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MHHOACHUTEJIbBHASA 3AIINCKA

InanupyemMbie pe3yJibTAThbI
Jluunocmuvimu pe3yriemamamu 0C80€eHUsl y4eOH020 KYPCa ANAIOMCA:

— OCO3HAHUE €IMHCTBA M LIEJIOCTHOCTU OKPYKAIOLIEro MHpa, BO3MOKHOCTH €ro IO3HAHUS U
0OBSICHEHUS HA OCHOBE JJOCTHIKCHHIA HAYKH.

— TIOCTEIEHHOE BHICTPAMBAHUE COOCTBEHHOM IIEJIOCTHOM KapTHHBI MUpAa.

— OCO3HaHUE NOTPEOHOCTH U TOTOBHOCTHM K CaMOOOpa30BaHHIO, B TOM 4YMCJIE M B paMKax
CaMOCTOSITEIbHON JEATEIHLHOCTH BHE IIKOJIBI.

— OIICHKA KM3HCHHBIX CUTYAIlMH C TOYKHU 3peHUs 0e30macHOro oOpasa >KH3HH U COXPAHCHHUS
310pPOBbBSL.

— OIIEHKA 9KOJIOIMYECKOro pUcKa B3aUMOOTHOUICHHUH YeJI0BEKA U MPUPO/IbL.

— (opMupoBaHHE HSKOJIOTHUECKOTO MBIIICHHE: YMEHHE OILICHHBATh CBOIO JIESTEIBHOCTH M
MOCTYNKH JPYTHX JIIOJIEH C TOYKU 3PEHUS COXpAaHEHHUs OKPYXKAIOIIeH Cpelnbl — TapaHTa
YKU3HU U OJIarornoTyqus JIIoAei Ha 3eMIe.

Memanpeomemnvimu  pe3yiemamamu  U3yyeHus Kypca —Aeasemcsa  (opmuposanue

YHHUBEpCaJIbHBIX Y4eOHbIX AercTBuii(YY II).

Pecynamuenvie YV/I:

—  CaMOCTOSITEIFHO OOHAPYKHMBATh M (OPMYIHUPOBATH YUEOHYIO MPOOJIEMY, ONPEACHATh e
y4eOHOU 1eATENbHOCTH.

— BBIIBHTaTh BEPCUU pEIICHUs MPOOJIeMBI, OCO3HABATh KOHEYHBIH pe3yibTaT, BHIOMPATH W3
MPETIOKEHHBIX U UCKATh CAMOCTOSATEILHO CPEJICTBA JTOCTIKCHHUS TICITH.

— CocraBmaTh (MHAMBUIYATbHO WM B TPYIIE) IUIaH peHieHUsT MpoOaeMbl (BBITIOJHEHUS
MPOEKTA).

— pabotas mo IUIaHy, CBEpSITh CBOM JEMCTBHS C LIEIbIO M, IPU HEOOXOAUMOCTH, UCIPABIATH
OLIMOKU CaMOCTOSITENBHO.

— B JMajore C Y4YUTEJIEM COBEpPIIEHCTBOBATH CaMOCTOSITENIbHO BbIPaOOTAaHHBIE KPUTEPUU
OIICHKH.

Iloznasamenvuvie YVJ/]:

— aHaNu3WpOBaTh, CpaBHUBATh, KiIacCUUUUPOBATH U 0000mare (akTel U SBICHUS.
BbIsSBISATE IPUYMHBI U CIIECTBUS MPOCTHIX SBICHUIA.

— OCYILECTBJISATh CpaBHEHHE M KJIACCH(PHUKAIMIO, CAMOCTOSITEIILHO BbIOMpass OCHOBaHUS U
KpUTEpUU JJISl YKA3aHHBIX JIOTHUECKUX ONepaluii; CTPOUTh KiIacCHU(PHUKAIMIO Ha OCHOBE
JMXOTOMUYECKOTO JIeJIeHHsI(Ha OCHOBE OTPULIAHNUSA).

