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SAHATUE Ne 8
KJTACC HACEKOMBbIE INSECTA
TEMA: BHELUHEE N BHYTPEHHE CTPOEHNME HACEKOMBbIX

Knacc HacekoMble BK/IOYAeT BCEX TpaxemHoAbILaLMX, VMEHOLMX TPK
Mapbl HOM, TENO KOTOPbIX COCTOMT W3 rOMI0Bbl, IpyanM n 6prowka. MHorue
HaCeKOMble CMOCOOHbI K MOMeTy - 3TO EeAMHCTBEHHAasd Trpynna cpeau
6eCcrno3BOHOYHbLIX, OCBOMBLUAA BO3AYLUHYHO cpegy. Ha [0/ HaceKoMbIX
npuxogntca okosfio 70% o6Lero umcna BWUAOB >KMBOTHbIX. 10 pasHbIM
MCTOYHMKAM YMC/I0 BUAOB HaceKoMbIX Konebnetcs ot 600 000 go 1 500 000.
[0 cux nop eXerogHo OMMCbIBAETCA [0 HECKO/IbKUX TbICAY MX HOBbIX (hOpPM.
MHorve Bmabl HaCEKOMbIX BCTpeyaroTcsa B rpomagHoMm Konudyectse. OTcrofa
C/efyeT, UTo UX PO/ib B MPUPOAHBIX BUOLIEHO3aX Be/IMKA, OHWU UMEtOT 60/bLIoe
NpaKTUYEeCKoe 3HaYeHue.

Llenib paboTbl: N3y4nUTb BHELLHEE M BHYTPEHHE CTPOEHME HAaCeKOMbIX Ha
NMpUMepe MaincKoro Xyka.

TeopeTnyeckue ceegeHus
Tun Artropoda - 4neHUCTOHOrMe
Moatun Tracheata - TpaxeiHble
Knacc Insecta - HacekoMmble
lNoaknacc Ectognata - OTKPbLITOYENHOCTHbIE
OTpsag Coleoptera - »yku
Mpeactasutenu: Melolontha melolontha - 3anagHblelt MaiCKMUA XpYLL
Melolontha hippocastani - BOCTOUYHbI MainCKuiA XpyLy

Maickunin xpyLy, ABNSETCA LUMPOKO pacrnpocTpaHeHHbIM NpeacTaBuUTesIemM
oTpaga Xyku. OkpalwleH B Oypblil LBET C cepoBaTbiM HaneTom. B3pocrible
(hopMbl ABNAKOTCA BpeauTensMu. JIMYMHKKM XMBYT B noyse 2-4 roga, NUTaschb
KOPHAMM pacTeHM1, YeM HAHOCHT CYLLECTBEHHbIN BPeA,

Teno >yka MOKPbITO XUTUHU3MPOBAHHON KYTUTKYMOA W AennMTCca Ha
rofioBy, rpyab v 6prowko (puc. 19). Ha ronoee XOpoLUO 3aMeTHbI C/IOXHbIe
(paceTOYHblE rNasa M napa YCUKOB. OHWM BbINOMHAOT (PYHKLUMIO OCA3aHUSA U
O0O0HSAHMS W  OKaHuYMBalOTCA MnacTMH4YaToM OynaBoil. Y camua OynaBa
o6pas3oBaHa CEMbHO A/IMHHBIMU NNACTUHKAMU; Y CaMKM - LLIECTbIO KOPOTKUMMU.
["pyab COCTOUT M3 TPEX CErMEHTOB: NepeAHErpyapb, CPeaHerpyib, 3afQHerpyap.



Puc. 19 3anagHblil MaiCcKnin XyK (cameL):
1 - ronoBa; 2 - aHTeHHa; 3 - NepesHerpyab; 4 - LWWATOK CpefHerpyau,
5 - HaOKpbINbS; 6 - 6PHOLLKO.

KaKabliA CerMeHT rpyan HeceT Mo nape [ABurartesibHbIX KOHEUYHOCTEMN.
[MepBas napa HOr KOMaTeNbHOro TWMa, BTOpas U TPeTbA - XOAW/bHbIE.
CpefHerpyab W 3afHerpyfAb HeCcyT MO nape KpblibeB. [lepBas napa
npeacTaBnser Ccobo  NIOTHOXUTUHU3MPOBAHHbIE  HAaAKPbIIbA.  [TOKPOBbI
KaK4Oro cerMeHTa o006pa3oBaHbl YeTblpbMA MOABUMXKHO  COEAMHEHHbIMU
XUTUHOBBLIMW NNACTUHKAMW: CMIUHHOW (TEpruT), rpyaHon (CTEPHUT), U ABYMS
60KoBbIMK (NNTEBPbI). BPIOLWKO cOCTOUT 13 8 cermeHTOB. CermMeHThbl OpLOLLIKa
MMEIKOT TOMbKO TEPrutbl U CTEPHWUTbI, COEAMHEHHbIE TOHKOW XWUTWUHOBOW
KyTUKYNoi. Ha nepBbIX LWEeCTW cerMmeHTax HaxoamTcs cTurmMbl (puc.20).

Puc. 20 PacuneHeHHbIA MaiCKMIA YK (CamKa).
1 - ronoBa; 2 - aHTEHHa; 3 - LWYNWK HKHEN YentocTu; 4 - nepeaHerpydp; 5 -
cpefHerpyab; 6 - HaOKpbINbsA; 7 - 3aAHerpyab; 8 - COBCTBEHHO Kpblibd; 9 -
optoLwko; 10 - cTurmbl



Bo BHYTpPeHHEM CTPOEHUM HACEKOMbIX HanbOo/bLLWIA MHTEePEC NPeACTaBNAoT
CUCTEMbI OPraHoB, CBA3aHHbIE C HA3eMHbIM 00Pa30M XM3HU. ATO [blXaTe/bHas
N BblAENNTENbHAsA CUCTeMbl. [uwieBapuTenbHas M KPOBEHOCHas CUCTEMb
MMEeKT CBOM 0COB6eHHOCTW. [lonocTb Tena M MycKynatypa TUMWYHbL ANS
YNeHUCTOHOrmX (puc. 21).
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Puc. 21 BHyTpeHHee CTpoeHe HaceKOMOro:

1 - pe3epByap CNHOHHOM Xene3bl; 2 - C/IK0HHAA XKenesa; 3 - nuiesoq; 4 - 3006;
5 - )KeBaTe/bHbIN XXeNynokK; 6 - NUIoPUYECKNe BbIPOCTbI; 7 - CPEAHAS KULLIKA;

8 - Manbnuruesbl cocyabl; 9 - 3a4HAA KMLWKa; 10 - 6proLHas HepBHaA LiENoYKa;
11 - Tpaxeu; 12 - ceMeHHUK; 13 - cemAnpoBos; 14 - NpuaaToOYHbIE XKenesbl;

15 - cemsAm3BepraTe/ibHbIN KaHan

KpoBeHOCHasi cucTtema. HesamkHyTast M cnabo pasButa. Ha crnvHHoW
CTOPOHE BAO/b TeNa TAHETCS CMMHHOW KPOBEHOCHLIN cocyn. OH NMeeT opmy
LUMNNHAPUYECKON TPYoKW, B CerMeHTax Optolika o06pasyeT pacluvpeHus -
cepaue. OHO npeAcTaBneHO KaMepaMu C OCTAMU M CHabXeHO KnaraHamu no
6okam. C NomOLLbI0 PUTMUYECKOrO COKpaLLieHMs cepALia KPOBb Pa3roHAeTCA Mo
Bcemy Teny. OKpyaeT cepfle nepukapananbHas rnonoctb. 3afHWiA KOHen
KPOBEHOCHOI0 COCYy/a 3aMKHYT, a nepeaHuiA NPOAOIKAETCS B FO/IOBHYIO aopTy
N OTKPbIBAETCA B MOJIOCTL TeNa.

becuBeTHass KpOBb W3/MBAeTCA W3 aopTbl B MOMOCTb Tena M
CMELLNBAETCS C MOJIOCTHOM XMAKOCTbHO. KpbloBUAHbIE MbILLLbI YAEPXMBaKOT
KPOBEHOCHbIA COCY/ Ha BHYTPEHHEN CTeHKe Tena (puc.22).




Puc. 22 CnnHHaa CTEHKa Tefla YepHOro TapakaHa C-BHYTPEHHEN CTOPOHBI:
1 - cepfLe; 2 - Kpbl/o Bble MbILLLbI.

TPAXEVHAA CUCTEMA CuibHO pa3BuTa U COCTOUT U3 BETBALLWMXCA
TpybouyeK,  HamofIHeHHbIX  BO3dyxoMm.  CTeHKa  Tpaxeil  BbICT/aHa
XUTUHWU3NPOBAHHON KYTUKY/OW, KOTOopas 06pa3yeT crnupasibHOe YTO/LEHNE.
OHO noaaep>XuBaeT MPOCBET Tpaxeu OTKPbITbIM. BAonb Terna Hacekomoro
MPOXOAAT TPU [NaBHbIX TpaxerHbIX cocyfa. BokoBble CTBO/bI CBSA3aHbI
nonepevyHbIMK TpaxernHbIMK TpybkaMu - Komumncypamu. OT 6OKOBbLIX CTBOJIOB
OTX0AAT OOKOBble BETBW, KOTOPble BETBATCA M OMNJETalOT BCE BHYTPEHHWE
opraHbl. TpaxeliHble CTBO/Ibl CBA3aHbI C BHELLHEeW cpefon vepes AbiXabLa uim
CTUIMbl - OTBEPCTUS B CTEHKE Tefa, PacrnosioXXeHHble MeTaMepHO Mo 60Kam
Tena. Fa3000MeH OCYLLLECTBNAETCS B Tpaxeosax, KOTOPbIMU 3aKaHYMBaKOTCA BCE
TpaxeilHble BETOYKW. Bo3gyx UMPKYNMpYyeT no Tpaxesm 6Gnarogaps
AbIXaTe/lbHbIM ABWKEHNAM OPIOLLKA; CXKaTeM OPHOLLKA BO3YX BbITa/IKMBAETCA
N3 Tpaxei, a Npu paclUMpeHnn BptoLKa Yepes3 CTUTMbl YCTPEMNSETCS BHYTPb.
TpaxelriHas cucTeMa HaCEKOMbIX BbIMOSHAET ABOAKYH (DYHKLMIO: BO MEpPBbIX
TpaHCNopTMpYyeT BO3AyX, BO-BTOPLIX OCYLUECTBASIET ra3000MeH Mexay
MPOTONNa3MOK KNETOK Tesla HAaCEKOMOI0 U HapY>XHOI Cpefoi.

MNWEBAPUTE/IbHAA CUCTEMA HauMHaeTcs poTOBOI NOMOCTbLIO, B
KOTOPYK OTKPbLIBAETCA MPOTOK C/HOHHOW >Kenesbl. 3a POTOBbIM OTBEPCTUEM
crneayet rnoTka, nepexogsllas B KOPoTKuin nuuiesod. OH paclumpseTcs B 300.
[anee cnefyeT MbIWEYHbIN WX XXEBATeNbHbIV XXeNyaoK. JTO BCe NepeaHsas
KMLKa. 3a[HA5 YacTb XKeBaTe/lbHOr0 XKenyaka npeobpasoBaHa B KapanaibHbIiA
KnanaH. OH NponyckaeT NuWy B CPeAHIO KULLIKY. CpeaHas KuLKa MMeeT
UMnnHapryeckyto opmy. Ha rpaHuue c nepefHeil oHa o06pasyeT crenble
NanbLUeBUAHbIE BbIPOCTbI, KOTOPblE YBENNYMBAKOT OOLLYIO €e MOBEPXHOCTb.
Mywa nog BO3AeNCTBMEM NULLLEBAPUTE/bHBIX (DEPMEHTOB NepeBapuBaeTCsa 1 B
3HaUMUTE/NIbHOW  Mepe  BcacbiBaeTCs.  OKToAepMasibHasa — 3afHAs  KULLKA
noApasfensieTcd  Ha  OTAeNbl:  TOHKad  KUWIKa,  TOMCTas  KULLKa,
3aKaH4MBaroLasnca pekTabHbIM OTAEN0M, 3a KOTOPbIM CrieayeT aHyc. B 3aaHel
KMLLIKE MPOMCXOAMT  BCacblBaHMEe BOAbl W3  MepeBapuBaEMoOin  NULLIK,




HernepeBapMBaeMble OCTAaTKM  CKan/uBalOTCA B PEKTa/IbHOM OTAenie U
BbIBOAATCA HapYXYy.

BbIAENTNTENBHAA CWUCTEMA npeactaBsneHa  MasbNMUrMEBLIMA
cocygamu. OHM pacnonoxXeHbl Ha rpaHuLLe cpegHein 1 3agHen KUK, CTeHKN
cocyaoB 06pa3oBaHbl OAHMM C/I0EM KNETOK WU MYCKYNaTypoWn, OTKPbIBalOTCS B
KMLLEYHWK W 3aMKHYTbI Ha OAHOM KOoHLe. OMbIBatOTCS reMo/IMM{Oi 1 BbIBOAAT
N3 Tena HaCeKoOMOro NpoAyKTbl 06MeHa M M30bITKa BOAbl. [JOMOMHUTE/NbHBLIM
OpraHoOM  BbIAENIEHNS  CNYXXUT  XKMPOBOe Teno, CW/bHO pa3BuUTOe B
OproLLKe.MHOrMX HaceKoMbIX. KETKM XMPOBOro Tea M3BMeKarT U3 NOJOCTy
Tefa NPOAYKTbl 06MeHa, Nog/exatime yaaneHno, HoO He BbIBOAAT UX HapyXXy,
3KCKPeTbl HaKan/jMBatoTCA B Mnasme K/ETOK XXMPOBOrO Tefla U COXPaHAKTCH
30€Cb A0 KOHLA >XM3HW HaceKomoro. YXMpoBoe Teno CAYXUT M Ans 3anaca
nUTaTe/IbHbIX BELLECTB, HEOOXOAMMbIX HACEKOMOMY B Mepuo roofaHus.

MOJ/IOBAA CNCTEMA. Hacekomble pa3fie/ibHonosbl. [1010Bble opraHbl
HaxoaaTcA B 3afHel 4acTy OpPHOLLIKA WM CKPbITbl XXMPOBLIM TesloM. KeHcKas
MnosoBasd CUCTeMa BK/IHOYAET AWYHUK, MPOTOKM W MNPUAATOYHbIE >Kenesbl.
ANYHMK COCTOMT M3 TPYOOK. SlMueBble TPYOOUKN BIMBAKOTCA BO BrarasiuLLe,
KOTOPOE OTKPbIBAETCA HAPY>KHbIM NOJIOBbIM OTBEPCTUEM Ha OPIOLLIHOM CTOPOHE
Tena. onoBoi annapar camua COCTOMT M3 MapHOr0 CEMEHHMKA: MapHOro
CeMenpoToKa, HemnapHoOro Cemsan3-BepraTefibHOr0 KaHaja W MpUAaTOYHbIX
Xenes.

LEHTPA/IbHAA HEPBHAA CUCTEMA  cknafblBaetcd U3
HaArN0TOYHOro U MOArNOTOYHOrO raHrneB 1 OPHOLLIHOM HEPBHOW LIEMOYKM.
HaarnoTouHbli 1 NOAFNOTOUHBIA  TAHTIMA - CBA3aHbl  OKOJIOMOTOUHbLIMM
KOHHEKTMBaMW. Tpu CcnefyrolWmx ysna fiexar rnocermMeHTHo B rpyan. OHu
NHEPBMPYIOT HOMM M KpblibA. B OptOLIKe, MOCErMeHTHO pPacrosioXeHo 6
OproLWHbIX (abaoMUHaNbHBIX) Y3M10B. ocneaHniA 06pa3oBancs MNyTeM CAUSHUS
Y3/10B nocnefHux wectu cermeHtos (¢ VI no XI).

Martepuanbl 1 060pyaoBaHue. [14 BbINOMHEHUS PaboTbl HY)KHO UMETb:
(bMKCUpPOBaHHbIE MACKM XXYKW, BNlaXKHble Npenapartbl, NpenapoBasibHbIe UT bl
BaHHOYKM, TMUWHUETHI, Nymnbl, CKa/Jbnens, AucTbl 6enoil Gymaru, KapToH,
TabMupbl.

3agaHus

1. Bbinucatb U3 y4ebHOR nuTepaTypbl CUCTEMATMUKY HACEKOMbIX.

2. PaccMOTpeTb MaMCKOro >Xyka W pacu/leHUTb ero Teno. 3apucosaTtb. Ha
PUCYHKE OTMETUTb: TO0M0BY, YCWMKW, POTOBble nNPUAATKW, r1asa,
nepeaHerpyib, CpefHerpydb, HaaKpblibs, 3aAHerpyib, Kpblibs, OPHOLLKO,
CTUIMbl.



3. PaccMoTpeTb nof 6UHOKYNAPOM rpPbI3YLLMIA POTOBOM annapaT. 3apucoBaTh.
Ha pucyHKe OTMETWUTb: BEPXHUE YENMOCTU, HUXKHUE YeNtoCTU (OCHOBHOW
UNEHWK, CTBOMIUK, LLYMWUK, HAPY>XHYK 0NacTb, BHYTPEHHIOK /10MacThb),
HWKHIOK ryoy (noanoabopodoK, MNOoAOGOPOAOK, LWYMUK, HApPYXXHYH W
BHYTPEHHIOIO YKEBATE/IbHbIE /10MACTH), BEPXHIOO ry0dy.

4. PaccMOTpeTb Mof OGUHOKYNSPOM Cheunann3mpoBaHHble HOMM HaceKOMbIX.
3apucoBaTb beratesibHble, NpbiratebHble, NnaBaTe/bHble, COOUPATENbHbIE,
XBaTaTe/lbHble, POKOLIME HOMU. Ha pucyHKax 0003HauUTb: Tas3uK, BEPTAVT,
6efpo, roneHb, nanky.

