MYHUIIMTIATBHOE OI0/IKETHOE 0011e00pa30BaTeIbHOE YUPEKACHUE CPETHSS
oO1eoOpa3oBarenbHas mkoiaa No 2 IMEHHU MOJHOTO KaBayiepa opAeHOB CiaBbl
[TaBna Mnpuya ApyakoBa MyHUIIMIIATILHOTO OOpa30BaHuUs
[lep6buHoBCKuUii paiton crtanuna CrapoiepOrHOBCKas

MNoanucak: CanoTsko Onbra AnexcaHaposHa
DN: C=RU, S=KpacHozapckwit kpait,

C L=Crapouuep6HHoackas cT-ua, T=upexTop,
n OT b KO MYHUUMNAINBHOE BIODKETHOE
a OEIJ.[EOEPA3OBATEJ‘I!:HOE
CPERHSIS
OEMEOEPASOBATEJ'H:HAﬂ LUKONA Ne 2

WMEHW MOJIHOr O KABAJIEPA OPLIEHOB
O I I b ra CIABbI NMABA UIbUYA APHAKOBA
MYHULIMMAIIHOTO OBPASOBAHMA

[Ipunsita Ha 3aceanumn criaiesanocen Y TBEPIKJIATO
METOJUYECKOrO COBETA AJ'IeKca HEHHfZ{é“EiZ%’CG ona JlupexTop MBOY COIII Ne 2
OT « » 2024r. SNCYEO;”?%”yHM I1. . Apuyakosa
Ipetokon o 2021 ,HPOBHA ERESEEETT cr. CrapomepGuHOBCKas

Camnoteko O.A.

JOHOJIHUTEJIBHAS OBILIEOBPA3OBATEJIBHASA
OBIIEPA3BUBAIOIIASA ITPOT'PAMMA

«FOHbI1i1 Onosior nuudgposoii 1adopaTopum?

HAIIPABJIEHHOCTb: ECTECTBEHHO — HAYUYHAS
YpoBeHb nporpamMmbl: 6a30BbIT

Cpox peasmmszanuun: 1 rog (34 gaca)
Bo3pacrTnas kareropusi: 14-15 net (8A, 8b ki1.)

Cocras rpynnsbi: 10 12 ygen.

dopMma 00ydeHHUs1: OUHAs

Bua nporpamMmmbl: MmouduiiipoBaHHas
[Iporpamma peanusyercs Ha OIOJKETHOM OCHOBE

ID-nomep [Iporpammel B HaBurarope:

ABTOp — COCTaBUTENb:
bponsx Hemnu I'puropsesna

yUuTENb OMOJIOTUN

ct. CrapomepOuHoBckas, 2024r.



ITACIIOPT
AOMOJHUTENbHOH 0011e00pa3oBaTe/IbHOI 001epa3BUBaOLIeil IPOrPaMMbI
€CTeCTBEHHO-HAYYHOH HAaNPaBJICHHOCTH

«IOnbI1ii 0noJior npposoii 1adopaTopun»

