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CXEMA NMUTAHUA U IBUXEHUA AMEBbI
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port Mynajabna
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BHeIHHH
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BHYTPpeHHHH

moJ0mBa cniih
KJ1eTOK

IKTOAEPMA

IHTOAEPMA

CTpeKaTeAbHasi KAeTKa
KOXXHO-MYCKYAbHAsi KAETKa
NPOMEeXYTOYHasi KAeTKa

HEPBHAaA KAETKa

NUuEeBapUTEeAbHO-
mesormes YKy eHadA
S KAETKa

AAPO

XKeAaesncras KAeTKa
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KULWEUHUK
(nepedxuu cmeon

. NAGMEHHAR
Soxoeou xnemxa

Hepeskil cmeon)
XOHYeeoU XAemxuy

CEMEHHUKU

KUWEUHUX

nopa
(20dHul cmeon)

omeepcmue
2A0omKku

NoAoese XAEmKU € 20Hadax
NUWEeeapuUMensHLIU Mpaxm

KOoCbhie
MbiLluys!

npodonsHLe
MbILULY L

Xoasyeewe
MbILULY b

CAUBUCMbIE WENe3b!

"MepyamensHoe naamMs"
(pecruuxu} e npomoke

MuuwjesapumensHaa cucmema
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KU eYHUK CO CenbiMu 8bipocmanmu
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nonepeyHeili Goxoeol Mo32080U
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Monoeas cucmema
KONYAAMUGHBIU — CEMEHHUXU RUNHUKY
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OxoHyaTeNbHBIH Pecuuunas
XO035AUH

