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OOLLne npusHaku

* 1. BHyTpeHHHI OCEBOW CKEJIET — XOpJa (pa3BUBACTCS W3
SHTOJICPMBI), KOTOpas y HM3IIMX XOPJOBBIX COXPAHSECTCS B
TCUCHUE BCEU KHW3HU, a Yy OOJBIIMHCTBA IMO3BOHOYHBIX B
OHTOT€HE3€ 3aMEIACTCs TI03BOHOYHBIM CTOJIOOM.

* 2. HepBHas cucrtema B BUJi€ HEPBHOM TPYOKH (pa3BUBACTCA
M3 DKTOJECPMBI), JEKaIECH HaJl XOPIOM.

o 3. [IumeBapuTenbHas CUCTEMa PACIIOI0OXKEHA IO XOPAOH.
Ee nepennuii otaen (M1oTkKa) MPOHU3AH KaOCPHBIMM IIEIISIMM.
JKabepHble M€ y O€CUEpENHBIX M PbhIO COXPAHSIOTCS B
TEUECHHE BCEM JKU3HM, a Y APYTUX MO3BOHOYHBIX OHHU MUMEKOTCS
JIWIIb B AMOpPHOreHe3e, a 3aTeM 3apacTaloT M Yy B3POCIBIX
0C00€eM OTCYTCTBYIOT.
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O0OLme npusHaku
* 4.  KpoBeHOCHass  CHCTeMa  3aMKHyTas,  CEpAle
PacIoI0KEHO Ha OPIOIIHOM CTOPOHE TeJIa.

* 5. JIBYyCTOPOHHSISI CHMMETPHUS TENA, TPEXCIONHOCTb.

* 5. BTopr4HOPOTOCTh — y XOPJIOBBIX POT B 3MOPHUOTECHE3E
3aKJIAABIBACTCS  BTOPUYHO, HA  IPOTHUBOIIOJIOXKHOM  OT
NEPBUYHOIO PTa KOHIE; M3 MEPBUYHOrO pra (HOPMUPYETCS
AHAJILHOE OTBEPCTHE.

* 0. Bropuunas 1oioCTh Tela — IEIOM, KOTOpas
(opMuUpyeTCsT MEXKAY JHMCTKaMHU ME30J€pMbl M BBICTIIAaHA
BMUTEIIMEM ME30AEPMATIBHOIO IIPOUCXOKICHUS.
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* Bkiro4aeT HECKOJIBKO KJacCOB (HaAIIpUMED, aCIUANH, CaIbIIbI,

aTMEeHINKYJIIPUHN ) )KUBOTHBIX, OOMTAIOIINX B MOPCKUX
BOJIOEMaX.

 MHorue BeayT IPUKPEILUICHHBIA 00pa3 JKU3HHU, HO €CTh U
CBOOOTHOILIABAIOIIAE BUBI.

* (CHapyu T€JI0O HOKPBITO 0CO00H 000JTOUYKOM.
* JIuTaHMe MaCCUBHOE, KaK y JIAHIIETHHKA.

* T'epmadpoauThl, TaKKE CIIOCOOHBI K OCCIIOIOMY
Pa3MHOXKEHHIO II0YKOBAHHEM.

onoBHOMN Ny3bipb

HepsHas Tpybka

e Pas3BuTHE C ITUYUHKOMU.

Xopaa

* VY B3poCIbIX (OPM HET XOPAbl U HEPBHOU TPYOKHU, KOTOPHIE

XOpo1IoO BbIPA’KCHBI Y TUYHNHOK.
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MNoaTun O60N0YHUKHU
(JTuuMHoOYHOXOPAOBbLIE, UNU TYHUKaATDI)

He PBHbIN y3en

e nesHaHble paspesbl rMoTKH

BKAtOYaeT okono 1500
BUAOB MOPCKUX
XOPAOBbIX YXUBOTHbIX.
Y 060/104HUKOB
OCHOBHbIE NPU3HaKU
Tuna

XopAaosble OTYETINBO
BbIPaYKeHbl TO/IbKO B =pocras
NNYNHOYHOM
BO3pacre.
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OO0O0JOYHUKH TIOJYYWJIM CBOE Ha3BaHHUE
ot Jlamapka m3-3a TOTO, YTO MOBEPX SMUICPMHCA
y HHUX HaXOOUTCS TyHHKa - HEKJICTOYHAs
000JIOYKa, BIIOJIHE OTACICHHAd OT KOXU WU
3aKJIF0UaroIias Tejao B YIaKUil MEIIOK.