HaumeHoBaHne MyHULIMITAIIMTETA [IlepOuHOBCKMIA paiioH
HanmenoBanue opranuzanuu MYHUITUTIATBHOTO OIOJI)KETHOTO OOIIET0
YUPEKICHUS CPENHEN
00meo0pazoBaTenbHOM MIKOJIBI No2 MMEHU
[TaBna Unbnua ApuakoBa
MYHUITUTIATBHOTO 00pa30oBaHus
[IlepOuHOBCKMIA pailoH CTaHUIIA
CraponiepOornHOBCKas
ID-nomep nporpammsel B AVIC
«Hasurarop»
[TonrHOE HaMMeHOBaHUE NOTIOJTHUTENIbHAS 001Ieo0pa3oBaTeIbHas
POTPaMMBI oO1epa3BHUBaroLas porpaMmma
«tOHnsI1i1 OHo0T 1MGPOBOI TAOOPATOPUN
MexanusM (pruHaHCUPOBAHUS MyHunmnansHOE 3aJaHNe
(ITd 0, myHuLUNaibHOE 3aJjaHUE,
BHEOIOKET)
®UO aBTopa (cocTaBUTE) bponsk Hennu I'puropbeBHa
MIPOTPaAMMBI
Kpatkoe onucanue [Iporpamma CIOCOOCTBYET
MPOTpaMMBbl (bOpMHPOBAaHHIO OCHOB €CTECTBEHHO -
HAy4YHOW TPAMOTHOCTH, PACHIMPEHUIO U
CUCTEMAaTU3allMM 3HAHUK OO0YyYaroluXxcs
MO OCHOBHBIM pasjiejaM OHOJOTUYECKOMN
HAyKH. [Iporpamma MOXET  OBIThH
peann3oBaHa ¢ MPUMEHEHHEM ITU(PPOBBIX
0Opa3oBaTEIbLHBIX TEXHOJIOTHH,
TEXHOJIOTUI CMEIIAaHHOTO 00yYEeHUSI.
®opma o0yueHus OuHas
YPpOoBEHB COEPKAHMS 03HAKOMUTEIBHBIHI
[1poa0MIKUTETBHOCTD 1 ron — 34 gyacoB
O0CBOCHHUS (00BEM)
Bospacthas kareropust oT 14 go 15 ner
Lens nporpamMmbl BOBJICUCHHUE OOYYAIOUIUXCS B MPOEKTHYIO
NesTEeIbHOCTh,  pa3pabOoTKa  HAay4YHO-
UCCJIeI0BATENLCKUX MTPOEKTOB, PA3BUTHE Y
00y4aronMxcsi CACTEMHBIX MPEACTaBICHUIMI




O KIIETKE KaK OCHOBHOW CTPYKTYpHOU M
(YHKIIMOHAJIBHON €MHHULIE BCETO )KHUBOTO

3ajaun mporpamMmsl

Ooyuarwuue:

. pacIpuTh M03HABATEIIbHBIH
MHTEpEC K  HW3y4aeMbIM  pazjeiiam
MPOTPaMMBI,

. MMO3HAKOMUTHh  OOydYarolmuxcsa ¢
KITFOUEBBHIMU MOHATUSIMUA U
3aKOHOMEPHOCTSIMH, COBpEMEHHBIMU

NMOCTHKCHHSIMH ~ HaykKd B o0yactu
[TUTOJIOTUH, OCHOBHBIMH HAIPABICHHUSIMHU
[TUTOJIOTUIECKHIX MCCIICOBAHMUIA;

. chopMupoBaTh Y
oOyyarommxcs
00111e€0M0IOTUYECKUE  TTOHSTHUS
O KJIETOYHOM CTPOCHHH KHBBIX

OpraHWU3MOB, B3aMMOCBSI3M CTPOCHUS U

(YHKIIMHM, pPa3BUTh HABBIKK  PEIICHHS

MPAKTHYECKUX OMOJIOTHYECKUX 3a/1a4.

Pazeusarowque:
. MTOUCK 000011IeHHBIX

criocoOOB  pelieHust  3ajaad,

B TOM 4YHUCJ€ OCYIIECTBIICHUE
[pa3BEepHYTOr0 MH(POPMAIIMOHHOTO TIOUCKA;
. BBIXOJI 32  paMKM  Y4EOHBIX
peAMETOB u OCYILIECTBJICHUE
[[€JICHAIIPABIICHHOTO MOUCKa
BO3MOXXHOCTEHN TS LIAPOKOTO

WCIIOJIb30BAaHUS CPEJCTB M CIOCOOOB
JEeHCTBHUS.

Bocnumamensnuwie:

. co3/aTh YCIIOBHS TUTST
npodeccuoHaaIbHON OpHUEHTAIUN
00yJaronmxcs;

. BOCITUTHIBATh Hay4HOE
MHPOBO33PEHUE 00YUAIOIINXCS;

. CIOCOOCTBOBATH (bopMUpOBaHHIO
OTBETCTBEHHOTO OTHOIICHUS

oOyJaronmxcst K OKPYXKallleMy MUpPY U
CBOEMY 3/10pOBBIO.




