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TUM XOPOOBbLIE (CHORDATA)

Tun XopaoBble 00bEOAVHSIET XKMBOTHbIX, BECbMa pa3HO0bpa3HbIX MO BHELLHEMY BUAY,
o0pasy 13Hu 1 ycnosusiM obutanus. MNpeactaBUTen XopaoBbiX BCTPEYaOTCA BO
BCEX OCHOBHbIX Cpeaax KWU3HU: B BOAE, HAa MOBEPXHOCTU CYLLW, B TOMLLE NOYBbI U,
HakoHeLl, B Bo3ayxe. [eorpadnyeckn oHM pacnpocTpaHeHbl N0 BCEMY 3€MHOMY
wapy. ObLLee Y1cno BUOOB COBPEMEHHbLIX XOPAOBbLIX PAaBHO NPMUMeEpPHOo 51 Thic.

HecmoTpsa Ha pasHoobpasne XxopaoBbIX, Bce OHWU obnaaatoT psaaoM obLmx vyepT
CTpoeHus 1 pa3BuTUA. OCHOBHbIE U3 HUX TAaKOBbI:

Tun cummeTpun GunaTtepanbHbIN.
[ToniocTb Tena y Xop4oBbiX BTOPUYHASA (Leriom).

MeTamepunsa 0COOEHHO YETKO BbipaXkeHa y 3apoablllen N HU3LLINX XOpAOoBbIX. Y
BbICLLUMX UX NpeacTaBuUTenen B CBA3M C O6LLMM YCNOXHEHNEM CTPOEHUSI MeTaMepus
BblpaXkeHa crnabo.

XOp,EI,OBbIe, TakK XXe KaK U UIMMOoKoXue , ABNATCA BTOPUYHOPOTbIMUN XKUBOTHBLIMW.

Y BCex XopAoBbIX MMEETCA OCEBOU CKENMET , NepBOHa4arbHO BO3HUKAKOLWWA B BUOE
Xopabl . Xopaa npeactaBnsieT cobon ynpyrum HEYNEHUCTbIN TSXK, AMOPUOHaNbHO
pasBMBaKOLWMNCA NYTEM OTLUHYPOBbIBAHUSA €ro OT CNMHHOW CTEHKU 3apobilLleBoU
KULLIKW: Xopda UMEET aHToaepMarnbHoe npoucxoxgeHue. NoxmnsHeHHO oHa
COXPaHAETCS TOSMbKO Y HU3LLNX XOPAO0BbIX (3a UCKITIOYEHNEM acumnany u canbn). Y
bonbLWKMHCTBA nNpeacTaBnTenen xopda B ToM Un MHOWM Mepe peayLmnpyeTcs B CBSA3N C
pa3BUTUEM NO3BOHOYHOrO cTosnba. [o3BOHOYHUK MMEET Me3odepmMaribHoe
NpoucxoxaeHue.




Hapg oceBbIM cKeneToM pacrosiaraeTcs LeHTparnbHast HepBHas cCUCTEMa XOpAo0BbIX,
npeacTaBneHHas nonoun Tpyokon. MNonoctb HEPBHOM TPYOKN HOCUT Ha3BaHME
HeBpouens. TpybyaTtoe CTpoeHue LeHTparibHON HEPBHOW CUCTEMbI XapaKTepHO
NPaKTUYECKN ONA BCEX XOPAOBbIX. VICKNIOYEHME COCTaBMAT Wb B3POCIbIe
060M04YHUKN. DMBpHNoHaNbHO HepBHas Tpybka pasBmBaeTcs U3 CIMHHOW YacTu
9KTOAEpPManbLHOro 3avarTka.

[MepegHnin (rMOTOYHLIN) OTAEN NULLIEBAPUTENBHOM TPYOKN coobLlaeTcsa ¢ Hapy»XHOW
cpeaown OTBEPCTUSAMUN, MONYUUBLLUMMU HA3BaHUE XabepHbIX Wwenen weneun. Y HN3Wmx
doopM Ha UX CTEHKaxX pacrnonaratoTca xabpsbl. )KabepHble Wenu NOXn3HEHHO
COXPaHSATCA TONLKO Y HU3LWKX BOAHbLIX XOPAOBbIX. ¥ OCTanbHbIX OHW MOSABAAKTCS
NULWb Kak aMbpuroHarnbHble obpa3zoBaHusl, PYHKUMOHUPYOLWME HA HEKOTOPBIX
cTaansax pasBuUTmMAa Unu He yHKUMOHUPYOLLME BOoBCce. Takum obpasom, rnoTka
coBMeLLaeT PyHKLUUM ydHacTKa NULEBaApPUTENBHONO TpakTa 1 opraHa ablXxaHusl.

[Mynbcmpyowmnn otaen KPOBEHOCHOM CUCTEMbI PACMNONOXEH Ha DPIOLLIHOM CTOPOHE
Tena, nog Xxopaon 1 NuueBapuTenbHOn TpybKon.

Tun Xopposble (Chordata) nogpasnoenserca Ha:

[Moaotun BecuyepenHbie (Acrania) ,

Noatnn O6onovyHukm (Tunicata) ,

[MoaTun [Mo3BoHoYHbIE, MK YepenHble (Craniata, nnu Vertebrata) .
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[Mo Caroll, 1988 . (B) NepBn4yHOpOTLIE N BTOPUYHOPOTLIE. (@) bnacTyna; (0)
MHBarnHauus npmu dopmMmpoBaHum racTpysbel. bnacroueris B OCHOBHOM CMbIKaAeTCsl, U
obpasyeTca nepBuUYHasa KULLIKA NI apXaHTEPOH, OTKPbITLIM BO BHELLHIOW cpeay
(bnactonop). Y nepBNUYHOPOTLIX OH B AanbHenwem dopMUpPYyeT POT, a Y BTOPUYHOPOTbIX
BO3HMKAET eLle ogHa uHearmHaums (Ha NpoTUBOMOSOXHOM OT BrnacTtornopa KoHue
9MbpMOoHa), KoTopasi NPopbIBaeTCA B apX3HTEPOH. 3aecb dopMupyeTca poT, Toraa Kak
No cocencTsy (PsSAoM € 3apacTtarowmm 61acTonopom) NpopbIBAETCA BTOPUYHBIN aHYC.



Cxema opraHmsaumm XopaoBoro XMBOTHOIO
1. HepBHasa TpybOkKa; 2. xopaa; 3. nuuieBapuTenbHas
TpybKa; 4. )xabepHbl oTAEN NULLIEBAPUTENBHOMN
TpyOKu, rmoTka; 5. [levyeHb (Ne4eHOoYHbIU BbIPOCT); 6.
cepaue ¢ cocyoamu



[Moatun BecyepenHble (Acrania)
BkniovaeT egmHcTBEHHBIN Knacc - FonoBoxoppoBble (Cephalochordata)

BecuepenHsblie - HeMHorouncrieHHasa rpynna (npumepHo 30 Buaos) Hanbonee
NPUMUTUBHBIX UCKITIOYNTENBHO MOPCKUX XOPAOBbIX XXMBOTHbIX. ObLLee
pacrnpocTpaHeHME UX NPUYPOHEHO K YMEPEHHLIM N TEMSbIM MOPAM ATIIaHTUYECKOrO,
Nnpgninckoro n Tnuxoro okeaHos.

KoXXHble MOKPOBbLI STAHLETHMKA COCTOST U3 ABYX CIIOEB: HAPYXHOro - anMagepmmca u
BHYTPEHHErO - KyTUCa. QnMaepMmnC y NaHUETHMKA OQHOCIOMNHbIN U NPUKPLIT CHapPYXXu
TOHKMM CNOEM KYTUKyrbl. Knetkn anngepmmca umnuHapuyveckune. B atom xe cnoe
NMetoTca DoKanoBuaHbIE Kene3ncTble KNeTKWU, HEKOTOPbIE KINEeTKU UMEIOT
YYBCTBYHOLLNE BOSNOCKN. KyTUC BblpaXkeH crabo u npeactaBneH cTyaeHNUCToOn PbIXSTon
COeaVNHUTENBbHOW TKaHbIO.

Myckynatypa metamepHa u manoguddepeHumpoBaHa, ee bosnbliasa YacTb
HaxXo4UTCS Ha CMNMHHOM CTOPOHE U B XBOCTOBOW 0bnacTtn. MblWweYHbIW CNOW COCTOUT
N3 ABYX NPOAONbHbIX OOSIEN, pasgeneHHbIX Ha CErMeHTbl — MMOMEPbI, KOTOPbIe
N30rHYTbl NO4 OCTPLIMU yrnamMun, BEPLUMHbLI KOTOPLIX HarnpaseHbl K NepeaHeEMY KOHLY
Tena. Mmomepsl oTrpaHmndeHbl Apyr OT Apyra COeaANHUTENBbHOTKAHHbIMU
npocrnonkamm - mmocentamu. Mmomepbl NeBON U NPaBon CTOPOH Terna pPacrofoXXeHb!
aCUMMETPUYHO. MbILLEYHbIN CION, pacnonoXeHHbIN Ha OPIOLLHOW CTOPOHE Tena
MSIOCKUI N TOHKUN,

Ckenet npeacTraBneH Xopaoun, pacnonoXeHHOW No nNpoaosibHon ocu Tena. Bokpyr
XopAbl NeXUT TONCTbIM COEANHUTENBbHOTKAHHLIN CION, KOTOPLIN OKPYXaEeT U
nexatuylyto Hag Xopaon HepPBHYIO TPYBOKy. B obnacTtu xabepHbIx wenen
pacnonaraeTcsi CETb OMNOPHbIX NepeknaanH n3 BONIOKHNCTOro 6eCKneTo4Horo
BewectBa. Onopoun Ansi NfIaBHUKOB CyXaT CTEPXXHM NIOTHOMN CTYAEHUCTOW TKaHW;
CXOOHbIE 0Opa3oBaHUA COCTaBMAOT CKENET NPeapoTOBOM BOPOHKM U Lynaned,.




LleHTpanbHas HepBHas cucTema npeacrasneHa opcarnbHO PacronoXeHHOM
NPOAONbHON HePBHOW TPYGKOW. BHYTPEHHSASA NONOCThb ee Ha3biBAeTCA HEBPOLIENEM.
Kpas Tpy6Kku Ha CNHHOW CTOPOHE He CPpacTaroTcsl, U HeBPOLeb UMEET 30eCb BUA
y3KOM Lienu. Ha nepeqHeM KoHLe HepBHOW TPYGK/ HEBPOLIENb HECKOIMBKO
paclunpsieTcs. Boonb Bcen HepBHOM TPYOKK, NO Kpasim HEBPOLIENS, pacnonaratTcs
CBETOYYBCTBUTENMbHbIE 06pasoBaHus - rmasku lecce. Kaxabin n3 HUX npeacTasnsaeT
cobo KOMOUHALMIO U3 ABYX KINETOK: CBETOYYBCTBUTENBHOM Y MUTMEHTHOWN.
Mepndepunyeckast HepBHas cuctema npeacTaBeHa HepBaMu, OTXOAALLMMU OT
HepBHOW TPYOKW. Mpn 3TOM Ha OAMH MbILLIEYHbLIA CErMEHT NPUXOAATCS ABE Napbl
HEPBOB - CNHHasNA 1 bptoHas. CnvHHbIE HEPBbLI B (OYHKLMOHANBHOM OTHOLLEHWUN
ABMNATCH CMELLaHHbIMU - ABUraTenbHO- YyBCTBYOLLNUMU, OPIOLLIHBLIE XKe - YACTO
ABuraTenbHbIMN.

OpraHbl YyBCTB BeCbMa NPUMUTUBHBLI. CBETOBLIE pa3apakeHusi BOCMIPUHUMAOTCS
rnaskamu ecce. O6oHATENBHAA AMKa, BUANMO, BOCTIPUHMMAET XUMNYECKUNE
cBoWcTBa BoAbl. [1o Bcemy Teny B anunaepmuce pa3dbpocaHbl YyBCTBYHOLLINE KITETKM,
BOCMNPUHUMAIOLLME BOJTHOBLIE pasapaKeHus.

[MnTaHue u gbixaHue B 3HaYMTENbHOM Mepe naccusBHble. LLlynanbua,
PacCronoXXeHHbIe MO Kpar pOTOBOM BOPOHKWU, B3MYYMBAKOT AETPUT, @ MepLaTerbHbIn
ANUTENUN HaNpPaBnsEeT NOTOK BOAbI C MULLEN K pOTOBOMY OTBEPCTUIO. B rmybunHe
BOPOHKN pacnosiokeH poT. OH OKpy>XeH HanpaBnALWNUMKM CKNagkamm - napycom.
ObbemucTasa rnotka npodboaeHa MHOroYMUCEHHbIMN XXabepHbIMU LWENAMU, KOTOPbIE
OTKPbIBAOTCS HE HAPYXy, a B TaK Ha3blBaeMylo aTpuarnbHyo, UM OKONOXabepHyto,
nosnioctb. Boga n3 rnoTkn Yepes xxabepHble Wenu noctynaeT B aTpmarnbHYy0 NoNocTb
N U3 HEe Yepes3 aTpuonop B HapyXxHyro cpeany. [bixaHne ocyLLeCTBNAETCS TakK Xe U
4yepes KOXY.

Mo cpegHen NMHMK BPIOLLIHOM CTOPOHbLI FIOTKM TSHETCA Xenobok, nnn 6opoaaa, -
aHAocTunb. OH BbICTNAH Xene3ncTtbiMn U MepuaTenbHbiMn Knetkamu. KnweyHmnk
NpsiMON 1 He noAapasaeneH Ha otaenbl. OT OPHOLLIHOM CTOPOHBLI NepeaHeEn YacTu
KMLLKM OTXO4UT NOMbIA CIIENON BbIPOCT, UMEHYEMBbIN NEYEHOYHbIM.



KpoBeHoCHasa cuctema naHueTHuka 3amkHyTada. Cepaua y naHueTHuKa HeT. Ero ponb
urpatoT GptloLlHas aopTta U OCHoBaHUS XabepHbix apTepun (kabepHsle cepaua). NMoa
MOTKOW TAHETCHA cokpaTumas bprowHasa aopTta. B ob6e cTopoHbl OT Hee oTXoasaT
napHble XXabepHble apTepun, NpoxoasLine B neperopoakax mMexay xabepHoimMu
wensmun. XXKabepHble apTepumn TOHKOCTEHHbI U HE 00pPa3yloT KanunnsapHbIX
pa3BETBMEHNN, HA CNMUMHHOMN CTOPOHE MOTKM Y>KE€ OKUCIEHHas1 KpOBb MOCTYMNaeT B
napHble HagXKabepHble cocyabl, UM KOPHU CAMHHOW aopTbl. Ha ypoBHE 3agHero
KOHLIA IMOTKM OHM CNUBAKTCA U 00pas3ytoT OCHOBHOW apTepuarnbHbI CTBOS -
CMUHHYIO aopTy, KOTOpas, pacrnonarasch rnog xopaowu, naeT BAonb Tena 4o ero
3agHero KoHua. Ha csoem nyTu cnMHHaga aopTa pacnagaeTcs Ha cocydbl, naywme K
BHYTPEHHUM opraHam. Bnepen oT KOpHen aopTbl OTXOOAAT COHHbIE apTEPUH,
cHabxatroume KpoBbio ronoBHon otaen Tena. OT nepegHero KoHUa Tena KpoBb
cobupaeTcs B NapHble ApeMHble (UNK NepeaHne KapauHanbHbI€) BEHbI, HECYLLME
KpoBb Haszad. OT 3aHero KoHua Tena KpoBb BbIHOCUTCS NapHbIMKU 3aQHUMN
KapauHarnbHbIMW BEHAMK; MO HAM KPOBb TeYeT Bnepea. [lo3aaun rmoTku nepegHme u
3agHue KapanHanbHble BEHbl COOTBETCTBYIOLLIMX CTOPOH CrinBatoTcsl M obpasytoT asa
(neBbIn U NPaBbI) LUMPOKMX TOHKOCTEHHbIX KIOBbEPOBbLIX NPOTOKA. V13 KloBbepPOBbIX
NPOTOKOB KPOBb U3NMBAETCSH B BEHO3HbIN CUHYC, OTKyAa 6epeT Hayano bprowHas
aopTta. BeHo3Hasa KpoBb OT BHYTPEHHUX OpraHOB cODMpPaETCs B NOAKULLEYHYIO BEHY,
KoTopas, AOCTUrHYB NeYeHOYHOro BbIPOCTa, pacnagaeTcsl B HEM Ha CEeTb
Kanunnapos, 06pa3yst BOPOTHYO CUCTEMY NEYEHOYHOIO BbipocTa. [lanee KpoBb
TEYEeT No NeYeHOUYHOM BEHE, BrnagatoLwen B BEHO3HbIN CMHYC. KpoBb 6ecLBeTHA: OHa
He COOEPXUT HU POPMEHHbBIX AIEMEHTOB, HN NMUIMEHTA.

BblgenutenbHas cuctema npeacrasneHa MHoroymcrieHHeimn (4o 90 nap)
HedpUaANSMU, PpacrnonoXeHHbIMM B obnacTtu rnoTku. 1o cBOeEMY CTPOEHUIO 3TO
npoTtoHedpuann. OTKpbIBaOTCA HEPPMOUN B aTpUarbHYy0 NONOCTb.



» JlaHUETHUKM - pa3genbHOMNONbIE XXMBOTHLIE. VX NONOBLIE Xene3bl XapakTepusyTcd
MHOIOYMUCNEHHOCTBLIO U MOCErMEHTHbIM pacnonoxeHnem. OHM nexar B Lernome u
BOAKOTCA B aTpuanbHYH NOMOCTb B BUAE ABYX PSAAOB OKPYMbIX (ASUYHUKK) UNK crnerka
BbITSIHYTbIX (CEMEHHUKN) Ten - okomno 25 nap. Co3peBLIne NonoBbIE NPOAYKTbI
BblAENSOTCS B OKONOXabepHyo NONOCTb, a 3aTeM 4Yepes aTpmonop BbIHOCATCH
Hapyxy.

* OnnogoTBOpPEHME Y NAHLUETHUKOB HapyXHoe, anua menkme (anametp - 0,1 mm),
beaHble XXenTkoM. B pa3Butum nmeetca ctagms nnaHKTOHHOW NUYNHKN.
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Cxema kpoBoobpalueHna naHuetHuka: 1. CoHHble apTepun. 2. BoiHocAWwmMe xabepHble
aptepun. 3. KopHu cnnHHon aopThl. 4. KioBbepoBbI MPoToku. 5. CnnHHas aopTa. 6.
[lepenHue kapanHanbHble BeHbl. 7. [NpuHocawme xxabepHble aptepun. 8. bprowHas
aopTta. 9. BopotHasa cucrtema neyeHoyHoro BbipocTta. 10. BeHoO3HbIn cuHyc. 11.

[leyeHOYHasA BeHa. 12. 3agHue KapauHanbHble BeHbl. 13. lNogkuwedHasa BeHa. 14.
XBOCTOBas BEHA
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»A — Nnu4rHKa [o obpasoBaHus pta (p); b — nuynHka nocne obpasoBaHus pTa
N TpEX >|<a6epr|x Lenewn ()KLq) KX — KOJ'I6OBVI,£I,Ha$I Xenesa, /11y — neBblv
nepeaHuii Lenom, HK — HepanbHO-KMULLEYHbIN KaHar, Hil — HEMPONop, HM —
HeuparnbHas Tpybka, rs — npeoparnbHas aMKa, X - xopaa



[MogTnn O6onoyHukM (Tunicata)

[Moatun cooepXxut 3 Knacca: knacc acumgmnm (Ascidiacea) , knacc canbnbl
(Thaliacea) , knacc annenaunkynapum (Appendiculariae) . CpaBHUTENBHO
MHoroymncneHHasa (okono 2150 BngoB) rpynna NUCKITIYUTENBHO MOPCKNX
XXUBOTHbIX, PE3KO OTINYHbIX OT APYrMX XOpAOBbIX TEM, YTO BO B3POCIIOM
COCTOSIHMM Y nogasnsaroLero 60sbLLMHCTBA BUAOB OTCYTCTBYHOT Xopaa u
HepBHasa TpyoOka. B nnunHo4yHoM BO3pacTte, HA0OOPOT, BCE OCHOBHLIE
NPU3HAaKN TUNa Bblpa)XeHbl Y 0OOSIOYHMKOB BrosSiHe OoT4eTNIMBO. MHOrve Bmabl
00ONOYHUKOB BEOYT NPUKPENNEHHbIN 00pas XN3HU, odbutTast OANHOYHO UNK
KOJTOHManbHO; eCTb 1 cBODOAHONMaBawLwme BMabl, Hacensoume
neriarM4yeckne 4actm TPOonnUYeCKNX n cydTponnyecknx Mopen.

krnacc Acumgmn (Ascidiacea )

K aTomy knaccy npnHagnexmt 00osblnMHCTBO 060mno4Hmkos (okono 2000
BNOOB), NPeACTaBIIeHHbIX Yalle BCero cmasaymmm goopmamu, Kak
OLANHOYHBIMU, TaK N KONOHNANbHbLIMU.

Terno cHapy»Xu NOKPbITO TYHUKOWU, COCTOSALLEN N3 TYHUUKMHA. [1og TyHUKOW
NMEETCHA KOXXHO-MYCKYIbHbIM MELLOK — MaHTUA. Myckynartypa rrnagkas.
CyuwiecTByeT Kak becrnosioe (No4YKkoBaHWE) Tak KU NOSI0BOE PasMHOXEHME.
Acungumn repmadpoanTbl: B TENE 0gHOM 0COOU eCTb U ANYHUK, U CEMEHHUK.
OnnogoTBoOpeHne HapyXHoe. MiMeeTcs cTaaus nnaBaroLwen NNYNHKN,
NMEILLIEN OCHOBHBIE MPU3HAKMU XopaoBbiX. BHelLLHe oHa crerka HanoMmHaeT
ronoBacTuKa: ee "ronosa" coaepXXuUT BCe OopraHbl, a XBOCT NO3BONSAET
ObICTPO nepemellaTbcs. B XBOCTe KpoMe MyCKynaTypbl U NNaBHUKOBOW
CKIalKu 3aKkraablBaloTcs xopaa n HepBHas Tpyoka.



« B3pocnas acunous BHewHe Noxoxa Ha OBYropriyto 0aHky.
OcHoBaHMeM cBOero Tena (Tak Ha3biBaeMOW No4OoLLBOW) OHa
npuKpenseHa K BblCTynam gHa. Ha BepxHeun Yactu Tena
pacnonoXeH TpyokoobpasHbIN BbIPOCT C OTBEPCTUEM,
BeayLLMM B OFPOMHYHO MELLKOBUOHYIO IMOTKY. OTO POTOBOW
CNOH. [lpyroe oTBepcTME PacrnonoXXeHOo HuXKe cOOoKy - 3To
KrioakarnbHbI CMQOH. [11I0TKa NpoHn3aHa b60orbLLUM YMUCITOM
MESIKUX OTBEPCTUMN - CTUIM. Ha gHe rmoTkn HaxoauTtca
OTBepCTMe, Beayllee B KOpOoTkun nuwiesoq. llnuweson
nepexoguT B MeLLKOBUAHLIN Xenyaok. KopoTkas KuLka
OTKPbIBAETCHA B aTpuarnbHy0 NonoCcTb, KOTopas coobLlaeTcs ¢
Hapy>XHON cpenon Yepes OTBEPCTUE - aTPUOonop,
pacnosaratolleecs Ha KnoakansHoM cudoHe. lNnutaHue
naccuBHOE, eCTb 3HOOCTUIb. KpoBeHOCHasi cucrema
He3aMKHyTad, nakyHapHagqa. Cepaue nmeetca. [BUXKeHMe KpoBU
MasiTHMKOOOpa3Hoe. HepBHas cuctema COCTOUT M3 JNTIULLEHHOIO
BHYTPEHHEWN NOSiocTn ranrnua. OpraHbl BblAENEHUA — NOYEYHbIE
Ny3bIPbKU (MOYKM HAKOMEHNS).



« Knacc genutca Ha YeTblpe oTpaaa.

e Aspiraculata - rny6okoBoaHble x1BOTHbIE, obuTatoLLME B
OCHOBHOM B abuccarnbHon 30He okeaHa Ha rnyouHe 3000-5000
M. IMeIoT WecTb MYCKYNUCTBIX LWynanew, cCnoCobHbIX
CXBaTblBaTb MENKNX BECMNO3BOHOYHbLIX, KOTOPbIMN OHU
nuTaloTCs, N BBOAHON CUGIOH TaKnM o6pa30|v| npespaTuncs y
HUX B NTOBYNIA opraH. [MoTka ctana y3kon 1 kopoTkoid. OHa
NMNLLEHA HACTOSALWNX XXabepHbIX LWEeNen, NOKPbITbIX PECHUYHbLIM
ANUTENMEM, HO COOBLLaeTCa ¢ aTpuarbHOM NONOCTbIO NPU
MOMOLLIM HEDOMBLLOIO YMcna OTBEPCTUN

e Aplousobranchia - konoHvnanbsHble popmbl, roHaabI
OKPY>KEHbI NMEeTnen KALWEYHNKa, CTeHKa MMOTKU NpocTas.

e Stolidobranchia — oguHouHble opmbl. TOHaAbLI NOrpyXeHbl
B CTEHKY Tena v nexat BOOSb [MOTKM C NPOAONbHbIMM
cknagkamu 1 BHYTPEHHUMU neperopogkamm.

e Phlebobranchia - 6onbwen yactbio oguHouHble. foHaab!
pacnosnoxeHsbl, kak y Aplousobranchia, rnotka 6e3 cknagok, HO
C XapaKTepHbIMU NPOAOSIbHbIMU NEeperopoakamm BHyTpH,
0bpa3oBaHHbIMU pa3aBOEHHbLIMW COCOYKaAMMN.



Crpoenue
acIMui,

A — BHemHU# BMpx acnuouu:
1 — BBOJHOW, MIM POTOBOIi,
cHpOH; 2 — BHBOOHONK, HIN
KlIoaKaapHn#f, cHudoH;, 3§ —
TYHUKaA, 4 — nogomea. b —
CXeMa CTPOEHMA OuUHOYHOMN
acpuouM: 1 — poToBOoHM cu-
$®oH, 2 — poTOBHIE mYIalb-
na, & — riaotka c¢ >Kabpa-
MM, 4 — 3HOOCTHIB, § —
CIIMHHAA NJIacTHHKA, 6 — Ha-
9aji0 NWneBoxa; 7 — Keuay-
IOK;, & — MHnieBapMTeNbHad
eJesa, 9 — KMWKa; 10 —
sagnuit npoxox, 11 — cepa-
ne, 12 — AAYHUK U CEeMEH-
HHMK, 13 — KJIoaka; 14 —
KIoaxkanbublt cudoH, 15 —
HepBHbi# ranraunik; 16 —cCcnuH-
HO¥ HepB; 17 — OKOJOHEpPB-
HaA Kene3a, 18 — TYHHKA.
B — 4acTh CTEHKH TIJIOTKH
[ wabepHbBIMH IeAMM:
1 — abepHbe menu, 2 —
NpoaonpHbIE W IMonepedHnie
KPOBEHOCHBIE COCYABL.
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Knacc Canbnbl (THALIACEA)

Knacc HacumnTbIBaeT oKono 75 BUAoOB, niaBalrLme MOPCKNE XUBOTHbIE.
[MpencraBnTENM BHELLHE HAaNOMUHAaKOT OOYOHOK, B KOTOPOM POTOBOW U
KrnoakanbHbIN CUAOHbI PacrofioXXeHbl Ha NMPOTUBOMNOMOXKHbLIX KOHLUAX Tena.
[1naBaloT 3a CYHET peaKTUBHOIo AsuxeHus. Myckynartypa npegcrasrneHa
MYCKYNbHbIMW NIEHTaMW, OXBaTbIBaOLWNMMN TENMO XMUBOTHOro. Myckynartypa
nonepe4vHonosiocarad. [ noTka otaeneHa oT aTpuanbHOM NONOCTU
CMUHHbLIM BbIPOCTOM, NPOHU3AHHbLIM HECKOSTIbKUMU CTUTMaMUN. XapaKTepPHO
Hanu4yme NMUrMeHTHOrOo rraska Ha nepegHen 4acTu CUMHHOM CTOPOHBI.

XapakTepHo YyepeaoBaHue NonioBoro 1 6ecrnonoro NoKoneHun (MetTareHes).
O6pa3syloT KpynHble KoroHUn. KonoHum MoryT ObiTb NONMMOPMHbLIMN.

XapakTepHada ong acunamin NM4YnHKa 4acTto OTCYTCTBYET.
Bbligenstorca Tpu oTpsaa:

OrHeTtenkun Pyrosomida
bo4yoHo4yHUKM Doliolida
Canbnbl Salpida



Otpsa OrHetenkun Pyrosomida

10 BMOOB TPOMNUYECKUX OTHETENOK NPEACTaBMAIT COOOM SIPKO CBETSALLMECSH
KOSTOHMKN B popMe nosion TpyObl, 3aMKHYTOMN HA OOHOM KOHUe. [1nuHa
KONTOHUM KONeobretTca oT HECKOMbKUX caHTumMmeTpoB Ao 20 m n bonee.
3oouAbl BHEAPEHbI B CTEHKY (00LLY0 TYHUKY) TPYObl, NOA40OHO 300Maam
CITOXHbIX acumnann. POToBOM CUMOH KaXgoro 3001Aa OTKpbIBAETCA Ha
BHELLHEN MOBEPXHOCTM KOSIOHUMN, a aTpuaribHbIi CUJPOH OMOPOXHAETCS B
0oOLLYI0 BHYTPEHHIOKO KIlOaKy. yuaneHme BOAbI N3 KINoakn nponcxoauT
Ton4ykamum n odbecrnedymBaeT ABMXKEHNE KONMOHUM B BoAe. PecHUYKkn rmoTtku
obecne4ynBaloT TOKM BOAbl, HEOOXoAMMbIE ANA NUTAHUA U ABMXKEeHUA. [hoTka
NMEET HECKOMNBbKO XabepHbIX LLENen n Kak nonepeydnble, Tak U NpoaornbHble
KPOBEHOCHbIe cocyabl. iIMeeTcs aBa CBETALLMXCA OpraHa, no O4HOMY Ha
KaXQon CTOPOHE IMOTKM.

KonoHun nnpocom pactyTt nytem gobaBneHns HOBbIX 3001O0B, KOTOPble
BO3HMKAIOT KaK MOYKM U3 anmkapaa psaom ¢ 3agHUM KOHLIOM 3HOOCTUNSA
poauTenbcKkoro soonaa. [Nlonosoe pasMHOXeHNE HAYMHAETCA C BHYTPEHHErO
Onf040TBOPEHUA OQMHOYHOIO Anua BHYTPU KaXgoro soonaa. Passutne
BHYTPEHHEE, NPSIMOE N YKOPOYEHHOE. [ orioBacTukoobpasHas fimdnHKa
OTCYTCTBYET. 3a4aTO4HbIN 003001 NOYKYEeTCA C 0bpasoBaHNUEM YETbIPEX
BrnacTo300Ma0B — NEPBbIX YETLIPEX 300MO0B KONMOHUU. Beckope oo3oons
OereHepupyerT, 3a UCKNKYEHNUEM aTpuasribHOro cMdooHa, KOTopbIv
COXpaHAETCA pacTyLlen KOJIOHMEN B Ka4eCTBe ee BbIBOOAHOIMO OTBEPCTUA



KonoHua Pyrosoma




OT1paa boyoHo4yHuku Doliolida

« 23 BMAa, umerT Bo4YoHKOBUAHbIE 300Mabl padmepamu oT 1 oo 50 mm.
MbILWLElI CTEHKM Tena npeacTasnsioT cobon BoceMb NN AEBATL 0bpy4yen.
CokpalleHune aTux nonepeyHononocaTbiX MbllL NPUBOANUT K peakTUBHOMY
BblIOpOCY 13 aTpmnanbHoro cugoHa. ObpaTHbIN TOK BOAbl HEPE3 POTOBOW
CNdOH HaA NPOTMBOIMOSIOXKHOM KOHLIE TeNna npeaoTBpallaeTca KnanaHoMm. JTo
MbILLEYHOE COKpalleHne obecnevymBaeT TOK BOAbl, HEOOXOAMMbIW A5
OBWKEHUS KOSTOHUKU, TOK BOAbl ANt PUNsTpaLMoHHOIo NMTaHnsa co3aaeTcs,
KaK y acumuauimn u nMpocoMm, peCHUYKaMm xxabepHbIX LWenen.

* JXU3HEHHbIN UMK BOYOHOYHUKOB BKNOYaET Becrnosioe pasMHOXEHNE U
nonosyto pady.Oo3oong UMeeT OeBsATb MblLLEYHbIX 00pyYelr U XBOCTOBOW
npuaaTok - CNMHHOWM OTPOCTOK. CTOMOH, Ha KOTOPOM NPOAYLIMPYHOTCS MOYKM
(bnacto3oomnabl), pacTeT OT anukapauanbHOW CyMKU 6rn3 3agHero KoHua
aHaocTunga oo3ouaa. lNpexae yem noykn audppepeHUnpyroTCca, OHU
OTAENAKTCA OT CTONIOHA, MUTPUPYIOT NO NOBEPXHOCTU 00300MAda U
BHeapstoTcs B winopy. C MOMeHTa Kak NOYKM NMPUKPENSIAIOTCS K LWnope
00300Maa, TOT NosyyYaeT Ha3dBaHMe HAHBbKWU. [puKpenneHHble NOYKU
bnacTo3oongoB anddepeHUnpyoTca B OOAUH U3 TPEX pa3HbIX TUMNOB
3oomnaoB. Tpodo300HALI OTBEYAKOT 3a NUTaHue KonoHun. Poposoonbl
SIBNAKOTCA ABUraTenbHbIMM 300MaaMn. Y HUX eCTb CODCTBEHHAA KOpOTKas
LLINOpa C noykamu, Kotopble AndpdepeHUMpYyOTCA B FOHO300UAbI.
doposoonabl C NPUKPENIEHHBIMU K HUM FOHO300MdaMnN OTAENAKTCA OT
00300MA4a-HAHBKU N Ha4YMHAOT HE3AaBUCMMOE CYLLIECTBOBAHME.
OnnogoTBopeHne BHYyTpeHHee. OanHOYHas rofioBacTUKoOBas NIMYMHKA
BbIXOAUT B NMAHKTOH U3 KaXaoro roHo3oouaa. Nnasarowmm ronoBacTuk
NMEET MYCKYITbHbIM XBOCT C HOTOXOPAOM, HO HEPBHOM TPYOKN HET.
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BoyoHouHuK (Doliolum)



OTpsap Canbnbl Salpida

bonee 40 Bnoos. [na HUX xapaKkTepHbl NpuaMaTnydeckne 30omabl ¢
obpyyeBNOHBIMU MbllULAMU, KaK Y OOYOHOYHMKOB. HO HEKOTOPbIE CMEXHbIE
MblLLEYHbIE OBPYYM YAaCTUYHO CUNNUCL. Pasmepbl 300M00B OT HECKOMNbKUX
MUNNMMETPOB A0 4 cM. MbilleYvHble 0Bpy4dn canbmn roOHAT BOAY, YTO co3aacT
PEeaKTUBHYIO TArY U UCMOSb3yeTca And uneTpaunoHHOro nutaHns. Fnotka
canbn oTNn4yaeTcda TeM. YTo obnagaeT eaAMHCTBEHHOW cpeaHeaopcansHON
XabepHon neperopoakon n He MeeT BOKOBLIX CTEHOK. XKabepHas
neperopoaka naetT HauCKOCOK CBEPXY BHU3 U OTAENSET IMOTKY OT aTpuyma.
[TnTaroTCcsa OHU NCNONb3ys CrM3b 3HOOCTUSA CIIM3UCTYIO CETb, HO OHA
HanpaBnseTcs B NULLEBOA NPW MOMOLLN PECHUYEK NULLEBOAA U XKabepHoun
neperopoakun, Kotopasi No PyHKUUM COOTBETCTBYET CNMHHOW NITaCTUHKE.

Uepenyetca becnonoe n nososoe pasmHoxeHne. Oosooun canbn
doopMunpyeT ONNUHHBIW CTOMNOH, KOTOPbLIU TAHETCA Ha BEHTparibHOWU CTOPOHE
Tynosuwa. Boonb ctonoHa 6nacto3o0mnaHbIe NOYKM pacnosaratoTcs
rpynnamm, KOTopble pasaerieHbl nornepeyYHbiMn cknagkamu. Kaxagas rpynna
OaeT Hayaro oTaenibHouM uenoydke brnacrtozoongos. [lonoBoe pasMHOXeHMe
ocywiecTBnsieTcs brnacrosoongamm. EQUHCTBEHHOE SINLIO NOABEPraeTcs
BHYTPEHHEMY OMIOAOTBOPEHWIO, Pa3sBUTHE NPSIMOE, 3apOabilL Pa3BNBaETCS
B cneunanbHOn CyMKe 1 CBA3aH C KPOBEHOCHOW CUCTEMOW POANTENBCKOM
ocobu 4yepes nogobue nnaueHTbl. Monogon oo3oona pacTteT BHYTPU
POANTENBLCKOro opraHmM3ama m nocTeneHHo 3aHUMAaET BCe ero Teno. B kKoHue
pa3BnTUa Moriogon oosoomn copacbiBaeT 0005T04KY pOAUTENLCKON 0COBU K
CTaHOBUTCS HE3ABUCUMbIM 00300M0M.



Canbnbl




Knacc AnneHaukynsapuum

(APPENDICULARIAE, nnn LARVACEA)

« Knacc obbeanHsieT okono 70 BUOoB Menkmx o60no4HUKoB. BHelwlHe un
CTPOEHNEM HANOMWHAKT IMYMHOK acUuann.

