 03H aH H a  x a p a x -  
TepHO CTpeMJieHHe B b id p o cH T b  H3 y q e H H a  / ta p B H H a  e r o  M a T e p H a jiH C T H q e cxyx ) 
c y m n o c T b  h , n o A b 3 y a c b  n p o T H B o p e q n a M H  b  A apBH H H 3M e, n p o T a m H T b  b  H a y x y  

HAeaA H 3M  h  M eTa4>H 3H xy.
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H a n 6o J ie e  a p K o e  BbipaJKeH H e s t h  a H X H H ayu n b ie , HAeaJiH C TH uecKH e « A e »

He 3 3 BHCHIUHM OT ^ IT ie C T B O  6 ecc¡v iep rH O  H H H K O rH a BHOBb He 3 3 -

« « '  ™  HHa ^ ir ™ M B ^ rp a c B̂ T  h  p a a L o m a e T C H ,  n e p e x o w  b  n e n a -  
p o w A a e x c H  h  J ff lm b  H e n p e p w B  P £ o He p a 3o p y> K a J io  n e J io s e n a
m c h h o m  BH «e o t  p o ftH T e J ie n  k n  -  6 e c n o J ie 3HbiM  e r o  B M e m a ie jib -

E S = ^ ” * ”
H o r a „ c e „  .  « p y x » *

« ^ r í - o p ™ « ™  B O cn p = M ¡ ^ f S T a c r r r o p H r S o ”
6e c c M ípTHOM H a c a = » H „M  n o c a a * y M H »  b o k o -

n PH o6 peT€H H bi€  o p r J ™ “ “ " " ' “  '“ ~ V a „ “ « a  b o 33p c t h » m , H B a a e T ca  J im u b  

r m" ’Z-S ™ ¿ 3 * 5 ™ * cbS  V a —  K a a e cT B e B B B .e  c b o í -
? “ a  o p ? a H H 3Ma3 c ™  t o b k h  s p e a a B  c o a e p u K H « ,  HesaBHCHMB, e x  y c a o B B »
c t b 3 P„ rT p n e n o B b ie  v ie H b ie ,  y  Hac ocoS eH H O  K .  A .  T  h  m  h  p h  3 e  b ,

f  l Í Í hS  npoTH B  npHSHaHHH «saK O H a»  Memem yH H B ep ca J ib -

r r k : í e „ ; s  E - S S  i S f 0 -
H °B y K) m  B  K6 H0 “ ’ e a c '\ a p B H H H 3MOM, HO C H H T a ib  n PH3BaHHb.M OPO 
B H ib  « e  TOJibHo « a p a e n e  c p: p  M eH A€<na o 6 -bHCH*eT j im i ib ,  h x o  n p o -

"cK p S x h L b H B B yX  4.0PM  npHBHaKB . «  CJIHBaiOTCfl,

a «aaB M H O  « K a B a a m c a » . ^  n p ¡ M u l0  M « ,« ™  « ro p a x o B H M  3 a -

C TaflH H X e r o  pa3B H TH fl, H a n p a B J i e n n

H a c jie flC T B e H H o c T b .__ M  „ a  H p a s p a tío x K a  h o b o t o  y n e H H n
P aaB H TH e H «eH  H. B. W H j y p H  j l u e e H K O .  C o 3 a a H H a s

o  HacJieftC TsenH O C TH  " P ™ * J J ^ a T  n ,0 K a 3 b IB a € T T e c n y io  s h b h c h -
HM TeOpHH CTaflHHHO rO  p a3B  p  0T  yc jiQ B H H  W H3HH (CM. B b lU ie —
MOCTb O H T oreH esa  p a c re H H H , e r o  pasB H TH  y >k h 3h h  y c jio B H H  n p e n c T a B -

c T p . 5 2 ) .  O p ra H H S M  h  JJ « c b o h c t b o  JK H B oro  T e jía  xpeÓ Q B axb
j ih io t  e flHHCTBO. H a e n e n c T ^ H H O C T b  e c  ^  o n p e f le jie « H O  p e a rH p o B a x b  Ha

o n p e f le j ie H H u x  y c jio B H H  w j M H x e J i b H o e  BpeM H, b  n p o u e c c e  e r o  
T e  h j ih  HHbie yc jio B H iH » . Pa3BHBanc3 *  CB0H Jiaji m 0Kpy>KaK >m H X e r o  
3B0 JH0 HHH, pacTeH H e CTpoHT c  _ n a x o flH T  B o«py>i< a io m e S  e p e a e
y c jio B H H  BH euiH eH  -c p e flb i. E c jih  ■ p  CTBeHH0CTH) p a 3 BHTHe e r o  6 y.neT

rp U S T T aá K 0¿ ? K r K T7 p a ^ B H X H e  e r o  npeH K O B . O p a  H e co o xB e xcxB H H  y c j io -

r^uuHPiHwn t VII CeJibX03rH3, 1939. K A. T h m u  p a s e a .  C<mHeHHs, t. v h , ^
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tomctbo TaKoro oprannsMa no cBoefi n S S  w  CB0HCTB.- n ° '  
n€HH OTJIHHatbCH OT CBOHX POAHTLKÄ ? ? *  ^  HJIH HHOH CTe*

B h Tua 3(>pra h H3  M a^°M ’ nPH H3MeHeHHH THH paa-

pac Tenne,- Î o V a B T T b ^ i o p M H ^ V ^ o f i ’ a m ™  BanpaBJieHH0 H3MeH*Tb 
OAH3KO HyJKHbie h3MeilenHH n o ^ y n a m e f  He Ynaav c T a ^ ACTB'eHH0'CTbI°- 
HocTb He cpaay CMenaercH hoboh M c jie n c iB e n H o ™  HacaeacTBeH-

I iS Y H r E — " " »
1) nyreM  npHBHOKH ( c m . Bbirne)

M O M « ™

tshhS, " yT6M CK;>CL', , l“ a" " ”  * ° P M' I * 3“ 0 OT.imaFomnxcH no MecrooS». 

Hevr>^,aT,I iX -CJlyiiaHX MH no'ny qaeM 6ojiee njiacTHHHbie opraHHSMbi c erne

s m S ^ S S S S ?
KOTOn3/laÄHM yCJI0BI'm ’ C00TBeTCTByiOmHX paSBHTHtO TeX Y bOHCTB ’paCTeHHH KOTOpbie Mbl XOTHM HOAyAHTb. P eBBB’

_ *3° oy t i e H H f 0  ^opM a jibH b ix  reHeTHKOB-taeiwejHKTOB, HacjieACTBM - 
Hbie CBOHCTBa rKöpHAHbix opraHH3M0B—  e ro  npnpoAa —  ne 3 3 Bhcht  n r  
yCJlOBHH BOCnUTaHHH. “ ynpuAd He 33BHCHT OT

r. JX. J1 b i c e H K o  ÖJiecTHme no^TBepaHji cnnaBeajiHBocTb m ™« 
Tbix HM nojio>KeHHH. H m 6 b ijio  ocym ecTBjieHo H3 MeHCHHe npoBbix xS ob

pana S Z 2  "P 0 “ 33“ «  “ x "P “  nT« m e | m y ¡ L  b  Tm enH e

n a c n S S S  '? “ T“ a ' " 0J,B0CTb'°  ° ™ P ™  xpoM ocoM Hyio Teopnio 
C D eÎe Îen  n Y  ^ L ,  necocTOHTejibiiyio, A ae r b p yxn  ne.no bck a M orynee 

peACTBo A JIB H3MeneHHH npnpoAbi pacTHTejibHbix n jk h b o th h x  opraHH 3 -
° B B Hy>KH0M ÄJIH Ha'c HanpaBAeHHH, OTxpbiBaeT neorpaHHneHHbie netv 

CneKTHBbl B C03ABHHH HOBbIX (j)OpM paCT6 HHH H JKHBOTHbIX.

« rm í™  P B H H 6 jIe ^THUie Pa3PeUIHA BOnpoC 0  paSBHTHH y>Ke HMeiOIIIHXCa 
B npnpoAe yKAOHeHHH, ho BbiHy>KAeH 6h a  npH3 HaTb, hto oh ne m ojkct

CKap Cv u IL nPm m  H npHpoflM HaCMACTBeHHOCTH y opranHSMOB. MiwypHH- 
ÄaeT BO3 M0 >KHOCTI> BbISbIBaTb HyjKHbie H3M H3MeHeHHH H3 - 

T O ^ r 1" 10” "  opraHH3Ma, hcxoah h3 no3HaHHił 3aKOHOMepnocTeñ pasB»- 
THB opraHHSMa b  ero eAHHCTBe co cpeAoñ. YnpaBAHn pasBHTHeM opraraS a  
ä o yneuHe AaeT BO3M0>KHoeTb KopeHHbiM o6pa30M H3MeHHTb ero npnpoAy* 
a r a n  -  coBeTCKHH tboW khü AaPBHiHH3M-  „ S
™  L P AapBHHH3Ma, noAHHBmají ero Ha 6oAee Bbicoxyio Kan Teope-
THqecKyio, Tax h npaKTHHecKyio CTyneHb. ^

/ I a PBHHH3M 6b iA  HayKOH, oÖTHCHHiomeft opraH HHecKHfl MHp. M n q y p H « - 

WCTB86 ]  eCTb HayKa °  TOM’ K3K e r 0  neP6CTP ° HTl> Ba n o Pb 3y  qeAOBe-



r j l A B A  XVI

CEMfl H ErO PA3BHTME. nPHO10C0E.JlEHHSl CEMÍ1H 
K PACnPOCTPAHEHHK)

r i o c j i e  onbiJieHH'H h n p o n e c c a  « B O H H o ro  o n jio f lO T B o p e ffH a  saBH 3b n p e -  
BpamaeTca b n j io A ,  a c e M a n o n K H  —  b ceM eH a . I lp o u e c c  A B o iín o r o  oruioao- 
TBopeH H H , K aK  m u  y>ne 3H aeM , c o c to h t  b t o m , u to  H3 a a y x  [c n e p M H e B  
O flH H ] cjiH B aeTC H  c HHueKJieTKOH, —  o 6 p a 3 y e T c a  3 n ro T a ,  H3 K O T o p oñ  pa3B H - 
B a e T ca  3a p o a u iu ;  [B T o p o ñ  cn e p M H Ś ł] c jiH B a e T c a  c  n e m -p a J ib H U M  (b t o p h h h u m ) 
H flp o M  3 a p o Ä b i! i ie B o ro  M e n in a , —  b p e 3 y jib T a T e  o 6 p a 3 y e T c a  n a x  6 h  B T o p a a  
3H ro T a , ho  H3 Hee p a 3B H B aeTca  He 3 a p o f lu u i ,  a o c o ó a a  napeH X H M H aa  T naH b , 
b  KO TopoH  o T K J ia Ä U B a io T c a  3a n a c H b ie  n H T a T e jib H u e  B e m e c T B a . 3 i a  T na H b , 
H o jiy H H B iu a a  H a3B3 HHe 3H ,n o cn ep M a  (h to  b n e p e B o jre  3H aaH T « B H yT p n ceM e H - 
h h k »), nocTeneH H O  3a n o jiH a e T  n o J io c T b  3a p o A u in e B o r o  M e n in a .

H a a n H a e T  p a 3p a c T a T b c a  h  caM  3 apo,n ,b iin . 3 n ro T a  (o ru io ftO T B o p e H H a a  
H H ueK JieTK a) « e J iR T ca  n o  ne  pe a h o  i i  n e p e ro p o f lK o ñ  Ha 2  k j ic t k h ; h 3 B e p xH e ñ  
( t o h , K O T opaa  h 3 x o ä h t c h  ó jn o n e  k  M w nponH Jie  e e M a B x o / iy )  o 6 p a 3 y e ic s  
HHTeBHÆHblH IIOÄBeCOn, COCTOaiHHÍÍ H3 HeCKOJIbKHX BbITHHyTbIX KJieTOX. 
O a h h m  k o h u o m  (B epxH H M ) n o Ä B e c o K  n p H K p e n jie H  k  o ö o j io a n e  s a p o flb iL u e B o ro  
M e n in a , a Ha A p y ro M  H eceT  3 a m p y r jie H H y ¡o  n j ie T n y ,  H3 n o T o p o i i  h  pa3B H - 
B a e T ca  3 a p o A H in .  3 H a iie iiH e  n o f lB e c n a  s a n ji io n a e T c a  b  t o m , h t o  o h  n p o ß o -  
ä h t  n H T a re jib H b ie  &eu i,ecTB a n  s a p o f lb iu iy  h , n p o M e  t o t o , yA J iH H a acb , nO Ä- 
B e c o x  n p o Ä B H ra e T  p a 3BHBaiom HH CH 3a p o f lb i in  b  r j i y ö b  sH A O cn e p M a , TeM  
C 3M U M  CT3 BH e r o  B J iy a u iH e  y c j io s n a  n m a H H a . B n o c jie A C T B H H  n o A s e c o n  

c i,e > n H B a e T c a  h  O TM HpaeT.
K jie T H H  3a p o f lb iu ia  f lH tjx jie p e H U H p y iO T c a  Ha T x a « H  n  o p r a H u ,  n p m e M  

n e p B U M  (bo p M H p y e T c a  n o p e u io n .  P a 3BHTHe s a p o / iu n ia  h  n p o p a c rra H K e  c e -  
M enH  T p e ö y e T  r ip e a r e  B c e ro  ÄO C TaTO H H oro n o jin a e c T B a  b o í ',h . B o ^ a ,  n p o -  
H w naa  b  ceM H , flO JDnHa Bb i3B3Tb M o6H J iH 3anH io  3a n a c H U X  n iiT a T e jib H u x  Be- 
m e c T B  ceM eHH , n o T o p u e  n o a  B 0 3 A e ñ cT B n e M  pa3J iH H H U x (JiepMeHTOB (3H 3 h -  
m o b ) H3 H e p a cT B o p H M b ix  n p e B p a m a fO T c a  b  p a  ct  b o  p h  m u e  (H a np H M e p , n p a x -  
M a ji b  c a x a p ,  ö e j in n  b  n e m o H b i h  t . n.) h  b  T a n o M  b h a o  —  b  b o ä h o m  p a -  
CTBope —  3a n a c H b ie  n H T a T e jib H u e  B e m e c iB a  C T an o B aT ca  A O C T yn u uM H  B c a - 
CbiBaHHK) n jie rn a M H  3a p o A b iu ia .  T a n  n a n  n o p e in o n  s t o  o p r a n  B c a c u B a -  
HHH BO A U , t o  o «  n e p B U M  n  H a M e n a e T ca  y  3a p o / ibiH ia . l l o c j i e  a r o r o  n a a n -  
H a m r  p a 3B H B aTbca  h .n p y rn e  q acT H  3a p o ,n ,H in a : c e M a flO J iii n e p B u e  s a p o -  
a u in e B b ie  j ih c t o h b h  h  n o n e a n a  —  3a a a T O x  6 y a y m e r o  n o ó e ra .  - Ih c jio  c ^ m h -  
A o a e ñ  y n o n p u T O c e M e u H b ix  pacTeH H Ü  — n p H 3H an  B e cb M a  x a p a n T e p H b in . Ha 
OCHOB3 HHH S T o ro  n p H 3H a n a  (a  c  h h m  CBH33H u  pa fl, f l p y r n x  n p H 3 H a n o B ) no- 
K p u T o c e M e H H b ie  p a c T e n n a  fleJ iH T  Ha a n a  n j ia c c a :  o  ä  h o c  e m  a a o  j i b -
H b i e  H Ä B y  C e M  H A O J I Ł iHBI  e . Y  OAHOCeMHAOJIt>HUX (OAHOJtOJIbHUX)
H M e exca  OÄHa B e p x y iu e a H a a  c e M a ^ o jia ,  a Tonna p o c T a  ( m bcto  3a jio a < e H n a  
noaenna) H a x o A H T c a  c 6 o n y  (pHC. 2 2 5 , B). Y Ä B yceM H ß O JibH b ix  (a B y flO A b -
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h h x ) — ceMH^ojieñ abo, no ôokam 3apoAbima, Tow a pocTa (noHenxa) no- 
MeiuaeTCH Ha BepxyuiKe, MexAy hhmh (pnc. 225, A). TaKHM oßpaaoM, y>xe 
B CCMCHH BnOAHC P33BHT0H 3apoAbIUI HMeOT 3anaTKH OCHOBHblX BCrCTaTHIB- 
Hbix opranoB: Kopeuiox c hcxahihom, ceMHAOJiH, noqexxy, b xoTopon mojkho 
pa3JiH*iHTb Tonxy pocTa CTeßjiH (xoHyc HapacTaHHH) h 3aHaTOHHbie ahctohxh. 
IilpOMeJKyTOK M€>KAy CeMHAOAHMH H KOpeiUKOM HOCHT Ha3Ba«H6  n O Ä C«- 
M H f l o j i b H o r o  K o j ie H  a (nació oho xopomo 3 3MeTHO y npopocTxoB 
ÆByflojibHbix pacT-eHHH, cm. pnc. 231). Æah o 6 ecnexeHhh npHTOxa nHTaTejrb- 
Hbix BeipecTB pa3BH'BaKDiH€MycH 3apoÄbimy, a Tax>xe aah otjiojkchhh 3ana- 
COB B SHAOcnepMe, y pa3Hbix npeACTaBHTeAeñ n o x pw toco mo h hh  x pacTOHHH 
B npopecce 3boak>u,hh b h pa6 0 ta AHCb pa3jiH'iHbie npncnoco6AeH h a : Hanpn- 
Mep, H3 KJieTOK nOABeCKa, HAH HS aHTHnOA, HAH HS C3MHX XAeTOX 3HAO-
cnepMa oopasyxrrca aahhhm€ BcacbiBaiourne opranu —  raycTopHH, k o t o - 
pHe BbixoAHr «3 3apoAbiniCBoro Mernxa b HypeAAyc, b HHTeryMeHra hah 

Ç HOXKKy CeMHnOHKH H OTTyAa
AOCTaBAHIOT 3apOAbIUiy hah 
b SHAOcnepM nHTaTCAbHbie Be- 
ipecTBa.

