Tema:
Hagknacc HaseMHble MO3BOHOYHbIE
(Tetrapoda)
Knacc 3emHoBogHble (Amphibia)
3agayun:.

N3yunTb XapaKkTepuUCTUKY Kracca u
buonoruio npeacraBUTENeEn Knacca

Ilumenoes A.B.



XapakmepucmuKa Kracca
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nonocTb
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KULWEYHUK
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MOYeBOW Ny3bipb

3eMHOBOAHble — MepBble MNO3BOHOYHbIE XXMBOTHLIE, BbilleaLllmne Ha
CyLUy, HO He NoTepABLUNE CBA3W C BOOAHOU cpenon. AHaMHuu,
pa3MHOXeHMe NponcxoauT B BoAe, UMeETCH BoaHas pbldboobpasHas
nnymnHka. Kpome Toro, TecHasi CBs3b C BOAOW XapakTepHa angd
BGonbLIMHCTBA BUAOB 3€MHOBOAHLIX M BO B3POCIIOM COCTOSIHUK, NO3TOMY
OHW MMEIT NPUCNOCOBNEHNS K XXN3HN U B BOAE, N Ha CYyLUE.

[loKkpoekl npeacTaBrieHbl KOXeW, MArkou, rofion, NpoHnuaemMomn ans
rasoB 1 BOAbl.



XapakmepucmuKa Kracca
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Ckeniem u Mbiwubl. B ckenete nponcxoguT psig npeobpasoBaHun,
CBA3aHHbIX C Ha3eMHbIM 00pa3oM Xun3Hn. ObocobnaArTcA LWENHBIW K
KPeCTLOBbIN OTAESbl MO3BOHOYHMKA, MUMEKOLLME MO OAHOMY MO3BOHKY.

Uepen, ¢ NOMOLLIbIO ABYX MbILLEIKOB, MOABMXHO NPUYIIEHSETCA K
LUENHOMY MO3BOHKY.

U3 napHbIx rrnasHUKO8 MpecHOB0OHbIX Kucmeriepbix pbib Oris
rnepeodsuXXeHusi ro cywe popMupyromcs KoHe4Hocmu,
npeocmasrisouue cobou cucmemy pbidazoe. MyckynaTtypa yTpadmsaeT
MeTaMepHOoe CTpPOoeHMe, npeacraBrieHa MHOXECTBOM OTAENbHbIX MbILLIL,.



PUTTUANCTUEBAA
PbIBA ¥

[InevyeBou
nosc

[TneveBas
KoCcme

JlyueBas
Kocme

JlokxmeBas
Kocme

Kocmu nyved
nnaBHuKa

APEBHEE
3EMHOBO/4HOE v

[TneyeBou
nosc

[TneveBas
KOoCmb

JlyveBas kocme

JlokmeBas
Kocme

3anscmee

DanarHzu
naasyes

Ckenet
KOHEeYHOCTHU
cterouedana

CkeneT KOHEeYHOCTH
ABOSIKOAbILLALLEN
pbIObI




Xapakmepucmuka Kracca

XBocmamele becxBocmele

LbixamernbHasa cucmema. B npouecce pasButmna nNpoucxoauT nepexon
OT XXabepHoro AbIXxaHMA K Nero4HoMy. borbluoe 3Ha4YeEHUE UMEET KOXHOE
OblxaHue. [bixaternbHble NyTU pa3BuTbl cnabdo.

KpoeeHocHasi cucmema. Tak Kak NosiBUSTUCb JTErKUX, BO3HMKAET
neroyHbIn (Manbin) Kpyr kpoBoobpauleHnda. Cepaue amdpmnonn
CTaHOBUTCS TPEXKAMEPHbLIM, OT HEFO OTXOAAT TPU Nnapbl apTepuanbHbIX
ayr. ObMeH BeLLEeCTB eLle HE O4YEHb MHTEHCUBHbBIW, 36 MHOBOAHbLIE
OTHOCATCS K MOUKUIOMEPMHbLIM XUBOTHbLIM.




bOJIbLIOU KPYT
KPOBOObBPALLEHUA
(oH 6b1a u Y p616):

K BHYMPeHHUM
OP2AHAaM U KOXCe

MAJIbIN KPYT
KPOBOOBPALLEHUA :
om cepoya K neekum

u 06pamHo

CEPALIE

JIETKOE




XapakmepucmuKa Kracca

Nnarywea

HepeHas cucmema. B rofioBHOM MO3re yBenmunBarTCA U NOMHOCTLIO
pasgenaiTcs bonbumre nonywapus nepeaHero moara. CpeaHum mMoar u
MO3XXEe4Y0oK pa3BuTbl He3dHa4nTenbHO. OT ronoBHoro moara orxoaunt 10
nap YepenHoO-MO3roBbIX HEPBOB.

KnsHb B BO3OYyLLHOW cpefe npuBerna K NosiBNeHnto psiga ocobeHHocTen
B OpraHax 4yBCTB. 3a CYET BbIMYKI10M POroBuLbl 1 YNSIOLWEHHOIO
XpycTanuka ynydwaerca akkomogauus. [na npegoxpaHeHua rnas ot
3aCOpPEHUS U BbICbIXaHUA Y aMdndnmn NnosiBNSOTCA NOABUXKHbIE BEKU U
MUraTenbHbIE NEPETNOHKMN.



