Tun Ynenucmonocue,
Knacc Pakooopasnuie




LleeTkoBbIE pACTEHKUA

MpocTerw e

Mepenon4yaTo-

KpbBINkBIE Apyrue

fecno3e0HOYHEIE

BEaboyku

Opyrve Hacekomble MaykoobpazHole

PakoobpazHele

Hevkpeineie

YneHNCTOHOIrMe XMBOTHbIE 3aHMMALOT NEPBOE MECTO Ha
3emne no 4Yucny Buaos — ux bornee 1 MnH., bonblue, 4em BO
BCEX OCTalbHbIX TUMAxX BMECTe B3ATbIX.
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PasHoobpasHbl cpedsl obumaHus YNeHNCTOHOrMX: NoYBa, Boga, BO3ayX,
NOBEPXHOCTb 3EMJSIN, PACTUTENbHbIE, XXKMBOTHbIE OPraHU3Mbl N YEMNOBEK.

[loapasgenarTca Ha NoATUNbI:
1) ’Kabpoosiwauwue (Branchiata),
2) Xenuuepossie (Chelicerata),
3) TpaxeuHkle (Tracheata).




CUMMETPUA TENA XUBOTHbIX




O6wasa xapakmepucmuka muna YneHucmoHozaue

NATIONAL
GEOGRAPHIC

MeuexBocCT (B COBpEMEHHON dhayHe
5 B1ngoB)

PakockopnuoHbl

CyLly ctanu ocBamBaTtb YSIEHUCTOHOIME noaTmna Xenmueposble, K KOTOPOMY
npuHaanexar Tpu knacca — Meuexeocmel, PakoCcKopriuoHb! (8biMepriu) u
[laykoobpasHebie.
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O6uwas xapakmepucmuka muna YneHucmoHoz2ue

YKnBoTHble noaTuna TpurnobuToobpasHble xapakTepHbl Ana Naneosonckomn
3pbl. B KOHLE Nnaneo3os BbIMEPSN.
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Tun YneHucrtoHorue (Arthropoda)

MogTun XXabpopgbiwaiymne MoaTun Xenuueposble  [MoaTtun TpaxenHble
Knacc PakoobpasHbie Knacc MNaykoobpasHbie  Knacc Hacekomblie, knacc MHOroHOXKN
(30 000 BupoB) (70 000 BupoB) (6onee 1 000 000 BuaoB)

BHewHee cmpoeHue. YneHNcToHorme — OByCTOPOHHE-CUMMETPUYHbIE
NepPBUYHOPOTLIE XMBOTHbIE. CHaPYXXM XXNBOTHbIE NOKPbITbl XUTUHN3NPOBAHHOM
KyTUKynon. Mbliwubl 06pasoBaHbl NOMNepeYHo-MNoIocaTton MyckynaTypomn.
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ronosorpyas Gprowko

ronoBorpyab Gprowko

Teno cermeHTMpoBaHO. B BONbLWMHCTBE Clly4aeB CErMEHTh
o0beauHeHbl B TpY OoTAena: ronosy, rpyab 1 oOprowwko. MvetroT
YIEHUCTble KOHEYHOCTU, PacnosioXXeHHble MOCEerMeHTHO.

UmetoT 3,4 unmn 6onee nap KOHEYHOCTEMN



Ha ronoee 1,2 napbl yCUKOB,
CINOXHbIe (paceTo4Hble rnasa
NN NMPoCTbIe rnasa




NMONOCTb

(npoctpaHcTso, B KoTop®NddRaT BHYTPEHHME OpraHbi)

NepsuyHan BropuyHaa = CmeluaHHas

OTCYTCTBUE  (ocratoknonoctu
e (u.enom) (Mukcouens) __
* Tybku
RPN * Kosnbuartbie * YneHucro-
NONOCTHbIE 2 :::::rocm pile
* [nockue
e Xopg_gable

CmelwaHHas rnorocme mesia — MUKcouenb, obpasoBaHHas
nepBUYHON N BTOPUYHOMN MNOSOCTSMM.