HacTO b yneÓHHKax npii- 
HHTO A€AHXb C©M€Ha Ha:
a) ßeAKOBbie h 6 ) 6 e3 6 c a x o - 
Bbie; «ÖeAKOBbIMH» Ha3bIB3K>T 
ceMena, HMeiomne cneunaAb- 
Hyio 3anacHyro nHTaTéAbHyto 
TK3Hb— SHAOCnepM; npH s t o m  
HHOCTpaHHOO CAOBO «3HAO- 
CnepM» 3aMCHHK)T pyCCKHM 
«öeAOK» (BepoHTHO, no aHa- 
AorHH c óeAKOM KypHHoro 
Hiiua, KOTopbiH, Tax >xe xax  
h SHAOcnepM y pacTCHHH, hb- 
AneTCH 3anacHbiM nHTaTCAb- 
HbiM MaTepHaAOM a ^h 3apo- 
Abmia). CeMCHa, AHineHHue 
3HAOcnepMa, Ha3MBax)T «6e3- 

P hc . 225. CTpoeHHe 3apoaum a ÄByceMsmcwibHbix öeAXOBbiMH». OAHaxo He 
H OÄHoceMflÄOJibHbix pacTCHHH. A —  CTpoeHHe 33- BcerAa ypacTeHHHSHAOcneDM 
poahima ÄßyceMHÄOabHoro pacTeHHa: c —  2 ceiw«- „  o ° CnepM
aoaH; n — 3a>iaTOK xiomkh; n. k — noaceMaaoabHoe ^ P>x h t  3anacHOH npoAyXT
KoaeHo; j e — KopemoK. E — 3apoAbim OAiionoabHbix B BHAe ôeAXa (b XHMHHCCKOM 
pacTeHHft: c enuHcTBeHHan (Bepxyme>iHaH) ce- CMbiCAe), HHOrAa B XAeTXax
MBÂoaa; n -  c6oKy aa-mox nowa; n. k -  noflee- SHAOcnepMa OTXA8AbiBafOT'n 

MHÄOabHoe KoaeHo; /c — Kopemoif. H , ulK-AdAbiBdiOT_n
yrAeBOAbi (xpaxMaA, caxap, 
XACTHaixa), >XHpu hah Apy- 

rne BeiuecTBa. IloaTOMy b ashhom CAynae 3aMeHa OAHoro TepMHHa APyrHM 
BHecAa nyTaHHuy b noHHTHH. HexorAa Ha 3aceAaHHH BoTaHHnecxoro OTAe- 
AeHHH neTepôyprcxoro oômecTBa ecTecTBOHcnbiTareAeH BbicTynHA xhmhk 
CO CBOHM HCAOyMCHHCM: «BO BCCX, TOBOpHT, XHHrax HanHcaHo, h to y ropoxa 
ceMeHa 6e36eAXOBbie, h » e  cacaba XHMHnecxHH anaAH3 h oÔHapyjxHA b ce- 
MeHax ropoxa ao 30 npou. 6eAxa». Hto6h  H30erHyTb nyTaHHUbi b TepMH- 
nax, xapaxTepH3ya ceMeHa b stom OTHouieHHH, cACAyeT roBopHTb, hto ohh 
c «3HAOcnepMOM» HAH «ÖC3 SHAOcnepMa», a hc «c ôcaxom» hah «6e3 ôeAxa».

OAHaxo xax >xe pa3BHBax3TCH h ixax nocTpoeubi Te ce Mena, y  xoTopnix 
Her SHAoenepMa, xax ohh oöecneHHeaioT npH npopacTaHHH pa3BHTH>e m o a o -  
Aoro pacTeHHH?

ÆeAo B TOM, h to y HexoTopbix pacTeHHH, nocAe onAOAOTBopeHHa, 
OMCTpblH H SHeprHHHblH pOCT 3apOAbIUia nOAHBAHCT pa3 BHTHO SHAOcnepMa. 
E cah b HanaAe SHAoenepM h o6pa3yeTcsi, to oh noTpeÔAaeTCH GbicTpo pa3 - 
BHBax)iuHMca 3apoAbnneM. B TaxHx ceMeHax 3anacHbie nuTaTeAbHue Beme-
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CTBa OTKJiaabJBaiOTCH b TeJie  c a M o ro  a a p o f lb im a ,  b e r o  ce M H A O A *x  —  
n e p B b ix  3a p o A b im e B b ix  jra c T O H K a x , K O T o p u e  CHJibHO p a a p a c x a io T C H  h  a a n o j i-  

HSTíOT BCIO nOJIOCTb 33pO/í,bIIJJ6BOrO M 6IU K 3.
H T O S b l I103H aK0 MHTbCH C pa3IHUM H THTiaMH CCMHH, paCCMOTpHM H e -

cK o jib K O  npHM -epoB. _____
B o 3bM eM  3epH O B K y n m e iiH u b i.  3 e p H O B K O H  m u  H a 3biBaeM ^c>A H O ceM eH -

h o h  n j io A ,  y  K O T o p o ro  0 6 0 - 
jiO H K a ceM eHH c p a c T a e T c a  
CO CTeHKOH 33BH3H (T . e . 
n e p H K a p n H e M ). Ha n p o -  
fto jib H O M  p a 3 p e 3 e  aepHOBKH
(PHC. 226, A )  M bl yB H A H M ,
UTO Ó O JIb lIiyK ) HaCTb c e M e - 
HH COCT3BJIHeT SHAO CnepM ,
a 3a p o A b iiu  33HHM aeT h ©-
3HaHHTeJlbHOe M6 CTO. 3 h a o - 
cnepM y  3JiaKOB c o c t o h t  
H3 A B y x  3 a n a c H b ix  T K aH eñ :
KpaXM aJIHCTOH H ÓejlKOBOH
( p n c .  226, B \  p n c .  227).
T jia B H y io  M a c c y  a H A o c n e p -  
M a co cT a B J ia e T  K p a x M a jio -  
HOCHaH napeHXHMHaH TKaHb 
H3 TOHKOCT€HHbIX KJieTOK,
HaSHTbIX K pynH b IM H  H MeJI- 
KHMH K paXM aJIbH bIM H  3 € p - 
H3 MH O K pyrJIO H  (J)OpMU.
B e jiK O B a n  T K aH b 3 H ,n o cn ep - 
M a COCTOHT H3 OAHOTO CJIOH 
K jieTO K , p  a c r io  j io  >k en  h o t o

n o  a  noK poB O M  ceM eHH r io  
Bceñ noBepxH O C TH  x p a x M a -  
j ih c t o h  n a cT H  S H A O cnepM a .
3 t H KJieTKH, COCT3BJIHIO- 
m n e  T 3 K  H asb iB a e M b iH  
a j i e f i p O H O B b l H  HJIH 
(SejIKOBblH CJIOH, HM 6I0T 
noH TH  K B a A p a T H yro  c})opMy 
h  H a n o jiH e H b i m c j ik h m h  6 eJi- 
KOBblMH (a jieñpO H O B blM H  
HJIH n p O T G H H O B b l M H )
3e p H 3 MH.

P a c c M a T p H B a a  3 a p o -  
A b iu i b ceM eHH n u ie H H U b i 
( c m . p n c . 226, E ) ,  m h  J ie r- 
KO p a 3JIHHHM B HCM KOpe- 
i i io k  c y * e  H aM eneH H biM  
nex jiH K O M  h  n o n e H K y  c  k o - 
H y c o M  H apacTaH H H  h  ne-
CKOJIbKHMH JIHCTOHK3MH

n.K

Pnc. 226. 
runenHUbi 
cnepM. E

3epnoBKy 
3 — 3H«0~

A — npoflOJibHbiH pa3pe3 nepe3 
(caaóo yEeaMB.): 3 — sapoubim;

-  - npoAoabHbiñ paspes Mepes aapoflbiui h nacTt- 
aHiiocriepMa (npH 6oabineM yBeaHn.) k . h h — Kope- 
moK C nex^KOM; «f -  whtok, c/iiniCTreniian c e ™ «  
c naancanHbiM m h  croaónaTb.M cace« KaexoK (c. . *),
3 a _sanaTOiHbie aHCTbH noienicii; k . h  —  KOnyc
HanacranH« ciegan; n. k  — no«ceMafloabHoe Koaeno; 
a c-aaeflpOHOBbiíi caoií h k . a -  KpaxMaaoHoena« 

..........  .............  qaCTb SIlAOCIiepMa.

S m T ' S e K y T O H H o í ^ J K f l y  xopeuiKOM h  noHemcofi, npeacraB Junom eJ
saaaTOK C T e S a  o t x o a h t  eflHHCTBCHHaH K pynnaa ceMHAOjia, K o io p an  

coóoh  3 aHaTOK cTeoJiH, 0 ITT h t  o  k  xaK 6bi oTrpaHHHHBaeT 3 apo-

l  ,3, r o T B3HAOcnepMafl Ha noBepxHocra mHTKa, o6pameHHOH b cropony

S p a o É ™ PBm?HBaeT BOAy, no-ropa» npoHHKaer Eiiy-rp!, ceMeHH, b aapoA nm .
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«H TK a „ o r « , m aM T caxap riw ñ  p L a o p , “ Â « M  e r f k ™ ™  b T »  
POCUJHX ceMGHax ajiewpoHOBue 3epHa Tax * e  pacTBopaioTCH i  HÂyT Ha Sh -

TaHne 3apo flb iu iy , Kax h  KpaxMajibHbie, 
T o ra a  b K jieTKax ajieñpoHOBoro cao  h CTa- 
HOBHTCH 3aMeTHbIMH KpynHbie KAeTOHHbie 
jUI p a i npoTOiuia3Ma h  BaxyoAH c KjieTOHr 
HbiM c o k o m . 3 a p o flb im  nocpeACTBOM ipHTKa 
BlIHTbIBaCT paCTBOpbl HHTaTeJIbHblX Be- 
mecTB, yBejiHHHBaeTCH b pa3M epax; e ro  k o - 
peHb npoôHBaeT noBepxHOCTHyio TKaHb aep-
HOBKH, BX0 AHT B 3eMAK) H HaqHHaeT yCH-
jieHHo BcacbiBaTb BOAy. 3 a  cqeT 3anacHbix 
HHTaTejibHbix BemecTB ceMeHH, npHroTo- 
BJieHHblX MaTepHHCKHM paCTeHHßM, MOAOAOe 
pacTCHbHue ôbicTpo yKopeHHeTCH h n a e r  
nepBbie aeAeHbie jiHCTbn. 1 TepexoA o t  nHTâ-
HHH nOCpe^CTBOM ipHTKa —  CCM H AO AH —  K 
nHTaHHK) Hepe3 KOpHH H AHCTbH npOHCXO- 
AHT nocTeneHHo h m c aa c h h o ; j in n ib  T o r^a  
K o rfla  pacTCHHe A o c ra rH e r SHaqHTeAbHbix 

Phc. 227. noBepxHocTHbie ejión nme- Pa3MeP°B H CTaHCT B03MOJKHbiM aBTOTpoc})- 
HĤ Horo aepHa.CHapywH -  o6ojiomk3 Hoe caMocToareJibHoe HHTaHHe MOAOAoro 
aaoÂa, cpocmaacn c ceMeHeM, non pacreHHH, —  npexpamaeTCH e ro  CBH3b c re  
Hero — aaeHpoHOBb.fi cjioh (a. c) c iweHeM. CBHSb e  ce-
MeaKHMH 3epH3MH 3anacHOro 6eaKa, r
,3a HHM — KpynHbie kjtctkh KpaxMa- *TraK’ B nm€HHHHOM 3epHe coAepxcaTCH
30H0CH0H nacra sHÄOcnepiwa (/cp. k ). ,ZIBa sanacHbix nHTare.iibiibix BemecTBa:

xpaxivtaA h 6ejioK , 3aKA¡oqeHHbiH b a jieñpo-

6er  „ yK y -  Kpy naaTKy , -  J S ' Â , —  ° ™

B oro  U o S a T n  TM¿ r § ™ e eT M IH eC IB a ' 3^ ° ;H o  w T t  TT./xrrrx ^  ) m epo, Myna oy^eT  MeHee nHTaTejibHofł.
OO eCTb AK) AH, OOAbHbie AHaßCTOM —- 
caxapHOH 6o^e3Hbio, —  h m  Ha3HaqaeTCH 
AH3Ta: nojiHoe o icy iC TB H e KpaxM ajia 
h  ca xa p a , ynoTpe&jiHTb x a c 6 3 anpe- 
mae-rcH. Bot ©cjih no^oßpaTb Ha uejib-  
«H uax o6pa3yiom HecH Kax o t x o a  npH 
H3roTOBjieHHH MyKH-KpynaaTKH OTpyôa 
c ajieüpoHOM h H3 3TOH Maccbi Hcneqb 
x jie 6 , SojibHOH h ÆH3Ty ôyfleT  coôaïo-
flaTb H B TO >Ke BpeMH Ôy/ieT HMCTb
x jie ô .

E cjih Bbi npefl-bHBHTe k  nmeHHq- 
HOMy x jie ô y  TpeèoBaHHH MaKcHMajibHoii 
nHTaTejibHocTH, Bbi ne öy^eTe a o 6 h - 
BaTbCH e ro  ocoßeHHOH 6ejiH3Hbi, a 6y- 
ÄGTe TpeßoBaTb T o ro , htoóm  mojiojih Bce 
3epHO pejIHKOM, — TOJIbKO Tor^a, KpoMe 
KpaxM ajia  M yxa 6y^eT  coa,ep>KaTb h a30THCTbie BemecTBa

Hbix n ^  u i°ü  T UeHHUe’ n p °P aCTa,0T ceMeHa H M H ornx a p y ra x  o aho ao jih - 
Hbix pacTeHHH (HanpHMep, naAbMbi, ocokh , jiHAeñHbie h n p .) .  M b i qacTo b h -

z Z Z T  npopocTKH (PHC- 229)> K^ « p ^  cocTOHT H3 KopemKa n?pao?o 
n° lieqKH H HO>KKI1 ( qePeiHKa) CeMHAOAH, JIHCTOBSH qaCTb 

;T ¡ BHyTPH ceMeHH, r Äe H3xo ah tc h  SHAoenepM. nocTeneHHo ce-
R na 3R!fP.3 inCrfrobrBa,0T 33naCHbie BeuiecTBa 3HAOcnePMa, KOTopbie nepexoAHT 
b pasBHBaiomeeeH pacTeHHe, a 33TeM co m hao ah  o raaA aeT .
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JIjIH TOFO MTOÖbl n03HaK0M H Tb'CH C THIIOM C€MH'H Ö63 SHÄOCHepMa, B03b- 
M eM  p a 3 M oueH H oe ceM H r o p o x a  ( P i s u m  s a t i v u m ,  p u c .  230, A). C H a - 

,py>KH o h o  o A e x o  KO>KypoH, npeA C T aB J iH iom eH  coöoh  p a 3 p o c u iH e c H  H H x e ry -  
MOHTbi ceM anoH K H . Chhb K o w y p y ,  Mbi yBH A H M  J iH u ib  A ß e  K p y n H b ie  n o A y u ia -  
pOBHAHbie TAaAK H e COMHÄOAH; pa3ABHHyB COMHÄOAH, O Ö H apyiK H M  KO peaiO K 
h  n o q e q x y  3a p o A b iu ia ;  m ojkho  p a ccM O T peT b , q x o  ceMHAOAH n p H K p e n A H io xcH  
K ceM H AO AbHO M y KOAOHy, t . e . 3 a q ä T K y  cxcö ah  3 a p o A b iu ia ,  H a x o A f lm e M y c a

P accM O TpH M  c&m h  A p y r o r o  A B yce M H A O A b H o ro  p a cT eH H a  A y p w a H a  
( D  a t u  a i  2 3 2 ) .  O c H o L y f o  M a c c y  c e MeHH A y p w a H a  c o c x a B A a e x  s h a o - 
c n e o M  c p e A ^  K o x o p o ro  p a c n o A o a c e H  c o rH y x b i f l  a a p o A b im ; Bbi BHAHxe e ro  
K o n e H L  c  io H v e o M  H a p a cxa H H H  h  aexA H K O M , a a v a x o K  cxeÖ AH c  to h k o h

p o c x a  h  A ß e  H3o r Hy x b ix  x o h k h x  c o m h a o a h . y  2  hT  c ß e x y
He  c j)yH K U H O H H pyiox, n o x a  s a p o A b im  » e  b h h a «  a a p y ^ .  w w  a a  c  y  
o h h  seA eH erox  h  b h i io a h h io x  4>yHKUHio c jw x o c H H x e s a  a o  T e x  P ’ 
p a 30B b io x c f l H3 n o vK H  3eA6H H e A H cxbH  M O A O A oro  pacxeH H H . 
p  P a c c M O x p e H H u e  n p H M e p b i n o x a s a A H  HaM , q x o  3 a p o A b iu ie B b ie  AHCXba 
c e M H A O A H - T p a s H b ix  pacxeH H H  HMCK)X pa3AHHHOe expOSHHe H iy H K U H H . 
E cah ceM eH a c  SH A O cnepM O M , c c m h a o a h  h a h  n p e s p a m a io x c H  b o  B c a c b iB a io -  
m u e  o p ra H b i,  x o x o p b ie  o c x a ro x c a  b  cew eH H  h  h o c a c  e r o  n p o p a c x a H H H  (n m e -  
H H U a) HAH OHH BbIHOCHXCH H 3 HOBepXHOCXb H sAecb, ocBemeHHue COAHUeM, 