XapakmepucmuKa Kracca

[1na BocnpuaTns 3ByKOB B BO34YLLHOM cpeae nossnatTcs bapabaHHas
rneperoHKa, 3a Hem — 8030y WHasl rosioCme CPeOHE20 yxa U ofHa
CnyxoBasi KOCTOYKa — CMpPEeMEYKO, KoTopasd NpoBoAUT KornebaHus K
BHYTPEHHEMY YXY.

Eecmaxuesol mpybou nosiocTb CPeaHEro yxa coobuaeTcsi ¢ poToBom

nornocTblo. [NosaBnsawTca xoaHksl, BHYTPEHHNE HO3OPWN, HOCOBbLIE XObl
CTaHOBATCA CKBO3HbIMI.



XapakmepucmuKa Kracca

Muozoobpasue. B
COBpeMeHHOU dhayHe
Hac4uTbiBaeTca okono 4700
BNOOB 3€MHOBOHbIX,
KOTOPbIX pas3nensitoT Ha
oTpsgbl becxBocTtbie (Anura),
XBocTtaTtble (Caudata) n
besHorne (Apoda)

durnoz2eHusi. 3eMHOBOAHbIE
NOSABUNUCH B Nasie030UCKYHO
3py, B AEBOHE OT
MPecHOBOOHKIX KUcmerepbIX
— punuducmuesbix pblb
370-350 mnH net Hazaga.
CHa4ana nosiBunucb
uxmuocmeau, 3aTeM
cmezouegbarsbl —
NaHLUWPHOrosioBkIE.




XapakmepucmuKa Kracca

Muozoobpasue. B
COBpeMeHHOU dhayHe
HacuynTbiBaeTcs okosio 4700
BUOOB 3€MHOBOHbIX,
KOTOpPbIX pasnensitoT Ha

oTpsgbl becxBocTtbie (Anura),
XBocTtaTtble (Caudata) n
besHorne (Apoda)

durnoz2eHusi. 3eMHOBOAHbIE
NOSABUNUCH B Nasie030UCKYHO
apy, B 4EBOHE OT

MPecHOBOOHKIX KUcmerepbIX
— punuducmuesbix pblb
370-350 mnH net Hazaga.
CHa4ana nosiBunucb
uxmuocmeau, 3aTeM
cmezouegbarsbl —
NaHLUWPHOrosioBkIE.




Xapakmepucmuka Kracca

CkeneT KOHeYHOCTH
ABOSIKOAbILLALLEN

Ckenet
KOHEYHOCTH
cTterouecdpana

CkeneT KOHEeYHOCTH
PUNMANCTMEBON PbIbbI

[losBneHne 3eMHOBOHbIX
ConpoBoOoXaasocCb NnodBiieHNEM
NEero4yHoro AbiXxaHnUa 1 KOHEYHOCTEN
pbl4Ha’>XHOIo TUMa.

CoBpeMeHHble ABOSKOAbILLIALLINE
PbIObl MOXOXM Ha XBOCTATbIX
3eMHOBO/HbIX U UMEIOT NErkne, Ho
CKEerneT NapHbIX NNaBHUKOB APYron.




XapakmepucmuKa Kracca

Bbixo0y 3eMH0OB00HbIX Ha cyuwly criocobcmeoeariu criedyroujue
apomMopgho3sbl;

» [lossurnucek reakue u rie2o4Hoe ObixaHue.

* YCroXHuUack Kpo8eHOCHas cucmema, pal3eursics 11e204HbIU Kpye
KpoesoobpauwieHusi, m. e. y amgpubuu 08a Kpyaa Kposoobpaw,eHus —
bonbwou u maneiu. Cepoue cmasio mpexkamepHbIM.

« Copopmuposariuce rapHsle, rnamuriasble KOHeYHOCMu,
npeocmasrisrouwue cobou cucmemy pbi4az2o8 ¢ wapHUpPHbIMU
cycmasamu U rpedHa3Ha4yeHHble 051 nepedsuUXXeHus o cywe.

« [loseurics welHbIU omoOes1 8 MO0380HOYHUKe, obecrieqyuswiut
O8UXXeHUe 20/108bl, U Kpecmuoebkil omoesi, Mecmo rpukperieHus
ma308020 riosica.

» [lossunucs cpedHee yxo, 8eKuU, XOaHhbl.



CmpoeHue U XXu3HedesimeribHOCMb Ha rpumepe risgaywKu

Ckennem u myckynamypa. Ckenert
NArYLWKN, Kak N 'y BCEX MO3BOHOUYHbIX
XMBOTHBbIX, pa3fenstoT Ha YeTbipe oTaena:
OCEBOW CKESIET, CKENET Yepena, CKener
KOHEYHOCTEWN N CKENET NOSICOB
KOHEYHOCTEWN.

OceBon ckeneT npeacrasreH
NO3BOHOYHMKOM, Y KOTOPOro B
OOMOSTHEHUE K MYJI08ULHOMY W
X80CmMoe8oMYy oTaenam, CBOMCTBEHHbLIM
pblbaM, NOABUNUCH WelHbIU U
KpecmuoshkiU OTAENbI.

