Trn YneHUcToHOrMe, Knacc
Pakoobpa3Hble



Obuwas xapakmepucmuka muna YneHucmoHoaue (Arthropoda)
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YneHncToHorne XXMBOTHbIE 3aHMMAaOT NEPBOE MECTO Ha 3eMrie No Yncny
BUOOB — nx 6onee 1 MrnH., 6onbLue, YemMm BO BCEX OCTalbHbIX TUMNax
BMECTE B3SITbIX.

PasHoobpasHbl cpedbl obumaHus YNeHUCTOHOIMX: NoYBa, Bo4a, BO3AyX,
NOBEPXHOCTb 3EMSIN, PACTUTENbHbIE, XXUBOTHbIE OPraHU3Mbl N YENOBEK.
[MoapasnenstoTcs Ha noaTunel: XKabpoodsiwawue (Branchiata),
Xenuuepossie (Chelicerata), TpaxeuHble (Tracheata).



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

MogTun XXabpoapbiwawyme MoaTtun Xenuueposble  [oatun TpaxenHble
Knacc PakoobpasHble Knacc lNaykoobpa3sHble  Knacc Hacekomblie, knacc MHOrOHOXKM
(30 000 BugoB) (70 000 BupgoB) (6onee 1 000 000 BuaoB)

BHewHee cmpoeHue. YneHnctoHorne — 0BYCTOPOHHE-CUMMETPUYHbIE
NepBUYHOPOTbIE XUBOTHbIE. TEno cerMeHTUpoBaHo. B 6onblunHcTBE
cny4vaeB CErMeHTbl 0ObeANHEHLI B TPU OTAENA: ronosy, rpyab U 6poLLKo.
MeT YSieHUCTble KOHEYHOCTU, PaCroSiIOKEHHbIE NOCermMeHTHO. CHapyXu
XXUBOTHbIE MOKPbITbl XUTUHU3UPOBAHHOM KYTUKYIOW. Mblwubl 0O6pa3oBaHbl
nonepe4vyHo-nosiocaTon MycKkynaTypou.



Obuwas xapakmepucmuka murna YneHucmoHozaue (Arthropoda)
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Obuwas xapakmepucmuka muna YneHucmoHoaue (Arthropoda)

Tun Ynenucronorue (Arthropoda)

MoaTun XKabpopgbiwauime Moatun Xenuueposble  [oaTun TpaxeiHble
Knacc PakoobpasHble Knacc NMaykoobpasHble  Knacc Hacekomble, knacc MHOrOHOXKM
(30 000 BugoB) (70 000 BupoB) (6onee 1 000 000 Buao.)

CmewaHHas rnosiocms mesia — MUKCOLENb, 0bpasoBaHHas NepBUYHON U
BTOPUYHOW MOMOCTAMM.

lNuwesapumeribHass cucmemMa COCTOUT U3 TPEX OTAENOB: NnepeaHen, cpegHeu
N 3agHen KULWOK. [oABNAKTCS CNOXHO YCTPOEHHbIE pasnnyHble TUMbI
POTOBbLIX annapartoB, YCNOXHAKTCA NMuLLeBapUTENbHbIE Xeresbl.
KposeHocHasi cucmema He3aMKHyTas. KpoBb U3 cocynoB nonagaet B CUHYChI
NOSIOCTU Tena, CMeLUnBaEeTCA C NOSIOCTHOM XUAOKOCTHIO U NO3TOMY
Ha3blBaeTca cemoriumapa. Cepaue pacnonoXeHo Ha CMHHOM CTOPOHE Tena.



Obuwas xapakmepucmuka muna YneHucmoHoaue (Arthropoda)

OpeaHbl ObixaHusi pa3HoobpasHbl. B cooTBeTCTBMU CO cpeaon obutaHusa
OHW npeacTaBeHbl opraHamMmn BOOHOIO AblXxaHns — xabpamu, opraHaMmu
BO34YLUHOIO AbIXaHUS — NEroYHbIMU MeLLKamMu 1 (Unun) TpaxessMmu.
Tpaxeun npeacTaBnsoT COO0M CUCTEMY Pa3BETBNEHHbLIX TPYOOUEK, BHYTPU
KOTOPbIX UMEIOTCA XUTUHOBLIE KOSbLa, HE dalolme CTeHKaM Tpyboyvek
cnagaTtbcs. OBMeH razamm mMexay TKaHAMU 1 Tpaxesimu nponcxogut 6es
ydacTua remonumdsbl, KOTopasi y HaCEKOMbIX TEPHAET AblXaTeNbHYH
doyHKumo. Kucnopon gocrtaBnseTcsl HEMNOCPEACTBEHHO K KITETKaMm
Pa3fNYHbIX TKAHEWN.