"neH e iO T  h n p e ß p a m a io x c H  b  c jjo x o c H H x e O T p y io w H e  o p r a n w  (Ä y p M a a ) .  B  c e -  
MeHax 6 e 3  S H Ä o e ne p M a  C H A b iio  p a a p a c x a io m H e c a  c c m h a o a h  npeA cxaB A H K >T
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coöoh BMecTHjmme 3anacoB nHTaTejibHbix BemecTB, 3a caeT kotodhx h pa3- 
BHBaeTCH Momaoe pacreHbHue; y oahhx pacTCHHö noAoßHbie ceuajto jiw  
ocTarciTca noA 3eMAeH (ropox), y  Apyrnx >Ke bhhochtch ea cßeT, aejieHeKJT 
H BbHIOJlHHIOT CpyHKUHK) <j)OTOCHHTe3a (<J)aCOJIb).

r io c j ie  on jio flO TBopeHHH , bo  Bpe.MH pa3BHTHH 3 a p o flb iin a  h SHAoenepM a 
H y u e ju iy c  («H A po» c e M fln o iK H ) o ß b ira o  HcneaaeT, j in n ib  y  H e K o ro p u x  p a c re -  
HHH (HanpHM ep, y rB o 3Ä HHHbix) KJieTKH H y u e ju iy c a  n o c jie  n p o p e o c a  o h a o a o - 
TBopeHHH HaqHHaioT ÄeJiHTbCH h a a re M  iHanojiHHioTCH nH Tare jibH biM H  B em e- 
CTBaMH. B p e a y jib T a ie  H y u e ju iy c  paspaeraeTC H , h t 3khm n y re M  BoaHHKaeT

TxaHb, ßoraTaa nHTaTejibHbiMH BemecTBaMH, 
oxpyjKaioinaH 3apoAbim. 3Ta TKaHb Ha3bi- 
BaeTCH n e p n c n e p M ,  mto 3H3 hht b ne- 
peBOAe OKOJ I OC e MH H H H K.  y  HHMtpeit- 
HblX (KyBIUHHKOBblx) p3CT€HHH, K KOTOpbIM 
othochtch ßejian KyBmHHKa, ceMeHa HMeioT 
h 3HflocnepM h nepncnepM. B ceMeHax aß- 
jiohh (pnc. 233) SHflocnepM OTcyTCTByeT,, 
3anacbi cocpeflOToneiibi b nepncnepMe h ce-
MHAOJ1HX, HX KJieTKH nepenOJIHeHbl KanJIHMH 
>KHpa H MejIKHMH 3epH3MH ßejixa.

n o  cocTaßy 3anacHbix nHTaTejibHbix 
BemecTB ceMeHa KAaccHt})HUHpyioT Ha He- 
CKOJibKo rpynn. HaAo CKa3aTb, hto ochob- 
HbiMH 3anacHUMH npo^yKTaMH y pacTeHHH 
hbahjotch: yrjieBOAbi, ßejiKH h jkhph . 
OßbiHHo 3th BemecTBa b ceMeHax pa3AHu- 
HblX paCTeHHH npHCyTCTByiOT B pa3HbIX 
cooTHomeHHHx. r io  npeoßjiaflaHHio Toro hah ; 
HHoro 3anacHoro npoAyKTa, He3aBHCHMo ot 
Toro, b k 3khx opranax 3anacbi cocpeAOTO- 
TOHbl, pa3JIHHaiOT:

1. KpaxMajiHCTbie (hjih MynHHCTbie) ce­
MeHa, OCHOBHblM 3anaCHbIM npOflyKTOM 
HBJiHeTcn xpaxMaji (rjiaBHbiM oßpa30M, ce­
MeHa 3JiaKOB — HanpHMep, nmeHHua, po>Kb. 
h AP-). Ohh coßepxiaT h ßejioK, ho b MeHb- 
UieM KOJIHHeCTBe.

2. BejiKOBbie ceMeHa hmciot ßojibinoe 
KOJIHHeCTBO ßeJIKOBblX (ajieüpoHOBbix hjih 
npoTeHHOBbix) aepeH b coneTaHHH c Kpax- 
MajibHbiMH aepHaMH, TaxoBbi, HanpHMep,

HBC. 230. Ce.MH H npopocTOK ro- HeKOTopue copTa coh , ceMeHa A a e o jm  ro -  
pora. A — CTpoeHHe ceMeHH: k. c— p0xa . v  ’
Ko>Kypa ceMeHH; c — ceMflxojiH; ö
n — ncweiKa; k  — Kopemoic; m . ö ' iVlac îHHHCTbie ceMeHa c JKHpHbiM
c— Metro coMaeHeHHH BTopofi ce- MacjiOM, KOTopoe oßbiHHO OTKJiaflbiBaeTCH 

E ~  npopocTOK ropoxa: b bhac Kanejib b caMofi njia3Me; BMecTe 
»“ “ «• C * » ( » »  B MBCJUIHHCTtlX « M iH a x  BBCTO 

„ Haxo^HTCH h ßejiKOBbie (ajieHpoHOBbie)
3epHa. XopouiHH npHMep no^oßHbix ccmhh ^aeT KJieiueBHHa ( R i c i n u s  
v. o m m u n l s), H3 ceMHH .KOTopoß nojiynaiOT KacTopoBoe Macjio, Hcnojib- 
ayeMoe b Me^HUHHe. B KjieTKax SH^ocnepMa KjiemeBHHbi (pnc. 234, A h B) 
Kp°Me Macjia, hmciotch KpynHbie a'jiefipoHOBbie 3epHa OBajibHofi c})opMbi, ao- 
BOAbHo CAOKHoro CTpoeHHH: cHapyjKH — aMop(J)HaH uacTb 3epHa, a BHyTpH 
oejioK npHHHMaeT (J)opMy KpHCTajuia. Bo3Jie KpncTajuia ßejixa naxoAHTcn 
OAHH hjih ÄBa— TpH MajieHbKHx uiapHKa, HaauBaeMbix r j i o ß o H f l a M H .

r o  TaB r jio o o H ^ a  b x o ^ h t  K a jib u n f i,  M arH H fl n  c})oc(|)opHaH KHCJiOTa, n o a - 
TOMy e ro  m o jk h o  paccM aT pnB aT b ksk 3anac HeoßxoAHMbix a îh  pacTenH a- 

BJieMeHTOB —  4>oc4)opa, M a rH iia  h  KajibUHH; n p e A n o A a ra io T , h to  rAoßona’
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npH HaSyxaHHH h npopacTaHHH ccm chh , p a- 
■CTBopHH'Cb nepBbiM, cofleficTByeT^ pacTBope- 

h h k> 3anacH oro  6e jiK a, KOTopbifi haot Ha 
xiHTaHHe pacTymeMy 3apoAbim y.

McTBcpTyio rpynny cocTaBAHiOT TaKHe 
ceMena y k o t o p h x  3anacbi o'rjiaraioTCii 
B BHAe KACTH3TKH. JlyAUIHM IipHMCpOM 
3Toro THna hbahiotch  ceMCHa 6pa3HAbCKOii 
naAbMbi ( P h y t e l e p h a s  m a c r o -  
c a r p  a), H3BecTHbie noA Ha3BaHHCM pa-
CTHTCAbHOH CAOHOBOH KOCTH. TBCpAblH 
BHAOCnepM 9THX CCMHH Ha3bIB3IOT p O T 0- 
B bl M (H3 Hero H3TOTOBAHIOTCH nyrOBHUbl, 
Ha6aAAaiHHHKH A-™ TpOCTeft H 30HTHK0B). 
H3yneHHe M HKpocKonHHCCKoro cpe3a poro-
Boro SHAOcnepMa noK33biBaeT (pnc. 235), 
mo ero kactkh  hm cio t  He6oAbiuyio nojiocrb 
h  cHAbHO yTOAmeHHbie ctchkh , 6AaroAap5i 
OTAO>xeHHK) sanacHoft KJiCTAaTKH Ha nep-
BHHHOH O0OAOHKC 9THX KJICTOK; HX TOACTbie 
CTCHKH npOHH3aHbI XOpOUIO 33MCTHWMH nO 
IJOBblMH KaHaAaMH, 3aUOAHCHHbIMH npOTO- 
M33M Oft. nOCpCACTBOM 9THX K3H3AOB HpO- 
TOnAaCTbl OTAeAbHbIX KAeTOK 9HAOcnepMa 
COCAHHHIOTCH B OAHO H,CAOC. B IICpHOA npO- 
pacTaHHH ccMHH npoTonAa3Ma kactok  3a- 
poAbima h 9HAOcncpMa BbiAeAHer o co ohh  
(bepMCHT —  A H t  a 3 y, ko toPu h  npeBpa- 
m aeT 3anacnyio KAeTHaTKy b caxap, HAym.HH

—Y'c

Phc. 231. CeMsi h npopocTOK 4>ac0JIH* 
A H B — ceiaa cjjacojm: c — ceMWO- 
jih; k  — Kopeiucnc; n -  noaeaKa. B 
mopocTOK: h . k — HaAceMaAOJib 
KoaeHo; c — ceMafloaa; n. k  — noa- 
ceMHAoabHoe kojicho; n . Ji 11 1 

Bbie ancTba.

Ha nHTaHHe 3apoAbimy. Poro-

Phc. 232. CTpoeHH^^eHH HypMaHa ^^^Kope^uoK11̂ ' m m k o m !
£yPanpCopeacTaHHe ceMena «/pMana: «-KopemoK B -«B eTym aa  Bema Aypnana c Moao- 
o  AbIM nao;;oM { n / i ) .
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pue ïpTra^pacTCHHHT C€M6Ha tJ)H,IHKOBOÎi najibMbi, Kot})e h Hekoto-

apejibiMH, BCXOJKHMH y>xe b njioAax Ha MaTe-
pacTeHHH- M »'e npmiijiocb OAHamau 

Haô^joflaTb pacTeHHe Max ( P a p a v e r ) .  Bujía 
Ä° ™ Ba*  oceHb, h bot b hhW  okthödh 
Kor^a noro/ia 6buia Tenjiaa, h yBK^eji, hto Ha 
rpamtax naioflbi-KopoôoHKH Maxa npeBpaTH- 
.nHcb b xocMaTbie rojioBbi. q T0 >xe oxa3ajiocb^ 
CeMeHa b xopoöoaxe npopocjiH h hPo6h;ih ee
nicTOlxIMCHr K0PO6° [1Ka noKPb,JIacb aejieHbiMH- 
pocTxaMH. CeMeHa npopoc jin , x a x  to/ ibko
B jia ra  npoHHXjia BHy Tpb naio^a, h C M ora jia  hx.

bCTb pacTeHHH, y  xoTopbix ceMeHa aojhk- 
Hbi npopacTaTb ce im ac >xe noc jie  pacxpbiBa- 
hhb naio^a, HHaxe ohh rnÔHyT ot BbicbixaHHH- 
TaxoBbi, nanpHMep, ceMena HexoTopbix bhæob 
KHc^Hub, (O  X a 1 i s r u b e 11 a). H mZ tch

V ^ Pa™ °e HMeHHe- CymecTByioT pacTeHHH, 
y xoTopbix ceMeHa bcxoæht Tojibxo qepe3 h°*  
cxojibxo jier. 3 to SHaaHT, hto, xor^a 3TH ce­
MeHa omajiH ot MaTepHHcxoro pacTemm 3a- 
po^biui B HHX eme ne 6b,,, ÂociaTO " i p a l  

^T’ ceMeHa He roTOBbi x npopacTaHHKj Co 
3peB3HHe npoAcwmaeTca b hoxohihhxch njro- 
Âax h nocjie OT^ejieHHH hx ot MaTepHHcxoro 
opraHH3Ma HHor/ia b TeaeHne ßojiroro BpeMe- 
HH_ y  xaxHx pacTeHHH 3T0 name Ha6jiK)flaeT-
n n e L u v  * ’ KOTOpb,Ie OKa3LIBaf°TCH HOTOMX3MH 
ÂpeBHHx pacTeHHH, HacejiHBuiHx Jieca TpeTHH-

TeMHH paaBHTHa; ôucTpoTa p a ^ T H ^ ^ e Z « ?

Phc. 233. npoÆOJibHbifi pa3pe3 
Litp63 cejvui HôjiQHH: K — KOHiypa 
ceMeHHj n — ncpncnepM; c — ce- 
mhaojih; m  — iu^e^Ka  ̂k  — Kope-

1UOK.

~ s ’ -

- Ä  k=
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hhh k  a och h ( C a s s i a )  — npcACTaBHTCAH ccMciłcTBa ue3aAbnHHHeBbix (poA- 
CTBeHHbix ceMeiicTBy 6o6o bm x ) —  He yTpaTHAH onocoÖHOCTH k  npopaoraiiH io 
nocjie 85 act . Ce Me Ha jiOTOca ( N e l u m b o )  coxpamnoT BcxoxxecTb okojio 
100 ACT. HeKOTOpbIM paCTCHHHM CBOHCTBeHHa TaK Ha3bIBaeMaa «(JjpaKUHOH- 
naa BcxoJKecTb ccmhh», t . e. ccMCHa B tchchhc BereTauHOHHoro nepnoAa 
npopacTaiOT napTHHMH ne p ea HcxoTopbie npoMCJxyTKH BpeMCHH.

B hcm 6h oao ranee xo e 3H anemie stoto hbachhh? ÆonycTHM, hto bochoh 
qacTb ccmhh npopacTacT; ho 3aMopo3KH hah HaerynHBmaH 3acyxa noryÖHT 
Bee BCXOAbi; Tax xax b 3cmac eme ocTaAHcb HeB3omcAiHHe ceMeHa, ohh Aa- 
AyT HOBbie BcxoAbi, a ecAH nornÓHyT h 3th b c x o a h , to Ha cACAyiouiHH to a , 
hah nepe3 HCCKOAbxo act, KorAa öyAyT SoAce ÖAaronpHHTHbie ycAOBHH,. 
B30HAyT OCTaBIHHCCH B 36MAO CeMCHa. TaXHM OÖpaBOM, OKa3MBaeTCH, HTG
neo a  ho B p e M en ho e co3peBaHHc h npopacraHHe ceMHH cnacaeT AaHHbiii bha
paCTeHHH OT B03M0JKH0H THÔeAH (OT 
BUMHpaHHH).

PacTHHyTan BcxomecTb ccmhh 
CBOHCTBeHHa MHOTHM HaiHHM COpHbIM 
paCTeHHHM, — 3TO Ha AO yHHTM B3Tb 
B C€AbCK0X03HHCTBeHH0H npaXTHXC, 
npH OpraHH3aUHH npaBHAbHOH 6opb6bI 
C COpHHKaMH.

M eA O B ex nyTCM H c x y c c T B e H H o ro  
O TÖ opa noA yH H A  ceM eH a x y A b T y p n u x  
p a c T e H H ił, H a n p H M e p , xacöhhx  3 A a - 
KOB, KOTOpbie BCXOAHT OÖblXHOBCHHO 
Bee OAHOBpeMCHHO, eCAH HX XpaH H Tb 
K a x  C A eA yex. O A H a x o  x a > x A o e  HBAe- 
HHe HMCCT CBOK5 npOTHBOHOAOHÍHOCTb,
Tax H 3ASCb: B AOHiAAHByX) OCCHb Bee 
ceMeHa B CHonax, cBocBpeMCHHO He 
yöpaHHbix c noAH, MoryT npopacTH h,
TaxHM o6pa30M, cpa3y Becb ypom aii 
HorH Ô H eT.

K ochcmch Tenepb AeTaAcñ
C T p O ê H H H  O Ô O A O H X H  CC­
MC H H. M u  y>xe 3HaeM, hto oöoAonxa,
HAH KO/Kypa CCMCHH,B03HHX3CT H3HH- 
T e ry M e H T a  ( h a h  n o x p o B a  c c M H n o n x H ).
Bo3bMCM 3peAOe CeMH rOAOCeMCHHOTO XBOHHOTO paCTCHHH THCCa (1 a x u s  
b*a c c a t  a, pnc. 236). O ho oxpyjxeHO mhchctmm  npHceMCHHHxoM _hah xpo- 
BeAbXOH B BHAe HpXOKpaCHOTO ÔOXaAbHHXa (pHC. 236, A ) ,  KOTOpblH CAy>KH I 
AAH npHBACHCHHH nTHLI,, HHTaiOIH/HXCH 3THM npHCeMCHHHXOM (AHCTbH H ce-
MeHa SToro pacTeHHH n/ioBHTbi, ho KpoBejibKa 6e3BpeÄHa). Msynan nonpoB 
ccmchh (pnc. 236, B),  Mbl oÖHapyjKHM, HTO Ha snHAepMHce CHapyJKH h b ho- 
aocthx ero xactok OTAaracTCH npoèxoBoe BemecTBo; hoa  hhm hmcctch 
MOIHHblH CAOH H3 HCCXOAbXHX pHAOB XaMCHHCTblX XAeTOX. Ha3HaHCHHC 
3TOrO CAOH nOHHTHO: CeMH THCCa, BaiHHLUeHHOe npO’THbIM AepeBHHHCTbIM 
noxpoBOM, npoHAH khihchhhx nTHUbi, BbiöpacbiBaeTCH Hapy>xy, hc noTcpHB 
BCXO>K€CTH.