Uepen naryLwku nogBmMKHO COYSIEHAETCS C
€OWHCTBEHHbIM LLUEWNHBIM NO3BOHKOM MpPU
NOMOLLM O8YX MbIUWEIIKO8, YTO
obecnevynBaeT ABMXKEHME FONOBbLI B
BEpTUKarbHOM MIIOCKOCTN (B
rOPU30HTanbLHOM MITOCKOCTU ronoBa
OBUraTbCHA HE MOXET).
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CmpoeHue U XXu3HedesimeribHOCMb Ha rpumepe risgaywKu

Yncno Nno3BOHKOB TYNOBULLIHOMO oTAena y
NArywkn — cemb. Pebep y naryLwkn HeT, HO
Yy XBOCTaTbIX 3 MHOBOAHbIX HA NO3BOHKaXxX
TYNOBWULLIHOIO OTAENa pa3BMBatoTCH
KOpPOTKME BEpXHMNE pebpa, a y 6e3Hormx —
HacTosiwmne pebpa.

KpecTuoBbI oTAEnN BKOYaeT B cebsi oanH
NO3BOHOK, HECYLLMIN Ha cebe ONUHHbIE
nonepeyHble OTPOCTKU, K KOTOPbIM
NPUYNEHSIOTCS NOAB3AO0LIHbIE KOCTU Ta3a.
XBOCTOBOW OTAEN NArYyLKM OKaHYMBaETCH
XBOCTOBOW KOCTbIO — ypocmusiem —
KOCTOYKOM, KOTOpasi npeacTasndeT cobou
HECKOJSbKO NMO3BOHKOB, CIIUBLLUUXCS B
npouecce aMmbpuoHarnbHoro passmnTtua. B
CBA3M C BbIXOAOM Ha CyLUY NPOU30LLSn
N3MEHEHUA B Yeperne, a Takke peaykumd
Xabp un xxabepHoro annapara.




CmpoeHue U XXu3HedesimeribHOCMb Ha rpumepe risgaywKu

[lepefHMe KOHEYHOCTU YeTbipexnanbie
(nepBbI Nanewy pegyumpoBaH), COCTOAT
N3 Tpex OTAEsoB: r/e4o — nrieyeBas
KOCTb, r1peoriyiedbe — CpocLUnecsd
ny4yesasl U JIOKTEBAsA KOCTU N KUCMb,
npeacTaBrieHHas KOCToOMKaMU 3arscmas,
rnsacmu u gpanaHaamu nasbues.

3agHNe KOHEYHOCTU COCTOSAT U3 TPEX
otaenoB: bedpa, 2osieHU u cmoribl. beapo
COCTOUT N3 6egpeHHON KOCTU, roNeHb —
N3 cpocLIMXcHa DOMbLLON N Manow
OepLOBbLIX KOCTEW, CTOMA — N3 KOCTEN
rpeortoCHbI, MIOCHbLI U ¢hanaHe
nanbuyes.




CmpoeHue u xu3HedessmeribHOCMb Ha rpumepe nsa2yuwKu

Fpyauna 75

[1neyesou nosic NAryLwKy LWNPOKUM
MOJSTYKOMNbLOM OMNOSACLIBAET TESMO U
3akpennsercda B myckynatype. OH
npeacraBneH HeCKOSTbKUMW MapHbIMA
KOCTSMU: flonatkamMmm, 3aKaH4MBaroLLMMUCS
LLUIMPOKMMM HaanonaToYHbIMWN XpSLLamu,
BOPOHbUMM KOCTAMU U KIHOYMLAMM, a TaKxKe
OL4HOW HenapHOW KOCTbH — rpyanHOWN.

Ta3zoenbil rnosic COCTOUT N3 TPEX NapHbIX,
CPOCLUMXCS B CBA3U C BONbLUMMN HArpy3kammu
KOCTEN: NoAB3A0LLUHbIX, TOOKOBbLIX U
ceganuiHblix. C nomMoLbo NoaB340LWHbIX
KOCTEeW Ta30BbIW NOAC MPUKPENSEH K
nonepeYvHbIM OTPOCTKaM KPeCTLOBOIro
NO3BOHKaA.



CmpoeHue U XXu3HedesimeribHOCMb Ha rpumepe risgaywKu

B cBs3u ¢ bonee cnoXXHbIMU ABMXXEHUSIMN,
MbllLEeYHada cuctema y amdmnbnm yctpoeHa
3HA4YNTENBLHO CNOXHEE, YEM Y pbIb.
Pa3BrBaeTca MoLHaa 1 CrIoXKHO
OpraHM3oBaHHaa MycKynaTypa nepegHux u
3aHNX KOHe4YyHocTen. Metamepus
MYCKynaTypbl (CEerMeEHTUPOBAHHOE
CTPOEHME), XapaKTepHas ans pblo, y
3€eMHOBOAHbIX HapyLLlaeTcHa, CTPOEHNE
MbILLEYHOM CUCTEMbI CTAHOBUTCS Bornee

andppepeHUnpoBaHHbIM.

