VJIK 595.1
BBK
3

Astopsl: B. H. Bepemees, H. I'. ['asmnoBckui, A. B. I'ymakos, I'. T
I'onyapenko
Peunenszenrnl:

B. C. bupr, kanauaar OMOJOTMYECKUX HAYK, JOLUEHT Kadeapsl
300ji0ruu YO «bI'TIY um. M. Tankay;

kadenpa 3oosorud U oxpaHbl Tpupoabl YO «TY wum.
@®. CKOpUHBI»

PexomeH10BaHO K U31aHUIO HAYYHO-METOUYECKUM COBETOM YU-
pexaeHus: oOpazoBaHusi «[ OMeNbCKUN TOCYAapCTBEHHBIN YHUBEPCH-
teT nMeHn Ppannrcka CKOPUHBD)

Bepemees, B. H.

3 3oonorus 0ecrno3BoHOUHBIX: [[pakTHyeckoe pyKoBOACTBO MO U3YUYEHUIO
Tembl «KosbuaTeie yepBu» Mg CTyaA. Ouojorud. cren. By3oB / B. H.
BepemeeB u ap. MunucrepctBo odpazoBanus Pb, ['omenbckuii roc.
yH-T uM. @.Ckopunsl. — ['omenb: ['TY um. @.Ckopunsl, 2008. — 69 c.
ISBN

[IpakTueckoe pyKOBOACTBO CTABUT CBOEH I1IEJIbIO MOBBILICHUE
YPOBHSI YCBOCHMS JOCTATOYHO CIIOKHOTO Marepuaiia mno teme «Koib-
yaThle 4epBru». OHO MOXKET ObITh UCIOJIB30BAHO KaK Ha 3aHITHUAX I10
COOTBETCTBYIOIIMM TeMaM Kypca «300J0rusi Oeclo3BOHOYHBIXY,
«ITouBeHHas 30070TUSD», TAK U I CAMOCTOSTEILHOW MOATOTOBKH.

AnpecoBano cryaeHTam crnenuaibHocT [ — 31 01 01 02 «bwuosno-
rus (HaydHO-TIeJaroruueckas JesITeIbHOCTB )».

YK 595.1
bbK

© Bepemees B. H, I'anmunosckuii H. T,
I'ymakoB A. B., 'onuapenko I'. T'., 2009
© YO «l'oMenbCckuil rocy1apCTBEHHBIN
yHuBepcurer  umeHn — DpaHuucka
Cxopunby», 2009



Conepxanue

BBEIEHHUE......coiiiiiiiiiietee ettt 4
Tema 1 OOmas xapakrepucrtuka tura KosbuaTbie 4yepBH, WM
Konb4eibl (ANNElida)..............ooueeiieeaciiiiiieeeeeeeceeee e, 5
Tema 2 Knnacc MHuorometunkoBsie (Polychaeta)................ooeeeeuveeanne.. 9
Tema 3 Knacc ManometunkoBsie (Oligochaeta)..............cccvuveeeeeunennnn. 20
Tema 4 Knacc IUABKU (HirUdINEQ)..............ueveeeeeaeeccciiiiieeeeeeeciiieeeeeenn 40
JlaGoparopHas padora 1 3yueHue CTpoeHUs: MHOTOIIIETUHKOBBIX

ke (5] 0): 153 7 PP PPRRUP 50
JlaGoparopHas paborta 2 BHeniHee cTpoeHrE U aHATOMUS
MaJIOIIIETUHKOBBIX YepBEl Ha MIPUMEPE TOKICBOTO YEPBH..................... 54
JlaGoparopHas pabora 3 BHeriHee CTpoeHHE U aHATOMUS MUSIBOK...... 63
] 0% 1<) o X211 1) o X2 O UPRPP 68



BBenenune

B mpakThueckoM PYyKOBOJCTBE PacCMaTpUBAETCS OJHA W3 BaXHBIX U
00beMHBIX TeM — «KoJibuarsie 4epBU» B Kypcax «300510Tusi 0€CII03BOHOY-
HbIX» U «IlouBeHHas 30050rus». Tema BKIIIOYAET OCHOBHBIE CBEACHUS IO
o0111e¥ XapakTepucTuke, MOp(hOJOTHH, AaHATOMUU, SKOJIOTUU, OUOJIOTUU U
CUCTEMATUKE KOJIbYEI[OB.

Kosibuarsie 4epBu SABISIOTCS BBICIIEW TPYNIION YEPBEU, KOTOPBIE UME-
IOT BTOPUYHYIO MOJIOCTh T€Ja, COCTOAIIETO U3 MOBTOPSIOIINXCS YWICHUKOB.
OHU IIMPOKO pacnpOCTpaHEHbl BO MHOTHUX Cpellax >KU3HU: CBOOOHOXU-
BYIIIME B BOZE (HEMEPTUHBI, TUSBKM), B TIOUBE (JOKIEBOM YEPBb), Mapa3u-
Tbl. BostHbIE (DOPMBI UTAIOTCS BOAOPOCIAMH, METKUMH KUBOTHBIMU. [I1-
SABKH TMPUCACBIBAIOTCS K KOXK€ JKMBOTHBIX M YEJIOBEKA, MUTAsICh KPOBBIO.
BceTpeuarorcst mapa3utbsl MOJUTFOCKOB, MOPCKHUX 3Be3[l, KpaOoB. OOuraro-
[IME B IMOYBE KOJIbYATHIC YEPBU (HAIIPUMED, JOKIECBOM YEpPBb) UTPAIOT OT-
POMHYIO pOJIb B TIOYBOOOPA30BATEIBHOM IIpoliecce, oOoraiasi mo4By Ie-
pErHoeM, U3MENBYAIOT €€, NEPEMEIINBAIOT U PHIXJIAT, YTO CO3/1aeT OJaro-
MPUATHBIE YCIOBUA JUJIS )KU3HM pacTeHuil. KpoMe 3Toro, Koapyelsl ciryxar
MULIEN AJI1 MHOTHX MTO3BOHOYHBIX — PbIO, 36MHOBOJIHBIX, IITULI, MJIEKOIU-
TaIOIINX.

OcHoBHas 3a/1adya pyKOBOJCTBA — OKa3aTh MOMOIIb CTYJEHTaM B YCBOE-
HUU MPEJICTABIICHUA O CTPOEHUU, XapaKTEPHbIX OCOOEHHOCTSIX CTPYKTYp-
HOM OpraHU3allid U KU3HEJEATEIbHOCTH MOJUXET, OJIMTOXET U NMUSABOK. B
HEM COAEPKUTCS HEOOXOIUMbI MUHMUMYM 3HaHUN MO MU3y4aeMOW TpyIie
KHUBBIX OPraHU3MOB, HA OCHOBE KOTOPOr0 MOKHO OPraHU30BaTh padoTy MO
CaMOCTOATEJIbHOMY, 00Jiee TITyOOKOMY, X U3YUYCHHUIO.

[Ipy moAroToBKE PyKOBOACTBA KpOME COOCTBEHHBIX M300paKE€HUN OBbI-
JIA UCIIOJIb30BaHbl WJUIIOCTPALIMUA U3 CIECAYIOIIUX u3fgaHui: bummy, I'. JL
buonorus. [onnsiit kypc. 3oonorus / I'. JI. bunuy, B. A. KpspkaHoBckui.
— M.: OO0 «M3narensctBo Onuke», 2005; 3emukman, A. JI. IIpaktukym
o 300Jiorun Oecrno3BOHOYHBIX / A. JI. 3eankman. — M.: BrIcmias mkoda,
1969; Yekanosckas, O.B. JloxaeBsie uepBu u nmouBoodpazoBanue / O. B.
Yekanonckasa. — M. — JI.: U3-so AH CCCP, 1960 u Ilamanenok, E. C.
[Ipaktrikym no 3005oruu 0ecrno3BoHouHblx / E. C. [llananenok, C. B. by-
ra. — Mu.: HoBoe 3nanue, 2002.

PykoBoacTBO agpecoBaHo cryaeHTaM | u 4 KypcoB OMOJIOTMYECKOTO U
3ao0uHoro (pakynapreroB crneruaabHocTy [-31 01 01 02 buonorus (HaydHo-
Mearornyeckasl AesITeNIbHOCTh) MPU U3YYEHUH KYypCcoB «3o00i0rus Oecro-
3BOHOUYHBIX» U «IlouBeHHAas 300510TUsD».



Tema 1
Oo0masn xapakrepucruka Tuna Kojabuarbie yepBH,
nwin Koabuennl (Annelida)

1.1 BHenaui B KOJIBYEIIOB
1.2 Anaromusi KObYaTHIX YEPBEU

1.1 BHelnmHu# BUI KOJLY€EI 0B

Kosbuareie 4epBU — 3TO MHOTOKJIETOYHBIE, JIBYyCTOPOHHECUMMETPUY-
HbIE€ TPEXCJIOMHBIE KUBOTHBIE, KOTOPhIE 00JafatoT 0ojee BBICOKOW opra-
HU3ALUEH CTPOEHHUSI B CPABHEHUE C IUIOCKUMHU WJIM KPYTJIbIMU 4YepBsiMU. B
CBSI3U C YEM MX YCJIOBHO OTHOCSAT K TPYIIIIE BHICIINX YE€pPBEH.

Teno an”enuy paszaenceHo Ha MHOXECTBO (10 800) cerMeHTOB B BHUJE
KoJiell (OTCr0/Ia ¥ Ha3BaHUE YepBel — KoyibuaThie). CerMeHTalus Tejia Bbl-
paXkeHa He TOJIbKO CHApYX U, HO U BHYTPHU B BUJIC TTIOBTOPSIEMOCTH MHOTHUX
BHYTPEHHUX OPraHOB. JTO CIIOCOOCTBYET IOBBIIIEHHOW CHOCOOHOCTH K
BBDKHMBAHUIO YEPBS MPU MOBPEKJICHUM Tejla, TO €CTh pereHepamuu. Tak
KaK CErMEHTHI OJIMHAKOBHI [0 CBOEMY CTPOCHHUIO, TO CETMEHTAIIUSI KOJIbua-
THIX YE€pPBEH SBIJISIETCS TOMOHOMHOIA.

HecmoTpsi Ha TOMOHOMHYIO CEIMEHTAIIUIO, P/l CXOJHBIX MO CTPOCHUIO
1 QYHKIUSIM CErMEHTOB OOBEIMHEHBI B OT/IEJIbI T€JIa — TOJIOBHYIO JIOMACTh
(npocmomuym), TYTOBUIIHBIA U aHAJIBHYIO JONacTh (nueuduii). I'0I0BHOM
oT/eN 00pa30oBAJICSI MYTEM CIMSHUS HECKOJBKHX IEpPEHUX CErMEHTOB
(yegpanuzayus). JlaHHOE SIBJIEHHUE XOPOIIO PA3BUTO Y MHOTOIIETUHKOBBIX
yepBel. B orimmune oT HUX y MAJIOIIETUHKOBBIX YEPBEN U MUSIBOK CETMEH-
Talus Tejaa OJHOPOIHAS.

1.2 AHaToOMHUs KOJIbYATHIX YepBen

Konbuareie yepBU SBISIIOTCS MEPBBIMU KUBOTHBIMU C BTOPUYHOU IO-
JocThIO Tena (yeromom). 1lenoM MOSABISIETCS HEMOCPEACTBEHHO B ME30-
epMe, U3 KOTOpor U 00pa3yeTcs OOJIBIIIMHCTBO TKAaHEW U OPraHoOB, U BbI-
CTJIaH CIIEHHMAIbHBIM OJHOCIIOWHBIM IUIOCKUM JIHATEIHNEM — Me30menuem
(pucyHok 1).

Oco0eHHOCTh B CTPOEHUU 1I€JIOMA B TOM, YTO BTOPUYHAS MOJIOCTh Pa3-
NENSAET HE DKTOAEPMY U DHTOAEPMY, KaK IEPBUYHAS TTOJIOCTh, a PA3JINYHbIE
CTPYKTYpPBI M€30A€pMBI. Lle10M KONBbYaTHIX YEPBEN HE €lIMH, a PA3/ICIICH B
KaXJOM CETMEHTE Ha Mapy LEJIOMUYECKNX MEIKOB. [Ipu 3ToM nenomumye-



CKHE MEIIIKH COCETHHX CETMEHTOB OTJIEJICHBI APYT OT JAPyra TOHKHMH Tie-
peropoakamu (cenmamu), a Iapa MEIIKOB OJTHOTO CETMEHTa COMPHUKACALT-
Csl HaJl ¥ TIOJI KUIIIKOHM, 00pa3ys B 3TUX MECTaxX JABYXCIONHYIO TIEPETOPOIKY
(Mezenmepuii, WU OpblocelKka), KOTopas OJHOBPEMEHHO MOJICPKUBACT
KHUIIKY. MeXTy TUCTKaMH OpbhDKeeK K KHIIKE IMOIXO0IAT KPOBEHOCHBIE CO-
CyJIbl ¥ HEPBHI.

[leoM 3amofiHEH JKHUAKOCTBIO, YTO CO3/a€T OMOpYy ISl KOXKHO-
MYCKYJIbHOTO Memika (ruapockenet). Kpome Toro, 1ejioM OCYIIECTBIISIET
BBIJICIUTENIbHYI0 (DYHKIIUIO — TaM TPAHCIIOPTUPYIOTCS BEIIECTBA M CO3pe-
BafOT TaMEThI.

Pucynok 1 — [locnegoBarenbHble CTaAUU Pa3BUTHSA LIEJOMA: [ — Kuwika,
2 — nep8uuHas noiocmv mena; 3 — Yyeiom, 4 — HapyICcHas CMeHKa YeloMU4ecKo-
20 MewiKa, 5 — CnuHHOU Me3anmeputi, 6 — 6HYMpeHHss CIMEeHKA YeOMUUEeCKO20
Mewika, 7 — OprowHol me3anmeputi, 8§ — Oprouitble HepeHble cmeo.bl [2]

Ko0XHO-MYyCKyJIBHBII MEMIOK KOJIBYEIOB IMPEACTABIECH TOHKOM 3Jia-
CTUYHOW KYTUKYJION U PACIIOJIOKEHHBIMU I10JT HEW OJHOCIOMHBIM JIIUTE-
JUEM U JIBYMs CJIOSIMA MBIIII HApPY>KHBIM KOJIBLIEBBIM M BHYTPEHHUM
MPOIOJIBHBIM, KOTOPBI TOBOJIBHO CHIJIBHO Pa3BUT.

VY KoJpyaThIX YepBEH BIIEPBBIE MOSBWINCH CHEUATU3UPOBAHHBIE JIO-
KOMOTOPHBIC OpraHbl — Hapanoouu, TMPEICTABISAIONINE COO0H OOKOBBIE
JBYJIONIACTHBIE BBIPOCTHI CTEHOK TEJIa TYJIOBUIIHBIX CETMEHTOB, C 3aXOs-
MM B HUX 11esioMoM. O0e jtonactu (CMHHas U OpIOIIHAs ) HECYT OOJIbIIee
WJIM MEHbIIEE KOJUYECTBO IIETUHOK. Y MaJIONIETUHKOBBIX YEpBEH U MUS-
BOK MaparnoJiud peaylUpYIOTCS 10 MYyYKOB C HEMHOTOYHMCICHHBIMH IIIe-
TUHKaAMH.

[IumeBapuTenbHas CUCTEMa AHHENW] UMEET TPU OTAeNa, NepeaHss
KHILKa CUJIbHO JU(depeHInpoBaHa Ha Pl OpraHoB (poT, TJIOTKY, IUIIe-
BOJI, 300, xKenynok). OIHaKo, B TO XK€ BPEMs, B OTJIMUHME OT KPYTJIbIX Yep-
BEi, KOTOPBIC TAKKE€ UMEIOT CKBO3HOW KMILIEYHUK, CTEHKA KUIIKHU Y KOJIb-



4yeoB 00pa3oBaHa HE OJHUM CJIOEM KJIETOK, & HECKOJbKUMU, IIPHUUEM BCE
CJIOH (32 MCKJIIOYEHHUEM CaMOT'0 BHYTPEHHETO SHTOACPMAIIBHOI0) chOpMHU-
POBaHBI U3 ME30/IepMaJIbHBIX JTUCTKOB.

TpancnopT BelecTB MEX1y TKaHSIMA M OpraHaMHi BHYTPH OpraHu3Ma y
KOJIbYAThIX YE€pPBEU OTIMYAETCS OT PAHEE PACCMOTPEHHBIX TUIIOB U OCYIIIe-
CTBJISIETCA HE MyTeM OOBIYHOUN MU y3un yepe3 TKAHEBYIO KUIAKOCTh, a C
MOMOIIbI0 TOCTOSHHO UUPKYIUPYIOIIEH XUJIKOCTU — Kposu. Brepsbie
pa3BUBLIAACS y KOJbYAThIX YEpPBEl KPOBEHOCHAs CHUCTEMa 3aMKHyTas W
COCTOUT U3 KPYHHBIX NPOJOJIBHBIX CIMHHOTO U OPIOMIHOTO COCYNIOB, CO-
€IMHEHHBIX B KKJIOM CEIMEHTE KOJIBLIEBBIMU cOCcyAamMu. Bo3HUKHOBEHUE
KPOBEHOCHBIX COCYJIOB OOBACHSIETCS MOSBJICHUEM BTOPUYHOM IMOJIOCTU Te-
J1a, IPU 3TOM OCTATKU NMEPBUYHOM MOJIOCTH TPAHCHOPMHUPYIOTCS B COCY/IbI.

JIBUKEHHE KPOBH IO COCYJIaM OCYILIECTBIISIETCS 34 CUET MEepPEKaYnBarO-
el JeSITeIbHOCTA COKPAaTUMBIX YYAaCTKOB CHUHHOTO, PEXKE KOJBIEBBIX
MONEPEYHBIX COCYNOB. IIpy 3TOM KpOBb MO CIIMHHOMY COCYAY ABUKETCS
110 HAMNPABJICHUIO K MEPEIHEMY KOHIYy T€Jia, B OPIOIIHOM COCY/€ TOK KpO-
BU MMEET MPOTUBOIOJIOKHOE HAPABJICHHE.

JIpIXarenbHble NUTMEHThl KPOBH AHHENU] MO XMMHYECKOMY COCTaBY
OJIN3KH K T€MOIJIOOMHY U COJEPKATCS HE B OCOOBIX CHEIUATN3UPOBAHHBIX
KJIETKaX (3pUTPOLIUTAX ), & PACTBOPEHBI HEMOCPEACTBEHHO B IJIa3M€ KPOBH.

Cnenuanu3upoBaHHbIE OpraHbl JbIXaHUsl (>KaOpbl) UMEIOTCS JIMIIb Y
MHOTOLIETUHKOBBIX 4epBeil. OHU NpeAcTaBiI€Hbl TOHKOCTEHHBIMU JIUCTO-
BUJIHBIMHU, TIEPUCTHIMU HJIM KYCTHCTHIMH HAapYKHBIMU BBIPOCTaMH CITMH-
HBIX JIONACTEW Maparnonid, KOTOpbIE MPOHU3aHbl KPOBEHOCHBIMU COCYAa-
MU. MaJomeTUHKOBBIE YEPBH, MUSBKU JIBIIIAT BCE MOBEPXHOCTHIO TEA.

B kauecTBe OpraHoB BBIICIICHUS, WU IMYHKMOPUes y KOIbYaThIX Yep-
BEW TaK)Xe BIIEPBBIE MOSBISIOTCS MOMNAPHO PACIIONOKEHHBIE B KaXKIOM
CEerMeHTe Memanepuouu, BHIBOASIINE KOHEUHBbIE NPOIYKTHI KU3HEIEs-
TEJILHOCTH U3 IMOJOCTHOM XUAKOCTH. BopoHka meTanedpuaus HaxoauTCs
B LIEJIOME OJHOTO CETMEHTA, a UAYIIUN OT HEe KOPOTKUU KaHaJEl OTKPHI-
BaeTCsl HAPYKY B MOCIEAYIOIIEM CErMEHTE.

HepBHas cucrema aHHENUJ TAaKXKe CYIIECTBEHHO OTJIMYAETCS OT TaKO-
BOM y IJIOCKUX W KpYIUIbIX 4epBed. OHa COCTOUT W3 MApHBIX HAATIOTOY-
HbIX W TOATJIOTOYHBIX TAHTJIMEB, COCAMHEHHBIX HEPBHBIMU CTBOJIAMH B
OKOJIOTJIOTOYHOE HEPBHOE KOJIBIIO, U MHOTHX Iap TaHIJIMEB OpPIOIIHOM
HEPBHOM LIETIOYKH, 10 OJHOU Mape B KAXKIOM CErMEHTE. Takol THUIl HEpB-
HOM CHUCTEMBI HAa3bIBACTCS 2AHIUO3HOU, KOHHEKMUBHO-KOMUCCYPHOU, TaK
KaK HEpPBHBIE CTBOJIbI, O0BEIMHSIONINE OJIMHAKOBBIE TAHIJIIMU OJIHOTO CET-
MEHTA — 3TO KOMUCCYPbl, @ BETBU, COCIUHSIONINE HEOIMHAKOBBIE TaHIJINU
WJIU TAHTJIUU COCETHUX CETMEHTOB — KOHHEKMUBYL.



Oprasbl 4yBCTB KOJIbYATHIX YEPBEH pazHOOOpa3HbL. DTO U OpPraHbl 3pe-
HUs (TJ1a3KK Y MHOTOIETUHKOBBIX YEPBEH U CBETOYYBCTBUTEIBHBIE KJIET-
KU MaJIOUIETUHKOBBIX ), OCA3aHUsA, XUMUYECKOI0 YyBCTBA, PABHOBECHSI.

[TopaBnstoiiee OONBIIMHCTBO KOJIBYELIOB — PA3IACIbHOINONBIE KUBOT-
HbIE, HO BCTpEYaroTcsd M repMadpouThl (B OCHOBHOM Yy MAaJIOIIETUHKO-
BbIX). [10s10BBIE JK€Ie3bl pa3BUBAIOTCS MO0 MO UEJOMHUYECKUM SIUTEIH-
€M BO BCEX TYJIOBHUIIHBIX CErMeHTax (y MHOTOIIETUHKOBBIX U€pBeEil), Tu00
TOJIBKO B HEKOTOPBIX (Y MaJIOIIETUHKOBBIX Y€pPBEil). ¥ MHOrOIIETHHKOBBIX
YyepBel MOJIOBBIE KJETKH Yepe3 Pa3pbiBbl EJIOMHUYECKOTO AMUTEIUS IO-
CTYMAaroT B KUJIKOCTh II€JIOMa, OTKYZAa BBIBOJSATCSA B BOAY CIIELIMAIbHBIMU
MOJIOBBIMUA BOPOHKaMM WJIM MeTaHepuausamMu (yeromooykmot). Y 0O0Jb-
IIMHCTBA BOJHBIX KOJBYEHOB OILUIOAOTBOPEHUE BHEIIIHEE, y MOYBEHHBIX
dbopMm — BHyTpeHHee. Pa3Butne ¢ Meramop$o3oM (y MHOTIOIIETHHKOBBIX
4yepBel), IMYUHKa — mpoxogopa nudo npsiMoe (y MaJIOIIETHHKOBBIX Yep-
Bel, musABOK). HekoTopbie BUABI KOJbUYEIIOB, KPOME MOJIOBOI0, Pa3MHOXKa-
IOTCSL U OECIIOJIBIM CIIOCO00OM ((pparMeHTanuet Tena ¢ mociaeayromen pe-
reHeparmei HeJOCTAOIINX YacTeln).

Tun KonpyaTsie yepBu moApa3aeisgeTcsl Ha HECKOJIBKO KIIACCOB:

1 Knacc IlepBuunsie kosbuenbl (Archiannelida)

2 Kinacc MuoromerunkoBbie (Polychaeta)

3 Knacc ManomierunkoBsie (Oligochaeta)

4 Knacc ITussku (Hirudinea)

5 Knacc Oxuypuasl (Echiurida)

6 Knacc Cunynkynusl (Sipunculida).

B n1aHHOM NpakTUYECKOM PYKOBOJICTBE OYyAYT PacCMOTPEHBI TOIBKO
TPHU U3 HUX: MHOTOIIIETUHKOBBIC, MAJIOIIETUHKOBBIC U MUSBKHU.