5. Mo cxemMe B MNPaKTUKyMe W3Yy4uUTb BHYTPEHHEE CTPOEHME HAaCEKOMOrO.
3apucoBaTtb. Ha pUcyHKe OTMETUTL: Tpaxeu, pe3epByap C/IHOHHOW >Kenesbl,
C/TIOHHYIO Xene3y, NULEeBo, 300, YKeBaTeslbHbIN XeNnyfoK, Mnuiopuyeckme
BbIPOCTbI, CPEAHION KWULLIKY, Ma/bMUrMeBbl COCYAbl, 3a0HIOH  KULLIKY,
OPHOLLUHYH HEPBHYHO LIEMOYKY, TPaxen, reHUTaImu.

Bonpockl A1 CAaMOKOHTPOSA

1. OcobeHHOCTM opraHM3auUmn HaCeKOMbIX, Kak Hanbosee NpUCnoco6/1eHHbIX
K YKU3HW Ha CyLLIe YIeHUCTOHOINX

2. Kpbl/ibsi HACEKOMbIX, UX MPOUCXOXAEHWE, pa3BMUTINE, CTPOEHNE, MEXaHN3M
paboTbl.

3. CneupannsnpoBaHHbIe TUMbI POTOBLIX annapaToB HAaCEKOMbIX.

4. OCOB6EHHOCTN CTPOEHNSA HEPBHOW CUCTEMbI M OPraHOB YyBCTB.
BocnpusTtie pasapaxkeHui.

5. Cnocobbl pasMHOXEHNA 1 Pa3BUTUS HAaCEKOMbIX. MeTamopo3, ero TUnbl
M NPOUCXOXAEHME.
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SAHATUE Ne 1
NOoAUAPCTBO OHOKJ/IETOUHBLIE PROTOZOA

TUTN CAPKOMACTUT OPOPHI SARCOMASTIGOFHORA

TEMA CTPOEHME CAPKOAOBbIX HA TPVMEPE AMEBbI,
APUENBI, ANP DT N, POPAMUNHUNDEP, COJIHEHHNKA

B noAuapcTeo OZHOK/IETOUHbIX 00beVHEHb! XXMBOTHbIE,
MWKPOCKOMUYECKMe Mo pasmepam, OAHOK/MIETOUHblE MO CTPOeHMK. 1poTo30a,
HeCMOTPA Ha OAHOK/IETOYHOCTb, SABAAKOTCA LIE/IOCTHLIMK  OpraHn3Mamu,
KOTOPbIM MPUCYLLN BCE OCHOBHblE (DYHKLMWM MHOIOK/IETOYHOr0 YKMBOTHOIO -
NMUTaHWe, PoCT U pasMHOXeHue. MpoTo3oa MMEHYHT npocTerwmmmn (rpeu.
protos - nepBbli1), XOTA Ha COBPEMEHHOM YPOBHE 3HaHWIA M3BECTHA C/I0XKHas
opraHusaums nx Knetku - opraHuama. MosTomy HasblBaTb MX MPOCTEALLMMMU
MOXHO, MLLb OTAaBas AaHb CTOPUN.

MpoTo3oa  06nafgaldT  TOHYAMLWIMMKM  MOPGODU3MONOTNYECKMMU
MPUCNOCOBNEHNAMN K 0OUTaHMIO B Pa3/IMYHBIX 3KOMOrMYECKMX YCnoBusax. Mx
HacuMTbiBalOT 60nee 15 TbICAY BWAOB, KaK MNpaBWio, MUKPOCKOMUYECKUX,
obuTaloWmMx B BOAE, BNAOKHOW MOYBE WKW B TeNe Pas/IMYHbIX XXUBOTHbLIX W
yenoBeka. Popma UX Tena BeCbMa pasHoobpasHa - 0T HeornpeneneHHoM (Kak Y
amebbl) A0 YASIMHEHHOW, 0BTEKaeMoW, BEPETEHOBWU/IHOW, HEKOTOPbIE VMMEOT
Hapy>XHYI0 pakoBWHY ((hopaMMHUEPbl), a XXUBYLME B TO/LE BOAbl -
NpuyyavMBble  BbIPOCTbI.  Teno NPOCTEWWMX 06pa3oBaHO  MONYXKUKOW
LMTOMNAa3MOM, COAepXKaLLle OHO WM HECKO/bKO Afep. Y OAHWX Tenlo OAeTo
TOHYaNLLEA MeMOpaHOI, Y APYrMX OHO MOKPbLITO 60Mee UM MeHee TOJCTOM
060M104KOM, O0ObIMHO  3/1aCTUYHON -  NenauKynoin. OHM  CNOCOGHBI
nepedBuraTtbCa C  MOMOLLbIO  JIOXKHOHOXEK, D>KIYTMKOB WM  PECHUYEK,
PearvpytoT Ha pas/iMyHble pasgpaxeHnsa  (hoToTakcmuc, XemoTakcuc,
TepMoTakcuc 1 Aap.). Hekotopble U3 3TUX (DYHKUMIA BbINOMHAOTCA BCEM
OpraHn3MoM, pyrue e - onpeaeneHHon cneymanm3vpoBaHHOM ero YacTbHo.

MuTatoTCcA npocTerne MeNbYailMMK XXMBOTHBLIMW, PacTUTENbHLIMU
opraHM3amMam M THUKOLWMMK OpPraHNYeCcKMU BeLLEecTBamu, MapasuTuyeckme
(hOpMbI - COKaMu CBOMX X035eB. MyTn NOCTYNIEHUS MULLA B OPraHn3M KIETKU
TaKXXe pPas3/MyHbl: MUHOUMTO3, (aroumTo3, OCMOTUYECKMIA MYTb, aKTWUBHbIN
MepPeHOC BELLIECTB Yepe3 MeMbpaHy, roflo30MHoe NuTaHKe. MocTynuBLLAas NuLLa
nepeBapyBaeTCH B nyLeBapuTebHbIX BaKyonsXx, 3aro/IHEHHbIX
nuLeBapuTesibHbIMK hepmeHTamMn. HekoTopble U3 HUX (HanpuMep, 3Br/eHbI)
CMOCOOHbI CMHTE3MPOBaTb OpPraHM4YecKoe BeLeCcTBO W3 HeopraHMyecKmnx



BELLECTB C NMOMOLLbIO (POTOCMHTE3a (Y TakMX OPraHM3MOB MMEKOTCA B Tene
Xpomartogopbl).

[pbixaHve (NornoweHne Kucropoga W BblfeNeHne Yrnekucnoro rasa)
MPOCTEMLLNX OCYLLECTBNAETCS BCEM MOBEPXHOCTbIO Tefla OCMOTUYECKUM
nyTem. BblgeneHve NpoLyKToB 0O6MeHa BELLIECTB 1 N30bITKA BOAbI MPOUCXOANT
yepes MOBEPXHOCTb Tefa, a TakXKe C MOMOLLBH0 CreymanbHbIX Neproanyecku
06pasyroLLMXCa COKpaTUTeNbHbIX (M1 NYNbCUPYIOLWMX) Bakyosneidl. Bakyonei
ObIBaeT OAHa WM HECKOSIbKO.

Pa3MHOXeHMe NPOCTENLLMX NPOUCXOAUT 6ecnosibiM U NOM0BbIM MYTEM B
3aBMCUMOCTW OT YCNOBWIA CyLEeCTBOBaHMA. [Mpn 6ecnoioM pasMHOXeHMK
CHayana a4po AenuTca Ha ABe WM HECKO/IbKO 4acTeil, a 3aTeM [e/nTcs
uuMtonnasma Ha e (paBHble WAM  HepaBHbIE) WM MHOIO  4acTei
(COOTBETCTBEHHO 4MC/y BHOBb 00pa3oBaBLUMXCA A4ep). B pesynbrate w3
OZHOr0 opraHu3ma obpasyetcs Asa (O4NHAKOBbLIX UM HEPaBHbIX MO BENINUYNHE)
W/ HECKO/IbKO HOBbIX OpPraHn3mMoB. [Mpu Mos0BOM pa3sMHOXKEHUWN [BE paBHbIe
W Pas3/inyHble MO Be/IMYMHE U CTPOEHMIO (MYXXCKasi M XKeHCKas) 0cobu
CNMBaKOTCA [Apyr C Apyrom, ob6pasys 3uroty, KOTopas 3aTeM HaduMHaeT
pasMHOXaTbCcA 6ecnonbiM nyTem. VIHorga mexxay AByMs 0cobaMu NMPOUCXOaUT
0OMEH YacTbto Af1ep NPX COMPUKOCHOBEHMM 0CO6e (06pa3oBaHNA 3UTrOTbl HE
Habnogaercs).

[Mpn HeGNaronPUATHLIX YCIOBUSAX NPOCTELLINE CNOCO6GHbLI 06Pa30BbIBaTb
LUMCTbI: UX TeNo OKPYrNAeTcs M MOKPbIBAETCA TOJ/ICTOM 060/104KON. B Takom
COCTOSHUM OHW MOTYT HaxoauTbCA [0Nroe Bpems. [py 61aronpuAaTHbIX
YC/IOBUAX >KMBOTHOE OCBOOOXJAeTCA OT 000/I04KM M HauMHAeT BeCTU
MOABVXHBbIN 06pa3 XXM3HMN.

BecbMa 3HaunMTeNIbHA PO/b NPOCTEMLLIMX B XKU3HWU NpupoAbl. B Bogoemax
OHW MUTAKOTCA GAKTEPUAMM M THUIOLWMMUN OPraHMYeCKUMK OCTaTKaMu, OUNLLAS
(caHuTapHas ponb) BOAy, UrparoT 60MbLUYID PO/b B NOYBOOOPA30BATE/bHbIX
npoueccax. CpeAn HMX eCTb MNapasuTbl XXUBOTHbIX W 4esioBeKa. Tak,
Ma/IIPUIAHBIA NJ1a3MOAMIA, NOCENSAACh B IPUTPOLMTAX YeNOBEKA, paspyLUaeT ux,
BbI3blBasi TsHKENyt0 60ne3Hb - Mansapuio, a AuM3eHTepuiiHas ameba,
napasMTUpys B KNeTKaxX CTEHOK TOJ/ICTbIX KWULLIOK YesfloBeKa, MPUBOAUT K
MOSB/EHNIO KPOBaBOro rMoHoca. ECTb elle MHOro Apyrvx napasvTos,
BbI3bIBAIOLMNX TsHKe/ble 3ab0/1eBaHMA YenoBeKa W XXMBOTHbIX. ObuTatenun
TOMWM BOAbl OKeaHOB: (opamMuHUdepbl (C M3BECTKOBbLIMW PakOBUHAMM),
pagmonapum  (C  KPEMHWMEBbLIM CKENETOM), KOKKO/UTbI (M3  KIYTUKOBbIX,
MMEIOLMX W3BECTKOBbIN MaHUMpb) - OTMUpasi, 06pa3ytoT Ha [He MOLLHble
OT/IOXEHMS M3BECTKOBBLIX M KPEMHMEBBLIX MOPO/, BXOAALMX B COCTaB 3eMHOM
Kopbl. Men, Hanpumep, cocTouT Ha 90-98 % M3 NaHUMpen KOKKONUTO(opuA,
ckonaemble MNpoTo30a NCMNONL3YHOTCA B CTPATUIPadun 0Cago4HbIX NOPOA Npu



onpegeneHMn BO3pacTa OT/IOXEHW, YTO OCOOGEHHO BaXKHO NPU  MOUCKE
M0/1e3HbIX MCKOMAaeMbIX.

B coBpemMeHHOW cuCTeMaTWKe MNPOCTEALIMX  JenaT Ha  NsTb
CaMOCTOATE/NbHLIX ~ TUMOB:  capkomacTuroopbl —  Sarcomastigofhora,
CMOpoOBUKKN — Sporozoa, KHngocnopuammn — Cnidosporidia, Myukpocnopugumn —
Microsporidia, peCHUYHbIE unn nHgy3opun — Ciliophora.

Llenb paboThl: U3y4MTb OCHOBHbIE UePTbl CTPOEHUS MPOCTEMLLMX Ha
NpPVUMepe CapKO/0BbIX.

TeopeTnyeckne cBeeHUs

Tun Sarcomastigofhora - capkoMacTuroopsl

Knacc Sarcodina - CapkopoBble

Moaknacc Rhizopoda - KopHeHOXKM

OTpsag Amoebina - AMEOGHI

Mpeactasutenu: Amoeba proteus, A. radiosa, A. limax
OT1pap Testasea - PakOBMHHbIE KOPHEHOXKKM
Mpenctasutenu: Arcella sp., Difflugia sp.

OTpsag Foraminifera - dopamnHngeps!
MpeactaBuTens Rotalia sp.

Moaknacc Helizoa - ConHeYHNKM

MpeacTaBuTens Actinosphaerium eichhorni

KOPHEHOXKWN XapaKTepm3ytoTca pasHO06pa3HO POPMON, MOABXKHBIMY
NceBAonoANAMM N OTCYTCTBUEM ANPHEPEHLMPOBKM LMTONIA3MaTUYECKOr0
Tefla Ha 60/iee UM MeHee MOCTOSAHHbIE 30Hbl. AMeObl - Hambosiee NpPocTo
YCTPOEHHblE KOPHEHOXKW, /MLIeHHble ckeneta. CHapyxu Teno améobl
MOKPLITO TOHKOW LMTOM/a3MaTMYeCcKoM MemMOpaHoi, 3a KOTOPOiM MAET CnoW
MPOo3payHoi LOBOILHO MIOTHOM 3KTONMa3Mbl. [anee pacnonaraetcs 3epHUCTas
NoNy>XnAKas aHAomn asMa, CocTaBnAaIoLas OCHOBHYHO Maccy Tesia XXMBOTHOIO.

MepenguraeTca améba npv NOMOLUM MCEBAOMOAMA NN NIOKHOHOXKEK -
amébonaHoe ABwKeHue. oa BAUSHUEM PasIMYHbIX BHELLIHUX U BHYTPEHHUX
MPOLECCOB Ha KakKOM-IMO0 Yy4yacTKe Tena YMEeHbLUAeTCs MOBEPXHOCTHOE
HaTSOKeHWe, WM uUTONNasmMa  BbIMSuMBaeTcs B ncesgonoguto.  Mpu
(hopMMpPOBaHMM MCEBAONOAUM CHayana MOoSABNAETCA HEeOO0/bLON  BbICTYM
3KTOMNNasmbl. MOTOM OH pacTeT, U B HEro BXOAWUT, KakK Obl BAMBAsACb, YacCTb
XUAKOA 3HAonfasMbl. KonmyecTBO M (hopma MCeBAONoAniA Moryt OblITb
pasnyHbIMK (puc. 1).



Puc. 1 Amoeba proteus.
A - B ronsyLlem cocTtosHuu, b - 3axBaTbiBatoLLada nuLly.
1 — 3kTONNasma; 2 — aHgonNasma; 3 - NULLEBbIE YAaCTUUKK; 4 — A[p0;
5 — ncesgonoann; 6 - cokpaTuTebHasA Bakyosb.

[MceBgonoamu Cny>Kat He TOMbLKO AN NMEpeaBUXKEHUA, HO U ANS 3axBaTa
nuwy. Ecnm nceBfonoama B NpoLecce CBOEro 06pasoBaHUS HaTaIKMBAETCA Ha
Kakune-nnbo mesikne 00bekTbl (OAHOKIETOUHbIE BOAOPOC/N, KNETKN GaKTepuid,
4aCTULbl OPraHMYeckoro AeTpuTa), OHa O0OTEKaeT MX CO BCEX CTOPOH WU
BK/1HOYAET BHYTPb LMTOMNa3Mbl BMECTE C HEOO/IbLLUMM KOIMHYECTBOM XMAKOCTW.
Tak 06pas3yloTcs nuLeBapuTe/ibHble Bakyosin. BHyTpb nocnegHux w3
3HAOMNMa3Mbl MOCTYMaKT MuLleBapuUTeSibHble (epMeHTbl, WU MPOUCXOAUT
BHYTPMKNETOYHOE  nMulleBapeHne. OnucaHHblA  cnocob  3arnaTbiBaHUA
O(hOPMIEHHOW NULLM NPU NOCPeACTBE NCEBAONOAMIN Ha3blBaeTCs (haroLmTo30M.
Hapagy ¢ 3TMM ecTb 1 NUHOLMTO3 - NOT/OLLEHNE XXUIAKNX BeLLecTB. CHapyXu
BHYTPb LMTOMNMIa3Mbl  BbINAYMBAETCA TOHKWW KaHasl, WUMeloWwmii - hopmy
TPyOOUKKM, B KOTOPYK 3acacbiBaeTCAd OKpy)Kawowasd ameby >KMAKOCTb.
O6pa3yeTca NMHOUMTO3Has Bakyosb. [1pu nomowy 3Toro MexaHmsma améba
KaK Obl "MbET" XKMAKOCTb.

B umTtonnasme amebbl MOXHO BUAETb NY3bIPEK, KOTOPbIA NEPUOANYECKN
TO MOABNAETCA, TO UCYE3aeT - 3TO COKpaTuTe/lbHas BaKyosb. OHa BbIMOMHAET
[1B€ OCHOBHble (PYHKLMMW: OCMOPErynsaTOPHY N BblaenuTenbHyro. OCHOBHas
(PYHKUMSA COKpaTUTENIbHON BaKyonn - perynsums OCMOTUYECKOro [aB/ieHus
BHYTpM Tena npocTteiwero. KOHUEHTpauus pas/inyHbiX PacTBOPEHHbIX
BELLLECTB B Te/le améObbl BblLLe, YeM B NPeCHOM BoAe, bnarogaps YeMy co3gaércs
Pa3HOCTb OCMOTUYECKOrO [aBfleHNSi BHYTPU W BHe Tefa MNpPOCTEMLLEro.
CokpartuTefibHad BakyoO/lb MEPUOANYECKM BbIBOAWUT WM3ObLITOK BOAbI M3 Tena
amébbl. CokpaTuTeNlbHas BakKyo/lb KPOMe OCMOPErynsTopHoOn (yHKUMK
BbINO/HAET U BblAeNNTENbHYIO, BbIBOAS BMECTE C BOAOIN B OKPYXKatOLLYHO Cpesy
NPOAYKTbl 00MeHa BeLlecTB. [I3BECTHYIO pO/ib UrpaeT, BEPOATHO, OHa U B



npouecce AblxaHUs, MO0 MPOHMKAKOLWAs B pe3y/nbTaTte ocmMoca B LMTOMIa3My
BO/la HECET PaCTBOPEHHbIN KMUCNOPOL.