[uwesapumernbHas cucmema
XapakTepusyeTtcs npuobpeTeHnem

woza | HEKOTOPbLIX OCOBDEHHOCTEN, CBA3AHHbIX C

/ Ha3eMHbIM 06pa3oMm Xn3HU. B oTnnume ot
PbIO, Y 3eMHOBOAHbIX Pa3BMBAIOTCA CIIHOHHbIE
Xenesbl, NPOTOKM KOTOPbIX OTKPbIBAOTCA B
POTOrNOTOYHYH NONocTb. Kpome Toro,
NOABNAETCA A3blK, ObnaaaroLLnm
CODCTBEHHOM MYCKYynaTypou u
NPUHUMAIOLLIMIA y4acTue B 3axBaTbiBaHUU U
yaep>KaHum NULLNn.

Pom lMuweBod Xenydok
\ /

Xenyreit
nyseipb V4
/

of. lTodxcenydoyras
[Teyens Kuweyruk Henesa




CmpoeHue U XXu3HedesimerilbHOCMb Ha rpumepe risiaywKu

Yoepneartb NuLLY NOMoOraroT Takke
HaxoOsLmMecsa Ha BEPXHEN YentoCTN MeSkue
3yObl; NpOTankMBaHMIO NULLIEBOIO KOMKa
CNOCOOCTBYIOT rnasHble A0M0oKMN.

KULLIEYHNK OTHOCUTENBHO AJIMHHEE, YeM Y
PbIO, N COCTOUT U3 TPEX OTAENOB: NepeaHero,

cpeaoHero un 3agHero. [lpsamasa Kuwka
KMLWEYHNKA OTKpbIBAETCS B Krnoaky. KpynHas
rne4yeHb CEKPETUPYET XKenyb, KoTopas

4 HakansmBaeTCcH B XefTYHOM Ny3blpe N Yepes
NPOTOKM Nnornagaet B NepeaHio 4acTb
TOHKOW KULLKK (Tak Ha3bliBaemMasi
deeHaluyamuriepcmHas Kuwka), Tyaa xe
BNagarT NPOTOKN 1100XKes1yO0YHOU XKerle3bl.

Pom [TuweBod Xenydok
\ //

Xenyreit
ny3seipe

of. lTodxcenydoyras
[Teuers KuweyHuk Henesa




CmpoeHue u xu3HedessmeribHOCMb Ha rpumepe nsa2yuwKu

LbixamernbHas cucmema. JIN4YNHKK
3€MHOBOHbIX AblLAT NP NOMOLLIN
BETBUCTbIX HApPYXXHbIX Xabp, KOTopble nocne
mMeTamopdo3sa ncyesatot y 6onbLlUMHCTBA
BNOOB. Y B3pocCsbiX amdnbnm razaoobmeH
NPOMCXOONT Yepes KoKy 1 nerkne. 3HadeHme
KOXXHOMO AblXaHUsA O4eHb BENUKO, HAanpumep,
y 3efIeHOWN NAryLKN Yepes KoXy nocTynaet

51% kucnopopa n Bolgensaetcs 86%
YrIIEKMCIOro rasa.

Ilerkne 3eMHOBOAHbIX NpeacTaBnsaoT cobon
nornble MeLlkn ¢ bonee nnn meHee
BbIPa)KEHHbIM S4ENCTbIM CTPOEHNEM.
[ToBEPXHOCTb NErknx o4YeHb HeBenuka, u
OTHOLLEHME ee K MOBEPXHOCTUN KOXWN PaBHO
2:3. [bixaTenbHble NyTn ToXe pasBUThHI

cnabo.



CmpoeHue u xu3HedessmeribHOCMb Ha rpumepe nsa2yuwKu

Y NArywKkm oHn npeacTtasBrieHbl BCEro NLlb KOPOTKON mpaxelHo-20pmaHHoU
KaMepon, a y npeacraBuTenen XxBoctaTbiXx — ANIMHHOW Tpybkon — mpaxeed.
Tak KaK rpygHas KrneTtka OTCYyTCTBYET, MeXaHU3M AblXaHNs — NPUMUTUBHOIO
HarHeTaTesnbHoro Tuna. Boox ocylecTBngeTcs Yepes HO34pun, nNpu
onycKaHum gHa poTOBOW MOMOCTU, 3aTEM HO34PU 3aKpbIBAKOTCA KnanaHamu,
OHO POTOBOW MOMOCTU CHOBa NOAHUMAETCH, U BO34yX NpoTarikuBaeTcs B
nerkme. Bblgox npomncxoguT npy NOMOLLM OPIOLLHOM MYyCKynaTypbl.

Kpome nerknx, AonosiHUTENbHbIN ra3000MEH OCYLLIECTBIIAETCH B KOXE U
POTOBOW MOMNOCTU, CTEHKA KOTOPOW NPOHN3aHa CETbIO Kanunmnsapos.

