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1. KOHCHEKT JEKIUI
1. 1 Jexknus Ne 1 (2 gyaca).

Tema: «IIpeamer u 3axa4n Kypca»

1.1.1  Bomnpocsl JieKIuu:

1.1. 300101 KaKk KOMIUIEKCHAs! HAyKa.
1.2. 3HaueHne 300JI0TUH KaK HAYKH.

1.1.2  KparTkoe coaep:kaHue BONPOCOB:

3.1. 300/10rMs1 KAaK KOMILIEKCHAasI HAYKA.

3oosorusi Kak Hayka O J>KMBOTHBIX. VcTopusi pa3BUTHUS TIPEACTaBIEHUM O >KUBOTHBIX H
(GYHKIMOHATBHO OMM3KMX K HUM OpraHM3Max: OT ApHCTOTeNs 10 Hamux aHei. XIX B. — poib
Majaeo0NOI0THH, CPAaBHUTEIBHON SMOPUOJIOTUN U SBOJIIOLIMOHHBIX UIEH B CTAHOBICHUHM 300JI0THH.
XX B. — (opMHpOBaHHE TEOPETUYECKUX OCHOB COBpEeMEHHOH 30oioruu. KopeHHOW mepecMoTp
ABOJTIOIIMOHHBIX OTHOIIEHW MHOTHX TPYIII SBKAPHOT (0COOEHHO OJTHOKJIETOYHBIX) B KOHIIE XX B.

dunoreHeTHYeCcKas CHUCTEMATHKa JKUBOTHBIX M WX B3aUMOOTHOLICHHS C JAPYTUMH
sBKapuotamu. llenecooOpa3HOCTh pa3feneHus MNPOTHCT (MPEUMYIIECTBEHHO OJIHOKJIETOYHBIX
ABKAPUOT) M HACTOSIINX (MHOTOKJIETOYHBIX) KUBOTHBIX. Pa3HOOOpa3ue )KMBOTHBIX, €0 3HAYCHHUE U
sBomronus. JKuBoTHBIE B OMocdepe 1 B )KU3HHU YETIOBEKA.

300J10THSI — HayKa O )KHUBOTHBIX, COCTABIISIET YACTh HAYKH O JKUBBIX CYIIIECTBAX, OMOJIOTHH.

[IpenMeToM 300J0THH CIY)KUT H3y4y€HHUE XKMBOTHOTO MHUpa MO OTHOUICHHIO K CTPOCHHUIO U
OTIIPABJICHUSIM TEJIa )KUBOTHBIX, UX PA3BUTHUIO, PACIIPENICICHHIO 110 3eMJIe, B3AUMHBIM OTHOIICHUSIM
UX IO CTPOEHUIO M MPOUCXOXKIACHUIO W OTHOILIEHUSM K OKpyKarouiemy mMupy. BBuay orcyrcrBus
PE3KOM TPaHUIIBI MEKTY PACTCHHUSIMH U )KMBOTHBIMH, 00JIACTH 300JIOTUU COMPUKACACTCS C 00JIaCThIO
OOTaHUKU U /10 WU3BECTHON CTENEHH CMEIIMBAETCA C HEI B YYEHHH O HU3IIMX MPEACTaBUTEISAX
o0eux rpym.

OTtznen 300J10THH, TOCBSILEHHBIM W3YYEHHUIO CTPOCHHS >KMBOTHBIX, HOCUT OOIlee Ha3BaHUE
MOP(OIOTHH.

N3ydyeHue cTpoeHUs )KUBOTHOTO WJIM W3BECTHOM TPYIIbI )KUBOTHBIX, HE3aBUCUMO OT JIPYTHX,
COCTABJISIET MPEAMET OMUCATEIbHOM aHATOMHUU; €CJIU K€ CTPOCHUE >KMBOTHBIX HM3y4aeTCs IyTeM
CpPaBHEHHUS pa3IUYHbIX (OpPM, TO 3Ta OTpaciab 300JOTUU TMOJy4aeT Ha3BaHUE CPABHUTEIbHOM
aHaToMUU; OOIIeH 3a1a4ueil mocueHel SBISIeTCS BEISICHEHHE 3aKOHOB CTPOSHUS )KUBOTHBIX.

ToHuailiiee cTpoeHue KUBOTHBIX, U3Yy4aeMO€E C MOMOIIbI0 MUKPOCKOIIA, CIYXKHUT MPEIMETOM
0co00# oTpaciu MOP(OIIOTUN — TUCTOJOTHH, HO TaK KaK MEXIY U3YYCHHUEM CTPOCHHSI KUBOTHBIX
0e3 BCIIOMOTaTeNbHbIX ONTHYECKUX CPEJICTB U H3YYCHHEM C IOMOILIBIO ONTHYECKUX MNPUOOPOB
(IpOCTBIX W CJIOKHBIX MHKPOCKOIOB) HE CYILECTBYET PE3KOM, OMpEeNeNeHHON TIpaHullbl, TO U
00J1aCTh THUCTOJIOTUM HE OTTPAaHWYEHA OTPE/ICIICHHBIM 00pa30M OT 00JIaCTH aHATOMUH.

OTnpaBneHus: TeNla KUBOTHBIX COCTABIISIIOT MPEaMET (PU3HOIOTHH; (PU3UOIOTHS MOXKET OBITh
HaIpaBlieHa K BBIACHEHUIO JIEATEIbHOCTH U3BECTHOTO ONpEAENIEHHOr0 OpraHu3Ma, MpU4eM Ipyrue
paccMaTpuBalOTCs JIMIIbL HACTOJIBKO, HACKOIBKO A3TO HEOOXOMUMO Ui TOHHMAHWS SBIICHUH,
MPOUCXOJIIIMX B HM3y4aeMOM >KMBOTHOM, WM e (DU3MOJOrus, Ha3blBaeMas B TAaKOM Clydae
CPaBHHUTEIBHOM, M3y4aeT BCEX XMBOTHBIX C TOYKHU 3PEHUS UX OTIPABICHHH, CTPEMSCh BBISICHHUTH
oO011re 3aKOHbI U3y4aeMbIX SBJICHUI.

OcoObrif oTAen (U3NOJIOTUN KUBOTHBIX COCTaBISIET yUYE€HHUE O TCUXHYECKON KU3HU UX —
300TCUXOJIOT U

OTHOIIIEHUS KUBOTHBIX K OKPYKAIOIIEMY MUPY COCTABJISIOT MPEAMET OMOIOTHH KUBOTHBIX B
TECHOM CMbICJIE ciioBa (B 0ojee MIMPOKOM CMBICIE OMOJOTHEN Ha3bIBAeTCsl COBOKYIHOCTh HAayK O
KHUBBIX CYIIECTBAX); 3/1€Ch MBI TOXE MOKEM UMETh JIEJI0 WIIH ¢ OMOJIOTHEH JAaHHOTO KUBOTHOTO WIJIH
c oOmeli OwWonorMel J>KMBOTHBIX, €CIM HCCICAYIOTCS OOIrMe 3aKOHBI COOTHOUIEHHUH MEXITy
KUBOTHBIMHU U OKPY>KAIOIIIUM MHPOM, KaK OPTraHWYECKHUM, TaK U HeopraHuieckuM. CroJja OTHOCHUTCS
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M3y4YeHUE BIIMSHUS HA KMBOTHBIX PA3JIMYHBIX BHEIIHUX YCIOBUW: TEeMIEpaTyphl, CBETa, COCTaBa
OKpy)Xarolied cpeabl, e€e (U3NYECKUX CBOICTB, HaBJICHUS, [BMXKEHUS WM HEMOABIKHOCTH
OKpY>Kalollle Cpellbl U T. J., a TaKK€ OTHOIICHUI K JPYIMM OpraHu3MaM, KOTOPBIE SIBISIOTCS UX
Bparamu, 100bI4eii, CPeICTBOM 3aIUTHI, HCTOYHUKOM MUIIH U T. [I.

He orpanunuuBasich U3ydyeHUEM >KMBOTHOTO B €0 B3POCIIOM, PA3BUTOM COCTOSIHUM, 300JIOTHUS
paccMaTpuBaeT, Kak pa3BUBAETCS KUBOTHOE MPEXkAE, YEM JOCTUTHET B3POCIOT0 OKOHYATEIHHOTO
COCTOSIHMSI; 3Ta OTpAcib 300JIOTUM HA3bIBAETCA WMCTOPUEH pa3BUTHUS, WIM OHTOTCHUEH, WIIU
smOpuonorueid. B cocraB sMOpHOIOrUM BXOAUT, KaK M3y4€HUE SIBJICHUM MPOUCXOASIIUX BHYTPH
siil1a, COOCTBEHHO SMOpPHMOHAILHOE Pa3BUTHE, TaK M TEX HM3MEHEHMI, KOTOPBIC COBEPIIAIOTCS B
KUBOTHOM 3aT€M — IMOCTAIMOPHOHATILHOE Pa3BUTHE.

B3auMHble OTHOIIEHUSI MEX]Y >KMBOTHBIMH MOTYT pacCMaTpUBaTbCA C TOYKH 3pPEHUS
MIPOMCXOXACHUST UX; OTpaciib 300JI0THUH, CTPEMsINascs BBISICHUTH, KaK Pa3BUBAJIOCh >KMBOTHOE
[[aPCTBO, IMYTEM KaKWX HM3MEHEHUH U TOJ BIMSHHEM KakuX (DaKTOpPOB BhIPAOATHIBATINCH HOBBIC
(GOpMBI KMBOTHOM JXKM3HU UM B KAKUX OTHOILIEHHUSX TE€HETHYECKUX (MO0 MPOUCXOXKICHUIO) CTOSAT
MeXIy co00I0 pa3TUYHbIC TPYIIHI )KUBOTHBIX, — HOCUT Ha3BaHUE (DMIIOTCHHUH )KUBOTHBIX. 3a/1adyeid
ee SIBJIIETCS YCTaHOBJIEHHE MeHEeaOTUH )KMBOTHOT'O 11apCTBa.

BBuny rpomagHOro KoJM4ecTBa BHMJIOB KMBOTHBIX (YHCIO KOTOPBIX OMPEAENsIoT
npubmumsutenpbHo B 200000) siBisieTcss HEOOXOIUMOCTH B TPYNIHPOBKE KUBOTHBIX C IIENBIO
obzneryenust n3yueHus ux. CpaBHEHHE CTPOEHUS KUBOTHBIX B UX B3POCIOM COCTOSIHUM OKa3bIBaeTCs
9acTO HEIOCTATOYHBIM, TaK KaK >KUBOTHBIC, MOTYT B CBSI3U C 00pa3oM >KHM3HH (OCOOCHHO, IMOJ
BIUSHUEM Mapa3UTHUYECKOTO WIM CHUISYEro oOpas3a JKHU3HH), MOJIBEPraTbCs TaKUM H3MEHEHHSM,
KOTOPBbIE€ COBEPIIEHHO CKPBIBAIOT UX UCTUHHYIO MPUPOAY; CYLIECTBEHHYIO MTOMOILb IIPU BBISICHEHUU
OJIM30CTH MEXTY COO0I0 Pa3IMYHbIX )KUBOTHBIX OKa3bIBAET U3YUYECHUE UX SMOPHOJIOTHH, TaK KaK MpH
3TOM >KMBOTHBIE MPOXOASAT YACTO M3BECTHBIE CTAIUU PA3BUTHSA, MO3BOJISIOLUIME C YBEPEHHOCTHIO
MPUYUCIATh TaHHYI0 COMHHUTENbHYIO (pOopMy K TOM mnM Jpyroi rpymme. PesyiabTatoM u3ydeHwus
CTPOEHUSI U MCTOPUU PA3BUTUS JKUBOTHBIX SIBISETCA BO3MOXKHOCTH TOYHOM, ONpeneneHHON
XapaKTepUCTUKU MX UM €CTECTBEHHOM TIpYNIHUPOBKH, KIAaCCU(PUKAUU HMX Ha OCHOBAHHUU
NENUCTBUTENBHBIX, CYIIECTBEHHBIX, & HE YUCTO BHEUIHUX CXOJICTB U pazinyuil. XapakTepucTuka u
KJ1accuUKalus )KUBOTHBIX CIyXaT MpeIMeToM cucTeMaTuku. He 1oBoibCTBYsCH Kiaccudukaimei
Ha OCHOBAHMM JEHCTBUTENHLHOIO CXOJCTBA CTPOEHUS M Pa3BUTHUS JKUBOTHBIX, COBpPEMEHHAas
300JI0TUS CTPEMUTCS TPYNINHUPOBATH MX Ha OCHOBAHWU KPOBHOTO HUX pOJICTBA, IOJOXKUTH B
OCHOBAaHHME CUCTEMbI I€HEAJIOTHIO JKUBOTHOIO 11apCTBA.

Cyl111ecTBEHHYIO POJIb MO0 OTHOIIEHUIO K CPABHUTEIBHOM aHATOMHUH U K (PUIOTEHUU KUBOTHBIX
UrpaeT U3yYEHUE UCKOMAEMBIX OCTATKOB JKUBOTHBIX, KHUBIIUX B MIPEKHUE T€OJTOTUUECKHE FMOXH —
MaJICOHTOJIOTUS KUBOTHBIX WJIM 300MaJICOHTONIOTHSL.

Baxknyio orpaciab 300J10rMM MpEACTaBISECT B HOBEWILIEE BpeMsl YUYEHHE O paclpeiesieHUu
KUBOTHBIX Ha 3emiie — Teorpadus >KMBOTHBIX WM 30oreorpadgus. Ha ocHoBanum Qaxrtos
pacmpe/ieNieH s )KUBOTHBIX U C TIOMOIIBIO MMaJCOHTOIOTHUH, T€OJIOTHH U 00IIel OMOIOTHH JKUBOTHBIX
300reorpadusi CTPEMUTCS BBISICHUTH MIPUUMHBI U 3aKOHBI COBPEMEHHOI'O PaCIpeeIeHUs )KUBOTHBIX.
C ToukM 3peHHs] COBPEMEHHBIX BO33PEHUI HA MPOUCXO0KICHHUE KUBOTHOTO LIAPCTBA pACIIPECICHUE
KUBOTHBIX €CTh TaKOM K€ pe3yibTaT psAla MPEALIECTBYIOIIMX YCIOBUH, KaK U caMO€ CTpOEHHE
KUBOTHBIX; BMECTE C TE€M, 300reorpadust sBISETCS ICHHBIM KPUTEPUEM JIJISl MIPOBEPKU MOTOKCHHMA
TEOPUN MTPOUCXOKACHUS KUBOTHBIX.

Bce nepedncieHHbIe OTpacin 300JI0THH HAXOISATCS B TECHOU CBSI3U MEXIy c00010, Ipecieays
CBOM CIIELUAIbHBIE 1[EJIH.

Best 30050rust pacniaaeTcst Ha OOIIYIO U CTICIUATBHYIO.

[IpenMeToM TmepBOM CIYXKHUT H3yYeHHE JaHHBIX U 3aKOHOB, OTHOCALIUXCS KO BCEMY
KUBOTHOMY MHUPY; IPEJAMETOM BTOPOM SIBISETCS JETaJbHOE H3yYEHUE OTIEIbHBIX TPyNN Ha
OCHOBaHUU OOIIMX BO33PEHUI1 300JI0THH.

Otmensl cHenUalbHON 300JI0THH HOCSAT OCOOBIC HAa3BaHHUA IO TEM TPYIIaM, KOTOPBIM
MOCBSIIICHBI: Hayka O MJICKONUTAIONUX — MaMMOJIOTUS, O NTUIAX — OPHUTOJIOTHUS, O
MIPECMBIKAIONINXCS — TEPIETONOTHs, O 36MHOBOJHBIX — 0aTpaxoyioTus, ppl0ax — HUXTHOJOTHS,
MOJITIOCKaX — MAaJIaKOJIOTUsl, HACEKOMBIX — JHTOMOJIOTHSI, TayKaX — apaxHOJIOTHs, TIUCTaX —
TeJIbMUHTOJIOTUS, TYOKaX — CIHOHTHOJIOTHUS; IPYTHE MOT00HBIE Ha3BaHUSI MEHEE YIIOTPEOUTEIHHBI.



OT TeopeTHUEeCcKO 300JI0TUH, UMEIOIIEH LEIbI0 YUCTO HAYYHOE U3yUYCHHUE KUBOTHBIX CIICAYET
OTJIMYATh MPHUKIATHYIO 300J0THI0. ONMUpasch Ha JaHHBIE TEOPETHUYECKOW 300JIOTHH, MPHUKIIAIHAS
300JI0THSI HM3y4aeT MHBOTHBIX MCKIIOYUTEIBHO C TOYKH 3PEHUS HSKOHOMHYECKUX HHTEPECOB
YeJI0BEKa, C TOUYKH 3PEHHS MX IOJIb3bI WIIH Bpea (MPSIMBIX WM KOCBEHHBIX), CIOCOOOB OXpaHEHMUS,
pPa3sMHOXEHHUs WIM HAIpOTUB, UCTpeOeHus ux. Becbma BakHOE 3HAUYEHUE TOIYYMIH JIBE OTPACIH
MPUKIATHON 300JI0TUM — TPHKIAAHAS HSHTOMOJOTHS (Hayka O HACEKOMBIX) W IPHKJIAIHAS
UXTHOJIOTHS (HayKa O PbIOax).

3.2. 3HayeHUe 300JI0T'MH KAK HAYKH.

TpyaHO mepeorieHuTh TO 3HAYEHUE, KOTOPOE UMEET 300JI0THUECKas HayKa.

Cpenu MHOTOYHCIIEHHBIX J>KMBOTHBIX HEMAlI0 IICHHBIX IS TOCTOJAcTBa (OpM, KOTOpPHIE
MOCTABJISIOT YEJIOBEKY MHILY W CBIphE JJII MHOTHX OTpacieil mpombinuieHHOCTH. K oObekTam
MIPOMBICIIA OTHOCSITCSI paKooOpa3HbIe, MOJUTFOCKU, HEKOTOPBIE UTTIOKOKUE.

[Tuenpl marOT YeNoOBEKYy MeJ M BOCK. MHOTHE MO3BOHOYHBIX SIBISIIOTCS KOPMOBOW 0a30¥ yis
MIPOMBICIIOBBIX pBIO, Hampumep B KacmuiickomM Mope akKIUMaTH3UPOBaHbI MHOTOIIETHHKOBBIX
KIJIbYAaKUB HEPEHCa, 3TO 3HAYNTEIIHLHO YKPEIUIO KOPMOBYIO 0a3y OCETPOBBIX.

becnio3BoHOUHBIE HMMEIOT 3HAaYe€HHWE B  O0pa3oBaHWM TIOYBBI  (JIOKACBBIE  YECPBH).
Cpenu Gecrio3BOHOYHBIX JKUBOTHBIX €CTh MHOTO (hOpM, KOTOpBIE HAHOCAT OOJBIION ymiepd - 3To
HaCEeKOMBbIE, KJIEIIH, PSJT HEMATOI.

1.2. Jlexmusa Ne 2 (2 gyaca)
Tema: «IIponcxoskaeHHe MHOTOKJICTOYHBIX )KHBOTHBIX. HU31IMe MHOTOKJIETOYHBIE, HX
(ustorenus».
1.2.1. Bompock! nekuuu:
1.1 Teopuu I'ekkenst 1 MeyHukoBa.
1.2 Tun nnako3oa, IPUMUTUBHOE CTPOEHHE KaK MHOTOKJIETOYHOI'O OPTaHU3Ma.
1.3 Tun I'y6ku. XapakTepucTruka ry0oK Kak OpraHU3MOB, CTOSIIIUX Ha KJIIETOYHOM YPOBHE.
1.4. ®unoreHus miako3o0a u ryook.
1.2.2 Kpartkoe coaep:kaHue BOIIPOCOB

3.1 Teopuu I'ekkessi u MeyHUKOBA

[To BrosiHE 0OBEKTUBHBIM MPUYMHAM MBI HE MOXEM C YBEPEHHOCTHIO 0003HAYHTh UCTHHHBIC
MyTH BO3HUKHOBEHHMS MHOTOKJIETOYHBIX OpraHu3mMoB. OJHAaKO Ha TMPOTSKEHUU HCTOPUU
OMOJIOTMM HEMAaJI0 YYCHBIX NBITAIMCh OTBETUTH Ha 3TOT Bompoc. M B kadecTBe WX Haclemaus
CEeTOJIHSI CYIIECTBYET OECUMCIICHHOE MHOXKECTBO HAYYHBIX U €Ille O0IbIle OTKPOBEHHO HEHAYYHBIX
TEOpPHIl TMPOUCXOXKICHUS MHOTOKJIETOUYHbIX. Hambonee W3BECTHBIMH CUMTAIOTCS THUIIOTE3BI
O.I'exxens, U.M1.MeunukoBa u . Xamxu.

[To MHeHHIO Hemenkoro Ouonora DpHcera ['ekkens (1874), MHOTOKIIETOUHBIC MPOU3OILIH
OT BBICOKOOPTAHM30BAHHBIX  KOJOHUAIBHBIX MPOCTEHINNX  I[IAPOBUAHOW  (OPMBL.  ITH
MHKpPOOPTraHU3Mbl HE MOTYT CUHUTAThCA MHOTOKJIETOYHBIMH, ITOCKOJIbKY BCE€ KIETKH Yy HHUX
OJIMHAKOBBIE U OHU PACIIONIOKEHBI B ONUH CIIOU. [logBienne nByxcionHocT I'eKkKenb CBA3bIBaNI €
MPOIIECCOM HMHBarkHaIlMU, IO aHAJIOTHU C H3BECTHBIM CHOCOO 00pa30BaHUs JBYXCIOWHON
racTpyJbl U3 OJTHOCIOWHOMN OJIACTYIBI (TE K€ CaMble COOBITHSI TPOUCXOIAT, €CITU MPOTKHYTh CTEHY
¢byTOOIBRHOTO MsYa M HaXaTh Ha Hero). KiieTku, okazaBmimecss MpuU TOM BHYTPH, HE MOTJIH
COXPaHSTh CBOETO TMPEKHEro CTpoeHWs © GyHKOUH. [lo3TOMy OHHM JOMKHBI — OBLIH
BHJION3MEHUTHLCS U BBITIONHATH, TJIABHBIM 00pa3oM, MHUIICBApHUTENIbHBIC (DYHKIIMH, TIEpeBapHUBast
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MUIIEBbIE YACTUIIBI, KOTOPHIE MOCTYIMAI B OOPa30BABIIYIOCS MEPBUYHYIO KHUIICYHYIO IMOJIOCTb.
HapyxHble X€ KIETKM COXpaHsJIM PECHUYKH, C MOMOUIIbIO KOTOPBIX TAaKO€ MHOTOKJIETOYHOE
YKMBOTHOE IIaBajo. [ 'eKKeslb Ha3Bal CBOM TMITIOTETUYECKUN OPTraHU3M racTpeeii.

Heckonpko MHYIO TMIOTE3y MPEUIONKUI HAll COOTEYECTBEHHMK, OJMH U3 OCHOBATENEH
MMMYHOJIOTHH, BeIUKUM oTeuecTBeHHbINM yueHbli U.M.MeunukoB. OH Tak e, Kak U ['ekkeb,
«IPOU3BOJIUII» MHOTOKJIETOYHBIX M3 KOJIOHHMAJIBHBIX >KT'YTMKOHOCIIEB THUINA BOJbBOKCA. OmHAKO
BO3HHUKHOBEHME JBYXCIOMHOCTH OH CBSI3bIBAJI HE C MHBAarMHALIMEN CTEHKU BHYTPb, a C MUTpalUEi
TyAa OTACNIBHBIX KJIETOK M3 HapykHoOro cios. Ilociae 3Toro, mo MHEHHMIO Y4€HOrO, MPOPHIBAJICS
MIEPBUYHBIM POT, 4YEepe3 KOTOPbIM B IMEPBUYHYK) KHUIIEYHYIO MOJIOCTh IOCTyHaja IHIA U
YCBaMBAJIACh KJIETKAMHU BHYTPEHHErO CJOA. OTH JK€ KIETKH, [0 MHEHUIO Me4YHHKOBa,
OCYILECTBJISIJIN ITOJIOBOM IIPOLIECC.

@yHKIHEN KIETOK HAPYKHOTO CJI0s OCTAJIOCh ABUKEHUE, BOCIIPUATUE CUTHAJIOB M 3alUTa.
Ha takne mpicnm MeuHMKOBa HaBelM JAaHHBIE IO TacTPYJALMU Y HHU3LIMX MHOTOKJIETOYHBIX
KUBOTHBIX — OHA OCYILECTBIISIETCS IIyTEM MUIpAllMM, & HE WHBarvMHALMM. YYEeHbIM Ha3Bal CBOU
THIIOTETUYECKUNA MUKPOOPTaHU3M (ParouuTeIoNn.

Tperbst U3 paccMaTpruBaeMbIX TEOPUN IMPEANOIAraeT BOSHUKHOBEHHE MHOTOKJIETOYHBIX HE
13 KOJOHHAJIBHBIX MPOCTEUIINX, KOTOPBIE COXPAHSIOT HEMAJIO MPUMHUTHBHBIX YEPT U K TOMY XKe
CIOCOOHBI K aBTOTPO(HOMY TMHUTaHHIO, a W3 Haubosiee BHICOKOOPTaHM30BAHHBIX, BPOJE
uHpy30puii.

HaubGonee u3BeCTHBIM CTOPOHHHKOM 3TOW HJIEU CUUTAETCS IOTOCIaBCKHi 300J0r MoBaH
Xamxu. OH cuuTan, 4TO MHOTOKJIETOYHOCTh BO3HHUKIJIA Cpa3dy, MyTEM pa3JeleHUs Ha KIETKH
CIIELIMAIM3UPOBAHHBIX YYACTKOB IUTOILIA3MBbI. [Ipy 3TOM U3 COKpATUTENBHBIX BaKyOJIEH B MOJIHEE
MOTJIM BO3HUKHYTh OPTaHbl BBIJEJIECHMS, a U3 MUOHEM — MYCKyJaTypa u T.1. Hekoropslie npyrue
CTOPOHHUKH MOXOXHUX B3IJIAJOB CUUTAKOT, YTO B KAYECTBE MPOTOTHUIA MHOTOKJIETOYHBIX MOTIJIH
CIIy’KUTb MHOTOSIJIEPHBIE IIJIa3MOJUU C SIAPAMU Pa3HbIX THUIIOB (BEre€TaTUBHBIE, T€HEPAaTUBHEIE). B
3TOM CJy4aW TMOSBICHUE KJIETOK CBSI3BIBAIOT C OJHOMOMEHTHBIM O0OCOOJCHHMEM IHUTOIUIA3MBI
BOKPYT sIep I1a3MOIUsI.

3.2 Tun ni1ako30a, NPUMUTHBHOE CTPOeHHE KAK MHOTOKJIETOYHOI0 OPraHU3Ma.

IInactunuatsle (Placozoa) — camble IpUMHUTHBHBIE COBPEMEHHbBIE MHOIrOKJIEeTOUHbIE. [lo-
BUJIUMOMY, OHU SIBJISIFOTCSI IOTOMKaMH PEIUKTOBOM (payHbl MEPBBIX MHOTOKJIETOYHBIX >KHUBOTHBIX
3emmu. CormacHo Teopur MEUYHUKOBA HEPA3OMISAIIMECS B pe3ylbTare JENCHUS KICTKU
KTYTUKOHOCIIEB HE MOIJIM OJHOBPEMEHHO BBIMOJIHATh (DYHKUMU WM ABMXKEHUS, U THUTAHUS U
MO3TOMY 00pa30Baliv JIBa ClIOsi. BeCKUM apryMeHTOM B IMOJIb3y TAKOW TEOPUU SIBISIETCS CXOACTBO
ATOr0 TMIOTETUYECKOr0 KUBOTHOTO — (DArOLUTEIIIBI — C TUYMHKAMH KUIIEYHOTIOIOCTHBIX.

Celiuac  TuIacTUHYATBIE  OOBIYHO  BBINEJISAIOTCS B OTACIBHOE  MOJALAPCTBO
(haromuTeITI000pa3HBIX.

CoBpeMeHHBIE JKUBOTHBIC ATOTO THIIA BKIIIOYAIOT B ce0s ABa BUAA U3 poaa Tpuxorutakc. OHu
oburtaror B CpenuzemHoMm u KpacHoMm mopsix, y 6eperoB AHrimnu u ®paHuuu, B MpUOPEKHBIX
Boaax Smonuu. YacTo BCTpedarOTCs B MOPCKUX aKBAPUyMax U XOPOIIO Pa3BOJSTCS B HEBOJIE. DTO
HACTOSIINE MHOIOKJIETOYHEIE >XKMBOTHOE JUIMHOU 10 3—4 MM. JIMCTOBHOHOE TEJIO COCTOUT M3
HECKOJIBKUX THICSY KJIETOK, 00pa3yoIIUX JABa CIOS, MEKIY KOTOPBIMU HaXOMSITCS aMEOOBUIHBIE
kieTkd. Eciau Tpuxomakca pa3ienuTh Ha OT/AETIbHbIE KIETKH, TO OHU MOMOJI3YT OJHA K APYroi U
COCJIUHSITCS] BMECTE, BOCCTAHABIINBAs SIHMHCTBO.

3.3 Tun I'yOku. XapakTepucTUKA ry00K Kak OpraHu3MoB, CTOSIIIUX HA KJIE€TOYHOM YPOBHeE

I'y6ku (Porifera) — Tun omHux u3 Hanboyiee MPUMUTHUBHBIX MHOTOKJIETOYHBIX JKUBOTHBIX,
OOJNIBIIMHCTBO W3 KOTOPBHIX JIMIIEHO OOINEH XapaKTepHOW CHUMMETpUU Tena. Y HEKOTOPBIX
OJIMHOYHBIX T'yOOK HaOIIOAaeTcs reTepomnosisipHas oceBas cuMMeTpus. B cBsi3u ¢ Tem, 4ro Tena
ry0ok He auddepeHIUpyTCsS Ha TKaHH, TOT THIT BBIJENAETCS B OTACIbHOE MoaapcTBo Parazoa.
OYHKIIMOHATBHO KJIETKH TYOOK CJ1a00 CBS3aHBI MEXKYy COOOIO.
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Teno rybox BbeicoToi oT 1,5MM 70 1M COCTOMT M3 [BYCIOWHOW IMOPUCTON CTEHKH,
OKpY’Karolllel LEHTPAIbHYIO MOJIOCTh. MEXy CIIOSIMU CTEHKU HAaXOJIUTCS CTYIAEHHUCTas Me3orJes,
B KOTOpOH cojep:Karcsi KJIETKH paszHoro pozga. ['yOku BeayT HEMOIBIKHBIA 00pa3 >KH3HH,
MPUKPEIUISICh CBOMM OCHOBaHHEM K cyOcTpary. ToilbKO ycThe M TMOpPbI CIOCOOHBI HEMHOTO
cyxkarbes. [log AeiicTBUEM KIYTUKOBBIX KIIETOK — XOAHOIMTOB, BBICTHJIAIOIIMX BHYTPEHHIOIO
MOBEPXHOCTh I'yOOK, BOJIa CO B3BEUICHHBIMU MUILIEBBIMUA YAaCTUIIAMHU 3aKaUUBAETCS Yepe3 MOpPbI BO
BHYTPEHHIOIO TIOJIOCTh. 3JIeCh pa3JIMYHbIC OpraHMYeCKHe BELIeCTBA, a Takxke OakTepuu M
IUTAHKTOH 3aXBaThIBAIOTCS XOaHOIMTaMH. [IpoIyKThl MeTaboauM3Ma BBIXOJSAT BMECTE C BOJOH
HApyXy uepe3 LIMpoKoe ycThe. HekoTopble ryOKM NpOKauMBalOT CKBO3b ceOs 3a JEHb M0
MOJIyTOpa TOHH BOJIBI.

W3BecTKOBBIE TYOKH OOBIYHO KUBYT B CPETHEM JI0 OJHOTO I0/ia. BOIBIIMHCTBO MEIKHX
YeTBIPEXIYUeBbIX M KPEMHEPOTrOBhIX T'yOOK >KHMBET B mpenenax 1—2 ner. bonee kpymHbie
CTCKJISIHHBIE W OOBIKHOBCHHBIE TYOKHM OTHOCSTCS K JONTOXHBYIIUM oOpranm3mam. Tak,
IK3eMIUISIphI KOHCKOW TryOku (Hippospongia communis) okojo 1 M B amamerpe, 0 MHEHHIO
CIEIUATUCTOB, IOCTUTAIOT Bo3pacTta He MeHee S0 JeT.

B o6mem rybku pacTyT J0BOJILHO MeuieHHO. Hanbomnbimas ckopocTh pocta y opm ¢
KOPOTKMM CpOKOM Jku3HU. Hekoropele u3BecTKoBble TyOku (Sycon ciliatum) 3a 14 gHei
BbIpacTali 10 3, 5 CM B BBICOTY, T. €. JOCTUTaJd IIOYTH MaKCHUMaJbHOM CcBOEH
BEJIMYUHBI. [IpecHoBOHBIE TYOKM CPaBHHUTEIBHO HEJOITOBEYHBI U >KUBYT OOBIYHO BCETO
HECKOJIBKO MECSLIEB

['yOku mouTu Bcerma MMEIOT BHYTPEHHUM CKEJIET, CIYXAIUil OMOpoi BCEro Tena u
CTEHOK MHOTOYHUCIICHHBIX KaHAJIOB U mojiocTeil. CkeneT MOXKeT ObITh M3BECTKOBBIM, KPEMHHEBBIM
WIKM POroBbIM. MaKpockiepbl B OCHOBHOM IPEACTaBICHbl MPOCTHIMU, WU OJHOOCHBIMH,
TPEXJIY4eBBIMH, YETHIPEXTYYEBbHIMU U HIECTHIIYYEBbIMU UTJIAMU.

Tun rybox nensT Ha Tpu Kiacca: wu3BecTkoBble (Calcispongia), CTEKISHHBIC, WIH
mectminyueBble (Hyalospongia), u oOpikHOBeHHBIE TYOKH (Demospongia). K nmepBbiM oTHOCATCS
I'yOKH C U3BECTKOBBIM CKEJIETOM, KO BTOPbIM — COJIeprKalllie KPEMHHEBbIE IIECTHIIYUYEBbIE UIIIbI,
U K TOCIEAHUM — BCE OCTaJbHBIC, T. €. I'yOKH, MMEIOIIME KPEMHHUEBBIC UYETBHIPEXJIyUeBbIC U
OJTHOOCHBIE€ WUTJIbI, @ TAK)XKE€ POroBble T'YOKM U OY€Hb HEMHOTHE I'yOKH, COBEPIICHHO JIMIICHHbIE
CKeJIeTa.

dopma Tenma ryOOK 4Ype3BhIUAHO pa3zHOoOpazHa. YacTo OHM WMMEIOT BUJ KOPKOBBIX,
MOAYIIKOBUIHBIX, KOBPUTOBHIHBIX WJIM KOMKOOOpa3HBIX OOpacTaHWN W HApOCTOB HAa KaMHSX,
paKkoBMHAX MOJUIIOCKOB WJIM Ha KakoM-HMOynp Apyrom cyoctpate. Hepenko cpeam Hux
BCTPEUAIOTCA Takxke Ooyiee WIM MeHee TMpaBWIbHBIE IIAPOBUJIHBIC, OOKAJIOBHIHBIE,
BOPOHKOBO/IHbIE, IUJIMHAPUYECKHE, CTeOeTbYaThie, KyCTUCThIE U HHBIE ()OPMBI.

[ToBepxHOCTH Tena OOBIYHO HEPOBHAs, B PAa3IMYHOW CTENEHW HUTOJbuaTas WIH Jaxe
meTuHuCcTas. JIume nHOTIa OHA OBIBACT OTHOCHUTEIBLHO TUIAJIKOW M pOBHOW. MHOTHE TYOKH UMEIOT
MSTKOE W DJIACTHYHOE TeJO0, HEKOTOphle Oojiee KEeCTKHe WIM Jaxe TBepasle. Temo ry0Gok
OTJIMYAETCS TE€M, YTO JIETKO PBETCS, JIOMAaeTCs UIU KpomuTcs. PaznomMuB ryOKy, MOKHO BUIETD,
YTO OHA COCTOMT M3 HEPOBHOM, HO3APEBATOM MAaCChl, IPOHU3AHHOM MAYLIMMU B pa3HBIX
HampaBJICHUSAX TIOJOCTAMU M KaHallaMU; JOCTATOYHO XOPOIIO pPa3iMYUMBbl TAKXKE 3JIEMEHTHI
CKEeJIeTa — WTJIbI WK BOJIOKHA.

Pa3mepsl ry0oKk BapbUpYIOT B HIMPOKUX Mpeesiax: OT KapJIUKOBBIX (HOpM, U3MepsSIEeMbIX
MWIJIUMETPAMH, 10 OY€Hb KPYIHBIX I'YOOK, IOCTUTAIONIUX OJTHOTO METpa B BBICOTY U OoJiee.

AckoH. B mHambosee mpocToM ciydae TeNO TYOKH HMEET BHJ HEOOJIBIIOTO
TOHKOCTEHHOTO OOKaja WM MEIIOYKa, OCHOBAaHHEM MPUKPEIUIEHHOTO K CyOCTpaTy, a OTBEPCTHEM,
KOTOpPO€ Ha3bIBA€TCA YCTHEM WM OCKYIYMOM, OOpamieHHOro kBepxy. [lopbl, mpoHU3bIBaronIne
CTCHKHU TeJa, BEAYT B OOIIMPHYIO BHYTPEHHIOIO, aTPUATbHYIO, W MaparacTpalibHYIO, MOJOCTb.
CreHKH Tena COCTOST M3 JABYX CJIOEB KJIETOK — HApY)KHOTO I BHYTpeHHero. Mexay HUMH
pacrionaraercst ocoboe OecCTpyKTypHOe (CTYIEHHCTOE) BEIIeCTBO — Me30rJiesi, B KOTOPOM
COZIEp)KATCsl PAa3HOrO pojaa KIETKU. HapyXHbIl ClIOH Tena COCTOMT M3 INIOCKMX KIIETOK—
MUHAKOLUTOB, 00Pa3yIONUNX KPOIOIIUH AMUTENNN, KOTOPBII OTAEISET ME30IJICI0 OT OKpYXKaroIei
ryoky Bojabl. OTaenpHble Oojiee KpyHHBIE KIETKA KPOIOIIETO SIUTENUs, TaK Ha3blBaeMbIe
MOPOLIUTHI, UMEIOT BHYTPUKIICTOYHBIM KaHaJ, OTKPBIBAIOIIMIICS HAPY>KY MOPOBBIM OTBEPCTHEM U



o0ecreynBaOUil CBsI3b BHYTPEHHUX dYacTell ryOKu ¢ HapyxHOH cpenoil. BHyTpeHHwmii cioit
CTEHKH TeJla COCTOUT M3 XapaKTEPHBIX BOPOTHUYKOBBIX KJIETOK, WJIM XO0AaHOLUTOB. OHM MMEIOT
BBITAHYTYIO (OpMY, CHAOXKEHBI JKI'YTOM, OCHOBAaHHE KOTOPOTO OKPYXKEHO IIa3MaTHUYECKUM
BOPOTHHYKOM B BHJIE€ OTKPBITOH BOPOHKH, OOpaIlleHHOW B CTOPOHY aTpHAIbHOM MOJOCTH. B
ME30IJIee€ COAEPXKATCSl HEMOABM)KHBIE 3BE3MYATble KIETKM (KOJUICHLIUTHI), SBISIOLIMECS

COETMHUTENbHOTKAHBIMH ONMOPHBIMH  JIEMEHTaMH, KJIETKH-CKEJIETO00pa30BaTeIbHUIIBI
(ckyepobnacTel), 00pa3ylolIMe CKEeJIETHBIE JIEMEHThI Ty0OK, pa3sHOro pojAa MOJBUKHBIC
aMeOOIMTBI, a TaKXKe apXeoUUThl — HeaupQPepeHIUPOBAHHBIE KIETKH, KOTOPbIE MOTYT

MpeBpalaTbCsi BO BCE MPOYUE KIETKHM, U B TOM YHUCJIE B IMOJIOBbIE. Tak YCTPOEHBI TYOKHU
MPOCTEHIIEr0 ACKOHOUAHOTO THIA. X0aHOIUTHI 3/1€Ch BHICTUIIAIOT aTPUAIbHYIO MOJIOCTh, KOTOpast
co0O0IIaeTCs ¢ BHEIIHEH Cpeioil MOCPEeICTBOM MOP M YCThS.

Cuxon. JlanmbHeiilee YCIOKHEHHE B CTPOCHHMHM TYOOK CBSI3aHO C pa3pacTaHHEM
ME30TJIeM W BIISIYMBAHMEM B HEE YYaCTKOB aTPUAIBHON IMOJIOCTH, OOpa3yIoIUX paauaibHBIE
TpyOKH. XOaHOIUTHI TeMepb COCPEAOTOYEHBI TOJBKO B ATHX BISYMBAHUAX, WIH KI'YTHKOBBIX
TpyOKax, W HMCYE3aI0T C OCTAIbHBIX YYaCTKOB aTpuaibHONH monocTd. CTEHKU Tena TYOKHU
CTaHOBATCA 0oJiee TOJCTHIMH, M TOTJA MEXIY MOBEPXHOCTHIO Tella M >KI'YTUKOBBIMH TpyOKamu
00pa3yroTcsi 0cOObIe XObI, MOTYYUBIINE Ha3BaHUE MPUBOIAIINX KaHAIOB. TakuMm oOpa3oMm, mpu
CUKOHOUJHOM THIIE€ CTPOCHHSI TYOOK XOaHOIIMTHI BBICTHJIAIOT J>KTYTUKOBBIE TPYOKH, KOTOpHIC
COOOMIAIOTCS C BHEIIHEHW CPefoi, ¢ OJHOW CTOPOHBI, TIOCPEACTBOM HAPYXKHBIX MOP WJIM CHUCTEMBI
MPUBOAIINX KAaHAJIOB, a C IPYTrOd—uepe3 aTpuaibHYIO0 MOJIOCTh U YCThE.

Jletikon. Ilpu eme GosplieM pazpacTaHUU ME3OTJIEH U MOTPY)KCHUH B HEE€ XOAHOITUTOB
o0pasyeTcs caMblil pa3BUTHIH, TEHKOHOUIHBIN THII CTPOCHUS I'yOOK. X0aHOLUTHI COCPEIOTOYCHBI
3/1ech B HEOOJIBIIUX XI'YTHKOBBIX KaMepax, KOTOpbIE, B OTJIMYHE OT KI'YTUKOBBIX TpyOOK THMa
CUKOH, HE OTKPBIBAIOTCS HEMOCPEACTBEHHO B aTPUANBHYIO IMMOJOCTh, a CBSA3aHBI C HEW 0co00it
CUCTEeMON OTBOASAIIMX KaHaioB. ClenoBaTeNbHO, MPH JIEHKOHOWTHOM THUIIE CTPOCHUS T'yOOK
XOQHOIUTHI BBICTHJIAIOT )KT'YTUKOBBIE KaMephl, KOTOPBIE COOOIIAIOTCS C BHELIHEW CpeIo, C OHOM
CTOPOHBI, TIOCPEICTBOM HAPYKHBIX MOP U MPUBOIALINX KAHAJIOB, & C IPYroll — uepe3 CUCTEMY
OTBOJSIINX KAaHAJIOB, aTPHAIBHYIO IOJIOCTh U YCThe. BOJBIIMHCTBO TyOOK BO B3pOCIOM
COCTOSTHUM HMMEET JIEMKOHOMJHBIM THI CTPOCHHS Teja. Y JIEHMKOHA, TaK XK€ KaK U y CHKOHA,
KPOIOIIMA SMUTENNN (MTUHAKOIMTHI) BBICTUIAET HE TOJIHKO HAPYKHYIO MOBEPXHOCTh T'YOKH, HO U
aTpUaIbHYIO MOJIOCTh U CUCTEMY KaHAJIOB.

Kak yxe orMedanoch, TyOKH — HEMOJBI)KHBIC )KHBOTHBIE U HE CIIOCOOHBI K KaKHM-
1160 n3MeHeHusaM (popmbl Tena. JIuib IpH T0BOJBHO CHIIBHOM Pa3IpakeHUN Y HEKOTOPBIX T'yOOK
HaOII01aeTCsl OYCHBb MEIJICHHOE CY)KEHUE OTBEPCTHI (YCTUH M TIOP) U IPOCBETOB KaHAJIOB,

Jpixanne. Kak u OOJBIIMHCTBO JKMBOTHBIX, OOWTAIONIMX B BOJHOW cpeae, T'yOKH
WCIIONB3YIOT AJI JbIXaHUSI PACTBOPEHHBIA B BOJAE KHUCIOPOA. TOK BOIBI, MPOHUKAIOMIMI BO BCE
MOJIOCTH M KaHajbl T'yOKH, cHaOXkaeT OJu3jekalniie KJISTKH U ME30IJIeI0 KHUCIOPOJOM M YHOCHUT
BBIJICIIIEMYIO WMH YIJIEKUCIOTy. Takum o0pa3oM, ra3oBblii OOMEH C HapyXHOW cpenoi
OCYILIECTBIISIETCS Y TYOOK HETIOCPEICTBEHHO KaXKJ0M KJIETKON HIIM Yepe3 MEe30TJIelO.

[Mutanue. ['yOku mnuTaroTCs TIaBHBIM 00pa3oM B3BEUICHHBIMA B BOJE OCTaTKaMU
OTMEpIIUX JKUBOTHBIX U PACTEHUH, a TaKKe MEJIKUMHU OJHOKJIETOUHBIMH OpraHu3MaMu. YacTuiibl
ALY TPUHOCSTCS C TOKOM BOJIbI K )KI'YTUKOBBIM KaMepam, IJIe OHU 3aXBaThIBAIOTCS XOAHOIIUTAMU
U 3aTeM MOCTYMNAOT B ME30IJIel0. 37ech Mullla MonajgaeT Kk aMme0ouTaM, KOTOpble pa3HOCST ee 10
BCEM 4YacTsaM Teja ryOku. BHYTpH 3THUX KJIETOK, B MUIIEBAPUTENBHBIX BAKyOJISIX, 00Pa3yIOIIUXCs
BOKPYI' 3aXBayCHHBIX YAaCTHUIl, MPOUCXOJUT TiepeBapuBaHuEe muIM. BumHo, kak ameOonuT
oOpa3yeT BBIPOCT TelNa — JIO)KHOHOXKKY, HAIMpaBIICHHYID B CTOPOHY YAaCTHUIIBl IHIIH,
nocrynatouieil B mesoriero. [IocTeneHHo JT0KHOHOKKA OXBAaThIBAET ATy YACTUILY U BTSTUBAET €€
BHYTPb KJIETKH. YK€ B BBITSHYTOM JIOXKHOHOKKE MOSBISETCS MHILEBAPUTENIbHAS BaKyoJsl —
My3bIPEK, HAITOJIHEHHBIN KUIKUM COJCPKUMBIM, UMEIOIIMM BHAYalIe KUCIYIO, a 3aTeM ILEJIOYHYIO
peakuuio, OpH KOTOPOM M NPOUCXOAUT TMEpeBapUBAaHME TMHINKA. 3aXBau€HHAs YacTUIA
pacTBoOpsieTCsl, a Ha MOBEPXHOCTH BaKyOJHU MOSIBISIOTCS 3€pHA KUPOmoJoOHOro BemiecTBa. Tak
MIPOUCXOIUT TIePEeBapUBaHUE U YCBOSCHUE MUIIEBOTO MaTepuaia KieTkaMu ryook. bonee kpymHbie
YaCTHUIIbI, 3aCTPEBAIOIINE B MPUBOAAIINX KaHAJIAX, 3aXBaThIBAIOTCS BHICTHIAIOUIMMH UX KJIETKAaMU
U TaKXe MOoMajaoT B Me30riieto. Ecnu Takas yacTula CIUMIIKOM KpyITHA U HE OMEIAETCs BHYTPU
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aMeOOMTHON KIIETKH, OHA OKPY)KAaeTCs HECKOJIbKMMH aMeOOIMTaMH, W TEepPEeBapUBaHUE MHUIIU
MPOMCXOJUT BHYTPH TaKOM KJIETOYHON Macchl. Y HEKOTOPbIX T'yOOK IepeBapuBaHUE MHULIA
MIPOUCXOUT TAKIKE U B XOAHOIIUTAX.

Broinenenue. HenepeBapeHHblEe OCTaTKM NHUIIM BBIOPACHIBAIOTCS B ME30TJICI0 U
MOCTETICHHO CKAIUIMBAIOTCS OKOJIO OTBOJISIIMX KAHAJIOB, a 3aTEM MOCTYMAIOT B MPOCBETHI KAaHAIOB
U BBIBOAATCA Hapyxky. MHorma camu aMeOOLMTHI, NpUONMMKAsACh K OTBOASIIMM KaHalam,
BBIJICJIAIOT TyJla 3epHUCTOE COEPKUMOE CBOUX BAKYOJICH.

['yOku He o0namaroT M30MpaTeNbHOM CIIOCOOHOCTHIO K 3aXBaTy TOJIBKO ITHIIEBBIX
yactull. OHU MOTJIONIAIOT BCE B3BEUICHHOE B Boje. [1o3TOMy B Teno TyOKH IMOCTOSHHO TONaAaeT
00JbII0€ KOJMYECTBO MEJIKUX Heopranuueckux yactuil. O fanpHelmel cyap0e ux J0CTaTOYHO
KpPaCHOPEUYMBO CBUCTEIBCTBYET OMNBIT MO OKpacke BOJIbI akBapuyMmMa KapMHHOM. O4YeHb CKOPO
KpacHble YacTHLbl KapMUHA TIONMAJalOT BHYTPh XOAHOLIMTOB, a 3aTeéM B ME30rJel0, TIe
MOAXBAaThIBAIOTCS ameOornuTamu. [locTemeHHO BCs TyOKa OKpAamIMBaeTCsi B KPAaCHBIA LIBET, a ee
KJIETKU TEPEnoIHAI0TCA YacTUIlaMU KapMuHa. Uepe3 HECKOJIbKO JHEN KIETKH I'yOKH, U B MEPBYIO
oyepesb XOAHOIMTHI, OCBOOOXKIAIOTCS OT ATUX HEOPraHWYECKHX YacTHIl M ry0ka mpuoOperaeT
HOpPMAaJIbHbIN LIBET.

Jlyumie Bcero u3y4eHO pPa3MHOKEHHE H3BECTKOBBIX, KPEMHEPOTOBBIX U OTYACTH
YETHIPEXTYYeBbIX T'YOOK. OTHOCHTENBHO CTEKISIHHBIX T'yOOK BIIOJIHE JIOCTOBEPHBIE CBEICHUS
MMEIOTCS JIUIIB 00 UX 0ECOIOM Pa3MHOKEHHUH.

[TonoBoe paszmHOXkeHHe. Cpeau ry0OK BCTpeyaroTCs KakK pa3felbHOIOJNbIe, TaK W
repmadpoauTHbie Gopmbl. Kakoro-mmbo BHENIHETO pa3ivuus MYXKCKHX W KEHCKHX OcCoOed B
cllyyae pa3feibHOINONOCTH He HaOmogaercs. [loyoBble KIETKH 00pa3yroTcs U3 apXEoIMTOB B
Me3oriiee Tyoku. Tam ke MpOUCXOaUT pOCT U co3peBaHue SUI] U (OPMUPOBAHUE CIIEPMATO30HIOB.
3pernble criepMaTo30Ubl BEIXOAAT U3 TYOKHM HapyKy M C TOKOM BOJBI IO CHCTEME MPUBOJSAIINX
KaHaJIOB IMOMNaJal0T B JKT'YTUKOBBIE KaMepbl IPYrUX I'yOOK, UMEIOUINX 3pelnble sAiilia. 37ech OHU
3axXBaTHIBAIOTCSI  XOAHOLMTAMH W TEpeAaloTcs B Me30riel0  ame0ouuraMm, KOTOpbIe
TPAHCIOPTUPYIOT UX K sinaM. MIHOTr1a caMy XOaHOLMTHI, TePSsl KTYTHKH, TOJ00HO ame0oIuTaMm,
MIEPEHOCST CIIEPMATO30U/IBI K sTiIIaM, 0OBIYHO PACTIONIOKEHHBIM BOJTM3HM )KTYTUKOBBIX Kamep.

Jpob6nenue siina u GopMUPOBAHHUE JIMUUHKHU y OOJIBIIMHCTBA TYOOK MPOTEKAIOT BHYTPH
MaTEPUHCKOT0 opranuima. JIump y npeacraBuTeneii HEKOTOPBIX POJIOB YETHIPEXITYUEBBIX T'YOOK
(Cliona, Tethya) stifiia BEIXOIAT HAPYXKY, TJI€ U PA3BUBAIOTCS.

Ckener ry06ok pa3zBuBaercst B Me3orsee. OH coCTOUT U3 GUOPHIUISIpHOTO Oenka KoJjiareHa
WIM OpPraHUYecKOro BEIIECTBA CIOHTMHA W MIIIMOHOB MHKPOCKONMUYECKHX UIN (CIUKYI),
00pa30BaHHBIX KPEMHE3EMOM HIIM YIIIEKUCIION u3BeCcThi0. CTpOEHHE CKEJeTa CIYKUT OCHOBHBIM
npu3HakoM  kiaccuukanmuu  Tyook.  Okomo 5000 BMAOB  TYOOK,  BCTpPEUAIOMIUXCS
MPEUMYIIIECTBEHHO B MOPSAX OT MOBEPXHOCTH A0 TIYOMHBI 8 KM, pasz[essioTcs Ha TPH Kiacca:
M3BECTKOBBIC TYOKH (CKEJIET U3 KapOoHaTa KabIHs), OOBIKHOBEHHBIE TYOKH (CKEIEeT U3 OJHO- WITH
YEeTHIPEXOCHBIX HUTJT KpeMHe3éMa, peke M3 CIIOHTHHA), CTCKJISTHHBIE WM IIECTUIY4YeBBIE T'YOKH
(kpeMHE3EMHBIN CKeNeT M3 MecTUOCHBIX Uril). K oObIKHOBEHHBIM r'yOkam oTHocsaTcs 6osee 95 %
BCEX BUJIOB.

N3BecTkoBBIE T'YOKH U3BECTHBI C JOKEMOpHS, CTEKIIIHHbIE — ¢ IeBOHA. B HacTosiiee Bpems
OOJNBIIMHCTBO HcclefoBaTeneii, Beien 3a MBaHom MeUHUKOBBIM, pacCMaTpUBAIOT B KauecTBE
npenka ry0oK rUInoTeTudeckoe XUBOTHOe — (arouutemty. OO 3TOM CBUIETENbCTBYET CTPOEHUE
JUYMHKKA ~ Ty0OK, Onm3koil k  HauOonee apxauyHbIM OJKMBOTHBIM M3  IOJALAPCTBA
¢barouuTemnoodpa3Hbix — TpuxormiaakcaM. OnHako ['ekkenb cyuTai, 4yTo TYOKM MPOM3OILIN OT
BOPOTHUYKOBBIX JKI'YTUKOHOCIIEB, B KOJOHHSAX KOTOPBIX BO3HHKJIM aHATOMHYECKHE U
(GyHKIIMOHATIBHBIE PA3IHYUSL.

[TpakTudeckoe 3HaYeHHE T'yOOK HEBEIHMKO: OHU MPUMEHSIOTCS B KaUECTBE YKpAIICHUH, JUIs
MEIUIMHCKUX U TeXHHUYeCcKuX weneil. ['peueckue TyaneTHble ryOKH H3/1aBHA HCIOJIb30BAIUCh
YeJIOBEKOM B KaueCTBE IMPHPOIHOTO THTHEHUYECKOTO CPE/ICTBA.

3.4. ®dunorenns MJIaKo30a u ryook.

B opranu3zaiiuyu ry0ok MHOTO MPU3HAKOB OOJIBIION TPUMUTHBHOCTH: OTCYTCTBUE HACTOSIINX
g depeHIIMPOBaHHBIX TKAHEW W OPraHOB, Ype3BbluaiiHasl TIACTUYHOCThH KJIETOYHBIX 3JIEMEHTOB,
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OTCYTCTBHUE PE3KO BBIPAKECHHOW MHAMBUIYATILHOCTU B KOJOHMSX - BCE 3TO CBUIETEILCTBO TOTO,
YTO TYOKHU- POCTO YCTPOEHHBIE MPEICTAaBUTEIN MHOTOKJIETOUHBIX.

Ecnun npunars Teopuro MeuHUKOBA O MPOUCXOKIEHUHU MHOTOKJIETOUHBIX, TO JIETKO BHUJIETD,
YTO JTUYMHKA, CBOMCTBEHHAs OOJBIIMHCTBY I'yOOK, - mapeHxumysa ( puc. 86 ), Mo CTpOSHUIO TOYTH
MOJIHOCTHIO COOTBETCTBYET THUIIOTETUYECKOW MEUHUKOBCKOW (aromuremuie. Y Hee HMeeTcs
MOBEPXHOCTHBIM, 3KTOACPMAJIbHBINA CJIOM KT'YTHUKOBBIX KIJIETOK W BHYTPEHHHMH PBIXJIbIA CIOU
KJIETOK - 3HTOAEepMa. MOXHO MPEANONIOKUTh, YTO (paromuTeruia mepenuvia K cuasiemMy oodpasy
KU3HK M TaKUM IyTeM Jaja Hayano Tumy Tyook. Ilpu sTom cyanba KIETOYHBIX CIIOEB
¢daronuTenpl 'y ry0OK OKa3zanach MHOM, YeM y MPOYMX MHOTOKIETOYHbIX (" u3BpamieHue”
3apOBIIIEBHIX JTUCTKOB ): HAPYKHBIA IKTOACPMAIIbHBINA CJION JKTYTHKOBBIX KIJIETOK y TYOOK aai
Ha4yajlo IUIIEBAPUTEIbHOMY CJIOK0 XOAHOLMUTOB, KOTOPBIH BMECTE C TEM OCYILECTBISET
KMHETUYECKYIO MEpLATEIbHYI0 BOJOIBIKYIYIO (DYHKIMIO; BHYTPEHHHUE SHTOIEpMAIbHbIE KIETKH
3apoJIbIiia, KOTOPBIE Y IPYTUX TPYII KUBOTHBIX JAIOT HAYAI0 SHTOJIEPMAIILHON KHIIKE, y TYOOK
MIPEBPAIIAOTCS B KJIIETKH TOBEPXHOCTH TeJA (JEPMAJIbHBIE) U B KJIETOUHBIE 3JIEMEHTHI ME30IJICH.

Bce ot (akThl TOBOPAT O TOM, YTO OTAENEHHE TyOOK OT CTBOJA MHOTOKJICTOYHBIX
MPOU30LLIO0 OYEHB PAHO, €lIe JI0 TOro, KaK OMpeaeIniIach OKOHUATeNIbHAs CyAb0a IBYX OCHOBHBIX
KJIETOYHBIX IJJaCTOB Tena. HekoTopble 300/10TM CUMTAIOT, YTO TyOKHM MPOM3ONUIA OT
KOJIOHUAJIIbHBIX BOPOTHUYKOBBIX JKTYTMKOHOCIIEB HE3aBHUCHUMO OT MPOYMX MHOTOKJIETOUYHBIX.
Jlpyrue mnomiaraioT, YTO MHOTOKJIETOUYHbBIE IPOUCXOJIAT OOIIMM CTBOJIOM, OT KOTOPOTO OYEHb PAHO
OTJENUIUCEH TyOKH. BTOpoii B3ris npeacTasisercs 601ee 000CHOBAaHHBIM MTOTOMY, YTO JTHYUHKA
- IapeHxuMysa IryOoK - CXOJHa C IUIaHYJION KUILEYHOIOJIOCTHBIX . DTO TOBOPUT 00 OOIIHOCTH UX
IIPOUCXOXKACHHUS.

['yOku - oyeHb JpeBHHME OpraHu3Mbl. VX HCKOMaeMble OCTaTKM MHOTOUYHCICHHBI B
KeMOPUHCKUX MOPCKUX OTJIOXKEHHUAX. BeTpeyaroTest OHM U B IPOTEPO30MCKUX MOPOIAX.

1.3. JJexknus Ne 3 (2 yaca)

Tema: «THN KHIIEYHOIOJOCTHLIE»

1.3.1 Bonpocsbl jeknum:

1.1  IlporpeccuBHble = uepTbl  OpraHu3alM¥  OAMHOYHOM  TMIAPBl M MOPCKOIO
TUAPOUTHOTO TTOJIMIIA.

1.2 CpaBHuUTENbHAS XapaKTEPUCTHKA CIIM(DOUIHBIX MEAY3 U TUAPOUIHBIX.

1.3 Pa3MHOXKEHUE U LIUKITBI pA3BUTHA.

1.4. IlpakTHueckoe 3Ha4YEHUE.

1.3.2 KpaTtkoe coaep:xkaHue BOPOCOB

3.1 [IporpeccuBHbIE YePTHI OPraHU3AUMU OJMHOYHOI TUAPbLI 1 MOPCKOT0
THAPOUAHOTO MOJMIIA.

Kumeuynononoctupile — BOJAHBIE (IIPEUMYIIECTBEHHO MOPCKHE) OJIMHOYHBIC WA
KOJIOHHUAJIBHBIC >XWBOTHBIC. HpaKTI/I‘IeCKI/I BC€ KHUIIICYHOIIOJIOCTHBIC — XWUIIMHUKH, IMUTAKOIIHUCCA
MJIAHKTOHOM, JINYMHKaMHU O€CIIO3BOHOYHBIX M JIaXke MajbkaMu pei0. HeMHOTHE M3 HUX (Hampumep,
KyHMHa) BeIyT Mapa3uTU4YecKuid oOpa3 >Ku3HU. B ocHOBe KiaccUpUKAIMM TUMA JICKUT
COOTHOIIIEHUE MEXIY >KU3HEHHBIMU CTaauaMu meAy3bl u nojumna. [Ipumepno 10 000 Bumos
KHIIIEYHOIIOJIOCTHBIX JCNATCS MO Hamboliee pacrpoCTpaHEHHOHN KiaccupUKaluyd Ha TPH KIacca:
TUAPOUTHBIX, CIIU(OUTHBIX U KOPAJTOBBIX MoumoB. [IepBrie ABa Kilacca HHOTIa 0ObETUHSIOTCS B
noatun Meny3oBelx (Medusozoa).

B xmacce rumpounnbix (Hydrozoa) moMUHHMpYIOT MOJUIBI, OOBIYHO OOpa3ylomue MyTéM
IIOYKOBaHUA BGTBI/ICTyIO KOJIOHUKO U3 OFpOMHOI‘O qucliia OC06€I>'I — I‘I/I,Z[paHTOB. OT I10JIUITIOB
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OTIIOYKOBBIBAIOTCSI MEy3bl, KUBYILUE, KaK MPaBUIIO, HEAOJIT0; HEKOTOPbIE BHUIBI HE 00pa3yioT
Meays3.

6—7 oTpsaoB ruApouaHbIX pazaenstorcs Ha 4000 BHAOB, BCTPEUAIONIMXCS, B OCHOBHOM, B
MOpsAX. BoNbIIMHCTBO OOMTAIOT HA JUTOpANIH, JUIIb HEMHOTHE THIPOMENY3bl — INTyOOKOBOJHbBIE
¢dopmbl. HekoTopsle ruapouiHbie (TOHHOHEMA, MOPTYTAIbCKUNA KOPAaOJIUK) BBI3BIBAIOT CUIIbHBIC
0KOT'H, OITACHBIE JJIs1 YEJIOBEKa.

I'mapa — xapakTepHBIi MPEICTaBUTENb TPECHOBOAHBIX MOJIUIOB — OOUTAET B 03Epax, MpyAax
u pekax. LlunmuHapuyeckoe Teao MOAOIMIBOM MPUKPEIIEHO K CyOCTpaTy; Ha MPOTHUBOIOJIOKHOM
KOHIIE UMEETCS POT, OKPYKEHHBIN miynansiamu. OninonoTsopeHre BHyTpeHHee. Haxonsmiuecs B
SKTO/EPME HHTEPCTUIMANBHBIE KIETKH CIIOCOOCTBYIOT pEereHepany MOBPEXKIEHHBIX TKaHEH.
I'mapy MOXXHO pe3aTh Ha KYCKH, Ja)K€ BBIBEPHYTh HAaW3HAHKY — BCE paBHO OHa OyAET XHUTh U
pactu. ['mapa okparneHa B 3eJEHBIA WK OyphIM I[BET; IJWHA TeJa COCTABISIET OT 5 MM 10 1 cM.
Cpok €€ )U3HU COCTaBIAET JIUIIb OJUH IO,

WNHorma B oTAenbHBIA Kiace BBIACISIOTCA cu(oHODOpH], oOpasyromue IIaBaloIIne Ha
MOBEPXHOCTU BOABI KONOHUH. OTAeNbHBIE 0COOU, BXOAIINE B €€ COCTAB, Pa3IHMYalOTCs] BHEIIHUM
BUJIOM B 3aBUCUMOCTH OT BbINOJHSAEMBIX (GyHKIuK. [lnaBaTenpHbIi MYy3bIph C Tra3oMm
MTO/IEPKUBAET KOJOHUIO B TOPU30HTAIILHOM IOJIOKEHUH, @ HHOTA CIIY>)KUT I1apyCOM

3.2 CpaBHMTeJbHASA XapaKTePUCTHKA cU(OUIHBIX Me1y3 U THAPOHIHBIX.

Cundounnsie (Scyphozoa), Ha000pOT, BBIICISIOTCS CBOOOJHOILIABAIOIIUMHU METy3aMH,
pasMepbl KOTOPBIX KOJEONIOTCS OT HECKOJbKHMX MHJITUMETPOB N0 2-3 M (IMaHes); HIymajblia
[MaHeu BBITATUBaIOTCA B ummHY 10 20 M. [lomum pasBur cnabo, MHOTJA €ro HET COBCEM.
Kumeynasi monocTh paszeneHa HEMmOJHBIMH IeperopoakamMu Ha kamepbl. Cuudomenysbl KUBYT
HECKOJIBKO MECSLIEB.

Oxkouo 200 BUAOB B YMEPEHHBIX U TPOMUYECKUX BoJgaX MupoBoro okeaHa. Hekotopeie BUibI
(KOpHEpOTHI, aypemnus) YHOTPEONSIOTCS B COJNEHOM BHUAE B NUILy. MHOrHE MeAy3bl TpH
MIPUKOCHOBEHUHU BBI3bIBAIOT CHJIbHBIE TMOKPACHEHUS U OXOTH. ABCTpanuiickas ciudomenysa
XUPOAPOPYC MOKET BBI3BATH CMEPTEIBHBIE 0KOTH Yy JTFOACH.

Knacc runpounbie mo kiaccUpUKALUU OTHOCATCS K MHOTOKJIETOYHBIM >KMBOTHBIM THIIA
KHIIIEYHOIIOJIOCTHBIX. JTO BOJHBIE CTpeKaromme Oecro3BoHOuUHbIe. Kiace BktouaeT 7 OTpSIOB:
rupsl, cuoHO(OPHI, JTEMTONUBI, TPAXUMEAY3bI, AUCKOMETY3bl, HAPKOMEy3bl, TUMHOMETY3bl. B
Hacrosimee BpeMs wu3ydeHo Oosiee 2500 BuAOB BBIICYNOMSHYTOTO Kiacca. llpeacraButenu
KJlacca, B OCHOBHOM, OOMTalOT B MopsiX. [IpecHOBogHAs ruapa U HEKOTOPHIE MEIY3bl SIBISIIOTCS
UCKITIOUEHUEM, TaK KaK BCTPEYAIOTCS B IPECHOBOIHBIX BOJIOEMAX - peKax U o3epax. Mckomaembie
OCTaHKM MHOTHX THAPOUJHBIX COXPAHWIUCh C MEJIOBOTO MEpHoa, HO HMMEIOTCS CBEIEHUS O
HaXOXJICHUH THIPOUIHBIX MENy3 Jake B HIDKHEKeMOpuickux miactax. J[okasaHo, 4To cTajus
MOJIUTIA Y TIPEJICTaBUTENEH 3TOr0 Kjlacca pa3BUBAETCA M3 JIBYX 3apOJbILIIEBBIX JTUCTKOB, TOTJa KaK
CTagusi MeIy3bl — U3 TpeX. JTO JO0Ka3aTelbCTBO TOTO, YTO B IMPOLECCE HBOJIOIUH MEPEXO0] OT
KUBOTHBIX C JIBYMsI 3aPOJIbIIIEBBIMU JTUCTKAMU K TAKOBBIM C TPEMS JIMCTKaMH MPOU30ILIET UMEHHO
B XO/JI€ pa3BUTHsI TUAPOUIHBIX, TO €CTh HAa CTAAWH OTTIOYKOBBIBAHHS MEy3bI OT MOJIHIIA.

