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I. TBOP4ECTBO I<OBAJIEBCI<OrO

C BOCXHlll,eHHeM H 6JIarO,ll.apHOCTblO Mbl BcnOMHHaeM BeJIHKHH )I<H3HeH

HbIH nYTb AJIeKCaH,lI.pa OHy!PpHeBH4a KOBaJIeBCKoro.

3M6pHOJIOrH5I - O,ll.Ha H3 Ba)l{HeHll1HX BeTBeH 6HOJIOm4eCKHx HayK

n04TH ueJIHKOM C03,l1.aHa TpY,ll.aMH pyCCKHX Y4eHbIx HJIH Y4eHbIx, HaWe,ll.WHX

npHIOT ,lI.JI5I cBoeH ,lI.e5lTeJIbHOCTH B HaweH cTpaHe. )locTaTo4Ho BcnOMHHTh

HMeHa K. BOJIb!pa, K. 53pa, KOBaJIeBcKoro, Me4HHKoBa, CeBepUOBa.

3M6pHOJIOI'HH MO)l{eT cpaBHHTbcH C !PH3HOJIOmeH, KOTopaH 6JIarO,ll.apH

Tpy,ll.aM TaKHX reHHeB HayKH, KaK Ce4eHoB H I1aBJIOB, ,lI.aBHO y)l{e nepecTa

JIa 6bITb B POJlI'! yqeHHUbI «3ana,ll.HOH HayKH», a 3aH5IJIa Be,ll.ylll,ee nOJIO)l{e

HHe. I1Me51 B BH,lI.Y· npe)l{,lI.e Bcero 3aMeqaTeJIbHbIe pa60TbI KOBaJIeBCKOro,

THMHP5l3€B rOBOpHJI, qTO pyCCKHH yM np05lBHJI ce651 He B «HaKOnil1eHHH

6ecqHCJIeHHbIX UH!Pp MeTeOpOJIOmqeCKHX ,lI.HeBHHKOB, a B paCKpbITHH OCHOB

HbIX 3aKOHOB MaTeMaTHqeCK:Oro MbIWJIeHH5I, He B H3Y4eHHH MeCTHbIX !payH

H !pJIOP, a B pac K p bI T H HOC HOB H bI X 3 a K 0 HOB P a 3 B H T H 51

o p r a H H 3 MOB» (pa3p5l,ll.Ka Hawa.- E. T. r
26 H05l6p51 1888 r. COCT05lJIOCb 3aCe,ll.aHHe HOBOpOCcHHcKoro o6lll,ecTBa

eCTecTBoHcnbITaTeJIeH, Ha KOTOpOM, H3-3a- CKpOMHOCTH KOBaJIeBCKOro «qaCT

HbIM o6pa30M», 6e3 WHpOK:OH CneUHaJIbHOH nO,ll.roToBKH 6bIJIa OTMe4eHa

25-JIeTH5I5I HayqHa51 ,lI.e5ITeJIbHOCTb n04eTHoro 4JIeHa o6lll,eCTBa A. O. KOBa-

JIeBCKoro. .

I1peJI.Ce,ll.aTeJIbCTBOBaBwHH Ha 3aCe,ll.aHHH B. 3aJIeHCKHH npoH3Hec pe4b,

nOCB5Illl,eHHyIO KOBaJI€!BCKoMy.

B a,ll.pece OT 06lll,eCTBa rOBOpHTC5I: « ...BbI 3aHHJIH nepBeHcTByIOlll,ee Me

CTO B cpe,ll.e cOBpeMeHHbIx 300JIOrOB»... «B 3TOT ,lI.eHb MbI c03HaeM, qTO pa

60Ta pyCCKHX Y4eHbIx 3aHHMaer He nOCJIe,ll.Hee MeCTO B nporpecce HaYKH...»;
« ...BbIcTynHB nOCJIe ,lI.OJIroro CHa Ha apeHY Hay4HoH ,lI.e5ITeJIbHOCTH, POCCH5I

MOrJIa ,lI.aTb He TOJIblW npOCTbIX pa60THHK:OB Tpy,ll.5Illl,HXC5I, KaK npe)l{,lI.e, no,ll.

pyKOBO,ll.CTBOM 60JIee OnbITHblX 3ana,ll.HO-eBponeHCKHX y4HTeJIeH, HO pyK:OBO

,lI.HTeJIeH, CT05Illl,HX BO rJIaB€ HaYKH, KOTOpOH OHH nOCB5Illl,aIOT BCIO CBOlO

)l{H3Hb...».
A. O. KOBaJI€BCKHH npH )l{H3HH CTaJI KJIaCCHKOM eCTeCTB03HaHH5I. )lap

BHH Hero nOCJIe,ll.OBaTeJIH OueHHJIH 3aMeqaTeJIbHbIe pa60TbI KOBaJIeBcKoro,

BbInOJIHeHHbIe elll,e B 50-70-x ro,ll.ax npOWJIoro CTOJIeTH5I.

B caMbIX 06lll,HX qepTaX MO)l{HO TaK onpe,ll.eJIHTb 3Ha4€HHe TBop4eCTBa

A. O. KOBaJIeBCKOro ,lI.JI5I HayKH H qeJIOBe4eCTBa.

1. A. O. KOBaJIeBCKHH BMeCTe C 11. 11. MeqHHKOBbIM 5IBJI5IIOTC5I OCHOBa

TeJI5IMH cOBpeMeHHoH 3BOJIIOUHOHHOH 3M6pHoJ!omH. KOHe4Ho, pa60TaM Ko

BaJIeBCKOro np€,lI.WeCTBOBaJIH BbI,lI.aIOIll,HeC5I HCCJIe,ll.OBaHH5I 53pa, I1aH,lI.epa,

BOJIb!pa H ,lI.pymx. Y4eHbIx HaweH cTpaHbI, HO ,lI.O KOBaJIeBCKOro He 6bIJIO

HaYKH, HMeHyeMoH cpaBHHTeJIbHOH, 3BOJIIOUHOHHQH 3M6pHOJIOrHeH, XOT5I H

6bIJIO y)l{e onHcaHo MHoro !paKTOB, BnOCJIe,ll.CTBHH, 6JIaro,ll.ap5I· TBOpqeCT~y

KOBaJIeBCKOro H Me4HHKOBa opraHH4eCKH BOWe,ll.WHX B HayKy - 3BOJIIO

UHOHHa5I 3M6pHOJIOrH5I.
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2. 3BOJIlOUJiOHHa5I TeOpH5I LI. ,ll,apmma He MorJIa 6bI rro6e)J.HTb eCJIH 6bI

KOBaJIeBCKHM H MeqHHKOB He ,lI.aJIH HayKe O,ll.HO HS peliialOru:HX c~araeMbIX
3BOJIlOII.HOHHOro yqeHHH - 3BOJIlOII.HOHHOH 3M6pHOJIOrHH. HMH C rrOSHII.HH

3BOJIlOII.HOHHOH H,lI.eH ,lI.aHO orrHcaHHe paSBHTH5I orpOMHoro Kpyra MHBOT

HblX - 6ecnOSBOHOllHbIX. Pa60TbI KOBaJIeBCKOro no paSBHTHlO JIaHII.eTHHKa

H aCII.H,lI.HH; C03,l1.aHHe KOBaJIeBCKHM COBpeMeHHOH TeOpHH Sap0,ll.bIWeBbIX

nJIaCTOB; ,lI.OKaSaTeJIbCTBa epOpMHpQBaHH5I SapO,ll.bIWeBbIX rrJIaCTOB H y 6ec

rrOSBOHOllHbIX; cpaBHHTeJIbHO-3M6pHOJIOrHlleCKHe ,lI.OKaSaTeJIbCTBa e,ll.HHCTBa B

paSBHTHH Bcex MHBOTHbIX; cpaBHHTeJIbHO-3BOJIlOII.HOHHOe HSylleHHe 06paso

BaHHH y MHBOTHbIX rrHru:eBapHT€'JIbHOrO KaHaJIa, rrOJIOCTH TeJIa H HepBHOH

CHCTeMbI,- 6es 3THX OTKpbITHH H 0606ru:eHHH, a TaKMe )J.pyrHX HSBeCTHbIX

pa60T A. O. KOBaJIeBCKOro He 6bIJIO 6bI 3BOJIlOII.HOHHOH TeopHH.

3. HCCJIe,ll.OBaHH5I A. O. KOBaJIeBCKOro H H. H. MellHHKoBa )J.aJIH OlleHb

MHoro II.eHHOro )J.JI5I COS)J.aHHH 3BOJIlOII.HOHHOH CHCTeMaTHKH. LI. ,ll,apBHH

(1874), CCbIJIaHCb Ha pa60TbI A. O. KOBaJIeBCKOro, rrHCaJI: «TaKHM Q6paSOM,

€CJIH BepHTb 3M6pHOJIOrHH, oKasbIBaBweHcH Bcer)J.a caMoH BepHoM pyKOBO

,lI.HTeJIbHHII.eH B ,lI.eJIe KJIaCcHepHKaII.HH, MbI rrOJIyllHM, HaKOHeII., KJIlOll K HCTOll

HHKy, HS KOToporo rrpOHSOiliJIH nOSBOHOllHble».

4. A. O. KOBaJIeBCKHH BMeCTe C H. H. MeqHHKOBbIM HBHJIHCb OCHOBaTe

JI5IMH 3BOJIlOII.nOHHOro nO)J.XO,ll.a K HsyqeHHlO KJIeTOK H TKaHeH.

LITO oc06eHHO BaMHO nO,ll.llepKHyTb,- peqb H)J.eT He TOJIbKO 06 orpoMHoM

epaKTHllecKoM «rHCTOJIOrHqeCKOM» MaTepHaJIe, nOJIyqeHHOM HMH B xO)J.e

3M6pHOJIOrHllecKHx HCCJIe)I:OBaHHM (B pa60Tax H. MellHHKoBa no np06JIeMaM

BOCnaJIeHHH H eparOII.HTOSa, B pa60Tax A. KOBaJIeBCKOro no MeTaMopeposy

H B xO)J.e HSYll~HHH HM 5IBJIeHHH TaK ,Ha3bIBaeMoro «rHCTOJIHsa»): A. O. Ko

BaJIeBCKHH BMeCTe C H. H. MellHHKoBbIM nOJIOMHJIH HallaJIO HMeHHocpaB

HHTeJIbHOH, 3BOJIlOII.HOHHOH rnCTOJIOrHH.

He MeHee BaMHO nO)J.llepKHyTb, llTO A. O. KOBaJIeBCKHH H H. H. Mell

HHKOB He MbICJIHJIH ce6e HSylleHHe KJIeT'OK Ii TK3Her:1 B H e pa3BHTHH opra

HHSMa; OHH HSyllaJIH «nOBe,ll.eHHe» KJIeTOK H TKaHeH B XO,ll.e HOpMaJIbHMX H

rraTOJIOPHlleCKHX rrpOII.eCCOB epopMoo6pa30BaHlIH.

5. A. O. KOBaJIeBCKHH HBHJICH O,ll.HHM HS OCHOBaTeJIeH cpaBHHTeJIbHOH

epHsHOJIOrHH.

II. HACJIE,U11E A. O. KOBAJIEBCKOrO 11 HEKOTOPbIE 3A,UA4119MBP110JIOr1111

Hs orpoMHoro KOJIHlleCTBa BCTalOru:Hx nepe.n 3M6pHOJIOrHeH MOpepOJIOrH

qeCKHX, epHSHOJIOrHlleCKHx H 3BOJIlOII.HOHHbIX Sa,ll.all, BbISbIBaeMbIX pasBHTHeM

HayKH H nOTpe6HOCTHMH Me,ll.HII.HHbI H paSJIHllHbIX OTpaCJIeH rrpaKTHKH, CJIe

.nyeT OCTaHOBHTbC5I Ha oqeHb He6oJIbiliOH rpynrre 3 M 6 P H 0 JI 0 r 0 - ep ll-

S H 0 JI 0 r H tI e C K H X BorrpocoB. ,
B TO BpeMH KaK pH,lI. HHOCTpaHHbIX WKOJI, B oco6eHHOCTH WKOJIa lIlne

MaHHa, ysaKOHHJI OKOHtIaTeJIbHbIM OTXO,ll. OT 3BOJIlOII.HOHHOro paCCMOTpeHH5I

3M6pHOJIOrHtIeCKHX BorrpOCOB, OTOWeJI OT YlleHH5I KOBpJIeBCKOro H MetIHH

KOBa, COBeTCKHe 3M6pHOJIOrH Ha HOBOH OCHOge nblTaJIHCb npo.nOJIMHTb JIytI

WHe Tpa,ll.HII.HH KOBaJIeBCKOro B 3BOJIlOII.HOHHOH 3M6pHOJIOrHH.

Eru:e He,ll.aBHO HeKOTopble 3M6pHOJIOrH He BH)J.eJIH onaCHOCTH )J.JI5I paSBH

TH5I HayKH B npeKJIOHeHHH nepe)J. IIIKOJIOM lIlneMaHHa H )J.pyrHMH IllKOJIaMII,

roP)J.HBIllHMHC5I 3KcnepHMeHTaJIbHbIMH cnoco6aMH HCCJIe,ll.OBaHH5I H COS)J.aB

IllHMH HayKy, HMeHyeMylO «MexaHHKoH·-paSBHTH5I». CeHtIaC MbI Bce COrJIaCHbI.

C reM, 'ITO, BOOPYMHBIllHCb npeHMyru:eCTBOM 3KCnepHM€HTaJIbHbIX cnoco60B

HCCJIe)J.OBaH'HH nepe)J. onHCaTeJIbHOH 3M6pHOJIOrHeH, «MexaHHKa paSBHTH5I»

He OCBOIIJIa, O,ll.HaKO, HeOII.eHHMOe npeHMyru:eCTBO 3M6pHOJIOrHH KOBaJI€BCKO

ro H MetIHHKOBa,--;- HCTOpHtIeCKHH MeTO,ll., paCCMOTpeHHe OHTOreHesa HbIHe

MHBYIIJ.HX MHBOTHbIX KaK pesyJIbTaTa 3BOJIlOII.HOHHOro paSBHTH5I, KaK «cryeT- .

Ka» 3BOJIlOII.HOHHOro npOII.ecca. TeM caMbIM OHa JIHIllHJIaCb ,lI.YIllH 6HOJIOrH

qeCKOrO HCCJIe,ll.OBaHHH, yBJIeKJIaCb 3KcnepHMeHTaJIbHbIMH BOS)J.eHCTBH5IMH

aa e,ll.HHHtIHble opraHH3MbI, peSKO OrpaHHqHJIa ce65I 06beKTaMH, epaKTHtIeCKH

6*
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npeBpaTMJIaCb B ytIeHMe 00 ypO.u.CTBax M OTOiliJIa OT npaKTMKH Me)lHUHHbI,
BeTepHHapMM, ]KHBOTHOBO)lCTB·a.

IT03Hll,Mfl IIIneMaHHa M ero HeMHorotIHCJIeHHbIX nOCJIe.u.OBaTeJIeH B Ha

IlIeH CTpaHe - 3TO ObIJIa n03MUHfl OOPbObI C 3BOJIIOUMOHHOH H.u.eeH. HeBepHO
npe,nCTaBJIeHHe 00 ,9MOpMOJIOmM f(oBaJIeBCK:oro H MetIHMJ{OBa KaK siK06bI

TOJIbKO 00 onMCaTeJIbHOH HayKe. !\OBaJIeBCKHH H MetIHHKOB caMH 6bIJIH

OJIeCTflr.u:HMH 3KcnepHMeHTaTopaMM M OHM ]Ke, XOTfl M He B nOJIHOH Mepe;

npe,nBM.u.eJIH Heooxo,nHMOCTb npeBpar.u:eHHfl 3MOpHOJIOmH KaK HayKH MOP<PO

JIOrMtIeCKOH B HayKy o,nHOBpeMeHHO H <PM3HOJIOrMtIeCKYIO. MetIHHKOB nHCaJI:
«3aHMMaflCb y]Ke ReCKOJIbKO JIeT HeKOTopbIMH BonpocaMM K3CaTeJIbHO re

HeaJIOrMH Metazoa, 51 npHilleJI K yoe]K,neHHIO, tITO TaKHe BonpOCbI HeJlbSfl

pa3peIlIaTb HCKJIIOtIHTeJlbHO Mop<POJlOrO-3M6pHOJlOrMtIeCKHM nyTeM... , ,nJlfl
o6cy]K,neHHfl reHeaJIOrMtIeCKOrO 3HatIeHHfl 3THxopraHOB tIaCTO OKa3bIBaeTCfl

Heooxo,nHMbIM SHaHHe HX <PH3HOJIOmtIecKoH 'HCTOpHH••• 51 .u.OJl]KeH 6bIJI npo

H3BO.u.HTb, pfl,lI;OM C 3MOpHOJIOmtIeCKHMH HaOJlIO,neHHflMH Ha,n HCTopHeH pas

BHTHfl 3HTO,nepMbI, TaK]Ke H <PH3MOJlOmtIeCKHe HCCJIe.u.OBaHMfl ee <PyHKUMM».