« Xopaa pacrosfioxeHa B XxBocTe. HactosLwasa TyHuKka OTCYyTCTBYET.
ATpuranbHon nonoctn Het. XKabepHbix oTBEPCTUN odHa napa. K1ByT B
«OMUKe» — 0bpas3oBaHMM CNU3UCTONO XxapakTepa, KOTOpbIX BblaensaeT
aKToaepmMa MaHTuUW. epenHsas YacTb AOMUKA MMEET OTBEPCTUNE, 3aKPbITOE
PELLETKON U3 CNU3UCTLIX HUTEN. B JOMUKe eCTb floBYasa CeTb, K BEPLUMHE
KOTOpPOU obpalleH poT XXMBOTHOro. Bce aTo BMecTe obpasyeT fioBYMn
ueaunbHbIM annapat. Llukn passutusa 6e3 yepegoBaHust NokoneHnn n 6e3
YETKO BbIpa)XE€HHOW CTaaumn NUYUHKMN.
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AnneHgukynapua (Oicopleura), XXMBOTHOE B JOMUKE:

1 — poT; 2 — aHyc; 3 — xabepHoe oTBepcTne-cturma; 4 — HepBHbI

N CNMHHOW CTBOIM:

~

JitoBYas

5 — xoppaa; 6 — ceMeHHUK; 7 — ANYHUK; 8 — OoMuK; 9 — ero pewletka; 10
ceTb; 11 — oTBepCTUE AOMUKA; CMNOLUHbIMK CTPenkaMmm obo3Ha4yeHo HanpaBfeHme Toka

~

~

BOAbl; MYHKTUPHOU CTPEJIKON — HalpaBJieHne BMm>xXeHn4a JOMNKa



AnneHankynapua Falia
ethiopica (BblIHyTasa 3
«OOMUKa»).




NoaTnn No3BoHo4YHbIe, i YepenHblie (Craniata, nunm
Vertebrata)

* [lo3BOHOYHbIE - BbICLLMI MOATUMN XOPAOBbLIX. [10 cpaBHEHUIO ¢ BecyepernHbIMn U
000TIO4YHMKaMMN OHWN XapaKTePU3YHOTCSA 3HaAYNTENbHO Hornee BbICOKMM YPOBHEM
opraHusaumu, YTo HarnsgHoO BbIPaXXeHOo Kak B UX CTPOEHUU, TaK U B
domanonornyeckux otnpasneHmnax. Cpean No3BOHOYHLIX HET BUOOB, BEOYLLMX
cnasaunn (NpukpensieHHbln) obpas xmn3Hu. OHM NnepeMeLlanTCcAa B LUMPOKUX
npegenax, akTMBHO pasbiCKMBasA U 3axBaTbiBad NULLLY, HAXoa4a A5 pa3MHOXEHUS
ocoben gpyroro nora, crnacadcb OT npecrieoBaHUs Bparos.

* [lpn akKTMBHOM NepenBMKEHUN NOSABNAKTCSA KOHEYHOCTU: Y Pblb - 3TO NfIaBHUKK, a Y
Opyrnx npegcraBuUTerien - KOHEeYHOCTU NaTmnanoro Tuna. B cBa3n ¢ opmneHTaumen
NOSABMNATCA OpraHbl YyBCTB, FOSTOBHOW U CMIMHHOWM MO3I U NOABNAOTCA 3aliuuiaroLlme
NX Yepen 1 NO3BOHOYHUK. Y BCEX MO3BOHOYHbLIX XXMBOTHbBIX UHTEHCUBHbLIN OOMEH
BELLECTB, 3aMKHYTasl KPOBEHOCHada cuctema, cepgue, opraHbl AblXaHUS N OpraHbl
BblAENeHNs.

« B KayecTBe 0CeBOro CKeneta B3aMmeH xopabl y nogasnstowero 6onswmnHCTBa
XXUBOTHbIX PYHKLMOHMPYET Bonee coeepLleHHOEe N NpovYHoe obpa3oBaHue -
MO3BOHOYHbLIN CTONDO, KOTOPbLIW BbIMOMHAET POJSib HE TONTbKO OMOPHOro CTEPXKHSA Tena,
HO 1 yTnspa, 3akntovatowero B cebe cnnHHon mo3sr. B obrnactn nepenHero otaena
KMLeYHOM TPYOKM BO3HUKAKOT NOABWMXKHbIE YAaCTU CKereTa, U3 KOTOpbIX dhopMupyeTca
POTOBOWN, a Y OrPOMHOro 6ONbLLIMHCTBA - YeSTFOCTHOW annapar, obecnevnsatoLnm
CXBaTblBaHWE, yaep>KaHMe NULLK, a Y BbICLUNX NO3BOHOYHbLIX N U3MESNBYEHNE ee




Pronephros
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Metanephros

Buivocawan
aprepua

MNemna Meune



* [logTun [No3BoOHOYHLIE NOAPa3OenseTca Ha ABa pasgena:

« PA3L

EJ1 |

O3BOHOYHbBIE BECYHETOC

HbIE

(AGNATHA)

« PA3L

EJ1 MO3BOHOYHbLIE

YHETIOCTHOPOTBLIE (GNATHOSTOMA

A)




PASAEJT MO3BOHOYHBIE BECHEJIIOCTHBIE (AGNATHA)

Pasgen Agnatha npegcraeneH, B OCHOBHOM, UCKOMaeMbiMu doopMamMu, Y KOTOPbIX
OTCYTCTBYIOT 00€ YesnocTu N NapHble KOHEYHOCTU. EANHCTBEHHbLIE COBPEMEHHbIE

Flpe,D,CTaBVITeJ'II/I nogtumna - MMHOI'M N MUKCUHBI -OTHOCATCA K Knaccy Cvclostomata
(Kpyrnopotbie) .

Knacc Kpvrnopotble (Cvclostomata)

KpyrnopoTble He MMEIT YentoCTeEN N NapHbIX KOHEYHOCTEN, YTO NOOYEPKNBAET
NPUMUTUBHOCTb UX opraHn3aunn. OboHATeNbHasa Kancyna HenapHasi, OTKpblBaeTcH
HapyXy ogHou Ho3apen. XKabepHbln annapart npeacTaBneH cBOeobpasHbIMA
XabepHbIMN MeLLKaMW, HECYLLIMMU NENECTKN 3HToAEPMAaNbHOro NPOUCXOXAEHNS
(oTCctoga ogHO M3 Ha3BaHUM KPYrIopOTbIX - MELLKoXabepHble). BHYyTpeHHee yxo
NMeeT ABa MONyKpYyXHbIX KaHana. B kadecTBe aganTuUBHLIX K NapasuTUYeCKoMy
CYLLECTBOBaHMIO NPU3HAKOB UMEIOTCS NpucacbiBaTenbHaa BOPOHKA, poroBble 3y6bbl n
ronasi, odeHb boraras xenesamu koxa. K krnaccy otHocaTca asa otpsga — MuHoru
(Petromyzoniformes) n Mukcunbl (Myxiniformes).

Teno yanuHeHHoe, yrpeobpasHoe, 6e3 napHbIX KOHeYHoCcTeN. Crnepean Ha ronose
LUMpPOKaa npucacbiBatesibHast BOPOHKa. BHYTpY BOPOHKM U Ha KOHLE MOLLHOIO A3blKa
cnaaT porosble 3ybbl. Koxa nnoTHas, ronas, anMaepMmnc MHOroCrnonHeln, borat
XKEene3ncTbIMU KrneTkamu, BblAENAOWMMM Ha NOBEPXHOCTb Terna 0OUNbHYIO CIN3b.
HenapHoe HOo34peBOe OTBEPCTME PACMNONOXEHO Y MUHOI HABEpPXY ronoBbl, MeXay
rmasamu, y MMKCUH OHO Haxo4uTCs Ha nepeaHeM KoHue ronosbl. [lo3agn Ho3apu
NMEETCHA CBETOUYBCTBUTENBbHOE NATHO. 1o 6okam nepeaHero KoHua Tena psag
abepHbIX OTBEPCTUW. TKUM XBOCTOBOIO NMnaBHUKA - NPOTOLEPKanbHbIN.




OceBol ckeneT B TYIOBMLLHOW M XBOCTOBOW 00NacTax NpeacTaBneH Xopaou,
KOTOpasi OKpY)XeHa TOJICTOM COeAMHUTENbHOTKAHHON 000JI04KON, OKpY’KatoLwen He
TOJIbKO XOpAy, HO ¥ nexallyto Hag Hel HepBHYyto TpyOKy. B coeanHUTENBHOTKAHHOI
0boroYKe MMeeTCs NapHbIv Psa XPALWMUKOB, NPEACTaBNSIOLLMX CODON 3a4aTKy
BEPXHUX Ayr NMO3BOHKOB. ECTb Mo3roBou Yepen. OH 04eHb NPUMUTUBEH W
NpeaCTaBIeH XpSALWEBOW NIIACTUHKOM, NOL4CTMNAOLWEN rofoBHOW MO3r. [locpeanHe
NNACTUHKN HaxoguTCs OTBEPCTHE, qepes KOTOPOE NPOXoAUT rmrnogunsapHbIv BbIPOCT.
C DOOKOB K niacTuHKe NpuUMbIKaKT (HO HE CpacTalTCAa C HEW) XpSALLEBbIE CNYyXOBbIE
Kancyrbl, a cnepeau pacnosnoxeHa xpsiesas oboHsATeNbHas kancyna. Huxe
NNacTUHbI MO3roBOro Yepena MMeeTCs CucTemMa XpsiLen, NoaaepKmBaroLLmx
POTOBYO BOPOHKY U A3bIK. BucueparnbHbIn CKeneT Yy MUHOT NpeacTaBreH AeBATbIO
napamu COYNEHEHHbIX XabepHbIX OyXeK, KOTOpble CBA3aHbl MexXay cobon YeTbIPbMS
NPOAOSbHBIMU XPALWEBLIMY Tshkamuy. JTa XpsiLLEBast pelueTka nogaepxkmsaet
kabepHbl annapat. C3agn kK onnMcaHHOW cucTeme Xpsilen NpumbikaeT
okornocepaeyHbln xpaw,. MyckynaTypa npegcrasneHa W-ob6pasHbiMyn MumMepamu.

OpraHbl NULLIEBAPEHUSA HAYMHAKOTCS LUMPOKOW NPeapoTOBON BOPOHKOM, BOOPY>KEHHOM
porosbiMu 3ybamun. POTOBOE OTBEPCTUE NEXNT Ha OHE BOPOHKN U BEOET B IMOTKY. Y
MMWHOT FMOTKa pasgeneHa Ha ABe YaCTu: BEPXHIOK, N0 KOTOPOW NpoxXoauT nuiia, u
HWXHIOKO - OHAa OKaHYMBaETCA CIIENO U CBA3aHa C XabepHbiMy Mewwkamun. XKenyaok
He pa3BuT, N NULLEBOL NEPEXoanT HENOCPEACTBEHHO B KULLKY, OT KOTOPOW OH
oTaeneH knanaHoMm. Kuwika He genuTtcs Ha otaernbl U He obpa3syeT netenb. BHyTpu
Hee pacnonaraeTtcs cnabo narmbaroLwascsa cknagka, uUMeHyemasi cnmparsibHbIM
KnanaHom. KpyrnopoTbiM CBOMCTBEHHO YaCTUYHOE BHEKULLEYHOE NULLEBAPEHME.
NmeeTcs KoHycoBuaHas neyeHns. [ogxenygoyHas xenesa B 3a4aTOMHOM COCTOAHUMU

OpraHbl AblXxaHUs NpeacTaBneHbl XxabepHbiMK Mellkamn. HapykHble xabepHble
XOAbl BeAyT B abepHble MELLKX, CTEHKN KOTOPbIX NOKPbITbl MHOFOYUCNEHHbLIMU
nnactuHkamu. Ha npoTMBONOMNOXKHOM CTOPOHE XabepHbIX MELLKOB PacMofoXeHbI
BHYTPEHHME XabepHble Xoabl, BeayLime B rnoTKy. XKabepHble MeLLKM 1 UX NENeCTKU
Y KPYrnopoTbIX UMEKT 3HTOAEPMaIIbHOE MPOUCXOXAEHME.



Y KpyrnopoTbIX MMEETCS cepaue, COCToSAWEE U3 ABYX KaMep - npeacepanst n
xenypodka. OHo pacnonoXxeHo B Havane optowwHon aopTel. K npeacepamio
NPUMbIKAeT TOHKOCTEHHbLIN BEHO3HbLIN CUHYC (BEHO3HAs nasyxa), Kyaa BnagatoT Bce
BEHO3Hble cocyabl. OT OpOLIHON aopTbl OTXOASAT NapHble NPpUHOCSLLME XabepHble
apTepun. BeliHocsALWwMe xabepHble apTepun BNagatoT B HENAPHbIN KOPEHb aopThbl, OT
KOTOPOro OTXOAAT Brepeq COHHblE apTepPUK, a Ha3ad KOpeHb aopTbl NPOAOIMKaeTCH B
OCHOBHOM apTepuarsibHbI CTBOS - CANHHYO aopTy. [locneaHAs pacnonoxeHa
HenocpeaCcTBEHHO NO4 OCEBLIM CKENETOM (B AaHHOM criydae nog xopaown). Kposb oT
CMMHHOW aopTbl NOCTYNAET KO BceM opraHam Tena. OT ronoBbl BEHO3HAA KPOBb
cobupaeTcs B NnapHble NepeaHne KapanHanbHble (ApeMHble) BEHbI, Biagatowimne B
BEHO3HY0 nasyxy. Croga »e NocTynaeT KpoBb N3 3a4HUX KapaMHamnbHbIX BEH,
cobuparowmx Kposb OT Tyrnosuwa. OT KMLWEYHMKA KpOBb cobnpaeTtcs B
NOAKULLEYHYIO BEHyY, NOMaB B NeYeHb, OHa 00pasyeT BOPOTHYHO CUCTEMY
KpoBoobpaLwleHusi. 13 neyeHn KpoBb MO NeYEHOYHON BEHE NU3NNBAETCS B BEHO3HYIO
nasyxy. BopoTHOM cnuctemMbl NoYeK HET. Y MUKCUH €CTb B BEHO3HOW CUCTEME TPU
OOMONHUTESNbHBIX cepaua, B 0bnacTtu ronosbl, nevyeHn n xsocta. OHM ycunuearoT
BEHO3HOE KpoBOObpaLleHMe.

[ONoBHOW MO3r UMEET YeTbipe TUMMYHBIX AN MO3BOHOYHbIX OTAENa; nepegHun,
NPOMEXYTOYHbIN, CpeaHWUN, npofjonroBaTbii. Mo3xe4ok no4YTn He passuT. Bece
OTAENbI PpacnosfioXeHbl B OAHOW NSIOCKOCTU, T.e. HE 06pa3yoT TUNUYHBLIX ANnga bonee
BbICOKOOPraHM30BaHHbIX NO3BOHO4YHbIX M3rmeoB. Kpbllla Mo3ra He UMEeeT HEPBHOIO
BeLWEeCcTBa 1 LUeNMKom anutenuaneHas. fonoBHbix HepBoB 10 nap. CNIMHHOMO3roBbIe
HepBbl OTXOAAT ABYMS KOPELUKaMU - CMUHHBLIM 1 BPIOLLHBbIM, KOTOPbIE HE
coenHsATCA U He obpasytoT obuiero cMmewaHHoro Hepea. OpraH criyxa MUHOTU
npeacTaBrieH BHYTPEHHNUM YXOM - NepenoHYaTbiM 1TabnpuHTOM ¢ ABYyMS (Y MUHOT)
NN ogHUM (Y MUKCUH) NOMYKPYXXHbIMU KaHanamu. [nasa passuTbl criabo. Y MuHor
Heopa3BuTa porosuLa, Y MMKCUH rriasa gereHepumpytoT B CBS3M C NapasuTUYECKUM
obpasom xun3Hu. OpraH 06OHSIHUS HenapHbIW. B Koxe ¢ 0benx CTOpoH Tena
npoxoanT 6okoBasa NuHMA. OHa npeacTaBreHa HernyboknMn ssMkamn, Ha gHe
KOTOPbIX pacnofioXeHbl OKOHYaHUA byxaaroLero Hepsa.



OpraHbl BblOeNeHUa npeacrasfieHbl Me30HEMPTECKMMN MOYKaMU, K NnepegHeMy
KOHLYY KOTOPbIX NPUMbIKaIOT ocTaTkm npoHedpoca. MoveTouHMKamm crnyxar
BONIbpOBbLI KaHarbl, BnagatoLline B Modenonoson cnuHyc. PasgensHonornbl. [onoBble
Xenesbl HenapHbIe U HE MMELDT cneuuanbHbIX MPOTOKOB. [lonoBble NPOAYKTbI Yepes
pa3pbIBbl CTEHOK rOHaAbl BbiNagatoT B NONOCTb Tena, oTKkyaa nonagatoT B
MOYENONOBOW CUHYC U Yepes3 KaHamn MOYENOSIOBOIro COCOYKa HapYXy.

OnnogooTBopeHNe HapyxHoe. PasBuTne y MUHOT NMPOXOAUT C METAaMOPJd030M.
JTnumHka (neckoponka) BedeT 3akanblBaloLnmncs obpas K1usHu, NITaeTcs AeTPUTOM.
OTnuyaeTcd oT B3pOCon 0cobun OTCYTCTBUEM MpUcachbiBaTENbHON BOPOHKW, FMOTKOW
6e3 pa3geneHust Ha NUWEBOA U AbIXaTeNbHYO TPYOKY, HANNM4YMeEM 3HOOCTUNA,
OTCYTCTBMEM rnas. PasButne gnutcs HECKOSbKO NET. Y MUKCUH pa3BUTUE MPAMOE.
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PyareBaa mumHora (Lampetra planeri), camxa.

JlanpHEeBOCTOTHAA
pyunreBasa muHOra (Lampetra
reissneri).

MWKCUNHAa




Por = pm-
XaTeJbHHEe OpraHH
MOpPCKO¥ MUHOTH:

1 — mabepBble MEINKRA;
? — poroBuie 3y0Bl; & —
oOmmit  wabepHEId npo-
X0Q; 4 — BHYTPeHHHMe W
§ — pgemmEne xalepHble
npoxoal (B xabepHbIe
MeIIKN ¥ HADPYKY), 6 —
poT; 7 — HAPYHHBIE 3Ka-
OepHBEIEe OTBEPCTHA, &8 —
KO UCTHE NEePeropoaKn

MEKIY OTHECHABHBIMH Ma-

fepHEHIME MelIKaMU.

' Mosr muspor® (I — cBepxy;
II' — cum3y):
1 — noJaywiapusa nepegHero mosra; 2 — 06o-
HATeJAbHBble RONH, 3 — 600HATeNHHLIN HEPB;
4 — OPOMeKYTOUHBI® MOBP, 5 M 6 — Ipa-
Buith ¥ Jiepoiit rabeHyssipHble raHrIAN, 7 —
TeMeHHO# opraH, NPUKPHBapomuEl snndus;
& — sprTeabHLIA HEPB; 9 -— M0SIOBAS BO-
POHKa; 10 — 3pMTeJbHBE HKOJH; Il — OT-
BEpCTHe B KpbIIIe CPexHero Mosra; 12—
IHO cpeXHero Moasra; 13— riasolBHTATE)b-

‘Heift HepB; I4 — TPOHAHMYHEIX Heps, 15 —

ciayxoBpft HepB; 16 — HPONOAIOBATHIYK MO3I;
17 — pombonupaiibHaa fMKA; , 18 — 3a9aTo9--
HAMHE MO3MeUGK.
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CxeMa KPOBEHOCHOH CHCTeMhl MHHOTH:

a —-xopem, CIMHHOX aOPTHI;, 2 —— BHIHOCHIIME j3KalepHble apTepuH; 3 — HepemHAA KapAuHAJIbL-
HaAa (ApeMHasg) BeHa;, 4 — COWHHAA aopra;, § — 3aAHAA HKAPAHHAJbLHAA BeHA; 6 — KHIIedHaA
aprepusa; 7 — npnnocamne walbepHble aprepmu; & — OpoomHasg aopra; 9 — maﬁepnue utesin,
d0 — meaynmodek; 11 — mpencepume; 12 — BEHO3HBIA CHHYC, 13 — ne4eHOTHAA BeHa; 14 —
l UOAKHHIEYHAd BeHAa, 15 — XBOCTOBaH BeHA M ap'repna

BoapaCTHHe H3MOHEHHS

1 ~ xabepHO# 0GNACTH MMHOTH:
I — naunuKa; I — B3pociiag MHAHOra.
1 — raoTKa, npodoneHRana mabepHBIMU
OTBEPCTHAMNE; 2 — NHIICBON; J — HObIixXa-
O9SPoSs TeNpHAS TDPYOKA, 4 — CHIANKA, OTHes

nxepona.

S N



', Yepen m CKeieT KafepHOTo amIapara MAHOTH:.

3 — %0pRA; 2 — 9aYATKH BEPXHHX JYr IOBBOHKOB; J — OGORATENLEAd KANCYHA; 4 —= CAYXOB2A Hade
' oyHEAa; & -— CReJIeT HPHCACHIBATENEHOM BOPDOHKY; K &— HOXbASHYHBIA XpANL; "7 — iKalepHoie AYHKKM,
i ' 8§ — OKONlOCepPHeHLI XPAIN, 9 — HOABABHYHAR RYyra,



Xopha MoTka CnUHHOK Mozr OBoHATENEHBIA  HozapA
MO3T oprad
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BHYTpPEHHKWE
OTEEPCTUA B AZbIK 3y Okl Por YCUEK

KabepHblx MeLwWw Kax
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PASAEJ MO3BOHOYHbIE HEJIIOCTHOPOTDBIE
(GNATHOSTOMATA)

« XapakTtepHon ocobeHHOCTbIO NpeacTaBuTenNen JaHHOro pasgena aBnseTca Hannyume

KOCTHbIX UK XpSLLEBbLIX YentocTen. Pasnen BkntovyaeT B cebs nogasnsioLlee
OONbLLUMHCTBO HbIHE XUBYLLIMX XOPOAOBbIX.

 Paspen cocTtouT 13 2-x HagKnaccos:

 HAOKJIACC Pblbbl (PISCES)
« HAOKJITACC HETBEPOHOI'MIE (TETRAPODA)




HAOKIACC Pblbbl (PISCES)

« Bkntoyaet B cebsi NnepBUYHOBOAHbLIX NPEACTaBUTENEN, HACENSIOLLNX KaK MOPCKME,
Tak U NpecHble BoAbl. B oTnuumne ot KpyrnopoTbiX pOT pbi® BOOPY>KEH NOABUKHbLIMU
YyentocTaMmun. IMetoTcst napHble KOHEYHOCTU, NPeacTaBMNeHHbIE rPYAHbIMA U
OpHOLHLIMY NNIAaBHUKaMKU U Ux nosicamu. OpraHamu AbixaHus y 60nbLIMHCTBA
NOXXM3HEHHO CNy»aT »*abpbl, >xabepHble NenecTkn NMEeT 3KToaepManbHoe
npoucxoxaeHne. OOoHATENbHbIE OpraHbl NapHble. BHYTPEHHee yxo MMeeT Tpu
MONYKPYXHbIX KaHana. Teno, kak NpaBuUIo, MOKPbLITO YeLlyen.

* Ye B Ha4yane OeBOHCKOro nepuoaa (unu gaxe B cUNype) HaMeTUnoch pasaeneHune
pblb Ha psAg BETBEN, U3 KOTOPbIX A0 HACTOSILLEro BpeMeHW JOXUNN ABa Knacca:

« Knacc Xpsuiesble pbiobl (Chondrichthyes)
« Knacc KocTtHble pbibbl (Osteichthyes)




H{aGepHan HpblluKa

Al

Hosapn

Bokoerasn
JHUHHUA

IlnaBARKY pHIOBI (epmma):

1, 2 — CHnUHHHE MIABHAKA (I — COCTOUT K3 TIPOCTHIX KOJIOHHX Jyuel, 2 — COCTOHUT H3
MATKUX Jy4ci); 3 — IPpYAHONW IUIABHMK; 4 — OploniHO¥ NJaBHUK, 5§ -— aHaJLHLIN naaB-
HUK, 6 — XBOCTOBOH IJIaBHUK,



== >
Buabl XBOCTOBbLIX NS1AaBHUKOB:
A) retepouepKarnbHbIn
B) npotouepkanbHbIN

C) romouepKanbHbIN
D) ondpuruepkanbHbI



Knacc XpsaueBbie pbibbl (Chondrichthyes)

» CpaBHUTENBHO HEMHOroYMcrneHHaa coppemeHHas (okono 730 BMaoB) rpynna poiod, B
OpraHu3aumm KOTopbIX COYETaTCA MPUMUTUBHbLIE YepTbl C YepTamu
nporpeccnBHoCcTUN. CKeneT NOXXM3HEHHO OCTaeTCAa XpsLleBbiM. Koxa nokpbiTa
Hanbonee NPMMUTUBHBLIM TUMOM YELLYU - NSTAKOUAOHOM (peXxe Koxa ronas).
XKabepHbIX Lenen oTHOCUTENBHO MHOTO (5-7), U Kaxxaasa OTKpbIBAETCA HAPYXY
CaMOCTOSATENbHbLIM LLieNneBnaHbIM OTBepCTUEM. [1Na HUX XapaKTepHbl Takue
NPOrpeccmBHbIE NPU3HAKN, KaK Hanuyme HEPBHOIMO BELLLECTBa B KpblLle nepenHero
MO3ra, BHyTpeHHee OCEMEHEHME, a Y MHOTMX BUOOB U XUBOpOXaeHue. Pasmvepsl
Tena BecbMa pasnuyHbl: oT 20 cm go 15 n gaxe oo 20 m. PacnpocTpaHeHbl BO BCEX
MOPSAX U OKeaHax, MPenmMyLleCTBEHHO B TPONMYecknx lwmnpoTtax. Hekotopblie Buabl
3ax04AT B PeEKMU.



Knacc: Chondrichthyes = XpsLleBble pblObl

Noaknacc: Elasmobranchii = [NnactnHokabepHble PbIObI
Hapotpsg: Selachomorpha, Selachioidei = Akyribl
OTtpsan: Hexanchiformes = MHoroxxabepHukoobpasHble
OTpsa: Heterodontiformes = Pa3Ho3y60o06pasHbie
OTpsig. Lamniformes = JlamHoo6pasHble

OTpsaa: Carcharhiniformes = KapxapnHoobpasHble
OTtpsaa: Orectolobiformes = Bob6eroHroobpasHble
OTpsig: Squaliformes = KatpaHoobpasHble

OTpsaa: Pristiophoriformes = NunoHocoobpasHble
OTtpsaa: Squatiniformes = CkBatnHoobpasHble
Hapotpsaa: Batomorpha, Batoidei = Ckartbl

OTtpsaa: Pristiformes = MNunopbiboobpa3sHblie

OTtpsaa: Rhynchobatiformes = PoxneobpasHble

OTpsig: Rajiformes = CkatoobpasHble

OTpsaa: Dasyatiformes = XBOCTOKO10006pa3Hble

OTpsa: Torpediniformes = THIOCO0Bpa3sHbIe, ANEKTPUYECKMNE CKATDI

Mopknacc: Holocephali = LlenbHoronoBsle pbibbl, CAUTHOYEPENHLIE
OTpsig: Chimaeriformes = XumepoobpasHble




[MTogknacc pbibbl [TnacTuHyaToxabepHbie (Elasmobranchii)

[na aTnx pblb xapakTepHO Hanuuue nnakomgHown Yyewyun. Kaxgoe HapyxHoe
XabepHoe OTBEPCTME OTKPbIBAETCSI HA MOBEPXHOCTU Tena caMocToATeNnbHO. ECTb
Krnoaka. B cBs3u ¢ Hanmunem y 60osbLlUMHCTBA BUOOB BbIPOCTA Ha NepeaHeM KOHLEe
rosfiI0Bbl, TaK HAa3bIBAEMOIo POCTPYyMa, POTOBOE OTBEPCTME PACIOSTIOKEHO HA HUXKHEN
CTOPOHE rofioBbl B BUAE nonepeyHon wenu. Yepen yaile rmoCTUIMYECKun, pexe
aMPuUCTUNU4ECKUi.

dopma Tena 6onblINMHCTBA aKy”n yarMHEHHas!, BepeTeHoobpasHasi, y CKaToB -
ynrouleHHad. [onosa cnepeay MeeT HOCOBOW BbIPOCT - POCTPYM. XOPOLLO pa3BuThI
rnasa. Mo 6okam ronoBbl BUAHbLI XXabepHble wenu, 0bbIMHO MO 5 ¢ KaXKAom CTOPOHbI.
[Mo3agwn rna3 BUAHbLI ABa OTBEPCTUS - bpbl3ranbLa, npeacrasnstowme cobomn
PYOMMEHTbI XXabepHbIX Lerien, pacrnonarasumMxca mMexay 3-n (HYenCTHON) 1 4-1
(noaobsasbldHOM) ayramu. Ha HXXHE NoBepXHOCTU Tena y KOpHA XBOCTa
pacnosioxeHa Kroaka. XBOCTOBOM MNSiaBHUK reTepouepkasrnbHbln. Ocb ckerneTta
3axo4uT B BEPXHIOK, OOMbLUYIO fonacTb NnaBHMKa. [lapHble KOHEYHOCTH
npeacTaBneHbl rpyaHbIMM 1M OPIOLLIHBIMUY NSTaBHUKAMU, KOTOPbIE PacnosioXeHb!
rOPU3OHTanNbLHO. MImetoTca HenapHble CNMHHOM W aHamnbHbINA NSIaBHUKN,

KoXHble NOKpOBbLI coaepXaTt annaepmMuc 1 KyTuc (Mnu Kopuym). dnuaepmMmmuc
MHOIOCJSTOMHbBIN, C MHOTOYUCIIEHHbLIMU KENe3NCTbIMU KrneTKamMu, BblAeNaioLWwmMmMmn CBou
CEKPET Ha MOBEPXHOCTb KOXN. KOpMyM MNOTHLIW, BOSTOKHUCTLIN. KOoXXa NoKpbITa
NNakongHbIMN Yelwysamun. Yeluys nokpbiBaeT BCe Terno pbibbl M 3aX0AUT Mo Kpasim
POTOBOW LLENM Ha YemntoCTh. 34eCb OHa KpynHee, YeM Ha OpYrnx YacTax Tena, u
BbINOSTHAET (PyHKUMIO 3y60B. Hellya cOCTOUT 13 nexallen B Kopuyme JeEHTUHOBOM
MNSIACTUHKM N CUAALLErO Ha Hen Wwuna, NoKpbITOro YexsIMkoM n3 amanun. BHyTpu
Yyellyyn MMeeTCH MoNoCTb, HanoSIHEHHAA MyJsibMNown.



Y aKkyn cKesneT NoXXM3HEHHO OCTaeTCs XPALEBbLIM, XOTS B HEKOTOPbIX €ro y4acTkax u
NPONCXOOAT OTNOXEHUS N3BECTKOBbLIX conen. OceBon ckeneTt CoOCTOUT U3
NO3BOHOYHOro cTofida n Mo3roBomn Yactu Yepena. [No3BOHOYHMK AennTcs Ha ABa
oTaena: TyNnoBULLHLIA U XBOCTOBOW. [103BOHKM 0G0OpPMIEHbI MOSTHOCTLIO U UMEIOT
Teno v ase ayru. Tena No3BOHKOB BOrHYThI cnepean u c3agm (amdumerbHble
NO3BOHKN). B obpasyromnxca mexay Tenamm coceHux no3BoHKOB MOMNOCTSX, a
TakXe B Y3KOM OTBEPCTUM B LIEHTPE Tes1 NO3BOHKOB COXpaHsAeTca xopaa. B kaHane
BEPXHUX OYr NPOXOAUT CMMHHOM MO3T. [puyneHsaoLwmnecs K no3BoOHOYHUKY pebpa
KOPOTKN U OrpaHnUYMBaloT NOSIOCTb Tena TONbKO CBEPXY U NMLLIb HEMHOIO C BOKOB.
Mo3sroBoun Yepen coCTouUT U3 MO3roBoM KOPODKK, Kancyn opraHoB YyBCTB U POCTpyMa.
Mo3sroBasi kopobka MMeeT CBeEpPXY OTBEPCTUE — (POHTaHerNb. BucuepanbHbin ckenet
CYLLLECTBEHHO NpeobpasyeTcd, U Ayr1 He CBA3aHbl MeXay cobon ropn3oHTanbHbLIMU
xXpsawamMmn. 3To caenano BO3MOXHbIM UX (DYHKUMOHamNbHbIE U3BMEHEHUS, B YACTHOCTU
obpa3zoBaHue YentocTen. BrucuepanbHbiii CKENET BKIOYaET XabepHblie ayru,
NoABbA3LIYHYIO M YENIOCTHYIO Ayrv 1 ABE Napbl rybHbIX Xpsiien. YentocTHasa ayra
criaraeTcsi U3 napHbix xpsiLen. BepxHsisi napa xpsilen, MeHyembix
HEOHOKBaAPATHbLIMM XpsiLLlaMU, BbIMOSTHAET Porb BEPXHUX YentocTen. HmkHAS napa
XPSALWEN, BbIMOSHSAOLWAA POSib HUXKHUX YESIOCTEN, Ha3bIBAETCH MEKKEIEBbIMA
Xpswamu. HernocTHaa gyra coeanHAeTca ¢ Yepernom Yyepes BepXHUN 3NeMeHT
NO4bA3LIMHOM OYIN — TMOCTUNUA UNKU KPOME 3TOro eLle N HENOCPEACTBEHHO
coenHsIeETCS ¢ Yyepernom — ampuctunus. lNogbassiyHasa, Unv rmonaHas (YetTeeprasi),
ayra cCoOCTOUT U3 NapHOro rmomMaHanbynspHoro Xpsawa, NnapHoro rmonaHoro xpsiia u
HENapHoOro coeaunHsLWEro xpsita - konynsl. FlmoMaHandYNAPHbIA XpsiL
COUNEHSIETCA C YEpenoM v MMonaoMm, a Takke ¢ HYentCcTHOM Ayron. Konyna ceBs3biBaeT
rmongbl NEBON 1 NpaBoW CTOPOH. XKabepHblie Ayru, KOTOPbIX OObIYHO ObIBAET MATD,
COCTOAAT U3 YETbIPEX NAPHbIX XPSILLEN U OOQHOIO HEMAPHOIO, fieXallero Ha 6p}OLLIHOI/I
CTOPOHE Oyrn 1 CBA3bIBAKOLLEro ee fieByto 1 rnpasylo YacTu. Boonb 3agHero kpas
XabepHbIX Oyr CUOAT XpsLWeBbIe Ny4u, cnyXxawme onopon ansa mexkabepHblx
neperopoaok. CkeneT napHbIX KOHEYHOCTEN BKIHOYAET MNOSIC KOHEYHOCTEN, Nexallnm
B KOprnyce Tena u criyxawimn onopon KOHEYHOCTEN, N CKeNneT CBOOOAHbLIX
KOHEYHOCTEN



[Mosic nepeaHnx KOHEYHOCTEN (FPYAHbIX NNAaBHUKOB) NPEACTaBIIEH XPSILLEBON OYron,
KOTOpasi NeXxuT cBoOOAHO B TOsLLE MycKynaTypbl. B cepeanHe kaxxgow (nesou u
NpaBon) NOMNOBMHbLI Ay HAXOOATCS BbICTYMbl, K KOTOPbIM MPUKPENNAETCA CKeneT
cBobogHOM KOHeYHOCTW. OTaenbl Nosica, nexawme KBepxy OT yKasaHHOro BbICTYyNa,
Ha3bIBalOTCA N1ONATOYHbLIMK, a Nexalyme KHM3Yy - KopakougHbiMn. CkeneTt cBobogHOM
nepegHeEn KOHEYHOCTU COCTOUT U3 TPeX OoTAenoB. B ocHOBe nNnaBHUKaA rexart Tpu
Xpsawmka - 6asanun, npuuneHsowmeca K nodacy. K 6asanusm npukpennarTcs
Nano4vykoBUAOHbIE XPALLN - pagmanun, pacnonararowmecs B HECKOMbKO PAOOB.
HakoHeu, K pagnanmam npukpennsaTca ANUHHbIE N TOHKNE 31aCcTOUANHOBbLIE HUTU
KOXXHOIo npoucxoxaeHusi. lNosic 3agHnx KoHe4YHocTen (bprolHbIX NIaBHUKOB)
COCTOUT 13 HEMapHOro xpsuia, pacnonoXeHHOro B MycKyratype nornepek tena nepes
krnoakown. B ckenete camoro 6ptoLHOro NfaBHMKa UMEETCH TONbKO OAHa Unn ase
basanuun. Pagnanum npukKpennsoTca K UX Hapy>XHOMY Kpato. CKeneT HenapHbIX
NaBHUKOB COCTOUT U3 paananmm n anacTtougnHOBbIX HUTEN.

MyckynaTypa B LieflOM COXpaHseT MeTaMepHoe CTPOEHMNE, OAHAKO B OTAENbHbIX
yyacTkax Tena metamepust HapyLuaetcs. MbillLbl OTNMYaOTCH BbICOKOW CTENEHbIO
ABTOHOMHOCTM U BbICOKUM COAEpXaHNEM MOYEBUHBI.

YentocTn HecyT 06bIMHO OOBOSBHO KPYyrHble 3yObl. POTOBasi MOMIOCTb NEPeExXoauT B
rMOTKY, NPOOOAEHHYIO XabepHbIMU LWeNaMn. B rnoTky oTKpbiBalOTCA 1 Bpbl3ranbLa,
npeacTaBnsaowme pyamMeHTapHble xabepHble wenn. KopoTkuim nueson
OTKpbIBaeTCA B AyroodbpasHo M30rHyTbIN XenyaokK, OT KOTOPOro OTXOAUT KOpOTKas
TOHKas Knwka. B ee 6pbhkenke nexuTt nomKenynodHas xenesa. Toncras KuLka
NMEET 3HaUYUTENbHbLIN AnaMeTp N CHabxeHa crnnpanbHbiM KranaHom. [1ByrnionactHas
Ne4yeHb CHabXeHa »XeN4YHbIM NY3bIPEM, XKEMYHbIA NPOTOK BNagaeT B Ha4YasrbHbIN
oTaen TOHKOW KNWKW. KnevyHnK 3akaH4YnBaeTcsa KIoakow.

