IlosicHUTENBLHASA 3aANIUCKA.




[Ipennaraemslii Kypc npeanasHaven A yqamuxces 10 knacca. B xkypce paccmaTpuBaroTcs
Borpockl OOmIeil OMONI0THH, KOTOPBIE YIIYONISIOT U PAaCIIUPSAIOT 3HAHHUS O CTPOCHUU KIIETOK U
TKaHe#, moiydeHHble B 7-9 kiaccax. B urtore ¢opmupyeTrcs Iel0CTHOE MPEACTaBICHUE O
€IMHCTBE OPraHU3allMU BCEX JKUBBIX CYIECTB Ha OCHOBE UX KJIETOYHOTO CTPOCHHUS.

OcHosnoul yenvio Kypca SBISCTCS CO3JaHHUE YCIOBHH st (OPMHPOBAHUS YMEHUH U
HABBIKOB KOMIUJIEKCHOTO OCMBICIICHHSI 3HAHUI B OMOJIOTHH, TIOMOIIb YYAIIUMCS B TIOJITOTOBKE K
noctyrieHnto B BY3b1  yIoBIeTBOpEHNE HHTEPECOB YUAITUXCS, YBJICKAIOUINXCS IUTOJIOTHEH U
TUCTOJIOTHEM.

OcHoOBHasl KOHIIEMIUS Kypca:

- Komnnexcnolii nooxo0 npu u3yyeHuu OJICUBLIX OP2AHUZMOE HA PA3HLIX YPOGHX
opzanuzayuu (om MONEKYIAPHO20 00 CUCMEMHO-0p2aHH020). BaXHO MOKa3aTh, YTO TKAHU U
OpraHbl BCEro JKMBOTO IIOCTPOEHbl Ha €IUHOW KIETOYHON OCHOBE, HUMeEIoUel oOuue
(GyH1TaMeHTaJIbHbIE IPU3HAKH U OCOOEHHOCTH;

CpasrumenvHo-360110YUOHHAS HanpagieHHocmy Kypca. IIpy pacCMOTpEHUH BOIIPOCOB
CTPOCHHUsI KJIETKH, TKaHEH ¥ OpPraHOB MHOTOKJIETOYHBIX >KMBOTHBIX OCHOBHOE BHUMAaHHE
ynensiercsi (OPMHUPOBAHUIO Y YUYAIIUXCSI IBOJIIOIMOHHOTO MBIIUICHUS TP H3YYEHUH KUBOU
MIPUPOJIBI BO BCEX €€ MPOSBIICHUSX;

- Ucnonvzosanue camvlx co8pemMeHnbiX MOJIEKYIAPHO-OUOIOUYECKUX OAHHBIX O CIPOeHUU
U DYHKYUOHUPOBAHUU KIEMOUHbIX U MKAHEBbIX CUCMEM JHCUBOMHBIX. DTO TOJPa3yMEBAET
Xopoliee BJIaJeHHE YYCHWKaMHd OCHOBaMH OOIIeH OWOJIOTHH, TEHETHKH, TEOPHH HBOJIOIUH,
JIPYruX OMOJIOTHYECKUX HAYK;

- Dkonozuueckas manpasieHHocms Kypca. BaxxHo copMupoBaTh TBEpAOE YOESKICHHE Y
pedsT, uro HeOnaronpusaTHele (HAKTOPHI (KaK BHEIIHEW, TaK U BHYTPEHHEH MPUPOIbI), BKIIOYas
BpeIHbIE  NPUBBIYKM  (HAPKOTMKH,  QJIKOrojib,  Tabak,  CTpecCchl,  HapyLIECHHbIN
IICUXO3MOIIMOHANIBHBIN (DOH), CEpbE3HO CKa3bIBAIOTCS HA COCTOSHUM OpPraHM3Ma, 3aTparuBas
caMble INIyOMHHbBIE — MOJIEKYJISPHO-TEHETHUECKHE — OCHOBBI JIEATEILHOCTH KIETOK — U YTO C
110/100HOT0 Po/ia HapyIIEHUsIMU OOPOTHCS TPYIHO U, MOPOM, HEBO3MOKHO;

- Ilpakmuueckue 3anamus. OTa 4YacTb Kypca IpeanoJiaraeT LIMPOKOE MCIOJIb30BaHUE
WUTFOCTPATHBHOTO Marepuana (cxemsbl, ¢otorpaduu, TaOIUIbI) HETIOCPEACTBEHHO HA 3aHATHSX
(ocoOOEHHO MpH H3YYEHUM CTPYKTYpbl KIETKH), a TaKXke W3y4eHHEe MHUKPOCKOMMYECKHX
IIpernapaToB TKaHEH.

IInanupyemMsle pe3yJibTaThl 0CBOCHHS Kypca BHEYPOUHON AesiTeIbHOCTH

IInanupyemMble TUYHOCTHBIE Pe3yJbTAThI:

— OpHUeHTalMs 00yJaroIUXCsl Ha JIOCTH)KEHUE JIMYHOTO CYACThS, peaIn3alii0 IO3UTUBHBIX
KU3HEHHBIX MEPCIEKTUB, UHULIMATUBHOCTb, KPEATUBHOCTh, FTOTOBHOCTh U CIIOCOOHOCTH K
JMYHOCTHOMY CaMOONPEAEICHNI0, CIOCOOHOCTh CTaBUTh LIEJIHU U CTPOUTH KU3HEHHBIE [IJIaHBI;

— FOTOBHOCTh U COCOOHOCTh 00ecneunTh cede U CBOUM OJIM3KUM JO0CTOMHYIO KU3Hb B
IIpoIecce CaMOCTOSATENILHON, TBOPUECKON M OTBETCTBEHHOH JIEATEIBHOCTH;

— FOTOBHOCTh U CHOCOOHOCTh 00YYAIOLIMXCS K CAMOPA3BUTHIO U CAMOBOCIIMTAHUIO B
COOTBETCTBUU € O0IIEYETOBEYECKUMH LIEHHOCTSIMU;

— NPUHATHE U pean3alysl LeHHOCTeH 310pOBOro u 6€30macHoro oopasa Ku3HH,
Oepe’kHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIIEHHE K COOCTBEHHOMY (pr3nyeckoMy U
MICUXOJIOTUYECKOMY 310POBBIO;

— HETIPUATHE BPEHBIX IPUBBIUEK: KypeHHUs, YIIOTPEOIEHUs aIKOTr0JIs, HAPKOTHKOB;

— HPaBCTBEHHOE CO3HAHUE U MOBEJICHHE HAa OCHOBE YCBOCHHUS 00IEUET0BEYECKUX
LIEHHOCTEW, TOTOBHOCTH U CHOCOOHOCTH BECTH JTMAJIOT C IPYTUMHU JIFOJIbMH, JOCTUTaTh B HEM
B3aMMOTIOHUMAaHHUs, HAXOAUTh OOIIKeE e U COTPYAHUYATh ISl UX TOCTUKEHHUS;

— MPUHATHE TYMaHUCTHUYECKUX [IEHHOCTEH, 0CO3HAHHOE, YBKUTEIBHOE U
N00posKenaTebHOEe OTHOILIEHUE K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO;

— CIIOCOOHOCTD K COTIEPEKUBAHHIO U (POPMHUPOBAHUE MTO3UTHBHOTO OTHOIICHUS K JIIOJSIM, B
TOM YHCJI€ K JIMIIaM C OTPaHUYEHHBIMHU BO3MOXHOCTSIMH 3/I0POBbS;



— pa3BUTHE KOMIIETCHIIUI COTPYAHUYECTBA CO CBEPCTHUKAMH, B3POCIIBIMH B
00pa3oBaTesbHON, OOIIECTBEHHO TMOJIE3HOM, y4eOHO-UCCIIEI0BATENBCKOM, IPOSKTHOM U IPYTUX
BUJIAX JIESATEIHHOCTH;

— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHUTHUS HAYKH,
3HaYMMOCTH HayKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUECTBY, BIIAJICHUE TOCTOBEPHOM
nH(pOopManuen o MepeIOBbIX JOCTHKCHHUSIX U OTKPBITUSIX MHUPOBOW M OTEYECTBCHHON HAYKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTpOICTBE MHpa 1 00IIEeCTBa;

— TOTOBHOCTB ¥ CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSHDKEHUH BCEH JKM3HU; CO3HATEIIHOE OTHOLICHNE K HETIPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBUIO YCTEIIHON MPOGECCHOHAIBHON U 00IIIECTBEHHOU e TEIHLHOCTH;

— OCO3HAHHBIN BEIOODP Oyaymiei mpodeccuu Kak MyTh U CIIOCO0 peain3anuu COOCTBEHHBIX
KU3HEHHBIX TUIAHOB.

