Tun Ynenucmonocue, Kknacc
Pakooopa3znuvie

3anayu:

N3yunTb XapakTepucTunky Tmna YneHncToHorune, Knacca
PakoobpasHble, bnonornyeckme oCobeHHOCTN PEYHOIO
paka

Ilumenos A.B.



Obuwas xapakmepucmuka muna YneHucmoHoaue (Arthropoda)

YneHnCToHOrne XXMBOTHbIE 3aHMMAIOT NepBOe MECTO Ha 3emne no YMcny BnaoB
— nx donee 1 MInH., bonblLue, YeM BO BCEX OCTallbHbIX TUMNAX BMECcTe B3ATbIX.
PasHoobpa3sHbl cpedbl obumaHusi YNEeHNCTOHOMMX: NoYvBa, Boaa, BO3ayX,
MOBEPXHOCTb 3EMIN, pacTUTENbHbIE, XXKUBOTHbIE OPraHM3Mbl U YEMNOBEK.

[MoopasgensatoTcs Ha noaTunel: XKabpookiwawue (Branchiata), Xenuuepossie
(Chelicerata), TpaxeuHsbie (Tracheata).

LleeTkoBble pacTeHuA

MpocTerw e

MepenonyaTo-

KpbInble Opyrue

Becnoze0HOYHEIR

Babouku

Apyrue Hacekomele Bldgko00pa3HES

Deykpeinele PakoobpazHele




Obuwas xapakmepucmuka murna YneHucmoHozaue (Arthropoda)

YKnBoTHble noaTuna TpnnobutoobpasHble xapakTepHbl Anga [1aneo3onckon apbil.
B KoHLEe naneo3os BbIMEPW.



Obuwas xapakmepucmuka murna YneHucmoHozaue (Arthropoda)

NATIONAL
GEOGRAPHIC

MeuexBocCT (B COBpEMEHHON dhayHe
5 B1ngoB)

PakockopnuoHbl

CyLly ctanu ocBamBaTtb YSIEHUCTOHOIME noaTmna Xenmueposble, K KOTOPOMY
npuHaanexar Tpu knacca — Meuexeocmel, PakocKopriuoHb! (8biMepriu) u
[laykoobpasHkie.



Obuwas xapakmepucmuka muna YneHucmoHoaue (Arthropoda)
Tun YneHucrtoHorue (Arthropoda)

MoaTun XXabpoapiwawme Moatun Xenuueposble  [MogTtun TpaxenHble
Knacc PakooBpasHbie Knacc lNaykoobpasHble Knacc Hacekomble, knacc MHOrOHOXKN
(30 000 BuaoB.) (70 000 BupoB) (6onee 1 000 000 Bnagoe)

BHewHee cmpoeHue. YneHncTtoHorme — AByCTOPOHHE-CUMMETPUYHbIE
NepBUYHOPOTLIE XXMBOTHbLIE. Teno cermeHTnpoBaHo. B 6onblUNMHCTBE cny4vaes
cerMeHTbl 06beanHEHDbI B TPU OTAENAa: ronosy, rpyab 1 6ptowko. NvetoT
YIEHUCTbIE KOHEYHOCTW, PaCroOfOXKeHHblEe NocerMeHTHO. CHapy»Xn XXUBOTHbIE
NOKPbITbl XUTUHU3NPOBAHHOW KYTUKYNon. Mblwwubl oOpa3oBaHbl NONEPeYHo-
nonocaTton MycKynaTypou.