!\OBaJleBCKHH ObIJI H BeJIMKOJIenHbIM HaOJlIO,nareJleM, H 3KcnepHMeHTaTopoM,

H O,nHMM H3 OCHOBaTeJIeH cpaBHHTeJlbHOH ,<PH3HOJIOrMH. TaKHM 06pa30M,

CJIe,n;yeT OCTaBMTb HenpaBHJIbHOe npe,nCTaBJIeHHe 0 TOM, tITO 6y.u.ro 3Kcne

pH~eHT CMeHHJI onHcaHHe, HatIHHafl C BHJIbreJIbMa Py, Kor.u.a HatIaJIa CO

3,naBaTbCfl TaK Ha3bIBaeMafl «MexaHHKa pa3BHTHfl». !\JlaCCHKH 3M6pHOJlOrM

tIeCKOH HayKH coe,n;HHflJlH 3Kcne~HMeHT H onHcaHHe, OCTaBaflCb Ha IlIHpOKOH

3BOJIIOUHOHHOH ,nopore.

B nepe,nOBOH CTaTbe ]KypHaJla «YcnexH COBpeMeHHOH OHOJlOrHH»: «3a

nepecTpOHKY 3MOpHOJlOrHH» (1951) OtIeHb npaBHJIbHO HanHcaHO: « •..Heo6

XO,n;HMO co BceH peIlIHTeJlbHOCTbIO no,ntIepKHyTb, tITO pa306J1atIeHHe «Mexa·

HHKH pa3BHTHfl» KaK peaKUHOHHoro, aHTHHCTOpHtIecKOro, MeTa<pFISFItIeCKOrO
HanpaBJleHHfl B 9M6pHOJIOrHH OTHIO)lb He flBJIfleTCfl CFIrHaJIOM K OTKa3Y OT

3KCnepFIMeHTaJIbHOrO Mero,na B HCCJIe,nOBaHFIH· 3aKOHOMepHOCTeH 3apo,nbI-

IlIeBoro pa3BHTFIfl ]KFIBOTHbIX opraHH3MOB». \

BMeCTe C TeM, er.u:e KpaHHe MaJIO onFICaTeJIbHbIX paOOT B OTHOIlIeHHH

HOpMaJIbHOro OHToreHe3a tIeJIOBeKa - opraHoreHe30B, 3M6pHOHaJIbHOrO rH

CToreHe3a, BonpOCOB naTOJlOrMH 3MOpFIOHaJlbHOrO pa3BI\:TFIfl ~eJlOBeKa. OtIeHb

MaJIO er.u:e onHCaTeJIbHbIX paOOT no 3MOpHOJIOrMH ~eJIbCKOX03HHCTBeHHbIX

>KHBOTHbIX.

HaCKOJIhIW MaJIO pa3paOOTaHbI BonpOCbI 3MOpFIOJIOrFIH tIeJlOBeKa H

MJIeK:OnHTaIOr.u:FIX - MO>KHo BFI)leTb no CJle,nYIOI1:J;HM npHMepaM. He H3YtIeHbI

er.u:e nOJIHOueHHO cnepMaToreHe3 H OBoreHe3. !\aK BbIflCHHeTCfl, 3M6pFIOJIOmfl

He pacnOJIaraJIa TOtIHbIMFI ,naHHbIMH, yTBep]K,n;afl, tITO KOJIFItIecTBO flHueBbIX

KJIeTOK, «saJlO]KeHHbIX B flFItIHFIKe K MOMeHTy pO]K,neHFIH», nOCTeneHHO yMeHb

IlIaeTCH B nOCT3MOpHOHaJIbHbIH nepHO.u.; HeFI3BeCTHO, r)le npOHcxo.u.HT y tIe

JlOBeKa BCTpetIa cnepMaTOSOH,na C flHUOM, HeH3BecTHa OFIOJIOrHtIeCKafl POJIb
CeKpeTa IlIeHKFI MaTKH, HaM HeFI3BeCTeH B TOtIHQCTFI MexaHFI3M nona,naHHfl

flHua B flHueBo,n;bI nOCJIe OByJIflUHH.

OrpoMHoe KOJlHtIeCTBO BonpOCOB cpaBHHTeJlbHOH 3MOpFIOJIOmH Tpe6yeT
(Pie roBOpfl y]Ke 00 3KcnepHMeHTaJlbHbIX cnocooax pa60TbI) Tr.u:aTeJIbHbIX

HaOJIIO,neHHH, onHcaHHH flBJIeHHH, npHTOM H TaKHX flBJleHHll, K:oropble KaK

Oy,nTO y>Ke HsytIeHbI. BOT O,nIlH HS TaKFIX npHMepoB.

):(a]Ke TaKoH Bbr.naIOr.u:HHCfl 3MOpHOJlOr, KaK IT. IT. HBaHOB, HaM Ka]KeT·

CH, BCJIe,nCTBHe HaIlIMX er.u:e He,nOCTaTOtIHbIX ,na]Ke «onMCaTeJlbHbIX SHaHMH~

yTBepHC,naeT B OTHOIlIeMHM rYOOK M KHilletIHOnOJlOCTHbIX, tITO <<TIpM )lpo6J1e

HMM npaBHJIbHOCTb nOJIO]KeHH5I OJlaCTOMepOB OtIeHb paHO HapYiliaeTCfl y

2cex, a y HeKoropbIX C caMoro HatIaJIa pacnOJlO]KeHHe HX CTaHOBHTe51 6ec

nopfl.u.OtIHbIM M XaOTRtIHbIM» (1937, 1943).
B COOTBeTCTBHH C 3TMM MbICJIHTCfl, tITO flHua ryooK- «He HMeIOT HHKaKOM

.n;eTepMMHauMW M HMKaKOH npe,nBapMTeJIbHOM CTpyKTypbI CBoeM npOTOnJIa3

Mbl, H 3THM OHH COBMeCTHO C flHuaMH HeKOTopbIX HH3IlIHX KHilletIHOnOJIOCT

HbIX OTJlHtIaIOTCfl OT flHI:J: )lpyrHx Metazoa». ):(a H 3KcnepHMeHTaJlbHbIH Ma-
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TepHaJI, Ha nepBbIll BarJI5I,U, KaK 6y,UTO rOBOpHT B nOJIbay 9THX npe,UCTaBJIe
HHll: 51llua Ha paHHHX CTa,UH5IX M02KHO aaCTaBJI5ITb «CJIHBaTbC5I» no HeCKOJIb
Ko BM€CTe H ,UooHBaTbC5I HOpMaJIbHOrO paaBHTH5I aapo,UbIIlIa; ry6KH H m,UpbI
M02KHO npOTHpaTb CKBoab «CHTO» H ,lI.06HTbC5I paaBHTH5I aapo,UbIllia .

. O,lI.HaKO COBepIlIeHHO OlleBH,lI.HO, lIl'O JIHIlIb BCJIe,UCTBHe He,UOCTaTOllHOCTH
y Hac CBe,lI.eHHll ,Ua2Ke lIHCTO onHCaTeJIbHOrO nOp5l,UKa H HenpaBHJIbHbIX Teo
peTHlIeCKHX npe,lI.nOCbIJIOK MOrJIH CJI02KHTbC5I BarJI5I,UbI Ha «xaOTH1JHOCTb»,

«aHapXHlIHOCTb» B paHHeM 3M6pHOHaJIbHOM paaBHTHH ry60K H HHaIlIHX KH
IlIe1JHOnOJIOCTHbIX.

O,UHH np06JIeMbI aaMeH5IIOTC5I ,UpyrHMH, B ,UaHHOM CJIy1Jae BonpOCbI MeHb
IlIell . (no cpaBHeHHIO C APyrHMH opraHH3MaMH) HHTerpaUHH, UeJIOCTHOCTH
ry60K H HH3IlIHX KHIlIe1JHOnOJIOCTHbIX H BonpOCbI B03M02KHOCTH pa3BHTH5I H3
COMaTH1JeCKHX KJleTOK ueJIbIX opraHH3MOB,- 3TH np06JIeMbI aaMeH5IIOTCSI
BonpocaMH Ka2Kymellc5I «xaOTH1JHOCTH» ,lI.p06JIeHH5I, 60JIbIlIOll peryJISIUHOH
HOll cnoc06HOCTbIO.

npHBe,UeM eme O,UHH npHMep HaY1JHOll 3a,UallH, Tpe6yIOmell «onHCaTeJIb
HbIX MeTO,lI.HK» H CB5IaaHHOllC YKaaaHHbIM BonpOCOM 0 «xaOTH1JHOCTH» ,lI.p06

JIeHH5I HH3IlIHX Metazoa H HX 60JIbIlIOll peryJI5IUHOHHOll cnocoOHOCTbIO.

BOJIbIlIOe aHalleHHe ,lI.JI5I Hac npH06peTaer HHTepeCHbIll cnop Me2K,Uy Ko
BaJIeBCKHM H MellHHIWBbIM no BonpocaM 3M6pHOHaJIbHOrO paaBHTH5I aCUH

,UHll: KaK npe,lI.CTaBJI5ITb ce6e CTpoeHHe XOp,lI.bI,- B BH.ne JIH Tpy6KH, aanOJI

HeHHOH 2KH,lI.KOCTbIO, KaK .nyMaJI MellHHKoB, HJIH COCT05lmell, TaK CKaaaTb,
H3 KOMnaKTHoro pH.na KJleTOK; Ha KaKoro KJIerOllHoro MafepHaJIa 06paayeT
CH aallaTOK HepBHoll CHCTeMbI; KaK 06paayeTc5I nOJIOCTb nepBHlIHoro KHIlIe1J

HHKa - TaK 2Ke, KaK y JIaHueTHHKa, T. e. nyTeM BnHlIHBaHHH CTeHKH 6JIa

CTyJIbI (KaK .nyMaJI KOBaJIeBCKHH), HJIH 2Ke nOJIOc!b KHIlIellHHKa npOHCXO
,UHT Ha nepBHlIHoll nOJIOCTH TeJIa; HC1JeaaeT JIH 6JIaCTOnOp y aap0,UbIIlIeii

8CUHlJ,Hll, H ,UpyrHe BOnpOCbI.

4TO 2Ke OK?aaJIOcb? KOBaJIeBCKHll pa60TaJI Ha,U nOJIOBbIM pa3MH02KeHHeM
aCUH,lI.Hll (paaBHTHeM Ha 51llua) (Phallusia Cione) , a MellHHKOB B TO 2Ke

BpeM5I (1886) - Ha.n '6eCnOJIbIM paaMH02KeHHeM, HayllaJI npoueccbI nOllKO
Baf!H5I aCUH,UHll (Botryllus). Ha 31'01' HCTopHlIeCKHll cnop MbI 06pamaJIH
He,UocTaTOlIHo BHHMaFIH5I. Paara,UKY paaHor,rr8CHll .naJI KOBaJIeBCKHll: OH ,Uo

KaaaJI, 1JTO O,lI.HH H Te 2Ke opra~bI o,UHoro H 1'01'0 2Ke opraHHaMa MoryT 3a
KJIa,UblBaTbC5I cymecTBeHHO no-paaHoMy npH paaBHTHH opraHHaMa Ha 51llJ.J.a

H B peayJIbTaTe npouecca n01JKOBaHH5I. B. A. ,lloreJIb, oueHHBa51 TBopllecTBo
KOBaJIeBCKOro, c,UeJIaJI eme B 1948 r. 3HeprHlIHOe y,UapeHHe Ha 3TOM BO

npoce, HanOMHHB npH 3TOM H npOueCCbJ pereHepaUHH, npH KOTOpbIX KOH
KpeTHbIll MexaHHaM aaKJIa,lI.KH H paaBHTH5I Tex HJIH HHbIX opraHoB MO}j'{eT

6bITb TaK2Ke HHbIM, lIeM 3TO HMeeT MecTO B HOpMaJIbHOM paaBHTHH. COBpe

MeHHaH TeopeTHlIeCKa51 3M6pHOJIOrHH .nOJI2KHa B HHTepecax npaKTHKH CHOBa

aaH5ITbC5I 3THMH BonpocaMH, npH1JeM a.neCb Tpe6yeTc5I He TOJIbKO 3KcnepH
MeHT, HO H onHcaHHe. TaK, CHOBa HeJIHIlIHe 06paTHTbC5I, B HHTepecax ,UaJIb'
HellIlIeH 60Pb6bI C BHTaJIHCTHlIeCKHMH H BeiicMaHHCTCKHMH npe,UCTaBJIeHH5I

MH, K HaY1JeHHIO 3M6pHOHaJIbHOrO paaBHTHH, KaaaJIOCb 6bI Y2Ke TmaTeJIbHO

Hay1JeHHoro 06'beKTa - rH.npbI. Ho TmaTeJIbHa51 HaYlleHHOCTb 31'01'0 06'beKTa
JIHIlIb Ka2Kyma5lc5I. Heo6xo,lI.HMo .naTb cp-aBHHTeJIbHO-Mop<p0JIOm1JeCKHll H
cpaBHHTeJIbHO-<pHaHOJIOrHlIeCKHll OllepK paaBHTH5I rH.np Ha Hllua, paaBHTH5I

nOlleK H paaBHTH5I rH,Up nOCJIe HX npOmpaHH5I CKBoab «CHTO». nO)l;06HbIe

HCCJIe,UOBaHHH COBepIlIeHHO JIHIlIHJIH 6bI n01JBbICTOPOHHHKOB TaK Ha3bIBae
MbIX «pe3epBHbIX KJIeTOK», CTOpOHHHKOB HaHBHbIX npe,UCTaBJIeHHll 0 c60pe

KJleT01JHoro MaTepHaJIa nOCJIe npOTHpaHH5I ry60K H rH,Up. HeKOTopbH' H .no

CHX nop ,lI.YMaIOT, 1JTO KJIeTKH 3KTO.n.ePMbI rH.nPbI 51K06bI Haxo.n.51T ,Upyr
.n.pyra H 'ITO TO 2Ke npOHcxo.nHT C KJleTKaMH 3HTO.nePMbI. He aHaIOT, npaB,Ua,

1JTO .neJIaTb C HeKJIeTOllHOll MeaOrJIeell.
01JeHb 60JIbIlIOe 'TeOpeTH1JeCKOe aHa1JeHHe H aHa1JeHHe ,UJl5I npaKTHKH

HMeIOT cpaBHHTeJlbHO-3M6pHOJlOrH1JeCKHe pa60TbI no opraHoreHeaaM y no

3BOHOllHbIX 2KHBOTHbIX, B 1JaCTHOCTH cpaBHeHHe paaBHTHH Tex HJlH HHbIX
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opraHOB B pe3ynbTaTe HOpManbHOrO npo~ecca pa3BllTllH II npO~eCCOB pere
Hepa~llIf.