Inanupyemsblie MeTanpeAMeTHBIE Pe3yJbTAThI:

MeranpeaMeTHbIe pe3ylbTaThl OCBOCHHUSI IPOTPAaMMBI TPEICTABICHBI TPEMs TPYyNIIaMH
YHUBEpCaJIbHBIX yueOHbIX aericTBuil (YV /).

1. PeryasiTuBHbIe YHUBEpPCAJbHbIE YUeOHbIE AeiiCTBHS:

— CaMOCTOSITETILHO OIPEEIISATh eI, 331aBaTh MapaMeTPbl U KPUTEPUH, TT0 KOTOPBIM
MO>KHO OTIPEJICIIUTH, YTO IEJTb JIOCTUTHYTA;

— OIIEHUBATh BO3MOYKHBIE TTOCIIEACTBHUS JOCTHKEHHS TTOCTABICHHOW IIEITU B IS TEITLHOCTH,
COOCTBEHHOW KHM3HH U JKU3HU OKPYKAFOIIUX JIFOJIEH, OCHOBBIBASICh HA COOOPaKECHUSIX dTHKH U
MOpaJIH;

— CTaBUTH U POPMYTUPOBATH COOCTBEHHBIE 3a/1a4M B 00Pa30BATEIHHON JIEATETLHOCTH U
YKU3HEHHBIX CHTYAIHIX;

— OLIGHUBATh PECYPCHI, B TOM YHKCJIE BpeMs U ApYrue HeMaTepHallbHble PECypChl,
HE0OXO0IUMBIE [T JOCTUKEHHS MIOCTaBICHHOM 11eMH;

— BbIOMpATh MyTh JOCTHXKEHUS 1IeJY, INIAHUPOBAThH PELICHUE MTOCTABICHHBIX 3a/a4,
ONTUMU3HPYS MaTepHalibHbIE U HEMaTepraIbHbIE 3aTPAThI;

— OpraHu30BbIBaTh AP(GEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISI TOCTUKEHUS
IOCTaBJICHHOM I1EIIH;

— COIOCTABJIATH MOJyYECHHBINA PE3YIbTAT IEATEIBHOCTH C MOCTABICHHO 3apaHee 1eIbIO.

2. Tlo3naBaTe/ibHBbIE YHHBePCaJbHbIE YUeOHbIE 1eliCTBUA:

— UCKaTh ¥ HAXOIUTh 00OOIIEHHbBIE CIIOCOOBI pEellIeHus 3a/1a4, B TOM YHCJe, OCYILECTBISATh
pa3BepHYThI HHPOPMAIIMOHHBIN MOUCK U CTABUTh HA €r0 OCHOBE HOBBIE (yueOHbIEC U
M03HABATENIbHbIC) 3a/1a4H;

— KPUTHYECKU OIICHUBATh U MHTEPIIPETUPOBATh MH(OPMALIMIO C PA3HBIX MO3UIIMIA,
pacrno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUNs B MHPOPMAITMOHHBIX HCTOUHUKAX;

— UCTOJBb30BaTh PA3IUYHbIC MOJIEIILHO-CXEMAaTUUYECKHE CPEICTBA VIS MIPEICTABICHUS
CYIIIECTBEHHBIX CBSI3€H U OTHOIIEHUH, a TAaK)Ke MPOTUBOPEUNH, BBISBICHHBIX B
MH(OPMALMOHHBIX UCTOYHUKAX;

— HaXOJUTh U IPUBOJUTH KPUTUUECKHE APIYMEHTHI B OTHOILICHUHU ACUCTBUI U CYXKICHHM
JPYroro; CHOKOWHO ¥ pa3yMHO OTHOCUTHCS K KDUTUYECKUM 3aMEUYaHUsIM B OTHOLICHUU
CcOOCTBEHHOTO CYKJEHHS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BHUTHS,

— BBIXO/IUTH 332 PAMKH Y4€OHOTO MPEeMETa U OCYIIECTBIATH IeJIeHANIPABICHHBIN MOUCK
BO3MO’KHOCTEH [l IIMPOKOTO MEepeHoca CPeCTB U CIIOCOO0B JIeHCTBUS;

— BBICTpaUBaTh HHIMBUIyaATbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAS
OTpPaHUYEHUS CO CTOPOHBI IPYTHX YYACTHUKOB U PECYpCHBIC OTPaHUYCHUS;

— UMETh MPEACTABICHUE O MOJIEKYISIPHO-OMOIOTHIECKIX OCHOBAX BAYKHEUIITUX MPOLIECCOB
HAIIIETO OPraHu3Ma;

- YMETh BBISBISATH IPUYUHHO-CIEICTBEHHBIE CBSA3M MEXKIY OMOJIOTHUECKUMHU MPOIECCAMU
Opranmsma.

3. KoMMyHMKATHBHbIE YHHUBepPCAJIbHbIE YUeOHbIe AelicTBHUS:



— OCYILIECTBJISTH JCIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMH,
moAOMPaTh MAPTHEPOB JIJIS IEJIOBON KOMMYHUKAIIMH UCXOIS U3 COOOpaKCHHIA
PE3YyIbTATUBHOCTU B3aHMOH€ﬁCTBHH, a HC JINYHBIX CHMHaTHﬁ;

— IIPU OCYIIECTBICHUH IPYNTIOBOM PabOTHI OBITH KaK PYKOBOJUTEIIEM, TaK U YWICHOM
KOMaH/Ibl B Pa3HbIX pOJIAX (F€HEpaTop UAEH, KPUTHUK, UCIIOJIHUTENb, BHICTYNAIOIINMI, SKCIIEPT U
T.1.);

— KOOPAMHUPOBATH U BBINOJHATH paOd0OTy B YCIOBUSAX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

— pa3BepHYTO, JIOTMYHO U TOYHO U3JIaraTh CBOKO TOYKY 3PEHHS C HCIOJIb30BAaHHEM
AICKBATHBIX (yCTHI)IX n HI/ICBMGHHLIX) SA3BIKOBBIX CPCICTB,

— pacCiio3HaBaTb KOH(bJII/IKTOFCHHBIe CUTyallul U IPEAOTBpALIATh KOH(l)J'II/IKTBI 0 UXxX
aKTHBHOM (ha3bl, BRICTPANBATh JCJIOBYIO H 00pPa30BaTEIbHYI0 KOMMYHUKAIINIO, H30eras
JIMYHOCTHBIX ONCHOYHBIX CY)KI[GHI/II\/'I.

Conep:kaHue Kypca BHEYPOYHOIi 1eSITeIbHOCTH

Yacts I. O6mas uuronorus (duonorus kjierku) — 20 yacon

Tema 1. Beeoenue ¢ ouonozuro knemku (1 uac)

OCHOBBI IIUTOJIOTUH. 3a7a4¥ COBPEMEHHOU IIUTOJIOTHH.

Knerounass Teopwsi — OCHOBHOW 3aKOH CTPOEHHUS JKHUBBIX OPraHM3MOB. 3aciyra
OTEYECTBEHHBIX OMOJIOTOB B 3aIlllUTE OCHOBHBIX IIOJIOKEHUM KIETOYHOW Teopuu. Paborta ¢
MHKPOCKOTIOM ¥ MUKpPOTIpenapaTamH.