TONMMHOW W MUJIOTHOCTBIO TYHHMKA
ACIMIUM - IPUMEPHO Kak Oymara. A JIeJio B TOM,
YTO €€ XMMHMYEeCKYK OCHOBYy oOpa3syer

1eJIJII0JI03a - TIOJIMMEPHBIN YIJIEBOJ,
pPACIIPOCTPAHEHHBI Yy PACTEHUHM U Yy MHOIHUX
ONHOKJIETOYHBIX, = HO  KarerOpu4eCKu  He

BCTpG‘-IEIIOIlIPIﬁCH HH Y KaKHUX OPYI'UX KUBOTHBIX.

[Toxkanyu, 3TO caMblil YHUKAJIbHbIN
NpHU3HAaK rpymsl Tunicata.
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[loaTun Eecqepengle

1. K aToMy moaTuIy OTHOCST OAWH KJIACC — IOJIOBOXOPJOBBIC C OJHUM
OTPAJIOM ¥ OJHUM CEMENCTBOM.

2. Bcero B moatuil BXOOuT 0K0J10 30 BHUIOB.
3. XapakTepHuCcTHKa MOATHIIA IIPOBOIUTCS Ha IIpUMEpe JIaHIICTHUKA.

4. JlannetHuk ObL1 BrepBeie onucad B 18-om Beke 11.C. [Tammacom.

5. D10 XUBOTHOE IMHON 5-8 cM, obuTaromee Ha MHEeCYaHOM [JHE
TeIIbIX MOpel. Teso ckaTto ¢ OOKOB, MO €ro CIIMHHON CTOPOHE TAHETCS
CIIMHHOM IUIAaBHUK, @ HA KOHIIE HAaXOIUTCI XBOCTOBOW IUIABHUK
JAHIETOBUIHON ¢opMbl. Ha mnepenHeM KoOHIE Tena HaXOIUTCS

MPEAPOTOBOE OTBEPCTUE, OKPYKEHHOE Iy ATBI[AMUA.
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CTpoeHme J'IaHLI,eTHI/IKa

 KoxXHBIM IOKPOB 00pa3oBaH JMIHUJICPMHUCOM (ITO
OJJHOCJIOMHBIM DHOUTEIMN) U ACPMOU (COCTUHUTEIIbHAS
TKaHb). B snuaepMuce HaxogaTcs OJHOKJICTOYHBIC
KEJIE3bI, BBIACISIIOIINE CIIM3b, KOTOpas MOPEaOXPaHSCT
KUBOTHOE OT MEXAHUYECKUX TMOBPEXKIACHUM IIPU
3aKallbIBAHUH B TPYHT.

* Myckyaarypa ciado guddepeHnupoBaHa.

* Ckener o0pa3oBaH XOpAOHW, COXPAHSIOIICKHCSA B
TEUCHUE BCEU JKMU3HU JIAHLICTHUKA.