Obuwas xapakmepucmuka muna YneHucmoHoaue (Arthropoda)

Tun YnenucroHnorue (Arthropoda)

MoaTun XXabpopbiwatymne MoaTtun Xenuueposble  [loatun TpaxenHble
Knacc PakoobpasHbie Knacc Naykoo6pasHble  Knacc Hacekomble, knacc MHOrOHOXKM
(30 000 BnaoB) (70 000 BugoB) (6onee 1 000 000 BuaoB)

CmMmewaHHas rnosiocme mesia — MUKcouernb, obpasoBaHHaa NepBUYHOUN U
BTOPMYHOWN MOSTIOCTAMM.

lNuwesapumernbHas cucmema COCTOUT U3 TPeX OTAEN0B: NepeaHen, cpeaHen n
3agHen KMLWOoK. [MoABNATCA CIIOXKHO YCTPOEHHbIE pasfnnyHble TUMbl POTOBbIX
annapaToB, YCNOXHSAKTCA NMuLLeBapUTENbHbIE Xernesbl.

KposeHocHas cucmema He3aMkHyTasd. KpoBb U3 cocydoB nonagaeT B CUHYCh
NMONOCTK Tena, CMeLIMBAETCS C MOMOCTHOM XXUOKOCTbIO M MNO3TOMY Ha3biBaeTCA
eemornumcpa. Cepaue pacrosio)XeHO Ha CIMHHOM CTOPOHE Tena.



Obuwas xapakmepucmuka muna YneHucmoHoaue (Arthropoda)

OpeaHbl ObixaHus pa3HoobpasHbl. B coOoTBETCTBMKM CO cpegon obuTaHmsa OHK
npeacTaBeHbl OpraHaMn BOAHOIO AbIXaHus — Xabpamu, opraHamum BO34yLLIHOMo
ObIXaHUA — NEeroYyHbIMN MeLlKamMn 1 (Unn) Tpaxesamu.

Tpaxeun npeactaensaoT coOboM CMCTEMY pa3BETBMEHHbIX TPYOO4EK, BHYTPU KOTOPbIX
NMEKTCS XUTUHOBBLIE KOSblia, He Aatowme cteHkam Tpybodek cnagatbcs. ObmeH
razamu Mexay TKaHAMKU 1 TpaxeamMu nponcxogmt 6es3 yyactnst remonmmdesil,
KOTopas y HaceKOMbIX TepAET aAbixaTteribHyto dyHKunio. Kncnopoa gocrtaBnsieTcs
HEeNnoCpPeaCTBEHHO K KIeTKaM pasfnMyHbIX TKaHEN.



Obuwas xapakmepucmuka murna YneHucmoHozaue (Arthropoda)

AuuHug  Cepaue AopTa
Tonctaa MepegHUi
KM K3 OCTUH OTAEN KWW EYHKEKA Mosr
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Aluesoq,
EpowHan CpeaHui HuskHAA
HEPBHAA UenoYka| [ OTAen KWW eYHUEKa ryha
MansnUruees! CnioHHaa  PoT
cocyapl Kenesa

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.



Obuwas xapakmepucmuka murna YneHucmoHozaue (Arthropoda)

Pa3mHoxeHue. UneHncTtoHorne — pa3aesibHornosiblie XXMBOTHbIE, MHOIME — C
Bblpa>X€HHbIM NOJ10BbIM LI,MMOpCbVI3MOM. Pa3Butume Kak npAaAMoe, Tak n C
MeTaMOp(bO3OM, NOJTHbIM UJTN HENMOJTHbIM.



[loOsedem umoau:

Kakune Knaccbl YeHUCTOHOMMX N3y4atoTCA B LLUKOSIbHOM Kypce 300510rnMun?
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:

Uem HepBHada cnMctemMa YneHUCTOHOrMX OTINYaeTcsa OT HEPBHOM CUCTEMDBI
nonuxeT?

[lpoucxodum crniusiHue e2aHanues 6prWHOU HEPBHOU UErNoYKU.

Uem npencraBneHbl opraHbl BblAENEHUS1 YEeHUCTOHOMNX?

3eneHble Xenesbl y pakoobpasHbiX, KOKcallbHbIe XXere3bl U Marbriuauesbl
cocyOnbl y rnaykoobpasHbix, Marbruauesbl cocyoObl U XUupogoe mersio y
HaceKoMbIX.