Jlabopamopuas paboma Nel: « Ycmpoticmeo mukpockonay

Tema 2. Oowuii naan cmpoeHus Kiemok Heugvlx op2anu3mos (2 vaca)

[Ipokapuotel u d3ykapuoThl. CXOACcTBO MW paziauuusa. KUBOTHasS M PpacTUTEIbHAA
JyKapHUOTHYECKas KIETKA. TeoprH MPOUCXOKICHUS IYKapUOTHUYECKON KIETKU.

Jlabopamopuas paboma Ne2: « Ocobennocmu cmpoenusi Kiemox 3IyKapuom u
NpOKaApUoOm »

Tema 3. OcnoeHble KOMnoOHeHmMbl U OP2AHOUOBL K1em oK (8 yacos)

MemOpaHa 1 HaAMeMOPAHHBIH KOMILIEKC.

Membpana u HagmemOpaHHbIH KomIuiekc. COBpeMeHHasi MOJENIb CTPOCHHS KIETOYHOU
MeMOpaHbl. YHHBEpCAJIbHBIN XapakTep CTPOEHUS MeMOpaHbl BceX KIETOK. MemOpaHHbIE
opraHouzpl Kietok. CocTaB, 3HaYeHHE B KHU3HM KIETOK M OpraHu3Ma HaIMeMOpPaHHOTO
KOMILIEKCA.

Jlabopamopuas paboma Ne3: « Ilnazmonus u 0eniazmonus 8 Kiemkax KONCUybl 1yKa»

uTonsmasMa u OPraHou/bI.

Hurtockener u ero ¢yukuuu. [luroruiasma u opranounasl. L{uTockener KIETOK — €ro
KOMITOHEHTHI ¥ (DYHKIIMU B Pa3HBIX TUIAX KJIETOK. MeMOpaHHbIe OpraHOU/IbI KJIETOK.

Crpoenue opranouioB u ux ¢pynkuu: II1C, Kommiekc ['oybmku, TM30COMBI.

MuUTOXOHAPHH U XJIOPOILIACTHI.

MuTtoxoHapuu u xjoporuiactel. CTpoeHre U QyHKIUU OpraHOUJO0B. VICTOUHUKH SHEPTUH
B kietke. ['ereporpodsl 1 aBTOTpo(dbl. OCHOBHBIE 3aKOHBI OMOPHEPTETUKH B KJIETKAX. THIIbI

oOMeHa BEIIeCTB B KJIETKEe. MUTOXOHIPHUH — DSHEPreTHYCCKHE CTAaHIUM KJICTKH. |HIIbI
MUTOXOHApPUI M ux crpoeHue. CoBpemeHHas cxema cuHTe3a AT®. Xiopormiaactel |
dboTOoCuHTES3.

Pubocombl. Cunres Geska.

PuGocomel. Cunres Oenka. TUMIBI U CTPYKTYyphl pUOOCOM MPO - U AyKapuoT. OCHOBHBIE
JTanbl CHHTE3a OelKa B DYKapHOTUYECKOH KIIETKE.

Tema 4. Aoepuviit annapam u penpodykyusn knemox (5 uacoas).

SAnpo 3yKaprHOTUYECKOM KIETKH U HYKJICOU ] MpokapuoT. SAnpo. Ero crpoenue u 3HaueHue
B kietke. [lonstue o xpomatuHe. CTpyKTypa XpOMOCOM. SIAPBIMIKO — €ro CTpOeHHUE U (yHKITHH.



KuzHeHHpll MK KIETKU. [IOHSATHME O JKU3HEHHOM LHKJIE KIETOK — €ro IEepHUOJIbI.
Penponykuust (pazmMHoxxenue) kietok. Permkanust JJHK — BaxHemumil atan xu3HU KIETOK.

Muto3 u Mmeio3. Mwuroz — ero Ouonoruyeckoe 3HaueHue. MeHo3 — OCHOBa
TeHOTUITNYCCKOW, MHIUBUAYAIbHON, KOMOMHATUBHON M3MEHYMBOCTU. brojorndeckoe 3HaueHUE
Meno3a.

Teopust “ctBonoBbIx KieTok”. IloHsTHE 0 “CTBOJIOBBIX” KieTKax. Teopus “CTBOJIOBBIX
KJIETOK — HpPOpPbIB B COBpeMEHHON Oumosiornn u meauuuse. CrapeHue kierok. Pak — camoe
oTacHoe 3a00JICBaHKE YSIIOBEKA U APYTUX KUBBIX CYIIECTB.

Jlabopamopnas paboma Ne4: « Mumo3s 6 Kiemkax Kopeuka JyKa»

Tema 5.Bupycwt kak nexkinemounasn popma xcusznu.(2 uaca)

Bupycel kak Hekserouynas ¢opma xuzHu. CTpoeHHe BUPYCOB U HMX THUIIBL. JKU3HEHHBIH
UK BUpycoB. [IpoGnembl 60pbObI ¢ BUPYCHBIMH UH(DEKIUSIMHU.

Bupyc CITMJIA, remneruta- onmacHOCTh M CIOCOOBI mepeaaun. JJoOCTHKEHUsT COBPEMEHHOM
MEIUIIUHBI. BakiuHanus: 10CTHXKEHHUS U TIPOOJIEMBI.

Tema 6. Inemenmol namono2uu Kiemku.(2 uaca)

Bpenubie mpUBBIYKKM U WX BO3JCHCTBHE HAa CTPYKTYpY U (YHKIUU KIETOK. BrusHue
BpPEHBIX TMPHUBBIYEK (AJKOTOJIA, HAPKOTUKH, KYpEHHE, TOKCUYHBIC BEIIECTBA) HA OPraHu3M U
KJIeTKy B dYacTHocTH. OOparumble W HeoOpaTUMBbIE TOBpEXIACHUS KIeTOK. Kierouneie u
MOJIEKYJISIPHBIE MEXaHU3MbI TTOBPEKIAIOIIETO JICUCTBHS Ha KICTKH.

Yacrs II. CpaBHuTenbHass (3BOJIOUMOHHAS) THUCTOJOTMSI — Y4YeHHE O TKAHSAX
MHOT'OKJIETOYHBIX OPraHu3mMoB — 14 yacos.

Tema 7. [lonamue 0 mKanax MHO20K1emouHblx opzanuzmos (1 uac).

Tkanu MHOTrOKJIETOUHBIX OpraHu3MoB. Ompenenenue TkaHu. Kraccudukanus TkaHei.
[IpoucxoxneHue TKaHEW B HSBOJIOLUUNA MHOTOKIETOYHBIX >KMBOTHBIX WM Pa3BUTHUE TKaHEW B
MpoLIecce MHANBUIyalbHOTO PA3BUTHS OpraHu3Ma (OHTOreHe3e).

Tema 8. Inumenuanvuvie mxanu (2 uaca).

[TokpoBHBIE TKaHM MO3BOHOYHBIX M OECIIO3BOHOYHBIX >KUBOTHBIX. [IOKpOBHBIE TKaHHU.
Opnu byHkMH — pa3Hble peuieHus. Kumeunsie snutennu. TUMBI MUIEBapeHUs B KUBOTHOM
MHpE — BHYTPUKIIETOYHOE U MTOJIOCTHOE.

Ipakmuueckas paboma Nel: «H3yuenue snumenuaivHulx mKaHe

Tema 9. Mviueunvie mkanu (2 uaca).

Mpimieynble TKaHW. THUIBI MBIMIEYHBIX TKaHEH Yy IMO3BOHOYHBIX M OECIO3BOHOYHBIX
KUBOTHBIX (COMaTHYECKUE MMONEPEYHO-TI0JI0CaThIe U KOChIE; CepieuHble TONEePEUHO-TI0NI0CATHIC,
TJIaJIKKE).

Ilpakmuueckas paboma Ne2: «H3yuenue moluleyHblX MKAHEU»

Tema 10. Tkanu enympenneii cpeowvt (coeOuHumenvHas mrkans) (5 uacos).

