


nonmn BECHEPETHDIE
s/t. ACRANIA

NaccuBHbIN 06pa3s XU3HMK,

HEeT BbICLLUUX OPraHoOB 4YYyBCTB

U TOJIOBHOIO Mo0O3ra,

HeT Yyepena (Hem zonossi),

HeT NO3BOHOYHMUKa,

HeT cneuuanmn3mpoBaHHbIX XKabp
(ecmeo xabepHoie wenu),

HeT cepaua,

HeT noyek (emecmo Hux — nocezmeHmHo
pacnonoxeHHbie npomoHegpuduu),
nocerMmeHTHe pacnonoXxeHue roHaj,
OAHOC/NOUHbIV 3NUAEPMMUC.

™Mn XOPAOBbIE
t. CHORDATA

[ BYCTOpPOHHAA cMMMeTpUA
BropuuHopoTocTb

BTropuuyHasa nonoctb Tena (uenom)
MeTtamepHoCTb

Hanuuue xopabl
HepBHan TpybKa
FnoTtka c XabepHbiMmU LWenamm

noamn OBOJTIOYHWUKWU
s/t. Tunicata
(wm N"MYMHOYHOXOpPAOBDLIE
Urochordata

noarn MO3BOHOYHbDIE
s/t. VERTEBRATA

(wv yepenubie Craniata)

aKTUBHbIN 06pas
(\ }KUSHMU, =5

BbiCLUME OpraHbl _ [k
YyBCTB M rOJIOBHOM
MOST,

MOPCKHUE PUIbTPaTopbl

p ¢unerpatopsl, yepen;

B CTPOEHMUM He NPOABNAETCA NOSBOHOYHMK,

NMOJIHbIY KOMMIEKC cneu,ud)uqecmx cepaue,

YyepT XOpA0BbIX, NOYKM

Nno BHeWHemMy Buay HAaNOMHUHAKOT ; =

6eCrno3BOHOYHbIX. T




Osmee YUCNO COBpEMEHHblx CpEAM NMO3BOHOYHbBIX OTCYTCTBYIOT Buabl,

Begywme cuagaumin (npukpensiéHHbin) obpas XU3HMU.

BUAOB NO3BOHOYHDLIX OcobeHHOCTH mopdodusmonornueckon

OpraHusauMmM MNOSBOHOYHbLIX MNO3BONAAIT UM
npesbillaeT 40 TbICcAY YBEPEeHHO OpPUEHTUpPOBATbCA B NpPOCTpPaHCTBE,

OCYLECTBAATb C/IOXHbIe ¢opmMbl nNoBeaeHUA W
BlO‘p"t:R"OMné‘pjur-op,‘ey)l(:e _ : noapepXueatb BbICOKUWA ypoBeHb meTabonusma

cym,ec'rsosanu npencraamenu BCEX (0bmena BeTB)-

~ 9. >

nepuon

Myllokunmin gla}
fengjiaoa

MepBble NO3BOHOUYHbIE 06HapPYKeHbl
B KEMOBPUNCKUX OTNIONKEHUAX
(Bo3pacTom ok010 550 MUNNUOHOB NeT)
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noatun MO3BOHOYHbLIE (VERTEBRATA)
nnu yepenHoblie (Craniata)

pasaen pasaen YentoctHopoTtbie (Gnathostomata)

BecueniocTHbie

(Agnatha)

Hagknacc Pbi6bl e s
(PiSCGS) . : (Tetrapoda s. Quadrupedia)
Knacc Knacc Knacc : ! A 2 :
KpyrnopoTblie Xpﬂu.q,es-ble pbi6bI KOCTH-bIe pbi6bl 1HOBOAHb “Pe‘:‘\_‘b';l‘a'o_llll_lecﬁ
Cyclostomata) (Chondrichthyes)(Osteichthyes) . kil unu Pentununm

(Reptilia)
973 euda 27000 sudos

105 8740 sudoe

coepemMeHHbIX
eudos

noaknacc
Apxoszaspbl (Archosauria)

noaKnacc
noakKnacc
MukcuHbl (Myxini)
noakKnacc
MnactuHuyaTtoxkabepHbie (Elasmobranchi
noaKnacc
Nonactenépble (Sarcopterygii)
noakKnacc
Nyyenépble (Actinopterygii)
noaknacc
Yepenaxu (Testudines, s. Chelonia)
noaknacc
Nenunposaspbl (Lepidosauria)
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noaKnacc
LlenbHoronosbie (Holocephali)

rpynna Boicwue nossoHouHbie (Amniota




NPUHaZNeXUT
BKAOYaOLWen

Takomy dakKrTopy,
yepen, rMOTKY,

EAKABAGPHAYf

MO3r».