OT Kakom rpynnbl XXKMBOTHbIX NPOU30LLITN YNTIEHUCTOHOINE?

Om nonuxem.

B kakyto apy nossBUNUCL NepBble YNeHUCTOHorne?

[lbomepo3olckas 3pa.



[loomun XXabpooskiwauwue, Knacc PakoobpasHeie (Crustacea)

CmpoeHue u xu3HedessimeribHocmb. HacuntbiBaetcs 30 — 35 meic. sudos
pakoobpasHbIX, BeayLmnx BogHbIN 06pa3s XXU3HN. TONbKO HEKOTOPbLIE BUAbLI, Takue
Kak MOKPULIbI M CyXOMNyTHbIe Kpabbl, CMOCODOHbI XXNTb Ha cylue. Pa3amepbl Tena ot
gonen munnumetpa go 3 M. OTO camMas APEBHANA rpynna cpean YnNeHNUCTOHOMUX.
OTnnunTenbHbIMM OCOBEHHOCTSMU Knacca ABMSAETCA AblXaHne Npu NOMOLLbIO
Xabp. Y Mernknx pakoobpasHbiX abpbl OTCYTCTBYHOT, ra3000MeH nponcxoanT
4yepes NoOBEPXHOCTb Tena.

Ha ronoBHOM oTaene HaxoaaTcsa 0ge rapkl yCcUKO8, BbINMOMHAKLLMX OCA3aTeSIbHY0
N 0BOHATENBHY QYHKLMN.



[loomun XXabpooskiwauwue, Knacc PakoobpasHeie (Crustacea)

KoHeuHOCTM pakoobpasHbiX — ABYBETBUCTLIE.
[MoapobHee 0CODEHHOCTN CTPOEHMSA Kacca pacCMOTPUM
Ha nNpumMepe peyvHoro paka (Astacus astacus). Pe4dHble
paKku BOOATCSH B pekax, o3epax C UNUCTbIM JHOM U
KpyTbiMu 6eperamun. BcesigHbl, ¢ HAcTynneHmem
TEMHOTbI paku BbIXoAaT AobbiBaTh cebe nuuy.




[loomun XXabpooskiwauwue, Knacc PakoobpasHeie (Crustacea)

BHewHee cmpoeHue. Terno cocTouT 13 rosioBorpyam u
bptowika. [ornoeHOU omdest Hecem 2075108HYHO Flonacms U
4 ceameHma. Ha ronoBHOM fionacTy HaXo4ATCS KOPOTKMe
YCUKN — aHTEHHYIbl (opraHbl 060HAHKA). Ha nepsom
CErMeHTe UMEKTCA ASNTIMHHbIE YCUKN — aHTEHHbI (OpraHbl
oca3aHus). Ha Tpex ocTanbHbIX — napa BepPXHUX
YencTen n ase napbl HXKHUX YETOCTEN.

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




[loomun XXabpooskiwauwue, Knacc PakoobpasHeie (Crustacea)

Kpome Toro, Ha HOro4entCcTsX MMeoTCs Xkabpbl,
KOTOPble Yy4acTBYIOT B AblXxaHUW. 3@ HUMW PACMNONOXEHbI
NATb Nap XoAuNbHbIX KOHEYHOCTEN, NEpBble TPX Napbl
3aKaH4MBAIOTCS KMNELIHSIMU, N3 KOTOPbIX NepBas napa
O4YeHb KpynHas 1 cnyxatT Anga 3awmTbl U AN 3axeaTta
MULLN.