OnopHo-mMexaHnueckue TKaHu. ONOpHO-MEXaHMYECKHWEe TKaHU (COeTUMHUTENbHAs TKaHb,
XS, KOCTHAS TKaHBb).

Tpoduuecko-3amuTHpie TKaHU. Tpoduuecko-3aluuTHbIE TKaHU (KpOBb, JIUMQOUIHAS
TKaHb, COCIMHUTENIbHAS TKAHb).

KpoBb. Dnementsl kpoBu u ee QpyHkuuu. Jlprxanue u kpoBb. UMMyHurter. Bocnanenue u
UMMYHUTET. IMMYHUTET — MOHSITHE 00 OCHOBHBIX THNaX UMMYHHTeTa. [IpoTekaHue UMMYyHHOMN
peaxuu B OpraHu3Me Mpy NonagaHuy aHTUrena. IMMyHUTeT U (pakTopsl Cpebl.

@daxTopel, BAUAIOMINE HAa (QYHKIMOHUPOBAHUE AayTOMMMYHHOW CHCTEMBI: JKOJIOTHS,
BUpYycHbIe U MH(pekunoHHble 3a0oneBanus. CIIN]] — uyma XX Beka — cMepTeiabHas OMacHOCTb
9TOM 0O0JIE3HU U MMyTH OOPHOBI C €€ PacIPOCTPAHEHUEM.

Ipaxmuueckas paboma Ne3: «H3yuenue coeOuHUmMenbHbIX MKAHeL

IIpakmuyeckas paboma Ne4: «Kpoewv u ee snemenmuol»

Tema 11. Tkanu nepenoit cucmemut (4 uaca).

HepBHas cuctema, ee CTpykTypa U 3Ha4€HHE JJIsl OpraHu3Ma. 3HaueHHe HEPBHOU CHCTEMBbI
KaK TJaBHOW HMHTETPUPYIOLIEH CUCTEMbI HAILEro OpraHu3Ma. DJEMEHThl HEPBHOM TKaHU —
HEWpOHBI U TIUalbHble KIeTKU. CuHarnc. MexXHEeHpOHHOE B3aMMOJCHCTBHE —CHHAINCHI. THIIbI



CHHAIICOB, CTPYKTYpa U MOJIEKYJSPHbIE OCHOBBI I€peaud HEPBHBIX UMIYNbCOB. I'mus. ['nmus-
BAXHBIII KOMIIOHEHT HEPBHOH CHCTEMBl. Y4YacTHE IJIMM B 00pa3oBaHWU 000JOYEK HEPBHBIX
BOJIOKOH, B OOMEHHBIX MPOLIECCaX U padOTe CHHAIICOB.

Perenepanus B HepBHOMU cucteme. Perenepanys HepBOB U HEHPOHOB. CTBOJIOBBIE KIIETKU-
UCTOYHUK OOHOBIEHMS HelpoHoB. CoBpeMeHHas MOMAYJbHas KOHICMIHS CTPOSHHS HEPBHBIX
LIEHTPOB.

3HaueHUE HBOJIIOLMOHHOTO TMOJXOJAa MPU H3YYEHHUU KIETOK W TKAHEW >KUBOTHBIX U
yenoBeka. OOmednonornueckue 3aKOHOMEPHOCTH, OTKPBITBIE IPU H3YYEHUU OCHOBHBIX
CTPYKTYp M TIPOIIECCOB JKUBOM MPHUPOJIBI - OCHOBA COBPEMEHHOW MOJICKYJISPHON OHOJIOTUU U
MEULIMHBI.

Ilpakmuueckas paboma Ne5: «H3yuenue nepenoii mrkaHu»

TemaTu4veckoe IJIAHUPOBAHUE

Tema KoauuecTBo 4acon

Yactp 1. O01mas nuurosiorus (6MoJ0rust KJIETKH) 20

Tema 1. Beeoenue ¢ ouonocuio Kknemku

Tema 2. Obuiuil naan cmpoenus Kiemok Heugblx Op2aHu3mMos

Tema 3. Ocnoenvlie KOMROHEHmMDbL U 0p2aH0u0bl KjlemoK

MembpaHa 1 HaMeMOpaHHBII KOMILJIEKC

[{uronnazma v OpraHouab!

MUTOXOHIPUH U XJIOPOTIACTHI

Pu6ocomsl. CurTE3 O€ika

Tema 4. Aoepuwvtit annapam u penpooyKuus Kiemok

Tema 5. Bupycol kak nekiemounasn popma ycuznu

NN |OT L W IN|IN |0 N |-

Tema 6. dnemenmol namono2uu Kiemku

H
o

Yacrs II. CpaBHuTe/ibHas (3IBOJTIONMOHHAS) TUCTOJIOTHS — YYeHHUE
0 TKAHSIX MHOTOKJIETOYHBIX OPTaHM3MOB

Tema 7. Ilonamue 0 mKanax MHOZOKAEMOUHBIX Op2AHU3IMOB

Tema 8. Inumenuanovnuvie mxkanu

Tema 9. Moiuwieunvie mxanu

Tema 10. Tkanu enympenneii cpedwvt (coeOuHumenbHaAs1 MKAHb)

O |-

Tema 11. Tkanu nepenoii cucmemul

Bcezo 34

Kanengapuo — remaTtuyeckoe IJiaHHpPoOBaHHe Kypca BHEYPOUHOM AeATeIbLHOCTH
«buoJgaorusa B geraasax» 10 kiaace

Ne Tema 3ansaTHA KoaunuectBo | Jara mo | Jlara
n/n 4acoB TJIAHY pakTnuecku

Yacrs 1. O6mas uurosorus (onosorusi kietkn) — 20 yacon
Tema 1. Beeoenue 6 buonozuro knemku (1 uac)

1. OCHOBBI IUTOJIOTUH. 3a1a4l COBPEMEHHON 1
uUTONOTHU. Jlabopamopnas paboma Nel: «
Yempoiicmeo muxpockonay

Tema 2. Oowuii nnan cmpoenus Kiemok Heugblx opeanu3mos (2 yaca)

2. | IIpoxapuoThI U SyKapUOTHI. | 1 |




3. Jlabopamopnas paboma No2: « Ocobennocmu 1
CIMPOEHUsL KIEeMOK IYKAPUOM U NPOKAPUOM »

Tema 3. Ocnoenble KOMROHEHNbL U OP2AHOUObL KN1eMOK (8 uacos)

MeMOpana u HaAMeMOpPaHHbII KOMILIEKC (2 4yaca)

4, MembpaHna 1 HaMeMOpaHHBI KOMILIEKC. 1

5. Jlabopamopnas paboma Ne3: « [Inazmonus u 1
0eniazMoNU3 8 KIeMKAx KOWCUYbL TIYKAY

Huronua3sma u opranounasl (2 yaca)

6. I{uTockener u ero GyHKIUH. 1

1. MemOpaHHBIE OPraHOMIbI KJIETOK 1

MuTtoxoHapuu 1 xJopomiactsl (3 yaca)

8. MHUTOXOHAPUH U XJIOPOTUIACTHI. 1

9. OCHOBHBIE 3aKOHBI OMOHEPTreTUKU B KIIETKaX. 1

10. MUTOXOHIpUY — SHEPTETUYECKHUE CTAHIIUN 1
KJIETKU.

Pub6ocombl. Cunres Oeska (1 yac)

11. | PuGocomsr. Cunres Gerka. | 1 |

Tema 4. Aoepuwvtit annapam u penpodykuyus Kiemok (5 uacos)

12. | SAapo sykapuOTHYECKON KJIETKH M HYKIICOU]] 1
MIPOKAPHUOT.

