MHUHUCTEPCTBO OBPA3OBAHNMA PECITYBJIMKU BEJIAPYCh

VYupexnenue o0pazoBaHUs
“I'OMeNnbCKUM TOCYaPCTBEHHBIN YHUBEPCUTET MEeHU Ppannmcka CKOpUHBL”

Kadenpa 300m0run u oxpansl TPUPOIbI

HNPAKTUYECKOE IOCOBUE

K JJaAOOpaTOPHBIM pabOTaM MO 300JIOTUU OECIIO3BOHOYHBIX
IUIS CTYJIGHTOB 3a049HOTO (haKyJIbTeTa

I'omens 2003



CocraBuremu:  B. W. Tonkaues, kaHauaaT OMOJIOTHYECKUX HAYK, JOIIEHT
A.B. I'ynakoB, kauauAaT OMOJIOTHYECKUX HAYK, aCCUCTEHT
B.H. Bepemees, kanauaaT OM0oI0ruyecKuX HayK, JTOIEHT

PexomenioBano HayuyHo-mMetoaundeckum coBetoM YO "TTY um. @. Ckopunbr"

© Vupexnaenue oOpazoBaHus  “‘I’OMeNIbCKHIA
rOCy/1apCTBEHHBIH YHUBEPCHUTET UMEHU
®panuucka Cxkopunsl’, 2003



YuebHoe n3ganue

TonkaueB Bacunuii liBaHOBUY
['ymakoB Anapeint Biagumuposud
Bepemees Bacunuit Hukonaesnu

HNPAKTUYECKOE IOCOBHUE

K JJaOOpaTOPHBIM pabOTaM MO 300JI0TUU OECIIO3BOHOYHBIX
IUIS CTYJIGHTOB 3a049HOTO (haKyJIbTeTa

[ToanucaHo k eyaTu ®opmat 60x84 1/16
bymara nucuas Nel. ['apautypa "Tanmc"
Ye.m. Yu.-u3a.a.

Tupax 50 3k3. 3ak.

VYupexnenue odpazoBanus “I'omenbCkuil rocy1apCTBEHHBI YHUBEPCUTET
nMmenn Opannncka Ckopunsl Jlum. JIB Ne 357 ot 12.02.99 .

246699, r. 'omens, yn. Coerckas, 104

Otneuvarano Ha puzorpadge YO "TTY um. @. Ckopunsb!"

246699, r. 'omens, yn. Ilecuna, 80.



COJEP)KAHUE

Beryruienue
3anstue 1. IloamapctBo  omHokjierouyHele  (Protozoa). Tun
capkomacturogopsr  (Sarcomastigothora). CTpoeHne CapKOJOBBIX

(Sarcodina) Ha npuMepe aMeOBl, apuesuIbl,
muddmrorun,popamunudep,
o001 03 (51213 102 VR

3anstue 2. Tun uadyszopuu (Ciliophora). Mopdonorus u anaTromust
MH(]y30puid Ha IpUMEPE UHPYZOPUU TYPEIBKH. ....eeeeenereeenereerneeeeeenreeanne
3ansartue 3. Tun kumeunononoctHeie (Coelenterata). Buelinee u
BHYTPEHHEE CTPOCHUE KAIIEUHOIOIOCTHBIX. ... .vveeureeeareeneeeneeennreenareennnees
3anstue 4. Tun nmnockue yepsu (Plathelminthes). Ocobennoctu
CTPOEHUS JIEHTOUHBIX UEPBEH ..ecuuveeuiieriieiiiieiieeieeeiee et eiieeseteesaneeseeee e
3anstue 5. Tun kpyrusie yepu (Nemathelminthes). Kiace cobctBenHO
Kpyribie yepBu. BHelIHee n BHyTpeHHee CTpOSHUE HEMATO]] Ha
TIPUMEPE ACKAPHIIBL....eneveenureenieenureeiteesiteeiteesuteesstaesuseesseesnseesnseesaseensseeens
3anstue 6. Tun Mommocku (Mollusca). Mopdosorust u anaromust
OPIOXOHOTHX MOJITEOCKOB ....uuuvvereeeeeerreeeserreeseesnreeesesssssessesssseesesnsnsssesnsssssees
3anstue 7. Tun unenucronorue (Arthropoda). BHelHee u BHyTpeHHEE
CTPOEHHUE PAKOOOPA3HBIX HA MIPUMEPE PEUHOTO PAKA...ccuveerureenureeanreennneens
3anstue 8. Knacc nacekomble (Insecta). BHeninee u BHyTpeHHE
CTPOEHUE HACEKOMBIX ....uvveeunreeruieenureensneesieentatensseesseesseesseesseesneesnseesnseens



SAHATHUE Ne 1
HOAIAPCTBO OJHOKJVIETOYHBIE PROTOZOA

THUII CAPKOMACTUT'O®OPbBI SARCOMASTIGOFHORA

Tema CTPOEHUE CAPKOJIOBBIX HA TIPUMEPE AMEBBI, APLIEJUIBI, IU®®JIIOT MU, ®OPAMUHUDEP,

COJIHEYHMKA

B MOALIAPCTBO OTHOKJIETOUHBIX
00bEeMHEHBI KUBOTHBIC, MUKPOCKOIMYECKUE IO
pasMepaM,  OIHOKJIETOYHBIE II0  CTPOCHHIO.
[Iporo3oa, HeCcMOTpss Ha OJHOKJIETOYHOCTD,
SABJIAKOTCS LEJIOCTHBIMU OpPraHu3MaMu, KOTOPBIM

IIPUCYILH BCE OCHOBHBIE byHKIMH
MHOTOKJIETOYHOT'O KMBOTHOTO - IUTAHUE, POCT H
Pa3sMHOMKEHHUE. ITporo3oa MMEHYIOT

MpOCTENIIMMU (Tped. protos - MEpBbIi), XOTS Ha
COBPEMEHHOM YPOBHE 3HAHMM M3BECTHA CJIOKHAs
OpraHM3anys UX KIETKHA - opraHusma. [loatomy
Ha3blBaTb MX NPOCTEHMIIMMHU MOXKHO, JIMIIb
OTAaBas 1aHb UCTOPHUHU.

[Iporo3oa  oOnagatoT  TOHYANIIMMU MOpPOPU3NOIOTUYECKUMU
MPUCIIOCOOJIEHUAMH K OOMTAHUIO B PA3IMYHBIX 3KOJIOIMYECKUX yCIOBUsX. Mx
HacUUTHIBAIOT Oosee 15 ThICAY BUIOB, Kak MPAaBUIIO, MUKPOCKOINWYECKHX,
OOUTAIOMIMX B BOJIC, BJIQXHOW IMOYBE WJIM B TEJIE PA3JIUYHBIX JKUBOTHBIX U
yenoBeka. @opMa ux Tella BecbMa pazHOOOpa3Ha - OT HEONPEACIICHHON (KaK y
aMeObl) 70 YJJIMHEHHOM, O00TeKaeMOW, BEpPETEHOBUJIHOW, HEKOTOPHIC HMEIOT
Hapy)XHYI0 pakoBuUHY ((dopamuHudepsl), a >KUBYIIME B TOJIIE BOJbBI -
MPUYYJJIMBBIE BBIPOCTHL. Teno mpocTelmmnx o0pa3oBaHO MOIMYXKUJKOU
LIUTOIUIA3MOM, COJEpIKAIIEH OJHO WM HECKOJBKO AAep. Y OJHUX TEJIO OJETO
TOHYAMNIIEH MEeMOpaHOW, y APYTrUX OHO IMOKPBITO OOJee WM MEHEE TOJICTOU
000JI0YKOM, OOBIYHO 3NACTUYHOW - MHeUIMKylIoh. OHH  CIIOCOOHBI
MEPEIBUTATBCA C TIOMOLIBIO JIOKHOHOXKEK, KIYTUKOB WM PECHUYEK,
Pearupytor Ha pasnuuHble pazgpaxkeHus ((HoToTakcuc, XEMOTAKCHC,
TepMoTakcuc W Jp.). HekoTtopele H3 3THX (YHKIMI BBINOJIHSIIOTCS BCEM
OpPTraHU3MOM, JIPYTHE KE - ONPEIEICHHON CIIEUATM3UPOBAHHON €T0 YaCThIO.

[IuTarorcsa mpocTerime MeNbYaullMMU KUBOTHBIMU, PACTUTEIbHBIMU
OpraHU3MaMy W THUIOIMIMMHA OPTraHMYECKHMH BELIECTBAMH, MApPa3UTHYECKUE
(opMBI - COKaMH CBOMX X035€B. [lyTH MOCTYyIIEHUS MUK B OPTraHU3M KIIETKH
TaK)K€ Pa3JIMYHbl: MUHOLIMTO3, (PArourTo3, OCMOTHYECKHUN MyTh, AKTUBHBIN



MIEPEHOC BEUIECTB Uyepe3 MeMOpaHy, rojo3oiiHoe nutanue. [loctynusias nuia
IepeBapuBaACTCS B MULIEBAPUTETBHBIX BaKyOJIsIX, 3ar0JHEHHBIX
MULIEBAPUTENBHBIMU (hepMeHTaMu. HekoTopble M3 HUX (HampuMep, IBIIICHBI)
CIIOCOOHBI CHUHTE3MPOBATH OPraHUYECKOE BEIIECTBO U3 HEOPraHUYECKUX
BELIECTB C MOMOIIBIO (HOTOCHMHTE3a (y TAKUX OPraHU3MOB HMEIOTCA B TEJe
XpoMatopopsl).

JIpixanve (IOIJIOMIEHUE KHCIOPOJa W BBIJACICHUE YIJIEKUCIIOrO Trasa)
MPOCTEUIINX OCYIIECTBIAETCS BCEH MOBEPXHOCTHIO TeJla OCMOTHYECKUM
nyreM. Beiienenre npoaykToB oOMeHa BEIECTB U U30BITKA BOJBI MPOUCXOIUT
yepe3 MOBEPXHOCTh TE€Ja, a TAKXKE C MOMOIIBIO CIEUUANBbHBIX MMEPUOANYECKU
00pa3yIoIUXCsl COKpATUTEIbHBIX (WM MYyJbCUPYIOIINX) Bakyoseh. Bakyoseit
OBIBAET OJIHA UJIU HECKOJBKO.

Pa3MHOkeHnEe IpOoCTENIINX MPOUCXOIUT OECIOJIBIM U MOJOBBIM ITyTEM B
3aBUCHMOCTH OT YCJIOBHH cyuiecTBoBanus. Ilpu OecnosoM pa3MHOXKEHUU
CHayaja spo JEJIUTCA Ha JBE€ WM HECKOJbKO 4YacTed, a 3aTeM JEeIUTCS
HMTOIIa3Ma Ha JBe (paBHbIE WM HEpPaBHbIE) WM MHOTO 4YacTel
(COOTBETCTBEHHO 4YHMCIY BHOBb 00pa3oBaBLIMXCS saep). B pesynbrare us
OJIHOTO OpraHu3ma o0pasyerc JiBa (OJJMHAKOBBIX WJIM HEPABHBIX 10 BEJIMUMHE)
WJIM HECKOJBKO HOBBIX OPraHU3MOB. [Ipu m0JIOBOM pa3MHOKEHHUU JIBE PaBHbBIC
WU PA3JUYHbIE IO BEJIMYMHE W CTPOCHHMIO (MYKCKas M MKEHCKas) ocoOu
CIMBAIOTCSL JIpyr C JpPyroM, oOpa3zys B3HUrOoTy, KOTOpas 3aTeéM HayMHaeT
pa3MHOXKaThcs OecronbiM myTeM. Horma Mexay AByMsl OCOOSIMUA TIPOUCXOIUT
0OMEH 4YacThlO SIJIEp MPU COMPUKOCHOBEHUHU 0coOel (0Opa3oBaHUs 3UTOTHI HE
HaOJIr01aeTcs).

[Ipu HEOIAroNnpUSITHLIX YCIOBUSAX MPOCTEUIINE CTOCOOHBI 0OPa30BhIBATH
LUCTBI: UX TEJO OKPYIJSETCS W MOKPBIBAETCS TOJCTOM oOonoukoi. B Takom
COCTOSIHUM OHM MOTYT HaxoJWUTbcs noiroe Bpems. l[lpu OmaronpusTHbIX
YCIOBHSIX JKMBOTHOE OCBOOOXIAETCs OT OO0OJIOYKM W HAYMHAET BECTU
MOABUKHBIN 00pa3 KU3HMU.

Becbma 3HauuTeENbHA POJIb MPOCTENIINX B KU3HU IIPUPOABI. B Bogoemax
OHM MUTAKOTCS OAKTEPUAMH U THUIOIIUMH OPraHUYECKUMH OCTaTKaMHU, OUMIIas
(caHuTapHasi poJib) BOAY, UIPAIOT OOJBIIYIO POJIb B MOYBOOOPA30BATEIIHLHBIX
nporeccax. Cpean HUX €CThb IMapa3UThl KUBOTHBIX U 4elloBeKa. Tak,
MAJISIPUMHBIA [UIA3MOAUM, OCENSAACH B OPUTPOLIUTAX YEJIOBEKA, Pa3pyLIaeT UX,
BBI3bIBASI TSDKEIIYIO 00JIe3Hb - Mansipuio, a Au3eHTepuiiHas ame0a, napa3uTupys
B KJETKAX CTEHOK TOJCTBIX KHIIOK YEJOBEKa, NPUBOAUT K TMOSBICHUIO
KpOBAaBOr0 IMOHOCA. EcTh ele MHOro Jpyrux Napa3uToB, BbI3BIBAIOIINX
TSDKETbIE 3a00JICBaHUSI 4YEJIOBEKAa M JKMBOTHBIX. OOWTaTENM TOJIIM BOJbI
OKkeaHOB: (QopaMuHH(epbl (C U3BECTKOBBIMU PAaKOBHUHAMM), Paguoisipuu (c
KPEMHHUEBBIM  CKEJIETOM), KOKKOJMTBI (M3  JKTYTMKOBBIX, HMEIOIINX
M3BECTKOBBIA MAaHIHPb) - OTMHpAs, 0Opa3ylOT Ha JHE MOILHBIE OTJIOKEHUS
M3BECTKOBBIX U KPEMHHUEBBIX MOPOJ, BXOASAIIMX B COCTaB 36MHOM KOpbl. Me,



Hanpumep, coctout Ha 90-98 % u3 manuupent kokkonutopopua. VMckomnaemeie
[IpoTo3oa wucHoNB3ylOTCSI B  CcTpaTurpauu  OCaJOYHBIX TMOPOJ  IpHU
ONpENICTIEHUN BO3pACTa OTJIOXKEHUW, YTO OCOOEHHO BAXXHO MPU IOUCKE
MOJIE3HBIX UCKOMAEMBIX.

B coBpeMeHHOM CHCTEMAaTHKE IPOCTEMIIMX  JEIAT HA  [ATh
CaMOCTOSITENIbHBIX ~ THUIOB:  capkoMacturopopsl —  Sarcomastigothora,
crnopoBHKU — Sporozoa, Kaunocnopuanu — Cnidosporidia, Mukpocnopuauu —
Microsporidia, pecanunblie wim nadyszopuu — Ciliophora.

Lleab paboOThI: U3yYNUTh OCHOBHBIEC YEPTHI CTPOCHUS MTPOCTEUIINX HA
OPUMEPE CAPKOIOBBIX.

TeopeTnueckue CBEACHUS

Tun Sarcomastigothora - capkomacturodopsi

Kiacc Sarcodina - CapkojioBbie

[Toaxnacc Rhizopoda - KopHeHoxku

Otpsin Amoebina - AMEOBI

IIpencraButenu: Amoeba proteus, A. radiosa, A. limax
Otpsn Testasea - PakoBHHHBIC KOPHEHOXKH

IIpencraButenu: Arcella sp., Difflugia sp.
Otpsig Foraminifera - dopamunudepst
[IpencraBurens Rotalia sp.

ITonknacc Helizoa - Conneunuku
IIpencraButens Actinosphaerium eichhorni

KOpHEHOXKH XapaKTepH3YIOTCs pa3HOOOpa3HoOW (OpMOH, IOABMKHBIMU ICEBIAONOAMSIMH H OTCYTCTBHEM AU(GHEPEHIHPOBKH
LIUTOIIA3MAaTUYECKOr 0 Tesla Ha 00Jiee MM MEHEee MTOCTOsIHHBIE 30Hbl. AMEOBI - Hanbosee IPOCTO YCTPOSHHbIE KOPHEHOXKKH, JIMIIIEHHbIE CKeJleTa.
CHapyxu Tesio aMEObI OKPBITO TOHKOW LUTOIIA3MAaTHYECKOH MEMOPaHOii, 32 KOTOPOW UAET CJIOM MPO3pauHOM JJOBOJILHO TNIOTHOW AKTOIJIA3MBI.
Jlanee pacrionaraercst 3epHUCTast HOIYXKUIKAs! SHA0IUIa3Ma, COCTaBIISIOIIAS OCHOBHYIO Maccy Teja >KMBOTHOTO.

[epenBuraercss améda TpH MOMOIIM TICEBAONOAUI WM JIOKHOHOXKEK - amE&OompaHoe aBmkeHue. [lon
BIMSHHEM pa3JIMYHBIX BHEIIHMX W BHYTPEHHUX IIPOIIECCOB Ha KaKOM-JIMOO Y4YacTKe Tela YMEHbIIAeTCs
TIOBEPXHOCTHOE HATSDKEHHE, W IUTOIUIa3Ma BBHIIISTYMBAETCSl B IceBaonoAuio. [Ipu (GpopMUpoBaHMM TICEBIONOANN
CHayaJsia MosiBJsieTcs HeOOMBIIOH BBICTYH 9KTOIUIa3MbL. [10TOM OH pacTeT, ¥ B HETO BXOJHT, Kak Obl BINBAsCh, YaCTh
XKHUIKOHM 9HA0MI1a3MblL. KonndectBo u hopMa 1ceBI0NouiA MOTYT OBITh pa3inn4HbIMU (puc. 1).




Puc. 1 Amoeba proteus.
A - B oJ3yIieM coctosinuu, b - 3axBarbiBaroiasi muimty.
1 — skToruiazma; 2 — 3HA0MIa3Ma; 3 - MUILEBBIE YACTUYKH; 4 — SApO;
5 — niceBaONOANM; 6 - COKpATUTEIbHAS BAKYOJIb.