Kaxxgas xxabepHas wenb BHYTPEHHUM KpaeM OTKPbIBAETCA B IMOTKY, @ HapPYXXHbIM -
CaMOCTOSITENbHO Ha NOBEPXHOCTb Terna. XKabepHble OTBEPCTUS OTrPaHUYEHbI APYr OT
apyra LWMPOKUMN MexkabepHbIMU NeperopogkamMm, B TONLWE KOTOPbIX 3aneratT
xpsiLeBble XabepHble ayrn. XKabepHble NenecTkn cuaaT Ha nepegHen U 3agHen
CTEHKaX »abepHbIX Neperopofok, rae oHM obpasyroT nonyxabpeol.



Cepaue xpsaweBbIX pbld ABYyXKaMepHOe, OHO COCTOUT U3 Npeacepaust 1 xenynodka.
K npeacepauto npuneraeT LWMPOKUA TOHKOCTEHHbBIN BEHO3HbLIN CUHYC, B KOTOPbIN
BNMBaETCA BEHO3HAaA KpoBb. K KOHEYHOW YacTu XKenyaoyka npuneraet
apTepuanbHbi KOHYC. OT apTepuarnbHOro KoHyca 6epet Havarno oploLwHas aopTa: oT
Hee K xabpam oTXoaaT NATb nap XabepHbix apTepun. HacTtn aTux aptepun oo
abepHbIX NenecTkoB Ha3bIBAOT NPUHOCSALLUMMN XXabepPHbIMU apTEPUAMU, HaCTun Xe
NX, nayLmne oT xabp 1 HECYLLME YXKE OKUCIEHHYIO KPOBb, MUMEHYIOT BbIHOCALLMMU
>|<a6epr||vw| aptepusimu. [locneaHve BnagatoT B NapHble NPOAOSIbHbIE COCYAbI -
KOPHW aopThl, KOTOPble, CrNMBasiCb, 06pa3ytoT OCHOBHOW apTepuarnbHbIW CTBON -
CMNHHYIO aopTYy: OHa NEXUT nog No3BOHOYHUKOM N CHabXaeT KPpOBbiO BHYTPEHHUE
opraHbl. Bnepen oT KOpHen aopTbl OTXOOAT COHHble apTepun, HeCyLLME KPOBb K
ronoBe. BeHO3Hast KpOBb OT rofioBbl COBUpPaeTcs B NapHble SSpEMHbIE (MHaYe
Ha3blBaeMble KapanHarnbHbiMn) BeHbl. OT TynoBuLLa KpOBb COOMpaETCs B NapHbIe
3agHuWe KapauHaribHble BeHbl, KOTOPble Ha YPOBHE cepaua CrnmBarTCA C SpeEMHbIMA
BEHAMM COOTBETCTBYIOLLEN CTOPOHbI, 00pa3ys napHble KIOBLEPOBbLI NPOTOKM,
BnagarLime B BEHO3HbIN cnHYC. KapanHanbHble BeHbl 06pasytoT B NOYKax BOPOTHYIO
cuctemMmy KposoobpalleHusi. OT KMLWEYHNKA KPOBb NOCTYNAaET B NOAKULLEYHYIO BEHY,
KoTopasa obpasyeT B Ne4YeHn BOPOTHYIO CUCTEMY KpoBoobpalleHust. 13 neyeHn KpoBb
MO Ne4YeHO4YHON BEHE N3NNBAETCHA B BEHO3HbLIN CUHYC.

[0NT0BHOM MO3I OTHOCUTENLHO BENUK. XOPOLLO pa3BuUTbl BCE €ro oTaesbl: nepegHuni,
NPOMEXYTOYHbIN, CPEOHNN, MO3XKEYOK U NpodonrosaTbi. HepBHOEe BeLLECTBO
nMeeTca Ha aHe, 6okax 1 Kpbllle nepegHero moara. Mo3»e4yok yBenuyeH.

OGoHATENbHbIE MELLKM NapHbIe U UMEIOT CKNaaKy, KoTopasi enuT HO3Ap Ha
BBOJHOE U BbIBOAHOE AJ1A BOAbI OTBEepCTUA. [1apHble rnasa MMetoT TUMMYHoe A4
PbIO CTPOEHME: PoroBuLIa Nockas, XpycTanuK LWapoobpasHbIi, BEK HET. Y HEMHOMMX
BWIOB €CTb MuUratenbHas nepenoHka. OpraH cnyxa npeactaBneH BHYTPEHHUM YXOM -
nepenoHYatbIM NabupuHTOM. MonyKpyXHbIX KaHanos Tpu. HanpaeneHne BOAHbLIX
NOTOKOB pbifa OLLyLIaeT Yepes CEMCMOCEHCOPHYIo cucTemy. OHa npeacTasnser
KaHan, nexalimin B KoXe 1 COOOLLALLNNCA C HapY>XHOW CPeaon Yepes 4acTo
pacnonoXeHHble OTBEPCTUS.



« OpraHamu BblaeneHus cnyaTt Me3oHedpudeckume nodkn . B kayectse Mx BbIBOAHbIX
NPOTOKOB OYHKLIMOHUPYIOT NapHble BONMbOBbLI KaHarbl, BNaaatoLluue B KIoaky.
[MpoayKThl BblAENEHNS yOansalTCcsa U U3 NonocTy Tena (Yepe3 HedpoCTOMbI), U U3
KpoBu (Yepe3 Manbnuriuesbl TenbLa). Yepes xxabpbl BEIBOAUTCA aMMUaK.

*  AnvHukm y 6onblUMHCTBA aKkysn napHble. [NapHble anueBoabl (MIONIepOoBbl KaHamb)
He coeMHEHbI C SUYHUKaAMUN, a OTKPbIBAKOTCSA B NOMNOCTb Tena B HenocpeacTBeHHOU
6rm3ocTu oT HMX. B BEpXxHEM OTAerne AMUeBOaOB PachnofOXeHbI CKOPynoBble
Xenesbl. PaclunpeHHble HUXHWE oTaenNbl ANLEeBO40B OTKPbIBAKOTCS B KNOaKky.
[MonoBble 1 MOYeBbLIE NYTU Y CaMOK Ha BCEM MPOTAXEeHUM pasgeneHsl. [lapHble
CEMEHHUKUN CBSA3aHbl CUCTEMOW KaHarnbLEB C NepeaHMN OTAenamMmm noYex.
YKasaHHble KaHasnbLbl NPOXOOAT Yepes3 BELLECTBO NOYeK 1 BnagatoT B BONTbJOBbI
KaHarnbl, KOTOpble CryXaT y CaMLO0B He TOSIbKO MOYETOYHUKaMN, HO U
cemanpoBogamu. lNepegHue otaensl NoYek He obnaaatoT BblAENUTENbHOW PYHKLMEN
N cnyXaT npuaaTtkamMmm ceMeHHUKOB. ToNbKO 3agHue oTaenbl NoYeK PYHKUUOHMNPYIOT
KaK BblaenuTtenbHble opraHbl. BornbdoBbl KaHanbl B HUXKHEM OTAENE pacLUMPEHb] U
0b6pa3yoT TOHKOCTEHHbIE ceMeHHbIE Ny3blpn. Oba BonbdoBa kaHana BnagatoT B
MOYENONOBOU CUHYC, KOTOPbIN OTKpbIBAeTCA B Kroaky. OnnogoTrsopeHne
BHYTPEHHEE, COBOKYMUTESbHbIE OpraHbl cCaMuOoB — MPOU3BOAHbIE DPHOLLHLIX
NaBHUKOB NTepuronogun. Hapsay ¢ otTknagbiBaHMEM SAWUL, aKyriaMm CBOUCTBEHHO
SNLEXNBOPOXOEHNE U UCTUHHOE XXMBOPOXAEHNE C 0O6pa3oBaHMEM MNALEHTHI.

» [logknacc nogpasgoensaeTcs Ha 2 HagoTpsaa:
« HAOOTPAO AKYIlbl (SELACHOMORPHA)
« HAOOTPAO CKATbl (BATOMORPHA)




Hapotpsaa Akynbl Selachomorpha,
Selachioidel

* [lpenmyLLeCcTBEHHO nenarndeckne, pexe OoHHbIe pbidbl. Terno yatle He
CNIOLLIEHO B AOP30-BEHTPaNbHOW NnockocTu. XKabepHblie wenm
pacrnonoXeHobl Mo bokam Tena. XBOCTOBOW NSIaBHMK XOPOLLO Pa3BUT Yy BCEX
BNOOB, retepouepKanbHbIn.

« JKabepHbix Wwernen yawe 5 nap, pexe 6-7 nap. Popma 3yboB Ha YemNCTAX
pasnuyHa y pasHblX NpeacTaBuTernen, HO Yalle OHU XBaTaTeSIbHO-PEXYLLENO
TMna.

 Bocemb oTpsigoB, aBaguaTtb cemencts n okono 350 snaos. [Npeacrasurtenm
HaOoTpPsAa LWMPOKO pacrnpocTpaHeHbl BO BCEX MOPSAX U OKeaHax,
BCTPEYAIOTCHA TaKKe NPeCcHOBOAHbIE BUAbI.



HexanchHormes
Bkt ) T s
(375 + Species) '

-":""Squaliformes

Dogfish sharks
(87 + specles, 23%)

- " Pristiophoriformes

Sawsharks
(8+ species, 1%)

Squatiniformes

Angel sharks
{134+ species, 4%)

Heterodontiformes

Bullhead sharks
(8 species, 2%)

Orectolobiformes

Carpet sharks
A (324 specles, 9%)

Lamniformes
Mackere! sharks

(154 gpecies, 4%)
Carcharhiniformes

Ground sharks
(210+ specles, 56%)




Hapotpaa: Batomorpha, Batoidel = Ckarthl

[MpenmyLecTBEHHO AOHHbIE, pexe nenarnyeckune pbiodsbil.

PoToBoOe oTBEpPCTME, HO3OPWU U XKabepHble wenu (5 nap, peako 6) HaxoaAaTcd
Ha HMXXHEW NOBEPXHOCTU Tena. bpbi3rarnblue, Kak npaBunio, XOpoLLOo PasBUTO
N ncnonb3yeTcsa Ans AblXaHug.

Teno y 6onblUMHCTBA YNSIOLWEHO B JOP30-BEHTPaNibHOM HanpaBSieHUH,
rPYOHbIE NSTABHUKN CUSTBHO YBESTMYEHbl. XBOCTOBOW MMNaBHUK YaCcTo
Heopa3BUT, XBOCTOBOM cTebernb buiyesnagHom goopMbl. 3yObl yrnoLLEeHbI.

[1aTb oTpsgos, okonio 500 snaos..



Rajiformes
Skates
(223+ species, 45%)

Batoids
(4944 species)

Pristiformes
Sawfishes
(4+ specles, 1%)

Torpediniformes

Electric rays
/ \ (43+ species, 9%)
‘—.

Myliobatiformes
Stingrays

(171+ species, 35%)

R v

hinobatiformes
Guitarfishes
(63+ species, 11%)




[Mogknacc LlenbHoronoBble pblObI, UK
cnuTHo4vepenHble Holocephali

[onoBa MmaccmBHas, Teno 0ObIYHO CyXKaloLEEeCcs K 3agHEMY KOHLLY.
XBOCTOBOW CTEDENDb YaCcTO NULLIEH XBOCTOBOIO NiaBHUKA, bu4yeBUaHbIN.
[pyOHbIE NNABHUKU KPYMHbIE, KpbliNnoBuAHbIE. [1epBbI CMMHHOMN NMNaBHUK
nMeeT Wwunn. bokoBasi NMHUSA B BUAE OTKPbLITON Bopo3abl Ha bokax Tena.
IMetoTcst KOXKUCTbIE XKabepHble KPbILLKU, MPUKpbiBatoLne 4 xxabepHble
wenu. bpbl3ranbue oTcyTcTBYEeT. Yepen ayTocTunnyHbin. 3ybbl B BUae
3yOHbIX NN1IaCTUHOK. Tera no3BOHKOB pa3BuTbl cnabo. Kenyook oTCyTCTBYET.
Knoaku HeT. Anyeknaaywme. CamMmubl Ha rofioBe UMEKOT «aepXKaTernb» ang
domkcaumm camMkm nNpm crapmBaHun.

PacnpocTpaHeHbl B MOPSIX HA 3HAYNTENBLHOW rMyoOunHe.

B nogknacce eguHCTBEHHbIN OTpad: XumepoobpasHble (Chimaeriformes) ¢
Tpems cemencTtesamun: KannopnHxosble, NN 3acTynopbifible XMMepb
(Callorhinchidae); Xumepostle (Chimaeridae); PuHoxnmepossle, nnu
HocaTble xMMepbl (Rhinochimaeridae)



[TnakongHaga veluys



Yepem aKyJIH:

1 — HOCOBas Kamcyaa; 2
HocoBo#t. BHDOCT (POCTPYM);
& — op6HTa; 4 — 8aTHUIOY-
‘Baf Kancyda; 5 — HEGHO-
KBAUDATHHNR XpAm; 6 — MEN-

RejeB RpAM (HMGKHAA 6=
moeTb); 7 — ry6Hbie XpARH;
8 — nonBecox (rmoMaHIMOYy-

- JApe); 9 — THOHMA; 10 e’
, ;xalepHBIe AYTH,




rMoCcTUNUA amduncTmnums



. CKeJler nmosAcOB M NAapPHHX KOHEYHOCTEHR caMIa axKyJghe:
1 -— ROPaKOMIHLIU OTHeN;, 2 — JNOoNaToYHEK oTmeN; 8, 4,

| 7 -
I — nneveBOl MOsic B TPYIHLIe MJIaBHHAKM - ,
5 — 0a3alu|;, 6 — PAafgHAJIEHA; ? — YJACTOMIWHOBLIE HUTH.
11 — nosic ANHAX MOHewHOCTeld M OGpPIOMEHLIEe NIABHUKH: I — NoAc; 2, 3, 4 — Gasajimm, 5 — panma-
© NIAHA; 6 — 2INACTOAIMHOBEIE HHTH. '



Bropo# MepebId Epelzransue
CNMHHOM CNMHHOM Hozapa
NMNABHMWK MNaBHUEK

~ -~ - -\— 4 ..
XBOCTOBOM EplowHOK MyaHoW | BHeWHue PocTpym
MNaBHUEK MNaBHUE nnaeHWE 7 KabepHele
wenu

MpUHOCAWMKE KabepHble

ATEPMH o i
MO3T

ABOCTOBAA
apTepuA Movka CeMEHHUE

XBOCTOBAA CeneseHka Heny ok CnWHHAaA
\ -~ ~
EEHa ao0pTa 3aaHui | MepeaHuit

——————

CnupaneHelid | NoaKeny 404HaA
Knoaka KananaH Keneza

BelHOCAWKME PocTpym
KabepHele

apTepuu
PektaneHaa KWW eYHMEK MNeyeHs EpwwHan

Menesza aopTta

/ Cepaue




O0mKHOBeHmHasa akysia (Acanthias):

'~ 1 — COHHaaA apTepma; 2-- HamxabepHaa aprepms; 3§ — COHHEHAA AaopTa; 4 -— BEeHO3HBIA CHHYC;

5 — nporor KioBre; 6 — BHYTPEHHOCTHO-ME3eHTEPHAJbHAA aprepud; 7 — KapAWHAJNHHAA BeHA;

8 — BOPOTHAA BeHa INTOYKH, 9 -— XBOCTOBasg BeHA;, 10— BOPOTHAA BeHA NedYeHH; 11 — MeIeHOT-

BH# cuHAyc; 12— Opencepame; 13 — KedNyAOYEeK ¢ HKOHycOM aopThl; 14 — Opromaas aopra;
15 — wmabepHaa aprepuda; 16 — ApPeMHaA BeHAa,



GprowHasa aopTa

apTepuanbHbii KOHYC

Kenyao4ek

aTPUOBEHTUKYNAPHbLIV KnanaH

npeacepave

cU HanMaﬂbelﬁ KrnarnaH

BEHO3Has nasyxa (CUHYC)

obwas KapauHalribHadA BeHa



V+ Vitopht

T'onosro#t MO3r m we-
penHLte HOPBH AKYAH:

CnmrBan cropoma. IlpaBoe I'BasHOE '
AGzoxo ynajleHo. OTBOonAmMuit Heps
(VI napa) BRe usofparkex.

1 — mepemHENY# MO3r; 2 -— IPOMENY-
TOUHEY  MO3r (Kphillla ero ynane-
Ha); & — cpemAuit MO3r; 4 — MO3-
HeUOK;, § — HponoNroBaTHH Mo3r C
BCKPHTHIM YeTBePTHIM KeNXYIOHMKOM
(pomGoBunHo# sAMKOH#), 6 — crele-
Jtex O0OOHATENbHOU HmOIM, 3aNANTH-~
palomuiics Bsayrmem (Bulbus olfac-
toriug); 7 — OGOHATEJNHLHEN MOINOK;
8 ~~ BePXHAA KOCAA MHIENA.'¥a3Ho-~
ro sA6JI0Ka; 9 — BRYTPeHHsiA, 10 —
BepXEAA;, 11— Hapy:XBasg IpaAMas
MBIIIHRA; 12 — Gpasrancge;, 13—
upaBad mabepHas MIMeXb;
II—X — yepenHnie HepBH; I ~—3pu-
TeasHB BHepR; I1II — rilasOmBEra-

. TedbERE HepB; IV ~— Goroboit HepB;

V max — BepxHedeNIoCcTRAS BETBb
TpoliHAYHEOrO HepBa; V mand — ero
HIKHEYeJNoCTHAA BeTsBh; V+VII
opht -— riasHRAYHEIE {ZeBepXBOCT~
HHe) BeTBH  TpolEmYHOro (V) B
sunesoro (VII) uepsos; VII p—
Hé6HAA BeTBh JHENEBOTO HepBA;
VII hm — BeTBb JHIEBOr0o Hepsa,
HEEEePBHDPYIOMAA BORBeeoK, VIII —
caysxoBolt Heps; IX — SBHIKOTAOTOY-
HHIL Heps, X — Gay)KA20MAR Heps;
Xi — ero BHYTPOHHOCTHAS BETBb;
Xe — ero GOKOBAsA BETBb,



KINACC KOCTHBbBIE PbIbbl (OSTEICHTHYES)

Knacc KocTHble pbiObl BKItoYaeT B cebsa nogasnswowee 6onbwnHeTBO (6bonee 20000)
BNOOB Bcero Haakrnacca Pbi6. KocTHble pbibbl pacnpoCTpaHeHbl B CaMblX
pa3HoobpasHbiX Bogoemax. PasHoobpasune ycnoBun XXnusHu obycnosnmneaeT
boraTcTBO 9TOM rpynnbl BUOaMmM U KpamHee nx MHoroobpasue. 1o uncrny sBmaoB u
pa3Hoobpasnto Popm KOCTUCTbIE Pbibbl HAMHOIO NPEBOCXOAAT XPSLLEBbIX.

Ckenert Bcerga B TOM UNU MHOMN Mepe KOCTHbIN. KOCTHbIN CKeneT BO3HUKAET ABYMS
nyTamu. [lepBoHavanbHbIM TUMOM OKOCTEHEHUU ABSISAOTCA TaK Ha3blBaEMbIE
KOXHbIE, UITN MOKPOBHbIE, KOCTU. KpOMe NOKPOBHbLIX KOCTEW B CKENeTe pblid MMETCS
XOoHAparbHble, U XPALWEBbIE, KOCTU. OMOPUOHANbLHO OHM BO3HUKAIOT B pe3ynbraTte
nocregoBaTenbHOM 3aMeHbIl Xpsillia KOCTHBIM BELLLECTBOM, KOTOPOE NpoayunpyroT
ocTeobnacTtbl. OKOCTEHEHME cKerneTa, BO3HUKaKoLee NyTeM NosiBNEHNS
XOHAPAarnbHbIX KOCTEW, HE BHOCUT 3HAYMMbIX M3MEHEHUIN B OOLLYIO CTPYKTYPY
ckeneta. ObpasoBaHue Xe NOKPOBHbIX OKOCTEHEHUN NPUBOAUT K NOSIBNEHUIO HOBbIX
9fIEMEHTOB CKENeTa, a crieqoBaTeribHO, K 00LLEMY ero YCIOXKHEHMIO.

[TO3BOHOYHLIM CTONG OenUTCs Ha 2 oTaena — TYSIOBULLHBIM U XBOCTOBOW. [103BOHKM
amduuernbHble. Xopaa CoXpaHAeTca B MPOMEXYTKax MeXxay no3BoHKamu. [103BOHKK
HeCyT BEpPXHME U HUXHUE Oyrn. BepxHue gyrn cMmblkatoTcs, obpasys CIMHHOMO3roBOM
KaHan, BBEpX HanpasfieHbl OCTUCTblE OTPOCTKU. HWXXHMe ayrm TynoBuWwHOro otaena
He CMbIKaTCA, K HUM npuyneHsatoTcea pebpa, oTrpaHmymnBatoime NonocTb Tena
cBepXxy 1 ¢ 6okoB. B XBOCTOBOM OTAENe OCTUCTbIE OTPOCTKU UMEKOTCHA HE TOSTbKO Ha
BEPXHUX, HO U Ha HWXKHUX ayrax. B COMKHYTbIX HMXXHUX Ayrax NeXUT remanbHbIn
kaHarn. Mo3sroson Yepen B 6orbLUen YacTn KOCTHbIN. OH 06pa3oBaH NOKPOBHLIMU U
XOHOparibHbIMM KOCTSAMU. BucueparbHbIN CKENET TakKe COAEPXUT XOHAPasbHbIE U
MOKPOBHbLIE OKOCTEHEHUSA. BEpXHAA YacTb YentoCTHOW Ayrn, roMonornyHaa HebHo-
KBagpaTHOMY XpALLY BXOAUT B KOMIMJIEKC AHA Yepena.




Teno nokpbITo KOoCTHOM Yellyeir. OHa hopMUpyeTCs 3a CHET COOCTBEHHO KOXM
(kopuyma) 1 MOXET BbITb KOCMOMAHOW, rAHOMOHOW NN KOCTHOW. KOCTHas yeLlys
nogpasfaensieTcsl Ha UMKNonaHyto u KTeHonaHyo. CHapyXu YyewymnyaTbin NOKPOB
NOKPbIT TOHYaWLLIMM CII0EM 3nnaepmMmnca, B KOTOPOM MHOIO OAHOKIIETOUHbIX XKenes,
BbIOENAOLWNX CNN3b HA NOBEPXHOCTb Tena. B koxe pacnonoxeHa 6okoBasi IMHUS,
npeacrtaensaowaa cobon napHbIn KaHan, naywmmn no bokam tena n coobuiaroLwmnmncs
C Hapy>XHOW cpeaoun psaaoM OTBEPCTUM, Npoboaatowmx YeLyto

Ponb BepXHEW YEroCTU BbIMOSHAKT NapHbIe, KOXXHOIO NPOUCXOXOEHNSA, KOCTU -
BEPXHEYENIOCTHbIE U NpeaYentocTHble. HMKHASA YentoCcTe npeacrasneHa 3yoOHoM
KOCTbIO KOXXHOIO NponcxoxaeHusi. KoXKHOro e npoucxoxaeHust yrnosas KoCTb
obpasyeT HMXKHEe3agHUIN Yron YesritocTh, a eANHCTBEHHAsA XOHApanbHasa KOCTb -
COUSIEHOBHAs - COYNIEHSIETCS C KBagpaTHOM KOCTbIO. [loabasblvyHasa ayra
npeacTaBieHa TEMU Xe AfIEMEeHTaMI, YTO N Y XPSALWEBLIX Pblb, T.€. NapHbIMU
nogseckamu (ruomaHgndynape), rmongamm u HenapHom konynoun. KocTHele
XabepHble Oyrn UMEKT TaKoe Xe CTPOEHUE, KaK N Yy XpSILLEBLIX pbl®, HO NOCNeaHNAs
(naTtas) gyra cunbHO peayumpoBaHa. HoBonpmobpeTeHneM KOCTHbLIX pblb siBnaeTcd
XabepHas KpblllKa, npeacTaBfieHHast YETbIPbMS NIIOCKMMU MOKPOBHbLIMU KOCTAMU.

Ckenert rpyaHbIX Nf1aBHUKOB HE MMEET Basannnm n COCTOUT U3 KOCTHbIX paananum,
KOTOPble COeANHAKTCA HENOCPEACTBEHHO C MOACOM, N KOCTHbIX ny4den. [losc
nepegHen napbl COCTOUT U3 ManeHbKUX, XOHO4PanbHOro NPOUCXOXAEHUS,
Kopakonaos u nonatok. K ykazaHHbIM XOHApParIbHbIM KOCTAM, COCTaBMAAOLWMM
NepPBUYHbLIN NOSIC, MPUCOEAUNHAITCS KOXKHblE KOCTU BTOPUYHOro nosica. OcHoBHas 13
HKX - bonbLuas cepnoBuaHasi KOCTb, UK KNenTpyMm. Yepes nocpencTteo bonee
MENKMX KOCTEN OHa COYSIEHSIETCSI C MO3rOBOM YacTbio Yepena. lNosic 3aaHux
KOHEYHOCTEN NEXUT B TOSILLE MYCKyNnaTypbl U NpeacTaBlieH HeMapHoOW BbITAHYTOMN
nnactnHkon. Ckenet 6polHbIX MNAaBHUKOB COCTOUT TOSbKO U3 KOXHbIX KOCTHbIX
ny4dyen. CKenet HenapHbIX NSIABHUKOB COCTOUT U3 NTEPUTMOGOP U NENNOOTPUXNNA.
XBOCTOBOW NfaBHUK MOXET ObITb NpOTOLEPKasibHbIM, retepouepKkanbHbIM Un
romouepkansHbiM. MyckynaTtypa B 60NbLUIMHCTBE COXPaHAET METAMEPHOE CTPOEHME.



Y 6onblIMHCTBA BUAOB PblID MEKTCSA MHOMOYMUCEHHbIE OQHOBEPLUMHHbIE
KOHM4Yeckmne 3yobl. OHM pacrnonoXXeHbl HE TONbKO Ha YEeSTtCTHbIX KOCTAX - 3yBHbIX,
BEPXHEYESTIOCTHLIX U NPeaYesitoCTHbIX, HO U Ha HEDHbIX, KPbINOBUOHbLIX KOCTSX, Ha
COLLHWKE 1 napacieHomae. PoToBas NonocTb He OTrpaHMyYeHa siCHO OT FNOTKM,
BeOyLEeN B KOPOTKMI nuLeBon. XKenyaok 6biBaeT pasHoobpasHbiXx dopMm U
pa3MepoB, Yy HEKOTOPbLIX Bblpa)XeH CpaBHUTENbHO cnabdo. KuweyHuk
Mopdbornornyeckn MmeHee A gepeHunpoBaH, YeM y XpsileBblX pbl0. CnivpanbHoro
KnanaHa y 6onblKMHCTBA NpeacTaBmuTernien HeT. B camom Havane KuwevHuka y
MHOIMMX BUOOB UMEKTCA Crernble OTPOCTKU, Ha3blBaeMble NMNopuyecknmiu. NeveHo
MMEET HECKOSTbKO NlonacTen 1 cHabXeHa XenyHblM ny3bipem. XKen4yHbln NpoToK
BNagaeT B nepeaHunn netneobpasHbin oTaen KULWKKU. [ogpxenyooyvHas xenesa
BblpakeHa cnabo, B BUAE 04eHb MEeNKMX Jorek, pa3dbpocaHHbIX Mo Opbhkerike.
[Mpon3BOaHbIM KULLEYHUKA ABMSAETCA NnaBaTesibHbIW Ny3blpb, KOTOPbLIN XapaKTepeH
ansa 60nblUMHCTBA KOCTHBIX PbIb.

Cepaue aByxkamepHoe. MImeeTcst BEHO3HbIWM CUHYC, apTepuarnbHbI KOHYC BblpaXXeH
NULWb Y NPUMUTUBHLIX NpeacTaBuTenen. Y 6onblUMHCTBA BUOOB DploLLHas aopTa B
caMOM Hayarne UMeeT B3ayTue - apTepuarbHyto nykosuuy. YMcno NnpuHocAWmMX m
BBIHOCSAILLMX XabepHbIX apTepuii (apTepuarnbHbIX Ayr) paBHO YeTbipem. [Ans
BEHO3HOW CUCTEMbI DONbLUMHCTBA BUOOB XapaKTepHa HENPEPbLIBHOCTb NPaBon
KapAuHarbHOW BEHbI; TOSbKO fieBasi KapanHanbHasa BeHa obpasyeT B
COOTBETCTBYIOLLEN MOYKE BOPOTHYHO CUCTEMY KPOBOODpaLLEHUS.

B oTnnumne oT xpsieBbIX pblb, MexkabepHbIX Neperopogok HeT, U XKabepHble
NnenecTkn cMaaT HeMocpeaCTBEHHO HAa OOAHOMMEHHbIX AyXKKaX. NmetoTcs yeTblpe
napbl XxabepHbIX NenecTtkoB. Kpome Toro, Ha BHYTPEHHEN CTOPOHE XabepHou
KPbILLKM CMOWT TaK Ha3blBaemMasi nNoxxHas >|<a6pa OOWH pAL 3a4aTOYHbIX NENECTKOB.
AKT OblxaHua ocyllecTBndeTca brnarogaps ABMXEHUAM XXabepHbIX KPbILEK N PTa,
HarHeTalLnx Boay B XXabepHble NOSOCTU N BbITArKMBalOLWNX ee Hapyxy. Y pbid
NLLIEHHBIX Yeluyn, xabepHoe AblxaHne AOMNOHAETCS KOXHbIM. Y MHOTUX BUAOB
MMeeTCst AOMOSTHUTENbBHbBIV OpraH AblxaHus. TakoBbIMU SABNAOTCSA KULLIEYHUK,
HamKabepHbI opraH, nNnaBaTenbHbIA NY3bIPb U T. 1.



OpraHbl BblaeneHns npeacTtasreHbl NapHbIMU NEHTOBUAHBIMU Me30HedPUYECKUMUA
novykamu. OHKM nexaT no bokam Haj nnaBaTenbHbIM Ny3blpeM. 10 BHYTPEHHUM
KpasiM NnoYek TAHYTCA MOYETOYHUKN, FOMOMOrMYHble BONbgoBbIM KaHanam. MNepen
BbIXOJJOM HapyXy MOYETOYHUKN OOBbEAMHAOTCA B HEMAPHbIA KaHarmn, KOTOPbIN
OTKPbIBAETCH Ha KOHLIE MOYENOrIOBOro COcoYKa. Y HEKOTOPbIX BUOOB MMEETCSH
MoyeBoW NMy3blpb. OCHOBHBIM KOHEYHbBIM MPOAYKTOM a30TUCTOro obMeHa siBnsieTcs
aMmMuak. brnarogaps pacTBOpMMOCTY amMMaKka B BOAE BHEMOYEYHbIN NyThb
BblAENEeHNs NPOaYKTOB OOMEeHa BO3MOXEH Yepes Kabpbl U 0TYACTN Yepes KOXY.

[0OfTI0OBHOM MO3r KOCTHbIX Pblb N0 psigy Npu3HakoB MMeET Boree NpUMUTUBHOE
CTPOEHME, YeM XpsiLLEBbIX pblb. Ero obuwme pasmepbl OTHOCUTENBHO MEHbLLE,
0CcoBeHHO Man nepeaHun Mo3r: Kpbllwa nepegHero mosra y 6onswmHcTBa BUO0B
anuTenuanbHas n He Co4epPXXUT HEPBHOIO BellecTBa. Bnepean BnaHbl
oboHsATeNbHblE 0NN, [TPOMEXYTOUHLIM MO3T, CPEAHUN U MO3XKEYOK, Ha0bOpPOT,
OTHOCUTESNbHO yBenuyeHsl. imeetca 10 nap 4epenHOMO3roBbiX HEPBOB.

OpraH 3peHust UMeeT TUNUYHOE ANA pblb CTPOEHME: NTOCKY0 POroBULY N KPYTIbIn
XpycTanuk. PokycmpoBKa OCYLLECTBAAETCA Y HUX UCKINOYNTESTBHO NepeEMELLLEHNEM
xpycTtanuka. OpraH crnyxa y KOCTUCTbIX pblb npeactaBneH BHYTPEHHUM YXOM -
nepenoH4YaTbiM NTabMPUHTOM U TPEMS NOMYKPYXXHbIMU KaHanamMmn. OpraHsl 060OHAHMA
y OOMbLUMHCTBA KOCTUCTBIX Pbib NpeacTaBneHbl NapHbIMU OOOHATENBHLIMU
MeLlKamMu, pacnonoXXeHHbIMU B NepeaHeil BepXHeN YacTu ronosbl. [1onocTte kaxkaoro
0BOHSTENBHOMO MeLLKa coobLlaeTcs ¢ BOAHOW cpeaomn ABymM4a (nepegHnm u 3aHnMm)
oTBepcTusamuU. OpraHbl BKyca nNpeacTaBieHbl BKYCOBbIMW NOYKaMM, COCTOSLLIUMU N3
rpynn KneTok, OnfieTEHHbIX OKOHYaHUAMN HEPBOB. BKyCOBbLIE NOYKM PacnofoXeHbl HE
TONbKO B POTOBOW MOMNOCTN, HO U pa3dbpocaHbl N0 MHOMMM y4YacTkam Tena B
Hapy>XHOM croe Koxun. OpraHbl 60KOBOW NUHUK NpeacTaBnsoT codbon napHble
ONWHHBIE KaHanbl, Nexalme B Koxe no 6okam Tena pbibbl. Cnepean Ha rofioBe OHU
nepexoaaT B CIOXHYI0 CETb KaHanoB. YyBCTBYIOLLMNE KNETKM NiEXaT Ha AHE 9TUX
KaHasroB, a C OKpYy»KatoLlen cpeaon oHn coobLarTcs MHOXECTBEHHbLIMU
OTPEPCTUSAMUN B YELLYSX U KOCTSAX rOS10BbI.



Y camMok bonbLIMHCTBA npeactaBuTenen (3a UcknioyYeHnem Hamnbdonee NPUMUTUBHBIX
rpynn) HET MIONNEPOBbLIX KAHAMNOoB, CNYXaLLUuX Yy XpsILLEBbLIX pbid anleBogamu, a 'y
CaMLIOB CEMEHHUKU HE CBSI3aHbl C No4YkamMmu, U BorbdOBbl KaHarlbl BbINOMHAKT POsib
TONbKO MOYETOYHUKOB. [TapHbIE CEMEHHUKN U AUYHUKA UMEKOT BHYTPU MOSIOCTb U
ocobble KaHarbl, KOTOpble OTKPbIBAKOTCS HA MOYENOSIOBOM COCOYKE OTAENbHO OT
MOYEBOro oTBepcTus. VIkpa mernkasi, ¢ TOHKOM CTyAeHUCTon 060n0o4Kon;

ONJIOA0TBOPEHNE, Kak NpaBuIo, HapyxHoe. B pa3BuTun kak npaBuio MMeeTcs
CTaans NMUYNHKMN.

B cocTaBe knacca BbloenaiTca ABa noaknacca:
Nonknacc Jlyvdenepblie pbibbl (Actinopteryaii)

[Moaknacc Jlonactenepbie pbiObl (Sarcopteryaqii)




[Toaknacc Jlydenepble pbibbl (Actinopteryqii)

 OcHoBaHuS NapHbIX M1aBHMKOB HE HECYT ©a3anbHOW MACUCTON Jionactun, nx
CKeneT He UMeET LeHTparnbHou ocu. HYelwya raHonaHasa nnm KoctHasa —
LUMKIongHasa unu KteHonaHas. Y 6onbLlIMHCTBA npeactaBnTenemn pa3BuThl
KOCTHble amdonuenbHbIE NO3BOHKN. Yepen rmocTUnnyecknn, B TO NN MHOW
CTerneHn oKocTeHeBarwWwmn. XBOCTOBOU MNi1aBHUK roMoLepKarbHbIN, pexe
reTepoLepkarnbHbIn. ApTepuarnbHbi KOHYC 1 cinpanbHbIW KnanaH vaie
Bcero otcyTcTByeT. Knoaka otcyTcTByeT. OObIMHO MMEETCS NnaBaTenbHbIN
Mny3blPb.

- Boigenstor 10 Hagotpaaos: [aHougHble (Ganoidomorpha), ¢ 4
otTpsgamu; KnroneongHele (Clupeomorpha), ¢ 6 otpagamu;
ApaBaHougHble (Osteoglossomorpha), ¢ 2 oTpagamuy;
AHrsunnoungHble (Anguillomorpha), ¢ 3 otpsagamu,;
LinnpuHongHeie (Cyprinomorpha), ¢ 2 otpsgamu;
AtepuHongHble (Atherinomorpha), ¢ 3 oTpsgamu;
[TapanepkongHble (Parapercomorpha), ¢ 2 otpsgamu;
[MepkongHble (Percomorpha), ¢ 10 otpsgamun; batpaxomaHbie

(Batrachomorpha), ¢ 4 otpagamn. Okono 20 TeiCsAY BUOOB.