Co3peBHiHe CeMCHa mhothx pacTeHHH BCTynam  b n e p n o A  n o x o a ,  
KOTOptJH y HCXOTOpblX CeMHH AAHTCH OHCHb AO ATO. B TeHCHHe 3TOTO BpC- 
MCHH CCMH HOABepraeTCH pa3H0 0 6 pa3HbIM B0 3 AOHCTBHHM BHeUIHerO MHpa, 
xpoM€ toto, HacTo, ÖAaroAapn oöhahk) nHTaTeAbHbix BemecTB b ceMCHax, 
HMH HHTaiOTCH HTHHbl H ApyrHC npeACTaBHTCAH JKHBOTHOTO MHPa, HOSTOMy 
ceMeHH nocTOHHHo rpo3HT rHÖeAb, oho öeasauxHTHO. W bot, B pe3yAbTaTe 
ecTecTBeHHoro OTÖopa y  ccmchh BbipaßaTbiBaeTCH nAOTHan, tbcpabh  xo- 
mypa CHapyxiH xyTHHH3HpoBaHHan hah c onpoöxoBeBuiHM snHAepMHCoM,. 
nOA XOTOpWM HepCAKO HMCCTCH XaX 6bl (pyTAHp H8 XaMCHHCTblX KACTOK.

Phc. 235. KaeTKH SHAOcnepMa ceMenw 
caoHOEoñ naabMbi (P h y t e 1 e p h’a s): up 
— npoxon.iacT; o  — yTOJimemiue oóojiohkh 
KJieTOK̂  cocToamne h3 3anacHOñ KaemaTKH; 
n . K — nupoBbie KaHajibi, nocpeACTEOM ko-  
Topwx coeAHHsnoTca npoTonaacTu coceA- 

HHX KaetoK.
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TaKOH npoTObiH Hapy*HbiH samarabiił noKpoB ceivieHH mjenjrrcTBveT 
acHKOMy BHeuiHeMy bosäcbctbhk) na 3apoflb,ui h otäocS S  npenHTCTByeT
_ *  nepH0Ä nOKOH B ceMeHax npHocTaHaBjiHBaiOTCH *H3HeHHbie nno-
5 * “ “ ' 0/iHaK0 HejTL3H yTBepxaaTb, hto b hokohuihxch ceMeHax cobcp- 
rneHHO npexpamaioTCH Bce <})H3HOJiorHHecKHe npoueccbi. OnbiTbi noKa3u- 
BaiOT, hto B CTaAHH noKOH ceMH AbiiuHT, ho noTpeóJineT Hpe3BbiLiaHHo Manoe 

jiHHecTBo KHCJiopo^a h BbinenneT Hpc3BbiqaHHo Mano yrjieKHCjioro ra3a 
M o>kho cxasaxb, hto o(Se3Bo*eHHoe, noKonmeecH c î m S t o  b m
CTOHHHH, ÖJIH3KOM K HHaÖHOBy; B H€M HO 33MeXHO H ^H bL hH H T h3HH HO

'OHO He Tepaex chocoöhocxh k hkxhbhoh jkhshh, Kompan n l v S x ! «  
a  Hew npH H3jihhhh cooxBexcxßyiomHx ycnoBHÖ. P nP<>eW aeTCH

Mbl 3'Haew, HXO npoTHBonononcHOCTH B33HMHO npoHKKaiOT ÄPyr B Hpyra;

npoÄOibH w« ^pa3pe3 ceMHHTHCca:CaM3nHTOPMHc"
c. k  cæoh KaMeHHCTbix kjictokj sen— sHaocnepM; 3 — 3ap<wbim. P ’

® CTaAHH noKOH COMOHa 4)H3HOJIOrHHeCKH nOHXH HenOABHKHbl B TO )KP 
BpeMH OHH Moryx HaXOÄHXbCH B ^BHJKOHHH M e X a H H H6C KO M. B C3MOM nene 
ceMOHa —  3X0 eflHHcxBOHHaa nerKan qacxb pacxeHHa, Koxopaa aBJiaexca Kan 
6bl OpraHOM ABHJKOHHH HpHKpOHJieHHOrO K HOHBO paCTOHHH. Ce Mena COBep- 
rneHHO cBOÖOÄHbi, Kor^a ohh OTnennioxcH ox pacxeHHH, ohh naocHBHo mo- 
ryx ^exexb no Bexpy, Moryx nBHraTbcn, cxpaHcxBOBaxb

B 3X0H chocoöhocxh coMHH h nnonoB nepeMemaTbcn b npocxoaHcxBe
KPOOXCH OrpOMHblfł ÖHOJIOrHHeCKHH CMHCJI. JifiJIO B TOM, HTO y paCTCHHif
b npouecce ecxecxBOHHoro oxöopa, BbipaÖoxaj.acb cnocoÔHOcxb k hckjikjhh- 
xenbuoH hjioäobhtocth, naßpHMep, neöena (Mapb) Öenan h sapasnxa (O r o- 
innnnn 6 c um  a n a)> napaaHXHpyromaH Ha noflcwiHenHWce, naiox oKono
100 000 ceMHH, HeKoxopue opxHÄHtie (M a x i 11 a r i a) — 1 ' / 2 MHnnnoHa 
comhh! 3 nJIOÄOHOCHUtee AePeBO TOnojIH wonteT Äaxb okojio 28 mhjmhohob

/ U h cymecTBOBaHHH K am oro  Bnna pacTOHHH npesBUHatao B3>kho 
HTOObi MHoroHHcneHHbie coMOHa pacnpocTpaHHjiHCb nonanbuie ot MaTepHH- 
cKoro pacxeHHH. rionanan b pa3Hbie ycnoBHH, öonbman nacTb ccmhh Bce nee 
norHöaeT, 3axo MOHbuian nacTb, OKa3aBuiaHCH b öonee önaronpHHTHbix yc-
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■nobhhx, npopaCTaeT, pa3 BHBaeTCH bo B3pócjioe pacxeHHe, «oxopoe caosa 
AaeT MHOJKeCXBO CCMHH, OÓeCneUHBaiOmHX HOXOMCXBO H 3 aBoeBbiBa¡omHX 
ÜOBbie TeppHTOpHU.

H  bot m m  bhahm , uto y paexeHHñ b npouecce e cxecxBei¡horo oToopa 
OoHBHJiHCb p a 3 ho 0 6  p a 3 h e huí a e cneu.HajibHbie npHonócooJieHHH k pacnpocxpa- 
HeHHIO CCMHH H nJIOflOB.

CymecTByeT mhoto pacxeHHH, ceMeHa KOTopbix pa3 HOcnxcH BexpoM, —  
Hx mm Ha3biBaeM a n e M o x o p a M H  (aneMOC —  Bexep, xopeo —  cxpaH- 
CTByro). 06biUHO axo MejiKHe, jierKHe ceMeHa, -CHa6 >KeHHbie jiexaxejibHbiMH 
npHCnOCOÓJieHHHMH. B03bMCM C6 MH COCHbl (pHC. 237, A), y  Hero TOHKOe 
XpblJIO ÓJieflHOH OKpaCKH, HHJKHHH uacxb KOToporo oKpyiKaex CCMH. KaK 
pacnpocTpaHHiOTCH noflofiHbie ceMeHa? Ha aepeBe ohh HaxoAHTCH Ha 3Ha- 
'iHTeJibHoñ BbicoTe; Bbinaflaa H3 hihihkh , ohh onycKaioxcH bhh3, aejiaH npu 
3K )m BHHTOo6 pa3Hbie A3H>KenHH, Gjiaroflapn ueMy nafleune necKOJibKO 3a- 
MeajiaeTCH, a Bexep b axo BpeMH othocht hx b cxopoHy. X oxh KpbuiaTue 
ceMeHa cochu h ae ouenb xoporno npHcnocoóJieHbi k nojieiy, HaSjiioaeHHa 
noKa3 ajTH, uxo ohh MoryT Qhixb oxHecenu Ha paccxoHHHe okojio 4 k m  c no- 
Mouibra BeTpa.

Phc 237 CeMeHa, pacnpocTpaHaeMbie seipoM (aneMOXopbi). A — ceMH cochu. B BeTKa 
HBhi* c náonaMH (ai, «3 KOTopux Bbici.maioTca ceMena; í — OTfleabnoe ceMH c xoxojikom. 
B  — pacKDbiTbift' naon c ceweHaMH raan-uan ( C h a m a e n e r i u m  angust l f o^  

l i u m ) ;  a — oweJibHoe ceMa c xoxojikom.

Bo3bMHTe ceMH hbm (S a 1 i x, PHC. 237, 6). Bu BHAHxe, uto y Hero 3a 
cuex KJiexoK anHAepMHea o6pa3yexcH uejibiií nyuoK bojiockob, Ha3biBaeMbiH 
xoxojikom; xaxoe ceMH, CHaSiuennoe xoxojikom, Ha3biBaiox oóhuho j i e x y u ­
s o  ñ, xax K3 K XOXOJIOK HBJIHeXCH UpHCHOCO6 JieH H6M AJIH JIOJieXOB C nOMOHIbK). 
Bexpa. Hacxo m o k iio  naSjuoAaxb xaxoe HBJieHHe: no óeperaM pex pacxex 
MHoro hb Bexep noAXBaxbiBaex hx J ie m ie  ceMeHa h ocbinaex hmh BHOBb 
H03HHKUiyi0 OXMeJIb, —  BCH OXMCJIb HOlKpblBaeXCH BCXOfl3MH HBbT, H MHOJKe-
cxbo mojioabix pacxeH H H  3 a c e jiH e x  s x y  o x M e jib .

Korua Bbi epiexe bo Bxopoií nojioBHHe Jiexa no »ejieanoH Aopore, bu 
nacxo BHAHxe okojio nacbinn pacxeHHH c KHCXbio KpynHbix apKopo30Bbix 
UBexKOB,— 3 xo KHnpeñ hjih HBaH-uaS ( C h a m a e n e r i u m  a n g u s i i -  
f o 1 i u m ). MejiKHe ceMeHa c xoxojikom 3 aKJiioueHbi y ñero B njioA 
SJiHHHyio yaKyio KopoóouKy. B cyxyio noroAy KopoóouKa pacKpbiBaexcH ue- 
TmpbMH cxBopxaMH (puc. 237, B) h H3 Hee BbicbinaioxcH. ceMeHa-jiexyuKH, 
Koxopbie noflxBaxbiBaioxcH h ahJisko pa3 HOCHXicH BexpoM. Xoponio npncno- 
coójieHHbie k «nyxemecxBHHM» ceMeHa axoro pacxeHHH oóecneuHBaiox mnpo- 
Koe paonpocxpaHeHHe; axo noBceMecxHoe pacxeHHe, Bcxpeuaioui,cecH b Jiê  
cax, Ha HacbinHx, y KaHaB h «opor, hohbjihqxch nnoraa b rpoMaaHOM 
sojiHuecxBe nocjie nopyfíKH h jiecHbix nomapoB.
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H hO'6 CTpoeHMé HiMêKJT C«M6Hâ paCTéHHH, KOÎOpbie pa3HOCHTCH >KHBOT' 
HblMH; OHH H33bIBaK)TCH 3 0 0 X 0 p 3 M H .  KaKHMH OCOÖCHHOCTHMH OÖJiaüatOT 
3TH ceMena? ripe>KÄe Bcero o h h  npe/tCTaBJiaioT co6o h  xopomyio namy; o h H 
HMeiOT SHflocnepM, ôoraTbifi HHTaTejibHbiMH BemecTBaMH. Tanne ceMeHa co- 
ÔHpaiOTCH JKHBOTHblMH B ÔOJIblHOM KOJIHHeCTBe npO 3anaC, nepÇHO'CHTCH H Mil 
qacTO Ha ôojibuioe paceroHHHe. Hanpimep, ôejiKH h  c o h kh  iiirraiOTcn ceMe- 
naMH («opemKaMH») KeflpoBoíi c o c h h  (c m . p»c. 187). Zlejia» 3anacbi, ohh 
pacTacKHBaioT s t h  ccMcna, ho  no nym  na-CTb c o m h h  p o h h io t  na HexoTopoM 
paCCTOHHHH OT M3TCpHHCKOTO pâCTGHHFl. BjiarO^apH 3TOMy, IipOpCHT B30 - 
HieAUIHX CeMHH yBGJlHHHBaeTCH.

CeMeHa, KOTopuMH nUTaiOTcn ¡nepejierabie iiTHUbi, nacTO npucTaioT k hx
KJiK)By, onepeHHK) h JiannaM h , thkhm  o6pa- 
30M, jierKo nepeHocHTCH Ha rpoM a^nue  pac- 
CTOHHHH. TaKHe ceMeHa Ha3bIB3IOTCH O p H H' 
T o x o p H H M ' H  (ot rpenecKoro opHHc — 
nTHna, xopeo —  CTpaHCTByra, H^y). K  opHHTO- 
XOpHbIM MOÍKHO OTHeCTH H CCMeita THCC3, 
y  KOToporo npHMaHKoñ ajih nTiiu HBjweTcfl 
COHHblH npHCeM€HHHK (CM. pHC. 236).

HHTepecHbiiï npHMep 3ooxopoB ßaiOT ce­
MeHa HeKOTOpblX TpaBHHHCTbIX JieCHblX p3CTe- 
HHH, HanpHMep, /lyniHCTOH (j)HajiKH ( V i o l a  
o d o r a t a). PaccMaTpHBaa ee cpaBHHTejibHO 
Kpynuoe ccmh (pnc. 238, A ) ,  bm yBHAHTe Ha 
HCM xoporno 33MeTHbIH npH/UTOK H3 MHrKOÎïi 

COHHOH TKaHH. 3ro  Tax Ha3MBaeMbiH npHceMeHHHK HjiH KapyHKyji; MypaBbHj 
oxotho noe^aiOT stot ripH/paioK, oct3Bjihh ceMeHa h eno b p e>K Æe h H bi m a. 
riepeTacKHBan 3th ceMeiia b cboh rHe3Aa, MypaBbH no Aopore TepniOT hx 
h T3KHM o6pa30M cofleiïcTByjoï pacnpocTpaneHHio pacTeHHH. íloAoóHbie 
ceMeHa c mhchctmm npn^aTKOM HMeer hhctotcji ( C h e l i d o n i u m :  
m a j u s ,  pnc. 238, 5 ) ,  MapbHHHK ( M e l a m p y r u m  n e m o r o s u m ) ,  
o>KHKa ( L u z u l a )  h ap.

Taxyio rpynny 30oxopoB, y KOTopbix ceMeHa paBHocjrrck MypaBbHMH, 
Mbi Ha3biBaeM m h p M € K o x o p  a m h (rpenecKoe MHpMeKC —  MypaBefl. 
xopeo —  cTpaHCTByio, H^y).

Phc. 238. MupineKoxopHbie (pac- 
npocTpaHHeMbie iwypaBbHMH) ce- 
MeHa. A — ceMa 4>HajiKH B — mh- 
CTOTeaa. B oóohx cayiasix a — 

npHceMeHHHK.



F J I A B A  X V II

n ji o a  w

H t s k , mh  y x e  3HaeM, hto ccmh npeACTaBjraeT c o 6o io  p a s p o c m y io c H  
ceMHUOHKy, b KOTopoñ1 HaxoABTicH1 a a p o A H iii h 3anacHbie nH xaxe jibH bie  Beme- 
CTBa, a íijiqa — 3to  paapocniaH CH n o c jie  upouecca on jioA O TB ope iH H íi1 3aBH3b 
C 3 aKJH0 HeHHbIMH B HCH CCMCHaMH.

nocjie onbiJieHHH ubctok yBHsaer; aacbixaiOT h oxnaAaiOT ero t h *ihhkh,
BCHHBK, HaffleJIHCTHKH, OC'raeTCH 3aB5I3b. Fio/!, BJIHHHHCM p a 3BHBaK)OJ,erOCH 
s a p o A b iu ia  c tc6jih  3aBH3b paspacT aeT ca , h  ce CTeHKa npeBpam aeTCH b cxeH K y 
n j io ^ a  h jih  TaK Ha3biBaeM biñ o  k  o  ji o  n  ji o  a  h  h k  (n  e  p h  k  a p n h  h ).

ü p H  coapeBaHHH njiOAa okojkmijioahhk npexepneB aeT  pasjmaHbie H3Me- 
hchhh: y  oahhx pacTCHHH oh A e jia e T ca  cohhhm, mhchcthm, y  A p y rn x  cxaHo- 
BHTca cyxH M  H A a /b e  aoPOBHhh'CTHM. B  KO H ue koiiuob o Q p a a ye xc íi h j io a , na- 
nojIHCHHblH CCMCHaMH.

r i j i o f l  b HÍH3HH pacTCHHa n rp a c T  cym ecTBCHHyK) p o jib . O h  m o >k c t  c n o - 
codcTBOBaTb ncpO KHBaHHio T o ro  rJ iy 6o K o ro  h o k o h , KOTopbrii h b jih c tc h  cboh- 
CTBOM MHOTHX CCMHH; HO B TO >K6 BpeMH HJIOA MO>KeT ÓbITb H OpraHOM 
nepeABHJKCHHH, moxcct cofleHCTBOBaxb p a c n p o c x p a h c h h k> c c m h h . O aeHb 
iia c x o  h m c h h o  i ij io a  H 6e p e t Ha c e 6a ibyH K m no a b h j k c h h h , aace jieH H a h o b h x  
np ocxp aH cxB  ceMCHaMH AaHiHoñ u iopoa h .

r io a x o M y  cTpoeHHe ujioaob, h x  MQpijxwiorHHeciKaH h  ÓHOJiornaecKaH 
K jiacc ii(bnK au,H a a j m  Hac xaK>Ke hc  i6c3p a 3JinaHbi.