— CO3/aBaTh CXEMaTHUYECKHE MOJEIH C BBIJCIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 0OBEKTA.

— COCTaBNSITh  TE3MCHI, pa3NUYHbIE BUIbl  IUIAHOB(IIPOCTBIX, CIOXKHBIX H  T.IL).
[IpeoOpa3zoBbiBaTh HHGOPMAIIUIO U3 OJHOTO BUA B APYroii (Tabuuily B TEKCT U 1Ip.).

— BBIUUTHIBATh BCE YPOBHU TEKCTOBOM MH(OpMAIIUY.

— YMETh ONPEIENATh BO3MOXKHbBIE UCTOUYHHKU HEOOXOIUMBIX CBEICHHI, MPOU3BOIUTH MOUCK
uH(pOpMalLIUY, aHATM3UPOBATh U OLICHUBATH €€ IOCTOBEPHOCTb.

Kommynuxamuenwvie YYVJ/I:

- CaMOCTOSITENIbHO OpPTaHH30BBIBATH y4eOHOE B3aUMOJICHCTBHE B Tpymne (OMpenensTh

oOI1ue 1eu, pacipeaensTh POJH, J0TOBAPUBATHCS APYT C IPYTOM U T.JI.).

— B JIUCKYCCHUU YMETh BBIIBUHYTh apT'yMEHTHI U KOHTPAPTYMEHTHI

— YUUTBCS KPUTUYHO, OTHOCHTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM MpH3HABaTh

OLIMOOYHOCTh CBOETO MHEHHUS U KOPPEKTUPOBATH €TO0.

— MMOHUMATH MO3UIIUIO APYTOTO; Pa3INYaTh B €r0 PeUr: MHEHHE, 10Ka3aTeNbCTBO, (DaKThI

- yMeThb B3IJISIHYTh Ha CHUTYallMIO C WHOM TO3UIIMHM U JOTOBAPUBATHCS C JIFOJIBMU HHBIX

IIO3HUIIHUH.



IIpeaMeTHBIMU Ppe3yJIbTATAMHM OCBOCHHUS YI€OHOTO Kypca SBIISIOTCS:

- [TonoxeHus KIeTOYHOU TeOPUH;

— Oco0GeHHOCTH TPOKAPUOTUIECKOHN U DYKAPUOTHUYECKON KIIETOK;

- CX0/ICTBO U pa3ianvue pacTUTEIbHON U dKUBOTHOM KIIETOK;

- OcHOBHBIE KOMIIOHEHTHI ¥ OpraHoujabl KJIETOK: MeMOpaHy, ULUTOIJIa3My H
OpraHouIbl, MUTOXOHJIPUH U XJIOPOILJIACThI, PUOOCOMBI;

- OcHoBHbIE 3Tanbl OMOCHHTE3a O€lika B JYKapUOTHUYECKON KIIETKE — TPAHCKPUIILIHIO
UTPAHCISLUIO;

— Oco0eHHOCTH AIEpHOTO armapara u pernpoayKIU0 KIETOK;

- Peakuuio ki1eToK Ha BO3/IEHCTBUE BPEIHBIX (PAKTOPOB CPEbI;

- Onpenenenve M KiIacCU(UKALNIO TKaHEH, MPOUCXOKJIEHUE TKaHEH B SBOJIOLMU
MHOTOKJIETOYHBIX;

- CrpoeHre OCHOBHBIX TUIIOB KJIETOK U TKaHEH MHOTOKJIETOUHBIX KHUBOTHBIX;

- WNmery mpencraBiieHne O MOJEKYISIPHO-OMOJIOTHYECKHMX OCHOBAaX psla Ba)KHEHIINX
IIPOLIECCOB B KJIETKAX M TKAHAX HAIIEr0 OpraHu3Ma.

