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TlosicHuTEe ILHAA 3aNMUCKA

Pabouas nporpamma snekTHBHOTO Kypca «KIieTKM WM TKaHM» cOCTaBieHa Uil HM3Y4YeHUs OHOJIOrHU
yuamumucs 10 - 11 knacca o0meoOpa3zoBaTenbHON MIKOJIB HA TPOQHUILHOM ypoBHe. [IpeniaraeMplii 371€KTUBHBIN
KypcC MOAep>KUBaeT U yriayouser 0a3oBble 3HaHUS 10 Ononoruu. OH npenHazHaueH ISl YYalIuXxcsl, IPOSIBISIOMINX
MHTEpEC K HUTOJIOTHH. M3ydueHne 3JeKTHBHOTO Kypca MO3BOJISIET POBEPHUTH LENeco00pa3HOCTh BHIOOpaA PO
JanbHeHero o0y4eHus: 1 NpoQecCHOHALHON IeATEbHOCTH BBITYCKHUKA CPETHEH MIKOJBI.

Pabouas mporpamma paszpaboTaHa Ha OCHOBE NMPOrPaMMBbI BJIEKTUBHBIX KYpPCOB B MPOQUILHOM 00y4YeHHUH
(oOpazoBarenbHas obnacte «EcTecTBO3HAHMEY), peKOMEHIOBaHHOW MuHUCTEpcTBOM 00pa3zoBanus P® (aBTopsbr:
. K. OO0yxoB, n. OwomH., mpodeccop kadempsr wmronoruu u ructoiorun Cankr-llerepbyprckoro
rocyiapcTBeHHOro yHuBepcutera, B.H. Kwupunenkoa, 3aBenyromass kabmaerom Owomoruu IIckoBckoro
obmactaoro UITKPO, 2004r.), Tpe60OBaHUSMH K YPOBHIO TIOJTOTOBKH BBIITYCKHUKOB CPETHEN IIKOJIBI.

OCHOBHOIi LIeJIbI0 Kypcea SIBIISICTCS CO3IaHME YCIOBUI U Pa3BUTHUSI TBOPUYECKOTO MBILUICHHS ydalluxcs,
YMEHHSI CAMOCTOSTENIFHO NMPUMEHATH U MOIOJHATh CBOU 3HAHMS Yepe3 CoAeprKaHhe Kypca M MOMCK MH(pOpMauuu
0 IpeAJIaraeMbIM BOIIPOCAM.

3agauun Kkypca: GopMHUpoBaHME YMEHMH M HABBIKOB KOMIUIEKCHOTO OCMBICICHUSI 3HAaHUI B Ouosoruw,
NOMOIIb yYallUMCA B IOATOTOBKE K IOCTYIUIGHHMIO B MpodecCHOHaNbHBIE 00pa3oBaTeIbHbIC YUPEKICHUS,
YIIOBJICTBOPEHUE HHTEPECOB YBIEKAIOIINXCS IUTOJIOTHEN M THCTOJIOTHEH.

OcHoBHasi KOHUENMIUSI Kypca 3aKJII0YaeTcs B:

* KOMITJIEKCHOM TOJXOJ€ NMPH W3YYEHUHU KUBBIX OPraHU3MOB Ha Pa3HBIX YPOBHIX HMX OpraHuzanuu (oT
MOJIEKYJIAPHO-KIJIETOYHOTO /10 CHCTEMHO-OPTaHHOTO0);

* CPaBHUTEIHLHO-IBOJIIOIMOHHON HAINIPaBIEHHOCTH Kypca;

* UCHOJB30BAaHMH CaMBIX COBPEMEHHBIX MOJIEKYISIPHO-OMOJOTMYECKHX JIaHHBIX O CTPOCHUHM W
(yHKIIMOHUPOBAHUH KJIETOYHBIX M TKAHEBBIX CHCTEM KHBOTHBIX;

* HCTOPHUKO-TIATPUOTHYECKOM aKICHTE NP N3yUYeHUN OUOJIOTHH;

* 3KOJIOTHYECKOI HalpaBIeHHOCTH Kypca;

* 0OJIBIIOM 00BEME MPAKTUIECKUX U MPOSKTHBIX 3aHSATHH.