Imb6bpuoHanbHbLIe 3a4amMKu,
HepBHbiit rpebeHb

COBOKYI‘IHOCTb KIeToK, BblOoenawnWwunxcs U3 KpaesBblX
OoTAEeNIOB HEPBHOrIO Xenobka. 3T™u kKnetku obnapgator
cnocobHoOCTBIO MUIrpupoBaThb B OpraHuame n

obpa3oBbiBaTb pa3nU4YyHblie CTPYKTYpPbI.

M3 HI pa3BuBalOTCH MHOTUE 3IEMEHTbl HEPBHOW CUCTEMBbI,
NMUITMEeHTHbIE KMeTKMW, XpAWwu nuueBOro 4yepena, 4acTb
MO3roBbiXx 060Mo4YeK, HEKOTOpPbIe KNeTKU HaaNnoO4Ye4YHUKOB.
MpoussogHblie HI yyactBywT B oOpaszoBaHuu 3y60B M
hopMUPYOT neperopoaky Mexay aopTol U NETroYHbIM
CTBONOM.

HepBHan
NAacTUHKA

Murpayuumsa KNeTOK HEPBHOTO
et rpebHa u noxanusauuncrpykryp

nmMmu 06pa3OBaHHbIX o
| sKTopepma ——

HepBHbIN
rpebeHb

KaK

¢opma TéNa NO3BOHOYHbLIX
ron 0 BA yepen +rnoTKa + C/AOXHaA NonepeyHo-nosocaras
MYCKynaTypa + BbiCLUMEe OPraHbl YYBCTB + FOJIOBHOW MO3T

«Ba)Helwaa ponb B AOCTUXEHUM MNO3BOHOYHbIMU 3BONIIOLMOHHOIO ycnexa
bopmupoBaHue vy

CNOXKHYHO

dopmupyrowue

KTOoAEepManbHbIe

naaxkoabl (yroaueHma)

CTpYyKTypbl B ronoee 3mb6-
puoHa, c¢opMupyrumnecs B
MecTe KOHTaKTa 3KToAepMbl
c HepBHOM TpyOKoW.
Mnakoabl ob6pasywTcAa ny-
TeM YTOSUWEeHUs WUNU\U WH-
BaruHauum 3KTOOAEepMbl M
MUTpauumu U3 Heé KIeToK.
U3 nnakog ¢opmMupyeTtcs
XpycTanuk rnasa, cnyxoBo#
ny3bipék, OGOHATENbHLINA
3NUTENUN U opradH 6okKkoBON
NINHUMN.

Kpanuanbuble nnakopbl
ronosacTuka

HUX TrO/IOBbI,

nonepe4yHo-nosocaTyko
BUCLUEpaNbHY MYCKynaTypy, BbicluMe OpraHbl YYBCTB U HaKOHeLl, FoJI0OBHOM

2o0n08Yy

BeHTpanbHbiif y4aCTOK
nepegHeii yacTu
60KOBOM NNACTUHKMU
runomep

UCTOYHUK
BUCLEpPaNbHOM
(BHYTPEHHOCTHOM)

MYCKyNnaTypbl

BucuepansHan
MycKynatypa




dopma Tena Nno3BOHOYHDbIX
NMepBuuyHOoBOoAHbIe (pbibbl)

Tynosuuie ronoea

XBOCT

. BepeTteHoobOpa3sHoe unu topnegoobpasHoe
cxatoe c OokoB Teno.