13. JKW3HEHHBIN UK KIETKHU. 1

14, MwuTo3 1 Menos. 1

15. Teopus “CTBOJIOBBIX KJIETOK . 1

16. | Jlabopamopmuas paboma Ne4: « Mumo3 & 1

KJlemkKkax Kopewka aiyKa»

Tema 5.Bupycwt kak neknemounan popma ycusnu (2 uaca)

17. Bupychel kak HekseTouHas hopMa KU3HHU. 1

18. [TpoGiembl 60pbOBI ¢ BUPYCHBIMH UH(DEKIHSIMHU. 1

Tema 6. Inemenmol namonozuu Kiemku.(2 uaca)

19. Bpennbie npuBBIUKY U UX BO3JEHCTBUE HA 1
CTPYKTYPY U (DYHKIIUU KIETOK.

20. OO6paTumble U HEOOpaTUMBbIE MOBPEKICHUS 1
KIICTOK.

Yacts II. CpaBHuUTeIbHAS (3BOJTIONMOHHAS) THCTOJIOTUS — YYEHHE 0 TKAHAX
MHOTOKJIETOYHBIX OPraHu3sMoB — 14 yacoB

Tema 7. Ilonamue 0 mKauax MHo2oK1emouHbIX opzanuimos (1 uac)

21. | Txkanu MHOTOKIETOUYHBIX OPraHU3MOB. | 1 |

Tema 8. Inumenuanvnvie mxanu (2 uaca)

22. [ToxpoBHBIE TKaHU ITO3BOHOYHBIX U 1
6eCr03BOHOYHBIX JKHBOTHBIX.

23. | Ilpakmuueckas paboma Nel: « H3yuenue 1

SNUMENUATLHBIX MKAHEUY

Tema 9. Mvtueunvie mkanu (2 uaca)

24. Mprimeynsie TKaHU. 1

25. | Ilpakmuueckass  paboma  Ne2:  «H3yuenue 1
MbIUEUHBIX MKAHeU)

Tema 10. Tkanu enympenneii cpedwvl (coeounumenvnas mxaus) (5 uacoe)

26. | Omopro-MexannuecKue TKaHH. | 1




27. Tpoduuecko-3amuTHbIC TKAHU. [Ipakmuyeckast 1
paboma Ne3: «H3yuenue coeOuHUmMenbHbIX
MKaHeu»
28. Kpogs. Ilpakmuueckas paboma Ne4: «Kposv u 1
ee 2JleMeHmbly
29. | UmmyHurerT. 1
30. | UmmyHuTeT M (haKTOPHI CPEHBI. 1
Tema 11. Tkanu nepenoit cucmemul (4 uaca)
31. HepsHas cuctema, ee CTpyKTypa U 3HaA4YECHHE IS 1
Opra"u3Ma.
32. Cunanc. 'must. I[lpakmuueckas paboma Ne35: 1
«M3yuenue nepenoti mkanuy
33. | Pereneparus B HepBHOU crcTeMe. 1
34. | Utorosoe 3ansiTue: «3Ha4eHHE SBOTIOIIMOHHOTO 1
MO/IX0/1a TIPH U3YYCHUH KIIETOK M TKaHeH
KUBOTHBIX U YCIIOBEKA)
Bcero 34

Kanennpapuo — TemaTtuyeckoe nJiaHMpoBaHue Kypca BHEYPOUHOM AeATeJIbHOCTH

((BI/IOJIOFI/IH B JI€TaJJAX»
10 kaacc

Ne Tema 3ausaTus
n/n

Jara

Yactsp 1. O01ast uurosiorust (0mosiorus Kjierku) — 20 yacon
Tema 1. Beeoenue 6 ouonozuro knemku (1 uac)

1. OCHOBBI ITUTOJIOTHH. 337291 COBPEMEHHOM ITUTOJIOTUH. JlabopamopHas
paboma Nel: « Yempoiicmeo muxpockonay

Tema 2. Oouguit nian cmpoeHus Kiemok Hcuswvlx opeanuzmos (2 uaca)

2. [IpokapuoTsl U 3yKapuOTHI.

3. Jlabopamopuas paboma Ne2: « OcobeHnocmu cmpoeHusi Kemok 3yKapuom u
NPOKAPUOM »

Tema 3. OcnoBHble KOMROHEHMbL U OP2AHOUObL KT1emOoK (8 uacos)

MemOpaHna u HaAMeMOpPaHHBII KOMILJIEKC (2 yaca)

4, MemOpaHa 1 HaaMeMOpaHHBIN KOMITIEKC.

5. Jlabopamopnas paboma Ne3: « IInazmonus u 0eniazmonus 6 Kiemrax KoHCUybl
JIYKa»

IuTonnasma u opranouasl (2 yaca)

6. I{uTockener u ero GyHKIUU.

7. MemOpaHHbIE OpraHOMIbl KJIETOK

MuToxoHaApHH U XJ10porIacThl (3 yaca)

8. MHUTOXOHAPHH U XJIOPOIUIACTHI.

9. OCHOBHBIE 3aKOHBI OMOHEPTETUKH B KJIETKaX.

10. MHUTOXOHAPUH — SHEPTeTUYECKUE CTAHIIUHU KIICTKH.

Pubocombl. CunTe3 Oesika (1 1yac)

11. | Pubocomsr. Cuntes Geka.




Tema 4. Aoepuvtit annapam u penpodykuyusn Kniemok (5 uacos)

12. SApo SyKaprOTHYECKON KJIIETKU U HYKJICOU ] IIPOKAPUOT.

13. JKU3HEHHBIN UK KJIETKHU.

14. Mwuro3 u Menos.

15. Teopus “CTBOJIOBBIX KJIETOK .

16. Jlabopamopnas paboma No4: « Mumo3 6 KiemKkax KopewKa J1yKa»
Tema 5.Bupycwl kak nexknemounan popma ncusnu (2 uaca)

17. Bupychel kak HekineTouHas popMa KU3HHU.

18. [Tpo6sembl 60PHOBI C BUPYCHBIMHI HH(EKIUSMHU.

Tema 6. Dnemenmot namonozuu Kkiemku.(2 uaca)

19. Bpeanble npuBBIYKY M UX BO3AECHCTBHE HA CTPYKTYPY M (DYHKIIUU KIIETOK.
20. OO6paTuMble ¥ HEOOPATHMBbIE TOBPEXKIEHUS KIETOK.

Yacrs 1. CpaBHuTebHAs (3BOJIONMOHHASN) TUCTOJIOTHS — YYeHHE 0 TKAHAX
MHOTOKJIETOYHBIX OPranu3moB — 14 yacon

Tema 7. llonamue 0 mKkanax MHO20K1emo4uHblX opeanuzmos (1 uac)

21, | TkaHM MHOTOKJIETOYHBIX OPTaHU3MOB.

Tema 8. Inumenuanvuvie mkanu (2 uaca)

22. [TokpoBHBIE TKaHM MMO3BOHOYHBIX U O€CITIO3BOHOYHBIX KHUBOTHBIX.

23. Ilpakxmuueckas paboma Nel: « M3yuenue snumenuanbHulx mKaHe»

Tema 9. Movuuueunvie mxanu (2 uaca)

24, MpEIeyHbIe TKaHH.

25. IIpaxmuueckasa paboma No2: «M3yuenue mvluieyunvlx mxareu»

Tema 10. Tkanu enympenneit cpeovl (coeOunumenbnas mxkamns) (5 4acoes)

20. OnopHO-MeXaHUYECKHE TKaHM.

27. Tpoduuecko-3amuTHbie TKaHU. [Ipakmuueckas paboma Ne3: «H3zyuenue
COeOUHUMENbHBIX MKAHel)

28. KpoBb. llpakmuueckas paboma Ne4: «Kposwv u ee snemenmoly

29. NmMmyHUTET.

30. NMMyHutet u $hakTopsl cpespl.

Tema 11. Tkanu nepenoii cucmemnt (4 uaca)

31. HepBHas cucrtema, ee CTpyKTypa 1 3Ha4E€HHE JUIsl OPraHU3MA.

32. Cumnarnc. I'nus. Ilpakmuueckasa paboma Ne5: «V3yuenue HepsHOU mKaHUuy

33. Perenepanus B HEpBHOU CHUCTEME.

34. Hrorosoe 3anstue: «3HayeHHe SBOITIOIMOHHOTO MOAX0/1a TPU U3Y4YEHUHU
KJIETOK ¥ TKaHeH KUBOTHBIX U YEIIOBEKa
Bcero 34

IIpnaoxenue 1
1.JIaGopaTopHbie padoThl K Teme: «O0masi HUTOJIOT U




Jlaboparopuast padota Ne 1
YCeTpoiicTBO CBETOBOI0 MUKPOCKONA U TEXHHKA MUKPOCKONUPOBAHUSA

Ilens: Ha ocHOBE 3HaHUA  yCTPOMCTBA CBETOBOI'O  MHKPOCKOIIA  OCBOUTb  TEXHUKY
MUKPOCKOIMMPOBAHUA U IIPUTOTOBJICHUA BPCMCHHBIX ITPCIIapaTOB.