Knweunan MonocTu tena
IKT @’

IHT

KI Nepsuynan BTopuyHas CmewanHan

r
MMNT — nepBuyHas NoNocTb Tena
BIMNT — BTOpU4Hasa nonoctb Tena (uesiom), A — KMLWEeYHOMNOMNOCTHbIe
[T n BIMNT — cmelwaHHada nonocTtb Tena (MUKcouernb), b — Kpyrnble 4yepBu,
OKT — akTtogepma (BHELLHWUIA CNOWN TKaHM), B — konbyaTble YepBHy,
OHT — aHTOAEpPMaA (BHYTPEHHWUI CNOW),
ME3 — Me30ﬂ ep Ma((c ye pHI/II7| Crow) ) MOTTITOCKH, FNOKOXNE,
Aep pPea ’ xopAaosble,
Kl kMwe4yHasa nonocTtb (racTpouens), r
[MK — nonocTb KMLweYHuKa (KuweyHas Tpyoka); —'fieHncroHorne




Hacekombie
MNyena

CpeaHss kywika

3aaHas KuLwka
Manbnuruessl cocyabl

[MpsamMan KuLKa

Mvweson 3006

AHansHoOe oTBepeTUe
PoT

lNMuwesapumernbHass cucmemMa COCTOUT U3 TPEX
OTAOESNIOB: NepeaHen, cpegHen 1 3agHen KNLLIOK.
[ToaBNATCA CNOXHO YCTPOEHHbLIE pasfinyHble TUMbI

POTOBbLIX armnapartoB, YCINOXHAKTCA NMIMeBapuUTEIibHbIE
XerJleabl.



CEP/ILIE

0710CTb  KPYIHBIE

TEJIA
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CEPZILIE

\cocyabl

KPOBEHOCHBIE
cocy/bl

KpoeeHocHasi cucmema
He3aMKkHyTas. KpoBb 13
COCyaoB nornagaeT B CUHYCh
NofoCTN Tena, CMeLLUNBaETCS
C NOJSTIOCTHOW XXUOKOCTbIO U
NO3TOMY Ha3blBaeTCcH
cemornumea. Cepaue
PAcnonoXXeHo Ha CNUHHOW
CTOpPOHE Tena.



OpeaHbl ObixaHUsi pa3HoobpasHbl. B cooTBETCTBUM CO cpeaon obuTaHust oHm
npeacTaBneHbl OpraHamMmu BOAHOrO AbiXxaHUsa — xabpamu, opraHaMmn BO3a4yLLHOMO
ObIXaHUS1 — NEroYHbIMU MeLLIKaMn 1 (UNKn) Tpaxesamm.

Tpaxeun npeactaeBnsoT coboM CMCTEMY pPa3BETBMNEHHbIX TPYOO4EK, BHYTPU KOTOPbIX
NMEKTCS XUTUHOBBLIE KOSbLia, He Aatowme cteHkam Tpybodek cnagatbcs. O6meH
razaMmm mMexay TKaHaAMU U Tpaxesamm npomcxoamt 6e3 yyacTtust reMonumabi,
KOTOopasi y HACEKOMbIX TePSIET AbIXaTenbHY YHKUMIO. Kucrnopoa aooctaBnsdeTcs
HEenoOCPEeACTBEHHO K KNETKaM pasfinyHbIX TKaHEN.



Ob6uwas xapakmep

ucmuka muna YneHucmoHozue A

AuuHug  Cepaue AopTa

Tonctaa MepegHUi
KWW K3 OCTHM OTAEN KWL BYHMEKA Mozr
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; A - i BepxHAaa
CemMANPUEMHME c ryfa
Anuesoq,
EpiowHan CpeaHui HuxkHAR
HepBHaA Uenodka| [ OTAen KWL eYHHEKa ryfa
ManknUrMees CnioHHaa  PoT
cocyabl Keneaa

OpeaHbl 8biderieHusi npeacTaBneHbl aHmeHHarlbHbIMU Xere3amu, KOKcarbHbIMU
xKeresamu u MarsbruauessiMu cocydamu, OTKPbIBAIOWMMUCS B KULLIKY.