[Toaknacc JlonacTtenepble pblbbl (Sarcopteryqii)

* Yewya kocMmomaHaa nnm KoCcTHaa. Xop4da XOpoLUo pas3BuTa Ha NMPOTAXKEeHU
BCEW XXU3HW. Pa3BUTLI BEPXHUE N HUXHWE Oy NO3BOHKOB, NHOrOa u
3a4aTo4Hble Tena No3BOHKOB. Yepen aMUCTUNUYHBIA NNKU ayTOCTUITNYHLIN.
XBOCTOBOW NnaBHUK audomuepkarnbHbin. [1apHble nnaBHUKM Y OCHOBAHUS C
MSICUCTOWM NONacTblo, MOKPLITON Yellyen, X ckernet bucepnansHOro unm
yHUcepuanbHoro tmna. B cepaue nmeetcsa aptepuanbHbI KOHYC, B
KMLWEYHUKE — cnuparnbHbIv KnanaH. Ha bproluHon cTopoHe nuuleBoaa
MMEKTCH BbIPOCTbI — fierkme. B KpoBEHOCHOW cUCTEMe MMEETCS 3a4aToK 2-ro
Kpyra KpoBoobpalleHus.

« B cocTaBe nogknacca BbiaensaoT Asa Hagotpsaaa: [Bogkoabilwalune
pbIObI (Dipnoi, unu Dipneustomorpha) n Kncrtenepeole pbibbl
(Crossopterygii unu Crossopterygimorpha)




[TnaBHUKKN nonacTtenepbix pbib. A - Ne4eBomn rnosic un
bucepuanbHbIM NNaBHUK HeouepaToga - Neoceratodus
(aBOsikOoAbILWALLKMeE); B - nneyeBon Nosic N yHUcepuarsbHbIn
NaBHUK MCKONAeMOon KNCTeNnepoun pblbbl Sauripterus



MnakougHaAYewys FaHoMaHaAYewWwyA KTeHoMAHaAYewWwys LMknonaHaaYewys
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Ckener kocTHCTOM poiObl (Perca). O603HaYeHHMS HEKOTOPHIX JJIEMEHTOB Yepena
OT/IMYAIOTCHA OT MCHOJB30BaHHBIX Ha puc. 173; 3T 0603HaUeHUs OOBLIYHO MCHOJB3YIOTCH B
paborax no xocTHcTeM pei6aM. I — ethmoideum; 2 — prefrontale; 3 — suborbitalia;
4 — frontale; 5 — symplecticum (cBsa3niBaeT rMoMaHZHOy/spe C KBaIpaTHON KOCTBIO);
6 — postfrontale; 7 — hyomandibulare; 8 — squamosum; 9 — operculum; /0 — parietale;
11 — epioticum; 12 — supraoccipitale; 13 — posttemporale; /4 — pa3/MuHbBIe YACTH MJIEYEBO-
ro nosica; 15 — OMOpHbIE IJIEMEHTHI CIIMHHBLIX IUIABHUKOB; /6 — KOXHbIE JIyYM MJIaBHHKOB;
17 — criuHHBIE TNJIAaBHUKM (TIepeaHMi TNOAZMEep)XHUBAECTCA MOMIHBIMU KOXXHBIMH UIMIIAMH);
18 — BepxHMi OCTHCTHIH OTPOCTOK; [9 — ypoctunp; 20 — XBOCTOBOH 1waBHHMK; 21 — Teno
MO3BOHKA; 22 — HUJXKHMHA OCTHCTHIA OTPOCTOK; 23 — aHanbHHIK IU1aBHUK; 24 — pebpa;
25 — otpoctku pebep; 26 — rpyanoil IwiaBHMK; 27 — OpIOWIHOM [1aBHMK; 28 — cKener
IPYAHOTO IUIaBHMKA; 29 — ta3oBblii mosic; 30 — suboperculum; 31 — GpaHxmocTeraibHeie
ayun (radii branchiostegi); 32 — urohyale (BeHTpanbHBII NPUAATOK THOMAHON AYyru);
33 — interoperculum; 34 — preoperculum; 35 — angulare; 36 — ceratohyale, 37 — hy-
pobranchiale (glossohyale); 38 — articulare; 39 — quadratum; 40 — dentale; 4/ — maxillare;
42 — premacxillare; 43, 44, 45 — xoctn HéGHOro Kommaekca. (U3 Dean.)
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| Crpoenue cepama axyam ([I)
u KoctmcToit pmow (I1):

1 - BEeHO3HaA ©Tas3yxa, 2 — ImOpeucepnue;
3 — MeJyNodeK; ¢ — aprepnanapHBI KOHYC:
5 — pyauMeHnT apTepHaNIbHOro KOHYcCA;

6 — JIYKOBHOA AOPTHI;
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HAOKJTACC YETBEPOHOI'UE (Tetrapoda)

I'IpemmymeCTBeHHo Ha3eMHble XXNUBOTHbIE. [d nepegBmnxeHnmd rno cylle
MMEIKTCA NapHblE KOHEYHOCTU —lNepegHne N 3aaHune. OpraH AblXaHNA —
Jierkme.

Hapgknacc cogepXxuT 4 knacca:

Knacc 3eMHoBoaHbIE, v AMdndun,
Knacc [NpecMblkawoLwmecsd, unn Pentmnmu ,
Knacc [Ntuubl

Knacc MnekonurawLime, unv 3Bepu .




Knacc 3eMHoBoAHbIE, v AMdundumn

3eMHOBOHbIE - HEMHOroYUCIIeHHas rpynna Handosee NPUMUTUBHBLIX HAa3eMHbIX
NO3BOHOYHbIX. MIckonaemble popMbl MOryT ObITb MpocriexeHbl Ha noytn 400
MUWJITIMOHOB NET Ha3ag - B 4€BOHCKOM rnepuoge. ['pynna B LeNOM OEMOHCTPUPYET
4YepTbl NEPEXOOQHOCTN OT BOAHOIo obpasa XMU3HU K Ha3eMHOMY (4TO OTPaXKEHO B UX
Ha3BaHuK). MNogasnsowee 0oNbWMHCTBO ampundnn obutatot, B 3aBUCUMOCTU OT
cTaunn XU3HEHHOrOo UuKNna, To B BOAE, TO Ha cylle. B TeyeHne XXMU3HU OHU, KaK
npaBuno, npetepnesatoT MeTaMmopd 03, NpespaLlasiCb N3 YACTO BOAHbIX JIMYMHOK BO
B3pocnble opMbl, obuTarowme bonbLueit YacTbio BHE BOAbI. B CBA3M ¢ 3TM B
OblXaTenbHOW CMCTEME NPOUCXOOANT CMeHa XabepHOoro AbiXaHUsi Ha NeroYHoe, u
COOTBETCTBEHHO N3MEHSIETCS KPOBEHOCHAasi cnctema. B onopHo-aBuratensHou
cucteme OoOpMUPYOTCH NATMNANblIE KOHEYHOCTHN, CYLLECTBEHHO BUOOU3MEHSAETCH
cuctemMma opraHoB 4yBCTB. OHaKO CTerneHb NPUCNoCobNeHNs K XKU3HU Ha CyLle Y
B3pocnbIX hopm B 0biem HeBenuka. ObLee YnMcno BUAOB COBPEMEHHLIX aMmdpunbuin
npmumepHo 4500.

Bapuaunmn popmbl TENa COBPEMEHHbLIX 3 MHOBOHbLIX HEBENUKN: KOPOTKOE,

YyNIOWEHHOE O0P30-BEHTPAIbHO TYNOBULLE C peayuMpoBaHHbLIM XBOCTOM, 3aHNe

KOHEYHOCTN OJSINHHEE U MoLWHee nepedHunx (OTp. becxBoCTble); BanbLKoBaToe,

YANWUHEHHOE, UHorAa crerka CrlloWeHHOe Ui cxxatoe ¢ OOKOB Teno ¢ HeOOMbLIO

ronoBoWi, ANMUHHLIM XBOCTOM M KOPOTKMMU KOHEYHOCTSAIMU (OTpsiA XBOCTaTble);

gVILIJeHHO)e KOHEYHOCTEN YepBeobpasHOe Teno C ManeHbKOW ronoBkou (oTpsaa
e3Horue

Koxa y Bcex 3eMHOBOHbIX rofiad, NMMWweHHas Yyewyn. AnnaepmMmc MHOMOCITONHBIN,
KOPUYM TOHKUI, HO ODUITbHO HaCbIWEHHbIW KanunnapamMmn. Koxxa 3€e MHOBOHbIX
oorata MHOroKNeTo4YHbIMU Xenesdamun. Boiaenaemas nMmu cnmab TOHKUM CIOEM
NOKPbLIBAET BCE TENO, YBNAXHSSA KOXY 1 NPEAOXPAHSS €€ OT BbIChbIXaHUsI. Y
HEKOTOpPbIX 6eCXBOCTLIX amdndonm BepxHnnu cnon anngepmmca 4YacTu4Ho
OpPOroBeBaET.



OceBou ckeneT 3eMHOBOHbIX COCTOUT 13 MO3BOHKOB W NoapasgenseTcs Ha 4
oTaena: WewnHbIW, TYNOBULLHbIW, KPpeCTLOBbIN 1 XBOCTOBOW. LLIEMHBIN N KpecTLOoBbIN
OTAENbLI UMEKOT TOSTbKO NO O4HOMY NMO3BOHKY. [lepBbi 0becneymBaeT HEKOTOPYHO
NOABWMXKHOCTb rOfI0Bbl OTHOCUTESNBLHO TYSIOBULLA, a KPECTLOBLIN CNYXUT AN
COUSIEHEHNS C TAa30BbIM NOSACOM. TyNIOBULLHBIX NO3BOHKOB Y 6€CXBOCTLIX 0ObIYHO 7, a
BCE XBOCTOBbIE MO3BOHKN (NPUMEPHO 12) cnueatoTcAa B €ANHY0 KOCTOYKY - YPOCTUSIb.
Y xBocTaTtbiX 13-62 TYyNOBULLHLIX U 22-36 XBOCTOBbLIX NO3BOHKOB; Y 6e3HOrnx obuiee
4Yucrno no3BoHkoB goxoaut go 200-300. Y 6onee NPpUMUTUBHBIX 3eMHOBOAHbIX (
6e3HOormx, YacTn XBoCTaTbIX, MagKOHOrMx n3 6ecxBOCTbIX) MO3BOHKN, Kak U Y pblb,
amduuenbHble; Mexay Ternammn no3BOHKOB U BHYTPU HUX COXPAHSAKOTCS OCTaTKK
xopAdsbl. Y HacTosLwwmux canamaHgp, 0onblUMHCTBA 6e3neroyHbix canamanap n 4acTtm
B6eCcxXBOCTLIX (KPYrfoa3blyHble, MMNOBbLIE) NO3BOHKM ONUCTOLESbHbIE (Tena No3BOHKOB
cnepeau BbiNyKIible, C3aau BOrHYTbIE), @ Y OCTasibHbIX 6€CXBOCTbLIX - NPOUESIbHbIE
(cnepeawn BOrHyThble, C3aaun BbINyKmble). Haa TenamMmm no3BOHKOB XOPOLLO pa3BUTHI
BEPXHME Oyrn, obpasylolme KaHamn, B KOTOPOM NEXUT CAMHHOW MO3I. Y OCHOBaHMUA
BEPXHEN OYrM KaXOoro no3BoHKa pa3BMBalOTCA COUSTIEHOBHbIE OTPOCTKM,
COUSIEHSAIOLLMECS C COOTBETCTBYOLWMMN OTPOCTKAMM COCEQHNX NO3BOHKOB.

[TapHble KOHEYHOCTU UMEIT TONbKO BHYTPEHHUI CKENeT N NOCTPOEHbLI Mo TUMy
CUCTEMbI Pbl4aroB, COeAMHEHHbIX LWapPHUPHbLIMU CycTaBaMU. YCITOXXHEHMNE CTPOEHUSA
nosicoB obecrneymBaeT KOHEYHOCTSIM MPOYHYIO OMOpY, YKPENNAs UX CBSA3b C
Tynosuwem. Obe napbl KOHEYHOCTEN NOCTPOEHDLI MO OAHOM CxeMe, obLien onsa Bcex
Ha3eMHbIX MO3BOHOYHbIX. [lepeaHas KOHEYHOCTb COCTOUT U3 nJieya, npeannedbs,
3anscTbs, NACTU U doanaHr nanbues; 3agHAA — U3 beapa, roneHn, NPeansItCHbI,
NNOCHbI N dpanaHr nanbues. [oac nepeaHnx KOHEeYHOCTEN (NfieyeBon) y
3eMHOBOHbIX UMEeeT BUA NOosyKosibLa, nexawiero B Tonwe TySTI0BULLHOM
MYCKynaTypbl. Y BeCXBOCTbIX OKOCTEHEBalOLLMe fionaTtka U kopakoua obpasyroT
CyCTaBHYO BnaguHy O COYNieHeHUs C rofoBKOW nrieya



[MprYneHsaloWwmnncs K ionaTtke LWUPOKUN HAASTONATOYHbIN XPSLL CITYXXUT MECTOM
NpUKpenneHnsa Mol cnnHel. lNepen Kopakongom nNexuT TOHKMA NanovYkoobpasHbIi
XpAw, - npokopakond. CHM3Y ero npuKpbiBaeT TOHEHbKAas MOKPOBHAs KOCTb -
Krodnua. BHyTpeHHMe KOHLUbI MPOKOPaKonaoB 1 KOPakouaoB rnpaBon U fieBom
CTOPOH crnmBaroTcsa Apyr ¢ gpyrom. lNosagm mecrta CnnMsaHNA KOPakouaoB
pacnoroXeHa KOCTHaA rpyamHa ¢ XpsLeBbiM paclUMpeHHbIM 3a4HUM KOHUOM. lepefq
KItounLaMm NexuT HebonbLUIOW NpearpyANHHUK; ero NepefHsis 4acTb OCTaeTcs
XPALWEBON, a 3aHAA OKOCTEHEBAET. Y XBOCTaTbIX, Kak U 'y 6osiee NpUMMUTUBHbIX
6eCcxBOCTbIX, OKOCTEHEHUNSA B NMOsiCE Pa3BUTHI crabee. [pyaHOM KNeTKn y
3€MHOBO[HbIX HET.

Tas30BbIN NOSAC COCTOUT U3 TPEX ANEMEHTOB, COEAMHSOLLINXCA APYr C APYrOM U
00pasyoLuX BEPTNYXKHYIO BNaaMHy - MECTO NPUYIIEHEHNS ronoBkn begpa. Y
6eCcXBOCTbIX MOSAC MOYTU NONTHOCTBLIO OKOCTEHEBAET. [JNMNHHbIE NOAB3A0LHbIE KOCTU
MPUYNEHSAIOTCS K NONepeYHbIM OTPOCTKaMM KPECTLIOBOIO NO3BOHKA; HebonbLume
cefanuuiHble KOCTU cpacTaloTcs APYr C APYroM, HUXKE HUX NEXUT NOOKOBbINA XPSL

Uepen 3eMHOBOOHbLIX COXPaHSIET BO B3POCIIOM COCTOAHUM JOBOSIbHO MHOIO XpALua.
[To cpaBHEHMIO C KOCTUCTBLIMU PbliDaMn Y COBPEMEHHbBIX 3€MHOBOHbLIX KOCTEN B HEM
MEHbLUE, Toraa Kak y ApPEeBHUX BbIMEPLUMX BUOOB NOKPOBHbLIX KOCTEW ObINO BorbLue.
B 3aTbinoyHOM OTAene 0ceBoOro Yepena pasBmnBaroTCs NapHble 60KOBbIE 3aTbIfNTIOYHbIE
KOCTN, okanmssowme 6orbluoe 3aTbiNIOYHOE OTBEPCTUE; HA KaXXO0M N3 HUX €CTb
MbILLIENOK. B BUcLepanbHOM oTAene Yyepena HeOHOKBaapaTHbIN XPALL, COXPaHSETCS B
TeYEeHNEe BCEN XN3HN; NEPEOHUM N 3aJHMM KOHLAMU OH npupacTtaeT K YepernHou
kKopobke (aytocTunus). K HebHokBagpaTHOMY XPALLY npureratoT napHble NOKPOBHbIE
KOCTW - NpeayventocTHas n BepxHeyentocTHas. [lepBrnyHas HUXHSAS YEnoCTb -
MEKKEmNeB XpsiL, - OCTAETCA XPSALEBOW; NNLLb ee NepeaHn KOHeL, OKOCTEHEBAET B
MarieHbKne napHble Nnogdopoa0YHO-HYENOCTHLIE KOCTU. 3a HAMW, NMPUKpbIBas
MEKKemNeB XpsiL, nexaTt NOKPOBHbIe 3yOHble KOCTU. 3aHI0K YacTb MeKKerneBa xpsia
obpacTtaeT AfMHHas NoKpoBHaga yrnosasi KOCTb. CyCcTaBHbIM OTPOCTKOM MEKKesieB
XPSALL, COYSIEHSAETCA C 3a4HUM KOHLIOM HEDOHO-KBagpaTHOro xpsiwia, obpasy4
4YesIloCTHOM CYCTaB.



B cBsA3Kn CO CroXXHbIMK OBUXEHNAMWN MyCKynaTypa Tena donee gudpdepeHumnposaHa,
a xapaktepHasa ons polb ee cermeHTaumsa y amgpudum HapylieHa. Ee MoXHO yBuaeTb
TONbKO B HEMHOIMX MecTax TyrnosuLia y B3pocsibiXx OpM 1 B FINHUHOYHOM
COCTOSAHUM.

PoToBOe oTBEpPCTUE BedeT B POTOMNIOTOYHYHO MOSMOCTb, NEPEXOASLLYIO B NULLEBOA.
Menkne KoHn4eckmne 3yobl pacnosioKeHbl Ha YentocTax (NpeayYentoCTHbIX,
BEPXHEYESTIOCTHbIX U 3YBHbIX KOCTAX), HA COLUHMKAaX, MHOrga Ha HEOHbLIX KOCTSIX.
NmeeTcs macuctein s3blK. B nepegHen Yactn Heba B pOTOrMOTO4YHYO MONOCTb
OTKPbIBAOTCS NapHble X0aHbl - BHYTPEHHME OTBEPCTUSA HO3ApEN, a B3 YentCcTHOro
CycTaBa HaxofsTcs OTBEPCTUSA eBCTaxneBblX TPyD, BeAyLUMX B MOMOCTU CpeaHero
yxa. Ha AHe 3agHen 4act poTOrfoTOYHON NONMOCTM HaxoauTCs nogaepxxmBaemas
Xpsilliamm roptaHHas wenb. B crnnamcton o6onoyuke Kpbin pOTOrMOTOYHOW MOSIOCTU
MMEIOTCS CIIOHHbIE XXenesbl; BblAENAEMbIN UMW CITM3UCTbIA CEKPET HE COAEPXKNT
nuLEeBapUTENbHbIX dDepMeHTOB KopoTkui, CMNbHO pacTskMMbI NULLEBOS BnagaeT
B cnabo OT HEro oTrpaHNYEHHbIN Xenyaok, UMeLWwmn 6onee ToNCTble MYyCKYnbHbIE
cteHkn. OT Xenygka oTxoauT ABeHaguaTMnepcTHas KuLKa, He3aMeTHO
nepexosilas B TOHKYH KULLKY, BNagatoLLylo B LUMPOKYIO MPAMYIO KULLIKY, KOTOpas
OTKPbIBAETCA B KNoaky. TpexnonactHasa nevyeHb MMeET XKENYHbIN My3blpb; XKENYHbIN
NPOTOK BNajaeT B ABeHaAUATMNEPCTHYHO KULWKY. MNompkenynoyHas xxenesa nexurt
MexXay KenyakoM 1 ABeHaauaTMnepCTHON KULLKOW, YaCTUYHO OKPY»Kast XKeNYHbIV
NPOTOK, B KOTOPbIN N3NIMBAETCS N €€ CEKPET. OKOJ10 HUKHETO KOHUa »Xenyaka
pa3MeLLaeTcH cernes3eHKka - opraH KpOBETBOPEHMUSA 1 Aeno KPoBU. XKernesncTtble KNeTku
CTEHOK XesyaKa BblAensaT nuleBapuTenbHbIi pepMeHT - NencuH

Bo B3pocrnom coCcTosiHum 60NbLIMHCTBO BUAOB AblAT IErKUMM U Yepes KOXY. Jlerkne
npeacTaBnsatoT cobom napHble MELWKU C TOHKUMU SYENCTBIMU CTEHKAMM.
OTKpbIBaAlOTCA NErkMe B TpaxemHo-ropTaHHyto kamepy. [1pn OTHOCUTENBHO Marion
NOBEPXHOCTM NETrKNX O4YEHb BENMKO 3HAYEHME KOXXHOro aAbixaHus. B cBa3n ¢
OTCYTCTBMEM IPYLAHON KNETKN CYLLECTBYET MEXaHNU3M POTOMMOTOYHOIO AblXaHud. Y
NMUYMHOK OpraHamMu OblXaHUs ABMSATCA HAPYXKHblE U BHYTPEHHUE Xabpbl.



» Cepgaue y Bcex amdpunbum TpexkamepHoe, COCTOUT N3 AByX npeacepamn nu ogHoro
Xenynodka, oba npeacepama coobularoTcs € XenygoukomM ogHUM obLwmm
oTBepcTnem. Mimeetca BeHo3Hasa nasyxa. K cepauy npuMbIKaeT apTepuarbHbIn
KOHYC, B HEI0O KpOBb U3NMNBaETCA U3 Xenynoyka. ApTepuarbHbii KOHYC MMeeT
cnnparnbHbI KnanaH, y4acTBYHOLWNK B pacrnpeneneHnm Kposu B BbIXOAALMNE U3 HETO
Tpwu napbl apTepmaanblx Oyr; BHa4varne Bce Tpu cocyda C KaXaou CTOPOHbI nayT
BMECTE N OKPY>KeHbI 0bLLen ob6onoykon. B cBs3n ¢ HanMunem nerknx nosisnseTca 2-um
Marbln Kpyr KpoBoobpalleHus. [epBbiMU OT apTepumanbHOro KOHyca OTXOo4AT rnpasasi
N NneBasi KOXXHO-JTIErOYHbLIE apTepPUM; OHM pacnagatTCs Ha NIErOYHYHO N KOXHYHO
apTepun. 3atem oTXoadaT ayrm (KopHU) aopTbl. OTAENUB 3aTbINTOYHO-MO3BOHOYHYIO U
NOAKMIOYMYHYIO apTepum, CHabXatoLme KpoBbio MycKynaTypy TyroBuLLa U NEpeaHnX
KOHEYHOCTEWN, OHU CNMBAKOTCA NOA MNO3BOHOYHBIM CTOSIOOM B CMUHHYIO aopTy.
[NocnenHsasa omenﬂeT MOLLIHYO K/ LLIEYHO-OpbiKeeyHyo apTepuio (CHabXkaeT KpoBbio
nuweBapuUTeENbHYO TPYOKY); MO APYrMM OTBETBNEHNAM CNIMHHOM aopTbl KPOBb UOET K
OCTasribHbIM OpraHam 1 B 3afiHMe KOHeYHOCTU. [locneaHMn OoT apTepmanbHOro
KOHYCca oTXoadaT obuime coHHble apTepun. Kaxkgast n3 HMX pacnagaeTtcs Ha
HapY>XXHYI0 N BHYTPEHHIOK COHHble apTepun. BeHo3Hada KpoBb 13 3aHEro otaena
Tena n 3aHuUx KoHe4YHocTen cobupaeTtcsa begpeHHbIMU N ceaanuLLHbIMK,
CnMBaLWMMNCS B NApHbIe NOAB3AO0LLHLIE UMW BOPOTHbIE BEHbI MOYEK, KOTOPbIE
pacnagatoTcs B NoYKax Ha Kanunnapsbl, T. €. 00pasytoT BOPOTHYO cuctemy noyek. Ot
npaBon 1 NeBon 6egpeHHbIX BEH OTXOAAT BEHbLI, CIIMBAKOLWMECH B HENAPHYIO
OPIOLWHYIO BEHY, MOYLLYIO MO BPIOLWHON CTEHKE B MNeYeHb, rae OHa pacrnagaeTtcs Ha
Kanunnapbl. BEeHO3Has KpoBb OT BCEX OTAENOB KULLEYHMKA U Xenyaka cobupaertcs B
KPYMHYt0 BOPOTHYIO BEHY NEYEHW, pacnafatoLLytocs B NeYeHn Ha kanunnsipbl (y BCex
3eMHOBOHbIX BOPOTHAas cUcTeMa neyeHm obpasoBaHa H6pPIOLLIHON U BOPOTHOWN
BeHamu). Kannnnsipbl NOYEK CNMBatOTCA B MHOTOYUCIIEHHbIE BbIHOCSLLME BEHDI,
KOTOpble BragatT B HEMAPHYIO 3aHIOK0 MOS0 BEHY; B HEE e BnagatoT BEHbl OT
NOSIOBbIX Xenes. 3aaHAs nonasa BeHa NpoxoauT vYepes neveHb (KpoBb U3 Hee B
nevyeHb He nonagaet!), NPUHUMAaET KOPOTKNE MNEYEHOUHbIE BEHbI, HECYLLME KPOBb U3
NevyeHun, n BnagaeT B BEHO3HYO Masyxy.



Y HeKOTOpbIX BECXBOCTbLIX N BCEX XBOCTATbIX 3€MHOBOAHbIX HApsiay C 3agHEN Nnomnoun
BEHOM COXPaHATCA B PyAMMEHTAPHOM COCTOSIHUN XapaKTepHble Ans pblb 3aaHue
KapAuHanbHble BEHbI, BNnagatoLwne B nepegHmne nosnble BeHbl. OKUCNUBULLSICS B KOXE
apTepuanbHas KpoBb COOMpaeTcsi B OOSIbLLYIO KOXHYHO BEHY, KOTOpasi BMECTE C
HecyLLien BEHO3HYIO KPOBb U3 NepegHeEN KOHEYHOCTM NievYeBon BEHOW BrnagaeT B
NOOKNIOYNYHYIO BEHY. [1OAKIMIOUYNYHbIE BEHbBI CNMBAKOTCS C HAPYKHBIMA U
BHYTPEHHUMU APEMHBIMW BEHAMK B NPaBylo N NEBYIO NepeaHne Nnorble BEHDI,
BnagarLine B BEHO3HYIO Nasyxy. 13 BEeHO3HOM nNa3yxu KPOBb MOCTYMNaeT B NpaBoe
npeacepaue. AptepuanbHasa KpoBb U3 NIErknx cobnpaeTcsl B JIErOYHbIE BEHBI,
BNagarLine B fieBoe npeacepaue.

[Mpn nero4yHoM ObiXaHuM B NpaBoOM npeacepanm cobnpaetcs cMellaHHas KpoBb:
BEHO3Hada KpPOBb MO MosibiM BEHaM U3 BCEX OTAESIOB TeNna u aptepuarnbHas KpoBb,
npuvLlenLwas no KoXHbiM BeHaM. JleBoe npeacepane 3anosiHAeTCcs apTepmanbHOn
KPOBbIO 13 nerknx. [Npn ogHOBpeMEHHOM COKpaLleHUN nNpeacepanin KpoBb NocTynaeT
B XXenyao4ek, rae ee nepemMellinBaHno MeLLaroT BbIPOCTbl ero CTEHOK: B NpaBoU
YacTu XKenyaodka KpoBb boriee BeHO3Has!, a B f1eBOM - apTepuarnbHas.
ApTepuarnbHbI KOHYC OTXOOAUT OT NMpaBon YacTu Xxenyagoudka. [loatomy npu
COKpalLleHnn Xenyao4vka B apTepuanbHbI KOHYC CHavana nocrtynaet bonee
BEHO3HadA KPOBb, 3aroSiHAKOLLAA KOXHO-JIerodHble aptepun. lNpn npogosrrkaroLemcs
COKpaLLeHUV Xenyaoyka AaBneHne B apTeprarnibHOM KOHyce BO3pacTaer,
cnvparsnbHbIv KnanaH coBUraeTcsl, OTKPbIBasi OTBEPCTUS Ayr aopThbl, B KOTOPbIE
YCTPEMSISETCA CMeLLaHHasa KPoBb N3 LieHTparibHOM YacTu xenyaodka. Korga
XXernyao4yek NorHOCTbI0 COKPaTUTCS, B KOHYC nonageTt Hanbonee aptepuarnbHas
KPOBb M3 NIEBOM NOSOBUHBI Xenyaodyka. OHa HE MOXET NPONTU B NTIEFOYHO-KOXHbIE
apTepun 1 Oyry aopThbl, Tak Kak OHU y>XKe 3anosiHEeHbl KPOBbO. Harnop Kposu,
MaKCUMarsibHO caBuraga cnupanbHbIW KranaH, OTKpbIBaeT YCTbS COHHbIX apTeEpPUN,
Kyda noTeuyeT, HanpaBnsasCh B rofioBy, apTepmnanbHas KpoBb.



* Y XBOCTaTbIX 3eMHOBOHbIX B Neperopogke Mexay npeacepansaMmm Hepenko
COXpaHsieTca OTBepCTue, a CnuparbHbIv KianaH apTepuarnibHOro KoHyca passuT
cnabee. [loaToMy BO BCe apTepuarbHble 4yrn noctynaet 6oree cMellaHHagd, 4Yem y
6ecxBOCTbIX, KPOBb. Y 3€MHOBOAHbLIX XOTH U 06pa3ytoTca ABa Kpyra
Kposoo6pam,eHv|;| HO Gnarofaps €AMHCTBEHHOMY XXEeNyAo4KY OHU MOJTHOCTLIO He
pa3obuieHbl. Takoe CTpOeHne KPOBEHOCHOW CUCTEMbI CBA3AHO C ABOMCTBEHHOCTLIO
OpraHoB AbIXaHWs U COOTBETCTBYET 3&eMHOBOAHOMY 06pa3sy XU3HWM 3TOro Kracca,
OaBasi BO3MOXXHOCTb HaXOAUTLCA Ha CyLUe U ANNTeSNbHOE BpPeMS NMPOBOAUTL B BOAE.

« OpraHamu BblgeneHust crnyxart napHble Me3oHedpuieckme nodkn. ModeTouHnkamm
ABMATCA BONbGOBbLI KaHarbl, Bnagatowue B Krioaky. [lonaswaa no MoYyeTodHMKaM B
KNoaKy Moya CTeKaeT B MOYEBOW My3blpb, YePE3 CTEHKM KOTOPOro Tak Xe uaet
BCacblBaHMe BoAbl. Korga Mo4yeBOW My3blpb HAMNOMHUTCA, COKPAaLLEHMEM MbILLL, ero
CTEHOK KOHLUEHTPUPOBaAHHAas MOYa BbIBOAUTCS B KINOaKy U BblbpacbiBaeTCA HApPYXY.
OcHOBHbIM NpoayKkTomM 6enkoBoro obmeHa y amundunin crny>xmt modesuHa.

« [OMNOBHOW MO3r XapakTepuayeTcsi psaoM NPOrPeCcCUBHbIX YepT. ATO BblpaXKaeTcsl B
OTHOCUTESbHO 6oree KpynHbIX, Yem y pblb, pasmepax nepeaHero Moara, B NofHoM
pasfgeneHnn ero nonyLapui n B TOM, YTO HE TONbKO JHO XEeNyao4koB, HO U ux boka
M Kpbila coaepar HepBHble KNeTkn. Takum o6pasoM, Y 3eMHOBOAHbIX MMEEeTCH
HaCTOSALLMIA MO3roBOW CBOZ - apxunannuym. CpeaHuin Mo3r CpaBHUTENbHO
HebonbLKnX pasmepoB. Mo3xe4yok oyeHb Man. 3aBepluaeT BCe NPOAONroBaThbIn MO3T.
OT ronoBHOro Mo3ra OTXOAAT AECATb Nap rorloBHbIX HEPBOB. MIMetoTcs opraHbl
0OOHSAHUSA, 3peHus, crnyxa, Bkyca, 6okoBoM NMHUK. [Na3a nmelT NoABUKHbIE BEKU U
Cre3Hble Xernesbl, YTO NPenATCTBYET BbiCbIXaHWO POroBuLbl. PorosBuua Bbinyknas,
XpYyCTanuK NMH30BUAHbIA, aKkOMOAALNSA NPOUCXOANT 3a CHET CMELLEHUS XpycTanuka.
B opraHe cnyxa nosiBNsieTcsi cpeaHee yxo.



3eMHOBOHbIE pa3aenbHonornbl. [lofioBble Xenesbl NapHble. AnueBoabl
npeacTaBnsatoT cobon monnepoBbl KaHanbl. Kaxabin snueBo BOPOHKOW
OTKPbIBAETCS B NOMNOCTb Tena; HUXHAS MaTovYHas YacTb ANLEBOOOB PE3KO
pacLunMpeHa n OTKpbIBAEeTCA B Koaky. BonbdoBbl KaHarnbl y CaMOK BbIMOSTHSAOT
TONbLKO PYHKLUMIO MOYETOYHMKOB. Co3peBLUME AnLa Yepes pa3pbiB CTEHOK ANYHKUKA
BblMagatoT B NOSMOCTb Tena, NoaxBaThbiBalOTCS KpasiMy BOPOHKU, ABUratoTCcA Mo
sanLeBoaaMm, NoKpbIBasiCb CIN3NCTbIMK BENKOBbIMK 0D0I04KaMu - BblAENEeHUSIMMA
Xernes CTeHOK anueBoa, U cKannueBarTCcs B MaTOYHbIX oTaenax. Okpyrnble
CEMEHHUKN C MPUMbIKAKOLLMMN K HUM XXUPOBLIMU TENAaMN BUCAT Ha BpbiKenke oKoso
nepegHux Kpaes rnodvek. 3 kaxgoro ceMeHHMKa BbIXOOAUT HECKOSIbKO TOHKUX
CEMSABbLIHOCALLMX KaHanbLEeB, NPOXOAALLMX B NMOYKY U TaM OTKPbIBAIOLLMXCS B
BOSIbpOB KaHarn, y caMmuoB 3eMHOBOAHbIX BbINOMHAKOLWMA OQHOBPEMEHHO (OYHKLNK
MOYETOYHMNKA N cemsanpoBoaa. B HmxHen yacTn BonbdoBa KaHana obpasyeTcs
B34yTWE - ceMeHHOM ny3blpek. Bonb@doBbl KaHanbl MO4YenonoBbLIMU OTBEPCTUAMM
OTKPbIBAOTCA B KIOaKy.

PasmHoxeHne npoxoaut B Boge. OnnogoTBOpPEHNE HAPYXXHOE Uy NOCpPeaCcTBOM
cnepmaTtodopa (XBocTaTble 3eMHOBOHLIE). Pa3BuTne co ctagmen BOOAHOM NNYMHKM,
npeTeprnesarLleN nocrnenoBaTerbHbIN METAMOPJO03.

B cocTtaB knacca BXxoauT Tpu oTpsaaa, OTHOCSILLMECS K 2-M NoaKnaccaMm:
[Mooknacc ToHKono3BoHKoBbIE (Lepospondyli)

Otpsag XBoctatble amdmndbum (Caudata, unu Urodela)

Ot1psaa besHorne amdurdbum (Apoda)
[Mooknacc Jyrono3BoHkoBble (Apsidospondyli)

Otpan becxsocTtble (Ecaudata, unu Anura)




Otpsan XBocTaTtble amdbunbum (Caudata, nnm Urodela)

[ornoBa He3aMEeTHO NepexoamnT B yANIMHEHHOE TYNOBULLE; BCErAa €CTb XBOCT.
[lepeaHue n 3agHNUEe KOHEYHOCTU MPUMEPHO OAMHAKOBOW BESIMYUHLI; ¥ YaCTu
BUOOB KOHEYHOCTU pa3BuTbl cnabo, a y CUpeH 3agHAA napa peayumpyeTcs.
MHormne nepewnu K BOgHOMY o6pa3y Xu13HWN. PacnpocTpaHeHsl
NpPenMyLLeCTBEHHO B CEBEPHOM MNonyLlapun.

« XBocCTathle aMCbl/I6l/II/I NMEKT YOIIMHEHHOE BaJyibKOBATOE TEJ10 C PAa3BUTbIMU

FOSIOBHbIM, TYNOBULLHBIM U XBOCTOBbIM OTAENnamMn. XBOCT B NOMNEPEYHOM
cevyeHnU Kpyrnbin Unu cxatbin ¢ 60KOoB. [103BOHKNM aMdULENbHbIE UMK
onucrtouenbHble. K TyNoBMLWHBIM MO3BOHKAM MPUYSEHSOTCS 3a4aTO4YHbIE
BepxHune pebpa. KocTHbIn yepen bonee andpdepeHUMpoBaH, YeM y
6ecxBOCTbIX: JTOOHbIE U TEMEHHbIE KOCTU HE CINUTLI, UMEKOTCS NapHbIe
rMas3oKnMHoBUAHbIE KOCTU. Kntounu HeT. B oTnnyme ot 6eCcxBOCTbIX,
npeanneyvyoe n rofieHb UMeKT TUNUYHOE CTPOEHUE N COCTOAT U3 BYX KOCTEN
(ny4eBon N NOKTEBOWU, DOMbLLLON N Manon 6epuoBbIX).

bonee nnn meHee nonHasa neperopogka B npeacepanm CBOMCTBEHHA TONLKO
BbICLUMM XBOCTaTbiM. COXpaHAKTCS BCe YeTbipe Ayrn aopTbl. Hapsiay ¢
3aHEeN rnosion BEHOW COXPaHATCA U KapanHanbHbIe BEHbI. Y HEKOTOPbIX
NOXN3HEHHO COXPaHSATCA Xabpbl, Yalle HapYyXHble, pexxe BHYTPEHHHUE.
Ou4eHb CUNBHO Pa3BUTO KOXHOE AblXxaHue. [pn pa3BnuTomM cTpemMeuke
bapabaHHOW nonocTn n bapabaHHOW NEPENOHKN HET. Y MHOMMX XBOCTaTbIX
NOXWU3HEHHO COXPaHAKTCA opraHbl DOKOBOW NUHUN.



« OnnogooTBopeHue y BONbLIMHCTBA BUOOB 3TOrO OTpsiAa BHYTPEHHEE.
PasmMHOXeHMe nponucxoanT nyTemMm OTKIaablBaHUA ONf040TBOPEHHON UKPHI,
NMNYUHOK UK X1BOpPOXAeHUEM. Y psaa BugoB Habnogaetcs cnocobHOCTb
pasMHOXaTbCA B NIMYNHOYHOU CTaanu (HEOTEHUA).