Kan h Boe Mopí})OJiormecKne KJiaccH(j)HKanHH, KJiaccH^HKauHa hjioaob 
na  nepBbiñ B s r jia A  K a a íe xca  xojibxo acjiom naMaxn. Oah3ko sto hc cobccm 
Tan: Harna sa/taaa 3aK J iioqaexca  b tom , hto6h  yMCTb buboahtb oahh thh

u jio A a  H3 a p y r o r o .  „  , „
B b ixoB b ie  TepMHHbi hc ro A a x c a  ají a HauieH ¡k j ia c c H cj)h k a h h íz . O h h  oaeH b 

orpaH H aeH bi h  ochob3HH Ha noTpeÓJicHHH a s h i ih x  iijíoaob. ü o sT O M y, rota a 
CBeAeHHa o  m io A a x  H a a a jin  npHBOAHTb b  cncTCM y, o K a 3 a jio c b , h to  fiuTO B bie  
TepMHHbi b cHCTCMy hc y  k  i a a  h  b a K )r c a , h np nu iJ io cb  eo3A aB axb  na yH H y io  
HOMeHKJiaTypy, KOTopaa He coB n aA a cT  c ó h t o b o h  (xa tc b 3t o m  m h  y 6eAHMca

na  paA e rrpHM epoB). „ ,
HaAo, OAH3KO, cKaaaxb, aro  nona eme hc cymecxByeT cahhoh o6m e- 

npH3HaHHOH HayaHO pa3paóoTaHHoíi k j i a c, c h (¡i ji k a h h h hjioaob. FIosxoMy 
m h  orpaiinanMCH yKa3aHHeM neKOTopbix cymectbe 11 h h x npH3Ha¡KOB cipoe- 
hhh iijíoaob, Koxopbie npHHHMaroTCs BO BHHMaHHC npn nonbiTKax nocTpoe- 
hhh k jiacchcjjhkauhh hjioaob. yaHTbiBaroxcH cjieAyiomne npH3HaKH:

1) MHOrOCCMCHHOH HJIH O A HOCC MCH HO H njIOAí

1 y  HeKOTopbix pacT&HHH (HanpBMep, v KyjibTypHHx — BHHorpaaa, mrrpycoBHx) 
oGpaaoBaHHe nJioAOB npoHcxoflHT Sea npeABapmeJibHoro npopecca onjioaoTBopeHHfl, _h 
Torfla BoaHHKaioT SecceMeHHbie njioAbi. 3 to «BJieHHe nasbiBaeica n a p T e H O K a p n a e H .
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2) KOHCHCTefiUHjj CTetíkH nAOAa — cyxóñ h a h  c o u h h h  nAOA;
3) pacKpuBaíOLUHHCH (coapeBiiiHH ruiofl pacKpbiBaeTCH h H3 Hero Buna* 

AaiOT ceMeHa) hjih HepacKpbißaioiirHHCH (o k o a o k a o a h h k  a o  npopacTaHHfl 
OKpy>KaeT ceMH, ocTaßancb ero BTopofi 3aiiiHTHOH CTeHkoñ); y  pacKpbiBaio- 
lUHXca njioAOB HMeeT 3HaneHHe cnocoö pacKpbiBaHHB riAOAa;

4) MH CAO riAOAOAHCTHKOB, H3 KOTOpblX 0 '6pa30B aA C H  I1AOA.
OcHOBHbIM HCXOAHbIM THIIOM nAOAa, HBHÖOAee ApCBHHM IlO IlpOHCXO-

JKAeHHIO, HBAHeTCH A H C T O B K 3  (pHC. 239, A). 3 to— cyxóñ MHOrOCeMeH- 
HOH paCKpbIBaiOmHHCH T1AOA, 0Öpa30BaHHbIH OAHHm nAOAOAHCTHKOM. 3AeCb 
riAOAyuiHH ahct Kan 6 bi CAO>KeH nonoAaM BAOAb CBOeH AAHHbi; BepXHHÜ 
KOHeu cpeAHen jkhakh npeBpamaeTcn b pbiAbue, a lepeinoK —  b Ho>KKy. 
M ec ió  cpacTaHHB KpaeB haoaoahcthkob Ha3biBaeTCH 6  p io m h h  m  u i b o m , 
3AeCb >Ke K KpaHM riAOAOAHCTHKOB —  IipHKpenAHIOTC5I CeMHnOMKH; CpeAHHfl 
>KHAK3 ÜAOAOAHCTHKa HOCKT Ha3B3HH€ C I l H H H O r O  UI Ba.  PacKpbiBaeTCH 
speAaa ahctobk3 no öpiouiHOMy inBy. Pcako ahctobkh b uBeTKe oöpasyioTCH

Phc. 239. Thiiij cyxHx pacKpuBaromaxca ijjioäob h cxe.Mbi hx 
pacKpuBaHHa. A — aHCTUBKa; B 606; B — CTpyioK; e -  c ipy-

MOMeK.

n o  o a h o h , Maipe b  o a h o m  itßeTKe npHcyTCTByeT n o  HecKOAbKy a h c t o b o k , 
H TOTAa TaKOH nAOA Ha3bIBaeTCH C Ö O p H O H  HAH CAOJKHOH A H C T O B-
k  o h [KaAy>KHHira — C a l t h a  p a l u s t r i s  ( c m . pnc. 243, E), BOAOcöop — 
A q u i l e g i a ,  öopeir —  A c o n i t u m ].

Ot AHCTOBKH M3AO OTAHHaeTCH no BHAy nAOA 6 0 6  (pnc. 239, E).
B o 6 T3K>Ke HBAHeTCH cyxHM MHoroceMeHHbiM pac.KpbiBaiourHMCH HAO- 

ÄOM, 06pa30BaBUIHMCH H3 OAHOrO nAOAOAHCTHKa, HO B OTAHHHe OT AHCTOBKH 
ceMOHa y nero npHKpenAeHbi k  cnHHHOMy uiBy, h pacKpbiBaeTCH oh no AßyM 
HIBaM ÖpiOUIHOMy H OnHHHOMy, HAH, KaK rOBOpHT, 606 pacKpbiBaeTCH 
AByMH CTBOpK3MH.

Ot 606a HyJKHO OTAHMaTb C T p y q O K  (pHC. 239, B). 3 TO TO*e cyxóñ 
MHOTOCeMeHHOH pacKpbiBaiourKHCH nAOA, HO OH OÓpaSOBaH AByMH KAOAOAH- 
cthk3mh; Kpan hx, cpacTaHCb, 0'6pa3yi0T icaK 6bi paMy eo cpeAHHHOH nepe- 
rOpOAKOH, IHa KOTOpOH CHAHT CeMCHa no OÖe CTOpOHbl. n PH cospeBaHHH 
CTpyMKa oöe CTBopKH ero ornaAaiOT, h ceMena HeKOTOpoe BpeMH bucht 
Ha neperopoAKe.

E c a h  606 cBOHCTBeHeH ceM eH C TBy 6 o 6 o b h x  ( r o p o x ,  d ia c o A b , 6 o 6 b i,  c o h , 
a x a u H H ), To c T p y n o K  x a p a K T e p e H  a a h  K pecT O irB eT H b ix  pacTeH H H  (K a n y c T a , 
pena, ro p n H u a , cypenKa).

3Aecb Mbi BCTpeuaeMCH c oqeHb pe3KHM npoTHBopeuneM b ynoTpeöAe- 
HHH TepMHHa B ÖblTy H B HayKe. B 0 6 in,e>KHTHH CMeiUHO CKa3aTb «ÖOÖbl ro -

305



poxa», oßbiHHO roBopHT «CTpynKH ropoxa». Ho Hejib3H Ha3BaTb oahhm  h TeM 
>Ke cjiobom h njioflbi KanycTbi h ruioflbi ropoxa, TaK KaK ohh pa3JiHHHhi 
no npoHcxo>K/i:eHH:o h no CTpOCHHIO.

HeTBepTbiH ran cyxnx pacKpuBaroiunxcH nJiOAOB, HanöoJiee pacnpocipa- 
tteHHbifi, — a to K o p o ö o i K a .  Jlyniue Bcero OHa npeflCTaBJieHa y MaKa 
( P a p  a v e r ,  pnc. 240, A ). TaKasi KopoßonKa o6pa3yeTCH H3 MHornx njio- 
Aojihcthkob; Ka>KAbiH ohoaojihcthk KOHvaercH jionacTbio pbijibua, coBOKyn- 
HocTb KOTopbix o6pa3yeT KaK 6bi 3Be3ÄOVKy. 3aBH3b BHyTpa pa3aejieHa 
HenojiHbiMH neperopoaKaMH. Kopoßowa MaKa pacKpbiBaeTCfl ÄbipoHKaMH, 
KOTopbie nojiynaioTCH tskhm oßpa30M: pbijibira nocTeneHHO flepeBeneror, 
a CTeHKH KOpoßOHKH KOJKHCTbie, OHH npH BbICbIX3HHH OKHMaiOTCH H OTKpbl- 
BaioTCH Haßepxy ot pbijibua, oßpasym ca AbiponKH, nepe3 KOTopue Bbicbi- 
naioTCH ceMeHa. Thökhh cTeßejib MaKa Ha BeTpy pacKavHBaeTCH h npH Ka>K- 
Aom noKavHBaHHH BbißpacbiBaex »eKOTopoe KOJinvecTBO c€mhh.

EcTb, ofliiaKo, copia MaKa, cneuHajibiio coaAaHHbie vejiOBeKOM, y koto- 
pbix b KopoöoHKe He oQpaayiOTCH AbipovKH; njiOA ocTaeTca 3 aKpbiTUM, 
H ceMeHa He BbicbinarorcH H3 Hero.

KopOÖOHKH B6CbMa pa3HOOÖpa3HbI KaK HO HHCJiy BXOÄHIHHX B hhx njio- 
AOJIHCTHKOB, T3 K H nO CnOCOßy HX paCKpbIBaHHH H paaÖpaCblBaHHH CCMHH.

Phc. 240. Cnoco6bi paCKpbIBaHHH Kopo6<mn. A — AbipowaMn (y MaKa); 
ß  — 3y64HK3MM (y tbosähkh); B —  KpbimeMKOH (y 6eaeHu); r  —  ctblp- 

icaMii (y (fmaaoK).

ECTb KOPOßOHKH, KOTOpbie paCKpblBaiOTCH Ha BepxyiUKe SyßHHKaMH 
(rBOBAHKa -  D i a n t h u s ,  pnc. 240, E ), hjih o t  BepxyuiKH Kopoßornm o t a c - 
jihctch cneunajibHaH KpbiuieHKa (fie jieH a H y o s c y a m u s  n i g e r ,  
pnc. 240 B ). H Hor.ua KopoßovKa pacTpecKHBaexcH CBepxy Aonnay mejiHMH 
no B cefl’ AJiHiHe o6pa3yrom HX ee njioAOJiHCTHKOB; TorA a  roBopHT, hto OHa 
pacKpbmaeTCH CTBOpKaMH [4> h  a ji k  h —  V i o l a  (pac. 240, / ) ,  AypMaH

3  ^H ^ MHoroceLeHHHX pacKpbiBaiomHXCH cyxnx üjioaob nyreM yMeHbine- 
HHH (peAyKHHH) HHCJia CeMSHIOHeK B 33BH3H ÄO OÄHOÖ Hp0H30UIJIH OAHOCe- 
MeHHue 3aKpbiTbie nJiOAH- „ „ rv ~,rvnn

OcHOBHbiM THnoM 3 THX njioAOB cjieayeT cHHTaTb o  p e x. 3 to cyxon
OflHOceMeHHOH HepacKpbiBarouxHHCH naoA c aepeBHHHCTbiM okojiohjioahhkom, 
He cpacxaiouxHMCii c ceMCHeM. IlpHMepoM opexa iiB/meTCH mioA jiemHHbi 
J iecH oro  opexa (K a jieH b ifl o p e x  — C o r y l u s  a v e l l a n  a) K 3TOMy >Ke 
thhv  othochtch h Tanne nJioAbi, «aK opeuiKH rpevHXH ( F a g o p y r u m  
esc  u l e  n t  um), kohohjih ( C a n n a b i s ) ;  otjihh3iotch ohh Jinuib fiojiee 
MejiKHMH paaMepaMH h Menee oAepeBeneJibiMH CTeHKaMH.

C e m  h h k  a —  oAHOceMCHHOH cyxofi nepacKpbiBaiomHHCH ojioa c k o >k h - 
CTblM HJIH nJieHHaTbIM OKOJIOnjIOAHHKOM, y KOToporo CCMH CBOÖOAHO Jie/KHT 
B hojiocth 33BH3H hjih n jio A a ; TaKOB, HanpHMep, n jioA  noAcojmeHHHKa 
( H e l i a n t h u s  a n n u u s ) .
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d e p H O B K a  OTJimaeTCH o t  c€ m h h k h  t c m , h to  creHKa 3HBH3H—  o k o - 
j io h jio a h h k  —  cpacTaeTCH c ceMeueM. TnnHqHbiH npiiM ep 3epHOBKH aa ioT  
h auin  3JiaKH: po>Kb, nuieHHua h  ap .

nepeH^eivi k c o m m m  n j i o n a M .  O h ii  t 3 k >kg M oryT  6bHb o a h o c c - 
MCHHblMH H M HOIX) C6 MG HH bl MH (pHC. 24 1 ).

T hitom OAHOCCMeHUbix coqubix .iijioaob HBjiaeTCH k o c t h h i o  (bhiiihh 
( C e r a s u s  v u l g a r i s ) ,  cmma ( P r u n u s  d o m e s t i c a ) ,  aöpiiKoc 
( P r u n u s  a r m e n i a c a )  h mx).

Phc. 241. Tnribi corabix iuioaob. A — KociaHKa* 
bhiiihh, a — b pa3pe3e: 3K3 — sK30Kapra¡H, m  — 
Me30Kapnnñ, and. — 9HÄ0KapnniB, c — ceMH. 

B — strona BepuHKH, 6 — b pa3pe3e.

n e p H K a p n H H  —  c r e i iK a  33 b h - 
3H —  y  k o c t s h k k  b  n p o ii.e c -  
ce OOSpCBaHHH CeMCHB AHCjllfie- 
pe-HUHpyeTCH «a Tpm  c j io h  
(P h c . 241, A ) : H a p y /K U b iö — b b h - 
A e  n jreuH aT O H  k o j k h u b i , t h k  n a -  
3b iB aeM b iH  BH enjiio^H W K, h j ih  
3K30KapnHH: nOA HHM COHHblH, 
MHiCHiCTblä CJIOH TK3H H , H a K a n jIH -
BaromHH1 BOny c paCTB 0  peHHbl MH 
B HCH eaxapOM, KHCJIOTaMB H 
apoMaTHuecKHiMH BerpecTBaMH,—  
3T0 Me>KHAOAH.HK, HJIH MC30Kap- 
UHH. BHyTpeHHHH CJIOH CT6 HKH
3 aBH3»  ÄepeBeHeeT, nojiyaaerca 
TBep^aH Acpeßhhhctah koctoh- 
Ka —  B'HyTpiinjIOAHBK —  3HH0- 
«apnañ; b  hcm1 3aKJiioaeHO ceMH,
HMeiomeei cboio coöcTBeHHyio
KOiKypy h '3 noKpoBOB ceMano^KH.

M cjio ao h  jiao a  rpegKoro opexa ( J u g l a n s  r e g i a ,  p iic . 242) —  
SCJICHblH, C pblyKH'M >Kejie3BCTbIM nyiHKOM, 'BHAejiHiomHM a^H pHbie M acjia . 
Bbi cpe3aeTe HapyxcHyio MHCHCTyio aejieH yio oß o jiouK y ru ioaa , ßoraxyro  
AyÖHJIbHblMH BeUieCTB3MH, BOA HCIO OÓHapyjKHTe TBepAyiO 
o K op jiyny  —  9T 0I BHyTpeHHHH AepeBe»eK>maH uacTb ctch- 
k h  n jio jia , e ro  SHAO-KapnHH; pa36HBaeTe sHAOKapnHH h 
BHyTpH e ro  iiaxoAHTe 3apoAbim , coctohihhh  h3 AByx 
xpynH bix  ceMHAOJieñ c h 3bhjih 'Cto h  noBepxHocTbio, M e *A y  
HHMH MajieHbKHH KOpeiUOK. 14 pH npopaCTaHHH KOpeilb 
npoÖHBaeT 'CTeHKy Me>KAy O'ÖeilMHl IIOAOBHHKaMH CKOp-
Jiynw (b to h  t b c t h , ra e  6 h j i  c c m h bx o a  —  MHKponHAe).
CKopnyna 3Aecb npHHa ajiokht ne ccmchh, a njioAy, ko-
TOpblH nOCTpoeH T3K JK6, KaK HJIO'A BHIIIHH, CAHBbi; CJIC- 
AOBaTCJibHO, y  rp e p K o ro  opexa  ra o A  t o >kg KocTHHKa, ho 
ne  «opex», KaK e ro  na3biBaioT b 6biTy.