Teno pakoBMHHbIX améb (apuesnna, AMdaria) 3akn4YeHO B PaKOBUHY,
MCMONMHAIOLLYIO PONb 3aWwmuTHOro obpasoBaHus. PakoBmHa Testacea 00bIYHO
MMeEeT BWf, OKPYII0ro MM OBa/lbHOrO0 MELIOYKa C OTBEPCTUEM (YCTbEM), U3
KOTOPOro BblAAKTCS NCEBAONOAMMN, UMEIOLLIME Y Pa3HbIX BUI0OB HEOUHAKOBYHO
opMy W AnMHY. PakoBMHA Yy OAHUX (JOpM MpPeACTaBNseT TOHKWA CNoOK
NMIOTHOrO OPraHMYeckKoro BELLIECTBa, Y APYrMx oHa 06pa3yeTcs NOCTOPOHHUMM
yacTuuaMmy  (MeCUMHKN U T. [1.), CKNEEHHbIMU BbIAENEHUAMW  LUTOMNMA3MbI

(puc. 2).

Puc. 2 Pa3Hble BUAbI paKOBUHHbLIX KOpHEHOXeK. A - Arcella; b - Difflugia;
1 - nceBponoaun; 2 - 44p0.

Pa3aMHOXKEHNE KOPHEHOXEK MPOUCXOAUT MYTEM MPOCTOro AeNEHUS.

dopaMmrHUGEPBI CMOXKHEE MPOUNX KOPHEHOXEK. OHM UMEKT PakoBUHY
O[IHOKaAMEpPHYID WM MHOroKamepHyro. B Hambonee npocTbIX Cny4vasx
PaKoOBMHA COCTOUT U3 MN/IOTHOrO OPraHNUYecKoro BELLIECTBA - MCEBAOXUTUHA. Y
OPYrMX BWUAOB K 3TOM TOHKOM MNMIEHKE MPUKNENBAOTCA 3axBayeHHble
NCeBAONOANAMMN  MOCTOPOHHME YaCTWULbl, [NaBHbIM 00PAa30M  MECUUHKW.
[Mony4yaeTcs XWUTUHOWMAHAs OCHOBA, WHKPYCTUPOBaHHas 3epHaMu KBapLia.
BONbLUMHCTBO COBPEMEHHbIX (hOpaMUHUGEP MUMEKOT PakKOBUHY, MPOMUTaHHYHO
YrNekucnbiM  KasbumeM. @Popma pakoBUH  opamvHUpEpP 4pe3BblvaiiHO
pasHoobpa3Ha. OTBepcTue, COOOLLaKoLLee PAaKOBMHY C BHELLHMM MUPOM WU
cnyxatlee Ana BbiXoAa MCEBAOMNOAWNIA, Ha3bIBAeTCA YCTbeM. MOMUMO YCTbS Y
MHOIMX KOPHEHOXEK BCE CTEHKWN PaKOBMHbI MPOHM3aHbl TOHYANLLMMK Nopamu,
TOXE CNyXalluMun A1 BbIXoAa NOXHOHOXEK. [ceBaonoanm y hopaMuHudgep
Ha3bIBalOTCA pusonoanamn. OHW NPeAcTaBnsSOT CO60M  [/IMHHbIE TOHKME
nepensieTatolLmMecs 1 CNMBatoLLMECS HUTKU, 06pasyroLne BOKPYr PaKOBUHbI
CNOXHYHO ceTb. Pusonogum cnyxat And  ynaBnvMBaHWS W, YacCTUYHO,
nepeBapmMBaHva MWLM, a Takke 715 MepeiBKEHNS XUBOTHOro. OHM
CNOCOOHbI COKPALLATHLCA U BbITAMMBATHLCS.

dopamuHUtepbl 06/1a0a0T CMNOXHbLIM YXWU3HEHHbIM LIMK/IOM, B KOTOPbIN
BK/IHOYAKOTCA ABe POPMbI pa3MHOXEHMS - 6eCrosoe 1 MosioBoe.



CONMHEYHMKN UMEIOT LLIAPOBUAHOE Teslo, KOTOPOe pacrnajaeTcs Ha
LUMPOKYIO 30HY 9KTOMMasMbl W 3HAOMMNAa3My. VIMETCS MHOTOYMCIEHHbIE
paavanbHO PacnofioXKeHHbIe akconoamn. B aHAoNMa3mMe OAHO UK HECKO/BKO
anep becnonoe pasMHOXEHWE OCYLLECTBSETCA NMYTEM [eNEHNS.

Martepuanbl 1 06opyaosaHve. 14 BbINOSHEHUS PaboTbl HY)KHO UMETb:
XXMBYIO KY/bTYpy TMPECHOBOAHbIX CapKOAOBbIX, MOCTOSHHbIE MpenapaTbl
ameobbl, Augdaornm, gqopamuHugep, npegMeTHble U MOKPOBHbIE CTEK/a,
MUNETKN, PUNbTPOBa/IbHYHO ByMary, MMKPOCKOMbI, TabnLbl.

3agaHus

=

Bbinucatb 13 y4ebHOI nnuTepaTypbl CUCTEMATUKY amebbl U Anddhntormn,

2. Mpy MasioMm yBeMYEHUN MWUKPOCKOMAa M3Y4nTb CTPOeHMe amebbl Ha
XMBOM 00bekTe W TOTa/lbHOM MpenapaTte. 3apucosatb. Ha pucyHke
OTMETUTbL: MCEBAOMOANNW, IKTOMMNA3My, SHAOMAA3MY, NMULLEBAPUTENbHbIE
BaKyO0/n, 840, COKPAaTUTE/IbHYIO BaKyO/lb.

3. Mpy mManoMm yBENNYEHNUN MUKPOCKOMA HalTW B BOAHOMN BbITSHKKE MXa

PaKoBMHbI Anddaornn. PaccMOTpeTb M 3apucoBatb. Ha pucyHke

OTMETUTb PAKOBMHY, YCTbE PaKOBMHBbI.

Bonpockl A1 CAMOKOHTPOS

=

CTpoeHue 1 (M3N0NIorns KOPHEHOXKEK.

2. AMeObl - OAMH N3 UCXOAHbIX MOPMOIOrMYecKMX TUMOB B 3BOJIHOLMM
NpoCTenLWNX.

[Mapa3uTnyeckme capkoaoBble.

CKeneT y CapKoAO0BbIX N ero yHKUUN.

YKN3HEeHHbI LK hopaMnHmdep.

ok w
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SAHATUE Ne 2
TUN MHPY30PUN CILIOPHORA

TEMA: MOP®O/10I A N AHATOMUA MHDY30PUIA HA
NMPUMEPE MTH®Y30PUN TYDEJIbKW

Llenb  paboTbl:  M3yunTb  CTPOEHWE  MHMY30puin  Kak  6onee
OpraHM30BaHHbIX OJHOK/IETOUHbIX YXUBOTHbIX.

TeopeTnyeckne cBeaeHUs

Tun Ciliophora - pecHWYHble UK MHGY30pUN
Knacc Ciliata - pecHMYHble MHY30pUA
Hagotpag Oligohymenophora

OTpag Hymenostomata

MpeactaBuTens Paramecium caudatum
OTpsag, Peritricha

Pop Vorticella - cyBoiku

Hagotpag Polyhymenophora

OTpsag Heterotricha - pa3HOpPeCHUYHbIE
Pog Stentor - Tpy6au

OT1psag Hypotricha - 6ptoxopecHUYHbIE
Pog Stylonichia

NHy3opun - o6WIMpHas rpynna OAHOK/IETOYHbIX, HacuMTblBaoLas
cBbile 6 000 BWAOB, OT/IMHAOLWMXCSH CNOXHOW opraHm3auuen. Teno ux
MOKPbLITO MENNIMKYNOA, U MO3TOMY OHWU WMEKT OTHOCUTENIlbHO MOCTOSHHYHO
(hopmy. OpraHomgammn ABWXKEHWUS CNYXXAT PECHUYKM, YYaCTBYIOLLME TakXKe B
3axBare nuwn. [N HUX XapakTepHO MPUCYTCTBME MO MeHbLUE Mepe ABYX
KauYeCTBEHHO  pas3/IMYHbIX  A4ep: KPYMHOro BeretatMBHOro sgpa -
MaKpOHYK/1eoca M MefIKOro reHepaTMBHOIO - MUKPOHYK/Ieoca. Y HeKOTOPbIX
MHDY30pUNiA UMEETCA HECKO/IbKO MasibIX sfep (Kanna-4acTuubl).

Mopdhoniornio M aHaTOMUKO  PECHUYHBLIX MH(Y30pUiA pacCMOTPUM  Ha
npumMepe nHgy3sopum Tydenbkn — Paramecium caudatum (puc. 3).

NHy3opua  Tydenibka - KPYMHbIA - OAHOK/MNETOYHbIA  OpraHu3Mm.
LinTonnasma Bcerfga fICHO pa3fdenseTcs Ha fBa CNnos - 3KTO- U 3HAONMas3my.
Hapy)XHbllA CNON 3KTOMNMa3Mbl 06pa3yeT MPOYHYH 3MaCTUUHYHK MENSIMKYNY.



CHapyXu neniMkyna CKy/nbMTypupoBaHa, YTO/WEHUA  Nefnvkyna -
NpeacTaBnstoT  co60  MPaBWUIbHO  PACMONIOXEHHbIE  LLIECTUYTONbHUKN,
HarnoMWHatoLLMe CcOBOM MYenuHble COTbl. JTO MOBLIWAET MPOYHOCTb —
Nennukynbl. CHapy>Xu Teno MHGY30pUN MOKPbLITO PECHUYKaMK, KOTOpble B
3KTOMa3me - 6epyT Havyano OT KMHETOCOM (ba3asibHbIX TeneL).

Puc. 3 NHgy3opua Tydenska (Paramecium caudatum)

1 - PpecHuMuKW; 2 - nNuWeBapuTe/bHble Bakyonn; 3 - 60/blIOE SAPO
(MakpoHyKneyc); 4 - manoe Aapo (MUKPOHYK/IEYC); 5 - poToBOE OTBEPCTME U
rNoTKa; 6 - HenepeBapeHHble OCTaTKW MULLIA, BblOpachbiBaeMble HapyXxy; 7 -
TPUXOLMCTbI; 8 - COKpaTUTeNIbHasi BaKyo/lb.

Uncno pecHmuek 10-15 ThbicAay. B akTonnasme 3anerat0T 0COOble
3alUTHbIE MPUCNOCO6MEHNA - TpUXoumUCTbl. py pasgpaXkeHnn >KMBOTHOIO
TPUXOUMCTbI BbICTPE/IMBAIOT HaPYXXY, NPeBPALLAasiCh B A/IMHHYIO YMPYTYH HATb.
Hutn BOH3atOTCA B TENO A06bIUM W, MO-BUAMMOMY, BHOCAT B HEro Kakoe-To
SA0BMTOE BELLLECTBO, TaK KakK 0Ka3blBalOT CU/IbHOE NapanmaytolLiee AeiCTBUe Ha
MOPaXXeHHbIX XXUBOTHbIX.

Ha 6ptoLLHOM CTOPOHE UMeeTCs BrnsuMBaHue (NEPUCTOM), Ha HE KOTOPOro
OTKPbIBAEeTCA POTOBOE OTBEPCTWE, Befyllee B NIOTKY U Jasiee B 3HAOMIA3My.
PeCHMYHbIA  NpPeApOTOBOM  annmapar COCTOMT M3 Tpex MembpaHenn
(CoeiHEHHbIE PECHMYKKM, PacrnosioKeHHbIe B HECKO/IbKO PSAAOB), KOTOPbIE
HaxoaaTcA neBee pTa, U OAHOM MembpaHbl - npaBee pTa. IATOT KOMIIEKC
PECHMYEK Ha3blBaeTCH TETPAXMMEHUYMOM. Y WH(Y30puii pOTOBOE OTBEPCTUE
MOCTOAHHO OTKPbLITO M MPOLIECC 3axBaTa MWLM MPOUCXOAUT HEMPEPbLIBHO.



[MpornoyeHHad nuwa nonagaeT B 3HAoOMMasMmy, rae  obpasyercs
nueBapuTenibHas Bakyo/ib. Bakyonb OTPbIBAETCSA OT [/IOTKA M YB/IEKAETCA
TOKOM nna3mbl. Bo Bpemsi nepeiBMXKeEHMS B 3HA0M/1a3Me NMiLLa NnepeBaprBaeTcs
noA AeCTBMEM (DEPMEHTOB, MOCTYNAaKOLWMUX U3 3HA0MNa3Mbl BHYTPb BaKyO/.
[MepBble CTaaMnM MNULLEBAPEHMS MNPOTEKAOT MpU  KUCMOW  peakuuw,
nocregytowie - NpuU  WeEN0YHOW. HenepeBapeHHble  OCTaTKM MU
BbITa/IKMBATCA Yepe3 NnopoLuunLy.

CokpaTutenbHas BaKyo/b WH(Y30puKn Tydenbku COCTOUT M3 COOCTBEHHO
BaKyo/n (LeHTpanbHOro pesepByapa) U 5-7 npuBoasaLLMX KaHanoB. Pe3epByap
NPy MNOMOLM TOHKOTO BbIBOAALLErO KaHasa COOBOLLAEeTCA C OKpYXKaroLlei
cpeaoi. Boblgensemas XuUAKOCTb COBMpaeTcs U3 UMTONAa3Mbl B NPUBOASLLME
KaHa/lbl; Moc/feAHMe COKpaLlatoTCA 1 COoAepXXUMOe MonafaeT B LEeHTPasIbHbIA
pesepByap, W3 KOTOPOro >XMAKOCTb BbITa/IKMBaeTCA HapyXy. OCHOBHas
(hYHKLNS COKPaTUTENBHOM BaKyO/M — OCMOPErY LS.

B sHgonnasme WHAQY30puMn NEeXUT SAEPHbIA  annapar, COCTOSLWMA 13
KPMHOMO MAakKpOHyK/ieyca W MefIKOro MUKPOHyKrneyca. VHQysopuam -
CBOWCTBEHHO 6ecrnonoe pa3MHOXeHMe, OCYLLECTB/IIEMOE  MOMEePeYHbIM
NEeNeHneM, uYalle BCEro B CBOOOAHOMOABMXXHOM COCTOSIHUW, W MOJIOBOM
npotiecc B hopMe KoHbtorauum (puc. 4).

Puc. 4 becnonoe pasMHOXeHWE MyTem MOMNepeyHoro AesieHns NHPY30pum
Ty(enibKn (CXeMaTn3MpoBaHo):

1 - MUKPOHYKNeYC; 2 — MaKpOHYK/eyc

Bo  Bpems  KOHblOraumm  MHAY30pUM  CXOAATCA  MOMapHo,
NpUKNaaplBalOTCa Apyr K [Apyry OptowHOA CTOPOHOR. CylleCTBEHHbIE



M3MEHEHNA BO BpeMsi KOHbHOrauum MpeTepneBaeT AOepHbId  annapar.
MaKpOHYK/NeyC KOHBLIOFaHTOB pacrnafaeTcd Ha 4YaCTU U MOCTENEHHO
pe3opbupyeTca B uuTonnasme. MMKPOHYK/IEYC CHavaa AensTcsa ABaX/bl - 3TO
Meli03. Tpu 13 YeTblpex AAep paspyLLakoTcs 1 pe3opbupyroTcs B LMTONIa3Me, a
YETBEPTOE CHOBa Ae/NTCA. B pe3ynbTaTe KaXK/blii KOHbIOraHT 0bnafaet ABymS
sapaMu, NpoucLIeAIMMN M3 MUKPOHYKAeyca. O3TO MO/oBble adpa -
NPOHYKNeycbl. OAHO M3 HMX (MUTPUPYLOLLEE) MOKUAAET KOHbIOTAHT W
NnepexoauT B COCeAHIOKD 0c0bb, rfe M CAMBaeTcs C OCTaBLUMMCA Tam
CTaLMOHAPHbIM SiAPOM, TO XXE MPOUCXOANT N B APYrom KOHbtorate. O6a HOBbIX
fapa  (CTauMoHapHOe WM MUTPUPYHOLLEE) CAMBaKOTCA W, TakmMm 06pas3om,
BOCCTaHaB/NMBAETCSH AUMMOUAHBIA KOMMIEKC XPOMOCOM. KaX[bliA KOHbIOTaHT
MMeeT MO OAHOMY SiAPY ABOWMCTBEHHOIO MPOUCXOXAEHUS WAN CUHKAPUOH.
MpuUMepHO B 3TO BPEMS WHQY30puM OTAENATCA Apyr oT apyra. Y
PA30LLELINXCS  KOHBIOTAHTOB  MPOMCXOAUT  MPOLECC  PEKOHCTPYKLUMK
HOPMasibHOrO $AepHOr0 annaparta, Mocfe 4Yero OHW BHOBb MPUCTYNAaOT K
6ecrnonomMy pasmMHOXEHUIO.

Martepuanb! 1 06opyaoBaHMe. [Ona BbINOJHEHUSA Pab0Tbl HY)KHO VMET:
XXUBYIO KYNbTYPY UHAY30pUN TyqenbKn n apyrux npeactaBuTeNnein peCHUYHbIX
NH(Y30pUIA, MOCTOSIHHbIE Mpenapatbl  OKpalleHHbIX —Sdep  MHGYy30puK
Tyenbku, npeameTHble W MOKPOBHbIE CTeKMa, MUNETKU, (PUNbTPOBA/IbHYHO
Oymary, MUKPOCKOMbI, Tab/nupl.

3agaHus

1. Bbinucatb 13 y4eGHON NUTEpaTypbl CUCTEMATUKY WHQY30pMn TydenbKu,
Tpy6aya, CTUNOHUXUN 1 CYBONKMN.

2. Ha BpemeHHOM MuKpomnpenapare C >KMBbIMW Ty(esrbkamMmy HabnohaTh
OBVKEHWE N NMUTaHME NHJY30pWiA NPU MasioM YBEIMYEHUN MUKPOCKONA.