HepesHasi cucmema cxogHa no CTPOEHMIO C TAKOBOM Y KOmnbYaTbIX YepBeW.
LleHTpanbHasa HepBHasa cuctema npeacrasneHa rofiloBHbIM MO3IoM,
pacnonoXeHHbIM Ha rMoTKOW, 1 BPIOLLHOW HEPBHOW Lieno4vkon. bprowHaga
HepBHa4A Lienoyka YCIOXHAETCS 3a CYET CNUAHMUA HEPBHbLIX Y3I10B B NOSIOBHOM,
rpyaHoM n optoiHoM otaenax. OpraHbl YyBCTB XOPOLIO pa3BUTbI: CIOXHbIE Masa,
opraHbl OBOHSAHMSA, BKYyCa, Cryxa, N paBHOBECUS.
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Pa3mHoxeHue. UneHncTtoHorne — pa3nesibHOornosiblie XXMBOTHbIE, MHOITME — C
Bblpa>X€HHbIM NOJ10BbIM LI,MMOpCbVI3MOM. Pa3Butume kak npAaAMoe, Tak n C
MeTaMOp(bO3OM, NOJTHbIM UJTN HENMOJIHbIM.



[loOsedem umoau:

Kakune knaccbl YIEHUCTOHOMMX N3y4atoTCA B LLUKOSIbHOM Kypce 300510 KN
PakoobpasHbie, naykoobpasHble U HaCeKOMbIE.

CKOMNbKO BMOOB HAaCYMTbIBAET Kaxabl KNnacc YNeHNCTOHOMrnX?
PakoobpasHbie okorio 30 meic., naykoobasHbie oKkosio 70 meic., HaCeKOMbIe —
b6ornee munnuoHa sudos.

YeM NoKpbITO TENO YNEHUCTOHOIMNX?

XUmuHuU3upo8aHHOU KymuKyriou.

Kakne otagenel Tena cpopmMmpoBanmch y YNeHNCTOHOTUX?

['ornoesa, epydb u bprowko. [onosa u epydb Mo2ym criugambCsi 8 20/10802pPy0b,
Mo2ym criueambCsi 8ce mpu omaoena (krnewu).

Kakasa nonoctb Tena y YneHUCTOHOrnx?

CmMewaHHasi, MUKCOUETIb.

OcobEeHHOCTU KOHEYHOCTEN YNEHUCTOHOINX?

UneHucmele, YrieHUKU KOHEYHOocmel cOeOUHEHbI cycmasamul.

Uem npeactaBneHbl opraHbl AbIXaHUSA YNTIEHUCTOHOIMX?

XKabpsbi, mpaxeu u rie2o04HbIe MEUWIKU.

Uem KpoBEHOCHAas cMcTeMa YNeHUCTOHOIMX OTINYaETCa OT TakOBOW Y NONNXET?
KposeHocHasi cucmema He3aMKHymas, ecmb cepoue, pacriofioXXeHo 8
rnepukapoe Ha CruHHOU CMOPOHeE.



[loOsedem umoau:

Yem HepBHasa cnMctema YneHUCTOHOrMxX OTInYaeTca OT HEPBHOM CUCTE
nonuxeT?

[lpoucxodum crniusiHue 2aHanues 6prWHOU HEPBHOU UErNoYKU.
Uem npencrtaBneHbl opraHbl BblAENEeHUs1 YeHUCTOHOMNX?
3erneHble Xenesbl y pakoobpasHbiX, KOKcallbHbIe XXere3bl U Marbriuauesbl
cocyOnbl y rnaykoobpasHbix, Marbruauesbl cocyObl U XUuposoe mersio y
HaceKoMbIX.

OT Kakom rpynnbl >XKMBOTHbIX NPOU30LLITN YNTIEHUCTOHOINE?

Om nonuxem.

B kakyto apy nossBUNMUCL NepBble YNeHUCTOHorne?

[lbomepo3olckas 3pa.




CmpoeHue u xu3HedessimeribHocmb. HacuntbiBaetcs 30 — 35 meic. sudos
pakoobpasHbIX, BegyLmnX BogHbIN 06pa3s XXn3HW. TONbKO HEKOTOPbLIE BUAbLI, Takue
Kak MOKPULIbI M CyXOMNYTHbIe Kpabbl, CMOCODHbI XXNTb Ha cylue. Pa3amepbl Tena ot
gonen munnumetpa o 3 M. OTO camMas APEBHANA rpynna cpean YneHUCTOHOMUX.
OTnnunTenbHbIMM 0CODEHHOCTSIMU Knacca ABMSAETCA AblXxaHne Npu NOMOLLbHO
Xabp. Y Mernknx pakoobpasHbiX abpbl OTCYTCTBYHOT, ra30006MeH nponcxoanT
4yepes NoOBEPXHOCTb Tena.