Oobopyooeanue: MUKPOCKOIIL, IPEIMETHBIE U IOKPOBHBIE CTEKJIA, MUTIETKHU, CTAKAHYUKHU C BOJIOH,
Bara, MUHIET, HOXHUIIBI, TETPajb, albooM. Tabmuia: cxema YCTPOWCTBA MHKPOCKOIA M €ro
JacTeu.

Xoa padoThl.

1. PaCCMOTpI/ITe OCHOBHBIC YaCTWU MHUKPOCKOIIA: MEXAHHUYCCKYIO, OIITHYCCKYIO U

OCBETUTEIBHYIO.

Mexanuueckasa yacmu: IITaTUB, NPEIMETHBIA CTOJIMK, TYOYC, pEBOJIbBEp, MaKpo- U
MHUKPOMETPUYECKUN BUHTHI.

Onmuueckas yacmyv: OKyIpbl U 00beKTUBBI. OKyJIIp HAXOAUTCS B BEpXHEH yacTu Tyoyca u
oOpareH k riasy. [1o nmudpe Ha BepxHE TOBEPXHOCTH OKYJISIPa MOKHO CYJUTHh O KPATHOCTH €0
yBenudenus: (7, 10, 15). Ha mpoTuBOIONOX)HON CTOpOoHE TyOyca HAWAWTE BPAIIAIOIIYIOCS
MJIACTUHY, WJIK PEBOJIEBEP, B KOTOPOW UMEIOTCS TPH THE3/1a JIJIsT 00bEKTUBOB (OHU TAK)KE UMEIOT
pazmuuHyio kpaTHocTh: 8, 40, 90 — i w3ydeHus HamOosee MeNKuX 00BekToB). OOmee
YBCIUMUCHHUEC MHUKPOCKOIIAa PAaBHO YBCIWYCHUIO OKYJIdApa, YMHOXCHHOMY Ha YBCIUYCHUC
00BEKTHBA.

OceemumenvHasn yacmy: 3epKajno, KoOHIeHcop U auadparma. KoHneHcop HaxXOIuTCs MeXAy
3€pKajJIoOM U MPEAMETHBIM CTOJUKOM. OH COCTOUT U3 2-3 nuH3. s mepeMenieHns: KoHIeHcopa
CYIIECTBYET BHHT, PACIOJIOKEHHBIA KIEepeau OT MUKPO - U MAaKpOMETpU4YecKoro BUHTOB. [Ipu
OMYCKaHUHU KOHJAEHCOPA OCBEIIEHHOCTh YMEHBIIAETCS, MPU O JHUMAHUH YBETUYHBACTCS.

2. (CxemMaTHYECKH 3apUCYHTE B alTbOOM MUKPOCKOII U €r0 YacTH.

Ilpasuna pabomwt c MUKpPOCKOnOM.
1. VYcranoBuTe MUKPOCKOI LITATUBOM K ceOe, IPEeIMETHBIM CTOJIMKOM OT CeOsl.
2. IlocraBpTe B pabouee NOJOKEHHE OOBEKTUB Majoro yeenuueHus. Korga oObekTus
3aliMeT LIEHTPUPOBAHHOE IIOJIOKEHUE, B PEBOJIbBEPE CpabOTaeT yCcTPOHCTBO-3alIeIIKa
(CJIBITITUTCS JICTKUH IIEITIOK).
3. TI'mand B oKylnsip J€BBIM IJIa30M, BpallaiiTe 3epKajio B pa3HbIX HApPaBJICHUAX, IIOKA HOJe
3peHHst He OyJIeT OCBEILEHO PKO U PABHOMEPHO.
4. Tlonoxute Ha MpPEeIMETHBIN CTOJMK MPUIOTOBJICHHBIN Npenapar (IOKPOBHBIM CTEKIOM
BBEpPX), YTOOBI 0OBEKT HAXOIMIICA B LICHTPE OTBEPCTHUS IPEAMETHOIO CTOJIMKA.
5. Ilox xoHTpoJeM 3peHus MEJIEHHO OIYCTUTE TyOyC C IOMOIIbIO MAKPOBHHTA, YTOOBI
00BEKTUB HAXOAWJICS HA PACCTOSTHUU 2 MM OT Ipernapara.
6. CMotpute B OKYJISIp U OJJHOBPEMEHHO MEJUIEHHO MOIHUMaiTe TyOyc 10 TeX 1op, MokKa B
T10JIe 3pEHUS HE MOSBUTCS U300pakeHne 0ObEeKTa.
7. Jlng TOoro 4ToOBI MEPEUTH K PACCMOTPEHHMIO OOBEKTa MpH OOJBIIOM YBEIHMYEHHH
MHUKPOCKOTIa, HEOOXOJMMO OTLEHTPUPOBATh Ipenapar, T.e. MOMECTUTh OOBEKT B II0JIe
3peHHUs.
8. Bpamas peBonbBep, mepeBeauTe B paboyee MOJIOKEHHE OOBEKTHB OOJIBIIOTO
YBEITHUEHHUSL.
9. Onycrurte TyOyc moja KOHTpOJEM TIJla3a (CMOTpPHUTE He B OKYyJsp, a cOOKY) MOYTH J0
MIPUKOCHOBEHHUS C MPENapaToM.
10. I'nsaa B OKyIsip, MEVICHHO TIOJHUMaTe TyOyc, TIOKa He MOSIBUTCS N300paKeHHe.
11. Jlns ToHKOM (DOKYCHUPOBKHU MCIIOJIB3YHTE MUKPOMETPUUECKUI BUHT.
12. ITpu 3apucoBKe mpenapara CMOTPUTE B OKYJISIP JIEBBIM IJ1a30M.



[epenumuTe nmpaBuia paboThl MUKPOCKOTIOM B TETPAb LIS Ja00paTOPHBIX PadoOT.

Memoouka npuzomognenus 6pemMeHH020 npenapama.
Bo3bpmuTe nmpeMeTHoe CTEKIIO0, AepikKa ero 3a OOKOBbIE T'PAHU, U IOJIOKHUTE HA CTOJL.
[lomectute B IEHTp CTEKIA 0OBEKT, HAIIPUMEP KYCOUKH BaThl.
[Munerkoit HaHecUTE Ha OOBEKT OJIHY KaIlJItO BOJIBI.
Bo3bmute nokpoBHOe cTekiO (00s3aTeabHO 3a OOKOBbIE IpaHHM, MHA4Y€ OCTAaBUTE
OTIIEYaTKHU NAJIbLIEB HA TIOBEPXHOCTH) U MOJIOKUTE €r0 CBEPXY Ha MPEAMETHOE CTEKIIO.
PaccmoTtpuTe roTOBBIM MUKpOIIpEnapar o1 MUKPOCKOIIOM.

3apucyiite B aiab00M, Kak BBITJIAIUT OOBEKT IMOJ MUKPOCKOIIOM IMPU MaJIOM U OOJBIIOM
YBEJTUYCHUH.