3. Mpn 60/bLIOM YBE/IMYEHUM MUKPOCKOMA PacCMOTPETb My/IbCYPOBaHME
COKpaTUTE/IbHbIX BaKyo/sieil 1 BblbpacbiBaHNE TPUXOLMCT.

4. cnonb3ys BPEMEHHbIN M TOTa/bHbIA MUKPONpenapaTbl PacCMOTPETbL U
3apucoBatb CTPOeHWEe MHY30pUK Ty(henbkn. Ha pucyHke OTMETUTL: MakKpo-
N MUKPOHYKNEYC, NeNINKyny, PecHUYKW, MepucToM,  LMTOCTOM,
UMTOapuHIC, NUWEeBapUTeNbHbIE BaKyonW, MOPOLINLY, LEHTPa/IbHbIA
pesepByap U NpUBOAALLME KaHa/bl COKPATUTE/IbHO BaKyo/Iu.

5. PaccmoTpeTb 1 3apmcoBaTh NPOLECC AeIEHNS PECHUYHBIX NHPY30PWIA.



Bonpochkl A1 CAMOKOHTPOS

1.CTpoeHmne 1 (h3nonorna peCHUYHbIX NHDY30PUIA.

2.becnonoe pasMHOXeHME 1 NOIOBOI NPOLLECC PECHUYHbBIX UH(Y30PUIA.
3.9K0/10rmst CBO60AHOXMBYLLMX MHY30PUIA.

4.MMapa3nTnU4yeckme NHgysopun.

Jlntepartypa

1.®ponosa E.H., WepbuHa T.B., MuxuHa T H. lpakTnkym Mo 30010rum
6ecno3BoHO4YHbLIX — M.: NMpocBelueHne, 1985. — C. 29-38.

2.3enmkmaH A.J1. TpakT1KyM no 30010rnMn 6ecro3BoHO4YHbLIX — M.: BbicLlwias LKona,
1969. — C. 24-34.

3.MBaHoB A.B., MonsaHcku HO.N., CtpenkoB A.A. BOfblIOW NpPakTUKym Mo
300/10T1MKN 6eCcno3BOHOYHbIX — M.: Bbiclias wkona, 1981. - Y. I. — C. 107-149.

4. Kn3Hb xunBoTHbIX / Mopg ped. J1.A. 3eHkesnya.- M.: MNMpoceelyeHmre, 1968. — T. 1. -
C. 134-180.

5.0orenb B.A. 30010rns 6ecno3BoHOYHbIX — M.: Bbiclias wkona, 1981. — C. 72-97.
6.Hatanm B.®. 3o0noruns 6ecno3sBoHOYHbIX — M.: NMpoceeLyeHmne, 1975. — C. 62-79.



SAHATUME Ne 3
TUMN KNWEYHOIMNOJIOCTHbIE COELENTERATA

TEMA: BHELUHEE N BHYTPEHHEE CTPOEHUVE
KNLWEYHOMOJTOCTHbIX

KuweyHononoctHole HacuutbiBaloT okono 9 000 Bmaos, BeadyT
NCK/IKOUNTENBHO BOAHbIA 00pa3 >KM3HW, OONbLUMHCTBO W3 HUX 0OWUTaeT B
Mopsix. ECTb cBOG0AHOMNaBaoWMe 1 BeayLMe NPUKPenIeHHbIA 06pa3 XNU3HU
OpraHu3mbl.

K/LLEeYHOMO/OCTHbIE XapaKTepu3yloTca paananbHOW (MM Ny4UCToin)
CUMMETPMEN W ABYCNOMHOCTBIO: Y  HUX  (hopMUPYeTCA TOMbKO  [Ba
3apOAbILLEBbIX JINCTKA - 3KTO- W 3HTOAEPMa, PasfeneHHbIX MPOC/ONKOW
mMe3odepmbl. B nonoctn,  BbICT/IAHHOWM  3HTOAEPMON,  MPOMCXOAUT
nepeBapviBaHve MUKW, a OTBEPCTME CAYXUT PTOM. POT 06bIYHO OKpY>XKEH
BEHUMKOM Llynanel A18 3axBara nuy. AHaIbHOIO OTBEPCTUA  HET,
HerepeBapeHHas nNulla YyAanseTcs u4epe3 PpoOT. XapakKTepHOW YepToWn
KMLLEYHOMO/OCTHbIX ABNSETCA HaMuMe CTPeKaTe/lbHbIX HUTER. [BUKeHue
OCYLLECTB/ISETCA MyTeM MYCKY/bHbIX COKpaLleHW. PasMHOXatoTCA OHWM Kak
6ecrnofibiM, Tak W TMOMOBbIM MyTemM. Y MHOIMX BWAOB HabnoaaeTcs
uepeaoBaHMe MOKOJMIEHWIA, KOraa reHepaums 6ecrnosfibiX NOAUMOB CMEHSETCA
MOKO/IEHVEM Mefy3, MPOAYLIMPYIOLLMX MOJI0BbIE KNETKM.

Tun KULLIEYHOMONOCTHbIE AENNTCA Ha TPW Knacca: rmaposomn (Hydrozoa),
cundongHble meaysbl (Scyphozoa), kopannosble nonunsl (Anthozoa).

Llenib paboThbl: M3YUNTb BHELLHEE Y BHYTPEHHEE CTPOEHME KMLLIEYHOMOMOCTHbIX
Ha NpUMepe  MNPecHOBOAHOA  ruapbl.  O3HAKOMUTLCS C  APYrUMM
NpeAcTaBUTENSMM KULLEYHOMO/OCTHbIX.

TeopeTnyeckune ceefeHns
Tun Coelenterata - KMLLIEYHOMONOCTHbIE
Knacc Hydrozoa - rnaposou
M/knacc Hydroidea - ruapouaHbie
OTpsag Hydrida - rugpsl
Mpeactasutens Hydra - npecHoBogHas rugpa

napa - 0AMH 13 Hambosee NPOCTO YCTPOEHHbIX MONMNOB -
npefAcTaBUTENb NPECHOBOAHON (hayHbl pa3MepoMm A0 1 CM, NPUKPEN/IEHHBIN K
cybCcTpaTy OCHOBaHWMeM, U/ MOAOLLBOW. POT rnapbl OKPY>KEH BEHUMKOM U3 6-
12 wynaneu (puc.5).



Puc. 5 Hydra oligactis

Bca noBepXHOCTL Tena, BMN/IOTh A0 KpaeB POTOBOro OTBEPCTUSA, NMOKPbITaA
3KTOZIEPMOi, COCTOSILLIEN W3 HECKO/bKUX BUOOB KNETOK: 3MNUTENaSIbHO-
MYCKY/IbHble K/IETKA, MMEKT Y OCHOBaHWA, 00palleHHOro K Me3or/ee,
[JIMHHbIE OTPOCTKMW, NieXalne napansiesibHO NOBEPXHOCTU Tena, U MYCKY/bHble
BO/IOKOHLIA; NPOMEXYTOYHble (UTEPCTUUMASIbHBIE) KIETKKW, N3 KOTOPbIX MOTYT
(hopMMpPOBATLCH MOMOBble W CTPEKaTeflbHble  KNETKWN; HEePBHble K/ETKM
3Be3/4aToil (HOpPMbl, KOTOPblE COEAMHEHbI CBOMMW OTPOCTKaMM W 06pasytoT
cy6anuTennanbHoe HepPBHOE Cr/ieTeHNe; CTpeKaTe/lbHble KNeTKn (puc. 6).

Puc. 6 CTpoeHue CTpeKaTelbHON KNETKN:
A - B NOKOSALLEEMCS COCTOSSHWUN; B - C BbICTPENEHHO CTpeKaTe/lbHOM
HUTbIO. 1 — A4p0, 2 — Kancyna, 3 - YyBCTBUTE/IbHbIA BO/IOCOK,
4 - cTpeKaTe/lbHas HUTb, 5 - LWNMbI



JHTOLEpMA BbICTMMNAET racTpasibHyt0 (NULWEBapPUTENbHYH) MOMOCTb.
SHTOLEpMa/IbHbIE  K/IETKM UMelT 1-3 >Kryta, CnocoOHbIX 06pa3oBbIBaThH
ncesfonognun onAa  3axsata nuWW, TO €CTb Y HMX VMEeT MeCTo
BHYTPMK/ETOYHOE  MepeBapMBaHWe MWLM - MPU3HAK  MPUMUTUBHON
opraHusaummn. XXenesncTble KMETKM 3HTOAEPMbI BblAeNAT MULLEBAPUTESIbHbIE
COKWN HernocpeAcTBEHHO B racTpasibHyH MOJSIOCTb, FAe TakXkKe MPOMCXOoanT
npoLecchbl nuuieBapeHns. Takum 06pas3om, y rnmapbl UMEeT MecTO coyeTaHue
BHYTPUK/IETOYHOIO M NOJIOCTHOTO NMepeBapyBaHnA NMALLN,

B oOCHOBe 3HTOAEPMbl /iEXAT ANUTENNASIbHO-MYCKY/IbHbIE  K/IETKMU,
PACMOMOXEHHbIE NOMepeyHo (MX OTPOCTKK) MO OTHOLLUEHMIO K NMPOAOLHON OCK
Tena. Mpn nx cokpalleHumn Teno rnmapbl Cy>XXmMBaeTca (CTaHOBMTCA TOHbLLE), TO
eCTb OHW SBNAKOTCA aHTarOHUCTamMuM MO OTHOLWIEHWUID K 3KTO4epMa/lbHbIM
ANUTENNANTbHO-MYCKY/IbHbIM KNeTKam (puc. 7).

Puc. 7 MNonepeyHblii cpe3 rnapsbi:

1 - aKTOAepMa; 2 - 3HTOoAEPMA; 3 - ONOpPHaa NNaCTUHKA,
4 - cTpeKkaTefibHaa Karcyna; 5 - rpynna MHTePCTULMaNbHbIX KNeTOK;
6 - >Kenesncrasa KeTKka; 7 ractpajibHas nosnocTb.

MuTaeTca rnapa MenkKUMM >XUBOTHLIMU, MPEUMYLLECTBEHHO MENKUMM
paykamu (HaHUK, LMKNONMbI), 3aXBaTblBasd MX C MOMOLLbIO Lynasey n HATER
CTpeKare/IbHbIX Karcy/.

PasMHOXaeTca rugpa 6ecrnonbiM M NoaoBbIM  nyTeM. becrnosnoe
PasMHOXEHME OCYLLECTB/IAETCA C [MOMOLUBbIHO MOYKOBaHWA: MPUMEPHO Ha
cepeavHe Tena Qopmupyetca 6yrop (noyka), Ha BepPLUMHE KOTOPOro
06pa3yroTCca HOBbIN POT U LWynNanbLa. 3aTeM MoYKa OTLUHYPOBbLIBAETCA, NajaeT
Ha [OHO W MNepexoAuT K CaMOCTOATE/IbHOW >KM3HW. [lepef HacTymnieHWEM
X0M0A0B rMapa HauMHaeT NpPoAyLMPOBaTh MOJIOBbIE KNETKM, 06pa3ytoLLmecs 13



3KTOAepPMbl (M3 MHTEPCTULMA/BHBIX KNETOK). Y repmMadpoanTHbIX 0cobeit aila
0bpasyoTca 6/MKe K OCHOBAHWIO TMAPbl, MY)KCKWE TOHafdbl - K POTOBOMY
Mofitocy, a Yy pasfensHomnonbiX - B pasHbIX 0cobsx. OnofoTBOpeHue
MPOVCXO4UT B MaTEPUHCKOM OpraHu3me, 3urota 0bpasyeT rnjoTHYH 0060/104KY.
napa nornbaert, a ee Ailla OCTalOTCA B COCTOSAHMM MOKOSA [0 BECHbI, KOrga 13
HMX pa3BMBAKOTCSA HOBbIE MMAPbI.

MaTepuanbl 1 060pyaoBaHMe. ANs BbINONHEHNS Pab0Thbl HYXXHO UMETb!
MOCTOSIHHbIE MpenapaTtbl MOMEPEYHOro W  NPOAONBHOTO Cpe3a  ruapbl,
NpeAMeTHbIe U NOKPOBHble CTEKNA, NUNETKW, BaTy, (OMbTPOBa/IbHYIO Gymary,
MWKPOCKONbI, TAGNMLbI.

3agaHus

1. Bbinucatb 13 y4yebHO MTepaTypbl CUCTEMATUKY MPECHOBOAHOIO MonuMpa
rmapbl, 06enuu, meay3sbl aypenun v noanna akTuHUK,

2. PaccmoTpeTb nof OMHOKYNAPOM BHeELWHWIA BUA ruapbl. 3apucoBatb. Ha
PUCYHKE OTMETUTb: TynoBuwe, cTebenek, MOAOLLBY, POTOBOA KOHYC,
POTOBOE OTBEPCTUE, LLyNasbLia, MOYKN.

3. PaccmoTpeTb 1 3apucoBaTb CTPOEHWE CTPeKaTeslbHOW KeTKu. Ha pucyHke
OTMETUTbL: AAPO, CTPEKaTe/lbHYH Kancyny, KHUAOUWb, CTPeKaTesbHYH
HUTb C LUMNNKAMU, LUUMbI, XXTYTUK, MUKPOBOPCUHKMN.

4. Tlpy  Manom  yBeNIMYeHUM MUKPOCKOMa PacCMOTPETb  MOMEPEUHI U
NPOAONbHBIN Cpe3bl rnapbl. 3apucoBaTtb. Ha pyCyHKe OTMETUTL: 3KTOAEpPMY
N 3HTOAEPMY, OMOPHYH MNACTUHKY, racTpasibHYH MOMOCTb, CTPEKaTE bHbIE
baTapeun, XKXenes3ncTble KETKN.

5. PaccmoTpeThb 1 3apmcoBaTh PacrooXXeHNe HEPBHbLIX KETOK B Tene ruapsbl.

Bonpock! A1 CAMOKOHTPOS

1.BHeLLHWNiA BUA, 1 CTPOEHWE NMPECHOBOAHOMN rnapsbl.

2.KneToyHble 3/1EMEHTbI KMLIEYHOMO/OCTHLIX W pacnpedeneHre (yHKUMIA
MEeX [y 3KTO-, SHTOIEPMOI 1N Me30rNei.

3.PasMHOXeHWe 1 pa3BuTme NPECHOBOAHOW rnapbl.

4.IMonMNoAHbIA 1 MeLy30MAHBIA TUMbI CTPOEHNS KULLEYHOMO/OCTHBbIX.
5.0OCHOBHbIE OT/INYNA B CTPOEHUN TNAPO- U cUUDOMeLY3.

6. OCO6EHHOCTM CTPOEHUSI KOPasI/I0BbIX NMOJINMOB.



Jlntepatypa

1.®ponosa E.H., WepbuHa T.B., MuxmHa T H. lMpakTukym no 300/10r1un
6ecrno3BoHOYHbLIX — M.: TpoceelleHmne, 1985. — C. 52-74,

2.3envkmaH A.J1. TpakTKym no 30010rum 6ecno3BoHOYHbIX — M.: Bbicluas
lwKona, 1969. — C. 59-84.

3.MBaHOB A.B., MonaHckuii HO.N., CtpenkoB A.A. BOMbLLIO NPaKTUKyM MO
300/10r1K 6ecno3BoHoO4YHbIX — M.: Bbicwas wkona, 1981. - Y. I. — C. 192-251.
4. )Kn3Hb XuBoTHbIX / Mog pea. J1.A. 3eHkeBnya.- M.: lNMpoceelyeHne, 1968. —
T.1.-C. 223-328.

5.0orens B.A. 3o0n0rua 6ecno3BoHo4YHbIX — M.: Bbicliasa wkona, 1981. — C.
114-142,

6.Hatanm B.®. 3o0onorus 6ecno3soHo4YHbIX — M.: lNpoceelleHne, 1975. — C.
108-142.



SAHATUE Ne 4
TUMN NMNIOCKUME HEPBU PLATHELMINTHES
TEMA: OCOBEHHOCTW CTPOEHUNA NEHTOUYHbIX YEPBEW

Tun  nnockve depBU nNpeAcTaBneH  ABYCTOPOHHECUMMETPUYHBLIMU
(bunatepanbHbIMK) XXMBOTHLIMU, T.€. Yepe3 UX Tel0 MOXKHO MPOBECTU NNLLb
OAHY MNJIOCKOCTb  CMMMeTpUW.  [1BYCTOPOHHAA  CUMMETPUS  HauyMHaeT
NPOSABNATLCA Y XXMBOTHbIX, UMEKLWMX TPEXCNOoHOe CTpoeHMe. B npouecce
OHTOreHe3a y HUX 00pa3yeTcsi He [Ba, KaK Yy KMLIEYHOMOJIOCTHbLIX, a Tpw
3apoAbllleBbIX NUCTKA. Mexay 9KToaepMoin, 06pasytoweil MOKPOBbl, U
3HTOOEPMON, U3 KOTOPOM MNOCTPOEH KULIEYHWK, Y HUX MMEeTCs eLe U
MPOMEXYTOUHbIA  3apOAbILLeBbIA  NCTOK - Me3odepma.  Teno  nMeeT
YA/IMHEHHYIO (DOPMY W C/FOLLEHO B CMIMHO-OPHOLLHOM HanpasieHuMN,

[na NNOCKNX YepBelt XapaKTepHO Ha/IMYme KOXXHO-MYCKY/TbHOMO MeLLKa -
COBOKYIMHOCTM 3NUTENNA W HEMNOCPeACTBEHHO PACMOMIOXKEHHOW MOL4 HUM
CMIOKHOW  CUCTEMbl  MbILLEYHbIX BOMIOKOH  (KONbLEBbIE, MPOAO/bHbIE).
[MepBMYHass MOMOCTb 3arofiHEHa PbIXIbIMA - KIETKaMy  Me30epMaslbHOro
MPOMCXOXAEHNSA, UM MapeHXUMOn. OHa MUMEeEeT OMOPHOE 3HaYeHUe, CMYXUT
MeCTOM HaKOM/IeHWS 3anacHbIX NUTaTe/bHbIX BELLECTB, UrPaeT BaXXHYH POJb B
npoueccax o6bmMeHa W T.4. [luwesBapuTenbHas cucTemMa COCTOUT K3
3KTOAepMasibHOW NepeaHen KULWWKKW, UK TNOTKU, U 3HTOAEPMaIbHOM CpeaHel
KALLKK, 3aMKHYTOW cneno (aHaslbHOro OTBEPCTUS HeT). KpoBeHOCHas W
AblXaTeslbHast CUCTeMbl OTCYTCTBYIOT. HepBHas cuctema COCTOUT M3 MapHOro
MO3rOBOr0 raHrnMs M naywmux oT Hero Hasafj HepBHbLIX CTBOJIOB - OCOOGEHHO
pa3BuUTbl OOKOBblE W OPIOLLHbIE CTBO/Mbl. HepBHble CTBOMbI COEAMHEHbI
nepemblykaMn. BnepBble B 3BOMOLUMM MNOSBASKOTCA OpraHbl BblAENEHUS -
npotoHepnann. OHWU NpPeAcTaB/ieHbl CUCTEMOM Pa3BETB/IEHHbIX KaHasbLEB,
OKaHUYMBalOLWMXCA B MNapeHXMMe 0co60M 3Be344aTo KNETKOW C My4YKOM
PECHMYEK, W OTKPbIBAtOTCA MOPOA AN BblAeNeHUs MNPOAYKTOB O0OMeHa BO
BHELLIHIOKO cpefy.