MNOACHUTEJBHASA 3AIINCKA

JlononHuTenbHas — 001IeoOpa3oBaTenbHas — oOlepa3BUBalONias — IIporpaMmma
«tOHp1i1 Ononor uudpoBol nabopatopum» (Iagee — MNporpaMma) €CTECTBEHHO -
HAyYHOW HAmpaBJICHHOCTH 0a30BOT0 YPOBHS NpeaHA3HAYeHA Al OO0yYaroIIuxcs,
IPOSBIISIIONINX UHTEPEC K OMOJIOTMH M MPOEKTHO-UCCIEI0BATEIbCKON A TEIHHOCTH.
[Iporpamma HampaBieHa Ha paclIUpEeHUE 3HaHUM oOydwarolmuxcs B 00JacTu
[UTOJIOTUU C DJIEMEHTAMH T€HETUKH, OMOXUMHH, SMOPHOJIOTHH, TUCTOJIOTHH, & TaKXKe
MOJTOTOBKY K BBIMOJHEHHUIO 3a/laHWM, BCTPEUAIONIUXCS B HCIBITAHUAX Pa3IHMYHOTO
ypoBHs (mipeanpodeccuoHaNbHBIX 3K3aMeHaX, KOHKypcax, onuMmnuanax, [ MA).

Copep:xaHue nporpaMMmbl CIocoOCTByeT (POPMUPOBAHHIO OCHOB €CTECTBEHHO -
HAyYHOW T'PAMOTHOCTH, PACHIMPEHUIO0 U CHUCTEMAaTH3allMHd 3HAHUN OOYydYarOIIUXCs IO
OCHOBHBIM pazzenam Ouosnoruueckoil Hayku. [Iporpamma MokeT OBITh pealnu3oBaHa C
OpUMEHEHUEM LU(POBBIX 00pa30BATENbHBIX TEXHOJIOIMM, TEXHOJIOTUI CMEIIAHHOTO
00yueHus.

AKTYaJIbHOCTH MPOTrPaMMBbI

[{utonorust oTHOCUTCSA K yHIAMEHTAJIBHBIM pa3jiejiaM OHOJIOTHH, €€ HU3yUCHHUE
HEOOXOIMMO JIJIT OCBOCHUS MPAKTUYECKH BCEX OMOJIOTHUCCKUX TUCIUIIINH. CTPOCHHIO
1 (QYHKIIMOHUPOBAHUIO KJIETOK TIOCBSIICHBI OTACIBHBIE YPOKHA 00IIe00pa3oBaTEIbHBIX
KypCcOoB OOTaHUKH, 300JI0TMU, AHATOMHH, oOmield Ouonoruu. OJHAKO B IIKOJBHOU
mporpaMMe  HEJOCTaTOYHO OCBCIICHBI BOMPOCHI  MPAKTHYECKOTO TPUMCHCHUS
KOMITJIeKca 3HaHWK O KieTke. OCHOBaHHBIC HA TMPAKTUYCCKUX MPUMEPAX MaTephabl
mporpamMMbl OyAyT CIOCOOCTBOBATH YIIYUIIICHUIO CHCTEMHBIX 3HAHUN O KJIETKE Kak
AIIEMEHTAPHON CTPYKTYPHOU M (DYHKIMOHAIBLHON SAMHUIIE YKUBOTO, TOHUMAHUIO CYTH
IPOIICCCOB, MPOUCXOMAIIMX B KHUBBIX OpPraHU3MaxX B MHTETPAlMM C OCHOBaMH
TCHETHUKH,0MOXUMHUH, TUCTOJIOTHH ¥ AMOPHOJIOTHH.

HopmaTuBHo-MeTOAUYECKME OCHOBAHUS JIJIsl CO3aAHUS IONOJHUTEIbHO
0011e00pa3oBaTeIbHOI 001Iepa3BUBAIONICH IPOrPAMMBI

1. ®enepanbubiii 3aKkoH Poccutickoit deneparuun ot 29 nexadbpst 2012 rona

No 273-®3 «O6 obpazoBanuu B Poccuiickoit denepariumy.

2. Vka3 npesunenta Poccurickoit @enepaunu ot 7 mas 2018 roga Ne 204 «O
HAI[MOHAJBHBIX LIEJAX U CTpAaTErMYECKuX 3amadax paszsutusa Poccuiickon denepanuun
Ha niepuoA A0 2024 roxay.

3. HauuonaneHbiii npoekt «OO0pa3zoBaHHE», YTBEPKIECHHBIM MNPE3UTUYMOM
Cosera npu Ilpesunenre Poccuiickoit denepanuy no CTpaTETMYECKOMY PA3BUTHIO U
HaIlMOHAJBHBIM MPOEKTaM (MPOTOKOoJI OT 24 nexadpst 2018 roma Ne 16).