- PaGoTtath co cBETOBBIM MUKPOCKOIIOM U IIpernapaTaMy;

- HazbiBaTh cocTaBHbIE YacTH KJIETKH U “y3HaBaTh~ UX Ha cxeMe WiH Gortorpaduu;

- N3roroBnsaTe mnpocTediMe mpenapaTsl Ul  MHKPOCKOIIMYECKOTO  HCCIEA0BAHUS;
Onpenenars TUN TKaHU 110 GoTorpaduu;

- BbIsSBIATE NPUYMHHO-CIIEACTBEHHBIE CBSI3M MEXJy OHOJIOTUYECKUMH IMpOLieccaMu,
MPOUCXOJAIIMMHM HA pPa3HbIX YPOBHSAX OpPraHM3alMM >KUBBIX OpPraHuU3MoB (OT
MOJIEKYJISIPHOTO JIOOPTaHU3MEHHOTO);

- CocraBnaTh KpaTkue pedeparsl U JOKJIAIbI 10 UHTEPECYIOIIUM UX TEMaM U IPEACTaBIATh
UX;

- Hcnonbs30BaTh 3HaHMS O KJIETKE U TKaHSX Ul BEJEHUS 3I0pOBOTO 00pa3a JKU3HHU.

Conep:xanue nporpaMmmbl

BUOJIOI'USA KJIETKH — 34 4

Tema 1. BBeeHue B 6H0JI0rHI0 KJIeTKH (2 )

3anaun coBpeMeHHON muTosoruu. KiierouHass Teopuss — OCHOBHOW 3aKOH CTPOEHUS
KUBBIX OPraHU3MOB. 3aciayra OTEUYECTBEHHBIX OHOJIOTOB B 3alUTE€ OCHOBHBIX IOJOKEHUN
KJIETOYHOU TEOPHH.

Tema 2. O0uMii MJIaH CTPOEHHUS KJIETOK KMBBIX OPraHu3MoB (4 )

[Ipokapuorsl u »sykapuotTbl. CxonctBo u  paznuuus. KHBOTHAasE M pacTUTEIbHAs
JyKapuOTHYECKas KJIeTKa. TeopuH MPOUCX0KACHHUS IYKAPUOTUUECKON KIIETKH.

IIpakTnyeckne pa6orbl. OCOOEHHOCTH CTPOEHHUS KIETOK MpokapuoT. H3ydeHue
MOJIOYHOKHUCTBIX OakTepuii. OCOOEHHOCTH CTPOSHHSI KJIETOK DYKapHOT.

Tema 3. OcHOBHBbIE KOMIIOHEHTHI M OPraHOUABI KJIeTOK (134)

a) MemOpana u HagMeMOpaHHbIH kKoMIuiekc. CoBpeMeHHasi MOJIETb CTPOEHHs KJIETOYHOM
MeMOpaHbl. Y HUBEpCAJIbHBINA XapaKTep CTPOEHUSI MEMOpaHbIBCEX KIIETOK.

Komnvromepnuwii ypox.

IIpakTnueckas padora. 13yyenue kKIeTOK BOJHBIX IPOCTEUIIUX.

6) Huromnasma u opraHoujsl. L{luTOCKeNEeT KIETOK — €ro KOMIOHEHTHl M (YHKIUHU B
pa3HbIX TUNAX KIeTOK. MeMOpaHHbIe OpraHOM bl KJIETKH.

IIpakTnuyeckas padora. OCHOBHbIE KOMIIOHEHTBI M OpraHouzpl kierok. [lmazmosmns u
JETIa3MOJIN3 B KJIETKaX KOXKHIIBI JIyKa.

B) MUTOXOHAPHH U XJIOpOIUIacThl. TUIIBI OOMEHa BEIIEeCTB B KJIeTKe. MICTOUHUKHU SHEprun
B Kkierke ['ereporpodsr u aBTOTpo(bl. OCHOBHBIE 3aKOHBI OHOPHEPTETUKU B KIIETKaX.
MutoxoHnpuss — »Hepreruueckas craHuus KieTku. CoBpemeHHas cxema cuHTeza ATO.