VY GonpIIMHCTBA TUAPOUAHBIX TPOUCXOAUT YepeloOBaHUE OKOJIEHUH, IPU KOTOPOM TMOJIUIIBI
3aMEHSIOTCSI TOJOBBIM TOKOJIEHHEM — Meay3amMu. Ho y OTHOEeNbHBIX BHIIOB >KM3HEHHBIA ITUKI
MOKET HE UMETh CTaJIuM MEIy3bl WIH TOJUMA, OJHAKO BO BCEX CIy4yasX MPUCYTCTBYET JUUYMHKA -
mianymna. TakuMm o0pa3oM, IS TUAPOMIHBIX XapaKTepHO Kak Oecrojioe, Tak M TO0JO0BOE
pasmHokeHue. [IpeacraBuTenn 3TOro Kiacca BEAyT OJAMHOYHBIN 00pa3 KU3HH JIMOO (GOPMHUPYIOT
kojoHuu. [IpudeM BCTpedarOTCs KOJOHWHU, B KOTOPBIX OOBEIUHEHBI THUAPOHIHBIC TOIUIBI U
Meny3bl, Kak y cudoHodpopoB. OOpa3oBaHHE KOJOHUN OCYIIECTBIISICTCS B XOJI€ ITOYKOBAHUS
oco0eil, Mpu 3TOM MOJIOJIbIe 0COOU OCTAIOTCS MPUKPEIUIEHHBIMU K 00111eMy cTBOTY. M3 0TIenbHBIX
nouek (popMHUPYIOTCS MEly3bl, KOTOPbIE OTXOAST OT KOJIOHUU U BEAYT CBOOOJHBIN 00pa3 *KU3HU.
[IpecHOBOAHBIE TUAPHI — 3TO OJWHOYHBIC OPTaHU3MBI, BEAYIIHE MPHUKPEITICHHBIA 00pa3 KU3HHU,
TOTJa KaK MOPCKHE UX «COOpaThsi» BBITTIAIAT KaK MEJIKHE KYCTUKH, COCTOSIIHME U3 MHOXKECTBa
0co0eii, KOJIWYECTBO KOTOPBIX MOXET JOCTHTaTh HECKONbKUX Thicsid. Komonwsi kpenmutcs
OCHOBaHUEM K KaMHSM, FPYHTY WK JII0OOMY Apyromy IUIOTHOMY cyOcTpaTy. BeTsuuiics ctBon
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pacmoyioKeH BEpPTUKAIBbHO, @ Ha €ro BBIPOCTAX HAXOJATCS YJICHBI KOJIOHWHU, Ha3bIBacMble
rupaHTaMu. Bokpyr poTOBOro OTBEPCTHS KaXKIOTO MOJHUIA PACIONOKEHbl JUIMHHBIE HIyTaiblia
JUIsL  3aXBaTa MHINA. OTH OJKUBOTHBIE - XMIIHUKM, TaK KakK [UTAIOTCI MeJbYyallliuMu
paKkooOpa3HbIMU IJIAHKTOHA - AadHUSIMH U UuKiIonamMu. OCHOBHOE OOJBIIMHCTBO T'HAPOUIHBIX
OOHUTAIOT B JINTOPATHLHOU 30HE, CPEIM HUX MAaJIO TNTyOOKOBOMHBIX (hopM.

B crpoeHnun Bcex TMAPOUIHBIX PA3aUYyalOT JIBa CJIOA KJIETOK — HApYXHbIA (DKTOJIEPMY) U
BHYTpeHHUM (3HTOAEpMYy). BHyTpu Tema pacmojaraercsi OJHAa KHIIEYHas IOJOCTb,
npelHa3HauYeHHas Ui TepeBapuBaHus NMUIIM. B HapyXHOM cloe paziuyaioT TaKue OCHOBHBIE
TPYIIbl KJIETOK, Kak IOKPOBHO-MYCKYJIbHBIE, CTpEKaTelbHbIE, MPOMEXKyTouHble. braromaps
COKpAIICHUIO TTOKPOBHO-MYCKYJBHBIX KJIETOK, MPOUCXOIUT COKpAIICHHE U paccialbieHHue BCEro
opraHu3Ma WM OTJAENbHBIX ILIyNaliell, a CTPEKaTEIbHbIE KJIETKU BBIACHSAIOT s/, Mapalu3yrouui
unu youBaromui >kepTBy. Jlasee mumia momamaeT BHYTPH Tella mojumna. Bo BHYTpeHHEM cioe
pa3MyaloT  KEJIE3UCThle U  MHINEBAPUTEILHO-MYCKYJbHbIE  KJIETKU. BHYTpUIIOJIOCTHOE
nepeBapyuBaHrue MHINM TMPOUCXOAUT, Ojarojaps BBIJCICHHUIO MUIIEBAPUTEIBHOTO  COKa
KEIIe3UCTHIMH KIIETKAMHU, a2 BHYTPUKJIETOYHOE, Oaronapsi paboTe KIETOK BTOPOTO THIIA, KOTOPHIE
JIO’)KHOHOXKKaMHU 3aXBaTbIBAIOT YAaCTHIbl MUIMM W TEpEeBapUBAIOT HX B MHILIEBAPUTEIbHBIX
Bakyosax. Uepe3 poT TuIpouIHBIE BHIOPACHIBAIOT HAPYXKY OCTATKM HEMEPEBApPEHHON MHIILH.
BoinenuTenbHOM W ABIXATENbHOM CHUCTEM KHUIIEUHOIOJIOCTHBIE HE HMEIOT, 3TH MPOLECCHI
OCYILECTBISIOTCA Y HUX 4epe3 BCIO MOBEPXHOCTh Tena. [[si rMApOMAHBIX KHUIIEYHOIIOIOCTHBIX
XapaKTEepPHO MPOSBIICHUE 3aIUTHBIX PeIICKCOB. DTO 00YCIOBICHO ACATEIHLHOCTHIO HEPBHOM CETH,
cocTosied M3 OTIENbHBIX HEPBHBIX KIETOK, PacCpPeOTOYEHHBIX MO Teldy ocobu. B orBer Ha
NEUCTBUE PA3APAKUTENST MNPU TOCPEJICTBE HEPBHOM CETU MPOUCXOJUT COKPAILIECHUE KOMKHO-
MYCKYJBHBIX KJIETOK. MHOTHE KHIIIEYHOIOJIOCTHBIE CIIOCOOHBI OBICTPO PEreHEPUPOBATh, IIPH 3TOM
BOCCTaHABJIMBAIOTCS HE TOJIBKO MOBPEKIEHHBIE, HO U YTPAUCHHbIE YUaCTKU OpraHu3Ma.

3HaueHue TUAPOUIHBIX BeNUKO. OHM SBISIOTCS BaXKHBIMHU 3BEHBSMHU B IMHULIEBBIX LIEMAX B
BOAHOM Mupe. B 000104YkaXx HEKOTOPHIX MPEICTAaBUTENCH THAPOUIHBIX HAKATUTMBAIOTCS
M3BECTKOBBIE COJIM, B CBSI3U C Y€M, CKOIUICHUS TaKWX MOTHOIIUX TUAPOUAHBIX B TEUEHUE
TBHICSIYEIIETHI 00pA30BATH U3BECTKOBBIC PHUPHI.

Meny3bsl — 3T0 Tpynmna cBOOOJHOIUIABAIOMIMX OCOOEH IOJIOBOTO IOKOJIEHUS MOPCKHUX
KUBOTHBIX, OTHOCAILIMXCS K THUIY KHILIEYHOMNOJOCTHBIE. Meay30u/IHOE€ TOKOJIEHUE XapaKTEPHO
JUIS KJIACCOB TUAPOUAHBIX, CUMPOUIHBIX U KyOomeny3. OHU OTIIMYAIOTCS MO CTPOEHUIO Tena.
Tepmunamu crudomenysbl U KyOoMeny3bl 0003HAYAIOT BCE CTAIUM >KM3HEHHOTO IMKIIA BUJOB
COOTBETCTBYIOIIUX KJIaCCOB.

[Tonapnsitoriee OONBITMHCTBO MENy3 TMOSBISIOTCS TOCTE OTIMOYKOBBIBAHHUSI OT TIOJHUIIOB -
ocobeil 0ecroyioro TMOKOJEeHMsI, MPUKPEIUIEHHBIX K IMpeaMeraM. Pa3MHOXEHHE MPOUCXOIUT
MOJIOBBIM ITYyTEM, B pe3yidbTaTe UYero oOpa3yloTcs IUIABAIONIUE JHYUHKA (TIaHynbl). Jlns
HEKOTOPBIX TUIPOUIHBIX MEIy3 XapakTEepHO O€crosioe pa3MHOXKEHHE IMOYKOBAaHHEM JIHOO0
norepevyHbIM AenenueM. 13 mnanymnsl obpasyercst monaun (6ecronoe mokosienue). [lo qnoctmxeHnn
MIOJIUTIOM 3PEJIOCTH OT HEro CHOBA OTPBIBAIOTCS MOJIOJIbIE MEY3bI B ITPOLIECCE MTOYKOBAHUS.

[Mumet mepy3am ciyXaT IUIAHKTOHHBIE OPraHU3MbI, B TOM 4YHCIE SHIA U JUYUHKA
ornpezeNeHHbIX BUI0B ppl0. CaMu Meay3bl, B CBOIO OY€pEeb, BXOJAT B COCTaB palllioHa MUTaHUS
KPYITHBIX PBIO.

Teno TunM4HON Mey3bl MPO3PAYHOE U CTYJEHUCTOE (COCTOUT U3 BOJbI Ha 95%), mo dhopme
MOX0’K€ Ha 30HTUK WJIHM KOJIOKOJI. biaronapst Takomy CTpOEHHIO, Mely3a CIOCOOHA K PEaKTHBHOMY
nBUKeHHIo. JKUBOTHOE NMPHU COKPAIIEHUH MBIIIIL CTEHOK TeJla BHITAIKUBAET U3-110/] KOJIOKOJIa BOJLY
U JBWKETCS B MPOTUBOMOJIOKHOM HampaBieHud. Ho Memys3pl HE MOTYT HpOTHBOOOPCTBOBATH
CIJIBHBIM TE€UYEHMSIM, M MO3TOMY CUMTAIOTCS dJIEMEHTaMM IUIAaHKTOHA. BHE BOMBI KU3Hb MeEy3bl
HEBO3MOJKHA.

[To mepumMeTpy KOJOKOJA MEAy3bl pa3MEIIeHbI IIyNaiblia pa3indHoil muHbl (10 30 M) u
OpraHbl YyBCTB (BUJOM3MEHEHHBIC HIYyIalblla) — OpPraHbl 3peHus («ria3ku») U paBHoBecus. Ha
HIynanblaXx pacroyioKeHbl 0COOble CTpeKaTelIbHbIe KJIETKU JJIi OXOThl Ha KEPTB M 3allUTHI OT
BparoB. OHH MOTryT OBITh HECKOJBKHX THUIMOB. Y HEKOTOPHIX BHJIOB OCTPOKOHEYHBIE
CTpeKaTeIbHble HUTH BOH3AIOTCS B TEJIO JOOBIUHM, IPU 3TOM BIIPHICKHUBAECTCS SJOBUTOE BEIIECTBO.
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VY npyrux meny3 JUTMHHBIC JTUIKHE HUTH 00€31BUKHUBAIOT XKEePTBY. MOT'YT OBITh Y MEIy3 KOPOTKHE
CTpeKaTeIbHbIe HUTH, B KOTOPBIX KEPTBA 3aIlyThIBAETCS.

PoroBoe otTBepcTHE Meny3bl HaxOOMTCS Ha HWXXHEH BOTHYTOM CTOpOHE Tena. Y
OOJIBIIMHCTBA BHUJIOB POT OKPYXKEH POTOBBIMH JIOMACTSIMH CO CTPEKaTENbHBIMU KieTKaMu. PoT
CIIY’)KUT KaK IS YHOTpEeOJIeHUs MHINW, TaK U JJIA yJAJICHHUS W3 OpraHu3Ma HeTlepeBapeHHBIX
octaTkoB. [Iuina momagaer B *KeNlylOK, OT KOTOPOrO pajvalibHO OTXOIAT TacTPOBACKYISIPHBIE
KaHajbl. J[pIXaHue Meqy3bl OCYILECTBISETCS 4YEPE3 BCIO MOBEPXHOCTh Tena. HepBHas cucrema
MeZy3 pa3BUTa JIydllle, YeM Y KOPAJIOBBIX U THAPOUIHBIX MMONUIoB. OHa MpeicTaBlIeHa HEPBHBIM
CIUIeTeHUEM, OoJiee Pa3BETBICHHBIM B IIyMaibllaX M HA HIKHEH 4acTH KOJIOKOJIA, a TAKXKE ABYMS
HEpBHBIMU KosbllaMH. [loJioBBIE JKene3bl HaxomATCA PSIoM ¢ xkenyakoM. OIUIogOTBOpEeHHE U
pa3BUTHE MOJIOBIX OCOOEW MPOUCXOAUT B BojAe. TONBKO Yy HEKOTOPBIX CIM(OUAHBIX MeEay3
OILJIOIOTBOPEHUE SIUII U PA3BUTHUE IIAHYJ OCYILIECTBISETCS B OPraHu3Me MaTepH.

Pazmepsl Meny3 BappUpPYIOT OT HECKOJIBKUX MIJIJTUMETPOB 0 ABYX MeTpoB. Camas GosbIas
Mely3a B MHpE — apKTHuYecKas, WM NoJsipHas, oOuTaromas B XOJIOAHBIX MoOpsx. Ee Teno
JOCTHTaeT B JHAMETpPE ABYX METPOB, a IIyHajblia MOTYT JocTurath B JuinHy 30 MeTpoB. Haubonee
SAJIOBUTAsl Melly3a-KpecTOBUYOK, ee pa3Mmepbl Bcero a0 2 cMm. Cpena ee oOuTaHus — 3apociu
Bojopociei B inonckoM Mope. Okoru Mey3bl JaHHOTO BUJIa CMEPTENIbHBI /711 4eJI0BeKa.

[IpencraButenu Mexy3 UepHOro Mopsi — 3TO KOPHEPOT, aypenusi, TpeOHEBUK MHEMHOIICHC.
Nutepecen pox Turritopsis nutricula, oOuTarOmuUx B MOPSIX TPOITUUYECKOTO U YMEPEHHOTO TOSICOB.
OHM cranmM WIMPOKO U3BECTHHI, Ojaromaps OCOOEHHOCTSM CBOETO IKM3HEHHOTO IIMKJIA.
bonbmnHCcTBO moOrubaroT mocie Pa3MHOXKEHHS, a ATH KHUIIEYHOIOJOCTHBIE CIOCOOHBI W3
II0JIOBO3PEJION CTaJMU BO3BPALIATHCS K «IETCKOM» - cTaguu nosuna. Eciy npeanonaokuTh, 4To
ATOT Ipolecc 0ECKOHEUEH, TO MEY3bl JAHHOTO poJa O€CCMEPTHHI.

HenaBHo mpu wuccnenoBanum rtiyoun Ilenebecckoro mopst 1oxHee QDWmunuH ObLTa
oOHapyKeHa OpUrMHaibHas yepHasi Meny3a. JlaHHasg HaxoJlka Mopas3miia Jake U3BECTHBIX YUEHbIX,
TaK Kak IOJIaraioT, YTO HAWCHHBIM BUJ 10 HACTOSIIETO BpeMEHH ObLIT HEBEZIOM HayKe.

3.3 PasMHOKeHHEe U IUKJIbI PAa3BUTHA

PasMHoOXeHMe, mpHCyllee BCEM OpraHu3MaM CBOWCTBO BOCHPOM3BEACHHUs ceOe MOI00HBIX,
o0ecnieunBarolee HEIpPEepPhIBHOCTh u MIPEEMCTBEHHOCTb KU3HU. B OCHOBE
BceX (popM pa3sMHOXKEHHS Y OPTaHU3MOB, 00JAJAIONINX KIECTOYHBIM CTPOCHHUEM, JICKHUT JICICHUE
KJICTKH.

Pa3MHOXAIOTCSl KUIIEYHONOJOCTHBIE OECHONbIM MyTeM - IOYKOBAHHEM M TIOJOBBIM, C
(hOpMHPOBAHHUEM TOJIOBBIX KJIETOK.

Tak, B n3ru6ax HMKHUX BETOUEK KOJIOHHMH TMOJUIIOB HAXOAATCS OJIACTOCTHIINH, OT KOTOPBIX
OTIIOYKOBBIBAIOTCS HEOOJNbIINE TMOABMXHBIE MeNy3bl - CBOOOJHOXKMBYILEE IUIaBaroliee
IIOKOJICHUE.

Meny3bl oOecrieyuBarOT pacceieHHe >KUBOTHBIX U CIOCOOHBI Pa3MHOXKAThCS IOJIOBBIM
nyreM. Takum o00pa3oMm, y pa3HbIX BHUAOB KHIICYHOIOJOCTHBIX IPOUCXOAUT YEpeJOBAHUE
MOKOJICHUH: TOJHIBI - Oecroyoe MOKOJIeHHE, pa3MHOXKAlOIIeecs BEreTaTUBHO, MEIY3bl - TOJI0BOE
MOKOJICHHE, BbIpalaThIBaloliee MoJjoBble KieTku. OrmuionoTBopeHue mepekpectHoe. U3
OILJIOJIOTBOPEHHBIX SUIEKJIETOK DPAa3BUBAIOTCA MAaJICHbKUE JUYMHKH C PECHUYKAMH, KOTOpBIE
OCEJAl0T Ha JTHO U MPEBPALIAOTCS B OJIMUIIOB.

becrionoe pa3MHOKeHUE, CBOMCTBEHHOE, KaK MpPaBHJIO, MOJUIAM U OTCYTCTBYIOIEE, 3a
HEKOTOPBIMU UCKIIIOUEHUSMH, Y MEy3, TPOUCXOIUT OOBIYHO ITyTeM MoukoBaHus. Ha Tene monumna
nosiBIsieTcss Oyropok (Iodvka), KOTOPBIM IMOCTENEHHO PAaCTET, CTPOSCHUE €ro YCJOXKHSICTCS W OH
IIpeBpalaeTcs BO B3POCIbIA OpraHu3M. V3BECTHBI Takke U SIBICHUSA MPOAOJIBHOIO JAEICHUS
MOJIUTIOB, HO OHU peAku. CBoeoOpaszHble MPOLECChl OECHOJOro Pa3MHOKEHUS MPOUCXOISIT BO
BpeMs Pa3BUTHSA CIOXKHBIX (cM(pOUTHBIX - TpUM. biofile.ru) memys.

[TomoBeIM ~ crOCOOOM  pa3MHOXKAIOTCSI  BCE  KUIIEYHOMOJOCTHBIE.  BONbIIMHCTBO
MPEJCTaBUTENICH TUIIA — PA3/IEIbHONOIbI, MEHBITMHCTBO — TrepMadpoauTsl. IlonoBbie xenessl y
HU3ILIEro Kjiacca — TUIPOUTHBIX — Pa3BUBAIOTCA B HAPYKHOM CIIO€ Tela, Y OCTAJbHBIX — BO
BHYTPEHHEM CJIOE, T. €. B CTEHKE KUILIEYHHKA.
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Onog0TBOpEHKE Y OJTHUX HApY)KHOE, T. €. M0JIOBbIE KJIETKHU BCTPEYAIOTCS B BOAE, Y APYIHX
- BHYTpPEHHEE, T. €. OHO COBEPIIAETCS B Telle )KEHCKUX 0Cco0ei, Ky/a MPOHUKAIOT CIIEPMAaTO30M/IbI.
Y HemHOrumx (Hampumep, y IHPECHOBOJIHBIX THMJp) pa3BUTHE MPSIMOE, y OCTAIBHBIX — C
npespaiieHuemM. [locne 3aBepiieHns cTaauu racTpyisl (KOTOPOM MPEAIECTBYIOT CTaAUH MOPYIIBI,
OnmacTynbpl W MAapeHXUMYNbI) y  TMOJABIAIONIETO  OOJBIIMHCTBA  KHUIIEYHOIIOJIOCTHBIX,
pa3BUBAIOIIMXCS C TpEBpalleHueM, 00pa3yeTcsi NBYXCJIOWHAas JIMYMHKA C 3a4aTKOM KHILIEYHON
MOJIOCTH — IIJIaHyJa, NMEpeBUralonascs B BOJE NMpHU MoMoluu pecHuuek. [lmanynsl, Gmaromaps
MOABMKHOMY 00pa3y >KH3HH, CIIOCOOCTBYIOT PACCEJICHHIO KHUIIEYHOTOJOCTHBIX, YTO OCOOCHHO
BXXHO TSI CUISTINX (HOPM.

Meny3bl pa3ieabHOIONbI, UX MOJOBbIE JKeJIe3bl pacioiaraloTcs MO0 B 3KTOJEpMe POTOBOTO
X000TKa, MO0 B AKTOAEPME 30HTHKA TMOJ PAaTUAIBHBIMU KaHAJIaMU. 37€Ch OHHM OJIMKE BCETO K
MUTATENIbHBIM BEIeCTBaM, HEOOXOJUMBIM JUIsl PA3BUTHUS MOJIOBBIX MPOAYKTOB. CTpOEHHE KIIETOK
SKTOJAEPMBI M SHTOJCPMBI MEAy3 Takoe >Ke, KaKk M y TIOJMIIOB, M TOTOMY HE TpedyeT
JIOTIOJIHUTEIBHOTO OMMCAHUS, 3aTO ME30TJIesl y Me1y3 pa3BUTa HeCcpaBHEHHO cuiibHee. OHa OoraTa
BOJIOM W HMMEET CTYIEHHUCTBIM XapakTep, Omarofapss ueMy THUIAPOMENy3bl OYEHb IPO3payHBbl,
MHOTHX, JJa)K€ JOBOJIbHO KPYIHBIX, MEIy3 TPYAHO yBHIAETh B Boje. OCOOCHHO CHUJIBHO Pa3BUTA
Me30rJ1€es B 30HTHKE.

Cuudougnsie Meny3sl pa3AeabHONONBI, UX MOJIOBHIE JKEJIE3bl PA3BUBAIOTCS B SHTOJEPME U
pacrnoyiararorcsi B KapMaHax skeiayaka. [[omoBbele MpOAyKThI BBIBOISATCS HApPYKy 4Y€pe3 POTOBOE
OTBEpCTHE.

Y MHOrux O€clO3BOHOUYHBIX >XMBOTHBIX CYIIECTBYET OCOOBIH THIT Pa3MHOXKEHHUS, IMPHU
KOTOPOM Ha IOBEPXHOCTH Tejla MAaTEePUHCKOTO oOpraHu3ma oOpasyercsi Oyropok B BHIE
paspocuieiicss Tpymmbl KJIETOK. JTOT OyropoK YBEIMYMBAETCS B pa3Mepax M H3MEHSET CBOIO
¢dopMy 10 Tex mop, MOKa He CTAaHET YMEHBIIEHHOW KOMHel MaTepUHCKOrO OpraHu3Ma. DTOT THUI
pa3MHOXKEHHUS Ha3bIBaeTcs MoykoBaHueM. [louku MoryT oO0pa3oBbIBaThCsl Kak Ha BHYTpEHHEH, Tak
U Ha BHEIIHEH IOBEPXHOCTH Tesa. BHelIHee NOuYKOBaHME TOpa3fo IIUPE PacIpOCTPAHEHO B
MIPUPOJIE U CIY’)KUT BeCbMa OOBIUHBIM CITIOCOOOM Pa3MHOKEHHSI Y KUIIIEYHOMOIOCTHBIX.

Y  OIMHOYHBIX [OJIMIOB TIOYKA, JOCTUIIIAS  ONPEACIIEHHOM CTaguu  pa3BUTHS,
OTIIHYPOBBIBAETCSI M NEPEXOJUT K CAMOCTOSATEIBHOMY CyIIECTBOBaHUIO. VIMEHHO Tak
pasMHOXaeTcsi OOBbIYHAsA MPECHOBOJHAA ruapa. Ha MemKoBHIHO-IMIMHAPUYECKOM TEJe THIPHI
oOpa3yercsi BBIPOCT, B 00pa30BaHUU KOTOPOTO NMPUHUMAET Yy4acTHE KaK AKTOAEPMANIbHBIN, TaK U
SHTOJEPMAJIbHBIA CiI0i. BbIpocT, yBenuuuBasCh B pa3Mepax, NPUHUMAET LMIMHAPUYECKYIO
(dbopMy, Ha ero BepxHeM KOHIle 00pa3yeTcsi BeHUMK LIyTajel] U MPOPhIBAETCS POTOBOE OTBEPCTHE.

Takum oOpa3om, Ha Tene TUApPH oOpa3yeTcs HOYEpHssl THIpa, YXKe CHocoOHas K
CaMOCTOSITEILHOMY 00pa3y *H3HH, HO oOjajaronias HECKOJbKO MEHbIIMMHU pa3zmepamu. Yacro,
OJIHAKO, Ha TeJIe TAKOM JOYEPHEHN TUAPSI, €IIe HE YCIEBLIEH OTACINUTHCSI OT MAaTEPUHCKOM, B CBOXO
ouepenb oOpa3yeTcss HOBas mouka. [Iporiecc moykoBaHUS MOXKET MOWTH elle Jaibllie, U TOrAa
BO3HHUKACT YK€ JIOBOJIBHO CIIOKHBIM KOMIUIEKC U3 HECKOJIBKUX COCTMHEHHBIX MEXIY COOOH TUIp C
oO1el /u1si BCEX HUX TacTpajbHOM MOJOCTHIO.

OnucanHbBIi KOMIUIEKC THIp o0O0Jamaer OONbIIOW IEIOCTHOCTBIO M (DHU3HOIOTHYECKOM
CaMoCTOSITENbHOCTHI0. C IpYroi CTOPOHBI, 3TO CIOKHOE LIEJI0€ 3aBE0OMO JIETUMO, N0 KaKIas U3
MOJIOABIX TUApP TMPEACTaBIseT COOOW MOTCHIMAIBLHO CaMOCTOSATENbHBIA opranm3Mm. U
JNEUCTBUTENBHO, KOTJla HACTyNaeT KaKOW-TO MOMEHT, OTAENIbHBIC IOJIMIBI HAYMHAIOT OAWH 3a
JAPYTUM OTIIHYPOBBIBATHCS U MEPEXOIAUTh K CAMOCTOATENbHOMY 00pa3y >kM3HHU. PaccMOTpeHHBIH
KOMIIJIEKC Ha3bIBAIOT BPEMEHHOW KOJIOHHEH.

[loBpexxaeHHasi ruApa JIETKO BOCCTAHABIMBAET YTPAu€HHBIE YacTHU TE€la HE TOJBKO IOCIE
TOrO, KaK €€ pa3pe3alu MorojiaM, HO JaXe U B TOM CIIy4ae, €ClI €€ PacwICHAIT Ha MHOKECTBO
yacreil. M3 xaxaoil yacTu oOpasyercst HOBas MalleHbKas TUApA. DTO MPOUCXOMUT Onaromaps
Pa3MHOKEHHIO IPOMEXYTOUHBIX KIIETOK.

3.4. [IpakTH4ecKoe 3HAYEHHE.

Hekoropeie Buapl Meny3 ciyxkaT npeameroM npomseicia B Kwurae, fImonuum, rae ux
ynotpebisitoT B nuuly. Bee mpeacraBuTenu 3Toro kiacca — OOMTaTeNM MOpEH U OKEaHOB.
BcerpewaroTes kak 0IMHOYHBIE KOPAJUIbI, TaK U KOJIOHUAJIbHBIE (JOPMBL. MIX MEUIKOBHIHOE TENO C
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MTOMOIIIBIO TTOJOMIBEI IPUKPEILISETCS K TIOIBOJAHBIM MpeaMeTaM (y OJUHOYHBIX (OpM) WITH TPSIMO
K KOJIOHMH. XapakTepHass OCOOCHHOCTh KOPAJUIOBBIX IOJMIIOB — HAJIM4YUE CKEJeTa, KOTOPBII
MOKET OBITh U U3BECTKOBBIM, MJIM COCTOSATH M3 POrONOJO0OHOI0 BEILECTBA M pacroyaraercs 1udo
BHYTpHU Tena, TuO0 cHapyxu (y aKTUHUU CKeleT oTcyTcTByeT). KopaiioBble monumbl, Kak U
10/100aeT KHUIIEYHOIOJIOCTHBIM — HACTOSIIME TUIOTOSIHBIC )KUBOTHBIE. BCe KOpayioBbIe TOJIHITBI
JeNATCS Ha JBE TPYIIbI: BOCBMUITYU€EBbIE U IIECTHIIy4YEBbIe. Y MEPBbIX BCET/Ia BOCEMb IIIyHalell; K
HUM OTHOCSITCSI MOPCKHE TIEPhsI, KPACHBIM U OENbIi KOpaibl. Y MIECTUIYYEBBIX YHCIO ITyTIael]
BCeTrJa KpaTHO MIECTH (aKTHHUH, MAJPETIOPOBBIC KOPALILI U Ap.). CKeJIeThl MOTUOIIMX KOJIOHUHN
KOPaJUTOBBIX MOJUIIOB 00pPa3yroT 3HAMEHUTHIE KOpayutoBble pudbl U aToisl. CaMoe MHTEPECHOE,
YTO BCE aTOJIIbI — M MAJICHbKHE M OOJIBIITNE — COCTOAT M3 U3BecTHsAKA. OOpa3oBaycs oH Oyaromaps
TUTAHUYECKOW CO3UJIATEIbHON JESITEIbHOCTU >KUBBIX OPraHW3MOB — KOPAJJIOBBIX IOJIMIIOB,
KOTOpbI€ Ha MPOTSHXKEHUN MUJUTMOHOB JIET U3BJIEKAIU U3 MOPCKOW BOJIBI KaJbIUil, YTOOBI CO3/1aTh
W3 HEro OIOpY Il CBOET0 MAJEHBKOI'O CTYAEHUCTOTO Teibla. [loaumnel Xuiu U yMHpamu, a ux
M3BECTKOBBIE JOMHUKH OCTaBalIHCh. [IOCTENEHHO OHM CKAIUIMBAJIUCh B OOJIBIINE OTIOXKEHUS
YUCTOW MOpOJBl. B KakIOM KOpPasIOBOM IOJMIIE >XKUBYT BOJOPOCIU-CUMOMOHTHL. Macmradbl
MOCTPOEK KOPAJUIOBBIX MOJMIIOB JIEHCTBUTENBHO OrpoMHbI. Hampumep, npoctuparouiuiicss BIoIb
ceBepo-BocToyHOro Oepera ABctpanuu bombmiolr bapeepubpiii Pud ckomun B cebe CTONBKO
U3BECTHSKA, CKOJBKO €ro He OBUIO H3pacXoJOBaHO HA CTPOUTEIBCTBO 33 BCIO HMCTOPHUIO
yenoBevecTBa. TOJIIIMHA €r0 U3BECTKOBOTO IJIacTa U3MEPSIETCS COTHSIMH METPOB, a NIMPUHA JOXKa
MEJIKOBO/IbSI, OTJAEISIOMEro pud OT MaTepuka M TaKXKe CIIOKEHHOTO H3BECThIO, B CpEIHEM
koneoercs Mexay 50 m 100 kM. MOITHOCTH HM3BECTKOBOTO CJIOSI Y HEKOTOPBIX aTOJUIOB
COBEpLICHHO TMOpa3uTenbHa. Tak, BO BpeMs OypeHHs Ha aTojule DHHUBETOK 0a3allbTOBOE
BYJIKAHMYECKOE OCHOBAHHME OCTpOBa ObLIO HocTUrHyTO Ha rinyoune 1300, a Ha atomie buknau no
Hero jaoOpanuch TOibko Ha TayomHe cBbime 2000 wmerpoB. IIpoucxoxaeHue aTouIOB U
KOPaJIJIOBBIX pU(OB 0JIT0€ BPEMS OCTABAIOCh 3araJKoM.

Jexknusa Ne 4 ( 2 yaca)

Tema: «Tun miockue 4yepBu, kiaacc PecHu4HbIe YepBU»
1.4.1 Bonpocwbl jeKknum:
1.1 OcoGeHHOCTH OpraHu3aluy TYpOeUIIpHii Kak CBOOOTHOKUBYIINX YEPBEH.
1.2 CtpoeHnue pa3IM4HbIX CUCTEM OPTraHOB.
1.3 Pa3zMHOX€EHNE U pa3BUTHE.
1.4 PacnipocTpanenue u o0pa3 KU3HH.
1.5 IIpoucxokieHue MIOCKUX YEPBEH.

1.4.2. KpaTkoe cogep:kaHue BONPOCOB
3.1 OcoGeHHOCTH OPraHU3alUM TYPOC/UIAPHI KAaK CBOOOJHOKUBYIHX YepPBei.

[Inockue 4YepBH - OBYCTOPOHHECUMMETPHUYHBIE >KMBOTHBIE C YIUIOUICHHBIM B CIIMHHO-
OpIOIIIHOM HampaBiieHuH TenoM. [TOKpOBBI M JeXaliue IMOJ HUM CJIOM MBIIIEYHBIX BOJOKOH
00pa3ylT KOXHO-MYCKYJbHBIM Memlok. [lepBuduHas MOJOCTh Tena 3alojHEHa PBIXJION Maccoid
KJIETOK - MTAPEHXUMOM, B KOTOPOH PacCIIOJIOKEHBI pa3INuHble BHYTpEeHHUE opranbl. CrienmanbHble
OpraHbl JBIXaHUS OTCYTCTBYIOT. Y (OpPM, UMEIOIIMX MUIICBAPUTEIBHYIO CHCTEMY, KUIIEYHHUK
(0OBIYHO pa3BETBICHHBIN) 3aKAaHUYMBACTCS CJIENO: aHATBHOE OTBEPCTHE OTCYTCTBYET. Y OJHOH U3
Mapa3sUTUYECKUX TPYNI IUIOCKUX YEPBEH - JICHTOYHBIX YEPBEH - OPraHOB IUIIEBAPEHUS HET U
IIUIIAa BCACBIBAETCS 4YEpPEe3 IOKPOBBI OCMOTHYECKH. Oprasel BBIACICHUS IIPEICTaBICHBI
npoTtoHedpuausMu. Ilnockue 4epBy, 3a peIKUM HUCKIIIOYEHHEM, repMadpOAUTEI.

PazButne npoucxoaut o0b4HO ¢ MeTamop(do3om, pexe - 6e3 Hero.

Onwucansl 0k0j10 12 ThIC. BUAOB IUIOCKUX 4YepBel. HacTh U3 HUX XKUBYT B MOPSX, IPECHBIX
BOJIOEMaxX M TOYBE, HO OOJBIIMHCTBO SBISIOTCS HapY)KHBIMM WJIM BHYTPEHHUMH Iapa3uTaMu
Pa3IMYHbIX KUBOTHBIX U YEJIOBEKA.
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B Tun Ilnockume yepBu BXOAsT chenyromme kiacchl: Pecauunsie uepBu (Turbellaria),
Cocanpmuku (Trematoda), Jlentounsie yepsu (Cestoda) u mip.

TypOennsipuit BenyT cBOOOAHBIN, XUITHBIN 00pa3 KHU3HH, JUIIL HEMHOTHE U3 HUX Mapa3uThl.
OOuTaroT Ha JHE MOpPEH M OKEaHOB, B TPECHBIX M COJOHOBATHIX Bojoemax. HeGosbmioe
KOJIMYECTBO BUIOB MPHUCIIOCOOJICHO K JKU3HHU HA MOBEPXHOCTU IMOYBHI B OUEHBb TEIUIBIX BIIAXKHBIX
MecTax 3eMHoro mapa. M3sectao okosno 3400 BUI0B.

Crpoenne. @®opma Tena wyamie Bcero IUCTooOpa3zHas. JlmWHA Telma OT HECKOJIBKUX
MUJUIUMETPOB IO HECKOJBKUX CAHTUMETPOB, HO HEKOTOpble BHUIBI (B OCOOEHHOCTH MOPCKHE)
JOCTUTAIOT 3HAYMTENIbHOM BEIMYMHBI (JI0 HECKOJBKHUX JECITKOB caHTUMeTpoB). Okpacka Tena
Oenasi, uepHasi, kopuuHeBast u Jp. OueHb SPKO OKpaIleHbl MHOTHE MOPCKHE BUIBL. B KOXHOM
MMOKPOBE MMEIOTCSI 0COOBbIE KJIETKH, COJEpIKAIIHe ONEeCTAIMEe MaJOYKOBHIHBIE O0pa3oBaHHS —
pab-auThl, KOTOpPBIE MOJ BIUSHUEM BHEUIHUX pa3/pakeHUN H3BEPraloTcs B BOAY M 00pa3yloT
KJIIEWKYI0 MacCy, Wrparollyl0 3allUTHYI0 pOJIb WIM CIYXallylo [JIs HamaJeHWs Ha >KEpTB.
MHorounciaeHHble KOXKHbBIE >KeJe3bl BBIICISIOT BEUIeCTBa, OOJEryarolue CKOJbXKEHHE 10
cyOcTparam, MPUKPEIIEHNE K MOCIECTHUM U T. 1. Pa3HOOOpa3HbIe TBEp/ble KOKHBIE 00pa3oBaHUs
pa3nuuHoOi (GOpMBI, chayXallde JUis HamaJeHUss Ha MEJKMX >KUBOTHBIX, HCIIONB3YIOTCA MPHU
MOJIOBBIX aKTax U T. 1. OCHOBHbBIE CBEICHHSI O HEPBHOM, JBUTATEIHLHOM, BHIACIUTEIIBHON CUCTEMAX
U Ipoleccax JUCCUMMIISLUU Y TypOeIUIsipuil COOOIIEHbI B XapaKTepUCTUKE TUIIA.

[MumeBapurensHas cucrema. CTpoeHHE NUIIEBAPUTENBHOM CHCTEMBI B Pa3HbIX TIpymmax
KJlacca pa3nuyHo. PoT y OONBIIMHCTBA BUJOB HAaXOIUTCS B Pa3HBIX MECTax OpIOIIHON CTOPOHBI
WM Ha 3aJiHeM KoHIle Tena. [locnenHee moyioxkeHne, BOZMOKHO, OBUIO HadaJbHBIM, TaK KaK OHO
CXOJHO C TMOJIOKEHUEM PTa y TaCTPYJbl. Y CaMbIX MPOCTHIX TYpOEIIpUl — OECKUIIEUYHBIX — POT
BEJIET WJIU MPSIMO, WJIK YEPE3 MIPOCTO YCTPOEHHYIO IVIOTKY B PHIXJIYIO MAPEHXUMY, KIETKH KOTOPOH
3aXBaThIBAIOT MHILY W TepeBapuBaioT ee. OgHAKO TakuX TypOeuIsIpuil HEKOTOpbIE 300J0TH
CUMTAIOT HE NPOCTBIMU, a YIMPOCTUBIIMMHUCS. Y OONBINIMHCTBA K€ BHUIOB Kjacca HMeeTcs
MYCKYyJUCTasi TJIOTKA, CHOCOOHAasl BBIMSIUMBATBCA [UJISI 3axBaTa MEJIKUX JKMBOTHBIX (Bce
TypOeInsipuii — XWINHUKH), W KHIIKA, pEeXe MpsMas, a OOINbIIeH YacThi0 pa3BETBICHHAS.
KonnuecTBo pas3BeTBieHMI, Kak M y MeIy3, B OCHOBHOM 3aBHCHT OT pa3MeEpoB Tena.
[MumeBapenue, Kak MpaBUJIO, MPOUCXOAUT B KJIETKAX KHUIIEYHHWKA, HO OTMEYAIOTCA W Cilyyau
MUIIEBAPEHUs B KUIIECYHOW MOJIOCTH. AHAIBHOIO OTBEPCTHSI HET, U HENEPEBAapEHHBIE OCTATKHU
MU YAAISI0TCS depe3 poT. Takum oOpa3oM, OmMHMCaHHAs CHCTEMa B OCHOBHOM IIOXOXKa Ha
MUIIEBAPUTEIBHYI0 CHCTEMY KHIIEYHONOJIOCTHBIX, OJHAKO JIydllee pa3BUTHE HEPBHOW U
MBIIIEYHON CUCTEM 00JIeryaeT peCHUYHBIM YEePBSIM OXOTY Ha UX YKEPTBY.

Pasmuoxenue. Bcee TypOemmsipuii pa3zMHOXKAIOTCS TIOJIOBBIM IyTeM, HO Yy pslla BHJIOB
HaOIIOaeTcsl Takke JeleHue uepBed Ha J1Be H  Oomee ocobeil. IlonoBoit ammapat
repMapoOIUTHBIMH.

3.2 CTpoeHne pa3jIM4HbIX CHCTEM OPraHoOB.

CBOOOTHOXKMBYIIIME IIJIOCKME YEPBU MHUTAIOTCS MPEHMYIIECTBEHHO KaK XHWIIHUKA H
MEPe/IBUraloTCsl MOJI3KOM WM BIUIaBb. JTOMY CHOCOOCTBYIOT KOKHO-MYCKYJIBHBIH MEIIOK M
pecanuk. [Inockue yepBu SBISIOTCS IEPBBIMH JIBYCTOPOHHE-CHMMETPUYHBIMU )KUBOTHBIMH.

®dopma Tena U KOKHO-MYCKYJIbHBIM MEIIOK

Teno ymnoméHHoe, oOBaJbHOE WM YAJMHEHHoe. Ha mepeaHeM KoHIE Tesna OOBIYHO
pacrojararoTcs opraibl 4YyBCTB. POT HaxoIuTcsl Ha OPIOIIHOM CTOpOHE Tena.

Teno TypOemisapuii cCHapy>KH MOKPBITO OJHOCIOWHBIM PECHUTYATHIM IMHUTEIUEM, PUYEM C
BO3pPacTOM PECHHYKH YacTO TEpSIOTCA, M3-3a YEro KJIETKH Kak Obl «ibicetoT». I[lomararoT, 4rto
PECHUYKHU CHOCOOCTBYIOT MEPEMEIICHUIO YepBs B IpocTpaHcTBe. CTpOEHHE SMUTENUsl Y Pa3HbIX
yepBell HE OJIMHAKOBO, B CBSI3M C YE€M BBIJENSIOT JIBa OCHOBHBIX BapuaHTa. B mepBoM W3 HHX
AMUTENNATBHBIC KIIETKA YETKO OTIENICHBI IPYT OT Apyra. Bo BTOPOM KJIETKHU AIHUTENUS CITUBAIOTCS
B CBOEH BEpXHEH uacTh, oOpa3ys OOIUi IUTOIUIa3MaTHYECKUN Oe3bsaepHBIA Cloi. B HuKHEH
CBOEH YacTH KJETKH O0pa3yloT MEUIOYKH, COAEp)Kallue sapa, KOTOPbIE CITYCKAIOTCS HIKE
0a3aabHON MEMOpPAHBI U COXPAHSIOT IMPU ATOM Pa3IeIEHHOCTh MEXIY COOOM.
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B snutenuu TypOemispuii UMeeTcss MHOTO OJHOKJIETOUHBIX JKelie3 pa3NnudHon ¢popmbl. OHU
paccestHbl IO BCE IMOBEPXHOCTH, HO MOTYT 0Opa3oBbIBaTh cKorieHHs. Hampumep, ciusuctbie
’KeJe3bl 0COOCHHO MHOTOYMCIICHHBI B AMUTENUU MEpeAHEN YacTu Tela, BhIACNsAeMas UMM CIIU3b,
MO-BUJIMNMOMY, CIIOCOOCTBYET MPHUKPEIUIEHUIO YepBsl K cyocTpaTy. HampoTus, GeskoBble Kene3bl
KOHIIEHTPUPYIOTCS 10 KpasM Tela, IOoJaramT, YTO BBIICTSEMBI HMH CEKpeT o0yagaeT
TOKCUYECKUMU CBOMCTBAMH.

Cpenu snUTENHANbHBIX JKEJE3 BBIIENAIOTCS PpAaOIUTHBIC KIETKH, KOTOpBIE COJAEpKaT
MPEIOMIIAIONINE CBET MAJIOYKH — pabAMTHI, Jiexkallue NEepreHIuKyIsIpHO moBepxHocTH. [Ipu
pasapakeHuM paOAUThl BHICTPEIMBAIOTCS HApPYXKy, IJe MPU COMPUKOCHOBEHUH C BOJON OBICTPO
OCITU3HAIOTCS M 00pa3yloT 3allUTHYIO clu3b. biaromapst sTomy TypOeuisipuu MpakTH4YEeCKH HE
MOeNalTCsd JAPYTUMHU JKUBOTHBIMHU. PaOnuTHBIE KJIETKH pacrlojaraiTcs HIbKe O0a3albHON
MeMOpaHbl, HO CBSI3aHbI IIPU 3TOM C BBIIIENEKAIIUMHU SMUTEIHATBHBIMUA KJIETKaMH, B KOTOPbIE U3
HUX W TIOCTYMalT pabauThl. MpIIeyHass 4YacTh KOXXKHO-MYCKYJIBHOTO Melika oOpa3oBaHa
HECKOJIbKUMU CJIOSIMHA MBIIIEYHBIX BOJOKOH. CHapy»H pacroyiaraercs KOJbLEBOW CIOW, MO HUM
IIPOJOJIBHBIM U CaMbli HUKHUN — JIHMAarOHAJIbHBINA, BOJIOKHA KOTOPOrO0 MAYT IOJ YIJIOM IAPYr K
npyry. VIMEHHO COBOKYNHOCTh IOKPOBOB M JIeXKAIMX HHUYKE CJOEB MBIIICYHBIX BOJIOKOH M
o0pa3yeT KOXHO-MYCKYJIbHBIM Memok. Kpome CIIIOIIHBIX CJO0€B, MBIIIEYHBIE BOJOKHA TaKXkKe
00pa3ylT My4YKH JOP30BEHTPAIBHBIX MBI, OHU HAMpaBIAIOTCS OT CIHHHON (JOp3abHON)
YacTH Teja K OpronTHO¥ (BEHTPaJbHOW) W, COKpAIIasCh, €lie OOJbINE CIUTIONMBAIOT TEJIO YEPBSI.
Menkue 4epBH IUIaBAOT IPU IOMOIIM PECHUYHOIO 3MMUTENIMS, & KPYIIHbIE — B OCHOBHOM 3a CUET
BOJIHOOOpa3HbIX CoKpamleHuil Tena. [lon3aoT yepBu myTéM COKpalleHHus MYCKyJIaTyphl Tela Uiu
NIEPEJIBUTAIOTCS «IIAralolIMM» IBUKEHUEM, TOOYEPEIHO MPUKPEIUIIACH TO IEPETHUM, TO 3aJHUM
KOHIIOM TeJa.

[MumeBapuTenbHas U BBIACIUTENbHAS CUCTEMbI

[TumeBapuTenbHasi cUCTEMa PECHUYHBIX YepBEil TOBOJBHO pa3HOOOpa3Ha B Mpejaenax
KJlacca U BapbUpYeT OT NPUMHUTHUBHOW — 0e3 0(OpMIIEHHOTO KHUIIEYHHKA /0 CPaBHHUTEIHHO
CJIIO)KHOM — C BETBHUCTBIM KHIIEYHUKOM. OCHOBHBIE OTPSIIBI PECHUYHBIX YEPBEH OTIMYAKOTCS
npexie Bcero (hopMoii KHIEUHUKA.

JIOBOJIBHO CIIOKHBIM KUIIIEYHUK MMEETCS Y MHOTOBETBUCTBHIX TYpOCIISPUIl — MOJIMKIIAL
(otpsin Polycladida). PoToBoe oTBepcTHE y HHX, KakK MpaBHIIO, OMMKE K 3aJHEMY KOHIy Tejla H
BEJIET B CKJIA[UYaTyl IJIOTKY, OT KOTOPOM paauajibHO PacXOIATCS MHOXKECTBO CIIENBIX BETBEU
SHTOJEPMAJIBLHOTO KUIIEYHHUKA.

B monotpsime TpexBeTBUCTHIX, WM IwaHapuii — Tpukian (Tricladida) ot rimoTkw,
PacIoJIOKEHHOM MocepeAnHe Tela, OTXOAST TPU BETBU KullleyHUKAa. OJHA BETBb HaIlpaBl€HA K
nepeaHeMy KOHILy Tena, a ABe — Ha3al. [Ipu 3ToM nuina cHavana noctynaer B epeJHUN BBIPOCT,
a OTTyJa mepeTrekaeT B 3aaHue. TakuM o0pa3oM, MUTATEIbHBIMHM BELIECTBAMHU IEPBOHAYAIBHO
o0ecreunBaroTCsl OpraHbl, pacloIoKeHHbIE B IEpeIHEN YacTH Tena.

VY orpsana npsamokumeunsix (Rhabdocoela) riotka pacnosnokeHa Ha nepeHeM KOHIIE Tela U
KUIIEYHUK MPSIMOMN, HEBETBUCTBIN.

Y pecHUUYHBIX 4YepBeil ¢ O(OPMICHHBIM KHUIIIEYHUKOM OOJBIIYIO POJIb B MEpPEBAPUBAHHUH
MUY BBIMOJHSAIOT TJIOTOYHBIE JKele3bl. Y MHOTMX BHJIOB HaOMIOAaeTCsl BHEKUIIECYHOE
nuieBapeHue. Hepeako muiaHapum HamajialOT Ha JOBOJIBHO KPYIHBIE KEPTBBI (MOJUIIOCKOB,
paukoB). B Teno xepTBBI OHU BBIACNAIOT MUIIEBApUTEIbHBIE (EPMEHTHI, a 3aTEM BCACHIBAIOT
I0JIyTIEPEBAPEHHYIO MTUITY.

HecMoTps Ha omnpenesneHHy0 CI0KHOCTh MUIIEBAPUTENBHON CHCTEMBI, YCBOCHHE IMHUILU Y
TypOeuIApHii B 3HAUUTEILHONH Mepe OCYILIECTBISETCS 32 CUET BHYTPUKIETOUHOTO MUIICBAPCHHUS,
TO €CTh (harolnuTo3a MMUTETUATBHBIX KIETOK CPEAHEH KHUILKH.

BonpmHCTBO TYpOSIApUil SBISIOTCS XWUITHUKAMU U TUTAOTCS Pa3IUYHBIMU MEIKUMHU
0ecro3BoHOUHbIME. OOHapyXHUB >KEPTBY, UYEpPBb HAKPBHIBAET €€ CBOMM TEJIOM, IIOCIIE€ YEero
3arnateiBacT. Y IUTAHAPUU JAJISL 3TOTO CIY)XHUT BBIABM)KHAS TJIOTKA, KOTOpasl BBIOPACHIBACTCS W3
riyOOKOTro BISYMBAHUS HApPYKHOTO MOKpOBAa — TJIOTOYHOTO KapMmaHa. Ecimu pasmep m00bIYM
CJIMIIIKOM BEJIMK U €€ HEBO3MOXXHO MPOTJOTUTH LIEIMKOM, YEPBb OTPBHIBAET KYCKU CUIIBHBIMU
COCATENIbHBIMU  JBWKEHHUSMHM TJIOTKM, TIOcle d4ero 3amiarbiBaer ux. OaHako Melkue
YICHUCTOHOTHE (HampUMep, pauku) MOKPBITHI KECTKUM MAaHLIKMPEM U pa3opBaTh UX IUJIAHAPHUS HE
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MOXeT. B TakoM ciydyae oHa BBLAEISET U3 TJIOTKM HapyXKy NUIIEBAapUTEIbHbIE (DEPMEHTHI,
KOTOpPBIE PACHICIUISIIOT TKAHMW JKEPTBBI BHE OpraHU3Ma 4YepBs, MOCJIE YEro pazMsArdeHHas MUINa
BCAchIBaeTCs TMOTKOM. Takum oOpa3oM, y TypOeruisipuii BO3MOKHO M Hapy)KHOE MUILEBApEHUE.
Hekotopeie TypOemnsipun (rmmaHapuu) oOJagar0T CBOCOOPa3HON CIIOCOOHOCTHIO HCIIOIh30BaTh
«TpodeitHoe opyxkue». YueHble YCTaHOBHIIU, YTO MPHU NOETAHNUU THJIp IUIaHAPHEH cTpeKaTeIbHbIe
KJIETKU HE pa3pylIatoTCs, 8 MUTPUPYIOT B IIOKPOBBI YEPBS U 3AILUILIAIOT €T0.

BeinenurensHas cucrema nportoHedpunuanbHoro tuna. OOBMHO MMeEeTCs OAMH WM JIBa
OCHOBHBIX KaHala, OT KOTOPBIX OTXOJUT MHOXECTBO BETBSIIMXCS MEJIKHX KaHaJbIIEB,
3aKaHYMBAIOIIMXCS MeEpLATEIbHBIMU KJI€TKaMM — LupTouuTtamu. Ha 3amzHeM KoHue Tena
BBIICTIUTENIbHBIE KaHallbl OTKPBIBAIOTCA HApPY)Ky BBIICIUTEIbHBIMU mMopamu. Hambonee cuiibHO
pasBUTHl NPOTOHEPPUIMM Y TPECHOBOIHBIX YEPBEH, YTO CBSI3aHO C HUX JIOTMOJHUTEIHLHOU
byHkueil ocMoperynauuid. Y OeCKHUIIEYHBIX IUIaHAPHH AKCKPETOPHYIO (DYHKIUIO BBITOIHSIOT
amMeOOUTHBIE KIICTKHM, HAKaIUIMBAIOIINE IKCKpeThl. HarmomHeHHbIE SKCKpeTaMu KJIETKU YAAJSIOTCS
yepes KOXKy.

HepBhas cucreMa u opranbl 4yBCTB

VY Hnaumbojee MPUMUTUBHBIX B 3TOM OTHOILIEHUH OECKHUIIEYHBIX TypOemsipuil (Hampumep,
HEKOTOPBIX KOHBOJIIOT) HEPBHAs CMCTEMa MpejcTaBieHa nudy3Hoi cyosmuTenaabHON HEPBHON
CEThbI0, UMEETCS JINIIb €€ CTYIEHUE Ha NIEPEJHEM KOHIIE TeJla U MO3TOBOM TaHITIMI Ha NEpeIHEM
KOHIIe TeJia (00pa3yronIuiicss B OHTOTCHE3€ U3 YETHIPEX 3a4aTKOB M OKPY)KAIOIIUH CTAaTOLHCT). Y
OonpmMHCTBA TypOemsipuii kKpome Au(@Py3HOro MOJKOKHOTO CIJICTEHUS HMEIOTCS MapHbIe
HEPBHBIE CTBOJIbI, KOTOPHIE BO3HUKIIM KAK MPOU3BOJHOE ITOTO CIUIETEHHUS, U COCIHUHSIONIUE HX
KOJIBLIEBBIE IE€PEMBbIUYKU. Takod THUI HEPBHOM CHUCTEMBI SBIISIETCS OPTOrOHOM (pelréryaras
HepBHas cucreMa). Y OECKHUIICYHBIX M JPYruX TypOeJUIsipuil, UMEIOIIMX CTAaTOLUCT, OPTOTOH
COEJMHEH C YHJOHHBIM MO3IOM — HEPBHBIM TaHIJIHEM, 00pa30BaBIIMMCS BOKPYT CTaTOLUCTA. Y
JUIICHHBIX CTaTolucTa TypOemtsipuili (opMupyeTcss TOJOBHOM MO3r OPTOrOHHOTO THIA U3
YTOJIMBIINXCSI HEPBHBIX CTBOJIOB U KOJBIEBBIX KOMHCCYpP OpPTOrOoHa. MakcHManbHOE YHCIIO
HEPBHBIX CTBOJIOB OPTOrOHA — 8, MUHUMAaIbHOE — 2. Y HEKOTOPBIX I'PYIII UMEIOTCS 100aBOYHbBIE
riny0okue JsatepanbHble (OOKOBbIE) CTBOJBL Jlyisi Oojiee MPOABHUHYTHIX TPYNI TypOerutsipuit
XapakTEpHO MOTPYKEHHWE OPTOTOHA IMOJ CJIOW MBIIIL. B TOJIIYy NAapeHXHMBbI, COKpALICHUE YnCia
HEPBHBIX CTBOJIOB M YMOPSIOYEHHE KOMHUCCYp, MEpeMelleHne OONbIIeH YacTH TaHTIMO3HBIX U
JIBUTATEJIbHBIX HEHPOHOB B HEPBHBIE CTBOJIBI U3 MOJKOXKHOTO CIUIETCHHUS.

Oprasbl 4yBCTB y TypOeIUIIpUil pa3BUTHl 3HAUUTENBHO Jy4Ile, YeM Y JAPYIHX KJaccoB
IJI0CKUX yepBeil. Koxka pecCHUYHBIX YepBel COJAEPKUT YYBCTBYIOIIME KIJIETKH C HEMOJBHUKHBIMU
JUTMHHBIMU PECHUYKAMH, BBITOIHAIOMUME (DYHKIIMIO OPTaHOB OCS3aHUS U XMMHUYECKOT'O YyBCTBA.
Y HEKOTOpPBIX BUJOB UMEETCS OpraH paBHOBECUS — CTATOLMCT, PACIIOIOKEHHBIN HaJ MO3TOBBIM
TaHIJIMEM WK BHYTpH Hero. [1o Bcell MOBEpXHOCTH KOKU PAaCCEesiHBI KIETKH ¢ Oosiee JNIMHHBIMU U
HEIMOJABMUKHBIMU PECHUYKAMU, Ha3bIBA€MbIMH CeHCUIUIaMH. C HUMH CBSI3aHBI OTPOCTKH HEPBHBIX
kJeToK. CeHCHIUTBI 00eCIeunBalOT BOCIPUATHE MEXAHUYECKUX BO3/ICHCTBUI U3BHE.

Baxueimyto ponb s TypOeIIsipuii UTparOT OpraHbl OOOHSHHS, TaK KaK C TOMOIIBIO
OOOHSHHS TTOYTH BCE OHU OXOTATCS Ha TOObIYy. Y OOJBIIMHCTBA BUAOB OPTraHbl OOOHSIHUS — 3TO
OOOHSTENbHbIE SIMKH, pacHoJIOKEHHble Mo OOkKaM TmepeaHero KoHua. B HuX copepxartcs
YyBCTBUTEJIbHBIE KJIETKH, IMOCHUIAIOIIUE CBOM AKCOHBI B IEPEIHIOI YacTb MO3Ta, JKEJIE3UCThIE
KJIETKH, BBIACIAIONINE CIIM3b, a TaKXKE€ MEpLATENbHbIE KIJIETKH, KOTOpBIE CO3JAlOT TOK BOJBI,
MIPUHOCSALINM B SIMKY MOJIEKYJIBI TaXY4YHX BEIIECTB.

[Toutnn y Bcex TypOemIsipuii MPUCYTCTBYIOT WHBEPTUPOBAHHBIE Tja3a. Y OOJBIIMHCTBA
BUJIOB OHM HE HMEIOT XpYyCTalMKa M HE CHOCOOHBI K Au(QepeHInpoBaHHOMY(IIPEIMETHOMY)
3pEHUI0, OJJHAKO Y HEKOTOPBIX HA3eMHBIX IJIaHAPUH IJ1a3a UMEIOT CII0KHOE CTPOEHHE, CHa0KEeHbI
XPYCTINKOM U, BO3MO>KHO, TTO3BOJISIIOT BUACTh IpeaMeTsl. OOBIYHO ObIBaeT oJHA Mapa Iia3 HaJ
MO3TOBBIM TaHIJIMEM, HO y HEKOTOPHIX (MHOTHX IUIaHapUil U OOJBIIMHCTBA IMOJIMKIIAT) MOXKET
OBITh HECKOJIBKO JECATKOB IJIa3, PACHOJOXKEHHBIX B 00JaCTH MO3ra WJIM OKaWMIISIOIIUX BECh
MepeAHui KOHEIl Tena. Y HEeMHOTHX Mpe/cTaBuTeNel ObIBaeT 4 riia3a WM OJMH HETapHBIN TJias.
[TurmenTHBIN OOKan ria3 oOpamiéH BOTHYTOM YacThl0 K MOBEPXHOCTH TEJd, B HETO MOTPYXKEHbI
JUIMHHBIE W30THYTBIE PELENTOPHbIE (PETUHAIBHBIE) 3PUTEIBHBIE KIETKH, Ha PAaCIIUPEHHBIX
KOHIIaX KOTOPBIX HAaXOAATCS CBETOUYBCTBUTENBHBIE CTPYKTYpbl. CBET BHauaje MPOXOIUT 4Yepe3
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TEJIO 3PUTEIbHBIX KIETOK W JIMIIb IIOTOM IIONMAJAaeT B MX CBETOYYBCTBUTEIBHYIO YacCTh.
PernHanbHBIE KIIETKHM 10 CBOEMY MPOUCXOKICHUIO SIBISIOTCS HEPBHBIMHU, TO3TOMY OHH HMEIOT
OTPOCTKM (aKCOHBI), 00pa3ylomue B CBOEH COBOKYITHOCTH 3pUTEIBHBIA HEPB, KOTOPBIH
HaIpaBJIsIeTCs B MO3TOBOM TaHTJINH, T/Ie TPOUCXOANT aHAJIN3 MOJy4YeHHON HHMOpMaIuu

3.3 PasmHOKeHHEe U pa3BUTHE.

Pecanunpie uepBun — repMadpoauTsel. B Kaxmoit ocobn MMEIOTCS JKEHCKHE M MYKCKHE
IIOJIOBBIE JKEJIe3bl — TOHAJbl. ¥ MHOTHX BHUJOB MMEETCS CJIOKHAs CUCTEMa IIOJIOBBIX IIPOTOKOB U
JOTIOJTHATEIIbHBIC JKEIIE3bI.

Myxckue ramersl 00pa3yloTCsi B MHOTOUYMCIIEHHBIX MEJIKHUX CEeMEHHUKaX (y HEKOTOPBIX
TyOesIsIpuil UX MOXET OBITh TOJBKO [Ba), PACCESHHBIX B TOJIIE NapeHXWMbl. OT KaXKaoro
CEeMEHHUKA OTXOJMT TOHKHMHA CEMSBBIHOCAIIMIA KaHal, KOTOPBIA BHamaer B Oojiee KPYIHBIHA
HapHBIA NPOTOK — ceMAnpoBoA. COeMHUBIINCH, CEMAIIPOBOJIBI 00Pa3yIOT CeMsIU3BepraTeIbHbII
KaHaJI, PacIoJIOKEHHBIM BHYTPU COBOKYIIUTEIBHOIO OPraHa.

XeHnckas mosoBas CUCTEMa COCTOMUT W3 IOJIOBBIX XKEJI€3 — SIMYHUKOB, BUJOM3MECHCHHBIX
TOHa/l — JKEITOYHUKOB M JKEHCKHX IOJIOBBIX IMPOTOKOB. ¥ MHOIUX TYOeIUIApUN )KEITOYHUKU HE
oOpa3yroTcs. U3 SMYHUKOB SHLEKIETKA MOCTYHAIOT B SHIEBOMBI (MX OOBIYHO ABa), Tyla XKe
OTKPBIBAIOTCS IPOTOKHM JKEJITOYHUKOB, IO KOTOPBIM TIOCTYHAKOT OOrareleé NUTATEIbHBIMU
BEIIECTBAMH JKEITOUHbIE KIeTKU. OObEIUHUBIINCD, AUIEBOBI 00Pa3yIOT HEMapHOE BIaralullie,
KOTOPO€ OTKPBIBACTCS B MOJIOBYIO KJIOAKY.

VY TpEXBETBUCTBIX IIAHAPUM I10JI0BAsi CUCTEMA CONCPKHUT BAa CEMEHHUKA, COCTOSIUMUX W3
CEMECHHBIX MEIIOYKOB C CEMSABBIHOCAIIMMH KaHanblaMmu. [lapHble CceMsampoBOABI BIANalOT B
CEMSIU3BEPraTelbHbI KaHAJ, IPOHU3BIBAIOIIUN COBOKYNMTEIBHBIM OpraH — aHajol IICHUCA,
KOTOPBIM OTKPBIBAECTCA B IIOJOBYK) KIOAKy — KOJKHOE BIITYMBAHME, KyJa OTKPBIBAIOTCS U
KEHCKHE TPOTOKU. MIMEITCs mapHble SMYHUKH U OTXOIAIIME OT HUX siueBoibl. Ha siineBogax
PacrosI0KEeHbl MHOTOYHCIICHHBIE JKEIE3KH — JKENTOYHUKH, IIPOAYLUPYIOLIUE KEITOYHBIC KIIETKH,
HATOJHEHHBIE JKEITKOM, HEOOXOIUMBIM JUIsl MIUTAHUS Pa3BUBAIOIIMXCS AWM. SHIIEBOABI BHagalOT
BO BJIATAJIAILE, OTKPBIBAIOIEECS OJOBBIM OTBEPCTUEM B KIIOAKY.

VY OGosbIIMHCTBA TYOCJUIAPHI MPOUCXOAUT MEPEKPECTHOE OIJIOJOTBOPEHHE, MPU KOTOPOM
IIOJIOBBIE IIAPTHEPBI IIEPENAIOT APYr APYTY MYXKCKHE IOJOBBIE NPOAYKTBHI, TO €CTh MAapTHEPHI
MOoOYEpeId BBICTYNAIOT Kak camell M Kak camka. OOBIYHO COBOKYNHUTENbHBIH OpraH BBOJIUT
CIIEpMY HENOCPEACTBEHHO B IIOJIOBYIO KIIOAKy, y HEKOTOPBIX B IIOJOBOH KJIOAaKE HMEETCS
HEOOJIBIION BBIPOCT — KOIYJISAITUBHAS CyMKa, KyAa IOCTYNaeT moiydeHHoe cems. Ho B mro6om
Cllydae y PECHUYHBIX YEpPBEH IPOUCXOOUT BHYTPEHHEE OILIONOTBOpeHHe. OILon0TBOpEHHAs
SAULEKIETKAa BMECTE C TPYIIION JKEITOYHBIX KJIETOK ITOKPBIBACTCS 3aIUUTHOM CKOPJIYNOH, U
o0pasyeTcs CI0XKHOE ANI0, XapaKTepHOe AJ1s OOJIBIIMHCTBA IJIOCKUX YEpBEH.

Pa3Butue y GOJBIIMHCTBA PECHUYHBIX YEpBEH MPsIMOE, TO €CTh U3 SHIla BBIXOAUT OPTaHU3M,
MOXOKUI Ha B3pOCIIOE KUBOTHOE, OJHAKO y HEKOTOPBIX MOPCKHMX TyOeJUISIpUil pa3BUTHE UAET C
metamopdo3oM. [Ipu 3ToM M3 siilla BBIXOAMT COBEPIICHHO HEMOXO0XKas Ha B3POCIOTr0 4YepBs
MIOJUIEPOBCKAs JINYMHKA, KOTOpas BCSA MOKPBITA PECHUYKAMH, 3a CYET KOTOPBIX OHA ILIABaeT.
OmnpeneneHHoe BpeMs JINYMHKA TUIABACT B COCTABE IUIAHKTOHA, MOcie Yero nuddepeHuupyercs B
MAaJICHBKOT'O Y€PBsl.

TybGennsipun MOTYT TakkKe pa3MHOXKAThCsl OecronbIM myTeM. [Ipu 3ToM Ha Tele MosiBiseTcs
IIONEpEYHas TMEPETSHKKA, IIOCTENEHHO pa3leisionas >KMBOTHOE Ha 1Be 4acTH. llockomnbky
HEKOTOpble OpraHbl MMEIOTCS B €IMHCTBEHHOM 4YHCIE, TO OOpa3oBaBIIMECs 0codOu B
MOCJEYIOIEM JOCTPAUBAIOT HEOOXOAUMBIE YACTH.

VY pecHHYHBIX YepBel, OCOOCHHO Yy TUIaHAPUH, SIPKO BhIpayke€Ha CIIOCOOHOCTH K pereHeparim.
Manenbkue (pparMeHThl pa3MepoM C JECATYIO MM Ja)Xe COTYIO YacTh Tela IUIaHapUu 00pa3yroT
3aHOBO NI OpraHu3M. 3a TaKyl0 CIIOCOOHOCTh 3THX XKMBOTHBIX HA3bIBAIOT «OECCMEPTHBIMHU
[OJlT HOXKOM OIlepaTopa» (pacHpOCTPaHEHO TaKkKe HEMHOIo OOMIHOE ISl COOTBETCTBYIOILLEH
npodeccur BbIpaXEHUE «OeccMepTHasl IMOJA HOXXKOM XHUpypra»). YAHMBHUTENbHas OCOOEHHOCTh
OMOJIOTUH IIJIAaHAPUM — €€ OpUTHMHAIbHAs Peaklus Ha HeOJaronpusATHBIE YCIOBHS OKPYKAIOLIEH
cpenpl. Hampumep, npu HeEZOCTaTKe KUCIOPOAA WJIM B CiIy4ae CHIIBHOIO IIOBBIIICHUS
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TEMIIEpPATypbl BOJABI IUIAHAPUU CaMHU PACNAJAlOTCA Ha KYCKHM, KOTOpPbIE PEreHEpUpYIOT IpHU
HACTYIJICHUH OJaronpUATHBIX YCIOBHM. DTO SIBJIEHHE HAa3bIBAETCS AyTOTOMUEH.

3.4. PacnpocTpaHeHnue u 00pa3 ;KM3HU PECHUYHBIX YepBeii.

XKuByT Kak B Bozie, Tak U B MOo4YBe. BoHbIE BUJIBI — 3TO XUITHUKH, TUTAIOIIUECST METKUMHU
BOJHBIMU )XUBOTHBIMH. [Tapa3uToB cpenu HuX mMano. CaMble OOBIYHBIC TIPECTABUTENN ITON
rpynnsl — miaHapuu. OHU BO MHOKECTBE OOMTAIOT B MPYIax U peKax, Ha CylIe — o]l Kopsiramu,
KAMHSIMH, JTUCTBSIMH.

BonbminHCTBO CBOOOMHOKMBYIIMX BHJIOB PECHUYHBIX 4YEpBEH BCTpeyaeTcsi B MOpSAX U
MIPECHBIX BOJAX, MEHBIIIEE YUCIO — BO BJIAXHBIX MECTAaX HA MOBEPXHOCTH CYIIHU, B TTOYBE.