Tema 2
Kuaacc MuoromeruakoBbie (Polychaeta)

2.1 BHemHee CTPOEHUE TOJIUXET
2.2 AHaToMUs NOJIUXET

2.1 BHeniHee CTpOeHUE MOJIUXET

OOIIMpHBIA K1acc MPEMMYIIECTBEHHO MOPCKHMX KOJbYaThIX Y€pBEW, Ha-
cuuThIBarOUMi, 1o Mensiner mepe, 10 000 BuaoB. Cpeay HUX €CTh MOJBYK-
HBIC U CUsUMe (MPUKPEIUICHHBIE K JIOHHOMY cyOcTpaTy) (hopMbl (PUCYHOK 2).
BonbIMHCTBO U3 HUX 3aCETSIIOT JIUTOPATIBHYIO 30HY, OIHAKO MOJIMXETHI MOTYT
BCTpeUaThCsi U Ha Oobioi riryoune (6onee 1000 M, a otnenbHbIE (HOPMBI —
8000 m). JloHHBIE POPMBI HaIe BCEro POIOT B MPUOPEKHOM MECKE JUTMHHBIC
HOPBI WM TION3AIOT 1O AHY. HekoTopble cuasdre MHOTOMIECTUHKOBBIE CIO-
COOHBI KUTh BOJIM3U JEUCTBYIOIIMX MOJIBOJAHBIX BYJIKAHOB, BBIIEPKHBAs TIPH
sToM Temmneparypy cBbie +80 °C (mommeiickue yepsH). JIumb HeOObIIOE
YKCJI0 BUIOB TIOJIMXET SBIISICTCS Mapa3uTaMHu.

Teno moauxer OTYETIIMBO ACIUTCS Ha T'OJIOBHOM OTACI, COCTOSIIIMMN U3 He-
0O0JIBIION TOJIOBHOM JIOMNACTU — IMPOCTOMUYMA U TIEPBOT0 CErMeHTa Tena (Tie-
pPUCTOMUYMA), JJTMHHOE TEJIO C MHOTOUUCIICHHBIMUA CETMEHTaMU, HECYIIIMMHU C
KQXJ0M CTOPOHBI 0COOBIE OTPOCTKM — mapanoaud. Ha 3amHem koHue Terna
(aHAJIBHOM OT/JEJIE) UMEETCS HEeOONbIlIasi aHAJIbHAS JIONACTh — MUTHIUKN (pu-
cyHok 3). IIpocTtoMuyM M MUTUIMIA K CETMEHTaM HE OTHOCSTCS, MOCKOJIBKY
OHH HE UMEIOT BHYTPH CEO0s1 LIETTOMAYECKHUX MEIITKOB.

OnHako, ecn y Hepeu 1 BCE CETMEHTHI MPAKTUIECKU OJTMHAKOBBIE, TO Y CH-
JSIUMX TIOJIMXET TEJIO0 OTYETIIMBO PA3JEISIETCS Ha IEPEIHIO YacTh — MOPAKC,
U 33JHIO0 — ab0omeH. TOpaKC HEPEIKO HECET Pa3BETBJIEHHBIC BBIPOCTHI —
#aOpbl ¥ MHOTOYHCIICHHBIE POTOBBIC HIyHablla, pasMep KOTOPBHIX WHOTA
MpEBbIIIACT JMHY Tena (pucyHok 2; /[, E, 7K). Y npencraButeneil cemencTa
xeronrepu]l (Chaetopteridae) cerMeHThI Tea pa3nuyaroTcss 0COOEHHO CHUIIBHO
— HampuMmep, y xeronrepyca, Chaetopterus variopedatus BCE€ CETMEHTBI CUJIb-
HO MOAU(DUITMPOBAHBI, BKJIFOUAs! KPYITHbIE KPHUIOBHUIHBIE JIONACTU B CPETHEM
OTJIeJIE TeA.

PaccmorpuM nonoapoOHee rosioBHOM otaen (pucyHok 3, A). Kak Obuio
YK€ CKa3aHO BBIIIE, OH COCTOMT W3 TOJIOBHOM JIONACTH U nepucromuyma. Ha
MIPOCTOMUYME HAXOJATCS MIPUJIATKU — aHMeHHbl, WA wiynanvya (PUCYHOK 3,
1). OHM BBINOJHSIOT Ocsi3aTeNibHyI0 (pyHKIMI0. KpoMe aHTeHH Ha HEM pacIio-
JIararoTCs Takke v 0oJiee KPYITHBIE ITYNUKUA — naibnsl (PUCYHOK 3, 2). ITH Op-
raHbl TaKKe 0OECHEYMBAIOT OCS3aHME M, KPOME TOTO, HANpaBJIAIOT MHUIILY B
pOT.
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Pucynok 2 — PaznnyHbie MHOTOIIETUHKOBBIE YE€PBU: A — Nereis (noazarowas
gopma); b — Lepidonotus (nonzarowas ¢popma); B — neckoocun Arenicola
(porowas ¢popma),; I' — Phyllodoce (nrasarowas gopma); /[ — Spirorbis (menxas
cuosuasn hopma, ooumarowas 8 U36eCmMKO80L cCnupaivHol mpyoouxe); E —
Telepus (cuosauas gpopma); K — Serpula (cuosuas ¢popma, scusywas 6 uzgecm-
Koeoul mpyoke) 1o MatpeeBy u3 [7]

10



b

Pucynok 3 — Hepeuc (Nereis pelagica). Ilepeonuii (4) u 3a0nuii (B) konyet
mena: 1 — anmenna; 2 — nanon; 3 — enasza, 4 — napanoouii; 5 — cnuHHoU ycux, 6
— wemuHnxu, 7 — nueuduil; 8 — ananvHvle ycuku, 9 — npoceeuusarouuii CHUHHOL

cocyo, 10 — nepucmomuym; 11 — pecnuunas obouamenvnas amxa; 12 — npo-
cmomuym; 13 — nepucmomuanvuvie ycuku 1o BaHoBy u3 [3]

[lepucToMuym CXOX C CErMEHTaMU TYJIOBMINA, HO 0oJiee KPYIHBIA U
muuieH napanoauii. OH GpopMHUPYETCS B OHTOTE€HE3€ MYTEM CIUSIHUS POTO-
BOT'O CETMEHTa (Memacmomuyma) ¢ AByMs CIEAYIOIMIMMHU 32 HUM CErMEH-
Tamu (e anuzanusi). Ha HeM pacriosnoxkeHsl yCUku (pUcyHok 3, 13).

Ha cerMenrax TynoBuina no 00KaMm NpUCYTCTBYIOT KOKHO-MYCKYJIbHbBIE
BBIPOCTBI — napanoouu, KOTOPbIE MPEACTABISAIOT COOOW OpraHbl JOKOMO-
uuu nonuxer (pucyHok 4). Ilapanomuu B momaBisitomieM OOJBIIMHCTBE
CIIy4aeB HECYT TBEpJbIE IIETUHKHU, Ha3bIBAEMbIEC TaKxke xemmamu (PUCy-
HOK 4, 3). OCOOEHHOCTH CTPOCHHUS IETHUHOK SIBJISIOTCS BAXKHBIMHU CHCTE-
MaTUYECKUMU TpU3HaKaMH B Kiacce nosuxer. [lapanoaun m3HyTpu mnoj-
JEP>KUBAIOTCSI OCOOBIMU BHYTPEHHUMH IHIETUHKAMU — ayuxkyiamu (pucy-
HOK 4, 10). Kpome Toro, Haj ¥ Mo HapanogusiMi UMEIOTCS JOPCAJIbHbIE U
BEHTpaJIbHbIE YCUKHU (UPPYCHI) U jonactu (pucyHok 4; 1, 2, 7, 8). Luppy-
ChI BBIMOJIHSIIOT OCSI3aTEIbHYIO U OOOHSTEIbHYIO (DYHKIIUN.

Crpoenue napanoauii y pa3HbIX TPYIIT MOJIUXET MOXKET 3HAYUTEIBHO
BapbUpPOBaTh. Tak TUIUYHBIC, TBYBETBUCTHIC MAPATIOIUNA UMEIOTCS Y TIPe-
craBuresnieil cemeiictBa Nereididae. /lopcanbHas (CiMHHAs) 4acTh IBYBET-
BUCTOM Taparnojuyd HaszbIBaeTcsi Homonooueu (pucyHok 4, 11), a BeH-
TpajbHas (OproliHas) — Heeponoodueul (pUCYHOK 4, 9). Y MHOTHX CEMENCTB
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HOTOIIOAMSI B TOM WJIM MHOW CTETIEHW PEAYLUPYETCs, M Mapanoaus CTaHO-
BUTCSI OJJHOBETBHUCTOW (Hampumep, y BHAOB U3 cemeilctB Glyceridae u
Eunicidae). ¥V psana rpynn, B JIONOJHEHUE K MapanogusM UMEIOTCS A0p-
CaJibHBIC, a MHOTJIAa TAK)KE U BEeHTpaJbHbIC *KaOpbl. Tak Kak mapanoauu sB-
JSIOTCA OpraHaMHM YyBCTB M OOECIIEUMBAIOT JABW)KCHHE YEPBsi, MOITOMY
OHHM JIy4YIlI€ BCETO Pa3BUTHI y Opoasuux (Hopm, IMpU 3TOM Y Pa3HBIX BHUIIOB
UX CTPOCHUE UMEET OCOOCHHOCTH.

Pucynok 4 — Iapanoaus nepeuc (Nereis pelagica): 1 — cnunnoii ycux; 2 —
Jonacmu HOmonoouu, 3 — mojacmsele 20Mo2oMPHble WeMUHKU, 4 — MOHKUe 20-
MO2OM@HbBLE WemUHKU, 5 — MOHKUE 2emepo2oMpHble wemuHKu, 6 — mojacmoie
eemepo2oMehuvie wemunku, 7 — 1onacms Hesponoouu, 8 — 6prouwHotl ycuk, 9 —

Hesponoous, 10 — onopuvie wemunku,; 11 — Homonoous no ViBanoBy u3 [3]

Crpoenue mapanoguii HEKOTOPBIX MHOTOIIETUHKOBBIX YE€PBEH MOXKET
OTJINYATHCS OT OMMCAHHOTO BhIlIE. Tak, CIMHHOW YCUK MOXKET pa3pacTarh-
¢ U (PYHKUMOHUPOBATH B Ka4eCTBE KaOpbl, y CUASYUX (DOpM mapanoauu
Pa3HBIX CETMEHTOB Pa3BUThl HEOJMHAKOBO — B 3aJHEI YacTH TeJla OHU pe-
OYLHMPYIOTCS U IMIETUHKKA TOpYaT MPSMO U3 Tela, a B IepeaHell, Ha00opoT,
CUJIBHO Pa3pacTaroTCsl U, BBICOBBIBASICH U3 TPYOKH, SHEPTHUYHO JBUTAIOTCSA
(pucyHnok 2; /[, E, 7K). Y npumutuBHbIX hopM (Archiannelida) mapanoauu,
a TaK’K€ U UX IIETUHKUA MOT'YT BOOOIIIE OTCYTCTBOBATh.

AHayibHas J0MACTh (MUTHANI) TaKXKe OTINYAETCS 10 CTPOCHUIO OT Cer-
MEHTOB TYJIOBHIIA KaK Y TOJOBHOU oTnen (pucyHok 3, ). Iluruauii (pu-
CYHOK 3, 7) UM€ET KOHYCOBUIHYIO (pOpMY, Cy>KaeTcs K3aJH, HA HEM Haxo-
JUTCSI aHAJIbHOE OTBEPCTHE U J[BA aHAJILHBIX ycUKa (pucyHoK 4, 8). Ilepen
MUTUIUEM HAXOIUTCS nponugepamusHas 30Ha, WM 30HA POCTa, TO €CTh
00J1aCTh, TJI€ 10 MEPE POCTA YEPBSI OOPA3YIOTCSI HOBBIE CETMEHTHI TYJIOBU-
mia.
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2.2 AHATOMMUSA IOJIUXET

Kootcno-myckynonoiiic. mewox COCTOMT U3 OAHOCIOMHOTO JIUTENHS, B
KOTOPOM MOT'YT HaXOIUTHCS JKEJIE3UCThIE KIETKU U PACIOJIOKEHHBIX 0]
HUM JIBYX CJIO€B MBIIIEYHBIX BOJIOKOH (HapyHbII KOJIBLIEBON U BHYTPEH-
HUWA NOpOAOJibHBIN). M3HYTpU NPOAOJBHBINA CIOW BBICTIIAH ME30TEIUEM.
CHapyX¥ SIHATENWN BBIACIAET TOHKMU CIOW KyTHKYJbl. Llemomuueckne
MEILKHA PACIIOJIOKEHBI ITOIIAPHO B KAXKJIOM CETMEHTE TYJIOBUILA, 34 UCKIIIO-
YEHUEM MTPOCTOMUYMA U MUTUIUSA (PUCYHOK 5).

8 9 10 11 12

Pucynok 5 — Ilonepeunslii pa3pe3 MHOTOIIETUHKOBOI'O Y€pB (CXeMa):
1 — kooicHbLll onumenutl, 2 — Koabyesdble Mbluiybl, 3 — NPOOO.IbHbIE MbIUYDL,
4 — cnuHHOUL YCUK, Npeepamusuutics 8 sHcabpy; 5 — onopHas wemuHka,
6 — sopoHka Hehpuous, 7 — mbliuysl napanoouu, 8 — kanan Heppuousi;
9 — kocasa mviwya, 10— 6prownoi cocyo; 11 — auunux; 12 — bprowHol ycuk na-
panoouu, 13 — oprownas eemev napanoouu, 14 — cnunuas 6emab napanoouu;
15 — xuweunux, 16 — yenom, 17 — cnunnoti cocyo [7]

Tuwesapumenvras cucmema TOIUXET COCTOUT U3 3 OTHENOB (Tepen-
HEeW, cpeaHell W 3aJIHeH KUIIKH), TTPU 3TOM TOJBKO CPEIHSS KHUIITKA SHTO-
JIEPMaATBHOTO TIPOUCXOXKICHHS, B TO BpeMs KaK BCE OCTAIbHBIC OTACIBI —
AKTOAEpMaIbHOTO. [lepeaHss KUIIka MOJUXET, HalpuMep, Heperca BKITIO-
4aeT B ce0sl OYKKaIbHbIL omoen, 21omKy U nuujesod. OHa HaYMHACTCS He-
MTOCPEJICTBEHHO POTOBBIM OTBEPCTHEM, OTKPBHIBAIOIIUMCS HA IIEPHUCTOMUY-
M€, U BEAYIIUM B OYKKaJIbHBIA OTJET C MYCKYJIUCTBIMH CTEHKaMH, KOTO-
pble UMEIOT CKJIAJKHA. ByKKanbHBIA OTIEN (PUCYHOK 6, 2) SBIISIETCS Opra-
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HOM, KOTOPBIA TOMOTaeT YEPBIO 3aXBATUTh IHUIIY, a CKJIAJKH MO3BOJISIIOT B
CIIOKOMHOM COCTOSIHUM YMEHBIIIATh JJIMHY OpraHa, Tak Kak MpH MOTJIOIE-
HUU JTIOOBIUM STOT OTJIEST BMECTE C IJIOTKOM BBIJAETCS JIAJIEKO BIEPE/, BbI-
JIBUTasi HAPY>KY YEIIOCTU B BUJIE JIBYX XUTUHOUIHBIX 3YOIIOB.
[IponomxkeHneM OyKKaJIbHOTO OTAENA ABJISIETCS II0TKA C MOIIHOM MYC-
KyJaTypoil U y3kuM npoceToMm. [locie rmoTku ciaeayeT y3Kuid TpyOodaThiil
MHIIEBO/JT CO CIFOHHBIMU KEJIE3aMU, IEPEXOAIINN B CPEIHIOIO KHUIIIKY.

Pucynok 6 — Ilepeanuit otaen tena Hepeuc (Nereis pelagica) ¢ BbITISIYCH-

HBIM OYKKaJIbHBIM OTJIIETIOM: [ — uentocmu; 2 — OyKKaaibHblll omoei, 3 — npo-

cmomuym; 4 — nepucmomuym, 5 — ceemenmsl mena, 6 — obousmenvHas AMKA;
7 — enasxu, 8 — ycuku, 9 — nanvnwl, 10— anmennwl

CpenHss KHIIKa UMEET OTHOCHUTEIHLHO ITUPOKUI MPOCBET (PUCYHOK 5,
15) n Oonee TOHKME CTEHKH. B 3TOM oT/elie KUIIEYHHUKA U MPOUCXOIUT
MepeBaprBaHKe MHUIM U BCachblBaHUE MPOAYKTOB MEpepadOTKU B KPOBb H
TKaHEBYIO KUIKOCTh. B KaKJIOM CErMEHTE CpeIHssI KUIKa 00pa3yeT pac-
ITUPEHUE U C3aJIM TIEPEXOIUT B KOPOTKYIO 3/IHIOI0 KHINKY, OKaHYHBAFO-
ITYFOCS Ha TIUTUINN aHATBHBIM OTBEPCTHEM.

Ivixamenvrnas cucmema y oIMxeT OopraHM30BaHa HEOJWHAKOBO. Y He-
peunca 1 psaaa MoJ00HBIX €My YepBEH CreIuaIn3upOBaHHBIX OPTaHOB JIbI-
XaHUS HET W Ta3000MEH OCYIIECTBIIETCS 4Yepe3 IMOKPOBBI Tejla, a HaW-
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OoJpIIEe KOJIMYECTBO KUCIOPOa MOIJIONIAETCS Yepe3 naparnoinu, TaK Kak
OHM CHA0KEHBI T'YCTBIMU CILIETEHUSMH KPOBEHOCHBIX COCYIIOB. Y APYrux
YepBe M3 pa3poCIIEerocsi CHUHHOIO YCUKA Maparnonu o0pa3yroTces Ka0phl
pa3imuHoil Gopmbl (pUCYHKH 2, B; 15, 4).

Kpoesenocnasa cucmema monuxer, Kak Uy BCEX AHHEIUJ 3aMKHYTOTO
THIIA, U KPOBb TE€UYET MO COCYJaM, HE U3IUBASCH B ITOJNOCTH Tena. Mmerorcs
IIBA TJIABHBIX COCYJA: CHUHHOU, CTEHKH KOTOPOTO COKpAIAtTCs, U KPOBb
HaIIpaBJISIETCS B CTOPOHY TOJIOBHOTO KOHIIA TeJa, U OPIOUIHOU, KOTOPBIA HE
COKpalllaeTcs, ¥ 10 HEMY KPOBb TE€UET B HampasieHUW nuruaus. Oda co-
CyJla 3aJIETAlOT MEXIY CIIOSMU COOTBETCTBEHHO BEPXHETO W HMKHETO Me-
3eHTepreB. KpOBEHOCHBIE COCYIbl O0pa3ylOT HECKOJbKO BBIPAXKEHHBIX
CILJIETCHMM, Hanbosiee KPYIMHbIE U3 HUX KOXKHOE (0COOCHHO B Mapanoausix)
YW BOKPYTI MNHUIIEBAPUTEIbHOU TPYyOKH. B KaXXJaoM cerMeHTe CIHHHON U
OpIOIIHOM COCYZIbl COEIMHSIOTCS MEXKIY CO00Ml KOJBLUEBBIMU COCYJIaMHU
HeOouboro nuamerpa. Kpome Toro, y Hepeuca B KaKJIOM CETMEHTE Ha-
XOIUTCS PAL COCYIOB, OTXOIAIIMX U MNPUXOIAIINX K OCHOBHBIM COCYJIaM
(Tabauna 1).

Tabnuua 1 — KpoBeHocHbie cocyanl Hepeuc (Nereis pelagica)

HasBaHue cocyzioB Hamnpasiienue Oco0OeHHOoCTH

JIOp30MHTECTUHANBHBIE | OT CHOUHHOTO cocyla K | o0pa3yloT B CTEHKE
KHIIIKE KHILIEYHHUKA CIJIETCHHE

[lapanoguonop3anbHble | OT KOXHU K CIMHHOMY COCY- | HECYT KpOBb 00ora-
y HIEHHYIO KUCIOPOJIOM

HNHTecTUHOBEHTpAJIbHBIE | OT KUIIEYHOr'O CIUIETEHUS K | KpOBb Oorara mura-
OpIOIIHOMY COCyY TEJIbHBIMHU  BEILIECTBA-

MU

BenrtponapanoaunanbHbie | K MapanoausiM U OpPIOIIHON | ra3000MeH

MOBEPXHOCTH KOXKH

Hepenas cucmema COCTOUT U3 TOJIOBHOTO MO3ra (CIUBIIMECS JBa ye-
peobpanbubix, WIN HAATIOTOUYHBIX TAHTJIMS), OKOJOTJIOTOYHBIX KOHHEKTHUB,
OXBATBHIBAIOIIUX TJIOTKY, W TapHOM OpromHOW uenouku. IlocinenaHsis B
CBOIO OY€pe/lb, COCTOUT U3 PACHOJIOKEHHBIX B OPIOIIHONW 00JIACTH KaXJ0-
ro CErMEHTa Iap TaHIJIMEB, COEIUHEHHBIX MEXIy cCOO0M Komuccypamu B
Ipenenax OJHOr0 CerMeHra u komuccypamu B cocenuux. [loatomy takyro
HEPBHYIO CHCTEMY Ha3bIBalOT KOHHEKTMBHO-KOMUCCYPHOW. OT HEPBHBIX
y3JI0B U CTBOJIOB OTXOJISIT MHOTOYHUCIICHHBIC HEPBBI, 00pa3yrolIue ryCTyr0
CETh B CTEHKaX TeJIa U BHYTPEHHUX OPTaHOB.
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Oprasbl 4yBCTB JIyYIll€ Pa3BUTHI Y MOJMXET, BEAYIIUX MOJBAIOIIUNA U
IJIABAIOIINI 00pa3 )KU3HU, a Y CUASYUX (OPM OHU BO MHOT'OM PEAYLIHUPY-
1oTcst. Ocs3aHue OCYIIECTBIISIIOT AHTEHHBI U MaJbIIbl, a TAKXKE YCUKH Tapa-
noauil. XHWMHUYECKUE pa3IpaK€HUs BOCHPUHUMAIOT CIEUUAIBHBIE HIO-
XanvHble SIMKU, PACIIOIOXKEHHBIE Ha MPOCTOMUYME, KpOME TOro, MO BCEH
KOK€ paccessHbl MHOTOUKCIICHHBIC YYBCTBUTEIIbHBIEC KIETKU. Y HEKOTOPBIX
CUIYUX TOJUXET UMEIOTCS OpraHbl PABHOBECHUSI — CTATOLUCTHI, y Opoas-
quX (JOPM OHU BCTPEUAIOTCS PEXKE.

[Toutn y Bcex moyMxeT UMeroTcd riasza. Hanbonee ClI0KHO yCTpOEHBI
HaoMo32086vle 2naza (PUCYHOK 7) W pacliojararoTcsi OHU Ha CIIMHHOW CTO-
poHe nmpocTomMuyma. Takux ria3 oObIYHO ObIBaeT 2 Wi 4, HO, KpOME HUX
(W1 BMECTO HHUX), PA3JIMYHO YCTPOEHHBIE OPTaHbl 3pE€HUS MOTYT pa3BHU-
BAaThCSl B JPYIUX MecTax (Ha Majibliax, BO3JI€ aHAJBHOTO OTBEPCTHUS U TaK
naiee).

Pucynok 7 — I'na3 nonuxetsl Ha ipuMepe Alciope sp.: 1 — pocosuya; 2 —

KIemKa, 8bl0enaouas cmeKkiloguoHoe meio, 3 — ceemouyscmeaumeiibHvle na-

JOYKU, 4 — 3pumenvHblil Heps, 5 — 3pumenvHbuli 2aneauu, 6 — cemuamxa, 7 —
cmexnosudHoe meno, 8 — xpycmanuk 10 JIuBaHoBy u3 [3]

Buvioenumenvnas cucmema obpazoBaHa HEQPUIUSIMU U, B CBSA3U C TEM,
9TO OHHM PACIOJIOKEHBI MPAKTHUYECKH B KaXKJIOM CETMEHTE (MeTaMepHO)
AMYHKTOPHUH TIOJIUXET HA3BIBAIOT Memane@puousmu. Kaxaplii n3 HUX Ha-
YUHAETCSI BOPOHKOU — Heghpocmomom, 0OpalieHHON B 1IETOMHYECKYIO TO-
JIOCTh, 3aT€M BOPOHKA IPOJIOJDKACTCS B U3BUTON KaHaJeI, OTKPBIBAIOIITHH-
cs1 Ha OOKOBOM MTOBEPXHOCTH COCETHETO CeTMEHTa HapYKHBIM OTBEPCTHEM
— HeghpuouanbHoU Nopou.
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Pucynok 8 — BzauMooTHoOIIIEHUS MEXAY HEPPUIUIMU U 1I€TOMOTYKTaMHU
y IOJIMXET (CXeMa): A — TMIOTETUYECKasi CTYIIEHb C CAaMOCTOSITEJILHOM T0-
JIOBOU BOpOHKOM U nipotoHepuauem; b — neppomrkcuu Phyllodocidae;
B — Capiteludae, nmonoas BopoHka u meranedpuauii; [' — Hedppomukcun
OOJIBIIIMHCTBA MONMXET: I — yenom, 2 — nonosas 60poHka,; 3 — npomonedpu-
outi; 4 — memaneghpuouii no bpuany u3 [3]

Hedpuauu BBIBOAAT U3 OpraHu3Ma >KUAKUE TMPOIYKTHI KU3HEACATEIb-
HOCTH 4€pBs, TBEPJbIE BEIIECTBA OOBIYHO HE BBIBOASATCS, & (parolUTHPY-
IOTCS CIIEHMATTM3UPOBAHHBIMU KJIETKAMH ME30TEINS U HEKOTOPBIX OPraHOB
(HampuMmep, CTEHOK COCY/IOB).

