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Mopckas 3se3aa




xj‘ HayuyHas Knaccudukaums

Knacc Mopckue nunum Knacc Mopckue 3Besabl

Knacc Mopckue exu

Knacc lonotypuu

Knacc ﬁ%&ShﬂfEd







XdpPaKTEPUCTUNUKA TUllA

Urnokoxue - mopckue AOHHbIE XKUBOTHbIE

Hacuutbisarotr okono 6000 suaos

Pasmeprr Tena kKonebnkoTca OT HECKOSNIbKUX MUMNTUMETPOB AO
meTpa

UmeroT paauanbHyto (Yalie Bcero - NATUNYyYeByHO) CUMMETPUIO
Tena

Umerot ambynakpanbHyro cuctemy, Cnyxallyro Ana AsUXeHUs,
BbIAeNieHUs, ALIXGHUA U OCA3aHUS

O6nanaloT BHYTPEeHHUM U3BECTKOBLIM CKenleTOM, COCTOALUM U3
NNACTUH C UFNAMU UMK LWIUNAMU

Passutue npoucxoamt c npespalieHUem: NUUUHKG umeeT
ABYCTOPOHHIOMO CUMMeETpUIO Tena U csBoboaHO nnaeaeTt B TonLe
BOALI

- N |
e I s

HacuuTbIBatOT NaTh KNACCOB: MOPCKUE 3Be3fbI, MOpPCKUE exwu,
MOpPCKUEe NUNuU, opUypLI, ronoTypuu




CKkenert UTNOKOXUxX
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n3BeCTKOBbIE n3BecTtroBble

NMNACTUHKW n3BeCTKOBbIU Tenbua
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MopcKana 38e34a

PacnoJyioXXeHbl B KOXe



B

;‘:ﬁ BHyTpeHHee cTpoeHue

Henyaok

Cnenble OTPOCTKU

OpraHbl pa3smMHOXEHMA

\ X/,




AMbynakpanbHaa cuctemMa
SRS e

KaMeHUCTbIN o

i

amnynbl
OKONOPOTOBOE

KONbLO




BonbBlLLIMHCTBO UTTIOKOXXMX
Eééz, MmeeT CKBEO3HOM KMLLUEeYHWK.

/RPoT pacrniono>xXeH Ha HUKHen
YieTopoHe Terna, aHalnbHoOEe
_iiv/oTBEepCcTUE OTKpbIBaeTcs

Pr i cBepXxXy

AMBYNAKPANBHBLIE
= HOXKW

FTNACTUHKMN
CKENETHOro

NAHLUWPS \

KVIWEYHNK



Mapaenopoeaa
NNacTUHKZ

AHyC

Henyaok

Konsuesomn

. KaHan
AMBYNakpaneHble 4

HOKEM

MoHaga

AMyNa

Iiyyeeoi

KaHan
My eeapuTeneHbie

AHenesbl




Tun Arnokoxue

BooHo-cocyaucraa cucrema — CUCTeEMa
KaHanoB, NPOHKM3bIBaKOLLIAA BCE TENO
UFMOKOXUX.

KaHanbl oTKpbIBaOTCH
HapyXXy Yepes NpUCcocKn Ha
OPIOLLIHOW CTOPOHE Tena.

3a CYET HaMnomnHeHns u
OMyCTOLLEHNSA KaHanoB
NPOUCXOAUT NepeaBuXKeHne
Tena, AblXxaHune u
BbleneHne