Ha ronoBHOM oTaene Haxoaatca 0ee rapkl yCcUKo8, BbINMOMHAKLLMX OCA3aTeSIbHYH0
N 0BOHATENBHY QYHKLMN.



KoHe4yHOCTU pakoobpasHbiX — ABYBETBUCTbIE. =, "
[MoapobHee 0CODEHHOCTN CTPOEHMSA Kacca pacCMOTPUM
Ha nNpumMepe peyHoro paka (Astacus astacus). Pe4yHble
pakn BOASATCS B pekax, o3epax ¢ UMMCTbIM HOM U
KpyTbiMn Beperamn. BcesHbl, C HAacTyNfIEHUEM
TEMHOTLI paku BbIXoAaT AobbiBaTh cebe nuuy.




BHewHee cmpoeHue. Teno coCTOUT U3 rofIoBOrpyam 1
bptowwika. [ornoeHOU omdest Hecem 2075108HYHO Flonacms U
4 ceameHma. Ha ronoBHOM fionacTy HAXo4ATCs KOPOTKMeE
YCUKN — aHTEHHYIbl (opraHbl 060HAHKA). Ha nepsom
CErMeHTe UMEKTCHA ASNIMHHbIE YCUKN — aHTEHHbI (OpraHbl
oca3aHus). Ha Tpex ocTanbHbIX — napa BepPXHUX
4YerntCcTeN 1 ABe napbl HKHUX YENOCTEWN.

B cocTaB rpyoHoro otaena BxoguT 8 ceaMeHmoas:.
nepBble TPU HECYT HOrOYestoCcTu, NPUHUMatoLWwme
ydacTue B nogaepXuBaHum n pasmesisHeEHUN NULLIN.




Kpome Toro, Ha HOro4enktCcTsX UMEeTCs XKabpbl,
KOTOPbIe Y4acTBYIOT B AblXxaHUW. 3a HUMW PACMNONOXEHbI
NATb Nap XoAuNbHbIX KOHEYHOCTEN, NEpBble TPX Napbl
3aKaH4MBAIOTCS KMNELIHSMU, N3 KOTOPbIX NepBas napa
OYeHb KpynHas u crnyxat Ans 3aluTbl 1 Ans 3axesaTa
MULLN.

UneHncTtoe noaBmxHoe BPIOLLKO COCTOUT U3 wecmu
ceaMeHmoe8 U aHasibHou siornacmu. Ha cermeHTax
HaxoauTCcA No nape KoHe4YHoCcTen. Y camMuoB nepsas u
BTOpas napa OpHOLLHbLIX KOHEYHOCTEN BUOOU3MEHEHDI B
COBOKYMNUTENbHbIW OpraH. ¥ camku rnepsas napa
KOHEYHOCTEWN CUNbHO YKOPOYEHAa, K OCTarnbHbIM
NPUKPENNAKTCA anua U Monoab. 3akaH4MBaeTCs
OpPHOLLKO XBOCTOBbLIM MNSIaBHUKOM, 0Opa30BaHHbLIM
LLIECTOM NapOW LLUMPOKNX OBYBETBUCTLIX MiaCTUHYATbIX
KOHEYHOCTEN N aHalbHOM YNMOLWEeHHOW NIonacTbio Ha
meribCOHe.



Taknm obpasom, Terno peyHoro paka HadnHaeTcs
20J108HOU riornacmaio, 3a KOTopown criegytoT 18
ceaMeHmMo8 N 3aKkaH4YnBaeTCA aHaslbHoU
Jiornacmeio.

UeTbIpe rofoBHbLIX U BOCEMb TYNOBULLHbBIX
CErMeHTOB CpOoCincb U obpasoBanu rosioBorpyab,
3aTeM MOeT WeCTb OPHOLWHbLIX CErMEHTOB.