VY HEKOTOpBIX MOJMXET KAHAIbLBI HEQPUAUS CIUBAIOTCS C MOJOBBIMU
MPOTOKaMHU, 00pasyst Hehpomuxcuu WA yeaomooykmsl (PUCYHOK 8).

llonosas cucmema COCTOUT W3 TOJIOBBIX Keje3, KOTOPbIE Y OOJIbIINH-
CTBa MOJIUXET PAa3BUBAIOTCA B KAXKJIOM CETMEHTE, 3a UCKIIOYEHUEM TOJI0B-
HOW ¥ aHAJIbHOM JIONAacTel. BCe MHOTOIIETUHKOBBIE ABJISIOTCS Pa3aeIbHO-
MOJIBIMA JKUBOTHBIMH, TOJOBOW JAUMOpP(HU3M OTCYTCTBYeT. Bhixosa ramer
U3 TEJIa YepBs Y Pa3HBIX MOJIUXET OCYIIECTBIISIETCS JIMO0 Yepe3 pa3phIB IO-
KpPOBOB, JTM0OO uepe3 ClelualbHbIe MOJOBBIE IyTH, OTKPBIBAIOIIKECS Ha-
pyxy. OnHako y OOJBIIMHCTBA MOJIUXET UMEITCA LEIOMOIYKTHI. Ormio-
JOTBOPEHHE Y HUX HAPYKHOE.
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Hapsigy ¢ monoBbIM, y MOJMXET TaKke BCTpedyaeTcs: Oecrionoe pa3MHO-
xenre. OHO BBIpaXaeTCs B OTJACICHUU OT YEPBS €ro 4acTH, MOCJE Yero
HEJIOCTAIOIINE CTPYKTYPhI JOCTpamBaroTcs. MHOrAa OT MCXOaHOM ocobu
IIETIOYKON OTITHYPOBBIBAIOTCSA Cpa3y HECKONBKO JOYEPHHUX (Hampumep,
YepBb MMaJI0JI0) — PUCYHOK 9.

AN
i
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Pucynok 9 — Tuxookeanckuit nanoyo Eunice viridis: nepeonuii koney (60-
Jlee MOJICMblil) — AMOKHbIU, 3a0HUll (Doslee mouKuli) — snumoxHsiil [3]
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Pucynok 10 — Tpoxodopa: I — anyc, 2 — 3a0Hs58 Kuwka; 3 — cpeousisi Kuui-
Ka, 4 — mviuuysl, 5,6 — eHUUKU pecHUYeK (nocilie- U npeopomosoul);, 7 —
memeHnHas niacmunka, 8 — memennou cyrman; 9 — pom; 10 — nepeonsis

kuwka, 11— nudicnee nonywapue, 12 — npomonegpuouii
nio ['atueky u3 [3, 7]
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Pa3BuTune nonuxer HempsiMoe, ¢ 00pa30BaHKWEM IUIABAIOIICH JTUUYUHKU —
mpoxoghopul, UMEIOIIEN MUIIEBAPUTEIbHYIO CUCTEMY, OpTaH BbIIEICHUS —
npoToHePpUanii B EpBUUYHYIO NonocTh Tena (pucyHok 10). Hekotopoe
BpeMsl IMUMHKA BEJIET MIAHKTOHHBIN 00pa3 KU3HU U MJIABAET C MTOMOIIIBIO
pECHMYEK, IOCJIe Yero IMpeTeprneBaeT MeTamopgo3 U MOSBISETCS U3Me-
HEHHasl IMYUHKA — Memampoxoghopa.
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Tema 3
Kaacc ManomerunkoBblie (Oligochaeta)

3.1 BHemHee cTpoeHUEe OJIUTOXET
3.2 BHyTpeHHEE CTPOCHUE MAJIOIIETUHKOBBIX

3.1 BHemiHee cTpoOeHHE OJIUTOXET

OT1OT KJjacc HacuutThiBaeT okoiyio 3 400 BumoB. OOUTAIOT OHU B BOJO-
eMax u B nouBe (pucyHok 11). CTpoeHue MalomeTHHKOBBIX B 3HAUUTENb-
HOM CTEMEHU OTIMYAETCS] OT TAKOBOT'O MOJIUXET, U MPEXKAE BCEr0 Y HUX OT-
CYTCTBYIOT NaJbIIbl U TMapanoauu. B To ke BpeMs METUHKU UMEIOTCS, HO
UX Majo, a pa3Mepsl UX HeBeIMKUA. OOBIMHO OHM UMEIOT YETHIPE IMyYKa KO-
POTKHUX IIETUHOK — JIBA OOKOBBIX U JIBA OPIOIIHBIX, BBIXOJSIINE HAPYKY
MPsIMO U3 CTEHKH TeJIa.

Pa3Mepbl OIUTOXeT TakkKe BapbUPYIOT, TAK HEKOTOPbIE IMOYBEHHbIE
dbopMbl (HampuMmep, aBCTPATMNUCKUN 3eMJITHOM 4Y€pBb) MOTYT JOCTUTaTh
mHOM 10 3 MeTpoB (pucyHok 11, /), a Haubonee Menkue BUIBI — HE 0O-
nee 0,5 mm. Yamie Bcero BCTpeyaeTcsi HAOMIOAATENI0 U IMIMPOKO paclpo-
CTpaHEH KpacHBIM JOXKA€BOMN uepBb (Lumbricus terrestris), UMEIOIUN, KaK
SICHO U3 Ha3BaHUsI, KpaCHOBATYIO OKpacKy Tena u ajmuHHon 20-30 cm (pu-
cynku 11, 3; 12).

Pucynok 11 — IIpeacraBurenu onuroxert: I — Megascolides australis, 2 —
Tubifex tubifex, 3 — Lumbricus terrestris, 4 — Amynthas corticis, 5 — Aeolosoma
hemprichi
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B Tene nmoxneBoro yepss (puUCyHOK 12) paznmuuaroT 0ojiee TOJCTHIN, ¢
0oJiee CHUIILHOM MYCKYJIaTypold OOBIYHO TEMHEE OKpAIICHHBIN IMepeIHUIA
(roj1oBHOI) KOHEI Tella U 0oyiee TOHKMM M Oojee OneaHbIN 3aaHui (Mau
XBOCTOBOM). 3aIHMI KOHEIl YepBsl K TOMY K€ JOBOJIHO 4YacTO OBIBAET
miockuM. Ha mepeaHem KoHIE TeNO 4YepBsi HAUMHAETCS TOJOBHOW Jioma-
CTBhIO (ITPOCTOMUYMOM — pUCYHOK 12, ; pucyHok 13; 7). 3a HUM cienyroT
cerMeHThI TysoBuIIA (110-180). CermMeHThI epeaHEN YacTH Tejla 3aMETHO
KpylHee 3aJHuX. Bce cerMeHThl, KpoMe MEepBOro, HECYIIEro POTOBOE OT-
BEpPCTUE, UMEIOT IETUHKH, KOTOPbIE 00pa3yloT YEThIpE JBOMHBIX psijia, Ts-
HYIIMXCSI BJIOJb Tela 4yepBsi. Eciv BHUMATENbHO MPUCMOTPETHCS K IIO-
BEPXHOCTH TEJIa, TO MOXHO YBUJETh, YTO KAXKJIbII CErMEHT MOApPA3EIICH
Ha TPU YaCTU JABYMS HETITyOOKMMH OOpO3/IKamMu (Tak Ha3blBaeMmasi BTOpUY-
Hasg KOJp4aTocTh). OHA OTpakaeT HEKOTOPHIE YEPThl BHYTPEHHEN OpraHu-
3aIMU KaxA0ro cerMeHtra. CerMeHThl Tela HyMepYyOTCs, IPUYEM MEPBBIM
CErMEHTOM CUMTAETCS I'OJIOBHOU.

Pucynoxk 12 — YepBb Lumbricus terrestris: 1 — conognas nonacme,
2 —noscok; 3 — myxcckoe nonogoe omseepcmue 8]
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XOpoIIo OTJIMYATCS APYT OT JIpyra Takxe 0ojiee BhINYKJas U OObIYHO
OoJiee TeMHas CIUHHAsA (JIopcajbHas) CTOpOHA, U OoJiee CBeTiast U Oosee
IJIOCKast OpromiHasi (BEHTpaJIbHAs); Y YepBEl, KOHCEPBUPOBAHHBIX B CIIUP-
Ty WU B (popManmHe, OprolIHas CTOpOHa MOXET ObITh BOTHYTOM MeCTaMHU
WJIY 10 BCEU JINHE.

B nepenneit yactu Tena y B3pOCIbIX 0COO€M MMeEeTCsl TaK Ha3bIBaEMbIi
MOSICOK B BUJI€ YTOJILIEHHUS, KOTOPOE OXBAaThIBAET 5—12 cerMeHTOB, 0ObIY-
HO MHA4€ OKpAIIEHHOE MO CPABHEHUIO C OCTaJIbHOM YacThlO Tena (pUcy-
HOK 13, 7). Koxa B 3T0#l 007aCTU COAEPKUT OOJIBIIIOE KOJTMYECTBO JKENE3,
BBIICIISIIONINX TUTATEIbHOE BEIIECTBO IS SMIl MPU OTKIIAJIKE SHIEBBIX
KOKOHOB. [ToaTOMY B mIeproJ1 pa3MHOKEHHSI TIOSICOK BBITJISITUT CUIILHO Ha-
Oyx1IuMm, a B Apyroe Bpemsi 00J1acTh MOSICKA OTIMYAETCS OT COCETHUX yda-
CTKOB TOJBKO IIBETOM M HHBIM XapaKTepoM MoBepxHOCTU Tena. dopma
MOSICKAa MOYET OBITh KOJIBLIEBOM, €CIIM OH Pa3BUT OJIMHAKOBO CHJIBHO CO
BCEX CTOPOH, WM CEMJI000pa3HOM, €Clu ¢ OpPIOIIHOM CTOPOHBI OH MAajo
pa3BUT.

2 <
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Pucynok 13 — Ilepennuii koHell Tena 10k aeBoro ueps (Lumbricus
terrestris): npaBas (A) u OpromHas (B) ctoponsl Tena: 1 — npocmomuym,
2 — bokosbie wemunKu, 3 — OprowiHble WemuHKu. 4 — MysccKoe noiogoe omeep-
cmue: 5 — dceHckoe noniogoe omeepcmue; 6 — cemManposoosuas 6bopo3oKa;

7 —noscox 1o MartBeeBy u3 [2]
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[lo Bceil ayiMHE Tena YyepBSd HaXOIATCA MAJICHbKUE IETUHKH, KOTOpPbHIE
XOpOIIO BUAHBI B jiyny (pucyHok 13; 2,3). OHM HaxonIdTcs Ha BCEX Cer-
MEHTax Teja, kpome 1-ro. [IleTuHKHU B 3HAYUTEIHHON MEpPE CIIOCOOCTBYIOT
MEPEABUKEHUIO YEPBS, YCUIIMBAsI CLIETUIEHUE C CYOCTPaToM, a TAKKE BaX-
HBI 1JI poromuX (opM, MOCKOJIbKY OHU LEIUISIOTCS 3a CTEHKM HOPKHU U
MEIIAIOT Bpary BHITAIMTH OTTYZAA YEPBs 32 33/IHIOI0 YaCTh Teja, TeM 0ojee
YTO LIETUHKHU HaNpaBieHbl K3a1u. HekoTopble METUHKUA KPYITHEE OCTalb-
HBIX, 3TO HOJI06ble WEeMmUHKU, KOTOPbIE CIIOCOOCTBYIOT CIIAPUBAHMIO Yep-
BEl.

Ha OpromHoi cTOpoHE Tena, BIEepen OT MOSCKa, MOMEIIAIOTCs MOJ0-
BbIE OTBEPCTHS: Mapa MYKCKHUX (PUCYHOK 13, 4), KOTOpbIe OOBIYHO Haxo-
JIITCSI Ha BO3BBIIICHUSIX (AKEJIE3UCTHIX MOAYIIKAX) U Tapa >KEHCKUX (pucy-
HOK 13, 5), cHapyXu 4acTo MIoXo pazinuuMbiXx. Hapsay ¢ atum y 0osb-
IIMHCTBA BUJOB TAKXKE UMEETCS 2—3 Maphl MOP CEMSAIPUEMHUKOB.

[Ipn paccMOTpeHHM KOHCEPBUPOBAHHBIX B (pOpMammHE 4YepBEH Ha HX
CIIMHHOM CTOPOHE XOPOIIO BUJIEH B MEKCEIrMEHTHBIX 00p037ax psijl CIIUH-
HBIX I10P, UMEIOLIUX 3HAYEHUE TIPU ONPEICICHUU BUOB YEPBEil.

3.2 BHyTpeHHee CTPOeHHe MAJIOIEeTHHKOBBIX

Koorcno-mycrynvnoi mewox. Teno onaroxer, B TOM YHCIIE U JTOXKICBBIX
YepBel MOKPHITO OAHOCIOWHBIM SMHUTEINEM, COCTOSIILIUM M3 MOJACP/KUBAIO-
IIUX, KEJIE3UCTHIX U KaMOUaIbHBIX KJIETOK (pUCYHOK 14). Iloddeporcusarowue
knemku (pUCyHOK 14, 3) BBIIOIHSIOT 3alMTHYIO (DYHKIMIO — HAPY>KHAS YacTh
ATHX KJIETOK BBIACIISICT TOHKYIO MPO3PAyHYIO IUIEHKY, KOTOpas MOKPBIBAET
snutenui. Kyrtukyna (pucyHok 14, 2) cOCTOMT U3 IBYX CUCTEM MapalIe/IbHbIX
BOJIOKOH, TIEPECEKAIOLIUXCS JPYT C APYroM Mo NpsAMbIM yrioMm. KyTtukyna B
TEUEHUE >KU3HUA BCE BPEMsI CHAIIMBAETCS U BO30OHOBIISIETCA JIEATEIHLHOCTHIO
snuTeNHs. Y HEXHUBBIX YepBel (HampuMep, KOHCEPBUPOBAHHBIX) KYTHKYJa
MOJKET OTCTaBaTh, U TOTJA €€ MOXKHO CHSITh LIEJTUKOM.

OrpoMHOE 3Ha4€HUE B >KM3HU MAJOLUIETUHKOBBIX UEpPBEU HMEET Jes-
TEJILHOCTh CAUZUCMbIX, WIH dcene3ucmuix kiemok (pucyHok 14, 4). Onu
BBIJICJISIIOT CIIM3b, KOTOPOW BCErJa cMa3aHa MOBEPXHOCTh KYTHKYJbL. JTO
YBEJIMYUBAET JIETKOCTh CKOJBXEHUS MO CyOCTpaTy W MPEeAOXpaHseT TeJo
OT BBICBIXaHMS (€CJIM MTOKPOBHI TeJIa YEPBS BBICHIXAIOT, KUBOTHOE OBICTPO
noru6daer ot yayubs). [Ipu mo000M 3HAYMTENBHOM pa3apakKeHUH CIU3b
MOCTYMAeT Ha IMOBEPXHOCTh TeJa B OrPOMHBIX KOJMYECTBAX, U YEPBb
MTHOBEHHO OKYTBIBA€TCS TOJICTBIM CJIOEM T'yCTOM KJIeMkou ciu3u. OOpa-
30BaHMUE CIM3UCTOrO YeXJja Ha TeJle UTPaeT BAXKHOE 3HAUCHHE IPU CHapH-
BaHUM (0Opa3oBaHue MY(THI U SHLEBBIX KOKOHOB) U, KPOME TOTO, CIIM3H-
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CThIC BBIJICJICHUS MOKPBIBAIOT CTEHKH XOJOB YEpPBEH BHYTPU IOYBHI IS
NpUAaHus UM NMPOYHOCTH. [[OMHMO OOBIYHBIX CIM3UCTHIX KJIETOK, B KOX-
HOM DJITUTEIIUU JOKJICBBIX YEpPBEH HMMEIOTCS Ha BCEH MOBEPXHOCTH Teia
benkosvle dncenezucmole kiemxu (pUCyHok 14, 1).
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Pucynok 14 — KoxxHbIN 30UTENNN JOKAEBOTO YEPBSL: [ — benkosas scenesa,
2 — kymukyna, 3 — nodoepoicusarowjue Kiemxu, 4 — cauzucmoie Kiemku, 5 — kamou-
anvhvie kiemku 1o Cepdonteny u3 [8]

BaXHbIM KOMIIOHEHTOM KOXHOTO JIUTENUS SBJISIOTCS MaJjieHbKHE
KJICTKU, HAXOJSIIIUECS B €r0 caMoi ri1yOOKOM yacTu, Ha rpaHulIe C MojiJie-
KAIEd MYCKYJNaTypOW, U HE CONPHUKACAIOUIUECA C HAPYKHBIMHU YaCTSIMH
MOAJICPKUBAIOIINX U KEJIE3UCThIX KIETOK. JTO — KamOuaibusle KiemKu,
KOTOpBIE SIBJISIOTCS PE3EPBOM; 32 CUET HMX BO30OHOBIIAIOTCS CHOIIEHHBIE
(GYHKIIMOHUPYIOIIUE KIIETKH, U MPOUCXOAUT POCT TKAHU y MOJIOJBIX KH-
BOTHBIX (pUCYHOK 14, 5). DTH KJIETKH MOOWJIM3YIOTCSI TaKXe MPU 3aKUB-
JICHUM PaH I10CJI€ PAHEHUHN U MHBIX ITOBPEKIACHUM.

N3 0co0BIX KIETOK KOXKHOTO SMUTENHS 00pa3yroTCs TaKXKe WjemuHKU.
Ha noBepXxHOCTH TeJia BBICTYIAET JIUIIb HAPYKHASL YacTh IIETUHKHU, a CBO-
MM BHYTPEHHUM KOHIIOM OHa TIyOOKO MOTPY>KE€Ha B CTEHKY T€JIa U MOXKET
MIPOHU3BIBATh €€ HACKBO3b, MOYTH JIOCTUTAsI TTOJIOCTH Teia (PUCyHok 15).
[I{eTMHKM MOMEUIAIOTCS B WEMUHKOBbIX MeuKax, TPEACTaBISIOIUX CO-
0ol BpacTaHUsl BHYTPb Tella KOXHOTO snuTenus (pucyHok 15, 5). Ortu
MELIKH COCTOSIT U3 BEUIECTBA, CXOAHOT'O M0 CTPOEHUIO C BELIECTBOM KYTH-
KYJIbl, HO HEIIPOYHBI M OBICTPO CHAIIMBAIOTCA. B CBS3M C 3TUM B TEUEHHE
BCEU KU3HM YEPBS B TIIyOMHE HIETUHKOBBIX MEIIKOB IMIPOUCXOAUT 00pa3o-
BaHHME HOBBIX IIETUHOK — Ka)KJas IMIETUHKA 00pa3yeTcsl U3 OJHOW KIIETKH,
BXOJISIIEN B COCTAB J{HA IIIETUHKOBOI'O MEIIKa (pUCYHOK 15, 8).
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[IeTUHKN OJIMTOXET U, B TOM YHUCIIE, JOXKIEBbIX YEpPBEH, HEOJIUHAKOBBI
no (opme. Hanbosnee yacto — 3T0 HajOYKU JUOO MPAKTUYECKU COBCEM
npsiMbIE, JIMOO C SIBHO 3arHYThIMU KOHIIaMH. Ha HEKOTOpOM paccTosITHUU OT
Hapy>KHOI'0 KOHIA HIETUHKH HaXOAUTCS HEOOJNBIIOE YTOJIIEHUE — MECTO,
K KOTOPOMY MPHUKPEIUIAIOTCS MBIl pempakmopbl, BTATUBAIONIUE IIe-
TUHKY BIJ1yOb Tena (pucyHok 15, 7). Kpome HHX, B IIETHHKOBBIX MEIIKaX
MMEIOTCSl TaKXK€ MBIIILbI npompaxmopsvl (IPU WX COKPALICHUH HIETUHKA
BBITAJIKMBAETCSI HAPY)KYy U MOXKET COBEpIIATh JOBOJIBHO Pa3HOOOpa3HbIC
JBYOKEHMS ).

Pucynok 15 — Y4acTok K0kH CO ETUHKOW: | — kymuxyna, 2 — Kiemku no-
KpPOBHO20 dnumenus, 3 — Kolbyegvle mbluiyvl, 4 — comamonnespa, 5-8 — wemum-
Ka (5 — cmeHnka wWemuHKOHOCHO20 MewKa, 6 — wemuHKa, 7 — MycKyiamypa uje-

muHKu, 8§ — Kiemxka-ochogamenbHuya) [4]

[Tox snuTenueM pacronararoTcs B 2 CJI0S1 MBIIIEYHbIC BOJIOKHA: HAPYK-
HBI — KOJIBLIEBOM U BHYTPEHHHUIN — MPOJOJIbHBIN, O0ee MOIIHBIA (pUCY-
HOK 16, 3,4). [Ipy moMOIIM 3TUX MBI YEPBb MOXKET MPOU3BOAUTH JI0-
BOJIHO CJIOKHBIE IBWKEHHUA. [IpM 3TOM MHONEPEMEHHO M COTJIACOBAHHO
paboTaeTr MycKynaTypa KaK MBIIIEYHBIX CIOEB B LIEJIOM, TaK U OTACIbHBIX
CErMEHTOB. B pe3yibrare OonpenesneHHble YJ4acTKU Tela 4epBsl TO IOCIe-
JOBATEIbHO CYXaroTCs (IMPU 3TOM YEPBb BBITSTUBAETCS BIEPE] U pa3/iBU-
raeT KOMOYKHM IOYBBI), TPOHUKASA MEXKIY HUMHU, TO PACIIUPSIOTCS (TEJO
YKOPauMBAETCA U YTONIIAETCS, YIUIOTHSS MOYBY BOKPYT ce0s1). Takum 00-
Pa30M 4epBb MPOHUKAET B ITOYBY.
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Pucynoxk 16 — [lonepeunsliii pa3pe3 cpeHen yacTu tena uepBs Lumbricus
terrestris: 1 — kymukyna; 2 — anuoepmuc; 3 — C10U KOIbYeB8OoU MYCKYIAmypbl,
4 — cnotl npoOOAbLHOU MYCKYIAMYPbL, 5 — YearoMuyecKull snumenuil; 6 — mema-
Hegpuouu, 7 — wemunka,; 8 — mezenmepuii; 9 — oprownou cocyo; 10— cyones-
panvhblii cocyd, 11 — oprownas nepsHas yenouxa, 12 — xnopacocenHvle KiemKu,
13 — nonocms kuwxu, 14 — cocyoucmuiii niexcyc, 15 — mughnozonwv; 16 — cocyo
mughnosons; 17— cnunnou cocyo [7]

BropuyHnas nonocts Tena oOIKMpHA U HA BCEM MPOTSHKEHUH Tejla YepBs
NOJIeJIEHAa TOHKMMU NONIEPEYHBIMU MTEPETOPOJKAMU — OUCCENUMEHMAMU HA
OTZIE€JIbHBIE KaMEphl B KaXXJIOM CerMeHTe Tena. LlenoMuueckue mMemku co-
CEJIHMX CErMEHTOB COOOIIAIOTCA MEKY COOON Uepe3 OTBEPCTUE B HUKHEN
YacTH, I/I€ TPOXOAAT OPIOIIHOM KPOBEHOCHBIN COCY/l U OpIOIIHAS HEPBHAS
LIETIOYKA, B CBSI3M C YEM IIEJIOMUYECKasl KUAKOCTh CETMEHTOB IMEepEeMENIu-
Baercs. B oTiiune OT MOJMUXET, y OJIMIOXEeT COXPAHSETCS JUIIb OPIOITHOM
Me3eHTepuil (OpbDKEWKa KHIIKH), KOTOPBIA COEQUHSET KHILIEYHUK C
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OpIOIIHBIM KPOBEHOCHBIM COCYJIOM W HEPBHOW IIEMOYKOM, a CIMHHOM OT-
CyTCTBYET (pUCYHOK 16). B 11eioMuueckoit JKUAKOCTH COJIEPHKATCSI MHOTO-
YUCJIEHHbIE (ParolMThl, UMEIOIIME aMeOOuIHYI0 QopMy, OHH (DaronuTu-
PYIOT 4y>KE€pPOJHbIE KJIIETKH U TBEPAbIC YACTHIIBI.