MOJKHO ObWO ObI nepelfllC.JIllTb OOnbllIOH Kpyr 3a,n;alf B 06naCTll 3M6pllO

nOrnII, TpeOYIOIlI;fIX OnllCaTenbHbIX cnOCOOOB pa60TbI, HO, KOHelfHO He OHll
,n;omKHbI ,n;OMllHllpOBaTb B COBpeMeHHOH 3M6pllonornll. '

BbICKa3aHHble B caMOH oo~eH lPopMe 3a,n;alfll COBpeMeHHOH 3M6pllono
rllll MbICMITCH B cne,n;YIOH.I.llX HanpaBneHllSIx:

1. Heooxo,n;IIMO pa3BIIBaTb Bce caMoe ~eHHoe, qTO llMeJIOCb B

TBoplfeCTBe K:oBaneBcKoro, MelfHllKoBa II npo,n;onJKaTeneH llX ,n;ena -

D. D. HBaHoBa II ,n;pyrnx YlfeHbIx, nOCTaBllTb Ha OCHOBe YlfeHllH DaBnoBa

II MllqYPllHa 3MopllonornlO Ha COBpeMeHHbIe 3 B Q n 10 ~ H 0 H H bI e penbCbI,

2. .3MopllonornH - HaYKa CTonb .IKe Mop,qJOnorHlfeCKa5I, CKonb II ¢ll3ll0

nornlfeCKa5I. .3M6pllOnOrnqeCKa5I HaYKa ,n;onJKHa Bo6pan" B ceo51' npllH~llnbI

naBnOBCKoro ylfeHll5I, ,n;aIOliIero 06liIYIO TeopHIO npOllCXOJK,n;eHll5I II pa3BHTllH
npllcnocooneHllH Y JKllBOTHbIX opraHH3MoB.

3. 3a,n;aQa 3Mopllonora - y n p a B n 51 T b llH,n;llBH,n;yanbHbIM pa3BHTlleM

.lKllBOTHoro opraHll3Ma. Heooxo,n;llMO npaBHnbHoe, naBnoBcKo-MHlfypllHcKoe
nOHllMaHHe B3allMooTHollIeHllH opraHll3Ma II cpe,n;bI. _

MbIcnb TllMllp5I3eBa, BbICKa3aHHa5I HM OQeHb ,n;aBHo, Haxo,n;HTCH B non

HO~ cornaCHH C YQeHH5IMH DaBnoBa H MHlfypHHa: «epopMa KaK pe3ynbTaT
B3allMo,n;eHcTBH5I MeJK,n;y nnaCTlllfeCKllM opraHH3MoM II BnHHIO~eH Ha Hero

cpe,n;oH» . .3MopllonorlllfeCKaH HayKa He MOJKeT nno,n;OTBOpHO pa3BllBaTbC5I,

06XO,ll,SI 3aKOHOMepHOCTH HaC,JIe,ll,OB,HH5I npH3HaKOB H CBOHCTB, rrpHo6peTeH
HbIX rro,n; Bmf5IHlleM ycnoBllH JKH3HH.

4. Co BceH pellIHTenbHocTblO Ha,n;o OTKa3aTbCH OT TaKHX «rrOMO~HHKOB»

B KpHTHKe TaK Ha3bIBaeMOH «MexaHHKH pa3BHTHH», KOTopbIe nO,ll,lfepKHBalOT

CBoe 0 T P H ~ aTe n b HOe 0 THO III e H H e K 3 K C rr e p H M e H Tan b

HOM Y MeT O,ll, Y BOO 0 ill, e. MbI ,n;onJKHbI Bce oonbIIIe BHe,n;P5ITb
3KcrrepllMeHTanbHbIH MeTO,n;, rrOHHMaeMbIH B ,n;yxe H,n;eH TllMllpH3eBa, DaB

nOBa, MlllfypllHa, JIbIceHKo, T. e. MeTO,n;, He rrpOTHBorroc.:raBn5I~MbIH 3BonlO
~HOHHbIM rro,n;XO,ll,aM.

LI:n5I 3M6pllonornH, TaK JKe KaK II ,n;nH epH3ll0norllH, llMeIOT 3HalfeHHe

crrOCOObI pa60TbI DaBnOBa: « ...Ha,n;o He orrllCbIBaTb HBneHH5I,~ rOBopHn DaB

nOB,- a BCKpbIBaTb 3aKOHbI llX pa3BllTll5I. H3 O,n;HHX orrHcaHHH HllKaKOH

HayKll He BbIXO,n;HT». «Ha6nlO,n;eHHe - MeTO,n; BrrOJme ,n;OCTaTOlfHbIH TonbKO

,lI,n5I H3YlfeHIf5I 60nee rrpOCTbIX 5IBneHHH. qeM CnOJKHee HBneHHe. a lfTO

CJIOJKHee JKH3Hll? - TeM HeH36eJKHee' orrbIT» ,

fl. BCJIe,ll,CTBHe TOro, lfTO TaK Ha3bIBaeMaH «3KcrrepllMeHTanbHaH 3M6pllO

JIorn5I» B nH~e HeKOTopblX IIIKOJI rroKHHyna rrOlfBY cpaBHHTeJIbHOH, 3BOJIIO

~HOHHOH 3MOpHOJIOrnll KOBaneBCImro II MelfHllKOBa, OHa KpaHHe cy3lfJIa

Kpyr OObeKTOB llccne,n;OBaHH5I. B llHTepecax pa3BHTH5I HayKH H B HHTepecax

npaKTHKll Me,ll,H~HHbI, BeTepHHapllH II ,lI,pyrHx pa3,n;enOB Heo6xo,n;HMO paCIIIH

pHTb Kpyr 06beKTOB 3MOpllOJIOrrm, COcpe,ll,OTOlfHB oco6eHHoe BHllMaHlfe Ha

.lKlfBOTHbIX, H3YlfaTb 3M6pnOHa.JJbHoe pa3BHTHe K'OTOPbIX BaJKHO ,lI,JI5I pa3pe

IIIeHH5I OOJIbIIIorO lfHcna HeHCHbIX TeopeTlllfeCKllX BonpOCOB - 3M6pHOnOrH

lfeCKllX BonpOCOB rrpOHCXO.IK,n;eHHH MHOrOKJIeTOlfHbIX opraHll3MOB, BorrpOCOB

3BOJIIO~HH OHToreHe3a, KpHTHlfeCK'OH o~eHKH TBoplfeCTBa A. H. CeBep~OBa

H MHorHX ,lI,pyrnx.

He oTopaCbIBa5I «oHoreHeTlllfecKHH 3aKoH», T~aTeJIbHO o6eperaH OCHOB

HylO If cOBepIIIeHHo rrpaBHJIbHylO H,n;elO Hepa3pbIBHoH CB5I3aHHOCTH OHTore

He3a H HCTopHlfecKoro rrpo~ecca CTaHOBJIeHH5I HOBbIX epOpM, Heo6xo,n;HMO

c,n;eJIaTb CMeJIylO norrblTKY (rrOJIb3Y5ICb naBJIOBCKo-MlllfypHHcKHM YlfeHlleM)

C03,l1,aHH5I HOBoro oooo~eHlfSI B 3TOM HarrpaBJIeHHll, KOTOpoe ObI llCrrOJIb30

BaJIO orpOMHble ,lI,OCTHJKeHHSI OHOJIOrHH 60JIee lfeM 3a nOJIC~OJIeTHH ee pa3

BllTlf5I.
Co6CTBeHHO, 3Ta pa60Ta yJKe HalfaTa, oco6eHHO B OOTaHHlfeCKOH OOJIaCTll

(MbI HMeeM B BH,lI,y Hccne,ll,OBaHH5I T. LI:. JIbIC€HKO).
PaCIlIHpeHlfe Kpyra OObeKTOB HCCJIe,ll,OBaHHH ,lI,HKTyeTcH Olfepe,ll,HbIMH 3a-
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,AaqaMli npaKTliKli. OC06eHHO MHOI'O Ba)l{HbIX, HeBbIHCHeHHbIX BonpOCOB
3M6pHOJIOnm CeJIbCKOX03HikTBeHHbIX )l{liBOTHbIX.

6. Bonpoc 0 U; e JI 0 C THO C T li 0 P r a H H 3 M a. Co B3rJUI.n:aMli OaB

JIOBa li MHqypliHa H npo.n:OJI)I{aTeJUIMli liX BeJIliKOI'O .n:eJIa He liMelOT HliqerO

o6Ill;ero npe.n:cTaBJIeHliH 06 opraHli3Me, pa3BliBaeMbIe COBpeMeHHbIMli peaK

U;HOHHbIMH yqeHbIMH, KaK 0 KaKOM-TO a6COJIIOTHOM u;eJIOM, KaK 0 CliCTeMe,

B OTHOIueHliH KOToporr OKpY)l{alOIll;aH cpe.n:a B JIyqrneM CJIyqae BbIcTynaeT B

pOJIH «¢>aKTopOB pa3BHTHH», B TOM CMbICJIe, KaKorr npH.n:aBaJIa 3THM CJIOBaM

«MexaHHKa pa3BHTHH».

Cpe.n:H 3M6pHOJIOrOB, TaK )l{e KaK H cpe.n:H ¢>H3HOJIOroB, C03.n:aBaJIHCb H

C03.n:aIOTCH no.n:06HbIe MeTa¢>H3HqeCKHe npe.n:CTaBJIeHHH. K CO)l{aJIeHHIO, Ii
cpe.n:H OTeqeCTBeHHhIX yqeHbIX, npaB.n:a B e.n:HHHqHbIX CJIyqaHX, npe.n:JIaI'a

JIlfcb TaKHe «TeopHH HH.n:HBH.n:yaJIbHOI'O pa3BliTHH», KOTopbIe COBceM 06e3

opY)l{liBaJIli 3M6pHOJIOrHlO. TaKoBa TeopHH «npe¢>opMHpOBaHHorr MOP¢>bI» H

BbIpocrnaH H3 Hee TeopHH «6HOJIOrHqeCKOI'O nOJIH» A. r. rypBHqa. 3TH

«npe¢>opMHpOBaHHbIe MOP¢>bI» H «nOJIH» HBJIHIOTCH JIHrnb nceBAoHHMOM

3HTeJIeXHH. 3TO Bce - «¢>aKTopbI», «aI'eHTbI», CToHIll;He H a.n: KJIeTKaMH,

H a.n: )l{HBbIM BeIll;eCTBOM, H a.n: TKaHHMH, H a.n: pa3BHBalOIll;HMCH opraHH3
MOM. «OOJIe» - 3TO BliTaJIHCTHqeCKHrr «HH)I{eHep», ynpaBJIHIOIll;Hrr pa3BE

THeM opraHH3Ma.

A. O. KOBaJIeBCKHrr 6bIJI rOpHqHM rrpOTHBHHKOM H.n:eaJIH3Ma. B rrlICbMe

OT 29/XII-1894 r. K THMlIpH3eBY, KOBaJIeBCKlIrr B3BOJIHOBaHHO nlICaJI:

«MHoroYBa)l{aeMbIH: KJIIIMeHTIIH: ApKa.n:beBIlq! OpeMHOI'O BaM 6JIaro.n:apeH

3a Barny peqb «BIITaJIII3M II HayKa»; He Mory He BbIpa3lITb MoeI'O I'JIy60

lJarrwero COlJYBCTBIIH. 5I IlOMHIO, C KaKorr nellaJIblO, npOCTO CO CTbI.n:OM, 51

CJIyrnaJI B rrpOrnJIbIrr pa3 rrpeCJIOByTylO pelJb EOpO.n:HHa ...

...Barna HbIHe HarrellaTaHHaH pellb ..n:OKa3bIBaeT, liTO eCTb II 6JIeCTHIll;lIe

3aUiJlTHHKH 3.n:paBOI'O H HayqHqI'O HarrpaBJIeHHH».

ECTb, o.n:HaKO, B COBpeMeHHorr 3apy6e)l{Horr 3M6plIOJIOrHH II rrorrbITKII CO

3.n:aHIIH rrpe.n:CTaBJIeHHH 0 lieJIC"lCTHOCTII opI'aHH3Ma, K KOTOpbIM MbI .n:OJI)I{HbI

BHHMaTeJIbHO rrpIICMOTpeTbCH. HarrplIMep, TeoplIH TaK Ha3bIBaeMbIX «epII31I0

JIOI'JlqeCKHX rpa.n:JleHTOB» l..JarrJIb.n:a. KaK H3BeCTIfO, l..JarrJIb.n: 06Hapy)l{HJI, qTO

pa3JIlIqHbIe rrpOT030a Ii MHOrOKJIeTOqHbIe opI'aHH3MbI (rH.n:pbI, HeKOTopbIe

qepBIi H .n:p.) 06JIa.n:a1OT pa3Horr qYBCTBIiTeJIbHOCTblO K H.n:aM II eCJIII .n:aTb IIX

B HBHO TOKCHqeCKIIX .n:03ax, OTMHpaHIle opraHlI3Ma rrpOHcxo.n:HT B.n:OJIb onpe

.n:eJIeHHbIX ocerr, HarrplIMep y rH.n:PbI, HaqlIHaH CO myrraJIbu;eB H rHrrOCTOMa.

l..JarrJIb.n: c.n:eJIaJI 3KCKypCHIO H B 06JIaCTb 3M6pHOJIOrHH, rrOKa3aB, HarrpHMep,

qTO Hrru;o aM¢>H6HH, 6y.n:yqH rrOMeIll;eHO 'B paCTBOp H.n:a, HaqHHaeT OTMlIpaTb

C aHHMaJIbHOI'O nOJIlOca. B xo.n:e 3M6pHOHaJIbHOI'O pa3BHTHHC03.n:aIOTC5I

HOBbIe OCII, rpa.n:HeHTbI qYBCTBHTeJIbHOCTH K H.n:aM.
, Ha OCHOBaHHH 3KcrrepHMeH~aJIbHbIX Hce.rre.n:OBatIHrr Harnerr JIa60paTOPHH

MbI y6e.n:HJIHCb B TOM, qTO ¢>aKTHqeCKaH OCHOBa «TeopHH l..JarrJIb.n:a» He 6e3

yrrpeqHa .
.l1.eJIO, o.n:HaKO, He TOJIbKO B YH3BHMOCTH ¢>aKTHqeCKOrr OCHOBbI «TeopIHl

LJarrJIb.n:a», a B TOM, lITO caMa «TeopHH», HrHOpHpylOmaH yqeHHe 11. O. DaB

JIOBa, HBJIHeTCH KpaiiHe rrpHMHTHBHorr H HY)l{.n:alOmerrcH B KpHTHqeCKOrr
ou;eHKe C rro3HU;HH yqeHHrr 11. O. OaBJIOBa H 11. B. MHqypHHa.