4. TlpuopuTeTHBIN MPOEKT «Jl0CTYIMHOE JOTOTHUTEIFHOE O0OPa30BAHKE JICTEI, B
penakuu npoTtokona npesuauyma Cosera nipu Ilpesuaente Poccuiickoit @enepanuu
M0 CTPATErnYECKOMY Pa3BUTHIO U MIPUOPUTETHBIM mpoekTaM oT 19 centsops 2017 roga
Ne 66 (7).



5. IIpoext Konnenmuu pa3BUTUsI JOTIOJHUTEIBHOTO 00pa3oBaHus aeteit 10 2030
roja.

6. @enepanbHblii MPOEKT «YCIEX KaXJIOro pedeHKa», B peJakIMu MPOTOKOJa
3acelaHus MPOEKTHOIO0 KOMUTETa MO HallMOHAJIbHOMY MpoekTy «OOpa3oBaHue» oT 7
nekabpst 2018 roga Ne3.

7. PeruoHanbHBIN MPOEKT «YCHeX KakIoro pedeHKa» B peJakiMu MpOTOKOjIa
poeKkTHOro komurera oT 9 anpesst 2019 roma NeS.

8. Ilpuka3z munucrepcTBa npocsenieHus: Poccuiickoit dexneparuu ot 09 Hos0ps
2018 No 196 «lIlopsmox opraHu3allid ¥ OCYIIECTBICHHA 00pa3oBaTelbHOMN
JESITENIbHOCTH 10 JOMOJIHUTEIBHBIM 00111€00pa30BaTEIbHBIM TPOTPaAMMaM.

9. IlocraHoBienne [7aBHOrO TroCyAapCTBEHHOTO CAHUTApHOTO  Bpaya
Poccutiickoit @eaeparuu ot 28.09.2020 Ne28 «O6 yrBepxknennu Canllun 2.4.3648-20
«CaHUTapHO-3MUIEMUOJIOTUYECKHE TpPeOOBaHUS K OpraHu3alUsM BOCHUTAHUS U
0oOy4eHHs, OT/IbIXa U 0370POBIICHUS AETEH U MOJIOACIKUY.

10. Meroauueckue pEKOMEHIAIMKW [0 MPOEKTUPOBAHUIO JIOMOJHHUTEIbHBIX
o01eoOpasoBarenbHbIX 001Iepa3BuBatomux nporpamMm (Kpacuogap 2020 roxn).

11. VYcraB MyHUIIUMNIATBLHOTO OOJKETHOTO YUYPEKICHUS JIOMOJHUTEIHHOTO
oOpazoBanust  Jlom  JeTckoro  TBOpYECTBA  MYHUIUNAIBHOTO  0Opa3oBaHUs
[Ilep6uHOBCKUI paiion cTanuia CtaporniepOnHOBCKasl.

12. TlonoxxeHne o JOMOJHUTENBHBIX 00I1€00pa30BaTENbHBIX 00IIepa3BUBAOIINX
nporpammax MBY J1IO T ct. CrapouiepOorHOBCKast

HoBusHna nporpamMmmsl

B mnponecce o6yuenuss mo IIporpamMmme opraHuzyercs camoOCTOSITENbHAs
NO3HaBaTelibHAsl  JESATENIbHOCTh  OOYy4aloU[UMXCs,  pa3BUBAIOTCS  HAaBBIKU
caMOOpraHHU3alINH, dhopmupyromme MOTPEOHOCTH K JalbHEHIIIEMY
caM000pa30BaHUIO U UCTIOIb30BAHUIO Pa3HOOOPA3HBIX NCTOYHUKOB MH(OPMALIIH.

Ileparornyeckas nejaecoo0pasHoOCTh

[IporpaMMa mpu3BaHa TOBBICUTH  KOMIIETEHTHOCTh  OOy4YaroIIMXCS B
(yHIaMEHTAJIbHBIX ~ BONpocax oOmeld OuoNoruu  4epe3  MPaKkTUYECKYI0 U
TEOPETUUYECKYIO JIeSITEIbHOCTh, HAIIPABJIEHHBIX Ha OCO3HAHHWE HAMPABICHU OUOIOTUU
KaK €MHON BCEOOHEMITIONICH HAYKH.