Ha usyuenue snektiBHOro Kypca «Knerka u tkann» B 10 kitacce orBeneno 35 dacos (13 pacyera 1 yueOHbIii
4ac B HeeNto, 35 yueOHbIX Hezenb). B 11 kiacce ocymiecTBisieTcst MpoJ0/DKEHUE 3YyYESHUs JAHHOTO 3JIEKTHBHOTO
Kypca B KosindecTBe 35 4acos.

Yactu kypca: oOmas mmrosiorus (OMONOTHA KIETKH) - 35 4acoB; CpaBHUTENbHAs (IBOJFOIMOHHAS)
ructosorus (y4eHue 0 TKaHsIX MHOTOKJIETOYHBIX OPraHU3MOB) - 35 4acoB.

[Ipennaraemblii SMEKTUBHBIA KypC MOAAEPKUBAET U YIyOssieT 0a30Bble 3HAHHUA 10 OMOJIOTHH, MOJTydaeMble
Ha ypokax Ouonormu. Benymmmu QopMamMu 3aHATHIA SBIAIOTCS HMHTEPAKTHBHBIE 3aHATHS, NPUMEHEHHE
KOMITBIOTEPHBIX TEXHOJIOTHI, ceMUHapbl, adopaTopublie. [Ipenmonaraercss nmpoBeAeHUEe AMCKYcCUH, rae OyayT
00CYX/1eHbI pa3IMYHbIE TOYKH 3PEHHS 10 U3y4aeMbIM BOIIPOCAM.

Kypce Mpearnoaraet [IUPOKOE HCIIONIb30BaHHUE WJUTIOCTPATUBHOTO Martepuana
(cxembl, DIEKTpOHHBIC (oTOrpaduu) HEMOCPEACTBEHHO HA 3aHATHAX (OCOOCHHO TPH HM3YyUYEHUH CTPYKTYPHI
KJIETKH), a TaKKe M3y4CHUE MHUKPOCKOIHMYECKUX IIPernapaToB TKaHEH; paboTy ¢ MHOIOYMCICHHBIMH CaliTaMu IO

Oouonoruu KJICTKHW, aHATOMUHU U (1)I/ISI/IOJIOFI/II/I, HNMCIOINHUMUCSA B HACTOAIICEC BPEMA B I/IHTepHCTe.



Coxaepsxanue TeM y4eOHOro Kypca

10 xiacc

Yacte |. O0mas mutosiorus (0uoaorust kieTrku) — 35 9
Tema 1. BBenenue B 6M0J10THI0 KJIETKHU (44)

3amaun coBpeMeHHOM nuronoruu. Knerounas Teopuss — OCHOBHOM 3aKOH CTPOEHHS JKMBBIX OpPTraHHU3MOB.
3aciyra oTe4ecTBEHHBIX OMOJIOTOB B 3aIUTE OCHOBHBIX MOJIOKEHUH KIETOYHON TCOPHH.

Jlabopamopnas  paboma. YCTpPOHCTBO MHKpOCKoma. MeToauka TPUTOTOBJICHUS  BPEMEHHOTO
MUKpOIIpenapara.

Tema 2. O0muii nJ1aH cTPoOeHUS KJIETOK KUBBIX OPraHu3MoB (4 1)

ITpokapHuoThl 1 3ykaproThl. CxoncTBO U pa3nuuus. JKUBOTHasI U pacTUTENbHAs SyKapuOTHIeCKas KIeTKa.
Teopuu IpOUCXOXKACHUS YYKAPUOTUUECKON KIETKH.

Jlabopamopnvie pabomwvi. OCOOEHHOCTH CTPOCHHS KJIETOK MPOKApHOT. OCOOEHHOCTH CTPOCHUS KIIETOK
JYKapHOT.