JUYMHKA
JInumHKa nocjaegHero

Bozpac'ra ’ |




NMonosoe BeyaenureneHoe  Por
oTROpCTHE OTEODCTHE

Knw eunnx

Neeeaouens M e Ut

Brigenurencssi

Afuesoa e
UNOABPMa Mama
FAVIHNK BEPOWHAA HEPEHAR
Kymxyna N usnouxa




XKM3IHEHHBLIM UMKN rMUCTOoB

thaza zapaxexmn

Pa3BUTHE NUYUHKN




TN KOAb YATHIE TEPBN

CIPOENNE JONBLSOIO TEPBA

BEEWEEE STPOERNE (BRA C 5PIOINON CTOPORS) BOREPETHGN PAIPES

HOWMALA DBONReT I
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OpraHbi YyBCTE Y YepEEN U MOANIOCKOB
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CpaBHHTeHLHO-aHaTOMH‘IeCKaH Taﬁ.]'ll/llla IIJIOCKHUX, KPYIVIBIX H KOJIBYATbIX qepBeﬁ
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Boigenutensha | [umeBapurensu Hepsnas Kposenocna | Ilonosas OcHoBHas cpena
Tun Knace IToxpossl Tena | Myckynarypa ITonocts Tena
S CHCTeMa asi cUCTeMa cucTemMa s CHCTEMa cucTemMa oOuTaHUA
[Tnockue Pecununsle uepBu | PecHuunbIit Konbuenas, BetBucras c BerBucras Mosrosoit Otcytctyer |[epmadpo | Mexmay KokHO- IIpecHoBOIHBIE U
4epBHU SMUTENHUH, MpONoJIbHAS, TEPMHUHAJIBHBIM | (B OOJIBIIMHCTBE | TaHIIHI U TUTHAs MYCKYJIbHBIM MOPCKHE
OazanpHas IUaroHajibHasl | M KJICTKAMH, cirydaeB), 0e3 MIPOJOTbHBIC MEIIKOM H BOZIOEMBI,
MepEOHKa Y CTIIMHHO- npotoHedpu- |3amHEH KUIIKA H | CTBOJIBI BHYTPCHHUMH Ha3eMHEIC
OproImHBIe JTHATTBHOTO aHaJILHOTO OpraHamu — BII&JKHBIE MECTa
MBIIIITBI U OTBEPCTHL nmapeHxumMa
CocanbIiku Kyrtukyna, nox | To xe To xe Bersucras, 6e3 To xe To xe To xe To xe ITapasutst
KYTHKYJIOH 3a/iHeH KUIIKH U TI03BOHOYHBIX U
cioit aHaJILHOTO 0ecro3BOHOY-HBIX
pa3dpocaHHBIX OTBEPCTHSL JKUBOTHBIX
KIIETOK
Jlenrensl To xe To xe To xe OTCyTCTBYET To xe To xe To xe To xe To xe
Kpyrsie Co0OCTBEHHO Mpuorochoiinas | Oguocnoiinas, | Bugonsmenen- | Ckosnas B Buge | Oxonornoroun | To ke Paznensuo [ I[lepBuunas nonocts | [lousa, mpecHbie
4epBHU KpYIJIbIC YepPBH KyTHKYJIa, MPOOIbHAS HBIC KOXKHBIE TpyOKH 0€ KOJIBLO U -TIOJTBIC BOJIBI, MOPS,
(memaropr) THITOZCpPMa JKeIe3bl U HECKOJIBKO TapazuThl
(harouuTapHbie MPOJONBHBIX JKUBOTHBIX H
KIIETKH CTBOJIOB pacteHmit
Konpuarele | MHoromerus- Touxkast Konbnesast Cermenrtapabie | CkBO3Has, B HanrnoTtounstit | 3amkHyTast Paznensuo | Bropuunas monocts | [Ipeiimymiect-
4epBHU KOBBIC YEePBH KyTHKYJIa, MPONOJIbHAS, OpraHsbl, cocraBe TaHJIHH, IAE (uenom) BEHHO MOpPCKHE
(TIomUXeThI) SMHUTENUH ¢ KOCBIC MBIIIIBI, | OTKPBITHIC TepeaHei, OKOJIOTIOTOYHBI BOZIOEMBI
JKENE3UCTHIMU | MBIIIIIBI Heppuany, cpenHel u € KOHHEKTHBEI,
KIIETKaMH rapanoxuit MeTaHe(PUANH | 3aHEH KUIIOK MOATIIOTOYHBII
TaHIIIHH,
OpromrHas
HEepBHAst
[ermoyka
MasnomerunkoBsl | To xe Konbuenas, To xe To xe To xe To xe Tepmadpo- | To xe IIpecHsle Boapl,
€ 4epBU MIPONOTbHAS JTUTHAs oYBa
[TusBxu [TnorHas Konbuenas, N3menennsle CkBo3Has, € To xe Y merunko- |[epmadpo | Bropuunas monocts | [maBHBEIM 06pazoM
KyTHKYJIa, MPONOJbHAS, CerMeHTapHbIe | mpucmocoOire- HOCHBIX — JUTHAs Tena XOpoIlo MIPECHOBOJHBIE U
STUTENUH ¢ JIMaroHaJbHBIC | OpraHbl HUSIMH JIJISt 3aMKHYyTas, Y BBIpAXKEHA Y MOPCKHE, PEAKO
JKENE3UCTHIMU | MBITIIIBL, XpaHeHUs! XOOOTHBIX — LIETUHKOHOC-HBIX Ha3eMHBbIC
KJIETKaMH CIIUHHO- 3aIacoB MUIIU YaCTHYHO MIUSIBOK, Y XOOOTHBIX
OpromIHbIe 3aMKHYTa, — OCTaTKHU ee.
MBIIIIIBI YaCTUYHO OcTarku neioMa y
JIaKyHapHOE, YEJIIOCTHBIX MHUSBOK
y BBITIOJHSIIOT
YETFOCTHBIX - (byHKIHTO
JaKyHapHast KPOBEHOCHOM
\ CHCTEMBI