Heab nporpaMMsbl — pa3BUTHE Y 00YYaIOUIUXCSl CUCTEMHBIX MPEICTABICHUN O
KJIETKE KaK OCHOBHOM CTPYKTYpPHOW W (PYHKIIMOHAJIILHOW €IWHUIIE BCEro >XKMBOTO B
npolecce  MHTerpaluyd  LUTOJIOTUYECKUX,  OMOXMMHMYECKHX,  TIE€HETUYECKHUX,
TUCTOJIOTUYECKUX 3HAHUU U YMEHUM.

3agaum nmporpamMmsl
Ooyuarwuwue:

. paclIMpUTh NMO3HABATENIBbHBIA HHTEPEC K U3yUaeMbIM paszzaenam lIporpaMmsr;



. MO3HAKOMHUTH OOYYAIOIIUXCS C KIIFOUEBBIMU TOHATUSIMHU U 3aKOHOMEPHOCTSIMH,

COBPEMCHHBIMH  JIOCTIDKEHHSIMA HAyKd B OOJACTH  IIUTOJIOTUH, OCHOBHBIMHU

HAIPABJICHUSAMH ITUTOJIOTHYCCKHX MUCCIICIOBAHHUI;

. chopMHupoBaTH Y oOyJarommxcss  OOMEOUONOTHYECKUE  TOHSTHS
O KJIETOYHOM CTPOCHHH J>KHBBIX OPTIaHH3MOB, B3aUMOCBS3U CTPOCHHS W

(YHKIMU; Pa3BUTh HABBIKHM PCIICHUS MPAKTHUYECKUX OMOJOTMYCCKHX 3a/1a4.

Pazeusarwwue:

. IIOMCK 0000IIEHHBIX CIIocOOOB  pelIeHus  3ajaad, B TOM
YHCJIe OCYIIECTBICHUE Pa3BEPHYTOI0 HHPOPMAITMOHHOTO TTOUCKA;

. BBIXOJI 32 PaMKH Y4YEOHBIX MPEJIMETOB U OCYIIECTBJICHHUE IEJICHAIIPABICHHOTO

IIOMCKa BO3MOXKHOCTEH A ITUPOKOI'O UCIIOJIBb30BaHUA CPCACTB U CIroco0oB I[GﬁCTBHSI.

Bocnumamenwvnuie:

. CO3/1aTh YCJIOBUS JJIs1 TPO(PECCUOHATIBHOW OPUEHTALUU O0yJarOIIUXCS;

. BOCIIUTHIBATh HAYYHOE MUPOBO33PEHHUE O0YUAIOITUXCS;

. crioco0CTBOBATH (POPMUPOBAHUIO OTBETCTBEHHOTO OTHOIICHUSI O0yYaromuxcs K

OKpPYXAaIOIIEMy MUPY U CBOEMY 370POBBIO.
OTiimunTe bHAS 0CO0EHHOCTH NMPOTrPaMMBbI

O6yuenne mno Ilporpamme MOMOXKET OOYYalOIIMMCS TIOBBICUTH CBOM
00pa3oBaTeNbHbI YPOBEHb, KOTOPBIM MOXKET OBITh MPOAEMOHCTPUPOBAH MPU MIPUEME
B mpeanpodeccuoHaiabHble M MNPO(UIbHBIE KIACChl, a TakK€ Ha HWCHBITAaHUAX
Pa3IMYHOTO YPOBHS (OJMMIINAAAX, KOHKYpcaX, (eCTUBANISIX, HTOIOBOI aTTecTalun).
Karteropus o0yuaromuxcs

ITporpamma paspabotana s ooydaromuxcs 14-15 e, )xemaronmx moyduTh 3HaHUS
10 OCHOBAaM IIMTOJIOTHHU C AJIIEMEHTaMH OMOXWMHH, TE€HETUKH, rucTosioruu. Habop B
rpynnsl cBoOoaAHbINA. KonnuecTBo oOyyatomuxcs B rpynne a0 10 genn.