1. Moarosoi ny3bipék

2. Xoppa

3. HepsHas Tpybka

4. XBOCTOBOW MNnasHUK

5. AHanbHoe oTeBepcTue

6. 3aaHui oTaen KUWeYyHuka
B BUAE TPyDKu

7. KpoBeHocHas cucrema

8. Atpuonop 16. Masku lNecce

9. OkonornoTo4Has nonocTb 17. Hepsel

10. XabepHas weny 18. MetanneepanbHas cknagka
11. Mortka 19. Cnenoi ne4yéHouHbIN BLIPOCT

12. PoToBas nonoctb

13. OkonopoToBbie Wynanbua

14. MNpeapoToBoe OTBEpPCTUE

15. lNoHapab! (SMYHUKKU/CEMEHHUKM)
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CTpoeHme NaHUEeTHUKa

JIlIs  JIAaHIIETHUKA  XapaKTEPEF
PUIbTPANMOHHBIA THUII TATAHUA. |
C [TOMOILIBIO OKPYKAIOIIIX [0N0BHOW OTAEN NaHUETHUKa
POTOBYIO  BOPOHKY  IIyHaJliell |
MEPLATEIBHOTO JIUTENIUA TOJOCTH
3TOW BOPOHKHU CO3/IAETCS TOK BOJIbI. Z?;‘;,‘i‘jf,,e
Boma ¢ pa3nuMyHbIMM YacTUIAMHU
yepe3 poOT MOCTYNAET B IVIOTKY, IJIE UWnasus —
3TU YaCTULbl 3aACPKUBAKOTCI, a
3aT€M  TOIAJAr0T B  KHUIICYHUK

KOTOpbIH HE Au(dEpeHIIUpOBaH He

Okonoporossie

OT/ICJIBI.
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CTpoeHue naHueTHuKa

* OT nepeaHed YacTH KHUIIKU

_—

OTXOOUT CJICTION BBIPOCT, g
HA3bIBAEMBII MEYEHOYHBIM. €r0 > :
KJIECTKH BbIPa0AThIBAIOT

MUIIECBAPUTEIBbHBIE (PEPMEHTHI.

p102 3AJ3U MOJ|OY [BSI0Q

2 SIS 112

* [7noTky IIPOHU3BIBAIOT
KadepHbIe 1IeJIu.

* OHu OTKPBIBAIOTCS B
OKOJI0Ka0EpPHYH IOJIOCTh, U3
KOTOPOH BOJA YIAJSIETCS HAPYXKY
4yepes CIelualbHOE OTBEPCTHE.
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CTpoeHme naHu,eTHlea

* KpoBEHOCHass CHUCTEMAa MMEET OAMH KPYyr KPOBOOOpAaIleHMS.
Cepana HeTt, ero (PyHKIHIO BBIIIOJHSIECT OpIOIIHAS aopTa.

 BrimenurensHas CUCTEMa  MpeACTaBJIcHA  He(PPUIAUSIMM,
pacrojiaraloluMucs B 00j1acTy MOTKU. OJHUM KOHIIOM Hedpuauu
OTKPBIBAIOTCS B MOJIOCTh Te€jla, JPYrMM — B OKOJOXXKAOCPHYIO
MMOJIOCTD.

* HepBHas cucrema npeacTapicHa HEPBHOM TPYOKOM, OT KOTOPOU
OTXOJAT HEPBHI.

CNHHHaA aopTa BE&HbI

WabepHsle apTepHn i
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BbiaenutenbHaa cuctema naHueTHUKa

Hedpuanun naHuetHukKa:

A - uenblim KaHaney c
HedpocTOMmamm 7
coneHouuTamm;

b - 4acTb CTEHKMU
BblAS/TUTENBHOIO KaHanbua C
cnasawmmm Ha Heun
coneHouutTamm:

1 - BepxHUM KoHel, »abepHoi

wenwm; 2 - oTBepcTue
no4ye4yHoro KaHanbua B
OKoNno)abepHy nonoctb; 3 -
HedpoCcTOMbI
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CTpoeHne naHUEeTHUK

* JIaHIEeTHUKH — 3TO PA3ACIILHOIOIbIEC JKUBOTHBIE.

* B mojoBeIX kene3ax 00pa3yTCsl TaMEThl, KOTOPBIE

4yepe3 BBIBOJATCS B BOJY.
*  OII0I0TBOPEHUE HAPYKHOE.