AMOynakpanbHas cuctema

OKOJ10PpOTOBOI'O KOnbUa

— ——

AHYC Magpenopoean NNacTUHKA

OkonoaHaneHoe - X
KONbLO SERRARy ) ( s CNUHHOK
SR N\ B MeLW oK

Munopu4eckuin

KaHan : .
2 KaMeHUCTBIN

HenyaoyHoe g : | : KaHan

wsae Ocesom

Henyaok — [z opra

OceeaRn
nonocTe

Konbuesoi
KaHan

Pot

PaavanbHbIi OKkonopoToBOe
KaHan KONbLO

MOPCKUX

3Be3q exeu

MOPCKUX NUNUU OPUYDP







l Hoxku ABUXYTCA 3a CHET U3MeHeHUa NONOCTHOro AAasfieHUA B

amnynax u kaHanax. Boaa, npoxoaa ckeo3b maapenopuUt U KAGMeHUCTHINA
KaHan, nNonaaaeT B OKONIOPOTOBLIA KaHAN. 3AecCb OHA pasgenserca Ha NaTb
PAAUANBHBIX KGHAGMOB, 3GMNOJIHAS GMMYJSLI Y OCHOBAHUA HOXeK. CxaTue amny
3aCcTaBNseT HOXKU HAMOJSHATHCA BOAOU U paACTATUBATLCA; MPUCOCKU HOXeK Npu
3TOM NPUKPENNIAFOTCA K PAsfIUYHBIM MOABOAHLIM NpeameTam. 3aTtem pesko
COKpALLAACb, HOXKU YKOPAUYUBAIOTCA, U Teslo XUBOTHOrO Nepemeliaercs.
Y HeKOTOpLIX UFMOKOXUX UMEHOTCS NPUAATKU KOMbLIeBOrO KaHANA B BUAe

- PACTAXUMBIX MELKOB — r0JIMeBblX My3blpeii N XenesucTbIX OpraHos
— maemaHoBbi X heney. Y MaapenopuUT BHYTPeHHUI U

3anonHeH XUOKOCTbHO; Y ero 3aMeHsaHoT T.

H. ruaponopsi.




Konsueson
KAHARN

MAAPENOPOBAA
NNACTUHKA

AMBYNAKPANBHBIE
HOXKH

AMnynsl
AMEYNAKPANBHBIX

‘ (\'
\
. \ PAOVANBHLIA
AMEYNA-
KPANBHBIN

cocya




KpoBeHOCHasa cucremMma
NTTIOKOXXUX pa3BuTa
oTHOCuUTElNibHO criabo,
NMOCKOJIbKY Y 3TUX
MarionoaBUXHbIX

(UL
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>KMNMBOTHbLIX

e f-pacrnpeaerneHnemM BellecTB

iﬁw 5 “ - e "“"‘ : SaHMMMaeTCH

St | Y aM6ynaKpaanaﬂ cucrtemMma

KAMEHUCTBIN
KAHAN MALPENOPOBAS .
ANACTUHKA
PAOUANBHLIN
PAOVANLHBIN KAHATN
cocyn

OPANBHOE KPOBEHOCHOE
Konsuo



Tlumeaapmenbl-lasl CUCTEMAa HauymHaeTca Ha HUXHeu CTOpOHe Tena -
PTOM, KOTOpPLIUA OKpYXeH MArkou Konbuesou ryboinr. Ocobbre opraHbr 3axBata U
pasmernibyeHUs NULM OTcyTCcTBYHOT. POT coobuiaeTca npu Nomolwm KOpOTKOro
nULLeBOoAAa C 60NbLIMM XKenyaKOM, XenyAoK NepexoauT B KOPOTKYHO 3aAHHOHO
KULIKY ,OTKpLIBAHOWYIOCA B LieHTpe BepxHeuW nosepxHocTu Tena. OT xenyaka

OTXOAAT Nnyveu OTXoAAT 5 nap ANUHHLIX  CNenbIX BLIMNAYUBAHUIA, YCAXEHHBIX
6okoBbIMU BbIpOCTAMMU. 3Be3abl - 6onbwme xuwHUULI. OHU NUTArOTCA
pPasNUYHLIMU 6eCnNO3BOHOYHLIMU, HO rnasHLIM 0b6pasom HanaaaroT Ha
ManonoasuxXHbIe POPMLI, Hanpumep Ha ABYCTBOPUATLIX

MONNKOCKOB,  MOPCKUX exed U T. n.

JXEnynok

[TEYEHOYHBIN

LEnom

&\51? 57 AXXX _;z)?/ '
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AMBYNAKPANBHBIE
HOXKMW




YKENnYanok

LEnom

MopcKkmne 3pe3bl —
XNLLHUKN. Mix o6 beMHbIN
XKenyagokK MoXKeT
BblBOpadyuuBaTbCHA Hapy>Ky,
3axpaTbiBasa A00Oblivy. B

nyymn saxoasaT OTPOCTKU  + .