Cpoxu peanuzannu IIporpammbi
[Iporpamma paccuntana Ha 1 rog oOydenus. OOmiee KOJTUYECTBO YaCOB B TOJ
COCTaBJIIET 36 4acoB.
DopMbI M PEKUM 3AHATHH 110 IPOrpamMmme
[Iporpamma peanusyercst 1 paza B Hemento no 1 wacy. [IpoAgosKUTENbHOCTD
y4eOHBIX 3aHATUN YCTAaHOBJIEHA C YUYETOM BO3PACTHBIX OCOOCHHOCTEH O0yJaromuxcs,
JOMYCTUMOM Harpy3ku B COOTBETCTBHU C CAHUTApPHBIMHU HOPMaMH W TIpaBUJIAMU,
yrBepxkaeHHbIMU Canllun 2.4.4.3172-14.
dopMa 3aHATUH: WHIWBHAYAIHHO-TPYIIIOBAaS C TPUMEHEHHUEM IHU(PPOBHIX
TEXHOJIOTUH.



I[lnanupyemMbie pe3yJibTATHI OCBOEHHSI NPOrpaMMbI
ITo uToram peajn3zanuu NporpaMmsl od0y4yaruuecs OyayT 3Hamo:

® OCHOBHBIC OJTaIllbl PAa3BUTUA NHUTOJIOTHH, OCHOBHBIC IIOJOKCHUA KJI€TOYHOU
TCOPpHUH, POJIb LHUTOJIOTHMHU B CHCTCMC OMOJIOTTYECKUX HayK H €€ IIPUKIIAIHOC
3Ha4YCHHUC,

. OCHOBHYIO TEPMHUHOJIOTHIO M METOJABl HCCIIEOBaHMI B 0OJAcCTH LUTOJIOTHUH,
YCTPONCTBO CBETOBOTO MUKPOCKOIA;

. XUMHYECKUI COCTaB KJIETKH, OCOOEHHOCTU CTPOCHHMsSI, (HYHKIIMOHUPOBAHUS U
NEJEHUS MPOKAPUOTUYECKUX U DYKAPUOTHUECKUX KIIETOK;

° OCHOBHBIC IIOHATHUA  HOUTOJIOI'HH, MOHGKYHHpHOﬁ 6HOJIOFI/II/I, I'CHCTHUKU,
THCTOJIOTHUH U 3M6pI/IOJ'IOFI/IH;

° AJIT'OPUTMBI PCHICHUA IIPAKTHYCCKUX 3a/1aY.

[To utoram peanusaiuu NporpaMmbl 00yJaronuecs: OyayT yuems:

. CaMOCTOATENBHO padOTaTh C TUTEPATYPOM U aHATTU3UPOBATH TIPOUYUTAHHOE;
. JlaBaTh KpaTKUE, YETKHUE U JIOTUYHbIC OTBETHI HA MTOCTABJICHHBIE BOMPOCHI;
. pelaTh TUMOBBIE 3aJJaHUs IO [IUTOJIOTUH, BBIMOJIHATH Ja00OpaTOpHbIE padOThI U

IMPAKTUYCCKUC 3aTaH1A;

. OTNIMYaTh IO ONHUCaHUI0, MOP(MOJIOTHYECKUM TMpU3HAKaM Ha PHUCYHKaX,
MUKpodoTorpadusix pa3jIudHbIe THUIBI KJIETOK, TKaHEW, KJIETOYHBbIC OPTaHOUJIBI,
KJIETOYHBIE BKJIIOUEHUS, ONPEICIIATh CTAINIO )KU3HEHHOTO IIUKJIA KJIETKHU.

COJIEP KAHUE ITPOI'PAMMBI YUEBHBIN (TEMATUUYECKHAI) IIJIAH

Ne n/m Ha3Banmue pa3agesoB KosauvecTBo DopMmbI
1acoB aTrecTamuu/
KOHTPOJISA
e ®
g = s
S 2 £
= S =
= | £
=%
=
1. BBoaHoe 3aHsATHE 3 1 2 | Bxogsmee
TECTUPOBAHUE
2. [{uTonorus Kak HayKa 3 1 2 | Texymuii
KOHTPOJIb.
Brimonnenue
MPaKTUYECKUX
3aJITaHuN