* Ilocae omIoA0TBOpEHUST (QPOPMUPYETCS SHIIO,
KOTOPOTO PA3BUBACTCSA CBOOOAHOIIABAIOIIANA JJUYHUHKA.

N3

* PazBuTHe JaHUETHUKA ObUIO BHEpBbie H3y4deHO A.O.
KoBaneBckum B 19-oM Beke, KOTOpBIM M J0Ka3ajl, 4TO
JTAHHBIA OPTAaHU3M OTHOCHUTCS K XOPJAOBBIM >KHUBOTHBIM.
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JTaHUETHHE HHMEeeT:

HePBHAA TPYOKA
HabePHBIE  IHMEBAPHTE ABHAS
LiE 1 CHETEMA

* xopdy
® CMUHHOI Moz2 Had xopdot .
¢I1IIHH'III-II
* KpogeHOCHYH CUCMeMY IaMKHYIMO20 muna O 0EA
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groundhog

amphibians
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Knaccudukaums Mo3BOHOUYHBbIX

Okono 39 Tteic. BHAOB. OOMTAIOT B HA3€MHO-BO3IYIIHOM,
IIOYBEHHOM W BOJHOM Cpeiax.

Oo0me npu3HaAKH

1. Ckemer TIpeACTaBICH MO3BOHOYHHKOM, YEPEIOM M
KOHCYHOCTSMH.

2. B HEpBHOM cHCTEME MOSIBISETCS TOJJOBHOM M CIIMHHOM MO3T.
3. EcTb cepaiie.
4. OpraHbl BbIJICICHUS — IMOYKH.

Oco00eHHOCTH CTPOCHUS

Y Ha3eMHBIX I[IO3BOHOYHBIX BBIJCISIOT TOJOBY, II€IO,
TYJIOBUIIE, 2 Mapbl KOHCUHOCTEH M XBOCT, Y BOIAHBIX — T'OJIOBY,
TYJOBHIIIC, IBE ITApbl KOHEYHOCTEH U XBOCT, IIICH OOBIYHO HET.
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CTpoeHl/le I'I03|30H0L|Hb|x

 IlokpoB Tesa MpeACTaBICH KOXKEH, COCTOSIICU
M3 MHOT'OCJIOMHOI'O SIIUTEINA U JEPMBI.

 Koxa MOXET OBITh IOKphITA 4Yemyeu (pbhIObl),
IMATKAMA M KOCTHBIMH IIJIJACTUHAMHU (PEOTHIINM),
EePbsIMU (OTHLIBI) WJIN BOJIOCAMU
(MJIEKOMUTAKOIINE); Y aM(PUONM KO)Ka roJjasi.

* B koxe pbiO, amMpuOMK W MICKOIHUTAOIIAX
Pa3BUThl MHOTOYMCJICHHBIC JKEJIE3bl, Y PEHTUINN U
ITHUIL OHA OTCYTCTBYIOT (KpOME KOIMYMKOBOM KEJI€3bI
IITHUL).
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CTtpoeHune [Mo3BOHOYHbIX
e Ckener  Bkimouaer 4
OTacJA. qCPpcCIl, ITO3BOHOYHHUK,

CKeJIET KOHEYHOCTEH U UuX
ITOSICOB.

* KoHneunocTu y pBIO
PEICTABIICHBI apHBIMHU
MJJaBHUKAMH, Y OCTaJbHBIX
MTO3BOHOYHBIX MapHbBIE

INIABHUKHW  IIPCBPATUJINCH B
KOHCYHHOCTH HA3CMHOI'O THIIA.
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CTtpoeHune [Mo03BOHOYHbIX
 JlnmeBapuTejbHAsE CHCTEMAa  BKJIIOYACT  POTOBYIO
[IOJIOCTh, IJIOTKY, IIMIIEBOJ, XEJIYJAOK, TOHKHU W TOJICTBIN

KMIIICYHUK, 3aKaHYMBAIOIIMICA AaHAJIbHBIM  OTBEPCTHEM.
dopMupyeTcs 3yOHasi cucTema.