EIa o ä  h r  o a  a (cm. pnc. 241, E ) ,  no cym ecTBy, hb- 
JTH'eTCH MHOrOCeMeHHOH MHiCHCTOH KOpOÖOHKOH. CtCHKH 
3aBH3H naKoiiH A ii 3Aecb M iio ro  C0K3, coA ep iK au ie ro  b ce- 
6e 'caxap, khcjiotm (»ÖAOHHyio, JiiiMOHHyio), KpacHiiiHie 
B om cciBa . CeMeHa pacnonoiKeHbi cpeA ii otoh cohhoh 
TK3HH. E cAH CpaBHHBaTb HrOAy C KOCTHHKOH, TO 0 K3 3 bI- 
BaeTCH, HTO, KpOM-e MHOrOCeMHHHOCT-H, HrO'Aa OTAHUaeTCH 
OT KOCTH’HKHI 0 TCyTCTBHeM A'ßpeBHHHCTOrO 3HA0iKapnHH;
3 A e cb  Ka>K A oe c c m h  p a a B H a a e T  h s  n oK poB O B 1 ceM'HHOHKH o o ß c T B e H H y io  T B ep - 
Ayio K O iK y p y , « O T o p a n  h  3 a m n m ,a e T  c c m h  c 3 a p o A H m e M . E c jih  n r o A y  h a u  
KOCTHHKy  c b e c T  >KHBOTHoe, ceM eH a  H e  ne p eß a p iiB a iO T C H , o cT a ioT C H  / k u b u m h , 
u p o x o A H  ie p e 3  KHU ieAHHK /KH 'BO TH oro; o ih h  n e  C T p a n a ro r  o t  a t o t o  h  3axeM  
M o ry T  n p o p a c T H . K o r a a  T aK H e  c o H iib ie  n j io A b i n a A a ro T  n a  3eM Jiio , B A a iK H a n  
H H T a ieA bH aH  c p e A a  h s  m h k o t h  M eaoK apnH H  o ö e c n e A H B a e r c o x p a H H o c T b  c e - 
MeHH o t  B b icb ixaH H H  h  e r o  U H TanH c n p H  npopaC TaH H H .
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Phc. 242. CrpoeHHe 
n.iona rpeiiKoro ope­
xa: c nepe/meii na- 
cth iiaoaa CHma 
nacTB MC30KapnHii, 
BHfleH AepeBHHH- 
CTblH SHAOKapnuii, 
BHyTpH KOTOpOrO 3a- 

KaroqeHO ceMa.



Phc. 243. CóopHbie (cjiowHbie) ruio#«. A — cdopHaa (cjiohc-
nai!) KOCTflHKa Ma.IHHI.I. (1 — 9TOT Hie IMOR B IfpOAOabüOM pa3-
pe3e: cpeanioio qacTb cocraBancT cyxoe nBCToao>KC (u,s), Ha 
KOTOpoM pacrioaararoTcsi com Hue imoxhkh-kocthhkh. E — c6op- 

Haa (caoKHaa) miCTOBKa KaaywHHirbi.

B 6bny nacTO nAOAbi 3eMJiHHHKH «aabiBaiOT «iirofla.MH» ( c m . pnc. 2 4 8 , A). 
Ka« npoHsouieji TaKoii iuioa? Hy'rem  paapacraHUH uBeTOAonca. 3a,ecb uBe- 
TOAOJKe COHIIOe, MHCHCTOe, B HCM CO/iep>KaTCH caxap, h6jK)HH3H KH'CAOTa, 
apoManreecKHe BemecTBa. Koraa m h  eAHM 3c m j ih h h k y , m h  u c h h m  b  neft 
n,Berojio>Ke, a ire njiofl; tiaoa 3c m a h h h k h  —  am  «npHityAHTejibUbifr accopTH- 
MeiiT» b  b h ; ;c TBep/rux cyxnx opemKOB, KOTOpbie c h a h t  Ha noBepxnociH 
UReiojioHca, hah, Bep- 
nee, njiOAOJiojKa (H a - 
RbiBacMoro HuorAa 
rHiHO(j)OpOM).

HHTepecHo pac-
CMOTpCTb npO AO Ab- 
HblH pa3p© 3 3eM A 3H H - 
k h  ( c m . pH-c. 2 4 8 , A ) \
Ha HCM Bbl BHAHTe 
HCHO, KaK H3 Il,eHT- 
paABHoro AHJiHiHApa 
OTXOA'HT OTAeAbHbie 
nyHOH’KH K Ka>KAOMy 
AAOAHKy —  KarKAbiH 
mroAHK paBBHBaeTCH 
caMOCTOH'rejibHo.

M h  HMeeM ue-
AblH PHA paCTeHHH, H anpH M C p, CpeAHi AfOTHKOBblX HAH; p 0 3 0 UB-eTHbIX, HMeiO- 
ip H x  a n o K a p n H b iH  rH H e u e H  ( c m . p B C . '2 0 4 ) .  riAOA s t h x  paCTeHHH pa3B H B acT C ii 
Ta«H M  o 6 p a 30 M: na uBexojioHve, aacTO B b inyK A O M , pence BorayTOM, chast

«•eCKOAbKO OTAeAbHbIX IM O - 
a o a h c t h k o b ; b n o cac  a c t b b h

K a n C A H ii nAOAOAHCTHK, p 3 3 -  
BHBa»Cb C a M O CT O HTC AbH o ,
o6pa3yeT oTAeAbHbiH iia o - 
AHK. B pe3yAbxaTe b oahom  
HBem e Ha uBeTOAonce no- 
AyqaeTCH CKonAeHHe h c -
CKOAbKHX MCA'KHX nAO AH-
kob. TaKH*e nAOAH, o6pa30-
BaBuiHecH H3 aiiOKapnHO'ro 
nrnencH, Ha3biBaioTCH
CJ l O / KHb l  M H HAH c 6 o p -  
H bl M H. ripHNiepaMH T3KHX 
riAOAOB hi 6yAyT nAOAbi 
3eMAHHHKH (F r a g ar r i a), 
AiOTHKa ( R a n u n c u l u s ) ,  
BeTpeHHUbi ( A n e m o n  e, 
c m . pHC. 2 0 4 , E), upeACTaB- 
AHtomne c o 6o io cOopHyio 
ceMH'HKy; nAOAbi KHAy>KHH- 
u , b i ( C a l t h a  p a l u s t r i s ,  
p»c. 2 4 3 , E), 6opua h a h  
aKOHHxa (A  c o n i t  u m) h 
Ap. A a ¡o t  npHMep c 6 o p- 
H O H AH C T O 6 «  H: H, Ha- 
KOHeu, MaAH'Ha, M o p o u iK a , 

c 6 O p H 0 H K 0 C T H H K O H

Phc. 244. UBetbi h imosm .inMOUHUKa h;ih iiiH3aH- 
flpbi ( S c h i z a n d r a ) .  , A  — qacTb CTedan c pBeTaMH. 
£  — nseTOK c anoKapnHbiM nineaeeM. B  —  y/uinmiBine- 

e c a  pBeTOJioiKe, Hecymee arOAOo6pa3Hbie h/ioahkh.

KOCTÍlHHKa H riOAO0Hbie BM nAOAbi HBAHIOTCH
(phc. 243, A).

KorA a h «anaA pa6oTaTb b  Tañre Ha AMype, a HameJi TaM bcchoh pa- 
cTeHHC H3 ceMeHCTBa MarHOAHCBbix —  ahmohhhk KHTañcKHH (S c h i z a n d r a 
c h i n e n s i s, pnc. 244). 3 to  — AHaHa, Bbioiucecn pacrem ie. 0«o hmcct



HeöoJibiiiHe öejibie c npHHTHbiM 3anaxoM UBeTOHKH; o h h  ABypoMHue: Ha ca- 
HOM 3K3eMHAHpe —  TbIHHHOHHbie, Ha APyrOM —  TieCTHHHbie UBeTbl. 3aTeM 
H nepeuieji b  npyryio (JuiopncTHHecKyio oöjiacTb h  noTepnji s t o  pacTeHne 
H3 BHAa. #  CHOBa BCTpeTHJICH C HHM TOJIbKO B KOHAe aBiyCTa, KOrAa OHO 
AaAo y>Ke 3pejibie njioAbi. OKa3aA0Cb, h t o  y s t o t o  pacreHHa oöpa30BajiHCb 
AJIHHHbie KHCTH, HeCyiU,He AO 40 HJIOAOB, KOTOpbie HMGJTH BHA HpKOKpaCHhIX 
mapoBHAHbix c o h h h x  h it >a  k h c a o t o  BKyca. K a k h m  oöpa30M H3 o a h o t o  
UBeiKa nojiyqHJiacb neAan KHCTb rycTO c h a h ia h x  h t o a ? Cnaqajia s t o  6 h a o  
TpyAHO HOHHTb, HO 33TCM yAajIOCb BbIHCHHTb, HTO B 3TOM HBOTKe ABOTOJIOJKe 
B nepHOA C03peB3HHH HJIOAOB yAAHiHHeTCH pa3 b  50; TaK KaK THHeueö 3AeCo 
anoKapnHbifi, t o  H3 KajKAoro njioAOjmcTHKa h  o 6 p a 3 0 B a jic H  oTAeAbHbifi h a o - 
A H k . B pe3yjibTaTe Bce njioAOHOiiieHHe H3 o a h o t o  uBOTKa npniiHMaeT bha 
KHCTH C MHOTOHHCJieHHblMH HTOAaMH. KaKOe JKe 3A€Cb OTJIHHHe OT THHHHHOÜ 
HTO Abi? HrOAa BOBHHiKaeT H3 OAHOH CHHKapnHOH 33BH3H HBCTKa, a 3AeCb H3 
anoxapnHoro rauenen b  o a h o m  h  t o m  x e  h b c t k c  oöpaayeTCH «ecKojibKO 
AeCHTKOB HT0A006pa3HbIX njIOAHKOB.

0 6 o 3 H a n e H H e  rana nnonoß c o c t o h t  He TOJibKo b  t o m , h t o  m h  x o t h m  
A aTb  H a 3 B a H n e  nA O A y, h o  m h  x o t h m  o ip a 3 H T b  b  Ha3B3HHH e ro  n p o a c x o x A e -  
HHe, A H H aM H K y pa3BHTHH, M bl CTpeMHMCH BOCCT3HOBHTb HCTOpHIO n p e A M e T a , 
KO Topib ifi M bi H a yn a e M .

HTaK, njioA MaAHHbi ne npeACTaBnneT coöoio « h f o a h », a h b a h c t c h  
a n o K a p n H H M  h j i o ä o m , t . e. KOMÖHHanneH OTAejibHbix h a o a h k o b - 
k o c t h h o k ; c jieA O B aT e jibH O , t 3 k o h  nAO A a o a x c h  H a3HBaTbCH « c ß o p H a a »
KOCTHHKa.

KyAa, nanpHMep, o t h c c t h  h j io a  orypna?  X o t h  s t o  h  c o h h h h  MHoroce- 
MeHHOH HJIOA, HO 3TO He HTOAa, nOTOMy HTO HTO A3 HMeeT 3K30KapnHH n jI€H - 
HaTbiH, b  BHAe t o ih k o h  HiKypKH, KOTopyio j ic t k o  m o j k h o  coApaTb, a orypen  
HMeeT BepXHHH 3amHTHbIH CJIOH OHeHb TOJICTbIH. TaKOH >Ke HJIOA HMeiOT 
apöy3, AHHH, TbiKBa. HacTO MHKOTb nJioAa y  h h x  oöpa3yeTCH H3 pa3pacTaio- 
HJ.HXCH CeMHHOCUeB; IIOAOÖHbie HJIOA bl H33bIBaiOTCSI T H K B H H O H .

THnHHHyio HroAy AaeT BHHorpaA ( V i t i s  v i n i f e r a ) ,  noMHAopn 
( L y c o p e r s i c u m  e s c u l e n t u m ) ,  «jiioKBa ( O x y c o c c u s  p a ­
l u s t r i s )  H AP-

H jioa HHTpycoBbix — jihmoh (pnc. 245), aneAbCHH, MaHAapHH —  mojkho 
HaaBaTb HroAoo6pa3HbiM; Tenepb ero  Ha3HBaiOT eine 
n o m e p a h e u. 3 tot hjioa HMeeT CHapyiKH 3K30Kap- 
hhh, coAepjKamHÖ kji€tkh c 3(}>HpHbiM MacjiOM, noA 
hhm  —  MC30KapnHH H3 öejioö pbixjioö napeHXHMH. 
n jioaojihcthku BHyrpH njioAa o6pa3yioT oTAejrbHbie 
AOJIbKH, npHKpblTUe COßCTBeHHblM 3nHAOpMHCOM. BHy- 
TpH Ha CTCHKe 33B5T3H 06pa3yi0TCH COHHbie Bbipo- 
CTbl —  KpynHbie KACTKH, CO BO K yHHO CTb KOTOpblX H co- 
CTaBJIHeT COHHyiO MHKOTb njIOAS, epeAH KOTOpoß H 
pacnoAaraioTCH ceMena. B a  pennen Tpenhh h P hmo 

njioAbi pacTymHMH TOJibKo Ha 3anaAe, b 
HcnaHHH, no3ToMy Ha3biBajiH hx sanaAHbiMH «BeHep-

Phc. 245. rinoÄ JiHMOHa 
(ica« npHMep nao^a uh- 
xpycoBbix -  noMepaHeu 3H3JIH 3TH 

hjih recnepHÄHfi).
h h m h » n A O A 3 m b  — t  e c n e p h  a a m  h  (xecnepBc no- 
rpenecKH — BenepHnfi).

O t  anoKapnHbix (c ö o p H b ix ,  c a o j k h h x ) h a o a o b  Hy>KHo OTAHnarb a p  o  6 - 
h  b i e (p a c n a A a io m H e c H )  n n o A b i n c o h j i o a h h .

R p O 6 H bl M H Ha3bIBaiOTCH H AO A bl, O Ö pa3yrom H © C H  H3 OAHOH 33BH3H, 
KO TopaH  npn co3peB aH H H  p a c n a A a e T C H  Ha H e c x o A b K o  h a o a h k o b  —  o ö b iH H o
no HHCAy 'CeMHUOHCK, 3aKAK)HaBIHHXCH B 3TOÖ 3 aBH3H. TaKOBbI HAeHHCTbie 
6o5bi HeKOTopbix pacTeiiHii H3 ceMeftcrBa öoöobhx , nanpHMep, KoneennHK — 
H e d y s a r u m  (pac. 246, A ) ,  HAeHHCTbie CTpynKH KpecTouBeTHbix. HaupH- 
Mep, y  ahkoh peAbKH - R a p h a n u s  r a p h a n i s t r u m  ifpuc. 246, E); 
y  hhx nAOA pacnaAaeTcn nonepeK Ha OTAeAbHbie OAHOce.MeHHbie HAeHHKH. 
ZtaAbHefiiuan sboaiohhh stoto Tana npoAa uiAa b wanpaBAeHHH yMeHbmeHHH



(pe /jyKU H H ) HHCJia ceM HnoneK flo oahoh , h tskh m  nyxeM  U3 MHoxoceMeH- 
n o ro  n j io f la  6o 6 a o 6 p a 3 0 B a jicH  o flH oceM eH H oä 3a.KpbixbiH n j io f l ,  KOTopbiH cJie- 
Ayer HasbiBaTb yrxe —  ope inK O B H flH b ifi 6 0 6  (y KJieBepa), hjih Ha c x p y n K a  —  
opeuiKO BHflHbm  expynoK — y  hccjihh (N es 1 i a p a n i c u l a t a ,  pne. 2 4 6 ,1 ) 
hjih C r a m b e  m a r i t i m a  (pnc. 24 6 , B) H3 K pecxonB exH b ix .

Phc. 246. ÄpoöHbie imoäu . A  — npoÖHufi 606 Konee<mm:a (H e d y- 
s a r'u m). B  — ÄPOÖHbifi crpy’ioK icpecToyneTiibix (ähkoh peAbKH R a p h a- 
n u s r a p h a n i s t  r u m). B — CTpyuoneK MopcKoii KanycTta ( C r a m b e  
m a r i t i m a ) .  JT — openiKOBHÄHbiö cTpyuoneK Hecamr ( N e s l i a  p a n i ­
c u l a t a ) -  (B h T — KaK npmuep sBoarounoHHoro n3MeHeHHH npoÖHoro 
cTpyiKa).’^ — npo6HbiH n.-ioa H3 opeuiKOB (y ryOoime-nibix a 6ypaa- 

HHKOBbix). E — ÄByceMHHKa SOHTHUHblX.

y  rvöouBeTHbix (HanpHMep, y rjiyxofi KpannBbi — L a m i u m  a lb  u m), 
v SypaHHHKOBbix (HanpHMep, y He3a6yflKH — M y  o s 0 1 is , pnc. 246,M) iwioä 
flpo6HU0, pacnaflaeTCH Ha nexbipe opernKa. Kax oh oöpasoßaflCH? daBHSb 
y  bhx o6pa3yercH H3 flByx njioflo- 
jiHCTHKOB h BHanajte flByrHeaflHafl, 
noaflHee B03HHKaex jioJKHan nepe- 
ropoflKa, BCJieflCTBHe nero 33BH3K 
flejiaeTCH qexbipexrHe3flHoft, a b 
KarKflOM r«e3fle pa3BHBaeTCH no 
oflHofi ceMHnoHKe. tlpn  coapeuaHHH 
njiofla oh pacnaflaeTCH Ha nerape 
opeuixa. ZtpoßHue njioflbi hmciotch 
y 3 0 HXHHHHX (pHC. 246, E) H B He­
ir OTOpbIX flpyrHX CeMeHCTBaX.