III. HEKOTOPbIE BOIlPOCbI 5110X11M1111 11 <I>113110.nOf11I1 9M5PI10HA.nbHOfO
PA3B11T115I

OqeHb Ba)l{HbIe H, K -CO)l{aJIeHIIIO, 3a6bITbIe TeMbI pa60TbI (a 3a6bITbI OHII

nOToMy, qTO 3M6pHOJIOrHJI rrOCJIe.n:HHe .n:eCHTIIJIeTHH 6bIJIa O,lI.HOCTOpOHHe
onHCaTeJIbHOrr, MopepOJIOmqeCKOrr H, 51 6bI CKa3aJI, CTaTHqeCKOrr HayKorr):

o rr e p e M e Ill; e H H H K JI e TO K, )I{ H B bI X B e m e C T B, 0 n e p e Me·

llleHHII opraHOB H HX 3aqaTKOB B xo.n:e 3M6pHOHaJIb

H 0 r 0 p a 3 B II T H H. LJacTb 3THX BorrpOCOB, KCTaTH CKa3aTb, 6bIJIa OlJeHb
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CMeJIO .z:r.JISI CBoero BpeMeHH nOCTaBJIeHa HallIHM aOOJIOrOM H 3MOpHOJIOrOM r
B. IIlHMK€BHIleM eIII;e B 192~ r. K C01KaJIeHHIO, OH AaJI COBepllI€HHO 'OIlIH- r

OOtIHylO TeOpeTHtIeC.KylO TpaKTOBKy 3THXSIBJIeHHii. 3MOpHOJIOrHSI nJIOXO
H3ytIHJIa SIBJIeHHH nepeMeIII;eHHSI KJIeTOK H Me1KKJI€TOtIHbIX BeIII;eCTB, CBH
aamtble C pa3paCTaHHeM a apo.z:r.bIllia , C HepaBHOMepHbIM pOCTOM em pa3
JIHtIHbIX tIaCTeH. HaAo .z:r.yMaTb, o.z:r.HaKO, H 00 aKTHBHbIX nepeMeIII;eHHSIX KJI€
TOtIHbIX 3JIeMeHTOB. HanoMHHM, tITO fl. fl. HBaHOB oOHapy1KHJI aKTHBHoe
nepe.z:r.BHJKeHHe KJIeTOtIHbIX 3JIeMeHTOB npH pereH€paUHH tIepBeit. t·

OtIeHb HHT~peCHble, XOTSI H cnopHble COOOpa1KeHHSI 0 nepeM€III;eHHH KJIe
TOtIHOrO MaTepHaJIa B TeJIe rH.z:r.PbI .z:r.aJI He.z:r.aBHO KaHaeB. HaytIaBIlIHM pa3

BHTHe HHua aCKapH.z:r.bI H3BeCTHo" (H' MHe 3TO Bcer.z:r.a y.z:r.aBaJIOCb HaOJIIOJlaTb),
tITO O.z:r.HOBp€MeHHOro .z:r.eJIeHHSI OOOHxnepBbIX OJIaCTOMepOB He npOHcxo.z:r.HT,
TaK tITO Mbi'HMeeM CTa.z:r.HIO Tpex OJIaCTOMepOB. Ho BOT COBepllIHJIOCb BTOpoe
n:eJIeHHe. HatIHHaeTCSI 3ara.z:r.OtIHaSI KapTHHa, KOTopylO M01KHO OO'bSICHHTb
JIHllIb COBMeCTHO C OHOXHMHKaMH H epH3HOJIOraMH: B HeKoTopbIH oTpe30K
BpeMeHH tIeTblpe OJIaCTOM€pa HMelOT BH.z:r. OYKBbI T (BepxHHe .z:r.Ba - npaBbLil:

H JIeBbIH OJIaCTOMepbI H HH1KHHe ABa - nepe.z:r.HHH H 3aAHHH). Ho BCJIe.z:r.·
CTBHe KaKHX-TO HeHaBeCTHbIX OHOXHMHtIeCKHX npoueCCOB (Heo.z:r.HHaKoBaSI
HHTeHCHBHOCTb OOM€Ha B pa3HbIX ytIaCTKaX OJIaCTOMepOB HJIH y paaHbIX
OJIaCTOMepOB?) TaKaSI rpynhHpoBKa OJIaCTOMepOB BCKope HapylliaeTCSI, TaK
KaK O.z:r.HH H3 HH1KHHX OJIaCTOMepOB C M e III; a eTC 51 no.z:r. .z:r.pyroit, H 3apo.z:r.bIIli
npHoopeTaeT epHrypy pOMOa. LfTO 1KH3Hb Ka1KAOrO OJIaCTOMepa 3aBHCHT OT

coce.z:r.HHX H OT Bcero opraHH3Ma B ueJIOM, CBH.z:r.eTeJIbCTByeT H TOT epaKT,
tITO Ka1K.z:r.bIH H3 OJIaCTOMepOB MOpepOJIOfHtIecKH tIeM-JIHOO OTJIHtIaeTCSI or
n:PYfHX. BbIJIO ObI OIliHOKOH He BH.z:r.eTb BO Bcex 3THX SIBJIeHHSIX Ba1KHbIX
3MOPHOJIOfHtIeCKHX BonpOCOB.

OOIII;aSI TeopHSI HH.z:r.HBH.z:r.Y~JIbHOrO pa3BHTHH opraHH3Ma, KaK 6bI OHa HH
6bIJIa COBepllIeHHO CepOpMyJIHpOBaHa, He H30aBJISIer 3MOpHOJIOra OT Heo(5
XO.z:r.HMOCTH HCCJIe.z:r.OBaHHSI tIaCTHbIX 3aKOHOMepHOCTeH: KaK COBepllIaeTCH
OnJIo.z:r.OTBOp€HHe, KaK H nOtIeMy npOHcxo.z:r.HT nepexo.z:r. OT ~y6JIaCTOMepHOH

CTa.z:r.HH K tIeTblpeXOJIaCTOMepHOH; H T• .z:r..
B03BpaTHMCH K Bonpocy 0 nepeMeIII;eHHSIX KJIeTOK, 1KHBbIX BeIII;eCTB,

TKaHeH B xo.z:r.e paaBHTHSI opraHH3Ma.

BOJIbllIOe KOJIHtIeCTBO BonpOCOB, MoryIII;Hx HHTepeCOBaTb 3MOpHOJIOrOB,
nOKa COBepllI€HHO HeSICHO. B pe3YJIbTaTe KaKHX npoueC~OB B03HHKaeT aCHM
MeTpIIH MOJIJIIOCKOB, CMeIII;eHHe opraHOB y JIHtIHHKH JIaHueTHHKa H nOCJIe.z:r.y
lOII(ee nepeMeIII;eHHe HX Ha Cpe.z:r.HHHylO JIHHHIO y BapOCJIOro opraHH3Ma? MbI
3HaeM CMeIII;€HHe nepBOHatIaJIbHOrO napHoro 3atIaTKa nJIaBaTeJIbHOrO ny
ablpSI y PbIO H JIerKHX y aMepHOHH. 3TH H no.z:r.OOHble BonpOCbI He Moryr

ObITb pa3p€meHbI BHe epH3HOJIOrHtIeCKHX no.z:r.xo.z:r.OB. B xOAe 3MOpHOHaJIbROrO
pa3BHTHSI YCTaHaBJII;iBaIOTCSI Bce HOBbIe H HOBbIe CBH3H H HapYllialOTCH O.z:r.HO
BpeMeHHO CTapble CBH3H Me1K.z:r.y KJI€TOtIHbIMH KOMnJIeKCaMH, 1KHBbIMH Be
r.u:eCTBaMH, 3atIaTKaMH opraHOB, Me1K.z:r.y opraHaMH. YCTaHaBJIHBalOTCH H
CBSI3ll C opraHaMH, Ka1KYIII;HMHCSI .z:r.aJIeKHMH OT HHX no epyRKUHH H no npo

HCX01K.z:r.eHHIO.
MeTo.z:r.OM MapKHpOBKH H Henocpe.z:r.CTBeHHbIM HaOJIIO.z:r.eHHeM BbIHBJIeHa

HHTepeCHeHllIaSI KapTHHa npoueCCOB racTpyJISIUHH n03BOHOtIHbIX; ocooeHHO
XOpOIliO MbI 3HaeM 3TH npoueCCbI y aMepHOHH. OAHaIW HH O.z:r.HH COBpeMeH
HbIH 3MOpHOJIOr nOKa eIII;e He .z:r.aJI aHaJIH3a npHtIHH racTpyJISIUHH, npHtIHH

nepe.z:r.BH1KeHHSI KJIeTOtIHOrO MaTepHaJIa H 1KHBbIX BeIII;eCTB-, COnpOB01K.z:r.alOIII;HX
epOpMHpOBaHHe H€npepbIBHO MeHHIOIII;erocSI oopaaOBaHHSI, HMeHyeMoro cnHH
HOH ry60H OJIaCTOnopa • .neJIO, KOHetIHO, He CBO.z:r.HTCSI K KaKHM-TO TOJIbKO

MeXaHHtIeCKHM npHtIHHaM HJIH ·.z:r.a1Ke TOJIbKO K HepaBHOMepHoMy BO BpeMeHH
KJIeTOtIHoMy .z:r.eJIeHHIO HJIH Heo.z:r.HOBpeMeHHoMy B03HHKHOB€HHIO KJIeTOK H3

1KHBbIX BeIII;eCTB.
MbI CJIHIlIKOM C TaT H tI e C K H .z:r.o CHX nap onHCbIB8JIH 3MOpHOHaJIbHOe

pa3BHTHe. 3TO 3BytIHT napa.z:r.OKCaJIbHO, HO 3TO TaK. 3MOpHOJIOfHSI HaKa3bI
BaeT ceOH OTopBaHHOCTblO OT OHOXHMHH H OT epH3HOJIOfHH; oea HHX O.z:r.HHMH
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«'IHCTO MOpepOJIOrHlIeCKHMH» CnOC06aMH MbI He B COCTOHHHH H3ytIaTb rJIy

60KO HBJIeHHH H ynpaBJIHTb HMH. B apC€HaJIe COBpeMeHHblX Cpe.n.CTB 9M6pHO
JIOrH'IeCKOrO HCCJIe.n.OBaHHH HMelOTCH H MHorHe TaKHe, KaKHMH He Mor pac

nOJIaraTb KOBaJIeBCKHH. B 'IaCTHOCTH, MeTO.n.HKH MHKpOKHHOC'beMOK n03BO
JIHlOT yBH.n.eTb MHoroe, liTO MbI He MOfJIH Ha6JIlO.n.aTb paHee.

DpHBe.n.eM )1.Ba npHMepa.

DepBbIH npHMep - epOpMHpOBaHHe nepBblX .n.Byx 6JI8CTOMepOB HHlJ,a

aCKapH.n.b1. OOHapY)KeHbI 3ara.n.O'lHbIe HBJIeHHH: cBoe06pa3Hoe «KHneHHe»
lJ,HTOnJIa3MbI, nepe.n.BH)KeHH€ pa3HbIX ee YllaCTKOB; nOCJIe Toro KaK COBep

IIleHHO OT'IeTJIHBO nOHBJIHeTCH nepBaH 60p03.n.a .n.p06JIeHHH, H, Ka)KeTCH, BOT

Y}l{e 'CepOpMHpOBaHbI nepBbIe .n.Ba 6JIaCTOMepa, B.n.pyr Ha KOpOTKHH CpOK, no
CJIe O'lepe.n.Horo 6ypHoro «KHneHHH» lJ,HTOnJIa3MbI, cepop1\mpOBaBIIlH€CH 6JIa
CTOMepbI MoryT npeBpaTHTbCH B O.n.HH IIlap H 3aTeM y}l{e KaK 6bI nOBTOpHO
npOHcxo.n.~T OKOH'IaTeJIbHOe epOpMHpOBaHHe nepBbIX )I,ByX 6JIaCTOMepOB.

BTOPblM npHMepOM MO)KeT nOCJIY}l{HTb epllJIbM no pa3BHTHlO BblOHa,
CHHTbIii: Ill. raJIycTHHOM H B. DblCTPOBblM B I1HcTHTyTe 9KcnepHMeHTaJIbHOH
Me.n.HlJ,HHbI. 31'01' epHJIbM .n.aeT 9M6pHOJIOraM nOBO.n. .n.JIH nepecMoTpa 06bI'IHbIX
npe.n.cTaBJIeHHii: 0 .n.p06JIeHHH. OTlJeTJIHBO BH.n.HO nepeMel.lJ,eHHe }l{HBbIX Be
IlI,eCTB, .n.HepepY3HoHHbIe TOKH )KH.n.KocTeii:.

3TH BonpOCbl TeCHO npHMbIKalOT K oOJIee OOl.lJ,HM BonpocaM 9M6pHOJIO
rHH, nOCTaBJIeHHbIM KJIaCCHKaMH 9M6pHOJIOrH'IeCKOH HayKH, HO Moryl.lJ,HMH

6b1Tb pa3peIIleHHblMH JIHIIlb C HCnOJIb30BaHHeM epH3HOJIoro-9M6pHOJIOrH'Ie

CKHX cnocoooB HCCJIe.n.OBaHHH, C HCnOJIb30BaHHeM H.n.eii: H MeTo.n.HK 11. D. naB
JIOBa H C HCnOJIb30BaHHeM «HCTOpH'IecKoro MeTO)l,a» ~ellHHKoBa.

I(aKHM 06pa30M B03HHKalOT B xo.n.e 9M6pHOHaJIbHOrO pa3BHTHH Te HJIH

HHbIe epYHKlJ,HH? COBepIIleHHo OlleBH.n.HO, 'ITO opraHH3M Ha JIlO60ii: CTa.n.HH

pa3BHTHH, Ha'lHHaH CO CTa.n.HH .n.Byx 6JIaCTOMepOB, npe.n.CTaBJIHeT HenpepbIB
HO MeHHlOl.lJ,eeCH COCTOHHHe lJ,eJIOCTHOCTH, HHTerpalJ,HH. C caMoro Ha'l8JIa
pa3BHTHH HMeeT MeCTO B3aHMOCBH3b TaK Ha3bIBaeMbIX «'IaCTeii:» opraHH3

Ma - KJIeTOK, )KHBbIX Bel.lJ,eCTB. npe.n.CTaBJIeHHH BHJIbreJIbMa Py 0 .n.OepyHK

lJ,HOHaJIbHOM H epYHKlJ,HOHaJIbHOM nepHo.n.ax MbI C'IHTaeM HenpaBHJIbHbIMH.
H€JIb3H nOHHTHe «epyHKlJ,HH» CBH3bIBaTb JIHIIlb C nOHHTHeM «opraH». K co
)KaJIeHHIO, B 9TOM Bonpoce OIIlH6ollHYlO n03HlJ,HlO 3aHHMaJI H O)l,HH H3 caMbIX

BbI.n.alOl.lJ,HXCH cOBpeMeHHbIx.9MopHOJIOrOB, TBOp'leCTBO KOTOPOf1Q HaMH el.lJ,e

He.n.OCTaTO'lHO OlJ,eHeHO -no n. I1BaHoB, KOTOpbIH pa3.n.eJIHJI 9MOpHOHaJIb
Hoe pa3BHTHe Ha lJ,HTOTHnH'IecKHii: H opraHOTHnH'IeCKHii: nepHo.n.bI.

~bI y}l{e rOBOpHJIH, 'ITO nepBbIe .n.Ba 6JIaCTOMepa JI1060ro )KHBOTHOro

'IeM-JIHOO OTJIH'IalOTCH .n.pyr 01' .n.pyra. OHH - He MexaHHlIeCKoe coe.n.HHeHHe,
a HBJIHlOTCH CTpyKTypHO H epYHKlJ,HOHaJIbHO CBH3aHHOH CHCTeMoH. B03HHKaeT

OOJIbIIlOe KOJIH'IeCTBO BonpocOB .n.JIH OHOXHMHKOB, epH3HOJIOrOB H MOpepOJIO

roB, TOllHee - .n.JIH '9MOpHOJIOrOB, MorYl.lJ,HX BOCnOJIb30BaTbCH MOP<P0JIOfll'le
CKHMH H <pH3HOJIOrH'IeCKHMH cnocooaMH HCCJIe.n.OBaHHH .n.JIH aHaJIH3a B3a

HMo.n.eHCTBHH KJIeTOK H }l{HBbIX Bel.lJ,eCTB B xo.n.e 9M6pHOHaJIbHOrO pa3BHTHH.