IBOMNOLUA CUCTEM OpraHoB UCXOAHbLIX TUNOB XUBOTHbLIX

Tabnuna 4.1

CHcTeMbl 0prafoB
Hcxoanbie
ONOpHO-
THIIBI HApYKHOE CTPOEHHE H TpaHcnop- pasMHOKe-
HepBHast JABHIaTE/b- ABIXAHHA | BbIICJCHHS | NMHIEBAPEHHS
KHBOTHBIX NOKPOBbI Has Ta BemIeCcTB HHS
CJIETOM pas-
[Lrockue TENO IIOCKOe, HMATeNHH | U3 ABYX OTAe- M0JI0BOE H
KOXHO- mudysHo BETBJICHHBIH
YepBH PeCHHYHBbIH JI0B MOBEPXHO- | MpOTOHE(- Becronoe
MYCKYJIbHBIH KHIICYHHK
—  CThIO TeJa pH/IHH
IlepBuyno- HAYa1o 110- MELIOK MOJIOCTHOM TPAMOIA CKBO3-
TEN0 OKPYIJIOE B CCYECHHH T0JI0BOE
NOJIOCTHBIE TPYKEHHS KHIKOCTHIO HOM KHIIEYHUK
Koabuarbie HapyKHbIH
TOBEPXHO-
YepBH MHO- | CErMEHTALHsA TOMOHOMHAS, CKeJIeT, My4KH orienasa
romeTHHKO- TOKPOBBI KECTKHE MBILILL, P
OpromHas 3aMKHYyTas noauH KHIICYHHK pa3-
- HepBHas 11e 1apallofHH KpOBEHOC fener Ha otge- | o opoeH
Kosnbuatbie becronoe
noyka KOXHO- Hast CHCTeMa MeTaHe(}- JIbI
YepBH Ma- | CerMeHTalus TOMOHOMHA, TOBEPXHO-
MYCKY/IbHBIA PHIHH
JIOIIeTHH- TMOKPOBBI 1aCTHYHBIE CTBIO TeNa
MEIIOK
KOBbIe
UneHucro- | CErMEHTALHA 2emepoHOM-
HOTHe Has (20n06a, 2pyov, bpiow- aOpbl MOJIOBOE
( % 0 HapYKHbIH P
BOJHbIE K0), IOKPOBBI JKECTKHE | MO3r, Oproiu- SR
CerMEHTaIlis FeTepOHOM- | Has HepBHaA He3aMKHY- T0JI0BOE
AREERCTY Has (20/12::1 2 Obpg out uenolznca MBI, e 1 g K BZ JCTOUHBIC | o pmHrHe ormonom;
HOTHe 05, TP HHCThIC HOTH po MEILKH, Tpa- JKeJIe3bl BbIHE-
K0), IOKPOBBI JKECTKHE, HOCHA# CHC- BbI COCY/IbI peHue
Ha3eMHbIe XeH CeHbl 3a npejie-
BOJIOHENPOHHIIAEMBIE TeMa HApYXKHOE
JIbl NTHUIIEBAPH-
Te0 HEWIEHHCTOE (201064,
pa3bpocaHHo- WENIYE BHIPOCTBI | MeTaHe(- | TenbHOH TpyO-
MoJiockn | myln06uwe, Ho2a), MATKOE, T0JI0BOE
y310Bast MBILILIBI MaHTHH PHJIMH KH
€CTh PAKOBHHA
MOYKH Ha
. | BHYTPCHHMH | 3aMKHyTad | CBf3aHacC 10JI0BOE,
H3 HEPBHOI OCHOBE Me-
XopoBbie T€J10 HEWICHHCTOE CKeJleT U3 KPOBEHOC- | MHIIEBAPH- MOYEroo-
TpyOKH . | TaHe(puu-
XOp/bI Has CHCTEMA |  TEJbHOI 2 Bast CHCTEMa







Tun Mosmocku @ 33

Mecio npypennermn
[ MyCHYNA-0A b HATENA
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OC0OOEeHHOCTU CTPOEHNA pakooOpasHbIX,
naykooOpasHbIX 1 HACEKOMbIX

lMpu3Haku Pakoo6pas3Hble lMaykoob6pa3Hbie | Hacekomble

OTaenel Tena [onoBorpyab, [onoBorpyab, [onoBa, rpyab,
OpHOLLKO OpIOLLKO OptoLLKO

Yucno nap ycukoe | 2 napbl Het 1napa

Yucno nap Hor MHoro 4 MAPBI 3 MNAPbBI

Kpbinba Het Het BonbLUNHCTBO

NMEET Kpbinbs
OpraHbl gbixaHna | >Kaopbl JlerouHble mellkn, | Tpaxeun

Tpaxeu




UneHncTtoHorue

PakooOpa3Hkble

Hagrnorounsiii 1IMIeBapH-

I TeJIbHadA CUCTeMa
HEePBHLBIHN V3eJl IlonoBasa

Helresa

Oprassl
BBIJIeJIEHU A

HepBHAadA
IernovyKa

I[loarimoTouHBIN
HEPBHBIN y3eJI




4 h

[TaykoobpasHble
HepBHad Cepane Be1genn-
cucTeMa TeJIbHAadA

CHUCTEeMa

ITayTuHHEBIE
JKeJie3 bl

IlonoBaga

purenbHasa JlerouHsId cHcTeMa
cucTemMa MEIIIOK




Por

HacekomMble

Cepane

HepBrasa
cucreMa

Kunieusuk

Brigennu-
TeJIbHaA
cHCTeMa

Arpann-
HOe
OTBEp-
cTHe

IlonoBas
cCHUCTeMAa
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I'pyib pr}lb

Bpoumko
Bpiomiko
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Kykonka ['yceHnua




Tun Ynenucmonodue

PasguTve HACEKOMBIX C HENOAHKMM NPEeBpalieHuem Ha npumepe
capaHum.