« BbigensoTcsa 3 nogortpsaa:
* nopotpan Cryptobranchoidea ¢ 2-ms cemencTeamm
— cemenctBo CkpbiToxkabepHukn (Cryptobranchidae)
— CceMencTBo Yrnoayobl (Hynobiidae)
* nopotpsan Sirenoidea ¢ 1 cemeucmeom
— cemenctBo CupeHosble (Sirenidae)
e nopotpsan Salamandroidea c 6 cemencTeamm
— cemencteo AMbuctomoBele (Ambystomatidae)
— cemencteo AMdmymoBble (Amphiumidae)
— cemMenctBo beaneroyHble canamaHapsbl (Plethodontidae)
— cemenctso [urantckme ambuctombl (Dicamptodontidae)

— cemencteo CanamaHgpoBble (HacTosLwmne canamaHgpbl)
(Salamandridae)

— cemencTtBo lNpoten (Proteidae)

« OO6LIee YNCITO COBPEMEHHBIX BUOOB XBOCTaTbIX aMdPudunim paBHO NpUMEPHO
350.



OTtpan besHorne ampubum (Apoda)

ObbeaunHsieT okono 60 BMAOB, BHELLHE HANOMMHAKLLUX KPYMNHbIX YepBeEN
nnun 3amen (anmHa 30-120 cm). NoBepPXHOCTHbIE NOMNEPEYHbIE MEPETAXKKN KaK
Obl OenaTt yepBeobpasHoe Teno Ha oTaesibHbIE cCerMeHTbl. KOHEYHOCTU U UX
nosica OTCYTCTBYIOT; Yy OONbLUIMHCTBA NpeacTaBUTENEN XBOCTa HET 1 Knoaka
OTKPbIBAETCS HAPYXKy Ha KoHLUe Tena. KoxHble Xenesbl BblAENST 0OUNbHYIO
edKylo CNnn3b; B KOXXe eCTb MESIKME KOCTHbIE YellyuKn. XOpOoLUO pasBUThI
NOKPOBHbIE KOCTU Yepena; NO3BOHKM amdmuenbHble. [eperopoaka mexay
npegcepansiMm HenonHas. [nasa 6e3Hornx 3eMHOBOAHbIX NMOKPbITbl TOHKNUM
CIloeM KOXW. Ha ronose 4epBsr eCTb MarneHbkoe LynanbsLe,
noMeLlatoLieecd B cneymanbHON KOXXHOU AMKe. BHYTpU AMKM OTKpbIBaAEeTCH
NPOTOK rrnasHou xenesbl. HepBsarn NOCTOSHHO BbICOBbLIBAKOT Lynarnbue 13
SIMKN, 3TO UX OpraH ocsa3aHMs 1 OOOHSIHUS.

PacnpocTtpaHeHbl BO Bna)HbIX Tponukax AQpuku, Asmn, AMepukn.
BonbLWMHCTBO BMOOB BEAET Noa3eMHbI 0bpa3s xusHu. OnnogorBopeHne
BHYTPEHHee, caMLbl UMEIOT COBOKYNUTENbHbIE OpraHbl; anua oTKNnaabiBakoT
BO BII@XXHYIO MOYBY UK BbIPbITblE MO Beperam HOPKN. Y MHOrMX BUOOB
CaMKKM OXpaHAKT Kraaky, ooBueaga ee Tenom. Heckonbko BUAOB YepBar
BeAET BOAHbLIN 00pas XN3HW; 3TN BUAbI ANLEXNBOPOOALLMN.

K aTomy otpsgy otHocutcs Bcero 170 Bnaos, obbeamHsemblx B 33 poga n 6
cemenctB: Hactoswme depssarn (Caeciliidae); AdppukaHckne vyepssru
(Scolecomorphidae); Peibo3meu (Ichthyophiidae); XBoctaTbie 4epBaru
(Rhinatrematidae); BogHble yepssru (Typhlonectidae) n Muguinckne vepssaru
(Uraeotyphlidae)




OTtpan becxBocTthle (Ecaudata, nnm Anura)

Teno wurpokoe, KOPOTKoE U yNnoLweHHOe. B3pocrble 0cobn He UMEIDT
XBOCTa (4TO 1 onpeaenurio HasgaHue oTpsaa); XBOCTOBOW OTAErN
NO3BOHOYHMKA BUOOM3MEHEH B Nano4ykoBUAHYO KOCTb (YPOCTUNL); pEbpa
OTCYTCTBYIOT; XBOCT TEPAIOT BO BpeMsl meTamopdosa. ObnagatoT XopoLlo
Pa3BUTbIMN KOHEYHOCTAMMW; Bonee MOLLHYIO MYCKynaTypy UMetoT 3agHue
KOHEYHOCTU, KOTOpbIEe ASNIMHHEE NepeaHnX U 0ObIYHO NPUCNOCOONEHDI K
npbiraHuto. [bixaHne Nero4yHoe n KOXXHoe.

PacnpocTtpaHeHbl NOBCEMECTHO 3a UCKITIOYEHNEM MPUNONAPHbIX obnacTten,
KPYMHbIX MYCTbIHb N HEKOTOPbIX OKEAHNYECKNX OCTPOBOB.

B otpsage 6onee 5600 (no apyrum gaHHbIM — okono 2100) Buaos.

CuctemaTtuka BHYTpU OoTpsiga He ycTtoaBwadaca . BeigenatoT oT 3 4o 5
nogotpsgos n ot 10 o 53 cemencrs.




Paspes 49epes KO-
Ky cajlaMaHAPLL:

1 — BHICTYHAKOINU# HAPYIKY CeK-
peT Kejiesnl,; 2 — OUTrMeHTHHH
- cnioft; 3 — CAMBHCTHIE KOMKHLIC
Jenesnl; 4 — ANOBATAA  KOMK-
Had jKejlesa; & — IepepesaHBLIe
KpOBeHOCHBIe COCYJHI, 6 — 2IHu-
gepMuc; 7 — BOJIOKHMCTHIR CJIOH
Koku (corium).




CreJler XBOCTATOTO 36MHOBOJHOI'O aMOMCTOMEL.

Bupn ceepxy: 1 — Ime#inniit nOSBOHOK, 2 — KPeCTHOBLI! DOaBOHOK;
3 — nmoHepevHKI# OTPOCTOK; 4 — «BepxHee» pebpo; 5 — depennan
KopofOKka; 6 — IONBASHIYHLIN CKeJeT, 7 — JiomaTka; & — Mmpo-
KOpaKoOMN;, 9 — KOpaKoHun, 10 — OOXB3AOINHAA KOCTH, II — cena-
JUIHAA KOCTHL, 12 — NOOKOBHIt Xpsam;, 13 — niaedo; I4 — JIOKTE-
Basg KOCTH, 15 — JrydeBasg KOCTh; 16 — mAcCTh, 17 — 3ansicrhe;
18 ~— Genpo; 19 — Manag GepmoBad KOCTH, 20 — Goanmana Gepuo-
BaA KOCTH, 21 — HpeRILIIOCHA; 22 — MINOCHA.

CrelleT JATYOIKA:

I — mennit cxeder; II — no3BOHOK cBepxy; III — mO3BOHOK cHepenn. 1 — HIeliRbIHE
HOO3BOHOK; 2 — KPECTHOBEI WIO3BOHOK; & —— YPOCTHIbL, 4 — IPYAMHA; 5 — XpsAllesas
BalHAsA 9acTh TPYOHHLI, 6 — HPeNrpylIuHA; 7 — KOPAKOMA, & — IPOKOpAKOMH, 9 — JIO-
maTka, 10 -—— HaAJNomaTOuHHRIN XpAm; 11 — ODOEB3XOMHaA KOCThH, I2 — cejajvimHasd
KOCTBH; 13 — NOOKOBHMY xXpAl;, 14 — niedeBasa KOCTh, 15 — mpeaniiedbe (JrydeBas +
+ JIOKTeBad KoCTH), 16 — samsacThe; 17 — HsACTL, 18 — savaTouHHIK I najgem, 19 —
I1 manem; 20— V naxen; 21— 6eapo; 22— roleHp (Donpmasgs m manasd OGepnosnie
KOCTH); 23 — UNPeNINOcHa; 24 — INNOCHA; 25 — PpyJHMEeHT no0aBOYHOI'O malibma (prae-
hallux); 26 — 1 majem; 27 — Telo NO3BOHKA, 28 — CIMHHOMO3TOBON KaHal, 29 — co-
YIeHOBHAA MIJIOmMANKa; 30 — OCTHUCTHIH OTPOCTOK; 31 — MomepeyHnlil OTPOCTOK.
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Yepen aaArymxm:

I — sup cBepxy; Il — BuA CHH3y (HAKJAOHbBIE KOCTM ¢ ONHOM CTOPOHH yhAajdedn). 0Gos-

HadeHue KocTell: 1 — OOKoBaA aaTnJjioYHadA; 2 — jJo0HO-TeMeHHasA, 3— HOoCOBafA, 4 — Memx-

YeJIIOCTHaA; § — HepenHeyUIHadA, 6 — demyidaras; 7 — napacpeHomny (Jsesasg ero noJo-

BHHA); & — COIMHHK; 9 -— HEO6HaA; 10 — KPHIJIOBAOHAA, 11 — RIANHOBAXHOOGOHATENLHAA,

12 — BepxHeEYECJIIOCTHAA, 18 — KBAJAPATHOYE/JIOCTHAA, I4 — OTBEPCTHe RJA BHIXOJa SpH-
TEJBHOI'0 HepBa, 15 -— OTBEepPCTHE IJA TPOKHHYHOrQ HepBa.
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‘ ITo3BOHOYHKH
CTOJI0 JATYIIKH BMECTe €
TA3OBHM  [I0ACOM (co

CNUHHOA CTOPOHH):

1 — me#nniit ormen (M3 on-
MOTO H03BOHKA); II — TyJjio-
BEIMHLYA orpes; II1I-— Kpec-
ren; IV — ypocrEas; 1-- 0C-
TRCTHIA OTPOCTOK 3-r0 TYJO-
BHIGHGOI0 II03BOHKA, 2 — N0~
nepedHnlt OTPOCTOK TOTrO ke
OO3BOHKA; 3 — COYJIeHOBHIE
fIOBEPXHOCTH Ha  1-M mieifaoM
HO3BOHKe,

IlnedeBolt NOAC JATYMKHE
crepenn: |

| — I'DYAHHA; 2 — XpAIGeBaA 3aRHAA 9aCT

‘PYJHHEH; & ~— KOPaKOoH)], ¢ — KIIOUNNa ae-

KUT Ha IPOKOpaxKoupge; J§ — HOPeArpyaHHA;

} — JIODATKA;, 7 — COYJICHOBHAA BUaANHS

ia JIONaTKe QRNA Ieua (XpAIN NOKPMT
: TOYKAMEN).



PACNONOXEHWE BHYTPEHHWX OPrAHOB

MexHemocTHan MLLILA

JAensTosmnanan Muiuua

M
Touxan xmwxa Mpyasas Mulwua
Cresxa nonocTu rena
ﬂunoomecmﬁ ( Cepaue
oTAen xenyaxa

Cemermnk Lo nevenn
Mycxynarypa .
5 0F0 NPOCsa e )Kemnuunysuph
Monexnas muauua N L Xenynox
Anvmman NPUBoasLas ‘- e ‘47 NoaxenyaouHas

e SN NI xwonse ons

MopTHsXHaNR MLILLA \\\ S\ ';; 7/ MOMEBOR Ny3bIpE
Bonswas nprsoasuEas §v\ [/,/ Jannas Gonswebepuosan
F/

ML
KocTh roneni Paar:zau::b ronemu

Bonswan cTpoHan VKpOHOXHEn MulLa
MlLUUS / mwxa \‘ n =
7 ) Gonswebepuosan
A AXMANOBO \ _ MbILA
. 4 CYXOXMNNE N
¢/ Manan crpoinas Y% N\

/1 MBLULA VD
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OPIAHbI BBIAENEHWS U ABIXAHS OPTAHbBI MLLEBAPEHNA

X0aHsb! - BHYTPEHHWE

OTBEPCTUA Ho3Apen Motka

A3biK
HWXHAaa 4entocTsb,
OTTAHYTASA BHU3

nonocTH
fopranHan

wens
Jlerkwe
Moukn

HuxHaa 4enncTh,
OTTAHYTAN BHU3

JKenyHbin Ny3bipb
NopxenynoyHas

Xxenesa

ToHkaa kuwka
K¥LuKa

Mo4eBoit Ny3bips Kenynok

MoYeTouMHMK

Toncras kuwka
Knoaka

Knoaka



CxemMa BCKpHTOro cepama Jas-

TYINKA: - _ _

1 — npaBoe IOpeaceppde; 2 - JieBOe Npefcepiame;
3 — KeJyHo9YeK, 4 — KIaNaHu, SaKpHBalOmue 06~
mee OTBEPCTHe, Benymee ua o0oOMXx npencepnui .
B ReEJYIXOUeKR, 5 — aprepmadbHE# KOHYC: 6 — 06~ .
muit aprepHEAAbHLIR CTBOJ; 7 — KOMHO-JIErOYHAA. .
apTepma; & — ayra aopThi; 9 — ofmias coHHasa ap-
Tepusa;, 10 — COHHaA «Mejesa»; 11 — clUpadbHbIR

KIANaH apTepuaJbHOr0 KOHYyca.,




OGuas COMHOR apTopus

(MOCeT XPOBL O
Nepeamsn NOMKIN BN CEePALE X rONORE) HapyxHasn SpeMuan BeMa
(HECET XPOBL K BEHOIHOMY CHHYCY) (wecer xpoBssL 0T
rON0BM X COpALY)
Beswmrunan aena

KOXHO-Nerovman
KOXMH0 -NeroNHas aprepns

2 o e K ‘ (HECET KPOBY K NEFKMM W XOXE)
£ Nesoe npeacepane
no(nmonu :’?‘ SOIop g NSl & (nonysaeT 60raTyIo KMCNOPOAOM
NEPEAHIOI0 KOHEUHOC Th) > S -
Kanypovex cepaua
Nerosxan aprepun ! Ayrw aoprw
ADTEDMANLHEM KOHYC 3anmen nonas seHa
(BuBOAMT XPOBL U3 CEpaua) (HeceT xpoBL OT NoYex
K BENOIMOA Nadyxe)
BEpowman sexa Bopotvas sexa nevenn
(HeceT kpoas OT 3ael ———t (necer xpoas O
KOMEYMOCTH K NEYeHn) TOMKOM KMLLIKN K NOYOMNM)
Ceneaenxa
Nowea BOpOTHas BeHa NOYKS
(HeceT kposs 01
JA0MER KOMEHOCTY
B - % K novxe )
(HWECET KDPOBM OT FAaNeR ‘ ”:m':,
KOHEMHOCTH K Cepasy)
JAOMER vacTV Tena)
Manobepuosan aprepun
NoasanowHas aprepmna (CHabXaeT XPOBLIO
(Hecer xposb OF cepaua 38411010 KOHBYHOCTE)

K 3AQHERA KOHEYHOCTH) S
Cnvnmas aopra '

(cnaﬁu:aev KPOBLIO BHYTPDEHHME
OPraMs ¥ 3000 “acTL Tena)




ToI0BHOK MO3T JNATYMKH:
I — cBepxy; II — BHN3Y; III — cO0Ky; IV — B HPOJOJLHOM paspese. I — NOJyHIaAPHA DepenHero Mo3ra;
Ma;

2 — o6oHATENARHAA XOJA; 3 -— OOCHATENBHBI HEPB: 4 — NPOMEKYTOUYHRBIK MO3r; 5 — 3pUTeJIbHAA XHa3-
? — ranodus; & — cpemHMI MO3r;, 9 — MO3KedYOK; 10 — IPOMOATrOoBATHIE MoOSr;, 11—
HeTBEPTHIH KeJYXOYEK; 12 — CHMHHOH Mosr; I3 — TDeTHH jeaynouex;

14 — CHIBBHEB BONOOPOBOXN.

6 ~— BODOHKA;



OPrAHbl PASMHOXEHWA CAMLUA OPrAHblI PASMHOXEHWNA CAMKUA

BopoHka anuesona,
OTKPbIBAIOLWLAACA
B MONOCTb TE€NA

ANYHUK,

Xuposble Tena T HANONHEHHDBIN MKPOR

CeMeHHUKN Kupoesoe Teno

MNouka

MoOYEeTOYHKK,
unu BoNbgOB KaHan
Bbix0Aabl MOYETOYHWKOB
(CEemMeHHbIX NY3bIPbKOB)
B KNOaky

Aluesoab)
MaTouHbll OTASN

BbixOabl AMUEBOO0B
B KNOAaky

OTteepcTre KNoaku

Orsepcrue knoaku



Oco0OeHHOCTU MOYenoJyioBOU CUCTEeMbI

3éMHOBOOHbIX
3MBpUOH Camka
RS
/ Pronephros : ﬁ‘i\ Mionnepos
/ KaHan

' ANYHUK

Mesonephros

Mouegon \

CeMEHHUK

ny3bIpb \

Amphibia
Chondrichthyes

Chondrichthyes

Bonedos
KaHan
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HlocnenoBateiapHble CTagUU pasBUTHAA TOJOBacTHKAa (I—8) 1o ero IpeBpaIleHu A ,
B MOJOAYIO0 AATYMKY (J), 2a — cTaguaA 2 Opm GOabIMOM yBelHWYeHHH. _



Knacc [Npecmbikarowmeca, nnu Pentunum

[Mpecmblkalowmecs - NnepBbIv KNacc HaCTOALNX NEPBUYHOHA3EMHbIX NO3BOHOYHbIX
(Amniota). OTHocUTENBHO KPYyMHble, BoraTble XenTKoM 1 6enkom sinua NoKPbIThI
NSIOTHOM NneprameHToobpasHon obonoykon. ONNoAoTBOPEHME TONLKO BHYTPEHHEE.
OMbpuroHanbHoe pa3BuTuUe NOET B BO3AYLLUHOM cpeae ¢ obpasoBaHMEM
3apoblLleBbiX 060N0YEK - aMHMOHA N CEPO3bI - U anfiaHTouca; NMMYNHOYHAa cTagns
OTCYTCTBYET. MI3BECTHO OrPOMHOE KONMYECTBO UCKOMAeMbIX OTPSA0B PENTUSTUIA, HO
TONbLKO YeTbIpe HbIHE CYLLECTBYHOLMX.

Koxa CyXad U NpakTn4eCKku nneHa KOXHbIX XKEJ1E3. BerHI/Ie CITOU MHOTOCITOMHOIO
annaepmmca oporoseBaroT. KINeTkn 3aroJiIHAKTCA 3€PHbILLKaMN benka KepaTuHa,
BbITeCHFl}OLLI,I/IMI/I I'IpOTOI'IJ'Ia3My 7 Fl,El,pO [Nog aTnm MEePTBbIM CJ10EM PaClOJioXKeH
HXXHUIA ManbNUrMeB CIoW, COCTOSILLMN U3 XKUBbIX pPa3MHOXaloLUXCA
anmuepmaanblx KIMETOK. 33 CHET pa3pacCrtaHnd poroBoro CJjiod o6pa3y+oTC$-| LLUWUTKWN,
‘-IeLIJyI/IKI/I UHOraa rmpuHnmarLine CbOpMy POroBbIX 3€PHbILLEK NITN 6yFOpKOB LNNbI,
kortu. loa poroebiMmn 4YewyamMmm y HEKOTOPbIX BN OB peI'ITI/I.I'II/II/I B Mesop,epmaanOM
CInoe KOXU - KOopnyme - 3arnerator KOCTHble MNMiaCTUHKN. Y Yyepenax oOHn CJinBakoTCA B
KOCTHbIN NnaHUnpb, npmpaCTarou_u/u?l K MO3BOHOYHUKY. B manbnurnesom croe u
BEPXHUX HaCTAX KOpUyMa pacnofioXeHbl MMFMEHTHbIE KITETKW. Porosown crion
nepmnoany4eCkmn MeHAETCA nyTemM JIMHbKW.

[MO3BOHOYHBLIN CTONG NpecMbIKalLLMXCA pa3aendeTcsa Ha NaTbh OTAENO0B: LWENHbIN,
rpyaHON, NOSACHUYHLIN, KPeCTLOBbLIN U XBOCTOBOW. [103BOHKN NpoLuenbHble
(nepegHeBoOrHyThble). NoaBMXHOCTL ronoBbl 06ecnevunBaeTcs HanNnM4YMeM aTnaca, unu
atnadTta, u anmcTtpodeq. Yncno No3BOHKOB LLEWHOMO OTAena pasnnyHo B pasHbIX
rpynnax. YacTb WenHbIX NO3BOHKOB HECET KOPOTKNE pebpa. K rpyaHbIM no3BoHKam
NPUYNEHSIOTCA ANMHHbIE pebpa, OPIOLLHbIE KOHLbI KOTOPbIX C MOMOLLbIO XPSLLEBbLIX
OTAENOB NPUKPENNSATCA K rpyanHe, obpasys 3aMKHYTYO rpyaHYHO KIETKY.
[TOSICHMYHbBIE NO3BOHKN TOXE HecyT pebpa, KoTopble HEe A0XOAAT A0 rpyanHbl. K
KpecTLOBOMY OTAEsNY, COCTOALLEMY N3 ABYX MO3BOHKOB, NPUKPENSAETCA Ta30BbIN
nosic. XBOCTOBOW OTAEN BapbUPYET NO KONMMYeCTBY NO3BOHKOB,




[MneyeBon NOAC NPECMbIKAIOLLNXCA CXOAEH C MOSICOM 3€MHOBOAHbIX, HO B HEM
CUIBbHO pPa3BUTbI OKOCTEHEHUS. Kopakona B MecTe coeaAnHEHNS C NonaTKon
0bpa3syloT CycTaBHYl BNaauHy Ans NpuynieHeHns ronoeku nieda. Ceepxy K ronarke
npupacTtaeT ynioweHHbIN HaanonaTouHbIii XpsiL, a cnepegu kK kopakouay -
XpsiLieBoii npokopakomnd. Kopakona n npokopakoua kaxkaon CTOPOHbI cpacTatoTes ¢
HernapHoOM KOCTHOW rPyaAVHON; Yepes rpyaHYHo KIETKY NosSIC NepeaHnX KOHEYHOCTEN
Kpenutcsa K oceBomy ckenety. CHM3y K rpyamHe npupactaeT KpectoobpasHas
NOKPOBHAas KOCTb - HaArpyanHHuK. [lapHble NOKPOBHbIE KMNHOYMLbI COEONHAOT
nepeaHUi KoHel HaarpyauHHMKa ¢ op3aribHOM YacTbio KaXaown nonaTtku. Takas
KOHCTPYKUMSA YCUINTMBAET MPOYHOCTb NS1IeYEBOro rnosca. TasoBbl MOAC COCTOUT U3
OBYX 0Ee3bIMSAHHbBIX KOCTEN; KaXkaasi 3 HUX obpasyeTcs CNUAHMEM TPEX Ta30BbIX
KOCTeun - NoAB340LWHOW, ceganuLiHon n NnobKoBOW, COBMECTHO 0bpa3syoLmx
BEPTYXXHYIO BNaAnHy, COCTaBNAKOLLYIO CycTaB C rorioBkon begpa. KoHeyHocTH
COXpPaHsAT 0bLLY0 CXEMY CTPOEHUS NMapHbIX KOHEYHOCTEN HA3EMHbIX MO3BOHOYHbIX.

Uepen npecMbikaoLLNXCcsl BUOAOU3MEHSNCA rMaBHbIM 06pa3oM B 3aBUCUMOCTU OT
XapakTtepa nutaHua u cnocoboB fobbiBaHus nuwn. OT Yyepena amdnbumin oH
OTNNYaETCS BbITAHYTbIMU YENOCTAMN, 06pasyowmMMn OTHOCUTENBHO ANMMHHOE PbISO.
Uepen noyTn NoSIHOCTbI0 OKOCTEHEBAET. 3aTblflovYHas 06nacTb COCTOUT U3 YeTbIpex
3aTbINTOYHbIX KOCTEW: BEPXHE3ATbINIOYHOM, OCHOBHOM U ABYX BOKOBbLIX. OHK
OKaNMNAKT 3aTbINTIOYHOE OTBEPCTUE, KHMU3Y OT KOTOPOro NEXUT €ANHCTBEHHbIN
3aTblSTOYHbIN MbILLENOK. [ToKpoBHAs OCHOBHAsA KIMHOBUAHAS KOCTb NIEXUT Brepean
OCHOBHOM 3aTbINOYHOW, 0bpasyda AHO Yyepena. Bnepeamn K Hen npupacTtaet
HeDonbLoW napacdeHon 1 pacnosiaratoTcs napHble COLWHUKK, COOKY OT KOTOPbIX
nexart xoaHbl. B obnacTtu cnyxoBown Kancyrnbl BO3HUKAKOT TPU YLIHbIE KOCTN,
nepeHeyLHas, CoOXpaHstoLLlas CaMOCTOSTENBHOCTb; 3a4HEeYLIHas!, cpacTatoLascs C
OOKOBOW 3aTbINOYHON, U BEPXHEYLLIHAsA, cpacTaloLlasics ¢ BepxHe3aTbliio4Hou. B
0BOHSTENbHOM 0BNaCTH KOCTE HEeT; OHa OCTaeTCcHa XPALLEBOW.



Kpbilwa Yyepena obpasoBaHa NapHbIMU MOKPOBHBLIMW KOCTAMW: HOCOBbIMMU,
npeaniobHbIMK, NOGHLIMU N 3aQHENOOHBIMK; Aanee nexar TEMeHHbIE N HenapHas
MeXTeMeHHasa KocTu. boka yepena obpasyoT NOKPOBHbIE KOCTU: NApHbIE
MEXYESIOCTHbIE, MapHblEe BEPXHEYENIOCTHbIE, HaArMasHUYHbIE, 2 CKYNOBbIE,
KBagpaTHO-CKYIoBble N YellynyaTble. HeOHO-KBagpaTHbIN XPsiLl, B 3a4HEN 4YacTu
OaeT Hadano napHbIM XOHAPanbHbIM OKOCTEHEHUSIM - KBagpaTHbIM KOCTSAM.
[MepenHssa YacTb HEBHO-KBaQPATHOrO XpsiLia 3aMeEHSIETCS MOKPOBHLIMU KOCTAMMN,
obpasyroLmrmm gHO Yepena: NapHbIMU HEDHBIMU M KPbINOBUAHBIMW. Y Yepenax U
OCODEHHO Yy KpOKOAMIOB paspacTaHMeM HEOHbIX OTPOCTKOB MEXYENOCTHBIX U
BEPXHEYESTIOCTHbLIX KOCTEN, a Takke HEDHbIX KOCTEN 0OpasyeTca BTOPUYHOE KOCTHOE
Hebo. [1oaTOMy X0aHbl cABUratoTCsl Ha3af, K ropTaHu, YTo NO3BOSISIET AbllaTh, Koraa
M3 BOAbI BbICTABMEH NWLLUb KOHEL, ronoBbl ¢ HO3apAMU. HimkHAS YentocTe obpasyeTcs
M3 MeKkenesa Xpsila, 3ameLLlaeMoro XoHapasbHOW KOCTbIO - COUNEHOBHOW,
NpUUNeHsioLLencs K KBagpaTHOM KOCTU, U psiaa KOXHbIX KOCTEW: 3yOHOW, yrnoBow,
HayrnoBOW, BEHEYHON U NHOrAa eLle HECKOIbKMX KOCTOYEK. YenocTu HecyT 3y0bl.
3yObl NpupacTatoT K YENCTIM Unn cMaaT B anbeeonax (y kpokogunos). Mo tuny
pacnonoXxeHus xxeBaTerbHOW MyCcKynaTypbl BblAENA0T aHanCUAHbIN, AUancUaHbIN 1
CUHanNcMaHbIn TUN Yepena.

MeTamepHOCTb MyCKynaTypbl Tena yTepsiHa.

B poToBOWM NOMOCTN pacrosioXeHbl CIIOHHbIE Xerle3bl, CITM3UCTbIN CEKPET KOTOPbIX
CMaymBaeT nuwy 1 obneryaet ee 3arnaTtbiBaHNe. XOPOLLO BblpaXKeH MuLLEBOA.
OTrpaHnYeHHbIN OT NULWEBOAA XKENYOOK MMEET MYCKYIUCTbIE CTEHKU. KULLIEYHUK no
CpaBHEHWIO C 3€MHOBOAHbIMW OTHOCUTENBHO ANUHHEE. Ha rpaHuue mexay TOHKOW U
TONCTON KMLLKOW OTXOAMUT 3a4aTodHasa crienas Kuwka; oHa nydule passurta 'y
pacTuTenbHOAOHbIX BUOOB. KULLIEYHUK OTKPbIBAETCA B Knoaky. [ogpxkenygoyHas
Xernesa NnexunT B NepBon netne KnuweyHuka. KpynHas nedeHb UMEeET XeYHbIN
ny3blpb, MPOTOK KOTOPOIO OTKPLIBAETCS B KMLLEYHUK PSIAOM C noaXKenyao4yHoOU
Xernes3oun.



Jlerkne npecMblKaroLLMXCA COXPaHAKT MELLKOOBpa3HOe CTPOEHUE, HO UX BHYTPEHHSS
CTPYKTYpPa MHOIO CrOXHee, YeM Y 3€MHOBOAHbIX, BHYTPEHHNE CTEHKN NEroYHbIX
MELLKOB MMEIOT CKnagyaToe si4encTtoe CTpoeHmne, YTo 3Ha4YnTenbHO yBENNYNBaET
OblXaTerbHY0 NOBEPXHOCTb. BeHTUnaumsa nerkmx obecneympaetca paboton rpyaHou
KNETKM C NOMOLLIbIO MexXpebepHon n 6ptoHon myckynatypbl. ObpasyeTcs
HecnagatLwasacs ablxatenbHas Tpybka — Tpaxes.

Cepaue y npecMblkatowmxcs TpexkamepHoe. [peacepavsa pasgeneHs! NosiHOoM
NeperopoaKkon;. Kaxxgoe OTKPbIBAETCS B XKENYAOYEK CAMOCTOATENLHBIM OTBEPCTUEM,
CHabXXeHHbIM KnanaHoOM U3 NONYynyHHbIX cknagok. XKenygoyek UMeeT HENOSMHYIO
NeperopoaKy, pasaensioulyo ero Ha aBe 4YacTu: B MOMEHT CUCTOSbI Neperopogka
OOXOOUT OO CNUHHOW CTEHKU Xenyao4ka, Ha KOpoTKOe BPeMS NOMHOCTbIO pa3gensas
€ro, YTO UMEET 3HaYeHne ans pasgeneHnsi NOTOKOB KPOBU C pa3HbIM COodepKaHUEM
Kncriopoga (y Kpokoamnos neperopogka nonHas, Ho C OTBEPCTUEM B LIEHTPE);
BeHo3Hasa nasyxa cnuita c npaBbiM npegcepanem. AptepmanbHbi KOHYC
peayumMpoBaH M OT pasHbIX Y4aCTKOB Xenygoyka OTXOAST CaAMOCTOATENBHO TP
cocyga. OT npaBoOW YacTu Xenygodka, cogepxallen BEHO3HYHO KpOBb, OTXOAUT
nerovyHasi aptepus, gensauasicsl Ha NpaBylo U NIEBYIO; OT CoAepKaLlen
apTepuanbHyo KpOBb NNEBOW YacTU XKenyago4yka HadnHaeTcs npaBas ayra aopThl, OT
KOTOPOM OTAESNAKTCS COHHbIE N MOAKMNIOYNYHbIE apTEPUN; OT CPEeAUHbI Xenyaodka
oTxoauT nesas ayra aoptbl. ObOrHyB cepaue, neeas u npasas 4yru aopTol
CINMBAOTCA B CMUHHYIO aopTy. B nero4Hyto apteputo NocTynaeT BEHO3Hasi KPOBb, B
nNpaBylo Oyry aopTbl N B OTXOASALIME OT HEE COHHbIE U NOAKMIOYNYHLIE apTepPUN -
apTepuanbHas, a B NeBY0 Ayry aopTbl MOET CMeLlaHHast KpoBb. [103TOMY B CNMHHOWN
aopTe CMellaHHada KpoBb C npeobnagaHnem aptepuanbHOn; e No OTXOO4AWMM OT
CMWUHHOW aopTbl apTepmAM CHabXaloTca BHYTPEHHME OpraHbl, TYNOBULLIHAA
MYyCKyraTtypa 1 3afHue KOHeYHOCTU. XBOCTOBasA BeEHa B 0OnacTun Tasa AenuTca Ha
OBe NoaB3a0LHbIE UNKX Ta30Bble BEHbI, MPUHMMAaKLWLNE B cebs1 BEHbI OT 3agHUX
KoHe4yHocTel. [1oaB3aoLWHble BEHbI OTAENSOT OT ceD0sA BOPOTHbIE BEHbI NMOYEK U
nocre 3Toro CrmBarTCs B OPIOLLIHYIO BEHY.



bBplowHas BeHa BMeCTe C HeCyLLleN KPOBb OT KNLLEYHMKA BOPOTHOW BEHOWN NeveHun
pacnagatoTcs B nedeHn Ha kanunnsapbl. Kanmnnapbl BOPOTHOM CUCTEMBI MEYEHN
CNUBaOTCA B NEYEHOYHbIE BEHbI, BNagatoLwme B NPOXOAsLLYI0 Yepes NeveHb 3a4H0H0
nonyto BeHy. [locnenHsst obpasyercst CNUSAHUEM BEH, BbIHOCSALLNX KPOBb N3 MOYEK, U
BnagaeT B npasoe npeacepaue. OT ronoBbl KPOBb HECYT NapHbIE APEMHbIE BEHBI.
CoeauHaachb ¢ NOOKITIOYNYHBIMU BEHAMM, OHM 0Bpa3yoT NpaByto U NEBYIO NepegHune
nosible BEHbI, Bagarowmne B NnpaBoe npeucepume IleBoe npeacepave npuHuMaeTt
NEroYyHyro BeHy obpas3oBaBLUYHOCS CIUSTHUEM MPAaBOM U NEBOW FIErOYHbIX BEH (HECYT
apTepuarnbHy0 KPOBb).

OpraHamu BblgeneHusa cnyxat MmetTaHedpuyeckue (TasoBble) NOYKU. KOHEYHbIN
NPOAYKT BblAENEeHUs — MoYeBas kucnota. MetaHedpuyeckas (TasoBasi) nodka
OTNIMYAETCH He TOMNbKO NONOXEeHNEM (pacrosiokeHa B Ta30BOW 0bnacT), HO
MUKPOCTPYKTYPOiA. 1o cpaBHEHWIO ¢ Me30Hedpr4ecKoi NOYKOW B HeW YNpoLLeH
rMOMEpPYNAPHbLINM annapaT U YCIOXHEHO CTPOEHME NoYeYHbIX (HEPOHHbIX)
KaHarnbueB. Knyboukn metaHedpoca MMerT 00bIYHO BCErO ABE-TPU KanumnnspHble
NeTnu n nodTomMmy obnagatT yMeHbLLUEHHOW CNOCOBHOCTLIO hunbTpaumn. B cBasmu ¢
9TUM BO3pacTaEeT 3HaYEeHNEe NOYEYHbIX KaHanbLUEB, rae He ToSbKOo naeT peabcopbumsa
BOAbl N COMIEN HATPUA, HO U BblAeNeHNe MOYEBUHbLI 1 MOYEBOW KUCOTbI B NPOCBET
KaHarbla CEKPETOPHLIMU KINEeTKaMn ero CTEHOK.

[MepegHnin mo3ar penTunun bonee KpyneH; ero yBernnyeHmne CBs3aHo ¢ pa3BUTUEM
MO3roBOro cBoga nonyLapum n 3aMmeTHOMY YBENTMYEHUIO Nexallunx Ha OHe
nosiocaTtbIX Tes, COCTaBnNALWNX OONbLYIO YacTb Macchl nepeagHero mosra. B
MO3roBOM CBOZE MOosyLapuin OTYETINBO pPasnuyaroTcs NepBuUYHbIN CBOA, UK
apxunannmym, 3aHMMaroLWmnm 60nbLUYI0 YacTb KPbILWKW NOMyLapuin, a Takke 3a4aTok
Heonannunyma. NpomMeXXyTo4HbIN MO3I CBEPXY MPUKPLIT NOMyLLapnuaMm nepeaHero
Mo3ra. B ero Kpbiwe pacrnonoXeHbl aNuguna n TeMeHHon opraH 3puTenbHasi Kopa
cpeaHero mo3ra 6ornee passuTta, Hexenun y amnonn. B otnuume ot amdpunbum
MO3XKEYOK MPECMbIKaIOLLIMXCS KPYMHbIW, YTO OTBEYaET OOMbLUE CIOXHOCTY U
NHTEHCUBHOCTN UX ABWXeHnn. [NpogonrosaTein MO3r obpasyeTt n3rnb B
BepTMKanbHou nrockoctu. Mimerotca 11 nap ronoBHbIX HEPBOB.



[Masa xopoLlwo pa3suThbl. [Ma3 3awuileH Hapy>XHbIMy BEKaMK 1 MUraTeribHOM
nepenoHkor. OpraH criyxa npecMblkatoLLMXcsi B Cxeme brmnsok K opraHy cryxa
3eMHOBOAHbIX. OH COCTOUT 13 cpeaHero yxa ¢ bapabaHHOW NepenoHKoN 1 OAHOM
CNYXOBOW KOCTOYKOM - CTPEMEYKOM, Nepeaatowmm KornebaHnsa nepernoHKkn Ha Kpyrnoe
OKOLLIKO, oTAensatLee NofiocTb BHYTPEHHEro yxa. OpraHbl 060HAHUS OTKPbIBAOTCA
Hapy>Xy NapHbIMW HO3OPAMU, a B NOMOCTb pTa - WenesnaHbiMm1 XoaHaMu.

