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MepeyeHb NabopaTOpPHbLIX 3aHATUMN
y Kon-Bo
Ne n/n HanmeHoBaHue nabopaTopHbIX 3aHATUN 4ACOB

Tema 1.2. Napasuntuyeckme npocrenwime HagTuna Anukomnnekca. Tema 1.3

UHdysopun
JTabopatopHoe 3aHaATMENe 1. CBobogHOXUBYLUME 2
1 XIYTMKOHOCUbI, Mapasutuyeckne npocrenwme w3
rpynnbl CNOPOBUKOB
Tema 1.4. CapKoaoBbIW TUN OpraHu3auum npocrtenwnx (ameonbl)
2 JTabopaTtopHoe  3aHaATMENe 2. WHy3opumn un 2
capkofoBble rnpocTenne
Tema 2. LlapcTBO MHOroKkneTo4Hble, NoALAPCTBO NPUMUTUBHbIE
MHOrOKJ1IeTOYHbIE
3 JTabopaTopHoe 3aHAaTneNe 3. MpuMNTUBHLIE 2

MHOTIOKIE€TOYHbIE XXNUBOTHbLIE! Fy6KI/I.

Tema 3. LlapCTBO MHOroKIrneTo4Hble, noaulapcTBO HACTOALLMNE MHOTOKI1eTO4YHbIe
XUBOTHbIE, HAATUN UeNneHTepnvyeCKne XMBOoTHbIEe, TUM CTPeKawLwine

4

JTabopaTopHoe 3aHaTneNe 4. CtpekatoLme: OCHOBHbIE
npeacTtaBUTENN, CTPOEHWEe, 3KONOrUsl, >KU3HEHHbIe
LMKNbI

2

Tema 4. Haagtun ueneHTepuyeckme XMBOTHbIE, TUM NJIOCKUE YepBU

5 JlabopaTopHoe 3aHaTneNe 5. OcobeHHocTH 2
opraHvM3auumn 1 LMKN pasBUTUSA NITOCKUX YEPBEN.
Tema 5. HaaTun nepBUYHONOSNOCTHLIE YePBU, TUMbI KPYFfble YepBHU,
KOJIOBPaTKU, CKPeOHMU
JTabopaTopHoe 3aHaTneNe 6. HemaTtoabl, KonoBpaTKu, 2
6 CKpebHW: npencTaBuTENM, CTPOEHUE, >KU3HEHHbIE
LMKIbI
Tema 6. Tun KonbyaTtblie YepBU
7 JTabopaTtopHoe 3aHATMENe 7. Konbuatble 4epBu: 2

MHOIroweTnHKOBbIE N MalnoLLEeTUHKOBbIE YepBU, MNABKU

Tema 7. Tun uneHnctoHorue. Tema 7.1. OOwWwan xapakTepmucTmka
uneHucToHorux. Moarun xabpoabiwawme. Hagknacc pakoob6pasHblie: HU3LWne

paku

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
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8 JTabopaTopHoe 3aHsaTMeNe 8. OcobeHHOCTN CTPOEHUS 2
HU3LWMX PakooBpasHbIX.
Tema 10. NoaTnn TpaxenHble, KNacc HaCeKOMble
9 JTabopaTtopHoe 3aHaTneNe 9. OcobeHHOCTN CTPOEeHUs 2
N 3HAYEHNEe HAaceEKOMbIX B pbIBOBOACTBE
Tema 11. Tun monnrockKm
10 JTabopaTopHoe 3aHaATneN210. OcobeHHOCTM CTpOEeHUS 2
MOJIIIHOCKOB
Ntoro 20

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuuU o opuauHany, xpaHawemycsi 8 1C Konnedx
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BBEOEHNE

YyebHo-meToauyeckoe nocobue paspabotaHo ans cneumanbHoctn 35.02.09
BogHble 6uopecypcbl M akBakynbTypa no gncumninHe «300n0rnst 6ecno3BoOHOYHbIXY.

Paboyeir nporpammon  guCUMNMHbI  NpeaycMoTpeHo nposegeHne 10
nabopaTopHbIX 3aHATUNA.

Llenbto npoBegeHuss nabopaToOpHbIX  3aHATUA  ABNSETCA  3aKpenneHue
TeopeTnYeCKnX 3HaHU1, PopMmnpoBaHUE y CTYLEHTOB HAY4YHbIX 3HAHWUI MO COBPEMEHHON
3o0normm  6ecno3BOHOYHbLIX.  Komnnekc 9TUX  3HaHWW  COCTaBnsAT:  Mopdo-
PYHKUMOHaNbHAs oOpraHu3auus >XMBOTHbIX, WX npucrnocobnaemMoctb K cpejge,
3aKOHOMEPHOCTU MHAMBUAYANbHOrO M UCTOPUYECKOro pPas3BUTUSA, MNyTU ISBOJIHOLMMW,
MHoroobpasne un cuctematuka, pofib B MNpUpoAe U MPakTUYeCcKon OeATeNbHOCTH
YyenoBeka.

INNabopaTopHble 3aHATUA HanpasfeHbl Ha CTUMYNMPOBaHWE MO3HABATENbHOMO
MHTepeca OOy4alLWMXCA W OPUEHTUPOBaHbl Ha Oyaylwy npodeccMoHanbHyo
AeATenbHOCTb. B pesynbTaTte CTyAeHTbl NoSyyYaloT HaBbIKN B U3TOTOBNEHUN BPEMEHHbIX
MUKpPOMpenapaToB 1 3apMCOBKE M3yYaeMblX 300510rMYECKNX 0O BHEKTOB.

lMepen npoBegeHnem nabopaTopHbIX 3aHATUM  oby4varowmecss 064a3aHbl
npopaboTaTb COOTBETCTBYIOLWNA MaTepuan, YACHUTb Leflb 3aHATUS, 03HAaKOMUTBLCA C
cogepXaHnem U nocnegoBaTenbHOCTbIO €ero npoBedeHusl, a npenopasaTenb —
NPOBEPUTb MX 3HAHUSI U TOTOBHOCTbL K BbIMNOSIHEHMIO paboThbl B X04e onpoca, NpoBecTy
WMHCTPYKTaX No TexXHUKe 6e30nacHoCTu.

JTaBopaTopHble 3aHATUS BLINOMHATCA Ha Nnowanke TeXHUYECKUMX CpeacTs
pbl6ONOBCTBA, aKBaKymnbTypbl U MapuKynbTypbl. 3aHATUS  BbINOMHAETCH YyYallMMUCS
NHONBMAYanbHO NN B Manbix rpynnax. epen BbinonHeHMEM NepBoro nabopaTtopHOro
3aHATUA NPOBOANTCS BBOOHbLIV MHCTPYKTaX NO TEXHWKE Be3onacHoCTN Ans ydalmxcs ob
obwunx npasunax paboTtbl M noBegeHnss B nabopatopun, npu pabote cC
MUKpOCKONnyeckon TexHukon. OTMeTka O NpoBeAEeHUM BBOOHOIO WHCTPYKTaXa Mo
TexHuke 6e3onacHOCTM AenaeTcs B CreumnanbHOM XypHarne nog pocnmch y4Yallnxcs.

[Onsa nabopaTopHbIX 3aHATUMA KaXObll CTYAEHT [OOSMKEH MMETb OTAENbHYH
TeTpagb, B KOTOPOWN ochbopMnsaeT maTepuarnbsl B COOTBETCTBUM C TpeboBaHuaMK. 3anucu
AenatTCsa NMaKOHMYHO U aKKypaTHO, PUCYHKN - KapaH4aloM, NoAPUCYHOYHbIE noanmncu
n Tabnuubl — pyyKomn.

Mocne kaxpgoro nabopaToOpHOro 3aHATMA npoBoAuTCA 3ayeT. Ha 3advete
obyyarwmnncs OOMmKeH: 3HaTb TEOPUIO NO AaHHOW Teme; yMeTb MpoaHanvM3vpoBaTtb
nony4yeHHble pe3ynbTaThbl (B COOTBETCTBMM C OCHOBHbIMU TpeBOoBaHUSMU K 3HAHUSM U
yMEHUsIM No JaHHOM Teme paboyen nporpammbl).

B pe3ynbTaTte ocBoeHus matepmana no nabopaTtopHbiM pabotam y obyyaromxcs
dopmupytotcsa cnegyowme komneteHumn: MK 1.2 MK 2.2 MK 2.4.

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
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OBLLWME METOONYECKNE YKASAHNA

B cootBerctBMM C paboyen nporpaMmon M y4ebHbIM MaHOM aBTOPOM
paspaboTtaHo 10 nabopaTopHbIX 3aHATUS N0 AucUMnMHe «300510rMs 6eCnO3BOHOYHbIXY.

YyebHas pabota no uM3y4yaemoM OuCUMNMHE NpoBOAMTCS B  dhopme
TEOpPETMYECKMX (Nekunn) n nadopartopHbix 3aHATUR. Mpu aToM 6GonbLUOE BHMMaHWE
yAenseTca caMoCTOSATENbHOM paboTe CTYAEHTOB.

Ana kaxgoro nabopaTtopHOro 3aHATUS paspaboTaHbl 3agaHusA, onnucaHa MetToguka
MX BbINOMHEHMs. Ha nabopaTopHbiX 3aHATUAX CTYAEHTbl M3Y4YalT XMBbIX WK
(PUKCUMPOBAHHBIX XXMBOTHbIX — MpeacTaBuTENen pasHbiX CUCTEMATUYECKUX rpynmn.
Wayuwme napannenbHO M B TECHOM KOHTakTe C NEKUMOHHbIM KypCOM, 3TU 3aHATUS
CYLLECTBEHHO [OMOMHSAKT €ro, HanofHAKT MU3ydaemy AUCUUNINHY (aKTUYeCKUM
mMaTepmanom u cnocobCTByOT BbipaboTke rry6oKMX NMPOYHbIX 3HAHUNA.

Kaxxgoe 3aHATME HauMHaeTcsd, Kak npaBumo, ¢ onpoca CTyAEHTOB N0 U3yYyaemMoMu
Ha 3aHATMM Teme. B nnaH 3aHATUMM BKOYaKOTCA camMocTosaTenbHast pabota wm
NpoBepoOYHOE TECTUPOBAHME, KOTOPbIE NO3BOSAIOT 3aKPenUTb U YrnybuTb NPOMAEHHbIN
maTepwman.

Mpu BbINONHEHMM nabopaTopHbIX pPaboT UCMONbL3YT  MUKpoMpenapaTbl,
n3yyaemble Npuv MNOMOLWM nynbl W CBETOBOIO MWMKPOCKOMa, Makpornpenaparhbl,
paccmaTtpvBaemMble 6e3 yBENUUUTENbHOM TEXHUKU UM MPU HEBOMNbLUIOM YBENUYEHUN.
Mukponpenapatbl ObiBatoT BPEMEHHbIE N NOCTOSAAHHbIE. BpeMeHHbIe MUKpOCKONU4eckmne
npenapaTbl UCMNOMb3YHT Npu paboTe ¢ OOHOKNETOYHBIMU XUBOTHBIMU U U3roTaBNmMBatoT
CaMOCTOATENbHO nepea udydeHnem obbekTta. 1o MOCTOsHHBbIM NMpenapartaMm usydaroT
PUKCMPOBAHHBIX OAHOKITETOYHbIX U MHOTOKNETOYHbIX XMBOTHbBIX HEGOMBLUNX pa3mMepoB.

Ha nabopaTopHbiX 3aHATUAX CTYAEHTbl CaMOCTOATENbHO W3roTaBnuBaoT
BPEMEHHbIE MUKPO- N MakponpenaparTbl.

Mpu npoxoxgeHnn NabopaTopHOro NpakTUKyma CTyaeHTbl 00s3aHbl:

1. Ha >kmBom nnu pukcmpoBaHHOM MaTepuane 03HaKOMUTLCA C NpeaCTaBUTENSIMU
pasnnyHbIX rpynn 6€Cno3BOHOYHbIX XXUBOTHbIX.

2. YcBouTb MeToabl paboTbl C ONTMYECKMMU npubopamm n npnobpect HaBbIKK
aKKypaTHOro ¢ HUMK obpaLleHus.

3. [llonyunTb HaBblkM B W3rOTOBMEHWM BPEMEHHbIX MWUKpONpenaparos,
npenapvpoBaHnNS 1 3apUCOBKE N3yYaeMblX 300/10MMYECKUX 0O LEKTOB.

CtygeHTam Heobxogumo 6epexHo obpawiatbCa C pasgaTtoOdHbIM MaTepuarnom,
obopynoBaHnem n y4yebHbiMM nocobusimm. CoBepLUEHHO HEeZonyCTUMO KOMMpoBaHWE
PUCYHKOB C y4eOHbIX Nocobuin Yepes KoNMpoBarsbHyo Bymary.