Tema 3. OcHOBHBIE KOMIIOHEHTHI H OPraHOUABI KJIETOK (4 )

MeMmOpana u HaaMmeMOpaHHBIA KoMIiDiekc. CoBpeMeHHas MOJENb CTPOCHHUS KIETOYHOW MeMOpaHBI.
YHuBepcanbHbIN Xapaxrtep CTpOCHUS MeMOpaHBbI
BCEX KIJIETOK.

HuTomnasma u OpTraHOUIbI. HuTockenet KJIETOK — ero KOMIIOHEHTHI u
(yHKIMY B pa3HBIX TUTAX KIETOK. MeMOpaHHbIe OPTaHOU bl KIETKH.

Jlabopamopuvie pabomwvi. OCHOBHbIE KOMIIOHEHTHI W OpPraHOMIbI KieTOK. OCHOBHBIE KOMIIOHEHTHI H
OpraHOUBI KIETOK.

Tema 4. MeTad01M3M — npeodpa3oBaHue BellecTB U YHeprum (6 1)

MI/ITOXOHI[pI/II/I U XJIOPOINIACThI. Tunsr O6MeHa BEUICCTB B KIICTKCEC. UcTounnku OHEpPTHUU B KIICTKE.
Iereporpodsr u aBTOTpOQBI. OCHOBHBIE 3aKOHBI OMOPHEPTETUKU B KIETKaX. MUTOXOHIpUS — JHEpreTHYecKast
cranuus kietku. CoBpemenHas cxema cuare3a AT®. Xnopornactel ¥ POTOCHHTES.

Pubocombl. Cunre3 Oenka. Tumbl u cTpykrypa pubocoM mpo- U 3yKapuoT. OCHOBHBIE STalbl CHHTE3a
OeJika B 9YKapuOTHUYECKOH KIIETKE.

Tema 5. flnepHblii annapat U penpoayKuus KJaeTok (9 )

Snpo 3yKapHOTUYECKOHN KJIETKH u HYKJIEOU] MIPOKapHOT. Crpoenue u
3Ha4YeHHE a1pa. [TonsTue 0 XpOMaTHHE (9y- u reTepOXPOMATHH). Crpykrypa

XPOMOCOM. SIIPBIIIKO — €0 CTPOCHUE U (DYHKIIHH.

Ku3zHeHHBIN IUKII kietku.Penponykuus (pa3smMHOXeHHE) KJIETOK.
IlonsTue 0 JKU3HECHHOM LUK KJIETOK — ero TIEPUOJIBI. Pernukanms JJHK —
BaXKHEHUIITNH 3Tan JKU3HU KJIeTOK.MuTo3 — ero OHOJIOTHYECKOE 3Ha4YCHUE.
PaznoBugHOCTH MHTO3a B KJIeTKax pa3HbIX OpPraHu3MOB. Ilonstue 0 «CTBO
JIOBBIX» knetkax.Teopus «CTBOJIOBBIX KJIETOK» — MPOPHIB B COBPEMEHHOU
Onoorun u MEIUITUHE. Meiio3 OCHOBa T€HOTHUITNYECKOM, UHJUBUYAJIb



HOH, KOMOMHATHBHOM HW3MEHUYHBOCTH. buonoruueckoe 3HAYEHUE Meio3a. Cra
penue kieTok.Pak — camoe OomacHoe 3aboyeBaHue yeJ0oBeKa u IpYTHUX
JKUBBIX CYIIECTB.

Jlabopamopuvie pabomwul. MUTO3 B KIETKax KOPHEH JyKa M XKMBOTHOM KIETKHM. MeHo3 B MBUTBHHKaX
[BETKOBBIX PAaCTCHUH.

Cemunap.Teopus «CTBOJIOBBIX KJIETOK — MPOPHIB B COBPEMEHHOM
OMOJIOTUY ¥ MEIULINHE.