O6Lwan xapaKkrepucTuka
Tuna XOPAOBbIE

MPU3HaK ocobeHHOoCTU

1. CKEJIET

2. HEPBHASA
CUCTEMA

3.
NMALLEBAPWUTEJIDb

HAS CUCTEMA

4.
ObIXATE/IbHAS
CUCTEMA

5. KPOBEHOCHAS
CUCTEMA

6. CUMMEIPWUHA
TEJIA

/. OBPA3 XXN3HN




HepBHasa TpyOka xopaa
\ \ CNUHHOM cocyn
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XBOCT
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mynénbua /’

aTen OprowHoM cocyn aHanbHoOe OoTBepcTHe

xabepHas wenb




CpaBHVITeJ'IbHaFI XapPaKTePUCTUKa KilacCa XOopA4O0BblIX

IIpmmaakn Kiaaccel
PBIOBI 3eMHOBOJHBIE IIp ecMBIK AFOLTECA IITHIRI

Koxa Mmuoro ToHxas, roxag, MHoro | Cvxas, TOHKadA, 0e3 Cyxas, TOHRadA
OJHORJICTO'IHBIX MHOT ORJI€TO'IHBIX K eJ1€3, IOKPBITA MOKPBITA Iep b AMIL.
R eJ1€3 (CJIH3E), R eJ1€3 (CJIH3B), P Or OBBIMII
IOKPBITA eIy AMH M (¥LTIH)
KOCTHBIMI KOCTHBIMI
eIy AMIT ILTACTHHAMIL.

ApIxa KadepHoe. KoxHoe JIérosHoe JIérovmHoe

HIIe JIer 0*IHOe. (p €0 epHBI THIT (p €0 epHB I THII

JBIX AHIIA) JBIX AHIIA).

Cepmue | JABYXRaAMeEpHOE Tpéx kaMepHoe. TpéxramepHoe UcThIp EXKRaMepHOe
(TIp excep auie i (7B A I eI Cep A H (B A XIp eacep A H (JBA I ecep T 1
REIVI0'IER): ReEIVI0'IEK): KP OBb ReEIYI0IER ¢ JBA R eIV I0'IKA):
K] OBB B Cep aie B cep e HeII0THOM B nip aB ol IT0T0BHHE -
BeHO3HAA. CMEeIAHHAA. IIep er op 0OKOI). BeHOZHAA K] OB, B

K] OBB B Cep aie JIeB O11-
(ML AHHAA ap TepHATLHAA
Ommonor Hapy:xHoe, B BOJeE. Hapy:xHoe, B BOIE. BHyTp eHHe€ BHYTp eHHee.
B O] eHIIe
PazBH- Co cramm Co cramma IIpsavoe (pasBHTIIE IIpanioe; AIII0
THE JOTTHHKH. JTOTHHKH 3Ap OBIIA COTEPRHUT 0 0/IbII O
HMEFOLL €11 (v XBOCTATBIX 3ABEPLUACTCAB KOOI'IeCTBO
R eTTOHH I HA3BIBACT (A AlIe, MHOI 0 IHTATETHHBIX
MeIIOK. I 0JIOBACTHR OM). IHTATEeILHBIX Bell[eCTB.

BellleCTB).
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CXEMBI KPOBOOBPAIIEHUS IO3BOHOYHBIX
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Hacekomele ayku THLbI MnekonuTaniwue

pbIbbl

3EMHOBOAHbIE

npecMmb! -
Karowmecs

NTULLI

CTpoeHue ronosHoro Mosra

MNEKo -
nuTaruwue




CkeneTbl NO3BOHOYHbIX XKUBOTHbIX




3apoabiw

Nuumnuka
ST MkpuHka

Monoaoi KpoKoamII
BBUIYILIMBAETCHA U3 SHIA
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3apoasiwessin AUCK

Wenrtoynas
obonouxa

Wenvtok

Boaaywwas
Kamepa

Noacropnynosas

= obonouka
Ob6osouka
Kopnyna
[InameHTa 3apojbllia

IIynoBuHa 3apobII

MycCKYJIBbHEIE
CTEHKHU
MaTKU




