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.OT ABTOPA

B cyumectByOmuX Kypcax 3MOPHOJOTHH H 3HTOMOJIOTHH
CBeJleHHs O Pa3BHTHH HAaCEKOMBIX BeCbMa OrpaHUYeHBl HJH
BooOlle OTCYTCTBYIOT. I3 3TOro, OnHaKo, He CJeAyeT, UuTO
sMOPHOJIOTHS HAaceKOMBIX pa3paGoTaHa c1ab0 W He HMeeT
o6uero sHaveHus. Ilo aMGpuonoruy HaceKoMblX OnyOJHKO-
BaHbl MHOTOYHC/IEHHble HCCNeJOBaHHs, U MHOI'He BaKHble
OTKpBLITHS, ONpefenuBline OOGJHUK COBPeMEHHOH OHOJOrHH,
OLITY BBINOJIHEHBI B 3TO# 06/acTH.

Hacrosmuit Tpyn npeacrasaser co60il NepByl0 NOMNBITKY
11/1allOMEPHOr0 U3/M0XKeHHsT SMOPHOJIOTHH HACeKOMbIX, B OC-
110BY KOTOPOTO IMOJIOXKEH KYpC JIeKIHil, YuTaeMblX aBTOPOM
I TeueHHe psiAa JeT Ha Kadeapax SHTOMOJOTHH H 3MOpHO-
sorun MockoBckoro yHuBepcuteta. IIpu ero cocraBiieHUU
IICII0Nb30BAHEl JaHHble Psifia CBOLOK W ODUTMHAJBHBEIX CTa-
1eil, a TakXKe MaTepHasbl COGCTBEHHBIX HCCJAENOBaHHM.

Buipaxkaio ray6okyiwo 6aarogapuocts npod. E. C. Cmup-
nony, npod. O. M. lBanosoii-Kazac u npod. I1. I'. Csernosy
40 COBEThl W KOHCYJIbTAallHH, 3HAYUTENbHO OOJieruuBuLINe Bbl-
HoJclive TaHHOTO TPYAA.



BBEIEHHE

OcHOBHBIM OG'BEKTOM HCCIeNOBAHUIl B 3MODHUOJOrHH $IB-
JseTCs OHTOreHe3, WJH PasBUTHE HHAMBHAYyMa. s Toro
4TOOBl OnpeneJUTh GHOJIOIHYECKHH CMBICA OHTOTEHe3a ¥ €ro
poJib, HeoOXOAMMO OLEHHTb CBOeoGpasue OGHONOTHYECKOH
dhopMBI BOOOILLE.

«Ecam MBI mOXKesnaeM cocTaBHTb ceGe BepHOe MpeINCTaB-
JIeHHe O CYLIHOCTH XHM3HH, Mbl JOJIXKHBI BrJSeTbCS B Hee B
TeX CyllecTBaX, I'Je INpOSBJEHHS ee BCero Ipolle, U MbI
OGBICTPO 3aMETHM, UTO OHAa COCTOHT B CIIOCOGHOCTH HEKOTO-
PBIX BelLeCTBEHHbIX CHCTeM AJHUTEJbHO CYLIEeCTBOBaTb B OI-
pelleieHHOH (opMe, HenpepbIBHO NpPHBJEeKas B CBOH COCTaB
BeIlleCTBO U3 OKpYyxKalollell cpeibl U OTAaBas CTHXHAM 4acTb
cBoero co6CTBEHHOTO BellecTBa... MiTak, XH3Hb eCTb BHXPb,
TO 60siee OBICTPHIA, TO Gosiee MelJieHHBI, GoJiee CIOXKHBIN
IJIII MeHee CJOXHBIN, YBJIeKaooUuil B OAHOM HamnpaBJeHUH
onMiakoBuie Mosnekyabl. Ho kaxnpas oraeibHas MoJeKkyJa
BCTYNaeT B 11ero ¥ NMOKUAAeT ero, H 3TO AJHTCS HelpephIBHO,
TaK uTo ¢opMa KHBOro cyulecTBa 6osee CyLleCTBeHHa, YeM
matepuaa» (PKopxk Kiosbe, 1817). B atom kpacounom ompe-
JeJleHuyd CTOMATHAECATH/ETHell JaBHOCTH BBICKAa3bIBaeTCs
B3IVIAJl, UTO XU3Hb €CTb MoOp@omnporecca, CyIHOCTb XKH3-
HU — opma, Jasmasicss B motoke o6mena. OnHako 3710 om-
peaeJciIic HeA0CTaTOUHO.

IIpemnc Bcero, ecan ¢opMa OpraHu3MOB OINpe/essiercs
3aKOHOM, N0 KOTOPOMY JIBH)KYTCSl YacCTHLLI B NMOTOKe oOMe-
Ha BellecTs, 3aKOH 3TOT MEHee BCEro INOCTOSIHEH: OH Henpe-
PLIBHO MEHAETCA ¥ BMECTe C HHM H3MEHACTCA d)opma Opl'a‘v
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nusma. [IpaBna, HekoTOpble W3 3THX U3MeHEeHHI — QYHKLUHO-
llaJbHBle U TpPHCNOCOOHTE/bHBIE — He HapyWaloT HaHHOro
JK. KioBbe ompenenenusi, Tak Kak caMH HanpaBJIeHbl Ha CO-
XpaHeHHe W TOAJepXKaHue clelHPUUECKHX CBOHCTB HNAHHOH
61OoJIOrHYeCKoi GopMbl. PasBuTHe QYHKUHOHA/IBHBIX M MPHU-
CrOCOGHTENbHBIX H3MeHEeHHI oGecreuyHBaeT ee COXPaHHOCThb
B H3MeHsOUINXCA yeaoBuax cpeanl. OnHako Hapsny ¢ QyHK-
IIMOHAJIbHBIMH H MPHCIOCOGUTEJNbHBIMH CYLIECTBYIOT ellle
TPH THNA HU3MeHeHMs] (OpPMBI, He CBOLSLIHECS K peryJsiuu
OTKJIOHEHHH OT JaHHOT'O COCTOSHHA:

I. OHTOreHeTHYeCKHe H3MeHeHHUS (OPMBbI, CBSI3aHHblEe C
HHIMBUAYAJbHBIM pa3BUTHEM OpPraHU3MOB.

2. Hekpornueckne H3MeHeHHs, NPUBOASLME K Jerpa-
Jdauuu u rubesu opraHuama.

3. MiameHeHHs1 GOpMBI, OTpaxKalolie MOJOBOE COCTOSIHHE
opraHusma,

Kak mpaBusio, 3T TpH THIA H3MEHEHHH CJaraloTcs B
o6uwuit puTMHYecKHuil mpouecc, kotopuiit B. H. Beknemuries
IIPellJIOXUJ Ha3BaTh HOPMAJbHBIM MOP(ONPOLECCOM.

Pacnosarass nmpuBeIeHHBIMH MHEHHSIMH, MOXHO BbIZe-
JUTb OHTOr'€HeTHYeCKHe H3MeHeHHs] KaK OCHOBHOH IpeaMeT
HuTepecoB 3MOPHOJOTHMM M OIpefeNuTb OHOJOTHYeCKHH
CMBICJT OHTOTeHe3a ero MeCTOM B 006lleM pHUTMe Mop¢onpo-
lecca (puc. 1). OueBupmHo, uTO MOpdomnpoLecc HenpephiBeH,
Il chOpPMHpPOBaHHblE HHAMBHAYYMBl MOC/JeNOBAaTeJbHBIX IIO-
KOJIEHH} CBsi3aHbl JIPYT C APYTOM B eIHHBIH PSA 3BOJIOLHO-
IIPYIOUINX OHTOI'€HE30B.,

UTo Xe HMEIOT B BHAY 3MOpPHONOTH, roBopsi 06 HHAMBH-
JlyanpHoM pasBuTHu? [IpuBefem ABa npumepa.

Hposodpuna oTk.nanpiBaeT  OMJIOAOTBOpPEHHOe  SHIO
(puc. 2). Crnoxuble mpoilecchl 3MGpHoreHesa NPUBOAAT K
JnddepeHnnanuyn JTHUMHOYHBIX TKaHell, OpraHOB W anmnapa-
ron. JInunHKa BBITYIIsSieTCS U3 Sila, HO B ee Tesle OCTAlOTCSA
OT/ICTbIIble CKOMJIeHHS] HeauddepeHIMPOBAHHBIX KJIETOK, H3
KOTOPLIX TpH IMOCJAeLyIOUeM MeTaMOopdo3e pas3BUBAIOTCA

Oprann CToJNb He MOXOXEro Ha JIHYHHKY, a TeM OoJiee Ha
N, KpeLIaTOro HacekoMoro. JIuiip OTHAeJdbHblE OpraHbl
UMK COXPAHSIOTCS OTHOCHTEJIbHO HEH3MEHHBIMH, BCe

OCTANBLIIOC TH3UPYeTCs H (QarounTHPyeTcss M CAYXKHT cyO-
CTPATOM JIIS pPa3BUTHA B3pOC/aOro Hacekomoro. B chopmu-
ponannbix  roHajax 3aBepllaeTcss pas3BHTHe CIIeDMHEB H
mint. HIpi onsiogoTBOpeHuH MYXKCKOH U 2KeHCKOH NPOHYKJe-
yenl hOpMHPYIOT SAPO 3UTOTHl, H HaYHHAETCH IMOPHOHAJb-
Il0¢ pPa3BuTHE HOBOTO WHAWBHAYYMaA, TeM BpeMeHeM caMmel]
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Mopdonpouecc, B KOTOPOM 0COGH NOCJAeJOBaTeNbLHbIX NOKOJEHHH
(KPYXKH) CBSI3aHBl ADYr ¢ JAPYroM TOCPeACTBOM OHTOreHE30B
(3auepHeHHBIE KOHYCHI)

Q2 OKusuenublit UHkaA 1po3odunsi: A — mepHox ramerorenesa; b —
nepHoi IMOpHOreHe3a; B —nepHoil NOCTIMGPHOHANbLHBIX TIpe:
BpaLuleHui ' '



H caMKa [aloT XXH3Hb HOBHIM NOTOMKaM H uepe3 ompejielieH-
HLIA CPOK YMHPAIOT.

Crporo roBopsi, HHAWBHAYya/bHOE DPa3BHTHE OpraHU3Ma
Hay¥HaeTCd C ero 3ayaTusi W 3aKaHUMBAeTCs €eCTECTBEHHOMH
cMepTblo. HeomnonorBopeHHoe sfLl0 He ciaefyeT CYMTATbL
anauBuayymom Metazoa.

OnHako npuMep Apo30o¢uibl CIHLUIKOM CI0XKeH. PaccMoT-
puM cBoOGonHOXUBYmIMX ame6. lcxomHasi MaTepuHCKas
0co0b IequTCa Ha JBe AouepHue ocobu. ITo mpouectsuu He-
KOTOpOro nepuoja pocTa NMOCAe[qHMe TaKxkKe NPHCTYNalOT K
Jle/leHHIO, U B 3TON cepun OeGKOHEYHO MAeNsAUIUXCS Oocobei
[IPU NOCTOSIHHBIX BHEIIHHUX YCJOBHSX HHUKaKUX MOp(OJOTH-
YeCKHUX pas3nuuuil He HabaonaeTcs.

OueBuaHO, 3TH nMpuMepnl Gosee CIOKHOrO U Gojee Mpo-
cToro ¢opmupoBaHust ocobeil B paBHOH Mepe IpUHALJEXaT
9MOpPHOJIOTHY, XOTSl pas3jMuyus MeXJIy HUMHM BeCbMa 3HauH-
TeJIbHBI.

—

¢ JKnsucHHBIl UHKA MeTas3odHoro Tuna y mpocrefimux (A4 — umx-
Jnueckuit  Mopdonpouecc) My MHOTOKJIETOYHBIX (B — TepMH-
1aLILIE Mopdonpouecc);
| — nporamupiit nepuon, /I — cunramuntii nepuon, /11 — meraram-
nutii tnepuod, M — nepuos OHTOreHeda, obecreyeHNBbi MaTepHH-
CKIM Opranu3MoM (3MOpHOTreHes):
00 — oount,  H Q—My)xcxax H KeHckas ramets!, 27 — 3urora, 3auep-
NENILIC KPYIKKH — OCOGH MOCJIEeL0BATENbHEIX MOKOMEHHR
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B mpocrefimem cayuae, npu unKAHYECKHX Mopdonpouec-
cax Protozoa (puc. 3, A), mnpeeMcTBeHHOCTL TNOKOJEHHH
cOecreunBaeTcs: OJOBHHHBIM Ha6OpOM OpraiiesJi, nepexois-
UMM K JOYepHEMY OPFaHH3MYy OT MaTEPHUHCKOro, a OHTOTe-
He3 OrpaHHYHBaeTCs NMONOJHEHHeM 3TOro HaGopa IO HCXOA-
HOro cocTosiHusi. B GoJslee CJIOXKHBIX KH3HEHHBIX LHKJIaX
Protozoa ocymectBasiercss 3akoHOMepHOe YepefOBaHHEe IIO-
KOJIEeHHH, 0COGH KOTOPBIX OTJIHYAIOTCSl 1O CTPOEHHI0, QYHK-
HUsAM U TpeGOBaAHHUSIM K YCIOBHAM cyllecTBoBauusi. Hanpu-
Mep, KM3HEHHBIH HUKJ MaasipuiiHOrO MJa3MONHS BKJIOYaeT
6osiee 10 pasHOKaueCTBEHHBIX MOKOJIEHHH, CIOCOGHI MpeeM-
CTBEHHOCTH KOTOpPHIX TaKKe pasJuyHbl. B COOTBETCTBHH ¢
3THM OHTOTeHe3bl Jo4YepHHX ocobell He Bcerja OrpaHHYHBA-
IOTCS NONOJHeHHeM HaGopa oOpraHeJJ A0 COCTOSIHHSI MaTe-
DHHCKOTO OpraHH3Ma, HO BKJIIOYaeT (GOPMHPOBaHHE HOBBIX,
MaTepPHHCKOMY OPraHH3MY He CBOHCTBEHHBIX OGpas3OBaHHH.
OnHako Juib B pefKHX caydyasx oHToreHessl Protozoa ocy-
LIeCTB/SIOTCS NMOCPEACTBOM TaKHX $IBJIEHHH, KaK pasuuus
B TeMIIaX MHTO30B, epPeMelleHHUs KIeTOK U KJIeTOYHbIX mJac-
TOB U T. 1. Kak npaBu/0, OHTOreHe3bl NPOCTEHIINX HEe BBIXO-
IST 3a Mpeesbl OXHOK/JIETOYHOCTH, H HX CPeICTBa OrpaHuye-
HBl TIpefieiaMU KJIETKH.

OueBHAHO, UTO CHOCOOBl YCTAHOBJIEHHUSI NPEeMCTBEHHOCTH
NOKOJIeHUH pPasjHyHbl y NPOCTEHIIHX M MHOTOKJIETOYHBIX.
HuknuuHocTh Mopdonpoliecca, mpeanoJarasi «HOTeHIHaJb-
Hoe GeccMepTHE MPOCTEHILHX», MPU (GOPMUPOBAHHH MHOTO-
KJIETOUHBIX CMEHSIeTCSI COCTOSIHUEM, B KOTOPOM «IIOTEHIHaJb-
Hoe GeccMepTie MOJIOBBIX KJAETOK» COUETaeTCs C BpeMEeHHBIM
cocTosiHHeM CcOMbl. Mopdonpomeccsl TepMHHaJbHOTO THIA
(puc. 3, B), cBOHCTBEHHbIe MHOTOKJIETOYHBIM, OTJHYAIOTCS
OT UuKJIHYeckux MopdomnpoueccoB Protozoa u cnoco6amu
YCTaHOBJIEHHsSI MTPEEeMCTBEHHOCTH B pAMy NMOKOJEHHH, U Cpel-
CTBaMH OHTOreHe3a, )Kesasi MOHATh HCTHHHBIA CMBICA 3THX
OTJIMYHI, HeOOXOMUMO 0OpaTHTbCA K Npo6seMe NPOUCXOXKAe-
H¥isi MHOTOKJIETOUYHBIX H HX OHTOI'eHe3a.

Jlanee cienyer pacCMOTpeTb HCXOJHBIE OHTOI'eHe3bl MHO-
FOKJIETOUHBLIX M BCEX TeX OPraHU3MOB, KOTOpPbie B 3BOJIOLH-
OHHOM psiny GOpM HpenuiecTBYIOT HaceKOMbIM. ITostomy
BCJIe[ 3a PasBHTHEM KHIIEYHOMOJOCTHBIX — HauboJee NpH-
MHTHBHBIX UJIEHOB 3TOTO psiza HeoOXOAMMO OOGpaTHThCA K
HCTOYHHKAM M NYTAM (OPMHPOBAHHS OHTOreHE30B KOJbya-
THIX 4epBel, ABJAIOUUXCA OOLUM NPOTOTHIOM MJs BCeX
YJeHHCThIX XKHBOTHBIX. B BocxomsiuieM MOp(OJIOTHUECKOM
PALY KOJNbYaThiX yepBeil CMEeHSIOT YJeHHCTOHOIMe pa3HBIX
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Ipynmn, B TOM uHc/e ¥ HaubGosee 6/u3KHe K HaCEKOMBIM MHO-
TOHOXKH,

ITepexons x aHanu3y OHTOreHe30B HACEKOMBIX, SIBJISIIO-
IMXCA Pe3yJbTaTOM HJHTEJbHOTO U NMPOTHBOPEUHBOTO MpO-
Iecca 3BOJIOLNH, HeOOXOOUMO BBHIAENHTh HaubGosee NPHUMH-
THBHble COCTOSIHMA H, Jlajlee, pacCMOTpeTh HX npeobpasoBa-
HHS B  BBICOKO  COBeplIeHHble  OHTOreHe3bl  CaMbIX
COBepLIeHHBIX M3 HaceKOMBbIX. TOJNbKO TakuM 06pa3oMm, HpHu
HEYKJOHHOM COOGJIIOJeHHH 3BOJIIOIMOHHOrO NMOAXO0/a, MOXKHO
NOHATb U OOBSCHHUTb OHTOTE€HEe3bl HACEKOMBIX.

Mmuoroknerounble xHBOTHble Metazoa npousousn ot on-
HOKJIETOUHBIX, CDaBHHUMBIX ¢ coBpeMeHHbIMU Protozoa. B Bo-
npoce 0 NPOTO30HHOM NPOUCXOXAeHHH Metazoa cyuiecTByoT
JBe HepaBHOLlEHHble TOYKH 3peHHst. COriacHO OXHOMN W3 HHX,
TaK Ha3blBaeMOH «THIOTe3e LeJIIONAPH3alUu», MHOrOKJe-
TOYHble MPOM3OLIIM OT MHOTOSIIEPHBIX NPOCTEHIINX OJHO-
MOMEHTHBIM pasfleJleHHeM HX Tela Ha KJIeTKH 10 YHCHY
sfep. IlbiTasicb corsiacoBaTh 3Ty THIOTe3y ¢ (akKTamu, ee
CTOPOHHUKH INpHGEraloT K pSIAY LONOJHHUTEJNbHBIX OCTpoe-
HHH, 06HApYXUBAIOI[HX CEPbe3HOE PACXOXK/eHHe C MaTepHa-
JIOM NPOTHCTOJIOTHH H 300JOTHH 6eCl03BOHOYHBIX.

Hpyrasi Touka 3peHusi, OTBeyaloulasi COBpeMeHHEIM 3Ha-
HHSIM, NpeAmnoJaraer o6beJHHEHHE OTAeJbHbIX ONHOK/IETOoY-
HBIX MHAUBUJIOB B HHAUBHAYYM GoJiee BBICOKOIO paHra, B
MHOI'OK/IeTOYHOe CyllecTBO. Tepsisi 4epThl NPOTO30HHOH HH-
IUBHAYAJbHOCTH, Ka)JAasi KJeTKa TeJa MHOIOKJIETOYHOTO
)KHBOTHOI'O CIelyalu3upyeTcss s HCHOJHEHUS YaCTHBHIX
¢ynkuuii. Kaxkpaa kjeTka CTaHOBHUTCS YacCTblO 1LeJNO0ro H,
COBEpIIEHCTBYSICh B ONpeNeseHHOM HanpaB/eHHH, CTAHOBHUT-
csi Bce Gosiee W GoJiee 3aBUCHMOM OT APYrux Kiaetok. Ilpu-
3HaHHE 3TOH T'MIOTE3bl NO3BOJSIET 3aMETHTb B COBPEMEHHOM
MHpEe MHOTOKJETOYHbIX JXHBOTHBIX MHOT'OYHMCAEHHbIE aHaJo-
THH CaMbIX paHHHUX 3TanoB HX sBogionuu. Hanpumep, mpu
(OpMHpPOBAHHU KOJOHUH acCLMAUH, MILIAHOK, CHGOHODOp H
MHOTHX JPYTHX XUBOTHBIX HHTErpalHs KOJOHUHM H IOHDDe-
peHIualys OTHEJbHBIX ee YJeHOB HAaCTOJbKO 3HauyHTesbHa,
4TO MOXKHO INPeANOJOXHTb (OpPMHPOBaHHe HHIUBHAYyMa
emfe 6osiee BHICOKOI'O paHra, 4eM MHOroksnetoyHoe. Kosonuu
TaKOro pofia B OTHOIIEHHH BHEIIHEero MHpa BHICTYNAlOT Kak
uesaoe M CHOCOOHBI BOCCTAHABJAHBATb CBOIO I€JIOCTHOCTb
nocJie eCTeCTBEHHBIX UJIH JKCIIePUMEHTaIbHbIX TPaBM.

BecbMa BepoATHO, YTO OCHOBOI AJd (GOpPMHPOBaHHS OH-
TOreHe3a MHOI'OKJETOYHBIX IOCAYXHJ JKH3HEHHBbIH IMKJI
«MEeTa30HHOr0 THIIa», BCTPEYAIOIIHACA M y COBPEMEHHBIX
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NPOCTEHIINX HapSAAY C MHOXECTBOM JIPYTHX, BecbMa pasHo-
006pa3HbIX MH3HEHHBIX LHK/I0B, OH 06pa3oBaH 3aKOHOMED-
HbBIM YepeJOBaHHEM IPOTaMHBIX, CHHIAMHBIX H MeTaraMHBIX
nokonenuft (puc. 3, 4).

Oco6u mnporamMHOro TMOKOJEHHSI HMEIOT TalJOUIHBIH
Habop XPOMOCOM H B 3TOM OTHOLIEHHH CPaBHHUMbI C raMeTa-
MU MIIOTOKJIETOYHBIX XUBOTHBIX. IIpu MX C/AMSHHU B 3UTOTY
dopMupyercs numaouaHas oco6b CHHTAMHOIO IOKOJIEHHS,
KOTOpasi B CBOIO Ouepelb pasfiensieTcss Ha psf MoCael0Ba-
TeJbHBIX MeTaraMHbix nokoseHuil. IIpeo6pasoBaHue Xus-
HEHHOTO LHKJa NMPOCTEHIINX B. }KH3HEHIIBIA LUK MHOTOKJe-
TOYHBIX OCYIIECTBJSAETCA CEAYIOUHUM o6pasom.

M36bITOuHbIH, HO He NpepbIBaeMblil JeJIeHHAMH POCT OCO-
6¥ MPOraMHOr0 MNOKOJeHHS (TaK Has3biBaeMas THNEpPTPO-
(uyecKas OUCTOMHSI) CMeHsIeTCl cepued CONHKEHHBIX BO
BpeMeHH aeseHuil (Tak HasbiBaeMo# nanuHtoMmueit). ['umep-
TpodHpOBaHHAs MaTepHHCKas 0co0L pasjgensieTcssi Ha JBa,
3aTeM Ha YeTbipe, BOCeMb, LIeCTHAAIaTb U T. A. MOTOMKOB
MeTaraMHbIX IIOKOJIEHH!, KOTOpble, He YycrnesBas BBIPACTH,
aubdepeHupoBaThCt H OOpPECTH CaMOCTOSTENLHOCTb, B
CBOI0 Ouepeln NMPHUCTYHAIOT K AesnenusMm (puc. 3, 5). OueBun-
HO, YTO 3TOT croco6 6ecrnojioro pa3MHOXeHHs, NOpaxaouui
CBOMUM CXOINCTBOM C ApOGJeHHeM siilla MHOTOKJIETOYHBIX,
npeponpenesnsieTcst TeM, YTO PSSl MeTaraMHbIX NaJHHTOMH-
YeCKHX TMOKOJNIEHHH MOXKeT CYlUIecTBOBaTb 3a CYeT 3aNacos,
HaKOIMJIEeHHBIX THNEePTPOGHUPOBAHHBIM MaTepPUHCKHM oOpra-
HH3MOM. Llenblit pal MeTaraMHBIX TMOKOJIEHHI NEPEXOAUT Ha
UXKANBeHHe MaTepHHCKOro OpraHmaMa HJu, uHave, 3MOpHO-
HHU3yeTcs. YKasaHHBIH XOX COObITHI 0OCTOSITEJbHO apryMeH-
THpoBaH A. A. 3aXBaTKHHBIM, CO3LaBILHM Ha OCHOBE CBOEMl
«TeOpHH 3MOpHOHH3aUuH» HauboJsiee yOeoUTeJbHYIO H He-
NPOTHBOPEYHBYIO KOHLEMIHIO NPOHCXOX/EHHsS OHTOreHesa
Metazoa . CyuiecTBeHHBIM CJIEACTBHEM 3TOI KOHLEMIHH SB-
JisleTCsl MpU3HaHHe TUNepTpoPUYecKOH AUCTOMHUM H TMaJHH-
TOMHH — CpeJCTBaMH npeoOpa3oBaHHsl LHUKJIHYECKHX MOp-
¢donpoueccoB B Mopdonpouecchl TepMHHaJbHbIE.