Tema 6. Bupycol kak HekJeTouHas ¢popma xu3Hu (4 4)

Crtpoenue BUPYCOB U UX TUMBL. JKU3HEHHBIN MK BUpYcOB (Ha mpuMmepe Bupyca CIIM/la wnu renarura).
Kitetka-x03H ¥ BUpyC-TIapa3uT: CTpaTerud B3ammozeiicTBuia. CoBpeMeHHOE COCTOSIHHE MpoOiIeMbl 0OpHOBI C
BUPYCHBIMU MHQEKIMSAIMHU. BaknuHanust — 1OCTHXEHUS! U TPOOIEMBI.

Yuebuwiii npoexm. CoBpeMEHHOE COCTOSTHUE MTPOOIIEMBI OOPHOBI ¢ BUPYCHBIMH WH()EKITUSIMHU.

Cemunap. BakunHaus — AOCTHXKEHUS U IPOOJIEMBI.

Tema 7. IBoaonusi KJIeTkH (4 9)

[lepBuuHbIe 3Tanbl OMOXUMHYECKOH 3BOIIONUHN Ha 3emie. Teopuu SBONMIONHW MPO- U DYKAPHOTHIECKUX
KJeToK. [IponcxoxneHre MHOTOKIETOYHBIX OPTaHU3MOB.

Obobwarowuii cemunap. Knerka - 3neMeHTapHas TeHEeTUYECKas U CTPYKTYPHO-(YHKIMOHAIbHAS €ANHULA

KHUBOTO.

11 xknace

Yactb 2. CpaBHUTETLHAS (3BOTIOIMOHHAST) THCTOJIOT s (Y4eHHUe 0 TKAHSIX MHOTOKJIETOYHBIX OPraHu3MoB) - 314

Tema 8. [loHsiTHE 0 TKAHAX MHOTOKJIETOYHBIX OPraHu3MoB (3 4)

Omnpenenenue Tkanu. Teopusi «DBOTIONMUOHHON TUHAMUKH TKAHEBBIX cHCTeM akai. A.A. 3aBap3uHay.
Knaccudukanus tkanei. [IpoucxoxieHue TKaHEeH B SBOJIIOIIMA MHOTOKJIETOYHBIX JKUBOTHBIX U Pa3BUTHE TKAHEH B
MpoIecce UHANBUAYATBHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3e).

Tema 9. dnurenuanbHble TKAHU (4 1)

[TokpoBHBIE SIUTENUH TO3BOHOYHBIX W OECIIO3BOHOYHBIX JXHBOTHBIX. OfHM (YHKIUH — pa3HbIe
pemenus. Kumeunsie snurenun. TUIBI MUIIEBAPEHUS B )KUBOTHOM MHUPE — BHYTPUKIETOYHOE U TIOJOCTHOE.

Jlabopamopnas paboma. 3ydeHne snuTeNUaNbHBIX TKaHEH.

Tema 10. Mblleynbie TKaHu (2 1)

Tunbl MBIIIEYHBIX TKAHEH Y MO3BOHOYHBIX W OECIIO3BOHOYHBIX KMBOTHBIX (COMAaTHUECKHE IONEPEYHO-
M0JI0CAThIE U KOCBIE; CEPICUHBIC TIONIEPEUHOII0IOCATHIE; ITIAJIKUE).

Jlabopamopuas paboma. VI3yueHne MbIIIEYHOW TKaHH.

Tema 11. Tkann BHyTpeHHeH cpeabl (COeTUHUTENbHAS TKAHb) (9 U)

OnopHo-MeXaHMYECKHE TKaHU (COSAMHUTENbHAs TKaHb, XpsIl, KOCTHAas TKaHb). CXeMBl MX CTPOEHHUS U
AJIEMEHTHI SBOJIOIMY OMOPHBIX TKaHEH Y )KUBOTHBIX.

Tpodudecko-3ammuTHBIC TKaHU (KPOBb, TUM(MDOUTHAS TKaHb, COSTUHATEIFHAS TKAaHb ).