UneHncTtoe noaBmxHoe BPOLLKO COCTOUT U3 wecmu
ceaMeHmoe8 U aHasibHou siornacmu. Ha cermeHTax
HaxoauTCcA No nape KoHeYHoCcTen. Y camMuoB nepsas u
BTOpas napa OpHOLLHbLIX KOHEYHOCTEN BUOOU3MEHEHDI B
COBOKYMNUTENbHbIW OpraH. ¥ camku rnepsas napa
KOHEYHOCTEWN CUNbHO YKOPOYEHAa, K OCTalnbHbIM
NPUKPENNAKTCA anua U Monoab. 3akaH4YMBaeTCs
OpPHOLLKO XBOCTOBbLIM MNSIaBHUKOM, 0Opa30oBaHHbIM
LLIECTOM NapOW LLUMPOKNX OBYBETBUCTLIX MiaCTUHYATbIX
KOHEYHOCTEN N aHalbHON YNMOLWEeHHOW NIonacTbio Ha
mersibCOHe.




[loomun XXabpooskiwauwue, Knacc PakoobpasHeie (Crustacea)

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

UeTbIpe rofoBHLIX 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 CrOoMN COCTOUT
N3 MArKOro 1 anacTtu4Horo xmtnHa. Kytukyna
obpasyeT HapyXHbIn ckenert. [NaHunpb 3awmwaeT
Teno OT BHELUHUX BO34EUCTBUN N CIIYXKUT MECTOM
019 NPUKPENnSIeHNs MblLUL,.




[loomun XXabpooskiwauwue, Knacc PakoobpasHeie (Crustacea)
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[loomun >Xabpooskiwawue, Knacc Pakoobpa3sHsie (Crustacea)

Epwwko Monoeorpyab
I | I
Cepaue LuToK Mozr AHTEHHYNA
Mepukapn QCcTUM Heny ok Mas AHTEHHA
CeMEHHWK /
KWW e4HHEK

RHTEHHaNEHaA

Yhonoaa
b A xeneza

&< KnewHs

FPor

AHYC COBOKYMMTENBHBLIA| MeyeHb HoroyenwcTe
oprad
TenecoH naeaTeneHaA A0AUNEHEIE  BpIOWHaA
Hora CemAnpoeog, HOTM  HepeHas Uenodka

MyckynaTtypa pakoobpasHbIX COCTOUT U3 NONEPEYHO-MOSIOCATbLIX BOSTOKOH,
dOPMUPYIOLLINX MOLLHbIE MbILLEYHbIE NYYKU. Hapy>XHbIW CKESeT MeLlaeT PocTy
XMBOTHOIO N Nepuoanyeckn nponcxoauT nNuHbka. B xxenyaoke paka obpasyetcs
napa ye4yeBuLeobpasHbIX «XXEPHOBKOB» U3 KapboHaTa KanbLuusl, 3TOT 3anac
No3BOMNsET ObICTpEee TBEPAETb NOKPOBAM paka, «>KEPHOBKU» McYe3aloT nocre
NUHBKWN.



[loomun >Xabpooskiwawue, Knacc Pakoobpa3sHsie (Crustacea)

Kuweynuk

Kenydok -

Haodznomouneid ——
eaHanud (mose)

[Todznomoynsili eaHenul lpyodHeie eaHenuu bprowHele eaHenuu

lNuwesapumernbHas cucmemMa COCTOUT U3 TPEX YacTen: nepeaHero, cCpeaHero
N 3aHero oTaAesioB KuweyHuka. XXenynok pasgerneH Ha ase 4yacTu:
XesameribHbIU U uedursibHbIU. B xeBaTtenbHOM oTaene NnponcxoanT
MeXaHN4YeCcKoe U3Menby4eHne Nnm ¢ NOMOLLbIO TpeX BONbLUMX YTONWEHNN
KYyTUKYNbl — «3y00B», a B LeAnTbHOM MuLLEBas Kalumua NpoueXnBaeTcs,
YNINOTHAETCS 1 MOCTYNaeT Jaree B CPEOHIOK KULLIKY.