KU LLIKW i

TTEYEHOYHBIN

MELWOK

AMEYNAKPANBHBIE
HOXKW




BeraeneHue. CneuuanbHbie

Opl‘GHbI UYBCTE. OpraHamu g!:-)ll'aHbI BLIAESICHUA OTCYTCTBYHOT.
auuTesnibHaa JacTb
OCA3aHUA CNYXAT ambynakpanbHbie 06pasylowmxca B Tene NPOAYKTOB
| HOXKU, a TaKXe NATb KOPOTKUX B O6MeHa BelecTs BLIBOAUTCS
wynaney Ha KOHUAxX nyyeu. Y HapyXy ApYU NOMOLM
» OCHOBGHWA Lynaneu NexuTr no ameboUaHLIX KNeTok,
rNasky. rnasku ycTpoeHsl npocTo, paccesHHLIX B XUAKOCTW,
no TUNy r1a3HbIX SMOK U HanonHaouweu sce NoNocT™™
CNOCO6HLI OnpeAenaTb TONMbKO Tena. TTpu enpbickueaHuu B

LIieflOM MesikO pacTepTou Tylwm

. ameboumnTbr Harpyxarortcs
ceseta. Asteroidea, no-sugumomy, 3ep|-|a~|\4u Kpacmpn BLIXOAAT U3

obnanatot YyBCTBOM O6OHAHUA: OHU Tena uyepes ero nokpoesr. TTpu

NON3yT B akeapuyme 3a 3TOM OHU U3buparoT Haubonee
nepemellaemMbIM KyCKOM Mmsaca U TOHKME YyYacTKU CTeHKu Tena, a
nocne UCKYCCTBEHHOro yaaneHus UMeHHO KOXHbIe xabpul; yepes
rnas. HUX BLIXOAAT Lenble CKonneHus
amebouaHbIX KNeTok,
HarpyXeHHbIX TYLWbIO U
HOPMGASIbHBIMU MPOAYKTAMU
BbIAETIeHUS.

cTeneHb ApKOCTU




OpraHer AbIXaHUA. AM6ynakpanbHas cucTema UrpaeT HeKOTOpYHO posib U B
ALIXQHUU 3Be3f,, HO FNABHLIMU OPraHaMU ALIXAHUA CIYXAT KOXHble Xxabpbl. 3TO
KOPOTKUE TOHKOCTEeHHbIe BLIMAYUBAHUA CTEHKU Tena, B KOTOpbIe 3aX0AUT

. npoponxkeHue uenoma. OHU uUMmeloTCs rnasHLEIM 06pa3om Ha abopanbHou

. CTOpPOHe XUBOTHOrO, G Takke Mo 6okam ambynakpanbHol 6oposabr. Yepes
CTeHKU Xabp Kucnopoa, pacTBOpeHHLIW B MOPCKOU BOoae, AUPPYHAUpYeT B
LilenomuYecKkyro xuakoctb. TlocneaHas npospauHa, 6ecuseTtHa U coaepXuT
MHOroYUCneHHbIe amebouaHbie KneTku.

npeacrasnser cobou cuctemy npocsetos B
coeAVHUTeNIbHOU TKaHU (NaKyH), NUWEeHHBIX cO6CTBeHHOU 3NUTeNIMAsIbHOM
BLICTUNIKU. XKuAKOCTb HakannueaeTcs rnaBHEIM 06pa3om 3a cYeT NOCTYynJieHUs

| U3 CTEHKU KULWEYHUKA NUTATENbHEIX BelecTs B pacnonararowmecs 3gecb =
naxkyHer. Takum 06pasom OHa cOoOTBeTCTBYeT He CTOSIbKO KPOBU, CKOSBbKO
NUMm@e BLICIWUX MO3BOHOYHBIX, T. €. PasHOCUT MO Tesy NUTATesbHbIEe
BellieCTBa.
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OcHoBHas YacTb HEPBHOM cUcTeMbl
I/II'J'IOKO)KI/IX npeaoctTaBlfieHa OKOJIOIMNNIoTOYWHBIM
KonbupM N NAThO paaaribHBIM/ cTBOoJiaMun.