Pom, naxopsmuiics Ha nepeHEM KOHIIE Tea, BeJIET B HEOOJIbIIYIO PO-
TOBYIO IOJIOCTh CO CKJIATYaThIMU CTEHKAMH, 32 KOTOPOH CIEIYET MYCKY-
nuctas enomka (pucyHok 17, 2). B cBsizu ¢ TeM, 4YTO TJIOTKA MOXKET HE
TOJIKO COBEPILATH IJI0TATEIbHbIE ABUKEHHUSA, HO M BBIBOPAYMBATHCS Ha-
PYXKY 4Yepe3 IMIMPOKO OTKPBITHI POT, 3TO MO3BOJSET YEPBIO 3aXBATHIBATH
TaKUe MPEIMETHI, KaK JIUCThsl, KAMEIIKH, YIOTPEeOsieMble ISl MUTaHUS
WJIA APYTUX Liesie. B Tole riaoTo4HoM CTEHKHU U 3a €€ IpeaeiiaMu Haxo-
JSTCSA MHOTOYHMCIICHHBIE TJIOTOYHBIE KEJe3bl, MPOTOKU KOTOPBIX OTKPHI-
BAIOTCSl HEMOCPEJICTBEHHO B IJIOTKY WJIM B OCOOBIM KapMaH B CIIMHHOW
YTOJIIIEHHON YacTU €€ CTEHKU. | TOTOYHBIE Kee3bl BBIACISIIOT CIU3UCTYIO
KHUIKOCTh, OOBOJIAKMBAIONIYIO 3arjlaThlBa€Mble MUIIEBbIE yacTulbl. Ho,
KpOME TOro, TJIOTOYHBIE >KEJe3bl BbIpaOaTHIBAIOT BEUIECTBO, IEpEBaApU-
Barollee OeyKu.

['1oTKa nepexoAuT B y3KYI0 HUIMHAPUYECKYIO TPYOKY C MYCKYJIHMCTBI-
MU CT€HKaMU — nuujegoo (pucynok 17, 4). Ilo 6okamM nuiieBoia HaXoAATCs
1-3 mapbl OOKOBBIX KapMaHOB (PUCYHOK 17, 5) — uzsecmrosvie oiceneswvi
(oHH BBIPAOATHIBAIOT KPUCTAJUIBI YIIIEKUCIOW M3BeCTH). OCHOBHAA (yHK-
LMs 3TUX KEJe3 COCTOUT B HEWTpalIM3alllud KUCJIOT, COACPKAIIUXCS B 3a-
rJ1aTbiBaeMOM rpyHTe. KOJIMUYecTBO YIIIEKUCIONW HU3BECTU B COIAEPKHUMOM
KUIIIEYHUKA MOXKET Bo3pacrtath oT 0,8 1o 1,8 %.

3a MUIIEBOJOM CJEAYyET 3HAYUTEIbHOE PACHIMPEHUE KUILIEYHON TPYyOKHU
—300 (pUCYHOK 17, 6), BBICTJIIaHHBIA U3HYTPU KYTUKYJIAPHBIM SIIUTEIUEM U
3aHUMarouid 2—3 cermMeHTa. 300 MMEET JIOBOJIBHO TOHKHE 3JIACTUYHBIE
CTEHKH, OJlaroiaps 4emy OH xopouo pactsaruBaerca. OCHOBHas ero (pyHK-
LMS 3aKJIH0YAETCSl B HAKOIUIEHUH NPOTJIOYEHHOM MHUIIH, TOCTYyNarolenl He-
OOJBIIMMHU MOPIUSAMU U3 MUIIEBO/AA, a OTTYyJla — JAJIe€ B CIEIYIOLIUE OT-
Jenbl KAllleyHuKa. B ciydae oTcyTcTBHS 3002 OpraHM3M HE ycIieBaa Obl
CIIPaBUTHCA C NMEPEepadOTKON MOCTYNAIOLIEr0 KOpMaA.
3aKkaHYMBAETCS MEPEAHSA KUIIKA IIUPOKUM MBILIEYHBIM HCenyOKOM, KOTO-
pBIi Tak e, Kak U 300, SIBISETCS paCIIMPEHUEM KUIIEYHON TpyOKu. BHyT-
PH KETYIOK BBICTJIAH SMUTEIUEM C TOJICTOW KYTHKYJIOW, a €r0 CTEHKA CO-
CTOUT M3 KOJBILEBOIO U MPOJOJIBHOIO CIOEB MYCKYJATYpPhl, U3 KOTOPBIX
HanboJiee pa3BUT BHYTPEHHUHN (KOJIBIEBOM) ciaoil. DYHKIUA KETyaKa —
pacTupaHue NUIIM OJiarofaps COKpAIIEHUSM MOUIHON MYCKYJIATyphl €T0
CTEHOK. DTOMY MPOLECCY CIIOCOOCTBYIOT MECUNHKH, KOTOPHIE HAXOSTCS B
MOJIOCTH KETyIKa.

27



2
3
4 . 16
| 17
15
13
14

12

10
11

Pucynok 17 — J10’)ka€BOM YEPBb, BCKPBITHIM CO CHUMHHOM CTOPOHBI: [ — HAO-
2NIOMOYHBLU 2aneaull; 2 — 2nomKa, 3 — COKpamuMblil Koabyegol cocyo, 4 — nuuye-
800; 5 — uzeecmroswie dcenesvl, 6 — 300, 7 — MyCKyIUCMbLL JHcely0oK, 8 — Heg-
puouti; 9 — cpeonss kuwika, 10 — cnunnotl kpogeHocHblll cocyo, 11 — oprownas
HepeHas yenouka, 12 — aiiyesas opouxa: 13 — cemanposoo, 14 — cemernHoll
mewiox; 15 — auunuk; 16 — cemanpuemnuxu, 17 — cemennux 1o Kokenranto u3 [8]
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Crnenyronuii oTIe] NHUILEBAPUTENIBHOTO TPaKTa — cpedHss kuuika. OHa
SHTOACPMAIIBHOTO TMPOUCXOXKIACHUS U BBICTJIAHA BBICOKUM LIMJIMHJIpUYE-
CKHUM MEpUATEIbHBIM 3MUTEINEM, OOraThiIM MHOTOYUCIEHHBIMU OIHOKJIE-
TOYHBIMU KeJe3amu. [1o Bcen umHe cpeqHen KUIIKY Ha JOPCAIbHOU CTO-
pOHE TSHETCS TIIyOOKasi CIMHHAS CKJIaJiKa — mugno3oas (pucyHok 16, 15).
OH HeoOXoauM ISl YBEJIMUEHHUS MEPEBAPUBAIONIEH U BCACBIBAIOLIEH TO-
BEPXHOCTH KHUIIIEYHHKA.

CrTeHka KUIIKM MMEET TOHKYIO MPOCIOUKY MYCKYJIaTypbl, COCTOSIIYIO
Y3 Hapy>KHOT'O MPOJOJILHOTO U BHYTPEHHETO KOJBILEBOIO CIOEB (Pacmoio-
YKEHHE CIIOEB 3]IeCh 00OpaTHOE TAKOBOMY B CTEHKE TeJia), KOTOphIe 0OecIie-
YUBAIOT MEPUCTAIBTUKY (TIPOJBIKEHHE HUILK). Mexay 0a3aibHON MeM-
OpaHOW KHUIIEYHOTO AMUTEINS U MBIILIEYHBIMU BOJIOKHAMH UMEETCA I'ycTas
CETh KPOBEHOCHBIX KanuJuisipoB. CHAPYKU KHUILKU HAXOASTCS XI0PA202€eH-
Hole kaemku (pUCyHOK 16, /2). OHM BBINOJHSAIOT BBIACIUTENbHYIO (DYHK-
1[I0, HAKAILJIMBasl B ce0€ 3amacHbIe BEIIECTBA.

B cau3ucToil KUIIEYHHKA COAECPKUTCA OOJIBIIOE KOJIMYECTBO KEJIE3U-
CTBIX KJIETOK, BbIpA0aTHIBAIOIINX COOCTBEHHO CIM3UCTBIA CEKPET U MUIIIe-
BapuTEJIbHbIE (DEPMEHTHI, PACILIECIUIAIONINE OCJKHU, U, KpOME TOro, pepMeH-
ThI, MPEBPALIAIOIINE KpaXMall B caxapa (MajabTO3y U IIIIOKO3Y); B KHILIEY-
HUKE TaKXe MPOUCXOAUT MPEBPALLCHHUE KUPOB B PACTBOPUMOE COCTOSTHUE.

3aousas kuwika UMeeT HEOOJBbIIYIO JUIMHY M PACIIOJIOKEHa Ha IMOCHe-
Hux 10-15 cermenTtax Ttema. OHa JuieHa TUQIO30Js1, a €ro SMUTEIUN
MMEET pPecHUYKU. B Hell TonpKo coBepiiaercs mnpouecc (GopMHpPOBAHMS
KOMOYKOB HCIpaxHeHUM. Ha muruaum KuUIeyHuK 3aKaHYMBaETCs aHallb-
HBIM OTBEPCTHEM, UMEIOLUM BUJ BEPTUKAIBHOM ILIETH.

Kpoeenocnas cucmema onuroxert, Kak U y paHee pacCMOTPEHHBIX IO-
JUXET 3aMKHYTOr'0 TUIA U OOIIMI IJIaH €€ YCTPOMCTBA MAJIO OTINYAETCS.
Tak, Takxe, Kak ¥ y MOJUXET BIOJIb BCETO TeJa MPOXOASIT CIUHHOMN (Hax
KUIIIEYHUKOM) U OpIOIMIHOM (I10J] KUIIIEUHUKOM) COCyabl (pucyHok 18, 7,
2). IlepBblii CHaOXXEH MOIIHON MYCKYJIATypoOil, KOTOpas BOJIHOOOpPa3HbIMU
COKpaIlleHUSIMA TOHUT KPOBb OT 33/IHETO KOHLIA Tela K nepeaaeMy. Kpome
MPOJOJIBHBIX Y OJUTOXET UMEIOTCS U KOJIBLIEBBIE COCY/IbI, OJTHAKO, B OTJIU-
Yyue OT MHOTOIIETHHKOBBIX, Y MAJOIIETUHKOBBIX OHU COEAUHSIOT MpO-
JOJIbHBIE COCYbI TOJIBKO B MEPEIHEN YaCTH TeJld. ITU COCYIbl CHaOXKEHBI
OCOOCHHO CHJIbHOM MYCKYJaTypOoM M Ha3bIBAIOTCS «cepoyamuy (pucy-
HOK 18, 4). Uucno ux HEBENHKO, TAK, Y JOKIEBOIO YEPBS BCETO IAThH Map
coCyloB, pacnoyiokeHHbIX B VII-XI cermeHTrax, HO UMEHHO OHM CIIyXKaT
IJIABHBIM alnapaTroM, 00eCeunBaroIuM KpOBOOOpaIEHHUE.

KpoBooOpaiiieHue y 0JMroxeT U, COOCTBEHHO Y JIOXKIEBOIO YepBsi, IPOUCXO-
JIAT 10 CleAyrolei cxeme. HemocpeacTBeHHO JBUKEHHE KPOBU OCYILIECTBIIS-
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€TCs 3a CUET COKPATUTEIBbHON JEATEIbHOCTH CIIMHHOTO MPOJOJIBHOTO CO-
CyJla — B HETrO MOCTYIAaeT BEHO3Hasl KPOBb (0oOoraiieHa muTaTeIbHbIMUA Be-
[IECTBAMH U3 COCYAHUCTOTO CIUICTCHHS KUIIEYHHKA) TIO JIOPCOMHTECTH-
HaJbHBIM cocylaM U TH(I030J (pUcCyHOK 18, 6) u apTepuanbHas KpOBb
OT CTEHOK T€JIa [0 JOPCOCYOHEBpaIbHBIM cOoCy1aM (pUCYHOK 18, 5).

Pucynok 18 — KpoBeHoCHast cucteMa T0KIAEBOTO YepBs: A — 6ud cOOKY,
b — nonepeunviii paspes. 1-3 — npooonvhsie cocyowl (1 — cnunnoi, 2 — oprout-
HoU, 3 — cyOHespanvHblil), 4 — «cepoyay, 5 — CNUHHO-HEBPAIbHBIU COCYO,

6 — cnuHHO-KUUeyHvle cocyovl, 7 — cocyobl cmeHKU mend, 8 — cocyObl Mema-
Hegpuoues, 9-10 — cemv kanuniapos (9 — 6 cmenke mena, 10 — 6 cmenke Ku-
weynuxa) [4]

Jlanee cMmemanHas KpOBb TEYET M0 MYJIbCUPYIOLIEMY CIIMHHOMY COCYY
K FOJIOBHOMY KOHILYy Oyiarogapsi KjanaHaMm, KOTOpble HE MPOIYCKaIOT KPOBb
oOpaTHO. Y JOKIEBOr0 4epBsl 4AaCTOTA COKPALICHMS CTEHKH COCyZa CO-
craBisieT 15-20 B MUHyTY.
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Hapsiny co ciMHHBIM COCYJIOM COKPAILAThCsl MOTYT M KOJIBLIEBBIE COCY-
apl. OHM HANpaBJISIIOT KPOBb B 0OJ€€ TOHKHI, YeM CIIMHHOW, OpIOUIHOM
cocyn (pucyHok 18, 2), KOTOphIil HE clOocOO€H cokpalaTbesa. YacTb KpoBU
HaIpaBJIIeTCSl B TOJIOBHOW OTJAEN 4YepBs, a JApyras OTTekaeT Hazaa. U3
OpIOIIHOTO COCYJ]a KPOBb MOCTYIAET B COCYJUCTOE CINIETEHUE KUIIIEUHUKA
U B COCYIUCTOE CIUIETCHUE KOXU (PUCYHOK 18, 7), TAe NpOUCXOIUT ra30-
0oOMEH M KpOBb HachkllllaeTca KuciaopoaoM. [locie 3Toro kpoBb Hampasis-
€TCs B CIIMHHOW COCY/I, U LIMKJI IOBTOPSIETCS CHOBA.

KpoBb y 10k AEBBIX YEPBE KPACHOI'O LIBETA 3a CUET MUTMEHTA 2eMOKP)O-
PpuHa, coliepkamierocs B miasme KpoBu. Cpeau KIETOK KpOBU (KPOBSIHBIX Te-
JIel) Y TOXKJIEBBIX YEpBEU UMEIOTCS TOJIBKO OECLIBETHBIE KJIETKH HECKOIBKUX
THUIIOB, CXOXHX T10 XapaAKTEPUCTUKAM C TAKOBBIMH Y TIO3BOHOYHBIX.

Llvixamenvuasa cucmema B BUAE OTIAEIBHBIX CIIELIUATIBHBIX OPTAHOB WA
CTPYKTYp Y MAaJIOIIETUHKOBBIX OTCYTCTBYET. B CBsI3u ¢ 3TUM ra3zoo0MeH
OCYHIIECTBIIACTCS MyTeM IU(Py3un uepe3 BCIO MOBEPXHOCTh KOXKHU. ITO
MPOUCXOAUT OJIarofaps HAJIMYUIO B MOBEPXHOCTHBIX CIOSIX CTEHKHU Tea
IYCTOM CE€TH KPOBEHOCHBIX COCYIOB U TOMY, YTO KYTHKYJla JOXKIEBBIX
YepBel XOpOIIO CMAuMBAETCS BOJOW. DTO OOCTOSTEIBCTBO OOJIEr4aeT
muhPy3uro KUCIOPOAa B CTEHKHU TeJa U, BIIOCJIEICTBUU, B KPOBb.

Hepenas cucmema onuroxer umeer OoObIYHOE JUISl KOJIbYATHIX UYepBeEl
CTPOCHHE W B II€JIOM NPEACTABJIICHA MAapHbIM HAATJIOTOYHBIM TaHTIIUEM,
OKOJIOTJIOTOYHBIMM KOHHEKTMBAMH M OPIOIIHON HEPBHOM LIETIOYKOW. Y
Hanbojiee MNPUMHUTUBHBIX OJIMTOXET OpPIOIIHBIE CTBOJBI, 0OOpa3yrOIIUe
HEPBHYIO IIEMOYKY, IMIUPOKO PACCTABIICHBI. Y JI0XKAEBOTO YEPBA €CTh P
0COOEHHOCTEN, KOTOPBIE MBI PACCMOTPUM HUXKE.

B ka)x70M cerMenre Tena UMeeTcs HEpBHBIN eaneuti (CKOTUIEHHE HEPBHBIX
KJIETOK), OT KOTOPOro OTXOJAT 3 Mapbl HEPBOB. ['aHTIIMKM COEIMHEHBI APYT C
JPYroM TONEPEYHbIMU MEPEMBIUKAMU (KOHHEKMU8amu), KOTOpble, KpOME BO-
JIOKOH, TaKk)Ke COJIepKaT U HEPBHBIE KJIETKU. B 3-M cermMeHTe OprolliHas HepB-
Has ILIETIOYKa Pa3JIeNIAeTCsl HA MPaBYIO U JIEBYIO TJIOTOYHBIE KOHHEKTUBBI, KO-
TOpBIE 00PA3YIOT OKOI02IOMOYHOE HEPBHOE KOAbYO, COSTUHSIOIIEECS C HAO-
2JI0MOYHBIM, UITU 207I08HbIM 2aHeauem (PUCYHOK 19).

HanrmorouHslil raHrimii TapHBIA U COCTOUT U3 MPABOU U JIEBOM ITOJIOBHH,
IUIOTHO COEMHEHHBIX JPYr ¢ IpyroM. Mop@oraoruyeck OH CpaBHHUM C TO-
JIOBHBIM MO3IOM 00J1€€ 3BOIIOIMOHHO MPOJABUHYTHIX OPraHU3MOB (HalpuMep,
YJIEHUCTOHOTUX). OT HEro UAyT BOEPE] MHOTOYMCIIEHHBIE HEPBHBIE CTBOJIBI,
OOWJIbHO Pa3BETBIISIIONIMECS B IMEPBBIX TpPEX cerMeHTax (pucyHok 19; 2,3).
[lox TTI0TKOM, B MECTE PACXOKJICHHS TJIOTOUYHBIX KOHHEKTUB, JIEKUT HOO2T0-
MOYHbIY 2aH2IULL, TIPEICTABIISIONINNA COO0N pPe3ysIbTaT CIAMSHUS HECKOJIBKHX
TaHIJIMEB OPIOIIHON HEPBHOM LIETIOYKHU.
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Pucynok 19 — HepBHas cucrema nepeiHero KOHIa Tena T0XKIEBOr0 YepBs:
1 — napuwiii HadenomouHwvlll 2aneautl;, 2—3 — Hepabl, OMX00sawUe K NPOCHOMUYMY
u I ceemenmy (2 — semeb npocmomuyma, 3 — eeman I ceemenma), 4 — okonoeno-
MOYHAsL KOHHEKMU8a, 5 — Oprownas HepeHas yenouka, 6 — 2aHeauu,
nocecMeHmHO pacnonodcentvle; 7 — pom; 8 — 2nomka, 9 — nuwyesoo,
10 — npocmomuym [8]

HepBbl, oTX01s11IM€ OT raHrIMeB OpIOIIHOM LIEMOYKH, COAEPHKAT JIBUTa-
TEJIbHbIE BOJIOKHA, 3aKAaHYMBAIOIIMECS B MYCKYJIaType, U YyBCTBUTEIbHBIE,
[0 KOTOPBIM pa3JipaXeHusl MOCTYNalOT B HEPBHYIO CUCTEMY C Mepudepuu.
Tena yyBCTBUTENIBHBIX HEPBHBIX KJIETOK HaXOJATCA HA NEpUPpEpuu, B TOM
YHUCJI€ B HAPYKHOM JIUTENNH, T/I€ HEPBHBIE KJIETKU BXOSAT B COCTaB 3IU-
Ttenus. [Ipuuem 4yBCTBUTEIbHBIE HEPBHBIE KJETKH BCTPEUAIOTCS KaK B
AIUTEINU KOXKHBIX MOKPOBOB, TaK U KUIIEYHUKA. UyBCTBUTEIbHBIE HEPB-
HbIE KJIETKU U UX OKOHYAHUS UMEIOTCS U B JIPYTUX YaCTsX Tesa: B Hedpu-
JUSIX, IIETUHKOBBIX MEIIKaX U PAJEe APYTHX OPraHoOB.

Oprasbl 4yBCTB OJIMTOXET Pa3BUTHI 3HAUUTENIBHO XYK€, UEM y MHOIO-
IIETUHKOBBIX, U MPEACTABJIEHBI paHEE PACCMOTPEHHBIMU YYBCTBUTEIbHBI-
MU KJIETKaMU WM UX CKOIUICHUSIMU (CeHcuinamu) U MHOTOYUCICHHBIMU
CBETOUYBCTBUTEIBHBIMU KJIETAMH, IO3BOJIIONIMMU JIOXKIAEBOMY YEPBIO
pearupoBarh Ha cBeT (pucyHok 20).

Bvioenumenvhas cucmema MaJIOIIETUHKOBBIX YEpPBEW, B TOM YHUCIE U
J0’KJIEBOTO 4YepBsi, MpeACTaBieHa MeTaHe(PPUIUSIMH, KOTOpPbHIE IOMAPHO
pacroyiaraloTcsl B KaKJIoM CErMEHTE, KpoMe MepeIHUX Tpex (pUCYHOK 21).
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Kaxapiii 13 HUX OpeAcTaBiseT cOOOM U3BUTYIO TPYOKYy, HAaUMHAIOUIYIOCS
BHYTPH T€Jla OTBEPCTUEM B MOJIOCTh TE€Ja, PACIIOJIOXKEHHBIM Ha TOJIOBYa-
TOM PaCIIMPEHHUH, KIJIETKH KOTOPOro CHAOKEHbl PECHUYKAMH (PHUCYHOK
21, 1). 310 soponka mertanebpuaus, Ui Hegppocmom. llpakTrudecku cpa-
3y 3a BOPOHKOM KaHasl Heppuausi MpoOOAaeT MEKCErMEHTHYIO TIEPEropo/i-
Ky ¥ IIPOHMKAET B CIEAYIOIIMI CETMEHT Tejia yepBs. TaMm OH cHayana o0-
pa3yeTr CHUJIbHO M3BHUTYIO TOHKYIO TpYOKy (pucyHOK 21, 5), koTOpas mnepe-
XOJUT B 00Jiee MIMUPOKYIO CPEIHIOK YacTh HePpUausi, CHA0KEHHYIO pec-
HAYKaMH. 3areM Hepuaui, Jenas HECKOJbKO Ierenb (PpUCyHOK 21, 6),
MEPEXOJIUT B MOUEBOU NY3blpb, KOTOPBIM OTKPBHIBAETCS HAa OPIOIIHON CTO-
poHe Tena Hegponopoti (pucyHok 21, 8). CHapyxu ee HalTU O4YEHb TPY/I-
HO, TaK KaK Kpas €€ Bcerja MIOTHO COMKHYTHI.

“"““‘i./r",. e
=\ '\" a2, g

A

\

iy

iy

<

Pucynoxk 20 — Pa3pe3 yepe3 TooBHYO JIOMAcTh JOXACBOTO YePBs CO CBe-
TOYYBCTBUTEIbHBIMU KIIETKAMU: [ — pacuiupenusi Hepeoe Co C8emoyy8Cmeau-
MmenbHbIMU KIemKamu, 2 — KodcHbll snumenuti 1o I'ecce u3 [8]

Hedpunun cHabGxeHbl O4eHb OOraToil CEThbI0 KPOBEHOCHBIX COCYJIOB.

