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IHosicHUTEILHAA 3alIUCKA

Pabouass mporpamma »sieKTHBHOrO Kypca «KileTKM ©W TKaHW» coOCTaBieHa Uil HM3y4deHUs OuoiIoruu
yuamumucs 10 - 11 xiacca obuieoOpa3oBaTenbHOM MKOIBI Ha TpoduiIbHOM ypoBHE. [Ipeanaraemelil 2eKTHBHBIH
KypcC MOAJEPKUBAET U Yriayousier 6a3oBbie 3HAHUS 110 Ouonoruu. OH npegHa3zHaueH JJisl YIaluxcst, TPOSBISIOIINX
MHTEpPEC K IUTOJ0rHH. V3yueHne 3JIeKTUBHOTO Kypca MO3BOJISET MPOBEPUTH IEIECO00Pa3HOCTh BBEIOOpA MPOQUIIs
JanpHenIero ooydaeHus 1 npodecCHoOHaIbHOM IeITebHOCTH BBITYCKHUKA CPEAHEH IIKOIBI.

PaGouast mporpamma pa3zpaboTaHa Ha OCHOBE MPOTPAMMBI 3JIEKTUBHBIX KypCOB B MPOMUIEHOM O0Oy4YeHHU
(obpaszoBatenbHas obnacth «EcTecTBO3HAHME»), peKOMEHI0BaHHON MuHHCcTepcTBOM 00pa3oBanus PD (aBTOpsI:
. K. OOyxom, n. Ouon.H., mnpodpeccop kadeapbl 1mroniorudn u rucroyiorud CaskT-IlerepOyprckoro
rocymapcrBeHHoro yHuepcutera, B.H. KupunenkoBa, 3aBenmyromass kaOuHerom Owuoniorun I[IckoBCKoro
obnactaoro UTTKPO, 2004r.), TpeOOBaHUSMHU K YPOBHIO IMOJTOTOBKH BBITYCKHUKOB CPETHEH MIKOIBI.

OcCHOBHO# LEJBI0 Kypca SIBJSETCS CO3/IaHME YCIOBUU JUIS Pa3BUTH TBOPUECKOTO MBIIIICHHS YJalluXcs,
YMEHHA CaMOCTOATEIIbHO IIPUMEHATh U IOIIOJIHATE CBOU 3HAHHA 4Y€PE3 COACPIKAHUE KypCa U ITOUCK I/IH(bOpMaHI/II/I
IO TIPe/IIaraeMbIM BOTIPOCAM.

3agaunm kypca: QopMupoBaHHE YMEHHH M HaBBIKOB KOMILJIEKCHOIO OCMBICIICHUS 3HAHHWH B OHOJIOTHH,
MOMOIIb yYalMCsi B TIOATOTOBKE K TIOCTYIUIGHHIO B Tpo()ecCHOHANbHBIE 00pa3oBaTENbHbIC YUPEKICHUS,
YZIOBJIETBOPEHNE UHTEPECOB YBIIEKAIOIMUXCS LIUTOJOTUEH U TUCTOJIOTHEH.

OcHoBHas KOHUENIUS Kypca 3aKiI0vYaercs B:

* KOMIUIEKCHOM IIOIXOZ€ TIPU W3yYEHHUH JKUBBIX OPTaHM3MOB Ha DPA3HBIX YPOBHIX HMX OpraHu3anuu (OT
MOJIEKYJIIPHO-KJIETOYHOTO JI0 CHCTEMHO-OPTaHHOT0);

* CPaBHUTEIHHO-3BOIIOIMOHHON HANIPABIEHHOCTH Kypca;

* WCIIONIb30BAaHUM CAaMBIX COBPEMEHHBIX MOJEKYISIPHO-OMONOTHYECKNX NAaHHBIX O CTPOSHHH U
(hyHKIIIOHUPOBAHUH KIIETOYHBIX U TKAHEBBIX CHCTEM JKHBOTHBIX;

* HUCTOPUKO-TIATPHOTHYECKOM aKIIEHTE IMPU N3YIEeHUHN ONOIOTHH;

* SKOJIOTHYECKOW HAIPaBIEHHOCTH Kypca;

* OOJBIIIOM 00BEME MPAKTUYECKUX M TIPOSKTHBIX 3aHSTHH.