IMMTONOBAS XKENE3A

PAOVWANBHBIN
HEPBHbLIW CTBON

OPANBHOE KOnbUO
HEPBHOW CUCTEMBI



MnyTeyc — NU4YKHHKa
MOPCKOro exa

2Be3abl

BUNUHHApHA — NUYMHKE MODCKOﬁ

R

— N —————

TTonoeas cuctema ycTpoeHa npocTo.
Mopckue 3se3abI pasgenbHononsI. TTonossie
Xesesbl UMeroT BUA BETBUCTLIX MPO3AeBUAHBIX
MeLLOYKOB, 3arerarowmx NonapHo B OCHOBAHUMU
nyYen U OTKPbLIBAFOLUMUXCA HAPYXY MPU NOMOLLU
KOPOTKUX KaHANoB mexay nydamu. TTonosbie
NPOAYKTbLI BLIBOAATCS B OKPYXarOLYHO BOAY, rAe U
npoucxoaut onnogotsopeHue. OnnoaoTesopeHue
HapyxHoe. Pa3sutue c npespatieHuem, us auu
BEIXOAUT MNABAIOLAA JIUYUHKA.




Mopckue 3se3abr 061aAaFOT BLICOKOPA3BUTOU CMOCOBHOCTLIO K

. Ha mecre otopsaHHOro nyua BbIpactaeT HOBLIM.
OTpe3aHHLIU NyY HeKOTOpbIX 3Be3fn cnocobeH BOCCTAHOBUTL Ha
noBpexaeHHOM KOHLIe HOBYHO 3Be3fly. Y HeKOTOpbIX 3Be3f npoLecc
pacnageHus XUBOTHOrO Ha OTAesibHbIe NlyYyu U nocneayHollen
pereHepauuu CoBeplIAETCa CAMOMNPOU3BOSIbHO, TAK YTO




Cucrema opraHoe Opranel DyHKLMUM
UrNOKOMXMUX

AmbynakpanbHan 1 KonbUEBOM M 5 paananbHbIX MNepeagukeHune, rasoobmen,
KaHa/10B, OT KOTOPbIX OTXOAAT BblaeneHune
NapHble BETOYKM K HOMKaM —
Tpyboukam, cHabkeHHbIM C OAHOM
CTOPOHbI MPUCOCKOM, C APYrown —

| Ny3bIPbKOM

Myckynatypa KoMHbIM CKeneT MNoasuKHOCTD

HepeHaA OronornotoyHoe HepeHoOe Konbuo, | PasgpaumocTb, Perynauma

paauanbHbie HEPBHbIE TAMM MO
4MuCay Nydyeum Tena

MU3HEAEATENbHOCTH,
obbeamMHeHMe OpraHmMsama B
eAuHOe uenoe

' OpraHbl yyBCTB

nazkm, OpraHbl OCA33aHUA

OcyuiecTeneHne 83aMMOCBA3N
OpPraHu3Ma C BHeLWHEeN

| cpeaomn

KposeHocHan Konbuesbie u paguanbHbie cocyabl | LUnprynauua kposu
ObixaHue KoxHbie xabpbi, NOKpoBbI TENS, FazoobmeH

’ KaHanbl ambynakpanbHOM cUCTEMDI

NMuuwesaputenoHan PoT, nMuiesoa, KMLLKa MNepesapueaHue NULLK
lNonosan PazpenoHononol. [lonoebie opradbl | PazmHoxKeHue

Pa3MM4YHOro CTpoeHuA




LiBeToK llap

(Mopckue nunun) i A (Mopckue exn)

dopma
Tena

— ey S

3Be3na

~ (mopckue 3Be3bl,




Mopckne Mopckne Mopckne Odouypsl FonoTypuu
3Be3bl eXu nnnu

e




TTo qpopme HANOMUHAIOT NATUNYYEBYHO 3Be3ay, HO BCTPeuvaroTCca BUABLL, Y
KOTOpLIX MOXeT 6bITb BOCeMb nydyeu, a uHoraa 16 unum 50

| B HacTosee Bpemsa U3BeCTHO OKOMO 1500 supoe, obutarowmx
NpeumyLLecTBeHHO B TPOMUYECKUX MOpax

Bce mopckue 3sesabr - xuwHUkU. OHU nuTaroTca: rybkamu, yepsamu,
MOJNOCKAMU, MATKUMU KOPANNAaMU, MOPCKUMU




Hacuutbisaror 800 suaos.

Bctpeuarotca Ha rnybuHax ao 10000 m. Oburtarot B 3apocnax
BOAOPOCNEeU, Ha KaMHAX, Ha KOPannoBbIX pUPAX, HAa FpyHTe U Aaxe B
rpyHTe.