C o n J i o f l H e  o6pa3yeTCH H3 
nejioro COUBeTHH, B KOTOpOM Bee 
UBeTKH HflH 33BH3H CpaCTatOTCH
MOKfly coöoro; nosTOMy ot pacxe-
HHH OTflejIHfOTC’H «6 OTflCflbHbie 
njioflbi, a fleoiHKOM Bee oonjioflHe,
HanpHMep, y  OBeKjibi ( B e t a  v u l ­
g a r i s ) — conjioflne H3 Tpex cpoc- ____
liihxch UBexKOB; y mejiKOBHUbi M o r u s  (puc. 247, A) Bee necxHXHoe co- 
HBcxne npeepamaexcH b coiuioäh», b o&ueaarrHB aasbrnaeMoe «xyxoBan 
nrcfla». THnHHHoe conjioflne A  a er ananac (pnc. 247, b).

y  neKOXopbix pacxeHHft b oöpasoBaHHH njiofla yuacxByiOT ne to. b
33BH3b. HO H flpyrHe H3CXH UBCXKa, HanpHMep, HBeXOJIOJKe, OKOJIOHBeTHHK.
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y 3CMJIHHHKH ci^floÓHyio qacxb luioaa cocTaBjiaei hmchho cowHoe Bbmw 
f°e  «Bexono»e (pac 248), «a KoxopoM c iw r r  comhhkh S S  o p S v  
y uiHnoBHHKa ( Ros  a) —  BorHyioe uBexojioxe (pac. 248) ko BpeMCHH cogne 
BatHHH njioflBKOB-opemKOB, CHAHIPHX Ha AHe ero, ¿lenaercn to to  mhchctwm 
«PKO oKpameHHbiM, d jiaroflapa qeMy npHoßpeTaer cxoäctbo l ruioao.u He ko ’

---- ą ą

—  S K  â â ï ï t j :
H.HT h apyrne nacrn pacreHHH, npHHHTO Ha3biBaTb b yneÖHHKax «j i o 'f  
h bl M H». Tep.MHH h bh o  »ey^atmuH, HO sa HeHMeHHeM ÄPyroro rmuxonnTCH 
nojib30BaTbCH h m , KaK yx<e yKopeHiiBHiHMca.

K 3TOH H<e rp yn n e  njio^oB, b oöpaaoBaHHH KOTopux yqacTBveT u b c to  
S Ä e, OTHOCHTCH COHHblH Hr0Ä00Ö Pa3HbIH IM O f l - H  6  JI O K o 
höjioko  (PHC. 2 4 9 ), m o * ho  33MeTHTb rp a m m y  M eH i/ty  paspociliHMCH B orny-

Phc. 249. rionepeiHbifl (A) h npoÄOJibHbifi (E) paapeau n »  -  
»6-ioko: Hs a  ~  paapocweec* KBenwKMKe -  nm aum ii; 7 - Ł  

c ceMeiia,* h —~ octćitkh yainenKH.

TbIM M HC HCT bl M HB C TO TIO /K€ M H CTCHKOH 33BH3H HJIH ÖJIO flOJIHCT HK 3 MH 3 n e C b  
riJIOAOJIHCTHKH OOCTOHT H3 MHCHCTOH HapyXCHOH H3CTH, CpaCTajOUieHCH C HBe-
TojioHceM, h KOHiHCTOH, nepenoHnaTOH, BbicTHJiaiomen cTeHKy rHe3iia 3aB»3H 
rÄe «axo^HTCH ceMeiia. AHaJiorunno nocTpoeiHbi njio^bi rpyu in  ( P ¡ r u s
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c o m m u n i s ) ,  p flounbi ( S o r b u s ) ,  6oHpbiuiHHKa ( C r a t a e g u s )  h Ap-, 
noaxoM y ux  TO>Ke otho cht  k t h iiv  ru ioAa, Ha3biBaeMoro «hSjio k o m ». 
H a  BepxvuiKe t u k iix  
njIOffOB oSbIHHO BHfl- 
Hbi ocTaiKHi uam ejiH - 
CTHKOB.

HHTepecHo m io -
UOHomeHHe -bh'Hhoh 
nroA b i (HH>KHpa, F i ­
c u s  c a r  i c a, puc.
250). 3Aecb b  ujioa
npeBpamaeTCH Bce co-
UBOTHie ( c m . pH'C. 212),
CAeAOBaTeAbHO, 3TO—
oonAOAwe, npuueM 
CTjeAcSHoft uacTbio 
e ro  H'BAHeTca paspac-
raromaHCH ocb Bcero
COpBeTHH, T ax  UTO pHC. 250. BeTKa HHaoipa, hjih bhhhoh  ̂ otoam ( F i c u s  
OAHOBpeMeHHO 3TO1 H c a r i c a ) ,  c „conaoaHfiMH .
«AOBíHblH» nAOA.

FIoaoOho oeMe-
HaM UAOABI BblllOAHHIOT ABC (J)yHKUHilC OXpany nOKOHUieHCH CTaAHH 3apO- 
Abim a h nepefleoeHue samriKOB m o jio a h x  pacTeraS  na « o B y io  nouey, tac

Phc. 251. AucMOxopubie (pacnpocipanaeMbie BetpoM) «m o w  [•J ljI° ^ ê ™ JI0(K H0CH) 
cHaCatennbie xoxo.ikom): A -  aeiymca «wyBaHiHKa ( T a r a  xa<; "
kom; uanpaB O - ceMHHKa Óea aeiaTeabnoro annapa.a, £ 7  l /  -  n lon u
HOJiocKaMH y  óy^HKa noaeBoro Han ocoTa po3 0 Boro ( C i r s i u m  a r v e n s e ) .  u  iiJioiibi 
Zw aiKH : A - L a  (U 1 m u s); E -  »cow (F r a x i n u s); B  -  flByKpb.aaT.ca Kaena (A c e r). 
m  __ KpbiaaTHH naoa TponimecKoro anirrepoKapiiyca (D i  p t e r o c a rp u s), KpwaaTOCTb 

naoaa o6pa3yeTC BcaeaciBne pa3pacTaM.fi aByx ’.ameaHCTHKOB.

ohh M ory r npopacTH. n o a ro M y  ctpahctbobahh© pacTCHUH c noMoipbio n jio- 
Aob o6o3HauaeTCH tcmh  >kc  TcpMHiiaMH, uto h CTpaucTBOBaHHe pacTCHiHH 

c noMom,bK) 'OeMHH.
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BosbMHTe njiOA OAyBaHHHKa ( T a r a x a c u m ,  p»c. 251, /, A). O h npeA-
Z Z 7 Z  Cf n H C6MHHKy’ T- e- HMeeT TBepAbift, cyxoH nepHKapnHH (okojio- 

A ), Hyipn, He cpacTancb c hhm , JiextHT c€mh. Ha BepxyniKe a io ro  
njioAa H3 SbiBmero ctojiSh m  paspaciaercH AepeseHeiomHfi crepx<eHb (rax 
HaabmacMbiH «hochk»), »ecymafi Ha Koime xoxojiok hs MHoweciBa bojio- 
™ BJ “ OAyuaercH njioA-jieTyqKa, HanoMKHajonmn napaimoT. Oa h 3 ko JieTyqKa 

AyBaHHHKa He roMOJiornqHa AeTyqKaM hbh  hjih KHnpea (cm. pnc. 2 3 7 ) .  T a M  
JieTyqKa npeACTaBJiaeT coGoio ce  m a, y KOToporo bojiockh xoxojiKa ann- 
t T ™ bm r°  npoHCXO>!i/'CH'ii51- T- e- hbjihiotch BbipocTaMH KjieTOK anHAep- 

.a, a JieTyqKa oAyBanqHKa —  sto n ji o a , y  KOToporo xoxojiok o6pa3yeTCH
H3 BHA0H3MeH6HH0H HaUieMKH; HO
b tom Hi ApyroM cjiyqae xoxojiok 
HMeeT oaho h to >Ke Shojioth- 
qecKoe 3Haqeirae: coAeficTByeT 
napycHOCTH. JleTyqKH noAXBa- 
TblBaiOTCH BeTpOM h no B03AyXy
nepeHocHTCH Ha 3HaqHTejibHbie 
paccTOHHHH. rioAoSHbie ruioAbi, 
Kax h ceMeHa, Ha3biBaioTC5i a h e- 
MOXOp Hb l MH.  JleTyqKy HMeK)T 
pacnpocTpaHeHHbie, TpyAHO hcko- 
peHBMbie COpHH’KH, KH'K SyflHK 
nOJICBOH (OCOT p030BbIH —  C i T-
s i u m  a r v e n s e ,  pnc. 251, 
/ ,  B, ocot xcejiTbiH— S o n c h u s 
a r v e n s i s),qepTonojioxH (C a r-
d U U s) ;  TOJIbKO B OTJIHHHe 
ot JieTyqKH OAyBaHqHKa 3aecb 
OTCyTCTByeT «HOCHK» — XOXOJIOK 
«CHAHqHH».

njiO Bbi HeKOTopbix aneMO- 
xopHbix pacTeHHH oSpaaytoT ne- 
penoHqaThie BbipocTbi okojio- 
njioAHHKa b bhac KpbijibeB; Ta- 
KH6 nJIOAbl Ha3bIBajOTCH' KpblJia- 
TblMH HJIH npOCTO K p hi JI a T K a- 
M h. TaKOBbii, HanpHMep, h jio ah  
BH3a ( U 1 m u s, pnc. 251, I I, A), 
6epe3bi (B e t u 1 a), jiceHa (F r  a ’ 
x i n u s, pnc. 251, I I, E), KJieHa 
( A c e r ,  pnc. 251, I I, B); y  Kjie-
Ha IIJIOA ApofiHblH, OH COCTOHT 
H3 ABy-X KpblJiaTOK, nOBTOMy 
npaBHjibHee ero (HaaBaTb «ABy- 
KpbijiaTKa». B TponHqecKoii npn- 
poAe^BCTpeqaioTCH pacTeHHH (h3 

. ceMeficTBa D i p t e r o c a r p a -
c e a e T  tokc HMeromne KpbijiaTbie hjioah (pnc. 251, III),  KOTopue pasno- 
snca BeTpoM, ho b 9TOM .cjiyqae KpujiaTocTb (napycHocTb) njiopa hocth- 

raeTca paapacTaHneM AByx q a in e ahcthk o b , ocTaromHxcH npn njioAe
B HauiHX necqaHbix nycTbiHHx CpeAHeft A shh, HanpHMep Kbi3biJi-kyMax 

Kapa-KyMax, pacTyT KycTapHHKH H3 poAa .HKyaryH (C a H i  g o  n urn,
H3 ceMencTBa rpequuiHbix), KOTopue AaiOT n jiopbi —  MejiKHe opemKH Ot ko - 
>KHHbI HJIOfla OTXOAHT Macca CHJIbHO BCTBHCTblX TOHKHX OTpOCTKOB, ysejiH- 

i l6'beM KOTOpbift npHHHMaeT mapoBHAHyio (bopMy
( pnc. ¿bZ). 3 th jierKHe mapHKH naAaroT Ha necox h , noAroHHeMbie BeTpoM, 
KaTHTca no nycTbme, noAnpbirHBan na noBepxHOCTH necna, kotophh  He 
ycnesaeT hx 3acbinaTb.

Pnc.252. BetKa c n.ioita.MH OT<y3ryna (C a 1 l i -  
g o n u m).
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PaeCMOTpHM 3 O O X O p H bl 6 n J1 O A t í ,  KOTOpHe HMeíOT pa3HGo6pa3hbie 
npHcnocofijieHHfl k pacnpocTpaHeHHio pa3JiHMHUMH khbothhmh.

HaH6ojiee qacTbní cjiynaH — sto cyxue iijioaw , Hecymne Ha cbogh n o -  
sepxHO CTH K pK 5H K oo6pa3H b ie  s a u e n K H , nocpeA C TB O M  K O T o p w x  oiHH n p n u e -  
rUIHIOTCH K IHepCTH U pO XO flH m H X MHMO >KHBOTHbIX H TG paSHGCHT HX l ip H -  
MepoM TaKHX im o ag b  MoryT GJiy>KHTb: jiH n y H K a  ( L a p p u l a ,  p n c . 2 5 3 , b),

P ur 233 n.ioabi pacnpocTpaHHeMbie jkhbothhmh: A — nepeflu ( B id e n s ) ;  B  — 
rF r 'h  i n o s n c r m  S -  rpaBHaata (G e u m ): caesa -  cfiopHb.H nnon, c n p a B a -o r -
ieabHbifl m m h k ; T — peaoe couBe-me — „KopamiKa* aonyxa ( L a p p a ) ,  oKpyaceHHoe npn- 
uBeTHbiMH aHCTOHKaMH, Ha KOHue KpK)HKOo6pa3HO 3arHyTbiMH¡ cojpeismne iijioahkh naxo- 
UBeTHblMH JIHCTOHKdMn, « BHy XpH KOP3HHKH; 3 — OTfleabHblH WIOOTK.

Henena ( B i dens ,  pnc. 253, A) .  V  rpaBHJiara ( Geum,  pnc. 253, B )  upa
co s p e B a H H H  n j io a a  p a a p a c T a e T C H  o c T a io m H H c a  ctoaQhk c  K p io q K G o ó p a a H O  

3arHyroñ Bep^ŷ  ̂ ^  "H306pa>KeHbi iuioau TponHqeeKoro pacTeHHa ( Pr ob os -

Phc 254 n.ioAU TponiHecKHX pacTeHHÜ, pacnpocTpaHfleMbie
A _nao« P r o b ó s c i d e  a; B  — nao,a H a r p a -

g o p h y t o n .
HCHBOTHbIMH:

- i d e a )  H3 ceMeñcTBa M a p T H H H e B b ix , c AByMH KpynHbiMH poraMH, h  H a r- 
n a e o p h y t o n  (pac. 254, E)  m  eeMeñcTBa neAaJMeBbix, c KorreBHA- 
HblMH II p HA a T K a MI1, nOCpeACTBOM KOTOpHX 3TH HAOAbl npHUenJIJHOTCa 
K UiepCTH KpynHblX JKHBOTHblX.
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Jionyxa (peneômiik —  L a p p a) Bce contiez ne (cm. pac. 253, n ,  Ha3bi- 
aaeMoe «kop3h;hkoh», OKpy*eHo oößepxKon, co cto amen h3 npaiiBeniux 
æhctohkob, Ha KOHHe kPiohkobhäho sarHVTbix. K o ry a  cospeBaioi n/ioybi 
ot pacreHHH m o  oxpbiBatoxcH yezibie «k o P 3 H h k h *  c * a x o Âi n S ï ï £  
b hhx njioyaMH n nprncpeiuraioTCH nocpeycxBOM KpmoHKOB oößepxKH k mep-

053 tie-n0BeKa- XOTH y (cm. T hc.253, e) CHaÓJKeH xoxojikom, stot xoxojiok oaeHb pano oTnayaer b cbhsh

CTpnS ” r ra ” OI ‘  « £ « *  pa“
K  aooxopHbiM TaKjKe othochtch cyx iie  n jioyb i, K o io p u e  noeyatoxca 

AHBOTHbiMH. HanpHM-ep, opexH h JKOjiyyH cjiyacar nnineñ óe.nxaM h xom h- 
av h 3anacb[’ ? HH pacTacKHBaíOT sth ro io yu , xacxHTOo xepínox

X Hr TeM CaUbIM COyCHCTByiOT pacnjKICT’paHCHHK) 9THX paCTCHHH
laKO‘Hey- o6uinpHyio rpynny aooxopoB eocxaBjiHiox paexeHHH yaiomne 

I  ,' njIOflbI> KOTOPblMfl nmafOTCH iviaBHhiM oöpaaoM i it h h u . IIpHMaHKoñ 
J: ' H AI3yrHX »HBOTHMX, pacnpOCTpaHHÍOIHHX CGMeHa 3TÍÍX paCTeHHH 
HBJIHIOTCH HPK3H OKpaCKa IMOflOB, HX COHH3H BKyCHaH MHKOTb H SoHhS  
aanax. Bnamme nnoy aejemtfi, h t o m o  ko BpeMenn cospÎ bÏ hT S S
LroT1iajionwBJIJ T CH BCe 3™ cpeÄCTBa npHBJieneHHH hthu. n THHbi cKjiesbi- 
Bai° T njIOÄbI> M»KOTb KOTopwx nepeBapHBaeTCH b khihchhhko, ho cewena

Ł k f A H K r «  B0;i0ä: A ~ ™ ° *  0C0K"  ( M ,  aauKweHHHÜ b Me-“  .  \M ) ,o .p  ooaTOK pua en. B  — kokocobhS „opex“ (cyxasi kocthhimV a __
um BiiA, > b pa3pe3e: a /«  — 3K30KapnnH, m  — bojiokhhctmh Me30KaprrnH, ’and — shao-

KapnnH, c — ceMsi.

oc'raiOTCH HenoBpe>KyeiiHbi.Mn, Tan kbk hmojot npoHHbiñ 3am«THbiH noKpoß- 
L x  J c T K aX  CeMH 3aUÍHUíeHO  ÄOpeBHHHCTblM B H yO K a p iIH eM , B HTO yHblX L o -  

Ï Ï  HHĈ r y M aeHTOBU lH IIl€ H M  T B e^ ñ  K< > ^  o ö p a s o B a B m e n c H

« P « ™ . 1“ ; , , " " *  pacnpocTpa«íieMHe irm a ™ , Ha3HBa,orc»

y  pacreHHñ, »HBymnx b Boye hjih no öeperaM Boyoemob njioyw hmpiot 
S ™ í eHM «nyTemecTBHH» no ¿oye.