[lceBponoauu ciayxat HE TOJIBKO JUIsl IEPEABUKEHUS, HO U JUIsl 3aXBara
nuuy. Eciim niceBionoansi B Mpouecce CBOero oOpa3oBaHMs HATAJIKUBAETCA Ha
KaKne-1M00 MeJIKue 0OBbEKThl (OJHOKJIETOYHBIE BOJOPOCIH, KIETKA OaKTepHid,
YacTUIbl OPraHUYECKOro JEeTpUTa), OHa OOTEKAeT UX CO BCEX CTOPOH U
BKJIFOYAET BHYTPh LUTOIIA3Mbl BMECTE C HEOOJBIINM KOJIUYECTBOM KHUJIKOCTH.
Tak 00pa3yroTcs NHUIIEBAPUTEIbHBIE BakyoJld. BHyTpp mnocieaHux u3
SHJOIUIA3Mbl MIOCTYMAIOT MHILEBAPUTEIIbHBIE (PEPMEHTHI, U IMPOUCXOJUT
BHYTPUKJIETOUHOE  TuuIeBapeHrne. OmNuCcaHHBIA  CIOCO0  3arjiaThIBaHUS
0(OpMIICHHOM TMHUILM [TPU TOCPEICTBE MCEBIONOINN HA3bIBAETCS (PAronuTo30M.
Hapsiny ¢ 3TuM ecTh U MMHOLMTO3 - MOTJIOIIEHHUE KUJIKUX BellecTB. CHapyx u
BHYTPb IIMTOIUIa3MbI BBIMSIYMBACTCSI TOHKHM KaHal, uMeromui (opmy
TpyOOUKH, B KOTOPYIO 3acachlBaeTcsi OKpykaromias ameOy KUIKOCTb.
OO6pa3yeTcss MMHOUUTO3HAs Bakyoidb. [Ipy momomm 3TOro MexaHusma améoda
Kak ObI "IBET" JKUIKOCT.

B nuromiazme ameObl MOXKHO BUAETH MY3bIPEK, KOTOPBIM MEPUOIUUECKU
TO TOSIBIIIETCS, TO UCYE3AET - 3TO COKpaTUTENbHAas BakyoJib. OHA BBIMOJIHSET
JIB€ OCHOBHBIC (DYHKILIMU: OCMOPETYJSTOPHYIO U BbLACIUTENbHYIO. OCHOBHAA
(YyHKLIHST COKPATUTEIbHOM BAKYOJIM - PEryJSLHS OCMOTHYECKOTO JIaBJICHHUS
BHYTpU Tena mnpoctedmero. KoHIeHTpanus pas3iuyHbIX —PacTBOPEHHBIX
BEILIECTB B Tejie aMEOBI BhIIIE, YEM B IIPECHOM BOJIe, OJaroaaps 4yemy co3aaéTcs
Pa3HOCTh OCMOTHMYECKOrO JABJICHUS BHYTPM W BHE Tejla MPOCTEHIIETO.
CokparurenibHasi BaKyOJb IMEPUOJUYECKH BBIBOAUT HW30BITOK BOJABI W3 Teja
am€obl. CokpaTuTenbHas BaKyoJllb KpPOME OCMOPETYJISTOPHOW (PYHKIIUU
BBITNIOJIHSIET U BBIICJIUTEIIbHYIO, BBIBOJISI BMECTE C BOJIOM B OKPYKAIOILYIO CPELY
MPOAYKThl OOMEHa BeliecTB. M3BECTHYIO pOJib UTPAaeT, BEPOSITHO, OHA U B
Mpoliecce JAbIXaHusl, MO0 MPOHUKAOIIAs B PE3yJIbTaTeé OCMOCAa B LUTOIJIa3My
BOJIa HECET paCTBOPEHHBIN KUCIIOPOJ.

Teno pakoBuHHBIX amMED (apueiia, AU ITIOrys) 3aKJIF0YEHO B PAKOBHHY,
WCIIOJHSIONIYI0 POJIb 3alIUTHOro oOpa3zoBaHus. PakoBuHa Testacea 0OBIYHO
MMEET BHUJ OKPYTJOro WIM OBAJbHOIO MEIIOYKAa C OTBEPCTUEM (YCTHEM), W3
KOTOPOT'O BBIAAIOTCS MCEBIOMNOINN, UMEIOIINE Y PA3HBIX BUIOB HEOJIMHAKOBYIO
dopmy u mimHy. PakoBuHa y oaHuUX (OpM NpEACTaBISIET TOHKHUM CIIOM
IJIOTHOIO OPTraHWYECKOro BEIIECTBA, Y APYTHX OHA 00pa3yercs NOCTOPOHHUMU
yacTuiaMu (MECUMHKH U T. [.), CKJICCHHBIMH BBIACICHUSIMH ITUTOILJIA3MBbI

(puc. 2).



Puc. 2 Pa3Hbie BUbI paKOBUHHBIX KOpHEHOXKEK. A - Arcella; b - Difflugia;
1 - ncesponoauu; 2 - A1po.

Pa3zMHOXeHME KOPHEHOXKEK MTPOUCXOIUT ITYyTEM MPOCTOrO JCICHUS.

dopamuHU(EpHI CIOKHEE MPOYUX KOpHEHOXKEK. OHM MMEIOT PaKOBUHY
OJIHOKaMEpHYI0 WJIM MHOTOKaMepHylo. B HauOosnee mpoCThIX Ciydasix
PAaKOBUHA COCTOUT U3 IJIOTHOIO OPraHMYECKOTO BEIIECTBA - MCEBJAOXUTUHA. Y
IpPYyTUX BUJIOB K OTOM TOHKOW IUICHKE MPUKJIECHUBAIOTCS 3aXBauyCHHBIC
MICEBJOMOAUSAMUA TOCTOPOHHUE YACTHUIIbI, TIJIABHBIM O0pa3oM TMIECUMHKH.
[TonydaeTcss XUTHHOWAHAS OCHOBA, WHKPYCTHUPOBAHHAs 3€pHAMHU KBaplia.
BonbmmHCTBO coBpeMeHHBIX (hopaMuHHbEp UMEIOT PAKOBUHY, POMUTAHHYIO
VIJICKUCHIBIM ~ KasibliueM. @opma pakoBuH ¢opamuHudep Ype3BbIYANHO
paszHooOpa3zHa. OTBepcTHE, COOOIAIOIIee PAKOBHHY C BHEIIHUM MHPOM U
CIIy’Kalllee JJI1 BBIXOJa IICEBJOIO/IMM, Ha3bIBA€TCs yCTheM. [IoMUMO yCThs Y
MHOTHX KOPHEHOKEK BCE CTEHKH PAKOBUHBI MPOHU3AaHbl TOHUAUIIIMMU MTOPAMH,
TOXKE CIIyKalllUMH JIJIs1 BbIXOJla JIO)KHOHOXEK. [IceBnonoanu y gopamunudep
Ha3bIBAOTCA puzonoAusiMu. OHU TPEACTABISAIOT COOOH JIJIMHHBIE TOHKUE
MepervieTaoMecs] U CIMBAIOIIMECs HUTH, OOpa3yrollde BOKPYr pPaKOBHUHBI
CIOXKHYIO C€Th. Puzonmoauu ciyxaT JUisl yJaBIUMBaHUS M, YaCTHUYHO,
nepeBapuBaHusl THUIIK, a TaKkKe I TEePEIBIKEHUS KUBOTHOro. OHHU
CIIOCOOHBI COKpAIaThCs U BBITATUBATHCA.

dopamuHUdepsl 001a7al0T CIOKHBIM >KU3HEHHBIM ITUKJIIOM, B KOTOPBIN
BKJIFOYAIOTCA JIB€ (POPMBI pa3MHOKEHUS - OECIIOI0E U MOJOBOE.

CosHEUHMKM UWMEIOT MIAPOBUAHOE TEJIO, KOTOPOE pacnajgacTcs Ha
IIMPOKYI0 30HY OKTOIUIa3Mbl M JHAOIIA3My. MEHTCS MHOTOYMCIICHHBIC
paIualibHO PACTIOJIOKEHHBIE aKCOMOAUH. B sHIOMIa3Me OJHO WM HECKOJIBKO
aaep becnionoe pasMHOKEHUE OCYLIECTBIISAETCS IYTEM JICJICHUS.

Marepuansl U obopyaoBanue. [[ns BbioaHEeHUs: pabOThl HY’)KHO HUMETH:
KUBYIO KYyJIbTypy IPECHOBOAHBIX CapKOJOBBIX, MOCTOSHHBIE Ipenaparsbl
ameObl, auddmorun, QopaMmuHudep, NpPEeIMETHbIE M TOKPOBHBIE CTEKJIA,
MUTETKHU, QUIBTPOBAIbHYIO OyMary, MUKPOCKOIIbI, TAOIHIIBL.

3aganus



1. BeinucaTe U3 yueOHOU TUTEPATYPhl CUCTEMATUKY aMeObl U T QIrorum.

2. Ilpy Manom yBEIWYEHUHM MHKPOCKONA H3y4YWUTh CTPOCHHE ameObl Ha
KUBOM OOBEKTE€ M TOTAJIBHOM Mpenapare. 3apucoBaTh. Ha pucynke
OTMETUTh: TICEBIOMOANH, IKTOILIA3MY, SHIOILIA3MY, MMHUILEBAPUTEIbHBIC
BaKyOJIH, PO, COKPATUTENbHYIO BaKyOIlb.

3. Ilpu mMajioM yBEIMYEHUM MHUKPOCKOIA HAWTH B BOJIHOM BBITSKKE MXa
pakoBuHbl guddmorun. Paccmorpers u 3apucoBath. Ha pucynke
OTMETUTh PAKOBUHY, YCThE€ PAKOBUHBI.

Bonpocs! 111 caMOKOHTPOJIA

. Ctpoenue u pu3nosiorus KOpHEHOKEK.

. AMeOBI - OMH M3 UCXOJHBIX MOP(OJIOTHUYECKUX TUIIOB B 3BOIIOLUU
MPOCTENIIUX.

. I[lapazutnyeckue capkoJ10BBIE.

Ckener y capKkoJOBBIX U €ro (PYHKIUU.

5. ’KuzHeHHbll nukI popamuHudep.

N —
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SAHATHUE Ne 2
THUII UHPY30PUU CILIOPHORA

TEMA: MOP®OJIOT'I U AHATOMUS MTH®Y30PUI1 HA TIPUMEPE
NHOY30PUU TYDEJIBKHU

Llenp  paboThl: M3y4UTh CTpoeHHME HUH(PY30puil  Kak  Ooiee
OpPraHU30BAaHHBIX OJIHOKJIECTOYHBIX )KMBOTHBIX.

Teoperunyeckue cBeeHUs

Tun Ciliophora - pecHuuHbIE UM HHPY30pUU
Kiacc Ciliata - pecHuunbie nuHdy3opun
Hanotpsin Oligohymenophora

Otpsn Hymenostomata

[IpencraBurens Paramecium caudatum
Otpsp Peritricha

Pon Vorticella - cyBoiiku

Hanotpsin Polyhymenophora

Otpsn Heterotricha - pa3snopecHuuHbIE
Pon Stentor - TpyOau

Otpsn Hypotricha - OproxopecHUYHBbIE
Pox Stylonichia

Nudy3opun - oOmupHas Tpymma OJHOKIETOYHBIX, HACUUThIBAOIIAsS
cepiie 6 000 BMIOB, OTJIMYAOIIMXCS CJIOKHOW OpraHuszauuend. Temo ux
MOKPBITO TMEJUTUKYJIOW, U MO3TOMY OHHM MMEIOT OTHOCHUTEIHHO MOCTOSHHYIO
dopmy. OpraHoniaMu ABUKEHUS CIIy>)KaT PECHUYKH, YYaCTBYIOIIME TaKXKE B
3axBare nuuy. [{ns HUX XapakTepHO MPUCYTCTBUE MO MEHBIIEH Mepe ABYX
KaueCTBEHHO  pAa3JIMYHBIX  sIep: KPYINHOIO  BEreTaTMUBHOrO  siapa -
MaKpOHYKJIEOCA U MEJIKOTO T€HEPATHUBHOIO - MUKPOHYKJIEOCA. Y HEKOTOPBIX
MH(Y30pUl UMEETCS HECKOJIBKO MaJIbIX siJiep (Karma-4acTHIIbI).

Mopdonoruto 1 aHATOMUIO PECHUYHBIX HH(Y30pUH paccMOTPUM Ha
npumepe nHpy3zopuu Tydensku — Paramecium caudatum (puc. 3).

Nudy3opust Tydenpka - KPYNHBIA OJHOKJIETOYHBIM  OpPraHU3M.
[urormasmMa Bceraa sCHO pasleiisieTcs Ha ABA CIIOS - OKTO- U DHJIOILIA3MY.
HapyxHbIil c5I0M 3KTOIUIa3Mbl 00pa3yeT MPOYHYIO 3JIACTUYHYIO MEJUTUKYIY.
CHapyxy TE€JUIMKYyJla CKYJbITYpUpPOBAaHA, YTOJNIICHUS NEUIMKyJIa -
MPEACTABISAIOT  COOOWM  MPaBUIIBHO  PACIOJIOKEHHBIE  IIECTUYTOJIbHUKU,



HaIIOMUHAIOIIME COOOW MYENWHBIE COThl. OJTO TMOBBIIIACT IPOYHOCTH —
ne/uuKysIbl. CHapy»Xd Telo WH(Y30pHH TMOKPHITO PECHHYKAMH, KOTOPBIE B
AKTOIUIA3ME - O€pyT HA4YaIo OT KUHETOCOM (0a3aJIbHBIX TEJIell).

Puc. 3 Undyzopus tydpenska (Paramecium caudatum)

1 - pecHuuku; 2 - MHIIEBAPUTEIIbHBIE BakKyosld; 3 - OOJbBIIOE SAPO
(MakpoHykiieyc); 4 - manoe sApo (MUKPOHYKIIEYC); 5 - pOTOBOE OTBEpPCTHE U
IJIOTKa; 6 - HemepeBapeHHbIE OCTATKU IHILIW, BbIOpachIBaeMble HApyxXy; 7 -
TPUXOLUCTHI; § - COKpAaTUTENbHAs BaKyOJlb.

Yucno pecHuuek 10-15 Teicsu. B skTomimasMe 3ajeraroT 0coObie
3aIIUTHBIE MPUCTIOCOOJIEHUSI - TPUXOUUCTHL. [Ipu pasapakeHuH >KUBOTHOTO
TPUXOLMCTHI BBICTPEIUBAIOT HAPYXKY, IPEBPAIIASACH B JJIMHHYIO YIIPYT'YIO HUTD.
Hutu BoH3a0TCS B TENO JOOBIYM U, MO-BHAMMOMY, BHOCAT B HErO KakKOe-TO
AIOBUTOE BEIIECTBO, TaK KAK OKa3bIBAIOT CUJIBHOE MapajiM3yrolee IEUCTBUE HA
ITOPAKEHHBIX )KUBOTHBIX.

Ha OproiHo# cTopoHE MMeeTcsl BISTYMBAaHKE (TMIEPUCTOM), HA JHE KOTOPOIO
OTKPBIBAETCSI POTOBOE OTBEPCTHE, BEAYLIEE B TJIOTKY M JaJle€€ B SHIOILIA3MY.
PecHnuHbIi  TIpEeAPOTOBOM  ammapaT COCTOMT W3 TpeX MeMOpaHesl
(COEIMHEHHbIE PECHUYKH, PACIOJIOKEHHBIE B HECKOJBKO PSAOB), KOTOPHIE
Haxo/sTCS JIeBee pTa, U OJHOW MeMOpaHbl - IpaBee pTa. ITOT KOMILIEKC
PECHUYEK HA3bIBAETCA TETPAXUMEHUYMOM. Y HH(Y30pHUil POTOBOE OTBEPCTHE
IIOCTOSIHHO OTKPBITO M TPOLIECC 3axXBaTa MNHINU ITPOUCXOIUT HEIMPEPHIBHO.
[IpormouyenHass mnMima TonagaeT B dBHAOIUIA3My, TIAe  oOpa3yercs
MHILIEBAPUTEILHAS. BaKyOJib. BaKyoib OTpBIBAETCSA OT TJIOTKM M YBJIEKAETCS
TOKOM I1a3Mbl. Bo BpeMsi mepeaBMKEHNS B SHI0ILIA3ME MHILA IEPEBAPUBACTCSA



MoJ| IeUCTBUEM (PEPMEHTOB, MOCTYIAIOIIUX W3 YHJIOIUIa3Mbl BHYTPh BaKYOJIH.
IlepBble cTamuu OUIIEBAPEHHUS MOPOTEKAIOT TMPH  KUCIOW  PEaKIUH,
nocienymmue - npu  menouyHor.  HemepeBapeHHblE  OCTaTKM — OUIIA
BBITAJIKUBATCS YEPE3 MOPOIIHNILY.

CokparurenbHass BaKyoJgb UHQY30pUU TYPEIbKH COCTOUT U3 COOCTBEHHO
BaKyOJId (LIEHTPAJILHOI'O pe3epByapa) U S5-7 MPUBOIAIIUX KaHAJIOB. PesepByap
P TMOMOIIM TOHKOTO BBIBOJAIIEIO KaHala COOOMIAETCA C OKpYyKarouen
cpenoil. Beizensemasi )KUJIKOCTh COOMpPAETCs M3 IUTOIUIa3Mbl B MPUBOJISIINEC
KaHAJIbI;, MOCJIEJHUE COKPAIIAIOTCS U COJIECPKUMOE MOMAJIAET B LIEHTPAIbHBIN
pe3epByap, M3 KOTOPOTO KHUJKOCTh BBITAJKUBACTCA HapyxXy. OCHOBHas
(GYHKIUS COKpATUTEILHON BaKyOJIM — OCMOPETYJISALIHSL.

B osHponnasme wuHQY30pUM JICKUT SIICPHBIM ammapar, COCTOSIIUN U3
KPIIHOTO MAaKpOHYKJIEyca W MEJIKOro MHUKpoHykieyca. WHby3zopusam -
CBOMCTBEHHO O€CMOJIoE Pa3MHOKEHHE, OCYLIECTBISIEMOE IONEPEYHBIM
JIEJICHWEM, 4Yallleé BCEro B CBOOOJIHOIOJBM)KHOM COCTOSIHUM, W ITOJIOBOU
nporecc B hopme KoHbtoranuu (puc. 4).