3.5. Ilpoucxo:xxaeHne NJIOCKHX YepBeH.

Cpemnu tutockux depBedl Tonbko kiacc Turbellaria cBOOOTHOKMBYIIIHE, a BCE OCTaJbHBIC
KJIACChl SIBJISIFOTCSl CIIEUANIM3UPOBAHHBIMU TMapazutaMu. [loaTomy mpobiiemMa MpPOUCXOKICHUS
IJIOCKUX YepBE CBOAUTCS K BBIABICHUIO MPOMCXOXKIEHUS TypOemspuil. B HacTosmee Bpems
Hauboyiee apryMEeHTHpPOBAHHOW cuuTaercss rumoresa A. B. lBaHoBa 0 NpPOHCXOXKACHUU
TypOemsipuii 0T GaronuTeUIONoA00HBIX MPeaKoB. B kauecTBe nmepBUUHBIX (HOPM MPUHUMAIOTCS
OeckuIIeyHbIe TYPOCIIISPUH.

OT nepBUYHBIX TypOeUISIpUil HAMETHJICA MEpPeXo] K SKTOMapasuTHU3My, BO3MOXKHO, dYepes
KBapTUPAHTCTBO Ha pbibax. Tak, mo-BUIUMOMY, MPOU30ILIA MOHOTEHEH — JKTOIMAPa3UThl PhIO.
WX JNWYMHKM TOXO0XHM Ha IUIAHAPUH: TOKPBITHI PECHUYHBIM SMUTEIUEM U HMEIOT
WHBEPTUPOBaHHBIE TI1a3a. Takue sH10nmapa3uThl, Kak JeHTouHble yepBu (Cestoda), Moriu mosaHee
MPOU3BOUTH OT KaKUX-TO APEBHUX MoOHOreHen (Monogenea). JIMUMHKH HEKOTOPBIX JICHTOUHBIX
yepBell — IPOLEPKOUAb OYEHb IOXOKM HAa MOHOTE€HEU. MEETCS HEKOTOPOE CXOJCTBO MEXIY
STUMH KJacCaMU U B CTPOCHHUU IOJIOBOM M BBIACIUTEIHHON CHUCTEM. JIEHTOUHBIE YEpBH MPOILIH
MyTh TIYOOKHX TPeoOpa3oOBaHUN B CBSI3M C DHO-TIAPA3UTU3MOM B KHUIICYHUKE MO3BOHOUYHBIX
KUBOTHBIX. OHHU TMpeTepneny peAyKIHIO NHUIIEBAPUTENIbHON M HEPBHOM CHUCTEMBI, a TaK¥kKe
OpraHOB YYBCTB. Y HHUX pa3BHJIaCh METaMepHs C MOBTOPHOCTHIO MOJIOBOTO arapara.

Ha no3aHux cragusx SBONIONUHN Y HUX MOSIBUJIMCH TPOMEXYTOUHBIE X035€Ba.

Opomtorus  cocanbiiukoB  (Trematoda) mnpoxoauna, MO-BUAMMOMY, HE3aBUCHUMO OT
MOHOT'€HEH U JICHTOUHBIX. COCaNbIIMKHA MaJI0 U3MEHIINUCH OT UCXOAHBIX MPEAKOB - TYpOeIapuil.
OcCHOBHBIE SBOJIIOIIMOHHBIE TPEOOpa3OBaHUs MPOU3ONLIM Ha JWYMHOYHBIX (azax pa3BUTHS,
MapasuTUPYIOMIMX B Teie MoOJUIIockoB. Ilo oaHOM M3 rumoTe3 mpeamojaraercs, 4ro
MEPBOHAYAIILHO B3pPOCIbIE 0COOM TMPEAKOB COCATBIIUKOB BEIM CBOOOTHBIA 00pa3 >KU3HH, a UX
JUYMHKY Tapa3uTHPOBAIM Ha MOJUTIOCKax. W numie mo3gHee B3pocible OCOOM MEpeluid K
Mapa3uTU3My y O3BOHOYHBIX.

BonbmnHcTBO MtaHapuit — XUnIHUKY. OHU HaMagaroT HAa MaJIOMOABM)KHBIX )KMBOTHBIX HUITH
3aXBaThIBAIOT BBHIBOPAUMBAIOLIEHCS TJIOTKOM MEJIKME OpraHu3Mbl. M3 TJIOTKM MHINA MOMagaeT B
CJICTIYIO CPEIIHIOI0 KUIIKY, KOTOpas MOXKET ObITh MPSAMOI, TPEXBETBUCTON MJIM MHOT'OBETBHUCTOIA.
HenepeBaprBaeMble OCTaTKU MHINU, KaK U y KHUIIEYHOIOJOCTHBIX, BHIOPACHIBAIOTCS 4Yepe3 poT.
[IpumuTHBHBIE OECKUILIEUHbIE JIAHAPUU MEPEBAPUBAIOT MUILY MPU MOMOIIY MHUILEBAPUTEIbHBIX
KJIETOK PHTOJIEpPMATIbHON MapeHXUMbl. {15l MmilaHapuu XapakTepHO KaK BHYTPHUIIOIOCTHOE, TaK U
BHYTPUKJIETOYHOE MHUIIEBapeHUE.

B npecHbix Bomoemax Poccun 0OUTAarOT COTHU BUAOB IUIaHApUU. Yalre Ipyrux BCTPEUatoTCs
MOJIOYHAs TIUJIaHapHs, MHOTOIJa3Ka, 4YepHas TIulaHapus. IlmaHapum 4YyTKO pearupyroT Ha
3arpsi3HEHUE CPEbl U SIBISIFOTCS XOPOIIMMH OMOUHIUKATOPaAMHU.

Pasmuoxxenue, passutue. PasButne y HEKOTOphIX MOpckux TypOemmsipuii (Polycladida)
MPOUCXOTUT ¢ MeTamopdo3om. M3 siiilia BEIXOAUT MIOJIJIEPOBCKas TuyrHKa. OHAa MMEET OBaJIbHYIO
¢dbopMy, TOKpBITA PECHUYKAMU M CHA0K€Ha BOCEMBIO PaJUaAIbHO PACHOJIOKEHHBIMU JIONACTIMH,
MOMOTAIOIIMMHU TIApUTh B TOJIIE BoAbl. Ha BepiuHe Tena JUYMHKKA MMEETCS POT, BEIYIIH B
MEIIKOBU/IHBIN KUIICYHUK.

Jexknusa Ne 5 (2 gyaca)
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Tema: «Tun mnockue yepBu, kiaacc TpeMaToabl WK IUTeHETHYECKHE COCATbIMKH»

1.5.1. Bonpocs! 1eknuu:

1.1. OcobeHHOCTH OpTraHU3aIuU TPEMATOI B CBSI3U C DHAOMAPASUTHUYCCKUM 00pa30M KHU3HH.

1.2. Pa3MHOXe€HUE, pa3BUTHE, YEPEIOBAHUE MOKOJIEHUH M CMEHA XO035€B B KU3HEHHOM LIMKJIE
TpPEMaTo/.

1.3. Obuiee nMoHATHE O TETBMUHTO3aX U OMOJIOTHUECKUX OCHOBAaX MX MPOPHIAKTHKH.

1.5.2. KpaTkoe coaep:kaHue BONPOCOB

3.1. OcoGeHHOCTH OPraHU3alil TPEMATO/A B CBSI3HM € JHI0NAPA3ZUTHYECKHUM 00pa3om
JKU3HH.

Krnacc miuockux uepBu, Hapy>KHbIE U BHYTPEHHHE Mapa3UThl YeIOBEKa U IPYTUX JKUBOTHBIX.
VY 10510BO3peNbIX COCATBIIMKOB YIUIOMIEHHOE JUCTOBUIHOE WJIM SI3bIKOBUHOE TEJNO; pa3Mepbl
BapbUPYIOT OT MUKpPOCKONTUYeCKuX 10 MiauHbl 30 cM. Hanbosnee xapakTepHbIl BHEITHUN MPU3HAK -
HaJU4Yhe TMPUCOCOK, KOTOPHIMU >KMUBOTHOE TMPUKPEIUIAETCA K TKAHSAM >KMBOTHBIX-XO035€B. Y
OOJBIIMHCTBA BUJOB OJHA MPUCOCKA OKPY)KA€T POTOBOE OTBEPCTHE, a BTOpas HAXOIUTCS Ha
OpromrHOi cTopoHe. MHOra ecTh TpeThsl MPUCOCKA Y 3aaHero KoHma tena. Cocalblukd -
oOnuraTHBIC TApa3WuThl, T.e. HE CIIOCOOHBI Pa3BUBATHCA 0€3 X0354€B, OT KOTOPBHIX IOJYYarOT
MUATATEIbHbIE BEIIECTBA U KUCIOPO/.

Knacc nenar Ha Tpu moakiacca: MOHOTEHETHMYECKHe cocainbliukd (Monogenea),
nureHeTudeckue cocanbinuku (Digenea) u acnunoracrpen (Aspidogastrea). [lepBbie - B OCHOBHOM
HapyXXHbIE MMapa3uThl XOJIOJHOKPOBHBIX >KMBOTHBIX, B YAaCTHOCTH pbIO, aM(puOUil U penTHIINM.
AcrnuoracTpeu - Hapy>KHbIE WU BHYTPEHHHE MMapa3uThl, TJIABHBIM 00pa30oM MOJLTIOCKOB. UepBu
3TUX JABYX TMOJKJIaccoB OOBIUHO pa3BUBAaIOTCS 0Oe3 cMeHbl Xo3sieB. W3 sdiila BeUTYIIIsSETCS
pecHUYHasi JIMYMHKA, KOTOpas MPUKPEIUIAETCS K >KUBOTHOMY TOrO >K€ BHJIa, HAa KOTOPOM
co3peBaeT. Bce aureHeTmdeckue cocalbUIMKHA - BHYTPEHHHME Mapa3suThl YelOoBeKa U JAPYrUX
TETJIOKPOBHBIX. K 3TOMY mojiKiiaccy OTHOCSTCSI KPOBSIHBIE, IEUEHOYHBIE U JIETOYHBIE COCATBUIUKH.
’Ku3HEHHBIN UK IUTEHETUYECKUX COCAIBIIUKOB CIOKHBIM M OOBIYHO MPOUCXOAUT C y4acCTHEM
KaKk MUHUMYM OJHOTO IMPOMEXYTOYHOrOo Xo3sivHa. [lomoBo3penble uepBU OTKIAABIBAIOT COTHU
TBICSIY SIWL, KOTOPBIE PAHO WJIM MO3HO MMONAAAI0T U3 3apa’KEHHOTr0 JKUBOTHOTO B MPECHBINA BOJOEM
wi Ha ero Oeper. Tam u3 HHUX cpa3y ke (B BOJIE) WIH IOCJIE MPOTIATHIBAHUS MTPOMEKYTOYHBIM
XO35IMHOM (Ha CyIle) BBUIYIUISIETCS PECHUYHAs JUYUHKA - MUparuauid. [IpomMexyTodHbIMU
X035iI€BaMU OOBIYHO CIYXKaT NPECHOBOJHBIC YJIHWTKH, JBYCTBOPKM WU padyku. B ux Ttene
COCaJIbIIMK Pa3BUBAETCS JI0 JIMYMHOYHOU CTaJUH, CIIOCOOHOM 3apa3uTh OKOHYATEIBHOTIO XO35UHA.
[TeueHouHBIE COCANBIUKH MOCEISIOTCS B €0 MEYEHU U JKeTYHBIX MpoTokax. Cpean 3TUX uepBei
HauOOJIBIIIETO BHUMAHUS 3aCIy)KHBAIOT cieayromue aBa Buna. [leuenounas nasyyctka (Fasciola
hepatica), BbI3bIBarOIIasi TeIbMUHTO3 (TTUCTHOE 3a00JI€BaHME), HA3bIBA€MBI (HaCIIONIE30M, C
MEYCHOYHBIMU KOJIMKAMHU W XOJIELUCTUTOM, HauOolyiee XapakTepHa s o0nacTedl ¢ pa3BUTHIM
OBLIEBOJICTBOM. B3pociblii yepBb - MSCHCTBIM, JUCTOBUAHBIA repMadpoaut aAnuHOH ok. 30 u
mpuHor 13 mMm. Ero Hespenbie siiilia MOCTYNAOT U3 MEYEHU BMECTE C JKEMYbIO B KHUIICYHUK, a
OTTY/1a BBIICTISIOTCS B OKPYXKAIOIIYIO cpeny ¢ hekanmusmu xo3ssuHa. UToObI 103pETh, S0 TOKHO
nomnacTb B IpecHyi0 Boay. Tam M3 Hero BBUIYIUISIETCSl peCHUYHAsl JIMYMHKA - Mupauunui. OH
BHEJIPSIETCA B TEJIO MPOMEXKYTOYHOTO XO35IMHA - YJIUTKH ONPEAENIEHHOro poja (Jaiie BCEro -
Lymnea, Succinea, Fossaria u Praticolella). Tam mocne HeCKONbKHUX TpEeBpalieHHil oOpaszyeTcs
XBOCTaTasi TUYMHKA 1epkapusi. OHa TOKUAAeT YIUTKY, HEKOTOPOE BpeMsi CBOOOIHO IJIaBacT M B
KOHEYHOM HMTOI€ MHIIMCTUPYETCS B MOBEPXHOCTHOMH IMJICHKE BOJbI HJIM MPUKPEIUBIINCH K BOJHOM
pacturenpbHOCTH. Bo BiaxHoW cpene wnucra (agosieckapus) JIOJIO€ BpEMS  COXpaHsSET
KHU3HECMIOCOOHOCTh. YeI0BEeK U Ipyrue >KMBOTHBIE 3apa’KaloTCs, BBHIUB BOJY WM ChEB TPaBYy C
ajoneckapusMi. B KHIIEYHHKE OKOHYATETBHOTO XO3sSMHAa WX O0O0JI0YKa pacTBOpSETCH,
BBICBOOOJK1asi HEMOJIOBO3PEIOro 4YepBs, KOTOPBIH MUTPUPYET CKBO3b KHUIIEUHYIO CTEHKY B
MOJIOCTh TeJla U JOCTUTAET MEeUYEHH, TJe U CO3PEBACT BO B3pOCIyI0 0co0b. KuTaiickuii meueHOYHbIH
cocanpmuk (Clonorchis sinensis) BctpedaeTcs TiaBHbIM 00pa3om B Anonuu, Kopee u Ha Gonbieit
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yactu Tepputopun Kuras. B3pocislii 4epBb ApsObIid, MPO3pavHbIid, TONATOBUAHBIN repMappoIuT
amuHor 10-25 m mmpuHOit 3-5 MM. CHMNOTOMBI BBI3BIBAEMOTO MM TE€JIbMUHTO3a (KJIOHOPXO03a)
CXOJIHBI ¢ HAaOMIONAeMBIMH TIPH (paciuosese, a )KM3HEHHBIN [UKI Mapa3uTa IPUMEPHO TaKo# ke,
KaK y MeYEeHOYHOU JBYYyCTKH. OJJHAKO MPOMEKYTOUHBIE X0351€Ba OTHOCATCS K YJIUTKaM U3 POJIOB
Parafossalurus, Bulinus n Alocinma, a nepkapuy HHIMCTUPYIOTCS, IPEBPALLAsCh B METAllEpKapUH,
KOTJIa BHEZIPSIIOTCS B IPECHOBOAHYIO PBIOY (BTOPOI MPOMEXKYTOUHBINA X031MH). UeoBeK U pyrue
TEIUIOKPOBHBIE 3apPaXKAIOTCsl, ChEB HE MPOLIEANIYIO JOCTATOYHOM TepMuueckoi 00paboTku prIOy ¢
MeTalepKapusMu. XUMHOTeparusi 00br9HO 3P (HEKTUBHA TOJIBKO MPHU CIa00M 3apa’KeHUH.

3.2. Pa3MHOKeHUe, pa3BUTHE, YepeTOBaHHE MOKOJIEHH W CMEHA X0351eB B JKU3HEHHOM
HHKJIe TPEMATO/I.

OTOT KJ1acc 00BEIUHACT SHIONAPAZUTUIECKHUX TUIOCKUX uepBeil. dopma Tena JTUCTOBHUIHAS.
Wmerotcs ABE MPUCOCKU — OpIOIIHAS U POTOBAs.

Ko0>kHO-MyCKYJIBHBII MEIIOK COCATbIIUKOB BKJIIOUACT B CEOSI SMUTEINI U JABa CJIOS MBIIIII.
OnuTenuanbHble KIETKW HE HMEIOT PEeCHHYEeK M YacTHMYHO TMOTpyKalTci Moja 0a3aibHYIO
MeMOpany. [Ipu 3ToM mox 6a3anbHOM MeMOpaHON HAXOIATCSA YaCTH KIETOK C siApaMU, a YacTh
KJIETOK, Haxojsmecs Haj Oa3aJibHOW MeMOpaHOW, CIMBAIOTCA JpYr C JApPYroMm, oOpasys
0€3bsAICPHBIA IUTOIIIA3MATUYECKHI CIION — TETyMEHT.

[InmeBapuTenbHas cCHCTEMa HAUMHAETCS PTOM, PACIIOJIOKEHHBIM Ha JIHE POTOBOM MPUCOCKH.
3areM UIYT IJI0TKA COCYIIETo TUMA, MUIEBO U KUIIEYHHK, y OOJBIIMHCTBA BUAOB UMEIOIIUN JBE
BeTBU. HenepeBapeHHble 0CTaTKM MUIIU BBIBOASATCS YEPE3 POTOBOE OTBEPCTHE.

HepBHas cucrema mpencraBiieHa MAPHBIMU T'OJOBHBIMHU TAHTJIUSMH, OT KOTOPBIX OTXOIAT
HEpBHBIE CTBOJIBI, COEAMHEHHbIE Komuccypamu. OpraHbl 4yBCTB, B CBSI3M C IAapa3UTUYECKUM
00pa3oM KHU3HH, Pa3BUTHI C1a00.

BrinenurenbHas cucrema npoToHepHINAIbHOTO TUIIA.

BonpmuHCTBO cocanbMKOB — repMadpoauThl (MCKIIOYEHHE — IIMCTOCOMBI). B cocrtaB
MYKCKOH IIOJIOBOM CHUCTEMBI BXOJAT: IAPHBIE CEMEHHMKH, OTXOISINE OT CEMEHHUKOB
CEMSMNPOBOMBI,  CEMSU3BEpPraTebHbBIA  KaHal MW  IUPPYC  (COBOKYMMUTEIBHBIA  Opras).
CeMmsn3BepraTeNbHbII KaHaJI IPOHU3BIBAET LIUPPYC. B cocTaB %eHCKOM MOI0BOM CUCTEMBI BXOAT:
HEIAPHBIN SMYHUK, OTXOISIINNA OT HETrO SUILIEBO/I, CHIIBHO Pa3BUTHIC KEITOYHUKH, CEMSIPUEMHHUK,
CKOpJIYIIOBBIE JKE€JIE3KM M OOTHIL. SHIeBOA, IPOTOKU IKEITOYHUKOB, CEMANPUEMHHUKA U
CKOPJIYHOBBIX JKEJIE30K BHAAA0T B 00TUI. OIIOAOTBOPEHUE, KAK IPABUIIO, «IIEPEKPECTHOE»: MPU
Pa3sMHOXEHHUU COCAJBIIMKH, COCIHHSSCH IOMapHO, OOMEHHMBAIOTCS MYXCKHUMH ITOJOBBIMU
KJIETKaMH.

JUIsi  COCANIBIIMKOB XapaKTEPEeH CIIOKHBIM JKU3HEHHBIM LHUKJI CO CMEHOM XO35€B H
HECKOJIbKUMHU TIOKOJICHUSIMU JIMYMHOYHBIX CTaauid. OKOHYATEIbHBIM XO3SIMHOM SBIISIFOTCS
MO3BOHOYHBIE JKMBOTHBIC. [lepBBIi MPOMEXYTOUHBI XO3IMH — 00s3aTelNbHO OpPIOXOHOTHI
MOJUTIOCK. [1070BO3pENbIX COCANBIIMKOB HA3bIBAIOT MapuUTaMu. B KU3HEHHOM ILMKIIE WMEHOTCS
JMYUHOYHBIE CTAANU (CTIOPOLMCTHI, PEAHH), CIIOCOOHBIE K Pa3MHOKEHUIO.

[Tapazutnueckue MIOCKUE U KPYTJible YEPBU Ha3bIBAIOTCA rebMuHTaMu. Hayka, n3yqaromas
3TH TPYIIbl OPraHW3MOB, HA3bIBAETCSl TeJIbMUHTOJOrMEH. bonpmioll BkiIag B pa3BUTHE
renpMuHTONIOTHH BHeC akaaemuk K.W. CkpsOuH, 1MOJ pPYKOBOJACTBOM KOTOPOTO H3ydaiaach
OuoJsIorusl Mapa3uTHUECKUX 4YepBeH, pa3padaThIBANINCh MEPONPHUATHS MO JTUKBUIALMU Haubolee
OTACHBIX FeJIbMUHTO30B. JlerebMUHTH3alUs — IPpoLiecC N30aBIeHHsI YeI0BeKa WIN )KUBOTHOTO OT
NapasUTUPYIOIIMX B HEM IUIOCKMX WM KpYIJIBIX uepBed. JleBacTamuss — COBOKYNHOCTb
MEpONPHUSTHI, HAMPABICHHBIX HA I0JJHOE YHUUYTOKEHHE MOMYJIALNN I'€IbMUHTA.

IleueHouHbli cocanbinuk, uian ¢acimona (Fasciola hepatica) nmeer n1ucToBUIHYIO GOpMy
Tena, JocTUraer AuHbl 3—5 cM. Boei3biBaeT 3a0oneBanue dacuuones3. OKOHYATEIbHBIM X035IMHOM
MIEYEHOYHOI'0 COCAJIBLINKA SABIISIOTCS KOMBITHBIE MIEKOMUTAIOIINE (JIOLIAaAH, OBIbI, CBUHBHU, KO3BI,
OJICHU W Jp.) W 4YenoBeK. [IpoMeKyTOUHBIM XO3IMH — TPECHOBOJHBIM OPIOXOHOTHUH MOJLTIOCK
MaJiblii IPYJIOBHUK.

B opranusme okoHuaTenabHOro xo3siMHa (aciuoia JIOKaIU3yeTcs B JKETUHBIX IMPOTOKaxX
neyeHu. OIUIONOTBOPEHHBIE Silla MO KEIYHBIM MPOTOKAM XO31HMHA MONAAAI0T B KUIIEUHUK M
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nanee ¢ (peKkamusaMu — B OKpYXKaromryto cpeny. [lpu monaganuu B BOIy U3 112 BEIXOAUT JTUIMHKI
— Mupauuaui. Mupauuauii MMeeT PECHUYHBIA IIOKPOB, JIBA HMHBEPTHUPOBAHHBIX TIJa3Ka,
MPOTOHEPPUIUH, AKTUBHO HIIET MPOMEKYTOUHOTO X035MHA (MAJIOTO MPYJOBUKA) U BHEAPSETCS B
€ro Teno. 37ecCh MHpAIUAUA Tpeodpa3yeTrcss B JUYUHKY — cropouucty. CroporucraumMeeT
MEMIKOBUIHYIO (hOPMY, COACPKHUT OCOOBIE «3apOJIbIIEBbIe» KIETKU. M3 KaKaoW 3apoJbIieBOi
KJIETKH B TEJI€ CHOPOLMCTHI Pa3BUBAIOTCA CIENYIOIIME JINUYMHKHA — PEIUU. Peaus Takxke coaepKuT
«3apOJIbIIIEBbIE»  KIETKHM, HMMEET POTOBOE  OTBEPCTHUE, IMHUILIEBAPUTEIBHYIO  CHUCTEMY,
nporoHe@puaun. V3 3aponbliieBbIX KIETOK peauu o0pa3yloTcsl LiepKaphH, UMEIOUIUe JTMHHBII
XBOCT, JIBE MPHUCOCKH, MUIICBAPUTEIHHYIO U BBIICIUTEIbHYIO cHcTeMbl. CIoco0 pa3MHOXKEHUS
CHOPOLMCT W pPEIUd OJHU YYEHbIE CUMTAIOT MapTEHOI€HE30M, JpPyTHe — BapUaHTOM
MOJIMIMOPHUOHUU.

[epxapny NOKMA0T OPraHU3M IPOMEKYTOUYHOTO XO35IMHA U aKTUBHO IUIABAIOT. 3aTEM OHH
MPUKPEIUISIOTCS K PACTEHUSIM, OTOPACHIBAIOT XBOCT, OKPYTISIIOTCS U BBIACISIOT BOKPYT ceO0st
00010uKy. DTa HEMOABWXKHAs CTaaus Ha3bIBaeTCs amoseckapuii. Bo Bpems BOIOMOs BMeCTE C
BOJIOM WJIM TPaBOUW aI0JIECKAPUU TIOMAJAI0T B MUIIEBAPUTEIBLHYIO CUCTEMY KOIBITHBIX, 000JI0YKa
LHACT PacTBOPSIETCS, M Mapa3uThl MO KHUIIEYHBIM BE€HaM IONAJAl0T B IE€YEHb, IE€ JOCTUTAOT
ITOJIOBO3PEJIOTO COCTOSHHUSA.

Craguy U3HEHHOTO LUKIA (ACIHONBl MOXHO BBICTPOUTH CIEAYIOIIMM O0pa3oM: MapuTa
(OKOHYATENBHBIA XO3fMH) — fAWIo (Boga) — Mupanuauid (Boga) —  CIIOPOLMCTA
(IpOMEXKYTOUHBIH XO35IMH) — peauss (IpOMEXYTOUHBIM XO03iMH) — Lepkapuil (Boma) —
azioyieckapuii (Boia).

WNHuBa3uoHHO# cTanueil Juisl 4eJoBeKa TaKKe ABIISIIOTCS aJ0JIeCKapuu. 3apakeHHe YeloBeKa
MIPOMCXOUT MPU MUTHE CHIPON BOABI, COJEPIKAIICH a/10JIeCKapuu, UK MIPU YIOTPEOJICHUH B MHUIILY
HEMBITBIX OBOIIEH U 3€JICHH, MTOJTMBAEMbIX BOJIOM 13 BOJOEMOB, COACPKAIIUX 3TU TUUUHKHU.

[ledeHOUHBIN COCAJBIIMK OKa3bIBAET TOKCHMYECKOE [IEWCTBME Ha OpPraHu3M XO35MHA,
MPENsATCTBYET TOKY J>KEM4YM, MPUBOAUT K YBEJIMYECHHUIO TEUEHW M pa3BUTHIO wLupposa. [lpu
00JIbIIOM KOJIMYECTBE MMapa3uTOB BO3MOKEH CMEPTENbHBIN UCXOI.

Komauynii cocanbiuk (Opisthorchis felineus) wumeer naHIeTOBUAHYIO (GoOpMy Tena,
nocturaeT JIMHBL 13 MM. BbBbiBaeT 3a0oneBanue onucTopxo3. OKOHYATENBHBIA XO3SIMH —
NpPEJCTaBUTENIN OTpAga XUIIHbIE (JUCHl, cO0aKkW, KOIIKKM W Jp.) U uenoBek. [lepBbrit
MPOMEKYTOUYHBIH XO35IMH — TIPECHOBOJHBIM OPIOXOHOTMH MOJUIFOCK OWTHHUSA. BTopoi
IIPOMEKYTOUHBINA X031H — pbIObI cemeiicTBa KaproBsie (110TBa, casaH, si3b U Ip.).

Craguu JKM3HEHHOIO IMKJIAa MOXHO BBICTPOUTH B CIEAYIOIIYIO IENOYKYy: MapuTa
(OKOHYATENbHBIM X035IMH) — ANHLO (BOJa) — MUpaUUAUN (IEpBbIA IPOMEXYTOUHBIA XO35MH) —
crioporucTa (mepBblid MPOMEKYTOUHBIM XO035IMH) — peaus (MepBbld MPOMEKYTOYHBIN XO35UH) —
Lepkapuii (Bosa) — Meralepkapusi (BTOpoil MPOMEKYTOUHBIN XO35IMH).

B opranuszme OKOHYATENBHOTO XO35MHA MAapUTa KOLIAYbErO COCANbIIMKA JOKAIU3YETCS B
IIPOTOKAX MEYEHHU, KEITYHOM ITy3bIpe, IOLKEIIYAOUYHON Kenese. Sina s JanbHeNnero pa3BuTus
JOJKHBI TIONACTh B BOAY U OBITh MPOTJIOYEHHBIMU MOJITIOCKOM. B opranusme OuTHHHM U3 sSiIa
BBIXOAWT MHpPAIUAUNA, KOTOPBIA MpeoOpasyercs B cropomucty. Crnopomucra pa3MHOXKAETCs C
oOpa3oBaHHeM peauii, peuu pa3MHOXKAIOTCsA ¢ 0Opa3oBaHueM LepkapueB. Llepkapuu mokugaroT
MOJLTIOCKA U MPOHUKAIOT B TEJO PBHIOBL. B MBINIIAX WM MOJKOXKHOW KIIETYATKE PHIOBI IEpKapUu
MIPEBPAIIAIOTCA B MeTalepkapuu. Meranepkapus — WHBAa3HOHHAs CTaaus JJII OKOHYATEIBHOI'O
XO035MHA.

3apakeHHe YeJoBeKa MPOUCXOIUT MPH YINOTPEOICHUH B MUNLY IJI0OXO MPOKAPEHHOM, III0X0
IIPOBAapEHHON, CHIPOM WJIM BSAJICHOH pbIOBI, conepkamieil merauepkapuu. Komauuii cocanbuigk
OKa3bIBAECT HA OPraHU3M 4YeJIOBEKa IPUMEPHO TAKOE K€ NATOT€HHOE JEHCTBHE, KaK U MMEYECHOYHBIN
COCAJIBIIUK.

Jannerosuanblii  cocaabmuk (Dicrocoelium lanceatum) BrI3EIBacT 3a00JieBaHHE
TuKpouenno3. JKu3HeHHbIN [UKIT 3TOTO TeJIbMUHTA HE CBsI3aH ¢ BOJOM. OKOHYATENbHBIN X0351UH —
OBIIbI, 4eJoBeK U Ap. [lepBbili MPOMEKYTOUHBIN XO35IMH — Ha3eMHbIE OpPIOXOHOTHE MOJUTIOCKH,
BTOPOM NPOMEKYTOUYHBIM XO03sfMH — MypaBbu. CTaguM KU3HEHHOIO IIMKJA: MapuTa
(OKOHYATENBHBIA XO3SIMH) — SIWIO (ITOBEPXHOCTh IMOYBBI, PACTEHUW) — MHUpAUIUANA (MIEpBbIA
IIPOMEXKYTOUHBIN X035IMH) — criopouucTa | (mepBblii IpOMEXYTOUHBIA X039UH) — criopouucra I
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(IepBBIN MTPOMEXKYTOUHBIM XO3SMH) — LEPKAPHUH B «COOPHBIX IUCTAaX» (IIOBEPXHOCTH IIOYBHI,
pacTeHuil) — Metainepkapusa (BTOpoH MPOMEXYTOUHBIN X03s4uH). Llepkapuu, mokuaass MOJITIOCKA,
CHayaJla CKaIUIMBAIOTCA B €r0 MaHTHIHOHM MOJIOCTH, BBIACISAIOT BOKPYT ceds o0y 000JI0uKy,
00pasyst «cOOpHYIO IUCTY». FIMEHHO 3Ta «IIMCTa» BHINMAJAeT U3 MaHTHHHOM TOJOCTH MOJUTFOCKA
Ha T[IOYBY WJIM TpaBy, TJE CheNaeTcs MypaBbsiMH. B opraHusmMe MypaBbeB LEpKapuu
peoOpas3yroTcs B MeTallepKapuu.

3apakeHHE 4YeJIOBeKa TMPOMCXOJUT TMpPH CIy4alHOM MPOTJIATHIBAHUM MYPaBbEB C
MeTanepkapusMu. Jlokanuzanuss ¥ TMaTOT€HHOE JAEWCTBHE TaKHEe XKe, KaK y TeYeHOYHOIOo
COCAJIBIIHKA.

CocanbIIMKH ¢ ABYMS IPOMEKYTOYHBIMHU X035ieBaMH

OTH cocanbIIMKU OOUTAIOT Yy YEJNOBEKAa B Pa3HbIX OpraHax, 4Yaile B IHUIIEBAPUTEIHHOMN
cucTeMe. XapakTepHOM YepTOM MX IKU3HEHHOIO IMKJIA SIBJISIETCS HAJIM4YUE BTOPOTO
MIPOMEKYTOUYHOTO XO35IMHA, KOTOPHIM MOTYT OBITH camble pa3HOOOpa3HbIE >KUBOTHBIC, MHOTIA
Ja)ke HE CBSI3aHHBIE C BOJHOM cpelnoil oOuTaHHs. DTU BTOpPbHIE XO3s€Ba, SIBISSICh MCTOYHHUKOM
NUTAHUS IS OKOHYATENbHBIX XO03€B, HCIIOJIB3YIOTCS Mapa3suTaMH TOJIBKO KaK TPaHCIIOPTHBIE
CpeacTBa, OOJieryaronye 3aMblKaHHe XU3HEHHOro nukia. I[losTomy, momaB B HMX OpraHusM,
LepKapUH COCAIBIIUKOB MMPEBPALIAIOTCS B MOKOSAILIUECS CTaluU — METalepKapuu, HE MUTPUPYIOT
U He pa3BUBAIOTCS /O TEX IOp, MOKAa BMECTe ¢ HUMH HE OYAYT CBhEICHbl OKOHYATEIbHBIMHU
X03s51eBaMH.

CriocoOHOCTD IIEpKapHK WHIIMCTUPOBATHCS BO BHEIITHEH Cpe/ie XOpOIIo U3BeCTHA. BeposTHo,
B psiJie TPYII COCANIBIINKOB B MPOIIECCE IBOJIOLUNUY BO3HUKIIM aJlalTallii K MHIUCTUPOBAHUIO BO
BTOPOM TIPOMEXYTOYHOM XO35IMHE, YTO TIIOBBIIIAET BEPOSATHOCTh KaK BBDKMBAHHS, TaK U
Moma/laHusl K OKOHYAaTeNIbHOMY XO3siMHY. Vcronb3oBaHHe MpenCcTaBUTENEH HE TONBKO Pa3HBIX
BUJIOB, HO JIaXK€ Pa3HBIX KJIACCOB M TUIOB B KAa4eCTBE TAKMX BTOPBIX MPOMEKYTOUHBIX XO035€B
(pBIOBI, pakooOpa3Hble, HACEKOMbIE) CBUIETEILCTBYET O HE3aBUCUMOCTH HBOJIIOLIMU PA3HBIX TPYIII
COCQJIBIIIMKOB B 3TOM HAIPaBIEHHH M O TOM, YTO 3Ta OCOOCHHOCTh WX >KU3HEHHOTO LHUKJA
BO3HUKIJIA OTHOCHUTEIbHO HENaBHO. PasznuuHble HampaBlieHUs aJanTHUBHOW  SBOJIOLUU
COCAQJIBIIIMKOB ATOH TPYMIbI MPHUBEIHM K TOMY, YTO OHM 3aCElIMJIM HE TOJBKO PAa3HBIC OPTaHBI
OKOHYATENIbHbIX XO034€B, HO M pa3Hble Cpeibl, B TOM YHCIE BBIHAS Ha CYILy M yTPaTHUB CBSI3b C
NIEepPBOHAYAIBHOM BOIHOM Cpeaoi OOUTaHus.

CocanplIMKoB, HUMEIOUIMX JBYX MPOMEXKYTOUHBIX XO35€B, MOXKHO MOJApa3leaUTh Ha
CBSI3aHHBIX B LIMKJIE PA3BUTUS C BOJHOM CpEelOil M HE CBSI3aHHBIX, IUKJI Pa3BUTHS KOTOPBIX
MIPOMCXOUT Ha CYIIE.

CocaJbIIMKH, MK/ Pa3BUTHS KOTOPBIX CBA3aH ¢ BOJHOM cpenoi

[Tapa3uThl 3TON SKOIOrHYECKOI TPYIIBI paCIPOCTPAHEHBI OYEHb IIUPOKO U MPEICTaBICHbI
OOJIBIIIMM KOJMYECTBOM BUIOB. VX pacceseHne 3aBUCHT OT HAJMYUS MPECHOBOIHBIX BOJOEMOB H
CTENEeHU TOABMXHOCTH BTOPBIX MPOMEXKYTOUHBIX XO035€B, KOTOPHIMH MOTYT OBITH PBIOBI WIIH
pakooOpa3zHbie. 3a00JIeBa€MOCTh Cpelu JIIOJCH OmpeaessieTcss B MEPBYI0 OYepeb 3THUUYECKUMHU
TPAAUIUSAMUA TIUTAHUS: YIOTPEOJICHUE CHIPOM PBIOBI U PaKOOOPa3HBIX, IKZOTHUYECKUE CIIOCOOBI
KOHCEpBAallMM NPOAYKTOB MHUTAaHUSA(CTpOraHuWHa, ciaboe MpocaliiBaHUE, IOBEPXHOCTHAs
TepMuyeckas oOpaboTKa M T. 1.), a Takke MPodecCHOHATHHON MPUHAICKHOCTHIO (PhIOAKH U
YJICHBI UX CEeMEH, I€0JIOTH U OXOTHHUKH, TPOBOJISAIINE MHOTO BPEMEHH B €CTECTBEHHON IPUPOJE).

[Tapa3uTel 3TON TPYIIBI OOUTAIOT Y YEJIOBEKA B TOHKOW KHIIIKE, B )KETYHBIX X0J1aX MMEYECHU U
B sierkux. [lapa3uThl, )KMBYyIIME B TOHKON KHIIKE, IPU MOMAJaHUH B MUIIEBAPUTEIIbHYIO CUCTEMY
YelloBeKa cpasy 3a/IepKUBAIOTCS B KuleuHuke. da3a Murpanuu y HUX OTCYTCTBYeT. B cBsi3u ¢
9TUM 3a00JICBaHUs, BBI3BIBAEMBIC WMH, TPOTEKAIOT Hambosiee J0O0pPOKAYECTBEHHO, YacTO
0€CcCHMITTOMHO, HO MHOT/Ia MPOSIBIISTFOTCS Y€pPeIOBAHNEM IOHOCOB U 3allOPOB.

JlmarHocTUKa OCHOBaHA Ha OOHAPYKEHUU SUII B PEKATUAX.

BTOpbIM TIPOMEXYTOYHBIM XO3SIMHOM SIBJISIFOTCS  pa3HOOOpa3HbIe pBIOBI, y KOTOPBIX
MeTallepKapuu HaXoJATCs Ha Yenlye, IIaBHUKaX, xkalpax, peke B Mblax. Kpyr okoH4aTeabHbIX
X0351€B OYEHb IMUPOK. DTO PHIOOSTHBIC MITUIBI — TEIUKAHBI, OAKJIAHBI, AT ¥ MJICKOIUTAIOLTNE
— HOPKH, BBIAPBI, MEJIBEH, & TAKKE YEIOBEK.
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[Tapa3zutsl 3TOM rpymmbl pacopoCTpaHEHbl OYEHb HIMPOKO, HO YEOBEKA MOPaXaroT JIMIIb
TaM, e 3THUYECKUE TPAAUIIMH TUTAHUS CIIOCOOCTBYIOT 3TOMY.

CocanbIuKH, OOMTAKINNE B KHILIEYHUKE

Metagonimus yokogawai — B030yaHUTENb METarOHMMO3a. ITO MEIKHN COCATBIIUK JITMHOU
mo 1,5 MM, Teno ero rycTo MOKPHITO IIMNUKaMH. bpromHas mnpucocka pacnoyiokeHa
ACMMMETPUYHO, C MPABOM CTOPOHBI OT cpeAaHe muHur. Aina nnuaou 10 0,028 mm.

[lepBbIMU TTPOMEKYTOUHBIMU XO035€BaMH SIBJISIIOTCSI MOJUTIOCKM U3 p. Melania, BTopbiMu —
peiOb1 Oonee 40 BumoB u3 cem. Kapmossie u JlococeBrie. YV yenoBeka mapasuTUPyeT B CTpaHax
JlanbHEBOCTOYHOT'O PETHOHA, XOTA Y )KUBOTHBIX BcTpedaercs Takxke B FOxHoi EBpore.

Nanophyetes salmincola — B030ynuTens HaHO(PHUETO3a. DTOT COCAIBIIUK UMEET OYCHD
Manble pazmepsl — 10 1,1 mm. @opma Tena nouru kpyraas. fiia OTHOCUTEIBHO KPYIHBIE, J10
0,056 MM mnuHOM. [lepBbIit MPOMEKYTOUHBIA XO35IMH — MOJUTIOCKH M3 p. Semisuicospira, BTOpOi
— poi0bl cem. JlococeBble, XapuycoBbie, Kaprnoseie n I[lonkamenmukoBeie. OKOHUATEIbHBIC
X03s5€Ba — PBIOOSTHBIC MJICKOIMTAIONIME W 4YelIOBEeK. Bcrpewaercst B OacceitHe p. Amyp B
[Tpumopckom kpae, Ha CaxanuHe U Ha 3amagHoM nobepexbe CeBepHONt AMepHku. 3abosieBaHUsS
YeJl0BeKa ONMHUCaHbI TOJIBKO Y MECTHOTO HaceNIEHUS! CPEHEr0 U HUYKHETO TeUEHUS! peKH AMYD.

Cocajapuky, 00UTAOLIME B KEJIYHBIX X04aX IeYeHH

OCOOEHHOCTBIO TAapa3uTOB OSTOW TPYMIBI SBISETCS MHUTpAlMs JTUYUHON B OpraHu3Me
YyeloBeKa, MOATOMY Ha IEepBOM JTarne TedeHHs 3a00JIeBaHMs MPOSIBIAIOTCS alIepruyecKue
peakuu. JlnuTenbHOE MapasuTUPOBAHUE OOJBINOrO KOJUYECTBA ITUX COCATBIIMKOB B YKEITYHBIX
X0JIax HapylIaeT OTTOK J>KET4H, KPOBOCHAOXKEHHE M JaeT ocioxHeHus B 15—20% ciydaes
UUPPOTUYECKUMH U3MEHEHUSIMU TI€UYE€HHU, a HHOTJAA M 3JI0KAYECTBEHHBIM MEPEPOKICHUEM
MEYCHOYHON TKaHU — BO3HUKHOBEHHEM MEPBUYHOIO paKa IMeyeHH.

[Ipu nuarHoctuke 3ab0yeBaHUIl CleqyeT McclenaoBaTh (heKaauu A OOHApYKEHUs SHull, a
TaK)Xe MPOBECTU JyOJCHAJIbHOE 30HIUPOBAHUE, IPU KOTOPOM BO3MOXKHO BBIJCJICHHE Yepe3 30H]
HE TOJIBKO SIMI], HO U TIOJIOBO3PENBIX apa3uTOB.

Komaunit cocanpmuk Opisthorchisfelineus — Bo30yauTens onmcropxosa. JnuHa Tena a0
13 mm. XapaktepHasi 0COOEHHOCTh—/IBa XOPOIIO OKPAITHBAIOIINXCS JIONACTEBUIHBIX CEMCHHHUKA
Ha 33JIHEM KOHIle Tena. Aina mmumHoi 26—30 MKM, ¢ Kphimeuykoid. OMUCTOPX03 — IHAEMHUYHOE
s Poccum 3aboneBanue. Berpeuaercs y uenoBeka Hambosiee yacto B 3amamgHoit CuOupu, HO
u3penka mposiBisercs U B eBponeiickord yactm CHI' — B Bomkcko-Kamckom Oacceitne, B
Oacceiine pek Jlona, Jlaenpa, [Inectpa u CeBepckoro [lonma. O6HapyxeH u B Oacceitne Hemana.
W3BecTHbI npupoHbIe ouaru 0e3 yuacTus dyenoBeka Takxke B Kazaxcrane.

[lepBbIil MPOMEXKYTOUHBIA XO35IMH KOILIAYbEro cocaiblinka — Moiuttock Bithynia leachi,
BTOpPOIl — KapmoBble pPbHIOBbI, B MBIIIIAX KOTOPHIX JIOKAIM3YIOTCS METallepKapuH Mapaszura.
OxoHYaTeIbHBIC X035€Ba — pPA3JIMYHBIC AWKUE U JOMAITHHE PBIOOSIIHBICE MIICKOIMTAIOIINE U
YeOBEK.

Opisthorchis  viveirini — B030yauTenb OMMCTOpXO03a BUBEpphl. OTIUYaeTcss OT
NPEbIAYIIETO BUa KPYITHOI0IYaTOCThIO CEMEHHUKOB, MEJIKUMHU pazMepamu Tena (1o 10 mm) u
apeajioM paccelIeHHs. DTO TUIUYHBIN TPONMYECKHUM T'€JIbMHUHT, pacpoCTpaHeHHbIH B Tauianze,
Jlaoce u Mamaiizum, rjie B HEKOTOPBIX 30HAX 3apakKeHHOCTh HaceneHusa nocturaetr 90%. Kak u y
MPEeNbIAYIIero BUIA, XO3si€BaMH SIBISIOTCS MOJUTFOCKM u3 p. Bithynia u kaproBbie phIOEL.
OxoHuaTeabHBIE X035€Ba B MEPBYIO0 Ouepeab XMIIHBIE MIIEKOMUTAIONINE M3 ceM. BuBeppoBble,
peXe KOIIKH, COOAKH U YEIOBEK.

Clonorchis sinensis — BO30yIuTenh KJIOHOPX03a OTOT COCAJBIIMK KPYITHEE ABYX
OpeNbIAyIuX — 10 25 MM AIuHOW. XapakTepHa ¢GopMa CEMEHHHKOB: OHU BETBUCTBHI U
pacrofararTcs Ipyr 3a IpyroM B 3aJHel yacTu Tena. Siina puHoit 1o 30 mxM. PactipocTpaneH B
Oro-Bocrounoit Asuu, B ctpanax lanpHero Boctoka. B Poccun — Ha rore Ilpumopckoro u
XabapoBckoro kpaeB. IlepBple TPOMEKYTOUHBIE XO35€Ba—MOJUTIOCKH poaoB Bithynia wu
Parafossutaris, Bropeie — Oosnee 70 BUIOB KapmoBBIX pbIO, peke OBIYKOBBIE U CEJbJICBBIC.
OxoHuYaTeIbHbIE X0351€Ba — YEJIOBEK U PHIOOSTHBIE MIEKOIUTAIOIIE.

Cocaabuku, 00UTaONINE B JIETKHX

K »T0i1 Tpynme cocanbIIMKOB OTHOCSTCS HECKOJIBKO OJIM3KMX BHAOB M3 p. Paragonimus.
3aboyieBaHne, KOTOPOE OHU BBI3BIBAIOT, HA3BIBACTCS NApAaroOHMMO3. B CBS3M C TEM YTO OTH
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Mapa3uThl MOCEISIOTCS B JIETKUX, B OPTaHU3ME YeJI0BEKa OHU OCYIIECTBISIOT CJIOKHYIO MHUTPAIHIO
U3 KUIIEYHHKA 4epe3 OpIOLIHYI0 MOJIOCTh, AMa(parMy M IUIEBPY. DTO BBI3BIBAET CO CTOPOHBI
X035IMHa 0OCOOCHHO TSKENYI0 TOKCHKO-aJUIEPTHUYECKyI0 peakiuio. Cama JIoKanu3aius napasuToB B
JIETKUX MOPUBOJUT K OYaroBod mNHEBMOHHH. OCIOXHEHHS — IHEBMOCKJIEPO3 M JIETOYHbIE
abcrecchl. B CBSI3M €O CIIOKHOCTBIO IMYTEH MHTpAlMM 3TUX IMAPA3UTOB YaCTO BCTPEUYACTCS
atunuyHas Jokanm3aiusa. OcoOEHHO omacHO TMomajaHue Tapa3uTa B TOJOBHOW MO3T. OTO
COIMPOBOXAAETCS CUMIITOMAaMU MEHHMHTHUTA, SHIE(alnTa, dMUIerncueid u arpodueid 3puTensHOro
HepBa. B TUNMYHBIX cilydasx NHapa3uThl MOMAPHO HAXOASATCS B TKaHM JIETKOTO B Karcyje,
cooOmiaromeiicss depe3 OpoHX C OKpykKawled cpemoil. DTo JaeT WM BO3MOXKHOCTH
OeCTIPeISITCTBEHHO BBIBOJIUTH SIMIIAa C MOKPOTOM.

Jlpyroif xapakTepHOW OCOOCHHOCTHIO OWOJIOTHH COCANBIIMKOB 3TOW TPYIIbI SBISETCS
UCIOJIb30BaHWE MMM B KaueCTBE BTOPBIX MPOMEKYTOUHBIX XO03M€B PAa3IMYHBIX MPECHOBOIHBIX
paKkooOpa3HBIX, B MBIIIIAX KOTOPHIX pacmojiaraloTcs MeTamnepkapuu. [lostomy 3apakeHue
YeloBeKa IMapa3uTOM BO3MOXHO JIMIIb B TaKUX OSTHOKYJIBTYPHBIX 30HAX, I/Ie HaceleHue
TPAAUIIMOHHO YMOTPEOISET B MUINY CHIPBIX PaKOOOpa3HBIX. 3apakeHHE YeJoBeKa 3a MpeaesiaMu
ATUX PETrMOHOB HOCHUT CIIYYalHbBIA, cHopaaudeckuii xapaktep. CTOMKOCTh HaIMOHAJIbHBIX
TpaAuLUi B TMUTAaHUM, a TaKXKe MOJUYEPKHYTO MPHUPOAHO-OYArOBBIM XapaKTep HaparoHUMO3a
OCTIOKHSIIOT TPO(PUIAKTUKY 3TOTO 3a00ICBaHUS.

Jlerounsrii cocanpimk Paragonimus westermani — Han0ojee 4YacTO BCTPEUYAIOIIHIACS
BO30yauTENh TaparoHnMo3a. Kpome HEro W3BECTHO €Ile ISITh BUJOB COCAJTBIIMKOB, YaIle
MapasUTUPYIOMIMX Yy SKUBOTHBIX, HO TMOPAKAIOUMX Takxke U ueraoBeka. (OCHOBHOW BHUJ
pacmpocTpaHeH 1o BceMy TponuyeckoMy nosicy Ctaporo u HoBoro Csera, uckitouas ABCTpaJuio,
a 3a MmpenenaMud TPOMUKOB — B J[anbHEBOCTOUHOM pETHOHE, BKIIOYas IOKHBIE PalOHBI
[Tpumopckoro kpast u I[lpuamypes. OctanbHble BUABI ONMCAHBI Ha OTPaHUYCHHBIX apeanax — B
Anonun, FOxunom Kurae, 3anagnoi Adpuxke.

Jlerounpie CcOCANBIIUKA HMMEIOT HEOOBIYHYIO IS COCalIbIIUKOB (OpMy Tena: OHU
HAIMOMHUHAIOT CEMs arlelbCUHA U UMEIOT pazMepbl 10 12 mM. Aiina no 0,118 MM aiuHOM.

IlepBbiii TPOMEXKYTOUHBIN XO3IMH — MOJIIIOCKH U3 ponoB Semisulcospira, Oncomelania u
HEKOTOPBIX Apyrux. BTopoil mpoMexyTouHblii X035iMuH — KpaObl u3 p. Eriocheir, Potamon, paku
ponoB Cambarus, Procambarus, a takxe kpeBeTku p. Macrobrachium. OkoHuaTenbHbIE X035€Ba
— YEeJIOBEK M KMBOTHBIC, MUTAIOIINECS PAaKOOOpa3HbIMU, — BBIIPbI, HOPKU, CBUHbBU, KOIIKH,
co0aKu U HEKOTOPBIE TPHI3YHBI.

Jlna auarHocTUkM 3ab0seBaHMsI HEOOXOIUMO HMCCIIEeI0BaTh MOKPOTY OOJBHBIX, B KOTOPOit
OoOHapyKHMBAIOTCS SiIa, a Takke (QeKanuu, KyJa siflla MOTYT IMONaJaTh IMPH MPOTIATHIBAHUU
MOKpOTHI. B nmumieBaputenbHOM TpakTe OHU HE U3MEHSIIOTCS.

Jluunas mnpoduIaKTHKa MaparoHMMOo3a 3aKII0YaeTcs B OTKa3e OT IMOENaHUs ChIPBIX
pakooOpa3Hbix. OOmiecTBeHHass MpOo(UIAKTHKA COOTBETCTBYET MepaM, MPUMEHSEMbIM MPOTHB
COCaJIBIIUKOB, PA3BUBAIOIIUXCS B BOJHOM Cpe/ie C ABYMS MTPOMEKYTOUHBIMHU XO3S€BAMH.

CocanbIMKH, HUKJ PAa3BUTHA KOTOPBIX He CBSI3AH C BOJHOM cpeaoi

Ota rpymnmna cocalblIIMKOB MHTEPECHA CBOCOOpa3neM aJamnTalud K cpeae oOutaHus. Slifma
Mapa3suTOB JIOJDKHBI MONAcTh Ha MOYBY WM pacteHus. OHU cojaep:KaT 3peiblX MUpPAlUJIUEB,
KOTOpbIE W3 SIUI] HE BBIXOIAT 1O TEX IOp, MOKa OHM HE OyIyT MpPOTJIOYeHBI HA3eMHBIMU
MOJITIOCKAMU — HUX MEPBBIMH MPOMEXYTOUHBIMU X035€BaMU. TUMUYHbBIC MOJIBUXKHBIE LIEPKAPUHU
3TUMH COCaNbIIUKaMu He o00pa3yroTcs. OHHM BBIACNSIOTCS MOJUTIOCKAMH B BHUJE CIH3UCTBIX
KOMOYKOB Ha pacTeHHus, Ile€ U TMOeHaloTCsl BTOPHIMH IPOMEXKYTOUHBIMH XO3€BaMH —
HaceKOMbIMU. Hacekomble, TMOpaKEHHBIE METAIepPKAPUSIMUA JTHX TApPa3UTOB, CTAHOBSITCS
MaJOMOJABWKHBIMH M MOTYT OKa3aTbCi CbEICHHBIMH OKOHYATEIbHBIMU XO31€BaMU —
TPaABOSIIHBIMH KMBOTHBIMU W 4elOoBeKOM. Kak ¥ OOJNBIIMHCTBO COCANBIINKOB, 3TH Mapa3uThl B
OpraHU3Me OKOHYATEIHbHOTO X035MHA OCYIIECTBIISIIOT MUTPALIHIO.

Oco0eHHOCTH IHKIIA PA3BUTHS MO3BOJIIOT ATHM COCAIBIIUKAM PACCEIUTHCS OUEHb IHUPOKO
U 3acequTh 0€3BOJHBIE 30HBI C CYXUM KJIMMAToOM. B CBSI3M € T€M YTO HAaceKOMbIE BecbMa PEIKO
MOTalaloT B MHUIY K 4YelIOBeKy, 3aboneBanus denmoBeka HeuacThl. OmHako B HOro-Bocrounoit
A3uM KyJapTypHBIE TPAJAULIUU JOMYCKaIOT MUTaHue HacekoMbIMuU. [ToaTomy Ha TeppuTopuu Jlaoca,
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Taunanga, FOxuoro Kwutas wu Snonum 3a0osieBaHus, BBI3BAHHBIE JTHUMH [apa3uTamy,
BCTPEYAIOTCS Yallle, YeM B IPYIUX 30HaX.

JlanneroBuaHbINA cocanbumk Dicrocoelium lanceatum — Bo30yAUTENs JUKPOIOLETHO3a —
MapasuT, BHEIIHE HATOMUHAIOIINN KOIIAUYbero cocalblIKa pa3MepaMu U GOpMOii, HO CEMEHHUKH
y HEero uMerT 0osiee OKpyriIylo (GopMy M pacmojioKeHbl Ha NepeaHel cropoHe tena. Siina ero
HECKOJIbKO KpymHee — 110 45 MKM. PacripocTpaHeH moBCeMeCTHO.

[lepBbIit mpomexxyTOUHBIM X03siMH — MoJuttocku p. Helicella unu Zebrina, BTOopoit —
MypaBeit p. Formica. YenoBek 3apakaeTcsi Cliy4ailHO, TpOTJIaThIBas WHBa3UPOBAHHOTO MYPAaBbSI.
ITocensieTcst 3TOT cocanbIUK B KETUHBIX X0JaX NEUYEHHU.

JInarHocTrka — Kak IpH BCEX TPEMATO103aX € NOPAKEHUEM ITEUEHU.

Jlnunas mpodunakTika — HEOOXOAMMO CIIEIUTh, YTOOBI B MUILY HE MOMAJaTd MYPaBbU.
Oob1ecTBeHHas MPOopUITAKTHKA — JIETeIbMUHTU3ALKS CKOTa U CaHUTapHas OXpaHa MMacTOMIIL.
Cocanbuuk  TOJDKENyIOYHOM skene3bl  Eurytrema pancreaticum —  BO30yauTelb

sypuTpemMaro3a. Tejao CHIBHO pacuIiupeHo, IIUHOW a0 15 mMM. XapakTepHbl OYEHb KPYITHBIC
MPUCOCKM W MaTKa, Jiexkamiash Ha 3agHeM koHue Tena. fima go 50 Mxm anunoit. Ilapasut y

KUBOTHBIX BcTpewaeTcsa B HOxkHoil m FOro-Bocrounoit A3um u B 10%kHBIX paiionax CHI' — B
Kazaxcrane, Kuprusuu, na [lansaem Boctoke. .
IlepBBIii IPOMEXKYTOUHBIM XO35IMH Iapa3uTa — MOJUIIOCK U3 p. Sradybaena, BTOpoil —

nyroBoit ky3Heuuk p. Conocephalus unu cBepuok p. Oecanthus. UenoBek 3apakaercs, ynoTpeosis
B MUIIY KY3HEYHKOB, HE MPOILISANINX TEPMHUUECKOH O0OpabOTKH, MOATOMY 3apa)KEHUE YeloBeKa
BCTpeuaeTcsi Tojabko B cTpaHax HOro-Boctounoit Asuun. CocanblMK MOCENISETCS B MPOTOKAX
HOHX(GHYI[OHHOﬁ JKCJIC3bI U BBI3BIBACT CUMIITOMBI XPOHUYCCKOI'O ITaHKPCATUTA.

JluarHoctuka — oOHapyXeHHe sHI B (eKalusix U AYOJICHAIbHOM COAEPKHUMOM IPH
30HJIMPOBAHUMU.
[IpodunakTtuka 3apa’keHuss 4YeNOBEKa — OTKa3 OT I[O€laHHsd HACEKOMBIX WU UX

npeaBapuTeNibHAs TepMHUUYecKas 00padoTka.

3.3. O01ee NoOHATHE 0 FeJIbLMHUHTO3aX U 0MOJIOTMYECKHX OCHOBAX MX NPOPUIAKTHKH.

TuIbl TENTBMUHTO30B

PaznuuaroT OMOreIbMUHTO3bI U T€0TeIbMUHTO3bI.

buorenbMuHTO36l — 3TO 3a00J€BaHMSA, NMPH KOTOPOM OHMOJOTMYECKUIH IUKI Pa3BUTHUSA
napazura (reJbMHUHTA) 00s3aTEIbHO IPOXOAUT B OpraHU3MeE APYrUX KHMBBIX CYLIECTB, KpOMe
yesloBeKka. Pa3nuyaroT KOHEYHBIX XO034€B, B OpPraHU3ME KOTOPBIX IIPOMCXOIUT pa3BUTHE
reJIbMUHTOB JI0 IIOJIOBO3PETON CTauM, a TaKXKe MPOMEXYTOUHBIX, € Mapa3uT NpeObIBacT B
CTaAUM JMYMHKUA WM IPOUCXOJUT €ro pPasMHOKECHHE HE IIOJIOBBIM IIyTeM. YenoBek wyamie
ABJIACTCS KOHEUYHBIM XO3UHOM, PEXKE — IIPOMEKYTOUHBIM.

['eorenbMUHTO3Bl — HWHBA3MH, BO30OYIUTENN KOTOPBIX MPOXOIAT pa3BUTHE 0O€3 ydacTHs
IIPOMEXYTOYHOTO XO34MHA. BpiienuBmivecs W3 OpraHm3Ma silia WM JIMYMHKUA T'€OreJIbMUHTA
Pa3BUBAIOTCS 10 MHBA3UOHHOM CTAIUU B II0YBE.

OcobeHHOCTH MHBA3HH

I'enbMUHTBEI, Kak IpaBUIIO, HE MOIYT pa3sMHOXAaTbCsi B OpPraHU3Me 4YelloBeKa (3a
UCKJIIOYEHUEM OCTPHUIl M HEKOTOPhIX JAPYrMX TJHCTOB). OTO CBA3aHO C OCOOEHHOCTAMHU
KU3HEHHOI'O LMKJIA apa3suTOB, IPU KOTOPOM, XOTsS TE€IbMUHTBI U BBIACIAIOT SHIA, HO OHU HE
Cpa3y CTaHOBSATCS NHBA3UOHHBIMHU.

Pacnipoctpanenue

I'enbMUHTO3BI pPacCIpOCTPAaHEHBI OT ApPKTHUYECKMX LIMPOT OO0 JKBaropa. ['enpMuHTaMU
3apakeHo OoJsiee MIJUTHAP/Ia YEIOBEK.

Yenosek 3apakaeTcsi B OCHOBHOM 4epe3 MHUILYy M BOJYy, MHOrAa (IpH aHKWJIOCTOMUIO3AaX,
IIMCTOCOMO32aX ), TAPA3UThl BHEAPSIOTCS yepe3 KOxKy. TpaHCMUCCUBHO MepenaloTcsi BO30OyIuTenn
¢buapuaros3os. Pexe, siflia napa3uToB 3ariaThlBalOTCS WM BABIXAIOTCS € BO3AYXOM U IBLIBIO.

HctouHukoM BO30yQUTENs MHBAa3MM IPU TEJIBMUHTO3aX SBISETCS OPraHU3M, B KOTOPOM
[apasuT AOCTUIAET IMOJIOBOM 3pENIOCTH U MPOAYLUPYET stiina (quunHkM). [Ipu aHTponoHo3ax um



28

SIBJISIETCS] TOJIBKO YEJIOBEK; IIPHU 300HO3aX, KaK MPaBUJIO, JOMAIIHUE U JTUKHE KUBOTHBIE, a TAKKE
YEJIOBEK; IPU HEKOTOPBIX 300HO3aX (3XMHOKOKKO3, TPUXUHEIIE€3) — TOJIBKO )KUBOTHBIE.

3apakeHHe OT 4YeJOBEKAa K 4YEJIOBEKY HaOJIoJaercs Mpu SHTepoOuo3e, TMMEHOJENHI03e,
CTPOHTHJIOHUI03€.

YenoBeKk MOKET OBITh OKOHYATEILHBIM U TPOMEKYTOUHBIM X03UHOM IeIbMHHTOB.

[Taronorus

[lo nokanu3auuu pa3idyaloT MPOCBETHHIE TE€IbMUHTO3bI, B TOM YHCJE KHUIIEYHbIE —
ackapuz03, Tpuxouedaines, CTPOHTHION103, TEHUAPUHXO03 U JIP.; TeIbMUHTO3bI T€aTOOUINapHOI
CHCTEMBl — ONHCTOPXO03, KIOHOPXO03, (haciuoses; JEeroyHble IeIbMUHTO3bl — MaparoHUMO3BI,
TOMUHKCO3; TKAHEBBIE T€IIbMUHTO3BI.

['ensMUHTBI TIOpakaroT JOObIE OpraHbl W TKAaHU 4YelloBeKa. B OCHOBe maroreHesa —
CeHCHOWIM3anusi OpraHu3Ma NpoAyKTaMH oOOMeHa M pachaja [apa3uToB, MEXaHUYeCKHe
MIOBPEXACHUS U T. .

PaznuuaroT paHHIOIO (OCTPYIO) M TO3IHIOI (XPOHHUYECKYIO) CTaJUM TEUYEHUs OOJIE3HH.
[TaTorene3 panHell craguu OOJIE3HU OIPENEISAETCS TOKCUKO-aJUICPTH3UPYIONINM BO3JEHCTBUEM
(GbepMeHTOB, MPOAYKTOB OOMEHa JHMYMHOYHBIX (OPM TEIBMUHTOB, a TaKXe JHIOT€HHBIMHU
(dakTopamMu BocmajieHUsi (aKTUBHpPOBaHHBIE B pe3yiabTare WHBa3uM). [lapamiensHo C
Hecnenn(puIeckoil BOCHaIMTEIbHON peakiueil pa3BUBACTCS aJuIepruiecKas peakius Ha aHTUTCHbI
reJbMUHTOB. [laTorenes XpoHUYECKOW CTaauu OOJE3HU OIpenessieTcsl BUJIOM TIelIbMHHTA, €ro
JIOKaJIu3alKe, MHTEeHCUBHOCTBIO MHBA3UHU.

['enbMUHTO3BI YXYIIAIOT TEUEHUSI COMYTCTBYIONINX 3a00JIeBaHMil, HETaTUBHO CKa3bIBAIOTCA
Ha POCTE, Pa3BUTHH M TPYIOCIOCOOHOCTH YEJIOBEKAa, YrHETAIOT €ro MMMYHHYIO UM HEPBHYIO
CUCTEMY.

Jexknusa Ne 6 ( 2 yaca)
Tema: «Tun mjiockue YepBHu, KJIACC JEHTOYHbIE YePBU».
1.6.1. Bonnpocsbl jeknum:

1.1. Mopdomnorus u Guosioruaeckue 0COOEHHOCTH JICHTOYHBIX YEPBEH B CBS3H C
MapasuTHIECKUM 00pa3oM KU3HH.

1.2. PazmHOX€eHUE, pa3BUTHE U POCT JICHTOUYHBIX YEPBEU.

1.3. Baxueiinme napa3uThl 4YeJI0BEKA U )KUBOTHBIX (IIUPOKUI JICHTEL, CBUHOM U ObIuuit
LIETTHU, 9XUHOKOKK, OBEYH MO3TOBUK, KaPJIUKOBBIN LIETICHD).

1.4. bops6a 1 Mepbl TPOPUITAKTUKH.

1.6.2. KpaTkoe cojep:kaHue BONPOCOB

3.1. Mopdoaorusi u 6uoI0ru4ecKkne 0COOEHHOCTH JTEHTOYHBIX YepBeil B CBSI3H €
NapasuTH4eCKUM 00Pa30oM KM3HH.

ecTroapl — CIOBO I'PEUECKOTr0 MPOUCXOXKIAeHUS. KOpeHb 3TOro ciioBa Ha PYCCKUU SI3BIK
MEPEBOAUTCS KaK «I0sIC», «JIeHTa». OTcIofa pycckoe Ha3BaHue kiacca — JleHToOuHbIe yepBu. 1
NEHCTBUTENBHO, (popMa Tela )KMBOTHBIX, 00bEIMHAEMBIX JIAaHHBIM KJIAaCCOM, B THITUYHBIX CITydasx
OY€Hb HATIOMUHAET JICHTY.

Bce mectonpl BemyT mapasuTHyecKuii oOpa3 JKM3HH. B MOJ0BO3penoi cTaauu OHHU
obuTaroT B Tene pbiO, ampuOMil, penTHIMH, NTUIl W MICKONMUTAIONMX. JIMYMHKK XKe HuxX
MOCEJISIIOTCA B PA3JIMYHBIX OECIO3BOHOYHBIX, TJIABHBIM 00pa3oM WICHHCTOHOTHX. ECTh M Takue
BUJIBI — 3TO HanOoJiee OMaCHbIC MAPa3UThI, TMUYUHKUA KOTOPHIX, KaK U B3POCIIbIE OCOOH, OOUTAIOT B
OpraHu3Me MO3BOHOYHBIX KUBOTHBIX.
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B Tene OKOHYATENBbHBIX XO35I€B — Yy TO3BOHOYHBIX JKMBOTHBIX W YEJIOBEKAa —
MIOJIOBO3PEIIbIE LECTO/IbI MOCENSIOTCS OOBIYHO B MPOCBETE KUIIEYHUKA, TPUKPEIUISLSACH EPETHUM
KOHIIOM K €ro BHYTpPEHHEH cTeHke. M3BeCTHO JHIb HECKOIBKO BHJIOB, MPUCIIOCOOUBIIHMXCS K
OOUTaHUIO B XKelyJaKe, B Kioake (y MTUI) U B IPOTOKaX MEYEHU. B 3TOM OTHOILIEHUHU 1I€CTOJbI
OTIUYAIOTCS OT POJCTBEHHOTO UM KJlacca TpPEMaToJl, KOTOpbIe, KaK OTMEYalioCh BBIIIE,
MPUCTIOCOOUIIMCH K OOMTaHMIO MIOYTH BO BCEX OpraHax CBOMX XO35€B.

JlaBHUE MPEAKHU IECTO, KaK M BCeX APYTUX KIACCOB IUIOCKUX YEePBEH, MPUHAIICKAIN K
CBOOOHOKHUBYIUM opraHu3MaM. CUMTaIOT, YTO UMHU OBLIU KUBOTHBIE, OJIM3KHE K COBPEMEHHBIM
TypOCIUIAPHSIM.

B nporiecce 3BotoLMK 1ECTO/IBI OYEHBb PE3KO, MOXKalyd, OoJiee, YeM JApyrue rpymibl
[apa3sUTUYECKUX 4YEpPBEH, YKIOHWIHCH OT CBOMX Ipapoaurened. lIpoucmenmmne wu3MeHEHUS
KacaroTcs KaK MX BHEUIHETo 00JIMKa, CTPOEHUs], TAK U 0COOEHHOCTEN pa3BUTHSI.