[nockme Yepsu - repMadpoanTbl, UX NONOBast CUCTEMA UMEET [OBOJSIbHO
C/IOXKHOE CTPOEHMe, MOSIBNAKOTCA OpraHbl, 0becrneynBarome BO3MOXKHOCTb
BHYTPEHHEro  ON/IOAOTBOPEHUS.  Pa3BUTME  YepBe  MPEUMYLLIECTBEHHO
MPOUCXOANT C MeTamMop(o3oM, pexe - 6e3 Hero. ECTb CBOGOAHOXMBYLLME
4epBU, HO BOMBLUMHCTBO ABMSETCA HAPY>KHbIMW UM BHYTPEHHUMM MapasuTamu
Pa3IMYHBIX XXMBOTHBIX U YesioBeka.

OnncaHo 0KO/O0 12 TbIC. NIOCKNX YepPBE, YaCTb M3 HUX XXMBET B MOPSX,
MPeCcHbIX BOAax, NoOYBe.



Tun NAOCKMX YepBeil BKAKOYAeT 5 KIaccoB: PECHUYHblE YepBU
(Turbellaria), cocanbwmkn, wnn  Tpematofbl (Trematoda), MoOHOreHeu
(Monogenoidea), neHTouHble uepBu (Cestoda) wu  UecTOA006pPaAIsibIE
(Cestodaria).

Llenib paboThbl: M3y4nTb OpraHm3auuii NEHTOYHbIX YepBeil B CBS3M C KX
napasMTUYeCKNM 06Pa3oM XU3HM,

TeopeTnyeckne CBeaeHUs

Tun Plathelminthes - nnockue yepsu

Knacc Cestoda - IeHTOYHbIE YepBy

OT1psag Cyclophyllidea - umknogwmnngp!
MpenctaButenu: Taenia solium - cBUHOI conuTep,
Taeniarhynchus saginatus - 6blunia conuTep.

Bce neHTOYHbIE YepBu - 3HAOMApasuTbl. B M0M0BO3PEsioOM COCTOAHWUU
LIeCTOAbl BCTPEYakTCs B KULLEYHMKE MO3BOHOYHBIX >KMBOTHbLIX M Ye/0BEKa,
MO/0AbIe CTaAMM LLECTOA XXMBYT B MOJIOCTX Tefla U BHYTPU pasimyumax opraHos,
KaK 0eCrno3BOHOYHbIX, TaK M MO3BOHOYHbLIX XWBOTHbIX. Te€l0 COCTOUT W3
FONIOBKW - CKOJMeKCa W PasIMYHOro Ymcna YIeHWKOB - MpornoTtua. onoska
HeC&T opraHbl MPUKPENIeHNs, NOCTPOEHHbIE MO TUMY MPUCOCOK, UK MO TUMY
KPHOYKOB (puc. 8).
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Puc. 8 Ckonekcbl Lectof. A -CBMHOro conutepa; b - 6blubero conntepa;
B - neHTeLa LLIMPOKOroO.
1 — npucockuy; 2 - Kproybs; 3 6oTpun.

3a CKOMeKcoM crieflyeT HebOo/bLUIOW OTAeN - LWelrKa, B 061acTU KOTOPOM
3TLUHYPOBaBAOTCA HOBblE YNeHUKW. Llectofbl 06MagatoT TUNMNUYHBLIM KOXHO-
MY-CKY/lbHbIM MELLUKOM. VX MOKPOBbI (TEFYMEHT) OYEHb CXOAHbI C TAKOBbIMU Y



Tpematog. OTanunTelbHasd 0CO6eHHOCTL MOKPOBOB LECTOA COCTOUT B TOM, YTO
Ha  MOBEPXHOCTM  Hapy>XXHOro  LMTOMNMa3MaTU4eckoro C/ios  UMeeTcs
6ecuncneHHoe MHOXECTBO BOJIOCKOBUAHbLIX BbIPOCTOB (MUKPOTPUXMIA), NO-
BUAMMOMY UrpatoLmMX posib B npouecce nutaHus, MNuwesapuTensHas cuctema
OTCYTCTBYET, BcCacCblBaHWe MUTATE/IbHbIX BELLECTB  MPOMCXOAUT  BCeW
MOBEPXHOCTbIO Tena. [blxaHWe JNIEHTOYHbIX YepBeil aHaspobHoe, nyTem
(bepMeHTATMBHOIO pacLlenieHns rMKoreHa. HepBHas cuctema COCTOMT U3
MapHOro MO3roBOro ysna M Pas/IMyHOro KOoMYecTBa MPOAOSbHLIX HEPBHbIX
CTBONOB (OPTOroHasbHOro T1na). Llectoapl - repmacpoamThbl, NOOBbLIE OPraHbl
MMEIT [O0BO/IbHO C/IOKHOE CTPOEHWME W XapaKTepu3ytTCs MOBTOPAEMOCTHHO
BCEro repmapoAuTHOro annapata B Kaxgou npornotruge (puc. 9).
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Puc. 9 M'epmatpOANTHBIN YNeHMK OblUbEro ConuTepa:

1 - MaTKa; 2 - ANYHKK; 3 - )XeNTOUHUK; 4 - Tenble Menuca; 5 —
CEMANPUEMHUK; 6 - Baranutle; 7 - NonoBasa Knoaka; 8 - CEMeHHUKU; 9 -
CeMsBbIHOCALLMIA KaHan; 10 - COBOKYNUTENbHbIA opraH; 11 - kaHas
BbIAENNTENbHON CUCTEMBI; 12 - NONepPeYHbIin aHACTOMO3 BblEIUTE/bHON
cucTembl; 13 - HepPBHbIA CTBOJN.

My)XCKOI NOMOBOM annapaT COCTOMT M3 MHOTMOUYMUC/IEHHbIX MENKMX
CEMEHHUKOB. TOHKME CeMSBbIHOCALLME MPOTOKA CEMEHHWKOB, COEAMHAOTCS
BMeCTe UM 06pas3ytoT 00LWMIA  CeMSANPOBOL, KOTOPbIA  NepexoguTt B
cemsan3Beprare/ibHbIi - KaHan, MPOHN3bIBAIOLNIA  COBOKYMUTE/IbHBIA  OpraH,
MMEIOLMIA B, MYCKY/IMCTON TPYOKKM. YKeHCcKast NonoBas cuctema CoCTOMT K3
BETBUCTOr0 AWMYHMKa, AWLEBOAA, 00TMNA, B KOTOPbIA OTKPLIBAETCA MPOTOK
XentouHnka. OT 00TUNa OTXOAAT [ABa KaHana: Braraavile, KOTopoe
OTKpPbIBAETCA B MOSIOBYHO K/0AKy, U MaTKa; 3akaH4ymBaroLlascs cnerno. Anua



OMN0A0TBOPAKTCA B OOTUMNE: OKPYXKAKOTCA CKOPNYNOM 1 NepeBoasTcs B MaTKy,
rae NPoXoasT MepPBYH YacTb CBOEro pasBUTUA. Ailia HACTONBLKO NEPENOHAKT
MaTKy, YTO MOC/eAHAS CUMbHO pas3pacTaeTcd, AaeT OT r1aBHOro CTBO/1a MHOMO
OOKOBbIX BETBEW W 3aHUMAET 3HAYMTENIbHYH 4acTb 4neHuka. OcTalbHble
3/IEMEHTbI MOMI0BO CUCTEMbI aTPOMPYHOTCSA. YNeHNKK, B KOTOPbIX OCTaslacb
NN  CUMbHO Pa3BeTB/IEHHAs W HabuTasd fidllaMy  MaTKa, Ha3blBatoTCs
"3penbimn” (puc. 10). Pa3suTue y OONbLUMHCTBA LECTOA MPOUCXOAUT CO
CMEHOI X0351eB M MMEET [IBé OCHOBHbIE NIMYMHOYHbIE CTaAMUs: OHKOCHEPY M

(OVHHY.

Puc. 10 3pesnble YneHnKM 6blYbero 1 CBMHOIO CONNTEPOB. BuaHa cubHO
pa3BeTB/IeHHas 3arno/IHeHHas fiuamm MaTka.

Martepuanbl 1 060pyaoBaHmMe. 15 BbINOMIHEHUS PabOTbl HY>XKHO UMETb:
(PMKCMPOBaHHBIX NEHTOYHbIX YepBeid, Yallku eTpu, npenapoBasibHble UI/bI,
(hnnbTpoBanbHYy0 Gymary, npeaMeTHble W MOKPOBHbIE CTEK/a, MOCTOSIHHbIE
npenapatbl YNEHUWKOB W CKONEKCOB COMMTEPOB, My3eliHble npenapartbl
NEHTOYHbIX YepBeid, MUKPOCKOMbI, TaGNNLbI.

3agaHus

1. BbInucaTb 13 y4e6GHOW N1TepaTypbl CUCTEMATUKY ObIYbErO LIEMHS, NeHTeLa
LUMPOKOr0, CBUHOFO COMUTEPA.



2. PaccmoTpeTb nof OMHOKYNAPOM W 3apucoBaTb MepefHniA oThaen Tena
Oblubero uenHsa. Ha pucyHke 0003HauYMTb: CKOJIEKC, MPUCOCKWU, LUENKY,
rnepBble YNIEHNKK CTPOOUSIbI.

3. PaccmoTpetb nog  OMHOKYNSPOM B MPOXOAALLEM CBeTe npernapar
repMal)poAMTHOrO YjieHMKa ObluberouenHs. 3apucoBatb. Ha pucyHke
OTMETUTb:  CEMEHHUKW,  CEMABLIHOCALLME  MPOTOKW,  CeMAMpPOBOA,
cemsan3Beprare/ibHbId KaHan, LUPPYC, >XENTOYHMKM, XKENTOUHbIA MPOTOK,
SAMYHMKW, ALEBO/, 00TKMN, MaTKy, Tenblie Mennuca, Bnaranviie.

4. PaccMOTpeTb Mof OVMHOKYNSPOM B MPOXOASALLIEM CBETe MNpenapartbl 3pesbiX
YNIeHHMKOB OblYbero LenHA 1 leHTela WNpPoKoro. 3apucasaTb. Ha pycyHKax
OTMETUTb: MaTKy M OCTaTKM NPOTOKOB MOJIOBOM CUCTEMbI — CEMSAMPOBOL, U
BnarauLie.

5. PaccmoTpeTb Nof MUKPOCKOMNOM siiLia pa3/inyHbIX LLeCTo,

Bonpock! A1 CAMOKOHTPOS

1. Mopdonornyeckne n 6GUONOrMYECKME OCOBEHHOCTU JIEHTOUHBLIX YEpBEWN,

CBsI3aHHble C NapasuTU3MOM.

YKN3HEHHbIE UNKNbI ObIULErO LIEMHS, CBUHHOIO LIEMHS, NIEHTELa LUMPOKOTO.

3. TporpeccuBHble 4YepTbl OpraHM3auUmMyM MNEPBUYHOMNO/MOCTHBLIX YepBel Mo
CPaBHEHMIO C NIOCKUMW YEPBAMN.

4. buonormna ackapuabl YenoBeka 1 Mepbl, NpeaynpexxaaroLne sapaxkeHue elo.

N

Jinteparypa
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T.1.-C.337-338.
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148-200.
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SAHATUME Ne 5

TUMN KPYT JIbIE HEPBU NEMATHELMINTHES

TEMA: KJIACC COBCTBEHHO KPY¥TJIbIE WEPBW. BHELUHEE W
BHYTPEHHEE CTPOEHVE HEMATOA HA TNMPUMEPE ACKAPUbI.

TpéXcnoiHble, ABYCTOPOHHE-CUMMETPUYHbIE XXMBOTHbIE C BbITAHYTHIM B
AJINHY, KPYT/IbIM B NOMEPEYHOM CeYeHUn TesloM. IMeeTcs nepBnYHas nonocTb
Tena, npeAcTaBnsAOWas Cco60A LWenm MeXAy BHYTPEHHWMM OpraHamu.
MylieBapuTeNlbHad CUCTEMA BK/HOYAET MepPedHIO, CPEAHIO W 3aAHIO
KULLKY, MOCNedHss 3aKaH4MBaeTCA aHa/lbHbIM OTBepCTMEM. KpoBeHOCHast U
AblXaTeslbHast CUCTEMbl OTCYTCBYIOT. HeT BbleNMTeNbHON CUCTEMBI, MO0 OHa
MMeEeT MpoToHe(pUANaNbHbIA TUM WKW NPeAcTaBleHa BUAOU3MEHEHHLIMU
KOXHbIMW YKene3amu. HepBHasi cMcTeMa nocTpoeHa no TUMy OpTOroHa U TeCHO
CBsi3aHa C NMOKpPOBaMM, OpraHbl YyBCTB Pa3BUTbI C1ab0. BObLUMHCTBO KPYI/bIX
yepBel pas/e/bHOMosIble XXUBOTHbIE.

Tun Kpyrnble YepBU BKKOUAET CeAyHOLLME KacChl: OPHOXOPECHNYHbIE
(Gastrotricha), HemaToabl (Nematoda), KuHopuHxu (Kinorhyncha), Bonocatuku
(Nematomorpha) v konospatku (Rotatoria).

Llenb paboTbl: M3Yy4MTb BHELLUHEE W BHYTPEHHEE CTPOEHWE KPYI/biX
yepBeli Ha Mpumepe CBUHOW ackapuabl. O3HAKOMWUTBCA C  APYTUMU
NpeAcTaBUTENSIMW HEMATOA,

TeopeTnyeckune ceefieHns
Tun Nemathelminthes - kpyrnble yepsu
Knacc Nematoda - cOGCTBEHHO KpYr/ible YepBy
1.Moaknacc Adenophorea - ageHodopen
[NpeactasmTenn:
Trichocephalus trichiurus - Bnacornas; Trichinella spiralis - TpuxuHa
2. Mogknacc Secementea - CeLEPHEHTHI
[NpeactaBmTenn:
Ascaris suum - cBMHad ackapupaa, Ascaris lumbricoides - ackapupaa
yenoseyeckas, Enterobius vermicularis - octpuua.

AcKapuibl - NapasvTbl KULIEYHUKA Pa3TNYHBIX XXMUBOTHbIX U YeoBeKa.
Teno ux WUMeeT 4epBeoOpPasHyrd (OpMy, CKATO Ha KOHUAx, Kpyrnoe B
MONEPEYHOM CEYEHMMW. $ICHO BbIPAXEH MOM0BOM  AMMOPGU3M  (Camuibl
3HAUYNTENIbHO MEHbLLIE CaMOK W 3aflHU KOHeL Tena y HUX 3akpyrnéH Ha



OpIOLLHY0 CTOPOHY). Ha nepefHeM KOHLE TepMUHa/IbHO PacnosioXeHo
pOTOBOE OTBepcTMe. Ha 3afHeM KOHLe, Ha OPIOLLIHON CTOPOHE PacrosiokKeHo
aHasibHoe oTBepcTHe (puc. 11).

Puc. 11 MNapa3ntnyeckne HematoAbl: A -acKapunaia; b
ocTpuua; B - Bnacornas; [ — TpUXMHa

CHapyXun HemMaToflbl OfIeETbl CMOXHO YCTPOEHHOW MHOrOC/0MHON
KYTUKYNOI, NOA KOTOPO HaxoguTca runogepma. log rvnofepMont NexuT
C/IOV NPOAOSIbHBIX MbILEYHbIX BOMIOKOH B BUAE YETbIPEX NPOAO/bHbIX JIEHT.
[MepBrYHas MNOMOCTb 3ano/IHEHA XUAKOCTbIO M BbIMO/HAET OMOPHYI0 PYHKLMIO,
OCYLLECTB/IAN TPAHCNOPT NUTaTe/bHbIX BELLECTB 1 NepeHoC NPoAyKTOoB 06MeHa
K OpraHam BblaefieHns.

MMyeBapuTeNibHadA cucTeMa TAHETCS BAO/Mb Tena ackapuibl B opme
npsMor TPyoku. Ha nepegHeM KOHUe Tena HaxoAMTCA POTOBOE OTBEPCTME,
OKpY)KeHHOe rybamn. 3a pOTOBbIM OTBEPCTMEM HaUYMHAETCA 3KTOAepMaslbHas
MYCKYNMCTast rN0TKa, 3a KOTOPOW CnefyeT 3HToAepMasibHas CPefHAs KULLKa,
He3aMeTHO Mepexoaawas B KOPOTKYHO 3KTOAEepMa/lbHYH 3a[HIO  KULLKY.
3afHAA KWLIKA OTKPbIBAETCA Ha BEHTPa/IbHON CTOPOHe Tenla aHajlbHbIM
oTeepcTunem (puc. 12).