Xnoporutactel U GoTocunTes. ) Pudocomsl. Cunre3 6enka. TUMBI U CTpyKTypa puOOCOM Mpo- U
sykapuoT. OCHOBHBIE ITAIbl CHHTE3a Oellka B 9YKapuOTUYECKON KIIETKE.

Tema 4. SinepHblii anmapart U penpoayKuus KieTok (8 1)

a) Sapo SyKapuOTHYECKOM KIIETKM U HyKJIeou] NpokapuoT. CTpoeHHE U 3HAYEHUE sJpa.
[lonatue o xpomatune (3y- U rerepoxpomMaruH). CTPyKTypa XpOMOCOM. SIpBIIIKO — €ro
CTpOCHHE U (DYHKIIHH.

0) JKusHennbii nukn xnerku. Penponykumst (pa3smHoxeHue) kietok. Ilonsitue o
KU3HEHHOM LMKJIE KIETOK — ero nepuoisl. Perummmkamusa JHK — Baknelmmii stan xu3Hu
KJIeTOK. MuT0o3 — ero OuoJsiornyeckoe 3HaueHue. Pa3HOBUIHOCTM MHTO3a B KJIETKaX pPa3HBIX
opranu3MoB. [IoHsATHE O «CTBOJIO- BBIX» KJIETKax. Teopusi «CTBOJIOBBIX KJIETOK» — IIPOPHIB B
COBPEMEHHOU OMOJIOTHU U MeTuInHe. Mel03 — OCHOBa TE€HOTHITHYECKOM,

WHJIMBUIYyAIbHOW, KOMOMHATUBHOW HM3MEHYMBOCTH. buosormdeckoe 3HaueHUE Meio3a.
Crapenue kietok. Pak — camoe onacHoe 3a00j1€BaHNE YeJIOBEKaH JIPYTUX JKHUBBIX CYILECTB.

IIpakTnueckass padorsl. MHTO3 B KJIeTKax KOpHEH Jyka. MHTO3 >KUBOTHOM KJIETKH.
Meli03 B IBUIBHUKAX [IBETKOBBIX PACTEHUM.

Tema 5. Bupycshl kak HekJeTouHasi popMa ku3HM (4 4) CTpoeHHe BUPYCOB U UX THUIIBI.
XKuznennslii uukn BupycoB (Ha npumepe Bupyca CIIM/la unu rematuta). Knerka-xo3siuH u
BHUpYC-TIapa3UT: cTpaTeruu B3auMojencTBus. COBpEeMEHHOE COCTOSIHHE MpoOsieMbl OOpbOBI C
BUPYCHBIMHU UH(DEKIUSAMHU.

Baknunanust — n10oCTHXEHUS U TPOOIIEMBI.

Ipakmuueckoe unmepaxmueroe 3anamue «Heknerounsle (opMsbl :KU3HU. Bupycel».



Tema 6. IBoaonusa KieTku (34)
Peakius kIeTok Ha BO3JEHCTBUE BPEIHBIX (PAaKTOPOB Cpelbl (AIKOT0Jb, HAPKOTHUKH, KypeHHE,
TOKCHYHBIE BEIIECTBA, TsDKENbIe METaulbl U T.1.) OOparumMble W HeoOpaTUMBbIe TOBPEKICHUS
KJIeTok. KierouHele M MOJEKYISpHbIE MEXaHU3Mbl TOBPEKIAIOUIETO JEHCTBHS PAa3IUYHBIX
(akTOpPOB HACTPYKTYPY U (DYHKIIHUIO KIIETOK.
Obobwarowuil cemunap. Kietka — sneMeHTapHasi TeHETUYECKas U CTPYKTYPHO-(PYHKIIMOHAIbHAS
enuHMIA KUBOTO (1 1)