Ho3zdpu Ho30pu
C KNAnaHom C KAANaHoM

. N

Moiwyer OHa Mbiwyer oHa
pomoBou pomoBou
nosocmu nosocmu

H3biK H3bik




CmpoeHue u xu3HedessmeribHOCMb Ha rpumepe nsa2yuwKu

KpoeseHocHasi cucmema pasaeneHa Ha apa kpyra. Cepple TpexkaMmepHoe,
ob6pasoBaHo ABYMS NpeacepansMu U OOHUM XenyaodkoM. B nesoe
npeacepane oT NEerkMx no NIerodHbIM BeHaM NocTynaeT apTepuanbHas
KPOBb, @ B NpaBoe npeacepave — CMeLlaHHas!, Tak Kak B Nosible BeHbl OT
BHYTPEHHMX OpPraHoB NMOCTYNaeT BEHO3Hasi KPOBb, @ KOXHbI€ BEHbI
NMPUHOCAT apTepuarnbHyO0 KPOBb.



CmpoeHue u xu3HedessmeribHOCMb Ha rpumepe nsa2yuwKu

B enyoo4dke KpoBb CMELUMBAETCA NULLL YacTUYHO, Bnarogapst Hannyuio
cneunanbHbIX pasgenuTenbHbIX MEXaHU3MOB (pa3fnyHble BbIPOCThI U
cnupanbHbIW KanaH apTepuanbHOro KoHyca). bosnbwou Kpya
KposoobpauweHusi. N3 xenyao4vka KpoBb NOCTYNAET B apTepuanbHbIn
KOHYC, pa3BETBASAILMACA Aanee Ha Tpu napbl apTepuarnbHbIX COCYAOB.



CmpoeHue u xu3HedessmeribHOCMb Ha rpumepe nsa2yuwKu

[pun cokpalLleHUn Xenyagodka B cHavana BbITanknBaeTcsl BEHO3HAsA KPOBb,
KOTOpas 3anosiHAET nepBble ABe napbl apTepuit. KpoBb ¢ MakcMMarbHbIM
COAEpP)KaHMEM KMCNOopoaa NocTynaeT B TPETbIO Napy apTepuii, OT KOTOPOW
OTXOOAT COHHblE apTepun, cHabkatoLme KpoBbto FONOBHOW MO3r. [Ayru
aopTbl, ONUcaB NOMNYKPYr, CIIMBaOTCA BMecTe 1 0bpasyoT obLLuiA CTBONM

CMNUHHOW aopThl.



CmpoeHue u xu3HedessmeribHOCMb Ha rpumepe nsa2yuwKu

3aTeM BeHO3Has KpoBb (OT BHYTPEHHUX OPraHoB Mo MosfbiM BEHAM) U
apTtepuarnbHas (No KOXXHbIM BEHaM) nNonagatoT B NpaBoe npeacepame.
JleroyHble apTepumn HecyT 6eQHYI0 KMCOPOAOM KPOBb K NErknm, rae
NPONCXOAUT ra3000MeEH, 3aTeM MO NEroYyHbIM BEHAM apTepuanbHas KpoBb
nonagaet B NeBoe npeacepane — 310 Masibit Kpya KposoobpauleHUs.



CmpoeHue u xu3HedessmeribHOCMb Ha rpumepe nsa2yuwKu

OT Kakgon NeroYHom apTepun OTXOASAT KPYMNHbIe OTBETBNEHUS — KOXKHbIE
apTepuu, HecyLLMe KPOBb K KOXe, I1e OHa OKUCNSIeTCs, a 3aTeM rnonajaeT B
npaBoe npeacepane. SpUTPOLNTbI Y 3eMHOBOAHbIX KPYMHbIE,
NBOSIKOBbINYKNble, UMetoT 3ap0. OOMEH BELLLECTB BblilLE, YEM Y PbIO, HO He
[OCTaTOYHO BbICOK ANSA Noaaep’kaHusi MOCTOAHHOW TeMnepaTypbl Tena,
NO3TOMY 3€MHOBO/HbIX OTHOCAT K MONKUITOTEPMHbIM KUBOTHbBIM.
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CmpoeHue u xu3HedessmeribHOCMb Ha rpumepe nsa2yuwKu
us -1~

1 - nepegHUn MO3r;

2 - CpefHUn MOo3r;

3 - NPOMEXYTOYHbIA MO3r
"3 4 - MO3XeYoK;

5 - npogonrosaTbi MO3r

Moa3r pbiObl Mo3r NaryLKm

HepeHasi cucmema u opaaHkl Hyeacma. Y amdpnbnm yBenmiunnumcob
OTHOCUTENbLHbIE pa3Mepbl NepeaHero mosra. Kpome Toro, yBenmymniochb
KOSINYeCTBO HEPBHbIX KITETOK (Ceporo BeLecTsa), KOTopble, O4HaKo,
cogepxatcs B rMyOUHHbLIX CIIOSIX NepeaHero Mosra n OTCYTCTBYIOT Ha ero
nosepxHocTn. CpeaHnin MO3r OTHOCUTENBHO HEDOMBLLON, @ MO3XEYOK
cnabo pasBuT BCneacTeMe Mmanom nogBmMKHOCTU U OQHOODOpa3sHbIX
OBWXeHWW. Npoaonroesartbii MO3r NepexoauT B CMUHHOMN.

OT ronosBHoro moara orxogdat 10 nap YepenHO-MO3roBbIX HEPBOB, OT
CMWUHHOIO — CMIMHHOMOS3IOBbIE HEPBBI.