CXOACTBY MaJMHTOMHYECKOTO [JeJeHHs NpPOCTedlInX ¢
npobJyieHHeM sfilla MHOTOKJETOYHBIX COOTBETCTBYeT CXOJICT-
PO runepTpoduyecKoil TUCTOMUH U ooreHe3a. IlanuHTOMHYE-

" m——y

I O6crosiTenbHblt 0630p THNMOTE3 O MPOHCXOXAEHHM MHOTOKJIETOY-
HLIX JKIBOTHBIX B HenaBHee BpeMs Obin npexnpuusat A. B. HBaHoBbiM

(1968).
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cKoe (opMupoBaHue GOJNBLIOTO KOJHYECTBA ONHOPOAHBIX H
llenuddepeHipOBaHHBIX KJETOK, NMPHHAMAJEXAUIUX OLHOMY
NOKOJIEHHIO, MpPeJAnoaaraeT HX OTHOCHTEJIbHO OIHOBpPEMEH-
nyo auddepennuanuio. Hanpumep, nocie ceapbMoro mnajus-
TOMHUYECKOro JeseHHs o6OpasyeTcs 128 kiertox cexpmoro
MeTaraMHOro INOKOJIEHHsI, BOCbMOe NOKOJIEHHE COCTOHT YiKe
H3 256 KJeTOK, AeBATOe — U3 512 M T. A., MIpHYEM 3TH KJeT-
KH OCTaloTC CBA3aHHBIMU APYT C APYTOM B eQHHOE ApOOs-
lieecs cyuectBo. I3 atoro ciaeayer, YTO MHOTOKJIETOYHbIE
OTJIHYAIOTCA OT MPOCTeHIINX XapakTepoM mnpoiecca nudde-
peHUHaUuH. ¥ NepBHIX AU(GepeHIUPYIOUIHECcs KJIETKH MpH-
HajJjexaT ONHOMY MHOT'OYJIEHHOMY MOKOJIEHHIO, TOrZa Kak
y mpocrteilminx AuddepeHuzpyoTes ocobu mocseroBaTeb-
ubIx noxosenuit (puc. 3, A, 5). Takum o6pasoM co3zaercs
OCHOBa /11 (OPMHPOBAHUA HOBBIX OTHOLIEHUI B psdy MHO-
KOJIEHHH W HOBBIX CPeICTB OHTOTEHe3a, OTIMYAIOIIHX MHOro-
KJeTouHBIX. M3 3THX CpelCTB BaxHefiliee 3HaUeHHe IpH-
HalJexXUT NOJSPHOCTH ffina, o6ecrneunBalouleil COracoBaH-
1IOCTb TPOLECCOB Pa3BUTHSA B PAsJMUYHBIX YaCTAX 3apPOAbILIA.
Hcxons 3 npuBeIeHHOr0 MaTepHaaa, MOXKHO 3aKJ/I0UUTb,
4YTO OHTOreHe3 MHOIOKJIETOYHOrO HE€ PaBHO3HAYEH OHTOrcHE-
3y npocteiiniero. OHTOreHe3 MHOIOKJIETOYHOTO COOTBETCTBY-
€T MeTaraMHOMY IepHOAY «MEeTa30HHOr0» KH3HEHHOIO IHK-
Jla NOpOCTEeHIIMX M OT/IHYaeTcss MNpHOOpeTeHHEeM CpelCTB,
ofecrneynBaloOUINX MPOCTPAHCTBEHHYIO AU DepeHLHalHI0
KJETOK. YUUThIBasA 3TH 3aKJIOUEHHS, PACCMOTPHM OTIeJbHbIE
NCPHUOABI XKU3HEHHOT'O IIUKJIAa ¥ MHOTOKJIETOUHBIX.
[TporaMHblli mepuOJ, WIH NEpHON TraMeToreHesa,
3aBepliaeTcs GopMHpPOBaHHEM crepMueB W Aull. B mpocreii-
lleM caydyae pa3JHUHs MeXIY MYXKCKHMH H XKEHCKHMH ra-
MeTaMu HeBeauku. X nae UMeHyIOT «+» U «—» ramera-
MH, He XapaKTepH3ys IO NMpUHAA/IeXHOCTH K moay. He o6Ha-
pyXuBasi 3aMeTHBIX MOpP(OJIOrHYecKHUX pasjuyuil, «+» H
«—>» raMeThl, TeM He MeHee, (PU3HOJOrHYeCKH Pa3HOKayecT-
BCHHBI: «+>» raMeTa CnapuBaeTcsi TOJbKO C «—» ['aMeTOH M
11a060pOT, HO HHKOrJa C TaMeTOi OAMHAKOBOro 3Haka. B xo-
lle 3BOJIIOLMHU raMeTsl Ju(pdepeHIHpOBaiCh Ha U0 U Cliep-
MAaTO30HA H, OCTaBasiChb OJHOKJETOYHBIMH OCOGSAMH, CHellH-
AJIM3MPOBAJIUCH /ISl UCIIONHEHHST pa3iuyHbIX QyHKIui. SAf0
COBEpIUEHCTBOBAJNOCh B oGecneueHnH Bce 6oJbiuero u 60Jb-
wero o6beMa GopMoo6Gpa3oBaTeNbHbIX NMPOLECCOB, a CriepMa-
TO3OH CIellMau3upOBaJICs B HallpaBJeHHH NIOUCKA H OceMe-
neuun saiua. Ipeacrasisia co6oil siapo, cHaGXeHHOe MOLI-
HLIM, 1[I0 KPaTKOBPEMEHHO JeHCTBYIOLIHM JBHIaTeJbHBEIM
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annapaTom, CepMaTO30H[ JHILIEH CIOCOGHOCTH K (opM006-
pa30Balllio, CTO/Nb XapaKTepHOH s siila.

Sliino, Kak K/JeTKa MHOTOKJETOYHOTO OpraHu3Ma, cpaB-
HYMa ¢ OTAeJbHO! 0cOObIO MPOraMHOrO IOKOJIEIHS NPOCTeH-
LIMX, HO OTJIHYAeTCs OT Hero pasBHTHEM HOBLIX (aKTOPOB
mop¢oredesa. FiMeHHO Hanuuue 3THX GaKTOpOB, obGecreyH-
Basl COIVIaCOBAHHOCTb Pa3BUTHS B PasjJHYHBIX 4aCTAX 3apo-
JblIIa TIPY YYAaCTHH MHOT'OYHCJEHHBIX KJETOK, OTJIHYaeT OH-
TOT€HE3 MHOT'OKJEeTOYHOI'0 OT WHAHUBHAYAJNbHOI'O pas3BHTHSA
IpOCTeHIIHX.

CHHraMHBII MepHON IKH3HEHHOro IWKaa Meta-
Z0a — 3TO NepHOJ Nepexoja OT COCTOSIHUSI TalJIOWAHBIX ra-
MeT K auniouaHoi surote. ONIOAOTBOpPEHHOE SO0 — pas-
BHUBAIOLIMACS HHIAUBUAYYM, OCOOb MHOTOKJIETOUHOTO, a He ero
OTHe/bHast KJeTka, Kak ramera. OmiogOTBOpeHHEM HauynHa-
eTCsl OHTOreHe3, & HayaJOM CHHIaMHOIO Iepuoia fIBJISIeTCS
Mefi03, NpUBOAAIINA K (GOPMHPOBAHHIO TamJOHIHBIX TaMerT.
DTOT mpouecc HMeeT He MeHblliee 3HaueHHe, YeM OIIO0J0TBO-
peHue, MOATOTAaBAHBAs BO3MOXHOCTh PEKOMOUWHAILINH, peaJu-
syloueiici npu (GOpPMHPOBaHHM CHHKapuoHa. lansmougHoe
COCTOSIHME Y I'POMaIHOr0 GOJNBUIHHCTBA JKHUBOTHBIX BeCbMa
KpaTKoBpeMeHHO. JIUlib caMIlbl HEKOTOPHIX HepernoH4aTo-
KDPBIIBIX COXPaHSIOT TamJIOUJHOCTL B TeyeHHe BCeH KH3HH.

He menee BaXHbIM MOMEHTOM CHHFAaMHOTO IEepHOMA, 3Ha-
yeHHe KOTOPOrO MOJYac OCTAeTCsl HeJOOlleHeHHBIM, SIBJISET-
cs CTUMyJsAuMsa sfna k pasButHio. Crumynsuus siiuna K
pasBuTHIO — cnenuduyeckas (YHKIUS CcrepMaTo30HAad, HO
B 3KCHepHMeHTe MOXHO 3aCTaBHTb Pa3BHBATbCA HEOIJIONO-
TBODEHHOE SIHII0, MPOBOLUPYS €ro CTHMYJSLHIO Hecrenudu-
YeCKHMH areHTaMu. B xojxe mpouecca CTUMYJSILHH Y HEKOTO-
pPbIX XXHBOTHBIX IPOHUCXOOHUT IepepacnpeielieHHe KOMIOHEH-
TOB siIla, NPUBOASINEe K HOBOH pacCTaHOBKe OOMJa3MaTH-
yecKux (akTopoB MOop¢oreHesa.

MeTaraMHB ¥ mMepHOJ, HACTyNaloUHUA BClen 3a
(hOopMHpPOBAaHHEM 3HUTOTHl, B CBOIO OYepelb MOApa3AensieTcs
Ha MeTaraMHHI# NMaJHHTOMHYECKH!I U MeTaraMHbIH MOHOTO-
MHuYecKHil mepuoasl. I1epBhlil mepHos COOTBETCTBYET NEPHOLY
npoGJeHusi, KOraa pasmepbl o6pasylomuxcs 6JacTOMepoB
yMeHbWIAIOTCS NPHMEpPHO B TeOMETPHYECKOH MNPOrPeCcCHH.
MOHOTOMHYECKHH MEepPHOL — 3TO HepHOJ, MOCJedyIOUIHX npe-
o6pa3oBaHHil, B OCHOBE KOTODHIX JIEXXHT He NaJHHTOMHYE-
CKOe JesieHHe, a OObIYHbIE leJIeHUs KeTOK, BOCCTaHaBJ/IHBal0-
[HX CBOi 06beM TMocJe KaXXIO0ro MHTO3a (MOHOTOMHS).
Y muorux Husmux Metazoa maJuHTOMHYECKHH NMEPHOL COOT-
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BeTCTByeT 3MGpHOTeHe3y, a MOHOTOMHYECKHI — MOCTIMO-
pPHOHAJbHBIM Npeo6pa30BaHUSAM.

MeraraMHblit epUOA ABASETCS MEPHOLOM HHIHBH/YA/b-
1I0r0 pa3BHUTHS MHOTOKJETOYHBIX XUBOTHBIX. Lro oTHOlenye
K MaTaraMHOMY NepHOAY XHM3HEHHOTO LHKJA INPOCTEHIINX
paccMOTpeHO Bbillle, a 3BOJIOLHOHHbIE MPe0OpPa30BaHUs 3TO-
ro nepuoia, BIJOTb A0 CaMBbIX COBepIIEHHbIX OHTOreHe30B
BBICIIMX HacCeKOMBbIX, OYAYT pasoGpaHbl B JajbHEHILEM.

PaccMoTpuM HeKOTOpble acneKThl B3aHMOOTHOLIEHHH Ma-
TEePMHCKOI'0 OPraHH3Ma W pas3BUBAIOUIErocs NOTOMKA, KOTO-
pele, copMHpOBABILHCHL Ha OCHOBE THIEPTPOPHUECKOH
JUCTOMHH, He OCTAIOTCH MOCTOSTHHBIMU H COBEpPILEeHCTBYIOTCS.
Ina Hayana HAamOMHHM, 4TO THMepTpoduUYecKas HTUCTOMHS
Protozoa HamomuuHaer ooreHe3 MHOTOKJETOYHBIX TeM, YTO
runeprpoUpoBaHHAss MaTepHHCKass 0coOb NpPHHHMaeT Ha
cebsi GYHKIMH N0 0GecnevyeHuIo psfa K/IeTOUHbIX NOKOJeHHH.
Y Metazoa obecneuenne 3MOpHOreHe3a 3aBHCHUT OT MarTe-
PHHCKOTO OpraHH3Ma, CHaOXKalolero sifilekJeTKH 3anacom
nacTuyeckux BemtectB. Takum o6pa3om, craHoB/leHHe Me-
tazoa u ux oHTOreHesa oGecrneuyuBaeTcss YCHIUAMH NpeAbIAY-
I(ero MOKOJIeHHs, OCBOGOXKAawllero (GpopMHpPYIOLIerocst Mo-
TOMKa OT HeOGXOIXUMOCTH caMoMy oGecreyHBaTh CBOe Cylle-
CTBOBaHUe,

MOoXHO BBIIENHTD, 110 KpaiiHell Mepe, [Ba acnekTa B3aH-
MOOTHOUIEHHH IOTOMKa C MaTepPHHCKHM opraHuamom. Bo-
nepBbIX, pPa3BUBAIOLIMICS MOTOMOK Bce GoJiee H Gosee mepe-
XOOUT Ha uxauBeHue Matepu. O6 3TOM CBHIETeNbCTBYIOT
laHHble Tabu. 1.

TABJHIA 1
OcHOBHbIe BelLECTBA, HEOOXOUMble AJs Pa3BHTHS 3MOPHOHA,

cofepxaliuecs (+) Han OoTCyTCTBYylOmue (—) B siue
(no Needham, 1936)

Oprannye- | Munépanb-
YK uBoTHHE CKHe BeLle-| HblEe H,0 [o 1
cTBa BelleCTBA

I'peGueBnxu (Beroe)
Pakoo6pasurie (Emerite)
Kocrtucrbie pei6n (Salmo)
Amdu6un (Rana)

» (Hyla)
IMtuunt (Gallus)

++++++

++++1 |
++1 11
L
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B npuBeseHHoM psily MaTbh INpefocTaBJjisieT 3MODHOHY
Bce Gosbuinil HaGop BelecTB, HEOOXOAHMBIX JJIsl Pa3BIITHS,
1 3M6puon ocBoGoKAaeTCS OT IICOOXOMUMOCTH JOOLIBATL HX
caMoCTosTeblI0. B KOHEeYHOM cueTe pa3BHTHE 3TIIX OTIIOLIe-
LM BCAeT K OCBOOOMIEHHIO Pa3BUBAIOIIErocs NHOTOMKAa OT
‘BlielINeH Cpedbl, HO YBeJHYHMBaeT ero 3aBUCHMOCTb OT Ipe-
Ablayuiero noxkoJsenus. /st onucaHusi CTeneHH 3TOH OCBO-
0O0XIEHHOCTH YNOTPeO/NSIIOT TEPMHH <«KJeHIOHYHOCTb», U B
3TOM cMulcae siina kBakmu Hyla Gosee kJefigouuHsl, 4eM
siina rpe6HeBUKa uau JaArymwiky Rana. Passutue kJaeiipony-
HOCTH OCYILeCTBJsieTCsl NOCPeJCTBOM CHalXXeHHUs SHLl Bce
6ospIINM HaGOPOM BelleCTB, HEOOXOXMMBIX IJIsi Pa3BHTHS.

Bropoe BaxHOe ciefcTBHe B3aHMOOTHOLIEHHI 3M6GpHOHA
C MaTepHHCKUM OpPraHH3MOM BbITEKaeT HeNOCPeACTBEHHO H3
nepBoro. KoHKpeTHOe ocyliecTBJIeHHe NPOLECCOB 3MGpuoOre-
He3a npu yriay6/eHUHd OTHOLUIEHHH C MaTepHHCKUM OpraHus-
MOM, 6yab TO oboraileHne UL KeJITKOM HJIU nmpuobpereHue
CHOCOGHOCTH KHBOPOXKIEHHUS, CYILIECTBEHHO H3MeHseTCs.
ITosiBasieTcsi HeoGXOMUMOCTh B (OPMHUPOBAHHH Pa3IUYHBIX
npucnoco6J/ieHuit AW OPraHoB, CJAYXKAIUX NMOCPeXHUKAMU B
IIMTaHUH 3MOpHOHA JUOO MaTepPUHCKHM OpPraHH3MOM, Ju6O
XeaTkoMm siina. Ilocpennukamu Takoro poja cJayxKaT cre-
LYaJbHble XeJTOUHble KJIeTKH, CBOeoOpa3Hblil TPOPaMHHOH,
IJaleHTa ¥ TOMYy NOAOGHBle 00pa3oBaHusi, (QopMHupyeMble
IIOTOMKOM HJI MaTEPHHCKHM OPraHH3MOM.

IToMuMO anMMeHTapHBIX, CBSI3aHHBIX C MHTaHHEM, BbIpa-
6aTLIBAIOTCS 3aIIUTHBIE, OCMOpEryJsiTOpPHbIE, 3KCKPETOPHBIE
U pAL APyrux mnpucnocobienuii. OHH NpeacTaBasIOT co0oi
BpeMeHHble (NPOBH3OpPHbIE) OpraHbl, KOTOPbIE HCHOJb3YIOT-
Csl TOMIbKO B XOZle 3MOpHOreHe3a u pe3opOHPYIOTCS K MOMeH-
Ty ero saBepuieHus. OueBUIHO, UTO pa3BUTHE 3THX OpPraHOB
NPHUBOLUT K TOMY, UTO He BCe SIHI0 y4acTByeT HeMOCPelCT-
BeHHO B ()OpMHpPOBaHUU 3MOpDHOHA, a HEKOTOpasl ero 4acTb
HCIIONb3YyeTC AJs1 00pa30BaHHS 3THX BpeMeHHBIX IPHCHO-
cobsennii. B cBsI3H ¢ 3THM pasiuyaloT rosnobJjactHyeckoe H
Mmepobaactuueckoe pasutue!. IIpn MepobaacTHiecKOM
Pa3BUTHH B siillle BbIAEAAIOTCSI SMOPHOHANbHAS U 9KCTPasMOb-

1 B o6uieift 3MGPHONIOTHH TePMHHBl TOJIO- H Mepo6/JacTHYHOCTb HC-
NOMb3YIOTCS AJsl ONKCaHHsi (GopM APoGieHHst (COOTBETCTBEHHO MOJIHOE H
HenoJsiHoe). [oBopst 0 romo- u MepoGJacTHYHOCTH (OAOC — LeJIbIi;
MEPOT — uacTb, A0Js1; PACLOTOC — 3apOAHILI) Pa3BHTHS, HMEETCA B BHAY
GoJsblilee MM MeHblee yyacTHe siiiua B PasBHTHH BHE3apOALILIEBBIX 06-
pasoBanuii. Melio B 3T0M cMblcsie JaHHbIe TePMHIILI HCMOJIb3YIOTCS B
aMGpuosioruy HacekoMbix (cm. A. A. 3axBaTkuu, 1953).
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puonasbHast (pakuuy, HAyIMe Ha o6pa30BaHHE COOTBETCT-
BEeHHO 3M6puoHa U 3MOpHOHAJBHBIX Npucrnocobaenuit. mes
B BuIy 0OJiblllee HJIH MeHblllee yyacTue siiia B 06pa3oBaHun
9THX INPHUCNOCOGJIEHHl, MOXKHO TOBOPUTb O GOJBIIEH HJIN
MeHblIeli Mep0o6J1aCTHYHOCTH.

Takum 06pasoM, MexXAy KJeHZOWUYHOCTBIO SUIL U Mepo-
6/1aCTHYHOCTBIO Pa3BHTHSI CYLIECTBYET ONpeleseHHasi 3aBH-
cumocTb. PasBuTHe KJeiJOHYHOCTH NPUBOAUT K COBepILEH-
CTBOBAHHUIO CPeH sIfIla, B KOTOPO#H MPOUCXOMUT dHopMoobpa-
3oBaHHe. PasBuTHe  MepoGJacCTHYHOCTH  NPHUBOLUT K
COBepILIeHCTBOBAHUIO NMPHUCNOCOOJEHHOCTH pa3BUBAIOLIETOCS
9MOpHOHA K 3TOH cpefe. KOHKpeTHble COOTHOIIEHHSI Mepo-
6/1aCTHYHOCTH Pa3BHTHSA H KJIEHJOUYHOCTH STHL MOXKHO IpO-
JleMOHCTPHUPOBAaTh NPUMepaMH Tpex pa3/JUYHbIX THUIIOB OH:
TOreHesa.

Ilpy THYHNHOYHOM THNE PAa3BHTHS H3 siila BhI-
JIYNASeTCs JUYHHKA — CYIEeCTBO, MaJio MOXOxKee Ha B3pOC-
noe xuBoTHoe. Ilocse HekoTOpOro mepwofa NMUTaHHUS, HAKO-
NYB HeOOXOMUMBIE HJISI TOCJENYIOUHX NPOIECCOB pe3epBbl,
JUYHHKa mnpeo6GpasyeTcsi B OpPraHusM, yxe TMOXO0XHI Ha
B3pOCJBIH, HO OTJIHYAIOIIMICA OT Hero pasMepaMu, YHCJIOM
Pas3iyYHbIX OPraHoB, OTCYTCTBHEM I0JIOBOH 3pesOCTH U He-
KoTopbiMH ApyruMu ueptamu. Hanpuwmep, y Polychaeta Bbl-
NyIISIomascs W3 siila JHYMHKA — TpoXxodopa, aKTHUBHO
nJaBaeT ¥ MUTAaeTCsl, a 3aTeM IpeobpasyeTcs B MOJIOLOTO
uepBsi. B cBsisu ¢ TeM, uTo ANLO oGecreynBaer GOPMHPOBa-
liie TOJIbKO OTHOCHTENbHO IMPOCTO YCTPOEHHOH JIMYUHKH, U
OCHOBHBIe (opMOOOpa3OBaTeNbHbIE NPOLECCH OCYILIeCTBJSA-
I0TCSl MOCTAMOPHOHA/NBHO, €ro KJeiJouulioCcTh BecbMa Orpa-
nMueHa. B To xKe BpeMs Mepo6JacTHYHOCTb Pa3BHTHSA MpO-
siBasieTcst cabo, H NMpaKTHYeCKH BeChb MaTepuaJs sila uC-
10Jb3YeTCST IJI51 IOCTPOEHHUS JHUUHKY.

Ilpy HecBOGOMHOM JUUYUHOYHOM THUIE P aa3-
BUTHUS OTrPaHUYEHHOH KJEHIOUYHOCTH SHUL COMYTCTBYeT
anayuTesnpbHas Mepo6GaactHuHocTh. Hanpumep, HekoTOpble
IIHSIBKM H OJIMT'OXeThl OTKJaAbIBAIOT fiilla B OCOOBI KOKOH,
401l10JIHEHHBII GeJKOBBIM ceKpeToM. Brlrynnsmomuecss us
sifflla IMYMHKK 3arJ1aThiBAlOT 3TOT CeKpeT, pacTyT, npeobpa-
4YI0TCSl B MaJjieHbKUX MOXAEBbIX uepBed M TNOKHAAIOT KO-
Kol KinefionyHOoCTh iUl AOMONHSETCSl GeJKOBBIM CCKPETOM,
ruipaGaThiBaeMbIM CaMKOM, HO o6uTaHHe B HeM Tpebyer cIe-
IWAJLIBIX OPraHOB: MONIHO PAasBHUTON TJIOTKH, MNPHCIOCO6-
JCNnit Is peryasiiid OCMOTHYECKOro AaBjenus M T. 1. Bce
9TI opraubl siBISIOTCS YHCTO SMOPHOHANBHLIMU H, He Npeos-
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pasysicb B opraHbl B3pocJjioii 0cobH, pe3opOupylOTCs 40 BhI-
JYIJIEHUs1 U3 KOKOHa.

IMpy HENHUYHHOYHOM THIe Pa3BUTHSA HEKOTO-
PBIX OJMrOXeT W NUSBOK.U3 fIHIla BHIIYILISIETCS He JHYHHKA,
a MaseHbKui yepBb. Ero mocnenymolinee pasBuTHe NMOCTENEH-
HO U CBOAMTCS K JOCTHIKEHHIO B3POCJOrO COCTOSIHHS, a CTa-
Iusl, COOTBETCTBYWOLLast TPoXodope, NMPOXOAUT B s3mOpuore:
Hese. B atom ciyyae orpaHHueHHOH Mepo6/1aCTHYHOCTH pas-
BUTHSI CONYTCTBYeT 3HAUWTENbHAs KJIEHIOUYHOCTb SIHIL.

HecBoGoxHblit JHUYHHOYHBIA ¥ HEJHMYMHOYHBIH THMBI pas-
BUTHS NMUABOK U JOXKIEBbIX YepBefi BHIBOAUTCS H3 JHYHHOY-
Horo tuna pasBuTus Polychaeta. B mepBom ciyuae, ero BbI-
BeJleHHe He NMPEeACTaB/AsgeT TPYAAa: JOCTATOUHO NPENNOJIOXKHUTD
JUIIb yBeJHyeHHe 5MOpHOHANBHOTO IepHOJa pPa3BUTHA 3a
cyeT cOOBITHH mMOCTIMOGPHOHANBHOTO (OPMOOGPa30BAHHUS.
I'opasno TpynHee 06BSICHUTL COCTOSIHHE HECBOOGONHOIO JIMYH-
HOYHOTO pa3BHUTHSA, TaK KaK paHHAs CHelyaau3allus JUYH-
HOK NPHUBOAMT K 3HAUMUTEJbHBIM H3MEHEHHSIM 3SMGpHOreHe-
30B. B TO e BpeMsi HeCBOOGOHBII JHUHHOYHBIA H HEJHYHHO-
YHBIA THNBl Pa3BUTUS CONUKAIOTCA APYT C IPYroM B TOM,
YTO yyacCTHe MaTepPHHCKOro opraHuaMa B (opMoo6GpasoBa-
HUM TOTOMKa CTaHOBHTCS Oojiee TyOOKUM, ueM IIPH JHYH-
HOYHOM THIIE OHTOreHe3a. YTJy6JeHHe 3TOro y4acTHs — OC-
HOBHAsl TEHJAEHIYsSI B 3BOJIOLMUH 3MOPHOTEeHE30B KOJNbYaThIX
yepBell, HO NPOsIBJIeHHE 3TOil TEeHIEHIHWH CBOeoOpa3HO B
oboux cayuasx. st Hac cylecTBeHHOe 3HayeHHe HMeeT
npeo6pasoBaHye MOCTAMOPHOHANbHBIX CTafHil B CTaAUU 3M6-
pHOHaJbHBIE, KOTOpOe HabJlofaeTcss NpPU CTAaHOBJIEHHH He-
JUYHMHOYHOrO THMa pasButus. Hekoropoe cxomctBo ¢ 3M6-
pHOHH3alMell PAa3BUTHS MOXKHO BHIETb B runepTpodHyecKoin
NUCTOMHMH MaTEepPUHCKOI 0co0M NpH Inepexoje OT IHKJIHYe-
CKHX MOP(}OMPOLCCCOB K TEDMHHANbHBIM.

Kaxnplit THn oHTOreHe3a XxapakTepH3yeTcsl OINpeleseH-
HBIMHM COOTHOIIEHHSIMH KJEeHZOMYHOCTH fuL (MJAH SAUI BMec-
Te C KOKOHaM#), Mepo6JaCTHYHOCTH DPas3BUTHUSA H TJyOUHBI
B3aHMOOTHOIIEHHH C MaTepUHCKUM OpraHusMoM. B xoHkper-
HbIX 3MOGpHOreHe3ax B3aUMOJeHCTBHE 3THX IPOCTHIX siBJe-
HUH NMPHBOLUT IMOAYAC K CTOJb CJIOXKHBIM 3deKTaMm, uTO He
BCerja nojnaeTcst aHaJusy.