Ha 3aHsaTum cTygeHTbl JOMKHbI paboTaTth B 6enbix xanarax. Ha kaxxgom 3aHsaTum
HasHa4alTCs [Ba [AEXYPHbIX, KOTOpble nepes HayanoM 3aHATUIA  MOonyyarT Yy
npenofaeartens Heobxogumble maTepuanbl, obopygoBaHue u nutepatypy. B koHue
3aHATUA Npu caade obopyooBaHWA W nUTepaTypbl npenodaBaTenb MPOBEPSET MX
KOMMMNEKTHOCTb.

[na Gonee nONHOrO M3y4yeHUs Marepuana no Kaxaon Teme Heobxoanmmo
MakCMManbHO WCMOMb30BaTb BCe [OOCTYMHble HarnsggHble Marepuanbl: Makpo- U
MuKponpenapaTbl, MynsXxu, mogenu, Tabnuupbl, Buaeo- u goromarepuansl 1 gpyrue
HarnsiaHble nocobus.

TpeGoBaHus, NpeabsaBnsieMble K BbINOMHEHMIO NabopaTopHbIX paboTt

Kaxabli CTyAeHT 3aHMMaeT npeaHasHadeHHoe AN 3aHATUA MecTo B y4ebHOM
kabuHeTe. bepexHo obpawaerca ¢ mebenbio, y4ebHbiM 060pyaoBaHMEM, HarMA4HbIMM

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
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nocobusamu. [lonyyaer y npenogaBaTens M CBOEBPEMEHHO caaer emy Yy4yebHoe
obopynoBaHue, KHUMK 1 nocobus. CogepxunT pabodee MECTO B YACTOTE U NOpsaKe.

[nsa BbinonHeHnsa nabopaTopHbiX paboT CTyaAeHTYy HeobxoanmMo MMETb TeTpaab,
NpoCcToM KapaHgaw (no enaHuwo Habop LBETHbIX KapaHgalwen unu dromacTepos),
PY4Ky, nacTuk. CTy4eHTbl Ha 3aHATUN BeQyT OTHYETHYHO OKYMEHTaLUMIO B BUAE 3anucen 1
PUCYHKOB B TETpaam no crnegyowen cxeme:

1. [ara.

2 Homep 1 Ha3BaHue nabopaTtopHoun paboThbl.
3 Llenb paborTbl.

4. 3agaHue Ne..., pUCyHKM 1 NOANUCK K HUM.
5. KoHcnexkT.

Mpn wn3yyeHUn Ouonormdecknx oObekToB 60MbLIOE 3HAYeHWe umMeeT Wux
3apucoBka. PucoBaHune npenapata — He TONMbKO CpeacTBO 3anoOMUHaHWS, HO 1 cnocob
bonee yrnybneHHOro n3yyeHus paccMmatpmBaemoro obbekra.

BbinonHeHne pncyHkoB — obsizaTtenbHoe yCrnoBue NpoxoxaeHns nabopaTopHoro
npakTukyma. PucoBaHve npenapatoB no3BonseT obpaliaTtb BHMMaHWe Ha getanu,
KOTOpble YCKOMNb3alT OT MOBEPXHOCTHOro B3rnsga. CosgaHme pucyHka No3BoOMseT
AOKYMeHTUpoBaTb COOCTBEHHble HabnaeHMs U BO3BpaLLATbCA K HUM no3gHee Ansd
noBTOpeHUss maTepunana n 6onee rnybokoro nsyyeHust odbbekTa.

Mocne ohopmneHns pucyHka, CTyaeHTbl AenatoT KPaTKMn KOHCNEKT C ONMCaHNEM
TOrO MIIM UHOTO XMBOTHOTO, Krnaccndukaumm OCHOBHBIX NPeacTaBuTenen, ocobeHHocTemn
BGuonorun n pasBuTrsa, GBUOTEXHONOIMYECKOrO, BETEPUHAPHOIO 3HAYEHUS.

TeTpagmn ¢ KOHCNEKTAMM U BbINOSIHEHHBIMW NabopaTOPHLIMU 3aHATUAMW COAKOTCS
Ha npoBepKky npenogasaTento. Kaxgoe nabopaTopHoe 3aHATMEe 3acuynTbiBaeTcd Mo
pesynsratam nabopartopHbix paboT npuM  YCNOBMM  BbIMOSMIHEHMS OOMALUHUX WU
NHONBMAOYanbHbIX 3aaHN, 3aLUMTbl PUCYHKOB U 3anncen B TeTpaau.

[ns aKkTMBM3auMM CcamoCTOSTENbHOW paboTbl CTYAEHTOB NpPeayCMOTPEHbI
KOHTPOJbHbIE BONPOCHI.

[domaluHue n nHouBMayanbHble 3a4aHus BbINOMHAKTCA B paboden TeTpaau, B
COOTBETCTBUMN C pekoMeHaaumsmmn npenogasatens. CTygeHTbl JOMKHbI OTYMTaTbCs Mo
BCEM Yy4EOHbIM 3aHATUAM, CaMOCTOATENbHOM paboTe, caaTb TECTUPOBAHKS.

TpeboBaHust K 0POPMIIEHNIO PUCYHKOB

Mpexae 4Yem 3apucoBaTb M3ydaeMbilt OOBLEKT (NpenaparT, BCKPbLITOE XUBOTHOE),
crnegyeT BHMMATENbHO M3Y4nTb €ro 1M TOMbKO MOCcne 3Toro 3apmcosath. [1pu 3apncoBke
Ka)kOoro 300510rm4eckoro 00bekTa ykasblBaeTCsl €ro HaMMeHOBaHMe.

PucyHok pomkeH ObiTb NpaBUiIbHO COPUEHTUPOBaAH Ha CTpaHuue paboyen
TeTpagu, nNpuv 9TOM NepeaHun KOHel, opraHuMaMa unmM [opcanbHyto  (CMIMHHYHO)
MOBEPXHOCTb Cpe3a Yepes TENo XUBOTHOIO pacnonaratT B BEPXHEN YacTu nucTa.

Mpn pucoBaHum oObEKTa HeobXoaMMO npaBWUNbHO nepefatb ero  opmy,
cobntogas Bce nponopumun. MNponopuun Tena >XMBOTHOMO AOMKHbI TOYHO COOTHOCUTBLCS C
AeTansiMyM CTPOEHUS - NPONOPLUUAMU OpPraHoB (Y4acTen OpPraHoB) MHOFOKMETOYHbIX WUn
OopraHoMgoB OAHOKMETOYHbIX. Heobxogumo cneguTb 3a NPOMOPLMOHANbHOCTBIO
TOMWMWHBI KOHTYPHbIX JNIMHUW. HavmeHee 3amMeTHble AeTanu CTPOeHUa u3obpaxkaroT
TOHKMMU NMHUSIMU; Hanbornee CyLeCcTBEHHbIe (Hanpumep, rpaHuua Tena opraHvama) -
TONCTbIMU, UCMNOMb3YT TOHNPOBKY U LUTPUXOBKY OTAENbHbBIX YaCcTen pUCYHKa.

PucyHkn HeobxooMMo BbINOMHATL TLATENbHO, MSTKMMMU, XOPOLLO OYUHEHHLIMU
NPOCTbIMM W LUBETHbIMW KapaHgawamu Ans pUCOBaHWS, HO He pyyvykamu unm

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
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dnomactepamm (T.K. CIIOXKHO BHECTU MCMNpaBrieHus, npu owmnbke B pUCyHke). PUCYHKM
AOMMKHbI ObITb YETKMMMW, KPYMHbIX pa3MepoB.

Kaxgbln pycyHOK CHabaeTcsa NogpUCYyHOYHOW paclLuMdpPOBKOM ¢ 0603HaYEHNEM
aetanen Mopgonorn4eckoro CTPOEHNS XXUBOTHOrO. Takke HeOOXOAMMO yKasaTb C Yero
CAenaH pUCYHOK: BPEMEHHbIN npenapar, MUKponpenapar; XXMBOW 0ObEKT, cxema, crnang
nT.n.).

CTpoeHne MENKNX XMBOTHbIX WMAW OPraHOB W TKaAHEW KPYMHbIX >XMBOTHbIX
3apuCOBbLIBAIOT TaK, Kak OHW BUOHbI NO4, MUKPOCKOMOM UIK NYNOW (HM B KOEM Crnyyae He
KonuMpoBaTb y4ebHyo Tabnuuy nnm pucyHok B KHure). B HEKOTopbIx crydasix Heobxoanmo
3apucoBaTh TOMbKO BHELUHUA BUL XXMBOTHOIO.

Mpn  BCKPbITUM  3apPUCOBLIBAOT BCE  CUCTEMbl  BHYTPEHHUX  OpPraHoB
(MMweBapuTenbHYO, HEPBHY, BblaenutenbHyto M T. A4.). [pu pucoBaHun aetanemn
BHYTPEHHErO  CTPOEHUSI KMBOTHbIX PEKOMEHAYETCA MNOMb30BaTbCA  LBETHbIMU
kapaHgawamn. OTgenbHble CUCTEMbI  pacKpaluMBaloTCs B criefylolune  UBeTa:
KpOBEHOCHas cMCTeMa — KpacCHbIW; AblxaTenbHasa cuctema — ronybon; nuwesapuTenbHas
cMcTeMa — KOPUYHEBbLIN; BblAenuUTenbHasi cMcteMa — 3efieHbl; nonoBas cuctema —
XenTbin (Npy 3apucoBKe repMadpOaMTHBLIX XXMBOTHBIX >XEHCKasi nonoBas cucrtema
OKpaLUMBAETCH XKENTbIM, MY>XCKasi — OPaHXXEBbIM); HEPBHas CUCTEMA — YEPHbIN.

BckpbiTie 1 npenapvpoBaHne nly4yaemMbix 06 bEKTOB

[Ona unayyeHna cTpoeHna Tena W OTAEerNbHbIX €ro 4acTen, OpraHoB, TKaHew,
NCMONb3YT BCKPbITUE U NpenapupoBaHue XMBOTHbIX. [nsa npoBegeHust nabopaTtopHbIxX
3aHATUA NO BCKPLITUIO M MPenapuMpoBaHnio HeOBXoauMbI criefyowme UHCTPYMEHTbI U
obopynoBaHue:

- NpenapoBasnbHble BAHHOYKM, AHO KOTOPbIX 3a5fIMTO BOCKOM;

- vyawku lMNetpu;

- Habop AN BCKPbITUA 1 NpenapupoBaHns (rnasHble HOXHULbBI, NpenapoBasbHble
UrNbl, cKanbnesnb, MUHLET);

- Bynasku;

- nyna;

- MMKpOCKON nnum GuHokynsap (B 3aBUCUMOCTM OT 3aHATUSA).

Mpexge 4em NPUCTYNUTb K NPOBEAEHUIO BCKPbITUA, HEOBXOANMMO BHMMATENBHO
03HAKOMUTBCHA C OCHOBHbIMW NpaBUiaMn BCKPbITUSA 1 NPpenapupoBaHns XUBOTHbIX:

1. BckpbiTe 6eCno3BOHOYHBIX XXMBOTHLIX MPOU3BOAUTCSA CO CMIMHHOW CTOPOHBI;

2. K BOCKOBOMY AHY BaHHOYKW BCKpbIBAEMOE HEKPYMNHOE >XXMBOTHOE MPOYHO
npukpennawT OynaBkamn, BTblKasi WX HaKMAOHHO B camble MSIOTHble WU Haubonee
yAaneHHble OT NpenapupyemMoro Mecta 4yacTu Tena XUBOTHOTO.

3. BckpbITve B npenapoBasibHON BaHHOYKE OCYLLECTBIISETCA Nogd BOAOW, eCrin 3TO
He oroBapuaeTcs 0co60. [pu 3arpsisHeHUN BoAbl B BAHHOYKE BCKPbITbI OOBEKT creayeT
OCTOPOXXHO NPOMbITb Mo, cnabow CTpyen BoAbl U CMEHUTb BOOY B BaHHOYKE.

4. Tonbko rnocre BHUMAaTENbHOMO PacCMOTPEHUS W 3apUCOBKM  BCKPbITOrO
XMBOTHOrO MOXHO OTNpenapupoBaTb W yaanuTb Te OpraHbl M 4acTu Tena, Kotopble
MeLLaloT AanbHenwemy BCKPbITUIO UM UCCNEeOO0BaHMIO.

5. locne npenapuvpoBaHus TLLATENbHO MOKT U OBTUPAKOT WUHCTPYMEHTHI, C
NMOMOLLbIO KOTOPbIX MPOU3BOAUIOCH BCKPbITUE, U KMagyT UX Ha MecCTO, YKasaHHoe
npenogasarenem.

MeTtoawnka NpUroToBneHnAa BpeMeHHOro MMKpornpenaparta

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuuU o opuauHany, xpaHawemycsi 8 1C Konnedx
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Ha  nabopaTopHbix  3aHATUAX  CTyAEHTbl  CaMOCTOATENbHO  FOTOBAT
MUKponpenapaTbl MPOCTENLLMX OPraHM3MOB B CrieaytoLLen nocnenoBaTenlbHOCTH:

1. Ha npegmeTHOe CTEeKNO HaHOCAT C MNOMOLUbK MNUNETKN  KanenbKy
KynbTypanbHOW  XWOKOCTW,  cogepxaiwien  npoctenwmx  (MHdysopun, ameb,
XFYTUKOHOCLIEB).