Puc. 4 Becnonoe pa3MHOKEHHE ITyTEM MOIEPEYHOrO ACTICHUS HHPY30pUH TY(DEITbKH (CXeMaTH3UPOBAHO):

|l - MEKPOHYKJIEYC; 2 — MAKPOHYKJIEYC

Bo BpemMs = KoHblorauum — MH(QY30pUM  CXOJATCA  IOMNApPHO,
MPUKIIAJBIBAIOTCS JpYr K Jpyry OpromHoi cTopoHOoil. CyliecTBeHHbIE
M3MEHEHHUsI BO BpeMs KOHBIOTALMU IIPETEPIEBACT SJEPHBIM  amnmapar.
MakpoHykieyC KOHBIOTAHTOB paclajaercss Ha 4YacTd U IIOCTEIEHHO
pe3opOupyercs B nuTomiasMe. MUKpoHyKJeyCc cCHavyajIa JESATCs ABAXKABI - 3TO
Meiio3. Tpu U3 dyeThIpex siiep pa3pylatoTcs U pe30pOUpyOTCs B LIUTOIIa3MeE, a



YETBEPTOE CHOBA JEIUTCA. B pe3ynbrare Kaxblil KOHBIOTAHT 00IaaeT JBYMsI
ApamMy, TPOUCIICIIIMMH W3 MHUKPOHYKAEyca. OTO TIOJIOBbIE sijpa -
npoHykjeycbl. OgHO W3 HHUX (MHUTPHUpYIOIIEe) TOKHAAeT KOHBIOTAHT M
MEePEXOJUT B COCEIHIOID 0CO0b, TJ€ M CIMBAETCS C OCTaBIIMMCS TaMm
CTAI[MOHAPHBIM SIAPOM, TO K€ MPOUCXOAUT U B APYroM KoHbtorare. O0a HOBBIX
anpa (CTaMOHApHOE M MUTPUPYIOIIEE) CIMBAIOTCSI M, TakuM o0pa3oM,
BOCCTAHABJIMBACTCS JAUIUIOMIHBI KOMIUIEKC XpoMocoM. KakIblii KOHBIOTaHT
UMEET MO OJIHOMY SIAPY JBOWCTBEHHOTO MPOUCXOXKICHHUS WU CHUHKApHUOH.
[IpumepHo B 95TO0 BpemMsi HHPY30pUU OTACIAIOTCS JpYyr OT Japyra. Y
pa3olIeIINXCS  KOHBIOTAHTOB  MPOMCXOAMT  TPOIECC  PEKOHCTPYKIIUU
HOPMAJILHOTO SIZICPHOTO armapaTra, MOCJ€ Yero OHM BHOBb MPHUCTYIMAIOT K
0ecIi0JI0My pa3MHOXKEHHUIO.

Marepuanibl U 00opynoBaHue. J[Jisg BBIONTHEHUS] paOOThl HY>)KHO UMETh:
XKUBYIO KYJIbTYpYy HH(DY30pUM TYPEIbKH U APYTUX MPEACTaBUTEICH PECHUUHBIX
MH(Y30pul, TIOCTOSIHHBIC TMpenaparbl OKpallleHHbIX sAep HUHOY30pUu
TydelbKy, TMPEIMETHBIE U TOKPOBHBIE CTEKJIA, IMUIETKU, (PUIHTPOBAIBHYIO
Oymary, MUKpPOCKOIIbI, TAOIUIIBI.

3aganus

1. Beinucate u3 y4eOHOW JUTEPATYphbl CUCTEMATHKy HH(PY30pUH TY(DEIbKH,
TpyOaya, CTUIIOHUXUU U CYBOMKHU.

2. Ha BpemMeHHOM MHKpOIpenapare ¢ KUBbIMU Ty(enbkaMu HaOII0JaTh
JIBUKEHUE U MUTaHWE HH(PY30pUil IPU MAJIOM YBEJIMYEHUH MUKPOCKOTA.

3. [Ipu OOJBIIOM YBEJIWYEHUH MHUKPOCKONA PACCMOTPETh MYJIbCHUPOBAHHE
COKpaTUTEIbHBIX BAKYOJIEH U BHIOPACHIBAHUE TPUXOLIHCT.

4. Wcnonp3yss BpPEMEHHBIM W TOTAJbHBIA MHMKPOIIPENAPATHl PACCMOTPETH H
3apUCcoOBaTh CTpoeHUE HH(PYy30pun Ty(denbku. Ha pucyHke oTMeTUTh: Makpo-
M  MHUKPOHYKIIEYC, IICJUIMKYJy, PECHHUYKH, [IEPUCTOM, LUTOCTOM,
UUTO(APUHIC, NUIIEBAPUTEIbHBIE BaKyOJId, IOPOIINILY, IEHTPaIbHBIMI
pe3epByap U IPUBOIAIINE KAHAJIBI COKPATUTEIBHOW BAKyOJIH.

5. PaccMmotpers 1 3apucoBaTh NpoLece JEICHUSI PECHUUHBIX UH(Y30pUil.

Bonpocs! 111 caMOKOHTPOJIS

1.Ctpoenue u Gpr3M0JIOrUsl PECHUYHBIX UHPY30pHil.

2.becmnonoe pa3sMHOKEHUE U TTOJIOBOM MPOLECC PECHUYHBIX UH(PY30pHUA.
3.9Kon0rusa cBOOOTHOKUBYIINX UH(PY30PHIA.

4.1Tapazutuueckue uHPy30puu.
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SAHATHUE Ne 3
THUII KNIHEYHOITIOJOCTHbBIE COELENTERATA

TEMA: BHEIIHEE n BHYTPEHHEE CTPOEHUE
KHUIIEYHOITOJIOCTHBIX

KuieyHonoocTHple HACYUTHIBAIOT OKOJIO
9 000 BMOOB, BEAYT MCKIIOUHUTEIBHO BOJHBIN
0o0pa3 Ku3HU, OOJIBIIMHCTBO W3 HUX OOUTAET B
Mopsix. EcTb CBOOOJHOIUIABAIOIIME W BEAyIIWE
MPUKPEIICHHBIN 00pa3 )KU3HU OPTaHU3MBI.

KHIIe4HONOI0CTHBIC XapaKTePU3YIOTCs PAANaIbHON (MM JIy9HCTOW) CHMMETpPHEH U IBYCIOHHOCTBIO! Y HUX (JOPMHPYETCS TONBKO Ba
3apOIBIILIEBBIX JIMCTKA - OKTO- U SHTOJEpMa, Pa3/IeICHHbIX IIPOCIOWKOH Me30epMbl. B 110J10CTH, BHICTIIAHHON SHTOAEPMOH, TPOMCXOIUT
HepeBapyBaHye MUILH, @ OTBEPCTUE CITYKUT PTOM. POT 00BIYHO OKPY’KEH BEHYMKOM LIyIaell AJIs 3aXBaTa UK. AHAJIbHOIO OTBEPCTHS HET,
HelepeBapeHHasl MUIla yAAISeTCs yepes poT. XapaKTepHO! YepTOl KUIICYHOIIOJIOCTHBIX SIBJSIETCSl HAJIMYME CTPEKATENbHBIX HUTEH. JIBIKEeHHE
OCYILIECTBIISICTCS ITyTEM MYCKYJIbHBIX COKpallleHUi. Pa3MHOXaIOTCsl OHM Kak OECIOJIbIM, TaK U IOJIOBBIM IIyTeM. Y MHOTHX BHJ10B HAa0JIIO1aeTCsI
yepesI0BaHKe MOKOJIEHNH, KOr/la reHepalyst OECIolIbIX MOJIUIIOB CMEHSETCS TOKOJICHUEM MEy3, IPOAYLUPYIOLIUX T0JIOBbIE KIETKH.

THI KUIIEYHOIOJIOCTHBIC JACIUTCS Ha TpH Kiacca: ruaposou (Hydrozoa), cuudounansie menysst (Scyphozoa), kopaswiossie monuisl (Anthozoa).

Llenp paOOThI: U3YYUTH BHEIIHEE U BHYTPEHHEE CTPOCHUE KUIIEYHOMOIOCTHBIX
Ha IIpUMEpe NPECHOBOAHOM  ruiapbl. (O3HAKOMUTBCS C  APYTMMH
MIPEICTABUTEISAMH KAIIEYHOITOJIOCTHBIX.

TeopeTnueckue CBEACHUS
Tun Coelenterata - KUIIEYHONOJIOCTHBIE
Kinacc Hydrozoa - runpozou
[I/xnacc Hydroidea - ruppouansie
Otpsn Hydrida - ruaper
[IpencraBurens Hydra - mpecHoBogHas ruapa

I'mapa - onguH U3 HanbosEe TPOCTO YCTPOSHHBIX MOJIMIIOB - MPEICTABUTENb IPECHOBOIHON (ayHbI pa3MepoM 1o 1
CM, IIPUKPEIUICHHBIN K CyOCTpaTy OCHOBaHUEM, WITH MOJOIIBOU. POT rupbl OKpy:KeH BEHUUKOM 3 6-12 mrymaserr

(puc.5).



Puc. 5 Hydra oligactis

Bes moBepxHOCTH Tena, BIUIOTH JJO KpaeB POTOBOI'O OTBEPCTHS, MOKPHITA SKTOAEPMOH, COCTOSIIEH U3 HECKOJIbKUX
BHJIOB KJICTOK: 3MUTEIHAIBLHO-MYCKYJIbHBIC KJICTKH, MMCIOT Y OCHOBAaHHUS, OOpAIEHHOrO K Me30riiee, JTUHHBIC
OTPOCTKH, JIeXKalllue TapajljieIbHO TIOBEPXHOCTH Tela, W MYCKYIbHbIE BOJOKOHIA; MPOMEKYTOUHBIE
(WuTepcTUIMATBHBIC) KIETKH, M3 KOTOPHIX MOTYT (DOPMHUPOBATHCS IIOJIOBBIC U CTPEKATENbHBIC KICTKH, HEPBHBIC
KJIETKH 3BE3I4aTOi (hOPMBI, KOTOPhIC COCAMHEHBI CBOMMH OTPOCTKAMH U 00pa3yloT CyORMHTENIHATBHOS HEPBHOE

CIUIETEHHE; CTPeKaTeIbHbIE KICTKH (pHC. 6).

Puc. 6 Ctpoenue cTpekarenbHON KIETKU:
A - B TIOKOSIIIIEMCST COCTOSIHUU; b - C BBICTPEIICHHON CTPEKaTEIIbHON
HUTBIO. | — sApO, 2 — Karcyna, 3 - YyBCTBUTEIbHBIA BOJIOCOK,



4 - cTpekaresibHasi HUTb, 5 - IUTIbI
OHTOJEpMa  BBICTWIJIAET  TacTPAJbHYIO
(MUILIEBapUTENBbHYIO0) MOJOCTh. JHTOAEPMAabHBIC
KJIETKM  uMmeT  1-3  xKryra,  CIIOCOOHBIX
0o0pa3oBbIBaTh INCEBIONOANM IJIs 3aXBaTa IHUIIH,
TO €CTh y HUX HMMEET MECTO BHYTPHUKJIETOYHOE
MIepeBapUBAHNE MUIIHM - MPU3HAK MPUMHUTHBHOU
opranuzainuu. JKene3ucrble KIETKA SHTOJEPMBI
BBIJCJISIIOT NUIIEBAPUTEIbHBIE COKH
HETMOCPEACTBEHHO B TacTPaJbHYIO MOJIOCTh, TIE
TaK)K€ IPOUCXOJUT MPOLECCHl MUIIEBAPEHUSI.
Takum 00pa3oM, y TUIpbI UMEET MECTO COUETAHUE
BHYTPHUKJIETOUHOI'O U MOJIOCTHOTO NIEPEBAPUBAHUS
1005000078
B ocHOBe 3HTOAEPMBI JIEXKAT SMUTEINATBHO-MYCKYJIbHBIE KIETKH,
PaCIIOJIOAKEHHBIE OMEPEYHO (MX OTPOCTKH) IO OTHOLIEHHUIO K TPOJIOIBHON OCH
tena. [Ipu ux cokpamieHun Teno TuApbl CyKUBAETCs (CTAHOBUTCS TOHBIIIE), TO
€CTh OHM SIBJISIFOTCS] aHTArOHUCTAMM 110 OTHOILICHHIO K SKTOJIEPMaIbHBIM
ANUTEINATBHO-MYCKYJIbHBIM KJIETKaM (puc. 7).

Puc. 7 Iloniepeunslid cpe3 TUAPHL:

1 - sxkTOmEpMa; 2 - BHTOAEPMA; 3 - ONOPHAS TJIACTUHKA;
4 - cTpekaresibHas Karcyla; S - rpyInna HUHTePCTUIIMATbHBIX KJIETOK;
6 - )Kene3ucTas KJIeTKa; 7 racTpaibHas MOJIOCTb.

[lutaercst ruapa MEJIKUMHU >KUBOTHBIMH,
MPEUMYIIIECTBEHHO MEJKUMU paukamu (JadHuu,
LMKJIOIBI), 3aXBAaThIBAasi UX C IMOMOMIBIO IIyIaJel]
Y HUTEU CTPEKATEIbHBIX KaIlCyIl.



PasmHoxkaercs  ruapa  OecrnoiapiM |
IIOJIOBBIM  IIyTeM. becrmonoe  pa3sMHOXEHUE
OCYIIECTBIISIETCSI C  TOMOIIBIO  TMOYKOBAHUSL:
MIPUMEPHO Ha ceperHe Tesia hopMupyercs 0yrop
(mouka), Ha BeEpIIMHE KOTOPOTO 00pa3yrTcs
HOBBIM pOT W IIymajbla. 3aTeM IIO04YKa
OTIIHYPOBBIBACTCS, NAJAET HA THO U MEPEXOAUT K
camocTosTenbHON ku3Hu. [lepes HacTymieHueM
XOJIOJIOB ~ TUApa HAYMHAECT MPOAYLUPOBATH
MOJIOBBIE KJIETKH, OOpa3yroIIHecs] U3 AKTOACPMBI
(u3 UHTEPCTULINATIBHBIX KJIETOK). 4
repMa@poIMTHBIX  OcoOel  siiia  oOpaszyroTcs
OJIMKE K OCHOBAHUIO TUPHI, MY>KCKHE TOHAJIBI - K
pPOTOBOMY TIOJNIIOCY, a Yy pa3JeibHOIONBIX - B
pasHbIX 0c00sX. OII0I0TBOPEHNE MMPOUCXOINT B
MaTEepUHCKOM  OpraHu3Me, 3uUrora oOpasyer
IJIOTHYIO0 000J10uKy. ['uapa morubaer, a ee sina
OCTaIOTCsI B COCTOSIHUU TOKOS /10 BECHBI, KOT/Ia U3
HUX Pa3BUBAIOTCSA HOBBIC THUAPHI.

Marepuansl 1 obopynoBanue. /{1 BbITONIHEHUST paOOThl HY’KHO UMETh:
IIOCTOSIHHBIE ~ TPENaparbl  MONEPEYHOTO W NPOJOJBHOIO Cpe3a THJPHI,
MIpEAMETHBIE U TIOKPOBHBIE CTEKJA, MUIETKHU, BaTy, (GUILTPOBAIBHYIO Oymary,
MHUKPOCKOIIbI, TAOJIUILIBL.

3amanus

1. BeinucaTte U3 y4eOHOU JUTEpaTypbl CUCTEMATUKY IMPECHOBOAHOIO IMOJIUPA
TUAPHI, 00ETUH, MEAY3bl AYPEJIHH U MOJIUIA AKTUHHH.

2. PaccMoTperh mojJi OMHOKYJISIpOM BHEIIHWI BUJ TUApbL. 3apucoBarb. Ha
PUCYHKE OTMETUTH: TYJOBHUIIE, CTEOENEK, MOAOIIBY, POTOBOM KOHYC,
POTOBOE OTBEPCTUE, IIyNaJblia, TOYKH.

3. Paccmotpers u 3apucoBaTh CTPOCHHUE CTPEKATENbHOW KiEeTKHA. Ha pucyHke
OTMETUTB: AP0, CTPEKATEJbHYIO KalCylly, KHUIOLWIb, CTPEKATEIbHYIO
HUTH C IIUIUKAMU, IIUIIBL, )KTYTUK, MAKPOBOPCHUHKH.

4. Ilpy MajioM yBEIWYEHHH MHUKPOCKOIIA PACCMOTPETh MONEPEYHU H
MPOAOJIBHBIN Cpe3bl TUAPHL. 3apucoBaTh. Ha prCyHKE OTMETUTB: KTOAEPMY
U DHTOJIEPMY, OIIOPHYIO IUJIACTUHKY, FaCTPAIBHYIO I10JIOCTh, CTPEKATEIIbHbBIE
OaTapeu, KeJIe3UCThIE KIIETKHU.

5. Paccmorpers 1 3apucoBaTh paCIiOIOKEHUE HEPBHBIX KJIETOK B TEJIE TUIPHI.



Bonpocs! 1y caMOKOHTPOJIA

1 .BHEmHuMi1 BUI U CTPOCHUE MPECHOBOIHOUN THAPHI.

2.KneTouHble 3JEMEHTHl KHILIEYHOMOJOCTHBIX M pacrupeneneHue (QyHKIUN
MEXKIY 3KTO-, SHTOJAEPMOM U ME3OIJIEH.

3.Pa3MHOXKEHME U pPa3BUTHE NPECHOBOAHON THUAPBHL.

4.I1lonmMnoaHbIM U MEAY30MIHBIM TUIIBI CTPOEHUS KUILIEYHOITOJIOCTHBIX.
5.OCHOBHBIE OTJIMYHS B CTPOCHUHU TUAPO- U cIUoOMETY3.

6. OCOOEHHOCTHU CTPOECHUS KOPAJIJIOBBIX MOJIUIIOB.

Jluteparypa

1.®ponosa E.H., llepouna T.B., Muxuna T H. Ilpaktukym no 300y0ruu
0ecrno3BoHOYHBIX — M.: [IpocBemienue, 1985. — C. 52-74.

2.3emukman A.JL. TIpakTukym 1o 300JI0THH OECIO3BOHOYHBIX — M.: Bpiciias
mkona, 1969. — C. 59-84.

3.1BanoB A.B., Ilomaackunn O.U., CrpenkoB A.A. bonbimon NpakTHKyM IO
300/10TUM 0ecrto3BOHOUHBIX — M.: Bricimas mixoma, 1981. - Y. 1. — C. 192-251.
4. Ku3nb xuBotHbIX / [lox pen. JI.A. 3enkeBuya.- M.: [Ipocsemenue, 1968. —
T. 1.-C.223-328.

5.loreas B.A. 3oomorus 6ecno3BoHouHBIX — M.: Breicmas mkoma, 1981. — C.
114-142.

6.Hatamu B.®. 3oomorust 6ecriozBoHouHbIX — M.: IIpocsemienue, 1975. — C.
108-142.



SAHATHUE Ne 4
THUII IIVIOCKHUE YEPBH PLATHELMINTHES
TEMA: OCOBEHHOCTHU CTPOEHNS JIEHTOUYHBIX YEPBEM

Tun 1IoCKME dYepBUM MPEACTABIEH JIBYCTOPOHHECUMMETPUYHBIMU
(OmarepalibHBIMU) KUBOTHBIMH, T.€. UY€pe3 UX TEJIO0 MOXKHO MPOBECTH JIUIIb
OIHY IUIOCKOCTb CHMMETPUH. JIBYCTODOHHSII CHMMETPUS  HAYMHAET
MPOSABIATHCA Y JKUBOTHBIX, UMEIOLIUX TPEXCIOWHOE CTpoeHue. B mpouecce
OHTOT€HE3a y HHUX o0pa3yeTcss He JBa, KaK y KHIIEYHONOJIOCTHBIX, a TpHU
3apOJBIIIEBBIX JIUCTKA. MEXIy SKTOJIEepMOM, o00pa3ylolleld MOKPOBBI, U
DHTONEPMOM, W3 KOTOPOM IIOCTPOECH KHUIIECYHHUK, Y HUX HUMEETCA €lle U
IIPOMEKYTOUHBIM  3apOJBILIEBBIA JIMCTOK - Me3oaepma. Temno wumeer
YIJIMHEHHYIO ()OpMY U CILUTIOLIEHO B CIMHO-OPIOIIHOM HAaIPaBJICHUH.