Paso6paB BaxHble A/ NOHUMAHHSI TPUPOIABI OHTOTEHe-
3a NOJIOXEHHUS U NOHATHS, PACCMOTPUM HEKOTOpble CTOPOHBI
MHAMBUAYasbHOro pas3BuTHsi Husmux Metazoa. Ilpu atom
npecjeAyIOTCS Be LeJU: JaTh KOIKPETIIoe OCHOBaHHE 11eKO-
TOPHIM THIOTETHYECKHM IOJIOXKEeNHAM, H3/10XKeHHbIM BbILLE,
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1 ofliee MpeACTaB/eHHe O TOM COCTOSIHMH, C KOTOPOTo Haya-
Jlach TPOTPECCHBHAS 3BOJIOLHMS OHTOreHEe30B, MpHUBealIasi B
KOHIIE KOHIOB K (POPMHPOBAHHIO OHTOr€HE30B HAaCEKOMBIX.
Bnaronaps sToMy BHOCHeACTBHH MOXHO OyIeT CyIOHTb O
TOM, YTO SIBJISIETCSl YHACJeJOBaHHBIM, a 4TO — HOBOIPHOGPE-
TeHHBIM B OHTOT€He3aX HaCeKOMBbIX.

HCXOJOHOE COCTOSIHHUE — OHTOTIEHE3
HHU3IINX METAZOA

VY usBecTkoBbIX Tr'y6oK (Calcarea) u MeTareHeTHYeCKHX
ruapomenys (Leptolida), koTopele cunTaloTCsl IPHMUTHBHENH-
IIMMH U3 coBpeMeHHbIX Metazoa, mpoueccol ooreHesa u amMo6-
pHoreHe3a HMeIOT MHOro OOUIHX YepT. dTa OGIIHOCTb OIpe-
JleJIleTCsl He CTOJIbKO POACTBOM, CKOJIbKO OOIIeli MPUMHTHB-
HocTblo. (OOpa3oBaHue OOTrOHHEB He MPHYPOYEHO K
KaKOMy-iu00 oOmnpefeJeHHOMY MecTy. Byayuwuit ooronuit
MOXeT ObITb KJeTKOil Me30ryieH, 3KTOAepMaJbHOrO HJIH 3H-
TOAEPMAaJbHOI'O 3MHUTE/NHs], aPXEOLHUTOM HJIH MHTEPCTHLUHAJb-
Ho#t knetkoil. CkonbKO-HHGYAb OQOpMJIEHHASI TOHALA OTCYT-
CTBYeT, XOTsl Y HEKOTODbIX I'MAPOHIOB OOTOHHH 6OJiee YacTo
o6pasyloTcsi B6/1H3H TOHOPOPOB HJIH K€ MHUTPHUPYIOT K HHM
u3 Apyrux MecT. OgHa M3 KJeTOK, KOTOPOi CYXAEeHO CTaTh
110JI0BOH, OKpY¥KaeTcsi T'PYNNOH TaKUX e, HO OOpeueHHBbIX
11a garouuTos KjaeToK. JIMIIeHHBII 060J0YKH, 3aXBaThIBalo-
UM TICeBAOIOAHSIMH BCe HOBble W HOBBIE KJIETKH, OOIMT
pacTeT, NPUKpPeMIsAeTcsl OJHHM MOJIOCOM K 3MHTENHajbHOM
CTeHKe M cospeBaeT. [l onmucaHUs NMOCJAELYIOIUX MHpolec-
COB MPHMEPOM MOXKeT CAyXHTb ruapomenysa Amphisbetia.

¥ Amphisbetia chopmupoBaHHOe SN0 NPUKPENIEHO OX-
I'MM KOHIIOM K 3MHTEJHIO U CONEPIKUT KeJTOBATHIE I'PaHYJIbI
INIFMEHTa  Ha  INPOTHBOTIOJNOXHOM CBOOGOLHOM  KOHIE
(puc. 4, A). [TurMeHTHpPOBaAHHBIH NoJIOC 06JaanaeT Hau6oJb-
lllel YYBCTBUTEJAbHOCTBIO K fIaM, YTO CBHAETeJbCTBYeT O
BLICOKOM ypOBHe MeTabosin3Ma B 3TOM paiioHe. Ha sTom ke
lioJ1I0ce BBIAENSIOTCS NMOJsIpHbIE TeJblia U MOCJe OMNJIOAOTBO-
pcHUSl mosiBAsieTCs Bpesaloulasics 60po3ga nepBOro Jele-
nus. Takum oGpasom, sifino Amphisbetia o6nanaer onpene-
JIelofl NoJISiPHOCTbIO, KOTOpast NPOSIBJSIeTCS TakXke- B OJ1H-
AOCTH ero sifipa K NTUI'MEHTHPOBAHHOMY NOJIOCY.

Bopo3sza mepBOro meneHHUsT pacnpocTpaHsercd B
I 1IPABJICHAY NMPOTHBOIMOJOXHOrO NoJioca U obpasylouiuecs
6srcTOMEephbl TOBOPAYUBAIOTCS APYT OTHOCHTEJNBHO APYra, Imo
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Mepe yray6/enus Goposasl (puc. 4, B). Hekotopoe Bpems
OHH OCTAIOTCSI COeJMHEHHBIMH Y3KHM MOCTHKOM OOIJIa3MBbl,
HO NOTOM pasfiensoTcss U 6ojiee MJIOTHO HPHJETalOT APYT K
apyry. IlnockocTs nepBOro AeseHust B OTHOIIEHHH Mopdoso-
THYEeCKHX ocell Oynyulell JHYHHKHU He SIBJSETCS CTPOrO (HUK-
CHPOBaHHOH, HO BCerfia MepHIHOHAJbHA IO OTHOLIEHHIO K
ocH MOJNSIPHOCTH siina. BTopoe meseHue OOBIYHO TaK-
)Ke MepHIMOHaJbHO, W ero 6Opo3Ja pacHpocTpaHsercsi OT
IeHTpa K mepudepuH, T. e. ueHTpoGexHo (puc. 4, I').
Tperbe HeneHHe OCyllecTBASeTCs B INpHHIMIE
TaK e, KaK H BTOpOe; KaXIblii 6JjacToMep JeJHTCS IeHT-
poGexHoii Bpesalouleiica 6opo3noit (puc. 4, Z). Ero naoc-
KOCTb OGBIYHO 3KBaTOpHaJbHA, XOTH IIOCKOCTH JeJeHHH
OTIeNbHBIX GJacTOMEpOB pacrnosaralTcsd Ha DasHbIX YpOB-
Hsix. BooG1ue roBopsi, MIOCKOCTH HeseHuil, HauuHasg CO BTO-
poro, He SIBASIOTCSA eNHHBIMH, H KaXAbli GaacTroMep HEJHT-
Csl CaMOCTOSITENIbHO. 3/ech MPOUCXOAAT JeJeHHs OTHAe/IbHBIX
6/acTOMepoB, a He sIiilla KaK 11eJOr0, H HEeT CTPOroro mopsia-
Ka B 4epelOBaHHH IJOCKOCTEell AeJeHHH, CTOJb Xapakrep-
HOro s Buiciinx Metazoa. I'pynnupoBka 61acTOMEpOB Ha
5TOf cTanuy GbLIBaeT BecbMa pas3JuuHOil, U y pasHeix Lepto-

Passutue Amphisbetia. A — oouutst; B —E — nocaenoparens-
Hble AeneHns ApoOG/eHHs, NPUBOASLLKE K POPMHPOBAHHIO 6nacry-
abl (K u 3); H — nnunnka-nnanyna (no Teissier, 1930).

18



lida Bapbupyer ot GoJee HJIH MeHee CTPOrOro CHHpPaJbHOTO
PacnoJIoKeHus 10 COCTOSHHS, B KOTOPOM TPYAHO OTMETHTb
KaKoi-1H60 NOpAIOK. . .

UerBepToe pemeHue ApoGieHus sitna Amphisbe-
tia mo npeo6magarouieli OpUeHTAlUH MJIOCKOCTElH MeJeHHil
OTHeJNbHBIX 6/1aCTOMEPOB MOXHO Ha3BaTh MEPHUAHOHAJIbHBIM
(pHuc. 4, E). Ero pesynbratoM siBjasieTcsi ctagua 16 Gaacro-
MepOB, pacroJoXeHHbIX 1Mo 8 B nBa ciosi. Tak XKe, Kak H
npeAbIyliye, 3TO JeJieHHe OCYIIeCTBJsIeTCSI MOCPENCTBOM
LeHTPOOeXKHbIX Bpe3amoouuxcs 60po3a. OQHAKO NPH MATO M
NeleHHHU LeHTPOGEXKHOe pacrnpocTpaHeHHe GOpO3ld CMe-
HAIETCS LEHTPOCTPEMHTENbHBIM, U CHHXPDOHHOCTb JeJIeHHil
OTHeJbHHIX 61acToMepOB Hapymaercs. Ilpu 3TOoM omuHu ne-
JATCA 5KBATOPHAJBHO, APYTHE — MEPUANOHAIbHO, TPETbH —
NOx HEKOTOPBHIM YIJIOM K HCXOIHOH NOJIIPHOCTH OOILHUTA.

O6uiee yucao meneHuit apoGiaenus siima Amphisbe-
tia mocruraer 9 unu 10. B xone ux ocymectBaeHHs, NOcpel-
CTBOM pas3JBHTaHHs 6JacTOMepoB, oO6pa3yeTcd IOJOCTb
npo6yeHnss — GJaacToleb WU HAa 3TOM 3aKaHYHBaercss 3M-
OpHOHa/AbHBIA TNepHox pas3Butud. Kuerku Gnactyasl (pHC.
4, 3, H) npuobperaloT XKIYTHKH, H Takas 6jacTynoob6pas-
Has JUYHHKA He MUTAeTCs, a pacXOays OCTaBLIHecs 3amnachl
XeJITKa, aKTHBHO MJIaBAeT B TOJILE BOJHI.

OuenuBasi apoGaenne sina Amphisbetia, MoxHO nHIIBL
npucoennuutbesi K MHenuio K. H. laBeinoBa, 4To pasHoos-
pasue CI0cOGOB HOeseHusi 6J1acTOMepOB, UX TPYNIHPOBAaHHUs
¥ OTCYTCTBHE MOPsilKa B 4epeJOBaHHHU IJIOCKOCTelH JeseHHi
IIPOM3BOAUT BIEYaTJEHHE «Yero-TO HeyCTaHOBHBLIErOCs».
ATo BreyaT/IeHWe YCHJIHUTCS, €CJH yuecTb CcyAbOy IepBOHa-
YaJbHOrO rpaaMeHTa moJsipHocTd siiina Amphisbetia. Hec-
XOMHas MOJAPHOCTb sAiilla 3TOH FHAPOMeNY3bl CMEHseTcs Co-
CTOSIHHEM, KOrja KaxIblii u3 obpasymoouuxcs 67acToMepoB
o6HapyxHuBaeT co6CcTBeHHYIO noasipHocTb. I1pu popmupoBa-
HHM 6J1acTyJBl BOCCTaHaBJAUBaeTCd elMHas MOJsSPHOCTb, HO
ce rpaJiieHT OPHEHTHPOBAH B NPOTHBOMOJIOKHYIO CTOPOHY.

Cronb pasuTesnbHasi NepeOpHeHTAlHsi IOJSPHOCTH HE
npeiacTaBaseT co60i HCKJIIOYHTeNbHOro sBaenus. Hampu-
Mep, y Clava u MHOrMX APYTHX HH3IIHX MpencTaButenei Me-
tazoa mossipHOCTb siilla He OOGHAapyXHBaer CBsI3H C ycCTa-
llaBIMBalOIIefic BMNOCJENCTBHH IOJSPHOCTbIO  GJACTYJILI
(puc. 5), a y HeKOTOpPbIX HIVIOKOXHX TOJISIPHOCTb Ailla He
lposiBAsieTcsl MO MO3AHMX CTamuit npo6JeHuss. BeposTHO,
yra Gosiee MO3JHSAS MOJSPHOCTb COOTBETCTBYET NOJIIPHOCTH
6aactyas Amphisbetia, a He monipHOCTH ee sTALA.
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C nepBoro B3rasjfa pasHOOGpa3uI0 OTHOLIEHHH MOJSIp-
HOCTH ffilla H MOJSPHOCTH 6J1aCTy/N1006pa3HOl JHUMHKH HH3-
wnx Metazoa TpyaHo nath paunuoHasbloe oGbsiciienue. On-
HAaKO MOXHO NPHOIU3UTBCA K NMOHHUMAHHUIO 3TOTO PasHO0O-
pasus, eclH ydyeCTb, YTO NPOSIBJEHHE 1IOJSIPHOCTH Ompeje-
JIfleTCsl CBOHCTBAMH KOPTHKAaJbHOTO CJIOSI, HCIBITHIBAIOUIETO
oOLIMpHBIe NepeMelleHHss B xonxe ApoGuenus. IIpum xapak-
TepHbIX /g Hu3wHX Metazoa dopmax mpoGienus siina HH
OJHa TOYKa KOPTHUKAaJbHOI'O CJIOS He OCTaeTcsi CTaGHUIbHOH.
Jlump Ha GoJsee MO3OHUX CTAAUSAX, HO Mepe MeJbYaHHs
6nacTOMepOB, NeNSINUXCS IeHTPOCTPEMUTEIbHBIMH 60pO3-
JlaMH, nepeMelleHHs] KOPTHKAJbHOIO CJ0S OrpaHHYHBAIOTCS
HEKOTOPbIMH «CTallHOHApHBIMH 30HaMu». IlompoGHee 3TOT
Bompoc Gymer paccMoTpeH pajee. Ceffuac e OrpaHHUHMCA
MHEHHEM, YTO MOJSIPHOCTb siiilla U OTAeNbHble TpaJHeHTbl
nosnsipHoctd 6aactomepoB y Amphisbetia Hapany c obuen
XaOTHYHOCTbIO APOGJIEHHS H PSAAOM APYTHX UepT SABJAIOTCH

5 Passutue nosnspHoCTH y Clava. ITyHkTHpPOBaHBl y4YacTKH MAaKCH-
MaJsipHOH (pU3HOJOrHYECKOH AaKTHBHOCTH, COOTBETCTBYIOIIHE aHH-
ManpHoMy nogocy (no Belousov a. Ostroumova, 1969, Bumo-

H3MEeHEeHO)
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CBHJIETENbCTBAMH NPOTO30HHONH HHAMBUAYAJbHOCTH 6J1acTO-
MepoB, ellle He IPeOJOJeHHOH B 3MOGpHOreHe3ax MHOTOKJe-
TOYHBIX.

TIPEOBPA3OBAHHE HMCXOJHOI'O COCTOSIHUS

B npeo6pa3oBaHHsIX HCXOAHBIX 3MGPHOreHE30B HHBLIHX
Metazoa, cBoasmuxcsi, o cyTH Aena, K ApOGIeHHIO, MPOsiB-
JSIIOTCSL 1B€ TEHNEHIHH: NpeoGpasoBaHue HOPM ApPOGIEHH
A1la M YCTaHOBJIEHHE COOTBETCTBHSI B OpPHEHTAllMH OCH IIO-
JSADHOCTH siilla ¥ OCH NOJAPHOCTH GaacTynabl. CBAsb 06enx
TEHIEHUHA APYr C JAPYTOM HACTOJBKO TECHa, YTO pasfelie-
HHe X He BCeria BO3MOXKHO.

lIpeoGpasosanne dopm apoGaenns. Npobaenue s ry-
60K H HH3MIKX KHIIEYHOMONOCTHHIX BECbMa pa3HOO6DPa3HO;
BCTPEYaloTCsl pasjHyHble GOPMBI TOTaJbHOIO APOGJEHHUS OT
Xa0THYECKOro 0 CIHMPaJbHOro, a HapsAy C HUMH U MOBEpPX-
HocTHOe apoGaenune. Muorna pasnooGpasubie Gopmbl apo6-
JIEHUs1 BCTpPeyaloTcs y ocobeil OmHOro U TOro e Buua. Ha-
npumep, y Dynamena pumila ¢opMHpOBaHHe JIHYHHOK
MNPOHUCXOAMT TpeMs pa3JHYHBIMU NYTAMH, U3 KOTOPHIX IBA
NpeacTaBJAAIOT cO00H pas3iauyHble MOAH(HKAIMH TOTAJbHO-
ro apoGJeHHusi, a OXHH — APOGJEeHHEe IIOBEPXHOCTHOE.

Bhimecrosiiiye opraHuaMbl B MPOTHBONOJOMXKHOCTD HH3-
muM Metazoa otanualoTcs onpeneseHHOCTbIO APOGJEHMS.
Hanpumep, MostockaM, KOJb4aThIM YepBSIM U MHOTHM ApY-
TUM XKHBOTHBIM CBOMCTBEHHO CIHpasbHOEe ApoO6JeHHe, a ApY-
rue THIB JpoGJeHUus IJs HUX He XapakTepHbl. I3 storo
cJellyeT, 4TO B XOJAe 3BOJIOIHMH IepBOHayaJbHOE Pa3HO0D-
pasue gopm IpOGJEHHST CYLIECTBEHHO OrpaHHYHBaeTcs. ATO
OrpaHHYeHHEe OCYLIECTBJSIETC NOCPEJCTBOM 3aMeHbl LEHT-
pPOGEeXHBIX Bpe3aloUuxcsi 60po3x HeJeHHil Ha LeHTPOoCTpe-
MHUTeJbHbIE KOJIbIEBble, TIOCPENCTBOM CHHUXKEHHs NMOABHKHO-
cTH GJAacCTOMEpPOB M OTHAEJNbHBIX KOMIIOHEHTOB siilla B XOIe
neneHuss W 6GoJiee KOMIAKTHOTO pacnojioxeHus GJacTome-
POB H, HaKOHell, OCPeACTBOM (HOPMHUPOBAHHS €IHHBIX IJIOC-
KocTell [eJieHHil, MocJef0BaTeNbHO pacceKalomux SAHIOo B
TpeX U3MepeHUusAX MPOCTPaHCTBA.

YcraHoBieHue COOTBETCTBHSI B OpHEHTallMu OCeii MoJsip-
HocTH siina W GaacTtyasl. Bompekn pacnpOCTpaHCHHOMY
MHEHHIO, IPOTAaKCOHHSA, W/IH, HHaye, COBMAaJeHHE OCH MOJsp-
HOCTH sifila U OCH MOJNSPHOCTH 6J1acTysn000pa3HOi JIMUKH-
KH, He IBJIsieTCS MCXOAHBIM CBOHCTBOM 3MOPHOTeHe30B MHO-
rokaetounsix. Hamomuum, uro y Amphisbetia nosasipHocTs
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6aacTysbl COOTBETCTBYET ee IJ1aBHOH MOPGOJOrHYeCKOHl 0cu
M OCH PafuaJbHOH CHMMETPUH, HO He COOTBETCTBYeT H3Ha-
YaJbHOH MOJISIPHOCTH siina. MOXHO mNpeAnoNoXHUTh, YTO
NOJIAPHOCTb 6J1acCTyJ/Ibl 3TOH TMAPOMENY3bl IOCTENEHHO pac-
npocrpaHsanach Ha 6oJiee paHHYMe CTaJUU Pa3BUTHA H, HAKO-
Hell, cTaja IBCTBEHHOH B HepasapoGuBlieMcs siile. Bosnu-
Kalouiasi IpY 3TOM NPOTAKCOHHS OTMeuaeT GoJiblliee COBEp-
IIeHCTBO 3MOpHOreHe30B, BCe NPOLECCHl KOTOPHIX, Jaxke
caMble paHHMe, NOAYUHSAIOTCA eJHHON 3aJaye — MOCTPOEHHIO
panvanbHO-CHMMETPHYHOIO cylecTBa. Duasorvueckasi ue-
J1ec000pa3HOCTb NPOTAKCOHHM ONpefesieTcs TeM, 4TO OT-
najgaetr Heo6XOAUMOCTb B TepeOPHEHTALHH H COOTBETCTBYIO-
et nepecrpoiike ¢opmoo6pa3oBanua. B TO Ke BpeMs HC-

4

6 CraunoHapHbie 30HHI KOPTHKaNbHOrO cos Apobsuierocs sina
MOpCKOro exa (NMyHKTHpoBaHbl). A —mepBoe geneHue (1O
Dan, 1958), npum KOTOPOM KOpPTHKAaJbHBLIH CJIOH OCTaeTcs He-
MOABHKHBIM TOJMBbKO B 06/1aCTH CTaUMOHAPHBIX 30H; B — I — cra-
[HOHApHBIE 30HBI NMOCAENYIOIIUX JeJeHHH Ha reOMeTPHYECKOH MO-
Jlenn; B — mepeceyeHue CTAUMOHAPHBIX 30H 1-r0 M 2-ro HeJieHHs;
I’ — nepeceueHne CTauMOHAPHBIX 30H TpeX MepBHIX AeseHuit. ToJb-
KO B MeCTax IepeceyeHHss 3THX 30H TOYKH NOBEPXHOCTH fAiina
COXPaHSIOT HENOABHXKHOCTD H COOTBETCTBYIOT TOYKaM MOBEPXHO-
cTH HepasgpoGuBluerocs sina; [ — pacnpocTpaHeHHe (hakTOpOB,
CBfAI3aHHBIX C COXPaHEHHEM MNOJIAPHOCTH 3a NpeJeJibl CTAlHOHAPHBIX
30H. ITocme Toro kak atTu axkTOpbl pacmpocTpaHATCA Ha BCIO Me-
pudepuo Aiina (NyHKTHP), HaUMHAETCS CJAeAylolllee JeseHHe H CO-
NYTCTBYIOIME €MY CTAallMOHAapHble 30HBI pacnoJjiaraloTcss B IIOC-
KOCTH PHCYHKa (OCTaBJIeHbl CBETIEIMH)
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XOnHasl MOJSIPHOCTb SIHIla H OTHAesbHble TPaIHeHThl MOJsIp-
HocTH GsactomepoB Amphisbetia, npeacraBasiomue co60oit
cleabl NPOTO30MHON MHAMBHAYAJbHOCTH, ellle He MpeojpoJie-
Hbl B 3TOM BecbMa HecOBepIIEHHOM 3MGpHOreHese.

CooTHolwEeHNs1 NOJSIPHOCTH W ApPOOGaeHus. {15 TOro uro-
Obl OLIEHUTb 3TH COOTHOLIEHHSI B XO[€ MPeo6pa3oBaHMil HC-
XOMHOTr0 COCTOSIHHUS, LleJecoOO6pa3HO CHayajJa pacCMOTPEThb
HX Ha NpHUMepe NPOTAaKCOHHBIX 3MOPUOTreHe30B.

Ilpn u3yyeHHH MeXaHH3MOB MHTO3a Y MOPCKOTO exa
OblI0 OTMeueHO, YTO pacnpoCTpaHeHHIO Bpesawuleics 6o-
pO3Ibl MepBOro AeseHHsl COMYTCTBYIOT OOLIMpHBIE IepeMe-
UleHHsl KOPTHKAJbHOTO CJOSi, OrpPaHHYEHHble JIHIIb Y3KHMH
«CTallMOHAPHBIMHM 30HAMU», MapaJJiebHBIMH IJIOCKOCTH Je-
JeHus (puc. 6).

Hcnonb3ysi mapameTpsl NEPBOrO AejeHUs, MOXKHO Hpen-
CTaBUTb cebe maJnbHeliliee TeueHHe COOBITUH.

V¥ Hekortophix Husmux Metazoa mnepemenieHuss KOpTH-
KaJIbHOTO ¢JIOS W APYTHX KOMIOHEHTOB siiilla B XOHme [eJe-
HHSI He JOMYCKAalOT CYIIECTBOBAHHUSI CTAallMOHAPHBIX 30H H,
COOTBETCTBEHHO, TPOSIBJIEHHsI MOJNSPHOCTH. DTH NepeMelle-
HUSI CTAHOBATCSl 6OJiee OTPAaHUYEHHLIMH Ha MO3AHHMX CTalH-
X W, BEPOSITHO, MOCJeL0BaTe/JbHOe OrpaHiyeHHe nepemelne-
HUH Ha Gojiee paHHUX CTAaAMAX NPUBOAUT K GoJiee paHHEMY
NPOSIBJIEHHIO MeTas30iHOH moasipHOCTH. TakuM 06pas3oM,,
npeo6pasoBanusi ¢opMm Apob6JeHHST U CTAaHOBJEGHHE NpPOTaK-
COHHUH TECHO CBsI3aHbI APYT € APYTrOM.

Q

\

0 ©

/
7 Pacnpenenenne komnonenTos siiua (A) npu paBHOKauyeCTBEHHBIX
(b) u pasHokauecTBeHHBIX (B) peneHnax nApoGsenus (Mo
Wilson, 1931, Buzon3MeHeHO)
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MopdoreneTnueckne nociescTBUs npeoGpasoBaHHs HC-
XonHoro cocrosiuus. Korma noasipHocTs sifina ycraHaBau-
BaeTcs M0 HayaJja JApoO6JeHHs, ee OPHEHTAllHH OGBIYHO CO-
OTBETCTBYeT paclnpejejieHHe pa3JUYHBIX KOMIOHEHTOB si-
ua. Hanpumep, B6/1M3H aHMMaJAbHOIO MOJIOCA COCPENOTOYH-
BaeTcsi cBOGOJHAs OT XKeJTOYHBIX BKJIOYEHHH 0OMaasMa, a
BEreTaTHBHBIH NOJIOC OTJHYaeTcsi GOJBIIHM CORepXKaHHEM
xentka (puc. 7, A). Ilpu Takom pacnpeneseHHH KOMIIOHEH-
TOB [(Ba NePBLIX MEPHAMOHAJBHBIX JeJleHUsI MOXKHO Ha3BaTh
pPaBHOKaYeCTBEHHBIMH, TaK KaK KaxIblil 3 06pa3yoiuxcs
6s1acTOMEpPOB paBHOLeHeH Jo6oMy Apyromy. Ilpu usonsuun
3THX 6/1acTOMepOB ADPYT OT Apyra M3 HUX Pa3BHBAIOTCA CO-
OTBETCTBEHHO YMeHblleHHble, HO T'apMOHHYHO CJOXeHHbIe
Ju4uHKH (puc. 7, B). OmHaKo npu TpeTbeM, 3KBaTOpHAJb-
HOM, JleJIeHHH BepXHHe 6JacTOMEPHI OTIHYAIOTCS OT HUXKHHX
66JIbIINM COlep:KaHHeM OOIJIa3Mbl H MEHbIUHM COAEepXKaHH-
eM KeJTKa. DTO HeseHHe CJelyeT CYHTATb Da3HOKayecT-
BEHHbIM, H TPH IKCHEPHUMEHTaJbHOM pasleseHHH BepXHHX
H HHXHHX 6J1aCTOMEPOB M3 NepBBIX Pa3BUBAIOTC aHHMMaJH-
30BaHHbIE, a U3 BTOPbIX — BereTajH30BaHHbIE YPOABI (pHC.
7, B).