2. 3aTeMm 3Ty Kanmko HakpbIBaOT MOKPOBHbLIM cTeknoM. CHavana K kanne nogBogaT
OOWH KpaW MNOKPOBHOro crtekna. [lanee CTeKNo HY)XHO OYeHb akKypaTHO OTMYCTUTb.
XKuaokocTe nNpy 3TOM paBHOMEPHO pacTeyeTcs Mexay MOKPOBHbIM U MpeaMeTHbIM
cTeknamu.

3. Ecnn kannsa okasanacb CAMLWKOM OOMbLION M MOKPOBHOE CTEKO CBOOGOAHO
«nnaBaeT» Mo ee NOBEPXHOCTU, TO M3ObLITOK XMOKOCTU crnedyeT ybpaTb C MOMOLLbIO
dunbTpoBansHomn Bymarn. [Ins aToro y3kyto NosiocKy Takon Gymarn akkypaTHO NoaBOAAT
K Kparo MOKPOBHOrO CTEKra 1 OTTArMBAIT NULLHIOW Brary. 3Ty onepauuio ny4ylle BCero
KOHTPONMpOBaTb, UCNOMb3Yyst OBMHOKYNSP UM Maroe yBenvyeHne MUKpockona.

4. N3roToBneHHble TakuMm obpas3om BpeMeEHHble MUKponpenapaTbl U3yyaroT npu
mManom (x8) n 6onbLuom (x40) yBenmMYeHMsX MUKPOCKONa.

PaboTta ¢ nynon n MMKpOCKONOM

Ha nabopaTopHbIX 3aHATMAX ON1S U3YyYeHUs npenapatoB CTyAeHTbl UCNONb3YT
yBenuuuTenbHble nynbl (pyyHble, OMHOKYNSIPHbIE) N MUKPOCKOMbI.

Jlynbl patoT oTHocuTenbHO Hebonblioe ysenuveHne (ot 0,6 oo 7 pa3) wu
MCMonb3yTCca Ang npeasBapuTenbHOro MnpocMoTpa  MUKpoMpenapatoB, U3yYeHus
AOCTaTOMHO KPYMHbIX OOBLEKTOB, MakponpenapaToB, a Takke Ans HabniogeHus 3a
XMBbIMM OBBbEKTaMW.

BuHOKynapHas nyna uMMeeT CTaHWHYy C NpeaMeTHbIM CTOSMIMKOM, B KOTOPbIV
BMOHTMPOBaHO NoBopayMBatoLeecs 3epkano. Ha cneumansHoOM WTaHre K NnpegMeTHOMY
CTONUKY Kpenutcsa onTuyeckasi ronoska. ONTUYECKYIO FOIOBKY MOXHO nepemMelatb Mo
LWUTaHre 1 3aKpennaTb NPy NOMOLLU BUHTA B HY>XXHOM MOSTOXEHNN.

Ha kopnyce ONTMYEeCKOW rofloBKM CBEPXY HaxogAaTCcs ABE OKyNspHble TpyOku, B
KOTOpble BCTaBMSAOTCA CMEHHbIe OKynspbl. B HWXXHEN, HanpaBneHHON K 06bekTy Yyactu
ONTUYECKOW rONOBKM MMEETCS NNH3A, BbINOMHSALWAN PyHKUMIO 06beKkTnBa.

Mo 6okam koprnyca CUMMETPUYHO pacnosioxeHbl ABa 6apabaHa - nepekntoyarenm
KpaTHOCTU yBenuyeHus. Ha Hux HaHeceHbl MeTkm oT 0,6 JO 7, 4TO COOTBETCTBYET
yBenuyeHuto obbekTBa. Hwxe nepekntovartens KpaTHOCTUM YBEMUYEHUS HaxogaTcs
PYyYKM OOKYCUPOBKM OUHOKYNSApHOW nynbl. HaBogka Ha pe3KOCTb OCYLLUECTBNSAETCA
NoAbEMOM WS OMyCKaHMEM BCEW OMTUYECKOW FOfIOBKM MPuU BpaLLEHUN 3TUX py4deK.

N3yyeHne npenapatoB nog GUHOKYNAPOM BO3MOXHO Kak B NPOXoAsLLeM, Tak U B
OTpaxXeHHOM cBeTe. B 3aBucMmocTn OT BbIOpaHHOrO pexuma ycTaHaBnMBaEeTCs
ocBelleHne obbekTa: CHM3Y (And aHanmsa npenapaToB B MNPOXOAsLeM CBeTe) unu
ceepxy (ana HabnwogeHun B nagawowem cBete. VHTEHCUMBHOCTb  OCBeLleHUs
perynupyeTca peoctatoM Ha TpaHccopmMaTope ocBeTUTeNs (pUCyHoK 1).

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuuU o opuauHany, xpaHawemycsi 8 1C Konnedx
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1 - okynsapsbl; 2 - BUHOKYNsipHast Hacagka; 3 - PeBOSibBEPHOE YCTPOUCTBO; 4 -
00beKkTUB; 5 - NpeaMETHbIN CTONKUK; 6 - KOHAEHCOP; 7 - 3epkano; 8 — pykosTka
nepemMeLLeHnst KpOHLITEeNHa KoHAEHcopa; 9 - pyKoATKa TOHKoW dhokycmpoBku; 10 -
pykosiTka rpybon dokycnpoBkmu; 11 — TyBycogepkartenb; 12 - BUHT 415 KpenneHus
Hacagkm

PucyHok 1 - Mukpockon ¢ GUHOKYNSIpHOM HacaZKou U 3epKasrioM B Ka4yecTBe
ocBeTUTens

Mukpockonbl gatoT 6onbllee yBenuiyeHue, CtTaHaapTHO Ans y4ebHoro npouecca
— o1 56—120 pa3 npu manom ysennyeHun, 320—600 — npu 60nbLLIOM yBENUYEHUN.

MUWKpOCKON COCTOUT M3 CTaHWHblI C MPegMETHbIM CTOMMKOM AN npenapaTos,
KOHAEHCOPOM U OCBeTUTENeM, a Takke Tybyca, B KOTOPOM CMOHTMpOBaHa onTu4eckas
cuctema mukpockona (puc. 1). MNepemeweHnem Tybyca OTHOCUTENBHO CTaHWHbLI NPU
MOMOLLM MaKpo- M MWUKPOBUHTOB MOXHO C(POKYCMpPOBaTb OMTUYECKYID CUCTEMY
MMKPOCKOMa Ha OOBbEKT M NONy4YnTb Ero YETKOE U300paxkeHue.

OnTunyeckas cucteMa MMUKPOCKONA BKIOYAeT OObEKTUBLI, BBMHYMBAKOLLMECS B
peBOfbBEPHYIO Hacaaky (Typenb), KoTopasi pacnofioXeHa Hag npegMeTHbIM CTONTMKOM
Ha HUXHEM KOHLe Tybyca.

Ha nabopaTopHbIX 3aHATUAX MCNOMb3ylT [Ba OObekTUBa: BOCbMUKPATHbIV
(manoe yBenuyeHne — x8) n copokakpaTHbli (bonblwoe yBenuyeHne — x40). Ons
n3yyeHns Hambonee MenkKMX XMBOTHbIX WCNOMb3YHT Takke OeBAHOCTOKPATHbIN
NMMepPCUOHHBIN 06bekTuB (x90). B aToM cnyyae Heobxoanmo NpUMeHNATbL cneunansHoe
MMMEPCUOHHOE Macro, Kamnnsi KOTOpOoro MnomMeLlaeTcsl CBepXy Ha MOKPOBHOE CTEeKIo
npenapara Ans Norpy>xeHns B Hee NH3bl 0ObEeKTUBA.

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU o opuauHany, xpaHawemycsi 8 1C Konnedx
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Okynsip pacnonoXxeH C NPOTMBOMOMOXHOW CTOPOHbI TybByca. [Mpn uM3yyeHun
npenapaTtoB MOXHO MOMb30BaTbCA OKyNnspamu, AalowuMy pasfivMyHoe YBennyeHue.
O6bI4HO NCMONb3YITCA CEMU- UNN AECATUKPATHbBIE, pexe NATHaAuaTUKpPaTHbIE OKYNSApPbI.

K cTaHnHe nog npeaMeTHbIM CTOSIMKOM MOABUXHO KPEenuTCA KOHAEHCOP, a HMXe
ero - ocsetuternb unu 3epkano. CBeT OT UCTOYHMKA HanpaBnAeTCA Ha TOT Yy4YacToOK
npenaparta, Ha KOTopbl HaBedeH obbekTuB. NepemelLas KOHOEHCOP BBEPX WUMWN BHUS,
cnegyeTt coKycupoBaTb YETKOe n3obpaxkeHne CBETOBOro nyyka (MCTOYHMKa cBeTa) B
none 3peHust Mukpockona. KoHgeHcop cHabxeH auadparmon, ynpasnsemMomn
HeboMbWMM  pblY4aXKOM. M3MeHas  wupuvHy  OTBepCcTus  auvadparMbl, MOXHO
perynupoBaTtb ApKOCTb OCBELLEHNS.

CHM3y K KOHOEHCOopY NpUKpenneH NOABWXHbLIN AepXaTesnb 4S5 KpYriioro MaTtoBoro
ctekna. OHO OObIYHO Mcnonb3yeTca ANs CO30aHUs PaBHOMEPHOrO OCBELLEHUSA Mnonsg
3peHns MMKpockona npu pabote ¢ ManbiM yBenudeHnem. Ha 3aHAaTuAx nydwe Bcero
MCNONb30BaTb ONTUKY CO BCTPOEHHBIM OCBETUTENEM

Mpn XxpaHeHun MUKpOCKONa e€ero BOCbMUKPaTHbLIN OObLEKTUB A0/MKeH ObITb
YCTaHOBIIEH MPOTUB NPEAMETHOrO CTONMMKa Ha paccTosAHUN okono 1 cM. VIMeHHO B 3TOM
nonoXxeHun (Manoe yBennyeHne) Hy>KHO Ha4nHaTb MUKPOCKOMMPOBAHUE.

Ha npegMeTHbIN CTOSMMK NoMeLLaeTcs u3ydaemMblin npenapat NOKPOBHbLIM CTEKIIOM
BBepx. O6beKT Ha npenaparte OOSMKEH HaXOAUTLCA B LEHTpanbHOM 4YacTu CTonuka —
Tam, rge NpoXoauT CBETOBOM Jyd OT ocBeTuTens. ocne aToro npy NOMoLLU MakpoBMHTA
MMUKPOCKOM (POKyCMpYyeTCA Ha 0ObEKTE 40 NONYYEHUST YETKOrO N306paxkeHus.

Mepexogq Ha 6Gornbllee yBenMyeHMe OCYLLECTBASETCA MNOBOPOTOM Typenu
00BbEKTUBOB 0 TOr0O MOMEHTA, Korda HYXHbI OObEKTUB He BCTAHET BEpPTUKaNbHO Hafg,
npenapaTtoMm C XapakTepHbiM LenykoM. POKYyCHOe pacCTOosHME COpPOKaKpaTHOro
obbekTuBa O4YeHb Mano - BCEro oKosio munnumetpa. [loatomy npu pabote C Takmm
OObEKTMBOM  Hemnb3d  MNOMb30BaTbCA  MaKpOBMHTOM. ®DOKyCcMpoOBKa MMUKpoOcKona
NPON3BOANTCS TOSMLKO NPU NMOMOLLIN MUKPOBUHTA.

Cnepyet yuntbiBaTh, YTO npu paboTte ¢ GoNbLIMMK YBENNUYEHUAMU MUKPOCKONa
4yeTKoe un3obpaxkeHne [ocTUraeTcss He no Bcew Tonuwe npenapata. [Ons MNonHOTHI
nccnegoBaHusa obbekta HeobxoauMo nNpocMaTpmeaTb nNpenapat, POKyCUpys MUKPOCKON
Ha pasHbIX YPOBHSIX, TO €CTb U3y4ada npenapaT B nocrnegoBaTefibHbIX NIIOCKOCTSAX. JTO
AOCTUraeTcs MeasieHHbIM BpalleHneM MUKPOBMHTA Briepea 1 Ha3ag npnbnmsnTensHO Ha
non-obopota. Taknm obpasoM MOXHO NONYYUTb MHPOPMALMIO O CTpoeHUn obbekTa Mo
BCEW ero TorLie.

lMocne OKoH4YaHWA paboTbl C  MCMNonb3oBaHMeM BonbLIOro  yBENMYeHUs
MUKpOCKona HeobxoaMMo npu NOMOLLKM Typenn CHOBa YCTaHOBUTb Marioe yBenuieHue.
TonbKo Tenepb MOXHO CHATbL Npenapar ¢ NPegMETHOro CToNnukKa.