CpeanHHas YacTb HOCOIMOTOYHOIO XoAa AN depeHUMpoBaHa Ha BEPXHUIA
OOOHATENbHBIN U HMXHUI ObiXaTerbHbln oTaesibl. OboHATENBHLIM OTAEN UMEET
CKnagyatble CTEHKN, YBENMYMBatloLWmMe ero NoBepxXHOCTb. Bnepeaun xoaH B KpblLle
POTOBOW MONOCTUN UMEETCS yriybneHune, Tak HasbiBaeMbl AKOOCOHOB opraH. OH
BOCMPUHUMAET 3anax HaxogsLeuncst BO pTy MULLM NN BELLECTB, KOTOPbLIE XXNBOTHOE
cobupaeT ¢ 3eMnn CBOUM NoABMKHbIM A3bIKOM U BHOCUT B POTOBYHO MOSIOCTb.
UyBCTBO OCsI3aHMSA BbIPaXXEHO OTYETNIMBO. Hepenaxu owyLwialT gaxe nerkoe
MNPUKOCHOBEHME K NaHLUMPLO. Y MHOIMMX SLLepuL, UMerTca ocAasaTenbHble "BOSTOCKN",
obpasoBaBLUMECH U3 OPOrOBEBLLUMX KIETOK KOXN U PaCnonoXeHHbIE Mo KpasMm YeLlyu.

[TonoBble enesbl nexar B NosiocTn Tera no 6okam no3BoHoYHMKa. CeMEeHHUKN -
NnapHble oBarbHble Tena. Hepes npuaartku, npeacrasnsowme CoOXpaHUBLLYHOCS YacTb
TYSTIOBULLHOW NOYKK (Me3oHedpoca) 1 cogepkalime MHOrOYUCIIEHHbIE KaHanbLbl,
CEMEHHUKN COeMHEHbI C CEMANPOBOAAMMU, KOTOPbLIMWU CITy>aT NPOTOKU
Me30HedPUYECKOU NOYKU, T. €. BONbGOBLI KaHanbl. [MapHble AMYHUKN UMERT BUA
3epPHUCTbIX OBasibHbIX Ten. AnueBogamMu CrnyXaTt MIonepoBbl KaHanbl. OHK
Ha4YMHaTCA MepuaTeribHbIMM BOPOHKaAMK, pacronoXeHHbiMy BONnM3n ANYHKKOB, a
OTKpbIBAKOTCSA B Kroaky. OnnoagoTBopeHne BHyTPeHHee, NPOUCXOANUT B BEPXHEM
oTaene avuesofa. Avueknagyuwm, pexe anuexXmsopoasiun. Anua passmeatoTcs Ha
cywe. AMOpuoHarnbHOe pas3BnTue NAeT TUNUYHbIM 41 aMmHUoT nytem. ObpasyoTcs
3apogbieBble 000SI04KM - CEPO3Hast 1 aMHUOH - pa3BMBaETCs annaHTouc.



KINACC MNMPECMbIKAKOWWNECA NI PENTUIAN (REPTILIA) genutcsa Ha 3
nogknacca:

NOOKITACC AHATMCUMAOA - ANAPSIDA
NOOKITACC NEMNAOO3ABPHI - LEPIDOSAURIA
NOOKJNTACC APXO3ABPbHI - ARCHOSAURIA

NOOKITACC AHAMCUMAOA - ANAPSIDA

Tun yepena aHancuaHbin. 3ybbl HA YENIOCTAX OTCYTCTBYHOT, OHN 3aMEHEHbI
pOroBbIMW NnacTuHamu, obpasyrLwmnmmn knoB. CoBpeEMEHHLIE BUAbI UMEIOT NaHUMPb,
OKpY>KatoLnn TENO XNUBOTHOIO CBEPXY, C OOKOB N CHMU3Y. OH COCTOUT N3 CMIMHHOIO
(kapanakc) u 6ptoLHOro (NacTPOH) LUTOB, COEAUHEHHBIX CYXOXUITbHOW CBSI3KOW,
NGB0 KOCTHOM NepeMbldKon. MNaHUMpb CBEPXY NOKPLIT POroBbIMU LLUTKAMKU UK
MSATKOW Koxken. LlenHbIn n XBOCTOBOW OTAENbl NO3BOHOYHMKA NOABUMXKHbI, OCTarbHas
YacTb NpupacTaeT K kapanakcy. JlonaTtku n kopakomabl cBO60AHbI. XOPOLLO pa3BuTa
MYyCKyriatypa KOHEYHOCTEN U WEN, TYNOBULLIHbIE MbILLLbLI AerpagnpoBanu. Jlerkme
oTnn4yarTcst 60NbLION BENUYNHOW U CIIOXHBLIM CTPOEHUEM. VX BEHTUNALMS
obecneuymBaeTcs, NnogodbHO amdndusim, konedbaHmamm gHa poTOBOW NOSIOCTU C
NOMOLLIbIO NOABA3BIYHOrO annapara U NyTeM akTUBHOIO pacTarMBaHus nog
OEVNCTBUEM MNIEYEBLIX U TAa30BbIX MbILL,. BkntovyaeT eanHCTBEHHLIN OoTpsaa HYepenaxu
- Chelonia, nnun Testudines.




NOOKINACC NEMMOOI3ABPHI - LEPIDOSAURIA

Yepen gnancuagHoro Tuna. lNogknacc BkntovaeT B cebs 2 otpsga: Otpsa
kroBoronosble — Rhynchocephalia n otpag Yewynyatele - Squamata

OTpsag knoBoronosble — Rhynchocephalia

EOVMHCTBEHHBIM COBPEMEHHbLIN MpeacTaBuUTESb - raTTepud. PacnpocTpaHeHb! B
Hosown 3enaHanun. Yepen anancuanbin. YentocTb, BepxHee HeEBO N nepeaHasa YacTb
KpbILWK Yepena noaBmMKHbl OTHOCUTENBHO MO3roBon KOpobku. No3BOHKM
amduuenbHble. Pa3But TemeHHow rmas. metotcs bprowiHble pebpa. B cepaue
NMeeTCA BEHO3HbIN CUHYC.

[aTTepus



OTpan Hewynyatble - Squamata

Hanbonee obwmnpHbIn oTpsg knacca Npecmblkatowmnecs. Teno Kak npaBuno rnoKpbITo
porosom Yyewuyen. [NpencraBntenn odeHb pasHoobpasHbl Mo BHELUHEMY OBMNUKY K
buonornn. BkrnitovaeT Tpu nogoTpsaaa: nogotpan Awepuubl — Sauria; nogotpsig
AmMmducoeHsl, nunun Oeyxookn — Amphisbaenia; nogotpsag 3men - Ophldla nnu
Serpentes.

[MopgoTtpsan Awepuubl — Sauria
[MogoTpsaa awepuubl - Hanboriee MHOrOYNCIIEHHAs rpynna CoBPEMEHHbIX
npecMbliKarowmxcsd, HacuuTeiBarowaa okono 3300 snaos. Yepen anancugHbiv €
peayunpoBaHHOW HUXHen ayron. o dopme Tena pasHoobpasHbl, HEKOTopble
6esHorn. Pasmepsl ot 3,5 cm go 4 m (macca go 150 kr). MHorne crnocobHbl npu
OMacHOCTU K ayToToMuM (OTOpackiBaHWNIO) XBOCTA, No3aHee oTpacTtatwlero. Koxa
NOKpbITa poroBon Yewyeun. KoxxHble xernesbl pacrnosioeHbl TONbLKO Ha beapax.
3peHne pasBMTO XOPOLLO; HEKOTOPbIE BUALI CNOCOBHBI pasnuyaTtb useta. Y
bonbLWUHCTBA pa3BUT TEMEHHOW Mas, 00bIYHO paccMaTpuBaeMbIN B Ka4eCcTBe
peLenTopa CBETOBOIO peXxuma u ero Ce30HHbIX U3MeHeHnn. Criyx pasBuUT XOPOLLO;
cpeaHee yxo nMmeet bapabaHHy0 NepernoHKy; y YacTu BUOOB OHa MOXET ObITb
3aKpbITa KOXXen. HekoTopble Awepuubl n3gatoTt 3Byku. [ntaHne pasHoobpasHo: OT
MEnKnx 6eCcno3BOHOYHbIX OO0 KPYNHOW A00bI4N. IMEITCA TakK e pacTUTENbHOSOHbIE
BUAbI.

Mogotpsaa AmdbuncbeHsl — Amphisbaenia

UepBeobpasHOe Teno noKpbITO HE YellynkamMmu, a obLLen poroBon NeHKowu,
nMetoLLen BN y3KMx nonepedHbix Komnew, nepecevyeHHbIX NpogonbHbIMK
boposakamu. besHorm; Nnub y HECKOSbKUX BUOOB COXPaAHAKTCSA PYANMEHTDI
nepegHnx KoHeYyHocTeWn. [onoBa nMeeT cBoeobpasHyo opMYy U NOKpPbITa NPOYHBLIMU
porosbiMu WMTKamMun. NogobHO YepBaAM, OAMHAKOBO YCMELIHO MOryT ABUraTbCs Kak
Brnepen, Tak U Hasag. Ha noBepxHOCTM 3eMnn rnepeaBuratoTca 0ObIYHLIMU
3MeeBUaHbIMU OBMXKEeHNAMU. [ nasa cKpbIThl No4 Koxen. HacenatoT Adpuky, tor
3anagHon Asun, LleHTpanbHyto 1 KOxHYyto AMepuKky.



[MogoTtpsan 3meun - Ophidia, unm Serpentes

[MoooTpsn 3meun - 6e3Horne penTunmmn, NPMCNocobuBLLNECS K NepeaBMKEHUIO B
ryCTOM pacTUTenbHOM NOKPOBE, KPOHAX AEPEBLEB U KYCTAPHWUKOB. Uepen
avancugHbln ¢ peayumpoBaHHbIMA BerHeI/I N HUXHEeN gyramu. lNurtaroTes,
CpaBHUTENBHO C pa3MepamMn Tena, KpynHou aobbiven; 3arnatbiBatoT ee LennKoM.
CnocoBHOCTb LUMPOKO pacTarmeaTb PoT obecneumBaeTcs NoaBMKHbBIM COYNEHEHNEM
KOCTEeN NuUuUEeBON YacTn Yyepena, noaBeLlunBaHUEM HUXKHUX YENCTEN HA PaCTAXKUMbIX
CBSAA3Kax M coeaNHEHNEM UX NPaBOM U NIEBOW BETBEN 3nacTUYHOU cBA3Kon. OCTpble
3y0Obl 3arHyTbl Ha3ad U paccyMTaHbl Ha 3axBaT U yaepxaHne Oooblun. Y a00BUTbIX
BNOOB UMeTca boposayaTbie K TpybuaThle 3ybbl, BBOASLLNE CEKPET SA0BUTLIX
Xernes B Teno XepTtBbl. MHorga aaoBuTble 3yObl CHAaBXKEHbI LUAPHUPHbLIM
YCTPOWCTBOM, BbIABUIaloOLLUM X NpU yKyce 13 POTOBOM MOJSIOCTU BEPLUMHAMM
Bnepen. [Nosgca KOHe4YHOCTEN OTCYTCTBYHOT; Y HEMHOIMX COXPaHATCA PyaAUMEHTDI
Tasa 1 3aHNUX KOHEYHOCTEN. 3aMKHYTOM rPyaHON KINETKU HET, YTO NO3BONSET
npornaTbiBaTb KPyNHY0 Aobbivy. OpraH cnyxa ynpoLueH (HeT bapabaHHoM
I'IepeI'IOHKI/I) 3|3y|<|/| N3 Bo3gyxa BocnpuHumarotca cnabo,- 6onee passut
cencMmnyecknmn crnyx. Beku cpoclunecs, Ha HXKHEM BEKE MMEETCA Mpo3paYHbIn
ydactok. Bkntoyaet npumepHo 2700 Bngos 3men (12 ceMmencTs)



NOOKJTACC APXO3ABPbHI - ARCHOSAURIA

BkntoyaeT ogmH HblHE XnByLmin otpsag - otpag Kpokoaunel-Crocodilia. Otpsg
npeacTaBeH KpynHbiMu (ANnUHOWM Ao 6 M), Hanbornee BbICOKOOPraHM30BaHHbIMU
NpecMbIKaLWMMNCA, MPUCNOCOBNEHHBIMU K NONTyBOAHOMY 0bpasy »*un3Hu. Popma
Tena siepoobpasHas; XBOCT cxaT ¢ O0OKOB, Mexay nanbuamMmn 3agHNX KOHEYHOCTEN
pa3BuTbI NepenoHkn. Ho3apu oTkpbiBalOTCA Ha Dyropkax, a rnasa NpunoaHaTbl Hag
NOBEPXHOCTbIO MOpAbl. Terno NoKpbITO KPYMHLIMU POroBbIMU WMTKAMK, No4
KOTOPbIMUW NeXaT KOCTHble NNacTUHbI. Ha ronoBe 1 OKOS10 aHanbHOro OTBEPCTUA
NMEIOTCS XKese3bl C Naxyymm cekpeTtoM. Hepen guancuaHbin, pasBuTo BTOPUYHOE
HeDo, No3BossoLLEE AblllaTbh Yepesd HO3OPWU C OTKPLITOM Nod BoAoW NacTbio. 3y6bl
CnasaT B s4enkax - anbBeonax. Cepaue 4YeTblpexkamMepHoe, HO apTepuanbHas u
BEHO3Hasi KPOBb YaCTUYHO cMelumBaeTcs. MimeeTtcs rpyao-opirollHas nperpaga —
anadparma, nonocTb Tena nogenexHa Ha rpyaHyo 1 6prowHyto. Jlerkue nmetrot
CNOXHOSAYENCTOE CTPOEHME U BMeELL AT BonbLlIon 3anac Bo3ayxa. ObutatoTt B
NPEecHbIX U CONMOHOBAaTbIX Bogax. lutatotca pbibon, nHoraa xeatatoT npuieaLnx Ha
BOJOMNOW MIleKonuTarLmx; noegarT Tpynbl. PasmHoxatoTca anuamu. Camkm
oxpaHalT Knagkn. OTpsan coaoepXxnt 3 cemenctea ¢ 21 Buaom.
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ITlpomonpHu pa3spes depe3 KoKy simepmnm (Lacerta):
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?

e

2 — coOCTBEHHO KOKa; 3 — DOroBO#f c¢Joil; 4 — DUrMeHTHBiEe KJETKH
J — KO3KHBie OKOCTEeHEHHA, ' _

.
?

1 — pnunepMuc



UYepen samepris
(Lacerta).

Obo3Hauerus Kocte#: 1 — TeMeH-
Hble (I' — OoTBepcTHME NIJIA TeMeB-
HOTDO TJasa); ¢ — JovHLIE, 3 —
upenJioOHbIe; 4 — HajAriIasgEug-
Hble; 5 — 3arjla3HU4HLIE; 6 — HO-
cOBble; 7 — BepXHEUENIOCTHLIE;
8§ — MeX{YeJICTHHIE; § - COHI-
HUKHK; 10 — BéOGHBIE; 1I — xXo0a-
HHI; 12 — KPBLIOBUAHBIE (12! —
3yOBI HA KPEIJJOBUIOHBIX KOCTAX);
13 — KBanpaTHLie; 14 — molie-
pevHble; 15 — OCHOBHasl  3aThl-
JIouHas; 16 — 3aTHIIOYHBIN MBI~
utesiok; 17 — OCHOBHAsA KJHWHO-
BHOHasA, 18 — OCTATOK Iapacde-
HOHMOa, 19 - CKYyJIOBad, 20 —
cllesHaaA; 21 — croabdgarasa (Ham-
HDPBUIOBHOHAA), 22— Yemyiiga-
Tasg;, 23 — HaAJBHUCOYHAA, 24 —
gyOHas; 25 - COUJIeHOBHA,
26 — yrjosan, 27 — HapyrJio-
BadA; 28 — BeHeUHad.



aHancuaHbIn

KBappaTHO-_
CKynoBas
KOCTb
u ckyToRas 3arnasHuuHas
yewyih4aras  3arnasHuyHas \ KOCTb el
KOCTb KOCTb "
yeluyiyaras

KOCTb

CKynoBsas
KOCTb

anancuaHbiv

CUHaAMNCUOHbLIN

KBaapaTHO-
“\._ CKynosas
KOCTb



Il1eveBOil TOsIC B Tepex-
HHe KOnedHOCTH amepunn (Lacerta):

1 -— KIIIOYHNIA; 2 — HaZJOMaTOYHEIH}

XpAn[, 3 — JomaTkKa, 4 — KOPaKou;

5 — pebpa; 6 — rpynuHa; 7 — OepenHe-

KOPAKOMMOHBIN xXpA; & — HAArpyuuH-
HHK,

TazoBE MOAC KUBOPONSAIIEH
ANEPANE CHHA3Y:

1 — cycraBHasg BHNAOAMHA IS roJoBKH 6enpa; 2 —
OOXB3ROIMAAA KOCTH, 3 — NOO6KOBAA KOCTh, 4 —
CeIaJNIHAA HOCTh;, 5 — CBA3KA, 6 — «OKHO»; 7 —
3anmpaTe/ibHOE OTBEpPCTHEe; & — 3alHMN XpAmesoif
- OTPOCTOK; 9 ~- lIePeAHUR XpAMeBOH OTPOCTOK.



Ckernert yepenaxu: 1 — 4epen; 2 — WenHble NO3BOHKU; 3 — nonaTka; 4 —
nrieyeBasi KOCTb; 5 — FfIOKTEBAS KOCTb; 6 — ny4deBad KOCTb; 7 — OOsbLLON
naney; 8 — cpeaHun naney,; 9 — musnHed,;, 10 — TynoBULLHbIE NO3BOHKMU,

11 — nnacTpoH; 12 — 1a3; 13 — XBOCTOBbIE NO3BOHKU; 14 — manobepuoBas
KOCTb; 15 — BonbluebepuoBasi KOCTb



. Cepame sAmepHIH:

1 — ofmu#t CTBON COHHBIX apre-
puit; 2 -— BHYTPeHHAA COHHas
aprepusa; 3 — Hapy)XHafd cOHHas
apTepusa; 4 — JerogHas apTepHs;
5 — JneBad nyra aopTH; 6 — Npa-
BaAg qOyra aoprte; 7 — HNOAKIIO-
Yp9Hasg aprepmrda; 8 — JerodYHas
Bega; 9 — II0Jag BeHa (HIDX-
HAA) ®U [OBe ApPeMHBIe BeHK
(BepxEMe); 10 -— COIWHHAA Aaop-
Ta; 11— mMeJYyROYRo-KNIegHas
aprepusa (K BHYTPEHHOCTAM).
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CxeMa KpOBOOGpaImeHHA

AMEepuns:
1 — rojiloBHaa BeHa (HenapHasn) ; 2 -— COH-
Had apTepudA; 3 — ApeMHasd BeHa, 4 — COH-
#Hplif OPOTOK; § — JieBad Jyra aopTsel; S5'—
npaBad pyra aopTH; 6 -— JerodHad apre-
pus; 7 — JIeTKoe, 8 — HMKHAA TMoJiagd Be-
da; 9 — CHOMHHAA aopra; 10 — MemIO03Bo-
HOYHasi aprepud; 11— nededb; 12 — KH-
IeyHas apTepud; I3 — BOPOTHAA BeHa Ue-
‘qYeHH; 14 — TOHKHMe KHIIKM (0Tpe3oK); 15 —
HWHHAA T0Jad BeHa; 16 — OpiOniHas BeHa,
17 — OpbixeeyHad apTepuda; I8 — Hapyx-
‘Hag OphpliKeeuHad apTepus; 19 — ovedHas
‘Be€Ha (BBIHOCAIMAA); 20 — JeBad TaA30BasA
‘BeHd; 21 — JleBad Ta30BaA apTrepuda; 22 —
qT04Ka; 23 — aprepusd 3anHelf KOHEYHOCTH,;
24 — BeHa B3afHel#l KOHEYHOCTH; 25 — XBO-

cTOBasl apTepusa; 26 — XBOCTOBAaA BeHA,

LR T L - =



Mionnepos

/ KaHan
Bonbgos

" KaHan

Metanephros

-----

Knoaka




| TFomoemoit Mosr amepmnmi:
I— cBepxy; II — cumay; II] — c6o-
KY. .
1 — mepepRmit MO3r; 2 -— moJlocaToe TeJo;
3 — cpenBHi#f MO3r; 4 — MO3KEUOK, 5 —
HOPONOJroBaThHIi MOBI; 6 -— BOPOHKaA. 6 —
runogpus; 7 — xwasMa;, & — oBOHATeILHAR
nond; 9 -— snBdua; II—XII — qepensne
HepBbl, ‘



NMocnepoBaTenbHble CTaguM pa3BUTUSA
3apoabiweBbix obonoyek AMNIOTA

| ]
3apoabiL
AMHUOH
AMENTOK
Benok
ckopnyna

IV

AMHWOTUYECKaRA
nonocTbL

aANnnNanToKuC



KNACC NTULbI (AVES)

[NTnubl - Hanbornee MHOrOYNUCNEHHbIN KIMAcC HAa3eMHbIX MO3BOHOYHbIX XXUBOTHbIX,
ob6beamHsaoLwmmn okono 8600 HblIHE XUBYLLMX BUOOB.

[1TnUbI - 3TO NOKPbLITbIE NEPbAMU FTOMONOTEPMHbIE aMHUNOTLI, NEPeaHNE KOHEYHOCTH
KOTOPbIX NpeBpaTUNCL B KpbIfiba. 10 MHOrMM MOPQONoOrm4ecknm rnpusHakam oHm
CXOAHbl C NPECMbIKAIOLLNUMUCA. DTO CXOACTBO BbipaXXeHO B HANMM4nM POroBbIX YeLlyu
X0Ts 6bl HA NanbLUax 3agHUX KOHEYHOCTEN U B POrOBOM MOKPOBE KItOBa, B MOYTU
NOSTHOM OTCYTCTBUM KOXHbIX XXenes. Yepen gunancugHoro tuna, ¢ peayumpoBaHHON
BEpXHen Oyron; ecTb NULb OAMH 3aTbISTOYHbIN MbILLESTOK N CXO4HbIN C
NpecMbiKaloLWMMNUcs Habop KOCTEN.

[MpucnocobrneHune K nonety obycrnoBmMno oTHocUTeNbHOE ogHO0bpa3sne hopmbl Tena.
Tynosulie KomnakTHoe, 6onee nnmn meHee okpyrnoe. lonosa HebonbLlas, LWes
ONMHHaA 1 noaBwmxHas. [NepegHne KOHEYHOCTU - KPbIfbsl - B CMOKOMHOM COCTOSIHUM
CINOXeHbl N npuxaTbl K 6okam Tena. OnepeHne obecneymBaeT obTekaemMocTb Tena.
Paamepbl NTUY, BapbUpyOT B HEGOMbLLUNX Npeaenax; BO3MOXHOCTb noneta
orpaHM4nBaEeT Bo3pacTaHue pasmepoB. Macca KpynHbIX NeTaroLwmx Nty He
npesBbiwaeT 14-16 kr. Camble Menkne n3 NTul, - HeKOTopble KonmMbpu ¢
MakcumanbHon maccon 1,6-2 r. [loTepsi cCMOCOBHOCTU K NOMETY YacTo NPUBOAUT K
YBETIMYEHUIO pa3MepOB.

TeMHepaTypa TeJla NoCToAHHaA, NTnubl — FOMOVIOTepMHbIe XNBOTHbIE.

Koxa nTuu TOHKas, CyXasd, NpakTnyeCKkn NnneHa KOXHbIX XKeJ1e3. nOBerHOCTHbIe
CJ10M KJ1ETOK annaepmasibHOoro criod oporoBeBatoT. CoeanHUTENbHOTKAHHbIN CNOW
KOXW nogpasgeniaetcqd Ha TOHKYIO COBCTBEHHO KOXY U NOAKOXHYIO KNeT4yaTKy
EQVHCTBEHHAs KOXKHAgA Xenes3a NTul- KoMn4YnkoBas.



PaspactaHusa oporoBeBatoLLEro aNMaepMarnbHOro Crnosi Koxmn obpasytoT poroBou
NOKPOB KrtoBa - pamdoTeKky . Porosble Yellynku penTunbHOro Tuna NnokpbiBaroT
nanbLbl, LEBKY, a MHOrada v YacTb rofieHun. locnegHmne panaHrm nansues HOr
NOKPbITbl POroBbIMU KOrtamu. Crneumndomndeckmuin onga nTul NnepbeBON NMOKPOB - TOXE
poroBble 06pa3oBaHMNsA aNUAEPMAarbHOro CNost KOXN.

CTpoeHue nepa crniegyoulee. [lepo MMeeT ueHTparbHbIM CTBOM U onaxarso. YacTtb
CTBOSA, K KOTOPOM NPUKPENNSOTCA onaxana, Ha3blBaloT CTEPXXHEM; OH B
nonepevYHnKe UMEET YeTblpexrpaHHyto dopmy. HMXHSAS, nweHHas onaxan 4YacTb
CTBOSIa Ha3blBaeTcsa o4MHOM. Kaxxgoe onaxano obpas3oBaHO OTXOAALWMMMN OT
OOKOBbIX CTOPOH CTEPXHSA YATMHEHHbLIMM POrOBbIMWU MNACTUHKaMM - bopoakamu
NepBOro nopsaka, Ot KOTOPbIX B CBOKO ovepeb OTXOAAT MHOMOUUCIIEHHbIE bonee
TOHKME BopoaKM BTOPOro nopsiika ¢ pacnonoXeHHbIMU Ha HUX MENKUMMN
Kptodoukamun. Kprovouku, cuennsisicb ¢ coceagHnmu bopoakamm, obpasyoT ynpyryro
nnacTuHKy onaxana. ObbIYHO B caMOW HUXKHEN YacTu nepa 6opoakn 6ornee TOHKME U
nywmncTble, 6e3 KpHoYKOB; 3TO NyXoBasi YacTb onaxana.

OCHOBHOW TUMN Nepa - KOHTYPHoe nepo. AnnHHbIE 1 0c060 NPoYHbIE Nepbst 0bpasytoT
MNOCKOCTb KpbiNna; UX Ha3bIBalOT MaxoBbIMU NepbaMn. [NMHHbIE N NPOYHbIE NEPbS,
oOpasytoLLue NNOCKOCTb XBOCTA, Ha3bIBalOT pyneBbiMU. [10a KOHTYPHLIMW NEPbAMM
nexart nyxoBble nepbs 1 NyX. MNMyx 1 NyxoBble Nepbsi 06ecne4ymBaoT TENNOU3ONALINIO.
Y MHOMMX NTUL, NO BCEMY TENYy pacrnonoXeHbl HATEBUAHbIE NEPbS C TOHKMM CTBOTOM
N peaknmMm KopoTkmmm bopoakamn. KOHTYpHbIe Nepbsi, NOKpbIBatOLLNE BCe TENO
NTULbI, YKPEMNMEHbI B KOXXe Ha 0COObIX MONSAX - NTEPUNUAX, pasfaeneHHbIX anTepusmm
- yYacTKaMu KOXM, Ha KOTOPbIX Nepbst HE pacTyT. PerynsapHo npoucxoanT cMeHa
nepa - nNuUHbKa.



CBoeobpasHas 0CODEHHOCTb cKeneTa NTUL, - XOPOLLO Bblpa)eHHasi MHEBMATUYHOCTb
kocTen. [NNockne KoCcTn MMeKoT ryéyatoe cTpoeHne, coxpaHas 0onbLUY NPOYHOCTb
npu HebonbLLOW ToMNLKUHE. TpybyaTble KOCTN TOXE TOHKOCTEHHLI, a NOMIOCTN BHYTPU
HUX 3anofHeHbl YaCTUYHO BO3AYXOM. QT 0COBEHHOCTN 0becnevnBaloT NOBLILLEHHYO
NPOYHOCTb OTAEMNbHbIX KOCTEN U 3aMETHO UX Obrneryaor.

[M03BOHOYHbIV CTONO NoapasaenseTcs Ha NATe OTAENOB: WeWHbINA, FpyaHOWN,
NOSICHUYHbIN, KPECTLOBbLIN 1 XBOCTOBOW. LLlenHble NO3BOHKM NTUL, - FETEPOLENLHOIO
TMna, JJ,J'II/IHHOG Teno KaXgoro NO3BOHKAa crnepeau n czagn MMeeT cearioodbpasHyto
noBepxHOCTb. [pyaHbIX No3BOHKOB y NTuL 3-10. OHK cpacTatoTcs apyr ¢ Apyrom,
0bpasys CNUHHYIO KOCTb, U OYEHb TYTMM CYCTaBOM COEOUHSIOTCS CO CITOXKHbIM
KpecTuoM. K rpyaHbiM No3BOHKaM MoABUMXKHO NpuYneHsatoTes pebpa. Kaxaooe pebpo
COCTOUT 3 ABYX OTAENOB - CMMHHOIO 1 OPIOLWHOIO, NOABWKHO COYNIEHSIIOLLIMXCS ApYT
C APYroM ¥ 00pasyoLmx yros, BepLUMHOM HanpaBneHHbIM Hazad bonblias rpyavHa
MMeeT BUL, TOHKOMN LUMPOKOW U ANNHHOW NITACTUHKKM, Ha KOTOPOWA ¥ OorbLUMHCTBA NTUL
PAcCrOOXKEH BbICOKUI KWSb FPYAUHbI. bonblune pasmepbl rpyanHbl U ee Kungd
obecneunBaloT MECTO ANA NPUKPENSIEHNUS MOLWHbIX MbILLL, ABMraloLWnX Kpbino. Bece
NOSICHWYHbIE, KPEeCTLOBbIE (MX ABaA) N YaCTb XBOCTOBbIX MO3BOHKOB HEMOABWMXHO
cpacTatoTcs Apyr ¢ APYromM B MOHOJSIUTHYIO KOCTb - CITOXKHbIN KpecTel. Co CNoXHbIM
KpecTLUOM HENoaBMKHO CpacTaloTCA KOCTM Ta3oBoro rnodca. Yuncrno cBobogHbIX
XBOCTOBbIX NO3BOHKOB He rnpeBbiaeT 5-9. [NocneaHne 4-8 XxBOCTOBbLIX MO3BOHKOB
CNUBaOTCA B YNOLWEHHYHO ¢ BOKOB KOMYNKOBYHO KOCTb MUIOCTUIb.

Uepen nTuu anancuaHro tuna ¢ peayunpoBaHHOW BepxHen ayron. Hepen
TponubasanbHbIn (rMasHULbl PacnosioXeHbl BNepeaun roffloBHOro Moara), obpasoBaH
TOHKMMW TyB4aTbIMU KOCTSIMU, rpaHULbl MEXAY KOTOPbIMU OTYETNIMBO BUAHBI NULLb Y
mMonoabix NTuy. Pe3ko yBennyeH o0 bemM MO3roBom KOpobKku, rnasHmubl 6onbLune,
YesTCTU JLLEHbI 3y00B (Y COBPEMEHHbIX NTUL) U OOPMUPYIOT KIHOB. CmemeHme
OOnbLLIOro 3aTbINTOYHOrO OTBEPCTUA U 3aTbINTIOYHONO MbILLIESIKa Ha AHO Yepena
yBenMunBaeT NoABMKHOCTb MOfI0Bbl OTHOCUTENBLHO LWWEN U TyroBMLLA.



BornbLuoe 3aTbINIOYHOE OTBEPCTUE OKPYXKEHO YETbIPbMS 3aTbITOYHLIMU KOCTAMM:
OCHOBHOM, ABYyMSA OOKOBbIMU U BepXxHeN. OcHoBHaA U BOKOBbLIE 3aTbINTOYHbIE KOCTU
00OpasyloT 3aTbINOYHbIN MbILLENOK, COYSTIEHAIOLLMACSA C NEePBbIM LWEWHBIM NO3BOHKOM.
Tpw yLlHbIE KOCTU, OKpYXKatoLme CIyXOBYIO Kancyny, CnmMBatoTCa C NpUIieraroLwLmmm
KOCTAMU 1 Mexay cobon. B nonoctn cpegHero yxa HaxoamTcsa Nub ogHa crnyxoBast
KOCTOYKa - CTpeMeYKo. boka 1 Kpbily MO3roBon KOpobku obpasytoT napHble
MOKPOBHbLIE KOCTU: YellynyaTble, TEMEHHbIE, NOOHLIE N BOKOBbIE KNUHOBUAHLIE. [QHO
yepena obpasyeT NOKPOBHAA OCHOBHas KITMHOBUAHAs KOCTb, KOTOPYIO 3aKpbIBAET
NOKPOBHasi OCHOBHAs BUCOYHasi KOCTb, U KITIOBOBMAHbIN OTPOCTOK NapacdeHonaa. Y
ero nepegHero KOHLUa NeXUT COLLHUK, MO KpadM KOTOPOro pacnosfioXeHbl XOaHb!.
BepxHsisi YacTb kntoBa - HaKIoBbe - 0Opa3oBaHa CUMbHO Pa3pOCLLMMUCS 1
CIMBLUMMUCS NPeaYentoCTHbIMU KOCTAMU. 'pebeHb KitoBa, yKpernneHHbI HOCOBbIMM
KOCTAMW, COEQNHSAETCS C NOOHBLIMU KOCTAMU N NepeaHen CTEHKON rmasHuubl,
O6pa3OBaHHOI/I paspocLiencst cpegHen oboHATENbHOM KOCTbIO. CocTaBnaloLme
NULWb 3aHIOK YaCTb HAOKITOBbS BEPXHEYENOCTHLIE KOCTU OTPOCTKaMW CIINBAaKOTCS C
HeOHbIMKN KOCTAMU. K 3agHEeHapYy>XKHOMY Kpato BEPXHEYENOCTHOW KOCTU NpupacTtaeT
TOHKas KOCTHasi NepeknagnHa, CocTosiLas U3 ABYX CIIMBLUMXCSt KOCTEN - CKYIIOBOW 1
KBaApaTHO-CKYIOBOW. JTO TUMUYHAS HWXKHSIA Ayra avancuaHoro Yepena. KesagpatHo-
CKyJioBasi KOCTb COYJIEHAETCS C KBaApaTHON KOCTbIO, HUXKHUI KOHEL, KOTOPOW
Obpa3syeT CyCTaBHYt0 MOBEPXHOCTb AJ1si COUNEHEHUS C HIDKHEW YEmntoCTbio, a
YANVHEHHBI BEPXHUIA KOHEL, CYCTaBOM NPUKPENISIeTCs K YellyiniyaTon
nepegHeyLwHon KocTaM. HebHble KOCTM KOHUAMM HanerawT Ha KNBOBUAHbLIN
OTPOCTOK napacdeHonga n cyctaBoM COeaUHAITCA C NAaPHbIMU KPbIOBUOHBIMUA
KOCTSIMU, KOTOPbIE B CBOIO O4Yepeb CyCTaBOM CBA3aHbl C KBAaApaTHbIMU KOCTAMM
COOTBETCTBYIOLLEN CTOPOHbI. HMXXHASA YacTb KNtoBa - NOAKITIOBLE UITN HUXKHASA
YesCTb - 0bpasyeTca CIIMAHMEM psida KOCTEWN, N3 KOTOPbIX Boriee KpyrnHble 3yOHas,
COYSIeHOBHagda 1 yrnosas. YentocTtHOW cyctaB popMmUpPYHOT COYrleHOBHAs U
KBagpaTHaga KoCcTu. [BuXeHna HaaKknoBbA U NOAKNIOBbA O4EHb YETKO
KoopAuHMpoOBaHbl bnarogapsa andpdepeHuUnpoBaHHON CUCTEME KeBaTeSTbHbIX MbILLIL,.
[MoabsA3blYHLIM annapaTt COCTOUT 13 YAIMHEHHOrO Tena, nogaepKMBatoLLEro
OCHOBaHUE A3blKa, N ONUHHbIX POXKEK.



* Yepeny NTuL CBOWCTBEHEH KMHETVU3M HaAKNoBbsA. [1pn cokpalleHnn MbiLL,
COEAVHSIIOLLMX HanpaBneHHbI BNepes, rnasHNYHbIN OTPOCTOK KBaapaTHOW KOCTM CO
CTEHKOM rMasHuLbl, HUXXKHUI KOHEeL, KBaapaTHOM KOCTU CMELLLaeTcsa Bnepea u
COBUraeT Kak HEOHbIE 1 KPbINOBUAHbLIE KOCTU (MX COeaMHEHME APYr C APYrOM MOXeET
CKONb3WUTb MO KMHOBOBUAHOMY OTPOCTKY), TaK U KBaapaTHO-CKYITOBblE U CKYIOBbIE.
[aBrneHne no 3TMM KOCTHLIM MOCTUKaM rnepenaeTcsl Ha OCHOBaHWE HAOKNIOBbS U
brnarogaps nepernby Kocten B 0b6ractTn nepeHocuubl BepLUNMHA HAOKMOBbS
caBuraetcs kBepxy. B 3oHe nepermba HagknoBba KOCTU O4YEHb TOHKU, @ Y HEKOTOPbIX
BMOOB (rycn u ap.) 3gecb obpasyetca cyctaB. [1pn cokpalleHnn MbiLL,
COEOMHSAIOLLNX Yeper C HMKHEN YEeroCTbio, BEPLUMHA KNOBA COBUraeTCsa KHU3Y.