KpoBs, BeIxosias u3 Hehpuaus, MOCTynaeT B MONEPEUHbBIN, a U3 HErO B
CIIMHHOM COCY/I.
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Pucynok 21 — BeigenurenbHasi cuctema J0K1eBOro 4epBs. A — MetaHed-
punuii; b — nHedpocrom: /-4 — 6oponka-neppocmom (1 — enewnuil 6uo,

2 — knemxu mepyamenvHo2o snumenus, 3 — pecHuuku, 4 — 6xo0nas wjenv),;
5—-8 — evroenumenvnuiii kanan (5 — Hauano kanana, udywe2o om 60poHKU, 6 —
nemu 6bl0eIUMeNbHO20 Kanaad, 7 — Mouegol ny3uipsb, 8 — neghponopa)

[4 ¢ u3Mm. |

[Ipomiecc pabGoTel MeTaHehPUAUS BBITVIAIAUT CIEAYIOIIMM 00pa30M.
Kiietkn TOHKOW yacTu HeppuAHAIbHOW TPYOKH YIIABIMBAIOT W3 KpPOBH,
HUPKYJIUPYIOLIEH BHE ceTH He(pUAUATIbHBIX KaMWUIAPOB, IPOIYKTHI a30-
TUCTOrO OOMEHA, MOJIeKAINE BBIBEACHUIO U3 OPraHu3Ma. ODTH BEILECTBA
MONajaloT B MOJIOCTh HePpUIMATBLHON TPYOKH M 3[1€Ch CMEIIMBAIOTCS C
MOJIOCTHOM >KHJIKOCTBIO, TOCTYIAIOMIEH 4Yepe3 BOPOHKY HAa BHYTPEHHEM
KoHle Heppuaus. [lonocTHas )KUAKOCTh TAKKE COJAEPKUT MPOTYKTHI BbI-
JEJICHUs, OTMEPILINE KIJIETKU, TyJa MONaJatoT CHOLIEHHBIE IETUHKH U T. 1.
XKunkocts HehpuaManbHOW TPyOKH OMEHHMEM PECHMYEK T'OHMTCS 1O Ha-
MPaBJIECHUIO K BBIBOJHOMY KOHILY, OTKyAa MEPUOJIUYECKH BBIOPACHIBACTCS
yepe3 HAPYKHYIO [TOPY COKPALIEHUEM MYCKYJIaTyphl CTEHKH TEJa.
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B nenom pabora meranepuareB BecbMa 3(pPEeKTUBHA, U 3a CYTKH J0-
XKJeBor depBb BecoM B 1,2-1,8 r Beimenser 0,82 oM’ JKCKpETa 10 He-
CKOJIbKY pa3 B CyTKU. B skckpere conmepkaTcs MOUYEBHHA, AMMUAK, Kpea-
TUHUH, cOlU. OTAEIbHO HEOOXOAUMO CKa3aTh, YTO HOPMAJIbHBIN 3KCKPET y
TOXKAEBBIX uepBeil coaepkut okoiyio 0,3 % Oenka, Toraa Kak y BBICHIHUX
KUBOTHBIX, B YACTHOCTH Yy MO3BOHOYHBIX, OEJIOK B MPOIYKTaX BbIICIICHUS
OTCYTCTBYET.

Kinetku cpeaneit yactu HedpuauaibHOM TpyOKH 00JIaAar0T CIIOCOOHO-
CTBIO K (ParouuTo3y HEPACTBOPUMBIX B BOJIE BEUIECTB (OTMEpIINE KIIETKH,
CBEpHYBLIUMCA O€NoK, OakTepui U Mp.). DTU BEIECTBA HAKAIUIMBAIOTCSA
TaM HEOMNpPEIEJIEHHO A0Jroe BpeMsa. To €cTh 3TH KJETKHU IO CBOEH CYTH
ABJISIIOTCS. CBOEOOpa3HbIMU MOYKaMu HakoruieHus. [logoOnyro QyHKHIO
BBITIOJIHSIIOT U P IPYTHUX KJIETOK OpraHU3Ma: aMeOOUIHbIE KJIETKUA KPOBH,
KJIETKH TIOJIOCTH TeJIa U KJIETKHU XJIOParoreHHou TkaHu (pucyHok 16, 12).

llonosas cucmema MaloOMIETUHKOBBIX 4YepBed repmadpoauTHa U B OT-
JUYKUE OT MOJIMXET MOJIOBBIE KEJE3bl PACIIOIOKEHBI HE BO BCEX CErMEHTAaX,
a JUIIb B HEKOTOPBIX. Y pa3HbIX MPEACTABUTENEH Kilacca paclooKeHHUe
TOHAJ MOXET CHJIBHO OTJIMYAThCS, MOATOMY MBI PACCMOTPUM IOJOBYIO
CUCTEMY OJINTOXET Ha MIPUMEPE JOKIEBOTO YEPBSI.

SAiina 1oxnaeBbIx yepBed (OPMUPYIOTCS B MAPHBIX AUYHUKAX, KOTOPHIE
PacCIoIoKEHBI Ha TIeperopojike Mexay 12-m u 13-M cermeHTamu ¢ Oproiii-
HOHN CTOpPOHBI (PUCYHOK 22, 5). SIlMYHUKH NpPeCTaBISIIOT COOOM KOMILIEK-
Chl Pa3BUBAIOIIMXCA SIWI, KOTOPbIE HA PaHHEH CTaJMM CO3PEBAHMS HAXO-
JSTCA B YaCTH, IMIPUIIETAIOIIEH K MEKCETMEHTHOM MEPETOPOJIKE, a MO3/IHEE
— Ha cBOOOJHOM 33JHEM KOHIE SIMYHUKA, OOpAIIEHHOM B MOJOCTh Tela.
3nech SUIEKIETKU MPAKTHYECKU JO3PEBAIOT, IOCTUTAIOT CBOMX pPa3MEPOB
(okosio 0,1 MM) ¥ MOCTYNAKOT B MOJOCTh Teja. Siia MOXKIEBBIX YepBen
chepruyecKkre WM CJIErka BBITSHYTHIE, OYTH MPO3pAavYHbIE B CBS3U C Ma-
JBIM KOJIMYECTBOM >KeNTka. OKOHUATEIbHO CO3PEBAOT SAMIA B AUYEBbIX
Mewkax. ITO — CJeNble MEIIKOBHIHBIE BBICTYIIBI MEKCETMEHTHBIX Mepe-
rOpOAOK, B KOTOpBIE MOMAJNAIOT sifl[a, OTOpBAaBLIMECS OT 3aJHEH YacTH
AMYHUKA.

Siina BBIBOIATCS HapyXy 4Yepe3 KOPOTKHE SHIEBOJbI, KOTOpbIE HA4M-
HAIOTCS AUIIEBBIMA BOpOHKaMU B 13-M cermMeHTe, 3aTeM npoOoaaroT mepe-
ropoJky Mexay 13-m u 14-M cerMeHTaMu M OTKPBIBAIOTCSI Ha OPIOITHOMN
cTopoHe 14-ro cermenra (pucyHok 22, 6). SliiiieBbie BOPOHKH UMEIOT pec-
HUYKH, IPUA IOMOIIY KOTOPBIX SHIA YIABIMBAIOTCS U3 SHLEBBIX MEIIKOB U
BBIBOJISITCSA 110 SIMLIEBOTY HAPYKY.

My:KcKHe MOJIOBBIE KeJe3bl — cemenHuky. VX Be mapbl U OHU pa3Me-
IIAFOTCA Ha meperopojkax Mexnay 9-m u 10-m cermentamu u mexnay 10-m
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u 11-m (pucynok 22, 7). CnepmMaTo30uabl TOJbKO HAUMHAIOT B HUX CBOE
pa3zButue. Komruiekcbl Oynymmx cnepMaTo30MA0B B BUJI€ MUKPOCKOITAYE-
CKMX KOMOYKOB IIOIIAIA0OT B IOJIOCTh TEJIA U OTTYAA — B CEMEHHble MEeUlKU
(0OBeMUCTBIE pa3pacTaHMsl MEXKCETMEHTHBIX Ieperopojiok). KomnuecTro,
(dopma, pacmoyioKEHUE, U OTHOCUTEIBHBIE Pa3MEpPbl CEMEHHBIX MEIIKOB
(pucyHOK 22, 8) BapbUpPYIOT B 3aBUCMMOCTH OT BHJIa M CIIYy>KAT BAKHBIM
CHUCTEMATUYECKUM MTPU3HAKOM.
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Pucynok 22 — Cxema CTpOeHHUs TOJIOBOM CHUCTEMBI I0KIE€BOTO YepBs: [ —
HepeHas cucmema, 2 — CeMEeHHUKU, 3 — CeMANPUEMHUKU, 4 — nepeoHsisi U 3A0H515
CceMeHHble BOPOHKU, 5 — AUYHUK, 6 — AllYeas OPOHKA U AUYEB00,; 7 — CeMANpPO-

600, 8 — cemennvie mewku, IX-XIV — 9—14-1i cecmenmui [8]

OnHoil M3 OCOOEHHOCTEH IMOJOBOM CHUCTEMBI JOKJIEBOTO YEpBs
Lumbricus terrestris SBISETCS TO, YTO OPIOIIHAS YaCTh MOJIOCTU TEJA BO3-
JIe CEMEHHHMKOB OTTOPOK€Ha 0CO0OO0M CTEHKOW OT OCHOBHOM IOJIOCTH CEr-
MEHTa U 00pa3yeT cBOeOOpa3Hble ceMeHHUKo8ble Kancyavl. biarogapsa um
KOMOYKHM CIIEpMATO30MJO0B HE PACIPOCTPAHSIOTCS IO BCEM MOJOCTU M
MIPOHUKAIOT HEMOCPEJACTBEHHO B CEMEHHbBIE MEIIKU (PUCYHOK 22, §).
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JI71s1 BBIBEICHHS CIIEPMATO30MJ0B HAPYXKY CIIYXKAT CeMeHHble 80POHKU
(pucyHok 22, 4) u cemanposoowl (pucyHok 22, 7). IlepBrie KpymnHbIe, X0-
POIIIO 3aMETHBI Y BCKPBITHIX YepBeil. BTOpble — 3TO OUYE€Hb TOHKUE LIUIINH-
JIpUYECKUE TPYOKH, HAMPABJISIOMIMECS TTO OPIOIIHON CTEHKE Tejla K3au, B
KOTOpPBbIE€ MOCTYHAIOT CIIEPMATO30U/IbI U3 CEMEHHBIX BOPOHOK. CeMsArnpo-
BOJbI OT BOPOHOK 10-ro 1 11-ro cermMeHTOB B 12-M CErMeHTE CIMBAIOTCS
JpYT C APYTOM B OJIHY TPYOKY, KOTOpasi MPOAOJLKAeTcs 10 15-ro cerMeHTa,
rie mpoOoJaeT CTEHKY Tela U OTKPBIBAETCS HApYKy MYKCKUM IOJOBBIM
OTBEPCTUEM B BHJI€ BEPTUKAIBHOM IIEIH.

OnHUM M3 BaXKHBIX AJIEMEHTOB IOJOBOrO ammapara JOKJIEBbIX YepBei
SBJISIFOTCSL CEMANPUEMHUKHU (PUCYHOK 22, 2), KOTOpbIE MPEACTABIISIOT CO-
OO0l 1oJIble MEIIOYKH, IUIOTHO MpHKaThle K CTEHKE mojoctu tena. [Ipoto-
KU CEMSIPUEMHUKOB IPOXOAST CKBO3b TOJIILY CTEHKH Tejla U OTKPBIBAIOT-
Cs HapYKHBIMU TOpaMH, PacCIoiaraloliMMUCI B MEXKCETMEHTHBIX 00pO3-
nax. CTEeHKU CEeMSIIIPUEMHUKOB, COAEPKAT MYCKYJIATYpy, MO JAEHCTBUEM
KOTOPOW CEMEHHAas KUJIKOCTh MOXKET JIMOO BCACHIBATHCS B CEMSITIPUEMHUK,
100 BBIOPBITUBATHCS M3 HETO HapyxkKy. CeMsAIpPUEMHUKOB y JOK]IEBOTO
4yepBsi 00BIYHO ObIBAET 2 WIIK 3 Taphl.

B kadecTBe AOMOJHUTEIBHBIX OPraHOB, OOECIEUMBAIOIIUX PA3MHOMXKE-
HUE, HO HE OTHOCAILIMXCS HETIOCPEACTBEHHO K MOJIOBOM CUCTEME, SIBIISIETCS
NOACOK N Pl OPIOLIHBIX KEJE3.

Y 4depBeu, JOCTUTIIMX IMOJIOBOM 3PEJIOCTH, MOSICOK BCErJa 3aMETEH U B
MEepUOIbl PA3MHOKEHHUS CIIbHO HaOyxaeT. Ero gpyHkuus — popmMupoBanue
SUIEBBIX KOKOHOB. CaM 1o ceOe MOsSCOK MPECTaBIISIET COO0M BHUI0U3ME-
HEHHUE HApPYKHOro »>nuTenus. B o0xacTy mosicka HapyXHBIM SMUTENIHMA
OUYEHb CUJIBHO YTOJIIEH U BCE KJIETKH MPUOOPETAIOT >KEJIE3UCThIM Xapak-
Ttep. Knerku snurenusi, MOKPHIBAIOIIME MOSCOK MOXHO pa3AeiUTh Ha
3 rpynnsr:

- CIIM3UCTBIEC KJIETKH (OTHOCHUTEIbHO MEJIKHE KIIETKH, HE COJIep Kallue
3€peH);

- KJIETKH 00OJIOYKH (CpeaHEed BETUYHMHBI, COACPKAT KPYITHbIE 3€PHBILI-
KH);

- KJIETKM 3alacHOro BeHIecTBa (OrpPOMHBIE MEJIKO3EPHUCTHIE KIIETKH,
COCTaBJISIFOT COJACPKUMOE SIHIEBOrO KOKOHA, CIYy»KaT MUTAaHUEM JUJIs pas-
BUBAIOIIUXCSI SMOPHUOHOB).

[ToMUMO XKeEJE3UCThIX KIIETOK, B MOSCKE UMEETCS MHOTO KPOBEHOCHBIX
COCYJZIOB ¥ HEPBHBIX OKOHYAHUM.

bprominbie xene3bl pacnoioKeHbl MEXKIY MOSICKOM U MEPEIHUM KOH-
oM Tesna. Hanbosee kpynHble n3 HUX Haxoaarcs Ha 10-m u 11-M cermeH-
Tax, TPUAAIONIUE MTOJIOBO3PENIBIM YEPBIM OEI0BaThId OTTEHOK Tena. HYacTo
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OBIBAIOT M3MEHEHBI IIETMHKUA M TMPEBpALIEHbl B CBOCOOpA3HBIE 10.108ble
wemunky, PyHKIMOHUPYIONIUE NPU CHApUBAHUM JJIS yACPKUBAHUS MapT-
Hepa U JUIs pa3IBUTaHUs IOP CEMSIIPUEMHUKOB.

Orog0TBOpEHUE Y JOXKAEBBIX YEPBEU MEPEKPECTHOE U MPOUCXOJUT B
PSJ1 ATAIoB.

1. CHauana napTHEpHI ABJISIOTCA «CaMIIAMU» M TECHO MPUKJIIAbIBAIOTCS
IpYT K IPYTy CBOMMH OPIOIIHBIMU YaCTSIMH, IIPH 3TOM T'OJIOBHBIC KOHIIBI
KaXJ0ro M3 HUX OOpalleHbl B pa3Hble CTOPOHBI (PUCYHOK 23), a MOSCOK
HaxoauTcss HanpoTtuB [X-XI cerMeHTOoB, Iie HaXOMATCS OTBEPCTUS CEMSI-
MIPUEMHHUKOB.

2. Koxxnble xene3bl B 00JIACTH TOSCKA KaXJO0T0 U3 YE€pPBEH BBIJICIISIOT
KJICUKHUI cekpeT, o0pa3yst mygmy (CIM3UCThIA QyTiisip) Ayt Oosee IIoT-
HOI'O KOHTAaKTa.

3. Kax1plii mapTHEP BBIAEISAET U3 CBOMX MYKCKHUX IOJOBBIX OTBEPCTHM
0 KareJIbKe CEMEHHOM JKUJIKOCTH, KOTOpasi 0 CEMEHHBIM OOpO3/IKaM Iie-
peTeKaeT K OTBEPCTUSIM JIBYX Map CEMSMPUEMHHUKOB M 3aCaChIBA€TCSl B HUX

(pucyHok 23).

Pucynok 23 — Konynupyrommue 10KIEBbIE UEPBU: [ — MydHcCKUE NOL0BbLE
omeepcmusi; 2 — cemMAnpueMHUKU.
Cmpenxkamu ykazaun nymo cemeHHou Hcuokocmu [2]
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4. Ilocne 3TOro mapTHEPbI CTAHOBSTCS «CAMKaMM» U PACXOIATCA.

5. B mydty cHauana oTkiaabiBatoTcs 1-3 siina, a 3aTeM BbIJIaBIMBACTCS
ceMsl, MOJYyYEHHOE MPU KOMyIsuuu OT maptHepa. [Ipm 3Tom mpoucxoaut
OIUIOJIOTBOPEHHUE SIULL.

6. My@dTa mocreneHHo croi3aer yepe3 roJoBHOM KOHEI Tella, 3aCThIBa-
€T W MPEeBpallaeTcsi B KOKOH, 3aluiaromui simna. KokoHbl J0XKAEBOTO
YepBsi UMEIOT pa3Mepbl 6—8 MM M OOBIMHO HAXOJATCA B MOBEPXHOCTHBIX
CJOSIX TIOYBBL.

PazBurne y MOXIEBBIX YE€pBEU NMPSIMOE U U3 sALA BBIXOAUT MOJIOIOU
YEpBb, 110 BHEIIHEMY CTPOEHHUIO CXOIHBIN C B3pOCION 0COOBI0, U Cpa3y ke
HAYMHAET CAMOCTOSTEIIbHYIO KU3Hb.

Pucynok 24 — Perenepanust 10KA€BOTO YEPBs

Kpome 1mos10Boro pa3MHOXXEHHUSI, Y MaJIOIMIETUHKOBBIX KOJIHUEIIOB IPO-
UCXOJIUT W Oecrojioe pa3MHOXKEHHE IMyTeM ayToTomMuu. Ilpu 3TOoM Temo
4epBsl JCIUTCS Ha JABE YaCTH, MOCTE YeT0 y KaKI0M U3 HUX JIOCTPauBAIOT-
Csl HEJOCTAIINE CTPYKTYphl. Bce onuroxersl 001aai0T BBICOKOHM CITO-
COOHOCTBIO K pEereHepaluu, MO3TOMY IpPH MEXaHMYEeCKOM pa3JeieHUU
0co0M U3 pa3pe3aHHbIX YacTel 00pa3yroTcs HOBbIE uepBU. [Ipu 3ToM cre-
JAyeT y4ecTh, YTO XBOCTOBOW KOHEI[ JOCTPAMBACTCS] HAMHOIO Yallle, 4eM
TOJIOBHOU.
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Tema 4
Knacc IInaBku (Hirudinea)

4.1 BuemiHee cTpoeHue U 001Iast XapaKTEPUCTUKA MHUSIBOK
4.2 BHyTpeHHEE CTPOEHHE MUSIBOK

4.1 BHemHee cTpoeHHMe U 00IIasd XapPaKTEPUCTHUKA
NMUSBOK

[TusBKM OpeACTaBISAIOT COOOM JOBOJBHO CHUIBHO M3MEHEHHBIX IMOTOM-
KOB MAJIOIIETUHKOBBIX uepBeil. OOUTAIOT OHM B BOJOEMAax W pexe — Ha
cymie. Yaie BCero MuUsiBKM MUTAIOTCS KPOBBIO APYTUX HEPEIKO KPYITHBIX
KUBOTHBIX — SKTOMAPa3UThl. ITO B NIEPBYIO OUEpE/Ib MEIUIIMHCKAs TTUSIBKA
(pucyHOK 25, 6), pblObsi TUsIBKA (PUCYHOK 25, 7), yepenauibs nusBKa (pu-
CYHOK 25, 4), ynuTKOBas nusiBka (pUCyHOK 25, 5) u psan apyrux. Kpome
Mapa3suTUYECKUX BUJIOB BCTPEUAIOTCA U CBOOOJHOXXHUBYIIUE XHUIHUKH,
Cpeu KOTOPBIX B HAIIIMX BOJOEMAax Yalle BCEro MOXKHO BCTPETUTh MAJIYIO
(pucynok 25, 1) m Oonblryto (pUCYHOK 25, 3) JIOXKHOKOHCKHX IHSBOK.
YKycChbl TUABOK 0OBIYHO 0€300JI€3HEHHBI B CBSI3U C TEM, UTO MUSBKU BbIJIE-
JISIFOT MOIIHBIM aHTUKOATYJISIHT — 2upyouH, Onarojaps KOTOPOMY paHKa
Mocje OTHAJeHUs MUSBKU JOJITO KPOBOTOYHUT, a 3a)KUBJICHUE PaHbl UACT
MEJIJICHHO ¥ BO3MOXKHBI BTOPUYHBIE OakTepuaibHble HHGEeKuu. Beero ns-
BeCTHO OK0JIO 400 BUIOB NUSIBOK.

Knacc IlusBkn noapasznensiercss Ha 2 noakiacca — J[peBHUE NMUSBKUA U
Hacrosiue nugaBku.

Hoaknacc IpeBuue nusiBku (Archihirudinea) o0nenunsier B cebe
HanboJiee MPUMUTHUBHBIX MUSBOK, UMEIOIIMX Ha MEPEIHUX MSATA COMHUTAX
IIETUHKH, KOTOPBIC MPEJICTABISAIOT COOOM HE YTO MHOE, KaK MOCJIEIHUE OC-
TaTKu Tapanoauii. Kpome 3Toro y HUX COXpaHSAIOTCA Kak I€JIOM, Tak U
KpoBeHOCcHas cucteMa. [loaknacc BxitodaeT oauH otpsia — llleTnHKOHOC-
Hble iusaBkU (Acanthobdellida). SIBnsiroTcs mapasutamu peiO, B YaCTHOCTH
Acanthobdella peledina (pucyHok 25, 2) — mapa3uT CUTOBBIX PbIO.

Moaknacc Hacrosmme nusisku (Euhirudinea). Otimuaerca ot npe-
JBITYIIETO MOJHBIM OTCYTCTBHUEM IIETHHOK, IIEJIOM PEayLIMPOBaH, KPOBe-
HOCHAsI CICTEMa B 3HAUUTEJILHON CTENEHU WJIM MOJHOCThIO peaylIMpOBaHa
(cyliecTByeT B BUJIE JlakyH). Bkitodaer Ba otpsiia.

Otpsan Xo6otubie nusBku (Rhynchobdellida). K stomy otpsiny oTHo-
CATCSI KaK CBOOOJHOXKUBYIIME, TaK U Mapa3uTudeckue GopMbl. XapakTep-
HOM OCOOEHHOCTBIO OTPsJIa SBJISIETCS HAIMYKE Y €ro MPeICTaBUTENEH 0Co-
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060ro MyCKYJIMCTOTO XO000TKa, BRICOBBIBAIOIIETOCS HAPYXKY Uepe3 POT MpH
HamnajJeHUH Ha )kepTBy. [IpeacraBurens — yepenaiibs nusiBka Haementaria
costata (pucyHok 25, 4)

Otpsn Yemtoctusie musiBku (Gnathobdellida). Xobotok orcyrcrByeT, a
B POTOBOM MOJIOCTH UMEIOTCSI TPH MYCKYJIHCTBIX BaJlMKa — YEIIIOCTH, YACTO
HECYIlUe XUTUHOUIHBIE 3yOounku. [IpencrtaBurens — MEIUIIMHCKAS MMHUSIBKA
Hirudo medicinalis (pucynok 25, 6; 26), Ha npuMepe KOTOpOH MbI U pac-
CMOTPHUM CTPOEHUE MHIBOK.