Mpu paboTte ¢ MMKPOCKONOM crieqyeT NpuyyYaTbCst CMOTPETb B MUKPOCKON fEBbIM
rmasom, He 3aKpbiBas NpaBbli; 3TO NO3BOMSET, paccMaTpuBas npenapat, 0OGHOBPEMEHHO
€ro 3apu1coBbIBaTb.

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuuU o opuauHany, xpaHawemycsi 8 1C Konnedx
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Tema 1.2. Napa3utuyeckmne npocrtenime HagTuna Anukomnnekca. Tema 1.3.
UHdy3opumn

NABOPATOPHOE 3AHATMENe 1. CBOBOAHOXWBYLWIME XIYTUKOHOCLbI,
NAPA3SUTUYECKUE NMPOCTEULLUE U3 TPYIIMNbl CNOPOBUKOB

Llenb pa6oTbl: M3y4ntb OCOOEHHOCTM CTPOEHUS WU KMU3HEHHbIX LMKIOB
CBOOOAHOXMBYLLUMX (POPM  KTYTUKOHOCLEB, MapasUTUYEeCKMX OPM MNPOCTENLLINX
)XMBOTHbIX.

Martepmuanbl u oGopyaoBaHue: MOCTOSAHHbIE MUKPOMpenapaTbl 3BrfieHbl 3eneHOMN,
BOMbBOKCA, rperapuHbl, KOKUNOWW; YUCTble KyNbTypbl 3BrMAeHbl 3ef1eHON U BOSIbBOKCA,;
MUKPOCKOMbI, NUNETKN, NpeaMeTHble M MOKPOBHblIE CTekrna, npenapoBasibHble WUribl,
HOXHMUbI, BaTa, candgeTkn, pacTBop Woda, MNONOCKM unbTpoBanbHON 6ymaru;
MynbTUMeannHas npeseHTaumnsa «>KryTMkoHocubl», « Tun ANMKOMIMNEKChI», NPaKTUKYMbI.

NocnepoBaTenbLHOCTb BbINOMIHEHUS PaboOThI:
3apanue 1. OTpsag 3srneHoBble — Euglenida. OBsrneHa 3enéxas (Euglena viridis).
1) MpuroToBbLTE BPEMEHHBIV MUKPONPENnapaT XXMBOW KyfbTypbl NpocTenwmnx. Kanensky ¢
KyNbTYpOW 3BrIeHbl MOMEeCTUTE Ha NpeaMeTHOe CTeknno. B Hee e nonoxuTte HeCKONbKO
BOJIOKOH BaTbl U1 OCTOPOXXHO HaKpONTE NMOKPOBHbLIM CTEKIOM.
2) Hangnte B Kanne KynbTypbl 3BrNeHy 3enéHyto. NoHabnoganTte 3a ee ABMKEHUAMU U
paboTton xrytuka. Ona Toro 4tobbl YBUAETb XIYTUK, HY)XHO M3MEHUTb HanpasrieHue
CBETOBOro ny4yka Tak, YToObl CBET NPOXOANN NOA HEBOMbLIMM YrIOM K ONTUYECKON OCK
MUKpOCKoNa (MeHSAS NOonoXeHne 3epkarna unv BCTPOEHHOIO NCTOYHMKA OCBELLEHNS) UK
KanHyTb cnabbiM pacTBOPOM noaa.
3) OnuwKnTe ABMXEHUS XIyTUKa.
4) 3atem yganuTe n3bbITOK BOAbl C NpenapaTta npu nomowm dpunbTpoBasnbHon bymaru
[0 Takoro COCTOSIHUA, 4YTOObl 3BrfNeHbl 3ameanunu cesoe [ABwkeHue. [locne aToro
nepeseguTe MUKPOCKON Ha Gonbwoe ysenunyeHue (x40) n usyuynte getanu CTPOeEHUs
KNeTKu.

4) PaccmoTpuTe roToBbIN MUKpONpenapaT 3BrieHbl 3eNeHON.

5) ObpaTute BHMMaHME Ha MPU3HAKNM PACTEHUA N KXUBOTHbIX B CTPOEHWUU 3BITEHbI
3enNEHOMN.

6) BbINONHMTE PUCYHOK C NOANNCAMM
3apanue 2. KonoHunarnbHbI€ XryTUKOHOCLbI Ha npumepe Bonbeokca (Volvox sp.).

1) MNpurotoBbTE BPEMEHHLIN MUKpOMpenapaTt XMBOW KyrnbTypbl nNpocTtenwmnx. Kannto
BOAbl C KOFIOHWEWN BOSNIbBOKCA NOMECTUTE Ha NpeMeTHOEe CTEKIO.

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuuU o opuauHany, xpaHawemycsi 8 1C Konnedx
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2) PaccmoTpuTe noAa ManbiM yBenuM4YeHMeM MUKPOCKONa BHELWHWA BUA KOMOHUM
BonbBokca. ObpaTute BHMMaHWe Ha OpMy KOMoHUW. HenoBpexAeHHble KOSIOHUK
BONIbBOKCOB MMET NpaBuribHYIO cpepryeckyto opmy
3) Hangute maTepuHCKYHO KOMMOHWIO U PacrornoXeHHble BHYTPU Hee JOYEPHNE KONTOHUMN.
4) Mpun Gonbwom ysenuyeHun (x40) MuKpockona paccMOTPUTE KOMOHUM C KNeTKamu
pasHbiXx TUNOB. Pa3smepbl KOMOHUW OYEeHb CUIbHO BapbUPYOT B 3aBUCMMOCTU OT
Bo3pacta. Y MONnogblX MEeriKUX KONOHWA KIeTKM pacrnonaralTcsd KOMMAKTHO W
paccTosiHue Mexay HUMK o4eHb HebornbLUoe, ¥ Boree cTapbiX 3K3EMMNISAPOB PacCTosiHUE
MeXay KneTkamun 3ameTHO yBenu4MBaeTcs.
5) PaccmoTpute MukponpenapaT BOfbBOKCA.
6) BbinonHWTE PUCYHOK C NoAnNMCAMMU

3apaHue 3. MNMapasntudeckune cnopoBukn. perapuHbl (Gregarinidae).

1) PaccmoTpuTe rotoBbIn MUKpoOMNpenapar rperapuHbl.

2) Hangute gBa otgena Tena rperapuHbl: nepeHui KOPOTKUA - NpoToMepuT n bonee
OJIMHHBIN OENTOMEPUT N A4P0.

3) 3apucynTe rperapuny. CaenanTte COOTBETCTBYOLME 0O03HAYEHUS U 3anncu.

3apanue 4. lNapasutndeckme cnoposukn. Kokunanu.

1) PaccmoTpuTe rotoBbIn MUKponpenapaTt ¢ pa3BuBaroLLMMNCS KOKUUAUSMUA.

2) 3apucynte kokunguin. CoenanTte cooTBeTCTBYOLWME 0603HAYEHUSA N 3anUCK.
KoHTponbHble BONpPOCHI

1. OxapakTepusymnte CTPOEHNE W KU3HEHHbIN LMK 3BITEHbI.

2. [Moyemy BONbBOKC — KONTOHManbHbIA MHaAnBnayym? OxapakTepusymnTe XXU3HEHHbIN
LIMKIT BOSMbBOKCA.

3. OnuwmnTe CTpoeHne ramoHTa rperapuHbl. Yto Takoe cuanrmmn?

4. KTo Takme cnopo3ounT, TPOGOHT, raMOHT, CU3UTUIA UX PYHKLUU B XKU3HEHHOM LINKIIE
CMOPOBMKOB?

5. Kakon Tun >XW3HEHHOro uukna y npegcrasutenen Apicomplexa? KpaTtko

oxapaKkTepuayiTe aTanbl «Tpuaabl Sporozoax.

6. KakoBo aKOnornyeckoe v npakTMyeckoe 3HadeHne n3y4yeHHbIX CBOGOAHOXUBYLLINX
1 NapasnTUYECKUX NPOCTENLLNX?

7. B yem oTnnume XryTMKOHOCLIEB OT CMOPOBUKOB?
HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuuU o opuauHany, xpaHawemycsi 8 1C Konnedx
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8. KakoBa POJ1b BOJIbBOKCOBbLIX U 3BIT1IE€HOBbLIX B NMpUpoae n >X1U3Hu yenoBeka?

Tema 1.4. CapkoaoBbIW TUN OpraHu3auun npocrenumnx (ameodnl)

NABOPATOPHOE 3AHATUE Ne 2. UHOY30PUN N CAPKOOOBbIE NPOCTEULLUE

Lenb paboTbl: M3yunTb CTPOEHWE, 3KOMOruK, pasMHOXEHME Ha npumepe
NHpy3opuin n ameb Tpex rpynn.

Martepmuan n obopyaoBaHue: KynbTypa M3 XMBbIX MHDY30pnin 1 amed; NOCTOSHHbIE
MUKponpenapatbl MHY30pun 1 amed pasHbIX BUAOB; MUKPOCKOMbI, NPeaMETHbIE U
NMOKPOBHbIE CTeKra, NMNeTKW, BaTa, unbTpoBanbHas bymara, conb, YKCycHasi KUCIOoTa,
nod, KapMuH, METUIEHOBbIN 3efieHbln;  MyNnbTUMeaunHas npeseHTauus «Twun
WHy3opum», «Tun CapkogoBble», MPaKTUKYMbI.

NMocnepnoBaTenbHOCTH BbINOSIHEHUA PaboThI:
Tun nHpysopun

3apaHue 1. PaBHopecHu4YHble WHpYy30opun. WHy3opua-Tydenbka (Paramecium
caudatum).

1) NpuroToBbTE BPpEMEHHLIN MUKpONpenapaT XXMBOMW KyNbTypbl UHAY30pUNA.
2) MNopg manbiM yBENMYEHMEM MUKPOCKOMNA NoHabnogante ABMXEHNE NHAY30PUNA.

3) 3amegnute ABMXEHUE UHAY30PUn BONIOKHAMM BaTbl M PACCMOTPUTE €ro MEXaHU3M.
Habniogate «paboTy» pecHWYEeK MOXHO Ha OOMbLUOM YBENUYEHUM MUKpocKona - Mo
KOHTYpPY KNeTK/M 3aMeTHO nerkoe mepuaHue.

4) Ypanute M3nuUWKM BOAbl M3 NOA MOKPOBHOMO CTEKNa MOMOCKOM PUIbTPOBaNbHON
bymarn. O6e3aBMXMB WHPY30puO, u3ydnte paboTy pecHUYHOro annapata W
COKpaTUTENbHbIX BaKyonemn (Bakyonu nynbCUpPYOT ¢ YacTtoTon 1-3 pasa B MUHYTY).

5) TllokopMuTe WHAQY30PUA KapMUHOM W paccMoTpuTe npouecc obpasoBaHus
nuweBapuTenbHbiXx  Bakyonen. B aTtom cnyvyae nuvweBapuTenbHble  BaKyonn
OKpaLUMBaKOTCH B YEpHbIM LBET U OYEeHb KOHTPACTHO BbIOENSTCA Ha POHE CBETNO-
cepou uuTonnasmel.

6) MNoHabnogarite MaccoBoe BbICTPENUBAHME TPUXOLMCT. [N 9TOro Ha npegmMeTHoe
CTEKII0 HEenocpencTBEHHO PSiAOM C MOKPOBHBLIM C MOMOLLBI NMUNETKM HAHOCAT Kanko
pacTBopa KpacuTensi MeTUIEHOBOro 3eneHoro ¢ 4obaBneHmeM YKCyCHOW KUCIOTbI Unn
noga. Kanno oCTOpOXHO MOABOAAT K MOKPOBHOMY CTEKNy Tak, YToObl KpacuTenb cam
cTan nogTekatb NoA Hero. YTobbl yCKOPUTbL 3TOT NPOLLECC, C MPOTUBOMNOSIOXXHON CTOPOHDI
MOKPOBHOrO CTEKMa K ero Kpart MOXHO MPUNOXUTb NOnocky dunbTpoBanbHon dymaru.
YkcycHasa kucrnota mnu nog ObicTpo ybuBaroT UHAY30pun, HO nepen rmbenblo OHU
00bIYHO ycneBalT BbIOPOCUTL HECKONbKO MOLLHBLIX MYYKOB HUTEW TPUXOLIUCT.
MeTuneHoBas 3eneHb Npu 3TOM OKpaLUMBAET SA4pa B 3eeHbIN LBET.

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
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7) MpoBeguTe onbiThl MO PeakUnn Ha pasnuyHble XMMUYECKME pasapaxuTenm (YyKCycHas
kucnoTa, conb). PesynbTaT 3anuwunTe.

8) PaccmoTpuTe rotoBbi MUKponpenapaTt uHgysopun. Bo Bpems paboTbl He06xoaumo
ncnonb3oBaTh Kak Manoe (x8), Tak n 6onbLuoe (x40) yBenmyeHMs MUKpOCKoNa.

