OCHOBbI
CPABHUTEJNIbHOW
AMBPNONOI A




OcHoOBHbIE NPUHLIUNBL PA3SBUTUSA KUBOTHBIX:

3aKOH 3IMOpUOHaNbLHON ANBEpPreHUnn: odwee AnNs AaHHOIO
MopdororM4ecKoro Tuna XMBOTHbIX obpa3yeTcsa B aMOpuoreHese
paHblle, YeM cneumanbHoe (CHa4yana 3aknaabiBaloOTCHA NPU3HAKMU,
XapakTepHble Ansi Bcex 6e3 NCKn4YeHus npeacraBuTenien 4aHHOro
TUNa, a NOoToM Oosiee YacTHble U, HaKOHel, cneyuarnbHble.

3aKOH 3apoAabIleBOoro cxoacrtBa (3akoH bapa): aMOpuoHbI A
Bbicwen (hopMbl AAHHOIO TUMa HUKOrA4a He NOXoAsAT Ha ApPYryro K. Bap
dopMy B3pOCOro XXMBOTHOrO, HO TONIbLKO Ha ee 3apoablLL. (1792-1876)

BrnoreHeTU4YeCKMN 3aKOH: OHTOreHe3 ecTb KpaTKoe NOBTOpeHue £ )
domnoreHesa (B 4eUCTBUTESIbLHOCTU, pevb UAET O PeKanuTynsauum He “; ;
Bcero ¢punoreHesa, a NnuWb OTAENbHbIX MPU3HAKOB UMN CTPYKTYP).
®* NnaryiIMHreHeTU4YeCKMe NpU3HaKu: X obpasoBaHue NOBTOPSET , S’
opraHbl NpeakoBbIX hopM (xopaa, xabepHble LWenu YenoBeKa); N
® LLleHOreHeTU4YeCcKne Nnpu3Haku: HoBonpuooGpeTeHHbIe CTPYKTYPHI, ®. Mionnep
No3BosiAOLWUe 3apoabilly NPUCNocoounTLECA K YCNOBUAM cpeabl, B ‘.(1821»1.;8;)
KOTOPOU NMPONCXOAUT ero passutve (aMHUOH, annaHTouc). [, A
NMpuMmeHeHUe bMoreHeTN4YECKOro 3aKoHa orpaHu4YeHo 2emepo-
XPOHUSIMU (M3MeHeHueM B Xxoae 3BONMIOLUN BpeMeHU 3aKrnaaku opra-
HOB: 3afiepXkKa (peTapaauusi) unu yckopeHue (akcenepauus)) u 2emepo- ‘ ‘
mornueu (u3ameHeHUeM obnacTu Tena, Nno CpaBHEHMUIO C NPeaKOBOW ‘ 3.eKKen
dopMOU, B KOTOPOU NPOUCXOAUT 3aKraaKa opraHa y AaHHOro Bmaa). (1834-1919)
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Ko.ggglflﬁg?gbﬂf dunoreHna Metazoa
(mo AQoHaya, 2005)
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OpanbHas AbopansHas OpasbHas
3KTO€E Ma; 3KTOA€pMa 3KTOAEpMa
18

BereraruBHas
IUTAaCTHHKA
, (8)
CkeJleTOreHHbIE : CkeneToreHHnIe
Mnxpome?m MHKpPOMEPEI
8) Mauisie
MHKpPOMEPEI

(4)

AbopanpHas
9KTOZIEpMa

Mansie
MHKpPOMEPBHI




PaHHee passuTtue: bnactyna

B uenoGnacmyne KaXaaf KrieTKa CTeHKU KOHTaKTUupyeT € XnaKoCTbio Gnacrtouensa un c
rMaqimHOBbLIM CJ10€M. 06pa3yroT NMMNOTHbIE KOHTAKTbI APYyr C APpYyrom.

ConpsaxeHHOCTb YBeSIMYeHUA NOBEPXHOCTHU
onactynbl n hopmMupoBaHus bnacrouens:

¢ ocyuwiecTBIsieTcsa noa AEeNCTBUEM CUT

camMoro bnacrouens: agaBreHue XUAKoCTU Ha
6nacToMmepbl NPMBOAUT K OpUEHTaLun ANTIMHHOM
OCM KIeTKU TaK, YTO eé AeneHne He HanpaBneHo
B CTOPOHY 6nacTouens — pacnpocTpaHeHue
Bwunpb (K. Dan, 1960)

®* umeetT 3HaYeHue pa3Hasd aareaMBHOCTb

KINeTOK no OTHOLUEHMUIO APYr K APYTY U K
rmaniMHOBOMY CJI010, OKpYXaloweMy 6nacTyny:
MNoKa KrfeTK1 OCTaloTCA MPOYHO CBA3aHHbLIMM C
rManuHoOBbLIM CIOEM, eAUHCTBEHHOM
BO3MOXXHOCTbLIO 4SSl HUX OCTaeTCs paclumpeHue
NOBEPXHOCTM KNETOYHOro NnacTa — yBenuueHne ePeBapuBaioliero obomnouxy,

noBepxHocTu 6nactynel (L. Wolpert, 3apoAblll cTaHOBUTCA
T. Gustafson, 1961). cBoGoAHOMNNaBaoWMM.