M3 atoro caemyer, 4TO paHHee NpOsiBJeHHe MOJSPHOCTH
obecrneunBaeT APOGJIEHHIO YyyacTHe B cerperaidy oorJas-
MBI, B X0[le KOTOPOH pas/nuHble KOMIIOHEHTH sillla pacmpe-
JeJSI0TCA 10 pasHbIM GJaacToMepaM H ONpelensiioT HX MOo-
caenyomyio cyab6y. ®opMupoBaHHe aHHMaJbHO-BereTaTHB-
HOrO rpajueHTa y OueHb MHOTHX XKHBOTHBIX MPOHCXOAMUT B
TeyeHHe OOTeHe3a B OpraHH3Me MaTepH H TakKHM 06pasoM
obecneynBaercs e€ro yuactie B ¢GopMOOOpa3OBaHUH MO-
TOMKa.
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OHTOTEHE3 KOJIBYATBIX YEPBEW
KAK MPOTOTHIT OHTOTEHE3A
YJIEHHMCTOHOTHUX )XHNBOTHbIX

B mponecce sBosionun oHterenesa Annelida mpousotiu
JIOBOJIbHO CJIOXKHBIE Npeo6pa3oBaHysi UCXOLHOTO COCTOSIHHS.
Hekoropeie 3 HUX yxe Oblad paccMoTpenbl. OHAKO OHTO-
reHe3 KOJIbYaThIX YepBeil He CBOLUTCSA K MpeoOpa3oBaHHOMY
HCXOJHOMY COCTOSIHHIO, HO JIONOJIHSIETCS LEJBIM PSiIOM HO-
BbIX, He CBOHCTBEHHbIX HHU3WMM Metazoa MopdoreHernye-
CKHX mpoueccoB. PaccMOTpUM TO HOBOe, 4TO INpHOOpeH
Annelida B mpouecce 3BOJIOIMH ¥ YTO OTJIHYAET HUX Opra-
HH3aLMI0 OT OPraHH3alUUH HU3IIHX KHIIEYHOMOJOCTHBIX.

Ilpexxne Bcero, Annelida xapakrepusywoTcsa GuiaaTte-
paJbHOM CHMMeTpHell Tela B IPOTHBONOJOXHOCTb pajH-
aupHO# cuMMmerpuu Coelenterata. BosHukHoBeHue OHuiare-
pPa/JbHOH CHMMETPHH COOTBETCTBYET NMPHOGPETEHHIO CIoco6-
HOCTH K COXpPaHEHHI0 OpHEeHTallUM OpraHu3Ma B Hampasiie-
HUM TOCTYyNaTeabHOTO ABHMXKeHHsi. IIpu 3TOM mnepenHHuil
3a/lHHH KOHUBl Tena OpraHW3Ma, a TaKkKe ero BepXHAd H
HUXKHSAS CTOPOHBI UCTILITHIBAIOT PE3KO Pas/MYHblE BO3JEHCT-
BHSI CO CTOPOHBI Cpe[Bl M CaMH HEeCyT [0 OTHOLIEHHIO K Heil
pasHble ¢pyHKuuH. BrepBbie CiOCOOHOCTb K OpPHEHTHPOBAH-
HOMY MepEelBHKEHHIO M, COOTBETCTBEHHO, OHJaTepajbHas
CUMMeTpHS TeJla CpelH MHOTOKJETOYHbIX pasBHBaeTcsd Yy
NJOCKHX YepBeil U HEKOTOPbIX rpe6HEBHKOB H yXKe OT HHX
HacleyeTcsl KOJbYelaMH.

BropeiM BaxHBIM npuoGpeTeHnem siBasieTcs MesoAep-
Ma — TpeTHH 3apojbllieBbIl JUCTOK Metazoa. ¥V Husmux
MHOTOKJIETOUHBIX (YHKLUHS IepelBUXKEHHS BBINOJHSIETCS
pecHHuHbIM annapaTtoM. OJHaKO yXe Y KHIIeYHONOJOCTHBIX
1I0SIBJISIIOTCSL COKPATHMBbIE 3JIEMEHTHI, IIePBOHAYaJbHO yyacT-
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Byomte B BHINOJHEHHH XBaTATEJbHO-TJIOTATENbHON H  34-
IIMTHOCOKPATUTENbHOH (DYHKUHH, HO KOTOpLIE IOCTENEHHO
NPHHHMAIOT BCe GOJiblliee yyacTHe B l1ePeABHKEHUH XKUBOT-
HOro. PasBuTne Me3omepMbl CBA3LIBaeTCs ¢ NPUOOpPETEHHEN
CNOCOGHOCTH K MOCTYyMaTeNbHOMY [BHKEHHIO NPH IOMOLIH
cucteMbl Mbimn. I[lepenBuKeHHIO TaKOro poma COOTBETCT-
Byer OusaTepasbHasi CHMMETPHS Tesa, KOTOpas TakK xe, KakK
M TPeTHA 3apOAbILIEBbIfi JHCTOK, BIEPBBIE MNOSBJSETCS Y
Typ6ennsapuii u rpe6HeBukoB. OpHakKo, npeo6.axamolles
pasBuTHE Me3onepMa MOJyYaeT B CBsI3H ¢ GOpPMHPOBaHUEM
BTODHYHOM IIOJIOCTH TeJa — LeJIOMa, TPeTbero BaXKHOTO
npuobperenuss Annelida. PassuTtue Me3omepMbl ¥ LesOMa
BIJIOTHYIO IIOABOAMT Hac K mpoGjeMe BOSHUKHOBEHHS MeTa-
MepHH — YETBEPTOr0 CYLIeCTBEHHOT0 OT/IHYHS OpraHH3alyH
KoabuaThlXx yepBeil. HauGoJsbiieli nomy/nsipHOCTbIO IOJb3Y-
IOTCSl TPH TOYKH 3pDeHHsI Ha IIPOMCXOXKIEHHe MeTaMepHH.

CoryiacHO mepBOi TOYKE 3pEHHs, CBSI3aHHOH C HMEHEH
A. Jlanra (1881), meraMepusi BO3HHK/Ia KaK IPHCNOCOGJIe-
HHEe K 4epBeOoOpPa3HOMY JIBMIKEHHIO HEKOTOPBIX TypOeJs-
DHH H yXXe OT HUX Iepelia K KoJbyelaM. ¥ MOPCKOIl Typ-
6eansipun Procerodus lobata Bce opranbl pacnoJioKeHBl Me-
TaMepHO, XOTsl HapyXHasi CeTMeHTallUsi He BbIpa)KeHa. DTC
COCTOSIHHE pPacCMaTpUBaEeTCsl KaK ONpeleseHHOe NpeuMylle-
CTBO IIPM TOJI3alolleM o0pase XKH3HH H SIBJseTCS MeTaMme-
pHeil ymopsifOYeHHUsi B PacloJIOXeHHHu opraHoB. B HenaBHee
BpeMs OBIJIO BBICKA3aHO MHEHHe, YTO MeTaMepHsl BO3HHUKJIA
B pesysabTaTte AuddepeHIHaLUH CIJIOUHOI0 PECHHYHOrO Mo-
KpOBa mNeJjiarHyecKHX NpeJKOBHIX (OPM Ha OTAEJbHBHIE pec-
HUYHBlE KOs1bLa (TPOXH). B cBOlO ouepenb 3TO OGecrneuuso
6OJIbIIYI0 CKOPOCTh H MaHEBPEHHOCTb JBHKEHHS] BOSMOXKHO-
roO NpefKa KoJbuaThlX YepBel.

Bropasi Touka 3peHHs Ha NPOUCXOXJeHHe. MeTaMepHH,
npuHaanexauniasi Ban-Denemeny (1849)  u bB. T'atueky
(1878), moxer GbITb Ha3BaHa «CTPOOGUJIALHOHHONH THIOTe-
30ii». Bo3aMOXHYIO aHA/NIOTHIO MeTaMepuH Ha3BaHHbIe HCCle-
IOBaTe Iy BUAENH B SIBJEHHH CTPOGUIALNH THAPOMeNy3, IPH
KOTOpO# OT 6ecroJsioro moJjuna Apyr 3a APYroM OTIOYKOBHI-
BalOTCA 3QHPHl U NMPeBpallaloTcsi B I0J0BOE NMOKOJeHHe Me-
ny3. Bropasg Bo3MOXHasi Mofenb 3TOH THNOTE3Bl — OTUJE-
HeHHe NPOIJIOTTHA OT CKOJIEKCA JIEHTOYHBIX YePBEH.

OGe TOYKH 3peHHs CTpeMATCs OOBACHHUTb, KaK BO3HHKa-
eT MeTaMepHus.

CormacHo TpeTbeil TOYKH 3peHusA, NPHHALIeXKalled
A. CepxBuky (1884), mMeramepusi BBLIBOAMTCA HENOCPEACT-
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BEHHO M3 IIHK/JOMepHH KHLIEYHONOJOCTHBIX, PafHaNbHO pac-
NIOJIOXKEeHHble aHTHMepbl KOTOPLIX NPH PAaCTSKEeHHH pTa Mo-
Juna B OJHOH MJIOCKOCTH Mpeo6pasyloTcsi B MeTaMephl.

Kaxnas Touka 3peHusl HMeeT CBOH NMpeHMYIlecTBa U He-
JNOCTaTKH — B BONPOCE O MPOHCXOXKIEHHH MeTaMepHH HeT
eIMHOTO MHEeHHUS U CerofHs.

TakoBbl BaxHeiiline MOPGOJOTHYECKHE OTJIHYHS KOJb-
4aThIX YepBeil OT KHLIEYHONOJNOCTHBIX,' KOTOPBIM COOTBETCT-
BYIOT pa3J/iMyHs HX OHTOreHe30B.

WHIWBHUJYAJ/ILHOE PA3SBUTHE

B Toabko uTO OT/IONKeHHOM siine Polychaeta sinpo sanu-
MaeT 3KCIeHTPHYHOe IIOJIOXKEeHHe, OCHOBHas Macca MHTa-
. TeJbHBIX BEIECTB pacrnoJiaraercsi BOJH3H BereTaTHBHOTO
foJioca, a aKTHBHAas mJaa3Ma — BOJH3M aHHMaJbHOIO IIO-

8 PasuokauectBenHocTs (5) M NpHHyAuTeanbHAs DaBHOKAyeCTBEH-
noctb (B) nepporo gencuns sing (4) Chaetopterus; AB u CD —
OJyracToMepLl
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Joca siina. Korana xentka B ffille MHOTO, akKTHBHas IIas-
Ma MOYTH IETHKOM COCPeJOTOYHBAETCI HAa aHHMaJbHOM IIO-
aioce (puc. 8, A). Ilpu HacTynJeHuu co3peBaHus SIAPO NOA-
XOIUT K aHMMaJbHOMY IOJIOCY H ABaXABl C HeGOJbILHM
HHTepBaJoM neautcs. O6pasyoouuecss NOJSPHbIE Tejblla
BBICTYNAIOT HaJ NMOBEPXHOCTbIO aHUMaJbHOTO mojioca. Ta-
KUM o6pasom, sitno Polychaeta umeer oTuetsiuByio mossp-
HOCTb, NpPOSABJSIOUIYIOCSH B paclpenejeHHH ero KOMIIOHeH-
ToB. IToNsipHOCTD CBfI3aHA C KOPTHKAJbHBIM CJOEM, TaK Kak
coXpaHsieTcsi HEM3MEeHHON nocie UeHTpudyrupoBaHusi, Ha-
pyLIaIoONIero pacrnpeseseHne BCceX MPOYHX KOMIIOHEHTOB Si-
112, KpOMe KOPTHKAJILHOTO CJIOS.
A\

~

Amphi- : Platy-
trite Neanthes |Capitella

Podarxe nereLs

2-e denenue

J-e denexue

4-¢-denenue

Gnacmyna

Tpoxo@opa .

Pasnoo6pasuc ¢opm cnupanbuoro apoGaennsa Polychacta, cra--
HOBJIEHHE TeTEePOKBAAPAHTHOCTH M JlenpeccHs TPoXxodophi:

HBT — HEBPOTPOXOHA, 2. J, NKOP — FONOBHOWM M TYJNOBHULHBIA 3a9aTKH 3IM»
GproHHaoBael TpoXadops, 2¢ u 4d — 1 u 11 comaToGaacThl
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Jpo6Gienue Bcerna rnoJsHoe, cnupajibHoe W Gosbliel ya-
CTbl0 HepaBHOMepHoe (puc. 9). PaBHOMepHOe mpoGieHHe
Bcrpeuaetcd pexe (Podarke, Lepidonotus, Eupoma-
tes u ap.). Boposga mepBoOro meneHus NPOXOXUT MepH-
I HaJbHO, OOBIYHO MOCTENEeHHO PacHpOCTPaHSSACh C BepXHEro
nosjloca Ha HHXHUA JUOO ONHOBpDEMEHHO OXBaThblBas BCe
siino (Lepidonotus, Chaetopterus). B pesyabrtate ¢opmu-
pylotca nBa GiactoMepa, o603HayaeMbie Kak AB u CD (cwm.
puc. 8). Bropoit 6aacTtoMep OOBIYHO KpyNmHee HepBOr0 H B
OTHOLIEHHY JalbHeHNIHX NpOLEeCCOB pa3BUTHUSI HMeeT Nep-
BOocTeneHHOe 3Hauenue. Hanpumep, pasmensis o6a Gaacro-
mepa Chaetopterus, ymaercsi moayuuts Gojiee HJAH MeHee
PasBHTYIO JHYMHKY TOJbKO M3 Giaacromepa CD, Torma Kak
oTHeNeHHbl Gaactomep AB He crnocoGeH K pasBHTHIO.

B nanHOM ciyuae yxke nepBOoe MepHAHOHAJIbHOE JIeJIeHHe
Pa3HOKa4YeCTBEHHO, YTO OOBsCHAETCA TeM, uyTO 6ojee Kpyn-
Hblit 6aacromep CD mouTH LENWKOM OXBaThiBaeT 3agHUH
noJsioc sfilla ¥ BKJIOYAeT B CBOI COCTAaB MPHUCYTCTBYIOLIHE
B6/IM3H Hero KoMmmnoHeHTthl (cM. puc. 8, 5). C 3toit cxemoi
corsiacyercss ¢axt o6pa30BaHHUsi ABYX TapMOHHYHO pa3BH-
THIX JIMYUHOK TNPH pa3feseHHH 6JacTOMepOB NOcJae NPUHY-
JIUTEJIbHOTO PaBHOMEPHOrO BMECTO HOPMaJbHOrO HepaBHO-
mepHoro nenenus siiina Chaetopterus. B stom onbite noctu-
rajoch paBHOMepHOE pacnpejeneHHe Mexay oboumu Gjac-
TOMepaMH CYUIeCTBEHHbIX [JI 3MOpHOreHe3a KOMIIOHEHTOB
aiiga (cM. puc. 8, B).

BTopoe peneHHe Takke MepHUAMOHAJbHO M €ro Imjioc-
KocTb O6pa3yeT NMpsAMOH yroJ C IJOCKOCTbIO NEpBOro aeje-
Husi. denenus 6nactroMepoB AB u CD 0GHIYHO IPOUCXOASAT
CHHXPOHHO, HO MHOT'Ia OQWH W3 HHUX JEJHUTCS paHblie ApY-
roro (CD y Amphitrite, AB y Scolecolepis). ITpu 3aBep-
lIIeHHH 3TOrO JAeseHusi o6pa3yioTcs derbipe Gaacromepa: A,
B, C u D, npuuem G6aactomMmep D uacto KpynHee OCTaJbHBIX
Il B JaJbHelIIeM CJYXHT OCHOBHBIM HCTOYHUKOM Me30[ep-
MBI H 5KTOZepMbl TynoBuIa uepBsi. Baacromepst A u C coe-
OHHAIOTCA APYr ¢ APYrOM Ha aHMMaJbHOM IoJIOCe ffla H
HeCKOJbKO oToABHraloT G6aacromepsl B u D B cTopoHy Bere-
TaTUBHOrO mnoJioca. Ha BereraTHBHOM I10J10Ce OTHOLIEHHS
NPOTHBONOJIOKHBI: GsactoMepsl B u D coequHsiiorcss APYyr
¢ IpYrom nojsipHoil cuaiikoil u BelTccusiioT 6aactomepnt A
n C x aHUMaJabHOMY mojiocy fifia. B MHUKpOJCLUTANbHBIX
slillax Bce yeThipe GJacTOMEpa HMEIOT OJMHAKOBLIE pasMe-
pul, XOTSI U B 2TOM cJyyae poJsb 6saactoMepa D B mocienyio-
HIHX TIDQUECCAX CTOJIb JKe 3HauuTenbHa. [To oTHOWEHHAM K
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0csiMm Tena cHOPMHPOBAHHOH JIMYMHKM IJIOCKOCTb BTOPOrd
nesieHusi 160 COBIafaeT C CarHTTaNbHOH IVIOCKOCTBIO, JHOO
NIOBEPHYTa OTHOCHTENbHO Hee Ha 45° W mocsaenqnsis, TakKuM
06pa3oM, COOTBETCTBYET IJIOCKOCTH, IpPOBENEHHOH uepe3
cepenyHy 6iaacromepoB B u D (Amphitrite).

Boposnga TpeTbero geneHus B OTJHYHMe OT MEPBHIX
IBYX IPOXOAMT 3KBATOPHAJbHO H OTHAeaseT OT OJacToMe-
poB A, B, C u D uetblpe HOBBHIX H OGBIYHO GOJiee MeJKHX
GsaacToMepa, Ha3biBaeMbIX MHKpoMmepaMu I kBaprterta (puc.
9 u puc. 10, A). Onu o6o3HaualoTcsi cuMBoJamu la, 15, lc
u ld, a otnenuBuMe UX 6JacTOMepH MPHUHAUMAIOT HaHMEHO-
BaHHsI MaKpOMepoB u/u G6JIaCTOMEPOB OCHOBHOTO KBapTe-
ta. O6o3Havalorcsi onn Kak 14, 1B, 1C u 1D. B rtex cay-
yasfXx, Korga ApoGJieHHe paBHOMepHO, MHKpoMephl I kBap-
TeTa paBHBl 10 BeJHYHHe OJjacToMepaM OCHOBHOTO
KBaprera.

Ilpu TperTbeM menennu BepiuuHBl GaactomepoB A, B, C
u D, comepxauiye aKTUBHYIO IJIa3My, OTKJOHSIIOTCS B mpa-
BYI0 CTOPOHY, U, COOTBETCTBEHHO, CKJIOHSIOTCS BepeTeHa Je-
Jenuii. B pesysnbrate o6Gpasyiomuecsi MHUKDPOMEPHl cMella-
I0TC OTHOCHTEJbHO 0J1aCTOMEPOB OCHOBHOIO KBapTeTa
BIIpaBO HJIH AEKCHOTPOMHO (MO XOLy 4YacOBOH CTPEJKH).
PacnonoxeHnne o6pa3oBaBLINXCs GJacTOMEPOB IO OTHOLIe-
HHUIO K I'JIaBHOIH OCH Tesja JIMUMHKH Pas3JjIHUHbl Y pas3HbIX BH-
IOB. ¥ ONHHX OCb COOTBETCTBYET IIJIOCKOCTH, INpOBeIeHHOH
yepes MakpoMmepnl 1B u 1D, y npyrux — miocKocT, mpo-
BeJleHHOl Yepe3s MUKpoMephl 1 u 1d.

Mukpomepsl | kBapTeTa M HX NOTOMKH 006pa3yloT B
JajbHeNIIeM BepXHee MoJsyuiapue Tpoxodopsl (3mHchepy),
YyacTb HHXKHEro mosyiuapusi (rumocdepsl) W pasmensioliui
HX pecHHuHBIH nosic (mporotpox) (puc. 10, B, B).

UeTBepToOe AeneHHe SIBASETCS YPe3BbIYAMHO BaXKHBIM
co6biTHeM 3MGpHOTreHe3a, Tak KakK b U3 8 HOBOOGpasoBaH-
HbIX GJIaCTOMEPOB MOJYYalOT COBEepIIEHHO OnpejeseHHbIe
nepcrneKTHBBI JajibHelniero pasButus. [IpoucxoauT oHO Kak
cepHus Gosiee HJIH MeHee CHHXPOHHBIX JesleHHH. MuKpomephl
I xBaprera otmensioT BAEBO OT ceOs (J1EOTPONHO HJH IPO-
THB XOJla YacOBOH CTpEJIKH) YeTbipe NOBLIX OJacToMepa M,

I'eneanorns 6GamacromepoB (A) 1 pacnpefesieHHe 3ayaTKOB B
6aacryne (5) u y tpoxodopst (B):

p3 — PO3€TKa, KC — KPECT, UHK — HHTEPKaNspHble KJEeTKH, TP — Tpoxo6ia-
CThbl, 3H — 3HTOAEpMA, 3KMe3— 3KTOMe3onepMa, an — anuKaJbHBIM cyJaTal
pecHuyek, an — snucdepa, ATP — NPOTOTPOX, 2un — runocdepa, MKC ~— Imo-
TOMKH KJeTOK KpecTa, MHIDHPOBaBiliHe B runocdepy
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TakuM oGpa3oM, cocraB | KkBapTera JMOCTHraeT BOCbMH KJe-
TOK (puc. 9, 10).
CxemMaTHYECKH 3TOT MPOLCCC MOXKIO NPCACTABHUTL TAK:

rae nokasareau | ¥ 2 0603HAYalOT BEPXHHII WM HHXKHHEA
NPOAYKT JeJeHus, OYKBbl CBUIETENbCTBYIOT O NPHHAMLJIENK-
HOCTH KaXJoro G6;acToMepa OINpefeNeHHOMY KBaipaliTy
yeTbipexkJ/eTrouHoro sm6puona A, B, C, D, a uudpa, cros-
mgasi nepen OyKBOH, siBlseTcss cuMBOJIOM I kBaprera. Baac-
TOMepH! 1a%2— 1d% B cOOTBETCTBUH ¢ 06pa3ylOUIMMCS H3 HHX
JHIHHOYHBIM OPraHOM — MPOTOTPOXOM Ha3BIBAIOTCS IE€PBHY-
HBIMH TpoXoG6siactaMd. ONHOBPEMEHHO C AeJeHHSIMH MHKPO-
MepoB | KBapTera NMpPOHCXOOHUT JIEOTPONHOE JeJeHHe OCHOB-
Horo kBaprera. Otaenss ot ce6s muxkpomepnl Il xBaprera
(2a, 2b, 2c, 2d), makpoMepbl NPHHHMAOT 0603HAYEHHS
24 —2D.

Hs knerok Il xBaprera 06bIuHO (KpOMe caydaeB paB-
HOMEDHOI'0o JApO0JIeHHs1) BHIIENsieTcsS CBOHMH pa3MepaMu
6jlactoMep 2d, MHOra NMPEBOCXOAAIIHH MO pasMepaM aaxe
2D u, TakuM 06pa3oM, SIBJASIIOIIMICS CaMbIM KPYNHBIM U3 16
6nacromepoB (Hanpumep, y Capitella). M3 npousBogHbIX
atoro Gaacromepa 2d, HaswiBaemoro I comartoGaactom, 00-
pasyercsl OCHOBHAsi Macca 3KTONEPMbI HHXKHEro IOJyIla-
pHus Tpoxodopbl U IOYTH BCSA SKTOAEpMa TYJOBHIIA YepBs.
Y nounnoiét gopmml Platynereis massiliens TeueHue uyeTBep-
TOTO JleleHHs CBOeoGpa3HO TeM, YTO YeThipe KJAeTKH I KBap-
TeTa He NPUHHUMAIOT B HEM Y4YacTHs, H OTAenaseTcs JHLIDb
IT xBapTeT MUKpPOMeEpPOB.

Caenyiomee nmsiToe JAejeHHe NMPHBOAUT K (OpPMHPOBa-
HHIO 32-KJeTOYHOro 3MOpDHOHA U sIBJseTCS HEeKCHOTPONHBIM.
Kak u npenminyuine, OHO HpencraBisieT cO60H CepHIO CHH-
XPOHHBIX IeJIeHHII U CBOAMTCH K BbIJEJEHHI0O MHKPOMEpOB
IIT kBaprera (3a — 3d), meleHHi0 4YeTbIpeX MHKPOMEPOB
II xBaptera Ha BoceMb kJaeTok (2a'—2d!, 2a%2—2d?) u
IeJeHHuI0 BOCbMH KaeTok I xBaprera Ha 16 (la!l— 14,
la'2 —1d'2, 1a?!'—1d?!, 1a22—1d??). H3 muxkpomepon
II xBapTera 2d menutcsi OGLIYHO HeCKOJIbKO paHblie. ITocae
ornenennusi 11l kBaprera kJeTKH OCHOBHOrO KBaprera 0060-
3Havalorcs Kak 34 — 3D.

IllecToe nenenne GbIBae€T CHHXPOHHBIM JIHILIb B HCKIIO-
yuTeNbHbIX cayuasix. OHO CBOAHTCS K JIEOTPONHOMY BbIAE-
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Jciuio MuKpomepos IV xBaprera (4a—4d) u menenusm
kaerok I, II u II1 xBapretoB. Ilpn o6pasoBanuu IV ksap-
TeTa caMoil KPYNHO! KJETKOH fBJISETCS MOTOMOK MaKpoMe-
pa D —6aactomep 4d. Tak Kak U3 Hero MNPOHUCXOMHUT BCH
JAchuHUTHBHAs Me3olepMa, oH uMenyercsi II comato6mac-
troMm (cM. puc. 9, 10). TTocne mectoro peneHuss 3MOPHOH
lIpeACTaBJsieT COGOH MO3aWKy KJeTOK, IpuueM cyab6a
GOJIBIIMHCTBA KJIETOK Yye Ipefonpenesena, H Bce OHH pac-
lipcoeseHbl MeXIy TpPeMsl 3apOAbIlIeBLIMM JIMCTKAMH, SB-
asisich 1160 3ktonepmanbueiMu (I, 11, 111 kBapTeTsl MuKpO-
mMcpoB), au6o MesomepMaabHbeiMu (II comaTo6mact — 4d),
llaKOHell, SHTOAEePMaJIbHBIMH (MaKpOMephl H TPH KjeTku IV
KBaprerta: 4a, 4b, 4c). .

BsanmuHoe pacnonoxenne GaactomepoB y Polychae-
la oTaMyaercsa cTporoit mpaBHAbHOCTBIO. Ha aHuMaabHOM
1I0J1I0Ce pacroJiaraeTcsi «po3eTKa» M3 4YeThipex GjacTome-
pos la''l —1d!, B npoMexyTKax MeXay KJeTKaMu PO3€eT-
KH B BUIe «Kpecra» pacnoJaraiorcsi Ogacromepn lal'lz—
1d"2, Mexny JayuaMH KpecTa — «HHTepKaaspHble KJeT-
ki» — la'?l'— 1d'?1) 1a!22 — 1d'?2, a caMu Jyud ynUparoTCs
B rpoxobsaactel — la?!! — 14211, 1212 — [d212) |q22! — | 422!,
1a?22 — 1d222 (puc. 10, B).