CmpoeHue u xu3HedessmeribHOCMb Ha rpumepe nsa2yuwKu
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OpeaH cl/iyXxa. [Tomumo BHYTPEHHEIO yXa, UMEKLEerocd ny pbl6, )
aMCbI/I6MI7I pPa3BUTO CcpeaHee yxo, B NoJ1IOCTN KOTOPOIro HaxoauTcA
cmpemMedKo — CIlyxXoBasd KOCTO4YKa, BrepBble NOoABUBLLUAACAH Y

NMNO3BOHOYHbIX.
[ns nepegayvn 3ByKOBbIX konebaHuin cTpemMeyko o.gHMM KOHLUOM YINNpaeTCA

B 6apa6aHHy+o NnepenoHKy, oTaenAarowyro NoJf1IoCTb CpeaHero yxa oT

BHELUHEN cpenbl, a Apyrmm — B OBaJibHOE OKHO.
[TonocTb cpegHero yxa CoeauHAETCA C pOTOBOI?I MNOJ1IOCTbKO Y3KNM KaHallOM

— escmaxuesou mpybod.



CmpoeHue u xu3HedessmeribHOCMb Ha rpumepe nsa2yuwKu

OpeaH 3peHuUss Heobxoamm ampubnam gna paccMmaTpuBaHnsa NPeagMeToB,
npexae Bcero Ha cyuwe. NpncnocobneHuns, Heobxognmele O 3TOro,
Bblpa)kaloTcH B BbIMYKNOW popMe poroBuLbl U B XpycTanuke, UMeLLEM
doopMy ABOSAKOBLIMYKITOM NIMH3bI (B OTIINYME OT PbID, Y KOTOPbIX
LapoobpasHbIn XpycTanuk).

Kpome Toro, Ans 3awnTbl rnas oT 3aCOPEHUA U BbICbIXaHUA Y ampubun
NOSABNSAOTCS NOABUXXHbBIE BEKN, MUraTENbHbIE NEPENOHKN, XKenesbl,
YyBaXHsoLWmne porosuuy. AKKomogaums NnponcxoanT, Kak Uy pbld, nyLlb 3a
CUET NMepeMeLLeHns xpycranuka.



OcHosHble munv. opzanusayuu
3pumenvbHOll cucmemyvl iy NO3BOHOUHbLX

A — Mnexkonurammue; B — penTHadH, NTUNBI; B — pHIGHL,
ampubuu: I — nepefHui MO3r, 2 — NMPOMEKYTOUHEIH MOAT,
3 — cpenHHM# MO03r, 4 — MO3KEYOK.



CmpoeHue u xu3HedessmeribHOCMb Ha rpumepe nsa2yuwKu

POTOMNOTO4YHAA
NnonocCTb

OpeaH 060HSIHUS 3€MHOBOAHbIX PACrofioXeH B NapHbIX ODOHATENbHbIX
Karcynax, KOTopble C BHELLUHEN CPeaon coobLlatoTca HapyXHbIMU
HO3OPSAMM, a C POTOrMOTOYHOW NONOCTbIO — X0aHaMu, Takum obpasom,
ornncaHHasa cucTema CIry>XUT He TOSIbKO ASid BOCNPUATUA 3anaxos, HO 1 A4
AbIXaHUS.

bokoeasi muHUS CBOUCTBEHHA BCEM NUYNHKAM aMdnbunn n pacrnosioxeHa B
KOXe, HO He B yrnybrneHHOM KaHane, Kak y pbl0, a NOBEPXHOCTHO. Y
B3pOCsibIX opM BOKOBASA NMUHUA COXPAHAETCA TOSIbKO Y BOAHbLIX XBOCTATbIX
3€MHOBOHbIX 1 HEKOTOPbIX OECXBOCTLIX, TAKXKE BOAHbIX.



CmpoeHue u xu3HedessmeribHOCMb Ha rpumepe nsa2yuwKu

AnueBoabl
; CeMeHHUKHn (Mionnepog kaHan)

ANYHUKM
\ PyaumeHTapHbIN [V &Y
—  AWUeBOA

Mouka

MoYeTOYHMKM Ny ' L
__._—-——"’('ﬁonbmoa KaHan) =y 7N
3 MoueBo# ny3bipb

3aaHas
KULIKa

Knoaka

BbiOennumerbHas cucmemMa, Kak 1y pblb, npeacrasneHa AByMS
TYNOBULLUHBIMU MOYKaMu, OYHKLUUSA KOTOPbIX — BblBeAeHne n3dbiTka BOAbI.
OcHOBHOWM NPOAYKT BblAeNEeHUss — mMoyeBUHaA. 10 MOYETOYHMKAM MoYa
NOCTYNaeT B KNoaky, a 3ateM B Mo4eBOM Ny3blpb. [locne ero HanonHeHus
MOYa BbIBOOAUTCHA CHOBA B KIl0aky, a 3aTemM Hapyxy.

Y camuoB MoYeTOYHUK (BornbgoB kaHarn) BbINOMNHAET eLle ogHy PyHKUMIO
— PYHKUMIO cemManpoBoaa.