í C a í I? x 6eí Hec a 9 ^ f T | ,eK H B° Ä° eMOB liacTO B oöHjiHH pacxyT  ocokh 
L f ^  ’oP 255, A ) ' H x  —  opeuiKH saKjiKweHH Ka/KybiH b o co -
x e ln íro  nv^m a’ Ha3ŁIBaeMblH «MemoneK», Hrparomnö pojib njiaBa-
xejibHoro nysbipH. üayaa b Boyy, xaKire njioybi ne xoHyx ÖJiaroyapa coyep-
£ Z luZ3ayXa B M e m 0 q K e ’ H ™ eM  B° a bl OH» paSHOCHTCH HaCTO na 3HanHxejibHbie paccxoHHHa.

pacTCHHH pyecixjB ( P o t a m o g e t ó n )  okojkhijwähhk 
cocxohx H3 ryßpaxoH, BoayyxoHocHoñ XKaHH, Koxopan yMenbiuaex yyejibHbiö
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sec üaoaob, ÔAaroAapn qeMy ohm M ô ry t xopôtno AépxârbCH Ha BOfle M ot

hochtch TeqeHHeM.
riAOAbi, npucnoeoôJieHHbie K pac- 

npocipaiieHnio c h o m o iu b io  bo ah , Ha-
3bIBaiOTCH r  H1 A P O X O p .H bl M H.

. B03bM6M njIOA KOKOCOBOH najibMbi
( C o c o s  n u c i f e r a ,  pue. 255, B); 
ero »en pa b hab h o h  a 3 h  b a iot «opexoM»;
B MOJIOftOM COCTOHHHH OH HMCeT
crpoeHHe k o c t h h k h . CHapyxn njIOfl
nOKpbl'T TOACTOH rjIHHH,eBHTOH HeîipO- 
M'OKaeM'OH OOOJIOHKOH, COOTBeTCTByK>-
meft 3K30KapnHK); ero MeaoKapnHH 
npH: co3peBaHHH Bbicuxaer h AejiaeTcn
BOAOKHHCTbIM, TaK KaK Il pe ACTA B AHCT
k tomy  BpeMeHH cyxoe cKonjieHHe npo- 
BOAHm’HX nyHKOB, Me>KAy KOTOpblMH 
CO'AepHvH'TCH MHOrO ©03AyXa. BHyTpH
HaXOAH-TCH AepCBHHHCTHH 3HA0Kap-
niiH, coA*epx<amHH ceira c 3apoAHîiieM 
h 3HAO’cnepMOM. KoKOCOBbie tiajibMbi 
pacTyT TOAbKO no ôeperaM Mopefi; hx

“ S  ^  y HOC HT CĤ TC’HeHH'eWL " O HH: A O AF O Aep*àTCH HH IIOB€pXHOCTH 
peBbes b « y boabi, ne Tepaa Bcxoxe-

Pkc. 256. ABïoxopHbie îwionu. A ~  BeTKa He- 
AOTporH (1 m p a t i e n s) c wyMH iMOAauH, 
H3 hhx jieBbiH b momcht pa3pbiBa: ôbicTpoe 
cKpyqHBaHHe cTBopoK naona coaeHCTByeT 
pasôpacbiBaHHto ceMHH. E  — BHcaanHO h

ynpyro pacxpuBaiomaHca KopoôoqKa aBTO-
XOpHblX BHAOB IpHaaOK.

Phc. 257. BemeHbift orypeii ( E c b a l l i u m  e 1 a t e r i c u m).
A _q acT b  pacT eH H ü  c h b c t î im ii  h  i ij io a o m . B  a p e a b ii i  u .i o i

B MOMeHT OTHeJieHHSI Oï paCTeHHfl, C CHJIOH BWOpaCblBaKHUHH 
ceMeHa.

cth. MopCKoe TeqeHHe b 
KOHU.e KOHUOB HpHÔH- 
BaeT hx k 6e per y  xa- 
Koro-«H'6yAb apyroro 
OCTpOBa H AH MaTepHiKp, 
FAO OH H Hi npopacTaiOT. 
BAaroAapH TaxoMy cno- 
co-6y pacnpocTpaHeHHH h 
AAH'TCAbHOMy coxpaHe- 
HHK> BCXOXîeCTH CCMHH 
KOKocoBan naAbMa hih- 
poKO pacnpocTpaHHAacb 
no MopcKHM ôeperaM 
t ponHHecKHX ctpan.

rio>KaAyH, caMbiMH 
H HT e pe C H bl MH HBAHK3TCH
TaK Ha3biBaeMbie a b t  o- 
x o p h bi e n a  o a  m , t . e.
Tanne, KOTopbie H'Kthbho 
pa3ÔpacbiBaioT ceMena 
hah aKTHBHO yqacTByiOT 
b hx ne peA b H>Ke h hh

(pue. 256).
B «aniHX Aecax, B 

oBparax, HHorAa okoao 
JKHAHIH MOiXHO HüTOAK- 
HyTbca Ha pacTCHHe 
«HeAOTpory» ( I m p a ­
t i e n s  n o  1 i t  a n g e- 
r p nwc 2.56 711 c KD2 -
CHBbl'MH X e A T b IM H  UBC-

tamh HMeiomHMH cJiopMy ypH c A™HHbiM mnopueM, coAepxamHM MeA- 3 t°  
pac-reHHe AaeT neôo;ibiiiyio KopoôonKy, 4>opMo« HanoMHHaiomyio crpyqR •



È cjih cjierKa cnaBHTb najibnaMH 3pejiyîo KopoÖcmy, bä pyr npoHcXojmrnaH- 
S , en:aí 0p060,Ka BHe3anHo paapbiBaerca, OTnenbHbie njiononncraiai ee 
nMRp Ä3p5j HanPH>KeHHI0 TK3HeH> ÖbICTpo CKpyHHBajOTCH cnHpajibHo, pa3 Öpa- 
ebiBan npn btom ceMeHa b pa3Hbie CTopoHbi. Tanaa * e  cnocoÖHocTb n aañ L  
cbiBaTb oeM€Ha Qjiaro^ap« BHesanHOMy pacKpuBaHHio KopoßouKH cbohct" 
Bernia HeKOTopbiM BH^a.M (JiHajioK ( V i o l a  c a n i n a  duc W ,  r \

orjiexaior Ha 2- 3' .  ot * p a S „ ? '  ^
iE  r h  f Î Î 1 ?PH+Mep° M aBTOX°PHoro njio/ta murnerc* ßemeHbrö orypep 
( E c b a l l i u m  e l  a t e n  c u m ,  puc. 257), pacrymuH no codhum S S  
y nac Ha rare eßponeficKofl nacra Coroaa. nüon  Seineuoro oryppa - 3  J e  
bofo nuera, BejmnHHOK) co cjnmy hjih Hemnoro Kpynnee. B c ra L e  nnoná

HMeexca Hanpa>KeHHbiH cjioh con-
HblX KJieTOK B COCTOHHHH TyprO- 
pa —  3tot cjioñ AaBHT Ha B H y- 
TpeHHee coziepjKHMoe nnona. 
Koraa ce.Mena C03peBai0T, ruion 
OTpbIBaeTCH OT njIOaOHOHÍKH, H 
Bce coflep*nMoe nnona —  ceMe­
Ha c OKpy«a¡omeH hx cjmabro —  
«BbICTpejIHBaeT» H3 OTBepCTHH, 
3aKpbITOTO H O  3TOTO MOMCHTa 
KOHUOM njIOÄOHOJKKH. IIpH 3 TOM 
ceMeHa BbiöpacbiBarorcH na cpaB- 
HHTejibHo Heßojibüjoe paccToa- 
HHe, ho ßnaronapa npHcyTCTBHio 
CJIH3H sra ce Mena npHKjieHBaioT- 
CH‘ R HOraM npoXO^HUÍHX B 3TO 
BpeMH JKHBOTHblX, KOTOpblO pa3 - 
HOC5JT ce Mena nanbine.

HaKoneu, HMeKiTCH TaKHe 
pacTeHHH, y  Koropbix BbipaßoTa- 
Jiacb cnocoÓHocTb k c a m o 3 a-
p H B a H H K) njIOA'OB. Sto ÍIBjie- 
HHe Ha3biBaeTca r  e o k a p- 
n h e ił.

ripn-MepOM MOJKHO UpHBeCTH 
apaxHc («3eMJiHHOH opex», «kh- 
TañcKH© opemKH» — A r a c h 1 s 
h y p o g e a ,  pnc. 258). 3 to pac- 
TCHue —  H3 ceMeHCTBa ßoßoBhix, 
njI°n  y  Hero —  ujieHHCTbifi 606 
(pHC. 258, B ), B OÖmeJKHTHH 
HenpaBHUibHo Ha3bmaeMbiü «ope-

1 XOM».
ApaxHc HMeer UBexbi ¿Byx ponoB: Bepxmie — oßumibie, orapuraie Tai< 

Ha3biBa€Mbie X a a M o r a M H b, e ubb™ , naoacB m  „ biot; n a o *“ ™ , ;  i l  
oSpasyiOTHHeca b hkjkhbh m c t h  pacreHM n « i c T o r a » n n e  sans-nui: 
UB6TbI. IlOCJie OnJIOflOTBOpeHHH UBeTOHOJKKH KJieHCTOraMHblX HBeTOB H3TH- 
ÖaiOTCH KHHSy H yflJIHKHHCb, BHeapHlOT 3aBH3b B HOUBy Ha TJiyÓHHy OKOJIO 
IU cm T3KHM oßpaaoM, co3peBaiHHe njiOAOB npoHcxoAHT ÜOA 3CMneił. 

ilpHBeaeM eine o^ hh npHMep caM03apbiBaioinnxca nnonoB.
EneT nyTemecTBeHHHR no npiiBOJiaicKinvi crenaM nocne noinna non  

rpeno comme, h Bnpyr nyTeuiecTBeHHHKa tto-to HanHitaeT noKvcbiBaTb- 
okasbiBaeTca, Berep Hec nno^bi kobhjih (S t i p a), Hacbinan eMy Ha mero, 
KOBbiJib CTan noncbixara h Hanaji BBHHnuBaTbca eMy b Komy

PaccMOTpHM nnon kobbuih (pnc. 259). ünon  y «ero -  sepiiOBKa, bhhsy
c OCTpbIM KOHHHKOM, IIOKpblTblM meTHHKaMH, O'ÖpameHHblMH KBePXV. O r
nnona OTXoniiT nnHHHUH (no 30—40 c m ) nepncTo onyuieHHbiH CTepn<eHb —  

3 2 0

Pnc. 258. reoKapnim y  3eM/i5iHoro opera, HaH 
apaxHca ( A r a c h i s  h y p o g e a ) .  A  —  imem- 
HHH BHR paCTeHHS C X33MOraMHbIMH (OTKpbITbIMH) 
óecnaoRHUMH uBCTa.Mii ( x .  ą )  H n.ioaaMii noá
3eMaeii M3 KaeftcToraMHbix uBeTOB. B _oxaejib-

Hbift naou c TpeMH ceMeHaMH.



ocTb, öJiarOÄapa KOTopoMy njioAU kobujih npnoôpeTaioT napycHocrb, ohh 
noaxBaTbiBaioTCH BCTpoM, koto pu ñ pasHOCHT hx. no cierm. H hjkhhh naCTb 
OCTH 6 es BOJIOCKOB, OH3 nirpocKornimia h BHHTOOöpaaHo CKpyneHa. U aoa 
KOBbKTH O 6  bin MO OTBCCHO naflaOT «a aeMJIIO H BTMKaeTCH CBOHM OCTpUM KOH- 
UOM b nonßy. BHHTO06pa3Hasi rHrpocKormnHaa nacTb octh to pacKpynu- 
BaeTca —  bo BJianmyio noroAy, to cKpynuBaeTCH b cyxyio noroAy, ÓAa- 
ronapa neMy niioA HammaeT BBHHnHBaTbCH b aeMJiio. UpH CKpynHBaHHB 
OCTH I1JI0Ä He BbiAeprHBaercH H3 iiom bu , rioroMy hto stomv n pemnc. reyioi 
uxeTHHKH Ha KOHHHKe njiOAa. B peayjibTa-re nJiOA yxoanT Bce rjiyÖÄe u 
rjiy6>Ke b riomiy, noxa ho aocram eT rJiyöHHU, h€o6xoahmoh aah npopacTa-
HHH c e M e H H .

Fiepe hoc hjioaob naccHBHUH —  boaoh, jkhbothumh, BerpoM, h nepeHOc 
ru io A O B  aK T H B H b iö  —  o A a r o A a p a  p a c rp e c K H B a H H io , ôJiaroaapa BHH TO B O M y Me-

Phc. 259. Konw.'ih (S tip a ). .4 — BHeuiHHfi bhä pacTCHHst. ß~~ OTHeabHbm nao;t kobmjïh— 
ênHOBKa cHaöaceHnaH wihhhoü ioctmo, hhähhh nacTb octh cnnpaatHO cKpyneHa h rn- 

rpocKomuHa, a BepxHHH nacTb— nepiiCTO onymeHHasi, HBJisieTCit aeTaTeabHWM annapaTOM.

X 3 H H 3 M y  H APyrHM OCOÖdlHOCTHM IIA O flO B , K O TO pU C  A 3 IO T  B03MO)KHOCTb p a -  
CTCHHIO 3a p U T b C H  B 36MJIK), HBJIHIOTCH pe3yJIbTaTOM AJIHTCJIbHOH ÖOpbObl 
3 a  c y m e c T B O B a H H e  h ecTecTBeHHoro O T Ö o p a ; noöoKpaiOT T e  p a c T e H H H , koto- 
nbie jiynme pa3MHO>KaioTCH, KOTOpue jiymue n p h c n o  co 6 jie h u h 3 a m h me hu 
B KpHTHHeCKHe M O M 6 H T H  CBOefi >KH3HH, 3 n e p H O A  HO KO 51 —  3TO. KOHeHHO, 
KpHTHneCKHH MOMCIIT, KOiV-ia p iiC 'i OHIIC HOABepr11e re SI paSAHMHblM OIiaCHblM 
BO3Ae0cTBHHM BMeiimeñ cpepbl.

M.U paccMOTpejiH ochobhuc opranu BereTaTHBHOH jkhshh paereHHH 
KopeHb, BcacbiBaiomHH BO/iHbie pacTBOpu, cTeöejib, p a c ri pe Ae n h ¡o m n n hx no 
ocTaAbHHM opraHaM pacTeHHfl, jmcTbH, ycBanBaiomne ra30o6pa3Hbie Beme- 
cTßa h BbirioAHHiomHe rjiaBHeñmyio cJiyHKLU-no pacTeimö — cjiOTOcnHies. 3a- 
TGM Mbl BHAeJiH, HTO pacTeraa AaiOT noHKH, HBAHiomHecn OCHOBHOH (JjopMOH
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HX paSMHOXCeHHH. Ho TOM Mbl nepeiHJIH K nOHHTHIO O R B y X  pOAHX KJ1CTOK — 
ranjiOHflHbix h HHnjioHHHbix, npoTHBonoc'raBHJiH hx npyr npyry. yncHHjiH, 
HTO 3Ä6Cb Mbi HMeeM Heno c n pone c com oöhobjiohhh opraHH3 Ma öjiaronapa 
cjiHHiHHio ;iByx nojioBbix KjieTOK —  raMOT, npnHaÄJie>Kaiunx pasHHM opra- 
HH3M3M. Mbl 03HaK0MHJIH-Cb C IXBCTKOM H 6 TO OpraHaMH, C COMOH3 MH H HJIO- 
Ę B M U .  riepe,a H3MH BeCb OÔJIHK paCTeHKH. Ho Mbl ÄCJiajIH HO CHX nop OHHV 
npeaHaMepeHHyio onraöKy, mm xax 6 u  npnsHaBajiH KaKoii-TO OTBJieneHHbiö 
ran pacTCHHH. npaßna, mm  Ha3biBajiH HHorna pasHbie pacTCHHH, yKa3MBajiH 
pasJiHHHe TOTO HjiH hhoto nponecca y pa3Hux pacTCHHH, ho HaM na HO 6hjio 
BbiBec.TH 0 6 1HHH THn, h Mbi oro BHBCjiH. Tenepa ne pen H3 mh bcthct Bonpoc 
o pa3Hooöpa3HH pacTHTejibHoro MHpa. B caMOM naaajie xypca 6hjio cKa- 
3aHO, HTO paCTHTejIbHblH MHp ITOHBHJICH Ha 3eMJI€ HC Cpa3y, a B03HHK3JI no- 
cTeneHHO, THn 3a thhom, cootbctctbchho ycjiOBHHM jkhshh Ha 30MJie b  pa3 - 
Hbie reojioi HaecKHe anoxH. 3 to yKasairoe ne HcnepnuBae/r Bonpoca. [ O h  pac- 
cwaTpHBaeTCH ocoömm pa3nejroM 6ot3hhkh, kotophh Ha3biBaeTCH CHCTe-  
M a T H K O H  p a C T O H H H .  CuCTCMaTHKa paCTQHHH COCTaBJIHCT npOHMOT 
ocoöoro Kypca.]
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