JlabopaTtopHnast pabota No 2
OCo0eHHOCTH CTPOEHHUSI KJIETOK IYKAapHOT U MPOKAPUOT

Ilenv: Ha ocHOBaHMM H3y4eHMsI KJIETOK OakTepuil (NMpoKapuoT), pPacTeHUH U IKUBOTHBIX
(?yKapHoT) MoKa3aTh OCHOBHbIE OTJIMYHUS B CTPOEHUM KJIETOK MPOKAPUOT M IYKAPUOT, a TaKXKe
00HapyXUTh OCHOBHbBIE YEPTHI CXOJICTBA B CTPOCHUH KJIETOK OAKTEpUH, pacTEHUH U )KMBOTHBIX
KaK MoKa3aTellb €JMHCTBA OpraHU3aI[uH KUBBIX (DOPM.

Oobopyooeanue: MAKPOCKOII, IPEIMETHBIE U TIOKPOBHBIC CTEKJIA, MTUTIETKH, TUHIIETHI, CTAKAHBI C
BOJIOM, pacTBOp TYIIH, PACTBOP 0a, JIyK permyaThlii, MUKpOIIpenapaT KJIeTOK MHOTOKJIETOUHbIX
KUBOTHBIX, KYJIbTypa OakTepuil, TaOMUIBl CTPOCHHS OaKTEpUANbHBIX, PACTHUTEIBHBIX U
KUBOTHBIX KIIETOK.

Xox padoThl.

1. TlpuroroBbTe MHUKpOTpeEmapaT KOXHUIBI Jyka. JJsg 3TOoro oTAenuTe OT Kycouka
JIYKOBHUIIBI MSICUCTYIO 4ernyiky. Ha BHyTpeHHEH CTOpOHE ee HaXOAWTCS TOHKas IUICHKA.
CHUMUTE €€ MUHIETOM U OTPESKbTE HONKHHUIIAMH KYCOUEK IIJICHKH pa3MepOM HECKOJBKO
KBaJPaTHBIX MUJUTUMETPOB. [lookuTe HA MIpeAMETHOE CTEKJIO, KAITHUTE KalejabKy Hoaa u
HaKpOWTE MOKPOBHBIM CTEKJIOM. PaccMOTpuTe €ro moja MajibiM ¥ OOJIBIINM YBEIUYCHHEM.

2. PaccMoTpuTe rOTOBBI MUKpOIIpENapaT KIETOK MHOTOKIETOYHOTO YKUBOTHOTO.

3. IlpuroToBbTe MHKpoOMpenapar OakTepuaabHOW KyIbTypbl. s 3TOro Ha mpeaMeTHOe
CTEKJIO TOMECTHUTE KaIlII0 HAcTOsl 0oraroro MHKpOQuIopoi (O0OBIYHO 3TO HACTOH Msca,
peiObI). PaccMoTpute mnpemapar moA ManbiM U OonbliuM  yBenudyeHueM. Crenaiite
3apHUCOBKHM, OOpallias BHUMaHWE Ha B3aMMHOE PACIIOJIOKECHHE KJIETOK, Ha COOTHOIICHUS
pazmepoB, Gopmy Oakrepuii. [lo0aBMB B KalUll0 HACTOSl TYIIb, MOHO TMPUTOTOBHUTH
HEraTUBHBIA TyHIEBOM mMpemapar, Torja B II0JIe 3pPEHUS OTYETJIMBO OYIyT BHJIHBI
HEOKpAIlIeHHBIE KIIETKU OaKTepuil.

4. CormocTaBbTe YBUJCHHOE C U300pakeHHEM 00BEKTOB Ha TabmauIax. 3apucyiTe KIETKH B
TETpaJsiX U 0003HaYbTE BUAUMBIE B CBETOBOI MUKPOCKOT OPraHOMIBI.

5. CpaBaure Mexay co0oil »Tu kieTku. OTBETbT€ Ha BOIMPOCHL: B UYEM 3aKIIIOUAETCS
CXOJCTBO M paznuuue KieTok? KakoBbl NMPUUYMHBI CXOJCTBA M Pa3IMuUsl KIETOK Pa3HbIX
opranu3moB? IlombITaiiTech OOBSICHUTH, Kak IIa JBOJIOLKSA OakTepHil, pacTeHuil u
JKUBOTHBIX?

IIpoBeaure coBMecTHOE O0OCyXeHHe yBUAeHHOTro. Kakue npennoyoxkeHus KJIeTOYHON Teopuu
MO’KHO MOJITBEPJUTH pe3ybTaTaMH MPOBEACHHOM paboThI?



Jlaboparopuas pabota Ne 3
IMna3zmosn3 | AenIa3MoIn3 B KJIEeTKaX KOKHIbI JIyKa

I[ens: ChopMupoBaTh yMEHHE TPOBOJUTH OTBIT IO MOJYYCHHIO IJIa3MOJIN3a, 3aKPEHUTh
yMeHHsT DPabOTaTh C MHUKPOCKOIIOM, MPOBOAWTh HAOMIOACHHUS W OOBSACHATH TOJyYCHHBIC
pe3yJIbTaThI.

Oobopyooeanue: MUKPOCKOII, IPEIMETHBIE U IOKPOBHBIE CTEKJIA, CTEKJIIHHBIE MAJIOUKH, CTAKaHBI
C BOJIOH, (puibTpoBanibHast Oymara, pacTBOp MOBAPEHHOM COJIM, PEIYAThIN JIYK.

Xoa padoThl.

1. TlpuroroBbTe mpemnapaT KOXKHUIBI JyKa, PACCMOTPUTE KIETKH TOJ MHUKPOCKOIIOM.
OO0parute BHUMaHHE Ha PACTIONIOKEHHUE IIUTOIIA3MbI OTHOCUTEIBHO KJIETOYHOM 000JIOUKH.
2. Ynamute ¢ MHKpoTpernapara BOJIY, NPIJIOKHB (QUIBTPOBAIRHYIO OyMmMary K Kparo
MMOKPOBHOTO cTeksa. HanecuTe Ha mpeaMETHOE CTEKIIO KaIlllo pacTBOpa MOBApPEHHOW COJIH.
HaGnrogaiiTe 3a cocTosTHUEM ITUTOTUIA3MBI.
3. @unbTpoBanbHONH OyMaroi ymaquTe pacTBOp TMOBapeHHOW conu. Kamaute Ha
MpeAMETHOE CTeKIIo 2-3 Karum Bojiel. HabmrogaiiTe 3a COCTOSTHUEM ITUTOIIIA3MBI.
4.  OObsacuuTe HabMOMaeMoe sBiieHre. OTBEThTE HA BOIIPOCHI:
Kyna nBuranmace Boja (B KJIETKM WIM W3 HUX) MPU MOMEIICHUH TKAaHW B PACTBOP
conu?
Uem MOKHO OOBSICHUTH TAKOE HAMPABICHUE JBMKEHUS BOJIBI?
Kyna nBuranace Bosia mpu moMeneHny TKaHu B Boay? YUeM 3To oObsicHAeTCS?
Kak BBl gymaere, 4yTo MOrjo Obl MPOM30MTH B KIIETKaxX, €M Obl UX OCTaBWIU B
pacTBope COJIM Ha JUTUTEIbHOE BpeMsi?
MO3>KHO 11 UCTIOIB30BaTh PACTBOP COJIH JIJIsl YHUUTOXKEHHS COPHSIKOB?

3apucyiiTe B amb00M BCe, UTO BbI BUCIM HA MUKpPOTIpETapare.

JlabopaTtopnas padora Ne 4
MuT03 B KJIeTKaX KOpemKa JyKa

Ilens: Ha roToBOM MUKpOIpenapaTe Kopelika Jyka yOeauThcsl B HaTU4uu (a3 MUTOTHYECKOTO
nenenusi. Bo Bpemst u3ydeHus rpemnapara noaTBEpIUTh CBOU 3HAHUS 00 3TOM IpoIecce.

Obopyoosanue: MUKPOCKOII, TOTOBBIE MUKPOIIpENaparhl, TabauIa CXeMbl MUTO34.
Xox padoThl.