JIs TITOCKHMX YEpPBEN XApAKTEPHO HAIMYME KOKHO-MYCKYJIBHOTO MEIIKA -
COBOKYITHOCTH JIUTEIUS M HENOCPEACTBEHHO PACIION0KEHHOM II0J HUM
CJIOKHOM CHCTEMBbl MBIIICYHBIX BOJIOKOH (KOJIBLIEBBIE, IPOJOJIbHBIE).
IlepBuyHasg mMOJIOCTh 3amOJIHEHA PBIXJIBIMU KJIETKAMU ME30JE€PMAIIBHOTO
MIPOUCXOXKACHUSA, WM MapeHXuMon. OHa MMEET ONMOPHOE 3HAYEHHE, CIYKUT
MECTOM HAaKOIUIEHUS 3aIACHBIX MUTATEIbHBIX BENIECTB, UTPAET BAJKHYIO POJIb B
mporeccax obOMeHa wu T.0. llumeBapurenbHas CcHUCTEMa COCTOUT W3
AKTOJEPMAIIbHON TIEPEAHEN KUILKH, WA TJIOTKU, U SHTOJEPMAIIbHONU CPEIHEN
KUIIIKK, 3aMKHYTOM cJierno (aHajabHOro OTBepcTusi HeT). KpoBeHOocHas w
IbIXaTeNbHas CUCTEMBI OTCYTCTBYIOT. HepBHas cucremMa COCTOUT M3 MAPHOTO
MO3TOBOI'O TaHIJIMA W UAYIIHUX OT HErOo Ha3aJ HEPBHBIX CTBOJIOB - OCOOEHHO
pa3BUTbl OOKOBBIE M OpIOMIHBIE CTBOJIbI. HepBHBIE CTBOJIBI COEIMHEHBI
nepeMbluKaMy. BrepBble B 3BOJIIOLMU TOSBISIIOTCS OpPraHbl BBIICICHUS -
nporoHe@puauu. OHU TPEACTaBICHbI CHUCTEMOW Pa3BETBIEHHBIX KaHaJbIIEB,
OKAaHUMBAIOIIMXCS B IMApEHXMME OCO0O0M 3Be3q4aTON KIETKOM C IyYKOM
PECHUYEK, U OTKPBIBAIOTCS MOPOWM ISl BBIACICHHUS MPOAYKTOB OOMEHAa BO
BHEIIHIOKO CPELY.

[Inockue yepBH - TepMaPpOIUThI, UX MOJIOBAasi CUCTEMA UMEET JOBOJBHO
CJIO)KHOE€ CTPOECHHME, MOSBISIOTCS OpraHbl, OOECIEUYMBAIOIINE BO3MOXKHOCTb
BHYTPEHHETO  OIUIOJAOTBOpEHMs. Pa3sBurne dYepBed MNPEUMYIIECTBEHHO
MPOUCXOAUT ¢ MeTaMopdo3oMm, pexe - 0e3 Hero. EcTh CBOOOTHOXKHBYIIIHE
YepBU, HO OOJBIIMHCTBO SBJISIETCS] HAPYKHBIMU WJIM BHYTPEHHUMH Mapa3uTaMu
PAa3IMYHBIX KUBOTHBIX U YEJIOBEKA.

Onmcano 0koJio 12 ThIC. INIOCKUX YEPBEW, YaCTh U3 HUX )KUBET B MOPSIX,
IIPECHBIX BOJAX, IIOYBE.

Tunm mIoCKMX 4YepBel BKIKOYAET 5 KIACCOB: PECHUYHBIE YEpPBU
(Turbellaria), cocanpiuka, wim Tpemaronbl (Trematoda), MoHoreHeu



(Monogenoidea), nentounble 4epBu (Cestoda) wu  1ecromooOpadsbie
(Cestodaria).

Llesb paOoThl: U3YYUTh OpPTAHU3AIMI JICHTOUYHBIX YEPBEH B CBSI3U C MX
Mapa3suTUYECKUM 00pa30M KU3HHU.

Teopernueckue cBeICHUs

Tun Plathelminthes - miockue uepBu

Kiacc Cestoda - neHTOUYHBIE UEpBU

Otpsin Cyclophyllidea - nuknodgummmabi
[IpencraBurenu: Taenia solium - CBUHOU conuTep,
Taeniarhynchus saginatus - Obluuii conurep.

Bce neHTOYHBIE YepBH - 3HAOMApPA3UTHL. B MOIOBO3pEIOM COCTOSHUM
IIECTOABI BCTPEUAIOTCS B KHUIIICYHHKE TMO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA,
MOJIOJIbIC CTAJNH IIECTO/ JKUBYT B MOJIOCTH TEJIa U BHYTPH Pa3IMUUSIX OPTaHOB,
KaKk OECITO3BOHOYHBIX, TaK W IT03BOHOYHBIX J>KMBOTHBIX. T€IO COCTOHT H3
TOJIOBKU - CKOJIEKCAa M Pa3IMYHOr0 YHWCJIA YJICHUKOB - MPOTIOTTUM. [ 0oBKa
HECET OpraHbl MPHUKPEIJICHUS, TTOCTPOSHHBIE IO THITY MPHUCOCOK, WM MO THITY
KpIOYKOB (puc. 8).
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Puc. 8 Ckosekchl iectos. A -CBUHOTO cCoJiuTepa; b - Oblubero conurepa;
B - nenrena mupokoro.
1 — npucocku; 2 - Kproubsi; 3 OOTpUH.

3a CKOJIEKCOM ClIeIyeT HEeOOJNbIION OTAEN - IIeiKa, B 00JIaCTH KOTOPOH
ATIIHYPOBABAIOTCS HOBBIE WICHHMKH. llecTonbl 00Magar0T TUMWYHBIM KOXKHO-
MY-CKYJbHBIM MEIIKOM. X TTOKpOBHI (TETYMEHT) OYEHb CXOJIHBI C TAKOBBIMH Y
Tpemaro. OTIMYuTENbHAsT 0COOEHHOCTh MOKPOBOB 1IECTOJI COCTOUT B TOM, UTO
HAa TIOBEPXHOCTH HAPYXHOTO  IMTOIJIA3MAaTHYECKOTO  CIOSI  MMEeTCs
OECUMCIIECHHOE MHOXECTBO BOJIOCKOBUAHBIX BBIPOCTOB (MUKPOTPUXHIL), TO-



BUJIMMOMY UTPAIOIIMUX POJb B Ipoliecce nutanus, [IumesapurenbHas cuctema
OTCYTCTBYET, BCAaCbIBAHME IHUTATEJbHBIX BEIIECTB IMPOUCXOJUT  BCEH
MOBEPXHOCThIO Tena. JlpIXaHWEe JIEHTOYHBIX 4YepBEW aHa’poOHOE, IyTEM
(epMEHTAaTUBHOTO pacIICIUICHHs] TJIMKOreHa. HepBHasg cucrema COCTOMT U3
MapHOTO MO3rOBOr0 Y3Jila W PAa3IMYHOrO KOJIMYECTBA MPOJOJIBHBIX HEPBHBIX
CTBOJIOB (OPTOTOHANIBHOTO THMA). LlecTo bl - repMadpoAUThI, TTOJIOBBIE OPTAHbI
MMEIOT JIOBOJIBHO CIIOKHOE CTPOEHUE M XaAPAKTEPU3YIOTCA IMOBTOPSIEMOCTHIO
BCEro repMapoAUTHOrO anmnapara B Kax a0 nporiortuae (puc. 9).
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Puc. 9 I'epmMadpoauTHBIN Y4I€HUK OBIYBETO COJIUTEPA:

I - maTka; 2 - SUYHUK; 3 - )KEJITOYHUK; 4 - Tenblie Menuca; 5 —
CEeMSIIPUEMHHUK; 6 - BIarajauuie; 7 - mojoBas KJIOAKa; 8 - CCMCHHUKH; 9 -
ceMsBhIHOCAIINM KaHat; 10 - coBoKynuTeNbHbIN opraH; 11 - kaHan
BBIJICJINTEIILHON CUCTEMBI; 12 - monepeyHbli aHACTOMO3 BbIJICJIATEILHON
CUCTEMBI; 13 - HEPBHBIN CTBOL.

My>XCKOW IIOJIOBOW ammapar COCTOUT M3 MHOI'OYMCIIEHHBIX MEJIKUX
CEMEHHUKOB. TOHKHE CEMSIBBIHOCAIINE NPOTOKHM CEMEHHUKOB, COEIUHSIOTCS
BMeCTe M 00pa3yloT OOLMKA CEeMSNpPOBOJ, KOTOPbIA MEPEXOJUT B
CEMSIM3BEPTATENbHBIM KAaHAJI, NPOHU3BIBAIOIINNA COBOKYIUTEIBHBIA OpraH,
MMEIOIINI BUJT MYCKYJIUCTOM TpyOKu. JKeHckas 1mojoBasi cucTeMa COCTOMUT M3
BETBUCTOIO SIMYHUKA, SWUIEBOJA, OOTHIIA, B KOTOPBIM OTKPBIBAETCS MPOTOK
xenarouyHuka. OT ooTMDA OTXOAAT [JBa KaHaja: BIArajyile, KOTOpoe
OTKPBIBACTCs B IIOJIOBYIO KJIOAKy, U MAaTKa; 3aKaHUYMBAKOLIAsCA cierno. Sina
OIUIOJIOTBOPSIFOTCSA B OOTHUIIE: OKPY>KAKOTCSI CKOPJIYIIOM U IEPEBOIATCS B MATKY,
IZI€ MPOXOJAT MEPBYIO YACTh CBOErO pa3BUTHsA. fMla HACTONBKO NEPENOITHSIIOT
MAaTKy, YTO IOCJIEAHSASA CUIIBHO Pa3pacraercs, JaeT OT IIIABHOI'O CTBOJIA MHOTO
OOKOBBIX BETBEM M 3aHUMAET 3HAYUTENIbHYIO 4YacTh ujieHMKa. (OcTralbHble



AJIEMEHTHI TOJIOBOM CHCTEMBI aTpoPupyroTcs. YNeHUKH, B KOTOPBIX OCTaJIaCh
JUIIb CWJIbHO pa3BETBJICHHAs M HaOuTas slllaMd MaTKa, Ha3bIBAIOTCS
"spenbiMu" (puc. 10). Pa3zBuTue y OOJBIIMHCTBA ILECTOJA MPOUCXOAUT CO
CMEHOM XO035€B M HMMEET JIBE OCHOBHbBIC JUYMHOYHBLIC CTajausl: OHKOchepy H

(GuHHY.

Puc. 10 3penble wieHNKH ObIYBEr0 M CBUHOT'O COJIMTEPOB. BuiHa CHIIbHO pa3BeTBIICHHAS 3alI0JHEHHAS HIIAMU MaTKa.

Marepuansl U 000pyioBaHue. /{751 BBINOIHEHHS paO0OThI HYKHO UMETH:
(PMKCUPOBAHHBIX JIEHTOYHBIX YepBel, yaliku [leTpu, npenapoBaibHbIE UTJIbI,
(UIBTPOBaANBHYIO OyMary, MpeIMETHbBIE U TTIOKPOBHBIE CTEKJIA, IOCTOSTHHBIE
IIPENapaThl YIEHUKOB U CKOJIEKCOB COJIUTEPOB, My3€MHBIE IIPENAPaThI
JIEHTOYHBIX YE€PBEM, MUKPOCKOIbI, TAOJIMIIBI.

3aganus

1. BeimucaTte U3 yueOHOU IUTEpaTypbl CUCTEMATUKY OBIUBErO LEMHS, JEHTela
LIMPOKOT0, CBUHOT'O COJIUTEPA.

2. Paccmotrpers moJ OMHOKYJISPOM M 3apUCOBATh IEPEAHMM OTHEN Teja
Oblubero nenHs. Ha pucyHke 00O03HAYWTBH: CKOJIEKC, MPUCOCKH, IIEHKY,
MIEPBbIC WICHUKU CTPOOUJIBI.

3. PaccmoTtperp moj  OMHOKYJISpOM B IPOXOISLIEM CBETE Ipemnapar
repMapoIUTHOTO UJICHHKA OBbIYbErolenHs. 3apucoBarb. Ha pucyHke
OTMETUTh:  CEMEHHUKH,  CEMABBIHOCAIIME  IPOTOKH,  CEMANPOBOJ,
CeMAM3BEpraTesibHbId KaHANl, LUPPYC, >KEITOYHUKH, >KEITOYHBIA MPOTOK,
AWYHUKH, TUIEBOJI, OOTHUII, MaTKYy, TeJblle Menca, Biaraiumiie.



4. PaccMoTpeTh 1o OMHOKYJISIPOM B MPOXOJISIIIIEM CBETE Mpenaparhl 3pesibIX
YJICHHUKOB OBIYBEro IEMHS U JICHTEIa IupoKkoro. 3apucaBaTh. Ha pucynkax
OTMETUTBH: MATKy M OCTATKH MPOTOKOB IMOJIOBOM CUCTEMBI — CEMSIIPOBOJ U
BJIAraJIMIIE.

5. PaccmoTpers 101 MUKPOCKOIIOM SIMIA PA3JIMYHBIX LECTO/.

Bonpocs! 111 caMOKOHTPOJIA

1. Mopdonoruueckue M OUOJOTHUECKUE OCOOCHHOCTH JICHTOUHBIX YEpBEH,
CBSI3aHHBIE C TAPA3UTHU3MOM.

2. XXu3HEeHHBIC IUKJIBI OBIYBETO IEIHS, CBUHHOTO METHS, JICHTEIIa ITHPOKOTO.

3. IIporpeccuBHBIC YEPTHI OpTaHU3AIMU TICPBUYHOIIOJIOCTHBIX YEpPBEU IIO
CPaBHEHHUIO C TUIOCKHUMH YE€PBIMHU.

4. buonorus ackapubl YeJIOBEKa U MEPHI, TPEAYIPEKIAIOITUE 3apaKEHUE €IO.
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SAHATHUE Ne 5

THUII KPYIJIBIE YEPBHA NEMATHELMINTHES

TEMA: Kitacc coOCTBEHHO KpyTJible UepBH. BHelIHee 1 BHyTpEHHEE CTPOEHUE
HEMAaTOoJ Ha IPUMEPE aCKapU/Ipbl.

Tpéxcionusble, JIBYCTOPOHHE-CUMMETPUYHBIE
KABOTHBIE C BBITSHYTBIM B JUIMHY, KPYIJIBIM B
ITOIIEPEYHOM CEYEHUHU  TEJIOM. Nmeercs

IIEpBAYHAA IIOJOCTH TEJa, IPEACTaBIAIOIIA
coOOM IIenuM MEXIy BHYTPEHHUMHU OpraHamu.

[TumeBapuTenpHas cUcTeMa BKJTFOYACT
NEPEHIO, CPEIHIO W 3aJHIOK0  KUIIKY,
TIOCTIC THSISI 3aKaHYMBACTCSI aHaJIbHBIM

orBepctueM. KpoBeHOCHass ©  JpIXarenbHas
CUCTEMBbl OTCYTCBYIOT. Her BblIEIUTENBHOU
CUCTEMBI, JTM00 OHA UMEET NPOTOHEDPUANATBHBIN
TAUN WJIMA TPEACTaBJI€HA BUJIOM3MEHEHHBIMU
KOXXHBIMH  JKEJIE€3aMHU. Hepsnasa  cucrema
IIOCTPOEHA 10 TUILY OPTOrOHA U TECHO CBsA3aHA C
MIOKPOBaMHM, OpraHbl UYYBCTB pPa3BUTHI Ciado.
BOoJIBINIMHCTBO KPYIVIBIX Y€pBEH Pa3AeiIbHOIIOJIbBIE
KUBOTHBIE.

Tun xpyrisie 4epBH BKIIOYACT CIACAYIONINE KIACChl: OPIOXOPECHUYHBIC
(Gastrotricha), HemaTtoasl (Nematoda), kunopunxu (Kinorhyncha), Bosiocatuku
(Nematomorpha) u konoBparku (Rotatoria).

Llenp paOoThl: M3YYUTh BHEIIHEE M BHYTPEHHEE CTPOEHUE KPYIJIBIX

yepBerl Ha IIpuUMepe
[IPEICTAaBUTEISIMU HEMATOL.

CBUHOW ackapuiabl. (O3HAKOMUTBCS C JAPYTUMH

Teopernueckue cCBeICHUs

Tun Nemathelminthes - kpyribie uepBu
Kiacc Nematoda - coOCTBEHHO KpyTJjible UepBU
1.ITonknacc Adenophorea - apenodopen

IIpencraBurenu:

Trichocephalus trichiurus - Biacornas; Trichinella spiralis - Tpuxuna
2. Ilonkmacc Secementea - CELEPHEHTHI

IIpencraBurenu:
Ascaris suum -

CBUHas ackapupja, Ascaris lumbricoides - ackapuaa

yesjoBeyeckas, Enterobius vermicularis - octpuiia.



Ackapuapl - Mapa3uThl KUIICYHUKA Pa3IMYHBIX KUBOTHBIX W YEJIOBEKA.
Teno ux uMeeT yepBeoOpa3Hyr (opMmy, CKaTo Ha KOHIAX, KpPYIJIO€ B
MONIEPEYHOM CEUYCHHH. SICHO BBIpaXKEH II0JOBOM auMopdu3M  (camisl
3HAYUTEJBHO MEHBIIE CaMOK M 3aJHUM KOHEI[ Tejla y HHUX 3aKpyrJ€H Ha
OprolliHyl0 CTOpOHY). Ha mepenHeM KOHIIE TEPMHUHAIBHO PaCIOIOKEHO
potoBoe oTBepcTue. Ha 3amHeM KoHIE, HA OPIOIIHONW CTOPOHE PaCHOJIOKEHO
aHaJibHOe oTBepcTHe (puc. 11).

Puc. 11 ITapa3utnueckue HemaToabl: A -ackapuaa; b ocrpuua; B - Bnacornas; I' — Tpuxuna

CHapy)KI/I HEMATOABbI OACTHI CJIOKHO yC’I’pOCHHOﬁ MHOT'OCJIOMHOU KyTHKyHOﬁ, o1 KOTOpOﬁ HaxXoJuTCA TuIojcpma.
HO}I FPIHOZ[epMOﬁ JIEKUT CIIOM MIPOAOJIBbHBIX MBIIIEYHBIX BOJIOKOH B BUC lIeTI)IpéX MMPOAOJIBHBIX JICHT. HepBI/I‘IHaH
TIOJIOCTD 3aITOJITHEHA KUAKOCTBIO U BBITIOJIHACT OIIOPHYIO (l)yHKHI/IIO, OCYHIECTBJIAI TPAHCIIOPT MUTATCIBHBIX

BCHICCTB U MECPECHOC NPOAYKTOB oOMeHa K OopraHaM BbIACJICHUA.