[loomun >Xabpooskiwawue, Knacc Pakoobpa3sHsie (Crustacea)

Epowkgo (onoeorpyib
I I I
Cepaue LuToK Mozr AHTEHHYNA

Mepukapn QCcTUM Heny ok Mas AHTEHHA
/

CeMeHHUE

KHLW eYHHEK

RHTEHHaNEHaA

Yhonoaa
b A xeneza

&< KnewHs

FPor

AHYC COBOKYMMTENBHBLIA| MeyeHb HoroyenwcTe
oprad
TenecoH naeaTeneHaA A0AUNEHEIE  BpIOWHaA
Hora CemAnpoeog, HOTM  HepeHas Uenodka

B Hee OTKPbIBA€TCA MNPOTOK I'IVILLI,eBapVITeJ'IbHOVI XeJie3bl, KOTOpad BbIMNOJTHAET
q)yHKHMM nevyeHn " I'IO,EI,)KGJ'IYD,O‘-IHOI;I Xenesbl. 30ecb HE TOSTIbKO BbIAENSTCSA
nmneBapuTeribHbIE CpepMeHTbI, HO N NepeBapnBaeTCAd XUaKad nmueBas
Kawuua. nnmHHasa 3agHaa KMLWKa 3aKkaH4YMBaeTCsl aHalbHbIM oTBepCcTnemMm Ha
aHaribHou fionacTtu. XBocTa Y paKa, KaKk'y BCeX YIEeHNCTOHOINX, HEeT.



[loomun >Xabpooskiwawue, Knacc Pakoobpa3sHsie (Crustacea)

OPrAH -
BbIAEJIEHNA

KABPb/

G B oSy ons th i vt KPOBEHOCHAS CUCTEMA
OpeaHbl ObixaHUs nNpeacTaBreHbl X)XabpaMmm — nnacTuHYaTbiMy Un
BETBUCTbIMU TOHKOCTEHHBLIMW BbIPOCTaMU FPYAHbIX KOHEYHOCTEN N BOKOBbLIX
CTEHOK rpyaHON YacTu Tynosuila. PacnonoxeHsl oHM no 6okam rpyam B
XabepHbIX NONOCTAX, NPUKPbIBAEMbIX FONOBOrpyaHbIM NaHunpem. BTopas
napa 4desntocten cosepiaet o 200 MallyLmnx OBUXKEHNA B MUHYTY. Y MerKnx
pakoobpasHbIX XXabpbl OTCYTCTBYIOT.



[loomun >Xabpooskiwawue, Knacc Pakoobpa3sHsie (Crustacea)

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

CeMeHHUE

KHLW eYHHEK

RHTEHHaNEHaA

Yhonoaa
b a xeneza

&< KnewHs

FPor

AHYC COBOKYNMMTENBHBLIA MeyeHb HoroyenwcTe
oprad
TenecoH naeaTeneHaA AOAWNEBHBIE  BpHOWHAA
HOra Cemanpoeog, HOTM  HepeHas Uenodka

KposeHocHasi cucmema He3aMKHyTasi, COCTOUT 13 cepala B Buae
NSATUYroNbHOIrO MELLOYKa, PACMNONOXEHHOro Ha CMMHHOM CTOPOHE roroBOrpyaw,
N OTXOASILLIMX OT HEr0 HECKOMNbKMX KPYMHbIX KPOBEHOCHbLIX COCYA0B — nepeaHue
N 3agHue aopTbl. 13 HUX remonumMmda nanmesaeTcs B NOnocTb Tena,
npocay4ymMBaeTcs Mexay opraHamMu 1 NocTynaeT K abpam.



[loomun >Xabpooskiwawue, Knacc Pakoobpa3sHsie (Crustacea)

Eprowko Monoeorpyab
I | I
Cepaue LLuToK Mozr AHTEHHYNA

Mepukapn QOCTHK Henyaok Mazs AHTEHHA

CeMeHHUE

KHLW eYHHEK

RHTEHHaNEHaA

Yhonoaa
b a xeneza

&5 % Knewna

FPor

AHYC

COBOKYNMUTENBHBIN MNeyeHe Horo4enwcTe
oprad
TenecoH naeaTeneHaA AOAWNEBHBIE  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.