Knaccudukanus. Knace necrox nenurcs Ha 1Ba moJkiacca.

[TepBrrit monkmacc — mecrogoodpasnbie (Cestodaria) — BKIIOYaeT HEOOJIBIIOE YHCIIO
BUJIOB, KOTOPBIE OTIUYAIOTCS CIACAYIONIMMH BOKHEHIIIMMHE MpU3HAKaMu: 1) Teo UX He MOJEICHO
Ha YWICHUKH U COJIEPKUT OJMH KOMIUIEKT MOJIOBBIX OPraHOB; 2) pa3BUBAIOIasCs B Ale TUIMHKA
3THUX LECTO/I, TaK Ha3bIBaeMas TUKO(POpa, BOOPYKEHA JECATHIO 3aPOIBIILIEBEIMHI KPIOUbSIMH.

Haubonee wu3BeCTHBIM MpEICTABUTENEM JTAaHHOTO TMOJKIAcca SBISETCS aMQpUIHHA
(Amphilina foliacea) — mapa3uT MOJOCTH TeJIa OCETPOBBIX PBIO.

Pacnpoctpanena ampunmna y peid B pekax Kacnuiickoro 6acceiina u B pekax Cubupu.

B cB3u ¢ HeoOBIYHOM I IIECTOJ JIOKaJu3alMed 3TOro rejibMUHTa (IOJOCTh Telia
X035MHa), a TakKe OTCYTCTBHEM B €ro IMKJIE pa3BUTUA IUIEPOIIEPKOUIA BBICKA3aHO
MIPEATIONOKEHUE, YTO B3pocias ampuiInHa MPEACTABISET COOOW TMIIEPOICPKOH, MPUOOPETIINI
CIOCOOHOCTBh Pa3MHOKATHCS TMOJOBBIM yTeM. Hacrosimas ke monoBo3penas ¢popMa aM(pHINHBL
oOuTana B KMIIEYHUKE KAaKUX-TO IPEBHUX BHIMEPIIUX KUBOTHBIX, BUIUMO PENTHIINHN, MTUTABIIUXCSI
pbioaMu. Bo3MOXKHO, 3TO OBUIM UXTHO3aBPBI.

[Ipenku coBpeMEHHBIX OCETPOBBIX PHIO, IMIMPOKO MPEACTABIECHHBIE B TOT MEPHO/I, ObUIH
JIOTIOTHUTEIBHBIMU  XO035iI€BAMHU  Tapa3uTa. A pakooOpasHble — MPOMEKYTOUHBIE XO3s5eBa
COBPEMEHHBIX aM(QWJINH — BBIMOJHSIN 3Ty POJib B LUKIIE MMapa3nuTa, Mo-BUAUMOMY, U B JPEBHHE
BpEMEHa.

Bropoit moaknacc — wnacrosimue Iecroasr (Cestoda) — oObeauHsET BCe OCTaIbHBIE
BUJBI JAHHOTO KJacca; WX JIOBOJBHO OOJNBIIOE KOIWYECTBO, M OHHM IPEJCTABICHBI
pazHooOpasHeiMu (opmamu. [l BceX HMX XapaKTEpPHO pPACWIEHEHHOE Telo (3a HEMHOTHMH
UCKITIOUEHUSIMU), cozieprkaliee 00JIbII0oe KOJTUIECTBO KOMIUIEKTOB IMOJIOBBIX OPraHOB, U HAIHYUE
IIECTH 3apOJBbIIIEBBIX KPIOYHEB Y pa3BUBAIOLICHCS B sHle JWYMHKUA (Tak Ha3bIBAEMOM
OoHKOC(epHI).

[Tonknacc monpaszzensercss Ha HECKOJIbKO OTpsanoB. Haunbounblee 4uciao BUIOB, B TOM
qrclie OOBIYHBIX MAapa3UTOB YENOBEKA M JOMAIIHHUX JKUBOTHBIX, MPEJICTABICHO B JABYX OTpSlIaX:
otpsne nerternoB (Pseudophyllidea) u orpsine nenneit (Cyclophyllidea).

OpHa U3 caMbIX XapaKTePHBIX YEePT IECTOJ KaK BBHICOKOCHEIUATH3UPOBAHHOW TPYIIIIBI
MapasuTUUYECKUX OpPraHU3MOB —TIOJHAsl YTpaTa HWMHU OpraHoB muieBapeHus. [lutanme wux
OCYIIIECTBISIETCS MOCPEICTBOM BCACHIBAHMSI MUTATEIBHBIX BEIIECTB MOBEPXHOCTHBIMU TKAHSIMH
tena. Jlamee, kak ® Jpyrue TMapaswThl, IECTOAbI O0OJAMAIOT YPE3BBIYAHO BBICOKOU
MI0JOBUTOCTRI0. C ATHM CBSI3aHO CHJIBHOE pPAa3BUTHUE Y IIECTOJ TIOJOBOM CHCTEMBI M HUX
repMmadpoautusM. M HakoHel, emle oJHa OCOOEHHOCTh, BO3HHUKINAs, HECOMHEHHO, B Ipoliecce
MPUCTIOCOOICHUS JICHTOYHBIX YepBEU K Mapa3suTU3MY, — ITO CIOKHOCTh UX JKU3HEHHBIX IIHKJIOB.
CnoXHOCTh 3Ta MPOSIBISIETCA B TOM, YTO Pa3BUTHE LIECTOJ MPOTEKAET CO CMEHOW XO035€B, a Pl
BUJIOB, KPOME TOTO, O0JIaIaeT CIIOCOOHOCTHIO K PA3MHOXKEHUIO B JINYNHOYHOU CTa/IUH.

Hemanoe uyucio BUIOB LECTOJl Mapa3uTUPYET y YEJIOBEKAa U XO3AWCTBEHHO MOJIE3HBIX
KUBOTHBIX. Y UYeJOBEKa MapasuTupyeTr 32 BUAA I[ECTOJ, Y KPYITHOTO POraToro CKoTa, Hampumep,
MOJKET Mapa3uTupoBath cBbilie 30 BUAOB 1IECTOMA, HECKOJIBKO Oouiblle y oBell U ko3. [locensscy B
OpraHU3Me YeJIOBeKa WM JKMBOTHOTO, JICHTOYHBIC YEPBH BO B3POCIOW WMIIU JTHUYMHOYHOW CTATUU
BBI3BIBAIOT 3abOosieBaHme. OOIee Ha3BaHHe JTUX 3a00jieBaHMM —IiecTon03bl. OTHeIbHBIE
3a00JIeBaHUs HA3BIBAIOTCS IO POJIOBOMY HAMMEHOBAHUIO BO3OyIUTES.
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MHorue 1ecrtofo3sl NPOTEKAIOT OYEHb TSHKENIO, PE3KO OTPa)KalOTCS HAa COCTOSHHUH
OpraHM3Ma M HMHOI/Ia MOTYT KOHYaTbCsi CMepThio Xo3simHa. [loaToMy Oopnbe ¢ 1ecTogo3amu
YeNoBeKa U KUBOTHBIX, OCOOEHHO JIOMAIIHUX, YAENseTcs: 00abInoe BHUMaHue. OCOOEHHO MUPOKO
MpoBOAMUTCS dTa ©Ooppba B Hamedl cTpaHe, TJe OHa HOCHT XapakTep IUIaHOBBIX
00IIeTOCYIapCTBEHHBIX MEPOTPHUSITHIA.

Crpoenue. JUIMHHOE JEHTOBUIHOE TEJIO LECTOJ MOJPA3JEiseTcss Ha TpU OTAEINA:
TOJIOBKY, WJIH CKOJIEKC, IIEHKY U CTPOOWIYy, COCTOSIIYI0O B THUIUYHBIX CIy4asX W3 MHOTHUX
YJIEHUKOB (ITPOTJIOTTHUN).

I'onoBka HeceT Ha cebe OpraHbl MPUKPEIUICHUS. DTO MOTYT OBITh MIPOJOIBHBIC IIETH —
00TpHH, TPUCOCKU U XUTUHU3UPOBAHHBIE KPIOUbsi. boTpuu XapakTepHsl 1 HU3MMX 1ecTtoa. Ux
yaie BCEro JIBe, pacrojaraloTcsi 00Tpuu Ha OpIOIIHOW M CIIMHHON CTOpOHe rojioBkH. LlecTomsl,
uMerole OOTpUHM, Kak MpaBUIIO, JMILIEHBI KpioubeB. llpucockamMum — TMONTYIIaApOBUAHBIMU
MOJILIMA MBIIIEYHBIMU OpPraHaMU — BOOPYXKEHBI TOJIOBKH 0OJiee BBICOKOOPTaHM30BAaHHBIX
NeHTOYHBIX uepBel. [Ipucocok oObryHO YeThipe. ['ooBKa, 00sanaromas MprucoCKaMu, UMEET eIIIe
X000TOK, KOTOPBI y MHOTHUX IECTOJ BOOPYKEH KPIOUbSIMHU. Y HEKOTOPBIX BHJIOB JIEHTOYHBIX
YepBEl CTEHKH MPUCOCOK MOKPBITHI MEJIKUMHU IIUITUKAMM.

CrtpoeHue TOJOBKHM, OCOOCHHO OpraHOB MPUKPEIUICHUS, OTJINYaeTcs OOoJIbIIuM
pazHoOOpa3ueM, IMOATOMY YKa3aHHBIE OpraHbl YacTO HCHONB3YIOTCS MPH CHUCTEMATHYECKOM
ONpEEICHUHN UECTOI.

C nomol1bi0 BOOPYXEHHON TOJIOBKM LIECTOAbI MPUKPEIUISIIOTCA K BHYTPEHHEH CTEHKE
KHIIIEYHHUKA XO35IMHA.

[leiika — KOpOTKHUHl, OoJiee TOHKMI, HECETMEHTHPOBAHHBIM YYacCTOK TeJa,
COCIMHSIOIIMI TOJIOBKY C HAaYMHAKOIIKMMKCS M03aau Hee wieHWkamu.Ha 3aaHeM KOHIE IIenku
MPOUCXOTUT 00pa3oBaHHWE HOBBIX UWICHHKOB. CaMble MOJIOJbIC WICHHUKH PACIIOJIOKEHBI OKOJIO
HIEHKH, CaMbI€ CTapble — Ha 3a/IHEM KOHIIE ITapa3uTa.

KonndecTBo 4JICHHKOB, COCTABISIOMIUX TENO IIECTOMABI, KOJIEOIETCS B OUEHb IMIMPOKUX
npeaenax. ECTp mectoasl, KOTOpbIE COCTOST M3 OAHOIO YIECHHKA, TaKUX BHUJOB OYEHb MAJoO; Y
OOJIBIIMHCTBA K€ YHCIIO YWICHUKOB UCUUCISAETCS NECATKAMU M COTHSIMH, y OTIEIBHBIX BHIOB OHO
MOKET JIOXOAUTh 0 HECKOJBKHMX ThICSY. B COOTBETCTBHMU C 3THUM W 00IIas AJUHA Teia LECTO[
oueHb paznuuHa. OHa KONEONIETCS OT HECKOJBKUX JAECATHIX JOJIed MIUIMMeTpa (Hampumep,
Davainea proglottina U3 KuIIEYHUKA JOMAIIHEH KYPHUIIbI JOCTUTACT IJIUHBI BCero b 0, 5 MM)
JI0 IBYX JIECSTKOB METPOB (HEKOTOPHIE JICHTEIbI).

CHapyxu Telo LECTOJ MOKPHITO KyTHUKYyJOoW. [log Hel pacrosioKeHbl CIIOW MBI,
KPYrOBBIX W TPOJOJBHBIX, — BEPETEHOOOpa3HbIe CYOKYTHUKYISIpHBIE KJIETKH. Bce 3TH TKaHU
00pa3yloT KOKHO-MYCKYJIbHBII MemoK. [IoMHMO yKa3aHHBIX MBIIICUYHBIX BOJIOKOH, ILI€CTOJbI
UMEIOT elle JIeKalui Tay0Ke HUX CIION TOMEPEYHBIX MBIIIEYHBIX BOJOKOH U TSHYIIHECS B
CHMHHO-OPIOIITHOM HaIlPaBJIEHUU MBIIIEYHbIE TYYKH.

BHyTpeHHsI 4acTh Tella JICHTOYHBIX YEPBEU 3all0JIHEHa TapEHXUMOU, B KOTOPOU JIeXkKaT
Opranbl HEpPBHOM, BBIACIUTEILHOM W TMOJOBOM cHUCTeM. [luieBapuTeIbHBIE OpraHbl,
CBOMCTBEHHBIEC MpEIKaM IIECTOJl, OHU, KaK OTMEYaloch, yTpaTwid. llutaTenbHbie BeriecTBa
JIEHTOYHBIE YEPBH BCACBIBAIOT BCEW MMOBEPXHOCTBIO TEINA.

HepBHas cucrema y mecron pasBuTa cinabo. OHa COCTOMT W3 IICHTPAIBHOTO Y34,
PacroJI0KEHHOTO B TOJIOBKE, U OTXOSIIUX OT HEro MPOJOJbHBIX CTBOJIOB. [IBa M3 HUX, Haubosee
pa3BUTHIE, TPOXOASAT BIOJIL BCETO Tella B OOKOBBIX YACTSAX YICHUKOB KHAPYKU OT KaHAIIOB
BBIICTTUTENbHON cucTeMbl. [Ipo/loNibHBIE KaHANbl COEAMHSIOTCS MEXIy COOOH MONepeyHbIMU
TsbkamMu. Opraibl YyBCTB Y 1IECTOJ] OTCYTCTBYIOT.

BeinenutenbHas encrema JIEHTOYHBIX YEpPBEW IPEACTABICHA MHOMXKECTBOM MEJKHX,
MIPOHU3BIBAIOIINX MApPEHXUMY KaHAJblLIEB, KOTOPbIE BIAJAOT B YETHIPE TJIaBHBIX MPOAOIbHBIX
KaHaJIa.

Kaxxnpiii U3 MENKUX KaHaJIbIEB 3aKaHYMBACTCSI OCOOBIMH MYJIbCUPYIOMIUMU KIETKAMHU.
DT KJIETKU HarHETaloT B KaHAJbIIbl 00pa3ylollirecs B TeJle YepBs BpEAHbIC BEIIECTBRA.

[TpononbHBIE BBLACTUTENBHBIE KAaHAIBI MOMAPHO MPOXOIAT MO OOKaM Tela PsiIoM CO
CTBOJIAMH HEPBHOM crcTeMbl. OJIMH M3 KaXI0W Mapbl KAHATOB — OPIOIIHOMN, IIMPOKUMA, TPYTror —
CIIMHHOM, Oosee y3kuil. B TooBKe uepBsi OpIOIIHOW M CIIMHHOW KaHAJbl COCAMHSIOTCS APYT C
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apyrom. Kpome Toro, kaHaibl IpaBOi U JICBOW CTOPOHBI COCTUHSIOTCS MEXAY COOOH B KaXKIOM
YJI€HUKE, B 3aJHE €ro 4acTH, €lle MOMEPEeYHOM MepeMbluKoil. B mocienHemM 4jieHHKe 1EeCTO b
(KOTOpBIN TEPBBIA OTIENMIICS OT IICHKH) BCE YEThIpE KaHajda COSAMHSIIOTCS B OJWH OO,
KOTOpBIA OTKPBIBAECTCS HApYXy Ha KOHEYHOM Kpae wieHuka. [locime Toro kak 3TOT YJIEHHUK
OTMA/AET, KAXK/IbII KaHaJl OTKPBIBACTCSI HAPYKY CBOUM OTBEPCTHUEM.

3.2. Pa3MHOKeHHe, pa3BUTHE U POCT JIEHTOYHBIX YepBeid.

IlonmoBas cucrema LECTOJ, 3a EIUHUYHBIMU MCKIIOYCHUSMH, repMaQpoauTHas, T. €.
KaXJIbI 4epBb COJEPKHUT B cebe Kak MYKCKOW TOJIOBOM ammapar, Tak M >KeHCKuW. Opranbl
II0JIOBOM CHUCTEMBI PACIOJIOKEHBI B KAKJOM WIEHUKE, U C OPraHaMU JIaHHOM CHCTEMBI COCETHETO
YICHWKA OHM He CBs3aHbl. Kak mpaBuiio, KaXXIbli YWIEHUK UMEET OJMHAPHBIA KOMIUIEKT MOJIOBBIX
OpPraHoOB, HO HEMAJIO U TAKUX BHJIOB LIECTOJ, WIEHUKHU KOTOPBIX COAEpPXAT yIBOCHHBIN IOJIOBOI
anmapar.

B  pa3BuTHM MYXCKMX U JKEHCKHX OpraHoB HaOJrofaeTcss OompeicieHHas
nocneaoBarenbHoCcTh. OOBIUHO BHAayale B YJICHUKAaX Pa3BUBAIOTCS OpraHbl MYMKCKOH IOJOBOI
CHCTEMBI, 3aTeM B HHUX e 00pa3yloTcs OpraHbl >KEHCKOW cucrembl. Ilocie ommogoTBopeHus
MY’KCKasl CUCTeMa IOCTENEHHO HMCUe3aeT, a Mo Mepe oO0pa3oBaHMs SUI[ HaYMHAET MHTEHCHBHO
pa3BuBaThbcs MaTKa. KoHEUHbIE 3penble WIEHUKH LECTObl OYTH IOJHOCTBIO 3all0JIHEHBI MaTKOM,
KOTOpasi COJIEP>KUT OOJIBILIOE YUCIO SHUIL.

MyXCKOW TOJOBOM ammapaT COCTOMT M3 CEMEHHHMKOB, BBIPaOATHIBAIOIIMX MY>KCKHE
ITOJIOBBIE KJIETKH — CIIEPMATO30U/IbI, U BBIBOJHBIX MPOTOKOB.

CeMEeHHHMKOB MOXKET OBITh CAaMO€ PAa3TUYHOE KOJUYECTBO — OT OJJHOTO JI0 HECKOIBKHX
COTEH.

OT KaXJ0ro CEeMEHHUKa OTXOJAT CEMEHHbIE KAaHAJbIIbl, CIMBAIOLINECS 3aTEM B OJUH
o0mui KaHall — CEeMSNPOBOJ. Y OJHHMX BHIOB CEMSIPOBOJ] MPEIACTABIsAET cO00il Oosiee WM
MeHee IpAMYIO TPYOKY, Y APYTUX — OH CHIBHO M3BUTOH. CeMsIpoBO OKAaHUYUBACTCS MYMKCKUM
MOJIOBBIM OTBEPCTUEM, OTKPHIBAIOIIUMCS OOBIYHO B MOJIOBYIO KJIOAKY PSAJIOM C KEHCKHUM TOJOBBIM
OTBEPCTHEM.

KoneuHas yacTh cemMsanpoBo/ia, MPEeBpalIeHHas B COBOKYIUTENbHBIM OpraH — IUPPYC,
yacTo OBIBACT MOKpHITA IMIMIIMKAaMU WM LieTuHKaMu. [lepen nuppycom TpyOka ceMsmpoBoja
o0Opa3yeT OHO WJIM JIBA PACIIUPEHUSI, B KOTOPBIX CKOIUISIIOTCS CIEPMATO30MIbl. DTH pacIIMpPEeHUs
HOCSIT Ha3BaHUE CEMEHHBIX Iy3bIPbKOB. Lluppyc ¥ OJIMH U3 CEMEHHBIX MY3bIPbKOB — BHYTPEHHUI
CEMEHHOM My3BIPEeK — 3aKJIFOYCHBI B 0COOYIO MBIIIICYHYIO CYMKY, Ha3bIBAEMYIO TIOJIOBOI OYPCOIA.

Kenckuii monoBoii anmapat umeer 0ojee clokHOe cTpoeHne. OCHOBHOW YacThIO €ro
SBIIETCS SIMYHUK, PACIIONIOKEHHBIH OOBIYHO B 3a/HEH YacTH WICHHWKA U MMEIOIIUH Yalle BCero
IBYJIONACTHYIO popMy. SIMUHUK BeIpaOaTHIBACT KEHCKHE MOJIOBbBIE KIETKH — SUIEKICTKH.

OT SsMYHMKA OTXOIUT KOPOTKHM SMIIEBOJI, KOTOPBIM B CBOIO OUYEPEIb CBsI3aH C TPYOKOM
Braranuiua. IlocmenaHss HauMHAETCs YKEHCKUM IIOJIOBBIM OTBEPCTHEM, OTKPBIBAIOIIUMCS, KaK U
MYKCKO€ OTBEpCcTHE, B TIOJIOBYIO Kioaky. Ha cBoem myrtu TpyOka Biaranumia oOpazyeT
pacliupeHMe — CEMSNpPUEMHUK. B HeM XpaHATCA CIepMaTO30W[bl, IOJIYYEHHBIE IpHU
COBOKYIUICHHH.

N3 sanyHuka B AWLIEBOA IOCTYNAKOT SMLEKIETKH, W3 CEMANPUEMHUKA —
CIEPMATO30M/Ibl, NPU CIUSHUM 3TUX IOJIOBBIX KJIETOK IPOUCXOIUT MPOLECC OIJIOJOTBOPEHUS.
Onog0TBOpPEHHbIE SHUEKIETKH IPOJABUTAIOTCS JAajiee IO SUIEBOAY B CIEAYIOUIMI OTIen
KEHCKOT0 TIOJIOBOTO ammapaTa — B OOTHII, MPEACTaBIAIONMI co00il HeOOIbIIOe pacuIupeHne
noJsioBoit TpyOku. Crozia ’e BIaJaeT JKeITOUYHBIA MPOTOK M MPOTOK CKOPIIYIOBOM XKeJe3bl (TebLe
Menmuca).

JKentounslil pOTOK 00pa3yeTcst OT CIUSHUS MEIKUX JKEITOUYHBIX KaHAJBIEB, OEpyIIUX
Hayajo OT JKEJITOYHUKOB. JKenTouHuku nub0 pa3dpocaHbl MO IMApEHXWME WICHHKA, 00
CKOHLIGHTPUPOBaHBI B 0ojiee MM MEHee - KOMIIaKTHbIE O0Opa30BaHUs, HaXOAALIMECS Y OJHUX
BUJIOB 10 OOKaM 4IEHMKA, y APYTHX — Yy 3aJHEH ero CTeHKU Bo3jie su4HHKa. [10o KenTouHbIM
MPOTOKAaM B OOTHIT IOCTYMAIOT MUATATEIbHBIE BEIIECTBA, HEOOXOIUMBIE ISl (POPMUPOBAHUS SIMLI.
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CkopiyrnioBasi kene3a BbIpaOaThIBa€T MPOIYKT, KOTOPBIA MOCTYHNAeT B OOTUIl U
y4acTByeT B OOpa30BaHUM CKOPJIYMbl SUIl. TakuM o0pa3oM, B OOTHIIE 3aBEPIIAETCS IOJHOE
(dbopMUpOBaHHE SUI] — OHU IMOJYYAIOT 3[eCh MUTATEIbHBIE BellecTBa (KENTOYHBIC KIETKH) U
MTOKPBIBAIOTCS 000JIOUKAMHU.

Ot ootuna Oeper Havaso MaTka. B Hee u mocTynaioT copMupoBaHHbie sifa. @opma u
CTpOCHHE MAaTKH Yy LIECTOJl BeCbMa Pa3HOOOpa3Hbl. Y HU3IIUX LECTOJ, Y JIECHTELOB HAallpUMEp, OHA
MpEICTaBIseT CcO0OW WM3BUTOM KaHAI, HIAYNMHA OT OOTHIA K Hapy)XHOMY OTBEPCTHIO,
PacrooKeHHOMY OObIYHO Ha OpIOLIHOW MOBEPXHOCTH WICHHMKA. DTO TaK Ha3blBaeMas OTKpBITas
Mmatka. [lapa3uTsl, obnamarmuye Takold MaTKOM, BBIICISAIOT Sillla MO0 Mepe uX GopMUpOBaHUSA. Y
00J1ee BHICOKOOPTaHM30BaHHBIX YepBel — IEeMHEl — MaTKa He UMEET HapyKHOIO OTBEPCTHUS, OHA
npeacTaBisieT co00i 3aMKHYTOE MEIIKOBUAHOE 00pa3oBaHue. Takas MaTka 3amoiHseT co00i BeCh
3peTbIi WICHUK, KOTOPBIH, TI0 CYIIECTBY, MPEBPAIIAETCs B MEIIOK, HAOUTHIN siiliaMu. Beinenenue
WLl IPOMCXOAUT IIPU pa3pblB€ CTEHOK uieHuKa. [Iporecc 3TOT coBepiiaercs 4aile BCETO BO
BHEIIHEH cpefie, Kyna 3pesble, OTIEIUBIINECS OT CTPOOMIIbI YJICHUKHU BBIXOAST C UCTPAaXKHEHUSIMHU
X035MHA.

Pazputue. Bce mectoapl pa3BUBAIOTCS CO CMEHOW XO035I€B, NMIPUYEM y OJIHMX TpyMHIl B
OMOJIOTMYECKOM IIUKJIC MMPOUCXOTUT CMEHA JBYX X0351€B (ITPOMEKYTOUHBINH M OKOHYATEIbHBIN), Y
Apyrux — Tpex (MPOMEXYTOUYHBIH, TOTIOJHUTEIBHBIA U OKOHYATEIbHBIN). Y HEKOTOPHIX (hopM B
KU3HEHHOM IIMKJIE MOTYT IPUHUMATh Y4acTHE pe3epByapHble Xo3sieBa. OJHAKO SIBIEHHUE 3TO
CpeIy LIECTO/ BCTPEYAETCS CPABHUTEIBHO PEAKO.

3.3 BakHeiilmue napa3suThl 4YeJ10BeKa U JKUBOTHBIX (LIMPOKHI JIeHTell, CBUHOM 1
ObIYMIi LeNmMHH, IXUHOKOKK, OBe4YHii MO3rOBHK, KapPJIUKOBBIi IeNeHb).

I'enbMHMHTO3, BBI3BIBAEMBbII Apa3UTUPOBAHUEM B KHUILEYHUKE YEJIOBEKA IIUPOKOTO JICHTELa
CaMOTO KPYITHOTO JICHTOYHOT'O refIbMUHTA. J{IiHa B3pocioii ocodu nocturaet 9-18 mMeTpos.

['eIbMHUHTBI NMapa3sUTUPYIOT B TOHKOM KHILIEYHUKE YEJIOBEKa M >KMBOTHBIX, MOPAXKAIOT
NICYEHb, JKEIYCBBIBOMAIINE IyTH, MBIIIEYHYI0O TKaHb, BHYTpEHHHE opranbl. EjxerogHo Ha
tepputopun  Poccunm  gudumno6oTpuozom  3aboneBaer  Oosmee 20 THICAY  UYETOBEK.
Judumiodborpros pacnpocTpaHeH mpeumyniecTBeHHO B KpacHosipckom kpae, Kapemnuu, Ha
KonbckoMm nosyocTpoBe U NpUMOPCKUX Kpasix. IIpoomKUTeNnbHOCT KU3HH HIMPOKOTO JICHTELa
B OpraHu3Me 4ejoBeka — A0 25 JieT.

Hctounnku

[TonoBo3penbie JEHTELbl Mapa3UTUPYIOT B TOHKOM OT/elie KUIIEYHUKA JAePUHUTUBHBIX
X0351eB (4eoBeK, cOOaKM, KOUIKH, JINCUIII, TIECIbl, KYHHIIBI; PEKE MOTYT 3apa3uThCs CBUHBH);
JUYUHKY (TUIEPOLEPKOUIBI) — B Pa3IMUHBIX OpraHax M TKaHSAX JIOMOJHHUTEIbHBIX XO3s5€B
(IpecHOBOIHBIX pBIO: OKYHB, epil, ¢openb, HaluM, IIyKa, XapHyC, CHUT, CyJAaK, OBIYOK).
[TpoMexyTOUHBIMH X035€BaMU SIBIISIFOTCSI PauKH — LUKJIONBL. [109TOMY HCTOUHUKOM 3a00J1€BaHUs
JUTSL YEeJIOBEKA SIBIISIFOTCS BCE TIEPEUUCIICHHBIE BUJIBI )KUBOTHBIX H PBIO.

JlepuHUTHBHBIE X0351€Ba 3apaXKAIOTCS IPHU YHOTPEOIECHUH B TUIILY CHIPOI MIIM HEJOCTATOUYHO
TEPMUYECKH 00pabOTaHHOM PHIOBI, 3apaykKeHHON JTMYMHKAMH TUPUIIO00TPUNI. DTO MOXKET OBITh
HacTpyraHHas MOPOKCHHas pbli0a (CTpOTaHWHA), CHIPOW PBHIOHBIN Qapil, MI0X0 MpoKapeHHas
pBI0a, HEIOCTATOYHO TPOCOJEHHas WKpa. B kumieuyHuke cobak M KOIIEK HIMPOKUH JICHTEIl
JOCTUTAET MOJIOBOH 3penocTH 3a 13-23 cyTok M JKHMBET B KUlIeUHUKe cobak 394 cyTok, koriek 21-
27 cytok. [IpogomKuTenbHOCTb KU3HU TeIbMUHTA Y YEeJIOBEKa COCTABIIAET 110 29 JIeT.

vk pa3BUTHS 3TOrO Mapa3uTa CBA3aH C BOJHOW CPEIOi — JIEHTEL BBIACISET U3 OpraHu3Ma
KOHEUHOTO XO3SIMHA He3pelble siiflla, pa3BUTHE KOTOPBIX MPOUCXOIUT B MPECHOBOJHBIX BOJOEMAX.
3apopil U3 sWIa BBIXOAUT B BOMY CHycTs 1-2 Hemenaw, OCTaBasiCh >KU3HECMOCOOHBIM 10 6
MecseB. MIMi OXOTHO MUTAIOTCS MENKUE pakooOpasHble — NaHUM U IUKJIONGI, B KHIICYHUKE
KOTOpBIX 4Uepe3 2-3 Helelu OHU MPEBpAIlAlOTCS B JUYMHOK (Mpouepkouasl). B cBoto odepens,
MEJIKHE PadyKH CTAHOBSATCS JOOBIYEH MENKHX pbhIO, B OPraHU3MeE KOTOPBIX JTHYMHKA MPOIOJDKAET
co3peBath. B 3apasHyio ans denoBeka (opMy JMYMHKU TPEBPALAIOTCS JIMIIb B OpPraHU3MeE
KPYIHOW pBIOBI, OOBIYHO XHIIHOW, CHEBIICH MEJIKYI0 3apaXCHHYIO JIMYMHKaMH phIOemKky. B
MOJIOBO3PENYI0 (POpPMY JICHTEIl TPEBPALIACTCS B OPraHu3Me OKOHYATEIBHOIO XO35IMHA.
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Knunangeckas kaptuHa auduino00Tpro3a BBIPAXKAETCS PACCTPOMCTBAMH  KEIYIOYHO-
KHUIIEYHOTO TpPaKTa, TaK KaK TeJIbMUHT OKa3blBa€T MEXAaHWYECKOE BO3JECHCTBHE Ha CTEHKY
KHIIIEYHHKA B MECTE MPHUKperUieHus. 3a00ieBaHne HaYMHAETCs TIOCTENEHHO. BO3HUKAET TONTHOTA,
pBOTa, 0OJIM TIO X0y KUIIIEYHUKA, CTYJl CTAHOBHUTCS HEYCTOMYMBBIM, TIOSIBISETCS TUXopaaka. Jls
3TOT0 TeIbMUHTO3a OYEHb XapaKTEPHO CUIILHOE MOXY/IEHUU MPU MOBBIILIEHHOM aIMEeTUTE.

B cayyasx nauTenpHOTO TEUYEHUS TeIbMHHTO3a HACTYHAaeT KUIIEYHAs] HEMPOXOIUMOCTh H3-
3a CKOIUICHHsI OOJIBIIIOTO KOJUYECTBAa T'eIbMUHTOB B TOHKOM KHIIEYHHKE. B TDKENBIX clydasx
MOPaXaeTcsl CEPACYHO-COCYJMCTAasi W HEpBHAsS CHUCTEMbI, Pa3BUBACTCS THUIOBUTAMUHO3 B12
(TeTbMHUHT TOTJIONIAET €r0 B 0C000 OONBIINX KOJIWYECTBAX BCEW MOBEPXHOCTHIO Tela), aHEMUS,
aTpodust 1 HEKPO3 KUIIEYHOM CTEHKH; aJNIEPTHUECKUE PEaKIUH.

bblunii 1eneHb — TeNbMUHT, €IUHCTBEHHBIM KOHEUHBIM XO3SMHOM KOTOPOTO SIBIISIETCA
yenmoBeK. OH CUMTAETCs CaMbIM KPYIMHBIM W3 MApa3sUTHPYIONIUX B OpraHU3ME YeJIOBEKa YepBeH,
TaK Kak BO B3POCJIOM COCTOSIHUU AOCTUTAET B JUIMHY OT 3 10 9-10 meTpoB u nmeet nopsaka 1000-
2000 wiennkoB. beruuii 1ieneHs 0OOMTAET B TOHKON KUIITKE YEJIOBEKa, K CTEHKE KOTOPOW KPEIUTCS
MIPU TIOMOIIM YEThIPEX MUKPOCKOMHYECKUX, HO YPE3BBIYAITHO MOIIHBIX MPHCOCOK Ha CKOJIEKCE
(ronoBke). B KakJI0M €ro WieHHWKE COICPKUTCS BCE HEOOXOAMMOE ISl Pa3MHOXKCHHS: TOJIOBas
KJIOaKa, CEMSAMPOBOJ M MaTKa.

CospeBirie 4IEHUKH, HAXOMAIIUECS B KOHIE STOW CBOeOOpa3HOW '"memu'", 3amoHEHBI
3penbiMu  siiiiaMi. OHU TIOCTETIEHHO OTPBIBAIOTCS M CaMOCTOSITEIHFHO BBIMION3AI0T HAPYKY,
MepeBUrasiCh B OPTaHM3ME XO35MHA, a 3aTeM IO ero Telly W HIKHeMmy Oenbro. Slifia ObIdbero
LIETTHSI HE CIOCOOHBI Pa3BUBATHCS B OpPraHM3ME YENOBEKa, TaK KaK ISl pOCTa JIMYUHKH U
o0Opa3oBaHMsi (UHHBI HEOOXOIMM MPOMEXKYTOUHBIM XO35MH — KPYNHBIA pOraTblii CKOT.
3apakeHHE >KUBOTHBIX MPOUCXOJHUT UYEpe3 3arps3HEHHYIO SUIIaMH TpPaBy, a YEJIOBEKa — Yepes
IJI0XO0 MpOXKapeHHoe (TPOBapEHHOE, TPOBSUIEHHOE) MSICO.

KapnukoBplli 1eneHh BO MHOTOM HAarlOMHHAeT OBIYWM, €ro TOJIOBKA Takke CHaOKeHa
YEeTHIPbMsI TPUCOCKAMHU M [ENKUMU KPIOYbsIMH BI0OABOK, HO OH 3HAUUTENBHO YCTYIAeT
KpyIHEHIIEMY TeJIbMUHTY 10 pa3Mmepam (duciio wieHnKoB — oT 100 mo 200, obmas qiouHa — ot 1
no 4,5 cm). Eme ofHUM OMAacHBIM OTIMYHMEM KapIUKOBOTO LEIMHS SIBISETCS €ro CIHOCOOHOCTH
pa3BuBaThCs 0€3 CMEHBI X035€B. 10 eCTh, sila, KOTOPHIE BBIACISIOTCS U3 OPTaHU3Ma 3apayKEHHOTO
YeNIOBEKa, OMACHBI HE JUIsI KPYITHOTO POTaTOro CKOTAa U APYTUX KUBOTHBIX, a JJII CaMOTo 00JIEHOTO
1 €r0 OKPYKAIONIUX. 3apakKeHHE MPOUCXOIUT MIPH YITOTPEOICHNUN 3arps3HEHHOM MUIIH, BOJIBI, IPH
HEMOCPEJACTBEHHOM KOHTaKTe C OonpHBIM. Kak TONBKO siflla TOMagaloT B OpPraHW3M, OHHU
pazBuBaOTCs B OHKOc(epbl. OHKOc(hepbl, B CBOIO OYepellb, PAa3HOCATCS KPOBBIO IO BCEMY
OpraHu3My U 00pa3yroT B TKaHSIX YeIOBeKa (DMHHBI, B KOTOPHIX JTUYUHKH CO3PEBAIOT 10 COCTOSIHHS
B3pOCIIOi 0coOM, YTOOBI HauaTh 3aHOBO ITUKJI CBOETO Pa3BUTHS, HE TIOKHAsl OpraHU3Ma XO3s5MHA.
Uro 0coOEHHO OmacHo, Silla ATOTO IEMHsS He BUIHBI HEBOOPYKEHHBIM IJ1a30M M OYCHB KHBYUYH
(>ku3HECTIOCOOHOCTh BO BHENTHEH cpene coxpansercs no 10 mHei), a ero GuHHBI, B OTJIMYHAE OT
B3POCJIBIX 0OCOO€H, MOTYT MOopakaTh MPAKTUYECKU JIIOObIE OpraHbl 4YelOBEKa: MEeYeHb, MOYKH,
MBIIIEYHEIEC TKAHHU, MO3T, JIETKUE U T.J.

Ot monamanus siilla B OPTaHU3M JI0 Pa3BUTHUS MOJIOBO3PETION 0COOM MPOXOAUT MEHEE IBYX
Henenb. "B3pocnplii” TeIpMUHT JKMBET He Oosnee 1-2,5 MecsmeB, HO H3-3a ayTOMHBA3WHU
(camo3apakeHus) 3a00JIeBaHHE MOXKET TPOAOKATECA OeCKOHEYHO. ECTecTBeHHO, YHCIIO
Mapa3sUTHPYIONIUX TEIBMUHTOB C TEYCHHEM BpPEMEHM TOJBKO YBenu4yuBaercsa.B ornuume ot
ObIUbEro, LENeHb CBUHOM MMeeT 0ojee CKPOMHBIE pa3Mephbl, U €ro WICHHKH HE CIIOCOOHBI
MEePEABUTATECS CAMOCTOATENIbHO, OJHAKO WMEHHO OH BBI3BIBACT OMNACHEHINE 3a00JICBaHMS:
TEHHO3 W [HUCTUIEpKo3. llpuuwHON TEHHMO3a SBISAIOTCS B3pOCIHBIE OCOOM TeIbMHHTA,
Mapa3sUTHPYIONTME B IKEIYJOYHO-KUIIEYHOM TpPAKTE YEIOBEKAa, a IUCTHUIIMPKO3 BBI3BIBAIOT
JUYUHKY TETHsI, KOTOPhIE MOT'YT 00UTaTh B JOpME JIMYNHOK-IIUCTULIEPKOB MPAKTHUECKU B JTFOOBIX
opraHax W TKaHSX YeJIOBEKa, CBUHEH, OBEIl, KOIIEK U COOaK.

I_II/IKJ'I Pa3sBUTHA CBUHOI'O LICITHSA:

* JHI110;
e oHKOC(epa;
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e (huHHA (LIUCTHUIEPK);
e B3pocias 0Co0b.

Siina cBUHOTO IIEMHS TOMANAl0T B OpPraHWU3M 4YeloBeKa pa3HbIMU MyTsMH. OOBIYHO
MPUYMHON 3apa’keHusl SBISETCS HECOONIOJCHHME MpaBWJ JIMYHOW TUTHEHBI, Tpsi3Has BoJa M
MPOIYKTHl TUTaHUS, OMU3KUI KOHTAKT ¢ OOJIbHBIMH JIFOJIbMU (WJIM KUBOTHBIMHU) M ayTOMHBA3US,
KorJa stina "mpuxoaat" B OpraHu3M XO03sIMHa OT Mapa3uTHPYIOIIEH B HEM e B3POCIONH 0COOH.

Uepes CTEHKH KeNy/Ka U KUIIEYHHUKA SIIa MONaialoT B KPOBb, TJIe OYCHHb OBICTPO PacTyT,
MpPEeBpaLIAlOTCs B OHKOC(hEPh U B TAKOM BHJIE MTEPEMEIIAIOTCS 0 KPOBEHOCHOM cHCTEME, TIOKa He
OCTaHOBSITCSI B KAaKOM-HHUOYOh OpraHe, B MBIIIIAX WM CycTaBax. 3Aech OHH 00pa3yroT
CIIEIYIOIYIO CTAINI0 — IHUCTHIICPK (PUHHY).

[{ucTuniepk CBUHOTO IIETHS HAMOMUHACT HEOONBIIYI0 TOPOIIMHY, HANOJTHEHHYIO
XKUAKocThio. Eciu mpucMoTpeThes, Ha HEH MOXHO YBHJAETh BTSHYTHIE BHYTPb HEIOPA3BUTHIE
Kproubsi. Kak TONbKO 3Ta rOpollirHa MONaAaeT B JKENYA0YHO-KUIIICUHBIA TPAKT YEJIOBEKa, OHA TYT
K€ aKTUBU3UPYETCsl, BHIBOPAUMBACT KPIOUbsl HAPYXKY U IEIUIAETCSA K CTEHKe KHIleyHHuKa. [lanpiie
BCE€ IIPOUCXOIUT 10 N3BECTHOMY TJIaHY: IIETIEHb Pa3BUBAETCS, a YEIOBEK OOJIeeT.

Haubonee onacen a1 yenoBeka nenenb 3XxuHOKOKK (Echinococcus granulosus)

[TomoBo3penasi ¢popMa 3XHHOKOKKA COCTOWT BCEro W3 3-4 YICHHWKOB W JIOCTHTaeT 5 MM
JUIMHBI, OJTHAKO (PUHHBI 4YepBsi 00pa3yloT My3bIpb, TOCTUTAIOUIMI pa3MepoB s0j0Ka, a WHOTIA
JeTCcKoi rofoBbl. CaM IeNeHb )KUBET B TOHKOU KHIIIKEe COOAKH, TUCHUIIBI U BOJIKA, & CTAUI0 (DHHHBI
MPOXOJUT B Pa3IMYHbIX OpraHax (0COOEHHO B MIEUYEHHU U JIETKUX) KPYITHOI'O pOraToro cKoTa, OBell,
CBUHEH, peke JIomaaei, KpOJIUKOB, a TaKKe M 4eJlOBeKa. Y CKOTa 3apakKeHUE MPOUCXOIUT MpHU
noesaHuu BMecTe ¢ TpaBoil siuny Echinococcus, momnaBmux Ha TpaBy U3 9KCKPEMEHTOB MACTYIIBUX
cobak. YenoBek 3apakaeTcsi IpU HEOCTOPOKHOM obOparienuu ¢ cobakamu. fiina Echinococcus Tak
MaJibl (35 MKM JJTMHBI), YTO JIETKO MOTYT IOMACTh B POT, €CJIM HE MBITh PYKHU NEpe €10l mocie
TOTO, KaK TN 3apaKEHHYI0 co0aky, U T. 1. To ke caMoe MOKET CIyYUThCS, €CITH TT03BOJIUTh
cobake nu3ath ceOe pyku wWin Juio u T. 1. Cobaku ke 3apakaroTcs (pUHHAMU >XHWHOKOKKA,
rnoejasi BHyTPEHHOCTHU 3apa)KEHHOI'0 POTraToOro CKOTa U CBUHEH.

BonbmMHCTBY Mapa3uTHPYIOMUX Yy YelIOBEKa IECTO] TpeOyeTcs Mo KpailHeH Mepe OJIUH
MIPOMEXKYTOUHBIA XO3SMH JJIs MPOXOXKIACHUS TUUMHOYHBIX CTaaui pa3BuTUA. 3 MPOrioueHHOro
MPOMEXYTOUHBIM XO3SMHOM SHIla BBIXOJUT JUYMHKA - OHKOc(epa, IpOHHUKaIoIas uepe3
CIM3UCTYI0 KuineuyHuka. OHkocepa MUTpUPYET B T€ WIM HHBIE OpraHbl U HHKAICYIUPYETCs,
obOpasys ¢unHy. [lo Ty cTpoeHHs PUHHA MOXKET MPEACTABIATH CO00H NMUCTHUILIEPK (TTy3BIPb, B
II0JIOCTb KOTOPOTO BJAETCS OJUH CKOJEKC), LEHYp (Iy3bIpb C HECKOJIBKHMHU CKOJEKCaMHU) U
9XMHOKOKK (Ty3bIpb, BHYTPU KOTOPOro 0Opa3yroTcsi AOYEpHUE IMy3bIpH, C HECKOJIbKUMH
CKOJIEKCAaMHM KayKJIbIN ).

[TonaBmme B kwumeyHuk sina Echinococcus mamT IMECTHKPIOYHBIX — 3apOJIBIIICH,
MIPOHUKAIOIINX Yepe3 CTEHKU KHUIIKU BO BHYTPEHHOCTH.

PazBuTtue 3apojpinieil SXMHOKOKKA MPOUCXOAUT OYEHb MEUIeHHO. YUepe3 mecsdll mocie
3apakeHHsl My3bIpeK (UHHBI JOCTUTaeT | MM B AMaMeTpe W TOJNBKO uepe3 5 mecdaueB - 1 cM B
nonepeunnke. OUHHA pa3BUBACTCS, PACTET ToAaMU M (OPMHUPYET HA CBOEH BHYTPEHHEU CTCHKE
JIOUYEpPHUE MY3bIPU C MHOTOYHUCIICHHBIMU T'OJIOBKaMU. VMI3BECTHBI Cilyyau, KOTJIa B IEYEHU KOPOBBI
00pa30BBIBAIINCH MY3bIPH 3XWHOKOKKA Maccoil B 60 Kr.

PacmipocTpaneHne SXMHOKOKKA CBSI3aHO, C OJHOW CTOPOHBI, ¢ OOMIIMEM CKOTa M CO0aK B
JAHHOW MECTHOCTH, C JAPYroil CTOPOHBI, 3aBUCUT OT CTENEHH OOIICHHS YeloBeKa ¢ cobakamu.
DXUHOKOKK OCOOCHHO 4YacTO BCTpedaercs y HapoaHocTed Cemepa, Hampumep B Mcmanauu u
Cubupm.

Bpennoe BiausiHME 3XMHOKOKKA 3aBUCUT B KaXJIOM CIydae LIETMKOM OT €ro BEIUMYHMHBI U
MECTOHAXOXICHHUS. ODXMHOKOKKM HEOOJBIIUX pPa3MEpPOB HHOTJA OCTAIOTCS COBEPIICHHO
HE3aMEUYCHHBIMU OOJIBHBIMU M OOHApYKHBAIOTCS JIUIIb CIy4ailHO, HAMpUMeEp MPH BCKPBITHSIX.
Hao0opoT, kpynHble 3XHMHOKOKKM HE TOJBKO pPa3pyllIaloT OpraH, B KOTOPOM IOCEIUIUCH, HO U
MEXaHUYECKH pa3/ipaXkaroT COCEIHHME 4YacTH OpraHu3Ma, HalpuMEp HaJaBliUBasi Ha HEPBBHI,
KPOBEHOCHBIE COCY/IbI U T. 1. Y AaJieHUE 3XMHOKOKKA MPOU3BOAUTCSA JIHILb OTIEPATUBHBIM ITyTEM.
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OBeunii mosroBuk (Multiceps muticeps) - mmHa 4—10 cM; Ha rosoBke 4 MPUCOCKHU U
X000TOK ¢ 22—32 KproubsiMHU. B3pocible 4epBU MapasuTHPYIOT B KHIIEYHUKE COOAaK M JTUKHX
BONYBMX. flila ¢ oHKocdepamu BbIEISIOTCA ¢ (exanusaMu. [IpoMexyToUHbIe X035€Ba — OBIIHI,
KPC u gp. nomaniaue u AWKWE KOMBITHBIE, 3arjaThIBalOT ¢ TPABOW OHKOC(EpHI, KOTOPhIC 3aTeM
IIPOHUKAIOT YEpe3 CTEHKU KUIIEYHHMKA U TOKOM KPOBM Pa3HOCATCA B pasil. OpraHbl U TKaHU. B
TOJIOBHOM, PEKE€ B CHMHHOM MO3I€ OHU Pa3BUBAIOTCS B JAPBOLMCTY (LIEHYpP) C MHOTOYHUCIEHHBIMU
3apOJIBIIIEBBIMH CKOJIeKcaMu. LeHypo3 — omacHoe 3a00sieBaHuUE, BHI3BIBAIOIIEE «BEPTIUKY» OBEI]
U UX TU0eb.

3.4. bops06a u Mepbl NPOPUIAKTHKH.
Bopeba mzaer mo cieayouM HanpaBiIeHUsIM:

1) neyenne OOJIBHBIX;

2) 6opbba ¢ myTsIMH pacrpocTpaHeHHs 3a00JeBaHUI TPeIycCMaTpUBarOIIas:

a) oOIlecaHUTapHblE MEpONPHUATHS, a HMEHHO OXpaHy BOJOEMOB OT 3arpsA3HEHUs
(hekanusMu YeIoBeKa, KOIIEK U co0ak;

0) TUIIEBON CAaHWTAPHBIA HAA30p W KOHTPOJIh M HEJOMYIICHHWE K TPOJAXe 3apaskKeHHOU
pb10bI. Vmn 00e3BpekuBaHme pPHIObI BBIIEP)KUBAHUEM €€ B XOJIOAWIbHUKE Npu 2—12° B TeueHue
5—=6 nmHel, uTo BenéT K rudenu mapasuta. OTKas OT yrnoTpeOaeHUus HEMPOKapeHHOTO MsIca.

B) JU4YHAs NpodUIaKTHKAa — OTKa3 OT YHNOTPEOJCHHUs CHIPOM WM MPOBSUIEHHON PHIOBI.
[Tocnennee MeponpusaTHe, HUMEIOIIEE OYEHb OOJbIIOE 3HAYEHHE, TPeOyeT COOTBETCTBYOLIEH
IIMPOKON CAHUTAPHO-IIPOCBETUTENILHOM PabOThI Cpeu HACEICHUS

Jexkmusa Ne7 (2 yaca)
Tema: «Tun nepBUYHONOJOCTHbIEC HJIM KPYIJIble YePBH»
1.7.1. Bonpocsl neKIuu:

1.1. O0mrast xapakTepuCTHKA KPYTJIBIX YEPBEH.

1.2. Knmacc Hemaroipl niu COOCTBEHHO KpYTJIbIe YEPBU.

1.3. Pacmpoctpanenue u 006pa3 Ku3HH.

1.4. CBOOOAHOKUBYILIME KPYTIIbIE Y€PBU (MOPCKHE, IPECHOBOIHEIE).

1.5. HemaTtoapl — mapa3uTsl pacTeHUH (TajuioBasi, CBEKJIOBUYHAS, KapTodenpHas,
MIIICHUYHAs).

1.7.2 . KpaTkoe coaep:kanue BONPOCOB (Te3UCHO U3JI0KUTh OCHOBHOE CO/Iep:KaHHe
paccMaTpMBaeMbIX BOIIPOCOB)

3.1 O0mas xapakTepucTHKAa KPYIJIbIX YepBeii.

VY Bcex MepBUYHOINOIOCTHBIX YEPBENW €CTh BaKHOE OTIMYME OT )KMBOTHBIX, PACCMOTPEHHBIX
paHee, — y HUX MMEEeTCsI I0JIOCTh TeJla (NICEBIOLENb), SBISAIOLIAsICS OCTATKOM MOJIOCTH OJacTyJIbl.
IlceBnouens oTaeNsIeT HapyKHbIE TOKPOBBI TEJIa OT MMILEBAPUTENBLHOrO TpakTa. OHa 3amojiHeHa
HEOOJIBIIMM KOJIMYECTBOM OOTraThIX OEIKOM KJIETOK U IMOJIOCTHOM KHJIKOCTBIO.

Tesno nepBUYHONOIIOCTHBIX YEPBEH HECETMEHTUPOBAHO U IOKPBITO KYTHUKYJIOM, COCTOSIIEH
U3 KOJUIAr€HOBBIX BOJIOKOH. Iloa Hell HaxonasaTcs SMUTENHaIbHbIE KIETKH, OOBbEIUHEHHBIE B
CHHLUTHUI — OONBIIOW MHOTOAAEpHBINA mpoTorutacT. [lox snuTenreM nuMeeTcs ClIO0d MpPOIOJIBHBIX
MBIIIECYHBIX BOJIOKOH. VX COKpaleHus MOo3BOJISAIOT KUBOTHOMY JBUTaThCs. KOJIBLIEBBIE MBIIIIIBI
OTCYTCTBYIOT.

3.2. Kinacc HemaToabl Wi COGCTBEHHO KPYIJIble YePBH.
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Crpoenne. Kak Mbl BUIEIM, IpPYrHe Kiacchl HEMATEIbMUHTOB IPEICTABIECHbI OYEHb
MenkuMu (popmamu: Gosbllas 4acTh W3 HUX MEHbIIEe 1 MM, peke BCTpedaroTcsi 0ojiee KpYyMHbIE
dbopmel. Cpenin HEMaTo1 UMEIOTCs oueHb Menkue Gopmbel. OqHa u3 HuX — Trichoderma minntum
— nocturaet Bcero 80 Mk B anuny. Takue menkue (Gopmbl U3BECTHBI B MOPSAX U B IOYBE, TIe
BcTpeuarorcss HemaToapl JIMHONM 200—300 mk. OpHako Hapsiiy ¢ 3TUMU MHKPOCKOIMYECKUMH
¢bopMaMu HM3BECTHBI HACTOSIIIME THraHThl W3 Mupa Hemaroa. CaMKH JIOMIAIUHOW acKapHabl
nocrturator 37 cm B niuuHy. CpaiiHuk-BenukaH (Dioctophyme renale) mmmuoit B 1 M, a
Placentonema gigantissima — mapa3uT KaiajaoTa, 3TOr0 OrPOMHOT0 KHTOOOPa3HOTO, IO BEJIMUNHE
Tena, 6e3 MpeyBeInYeHUs, HATIOMUHAET Y/1aBa, CAMKH €ro 70 8 ¢ JIMIIHUM METpoB B AnuHy! Takum
o0pa3oM, y HeMaTo/1 Mbl HaOJII0jaeéM O4YE€Hb 3HAUUTENbHbIE KOJIeOaHusl TMHBI Tesla — oT 80 MK 70
8 M. OTH KoneOaHUs JJIUHBI TeJa — OJHO W3 CBHJETENBCTB MHOT00OOpa3Hsi T€X Cpea KU3HH,
KOTOPBIMH OBJIa/IeJI HEMATO/IbI.

dopme Tena HEMATOJ COOTBETCTBYET W TJIABHBIA, THIWYHBIM, CIIOCOO IMepeMeIneHus
HEMaToJ B MPOCTPAHCTBE: OHU JABMXKYTCS HAmogoOue MHUKPOCKONMYECKUX WM BUIUMBIX U
HEBOOPY)KEHHBIM TJla3oM 3Meil. Jlexxa Bcerma Ha OOKy, HEMaroabl HM3rHOAOTCS B CIIMHHO-
OpIOLIHOM MIOCKOCTH U MEPEMEIAIOTCS 0 JHY BOJAOEMOB, B TECHBIX BOJHBIX IJICHKaX MOYBHI, B
KHILIEYHHUKE U JPYTUX OpraHax yeloBeKa U >KUBOTHBIX, MEX KJIETKaMU KOpHEH, cTediiel, TUCThEeB
U JPYT'UX 4acTeH pacTCHUI.

Bce Ttemo Hemarom MOKPHITO THOKOW, AJIACTMYHONW W TPOYHOM KYTHKYJIOW. OTa
KYTHKYJIa — IPOU3BOJHOE JIEKALIETO MO/ HEW TOHKOIO CJI0SI KOKHOTO SIUTENHNS, Ha3bIBAEMOTI0 y
HeMaTo] runojiepMoi. ['unonepma — >kuBas SNUTETHATIbHAS TKaHb, KOTOpask BBIACISET Ha CBOEH
MOBEPXHOCTU KyTHKYny. KyTukyna y HeMaToJ MOXeT OBITh TJIQJAKOW WIIM KOJbYaTol, MpHueM
KOJIbIIa TOCTPOEHBI COBEPIICHHO MPaBUIIbHO, BCE OHU Y KaXJI0T0 BHJIa ONPENIETICHHOIO pa3Mepa U
YacTO HECYT pa3iW4yHble VYIUIOTHEHHS — CKIEPOLHH, HMeunme (opMy MpaBUIBHO
pacIooKEHHBIX TOYEK, JIMHUK (MMajloyek), MmiacTuH U T. A. ['unoaepma odeHb ToHkag. Ho mo
OokaM Tena, a TaKXKe BJIOJIb CIIMHBI M OproXa OHa YTOJIIeHa, 0COOCHHO 10 60KaMm, rae 00pa3oBaHbl
MPaBbIid U JIEBBIM TUNOJIEpPMA J1 bHbIE BAIMKH, U3BECTHBIE MOl HA3BAHUEM «XOpJ» WU ToJIeH (He
UMEIOIINX, KOHEYHO, HUKAKOTO OTHOIICHHS K XOpJAE XOPAOBBIX >KUBOTHBIX). BHYTpu OOKOBBIX
«XOpA» y 4YacTH HEMaToJ JieKaT MpaBblii M JIEBbI BbIIEIUTENbHBIE KaHaubl. KyTukyna u
TUIIO/IEPMA  COCTABIIAIOT Tepuepuro KOXXKHO-MYCKYJIBHOTO Memka Teina Hemarona. llof
TUIIOJEPMOM paCMOJIOkKEHA MPOIOJIbHAS MycKyJarypa. OQHAKO MBIIIEYHBIN CION HE CILIONIHOM.
OH TsHETCs BIOJIb T€Na B BUJE YETHIPEX MBIIICYHBIX TsDKEH — IBYX CIUHHO-OOKOBBIX M ABYX
OpIOIIHO-00KOBBIX, OTHIEIEHHBIX JPYr OT Jpyra 4YeTbIpbMS YHOMSHYTBIMH «XOpIaMU».
MpleyHble KJIETKM YAJIUMHEHBl M BCETAA PACIOIOXKEHBI B OJHOM HAIpPAaBIEHUHU, YTO OUYEHBb
XapaKTepHO AJI1 TaK Ha3bIBAEMBIX MOJSPU30BAHHBIX KJIETOYHBIX KOMIIOHEHTOB TKaHU. B aTux
Cllydasx JJIMHHBIE U IEPIEHANKYISIPHBIE UM OCH KJIETOK OJMHAKOBO OPUEHTUPOBAHBI B MpEeiax
Bcero Tena. [loaromy Bce KIIeTKH MBIIII pabOTalOT COTJIACOBAHHO, CUHXPOHHO, YTO €CTECTBEHHO
MOBBIIIAET UX KUHETHUECKYIO dHepruto. Hegapom TOHKME HEMATOb! JIETKO NMPOHUKAIOT B Y3KHE
MIPOCTPAHCTBA MEX]y HUTSAMU BOJOPOCIEH, MEKIY TH(pamMu MULIETUS TPUOOB, MEXAY YaCTULIAMU
MOYBBI, 00JICYCHHBIMH KaMJUIIPHOHN TUIEHKOM BOJIbI, B IOPHI TEJIa )KUBOTHBIX, B YCTHHIIA JIHCTHEB,
MEXKJIETHUKH KOPHEBBIX, CTEOIEBBIX U IPYTHX TKAHEH pacTeHHI U T. 1.

l'onoBHOW KOHEIl Teina HEMaroJl CHAa0)KeH TOJIOBHOM Karcysoi, omuparomieiics Ha

BHYTPEHHUN OMOPHBIM CKEJIET M3 IUIOTHOM KYTHUKYJbl. ['OJOBHAasi Karcyiaa COCTOMT M3 JBYX
OCHOBHBIX YacTeil — TOJIOBHBIX OyrpoB U MOABMXKHBIX I'y0. Ho y MHOTHX (hopM T'yOBI M TOJIOBHBIE
Oyrpel clMBalOTCsl B OOIIyI0 TOJIOBHYIO Karcyny. Ha Hell pacmonoxkeHbl opraHbl OCSI3aHUS —
TaHTOpELENTOPbl, UMemue GopMy aMOO MIETHHOK, JUOO COCOYKOB, T. €. 1 a m ¥ 1 1. Ha
MepelHeM KOHIIE TOJIOBHOM KalCylbl, CTPOTO IOCEpEeIuHE U JIMIIb H3pEeIKa CMECTUBIIUCH
HECKOJIbKO Ha OpIOIIHYI0O CTOpPOHY, JISKUT POTOBOE OTBEPCTHE, OKpY)KeHHoe rybamu. Ha
TOJIOBHOM KaricyJse, Wiu C3aad OT Hee, WIM Ha OOKOBBIX Iy0ax JiekaT OOKOBBIE OOOHSITEIIbHBIC
SIMKH, U3BECTHBIE Y HEMATO/I II0]] Ha3BaHUEM OOKOBBIX OpraHoB wid a M ¢ u a. Ot ampug oTxoaar
OOOHSTENbHbIE HEPBbl. Y HEKOTOPHIX CBOOOJAHOXKHUBYLIMX HEMAaTOJ] pa3BUTHI TaKXke TIJa3a,
CHaOXEHHBIE Yy psaa (GOopM JIMH30H W TJIa3HBIM HUTMEHTHPOBAHHBIM OOKaJIOM — 3€JlICHBIM,
OpaHXEBbIM, (PUOJIETOBBIM, KPACHBIM, YEPHBIM. MIHOI/1a BJIOJIb BCETO Tella TOpYaT IETUHKH.
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Teno Hemaron oyeHs sicHO AudQepeHIUpoBaHO HA TpH yuyacTka. [lepeaHuil yqacTok HeceT
OpraHbl YyBCTB, O KOTOPBIX CKa3aHO BBILIE, U €MY COOTBETCTBYET MEPEAHHUI OTPE30K KUIICUHHUKA
— mnepeaHss KUIIKa. BTOpoill oTpe3ok Tesla COOTBETCTBYET CPEIHEHN KUILIKE U BKIHOYAET, KPOME
Hee, MOJIOBbIe TPYOKH. TpeTuit — 00pa3yeT XBOCT, OTPAaHWUYCHHBIM Ha OPIOIIHOW CTOpOHE Tela
3aTHEMPOXOTHOM IIeNbio (aHycoM). KoHel XBocTa IMeeT y pa3HbIX BUJOB Pa3TUYHYIO (OpMY.

LlenTpanpHas HEpBHAS CHCTEMa COCTOUT U3 HEPBHBIX CTBOJIOB, PACIOIOXKEHHBIX BIOJb
T€la, W KOJIBLIEBBIX KOMUCCYpP, CBSI3bIBAIOLIMX IPOJOJBHBIE CTBOJIBI B E€OUHYIO CUCTEMY. Y
HEeMaToJ HambOojee TUIHMYHA KOJIbLIEBas HEpPBHAs KOMHUCCYypa, OXBaThiBalomlas mnuieBoja. OHa
00paByeT «HEpPBHOE KOJIBI[0» HEMAaTOA, KOTOPOE HE HEeCEeT HEpPBHBIX SJep U COCTOUT W3
HeBpouOpm. OaHako BOepear OT HEro M Mo3aau HEro, K MUIIEBOIY, PACHOJIOKEHa CIOXKHAs
CHCTEMa FaHIJIMO3HBIX KJIETOK. FIMEHHO 3Ta cucTeMa IaHIIMO3HBIX KJIETOK B CBOEH COBOKYITHOCTH
oOpa3zyeT HeYTO TMOJIO0O0HOE «MO3Ty» TypOeUIIpHii M TacTpoTpux. B 3TOM «MO3ry» MOXHO
pa3IMYUTh HECKONbKO TaHriueB. OT ITHX TaHTIMEB BIEpEN, K TaHTopementopaMm U aMmduuam
rOJIOBBI, OTXOJAT HEpBHBIE TsKU. Kpome TOro, HepBHBIE siipa 3aJOKEHbl B CaMOW TKaHU
MUILEBO/Ia; HEPBHBIC Spa PEryIUPYIOT ABIKEHHE MYCKYJIaTyphl MUIEBO1a, paboTy 3y00B, KOIUi
U CTHJIETOB, KOTOPBIMH BOOPY>KEHbI MHOTHME HEMAaTOJbl, U BBIICIECHUE SKCKPETOB MUIIEBOIHBIX
Keles.

[MumeBapuTenbHas cucreMa HEMaToJ CIOXKHEE, YeM Y (OopM MpeIecTBYIOIUX KIIACCOB.
[lepennsis Kuiika NEIUTCS HAa POTOBYIO IMOJIOCTb, WM CTOMY, W THHUIIEBOA. XOTS M CTOMa M
MUIIEBOJ, CTPOrO TOBOPS, MPEIACTABISAIOT cOO0l HE YTO WMHOE, KaK TJIOTKY, TeM HE MEHee B
CUCTEeME 3HaHHUIl 0 HeMaTo/1aX, UJIM HEMATOJIOTUH, YTBEPAUIACH YKa3aHHAs HOMEHKJIATypa: cToMa,
WM pOTOBas MOJIOCTb, W NUIIEBOA. /[t aToro umerorcst conuaHble ocHoBaHus. CToMa — 3TO
4acTh IJIOTKU, KOTOopas (YHKIIMOHUPYET KaK pOTOBasl MOJOCTh U YaCTO BOOPYKEHA Pa3IUYHBIMU
0cob0 muddepeHINPOBAaHHBIMU MPHUAATKAMH, 3aCTY)KUBAIOIUMU HAUMEHOBAHHS OPTaHOB.
[TumeBos — 3TO YacTh TIOTKH, CIOCOOHAS K NEPUCTATBTHYECKUM JABUKEHUSIM, TPOTAIKUBAIOLIIIM
KOMOK NHIIM B CpeAHIo Kuuky. Ilostomy Hemaronoru (cnenuaaucTsl IO HEMaTrojam) He
Ha3bIBAIOT CTOMY M THIIEBOJ TI0TKOW (papuakcom). IIycTh mpaBsl cpaBHUTEIbHBIE MOP(OIIOTH,
YTO M CTOMA M MUIIEBOJ HEMATO — 3TO (papHHKC, . r10TKa. OAHAKO GYHKIMOHAIBHO 3TO CTOMA U
nuiieBoJ. B cToMe pa3nuualoT HEMOJABMKHBIE MPHUAATKH, WM OHXHM, W TMOJIBHUXKHBIE 3YOBI; y
HEKOTOPBIX HEMAaTOJ| UMEIOTCS 0c000 Au(QepeHIIMPOBAHHBIE «UETIOCTH», Y APYTUX — OCTPBIH
COCYILIUN CTHJIET U, HAKOHEII, KOTIbE.

CpenHsist KuIIKa Takas ke, Kak y ractpoTpux. CTeHKa ee COCTOMT U3 OAHOIO CJ0sl KIIETOK.
3anHAd 4YacTh KHUIIKM TEPEXOAUT B MPAMYI0 KHUIIKY, OTKPBIBAIOUIYIOCS HapyXy Yxke
YIIOMHHABIINMCS 33/IHENIPOXOAHBIM OTBepcTHeM. [luiieBapeHue y Hemaronx cBoeoOpaszHoe. B
MUIIEBO/IE JIEKAT CIIEUANbHbBIE Kelle3bl, KOTOPBIE BBIICIAIOT IKCKPETHI, cojiepkaiue GepMeHTHI.
Ot pepMeHTHI MO0 MOCTYNAIOT ¢ MUILEH B CPEIHION KHUILKY, TJIe MUIIa NepeBapuBaeTcs, J100
BBIICTISIIOTCS HapyXky, W TOrJa BO3HHMKAeT CBOEOOpa3HbIM Mpollecc IMepeBapuBaHMs MUIMU B
Hapy)XHOW cpene, B Karmje (epMEHTOB HEMAaToJbl, MOCIE 4ero OBICTPO IepeBapeHHas MHINa
MOMa/laeT B MPOCBET CTOMBI U MUIIEBOA U YCBAUBACTCS B KHUIIIKE.

BeinenurenbHas cuctemMa HeMaToj ObIBaeT JBYX TUIOB. Y OJHUX (OPM OHA COCTOUT
BCErO JIMIIb W3 OJAHOM IIEHHOW >KEJNE3UCTOM KIIETKH, MPOTOK KOTOPOM OTKPBIBAECTCS HAPYXKY
OproIIHOM TOpoid. Y Ipyrux, KpoMe ITOW MICHHOW Kene3bl, MMEIOTCSI OOKOBBIE BBIICIUTEIBHBIE
kaHainbl. Coliep’)KUMOe MX BBIJENSETCS HAPYXKY depe3 OpIONIHYIO BBIACIUTEIbHYI0 TOpy. Mbl He
OyzneM BIaBaTbCcs B MOAPOOHOCTH MPOLECCOB BblAeNeHUsA. OTMETHM, YTO HPOAYKTH OOMeHa
MPOHUKAIOT B TMOJIOCTHYIO HUAKOCTb. 3/J€Chb OHU C IOMOUIBIO OCOOBIX KIJIETOYHBIX CHUCTEM
00e3BpeKUBAIOTCS, AMPPYHAUPYIOT B MICHHYIO KeJe3y U BBIACISAIOTCS HapYKYy.