Pucynok 25 — [lusiBku: 1 — manas nosxcnorxonckas (Herpobdella octocullata);
2 — wemunkonocuas (Acanthobdella pelledina); 3 — bonrvwasn 10cHOKOHCKASA
(Haemopis sanguisuda), 4 — uepenaxosas (Haementaria costata); 5 — yaumxo-
sas (Glossiphonia complanata); 6 — meouyunckas (Hirudo medicinalis),
7 — pviowvs (Piscicola geometra)

Teno MeIUIMHCKOW NHUSBKU BBITSHYTOE B JUIMHY W CIUTIOIIEHHOE B
CIIMHHO-OPIOIIHOM HaIpaBJICHUH, Ha TEJI€ MPUCYTCTBYIOT 2 MIPUCOCKHU: Tie-
penusiss u 3aaHsa (pucyHok 26). Ilepennsis mpucocka IoMemniaeTcsi Ha
HIDKHEH CTOpOHE TOJIOBHOTO KOHIIA M OKPY)KAaeT poOT. 3ajHsisl, CUJIbHEE
pa3BuUTas MPHUCOCKA, JICKUT HA 3aIHEM KOHIIE TeJa; HEMOCPEICTBEHHO HaJ
HEN HAXOJUTCS MOPOIIULIA.
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Teno NHUABOK, KaK M y POYMX KOJIbYATHIX YEPBEH, CETMEHTUPOBAHHOE, HO
€CTh CYILIECTBEHHOE OTJINYME — UMEIOIIMECS HA HEM Y3KHE KOJICUKH (PUCYHOK
26) HE COOTBETCTBYIOT HACTOSIILIMM CETMEHTaM, 3aTparuBasi JIMIb IOKPOBbI U
OTYaCTH MYCKYJIaTypy. PacronokeHrne BHyTpEHHUX OPraHOB ITOKA3bIBAET, YTO
MUSIBKA CETMEHTUPOBAHbL, HO HACTOSAIINX CETMEHTOB B MX TEJI€ 3HAYUTEIBHO
MEHBIIIE, YeEM HApYKHBIX KoJieueK. Ha oJTMH HacTOAIMI CErMEHT NPUXOIUTCS
OOBIKHOBEHHO OT 3 110 5 HapykHbIX Kojell. KomnuecTBo CErMEeHTOB B Telie
MUSIBOK TMOCTOSIHHO M MEHbIIe, yeM y OonbmmHcTBa Oligochaeta — y menu-
LIMHCKOM NMHUSABKHU 33 CErMEHTa, U3 KOTOPBIX YETBIPE MEPETHUX, CIMBASACH, Jla-
0T MEPETHIOI0 MPUCOCKY, a 33 HssI MPUCOCKa 00pPa30BaHa CEMbIO CIIMBIIMMU-
CSl CETMEHTAMM.

4.2 BHyTpeHHee cTpOeHUe MUABOK

Koorcno-myckynohviti Mewiox TIASABKU TPEACTABIIECH SIMUTEINEM, KOTOPBIN
O4YEHb OOraT CIM3UCTBIMH >KEJIE3UCTHIMU KJIETKAMU. Y OCHOBaHMS AIHTENH-
ANBbHBIX KJIETOK PACCESIHbl MHOTOYMCIICHHBIE IMUTMEHTHBIE KJIETKU C 3EPHHU-
CTOCTBIO PA3JIMYHOIO LBETA, B PE3YJIBTATE YEr0 OHU OOYCIIOBIMBAET OKPACKY
MUSABOK. T€10 ONETO CHApYXU TOBOJIBHO TUIOTHOM KyTHKYNoH. [lox snmrenm-
€M PACIIONIAratOTCs KOJNBLEBBIE U OYEHb CUIIBHO Pa3BUTHIE TIPOJAOIBHBIC MBbIIII-
1Ibl, & elIe IIy0Ke MPOMEKYTKU MEKTYy BHYTPEHHHUMH OpraHaMy 3aroJHEHBI,
KaK y IJIOCKUX YepBeil, mapeHXuMoi (pucyHku 27, 28).
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Pucynok 26 — Menunuuckas nusiska Hirudo medicinalis: 1 — nepeousisn
npucocka, 2 — S’aaH}Z}Z npucocka
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BropuyHas mojocth Tena y MEIWIMHCKON MUSABKU PEIyLIMPOBAHA JI0
CTENEHU Y3KHMX KaHaJIOB (JJAKYHApPHBIE COCYJIbI) U BBITECHEHA MapeHXUMOU
(pucynku 27, 28). TosbKo y IIETUHKOHOCHBIX NMUsABOK (Acanthobdellida) Bo
B3POCIIOM COCTOSIHHM COXPaHSIETCS LEIOM.

Tuwesapumenvrasn cucmema y NASIBOK JIOCTaTOYHO XOPOILIO Pa3BUTa U
COCTOMUT U3 MEpeaHel, cpeHe U 3aaHel Kuiok (pucyHku 27, 28). Por,
JeXaluil B TIIyOMHE NepelHel MPUCOCKH, BEJIET CHavyaiaa B pomosylo no-
JI0CMb, a 3aTEM B 210mK) (PUCYHOK 28).

15 16 10 7

Pucynok 27 — IToniepeunsrii paspes uepes teno Hirudo medicinalis:

1—4 — KootcHO-MYCKYAbHbIL MeuoK (I — KodcHbll donumenutl, 2 — KOJabYe8dsi MyC-
Kyramypa,; 3 — Oua2oHaiIbHas MycKyaiamypa, 4 — npooonvHas MycKy1amypa),
5 — 0opcosenmpanvuvie mviueunsie nyuku; 6 — napeHxuma, 7—8 — nuujesapu-
menvHasn cucmema (7 — daceny0ok; 8 — 60xo8ou kapma dxcenyoka); 9—12 — kpo-
seHocHas cucmema (9 — cnuHHOU 1aKyHapHsii kanai, 10 — oprownotl 1akyHap-
Holli kanan, 11 — 6okoesoti nakynapuulil kanan, 12 — naxyna); 13 — negppuouti;
14 — mouesoui nyzvips; 15 — cemennux; 16 — cemanposoo [4]

['oTka BeAeT B y3KUM U KOPOTKHUM nuuye6o0, KOTOPBI OTKPBIBAECTCS B
cpeantoro kuuiky. [locnennss oOpa3yeT y NUsIBOK HECKOJIBKO Map OOKOBBIX
BBIIIAYMBAaHUI (KapMaHOB), YMCJIO KOTOPBIX Y MEIMLIMHCKON MUSBKU J1OC-
turaer 10-11 map. 3agHsAa mapa KapMaHOB OTIMYAETCS OCOOEHHO KpyI-
HBIMU pa3MepaMHu U JOXOIUT 1O 3aJHEro KOoHua Tena (pUCyHOK 28, J).
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VYyacTok, Hecylmuid OOKOBBIE KapMaHbl, MHOTJA HA3bIBAIOT J#CETYOKOM.
Mexay OCHOBaHMSIMU 3aJHEW Mapbl OOKOBBIX MENIKOB PACIIOJOKEH KO-
POTKHI YCBaMBAIOIIMI OT/AEN KUIIKH, OT KOTOPOro OepeT Hadajio 3aJHss
KMILIKa, UMEIOLIAasi BUJI IPSIMOM TOHKOM TPYOKH M OTKPBIBAIOIIASICS aHAJb-
HBIM OTBEPCTUEM HAJ 3aHEN NMPUCOCKOU.

vixamenvnas cucmema NUSABOK YCTPOEHA OYEHb MPOCTO. Y OUYEHb He-
MHOTHUX MOPCKUX BUJOB (Branchellion) 1o 0okam 4acTy TYJIOBHUIIHBIX
CErMEHTOB UMEIOTCS Pa3BETBIICHHBIE HAPYKHbBIE Ka0pbl, HATOMHUHAIOIIME
xabpsl Polychaeta . /Ipyrue nusiBku, B TOM 4UCJ€ U MEIULIUHCKAs, JbIIIAT
BCEH ITOBEPXHOCTHIO TEJIA.

Kpoeenocnasa cucmema. Hactosiiasi KpOBEHOCHas CUCTEMA €CTh JIMIIb
y AByx oTpsiioB nusiBok — Acanthobdellida u Rhynchobdellida. ¥ nux ona
MMEET B OOILIMX YepTax TO K€ YCTPOMCTBO, KAK y OJUTOXET, TO €CTh —
3aMKHYTas CUCTEMA, COCTOSIIA U3 ABYX MNPOJOJIbHBIX COCYIOB (CIIMHHOTO
1 OPIOIIHOI0), COCAUHSIOMINXCS COCYJIUCTON CEThI0 Ha MOBEPXHOCTHU YC-
BaMBAIOIEH YaCTH KUIIKH U KOJIBLIEBBIMM COCYAaMHU B T'OJIOBHOM KOHIIE
TeJa U B 3aJJHEN IIPUCOCKE.

Ho yxe y XOO0OTHBIX MUSABOK YacThb (PYHKUIHUA KPOBEHOCHOW CHUCTEMBI
MepexXoaUT K OCTaTKaMm 1iejioma, a y yemocTHbiX (Gnathobdellida) nacros-
1ass KPOBEHOCHAsl CHUCTEMa COBEPILICHHO aTpodupyeTcs U (yHKIUS €€
BCELIEJIO IPUHAJICKHUT OCTaTKaM LIeJIOMa.

V¥ orpsna Rhynchobdellida ot nienoma ocrtarorcst nuiib 4 npoaoJIbHBIX
KaHaJa, Wi JaKyHbl, — CIIMHHAs, OpIolHas U J1Beé OOKOBBIE, KOTOpPHIE CO-
€AUHEHBl CEThI0 HEIMPaBUJIbHO BETBSIIMXCA IONEPEYHBIX KaHaIoB. B
CIIMHHOM JIaKyHE 3aJieraeT CIUHHOW COCY/l, B OPIOIIHOM — COOTBETCTBEHHO
OpIOIIHOM, a IO HUM HEpPBHAs 1IeNOoYKa. BOKOBBIE JIAKyHBI UMEIOT Y XO-
OOTHBIX MUSBOK TOJICTHIE MYCKYJIMCThIE CTCHKH U JUu(PepeHIUpyroTCcs 1o
OoKkaM Tella B JIBa psAJa COKPATUMBIX ITy3bIPHKOB, IIPU MEPEX0JE€ K KOTO-
pPBIM HMEETCs CII0KHAs cucTeMa KianaHoB. CokpallieHue CTEHOK OOKOBBIX
JAKyH OOYCIIOBIIMBAET LUPKYISALIUIO LEJOMUYECKON KUJIKOCTA MO TENy.
JlakyHbI HE COOOIIAIOTCS C KPOBEHOCHBIMHM COCYJIaMH, U JJAXKE KUIKOCTh B
HUX MHOTO XapaKTepa.

VY npencraBurenei orpsga Gnathobdellida (MenuuuHckas nusiBka) co-
CY[lbl, JIe’Kalue B CIMHHOM M OpIOIIHOM JIJaKyHaX, BOBCE MCUE3al0T, U Ja-
KyHapHasi cucteMa (T. €. OCTaTKHU I[eJIoMa) 3aMeIlaeT KpOBEHOCHYIO. JKu/i-
KOCTb CHUCTEMBI JIJAKYH IIPUHUMAET XapakTep KPOBU — OKpAILIEHa BO MHOTHX
ClIy4asix B KpaCHbIM IBET (COACPKUT reMOrJI00MH U aMeOOUTHBIE KIIETKH).

Hepenas cucmema mvaBOK B OOIIEM CXOJHA CO BCEMHU KOJIbYATHIMU
YEPBSAMU: MAPHBIM HAATJIOTOYHBIA, WM MO3TOBOW, TAHIVIMK MPHA TTOMOIIU
JIBYX KOHHEKTHUBOB, OIrMOAIONIUX TJIOTKY, CBSI3aH C MOATJIOTOYHBIM, KOTO-
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pBIi peqcTaBisgeT codoil Havano OpromHoi nenodku. [locnenusas cocro-
uT u3 20 win Oosiee TaHTJIMEB, U3 KOTOPBIX KAKJbIM COOTBETCTBYET OJIHO-
MY CErMEHTY; MOJATJIOTOYHBIMA TPOU3OIIEI ITyTEM CIUASHUS YETBIPEX, a 3a1-
HHUM — CEMH MTPOCTHIX FAHTJIMEB, YTO YKa3bIBAECT HA COBEPIIMUBIIECECS B YKa-
3aHHBIX Y4YacTKax Teja CIMSHUE HECKOJBKMX CETMEHTOB Tejia, 00pa3yro-
IIAX MEPEAHIO0 U 33THIO0 MPUCOCKH.

Pucynok 28 — BekpeiTas MeqUUMHCKAsA UABKA: [ — pom; 2 — nepeowsisi npu-
cocka; 3 — enomka, 4 — 60Ko8vle 8bIpOCMbl KUMEUHUKA, 5 — NOCNeOHss napa
8bIPOCMO8 Kuuleunuxa, 6 — nenuc; 7 — auunuk,; 8 — eraeanuwe;, 9 — negppuouii;
10 — cemanposoo; 11 — cemennux, 12 — namepanbHviii KPOBEHOCHDBIL COCYO,
13 — 3a0uas npucocka, 14 — oprownas nepsnas yenouxa, 15 — kodxcHo-
MYCKYIbHBIU MewokK,; 16 — kuwixa, sceny0ok, uiu 300

Haunbonee pacrnpocTpaHeHHbIMH OpraHaMH YYBCTB y IHUSBOK CIIyXaT

MHOTOYMCIIEHHBIE OO0KAN08UOHbIE Op2aHbl, PACHOJIATAIOIIMECS IPABUIIb-
HBIMH TTOIIEPEYHBIMH PSAIaMHU, 110 OJHOMY Py HAa KaXI0M cermeHTe. bo-

45



KQJIOBUJIHBIE OPTaHbl COCTOSIT U3 HEOOJBIIIOW IPYIIbI O4Y€Hb BHICOKUX UYB-
CTBUTEJIbHBIX AMUTEINAIBHBIX KJIETOK, OT KOTOPBIX OTXOAUT K OPIOIIHOM
HEPBHOM LEMOYKE IYYOK HEPBHBIX BOJIOKOH. [pyrnma 4yBCTBUTEIBHBIX
KJIETOK OpraHa OKPYKE€HA HECKOJIbKUMHU KPYITHBIMHU KJIETKAMU CO CBETIION
MPO3pavyHON BaKyosbl0 BHYTpU. DyHKIHS OOKaJOBUIHBIX OPraHOB HE BbI-
SCHEHA, HO, IO BCEW BEPOSITHOCTH, ITO OPraHbl XMMUYECKOT O YyBCTBA.

Pucynok 29 — I'na3 MEIUIIMHCKOW MUSIBKU: [ — 510po 3pumenvHoll Kiemku,
2 — yyscmeumenvHble NAN0YKU 3PUMENbHBIX KIeMOK, 3 — 3pUumeibHas Klemkd,
4 — nuemenm, 5 — 3pumenbHblil Heps

VY OOJBIIMHCTBA NUSBOK HEKOTOpPAsk YaCTh OOKAJIOBUJIHBIX OPraHOB, Ha-
XOJSAIINUXCS HA MEPEIHUX CErMEHTaX, MOXKET MPeoOpa30OBhIBATHCA B TJIa3a,
YUCJIO KOTOPBIX BapbupyeT oT 1 1o 5 map. Ilox koxeill B nmapeHXxume Imo-
MeEIIaeTcs TIa3HOM OOKall, OKPYKEHHBIA CHAPYKH CKOIUJIEHUEM YEPHOTO
nurMeHTa (pucyHok 29). bokaa COCTOUT U3 KPYHHBIX KJIETOK C OKPYTJION
CBETJION BakyoJiblo B muToIuiazme. OCHOBaHME OoOKajda MPOHU3BIBAETCA
IIy4KOM HEPBHBIX BOJIOKOH, KOTOPBIE TIEpE] BCTYIUICHUEM B OOKall HHOTAA
OKPYKE€Hbl KYYKOW HEpPBHBIX KJIETOK — 3pUTEIbHBIM TaHriaueM. Bxoas B
OoOKaJl, HEpBHBINA My4YOK 00pazyeT OCEBOM CTEpPKEHb €ro, OT KOTOPOro OT-
XOJIT B CTOPOHBI BOJIOKOHIIA, BCTYIAIOIINE B CBSI3b CO CBETOUYBCTBUTEb-
HBIMHU KJIETKaMU. 3puTesbHass (PYHKIMS TaKUX Ija3 OYeHb OrpaHHYEHA M,
MO-BUJUMOMY, CBOJIUTCS K PA3JIMUYECHHUIO CBETA U ThMBI.

Buvioenumenvhas cucmema NUASIBOK MPEJICTABICHA CUIBHO W3MEHEHHBI-
MU MeTaHeppuausiMu. BeiaenutenbHble KaHaibl (pucyHOK 28, 9) pacro-
JIO’KEHBbI METAMEPHO, HO OOBIKHOBEHHO OTCYTCTBYIOT B YacTH MEPEIHUX U
3aIHUX CETMEHTOB (y MEAUIMHCKOW MUSIBKU HedpuaueB Bcero 17 map).
Hedpununii npencraBisieT W3BUTOM KaHall, COCTABJICHHBIM Ha OOJbIIEM
CBOEM MPOTSKEHUU U3 OJHOTO psAJa KIETOK, MPOHU3AaHHBIX BHYTpPHKIIE-
TOYHBIM NpocBeTOM. KaHan oTKpbIBaeTcsi HA OOKOBOI CTEHKE Teja BBIBOI-
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HbIM OTBepcTueM. ['aBHasgs 0coOEHHOCTh He(pPUIMEB MUSBOK COCTOUT B
TOM, YTO KaHall UX Ha BHYTPEHHEM KOHIIE 3aMKHYT ciierno. OaHako B Tec-
HOM COCEJICTBE CO CJICTIBIM KOHIIOM KaHaJla HaXOJUTCS 0co0asi MepuaTesb-
Hasg BOPOHKA, CMOTpSIIAasi CBOMM LIMPOKUM KOHIIOM B OJMH W3 OCTaTKOB
1[eJI0Ma, Yallle BCEr0 B y3KYIO MONEpeuHyro JakyHy. CyK€HHBIM KOHIIOM
BOPOHKa BJIa€TCAd B HEOOJBIION CIENOW MEIIOYEK — pe3epsyap, NPUMBbI-
KalolUM K clienoMy KOHIy HeppuauanbHoro kanaia. Cyas mo Bcemy, y
MUSIBOK MPOU30LLUIO0 pa300IeHHe BOPOHKU C OCTAJIbHOM YacThIO METaHe-
puaus. BopoHKoW 3axBaThIBAIOTCS aMEOOLUTHI, HATPYKEHHbIE MPOIYKTa-
MU OOMEHa, U TIEPEBOMASTCS B PE3EpPBYyap, a YEpe3 €ro CTEHKU SKCKPETHI,
MO-BUUMOMY, OCMOTUYECKH MPOCAYUBAIOTCS B KaHAIT HEPpUIUSL.

CTeHKHM 4acTu UETOMUYECKUX KAHAJIOB (JJaKyH) MOKPBITHI CKOTUICHUSIMU
3€pPHUCTBIX KJIETOK, COBOKYIMHOCTh KOTOPBIX HAa3bIBAETCS «OOTPHUOMIHOM
TKAaHbIO», U M0 CBOEH ()YHKIIMH 3TU CKOIUIEHUS CXOJIHBI C XJOpParoreHHbI-
MU KJIETKaMU OJIUTOXET.

llonosas cucmema. 1usiBku — repmadpoautel. [1osioBbIe OpraHbl y Bcex
MUSIBOK YCTPOEHBI MPUOJIU3UTEIBHO OJUHAKOBO. Y MEIUIIMHCKON MUSBKU
MY>KCKasi TIOJIOBask CUCTEMA COCTOMUT U3 9 Map OKPYIIBbIX CEMEHHbIX Meud-
K08, JeXaIuX METaMEpHO B cpe/iHer yactu Tena (pucyHok 28, 117). Xots
CEMEHHbIE MEIIIKM MHOKECTBEHHBI, HO 3TO Pe3yJbTaT BTOPUYHOIO pacuiie-
HEHUSl OJIHOM TMapbl NMEPBOHAYAIBLHO IIEIBHBIX MEMIKOB. OT CEMEHHBIX
MEUIKOB OTXOJAT TOHKUE CEeMABLIHOCAUUE KAHANbL, KOTOPBIE C KaxIOu
CTOPOHBI BIAJIA0T B 001N cemsanposod (pucyHok 28, 10). CemMsanpoBoIbl
UIYyT KIEepeIu, U B IEpeHEN TPETH Teja KaXIbli U3 HUX CKPYUYMBAETCS B
KIIyOOK — npuoamok cemennuxos. 110 BbIxoae U3 3TUX KIyOKOB 00a cems-
MPOBOJIA CIIMBAIOTCA B HEMApHBIA cemsuzgeepeamenvuvii kauan. Ilocnen-
HUW 3aJI€raeT BHYTPU MYCKYJIHMCTOIO COBOKYIUTENBHOTO OpraHa, Ha KOHIIE
KOTOPOT'0 3aKaHYMBAETCS MOJIOBBIM OTBepcTUEM. COBOKYIUTEIBHBIN OpraH
MOXET BBIIISIYMBATHCA U3 Tejla HAPYXKY B BUAE TpyOku. B camoe Hauaino
CEMAM3BEPraTesIbHOrO KaHajla BIAJAIOT €Hle 0CoO0ble npedcmamenbhbie
JHcenesKu.

JKeHckas mosioBas cucrema IMUsIBOK COCTOUT BCETO W3 OJHOM TAphI -
YeBblX MEeUKo8 C AUYHUKAMY BHYTPH; OTXOMSIINE OT HUX SWUIIEBOJBI CIH-
BAIOTCSI U1 00pa3ylOT M3BUTYIO, HO KOPOTKYIO MAaTKy, MEPEXOJIAIly0 B 00-
Jiee MUPOKOE MYCKYJIHUCTOE grazcanuuje. Binaranumnie cooOmaercs ¢ BHE-
HEW cpeiof OPIOIIHBIM JKEHCKUM IOJIOBBIM OTBEPCTUEM, PACIIOI0KEHHBIM
1103311 MYKCKOTO.

Ono10TBOpPEHUE SIULl Y USABOK BHYTPEHHEE, MOXKET OBITh cnepmamo-
¢opnoim (Haementaria, Glossiphonia); B 3TOM cllydae >KUBUYMKH CKJICHUBa-
IOTCSI B OCOOBIE BEPETEHOBUJIHBIE MAKEThl — CnepMamo@opwsl, KOTOPbIE
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Pucynok 30 — KokoH MeTuIIMHCKOW NMUsIBKU: A — yeawii, b — npodoibHo
paspe3annblil

BTBIKAIOTCSL OJTHOM OCOOBIO MPSIMO B KOXY JAPYTOW WIH KONYJIAMUGHbIM
(Hirudo medicinalis, Haemopis sanguisuga) — KONyJSTUBHBIM OpraH BBO-
JIUTCSL B dKEHCKHE MOJIOBBIE MYTH.

KokoH BbIENsAETCS, KaK U Y MaJIOUIETUHKOBBIX YEpBEH, KOXKHBIMH KE-
JIe3aMH, COCPEOTOYEHHBIMU Ha ONPEJIEJICHHBIX CETMEHTax Tena (y Meau-
IIUHCKOW MUSABKU — HA 9—11-M). DTU cerMeHThl OTBEUAIOT TaK Ha3bIBAEMO-
My TOSICKY MaJIOUIETUHKOBBIX uepBeid. KokoHbI, o0ajaroiye mioTHOM,
Kak Obl mepraMeHTHOUM cTeHKOM (pucyHoK 30), OTKIIabIBAIOTCS HA JTHO BO-
J0eMa, Ha BOJIOPOCIIM MJIM K€ Ha CaMOM O€pery B ChIPYIO MOYBY.

Bonpocs! 11 caMOKOHTPOJIA:

1. OxapakTtepu3yiTe OCHOBHBIE OCOOECHHOCTH, MPHUCYIIUE KOIbYaThIM
YEepBsIM KaK TUITY )KUBOTHBIX.

2. CpaBHHTE NPHU3HAKU KOJHYATHIX YEPBEH C paHEee U3YYEHHBIMH ILJIO-
CKUMHU U KPYTJIbIMHU YEPBIMHU.

3. OxapakTepu3yruTe BHEIIHEE CTPOCHHE, OTIEIbI Teja, EJIOM U KOXK-
HO-MYCKYJIBHBIN MEIIOK IIPEICTABUTENEH Pa3HbIX KJIACCOB aHHEIMU/I.

4. Pacckaxure 00 OCOOEHHOCTSIX CTPOEHUSI MUIIEBAPUTEIBHON CHCTE-
MBI KOJIbYAThIX YE€pBEl Ha MpUMEpPE HEpeuca, JOKJICBOTO YEpBs U MEIU-
IIUHCKOM IUSIBKU.

5. Ha3zoBuTe OCOOEHHOCTH CTPOEHHUS IbIXATE€IbHOW W KPOBEHOCHOM
CUCTEM TOJIMXET Ha MPUMEpPE HEpeuca, J0KAEBOr0 YepBsl U MEIUILIMHCKOM
MTUASIBKH.

6. OnuINTE HEPBHYIO CUCTEMY IOJUXET, CPABHUTE €€ C HEPBHOU CHUC-
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TEMOW PaHEe PACCMOTPEHHBIX IUNIOCKUX U KPYTJIBIX YEPBEU.