[loomun >Xabpooskiwawue, Knacc Pakoobpa3sHsie (Crustacea)

Epowkgo (onoeorpyib
I I I
Cepaue LuToK Mozr AHTEHHYNA

Mepukapn QCcTUM Heny ok Mas AHTEHHA
/

CeMeHHUE

KHLW eYHHEK

RHTEHHaNEHaA

Yhonoaa
b A xeneza

&< KnewHs

FPor

AHYC

COBOKY MMTENBHBIH| MNeyeHe Horo4enwcTe
oprad
TenecoH [NagaTeneHaAn A0AUNEHEIE  BpIOWHaA
HOra CemAanpoeog HOTM  HepeHas Uenodka

BreidenumernbHas cucmemMa npencTaBrieHa napou 3eneHblx Xxeres (noyek),
BUOOM3MEHEHHbIX LLefToMOaYKTOB. Kaxkabin opraH COCTOUT N3 Tpex YacTewu:
KOHLIEBOIro MeLlo4Ka (y4acCToK Lerioma), OTXoAsLEro oT Hero M3BMTOro KaHana
C XKenesncTblMn CTEHKaMN 1 MOYeBOro Ny3bips. MoyeBble ny3bipu
OTKPbIBAOTCS HapYXy Y OCHOBaHUS aHTEHH BblaeNNTENbHLIMY NopaMu.



[loomun >Xabpooskiwawue, Knacc Pakoobpa3sHsie (Crustacea)
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[Todznomoynsili eaHenul lpyoHeie 2aHenuu bprowHele eaHenuu

HepeHasi cucmema. LIHC cocTtonT 13 ronoBHOro mosra, OKOSiIorfioTOYHOro
HepBHOroO Korbua 1 Napbl GPHOLLHBIX HEPBHbLIX CTBOSIOB C FAHIIMAMUN B KaXK40M
cerMeHTe. Y 60nbLlUMHCTBA OECATUHOMMX PaKoB B OCHOBAHUN aHTEHHYI MMEIKOTCS
opraHbl paBHoBecusi. OHM coobLLatoTcAa ¢ BHELWHEN cpeaon, U BHYTPb nonagatoT
NEeCYNHKK, 3a CYET AaBreHNA KOTOPbIX pak BOCNPUHUMAET CUITy 3€MHOIO
TArOTEHMUA.



[loomun >Xabpooskiwawue, Knacc Pakoobpa3sHsie (Crustacea)

Eprowko Monoeorpyab
I | I
Cepaue LLuToK Mozr AHTEHHYNA

CeMeHHUE
KHLW eYHHEK

Yponoaa

AHYC

oprau

TenecoH MNMnagaTeneHasn

COBOKYNMUTENBHBIN

Mepukapn QOCTHK Henyaok Mazs AHTEHHA

RHTEHHaNEHaA
xeneza

&5 % Knewna

FPor

MeYyeHb HoroyenwcTe

AOOQUNBHBIE  BpHOWHEA

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).



[loomun XXabpooskiwauwue, Knacc PakoobpasHeie (Crustacea)

Haynnuyc 309a

Y 60nblUMHCTBA pakoobpasHbIX
pa3BuTne ¢ Metamopdo3om,
TUNNYHAsA NUYUHKA — Hayrnuyc,
CTOMNb Xe TUNM4YHas Ans pakoB, Kak
Tpoxodpopa anga nonuxet. Ans
BbICLLINX PAKOB XapakTepHa
NMNYKMHKa 303a.

Y peyHoro paka pasBuTue NpsiMoe, B KOHLIE 3VMbl CaMKW OTKIaabiBaloT
OMNSI0A0TBOPEHHbIE ALja Ha OptoLLHbIE KOHEYHOCTU. B Hayane neta 13 auu,
BbIXOAAT pavarta, KOTopble eLle A0Nro HaxoAAaTCcs nop 3aLlMTon caMKu, npsiyach
Ha ee OpIoLLKE C HUXHEN CTOopoHbl. Monoable pakm UHTEHCUBHO pacTyT U
HECKONbKO pa3 B roay NUHSIIOT, B3POCTble NUHSAIOT NULLL pa3 B roay.