B nocnenyomux npouneccax 3mMGpHOreHe3a CHHXPOHHBIX
JIC/IeHNH yXKe He NpoucxoAuT. [lesneHusi OTHENbHBIX KJIETOK
BCAYT K TOCTPOEHHIO OpraHu3Ma JIMYMHKH — TPOXOdophl
(puc. 10, B). Oco6eHHO HHTEHCHBHO W CBOeoGpas3Ho gopmo-
u6Gpa3oBaTe/bHble NPOLECCH NPOXOAAT B D-KBagpaHTe TUIO-
c(pepnl. Tloromku I comato6aacta menstcss GuiaartepasbHO,
o0pa3ysi Tak Has3bIBAEMYI0 «COMATHYECKYI0O IJACTHHKY»,
JLVIbHeHIIee pa3pacTaHHe KOTOpOH BeleT K IepeMelleHHIo
BlICpenn JexalluX YYacTKOB ellle JaJblie BHepel U BBepX
K npororpoxy. OZHOBpeMeHHO C 3THM HauyHHaeTcs racTpy-
JISLILUS, TIPUBOASILIAS SHTOLEpMaJsibHble KJIEeTKH U KJIEeTKH Me-
JOIEPMBI K NOTPYKeHHIo B Iy6h siina (puc. 10, B).

Cnoco6el ractpyasiuuu y Polychaeta Becbma pasnoo6-
pagupl. B MuKposelHTaJpHBIX SIHIlaX 3SHTOAEepMaJbHbIE
KJICTKH, CPaBHUMble MO BeJHYHHE C JPYTUMH KJETKaMH 3M-
fipnona, BISYUBAIOTCSA BHYTpb. B 3TOM cilyyae ractpynsius
IIPOXOMUT MO TUIY MHBarMHauuu. B ToM cayuae, xoraa sii-
It GOraThl XKeJTKOM, 3TOT NMPOLECC HOCHT XapakTep 3MH60-
Jini, T. e. oOpacTaHusi KPYNMHBIX KJETOK 3HTOAEPMBI 3KTO-
JiepManbHbIME 3eMenTaMu. 1o Mepe pasBuTHsI racTpyus-
Il M pa3pacTaHust COMaTHYeCKOH MJIAaCTHHKH MPOUCXOAHUT
anabnciinas nuddepeHuynanys 3a4aTkoB OpPraHoB, pacrpe-
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LeJleHHe KOTOPLIX COOTBETCTBYET MX ITOJIOXEHHIO y TPOXO-
¢dopsL.

Tpoxo6aacTsl 06pa3yoT OXBaTHIBAIOIHA TeJ0 JHYHHKH
PECHUYHBIH TMOSAC — MPOTOTPOX, KJAETKH PO3ETKH H KpecTa —
anuKaJbHBIA OPraH € CyJTaHOM pecHHYeK H MO3T, a HHTep-
KaJsipHble KJIETKH — OCTaJbHYIO YacCThb 3KTONEPMBI BEpXHe-
ro nonymapus. Mukpomepsr 111 xBaprera, norpyxasichb noa
NOBEPXHOCTb, AH(PGdepeHnupyoTcd B JHUYUHOYHYIO MYCKY-
JlaTypy, a yacTtb 3JeMeHTOB Il kBapTeTa cTaHOBHTCS CTOMa-
TOGJIacTaMU — KJIeTKaMH, 06pasyIOIHMHU [JIOTKY H OKpYyXe-
HHe croMoneyMa. [TocienHuii BO3HHKaeT H3 He BIIOJIHE
COMKHyTOro GJiacTonopa, COBHHYTOTO Kmepeiu Hapacralo-
el COMaTHYECKOH MJACTHHKON. ¥ HEKOTOpPHIX QopM Ccynb-
6a 6aacronopa uHas (puc. 11). CyxuBasicb B cpefHeil yac-
TH, OH pasjensiercsi Ha ABa oTBepctHs. [lepemHee coxpa-
HfeT CBOe 3HayeHHe CTOMOAEYMa, a 3ajJHee JaeT HayaJo
npoxkToneymy. Mexay o60MMH OTBEePCTHAMH IO CpelHeH
JINHHY COMKHYTOro 6JjlacTomopa pa3BHBaeTcs PeCHHYHas IO-
JIOCKa — HeBpoTpoxoun (Hampumep, y Podarke, cm. puc. 9).

3aBeplieHHe OIHCAHHBIX IIPOIECCOB MPHBOAUT K ¢oOp-
MHPOBAHHUIO BHOJIHe AHG(depeHUNPOBAHHON JHYHHKH, BELY-
el cBO6OHOE Iesarkyeckoe CyllecTBOBaHHe, IHTalolLeN-
cf CcHayajJa OCTaTKaMH 3MOpDHOHAJBHOIO KeJNTKa, a
3aTeM — NMJIaHKTOHOM. TakuMm 06pa3oM, 3MOpHOreHe3 3aKaH-
uyuBaercsi GOpMHUpPOBaHHEM OpraHu3Ma TPOXOQOpPHI, MpHYeM
Belyl(asi poJb B 3TOM Ipoliecce, 6€3yca0BHO, IPHHALJIEKHUT
npo6aenuio. OTauyalomeecss YAUBUTENbHOH NPaBHIbHOCTHIO
¥ NOCTOSIHCTBOM nApo6aeHue siina Polychaeta mnpousBomut
pacnpeneneHde 671acTOMEpPOB B CTPOrOM COOTBETCTBHH C
Tpe6oBaHUAMH nocaenywomeil Audpepenuuanuu. Kaxabii
6aacToMep pacrojiaraeTcs MMeHHO B TOM MecTe, /e BIIO-

11

Paspenenne OGuaacronopa y Lo-
padorhynchus (no Kleinenberg,
1886)

64 — GnacTonop. 6.n4 — GpIOLIHbIE
NIaCTHHKH, NTP — NPOTOTPOX




(JIC/ICTBUH Da3BHBaercsl COOTBETCTBYIOUIMH ammapart HJu
oprau tpoxodopel. B cBfisM ¢ 3TUM NOCJenylolHe nepeMe-
ienua 6JacToMepOB BecbMa OrPaHHYeHbl M MO CYTH JAena
CBOASTCA K FacTpyJIsILlMY U BBOPAUUBAHHUIO TVIOTKH.

OueBHaHO, 4TO JApoGJeHHE CNHPAJbHOTO THHA, B XOI&
KOTODOTO OCYIIECTBJAsSeTCs CTOJb TOYHOE paclpeleseHue
MINATKOB, fIBJSETCA BBICOKO COBEpLIEHHBIM CpeACTBOM ce-
rperauuy oomnasmel. IloMuMo paHHeli pa3HOKauyeCTBEHHO-
¢IN JeJeHHH, O cerperaluoOHHO pOJH ApPOOJEeHUss CcBUIe-
TC/LCTBYIOT OMUCAHHBIE Bhillle SKCIIEPUMEHTHI 0 H3MeHEeHHI0
mopdosorun npo6nenus Chaetopterus, a Hapsiny ¢ HuUMH
WKCrepuMeHTH ¢ sinaMu Nereis, ciaBJleHHBIMH MeXAY ABY-
Msl CTEeKJSIHHBIMU IJacTHHKaMu. B 3ToM ciaydae npoucxo-
JWT JHIIb MepUAMOHAJbHBEIE JeJleHUs H H3MeHseTcs pac-
npcmenenue sinep. Tem He MeHee, maxe B 3THX YCJOBHAX
O1au4Ms 6J1acTOMEpOB MO BeJHYHHE COXpaHsAloTcs, W OJaac-
romep D siBasiercsi Han6oJiee KPYIMHBIM.

B kaaccuueckux akcrnepumentax A. Jlunnu ObLIO NOKa-
IHO, YTO TNpOCTpaHCTBeHHas IAH(¢epeHLHAllUs 3a4aTKOB
MOXeT NPOHCXONUTb U 6e3 NpoOJeHHA: H06aBjasAs B MOp-
('Ky10 BOAY XJIODHUCTBHIH KaJbllui, yaaeTcd MNpPeNOTBPAaTHThb
pa3BuTHe GOpPO3N HeJeHHH W pacxoxkieHue snep. Ampo si-
Ila, WCMBITHIBAsI CEPHIO SHIOMHUTO30B, pa3byxaeT U OTCTpa-
IsicTCsL OT yyactuss B apoGsaeHuu. TeM He MeHee, HampaB-
JICIIHOe TiepeTeKaHHe CJI0EB OOMJIa3Mbl HMHUTHpYeT cerpera-
ItMI0 mpU ApoGJEeHHH U B pe3yJabTaTe QOpMHPYeTCH «OLHO-

12 fdiuo (A), nopmansnas (5) u «omnoxacrounas» (B) Tpoxodopa
Chaetopterus (mo Lillie, 1902)
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KJseTo4Hasi Tpoxodopa» (puc. 12, B). D10 cyuecTtBo akKTHBHO
IJ1aBaeT, HO, IIOMHMO CBO€H <«OJHOKJETOYHOCTH», OTJIH-
YyaeTcss OT HOpMaJbHOH Tpoxodoph (puc. 12, 5) orcyrer-
BHEM DOTOBOTO H aHaJIbHOrO OTBEPCTHH, alUKaJbHOIO Opra-
Ha, Me30lepMbl U OMJaTepaJbHOH CHMMETPHYHOCTH THIIO-
chepel.  BrocmencTBuM  «OmHOKJeTouHas — Tpoxodopar
nereHepHpyeT, HO caM (akt nuddeperHuunanun 6e3 Apobde-
HHs BeCcbMa IOKa3aTeJeH. A

MoXHO npeanosoXUTb, YTO Gaarogaps MopdoJsoruye-
CKOH NPaBHJIbHOCTH CIHPaJbHOrO JIpPOGJEHHsT KOJbYel03
nepBOHayaJbHOe pacnpefejeHHe KOMIIOHEHTOB siilla H3Me-
HsieTCA CTPOro ONpeleseHHHIM o6pasoMm. B Takom ciyuae
npo6JieHYe JIMIIb NEepeBOAHT NepBOHAYaJbHbBIE Pa3jHYHS B
pacnpefeseHHH KOMIIOHEHTOB fifilla B COOTBETCTBYIOLIHC
pasnuuus 6acToMepoB H KJeTok. Kosb ckopo 3ToT «nepe-
BOM» OCYILeCTBJseTCS TOYHO U 6e3 OmHOOK, a060oe H3MeHe-
HYMe NepBOHAYaJbHOTO pachpeleleHHsi BOMJIOLIAaeTCs IpH
Ipo6JIEeHUH B COOTBETCTBYIOIIMEe H3MeHeHHs 3auyaTKOB Ha
craguu 6sactynbl. Takum o6pa3oM, CO312eTci BO3MOX-
HOCTb yYaCTHsl NpPOILECCOB OOreHe3a M, B KOHEYHOM CuYeTe,
MaTepHHCKOr0 opraHusma B ¢opMooGpa3oBaHHH MOTOMKa.
npuYeM TOYHOCTb APOGJeHUs siBJsieTcs HeOOXOAUMBIM YCJO-
BHUeM 3TOro yuactus. IIpu xaoTuueckoM, HeompelreJeHHOM
npobaeHun Hu3wux Metazoa yyacTHe Takoro poga HeBO3-
MOKHO.

IlpuBenenHoe onucaHHe 3MOpHOreHe3a SBJSETCS cXeMa-
THYHBIM H MPHUJIOKHAMO JHIIb K OTHEJbHBIM CJAyYasiM peajib-
Horo pasHooGpa3sus. Haubosnee 6/4u3KO K cxeMe FOMOKBal-
paHTHoe napoOJieHHe, Ha3BaHHOe TaK MOTOMY, 4YTO pas-
MepHbie OTaHyusi Gaactomepos A, B, C u D Ha cramuu
yeThIPEX KJETOK BhIpaxKeHbl c1a60. O6bIYHO TOMOKBAAPaHT-
HOoe ApOoGJIeHHe CUMTAETCsl NMPHUBHUJIErHeil MUKPOJeIUTaJbHbIX
I

BoabmuHCTBO — HMccleOBaHHBIX —npeacraBHuteneit  Po-
lychaeta xapaxkrtepusyercss retrepoKkBafpaHTHLIM APOOGJEHH-
eM, MpH KoTopoM Gaactomep D sBasiercs HauboJsee KpyIl-
HOH KJeTKOH ueTblPeXKJeTOYHOro 3M6puoHa (cM. puc. 9).
[Tox romo- M rerepoKBagpaHTHOCTbIO APOOJEHHS CJenyer
nojpasyMeBaThb TOJNBKO 3TH pasMepHble OTHOUIEHHS MEXIY
yeTHIPbMsI TIEPBHIMH GacToMepaMu. Pacumupenne 3HayeHusi
STHX TEPMHHOB H HMX HCIO/Ib30BaHHE NJ ONMHCcaHHs G6OJb-
IIero WJIH MeHbLIEro CXOACTBA MpOIeccOB 3MOpHOreHesa B
pasHbIX KBaApaHTax fifilla CTaJKHBaeTcss C PSAOM 3aTpyn-
HeHwuii.
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HeiicTBuTenbHO, cnenuduka ¢GopMoo6Gpa3oBaHus B
)-xBanpaHTe OueBMAHA ¥ INpPH TOMOKBAaJAPaHTHOM THIe
ApoGaenus. Hanmpumep, y Podarke, otnuuarmomeiics ouenn
I10JIHOH PaBHOMEPHOCTbIO APOGJIEHHs BIIOTh HO BHIAEIEHHS
IV KkBapTeTa, nmpousBonHble KJIETOK Kpecta B D-kBampante
AUMHAIT JeJdThcs OH/laTepastbHO U B OTJAHYHE OT COOT-
HCTCTBYIOIIUX KJETOK APYTHX KBaApPaHTOB MOCTABJAAIOT HE
TOJIbKO 3KTOAEPMaJIbHBI MaTepHas 3mucepbl, HO ¥ HEKO-
TOPYIO 4acTb 3KTomepMbl runoctepsl. ITpoucxoaut 310 TaK,
TO MPOTOTPOX OCTaeTcs He3aMKHYTHIM B D-kBajgpaure (cay-
uaif BeCbMa pacnpocTpaHeHHBIN) W Yepe3 0GpPa30BaHHYIO
Opewlb KJeTKH MHrpHUpylOT B runocdepy (cm. puc. 10, B).
Y Podarke TakuMu uMMurpanramu spaspotea 141221 y 141222,
y Amphitrite — 1d'?2 u 1d'?', a y Neanthes — 1d!'!22 y,
BeposiTHO, 1¢1122,

Takum o6pasoM, TOMOKBaJpaHTHOCTb MpOSIBJASETCS
TOJMbKO Ha CaMblX PaHHHX CTagusax APOGJeHHS HEKOTOPHIX
Polychaeta. Brnocnencrsun cBoeoGpasue ¢opmMooGpasoBa-
TCJBHBIX TpoleccoB B D-KBafpaHTe CTaHOBHUTCS Bce GoJsee
Il Gosee oueBHAHbIM. CaemoBaTenabHo, pa3Butue Polychae-
{a Bcerma xapaxrtepusyercsi HEKOTOPOH reTepOKBaApaHTHO-
CTbIO, TOJBKO Yy OZHUX (QOpM OHa NpOABJsSETCS HAa PAHHHUX
cragusx ApoGJeHus, a y ApPyrux — Ha Gosee mosgHux. Ec-
JI1 TONBITAThCS NPOBECTH NOCTATOYHO IMOJIHBIH aHaJH3 pas-
1noobpasus B mpelgenax KJjacca, TO QKa)Kercsl, YTO H3MeHe-
i1 MHOTHX MpoOlleccOoB 3MOGpHOreHe3a CBsi3aHbl C OIpeJe-
JICHHEIM IpOSIBJI€HHEM I'eTepOKBadpaHTHOCTH.

OnmHako mpexiae ueM 06CYAHTL pasHooGpasue 3MOpPHO-
renesoB, Iesecoo6pa3Ho OMUCATh NOCJefylolne npeobpa-
JoBaHuss Tpoxodopwl, mpoucxomsmue y MmHorux Po-
lychaeta B mocram6puonasnbHblil epuon pasputus. Ilpume-
POM THNWYHBIX NpeoOpa3oBaHuH, KOTOPBHIA MOXeT OBITb
NpuHAT B KayecTBe cxeMbl Ans Polychaeta, asaserca mera-
mopdo3 Tpoxodopsl Eupomatus.

B uuxuem noayumapuu tpoxodopsl Eupomatus mpowuc-
XOJIUT 3aKaajKa Tpex nap napamoauit (puc. 13). Henocpen-
¢TBCHHO HaJ aHaJbHbBIM OTBEPCTHEM HAUHHAETCS JIeJeHHS
ABYX KDYNHBIX KJETOK Me3oaepMbl — noToMkoB II comaro-
6snacta. DTH KJIETKH, HMeHyeMble Me30JepMaJjibHbIMH TeJO-
(;lacTaMH, OTIOYKOBBLIBAIOT B HANpaBJeHHH K 3nuchepe
rpynny Gosee MeJKHX Me30JepMasbHBIX KJETOK. Bo3Mox-
10, YTO K 3THM KJeTKaM ME30/epPMbl IPHMEIIUBAIOTCSA KJET-
KM JIMYMHOYHOH Me30JePMBl — 3KTOME3eHXHMbI, 00pa30BaH-
noft n3 mukpomeposn III kBaprera. BnociaencTsuu Bce ATH
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KJeTKH 006pa3yloT JBe Me30JepMaJjibHble MOJOCKH, NPOCTH-
parmouiyecss OT aHaJbHOrO OTBEPCTHS] BBEpPX K IPOTOTPOXY.
3aTeM HauHHAETCSl YCHJIEHHBII POCT THNOCHEPH], a KAETKH
Me30fepMalIbHBIX MOJIOCOK CTaHOBATCS elle 6Gojiee MeJKHMH
4 TPYNMUPYIOTCA B TPU Naphl CryuleHuil, B COOTBETCTBHH C
TpeMsi MapaMH 3KTOJepMaJbHBIX 3a4aTKOB nmapanoauit. Ta-
KHM 06pasoM, NpoUCXOOUT GOPpMHUPOBaHUE TPeX MEPBLIX Cer-
MeHTOB Tesa yepBsi. XapaKTepHO, UTO 3TH CErMEHThl CHaua-
Jla HaMeualoTcs B 3KToJepMe, 6saronaps NOsiBJAEHUIO 3a4yaT-
KOB MapamnojHuii, H yXe IIOTOM, B 3aBHCHMOCTH OT 00paso-
BaHUA 3KTOJepMaJbHBIX MeTaMepOB, CerMeHTHpPYeTCS TeJo-
6nacTHyecKasi Me3omepma.

B BepxHeM nogymiapuu KJeTKH KpecTa CTATHBAIOTCA K
amuKaJbHOMY OpraHy H o6pasyioT ABa KJETOYHBIX Crylie-
HYUSl — 3a4aTOK HAaATJOTOYHOrO HepBHOIO TaHraus  (pHC.
13, A), dnucpepa mnpeoGpasyercs B NPeopOTOBYIO JIO-
HacTh — IPOCTOMHYM KOJIbYATOro uepBsi. HacTh Me3eHXHMHI,
o6pasoBanHoit u3 anementoB III kBaptera, mpeobpasyercs
B MYCKYJIbHbI€ KJIE€TKH NpPeIpOTOBOH JIONACTH.

CchopmupoBaBuiuiics B XOIe 3THX MPOLLECCOB OPraHH3M
HMeHYyeTCs HEKTOXETOH, T. €. «IJIaBaloIHi C MOMOUIBIO IIe-

13 Meramopos merarpoxodopnt Eupomates (A) B uepns (5) (mo
I1. T1. MBanosy, 1937):

2.M — HAATJIOTOYHHA TAHTJAH{l, CTOM — CTOMOLEYM, Me3.2 — Me304epMa
JNlapBaJbHBIX CETMEHTOB, Me3. Nl — NOCTNApBajibHble CErMEHThl, @H — aHalb-
1O0e OTBepPCTHE
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1HIIOK», HJIH MeTaTpoxodopoi. OH COCTOHT U3 TPeX LIeTHH-
KOIOCHBIX CErMEHTOB, IPOCTOMHYMa ¥ XBOCTOBOH JIONACTH —.
nmirnanyma. IMocnenyiomue npeo6pasoBanusi MeTaTpoXogo-
pul cBOAATCA K (POPMHPOBAHHUIO HOBLIX CETMEHTOB TeJa M
Angpdepenunanuyn opranoB. O6pasoBaHyie HOBBIX CErMEHTOB
IIPOMCXOIMT COBCEM He TaK, KaK IPOMCXONUJIO 0Gpa3oBaHue
TPCX MEpBBIX CErMeHTOB Tesa. B6/u3u 3agHero KoHua yuuim-
ISHOLeHCst runocdepbl BHEMIHUX NMPU3HAKOB MeTaMepHH He
obnapyxuBaercsi. HenocpencTBeHHO mepen aHaJbHBIM OT-
nepetveM, 3a cueT npeo6pa3oBaHMSA KJIETOK 3KTOXEPMBI —
IIPOU3BOAHBIX comaTobnacta 2d ¢opmupyercss 30Ha Hapa-
('TaHHS HOBBIX CerMEHTOB Tesja. XapaKTepHO, UTO H3 3TOH
YKTOAEPMaNbHOH 30HBI 06pa3yeTcsi He TOJbKO SKTOAEPMaJib-
IuLlf MartepHan Aas GOPMHPOBAHHS HOBBIX CETMEHTOB, HO
TaKXKe H Me3ofepMa. 30Ha HapaCTaHUsi NOCTaBJsET B Ha-
lIpaBJeHUH K HepelHeMYy KOHLY TeJa BCE HOBbIe M HOBHIE
I'PYNIBI KJETOK, KOTOpble OPOPMJSIOTCS B Me30JepMaJbHble
comuTel. Ha HeKOTODOM pacCcTOSIHHH OT 3TOH 30HBI MO
WiHsgHUeM 00pa30BaBLIUXCS COMHTOB HaYHHAeT CErMeHTH-
poBaTbcsl 3KToAepMa. TakuM o06pa3oM, B NaHHOM cJayuyae
MesozepMma moOyKaaeT 3KTOAepPMY K 0O6pa30BaHHIO CerMeH-
TOB, a He Hao00pOT, KaK NMpPH OOpPas3OBaHHUH TpPeX IEPBBIX
CCrMeHTOB Tesa. B kaxXioM cerMeHte o6pasyercs IeJOMH-
eckast MOJIOCTh M NMPOUCXORUT AuddepeHnunanusi mesonep-
MLI Ha COMaTHYECKUH U BUCLEPAJbHBIA JUCTKHU.

Takum o6pasom, y Eupomatus o6HapyxuBaloTcs JIBe
IPYUNBl CEIMEHTOB Tesa, OTJHYaloIUXcsd ApYyr OT Apyra
¢lloco60M 06pa3oBaHUs U NMPHUHANJEXKHOCTbIO HX Me30nep-
Mbl K IBYM pas3HbiM comartobmacram. Il. I1. KBanos, or-
KPLIBIUKA 3TO sIBJeHHe, 0003HAYUJ TPH INEePBBIX CerMeHTa
KaK JapBaJibHble (JHYMHOYHBIE), @ BCE OCTaJbHbIe KakK MOCT-
JgupBajbhble. YHCI0 JapBaJbHBIX CETMEHTOB lie 00513aTelb-
110 paBHO TpeM; B pasHbiX rpynnax Annelida uucao Jaap-
BAJIbHBIX CerMeHTOB pasnuyHo. CTosb XKe Heo0d3aTebHO
NO3IMKHOBEHHE Me30lepMbl JapBajJbHBIX U NOCTJapBaJb-
X CErMEHTOB K3 JIBYX pPa3HbIX HCTOYHHKOB — coMarobJac-
108 4d u 2d. ¥ MHOrMX KOJbYellOB U JapBaJjbHasi, H IOCT-
JpBajbHas Me3omepMa obpasyercss M3 OJHOIO HCTOYHH-
ki — comato6nacta 4d. I1. I1. FiBaHOB 0ODbsiICHSET 3TO TeM,
WT0 B Xoae ApoGJieHHS KOMIIOHEHTH! fiila, CBfI3aHHBIE CO
¢110COGHOCTbI0 K 00pa30BaHMIO NOCTJIapBajbHOH Me3odep-
MII, B OJHHX Cjyyasix nmomagaior B 2d, W TOrla 30Ha Hapa-
Clilks ABJsieTCs SKTOAEPMaJbHOMN, B APYTHX caydasx 3Td
KOMIIOHEHTBI MONAAaloT TOJIbKO B 6aactoMep 4d, KOTOpBIIi
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Naer Me30[epMy H JapBaJbHBIX, H [OCTJIApBaJbHBIX Cer-
MEHTOB.

IlBOHCTBEHHOCTL METaMEepHH, NpPOSBJAIOMASACT B CIOCO-
6ax o6pa3oBaHHSI Me30AepPMaJbHbIX COMHTOB, CBOHCTBEHHA
He TOJIbKO KOJIbYellaM, HO H YJIEHHCTOHOTHM pasHbIX TPy,
XOTS €€ POsiBJIeHHE GbIBAeT He CTOJIb OUEBUIHBIM.

Brime 6bl1 paccMotpen mMeramop¢os Tpoxodoprr Eupo-
matus. Hapsiny ¢ omucaHHbIM Ccrmoco60M mnpeo6pasoBaHUs
Tpoxodopwl Bcrpeyatores U Apyrme. Hanpumep, Tpoxodopa
Lopadorhynchus nocrpoeHa Tak, 4To MJIOCKOCTb LieJEeBHI-
HOro GJjacronopa MeprneHAHKyJspHA IJaBHOH ocu Tenaa, a
He HAaKJOHHA 110 OTHOLIEHHIO K HeH, KakK y OOJbIIHHCTBA
usyuenunlx Polychaeta (puc. 14, A). Comaruueckas mjiac-
tuHKa Lopadorhynchus nmeer Bux nByX «GpIOLIHBIX IIac-
THHOK», KOTOPbI€ Paclo/jaralotcsi Mo 60KaM CyXKHBaIOLLero-
csl mocepenuHe 6aacronopa. IlosHoro cmbelkanusi 6/1acTOMNO-
pa He TNPOHUCXOZMT — OH  pasfiensieTcs  CPeIHHHOH
NepeTsKKOH Ha [Ba OTBEPCTHS, COOTBETCTBYIOIIHME POTOBO-
MY H aHaJbHOMY (cM. puc. 11). BpioliHble N1aCTHHKH Npea-
CTaBJAIOT CcOOOH 3aYaTOK TYJIOBHILA YepBs M COCTOAT H3
YTO/ILIEHHOTO 3KTOAEPMAJIbHOrO SMHUTENHSl H JeXalUluX MOg
HHUM JBYX MOJIOCOK Me30LepMHl.