BblgenutensHas cuctema ackapuibl COCTOUT U3 ABYX GOKOBbLIX KaHasloB,
NPoXoasawmx B GOKOBbIX Ba/iMKax ruvnofepmMbl. KaHasibl HauMHalOTCS Cheno
6113 3afHEro KoHUa Tena, HarpaesoTCa BNepén v nosaan pra CvMBaloTCcs B
KOPOTKMIA HEeMapHblii  KaHan, OTKPbIBAKOWMIACA Ha OpHOLIHOA  CTOPOHe
oTBepcTMeM. Ha BHYTpeHHeil CTOpPOHe CTEHKM Tefa B MepefHuiA 4acTu
PacrofioXXeHbl YeTblpe arouyMTapHble K/ETKWM, KOTOpPble HakanvearoT
HepacTBOpUMbIE MPOAYKTbI 06MeHa. HepBHasd cucTemMa npefAcTaB/ieHa
OKOJ/IOr/IOTOYHBbIM ~ HEPBHBLIM  KOJIbLIOM,  OKPY)KAKOLWMM  MEPeSHIO  4acTb
NMLEeBoAa N OTXOAAWMMK OT Hero 6 HepBHLIMI CTBOMIaMM, HanpasBieHHbIMK K
nepefHein 1 3afHE YacTam Tena. [lBa HEPBHbIX CTBOMA, UAYLUMX Has3af Mo
CMWHHOW 1 BPIOLLIHOM CTOPOHaM, Pa3BUTbl CUbHEE.



Puc. 12. O6wuin B BCKPbITOM ackapuibl.

A - camka: 1 - ry6bl, 2 - HepBHOE KOnbLO, 3 - IN0TKa, 4 - haroymTtapHas
KNeTKa, 5 - nuLLeBoa, 6 - KMLLKa, 7 - 6oKoBast NnHKA. 8 - ailuesod, 9 -
maTtka. 10 - anyHukK, 11 - Bnaranvule; 12 - 6poLLIHON HEPBHbIV CTBOJT;

b - camel:1 - rnoTKa, 2 - nuwleBoa, 3 - arouuTapHas KneTka, 4 - KMLWKa,
5 - ceMAnpoBO[, 6 - CEMEHHMK. 7 - CeMAN3BepraTe/bHbIA KaHan

Hematogb! pas3genibHomnosbl. onoBble opraHbl MMEKT (POpMy TPYOOK, Y
CaMOK M0/10Basi CUCTeMa HOCWUT MapHbliA XapakTep, a Yy CamLOB — HenapHbIN.
[MonoBas cuctemMa caMKu NpefcTaBfieHa Y3KUMW HUTEBUAHLIMU AWUYHMKaMM,
nepexogsawmmmn B 6osnee TONCTble AALEBOADI, Bajatolme B KpyrHble TPYOKN -
mMaTku. O6e MaTKM OTKPbIBAlOTCH B KOPOTKWIA Y3KWIA KaHan - BRaraiuiie,
nepexofsiliee B MONOBOE OTBEPCTME Ha OPIOLLHON CTOpOHe Tena. Y camua
MMEETCA OANH HUTEBUAHbIA CEMEHHWK, KOTOPbIA MEPexoamuT B CEMSANPOBOL,
BNajaroLLMin B CEMEHHON My3blpb. K3a4M OH Cy)XMBaeTCcAa U NpeBpalaeTcs B
TOHKYIO MYCKY/UCTYIO TPYO6KY - CeMsau3Beprarte/ibHblAi KaHasl, KOTOpbIN
BNajaeT B 3afHIOK KMWKY. Tyda e CO CMNMHHOW CTOPOHbI OTKPbIBAETCA
MnapHas COBOKYMNWUTE/bHas CYMKa, B KOTOPOA HaxoAsaTca [Be CruKy/bl. OHK
BbICOBbIBAOTCA CBOMMW KOHLAMW 4epe3 MOPOLUULYY HapyXXy W Cnyxar B
KayecTBe BCMOMOraTe/lbHbIX OpraHoB rnpu cCoBoKyneHun (puc. 13).



Puc. 13 NMonepeyHblil pa3pe3 caMKu acKapuabl

1 - CNNHHOW HEPBHbIV CTBON; 2 - Na3MaTUYecKne OTPOCTKN MbILLEYHbIX
KNeTOK; 3 - MblLLeYHbIE BO/IOKHA; 4 - ANYHMK B NPOLOSIbHOM pas3pese; S -
CTeHKa KuLeYHWKa; 6 — KyTUKyna; 7 - 60KOBOW Ba/IK rMnoaepmbl; 8 -
BblAeNNTeN|bHbIN KaHan; 9 - ANYHUK B NonepevyHoM paspese; 10 — maTka; 11 -
AnLeBoA NPOAObHOM pa3pese; 12 - OpPHOLLIHOM HePBHbIV CTBON; 13 - AiueBos B
rnornepe4yHoM paspese.

Matepuanbl 1 060pyaoBaHue. ANs BbINONHEHNS Pab0Thbl HYXXHO UMETb!
(MKCUPOBAHHBIX ackapua, MyseliHble Npenapatbl NPeAcTaBUTENER KPYribiX
yepBell, MOCTOSHHble  MpenmapaTbl  MOMEPEYHOro  Cpe3a  ackapuibl,
NpenapoBasibHble NPUHAAIEXHOCTI, MUKPOCKOMbI, TAGNMLIbI.

3agaHus

1. BbinucaTb 13 y4eBHON nuTepaTypbl CUCTEMATMKY CBUHOW M Yen0BEYECKON
ackapuibl, OCTPULLbI, TPUXMHbI U BNaCcOrnaBa.

2. PaccMOTpeTb M 3apuncoBaTb BHELLHEE CTPOEHWE CaMKM WM camMua CBUHON
ackapwvbl, OCTPWULLbl, BNacoriasa U TPUXUHBI.

3. PaccMOoTpeTb CTPOEHME BCKPbITbIX CaMKW U camLia ackapufpbl. 3apucoBarb.
Ha PUCYHKE OTMETMTb: POT, NOTKY, NULLEBOA, CPEAHNIA N 3aHWIA OTAeNbI
KWLLIEYHMKA, aHyc, harouuTapHble KNEeTKW, OPIOLIHOM HEpPBHbIA CTBON U
HEPBHOE KOMbLO, Ba/IMKN TMNOAEPMbI, OOKOBble BblAeNMTE/bHbIE KaHasbl,
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Bnaranuile, MaTky, SAAUEBOA,  SWYHWUKKW, CEMEHHUK, CEMSAMNPOBO,
cemsn3BepraTesbHbIA KaHar.

PaccmMoTpeTb nof  OUHOKYNAPOM B MPOXOfsllem cBeTe npenapart
MONEepPeYHOro cpesa caMKy ackapufpl. 3apucoBatb. Ha puCyHKe OTMETUTD:
KYTUKYNYy, TUNoJepMy W ee OOKOBble Ba/IMKW, KaHan BblAe/NTe/IbHOW
CUCTEMbI, CMWHOM W OpPHOLIHO HEPBHbIE CTBOMbI, MYCKynatypy,
nnasmMaTuyeckme OTPOCTKM, MaTKYy, SUYHWUKK, SWALEBOAbI, MNEPBUYHYIO
MosiocTb Tena.

PaccMOTpeTb NoA MUKPOCKOMOM W 3apMcoBaTh fAliLa ackapupl.
PaccMOTpeTb MoA MWKPOCKOMOM W 3apucoBaTb MNpenapar TPUXMUHO3HOIO
MsiCa C MIHKaNCyNMpPOBaHHbIMU NINYNHKAMNA.

Bonpochkl A58 CAMOKOHTPOS

OCHOBHble YepTbl OpraHu3aLm T1na NepBrYHONONOCTHBIX YepPBEil.

CTpoeHwue 1 Gpr3nMoNorns HemaTog Ha NprMepe ackapupbl.

Pa3BUTME N PA3MHOXEHWE HEMATO.

SKonorvs 1 naToreHHoe 3HaueHWe HeMaTo/, - MapasnToB YeNI0BEKa, AOMaLLHUNX
YXMBOTHbIX U CENbCKOXO03ACTBEHHbIX PAaCTEHWIA
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SAHATUE Ne 6
TUTT MOJIJTFOCKW MOLLUSCA

TEMA: MOP®OJ10I MA N AHATOMWUA BPKOXOHOT X
MOJIJTFOCKOB

MOonnoCKK, UM MATKOTeNble COCTaBSKOT ACHO 060CO6/IEHHYIO rpynny v
yxe 6onee 100 NneT MX paccMaTpMBatOT KaK OTAE/bHbIA TUM XXUBOTHbIX.
HecmoTps Ha OrpomHoe pa3Hoo6pasve (opm, BCe MOJIOCKA WUMEKT psif
XapaKTEPHbIX  TOMbKO AN HMX MPU3HAKOB, KOTOPblE, BO-NEPBbIX,
NOAYEPKMBAKOT OOLHOCTb U €IMHCTBO MPOUCXOXAEHUSA BCE 3TOM rpynnbl, a
BO-BTOPbIX, YKa3blBatOT Ha CBOE0OPa3HbI NyTb ee 3BO/HOLNN.

Monnockn BeAyT CBOE Hayaslo OT KOMbYaTblX YepBel. 3TO B OCHOBHOM
BO/IHbIE XKMBOTHbIE, PEXXE HA3eMHbIe, bunaTepasibHO-CUMMETPUYHbIE. OaHAKO Y
4yaCT  MOJIIIOCKOB  Te/I0  CTAHOBUTCSH  aCUMMETPUYHbLIM  BCMEACTBUE
CBOe0OpPa3HOro CMeLLEeHMst opraHoB. Teno MOJJIKOCKOB HecermMeHTUPOBaHHOE,
UL Yy pada  HU3WKWX  NPeAcTaBUTENein  3TOro  Tuna  XKMBOTHBbIX
06HapYXXMBaKOTCA HEKOTOPbIE NPU3HAKN MeTaMepun.

MONMOCKM -  BTOPUYHO-MOMNOCTHbIE JKMBOTHblIE C  HEMeTaMepPHbIM
OCTaTOYHbIM  LE/IOMOM,  MpPeACTaB/fEHHbIM Yy OOMbLWIMHCTBA  (POPM
OKO/0CEPEUHOM CYMKOM (Mepukapamem) 1 NosocTbo roHaa. Bce npoMexXyTKu
MeXy opraHaMm 3ano/iHeEHbI COeANHUTENIbHOM TKaHbHO.

Teno cocTouT U3 TPeX OTAENOB - FO/0BbI, TYN0BMLLA U HOTW. TynoBuLLE
4acTO pas3pacTaeTcs Ha CMWHHYK CTOPOHY W MMeeT BWUA TakK Ha3blBaemMOro
BHYTPEHHOCTHOrO MellKa. Hora npeacTaBnseT MYCKY/IUCTbIA  HenapHbIi
BbIPOCT OpPIOLLIHOW CTEHKM Tena W CAYXWUT AN ABvKeHus. OcHoBaHMe
TYNOBULLA OKPY)KEHO O6O0MbLLIOA KOXHOW CKMadkKonW — MaHTueld. Mexay
MaHTUel 1 TeNOM HaXOAUTCSH MaHTUIAHasA NONOCTb, B KOTOPOI pacnosnaratoTcs:
Xabpbl, HEKOTOPbIE OpraHbl YyBCTB, U B KOTOPYH OTKPbIBAOTCA OTBEPCTUS
3a/lHEN KWLIKK, MOYEeK W MOMOBOro annapata. MaHTusi, Kak npaBuno,
NpoayLMpyeT 3alWUTHY0 pPakoBUHY (LEeNbHYH WX ABYCTBOPYATYHO, WK
COCTOSALLYH 13 HECKO/IbKNX MIACTUHOK).

Y MHOrmMx MOJ/IIOCKOB B I/I0TKe CYLLIECTBYeT TepKa (paayna), cnyxatas
AN151 pa3MenibyeHns nuum. KpoBeHoCHas cucteMa MOJ/IHOCKOB He 3aMKHYTa, T.€.
4acTb CBOEro MyTW KPOBb MPOXOAUT MO CUCTEME He OOPM/IEHHBIX B COCY/bI
NaKyH M CUHYCOB, HO MMEETCA C/IOXKHOE CepALe, COCTosLee U3 Xenyaovka v
npeacepauii. OpraHamy AbIXaHWUs CNYXaT NePBUYHbIE Xabpbl - KTEHUANUU, a Y
Ha3eMHbIX OPHOXOHOIMX pa3BMBaeTCs Nerkoe. HepeHasi cucteMa pa3dopocaHHO -
y3/10Basi C HECKO/IbKUMW Mapamy raHrneB, COEAMHSIOLWMMUCS MeXay co60M
KOHHEKTMBaMM M KOMUCCYPaMu, Y HU3LLIUX OHA COCTOMUT M3 OKOJOrI0TOYHOIO



KOJbLia W YETbIPEX NPOAO/bHBLIX CTBOMOB. PasBuTe MOIHOCKOB MPONCXOAUT C
06pa3oBaHMEM JIMYMHKK - TPOXOMOPbI Y HU3LIKX, Y BO/bLUMHCTBA XXUBOTHbIX
NINYMHKA HOCUT Ha3BaHWe napycHuKa (Benurepa).

Tun monntockn HacuutbiBaeT okKono 130 000 BmaoB. BOMLLUMHCTBO
MOJIIFOCKOB - MOPCKMEe BU/bl, HO HEKOTOPbIE XXMBYT B NMPECHbLIX BOJOEMAaxX U Ha
cywle (0CO6eHHO BPHOXOHOrKe).

Llenb paboTbl: M3y4nTb BHELLIHEE W BHYTPEHHEe CTPOEHME GPHOXOHOMMX
MO/ITFOCKOB Ha MPYMepe BUHOTPaaHOi YIUTKN UK NPYA0BUKa.

TeopeTnyeckune cBeieHUS.
Twun Mollusca - MoOnnKOCKK
M/Tvn Conchifera - pakoBMHHbIE

Knacc Gastropoda - 6proxoHorue

M/knacc Pulmonata - neroyHble

Mpeactasutens Helix pomatia - BUHOrpagHas yimTka,
Lymnaea stagnalis - npyfoBYK 06bIKHOBEHHbIMN.

BproxoHorue, U ynuTkKKn, - camblii 6oraTblii NpeAcTaBUTENAMU Kacc
monockoB — 90 000 BnpaoB. Pasmepbl X M3MeHSAOTCA OT 2-3 MM. A0 60 cwm.
dopma Tena GpPHOXOHOrMX BecbMa pasHoo6bpasHa. IMpy NoMoLM CoKpaLleHuit
HOMM >KMBOTHOE Me[J/IEHHO W MN/aBHO Nepemewaercd no cybectpaty. B
3aBMCUMOCTM OT 06pa3a XXM3HW OHa MOXXET UMETb pas3/iMyHble MOANGUKALMN.
Knacc  6ptoxoHOorMx  BKMW4YaeT 3 nofknacca;  nepeaHexabepHble
(Prosobranchia), 3agHexxabepHble (Opisthobranchia) n neroyHble (Pulmonata).

Teno BUHOrpagHOW YNUTKM 3aK/OYEHO B CKIaKy MaHTUMKM, KOTopas
BblAENSIET PakOBMHY, 3aKpPy4YeHHYO chnvpaibHO. Ha HayaibHOM  KOHLE
PaKoBWMHa C/IeNo 3aMKHYTa - 3TO ee BepLUMHa, a Ha APYrom ee KOHLEe UMeeTcA
OTBEPCTME - YCTbE, Yepe3 KOTOPOe BUAHbLI r0/10Ba M HOra XXMBOTHOr0. PakoBuHa
COCTOMWT U3 TOHKOI0 HapYy>KHOTr0 CNOS OpraHMYecKoro BeLLecTBa, Nnog KOTopbIM
NeXuT  (apqopoBbIA  CMOWM, a WHOrAa ewe KMeeTcs  nepnaMyTpoBbIi
BHYTPEHHWIA CNoit. TBepaas pakoBMHA MOCTPOEHA B OCHOBHOM M3 YI/IEKMCON
N3BECTM, [0ObIBAEMOI MOTKOCKAMU 13 BOAbI U K (puc. 14).

[[0/10Ba XOPOLLO pa3BUTa, Ha ee OPHOLLIHOW CTOPOHE MUMEeEeTCs POT, a Ha
CMWHHOW - 2 Napbl Wynaney, u napa rnas. Mpn Hannumm aByx nap Lynaned,
nepefHNe CNYXWUT ANA 0CA3aHWA, a Ha 3afHMX pasMmellaroTca rnasa. Hora
NpeacTaBNseT MYCKY/IUCTbIA OPHOLIHOW BbIPOCT C MJIOCKOM NON3aTe/ibHOM
NOAOLLBOMN.



Puc. 14 BHeLlHWiA BAJ, BUHOTPAAHON Y/INTKN

1 - BepLUMHA PaKOBUHbI; 2 - PaKOBWHA; 3 - HOra; 4 - N0/I0BOE OTBEPCTHE; 5 -
rybHoe LiynasnbLie; 6 - pOTOBOE OTBEPCTME; 7 - N0/10Ba; 8 - rasHoe LWynanbLe;
9 - rnas; 10 - Kpait MaHTUK; 11 - AbIXaTe/lbHOE 0TBEPCTUE; 12 - aHa/lbHOe
0TBepcTME

[Mpy1 NOMOLLM COKPaLLEeHWIA HOTU XXMBOTHOE Me/IEHHO U NNaBHO Nos3aeT
no cybctpaty. TynoBuLle BblOAETCA Hafj HOrow Buae 60/1bWOro 6onee vnu
MeHee CrvpasbHO 3aKpPy4YeHHOro Mellka. Ha Tynosuue MMeeTcs MaHTUIAHas
CKnagka, noj KOTOPOW HaxoauTcA MaHTMHas NONOCTb C PacrnoOXeHHbIM B
Hell MaHTUNHBIM KOMI/IEKCOM OpraHoB.