* BrigensoT aBa THNa 3yOHBIX CHUCTEM:. TOMOJIOHTHAs (3yObl
OJMHAKOBbI 10  ¢GOpME W  CTPOCHHIO, T.€.  HE
nidGepeHInpOBaHEI) 5| reTePOIOHTHAS (3yOBI
ni(hEepEeHIUPYIOTCS HA PE31IbI, KIIBIKM U KOPEHHBIEC 3yOhI).

* [llumeBapuTenabHbIE XKeJie3bl XOPOLIO pa3BUTHL. lledeHb u
MOKEIYAOYHAs JKejie3a €CTh Y BCEX MO3BOHOYHBIX, HX
IIPOTOKU OTKPBLIBAKOTCA B JABCHAAUATUIIEPCTHYIO KUIIKY;
CJIFOHHBIE JKEJIE3bI BIEPBBIE MOABIISAIOTCS Y 36 MHOBO/IHBIX.
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CTpoeHune § @
[103BOHOYHbIX

 JlpIXaTeJbHast CHCTEMA
npeAcTaBiceHa xaopamu (y
pbI0) WM BO31YXOHOCHBIMH
OyTsSMU W JEeTKuMHu (Y
HA3€MHBIX TO3BOHOYHBIX ).

IIpecMmbBIKAa-
IOIIfH EeCs

IITTHIIBI

* Y 3EMHOBOJHBIX BAXHYIO
pOJdb B Ta3000MEHE HIpacT

KO2Ka.
MaexomuTamoIijue
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* KpoBeHocHass cucreMa Yy BCEX M[MO3BOHOYHBIX
COCTOMT M3 CEpJIa U COCYIOB.
* B 3aBUCMMOCTH OT Cpeabl OOWUTaHus, VY
[IO3BOHOYHBIX  JKHMBOTHBIX  pPa3BUBAIOTCS  OJUH
(KpyIJIOPOTHIE, PHIOBI) WA IBa KpyTra
Kp013006pameHH${ (Bce OCTaJIBHBIC)
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KPOBEHOCHAA CUCTEMA XOPOOBbIX
Knacchbil
pb|6b| 3EMHO- npecMbli- nTuubli MITeKoO-
BOAHble | Kalowwmecs nuTaoLwme

Cepaue

Cepaue Cepaue Cepaue Cepaue
ABYyXKaMep- | TpexkaMepHoe, | TpexkaMepHoe, YeTbipexkamep- |4YeTbipexKkamep
HoOe, OOUH ABa Kpyra ABa Kpyra Hoe, ABa Kpyra Hoe, ABa Kpyra
Kpyr KpoBooGpa- KpoBooOpa- KpoBooOpalleHUgKpoeoobpaule-
KpoBooOOpa- | weHusn weHus HUSA
weHusn
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CTtpoeHune 1o3BOHOYHbIX
¢ BI)IIIGJII/ITCJII)HaH CUCTcMa Yy IIO3BOHOYHBIX JKHMBOTHBIX
npcaACTaBJIICHA PA3JIMYHBIMHA THIIAMHU I1OYCK.

 Haubonee nOpUMUTHUBHOE CTPOCHHE HMEET MPeaANnovKa.
[Ipennoyka (pyHKIMOHHUPYET TOJBKO Y HM3IIMX ITO3BOHOYHBIX
Ha CaMbIX PaHHUX CTaJAUIX SMOPHUOHAIBLHOTO PA3BUTHSI.

* bonee coBepmieHHBIM OpPraHOM BBIJICJICHUS  SIBJISICTCS
TYJOBHIIHAS WJIM NepBHYHAs mouyka. OHa xapakTepHa IS
pBHIO U amPrOuH.

* VYV penTwinid, NTHUIl U MJICKOTIUTAIOIINX BO3HUKAET Ta30Bas
WM BTOPUMYHAs MOYKa (HA CTaauM 3apojbIlIa y HUX
(OYHKIIMOHUPYET NMEPBUYHAS MTOYKA).
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CTpoeHme [103BOHOYHbIX
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b — lNepBn4Has
No4Ka B — BTopuiHas

A - npepnoyka
noyka
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JBOAIONNE BMAEMHEAMI(WI CHCTEMDI

NPOTOHEDPUAMA X SENEHLIE XENE3L!