KpoBs. Bocnanenne u wuMmMmyHuTeT. MMMyHHTET — TOHSATHE 00 OCHOBHBIX THIIAX WMMYHHUTETA.

[IpoTekanre UMMYHHOW peakIiK B OpPraHU3Me IMPH TONaIaHuK aHTUTeHa. DaKTOPEI, BIUMIONINE HAa QYHKIIHOHH-



pOBaHNE UMMYHHOM CHCTEMBI: 3KOJIOTHsI, BUPYCHBIE M HH(EKIIMOHHBIE 3a00JI€BaHNsI, Ay TOMMMYHHBIEC 3a00JICBaHMUSI.
CIINJ — uyma XXI Beka — cMepTenbpHas OMaCHOCTh 3TOH 00JIC3HU U ITyTH OOPHOKI C €€ PacIpOCTPaHEHUEM.

Jlabopamopnas paboma. VI3ydenne coeqUHUTEIHHON TKaHH.

Cemunap. CITUJ1 — cMmepTenbHas oNacHOCTh 3TOH 00JIe3HH U MyTH OOPBOBI ¢ €e pacIpoCTPaHEHUEM.

Tema 12. Tkanu HepBHOI cucTeMbI (6 1)

3HaueHre HEPBHOM CUCTEMBbI KaK TJIaBHOH WHTETPUPYIOLIEH CHUCTEMBI HAIIEro0 OpraHu3Ma. DIIEMEHTEHI
HEPBHOH TKaHU — HEUPOHBI U TTIMAIbHBIC KICTKH.

Jlabopamopuvie pabomwi. VI3yuenue HepBHOM TkaHu. Pacrio3HaBaHue TKaHEH.

Yyebnuviii npoexm. JKCTepoLENITOPHI M MOCTYIUIEHUE HHPOPMALIUK U3 BHEIIHEH CpPEIbL.

Tema 13. PacTutesbHbie TKaHU (7 4)

Knaccudukanuss pacTUTENbHBIX TKAaHEW W WX JBONIONHS B CBSI3M C IEPEXOJIOM PACTEHHH K HAa3eMHOMY
00pa3y xu3Hu. O0pa3oBaTenbHas, TOKPOBHBIE, OTIOPHBIE (MM MEXaHHYECKHUE), TIPOBOIAIINE, OCHOBHAS TKAHU.

Cemunap. Pa3Butne TKaHel - HOpMa u maTojorus (mponudepanus, THIIEPIUIa3usl, MEeTaIuIa3us, AUCIUTa3Hs,
aHaIUIa3us U pereHepartus).

Obobwarowuii cemunap. I'nCTONOTUSA - YIEHHE O TKaHAX MHOTOKJIETOYHBIX OPTaHU3MOB.

Yacts 3. 3akiouenue. 3HaueHHMe IBOJTHIUOHHOIO MOAX0A IPH U3YYEHMH KJIETOK U TKAHel KUBOTHBIX
U YeJIoBeKa - 4 4

OO011e0noIOrHUecKre 3aKOHOMEPHOCTH, OTKPBITBIE TPH H3YYEHHH OCHOBHBIX CTPYKTYp M TPOILECCOB B
YKUBOHM TPUPOJIE — OCHOBA COBPEMEHHOM MOJIEKYJISIpHOM OHoNoruu u MenuiuHbl. Hemarona u nusiBka, qpo3oduna
U KpbICa, CTBOJIOBAs KJIETKA U KyJIbTypa TKaHEH — BCE 3TO MOJENIbHbIE OOBEKTHI JUIS pEHICHUS aKTyalbHBIX 3a7a4

COBPEMEHHOU OMOJIOTUU U MEIUITUHBI.

TpeﬁOBaHI{lﬂ K YPOBHIO IIOATOTOBKHU yYaIIUXCS

B pe3ynbTare n3ydeHus 3J€KTUBHOTO Kypca ydalluecs J0/DKHbI 3HATh!