CmpoeHue u xu3HedessmeribHOCMb Ha rpumepe nsa2yuwKu

BbiOeniumernbHasi cucmema, Kak U 'y pblo, npeactaBneHa aAByms
TYNOBULLHBIMU NOYKaMK, YHKLINSA KOTOPbIX — BbiBEAEHWE U30biTKa BOAbI.
OCHOBHOW NPOAYKT BblaeneHns — moveBuHa. o MoyeTouHMKamM Mo4a
NOCTYMNaeT B Krnoaky, a 3aTemM B MO4YeBO Ny3blpb. [ocne ero HanonHeHns
MoYa BbIBOOUTCS CHOBA B Kroaky, a 3aTeM Hapyy.

Y camLIOB MOYETOYHUK BbIMOMHAET eLle 0aHY PYHKLMIO — PYHKLMIO
cemsanpoBsoaa.



CmpoeHue u xu3HedessmeribHOCMb Ha rpumepe nsa2yuwKu

AnueBoabl
; CeMeHHUKHn (Mionnepog kaHan)
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Knoaka

AMdNdun — aunepocmomuyeckue XUBOTHbIE MO OTHOLUEHUIO K MPECHOWN
Boae. Bcneacrteue aToro Boga nocTosiHHO NOCTYNAaeT B OpraHn3m yepes
KOXY, KOTopasi H& UMeEeT MEXaHMU3MOB, NPENATCTBYIOLLINX 3TOMY, KaK Y
OPYrMx Ha3eMHbIX MO3BOHOYHbIX.

Mopckas Boaa auriepocmMomuy4yHa No OTHOLLEHNIO K OCMOTUYECKOMY
OaBMNeHUIO B TKAHAX 3eMHOBOHbLIX, BOAA Yepes3 KOXY yXoauT U3 opraHnu3ma.
[ToaTOMY 3€MHOBOAHbIE HE MOTYT XWUTb B MOPCKOW BOAE U normbatoT B HEW
OT 00€e3BOXXMBAHUS.



CmpoeHue u xu3HedessmeribHOCMb Ha rpumepe nsa2yuwKu

AnueBoasbi
; CeMeHHUKHn (Mionnepog kaHan)
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Pa3mHoxxeHue u passumdue. [lonoBble OopraHbl CamMua JIAryLKun
npeancTtaBiieHbl NapHbIMN CEMEHHUKaMM. CemMsABbIHOCSLLIME KaHanbLbl
BMNagarT B MOYETOYHHUK (GOﬂbd)OG KaHafl). OI'IJ'IOD,OTBOpeHI/Ie Y JIATYLUKN
Hapy>XHOE, COOTBETCTBEHHO, KONYJNATUBHbIE OPraHbl Yy CaMua OTCYTCTBYHOT.
[TonoBas cncrema camMmku npeancrtaBrieHa napHbiMnm AN4HNKaMn "
anuesogamMmu (MiOfIerpOSbIMU KaHafIaMU), KOTOPpblE UMEKT BUA CUITBbHO
N3BUTbIX pr60K, OoAHNM KOHLUOM BlMaaakwmnx B KIt0aky, a Ha Apyrom
HECYLLNX BOPOHKHK, B KOTOPbIE NonagatoT.



CmpoeHue u xu3HedessmeribHOCMb Ha rpumepe nsa2yuwKu

PasmHoxeHue u pazsumue. ['lofioBble pasnmyunsg Mexay camkamu u
camuamu amcpundum yaile Bcero BbipaxeHsl cnabo. Y 6onblInHCTBa
6ecxBOCTbIX CaMLbl HECKOMBbKO Meribie camok. OnnogoTBoOpeEHNE MOXET
ObITb KaKk BHYTPEHHUM, TaK U HAPY>KHbIM.

Pa3Buntmne 3eMHOBOAHbLIX MPOUCXOAUT C METAaMOPd030M, TO ECTb U3 AuL,
KOTOpble 0ObIYHO pa3BMBaAlOTCA B BOAE, NOSABNSATCA NMUYNUHKN. OHU
NUTaKTCA OTINIUYHBLIM OT pPaLMOHAa B3POCIIbIX KOPMOM U OTIINYAKOTCS OT
B3POCSIbIX HEKOTOPbLIMU PbIDOOBPa3HBIMU YepTaMn CTPOEHUS.



CmpoeHue U XXu3HedesimeribHOCMb Ha rpumepe risgaywKu

>KenTtok B anue pacnpeneneH
HepaBHOMEPHO, OH CKOHLIEHTPUPOBAH Ha
HUWXHEM 8e2emamusHOM rifitoce bornee
cBeTnoro useta. ['lpoTrnBoONonoXXHbIN
(aHUMarbHbIU r1071t0C) Anua COaePXUT
NUrMEHT, npuaarowmn emy bonee TEMHyIO
OKpacKy, YTO CNYXXUT ANg nyyllero
nporpeBaHus.

OpraHamu ero gbixaHua sBnsoTca 2—3
napbl HAPYXXHbIX XXabp, XOpoLLO pa3BuTa
BbokoBaga NMHUSA, eCTb Xopaa, YeTbIpe
aptepuarnbHble ayrn. Ha atom aTtane
pPa3BUTUA Y rofioBacTuKa OABYXKaMepHoe
cepaue v TONbKO OAMH Kpyr
KpoBOOOpaLLleHusl, Kak y pblO.