Ha uzyuenwue snektuBHOro kypca «Kierka u tkanu» B 10 kimacce orBenero 35 yacoB (u3 pacuera 1 yueOHbI#
Jac B HeENMo, 35 yueOHbIX Hemenb). B 11 kiacce oCcyIecTBIsAeTCs MPOIOKEHUE H3YUEHHS JAHHOTO SJICKTHBHOTO
Kypca B KOJIMYECTBE 35 4acoB.

Yactu kypca: oOmas mmronorus (Owonmorusi KiIeTkd) - 35 4YacoB; CpaBHUTENbHAs (IBOJIOIMOHHAS)
TUCTONOTHS (YI€HUE O TKAHSX MHOTOKIIETOYHBIX OPTaHU3MOB) - 35 4acoB.

[Ipemmaraemplii 3IEKTHBHBINA KypC IMOAIEPKUBAET U yriTyOmser 6a30Bble 3HAHUS 1O OUOJIOTHH, TIOTyJYaeMble
Ha ypokax Owomornu. Bemymmmu QopMaMu 3aHATHI SBISIFOTCS WHTEPAKTUBHBIE 3aHSTHSA, IPUMEHEHHE
KOMIIBIOTEPHBIX TEXHOIIOTUH, CeMUHaphl, JabopatopHble. [lpenmonaraercs mpoBeneHne AUCKYCCHM, The OyAayT
00CYXJIeHBI Pa3InYHbIE TOUKH 3PEHUS 10 H3Y4aeMbIM BOIIPOCaM.

Kypc mpearoaraer LINPOKOE WCIIOJIb30BaHHE WITIOCTPaTUBHOTO MaTepuana
(cxembl, 3nekTpoHHbIE (oTorpaduu) HEMOCPENCTBEHHO Ha 3aHATHAX (OCOOCHHO NpH HM3YYEHHH CTPYKTYPHI
KJIETKH), a TaKkKe M3y4eHHE MHUKPOCKOIMMUYECKUX IPErapaToB TKaHEH; padoTy ¢ MHOTOYUCICHHBIMH CalTaMH II0

ouomoruu KJICTKH, aHATOMHH U (1)I/I3I/IOJ'IOFI/II/I, HUMCIOIIMMHUCA B HACTOALICC BPEMS B I/IHTepHere.



Coaep:xanne TeM y4eOHOI0 Kypca

10 xmacc

Yacre |. O6mas nuronorus (o0mojaorus Kiaerkn) — 3549
Tema 1. BBeaenue B 6uojioruio kaerku (44)

3ajaun coBpeMeHHOM nuTonoruy. KierouyHas Teopuss — OCHOBHOM 3aKOH CTPOEHUS >KUBBIX OpraHU3MOB.
3aciayra oTe4ecTBEHHBIX OMOJIOTOB B 3aIIUTE OCHOBHBIX MOJIOXEHUN KIETOYHON TEOPHUH.

Jlabopamoprnass  paboma.  YCTpPOWCTBO  MHKpOCKOINa. MeToauKa MPUTOTOBJICHUS  BPEMEHHOIO
MHUKpOTIpernapara.

Tema 2. O6muii NJ1aH CTPOEHHUA KJIETOK KUBBIX OPraHu3MoB (4 4)

[IpoxaproTs! 1 3ykapuoThl. CxoAcTBO U pa3nuyus. JKUBOTHAS M pacTHTENbHAs yKapHOTHYeCcKas KIeTKa.
Teopuu NpoUCXOXKIACHUS 3YKaPUOTHUECKON KIIETKHU.