7. Beiaenure OCHOBHBIE YEPThI, OTIINYAIOIIME BbIICIUTEIBLHYIO U I10JI0-
BYIO CUCTEMY aHHEIINJ Ha IIPUMEPE HEpPEnca WM J0XKIECBOTO YEPBs OT Ta-
KOBBIX KPYTJIBIX M IUIOCKUX 4YepBeld. OxXapakTepusyrnte 3MOpHOHATIBHOE U
MOCTAMOPHOHAIILHOE PA3BUTHE MOJIUXET.

8. Pacckaxxute 0 MoJIOBOM CHUCTEME U PA3BUTHH MUSABOK.
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JlabopaTopHnas padora 1
MN3y4yenue cTpoeHUss MHOIOIIETUHKOBBIX YepBeu

Heap padorbi: O3HAKOMUTHCS C BHEIIHUM U BHYTPEHHHM CTPOCHHUEM,
O0COOEHHOCTSAMH OMOJIOTUU U YKOJIOTUU MHOTOIIETUHKOBBIX Y€pBEM

Marepuajbl 1 000pyAOBaHMeE: BIAKHBIE MPEMAPATHI U MUKPOITPENA-
paTbl moJiuxer (Heperuca W MECKOXKHWiIa), MUKPOCKOIIBI, JIYIbI, aJlbOOMBI,
MIPOCThIE€ KapaHJallu, PyukH, auteparypa: «lIpaktukym mno 3oomgorun oec-
MTO3BOHOYHBIX», TIAKATHI, TAOJIUIbI, CXEMBI.

Xoa padoThI

1 O3HaKOMBTECH C CUCTEMATHUYECKUM ITOJOKEHUEM HEpPEHca U IMECKO-
KUJa. Januuiume CUCIEMAMUKy 000ux npeocmasumeseil NOAUXEM:

[{apcTBO XUBOTHBIE (Z0a);

IToauapctBo MHorokietounsie (Metazoa);

Hanpaznen Hacrosimue mHoroksierounsie (Eumetazoa);

Paznen bunarepanbhsbie (Bilateria);

IToxapaznen Lenomuueckue (Coelomata);

Hanrun Tpoxodopusie (Trochozoa);

Tun Konbuateie uepBu (Annelida);

ITontun becnosickoBeie (Aclitellata);

Kiacc MHuoromernHkoBbie kobdelsl (Polychaeta);

[Toaxnacc bpoxsune (Errantia);

Otpsin Nereimorpha;

Bun Hepeuc (Nereis pelagica);

ITonknacc Cuasune (Sedentaria);

Otpsg Drilomorpha;

Bun Ileckoowcun (Arenicola marina);

2 Ilonp3ysCh py4HOU JIYIIOM, O3HAKOMBTECH C BHEIIIHUM BUJOM HEPEUCA
Y TIeCKOXkuJia. HaliiuTe roJoBHOM M XBOCTOBOM KOHIIBI TE€JIa, PACCMOTPUTE
CErMEHTHI, Maparoanu, KaOphl.

3 Ilog MHKpPOCKOIIOM NIPU MaJIOM YBEJIMYEHUU PACCMOTPHUTE U 3apu-
cyiitme 20J106HOI U X80CH0801l OMOe/Ibl Hepeuca.

4 N3yunte ol MUKPOCKOIIOM IPHA MAJIOM YBEJIIMYEHUU CTPOCHHE Iapa-
NIOJIUU U 3apucyiime ee.

5 bonee nmeranbHO PacCMOTPUTE HIETUHKH MPHU OOJIBIIOM YBEIHMYECHHUU
MUKPOCKOIIA.
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6 PaccMoTpuTe BBINSTYEHHBIA OYKKaJIbHBIA OTJICN HEpErca U 3apucyiime
eco.

7 BHUMaTenbHO U3y4yMUTE IIpernapar NonepeyHoro cpes3a Teja Hepeuca
CHayaja 1moJ MajibIM, a 3aT€M U MOJ OOJIbIIMM YBEJIMYEHUEM MHUKPOCKOIIA.
3apucyitme ezo.

8 PaccmoTpuTe LEIOMOIAYKTHI NOJUXET. 3APUCYUmMeE CXeMbl 63AUMO-
delicmeus He(hpuoues u noaoevlX 60POHOK.

9 OtBerbTE Ha BOMPOCHI HWKENPHUBEICHHOIO TECTA ISl 3aKPEIUICHHS
IIOJIyYEHHBIX 3HAHWIA:

1 TeJsi0 KOJIBYATBIX YEpPBe:

a) METaMEPHOE, CETMEHTAlIIUsI T€TEPOHOMHaS;
0) HEMeTaMepHOe, CerMEHTaIIUsI TOMOHOMHas;
B) METaMEpPHOE, CErMEHTAaIINsl TOMOHOMHaA;

I') HEMETaMEpPHOE, CErMEHTAIIHs T€TEPOHOMHasI.

2 IToxkpoBbI MOJIMXET NMPeACTABJICHBI:

a) IBYXCJIOWHOW rUMOAEPMON U 3 CIIOSIMU MBIIIIII;
0) OJTHOCIIONHOM TUTIOAEPMO U 4 CIIOSMU MBIIIIII;
B) ABYXCJIOMHOM TUMOJAEpMON U 1 Cl10€M MBIIIIL;
I') OJTHOCJIOMHOM TUIIOAEPMOI U 2 CIIOSMH MBIIIIII.

3 YkaxuTe, Kakue U3 MepevucJIeHHbIX MbILI UMEKTCH y MOJIUXeT:
a) KOJIbIIEBBIE; B) JI0PCO-BEHTPAIbHBIE;
0) TMaroHaJibHbIC; T) KOCHIE.

4 Auukyjaa — 31o:

a) OMOpHas MIETUHKA, K KOTOPO NPUKPETISIIOTCA MBIIIIbI TAPAIIOINH;
0) YCUKH IEpUCTOMUYMA;

B) OpIOIIHAs 4acTh Naparouu;

I') CHMHHAS YacTh Maparo/Iuu.

S IHoJ10CTH TeJIa MOJIMXET:

a) CXHM30IIeJIb, COCTOUT U3 2 KAPMaHOB, Pa3CICHHBIX ME3aHTEPHUEM;

0) 11eJI0M, COCTOUT U3 2 KAPMAHOB, PA3JICIICHHBIX ME3aHTEPUEM;

B) TOHOIIEJb, COCTOUT M3 2 KapMaHOB, 00bETMHCHHBIX JECCUITUMEHTOM;
T') IIEJIOM, COCTOUT M3 2 KapMaHOB, 00bETMHEHHBIX JECCUITUMECHTOM.

6 IlpeacraBurtessimu Tuna KojabuyaTble YepBH SIBJIAIOTCS:
a) Hepeuc, TPyOOUHHUK, acKapua;
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0) rtaHapusi, YXMHOKOKK, T€YEHOUYHBIN COCAJIBIIHK;
B) IIJIAHAPUSI, I0KIEBOM YE€PBb, ACKAPU/IA;
I') IECKOXKUJI, TOKACBOM YEPBb, MEAUITUHCKAS MTHUSIBKA.

7 IlestoM HAXOAMTCSI:

a) BO BCEX CETMEHTaX TeJla 3a UCKIIOUECHUEM ITUTUJINS U TIEPUCTOMUY-
Ma;

0) a0COJIIOTHO BO BCEX CETMEHTAX Teja, MPOCTOMUYME U IUTH]INH;

B) BO BCEX CEIrMEHTAaX TeJa 3a UCKIIIOUEHUEM MTPOCTOMUYMA U TTUTH/INS,

') BO BCEX CETMEHTax Teja 3a UCKIYEHHUEM MPOCTOMUYMA U TIEPUCTO-

MHYMA.

8 AHTEHHBI Y HEpeuc HAXOAATCH Ha:
a) IEPBOM CETMEHTE TEJa;

0) MepUCTOMUYME;

B) MUTUIUU;

') IPOCTOMUYME.

9 ITos10CTH TEJIa Y KOJIBYATHIX YEePBEH:
a) 3aroJIHeHa NapeHXUMOM;

0) 3amoyiHEeHa MOJIOCTHOM KHJIKOCTHIO;
B) 3aI0JHEHA BO3/IYXOM;

I') KUAIIIEYHAas.

10 Opranamu, He NMOBTOPSAINIMMHUCH B KaXKIOM CerMEHTE TeJia
KOJIbYATBIX YepBeil, ABJIAIOTCH:

a) MBILLIIB; B) OpraHbl MUIIEBAPEHUS;

0) KPOBEHOCHBIE COCY/IbI; ') OpraHbl BbIJCICHUS.

11 [IbIxaHue y KOJbYATHIX YEpPBe:

a) OTCYTCTBYET;

0) a’poOHoe;

B) aHa’pOOHOE;

') OCYIIECTBIISIETCS OJ1aroaapsi XOpOoIo Pa3BUTON CUCTEME TPaxeH,
MIPOHU3BIBAIOIINX BCE TEIIO.

12 ITorsomenue KMCJI0POAA U BblIeJICHHE YIJIEKUCJIOr0 ra3a 'y
KOJILYATBIX YepBeil 0CyleCTBISIETCS B:

a) Tpaxesix; B) KOXKHBIX Kalujuisipax;

0) JIETKHX; I') BO3AYUIHBIX MEIIIKaX.
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13 ByKkKaJbHBIN 0TEJ] OJUXET ABJIACTCH OPraHOM:
a) TIOJIOBOM CUCTEMBI; B) IUIIEBAPUTEIBHON CUCTEMBI;
0) HEPBHOM CHUCTEMBI; ') KPOBEHOCHOM CUCTEMBI.

14 I1lo cnMHHOMY COCYAYy KPOBb IOJIUXET:

a) ABWIKETCS CIIepeu Ha3al;

0) ABMXKETCSI BIIEpPE/] K TOJIOBHOMY KOHITY TEJa;
B) pacTeKaeTcs 10 MOJIOCTU TeNa;

') coOUpaeTcsi TaM U MOMAIaeT B CEPAIIE.

15 OMYHKTOpHH NOJIMXET, B YACTHOCTH HEPEUuca, nNpeAcTaBJICHbI:
a) XJIOparoreHHbIMU KJIETKaMU; B) Me€TaHEe(PpUIUAMU;
0) MPOTOHEPPUAUIMU; I') TAHTJIUSIMU.

16 Mo3r nojmuxeT COCTOUT M3:

a) IeUTO- U TpUTOLIEpeOpyMa;

0) NOArJIOTOYHBIX HEPBHBIX TaHTJIUEB;
B) HAJIFJIOTOYHBIX HEPBHBIX TaHTJIUEB;
') OPTOTOH.

17 Y HeKOTOPBIX KOJbYATHIX YepBel 0ecroyioe pasMHOKEHHE OCY-
LIECTBJISIETCH MyTeM:

a) TIOYKOBAHMSI;

0) cnopooOpa3zoBaHUS;

B) IIPOJIOJIBHOTO JICJICHUS,

I') CIUSTHUS SIMIEKJIETKA U CIIEPMAaTO30HU/1a.

18 IMogBMKHASI TMUYMHKA MHUOTOIIIETUHKOBBIX KOJILYATHIX YepBei
HA3bLIBAETCH:

a) oHkocdepa;

0) Tpoxodopa;

B) APYCHUK;

I') TOJIOBACTUK.
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JlabopaTopHnas padora 2
BHemiHee cTpoeHHe M AHATOMUSA MAJIOIIETHHKOBBIX
YyepBeH HA PUMepe T0KIeBOr0 YepBs

Heas padoThl: H3y4YUTh OCOOEHHOCTHM BHEIIHETO M BHYTPEHHETO
CTPOEHHUSI, OMOJIOTUM U HKOJOTMU MAaJOILIETUHKOBBIX YE€pBEW Ha NpHUMEpE
JI0KJIEBOTO YEPBSI

Marepuajbl 1 000pyAOBaHMeE: BIAKHBIE MPENAPATHI U MUKPOITPENA-
paThl TOXKIEBBIX YEPBEU, KUBBIE 1 KOHCEPBUPOBAHHBIE YEPBU, MUKPOCKO-
MBI, JIyTIbl, HAOOP MPENapoOBaJIbHBIX HUHCTPYMEHTOB, BAHHOYKH JIJISl BCKPHI-
TS, AIbOOMBI, IPOCTHIE KapaHAalllh, py4KH, Jureparypa: «IIpakTukym no
300JI0TUU OECIIO3BOHOYHBIX», IIAKAThI, TAOJIUILIbI, CXEMBI.

Xoa padoThI

1 O3HaKOMBTECh C CHCTEMATHUYECKH TIOJOKCHHEM JIOXKIEBOTO YEPBSI.
3anuwume cucmemamuKy Imo20 npeoCmasumens 0JAU20Xem:

[{apcTBO XUBOTHBIE (Z0a);

IToauapctBo MHorokietounsie (Metazoa);

Hanpazaen Hacrosue maorokierounsie (Eumetazoa);

Paznen bunarepanbhsbie (Bilateria);

ITonpaznen Lenomuueckue (Coelomata);

Hanrun Tpoxodopusie (Trochozoa);

Tun Konbuateie uepBu (Annelida);

ITonrun IosckoBwie (Clitellata);

Kinacc ManomerunkoBbie koipuelibl (Oligochaeta);

Otpsg Lumbricomorpha;

CewmetictBo Lumbricidae;

Bun Kpacusiii 3emnanot uepeo (Lumbricus terrestris);

2 Tlosp3ysich PyYHOU JIyNOM, O3HAKOMBTECH C BHEIIHUM BUJOM JOK]IE-
BOro 4epBs. Haliaure roJOBHOM M XBOCTOBOM KOHIIbI TENA, CIIMHHYIO U
OpIOIIHYIO CTOPOHBI, PACCMOTPHUTE TMOSICOK, POTOBOE OTBEpCTHUE. Japu-
cyiime 6HEeWHUIL U0 00HCOEB020 UepEsl.

3 IlponabnroaiiTe 3a IBUKEHHEM >KMBOT'O JOKJIEBOIO YEPBs, IOMECTUB
ero Ha Oymary. Paccmorpure pactsbkeHrMe MyCKyJlaTyphl Tella U IIyplia-
HUE KOPOTKHUX IIETUHOK O Oymary.

3 Ilog MHKpPOCKOIIOM NIPH MaJIOM YBEJIMYEHUU PACCMOTPHUTE U 3apu-
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cyiime nonepeynslii cpe3 mea 0024#c0e6020 4epea. BHUMATEIbHO U3YyUNTE
CTPOCHHE KOKHO-MYCKYJBHOTI'O MEIIKA, LIeJI0Ma, CUCTEM OpraHu3Ma, U30-
OpaXeHHBIX Ha Cpe3e.

4 PaccMOTpeB KMBOTO WJIM KOHCEPBUPOBAHHOTO YEPBS, GblAGUmME €20
8UO0BYI0 NPUHAODJIEHCHOCHb NO NPUBCOCHHBIM 8blULE ONPEOeIUMEIbHbIM
maoauyam.

S Bekpolite KOHCEPBUPOBAHHOTO YEPBS COTJIACHO CIEAYIOLIEH METOIU-
Ke:

a) TOJIOKUTE YEPBA B MPENAPOBAIbHYI0 BAHHOUYKY CHMHHON CTOPOHOMN
KBEpXY;

0) HEMHOT'O PACTSIHUTE U 3aKPENNTE MEPETHNI KOHEI] Tella 2 OylaBKamMu
Ha YpOBHE 3-TO CETMEHTA TeJjla U 3aIHUI KOHEIl OJTHOW OyJIaBKO;

B) cJenaiTe HeOOJbIION MPOaOJbHBIA pa3zpe3 (okoio 1 cM) KOXHO-
MYCKYJIBHOTO MEIlIKa (He rJay0:xe!) psjaoM co CIMHHBIM COCYJI0M Oe3omac-
HOU OpUTBOM MO HAIIPABJIEHUIO OT CEPEANHBI K TOJIOBHOMY KOHILY Y€pBs;

I') OIpOJOJKANTE JIe]aTh HaJpe3 OpUTBOM MM HOKHUIIAMH B YKa3aHHOM
HaIlpaBJICHUHU, CTApasiCh HE 3aJ€BaTh CIIMHHOW KPOBEHOCHBIA COCY]l U KU-
mevyHuk. Kpas paspesa pa3gBurante U noaaep:;KMBanTe MUHLIETOM, a JeC-
CUIIMMEHTBI pa3pe3aiiTe Jie3BUEM OpUTBBI;

1) OTOTHUTE Kpasi KOKHO-MYCKYJBHOIO MEIIKA W MPUKOIUTE KOCO Oy-
JJaBKaMU K BAHHOYKE IO IJIMHE BCETO pa3pesa;

€) 3aJieiTe BaHHOYKY BOJOW M CBEpPhTE IMOJYYUBIIUKCS BPEMEHHBIN
mpenapar co BCKPBITHIM YEpBEM Ha pUCYHKeE 17.

6 BHuMarenbHO pacCMOTPUTE HAYAIBHBIM OTAET NHUIIEBAPUTEIIBHOM
CUCTEMBI, TIOJIOBYIO M BBIJICIUTENbHYIO CHUCTEMbI, CIIMHHOW M OpIOIIHOU
KPOBEHOCHBIN COCY/JIbl, OPIOIIHYIO HEPBHYIO LIENIOYKY. Japucyiime 6Hym-
PEeHHee cmpoeHue 6CKPblmozo 4epeés.

7 OTBeThTE Ha BOIPOCHl HMKEMPUBEJIECHHOI'O TECTa ISl 3aKpEIICHUS
IIOJIyYEHHBIX 3HAHWIA:

1 CermMeHT 10:K1€BOI0 YePBS, JUIICHHbIN e THHOK:
a) TIepPBBIii; B) TPUHAALIATHIN;
0) BTOpOIi; I') MPOCTOMHUYM.

2 IlosocTh TesIa M0XKAEBBIX YepBeH COO0LIACTCH ¢ HAPYKHOM cpe-
J0H MOCPEACTBOM:

a) pOTOBOT'O OTBEPCTHS;

0) aHAJIBHOT'O OTBEPCTHS;

B) CIIMHHBIX T10D;

') C HAPYKHOU CpesIoil He cOo00IIaeTCs.

55



3 B cocTaB MOJIOCTHOM KUAKOCTH 10KI€BbIX YepBeH BXOIAT:
a) aMeOOITUTHI;

0) KCKPETOPHBIC TEJIbIIA;

B) IpErapuHbl;

I') TUHAKOIIUTHI.

4 TInmeBapuTe/ibHAsE CUCTEMA Y J10K/1€BOr0 YepPBsi:

a) B BUJIE CKBO3HOH TPYOKH;

0) cocTouT U3 3 OT/ICJIOB U MUIIIEBAPUTEIBLHBIX KEJIE3;

B) peAyLIUPOBaHA B CBSI3U C MAPAa3UTHUECKUM 00pa30M KU3HU;

') CJIENO 3aMKHYTa, a HENEpEeBapeHHbIE OCTATKU MHUILU YAAISIOTCA 4Ye-
pe3 por.

S Umerorcs M y 10:KAEeBbIX YepBell CJIIOHHbIE Keje3bl, eCIH Aa, TO
KYy/Ja BIAJAK0T UX IPOTOKU:

a) UMEIOTCS U BIAJAIOT B MULIEBO/;

0) UMEIOTCA U BIAJIAIOT B TJIOTKY;

B) HUMEIOTCSI M BIIQJIAIOT B JKEIIYIOK;

T') CJIIOHHBIX JKeJIe3 HeT.

6 OyHKIUs KeJTyIKa T0KAE€BOT0 YepBsi:
a) IepeTUpaHue MUIIIH;

0) nmepeBapUBaHUE HUIIY;

B) BCaChIBaHMUE;

I') HAKOIJICHUE TTUIIIH.

7 OpranamMu JbIXaHHSI TPECHOBOIHBIX OJUIOXET-«TPYOOUHUKOB)»
SIBJISIIOTCS:

a) )xaOpbl HAPYKHBIE, B) IOBEPXHOCTH TEA;

0) Jerkue; I') OPraHOB JIbIXaHUS HET.

8 KpoBeHOCHYI0 cHCTEMY J105K1€BOT0 YepBs 00pa3yIoT:

a) IByXKaMepHOe cep/ilie, apTepuH, BEHbI, KaUIUISIPHI;

0) KaMepHOE cep/ilie, OPIOIIHON U CHIUMHHOW COCY/bI, KalTUMJIJISPHI;
B) OPIOIITHOM U CIIMHHOM COCY/IbI, KOJIBLIEBBIE COCY/IbI, KallUJUISPHI;
) TpyOuaroe cepie, KOJIbLEBbIE COCYIbl, KAIMILISPHI.

9 Cocyabl KPOBEHOCHOM CHUCTEMbI HAXOAATCS:

a) IO/ IICJIOMUYCCKHIM SIIUTEINEM KHIITCYHNKA;
0) HaJI LIEJIOMUYECKHUM SIUTEIMEM KUIICUHUKA;
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B) B CTEHKAX TeJIa;
I') B CTEHKax JUCCEITMMEHTOB.

10 /IBuskeHre KPOBHM MO COCYAAM Y J0KIAEBOr0 YepPBs MPOUCXOAUT
3a c4eT COKpallleHHs:

a) KaMEpHOTO Cepla;

0) OpIOITHOTO COCy/ia U HEKOTOPBIX KOJIBIEBBIX;

B) CIIMHHOT'O COCYJ1a U HEKOTOPBIX KOJIBIEBBIX;

I') TOJIKO KOJIBIIEBBIX COCY/IOB.

11 HepBHasi cucTeMa y 10:K1€BOr0 YepBs MpeacTaBJieHA:

a) COMHHBIM U TOJIOBHBIM MO3TOM, HEPBAMU;

0) OKOJIOTJIOTOYHBIM HEPBHBIM KOJBIOM M OPIOIIHONH HEPBHOM ILIEMOY-
KO,

B) OKOJIOTJIOTOYHBIM HEPBHBIM KOJIBIIOM U JBYMSI HEPBHBIMHU CTBOJIaMH,
PaCIIOJIOKEHHBIMU Ha OPIOLIHON CTOPOHE TeJa, COCAUHEHHBIMU NIEPEMbIY-
KaMu B BHUJIE JIECTHUIIBI;

') HEpBHBIMH KJIETKaMH, TU()Py3HO pa30pOCaHHBIMU B TEJIE.

12 Opranamu 4yBCTB Yy A0KAEBOI0 YepPBs ABJIAITCH:
a) riasza u yuu;

0) BKYCOBBIEC 1 OOOHATEIIbHBIC KJICTKH;

B) OCSI3aTEJIbHBIE U CBETOUYBCTBUTEIbHBIE KIIETKH;

I') IJIMHHBIE U KOPOTKUE YCUKHU.

13 BoigeauresbHasi CHCTEMA NMPeJCTABJICHA:
a) IPOTOHEDPUIUAMMU; B) ITOYKAMU-HAKOITUTESIMH;
0) MmeTaHePPUIUIMU; I') XJIOParoreHHbIMH KJICTKaMHU.

14 Hedpuaum y K0JIb4ATHIX YepBeil NPEACTABJIAIT C000ii:

a) oOpa30BaHMUsl, COCTOSIIINE U3 KaICYJIbl, IETJIA U U3BUTHIX KaHAJBIIEB;

0) cocyibl, IO KOTOPBIM JABUKETCS KPOBb;

B) TpyOudarble OpraHbl, UMEIOIIME Ha OJJHOM KOHIIE BOPOHKOOOpa3zHOE
pacuIMpeHue;

T') KaHaJIbl, B KOTOPBIX MPOUCXOANUT OIUIOAOTBOPEHHE.

15 BbiaeauTe/ibHbIE OPraHbl Yy JI0KIEBOI0 YePB OTKPLIBAIOTCHA

HapPYIKy:
a) MOYEHCITYCKaTEIbHBIM KaHAJIOM;
0) BOPOHKOM, OKPY>KEHHOW PECHUUKAMH;
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B) COKPATUTEIbLHBIMU BaKyOJISIMU;
I') BBICJIUTEIbHBIMU TTIOPaMHU.

16 Ilo10BbIC BOPOHKH M UX BHIBOAHBIC IPOTOKU 00PAa30BaIUCh:
a) U3 ME30JICPMBI;

0) 3KTOJIEPMBI;

B) SHJIOJEPMBI;

I') IEPUTOHEATLHOTO AITUTEIHS.