MMuieBapuTenbHasd  cUCTeEMa  HauMHAEeTCa  POTOBbIM  OTBEPCTUEM,
BeyLMM B POTOBYHO MOMIOCTb, 32 KOTOPOW CnefyeT rnoTka. Ha aHe rnoTku
MMEETCA MYCKY/IUCTbIA $3blK, MOKPbLITbIA TOHKOA KYTUKYMOA W HeCyLLMin
TBEpAble 3yOLbl, PacnosfioXKeHHble MOMepeyHbIMU  pagamn. B rnoTky
OTKPbLIBAKOTCS MPOTOKM C/IHOHHBLIX >Kene3. 3a [NI0TKOW CcrefyeT MULLEBOA,
PaCLLUMPSIOLWINIACA B  [/INHHbIA OOBLEMUCTBIA 300, KOTOPbIA MOCTEMNEHHO
nepexoauT B KOPOTKWIA 3adHWIA OTAEN nuileBoda. PoToBasi NonocTh, MNoOTKa,
NULWEBOA M 300 COCTaBNSAT OTAENbl NEPeaHel SKTOAepMasIbHON KULLIKW. 3a
NULLEBOAOM CNefyeT XenyaoK, B KOTOPbIA BNaaatoT NPOTOKK MeyeHn. INeveHb
OPHOXOHOIrMX 06bLEMUCTA M COCTOMT M3 MHOIOYMC/IEHHbIX A0MEK, MPOTOKK
KOTOPbIX COEAMHSKOTCA BMECTe, a 3aTem BnajalT B XKenyfaok. [leyeHb
MOJIIFOCKOB SIB/ISIETCA MECTOM 3aracaHus MuTaTe/lbHbIX BeLLeCTB, 06/1afaeT
CMOCOBGHOCTLI0 K BCaCbIBaHWMIO NULKM. CeKpeT neyeHn pacTBOPSeT YrneBofbl.
3a XenyokoM creflyeT TOHKasi KWLLKa, Nepexogswias B 3afHIow, KOTopas
3aKaH4MBaeTCs aHa/IbHbIM OTBEPCTUEM.,

OpraHoM [blXaHUsi BWMHOTPaAHON YNUTKU SABNSKOTCA Nerkue. Kpai
MaHTUWN CPacTaeTcs C Te/OM, M MaHTUAHAsA MOMOCTb COOOLLAETCA C BHELLHEN
CpPeAoi TONbKO Yepes AblxaTe/lbHOe OTBEPCTUE. B CTEHKE MaHTUIAHOW MOMOCTY
HaxoAaTCA 00W/bHbIE PA3BETBEHUS MPUHOCALLMX U BbIHOCALLNX KPOBEHOCHbIX
cocynos (puc. 15).



Puc. 15 BuHorpaaHas ynutka. Helix pomatia. J/1érouHast NonocTb BCKPbITA,
MaHTMA OTBEPHYTa B NPaByt CTOPOHY. Buf co CMHHOWN CTOPOHBI.

1 - ronoBsa; 2 - rybHoe wWynanbue; 3 - rnasHoe LWynanble; 4 - Hora; 5 - Kpai
MaHTMK, 6 - KpaWll paspesa MaHTUW; 7 - AHO MaHTWIHOW nonoctu; 8 -
nepukapanii; 9 - xenygoyek; 10 - npeacepave; 11 - noyka; 12 - NepBUYHbINA
MOYETOUHUK; 13 - MaHTuA; 14 - néroyHas BeHa; 15 - BTOPUYUHbIA MOYETOUHUK;
16 - npAmas K1Wka; 17 - néroyHble cocyabl; 18 - Hapy>XHOe OTBEPCTUE MOYKY;
19 - aHanbHoe otBepcTue; 20 - AbixaTenbHOe OTBepcTMe; 21 - NOoBOe
0TBeEpCTUe

KpoBeHOCHast cuctemMa OpPHOXOHOrMX MOJIIFOCKOB  He3aMKHyTas W
npefcTaB/ieHa cepAueM, KPOBEHOCHbIMU COCyammn 1 cnuctemMonr nakyH. Cepgaue
COCTOUT M3 XeNyao4uka 1 neBoro npeacepams. Kposb yallle Bcero 6ecLBetHa u
COZIEPXXUT aMeboLUNTbI.

BbligenutensHas cucTtema BUHOIPagHOW YAUTKW MNpeacTaBfieHa OAHOM
MOYKOIN, OTKPbIBaIOLLENCA BOPOHKON B MepuKapAmnanbHyro nonocTb. B nouky
OCMOTMYECKM MOCTYNatT NPOAYKTbI pacnaja, a 3aTeM Yepes BblAeNUTeNbHbIN
KaHa/1 yaaifTCA HapyXxXy.

HepBHas cuctema Yy OpHOXOHOIMX pa3bpocaHo-y3noBOro Tuna u
npeacTasneHa 5-t0 napamy  raHr/ves: 1. LUepeb6bpanbHble /ronosHble/
PaCMoIOXEHbI B ro/10Be Mof rNOTKON, OT HUX HEePBbl OTXOAAT K rO/0Be, rnasam,
wynanbuam. 2. Mne.panbHble /MaHTUIAHbIE/ CHabXatoT HepBaMU MaHTUHO. 3.
MepanbHble /HOXHbIE/ PacnONOXeHbl B HOre WU WMHHEPBUPYHOT MYCKynaTypy



Horn. 4. [lapuetanbHble WHHEPBUPYKOT  KTeHUgUM W ocgpagmmn. 5.
BucuepanbHble WMHHEPBMPYIOT BHYTPeHHME opraHbl. Kpome 3Tux nsatu
raHrnMeB B ro/ioBe MMeEETCs elle napa HebOoNbLMX OyKaslbHbIX raHrneB
VHHEPBUPYIOLMX TNOTKY, NULLEBOA, XeNyaoK.

[Monosas cucTema BUHOrpagHOW YIMTKN NpeacTaBneHa repMagpoamTHOM
)Keneso, OT KOTOpPOM OTXOAUT OOWMIA  repMaPpPOaUTHBIA  MPOTOK,
NMPUHMMAKOLWLMIA B Cebs BbIBOAHON KaHas 0co60i GenkoBOW Xenesbl. [anee
O6LLMIA NMPOTOK Pa3fensieTcsa Ha [Ba CaMOCTOATE/NbHbIX KaHana; suuesof Wu
6onee TOHKMI cemsanpoBod. CemanpoBO4 NEPexoauT B MYCKY/IUCTbIN
COBOKYMUTE/bHbIA OpraH, KOTOPbIN OTKPbIBAETCH Hapy)XXy MY)XXCKMM MO/I0BbIM
OTBEPCTMEM. HANLLEBOA COEAMHEH C TOJICTON KOPOTKOW TPYOKOW - Blarainwem,
OTKPbLIBAKOLMMCS Hapy>Xy MO/oBbIM OTBEpPCTMEM. Bo Bnaranvuie BragatoT
NPOTOKM "ManbLEeBUAHBIX Xenes3", NPoToK 13 "MeLllKa NH60BHON CTpebl” U
KaHan CceMsnpueMHMKa. MYXXCKOe W >KEHCKOe MOJOBble OTBEPCTUSA nexar
no6a1M30cT Apyr OT [pyra B 0O0LIe MNOMOBOM K/oake, OTKPbIBAOLLENCS
OTBEPCTMEM HapyXy. OnnofoTBOpPeHVE Y BMHOIPaAHON YNUTKM BHYTPEHHEE.
Pa3BuTME NPSAMOE N NPOTEKAET BHYTPU AALLEBOM 060M0UKN.

BO3HMKHOBEHME aACUMMETPUN MPOUCXOAUT CleaytolmMM 06pa3om: Ha
ornpefeneHHoN cTagnmn pasBnuTus HabntogaeTca CBOe0OpasHoe NepeKkpyHnBaHme
Tena, B pe3y/nbTare KOTOPOro aHa/lbHOe OTBEPCTUE OKa3blBaeTCA Haf, ro/0BOiA.
[Mocneayowmin pocT NPOUCXOANT Ha A0P3a/bHOM (CIMHHOW) CTOPOHE, 00bIYHO
C o6pa3oBaHMEM CNUPa/IbHOro 3aBUTKa. B pesynbTare 3TOro 3akpydnBaHus
MPOCTPaHCTBO BHYTPW Tefla OrpaHMYMBaETC U MHOrME OpraHbl yTpaymBaroT
[ABYCTOPOHHIOKD CUMMeTPUIO. B CBSi3M C nonsarolimMm 06pasoM  XKMU3HU
MOJIIFOCKOB MPOUCXOANUT YBENIMYEHE HOMM U 06beMa PakOBMHbI, Kyda npu
0MacHOCTW BTArMBatOTCS rosioBa v Hora.

BproxoHOrne MOMKOCKA  SBAAKOTCH MULEA AN 60nee  KPYrHbIX
XMBOTHbIX. Cpean HUX ecTb CbefobHble, HanpuMMep BWHOrpagHas YIUTKa,
passoamMmas Bo ®paHumu. Vicnonb3ytoTcs B NULLY MOPCKME BUAbl - TPybad,
beperoeas yNMTKa U HeKOTopble Apyrue. V3 pakoBUH HEKOTOPbLIX MOPCKMX
OPIOXOHOIMX [enatoT pas3finyHble YKpaweHus, 6e34enyLlkn, nyrosuupl.
MopcKne pakoBWHbI, FNMaBHbIM 00pPa3oM Kaypu, BM/IOTb A0 Havana XX Beka
CNY>XWU/N Y HEKOTOPbIX HApPOA0B Pa3MEHHOI MOHETOM.

CNn3HM YaCTUYHO WX MOMIHOCTLIO YTPaTWUAM PaKOBWHY, OHW BPeAsT
OrOpPOAHbIM  KynbTypaM. Kpome TOro, OHW - TMPOMEXYTOYHble XO035€eBa
NaHUETOBMAHOIO CcocCasbllMKa, HEKOTOPbIX JIEHTOYHbIX YepBen U psiga
HemaTog. MpyaoBMKU M GUTUHUM - NMPOMEXYTOUHbIE X035€Ba COCASIbLLMKOB.
BuHorpagHas ynmTKa BpeauT nocajkam BMHOrpaja.

Martepuanbl U 060pyaoBaHme. [Ans BbINOMHEHUS PaBOTbl HYXXHO MMETb:
npenapatbl (YMKCMPOBAHHbLIX MOJ/IKOCKOB, MYCTble PaKOBUHbI, CTEK/ISAHHYHO




MNacTUHKY, MNWHLETLI, MpenapoBasibHble WrNbl, 6ynaBKW, Ne3BuUs, Nynbl,
TabMupbl.

3agaHus

1. BbinucaTb 13 y4ebHOIA NMTepaTypbl CUCTEMATMKY BUHOMPALHON YIUTKU
1 NPYAOBMKa 0ObIKHOBEHHOTO.

2. PaccmoTpeTb 1 3apucoBaTh CTPOEHME PaKOBMHbI BUHOTPAAHONW YAUTKM
WAM  MPYAOBMKA OObIKHOBEHHOr0. Ha puCyHKe OTMETUTb: YCTbe,
BEPLUVHY, CNUPa/bHO 3aBUTYHO PAKOBMHY.

3. PaccMOTpeTb M 3apucoBaTb BHELLHWIA BWA BWHOTPaAHON ynuTKW. Ha
PUCYHKe OTMETUTb: T[O0MOBY, Liynanbla, rnasa, poT, MOMoBOE U
AblXaTeNlbHOe OTBEPCTMSA, HOTY.

4. icnonb3ys BRaXHble npenapartbl YAUTKA CO BCKPbITOA MaHTUAHOWA
MOMIOCTbIO N MEePUKapAMEM, a TakKe CXemy B MpakTUKyme, U3yunTb K
3apucoBaTb OpraHbl MaHTWUHOW MOMOCTU. Ha pucyHKe OTMETUTD:
OKOJIOCEPAEYHYIO MOJIOCTb, XXeNyfoueK cepaua, npefcepave, MOuKy,
MaHTWUIO, NIEFOYHYIO BEHY, MPOTOK MEYeHW, 3a[HIOK KULLKY, NeroyHble
KPOBEHOCHblEe  COCyAbl, BbIBOAHOE OTBEPCTME TMOYKM, aHa/lbHOe
OTBEpPCTME.

5. Ncnonb3ys BNaXHbIA npenapat Y/IUTKW C BCKPbITbIM BHYTPUHOCHLIM
MELLKOM M CXeMY CTPOEHUSI Y/IUTKU B NPaAKTUKYME, U3YyYnUTb CTPOEHME
YNUTKW. 3apucoBatb. Ha pucyHKe OTMETUTb: [MIOTKY, NULLEBOA, NPOTOKM
C/MIOHHBIX >Xene3, 300, >XeNyaoK, MNeyYeHb, MPAMYK KULLUKY, aHyc,
repMatpoIMTHYHO XKenesy, 6e/IKOBYHO Xenesy, CeMAANLIENPOBOL, MELLOK
neHuca, 6uy, NONOBYIO K/0aKy, Bnaraiuile, MeLoK NHOO0BHbIX CTPes,
NanbLeBUAHbIE »Kenesbl, AnueBoa, CEMANPUEMHUK, KaHan
CEMANPUEMHUNKA, HAArTOTOYHbIA FaHTNIAIA.

Bonpockl A1 CAMOKOHTPOS

1. OcobeHHOCTN opraHu3aumMm 6pPHOXOHOTMX MOJJTHOCKOB, CBSA3aHHbIE C UX
3KO/IOVEN N NMUTAHNEM.

2. CTpoeHue 1 CoCTaB PaKOBUHbI.

3. OTpaxkeHne accUMeTpun Tena y BPHOXOHOrMX Ha CTPOEHUWN HEPBHOWA,
KPOBEHOCHOW, BbIAENNTENIbHOW, [AbIXaTe/lbHOM W APYruX CUCTEM
OpraHos.



4. CTPOeHMs NOMOBON CUCTEMbI U OCOBEHHOCTI Pa3MHOXEHWUS U Pa3BUTUS
OPHOXOHOIMX MOJ/THOCKOB.

5. PacnpocTpaHeHne 1 3K00rna 6proXOHOr X MOJIIFOCKOB.
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SAHATUE Ne 7

TUMN YIEHNCTOHOI ME ARTHROPODA

TEMA: BHELWWHEE N BHYTPEHHEE CTPOEHVE PAKOOBPA3HbLIX
HA INMPUMEPE PEHUHOI O PAKA

Cpean Bcex rpynn 6ecrno3BOHOYHbIX YXUBOTHbIX TUM YIEHUCTOHOIUX
BblAeNsSeTcd  Hambo/MbWMM  pa3HOoOpasnMeM MPUCMOCO6/EHNA K cambiM
Pa3IMYHLIM YCNOBUSIM CYLLIECTBOBAHUSA, U3YMUTENbHbIM 60ratcTBoM (hopMm U
OrPOMHbIM Y1C/IOM BMAOB.

YneHUCTOHOIMe - 3TO [ABYCTOPOHHECMMMETPUYHbIE CErMEHTUPOBaHHbIE
XXMBOTHblE. IM npucylla reTepoHOMHOCTb CermMeHTaums. pynnbl CXOAHbIX
CerMeHTOB BbIJENAOTCS B 0COOble OTAeNbl Tena, WAM Tarmbl. Yalle Bcero
pasMyaloT  TPU  Tarmbl:  rofoBy, rpyab u  6prowko. KoHeyHocTw
UNIEHUCTOHOIMX MOABMXXHO COEAMHAKTCA C Te/IOM MPU MOMOLLUM CYCTaBOB U
COCTOAT 13 HECKOJIbKMUX U/IEHNKOB. Tesi0 YNeHUCTOHOIMX NOKPbITO MI0THON U
MPOYHON XMTUHOBOW KYTUKY/ON, 00pa3yloLleil HapyXHbIA ckenet. Beuay
3TOr0 POCT XKMBOTHOIO COMPOBOXAAETCH /IMHBbKaMU, BO BPEMSI KOTOPbIX CTapas
KyTUKYyNna OTCTaeT OT Tefa, a KOXXHbIM 3NUTENNEM BblAeNsSeTcs HOBasi, OYeHb
MArkast KyTukyna. B TOT KOPOTKWIA nepuof, rnoka HoBas KYTWKYy/na Msirka, u
MPOMCXOOUT YBENUYEHWe pa3MepoB Tena. Myckynatypa U/IEHUCTOHOIUX
npefcTaBfieHa OTAENbHbIMUA MbIWEYHbIMU MyYKamMyh - MbILILAMKX, KOTOPbIE
MMEIOT MOMepeyHononocaTyto CTPyKTypy. MonocTb Tena y HUX CMeLlaHHas,
NN MUKCOLESb, TaK Kak BO BpeMsi SMOPMOHa/IbHOr0 pa3BUTUSA B 60/bLUMHCTBE
C/lyyaeB 3aKNaflblIBaeTCsi CerMeHTMPOBAHHbIN LIe/IOM, HO B MOCNEACTBMN CTEHKN
LIENOMUYECKMX MELLKOB pa3pyLUaroTCs, U LLeNOMUYECKME MOJIOCTU CIMBAKOTCA
Kak Apyr C [pyrom, TaKk W C OCTaTKaMu MepBMYHON MOMoCcTU Tena.
MuweBapuTenbHasd CUCTEMA UYIEHUCTOHOIMX COCTOMT M3 Tpex OTAeNoB -
nepeaHeit, cpeaHei 1 3agHeit KUWOK. C pasHbIMK OTAeNaMy KALIEYHOr 0 TpakTa
CBSi3aHbl  Kene3bl,  CEKPeTUpyolmMe  MuLLeBapuTeNbHbIE  (PEPMEHTDI.
YneHncToHorne o6nafadT HE3aMKHYTOW KPOBEHOCHON CUCTEMOM, COCTOSLLEN
N3 LEHTPa/IbHOro MyNbCUPYIOLLLEr0 OpraHa - cepaua U rnaBHbIX KPOBEHOCHbIX
cocyaoB /aopTa n aptepuun/, U3 KOTOPbIX reMONMM®Ma M3NNBAETCA B MOJOCTb
Tena M OMbIBAeT BHYTPEHHWMe opraHbl. OpraHbl [AbIXaHWA pasHOoOobpasHbl. Y
BOAHbLIX MNPeACTaBUTENE - 3TO >Kabpbl, Y HA3eMHbIX - JlerKMe N Tpaxew.
HepBHas cucTema COCTOMT M3 MapHOro rof0BHOIO0 MO3ra, OKOMOr/0TOYHbIX
KOHHEKTMBOB W OPIOLLHOMN HEPBHOM LIEMOYKWA. [T0IOBHOM MO3r 60/bLUEN
4acTblO COCTOMT M3 TPex OTAeNoB - MpoTouepebpyma, Aentouepebpyma u
TpuTouepebpyma. OpraHbl BblAeNEHUS MNPEACTaB/eHbl  BUAOU3MEHEHHbIMY



LenoMofyktamu.  UneHUCTOHOrvMe,  Kak  MNpaBuio,  pasfesibHomnosbl,
Pa3MHOXatoTCA TOMbKO MO/IOBbLIM MYTEM.