Obuwas xapakmepucmuka murna YneHucmoHozaue (Arthropoda)
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OpezaHbl 8bi0erieHUs NnpeacTaBneHbl aHmeHHasrlbHbIMU XKere3amu,
KOKcallbHbIMU XXefie3aMu U marbruauesbiMu cocyoamu,
OTKPbIBAKOLLMMNCS B KULLIKY.

HepeHas cucmema cxogHa no CTPOEHUI0 C TAKOBOW Y KOJSbYaTbIX YepBEW.
LleHTpanbHaa HepBHaA cucTemMa npeacrasfieHa ronoBHbIM MO3roMm,
PaCnoNOXeHHbIM Haf rMOTKOW, N OPIOLLIHOW HEPBHOM LIENOYKOW. bprowwHas
HepBHas Lieno4vka YCIoXHAETCS 3a CYET CNUAHUA HEPBHbIX Y3I10B B
FOSTOBHOM, rpyaHOM 1 6ptoluHoM otaenax. OpraHbl YyBCTB XOPOLLO
pa3BUTbI: CNIOXKHbIE IMasa, opraHbl O6OHSAHUS, BKyCa, criyxa, U
paBHOBECUA.



Obuwas xapakmepucmuka murna YneHucmoHozaue (Arthropoda)
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PasmHoxeHue. YneHnctoHorne — pasaeribHomnorble XXMBOTHbIE, MHOTUE —
C Bblpa)K€HHbIM MornoBbIM guMopdn3amMoM. PasButne kak npsimoe, Tak u ¢
MeTaMopd030M, MOMHbIM UM HEMOSTHbIM.



[loomun XXabpoosiwauwue, Knacc PakoobpasHkie (Crustacea)

CmpoeHue u xu3HedessmeribHocmek. HacuutbiBaetca 30 — 35 meic.
8u008 pakoobpasHbIX, BeayLmnx BoAHbIN 00pas Xn3HU. ToNbKO HEKOTOPbIE
BUAbI, TAKME KaK MOKPULIbI M CYXOMNYTHbIE Kpabbl, CMOCOOHbBI XXNTb Ha CyLLe.
Pasmepbl Tena oT gonen munnmMmeTpa 4o 3 M. 9TO camMas ApeBHASA rpynna
cpeau YNeHNCTOHOINX.

OTnnynTenbHbIMM OCODEHHOCTAMMU KIlacca SABNSETCA AblIXaHue npu
NOMOLLbIO XXabp. Y Menknx pakoobdbpasHbiX Xabpbl OTCYTCTBYIOT,
ra3o00bMeH NponcxoanT Yepes NoBEPXHOCTb Tena.

Ha ronoBHOM oTaene HaxoaaTca 0se rapbl yCUKO8, BbIMOMHSOLWNX
ocs3aTenbHYy0 1 OOOHATENBbHYIO PYHKLUN.



[loomun XXabpoosiwauwue, Knacc PakoobpasHkie (Crustacea)

KoHe4HOCTN pakoobpasHbiX — OBYBETBUCTLIE.
[MoaopobHee 0cCOBEHHOCTU CTPOEHUS Knacca
paccMOTpUM Ha npumMmepe pevHoro paka (Astacus
astacus). PeuHble paku BoOsTCS B pekax, o3epax C
NNCTbIM OHOM U KpyTbiMu Beperamun. BecessigHebl, ¢
HaCTynneHMeM TEMHOTbI Pakn BbIXOOAAT 400bIBaThb
cebe nuuy.




[loomun XXabpoosiwauwue, Knacc PakoobpasHkie (Crustacea)

BHewHee cmpoeHue. Teno cocTouT 13
royioBorpyan mn optowwka. osroeHolu omaoen Hecem
20/108HY0 siornacme U 4 ceameHma. Ha ronoBHOW
nonacTn HaXo4ATCS KOPOTKNE YCUKN — aHTEHHYIMbI
(opraHbl 060OHSAHKS). Ha nepBoOM CermeHTe
NMELIOTCA OSIMHHbIE YCUKU — aHTEHHbI (OpraHbl
ocs3aHuA). Ha Tpex ocTtanbHbIX — rnapa BepXHUX
4YemnocTen U ABe napbl HUXKHUX YENOCTEN.