Maamernan
xnerxa

BECNO3BOHOMHUE

BrnanvTensHuii KaHanew

NEPBUMHBIE (TYNIOBHULLUHBIE) NOYKK NonoeTETane

NO3BOHOMHBE
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CTpoeHl/le I'I03|30H0L|Hb|x

HepBHasi cucTeMa MO3BOHOYHBIX COCTOHUT M3 JBYX
OTAEJIOB: LEHTPAIHLHOIO (FOJIOBHOM M CIIMHHOKM MO3T)
U 1epu(epudYeCcKoro (HEpBBI, OTXOASAIIHAE  OT
rOJIOBHOI'O M CHMHHOTO MO3ra).

B TroJ0BHOM MO3Tr€ MO3BOHOYHBIX BBIJICISAIOT O
OTIEJIOB. IIEPEIHUM MO3T, CpEIHUM MO3I,
IMIPOMEXYTOUYHBIM MO3I, IIPOAOJTOBATBIM MO3T U
MO3KEUYOK.
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IlepeaHu MO3I OTBEYAET 34 MOBEACHUE KUBOTHOTO,
a TakXke aHalIm3 Hu 00padoTKy WH(pOpPMAaIH,
MTOCTYIAKOIIEN OT OPTaHOB YyBCTB.

CpeaHud MO3I COIEPKUT HEPBHBIE  IIEHTPHI
3PUTEIBHBIX  PEe(IEKCOB, OH  TaKXE  MOXET
KOHTPOJUPOBATH MTOBEAECHUE KUBOTHOTO.

B mpoMeKyTOUYHBIM MO3I ITOCTYHAIOT 3PUTEIBHBIC
MMOYIbChl, B JAJILHEHIIEM HAIPABISIONIUECS B
CPEIHUU MO3T.
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CTpoeHme |_|O3BOHOHHI:IX

 Tak)ke OH Yy4YacTByeT B PErylIsialuu OOMCEHHBIX
IPOLIECCOB M Pa0OTHI PA3IUYHBIX CUCTEM OPTaHOB.

* IIpomoaroBarbiun
NBIXaTEJIbHOU, KPOBEHOCHOW W IIHIIEBAPUTEIHLHOU

CUCTCM.

MO3r

KOHTPOJIUPYET

* Mo3Ke40K OTBEYAECT 3a KOOPAUHAIIMIO JIBUKECHUU.

MO3Ir

SEMHOBOITHBIX

pHC. 3
MO3T

MO3r

Ve

MPEeCMBIKA LUK XCA
T

//‘/ —/‘y/ N
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padoTy
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Pa3mMHoOXeHUe n pasBuTue NO3IBOHOYHbIX

* ]lo3BOHOYHBIE XKUBOTHBIE Pa3deJdbHOIOJIbIE, YACTO
C XOPOILIO BbIPAXKECHHBIM MOJOBBIM JUMOP(PU3MOM.

 JlosoBbIe :keJjie3bl MAPHbIE, HMMEIOT BBIBOIHBIC
IIPOTOKHU (CeMSImpOBOAbI 500 SIMLICBOJBI ).
OmnogoTBOpEHUE OBIBACT ABYX BHJIOB. BHeEIIHEE H
BHYTpPEHHEE.

* VY BOAHBIX JKHMBOTHBIX BO3MOKHBI 00a crioco0a, y
Ha3€MHBIX [IO3BOHOYHBIX — TOJBKO BHYTPECHHEE.

 Pa3BuTHE MNO3BOHOYHBIX JKMBOTHBIX MOXET OBITh
NPAMBIM WIH ¢ MeTaMoOp(}o30M (€CTh JIMYMHOYHAS
CTaausl).