Bce Hemarozpl, Kak MpaBuiio, pa3aeibHONONBIE )KUBOTHBIE. Y CaMIIOB Pa3BUThl CEMEHHUKH,
CeMAIPOBO/IbI U CeMsU3BepraTeibHblil kaHait. CeMEeHHUKOB MOXKET OBbITh JBa Wi ofauH. Kpome
TOTO, Y CaMIIOB HMMEIOTCSl CHelHallbHble COBOKYIMTEIbHBIE OpraHbl— CIUKYJIbl U PYJIEK,
HaNPaBJSIOMUN UX IBIKEHUS. JKEeHCKHe MOJIOBbIe OPraHbl COCTOAT U3 SIMYHUKOB, SHIIETIPOBOIOB
1 MaTku. JKeHCKOe TI0JIOBOE OTBEPCTHE PACIIOIOKEHO Ha OpIOMHON cTopoHe Tena. CaMIlbl BBOIST
CIIMKYJIBI B JKEHCKOE I10JIOBOE OTBEPCTUE U OIUIOJOTBOPSIOT caMOK. CriepMa HEMAaToJ HE UMEET
MOJBIKHBIX JKI'YTHKOB. Hu B oIHOM oprane Hemaroj BOOOIIE HET MOJBHYKHBIX KIJIETOUHBIX
OpraHeul, ¥ B 4YacTHOCTH pecHHYeK. Her, kak BblllE CKa3aHO, U XBOCTOB Yy crepMbl. OHa
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nepeMeniaeTcsi aMeOOUTHBIMY JIBHKEHUSAMH. B MONOBBIX MyTAX caMOK (hopMupyrOTCs sifiia. OHU
OTUIOZOTBOPSIOTCS CIIEPMOM CaMIIOB B JKCHCKHUX TIOJIOBBIX MYTAX, ¥ B YaCTHOCTH B OCOOBIX
ceMenpueMHuKax (puc. 228). 3aTem OII0A0TBOPEHHBIE SHIIA BBIACISIIOTCS HAPYKy Yepe3 )KEHCKOe
MTOJIOBOE OTBEPCTHUE WIIH YK€ Pa3BUBAIOTCS BHYTPH TOJIOBBIX TPYOOK. B 3TOM ciydae u3 )KEHCKOTO
MOJIOBOT'O OTBEPCTHUS BBIXOJAT HAPYXKY JTUUMHKU (KUBOpOXKACHHUE). SAiilia HeMaToa 3aKJII0UEHbI B
SIMIIEBbIC  OOOJIOUKH, TMPEIOXPAHSAIONIME WX OT (U3UYECKUX TOBPEKIACHUH M XUMHUUYECKHX
BO3JEUCTBUM Cpenbl. JINUMHKHA YETHIPE pa3a JUHAKOT, MOCIEI0BATENBHO, MOCIE KaXI0M JIMHBKU
MEepexXoasiT B CIEAYIOUIYI0 CTaAWI0 Pa3BUTHA, MpPEeBpalasicb B JIMYMHOK BTOPOTO, TPETHETO M
YeTBEPTOr0 BO3PACTOB. M3 JTMYMHKH YETBEPTOTO BO3pPACTa PA3BHBAIOTCS MOJOIbIE (HOPMBI —
camer win camka. OueHb 4acTO JIMYMHKH HE MOXO0XKM Ha B3pocibie Gopmbl. B Takux cimydasx
HEMATOJIOTH TOBOPST O PA3BUTUU C IIPEBPALLICHUEM.

3.3 PacnpocTpanenue u 00pa3 ;KM3HU.

JIHO Mopeli W OKEaHOB OT CEBEPHOrO JIO OKHOrO Toiioca (00 3TOM MOXHO TOBOPHTH C
MOJTHOW YBEPEHHOCTBIO) 3aCEIEHO OTPOMHBIM KOJIMYECTBOM BHJIOB U 0cCO0€ HEeMarTo/l.
CBOOOTHOKMBYIIIME HEMATOJIbI M3BECTHBI PEIIMTENHHO BCIOIY, BO BCEX TOYKAX MOPCKOTO JHA,
KOTOpPBIE NOJBEPIVINCH CHEIUAIbHBIM HCCIEAOBAaHUSAM. 3aBOEBAaB JHO BCEX MOpPEHW M OKEaHOB,
HEMaTOJbl MPOHUKIIM, BUAMMO TO3/IHEE, B COJOHOBAThIe BOAOEMBI. Ilo3TOMYy OueHB OOJbIIOE
YHCIIO BUIOB HEMATO]l OOMTAET Ha THE COJIOHOBATOBOJHBIX OACCEHHOB, B TOM YHCIIE B JIUMAaHAX —
3TUX MPEABEPUIX PEK, BIajgaronmx B Mops. M3BecteH psan GpakToB, CBUIACTENLCTBYIOIIUX O TOM,
YTO B JIPEBHEW HMCTOPUM Kjacca HEMATOJl HACTYNWJ TaKOM BaXKHBIM 3Tall pa3BUTHUSA, KOI/IA OHU
CTaJId MPOHHUKATHh B MPECHBIC BOJAOEMBI, M B KOHIIE KOHIIOB MHOTHE TPYIIBI CBOOOIHOKUBYIIIUX
HEMaToJl 3aceiuiu peku. B nanmpHelmeM HemaToAbl COBEPUIMIM €HI€ OJMH Ba)XHBIM IIar
HUCTOPUYECKOTO pPa3BUTHUS— OHM NPOHUKIM B TOYBEHHBIE BOJBI W CTAJd KOMIIOHEHTaMU
MOYBEHHON (ayHbl — KOMIUIEKCa TIOYBEHHBIX OuoreHo3oB. OTMETHM, YTO Ha 3TOM
9KOJIOTUYECKOE PA3BUTHE YACTU IPYII U OCTAHOBUIIOCH. JIJIs1 HEKOTOPBIX IPYIIIT HEMATO OKa3aJcs
OTKpBITHIM MYTh B campoOuoThyeckue ovard. OpraHudeckue OCTAaHKH PACTEHMH U YKUBOTHBIX
MOJIBEPrar0TCsl THUCHUIO, 00YCIOBICHHOMY KH3HEACSITEILHOCTHIO CMEHSIONIUX IPYT APYyra TPy
THWJIOCTHBIX OakTepuii, MoJ BIMSHHEM KOTOPbIX B IOYBE OOpa3ylOTCS OdYard THUIIOCTHOTO
pacmana. B 3TuxX ouarax COOTBETCTBYIOIIUE T'PYIIBI CAPOPUTHBIX OaKTEpUil TOCIEIOBATEIBHO
pasznaraloT OpraHU4YecKuil mMarepuall Ha Oojee MPOoCThle COCTaBHbIE yacTH. B udacTHocTH, Oenku
pacieruIsitoTcss Ha Oojiee TPOCThIE, PACTBOPUMBIE B BOAEC KOMIIOHEHTHI; MOJIMCAXAPUIBI
TpaHCPOPMUPYIOTCS B PACTBOPUMBIE TU- U MOHOCAaxXapu[bl; paclafaroTcs KIJeT4aTKa, >KHUPBI,
MEKTUHOBBIE 00O0JIOYKU KJIETOK PAaCTHTENhHOW TKaHW M T. 1. [loaToMy campoOuoTHYecKue odaru
oKazajauch HauOosiee JAOCTYIHBIMM MCTOYHMKAMHM MNHTaHuA HemaTon. Tak cdopmupoBaiach
Ooraras BHJaMHU TPYIa CampoOMOTUYECKUX Hemarona. MIMeHHOo 3Ta rpymma crajia UCTOYHUKOM
pa3BUTHUSL IPYruX TPyHI HEMATOJ, NEpelIeIINX K Mapa3uTHYECKOMY CYHIECTBOBAHHIO 3a CUET
OpPraHU3MOB KMBOTHBIX M pacTeHUil. B koHeuHOM cuere (GOpMHPYIOTCS JBa OONBIIMX IMMOTOKA
POJIOB U BHIOB HEMATO/I, MPUCIIOCOOUBIINXCS, C OHON CTOPOHBI, K MApa3sUTUPOBAHUIO B OpraHax
YeJIOBEKA U )KMBOTHBIX, a C IPYrO¥i—B OpraHax pacTeHUM.

3.4. CBoOogHOKHBYIIME KPYIUIble YepBH (MOPCKHe, IPECHOBOAHDIE).

Mopckre CBOOOTHOXKHMBYIIIME HEMATOAbl O00JaAal0T HamOoJiee NMPUMHUTHUBHON M ITOJTHOU
OpraHu3alyei, yHacaeJOBaHHOU OT IIPEIKOB.

BonpmumHCTBO M3 HUX Menkue GopMbl, JocTUTaromuye B MHY 1—5 MummumeTpoB. Kak y
BCEX CBOOOMHOXHUBYIUX OPTaHU3MOB, Y MOPCKHUX HEMATOJ XOPOIIO Pa3BHTHI OpraHbl YyBCTB:
MPEXJIe BCEro OCsA3aHUsA, UMeronme (popMy MIMHHBIX METHHOK. Kakmas 1eTmHKa COCTOWT M3
KYTHUKYJISIPHOTO 4YeXJia, BHYTPU KOTOPOTO pacrojaraeTcss HepB. TakuxX OcCsS3aTelnbHBIX IIETHHOK
MOXET OBITh YeThIpE, IIEeCTh, NECATh, MBEHaNNaTh. OHM O00ECIEYMBAIOT aJICKBATHBIE PEAKIIUN
4epBs MPU CTOJKHOBEHUH C JPYTUMHU JOHHBIMH OECIIO3BOHOYHBIMHU, B TOM YHUCIIC U C XUIIHBIMHU
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HeMmaToJaMu. Bokpyr poToBOro oTBEpCTHUS pacloIOKEHbI YyBCTBUTEIbHBIE COCOUKH, C TIOMOIIIBIO
KOTOPBIX YEpPBb OLIYNBIBAET UCTOYHUKH MHUIIM U OLEHUBAET MX KadyeCTBO. XOPOLIO Pa3BUTHI Y
CBOOOJHOXHBYIIIMX HEMAaTOJl U OpraHbl OOOHSHHUS, Ojaronaps KOTOPHIM YEpPBH BOCIHPUHHUMAIOT
XUMHUYECKHE BEIIECTBa, MOCTYMAIOIINEe K HUM C Pa3HbIX CTOPOH, U JINOO yXOIAT OT HENPUSTHOTO
BO3JCUCTBUS, JTUOO NPHUOIIIKAIOTCS, TMOYYSAB, HAaNpUMEp, MOAXOJAIIYI0O MUILy. Y HEKOTOPBIX
MOPCKHMX HEMAaTOJl €CTh IJ1a3a, COCTOSIINE U3 TJa3HOro Ookana u xpycrainuka. C IOMOIIbIO TaKUX
IJ1a3 0-HACTOSIEMY BUIETh IIPEIMETHl HEBO3MOKHO, HO MOYKHO Pa3jInyaTh CBET U TEMHOTY, YTO
BXXHO IS OpHUEHTAIlMM B OKpyXaromeM wmupe. IluTtarorcss Mopckue HeMaTolbl OOBIYHO
OJTHOKJICTOYHBIMH BOJIOPOCIISIMU, @ MHOTHE 3y0acThle BHIbI — XHUITHUKH. HekoTopbie HeMaToabl-
XHUIIHUKA BOOPYKEHbl MOILIHBIM KOMNbEM, CIIOCOOHBIM JajeKO BBIIABUraThCs Hapyxky. OHO
o0yajaeT 3HAYUTEIHHONH MPOOWBHOW CHUJIONM M CIYXKUT XUIIHUKY WJIM KaK OpYXHe, WIH Kak
COCYIIIHMI OpraH.

YacTh MOPCKUX KPYIJIBIX YEPBEW B JJaJI€KOM IPOILIOM IIPOHUKIIA B IIPECHBIE BOABI, a 3aTEM
BbIIIIA Ha cymy. OHa UHTepecHasl TPyINa HEMaTo 4 Halla cebe B ouBe OoraTeiImii HCTOYHHUK
IIUTAaHUS — 3arHUBAIOLIME OpraHMYecKUe BellecTBa. B MecTax CKOIUIEHUS OpPraHMYECKUX
OCTaTKOB, HalpUMep B Kydax OMNAaBIIMUX JHCTHEB, MOJ BIUSHUEM OakTepuil M canpoPUTHBIX
rpuOOB TPOUCXOAAT CIIOXKHBIE MPOLECChl pachaja HEPaCTBOPUMBIX OPraHUYECKHX BEILECTB,
KOTOpBIE TOJ JeiicTBUeM (hepMeHTOB OakTepuii M TpHOOB PACHICIUISIOTCS M IPEBpALalOTCs B
pacTBOpUMBIE TNPOAYKTHI pacrafa OENKOB M pPacTBOPUMBIE YIiIeBOJbl. Takue oyaru THUEHUS
0O0BIYHO OOraThl BOJOH, KpOME TOTO pEaKIMH paclaja CONpPOBOXKIAIOTCS BBIJECICHUEM Terlla,
MMOATOMY B Kydyax THHUIOIIMX PACTEHUU Temreparypa OOBIYHO BHINIE, YeM BOKpYyT. B 3Tol cpeme
MOYBEHHBIE HEMAaTOJbl M HAlUIM cebe MCTOYHMKH nuTaHus. Mx por umeer Qopmy riankoit
BOPOHKH, Yepe3 KOTOPYIO MUILEBON KOMOYEK 0€3 3a1epKKU MPOCKaib3bIBaeT B nuiieBo 1. CuiabHas
MyCKyJaTypa MUIIEeBOa O0eCleunBaeT TIJIOTAaTelNbHble ABIMKEHHs. Hemartonasl rioTtaroT Bce:
XKUJKOCTh C PAaCTBOPEHHBIMM B HEW NPOAYKTAMH pacmlaad, MEIKHE PaCTUTENIbHbIE YACTHIIBI,
6aktepuii U rpudbl. OHAKO 3TU HEMATOJbI HE CTAIN Y3KUMH CHEIMAIUCTAMH U CIIOCOOHBI KUTh
HE TOJIbKO B MECTax THUEHHUsI PACTUTENIbHBIX OCTaTKOB, HO M BO BJIAXHOW ITOYBE, BOKPYI KOPHEH.
OHu MOryT Aa)ke INpOHUKAaThb BHYTPb KOpDHEBOM TKaHM pAcTEHMs, HCIOJIb3Ys B HEH TakKke
OTJIENIbHBIE 3arHUBAIOIINE KIETKH. DTH KPYIJIble YePBU HAXOJATCS Kak Obl Ha paclyThe: CTaTh JIU
UM CIEUMATMCTAMH [0 O4yaraM THHEHHS, JXKUTh JIM CBOOOJHO B TOYBE WM TEpeHTH K
Mapa3uTHUPOBAHUIO B PACTCHUSIX.

3.5. HemaToabl — mnapa3uThbl pacTeHuii (rajisiopasi, CBeKJI0BHYHAsI, KapTo(deabHasi,

MIIeHUIHAS).

Kpome >XKMBOTHBIX HEMAaTOABl IMIUPOKO MApasUTUPYIOT W B pacTeHusx. Tak, Meloidogyne
incognita - 10’Has raJuIoBasi HEMATo/1a - OOBIYHBIM KOPHEBOH Mapa3uT MUPOKOTO Kpyra pacTeHUH.
HauGonpmmii Bpen ona mpuHocut oBoreBoacTBy. Ha rore (KaBka3, Cpemgnsis Asus, YkpauHa)
BCTPEUYAETCSI B OTKPBITOM TPYHTE, HAa CEBEP 3aXOAMUT TOJBKO B TEILIMLAX, IOBPEXkAas INIABHBIM
00pa3oM OTypIIbl U TOMAThI.

lanyoBast HemaTroia OTIMYACTCA PE3KUM TOJIOBBIM JTUMOP(GU3MOM: CaMIbl HMMEIOT
HEMaTOJHYI0 (OpMy Teja, HEMOABI)KHBIE CAMKU B TKaHSAX KOPHS CTAHOBSTCS TPYLIEBUIHBIMHU.
Bpensar rmaBHeIM 00pa3soM caMKH, caMIlbl )K€, 3aKOHYHMB pa3BUTHE, BBIXOAAT B TOYBY U HE
nurtarTcs. Kpome Toro, y rajuioBbIx HEMaTO LIMPOKO PAaCHpPOCTPAHEH NApPTEHOIEHES.

Ha kopHSX pacTeHus-X03sSMHA HEMAaToJbl BBI3BIBAIOT OOpa30BaHME OIyXOJICH- TaioB, B
KOTOpBIE TMOrpyXkaroTca camu napasutbl. CaMmku oTkiaasiBatoT Aina. [locnegnue ckienBaroTcs
BBIJICJICHUSIMU OCOOBIX JKele3 U (POpMUPYIOT HA 3aHEM KOHILIE YepBs SIMIIEBOIl MEUIOK (OOTEKY).
PasBuBaromuecs JMYMHKKA BBIXOJAT B IIOYBY M 3apaxaroT coceaHue pacrenus. [lpum
ONarompUATHBIX YCIOBUAX IOKOJICHHE 32 MOKOJCHHEM CIEIYIOT HEMPEPhIBHO, BBI3BIBAS TSDKEIIOE
MOPaXKEHUE KOPHEH.

[Torepu ot ramioBeix HemaTtoy npocturaior 40-60% ypoxas. s OoppOBI ¢ HUMH B
TEIJIMLAX MCIOJIb3YIOTCS XMMHUYECKHE IIpenaparsl M BBICOKAs TeMIlepaTypa (IponapuBaHue
NMOYBbl). B OTKpPHITOM TpyHTE NPUMEHSIOTCS CEBOOOOPOTHI C BKIIIOYCHHEM HEMOPAKAEMBIX
pacTeHui.
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3onorucras KapTodenpHas HEMaToJa (;mat. Globodera rostochiensis) —
Y3KOCHEIUAIN3UPOBAHHBIA BUA HEMAaTol, KOTOPBIA Mapa3uTUpyeT Ha KOpHAX KapTtodens u
TOMATOB, [IOPAXKAET APYTUE PACTEHUAX U3 CEMEUCTBA MaCIEHOBbIX.

Pa3Butne kaprodenbHOIl HEMaTOIbl MPOUCXOIUT B KOPHSIX PACTEHUSA-XO3sIMHA. BolbHBbIE
pacteHust 00pa3yioT cinalble cTeOIM, KOTOphIe MpekaeBpeMeHHO xenretoT. KiryOneit obpasyercs
Majio, OHU MEJIKHE, @ HHOTIa COBCEM OTCYTCTBYIOT.

Kaprogenbnas HemaToza 0COOEHHO 3HAUMTENBHBIA YIIEpO HAHOCHT Ha HpUycageOHBIX
y4acTKax M Ha IMOJSAX C COKPAIIEHHBIM CEBOOOOPOTOM, T1Ie KapTo(desib BEIpAIIUBAeTCsI 0ECCMEHHO
WJIY BO3BPAILACTCS Ha MPEXKHEe MECTO Ha BTOPOU-TpeTul rox. Ilorepu yposkas MOryT COCTaBIATh
30-80 %. KpoMe mpsiMBIX TOTEpb, €CTh MOTEPH, OOYCIOBJICHHBIC 3alPETOM WJIM OTPAaHUYCHUEM
NEPEeBO3KM MPOAYKIUU M3 30H 3apaKCHHUs, IOCKOJIbKY KapTodenbHass HEMaToJa SBISETCS
O00BEKTOM BHEIIHEr0 ¥ BHYTPEHHETO KapaHTHHA.

Pacnpoctpansercss kaptodenbHas HeMaroJa B OCHOBHOM B CTaJMU IMCT, KOTOpBIE
MPWIKMAIOT K NMPEAMETaM, COMPUKACAIOIINUXCS € 3apaKEHHBIM TPYHTOM U MEPEHOCATCS Ha JII00bIe
paccrostHus. OOBIYHO LUCTHI MEPEHOCATCS C MOCAI0UYHBIM MaTepHAIIOM, C TTOYBOM, OCTaBIICHCS Ha
KITyOHSIX, KOpHEIUIOAax, JIYKOBHUIaX, JOXKAEBbIMU BOJIaMU U BETPOM.

[Tmennynas Hemaroma, wim yrpuma,— Anguina tritici (Steinbuch) Filipjev - mopaxkaer
MIICHUILY, PEXKe POXKb, TUMEHb U OBeC. BobHbBIE pacTeHHs OTCTAIOT B POCTE, UX CTEOIM U JIUCThS
UCKPUBJISIOTCS, @ KOJIOChSl HEJOPa3BUBAIOTCS M BMECTO 3€pHa B HHUX 00pa3yroTcsi rauibl. OHU
BHayaje 3eJieHble, IM03KE TEMHO-KOPUYHEBBIC, 3allOJHEHbI OOJIBIIMM KOJWYECTBOM JIMYMHOK
HeMaToJ. B TakoM COCTOSIHMM JMYMHKH JIETKO IMEPEHOCSAT BBICHIXAHHE U MOTYT COXPaHSIThCS
HECKOJIBKO JIET.

B mouBe ramnel yBIQXKHSIOTCS, Pa3MAr4aroTCs, JUYUHKH OXHUBAIOT, BBINNOJI3AIOT U3
000JI04YeK U MPOHHUKAIOT B Ma3yXH JIUCTHEB, BHI3bIBAs UX JepopMannio. B 03UMBIX KylbTypax OHU
Tam xKe 3UMYIOT.
BecHolf MTMYMHKYM TepeIBUTAIOTCS B MecTa (POPMHPOBAHUS KOJIOCA U TOPAXKAIOT 3apOJIbIIICBBIE
YacTH LIBETKOB, MpeBpallias UxX B rajuibl. B HUX TUUYMHKY MHTEHCUBHO MUTAIOTCS U MPEBpaIatOTCs
BO B3pOCIbIe, OelloBaThie, U30THYThIE 0co0m: camku pazmepom 3—S5 X 0,1—0,3 u camubr 0,9—2,5
X 0,1—0,3 mM. B ogHom ramne pasBuBaercsi 1— 6 camok W 2—7 camIioB. 311eCh XK€ OHHU
CIIApUBAIOTCS M OTKJIAAbIBAIOT Akla. OHA caMKa MOXET OTJIOKUTh 10 2,5 THICSUU SIMII, a BCETO B
rajujie uX HaCUUThIBAeTCA 10 15 ThICAY.

Jleknmusa Ne 8 (2 yaca)
Tema: «Tun KosabuaTsie yepBu»

1.8.1. Bonpocsl nexknum:

1.1. O6mrast xapakTepruCTHUKa KOJTbYATHIX YEepPBEH.

1.2. Tlogrumn 6ecniosickoBbie. Kitacc MHOTOIIETHHKOBBIE KoJbuellsl. CTpoeHue u popma
Tena.

1.3. IMoxrun mosickoBbie. Kitacc mManmomeTHHKOBBIE KOJbYelbl. OCOOCHHOCTH OpraHHU3aIiH
TeJa B CBSI3U C MEPEXOJOM K KU3HHU B MTOUBE, TPYHTE.

1.4. IloaTHN TTOSICKOBBIC, KIACC MHUSIBKH.

1.8.2. KpaTkoe cojep:kaHue BONPOCOB.

3.1. O0mas xapakTepuCcTHKA KOJIbYaThIX YepBeil.

KomnpuaTeie uepBu (KOJIbUCIIB) — KPYIMHBIA THTI (OKOJIO 9 THIC. BUIOB) BBICIITUX CBOOOTHOXKHU
BYIIUX MOPCKHUX, IPECHOBOAHBIX U TIOYBEHHBIX JKHBOTHBIX, HUMEIOMHMX O0Jiee CIOKHYIO
OpraHMu3alMIo, YEM IIJIOCKME M KPYIJIbIe YEPBHU. DTO B MEPBYIO OUEPE/lb OTHOCATCS K MOPCKUM
MHOTOILIIETUHKOBBIM 4YEPBSIM, KOTOPBIE SIBIIAIOTCS Y3JIOBOM TIpPYINIONW B HBOJIOLUUUA BBICIIUX
OECTI03BOHOYHBIX: OT UX JIPEBHUX MPEIAKOB TPOU30IILITH MOJUTIOCKH M YJICHUCTOHOTHE.

I'maBHeMIIME IPOrPECCUBHBIEC YEPTHI CTPOCHHUSI KOJIBUELIOB CIEAYIOIINE:
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1. Teno cocroutr wu3 wmHorouuciaeHHbIXx (5—800) cermentoB (koserr). CerMeHrarus
BBIPA)XKAETCSI HE TOJIBKO BO BHEIIHEW, HO W BO BHYTPEHHEW OPraHM3allld, B MOBTOPSIEMOCTH
MHOTMX BHYTPEHHUX OpPraHOB, 4YTO IOBBIIIAET BBDKMBAEMOCTH >KMBOTHOTO IPU YACTUYHOM
MTOBPEXKICHUU Tea.

2. I'pymnmbl CXOAHBIX TIO CTPOCHUIO M (DYHKIUSIM CETMEHTOB Y MHO-TOIIESTHHKOBBIX YepBen
00BEIMHEHBI B OTIEIBI TeJla — TOJIOBHOM, TYJIOBUIITHBIM M aHAJIBHYIO JIOTIACTh. | OJIOBHOW OTAEN
o0pa3oBaicss MyTEM CIUSHHUS HECKOJBKUX TMEPEIHUX CErMEHTOB. Y MAaJOUICTHHKOBBIX YepBE
CEerMEHTAIUs TeJIa OAHOPOAHAS.

3. [lonocts Tena BTOpUYHAS, WM 1IE€JIOM, BBICTJIAHHBIN II€JIOMUYEC-KUM SruTeauemM. B
KaXJIOM CErMEHTE LIEeJIOM IMpPEACTaBI€H ABYMs H30JMPOBAHHBIMU MEIIKAaMH, 3alOJHEHHBIMU
HEJIOMUYECKOU KUIKOCTBIO.

4. KO)KHO-MYCKYJbHBIM MEIIOK COCTOUT U3 TOHKOM 3JIACTUYHOMN KYTHUKYJIbI, PACIIOI0KEHHBIX
oA HEW OJHOCIOWHOIO JMUTENHS U ABYX MBIIICYHBIX CJIOEB: HAPY>KHOIO —KOJIBLIEBOTO, U
BHYTPEHHETO0 — CHJIBHO Pa3BUTOIO MIPOIOJIBHOTO.

5. BiepBbie mMOsSIBUBHIMECS CHELUATU3UPOBAHHBIE OpPraHbl JIBUXKEHUS — Mapanogud —
MIPENICTaBISIOT cO00I OOKOBBIE ABYJIONACT-HBIE BBIPOCTHI CTEHOK TeJla TYJIOBUIIIHBIX CETMEHTOB, B
KOTOpbIe 3axomuT nenoMm. OOe somactu (CiMHHAS W OproITHAs) HEeCyT OOJIblliee WM MEHbIIEe
KOJIMYECTBO LIETUHOK. Y MAaJOIIETUHKOBBIX YEepBEU MapamnoJuu OTCYTCTBYIOT, UMEIOTCS TOJBKO
ITy4YKH C HEMHOTOYMCIIEHHBIMH ILIETUHKaMHU.

6. B numeBapuTenbHON CcHCTEME, HMMEIOIIEH TpU OTHENa, NEpedHss KUIIKa CUJIbHO
muddepeHnpoBana Ha psijl OPraHoB (POT, TIIOTKY, MHUIIEBOI, 300, )KEIYI0K).

7. BnepBble pa3BUBILIAsCS KPOBEHOCHAsi cucTeMa 3aMKHyTas. OHa COCTOUT M3 KpPYIHBIX
MPOJOJBHBIX CIIMHHOTO U OPIOIIHOTO COCYIOB, COEUHEHHBIX B KaXKJIOM CErMEHTE KOJIbLIEBHIMHU
cocynamu. JIBWKeHHE KpOBH OCYIIECTBISIETCS 3a CYET IMEepeKayuBalolleld JeATebHOCTH
COKpPaTHUMBIX Y4YaCTKOB CIIMHHOTO, PE€Xe KOJIBLIEBBIX COCYIOB. B mia3me KpoBu coaepkarcs
JbIXaTeNbHBIC MUATMEHTHI, OJM3KHE K TeMOINIOOMHY, Onaromaps KOTOPBIM KOJbYELbI 3aCelrIn
MECTOOOMTAHHUS C CAaMbIM PAa3IMUHBIM CO/IEP)KAHUEM KHCIIOPO/a.

8. Opranbl [bIXaHWS Y MHOTOIICTUHKOBBIX YepBEH — IKaOpbl; 3TO TOHKOCTEHHBIC
JIMCTOBUJHBIE, TEPUCTBICE WJIM KYCTUCTBIE HApYKHbBIE BBIPOCTHI YACTH CIHHHBIX JIOMACTEH
napanojiuy, MPOHU3AaHHBIE KPOBEHOCHBIMH cOCyAaMHu. MaJollleTUHKOBbIE YEpBHU [bIIMIAT BCEH
ITOBEPXHOCTHIO TEJA.

9. Opransl BbIICTICHUSI — TOMAPHO PACIIOIOXKEHHBIE B KXKJOM CErMEHTE MeTaHeppuan,
BBIBOJSIIIIME KOHEYHBIE IPOAYKTHI KU3HEACITEIBHOCTH W3 TOJOCTHOW JKHUIKOCTH. BopoHka
MeTaHeppU-IUsl HAXOAUTCS B I[EJIOME OJIHOTO CETMEHTa, a UAYIIUHA OT Hee KOPOTKHUU KaHaJel|
OTKPBIBAETCSI HAPYXKY B MOCIEAYIOIIEM CETMEHTE.

10. HepBHast cuctema raHrimoHapHOro tumna. OHa COCTOMT U3 MapHbIX HAATIOTOYHBIX U
MOATJIOTOYHBIX TaHIJINEB, COECJWHEHHBIX HEPBHBIMM CTBOJIAMH B OKOJIOIJIOTOYHOE HEPBHOE
KOJIbLIO, ¥ MHOTHMX Map TaHIJHEB OpPIOIIHOM HEpBHOW ILIEMOYKH, MO OJHOH Mape B KaXIOM
cermeHTe. Opranbl 4yBCTB pPa3HOOOpa3HbBI: 3peHUs] (Y MHOTOIICTHHKOBBIX YEpBEH), OCS3aHMS,
XUMHUYECKOTO YyBCTBA, PABHOBECHSI.

11. TlomaBnsromee OOJBIIMHCTBO KOJBUCIIOB—  PA3JIEIbHOMONBIC KUBOTHBIC, PEXKE
repmadpoauThl. [lomoBbIe KeNne3bl pa3BUBAIOTCS JIMOO IMOJ LETOMUYECKUM JMHUTETHUEM BO BCEX
TYJOBHINHBIX CETMEHTAaX (y MHOTOIIETHHKOBBIX YEpBEH), JHOO TOJBKO B HEKOTOPHIX (Y
MaJIOUIETUHKOBBIX Y€pBEM). Y MHOTIOLIETMHKOBBIX YEPBEW IIOJIOBBIE KIIETKM YE€pe3 pa3pbIBbl
LEJTOMUYECKOTO JIUTEIUS IMOCTYNAT B JKUJIKOCTh IL€JIOMa, OTKyAa BBIBOASTCS B BOXAY
CHEIMATLHBIMI  TIOJIOBBIMA BOPOHKAMHU WM  MeTaHehpuausMu. Y OONBIIMHCTBA BOIHBIX
KOJbYELIOB OIUIOAOTBOPEHUE BHEIIHEE, y TMOYBEHHBIX (opm — BHyTpeHHee. Pa3Butue c
MeTamop(o3oM (y MHOTOUIETUHKOBBIX uepBed) MO0 mpsiMoe (y MaJOUIeTHHKOBBIX YEpBEH,
nusBoK). HekoTopbie BUIBI KONBUEHIOB, KPOME MOJIOBOTO, PA3MHOXKAIOTCS U OECIOIBIM CIIOcO00M
(pparmeHTanmel Tena ¢ mocienyroleld pereHepanueil Hemoctarommx dacteil). Tunm Konpuarsie
YEepBH MOJpa3esieTcsl Ha TpH Kiacca — MHOromeTnHKoBble, ManomeTnHkoBble U [TusBku.
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3.2. [ToaTun 6ecnosickoBbie. Kitacc MHOromeTnHKoOBbIE KOJIbuenbl. CTpoenue u ¢gopma
Teja.

[TonuxeTsl HA3BaHBI TaK MOTOMY, YTO MAPANOAUHN Y HUX BKJIIOYAIOT MYYKH MHOTOUHCICHHBIX
LIETUHOK.

Bcero nacumtsiBaercs Gonee 5 Thic. BUIOB mnosuxeT. OCHOBHAs Macca MX HacemsieT
coJIeHbIe MOpsl U oKeaHbl. CpaBHUTEIHLHO HEMHOTHE MPUCIOCOOMINCH K KU3HU B COJIOHOBATBIX
BOJIOEMAX, K KOTOPBIM OTHOCSTCS, Harpumep, A3zoBckoe U Kacnimiickoe Mops.

Kak mnpaBuio, momuxeTsl JKUBYT CBOOOJHO. TONBKO B HEKOTOPHIX Cy4asX OHH
CBSI3BIBAIOT MECTO CBOETO OOUTAHUS C PYTUMHU KUBOTHBIMU U JIEJISIT C HUMH THIILY.

MHorue noauxeTsl )KUBYT CPEAN MOPCKUX BOAOPOCIEH.

JIBOKYTCST TONMUXEThl JABYyMsI cnoco6amu. OHHM WM BOJHOOOpPA3HO W3THOAIOTCS, WIH
MOTIEPEMEHHO TO COKPAIIAIOT, TO BHITATUBAIOT CBOE Teio. IloauxeTsl MMeroT mo 0okaM KaxkKIaoro
CerMeHTa NpUIATKU — Maparojud, KOTOpble CIyXaT Uil mepeaBibkeHus. [lapamoguu Hecyt
My4YKd MHOTOYHUCIICHHBIX IIEeTHHOK. llleTmHKM 00pa3yroTcsi BHYTPH PECHUYHBIX KIJIETOK eIe y
JTUYMHOK nosiuxeT. [lapanoann co meTHHKaMu MpUCIIOCOOIEHBI JUIsl ABMXKEHUS B TOJIIIE BOJBI, HA
MOBEPXHOCTU TPYHTA, B TOJIIE TPyHTa M BHYTpU TpyOoK. B 3aBucHMOCTH OT MecTa OOUTaHUS
’KMBOTHOTO IIETHHKH UMEIOT COOTBETCTBYIOIIYIO dopmy. [lonnxeTsl, oOUTatONe B TOJIIE BOABI
WM BPEMEHHO MOJITHUMAIOUINECS CO THA HA TOBEPXHOCTh, UMEIOT Ha KOHIIE IIETUHKH MOABUKHBII
YIEHUK. DTOT WICHHK TOBOPAYMBAETCS B CYCTaBE PYKOSTKHU TakK, 4TO BIEpE] IBUXKETCs pedpom, a
HazaJ IIHUPOKOW IIOCKOCThIO. TOYHO Tak ke paboTaloT BeciaMu TpedIbl HAa aKaJeMHUYECKHUX
CIIOPTUBHBIX JIoIKax-cku(pax. Tonpko y moauxeT rpeOHbIe ABHKEHHS IETUHOK-BECET COUETAIOTCS
¢ u3rubaHueM BCero Tena.

JloHHBIE XUIIHUKA HUMEIOT OTPOMHYIO MYCKYJIHCTYIO TJOTKY, BOOPYKEHHYIO JIBYMsI
nmapamMu CHJIBbHBIX denmrocTeil. Hampumep, Mopckas mbib (Aphrodite aculeata) muTaeTcsi METKUMU
payKkaMy, MOJUTIOCKAMH, KOJIbYATBIMU YEPBSIMHU M THUAPOUIAMHU, KOTOPBIX XBATACT YEIIOCTSIMH.
Jlpyrue moiuxeThl MUTAIOTCS B OCHOBHOM pacTeHHsiMU. Hepeuzwl, Hampumep, TakkKe HMEIOT
IJIOTKY C CHJIBHBIMU 3a3YOpEHHBIMH 4eNmtocTsIMH. OIHAKO 3TH YENIOCTH CIIY>KaT MOPOH Ui TOro,
9TOOBI OTIPBI3aTh KYCOUKH Bogopociei. Nereis pelagica muTtaeTcst CTEOIIMH U TUCTHIMH MOPCKOH
Bogopociau Laminaria. B Mopsix 3Ta Bogopocib BcTpedaercs oueHb yacto. Ha JlansHem Bocroke
MHOTHE JKUTENIHU YHOTPEOAIOT MOPCKYIO KamycTy B muuly. OHa OTHOCHUTCS K JI€KapCTBEHHBIM
pacTeHusIM U yrnoTpeOIsieTcs: Ipu CKIEpO3e.

VY nonuxer MHOro BparoB. B mMope ux moenaiotr pakooOpasHble, pbIObI, UTJIOKOKUE U
KMILIEYHOIIoJIOCTHBIE. C BO3yXa Ha HUX OXOTSATCS Yallku U Apyrue Mopckue ntuusl. [loatomy B
MIPOLIECCE IBOITIOIUU MOJIUXEThI MPUCTOCOOUIHUCH K 3aIIUTE.

Haubonee HamexHBI croco0 3alIUTHl OT KPYIMHBIX BParoB — 3apbIBAHUE B TPYHT.
CriocoOHOCTh K 3apBhIBAHUIO COMPOBOKIACTCS Pa3BUTHEM psjia CIEUHUATIbHBIX MPUCTIOCOOIEHUI.
Hanpumep, pa3BUTHI kKene3bl, BBIACIAIOMNE KIEHKUN U CIU3UCTBIN cekpeT. Clin3b MpenoXpaHsieT
TeJIO OT paHeHu. KIIeMKnid CeKpeT MO3BOJISIET YKPEIUISITh CTEHKH HOPBI WM CKJIEUBATh NECYUHKU
Y KYCKHU PAaCcTEHUH, U3 KOTOPHIX MMOJHUXETHI CTPOST TPYOKY-TOMUK.

Porommii 006pa3 xu3HU BeneT OOBIYHBIM HA MEJIKOBOJbE B HAIIUX MOPSX IECKOXKHUII.
ITeckoxmi (Arenicola) xuBeT B M30THYTHIX HopaX. O0a KOHIIAa HOpPHI MOAXOMAAT K MOBEPXHOCTH
rpyHta. CBO€H TJIOTKOM MECKOXKHWJI 3aXBAaThIBAET U MPOTJIATHIBAET IMECOK BMECTE C OPraHUYECKOM
nuiei. [lecok mpoxoauT CKBO3b KMIEUHUK U BhIOpackiBaeTcs 1mo3aau. [loaToMy okoio pra necok
OIIBIBAET, U HAa MOBEPXHOCTHU TpyHTa oOpa3yercs BOpPOHKAa. B BOpOHKY MONajaroT THUIOIIHNE
BOJIOPOCITH, KOTOPBIMH IHUTAETCS MECKOXKHMJI. TakuM 00pa3oM, 3apbIBasiCb B I'PYHT, MECKOXKHI
obOecrieunBaer cebOe 3alUTy OT BpParoB W HENMPEPBIBHBIA TPUTOK mHUIIM. OmHAKO PHIOBI
MPUCIIOCOOUIMCH TOJCTEPEraTh MECKOXKUIa B TOT MOMEHT, KOT'JIa OH BBICTAaBIISAET 33AHUN KOHELl U3
HOPKH, YTOOBI BBIOPOCUTH OYEPEIHYIO MOPLHUIO MEcKa, MPOIIeIIero yepe3 KuieuyHuk. Tpecka,
HaBara " Jpyrue pbiObl XBaTaloT B 3TOT MOMEHT TMECKOKUJIA 3a XBOCT B HAJCK/IE BBITALIUTH €TO U3
Hopbl. Ho oH ynupaercs meTuHKaMu B TieCUaHble CTEHKHU HOPBI, XBOCT OOpPBIBAETCSI U OCTAETCS B
MaCTH PBIOBI, a MECKOXKUII YCKOJIb3aeT B HOpPY. Uepe3 HEeKOTOpoe BpeMs Y CHACIIErocs MeCKOXKHIIa
OTpacTaeT HOBBIM XBOCT.
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Pa3mHOXaroTcsi MONMXeThl OECoNbIM M TOJOBBIM MyTeM. MHorma oba 3tu crmocoba
Pa3MHOKEHHUSI PABWIIBHO CIEAYIOT OAMH 32 JPYTUM.

becnionoe pa3mMHOKEeHHE Y MONMXET COMPOBOXKIACTCS ACIICHUEM Tella YepBsl Ha YacTH.
OrpenuBiiascss 4acTh Tela BOCCTAHABIMBACT HEOCTAIOIIME TOJOBY WM XBOCT. becrnonoe
Pa3MHOXKEHHE y TTOJIUXET OOBIYHO CBSA3AHO C SIBICHHEM SITUTOKHH.

ONUTOKUS — 3TO Pe3Koe M3MEHEHHE BHEHIHEW (OpPMBI M BHYTPEHHETO CTPOEHUS Tela
MOJIMXETHI BO BPEMsI CO3PEBAHUS MOJIOBLIX MPOAYKTOB. Mopdosiorus uepssi, 0OMTAIOIIErO Ha JIHE,
MEHSIETCSl TaK, YTO Y HEro MOSBIISIIOTCS NMPUCHOCOOJIEHHUS K KU3HU B TOJIIE BOJBL IIMPOKUE
IJIaBaTeIbHbIE JIONACTU Ha MapamnojusX; CTapble HMIETUHKH BHINAAAIOT U 3aMEHSIOTCS HOBBIMHU,
IJIaBaTeNbHBIMM; MOSIBIISIFOTCS OOJBIINE TJla3a M JUIMHHBIE YYBCTBYIOLIME LIyIajblla Ha TOJIOBE.
[Ipu »TOM BHEWIHUN BUJ MEHSETCA A0 Hey3HaBaeMocTH. CHCTEeMaTHKHU MPOILJIOr0 BeEKa,
BBEJICHHBIE B 3a0JyXJEHHE STUM MacKapagoM >KUBOTHBIX, Jald KM OTJEIbHbIE BHUIOBHIE
Ha3BaHUA. TONBKO TOpa3/lo MO3XKE€ CTal0 H3BECTHO, YTO S3TO HE CaMOCTOSITENIbHBIE BHJIbI
KUBOTHBIX, @ BCETO-HABCETO UX AMUTOKHBIE (POPMBI.

Bbecrnionoe pazmuoskenue y Syllidae mpuBoIuT K 00pa30BaHUIO OCOOBIX TTOYEK, KOTOPHIC
MpPEeBpalIalOTC B HOBBIE OCOOM, OTPBIBAIOTCSI OT MATEPUHCKOrO OpraHu3dMa W BEAYT
CaMOCTOATENbHBIN 00pa3 >ku3Hu. Y Myrianida Ha 3agHeM KOHIIE Tena oOpaszyercs IIMHHAS
nenouka Takux mouek. Cuwmmmaum  Autolytus wuMeror 0Oecroynioe  pa3MHOXKEHHE, KOTOpOe
COMPOBOXKIACTCS SMUTOKHEH ocoboro poma. Y B3pocioit Autolytus, oburtaromieit Ha JTHE cpeau
THIPOUIIOB U TYOOK, B cepeAuHe Tena (OpMHUPYETCs HOBas TOJOBAa C TIia3aMU M TOJOBHBIMHU
mynansiiamu. Korma ¢gopmupoBanue HOBOHM TOJNOBBI 3aKOHYEHO, 3Ta 4YacTh Teja OTPHIBAETCS U
BCIUTBIBACT HA TOBEPXHOCTh. BCIUibiBIIME 0COOM SPKO OKpAIICHBI B IKENTHIM, KPACHBIA WU
¢uoneToBpld LBET W 00J3AAIOT MOJOBBIM AuUMOphU3MOM. CaMibl OTIMYAIOTCI OT CaMOK
pa3mMepoM, OKpackol M ATMHON ycoB. CaMKa HOCUT Ha OpIOLIHOM CTOPOHE CYMKY C JIETCHBIIIAMHU
U CTapaTesibHO MPHUKPHIBAET UX CBOMM TEJIOM. 3a00TSACH O MOTOMCTBE, POJUTENN HE MUTAIOTCH,
MIOTOMY 4YTO y HHMX HET KullleyHuKa. OHU KUBYT, UCIOJB3Ys 3amachl SHEPTUM CBOUX MBIIIIII,
KOTOPBIX XBaTaeT Ha JABE WIM TPHU HENEIU. 32 3TO BpeMs IMOTOMCTBO YCIEBAET MOJAPACTH M
MOKWHYTh MAaTEPUHCKYIO CYMKY, & POJUTENN MOCIE 3TOTO MOTH0a0T.

OcHOBHOHI ~ crmOCOO  pa3MHOKEHHUST Yy TOJUMXET — II0JIOBO€ pPa3MHOKCHHE.
OmI0oA0TBOPEHHBIE SIMIICKJIETKH TMPOXOAST CBOE Pa3BUTHE CBOOOTHO B TOJINE BOABI WIH B
CHELUAaJbHBIX Kamcyiaax. TONbKO B MCKIIOUUTEIBHBIX CHy4YasX Yy IIOJIMXET BCTPEYAETCS
xKuBopoxkaeHue. Torga siina pasBUBarOTCs B IIOJIOCTH TeJa.

[TonuxeTpl OTKIAABIBAIOT pa3HOE KoiaudecTBO suil. [leckokwmy Arenicola marina B
benom mope BeIOpackiBaeT B BOJY J0 MUJUIMOHA SIWII, TOTJA KaK CPEIHSS TUIOTHOCTH B3POCIBIX
MECKOKUIJIOB COCTABIISIET BCETO HECKOJIBKO JIECATKOB 0c00el Ha KBaJIpaTHbBII METP MOPCKOTO JHA.
N3 cooTHomeHus 3TuX mU@p SICHO, KAKOE OTPOMHOE KOJIWYECTBO SIMII M MOJIOJBIX >KUBOTHBIX
norubaer, He JOCTUTHYB MOJI0BOM 3penocTH. [1ogoBuTOCTh HEpENa HeCKOIbKO HIke. Hampumep,
yepHoMopckue Platynereis dumerilii BeIOpackiBatoT B Boxy 70 37 ThIC. stuil. IloauxeTsl, KOTOpbIE
MPOSABIISAIOT 3200Ty O MOTOMCTBE, OTKJIAIbIBAIOT HECKOJIBKO COTEH HJIM BCETO HECKOJBKO JECATKOB
sut]. Hanmpumep, CHUOHUIBI OTKIIAJBIBAIOT B CHEHUAIBHYIO BBIBOJAKOBYIO KallCylly HECKOJBKO
JECATKOB OIUIOJIOTBOPEHHBIX SIUI, KOTOPBIE PAa3BUBAKOTCA C Pa3HOM CKOpPOCThIO. JIMumHKH,
OTIEPEKAOIINE B PA3BUTHU CBOMX MEHBIIHMX COOpPAThEB, HAYMHAIOT MOXKUPATh UX U PACTYT elle
obicTpee. [1oATOMY B KHUBBIX OCTA€TCsl HECKOJBKO CaMBIX KPYIMHBIX M IMPOXKOPJIMBBIX OCOOE.
HaumbGonee wacto 3abora o mortomctBe Habmomaercs y Syllidae. Hampumep, Sphaerosyllis
MPUKPEIUIeT SHUIEKIeTKH K cebe Ha COUHY W HOCHT UX MPOJOJDKUTENBHOE BpeMsl, MOKa He
MOSIBUTCSI MOJIOJIO€ TTOKOJIeHre. HekoTopble Hepeuabl OTKIIAIbIBAIOT SUIEKIETKH B CBOM HOPKH.
[Tocne Toro kak siilia OTJI0KEHBI, CAMKa MOKUAEeT HOPKY U B HEH MOCENSIETCA caMell, KOTOPBI
oxpassieT siia. BoaHOOOpa3HBIMU ABMKCHHUSIMH CBOETO Tela OH O0ECIeYHMBaeT MOTOMCTBO
ITOCTOSITHHBIM IIPUTOKOM CBEXEH BOJBI.

Tak wnM wMHAaYe pa3sBUBAIOLIUECS SAHLEKIECTKU IPETEPIEBAIOT  CJIOXKHBIA IIyTh
npeoOpa3oBaHMii, KOTOPBIA Ha3bIBAIOT MeTamop(do3oM. [TosmxeTsl B cCBOeM pa3BUTHH MPOXOJISAT
BeChMa XapaKTEePHYIO JUIsl HUX JINYUHOYHYIO CTAIHI0 TPOXO(hOPHI.
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[TpooKUTENHLHOCTh )KU3HU Yy TONMUXET HeBednka. OOBIMHO OHM KUBYT 2—3 roja.
MHorue nonmxeTsl Mocie pa3MHOXKEHHs MOrndaroT, TaK KakK BBIBOJ MOJOBBIX NMPOJYKTOB y HHUX
CBSI3aH CO 3HAYUTEIbHBIMU PAa3pbIBAMU CTEHOK TEINA.

3.3 HoaTun nosickoBnie. Kiiace MajioleTHHKOBbIE KOJIb4Yelbl. OC00eHHOCTH
OpPraHU3alUM TeJia B CBSA3HU C MEePexXo0M K KU3HU B MIOUYBE, IPYHTe.

BonpmmHCTBO ONMUTOXET - OOMTATEeNX MOYBHL: 0OJee KpYyHMHBIE W3 HHUX XOPOIIO BCEM
W3BECTHBI TIOJ, Ha3BAHUEM 3EMJIIIHBIX WJIM JOXKAEBBIX 4epBeil. EcTh, 0HAKO, U MPECHOBOHBIE U
Jake MOpPCKUE ONuroxersl. M3 obmiero uucia (OKoyso 3 THIC.) OMUCAHHBIX JO CHUX TMOpP BHJIOB
npumMepHo 400 — obuTaTenu pek, 03ep, 60JI0T U APYTUX MPECHBIX BOJIOEMOB, HECKOJIBKO JIECSITKOB
BUJIOB BCTPEYAETCS B COJOHOBATBIX BOJOEMaxX W MPHOPEKHON 30HE MOpEH, BCe OCTallbHbIE —
obuTarenu TOYBBl (HO HEKOTOPHIE M3 HUX, BCTPEYAIONIMECs MPEUMYIIECTBEHHO MO Oeperam
BOJIOEMOB, OTYAacCTH B BOJE, BEAYT 3€MHOBOJHBIN 00pa3 »xu3Hu). B mpenemax CCCP moka
3apeructpupoBano HemHoruMm Oosee 300 BuaoB; mudpa 3Ta, OAHAKO, MAJIEKO HE OTpa)KaeT
JEHCTBUTEILHOIO TOJOKEHUS BEIIEH, TaK KAK HEKOTOPbIE CEMEWCTBA, U B YaCTHOCTU OJHO U3
HanOoJiee OOTaThIX BUAAMH — DHXUTPEUIBI, OCTAIOTCS Y HAC €IIIe TTOYTH HE U3yUYEeHHBIMHU.

Cpenn OnIWMroxer ecTb W KapJUKM W TUranTel. J[JIMHa Tena cambIX MEJNKHUX
MIPECHOBOJIHBIX HM3MEpSETCA JOJIAIMH MWUIMMETpPA, TaK YTO O5TO B IIOJHOM CMBICIIE CJIOBa
MHUKPOCKOITMYECKHE >KMUBOTHBIC, a y HauOoJee KPYMHBIX TPOIUYECKHX 3EMIISTHBIX YepBEH OHa
npesbimaet 2, 5 M. Ho 3To uckitouenne. bonbIIMHCTBO e BOJIHBIX OJIMTOXET UMEET pa3Mephl OT
HECKOJIBKUX MUJLTUMETPOB A0 10—15 cM, a mouBeHHBIX — OT nojycantumerpa 10 30—40 cm.

Baxueiinieli 0COOCHHOCTBIO OpraHHW3allUM OJWTOXET, KaK U TOJHUXET, SBISICTCS
MeTamepus, T. €. MpaBWIbHAs MOBTOPSIEMOCTh OPraHOB BJOJIb OCH Teja KMBOTHOI0. BHelHe 310
BBIPQXKAETCSI B TOM, YTO BCE UYEPBEOOPA3HOE TEJIO MOJIEIICHO MEPETHKKAMU HA OTACIbHBIC YYacTKU
— Kkonbua (puc. 271), Ha3bIBa€Mbleé CEIrMEHTAMH WJIM COMHTaMU («4JE€HUKaMH»). Yucio

CErMEHTOB TeJla Y Pa3HbIX BUJOB OJUIOXET pa3indHo, oT 5 — 6 no 500—600; B oTiauuue OT
MOJIMXET OHW HHUKOT/a HE MMEIOT IMapHBIX BBIPOCTOB — IIApamojnd, HO HECYT MO 4 Iydka
IIETHHOK.

Ha nepennem koHIle Tena HAXOAMTCS TOJOBHASI, WM MPEAPOTOBAs, JIONACTh; Y HEKOTOPBIX
BOJHBIX BHJIOB OHa OBIBACT BHITSIHYTa B 0OJiee WM MEHEE NIMHHBIN IIyMalbleBUIHBIA TPUIATOK
(«x000TOK»), Y HEMHOTHX — IIOYTH HCUYE3Ja, y OOJBIIMHCTBA K€ TPEICTaBIACT HEOOJBIION
OKpPYIVICHHBINM BBICTYII BIiepeau pra. Jlajee ciaeayer IepBulid, UIH POTOBOM, CErMEHT, HUKOT1a HE
HECYLIM IETUHOK; Ha €r0 HI)KHEHN NepeIHel CTOPOHE HaxXOAUTCs pOT. Bce ocTabHbIe CErMEHTHI,
Ha4YMHAsT CO BTOPOTO, KaK MPaBUIIO, CHAOXKEHBI YETHIPhMS MYYKaMHU IMIETUHOK KaXKIBIA: TBYMS
CIUHHBIMHU (CTIpaBa M CJIeBa) M JIBYMs OpPIONIHBIMH. Y HEKOTOPBIX BHJIOB CIIMHHBIC ITYYKH
HAYMHAIOTCSI HE BMECTE C OPIOIIHBIMHU, CO BTOPOTO CETMEHTA, & HECKOJIBKO OTCTYIISI OT TIEPETHETO
KOHIIa TeJa — YEeTBEPTOro, MATOro, MIECTOr0 M JIaKe IBaAIaTOro cermeHra. Kak uckiodeHwue,
UMEIOTCS BUIBI JIIIb C OPIONTHBIMU MIETUHKAMH U Ja’Ke BOBCE 0€3 HUX.

B kaxngom myuke dacTto ObIBaeT mMo JBe Oojiee WM MEHEE OJMHAKOBBIX IETHHKH
(HarpuMep, y OOJIBIIMHCTBA JOXKIEBBIX YepBeid). Y Tpomuueckux uepBel poxa Pheretima uucio
MIETUHOK Ha Ka)KJOM CETMEHTE 3HAYMTENIBHO OOJIbIlle — HECKOJBKO JECSATKOB, a Y HEKOTOPBIX
BUJOB 10 150 — M pacrosioKeHbl OHU HE IyYKaMH, a B OAMH DPsii BOKPYI BCETO CErMEHTa. Y
BOJIHBIX OJIUTOXET, KaK MPaBHJIO, B KAKIOM MydYKe MO HECKOJBKY MIETHHOK, 0T 3—4 o 10—15,
MIPUYEM 3TH IETUHKU OBIBAIOT PA3TMYHON (HOPMBI: UTIIOBUAHBIC, KPIOUKOBUIHBIC C MPOCTHIM KU
JIBY3yO4aThIM KOHIIOM, BEEpPHBIE, MPOCTHIC U TIEPUCTHIC BOJIOCOBHUIHBIE U JIP.

CTeHKa Tena OJIMIOXET COCTOUT M3 ISATH OCHOBHBIX CIIOCB: TOHKOM HEKJICTOYHOM
KYTHKYJIbI, BBIIEISIEMOU KOXKEH, KOKHOTO AMUTENUSI, COCTOSIIET0 U3 OJHOTO CJIOS KIIETOK, IBYX
CIIOEB — MYCKYJATyphl HApPY>KHOTO KOJIBIIEBOIO W BHYTPEHHETO IMPOJOJIBHOTO M, HAKOHEI,
BHYTPEHHETO CJIO0S [EJIOMUYECKOTO MUTENMS, OTPAaHUYMBAIOIIETO BTOPUYHYIO MOJIOCTh TeJa, WIN
I[eJIOM, B KOTOPOM PACIIONIarar0TCsl BHYTPEHHUE OpraHbl. JTa IMOJIOCTh, 3allOJIHEHHAst OoJjiee WU
MEHEE MPO3PAYHOM IKUJIKOCTHIO, COAEp)KAIleld B3BCUICHHbIE B HEW KIETKU, HE TSAHETCS
HEMPEPBHIBHO BJIOJIb BCETrO Teja, a pa3felieHa TOHKUMHU MYCKYJIbHBIMU MEPEropojkaMu —
JMCCENMMMEHTaMU — Ha OTJIEJIbHbIE OTCEKH, COOTBETCTBYIOIIME HAPY)KHOM CerMeHTanuu. Takum
00pa3oMm, B KaXJI0M CErMEHTE HaXOJIUTCS CBOM 000COOJIEHHBIN YJaCTOK MOJIOCTH TEa, & B HEM —
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mapa CBOUX BBIICIUTENBHBIX OpPraHOB — HedpuaneB, OAWH crpaBa, Ipyrou ciesa. Mmeercs
3aMKHYTasi KPOBEHOCHAsl CUCTEMA: MPOJOJIbHBIE COCYAbI UAYT BIOJIb BCETO TENA, CBA3BIBAIOIINE MX
KOJIBLIEBBIE COCYJIbI MMEIOTCA B KaxJAoM cerMeHTe. IlumieBapuTenbHblii KaHal MPOXOIUT BIOJIb
BCEro Tela OT POTOBOIO OTBEPCTHUS [0 AHAIBHOTO; OOBIYHO OH MOJpAa3AeNseTcss Ha OTIEINbI:
pOTOBas OJIOCTh, TJIOTKA, MUIIEBOJI, MHOTAA 300, OAWH U HECKOJBKO JKEeTyIKOB, CPEIHSS KUIITKA
(camast JIMHHAS YacTh), 3a0Hs KAIIKA.

B kaxmom cerMeHTe, B OpIONIHOM €ro 4YacTH, HAXOJUTCS JBOWHOW HEPBHBIA Yy3el
(cocTosAmuit U3 COMMKEHHBIX W TOYTH CIUBIIMXCS IPABOrO U JIEBOTO) C OTXOMASAIIMMHU OT HEro
HEpBaMU. Y3IJIbI BCEX CETMEHTOB COCIUHSIIOTCS TMPOJOJbHBIMM HEPBHBIMU TSKaMU —
KOHHEKTHBAMU— B €IMHYIO OpIOLIHYIO HEPBHYIO LIETIOUKY. B roioBHOM j0macTu Win HECKOJIbKO
I103aJy Hee, HaJ IIIOTKOH, HaXOIUTCS TOJOBHOM MO3Tr (HAATJIOTOYHBIM TAHTINI), COSIUHEHHBIN C
MEPBBIM y3JIOM OpPIOIIHOM LEMOYKH — TMOATJIOTOYHBIM — JBYMSI TSDKaMH, OXBAThIBAIOLIUMH
TJIOTKY, — OKOJIOTJIOTOYHBIMH KOHHEKTHUBaMU. [ 71a3 y OOJIBIIMHCTBA OJUTOXET HET, OHU UMEIOTCS
TOJBKO Y YacCTH BHJIOB OJJHOTO CEMEMCTBA BOJHBIX OJIMIOXET — HaWJUJ; OJHAKO, KaK MPaBUIIO,
OJIUTOXETHI PEarupyroT Ha OCBEIICHHE, YTO CBSI3aHO C HAIMYHEM B KOXE, OCOOCHHO Ha TOJIOBHOM
KOHIIE, 0COOBIX CBETOYYBCTBHUTEIBHBIX KJIETOK — (OTOpenenTopoB. JpIXxaHue y MoJaBISIOLIETO
OO0JIBIIMHCTBA KOXKHOE, HO Y HEKOTOPBIX IPECHOBOIHBIX OJUTOXET UMEIOTCS KaOPBhl.

Bce onuroxersl repMadpoauTBl, T. €. Y KaXAOTO B3POCIOTO YEpBS HMEIOTCS
OJTHOBPEMEHHO M MY’KCKasl U JKEHCKasl MOJIOBbIE CUCTEMBI, CTPOEHUE KOTOPBIX JOBOJBHO CIOKHO.
O1m1010TBOPEHUIO MPEIIECTBYET ClIapUBaHUE, BO BPEMSI KOTOPOTO CHEPMATO30MAbl KaXKJ10r0 U3
JIBYX 4Y€pBEH MEpPeXoasT B ceMAnpueMHHUKU apyroro. [locime 3Toro yepBu pacxoasTcsa. 3aTeM y
KaXJIOTO M3 HUX Ha IMOSCKE, MPEICTABISAIONIEM >KEJIE3UCTOE YTOJIIEHHE KOXH HECKOIbKHUX
OTIpe/ICNICHHBIX CErMEHTOB (y pa3HbIX OJHMIOXET pPa3JIMYHBbIX, HO Bcerjga OJMXKe K TOJIOBHOMY
KOHITY), BBIJICISIETCS] KOKOH, IEPBOHAYAIBHO UMEIOIINI opMy O0uOHKA (MIIK MYy(THI), OTKPBITOTO
c 00oux KoHIOB. OOpa30BaBIIMKCA KOKOH COKpAIllEHUSMU MYCKYJIaTypbl Teja CIBUTAeTCs
MOCTETICHHO BIIEpEl M HAKOHEN cOpachlBaeTCs «d4epe3 TOJIOBY», IOCIE 4Yero KOHIIBI €ro
CMBIKAIOTCSI U OH NMpUHUMaeT GopMy auMoHa. Ho mpexne uem KOKOH OyaeT cOpoIIeH, moKa OH
MEJJIEHHO CKOJB3UT OT MOSICKAa K TOJIOBHOMY KOHILY, B HEro OTKJIQJbIBAIOTCS silla (KOTJIa OH
MIPOJIBUTAETCS HAJ OTBEPCTUSIMHU SIMIIEBOJIOB), a 3aT€éM U3 CEMEINPUEMHUKOB IOCTYNAOT
CIepMAaTO30M/IbI, TOJYYCHHBIE TIpU CHApUBaHWK OT JApyroro uepBsi. Takum oOpa3om,
OIUIOAOTBOPEHHUE ULl IPOUCXOJNUT HE B TEJIEC YEPBS U HE BO BHEIIHEU Cpelie, a B KOKOHE, BHYTPH
KOTOPOr0 MPOUCXOAUT U JalibHeWiiee pa3BuTue. M3 KOKOHa BBIXOAST MaJCHbKHUE UYEPBSIUKH, B
o01IeM yke MOXO0KHE Ha B3pPOCIHbIX. Y HEKOTOPBIX OJMIOXET OMHCAHO CaMOOIUIOAOTBOPEHHUE, a
Apyrue CIOCOOHBI K MAapTEHOTeHEe3y, T. €. JEBCTBEHHOMY, 0€3 OIUIOJOTBOPEHUS, Pa3BUTHUIO
OTJIO)KEHHBIX SULL.

Kpome nosoBoro, y oiauroxer HaOiogaercs U 6ecroioe, BereTaTuBHOE, Pa3MHOXKEHUE, HO
OHO CBOWMCTBEHHO MPEICTABUTENSAM TOJIBKO HEKOTOPBIX CEMEWCTB BOJHBIX uepBeil. becmonoe
Pa3MHOXKEHHE MOXKET MPOUCXOMUTH JIMOO TyTeM apXUTOMHUHU, OO myTeM mapatoMuu. [lpu
apXUTOMHUHU TEJI0 4YEpBS CAMOIPOM3BOJBHO (MHOIZa B pE3yJbTaTe BHEIIHETO pa3IpakKeHUs)
pacmaaeTcs Ha JBa Wi OOJbIlIee KOJIUYECTBO KYCKOB — (PParMEHTOB, IMOCIIE YEro y Ka)IO0To
KYyCKa pa3BUBAIOTCS HEJOCTAKOIIUE YACTH U OH IIOCTETIEHHO MPEBPAIIAETCS B LIEIOT0 YEPBSI.

Jlenenue kiacca OJUTIOXET HAa OTPSAbl €II€ OKOHYATEIbHO HE YCTAHOBHIIOCH; MBI
paccMOTPUM MOCJIEIOBATENBHO BAKHEHIIINE CEMEICTRA.

CemelictBo DosocoMbl (Aeolosomatidae) BKJIIOUAET OKOJIO IOJYTOpa JAECATKOB BHIOB
CaMbIX MEJKHUX IPECHOBOJAHBIX OJINTOXET, JJIMHA TEJIa KOTOPBIX PEIKO MpPEeBBIIAET 2— 3 MM, a y
HEKOTOPBIX JaKe MeHbIe 1 MMm.

CemeiictBo Hammuawl, unu Bopasueie 3meiikn (Naididae), ropa3go Oorade Bumamu,
KOTOPBIX HACYUTHIBACTCS CBBIIIE COTHU. BCce OHM — BOJHBIC KUBOTHBIE, IPUUEM OOJBITHHCTBO
ABIIAETCS OOUTATENSIMM TPECHBIX BOJOEMOB M JIMIIbL HEMHOTHE BCTPEUAIOTCS B COJOHOBATHIX
BOJIOEMAaxX U B MPUOPEKHOM 30He MOpel. XOTs CpeAn HauIu UMEIOTCS U OYEeHb MEJKHUE, AITHHON
Bcero B 1 — 2 MM, OONBIIMHCTBO M3 HUX KpymHee, 10—20 MM, U XOpOIIO 3aMETHBI MPOCTHIM
IJ1a30M, a CaMble KpPYIHbIE JOCTUTAIOT JUIMHBI 35—50 MM.

Pon mernakoOproxoB (Chaetogaster) BKIIIOYAaeT HECKOJIBKO HMMEIONMUX TOJIBKO
OpIOIIHbIE IIETUHKM BHJOB, M3 KOTOPBIX CaMblii KpPYMHBI HIETUHKOOPIOX MPO3payHbIi



46

(Chaetogaster diaphanus). JliMHa ero nemo4yek JOOCTHTaeT HHOrAa 25 MM. OTO JOBOJIBHO
HEYKJIIO)KWN, CPaBHUTEIBLHO TOJICTHIM UYEPBSK, COBEPIICHHO MPO3pPAavyHBIA, OJIETHOTO PO30BATO-
xenroro 1mBera. OH MEJIGHHO MOJM3aeT MO BOJHBIM PACTEHHUSM WM O TMOBEPXHOCTH THA B
IIOMCKaxX HOOBIYH.

Kak yxe ynmoMuHanoce, y OOJBIIMHCTBA OJUTOXET JBIXaHUE KOKHOE, HO Y HEKOTOPBIX
UMEIOTCS CHelHalibHble OpraHbl AbIxaHus — kalOpbl. Cpenu cemeiicTBa Hauaua 00JIaAaTeIsIMU
XKalp SABISAIOTCS BHIBI IIUPOKO paclpocTpaHeHHbIX pojoB Dero u Aulophorus, a Ttakxke
cpaBHuUTENbHO penkuii Branchiodrilus hortensis, nalinenusiii B CCCP Tonpko B OacceitHe peku
AMypa u B 03epe XaHKa.

CewmeiictBo TpyOounuku, mwmm Tyoubununs (Tubificidae), Bkmrouaet okono 130 BugoB
OJIUTOXET, TMOJABIISIONIee OOJBITMHCTBO KOTOPBIX OOMTAeT Ha JHE MPECHBIX BOJOEMOB W IUIIIb
HEMHOTHE BCTpPEYaroTCs B NpuOpexHoil 30He Mopeit. CemelictBo Duxutpennbl (Enchytraeidae)
COJIEP’KUT KaK BOJHBIX, TAK U CYXOIYTHBIX (MIOYBEHHBIX) YEPBEH, IPUUEM TOCIECIHUX OOJbIIe, a
oO1ee KOJIMYECTBO BHJIOB 3TOro cemeicTBa pocturaeT moutu 400. DHXUTpeuapl — HeOOJbIIne
WM METKHEe, MaJONpPO3pavyHbIe YepBH, B OOJBIIMHCTBE CIlydaeB OEIOBaThIC, PEKE KEINTOBATHIC
unu pososarbie. [muHa nx or 2—3 MM 10 40—45 MM, GonbmMHCTBO BHAOB OT 10 10 25 MM.
CerMeHTanusi BeIpakKeHa XOPOIIO, YHCIO CETMEHTOB, KakK MpaBWiio, B mpeaenax ot 25 mo 50, y
HEKOTOpbIX Oosbiie, 10 70—S80. I'na3 Her.

CewmeiictBo ['ammormakcuasl (Haplotaxidae) BkimrogaeT Bcero okono 20 BHIOB BOJTHBIX
onuroxer. M3 3Toro HeOOIBIIOTO CEMECTBA MBI YIIOMSIHEM OJIMH ITUPOKOPACTIPOCTPAHEHHBIN BUJT
— Haplotaxis gordioides.

CewmetictBo JIromOpukynuasl (Lumbriculidae) Bkmtogaer cbitie 60 BumoB. OHU UMEIOT
TOJIBKO KPIOYKOBUAHbBIE IIETUHKH, OJHO- WJIM JBYX3yOuaThle, MO 4 mapbl HAa KaXJIOM CErMeHTe,
Ha4YMHASI CO BTOPOTO.