3TO He 3HallHT, KOHellHO, 'ITO 9MOpHOJIOr MO)KeT COBepIIleHHO y.n.OBJIeTBO

PHTbCH .n.OCTH)KeHHHMH COBpeMeHHoii: OHOXHMHH, MeTo.n.bIKOTOpOH no He06
XO.n.HMOCTH pa31>€.n.HHHlOw.He «XHMHlO KJIeTKH» H ee «CTpyKTypy», .n.JIH
9MOpHOJIOrHH He.n.ocTaTO'IHbI. PacCY}l{.n.eHHH 0 TOM, 'ITO Ha .n.aHHoH XHMH

lIecKoii: oa3e B03HHKalOT TaKHe-TO CTpyKTYpbI, 111'0, MOJI, .n.aHHaH CTpyKTypa,
B CJ3010 0'1epe.n.b, BJIHHeT Ha TaKHe-TO H TaKHe-TO <pH3HOJIOrHlIeCKHe npolJ,ec

CbI, HMelOT He TaKylO y)K OOJIbIIlYlO lJ,eHHOCTb. XHMHH H <pH3HKa KJIeTKH H

}l{HBbIX B€l.lJ,eCTB - 91'0 H eCTb 3TH KJIeTKH H 9TH Bel.lJ,eCTBa, a He npo.n.YKTbI
aHaJIHTH'IeCKOrO paCl.lJ,enJIeHHH HX pyKaMH XHMHKOB H <pH3HKOB. CTpyKTy

pbI - 9TO H eCTb XHMHH, onpe.n.eJIHlOl.lJ,aH CnelJ,H<pH'IeCKHe COOTHOIIleHHH Be

mecTB .n.JIH Ka)K.n.oii: .n.aHHoii: KJIeTKH.

npHBe.n.eM npHMep COBpeMeHHbIX 9M6pHOJIOrHtIeCKHX nOHCKOB B CBH3H C

HCCJIe.n.OBaHHeM epOpMHpOBaHHH HepBHOH CHCTeMbI. KaKOBO npOHCXO)K.n.eHHe
H pa3BHTHe HeHpOOJIaCTOB, KaK <pOpMHpyIOTCH HepBHbIe KJIeTKH H HepBHbIe
BOJIOKHa? KaK pereHepHpylOT HepBHbIe BOJIOKHa? He B03MO}l{Ha JIH pereHe-



90 B. IT. TOKHH

pall;IHI HepBHbIX KJIeTOK? Ha aMqJll6HHX HsytIaJIH, KaKHM 06paSoM 06bHC

HI1Tb paSBI1Tl1e tIYBCTBI11'€'JIbHbIX H ,n:BHraTeJIbHbIX HepBOB MbIIIIll. Crrl1HbI H
KOHetIHOCTI1. IlotIeMy HepB «HarrpaBJIHeTCH» K KOHetIHOCTH? MeLK,n:y HepBHOH

Tpy6KOH H MeSO,n:epMOH KOHetIHOCTH paCrrOJIOLKeHa MeSeHXHMa, HeKOTOpOe

tIHCJIO COMHTOB. 3KCrrepl1MeHTbI C rrepeCaLKHBaHl1e¥ KOHetIHOCTI1 BHOBOe

rrOJIOLKeHl1e rrOKaSbIBaIOT,tITO COOTBeTcTByIOIll.He HepBbI OTKJIOHHIOTCH OT CBO

ero HOpMaJIbHoro rrYTI1 H I1HHepBl1pYIOT CMeII.I;eHHylO KOHetIHOCTb. K:OHyC PO

CTa HepBHoro BOJIOKHa KaK 6bI rrpl1THfI1BaeTCH paSBHBalOII.I;eHCH KOHetIHOCTblO.

MexaHHSM 3Toro HBJIeHI1H cOBepIIIeHHO HeHceH: BbISbIBaeTCH JIH opHeHTHpOB

Ka HepBHoro BOJIOKHa MeXaHHtIeCKHMH c!JaKTOpaMI1 HJIH HMelOT MeCTO KaKHe

TO cBoeo6paSHbIe XI1MHtIeCKHe H c!JH,3l1tIeCKHe BJIHHHHH? ,UOKasaHa crrell.H
q>HtIHOCTb 3Toro «rrpI1THLKeHHH». Ilepeca.n;HM Ha MeCTO rrepeMeru.eHHoft Hasa,n:

KOHetIHOCTH 060HHTeJIbHylO rrJIaKO,n:y. HepBbI, KOTopbIe ,LI.OJILKHbI HHHepBHpo

BaTb KOHetIHOCTb, 6y,n:yT rrpo,n:OJILKaTb paCTH K 060HHTeJIbHOH rrJIaCTHHKe,

KaK eCJIH 6bI 3TO 6bIJIa KOHetIHOCTb. O,n:HaKO HepBbI He BpaCTalOT B 3TY

060HHTeJIbHylO rrJIaCTHHKy, a, ,n:OCTHrHyB ee, rrOBOpatIHBalOT H3sa,n: H Bpa
CTalOT HMeHHO B KOHetIHOCTb.

IV. BOITPOCbI HMMYHHTETA 3M5PHOHOB H D:AJIbHEPUIlA5I PA3PA50TKA
<I>AfOUHTAPHOYf TEOPHH

TBopell. c!JarOll.HTapHOH TeopHH HMMyHHTeTa, ,n:pyr A. O. KOBaJIeBCKOro,

BeJIHKHH 3M6pHOJIOr 11. 11. MetIHHKOB, HBJIHIOru.HHCH O,n:HHM HS OCHOBaTeJIeH

COBpeMeHHOH HaytIHOH Me,n:HIJ:HHbI, 060CHoBaBIIIHH HCTOpHtIeCKHft, 3BOJIIOll.HOH

HbIH Mero,n: B HSytreHHH rraTOJIOrHtIeCKHX HBJIeHHH, OTKPbIBIIIHH COBepIIIeHHO

HOBbIe CTpaHHU.bI B HayKe CBOHMH HCCJIe,n:OBaHHHMH SHatIeHHH BOCrraJIHTeJIb

HbIX rrpou.eCCOB, 3M6pHOJIOr MetIHHKOB, o,n:HaKO, CTaB rraTOJIOrOM, He Bep

HyJICH cHOBa K 3M6pHOJI0fl1H. B 3TOM OTHOIIIeHHH K:oBaJIeBCKHH 6bIJI rrpo

.n;OJILKaTeJIe'M HaytIHOH JIHHHH MetIHHKOBa B 06JIaCTH3M6pHOJI0fl1IJ, TaK KaK

HMeHHO OH CBOHMH HCCJIe,n:oBaHHHMH SHatIeHHH c!JarOu.HTosa rrpH MeTaMOp

c!Jose HaceKOMbIX H CBOHMH rrOHCKaMH TaK HaSbIBaeMbIX «c!JarOu.HTapHbIX op

raHOB» rrpo,n:OJILKHJI, TaK CKasaTb, MetIHHKOBCKHH 3Tarr B HMMyHOJIOrHH.

3THM pa60TaM, K COLKaJIeHHIO, He rrpH,n:alOT 60JIbillOrO SHatIeHHH. 11 ,n:aLKe B

rrpeKpaCHO HS,lI.aHHOM AKa,lI.eMHeH HayK TOMe Hs6paHHbIX pa60T A. O. Ko,

BaJIeBCKOro ae rrOMeCTHJIH ero pa60T rro MeTaMopc!Josy. HaBpH,n: JIH 3TO OT

BetIaeT cOBpeMeHHbIM sa,n:atIaM 3M6pnoJIprHtIeCKOH HayKH.

COBpeMeHHaH «KJIaCCHtIeCKaH» HMMYHOJIOfl1H rrpeBpaTHJIaCb epaKTHtIeCKH

B HMMyHOXHMHIO, OTOpBaJIaCb OT ,n:apBHHOBCKO-MHtIypHHCKOH 3BOJIIOll.HOHHOH

TeopHH, OT HayKH 06 oHToreHese, OT 3M6pHOJIOrHH H He paspa6aTbIBaeT B

CBeTe ytIeHHH IlaBJIoBa HaytIHOe HaCJIe,n:He KOBaJIeBCKOro H MeqHHKOBa. Co

BpeMeHHaH HMMyHOJIOfl1H, rroKHHyBiliaH 3BOJIIOll.HOHHYIO ,n:opory H HCTOpHtIe

C'KI4H MeTO.n; MetIHmWBa, He saHHMalOru.aHCH paSBHTHeM HMMyHOJIOfl1tIeCKHX

peaKll.HH, HBJIeHHH LKHSHeHHOCTH, COBpeMeHHaH HMMyHOXHMHH rrpOXO,lI.HT
MHMO 60JIbillOrO Kpyra aKTyaJIbHbIX BorrpOCOB Me,n:Hu.HHbI H rrpeBpaTHJIaCb

JIHilib B OTpaCJIb MHKpo6HOJI0fl1H. COBpeMeHHaH HMMyHOXHMHH saHHTa rrOtI

TH HCKJIlOtIIITeJIbHO BorrpocaMII 0 TaK HaSbIBaeMhIX rraTOreHHbI'X MIIKpo6ax,

rrO,LI.tIac He OT,LI.aBaH ce6e OHeTa B TOM, tITO rrp06JIeMbI IIMMyHIITeTa rro cy

ru.eCTBy cBoeMy HBJIHIOTCH rrp06JIeMaMH BsaIIMOOTHOIIIeHHH MeLK,n:y opraHIIS

MaMII, tITO BorrpOCbI 60Ph6hI C TaK HaShIBaeMhIMH 60JIeSHeTBopHbIMH MHKpO

opraHIISMaMH He MoryT 6bITh paspeIIIeHbI BHe 3BOJIIOu.HOHHoro rro,n:xo,n:a, BHe

ytIeHIIH IlaBJIoBa H MIItIypHHa 0 u.e.rIOCTHOCTII opraHHSMa, 0 BsaIIMOOTHOIIIe

HHII opraHIISMa H cpe,n:bI.
HarJIH.n;HbIM rrpHMepOM sa6BeHHH HeKOTopbIMH YtIeHbIMH rrporpeCCHBHbIX

CTOpOH BosspeHIIH MetIHHKOBa H K:oBaJIeBCKOro HBJIHeTCH OTHOIIIeHHe K c!Ja

rOll.IITapHoH TeopHH. Ee KOHetIHO, «rrpHSHaIOT» Bce,H OHa' HSJIaraeTCH C

ycrrexoM KaLK,lI.bIM rre,lI.arOrOM-Me,n:HKOM. Ee CtIHTalOT BeJIHtIaHIIIIIM o606ru.e

HIIeM, TeopHeH, HO TaK KaK HMMyHOJIOrHH He CJIe,n:ye'T saBeTaM MetIHHKOBa

H rroKHHyJIa 3M6pHOJIOrHIO H 3BOJIIOU.HOHHYIO Teopmo H He CBHsaHa C c!JHSHO
JIOfl1eH,- c!JarOu.HTapHoH TeopHII rrOKJIOHHIOTCH, HO He SHaIOT, tITO C Heft
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.n.eJiaTb. OTHOWeHHe K HeH C03epuaTe.nbHOe. D04TH HeT HCCJIe.n.OBaHHH rro
. Bonpocy 0 TOM, KaKHM 06pa30M H KOr)l.a Ha)l.O BMelllHBaTbC5I Bpa4y H Bere

pHHapy B :lKH3He.n.e5ITeJIbHOCTb opraHH3Ma, 4T06bI YCIfJIIfTb (HJIH, Hao6opOT,

OCJIa6IfTb) <parOUHTapHble peaKUHH. HeCKOJIbKO 6JIarOrrOJIy4Hee 06CTOIfT ~

.n.e.no C Mop<p0JIOm4eCKOH CTOpOHOH BorrpOCOB 0 BOCrraJIHTeJIbHbIX rrpoueccax,
TaK 6JIeCT5Ilue rrOCTaBJIeHHbIX If pa3pewaBWHXC5I Me4HHKOBbIM: B HaweH

CTpaHe p5I.n. mCTOJIOrOB (rrpe:IK.n.e Bcero rrOKOHHbIH 3aBap3HH If ero Y4eHIfKIf)

pa60TaJIIf If pa60TaIOT Ha)l. 'BorrpocaMIf BOCrraJIeHIfH B cpaBHHTeJIbHO-3BOJIIO
IJ,IfOHHOM 3crreKTe.

MbI .n.OJI:lKHbI Ha OCHOBe Y4eHYI5I DaBJIOBa If MH4YPIfHa B03BpaTHTbCH K
lI.n.eHM Me4HIfKOBa If KOBaJIeBCKoro.

B. KoHue rrpOWJIoro CTOJIeTIf5I Ha <pOHe If.n.eHHoH 60PbObI Tor.n.alllHHX Ta

JIaHTOB If reHIfeB HayKIf If Ha <pOHe 6e3If,UeHHOH 60Pb6bI (H TpaBJIIf) «OKOJIO

HaytIHbIX» JIlo.n.efi, B CB5I3If CO crropaMH 0 TaK Ha3bIBaeMbIX ueJIJIIOJI5IpHbIX H

ryMopaJIbHbIX TeOpH5IX IfMMyHIfTeTa, crrOKOHHO If BeJIHtIeCTBeHHO B03BbIwa

JIIfCb rIfraHTCKIfe <pHrypbI HaWIfX COOTE;tIeCTBeHHIfKOB - KOBaJIeBCKOro If

·MetIHIfKoBa. He 6y.n.eT YMaJIeHlIeM 3aCJIyr DacTepa CKa3aTb, tITO OH He .n.o
KOHua rrOHHMaJI o6rue6HOJIOrIftIeCKIfe H.n.€H MetIHHKOBa If COBC€M He rrOHH

MaJI I'JIaBHoro: 3BOJIIOUHOHHO-HCTopIf4eCKoro nO)l.xo.n.a B H3yqeHl1If naTOJIO
rIf4eCKIfX HBJIeHIfH.

B TBOptIeCTBe KOBaJIeBCKOro H Me4HIfKOBa caMbIM 3aMe4aTeJIbHbIM 6bIJIIf

He OT.n.eJIbHble <paKTbI, 3 Cp3BHHTeJIbHO-3M6pIfOJIOrH4eCKIfH MeTO.n., HCTOpHtIe

CKIfH MeTO.n. B If3ytIeHHIf HOpMaJIbHbIX. npoueCCOB pa3BHTHH If 60JIe3HeHHbIX

COCT05IHIfH opraHH3Ma.

HeKOTopble If3 Hac CTaJIH 3a6bIBaTb 3aBeTbI 3TIfX .n.ByX BeJIIfKHX HaTypa

JIIfCTOB, Bblpa:IKeHHble CJIOBaMIf MetIHIfKOBa: «06IUa5I naTOJIOrIfSI )l.OJI:lKHa

OblTb coe.n.HH€Ha C 300JIOmeH IfJIH,CKOpee, C 6HOJIOmeH, 4T06bI COCTaBIfTb
€e OTpaCJIb - "cpaBHHTeJlbHyIO naTOJIOrmo"».

MbI oTcTynHJIH OT MeTo.n.a KOBaJIeBCKOro - Me4HHKOEa H EMeno pa3

BllTH5I nporpeCCHBHbIX CTOpOH IfX Y4eHIfH, BMeCTO aHaJIH3a IfX TBop4eCTBa

B CBeTe Y4€HHH DaBJIOBa If MH4ypHHa, BMeCTO rrOHCKOB 3aIUHTHbIX CIfJI, CO

3)l.3HHbIX 3BOJIIOUIfeH npHpo.n.bI, BMeCTO ynpaBJIeHH5I 3THMIf CIfJIaMH Hepe.n.KO

O.n.HOCTOpOHHe yBJIeKaeMC5I XHMH4eCKHMIf H <pH3If4eCKIfMIf areHTaMIf, BIf.n.5I B

HHX rJIaBHyIO CHJIy B 60pb6e C «B036y.n.HTeJI5IMH 60JIe3HIf» If BH)l.5I fJIaBHyIO

npH4IfHY 60JI€3HIf He B H3MeHeHIfHX aHaTOMO-<pH3HOJIOrHtIeCKHX COOTHOllle

HHH, C ytIeTOM pa3HbIX CTa,ll.HH pa3BHTH5I opraHH3Ma, He B C,lI.BHre Tex HJIIf

HHbIX<pyHKUHll:, npoueCCOB <popMo06pa30BaHH5I, He B HapyweHIf5IX :lKH3HH

HepBHoH CIfCTeMbI, a O,ll.HOCTopoHHe paccMaTpHBa5I MHKpo6oB KaK npH4HHY

3a6oJIeBaHHH.

KaK MbI Y:IKe CKa3aJIH, Me4HIfKoB, Ha OCHOBaHHH IfCCJIe.n.oBaHHH B 06

JIaCTIf cpaBHHTeJIbHOH 3M6pHOJIOmH npHllle.n.lllIfH K <paroUllTapHoH TeopIfH,

He B03BpaTIfJIC5I CHOBa K 3}16pIfOJIOmH. KOBaJIeBCKHH, 3aH5IBWHifcSl rrCCJIe·

.n.OBaHHeM 5IBJIeHIfH <parOUHT03a B xo.n.e MeTaMop<Po3a :lKHBOTHbIX, 5IBIfJICH

ero npo.n.OJI:lKaTeJIeM. MbI .n.OJI:lKHbI, nOJIb3YHCb HaCJIe,ll.CTBOM KOBaJIeBCKOro,

C03.n.aTb B HHTepecax Me.n.HUHHbI, BeTepHHapHIf H reopeTll4eCKOH 3M6pllOJIO

mIf, HOByIO rJIaBy 3M6pHoJIom4eCKoH HayKH - HMMyHIfTeT 3M6pIfOHOB. 3TO

OY,ll.eT BbIIIOJIHeHHeM O.n.HOCO H3 3aBeTOB KOBaJIeBCKOro H MetIHHKOBa. 5lBJIe

Hlle <parOUIfT03a Me4HIfKOB npeKpaCHO 0606IUHJI, C03,l1.aB TeopHIO 60JIbIIJorO

Me,ll.IfI~HHCKOro 3Ha4eHIf5I.