[lokposbl meria pakoobpasHbIX NpeacTaBieHbl
XUTUHN3NPOBAHHOW KYTUKYNON. B nepudepnyeckmnx
CIOAX KYTUKYNbl OTKNaabiBaeTcA U3BeCTb, B
pesyrisTaTe 4Yero NoKpoBbl paka CTaHOBATCA
XXEeCTKUMU N MPOYHbIMU. BHYTPEHHUIN CIOMN COCTOUT
N3 MArKOro 1 anacTtu4Horo xmtnHa. Kytukyna
obpasyeT HapyXHbIn ckenert. [NaHumnpb 3awmwaeT
Teno OT BHELLUHUX BO34EUCTBUN N CIIYXKUT MECTOM
019 NPUKPENnSIeHNs MblLUL,.



[loomun XXabpooskiwauwue, Knacc PakoobpasHbkie (Cr
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Epwwko Monoeorpyab
I | I
Cepaue LuToK Mozr AHTEHHYNA
Mepukapn QCcTUM Heny ok Mas AHTEHHA
CeMEHHWK /
KWW e4HUEK

RHTEHHaNEHaA

Yhonoaa
b A xeneza

&< — KnewHs

Por

AHYC COBOKYMMTENBHBLIA| MeyeHb HoroyenwcTe
oprad
TenecoH naeaTeneHaA A0AWNEHBIE  BplOWHaA
Hora CemAnpoeog, HOTM  HepeHas Uenodka

MyckynaTtypa pakoobpasHbIX COCTOUT U3 NONEPEYHO-MOSOCATbLIX BOSTOKOH,
dOPMUPYIOLLINX MOLLHbIE MbILLEYHbIE NYYKU. Hapy>XHbIW CKESeT MeLlaeT PoCcTy
XMBOTHOIO N Nepuoanyeckn nponcxoauT NnHbka. B xenyaoke paka obpasyetcs
napa Yye4yeBuLeobpasHbIX «XXKEPHOBKOB» U3 KapboHaTa Kanbuusl, 3TOT 3anac
No3BOMNSET ObICTPEE TBEPAETb NOKPOBAM paka, «>KEPHOBKU» McYe3aloT nocre
NMUHBKWN.



XKenydox
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[Todznomoynbili 2aHeaul lpyoHele eaHenuu bprowHele eaHenuu

lNuwesapumernbHas cucmemMa COCTOUT U3 TPEX YacTen: nepeaHero, cpeaHero
N 3aHero oTaesioB KuweyHuka. XXenynok pasgerneH Ha gase 4acTu:
XXesameribHbIU U ueduribHbIlU. B eBaTtenbHOM oTaene NnponcxoanT
MeXaHN4YeCcKoe U3Menb4eHne Num ¢ NOMOLLbIO TpeX BONbLUMX YTONWEHNN
KYyTUKYNbl — «3y00B», a B LeAnITbHOM MuLLEBas Kalumua NnpoueXnBaeTcs,
YNINOTHAETCS 1 MOCTYNaeT Jaree B CPEOHIOK KULLIKY.



Epowko onoeorpyib
I I |
Cepaue LuToK Mozr AHTEHHYNA

Mepukapn QCcTUM Heny ok Mas AHTEHHA
/

CeMeHHUE

KHLW eYHHEK

RHTEHHaNEHaA

Yhonoaa
b A xeneza

&< — KnewHs

Por

AHYC COBOKYMMTENBHBLIA| MeyeHb HoroyenwcTe
oprad
TenecoH naeaTeneHaA A0AWNEHBIE  BplOWHaA
Hora CemAnpoeog, HOTM  HepeHas Uenodka

B Hee OTKPbIBA€TCA MNMPOTOK I'IVILLI,eBapVITeJ'IbHOVI xXeJie3bl, KOToOpad BbIMNOJTHAET
q)yHKHMM nevyeHn " I'IO,EI,)KGJ'IYD,O‘-IHOI;I Xenesbl. 34ecb HE TOSTIbKO BbIAENSTCSA
nneBapuTeribHbIE CpepMeHTbI, HO N NepeBapnBaeTCAd XUaKad nmueBas
Kawuua. OnnmHHasa 3agHas KMLWKa 3aKkaH4YmMBaeTCsl aHalbHbIM oTBepcTnemMm Ha
aHaribHoM fonacTtu. XBocTa Y paKa, KaKk'y BCeX YIEeHNCTOHOINX, HET.