Ny HanmeHoBaHMe pa3je/ioB U TeM Konuyec Koimnyec
n/ TBO TBO 1/p
1 4acoB
Pa3nes |. BuoJiorusi KjieTku
1 [ Tema 1.Bseoenue ¢ buonozuro xiemxu 2 1
2 | Tema 2.06wuii nian cmpoenust Kiemox HCueblx 4 2
OpPeaHU3MO8
3 | Tema 3.0cnosHble KOMROHEHMBL U OP2AHOUOb 13 3
KIemoK
4 | Tema 4.50epnviii annapam u penpoOoyKuus Kiemokx 8 2
5 | Tema 5.Bupycsl kak HekiemouHnas hopma xHcusnu 4
6 | Tema 6.21emenmol namonocuu kiemku 3
HToro 34 8




TEMATHYECKOE IINIAHUPOBAHUE
10 knacc (34 yaca)

Ne JlaTa Tema IpakTHYecKas YacTh Hcnoan3zoBanue 000opyaoBaHus
n/n Touxu pocta
Tema 1. Beeoenue ¢ ouonozuio knemxu ( 3u)
1 3ajaun COBPEMEHHOM IIUTOJIOTHH.
2 KieTounast Teopusi — OCHOBHOM 3aKOH CTPOCHHS KUBBIX
OpraHU3MOB.
Tema 2. Obuwguii naian cmpoeHus Kiemok yHcuewlx opeanuzmos (4 u)
3 [TpoxapuoTs! u 3ykapuoThl. CXOJICTBO U pa3INUKAL. JI/p Nel. OcoGeHHOCTH CTpOCHUS
KJIETOK DYKapHOT.
4 JKuBOoTHAs M pacTUTENbHAS dYYKApUOTHIECKAsl KIIETKA.
5 Teopuu MPOUCXOKICHHS IYKAPUOTHUECKOM KIETKH.
6 Oco0eHHOCTH CTPOEHUS KJIIETOK IPOKAPHOT. JI/p Ne 2. 3yuenue
MOJIOYHOKHUCIIBIX OaKTEpHIA.
Tema 3. Ocrosnble KOMROHEHMbL U OP2aAHOUObL KiemoK (13u)
7 Mem6paHna n HajiMeMOpaHHbIH KOMILIEKC. J1.p. «CpaBHenue mudpy3HoHHOM  |JIaTINK BIAXKHOCTH BO3TyXa
CIIOCOOHOCTH KJIETOYHON MeMOpPaHbI
U KJICTOYHON 000JIOUKID)
8 CoBpeMeHHast MOJCIb CTPOCHHS KIIETOYHONH MEMOpPaHBI.
9 YHUBepCcaTbHBIN XapaKkTep CTPOSHUS MEMOpaHbI BCEX KIIETOK. JI/p Ne3. N3yuenune KIeTOK
BOJIHBIX TPOCTEUIINX.
10 [uTomnazma 1 OpraHoOUIbI. JI/p Ned. ITnazmonu3 u Muxkpockor, Habop st
JIETIa3MOJIU3 B KJIETKaX KOXKUIBl | MpernapupoBaHus
JyKa.
11 [{uToCKeNneT KIEeTOK — ero KOMIOHEHThI ¥ (PYHKIIMU B Pa3HbIX JI/p Ne5. OcHOBHBIE KOMIIOHEHTBI
THUIAX KJIETOK. U OPraHOUJIbI KJIETOK.
12 MeMOpaHHbIE OPraHOUIbI KJIICTKH.
13 MHUTOXOHJIPUHU U XJIOPOILIACTHI.
14 Tunbel oOMeHa BenecTB B KJIeTKe. [ eTepoTpodsl u aBTOTPODEI.
15 Wcrounuku sHepruu B kiieTke. OCHOBHBIE 3aKOHBI OMOAHEPTETHKH B

KJICTKax.




16

MI/ITOXOHI[pI/Iﬂ — OHCPreTUUICCKasA CTAaHIUA KIICTKH.
CoBpemenHnas cxema cunre3a ATO.