[MumeBapuTenbHas CUCTEMa TSHETCS BIOJB Tea ackapuasl B (hopMme nmpsiMoit TpyOku. Ha mepeaHeM koHIe Tena
HAXOJHUTCSI POTOBOE OTBEPCTHE, OKPYKCHHOE I'y0aMH. 3a POTOBBIM OTBEPCTHEM HAYMHACTCS KTOAEpPMaIbHAS
MYCKYJIUCTAs TJIOTKA, 32 KOTOPOH CIeAyeT SHTOAepMalIbHas CPENHsS KUIIIKA, HE3aMETHO MepeXosias B KOPOTKYIO
SKTOJIEPMAJIBHYIO 3a/IHIOI0 KUIIKY. 3a/IHsIs KHUIIKAa OTKPHIBAETCS] HA BEHTPAIbHOM CTOPOHE TeJla aHAJIbHBIM

orBepcTHeM (puc. 12).

BrinenuTenbHas cucteMa acKapubl COCTOUT U3 JIByX OOKOBBIX KaHAJIOB,
MPOXOASAIIMX B OOKOBBIX BajMKax TunojepMbl. KaHaiabl HauyMHAIOTCS CIIETIO
0JIM3 3aJIHETO KOHIIA TeJla, HANPABJISIIOTCA BIEPEN M MO3aJM pTa CIUMBAIOTCS B
KOPOTKUMW HEMapHbId KaHajl, OTKPBIBAIOIIMIICS Ha OpIOIIHON CTOpOHE
oTBepcTUEM. Ha BHYTpEHHENM CTOPOHE CTEHKM Tella B IMEPEAHUN 4YaCTH
pPACIIOJIOAKEHBI YeThIpe (parolMTApHbIE KIJIETKH, KOTOPbIE HAKAIUIUBAIOT
HEpacTBOPUMBbIE TPOAYKTHl oOOMeHa. HepBHas cucrema mnpeacTaBiieHa
OKOJIOIJIOTOYHBIM HEPBHBIM KOJBIIOM, OKPYXXAIOLIUM IEPEAHIO0 4acTh
MHAILIEBOAA U OTXOSIIMMHU OT HETO 6 HEPBHBIMU CTBOJIAMH, HAIPABJICHHBIMU K



IepeIHEN M 3aJHEN 4acTsaM Tena. /[Ba HEpBHBIX CTBOJA, MAYLIMX Ha3aa IO
CIIMHHOM M OpIOIIHOW CTOPOHAM, Pa3BUThI CUJIbHEE.

Puc. 12. OOmuii BT BCKPHITOM acKapuIbl.

A - camka: 1 - ry0Osl, 2 - HEpBHOE KOJbILIO, 3 - TJIOTKA, 4 - ¢harouTapHas
KJIETKa, 5 - MUIIeBo, 6 - KUIIKa, 7 - OOKOBAast JIMHUA. § - SHh1eBon, 9 -
Mmatka. 10 - suunuk, 11 - Bnaranuiie; 12 - OproniHoi HEpBHBIN CTBOJ;

b - camern:1 - rnotka, 2 - numieBon, 3 - (arouuTapHas KieTka, 4 - KUIIIKa,
5 - ceMAnpoBoO/I, 6 - CEMEHHHUK. 7 - CEMSIM3BEPraTeIbHbIA KaHA

Hemaroas! pazaenbHononsl. [logoBeie opransl UMEOT GopMy TpyOoOK, y
CaMOK I0JIOBasi CUCTEMA HOCHUT MAapHBIA XapaKTep, a y CaMIlOB — HEMApPHBIN.
[lonoBast cucreMa CaMKU MPEACTaBICHA Y3KUMU HUTEBUIHBIMU SHYHHUKAMU,
MEepPEXOAIIMMU B O0JI€e TOJICThIE SSUIIEBObI, BIIAIAIOIINE B KPYITHBIE TPYOKH -
Matku. OOe MaTKU OTKPBIBAIOTCS B KOPOTKMH Y3KMH KaHall - BJarajuiie,
Mepexo/iAlee B IMOJOBOE OTBEPCTHE HAa OpIOIIHOW CTOpPOHE Tena. Y camua
MMEETCsl OJMH HUTEBUAHBIA CEMEHHHK, KOTOPBIM IMEPEXOIUT B CEMSIIPOBO/I,
BIIQJIAIOIINI B CEMEHHOM My3bIpb. K3aiu OH Cy)XMBaeTcs W MpPEeBpAIACTCA B
TOHKYI0O MYCKYJIHUCTYIO TpPYOKYy - CeMsHU3BEprarelibHbld KaHajl, KOTOpPbIU
BIAJACT B 33aJHIOK0 KHUIIKY. Tyaa K€ CO CIIMHHOW CTOPOHBI OTKPBIBACTCS
MapHasi COBOKYNUTEIbHAs CYMKa, B KOTOPOW HAaxoHATCs JBE CHUKYJIbL. OHHU
BBICOBBIBAIOTCSI CBOMMM KOHIIAMHM 4Ye€pe3 MOPOIIUIY Hapyk y MU CIyXaT B
KauyeCTBE BCIIOMOTAaTENbHBIX OPTAHOB IPU COBOKYIJIEHUH (puc. 13).



Puc. 13 Ilonepeunslit pa3pe3 CaMKU acKapHu bl

| - cIMHHOM HEPBHBIN CTBOJI; 2 - IJIA3MaTUYECKUE OTPOCTKHA MBIIIEYHBIX
KJIETOK; 3 - MBIIIEYHBIC BOJIOKHA; 4 - AMYHUK B MPOJIOJILHOM pa3pese; S -
CTEHKA KUIIEYHUKA; 6 — KyTHKYJIa; 7 - 0OOKOBOW BaJIMK THUIOJEPMBI; & -
BBIJICJIMTEII|bHBIA KaHaM; 9 - SMYHUK B MornepeyHoM paspese; 10 — matka; 11 -
AUIEBOJ MPOAOIBLHOM pa3pese; 12 - OpronrHoil HepBHBINM cTBO; 13 - siileBo B
ITOIIEPEYHOM pa3pese.

Marepuansl 1 obopynoBanue. /{1 BbITONIHEHUST paOOThl HY’KHO UMETh:
(PMKCUPOBAHHBIX ACKapHuJ, MYy3€HHbIE MpenapaTbl NPeACTaBUTEICH KPYIJIbIX
YepBel, NOCTOSHHBIE  Mpenaparbl  MONEPEYHOr0  cpe3a  acKapulpbl,
MpenapoBaibHbIE IPUHAJIEKHOCTH, MUKPOCKOIIbI, TAOJIULIBI.

3aganus

1. BeinucaTte U3 y4eOHOU JIUTEpaTypbl CUCTEMATUKy CBUHOM M 4YE€JIOBEYECKOM
aCKapu/ibl, OCTPULIbI, TPUXUHBI U BJIACOTJIABA.

2. PaccMOTpeTp M 3apHcOBaTh BHEIIHEE CTPOCHUE CAMKH M Camlla CBHUHOU
aCKapu/ibl, OCTPULIBI, BJACOIIaBA U TPUXUHBIL.

3. PaccMoOTpeTh CTPOEHHE BCKPBITHIX CAMKH M Camlla acKapuibl. 3apUCOBAaTh.
Ha PUCYHKE OTMETHUTB: POT, TJIOTKY, MUIIEBOJ, CPEIHUM U 3aJHUN OTIEIIbI
KUIIIEYHUKA, aHyC, (aroluTapHble KJIETKW, OPIOIIHON HEpPBHBIA CTBOJ U
HEPBHOE KOJIbLIO, BJIMKU TUIIOAEPMbI, OOKOBBIEC BBIJICIUTEIbHbBIE KaHAJIbI,



BIArajdille, MAarKy, SWLEBOJ, SUYHUKHA, CEMEHHUK, CEMSIPOBOJ,
ceMsAM3BepraTeIbHbIA KaHa.

4. PaccMOoTpeTh 1MOJ OWMHOKYJISIPOM B MPOXOJAIIEM CBETE Mpernapar
MONEPEYHOro Cpe3a CaMKM ackapuibl. 3apucoBarb. Ha pucyHke OTMETHUTH:
KYTUKYJly, TUIOJIEpPMY U €€ OOKOBbIE BAJIMKH, KaHAJI BBIICIUTEIBHOM
CUCTEMBI, CHOUHOM © OpIOIIHOM HEPBHBIE CTBOJIBI, MYCKYJATypy,
IJIa3MATUYECKUE OTPOCTKH, MATKy, SHMYHUKH, SHLEBOJbI, IEPBUYHYIO
MIOJIOCTh TEJIA.

. PaccMoTperh o MUKPOCKOIIOM U 3apUCOBATH Ailla ACKAPUIBL.

6. PaccMoTperh oA MHKPOCKONOM M 3apUCOBaTh Mpenapar TPUXUHO3HOTO
Msca C UHKAICYJIMPOBAHHBIMU JTUYMHKAMH.

N

Bonpocs! 1y caMOKOHTPOJIA

OCHOBHBIE YEPTHI OPTAHU3ALMY TUIIA IEPBUYHOIIOIOCTHBIX YEPBEU.

Crtpoenue u pu3nosiorust HemaTo] Ha IPUMepPe aCKapUIbI.

Pa3ButHe 1 pa3sMHOXKEHNE HEMATO/I.

DKOJIOTUS U NMaTOr€HHOE 3HAYEHUE HEMATO/I - Tapa3uTOB YEJIOBEKA, JOMAIIIHUX
KUBOTHBIX U CEIbCKOXO03MCTBEHHBIX PACTEHUI

b s
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3AHATHUE Ne 6
THUITI MOJIVIIOCKHA MOLLUSCA
TEMA: MOPO®OJIOTUA U AHATOMM A bPIOXOHOI' X MOJUJIFOCKOB

MoutiocKy, WM MSTKOTENbIE COCTaBISAIOT SCHO
000co0eHHyt0 Tpynny U yxe oonee 100 ner ux
pPacCMaTpUBAIOT KaK OTJEIbHBIA TUI >KUBOTHBIX.
HecmoTtps Ha orpomHoe pazHooOpaszue ¢hopM, Bce
MOJUTFOCKA UMEIOT Psiji XapaKTEPHBIX TOJIBKO IS
HUX MIPU3HAKOB, KOTOpBbIE, BO-TIEPBBIX,
MOAYEPKUBAIOT OOIIIHOCTh U €UHCTBO
IIPOUCXOXKICHUS BCEU ITOU IPYIIIBL, 4 BO-BTOPBIX,
YKa3bIBalOT Ha CBOEOOPA3HBI MYTh €€ SBOJIOLIHH.

MoOOCKM BEAYT CBOE HAYAIO OT KOJBYATHIX YEPBEU. ITO B OCHOBHOM
BOJHBIC )KUBOTHBIE, PEXKE HA3eMHbIE, OUIaTepaibHO-CUMMETpUUHbIE. OJTHAKO Y
YacTM  MOJUIFOCKOB  TE€JIO  CTAHOBUTCA  ACUMMETPUYHBIM  BCIIEICTBUE
CBOEOOpPA3HOro CMEUIEHUs OPraHoB. Teno MOJUTIOCKOB HECETMEHTHPOBAHHOE,
JUIIb Y psfa  HUBMIKAX  [PEJCTaBUTENCd ATOr0 THUIA  KUBOTHBIX
OOHApYKUBAIOTCS HEKOTOPbIEC TPU3HAKU METAMEPUH.

Mommtockd - BTOPUYHO-TIOJIOCTHBIE KUBOTHBIE C HEMETaMEpPHBIM
OCTaTOYHBIM  LEJIOMOM,  TPEJICTABICHHbIM Yy  OoONbIIMHCTBA  (popM
OKOJIOCEPAEUYHON CYMKOM (IIepuKapIMeM) U MOJIOCThIO TOHA. Bee mpomexxyTku
MEXy OpraHaMu 3arOJHEHbI COCIMHUTEIbHON TKAHbIO.

Teno cocTouT M3 Tpex OTIEIOB - FOJIOBBI, TYJIOBHUIA U HOTH. TynoBuiie
4acTO pa3pacTaeTcsi Ha CIHUHHYIO CTOPOHY M HMMEET BHJl TaK Ha3bIBAEMOTO
BHYTPEHHOCTHOrO Memika. Hora mnpeactaBiser MYyCKYJIHCTBIM HEMapHBIMA
BBIPOCT OpIOIIHOM CTEHKU Tela W CIYXUT sl JBWKeHus. OcCHOBaHUE
TYJIOBUIIIA OKPYXEHO OOJBIION KOXHOW CKJIAQAKOM — MaHTher. Mexay
MaHTHUEWN U TEJIOM HaXOJUTCS MaHTUHHAA MOJIOCTh, B KOTOPOM pacIoiararoTcs:
&KaOpbl, HEKOTOPHIE OPTraHbl YyBCTB, U B KOTOPYIO OTKPBIBAIOTCS OTBEPCTHUS
3aJIHEM KHILIKK, TOYEK M TOJIOBOro ammapara. MaHTus, Kak MpaBuUIo,
MPOAYLUUPYET 3AIIUTHYIO PAKOBUMHY (LEIbHYI0 WM JBYCTBOPYATYIO, WIIU
COCTOSIIITYIO U3 HECKOJIBKUX IJIACTUHOK).

Y MHOTMX MOJUIFOCKOB B TJIOTKE CYILIECTBYET TepKa (pajayiia), ciayKaias
IUTsL pa3MenbyeHus nuim. KpoBeHOCHas cucTeMa MOJUTIOCKOB HE 3aMKHYTA, T.€.
4acTh CBOETO MYTH KPOBb MPOXOJUT MO CHCTEME HE O(POPMIIEHHBIX B COCYJIbI
JJAKYH W CHHYCOB, HO UMEETCS CIOKHOE CEp/Ile, COCTOSIICE U3 KEITyJouKa U
npeacepanii. OpraHamMu AbIXaHUS CIY>KaT MEPBUYHBIE )KaOpbI - KTEHUAUH, A Y
Ha3eMHBIX OPIOXOHOTHX pa3BUBAeTcCs Jerkoe. HepBHas cucrema pa3opocaHHO -
y3JI0Basi ¢ HECKOJIbKUMHU TapaMu TaHIJIMEB, COSAUHSIOIIMMHUCST MEXAY COO0M



KOHHEKTUBAMHM W KOMHUCCYpPaMHU, Y HU3IIUX OHA COCTOUT M3 OKOJIOTJIOTOYHOIO
KOJIbIIa U YETHIPEX MPOJ0JIbHBIX CTBOJIOB. Pa3BUTHE MOJUTFOCKOB MPOUCXOJIUT C
00pa30BaHUEM JIMUUHKU - TPOXO(DOPHI y HU3MINX, Y OOJBIIMHCTBA KUBOTHBIX
JIMYMHKA HOCUT Ha3BaHUE MapyCHUKa (Beaurepa).

Twun mommrocku HacuuThiBaeT okoJio 130 000 BuaoB. BONBIIMHCTBO
MOJUTFOCKOB - MOPCKHE BHU/IbI, HO HEKOTOPBIE )KUBYT B IPECHBIX BOJOEMAX U Ha
cyie (0OCOOEHHO OpPIOXOHOTHE).

Llenp pa®OThI: U3yYUTh BHEIIHEE W BHYTPEHHEE CTPOEHUE OPIOXOHOTHX
MOJUTKFOCKOB Ha PUMEPE BUHOTPAJHOMN YJIUTKHU WM MTPYAOBHUKA.

TeopeTnueckue cCBENEHUSL.

Tun Mollusca - mostrocku
[I/Tun Conchifera - pakoBHHHBIE

Kiacec Gastropoda - OproxoHorue

[1/xnacc Pulmonata - merounsie

[IpencraBurens Helix pomatia - BUHOTrpaaHas ylnuTKa,
Lymnaea stagnalis - npy1oBUK OOBIKHOBEHHBI.

bproxoHorue, wiaM yJauTKH, - CaMblil OOraThlil MPEeACTaBUTEISAMU Kiacc
MOJUTIOCKOB — 90 000 BumoB. Pa3sMepsl ux M3MeHSIIOTCA OT 2-3 MM. 10 60 cM.
dopma Tena OPIOXOHOTHMX BechbMa pazHooOpasHa. IIpu momormu cokpalieHuit
HOTM JKMBOTHOE€ MEIJIEHHO M IUIaBHO I[epeMelaerca 1o cyocrpary. B
3aBUCHMOCTH OT 00pa3a *U3HU OHa MOXKET UMETh pa3inyHble MOAU(UKAIUY.
Kimacc  OproxoHorumx  BKIHOUAaeT 3  TOJKJIAacca;  NepeaHekaOepHbIe
(Prosobranchia), 3agnexadepnbie (Opisthobranchia) u nerounsie (Pulmonata).
Teno BHUHOrpaZHOM YIWTKU 3aKIIOUEHO B CKIAJKy MaHTHH, KOTOpas

BBIJICJISIET PAaKOBUHY, 3aKPyYECHHYIO CHupaibHO. Ha HavambHOM KOHIIE
PaKOBHMHA CJIETIO 3aMKHYTa - 3TO €€ BEpIIMHA, a Ha JPYIOM €€ KOHIIE UMEETCs
OTBEPCTHE - YCThE, YEPE3 KOTOPOE BUAHBI FOJIOBA U HOTA KUBOTHOTO. PakoBuHa
COCTOUT M3 TOHKOT'O HAPY>KHOT'O CJI0S OPraHUYECKOr0 BEUIECTBA, MOl KOTOPHIM
aexut ¢GapdopoBbIii  CIOM, a HHOrJa eHe MMEETCS MepaamMyTPOBBIM
BHYTPEHHHUI ci0M. TBepaas pakOBUHA MOCTPOEHA B OCHOBHOM M3 YIJIEKUCIION
W3BECTH, 100BIBAEMOUN MOJUTIOCKAMU U3 BOABI M MUIIH (puc. 14).

["onoBa xopoIio pa3BuTa, Ha €€ OPIOIIHON CTOPOHE UMEETCS POT, a Ha

CIIMHHOW - 2 TIaphl Wynajien u napa riaas. [lpu Hanmuuum nsyx nap mynasier,

MepeHUE CIIYKUT JUIsl OCA3aHUs, a Ha 3aJHUX pa3Melarorcs riaaza. Hora

MPEACTABISAET MYCKYJIMCTHIA OPIOIIHOM BBIPOCT C IJIOCKOM MOJ3aTeIbHON

MOJOIIBOM.



Puc. 14 Bremnunii BU1 BUHOTPAIHOW YIUTKHU

| - BepiIMHA paKOBUHBI; 2 - PAKOBUHA; 3 - HOT'a; 4 - ITOJIOBOE OTBEPCTHE; S -
ryOHoe miynanele; 6 - poTOBO€ OTBEPCTHUE; 7 - TOJIOBA; & - TJIA3HOE
mynanbsle; 9 - rnas; 10 - kpat ManTuu; 11 - nprxarenbHoe oTBEpCTHE; 12 -
aHaJbHOE OTBEPCTHE

IIpu noMo1M COKpaleHu HOTY )KUBOTHOE MEJIEHHO U IUIABHO IMOJI3AET 110
cyoctparty. TynoBulie BelJIa€TCs HAJl HOrOM BUJE OOJIBIIOro OoJiee Uiu
MEHEE CIUPAJIbHO 3aKPYUYEHHOr 0 Melka. Ha TysoBuIle uMeeTcss MaHTUHAs
CKJIAJIKa, ITOJ] KOTOPOW HaXOJNUTCSI MAHTUWHAS MTOJIOCTh C PACIOJIOKEHHBIM B
HENM MAHTUMHBIM KOMIUIEKCOM OPTaHOB.