CnnowHon fIuHNen N NYHKTUPOM NOKa3aHO U3MEeHEeHMe NONOXeHUs
HaOKMNOBbA NPU ABUXEHUN KOCTHOro HEba:
1 — KBagpaTHas KOCTb, 2 — KpbIJIOBUAHAA KOCTb, 3 — HEOHaA KOCTb, 4 —
CKynoBasi KOCTb, 5 — KBaApaTHO-CKyfoBasi KOCTb, 6 — HagknwBbe, 7 — MeCTO
nepernda Kocrteun



Ckenet nepeaHen KOHEYHOCTU Yy NTUL NpeobpasoBarcs B Kpbifio. MoluHas
TpybyaTas KOCTb - N1IeYO - UMEET YMNOLLEHHYIO rOfOBKY, YTO CYLLECTBEHHO
orpaHuyMBaEeT BpallaTenbHble ABMKEHUA B Nie4eBoM cyctase. [InctanbHbIM KOHEL,
nrfieya CovneHsaeTca ¢ AByMA KOCTSMM npeannedna: 6onee npaMon 1 TOHKOU
ny4yeBou 1 boriee MOLLHOM JTIOKTEBOW, Ha 3aHEe-BEPXHEN CTOPOHE KOTOPOW BUOHbI
Byropku - Mecta npuKpensieHnss O4YMHOB BTOPOCTEMNEHHLIX MaxoBbiX. A3
NPOKCUMarbHbIX 3NIEMEHTOB 3ansACTbs COXPaHAKTCA NLWb ABEe ManeHbKne
CaMOCTOATENbHbIE KOCTOYKU, KOTOPbIE CBA3KAMN COeANHAKTCS C KOCTAMM
npegnnedbs. Koctn gucrtanbHOro psiga 3ansacTbs U BCe KOCTU NACTU CIINBAOTCA B
oOLLYI0 NACTHO-3ansACTHYIO KOCTb, UIMK NPsKKY. Pe3ko peayumpyetcs ckenet
nanbLeB: XOPOLLO pa3BUTbl TOSTbKO ABe dpanaHri BToporo nansua. OT nepsoro u
TpeTbero nasbla COXpPaHAETCS NULLb MO OQHOW KOPOTKOM doanaHre.
[lepBOCTENEHHbIE MAaX0Bble MPUKPENAOTCA K MPAXKe 1 K hanaHram BTOPOro
nanbua. K doanaHre nepsoro nanbua NpuKpenaeTcs HECKONbKO NepbLEB -
KPbINbILLKa.

MoLHble Kopakomabl paclUMPEHHBIMU HUXKHUMU KOHLLAMW NPOYHO COEaMHATCH
ManonoABMXHbIMW CyCTaBaMu C NepeaHnM KOHLIOM FPyanHbL. Y3KMe N OANUHHbIE
nonartku cpacTtatTcs co CBOOOAHLIMU KOHLLAMKN KOpakonaos, obpasys rinyookyto
CYyCTaBHYI0 BrnaguHy Ansi ronoBku nrneda. Knwounubl cpactaoTcsl B BUITOUKY,
pacnofioXXeHHY0 Mexay cBo6oAHbIMM KOHLLAMWN KOPAKOMAO0B M BbINOTHAIOLLYO POSb
amopTm3aTopa, CMsAryaroLero Ton4kn Npm Bamaxax Kpbina.

Ckenet 3agHEN KOHEYHOCTN 06pa3oBaH MOLLHbIMU TPYyDYaTbIMU KOCTSIMM.
[MpokcumarnbHbIn KOHeL beapa 3akaHYMBaETCHA COUSIEHSAIOLENCS C Ta30M OKPYrioun
ronoBKoW, a Ha AMCTarlbHOM KOHLE penbedHble NOBEPXHOCTY 0bpasyloT C KOCTAMMU
roneHu KoneHHbIn cyctas. Ero ykpennsaert nexatias B MycKyJIIbHOM CYXOXUIUK
KoneHHas Yaileyka. K xopolo passuton bonbLion 6epLOoBOM KOCTK NpupacTaer,
obpasys ee auUCTanbHbIN KOHEL,, BEPXHUN PSi KOCTOYEK npeanntocHbl. Manas
BbepuoBas KOCTb CUSbHO peayumpoBaHa 1 NpupacTaeT K BEPXHEN YaCT HapY>KHOW
NOBEPXHOCTN BOSbLLION BEePLIOBON KOCTM.



OucTanbHbIA (HWKHWUIA) psig KOCTOYEK NPEeAnnoCHbI U BCE KOCTU NNKOCHbI CNMBaOTCS
B €MHYI0 KOCTb — LieBKY. K AnctanbHOMY KOHLLY LIEBKW NPUKPENNATCA danaHr
nanbLeB. Ta30BbI NOSAC NTUL, 06pa3oBaH cpacTaloLWMMUCA TPEMS NapamMu KOCTEN.
MoaB3aoLIHas KOCTb CpacTaeTcsi CO CMOXHbIM KpecTLoM. K ee HapyXHOMY Kpato
npupacTaeT cefanuiiHas KoCTb, C KOTOPOW cpacTaeTcs nano4koBuaHas nobkosas
KOCTb. Bce Tpu KOCTM y4acTBYOT B 0O6pa3oBaHumM BEPTYXHOW BraauHbl, B KOTOPYHO
BXOAUT ronoBka beapa. JlobkoBble 1 ceganuilHble KOCTU Yy NTUL, HEe cpacTatTcsa apyr
C AIPYroM No cpeaHen NUHUK Tena; Takow Ta3 Ha3blBaloT OTKPbIThIM.

Myckynatypa ntuy anddepeHumpoBaHa cunbHee, a ee OTHOCUTEeSIbHas Macca
bonblle, YeM y npecmbikaroLwmnxcsa. Hanbonee cunbHoO pa3suTbl DosnbLlLaa U Manag
rpyOHbIE MbllLbl, 0BecnevnBatolme OBUXKEHNS KPbISbEB.

OcHOBHOWM opraH 3axBaTa NULM - KIoB; Y 60MbLUMHCTBA NTUL, KOHNYECKUIN A3bIK
3aHUMaET NoYTK BCE AHO POTOBOM MNOSIOCTU; B €ro OCHOBHOW YacTu pa3BUThI
OporoeeBaroLLne LWNNUKA, NOMOrarLmne yaepxmsartb obbI4y. B poTOBYHO NOMNOCTb
OTKPbIBAOTCS MPOTOKM CIIOHHbIX Xernes. [1o3aan si3blka NexuT ropTaHHas LWerb
(BeAeT B Tpaxeto), 3a KOTOPOW pOTOBAs MONOCTb HE3AaMETHO NEePEXOANT B AJINHHYIO,
NEerko PacTsHKUMYLo TpyOKy - NULLEBOA, NeXallni Noj Koxew Wen. Y HEKOTOpbIX NTUL
B H/XKHEW YacTu nuileBofa obpasyetcs oobemncToe paclumpermne — 300. XKenynok
NTUL pasgendeTcda Ha ABa oTaena: XKenesucTbli U MYCKYNbHbIN XXENyaKu.
[MepeTnpaHuto NULLKM NOMOoratoT 3arnaTbiBaemMble NTULAMU KaMeLLKX (racTPOnnTbl).
OT MYCKYIbHOro Xenyaka oTxoauT ABeHaauaTunepcTHas Kuwka, y3Kom netneu
OoXBaTblBaoLWasa NMANOTHYO NOMKENYOOUHYIO Xeneay. [IByxnonacTtHas Nne4YeHb MMeeT
XXenyHbl Ny3blpb. [IBeHaguaTUnepcTHasa KULLKa NepexoanT B TOHKYHO KULLKY. TOHKas
KuLKa 0bpa3yeT HECKOMNbKO NeTernb Y NepexoanT B KOPOTKYO MPSIMYHO KULLKY,
BNagaroLLyto B Kroaky. Ha rpaHuue TOHKOM U NPSAMOKN KMLLOK pacnonoXeHbl NapHble
BbIPOCTbI - Crernble KULWWKK, Y DONbLUMHCTBA NTUL MMELOLWME ManeHbkne pasmepsbl. Y
NTEHLOB pa3BuUT TONCTOCTEHHBIN CrEenon BbIPOCT CMUHHOW CTOPOHbI KINOaku -
drabpuumeBa cymka, B KOTOpou hopmMumpytoTca Benble KPpoBSIHbIE 3NIEMEHTLI; Y
B3pOCIbIX NTUL, OHA peayumnpyeTcs.



Uepes napHble HO34pW BO34YyX 3acacbiBaeTCsl B HOCOBYHO MOSIOCTb U Yepe3 XOaHbl
nepexoamnT B pOTOBYIO NONoCTb. Cioga y3Kou LWerblo OTKPbIBAETCS ropTaHb,
nogaepXxuBaemas TpemMst ropTaHHbIMU Xpsillamun. BepxHasa roptaHb NTUL, HE UMEET
FONOCOBbLIX CKIMaAoK N HE CITY>XXUT MCTOYHUKOM 3BYKOB. 3a ropTaHblo MOET Tpaxesi. B
NOSIOCTU Tena Tpaxesi pacnagaeTcs Ha ABa 6poHxa, KaXabl N3 KOTOPbIX BXOAUT B
COOTBETCTBYIOLLEE NErKOe N TaM BETBUTCA. HMXKHAA YacTb Tpaxeu 1 HavarbHble
y4acTKu 6pOHX0B DOPMUPYIOT XapaKTEPHYO TOMNbKO ANA NTUL, HUXKHIOK ropTaHb -
ronocoBou annapar. Jlerkme oTHOCUTENBHO HEBENNKM NO pa3MepamM KU Mano
PaCTSKNUMbI, OHU NpupacTaroT K pebpam no 6okam no3BoHOYHOro ctonda. Bonasa B
nerkoe, bpoHx pacnagaetcs Ha 15-20 BTOPUYHBIX BPOHXOB, BONLLUMHCTBO KOTOPbIX
KOHYaEeTCs cnerno, a YacTb coobLaeTcs ¢ BO3A4YLWHbIMM MelKamMn. BTopuyHble
BpoHXKM coobLuatoTes gpyr ¢ APYromMm MHOrOMMCNEHHbIMK Bonee Menkumm
napabpoHxamMu, OT KOTOPbIX OTXOAUT MHOXXECTBO DpOHXMONEen - pagmarnbHO
PaCNONOXeHHbIX A4EUCTbIX BbIPOCTOB, N'YCTOOMNMETEHHbIX JIEFMOYHLIMU KPOBEHOCHLIMU
kanunnapamu. C nerkuMmun nTuu cesiaHbl BO34YyLLHbIE MELLKN.

Y NTUL NOMHOCTBIO pa3o0LeHbl 60NbLWON U Marnbin Kpyr KpoBoobpalleHUs:
BEHO3HbIE N apTepuarbHble NOTOKU KPOBU HUIdE HE CMELUMBAOTCA, NpaBasi
(BeHO3Hasl) NoNoBMHa cepaua NoSIHOCTLIO OTAENEHa OT NeBoun (apTepuansbHOn).
Cepaue YeTblipex KaMepHoe, U3 ABYX Npeacepann n OByX XenyaoykoB. BeHO3Has
KPOBb MO KPYMNHbIM BEHAM cobupaeTca B NpaBoe npeacepave n nepexoanT B NpaBbli
xenygodek. OT Hero oTxoauT ferovHasl apTepust, pasgensowancd Ha NnpaByto K
NeBYl0 BETBY, MO KOTOPbIM BEHO3Hasi KPOBb NOMNajaeT B COOTBETCTBYOLLEE NTErkoe.
OKUCAMBLLASICS B NETKIX apTepuanbHasi KoOBb MO NPaBoW U NEBON NEroYHbIM BEHaM
NocTynaeT B NIeBOe npeacepane. 1o Marnbin Kpyr KpoBoobpallueHus. bonbLion Kpyr
KpoBOOBOpaLEHNSI HAYNMHAETCS NIEBLIM XENya0o4KOM, OT KOTOPOro OTXOAUT TONbKO
OOWH cocyp - NpaBas Ayra aoptel. Cpasy e nocrie Bbixoda U3 cepaua npasas gyra
aopTbl OTAENSET ABa cocyda - NpaByto U NeBYO0 Be3bIMAHHbIE apTepUn, a cama,
KPYTO NOBEPHYB HaA NpaBblM BPOHXOM, MOET Ha3a BAOMb NO3BOHOYHOrO cTonba Kak
CMHHasa aopTa.



Kaxxgasa n3 6e3bIMsIHHbIX apTepuii pasaenseTcs Ha NayLLyto B ronoBy OOLLYIO COHHYHO
apTEPMIO M MOLLIHYIO MOAKMIOYNYHYIO apTepuio, KOTopasi NMoYTU cpasy e BHOBb
pasfgensieTcs Ha UAYLLYI0 B MblLLLbI Kpbifia NIeYeBY0 apTepUIo N BETBSALLIYIOCS B
MbILLILIAX rPYyAMHbI Oonee KpynHy rpyaHyo apteputo. M3 KpynHbIX CTBOMOB,
OTXOASALLUNX OT CAMHHOW aopThl, HY)KHO YNOMSIHYTb HEMapHble BHYTPEHHOCTHYHO U
OpblXKeeyHyto apTepumn, CHabXatoLLMe KPOBbHO XKenyaoK U KULLIEYHUK, NapHble
GenpeHHble 1 cefanuuiHbie apTepum, cHabXatoLime KPOBbIO 3a[jHNE KOHEYHOCTY,
MblLLILb! GPIOLLIHOM CTEHKM 1 OpraHbl Ta3oBOW NonocTu. BeHosHas cuctema nuu
rNoXOoXXa Ha BEHO3HYK CUCTEMY NPECMbIKaIOLLMXCA, OTNIMYASACh ML YaCTUYHOM
peayKume BOPOTHOM CUCTEMbI NMoYeK. XapakTepHas 0COOeHHOCTb NTUL -
OTHOCUTENbHO BonbLUMe pa3mepbl cepaua.

BbloeneHne NpoaykToB pacnaga v perynsaumns BoOAHOro oOMeHa ocyLLecTBRSOTCH
NpenmyLLecTBeHHO noykamn. KpynHble MeTaHedpuyecKne noYku, nexar B
yrnyoneHunsax tasoBoro nosica. OT KaXkaon NoYKM OTXOOUT MOYETOYHNK,
OTKpbIBaOLLIMACS B Krnoaky. Mo4yeBoro ny3bipsi y NTUL, HET.

[1Tnubl, KakK U NpecMblKaroWwmecs, - auueknagywme XnBoTHble, HO C 0COBEHHO
pa3BuTon 3aboTton o notomcTee. Cpean NTUL, COBEPLLUEHHO HET SANLIEXXNBOPOOALLMX U
Xusopogswmx snaoB. CeMeHHMKN napHble. K BHYTPEHHEMY Kpato KaXaoro
CEMEHHUKa npuneraeT NpmMaaTok CEMEHHMNKA - OCTaToK Me3oHedpuieckon nodku. OT
Ka)kaoro npmagarka ceMeHHUKa Ha4nHaeTCsl TOHKM CEMANPOBOA, MPOXoaALWmMM No
OproLLHOM NOBEPXHOCTM MOYKM U BNadaloLnm B Krnoaky, obpasoBaB nepen 3Tum
HeDonbLOe paclunpeHne - CEMEHHON NMy3blpek. Y BonbLWMHCTBA NTUL,
OnMNoAOTBOPEHME MPOUCXOANT MPU MPUXKNMaHUN HAPY>XXHOTO OTBEPCTUA KIoaKu
camua K Kiioake CaMkMu.

Y camMOK pa3BUBaETCS TOSTbKO NIEBbIN ANYHUK. ANYHUK NOABELLEH HA DpbXenKe
OKOIO NepeaHero KoHua feBon noyku. JIeBbln ALeBos (MIONNEPOB KaHar) BOPOHKOM
OTKpbIBAETCA B MOMOCTb TeSfila OKOMO ANYHMKA, a ero YTOSILLEeHHbIN 3a4HNN
(MaTOYHbIN) OTAEN BrNagaeT B JIEBYHO YacTb KINOaKW.



B anue Ha aHMMaribHOM MoJsioce XenTKka nnasaeT 3apobllleBbl OUCK - pe3yrbraT
OpobneHnst onogoTBOPEHHOIO Apa ANLIEKNETKN 1 OKPYXXaKOLLEro ero TOHKOro crnos
npoTonsiasmbl. XKENTOK OKPY>XEH TOHKOW XENTKOBOW 0DOSTO4KON,
chopmmpoBaBLLENCA N3 BblOENEHUN Xere3 CTEHOK HayaribHOW YacTu anueBoaa.
[lanee noet Toncrtas benkosasi 060no4Kka, COCTOSALLAA N3 HECKOMNbKUX CNOeB - bonee
rycTbix 1 6onee xumgkmx. CHapyxu 6enkosasi 000no4vka nokpbiTa BAyMsa TOHKUMUA
neprameHToo6pasHbIMM NOACKOPSYNOBbIMU 060M04YKaMM, KOTOPLIE Ha TYNOM KOHLE
Aanya pacxogsartcs, obpasysa Bo3ayLHyo kamepy. OT BHYTpPEHHEN NOACKOPSTYNOBOW
ODOMOYKN K KENTKY MAYT U3BUTbIE XTyTbl NIIOTHOTO Oenka - xanasbl;, CBoboAHO
NOBOPaYMBaOLLMNCS Ha CKPYYMBAIOLLMXCS Xanasax XXenToK npu 11060M MONOXEHUM
LA MMeeT 3apoabieBbIN AUCK HaBepxy. HapyxHaa obornoyka snua - nnotHas
N3BECTKOBAs ckopnyna

[MTnuam cBoMcTBEHHA 3ab0Ta 0 NOTOMCTBE, AliLja BbICVXKMBAKOTCSA POANTENAMN,
NTEHUbl HAXOOATCHA NOoA X ONeKon A0 nepuoaa B3pocneHus. MNTuubl
noapasaensTcs Ha BbIBOAKOBbLIX, MOMYBbIBOAKOBbLIX U FTHE3OO0BbIX.

[ONOBHOM MO3r KPYMHBIN, C XOPOLLO Pa3BUTLIMK NONyLWapuamu nepeaHero mMoasra.
XOpOoLUo pa3BuUT cpeaHu MO3r, BMECTe C rnonocarbiMmn Tenamm obecneymsaroLLnm
CNOXHble OPMbl HEPBHOW AEATENBLHOCTN B 060MX Kriaccax. XOpoLlO BblpaXkeH
n3rnb mosra. Ha cnMHHOW NOBEPXHOCTN NMPOMEXYTOYHOIro MO3ra, NMPUKPbLITOro CBEPXY
nonywapusiMu, nexnTt crnabo passuTbin aNnduna, a Ha gHe - No3aan Xnasmbl
3PUTENBLHOIO HepBa - KPYnHbIN rmnodns. KpynHble 3putensHble 4onu cpeaHero
MO3ra OTOABUHYTbI B CTOPOHbI HanerawwumMm Ha cpegHn MO3r nNosyLapmamm mn
MO3XeYKOM. KpyrHbIN MO3XKEYOK BMNSIOTHYIO NPUMbIKAET K 6OMNbLUMM MonyLwapusam,
NPUKpbIBasi CpeaHNN N 3HAYUTESNbHYIO YacTb npogosiroBatoro mosra. OH nmeet
CIOXXHOE CKIlag4vaTtoe cTpoeHne. Mo3xedok - LeHTP KoopaAnHaunm OBMXKEHNA U
PaBHOBECHS - XOPOLLIO pa3BuMT y BCeX NTuu,. [1pogonroBaTtbii MO3r NiiaBHO NepexoanT
B CNUHHONW. Y nTny 12 nap rofioBHLIX HEPBOB.



Begyuwimm opraHom 4yBCTB SIBMNSIETCA OpraH 3peHust. [nasa o4eHb BENUKN Mo
OTHOCUTENBLHLIM N abCONIOTHLIM pa3Mmepam. AKKOMoJauUmsa OCYLLECTBISIETCS
N3MEHEHMEM (POPMbI XpyCTarimka u ero ogHOBPEMEHHbLIM NEPEMELLEHMEM, a
TaKXXe HEKOTOPbIM N3MEHEHUEM KPUBU3HBLI poroBuLlbl. B obnactn cnenoro
nNATHa (MecTa BXOXXOEHUS 3pUTENBbHOIO HEPBA) PacnonoXeH rpebeHsb.
IMeloTCsl BEKM N MUraTeribHasa neperoHka.

OpraH criyxa COCTOUT N3 BHYTPEHHETO 1 cpedHero yxa ¢ bapabaHHom
NepenoHKON U OQHON CIYyXOBOM KOCTOYKOU — cTpeMedkoM. OBoHsAAHME y
bonbLKMHCTBA NpeacTaBMTenen passuTto cnabdo. BKkycoBble NOYKK
(CKOMNEHUS1 YyBCTBYHOLLMX KNETOK, ONMETEHHbIX HEPBHBIMW OKOHYaHUSIMW)
PacrnonoXeHsbl B CNU3NCTON 060n0o4YKe pOTOBOM NOSMOCTHU, Ha A3bIKE N Y ero
OCHOBaHus. BKkyc y nTuy pa3BuT: MHOrMe BUAblI pacno3HatoT crnaakoe,
COJIEHOE, rOpLKOE.

CoBpeMeHHbIe NTULbI OTHOCATCS K noakraccy HacTtoalmx, nnm

BeepoxBocTbiX, NTULL Neornithes
B coctaB nogknacca BxoaaT 2 HagoTpsaa:.
HAOOTPAL MTULIbI MJIABAOLWWE (IMPENNES)

HALOTPAL NTULILI TUMWYHBLIE, UM HOBOHEEHLIE
(NEOGNATHAE)




T3 o MR

2,

=\
iy

e enet o

T

HorrypHOe mepo.
QuuB BCKpHT, 9To0Hl MOKA-
3aTh QY;KKY Hepa:
1 — CTepiKeHb; 2 — Hapy)xHOe
omaxano;, & — BHYTpEHHee OHha-
Xano; 4 — CTBOJX, 5 ~— OUHNH,
8 — OTBepPCTHE OYMHA; 7 — OV~
‘ Ka Depa,

‘Yensanangs oyl

ATiaBT (ctesa) B ammcTpodei
(cnpasa) rycs:
I = COWICHOBHAS AMKA A  MhIeaKa
qepena; £2-— 3y6OBHAEBHIA OTDOCTOK.
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Hrepnanm 1 antepun roxy6s ¢ 6prom-
ro# (/) m cumuaHOM (/1) cTrOopoOHM:
1 — ImeHAA NTEepHUIRA; 2 — GpOIMHAA NTepuIusg; 3 — ¢
6piomHas anTepusa; 4 — MeifHad NTEPUNnsA; 5 — NJe- CxemMa cTpoemms
geBag [TepHUANA; 6 — KDhLJIOBag NOTEPRAUA, 7 — omaxaa:
CIMHBAaA NITePpAIMA; 8§ — OenpeHEaA NTepuius; 9 — ro- . ,
JeHHAS NTepHAMA;, 10 — XBOCTOBaA nOTepnaud; 11 — . 2 — 6opoxnka; 2 ~— BOPONOYKE;
meitHaa anrtepus; 12 —~ G0KOBas anTepusd. 8 — KPIOYOUIKH; 4 — CTBOJL



Creqer ronyod:

1 — mneliHple NO3BOHKH; 2 — rpygHHE MO~
8BOHKHA, & — XBOCTOBbI€ IIOBBOHKH; 4 -~
HOOUMKOBASA KOCTH, &5 — CHHHHaA dYacTh
pPefipa ¢ KDIOYKOBHIHBIM OTPOCTKOM; 6 —
OpiomBasg wacTh pebpa; 7 — rpynuHa; 8 —
¥AJbp IPYIAHH; & -— JonaTka; 10 — Kopa-
xKomx, 11— RaOuUROa;: 12 — naedo; 13 —
_JIydeBag  KOCTH; 14 — JIOKTEBAA KOCTh;
15 — nacrs;, 16 ~— II- nanem; 17 — III na-
Jem;, 18 — IV majsien; 19 — NONB3HOIMHASA
KOCTh;, 20 — cemaJMIODHasg KOCTb, 21 — 5106-
KOoBaA KOCTh, 22— Geumpo; 23 — rojieHb;
24 — neBKa; 25 — I manen; 26 — IV paJaen.




Yepen Momopmoro
ronyos:
I — cGory; II — cHn3y; IIT —
CBEpPXy; I-— OCHOBHAA 3aThHLIOY-
Hasg HOCTH; 2 — GOKOBasA 3aThl-
JI0YHAS; J — 3aTHIJIOYHEIX MBI~
mienon; 4 — 6oJapmioe 3aTHIIOY-
HOe oTBepcTHE; 5 - BepxHeza-
TBUIOYHAA  KOCTB; 6 — yIOHas:
7 ~— OCHOBHasa - HIIMHOBUIHRAA,
8 — HePENHEKIAHOBAHAA, 9 —
KPBUIOKJMHOBUOHAA, 10 — rjaa=
BOHJIMHOBMIEAA; 11— Me)XTiaz~
dM1HAA Ieperopoxka; I12 — cpeg-
HAA o0oHATeNbHas KOCTH, 19 —
TeMeHHasA, 14 — jgo6HaA; 15 —
#HocoBadA; 16 — chmesHag: 17 —
MEXKYENMOCTHAnA; 18 — BepxHeue-
JIOCTHAA; 19 — CHKYJIOBaA; 20 -—
KBaZpPaTHOCKYJOBAS, 21 — ge-~
myiyaTas; 22 — KBanparTHas;
23 — COIIHUK; 24 — KpPHLIOBMI-
Haf; 25 — COWIEHOBHAA: 26 —
- 8y0masa; 27 — yraosas.



(fameBapuTeAbLEAA CHCTEMa IOJy-
6s:

J — nHmeson; £ -— 800; 8 — MmeyesuCTHIA meny-

MOK; . 4 — HedeHb; & — MYCKYJHCTHIA KeJyHOK;

§ — nBeHAANATHIIEPCTHAA KHINKA; 7 — OOXMKEJy-

BOYHAs MeJesa; 8 — KeddHnle OPOTOKHA; 9 — TOH-

®KaA HKAMKa; J0 — OpAMaA KHAMKa; 11 - cilenbie
" KHIOKH, 12 -— ceJjieseHKA,

- Pme. 176. HmxeAa, HIH NeBdad, FOPTaHb
ronybsa: I — cuepemn; II — cOory.
7 — OpoBXOTpaxellBHe MHRINUL, £ — BapY)KBad ro-

J0ocoBaa NepenoHKa; & — IocJenHee KOJbBLOO Tpa-
. XeH, 4 — NepBoe KoabHOo OpoHXxa,



KpoBooOpamenne roaybsa:

I -= gpeMHafA BeHA, 2 — COHHAag apTrepnsa; 3 — HOOKIIOYHYHLIE BeHBI, 4 — IJIeYeBas
BéHa, 9 — jaerounble BeHH, 6 — OjedeBas apTepuA; 7 — BHYTPEeHHOCTHAS apTepud;
6§ — COHMHHAA aopra, 9 — OoYedHLIe apTepum; 10 — cefjajuInHas aprepus; 11 — Ooued-
Man aprepma; 12— DOAB3RONIHAA aprepua; I3 -— BEYTPEHHAA IIONB3NOMHAA BeHa;
de — cpenHAs KONYHKOBasA apTepus;, 15 — XBOCTOBas BeHa, 16 — BeHa pudenda; 17 —
BeHa KHONYMKOBO-OphI)KeedHasa; I8 ~— HIDKHAA IoJaA BeHa; 19 — Me3eHTepHajabHas Be-
ba; 20 — BOPOTHaAa BeHA; 21 ~ BOPOTHas CHCTeMa NeYeHH; 22 — NpaBad NedYeHOYHadA
BeHa; 23 -— JieBasa liedeHOYHAA BeHa, 24 — HILDKHAA noJiasg BeHa; 25 — Jjieroygas apTe-
pua; 26 — TpaxeliHo-OpoHXMaNbHAM apTepun; 27 — rpylHas BeHa, 28 — BepxXHAA WO~
JaA BeHa; 29 ~— HOAKJIOYHAYHAA aprepHsA,



Jlerkwe W Bo3aymmsie memku nTHnsl (Schmidt-
Nielsen K. How birds breathe. Copyright 1971 by Scientific
American). ] —meiinsili Memox; 2-jerkue; 3 —3amaHni rpya-
Hoi Memox; 4 - Gpiommoil Memwok ; 5—nepeanuii rpyaHoH Me-
WOK; 6 — MEXKIIOMHYHBIA MEIIOK.



1 - Tpaxes
2 - MEXKITHYNYHbIN
BO34YLUHbIN MELLIOK
3 - nerkue
4 - abgoMumnHanbHbIN
BO34YLUHbIN MELLIOK
5 - 6eapo (beapeHHas
KOCTb)
6 - LWenHbIW BO3OYLUHbIN
MELLOK
[/ - Nne4yeBasa KOCTb
8 - nepenHuUn rpygHom
BO34YLUHbIN MELLIOK
9 - 3agHuK rpygHoun
BO34YLUHbIN MELLIOK




T'onosroit MO3r TOMyOA:

A —co crmBEHOU CcTopeHH; B — ¢ OPOmEHON CTOPOHH; B ~— CO BCKPHITHIMA J>KEeJYIOUHAMH B YyaajeH-
. HEIM MO3HEYKOM, 1 - 060HATEeNLEBE IOOJH IiepeldRero Mo3ra; 2 - Gonpmine nonymapmt TOJIOBHOTIO
' MO08ra;- & — DPOMEXRYTOYHHIKX Mo3r; 4 -— HagMoO3roBas jKeJjlesKa

sumdua; 5 -— spaTencHLe Gyrpet
. MTPOMEXXYTOUHOTO MOSra; 6 — SpHTeJIbHEle TPaKTH; 7 — XHasMa, & — BOPOHKA ¢ ranodmsom; 9 — 3pmu-

TeJIbHKEe MNOJNH CPenHero Mosra; 10 — mo33Kedok, I1 — OOKOBHle BHRICTYIH MO33KedKa, JI2-— 3PHTeNb-
H3A KOMHCCYpR, 13 -~ OPOROArOBARTHY K MO3r; 14 — IOJIOCATHIE TeJa, 15— MOBPOEBO OTBEDPCTHE.

AW X2 ]



[TonoBule opraHnt
ntan: [-—camna; IJ—camiu:

4, 8 — CeMeHHHKH;, 2 - II0Yed~
HBle JOMH, 4 — MOYETOUYHHUKH,
§ ~— CEeMAIPOBON, 6 — KII0aKa;
7 — rpaadoBLl NY3BIPHKH, & —
BOpPOHKa slinesoma; 9 — MaTKa;
10 — 9acTh alineBona, BRIOEJAIO-
radA 6eJiok; 11 — oTBEpCTHE
: KMIIKA,



Crpoende Alna HTHIL:

1— xajiasa; 2 -— CKopJyna, 3 — BO3OyIIHas KaMmepa;

4 — HAPYKHAA OOACKOPJAYIOBag 000J0YKa; § — AN~

KHH OeJIoK; 6 — IIOTHBIN 0OeJIOK; 7 — saponblneBbIi
OUCK, 8 — CBETJIBI}l IKEJTOK, 9 — TeMHBIN eJTOK.



HapgoTpsaa nnaeatowme BKOYaeT oTpsig NMHrBMHOODpasHble (Sphenisciformes)
Hapotpsa HoBoHEBHbIE BKMOYAET 26 COBPEMEHHbLIX OTPSA0B MTUL;:

OT1psaa: AdbpukaHckme cTpaychl
Struthioniformes

OTtpsaa: HanayobpasHele Rheiformes
OTpsaa: KasyapoobpasHble Casuariiformes
OT1psaa: KnsnobpasHble Apterygiformes
OTtpsaa: TnHamyobpasHble Tinamiformes
OTpsa: MNarapoobpasHblie Gaviiformes

OTpsa: NoraHkoobpasHble
Podicipediformes

OTpsaa: bypeBecTHMKOODOpa3Hble
Procellariiformes

Otpsan: NenukaHoobpasHbie
Pelecaniformes

OTpsia: AnctoobpasHble Ciconiiformes
OTpsaa: N'yceobpasHblie Anseriformes
OTpsig: CokonoobpasHble Falconiformes
OT1psaa: KypoobpasHble Galliformes
OTpsaa: XXypaeneobpasHble Gruiformes
OTpsa: PxaHkoobpasHble Charadriiformes
OTpsaa: N'onybeobpasHble Columbiformes
OTpsaa: NonyraeobpasHle Psittaciformes
OT1psaa: KykywkoobpasHble Cuculiformes

Otpsag: CoBoobpasHble Strigiformes

OTpsig: KosogooeobpasHble
Caprimulgiformes

OTtpsaa: CtpuxeobpasHble Apodiformes
Otpsag: MNrmybl-mbiwn Coliiformes

OTpsaa: TporoHoobpasHble Trogoniformes
OTpsaa: PakweobpasHblie Coraciiformes
Otpsaa: datnoobpasHule Piciformes

OT1psaa: BopobbmMHOOOpasHbIe
Passeriformes



KINACC MNEKOMUUTAIKOLLIUE (MAMMALIA)

MnekonuTatowme - TENSTIOKPOBHbIE (TOMONOTEPMHbIE) aMHUOTLI ; TENO MOKPbLITO
BOJTOCSIHBIM NMOKPOBOM; XXUBOPOAALLM; AeTeHbIen BbIkapMnNMBaoT MOSTOKOM. MmetoT
KPYMHbIN rONOBHOM MO3r; ero rnepeaHun otaen (nonywapusa) uMeeTt "HOBYIO Kopy''-
Heonanmnym - U3 Ceporo Mo3roBoro , BeLecTBa; OHa obecnevnBaeT BbICOKUN
YPOBEHb HEPBHOW OEATESNTLHOCTU U CIIOXKHOE NpUcnocobutenbHoe NnoBeaeHME.

OueHb pa3HOObpasHbl N0 pa3mepam 1 BHeLLHEMY 00nuKy. Pasmepbl BapbupyoT OT
3,8-4,5 cm. oo 33 M. Terno mnekonuTawLwmx, Kak 1 gpyrmx aMmHUOT, pa3genseTcd Ha
rOsfI0OBY, LWEK M TYNOBULLE, NAPHbIE KOHEYHOCTU N XBOCT.

OTHOCUTENbLHO TOMCTas KoXa, Yy BCeX MO3BOHOYHbLIX, COCTOUT U3 ABYX CINOEB:
anuagepmMmca u Kopmyma ; oHa borata pasHoobpasHbIMU KOXKHBbIMU XXernesaMmn 1 HeceT
poroBble 06pa3oBaHus ( BOMNOCHI , KOFTU U T.4.). ANnaepMmc MHOIoConHbIN. B ero
OCHOBaHUM pPacrnosfioXKeH POCTKOBLIN, UK ManbNUrnes, CNon U3 aNUTennanbHbIX
KNETOK, KOTOPblE€, NUHTEHCUBHO Pa3MHOXasiCb, Aal0T Ha4Yano Bblllenexalymm Crosim.
[MocnegoBaTenbHO cABUrasiCb KBEpPXY, annaepmManbHble KNeTKM NoCTENEHHO
oporoBeBatoT. Kopnym genntcsa Ha COBCTBEHHO KOXY U MOAKOXHYHO KIeTHaTky.
KoxXHble »enesbl NpeAcTaBneHbl carnbHbIMU U NOTOBbLIMM Xene3amu. [1ponssogHbIMU
NOTOBbIX Xere3 ABMAATCA MIEYHbIe XXenesbl.

[Mpon3BOOHBLIM ANMNTENNSA ABNSETCS BONOCAHOM MOKPOB. Boriockl COCTOAT 13
KepaTuHa, TakK Xe Kak 1 porosble Yellyun npecmbikatowmxcs. BornocsaHon nokpos
HeOQHOPOAEH, BbIAENAOT OCTEBbLIE BOMOCHI, MyXOBble€ BOMOCHI, HanpasnawLwue
BOJS1OCbI, BUOpUcchI. Npon3BogHbIMU 3NUTENUSA TaK Xe SABASOTCA KOITU, HOMTHU,
KOMbITA U POroBble YEXSIbl POroB.



[MTO3BOHOYHWNK COCTOUT U3 LLENHOIO, rPYAHOro, NOSICHNYHOIO, KPeCTLOBOro 1
XBOCTOBOro oTAenoB. Ero xapakrepHas oCoObeHHOCTb - nnatuuensbHas (C NNOCKMMun
NOBEPXHOCTAMMN) oOpMa MO3BOHKOB, MEXAY KOTOPbIMM PacrnonoXeHbl XpsLeBble
MEXMO3BOHOYHbIE OUCKN. XOPOLLO BbipaXeHbl BepxHue ayru. B wenHom otaene
NMeeTCA CeMb NO3BOHKOB. K NO3BOHKaM rpyaHoOro otaena npuyneHstoTca pebpa,
obpasyloLme rpygHyto KneTky. 3amblkarowasa ee rpyamHa nnockas. B rpygHom
otaene 9-24 (yawe 12-15) Nno3BOHKOB, NocnegHne 2-5 rpyaHblX NO3BOHKOB HECYT
NoXHble pebpa, He goxoasawme 4o rpyanHel., B noscHmyHom otaene ot 2 o 9
MO3BOHKOB; C UX KPYMHbLIMWU MONepevyHbIMU OTPOCTKaMN CIIMBAKOTCS pyaAUMEHTapHbIe
pebpa. erCTLl,OBbII/I oTaen obpasoaH 4-10 cpoclUMMMCA NO3BOHKAMU, U3 KOTOPbIX
TOJIbKO ABa NMepBbiX UICTUHHO KPECTLIOBbIE, @ OCTasIbHbIE - XBOCTOBbLIE. UYueno
CBODOOHbIX XBOCTOBbLIX MO3BOHKOB Konebnetcsa ot 3 go 49.