9) N3yunte cTpoeHne nHgy3opum n 3apucynte B TeTpagm nHysopmto ¢ 0603Ha4YeHNAMM
N NOSICHEHNSIMN

3apaHue 2. Mapasntudeckasa KpyrrnopecHuYHasa nHgysopua tpuxogmHa (Trichodina).

1) Ha nocTosiHHbIX MWKponpenapaTax WUcronb3yss Manoe M 6Gonbluoe yBenuyeHue
MWKpOCKONa, pacCMOTpUTE U U3y4nTe obLLee CTPOEHNE TPUXOAMHBI.

2) Hangute OCHOBHbIE OTNIMYMSA B CTPOEHNN MHAPY30pUN TydENBbKM U TPUXOLMHDI.
3) BbinonHuTe B TEeTpaan pUCyHOK C NOAMUCAMMU.

3agaHme 3. [lapasutnyeckass paBHOPECHWYHAs  UHAY30pUA  UXTUODTUPUYC
(Ichtyophthirius multifiliis).

1) PaccmoTpute MuKponpenapaTtbl COCKOOOB KOXHOrO MOKpOBa pblb, 3apaeHHbIX
NHpy30pmnen NXTMOPTUPMYC NPU Manom 1 60NbLLIOM YBENNYEHUN MUKPOCKONA.

2) Nayunte coopmy Tena n BHyTPEHHEE CTPOEHME.
3) icnonb3yst pUCYHOK, N3YYnTE XKU3HEHHbIN LMKN nxTnodtnpuyca.
4) 3apucynte obwmi B1a MHAY30pumn nxTmodpTmpuyc.

3apaHue 4. 3anonHute Tabnuuy 2.1, ncnonb3dyst MmaTepuanbl NabopaTopHOro 3aHATUSA K
[AOMNOSNTHUTENBHOW NUTEpaTypb.

Tabnuua 2.1 - HekoTopble akonorn4yeckne 0cCo6eHHOCTM MHy3opun

Buabl nHopysopumn O6pas xun3Hu Cnocobbl nuTaHusg
NHy3opusa Tydenbka
CyBoWika
CTunoHmxus
CykTopus
OuaonHnn
TpuxoguHa
NxTndptnpumyc
XunogoHenna

Twun CapkogoBble

3apaHue 5. NpecHoBogHble amebbl. [onasa ameba (Amoeba proteus)

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
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1) MNpuroToBbTE BPEMEHHbIN MUKpPONPenapaT XUBOW KynbTypbl aMebbl 06bIKHOBEHHOM
UNU nNpoTen: Ha npegMeTHOe CTEKNO HaHOCUTE C MOMOLLLIO MUMNETKU KanersibKy
KynbTypanbHOW XNOKOCTKN, coaepxallen amed, n HakponTe NOKPOBHBIM CTEKITOM.

2) Hangute B kanne KynbTypbl NpecHoBOAHY0 ameby npoTen. Ha manom yBenvyeHum
MUKpockona (x8) noHabntoganTte 3a ABUMXEHNEM aMeDbI.

3) Ha 6onbLuom (x40) yBennyYeHnn MMKpoCcKona paccMoTpuUTe AeTanu CTPOEHUS KNeTKN
amebbl Ha NOCTOSAHHBIX MUKpOMNpenapaTax.

4) BbinonHuTe B TeTpagn PUCYHOK ronion amebbl ¢ NoaAnMcAMM N NOSICHEHUSMU

3apaHue 6. lNpecHoBoaHble pakoBUHHbIE amebbl. Apuenna (Arcella) n guddnorus
(Difflugia).

1) MNpuroToBbTE BPEMEHHBLIN MUKpOMNpenapaT XUBOW KyNbTypbl PaKOBUHHbLIX aMeb.
2) Hangute B kanne KynbTypbl apuenny n guddnornio.

3) Ha manom yBenuyeHMn Mukpockona (x8) paccMoTpuTe KX BHELLHEE CTPOEHME,
dopMbl pakoBuH. CpaBHUTE CBOM HABMOAEHNSI C PUCYHKOM.

KoHTponbHble Bonpochbl
1. KakoBbl 0COBEHHOCTN ABUXEHUS NHY30pUIA?
2. MNo4veMy UHY30pUN CHNTAKOTCHA BbICOKOCMELMANM3MPOBAHHBIMN OQHOKNETOYHbIMUN?
3. KakoBbl oyHKLMN MakpOHyKrneyca n MUKPOHyKneyca?
4. Yem obycnosrieHa NOCTOSAHHaA hopmMa Tena nHGy3opun?
5. Kaknmu cnocobamm pasmHoxaeTcs nHysopus Tydenska?
6. Nepeuncnure BUAbI NApasUTUYECKNX MHAY30PUNA.
7. Kak Ha3bIBalOTCA OpraHbl NepeaBmKeHNsa CapKo4OBbIX MPOCTENLLNX?
8. Kak nutaetca ameba npoten?
9. KakoBbl OTNMYNTENBHLIE OCOBEHHOCTU PaKOBUHHBLIX ameb?

10. 3Ha4YeHMe NHDY30pUIA U CapKoOOBbIX B NMPMPOAE M KU3HU YenoBeKa.

Tema 2. uapCTBO MHOrokneTo4Hble, nogauapcTBO NPUMUTUBHbIE MHOIOKNeTo4YHbIE

NTABOPATOPHOE 3AHATUE Ne 3. MpMMUTUBHbIE MHOTOKIIEeTOYHbIE XXKUBOTHbIE:
ryokum

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
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Uenb paGOTbI: NM3y4nTb BHELWLIHEE N BHYTPEHHEE CTpOEeHune Fy6OK KakK NMPUMUTUBHbLIX
MHOTOKIEeTOYHbIX.

MaTtepuanbl u ob6opynoBaHue: BnaxHble (UKCMPOBaHHbIE Makponpenapartbl
KpeMHeporoBbiX rybok, npecHoBogHoM rybku 6agarn, BbICYLWIEHHbIE  CKEneThbl
KPEMHEPOroBbIX, POroBbIX W CTEKNSAHHbIX ryboK, MuKponpenapaTbl CKeneTHbIX
9N1IEMEHTOB, MOCTOSAHHbIE HEOKpaLLUEHHble MUKponpenapaTtbl remMmyn («3uMyoLmx
noyek») rybok, remmynbl ryoku 6agsirm, MMUKPOCKOMbI, Py4YHble Nynbl, CTEKMNAHHbIE
nano4ku, NnpenaposarnbHble UMMbl, NTMNETKN, MapneBble candeTkn, ManeHbkne HOXHULbI,
yawku [lleTpn, npeameTHble W MOKPOBHblE CTekra, CTakaH4YMKM C YUCTOW BOLOW,
XrnornkoBas BaTta, MynbTuMeauinHas npeseHTaums «Tun N'ybkm», NpakTUKyMbi.

NMocnepoBaTenbHOCTL BbIMOSIHEHUA PaboThbl

3apaHue 1. Ha makpockonuyeckux npenapatax u maTepuanax npes3eHTaumm oueHuTe
dopMy 1 pasmepbl TeNa M3BECTKOBbIX, KPEMHEPOTOBbIX, POrOBbIX U CTEKMSIHHBLIX IYOOK.

3agaHue 2. PaccmoTpuTe MakponpenapaTbl KOMOHWManbHbIX KPEMHEPOroBbIX ry6bok.
3apucynTe BHeLLUHee CTpoeHMe rybok ¢ 0603Ha4YEHNAMMU.

3apaHue 3. [lonb3ysiCb pPUCYHKOM W MaTepuanamu npes3eHTaumm, uayyute
Mopdbonorndeckue TUnbl CTPoeHust rybok, pacnosioXXeHne n CTpoeHme TKaHOMAOB Tena
rybokK, NX KNeTOYHbIN cocTaB. Hangute otnnuma mexagy acKoOHOM, CUKOHOM U NENKOHOM.
O6paTtuTte BHUMaHWe Ha ux popmbl. CaenanTte KOHCMNEKT NOAPUCYHOUYHbIX MOACHEHUMN.

3apaHue 4. Ha npumepe uenbHOM rybkum 6Gagsarm npy NOMOLWM PYYHOM  Mynbl
paccmoTpute ¢opMy Tena, OCKySoM, MOAOLWBY, BbICTYMNalOWME HapPYXy ChUKYIb
aepmanbHoro ckeneta. Obpatute BHMMaHME Ha pa3bpocaHHbIE MO MOBEPXHOCTM MOPbI.

3apaHue 5. o pesynbTatam npocMoTpa npenapaTos, paboTbl C KOHCNEKTOM NEKLMIA 1
yyebHukom (Hdayga, T. A. 3oonornsa 6ecno3BoHOYHLIX @ y4ebHoe nocobue / T. A. [layaa,
A.T. Kowaes. — 3-e uspg., crep. — Cankr-lNeTtepbypr : JlaHb, 2022. — ISBN 978-5-8114-
1707-0. — TeKCT : 9NeKTPOHHbIN // JlaHb : aNeKTpoHHO-6nbnmnoteyHas cuctema. — URL:
https://e.lanbook.com/book/211739 — C. 43-48.) 3anonHuTte Tabnuuy 3.1.

Tabnuua 3.1 — XapaktepHble 4yepTbl TMna N'yoku

Mpu3Hakm XapakTepHble 4epTbl

CtpoeHue Tena

XUMMYyecknum cocTtaB cKkerneTa

dopma cnukyn

Tunbl BOOOHOCHbLIX CUCTEM

Cnocob nutaHuga

Cnocobbl pa3MHOXeHUS

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
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Mpr3Hakn NPUMUTUBHBIX

MHOMOKNETOYHbIX

3HayeHne

KoHTponbHble BOMpoOChHI

1. Knaccudmkaumsa ryook.
2. [ariTe xapakTepucTuky TUNoB CTPOEHUst rybok
3. KakoBo akonornyeckoe n npaktmdeckoe 3HadeHmne rybok pasHbix rpynn?
4. Kak pasmHoxatotcs ryokun?
5. Moyemy npecHoBOAHblE TyOkM B GOMbLUMHCTBE CryyYaeB OKpalLeHbl B 3eSEHbIN
uBeT?
6. [Moyemy remmysbl NPECHOBOAHbLIX N'YOOK Ha AHEe BOAOEMOB 3MMOW He norndaroT?

Tema 3. U,apCTBO MHOTIOKIeTo4Hble, noaAuapCcTBO HaCcTOosALWLMNe MHOIOKI1eToO4Hble
XUBOTHbIe, HAATUN UerneHTepnyecKkne XMBoTHble, TUN CTpeKakoLwiune

NNABOPATOPHOE 3AHATUE Ne 4. Ctpekarowme: OCHOBHbIe NpeacTaBUTENU,
CTpOEeHue, IKONOorns, XXM3HeHHbIe LUUKNbl

Llenb paboTbl: n3yyeHne aHaToMo-MOpPOonornyecknx ocobeHHoCTeN LeneHTepuyeckmx
XMBOTHbIX Ha NpuMepe NonunoB U Meay3 rMaopouaHbIX, CUMOMAHBLIX U KyOOMAHbLIX
KHUOapuin, KopannoBbIX MNOMMMNOB.

MaTtepnanbl u ob6opyaoBaHMe: BnaxHble (UKCMPOBaHHbLIE Makponpenaparbl
NpecHOBOAHOM MAapbl U cundongHon Menysbl B Yawkax etpu ¢ Bogon, B TOM 4vucne
pasgaTtoyHbI MaTepuan Meay3bl aypenuu ans ee npenapupoBaHuUsl; MNOCTOSIHHbIE
OKpalLEHHble MUKponpenapaTtbl MONEepPeYHoro M MPOAONbHOrO cpes3a Tena ruapsl,
Y4acTKOB KOMOHUW CUAAYMX TUOPOMAHLIX MOMMMOB PasHbIX [Pynmn, MENKUX Meay3
aypenus; KOnnekuusi KopasnsioBbiX MOMAWMOB; OKpalleHHble TOoTallbHble npenapartbl
meay3bl Obelia; MuKpockonbl, py4YHble Nynbl, CTEKMSHHbIE Nanodkn, 4awku [leTpw,
npenapoBarsnbHble UrMbl, NPEOMETHbLIE N MOKPOBHbIE CTEKNA, MUMNETKU; MyNbTUMELUAHASA
npeseHTauunsa «Tun KHngapum», NnpakTUKyMbl.

NMocnegoBaTenbHOCTb BbINONIHEHUA PaboThbI:

3apanue 1. O6uiee cTpoeHne AByx hOpM KHUAAPUNA.
1) PaccmoTpuTe 0COBEHHOCTU CTPOEHUS ABYX MOPXONOrnyecknx opm CTpekaTerbHbIX.
BbinonHnTe pucyHOK C 0003HAYEHMAMM.

3apanue 2. Knacc N'mapongHble. [pecHOBOAHbBIV OANHOYHbIN NONUN rmapa.