3aMetIaTeJIbHa5I pa60Ta KOBaJIeBCKOro no MeTaMop<po3Y HaceKOMbIX, H3·

Y4eHIfe npoueCCOB mCTOJIIf3a, COnpOBO:IK,lI.aIOIUHX MeTaMop<po3 HaceKOMbIX II

.n.pymx :lKllBOTHbIX (HarrpHMep, aM<pH6IfW) ,- 3TIf 3 M 6 P If 0 JI 0 r H tI e C K II e

HCCJIe.n.OBaHIf5I .n.OCIfX n.op He OUeHeHbI B .n.OJI:lKHOH Mepe HMeHHO 3 M 6 P H 0

JI 0 r HeM. HaytIHOe HaCJIe,ll.lle KOBaJIeBCKOro H Me4HHKoBa .n.JI5I Hac B3THX

Bonpocax COCTaBJIHeT O,ll.HO Hepa3pbIBHoe ueJIoe. KOBaJIeBCKHH Ha OCHOBe

OTKpblTIfH . Me4HHKoBa 0 <parouHTo3e .n.OKa3aJI, tITO JIH4IfH04Hble MbIlliUbI H

CJIIOHHbIe )KeJIe3bI OKYKJI5IIOruIfXC5I JIIf4IfHOK Myx 3aXBaTbIBaIOTC5I If nepeBa

pHBaIOTC5I <paroUIfTaMIf JIIftIHHKIf. Bce .n.eTaJIIf 3TIfX IfCCJIe)l.OB3HHH npe.n.cTaB-
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JIHIOT ,nJIH Hac OOJIbIlIOll OBOJIOrHtIeCKBll BHTepec. TaK, KOBaJIeBCKBll nOKa

saJI, tITO <parOUBTbI, oopaSHO rOBopH, JIerKO CnpaBJIHIOIII.BeCH C yMHpalOIII.H

MH TKaHHMB, HellTpaJIbHbI B OTHOIlIeHHH CKOnJIeHBll KJIeTOK, HMeHyeMblx

BMarBHaJIbHbIMH ,nBCKaMH. B B OTHomeHHB TKaHell, KOTopbIe ,nalOT HatIaJIO

HOBbIM opraHaM BSpOCJIOll MyXB. IlpBHUBnBaJIbHO TO JKe MbI BMOOM H npH

MeTaMop<Pose aM¢BOHll.

MeQHHKOB Y:iKe BnOCJIe,nCTBHB, B 1902 r., B HeKpOJIore 0 KOBaJIeBCKOM

nBCaJl: «Bo BpeMH BCtIeSHOBeHBH JIHtIBHOtIHbIX opraHoB y MyX MHOrBe TKa

HH CTaHOBHTCH JKepTBOll <paroUHTosa. IlpB nOMOIII.B Toro JKe HBJIeHHH pas

JIHtIHbIe nocTOpOHHBe TeJIa, He BCKJIlOtIaH B Bpe,nOHOCHbIX napaSBTOB, MoryT

ObITb BCTpeOJIHeMbI no,nBBJKHhrMB .KJIeTKaMH. C ueJIblO BbIHCHBTh 31'0 HBJIe

HHe KOBaJIeBCKBll SaHHJICH BsyqeHlieM <parOUBTosa y paSJIBtIHbIX O~nOSBO·

HOtIHbIX H BCKope OTKpbIJI ueJIbIll pH)I, TaKBX <parOUHTapHbIX opraHOB, KOTO

pbIe MO:iKHO nOCTaBHTb B napaJIJIeJIb C CeJIeSeHKOH B JIHM<paTBtIeCKHMH JKe..

JIeSaMH tIeJIOBeKa B BbICIlIBX JKHBOTHblX».

Heooxo,nBMO IlIHpOKHM ¢POHTOM BeCTB HCCJIe)l,OBaHBH HBJIeHHll ¢aroUH

Tosa Ha paSHbIX 3Tanax 9MopHOH'aJIbHOrO pasBHTHH. He MOJKeT ObITb HH

KaKoro COMHeHHH B TOM, tITO <parOUHTapHble CBOllCTBa Tex HJIH HHbIX KJIe

TOtIHbIX oopaSOBaHHH Ha paSHbIX CTa,nHHX paSBHTBH MoryT HMeTb OOJIhIlIOe

<popMooopaSOBaTeJIbHOe SHatIeHHe. BepOHTHO OOJIbIlIoe SHatIeHBe HMelOT

<parOUHTapHbIe peaKUBB B HBJIeHBHX, nOrpaHBtIHbIX C HHTepecaMB' 9MOPBO

JIOrBB, BJIB B rJIaBaX 9MOpBOJIOrHtIeCKOll HayKH, TOJIbKO eIII.e HatIBHalOlUBX

cos,naBaTbCH.

OCTaHOBBMCH Ha HBJI€HHB, KaSaJIOCb ObI, OtIeHb )l,aJIeKO OTCTOHIII.€M 01'

9MOpBOJIOrBB, XOTH, no MoeMy rJIyooKoMy yoeJK,neHBIO, BbICKasaHHOMY B

netIaTB yJKe OtIeHb ,naBHO, HBJIHIOIII.eMCH HeCOMHeHHO paSAeJIOM HayKH 06
oHToreHese, paSAeJIOM 3MOpBOJIOrHB, TOJIbKO BSJIBIlIHe MOHOnOJIBSHpOBaH

HblM Me,nBUBHcKOll HayKoll, B YIII.epo ceoe oTopBaBIlIellcH B 9TOM Bonpoce

0'1' OBOJIOrBB. PetIb BAeT 0 TOM, tITO BCJIeACTBBe paSHooopaSHbIX «BHeIlIHHX»

H BHyTpeHHBX npHtIHH (XBMBtIeCKBe B <pBSHtIeCKBe areHTbI, BBpyCbI B T. A.),

ocooeHHo Ha nosAHBx 9Tanax oHToreHesa tIeJIOB€Ra B pHAa JKHBOTHbIX, MO

rYT HapYIlIaTbcH HOpMaJIbHbIe COCTOHHBH ueJIOCTHOCTB opraHBsMa, AesBH
TerpBpoBaTbcH Te HJIB HHbIe TKaHB, cBcTeMbI, KorAa HOpMaJIbHO npoTeKalO

III.He <pOpMooopaSOBaTeJIbHbIe npouecCbI (HanpHM€p, pereHepaUBoHHbIe)

«AaIOT nepeoOB» )f Kor,na MoryT BOSHHKHyTb COCTOHHHH TKaHell, BeAYIII.He K

HeHOpMaJIbHoMy, aTHnHtI,eCKoMy, aHapXB3BpOBaHHoMy pOCTy. B 3TOT nepHoA

H npH 9TBX COCTOHHllHX MoryT BOSHllKaTb SJIOKatIeCTBeHHble onyxOJIll.

PaSHOOopaSHbIe, C TOtIKH speHHH 3MOpHOJIOmtIeCKoti: HayKH, 60JIeSHH

(paSHooopaSHbI€ nocBoeMy npOHCXOJK,neHBIO B TetIeHBIO), BMeHyeMbIe Me

,nBKaMB OAHBMB CJIOBaMB - OJIaCTOMaTOsHbIll pOCT, BMeIO'I', KOHetIHO, B MHO

ro OOIII.BX tIepT. B HBJIeHBB SJIOKatIeCTBeHHoro pOCTa B AMH HaIlIHX AHell

OtIeHb sara.nOtIHbIM BonpOCOM HBJIHeTCH - Ka~BM oopaSOM TaK HaSbIBaeMble

SJIOKatIeCTBeHHbIe KJIeTKll paspYllialOT coceAHBe TKaHB, KaKHM oopaSOM npo

BCXO,nBT TaK HaSblBa€MaH BH¢HJIbTpaUHH SJIOKatIeCTBeHHbIX TKaHell B PflAOM

JIeJKaIII.Be. OHKOJIOrH yTBep:iKAaIOT, tITO HH o,nHa TKaHb, ,naJKe KOCTb, He

MO:iKeT npOTHBOCTOHTb paspyIlIBTeJIbHoMy pOCTy SJIOKatIeCTBeHHOll onyxOJIH.

IlonblTKH OO'bHCHeHHH 9THX HBJIeHHll nyTeM npe,nnOJIOJK€HHH 0 BbIAeJIeHHH

KaKBX-JIHOO TOKCBHOB OKaSaJIBCb MaJIO y.natIHbIMH. ropasJ±o OOJIblIl€ AaJIH

HaOJIIO,neHHH HaA cnocooHoCTblO TaK HaSbIBaeMbIX SJIOKatIeCTBeHHblX KJIeTOK

K MBrpaUHH H HaOJIIOAeHHH HaA HX <p a r 0 U H Tap H bI M B C B 0 it C TB a

M H, XOTH <popMooopaSOBaTeJIbHOe SHatIeHHe 3TOro HBJIeHHH B OtIeHb cnop

HO. .uOKasaHO, O)l,HaKO, B B OnbITaX C KyJIbTypaMll TKaHell, II HaOJIIO,neHllHMH

in vLvo, tITO <paroUHTapHaH <pyHKUBH cBoikTBeHHa onyxOJIeBbIM KJIeTKaM.

HMeIOTCH, B tIaCTHOCTH, paOOTbI 0 peSKO Bblpa(KeHHbIX <paroUHTapHbIX

¢YHKUHHX KJIeTOK capKOMbI B OTHOlIleHHH paS'be,naHBH MbllIIetIHblX BOJIOKOH.

TaKlle paOOTbI BbITIOJIHeHbI, HanpHMep, Ha pbIOax. COBeplIlelIHO y6eAHTeJIb

Ho nOKasaHa <parOUHTapHaH <pyHKUHH KJI€TOK <pH6p09nHTeJIBOMbI y 6bJlIKOB,

9HAOTeJIHOMbI y SeJIeHylIlKH, H T. A. .uoKasaHO nOrJIOlUeHHe 9pHTpOUHTOB.
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ITpe,n:CTaBJIHeT HHTepec He,n:aBHee HCCJIe,n:OBaHHe K:pacoBcKOH (1949) 0
Mop<pOJIOmtIeCKOM H3MeHeHHH Tpo<p06JIaCTa nOCJIe HMnJIaHTallHH B cTeHKY
MaTKH 3M6pHoHa tIeJIOBeKa - Ha CTa,n:HH 9, H 10 CYTOK MaTOtIHOH H 12
14 ,n:HeH BHeMaTOtIHOH 6epeMeHHocTH. K:paHHe HHTepeceH 06Hapy:>KeHHbIA
<paKT: TH:>KH CHHI,(HTHO-Tpo<p06JIaCTa H OT,n:eJIHlOlIlHeCH mraHTCKHe KJIeTKH
BbI,n:eJIHIOT <pepMeHT, pa3pywalOlIlHH oKpy:>KalOlIlHe TKaHH, 6JIaro,n:apH tIeMy
no,n:3M6pHOHaJIbHaH nOJIOCTb yBeJIHtIHBaeTCH. ITpoHHKaH B CTeHKH KpoBeHoc
HbIX COCY,lI;OB, rHraHTCKHe KJIeTKH HX paspyrualOT, H MaTepHHcKaH KpOBh
npOHHKaeT B JIaKyHbI «tIaWI:l Tpo<p06JIaCTa». BbI,n:eJIHIOTCH KaKI:le-TO Bellle
CTBa (<<IlHTOJII:lTHtIeCKHH <pepMeHT»?), paspyrualOlI1,He KJIeTKH H TKaHH. 11 H3
cni,n:I:lI:l 12-14 ,n:HeH MhI HMeeM npI:lHIlHIIHaJIbHO TO :>Ke. 3TH «rHCTOJII:lTI:ltIe
CKHe <PYHKIJ,I:lH», IIOBH,n:HMoMy, He06xo,n:HMhI ,n:JIH npoIJ,eCCa HMnJIaHTallHH
3M6pHOHa B CTeHKy MaTKH.

V. 0 ITOH5ITI1I1 «CPE)lA»

A. O. KOBaJIeBCKHH, KaK H 11. H. MetIHHIWB, He no,n:HHJICH ,n:o TaKoro
nOHHMaHHH BsaHMOOTHoweHHH cpe,n:hI H opraHHSMa, KaKoe MhI HM€eM B
YtIeHI:lH ITaBJIOBa H MHtIypHHa. H, KOHetIHO, HeT Ha)I.06HOCTH Mo,n:epHHSH
pOBaTh HX TBOptIeCTBO B 3TOM OTHoweHHH. O,n:HaKO, KaK npaBHJIhHO 01'
MetIalOT HeK0110phle 3M6pI:loJIorI:l (IIIMI:l,n:T I:l ,n:p.) , «paHHI:le I:lCTOKI:l Toro Ha
npaBJIeHI:lH B 3BOJIIOIJ,I:lOHHOH 3M6pI:loJIOrI:lH, KiOTopoe I:lsytIaeT HBJIeHI:lH
paSBI:lTHH B HepaspbIBHOH CBHSI:l co cpe,n:OH 06HTaHHH, BOCXO,n:HT K pa60TaM
K:oBaJIeBCKOro H MetIHHKOBa» (lllMII,n:T, 1951). 3TH HCCJIe,n:OBaTeJIH 06
palllaJII:l BHI:lMaHI:le Ha CBHSh Mem,n:y cn0006aMI:l pa3BHTHH H y'CJIOBHHMH
cYlllecTBoBaHHH pasBHBalOlIlerocH OpraHI:lSMa. PasHbIe THIIbI ra,cTpyJIHIlHH
CT8BHJIHCb B CBHSh C YCJIOBH5IMH cYlllecTBOBaHH5I. MetIHHKOBCKaH TeOpH5I
npoHcxalK,n:eHH5I MHOrOKJIerotIHbIX, B KOHetIHOM CtIeTe, 6asHpyeTcH Ha 3BO
JIIOIJ,HOHHhIX IIpe,n:cTaBJIeHHHX, Bo-nepBblx, a BO-B'J10phIX - HC~O,n:HbIM MO
MeHTOMB 3THX nocTpOeHH5IX 6epeTcH 06M€H BellleCTB, KOTOphIH: H HeMhICJIH
MO HsytIaTb BHe CB5ISH opraHHsMa 00 cpe,n:oH.

K:oBaJIeBCKHH, He B npHMep ,n:a:>Ke H MHorHM COBpeMeHHhIM 3M6pHOJIOraM,
nOHHTHe cpe,n:hI paCCMaTpHBaJI BeChMa WHpOKO. EMy IIpHHa,n:JI€)KHT OT
KpbITHe peSKoro 'IIOJIOBOro J(HMOp'<pHSMa y Bonellia viridis. .nHtIHHKa 3Toro
»<:HBOTHoro npeBpalllaeTcSl B KapJIHKOiBoro CaMIJ,a B 110M CJIytIae, eCJIH
no,n:BepraeTCH Bos,n:eH'CTBHIO xo60TKacaMKH. ECJIH me JIHtIHHKH He IIo,n:Bep
ralOTCH 3'J1OMy Bos,n:eH'CTBI:lIO, OHH paSBHBaIOTC5I B caMOK.