Jlabopamopnvie pabomwsi. OCOOEHHOCTH CTPOCHHS KJIETOK MPOKapHoT. OCOOEHHOCTH CTPOSHHS KIIETOK
3YKapHOT.

Tema 3. OcHOBHbIE KOMIIOHEHTHI U OPraHOUABI KJIeToK (4 u)

MembOpana u HajgMmeMOpaHHBIH Komruiekc. COBpeMeHHass MOJeNlb CTPOCHUSl KIETOYHOW MeMOpaHbl.
YHuBepcanbHbIN XapakTep CTpOEHUSA MeMOpaHbI
BCEX KJIETOK.

Huromna3ma u OpPTaHOHIBL. Hurockemner KJIETOK ero KOMITOHEHTHI u
(hyHKIIMH B pa3HBIX THIAX KIETOK. MeMOpaHHbIe OpraHOWIBI KIETKH.

Jlabopamophvie pabomsi. OCHOBHBIE KOMITOHEHTHI W OpraHOWABl KIIETOK. OCHOBHBIE KOMIIOHEHTHI H
OPTaHOWBI KIIETOK.

Tema 4. MeTa60JM3M — npeodpa3oBaHue BelecTB U IHepruu (6 1)

MuTtoxoHapun u XJjoporiactel. Tumsl oOMeHa BemecTB B KieTKe. VICTOYHWMKM SHEPTUU B KIIETKE.
I'ereporpodsr 1 aBTOTpOdBI. OCHOBHBIE 3aKOHBI OMOIHEPTETUKH B KIeTKaX. MHUTOXOHApPUS — dHEpreTHdecKas
crarnus kietkd. CoBpemenHas cxema cuaTe3a AT®. XmopormtacTsl U OTOCHHTES.

Pubocomsbl. CunTte3 Oenka. Tumsl u cTpykTypa pubocoM mpo- u 3ykapuoT. OCHOBHBIE STalbl CHHTE3a
Oenka B 9yKapHOTHUYECKOH KIIETKE.

Tema 5. Sinepuslii annapar u penpoaykuus kierTok (9 4)

Anpo AYKaPHOTHIECKOH KJIETKH u HYKJIEOU]] MPOKAPHOT. Crpoenne u
3HaYCHHE anapa. [TonsTue 0 XpOMaTHHE (ay- u reTepOXPOMATHH). CrtpykTypa

XpOMOCOM. S IPBIIIKO — €ro cTpoeHHEe U QYHKLUH.

JKu3HeHHbIH LUKIT KieTkn. Pempoaykius (pasmMHOXeHUE) KJIETOK.
IToustue 0 JKU3HEHHOM LUKIIE KJICTOK — ero MIEPUOJBL. Pennukamus JIHK —
Ba’KHEH TN 9Tall JKU3HU KJEeTOK. MUuTO03 — ero OMOJIOTHYECKOE 3Ha4YCHUE.
PasnoBumnocTn MHTO3a B KJIETKaX pa3HbIX OpraHu3MOB. ITonsaTue 0 «CTBO
JIOBBIX) kinerkax. Teopus «CTBOJOBBIX KJIETOK) — MPOPHIB B COBpPEMEHHOI

ouomoruu nu MCIOUIIUHCE. Metio3 — OCHOBa FeHOTHHH‘ICCKOﬁ, UHAWBUAYAJIb



HOI, KOMOHMHATHUBHOM U3MEHUYHUBOCTH. Bbuonoruueckoe 3HAUYCHUE Melo3a. Cra
peHue kinerok.Pak — camoe oTacHoe 3aboyieBaHue YyeIoBeKa u IpyTUX
KUBBIX CYILIECTB.

Jlabopamopuvie pabomsi. MUTO3 B KIETKax KOpPHEH JyKa M XKMBOTHOW KIeTKH. Meio3 B MBUTBHHKaX
LIBETKOBBIX PACTEHU.

Cemunap. Teopus «CTBOJIOBBIX KJIETOK» — MIPOPHIB B COBpEMEHHOI1
OMOJIOTUH U MEIUIIMHE.