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
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1) MomecTnte xmByt rmapy B 4Yawky [leTpm C¢ BogouM M paccMoTpuTe ee nofg
BUHOKYNAPOM MK ManbIM yYBENMYEeHneM MUKpPOCKONa.

2) O6paTtute BHUMaHWe Ha hopMy Tena v Lwynanew, ABUKXeHNE rmapbl.

3) Hangute poToBoOe oTBeEpCTME, Liynanbua, paclmpeHHoe Tynosuile, ctebenex,
30HY NOYKOBaHUS, YNNOLWEHHY NO4OLLBY.

4) 3apucynTe BHELUHWI BUA, r’MApbl MPECHOBOLHOMN.

3apaHue 3 . CTpoeHMe KOMoHuanbHbIX MOPCKUX MMMOPOUAHBLIX MOMWMOB Ha npumepe
o6enuun (Obelia geniculata).

1) PaccmoTpuTe BnaHble npenapartbl ¢ BeTodkamu KonoHnn Obenuun. A3yunte nx nog
BUHOKYNAPOM MW NPU Manom yBerMyYeHnn MUKpOCKona.

2) BuisiBute NMPU3HaKM cxoacrtea N OTJINYNA B CTPOEHUN obenun un HpeCHOBO,D,HOVI rmppsoil.

3apgaHue 4. CtpoeHue cumdomaHbix Meay3 Ha npumepe ywacton menysbl Aypenum
(Aurelia aurita).

1) PaccmoTtpute ywacTtyio Menysy aypenuio B vawke [leTpm Ha 4YepHOM dhoHe Mo
OMHOKYNAPHOW UK NpenapoBasibHOW NyMnown.

3apaHue 5. Knacc Kopannosbie nonunebl.

1) PaccmoTpuTte cxemy cTpoeHust AKTUHUKW. Hamaute rnoTKy, racTpanbHy MOfocCTb,
cenThbl.

2) 3apucynte NpoLonbHbIA Cpe3 akTUHUK, YKasaB AeTanu CTPOeHUs.
3apaHue 6. )KM3HEeHHble LMKIbl CTPEKaOLKX.
1) Ha npumepe rmgponaHbixX U cundOonaHbIX N3y4nTe YepeaoBaHNe NOKONEHUN.
2) PaccmoTpuTe LMK pasBUTUSA rMaponaHbIX KHUOapun.
3) PaccmoTtpute uukn passuTus CUMAOUAHbBIX KHUgapum
KoHTponbHbIe BONpocChl
1. Xapakrtepuctuka knacca 'magposomn.

2. YepTbl cxoAcTBa M pasnuymsi B CTPOEHMU, 06pase KMU3HU U pa3MHOXEHUM nonuna u
MeZay3bl, Kak (OPM CyLLLECTBOBAHUS CTPEKAKOLLMX.

3. OcoBeHHOCTN CTPOEHNSA KONTOHUI MOPCKUX MAPOUOHBIX NOMAMMOB.

4. XapakTtepucTtuka knacca CungongHolie menysbi.

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
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5. L‘|eprI cxoAcTea U pasinyimnda Mexay CLI,I/I(*)OVI,EI,HI:IMM n rmapongHbiMn Meny3amu.

6. XapaKTepI/ICTI/IKa KopaJiJioBbIX NOJINMOB.

Tema 4. HagTun ueneHTepnyeckme XXMBOTHbIE, TUM NJSTIOCKMUE YepBU

INNabopatopHoe 3aHATHME Ne 5. OcoO6eHHOCTU OpraHM3auum U LMK pa3BUTUs
NSIOCKUX YepBen

LUenb pab6oTbl: M3y4unTb OCOBEHHOCTM BHELUHEro W BHYTPEHHEro CTPOEHMS
CBOOOQHOXMBYLLMX M NapasUTUYECKNX MITOCKUX YEPBEWN.

MaTepuan n o6opyaoBaHue: NOCTOSIHHbIE MUKponpenapaTtbl UK XMUBble MOSIOYHbIE
nnaHapum B Yalkax NeTpu; NOCTOSIHHbIE MUKPONpenapaTbl UMW BMaXHble pasgaToyHble
mMaTepuarnbl Ne4eHOYHOro cocarsblumka, Obl4bero 1 CBUHOTO LIeMHS, LUMPOKOro NeHTeua,
[AaKTUMOTrMPYCOB, TMPOAAKTUIIIOCOB; MUKponpenapaTtbl repMadpoanTHBIX U 3penbixX
YIIEHUKOB LECTOZ; MWKPOCKOMbI, PyYHbIE Nynbl, MpenapoBasbHble Urmnbl, Yaluku MeTpwy,
CTEKMSAHHbIE ManoYku, MUHUETHI, NUMETKW, JIUCT 4YepHou Bymaru, Msirkasi KUCTouKa,
4YacoBOe CTekNo, unbTpoBanbHas Oymara; MynbTuMeaunHas npeseHTaumst «Tun
Mnockue Yepsu», NPaKTUKYMbI.

NMocnegoBaTenbHOCTL BbINOJIHEHUA paGOTbI

3apanue 1. Knacc PecHuyHble YyepBu. MonoyHo-6enas nnaHapusi kKak npeactaBuTenb
Knacca.

1) BbIioBUTE KUCTOYKOM M3 Yawku [NeTpn MonovyHo-6enyto nnaHapuio 1 NoMecTuTe Ha
nncT YepHon BymarM B 4acoBOE CTEKNO C HEBONbLIMM KONMYECTBOM YMCTOW BOAbI.
Paccmotpute 4epBss nog nynon. OOpatute BHMMaHME Ha XapakTep [OBWKEHUS
nnaHapun. Hangnte nepegHnn 1 3agHUn OTAenNbl Tena, rnasa, ocasaTerbHble NIonacTu.
PaccmoTpute nuwieBapuTesibHY0 CUCTEMY.

2) Ha mukponpenapate paccmMoTpuTe AeTann BHYTPEHHEro CTPOEHUs1 NraHapuu.
CpaBHMTE MX C TaKOBbIMM Ha pPUCYHKe. 3apucymnte M BHECUTE COOTBETCTBYHOLLME
0003Ha4YeHus.

3apanue 2. Knacc Cocanbuwmkn. Mopdonorns tpemarog Ha npumepe nevyeHoYHoro
cocanbLumKa.

1) PaccmoTpute BM3yanbHO, a 3aTeM C MOMOLLbIO PYYHOW NyMbl BHELLHEE CTPOEHME
Ne4YeHOYHOro cocarblUuMKa Ha BrakHOM pa3gaTtovHom matepuane. Obpatute BHUMaHmne
Ha copmy TpemaTtoapl. Onpegennte pasmepbl ee NUCTOBUAHOro Tena. PaccmoTpute
dopMy 1 pacnonoxeHne Ha Tene 4yepBs 06enx Npucocok. CpaBHUTE C PUCYHKOM.

2) MNpn Manom yBenu4yeHMm MMKpoCcKona Ha NOCTOSAHHOM MUKpornpenapaTe paccMoTpuTe
CTPOEHMEe NOKPOBOB Tena NeYeHOYHOro cocarnblunKka U BHyTPEHHNX opraHoB. CpaBHUTE
¢ puc. Hanagnte Bce 0603Ha4YEHHbIE 3NEMEHTbI CTPOEHUS.

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuuU o opuauHany, xpaHawemycsi 8 1C Konnedx




KMPK BIrAP® ®I'60Y BO «KI'MY»

MO-35 02 09-0n.04.113 300M0rsi BECMO3BOHOYHbIX |

C. 21/31

3) BbINOMHUTE PUCYHOK CTPOEHUS MULLEBAPUTENBHOM CUCTEMbI MEYEHOYHOro
cocanbLyuka ¢ noanmucamMu.

3apaHue 3. Knacc MoHoreHeTnyeckne cocarnbliMkM, MOHOrEHEM — napasuThbl
NPEeCHOBOAHbLIX N MOPCKUX BUAOB pbib.

1) Ha wMwukponpenapatax BHUMAaTENIbHO pPacCMOTpPUTE U  U3y4UTEe CTPOEHME
BO3OyauTenen rupogaktunesa u gaktunornposa pol6. Obpatnte BHMMaHWE Ha OpraHbl
NPUKPENEeHnsl, pacnofioXeHHble Ha 3agHEM KOHUe Tena (NMpuUKpenuTenbHbI OUCK C
HaboOpPOM CMOXHbIX U NPOCTbIX KPHOYLEB, KranaHoOB U NPUCOCOK) N Ha nepeHeM KoHUe
Tena (KenesucTble N gpyrue opraHbl).

2) MNonb3ysicb PUCYHKOM U3Yy4nTE BHYTPEHHEE CTPOEHNE MOHOIrEHEN
3apaHue 4. Knacc JleHTouHble yepBu. CTpoeHMe NEHTOUHbIX YEPBEN.

1) PaccmoTpute no BnaxHbIM MpenapatamM cocTaB Tena Obl4bero M CBUHOMO LIEMHS.
Mepeuncnute NpusHaKku, xapakTepHble Ans NEHTOYHbIX YEPBEN.

2) PaccmoTpuTe Ha MUKpornpenapaTtax OCOBEeHHOCTW CTPOEHWst MOKPOBOB Tena U
aHaTOMMUIO NEHTOYHbIX YepBeil. BbINOMHUTE PUCYHKM BHELUHEro CTPOEHMUS U YNeHuKa
NEHTOYHOro 4YepBs C noanucamn. Ha pucyHke 0603HaubTe CKOMeKe, LWeNKy, Teno,
cocTosiLee 13 NpornoTTua.

3) PaccmoTpuTe mukponpenapatbl ckoniekcoB (opraHoB chmkcaumm) Gbl4bero n CBUMHOro
LenmHa W LWMPOKOro neHteua. Mayumte dopmy, pasmepbl CKONEKCOB U MPUCOCOK.
CpaBHuTe ¢ puc.

3apaHue 5. )KusHeHHble LUMKNbl Napa3nTUYecknx MoCKNX YepBeNl.
1) N3yunTe no puCcyHKY CXeMy KU3HEHHOTO LiMKINa NeYeHOYHOro cocarbLuymka.

2) N3yunTe Mo PUCYHKY CXEMbl XM3HEHHbIX LMKIOB NIEHTOYHbIX YepBen Ha npumepe
CBMHOIO LIeMHS U fieHTeLa LMPOKOTO.

3) Mo pesynbTaTam NpocMoTpa npenapaToB, MaTepranoB NabopaTopHOro 3aHATUS,
paboThbl C KOHCNEKTaMM NeKUnn 3anonHmute tTabnuuy 5.1.

Tabnuua 5.1 — CpaBHUTENBHbLIA aHANU3 XXU3HEHHbIX LUKITOB NapasMTUYEeCKNX NiioCcKnx
Yepsen

OcobeHHocTHn [MeyeHOoYHbIN MoHoreHeun CsuHoOM JleHTey,
cocanbLUUK LeneHb LUMPOKUI

o

1-1
NPOMEXYTOYHbIN
XO35VH

2-n
NPOMEXYTOYHbIN
XO35IMH

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
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OkoH4aTenbHbIN
XO3AUH

Craaus,
obuTatouiasa Bo
BHeLIHen cpee
MyTb BbIXOOA
anu, n3
OKOHYaTenbHOro
X03AnHa

MMyTb 3apaxkeHus
OKOHYaTeNbHOro
X03a1Ha

KOHTpOﬂ bHbl€ BONPOCHI

1. Kakme obme 4epTbl XxapakTepHbl ANg NnpeacTaBUTeNen Tuna niiockmx
yepBen?

2. B yem ocobeHHoCTM Brmonorum cocanbLMKOB?
3. Kakoe cTpoeHue MMeKT NEHTOYHbIE YepBUn?

4. Kakve OCHOBHble CTaaun xapakTepHbl AN XU3HEHHbIX LIMKITOB JIEHTOYHbIX
YyepBen?

5. Kakune nnockue 4yepBu ABMASIOTCA NapasMTamMm YesioBeKa M XXMBOTHbIX?
6. KakoBa npodunakTnka 3apaxeHus nnockumMm 4epBsmn?
7. Kakne opraHbl hrkcaumm ecTb y NiTOCKNX YepBen?
8. Kakne Bmabl NNOCKMX YepBEN NapasnTUpyoT B pbibax?
9. [lanTe xapakTepuCTUKy Knacca PeCHUYHbIE NIOCKME YepBU.
Tema 5. HaagTun NnepBMYHONONOCTHLIE YePBU, TUMNbI KPYrfible YepBU, KONTOBPATKM,
CKpeOHum
NTABOPATOPHOE 3AHATUE Ne 6. HemaToabl, KonioBpaTku, CKpeobHu:

npeacrtaBuTenun, CtpoeHune, Xm3HeHHblie LUKIbl

Llenb paboTbl: n3ydeHne npencraBUTENEN KPyrnbiX YepBer Ha NPUMEpPEe HemaToa,
KONoBpaTOK U CKpebHen.