17 Xuopomactsl 1 OTOCHHTE3 «["a3oBbIe 3¢hexTr /laTunku kucnopoaa, pH
dboTOCHHTE3a»
18 Pu6ocomer. Cunres Genka. JL.p. «M3ydenne pepmenTaTuBHOM [[[aTUMK ONTHYECKOMN IIOTHOCTH
AKTUBHOCTH CITFOHBI»
19 OCHOBHBIE KOMITOHEHTBI 1 OPraHOMIbI KJIIETKH. (CEMUHAD)
Tema 4. SInepHblii annapart ¥ penpoayKius KJieTok (8 1)
20 SAnpo sykaproTH4eCcKON KIETKH U HyKJIeoua mpokapuot. CTpoeHuen
3Ha4yeHue sapa. [loHaTue o xpomaruse.
21 CtpykTypa XpoMOCOM. SIIPBITIIKO — €r0 CTPOCHUE U (PYHKITHH.
22 JKuzHeHHbI HuKI K1eTku. Penpoaykius (pa3sMHOXKEHHUE ) KIETOK. JI/p Ne6. Muto3 B kieTkax
[TonsiTHE O )KU3HEHHOM IHKJIE KJIETOK — €T0 IEPHO/IBI. KOpHe# Jyka.
23 Permuukarust JIHK — BaskHeHMIuMiA STan >KM3HU KIETOK.
24 MuTto03 — ero Guosoruiyeckoe 3HaueHue. PasHoBuaHOCTH JI/p. «IloBenenue xpomocom nipu | Muxpockor, Habop
MUTO3a B KJIETKaX Pa3HbIX OPTraHU3MOB. MUTOTHYECKOM JICIICHUN B MUKpOIIpenaparoB, Habop
KJIETKaX PaCTeHUI» JUISL IpEapyupOBaHHUSI
25 [ToHsiTHE O «CTBOJIOBBIX» KIIETKaX. Teopus «CTBOJIOBBIX KIETOK»
— MPOPBIB B COBPEMEHHOM OMOJIOTHH U MEIULIMHE.
26 Meii03 — 0CHOBa T€HOTUITMYECKON, HHANBUAYaTbHON, KOMOMHATUBHON JI/p «IloBenenue xpomocom nipu | Mukpockort, Habop
M3MEHUYMBOCTU. bruonornueckoe 3HaueHue Meio3a. MEHOTUYECKOM JICJICHUU B MUKpOIIpenaparoB, Habop
KJICTKaX PacCTeHUI» JUISITIpeniapupOBaHus
27 Crapenue kieTok. Pak — camoe onacHoe 3a00JieBaHNe
YeJIOBEKA U APYTUX KUBBIX CYIIECTB
Tema 5. Bupycwol kak neknemounasn gpopma ycusnu (4 u)
28 CrtpoeHue BUPYCOB U UX TUIIBL. JKU3HEHHBIH UKI BUPYCOB (HaIpuMepe
Bupyca CIIM/]la wiu renarura).
29 KrneTka-x03siMH U BUpYC-TIapa3uT: CTPATErMH B3aUMOICHCTBUSL.
30 CoBpeMeHHOE COCTOSIHHE MPOOIeMbl OOPHOBI ¢ BUPYCHBIMU
nHbekuusMu. BakuuHanus — I0CTHXKEHHSI U IPOOIIEMBI.
31 Ipaxmuuecxoe unmepaxkmugnoe 3auamue «HexneTounsie GopMbl
KU3HU. BUpycei».
Tema 6. Deonroyus knemku (3u)
32 Peakuust keTok Ha BO3/I€HCTBUE BPEIHBIX (PaKTOPOB CPEIHI .
33 KneTounslie u MONEKyISIpHBIE MEXaHU3MBI TIOBPEXKIAIOIIETO
JCVCTBHS pa3NUYHbIX (PAKTOPOB HA CTPYKTYPY U (PYHKIIHIO KJIETOK.
34 KneTtka — aneMeHTapHas reHeTHUECKask U CTPYKTYpPHO-

(YHKIIMOHATBHAS €IMHHUIIA )KMBOTO (CEMHHAP)
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