BmacTouems

1\

1

PecHMYKM Ha Hapy>XXHOU
NOBEPXHOCTU GracTynbl
NO3BOJIAIOT €M BpallaTbCA BHYTPU
000sI04YKU ONNOAOTBOPEHMUS.

PepmMeHmM ebinlynieHus
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SMCs are Required Late in Gastrulation
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acTpynauus y urnokoxux (4)

®dus10noduUU KNEeToK BTOPUYHON Me3eHXUMbIl, NPOCTUPAsACh Yepes
XXUOKOCTb, coaiepXallylocs B bnacrouene, yctTaHaBnuBaloT
KOHTaKT C NOBEPXHOCTbIO €ro BHYTPEHHEeN CTeHKM!.

® KNEeTKU NnepBnNYHON Me3eHXUMbI
o0pa3yrT CUHYUmMuUasibHblie mMsKu.

® KNEeTKU BTOPUYHON ME3eHXUMbI
pacceuBaroTcAa B bnacrouene,

nponudepupyrot, popmmnpys
Me3o4epMaribHble OpraHbil.

UHBarmHupoBaBLuas obnactb — apXeHTepoH
(2acmpouernb), otBepcTHe apxeHTepoHa —
Gnacrtonop.
Ha mecTe KOHTaKTa apxeHTepoHa CO CTeHKOMU
G6nacTouens hopmupyetca poToBoe oTBepcTue
(cnnBasicb ¢ apxeHTepOHOM obpa3yeT HenpepbIB-

HYIO NULLeBapuUTesibHYK TPYOKy, a 6brnacrtonop
CTAaHOBUTCSH aHalNlbHbIM OTBEPCTUEM).




JNluumnHoUHaa cTaamua U MeTamopPo3 UrNOKOXUX

® coKpalleHus cpunonoaun Takke y4acTBYHOT B PACTAXKEHU

apxeHTepoOHa u N3rnbaHumn NepBUYHOMN KMULLKU B CTOPO
oyayuwen opanbHOM obnacTtu.

® 0QHOBPEMEHHO NPoUCXoauT CYyXeHMe aHMMarnbLHOn
obrnacTu racTpynbl U paclUMpeHue BereTaTuBHOMN.

JlnunHka koHn4Yeckomn hopmMbl — cmadusi MPU3MbI.

Nepen obpa3zoBaHMEM POTOBOro OTBEPCTUSA U3 apXeHTepoHa
BblaenseTca YesiomuYyeckasi Mesodepma.

LlenoMmnyecknn mewloK BO3HMKAeT Ha BepLUMHEe NepBUYHOMU
KULLKU — HeNapHbIn 3HTepoLesb (BO3SMOXHO ero BO3HUKHO-
BeHUe B Buae napHbix obpasoBaHMin), noapasnensowmmcs
Ha nNpaBbIX U NeBbIU YEeJ/IOMbI (AenaTcsa Ha nepeaHun
(akcouensb), cpeaHun (2udpouesib) n 3agHUN (comamouersib)
oTaens.l).

ST SR A TR

GHaCTOﬁOp CKeneTHaa urna

Henpsmoe pa3Butue (MeTtamopdo3 NMMUYUHOK, B XO[e KOTOPOro oopasy-
eTcs pagvanbHO-CUMMETPUYHbLIN 3a4aToOK byayuien Bapocnon opmbi:

® NNAaHKTOTPOMHON (NUTaeTcs NIaHKTOHOM)

L

* neunToTPodPHON (MMeeT 3anac NUTaTenbHbIX BELLeCcTB).
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B racTtpyne npe3ymnmueHasi HeUpo:e
oToNnUT BeretTaTMUBHOM ob6nactu (romonoruny




Komxxast ,
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SxTome prIaTE Hoe JHO Bac Ty B
(X HLIe YHAA IHTOJEeprIa)
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A.O. KoBaneBCKUMU
(1840-1901)




HononHutenbHaa nutepatypa No Teme:

* UsaHoea-Ka3zac O.M. CpaBHUTenbHasa aMopunorornsa 6ecno3BOHOYHbIX.
HoBocubupck, 1975.

* UeaHoesa-Ka3ac O.M. DBonoLUMOHHAA IMOpPUONOrus XnBoTHbIX. Cnb.,
1995.

Electronic resource: http:// www.zoology.wisc.edu/urchins
The Sea Urchin Embryology Tutorial.