. MocTtynatenbHoe ABUXeHUe ocylleCcTBINAETCH
3a cyeT u3arnbos xBocTOBOro oTaena

. XBOCT OKaAaHYMBAaeTCH WMUPOKUM M NITOCKUM
XBOCTOBbIM MNSIaBHUKOM (CRYXUT
NOBEPXHOCTbI CONPOTUBIIEHUSA TONKaKLWeEN
pbiOy Bnepen)

. MapHble nnaBHUKK obecneynBarT pbibe
paBHoBecue (NpegoTBpawatoT
nepeBepTbiBaHue BBepXx Oproxom)

. HenapHble nnaBHukn obecneuynBatoT
OONOJIHUTENbHYK YCTOUYUBOCTDb
(npenATcTBYOT OOKOBLIM pacKkaYyMBaHUAM
Tynosuua)

. TonoBa HeMoABUXHO NpPUKpennAeTcH K
TynoBuily (obpasyeT cBoeoOpa3HbIW KNUH
«pa3pesarwunu» Boay)

H&BGMHQIG NO3BOHOYHDbIE

ronoea |, XBOCT

TyNOoBULLE

. Dopma Tena 4ocTaTto4yHO pa3HoobOpa3Ha (B

MeHee NNOTHOW BO3AYWHOW cpeae oTnagaer
HeoOxoaAMMOCTb UMeTb TopnegoobpasHoe
Teno).

. FTonoBa nepecTaéT BbINONMHATbL (pYHKUUIO

KNMUHa pa3pe3aloliero nnoTHyl cpeay;
nNoABNAeTCH WeWHbIW oTaen, obecneyuBato-
WKUU NOABUXHOE COeJUHEHUE TOJNIOBbI C
TynoBuuem (ynyywaeTcs opueHTauus B
npocTpaHcTBe).

. XBocTOBOM oTAen (BO MHOTMUX rpynnax)

YMéeHbllaeTCH.

. HenapHble nnaBHUMKKM peayuupyeTcA.
. MapHble NNaBHUKKU NpeBpallalOTCA B pblyax-

Hble KOHEYHOCTHU CNOCODOHLIE npunoaoHuMaThb
TeJ1O XXUBOTHOTO.

2 an nepegBuUXeHUU XUBOTHDbLIE OTTAJIKUBaAKT-

CA 3aAHUMU KOHEYHOCTHAMMU, nNepenHue —
ABJIAKTCH CBOEOﬁpa3HbIMM «noaCTaBKamMu»,
yoepXnBawoUWMMUN TEJIO B TOPU3OHTAJIBHO
NMOJIOXKEeHUun



X dopma Tenay no3BOHOUHDIX,
nperepneswux rnybokyio cneyunanmsaymio

b

Y MOPCKUX KOHbLKOB
XBOCT CAYXMUT opra-
3 "“‘?'\5 HOM XBaTaHuA, a ne-
’ /\ peABUXKeHUe ocyllec-

TBAAEeTCA 3a CYeT BOJI-
& HoobGpa3HbIX usrnbos Kutbl u ﬂ,eﬂbd)MHbl nepeasurardTCcad 3a cYer M3rnbos XBOCTOBOrO

4‘ D
-~~~

otaena (nonactu XBOCTOBOrO NJaBHMKA PacnoNoXeHbl B FOPU3OH-
TanbHOM Nnockoctu). LLleHbIW OoTAEN peAyuupyeTCca U FToioBa yTpa-

Na/ CNMMMAHHOIO N/1aBHUKa
YyuBaer l'IO,U,BM)KHoe coeaguHeHue C Tysosuuiem ()KM3Hb B MJIOTHOM

5% cpepe!ll!)

YAUNbULUKHK AL TP

MCNONb3YIOT e g~

rpyAHble

NAAaBHUKU ANA 47 B h_\ cnenbiw KpoT

nepeABUXKEHUA (oTpsg rPbI3YHbI) (o HACEKOMOﬂp,HbIE)

no AHY Y JUBOTHbIX, Begyuwux I'IOASEMHblM
HEKOTOpre MIIEKONMIAIoNIME | S0pds MMsHW TIDANEXOAVT YKODOUSHNO
BblpaboTanu ocobbii cnocob oy Eneraer OpMY  KAMHA  WAM
nepensuXeHua - NPbIXKHU nonatbl (nnoTtHas c ega !l1). OpraHbl

KOonaHuAa MOTryT pasoBbiBaTbCA 3a

CYEeT pa3HbiX qacreu Tena.