CewmeiicTBo paubpux nusBok (Branchiobdellidae) — Hebonbiioe u 0o4eHb CBOCOOpa3HOE
ceMeNCTBO, BKIOUaromiee npumepHo 30 J0BOJIBHO MEIKHMX BUIOB. [|eHCTBUTENBHO, BCE BUJIbI
ATOr0 CEMEWCTBA, pacmpocTpaHeHHOro kak B EBpome, Tak m B Asum, CeBepHoil u HOxHOM
AmMepuke, TapasUTHPYIOT Ha kabpax M HA MOBEPXHOCTH TeJlla PA3IMYHBIX BUOB MPECHOBOIHBIX
PaKoB.

CewmeiictBo Hacrosmme noxaeswsie depBu, win JlriomOpunuasl (Lumbricidae).
Bcem xopoiio u3BecTHBI 3eMIIsIHbIC, TN JOXKAEBbIE, UEPBH.

Pon JlennpoGena (Dendrobaena) xapakrepu3yeTcsi IIMPOKO PpAacCTaBICHHBIMU (HE

CONMMKEHHBIMU TIOMIAPHO) MIETHHKAMHU.

3.4. IToaTHun NOSICKOBBIE, KJIacC MUSIBKH.

[Museku (Hirudinea) uMerOT yruiomEHHOE TEI0, OKPAIIeHHOEe OOBIYHO B KOPUYHEBBIC HIIH
3enénple ToHA. Ha nepenHeM M 3alHEM KOHIaX Tejla ecTh npucocku. JnuHa tynosuma ot 0,2 1o
15 cm. Ulynansiia, mapamoauu M, Kak MPaBWIO, MMETHHKH OTCYTCTBYIOT. MycKynarypa pa3BuTa
xoporiro. Bropuunas monocts Tena peaynupoBaHa. J[pixaHne K0KHOE, Y HEKOTOPBIX €CTh XKaOphl.
VY GonbIIMHCTBA MUSIBOK UMEIOTCS 1-5 map rias.

CpoK KM3HU MUSBOK — HECKOJIBKO JieT. Bece onn repmadpoautsl. Sifna oTkiIaabBaloTCs B
KOKOHaX, TMYNHOYHOM CTaJuu HET. bONBIIMHCTBO MUABOK COCET KPOBB y Pa3IMYHBIX KUBOTHBIX, B
TOM 4Hclie YeroBeKa. [TMSBKM MPOKaIbIBAIOT KOXKHBIE MOKPOBBI XOOOTKOM MM 3yOUHMKaMu Ha
YENIOCTAX, a CHEHUAJIBHOE BEIIECTBO — TUPYIOUH — TPEHATCTBYET CBEPTBHIBAHHUIO KpPOBHU.
BelIcacbiBaHME KPOBHM M3 OJHOW KEPTBBI MOKET MPOJOJIKATHCS MECALBl. B KUILIEYHUKE KPOBb HE
MOPTUTCS OYEHb JOJrO: MUSABKU MOTYT JKUTh 0€3 MHIIM Jaxe ABa roga. Hekoropsle musBKU —
XHUIHUKH, HEIUKOM MPOTTIATHIBAIOIINE T00bIY.

[TusBkM OOMTAIOT B MPECHBIX BOJOEMAX, BCTPEUAIOTCS TAKKe B MOpsX W mouse. [IusBku
CITy’KaT KOPMOM JJisl pbI0. MeauuuHCKasi MUsBKa UCIOIb3YeTCsl YETIOBEKOM B JICUEOHBIX IEIISAX.
400-500 BumoB.

Konpyarbie yepBu MpOM30LUIM OT MPUMHUTHBHBIX IUIOCKHX 4depBeil B kemOpuu. IlepBriMu
KOJIbYaThIMM Y€PBSIMHU OBbLIM MHOTOLETMHKOBBIE, JABIINE HAYAJIO MAJOLUIETUHKOBBIM, a 4epe3 HUX
— Y NIUSIBKaM.
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Tuxoxoaku (Tardigrada) — Tum Menkux, ONM3KUX K YIECHUCTOHOTUM MEPBHYHOPOTHIX.
Kopotkoe teno gnmunoit 0,1-1 MM He uMeeT 4€TKoil cermMeHTauuu. YeTbipe mapbl HEUIEHUCTHIX
HOT CHAOKEHBI JTMHHBIMU IICTUHKOBHIHBIMH KoroTkamu. Ha rojoBe ecth nBa rnasa. OcTpbie
CTHJICTBI BO PTY MPOKAJIBIBAIOT 000JO0UYKH BOJOPOCIEH M MXOB, KOTOPBIMU THXOXOJIKH ITHTAFOTCSI.
JIpIxaHue KOKHOE€, KUIIEYHUK TIPSIMON.

M3 OTIOKEHHBIX CaMKaMH SUIl  BBIXOOAT MoJioable TuxoXoaku. 300—400 Bumos
pacmpocTpaHEHbl MOBCEMECTHO B MOPSX, MPECHBIX BoJOEMax M mouBe. HaszeMHbIE TUXOXOIKU
CIOCOOHBI BXOAUTh B COCTOSIHME aHa0n03a, MEPEHOCUTh OXJaxaeHue a0 temmneparypsl —271 °C u
Harpesanue 10 150 °C.

Jexknusa Ne 9 (2 yaca)
Tema: «Tun Mo1IocKH MJIN MATKOTEJIbIE»
1.9.1 Bonpocwbl exknum:

1.1. OcobeHHOCTH OpraHU3aIH, XapaKTePU3YIOIIUE THUIT MOJUTIOCKOB.
1.2. BaxHeimue 4epThl B CTPOCHUU U PA3BUTHH MOJUTIOCKOB, COMIKAIOIINE HX C
KoJb4aThIMH uepBsiMu. Kitaccugukanusi MOTIOCKOB.

1.9.2. KpaTkoe cojaep:kaHue BONPOCOB.
3.1. Oco0eHHOCTH OPraHU3aLNU, XapaKTePU3yolie THI MOJLUTIOCKOB.

BosIbIIMHCTBO MOJUTIOCKOB OOMTAE€T B MOpE, €CTh NPECHOBOJHBIE M Ha3eMHbIE (HOPMBI.
Hexotopsble m1aBaroT, Apyrue BeAyT CHISYMA 00pa3 KU3HU, HO OOJBIIMHCTBO U3 HUX MEMJICHHO
IIOJI3AL0T.

OOmass Mopdo-aHaTOMUYECKass XapaKTepUCTHKa Tuma MOITIOCKH. MOJUTIOCKH — HMITH
msarkorensie  (Mollusca) — Oosblias Tpynna BBICOKOOPTaHU30BaHHBIX —IEPBUYHOPOTHIX,
TPOXO(OPHBIX HEIOMHUYECKUX >KUBOTHBIX. lIpeikamMu MOJUTIOCKOB OBUTH KOJbUYaThIE YEpPBU;
MI03TOMY MATKOTENbIE 00J1a1al0T PAIOM OOIIMX C KOJIbYELIaMU MIPU3HAKOB:

® IepBUYHAs OusaTepaabHas CUMMETPHS

® BTOpMYHAsL MOJOCTh TeJla — I€JIOM, IPOMEKYTKM MEXAY OpraHaMH 3arojHEHbI
[IapEHXUMOM.

® IPOU3BOJHBIC LIEIOMA — OKOJIOCEPCYHAs CyMKa, LIETOMOAYKThI

® CIMPAJIbHBIN, IE€TEPMUHUPOBAHHHBIN TUIT APOOIIEHUS 3UTOTHI

® TpoxodopoodpazHbie TMUMHKH ( Tpoxodopa, MapyCHHUK)

® y [IPEICTaBUTENIEH HEKOTOPHIX MPUMHUTHBHBIX KJIACCOB B CTPOESHUHU OPraHOB IPOSBIIAETCS
MeTamepusl.

Ocob6ennoctu Thna Mosutocka:

® HECETMEHTUPOBAHHOE (AMETAMEPHOE) TEJIO COCTOUT U3 TPEX OTHAEJIOB: IOJIOBBI, TYJIOBHILA
U HOTH.

Ha TOJIOBE PACIIOJIOKEHBI POT, I1a3a, HHOT 1A IyTaJIbLa.

TYJIOBHIIIE COJIEPKUT B ceOe OOIBITMHCTBO BHYTPEHHUX OPTaHOB

HOTa — OpraH JBM)KEHUS, MYCKYJIBHOE MPOU3BOJHOE OPIOIIHOW CTEHKH Tena, (hopMa HOTH
3aBHUCHUT OT 00pa3a >KU3HU )KUBOTHOTO.

® T€JIO TOKPBITO MAHTHUEH (KOXKHAs CKJIaJKa, CBEIIMBAIOIIASACS CO CHUMHHOW CTOPOHBI TEJIA).

® HAapY)KHAsl ITOBEPXHOCTb MAHTHUHU BBIICIACT PAKOBHHY, COCTOSLIYI0 W3 YIJICKUCION
U3BECTH; 1O CYTH SIBJISIOIIYIOCS HApYKHBIM CKEJIETOM M BBIIOJHSAET ONOPHYI0 M 3aILUTHYIO
¢byHKIMU. BBIIENSIOT pakOBUHBI TPEX THIIOB: IETBHYIO, IBYCTBOPUYATYIO U INIACTUHYATYIO.

® ME)KJly MAaHTHEH M TYJIOBHILEM DPACIIONIOKECHA MAaHTHMHASA MOJIOCTh: B HEW pacIojaraercs
MaHTUHHBIA KOMIUJIEKC OPTaHOB.

® TUIICBAPUTENBbHBIA TPAKT pa3JeiI€H Ha TPU OTAEIA!

K IIEPBOMY OTHOCSITCSI pOTOBasI IIOJIOCTb, INIOTKA U MMUILEBON,
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KO BTOPOMY — KEIYAOK U MEYCHb,

K TPETbeMY — 3aJIHSIs KHUIIKA.

NUIIA, TOCTYNAKIIasi B pOTOBYIO I0JI0CTh, U3MEIbYAETCSI XUTUHOBOM TEPKOU (paaysioi).

® Oprasbl JIbIXaHUSI — IEPUCTBIE Ka0PbI (KTEHUANN) JINO0 JETKUE.

® KPOBEHOCHAsI CUCTEMa HE3aMKHYTasi, KpOBb T€UYET HE TOJILKO MO COCYyJaM, HO U T10 JIaKyHaM
U CHUHYCaM, CEPJIE COCTOUT U3 1-2 mpeacepanil v >KeyJouka, epeKauyuBaeT KPOBb U3 MOJOCTH
TeNa K opraHam 1 o0partHo.

®opraHaMM  BBIICTICHUS  cIOyKaT Heppuauu  (MEepPUKAPIUOAYKTHI,  I[EJIOMOTYKTHI
Me30epMaIbHOTO MTPOUCXOKICHHUS)

® HEpBHAsl CHUCTEMa THUIIA OPTOTOH, pa3BHTAa XOPOIIO, COCTOUT W3 OKOJIOTJIOTOYHOTO
HEpPBHOTO Yy3lla, MAapHBIX TaHTIWEB M JABYX IMap CTBOJIOB, CBS3aHHBIX KOMHCCYpaMHU HWIH
pazOpocaHHO-y370Bor0 THma (3-5 map HEPBHBIX TAHTJIMEB, COCAWHEHHBIE MEXIYy COOOMH
KOHHEKTHBAMHU U KOMHUCCYPAMH).

® 3 OpPraHoB YYBCTB MMEIOTCSI OPTaHbl 3peHUs, OOOHSIHHUS, Ocsi3aHud (UIynaiblia), BKyca U
paBHOBECHS.

® MOJUTFOCKA — Pa3/eNIbHONONbIC, peke repMapoAUTHBIE KHUBOTHBIC, PAa3MHOKAIOIIECS
TOJIBKO MOJIOBBIM ITYTEM.

® pa3BUTHUE MPOTEKAET C METaMOP(HO30M

® MOJUTFOCKH TIOAPA3JENsAOTCS Ha JABa noxaruna: noxarunn bokonepsBHble (Amphineura) u
noarun Pakosunnkie (Conchifera).

Kinaccudukamus tuna Mollusca.

MoOITIOCKM — BTOPOW MO KOJMYECTBY BUIOB THIl J>KUBOTHBIX IOCJIE UJIECHUCTOHOTHX.
N3BectHo oxoso 150 000 BumoB MomuttockoB; u3 HUX S50 000 yxe BeiMepau. B tum Bitouarot 7
KJIaCCOB:  OCCMaHIUpHBIE, MOHOIUIAKO(MOpHI, TMaHIUPHBIC, JIONMATOHOTHE, OPIOXOHOTHE,
JIBYCTBOpYATHIE U TOJIOBOHOTHE.

TUIT MOJUTFOCKU, NJIN MATKOTEJIBIE ~-MOLLUSCA

[ToaTun 6oxkoHepBHBIE — amphineura

Krnacc manumpnsie, unn xutonsl — polyplacophora (OKOJIO 1 000 BUIOB)

kinacc becnanuupusie — aplacophora (150 BuaoB)

[Moxkmacc 6opo3muaTodproxue — solenogastres.

ITonxiacc SIMmkoxBocteie — Caudofoveata.

[ToaTun pakoBuHHbIe — conchifera

Kitace Mmonommakogopsr — monoplacophora

Knacc 6proxonorue — gastropoda (OKOJIO 90 000 BUIOB)

[Toaknacc nepennexadepHbie — prosobranchia

Otpsan Kpyroxabepusie — CYCLOBRANCHIA.

Otpsan Koxnoxabepasie — SCUTIBRANCHIA.

Otpsin ['pebenuaroxadbepusie — PECTINIBRANCHIA.

[Toaknacc 3aguexabepubie — opisthobranchia

Otpsn [okpeitoxkabepusie — TECTIBRANCHIA.

Otpspa [Nonoxabepusie — NUDIBRANCHIA.

Otpsan Kpeuonorue — PTEROPODA.

[Tonkiacc nerounsie — pulmonata

[IpynoBuKy, KaTyIIKH, CIIM3HA, TTOTYCITU3HUA, BUHOTPAIHAS YIUTKA U JIp.

Kiace mnactunyaTtokabepHsie, niau aABycTBopyarsie — Lemellibranchia, nnu bivalvia (okomno
20 000 Bu0B)

Hanotpsin [lepsuunoxabepusie — PROTOBRANCHIA.

Hanorpsx Kabepusie - AUTOBRANCHIA.

Otpsan Yauouuasl — UNIONIDA.

Otpsig Mutmiune — MYTILIDA.

Otpsan [Hexktuanasl — PECTINIDA

Otpsa Jlromumauas: — LUCINIDA.

Otpsan Benepuasl — VENERIDA.
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Hanotpsna [leperopoguaroxadepusie — SEPTIBRANCHIA.

Kiacc Jlomaronorue — Scaphopoda

Kiace ronosonorue — cephalopoda (OKOJIO 700 BUJOB)

[Toaxnacc Haytuycer — Nautiloidea

ITonknacc Koneonnen — Coleoidea

Otpsan Kapakarune: — SEPIIDA.

[TepBBIie MOJUTIOCKH MOSIBUIIMCH B KeMOpHH. [10 HEKOTOPBIM JaHHBIM, TIPEIKAMU MOJUIIOCKOB
SBIIAIOTCS TYpOEIUIAPUH, XOTS OONBIIMHCTBO YUEHBIX CUUTAET, YTO OHHU MPOU3OILIN OT KOJIbYAThIX
4YepBeil.

MHoroo0pasue MOJUTIOCKOB

Tun Mommocku pa3fenéH Ha 7 KIaccoB: OeCMaHIMPHBbIC, MOHOIUIAKO(MOPHI, MaHIUPHEIE,
JIOTIAaTOHOTHUE, IBYCTBOPYATHIE, OPIOXOHOTHE U TOJIOBOHOTHE.

becnantnupasie (Aplacophora) MOJITIOCKH MMEIOT 4YepBeoOpazHoe Teno 1m0 30 cM IIMHOM,
LIETTUKOM 3aKpPhITO€ MaHTHEH, pakoBHHBI HeT. Ha OpromnmHO¥M CTOpoHE Y HUX MMeeTcs 00po3/aKa ¢
BaJJUKOM — pYIUMEHTOM HOrH. Hedpuauu OTCYyTCTBYIOT. DTa TpyIna MOJUIIOCKOB —
repMappOIUTHI.

OnuH W3 JABYX MOJAKIJIACCOB — OOpO314aTOOpIOXHME MOJUIIOCKM — OOMTAlOT B MOpSAX Ha
rryouHe ot 15 M 110 4 kM. OHM 3apBIBalOTCA B W OO *KUBYT Ha Kopautax. 250-300 BumoB.

Mownomnakodops! (Monoplacophora) — MOpck#e, MPEUMYIIIECTBEHHO HCKOIAeMbIe (POPMBI.
['onoBa u HOra MOTyT BTATMBATHCS B PAaKOBUHY MbIIIIAaMU. [Ipimat 5—6 nmapamu nmepucThiX xaop.
Cepaue cocrout M3 2 xenyAaoukoB W 4 mnpencepauil. HepBHas cucreMa BKIIIOYAeT YETHIPE
MIPOJIOJILHBIX HEPBHBIX CTBOJIA, CBS3aHHBIX OKOJIOTJIOTOUYHBIM KOJIBLIOM.

[Teprogom pacuBeTa mMoHoOIUIakodop ObLTO BpeMs ¢ kemOpust mo neBoH. J[o HacTosmiero
BpeMeHU coxpaHuics 1 poa ¢ 8 Bumamu.

B xnacc nmannupHbeix mosuntockoB (Polyplacophora) Bxomut oxosno 1000 BHAOB MOpCKHX
JIOHHBIX JKMBOTHBIX, BCTPEUAIOLIMNXCSI BO BCEX MOPSAX, B OCHOBHOM, Ha MeJKOBojbe. [laHIupHbBIE
MOJLTIOCKH OOMTAIOT Ha KAMHSIX M CKallaX U MHUTAIOTCS BOAOPOCISAMHU U AeTpuTOM. HekoTopsie u3
HUX YHOTPEOSIOTCS YETOBEKOM B MHIILY.

[Ipononrosaroe teno nnuHoit 0,5-30 cM pa3aeneHo Ha ToJOBY, TYJIOBHIIE U HOTY, KOTOPOU
MaHIUPHBIE MOJUIIOCKM MpHCAchIBalOTCA K cyOcTpaTy. CnHMHHAs CTOpOHA TYJIOBMILA MOKpPHITA
PaKOBUHOM, COCTOSIIEH U3 BOCBMHU IMUTKOB. OpraHbl ABIXaHUS — KAOPhI, CEPALIe COCTOUT U3 ABYX
npencepanii U OJHOTO >Kelnyaouka. M3 opraHoB 4UyBCTB MMEIOTCS TJla3a, PAcloOXKEHHbIE Ha
CIMHHOM TOBEPXHOCTU TE€Na, W OpraHbl OCSI3aHMs. DBOJNBIIMHCTBO MAHIMPHBIX MOJUTFOCKOB
Pa3esIbHOMOIIBI ¢ HAPY>KHBIM OIJIOJIOTBOPEHUEM; PA3BUBAIOTCS C METaMOP(Oo30M.

Teno nomaronorux (Scaphopoda) MOJITIOCKOB 3aKJIIOYEHO B PAKOBUHY, IOXOXYIO Ha
ouBenb. JlnuHa Tena 0,4-25 cMm. Ha KoHIIaX pakOBHHBI HAXOJATCS OTBEPCTHS; Yepe3 NepeaHee u3
HUX JIOMAaTOHOTHME MOTYT BBIJIBUTaTh HapyXy ToOJIOBY W Hory. Haja ocHOBaHHMEM TOJOBBI
pacrojoKeHbl JIOBYME UIyMaiblla, CIy)Kallue JUIsl OCs3aHUs M 3axBaTa MUIIM (B OCHOBHOM,
dopamunudep). OTH MOJUIIOCKH Pa3lIeIbHOIONBI;, OIUIOAOTBOpPEHHE HapyxkHoe. W3  sifia
MOSIBJISIETCA TIJIaBaromias TNYMHKA.

Oxomno 600 BUIOB BEAYT pOrOIIMi 00pa3 *KU3HU B MOPSIX Ha pa3IMYHOM ri1yOouHe (10 6 KM).

3.2. BaxkHeiinue 4epThl B CTPOEHHH M PA3BUTHH MOJJIIOCKOB, COJTMKAIOIIME UX €

KOJIbYaTbIMU YepBsiMu. Kitaccupukauus MOJLIIOCKOB.

PakoBuna aByctBopuathix (Bivalvia) MOJIIOCKOB COCTOMT M3 JIBYX CTBOpPOK,
OXBaTBIBAIOIINX TEJIO MOJITIOCKA ¢ O0KOB. CO CTOPOHBI CIIMHBI CTBOPKHU CBSI3aHBI MEXKIY COOO0M
9JIACTUYHOU IEPEMBIYKOM — JIMTAMEHTOM, a U3HYTPHU — MBIIIIAMHU. Y TONIIEHHBIA CIIMHHOW Kpan
CTBOPOK HECET BBICTYNBI, OOpa3ymoImue 3aMOK. PakoBMHa uMeeT pa3Mepbl OT HECKOJIBKUX
MUJUTUMETPOB JI0 JACCSITKOB CAHTUMETPOB. [ MraHTCKasi TpuaakHa BbIpAacTaeT B ANUHY 10 1,5 M, a
Macca 3TOro )UBOTHOTO MOKeT peBocxoauTh 200 kr. TpumakHa MOKET KUTh J0 CTa JIET.

l'onoBa y OBYCTBOPYATHIX MOJUTFOCKOB OTCYTCTBYET — 3TO PE3YJbTAT MPUCIOCOOJICHUS K
cuasdemMy o0pasy ku3Hu. [lo 3TOM ke mpuumHe c1ab0 pa3BUTHI OPTaHBl YYBCTB: €CTh OPTaHbI
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OCsI3aHUs, PaBHOBECHS (CTATOLMCTHI), XeMopeuenTopsl (ochpanum Ha xabpax). Y HEKOTOPBIX
uMeroTcs rnasa. Ha OpromHoi cTOpoHE Tena ecTh Hora, clyKamias Jis TNPUKPEIUICHUsS K
cyoctpary. Opranbl JAbIXaHUSI — JBOSIKONIEPUCTBIE XKaOpbl (y HPUMUTUBHBIX GopMm) IHOO
xabepHble T1acTUHKH. Cep/lie COCTOUT U3 HKey0uKa U ABYX Mpeicepauil.

UyxepoHoe Teno (Hampumep, MECUMHKA WM [apa3uT), MOMaB B PAKOBHUHY, pa3/ipakaeT
MaHTHIO, U Ta MOCTENEHHO OOBOJIAKUBAET €0 CIOSIMHU MEPIaMyTpa, COCTOSILET0, B OCHOBHOM, M3
VIIEKUCIOro Kanblus. VIMEHHO TakuM 00pa3oM B paKOBHHAX OOpa3yeTrcs >KeMUyrT, IICHSIIUNCS
KaK JparoleHHblil kaMeHb. B HacTosmee BpeMs 00JbIIoe KOJTUYECTBO KEMUYTa «BhIPAIIMBAIOT>» B
MOJLTIOCKAaX Ha MOPCKUX (hepmax.

Kiace m3Becren emé ¢ kemOpus. Okono 150 cemeticts u 20 000 BumoB. JIBycTBOpUaThIe
MOJLTIOCKH, OOWTaloNue B MOPCKMX W TPECHBIX BOJAaX, MUTAIOTCS IUTAHKTOHOM M JIETPHUTOM,
GbubTpys BOAy CKBO3b CU(OHBI B 3a/IHEN YacTHU pakOBUHBL. HekoTopsie cBepAT TBEPABIE TTOPOIbI
U JepeBo (MpU TIOMOIIM OCTPBIX 3yOUMKOB PAKOBUHBI WIJIM PACTBOPSIS MOPOAY BBIIACISIEMON
kucioToi). KopabenbHbIil YyepBb MOBPEKIACT THUINA KOpaOJjeH W MUPCOB, MpOTAayMBas B HHUX
JUIMHHBIE XOJABbl. HEKOTOphIX JBYCTBOPYATHIX MOJUIIOCKOB (YCTpHIl, MHUIUH, TPeOCHIKOB)
yHOTPEOJISIOT B MHIITY.

PakoBunbl Oproxonorux (Gastropoda) MOJUTFOCKOB 3aKpy4Ye€HBI B CIHPadb W OTIWYAIOTCS
OoipIM pazHooOpazreM (HopMbl. Y HEKOTOPHIX MOJUTFOCKOB PaKOBHHA MOTPYXKEHA BHYTPh Tela
WIN OTCYTCTBYeT BooOmie. Ha ronoBe ecte mapa miynanen ¢ ria3amMu. B xone 3Boironuun
OpIOXOHOTHE MOJUTIOCKH TMTOTEPSUTH ABYCTOPOHHIOIO CHUMMETPHIO. ¥ MHOTHUX BUJOB CHMMETPHYHBIC
OpraHbl, pacHoJIO)KEHHbIE B MPAaBOW 4YacTU Tena, peAyuupoBaiach. YacTe BHIIOB HMEIOT
cBoeoOpa3Hoe JIErkoe — MOJIOCTh, 3alOJIHEHHYI0 BO3AYXOM MIIM BOJOW C pacTBOPEHHBIM B HEM
kucnopoaoM. BerpedaroTes kak repMadpoIuThl, TaK U pa3ieidbHOIONbIE POPMBI.

BonbmmHCTBO OPIOXOHOTUX MOJUTIOCKOB MUTAIOTCS PACTCHHUSIMH WU IETPUTOM. XHUIHBIC U
napasutuueckue (opMbl AOBONIBHO pefku. CepHasi KUCIOTa B CIIOHE TO3BOJIET XUIIHUKAM
PacTBOPSITH PAKOBUHBI M MMAHIUPH TOOBIYU. YKYC HEKOTOPBIX BUIOB SITOBUT.

Paznuunble BUIBI Kiacca 0OMTAIOT Ha cymie (OT adbMUHCKUX BBICOKOTOPUH M TYHIPHI 10
TPOMUYECKUX JIECOB M NYCThIHb) W B Bojae. Ha3zeMHble yIWUTKH, KUBYIIME HECKOJIBKO JET,
MEPEHOCAT 3UMY B 3aKyHNOPEHHBIX CIM3bI0 HOpKax B crsiuke. Boanbie (GoOpMbI MOI3ai0T MO JIHY;
HEKOTOPBIE BXOJST B COCTAB IUIAHKTOHA, IEPEMEIAICh TPU MOMOIIM BUAOU3MEHEHHOHN B IJIABHUK
WU KWJIb HOTH. TUNWYHBIA TPECHOBOIHBIN MPEICTAaBUTEIb — NMPYNOBUK. PakoBuHbI hapdopoBoit
YIUTKA Kaypy UCTOJIh30BANACh BO MHOTHX CTpaHaxX B KaueCTBE MOHET, a U3 MypeKca J0ObIBaIN
KpacHyl0 U (UOJIETOBYIO Kpacku — mypryp. CIOu3HH — BpEAUTENH CEIbCKOTO XO3SHCTBA.
Bunorpagnast ynutka ynorpeOisiercss uenoBekoMm B mumy. Oxonmo 40 000 (o HEKOTOPHIM
JaHHBIM, Oojee cTa ThICSY) BUIOB JEJNATCS Ha TpU TMOJAKIAcca: mepeaHexadepHbIe,
3amHexabepHble W JIETOYHBIC. BbIMepINe TracTpoOmoJIbl H3BECTHBI C KEMOpHUS WM Jaxe
npotepo3os; 15 000 BuaoB.

Knacc romnoBonorue (Cephalopoda) — Hambonee BBICOKOOPTaHM30BaHHAs TIpyIa
MOJUTIOCKOB. ['omtoBa ué€tko o6ocobieHa. Yacte HOoru npeBpaTuiachk B 8 win 10 nrymaner («pyk»),
OKpyXarmmux poT. Ha KoHIe mrymanen, KOTOPBIMH >KMBOTHOE XBaTaeT H0OBIYY, HMEIOTCS
MIPUCOCKH, HEPEAKO CHAOKEHHBIE POTOBBIMU KpIoUuKaMH. Bo pTy pacronokeHbl MOIIIHBIE POrOBbIE
YENIOCTH, HaOMHUHAIoIuMe KitoB nomyras. C ero noMomibio rojIOBOHOTHE Pa3phIBAOT MUILLY, a
3yOUMKH paAyibl MepeTuparoT €€ B Kamuiy. J[eao B TOM, YTO MO3T 3TUX MOJIIIOCKOB CO BCEX
CTOPOH 00CTYITaeT MUIIEBO/I, HE TTO3BOJISISI 3arJaThIBATh KPYITHBIE KYCKH ITHIITH.

OcTaTkd pPakoOBUHBI HHOTAA COXPAHAIOTCA IOJ KOXEMl B BHAE POTOBOM IJIACTUHKU;
HapyXHasi pakoBHMHAa OblJa B OCHOBHOM Yy BbIMepmux ¢GopM. EXMHCTBEHHBIMH Cpeau
COBPEMEHHBIX T'OJIOBOHOTUX, /10 CUX MOpP COXPAHUBIIMMH HAPYKHYIO CIUPAIBHYIO PaKOBHHY,
SBIITIOTCST HAYTIITYChl. KpOBEHOCHAs crcTeMa pa3BHTa XOPOIIO; KPOBb UMEET TONIYyOYI0 OKpPacKy
M3-32 BXOJSIIEro B COCTAaB JPUTPOLMTOB TeMoluaHuHa. J[IplmaT rojioBOHOTHE >Kabpamu,
HEKOTOPBIE CIIOCOOHBI K MPOJOKUTEIFHOMY MPEOBIBAHUIO Ha CyIIe (HECKOIBKO YacOB HIIM JTaXe
nHel) O6maromaps 3armacéHHON B MAHTHITHOM MTOJIOCTH BOJIE.

Y BXOJa B MaHTUHHYIO TOJOCTh MMEETCS BOpPOHKAa (CHU(OH), MPEACTaBISIOmAas co0oit
BTOPYIO 4acTh BUJIOM3MEHEHHOW HOTW. biaromaps peakTMBHOW CuUJe, BO3HHMKAIONIEH 3a CUET
BEIOpaceiBaeMON M3 HeE HazaJg BOJbI, KUBOTHOE [BIIKETCS 3aJHUM KOHIIOM Tela BIEPE.
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CoxpallieHrs MBI TPOUCXOIST C OUYEHBb OOJBIION YaCTOTOM, YTO 0OECIIeUnBaeT PaBHOMEPHOCTh
JNBUKEHUS. DTO JOCTUTAETCS, B YACTHOCTH, BBICOKOM IPOBOJMMOCTBIO HEPBOB — Y HEKOTOPBIX
KalbMapoB HMX TOJIIMHA AOCTUTaeT 18 MM. Y KambMapoB OblIa 3aperuCcTPUpPOBaHA CKOPOCTh
nepeABmKeHUss 55 KMm/4. [0JIOBOHOTHE TaKXe MOTYT IUIBITh, TOMOTras cebe IynaibllaMu.
HekoTopsie kanbMapsl, BRITAIKHBAS U3 cU(OHA BOAY Y TOBEPXHOCTH MOPS, MOTYT IMMOJHUMATHCS B
BO3/1yX Ha HECKOJIBKO METPOB.

Opranbl 3peHUs] COBEpUIECHHBI. [71a3a, MOXO0XUE Ha YEIOBEYECKHE, MMEIOT XPYCTAIUK U
CeTYaTKy; y TMTaHTCKMX KalibMapoB MX BenuunHa mnpesbimaeT 40 cM. Ha nimaBHHMKax ecte u
MUHHATIOPHBIE TepMoOJIOKaTopbl. Ha BHyTpeHHEH MOBEPXHOCTH IIyHajlell M Ha MPUCOCKAX
COCpPEIOTOYEHBl YYBCTBUTENIbHbIE OpraHbl OOOHSHUS (WM BKyca). Pa3BuUThIM opraHam
COOTBETCTBYET OOJIBIION TOJOBHOM MO3T.

J171s macCUBHOM 3alllUThI OT BPAaroB UCIOJIb3YETCsl aBTOTOMUS (TOJIOBOHOTHE «OTOPAChIBAIOT»
LIyTablia, 32 KOTOPbIE UX CXBATWJI Bpar) U BBIMPBICKUBAEMbIE B CTOPOHY YEPHUJIbHBIE 3aBECHI,
BO3MOXKHO, si10BUThIe. Kpome Toro, paccestHHbIE IO KOXE ClielnaibHble KJIETKU — XpoMaTo(opsl 1
HUPUIAUOLMCTBl — MO3BOJIAIOT U3MEHSTH I[BET Tela, «IOJICTPAUBAACh» I0J] OKPYXKAIOLIYIO0 Cpeay.
HekoTopsie rojoBoHOrHe CIOCOOHBI K JIIOMUHECIICHIINH.

['omoBoHOTHME MOTYT BBIpAacTaTh OO TUTAHTCKUX pa3MepoB — 18 M m Oombmie (WX Macca
MOXET JOCTUraTh HECKOJbKUX TOHH). M3BECTHbI MHOTOYHMCIIEHHBIE PAcCKa3bl O TUTAHTCKUX
cnpyTax (KpakeHax), IkoObl YBOJIAKMBAIOLIMX MOPCKHE Cy/la Ha JIHO.

Bce ronmoBonorue paszaenbHomnonsl. CaMilbl OCBMUHOTOB MEPEHOCIT CIIEPMY B MAaHTUHHYIO
MOJIOCTh CaMKH OCOOBIM IIyMajblleM — TEeKTOKOTWJIeM. YacTo OHO OTpbhIBaeTcsi OT Telna u
CaMOCTOSITENILHO TUIaBaeT B MOMCKax caMKu. CamMka 0OBIYHO BHICHIKMBACT SIIa, MHOTIA COOPYKast
THe3/1a.

l'onoBoHorue oOWTaOT B MOpSX (BIUIOTH JO TIIYOMHBI S KM), MpeanouuTas TEIUIbIE
BOZ0EMBI. OTHU (POPMBI JKUBYT CpelId MPUOPESIKHBIX CKaJl, APYTHE — HA OOJBINX TiyonHax. OqHu
[JIaBalOT B TOJILE BOJBI, APYrHe MOJ3AI0T MO JHY. [IpakTuuecku Bce — XUIIHUKH, MUTAIOLIUECS
pBI0OIi, pakooOpa3HbIMH, IPYTMMH MOJUIFOCKaMU; OOBIUY JIOBAT MIyHalbllaMH, YMEPUIBISS e&
CEKpETOM SIJOBUTHIX kKen€3. MHOrue TrojoBOHOTHE (KajdbMaphl, KapaKaTUIbl, OCbMHHOTH)
ynotpeOnsoTcs uyeroBekoM B muiny. Kiacc pmenuTcss Ha J1Ba MoOJKjacca: 4YeThIpEXxskaOepHbIe
(BpIMEpIIME aMMOHUTHI W E€AUMHCTBEHHBIM COXPaHMBIIMICSA celYac poJx HAyTWIYChl) U
nBY)XabepHble (KapakaTWIlbl, KaJbMapbl, OCbMHHOTH M BbIMepiiue OeiaemMHuUTHI). Oxosno 600
COBPEMEHHBIX BHJIOB.

[Ilynaneuessie

Bce wuwerblpe THma LIynanblEBbIX — BTOPUYHOIOJIOCTHBIE JKUBOTHbIE. OHHU OOBIUHO
OTHOCSITCS. K TEPBUYHOPOTHIM JKHUBOTHBIM, XOTS HMMEIOT sl OCOOECHHOCTEH BTOPHUYHOPOTHIX.
PaccMoTpuM 3T TUIIBI ITO OYEPENIH.

Mmanku (Bryozoa unu Ectoprocta) — Mopckue cuisyve XUBOTHbE. KoloHMM MIIaHOK
COCTOAT W3 MHUKPOCKOMUYECKUX OCOOEH JUIMHOW 10 3 MM, 3aKIIOY€HHBIX B H3BECTKOBYIO,
XUTHHOBYIO WJIU CTYJIEHUCTYIO 000y0uKky. Uepe3 oTBepcTHe B €€ CTEHKE MOXKET BBIIIBUTATHCS
MepeAHss 4acTh Tejla C BEHUYMKOM Inynanen. VX nBukeHHue co3JaéT TOK BOJbI, MIPUHOCIIIEN KO
pTYy Menkui miaHkToH. OIHM KOJOHMHM MIIAHOK MMEIOT (OpMYy KYCTOB U JCPEBHEB, IPYyTHE —
KOMKOB M KOpoueK. HeKoTopble KOJOHMH NOX0XHU Ha MOX, OTCIOJa U IIPOU30IILI0 HAa3BaHUE THIIA.
[1nomans KOJTOHUM MOKET JOCTUTaTh KBAAPATHOIO METpa.

B cBa3u ¢ cuasumMm oOpa3oM KM3HM BCE OpraHbl MIMAHOK ympoineHbl. [letmeobpa3Hbrii
KHIIIEYHUK 3aKaHYMBACTCS aHAJLHBIM OTBEPCTHEM, JISKalIMM BHE JIododopa (Koiblia IIymnanerr).
XKuakocTb BTOPUYHOM TMOJOCTH BBIMOJHSET (YHKIUU KPOBH; BBIJCIEHUS CcOOUparoTcs B
daronuTax M BBIBOAATCS Yepe3 KHIICYHHWK. JIpIXaHWE OCYIIECTBISETCS dYepe3 IIynaiblia |
IMOBEPXHOCTH Tena. HepBHas cucteMa COCTOUT U3 OJHOTO TAHTJIUSA U OTXOASIINX OT HETO HEPBOB.

PasmuOxkeHMe monoBoe u Oecronioe, mpuuéM OOJBITUHCTBO MITAHOK pa3aenbHOnobl. OceB
Ha JHO, JIMYMHKA MPHUKpEIUISeTcsl K cyOcTpaTy M NMOYKOBaHMEM Ha€T Haydajlo HOBOM KOJIOHUHU.
OtnenbHble 0COOM KHMBYT HEJOJAr0. B KONOHHMSIX MIIAHOK HAOMI0OJaeTcs MOIMMOpP(U3M: ecTbh
0co0H, ciyXKallye AJis 3alUThl KOJOHUHU, OYUCTKH, YKPETICHUS.

MuiaHky IMIHMPOKO pPacHpoCTpaHEHbl B MPECHBIX BOJAX U MOPSX, OT IMOJOCHI MPUJIMBA 0
rryouasl B 300 M (HekoTopele — a0 riayouHbl B 6 km). JIpeBHme wmmanku (okoso 15 000
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BBIMEPILUX BHJIOB) M3BECTHBI C KEMOPHs; B HACTOALIEE BpeMsi HACUUTHIBAIOT 0Koyio 4500 BUIOB,
paznen€HHbIX Ha 2 Kiacca (10 crmoco0y pa3MHOXKEHHS W 00pasy XKu3HH). MIIaHKaMu YacTo
oOpacTaeT AHHUIIE KOpabJiel, YTO MelIaeT HOPMAJIbHOMY CYJIOXOJICTBY.

®oponuasl (Phoronida) — mopckue xkuBoTHble anuHoi ot 0,5 1o 40 cM, Ha3BaHHbBIE OJIHUM
W3 JMUTETOB erunerckoil O6ormaun Hcunmpl. UepBeoOpasHoe Teno HE pa3leieHO Ha CETMEHTHI.
@DOpOHU[IBI KUBYT MOOJAMHOYKE B CEKPETHUPYEMBIX XHUTUHOBBIX TPYOKaX, MOTPYKEHHBIX HUKHUM
KOHIIOM B WJI uin Tiecok. Kpait mododopa HecéT TBONHOM Psii pECHUYHBIX ITyTMaJIell, 3arOHSIOIINX
B poT numry. @opoHU bl UMEIOT 3aMKHYTYIO KPOBEHOCHYIO CHCTEMY U TMEeTIe00pa3HbIi KUIIICUHUK.
Opranamu BbIIEIEHUS CIYXUT Mapa Mmetanedpuanes. /[pixaTebHON CUCTEMBI HET.

DopoHUIBI pa3/IeIbHONONBI, U3 SHIA BEIXOIUT JuunHKa. OKoso 20 BUIOB.

[Tocnennmii Tum mynanblieBbix — TwiedeHorue (Brachiopoda) — Menkuwe oaMHOYHBIC
KMBOTHBIC, TOXOXKHE Ha JBYCTBOPYATHIX MOJUIIOCKOB. BemyT cupsumii oOpa3 »xu3nu. Teno
MOKPBITO HM3BECTKOBOM PAKOBUHOMW, 3aJHHE Kpas KOTOPOW COeAUHAOTCA Mblien. [lepenuss
9acTh PAaKOBUHBI 3aHATA pa3pocmuMcs 10PpodopoM B BUIE OTPOCTKOB, HA KOTOPBIX PACIIOJIOKEHBI
Hrynaiblia ¢ pEeCHUYKaMH, 3arOHSIONINE B pOT BOJAY C MUTATeNbHBIMU yacTUIlaMu. MiMeeTcs cepie
Y KPOBEHOCHAs CUCTEMA, a TAK)KE OKOJIOTJIOTOYHOE HEPBHOE KOJIBLIO.

Bpaxuomnons! paznensHomonbl. CBOOOIHOIIIABAIOIIAS IMYMHKA TPUKPETIISETCS K CyOCcTpary,
MpeBpaliasich BO B3POCIYI0 0COO0b.

Coxpanunocs okoso 300 BUAOB IMJIEUYEHOTHX, BBIMEPIIUX BUAOB M3BeCTHO okoio 12 000.
OHu NoSIBUIIMCH B KEMOPHUM UM JOCTHUIJIIM PAcliBETa B OPAOBUKE; Ha pyOeke Majeo30s U Me3030s
OOJIBIIMHCTBO BUIOB BEIMEPIIH.

K mynanpueBsiM B mociieHee BpeMsi OTHOCAT €II€ OAMH TUIl KUBOTHBIX — KaMIITO30€B.
Kamnrozon (Kamptozoa) mnm BHyTpunopommuesslie (Entoprocta) — Menkue, Kak IpaBuio,
KOJIOHHAJIbHEIE KUBOTHEIE INHOM OT 1 MM 110 1 cM. Teslo cCOCTOUT U3 YalleykHy, 3aKII0Yarollel B
cebe Bce OpraHbl )KUBOTHOTO, M THOKOTO CTEOENbKa, IPH MOMOIIKA KOTOPOTO OHO MPUKPEIUIIETCS K
CcyOCTpaTy WIJIM CTOJIOHY — CTENIOIIEMYCsl CTBOJY KOJIOHMH. POTOBOe M aHalbHOE OTBEPCTHS
OKPY’KECHBI KOJBI[OM MIyIajel Ha OKPYriaoM Beipocte — jododope. [Ipu momommu pecHUYeK Ha
Hynanbliax )KHUBOTHOE 3arOHSET B POT BOJY C MUTATEIbHBIMU YaCTUILIAMHU.

BonbmMHCTBO KaMIITO30€B Pa3AesIbHOMNObI, ¥ CAMOK €CTh BBIBOJIKOBAsi CyMKa, B KOTOPOM
OILIOJIOTBOPSIOTCA SiIa U pa3BUBalOTCs TUYMHKU. ViMeeTcs u Oecrionoe pa3MHokeHue. Pa3zButue
compoBoXxmaercss Meramopdo3om. Kammro3zom THUTAIOTCS  JETPUTOM U BOJOPOCIISIMH;
OOJIBIITMHCTBO U3 HUX — 00UTaTEeM MOPS (0OBIYHO B IpUOpekHOM mosioce). Okoino 150 BuaoB.

Jlexkmusa Ne 10 (2 gyaca)
Tema: «Tun 4ieHHCTOHOTHE»
1.10.1 Bonpocsl JieKOuu:
1.1. BakHeiime MOATHUIIBI U KIIACCHI )KUBOTHBIX, O0BETMHSIEMBIE B TUIT WICHUCTOHOTHE.
1.2. OcobeHHOCTH OpraHu3aliy, XapaKTepH3YIOIie TUI WIEHUCTOHOTHE, CTPOSHUH CUCTEM
OpraHoB.
1.3. PazmHoxenue u pazputue. [I[pakTrueckoe 3Ha4YCHHUE.
1.10.2. KpaTkoe cojep:kaHue BONPOCOB.

3.1. Ba:xxHelmue MOATHIIBI U KJIACCHI JKHBOTHBIX, 00beIMHsIEMbIE B THII
YJIEHHCTOHOTHE.

UJIeHUCTOHOTHE — 3TO CaMblil MHOTOYMCIICHHBIA TUIl BO BCEM JKUBOTHOM LapcTBe. OqHUX
TOJIbKO HAaCEKOMBIX B MHUpE HAaCUMTHIBAETCs 0ojiee MUJUIMOHA BHUIOB, @ IOMUMO 3TON T'PYMIBI K
TUIYy OTHOCATCS €Illeé TaKue MHOTOYHUCIICHHBIE KIJIACChI, KaK pakooOpa3Hble, MayKooOpa3HbIE,
MHOTOHOXKH U Jp. Cpellu 4IeHUCTOHOTHX MOSABISIOTCS TEPBhIE U €IMHCTBEHHBIEC TPYIIHI B PSIY
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0eCrO3BOHOYHBIX, OCBOMBILIHUE BO3AYIIHOE MPOCTPAHCTBO (IIPEACTABUTENM KJacca HACEKOMBIE),
MMEIOIUE XOPOIIO Pa3BUTHIE KPBLIbS U aKTUBHO IepeMelaromuecs B Bo3ayxe. C yBepeHHOCTBIO
MOXHO CKa3aTh, YTO PacUBET YWICHUCTOHOTUX IPUXOJUTCS IIPAKTUYECKH Ha Haule Bpems. Uewm ke
obecrieyeHo Takoe mnpougeTaHue? Kakue npu3Haku MO3BOJISIIOT 3TUM >KMBOTHBIM CTOJIb AaKTHBHO
3aceNATh pa3NuyHble MecTooOuTanus? [y mpencTaBuTeNel THNA YWICHHCTOHOTHX XapaKTEPHBI
ClIeAYIOIIME 0COOEHHOCTH OpraHu3altu:

1. Teno nmoapas3feneHo Ha psJl CETMEHTOB, T. €. XapaKTEpHAa METAMEPHOCTb CTPOEHHUS, HO B
OTIMYHME OT KOJIbYATBIX YEpPBEH, OTU CErMEHTBl HE OJHOPOJHBI — OTO TaK Ha3blBacMas
rerepoMepHas (rerepoHomHasi) meramepus. llepenHuil oTznen Tenna WIEHHCTOHOTMX, HECYLIUN
OpraHbl UyBCTB M KOHEUHOCTH JJIsl 3aXBaTa IUILM, HA3bIBAETCS TOJIOBOM (CErMeHTHI, 00pa3yrollye

rOJIOBY, CJIMBAIOTCS B €AUHYIO MOHOJIMTHYIO CTPYKTYPY), CPEIHUH — HECYIIUN XOIUJIbHBIE
KOHEYHOCTH — IPY/IbIO, a 33 JHUI — OPIOIIKOM.
2. XapakTEepHO HaJIM4Yu€ IUIOTHOTO HApYKHOTO IOKpPOBa (IK30CKeNeTa) — KYTHKYJIBI,

00pa30BaHHOIO B OCHOBHOM XHMTHHOM M IOKPBITOTO CBEPXY BOAOOTTAJIKHUBAIOIIMM BOCKOBBIM
cinoeM. braronapsi HaTUYKUIO TaKOro MOKPOBA, ITU KUBOTHBIE MEPBBIMU U3 BCEX MPECTABUTENECH
YKUBOTHOTO LJapCTBA CMOTJIM 3aCEIUTh NPOCTPAHCTBA CYIIU B JE€BOHCKOM IEPUOJIE MAJICO30MCKON
3phI (cM. pazaen “EcTecTBeHHas HCTOPUS Pa3BUTHS KU3HU HA 3eMJie”).

3. KoneuHoctu wu3-3a pa3BUTHS IUIOTHOTO TOKPOBA HUMEIOT UJIEHUCTOE CTPOEHUE,
npenacTaBisisi co00il cUCTeMy MOJBHM)KHO COWIEHEHHBIX JIPYr C APYrOM pbIYaroB (OTAENbHbBIE
YJIEHUKH KOHEYHOCTEH COEAMHSIIOTCS MKy COOO0M MOCPEICTBOM CYCTaBOB).

4. KOXHO-MYCKYJIBHBIM MEIIOK, CBOMCTBEHHBIN ISl MPEABIAYIIUX TPYNI — PEeIyHUPYETCA
(ckopee BCEro 3TO CBSI3aHO C MOSIBJIEHUEM IUJIOTHOIO HApYKHOro MOKpoBa). K BHyTpeHHEH
MTOBEPXHOCTH IK30CKENETa MPUKPEIUIAIOTCS MyYKU TOMEPEYHO-NOIO0CATHIX MBI — IOSBICHUE
MYCKYyJaTyphl JTOTO0 THUNA OOECIEYMBACT YBEIMUYCHUE TMOABM)KHOCTH UICHHCTOHOTHX |
YBEIMYEHUE CKOPOCTH MX IMEPEABMKEHUS B NPOCTPAHCTBE, MO CPAaBHEHHIO C JPYTUMHU
opranuzmamu. [ maakas MycKynaTypa 4aCTUHYHO COXPaHSETCA.

5. B cBs3u Cc pa3BUTHEM MPOYHOTO SK30CKEJETa IeJIOM (MM BTOPUYHAS TOJIOCTH TeEJa)
yTpauyuBaeT OMOPHYIO (PYHKIHIO.

6. IlomocTe Tenma y 4YIEHHCTOHOTHX CMEIIaHHas (T. Ha3. MUKCOIIENb); OHAa oOpasyeTcs B
pe3yibTaTe CMEUIEHUs MEePBUYHOW M BTOPUYHOM MOJIOCTH Teja BCIEACTBUE HEOTHOPOAHOCTU
CerMEHTAllMd U OOBEAMHEHUS CETMEHTOB B ()YHKIMOHAJIBHBIE TPYNIUPOBKH (OTAENBI Tela CM.
BhIIIIE 1I.1.).

7. V3-3a TOTO, 4TO HK30CKENET 001a/1aeT 3HAYUTEIbHON KECTKOCTHIO, POCT YJICHUCTOHOTHUX
BO3MOXXEH TOJILKO BO BpEMS JIMHBKH, KOTJla MPEKHHUI MOKPOB YK€ COpOIeH, a HOBBIA — eIIe
MATKUHI U OJJAETCS PACTSKEHHUIO.

8. HepBHast cucrtema mpezacraBieHa JIMOO OPIOIIHOM HEPBHOH LEMOYKOM, JINOO OPIOIIHOM
HEpPBHOM “NecTHULICH” (Y MPUMHUTUBHBIX TPYIII).

9. KpoBeHocHas cuctemMa He3aMKHYTa, UMEETCs IPOCTO YCTPOEHHOE Cep/ILe.

10. Opransl AbIXaHHSI MOTYT ObITh TPEX OCHOBHBIX THUIIOB: 5Ka0pBbl, JIETKUE U TPaXEu.

11. BeigenurenbHas cUCTEMa MPEJICTABIIEHA MAJbIIUTUEBBIMU COCYAaMU M MpUIATKaMU
cCpenHell KWUIIKW; MeTaHe(pUAMU BCIEACTBHE HEOJHOPOJHOM CEerMEeHTAallMM Tejla YacTUYHO
peayLHpPOBAHBI.

B nacrosimiee Bpems u3zBecTHO 0koJio 1 muiH 200 ThIC. BUJIOB YJIEHHCTOHOTHX, U3 HUX HA
JIOJII0 HACEKOMBIX MpUXOoauTcst Oonee | MuH BuAOB. THUI YJICHHCTOHOTHE JEIUTCS HA YETHIPE
MOATHINA, KAXKAbIA U3 KOTOPBIX BKJIKOYAET OJUH UM HECKOJIBKO KJIACCOB:

- IOATHIT TPHJIOOUTOBBIE (KITacC TPHIOOUTHI) — MOTHOCTHIO BBIMEPIIIAS TPYIINA;

- TIOATHUI XEJNHIEpPOBbIE (KJIACChl MEYEXBOCTHI, MAayKOOOpa3Hble U PAKOCKOPIHOHBI,
MPEACTABUTENH MOCIEAHETO KIIacca BEIMEPIIN);

- TIOJTHUTI )a0poapIIIaIiye (Ki1acc pakooOpa3HbIe);

- IOJTHUI TpaxelHble (KJIacChl MHOTOHOXKH U HACEKOMBIE).

3.2. Oco0GeHHOCTH OPraHU3aluH, XapaKTepU3yIolue TUIl YIeHUCTOHOTHe, CTPOeHUH
CHCTEM OPraHoOB.
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Cpenn Bcex rpynm OeCrnO3BOHOYHBIX JKMBOTHBIX THI UYJECHUCTOHOTHX BBIJCNSETCS
HauOOJBIINM Pa3HOOOpaA3UeM MPUCITOCOOJICHUH K CAMBIM PA3JIMYHBIM YCIOBHSIM CYIIECTBOBAHUS,
M3YMUTENbHBIM 00rarcTBOM ()OpM M OTPOMHBIM YHCIOM BHIOB. UHCIO BHJIOB WIEHHUCTOHOTHX
npubmmKaeTcs K 3 MUJUIMOHAM W HAMHOTO TPEBBIMIAET YHCIO BUIOB BCEX OCTABHBIX THUIIOB
KUBOTHBIX M PACTEHHI, BMECTE B3AThIX, BKJIIOUasi MUKPOOPTaHU3Mbl. OCOOEHHO OOMIIbHBI BUAMU
HACEKOMBIE, Ha JIOJIF0 KOTOPBIX nagaeT 6osee 90% M3BECTHBIX BUIOB YWICHUCTOHOTHX.

VIMeHHO  TOHKMMHM  TPUCIOCOOJIEHUSAMU K  HCIOJB30BAHHUIO  BCEBO3MOXKHBIX
MECTOOOWTAHUN, BCAKUX WCTOYHHKOB IIHINM, YacTO HEAOCTYMHBIX IS JPYTHX >KHBOTHBIX,
00BSICHSIETCSI MHOT000pa3ue u 00MINe BUJIOB YJICHUCTOHOTUX.

TpynHo HaiiTu Takue MecTa, rie He Obulo Obl uneHUCTOHOTHX. OHU KHUBYT BO BCEX
MOpSX U OKeaHaX — U B TOJILE BOJBI, ¥ Ha JIHE, M B TPYHTE HA Pa3HbIX MIyOMHAX; OHU OOUTAIOT U
BO BCEBO3MOXKHBIX IIPECHBIX BOJOEMax — HE TOJBKO B peKax M 03epax, HO U B MEJIKHUX
MIEPECHIXAOIINX JTY’KaxX, B MOJ3EMHBIX BOJaX M MEIIEepax, B CKOILUIEHUAX BOJBI B AYIJIAX JEPEBBEB.
HekoTopsie BUIIBI MPUCTIOCOOUITUCH K KU3HU B OYEHB COJICHBIX BOJIOEMAX, APYTUE — B TOPSUUX
ncrounnkax. Kaxercs, Bce pa3sHooOpa3uWe BOIHOW cCpeabl Ha IOBEPXHOCTH HAIeH TUTAHETHI
OCBOEHO WICHHUCTOHOTUMU.

MHorue 4wieHHCTOHOTHE — Mapa3uThl, TOCTOSIHHbIE WM BPEMEHHBIC, HAPYKHBIE WU
BHYTPEHHHUE, KAK IPYIMX BUJOB WICHHUCTOHOIMX, TaK W YKUBOTHBIX, OTHOCSIIMXCA K JIPYTrUM
TUIAM, TIPUYEM, HAPUMEP, CPEId HACEKOMBIX YMCIIO BUIOB Mapa3sUTOB HE MHOTUM, BEPOSITHO,
YCTyHNaeT 4YUCIy OCTalbHBIX BHUJOB. MHOrJa 4jie€HHMCTOHOTHE CTOJIb W3MEHSIOTCS MOJ BIUSHUEM
Mapa3suTHIeCcKoro o0pas3a JKU3HH, YTO JaKe MEPEeCcTaoT ObITh MOX0KUMHU HA YWICHUCTOHOTHX.

Kakumu Tompko crnocobamMu, KakMMHU TOJBKO BEIIECTBAMHU UJIEHHUCTOHOTHE HE
nutatorcss. OgHu QUIBTPYIOT BOMY, MOTPEOsisl MENKHE IUIAHKTOHHBICE OPTraHU3MBI U MEJKUE
B3BEILECHHBIE YaCTHIBl PA3JArarIInXcs OCTATKOB OPraHW3MOB; APYTHME pPOIOTCS B TPYHTE WIIHU
MOYBE, MPOITYCKasl Yepe3 KUIICYHUK OO0JBIIOEe KOJIUYECTBO MUHEPATHHBIX YaCTHUIl, YTOOBI YCBOUTH
paccessHHbIE MEXJy HMMH OPraHMYECKHE BEIECTBA; €CTh WICHHCTOHOTHME, KOTOpPbIE MUTAKOTCS
TaKUMHU TPYAHOIIEPEBAPUBAEMBIMHU BEIIECTBAMHU, KaK POT U BOCK; €CTh CYILECTBYIOIIME 32 CUET
KieT4aTki. HekoTopble crocoOHBI ycBauBaTh ¢ MOMOMIbIO CUMOMOTHYECKMX MHKPOOPTaHU3MOB
atMochepHbld a30T. OrpoOMHOE HYHCIO TPEICTABUTENCH pPa3HBIX KJIACCOB UYJCHHUCTOHOTUX —
XHUIIHUKY U TTApa3UThI; AJI1 Ha3eMHBIX YICHHCTOHOTUX, OCOOEHHO HACEKOMBIX, OJIMH U3 OCHOBHBIX
HMCTOYHUKOB MUY — TKAHU KUBBIX BBICIIUX PACTCHUII.

UiieHnCcTOHOTME, Kak W KOJIbYaThle YEpBU, — OTO JBYCTOPOHHECHUMMETPHUYHBIE
CErMEHTUPOBAHHBIE )KUBOTHBIE. CXOJCTBO WICHUCTOHOTHUX C KOJIbYELIAMH TIPOSBIISIETCS] HE TOJIBKO
B HapyXHOW cerMmeHTanuu. llenTpanpHas HepBHas cucTemMa Yy Oojiee TNPUMUTUBHBIX
YJIEHUCTOHOTMX OYEHb CXOJIHA C JIECCTHUYHON HEPBHOW CUCTEMOM MOIUXET.

Creuunduyeckue mpu3HaKyd WIEHUCTOHOTHX CBSA3aHBI C TEM, YTO y HHUX TEJIO MOKPHITO
OYEHb IUJIOTHOW W MPOYHOM KYTHUKYJOW, KOTOpas HEpPEeaKOo o0pa3yeT O4eHb TBEPIbId MaHIMPb.
Kyrnkyna y 4IE€HHCTOHOTHX BBIIEISETCS HApYXKHBIM CJIOEM KIETOK, TaK Ha3blBaeMOU
TUIIOIEPMOM, UMEET OYEHB CII0KHOE CTPOCHUE U CIIOKHBIM XUMHUUYECKUM cocTaB. Panbiie cunrany,
YTO Yy WIEHHCTOHOTHX KYTHKYJa COCTOUT TOJIBKO W3 XWTHHA. Tenepp BBIICHUIIOCH, YTO, KPOME
XUTHHA, B COCTaB €€ BXOJSAT MHOTHE IPYTHE COCAMHECHUS, B OCHOBHOM 3a1yOJIEHHBIC OCIKH, U 4TO
y OOJIBIIMHCTBA YWICHUCTOHOTUX Ha JOJI0 XUTHHA MaJaeT He OOJIbIIe TPETH BEIIECTB, U3 KOTOPBIX
COCTOUT KYyTHKYJa. XUTHUH — 3TO CJIOXKHBIN MOJUCaXapuJl, B COCTaB MOJIEKYJIBI KOTOPOTO BXOJST
aToMbl a30Ta. BeposATHO, 3TO HE OIpenelIeHHOe COeIWHEHUE, a rpynmna OJM3KUX COeTUHEHH,
(GOpMyIIbI KOTOPBIX TOYHO HE YCTAHOBIIEHBI. XUTHH JJacTHUY€H, MPOYCH U YCTOMYUB K
XUMHUYECKUM BO3AeUCTBUAM. Hepeako B KyTUKyse COIEPKUTCS MHOTO YIJIEKUCIOTO KaJbLUs.

B Tene uieHHCTOHOTHX OOBIYHO MOXHO Pa3liM4HTh 3 OTAeNa — TOJIOBY, HA KOTOPOW
HaxOoJsTCsl OCHOBHBIE OPraHbl YYBCTB, CIyXKalllue i1 OPHUEHTHUPOBKU B MPOCTPAHCTBE (IJ1a3a,
YCUKU U Jp.)» U OpraHbl 3axBaTbiBaHUs NUIIUA. CErMEHTHI T'OJIOBBI Yy WICHHUCTOHOTHX CIUTHBIE.
Janee cienyer rpyab — TOT OTHEN Tela, HA KOTOPOM PACHOJIAratoTCs OCHOBHBIE JBUTATEIIbHBIC
MPUIATKH — HOTH, & Y HACEKOMBIX W KPbUIbsA. 3aJHUN OTHET Tella Ha3bIBaeTcs Opromkom. Y
HEKOTOPBIX YWICHHCTOHOTHX (HAalpuUMep, Y MHOTOHOXKEK, a U3 UCKOMAeMbIX — y TPUIIOOUTOB) BCE
TYJIOBUIIHBIE CETMEHTHI 0OJiee WU MEHEE OJHOPOJIHBI, U TOTJAa B TEJE XUBOTHOTO PA3IUYAIOT
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TOJIBKO 2 OT[ena — TOJIOBY W TYJOBHUINE. Y MHOTHX WIEHHUCTOHOTUX (y MayKoOOpasHBIX,
JECATUHOTHX PAKOB) CIMBAIOTCA TOJOBHOW W TPYIHOW OTAENBI, 00pa3ys ToJoBOTpyas. A y
KJIEHIel BOOOIIe yTPpauynBaIOTCs TPAHUIIBI MEXKTY OTIENIaMH Tella, TeJIO CIUTHOE.

[lepeaBuratorcs YWICHUCTOHOTUE C MOMOLIBIO KOHEUHOCTEH.

Hekotopoe konudecTBO map KOHEYHOCTEM Ha TOJIOBE y BCEX UJIEHUCTOHOTUX
MpeBpallaeTcs B POTOBBIE OPraHbl — YEIIOCTH, HCIOIb3YIOIIUECs XOTS Obl YaCTHYHO JUIS
3aXBaThIBAaHUS WJIM pa3MEIbYCHUsT NHUIIM. OJTO TOXE NPHU3HAK, XapaKTEpHBIA Uil THUIIA
YJIEHUCTOHOTHX. POTOBbIE 4acTH OBIBAIOT HACTOJIBKO BHUIOW3MEHEHBI, YTO HX TPYAHO JAaxKe
MpHU3HATh KOHEYHOCTSMH, HAmpuMmep, X000TOK KoMapa Wiu Kjomna. Yucio map HOT, KOTOpPBIE
CIyXaT g TEpEABUKEHUs, HEOAUHAKOBO Yy PAa3HBIX WICHUCTOHOTUX. JlJI1 HacEeKOMBIX
XapaKTepHO pa3BUTHE 3 Tap JIBUTATEIBHBIX KOHEYHOCTEW, JJisi MaykooOpasHbIX - 4 map, a y
HEKOTOPBIX MHOTOHOKEK YHCJIO HOT ITPEBBIIIAET COTHIO.

Hepenko TynoBHIIHBIE KOHEYHOCTH CIy)KaT HE TOJBKO KaK HOTH, HO M Kak >KaOphl,
MIPUCOCKHU U APYTHE OPTaHbl.

VY 4JIeHUCTOHOTUX JBUTATENbHAs MYCKYJATypa COCTOUT U3 OTIEIbHBIX MBI, KOHIIbI
KOTOPBIX MPUCOEAUHSIOTCS K Pa3HbIM YTOJIIEHHBIM Y4acTKaM MOKPOBOB, OTAECIECHHBIM APYT OT
Jpyra MSrkoi nepenoHkoi. JIBMKeHHe YIEHHCTOHOTHX OOECIeuynBaeTcsl He W3rubamu Tena Mnpu
COKpAIIIEHUH BCEW MYCKYJIATyphl TYJIOBHINA, KaK Y YepPBEH, a COKPAIICHUSIMH OOBIYHO HEMHOTHX
MBIIIIL, CBSI3aHHBIX C KOHEYHOCTSMHU WM JPYTMMHU JIBUTATEIbHBIMU MPUAATKAMU (KpbUIbS
HACEKOMBIX, BUJIOYKA HOTOXBOCTOK H Jp.). MBIIIIBI YWICHUCTOHOTHX OO0JIAal0T UCKIIFOUUTEIHHO
BBICOKOW  CIOCOOHOCTBIO K  COKpamleHuto. Bce oOHM momepedHomosiocatble, MpUYEM
oOHapyXuBaemasi TOJI MHUKPOCKOIIOM IMOTNEepeYHasi MCYEPUYCHHOCTHh MBIIICUYHBIX BOJOKOHEIl Yy
YJIGHUCTOHOTHX BBIpaXKeHa OOJIbIlIE, YeM y MO3BOHOYHBIX, — MBIIIIBI YWICHUCTOHOTUX CHUJIbHEE
HallluX, €CJIM, KOHEYHO, YUYUTHIBATh pa3Mephl. Tak Kak NaHIUPh WICHUCTOHOTHUX CIY>KUT U MECTOM
MPUKPEIJIEHUST IBUTATEIbHBIX MBIIIL, OH SIBISETCA M CKEJIETOM, Ha3bIBAEMBbIM «HAPYXHBIM» B
OTJIMYUE OT MPUBBIYHOTO HAM BHYTPEHHETO CKEJIeTa MO3BOHOYHBIX.

[TaHMph YJIEHUCTOHOTHX JIMIIb B PE3yJbTAaTe OOJITOM SBOJIIOLMHM CTal CKEIETOM. A
CHaydaja yTOJIICHHWE M YIPOYHECHHE MOKPOBOB Yy OOMTABIIUX B MOPSX JAJEKUX UYEPBEOOPA3HBIX
MPEIKOB YJIEHUCTOHOTUX CIYXKWJIO, HaJ0 IoJarath, MPUCIOCOOJIEHHEM K 3allliTe BHYTPEHHHUX
OpPraHOB OT ITOBPEXKACHUM. Y TOJIIEHUE U YITIOTHEHUE KYTUKYJIBI I€JIA€T €€ MEHEe IIPOHULIAEMON.
[ToaTOMYy MOHATHO, YTO TOJBKO OYEHb MEJIKME WICHHCTOHOTHE, MMEIOIIUE TOHKHE IOKPOBBI,
YKUBYIIME B BOJIC UJIM B OUEHB BIAXKHBIX MECTaX, MOT'YT JBIIIATh BCE MOBEPXHOCTHIO TEA.

VY Bcex Oojee KpyMHBIX YICHHCTOHOTHX, MUMEIOHIMX U Oojiee IUIOTHBIE MOKPOBBI,
00s13aTeNTbHO PAa3BUBAIOTCS CIEIHANBHBIC bIXaTelIbHBIC OpraHbl, TOBEPXHOCTh KOTOPHIX MOKPHITA
TaKOM TOHKOW KYTHKYJIOH, YTO Yepe3 HEE JIETKO MOKET MOCTYNaTh KUCIOPO/I.

VY XKHUBYIIMX B BOJIE WICHUCTOHOTHUX 3TO KaOpbl. JlJis OpIXaHUS B BOJAE BaXKHO, YTOOBI
MMOBEPXHOCTh kabp Obuta BO3MOXHO Oosbmield. [loaTomy kxabpbl Bceraa MpeacTaBisioT coOoM
TOHKHE JIMCTOBUIHBIC BBIPOCTHI WJIM IMYYKH HATBIEBUAHBIX OTPOCTKOB. OOBIYHO >kabpaMu y
YJIGHUCTOHOTMX CTAHOBSITCS KOHEUHOCTH MJTM YacTU KOHeYHocTell. B Boge Onaromapst 607b110i ee
IUIOTHOCTU Ja)K€ TOHEHbKHUE KaOEpHBIC JIMCTOUYKU HE CIHUMAITCA Jpyr ¢ Apyrom. [losTomy Ha
HEOOJIBIIOM yYacTKe Teja (B OCTAJbHBIX MECTax 3aIIMIIEHHOTO IJIOTHBIMU MOKPOBAMHU) MOXKET
Pa3MeCTUTHCS MHOTO JIUCTOBUTHBIX JKa0p.