[InmeBapuTenbHas CUCTEMA  HAYMHAETCA  POTOBBIM  OTBEPCTHEM,
BEAYIIMM B POTOBYIO MOJIOCTh, 32 KOTOpPOHU cieayer riortka. Ha nHe riotku
MMEETCS MYCKYJHCTBIM SI3bIK, TOKPBITBIM TOHKOW KYTHKYJIOW W HECYIIHU
TBEpJble 3yOILlbl, PACIIOJIOKEHHBIE TONEPEUYHBIMU psAlaMH. B  TIOTKY
OTKPBIBAIOTCS TPOTOKH CIIOHHBIX JKele3. 3a TJIOTKOM CIEeAyeT MHILEBOJ,
pacCIIUPAIONIUMNACS B JJIMHHBIA OOBEMHCTBHIM 300, KOTOPBIA IOCTENEHHO
MEPEXOAUT B KOPOTKUM 3aJHUM OTIEN NuUlleBoaa. PoToBas MmoJyiocTh, IIIOTKA,
MUIIEBOJ U 300 COCTaBIIIOT OTHAEJbI MEPEAHEN IKTOACPMAIbHON KHUIIKU. 3a
ITHAILIEBOIOM CIIEIYET KENYJI0K, B KOTOPBIM BIIAJAOT IPOTOKHU NeyeHHU. [leueHpb
OpIOXOHOTMX OOBEMHUCTA M COCTOUT W3 MHOTOYHMCIICHHBIX JOJEK, MPOTOKHU
KOTOpPBIX COEIMHSIOTCS BMECTE, a 3aTeM BIAAarwT B XenyaokK. [ledeHb
MOJUIFOCKOB SIBJIIETCSI MECTOM 3alacaHus NUTATEJNbHBIX BEIIECTB, 00JiagaeT
CIIOCOOHOCTBHIO K BCAchbiBaHUIO MUIIHA. CEKpeT MEeYEeHU PacTBOPSIET YIIIEBOJBI.
3a KEIyIKOM CJIEAYeT TOHKas KHWIIKa, NEPEXOonsmias B 3aJHIOK0, KOTOopas
3aKAaHYMBAETCS AaHAJIbHBIM OTBEPCTUEM.

OpranoM JpIXaHUsI BAHOTPAIHOW YIMTKH SBIIOTCA JieTkue. Kpaii
MAaHTHUH CPACTAETCS C TEJIOM, U MAHTHUITHAS MTOJIOCTh COOOIIAETCS C BHEIIHEH
CpeJIoM TOJIBKO YEPE3 AbIXATEILHOE OTBEPCTHE. B CTEHKE MAaHTUIHOMN



MOJIOCTH HAXOAATCS OOMJIBLHBIE Pa3BETBIICHHS MPUHOCSIINX M BEIHOCSIIMX
KPOBEHOCHBIX COCYJI0B (puc. 15).

Puc. 15 Bunorpaanas ynutka. Helix pomatia. JIErounasi mojiocTh BCKpbITA,
MaHTHs OTBEPHYTA B IIPABYIO CTOPOHY. BUJ CO CIMHHOW CTOPOHBI.

1 - ronoBa; 2 - ryOHOE IIynayiblie; 3 - rIa3HOe IIynajblie; 4 - HOra; 5 - Kpaii
MaHTuUM; 6 - Kpad paspe3a MaHTUW; / - OHO MaHTUWHOW IMOJOCTH; &8 -
nepukapauit; 9 - xenynouek; 10 - nmpencepaue; 11 - mouka; 12 - nmepBUYHBIM
MOYETOUHMK; 13 - manTHs; 14 - n€rouynas BeHa; 15 - BTOpUYHBIA MOYETOYHUK;
16 - nmpsimas kumka; 17 - nérounslie cocyasl; 18 - HApYKHOE OTBEPCTUE TIOYUKHU;
19 - anampHOe otBepctme; 20 - npIxarenbHOE OTBepcTHe; 21 - mosioBoe
OTBEPCTHE

KpoBeHocHast cucreMa OpIOXOHOTMX MOJUIIOCKOB HE3aMKHyTash U
MpeACTaBiIeHa CepaIeM, KPOBEHOCHBIMU COCYAaMU U cucTeMon JiakyH. Cepaue
COCTOUT M3 KEJIyA0UKa U JIeBoro npeacepaus. Kposp vaiiie Bcero 6ecuBeTHa u
COJICP>KUT aMEOOIUTHI.

BoigenuTenbHas cucTeMa BUHOTPAAHOW YIMTKUA MPEACTaBIE€HA OJHOU
II0YKOM, OTKPBIBAIOILIECHCS BOPOHKOM B IEPUKAPAUAIBHYIO IOJIOCTh. B mouky
OCMOTHYECKH TMOCTYMAOT MPOAYKTHI paclajia, a 3aTeM 4Yepe3 BbIIEIUTEIbHBIMI
KaHaJl yAQISIOTCA HAPYXKY.

HepBHas cucrema y OpHOXOHOTMX pa30pOCaHO-y3JIOBOTO THIIA H
MpeAcTaBieHa S5-10 TapaMd TaHIJIMEB: 1. IlepeOpanbHble /rOJIOBHBIE/
PACIIOJIOAKEHBI B TOJIOBE MO/ TJIOTKOM, OT HUX HEPBBI OTXOJIAT K T'OJIOBE, IJa3aM,
mrynaibiaM. 2. IlneBpanbHble /MaHTUIHBIE/ CHAOXKAalOT HEpPBAMHU MaHTHIO. 3.



[lemanpHble /HOXKHBIE/ PACIIONIOXKEHBI B HOT€ U HWHHEPBHUPYIOT MYCKYJIaTypy
Horu. 4. llapueTtasibHble WHHEPBUPYIOT KTEHUAMM U ocppamuu. 5.
Bucnepanbable HMHHEPBUPYIOT BHYTpPEHHUE oOpranbl. Kpome »3Tux nsTu
TaHIJIMEB B TOJIOBE HMMEETCS €lle Iapa HeOONbIINX OyKadbHBIX TaHTJIUEB
WHHEPBUPYIOLIUX TJIOTKY, TUIIEBOJ, XKETYIOK.

[TonoBas crcrema BUHOTPaJAHOW YIUTKH MpeACTaBiIeHa repMadpoauTHON
KeJIe30l, OT KOTOpOM OTXOAMT OOWUKA TrepMappOIUTHBIA  MPOTOK,
MPUHUMAIOIINI B ceOsl BBIBOJHOW KaHa OCOOOM OeskoBOM »kenesbl. [lanee
oOLIMK MPOTOK pa3leisieTcss Ha JBa CaMOCTOSTEIbHBIX KaHama; sMIeBod U
Oonee TOHKUK ceManpoBod. CeMAnpoBOA MEPEXOAUT B  MYCKYJIHUCTBIMI
COBOKYIUTEIBHBIN OpraH, KOTOPbIA OTKPBIBAETCS HAPYKY MYKCKUM IOJOBBIM
oTBepcTHEM. SAHEBOI COEIMHEH C TOJICTOM KOPOTKOM TPYOKOM - BIarajviieM,
OTKPBIBAIOIIMMCSI HapyKy IIOJOBBIM OTBEPCTMEM. BoO Biaramuime BHagaroT
MPOTOKU "MaJIbIIEBUAHBIX >KeJie3", mMpoToK W3 'Melika J0OO0BHOW CTpesbl" U
KaHaJl CEeMAIpPUEMHHKA. MyKCKOE€ M KEHCKOE IIOJIOBBIE OTBEPCTHUS JIEKAT
MOOJIM30CTH JPYr OT Jpyra B OOIIEH TMOJOBOM KJ0aKe, OTKPBIBAIOIIEHCS
OTBEepCTHEM HapyxXy. OIUIOIOTBOPEHHE y BUHOTPATHOM YJIUTKH BHYTPEHHEE.
Pa3Burtue npsmoe u NpoTeKaeT BHYTPH SHULEBON 000JIOUKH.

BO3HUKHOBEHHE aCHUMMETPUHM MPOUCXOAMUT CIEAYIOIHMM 00pa3oM: Ha
OINPENIETIEHHON CTa U Pa3BUTHUS HAOJIIOIAETCSI CBOEOOpa3HOE NEPEKPYUNBAHUE
TE€Ja, B PE3yJIbTaTE KOTOPOTO AHAIBHOE OTBEPCTUE OKA3bIBAETCSA HAJ T'OJOBOM.
[Tocneayromuii pocT MPOUCXOAUT HA JOP3aIbHON (CIMHHOW) CTOPOHE, OOBIYHO
c o0pa3oBaHMEM CHUpPaAJIbHOrO 3aBUTKA. B pe3ynprare 3TOro 3akpyyrMBaHUS
IPOCTPAHCTBO BHYTPHU TEJIA OTPAHUYMBACTCS M MHOTHE OpPraHbl YTPadyMBalOT
JIBYCTOPOHHIOIO CHUMMETpUI0. B CBsS3M C mojzapmuM  o0pa3oM  KHU3HU
MOJUTFOCKOB TTPOMCXOJIUT YBEIIMYEHHWE HOTHM W 00beMa PaKOBHHBI, KyAa MpHU
ONACHOCTHU BTATMBAIOTCS T'OJIOBA U HOT'a.

bproxoHorne MOJUTIOCKM —SIBJIAIOTCS TUIIEH Uit Oojiee  KPYIHBIX
KUBOTHBIX. Cpelu HUX €CTh CheJOOHBIE, HANMPUMEpP BHUHOIPA/HAS YIIMTKA,
pazBoaumas Bo @paniuu. Mcnonb3yloTcss B MUILY MOPCKUE BUJIBI - TpyOad,
OeperoBas yJlIMTKa M HEKOTOpbIe Jpyrue. M3 pakoBHH HEKOTOPBIX MOPCKHX
OpIOXOHOTMX JEJAaI0T pa3JIMYHbIE YKpalleHus, Oe3[eNylIKH, ITyrOBUIIbL.
Mopckure pakoBUHBI, IIaBHBIM 00pa3oM KaypH, BIUIOTH /10 Hayana XX Beka
CIYKHWJIM Y HEKOTOPBIX HapOJAOB pa3MEHHON MOHETOMU.

Civ3HM 4YaCTUYHO WJIM TOJHOCTBIO YTPAaTWUIM PAKOBUHY, OHH BPEIAT
OrOpOAHBIM KylnbTypam. Kpome TOro, OHM - NPOMEXKYTOYHBIE XO35€BA
JAHLIETOBUJIHOTO COCaJbIIMKa, HEKOTOPBIX JICHTOYHBIX 4YEpBEM H psAaa
HemaroJ. [IpynoBUKM U OUTHUHHMM - TPOMEXKYTOUYHBIE XO035I€BA COCAJIBIIUKOB.
BuHorpannas ynuTka BpeIUT OCagKaM BUHOTPAa.

Marepuansl U obopyaoBanue. /s BbioaHEHUsE pabOThl HY’)KHO UMETH:
npenaparbl (UKCUPOBAHHBIX MOJUIFOCKOB, IYCThIE€ PAKOBUHBI, CTEKIISIHHYIO



MJACTUHKY, TIMHIIETHI, IpPEenapoBaJbHBIC WIJIBI, OyJaBKH,, JI€3BUSA, JYIIHI,
TaOJIALIBL.

3ajanus

1. BeimucaTte U3 yueOHOM JTUTEPATYPhl CUCTEMATUKY BUHOTPAIHON YIUTKA
U MIPYJIOBUKA OOBIKHOBEHHOTO.

2. PaccMoOTpeTs M 3apucOoBaTh CTPOCHUE PAKOBUHBI BUHOIPAJAHOW YIUTKHU
WM TpPYJOBUKA OOBIKHOBEHHOro. Ha pucyHke OTMETUTB: YCThE,
BEPILIVHY, CIIUPAIBHO 3aBUTYIO PAKOBHHY.

3. Paccmotpers M 3apucoBaTh BHEIIHWM BHJ BUHOTIpAaaHOW ynuTku. Ha
pUCYHKE OTMETUTH: TOJIOBY, UIyNnajblia, Ija3a, poOT, IOJIOBOE U
IBIXaTEIbHOE OTBEPCTHUSL, HOTY.

4. Hcnonp3ys BHaXHBIE Npenaparbl YJIUTKH CO BCKPBITOM MAaHTHUMHON
IOJIOCTBIO M NEPUKAPJIMEM, & TAKKE CXEMY B NPAKTUKyME, U3Y4YUTh U
3apucoBaTh OpraHbl MAaHTMWHOW NOJOCTH. Ha pHUCYHKE OTMETUTH:
OKOJIOCEPJACUHYIO IIOJIOCTh, XKEIYIOYeK cepAaua, Ipeiacepaue, IOoYKy,
MAaHTHIO, JIETOYHYIO BEHY, IPOTOK IEYEHH, 3aHIOI0 KUIIKY, JETOYHBIE
KPOBEHOCHBIE  COCYIBI, BBIBOJJHOE OTBEPCTHE TOYKH, AaHAJIBHOE
OTBEPCTHE.

5. Wcnonb3ys BIaXHBIA Tpenapar YJIUTKH C BCKPBITBIM BHYTPHHOCHBIM
MEIIIKOM M CXE€MY CTPOCHHS YJIUTKH B MPAKTUKYME, U3YYUTh CTPOCHUE
YIUTKH. 3apucoBaTh. Ha puCyHKe OTMETHUTh: IJI0TKY, UIIEBO/I, TPOTOKU
CIIIOHHBIX JKeJie3, 300, JKEIYJIOK, Me4YE€Hb, MPAMYIO KHIIKY, aHYC,
repMadpoIMTHYIO KeJe3y, OCJIKOBYIO JKeJle3y, CEMSISTUIICTPOBO/I, MEIIOK
MeHuca, Oud, MOJOBYIO KJIOAKY, Bjarajidiile, MEIIOK JIFOOOBHBIX CTPEIl,
MaJIbIICBU/IHBIC KEJIe3bl, SUIEBO/I, CEMSIIIPUEMHUK, KaHaJ
CEMANPUEMHHKA, HAATJIOTOYHBINA TaHTJIUH.

Bonpocs! Jutst caMOKOHTPOJIS

1. OcobeHHOCTH OpraHHU3alui OPIOXOHOTMX MOJUIFOCKOB, CBSI3AHHBIE C UX
AKOJIOTUEN U TUTAHUEM.

2. CtpoeHue U COCTaB PAaKOBUHBI.

3. OTpakeHHe acCUMETpPUU Tejla y OpPIOXOHOTMX Ha CTPOEHUU HEPBHOM,
KPOBEHOCHOM, BBIJACIUTEIbHOM, MABIXaTEIbHOW W JAPYIUX CHUCTEM
OpraHoB.

4. CtpoeHust MOJIOBOM CUCTEMBI U OCOOCHHOCTH PA3MHOKEHUS U PA3BUTHUS
OpIOXOHOTMX MOJIITIOCKOB.



5. PacnpocTpaHeHue 1 3KOJ0THsI OPIOXOHOTUX MOJUTFOCKOB.
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SAHATHUE Ne 7
TUITI YIEHUCTOHOI'ME ARTHROPODA

TEMA: BHeniHee 1 BHYTPEHHEE CTPOCHUE PAaKOOOPa3HBIX HA MPUMEPE PEUHOTO
paka

Cpenn Bcex rpynn OECrO3BOHOYHBIX >KHMBOTHBIX
TUIl YJIEHUCTOHOTHX BBIACISIETCS HaWOOJIBIINM
pa3HOOOpa3ueM MPUCHOCOOJIEHUH K  CaMbIM
Pa3JIMYHBIM YCIIOBHSIM CYILIECTBOBaHUS,
M3YMUTEIIbHBIM OOrarcTBOM (OPM U OTPOMHBIM
YUCJIOM BHUJOB.

UJIEeHUCTOHOTHE - 3TO JIBYCTOPOHHECUMMETPUYHBIE CEIrMEHTHUPOBAHHBIC
KUBOTHBIE. M mpucyiia rerepoHOMHOCTh CerMeHTalus. ['pynmbl CXOIHBIX
CErMEHTOB BBIJIECTSIOTCS B OCOOBIE OTIENbI Tela, WM Tarmel. Yarmie Bcero
pa3MyaroT TpPU TarMbel: TOJOBY, TIpyAb U Optomko. Koneunoctu
YICHUCTOHOTUX TMOJBM)XHO COEIMHSIIOTCA C TEJIOM IPHU MOMOIIU CYCTaBOB U
COCTOSIT U3 HECKOJbKHX YICHUKOB. T€J0 YIEHUCTOHOTMX MOKPBITO TUIOTHOM U
MIPOYHON XUTUHOBOM KYTHUKYJIOM, 0O0pa3yrolleil HapyKHbId ckener. BBumy
ATOr0 POCT KUBOTHOT'O COIMPOBOKIAECTCA JIMHBKAMU, BO BPEMsI KOTOPBIX cTapas
KYTUKYJIa OTCTaeT OT TeJia, a KOXKHBIM AMUTEIUEM BBIACIISIETCS HOBAsl, OYEHb
MArkKasi KyTukyjia. B TOT KOpOTKuI mepuoj, MOKa HOBas KyTHUKYyJa MSrKa, U
MIPOUCXOAUT YBEJIMYEHUE pa3MepoB Tena. MycKynarypa UJIE€HUCTOHOTHUX
MpEACTaBICHA OTACIbHBIMH MBIIIEYHBIMU ITYYKAMH - MBIIIIAMH, KOTOpPbIE
MMEIOT TONEPEYHOII0N0CaTYI0 CTPYKTYpy. lloocTh Tena y HMX cmeniaHHas,
WJIM MUKCOLIENb, TAK KaK BO BpeEMs SMOPHUOHAILHOTO Pa3BUTHS B OOJIBIIMHCTBE
CJIy4aeB 3aKJIa/IbIBA€TCSI CETMEHTUPOBAHHBIN 11€JI0M, HO B TIOCJIEICTBUM CTEHKH
LETOMUYECKHUX MEIIKOB Pa3pylIaloTCs, U IEJIOMUYECKUE MOJOCTH CIMBAKOTCS
KaKk Jpyr C JpyroM, TaKk M C OCTaTKaMW MEPBUYHOM TIOJIOCTH TeJa.
[IuieBapuTenbHas CHCTEMa YIEHHCTOHOTMX COCTOMT M3 TpeX OTHEJOB -
TepeaHeEn, CpeHeN 1 3aiHer KUIoK. C pa3HbIMU OTAEIaMH KHUIIIEYHOTO TPAKTa
CBSI3aHBl  JKEJIE3bl,  CEKPETUPYIOUIME  MUIIEBAPUTENIbHbIE  (DEPMEHTBHI.
UneHucToHorue o01agar0T HE3aMKHYTOM KPOBEHOCHOM CHCTEMOM, COCTOSIIICH
U3 [EHTPAIBHOr0 MYJbCUPYIOLIErO0 OpraHa - Cep/illa U IrIaBHbIX KPOBEHOCHBIX
COCYJIOB /aopTa W apTepuu/, U3 KOTOPBHIX reMojiuMda HU3JIUBACTCS B MOJOCThH
T€Ja U OMBIBAET BHYTPEHHHE oOpraHbl. OpraHbl AbIXaHUS Pa3HOOOpA3HBI. Y
BOAHBIX MPEACTaBUTEIECH - 3TO XaOpbl, Y HA3€MHBIX - JIETKUE U Tpaxeu.
HepBHas cucrema COCTOMT M3 MapHOrO TOJIOBHOTO MO3Ta, OKOJOTJIOTOYHBIX
KOHHEKTUBOB M OpIOIIHOM HEPBHOW IeNOYKU. ['0JOBHOM MO3r OoJiblien
YacThI0O COCTOMT W3 TpeX OTJAENIOB - IpoTolepedpyMma, Aeitouepedpyma u
TpuToliepeOpyma. OpraHbl BbIIEIEHUS MPEICTABICHBl BUAOU3MEHEHHBIMU



[eIOMOIyKTaMH.  UJIGHHCTOHOTHE, KakK  MPaBWJIO,  Pa3AesIbHOIIOJNEI,
Pa3MHOKAIOTCS TOJIBKO MOJIOBBIM ITYTEM.