Xotsi amGpuonasbHoe passutHe Lopadorhynchus ocra-
eTcsl HeH3yueHHBbIM, eCTh BCe OCHOBAHHs I0Jiarath, 10 aHa-
JOTHH C APYTHMH KOJb4YellaMH, YTO OpIOIIHble MJIAaCTHHKU
SIBJISIIOTCS TIPOU3BOAHBIMH | comaTo6sacTa, a Me30JepMaib-
Hble JIeHTH — npousBoaHeiMu 11 comaToGaacra. Jlanee Kax-
nasi GproluHasi MJacTHHKA pacrnagaercs Ha 7—8 cerMeHTos,
Ha KOTOpBIX oOpasyercsi mo ABa Oyropka— 3auaTka CIHH-

14 Meramopdos Lopadorhynchus (no B. H. Beknemmwesy, 1964)
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LIX ¥ GPIOLIHBIX MapamnofHajbHBIX IIETHHOK. 3a cyeT Aefl-
TCABHOCTH 30HBI HAapacTaHHs, PacloJOXKEHHOH HemNoCcpeacT-
BCHHO TlepeJl aHAJbHBIM OTBEPCTHEM, KOJHYECTBO CErMEHTOB
yBenuuuBaercs 10 12—16 u, Takum o6pa3oM, Teso OyAyllel
AHHEMUNbl 3aKJaJbIBaeTCs BOKPYT COMKHYBILUErocs 6JacTo-
nopa (cM. puc. 11 u puc. 14, A). IlostoMy caruTranbHas
INIOCKOCTb (pOpMHUDpYIOILerocs Tesa YepBsi MeprneHauKyasapHa
IIaBHOH OCH TPOXO(hOpbl W aHHMAJbHO-BEreTaTHBHOH OCH
siiia. Takoe cooTHoIeHHe MOP(OSOrHYECKHX OCell HOCHT Ha-
3BaHHE IIJIaTHAKCOHHH (TMEepPEeKPeCTHOOCHOCTH) W He fBJAETCH
XapakTepHbIM aas 6oabiunHcTBa Polychaeta. OGriyHo carnt-
Ta/lbHas TJIOCKOCTb TeJa YepBs COOTBETCTBYeT IJIaBHOH OCH
TPOXoOpbl U OCH NMOJNSPHOCTH Afilla, T. €. COOTHOLIEHHE MOD-
(pomoruyeckux oceil ABAseTCs MPOTAKCOHHBIM (IePBHUHOOC-
1IbIM) .

Y Lopadorhynchus manbHefilnee paspacTaHue GpIOMIHBIX
JIAaCTHHOK NPUBOJAHUT K TOMY, YTO 3aJHHH KOHel (GOPMHPYIO-
lierocss 4epBsi BBICTYNAET .JaJeko 3a Npefenabl runocdepsl
(puc. 14, b). dnucdepa Tpoxotdhops! He HCIBITHIBAST CYLIECT-
BCHHBIX TIpeoOpa3oBaHMi H OCTaeTcs pajgHa/bHO-CHMMET-
PHYHOM, TOrja Kak runocgepa npuobperaer sipKo BbipakeH-
lnyro GujaTepasbHyl0 cUMMeTpHIo. BrocneacTBuu riaBHas
OCb Tesna 4epBs IOCTENEHHO COMHXKAeTCs ¢ TIJIaBHOH 0ChIO
TpoX0opbl, U NPOMCXOAUT BOCCTAHOBJIEHHE INPOTAKCOHUH
(puc. 14, B). Lopadorhynchus He siBasiercsi €IHHCTBEHHOM
(popmoit cpenu Polychaeta, kotopoit cBoiicTBEeHHa OHTOreHe-
TIIUeCKH NepBHYHAs MaaruakcoHusi. CXOIHbIe OTHOLIEHHS OT-
mcuensl y Polygordius u HekoTopeix Apyrux ¢opm.

ITpuBeneHHble cXeMaTHUECKHe OMHCAHHSI OHTOTEHE30B CO-
OTBETCTBYIOT THIIHYHOMY COCTOSIHHIO M He HCUEPDBIBAIOT pe-
aNbHOrO pasHoo6pasusi. [1biTasich OLEHHTb peasbHblE OTHO-
nicnusl, Mpl cTajJKuBaeMcsi ¢ psiioM TeHAeHuuit, HauGosnee
BaXCHBIMHU MPEACTaBJAAIOTCS SMOPHOHM3ALIHS PA3BUTHS U CTa-
II0BJIEHHE U PAa3BUTHE TeTepPOKBaAPAHTHOCTH.

OMBPUOHHN3ALIMS PA3BUTHS

Y Podarke, Beuynasiomuiics 43 siiila, OpraHuaM mnpen-
cranasier coboil cBoeobpasHylo 6aactyny ¢ xuddepeHIHpo-
NANTIBIM NIPOTOTPOXOM M alMKaabHBIM opraHom (puc. 10, B).
I"acTpysiust IPOUCXOAMT MOCJE BHIIYIJIEHHS M3 Afilla U, Ta-
KuM obpasoM, nepsasi JuyuHO4YHasi cragusi Podarke mpen-
¢raBjeHa OpraHM3MOM, YCTPOEHHBIM Tropasfo Mpolle, Yyem
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tunuyHasi Tpoxodopa. Y Amphitrite u Arenicola nuuunKa
NOKHZAeT AU Ha cTaguu Tpoxodopsl, y Neanthes n MHOrHX
gpyrux Polychaeta nuuyuHka noxkugaer sifllo Ha cTaiuu Me-
TaTpoXodopH, T. €. B BUAE OPraHu3Ma, yxke HauaBlllero Inpe-
o6pa3oBbIBaThCsl B UepBsi. B eule Gosbiued cTeneHu 3MOpH-
onnsoBano passutue Capitella u Platynereis. 3xecp u3 sifiua
BBIYNJISIETCS] MOJIOJOH KOJIbYAThIH YepBb, U Pa3BHTHE NMPHOO-
peraer XapakTep HeJIMYHHOYHOro. 3a IMpefesaMy KJiacca
Polychaeta o6GHapyxuBaeTcs HaJbHeHlllee pas3BuUTHE 3TOH
TEHIEHI[MH, BIJOTb JO TOTO COCTOSIHHS, KOTZa BBLIYNJSIO-
muiics U3 Aila opraHH3M MMeeT IOJHBIN Hab6Op CerMeHTOB,
a nocTaM6puHOHAaNbHBIE NpeBpallleHHss CBOJATCA K POCTy H
npuoGperennto moJosoit 3penocrti (Hirudinea, nexoropuie
Oligochaeta).

Takum o6pasom, cpexu Annelida smGpnoHusauusi pasBH-
THSl ABJSETCS IIHPOKO PaClpOCTPaHEHHBIM cpefcTBoM ¢op-
MHPOBAHHSA M YCJIOXKHeHHs sMOpHoreHesa. BkiioueHue Tpo-
xotopel B 3MOpuoreHes u oboralleHue Uil XKeJaTKOM, COMyT-
CTBYyIOLIlee SMOPHOHU3AI MM, TPHBOLUT K CYILleCTBEHHOMY Ipe-
0o6pa3oBaHMIO BCero nepHoga 3MGpHOHANBHOrO pa3BHTHS. B
NepBylo oyepefb TO MPOABJIAETCS B H3MEHEHHMH MOpdo.J0-
rHH LpoOJieHus, peyKIMH MHOTHX OPraHoB TPoxogoOphl, CBs-
3aHHBIX CO CBOOOJHBIM CYLIECTBOBAHHEM H yBeJHYEHHEM Me-
pobmacTuyHocTH pasBUTHs. IlpuBeneHnomy psxy ¢opm
Podarke — Amphitrite, = Arenicola — Neanthes — Capitel-
la — Platynereis — Clepsine  (Hirudinea) — Bdellodrilles
(Oligochaeta) coorBercTBYIOT Bce GoJiee u GoJiee raybokue
H3MeHeHus1 sMOpHOreHe3oB (cM. puc. 9).

JlpobaeHue mo mMepe TOro, KAK OCHOBHAsi Macca XKesaTKa
3arfoJiHsieT BereTaTHBHYIO MOJIOBHHY sHLA, CTAHOBHUTCS BCe
6onee u 6onee HepaBHOMepHBIM. OTIHYHS pa3MepPOB MaKpo-
M MHUKPOMEpOB CTAHOBATCS GoJiee pe3KMMH, TAK KaK UMEHHO
MaKpoMephl SIBJISIOTCS 3a4YaTKaMHU SHTOLEPMBI, Pa3BHUBAIO-
Ilefica B KHIIEYHHK, OOJeKalollluil maccy Xeatka. B tom cny-
uae, KOrfa XeJlTka B sllle 0COOEHHO MHOro, MakpoMephl
YTPAayMBAIOT CHOCOOGHOCTb K AEJNEHHSM H, COOTBETCTBEHHO, K
006pa3oBaHHIO 3MHUTENHs KHIeyHHKAa. MakpoMmepsl CTaHOBSAT-
CSl TOJIbKO BMECTHJ/IHILEM KeJNTKa, a SHTOAEePMAaJIbHbIi NHTe-
Jauit popMupyercs 3a cyet Apyrux 6macromepos. ¥ Platyne-
reis W HEKOTOPbIX APYrux ¢opM Ha NMOMOLLb 3arpyKeHHLIM
KeJITKOM MaKpoMepaM NpuXoAuT comarobaact 4 d u o6pa3sy-
€T SMHUTeIMH KHIIeYHHKA Hapsay C BBHIIIOJHEHHEM CBOEH HC-
XOIHOH (YHKUHH — 0Opa3oBaHHEM 11eJOMHYECKOH Me30-
JIepMbl.
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B HekOTOpHIX Ciayyasix oGoralleHHe SHIL JKeJTKOM Ha-
CTOJMILKO OCJIOXKHSIET NeNeHHsT MaKpoMepoB, YTO, He FOBOpS
YK 006 SMHUTENHH KullleyHHKa, GJacToMepsl OCHOBHOIO KBap-
TeTa Hecrnoco6HB 06pa30BaTh AOKHOTO KOJIMUeCTBA KBap-
TeTOB MuKpoMepoB. O6IIUM TIPAaBH/IOM SBJSETCS BblIeJNeHHe
UCTBIpeX KBapTeToB, ogHako y Neanthes BbimensioTcsi ToJb-
KO TpH KBapTeTa, a YeTBeDPTHIH NMpEeACTaBJeH OLHUM €IHHCT-
ncHHBIM OsactromepoM — 4 d. YV Platynereis nocne Boimesne-
st I kBapTera MHKPOMEPOB OHH Ha HEKOTOpOe BpeMs
OTCTPAHSIOTCS OT yYacCTUsl B MOCJAEAYIOLIUX AeNeHHsIX Lpobie-
nus. Tlpu o6pasosanuu Il xBaprera u3 uyeTbipex HOBOOGpa-
30BAHHBIX MHKDOMEpOB BBbIJe/AETCS CBOMMU pasMepaMH
OYeHb KpymnHBI comartobaacr 2d. Jlanee nmpoHCXOLHUT BblAe-
senue III u mocnenHero xBaprera MHKPOMEpOB, KOTOpbIE Y
GonpmuHcTBa Polychaeta He o6Hapy:KuBalOT pa3MepHBIX OT-
auunii. OgHako y Platynereis 6aacromep 3d 3HauyHTeabHO
KpynHee 6;1acTomepoB 3a, 3b u 3¢, BMecTe B3sThIX. [Tockosb-
Ky Bbimenenuss IV xBaprera He mpoucxonaut, 6macromep 4d
lle o6pasyercsi, HO ero (pyHKLUHIO coMmaTo6JacTa BHINOJIHAET
Gaactomep 3d.

OuenuBasi npeo6pasoBaHus popm ApoGIeHHs B OTBET Ha
oforalleHre MaKpOMepOB XKEeJTKOM, HeJlb3s He IPH3HATh,
UTO NpH BCeM Pa3HOOOpasHH OT[eNbHbIX BapHAHTOB, OCHOB-
lible YyepThbl THIIA COHPAJbHOrO JNPOOJIEHHS] COXPAHSAIOTCH B
nosHoH Mepe (cM. puc. 9). MeHsIOTCS pas3mepbl OTAEJIbHBIX
fJlacTOMepoB, MEHsIeTCsl UX 3HAYyeHHe B MOCJEeIYIOUIUX Ipo-
Ilcccax, HO B3aUMHEOE pacnosioxeHHe 6/1aCTOMEPOB OCTaeTcs
nen3mensbiM. CTogIb )Ke HEH3MEeHHO BbiIeJneHHe coMmartobJac-
ToB U MukpomepoB | kBapreTa. D10 0OBSCHSAETCS TEM, YTO
comaTo6sacTbl 06pa3yloT BEHTPAJbHYIO MJIACTHHKY — 3aya-
TOK TYJOBHILA aHHeJHJbl, a MUKpoMepbl | kBaprera — snu-
viepy Tpoxodopsl, KoTopasi npeobpasyercsi B rOJOBHOH MO3T
)l IPOCTOMHYM.

ITpu cunbHOM oGoramieHuu siiiia >KeJITKOM H IJyGOKO
yMOpPHOHM3ALMKY Pa3BHTHA 3nHuchepa peAyuHpyeTcs A0 «ile-
(haHYECKHX JoJeili» — 3a4aTKOB TOJOBHOrO MO3ra H Ipo-
cromuyMma (cM. puc. 9). Takum o6pasoM, ot Tpoxodopsbl,
yuicauel B 3MOpHOreHe3, OCTAIOTCS ABa CTYIEHHS KJIETOK:
HINATKOB TYJIOBHINA H Ledajuyeckux poneir. B BepxHei
rpety sina, paspensis o6a 3auaTka, NPOXOAUT PYAUMEHTap-
Wt TIPOTOTPOX — €AHHCTBEHHOE CBUAETENHCTBO INPEXKHEro
¢NOOOLHOTO CYLECTBOBAaHUS TPOXohophl. BmocaencTBuu oH
pejyiapyercs, a o6a 3auaTka OObeIMHSIOTCS B 3apOJblLIe-
Y10 110JIOCKY, J€XKallylo Ha 3arPYyKeHHBIX KEeJITKOM MaKpo-
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mepax. CoxpaHeHue comaTo6/1acTOB W MHKpoMepoB I KBap-
TeTa BO BCeX Nnpeo6pasoBaHUAX JpobJieHHs ONpelensercs
HX yyacTHeM B NOCTpoeHuu Tena 4yepBsi. OHH HeOOXOIHMBI
fa)ke NpH INOJHOH peaykKuuu 3SMOpPHOHHM30BAHHOI TPOXO-

¢dopsl.

CTAHOBJIEHME W PA3BMTHUE T'ETEPOKBAJIPAHTHOCTH

Penykiuus Tpoxogpopbl — ecTecTBeliHOe caencTBHe IMOpPH-
OlH3alUN pa3BUTHS W oborauieHuss sull XeJTKOM. Brosne
MOHAATHBIM CJeACTBHEM O0OralleHus siull ABJSETCS yBeJHye-
HHe MakpomepoB. Ho cyuiecTByer Jim 3aBUCHMOCTb MEXAY
oboralleHneM SIMLL JKEJTKOM U pa3BHTHeM reTepoKBaApauT-
HoctH? I'eTepoxBaJpaHTHOCTh MpPOSIBJASIETCS B TOM, 4yTo 6.a-
cromep D Boiesisiercst cBoumu pa3Mepamu. Oco6oe 3HaueHue
D-xBanpaHTa onpelensieTcsi COAEPKAHHEM B HeM KOMIIOHEH-
TOB fiil[a, BaXKHBIX I/ NOCTpoeHus Tena uepss. ¥ Capitella
D-xkBagpaHT GoraT aKTMBHOH NJa3MOH, HO HE KEJNTKOM, O
yeM CBHAETENbCTBYET TO, YTO NMOTOMOK GaactoMepa D-coma-
T06/1acT 2d MpPaKTHYECKH He CONEPKUT JKeJTKa, HO siBJsSeTCS
caMoOH KpymHOH kJeTkod 16-kmerouHoro >MOpuHOHaA (CM.
puc. 9). M3 atoro cienyer, uto Mexny oborauleHHeM SHILL
JKEJTKOM H Pa3BHUTHEM reTepOKBAaIAPAaHTHOCTH NMPSMOH 3aBH-
cumocTH HeT. TeM ‘He MeHee INpHUBEAEHHOMY psiny ¢GopM
Podarke — Amphitrite,  Arenicola — Neanthes — Capitel-
la’'-—— Platynereis — Clepsine cooTBeTcTByeT BO3pacTaHHe re-
TEPOKBaJPaHTHOCTH. '

O6oralueHue siui] }KeJITKOM CONMYTCTBYeT 3MGPHOHH3ALHH
passurusi. [IpeBpamienne cBoGOLHOMIABAIOIEH JHUYHHKH B
cTaguio 3MOpHOreHesa CONpPOBOXKIAeTCs pefyKLHel ee opra-
HOB, CBsI3aHHBIX CO CBOOGOJHBIM CYILECTBOBAHHEM, HO PEAyK-
IUsl He 3aTparuBaeT COMAaTo0/JacThl U MHKpoMephbl I KBap-
TeTa — 3a4YaTKU TyJoBHlLIa 4epBsi. Bosee Toro, ux 3HaueHue
Bo3pacraer. M3 siiua Belrynasiercs He Tpoxodopa, a ¢op-
MHDYIOLIHICA YepBb, U B COOTBETCTBHUHM C 3THM BO3pacTaer
3HaYeHHe NpoleccoB 3MOpHoreHesa, BeAyHWHX K NMOCTPOEHHIO
Tesa 4yepBs. DTH NPOLECCH B 3HAUUTENbHOH Mepe obecredu-
BalOTCA coMatob/sacTaMy, ¥ UX TUNEpPTpodHus INpeNCTaBJs-
€TCSl €CTEeCTBEHHbIM CJeACTBHEeM 3MODHOHHM3ALHH. YUUTHIBAA,
4yTo comarobnaactel popmupylorcs B ‘D-KBamgpaHTe, CJeLyeT
NpU3HATb, YTO TUNEPTPOGHsT COMATOONACTOB ONpeEHessaerTcs
runeprpodueit D-kBanpanra. Takum o6pa3oM, pa3BHUTHE Te-
TEPOKBAAPAHTHOCTH, BEPOATHO, ONpENeJsAeTCss THnepTpodH-
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el 3ayaTKOB TYyJIOBHUlA UepBSl HapsAy C pPeLyKUHEeH JHuH-
HOUHBIX OPraHOB M WX 3MOpPHOHAJBHBIX 3aUaTKOB. PasBuTHe
reTepoKBaJpaHTHOCTH CBHAETENbCTBYET O HayaBIUMXCH IIpe-
06pa3oBaHuAX 3MOpUOreHesa.

PaccmatpuBasi npeo6pa3oBaHusi THIHYHONO CHHPAJbHOTO
npobaeHusi, HeoOXOAMMO yuecTb Caemyiolnee. B cpaBHeHuH
¢ npoGaenneM Hu3mux Metazoa npoO/seHHe KOJbUELOB MO-
pakaer cosepiuencTBoM. Ilokasatesem sToro coseplueHCTBa
SIBJISIETCS MPOTAKCOHHUSI, OTPaXKalollasi HeM3MEHHOCTh OpHEeH-
TAalluH npoluecccB <popmooOpa3oBaHHUs, TOYHOCTb cerpera-
LMK OOIJIa3Mbl U pacrnpefesneHust 3a4aTKOB, H BeCbMa BhICO-
kKas rosnobsaactuyHoctb. ChOpMHPOBABIINCH Yy KHIIEYHOIO-
JIOCTHBIX M TypOennsipuit, ApobOJeHHe CIHPAJbHOTO THIIA
COBEPILIEHCTBOBANOCh KaK CPEACTBO MOCTPOEHHUS HX PafHalb-
HO-CHMMETPHYHBIX JTHYMHOK U yXKe B CHOPMHPOBAHHOM BHIE
JOCTAJ0Ch NMPUMHTHBHBIM KosbyelaM. PaguanbHasi CUMMET-
pua pacnpeneneHus 6JacTOMepOB NPOSBJSETCS OCOOEHHO
TNIOJTHO NIpY TOMOKBAaZAPAHTHOM ApoGseHun Husmux Polychae-
ta, TaK Kak 3JeCb MCTOYHHMKOM MYCKYJaTypbl JIMYHUHKH CJaY-
xKat Bce yeTbipe MHKpoMepa III xBapTera, a He TOJbBKO CO-
marobsact 4d. CTosb MOJNHOE COOTBETCTBHE NMPOLECCOB 3M-
OpuoreHesa IJIaHy CTPOEHHsT (GOpMHUpPYIOUIEHCH JUYHHKH
pe3Ko HapyllaeTcs, Korga B pe3ysabraTe SMOPHOHU3ALUHM U3
Aiilla BBIIYIISieTCs: GuaTepaJbHO-CHMMETPUYHBIH OpraHu3M.



Inasa 11

OHTOTEHE3 YJIEHUCTOHOI'MX PA3HBIX TI'PVIIII
(KPOME ATELOCERATA)

Ilpoucxoxnenue Arthropoda or aHHemHEOOOpa3HLIX
NpeaKOB He BbI3bIBaeT COMHeHMH. M Kosbyeusl, H UJIEHHCIO-
HOTHEe pasHBIX TPYII B CBOEM CTPOCHHH M Pa3BUTHH OOHApY-
XKUBAIOT QyHIaMeHTanbHOoe cXoAcTBO. [lostomy rosopst O
€IHMHCTBe IIJIaHa CTPOeHUs M Pa3BUTHA aHHENHI H UJEHUCIO-
HOTHX, €IMHCTBE, KOTOPOEe IPOSBJASAETCS B CJAelyIoUleM: TelI0
YJIEHHCTOHOTOT'O M TeJNO aHHENHABl MOCTPOEHO M3 rOMOJIOTHY-
HBIX yacTeHl, a UMEHHO IpeJpOTOBOil Jonactu (MPOCTOMHI
aHHeJHJ — aKpOH YJIeHHCTOHOTHX), OOJbIIOrO KOJHYECTBa
6osiee UM MeHee eIMHOOOPA3HbIX, HO JBOHCTBEHHBIX IO CBO-
el IPHPOJe CErMEHTOB M aHaJbHOH JIONACTH, /M TeJbCOHA.
HepBHas cucrema mpexcraBieHa HaATTOTOYHBIM M IMOATIO-
TOYHBIM TaHIJIMAMHM H OpIOIIHON HEPBHOH LENOYKOH; KpOBe-
HOCHAasl CHCTE€Ma, CTAHOBACH HE3aAMKHYTOH y YJIEHHCTOHOIHX,
COXpaHseTcss B BUAE CIHHHOrO COCyAa, a Mo 6oXaM LEHT-
paJbHO PacnoJIOXKEHHOr0 KHUIeYHHKA U3 ABYX JIEHT Me30Aep-
Mbl DPasBHBAIOTCA COMMTBHl € LEJOMHYECKHMHU TIOJIOCTSAMH.
YeHUCTOHOTHM B MCXOIHOM COCTOSIHHHM CBOMCTBEHHBI YepTbl
CIHPaJbHOTO JpoO6JeHus siHl, ¢GopMupOBaHHE CBOOOXHLIX
UM 3MOPHOHHM30BAHHBIX CTAaAHMi, CPAaBHUMBIX C TPOXO(dopoi
uan  Mmerarpoxodopoit Polychaeta, u nocram6puoHanbtoe
pasBuTHe IO THIy aHamopdosa, T. €. B NPOAOJKAIOLEMCS
(OopMHPOBAHUM HOBBIX CETMEHTOB TeJa.

OO6muit niaH CTpoeHHs BbIpaxkeH HauboJjiee IMOJHO H B
HanboJiee YHUCTOM BMJE Yy NMPUMHTHUBHBIX KOJIbYELOB, TOTAA
KaK y MHOrMX YJIE€HHCTOHOTHX HacJ/JOeHue TO3[HEe pa3BUB-
IIMXCA YepT B M3BECTHOI Mepe mMackupyet ero. Oxnako, npu-
BJI€KAs K CPaBHEHHIO NPOMEXYTOuHble (GOpMbI, Bcerga yaa-
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dBoJoUUs MeTaMepUH UWIEHHCTOHOTMX pasHbix rpymn. A — pako-
o6pasHbie; 5 — TPUNOOGHTH H XeJHLepoBble; B — Mopckue mnay-
KH; I — MHOTOHOXXKH H HaceKoMble; 4YHCJa B KPYXKKax — KOJH-

YeCTBO CCIMCIITOB B COOTBCTCTBYIOLLIX TarMax



eTCsl CBECTH JlaXKe camble H3BpallleHHble (OPMbI K eIHHOMY
nnady. B HacTosillee BpeMs BHLUAEAAIOT 4 KpyMHble TPYTiibl
unenucronorux: Crustacea, Trilobita — Chelicerata, Panto-
poda, Atelocerata. ;i Toro yTo6bI MpenCTaBUTh B3aHMOOT-
HOIIEHHS 3THUX TPyNNn APYr ¢ ILPYroM H ¢ NPHUMHTHBHBIMH
KOJIbYelaMH, PACCMOTPHM OCHOBHBIE TE€HIEHLUHUH B 3BOJIOLHH
KaxJo# rpynmnst (puc. 15).

Crustacea. Pakoo6pa3HbiX BBHIBOAAT JHGO HEIMOCDEACT-
BEHHO OT KOJIbYaThIX yepBeil, cpaBHUMBIX ¢ Polychaeta Er-
rantia, 1160 u3 TpuIOOUTOB, NMGO OT OOLIErO IJsi BCeX
YJIEHUCTOHOTHX THIOTeTHYecKoro npepka. CaMbIMH NPUMHU-
tuBHbIMM Crustacea sIBASIIOTCS JHCTOHOTHE pPaKH, KOTOpbie
MOTYT CUMTaTbCsl HauboJsiee NPUMUTHBHBIMM M3 BCeX HbIHE
x)uBymux Arthropoda.

O6nafass rOMOHOMHBIM YJIEHHCTBIM TEJIOM, JIMCTOHOTHE
pakH HMeIOT 060COGJIEHHBIH TOJOBHOH OTHea — nporoueda-
JIOH, COCTOSIIIMH H3 CJMUBILErOCsi C aKpOHOM NEPBOrO TYJIO-
BHIIHOTO cerMeHTa. KaXIblii TYJOBHMIIHBIH CErMEHT HeceT
napy ABYBETBHCTBIX KOHEYHOCTEH, BBHINOJHSIOIHX JIOKOMO-
TOPHYIO UM HpIXaTenbHylo GyHKUuH. TOJMbKO TpH NepBHIX cer-
MeHTa TYJOBHILA, Jexalllue HelMOoCPeACTBEHHO 3a IpOToile-
b anoHOM, HeCyT YesIOCTHble MPUAATKH: Napy MaHRuOYJa H
JiBe Mapbl MaKCHJLI.

Taxkum ob6pasoM, B Tese NPUMHTHBHOTO pPakoo6GpasHoOro
BBIIEJIAIOTCA CJENYIOUIMe OTHe/bl (TarMmbl): mportouedasoi,
UeJIOCTHOH OoTxen (rHarouedasoH) W FOMOHOMHO MeTaMep-
HOE TYJIOBHIE, 3aKaHYKBAIOIeecss TenbCOHOM (puc. 15, A,).
IIpeo6pa3oBaHusi 3TOrO MCXOAHONO COCTOSIHMS pa3BepThiBa-
IOTCSl B CAeAYOUIMX HampasieHusax. [Ipoto- u ruarouedanon
CIMBAIOTCA B €OMHYI0 TarMmy — cuHuedasoH, a B TYJOBHIL-
HOM OTZAeJe BBIAESIOTCS TPyAb M OPIOLUIKO, COCTOSILIHE
NepBOHAYaJbHO 43 HeONpeNesNeHHOro KOJMYecTBa  cer-
MEHTOB.