MaTtepnan u o6GopynoBaHue: UKCUPOBAHHbIE ackapuabl; MUKponpenapatbl
cBOOOAHOXMBYLLMX HEMATO/, NAPa3nTOB PbiG, CKPEBHEN; XnBble NonsawLmne 1 cuasyme
dopMbl  KONOBpPATOK, (PUKCUPOBAHHbIE MNMAHKTOHHbIE KOMIOBpPaTKW; NPEeAMETHble WU
MOKPOBHbLIE CTEKNa, pydHble fymnbl, NpenapoBarnbHble WUrMbl, MUNETKU, CTakaH4YMKU C

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
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yucTon Boaow, unbTpoBanbHas Gymara, MUKPOCKONbI; MyrbTUMeANMHas npe3eHTaums
«Kpyrnble 4yepBu», NPaKkTUKyMbl.

NocnepoBaTenbHOCTbL BbINOSIHEHUA PabOThI
3apaHue 1. CTpoeHune ackapuabl.
1) PaccmoTpute BHellHee CTpoeHue ackapuabl. M3yuuTte dopmy Tena, nepeaHun,
TYNOBULLHBIA U XBOCTOBOW OTAENbl. HananTte oTniMums BO BHELLHEM CTPOEHUN CaMKn OT
camua.
2) 3apucynTte BHellHee CTpoeHne ackapuabl. CaenanTte o603HavYeHus.

3apaHue 2. )KusHeHHbIN UuKn napasumtudeckon Hematoabl AHu3akuc (Anisakis simplex).

1) PaccmoTpeB pPUCYHOK, U3Yy4MTe XKU3HEHHbIN LMK aHW3akuca, napasmtupyrowero y
MOPCKMX Pbl® 1 MOMIOCKOB.

3apanue 3. Konospatku. PasHoobpasne BMAOB U OCOOEHHOCTU CTPOEHMS.
1) Ha npurotoBneHHbIX BPEMEHHbIX UM 3addUKCUPOBAHHbLIX NMpenapaTtax paccMoTpute
pa3Hble ()OpMbl KONIOBPATOK (MON3aroLwmnx, NPUKPENSOWMXCS, NNAaHKTOHHbIX). HanguTte

BUAbI, npeacTtaBrieHHble Ha PUCYHKe.

2) Ha 6GonbliOM yBENUYEHMM MUKPOCKOMNA U3y4uTe CTPOEHMe KoroBpaljaTenbHOro
annapata 1 paboTy peCHUYeK.

3) W3yunte cTpoeHuMe KONoBpaTOK MO PUCYHKY. 3apucymte cxemaTuUdeckui nnaH
CTPOEHUSA ¢ 0603HAUYEHNSMN.

3apaHue 4. CTpoeHune ckpebHen.

1) PaccmoTpuTe Ha MukponpenapaTax CTpoeHue 3H4oNapasnToB — CKpebHeN.

KoHTponbHble BONpPOCHI

1. KakoBbl 0COBEHHOCTU CTPOEHMUS N BbINOSTHAEMbIX (PYHKLMIA KOXKHO-MYCKYIIbHOMO
MeLluka HemaTtoa?

2. KakoBbl OYHKLMM BHYTPUNOSIOCTHOM XXUAKOCTU?

3. Uem oTnmyaloTCcs nULLEBapuUTENbHbIE CUCTEMbI HEMAaTOA M COCarbLLMKOB?

4. KakoBO naTtoreHHoe 3HavyeHue ackapuibl Ans Yenoseka?

5.B Kakon cuctemMe BHyTPEHHMX OpraHoB NapasnTUpyeT YenoBeveckasa ackapmuia?

6. B kakux BOOHbIX XXMBOTHbIX napasuntupyet aHu3akuc?

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
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7. PacckaxuTte XM3HEeHHbI UMKIT aHu3akuca. Kto asnsetca NPOMEXYTOYHbIM U
OKOHYaTeNlbHbIM XO3ANHOM?

8. KakoBo HasHadeHue KonoBpallaTenbHoro annapara y KonospaTok?
9. Kakne Buabl konoBpaTok Bbl 3HaeTe?

10. Kakne ocobeHHOCTM CTPOEHUSI NPUCYLLIN CKPEBHSAM?

11. KTO aBNsieTca NpOMEXYTOUYHbIM XO3MHOM CKpebHen?

12. B opraHuame Kakmx BOAHbIX XXMBOTHbIX Napa3nTUPYOT CKPeOHN?

Tema 6. Tun Konb4aTble YepBU

NTABOPATOPHOE 3AHATUE Ne 7. KonbyaTble 4YepBU: MHOIOLWETUHKOBLIE U
MasrioweTUHKOBbIE YepBU, NUABKU

Llenb pa6oTbl: N3y4nTb BHELLHEE U BHYTPEHHEE CTPOEHUE KOMNbYaTbIX YEPBEW.

MaTepI/Iaﬂbl n o6opy,u03a|-me: BNaxHble rpenapatbl MHOIMOWETUHKOBbLIX,
ManoweTUnHKOBbIX qepBeVl N  NMUABOK; MUKPOCKOMbI, YallKu I'IeTpM, NMNHLETHI,
npenapoBalibHbl€ UlTbl; NMpe3eHTaunA «Tun Konb4aTtble 4YepBu», NMPaKTUKyMbl.

MocnepoBaTenibHOCTb BbINOJIHEHUA pa60Tb| .

3apaHue 1. Knacc MHoroweTnHkoBble 4epBu (nonuxeTbl). Mopdonornyeckue
0COBEHHOCTN Hepeunabl.

1) Ha (i)I/IKCMpOBaHHOM mMaTtepuane n3ydynte cermeHTauunio Tesia Hepenabl.
2) PaCCMOTpI/ITe aetanmn CTtpoeHusa 4epBda U CpaBHUTE C PUCYHKOM.
3) BbinonHute PUCYHOK BHELUHEro CTpoeHUd Hepenabl C 0603HauYeHnsaMmn

3apaHue 2. Knacc ManoweTuHKoBblE  KOnbdaTble  4epBU  (ONUrOXeThl).
Mopdonornyeckme 0CobeHHOCTU 4OXKAEBOIO YepBS.

1) Ha BnaxHom npenapaTte Wu3yuuTe BHELLUHEE CTPOEHWEe [A0XOEeBOro uYepss
HEBOOPYXEHHbIM rrasoM. HanmamTte ronoBHOM M XBOCTOBOW OTAEenbl Tena, CNUHHYH
(BbINYKNYt0, 6ONE TEMHYHO) U BPIOLLHYIO (YNSIOWEHHYO, CBETIYH) CTOPOHBI.

2) MNoa OMHOKYNApPOM paccMOTpUTE MaCCUBHbLIA NEpeaHuin KoHel, Terna [OXOEeBOro
yepBsa. Hamgute Ha Tene 4yepBs «nosicok». PaccmoTpute OprolHYH0 CTOPOHY Tena
yepBs, HaunHas oT 14 cermeHTa 4O nosicka. Hangute Ha 14 n 15 cermMeHTax My>XCKue n
YXEeHCKMe nonosble OTBEPCTUS.

3) Cpenante pPUCYHOK CTPOEHUS OOXAEBOrO 4epBss C COOTBETCTBYHLMMMU

00603Ha4YeHnsIMN.
HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
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4) |/|3y‘-|l/ITe npouecc pa3aMHOXeHNA 00XOEBOIro 4epBA.

3apaHue 3. Knacc lMusskn. Mopdo-6rnonornyeckas xapaktepucTmka MeauuUMHCKOM
MUSIBKN.

1) lMo3HakoMbTeCb C BHELWHWM CTPOEHMEM MUABOK Ha pasgaTtoyHOM MaTtepuane
(BnaxkHble unu oMKcMpoBaHHble nNpenapaTsbl). Hanante gBe npucocku.

2) 3apucynte nnaBky 0603HaYEHUAMN.

3apaHue 4. lcnonb3ysa TeopeTUdecknin maTtepuan gaHHon nabopaTtopHou paboThl,
3anonHute Tabnuuy 7.1.

Tabnuua 7.1 — CpaBHUTENbHas XxapakTepucTMKa KnaccoB KorbyaTbIX YepBen

Knacc MHorouwieTuHkoBble | ManoleTnHKoBbIe Munasku
lMpeacraButesnb
OcHoBHaga cpefna
obutaHnsa
lMNuTanue
NokpoBbl TENa
Mapanoguu
lNonoBas cucrema
[NonocTb TENa
OpraHbl oca3aHns
IMpucocku
[bixaHne
3HayeHne

KoHTponbHble BONpoOCHI

1. KakoBbl 06LLme 4YepTbl NpeacTaBuMTeNen Tuna Konb4aTtblx YepBein?

2. B yeMm BblpaxaeTcsi CerMeHTapHOe CTPOEeHNE BHYTPEHHUX OPraHOB KOMbYaTblX
yepBen?

3. Ha kakune oCHOBHbIE Kraccbl NogpasgensieTcsa TN KonbvaTtbix YepBen?

4. Kakne npenmMyLiecTsa AatT XXMBOTHOMY OpraHbl ABMXXEHUN B hopMe napanogum?
5.Kakoe cTpoeHne MMeT MHOMOLLETUHKOBbIE KOrbYeLbl?

6.Kakoe cTpoeHne nmerT ManoLweTMHKOBbIE KONbYeLbl?

7.Kak pasamHoXatoTcs goxaeBble YepBnu?

8.Kakoe 3HauyeHne nmerT goXaAeBble YepBM B N04BOOOpa3oBaHMmn?

9. Kakne 0cobeHHOCTU B CTPOEHUN 1 0Bpase XU3HU OTNIMYAKOT NMUSBOK OT APYrnX
KOnbYaTbIX YepBen?

10. KakoBbl 0OCOBEHHOCTU Pa3MHOXEHUS U Pa3BUTUS MUSBOK?

11. Kak n gna yero 4yenoBek UCNonb3yeT MeAUUNHCKUX MUSABOK?

12. Kakoe 3Ha4eHne B akBaKynbType MMEKT KorbyaTble YepBu?

Tema 7. Tun uneHnctoHorue. Tema 7.1. O6LWwan xapakTepmucTMKa Y1€HUCTOHOIUX.
MoaTtun xabpoabiwawme. Hapgknacc pakoobpasHble: HU3LWKEe paku

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
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Na6opaTtopHoe 3aHATME Ne 8. OCOBEHHOCTU CTPOEHUA HA3LLUX
PAKOOBPA3HbIX

Llenb pa6oTbl: n3y4yntb 0COOEHHOCTN BHELLHErO CTPOEHWsI NpeAcTaBUTeNen HA3LLIMX
pakoB.

MaTepuanbi u o6opyaoBaHue: XMBble KyrnbTypbl HU3LIMX PaKoB (LLUMTEHb, AadHMS,
apTeMusi, LUMKIoM), NOCTOsIHHbIE MUKponpenapaTbl apTeMun, 4adHUK, LMKIOoNa;
npeamMeTHbIe U NMOKPOBHbIE CTEKNA, Yawku MeTpu, NuneTkun, NnpenapoBarnbHble UMbl,
NUHUETbI, nyna, ounbTpoBansHasa bymara, npobupky ¢ BOAOW; BOCK UM NNACTUMWH;
MUKPOCKONbI; Npe3eHTaumsa «Huswwme paku», NpakTUKyMbl.

MocnepoBaTenbHOCTL BbINOSTHEHUA PaboThbI:

3apaHue 1. Knacc xabpoHorue pakn. Otpsag WntHn. Ctpoenne LWLnTHS.

1) NMomecTtuTe B vawky NeTpn UKCMpOBaHHLIM NpenapaTt WUTHA. YCTaHOBUTE Marnoe
yBenuyeHne MMkpockona. Hamgute WMTHS B nosie 3peHus.

2) PaccmoTtpuTte BHelHee CTpoeHune WnTHA. OTMeTbTe hopMy Tena, Hanmyme naHumnps,
KONWYeCTBO nap Hor, nonoxeHue rnas. CpaBHUTE C PUCYHKOM.

3) 3anuwunTe cBOoM HabnaeHUs B TeTpaab.
3apaHue 2. Knacc xabpoHorue paku. OTpag ronble xabpoHormne. CTpoeHne apTeMum.

1) lMomecTute Ha npegMeTHOEe CTEeKNO  (PUKCMPOBaHHbLIA npenapaTt apTeMUMW.
HacTponTe MUKpOCKON Ha cpegHee yBenuyeHue.

2) PaccmoTpute cTpoeHue aptemun. ObpaTuTe BHUMaHWe Ha oopMy Tena apteMuu, eé
CErMEHTMPOBAHHOE CTPOEHMUE, HanNN4mne aHTEHH K xabp.

3) 3apucynTte BHelwHu BUA aptemmn. Coenante Heobxoaumble 0603HaAYEHNS.
4) O3HaKOMbTECH C XU3HEHHbLIM LIMKIOM U 3HAYEHNEM apTEMUMN.