Jlisg gocTaBKM KHCIOpojaa OT kaOp KO BCEM YHAJICHHBIM OT HHMX OpTraHaM CIIY)KHUT
KPOBEHOCHAsi CHUCTEMa M TMOJOCTHAs >KUIKOCTb. Y UJICHUCTOHOTMX KpPOBEHOCHAs CHUCTEMa
Mpe/ICTaBjlIeHa PacloI0KEHHBIM B CIIMHHOM YacTH Tella MyJIbCUPYIOLUIUM, OOBIYHO MPOI0JITOBATHIM
cocynoM — cepaieM. KpoBb mocTymaer B cepiile 4epe3 3aKphIBarolIuecs KiarmaHamu OOKOBBIE
OTBEPCTHSI, 4 BBITAIKMBAETCS U3 HETO B MOJOCTh TEJIA WIM HEMOCPEACTBEHHO, WM Y€pe3 HEMHOTHE
KpYIHBIE COCYIBl — CHCTEMa KpOBOOOpAaIleHUs He3aMKHyTas. Y KPYIHBIX MOPCKUX
YWICHUCTOHOI'T[X, UMEIOIIMX TOJICTBIA MaHUHUPb, — Yy OMApOB, Y MEYEXBOCTOB — B KPOBU €CTh
NBIXaTEIbHbI MUTMEHT TEeMOIMAaHUH, CXOJHBIM MO0 XUMHUYECKOMY COCTaBy C HalluM
reMOrJIoOMHOM, HO MPUAAIOIMNNA KPOBU HE KpacHbIM, a CHHEBATHIA LIBET: B COCTaB IeMOLMaHUHA
BXOJIUT HE KeIe30, KaKk B TeMOTJI00MHE, a Mellb. [ eMOIMaHuH JIETKO PUCOSAUHSET KUCIOPO/ MPU
MPOXOKJICHUH KPOBU Uepe3 ka0pbl U OTIAeT ero BHYTPEHHUM opranaM. Tak Kak y 4JIeHUCTOHOTHUX
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KPOBEHOCHAsI CHCTEMa HE3aMKHYTasi, IPaBUJIbHEE HA3bIBATh UX «KPOBb» «reMOIUM(poii», HO U
TEPMUHOM «KPOBB» 300JI0TH ITHPOKO MOIB3YIOTCS.

Ha oTkpbITOM MOBEPXHOCTHU CYIIM HU KO>KHOE JIbIXaHWE, HU JbIXaHUE C TIOMOIIBIO Ka0p
HEBO3MOXXHO JIETKOMPOHHIIAEMbIE YYaCTKHA TTOKPOBOB IPOITYCKAIOT BOAY M OBICTPO TOJCHIXAIOT,
TCpAd NPOHUIACMOCTD. HOBTOMY BOJOHLIC OpPraHv3Mbl, HU3BJICYCHHLIC Ha CYyIly, HOI‘I/IGaIOT oT
MOTEPH BOJIBI WIIM OT HEOCTaTKa IMOCTYMAOIIETo Kuciopoaa. Ha cyiie TONbKO CKPBITOXKHUBYIIINE
MCJIKHUE YIJICHHUCTOHOTHUC, O6I/ITaIOH_II/Ie B TAKHMX MCCTax, i€ BO3JYyX BCCrJa HACBIIICH BOAAHBLIM
mapoM, HampuMep B IOYBE, MOTYT JbIIIATh BCEH IMOBEPXHOCTBIO Tena (MEJKHEe KIICIIH,
HOTOXBOCTKH, cuMGwibl). JXKu3Hp Ha cymie BHE BI@XKHBIX YKPBITHH TpeOyeT pa3BUTHUS
HETPOHUIIAEMBIX JUISI UCTIAPCHUS TOKPOBOB, a TAKWE MIOKPOBHI HE MPOITYCKAIOT U KUCIOPO/I.

VY Ha3eMHBIX YJICHHCTOHOIHX Pa3BUBAIOTCA OCOGBIG ABIXATCJIbHBIC OpPraHbl — J'II/I60
«JIETKHE», TPEJICTABISIONINE TITyOOKHE MEIIKOBUIHBIC BISTYMBAHUS CO CKJIAT4aThIMU CTEHKAMH,
OTKPBIBAIOLIMECS HAPY)KY JIUIIb HEOONBIIMMH OTBEPCTHAMHU (Y NMAyKOB, Y CKOPIIMOHOB), 100 (y
OOJIBITMHCTBA HA3EMHBIX WICHUCTOHOTUX) TPaxeH. Tpaxen MpencTaBIsioT cO00i TOHKUE, OOBITHO
OOWJIBHO BETBSAIIMECS TPYOOUKH, OTKPHIBAIOIIMECS HAPYXKY MaJeHBKUM BXOJHBIM OTBEPCTHUEM
(«IpIXanplieM») Ha MMOBEPXHOCTH Tella. BeTBH 3THX TPyOOUYEK OMBIBAIOTCS TOJIOCTHOM JKUIKOCTBIO,
a caMmple MEJIKHEe OTBETBIICHHS JOXOMAT JIO OTACIBHBIX KIETOK. 3 TOHKMX TPyOOYeK Tpaxeil Boaa
4Cpe3 AbIXaliblla UCIAPACTCA OUCHb MCIJICHHO, U MMOTCPU €€ HC3HAUUTCIILHLBI, 4 KUCJIOPOd IO HUM
MIPOHUKAET OBICTPO M JIETKO.

VY 4IeHHCTOHOTHX, XOPOIIO MPHUCIIOCOOMBIINXCS K KU3HU Ha Cylle, MaHUUpb ObIBaeT
HEPEJKO TOHBINE, YeM y OOWTAIOMIMX B BOJE, HO 3aTO HA €ro MOBEPXHOCTH OTJAraeTcs OYeHb
TOHKHUH CIIOM BOCKOMOJOOHBIX U KUPOIOJAOOHBIX BEIIECTB, HE MPOMYCKAOIINX Maphl BOJABL. JTOT
CIIOW 3allMIaeT OpPraHW3M OT BBICBIXaHUS W MPEMATCTBYET HUCHapeHwuro. [loaTomy y Bcex
WICHUCTOHOI'UX, JXUBYIIHUX OTKPBITO HA IOBCPXHOCTHU CYIIH, CCTh CIICLHHIUAJILHBIC OPIraHbl AbIXaHUWS.
Te wieHUCTOHOTHE, y KOTOPBIX CIIEIUAIBHBIX OPraHOB [BIXaHHUS HET, KOTOpBIC IBIIIAT BCEH

MOBEPXHOCTHIO KOXH, BBIHYXKICHBI OOUTAaTh BO BIAXKHBIX YKPBITUSAX — B TIOYBE, B JIECHOM
MOACTUIKE HT. ., TOJLKO HHOIIA [0 HOYAM M IOCJI€ CHJILHBIX [OXKIEH IOKa3bIBasCh Ha
MMOBEPXHOCTH.

BbiBeieHne pacTBOPEHHBIX BPEAHBIX MNPOAYKTOB pa3pylleHuss OEIKOB y BOAHBIX
YWIEHUCTOHOTMX IIPOMCXOJUT HEMOCPEICTBEHHO BO BHEIIHIOK Cpely 4Yepe3 OTBEpPCTHS
BBIICJIUTEIIBHBIX OPTaHOB, OTKPBIBAIOIINECS Y OCHOBAHUS KOHEYHOCTEN T'OJIOBHOT'O MM I'PYIHOTO
otaena. A y BCeX WICHHCTOHOTHX, HAMIYYIIUM 00pa3oM MPHUCIIOCOOMBIIMXCS K KHU3HH Ha CYIIE,
— Yy MayKOB, MHOTOHOKEK, HACEKOMBIX — BBIICIUTEIbHbIE TPYOOUKH («MaJbIIUTHEBBI COCY/bI»)
OTKPBIBAIOTCA B Havajue 3aaHed KumKd. [lo Mepe NpoxokaeHus MO HEW HenepeBapeHHBIX
OCTaTKOB MUY U MPOAYKTOB BBIIEICHUS U U3 TEX U U3 JPYTUX CTCHKHU 3aJHEH KUIIKU BCACBIBAOT
BOJY, CTOJb TPYAHOAOCTYIHYIO JUIS JKHUTEJICH CyIIM, a 3KCKPEMEHTHl M MPOAYKTh OoOMeHa
BBIBOJATCA U3 KHIIEYHNKA B 00€3BOKEHHOM COCTOSIHUH.

PocT y 4neHUCTOHOTMX — HE HENpPEepBIBHBIN NPOLECC, a CTYIIEHYAThI, pasMephl Tena
YBEJIMYMBAIOTCS CKAYKOOOPAa3HO — cpas3y IOCHE JMHBKU. Y MHOTMX YJICHMCTOHOTUX BO BpeMs
JUHBKU TPOUCXOAUT M OOJbIlIee WJIM MEHbIIEE H3MEHEHHE CTpOEHHUs Tena. Yacto B3pocioe
KUBOTHOE TIPUCIIOCOOJICHO K COBCEM HMHOMY OOpa3y >KM3HHM, Ye€M MOJIOZ0€, W TMOTOMY OCOOH
pa3HBIX BO3PACTOB (BO3pPACTOM Yy WICHHCTOHOTHX HA3bIBACTCS MEPHUOJ MEKAY JHMHbKaMM) OBIBAIOT
Ja)ke COBCEM HEMOXO0XHM JApyr Ha Jpyra. B TakoM ciydae pa3BUTHE COIPOBOXKIAETCS
metamopdo3om. [IpeBpaiieHne ryceHuIl B KYKOJIKY, @ KYKOJKH B 0a0O4YKy MOXET CIIYKUTh
00IIIEN3BECTHBIM TIPUMEPOM.

VY OOoJIBIIMHCTBA YICHHCTOHOTHX XOPOIIO Pa3BUTHI IJa3za. [a3a y 4JIEHHCTOHOTHX
ObIBAIOT MPOCThIE, UMEIOIME OJHY JHMH3Y, M CIOXHbIE, HWIM (¢aceTouHble. Y BBICIINX
NpEJCTaBUTENICH BCEX MOATUIIOB TJla3a CIOXHbBIC, (haCeTOUHBIC, COCTOSIIME M3 MHOXXECTBA
PacCIOJIOKEHHBIX IIJIOTHO PSOM APYT C JPYHOM MaJICHBKHUX IIa3KoB. MIHOTA 4uCIio I1a3skoB (Tak
Ha3bIBAEMBIX OMMATHAMEB) B (PACETOYHOM TIJla3y U3MEpPAETCS HECKOJIbKUMH THICSYaMHU.
daceToYHbIE I71a3a XapaKTEPHBI JJIs BBICIIUX PaKOOOPA3HbIX, MEYEXBOCTOB U HACEKOMBIX.

Xopomo pa3BUT U CIyX Y WIEHHUCTOHOTMX. 3BYKOBBIE BOJIHBI OIPENEICHHON UIMHBI
(Jamie KOpOTKHME) OHHM BOCIIPUHUMAIOT C TOMOLIBIO TOHKHUX CIIyXOBBIX BOJIOCKOB Ha IOBEPXHOCTH
TeNna, 0COOEHHO Ha YCHKaX, C MOMOIIbIO CHEIHMAIbHBIX CIYXOBBIX OPraHOB, HAIIOMHUHAIOIIUX 10
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CTPOCHUIO CTPYHY, HaTSHYTYIO HaJl pE30HATOPHON SMKOH (Kak CTpyHa Ha Oananaiike), U IpyTrux
npucnocoOieHuif. Yacto HazeMHble YJICHHCTOHOTHE H3JAIOT YIbTPa3BYKH, KOTOPBIX MbI HE
CHBIIIUM, C TOMOIIBIO PA3IUYHBIX «CTPUAYISLUUOHHBIX» OPraHOB, MO MPUHLHUILY JIEUCTBUS
HallOMUHAIOIMIUX CTPYHY U CMBIUOK.

OcobeHHO 3ameuaTenbHa CIOCOOHOCTh WICHHCTOHOTUX BOCIHPHUHUMATH 3alaxud —
HUYTOXXHbIE KOHIIEHTPAallUM MHOTHX BEIIECTB, PACTBOPEHHBIX B BOJE WJIM B3BEIICHHBIX B
BO3JyX€. Y BOAHBIX WICHUCTOHOI'MX IIPEKPACHO PAa3BUTHI OPraHbl PABHOBECHUS.

Haubonee yHuBepcagbHOE YYyBCTBO, MPHUCYIIEE BCEM UJIECHUCTOHOTHUM, - OCS3aHHE.
Ocs3aTenbHyI0  (DYHKIMIO BBIIOJIHSIIOT MHOTOYMCIICHHBIE BOJOCKM Ha TIOBEPXHOCTH Teja
YJIEHUCTOHOTHX. /{7151 MHOTUX YJIEHHCTOHOTHUX, OCOOCHHO JJISl IOHHBIX, TOYBEHHBIX U KHUBYIIUX B
TKaHSX PACTCHUH U KUBOTHBIX, XapaKTEPHO CTpEMJICHHE K HauOOJbIell TOBEPXHOCTH KOHTAKTA C
TBEPJBIMHU IIPEIMETAMHU - KTUTMOTAKCHUC».

[ToBeneHne 4ICHUCTOHOTUX, OCOOEHHO B MEPUOJ Pa3MHOXKEHHS (crapuBaHMe, 3a00Ta O
MIOTOMCTBE), OBIBAE€T OUEHb CIIOKHBIM, B UeM MOXKHO YOEIUTHCS M3 3HAKOMCTBA C NMPUBOJAUMBIMHU
HIDKE OMMCAaHMAMHU 00pa3a JKW3HU Pas3HBIX MpeicTaBUTENeH 3Toro tuna. O4eHp 4acTo MOBEACHUE
oTpeseNnsieTcsl IpsIMOM peakIueil Ha pas/ipakeHue, HanpuMep NpuOIMKeHNEe K UCTOYHUKY CBETa
(«TTOOKUTETBHBIN (POTOTAKCUC») UITH YXOJI OT CBETA («OTPHUIATEIbHBIA (POTOTAKCHUC).

Hapsiny co cnoxHbIMH (GOpMaMyd HMHCTHHKTHBHOTO TOBEACHHUS Yy UJIEHHUCTOHOTHX
(BbICIIME pPaKOOOpa3Hble, MayKH, BBHICIINE HACEKOMBIE) IMPOCIEKHUBAIOTCS U HHAWBHUyaJbHBIE
HaBBIKM; Y HUX MOXXHO BBIPa0OTaTh M yCIOBHBIE peduieKchl. Mano Toro, HalpuMep, muesibl MOT'yT
nepenaBaTh APYT APYTy NpUoOpeTeHHbIE HAaBBIKK, 0OMEHHUBaThCs HH(popManuen. OnpeaeneHHbIMI
TEJIOABIKECHUSIMU paboyasi myesia coo0IaeT APYyruM MmuejaM B ylibe, B KAKOM HalpaBICHUU HA0
JIETETh 3a B3ATKOM.

UeHUCTOHOTMM, HECOMHEHHO, CBOMCTBEHHBI MHOTHE ITPOSIBJIICHHUS BBICILIEN HEPBHOM
NEeATEIbHOCTH, KOTOPYIO €I1I€ HEJaBHO CUMTAIIA XapaKTEPHOU TOIBKO AJII TIO3BOHOYHBIX.

3.3. PasmHoxkenue u pazputue. [Ipakrnueckoe 3HaueHue.

Bce unenncroHoTHe pa3MHOXKAIOTCS TIOJIOBBIM ITyTeM — OOBIYHO C OIIOJOTBOPEHHEM, HO
HHOTJa U 663 OIIJIOAOTBOPCHUSA (HapTeHOI‘eHeTI/I‘-IeCKI/I). BonbnIMHCTBO WIEHUCTOHOTHMX
pa3AenbHOIONbIe, HO HEKOTOPBIE, BEAYIIHE HETOBIKHBIM 00pa3 >KU3HU (HampuMep, YCOHOTHE
pakooOpa3Hble) WM mapasuTuyeckue (Hopmbl  (HampuMep, HEKOTOPhIE  PaBHOHOTHE
pakooOpa3HsbIe), - repMadpPOIUTHI.

Turbl omI010TBOPEHUS Y WICHUCTOHOTUX Pa3sHOOOPA3HBI.

Y BOIHBIX WICHHCTOHOTHX, HalmpHUMeEp, MEYEXBOCTOB, OBIBACT HACTOSIEE HAPYKHOE
OIJIOAOTBOPCHHUC, KO Ja CaMKa OTKJIaAbIBACT Hﬁ].[a B BOAY, a CaMCIl TyJa K€ BbIBOAUT CCMCHHYIO
KHUIKOCTh. [IpOHMKHOBEHWE cliepMaro3ouja B  SIMIO TPOWCXOJUT TPH  HAPYKHOM
OILIOIOTBOPEHUH BO BHEIIHEH cpesie — B BOJIC.

YacTo mpu Hapy>KHOM OTUTIOJIOTBOPEHUH Y BOJHBIX WICHUCTOHOTHX CaMel] IIPUKPETLISET
«TaKeTBl» ¢ CEMEHHOM KMIKOCThIO (CriepMaTo(ophl) K BHIBOJHBIM IOJIOBBIM OTBEPCTHUSAM CaMOK
— OTKJaIbIBaeMbIe SIIIa OIUIOAOTBOPSIFOTCS BO BHEIIHEH Cpele, HO BEPOATHOCTh
OIJIOAOTBOPCHUS KAXKIOT'O }II>'ILIa B TAKOM CJIydac yBCIIMYUBACTCH.

C mepexofoM K KHM3HH Ha CYIIC HU3IIHE WICHUCTOHOTHE, OOUTAIOIINE BO BIAXKHOU
cpeac, — B IIOUBC, B THHUJION APCBCCHUHC U T. II. (MHOFI/IG KJICIIH, CKOPIIMOHELI, JIOJ)KHOCKOPIIMOHBEI,
MHOTOHOKKH, HOTOXBOCTKH H Jp.), BbIpaOOTaaM HOBBIA CIOCOO OIUIOAOTBOpeHUs. Camiibl
OTKJIAJBIBAIOT CIIEpMaTOGOphl BO BHEIIHIOIO CpeAy, KaK MPU HApPYKHOM OILIOJOTBOPEHHUH (HA
3eMJII0, Ha OCTaTKH PACTEHHi), a CaMKH IMOJAOUPAIOT WX CBOMMH IIOJIOBBIMH OTBEPCTHSMH, H,
TakuM 00pa3oM, MPOHHUKHOBEHUE CIEPMATO30MI0B B SHIIO OCYIIECTBIISAETCS BHYTPU OpraHu3Ma
CaMKH, KaK MPH BHYTPEHHEM OILIOJOTBOPEHHH. Takoe OIUIOJOTBOPCHHE HA3bIBACTCS HAPYKHO -
BHYTPEHHUM.

Y oOwuraronmx Ha TOBEPXHOCTH CYIIM B OTKPBITOW aTMocdepe UICHHCTOHOTUX
OIJIOAOTBOPCHUC BHYTPCHHCEC: CaMIlbl BBOASAT CEMCHHYIO KUJKOCTh HCIIOCPCACTBCHHO B ITOJIOBBIC
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oTBepCcTUsl camOK. [IpOHMKHOBEHHE cHepmMaTo30Mja B SWIO0 MPOUCXOAUT B 3aAILUIICHHBIX OT
BBICBIXaHHUS YCJIOBHUSAX BHYTPU MAaT€pPUHCKOTO OpraHu3Ma.

B oTaenbHBIX Tpyniax BOAHBIX YIEHUCTOHOTMX, HAIPUMEDP Yy YCOHOTHMX PAKOB, TAKXKE
BBIpaboTaIach CHOCOOHOCTh K BHYTPEHHEMY OIJI0IOTBOPEHHIO, TTOBBIMIAOIIAS TIOJOBUTOCTD.

Y OONBIIMHCTBA YJICHUCTOHOTUX HAONIOMAETCS OTKIAIKa SUIl, >KABOPOXKICHUE
HaOIIOJaeTCsl PENKO, HAMPUMEpP y HEKOTOPBIX JBYKPBUIBIX HaceKOMbIX. Yarne HaOmomaeTcs
SIMUEKUBOPOKIACHHUE: CaMKa POXKIAET >KUBBIX JICTEHBIIEH, OJHAKO pPa3BUTUE ACTEHBILIEH
MPOUCXOJMT 3a CYET MUTATEIBHBIX 3aM1acoB SMIla, HO HE BO BHEIIHEN cpelie, a B AUIEBOJaX CAMOK
(Hanpumep, y Tiei).

Kak ynoMuHanochp, pa3BUTHE MHOTHUX WICHUCTOHOTHX TPOUCXOAUT CO CIIOXKHBIM
mpeBpaiieHrneM. B Tex ciydasx, kKorjma B3pocias ocodb M ¢opMa, BBHIMICAIIAsS U3 Sila, Pe3KO
Pa3IUYaIOTCs IO CTPOCHUIO, MOJIO/IBIE OCOOM HA3BIBAIOTCS JIMUMHKAMHU.

Y MallOmOJABMKHBIX WM HEMOJABMKHBIX MOPCKHX PaKOOOpPa3HBIX PacCeNsIOTCs
MOJBM)KHBIE JIMYMHKH. Y OYEHb MOABMKHBIX BO B3pPOCJIOM COCTOSIHUM KPBUIATBIX HACEKOMBIX
JIMUMHKHU—B OCHOBHOM ITUTAIOIIASCS CTaaus.

B Ttex caywasx, korma sima OoraTbl JKENTKOM, W3 HHX BBIXOIAT MOJOJIbIE
YJIEHUCTOHOTHE, YK€ TOXOXKHE€ Ha B3pOCHbIX. Takoe pa3BUTHE XapaKTEPHO Ui MHOTHX
MIPECHOBOIHBIX PAKOOOPa3HBIX, MAYKOOOPA3HBIX M HEKOTOPHIX HACEKOMBIX.

Jlexkmusa Ne 11 (2 gyaca)

Tema: «Iloarun Kadpoasimamme, kiacc Pakoodpa3nbie»
1.11.1 Bonpocsl JieKOuu:

1.1. OcobGeHHOCTH paKOOOPa3HBIX KaK MEPBUYHOBOIHBIX WICHHCTOHOTHX. CerMeHTaIus
TeJa Ha OoTJeibl. Pa3BuTHE cucTeM OpraHoB.

1.2. Tlonkmacc KaGponorue. XapakTepHble YePThl CTPOSHUS U PA3BUTHSI.

1.3. ITogxnacc Ynenucronorue. OCOOEHHOCTH OpraHU3aAIMK U 00pa3a )KU3HU (0T
BECJIOHOTHE, Kaproebl, YCOHOTHE)

1.4. TToaxnace pakymikoBbeie pakooOpa3Hbie. OCOOEHHOCTH CTPOSHUS M PA3BUTHSL.

1.5. Beicume paku. Otpsig JlecsiTuHOrME U UX XapaKTepUCTHKA.

1.11.2. KpaTkoe cojep:kaHue BONPOCOB.

3.1. OcodeHHOCTH PaKOOOPA3HBIX KAK MEPBUYHOBOIHBIX YJIEHUCTOHOTHX.
CermMeHTaums Tesia Ha oTaeJbl. Pa3BuTHE CHCTEM OPraHos.

Kabpogpimamue (Branchiata) — emé oIuH MOATUN YJICHUCTOHOTMX. MHOTUMHU aBTOpaMU
9TH JKMBOTHBIE OOBEIUHSAIOTCS BMECTE€ ¢ HACEKOMBIMH B MoaTvn 4emrocTHBIX (Mandibulata).
[ToaTum BKIItOUAET €AUHCTBEHHBIN Klace pakooOpa3Hbix (Crustacea).

Teno pakooOpa3ubeix cocraBnser B 1uHy OoT 0,5 MM 10 80 cM. OHO MOKPBITO XHTHHOBBIM
MaHIUPEM W COCTOMT M3 TOJIOBBI, Tpyau u Opromika. Ha romoBe UMEIOTCS [BE Maphl OCA3aTEIBHBIX
MPUAATKOB (AHTEHH M aHTCHHYJ) W TPH Hapbl 4denrocTed. ['pyap M OPIOIIKO CErMEHTHUPOBAHBI.
KomnmdecTBo HOT y pa3HBIX TPy pakooOpa3HBIX MOKET BAPbHPOBATh.

[MumeBapuTenbHas cucTeMa pakooOpa3HBIX BKIIIOYAeT B ceOsl )KeBATENbHBIM JKEIYyIOK,
KHUIIEYHUK U «I€YeHb». OpraHbl JbIXaHUS — KaOpbI, PaclojOKEHHbIE HA KOHEYHOCTSAX WIU TI0
OokaM Tela, a y HEKOTOPbIX CYXONyTHBIX (opMm — mceBaoTpaxed. OpraHbl BBIIEICHUS —
LIEJIOMOYKTHl (IIPOTOKH, COEAMHSIIOIIME LEJIOM C BHEIIHeH cpenoi). OpraHbsl 4yBCTB —
(baceTouyHble T71a3a, CTATOLUCTHI U YCUKH.

BonbIIMHCTBO pakoB pa3/eNbHOIOINbI; YCOHOTHE PAuyKH, BEAYIIHE CUASYUNA 00pa3 KU3HH, —
repMmadpoautel. OIUIOAOTBOpPEHHE HAapyKHOE (CaMIbl MPHUKPEIUIAIOT crnepMatodopbl BO3JE
MOJIOBBIX OTBEpCcTUd camoK). Kak mpaBuiio, 3TU >KMBOTHBIE PAa3BUBAIOTCA C HECKOJIbKUMU
MeTamopdo3aMu; UX JTUUYUHKA Ha3bIBAETCS HAYTUTMYCOM.

PakooOpazHbie — oOuTarenu Mopel, T/ie OHU COCTaBISIOT OCHOBHYIO MacCy 300IIAHKTOHA U
3HAYUTENbHYIO YacTh O€HTOCA U CayXaT nuiel pproam. OOUTAIOT paku U B MIPECHBIX BOJAX, a BOT



59

Ha Cylle >KUBYT JIMIIb HEMHOTHE — MOKPHUIIBI M HEKOTOpBIE CYXOIyTHbIE KpaObl. PakooOpa3Hbie
NUTAOTCd  OakTepUsMH M HPOCTEHIIMMHU, JETPUTOM, PACTEHUSIMH WM  JKUBOTHBIMU.
Memkorpyzsie, BECIOHOTHE M YCOHOTHE paku — Napa3uThl. JlecaTHHOTHE paku (KaM4aTcKuil Kpao,
pEUHBIE PaKH, JIAHT'YCThI, KDEBETKH, OMAPhl) Pa3BOAATCS YEIOBEKOM U YIOTPEOISAIOTCS B MUILLY.
PakooOpasHble MpOW30IUIH JTUOO OT BBIMEPIIUX TPHIOOMTOB, JHOO HEMOCPEICTBEHHO OT
KOJIbYaThIX 4YepBed. B HckomaeMoM COCTOSIHUM OHM M3BeCTHbI ¢ KemOpusa. CoBpEeMEHHBIX
pakooOpazHeix okono 30 000 BuIOB, OOBENWHSEMBIX B 5 TMOJAKIACCOB (COTJIACHO JPYTUM
UCCIIEIOBAaHUSIM — KJIACCOB): peMuNenuu, LedanoKkapuisl, KaOpOHOTHE, MaKCHUIUIONOAbI
(paKyIIKOBBIE, YCOHOTHE U BECIIOHOTHE PAKH, TAHTYJIOKApUIbI, ’KaOPOXBOCTHIC) U BBICIINE PAKH.

3.2. IToakaacc 7Kabponorue. XapakTepHble YepThl CTPOCHUS H Pa3BUTHS.

’KabGponorue — cample TPUMUTHUBHBIE U3 PAKOOOpa3HBIX. Y HHUX HanOoJiee TOMOHOMHAs
CeTMEHTAIUsl TeJa, JUCTOBUIHBIE MHOTO(PYHKIIMOHATbHBIE TPYIAHBIE KOHEUYHOCTH. [ 0NoBa He
CIIMBAETCS C TPYIHBIMH CerMEeHTaMmH. bpromHolW otaen 0e3 KOHEYHOCTEH, 3aKaHUYMBACTCS
«BUII0YKOW» ((pypkoit). [Toukn — makcwisipaslie. PazButue wim npsmoe, win ¢ npespaiienuem. K
noakiaccy JKabponorue otHocsarcst orpsanbl: 1) XKabponorue, nunn becmanmupasie (Anostraca), 2)
Jlucronorue (Phyllopoda).

Aptemuu (Artemia salina) (puc. 1) 0OMTaIOT B COJICHBIX 03€pax U JIy)KaxX 30HbI MOJTYMYCTHIHb
Y MyCTBIHb U MOPCKHUX JINMaHaX, BBIJICPKUBAIOT OTPOMHBIN JHarna3oH coyieHocTr oT 40 10 230%o.
JlinHa tena He mpesblmiaeT 1 cM. He mmeror nmanmupsa. Ha ronoBe pacmnosararoTcs aHTEHHBI,
HUTEBUJHbIC aHTEHHYJbI, (aceTouHble TIJlaza Ha cTeOenbKax U OJWH HAyIUIMaIbHBIA TJ1a30K.
AHTEHHBI CamIIOB TpeoOpa30BaHbl B XBaTaTeNIbHBIC OpPTaHbI JUIsl yIepKUBaHUs camKku. [ pymHOi
OTJIeN COCTOUT M3 OJAMHHAIIATH TOMOHOMHBIX CEI'MEHTOB C COOTBETCTBYIOLIUM YHCIIOM Map
KoHeyHocTel. Kaxkas KOHeUHOCTh HECeT JINCTOBUIHBIE JKa0PHI.

Bpromiko cocTout U3 8 CErMEeHTOB M TEJIbCOHA C BHJIOYKOW. Y camok 1 sifnieBoid memok. B
3aBUCUMOCTH OT COJIEHOCTH BOJbI U3MEHSETCS JIJTMHA BUJIOUKH, B PECHBIX BOJOEMAX YTHHSIETCS.
SBnstorcss  PunpTparopaMu, MUTAIOTCA OJHOKJIETOUYHBIMH  BOJAOPOCISIMH, OPraHUYECKUMU
YaCTUI[AMHU, KOTOPBIX OTLEKHUBAIOT U3 BOJBI C MOMOIIBIO TPYAHBIX HOKEK. MOTyT pa3MHOXKaThCs
napreHorene3oM. Pa3putue cmeramMop@o3oM, JIMYMHKA — HAYIJIMyC. ApPTEMHUHU Ppa3BOIATCA B
3aBOJICKUX YCJIOBUSX, HCIIOJIB3YIOTCS, B YACTHOCTH, JUISI OTKOPMa MOJIOJHU OCETPOBBIX PHIO.

VY npencraButeneid  oTpsAna JIMCTOHOTMX HMMEETCS TOJIOBOTPYAHOM IIUT, WJIM Kapamakc,
MPUKPBIBAIOIINN OONBIIYI0 YacTh Tena. [ pynHbie HOXKU — nucToBUAHbIe. K oTpsany JIuctoHoTHE
otHocsTca nonoTpsaael: 1) lutau (Notostraca), 2) Bersuctoycsie (Cladocera) u ap.

[Mutan (momotpsin L{uTHU) OOUTAIOT BO BPEMEHHBIX MEPECHIXAIONINX BOAOEMax, JIyKax.
[IutHn WMEOT CIa0OBBIMYKIBIA CO CPEIWHHBIM KHWJIEM Kaparakc (MaHupb), KOTOPBIH
IIPUKPBIBAET TOJIOBHOU U IPYJHOU OTIEIBI.

Ha ronose HaxoasTcst ABa ¢aceTOUHBIX IJla3a U OJUH HAYIJIUAIbHBIN IMTa30K. AHTEHHBI U
AQHTCHHYJIBI CJIa00 Pa3BUTHI, MAHIUOYIBI — KPYITHBIE, IBE Mapbl MAKCUIUT — MalieHbKHE. [ pyaHOi
otaen Bkimodaer 10—40 cermenToB. IlepBbie 10 cerMeHTOB HECYT MO OJTHOM Mape HOT, OCTAIbHBIE
— no 2-4 mapel. Siina MWUTHS MOTYT JOJTrO€ BPEMs BBIJAEPKUBATh BBICBIXAaHHE U TEpenajbl
temrneparyp. Pa3mMHOXkaioTcs, B OCHOBHOM, mapTeHoreHe3oMm. Pa3zButne — cmeramopdozom
(HaymImyc, MeTaHaYIUINYC), IPOTEKAET 0YEHb OBICTPO.

HIuTHH M3BECTHBI B MCKOIAEMOM COCTOSSHUM C TPUACOBOTO Mepuojaa. Y IUBHUTEIBHO, HO
coBpeMeHHbIN BUJ Triops cancriformis He n3menuscs B Teuenue 200 MiIH. JeT.

JNabuun, nmm BoAsHbIE 0y10XM (MOAOTpsAa BeTBHUCTOYCHIE) — MJIAHKTOHHBIE PAaKOOOpa3HBIE,
oObIYHBIC OOMTATENHN HAIIUX peK U o3ep. Kapamakc — mpo3pauHblif, UMeeT GOopMy JBYCTBOPUATOM
PaKkoOBUHKU M TpPUKpbIBaeT Bce Teno. CTBOPKM Kaparmakca MPUOTKPBITHL ¢ OPIOIIHONW CTOPOHBI.
AHTeHHYBI HEOOIbIIINE, AaHTEHHBI — OYeHb KPYITHBIC, IBYBETBUCTHIC U CITyKaT /s riaBaHus. Ha
TOJIOBE MMEETCSl OJUH (haCeTOUHBIN IJ1a3 M OJUH HAYIUITHAIBHBIA TJIa30K. [ pyaHON OTAEN COCTOUT
3 4—6 CEerMeHTOB, HECET COOTBETCTBEHHOE YHUCJIO Map KOHEYHOCTEH, Ha KOTOPBIX HaXOISATCS
KaOCepHbIE JICTIECTKU. BPIOMIKO KOPOTKOE HEPACWICHEHHOE C KOroTKooOpa3HOW Buiioukoul. [lof
KaparakcoM Ha CIIMHE UMEETCsl BBIBOJIKOBAsl Kamepa, B KOTOPYIO OTKJIabIBatoTcs siiiia. BecHoil u
JeTOM JapHUHM Pa3MHOXKAIOTCS MTAPTEHOI€HE30M, OCEHbIO — IIOJIOBBIM CIIOCOOOM.

Haduuu u qpyrue BETBUCTOYCHIE SIBIISIOTCS KOPMOBOI 0a30i1 /711 MHOTHX BHJIOB PBIO.
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3.3. [loakaacc Ynenucronorue. OcoGeHHOCTH OPraHU3ANUM U 00pa3a KU3HU (OTPS
BECJIOHOTHE, KAapNoe/bl, YCOHOTHE).

UnenuctoHorue — Hanbosee MHUPOKO PACIPOCTPAHEHHBIN TUI OECIIO3BOHOYHBIX KUBOTHBIX.
K HUM OTHOCSATCS HaceKOMble, MHOT'OYHMCIICHHbIE PaKoOOpa3HbIE W JIPYTHe >KUBOTHBIE, 00Iee
KOJMYECTBO BHJIOB KOTOPHIX Oosee 1 MiTH.

HWIeHUCTOHOTHE OTJIMYAIOTCAd JABYCTOPOHHEM CHUMMETPUEH M WICHUCTBIM CTPOCHHUEM.
UseHnKn (CETMEHTHI), CIMBAsICh, OOpa3ylOT OTHENbI Tela — TOJIOBY, Ipydb, Opromko. MHorma
roJIoBa CJIMBAETCS C TPylAbl0, 00pa3ys TOJOBOTPYAb. DTHU JKMBOTHBIE HMEIOT POT, XKEIYIOK,
MUIIeBapUTEIbHBINA KaHal, KPOBEHOCHYIO CUCTEMY, TJ1a3a, OpraHbl ABMXKEHUA. Teslo UX 3aKII04eHO
B TBEPAbI XWUTUHOBBIM IMaHLMPH, SBISAIOIIMICS HAPYKHBIM CKEJIETOM. MHOrme 4iIeHUKH Tela
MMEIOT TI0 Tape KOHEUYHOCTEH, Kax/aas U3 KOTOPBIX COCTOUT U3 HECKOJbKHUX UICHHKOB, OTCIO/A U
Ha3BaHue Tuna. Yucnio cermeHToB koiednercs ot 8 10100.

UnenuctoHorue oOUTAIOT B CAMBIX Pa3HOOOPA3HBIX YCIOBUSAX: B MOPSX, IPECHBIX BOJIOEMAX,
B noyse. IIpousonuin oHM, BEpPOATHO, OT KOJbYATHIX YEPBEH, M3BECTHBHI C KOHIA MPOTEPO30sl.
UsieHuCTOHOTHE KUBYT U B HACTOSLIEE BPEMS: PAKU, HACEKOMBIE, TaYKH, MHOTOHOXKKH.

VY npencraBuTenei NOJKIACCOB BECIOHOTHX, YCOHOTMX M KapIHOBBIX BIIEH IPyTHbIE HOKKH B
IBIXaHUU HE YYacTBYIOT, OpIOIIHBIX HOXKEK HET, OTCYTCTBYIOT TakKKe€ >KaOpbl, KPOBEHOCHas
cucteMa u ¢aceTounsle riaza. Meramopdo3 y HUX CIOkHBIA. Kpome cBOOOTHOXHMBYIIUX (hopm
ecThb cuasgune U napasuruueckue. [Ipeacrasurenu Becaonorux — mukionsl (Cyclops), kapnoBsix
BIIel — kapmnoensbl (Arqulus), ycoHorux — mopckue xenynu (Balanus). Menkue npecHOBOIHBIC
LUKJIONBI SIBJISIOTCSL IPOMEKYTOYHBIMU XO035€BaMH T'€JIbMUHTOB. /Il mozkiiacca pakyIIKOBBIX
XapaKTepHO HaJIM4Yue JIBYCTOPOHHErO TOJOBOTPYAHOIO INWTA, MOJTHOCTHIO CKPBIBAIOIIETO TEJIO
xuBoTHOro. Opranuzanus ympomieHa. [loakmacc BbICIIME pakM — BKJIIOYaeT Haubolsee
BBICOKOOPTaHM30BAaHHBIX PakooOpa3HbIX. Y HUX OIpPENeIeHHOE YHUCIO CErMEHTOB Tella, UMEIOTCS
OpIOIIHbIE HOKKH U CETMEHTaLUs OoJiee TeTepOHOMHaAsL, YeM Y IPYTUX pakooOpasHbIX. [lociequsis
napa OpIOLIHBIX HOXKEK — YPOIOJIbl — Y BBICHIMX PAaKOB YacTO CHJIbHO BUJOU3MEHEeHa. Pa3Butue
npoTekaer ¢ meramopdo3oM wuiam mpsmo. IIpencraBurenn — wmusuabl (otpsn Mysidacea),
Mokpunibl (oTpsim Oniscoidea), OokormaBbl (oTpsinm Amphipoda), peunsie pakum (cemeicTBa
Astacidae u Parastacidae), kpa0s! (Brachiura — otnen Reptantia u3 orpsina Decapoda). Muorue
BHJIBI MMEIOT TPOMBICIIOBOE 3HA4YCHHE (HAaNpuUMep, KaMyaTCKHi Kpabd, omap, pedHbIe paku) U
CITy>KaT MULIeH 1J1s pbIO 1 0€33yObIX KUTOB.

3.4. lloakaacc pakymikoBbie pakooOpa3Hbie. OCO0EHHOCTH CTPOEHUS U PA3BUTHS.

K sromy moaknaccy mpuHauiexkar Oosblied 4acThio Menkue (00bIYHO Menbye | MM, B
penkux ciydasx no 30 MM) pauku, 00JIaJaromue JBYCTBOPUYATOM, YaCTO MPOIMUTAHHON COJISIMHU
KaJIbLIUSl PAKOBUHOM, LIEIMKOM IIOKPBIBAIOIIEH MX Teno. Mexay CTBOPKAMM PaKOBUHBI IIpU
JBYDKEHUH KUBOTHBIX BBICOBBIBAIOTCS TOJIBKO aHTEHHBI M MHOTJA KOHIIBI HOXKEK, a TakkKe QypkKa.
Teno oueHb CUIIBHO YKOPOUEHO M YTPATUIIO CETMEHTALNIO. YNCII0 IPyAHBIX HOXKEK COKPALLEHO J10
1—3 map. Bce ronoBHbIe IPUAATKY U TPYAHBIC HOXKKH OY€Hb CUJIBHO CIELUATN3UPOBAHBL: KaKIas
mapa BBINIOJHET Kakylo-HUOYyAb ompeneneHHyo ¢yHkiuio. Cepana v xabp B MOJABISIONIEM
OOJIBIIMHCTBE CilydaeB HeT. M3 siila BBIXOAMT MAYIUIMYC, MMEIOLIMHA, KaK M B3pocible 0codw,
JBYCTBOPYATYIO PAaKOBHHY. PakylIkoBble OOMTalOT Kak B MOpE, TaKk U B IMPECHBIX BOJOEMaXx.
bonbIIMHCTBO BUIOB 3THUX DPAYKOB IEPEABUIaeTCs IO IHY W BOJHBIM DPACTEHUSAM, HO CpeIu
MOpPCKHMX BHMJIOB €CTh W IUIAHKTOHHBIE. biarogaps NpoyHOl PakOBHHE PaKyHIKOBBIE XOPOIIO
COXPAHSIOTCS B UCKOIIAEMOM COCTOSIHMM U MCIIOJB3YIOTCS T€0JI0TaMu ISl OIIPEEICHHs BO3pacTa
pa3IMYHBIX OTJOKEHUH. PakylIKkoBble — OUYEHb JAPEBHAA TIpyINNa XUBOTHBIX: HX OCTaTKU
U3BECTHBI C HIDKHEro kemOpus. OIHM HCCIENOBaTENM CUUTAIOT, 4YTO MOJKIACC BKIIHOYAET
€IMHCTBEHHBIN OTpsAJl, UMEIOLUI TO K€ Ha3BaHUE, Ipyrue pasaeisatoT ero Ha 4 orpsna. Beero
n3BectHO Oosiee 2000 HprHe xuBymux ¥ 12 000 uckomaeMbIx BUIOB. TpyaHO HAWTH BOAOEM, TIE
HE XKHUJIM OBl paKyuikoBbie pauku. [1o pasHooOpa3uio ycinoBuil, K KOTOPhIM OHU MPUCIIOCOOMITHCE,
UX MOXXHO CPaBHHUTh TOJIBKO C BECIOHOTMMH. B MenKuX Jy)kax, B IIpyAax, B KPYIHBIX 03€pax, B
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MOJI3EMHBIX BOJIaX, HAa BceX TIyOMHaX MUpPOBOTrO OKeaHa, Kak Ha THE, TaK M B TOJIIIE BOJbI MOXKHO
OOHApYXHUTh ITHUX HEB3PAYHBIX MEJKHUX JKUBOTHBIX. bojee Toro, u3BectHsl 7 BuaoB (Mesocypris
terrestris, Scotia audax u ap.), KOTOpbIE NMEPELLIN K CyXOIYTHOMY CYIIECTBOBAHUIO: OHU KMBYT B
JIECHOM TOJCTUIIKE BJIAXKHBIX JiecoB IOxHo# Adpuku, Manarackapa, ABcrpanuu, TacmMaHuu u
Hosoit 3enannuu. Kak y MHOTUX JOpyrux BUIOB PaKYyIIKOBBIX, CTBOPKH UX PAKOBUH MOKPHITHI
IIETUHKaMH, 4YTO B JaHHOM Cllydyae CIIOCOOCTBYET YIEp)KaHUIO BJard M MPemsTCTBYET
BBICBIXaHMIO. PakymikoBele U3 poaa Potamocypris oOHapy>KeHbI B TEIUIBIX BOJAX Py4bs B INTATE
Operon B CIIA npu temmeparype 54 °C. Cpeau paxkymIKOBBIX HMEIOTCS W KOMMEHCAJHI,
KUBYIIME Ha Pa3HBIX >KUBOTHBIX, HAalpUMEpP HA CBEPJISILIEM JEPEBO PaBHOHOTOM pake poja
Limnoria. HecMoTpst Ha CTOJIb pa3HbIe YCJIOBHS CYIIECTBOBAHMS W PA3IUYHBIA 00pa3 >KU3HU
(cpenu pakymIKOBBIX €CTh XWIIHUKUA, €CTh M TPYHTOEABI, JOHHBICE U TUIAHKTOHHBIC (HOPMBEI,
3apbIBalOIIMEcs B TPYHT U MOJ3AIOLIME [0 PACTEHMSIM U T. J.), OpraHU3alus PaKyLUIKOBBIX B
obmeM J0BOJILHO oOfHOOOpa3Ha. Bce oHM  005mamaloT  JBYCTBOPYATOM  paKOBHHOM,
COOTBETCTBYIOIIEH  Kapamakcy JpYruX pakooOpa3HbIX. BHyTpeHHSiI ee  TMOBEpPXHOCTb
XUTHHU3UPOBAHA, a HapyKHas OOBIYHO U3BecTKOBas. JleBas W mpaBas CTBOPKU pPAaKOBHHBI
COCAMHEHbl HAa CIIMHHON CTOPOHE 3JIACTUYECKOW CBSI3KOW. Y MHOTHMX BHJOB €CTh U 3aMOK,
COCTOSIIIIMNA M3 BBICTYIIOB HAa OJHOW CTBOPKE M COOTBETCTBYIOIIMX WM YIUIYOJICHHH Ha JPYTOH.
[Tpubnu3uTeNnbHO B CEpeIUHE Tella PACIIONOKEH MOIIHBIA MYCKYJI-3aMBIKATeh, MPUKPETUICHHBII
K IIpaBoOM U JeBoM cTBOpKaM. [Ipu cokpallleHun 3Toro MycKyJia pakOBUHA MJIOTHO 3aKPbIBACTCSI.
dopma U CTpOEHHWE PAKOBUHBI 3aBHCIT OT O0pa3a KH3HU. Y padKoB, >KUBYIIMX Ha
MOBEPXHOCTU KECTKOTO0 T'PyHTAa, pPAaKOBHHA OOBIYHO TOJCTOCTEHHAass M CHa0XeHa pa3IU4YHbIMHU
OyrpaMu W BBIPOCTaMH; Y BHJIOB, POIOIIUXCS B TPYHTE, OHA TOJCTOCTEHHAs, HO TJajaKas, a y
BUJIOB, MOJ3AIOUIMX IO PACTEHUSM M JKUBYIIMX Ha MSATKOM HIJIMCTOM TPYHTE, OHAa TOHKas M
riagkas. B 0cOOEHHOCTH TOHKOW paKOBHHOHM 00J1a1at0T MOPCKUE TUIAHKTOHHBIE BHIBI, TNIOTHOCTh
Tela KOTOpBIX MpUONMKAaeTcs K IUIOTHOCTHM BOJbL. ['ooBa yacTo XuTuHU3MpoBaHa. Ha Helt
OOBIYHO TIOMEINAETCS] HEeMAPHBIM HAYIUIMAIbHBIN IJ1a3, a Yy IpeACcTaBUTeNIel MOPCKOTO CeMENHCTBa
Cypridinidae umeercst mapa CJIOXKHBIX (DaCeTOYHBIX TJIa3, JOCTUTAIONMIUX Y TIYOOKOBOJHOTO
I1aHKTOHHOro (Gigantocypris O4eHb KpPYIHBIX pa3MEpOB. YUAacCTKHM DPAKOBHMHBI, HAXOIAILIUECS
nepes riiazaMmu, Mpo3payHbl, TaK YTO Pauk BUAAT yepe3 pakoBuHYy. Ha romoBe mmeercs yeThipe
napsl npuaaTkoB. Hanbomnee MomiHas W3 HUX — 3aIHsA aHTCHHA, CIIy)Kalasi OCHOBHBIM OPTaHOM
nepenswkenuss. OHa GoraTa pa3IUYHBIMU IIETUHKAMHU, TPUOOPETAIONIMMH Y HEKOTOPHIX BHJIOB
(dhopMy MaNEHBbKUX KJCIIHEH. Y MHOTUX MPECHOBOIHBIX PAKYIIKOBHIX MEpPEAHSS aHTECHHA TaKkKe
JUIMHHAsA, XOTS W TOHbILIE 3a7Heil. OHU MUIaBaloT, B3MaxuBas MEPEIHUMU aHTEHHAMHU BIEpel U
BBEpX, @ 3aJHUMHU BIEpPE] U BHU3, JBUTasCh IPU 3TOM IO PABHOACHCTBYIOLIEH, T. €. MpsAMO. Y
MIPEACTaBUTENCH MPEUMYIIIECTBEHHO MOpCcKOTO cemeiicTBa Cytheridae Ha KOHIIE peaylIMPOBaHHON
Hapy>KHOM BETBU 3aJHUX AaHTCHH OTKPBIBAIOTCA IIPOTOKM IApHOM NAyTHMHHOW JKEJIE3bl.
BepTukanbHO omyckasch ¢ Kakoro-HUOYAb IMOJBOJHOTO MPEAMETa, PauykU BBIAEISIOT, Kak MayKH,
MayTUHHYIO HUTb, a 3aTEM MOTYT €I0 MMOJb30BaThCsl MPU BO3BPAILEHUN Ha3a/]. JTa HUTh MO3BOJISET
UM TakKe yAepKHBAaThCSl HA TPYHTE M TaK MPOTHUBOCTOATH TeueHHUIO. JKBajbl CHaOXKEHbI CUIIBHO
Pa3BUTHIM LIYIIMKOM, KOTOPBIM HEpPEIKO IOMOraeT ABMXeHHI0 paukoB. Hekoropeie Cypridinidae,
Hanpumep Asterope, 3apbIBalOTCSl B TPYHT IpU MOMOIIM HIYNUKOB >kBajl. [lepennue uemoctu y
Pa3HBIX TPYNI PAKYIIKOBBIX YCTPOEHBI pa3inyHO. HYacTo MX HapyKHas BETBb IpPEBpaIllEHA B
HIMPOKYIO IJACTHMHKY, B3Maxd KOTOPOM CMEHSIOT BOJAY B TMOJIOCTH pPaKOBUHBL JlpIxaHue
OCYILIECTBIISIETCSl 4Yepe3 CTEHKY Tejla, U TONbKO y Asterope Ha 3aJHEM OTAeNEe Tela €ecTb
CrenuagbHble BBIPOCTHI TIOKPOBOB, (DYHKIIMOHHMpYyIOUIME Kak J>KaOppl. Y  OOJBIIMHCTBA
PaKyIIKOBBIX HYENIOCTH CHA0XEHBI CHEUATM3UPOBAHHBIMHU IIETUHKAMH M Y4acTBYIOT B
3axXBaThIBAaHUM MUIIM. 3aJHUE YEIIOCTH, [0 MHEHHI0 OOJBIIMHCTBA HCCle[oBaTeneii, y
PaKYIIKOBBIX OTCYTCTBYIOT, HO HEKOTOpPBIE CUUTAIOT, UYTO IepBas Mapa TPYAHBIX HOT y HUX B
JNEWCTBUTEIBHOCTH SIBJISIETCS BTOpOM TMapod demtocteid. I[lepBas, a y HEKOTOpPBIX CEMEHCTB
(Cytheridae, Darwinulidae) u BTopas mapa rpyAaHbIX HOT Takke XoauibHble, HO y Cypridae u y
BCEX MPENCTaBUTENECH MOpCKOro moaorpsiaa Myodocopa 3agHue TpyJIHbIE HOXKH 3arHyThl Ha
CIIMHHYIO CTOPOHY M MPHUCIIOCOOICHBI 17151 OYMCTKUA MAaHTUHHON MOJIOCTH: OHH YAAJISIOT MOTaBIINE
TyJa MEJKHEe MOCTOPpOHHUE YacTHIlbl. ECTh ponbl, coBceM ymiieHHble 00enx map (Polycope) wim
3agHeil mapel (Cytherella) rpynHbIXx HOXeK. 3agHssi 4yacTh Tela B OOJBIIMHCTBE CIIy4yacB
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3aKaHYMBAETCS XOPOLIO PAa3BUTON (PypKOH, MpUHHUMAIOUIEH ydacTWe B JBM)KCHUU padka. IDTH
IBUKEHHSI OYeHb pa3HooOpa3Hbl. MHorue npecHoBoHbie Cypridae MOTyT U MjaBaTh U MOJ3aTh.
[Tpu mon3aHuM OHM LEIUIAIOTCS INETHHKAMM 33aJHUX aHTEHH 3a CyOCTpaT M OTTAJKUBAIOTCS OT
HEro MepeHUMHU TPYJHBIMUA HOTaMH U (pypKoii; IepeJHue aHTEHHBI PH STOM MPOTSIHYTHI BIEPE]
n HamyneiBatoT nyTb. Hexoropsie Buasl (Notodromas monacha, Heterocypris incongruens,
Cyproides marginata) MOTyT MepeIBUTAThCA OPIONTHON CTOPOHOM BBEPX, MOABEHIMBASCH CHHU3Y K
MOBEPXHOCTHOM IUIEHKE HATSKCHHUS, KaK 3TO JeJaeT ONUCAHHBIM BBIIIE BETBUCTOYCHIM pPayvyok
Scapholeberis. Jlpyrue cnocoOHBI 3apbiBaThcsi B TPYHT Ha TiOyomHy a0 7 cm. Bumsl,
MPUCIIOCOOJICHHBIE K TMEPEIBI)KEHUIO N0 MOBEPXHOCTU TPYHTA U PACTECHHUM, 4acTO OTIUYAIOTCS
YAJUHEHHBIMU 33JHUMU aHTEHHAMU M MEPEAHUMHU IPYAHBIMU HOXKaMU. MOpCKUe MIIaHKTOHHbIE
Conchoecia u Gigantocypris MjaBalOT MPU MOMOIIM MOUTHBIX 3aIHUX aHTEHH.

Taxke pa3nuyHbl U COCOOBI MUTAaHUS. MHOTHE PaKyIIKOBBIE MUTAIOTCS MPEUMYIIECTBEHHO
BOJIOPOCIISIMHM, OCTaTKaMHM pAacTeHUH M JKUBOTHBIX M OPraHMYECKMM BEIIECTBOM TpYyHTA
(Cytheridae, Darwinulidae, Candonidae, Cypridopsis). Cpeas MOpPCKUX BHIOB €CTh XUITHUKHA. B
kumeyHuke Cypridina castanea oOHapyXeHbI OCTaTKM MH3MJ U KUJICHOTUX MOJUIIOCKOB, B
kumeynrke C. norvegica — oCTaTkM moyiuxeT. [[MaHKTOHHBIE paKyIIKOBBIE MOENAIOT APYTUX
IUTAHKTOHHBIX JKUBOTHBIX, B MEPBYIO OY€pe/lb BECIOHOTUX, HO MHOTJA U LIETHHKOYETIOCTHBIX U
MeJNKHX pbIO, a Hekoropele BuAsl Conchoecia Hapsay C 300IUIAHKTOHOM HCIIOJNB3YIOT |
¢buromnanktoH. Hekoropsie poasr (Mopckue Asterope, Cyclasterope, Cytherella, mpecHOBOIHBII
Notodromas) — Hacrosmue QUIBTPATOPHl C COOTBETCTBEHHO YCTPOSCHHBIMH PpOTOBBIMHU
npunatkamu. Asterope u Cyclasterope 3apblBaloTCsi B TPYHT, BBICTaBIISISl HaJ HUM KOHIIBI
NEpeHUX AaHTEHH, 00Pa3yIOIIUX OTBEPCTHE B TPYHTE, Yepe3 KOTOPOE MPOXOIMUT CIYXKALTHHA s
¢bunbTpanuu TOK BoAbl. Bce pakymikoBble pasnenbHomnonbl. MHorma nHaOmromaercs MOIOBOM
IUMOp(U3M: caMKH MOTYT OTJIMYAThCS OT CaMIIOB CTPOCHHMEM Kaparakca PaKOBUHBI, TJ1a3 MU
3aJIHUX aHTeHH. Y MHOTMX npecHoBOAHBIX Cypridae caMKu pa3MHOKAIOTCS MapTEHOT€HETUYECKH,
a caMmubl BooOIIe HeW3BecTHBL. B ycnoBusx akBapmyma Herpetocypris reptans copepkaiu B
tedenure 30 JeT, MpUUYeM BCe Ar0 BpeMs MPOUCXOAWIIO MAPTEHOTEHETHMYECKOEe Pa3MHOXKEHHE, U
caMIlbl HA pa3y He MOSBWINCH. ECTh BUBI, KOTOpPBIEC B CEBEPHON YaCTH OOJIACTH PaCIIPOCTPAHEHUS
Pa3MHOXKAIOTCS MAPTEHOTEHETUUECKH, a B F0)KHOM BCTPEUAIOTCS U CaMIbl M CAaMKU U HaOJro1aeTcs
MPOIIECC OTJIOJOTBOPEHHUSL.

[ToioBBIE OpraHbl PaKyIIKOBBIX YCTPOEHBI OU€Hb CII0KHO. OHON U3 CaMbIX yIUBUTEIbHBIX
0COOEHHOCTEH ATHX pAdyKOB MOXHO CUUTaThb OrPOMHBIE pa3Mepbl HUX CHEPMaTO30HJIOB,
MPEBOCXOAUINX MO BEJIMYMHE CIEPMaTO30MIIbl BCEX OCTAIbHBIX JKUBOTHBIX. Hampumep, y
pakyikoBoro pauka Pontocypris miuuHoi 0,7 MM JJIMHa criepMaTo30MJa TOCTUraeT 6 Mm, T. €.
OKa3bIBaeTcs B 8 pa3 OosbIine caMoro >kuBoTHOro. JlnmnHa cnepmarozonaa venmoBeka (0,062 mm)
noutu B 100 pa3 MeHblIe, yeM JUIMHA CIEPMATO30MAa padka. Bmemaromume Takue TMTaHTCKUE
CIIEpMAaTO30M/IbI MOJIOBbIE MYTH CaMI[OB U CaMOK MPEACTABIAIOT OO0 CUIILHO W3BUTHIE KaHAJbI.
CamIibl UMEIOT CJIOKHBIN KOIYJISITUBHBIN anmapar, Mpyu MOMOIIM KOTOPOTO Yepes3 IIeNIb PAaKOBHHBI
BBOJIST CIIEPMATO30Ubl B MOJOBOE OTBEPCTHE CaMKHU. SIilia OIMIOJOTBOPSIIOTCS MPHU BBIXOJE M3
MIOJIOBOTO OTBEPCTHS M CHAyaja OKa3bIBAIOTCS B MOJIOCTH PAKOBHHBI, B €€ 3aaHel yactu. Yepes
HEKOTOpOE BpeMsl caMKa OTKJIaJbIBaeT silla Ha KaMHH, IIOBEPXHOCTh TPyHTa WM HA PacTEHUE.
Hekortopsie Cytheridae u Darwinulidae HocAT sifiia o1 pakOBUHOM IO BBIXO/A U3 HUX JIMUMHOK, a
y Cypridinidae mox pakOBHHOW TOJHOCTHIO (DOPMHUPYIOTCS MOJIOJBIE PAdKH, IMOCJIE YEer0 MaTh
yIaaJIeT UX HapyKy CBOMMHM TPYAHBIMH HOTaMH. Y OCTAJbHBIX PAaKYIIKOBBIX M3 SHIA BBIXOIUT
HayIuImyc cBoeoOpa3Horo crpoeHus. OH cHa0XeH JIBYCTBOPYATON PAaKOBHHKOM, 001€e KOPOTKOU 1
CHJIbHEE CY)XMBAIOLICHCS K 3agHeMy KOHILy, YeM paKOBHMHKA B3pOCIbIX paukoB. Ero 3amnue
AQHTEHHbl M JKBaJbl OJHOBETBUCTHI, IpPHUYEM TOCJIEIHUE 3aKaHUYMBAIOTCA JUIMHHBIM KOTTEM.
Hayrnmyc MoeT He TOJIBKO XOpOIIO TIaBaTh, HO U MOJ3aTh MPH MOMOIIM 3aJHUX aHTEHH M KBaJl.
JlnunHKa NHUHSET, MOCTENEHHO MPUOOPETaeT HEJOCTAIoIUMEe KOHEYHOCTH U IpEeBpallaeTcss BO
B3pOCIOr0 payka. Y TMPECHOBOJHBIX BHJOB MPOJODKUTEIBHOCTh JIMYMHOYHOTO Pa3BUTHUS
KoJjiebsiercss oT S5 Hemenb g0 4 MecsneB. B oTimune OT Apyrux pakooOpa3HBIX B3pPOCIHbIC
PaKylIKOBbIE HE JMHAIOT. [JINTENbHOCTh UX JKU3HM pa3jivyHa y pa3HbIX BUIOB. IIpecHOBOIHBIC
BU/[IbI, HAYTIJIMYChl KOTOPBIX BBUIYIUISIFOTCS M3 MEPEe3MMOBABIIUX SIHII, KUBYT OOBIYHO HE Oojee 4
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MecseB, Buabl cemeiictBa Candonidae — 9 u Gonee mecsres, a mopckoi Philomedes globosus —
HE MeHee 2,5 JIeT.

3.5. Beicime paku. OTpsig JleciTHHOTHE M MX XapaKTEePUCTHKA.

OcHOBHbIE TpPU3HAKK BHUAOB IMOJKJIAcCAa — TOCTOSIHHOE YHMCIO TPYAHBIX U OPIOIIHBIX
CETMEHTOB, a TaKXXe MPHUCYTCTBUE OPIOIIHBIX KOHeuHocTel. ['pyap cocrout u3 8, a Opromko u3 6
Wi 7 CerMEeHTOB U 3aKaHYMBAETCs TEIbCOHOM. Hepeako mepeaHuil MM HECKOJNBbKO MEepeaHHUX
IPYIHBIX CETMEHTOB CPAcCTalOTCS C TOJOBOM M MX KOHEYHOCTH MPEBPAIIAIOTCS B HOTOYETIOCTH.
NHorpma cpacraroTcs Mexay coO0H MM ¢ TETHCOHOM U OPIOIIHBIE CETMEHTHI. MYXCKHE TTOJIOBBIC
OTBEPCTUSl BCErJa OTKPBIBAIOTCS Ha TIOCIETHEM, a XEHCKHE Ha IIECTOM TPYIHOM CErMEHTE.
XKenynok mnoxpasneneH Ha >KeBaTeIbHYIO W (QUIBTPYIOLIYI0 Kamepbl. Bcerna ectb CHIIBHO
pa3BuTas MUIIEBApUTENIbHAS JKee3a, CepAlle U KPOBEHOCHbIE cocyabl. HazBaHue «BbICIIME» HE
coBceM TOYHO. Eciii MOCTOSHCTBO uMcia TPYIHBIX U OPIONIHBIX CETMEHTOB MOXHO CUHUTATh
MPU3HAKOM O0Jiee BHICOKON OpraHU3aIiy, YeM X HETIOCTOSHCTBO, MPHUCYILEe IPYIUM MoaKIaccaM
pPakooOpa3HBIX, TO MPUCYTCTBUE OPIONIHBIX KOHEYHOCTEH, HA00OpPOT, TOBOPUT O MEHBIIEH
CIelMaNM3aliy, YeM HX HCYEe3HOBEHHe, Habmiojamolieecs y JApYrux mnonkiaccoB. [lo Bcei
BEPOSATHOCTH, BBICIINE paKOOOpa3HbIe Pa3BUBAINCH HE3aBHUCHUMO OT JIPYIMX MOJKIACCOB, Kax bl
U3 KOTOPBIX COXPAaHWI T€ WM WHBIE NPUMHUTUBHBIC TMPHU3HAKU, YHACJICJOBAHHBIE OT OOIIUX
npenkoB. IlpencraBuTenu BBICHIMX pPAaKOOOpa3HBIX, Kak MPaBUIIO, KpYyIHEE, YeM padkw,
OTHOCALIMECS K JIpyruM mojkiaccaM. OHM pacnpocTpaHeHbl YPE3BbIUAHHO HIMPOKO: HACEISIOT
caMble pa3HOOOpa3HbICE BOJOEMBI M YACTHYHO TMPHUCIOCOOMIMNCh K OOWTAaHHUIO Ha CyIIe.
CucrtemaTuka IMoJKJIacca OYECHb CIOXKHA: OH JIGIHMTCSA Ha HAJOTPSIbl, KOTOPBIE B CBOIO O4Yepenb
MOIPA3ACNAIOTCS Ha OTPSAAbl. TaKuX HAAOTPSII0B HACUUTHIBACTCSA MATh.

Jexkmusa Ne 12 ( 2 gyaca)

Tema: «Iloarun TpaxeiitHoabimamue. Kiiacc MHOTOHOKKH».
1.12.1 Bonpocs! 1eknum:
1.1. OcobGeHHOCTH OpraHU3aIMK MHOTOHOKEK.
1.2. Tloakmacc I'yboHorne MHOrOHOXKH. PactipocTpanenue u o0Opas >ku3Hu. [ naBHeimme
IIPEICTABUTENH U UX 3HAYCHUE B )KU3HU YEIIOBEKA.
1.3. I[Togknacc ABynapHOTrHEe MHOTOHOXKKH. PacipocTpanenue u o0pas xKHU3HH.

1.12.2. KpaTkoe coaep:kaHue BONPOCOB.

3.1. Oco0eHHOCTH OpPraHU3alMU MHOTOHOMKEK.

Mmuoronoxku (nat. Myriapoda) — Hagknacc, oOBEAMHSIONIMI YEeThIpe KIacca Ha3eMHBIX
YJIEHUCTOHOTUX (cuMGui, TyOOHOTHX, JABYHApHOHOTUX U TMAypoInoJ, MOCIEAHUX OOBIYHO
OOBEIMHSIOT B OJIWH TOJKIAcCC). XapaKTepHbIe MPEICTaBUTEIIM MHOTOHOXKEK: CKOJOMEHIIpa
KanupOpHUNCKAst U CKOJIOTIEH Ipa TUTaHTCKasl, KOCTAHKa, MyxooBKa OOBIKHOBEHHAsI, KUBCAKHU. 4
knacca u okousio 10 teic. BunoB (B T.4. 3000 — Chilopoda u 6onee 7000 — Diplopoda).

3.2. [Tonknacc I'yGoHorue MHOroHokKkH. PacnipocTpanenue u o0pa3 sKu3HH.
I'naBHelilKe MpeICTABUTEIM M X 3HAYEHHE B KU3HH YeJ0BeKa.

B 1mpoTHBOMONIOXKHOCTH MPENCTABUTEISIM Pa300paHHBIX paHee MOJKIACCOB MHOTOHOXEK,
IPEACTaBICHHBIX carpodaraMy WIN PaCTUTEIHHOSAHBIMU (JOPMaMH, BCE TyOOHOTHE MHOTOHOXKKH
— AKTHMBHBIC XHMIIIHUKH, ITHTAOIMIUCCA CaMbIMH pa3HOO6paBHBIMI/I 6GCHO3BOHO‘IHBIMI/I, a uHoraa
caMble KPYIIHbIE ¥ aKTUBHBIC U3 HUX HAAJaloT JaKe Ha MEIIKUX MO3BOHOYHBIX.

Kak u mpeacraBuTenu Apyrux rpyln MHOTOHOXKEK, TYOOHOTHE, MHOTOHOXXKH TECHO
CBSI3aHBI C MOYBOIl M BEAYT B OCHOBHOM CKpBITBI 00pa3 >KH3HH, MPOBOJS OOJNBIIYIO YacTh
BPCMCHHU B IMOYBE, IO KaMHSIMU U 6peBHaMI/I, B JICCHOM MOACTUIIKC, B TPCIIMHAX CKall U B JPYIrux
YKPBITHSX, BBIXO/IS HA TIOBEPXHOCTH ITOYBBI TOJIBKO 110 HOYaM.
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Y ryOOHOrMX MHOTOHOXXEK TEJIO 3aMETHO CIUIIOIIEHO B CHHHHO-OpromriioMm
HaIlpaBJIEHWHU; CETMEHTAlMsI MX TYyJIOBHUIa Ooyee win MeHee oAHOponHas. Ha mepemnHem kpae
TOJIOBBI HAXO/AATCS AJMHHBIE O0JIee WM MeHee YeTKOBUAHbIe ycuku (1 mapa).

ITo GokaM ToJOBBHI pacroyiararoTcs Tiaa3ku, KOTOpble 00pa3yloT MHOTJa 3HAUUTEIbHBIC
CKOIIJICHHs, HAllOMUHAIOIINE CJIOXHBIN (aceTouHblii ria3 (y MyXOJIOBOK), a MHOTJa — Y
MTOCTOSIHHO OOHWTaromux B mouBe (GopMm (y TeopuiIoB M KPHUNTOIICOB) — TJia3a OTCYTCTBYIOT.
PoToBble yacTu npeacTaBiieHbl 3 TapaMyu YEIOCTEN.

CBoeoOpa3HbIM MPHU3HAKOM, XapaKTEpU3YIOLIUM BECh MOJAKIACC, SBISIETCS TO, YTO
mepBas mapa TYJOBHUIIHBIX HOTI IpeoOpa3oBaHa B  XBaTaTelbHbIC, 3aKaHUYUBAIOIIMECS
CEpIIOBUAHBIMU KOTTSIMH HOTOYENIOCT M, C MOMOIIBI0 KOTOPBIX 3TH MHOTOHOXKKH CXBaThIBAIOT U
YIAEPKUBAIOT TOOBIYY.

B ocHOBaHMM BEpIIMHHOTO YJEHHKA HOTOYENIOCTeH HaXOAMTCS SAJOBHUTasl >Keyesa,
MPOTOK KOTOPOM OTKpBIBaeTCs 0113 BepIIuHBI KOrTs. [lonmanaromuii B TeI0 KepPTBBI Yepe3 paHKy,
HaHOCHUMYIO KOTTSIMH HOTOYEIIOCTEH, SI/T TTO3BOJISIET TYOOHOXKKE ObICTpee yOMBaTh CBOIO JOOBITY.
Kpome TOro, HOro4emtocTH CIy>KaT 3TMM MHOTOHOXKAaM W JUIS 3alllUThl OT BParoB: OOJbIINE
CKOJIONEHJPHI TEIUIBIX CTpaH SAOBUTHI Jaxe UIs KPYMHBIX MJICKOMMUTAIONIUX W YeJIOBEKa.
OcTtanpHble mapbl HOT XOAiIbHble. OHM pacmojiaraloTcsi Ha BCEX UYICHHMKAaX Tejla, KpoMe JBYX
nocneauux. Horu mocnenHel napel AJIMHHEE OCTalbHBIX, HAPABIEHBI HAa3al U HOCAT HAa3BaHUE
BOJIOYAIIUXCSI HOT.