TTutarotca sBopopocnamu, rybkamu, monnkoCKkamu u pasHoobpasHou

naaanbio.




Hacuuteisarot okono 700 supos.
. 9TO AOHHLIE XKUBOTHbIE, BeAyluue cuasuuii obpas XusHU.
TTo Tuny nuTaHUsa - PUNLTPATOpHI.
TTo BHewHeMy BUAY HANOMUHAIOT LIBETOK MPUYYASTUBOU (POPMBI.




Teno 38e3n006pasHOU (POpPMbI, COCTOsLUIEe U3 NSIOCKOro Aucka U 5 nydewu.

Hacuuteeatot okono 2000 BUAOB.

JTO AOHHbIE XKUBOTHLIE, BCTpeuarowme A0 rnybuHsr 8000 m.

TTo TMNY NUTAHUA - PUNLTPATOPLI, HO BCTPEYArOTCA BUABLI, NUTAlOLMecs
MepTBLIMU OCTAHKAMM.

Yacto 06pasyroT maccosbie CKONMeHUs, HeKoTopble BUALL NOCensaroTcs Ha
Kopannax, rybkax, MOpPCKUX exax, BOAOPOCNAX.




PasmMHOXeHue 1 passutume

* Odomypbl 06bIYHO pas3geribHONOo bl, HO UMEKTCA N BUAbI-
repmacppoutbl. J/Inlib HEMHOTME CMOCOOHBI
pasMHoOXaTbCA U 6ecnosibiM nNyTeMm — pasfe/ieHnem
Ha[Boe, C NnocsieayoLmm BOCCTaHOBIEHNEM
HeJocTalLmX YacTen. PasButme npomcxoaut B
60/ILLUIMHCTBE C/lydYaeB C MeTaMopo30M, Npu 3TOM
obpasyeTcsi cBOGoaHONaBatoLast INHNHKA —
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Tlutarorca NANGHKTOHOM UNU OpPraHUYeCKUMU OCTATKAMU, HeKOTOopbIe

BUALL ~ (PUSIbTPATOPHL.
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< BHeuwiHee CcTpoeHue
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Mopcko# orypel (3 — uynansia, b — xnoaxa, ¢ — ambynakpanvHse
HOMKMN HA BEHTPINSHOR NOBEPXHOCTH, d — CNMHHBIE COCOMKH)

/
L4 MyShared




~ = "OcBoboOXOalT MOpPCKOe AHO OT
OpraHMYecKUX OCTaHKOB

= ABNAKTCA NULLEN MOPCKUM
XUBOTHbIM

Mopcme €XXn N X nKpa MMerT

NPOMbICJ1I0BOE 3Ha4YEeHUNe

[TaHUMpPb MOpPCKMX exen borat
doocopom n Kanbumem, -
noaToMy nepepabaTbiBaeTcs Ha
yaobpeHuns

HekoTopbie Buabl ronoTypum 3
nog HasBaHWeM «TpenaHrm»
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~ Pewwute, kakoe yTBepxxaeHve BepHoe. Bbinuiunte Homepa npaBumbHbIX
YyTBEPXOEHUN

1. IrmoKoXue — 3T0 MOPCKUE XXUBOTHbIE.

2. B HacTosLwee BpeMa n3BecTHO okono 650 BMOOB XUBOTHbLIX, OTHOCALLMXCA K UTTTOKOXUM. -
3. Pasmepsbl Tena He npesbiwatoT 10-15 cm.

4. Irnokoxune nmeroT BHYTPEHHUW N3BECTKOBbLIN CKEreT.

5. AMOynakpanbHas cuctema npeacraBneHa KomnbLEBbIM KaHanoM, OKpYy>KatoLuM N1LLeBo
C ABYMS OTXOAALLMMUM KaHanamu.

nalibHble OpFaHblﬁBbI,D,eJ'leHVIﬂ Y UIMTTOKOXKNX OT
JIOKOXune

00 CUMMETPUIO TENa.
. Tvn VIrnokoxkne BKNIOYaET TPU Knacca: MOPCKNe 3Be34bl, MOPCKMUE €XU N MOPCKUE NUNUN.
10. Mopckue 3B8e34bl N0 TUMNY NUTAHUA — XULLHUKN.



OTBEeTLTE Ha BOMNpoOChl pyopukn: «lpoBepbTe
CBOU 3HaAHUSAY. X —