3apaHue 3. Knacc xabpoHorue paku. OTpsag BetBuctoycble. CtpoeHne [JadHum.
1) MNonabntogante OBWXKEHME XUBbIX JaOHUN.

2) MNomecTuTe Ha NnpegMeTHOE CTEKNO C NOMOLLbI0 NUNETKN 2—3 ak3emnndpa gadHui
(ny4ywe BGpaTb MenKne aK3eMnnsApbl) U HAKPOMUTE MOKPOBHbLIM CTEKITOM.

3) Paccmotpute cTtpoeHne padHun. N3yvasi cTpoeHne gadHuu, 3aTeMHsanTe none
3peHus. CpaBHUTE C PUCYHKOM.

4) 3apucynte gadHuMo No4 Nynon n Npu ManomM yBenumiyeHmm MMKpockona.

3apaHue 4. Knacc sBecnoHorne. CtpoeHune Linknona.

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
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1) OTcaguTe nMNeTKom 13 BaHKM C KynbTypOKr LIMKIOMOB HECKOMBbKO paykoB B Npobupky
c Bogon. HabnoganTte nx gBuxXeHne, Nonb3yscb PyYHOW TyMOn.

2) 3axBatuTe NUNETKON 2—3 paykoB, MOMECTUTE UX Ha NPEeLMETHOE CTEKNO U HaKponTe
NMOKPOBHbIM. [locTapanTecb NOMECTUTb Tak, YTOObI 0ANH Obin obpaLleH CMHHON, ApYron
— OptowHoOM cTopoHOM BBepx. WMs3nuwek Boabl yganute C MOMOLLBI  MOSOCKK
unbTpoBanbHON Gymaru (Ansa orpaHMYeHnsa NOABMXKHOCTY LMKona).

3) U3yunte cTtpoeHme yukrona.

3apaHue 5. 3anonHute Tabnuuy 8.1, cpaBHMBas XapaKTEPUCTKU pPasfUYHbIX BUOOB
HU3LLNX PaKOB.

Tabnuua 8.1 — CpaBHUTENbHas XxapakTepuUcTKa HU3LLMX pakoB

XapakrepucTuka LLinTeHb ApTemus HadHus Linknon
Knacc

Otpsag

Pasmep

dopma Tena
KonnyecTtBo Hor
PakoBuHa

WnT

[bixaHne
3Ha4veHne

KoHTponbHble BONpPOCHI
1. K Kaknm knaccam OTHOCSTCA HU3LLIME paKn?
2. Kakne oCHOBHble OTpSiabl BXOAAT B COCTaB HU3LLMX PaKOB?
3. HazoBuTe OCHOBHbIX NpeacTaBUTENEN HU3LINX PAKOB.
4. Kakune opraHbl YyBCTB MMEIKOTCH Y HU3LIKMX pakoB? KakoBo nx 3HadeHue?
5. Kak ocyliecTBnsieTcst NnuTaHne y HU3LWmKX pakoB? MpuBeguTte npyuMmepbl NULLK.
6. Kakne ctagmm BKNOYAET XKU3HEHHbBIN LWKIT apTEMUN?
7. Kakoe 3Ha4yeHune B NpmMpoge UMEKOT HU3LWme pakoobpasHble?
8. KakoBo 3Ha4yeHue HM3LWnxX pakoobpasHbiX B aKBaKynsType?

Tema 10. MoaTnn TpaxenHble, KNacc HaceKkoMble

NabopaTtopHoe 3aHsaTMEe Ne 9. OCOBEHHOCTU CTPOEHUA U SBHAYEHUE
HACEKOMbIX B PbIBOBO[CTBE

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
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LUenb pa6oTbl: u3yuntb MopdodyHKUMOHANbHbIE OCOBEHHOCTM U 3HayeHue
BTOPMYHOBOAHbIX HaCEKOMbIX, 0OMTatOLWMNX B NMPECHbIX BOAOEMAX.

MaTepunanbl u o6opyaoBaHue: p1MKCUPOBaHHbIE N BNaXHble NpenapaTtbl HACeKOMbIX U
X JINYMHOK, CyXuMe KOSfeKLUMM HaceKOMbIX; fpenapoBarnbHble WMMbl, CKanbhnenwu,
MUHLETbI, Yalku MeTpu; MUKPOCKOMbI, NyMbl; NPaKTUKyMbI.

NMocnepoBaTenbHOCTb BbINOSIHEHUA paGOTbI .

Hacekomble C HEMOsHbIM pa3BuTnem: XWU3HEHHbIA LMK COCTOUT U3 Tpex (bas: anua,
JINMNHKN N nMmaro.

3apaHue 1. OTpsaa MNMogeHkn.

1) WU3yunte no npenapatam U pasgaTodHOMY maTtepuany pasHoobpasve NUYMHOK
NOOEHKMN.

3apaHue 2. OTtpsag CTpekosbl.

1) PaccmoTpute noa mManbiM yBenM4YeHNMeM MUKPOCKOMNa pasHble BUAbl MMYUHOK
CTPEKO3bI.

3apaHue 3. OTpaa MNonyxeCcTKoKpbInbIe.

1) M3yunTe no npenapartam u pasgatoyHoMy maTtepuany pasHoobpasune BMOOB KOMoB,
obuTaloLWwyMX B Npyaax: rnagplill, BOAoOMepKa, rpebnsk, BOAAHON CKOPMNMOH, NNaeT.

Hacekomble ¢ NOMHbIM pasBUTUEM: XXM3HEHHBIN LMK COCTOUT U3 YeTblpex gas: ainuo,
NMYMHKa (aKTUBHO NUTaeTCsl, pacTeT BO BPeMs NIMHEK, pa3BUBaETCs), KyKorka, MMaro.

3apaHue 4. Otpsag XKecTkokpbinble unm XKyku.

1) Wcnonb3yst pydHylo nyny, paccMmoTpute (UKCUMPOBAHHbLIX MPECHOBOAHbIX
HacekoMbIX U U3y4nTe BHELLHEE CTPOEHUE XyKa-NnaByHLa, NONOCKyHa 1 Bogostoba.

3apaHue 5. OTpsag PyyenHuku.

1) Wcnonb3ys pyyHyto nyny, paccMoOTpute MW Uu3yuymTe OCOBEHHOCTU CTPOEeHWs
bVKCUMPOBAHHbIX MPECHOBOAHbIX PYYENHMKOB.

3apanue 6. OTpsag [1Bykpbinbie.

1) PaccmoTpute (PMKCMPOBAHHBIX KPaCHbIX NIMYMHOK KOMapoB-3BOHUOB (Chironomus
plumosus).

3apaHue 7. [llo pesynbTatam npocMoTpa npenapaTtoB, paboTbl C y4eBHUMKOM W
KOHCNeKkTamMu BbINonHUTL Tabnuuy 9.1.

Tabnuua 9.1 — CpaBHUTENbHas XxapakTepUCTMKa BOAHbIX HACEKOMbIX

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
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HenonHoe npespalleHue lMonHoe npeBpalleHne
oTpsa | npeactaBuTenu | 3HauveHue oTpsA | npeactaBuTenu | 3HaveHue

KoHTponbHble BOMpoOChHI

1. KakoB UuKI pasBuTust HACEKOMbIX C MOMHbIM NpeBpaLleHnemMm?
2. KakoB LUK pasBuTUst HACEKOMbIX C HEMOSHbBIM NpeBpaLleHnem?
3. Mepeuuncnute npeacraBuTenen, cnyxawmx KOpMom ans pol6.

4. Nepeyncnure HacekoMbIX-Bparos pbi6?

5. Y Kaknx nmaro He pasBuT YESIOCTHOM annapat?

6. Kakon 4yentocTHOM annapat y CTPEKO3 M KYKOB?

Tema 11. Tun MoONMOCKU

NabopaTtopHoe 3aHaTMEeNe 10. OCOBEHHOCTU CTPOEHUA MOJITIOCKOB

Lenb pa6oTbl: M3y4nTb 0COGEHHOCTM BHELLHENO Y BHYTPEHHEro CTPOEHUS BPIOXOHOTUX,
[IByCTBOPYaTbIX M FONIOBOHOMMX MOSIOCKOB.

MaTepuanbl U obGopyaoBaHMe: KOMMEKLUUM PaKOBUH MOPCKUX U MNPECHOBOAHbIX
MOJJOCKOB; (OMKCUMPOBaHHbIE NpenapaThl MOMIIOCKOB; Py4YHbIe ynbl; MynbTUMeanNHas
npeseHTaums « TUN MONNOCKMY, MPaKTUKYMbI.

MocnepoBaTenbHOCTL BbINONMHEHUA paboTbl:
3apaHue 1. BHewHee cTpoeHmne pakoBMH BPHOXOHOMMX MOJIFHOCKOB.

1) B pasgaTodyHOM MaTepuane HanguTe pPakoBUHbI, NPUHaAnexawme: BMHOrpagHoOn
ynuTke, 60nbLLIOMY NPyAOBUKY, MarioMy NpyaoBUKY, KaTyLLKe, panaHy.

2) PaccmoTpuTe pakoBuHbl. Hangute: BepluvHy, ycTbe, 3aBuTkn. Onpegenute npaeo-
UM neBo3akpyyeHHasi pakoBMHa Yy Bac B pykax. OTMeTbTe CXOACTBO W pasnuynsg
BHELLHEro ctpoeHus. lNoacuntante Yncno o60poTOB B 3aBUTKE KaXgoW PakOBUHbI.

3apaHue 2. BHellHee CTPOEHUE pakoBWH ABYCTBOPYATHLIX MOJIIFOCKOB.

1) Ha pasgaToyHOM maTepuane pacCMOTpUTE PaKOBUHbI ABYCTBOPYATLIX MOSMHOCKOB.
YcTaHoBUTE UX BMAOBYK NPUHAONEXHOCTb: neprosuua, 6e3sybka, MUAMSA, siNOHCKas
rMraHTckasl ycTpuua, eBponeickasi yctpuua, NpuMMOpPCKUi rpeGeLLok.

2) N3yunte BM3yanbHO U C NOMOLLBI PYYHOW fynbl pa3mMepbl, OpMy, LBET, rogNYHble
KonbLa, Hanmume cnoeB (Hapy>XHbI POroBbIN; cpeaHu (hapdOopOoBbIA; BHYTPEHHWUN
nepnamyTpoBbIn). Hangute: nepeaHnin n 3agHui KOHLbI, 3aMOK Yy NeproBuLbl, crieabl oT
MblLLLI-3aMbIKaTENEN.

3) HasoBuWTe OTNNYUS BHELLHErO CTPOEHMS YCTPUL, Pa3HbiX BUOOB.

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuuU o opuauHany, xpaHawemycsi 8 1C Konnedx
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4) 3anuwmnte cBom HabnogeHnsa B TeTpaab.

3apgaHme 3. AHaTOMMyeckoe CTpoeHne ©6e33ybkn ((bMKCMpOBaHHBLIM Npenapar,
npeseHTaums).

1) Ha dwukcnpoBaHHoOM npenapate 6e33ybkn paccmMoTpute ee BHYTPeHHee
CTpO€eHMe.

2) N3yunte pacnonoxeHne M CTpOEHWE NULLEBAPUTENBHOW cUCTEMbl 6e33ybkn —
KOPOTKUIM MULLIEBOA, XXENyaoK C MeYeHblo, CPEAHIO KULLKY, 3aQHIOK KWULLKY, cepaue,
MOYKM, NOSNOBYIO CUCTEMY.

3) BbINonHMTE PUCYHOK BHYTPEHHErO CTPOEHNSA 6e33ybKkM C noanucaMMm.

3apaHue 4. o pesynbTatam npocMoTpa npenapaTtoB, paboTbl C y4eBHUMKOM W
KOHCMnekTamu 3anosnHuTe Tabnuuy 10.1.

Tabnuua 10.1 — CpaBHUTENbHAs XapakTepPUCTMKA MOJSIFOCKOB pa3HbIX KaccoB

CpaBHUTESNbHbIN BptoxoHorne [lBycTBOpYaThIe "onoBoHoOrMe
npu3HaKk

CummeTpusa Tena
OTpenbl Tena
O6pa3s XnsHu
OpraHbl gbixaHusi
[MpencraButenu
3HayeHune

KoHTponbHble BONpOCHI

1. OcobBeHHOCTM CTPOeHUst [OBYCTBOpYATbIX MOJIIOCKOB, CBsi3aHHble C
ManonoABWKHbIM AOHHLIM 06Pa30M XXMU3HW U NaCCUBHBLIM NMUTAHUEM.

2. BHelHee cTpoeHMe MOMSCKOB pasHbIX KNacCoB.

3. AHaTommyeckne 0COOEHHOCTM [ABYCTBOpYATbLIX MOMNOCKOB. 4. BHewHee
CTpOeHne BPIOXOHOIMX MOSITHOCKOB.

HokymeHnm ynpaensemcs npoepaMMHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuuU o opuauHany, xpaHawemycsi 8 1C Konnedx
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