Tun Arthropoda mnogpasnensercs Ha 4 TOATHIA: KaOPOJBIIIAIIUE
/Branchiate/, XEJIUIEPOBbIC /Chelicerata/, TPUIOOUTOOOPA3HBIC
/Tpilobitomorpha/ u Tpaxeitnbie /Tracheata/.

Llenp  pabGorel: HM3yunTh BHEIIHEE CTPOEHUE PEUYHOrO  pPakKa;
pPacloJIO)KEHHE M CTPOCHHE KOHEYHOCTEH TOJIOBOTPYyIM M Opromika.
Paccmotpers  cTpoeHME — NUIIEBAPUTEIIBHOM, HEPBHOW,  JABIXATEIBHOW,
BBIJICJIMTEILHON U TIOJIOBOM CUCTEM Ha BCKPBITOM PEYHOM PakKe.

Teopernueckue cBeICHU

Tun Arthropoda - uneHucroHorue

Kiacc Crustacea - pakooOpa3Hbie

[logknacc Malacostraca - BwICIIME paku

Otpsin Decapoda - pecsituHorue
IIpencraBurens Astacus astacus - MIAPOKOJAIBIA PakK,
Astacus leptodactylus - y3konamsliii pax.

Teno peyHoro paka BKJIIOYAET TPU OTHAEJA: TOJIOBY, TPyAb U OpPIOLIKO.
I'osioBHOM OTAEN paka COCTOUT U3 AKPOHA C XOPOILLIO pa3BUTHIMU AHTECHHYJIAMU
U YETBIPEX CErMEHTOB, KaXK/IbIil U3 KOTOPBIX HECET MO Mape KOHEYHOCTE. DTO
AHTEHHBI, MAaHIUOYJbl U JBE Mapbl MAKCWIJI. AHTEHHBI 3TO OpPTaHbl OCSA3aHUS,
OOOHSHUSI U XMMHUYECKOrOo 4yBCTBA. MaHAMOyNbl WIM BaJIbl CIY)KAT IS
MEpeTUpaHusl M pa3KeBbIBaHUS WM. HIbKHME 4YemoCTH WM MAaKCUJUIbI
coepmatoT ot 120 go 200 B3MaxoB B MHHYTY Onarojgaps uemy
OCYILIECTBIIICTCSI CMEHA BOJIBI B skaOepHOU moJioctu (puc. 16).

I'pynHOil oTnmen paka COCTOUT M3 BOCBMHM CEIMEHTOB. TpHU IEpeIHUuX
IPYIHBIX CErMEHTA CpPACTAKOTCS C TOJOBOM, MX KOHEYHOCTH IIPEBPAIICHBI B
HOTOYETIOCTA. HOrowemrocTn BBINOMHAKOT —pa3iidyHble (QYHKUMUA: OHU
OILLYNIBIBAIOT U YAEPKUBAIOT IMHUIIY, C UX K€ IMOMOMIbIO MUIA MOJIHOCUTCA KO
pTy. BTopas u 0coO€HHO TpeThbs Mapa HOTOYETIOCTEH CHIIbHO Pa3BHUTHI
SNUIIOAUTHI CIIy’)KaT OpraHaMM JAbIxaHus - jkaOpamu. OcTajibHbIE MATH IAp
IPYIHBIX HOI CIyXar i noij3anus. [lepenHue HOrM ciykar g 3axBara
MUY, TTO3TOMY KOHEIl HOT TpeoOpa30BaH B MOIIHBIE KIICIIIHHU.
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Puc. 16 Peunoii pak co CHMHHOW CTOPOHBI.

1 - pocTtpy™m; 2 - anTeHHyJa; 3 - aHTeHHA; 4 - (aceTOUYHbIN ra3; 5 - KICHIHsS
MepBOM Mapbl XOAWIBHBIX HOT; 6 - XOAWIbHBIE HOTH;, 7 - Kapamakc; 8
3aThUIOYHAsA Oopo3aa; 9 — xabepHo-cepieunbie 0opo3nbl; 10 - Opromiko; 11 -
TJIABATEJIbHBIE TNIACTUHKY; 12 - TETbCOH

bproko COCTOMT W3 IMIECTH CErMEHTOB M 3aKAHYMBAETCS TEIbCOHOM.
OHO Hecer mecTh map KoOHe4HOCTeW. IlepBble naBE mapbl KOHEYHOCTEW
Pa3IMYAOTCS Y CaMIla U CaMKH, KaK IO CTPOEHUI0, TaK U MO (DYHKIIUH.

Y camku mepBas mapa peaylypoBaHa, BTOpasl - TUIMYHO IJIaBATEIbHAS
HOXKa. Y CaMIlOB U3 MEPBBIX JABYX Map OPIOIIHBIX KOHEYHOCTEH 00pa3oBaH
KONYJISITUBHBIA amnmapar. TpeThsi, 4YeTBepTas M IATas Mapbl COXPaHWIH
CTPOCHHUE, TUIMYHOE I PACIICIUICHHONM HOXKMU pakoB. llocimenHsas mnapa
KOHEYHOCTEM mpeAcTaBieHa yponoaaMu. KoHEYHOCTHM pedHOro paka
MPE/ICTABJICHBI HA PUCYHKE 17.

[InmeBapuTenbHas CUCTEMa PEYHOTO paKa HAYMHAETCS PTOM, KOTOPBIM
BEJECT, B KOPOTKHUM IHILIEBOM, NEPEXOISAIUN B KeINyaoK. [IumeBon u xemynok
00pa3yloT HKTOJIEPMAJIBHYIO MEpPEeAHIO KHUIIKY. Jlajee ciemyeT KopoTkas
SHTOJIEpMAaJIbHAs CPEIHSA KHUIIKA, CBA3aHHAs MPOTOKAMH C MOIIHO Pa3BUTOU
nmapHo 'medyeHpro". 3a CpEeAHEH KHUILIKOW HAET 3aJHSAA KHUIIKA - JUTAHHAS
WIMHApUYECKas TpyOKa, TSAHYIIAsACS Yepe3 3HAUYUTEIbHYIO YacTh FOJIOBOTPYIU
U BeChb OOJOMEH M 3aKaHUMBAIONIASICA aHYCOM; HM3HYTPU OHa BBICTJIaHA
XUTHHU3UPOBAHHON KYTUKYJIOH.



Puc. 17 KoHeyHoctu camiia pe4HOro paka

| - anTeHHyna; 2 - aHTeHHa; 3 - MmaHauoyna; 4 - makcuwia 1; 5 - makcuina II;
6 - 8 - HorouemtocTy; 9 - 13 - xoaunbHbIe HOTH; 14 - 15 - KOMYJISITUBHBIN
armapart; 16 - 18 - AByBeTBUCTBIC OPIOIIHBIC HOXKKH; 19 - T1aBaTeIbHbIC
TTACTUHKHU

3axBaueHHass M W3MEJIbUYCHHAs MHINA TOCTYMAET B KEAYIOK, Tle B
KapJIMaJbHOM OTJEJE€ C T[OMOUIbI0 XUTHHOBBIX IUIACTUHOK U 3yOIIOB
MEPEeTUPAETCs W IMOCTYNMAaeT B NWIOPUYECXUH OTaen xemyaka. [naBHas
(YyHKIMS NHIOPUYECKOTO OTAeNa — (PpakuMOHUPOBAHUE MHUIIEBOTO KOMKA.
KpynHble u rpyOble yacTUllbl BEIBOASTCS HEMOCPEICTBEHHO B 33JHIOI0 KUIIKY,
MUHY$ CpeHIO0. M3MenbueHHas U )KUJIKask YacTh MUIIH NEPEXOIUT B (PUIIBTP,
a OTTyJa - B JIByX HAIIPaBJICHUSX: JKUAKAsI U IONYKHAKAas - B 'TICUYEHB',
TBEpPAbIE YACTHUIBl - B 33JHIOI0 KHIIKYy. B '"meuenu" mnuima moasepraercs
JEUCTBUIO MHUILIEBAPUTEIIBHBIX COKOB M YaCTUYHO BcachiBaerca. B cpennen
KUILIKE TTUIa OJTHOBPEMEHHO NIepeBapuBaeTcs U BcachiBaeTcs (puc. 18).



Puc. 18 BckpbIThIil peuHoil pak (camka):

1 - xemynok; 2 - )keBaTeJIbHbIA MYCKYIIL; 3 - II€YEHb; 4 - CEpaLE; 5 — OCTUH;
6 - ryasHas aprepusi; 7 - aHTEHHaJbHas apTepus; 8 - BEpXHAA OpIOIIHAs
aprepus; 9 - suuHukK; 10 - xa0psr; 11 - 3aaHs KULIKA.

Opranbl BBIIEIECHHUS y PEYHOTO paKa IPEICTABIEHBI AHTEHHAJbHBIMH,

HJIK 3CJICHBIMU JKCJIC3aMM, PACIIOJOKCHHBIMHU Y OCHOBAHHA BTOPBIX AHTCHH.
Kamz[aﬂ JKCJIC3a COCTOUT M3 IBYX OTICIIOB - COOCTBEHHO JK€JIE3Bl 1 MOYEBOI'O

ITy3bIPA.
KpoBenocHas cucrema paka COCTOUT U3 CEPALA, ApTEPU, CHHYCOB U JIaKyH.
Cepaue - OBAIbHBIM MENIOUEK, PACTIONIOKEHHBIA HA CIIMHHON CTOPOHE
rosioorpyau. OHO nmoMeniaercs B nepukapauu. BHyTpb cepana BeayT Tpu
Mapsl MEJIEBUIHBIX OCTU. OT cepana OTXOAUT MATh OCHOBHBIX COCYI0B-
aprepuii. Cepiie puTMUYECKH COKPAIIAETCS ¥ TOHUT KPOBb IO BCEMY TENY.

3 apTepI/HZ OHa HU3JIMBACTCA B MHOI'OYUCJICHHBIC JIAKYHBI - IIOJIOCTH MCKIY

opraHamMu - U OCYHICCTBJIISICT ra3000MeH C TKaHSIMHM >KHBOTHOTO.



CrnenoBatenbHO, KPOBb paKa SIBJISIETCSI B TOXKE BPEMSI U MTOJIOCTHOM

KUJIKOCTBIO U Ha3bIBACTCS FreMOIUMPOil.

Oprasbl JbIXaHUs PEYHOTO pakKa - ka0pbl. OHU PACIIONOKEHBI B 5KaOEpHOU
MOJIOCTH TpeMs psaamu. Kaxaast ;kabpa COCTOUT U3 IEHTPAIBLHOTO
YIUIOLLIEHHOTO CTEPKHS, B IIOJIOCTH UMEECTCS JIBA COCYAA: IPUHOCAILINMN U
BbIHOCSIINM. 10 Bcelt ITTMHE CTEPKHS CUAST MHOTOUMCIICHHBIE )KaOepHBIE
HUTH - HAWIAHAPUYECKUE MOJIBIC BRIPOCTHI KOKHOTO SMUTEINHS, TIOKPBITHIE
TOHKOM KyTUKYJIOW. OpraHbl AbIXaHUsI pEYHOTO paKa OTHOCSTCS K TUITY
KPOBSIHBIX JKa0p U CIIy>KaT TUITMYHBIMU OpraHaMH BOJHOTO JbIXaHMUS,

MPUCIIOCOOJIEHHBIMU K U3BJICYEHUIO PACTBOPEHHOT'O B BOJE KUCIOPOAA.

LlenTpambHass HepBHas CHUCTEMa paka COCTOUT M3 HAATJIOTOYHOIO U
MOATJIOTOYHOIO TAHIJMEB W OpIOMIHOW HEpBHOW 1enodku. [lapHbiid
HAJITJJOTOYHBIN TAHTJIUMHI, UM MO3T HHHEPBUPYET TJ1a3a, aHTCHHYJIBI 1 AaHTCHHBI.
bpromHass HepBHas 1eEMoOYka COCTOMT W3 12 mapHBIX Y3JI0B, 4 HMEHHO:
MOATJIOTOYHBIN y3€J /IPOAYKT CIUSHUS TaHTJIMEB, OTBEUAIOIIMX TPEM Mapam
POTOBBIX KOHEYHOCTEW M TPEM IapaM HOTOYENIOCTEH/; S5 TpyAHBIX Y3JIOB U 6
OpIOIIHBIX.

[TomoBast cucTema peyHOro paKka COCTOUT U3 TOHAJ U MPOTOKOB. CEMEHHUK

JIEXKHUT B TOJOBOTPYAU. DTO HEMAPHBIM OpPraH, JUIIb HA IIEPEIHEM KOHIIE OH
MPECTABIECH ABYMS JlonacTamMu. CeMsANpoBOI - TapHasi, JJIUHHAS, CUIBHO
M3BUTasA TpyOKa, OTKPBIBAOIIASICA MAPOM MOJOBBIX OTBEPCTUI Ha
MIPOTONOANTAX MATOM Mapbl XOAWIIBHBIX HOT. JKEHCKUI ITOJIOBOM anmapar

COCTOUT U3 AMYHHUKA U HﬁHCBOHOB; INapHOC IMOJOBOC OTBEPCTHUC PACITIOJIOKCHO



Ha IpoTOoImoaAnTax TpeTBef/'I INapbl XOAWJIbHBIX HOT'. Pa3zButne Y p€4YHOI'0 paKa

IIpsAMOC, U3 HﬁHa BBIXOJWUT MUHHATIOPHAA KOIIUSA MAaTCPUHCKOI'O OpraHU3Ma.

Marepuansl 1 000pyioBaHue. /(s BbIoMHEHHS paOOThl HYKHO UMETh:

(MKCUpPOBAHHBIE PEYHBIE PAKH, BIAKHBIE ITPENaparsbl, MpenapoBaIbHbIC

HI'JIbl, BAHHOYKHW, HOKHHUIIbI, IIMHLCTHI, JIYIIBI, Ta6HI/II_IBI.

3aganus

. Beimucarp u3 yueOHON JTUTEpATYphl CHCTEMATHUKY PEUYHOIO PaKa.

. PaccMoTpeTrh BHENIHEE CTPOCHHE PEYHOro paka. 3aprcoBaTh C OPIOMIHOW U
CIIMHHOW CTOpOH. Ha pucyHKax OTMETUTB: pOCTPYM, aHTCHHYJy, aHTEHHY,
(aceTouHble Tia3a, KICIIHIO MEPBOM IMapbl HOT, Kapamakc, 3aThUIOYHYIO
O0opo3ny, kaOepHO-cepJieuHble  OOpO3/bl, OPIOIIKO, IJIaBATEJIbHBIC
IJJACTUHKH, TEJIbCOH, OYrOpOK C BBIACIUTEIbHBIM OTBEPCTHEM, IOJIOBOE
OTBEPCTHUE, HOTOUEFOCTH, KOHEUHOCTH OPIOIIKA, aHYC, BEPXHUE YEITIOCTH.

3. Paccmotpers M 3apucoBaTh KOHEYHOCTH OJHOM CTOpPOHBI Tena. Mcmonb3ys

MPAKTUKYM BBISICHUTB U yKa3aTh UX (PYHKIUU.

4. Vcnonp3ys BIQXHBIM IIPENapar U CXEMy NPAaKTUKyMa M3y4YUTb BHYTPEHHE

CTPOEHUE PEYHOr0 paka. 3apucoBarb. Ha pHCYHKE OTMETHTB: KEIyHOK,

KEBATEIbHBIA MYCKYJ, IE€YEHb, CEpALE, OCTHUH, TJIA3HYI0 apTEpHIO,

BEPXHIOIO OPIOIIHYIO apTEPUIO0, KAOPHI, IUYHUK, 3aHIOI0 KUIIKY.

N —

Bonpocs! 1y caMOKOHTPOJIA
1.XapakTep cerMeHTalMH, TUTIBI KOHEYHOCTEN U UX (PYHKIIMOHAIbHAS

CIIelMaIn3alus y pakooOpa3HbIX.

2.Crpoenue 1 pU3HOIOTHS PAKOOOPA3HBIX.



3.0co0eHHOCTH pa3MHOXKEHUS U PA3BUTHUSL PaKOOOPaA3HBIX.

4.9konorust u OUOIOTUS PAKOOOPA3HBIX.
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SAHATHUE Ne 8
KJIACC HACEKOMBIE INSECTA
TEMA: BHEIIHEE 1 BHYTPEHHE CTPOEHUE HACEKOMBbIX

Knacc HACEKOMBIE BKJIFOYAET BCEX
TpaxeHHOJBIIIAIINX, UMEIONIMX TPU Tapbl HOT,
TEJI0 KOTOPBIX COCTOUT W3 TOJIOBBI, TPYIu H
Optomika. MHOTHE€ HacCEeKOMbIE CIIOCOOHBI K
MOJETy - OTO €IUHCTBEHHAasl TpyIna Ccpeau
OECITI03BOHOYHBIX, OCBOMBIIIAS BO3AYIIHYIO CPENY.
Ha nomo Hacekombix mpuxoautcss okono 70%
o011ero 4ucia BUAOB >KUBOTHBIX. [lo pasHbIM
HMCTOYHUKAM YUCIIO BUJIOB HaCEKOMBIX
koneonercs or 600 000 xo 1 500 000. o cux mop
€KEr0IHO OMHUCHIBAECTCS /10 HECKOIBKUX THICSY UX
HOBBIX (opMm. MHorue BHUABI HACEKOMBIX
BCTPEUAIOTCA B TPOMAJHOM KoJinuectBe. OTcrozia
CJIEAYyeT, YTO UX POJIb B MPUPOJTHBIX OMOIIEHO3aX
BEJIMKA, OHU MMEIOT OOJIbIIIOE MPAKTUYECKOE
3HA4YECHUE.