OPrAH -
BbIAEJIEHNA

KABPb/

G 08P asyromes us Ut waemed, KPOBEHOCHAS CHCTEMA
OpeaHbl ObixaHuUs npeacTaBreHbl X)Xabpamm — nnacTuHYaTbiMy Unn
BETBUCTbIMU TOHKOCTEHHBLIMW BbIPOCTaMU FPYAHbIX KOHEYHOCTEN N BOKOBbLIX
CTEHOK rpyaHon yactu Tynosuiia. PacnonoXxeHsl oHM No bokam rpyam B
XabepHbIX NONOCTAX, NPUKPbIBAEMbIX FONOBOrpyaHbIM NaHunpem. BTopas
napa 4desntocten cosepiaet o 200 mallyLmnx OBMXKEHNA B MUHYTY. Y MerKnx
pakoobpasHbIX Xabpbl OTCYTCTBYIOT.



Epwwko Monoeorpyab
I | I
Cepaue LuToK Mozr AHTEHHYNA
Mepukapn QCcTUM Heny ok Mas AHTEHHA

CeMeHHUE

KHLW eYHHEK

RHTEHHaNEHaA

Yhonoaa
b a xeneza

&< — KnewHs

Por

AHYC

COBOKYNMMTENBHBIN MNeyeHe Horo4enwcTe
opraH
TenecoH naeaTeneHaA AOAWNBHBIE  BpHOWHAA
HOra Cemanpoeog, HOTM  HepeHas Uenodka

KposeHocHasi cucmema He3aMKHyTasi, COCTOUT 13 cepala B Buae
NSATUYroNbHOIrO MELLOYKa, PACMnoONOXEeHHOro Ha CMMHHOW CTOPOHE roroBOrpyau,
N OTXOASILLIMX OT HEro HECKOMNbKMX KPYMHbIX KPOBEHOCHbIX COCYA0B — nepeaHue
N 3agHue aopTbl. 13 HUX remonumMmda nanmesaeTcs B NONocTb Tena,
npocay4ymMBaeTcs Mexay opraHamMu 1 NocTynaeT K abpam.



Eprowko Monoeorpyab
I | I
Cepaue LLuToK Mozr AHTEHHYNA

Mepukapn QOCcTHK Henyaok Mas AHTEHHA

CeMeHHUE

KHLW eYHHEK

RHTEHHaNEHaA

Yhonoaa
b a xeneza

Q5 % Knewna

Por

AHYC

COBOKYNMMTENBHBIN MNeyeHe Horo4enwcTe
oprad
TenecoH naeaTeneHaA AOAWNBHBIE  BpHOWHAA
Hora CemAnpoeog, HOMM  HepeHaA Uenodyka

OkncneHHasa remonmmda NocTynaeT B OKONOCEPAEUHYIO CYMKY U Yepes
oTBepCTMA (Tpu Napbl) BHOBbL BO3BpaLLaeTcs B cepaue. lfemonmmda
pakoobpasHbIX MOXET ObITb 6EeCLIBETHOW, KpAaCHOBATOW OT reMorfiodbnHa u
ronyboBaTon oT reMmoLnaHunHa.



Epowko onoeorpyib
I I |
Cepaue LuToK Mozr AHTEHHYNA

Mepukapn QCcTUM Heny ok Mas AHTEHHA
/

CeMeHHUE

KHLW eYHHEK

RHTEHHaNEHaA

Yhonoaa
b A xeneza

&< — KnewHs

Por

AHYC

COBOKY MMTENBHBIH| MNeyeHe Horo4enwcTe
oprad
TenecoH [NagaTensHaAn A0AWNEHBIE  BplOWHaA
HOra CemAanpoeog HOTM  HepeHas Uenodka

BreidenumernbHas cucmemMa npencTaBrieHa napou 3eneHblx Xxeres (noyek),
BUOOM3MEHEHHbIX LLefToMOaYKTOB. Kaxabini opraH COCTOUT N3 Tpex YacTewu:
KOHLIEBOIro MeLlo4Ka (y4aCToK Lernioma), OTXoAsLEro oT Hero 3BMTOro KaHana
C )KenesncTblMn CTEHKaMN 1 MOYeBOro Ny3bips. MoyeBble ny3bipu
OTKPbIBAOTCS HapYXy Y OCHOBaHWS aHTEHH BblaeNnTENbHLIMY NopamMu.