B cocTtaB rpygHoro otaena BXoguT 8 ceaMeHmos:
nepBble TPU HECYT HOrOYEsOCTH, NPUHMMaKOLME
yyacTune B nogaepXxusaHnm n pasmernbieHnmn nuLlm.




[loomun XXabpoosiwauwue, Knacc PakoobpasHkie (Crustacea)

Kpome Toro, Ha HOro4enCcTsaX UMETCS Xabpbl,
KOTOpbI€ Y4aCTBYIOT B AbIXaHUW. 3@ HAMMU
pacnosioXeHbl NATb Nap XOAUIbHbIX KOHEYHOCTEN,
nepBble TPU Napbl 3aKaH4YMBAaOTCS KNELIHAMU, U3
KOTOPbIX NepBas napa o4YeHb KpynHas u cnyxat
AN 3alWnUTbl U ANS 3axBaTa MULLW.

YUneHnctoe nogsmxHOE BPIOLLIKO COCTOUT U3
wecmu ceamMeHmoes aHasribHou riornacmu. Ha
CerMeHTax HaxoauTcsd rno nape KoOHeYHocTen. Y
caMLIOB nepBasi 1 BTopas napa dptoLHbIX
KOHEeYHOCTEW BUOOU3MEHEHLI B COBOKYMUTENbHbLIN
opraH. ¥ caMku nepsas rnapa KOHE4YHOCTEU CUNbHO
YKOpO4eHa, K ocTalnbHbIM NPUKPENSIAITCA auua u
MOSi0db. 3akaH4mBaeTcst OGPIOLLKO XBOCTOBbLIM
naBHUKOM, 06pa3oBaHHbIM LLECTOW Napom
LLUMPOKUX OBYBETBUCTLIX MN1IAaCTUHYATbIX
KOHEeYHOCTEN N aHanbHOW YNOLWEHHON NonacTbio
Ha MesibCOHe.




[loomun XXabpoosiwauwue, Knacc PakoobpasHkie (Crustacea)

Takum obpasom, TeNo pe4yHoro paka Ha4YnmHaeTcs
20J/108HOU sloriacmaio, 3a KOTopou cnenyrot 18
ceaMeHmMos8 N 3akaH4YNBaETCSA aHaslbHoU
Jsiornacmaeio.

UeTblpe ronoBHbIX 1 BOCEMb TYNOBULLHbBIX
CErMEHTOB CPOCNNCb U 0bpasoBanu ronoBorpyab,
3aTeM NOeT WeCTb BPIoLLIHbLIX CEFMEHTOB.

[lokpoekl meria pakoobpasHbIX NpeacTaBrieHbl
XUTUHN3NPOBAHHOW KYTUKYron. B
nepndepuvecknx criosax KyTUKynbl OTKNaabiBaeTCs
N3BECTb, B pe3ynbrate Yero noKpoBbl paka
CTaHOBSATCH XXECTKUMU N NPOYHLIMU. BHYTPEHHUN
CITOW COCTOUT U3 MATKOro U 3MnaCTUYHOrO XUTUHA.
KyTukyna obpasyeT HapyXHbin ckeneT. [NaHumpb
3alUnLLAET Teno OT BHELUHMX BO3OEUCTBUN U
CITY>XUT MEeCTOM A5 NPUKpeneHns MblLlL,.
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Myckynatypa pakoobpasHbIX COCTOMUT U3 NONEPEYHO-NONOCaThbIX BOSTOKOH,
dbopMUPYOLLINX MOLLHbIE MbILLEYHbIE MYYKN. Hapy>XHbIW cKeneT meLlaeT
POCTY XXMBOTHOIO U NepMoanveckn NponcxoauT NnHeKa. B xxenyaoke paka
obpa3syeTcs napa YeyeBnLEeODpPasHbIX «KEePHOBKOB» U3 KapboHaTa
KanbLUMsl, 3TOT 3anac no3BondeT ObICTpee TBEpPAETb NOKPOBaM paka,
«KEPHOBKN» MCYE3aloT NOCSE NIMHBLKM.