Llenp paboThl: M3YyYNUTh BHEIIHEE U BHYTPEHHE CTPOCHHE HACEKOMBIX Ha
[IpUMEPE MaNCKOT0 XKYKa.

Teopernueckue CBEACHUS
Tun Artropoda - 4jeHucCTOHOTHE
[Tontun Tracheata - Tpaxeilinbie
Knacc Insecta - Hacexkomble
ITonknacc Ectognata - OTKpBITOYEIIFOCTHBIE
Otpsin Coleoptera - xKyku
[IpencraBuremu: Melolontha melolontha - 3amagubieit malickuiil Xpyii
Melolontha hippocastani - BOCTOUHBIN MaliCKUI XpyIIl

Maiickuii XpyLl SBISETCA LIUPOKO PACHPOCTPAHEHHBIM MIPEACTABUTEIIEM
oTpsina xyku. OkpaiieH B Oypblii LIBET C CEpOBaThIM HajieToM. B3pocibie
(GopMBbI ABISAIOTCS BpeauTeNsiMU. JIMUMHKY KUBYT B 1MOYBE 2-4 102, MUTAACH
KOPHSIMM PAaCTEHUH, YEM HAHOCAT CYIECTBEHHBIN BPEI.

Teno XKyka NOKPBITO XUTUHU3UPOBAHHOW KYTUTKYJIOW W JEIUTCA HA
roJIoBY, Ipylb U Opromiko (puc. 19). Ha rojsose xopoillo 3aMETHBI CI0KHBIC



(aceTounble T7a3a ¥ mapa ycukoB. OHU BBIMOJHAIOT (YHKIUIO OCS3aHUS U
OOOHSHMSI W OKAaHYMBAIOTCA IUIaCTUHYaTol OynaBou. Y camma OynaBa
oOpa3oBaHa CEMbIO JITMHHBIMU IUIACTUHKAMU; Y CAMKH - HIECThI0 KOPOTKUMH.
['pyap cOCTOUT U3 TPEX CETMEHTOB: IEpEAHETPYAb, CPEIHETPY/Ib, 3aAHETPYIb.

Puc. 19 3anannpiii Maiickuii )KyK (camerr):
1 - ronoBa; 2 - anTeHHa; 3 - NEpEeIHETPY/Ib; 4 - IUTOK CPEAHETPY/IH;
5 - HaJIKpBUIbS; 6 - OPIOLIKO.

Kaxnplii cerMeHT TIpyAu HECeT MO Mape JIBUTaTENIbHbIX KOHEYHOCTEM.
[lepBass mapa HOr KOMNAaTe€JbHOTO THUMNA, BTOpas W TPEThbA - XOAWIbHBIE.
CpenHerpyap © 3aJHETpylb HECyT 1O Tmape KpbuibeB. IlepBas mapa
MpEeACTaBIsieT COOOW IUIOTHOXUTHUHU3UPOBAHHbIE HAAKPbUIbS. [IOKpOBBI
KOKJIOr0 CerMeHTa oOpa3oBaHbl YETHIPbMS MOJABUKHO COEIUHEHHBIMU
XUTUHOBBIMU TUIACTUHKAMU: CIIMHHOM (TEpPrUT), TPYAHON (CTEPHUT), U ABYMS
00KOBBIMU (TUITEBPHI). bpioiiko cocrout u3 8§ cerMeHTOB. CerMeHThI OproIIKa
UMEIOT TOJIBKO TEPIUThl M CTEPHUTBI, COCIWHECHHbIE TOHKOW XWTUHOBOWU
KYTUKYJI0i. Ha mepBbIX IeCTH cermMeHTax HaXoauTcsi CTUrMblI (puc.20).

Puc. 20 PacusieHeHHbII MaiiCKU )KYK (camKa).



1 - ronoBa; 2 - aHTEHHA; 3 - NyNUK HWKHEW YEIIOCTH; 4 - IEpEaHErpyb; S -
CpeaHerpynb; 6 - HaIKpbUIbS; 7 - 3aQHErPyAb; 8 - COOCTBEHHO KpPbUIbS; 9 -
opromiko; 10 - cTUrMbl

Bo BHyTpeHHEM CTPOEHUH HACEKOMBIX HAMOOJIBIINNA UHTEPEC MPEACTABISIOT
CUCTEMBI OPTraHOB, CBSA3aHHBIE C HA3EMHBIM 00pa30M KU3HU. DTO JbIXaTelIbHAas
Y BBIICIIMTENbHAsA CHCTEMBI. llumeBaputenbHass W KPOBEHOCHAS CHUCTEMBI
UMEIOT CBOM OcOOeHHOCTH. [lonmocTh Tena W MycCKylarypa THUIIMYHBI JIJIs
YJICHUCTOHOTHX (puc. 21).
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Puc. 21 BayTtpenHnee cTtpoeHrne HACEKOMOTO:

1 - pe3epByap CIIFOHHOM kKeJie3bl; 2 - CIAIOHHAs XKeJiea; 3 - nuieBo; 4 - 300;
5 - xKeBaTeIbHbBIN KETYI0K; 6 - MUIOPUYECKUE BHIPOCTHI; 7 - CPEIHSIS KUIIIKA;

8 - MaJILIIUTUEBBI COCY/IbI; 9 - 3aaHss Kulka; 10 - OproliHas HepBHAs 1IETIOYKa;
11 - Tpaxen; 12 - cemennuk; 13 - cemsnpoBox; 14 - mpuaaToYHbIE KENE3BL;

15 - cemsm3BepraTenbHbIN KaHaJ

KposenocHas cucrema. HezamkHyTtas u cinabo passura. Ha crnmHHOU
CTOPOHE BJOJIb TE€Ja TSHETCS CHMHHOW KpOBEHOCHBIM cocyl. OH umeeT GpopMy
HAJMHIPUYECKON TpyOKH, B CErMeHTax OpIoliKa 00pa3yeT pacllupeHus -
cepaue. OHO MPENCTaBICHO KaMEepaMH C OCTSIMU M CHA0XEHO KJanmaHaMu IO
0okaM. C MOMONIbI0 pPUTMHUYECKOTO COKPAIIEHUS CEP/ILla KPOBb PA3rOHSIETCS 1O
BceMy Teny. Okpyxkaer cepjle NnepukapAuaibHas MOJOCTh. 3aJHUA KOHEU
KPOBEHOCHOTO COCYJIa 3aMKHYT, a IIEPEAHAN ITPOJOIDKAETCS B TOJIOBHYIO a0PTy
Y OTKPBIBAETCS B MOJIOCTh TENA.

beciBeTHass1 KpOBb U3IIMBAETCS U3 A0PTHI B MOJIOCTh TEJIA U CMEIIMBAETCS C
MOJIOCTHOM KUAKOCTHI0. KpbIIIOBUAHBIE MBILIIEI YAEPKUBAIOT KPOBEHOCHBIN
COCYJl Ha BHYTpPEHHEU CTeHKe Teia (puc.22).




Puc. 22 CniuHHas cTeHKa Tea Y4epHOro TapaKaHa C-BHYTPEHHENW CTOPOHBI:
1 - cepane; 2 - KpbUIO BbIE MBIIIIIIBL.

TPAXEMHAS CUCTEMA CHIBHO pa3BUTa U COCTOUT U3 BETBSIIUXCS

TpyOOUeK, HamoOJHEHHbIX  BO3AyxoM. (CTeHka Tpaxed  BBICTJIaHA
XUTUHU3HPOBAHHOW KYTHKYJIOM, KOTOpas 00pa3yeT CHUpaIbHOE YTOJILECHHUE.
OHO moAAEepXKUBAET MPOCBET TPAXEHU OTKPBITHIM. BHOJbL Temna HaceKoMOro
MPOXOAAT TPU IJIABHBIX TpPaxeWHBIX cocyla. BOKOBbIE CTBOJIBI CBS3aHBI
MONEPEUYHbIMU TPAXEWHBIMU TpyOKamMu - KoMuucypaMud. OT OOKOBBIX
CTBOJIOB OTXOJAT OOKOBBIE BETBHU, KOTOpPHIE BETBATCS W OIUIETAIOT BCE
BHYTPEHHME OpPraHbl. TpaxerlHbIe CTBOJIBI CBS3aHBI C BHEIIHEW CPEION depes
AbIXallblla WJIA CTUTMbl - OTBEPCTUS B CTEHKE Tejla, PACIOI0KEHHBIC
MeTaMepHO 10 OokaMm Tena. 1'a3000MeH oOcCyllecTBIIETCd B Tpaxeodiax,
KOTOPBbIMH 3aKaHUMBAIOTCA BCE TpaxeilHble BETOUKU. BO3ayX HUpKyIUpyeT
o TpaxesM OJjaronaps AbIXaTeJIbHBIM JBHKEHUAM OpIOLIKA; CXKATUEM
OpromiKa BO3yX BBITAIKMBACTCS W3 Tpaxeil, a MpHU pacIIMPEHUH OPIOIIKa
yepe3 CTUTMbl YCTPEMIISIETCS BHYTpPb. TpaxelHas cuUCTEMa HAaCEKOMBIX

BBITIOJTHAET JBOAKYIO (PYHKIIMIO: BO TEPBBIX TPAHCHOPTUPYET BO3IYyX, BO-



BTOPBLIX OCYHICCTBJIACT ra3oo0MeH MCIKIY HpOTOHJIaSMOfI KJICTOK TCJIa

HACEKOMOT'O U HapYKHOM CpeIOoM.

ITMIIEBAPUTEJIbHAA CHUCTEMA HaunHaeTrcs pOTOBOM TMOJIOCTHIO, B
KOTOPYIKO OTKPBIBAETCSA ITPOTOK CIIOHHOW JKEJE3bl. 32 POTOBBIM OTBEPCTHUEM
CleyeT TJIOTKA, NMepexosas B KOpoTkui numeBo. OH pacuiupsieTcs B 300.
Jlanee ciienyeT MBIIIECYHBIA WM KEBATEJNbHBIN KEITYyIOK. DTO BCE NEPEIHSA
KMILKA. 3aJIHAS YacTh >KeBaTEIbHOTO JKeyIKa IpeoOpa3oBaHa B KapAUaJIbHBIN
kinanad. OH NpOIyCKaeT NMUIly B CPEOHIO KHIIKY. CpenaHss KUIIKAa UMEET
nunuHapuueckyro ¢opmy. Ha rpanune ¢ mepeaHeil oHa oOpa3yeT cliernble
MaJbLEBUIHBIE BBIPOCTHI, KOTOPBIC YBEIMYMBAIOT OOIIYI0 €€ MOBEPXHOCTb.
[Iuia moa BO3ACMCTBMEM MUILIEBAPUTENBHBIX (DEPMEHTOB MEPEBAPUBAETCS U B
3HAYUTEJIBHOM MEpPE  BCACBIBACTCA.  OJKTOJEpMalbHAs  3aJHSAd  KUIIKA
MOApa3/IeNIAeTC  HAa  OTAENBI:  TOHKAas  KHWIIKA, TOJICTas  KHIIKA,
3aKAHYMBAOIIASCA PEKTAIBHBIM OTIIEIIOM, 32 KOTOPBIM CIEAYET aHycC. B 3amHei
KUIIKE TPOMCXOJWAT BCACBIBAHWE BOJABI W3 IMEPEBAPUBACMOM  IIHIIIH,
HENEPEBAPUBAEMBIE OCTAaTKM CKAIUIMBAKOTCS B PEKTAIBHOM OTACNE H
BBIBOJIATCSL HAPYXKY.

BBIAEJIMTEJIBHAA CUCTEMA npencraBieHa MaJlblIMTHEBBIMU
cocygaMu. OHM pacnoIOKEHBI HA TPAHULIE CPEIHEN U 3aaHeN KUIIKU. CTEHKU
COCYZI0OB 00pa30BaHbl OJIHUM CJIOEM KJIETOK U MYCKYJIATypOil, OTKPBIBAIOTCS B
KUILIEYHHUK U 3aMKHYTBI Ha OJJHOM KOHIIe. OMBIBatOTCS reMOauM(pOi U BBIBOJSAT
13 Tejla HACeKOMOTo MPOAYKThI OOMEHa M M30bITKa BOJIbI. JlOMOJHUTEIBHBIM
OpPraHOM  BBIJEIEHUSA CIYXHAT JKUPOBOE TEJIO, CHUJIBHO pPa3BUTOE B
OpIOIIKEe.MHOIMX HAaceKOMbIX. KJIETKH KMpPOBOTO Tejia U3BJIEKAIOT U3 MOJOCTH
TeJa NPOIYKThl OOMEHa, MOJIekKAIIUE YIAICHUI0, HO HE BBIBOAST X HAPYXKY,
DKCKPETHI HAKAIUIABAIOTCS B IUIA3ME KJIETOK >KMPOBOTO TEJA U COXPAHAKOTCA
3€Ch A0 KOHIA >KU3HU HAceKOMoro. JKupoBOE€ TEIO CIy>)KUT W ISl 3araca
MUATATEJIbHBIX BEIIECTB, HEOOXOIUMBbIX HACEKOMOMY B MIEPUOJI TOJIOTAHUSI.

IHOJIOBAA CUCTEMA. Hacexkomslie pa3aenbHononsl. [1010BbIE OpraHsl
HaxoJsiTCsl B 3aJHEH 4YacTH OpIOIIKA U CKPBITHI KUPOBBIM TeJoM. JKeHckas
[OJIOBass CUCTEMA BKJIKOYAET SIMYHUK, NPOTOKM WU NPUIAATOYHBIC KEIE3BI.
SAnynuk coctouT u3 TpyOok. JIuieBbie TpyOOUKH BJIMBAIOTCS BO BIIarajuiie,
KOTOPOE€ OTKPBIBAETCSI HAPYKHBIM OJIOBBIM OTBEPCTUEM Ha OPIOLIHON CTOPOHE
tena. [losoBoit ammapar camiia COCTOMT M3 HApHOIO CEMEHHUKA: IApHOTO
CEMENPOTOKAa, HEMApPHOTO CEMSM3-BEPraTelIbHOTO KaHala W MPUIATOYHBIX
KeJes.

HEHTPAJIBHAS HEPBHAJ CUCTEMA CKJIaJLIBAaeTCS u3
HAJIIJIOTOYHOTO M MOATJIOTOYHOI'O TaHIVIMEB M OPIOIIHOW HEPBHOW LEMOYKH.
Hanrnotounsli W MOAIVIOTOYHBIM TAHIJIAM  CBSA3aHBl  OKOJIOTJIOTOYHBIMH




KOHHEKTUBaMH. TpH CIeAylIMX y3ia JeXaT MOCErMEHTHO B rpyau. OHu
WHEPBUPYIOT HOTM M KpbUlbsi. B Opromike, MOCETMEHTHO pacIoiokKeHOo 6
OpromHbIX (a010MUHANBHBIX) y3510B. [locneanuii oOpa3zoBancs MyTeM CIUSHUS
y3JI0B MociieIHuX mectu cermeHToB (¢ VI mo XI).

Marepuansl U obopyaoBanue. /s BbioaHEeHUsT pabOThl HY’)KHO UMETH:

(rKCUpOBaHHBIC MAWCKH JKYKH, BIOKHBIC IIpenaparsl, IpenapoBabHBIC UTIIHI,
BAaHHOYKH, IIMHIICTBI, JYIbI, CKaJbIlelsA, JHUCTHI Oelnold Oymarw, KapToH,
TaOJIALIBL.

3aganus

N —

. Beinucars u3 yueOHOU JTUTEpATYphl CHCTEMATUKY HACEKOMBbIX.
. PaccmoTperp MaliCKOro jkyka W pacwl€eHWTh €ro Teyo. 3apucoBarb. Ha

PUCYHKE OTMETUTH. TOJIOBY, YCHUKH, pOTOBbIE TMPHUIATKH, IJa3a,
MepeaHErpyib, CPEIHErPYAb, HAAKPBUIbS, 3aJHETPY.b, KPbUIbs, OPIOIIKO,
CTUTMBL.

. PaccmoTtpers moj OMHOKYJIIpOM IpbI3YIIWNA POTOBOM ammapatr. 3apucoBarh.

Ha pucyHke OTMETHTH: BEpXHHE HYENIOCTH, HWKHHE YEIIOCTH (OCHOBHOM
YJICHWK, CTBOJIMK, IIYMHUK, HAPYKHYIO JIONMACTh, BHYTPEHHIOI JIOMACTh),
HIWKHIOIO TyOy (moamoadoponoK, MOoAOOPONOK, UIYNHUK, HAPYKHYIO H
BHYTPEHHIOIO K€BATEJIbHBIC JIONIACTH ), BEPXHIOKO T'Y0Y.

. Paccmotperhs moji OMHOKYJISIpOM CIIEIUATU3UPOBAHHBIE HOTM HACEKOMBIX.

3apucoBaTh OeraTejbHbIe, MpbIraTeIbHbIC, MIaBaTEIbHbIC, COOUpATEIbHEIE,
XBarareibHble, poromue Horu. Ha pucyHkax o003HAYuTh: Ta3uK, BEPTIYT,
0eapo, roJIeHb, JIATIKY.

. Ilo cxemMe B NpakTUKyME€ H3y4YUTh BHYTPEHHEE CTPOEHUE HACEKOMOTO.

3apucoBarb. Ha prucyHKe OTMETUTh: Tpaxeu, pe3epByap CIIOHHOW KEJe3bl,
CIIIOHHYIO K€Je3y, MUIIEBOM, 300, )KEBaTEJbHbIN KEIYIAOK, MUIOPUUYECKHE
BBIPOCTBI, CPEIHIOI KHIIKY, MAaJbIIUTUEBBl COCY/AbI, 3aIHIOI0 KHIIKY,
OpIOIIHYIO HEPBHYIO LIETIOYKY, TPaXeu, TCHUTAJIIH.

Bonpocs! 111 caMOKOHTPOJIS

1. OcoGeHHOCTH OpraHu3alMi HACEKOMBIX, KaK HanboJiee MpucrocoOIeHHbBIX
K )KM3HU Ha CYIII€ YICHUCTOHOTUX

2. KpbUibs HACEKOMBIX, UX MPOUCXOKJIEHUE, PA3BUTHE, CTPOCHUE, MEXAHU3M
paboTHI.

3. Cnenuann3upoBaHHBIE TUIBI POTOBBIX alllapaTOB HACEKOMBbIX.

4. OcoOEHHOCTU CTPOCHUSI HEPBHOM CUCTEMBI U OPTaHOB YYBCTB.
Bocnipusitue pazapaxeHun.



5. CiocoObl pa3MHOXKEHHS U pa3BUTHA HACEKOMBIX. MeTraMop(03, €ro TUIIbI
U TIPOUCXOXKICHUE.
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