Uepen mnekonuTtarLwmnx cuHancngHoro tuna. OH obnagaeTt ckynoBon Oyron,
0bpa3oBaHHOW KOCTAMW: BEPXHEYESTIOCTHAsA - CKyroBas - Yewyndartas. OT pentunum
yepen MekonuTarLWwnx oTnnyaeTcsa 3aMmeTHO BonbLUMM 06BEMOM MO3roBOM
KOPOOKN, YMEHbLLUEHMEM YMCra KOCTEN (3a CHET NX peayKumn n cpactaHns) u
NpUYNeHeHeM K No3BOHOYHMKY ABYMS MblLLerikaMmu. HukHSAS YentocTb obpasoBaHa
NMLWb OAHON NapHOW KOCTbIO - 3yOHOI, HEMOCPEACTBEHHO NPUYIIEHSIOLLECS K
CKYJIOBOMY OTPOCTKY YellynyaTon koctu. CycTaBHasi KOCTb HUDKHEW YENoCTy
penTunun, ymeHbLLasCb B BENIMYMHE, NpeBpaLLaeTca B O4HY N3 KOCTOYEK CpedHero
yXa MI1eKonuTarLmx - MOSTOTOYEK. ,El,pyraﬂ 4acTb annapaTa cpedHero yxa
MnekonuTaLwmx obpasoBaHa KBaapaTHOM KOCTbIO, NpeBpaLlatoLLIENCs B
HaKOBAarbHO; TPETbS CIyXOBasi KOCTOYKA - CTPEMEYKO. [11si BCEX MNEKONUTAOLLNX
XapakTepHo o6pa3OBaH|/|e TBEPOOro KOCTHOro Heba, oTaensitoLEero HoCoOBoOW NPoxoa
OT pOTOBOW NofocTh. bnarogaps KOCTHOMY HEOy M MpoJosHKatoLEeMy ero Mrkomy
Hely - coeaNHNTENbHOTKAHHOW NMEPErOHKE - OTBEPCTUA X0aH COABUraloTCA K rOpTaHu,
4YTO Oa€eT BO3MOXHOCTb AblllaTb, KOrga poTtoBas NosiocTb 3anosfiHeHa
nepexesBbiBaeMon nuuen. B otnmnymne oT NTuy WBbl MeXAy KOCTAMU
MIEKOMUTAIOLLNX COXPaHATCA BCIO XN3Hb. 3yObl reTEPOAOHTHLI N CUOAT B
anbBeonax.



[1neyeBOn NOSAC YNPOLLEH M CBA3aH C OCEBLIM CKESTETOM TOSbKO MblLLLLAMU U
cBsi3kamu. XopoLuo pa3suta bonblias nonatka. Kopakomg yMeHbLUEH 1 NpupacTaeT
K rionaTke B BUAE KOpakouaHOro otpocTtka. Knioumya ectb b y Tex
MIEKONUTAOLWMNX, Y KOTOPbIX NepeaHne KOHEYHOCTN COXPaHUIN BO3MOXKHOCTb
OBWXEHNIN B pasHbIX NSIOCKOCTAX, @ Y OCTalnbHbIX OHA UCYE3AET, TakK Kak Y HUX
nepegHMe KOHEYHOCTM ABUratoTCs NULLb B NIIOCKOCTW, NapansfiensHOM NMinoCcKOCTU
Tena. Ta3oBbIN MOAC COCTOUT U3 ABYX BE3bIMSHHLIX KOCTEN, 0Bpa30BaHHbLIX
CNUsAHMEM NOAB3A0LLUHbIX, TOOKOBLIX U CeaanuLLHbIX KOCTEW. Ta3 3aKkpbITbIN:
nobkoBble U cefanuLLHbIE KOCTU NEBOW M NPaBOW CTOPOH cpacTaroTcs Apyr ¢ ApYrom
no cpegHen nNnuHun (T. e. obpasyroT cumdpuns). CoeanHeHme Tasa C 0CEBbIM CKENETOM
ynpoyeHo bnarogapsa obpasoBaHmMIo KpecTua - CIIUAHUI0 KPECTLOBBLIX N YacTu
XBOCTOBbIX MO3BOHKOB. CKeNeT napHbIX KOHEYHOCTEW COXPAHSAET TUMUYHLIE NS
Ha3eMHbIX MO3BOHOYHbLIX YEPTbl UICXOQHOM NATUNANOW KOHEYHOCTU. MIcxoaHbIn TUN
CTPOEHUS KOHEYHOCTEWN B pa3sHbIX OTpsigax MIeKonuTarLwmx npu NnpmucrnocobneHnmn K
pasnnMyHoMy TUMy ABWXEHNS NpeTepnen CyweCcTBEHHbIe U3MEHEHUS: MeHsAeTcs
OTHOCWTEesbHas AnvHa OTAENoB KOHEYHOCTENW, U3MEHSIETCA KOHpUrypauus u
TONWMHa KOCTEW, YMEHbBLLAETCH YMCIO nanbu,eB nT. n.

MyckynaTypa mrekonuTaloLmx BbicokoagnpdepenLnpoBaHHa 1 CyLLLECTBEHHO
OTNMYaeTcsa B pasHblX OTpsSiAax U ceMencTBax B 3aBMCUMOCTM OT cnocoboB
nepenBmxeHns. Belcokoro pa3ssmntua n anpdepeHuMpoBKU OOCTUraET XeBaTerbHas
MYyCKynaTypa, cBsi3aHHasi C 3aXxBaToM U MexaHn4eckon obpaboTKom nuLLu.

[MonocTb Tena nogpasaenserca neperopogkon — guadpparmon Ha rpyaHyro u
OpPIOLLHYO NOMOCTM.

[MnweBapuUTEnbHbIN TPAKT MIEKONUTAKOLWNX OTNINYaeTcsa 60MbLUEN MO CPaBHEHUIO C
NpecMbIKaLWMMNUCA U NTMLaMKU OnMHOW N andpdepeHUNpPOBKON €ro OTAENOB U
pa3Hoobpa3neM nuileBapuTenbHbIX Xernes. PoToBasa NonocTb HAYMHAETCS
npegasepuem pTa - NoOf0CTb0 MeXay UMEKLLNMUCS TOMNBbKO Y MITEKOMUTaKLLNX
MSICUCTbIMU rybamm, wekamm n 4emnocTaMmu. HentocTm CoBpEMEHHbIX
MIeKonuTarLwmx cHabXeHbl 3ybamum pasnuyHon popmbl N HaszHavyeHusi. OHK
pa3genarTcs Ha pesubl, KIblKW, NPeaKOPEHHbIE N KOPEHHbIE.



PesLbl, KNblkn 1 NpeaKopeHHbIe MEIOT ABe reHepaunmn (MONOYHbIE CMEHSIOTCS Ha
NOCTOSIHHbIE), KOPEHHBIE - TOJIbKO OAHY. Jlexaluunii Ha AHe POTOBOW MONOCTU
MSICUCTbIN S3bIK Y4aCTBYET B NepexeBbiBaHUN U NporfnaTtbiBaHUN NULLN. XOPOoLLO
Pa3BUTbI CIIOHHbIE Xenesbl, CrtoHa COaePXXUT NueBapuTernbHble PEePMEHTDI.
[MnweBon npeactaBnseT coOOON TOHKOCTEHHYIO TPYOKY, CHabXeHHYI rmaakou
Myckyrnatypon. XKenynok o60cobrieH oT nuwesona U KULWEYHKA U XOPOLLIO PasBuUT y
BCEX MnekonuTatoLwmnx. Ero pasmepbl, dopmMa n CTpOEHNE MEHAKTCA B pasHbIX
oTpsaax . KnwevyHuk mriekonurtaroLwmx nogpasaensieTcs Ha TOHKYH, TONCTYIO U
MPAMYHIO KMLLUKW; Ha rpaHuLLe TOHKOrO M TONCTOro oTaena oTxoauTt bonbluas crienas
KMLLKa, YMEHbLUaKLWanca B pasmepax Jinbo coBceM ncHesarLas y HEMHOMX
NNOTOSAOHbIX XUBOTHbIX. [1MLLEBapUTENbHbIE Xeresbl - NeYeHb U NOApKeNnyao4Has
Xenesa - y4acCTBYIOT He TONbKO B NepeBapmnBaHumn, BblpabaTbiBas akTUBHbIE
depMeHTbI, HO U B 06X OBOMEHHbIX U BblgeNUTESNbHbIX NMpoueccax, a Takke B UX
ropMmoHarnbHou perynauun. [NpoToku neveHn (KenYHbIM NPOTOK) N NOAXKENYA04YHON
Xenesbl BnagatroT B HaYanbHYH YaCcTb TOHKOW KULLKW (OBEHaOUATUMNEPCTHYO KULLKY).

B razoobmeHe mnekonuTarowmx OCHOBHAA posib NPUHAANEXUT FIENKUM, HO B HEM
ydacTBYeT Crnun3ncTast NOBEPXHOCTb AblXaTerbHbIX MyTEW N YAaCTUYHO KOXa. HocoBagd
NONOCTb pa3gendeTcsa Ha npeaasepue, abixaterbHbl 1 O6OHATENLHLIN OTAENDI.
[Mponasa yepes xoaHbl B IMOTKY, BO34yX nonagaet B ropTtaHb. K roptaHu npuneraer
Tpaxes, KOTOPYIO NoadepKMBatoT XpsiLeBble KonbLa. Tpaxesa pasgenderca Ha aBa
OpoHXxa, OTNMYaKLWLNXCA OT HEE NULLb MEHbLUMM ANAaMETPOM; AOCTUIHYB NErkux, OHU
Oenartcs Ha Bce bonee menkue Tpyobo4kn, obpasysa bpoHxumanbHoe gpeBo. Camble
MenkKue TpyboYKn - BPOHXMONU - OTKPbLIBAIOTCA B PaCLUMPEHUS, BbICTIAHHbIE
OblXaTenbHbIM ANUTENMEM, - Ny3blPbKN- anbBeosibl. MexaHn3m ObiXxaHus
MnekonuTarwmx ABonHoN. [pn Tak HasbiBaeMoM pebepHOM -AbIXaHUMN C MOMOLLbIO
MeXpebepHon MycKynaTypbl UBMEHSETCA OObeM rpyaHOM KITETKN; Mpu
anaparmanbHOM-TOT e 06beM MEHSAETCA NPU ONycKaHUM N NOAbEME MYCKYIbHOM
rpyoooproLlHoOn nperpagsl-anadparvoi.



Y MnekonuTarwLmnx, Kak n y ntuu, 6onbLwon n manbin Kpyrn KpoeoobpalueHus
NOSTHOCTLIO pa3obuleHbl. OT NeBOro Xenyago4vka YeTbipexkaMepHoro cepaua otxoauT
ofHa nesagq ayra aopTbl. Y 60MnbLUNMHCTBA BUAOB OT HEE OTAENSETCS KOPOTKas
6e3bIMsAHHaga apTepus, pasgenaroLllascsa Ha npaByto NOAKMIHOYNYHYH U COHHbIE
(NpaBylo U NEBYIO) apTepPUN; NeBad NOAKNIYNYHAA apTepUst oTXoanT
camocToaTenbHO. CnnHHas aopTta - NPOAOIMKEHME NEBOW AYrn - OTBETBIISIET COCYyAbl
K MyCKyrnaType U BHYTPEHHUM opraHam. JI1Lb Y HEMHOIMX MIIeKONUTaKLWKuX B
paBHOW CTENEHU pa3BuUTbl 0b6e nepeagHmne norsble BeHbl; y 60NbLWMHCTBA BUOOB
npaBasa nepegHas nonas BeHa nNnpMHUMaeT B cebsi 6e3bIMsIHHYI0 BEHY, 0Opa3oBaHHYO
CITUBLUMMUCS . APEMHON N NEBOW NOAOKMNIOYUNYHOWN BEHAMU. HECUMMETPUYHbBI U
HenapHble (MO3BOHOYHbIE) BEHbI, XapaKTEPHbIE TONLKO AN MIIeKONUTaloLWmnXx. Y
bonbLKMHCTBA BMAOB feBasi HenapHasi BEHa COeAUNHSIETCS C NpaBon HeENapHOW
BEHOW, BragatoLlen B NpaByo NepenHIor rnosyto BEHY. XapakTepHO OTCYyTCTBUE
BOPOTHOW CUCTEMbI NOYEK, YTO CBA3AHO C OCOBEHHOCTSAMU BblAENUTENbHbIX
NpoLEeCCoB,

Y MnekonuTarwLnx B KA4eCTBE OCHOBHOIO NPoAyKTa a3oTUCTOro obMeHa BbIBOAUTCS
MOYEBUNHA; NO 3TOMY NPU3HaKy MrekonuTatowme onumxe K ampundusam. BogHo-
coneBon 06MeH OCYLLIECTBIISIETCS NPENMYLLIECTBEHHO Yepes noyvkn. B BogHo-
CONIEBOM OOMEHE Yy MMEeKONUTaLWMX y4acTBYIOT N KOXa C ee NOTOBbIMU XKenesamu, U
KnwedHas Tpyoka. [Novkn mnekonuTatowmx, Kak ocTarnbHbIX aMHUOT,
MeTaHedpuyeckme, cHabXxeHbl COBCTBEHHBIMU BbIBOASLLIMMKM KaHanamm -
MOYETOYHMKaMM, BnagalowmmmMmmn B Mo4eBon ny3blpb. [1poToK nocrnegHero
OTKPbIBAETCHA Y CaMLIOB B COBOKYMUTENbHbLIN OpraH, a y caMku - B npegasepue
Bnaranuuia.



CeMEHHUKN MIIEKONUTaIOLLMX NapHble, pachnofioXeHbl B 3aAHEN YaCcTu BpoLLHON
NOSIOCTU UINN NEPEMECTUNUCH B MOLLIOHKY - KOXXUCTbIN BbIPOCT, coOObLLatoLLINNCS C
NOSIOCTbIO Tena NnaxoBblM KaHanoMm. K ceMeHHUKY npureraeT BbITAHYTOE MO €ro ocu
Teno - NpnaaTok CEMEHHMKA - CKOMSIEHME BbIBOOALLMX NPOTOKOB CEMEHHMKA (OCTaTOK
nepegHero otaena mesoHedpudeckon noyvkn). OT npuaaTka oTxoauT BofbdOB KaHar
- CEMANpPOBOA, BnagaroLwmn y KOpPHA MosIoBOro YryieHa B ero MoyenonoBoun KaHarn. ¥y
OCHOBaHWS NOSI0BOro YneHa NexuT npeacrarernibHas xenesa. [onoson YneH nveer
newepuncTble Tena, okpyxatowme MOYENONOBOW KaHan; HanonMHEHME NX NONOCTEN
KpOBbIK 0becnevnBaeT yrnpyrocTb COBOKYNUTENBHOIO opraHa. ¥ HEKOTOpPbIX
MNEKonMTaLWwmx (XULWHbIX, NaCTOHOMMX, rpbI3yHOB U Ap.) €ro npoYHOCTb
yBennuMBaeTcs crieymanbHON KOCThIO (0S penis). [NapHble SMHMKKM caMOK Bceraa
nexart B MofiIoCTu Tena v NpUKpenneHbl K CNMHHOM CTEHKE BPIOLLIHOW MNOSTIOCTH
H6pbikenkamun. [NapHble anMLeBOAbl OTKPLIBAOTCA B NOMNOCTb TENa OKOMO SINYHUKOB
BOPOHKaMMU, BbICTNAHHbIMW MepuaTenbHbIM anuTenmem. BepxHnnM TOHKUA U U3BUTOWN
oTAen snueBoaa HasblBalOT hannonMeBon TpyOon, a HAXKHUIA - pacLUMPEHHbIN, C
MYCKYJSTbHbIMU CTEHKAMM - MaTKOW. Y KNoa4yHbIX MaTKN OTKPbLIBAKOTCS B MOYENOSI0BOM
CUHYC KNoaku; y oCcTanbHbIX MIIEKOMUTAIOLLNX KNoaka ucyesaert. Y cymMyaTbiX HUXKHNE
YacTu ANLEBOOOB NPeodbpasyroTcs B NapHble Bnaranuvuia. Y nnaueHTapHbIX
MINEKONMUTALWMX HXKHUE Y4aCTKMU ANLEBOOOB CNMBAIOTCA B HEMApHOE BnaranuLie.
MaTka MOXeT ObITb pasfMYHON OOPMbI, pasnnyatoT ABONHYO, ABYpa3aenbHYIo,
OBYPOTry0 U NPOCTYIO MaTKy.

[MopgaBnstowee DONbLWMHCTBO MIEKONUTAOLWMX XKUBOPOoAsLME (3a UCKITIOYEHNEM
ogHonpoxoaHbiX). B xooe pa3ssBuTtma Yalle Bcero obpasyercs nnaueHTa, yepes
KOTOPYIO 3apoabill MofnyYaeT nutaTenbHble BELLEeCcTBa.



[0fTIOBHOM MO3r MNEKONUTAKOLLNX, COXPaHAS obLlime no3BOHOYHBIM XUBOTHLIM YEPThI,
oTnn4aeTcs npuHUunmanbHbIMU OCODEHHOCTAMN, 3acTaBAWMMN BblAENATL €0 B
0CcOobbIN KOPTUKaNbHbIN TUM. B ronoBHOM Mo3re MmnekonuTarLwmx HanborsbLLEN
BENUYMHBI U CNOXHOCTWN OOCTUraeT nepeaHn Mo3r, B KOTOpoM 6ornbluas YacTb
MO3roBOro BeLWECTBa cocpeaoTodeHa B KOpe nonyLwapuin, Torga kak nornocatble Tena
oTHOcUTEeNbHO HeBenukn. Kpbila (kopa) nepeaHero Mosra oopMupyeTcs nyTem
paspacTtaHMa HEPBHOIO BeLLEeCTBa CTEHOK DOKOBbIX Xenyaovkos. O0pasyroLmnincs
Taknm obpasomM MO3roBoM CBOA HOCUT Ha3BaHWE BTOPUYHOIO CBOAA UMK
Heonannuyma. Kopa no4tn Bcex MriekonmraroLwmx obpasyet bonbliee nnn MmeHbollee
Konm4ecTBo 60p03a, yBENMUYMBAKOLLNX €€ NOBEPXHOCTb. [1pOMEXYTOUHLIN MO3T
HEeBENMNK U CBEPXY MPUKPLIT nonyLlapnaMmmn nepegHero moara. B Hem pacnosnoXxeHsol
TPETUN XKENyOodeK N 3puTeribHble Byrpbl, Yepes3 KOTOpble NPOXOAUT 3PUTESTbHbIN
TPpaKT n rge npoucxoauT nepemnyHast obpadoTka 3puternibHon nHdopmaunun. B kpbiwe
pacnonoXxeH HebOoNbLOWN ANUMU3 (CEKPETOPHbLIN OpraH). B AHE NpOMeEXYyTOYHOro
Mo3ra (rmnotanamyc) pacnosioXXeHbl BeretaTuBHble LLEHTPbI, y4acTBYOLWNE B
perynaumm npoueccos metabonuama n Tepmoperynsauum. Tam xxe HaxoguTcs
BOPOHKa, TECHO COeAMHEHHAas1 C IHOOKPUHHOW Xeneson - runodpusom. CpegHnm mosr
Marl; ero Kpbla nonepeyvHsiMn 60po3gamMmm nogeneHa Ha YeTBepPOXoriMne, B KOTOPOM
nepegHne dyrpbl 06pasytoT cnabo BblpaXkeHHY0 3pUTENBHYIO KOPY, 3agHue cryXaT
CNYXOBbIMWU LIEHTPaMu, NOAYNHEHHBLIMU KOHTPOIO nepegHero moara. Mo3»xe4ok
KPYMeEH 1 COCTOUT U3 CPEOMHHOIO YepBsaYKa 1 npurerarLLmnx K HEMy napHbIX
nonywapum c 6okosbiMK NpugaTkamn. [NpogonroBarbii MO3r 4aeT Havano
bonbLlMHCTBY YepenHbix HepBoB (V - Xll). B HeM pacnonoXeHbl LEHTPbI OblXaHWS,
paboTbl cepaua, nuueBapeHns n T. 1.

OpraHbl YyBCTB NO-pa3HOMY pa3BUTbl B OTAENbHbIX OTPAAax Mrekonutamwmx. Ha
NnepBoOe MEeCTO AOIMKHO ObITb NMOCTABIEHO 3pEHNE AN obuTaTenemn OTKPbITbIX
MPOCTPaHCTB, 0OOHSIHME U CMYX - ANt HOYHbIX U CYMEPEYHbIX XXMBOTHbIX, XXUBYLLUX B
NECHbIX N KyCTapHUKOBbLIX OMOTONax, HOPHMKOB 1 obuTaTenen BOOOEMOB.



OpraHbl 000OHSHUSA pacnonaratoTcsl B BepXHe-3aHen 4act HOCOBOW NOMNOCTU, rae
BO3HMKAET CMOXHasi CUCTEMA PaKOBUWH, MOKPLITaA CIM3NCTON 000104KON N3
OOOHATENBLHOIO ANUTENNA C PELENTOPHLIMU KIEeTKaMun, CHabKEHHbIMU BOSTOCKaMM.
OpraH crnyxa MiekonuTaroLmnx COCTOUT U3 TPEX OTAESOB: Hapy»XHOro, CPeAHEro U
BHYTPEHHero yxa. HapyxHoe yxo (ywHasa pakoBMHA) 1 HapyXHbIN CITyXOBOW NPOX04
NpeacTaBnsoT 3BYKOBYIO aHTEHHY-(PUNLTP, CNOCOOHYI0 OTOMpaTh 1 yCcunmBaTtb
Bronormyeckn BaxHole Ansa BMaa 3ByKu, ocrnabnas nocTopoHHUeE Wwymbl. B cpegHem
yXe UMEETCS TPU CIyXOBble KOCTOYKN: MOSIOTOYEK, HAKOBASIbHA U CTPEMEYKO
CpeaHee yxo eBcTaxmeBoun Tpybon coeanHAeTcs ¢ 3agHEN YaCcTbio POTOBOW
nonocTu, YTo obecneYnBaeT BoipaBHMBaHUE AaBNEHNA BO3AyXa Mo 00e CTOPOHbI
6apa6aHHov| nepenoHku. [ma3 mnekonuTaoLmx ogeT HapyXHoN 0bono4Kon
(Cknepoi) u3 BONMOKHUCTOW TkaHU. B nepeaHeit Yactu cknepa nepexonuT B
npo3padvHyto porosuuy. [log cknepon NexmnT cocyamctaa o6oro4vka ¢ KPOBEHOCHbLIMU
cocygamu, nutarowmmm, rmas. Mexagy ckrnepon 1 cocyancton o60onoykon y
HEKOTOpPLIX, 3BEPEN UMEETCS CIOM KIETOK C KpuUcTannukammn, obpasyoumn
OoTpakaloLLlee CBETOBbIE Ny4n 3epKanbLe, 00ycrosnmBaroLLee cBeYeHne rnasa
OTPaXXEeHHbIM CBETOM (XULLHMKN, KOMbITHbIE). YTOoNwasch, cocyancrtasi obonoyka
cnepeauv NepexoauT B pagyXMHY U PECHUYHOE Terno (Mbllubl), NPYU NOMOLLN KOTOPOU
NPOMCXOANT akkoModaums rnasa nameHeHmemMm opmbl Xxpyctanuka. PagyxmHa
urpaet ponb anadparmbl, perynmpys OCBELLEHHOCTb CeTYHaTKN N3MEHEHNEM
BENUYMHBLI 3padka. XpycTtanuk nMH3oo0b6pasHon opmbl. K BHYyTPEHHEN CTOPOHE
cocyamcTon obonoYkM npuneraeT cetyaTka U3 Hapy>XHOro MMrMEHTHOro r
BHYTPEHHErO CBETOYYBCTBUTENBLHOIO CroeB. [Na3a MMEKOT BEKU U CIE3HbIE XKemneabl.
KoXHast 4yBCTBUTENbHOCTb MSIEKOMNUTAKOLLMX 06ecneunBaeTcs peuentopamm KOxn,
BOCMPUHUMAIOLLMMM TEMNO N Xonog (TEpMOYYBCTBUTENBHOCTL), AaBIEHUSA U
NPUKOCHOBEHNS (0cs3aHKe). Ha yyacTkax Tena, yaile npuxogsimnx B
CONPUKOCHOBEHUE C OKpYXaloLUMM npegMmeTamu, MnekonutarLmne nMetoT ocobo
OJINHHbIE U XXECTKMEe BONOChkI - BUBpuccobl. X KOpHU CBSA3aHbI C OKOHYaHUSIMU
HepBoB. OcobeHHOro pa3suTna BMbpumccobl 06bIMHO 4OCTUraloT Ha Mopae



| CTpOeHEe KOKH MIEKONH-
TAIOIIEro (cuabHOe Yseauyerue):

"~ -1 — HapY)KEBIH CI0of POroBOro »NHEAESPMEA-
ca, KIeTOYKH KOTOPOr0 CIIajaioT BpeMfd OT
BPEeMeHU;, 2 — IIIVOOKHMHI cJao#l snuagepMuca
¢ KUBBLIMH KJIIETHKAMH %Manbnnrnen cinoit);

3 — cOOCTBEeHHO KOXa (KYTHC); 4 — B0OJIOC;
‘& 1OTOBAA KeJjesda, 6 -— oTBEPCTHE €6
IIPOTOKA; 7 ~— CAaJibHAS IJKeNe34; & — MblmI~
OBl BOJIOCA; 9 — COEIHHMTEJIPHOTKaHLIe BO~ -
JIOKHA KOMKW; 10 — KDOBEHOCHHIH, . COCYQ; .
11 — TOCOYEK B OCHOBaHWH BOJIOCA.



MpomonnHHit paspes qepes KOHEIHEI® d)'anaﬁm najsnes o6e3nsHE
(I, samauka (I1), womwmrmoro ([IIY: i

1 — gorors; II — woroTn; III — wonmTO. I — HOAVIIEYKA DIAJBNA; 2 — uonomnennaa
nnac'rnnna; 3 ~— Hom'enaﬁ nnac'mm{a 4 — KOITeBOii BaJ@K; J — KOHeYHa#x ¢anaHra.



v . CreJeT KDOJHKA:
7 — mme#iAkle NMO3BOHKM; 2 — rPYAHLIE NMOSBOHKH, 8 ~— INOACHWYHLIE NO3BOHKH, 4 — Kpe=
¢ren; & — XBOCTOBhHe INO3BOHKH; 6 — pelpa; 7 — DYKOATHKA FPYIMHH, & — JJOHATKA;
9 — aKpPOMMAJILHLIN OTPOCTOK JIONATHKA, 10 — KOPAKOMNHEIY OTPOCTOK JoHaTKM; Il —
HONB3AOMHLINR OTfen OeSHMAHHON KOCTH; 12 — cefalMmiHLIA OTHen Tol e KOCTH,
13 — NOOKOBRI OTHeNn TOR e KoOCTH; 14 ~— 3aUpATENbHOe OTBEpPCTHE, 15 - IJ1ed40;
16 — JIOKTeBasg KOCTh, '17 — JydeBasd KOCTH, 18 — 3amscThbe; 19 — NACTH, 20 — Genpo;
21 — KOJIeHHasa wuammeuxd; £2 — Gonbmasa GepmoBag KocTh, 23 — Manaa OeproBas
KOCTb, £4 — HATOYHAas KOCTb, 25 — TapaHHaA KOCTb;, 26 -~ HJIIOCHa,



Cxema cTpoesHa He-
pena MJIEKONHBTAIONIMX:

1 — pemieT4aTag KOCTH; 2 - I'JIA30~
HIMBOBHIHAA; 3 — HPBLUIOKIAHO-
BAOHAA; 4 — nepeguAA  KIUHO-
- BHAJOHAA;, & -—- OCHOBHaA HKIHHOBHI-
gasg, 6 -— KaMeHHCTas; 7 — BepXHAA
BaTHII0YHAA, 8 — OOKOBAA 3aTHIIOY~
Hasg; 9 — OCHOBHag  3aTBUIOCYHAaM;
10 — XpAN HOCOBOK INeperopoaKu;
a1 — HOCOBasa, 12 - cle3Hasa; I3 —
No6HAA; 14 — TeMeHHass, 15 — MeK-~
TeMeHHAsA, 16 — uemyiuaras, 17 —
COIIHHUK;, 18 — BEOHaA;, 19 — KpPHIIO-~
BHIHAA;, 20 — Me)X4e0CTHAA, 21 -—
BepXHeYeJCTHAasA;, 22 — CKYJOBaA;
23 — 3y0HanA; 24 — CTPEeMedIKO; 25 —
HAKOBAJIbHA, 26 -~ MOJIOTOUEK, 27 —
OapabaHHaa nepenoRKa;, 28 — ocrart-
KH ruompa; 29 — NOWbA3LIYHKIN all-
napar; I—I1IV — ocratkm kaGepHBIX
nyr; 30 — IMUTOBUOHBIA  XpsAul;
31 — YepnaNOBHOHBIAX XpAm;, 32—
HepPCTHEeBUAHBIK XpAM; 33 — MU0
BHIHEI OTPOCTOK, 34 — Tpaxes.
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3anEMe KOHEYHOCTH NAJbIe- H CTOMOXO-
OAMAX MISKONHTAMUX. JJAeMeHTH CTONHl 3a4ep-
HEeHEI: ’

I — o6e3vra mnaswaH; II — cobara; IIl — jama.



ApganTuBHasa paguauus
NATUNANON KUCTH
MITeKonUTarLWKUX

NApPHOKONbITHBIE

npuMmaThel



Cxema cTpOC-
HHAs 8y0HOro pAfa y HeKO-
TOPHX MJIeKOIRTAIIMUX.
Ceepzy enua: HACEKOMOAN -~
Hble (3eMiepoiika); Xxum-
HE® (JAHCHIA); OJHOKO-
‘IHTHHe (Momajb); 3ail-

neobpasHpe (3a41L).

Ofmee pacmoi0KeHR® BHYTPeHHOCTEW CaMKH KpoamKa (Io-
TyCXeMaTHIHO):

7 — MOAYEJHOCTHAA CIMOBHAA Kejesa; 2 — NUNIEBOJ; & ~— KENYAOK; 4 — medeHsd
(OTHMHYTA KBepXYy); 4! — sHeNYHBIA Iy3HIPb;, J§ — MOMKEJIYAOYHAA IKeJsesa;
§’ — NPOTOK IOIKENYNOTHOH rKejiesbl; 6 — clemas KHIOKa; 7 — ee depaeofpas-
HHI OTPOCTOK; & — SafiHENPOXOAHOE OTBEpCTHe; 9 — JIeBRIA jKeNyROUer cepi-
na; 10 — OpaBmIft IKENYHOdeX cepAana; II-— JieBoe Npencepume; 12 — mpaBoe
npepncepame;, 13 — myra aopTe; 14 — JeBasg HOAKIIOYAYHAs aprepms; 15 — Je-
Basg NONKIIOYWYHAA BeHA; 16 — JleBasg SAAPeMHAA BeHA; J17 — TOJICTHE KANIKA;
J8 — sajEsAA molasd BeHa;, 19 — aopTra; 20 — jeBOe JIETHOe; 2I — JieBas NOY-
Ka; 22 — JIeBHIM HaANIOYCYHHNK; 23 — OpaBH¥ MOYeTOYHHK; 24 — MOYeBRO my-
8HIPb; 25 — JIeBHIY AWYHHK; 26 — JIeBHl# AlOeBON; 27 — cejle3eBKAa; 28 — IMHATO-
BRAHAA JKejaesa; 29 — Tpaxed; 30 — KENYHLIR DPOTOR,



MJIEKOINMUTAIOLLIEE
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Mosar xkposmra: I — cBepxy;
Il — cumay; I1I — cbory; IV — npo-
AONBLHHEA paapes.

1 — GoasIime Nonymapasa; 2 — obomATelnn-

Bhle NOaM; 3 — SPHTeNLHEIR HeDB; 4 — 30H~

¢u3; 5 — cpeyHHt MO3r; 6 — MOB)XKedOK]

7 — npopoiaropaTeif Mosr; &8 — ranodus;

¢ — BapoNHMeB MOCT; 10 — MO3roBafl BOPOH-
Ka; 11 — MO30JIMCTOe TeJIO.
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' MowenonoBsle opraEN kKpHcw (I — camma; I — camxm):
. 7 — CeMeHHHK; 2 — NPUNAaTOK CEeMEeHHHKA; 3 — CeMANPOBON; 4 -— CeMeHHHE WIY3LpPH; 5 -— NpencTa~
TeNbHAg edeaa; 8 -—— MOYeBO#l Hy3blPb;, 7 — MOWETOYHHMK, & — NOYKa; 9 — MONIOHKA; 10 — maxoBnill -
KaHadl, 11 AAYHHK; 12— Qananonuena Tpyda; 18 — MaTKa; 14 — BJArajEme.,



CpaBHeHue 3apoabileBbiX 000104eK
pa3nuyiHbix MAMMALIA

Anueknaaywme cymuarble nnayeHTapHble

aMHWOH 33p0fbil XOPWOH

aMHWOTUYECKan
nonocTbL

KENTOYHLIN
MelW oK
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nnaueHTa

annaHTouc



Knacc MnekonuTtaruwmne noapasgenserca Ha ABa nogknacca - [lepso3sepu
(Prototheria) n 3Bepu (Theria). K nogknaccy NNepBo3Bepu OTHOCUTCA €ANHCTBEHHbLIN
otpaa OgHoNpPoxXoaHble — NPUMUTUBHLIE SNLEKTaayLLne MekonuTarLwne, MMerT
Krnoaky, MrieyHble xernesbl 6e3 cockoB. K nogknaccy 3Bepu OTHOCATCS ABa
NHpaknacca - uHgpaknacc Huswune 3epu, nnn Cymyartsle (Metatheria) u
nHdpaknacc Boicune 3sepu, nnu NnaueHtapHole (Eutheria). Cymyatble
XapaKTepu3yTCa OTCYTCTBMEM NSlALEHTbl U POXOEHNEM OYEHb MariEHbKNX
HEeJOHOLLEHHbIX AETEHbILEN, KOTOPbIE AalNbHENLLEE pa3BUTUE NPOXOOAAT B OCOOOM
obpasoBaHun — cymke. K nugpaknaccy lNnaueHtapHble OTHOCUTCS 60MbLLUNHCTBO
npencrasuTenen knacca. B nx passntmn dpopmmpyeTcs nnaueHTa.



[logknacc Avuyeknagylwime mnekonuTtaroLwme
(Prototheria)

BkntovaeT egmnHcTBEHHbIN OoTpsg OgHonpoxoaHble (Monotremata)
Pa3mepbl cpeanmne — 30 — 80 cm.

iImeeTca knoaka

OTknagbiBatoT anua

B ronoBHOM MO3re HET MO30fIUCTOro Tena

MneuHble Xenesbl UMEKT TpybuyaToe CTPOEHUE, COCKOB HET

Y caMOK OyHKLUMOHUPYET TOSMbKO JIEBbIN ANYHUK

Uepen ynnoleHHbIN, 3ybbl MMEITCS NULLIb Y MoNnoadbiX ocoben nnmn Bosce
OTCYTCTBYHOT

TemnepaTypa Tena HWXKe Apyrux mnekonutatowmx (32 rp.), MOXeT
konebartbcs

ObwuTtatoT B ABCcTpanun, TacmaHun, Hoson BuHee

OTpspg BknovaeT 2 cemenctea — ExmpgH (Tachyglossidae) n YTkoHocoB
(Ornithorhynchidae)
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otpsag Cymuyateie (Marsupialia)

Pa3smepbl OT HEDONbLINX 4O KPYMHbIX

BHewHnM obnuk o4eHb pasHoobpaseH

[leTeHbIn poxgarTcs Heqopa3BUTbIMU, OHALLMBAKOTCA B CYMKE MaTepu
MrieyHble xenesbl TpydyaTble, UMEKTCA COCKN, pacronoXeHHble 00bIYHO B
CYMKe

B ckenete nmeloTca cymyaTtble KOCTU

MaTtka gBovHas

[MnaueHTa oTcyTCTBYET NMNMBO HeJopassuTa

3yObl U3MEHYMBBI MO YMUCITY N CTPOEHUIO B 3aBUCUMOCTU OT XapakTepa
nnTaHnA

[peBHAS rpynna, COBPeEMEHHbLIE NPeACTaBUTENN BCTPeYaroTCs B
AscTtpanuu, Tacmanunn, Hosown 'BuHee, CeBepHon u KOxxHon Amepuke

OTpag BknoyaeT B ceba 9 cemencts: OnoccymoB (Didelphidae), XuwHbIx
cymuatbix (Dasyuridae), Cymuatbix mypaBbegoB (Myrmecobiidae),
Cymuartbix kpotoB (Notoryctidae), BanaukyToB (Peramelidae),
LleHonectoB nnuKpbicoBuagHbix onoccymoB (Caenolestidae), KyckycoB
(Phalangeridae), BombatoB (Phascolomyidae) n Kenrypy (Macropodidae)
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NHdopaknacc NnaueHTapHbix (Eutheria)

Haunbonee BbICOKOOPraHn3oBaHHblIe MNeKonuTaroLLmne

B pa3BuTun 3apoabllla xapakTepHO HannymMe nnaueHTbl, AeTEHbILM
poxaarTtcs bonee-meHee pasBUTLIMU

B pa3Butunmn xapaktepHo Hann4yme MosiouHbIX 3y0oB
B ronoBHOM MoO3re pa3BuUTO MO30SINCTOE TESO
Temnepatypa Tena BbiCoKas 1 NOCTOAHHAsA

B nHdppaknacce 17 otpagos:

HacekomosapgHble (Insectivora), LUepcTokpbinbl (Dermoptera),
Pykokpbinble (Chiroptera), MpumaTtbl (Primates), HenonHo3ybble
(Edentata), Awepsbl (Pholidota), 3anueodbpasHbie (Lagomorpha),
pbI3yHbI (Rodentia), KutoobpasHblie (Cetacea), XuwHble
(Carnivora), JllactoHorue (Pinnipedia), Tpyoko3yobie (Tubulidentata),
Xob6oTtHble (Proboscidea), JlamaHbl (Hyracoidea), CupeHsbl (Sirenia),
HenapHonanble (Perissodactyla), lNapHonanbie (Artiodactyla)