Bee 31'0, o,n:HaKO, ellle ,n:aJIeKO OT Toro IIOHHMaHH5I BsaHMOOTHoweHH'A
paSBHBalOlIleWCH opraHHSMa H cpeJ(bI, KOTOpoe MbI HMeeM B ytIeHHH ITaBJIO
Ba H MHtIypHHa. OTJIHtIHTeJIbHOH tIepTOH no,n:xo,n:a TIaBJIOBa K HsyqeHHIO
<PYHKIlHH )I{HBOrO opraHH3Ma, KaK 3ro Heo,n:HOKpaTHO OTMetIaJIOCh, 6hIJIO TO,
tITO OH paCCMaTpHBaJI opraHHSM B e,n:HHCTBe C BHeWHeH CpeJliOH. K:aK HS
MeH5II911CH <pI1SHOJIOmtIeCKHe MeXaHHSMhI npH nepexo,n:e OT o,n:Horo 3Tana
oHToreHesa K .n:pyroMy, KaK cos,n:alO11CH HOBbIe <pOPMbI npHOIIOC06JIeHHH K
onpe,n:eJIeHHbIM yJeJI013H5IM cpe,n:hI,- BOT BonpOCbI, Henocpe,n:CTBeHHO nOCTaB
JIeHHbIe naBJIOBCKOH <pHSHOJIOmeH. <I>HsHOJIOm e,n:HHo.n:yWHO H npaBHJIbHO
yTBep:>K.n:aIOT, tITO JliO TIaBJIOBa TOJlbKO H. M. CetIeHOB (H~78)cYMeJl no
.n:OATH K TaKoMy CHHTeTHtIeCKoMy npe,n:cTaBJIeHHIO, TaKme He MbICJlH ce6e
opraHHSM BHe nOC1105IHHOH CB5ISH C BHeWHeH cpe,n:OH, BHe BsaHMo.n:eHCTBHH
C HeA. OH nHCaJl: «B .n:JlHHHOH llenH 3BOJllOIlHH opraHHSMOB yCJIOmHeHHe
opraHHsallHH H YCJlO»<:HeHHe .n:eAlcTBylOlIleH Ha Hee Cpe.n:bI HBJlHIOTCH <pa
KTopaMH, 06YCJIaBJIHBalOlIlHMH .n:pyr .n:pyra». B ,n;pyroM MeCTe OH nHCaJI:
«OpraHH3M 6e3 BHeWH€t!: Cpe.n:bI, no.n:.n:ep:>KHBalOlIleH ero CYllleCTBOBaHHe,
HeBOSMO:>KeH: n03roMY B HaytIHOe OIIpe.n:eJIeHHe opraHHSMa .n:OJl:>KHa BXO.n:HTb
H cpe.n:a, BJlH5IlOlIla5I Ha Hero, TaK KaK 6es IIocJle.n:HeHcYllleCTBOBaHHe op
raHHSMa HeBOSMO»<:HO».

. TIoHHTHe «Cpe.n:hI» pasBHTHH :>KHBOTHhIX opraHHsMoB .n:OJI:>KHO 6hIThCHJlh
HO pacwHpeHo H saHOBO npo.n:yMaHo B CBeTe ytIeHHH MIitIypHHa H npo
.n:OJI»<:areJlH ew ,neJIa - T. n. .nbIceHKo, B CBeTe ytIeHHH H. TI. TIaBJlOBa.
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DblJID 6bl npoTHBHO ll.Yxy MH'lypHHcKoro y'leHH5I, eCJIH 6bI Mbl y)l<e

BCKpblTble 3aKOHOM€PHOCTH -pa3BHTH5I paCTHTeJIbHblX opraHH3MoB (3aMella

Te.!IbHyIO TeopHIO CTall.HHHOrO pa3BHT1I5I pacTeHlIH JIblceHKO) MexaHlilleCKli

nepeHeCJIli 6bl Ha pa3BHTlie :lKliBOTHbIX.

KOHellHO, 06bl,lI,eHHble, 1I311.aBHa BceM 1I3B€CTHble 3M6pHOJIOrHlleCKOH

HayKe TaK Ha3bIBaeMble «cpaKTopbl» Cpe,lI,bl (TeMuepaTypa, BJIa)KHOCTb,

JIYQlICTa5I 3HCpr1I5I, nJIOTHOCTb HaCeJIeH1I5I H T. ,lI,.) ll.0JI)KHbI 6bITb ew.e 60JIee

B nOJIe uawero BHlIMaH1I5I. I1x, 3TlI cpaKTopbl, HeJIb3H, KOHellHO, CQH'raTb

Y)Ke «OTpearHpOBaBWlIMlI» B XO)l,e 3BOJIIOUHH; lIOnOJIb3Y5I lIX, MHoroe ew.e

MO)KHO Cll.€JIaTb ,lI,JI5I ynpaBJIeHH5I pa3BlITileM opraH1I3MoB. HaM Ha,ll;O B

OTHOW<eHlIli lIHTepCCYIOw.lIX Hac 06beKTOB pa3JIllllaTb, KaK 31'0 ,lI,eJIael'

T. JJ.. JIblceHKO B OTHOWCHlili paCTemIH, ,lI,Be KaTeroplili BHewHlIX cpaKTopOB,

YLJaCTBYIOw.lIX B cpopMoo6pa30BaTeJIbHblX npoueccax: «yCJIOBHH cyw.eCTBO
BaH1I5I» 1I «cpaKTopOB B0311.€HoC'I1BlIH».

11 B OTHomeHlIli )KlIBOTHbIX opraH1I3MOB, lIX lIH,lI,HBHll.yaJIbHOrO pa3BlITH5I

ll.0JI)KHbl 6bITb npliMeHeHbl nplIHUHnbl, YCTaHOBJICHHble MH'lypHHCKHM Y'le

HHeM. a HMeHHO: B ()ICHOBe <popMo06pa30BaHH5I JIe)KHT 06MeH Bew.ecT'B,

«npHQHHoiI H3MeHeHlI5I npHpOll.bl )KHBOrO reJIa HBJI5IeTC5I H3MeHeHHe THna

aOCHMHJI5IUHH, TIlIIa 06MeHa Bew.eCTB» (T. JJ.. JIbICeHK'O).

Oll.HlIM 1I3 caMblX rpy6eHwHx nopOKOB «MexaHHKlI pa3BHTH5I» KaK pas

1I HBJIHJIOCb TO, 'lTO OHa COBepweHHO HrHopnpOBaJIa yCJIOBlI5I pa3BHTlIH

opraH1I3Ma. BMeCTO 1I3YlJeHH5I yCJIOBHH cyw.eCTBOBaHlIH, «MexaHHKa pa3

BlITlI5I» oneplipOBaJIa T€pMlIHaMli «cpaKTopbl cpopMo06pa30BaH1I5I» lIJIli

«BHeWHlIe cpaKTopbl pa3BlITH5I». B oTHoweHlIli nOHHTH5I «cpej(a», nOJIb3Y5ICb

MlIQyplIHCKHM 1I naBJIoBIcKHM YlleHH5IMlI, Ha,lI,O 6bITb OlJeHb CMeJIbIMH. He

3HaeM Mbl, lJTO B 6JIH)KaHWIIe r0ll.bl npHHeCYT 31M6pHOJIOrHH XHMlI5I H cpH

3HKa. Ho II TO, lJTO ,lI,aBHO y)Ke ,lI;OJI)KHO 6blJIO 6bl 6bITb npC,lI,MeToM Tw.a

T€JIbHOrO H3YlJeHH5I 3M6pIIOJlOrOB, nOKa nOlJTlI He HaXOll.HTC5I B nOJIe Hawe

1'0 3peHH5I. npHBell.eM «neCTpble» npHMepbI. Mbl He 3HaeM, HrpaeT JIll

KaKYIO-JI1I60 cpopMoo6pa30BaT€JIbHYIO POJIb MeH5IIOw.a5IC5I B x0ll.e pa3BHTH5I

3M6pHOHQ OKOJIOnJIOll.Ha5I )KHll.KOCTb Y MJIeKOnlITaIOw.HX, KaK'OBO 6HOJIOrH

QeCKOe 3HalJ€HHe )KHll.KOCTH 6JIaCTOueJI5I, KaK'OBO 6 HOJIOrHll eCKoe, cpopMo06

pa30BaTeJIbHge 3HalJeHlIe pa3JIHlJHblX COCTaBHblX '-wcTeH 3H5IKYJI5ITa MJIeKO

nHTaIOw.lIX, KaKOBbl B3alIMHble OTHOW€HH5I KJIeToI{' 1I 2KlIBblX Hcw.eCTB Ha

paHHflx CTall.H5IX 3M6plIOHaJIbHOrO pa3BlITlI5I. Mbl He npHj(aJIli nOKa Heo6

XOll.HMOrO 3Hall€HlIH lIHTepecHblM, XOT5I H Hy)K,lI,aIOw.HM'C5I B KoppeKTHBax Ha

OCHOBe YlJeHH5I MHlJypHHa MblCJIHM n. n. I1BaHoBa 0 «BHyTpeHHeH cpell.e»,

B KOTOpOH H,II;CT pa3BlITlie opraHOB ()KHll.KOCTb 6JIaCTOUCJI5I., raCTpOueJI5I H

ueJIOMHlleCKOH nOJIOCTH TeJIa). 3TH )KlI,lI,KOCTH (KOHelJHO, TaK)Ke MeH5IIO

w.HeC5I B XOll.e pa3BlITlI5I) He MoryT He HMCTb 3HalleHlI5I Cpell.bl ll.JI5I KJICTOK,

)KHBbIX BemeCTB H, B€POHTHO, OKa3bIBaIOT 60JIbWOe BJIlI5IHlIe H Ha cnoc06bl

3aKJIall.KlI opraHoB 1I Ha npouectbl peryJI5IUHlI.

DOJIbWOH lIHTepcc npell.CTaBJI5IIOT lICCJIell.OBaHliH JIa60paTopliH B. A. JJ.o

rCJI5I no 3M6plIOHaJIbHoMy pa3BIITliIO B CB5I3H C napa3IITHllecKHM o6pa30M

)KH3HH )KlI'BOTHbIX. JJ.OCTaTOlJHO HanOMHHTb OlJeHb lIHTepecHyIO pa6oTy.

A. B. I1BaHOBa: «CTpoeHile 1I pa3BHTH€ 3H,lI;Onapa3HTwlecKoro 6pIOXOHoro

MOJIJIIOCKa H3 ceMeHcTBa Entoconchidae». A. B. I1BaHoB 06Hapy)KlIJI co

BepweHHo cBo€06pa3Hoe pa3BHTHe, KOTOpOC MO)l{HO nOH5ITb TOJIbK'O npil

yCJIOBlili Oll.HOBpeMeHHoro 1I3YlleHIIH )KII3HlI 1I pa3BIITH5I X035IHHa 1I pac

cMaTpHBaH cooTBeT,cTByIOW.IIC TKaHlI 1I opraHbl X035IHHa KaK Cpell.Y ll.JII1

pa3BlITII5I napa31ITa.

Oll.HOH 1I3 lIJIJIIOCTpaUIIH He06xoll.lIMOCTH paCWHpeHI15I nOH5ITI15I «cpell.a»,

He06xoll.HMO'CTli pa3pa60TKlI BonpocoB 3KOJIOrlilI 3M6pHOHOB 5I!BJIHIOTCH pa

60Tbl nOCJICll.HlIX JIeT 0 B3alIMOOTHoweHlIli 3M6plIOHOB npeCHOBO,lI,HbIX )J{tl

BOTHblX H BOll.HbIX H npH6pe)KHOBOll.HbIX pacTeHHH. HaYlJHble 3KCKypCHH B

3TOH 06JIaCTH nepBOHalJaJIbHO 6blJIH Bbl3BaHbl lIHTepe,cHblMH pa3pa6oTKaMH

CneUHaJIbHOH np06JI€Mbl TaK Ha3bIBaeMblX CPHTOHUHll.OB. Y:lKe Ha nepBblx

nopax, Oll.HaKO, OKa3aJIOCb, lITO 3TH BonpOCbl npell.CTaBJIHIOT HHTepec H ll.JI5I
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3M6pHOJIOfl1l1, H60 BbHlCHHJIOCb, lJTO XHMlfIleCKHe Belll,eCTBa, npO:!l.yl.l,HpyeMble

HeKOTOpbIMH BO,ll,HbIMH paCTeHHHMH, B TOM lJHCJIe H CHJIbHOJIeTYlIHe B 06bIlJ

HOH npHpO,ll,HOii 06CTaHOBKe, MoryT B KOpOTKHe 3KOn03Hl.l,HH YMeplll,BJIHTb.

HanpHMep, 3M6pHOHOB MOJIJIIOCKOB, a HeKOl'Opble <pHTOHl.l,H,ll,bI MoryT CTH

MYJIHpOBaTb HX pa3BHTHe, H, HaKOHeu, OpraHHlJeCKHe Belll,e-CTBa, BbI,ll,eJIHe

Mble TpeTbeli rpynnoll paCTeHHll, HeiiTpaJIbHbI ,ll,JIH 3M6pHOHOB Tex HJIH

HHbIX :lKHBOTHbIX. PbI6bI, JIHrylllKH, TpHTOHbI, MOJIJIIO·CKH, nHHBKH, pylJeHHH

KH H ,ll,pyme :lKHBOTHble OTKJIa,ll,blBaIOT Hlll.l,a B BO,ll,e B yCJIOBHHX pa3HbIX

. BO,ll,oeMOB, C pa3HbIMH npe,ll,·CTaBHTeJIHMH BO,ll,HOH paCTHTeJIbHOCTH, B pa3HbIX

3KOJIOrHlJeCKHX YCJIOBHflX. BCTaeT lVIHoro BOIlpOCOB 0 «XHMHlJeCKHX B3aHMOOT

HOllleHHHX» Me:lK,ll,y BO,ll,HbIMH paCTeHHHMH H 3M6pHOHaMH npeCHOBO;ll,HbIX

JRHBOTHbIX. Ilp06JIeMa B3aHMOOTHOllleHHH opraHH3Ma H Cpe,ll,bI, no CYlll,eCTBY,

,ll,aBHO Y:lKe HalJaJIa ,ll,H<p<pepeHl.l,HpOBaTbCH, B lJaCTHOCTH IlO JIHHHII yqeTa

OHToreHeTHlJeCKHX CTa,ll,Hll.

IlplfiBe,ll,eM ,ll,pyroll IlpHMep - pa3BIITHe HaceKOMbIX II KJIelll,ell, «cy,ll,b6a»

KOTOpbIX TeCHO CBH3aHa C :lKH3HbIO Tex HJIH HHbIX paCTeHHll. C O,ll,HOH CTO'

pOHbI, MbI HMeeM K HaCTOHllI,eMy BpeMeHH 6eCCIlopHbIli <paKT, lJTO JIeTylJHe

OpraHHlJeCKHe Belll,eCTBa, BbI,ll,eJIHeMble HeKOTopbIMH paCTeHHHMH npH HX

paHeHHH, cnoc06HbI B IlepBble ceKyH,ll,bI y6HTb KOMHaTHyIO MyXy, CJIeIlHeii

HJIH KJIelll,ell, B TOM lJHCJIe H HKCO)J.OBbIX (onbITbI, ,ll,OcrynHble ceiilJac Ka:lK,ll,O

MY); C ,ll,pyroll CTOpOHbI, K TeM JRe caMbIM paCTeHHHM C HX MOlll,HbIMH HH

CeKTHl.l,H,ll,HbIMH CBOll'CTHaMH B XO,ll,e 3BOJIIOl.l,HH BeJIHKOJIenHO npHcnoc06HJIHCb

pa3JIHlJHble :lKHBOTHble opraHH3MbI. 50JIee Taro, B onpe,ll,eJIeHHoli CTa,ll,HH

CBoero OHToreHeTHlJeCKOrO pa3HHTHH HX :lKH3Hb TeCHelllllHM 06pa30M CBH3a

Ha C :lKH3HbIO paCTeHHH. 3M'6pnoJIor He MOJReT lJaCTO CKa3aTb, r,ll,e Ha

lJHHaIOTC51. napa3HTH3M H CHM6H03. BcrrOMHHM lJepeMyxoByIO TJIIO, rrpeKpac

Hopa3BHBaIOllI,yIOcH Ha JIHCTbHX lIepeMyxH; H B TO-JRe BpeMH HaM H3BeCT

HO, lJTO HHlJTO:lKHOe KOJIHlJeCTBO Belll,eCTB TKaHeil JIliCTa 3Toro paCTeHIIH

crroc06HO Ha paCCTOHHllII y611Tb MHome MaKpoopraHlI3MbI. BCIlOMHllM

HBJIeHIIe raJIJI006pa30BaHHH, BcrrOMHIIM ,ll,y60ByIO opeXOTBopKY. JIeTylJlle

<pHTOHl.l,H,ll,bI JIHCTbeB ,ll,y6a HI: JIHIOTCH MOlll,HbIM H,ll,OM ,ll,JIH rrpOTOrrJIa3;V1bI

KJIeTOK H :lKHBbIX Belll,ecTB MHOrHX opraHH3MOB. A B CJIylJae ,ll,y60BOii opexv

TBOpKII MbI IIMeeM lI,ll,eaJIbHO rrpHrIIaHHYIO ,ll,pyr K ,ll,pyry JRH3Hb 3M6plloHa

H rI'KaHeH JIHCTbeB ,ll,y6a, rrpIllreM, KOHelJHO, pelJb ll,ll,eT 0 B3allMO,ll,ellCTBllll, B

tIaCTHOCTII 06 aKTllBHOM 113MeHeHHH 6HOXllMlitIeCKHX oc'06eHHocTell, TKaHeli

JIHCTa, OKjJY:lK310lll,IIX :lKIIBOTHOro HaJ1I1lJl1HOlJHbIX CTa,ll,I1HX ero pa3BI1TI1H.