[TonoBoe oTBepcTHE Yy 00OMX MOJIOB HAXOMUTCS Ha 33aJHEM KOHIIE Tela. Y CaMIoB C
MOJIOBBIM OTBEPCTHEM CBSI3aH BBIMSIYUBAIOIIUICS OTPOCTOK, C MIOMOIIBIO KOTOPOTO OHU B MEPHOJ]
Pa3MHOXKEHHS MOTYT ILJIECTH MAYTHHY.

B npenenax nmogknacca pa3nudaroT 4 oTpsiia ry0OHOTHX

3.3. Iloakaacc ABynapHorue MHOroHoKkH. Pacnpocrpanenne n o0pas :Ku3HU.

[Togkmnacc nBynmapHoHOrUX (AuIIonona), Bkiatovaronmid okoiao 10 000 BUIOB, MOTYy4YUIT CBOE
Ha3BaHME 32 TO, YTO Y ITUX KUBOTHBIX Ha OOJBIIIMHCTBE TYJIOBUIIHBIX CETMEHTOB UMEETCS T10 JBE
mapel JIOBOJIBHO CIa0bIX KOHEYHOCTEH. ITa OCOOCHHOCTh OOBSICHSAETCS TEM, YTO IIHUTKH
TYJIOBUIIHBIX CETMEHTOB y TUTUIOMNO/ MOMAPHO CIUBAIOTCS.

['onmoBa y nuriono 1 SIBCTBEHHO BhIpayKeHa, ¢ 1 mapoil KOPOTKUX HEBETBUCTHIX YCHUKOB,
OOBIYHO C 2 MapaMu JOBOJILHO CIIa0BIX YENIOCTEH U OOBIYHO C IJIa3KaMU 10 OOKaM.

Teno GoNnbIIMHCTBA ABYMAPHOHOTUX MOKPHITO IIOTHBIM, YACTO OOTaThIM YTJICKUCIIBIM
KaJIbI[MEM TaHIMPEM, 3AIIUINAIONIIM 3TUX MHOTOHOXKEK OT BParoB W OT OBICTPOI MOTEpH BJary.
Ho Bce-Taku nBynmapHOHOTHE — OYEHBb YYBCTBUTEIBHBIC K BBICHIXaHHIO KHUBOTHBIC, N30eraromme
MPSIMBIX COJTHEUHBIX JIy4ei U BEAyIIUe CKPBIThIA 00pa3 Ku3HU. BcTpedaroTcss oHU Yaile BCero B
jecax TOJ OMABIIMMHU JIMCTHSIMH, MHOTO MX OBIBa€T B JIOBOJIbHO BIAXHBIX OOTraThlX T'yMyCOM
MOYBax TMOJIEH M OropoJIOB, YaCcTO HMX JIETKO MOXKHO OOHApYXHTh IO JIeKAIMMMU Ha 3eMIIe
KaMHSIMU UM OpeBHAMH.

JIByImapHOHOTHE MHUTAIOTCS B OCHOBHOM THHIONIMMHU BEIIECTBAMH B IOYBE H B TEX
CKOIUJICHUSX PAaCTUTEIBHBIX OCTATKOB (pa3Jiararoliuecs JUCThS, THUJAS JAPEBECHHA U T. 11.), TIE
OHM BcTpevaroTcs. [1o OTKPBITON MOBEPXHOCTH JUILIONOIBI HA CITA0BIX TOHKUX HOTaX JBUTAIOTCS
MEJIJICHHO, XOTS JBIKEHHE KaKI0W OTACIbHOW HOXKKHU ObicTpoe. CoKpalieHus: MyCKyJIaTypbl HOT
MpoOerarT BOJIHOOOPA3HO OT MEePEAHNX K 3aHUM HOTaM, U €CIIM CMOTPETh COOKY, HampuMep, Ha
MOJI3YIIYI0O MHOTOHOXXKY — KHUBCSIKA, €€ HOTH KaKYTCS CIUIONIHOW BOJIHOOOpA3HO M3rHOaromeincs
CKJIaJIKOW. YTMHpasiCh HOTAaMH, IBYIMAPHOHOTHE JIETKO MOTYT PBITbCS HE TOJIBKO B MSTKUX
THUIOIIUX JIUCThSIX, HO U B MOYBE, B INIYOb KOTOPOW OHU YXOZIAT MO MEPE MOJCHIXaHUSI BEPXHUX
cioeB. [loaToMy y OONBIIMHCTBA JIBYIMAPHOHOTMX MHOTOHOXEK TEJIO B TOMEPEUYHOM CEUYECHUH
OKPYTJIO€, KaK y JTOKJIEBBIX YEPBEH.

Tak kak y OOJNBIIMHCTBA [BYNAapPHOHOTUX CHUHHBIC IIUTKA OYEHb MOIIHBIE U
OXBaTHIBAIOT OOJIBIIYI0 YacTh IMOBEPXHOCTH TeJla, 3THU MHOTOHOXXKH B CIlydae OITAaCHOCTH
CBEPTHIBAIOTCS KPYXKKOM TaK, YTO T'OJIOBA U KOHEYHOCTH OKAa3bIBAIOTCS TMOJI 3AIIUTON CIIUHHOTO
nmaHmups. MHOTHE AWIUIONOABI 3alTUINEHBI OT BPAaroB M SIOBUTHIMH JKEJI€3aMH, BBIJCISIIONTAMU
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BELIECTBA HEPEAKO C OUEHb PE3KUM 3anaxoM. Tak, B iecax CeBepHoro KaBkasa 3a JecsITKU METPOB
Ja)ke YeJoBeuecKoe OOOHSHHME TO3BOJIIET OOHAPYKUTh MO HENPUATHOMY CHEHH(PUIECKOMY
3amaxy Oenoro kuBcsika (Pachyiulus foetidissimus). SIqoBUTBIE &Kele3bl OTKPHIBAIOTCS HA OOKOBBIX
OTJIeNax CIMHHBIX IIUTKOB KaXJIOTO YJE€HUKa TyinoBuina. MHoraa Beinensemas efkas >KUIKOCTb
o0amaeT u CBOMCTBaAMH KpacuTels. Tak, OOBIYHBIN B TUCTBEHHBIX JIeCaX HAIICH CPETHEN MOIOCHI
cepblii KuBCSK (Sarmatoiulus kessleri) BeIensieT )KUIKOCTh, OKPAIIMBAIONTYIO PYKU B (PHOJIETOBO-
KpacHBIN LIBET U JI0JITO HE CMBIBAIOIIYIOCS.

VY HEKOTOpBIX TPOMHYECKUX BHUIOB B BBIJCICHUAX SIOBHUTHIX >Kelle3 OOHapy)KeHa
CHHMJIbHAs KUCIOTa..Jlake MpakTHYECKH HesAoBUThIE MHOTOCBs3bI (Polydesmus) mpu Gonbrmx
CKOIUICHHSAX OTYETJIMBO MaxHYT MHUHAAEM — BEpHBIM MNpPU3HAK NPUCYTCTBUS CHUHIIBHOM
KHUCJIOTHI. SI1IOBUTHIE BBIJEICHUS MHOTUX KPYIHBIX TPOIMMUYECKUX MHOTOHOKEK BBI3bIBAIOT CIIEpPBa
MOYEpHEHHEe, a 3aTeM CIyUIMBaHUE KOXH, a MomMajas B TIJla3a, MOTYT BBI3BaTh JaXke CIEMOTY.
Hackonbko OBIBAIOT SA0BUTHI BBIICICHUS IBYIAPHOHOTUX MHOTOHOXKEK, MOKHO CYJHUTh IO TOMY,
yTo wuHAeWnbl lleHTpambHONW MeKCHKH yHnoTpeOssitoT WX s oTpaBiieHust ctpen. OOBIYHO
SIIOBUTHIE BBIICJICHUS JTUILIONO] MPU MPUKOCHOBEHUH K MX TEIIy BBICTYMAIOT B BUJIE KarelieK U3
OTBEPCTHH SAOBHUTHIX Kelie3, HO, HampuMmep, y Buaa Rhinocrinus salvo, BcTpewaromierocst Ha
octpoBe ['auTH, siioBUTasi >KUIKOCTh BbIOpAchIBae€TCS U pPACIbUIAETCS, KaK OpbI3rU Iyiia, Ha
paccTosiHue 10 75 ¢M B KaXX1yI0 CTOPOHY.

Kazanocs Obl, S70BUTHIE OTIYTHUBAIOIINE BBIACICHUS JOJDKHBI HAIEKHO 3allUINATh
IBYMApPHOHOTMX OT MX €CTECTBEHHBIX BpPAaroB, HO M3BECTHO, YTO HMX OXOTHO IOEAAIOT KaObl,
JATYIMIKA U TTHUIBI, 0OCOOEHHO CKBOpIBL. BecHOM B HEKOTOPBIX MECTHOCTAX OKOJIO IOJOBHHBI
paloHa CKBOpPIla COCTABIISIFOT KUBCSAKH.

JIByrapHOHOTHE IeJsATCsl Ha JABE Tpymmbl. bonblas 4acTb U3 HUX OTHOCHUTCA K Tak
HazbiBaeMbIM  ThicsiueHOkKaM  (Chilognatha), koTopble XapaKTepU3YHOTCS OYEHb CHJIBHO
VIUIOTHEHHBIMU [TOKPOBaMH, OOBIYHO OOraThIMHM YIJIEKHCIBIM KajblueM. Bropas rpymnna
nBynapHoHorux — Pselaphognatha — mnpezncraBieHa ofHUM OTPAJOM KHUCTEBUKOB — OYEHb
MEJKHUX KUBOTHBIX C MATKHMHU TOKPOBaMHU.

IIpencraButenu nepBoi Ipymmbl ABYIAPHOHOTMX M3BECTHBI B UCKOIIAEMOM COCTOSIHUU
U BCTPEUYAIOTCA C KOHIIA CHJIYPUUCKOIO IMEpUoJa TMajJe030MCKOM 3pbl, YTO IMOKa3bIBACT Ha
rITyOOKYIO T€0JIOTHYECKYIO APEBHOCTh 3TUX HA3EMHBIX YWIEHHUCTOHOTHX.

XOTsl 3TH KUBOTHBIE U HOCST HA3BAHUE THICSYCHOXKEK, B IEHCTBUTEIHLHOCTH HOT' y HUX
MeHblle. Jlake y TakuxX KpyNHBIX NPEACTaBUTENEH, KaK y KUBYyIIEero Ha CeHIIenbCKUX OCTPOBax
CEHIIeNbCKOTO KHUBCsKka (Spirostreptus seychellarum), TymoBuIie KOTOpPOro COCTOUT U3 75
CErMEHTOB, HOT ToJbKO 139 map! Ilepennue 3 TyJOBUILHBIX CETMEHTA Y THICSTUEHOXKEK HECKOJIBKO
OTJIMYAIOTCS OT OCTAJIbHBIX — Ha OJIMKailieM K rojoBe HET KOHEUHOCTEW, OHU BXOJAT KaK 4acThb
HIDKHEN IJIaCTMHKM (THATOXWJIApus) B COCTaB POTOBOrO ammapara. A Ha BTOPOM M TPETHEM
CEerMEHTax Bcero no 1 mape KOHEYHOCTEH (B OTIIMYHME OT OCTAJIbHBIX, HECYIIUX O 2 mapel). Ha
TPETHEM CEIMEHTE OTKPBIBAETCS II0JI0OBOE OTBEPCTHE.

O1Iog0TBOPEHNE Y THICAYECHOXKEK BHYTpeHHee. Camell BbIIENSIeT MaKeT ¢ CEMEHHOU
KHUIKOCTBIO (criepMarodop), KOTOPBIH HOXXKaMHU MEpeaaeTcsi OT MOJOBOTO OTBEPCTUS Ha3al K
CHEIHabHO BUJIOM3MEHEHHBIM COBOKYNHUTEIbHBIM KOHEYHOCTSIM — TOHOMOAMSAM (y CamIloB
KHMBCSIKOB OHHM PaclOJIOKEHbl HA BOCbMOM—/IEBATOM CerMeHTax). C IMOMOIIBI0O TOHOIOUIN caMel]
MEPEHOCUT criepMaTodop K MOJIO0BOMY OTBEPCTHIO caMKH. OIUIOJOTBOPEHHAs CaMKa OTKJIa/JbIBACT
B 3eMJII0 SIMla Ky4KaMH, MMEIOUMMU BHUJ KOMOYKOB, 3alIUIIAEMbIX OT BBICHIXaHUS CMECHIO
BBIJIETISIEMOM CJIM3H U MOYBBI, @ HEKOTOPbIE ThICSUYEHOXKH, HanpuMep Craspedosoma, cOOpyKaroT
BBICTUJIAEMOE IIAYTUHOM THE3/0.

N3 sun BeIXOASAT MMUUHKU 00BIYHO ¢ 3 mapamu wiH (y Polyzonium germanicum) c 4
napamu HOT. HO y HEKOTOPBIX THICSIUEHOXKEK, HAIIPUMEP Y OAHOTO U3 HanboJiee KPYIMHBIX HAIIUX
BHJIOB — KpbIMcKoro kuBcsika (Pachyiulus flavipes), y’ke B MOMEHT BBUIYIUJICHUS U3 SiAIIa MHOTO
nap HOr. ThICSYEHOXKEK pa3AessatoT Ha psJl OTPSI0B.

Jexkmusa Ne 13 ( 2 yaca)

Tema: «lloarun XenuuepoBbie»
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1.12.1 Bonpocs! 1eknum:
1. OOuwmii mIaH CTpoeHus Teja naykooOpa3HbIX.
2. OcobeHHOCTH BHEITHETO CTPOCHUS AyKOOOPa3HbIX.

3. OcobeHHOCTH BHYTPEHHETO CTPOCHUS MAayKOOOPa3HbIX
1.12.2. KpaTkoe cojep:kaHue BONPOCOB.

CTpOCHI/Ie U JKU3HCHHBIC OTIPABJICHUS.

Teno neauTcst Ha rOJOBOTPYAb U OPIOIIIKO.

OO0mue npu3HaKd MayKOOOpa3HBIX: OTCYTCTBHUE YCHUKOB, YETHIPE IMaphl XOJIWUJIHHBIX HOT,
TpaxelHoe WM JIETOYHOE JIbIXaHHE, TOCTOSHHBIE OKOJIOPOTOBBIE MPUIATKU — BEPXHUE IIyHalbla
1 Horourynajgbia. Ha rogoBorpyau pacrnosoKeHbl YeThIpe Mapbl MPOCTHIX TJ1a3, POTOBBIE OPTraHbl
1 KOHEYHOCTHU (XOJIWJIbHBIE HOTH). Y Mayka MepBas mapa poTOBBIX OPraHOB — BEPXHHUE YEIIOCTH,
CHaO)KEHHBIE OCTPBIMU, 3aTHYTHIMH BHU3 KOTOTKAMHU.

VY KOHIIa KOTOTKOB OTKPBIBAIOTCSI BBIBOJIHBIE MPOTOKH SOBUTHIX jKeje3. UenrocTH ciryxar
MayKy Jis yMEpIIBICHHS JOOBIYM W JJs 3alluThl. BTopas mapa pOTOBBIX OpPraHOB —
HOTOIIyNaJIbla, KOTOPHIMHU MayK OIIYIBIBAET U TOBOPAUYMBAET KEPTBY BO BPEMS €/Ibl.

UeTblpe mapbl WICHUCTBIX XOAMJIBHBIX HOT TMOKPBITHl UYYBCTBUTEJIbHBIMU BOJIOCKAMH.
Bbpromko mnaykooOpa3HbIX KpymnHee TronoBorpynud. Ha 3agHemM KoHe Oprolika y MayKoB
pacmojaraloTcs MayTUHHBIE OOpOJAaBKH, B KOTOPHIE OTKPBIBAIOTCS TMAyTHHHBIC IKEIIE3bI.
Brigensiemoe jkene3amMu BEIIECTBO TBEpAEET Ha BO3Ayxe, oOpaszys mayTWHHble HUTH. OIHU
JKeIle3bl BBIJCIAIOT MAyTHHY MPOYHYI0 U HEKJICHKYI0, UAYIIYI0 Ha 00pa3oBaHHWE OCTOBA JIOBUEH
cetu. Jlpyrue >xenes3bl BBIAEISAIOT MEJIKHUE KJIeHKHWe HUTH, C MOMOIIbIO KOTOPBIX MayK CTPOHUT
JIOBYYIO CE€Th. TpEeThbU >KEJe3bl BBIJACISIOT MSTKYIO IIEIKOBUCTYIO MAyTUHY, HCIOJIb3YEMYIO
CaMKOM ISl TIIETEHUS] KOKOHA.

[TokpoBBI XUTUHOBBIE, HEPEKO C MHOTOYMCIICHHBIMHA YYBCTBYIOIIMMHU BOJIOCKAMU.

Y naykooOpa3HbIX BBIICNAIOT MAayTHHHBbIE OOpPOJAaKW — OpraH, BBLACTSIONUN NayTUHY
(MIpOU3BOAHBIE KOHEUHOCTEN).

HepBHas cuctema — OproliHas HepBHasl IleMOYKa ¢ raHriausMu. [Ipu ciusHUM 4YIEHHKOB
MPOU30IUI0 M OOBEIWHEHUE TAHTIIMEB. Y TMAayKOB Y3Jbl TPYAU U OpIOIIKA CIUTHI B €IUHBIN
HepBHBIA y3en. [laykoB OTIMYaeT CIOKHOCTh HEPBHO-TICUXUYECKHX MpPOSBIECHUH, pediekcos,
WHCTUHKTOB.

Opransl 3penusa. Mmeercs 1-6 map mpocThIX r7a3. /[Ba IEHTpalbHBIX TJia3a IayKOB
CIIOCOOHBI pazInyaTh GOPMY U I[BET MPEIMETOB.

Opranbel nunieBapenus. llepenHuid oTAEN NHUINEBAPUTENIBHOIO TpaKTa CJllaraercs Hu3
MYCKYJIBHOM TJIOTKM U THUIIEBOJAA, KOTOPBIEC CIYKAT JIJIsl BcacbiBaHUs MUIIU. OCHOBHbBIE MTPOIIECCHI
NepeBapuBaHus U BCACBIBaHMS MHILM MPOTEKAIOT B CpelHEN KUIIKE, BHICTIAHHOW MKEJIe3UCThIM
SMUTEIUEM U UMEIOIIEH CIIETbIe BBIPOCTBI, YTO YBEJIUYMBAET BMECTUMOCTh U BCACBIBAIOLIYIO
MMOBEPXHOCTb. B OpOITHOM OTAEN CpemHEeW KHUIIKKW OTKPBIBAIOTCS MPOTOKH TMApPHOMW JKEIe3bl —
MEYCHH, BBIACIAIONICH MUIeBapUTENbHBIE (EPMEHTHl W  BCACHIBAIONICH TepeBapCHHbBIC
MUTaTeNIbHbIE BELECTBA.

Opranbl neixanus. JlerouHble MEMIKM PACHOJIOKEHBI B TEpenHed dYacTh Oplomika u
COOOMIAIOTCA C BHEINIHEH Cpeaol IbIXadbllaMH. BHYTpH JIETKMX HWMEIOTCS IapauiebHO
pacmooKEeHHbIC TOHKUE JINCTKH, B TAKYHAX KOTOPBIX T€YET KPOBb. | 'a3000MeH MPOUCXOTUT Yepe3
TOHKHE TOKPOBBI JIUCTOUKOB. KpoMe HHMX, y mMayka B OpIOIIKE €CTh Tpaxeu — JiBa Iy4Ka
JBIXATENbHBIX TPYOOUEK, OTKPHIBAIOIINXCS HAPYKY OOIIMM JTBIXaTEIbHBIM OTBEPCTHEM.

KpoBeHocHasi cucremMa  ciaraeTcsi W3 JIeKallero Ha CIMHONM CTOPOHE MYCKYJIUCTOIO
MyJBCUPYIOLIETO Ceplilla U OTXOISIIUX OT HEro COCYIOB, HANpPaBISIOMIUXCS K Pa3IM4HbIM
opranam. MmerTcst octuu- mopel B cepiamne. OOpaTHBIH TOK KPOBH K CEPAILY MPOXOIUT IO
JaKyHaM.



67

Opranbl  BblneneHusi. B Opromke wumeercs 1-2mapbl TOHKHX —CJENbIX TpyOO4yeK —
MaJbIIMTUEBBl COCYZBI, OTKPBIBAIOIIMECA B KHUINCYHUK. BBIICIAIOT NPOAYKTHI pacmana Hus3
OpIOIIHOTO OT/EeNa Tena. FiMeeTcs KoKcalbHas jkesesa.

ITonoBast cuctema. IlaykooOpa3Hble pa3AeibHOIONBL. SMYHUKU CAaMOK PACIOJIOXKECHBI B
Oproiike, a SHIEBOABI CIMBAIOTCS B EIUHBIA MPOTOK, OTKPHIBAIOIIMICS B TEpEAHEH YacTH
OpromHoro otnena. CeMEHHUKH CaMIOB Takke JexaT B Opromke. OTxoxadmme OT HHUX
CIIEPMOITIPOBOJIBI CIIMBAIOTCS M OJTHUM OTBEPCTHEM OTKPBIBAIOTCS HA HUYKHEH CTOpPOHE OpIoIIKa.

Jexkmusa Ne 15 ( 2 yaca)

Tema: «BropuuHopoThie 0ecio3BOHOYHBbIE. THII HTTTOKOXKHE»
1.12.1 Bonpocsl JieKIuu:

1. OOuruit mad cTpoeHust BTOpu4HOPOTHIX O€CTIO3BOHOYHBIX.

2. Oco0eHHOCTH BHEUTHETO U BHYTPEHHEITO CTPOCHUSI UTJIOKOXKHX.
1.12.2. KpaTkoe coaep:kaHue BONPOCOB.

B oTnnume OT mNEepBUYHOPOTHIX IKUBOTHBIX — KOJbYATHIX 4YEpPBEH, MOJUIIOCKOB U
YJICHUCTOHOTHX — OJacTomop 5MOpPHOHA WIJOKOXUX U XOPIOBBIX CTAaHOBHUTCS aHAIBHBIM
oTBecTHEM. Bce BTOPUUYHOPOTHIE MMEIOT BTOPUYHYIO MOJIOCTHh Teda — menoM. Kpome toro, mms
BTOPUYHOPOTHIX XAapakTEpPHO paauaibHOe JpoOJIeHHWe siflla, a HE COHpalbHOE, KaK Yy
MEePBUYHOPOTHIX. K BTOPHUUHOPOTHIM KUBOTHBIM OTHOCSATCS HIETHUHKOYENIOCTHBIE, MTOTOHO(OPHI,
WIJIOKOXKKE, TOJyXOpAOBbIE M XOpHaoBble. MHOrga B cOCTaB BTOPUYHOPOTHIX BKJIIOYAIOT U
IIYNalbIEBbIX, 3aHUMAIOIIMX MO POy MPHU3HAKOB IPOMEKYTOYHOE TMOJOXKEHHE MEXKIY
MEPBUYHOPOTHIMU U BTOPUYHOPOTHIMH KUBOTHBIMHU.

[leruakouemoctarie (Chaetognatha) — Tum MOpcKuX OECMO3BOHOYHBIX KHUBOTHBIX. Ha

CTPEJIOBUIHOM TTpo3padyHoM Tese JuHou 0,5—10 cM umerotcst ninaBHUKU. CeprioBUIHBIE IIETUHKU
Ha TOJIOBE CIYKAT I 3axBara Nuuiy. JlpIxatenbHON, KPOBEHOCHOW M BBIICIUTEIBHON CHUCTEM
Her. HepBHas cucrema COCTOMT W3 NApHOTO HAJAIJIOTOYHOIO M HEMAPHOTO MOJTIOTOYHOIO
TaHTJIMEB, COeTUHEHHBIX TPOAOIBHBIMU TSKAMH.
[[leTnHKOYEMOCTHBIE — TepMaPPOIAUTHI C BHYTPEHHUM OILIOJOTBOPSHHEM. Bobiieit 4acThio 3TO
XHUIIHUKH, BXOJSLIME B COCTaB MOPCKOTO IUIaHKTOHAa. B Hacrosimee Bpems m3BectHO Oosiee 60
BHUJIOB 3TUX >XKMBOTHBIX. HekoTOpble ucciaenoBaTesid OTHOCAT ATOT TUIl K MEPBUYHOPOTHIM WITU
BBIIETISIIOT B OTJICIbHBINA HA/ITHIIL.

[Toronodopst (Pogonophora) — Mopckue O€CIO3BOHOYHBIE >XHWBOTHBIC, OOUTAIONIWE B
JUIMHHBIX XUTUHOBBIX TpyOKax. HuTeBnaHOE TENO JUIMHON OT HECKOIBKUX CAaHTHUMETPOB 10 1,5 M
pazzeneHo Ha 4eTwipe oTaena; tonmuHa Tena B 100-500 pa3 menbuie ero anuubl. Ha romose
umerores mynanbia (10 2000); 3a7HUM KOHIIOM dKHUBOTHOE MOCTENIEHHO 3aKaIbIBAETCS B TPYHT.

[ToroHoops! — €NMHCTBEHHBIE HETIAPA3UTUIECKUE )KUBOTHBIC, TTOTHOCTHIO JIMIEHHBIC PTA U
MUIIEBAPUTEIBHON crucTeMbl. OHM MUTAIOTCS OPraHMYECKMMHU BELIECTBAMH, PACTBOPEHHBIMU B
BOJI€, BCAachlBasl UX BCEH MOBEPXHOCTHIO Tena (0COOEHHO mynaibiiamu). HekoTopsie BUIBI )KUBYT
B CUMOMO3€ C XEMOCHHTE3UPYIOIIUMHU OaKTEpUSMHU, KOTOPHIE MUTAIOTCA 3a CUET OKUCICHHS
XMMHYECKHUX BEIIECTB, Yallle BCEro, cepbl. B KpOBEHOCHOU cucTteme pa3BUTO cepiie. HepBHas
CHUCTeMa TMPEACTAaBIICHA MO3TOBHIM HEPBHBIM CKOIUIEHHEM W OTXOMSIIUM OT HETro OpIOIIHBIM
CTBOJIOM; OpPTraHbl YyBCTB OTCYTCTBYIOT.

[Toronogops! pazaenbHONoNbl. llomararoT, YTO BO3pacT OTHENBHBIX O0COOEH MOMKET
npesbimath 25 000 net. [IpeacraBurenu Tuma paclpoCTpaHEHBI BO BCEX MOPSIX Ha TIyOWHE OT
20 M 110 9 kM (0ObpryHO Ha riyOmHe Gosiee 1 km). Okono 150 BugoB. Mckonaemble mOroHO(OpsI
U3BECTHBI C mnaneo30s. CHUCTeMAaTUYEeCKOe TMOJO0XKEHHEe TMOroHOGOp HESCHO: HEKOTOpbhIe
HCCIIEA0BATENd OTHOCST X K IEPBUYHOPOTHIM.
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[Tonyxopnossle (Hemichordata) — Tunm 4epBeoOpa3HbIX JOHHBIX JKMBOTHBIX. Ilo
BHYTPEHHEMY CTPOEHHIO (HAJIM4YUE XOPJONOJ00HOr0 OpraHa — HOTOXOPAA, CIMHHOE MOJI0XKEHUE
HEpPBHOTO CTBOJIa, MapHBIC >KaOEpHBIE IIENH, HEKOTOPhIE OCOOCHHOCTH SMOPHOHAIBHOTO
pa3BUTH) OHU OJIM3KH K XOPAOBBIM, OJTHAKO OTJIMYAIOTCS OT HUX CTPOCHUEM TeJla, COCTOSILETO U3
TpEX OTIENOB: XO00OTKa, BOPOTHWYKA (y MEpPHUCTOXKAOEpHBIX HAa HEM MMEIOTCS MEPUCTHIC
IIyHajabla, NOKPHIThIE PECHUYKAMK) U TYJOBUIIA. J[JIMHA Tela HEKOTOPHIX BUAOB JOCTUTAeT 2 M.
VY [onyXopIOBBIX HMEETCSl NUIIEBapUTENbHAs, KPOBEHOCHAs, BBIJCIMUTEIbHAS W HEpBHas
CHCTEMBI.

Oxono 100 BuaoB aensaTcs Ha ABa Kiacca: kKumeyHoablmamnye (Enteropneusta; noiBUKHbIE
JIOHHBIC JKMBOTHBIC) U TepuctoxkadepHple (Pterobranchia; cuasune KonoHHMaNbHBIE (DOPMBI).
JIpyroif OATHII 3THX KUBOTHBIX — MCKOMAEMbI€ IPANTOIUTHI — ObT PaCIpOCTPaHEH C OpJIOBHKA
10 JICBOH.
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2. METOJJUYECKHUE YKA3ZAHUSA
ITO IMTPOBEJAEHUWIO JIABOPATOPHBIX PABOT

3ausarue Ne 1

Tema: CodoaHoxuBymme npocreiimue. Tun Capkomacrurogopa.
CB000IHOKHMBYIIIHE CAPKOIOBbIE U JKTYTHKOHOCIHbI.

Bonpocebi:

MHuoro(yHKITHOHAIBHOCTh CBOOOTHOKUBYIIIUX MPOCTEHIINX (cTpoenue, MHUTaHuEe,
JBUKEHHE, Pa3MHOKEHUE, OCMOPETYIISIIHS U JIp.)

3apanue:

1. W3yunth yCTpOMCTBO MHUKpPOCKONa U TMpaBuiaa pabOTBl C HHUM, 3alycaTh Ha3BaHUE
OCHOBHBIX YaCTEH.

2. OcBouTh mnpaBuiia padOTBI C MHUKPOCKOTIOM Ha MaJioM, OOJIBIIOM W HMMEPCHOHHOM
yBenuueHud. PaccMoTpeTrh M 3apucoBaTh CTPOEHHME HHUTEW Mapiau na wainoMm (xS, x10)
U KaIuTio KyJabTyphl Ha 60ib1oM (x40) yBeIM4eHUN.

3. Paccmorperh Ha MamoM u OOJIBLIIOM YBEIMYEHUHM MHUKPOCKOINA Ipernaparbl amEObl -
MPOTEM, IBIJIEHBI 3€JICHON, BOJIBBOKCA.

4. 3apucoBaTh Ha3BaHHBIX B M.3  MPOCTEHIINX, OTMETUTh BCE OpPraHOWIbl H
onpeAenuTh QYHKIUIO KaXI0To.

5. M3yuuB cTpoeHue U )KU3HEASATEIbHOCTH noauapersa I[Ipocreiimue, cocraBpre Tadbmuiy 1.

Tabauna 1 — Xapakrepuctuka npeacraBureneil noanapcrsa [lpocreiimme

IIpencraBurenu
PasmuOX | cBOOO-
Kiacc Crpoenue | [Iuranue | Jlpixanue | Beinenenue Mapa3uTuye
eHue TTHOXKUBY
CKHE
e
CapkogoBbIe
KryrukoHnocn
bl
Koknunueobp
a3HbIe
PecHnunbie
(un(y30pHun)

OcHOBHbIE TepMHMHBI: TEIUIMKYJa, COKpaTUTEeNbHas BaKyoJlb, AaBTOTPO(GHOE MUTAHUE,
rerepoTpodHoe, aHUMaJIbHOE, canpoduTHoe, MHUKCOTpOo(HOE MIUTaHUE. LIUHOLIITO3,
CTHUTMA, M30TaMus, aHM30TaMHUs, reTeporamus, ooramu, KOITYJISIINY,
TICEBJIONIOINH, XpoMaTodop.

3ansaTue Ne 2

Tema: IlapasuTHyecKue KIryTHKOHOCIBI.
Bonpocsr:
1. OcobenHoctd opraHuzauuu OTp. KuHETOIIacTHIbl B CBA3M C  MAapa3UTHUECKUM
00pa3oM KU3HH.
2. Mexanu3mbl HUpKyIsiuuy KuHeTormiacTu B Ipupoe.
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3. CTpoeHue ONMaJInHOBBIX, MECTA MX JIOKATU3ALNH, )KU3HEHHBIN ITUKIL.

3aganue:

ITon MMMepCHOHHBIM OOBEKTHMBOM MMKPOCKOINA HM3YyYUTh MHUKpOIpenaparbl JeHIIMaHui u
TPUIIAHOCOM. 3apHCcOBaTh JSAMOJIHMIO, TPUIAHOCOMY M JIeHIIMaHUA (KTYTHKOBYIO M O€3KT'YyTUKOBYIO
bopmpr).

OcHOBHBIE TEPMHHBI: TPUPOJHAS OYArOBOCTh, TPAHCMHUCCUBHBIC 3a00JIEBaHUS, MPOTO30MHBIE
3a00/I€BaHUs, OpPraHU3MBI-HOCUTENIM, WHBa3us, WH(QEKIUsA, TATOTeHHOCTh, BUPYJIEHTHOCTD,
VHAYJIUpYOIIas MeMOpaHa, KWHETOCOMa, KHHETOIUIACT, MPOMACTUTOTa, TPHUIAHOCOMO3, KOXKHBIH W
BHCIEPATbHBIN JICHIIIMAHHUO3.

3ausaTue Ne 3

Tema: Tun Annkommiekcsl. Knace CnnopoBukn
Bonpocsr:
N3yuuth 0COOEHHOCTH OopraHu3anuu " JKU3HEHHBIN LUK
KOKILUINS, MaJSIpUITHOTO MIa3MOIusl.

3aganue:

Ha OosbmioM  yBeNIMYEHUHM MHKPOCKONA pacCMOTPETh  MHKpOINpenapar Ma3ka KpOBHU
00JIbHOTO MaJsipuen. Haiitn BCE CcTaauu pa3BUTHUSA MaJISIpUIAHOTO [J1a3MOAUSA
(Moo0M, aMEOOBUIHBINA, MHOTOSIIEPHBIN, B3POCIBINA IIM30HTHI, TAMOHTHI).

OcCHOBHbBIC TepMHHBI: [INW30TOHUS, IIM30HTHI, MEPO30UTHI, TaAMETOTOHHUS,  OOLMCTA,
CIIOPOLIACTA, CIIOPOTOHHUS, CIIOPO30OUTHI, OCHOBHON U ITPOMEKYTOUHBIN XO35UH.

3ausatue Ne 4

Hrorosoe 3ansiTne

110 MOALUAPCTBY OAHOKJIETOYHbIX )KHBOTHBIX
Bonpocsl KosI0KBHYyMa
. O0m1as XapakTEepPUCTHKA MTPOCTEUITNX (OTIMYHS OT MHOTOKJICTOYHBIX ).
. Opraseuibl IBH>KEHHS IPOCTEHIINX. TUIIBI ABUKECHUSL.
. OcMOpeTryIsSTOPHBIN amnmapaT IpocTeduX (CTpoeHue, PyHKITUN).
. Tunbl nmutanus npocteimmx. CrnocoObl 3aXBaTa MHILIH.
. Crioco0bl pa3MHOKEHHUSI MPOCTEHIINX. THIIBI OJIOBOTO MpoIecca.
. TUmbl )KU3HEHHBIX HHUKJIOB ITPOCTEUILHUX.
. 3HaYeHHEe NPOCTEHIINX B MPUPOJHBIX SKOCUCTEMAX U KU3HU YEJIOBEKA.
. O01mas xapakTepuCTHKA CAPKOIOBBIX.
. O61mas xapakTepUCTHKA KTy TUKOBBIX.

10. XapakTepucTHKa ONaJINHOBBIX.

11. 3HaueHure TpoCTEHNIINX B TPUPOAHBIX SIKOCUCTEMAX U KU3HU YEJIOBEKA.

12. TIpoTo3oiinbie 3a001€BaHus YeIoBeKa. Mepbl MPOoPHUIaKTHKH.

13. TlapasuTudeckue mpoCTeHIme: AW3CHTEepUiiHAs ameba, JIMONMHU, JCHIIIMaHWH,
TPUIIAHOCOMBI,  KOKUWJWW, MAIAPUMHBIA  IUIA3MOAUMKA  (CMCTEMATUYECKOE  IOJIOKEHUE,
acmpocTpaHeHue, 3a00JeBaHne, B KAKUX OpraHax, TKaHAX WU KIETKaX Mapa3uTUpyeT, )KU3HEHHbIN
IIUKJI, CHMIITOMBI 3a00JIeBaHUsI, MEPbI MPO(PUIAKTUKH).

14. Nudy3opuu kak HanbOoJiee BEICOKOOPTaHU30BAHHBIC TTPOCTEHUIIINE.

O 01O\ Wi —
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3anstue NeS
Tema: Tun I'yOxmn.

Bonpocsr:

[IpumuTBU3M  opraHu3anuu  (aromuTeIIONON00HBIX  opraHu3mMoB.  ['yOkm  Kak
OpraHW3MBl ~ Ha  KJIETOYHOM  ypOBHE  opraHu3auuu. KieTouyHble  3JIEMEHTHl  TYyOOK.
Mopdomornueckue TUIBI TYOOK.

3ananmne:

1. I[Tonb3ysich TabnuuamMu, U3y4UTh U 3apUCOBATH CXEMY CTPOEHUS TPUXOILIAKCa.

2. PaccmoTpers Mopdomorndeckue THUIBI TyOOK (acKOH, CHKOH, JIGHKOH). 3apucoBaTth
KJIETOYHBIE JIEMEHTHI T'yOOK, onucarh uX (yHKIUU. O3HAKOMUTHCS C BHEIIHMM BUIOM Pa3IUYHBIX
MOPCKHUX T'YOOK.

OcHOBHBIE TEPMHMHBI: OCKYJIyM, MaparacTpajbHasi IMOJOCTb, AaCKOH, CHKOH, JIEHKOH,
MTOPOIIUTHI, MMMHAKOIINTHI, XOAHOILUTHI, KOJUICHIIHUTHI, CKJICPOIIUTHI, aMeOOIINTHI,
apXeoIHTHI, reMMyna, ampubnacTymna, CIuKyIa, CIOHTHH.

3ansgarue Ne 6
Tema: Tun KunreunonoJiocTHbIE.

Bonpocebr:

OCO6€HHOCTI/I OpFaHI/ISaI_[I/II/I KHUIICYHOITIOJIOCTHBIX KaK HACTOAIIINX MHOT'OKJICTOYHBIX.
Knerounble  37€MEHTBI  3KTOJAEPMbI U BHTOAEpMbl.  [lutanume. PasmMHOXeHue u
paanTHe I‘I/I,Z[pbl, MOpCKI/IX I‘I/II[pOI/I,Z[HI:IX II0JIMIIOB, CI_[I/Iq)OI/II[HBIX MGI[yS nu
KOpaJIJIOBBIX MOJIUMOB. YepegoBaHUE MOKOJIEHUM.

3aganue:
1. U3yunTe cTpoe€HHME THUOpPHI, PACCMOTPEB TOTAIbHBIA Ipenapar, IPOJOJbHBIM U
MOINEePEYHbIN cpe3bl cTebenpuaToi TUJPBI. OT™MeTuTh OCHOBHBIE KJICTOYHBIE

AJIEMEHTBI SKTOJEPMbI U SHTOIEPMBI.

2. 3apucoBaTh NPOJOIBHBIN cpe3 THAPbl. OTMETUTH IIyNajablia, POT, MOOIIBY, IEHTPATIbHYIO
MOJIOCTh, JKTOJEPMY, DSHTOAEPMY, OaHaTbHYI0 MeMOpaHy (ME30IJIel0), MYKCKHE TOHAJbI,
SUIEKJIETKY, TOYKY.

3. Cpenatb pHUCYHOK TMONEpEYHOro cpe3a THApbl. OO003HAYUTH 3KTOAEPMATIbHBIC
MUTETUATBHO-MYCKYJIbHBIC KJIETKH, CTpEKaTelIbHbIC, HEPBHBIC, WHTEPCTUIIUAIBHBIC KIICTKH,
OaHanmpHYI0 MeMOpaHy, OJHTOJEpMalbHBIC OJMHUTEIUAIBHO-MYCKYJIBHBIE KICTKH, JKEIC3UCTHIE
KJICTKH.

OcHOBHBIE TepMHHBI: pajualdbHas CUMMETpHs. MerareHe3, IUJlaHy/na, OpaJbHBIA U
abopabHBbIi 0JIIOCA, perenepanus, cTpoOuuia, CTpOOMIISIINS, adupa,
ME3CHTEpHUAIIbHBIE HUTH, CENTHI, CUHOHOTIHUD.

3ansatue Ne7-8
Tema: Tun Ilnockue yepBu. Plathelminthes Kinacc Pecununbie yepBu Tarbellaria
Kaacc Cocanbuuku. Trematoda Knace Jlentounsie yepBu. Cestoda

Bonpocsr:

OcoOeHHOCTH  OpraHu3anud  IUIOCKMX  4YepBeid.  OCOOCHHOCTH  BHEIIHETO U
BHYTPEHHEIO CTPOCHHMsSI TpEeMaTod B CBSI3M C OHAONAPA3UTHUYECKUM 00pa3oM SKHU3HH.
XKuznennole 1UKIBl Tpemaron. OcoOeHHOcTH MOPQOJOTMM W OpPraHU3alldd  CHUCTEM
OpraHoB B CBA3U C SOHAOIIAPAZUTU3MOM B KUIIICYHUKC ITO3BOHOYHLIX JKUBOTHBIX.
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1. Ha majoM yBEIWYEHHHM PACCMOTPETh TOTAJIBHBIM MpenapaT MOJOYHOM TIJIaHAPHUH.
3apucoBaTh CXe€MY CTPOEHUSI CUCTEM OPraHOB MOJIOYHOM IUTAHAPUHU.

2. Ha manom yBenn4YeHHH pacCMOTPETh TOTAJIbHBIE MpenapaThl IEUEHOYHOTO COCABIINKA U
JAHIIETOBUIHOM JBYYCTKH. PacCMOTpETh cUCTEMBbl BHYTPEHHHUX OPIaHOB, U3yUUTh UX CTPOEHUE.

3. 3apucoBaTh COCaJbIIMKA CO BCEMH CHCTEMaMH OPraHOB U CXEMY JKM3HEHHOTO IIHKJIA.
O3HaKOMHUTBCS C pa3HOOOpasueM © MOPQOJOTHUECKUMH OCOOCHHOCTSMHU JAUTCHETUYECKUX

COCAJIBIIIUKOB.

4. Ncionb3ys TaONMIIbI, U3YYUTh OCOOCHHOCTH BHYTPEHHETO CTPOCHUS U KU3HEHHBIE ITUKIIBI
CBHUHOTO IIEMHSA M SXMHOKOKKA. 3apuCcOBaTh TOJIOBKY, He3peible, TepMa(poIUTHBIE U 3pelble

YJICHUKHU OBIYBETO U CBUHOT'O LICITHEH.
5. 3apI/ICOBaTB CXEMBbI JKU3HCHHOTI'O IUKJIa CBUHOI'O HCTIHA U INHUPOKOTO JICHTCIIA.

6. 3aMOTHUTH TAOJIHUILY.

ZKU3HEHHBIE ITUKJIBI TPEMETO/

1. OnpeneneHne TEPMUHOB, UCTIOIB3YEMBIX MPY OMUCAHUH KU3HEHHOTO IUKJIa TPEMATO/
[Ipu onmcaHuy >KU3HEHHOTO LUKJIA TPEMATOJ YIOTPEOJSAIOTCS crenuduyeckre Ha3BaHUS
pa3IUYHBIX CTAIUN. ITH TEPMHUHBI IPUBEICHHI B TabauIie 1.

Ha3Banue paznuyHbIX CTaAuil )KH3HEHHOTO ITUKJIa TPEMaTO,T

Tepmun

Onpedenenue

Mapura

Mupauuaui

Cnopouucra

HouepHsis
cropouucra

Penus

Lepxapuit

Anoneckapuit

u

Meranepkapu

[TaprenuThI

I'ereporonus

JKusHeHHBIE ITUKIBI

2 XapakTepHCTHUKa )KU3HEHHBIX LIUKIIOB TPEMATO

XapaKTCPUIYIOTCA PA3JIMYHBIMU BapUaHTAMU €€ OCYIICCTBIICHUS.

Bo3moskHbIE TyTH pa3BUTHUS LA

TpEMaToJl TMPOTEKAOT MO OJWHAKOBOW TJIABHOM

Kakas
cTaaus
MIPOU3BOIN
T

Hazsanue
craagnuun

Bo3MoXxHbIE BApUAHTHI
pa3BuTHA

ITpomepst

Ta6m. 1

CXeMe, HO

Tabm 2
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Mapura AULI0
Tao0mn. 3
Bo3MoxxHBIE TyTH Pa3BUTUST MUPALIAIUS
Kaxkas IIpomepuor
Bosmoocnvle pomep
cmaous Haszeanue
eapuanmol
npouseoou| cmaouu
pazeumust
m
AUYO Mupayuoutl
Ta0m. 4
Bo3MoskHBIE TyTH pa3BUTHS CIIOPOIMCTHI
Boszmooicnwie IIpumepwr
Haszsanue Haszsanue pumep
sapuanmol
cmaouu cmaouu
pazeumust
MUPALUIUN CIIOPOIIMCTA
Tabmn. 5
Bo3moskHBIE TyTH pa3BUTHSA JOUYEpHEH CITOPOIIMCTHI U PEIUN
Boszmooicnvie Ipumepuoi
Haszeanue puep
Haszeanue cmaouu eapuanmol
cmaouu
pazeumust
CIIOPOITHCTA JOYCPHSIS
CIIOPOITHCTA
penus
Tabm. 6
Bo3moxHbIe TyTH pa3BUTHS LIEpKapUs
Bozmooicnvie sapuanmul pazeumus Ilpumepur
Haszeanue Haszeanue
cmaouu cmaouu
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cnopoyucma yapxaputi

3. XapakTepucTHKa pa3jMYHbIX CTAAUIl ;KU3HEHHOT'0 IIUKJIa TPEMAaTO/

Kak ObuT0 TOKa3aHO paHee, JKU3HEHHBIA IIUKI TPEMAaTOJ] BEChbMa CIOKEH W BKIIOYAET
pasHble CTaauM ODTH CTaJWU JACATCS HA CTaJMH, CHOCOOHBIC K Pa3MHOKCHHUIO, JIMYMHOUHBIC
CTaJlH, K Pa3MHOXKEHHUIO HE CITOCOOHBIE.

Tabm. 7
XapaKkTepuCTHKA CTaIHi )KU3HCHHOTO [UKJIa TPEMATO/, CIIOCOOHBIX K Pa3MHOKEHHUIO

Ocobennocmu mopgonozuu u 6uonrocuu
Hazeanue cnocob

cmaouu PA3ZMHOINCEHUA

MapuTa

CIIOPOLIUCTA

JOYEPHSS
CIIOPOIIMCTA

penust

Tao0i 8
XapaKTepI/ICTI/IKa JINMYNUHOYHBIX CTaI[I/Iﬁ JKNU3HCHHOI'O TUKJIa TpeMaTO,Z[

Ilpusnaxu Mupayuouti Leprapuii
CrniocoOHOCTD K
JBUKEHUIO

Opransl,
oOecIieunBaroIIe
IBIDKEHUE
DBOJIIOIIMOHHBIN
CTaTyc
OpPraHOB JABM)KCHUS
ITuTanue

4 ’Kvi3HeHHbIe IHMKJIbI PA3HBIX BHI0B TPEMaTo]

JXXu3HeHHblE LMKIBI pa3sHbIX BHMJIOB TPEMATON pA3JIMYaAIOTCA HE TOJNBKO MO Habopy M
CTPOCHHUIO CTaJW{ XHU3HEHHOTO IMKJIA, HO M TOJ HAOOpy X031€B (OKOHYATENbHBIH, MEPBBIA U
BTOpO POMEKyTOUHBbIE). JKN3HEHHBbIE IUKIIBI HEKOTOPBIX OXapaKTEpU30BaHbI B TAOIULIE

Tabn. 9
JKn3HeHHBIE IMKIIBI HEKOTOPBIX BUJIOB TPEMATO[



Bun
TpEMaTo

OKoHuar.
XO34AUH

Jlokanusa
1T
nus
MAapHUTHI

[TepBsrit
IPOMEKYT

X034AHUH

I'ne
WHIUCTUD
y
ercst
LepKapui

Bropoit
[IPOMEKYT
XO035IUH

IIyts
3apakeHH
A
OKOHYAT.
XO03sHMHA

Fasmola
hepatica

Opisthorch
18
feltoeus

Dicrocoeli
um
lanceatum

Schfstoso
ma
haematobt

um

4. I3y4nB OCHOBHBIE KJIACCHI TUIOCKHUX YepBel, 3amosiHuTe Taduiry 10.

XapakTepucTHKA IVIOCKUX YepBei
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Tabmauua 10

IIpusnaxk

Kitace
TypOennsapun

Knacc

Tpemaroasl

Llectoant

Knacc

Knacc
MoHoreneun

[HapcTBO

[TonmapcrBo

Tun

Crpoenue

[TumeBapuTenbHas

HepsHas

Jp1xatenpHast

BrigenurenbHas

ITonoBas

PazButue

OCHOBHEBIE
X035€eBa

IIpomexxyTounsie
X03s51€Ba

Bri3biBaeMmbie
3a001€BaHNsA

OcHOBHbIE TepMHHBI: OuiarepaabHas CHUMMETpHUS, Me30AepMa, KOKHOMYCKYJIBHBIH MEIIOK,

OpTOTOH,

npotoHedpuany,

MCpUATCIIBHBIC KIICTKH,

KCJITOYHUKH,

MMapTCHOI'CHE3,

MUPALUINH,

CIIOPOIIMCTA, peausi, MepKapus, aaojieCKapuii, MeTalepkapuil, MapuHa, TeTepOroHus, ¢aciuomnes,
OTIUCTOPX03, MMUCTOCOMATO3, TIOJIOBOM TUMOP(HU3M, CKOJICKC, IeHKa, TPOTJIOTTU b, OOTpUH, cTpodOuIa,
¢uHHA, PUHHO3HOE MSICO, BOOPYKEHHBIN U HEBOOPY>KEHHBIH LIeTICHb.
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3ansTue Ne9
Tema: Tun Kpyriusbie yepBu. Nemathelminthes Kiace Co6cTBeHHO KpyrJiiblie YepBH.
Nematoda Knacce KonoBparku. Rotifera

Bonpocsr:

OCOOeHHOCTH OpraHu3alMy  KpYyIVIbIX 4YepBed Kak IEepBUYHOMOJIOCTHBIX IKHBOTHBIX.
CtpoeHue  KOXXHO-MYCKYJIBHOTO  MeIIKa M cUCTeM  opraHoB. JKU3HEHHbIE  IUKJIBI
Napa3suTUYECKUX KPYyIIIbIX YepBe. OCOOEHHOCTH OpraHU3ally KOJIOBPATOK.

3aganue:

1. PaccmoTpers BiaxHbBIE mpenaparsl ackapuiabl. OTMETUTh OCOOEHHOCTH BHEIIHETO
CTPOEHHUS U MOJIOBOM 1uMopdu3m.

2. O3HaKOMUTBCS C METOJUKON BCKpBITHS ackapuabl. [IponsBecTH BCKpbITHE. 3apHCOBATH
CXEMY CTPOCHHUSI BHYTPEHHUX OPTaHOB.

3. PaccMmoTpers momnepeuHblii cpe3 ackapuibl. 3apucoBaTh, OTMETUB J€Talll CTPOCHUS U
MEPBUYHYIO TOJIOCTH Tela.

4. O3HaKOMHUTBCS C MHOrooOpa3MeM TMapa3suTHUYECKUX HEMaToA. 3apucoBaTh CXEMY
YKU3HEHHOTO LIMKJIAa YEJIOBEUECKON aCKapH/Ibl, OCTPUIIbI, TPUXUHEIIIBI, aHKUIOCTOMBI, PUIITHI.

OcHOBHBIE TEePMHHBI: KYyTHKYJa, THUIOJEpPMA, IEPBUYHAS TMOJIOCTh Teja, SMUACPMAIbHbBIC
JKene3bl, (aroluTapHble KIETKH, CXHU30IeNlb, THIAPOCKENIET, XBOCTOBOM OTIEN, TeOTeIbMHHTHI,
OMOTeIbMUHTHI, AyTOMHBA3HS.

3anstue Ne 10
Tema: Tun Koabuartbie yepBu. Annelida. Knacc Muoromerunkonbie. Polychaeta
Kaace ManomerunkoBbie. Oligoehaeta. Knace IusiBku.

Bomnpocsbr:
Ocobennoctu opraHu3anuu KOJIbYATBIX yepBei KakK BTOPUYHOITOJIOCTHBIX
BBICOKOOPTaHU30BaHHBIX KUBOTHBIX. OcoOennoctu OpraHu3alu MTOYBEHHBIX

OIUTOXET B CBSI3M C porommM o00pa3oM ku3HH. OCOOCHHOCTHM OpraHu3alud THUSBOK B
CBSI3M C MOJTYNIAPAa3UTUUYECKUM 00Pa30M KU3HU.

3ananmne:

1. PaccMmoTpeTh BiaXkHbBIE NpenapaTbhl MHOTOIIETUHKOBBIX YEpBE. 3apucOBaTh CTPOCHUE
T'OJIOBHOTI'O OTACJIa HCPCUIBI.

2. PaccMOTpeTh OCOOEHHOCTH BHYTPEHHEIO CTPOCHHUS M 3apHUCOBATh TOIMEPEYHBIA Cpe3 Teja
MHOT'OIICTUHKOBOT'O 4YCPBsI.

3. Ha »uBOM Marepualie HM3y4uTh BHEIIHEE CTPOCHHE MOXKAEBOTO uepBs. PaccmoTperh
JBUKEHUE JIOKIEBOTO YEPBSI.

OcHoOBHbIE TEPMUHBI: METaMepHsi, TOMOHOMHAsl U Te€TEPOHOMHAs CerMeHTanus, nedanuzanus,
MaNbIlbl, aKKOMO/IAIINS, TTAPAMIOANH, MUTHANYM, IIEJIOM, ME3CHTEPUH, NUCCEMUMEHT, MeTaHeDPUIANH,
LEJIOMOYKThI, HEpBHas CHCTEMa JIECTHUYHOIO THWIA, OpIOIIHAs HEepBHas IernoYka, KaOphl,
Tpoxodopa, 3aMKHyTas KPOBEHOCHAasl CUCTEMa, IbIXaTeIbHbIE MUTMEHTHI: T€MOIVIOONH, TeMOIIMAaHUH,
XJIOPOKPYOPHH, MOSICOK, U3BECTKOBBIE JKEJI€3bl, KOKOH, CEMEHHBIE MTy3bIpH, CEMANPUEMHHK, HAPYKHOE
omiofgoTBopenue, Auddy3Hoe ApIxaHue, 300, JaKyHapHas CUCTeMa, TUPYIUH, CyOCTUTYITHSI.



77

3ansatue Ne 11
Tema: Utorosoe 3ansitue no remaM «Tun Ilinockue yepBu», «Tun Kpyrisie uepsu», «Tun
Koabuartbie yepBu».

1. Bonpochl KOJLIOKBHYMA:

1. IlporpeccuBHBIE 4YepThl OpraHU3alMM IUIOCKUX YE€pBEH IO CPABHEHUIO C HUZIIUMU
MHOT'OKJIETOYHBIMH KMBOTHBIMU.

2. [IporpeccuBHbIe YePTHI OPraHU3aAlMU KPYTJIBIX YE€PBEH 10 CPaBHEHUIO C IUIOCKUMHU YEPBSIMH.

3. IlporpeccuBHble YepThl OpraHU3AIlMU KOJBYATHIX UYEpPBEW IO CPABHEHUIO C IUIOCKUMH M
KpPYTJIBIMU YEPBAMU.

4. DBoIOLHUs OJIOCTH TENNA YEPBEH.

5. DBOIIOIHS TUIIIEBAPUTEIHPHON CUCTEMBI YEPBEH.

6. Oco0eHHOCTH JBIXaHUS TNIOCKUX, KPYTJIBIX U KOJThYATHIX YEPBEH.

7. DBOMIONMS HEPBHOW CUCTEMbBI Y M3YYEHHBIX MHOTOKJIETOYHBIX XUBOTHBIX. OpraHsl 4yBCTB
4YepBeil.

8. DBOTIONMS BBIICTUTEIbHON CUCTEMBI TIJIOCKUX, KPYIJIBIX U KOJIbYATHIX YEPBEH.

9. DBoJIO1MS OJIOBOM CUCTEMBI UEPBEH.

10.0cobeHHOCTH OpraHU3aluy IIOCKUX M KPYTJIBIX Y€pBE, CBI3aHHBIE C TAPa3UTU3MOM.

11.Tunel KU3HEHHBIX LUKIOB IUIOCKUX M KPYyribix uyepBeil. [lockue w Kpyrible 4epBU —
Mapa3uThl YeJIOBEKa U JKUBOTHBIX.

1. HN3y4uB cTpoeHne MJIOCKUX, KPYIJIBIX U KOJbYaTbIX YepBei, 3aM0JHUTEe TA0J UILy
1.
Tabmumna 1
XapakTepuUCTHKA MPECTABUTEIEH TPEX TUIIOB YEepPBEU
Kpyrasie
[1nockue yepBu pyL Konbuatsie uepu
YEepBU
[TpusHak 6
T T-
ﬁ)pﬂﬂ TPEMATO/IbI | LIECTOABI | HEMATO/bI | TOJIUXETHI | OJTUTOXETHI | MUSBKU
1 2 3 4 5 6 7 8
[{apcTBO
IToauapctBo
Tun
dopwma Tena

Ilonocts Tema

CtpoeHne KOKHO-
MYCKYJIBHOTO
MeIIKa

Opransl
JBHKCHUS

[IumeBapurenbHas
cucTeMa

KpoBenocHas
cucremMa

Opranbl AbIXaHUS

Hepsnas cucrema

BrinenurenbHas
cucTeMa

ITonoBas cuctema
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3ansaTue Ne 12,
Tema: Tun Mosumrocku. Mollusca
Kaacc Bproxonorue. Gastropoda.
Kaacc iBycTBopuarsie. Bivalvia.
Kaacc I'osioBonorue. Cephalopoda

Bonpocsr:
OOmiasi XapakTepUCTHKa MOJUIFOCKOB, CTpOeHHWE pakoBHHBL. (OCOOCHHOCTH CTPOCHHUS
OpIOXOHOTHX, CBSI3aHHbIE c acUMMeTpHeH. OcoGennoctu OpraHu3aIu

JIBYCTBOPYATHIX MOJUIIOCKOB B CBSI3M C  MAJOIMOJBIKHBIM  JOHHBIM  00pa3oM  JKU3HU.
[IporpeccuBHbIe YePTHI CTPOCHUS TOJTOBOHOTHX.

3aganue:

1. 3aprcoBaTh BHEIIHEE CTPOCHUE U CXEMY BHYTPEHHETO CTPOCHUS OPIOXOHOTHX.

2. PaccMOTpeTh OCOOEGHHOCTH CTPOCHHS, 3apUCOBATh OpraHbl MAaHTUWHOW IOJOCTH U CXEMY
BHYTPEHHETO CTPOCHHUSI.

3. Hcmonb3ys pUCYHKHM W TaOJHIBI, W3Y4YUTh OCOOCHHOCTH MOP(}OJIOTHH W aHATOMUH
rOJIOBOHOTHX.

OcHOBHbIE TePMHHBI: aCUMMETpHs, paayja, JErkoe, Benurep, repmadpoauTHas >Kesesa,
MeYeHb, MOYKH, OKOJOCEpACUYHas CyMKa, KPOBEHOCHAsi CHCTEMa HE3aMKHYTOrO THIA,0CTPAKyM,
MIEPUOCTPAKyM, THIIOCTPAKYM, MaHTHUS, MAaHTHHWHAS TOJIOCTb, MAHTUHHBIN KOMIUJIEKC OPraHOB,
MBIIIIBI - 3aMBIKATEeNId, OKTCHHAWUU, Oc(paiuu, JTUTaMeHT, 3aMOK, >XaOCpHBIM M KIIOAKATbHBII
cudonbl, OuccycHas xKene3a, TJIOXMIUHN, IIyNajdblla, BOPOHKA, 3allOHKH, POTOBBIE YEIIOCTH,
YEPHUIbHBIA MEIIOK, TOJIOBHOM MO3T, TeKTOKOTHUIIb, PEAKTUBHOE JIBH)KCHHE, XPSIIEBasi TKaHb.

3ansatue Ne 13
Tema: Tun Ynenucronorue. Arthropoda.
Kuaacc PakooOpasnble. Cruiiacea.

Bonpocsr:
OOmme uepThl CTPOCHHMS HU3MMX pakoB. CucremaThka pakooOpasHbiX. OcoOeHHOCTH
OpraHu3alyy BBICIINX PAKOB. BHEIIHEe U BHYTPEHHEE CTPOCHUE PEYHOI0 PaKa.

3ananmne:

1. Ha BrnaxHbIX mHpemapaTax U MHKpOIpEnapaTax paccMOTPETb OCOOEHHOCTH CTPOCHHUS
MPEJCTaBUTENIEH PAa3IMUHBIX OTPAJOB PaKOOOPa3HBIX.

2. 3apucoBath KoHe4yHOCTH (19 map) pakooOpa3HbIX.

PaccmoTtpeTh cTpoeHHEe opraHa paBHOBECHS PEYHOIO pakKa.

3. PaccMOTpeTh 1 3apUCOBATH CXEMY CTPOCHUSI CUCTEM OPTaHOB.

4. O3HaKOMHTBHCSI C MHOTOOOpa3nueM pakooOpa3HbIX.

OcHOBHbIE TEepMHHBI: KYyTHKYJa, XWTHH, Kapamakc, (ypka, aHTCHHbI, aHTEHHYJIHI,
JBYBETBUCTBIE KOHEYHOCTH, TEIbCOH, MaHAMOYIbI, MaKCWILIbl, MaKCHJUIOMOMBI, YPOIOJHI,
MHUKCOIINIb, TeMoauMda, KapAuadbHBIA W PUTOPUYECKHH OTACNBI >KETy/Ka, KEBaTeIbHbIC
TUTACTUHKH, OCTUH, (DaceTMpOBaHHBIC TJla3a, OMMATHAWH, aHTCHHAIbHBIC JKEJIE3bl, HAYIUINYC,
30¢€a.



3ansaTue Ne 14
Tema: IlonTun Xeauueposbie. Chelicerata
Kaacc Ilayxkoo0pa3subie. Arachnida.
MonTun Tpaxeitnoasimamme. Tracheata.
Kaacc Hacekomble.
Insecta Ectognatha.

Bonpocsr:
OcoOeHHOCTH OpraHu3aluyi MayKooOpa3HbIX KaK Ha3eMHBIX JKUBOTHBIX. CBSI3b CTpOEHHUS
KPOBEHOCHOM U JBIXaTEIIbHOW CUCTEM Y TayKOOOPa3HbIX.

3ananmne:

1. Ha BnaxHbpIX mpenaparax H3y4YUTh CTPOCHHE IMayKa-KpPeCTOBUKA U CKOPIIMOHA.
PaCCMOTpeTB XCIIMICPBI U ICAUITAJIBIIBI, OTACJIbI TCJIda, CTPOCHUC U KOJIUYCCTBO XOJUJIBHBIX HOT.
3apucoBaTh BHEIIHEE CTPOCHHE MECTPOro CKOPIIHOHA.

2. O3HaKOMHUTBCS C aHATOMHEW MayKOOOpa3HBIX. 3apHcoBaTh CXEMY BHYTPEHHETO
CTPOEHUS MayKa-KpPEeCTOBHKA.

OCHOBHbIE TEePMHMHBI: XCIUIEPHl, MEIUNANBIBI, [TayTHHHBIE
OOpO/aBKM, BHEKHUIIEUYHOE TMHIICBAPCHUE, MAaJbIIUTHEBLI COCYIHI,
JUPOBUAHBIE OpPraHbl, JIETOUYHBIE MEIIKH, TPAXEH, CTUTMbI, BHYTPEHHEE
OTUIOZIOTBOPEHUE, HAPYKHOE OIUIOJJOTBOPECHUE, HAPYKHO-BHYTPEHHEE
OIJIOAOTBOPEHUE.

Bomnpocsr:

OOmiast xapakTepucTuka HaceKoMbIX. (OCOOCHHOCTHM BHEIIHETO CTPOCHUS W
CerMEHTAllMM  Tella  HACeKOMbIX. BuaousmMeHeHHs]  KOHEYHOCTEH U KPBLUIbEB.
Oco0eHHOCTH  aHATOMHYECKOTO  CTPOCHHUS HACEKOMBIX KaK  BBICHIMX  HA3eMHBIX
0ecro3BOHOUHBIX. Pa3MHOXKEHHE U pa3BUTHE HACEKOMBIX. Tumbsl Mmeramopdosa.
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3amanmue:

1. Ha KOMIEKIMOHHOM MaTepualle M3y4yuTb BHEUIHEE CTPOECHUE Pa3IMUYHBIX
CHCTEMaTHYECKUX I'PYII HACEKOMBIX. PaccMOTpeTh 0COOEHHOCTH CTPOSHHS POTOBOIO ammapara,
CSDKEK, XOAMIIBHBIX HOT U KPBLIbEB.

2. 3apucoBaTb CX€MY CTPOEHHUS CUCTEM BHYTPEHHHUX OPIaHOB.

3. Mcnonb3ys Tabauipl, U3y4UTh THUIMBI SHUI M KIAJ0K HACEKOMBIX, THUIbl JIMYUHOK U
KYKOJIOK. PaccMOTpeTh KOJUIEKIIMM HAaCEKOMBIX C IOJHBIM M HEMOJHBIM MeTamMop(o3oMm.
OnpenenuTs y HACEKOMBIX C HEMOJIHBIM MPEBPAIIEHUEM YEPThl CXOJCTBA JIUUYMHOK Pa3IUYHbIX
BO3PACTOB U UMaro, UMQoii, HasaoH.

Taomuma 1

XapakTepUCTHUKa IIPEACTaBUTENICH TUIIA YIIEHUCTOHOTHE

[TaykoobOpa3Hbie

[Tpusnak PakooGpa3znbie Hacexowmpbie

[Tayku Kiemu

[{apcTBO

IToaapctBo

Tun

®dopwma Tena

Pacunienenue tena

Kouneunoctu

[InmeBapurenbHas
cucTemMa

KpoBenocHas
cucremMa

Opranbl AbIXaHUS

Hepsnas cucrema

BrinenurenbHas
cucremMa

ITonoBas cuctema

OcHOBHbIE TEPMHHBI: SIMUKYTUKYNA, CSKKH, BEPXHSIS W HIKHAA Try0a, YeNIoCTH,
I'yOHBIC W YENIOCTHBIC IIYMUKH, TUIO(APUHKC, SIUTPHI, TPU(ENbKH, EpKH, Ta3uK, BEPTIIYT,
O0enpo, ToNeHb, JAmNKa, SMIEKIaa, Kajlo, MNWIOPUYECKHE TMPHIATKH, >KUPOBOE TeJo,
rpUOOBHIHBIC TENa, CEHCHIUIA, THMIIAHAJIBHBIM OpraH, TpaxeiHble »aOpbl, reMuMeTadbous,
rojometabomnus, HUM(pa, KaMIOACOBUAHbIEC, I'yCEHUIIEOOpa3Hble, YepBEOOpPa3HbIe JIMYMHKH,
IPOBHU30PHBIC OPraHbl, OTKPBITHIC KYKOJIKH, IOKPBHITBIE KYKOJKH, THCTOJIN3, THCTOTEHE3,
narnaysa, CTaaus mOoKosl.

3auarue Ne 14
Tema: Uriaoxoxkue.

Bonpocsi: OcoOOEHHOCTH OPraHU3aLUHU UTTIOKOKUX KaK BTOPUYHOPOTHIX KUBOTHBIX,
CTPOCHHE CKEJIeTa UITIOKOXKHUX. Pa3MHOXKEHHE U Pa3BUTHE UITIOKOXKHX.

3aganue:
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1. Ucnonb3ys BiakHbIE MpenapaThl U TaOJIULIbI, U3YYUTh BHEITHEE CTPOCHUE UTTIOKOKHUX.

2. PaccMmoTperh 0COOEGHHOCTH BHYTPEHHETO CTPOCHHsS (IIEIOM W €ro IPOU3BOJHBIC,
CHUCTEMbl BHYTPEHHUX OpPraHoOB). 3apuUCOBaTh BHEIIHEE CTPOCHHUE M pa3pe3 Jyda MOPCKOM
3BE3/Ibl, CTPOEHHE OCEBOT0 KOMIIJIEKCA MOPCKOTO €Ka.

3. O3HaKOMHUTBHCS C MHOTOOOPa3uEM UTIIOKOKHUX.

OcHOBHbIE TepMHMHBI: BTOPHUYHOPOTHIE >KUBOTHBIE, SMUAEPMUC, JI€pMa, BHYTPEHHUU
CKeleT, aMOynakpalibHas CHUCTEMa, MaJpernopoBas IUIACTHHKA, KAaMEHHUCTBIA  KaHal,
nceBJOreMalibHasi CUCTEMa, OCEBOM OpraH.