1. VYcranoBuTte mpenapar noj MUKPOCKOIIOM ¥ BHUMATEIbHO PACCMOTPUTE KIIETKH.
2. Haiinute nensimuecs KJIETKU Ha Pa3HbIX CTAIUSIX MUTO3a.
3. KpynHo HapucyliTe KOHTYphl KJIETOK U 3aT€M pAacHOJ0XHUTE B HHUX HaOI0JaeMble

CTPYKTYpBHI.

Humepghaza. S1npo B KIeTKe OKpYIiioe, ¢ YeTKUMHU IpaHullaMUi. B HeM BUIHBI OJTHO WK
JIBa SJIPBIIIKA. XpOMAaTHH B BUJIE IILIOOK 3aMOIHSET KapuoIiasmy.

Ilpoghasa. SInpo 3aMeTHO yBeNMYMBAETCS, B HEM HMCUE3alOT SJIPHILKUA. B kapuomniazme
Habmro1aeTcst Kak Obl KIIYOOK, COCTaBJIEHHBIH M3 TOHKMX HUTEH. ITO XpoMocombl. B koHIe
npodazbl 000JI09Ka spa pa3pyIIAETCsl, U XPOMOCOMBI BBIXO/IST B LIUTOILIA3MY.



Memadgpaza. XpoMOCOMBI 3aMETHO YKOPAUMBAIOTCS U YTOJIIAIOTCS, MPUOOPETAIOT BU
CUJIBHO M30THYTHIX MaJOYKOBUIHBIX CTPYyKTyp. IlocrapaiTtecs HaWTH KIETKY, B KOTOPOH
XPOMOCOMBI JIEKAT B SKBATOPHAITLHON TIOCKOCTH, 00pasysi 3BE31y.

Anaghaza. CecTpUHCKHE XPOMOCOMBI INEPEMEIIAIOTCS K TOJI0CaM, MOITOMY B KIIETKE
MOXKHO YBHJAETh (UTYphl, HallOMHMHAIOIIME JBE 3Be31pl. OOpaTuTe BHUMAHHE, YTO
XpOMOCOMBI HMMEIOT BUJ WNWIbKU. LleHTpoMepbl HampaBlieHbl K IOJIIOCAM, a IUICYH
pacxoaarcs Moj yrioM JIpYr K Ipyry.

Tenogaza. Y npOTHBOTIOIOKHBIX TOJIOCOB KJICTKH BHIHBI PHIXJIBIE KIYOKH W3 YaCTHYHO
JIeCIIMPATM30BaHHBIX XPOMOCOM. B IIeHTpe KileTkn HauynmHaeT (OpMUPOBATHCS TIEPETOPOJIKA,
KOTOpasi IOCTETIEHHO JIEJIUT MAaTEPUHCKYIO KJIETKY Ha JIBE JOUYEPHUX.

4. 3apucyiiTe KIETKH Ha Pa3IMYHBIX CTAJAUAX MUTO3a U B HHTEp(da3ze. Ha pucyHke 10KHBI
ObITh 0003HAYEHBI:

1) unrepdasa (11po, HUTOIUIA3MA, XPOMATHH);

2) npoaza (XpOMOCOMBI);

3) metada3za (MaTepuHCKas 3B€3/1a);

4) anadaza (mouepHue 3BE3/bl);

5) Tenodasa (siapa T0UYepHUX KIETOK).

OO6cymuTe B Tpymme pe3yiabTaThl JabopaTopHOU paboThl. CpaBHHUTE CIECIAHHBIC C MPEMapaToB
PUCYHKH CO CXEMOW MMTO3A.

2.JI1abopaTopHO-nIpaKTHYecKHe PadoThl 0 TeMe: «CpaBHUTEIbHASI THCTOJIOTHSI — YYeHHeE 0
TKAHAX MHOTOKJIETOYHBIX OPTraHU3MOB»

JlabopaTopHo-TipakTHueckas padota Ne 1
HN3ydeHue 3MuTETHATBbHBIX TKAHEH

Heﬂb.‘ Ha rortoBoM MUKpoOIpenapare¢ CpaBHUTb BHJbL SMUTEIHAIIFPHOM TKAaHW W BBIIBUTH
CXOJCTBO B UX CTPOCHHMU. Bo BpEMs U3YUCHUSA MHUKpPOIIpEIiapara Y66I[I/ITBC$I B TOM, 4YTO pPa3HbLIC
THUIIBI AITATSIINAIBHON TKAaHW UMEIOT OJIHO ITPOHUCXOKIACHUC.

Obopyoosanue: MUKPOCKOI, TOTOBbIE MUKPOTIPENAPAThl SMUTENUATbHBIX TKaHEH, TaOIHIIbl CO
CXEMOU CTPOCHHMSI SMUTENNATBLHON TKaHU.

Xox padoThbl.

1. PaccmoTpure moJ MMKpPOCKOIIOM TOTOBBIE MHUKPOIpPENapaThl pa3iMuHBIX BHUI0B
SMUTEINATIBHON TKaHU.

2. ComocraBbTe yBHJCHHOE C U300pakeHHMEM OOBEKTOB HA TAaOJMUIAX U ONpPENEIUTEe THI
SMUTENNAIBHON TKAHW Ha FTOTOBOM MMKpOIIpenapare.

3. 3apucyiiTe B aTbOOM y4acTOK SMUTENUAIBHON TKaHH, YBUJIEHHON O]l MUKPOCKOTIOM, U
CXeMaTU4YHOE U300paKeHNE JAHHOTO THIIA AIUTENHS C TaOIULIBI.

Cz[enaﬁTe BBIBO/J] O CTPOCHUU PA3HBIX THIIOB SMUTEINAIILHON TKAHU.
O6CY,Z[I/ITC B Tpyame OTINYHUC IPOCTHIX BSIHUTCIHUCB OT CJIOXHBIX W HX PaCIOJIOKCHUC B
OpraHusme.

JlaboparopHo-nipakTUueckas padbota Ne 2
HN3y4eHue MbIICYHON TKAHU



Ilens: Ha roTOBOM MHMKpOITIpEINAapaTe CPaBHUTH TUIIBI MBIIIEYHOW TKAHU W BBIABUTH OTIINYUS B
CTPOCHMM TJIAJKOW M TOMNEPEYHO-TI0JIOCATOM MbIlIeuyHON TKaHu. OrmpeaenuTb CBONCTBA
MBIILIEYHOW TKaHU.

Oobopyooeanue: MUKPOCKOII, TOTOBBbIE MHKpOIMpENnapaThl MOMEPEYHO-TI0J0CATOM M TJIAJIKOU
MBIIIEYHOU TKAaHHU, TAOIMIIBI CO CXEMOM CTPOEHUS MBIIIEUHOM TKAHH.

Xoa padoThl.

1. PaccmoTtpure noJ MUKPOCKOIIOM FOTOBbIE MUKPOIIpENapaThl pa3HbIX TUIIOB MBILIIEYHOU
TKaHU.

2. CormocTaBbTe YBHJIEHHOE C H300pakeHHUEM Ha TaOJIUIaX U ONPEICTUTE TUIl MBIIICYHON
TKaHU Ha TOTOBOM MHKpOIIpenapare.

3. 3apucyiiTe B aIbOOM y4acTOK MBIIIEYHON TKaHW, YBUACHHOU IMOJI MUKPOCKOIIOM, U €€
CXeMAaTHYHOE M300paKeHHUE C TAOTHIIBL.

4. Paccmotpure Tabnuily «CBONCTBa MBIILIEYHON TKaHW» U 3aIIMIINTE OCHOBHbIE CBOMCTBA
MBIIIILL.

CremaliTe BEIBOJ O CBOMCTBAX MBIINIEYHOU TKAHH.
OO6cymuTe B TpyIie, Kakue pa3IpakKHTeId — BHENIHWE W BHYTPEHHHE — MOTYT BBI3bIBATH
BO30Y)X/ICHHE M COKPAIIEHNE MBIIIIII.
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