[1pn ganbHenLwem pasBUTUN HAPYXHble
Xabpbl aTpodmpyroTcst 1 GOPMUPYIOTCS
XabepHble LWenn ¢ nenectkamMmm, KoTopble
TakKe 3aTeM UCYE3HYT No mepe

dOpMUPOBAHUS JTETKUX.






MHozo0bpa3ue 3eMHOBOOHbIX

LlennoHckun pbiboamen
s Yepesara

Ompsi0 be3sHoaue obbeduHssem okorio 200 U008 3eMHOB0OHbIX, Y
KOTOPbIX OTCYTCTBYIOT NApPHbIE KOHEYHOCTU. DTO OBUTaATENN BRAXHOM U
PbIXJTION MOYBbI TPOMNYECKUX NecoB. B pesynbrate npucnocobneHuns K
HOBOW cpefe OHW YTPaTUIIN HE TOSTbKO KOHEYHOCTU, HO U 3pEHME, U
cpedHee yx0. 3aTo Y HUX XOPOLUO pa3BuUTbl OBOHAHME N OCA3aHume.
OnnogoTBOpeEHME BHYTPEHHEE N caMKa 3aboTUTCA O Knagke.



MHozao0bpa3ue 3eMHOBOOHbIX

AKCOnoTMb, HEOTEHMNYECKas NNYMHKa

CanamaHp,pa OrHeHHas

Ompsio Xeocmameie amepubuu (Caudata).

Haunbonee gpeBHAS 1 OTHOCUTENBLHO HEMHOIOYMCIIEHHAs rpynna
amdpunoum — okono 500 snaos. Tynosule yarMHEHHOE, OKpYrioe, ¢
ONWHHBIM XBOCTOM, COXPaHSLLMMCSA BCHO XU3Hb. [lepeaHne n 3agHue
KOHEYHOCTWN O4MHAKOBOW ANMHbI, MO3TOMY OHU NepeaBuraroTcsd rnosi3aHnem
NNn xoxxgeHnem. Y Hanbonee npuMmMTUBHBLIX POPM B TEHEHUN BCEN XKU3HU
COXpaHsieTca 3a4aToyHas xopaa. EcTb 3ayaTtoyHble BepxHue pebpa.



MHozao0bpa3ue 3eMHOBOOHbIX

7
TpWTOH OBBIKHOBEHHbIA

AKCOnoTMb, HEOTEHMNYECKas NNYMHKa

TpuToH rpebeHyaTbin

CanamaH,u,pa OrHeHHas

OTcyTCcTBYET NOSIOCTL CPeAHEro yxa n bapabaHHas nepenoHka, y
HEKOTOPbIX BUOOB NOXWU3HEHHO COXpaHAeTcs bokoBasi NMUHUA.
OnnogoTBopeHne y bonbLUNHCTBA BUOOB BHYTPEHHEE, CaMKa
3axBaTbIBaAET KM0aKoOW CNM3NCTblie MELLKN CO criepmMaTo3ongamm
(cnepmartodopsl).

Y HeKoTopbIX HabrnogaeTcsl NPOLECC PAa3MHOXEHUSA B NIMYMHOYHOW cTaaum
— HeomeHus. JTo sABNeHne Hamboriee N3BECTHO Ha NMPUMEPE aKCcos1Iomiis,
3eMHoBogHoro CesepHo AMEPUKU, KOTOPBLIN CNOCODEH K Pa3MHOXEHMUIO,
HO Ha caMOM [erie SABNSETCHA NIMYNMHOYHOM cTagmen ambucmomel.



MHoz2oo0bpa3ue 3e MHOBOOHbIX

TpuToH rpebeHyaTbin

HekoTopble npeacraButenu,
HanNpuMep rnpomeu, COXpPaHaT
Hapy>XHble Xabpbl B TEYEHNE BCEN
XU3HMN.







MHoz2o0b6pa3ue 3eMHOBOOHbIX
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MHozo0bpa3ue 3eMHOBOOHbIX

Ompsi0 becxeocmbie ampubuu (Anura) — okorio 4000 sudos, Hanbonee
BbICOKOOPraHM3oBaHHasa U MHOroymMcneHHasa rpynna ampunoun. OTpsan
pasgerneH Ha 19 cemencTB, Hanboriee N3BECTHbIMU N3 KOTOPbLIX SABMAIOTCA:
ceMencTBo KpyrnosisbluHble ()KepPgHKK), ceMencTBo [nnosble
(LunopueBas nAarywika, cypuHamckas nuna), ceMencTtso YeCcHOYHML b
(0ObIKHOBEHHAA YecHoYHMLUA), ceMmencTBo HacTtosiwme xabbl (cepag u
3erieHasd xabbl), cemenctso Kesakwu (0b6bIKHOBEHHAs KBaKLLa), CEMEUCTBO

HaCTOALLNE JTATYLUKN (03epHa;| N nNpyaoBad J'IFleLLIKI/I).