[loomun >Xabpooskiwawue, Knacc Pakoobpa3sHsie (Crustacea)
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[TodznomoyHbIl 2aHeAul [pyoHele eaHaauu bprowrsie eaHzauu

[TuwesapumeribHas cucmema COCTOUT U3 TPEX YacTel: nepeaHero,
CpenHero 1 3agHero oTAenoB KulleyHuka. XXenyaok pasgeneH Ha ase
4yacTu: xesamersibHbIl W UedusbHbIl. B xeBaTenbHOM oTaene npoucxoauT
MeXaHMYEeCcKoe U3MeNbYEeHME MULLIM C MOMOLLLbH TPEeX 60MNbLUMX YTOMNLEHWU
KYTUKYIbl — «3y00B», a B LieAUNbHOM NULLEBAs KalluuLia NPoLEXnBaeTcs,
YMIOTHAETCS U NOCTYNaeT Jarnee B CPeaHIo KULLIKY.
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B Hee OTKPbIBAETCA MNMPOTOK I'II/ILLI,eBapMTeJ'IbHOIZ XKeJle3bl, KOTopas
BbIMNMOJIHAET beHKLI,MI/I neyeHn u I'IO,EI,)KeJ'IyD,O‘-IHOI7I Xenesbl. 30eCb HE TOSMbKO
BblAENAKOTCA NMULEBApPUTESIbHbIE CbepMeHTbl, HO U NnepeBapunBaeTcAH
Xnakas nuueBas kawmvua. OdnuHHaa 3agHas KUwka 3akaH4ymBaeTcsd
dHallbHbIM OTBEPCTNEM Ha aHarnbHOW nonacTtu. XBocTa Y paKa, KaK'y BCeX
YJI1EHUCTOHOIUX, HET.



[loomun >Xabpooskiwawue, Knacc Pakoobpa3sHsie (Crustacea)
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u o6pa3y/omc,q us ux qacmeu.

OpeaHbl ObixaHUsl NpeAcTaBneHbl X)xabpamy — nnacTMHYaTbIMU UNn
BETBUCTbIMW TOHKOCTEHHbIMU BbIpOCTaMW FPYAHbIX KOHEYHOCTEN U BOKOBbIX
CTEHOK rpyAHou Yyactu TynoBuLla. PacnonoxeHbl OHW No 6okam rpyan B
>abepHbIX NOMNOCTAX, NPUKPbIBAEMbIX FONOBOIrPYAHLIM NaHUMpem. Y

MENKMUX pakoobpasHbIX Xabpbl OTCYTCTBYIOT.
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KpoeeHocHas cucmema He3aMKHyTasa, COCTOUT 13 cepaua B Buae
NATUYrOfIbHOro MeLLOYKa, pacrnosioXXeHHOro Ha CMHHOW CTOPOHE
rofIoBOrpyau, 1 oTXo4aWmx OT HEro HECKOSTbKUX KPYMHbIX KPOBEHOCHbIX
COoCyaoB — nepegHue v 3agHue aopthl. M3 HUX remonmmada n3nmBaeTcy B
NOMoCTb TENa, NPocavYnBaETCA Mexay opraHaMmum 1 NocTynaeT K xabpawm.
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OkuncrneHHas remonumMmda NocTynaeT B OKONOCEPAEYHYIO CYMKY N Yyepes
OTBepPCTUSA (TpU Napbl) BHOBb BO3BpaLlaeTcs B cepaue. emonumda
pakoobpasHbIX MOXET ObITb 6eCLIBETHON, KpaCHOBATOW OT reMmornobuHa u
rony6oBaTton OT reMoLmaHunHa.
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BbiOenumernbHas cucmema npeacraBrneHa napon 3eneHbix Xxenes (novek),
BUOOU3MEHEHHbIX LIefTIoMOAYKTOB. KaXkabli opraH COCTOUT U3 TPEX YacTeu:
KOHLEBOro MeLlo4ka (y4acToK Lenoma), oTXoasuwero oT Hero U3BUToro
KaHana C XXerne3ncTblMy CTEHKaMM U MOYEBOIo Ny3bipsa. MoyeBble ny3bipu
OTKPbIBAOTCSH HAPYXKY Y OCHOBAHUA aHTEHH BblAENMUTENbHBIMU NOPaMM.