17 OmiiogoTBOpEHUE y 105K1€BOI0 YepPBsi:

a) Hapy>KHOE — B BOJIC;

0) BHyTpEHHEE, IEPEKPECTHOE;

B) BHYTPEHHEE, CAMOOIIJI0I0TBOPEHHUE;

I') OTCYTCTBYET, TaK KaK OH Pa3MHOKaeTCs TOJbKO MyTeM (pparMeHTa-
ITHH.

18 Pa3BuTHe y 10:K1€BOI0 YepBsi:

a) IpsIMOE;

0) HEMpSAMOE C MOJHBIM MPEBPALIECHUEM;
B) HEMPSIMOE C HETIOJIHBIM MTPEBPAILICHUEM;
T') IPSIMOE C TIOJIHBIM TPEBPAIICHUEM.

19 Mosoabie 0c00M A0KA€BbIX YepBell Pa3BUBAKTCH U3 OILIONO-
TBOPEHHBIX SINII, PACIIOJI0KEHHBbIX B:

a) MaTke; B) KOKOHE;

0) KYKOJIKE; ') THE3IE.

20 Jlo:xneBbie YepBH B Mpolecce sKU3HeAeS I TeJIbHOCTH:

a) CIOCOOCTBYIOT HEUTPAU3AIIMM T'YMUHOBBIX KHCIIOT B TIOYBE;

0) oboramaroT Mo4YBy NEPETHOEM;

B) PBIXJIST MIOYBY M YJIYUIIAIOT €€ CTPYKTYPY;

I') CIIOCOOCTBYIOT HEUTpaAIN3allud TYMUHOBBIX KUCJIOT B ITOYBE, 000Ta-
HIAI0T TTOYBY MEPETHOEM, PBIXJIAT MOUBY U YIYUIIAIOT €€ CTPYKTYPY.
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Tadauua aus onpenesienuss BuaAoB cemeicrsa Lumbricidae

1 (8) lletuHnku HEe COJMMMKEHBI UM CJIA00 COJIMKEHBI MOMAPHO (PUCYHOK
25,1,a, 0).

2 (5) CriuHHBIE TIOPBI B MEXKCErMEHTHOM Ooposzae 4/5 wnm 5/6. Umeercs
TEMHOITYPITypOBasi TUTMEHTAIIHSI.

3 (4) CouHHBIE IOPHI B MEKCETMEHTHOM 00po3/Kke 4/5, MUrMeHTaIus TEM-
HOITypIIypOBasi, XBOCTOBOM KOHEI| YeThIpexrpaHHbid. llosicok ¢ 29-ro
o 33-i1 mm 34-i1 cermeHT. Penko oH HaumHaeTcs Ha 27-M Wik 28-M
cermenTax. [lyoepraTHbie BanuKu € 31-10 MO 33-M...cccuveeeivieeniiieeiieeenee
.............................................................................. Dendrobaena octaedra

4 (3) CriuHHBIE IOPBI B MEXKCETMEHTHOM 00po3/Ke 5/6, oKkpacka MOKpPOBOB
oneaHo-kpacHas. dopMa Tena MUITUHAPHUECKAS....ccvverurerrrerreenieeneeeeennn.

- [Tosicok ¢ 25-, 26-ro o 31-, 32-ii cerment. [IyOepraTHbie Baauku Ha 28-,
29- 1 30-M CETMEHTAX....ccesvvrreeeenrrieeerarreeeaeereeesnnsanessnnns f. subrubicunda

- [Tosicok ¢ 25-, 26-, 27-ro nio 30-, 31-, 32-i1 cermeHT. [lybepTaTHbIe Baiu-
KU OTCYTCTBYIOT WJIH CJTA00 BBIPAMKEHBL .....vvereeeeevreeeenevrreeeenennnes f. tenuis

5 (2) CnuHHbBIC TOPHl HAYMHAIOTCS HE OJMMKE MEXKCETMEHTHOU OOpO31KU
8/9. IlurmeHTanus OTCyTCTBYET, PEXKE OKpacka MOKPOBOB OypoBarasl.

6 (7) Iloscok ¢ 30-ro mo 35-it cerment. IlyOepTaTHbie BaJIMKU YETKO OT-
rpaHUYEHHbIE, Y3Kue, ¢ 1/2 30-, 31-ro no 34-ii, 1/2 35-ro cermexra.......
.................................................................................... Octolasium lacteum

7 (6) Iloscok ¢ 29-ro no 34-ii cermenT. IlyOepTaTHble BaIMKU IIUPOKHUE, C
30-ro mmo 33-i cerMeHT, YaCTUYHO 3aXOJsIT Ha COCeIHME CErMEHThI. Pe-
TTOK - et eeee et e et e et e e e e e e ee e e e e e e e e e e e ea e e e aeaeeaaeeanas e s anaeeneanaeans O. cyaneum

8 (1) llleTuHKM CUIBLHO CONMM>KEHBI ONapHO (PUCYHOK 25, 1, 8).

9 (14) I'osoBHas monacTh TaHUIOOMYECKast (pUCYHOK 235, 1, 3, 8). B niepen-
HEW YacTH Tejla MMEETCSl XOPOIIO BRIPAKEHHAS] OJHOPOJIHAS ITypITYpO-
BAST TTATMEHTALIHS. .....veeeuvveeneieeeereeeereesnseesnseeenseeeseeenneesnneeans pon Lumbricus

10 (11) MyXCKHE TTOTOBBIE OTBEPCTHS OKPYKEHBI XOPOIIO BBIPAKEHHBIMU
KENe3UCThIMU TosiMU  (pucyHok 25, 4). Ilosicok ¢ 32-ro mo 37-i
cermeHT. I[lyOeprarabie Bamuku ¢ 33-ro mo 36-ii cermeHT. KpymnHbie
b (<) 0): 3 PP PP PPPPPURURRN L. terrestris

11 (10) My>XCKH€E TIOJOBBIE OTBEPCTHS 0€3 MKEIE3UCThIX MOoJIeH (PUCYHOK
25, 2). IlybepraTHbIe BAIMKU OKAaHYMBAIOTCS HE Jjasiee 32-ro CErMeHTa.
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PucyHnok 25 — Mopdoiiorust 10KIEBbIX YepBEW: I — pacnonodicenue wemu-
HOK: a — He cOnudicensl, 6 — c1abo cOMUdNCenbl NONAPHO, 8 — CUILHO CONUMNCEHDL
nonapto, 2 — oowuii 6uo nepeouneti yacmu meaa (cooxy) Lumbricus rubellus:
a — ceoN08UOHDBILL NOSICOK, O — NYOepmammuble 8aIUKU, 8 — MYHCCKOE NON080E OMi-
sepcmue (6e3 dicene3ucmuix noaell), e — ceMeHHas Oopo30Ka, O — WemuHKU,

3 — hopma 2onosHoti ronacmu: I — euo ceepxy, Il — euo cooxy, a — snunobuue-
CKAsl OMKPbIMasi, 6 — dNUN00uYecHasn 3aKpulmasl, 8 — manuioobuveckas, 4 — pas-
gUMble JHcene3Ucmole NoJis BOKPY2 MYAHCCKUX NOJIOBLIX OMEePCMull (3axo005am Ha

14-11 u 16-1ti ceemenmot); 5 — 0bwull 8U0 nepedHel wacmu mea (cOoKy)
Nicodprilus caliginosus f. typica: a — nybepmammble 8aIUKU 8 8UOE CONPUKA-
carowuxcs 6y2opkos

12 (13) ITosicok 3anumaet 27-32-i cermeHThl. [lybepTaTHbie Baiuku ¢ 27-,
28-ro mo 30-32-i1 cerMeHT, 4aie Bcero Ha 28-31-m cermenrax. Yepsu
CPEITHUX PABMEPOB ...vvveennrieeannneeennniiiveeeeasireeeesssnenesennnnnnn. L FUbElIUS
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13 (12) [Tosicok 3anumaet 28-33-if cerMeHThl. [lyOepTaTHbIe BaTuku ¢ 29-
ro 1o 32-ii cerMeHT. MeJikue MoJACTUIOYHBIE YEPBH............. L. castaneus

14 (9) T'onoBHas somacTh »3nuiIoOMYecKas (pUCYHOK 25, 3, 6, 8).
[lurMeHTanmst OTCYTCTBYeT JHOO uMeeTca Oypas WM KEITOBaTO-
KopuuHeBas. Eciay nurMeHrtanus MmypoypoBasi, TO OHa HMMEET BHU]L
MONEPEUHbIX, (PUOIETOBO-KpacHbIX mojoc. Tombko 'y  Eisenia
nordenskioldi myprnypoBas MUIMEHTaLUsI OJTHOPOTHASI.

15 (18) CriuHHBIE TOPBI HAYMHAIOTCS HE OJIMKE MEKCETMEHTHOU O0pO3JIKU
8/9.

16 (17) CnunHble TIOphl B MexcermMeHTHOW Ooposake 9/10, pexe 8/9.
[Tosicok ¢ 27-ro no 34-ii cermenT. [lyOeprarHbie BaIUKU (PUCYHOK 25,
5) nma 31-33-m cermeHTax B BHUJE CONPHUKACAIOMIMXCS OYrOpKOB,
nurMeHTauust orcyrctByetr (f. #ypica) mmubOo nurmentamus Oypas,
nyOepTaTHbIE BAJIMKU B BUJIE POBHBIX MONOCOK (f. trapezoides)............
................................................................................ Nicodrilus caliginosus

17 (16) CriuaHbIE TIOPHI B MEKcermMeHTHOoM 0oposznke 12/13. Tlosicok ¢ 27-,
28-ro no 35-ii cermeHT. IlyOeprarabie Banuku Ha 32—34-M CEerMeHTax.
KpynHblie 4epBu ¢ OypOi MATMEHTALHECH. ........eevueeeereeieeeneeennne. N. longus

18 (15) CruHHBIE TTOPBI B MEXKCETMEHTHOM 00opo3ake 4/5 unm 5/6.
19 (22) ITurmeHTaMs OTCYTCTBYET.

20 (21) CriuaHbIe TIOPBI B MEKCErMEHTHOM Ooposake 5/6. Tlosicok ¢ 33-,
34- umu 35-ro mo 42-, 43-, 44-ii cerment. IlyOepraTtHbie BaJIUKU
BBITSIHYTHI TIOYTH BJIOJIb BCEro mosicka ¢ 35-, 36-ro no 41-, 42-, 43-i
WU 44-11 CeTMEHT. PEIIOK, DKBOT. weuvviiiveeeiiiiieeeeieeeeeieeeeeaann N. ictericus

21 (20) CriuasbIe TIOPBI B MEKCEerMeHTHOM Ooposake 4/5. Tlosicok ¢ 24-,
25- umm 26-ro no 31-, 32-i1 unu 33-i cerment. IlybepTaTHbIE BaIUKH C
29-ro, pexe ¢ 30-r0, IO 31-M CErMEHT.........covveeirrreeeeeeennniee N. vroseus

22 (19) ITurmeHTanus Oypasi WM MypIrypoBasi.

23 (24) Ilurmentanus xenroBaro-Oypas. Popma Tena 3a MOSICKOM
yeThlpexrpanHas. [onoBHasg Jjomacte snuiaoOWYecKass OTKpbITas
(pucyHok 25, 3, 6). MyXcKH€e MOJIOBbIE OTBEPCTUSI HAa 13-M cermeHTe.
[Tosicok ¢ 22-, 23-ro no 26-, 27-i1 cerment. [lyOepraTHble BaJIUKU C
23-ro mo 25-, 26-i1 cermeHt. Menkue dyepBu. BeTpewaroTes y BOJBI. ..
ettt e eheeeeettee e heeeateee ettt e e bt eeaatteeenbeeeabbeeenbeeennnees Eiseniella tetraedra

24 (23) IlurmeHTamms myprypoBas. MyKCKHE ITOJIOBBIE OTBEPCTHS HA
15-m cermente. Iloscok HaumHaeTcst Ha 26-M WK HA 27-M CETMEHTE.
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25 (26) Ilurmenrtanus ogHOpOJHAs MypHypoBas, pexe Oypas. Ilosicok
okaHuuBaercss Ha 33-M cermente. [lyOeprarHble BAIMKM 3aHUMAIOT 3
cermMenra, ¢ 1/2 28-, 29-ro no 1/2 31-ro, 31-ii cermenr. Cubups,
Kazaxcran, Boctrounble paiionsl EBponerickon yactu Poccuu. B
benapycu penok, BcTpedaercss NpEeMMYILIECTBEHHO B IIOMMax peEK........
................................................................................ Eisenia nordenskioldi

26 (25) IIurmenTanust B BUAE MONEPEUYHBIX NMypHYpPOBBIX moisoc. [loscok
okaHuuBaercs Ha 31-m wim 32-m cermente. [lydbeprarasie Banuku ¢ 1/2
27-, 28-ro (peako ¢ 29-ro) mo 30-, 31-it cermeHT. MyXCKHUE MOJIOBbIC
OTBEPCTHUSI OKPYKEHBI OOJIBIIMMU KEJIE3UCTHIMHU MOJISIMU, 3aXOASIIMMU
HA COCEITHUE CEIMEHTDBL......ceeeeeerrreeenerreeeenerveeenns E. foetida
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JlabopaTopHas padbora 3
BHelllHee CTPOeHME M AHATOMUS MUSIBOK

Heab padoThl: H3y4YUTh OCOOECHHOCTHM BHEIIHETO M BHYTPEHHETO
CTPOCHHUSI, OMOJIOTUN U 3KOJIOTMM MUSBOK HA MPUMEPE METUIIMHCKOW WIIN
JI0’KHOKOHCKOM IHUSIBOK

Marepuasnbl 1 000pyI0BaHHUe: )KUBbIE 1 KOHCEPBUPOBAHHbBIC MUSBKH,
MUKpOIIpEnapaThl MOMNEPEYHOro Cpe3a MUSBOK, MUKPOCKOIBI, JYIbl, Ha-
00p mpenapoBagbHbIX UHCTPYMEHTOB, BAHHOUYKHU JJI1 BCKPBITUSA, AJIbOOMBI,
IIPOCThIE KapaHJallll, py4kH, qureparypa: «lIpaktukym mo 3oonorum oec-
MTO3BOHOYHBIX», TIAKATHI, TAOIUIIbI, CXEMBI.

Xoa padoThI

1 O3HAaKOMBTECh C CHCTEMATHYCCKHUM ITOJI0OKCHUEM MHSABOK. 3anuuiu-
me cucmemamuKy Imo20 npeocmasumenin KOabuamaulx uepeeii:

[{apcTBO XUBOTHBIE (Z0a);

IToauapctBo MHorokserounsie (Metazoa);

Hanpazaen Hacrosue maorokinerounsie (Eumetazoa);

Paznen bunarepanbhsbie (Bilateria);

IToxapaznen Lenomuueckue (Coelomata);

Hantun Tpoxodopusie (Trochozoa);

Tun Konbuateie uepBu (Annelida);

Kinacc IusBku (Hirudinea);

ITonknacc Hacrosimue nusBku (Euhirudinea);

Otpsin Yemoctabie nusiBku (Gnathobdellida);

Bup [Iusska meaununckas (Hirudo medicinalis)

WM

Bup I[usiBka Oombliias J1I0xKHOKOHCKasI (Haemopis sanguisuda,)

2 Ilonb3yAch py4yHOU JIYIIOM, O3HAKOMBTECH C BHEIIIHUM BHUJIOM IHSIBKH.
Haiinure nepennnii v 3aHAN KOHIIBI TeJla, IPUCOCKU. 3apucyiime 6Heul-
HUIl U0 NUAGKU.

3 TlponabmopaaiiTe 3a IBUKEHUEM >KMBOM TMHUSIBKU B CTEKJISTHHOM COCY-
ne. OOpaTuTe BHUMAaHHUE Ha XapaKTep JBUKCHUS.

4 Tlox MHUKpPOCKOIIOM TIPpU MaJIOM YBEIMYEHUH PACCMOTPUTE U 3apu-
cyiime nonepeynwlil cpe3 mea nuAeKu. BHUMATEIbHO U3yUNTE CTPOCHUE
KO’KHO-MYCKYJIBHOTO MEIIIKa, 11€JI0Ma, CUCTEM OpPraHu3Ma, H300paKEHHbIX
Ha cpese.
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S Bcekpouume nusgKy coriacHo CIEAYIOLIER METOIUKE:

a) MOJIOKUTE MUSIBKY B MPENApOBaIbHYI0 BAHHOUKY CIIMHHOM CTOPOHOM
KBEPXY;

0) HEMHOI'O PacTSHUTE W 3aKpPENuTe MEepeIHUN U 3aJHUN KOHIIBI Teia
(mpucocku) OyJIaBKaMH, BBITSIHYB )KMBOTHOE B JIJTUHY;

B) cjenaiite HeOONbIIONW MPOJOJbHBI pa3zpe3 (0kojgo 1 cMm) KOXKHO-
MYCKYJIBHOTO MeIIKa (He riry0xe!) 6e30nacHoil OpUTBOM MM CKaJbIIEIEM
10 HAIIPABJIEHUIO OT CEPEIUHbI K MEepeTHEN TPUCOCKE MUABKY;

I') OIPOJOJKANTE JIe]aTh HaJpe3 OpUTBOM MM HOKHUIIAMHU B YKa3aHHOM
HaIlpaBJICHUH, CTapasch HE 3a/eBaTh KuleyHuk. Kpas pa3zpesa pazaBuraii-
T€ U MOJJIEPKUBANTE NMUHIUETOM, a JIECCUIIMMEHTHI pa3pe3aiTe JIe3BUEM
OpUTBBL. YUTHUTE, UTO KYTUKYJIa y NUSIBOK OYEHb JKECTKAs;

1) OTOTHUTE Kpasi KOKHO-MYCKYJBHOIO MEIIKA W MPHUKOIUTE KOCO Oy-
JJaBKaMU K BAHHOYKE IO JIMHE BCETO pa3pesa;

€) 3aJieiTe BaHHOYKY BOJOW M CBEpPhTE IMOJYYUBIIUKCS BPEMEHHBIN
IIPEMNapar co BCKPBITON MUSBKOW HA PUCYHKE 28.

6 BHuMarenbHO pPacCMOTPUTE HAYAIbHBIM OTAEH MNUIIECBAPUTEIBHON
CHUCTEMBI.

7 IlepepexxbTe MONEPEK INIOTKY U YAUIUTE MUIIEBAPUTEIBHYIO TPYOKY,
PACCMOTPUTE OpPraHbl BBIACITUTEIBHON W IOJIOBOM CHUCTEM. Japucyiume
6HYMPEHHee CMPOeHUe 6CKPbIMOU NUAGKU.

8 OTBETBhTE Ha BOIPOCHI HWKEIPUBEAEHHOIO TECTA ISl 3AKPEIUICHUS
IIOJIyYEHHBIX 3HAHWI:

1 U3 Huke nepevucIeHHbIX cpel NMSIBKY He O0UTAIOT:
a) BO BJIQYKHOM TTOYBE; B) B 03epax;
0) B MOPCKHX JIMMaHax; I') Ha CYIIIE.

2 Kakasi U3 NMIIEBbIX CNIENHAJIU3ANNNA CBOMCTBEHHA JISl MUSABOK:
a) 300daru; B) AeTpurtodary;
0) ¢purodaru; ') cecToHOdaru.

3 CekpeToM CJIOHHBIX KeJjie3 MUSABOK SABJISIeTCS:
a) UHCYJIUH, B) TICTICHH;
0) rupyuH; r) GudpuH.

4 CekpeT CJOHHBIX KeJie3 MUABOK:
a) MPEMnsATCTBYET CBEPTHIBAHUIO KPOBHU;
0) criocoOCTBYET CBEPTHIBAHUIO KPOBHU;
B) CT'YIIA€T KPOBb;

I') BBI3bIBAET 00pa30BaHKE TPOMOOB.
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S MeauuuHCKHEe NUABKHA UCHOJIB3YIOT VISl JICYECHUSA:
a) reMo(uIuy; B) TUIIEPTOHUH;
0) aneMuu; I') FacTpHUTA.

6 Ha Tesie x03s1MHA NUSABKH yePKUBAIOTCS O1arogaps HAJIUYHUIO:
a) 2 IPUCOCOK; B) IIETUHOK C KPIOYKAMU;
0) 4 npUCcoCoK; I') JUIKOM CJIM3U Ha TOBEPXHOCTH KOXH.

7 llleTuHKH HA TeJjie Y NMUSIBOK NMPUCYTCTBYIOT TOJBKO y NMpeaCTAa-
BHUTeEJICH OTPAAA:

a) Rhynchobdellida; B) Gnathobdellida;

0) Acanthobdellida; r) Euhirudinea.

8 Kasxknomy peajibHOMY CerMeHTY TeJia MUSIBKH COOTBETCTBYET:
a) 1-2 Hapy>XHBIX KOJIbIIA; B) 7 HApY>KHBIX KOJIEIL;
0) 4—5 HapyXHBIX KOJIbIIA; r) 3—5 HapyKHBIX KOJIbIIA.

9 MeauIMHCKasi MUSIBKA OTHOCHUTCH K OTPAIY:
a) Rhynchobdellida; B) Gnathobdellida;
0) Acanthobdellida; r) Archihirudinea.

10 IlepeaHsia npucocka MeJUUMHCKON MUABKHA 00Pa30BaJIUCh B pe-
3yJbTaTe CJAUSHUS:

a) 3 CErMEHTOB,; B) 5 CErMEHTOB;

0) 4 CETMEHTOB; r) 7 CETMEHTOB.

11 [es10M MOJTHOCTHIO COXPAHSAETCH Y MpeAcTABUTE e OTPSAAA:
a) Rhynchobdellida; B) Gnathobdellida;
0) Acanthobdellida; r) Archihirudinea.

12 KpoBeHOCHasi cucTeMa, MOJHOCTBIO CXO0XKAasli ¢ MAJOILIETHHKO-
BbIMM YepBSIMHU, HA0/II0/1a€eTCsl y IPeACTABUTEIeH oTpsaaa:

a) Rhynchobdellida; B) Gnathobdellida;

0) Acanthobdellida; r) Euhirudinea.

13 KpoBb MeIUIIMHCKON MUABKH NepeMeIaeTcs 1o OPraHusmy Io:
a) CHMHHOMY U OpIOIIHOMY KPOBEHOCHBIM COCY/IaM;

0) M0 OOKOBBIM KPOBEHOCHBIM COCY/IaM;

B) 110 JIAKyHaM;

I') KPOBEHOCHAs! CUCTEMA OTCYTCTBYET, TaK KaK IMUTAETCSI KPOBBIO.
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14 HepBHas cucTeMa NUABOK:
a) pa30OpocCaHHO-Yy3J10Bas; B) OpPTOT'OH;
0) KOHHEKTUBHO-KOMHCCYpHas; r) tudPy3Has.

15 ®ynkuust 00KaJI0BHIAHBIX OPraHOB NMUSABOK:
a) TAKTUJIILHOE YYyBCTBO; B) TEPMOpELECIILIHNS;

0) ciyx; ') XeMOpEIICIIHS.

16 YUunciio peajbHbIX CErMEHTOB Y MEAMIUHCKUX NMUABOK J0CTHUIA-

eT.

a) 17; B) 33;
0) 40; r)22.

17 DMYHKTOpUM NMUABOK NPEACTABJIEHBI:
a) IpoToHeppUIUAMHU;  B) HepOHAMU,
0) MeTaHePPUAUIMU; I') 3KCKpELUs MPOXOIUT Yepe3 KOXKY.

18 IToJsi0Basi cucTeMa NMUABOK:

a) repMapoaUTHAsL, pa3BUTHE C TUUYMHKON TPOXOPOpoi
0) pa3Horonas, pa3BUTHE MPIMOE;

B) 000emoJiasi, pa3BUTHE NIPSIMOE;

I') IBYIIOJIasi, pa3BUTHE C TUYMHKON BETUTEPOM

8 JInst 0000111eHNS TTOTYYCHHBIX 3HAHUW 3anoHUme maoauyy:

Tabsnmia — CpaBHUTENbHAS XapaKTEPUCTHKA KJIACCOB KOJIbYATHIX YEpPBEH

Ipusnax Polychaeta | Oligochaeta | Hirudinea

IIpencraBurens

['onoBHOM oTHEn

3agHuii oTIaen

Opranbl nepeaBUKECHNS

ITOKpOBBI ¥ MBI

JlpIxaTenpHas cucrema

KpoBeHocHas cucrema

HepsHas cucrema

BrinenurennHas cucrema

IlooBasg cucrema

PaszBurue

[IpoaHanu3upyiiTe TaOIUILy U CAEIaNTE BHIBOJ O TOM, KaKas U3 TPYIII
HanOoJiee MPOABUHYTA B ABOJIIOLIMOHHOM OTHOILLIEHUHU.
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