Tun Arthropoda noppasgensetca Ha 4 nogtuna: >kabpodbllialue
/Branchiate/, Xe/muepoBble /Chelicerata/, TpnnobutoobpasHble
/Tpilobitomorpha/ n TpaxeliHble /Tracheatal.

Llenb  pabotbl:  M3yunTb  BHeELLHee CTPOEHWe PevyHOro  paka;
PacrofioXXeHne W  CTPOEHMe KOHEYHOCTE ronoBorpyaM u  6prowka.
PaccMOTpeTb  CTpOeHVEe  MULLEBAPUTENIbHOW,  HEpPBHOW,  AblXaTesIbHOW,
BblAe/IMTENbHON 1 NONOBO CUCTEM Ha BCKPbLITOM PEYHOM pake.

TeopeTnyeckne ceBeeHUs

Tun Arthropoda - 4neHMCToHorune

Knacc Crustacea - pakoobpasHble

Moaknacc Malacostraca - BbICLUME paKy

OT1psag Decapoda - gecATMHOrve
MpeacTaBuTeNb Astacus astacus - LUMPOKONanbIv pak,
Astacus leptodactylus - y3konanblii pak.

Teno peyHoro paka BK/IKOYAET TpW OTAena: rosioBy, rpygb W GPHOLLKO.
[C0/I0BHOW OTAeN paka CoOCTOUT M3 aKpOHa C XOPOLLO PasBUTbIMK aHTEHHYamu
N YeTbIpexX CErMeHTOB, KaXK/blil M3 KOTOPbIX HECET MO Mnape KOHeYHOCTel. IT0
aHTEHHbI, MaHANOYbI N 4Be Napbl MaKCUI. AHTEHHbI 3TO OpraHbl 0CA3aHUS,
O0BOHAHNA N XMMWUYECKOro 4YyBcTBa. MaHAMOYNbl WK XXBasbl CAyXaT A/
nepeTupaHnss M pa3keBblBaHUA NUWKW. HDKHWE YentocT WUavM  MakcUbl
copepwatotr ot 120 pgo 200 B3MaxoB B MUHYTY Onarogaps uyemy
OCYLLLECTB/ISIETCA CMEHA BOAbI B XXabepHoi nonoctu (puc. 16).

"pygHOM OTAeNn paka COCTOUT M3 BOCbMM CErMEHTOB. Tpu nepegHunx
FPYAHbIX CermMeHTa CpacTatoTCA C rO/fIoBOM, UX KOHEYHOCTU MpeBpalleHbl B
HOroyestoCT.  HOro4ventoCT  BLIMOMHAKOT — Pas/INyHble  (PYHKUMKW:  OHU
OLLYMbIBAKOT M YAEPXKMBAKOT MULLY, C UX >Ke MOMOLLbIO NULLA NOAHOCUTCA KO
pTYy. BTOpas M 0COGeHHO TpPeTbs Mapa HOro4vetoCcTel CWUMIbHO Pa3BUTHI;
ANUMNOANTBLI CMY)KaT opraHamu AblxaHua - >abpamu. OcTa/ibHble NATH Nap
rPYAHbIX HOM CNy»XaTt And nonsaHus. NepefHue HOrM cnyxar Ans 3axsara
MUK, MO3TOMY KOHEL, HOI Npeobpa3oBaH B MOLLHbIE K/IELLHN.
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Puc. 16 Pe4Hoi1 pak CO CMMHHOI CTOPOHbI.

1 - pocTpyMm; 2 - aHTEeHHYna; 3 - aHTeHHa; 4 - (haCeTOuUHbI rnas; 5 - KeLWHs
MepBO Napbl XOAW/bHLIX HOr;, 6 - XOAW/bHbIE HOrMW, 7 - Kapanakc;, 8 -
3aTblNoYHas 60po3aa; 9 — abepHo-cepaeyHble 60po3abl; 10 - 6prowwKko; 11 -
nnasate/ibHble NNACTUHKN; 12 - TeNbCOH

BpIOLWKO COCTOUT M3 LLECTU CErMEHTOB W 3aKaHYMBAETCH Te/IbCOHOM.
OHO HeceT LWeCTb Nap KOHeyHoCTeil. [lepBble [Be Mapbl KOHEYHOCTEN
pasnnyaroTCs y camua U caMKu, Kak Nno CTPOEHMIO, Tak 1 Mo DYHKLNN.

Y camKu nepsasi napa peayuuMpoBaHa, BTopas - TUNUYHO NsaBaTe/bHas
HOXKa. Y caML0B M3 MepBbIX ABYX Map OPHOLLIHbLIX KOHEYHOCTe 06pa3oBaH
KONYNATUBHBIA annapat. TpeTbs, 4eTBepTas W natasd napbl COXPaHWIN
CTPOEHMe, TUMWYHOE AN PacLLEensieHHOW HOXKK pakoB. [locnegHss napa
KOHEYHOCTE npefcTaBfeHa yponogamn. KOHEYHOCTM PeYHOro  paka
npeacTaBfieHbl Ha pUCyHKe 17.

MnLieBapuTeibHasA CUCTEMA PEYHOrO paka HauMHaeTCcs PTOM, KOTOPbIN
BefleT, B KOPOTKMI MULLEBO, NEPEXOAALLMIA B XXenyaoK. Muesog 1 xenynok
06pasyoT IKTOAEPMa/IbHYHO MepefHIon KUWKY. [anee cregyeT KOpPOTKas
3HTOEpPMa/bHasA CpeAHsAsa KWLIKa, CBsi3aHHas NPOTOKaMM C MOLLHO pa3BUTOM
MapHOi "nedveHbro". 3a CpedHen KWULLKON WAET 3afHAs KUWKa - [/IMHHas
LUMNnHAPMYecKasa TpyoKa, TAHYLLAACS Yepe3 3Ha4YMTe/IbHYH YacTb ro1I0BOrpyau
M BeCb 06AOMEH M 3aKaHuMBalOLWAsACA aHyCcOM; W3HYTPM OHa BbICT/aHA
XUTUHN3NPOBAHHOWN KYTUKY/OIA.



Puc. 17 KoHeYHOCTI camua peyHoro paka

1 - aHTeHHYNa; 2 - aHTeHHa; 3 - MaHAnbyna; 4 - makcunna 1; 5 - makcunna ll;
6 - 8 - Horoyentoctu; 9 - 13 - xoaunbHble HOrW; 14 - 15 - KonynsTUBHBINA
annapar; 16 - 18 - ABYyBETBUCTble OPIOLLUHbLIE HOXKWN; 19 - nnaBaTe/bHble
NNaCTUHKK

3axBayeHHasd W M3MeNbYeHHasd nuLla NocTynaeT B XXeAy[oK, rae B
KapauasibHOM OTAefie C  MOMOLLUbH0  XUTUHOBbLIX MMIacTUMHOK W 3y6L0B
NnepeTMpaeTca W MOCTyMNaeT B MUIOPUYECXUA OTAen enyaka. [naBHas
(OYHKUMA MWUNOPUYECKOrO OTAena — (PpakuMOoHMpOBaHME MULLEBOrO KOMKa.
KpynHble 1 rpybble YacTulbl BbIBOAATCA HEMOCPEACTBEHHO B 3a[HIOK KULLKY,
MWHYS CPefHIo. VI3MenbyeHHas 1 XNaKas 4acTb MULLM NepexoanTt B (PUAbTP,
a OTTyda - B [BYX HamnpaBfeHUAX: XXuaKasa U MonyXuakasa - B "MeyeHb”,
TBepAble YacTuubl - B 3a4HIOK KULWKY. B "neyeHn" nuwa noaBepraetcs
OEACTBUIO NULLEBAPUTENIbHBIX COKOB M 4YaCTMYHO BcacblBaeTCA. B cpegHel
KWULLIKe MyLLia OAHOBPEMEHHO MepeBapmBaeTCa U BcacbiBaeTcs (puc. 18).
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Puc. 18 BCKpbITbI peyHoit pak (caMka):

1 - XenyfoK; 2 - >XeBaTe/lbHblil MyCKY/; 3 - NeYeHb; 4 - cepAue; 5 — octuu;
6 - rnasHasa aprtepus; 7 - aHTEHHa/lbHas apTepus; 8 - BEPXHAA OpHOLLHAS
aptepus; 9 - AMYHKK; 10 - kabpbl; 11 - 3a4HAS KULLKA.

OpraHbl BblAeNeHNs Y PeYHOro paka npefcTaBfieHbl aHTEHHa/IbHbIMMN,
NN 3eNeHbIMU HKene3aMu, PacrnooXeHHbIMW Y OCHOBaHWUSA BTOPbIX aHTEHH.
Kaxkaas enesa COCTOMT M3 [ABYX OTAENI0B - COOCTBEHHO >Kefe3bl 1 MOYEBOro
ny3bIpS.

KpoBeHOCHast cuCTemMa paka COCTOMT M3 cepAua, apTepuid, CUHYCOB U
nakyH. Cepfue - oBa/ibHbIi MELUOYEK, PaCrONIOKEHHbIN Ha CMIMHHON CTOPOHe
ronosorpyan. OHO MoMmeLlaeTcss B nepukapamMn. BHYTpb cepaua BeayT Tpu
napbl LWeneBnaHbIX octuili. OT cepaua OTXOAMT NSATb OCHOBHbLIX COCYOB-
apTepunit. Cepaue pUTMUYECKM COKpaLLLaeTCst U TOHWUT KPOBb MO BCeMy Teny. U3
apTepuii OHa W3NNBAETCS B MHOMOYUCNEHHbIE NlaKyHbl - MOJIOCTU MeXAay
opraHamm - W OCYLWECTB/SET Tra3000MeH C TKaHSMU  >KMBOTHOIO.
CnepoBate/ibHO, KPOBb paka SBMSeTCA B TOXE BPEMS 1 MOMOCTHON YXNAKOCTHHO
W Ha3bIBaETCA remMonMMAGoN.

OpraHbl [blXaHWA PeYHOro paka - >kabpbl. OHW PacrosiokeHbl B
XKabepHoi NonocTn Tpems psgamn. Kaxaas »kabpa COCTOUT U3 LIEHTPa/IbHOro
YM/OLEHHOr0 CTEPXXHSA, B MOMIOCTM MMEETCA ABa cocyfa: MPUHOCALLMIA ©
BbIHOCALMIA. 10 BCeM [A/IMHE CTEPXKHS CUMAAT MHOIOYMCNIEHHbIE >KabepHble
HATU - UWIMHOPWYECKNE MOfble BbIPOCTbI KOXHOMO 3MNUTENNS, MOKPbITbIE
TOHKON KYTWUKYNoin. OpraHbl AblXaHUS PEYHOro paka OTHOCATCA K Tuny



KPOBAIHBIX >abp W chnyXaT TUMWYHLIMA OpraHamMyM BOAHOrO  AblXaHus,
MPUCMOCO6/IEHHBIMW K M3B/IEYEHNIO PACTBOPEHHOIO B BOAE KNCNOPOAA.

LleHTpasibHast HepBHasi cUCTeEMa paka COCTOMT W3 HaArn0TOYHOro U
MOArNIOTOYHOINO TaHrMeB W OPIOWHON  HepPBHOW  LEnoyku.  [MapHbIii
HaArNOTOYHBIA FaHTIAIA, U MO3I MHHEPBUPYET r1a3a, aHTeHHY bl U aHTEHHbI.
bplolwHasd HepBHas LEnoyka COCTOMT M3 12 napHbIX Y3/710B, a WMMEHHO:
MOArNOTOUHbIA Y3en /MPOAYKT CMMSHUA TaHrMeB, OTBEYalOWMX TPeM napam
POTOBbIX KOHEYHOCTEW U TPEM Mapam HOroyesntocTeid/; 5 rpyaHbIX Y3noB 1 6
OPHOLLHbIX.

[MonoBas cucTeMa PEYHOro paka COCTOMT M3 TOHag W MPOTOKOB.
CeMeHHVK NEXMUT B FON0BOrpyAn. ITO HenmapHbIiA OpraH, MULb Ha NnepeaHeM
KOHLe OH MpefcTaBfieH ABYMs nonactaMu. CemsanpoBof - napHas, ANMHHas,
CUIbHO M3BUTas TPYyOKa, OTKPbIBAtOLLAsiCA Mapoi MOMOBbIX OTBEPCTUA Ha
npotonoAMTax NATOM Napbl XOAMMbHbLIX HOr. YXeHCKWA NOoMoBOW annapar
COCTOUT U3 INYHMKA U ANLIEBOLOB; NapHOe NoJI0BOE OTBEPCTUE PACMONIOKEHO
Ha npoTonoauTax TPeTbel napbl XOAW/bHbLIX HOr. Pa3BUTME Y PeYHOro paka
NpsiMoe, 13 AlLa BbIXOAUT MUHMATIOPHAS KOMUS MaTEPUHCKOro opraHn3ma.

MaTepuasbl 1 060pyaoBaHue. [N BbINONHEHNA PabOTbl HY)KHO UMETb:
(PMKCUPOBaHHbIE PeYHblE pakW, BNaXKHble Npenapartbl, NpenapoBasibHbIe UIbl,
BaHHOYKM, HOXXHMLbI, MAHLETbI, Nynbl, TA6/NLbI.

3agaHus

=

Bbinucatb 13 y4ebHOM NUTEPaTypbl CUCTEMATUKY PEYHOTO paKa.

2. PaccmoTpeTb BHELLHEE CTPOEHME PEYHOro paka. 3apucoBaTb C OPHOLLIHOW K
CMWHHON CTOPOH. Ha pucyHKax OTMETUTb: POCTPYM, aHTEHHYNY, aHTEHHY,
(haceTOYHblE r/1a3a, K/ELWHKO MepBOM Mapbl HOI, Kapamakc, 3aTbl/IOYHYHO
bopo3ny, >kabepHO-cepfieyHble  60p03Abl,  OPKOLIKO,  MnaBaTeflbHble
NNaCTUHKWN, TeNbCOH, BYropoK C BblAe/NTE/IbHbIM OTBEPCTUEM, MO/I0BOE
OTBEPCTME, HOFOYECTU, KOHEYHOCTU BPIOLLIKA, aHYC, BEPXHUE YENHOCTU.

3. PaccMoTpeTb U 3apmcoBaTb KOHEYHOCTM OAHOI CTOPOHbLI Tena. Vicnonb3ys
NPaKTUKYM BbISICHUTb 1 YKa3aTb UX (YHKLNN.

4. cnonb3yst BNaXHbIA Npenapar 1 CXeMy MpakTUKyma M3y4nuTb BHYTPEHHE

CTPOEHME PEYHOro paka. 3apucoBaTb. Ha pUCYHKE OTMETUTb: Xenyaok,

XKeBaTe/IbHbIA  MYCKYN, [MeyYeHb, CepAle, OCTUM, T[Na3HyK apTeputo,

BEPXHIOK OPHOLLHYHO apTEPUIO, XKabpbl, SUUYHWK, 3a[JHHOO KULLIKY.



Bonpockl A1 CAMOKOHTPOS

1.XapakTep CermMeHTauuu, TUMbl KOHEYHOCTEM U WX (PYHKUMOHASIbHAsA
crewmanmsaums y pakooopasHbix.

2.CTpoeHne 1 (pr3nonorna pakooopasHbIX.

3.0C06EHHOCTM pa3MHOXEHWSA 1 pasBUTUA PaKoOOpasHbIX.

4.9K0/10rns n 61osiorns pakoobpasHbIX.
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COAEP>XAHUE

BctynneHue 4
3aHATMEe 1. [lMoguapctBo  OfAHOK/MeTo4yHble  (Protozoa).  Twun
capkomacturogopbl  (Sarcomastigofhora).  CtpoeHue  capkomoBbix
(Sarcodina) Ha npumepe ame6bl, apuennbl, AUdhIrK,hopamMmmHudep,
3aHATre 2. Tun nHdgysopun (Ciliophora). Mopthonorusa n aHatomms
MHDY30pNiA Ha NPUMEPE NUHGY30PUN TYDENBKM. ......eeveereerieeesrreie e,
3aHaTue 3. Tun KnweyHononocTHble (Coelenterata). BHellHee n
BHYTPEHHEE CTPOEHME KULLEYHOMOMOCTHBIX .. veiveesveesieeriesreesieesseeseessnens
3aHATure 4. Tun nnockue vepsu (Plathelminthes). OcobeHHOCTH
CTPOEHUS NIEHTOUHDBIX YEPBEM ..cvvvveevecrierieciiesiesteestesiaestesae e snnesseanaesre e,
3aHATre 5. Tun kpyrble yepsn (Nemathelminthes). Knacc co6¢cTBeHHO
KpYr/ble 4epBu. BHeLLHee 1 BHYTPeHHee CTPOeHNe HEMATO[, Ha
MPUMEPE QCKAPUILDBL...c.vveveerieveeeesteaseesteeseesseessesseaseesseassesseessessesssessesssesseenes
3aHATMe 6. Tun Monnockn (Mollusca). Mopdonorna n aHaToMus
OPHOXOHOTUX MOJUTHOCKOB .....vecvvieiieeiireeseeessteeesteeensesssaeesseesseeessseesnseesnseeans
3aHATMe 7. Tun uneHucToHorune (Arthropoda). BHelLHee 1 BHYTpeHHee
CTPOeHVEe PaKooOpasHbIX Ha MPUMEPE PEUHOTO PAKA.........ccvvveveereerieereens
3aHATMe 8. Knacc Hacekomble (Insecta). BHelLHee 1 BHYTpeHHe
CTPOEHUE HACEKOMDBIX ...vevverveeueetesseeseesseessesseessessessessaessessssnsnsssessesssessessees
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