Tema 6. Bupycsol kak HekjaeTouHasi popma ku3Hu (4 1)

Ctpoenne BUpycoB U uX THUMBIL. JKu3HEeHHBIH UK BUpycoB (Ha npuMepe Bupyca CIIM/la wnu renatuta).
Krerka-xo3siMH W BUpYyC-TIapa3uT: cTpaTerud BianMmopaehcTBus. CoBpeMEHHOE COCTOSHHUE MpobieMbl GOpHOBI ©
BHUPYCHBIMH MH(EKIUAMHU. BakmHAINS — JOCTHIKEHUS U MPOOTIEMBI.

Yuebnuwiii npoexm. CoBpeMeHHOE COCTOSIHUE MTPOOIEMBI OOPHOBI C BUPYCHBIMH MH(EKIIHSIMH.

Cemunap. BakuuHanus — TOCTHXCHUS U TIPOOJIEMBI.

Tema 7. IBostonnst KjaeTku (4 4)

[lepBuuHbIe 3Tanbl OMOXMMHYECKOW SBONIONHMH Ha 3emie. Teopuu 3BOONMU MPO- U IYyKAPHOTHUECKUX
Kierok. [Iponcxoxaenrne MHOTOKIIETOYHBIX OPTaHU3MOB.

Obobwarowuii cemunap. Kierka - seMeHTapHas TeHeTUYecKas ¥ CTPYKTYPHO-(QYHKIIMOHANbHAS SIHAIIA

KHBOTI'O.

11 knacc

Yacrb 2. CpaBHUTEIbHASI (IBOJIIOIMOHHAS) THCTOJIONUS (YUeHHe 0 TKAHSIX MHOTOKJIETOYHBIX OPraHu3MoB) - 314

Tema 8. [loHsiTHE 0 TKAHSIX MHOTOKJIETOYHBIX OPraHU3MOB (3 1)

Omnpenenenrne TKaHH. Teopus «DBONMIOMMOHHON NWHAMHUKH TKAaHEBBIX CHCTEM akan. A.A. 3aBap3uHay.
Kiaccudukamus Tkanei. [Iporcxoxkaenre TKaHeH B SBOJIFOIIMN MHOTOKJIETOYHBIX JKHBOTHBIX M Pa3BUTHE TKaHEH B
MpoIecce WHINBUIYATBHOTO PA3BUTHUS OpraHu3Ma (OHTOTEHE3E).

Tema 9. dnutenmmanbHble TKaHM (4 1)

[TokpoBHBIE SNMUTENWH TO3BOHOYHBIX W OECITO3BOHOYHBIX KHUBOTHBIX. OmHU (QYHKIIMM — pa3HbIS
pemenusi. Kumeunsie snutenuu. THITH TUINIEBAPEHUS B )KHBOTHOM MHUpPE — BHYTPUKIETOYHOE M TIOIIOCTHOE.

Jlabopamopuas paboma. V3ydeHne snuTennanbHbIX TKaHEH.

Tema 10. MblineyHble TKaHU (2 1)

TuIbl MBIMIEYHBIX TKAHEH Y MO3BOHOYHBIX M OECIO3BOHOYHBIX JKUBOTHBIX (COMATHYECKHE IMOMEPEYHO-
TIOJIOCAThIE U KOCKIE, Cep/IeUHbIE TIONEPEYHOIT0NIOCATHIE; TIIaJIKHE).

Jlabopamopnas paboma. VI3ydeHne MBIIIIEYHON TKaHH.

Tema 11. Tkanu BHyTpeHHeii cpenbl (CoeIMHUTEIbHAS TKaHb) (9 1)

OnopHO-MexXaHUYECKUE TKaHU (COENMHUTENbHAS TKaHb, XPAIMI, KOCTHAas TKaHb). CXeMBl WX CTPOCHHUS WU
3JIEMEHTBI HBOJIIOLIMY OMOPHBIX TKaHEW Y )KUBOTHBIX.