[loomun >Xabpoosiwawue, Knacc Pakoobpa3sHsie ( Cr o))
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[Todznomoynsili eaHenul lpyoHeie 2aHenuu bprowHele eaHenuu

HepeHas cucmema. LIHC cocTtonT 13 ronoBHOro mosra, OKOS1IorfioTOYHOro
HepBHOroO Korbua 1 Napbl GPHOLLHBIX HEPBHbBIX CTBOSIOB C FAHIIMAMUN B KaXK40M
cerMeHTe. Y 60nblUNMHCTBA OECATUHOIMMX PaKoB B OCHOBAHUN aHTEHHYI MMEIKOTCS
opraHbl paBHoBecusi. OHM coobLatoTcAa ¢ BHELWHEN cpeaon, U BHYTPb nonagatot
NEeCYNHKKN, 3a CYET AaBreHNA KOTOPbIX pak BOCNPUHUMAET CUITy 3€MHOIO
TArOTEHMUA.



Eprowko Monoeorpyab
I | I
Cepaue LLuToK Mozr AHTEHHYNA

CeMeHHUE
KHLW eYHHEK

Yponoaa

AHYC

oprau

TenecoH NMnagaTeneHasn

COBOKYNMMTENBHBIN

Mepukapn QOCcTHK Henyaok Mas AHTEHHA

RHTEHHaNEHaA
xeneza

Q5 % Knewna

Por

MeYyeHb HoroyenwcTe

AOOQUNBHBIE  BpHOWHAA

HOTa CemAnpoeos HOMM  HepeHaa Lenodka

[Ma3a y paka crnoxHble, dpaceTouHble. KaXablin rnas cCoctouT U3 MHOXeCTBa
MENKKNX rnaskoB, Y pe4HOoro paka nx bonee tpex Toic. KaXkabiv rnasok
BOCMNPUHUMAET YacTb NpeamMeTa, a U3 X CyMMbl CkrnaabiBaeTcsa obuiad
KapTUHa (MO3au4yHoe 3peHNE).



Haynnuyc 309a

Y 60nbLlUNMHCTBA pakoobpasHbIX
pa3BuTne ¢ Metamopdos3om,
TUNNUYHAA NNYUHKA — Hayruyc,
CTOMb Xe TUNM4YHas Ans pakoB, Kak
Tpoxodpopa anga nonuxet. Ans
BbICLLINX PAKOB XapakTepHa
NMNYKMHKa 303a.

Y pe4yHoro paka passuTtue npsiMoe, B KOHLE 3MMbl CaMKW OTKNaabiBaloT
OMNNOOOTBOPEHHbIE AliLla Ha OpOLLHbIE KOHEYHOCTU. B Havyane neta 13 auy,
BbIXOAAT payaTta, KOTopble ellie JONro HaXoAAaTCs noa 3alMTon caMKku, npsvyach
Ha ee OpIoLLKE C HUXHEN CTOpOoHbI. Monoable pakm MHTEHCUBHO pacTyT U
HECKONbKO pa3 B roay NUHSIOT, B3POCTble NUHSAIOT NULLL pa3 B roay.



PakoobpasHble MMetoT 60onbLLoe 3HaYeHNE B MPUPOAE N XO3ANCTBE YENOBEKA.
BecuncneHHoe MHOXEeCTBO MUKPOCKOMUYECKMUX pakoobpasHbIX, HAacensitoLmX
MOPCKME M NMPEeCHble BOAbl, CNyXaT NuLen Ans MHOrMx BUaoB pbio,
KUTOOOpPAa3sHbIX N APYIrMX XUBOTHbIX. JadHUK, LMKNIOMNbI, ANaNTOMYChI,
BokonnaBbl — MpPeKpacHbI KOPM Afsi NPECHOBOAHbIX PblI® N NX NUYMHOK.