ITosgnee npoucxomut ¢puxcauus Ux yucaa: 8 cerMeHToB
IJs TpyaHOro u 6—7 cerMeHTOB AJs OpIOUIHOTO OTHEJOB
(puc. 15, Ap). ¥ BbiCIIHX pPaKOB I'PYAHOI OTHAEN CJAMBAETCS
¢ cunuedasonom uaK ratoiedasoHoM B rosoBOrpyab (ueda-
JIOTOPAKC) HJIH UesJIocTerpyAb (rHaTtotopakc). B mociegnem
cayyae nportouedasoH OCTaeTcss B BHAE CAMOCTOATENbHOTO
ornena (puc. 15, As). OnddepeHunaunun TyJoBHILA Ha Tar-
MBbl CONYTCTBOBAJa MM Haxe MpeamectsoBana audodepen-
UalUsg KOHEYHOCTEH.

Trilobita — Chelicerata. Tpuaoburst ceMeicTBa
Olenellidae — caMble TPUMHTHBHbLIE TPEACTABUTENH 3TOH
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rpynnsl. [lo eguHoo6pasuio KoHeYHOCTEH, PpaclofoXKellbiX
Ha BCeX CerMeHTax [03aly pTa, OHH He YCTYNalOT NPUMHTHB-
HBIM KoJbuelaM, XOTfi Yy TPHUJIOOHTOB 3TO HeHCTBHUTEJIbHO
yJeHuCThbie NPHAATKH, a Y KOJbYelloB — HEUJEeHHCThle mapa-
noxuu. Hapsany ¢ BbIMONHEHWEM JIOKOMOTODHOM M JbIXaTe.1b-
HOH (YHKLUMI IBYBETBHCTble KOHEUHOCTH TPUJOOHTOB, CHAO-
JKEHHBbIe YEJNIOCTHBIMH OTPOCTKAMH, y4aCTBOBAJIM B Iepexie-
BbIBAHHH INHIUH.

¥ Tpuao6uTOB, B OTJMYHE OT KOJbYENOB, aKPOH O06BeNHU-
HeH ¢ 4 npuJeXalllUMH CerMeHTaMu Teja B 4eTko 0060co06-
JEeHHBbI1 rojoBHOi otxen (puc. 15, Bb;). ¥ NpUMHUTHBHBIX
¢opM rpaHHUBI TOJOBHBIX CErMEHTOB IIPOCJIEXKHBAIOTCS Ha
BCEM IMPOTSXKEHHH, OJHAKO OoJiee XapaKTepHO YacTHUHOE
UM Jaxe MOJNHOe CAMSHHE 3THX CerMEHTOB. ¥ CHeunHasaH3H-
POBAHHBIX TPUJOOHTOB TYJOBHILHBIN OTHeJN pasfesneH Ha
rpyAb, COCTOSAILYIO H3 060COONEHHBIX CEerMEHTOB, i MUTHMIII,
CerMeHTbl KOTOPOTO HHOrJa MOJHOCTbIO CAHTBI APYr C APY-
rom (puc. 15, by). Crporoit onpexeseHHOCTH B KOJHYECTBE
CerMEHTOB IPYJIH U MUTHAHS He 0OHapyKeHO.

¥ Chelicerata — noToMKOB TPHJIOGHTOB TEJIO pasienello
Ha TPOCOMY M3 7 CerMeHTOB W 12-CerMeHTHYI0 OIUCTOCOMY,
KOTOpasi B CBOIO Oouepelb pa3fessieTcs Ha JBa PaBHBIX OTAe-
Ja: Me30- u Meracomy (puc. 15, b;3). KoHeunocTu u cermeH-
Tbl METACOMBbl ¥ OYeHb MHOTHX COBPeMEHHBIX W HCKOMaeMblX
Chelicerata pexyuupyiorcs, a KOHEYHOCTH Me30COMbBI NPeod-
pas3yioTcss B IMOJIOBble UM KabGepHble KPBILIEYKH, MayTHH-
ble 60pOJXAaBKH M APYrux opraHbel. KOHEYHOCTH NMPOCOMBI
IudGdepeHupYIOTCS Ha pOTOBbie H JOKOMOTOPHbIE IPH-
aTKH.

Huddepenuuanus tarm y TPHJIOGHUTOB He COMPOBOXKIA-
aach guddepeHuranyeil KOHEYHOCTEH M JIHIIb y BBIMEPINMX
M OYeHb MOXOXKHX Ha TPHIOOUTOB MCPOCTOMOHIHBIX JKHMBOT-
IBIX KOHEYHOCTH NepBOH U NMOC/eHeH mapbl BUJOU3MEHANUCD,
Apyrue e yacTHYHO pelyuupoBanucb. Juddepenunanus
KOHeYHOCTeH, cpaBHMMas ¢ AuddepeHuHanHeli KOHEYHOCTel
y pakooOpasHbIX, Hab/i0aeTcsd yxe y XequilepoBoiX. Takum
o6pasom, Trilobita — Chelicerata, HecMoTpss Ha cXOZACTBO
06LINX 3BOJIIOLUOHHBIX TeHIEHIMH, BCe XKe OTIHYAIOTCS OT
Crustacea cermMeHTapHBIM COCTaBOM TarMm M INOCJeLOBaTelD:
nHoctblo AMppepeHUHAUUH CErMEHTOB M HX TPUIATKOB.
Y Crustacea mud¢depeHuuanus npumraTkoB onepexaer ¢op-
mHpoBaHue TarM, a y Trilobita — Chelicerata, naoGopor,
(hopMupoBanue Tarm lipefulecTsyer aucddepeHunauuu mpu-
JLATKOB.
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Pantopoda. Mopckue nayku B CBOeM CTPOEHHH H Pa3BH-
THY HapsAy c oOlIell IPHUMHTHBHOCTBIO OGHAPYKHUBAIOT HaJie-
KO HAYyLIyI0 CllenHa/nn3auuio. Kakux-nu60 BEIMEpLIHX HJIH
HBbIHE XHUBYIIMX (opM, No3BONAIOIIUX cBs3aTh Pantopoda u
Annelida, e o6napyxeHno. Teno Pantopoda cocrour us ro-
JIOBOIPyAH ¥ Opioiika. B rosloBorpyAHOM OTHe/e HaCUUTHIBA-
ercsl 4 NOoC/NepOTOBLIX CerMeHTa, COCTABJAIOIHNX COGCTBEHHO
rosioBy U 3—5 cermeHToB rpymau. KaXnublii cerMeHT Hecer
napy 4JeHUCTBIX KOHEYHOCTeH, B KOTOpbie 3aXOASAT IHBEPTH-
KyJbl KHIIeYyHHKa. Bpomko cocrosno u3 3—>5 cerMeHTOB Y
BbIMEpPIUMX NpeAacTaBuTesell rpynnsl (puc. 15, By), y cospe-
MEHHBIX MOPCKHX MayKOB — 3TO HEYJEHHUCTBIH NPUIATOK
(puc. 15, By).

Bonpoc o mpoucxoxpenun Pantopoda, coxpausomux
OOLIMH MJIaH CTPOEHHS YIEHHCTOHOTHMX MXHMBOTHBHIX, OCTaer-
CSl CIIOPHBIM. BeposiTHBIM NpefcTaB/sieTcss MHeHHe, uTo Pan-
topoda npou3ouTH OT NPUMHTHUBHBIX TPUIOGUTOOGPA3HBIX
CYILeCTB, HO HCIBITAIH Pe3KOe YKOPOYeHHe Tesa ellle IO TO-
ro MOMEHTa, KOra B HeM HAayaju BBILENSATbCS OTAENbHbIE
Tarmsl.

Atelocerata. IIpuMuTHBHbIE NpEACTABUTENM 3TOH TPyM-
Tbl — MHOTOHOXKKH — HMEIOT CJIOXKHBIH M BBICOKOCOBEpIIEH-
HBIH TOJIOBHOH OTHe/], 06pa30BaHHBIH CIHAHHEM aKpoHa ¢
5—6 Ty/nOBMILHBIMH cerMeHTaMH. KOHEYHOCTH HEKOTOpPBIX
M3 HHX Npeo6pa3oBaHbl B YeJIOCTH (MaHAHOYJbI, MaKCHJ-
JIBl ¥ HUXKHAA ry6a).

I'omoBa MHOrOHOXKEK [0 CBOEMY CTPOEHHIO BecbMa Hamo-
MUHAaeT rOJIOBY HEKOTOPBIX BBICIIMX PaKOOOpa3HbIX, 1 MHO-
THe HCCJIefOoBaTeN N PAaCCMATPUBAIOT PaKOOOPa3HbIX KaK BO3-
MOXKHBIX npenkoB Atelocerata. B To e BpeMsi TyJIOBHIIHBIN
OTHC/ MHOTOHOXKH, [0 TOMOHOMHOCTH CETMEHTOB WM HX IpH-
HATKOB, BIIOJIHE CPABHUM C TYJIOBHILEM TPHUJIOOUTA UJIH KOJb-
yena (puc. 15, I'y). Peskoe o6oco6eHne roJIOBHOTO OTHeNA
HapsiLy ¢ TOMOHOMHOCTBIO Hepas3ZesJeHHOr0 Ha TarMbl TYJIO-
BHIla — COCTOsIHUME, XapakTepHoe anst Huswux Atelocerata.
Bonpoc o Tom, Kakum o6pa3zom Atelocerata pasBuBanuch us
aHHeJHA000pa3HOro NMpegKa, OCTaeTCst HesSICHBIM IO CHX IOp.
Henonnora mnasneoHTONOrMYeCcKOM JIETONHCH H HENOJHOTA
HLaHHBIX O HblHE XHUBYLIMX (popMax cooOUIalOT BCAKOMY pe-
IIEHHIO 3TOTO BOTPOCA 3HAUUTEJNbHYIO FHIOTETHYHQCTD.

Honroe BpeMmsi rOClOACTBOBAIO MHEHHE O MPOMCXOXKIE-
Hun Atelocerata or mepBuYHOTpaxefHBIX, HO LeJBIH PAX
(haxTOB, HAKOMJEHHBIX NMO3JHee, CBUAETENbCTBYET, YTO Mep-
BUYHOTPaXefiHble BO MHOTHX OTHOUIEHHMsIX NPUMHTHBHEE ca-
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TpaxefiHple — 060CcOG/IeHHAsl IPYINNA, BO3HHKINAS OT OOLIMX
IIPEIKOB C KOJbYellaMH, HaN€Kasi OT 3BOJIOLHOHHOTO NMYTH

MbIX IIPDUMHUTHBHBLIX KOJIbYECLOB. BQPOHTHO,_ 4YTO MEPBHYHO-

YJIEHHCTOHOTHMH HE3aBHCHMO OT HHX.

BruiBenenne Atelocerata oT mpUMHMTHBHBIX TPHUJIOGHTOB
HJIH NPHMHTHBHBIX PakoOOpa3HBIX CTAJIKHBAETCA C HEOOXO-
OUMOCTbIO NPH3HAHHS BTOPHYHOIO YIPOILEHHUS HCXOMHO
IDUMHUTUBHBIX OpraHu3MoB Ju6o TpebyeT CcO3maHusd JO-
&)OJIHHTEJIBHBIX THUNOTE3 U HOBOH TPAKTOBKM H3BECTHBIX

aKTOB.

B nmnocnenHee BpemMs GOJMbIIHHCTBO HCCAeZOBaTeseNl
CKJIOHSIeTCsT K MHeHuIo, uTo Atelocerata cienyer BBIBOZHTD
HENoCPEeJCTBEHHO OT KOJIbYelloB, He MpHBJeKas B KayecTBc
CBSI3YIOIIUX 3BEeHbeB JIOOYI0 M3 COBPEMEHHBIX TPYyNI 4YJae-
HucroHorux. OTKpbITHE HCKOMAeMOi MHOTOHOXKH (?), Be-
POSITHO, Befyillell WCXOXHO BOAHBII 06pa3 KH3HH, NMPEArNo-
Jaraet pasBHUTHE HCCIeJOBaHMH MMEHHO B 3TOM Hampas-
JIEHWH.

BriBeeHre HaceKOMbIX W3 MHOTOHOXKEK He CTaJKHBaeT-
Cd CO CTOJIb CEPbE3HbIMH 3aTPYAHEHHAMH. YKOpOUeHHe Te-
na, nuddepeHinanus rpyAHOH M OGPIOUIHON TarM, COCTOsf-
IMX B MCXOJHOM CJyyae COOTBETCTBEHHO H3 TPEX H OIHH-
HaAlUaTH CEerMEHTOB, NPOrpPecCHBHOE PasBHTHE 1€/0r0 psiia
OpPraHoOB W aNnapartoB (KPbLibs!) NPH COXpaHEHHH OOLIEro
IJIaHA CTPOEHHS MIPHBEJO K CO3AHHI0 HaceKOMBIX (puc. 15,
Ty, I'3).

PaccMaTpuBasi 3BOMIOLHOHHBEIE NPeoGpa3oBanus GOpMbI
Tea YJEHUCTOHOTHX, HETPYAHO BHIETb Haubosee obuine
TCHEHLHH, KOTOPble MOXKHO CyMMHPOBATh CIeAyIOUHM 06-
pasoMm.

B npemenax KaKAoi KPYMHOH Tpynnbl Y/JIeHHCTONOrHX
nabaopaercs: 1) yMeHblleHHe KOJAHYECTBA CErMEHTOB (OJH-
roMepusalusi) M CTaOMIM3aLMA MX UMCIa; 2) pasBHTHE Te-
TEPOHOMHON MeTaMepHuH, TMPuUBOAslee K BbIACTECHHIO TarM
(rarmMartHsalnus) ¥ 3) MNONOJHEHHe COCTaBa NepelHel Tar-
Mbl — FOJIOBBl BKJIOUEHHEM B Hee MNPHJEXKAIIMX TYJIOBHIIL-
HLIX cerMeHTOB (uedanusanus).

Taxkum o6pasoM, NOMHMO €JMHCTBA IJ1aHA CTPOeHHsA H
|A3BHTHS, BCEX UIEHHCTOHOTHX OOBeNHHseT 061HOCTD 3BO-
JIOLHOHHBIX TpeoGpasoBanuil. Tem He MeHee B KaX/Ou
KPYIHOil TpyIile KOHKPEeTHOe OCyIIecTB/JIeHHe TOH HJIH HHOH
TCliIeH MY CBOE06pa3Ho, CBOEOOPA3HO H HCXOIHOE COCTOS-
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Hue. Mmenno 3to cBoeo6Gpa3ue NMo3BOJISIET 3aK/IOYHTb, 4TO
HH OfHAa H3 COBPEMEHHBIX KPYIHBIX TPYIN YJEHUCTOHOTHX
He MOXKET CJYXKHTb IIPOTOTHIIOM IJs JI0OOH APyroi cospe-
MeHHo# rpynmnel. [TostoMy, orpaHuYMBUIMCE KPATKHMHU OMH-
CaHUSAMH OHTOreHe30B YJIEHHCTOHOTMX pasjHYHBbIX TPy,
paccMoTpuMm 6oJjiee MOAPOOHO OHTOT€HE3 MHOTOHOXKEK, Kax
eIMHCTBEHHO JOCTOBepPHBIX (OPM, CTOSLIMX MeXIy aHHeau-
JlaMH U HaCEeKOMBIMHU.

PAKOOBPA3HBIE

PasBurie pakoo6pa3HbIX H3yYeHO HOBOJLHO IOJHO U OT-
JHyaercsi HeoOblYallHBIM pasHoo6GpasueM. Cpenu Bcex uJe-
HHCTOHOTMX MMEHHO PakooOpasHble MO0 MHOTMM 4YepTaM OH-
ToreHesa HauGosee Gausku Polychaeta, Ha cpaBHeHum c
KOTOPBLIMH IIOCTPOEHO MocJeAylolnee H3noxkeHue. Hekoro-
pole BolicuiMe mpexcraBurenu Crustacea M 4JI€HHCTOHOTHE
IPYruX TPyNNn yTPauyHBAIOT MHOTHE CYLIECTBEHHble YepThl,
CBOHCTBEHHBIE OHTOTeHe3y KOJIbYelOB M HU3IIHX pakooOpas-
HBIX.

B KkauecTBe HCXOZHOIO COCTOSIHHMSI Mbl PAcCMOTPHUM CBO-
601 HOe JTMYMHOYHOE Pa3BUTHE, KOTOPOE SBJISETCS] NpHBHJE-
ruefl NU3WHX MpeACTaBUTENed TPYNNBl, XOTA BCTpevyaercs
M y BBICIIMX PaKOB, Halmpumep y KpeBerok. [lanee mbl lie-
peiiieM K pefyKUUH CBOOOAHOH JHYMHKH B pe3yabTaTe M-
OPHMOHH3ALMH U 3aKOHYHUM OYepK NpHMepaMH HeJHYHHOUHO-
ro tuna passutus Bbicux Crustacea.

Tun nanuunounoro pasputus. HeGosblune okpyrable sina
LIEHTPOJIELIUTANBbHOTO THIIA TI0 COLEPXKAHHIO KeaTKa OJu3-
KM WM HeMHOro mpeBocxomsT siiua Polychaeta. Siapo 3anu-
MaeT IEeHTpPa/JbHOe IMOJIOXKEHHE WM HECKONbKO CMellelo K
aHuMaabHOMy mogtocy (puc. 16, A — B). )Kentok pacupe-
IeJeH PaBHOMEPHO MO BceMy fiHLly, OCTaB/sii CBOOOXHBIM
JIMIIb OKOJIOSIAEPHOE MPOCTPAHCTBO. DTO COCTOSIHHE THITHY-
HO IJ51 pakooOpasHblX, HO y Balanus u HeKOTOpBIX APYrux
bopM siipo W GoJabllasi 4acThb JKEJNTKAa CMELIeHBl K OJIHOI
CTOpOHe OHjaTepatbHO-CHMMETPHYHOTO  3JIMIITHYECKOTO
afua.

CBoeoGpasue siila pakooGpasHbIX INPOSIBJAsSETCS B OT-
HOCHTEJNbHO# paBHOMEPHOCTH pacnpefeseHus MXeJITOUYHBIX
rpaHy/, HeCMOTPS Ha NPOCTPAHCTBEHHYIO HEOJHOPOXHOCTD
oormia3Mbl. dTa HEOAHOPOLHOCTb IPOSIBJASIETCS B CJAEAYIO-
mem. Hanpumep, Ha BereraTHBHOM I10JIIOCE siilla MHOTHX
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PaKooGpasHbIX COCPENOTOYEHB! TPaHyJbl, ONpefeNsolue
nupdepeHnyanyio MoJOBLX KAETOK. [Ipu 06/yyeHHH 3THX
rpaHyJ yabTpadHONIEeTOM HJM NPHKHTAHHH 3aJHEro I0JI0Cca
siilla TOHaAbl JHYMHKH He pas3BuBatorcs. Ecau npu ueHtpu-
¢GyrupoBaHHM CMECTHTb JKENTOK B BEreTaTHBHYIO NMOJIOBHHY
Afilla ¥ TeM CaMbIM ynoxo6uth siifi0 pakooGpasHoro Cyc-
lops sty KosbyenoB, To GopMupyOLIASCA JHYHHKA MPH-
ob6peraer HeNpONOPLHOHAIBbHO KPymHyio rosoBy. Ecam xe
CMECTHTb XKE€/JITOK B aHMMAJbLHYIO MOJOBHHY, TO U3 fiilla BbI-
JIYIISIETCSl CYLIECTBO C CHJIbHO PEAyLHPOBAHHOI TOJOBOII.
Takum o6pasom, xoTs1 HUO PaKOOGpas3HbIX M o6Aajaer Io-
JSIPHOCTBIO, HO ee NPOSBJAEHHsl cBOeoOpa3Hbl. B wacTHOCTH,
IIOJIIPHOCTDb sIHLla HEe NMPOABJAETCS B paclpefesNeHHH IpaHyJl
JKesTKa.

CBoeo6pasue MOJAPHOCTH siflla paKooGpa3HbIX OGHApY-
J)KHBaeTcs yXkKe B CaMOM HayaJie pa3BUTHSA: OCb IOJSAPHOCTH
He CoBMajaeT C INIOCKOCTbIO MNepBoro JeneHuss (puc. 196,
A — B u puc. 17, A). B cBsi3u ¢ 3TUM HanoMHuM, 4yto y Po-
lychaeta monsipuble Tenblla Bcerfa pacnoJsaraloTcsi Ha rpa-
HHIlE CONPHKOCHOBeHHA GaacromepoB. OfHaKoO, KOrfa rere-
POKBAaZpPAHTHOCTb BbIpa)KeHa OCOOEHHO pe3Ko -(HamnpuMmep,
y onuroxetbl Tubifex u mp.), mossipHble TeJablla pacrnoJgara-
IOTC B CTOPOHE OT TPaHMLbI CONPHKOCHOBEHHs OJjacToMe-
poB, B o6Omaactu D-xkBampaura. IIpoucxomutr 3TO OTTOrO,
YTO OChb MOJSPHOCTH sflla COBNAafaeT C ero reoMeTpH-
4YeCKON O0Cblo, a MJOCKOCTb MNEPBOr0 AEJEeHHS PAaCXOLHTCA
C Hed.

¥ paxkoo6Gpa3HbIX OTMEYeHO IIOJIHOe DaBHOMEPHOE HJIHU
HepaBHOMEpHOe, HHOrfa TreTepOKBaApaHTHOe JpobJeHue
HJIM 2Ke IOJIHOe, HO IO03/Hee, Nepexoxpsilee B INOBEPXHO-
CTHOE.

[Ipu rerepokBaZpaHTHOM ApPOOJEHHH MNOJSAPHBIE Tesblla
pacrnoJaraloTcsi B CTOpOHe OT (popMupYIOIIHXCSA 60OPO3I, 4TO
BIIOJIHE CPaBHHMO C COCTOSIHHEM KOJbyeloB. OXHAKO M NpH
paBHOMEPHOM, M IIpH IOBEPXHOCTHOM APOOGJEHHH DPaKooG-
pPasHbIX 3TO COCTOSIHHE COXPaHseTcs; OCb NOJAPHOCTH fAila
pPacXoauTCsl C MJIOCKOCTbIO MepBoro AesneHuss. MoxHO mpen-
II0JIOKHTb, YTO paBHOMepHOe IpobJeHue sul pakoobpas-
IIBIX BTOPMYHO, a HCXOIHBIM sIBJAsieTC APOOGJIeHHe TeTepo-
KBagpaHTHoe. B TakoM ciayyae reTepokBaJpaHTHOCTb CO-
XpaHsieTcsl U IPY paBHOMEPHOM JPOGJIEHHH, HO yXke He B
pasmepax GJacToMepoB, a B M3MEHEHHH OPHEHTALMH Bepe-
TeHa MepBOro NeJeHHS U B COOTBETCTBYIOIEM HaKJIOHE MJOC-
KocTH jneneHusi. Bo BcakoM cayvae siCHO, YTO, ONEpUpys Mo-
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16 @opMul npobienns sAul U racTpyasuus y pakooGpasHbiX.

A — Polyphemus: A; — CK/JIOHEHHe MHTOTHYECKOTrO BepeTeHa 1-ro
JleNIeHHs] B OTHOLIEHHH HCXOIHOH OCH MOJSAPHOCTH, NPOXOASLIEH
yepe3 NMOJAPHBIE TeJbLla M CKOIVIEHHe I'DaHyJ IOJOBOTO AETePMH-
HaHTa; A, — 2-e neneHue npobueHusi; A; — GaacTyna ¢ paguasnb-
10 PAaCMOJIOXKEHHBIMH 3JeMeHTaMu 3mucdepni; A4 — racrpyaa. =
b — Cyclops: B5; — ¢opMupoBaHHe CHHKapuOHa H BepeTeHO l-ro
leneHusl; b, — 2-e fejeHne (BUA ¢ aHMMaJbHOro mnoJjioca); b3 —
6sacTysa ¢ paaMalJbHO PacHONOXKEHHBIMH 3JeMeHTaMu 3nucdeph;
b4 — 6nacryna (B paspese); bs — ractpyaa.

B — Lepas: B} — 2-e nenenue apobJieHHs, 60po3fa KOTOPOro Ha-
KJOHEHa 10 OTHOLIEHHIO K HCXOMHOH OCH MOJAPHOCTH; By — 2-e
(c 60Ky) u 3-e — (c aHMMa/bNOro MoJioca) AeJieHHs, NMPH KOTO-
pBIX OOHapyXuBaercst OGHJaTepasbHO-CHMMETPHYHOE pacloJoXKe-
HHe OGuaacroMepoB; Bj— 06ocobieHne 3apOABILEBBIX JIHCTKOB;
B4 — racrpyasiuusi.

I' — Cypris: I'y — NJI0OCKOCTH TpeX MNEPBHIX NeJNeHHI APOGJEeHHS;
I'y u I's— nocaenywoumue cragun ApobJaenus; I'y — Havdajo racrt-
pyasuuy; I's — 3aBepuieHue ractpyasiuuu; I'¢ — chopMupoBaHHas
racrpyJaa.

I — Ascothorax: /) — iilo CO CMeIIEHHBIM K aHUMaJbHOMY IO-
Jaiocy aapoMm; [, — paHHue craguu ApoGaeHusi; [z — ractpyus-
uMs mo THRy anubosud; /4 — 3aBepllieHHe TacTPYJsIHH:

n.7 — NOJsIpHble TeJbla, OC — rpaHyJbl MOJOBOro JAeTepMHHAaHTa (oocoma),
n.n.K — fneppU9Hasi mNoJoBas KJjeTka, Me3-— Me304epMa, JISH — 3HTOJAEpMa,
3KMe3 — 3KToMe3onepMa
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HATHEM TOJAPHOCTH filla B OTHOILIEHHH DPAaKOOOPa3HbIX,
c/lefyeT BKJAaAbIBATh B HEr0 HECKOJIbKO MHOE COAEpXKaHHE H
YYHTBIBATb, YTO OHO He BIIOJIHE TOXKIECTBEHHO IMOHSITHIO I10-
asipHocty sina Polychaeta.

Y uukJjona mocsie ABYyX MepPHIHOHAJIbHBIX HeNeHHH 06-
pasymomuecss 6JacToOMepsl paclosaraimTcs, Kak y KoJbye-
uoB: A u C compukacarmTcs IPYr ¢ APyroM Ha aHUMaJbHOM
noaroce sina, a B u D—mHa BereratuBHOM. ¥ Lepas u
MHOTHX JIPYyrux ¢opm GoJsee KpynHeiii Gaacromep D coot-
BETCTBYeT XBOCTOBOMY, a GsacTomMep B roJOBHOMY KOHLY
jguunHkH. ¥ Polyphemus GoJiee kpynHblil 6iacToMep COOT-
BETCTBYET IOJIOBHOMY KOHIly Tena (cM. puc. 16, A —B).