[loomun XXabpooskiwauwue, Knacc PakoobpasHeie (Crustacea)

PakoobpasHble MMetoT 6onbLLoe 3HaYeHNE B MPUPOAE N XO3ANCTBE YENOoBEKa.
BecuncrneHHoe MHOXEeCTBO MUKPOCKOMUYECKMUX PpakoobpasHbIX, HAacensitoLmx
MOPCKME M NMPEeCHble BOAbl, CNyXaT NuLlen Ans MHOrMx BUaoB pbio,
KMUTOOOpPAa3sHbIX N APYIrMX XUBOTHbIX. JadHUK, LMKNIOMNbI, ANaNTOMYChI,
BokonnaBbl — MPeKpPacHbIA KOPM Afsi NPECHOBOAHbIX Pbl® N NX NNYMHOK.



[loomun >Xabpooskiwawue, Knacc Pakoobpa3sHsie (Crustacea)

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



[loomun XXabpooskiwauwue, Knacc PakoobpasHeie (Crustacea)

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

Otpsg JinctoHorne  WnTtHKU, gadoHUK
[Mogknacc Makcunnonogsl (MentocteHorne)
OTtpsan BecnoHorne  Llmknonsl

OT1psag YcoHorne MopcKne yTouku,
MOPCKME Xenyaw, CaKKyInHa

OTtpsan Kapnoeabl KaprnioBas BOLUb

[Mogknacc Beiclune paku

OTtpsan PaBHoHorMe  Mokpuubl
Otpsig PasHoHorve  bokonnassbl

Otpsig decatuHorne Paku, kpabsil,
KPEBETKU




[loomun >Xabpooskiwawue, Knacc Pakoobpa3sHsie (Crustacea)

@urnozeHusi. PakoobpasHble — APEBHSS rpynna YnNeHNUCTOHOMMX, B ICKONaeMom
COCTOSAAHMW BCTPEeYaroTCHa ¢ NpoTepo3onckom apbl. K nogrmny
TpunodbutoobpasHbie OTHOCATCA NOMHOCTbLIO BbIMEPLLUNE MOPCKNE
YSIEHUCTOHOIME, B CTPOEHUM Tera KOTOPbIX NPOABSAOTCA YepTbl CXOACTBA C
POOACTBEHHbBIM TUMOM KOSibMaTbIX YEPBEW.



S

[loemopeHue

UTo 0603Ha4YEHO Ha pUCyHKe noa undgpamu 1 — 247?
Kakoin Tmn KpoOBEHOCHOM CUCTEMBI Yy paka?

[ oe HaxoauTcs cepaue paka?

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

Kakne opraHbl paka oTBe4atoT 3a ocszaHne n oboHsaHmne?



[loOsedem umoau:

Kakue rnasa n Kkakoe 3peHue y pedHoro paka?

[ na3za chacemoyHsle, 3peHuUe Mo3au4Hoe.

CKOIMbKO N KaKNX KOHEYHOCTEW HaXoAuTCS Ha rofIoBHOM OTAEerne peyYHoro paka?
Kopomkue ycuku, OriuHHbIE YCUKU U mpu napbl Yerrocmed.

CKOIbKO N KaKNX KOHEYHOCTEWN Ha rPyAHbIX CErMEHTax Pe4YyHoro paka?

Tpu napbl Ho2o4vesrnrocmeu u nsms rnap Xxoo0usibHbIX HO2.

OCOBEHHOCTM CTPOEHUS XKenyaka pedHoro paka?

[lea omoderna — xesameribHbIU U U4eduribHbIU.

Uem npeactaBneHbl 1 rae OTKPbIBAKTCSA OpraHbl BblAENEHUs PeYHOro paka?
[Napa 3ereHbIX Xerne3 omkKpbI8aMCs Yy OCHO8aHUS YCUKOS.