MHorne pakoobpasHble SBAAKTCS KPYMHbIMW MPOMbICITIOBLIMU Bugamu,
Hanpumep: omapsbl, Kpabbl, NAHryCTbl, KPEBETKU, peYHbIE pakn. Mopckue
pakoobpasHble cpeaHMX pasMepoB UCMOSb3YHTCS YENOBEKOM AS1S
NPUroTOBNEHUSI NUTaTeNbHOM DENKOBOM NacThI.



EcTb pakoobpasHble, BegyLime napasntmiyecknn obpas xunsHu. TakoBa Kapnosagd
BOLLb — KOXHbIW MapasnT KapnoBbiX pbld. MHorne xabpoHorue, HanpmMep paku,
LLIMTEHb, MPU MAacCCOBOM Pa3BUTUM HAHOCAT OLLYTUMbIA YPOH MONOAU pbIO,
BblpallMBaeMoun B NPyaoBbIX X03dnUcTBax. HekoTopble BUAbI LMKIIOMNOB —
NPOMEXYTOYHbIE X0351€BA JIEHTOYHbIX YepBeEN (Hanpumep, feHTeua WnupoKoro).



OnumrnuadHUKaMm:

Moaknacc >KabpoHorue

Otpsig XKabpoHorne ApTemun

Otpsag JinctoHorne  WnTHKU, gadoHUK
[Mogknacc Makcunnonogsl (MentocteHorne)
OTtpsan BecnoHorne  Llmknonsl

OT1psag YcoHorne MopcKkne yTouku,
MOPCKME Xenyaw, CaKKyInHa

OTtpsan Kapnoeabl KaprnoBas BOLUb

[Mogknacc Beiclune paku

OTtpsan PaBHoHOorMe  Mokpuubl
Otpsig PasHoHorve  bokonnassbl

OT1psig decatuHorne Paku, kpabsil,
KPEBETKU



@urnozeHusi. PakoobpasHble — APEBHSAS rpynna YnNeHUCTOHOMMX, B ICKONaeMom
COCTOSAAHMW BCTPeYaroTCHa ¢ NpoTepo3onckomn apbl. K nogtmny
TpunodbutoobpasHbie OTHOCATCA NOMHOCTbLIO BbIMEPLLUNE MOPCKUE
YSIEHUCTOHOIME, B CTPOEHUM TeNa KOTOPbIX NPOABSATCA YepTbl CXOACTBA C
POOACTBEHHbBIM TUMOM KOSibMaTbIX YEPBEW.



S o

[loemopeHue

UTo 0603Ha4YEeHO Ha pUCyHKe noa undgpamum 1 — 247?
Kakon Tmn KpoOBEHOCHOM CUCTEMBI Yy paka?

[ oe HaxoauTcs cepaue paka?

Uem npencrasneHa BoblaenuTernbHas cuctemMa paka?
Kakoe 3peHune y peyHoro paka?

Kakne opraHbl paka oTBe4atoT 3a ocsazaHne n oboHsHmne?




[loOsedem umoau:

Kakue rnasa n kakoe 3peHue y pedHoro paka?
[ na3za chacemoyHsble, 3peHuUe Mo3au4Hoe.
CKOIMbKO N KaKNX KOHEYHOCTEW HaXoAUTCS Ha rofIoBHOM OTAEeNe peyHoro paka?
Kopomkue ycuku, OriuHHbIE YCUKU U mpu napbl Yerrocmed.

CKOIbKO N KaKNX KOHEYHOCTEWN Ha rPyAHbIX CErMEHTax peyYyHoro paka?

Tpu napbl Ho2o4vesnrocmeu u rnmse rnap Xxoo0usibHbIX HO2.

OCOBEHHOCTM CTPOEHUS XKenyaka pedHoro paka?

[lea omoena — xeeameribHbIU U U4eduribHbIU.

Uem npeactaBneHbl 1 rae OTKPbIBAKTCA OpraHbl BblAENEHUs PeYHOro paka?
[Napa 3ereHbIX xerne3 omkKpbI8aMCs Yy OCHO8aHUS YCUKOS.