Tpoduryecko-3amuTHBIE TKAHU (KPOBB, JIMM(OUIHAS TKaHb, COCIUHUTEIbHAS TKAHb).

Kpoes. Bocnanenne u wummynuter. MMmyHuTeT — TOHSATHE 00 OCHOBHBIX THIAX WMMYHHTETA.

HpOTeKaHI/IC I/IMMYHHOﬁ pe€akuu B OpraHu3Me Npu nonajaHuu aHTUT'CHA. qDaKTOpLI, BIIMAOIIKUEC HA (bYHKL[I/IOHI/I-



pOBaHNE UMMYHHOI CHUCTEMBI: SKOJIOTHs, BUPYCHbIE U HH(EKINOHHBIE 3200IeBaHNs, ayTOMMMYHHBIE 3a00JIeBaHuUSI.
CIINJ — uyma XXI Beka — cMepTelbHas OMaCHOCTh 3TOH 0O0JIE3HU U IYyTHU OOPHOBI C €€ PaCIIPOCTPAHCHUEM.

Jlabopamopnas paboma. VI3yueHre cOeqUHUTEIbHON TKaHH.

Cemunap. CIIUJ1 — cMmepTenbHas ONAacCHOCTb 3TOW 0OJIE3HHM U MYTU OOpPHOBI ¢ €e pacIpoCTpaHEHUEM.

Tema 12. Tkanu HepBHOU crcTeMbl (6 1)

3HaueHHe HEpBHOW CHCTEMBl KaK TIJIaBHOW WHTErpUPYIONIEH CHCTEMBbl HAlllero OopraHu3Ma. OJIEeMEHTHI
HEPBHOM TKAHU — HEUPOHBI U IIMAJIbHBIE KIIETKH.

Jlabopamopruvie pabomul. VI3yueHne HEPBHOH TkaHU. Pacrno3HaBaHue TKaHEH.

Yuebnwiii npoexm. DKCTEPOLIETITOPBI U IOCTYIICHUE HHGOPMAIIVK W3 BHELTHEH CpEIbl.

Tema 13. Pactutenbuble TKaHu (7 4)

Knaccuukanus pacTUTENbHBIX TKaHEH M WX DBONIONMS B CBSI3M C IEPEXOAOM PACTEHUH K Ha3eMHOMY
o0pa3y xu3nu. OOpazoBaTebHast, TOKPOBHBIE, ONMOPHBIC (MM MEXaHUYECKHE), TPOBOSIIIE, OCHOBHAS TKaHU.

Cemunap. Pa3Butue TkaHed - HopMa ¥ naronorus (mponudeparysi, TUIepIIa3ns, MeTaruiasus, TUCIIa3usl,
aHaIIa3us U pereHeparms).

Oboowarowuti cemunap. I'MCTONOTUS - YI€HUE O TKAHIX MHOTOKJIETOYHBIX OPTaHU3MOB.

Yacts 3. 3akiaiouenue. 3HaueHne IBOTIOIUOHHOTO MOAX0AA NMPH U3YUYEHUH KJIETOK U TKaHell sKUBOTHBIX
U yeJioBeKa - 4 4

OO011e0MOTOTrIIeCKHe 3aKOHOMEPHOCTH, OTKPBITHIE NMPH HM3yYEeHHH OCHOBHBIX CTPYKTYp W IIPOIIECCOB B
JKUBOM MPUPOJIE — OCHOBA COBPEMEHHOM MOJICKY/ISIPHOM OHMOIoruK U MeauiuHel. HeMaTona u nusBska, apo3oduia
Y KpbICa, CTBONIOBAs KJIETKA U KyJIbTypa TKaHEl — BCE 3TO MOJETbHBIE O0BEKTHI IS PEIICHHS aKTyalbHBIX 3a/1a4

COBPEMEHHOM OMOJIOIMH U MEAMITUHBI.

TpebGoBaHuUsI K YPOBHIO MOATOTOBKH yYaIMXCs

B pesynpTare n3ydeHus 3J1eKTUBHOIO Kypca yJaluecs JOJKHBI 3HATD.