[loomun >Xabpooskiwawue, Knacc Pakoobpa3sHsie (Crustacea)
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[TodznomoyHbIl 2aHeAul lpyoHele eaHenuu bprowHsie eaHzauu

HepeHas cucmema. LIHC coCTOUT 13 ronoBHOro Mo3ra, OKOJSIorfioTO4HOro
HEPBHOrO KomnbLa 1 Napbl OPHOLHbLIX HEPBHLIX CTBOMOB C raHMUAMK B KaXXa0M
cermeHTe. Y 60nblUMHCTBA AECATUHOMMX PAKOB B OCHOBaAHWUU aHTEHHYI
NMeEIDTCS opraHbl paBHoBecusa. OHKM coobLLaroTca ¢ BHELLHEN Cpeaon, u
BHYTPb nonagaroT NECYMHKM, 3a CHET AaBIIEHNS KOTOPbIX pak BOCMPUHUMAET
CUNy 3€MHOro TArOTEHUA.
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[nasa y paka croxHble, dpacetodHble. Kaxabiv rfias cCocTouT U3 MHOXeCTBa
MENKMX rMasKoB, Yy PEYHOro paka ux donee Tpex Tbic. Kaxablin rnasok
BOCMNPUHMMAET YacTb NpeaMeTa, a U3 X CyMMbl CKnagbiBaeTca obuwas
KapTuHa (MO3an4Hoe 3peHne).



[loomun >Xabpooskiwawue, Knacc Pakoobpa3sHsie (Crustacea)

Pa3vHoxeHue u pazsumue. B KOHUE 3UMbl CaMKU OTKIaabiBatoT
OnNnNoAOTBOPEHHbIE snLa Ha DPIOLLHbLIE KOHEYHOCTW. B Havyane neta us auu
BbIXOAAT padara, KOTopble eLle 40SIr0 Haxoa4AaATCsA NoA 3aLlunuTon CaMKu,
npsiyacb Ha ee BptoLlKe C HMXKHEW CTOPOHLI. Monoabie pakn MHTEHCUBHO
PacTyT N HECKOSbKO pa3s B ro4y NMHAT, B3POCHble NMIMHAKT NULLb pas B roay.



[loomun XXabpoosiwauwue, Knacc PakoobpasHkie (Crustacea)

Pakoobpa3sHble nMetoT bonbLLIOe 3Ha4YEHNE B NMPUPOLE N XO3ANCTBE
yernoseka. becuncneHHoe MHOXECTBO MUKPOCKOMNYECKUX
PakoobpasHbIX, HACENAOLLNX MOPCKNE N MPECHbIE BOAbLI, CNy»XaT MULLEN
Ona MHOMMX BUOOB pblO, KNTOODOPAa3HbIX U APYrnX XXUBOTHbIX. JadHun,
LMKIONbI, AManToMycbl, boKonnaBbl — NPEKPACHbIM KOpM A5s
NPECHOBOAHbLIX PbIO N NX FINYNHOK.



[loomun >Xabpooskiwawue, Knacc Pakoobpa3sHsie (Crustacea)

MHorue pakoobpasHble SABNATCA KPYNMHbIMW MPOMbICIIOBbIMW BUOaMM,
Harnpumep: oMapbl, Kpabbl, MaHrycTbl, KPEBETKU, pedHble paku. Mopckue
pakoobpasHble cpeaHnX pa3MepoB UCMONb3YHOTCH YerTOBEKOM A1
NPUroTOBNEHUA NMUTATENbHOM DENKOBOW NacThl.
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[loomun XXabpoosiwauwue, Knacc PakoobpasHkie (Crustacea)

EcTb pakoobpasHble, Beayume napasntmieckmuin obpas xmnsHu. Takosa
KaprnoBasi BOLLb — KOXHbI napasuTt KapnosbiX pbl6. MHormne
XXabpoHorue, HanpuMep paku, WMUTEHb, NMPU MacCoOBOM pPa3BUTUN
HaHOCAT OLLYTUMbIWA YPOH Monoau pbib, BblpalimBaeMon B NpyaoBbIX
X03dncTBax. HekoTopble BUAbI LIMKIOMNOB — MNPOMEXYTOYHbIE XO351EBa
NEHTOYHbIX YepBen (Hanpumep, rieHTeua LWMpPOoKoro).
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[loomun >Xabpooskiwawue, Knacc Pakoobpa3sHsie (Crustacea)

®unozeHus. Pakoobpa3sHble — ApeBHSAs rpynna YneHUCTOHOMX, B
MCKOMaeMOM COCTOSIHUM BCTPEeYaloTCs C NpoTepPOo30nckon apbl. K
noatTuny TpnnodbutoobpasHbie OTHOCATCS MOMHOCTLIO BbIMEpPLLNE
MOPCKNE YNEHUCTOHOIME, B CTPOEHUM Tena KOTOPbIX NPOSABSAIOTCH
4yepTbl CXOACTBA C POACTBEHHbLIM TUMOM KOSbYaTbIX YEPBEN.