bunepanbHoe
nepe.qgu)q(eHue CnocobHOCTb
: = s MUBOTHbBIX K
=i cnoco naaHupyowemy

MpuAOHH bl obpas HU3HU NoKoOMoOuMM MO nnér
NPUBOAUT K CNJOUWMUBAHUIO Tela TBEPAOM CYlueCTBeHHO
B cnMHobGpwwHoOM (cKaTbl) uau NOBEPXHOCTH B pa3HbiX rpyn-
natepanbHom (kKkamb6anml) npu nomoum nax MnNoO3BOHOUY-
HanpasneHuax. Y ckatos & ¥ HbIX MPOMUCXOAUT
noctynatenbHoOe JBUXeEHUE - ABYX napHbIX yTpata KOHeuHo-
OCYLWECTBAAETCA NPU NOMOLLM . KOHe4yHoCTeu cTen, 06y6cnos-
BULOU3IMEHEHHDIX TPYAHbIX ’c‘ﬁgz'gga%: bimM#u

NMAaBHUKOB nepeasuXeHus



[poKCcuMManbHO
(6nauniKe K Tynosuyy)

AucTtanbHO
(panbwe or TynosuuLa)

[Oop3anbHoe (CNMHHOE) HanpaBaeHUe

BeHTpanbHoOe
(6prowHoe)
HanpasaeHue
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= 3yObl HOITH,
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R0~ leonokHucmoii = yewyn MOKPOBHbIE
=CE o coeduHumenbHoli =8 KocTu
& 5 5 MKAHbIO, hopmupyem g
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i % § DMOPHYIO PYHKYUIO g-
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Ko)a 3awuuaer TeN0 OT WUPOKOFo CNeKTpa
BHELWHUX BO3AEWUCTBUMU, yyacTByeT B pa3sHoobpa-
3HbIX Npoueccax Xu3HeAeATeNbHOCTU; NpeacTaB-
NAeT MacCUBHOE peLenTopHOoe Nnose pasInyHbIX
BUAOB NOBEPXHOCTHOW 4YyBCTBUTeNbHOCTU. KoxXKa
ABNAeTCcA cambiM 60NbWIMM NO NAOWAAM OPraHOM

KOXHDbIE XXEJIE3bl, oAHO- U MHOTOK/IeTOYHbIE MNpPO-
U3BOAHbIE aNUAepMuUca. BoiaenawtT Ha NOBEPXHOCTb
KOXHOro MOKpOBa pa3/iMyHble BelecTBa, KOTopble
06pa3yT cMa3Ky, cnocobCcTBYOT TEPMOpPErynayuum
opraHusma, BblBeAeHUID MNPOAYKTOB pacnaja,

- MOryT y4acreoesatb B XEMOKOMMYHUKaUuuu, sauurte

U HanageHnmM urT. Nn.



Myckynartypa

ComaTunuyeckan

MycKynatypa Tena — OCHOBHasa macca Myckynatypbl. O6ecneuuBaer
ABUXeHue. COCTOUT M3 MONEPeyHOo-No/IoCaToOM MbILIEeYHOW TKaHMW.
PazeuBaeTcAa U3 BHYTPEeHHEN YacTU COMUTa — MUOTOMa.

Y HU3WKUX NO3BOHOYHBIX MUMeeT
CerMmeHTUPOBaHHbIN Xapakrep.
Myckynatypa ronosbl M NapHbIX
nnasHUKoOB npeobpasyetrca B
MYCKY/IbHbIE MYYKHU.

y BbICLUUX NO3BOHOYHDIX,
obnapgawWiMXx MHbIM cnocobom
nepenBUXeHUA (pblyaXKHble
KOHe4yHocTu!) cermeHTayms
HapywaeTtca. O6pa3ywTca
MYCKY/IbHbI€ NYYKU U IEHTHI.

Muomep (MycKynbHbI
cezmeHm) usz myaosuwa
pbibbl

Moiwybl (MyCcKynbHbIe
ny4YykKu) nepedHell
KOHeYHocmu

BucuepanbHan

MycKkynatypa KULIEeYHUKa 7]
HEKOTOPbIX APYIMX BHYTPEHHMUX
opraHoB (cocyaoB, KaHanos).
NpeacrtaBneHa rnagKou Mbiliey-
HOW TKaHbl. Ob6ecneyuBaer, B
YaCTHOCTU, [ABUXEHUE nNUMK B
KULIEYHUKE U COKpalleHue cTe-
HOK  KPOBEHOCHbIX COCyAoOB.
NMpoussogHoe 6pOWHOro oTaena
mMe3oaepMbl (60KOBOW NNACTUHKM)

Myckyaamypa moHKo020
KUWeYyHUuKa