OTHOCHTCH JIH 31'0 K rrp06JIeMe «opraHH3M H cpe,ll,a»? He HCHO JIH, lJTO

MbI ,ll,OJIJRHbI CHJIbHO paCIIIHpHTb rrOHHTHe «cpe,ll,a». eCJIH XOTllM nCrrOJIb

30BaTb rraBJIOBCKOe H MlllJypHHcKoe YlJeHllH ,ll,JIH ,ll,aJIbHellIIlero paCl.l,BeTa

3M6pIIOJIOrHlJeCKOli HayKH.

VI. BOIlPOCbl 3MBPI10JIOfl1l1, CB5I3AHHbIE C PABOTAMI1
O. B. JIEIlEWI1HCKOPI

MHoro HOBbIX BonpOCOB BCTaJIO rrepe,ll, 3M6pHOJIOrHlJeCKOli HayKoii B

CBH3H C pa60TaMH O. 5. JIeneIIlHHcKoli. HeT Ha,ll,06HOCTII H3JIaraTb cO,ll,ep

)l{aHHC H3BeCTHblX pa60T JIerrellllIHcKoli H ,ll,aBaTb aHaJIH3 MeTa<pH3HlJeCKHM

OIllHOK3M BHpxoBHaHcKoro TIm a , MeIIl3BIIlHM pa3BHTHIO 3M6pnoJIOrHH C no

3Tll.l,HI1: yUE:HHll MHlJypHHa II IlaBJIoBa. KOHelJHO, HeT Ha,ll,OOHOCTH nCKaTb

rrpl1l\lYIO HaylJHylO HHTb 01' TBOplJeCTRa cpaBHIITeJIbHOrO, 3BOJIIOl.l,HOHHOro 3M

OpHOJIOra KOBaJIeBCKOro K paoOTaM l.l,HTOJIOra H 06ll1,ero 6HOJIOra JIerrelllHH"

CKOH:. He Ha,ll,O «MO,ll,epHH3HpOBaTb» KOBaJIeBCKOro, He Ha,ll,O TaK:lKe rrpeBpa

llI,aTh pa60TbI JIerreIIlHlICKOH:, HMelOllI,He OOlll,e6HOJIOrHlJeCKOe 11 OOlll,eMe,ll,H

l.l,HHCKOe 3HalJeHl1e, B pa60TbI rro cpaBlIlITeJJbHOll 3MOpHOJJOrHH. 3a,ll,alJa co

CTOHT He B 3TOM.

YKaJReM KpaTKO H3 HeKOTopble BorrpOCbI B CBH3H C pa60TaMII O. 5. JIerre

WHHCKOH:.
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1. 3MOpnOJIOrH JI:OJDKHbI, HCnOJIb3YSl' Bce cOBpeMeHHbIe UHT03MOPHOJlO
rHtIeCKHeCnocoobI paooTbI, Rp'OBecTH HCCJle;J.OBaHHSI oopa30BaHHSI KJleTOK
H3 LKHBoro Bern.OCTBa B xO;J.e 9MOpHOHaJlbHOrO pa3BHTHSI He H3ytIeHHbIX ern.e
IllKOJlOH JIeneIllHHCKOH OO'beKTOIB. BaLKHO yoe;J.HTbCSI, tITO ;J.aHHbIe JIeneIllHH
CKOH Ha HHue KypHlI,bI H SIHuax PbIO HMeIQT OOrn.e9MOPHOJIOfHtIecKoe 3Ha
qeHHe.

2. Heooxo;J.HMbI HCCJle;J.OBaHHSI epOpMooopa30BaTeJlbHOH POJIH LKHBbIX
Bern.eCTB, HeKJIeTOtIHbIX CTpyKTyp B xO;J.e 3MOpHOHaJIbHOrO pa3BIiTHSI.

3. Heooxo)J,HMbI HOBbIe, B CBeTe paOOT JIeneIllHHCKOH, HCCJle;J.OBaHHSI no
cnepMaToreHe3y H oBoreHe3y.

4. HaM KaLKeTCSI, B CBSI3H C paOOTaMH JIeneIllHHcKoH .Ii B CBeTe ;J.aHHbIX
BceH cOBpeMeHHoH OHOJlOrHH, HyLKHO nepe,cMoTpeTb nOHSlTHe «KJleTKa» (He
BbIopacbDBasr 91'0 nOHSITHe, a nepeCMOTpeB ero).

COOCTBeHHo, 00 9TOM ;J.OCTaTOtIHO 9HeprHtIHO rOBOpHJla JIeneIllHHCKaSl
ern.e B 1934 r. )1.JlSI nepBOH nOJlOBHHbI npOIllJlOrO BeKa ObIJlO orpOMHbIM
nporpeCCHBHbIM IllaliOM H rHraHTCKHM B3JIeTOM HaytIHOH MbI:cmt - OT
BJleKaHCb 01' MHJlJlHOHOB tIaCTHbIX CTpyKTyp H ocooeHHOCTeH, nOHSITHeM
«KJleTKa» OO'be)J.HHHTb orpOMHbIH Kpyr SIiBJleHHH. YCTaHOBJleHHe KJIeTO'tIHOrO
CTpoeHHSI Bcex opraHH3MOB LKHBOTHbIX H pa'CTHTeJlbHbIX ObIJIO O;J.HHM H3
CJlaraeMbIX B nO;J.roT'OBKe 9BOJlIOUHOHHoro ytIeHHSI )1.apIBHHa, HOO 91'0 1'0
BOpIIJIO 06 OOUJ,HOCTH, e)J.HHCTBe OpraHHtIeCKoro MHpa.

O)J.HaKO renepb, ,cnycTSI oOJlee tIeM CTOJleTHe nocJle epOPMYJlIip!oBaUH,SI
cTapblx KJleTOtIHbIX TeopHH, ObIJIO ObI HeillpaBHJlbHO, eCJlH ObI MbI He no
nbITaJlHCb )J.aTb HOByIO KJlaCCMepHKaUHIO CTPYKTYP KJleTOK, HX ;J.epHBaTOB II
)KHBbIX Bern.eCTB.

Bcex npe)J.CTaBHTeJleH THna HJlH uapCTBa npOTHCTOB MbI Ha3bIBaeM
O;J.HOKJleTOtIHbIMH opraHH3MaMH. TyepeJlbKa - KJleTKa, OaKTepHH - KJIeTKH;
MHorOSI)J.epHaSl BO)J.OpOCJlb Caulerpa prolifera - KJleTKa; cnepMa1'030H;J.bI
KJleTKH; 3000nopbI epHTOepTOPbI - KJIeTKH; LKeJlTOK KypHHoro SIHua - KJleT
Ka; 3nHTeJlHaJlbHbIe TKaHH tIeJlOBeKa COCTOSIT, rOIB'opHM MbI, H3 KJIeTOK;

OJIaC1'OMep )J.pooSIrn.erocSI SIHua - KJleTKa. He H3-3a KaKOrO-JlHOO «JI:0MaIll
Hero» JlaOOpaTopHoro «y,lI:OOCTBa»,. He H3-3a «3KOHOMHH MbIIllJIeHHSI» He
OOXO)J.HMO npe,lI:npHHSITb 3MOpHOJIOraM, rHCTOJIOraM H UH1'OJIOraM yKa3aHHyIO
paOOTY. HaM KaLKe11CSI, 31'0 BbITeKaeT HeooXO)J.HMeHIllHM oopa30M H3 pa60r
JIeneIllHHCKOHH ;J.HKTyeTcSI 'COBpeMeHHOH 9MOPHOJlOrH€H.

5. )1.JISI 3MOpHOJlOrHH orpoMHoe 3HatIeHHe HMeeT KpHTHKa BHpxoBHaHcT
Ba, KOTopaSl ;J.aHa JIooeIllHHcKoH B Bonpocax 0 cyrn.ecTBe npoueccoB ;J.€JIe
HHSI KJIeTOK H, B tIaCTHOCTH, a MOLK€TObITb B ocooeHHocTH, npe;J.CTaBJleHHft
aBTopa 0 cymeC1'Be HeKoTopbIX 3TanOB OHToreHHH KJIe1'OK. JIeneIllHHcKaSl,
BonpeKH BHpX'OBHaHCKHM yTBepLK;J.eHH5IM, p a3;J.eJl5IBIllHMCSI npeLK;J.e H MHOIO,
;J.OKa3bIBaeT, tITO B pe3YJIbTaTe ;J.eJI€HHSI oopa3YIOTC5I He .rr.Be ceCTpHHCKHe
KJleTKH, a O)J.Ha oKa3bIBaeTCSI MaTep'HHCKOii, ;J.pyra5I ;J.otIepHeil:.

31'01" Bonpoc 5IBJlSIeTC5I, HaM KaLKeTC5I, O;J.HHM H3 ueHTpaJIbHbIX ;J.JI5I pa3
paOOTKH npOOJleMbI ;J.I1epepepeHUHaUHH KJleTOK H TKaHeH, ;J.JI5I npOOJIeMbI,
HMeHyeMoH «)J.eTepMHHaUHeH».

B3)J.opHa5I, JlOLKHa5I, H;J.eaJlHCTHtIeCKaSI TeopHSI BeHCMaHa 0 ;J.eTepMHHaH
Tax, 0 «HepaBHOHaCJleJI:CTBeHHOCTH ;J.eJIeHHH», 0 nOCTeneHHOM paCTpaTe )J.e
TepMHHaHT B xO;J.e oopa30BaHHSI HOBbIX nOKOJIeHHH KJIeTOK H 0 coxpaHeHHH
nOJlHOueHHoro Haoopa .rr.eTepMHHaHT B nOJlOBbIX KJIeTKaX H HX npe.rr.
IlleCTBeHHHKax - 3Ta aHTHHaytIHa5I peaKUHoHHaSl TeopHSI BHelliHe 'BbIrJI5I;J.e
JIa BeCbMa «JIOrHtIHO» Ii «CTpOHHO». BeHCMaHHCTaM OHa .rr.aBaJIa KaKYIO-Tt)
HJIJlI03HIO «OO'b5ICHeHHSI» Tom 6eccnopHoro epaKTa, tITO OJlaCTOMepbI )J.POO5I
rn.HX'C5I 5IHU, KJIeTKH, Bce oOJlee H oOJlee OTJIHtIaIOTC5I ;J.pyr OT )J.pyra. npH
Ille;J.IJ1a5I 01' «MexaHHKH paSBHTH5I» Ha cMeHy eM TeopHSI :p\aB'HOHac'JIe,I(
CTBeHHbIX ;J.eJleHHM, ;J.OBe)J.eHHaSl )J.O BHpxoBHaHclwro a6cYP;J.a 0 TOLK;J.eCTBeH
HOCTH ;J.BYX nepBbIx OJIaCTOMepoB, O;J.HHaKOBOCTH COCTpHHCKHX KJleTOK,
B03HHKaIO~Hx B pe3YJIbTaTe )J.eJIeHH5I,- 3Ta «TeOpHSI», OCHOBaHHa5I Ha SIB
JleHHH pa3BHTH5I ueJIbIX opraHH3MoB H3 H30JIHpOBaHHbIx OJla'CTOMepoB,
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BonpOCOB,

(HeroJIbKO

HMeIOll.l,IIH

'n<>cTaBHJIa 3M6pHOJIOrmO nepe.n. napa.n.oKCOM: nepBble 6JIaCT'OMepbl -:- 3TO

:'6paTbSl HJIII cecTpbI, .n.eJIeHIISI paBHOHaCJIeJI;CTBeHHbI, a .n.Hq>q>epeHlJ.Ha~HSI,

WJIHqmI KJIeTOK .n.pyr 0'1' .n.pyra .HaQHHaIOTC5I HesaMe.n.JIHTeJIbHO B npo~ecce

,9M6pIIOHaJIbHOfO pasBHTHSI.
Be,n:h oll1II60QHO .n.yMaTb, Qro 6JIaCTOMepbI TaR HaSblBaeMblX «peryJISI

~HOHHbIX SlH~» O,I.l,HHaKOBbI. B 3TOM Ba)KHeHUIeM Bonpoce 3M6pHOJIOfHH
caMoe npHCTaJIbHOe BHHMaHHe ,I.l,OJI)KHO 6b1Tb 06pall.l,eHO Ha MblCJIb JIe

nellIHHCKOH 0 cyrnecTBe npo~eCCOB .n.p06JIeHHSI, .n.eJIeHHSI KJIerOK If HMeHHO

Ha Mb"CJIb 0 TOM, qTO B pesyJIbTaTe .u.eJIeHII5I o6pasyIOTcSI He .n.Be ceCTpHH

CKMe KJIeTKII, a o.n.Ha .u:OJI)KHa 6bITb MaTepHHCKOH, .n.pyraSl - ,I.l,oqepHeii,

9'1'0 OTBeTCTBeHHoe nOJIOLKeHIIe JIenellIHHCKOH ,I.l,IIKTyeT HOBbIe H HOBbie IIC

CJIe.n.OBaHIISI.
6. HaKoHell, li3 6OJIbIlloro KOJIIIQeCTI3a pa3Hoo6pa3Hbix

BCTaIOll.l,IIX nepe.n. 3M6pIIOJIOrHeii II KOTopble MbI He B COCTOSlHHH

H3-3a 06beMa CTaTbH) OCBeTHTb, HaM XOqeTCSI saTpclHyTb 0)1.IIH,
3HaqeHI1e )I.JISI 3M6pHOJIOfHH, rHCTOJIOrHII H llHTOJIOrHII•

.lJ.IIq>q>epeHlll1allI1H HayKH, XOTb li He Bcer)l.a, HO, KaK npaBHJIO, CBII)l.eTeJIb

cTByeT 0 ee nporpecce.

UHTOJIOfHSI II rHCTOJIOfHSI, HMeIOll.l,He 60JIbllIHe .u:oCTH)KeHHSI B HallieH
CTpaHe, MoryT )I.aJIee nJIO,I.l,OTBOpHO paSBHBaTbCSI JIlillib B caMOH TeCHOH CBSI

SHC 9M6pIIOJIOfHeH, MUqypHHCKliM 9BOJIIO~IIOHHbIM yqeImeM H yqeHIIeM

H. fl. flaBJIOBa. HeJIbSSI HsyqaTb KJIeTKH II TKaHH a6CTpaKTHO, BHe HX pas

BHTIISI, BHe paSBIITHSI HX B XO)l.e oHToreHesa. ECJIII ~HroJIOr H raCTOJIOr 0'1'
pbIBaIOTCH 0'1' H3YQeHIISI npo~eCCOB IIH)l.IIBII)l.yaJIbHorO pa3BIITHSI H no

KH,I.l,aIOT 3BOJIIOllHOHHYIO TeopIIIO .lJ.apBliHa - MHQypIIHa, TO «KJIeTKa» 11

cTKaHb» npeBparnaIOTCSI B a6CTpaKllHIO, a. llHTOJIOrliSI H _ rHCTOJIOrHSI, He

CMOTpSl Ha TaJIaHTJIliBbIe, HO 060co6JIeHHble 0'1' 3M6pHOJIOrOB nOHCKH CBOUX

co6CTBeHHbIX «o6beKTOB» II «MeTO,I.l,OB», nepeCTaIOT 6bITb nOJIHOu,eHHblMli

HayKaMH.
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