* MIPUHIUITHAIEHOE YCTPOMCTBO CBETOBOTO M 3JIEKTPOHHOIO MUKPOCKOIIA;

* TIOJIOKEHUS KIICTOYHOM TEOPHH;

* 0OCOOCHHOCTH MTPOKAPHOTHICCKOHN M SyKapUOTUIECKON KIIETOK;

* CXOZICTBO U pa3jIyue KUBOTHOM M PaCTUTEIBHON KIIETOK;

* OCHOBHBIC KOMITOHEHTHI U OPTaHOWJbl KJIETOK: MEMOpaHy ¥ HaJAMEMOpPaHHBIH KOMILIEKC, IUTOILIa3My U
OpTraHOUIbl, MUTOXOHJIPHH U XJIOPOILIACTHI, PHOOCOMBI;

* OCHOBHBIE J3Tallbl CHHTE3a OelKka B 3YKapHOTHUYECKOH KIIETKE — TPaHCKPHUIIHIO (CMHTE3 M CO3pEBaHUE
PHK) u Tpancnsnuto (cuHTe3 OSIIKOBOI 1IeTn);

* 0OCOOCHHOCTH SIJICPHOTO aIllapara 1 PenpoIyKIUI0 KIETOK;

* CTPOCHHE BUPYCOB M UX THIIbI, )XU3HEHHBIN ITUKJI BUPYCOB, COBPEMEHHOE COCTOSIHUE MPOOIIEMBbI OOPHOBI C
BUPYCHBIMU UH(PEKIIUAMHU;

* PEaKIUIO KJIIETOK Ha BO3/ICHUCTBHE BPEIHBIX (hPaKTOPOB CPEIIBL;

* oIpejieNicHHe U KllacCU(UKAIIHIO TKAaHEe!, MPOUCXOXKICHIE TKaHEeH B BOIIIOIUN MHOTOKJICTOUHBIX;

¢ CTPOCHUE OCHOBHBIX THUIIOB KJICTOK U TKaHEH MHOTOKJIETOYHBIX KHUBOTHBIX;



* UMETh NPEACTABICHHE O MOJICKYJISIPHO-ONOIOTHUECKUX OCHOBAX psijia BXKHEHIINX MPOLIECCOB B KIETKAX U
TKaHSX HaIllero OpraHu3ma.

VYyamuecs: TOIKHBI yMeTh:

* paboTaTh CO CBETOBBIM MUKPOCKOTIOM W MUKPOCKOIIMYECKUMHU TMpenapaTamu;

* «IUTATh» AIEKTPOHHO-MUKPOCKOMUYecKre GpoTorpaduu 1 CXeMbl KJICTKHA U €€ OPTraHOHIOB;

* U3TOTOBIIATH MPOCTEHININE MTPenapaThl A5l MUKPOCKOITMYECKOTO UCCIEeJOBaHUS;

* ONpeAesATh THII TKAHU 10 penapary uin Gotorpapuu;

* BEISIBIISIT [TPUYMHHO-CIICAACTBEHHBIE CBSI3M MEXIY OHOJIOTMYECKHMH MpPOIECCaMu, MPOUCXOSAIIUMHI Ha
Pa3HBIX YPOBHSIX OPraHU3aIMU )KUBBIX OPraHU3MOB (OT MOJICKYJISIPHO-OMOIOTHYECKOT0 0 OPTaHUu3MEHHOT0);

* WJUTIOCTPUPOBATH OTBET MIPOCTEHIINMH CXEMaMH U PUCYHKaMH KJIETOUHBIX CTPYKTYP;

* paboTaTh C COBpEMEHHON OMOIOTUYECKON U METUITMHCKON TnTepaTypoi (kHuramu) u UaTepHeTOM;

* COCTaBJISATh KpaTKue pedeparsl U TOKJIAABI 10 HHTEPECYIOIUM UX TEMaM
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