Tperbe neseHune OGBLIYHO 3SKBATOPHAJNBHO U oOpasyer
KBapTeTbl, B TOH HJH HHOH CTelleHH CMeELIeHHble APYr OT-
HocuTenbHO Apyra. MlHorma cmelieHust KBapTeToB CTOJb He-
3HAYUTeNbHbl, YTO CKOpee OTBeyaloT paJHaJbHOMY, a He
cniupanbHoMy Tuny apoGaenus. ¥ Cypris mocse mepBoro me-
PHAMOHAJBHOTO NeJeHHs NJIOCKOCTH AeneHuil B OGJjactoMe-
pax AB u CD HakJOHEHBI IPyr OTHOCHTEJIbHO Apyra Ha 30°
HO OHM CKOpee 3KBATOpHAJbHBI, HEXeJH MePHIHOHAJbHbI
(cm. puc. 16, A, B, I'). B situax Cyprides npu Hacrymie-
HUH TPETbEro JNeJEeHHs BepeTeHa paclojaralTcsa mnapai-
JIeJbHO APYr ApYyry B 6aactomepax la, lc u 1d, a B 6aacro-
Mepe 16 — nepneHauKkyasipHo K HUM (puc. 17, B).

Slitmo Daphnia mocie 2-ro ngenenus (A) (us Weygoldt, 1963)
n saino Cyprides nocae 3-ro aerennst (B) (nmo Weygoldt, 1958):

0. 0 —ochb ApoGJeHus, O.7 — OCb MNOJAPHOCTH, C. O — CaruTTajlbHas OCb,
n. cn — nonsipHble CNaikH 6J1acTOMEpOB, 0C — 00COMa
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[Tocne yerBeproro mesennst y psga ¢hopM HauHHaercs
Iupdepenunanns G6JacCTOMEPOB 1O TPEM 3aPOMBILIEBHIM
JUCTKAM.

Boinensorcs nepsuyHasi SHTOAEpMaabHAs, IePBHYHAS Me-
3olepManbHasi MW, HHOT[A, NepBUYHAs IOJOBAS KJeTKa
(cM. puc. 16). OcraBumecss 6JacToMepbl MNPeACTaBJSIOT
COGOH 3KTOJepMy, U3 KOTOPOH HHOTLA BBILEJASIOTCS KJIETKH
MeseHxuMbl. ¥ Polyphemus npoussoxnsie D-kBangpanta
NOCTABJAIT 3KTOAEPMaJbHBII MaTepuas M 3a4aTOK MOJO-
BBIX KJIETOK, TOrZa Kak Me3olepma o6pasyercss M3 APYrux
UCTOYHHKOB. ¥ Lepas D-kBagpant mnpeacraBaser co6oii
BMECTH/IMIIE XKeJTKa, Ho, Kak U y Polychaeta, nocrasasier
3KTOoAEepMy u Me3omepMy. OgHako HeKOTOpasi 4acTb Me30-
HepMaJbHbIX KJIETOK (OpMHPYeTcss B APYTHX KBaApaHTax
sauua.

Ha cragun 16 kneTok 3MGpHOH OGHapyKuBaer GuaaTe-
panbHO-CHMMETPHYHOE PacnoJioxkKeHne 06J1aCTOMEPOB B HHXK-
HeM MoJyllapuH, TaK Kak o6ocobJsiomuecss B o6Jaacti
D-xBagpanra mMesofepMasbHas U MEePBUYHAS MOJOBAs KJAET-
KH 110 CBOMM pa3mepaM u ¢opMe OTJIHYAIOTCS OT APYrHX
6Js1acTOMEpoB.

XapakTrepHo, yTO oforalieHue siuil HH3LIHX pakooGpas-
HBIX JKEeJITKOM MOXKeT OCYLIeCTBJAATbCA HABYMS ITyTAMH.
JIu6o 6macromep D (cpemoToure aKTHBHOM MJ1a3MBbl y KOJbye-
1I0B) CTAHOBHTCS BMECTHJIMIIEM MXKEJATKa, Hanmpumep y As-
cothoracida, Lepas u HeKOTOpBIX APYTHX, JTHGO XKEJATOK pac-
npenensieTcss paBHOMEPHO MeXZAy BceMu OJsacToMepaMu
(nanpumep, y Cypris unu Daphnia). B nocnennem cay-
yae ApobJieHHe OCTaeTcsi paBHOMEPHBIM, HO yxke OOHapy-
JKUBAeT MHOTHe 4YepThl INOBEPXHOCTHOrO  ApOOJeHHS.
¥ Leptodora npoGnenne moBepXHOCTIOE € CaMOro HauaJa
pasBUTHS. .

Takum o6pa3oM, fpoGJeHHe STl HU3MIHX PAKOOOGPA3HBIX
3HAYUTENbHO OTJIHYAETCS OT THUIMYHOTO CIHPaJbHOTO APOL-
nennst Polychaeta. Mcxonnas cnupanabHOCTL B pacrofioxe-
HUM TPH TOJHOM APOGJEHHU HOBOJBHO PaHO (Ha TPETheM
HJIH YEeTBEPTOM. [EJEeHHH) CMeHsieTcss OuJarepaJbHO-CHM-
MeTPHYHBIM pacnoJsoxeHnneM. Hampumep, y uukmona u He-
KOTOpBHIX JApyrux ¢opm OGaacroMepbl IEPBOrO M BTOPOrO
KBAapTEeTOB paclosaraloTcsi MOYTH paamanbHo, a y Lepas
u Balanus — crporo 6unarepanbHo. OCOGeHHO OTYET/IHBO
6usaTepanpHasi CHUMMETDHs BbIpa)KeHa B HHXKHeM MOJy-
IIapUH, 113 KOTOPOrO CTPOMTCA Oosbliasg YyacThb Teja JH-
YHUHKH.
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Ipo6enne, Kak NPaBU/IO, CHHXPOHHO HO CEAbMOTO HJIH
BOCBMOTO JI€/IEHHH, U €r0 PesysJbTaToOM fIBJAsieTcs GJacryna,
HHOTZla C SICHO BHIpaXKeHHBIM GJiactoilesieM. I'eHeaJsiorusi or-
nenvHbIX GnactomepoB y Lepas mpexcrasnena na puc. 18.

Ymecrno npusectu MueHue II. I1. MBanoBa, yto «mnpu
COTOCTABJIEHHH Pa3BHTHA HH3LIMX PAKOB C pa3BuTHeM (opM
CO cnupanbHBIM JApOo6JeHHeM (KOJbYelbl, MOJIIOCKH, TYp-
Gennsipuu M Ap.) 6pocaercs B ryia3a OXHOOGpasue Crupalb -
HOro .ApoGJieHusl Aaxke y GopM, NMPHHALMNEKAIIUX PasHBEIM
THIAM H KJaccaM, ¢ OJHOH CTOPOHBI, U 6OJIbLIOE Pa3HO00-
pasue B mpefesax TOJNBKO OXHOrO MOAKJAcca pakooGpas-
HBIX — ¢ Apyro#» (cM. puc. 16). BeposTHO, pa3HooGpa3ue
¢dopm npobaeHuss pakooGpa3HBIX ONpeneNsieTcss H3MEeHeHHeM
poau 3TOro mpoiecca B IMOpHOreHe3e II0 CPaBHEHHIO C
pOJIbIO pOGJIeHHS Y KOJIbYelOB.

Hamnpumep, skcnepumeHTanbHOe M3MeHeHHe MOP(}OJMOrHH
npoGJseHusi pakooOpasHBIX, 3afepxKKa M NpefoTBpalleHHe

KTOAepMa

3KTO/IepMa

0,
\ /2a/~a2/2a?' —  3KTOAEpMA
a7 Ny

2g2 - Me3eHXMMA
AB AN 24 3KTOAEPMA
1b 3KTo/lepMa
/ - opt — 3KTojepMa
9
B\ /ab Nop? ———  meseHxuMa
_2b o321
P 2p — sKTOofepMa
1B N 2b° < 22 AeHx

ABCD AN 2b ——— —— Me3leHXHMA
Noup : 3KTOAEPMA
le 3KTOepMa
/ P P 3KTOJlepMa
c % 5,21 3KTONlepMa

\ - \‘ o~ <€ . P
/ 1c 2c ~N~292¢2 — MeseHxUMa
cD ~N, c 3KTOAEPMA
\ / 1d SKTO/EpMA
D 9d nepBUUHASA
\ D _ Me3zoiepMa
\2D 3HTOflEpMa

18 Tleueanorust orenbHbix Giaacromepos y Lepas
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OTACJbHBIX NEJNEHHH M T. II. HAPYLIEHHS] HEe MPOSIBASIOTCSA B
lIOCJeAYIOIHMX Mpoleccax, He NPENnATCTBYIOT ¢HOopMHPOBa-
HHIO HOPMAaJIbHOM JHUYHHKH. B TO Ke Bpems HapylueHne Mop-
Gonorun npobieHus y KOJAbyelOB, Hapyllas HOPMaJbHYIO
Cerperaidio M pacnpejejeHve KOMIIOHEHTOB sifilla, IPHBO-
OMT K 3HAYUTENbHBIM HapyueHusM ¢opmoobGpasoBanus. U3
3TOTO CJENyeT, YTO y PaKooOGpasHbIX Apo6JieHHe He ydacT-
ByeT B Cerperanuy OOIlJIa3Mbl HJM €ro yuacTHe orpaHuye-
HO. DTO 3aKJIOYeHHe MO03BOJsIET OOBSCHUTbL Pa3HOOOpasue
Gbopm npobaeHust y pakooGpasHbIX, TaK Kak J1060e u3MeHe-
HHe HCXOZHOTro THIA APOOJIEHHS HE TOJNbKO B SKCHEPHUMEHTE,
HO W B NPUPOJE yXKe He HMeeT CyIeCTBeHHLIX MopdoreHe-
THYECKHX NOCJEeHCTBHI.

MHoroo6pasuio cnoco60B ApoGJeHHsT W paclpeneneHus
6J71acTOMEpPOB COOTBETCTBYeT pa3HooGpa3ue CHocoGOoB ract-
pyasuuu. Haubonee o6bruna pas Husmux Crustacea uHBa-
THHAalUMs B COYETAHHHM C OJRHOINOJIOCHON HMMHTpaluel;
nepBUYHad IosoBas KJeTKa, Me3olepMaJsbHble H 3HTOAEp-
MaJibHBIE 3JIeMEeHThl YXOIAT B IOJIOCTb OJacTolesns, Ho 6aac-
TOIIOp coxpaHsieTcsl penko (cM. puc. 16, A —1T'). D10 06BAIC-
HfeTCs TeM, YTO TracTpPyJHpYIOLIHe 3JeMEeHThl cKopee BbI-
KJIUHUBAIOTCS, HeXeJH BIsAYMBaIOTCA B ray6p siina. B si-
ax, o6OTalleHHbIX XKEeJTKOM, OXHOMNOJIOCHAs HMMHTpaLHs
IonoJsHsieTcss 3MubOaHeld ¥ MOrpysHBUIHECS KJETKH YacTo
cauBaloTcs B cuHuuThHi. ¥ Leptodora snpa npo6aeHust BMec-
Te C OKpyXalolieif uX NJIa3MOH BBIXOAAT Ha MOBEPXHOCTDb
KeJTKa, HO HaJjieKo He cpasy o0pasyloT cjoil 6jacronep-
Mbl; BO MHOTMX MECTaX JEJTOK OCTaeTcsi OTKPHIThIM. B 3uM-
HuX sainax nadHuil KJIeTKH, BHIXOAsL(He Ha NMepudepHio sii-
11a, HMCMBITHIBAIOT TAHTEHTAJbHble HEJNEeHHSs H OTChIIAIT B
XKeJATOK cBouX moToMkoB. ITocsaenHue 06pasyloT CKOIJIEHHE
XKeJTOYHBIX KJETOK — BuTeNI0daros. B atom cayusae o6o-
co6JieHre 3aPOABILIEBBIX JUCTKOB IPOMCXOAUT H3 OCTABIUHX-
csl Ha mepudepuH KJIeTOK; Me3oJepMa H SHTOAEpMAa BBIKJ/IH-
HHUBAIOTCSl TIOJ MOBEPXHOCTHBIA 3MHUTEAHH M pacroJsaralorcs
HaJl CKOIJIEHHEM KEJITOYHBIX KIETOK.

B xome ractpynsuuu y pakooOpasHbIX NPOHCXOAAT 3HA-
yuTeJbHbIE CMEIleHHsT OTAeNbHBIX 6/1aCTOMEPOB H MX TPYIII,
KOTOPBIE OCTAlOTCS Ha MOBepXHocTH. B pesysnbrate 3THX
CMelleHHi 06pasyroTcss MeCTHblE CKOIJIEHHS KJ/ETOK H Mpo-
CTpPaHCTBA, Tie OHH pacrnosoxeHsl Goaee cBoGoaHo. Ilepe-
MelleHHsl 6JacTOMEPOB OCOGEHHO OOGLIHPHBI NMPH CHJIBHOM
oborallleHHH MLl KEJITKOM M IPH [OBEPXIOCTHOM THIE
IpoOJIeHHs.
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®opmHupoBaHHEe JHYHHKH HHU3IIHX PaKOOOGpasHbIX — Ha-
ylJmyca, B HEKOTOPBIX CJAydYasiXx NMPOUCXOLUT B COOTBETCT-
BHHU C OCbIO TIOJIIPHOCTH siLia, T. e. npotakconHo (Cyclops,
Polyphemus u np.). 'opasmo wame (Apus, Daphnia, Cyp-
ris ¥ MHorue .Jpyrue) HaO/0Jaercss MJarHakCoHHS — CO-
CTOsIHHE, NIPH KOTOPOM IJIaBHAsl OCb Te€ja JHYMHKH 06pasy-
eT TiepeKpecT MOA NMPAMBIM YIVIOM C OCbIO MOJISIPHOCTH SId-
1a. Ilmarnakconns BecbMa XapakTepHa AJsl YJIE€HHCTOHOTHYX
BOOOLIE, a MPOTAKCOHHS OTMEYeHa TOJIbKO y HH3LIMX paKo-
00pasHbIX.

Ilpeo6pasoBaHHe TracTpPyJhl B HaymjaHyca CONpPOBOXK-
IaeTcsl MHTEHCUBHBIM pa3MHOXeHHeM kieToK. ¥ Polyphe-
Mmus Ha BepxHeM IIOJIOCe TracTpyJsl o6Gpasyercs INapHOc
KJETOYHOe CryllleHHe — TeMeHHas nuactuHka. M3 Hee Bno-
CJAEJCTBUHM PA30BBIOTCA TOJOBHOH MO3T M HAyIJIHAJbHBIH
riaas. dra I1acTHHKA 00pa3yercss M3 3JEeMEHTOB IepBOro H
BTOPOrO KBAapTeTa, T. €. U3 TOrO JKE& CaMOro HCTOYHHKA, YTO
u uedannyeckue goau Capitella u Platynereis. ¥ 3agnero
Kpasi TeMeHHO! MJAacTHHKH, Ha BEHTPAJbHOH CTOpPOHEe I3,
tdopmupyercss BNsUMBAHHE CTOMOAeyMa — 3ayaTkKa Iepel-
Hel KHIIKH, a M0 OGOKaM 3TOro BISIYMBAHHUS PAa3BHUBAIOTCS!
3auaTKy aHTeHHyJa. OIHAKO MO37HEe aHTEHHYJb IlepeMelia-
I0TCSl BIlepelq ¥ 3aHHUMAIOT NpeopaJjbHOe MoJoxeHue. Pas-
MHOXaloIIHecs KJIETKH SHTOAEPMbI O6GpasyloT SHHUTeNHil
cpexHell KHIIKH, B IPOCBET KOTOPOH OTKPHIBAIOTCS CJeEMNbIe
KOHIIBI CTOMOZEyMa M 3a4aTKa 3afHell KHIIKH — IPOKTOAEY-
Ma. TakuM o6pas3om popMupyercs: HenmpepbIBHbIA KHIIEUHbIH
TPaKT.

B BuIe OBYJOMACTHHIX CKAaZOK (DOPMHUPYIOTCA 3a4aTKH
INBYBETBUCTHIX KOHEUHOCTeH: aHTeHH U MaHAubyxa (puc. 19).
3HauyuTeNbHO pa3pacTasfch B AJIHHY, OHH 3aNOJHAIOTCA Me-
30epMaJIbHBIMH KJIE€TKaMH, OTXOASIUIMMH OT ABYX Me3oJep-
MaJbHBIX JIEHT, 06pa30BaHHbIX Tejao6aacTaMu. Ty/0BHIHAS
Me30iepMa He pasfensieTcsi Ha CerMEHTHI, OTCYTCTBYIOT Cer-
MEHTapHble NepPeTAXKKH U B 3KToJdepMe. B 3TOM OTHOLIEHHH
naynsiuyc nanomunaer Meratpoxodopy Polychaeta ¢ onpe-
JleJIeTHBIM YHCJIOM JapBaJIbHBIX cerMeHTOB. Teso Haymnanyca
06pa3oBaHO aKPOHOM, ABYMS JapBaJbHbBIMH CErMEHTaMHu
(aHTEHH ¥ MaHAMOYJ) H XBOCTOBOH JIONACTbHIO.

Kak u y Polychaeta, npeo6pa3oBanue Hayninyca B LHK-
JIONa IPOMCXOLUT MO’ THITY aHamopdo3a 3a cueT AesiTeJbHO-
('t 30HBI HapacTaHus, PaCroJIOXKEHHOH Brepeay XBOCTOBOH
sonactu (puc. 20). Ho B oTyinune OT KO/bYeLOB BhILeJEHHE
KAXKJIOrO HOBOrO CerMeHTa y BCeX YJIEHHCTOHOTHX COIpO-
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BOXJaeTcs JHHbKOH. PasBUBalomuiics UMKJION A0 MOJOBOH
3PEJIOCTH HCNBITHIBae? 12 JIMHEK, pasAesiiouluX I[OCT3M-
OpHOHaNbHBIM Mepuox Ha 12 Bospacros. IlepBrie mwecTh HO-
CAT Ha3BaHHE HAyMJHaJbHBIX (OPTOHAYMJHUYChl U MeTaHa-
VIIMYCHl), OCTaJIbHblE — KOIENOUTOB.

JIuunHka mepBoro Bospacra (opToHaymauyc 1) He umeer
O0(GOpPMJIEHHBIX CErMEHTOB, OTMEUEHHBbIX 3KTOAEPMaJsbHBIMHU
nepersxxkamu. Ilepexon B crenymoouuil Bo3pact (OpTOHAyII-
JUyC 2) He CONMPOBOXKJAAETCS CKOJNbKO-HUOYAb CYIileCTBEH-
HBIMH Npeo6pa3soBaHUAMH, HO HA CTaAuu MerTaHaymauyca I
obpasyercsi ABa HOBBLIX, NMOCTJNApBaJbHBIX CerMeHTa: Mak-
cuaa 1 u Makeunn 2. ¥ MeraHaynauyca Il nosiBasiercs emre
ONUH [MOCTJapBaJbHbIH CErMeHT, CerMeHT MaKCHJJIHUIeN
(puc. 19, A—T). Takum o6pa3oM, Ha 3TOI CTaiuU pa3BH-
THSI TeJO JUUMHKH COCTOMT M3 J[BYX JapBaJbHBIX H Tpex
noCT/apBaJbHBIX  CErMEeHTOB. B  AByX  nocnefyrmolmux
HaymIuaJ bHBIX BO3pacTax A06aBjsieTCs MO OLHOMY IOCT-
JapBaJbHOMY CErMeHTy.

[Tocne mectoit JTHHBKM M Mepexofa JIUYUHKH B CEIbMOH
Bo3pact (KomemomuT 1) 4Ync/I0 MOCTAapBaJdbHbIX CETMEHTOB
IOCTHraeT CeMH, TaK KaK Cpasy e BBIIeJseTCs IBa HOBBIX
cermeHTa. OGJHK JHYHHKH 3HAUUTENbHO BHIOHM3MEHSETCS:
NosIBJAsIETCS XBOCTOBAasl BHJIKA, a CaMO TeJO YAJNHHSETCS.
ITocaenymomue cTaguyu KOIMENOAWTOB, IIOMHMO YBEeJIHYEHHS
4yC/Ja CETMEHTOB TeJa, XapaKTepH3yIOTCs YBeJHYEHHEM UHC-
Ja 4JeHUKOB aHTeHH M aHTEHHYJ M, HaKoHel, nociae 12-
JMHbKY KOMEeNoAuT 6 HocTHraeT moJoBoi 3pesoct (puc. 19,
E, )K). OnHoBpeMeHHO pa3BHBAETCs IOJIOBOH AMMOpP(U3M.

anm

3 arm?

19 ®opmuposanue Haymanyca Artemia (mo Benesch, 1969). A, 5 —
opronaymnuye 1 u 2; B, I — meranaynauyc 1 u 2:
A46p ~ na6pym, @NT | M aH? 2 — aHTEHHb 1 B anTeHHW 2, MO — Map-
A6y AL
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20

IMocram6puonanbHoe pasButue Cyclops (mo Korschelt a. Heider,
1902). A, b — opronaymauyc 1 u 2, B, I — meranaymauyc 1 u 2;
A — meranaynanyc 4; E — komenozut 1; JK — B3pocias caMxa:

aQHT | ¥ GHT 2 — auTeHHbl | ¥ aHTeHHB! 2, MO — MaHAHOYAB, MX | H MX 2 —

MaKCHAIB | H MaKCHAIB 2, MXD — MakCHANMNEAb, PO — HOTH, Gyp —
XBOCTORAs BMIKA, OM — sifilleBbIe MEIUKN



IlocTasm6proHanbHOE Pa3sBHTHE WHMKJIONA CBHAETENLCTBY-
€T O TMOCTENMEeHHOCTH NPeo6Pa30BaAHUH U AJHTEJLHOCTH OHTO-
reHesa. B smMGpuonanbHblil MepHos GopmMupyeTcs OpraHusMm,
CPaBHHUMBIH ¢ METAaTPOXOhOPOH, U 3HAUHTENbHASA YacTh Teaa
uKJoma 06pasyercs MOCTIMEPHOHANBHO.

OmOpuonusauus passutus. [Ipouecc 3MGPHOHH3ALMH H
pPenyKIUHH HAayIJIHyca BeCbMa pacnpoCcTpaHeH CPeH HH3MIMX
pakoo6pasubiX. M3 snuu mutHa Apus u Leptodora BH-
JYNJISeTCss He HayIJauyc, KaK y LHKJ/OMNA, a MeTaHAYIJIHYC,
B TeJieé KOTOPOro NMPHCYTCTBYET HEKOTOPOE KOJNHYECTBO MOCT-
JlapBasbHbIX CErMEeHTOB. DMOPHOHAJNbHOE PA3BHTHE APYTHX
(dopm 3akaHuMBaeTcsi GOPMHPOBAHHEM JHYMHKH, OUEHb IIO-
X0XeH Ha KONenoguTa UMKJOMOB. Bo Bcex 3TuHX cayuasix
5MO6pPHOHANbHOE PA3BUTHE MOMOJHSETCS HOBHIMH CTafXMSIMH,
KOTOpble CPABHHUMBI CO CTAZUAMH, BeIyUHMH CBOGOLHOE CY-
1lecTBOBAaHHe y uuKiaona. MHorga npouecc 3MOGpPHOHH3ALUU
3aXOJHT HACTOJbKO JaJieKo, 4TO M3 siilia BBLTYIISETCS MO-
JOIOH DavoK, KOTOPBIN uepe3 OIpefesNeHHOe KOJHYECTBO
BO3pacTOB AOCTHTAeT mosoBoit 3pesoctu. Ctanus cBOGOLHON
JIMYUHKH PEAYLHPYeTCH U PAa3BHUTHE CTAHOBHTCS HEJIHYHHOY-
HBIM.

ITpouecc 3MGpHOHM3aMH PA3BUTHSI MPOCJIEXKHUBAETCS H
y BBHICIIMX paKooGpasHbIX, B YACTHOCTH y KpeBeTOK. B wuc-
XOZHOM COCTOSIHHM, HampuMep y KpeBeTKH Penaeus, siina
colepxKaT OTHOCHTENbHO HEMHOrO XKeJTKa H HPOoOSATCS TO-
TanbHO. B mpoOsieHMH AMI NPOCTEKHUBAIOTCI HEKOTOpHIE
4epThl cnupaJbHOCTH. DMOGpHOreHe3 3aKaHuuBaercss (HOpMH-
poBanneM Haymauyca (puc. 21, A, B). OxHako Ans KpeBe-
TOK GoJiee XapaKTepHa JMYHHKa 30%a (puc. 21, B, I'), kKoro-
pas B o0OllleM HallOMHHAeT B3POCJAOrO LUHKJONA, HO OTJHYa-
€TCsl OT Hero cJaOblM Pa3BUTHEM NPULATKOB M HEKOTOPHIMU
CBOEOOpa3HbIMH 4epTaMH, CBOACTBEHHBIMH KpeBETKaM.
MoOXHO MOCTPOUTH OUEHb IOCTENEHHBIH MOopGoJorHYecKui
psAl, B Hauyajse KOTOPOro NMOCTaBUTb (OPMBI C NEPBOH JHYH-
HOYHOH cTafueld HAymaMyC M 3aKOHYMTb GopMaMH, nepmast
JIMUHHKA KOTOPBIX — 303a.

B 10 e BpeMs ciaeqyeT yYuTBIBATb, YTO B3pocsaas Kpe-
BeTKa — opraHuaM GoJjiee CJIOXKHBII U COBEpLIEHHBIH, uYeM
B3POCJ/BI LHKJON. 3092 KPEBETOK W HAYIJIHYC LHKJIONOB 10
IIOJIOBOH 3peJOCTH NPOXOAAT pSA BO3pPAacTOB, HO IOCTIM-
6puoHaJbHBle Tpeo6pa3oBaHus o6enx Gopm OTAHYAIOTCHA 110
CBOEMY XapaKTepy. ¥ LHKJONa B 3TOT NepPHOJ HapalllHBaT-
¢ BCe IOCTJIapBajibHble CETMEHTH TeJa, 303a— C CaMoro
HayaJsia noJiHOcerMeHTa.
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91 Tlocram6puonanbhoe pasputue Penaeus (mo Korschelt a. Heider,
1902). A —naynnuyc B sitne; 5 — Haymiuyc; B — nmpoTo303a;
I' — 303a; J1 — musuc; E — B3pocnast KpeBeTKa:

T — IPyAHble CerMeHTHl, a60 — 6pIOLIHble CerMeHThl, TeA — TeNAbCOH, Yp =
ypomnoabl; npoyHe 06O3HaYeHHSI CM. DHC. 20