* IPUHLIMIIHAIBHOE YCTPOMCTBO CBETOBOIO U 3JIEKTPOHHOTO MUKPOCKOIA;

* TIOJIO’KEHHA KIJIETOYHOIH TEOpHH;

* 0COOEHHOCTH TIPOKAPUOTHYECKON U DYKApUOTHIECKON KIIETOK;

* CXOACTBO U Pa3IMyMUe )KUBOTHOU U PACTUTEIBHOU KIETOK;

* OCHOBHBIC KOMIIOHEHTBHl M OPraHOMbl KJIETOK: MeMOpaHy W HaAMeMOpaHHBIH KOMILJIEKC, LIUTOIUIA3MY U
OpraHOU/Ibl, MUTOXOHAPHH U XJIOPOIJIACThI, PUOOCOMBI;

* OCHOBHBIC 3Tanbl CHHTE3a O€NKa B HYKapUOTUYECKOHW KIETKE — TPAHCKPHUIILUIO (CHHTE3 M CO3pPEBaHME
PHK) u Tpancisiutio (cuHTE3 OEIKOBOH IIEIH );

* 0COOEHHOCTH SEPHOr0 arnmapaTa U penpoayKLIHIO KIETOK;

* CTPOEHHE BUPYCOB U MX THIIbI, >KU3HEHHBIH LUK BUPYCOB, COBPEMEHHOE COCTOSIHUE MPOOIIeMBI OOPBOBI C
BHUPYCHBIMH HH(EKLHUIMH;

* PEaKIHIO KJIETOK Ha BO3/IEHCTBUE BpEIHBIX (DaKTOPOB CPEbI;

* OnpezeeHue U KIacCu(pHUKaLUIo TKaHEH, TPOUCXOKICHUE TKaHEH B SBOJIOIIMA MHOTOKJIETOUHBIX;

¢ CTPOCHUEC OCHOBHBIX TUIIOB KJICTOK U TKaHEH MHOIOKJICTOYHBIX JKMBOTHBIX;



* IMETh MPEICTABICHNE O MOJEKYIIPHO-OMOIOrMYECKUX OCHOBAaX psiia BYKHEHIIMX MPOLIECCOB B KIETKaX U
TKaHSX HAILleTO OpraHu3Ma.

VYyamuecst JOMKHB yMeTh.

* paboTaTh CO CBETOBBIM MHKPOCKOIIOM U MUKPOCKOIIMYECKUMH TIpeNnapaTaMu;

* CUUTATH DIIEKTPOHHO-MHUKPOCKONHYECKHE (POoTOrpaduu 1 CXEMBI KIICTKH H €€ OPTaHOUIOB;

* M3TOTOBJISITH POCTEHIIME IPEeNnapaThl A MUKPOCKOITMYECKOTO HCCIIEAOBAHMS,

* ompeeNnsaTh TUI TKaHU IO MpenapaTty Wi GoTtorpaduu;

® BBIABJIATHh IMPUYMHHO-CIICACTBCHHBLIC CBA3U MCKIY 6I/IOHOI‘I/I‘ICCKI/IMI/I nmpoueccamMu, IMMPOUCXOAAIIMMU Ha
Pa3HBIX YPOBHSX OPTaHU3AINH KUBBIX OPraHU3MOB (OT MOJIEKYISAPHO-ONOIOTHYECKOT0 10 OPTaHU3MEHHOT0);

* WUIIOCTPUPOBATH OTBET NIPOCTEUIIMMHU CXEMAMU U PUCYHKAMU KIIETOYHBIX CTPYKTYD;

* paboTaTh ¢ COBpPEMEHHOW OMONIOTMYECKON ¥ MEIUITMHCKON TuTepaTypoii (kauramu) u HTepHETOM;

* COCTaBJIATh KpaTkue pedepaThl U JTOKJIAJIbI [0 UHTEPECYIONIUM UX TeMaM
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