CrpoeHre U XUMHYECKU COCTaB
kieTku. O0ecrieyeHue KIeToK
DHEPTUEH

Texkymuit
KOHTPOJIb.
Brinonnenue
MPAKTUYECKUX
3aganuii. Pabora
Ha/Jl IPOECKTOM

MeToabl HIUTOJIOTUUYECKOT'O Texkymuit
1 TUCTOJIOTHYECKOTO KOHTPOJIb.
aHaJm3a. Bremonnenue
MPAKTUYECKUX
Muxkpockonus 3aJIaHuN
W3rorosiieHne u aHAINA3 Texymui
MHKPOITPENAPaTOB KOHTPOJIb.
Brimoanenune
MPAKTUYECKUX
3aJlaHuH
['eneTnueckas napopmarus B Texkymuit
KJIETKE. 3aKOHOMEPHOCTH KOHTPOJIb.
HAaCJIeACTBECHHOCTHU Brimmonnenue
MPAKTUYECKUX

3aganuii. Pabora
HaJ[ IPOEKTOM

Knerounsit mukia. Muto3

Texymui
KOHTPOJIb.
Brimoanenune
MPAKTUYECKUX
3alaHNH

Metios

Texymui
KOHTPOJIb.
Brimoanenue
MPAKTUYECKUX
3ajmanui. Pabora
HaJl MPOEKTOM

[TaTonoruu neaeHns KJIETOK U UX
nocienctsus. OHTOreHe3

Texymun
KOHTPOJIb.
Brimoanenue
MPAKTUYECKUX
3ajmanui. Pabora
HaJl POEKTOM




10. O06006menue. 3amura NpoeKTHOW | 3 - 3 HUtorosoe
paboThI TECTUPOBAHHUE.
3anmra npoeKTa

UTOoro 34 |17 17

COJIEPKXKAHUME YYEBHOI'O (TEMATHYECKOI'O) IVNTAHA
Pa3nea 1. BBogHoe 3ansTHE

Teopusa. Beenenne B mporpammy «buosmorus kietkm». @OpMBI U METOJBI
aestenbHocTH. Ilman paGoTel Ha y4eOHBIM TOA. WMHCTpYKTaXX 1O TEXHHKE
0€30MaCHOCTH.

Ilpakmuka. 1lepBuunas nuarnoctuka. TectupoBaHue.

Paszpneu 2. Llutosiorus kak Hayka

Teopua. IlpenMer u 3ana4yu, UCTOPUSA Pa3BUTHS, CBSI3b C IPYTMMM HayKamu,
MIPUKJIATHOE 3HAYEHUE HUTONOTHH. KieTtouHnas Teopusi. YpOBHM OpraHU3alvN KABOU
MAaTEpHH.

Hpaxmuka. Breimonnenue BaHaHHﬁ Ha OIIPCACIICHUC U COIIOCTABJICHHUC yp0BHeﬁ
OpraHu3annuu YKMBOU MaTCpHun.

Paznen 3. CTtpoeHue u XMMHUYECKHH cOCTaB KiIeTKU. O0ecniedyeHue KIETOK
JHepruen

Teopusa. Tunbl KJIETOYHOW  OpraHu3aluu. XHMUYECKHMH  COCTaB W
yIBTPACTPYKTYpHasi opraHu3anusi KieTku. buomormuyeckue memOpanbl. TpancmopT
BEIIECTB Yepe3 LUTOIIa3MaTHUYECKYI0 MEMOpaHy KJIETOK (IacCUBHBIM M aKTHUBHBIM
TPAHCHOPT, 3K30LUTO3, OSHAOUMTO3). DyHKUMH [Ia3ManeMMbl. (OcoOEHHOCTH
CTpOEHHs 000JIOUEK MPOKAPUOTHUECKUX M DYKApHOTUYECKHUX KieToK. [luTomnasma u
€€ CTPYKTypHbIE 3JeMeHThl. BakyossipHas cucreMa. MUTOXOHApWUM W IIIACTHBI,
UCTOpHUA UX OTKPHITUA. SAnpo uHTepdazHoit kiueTku. Anmnapat ['onbmku. CTpoeHue u
bynkuu auzocoM. DHpomnazmatuyeckas ceth (DIIC). Pudocomsl. Iloaupudocomsl.
Knerounsit nentp. Opranonns! ABHKeHHs. KieTouHbIe BKIIFOUEHUSI.

OOmen BemecTB W dHeprud. llmacThyeckuii W HHEPreTUYECKHUl OOMEH.
doTocuHTE3, ero Mexanu3M. CBeToBas u TeMHOBas ¢asbl porocuHTe3a. DOTOCUHTE3 U
ypOKall CeNbCKOXO3SIMCTBEHHBIX KyJbTyp. KocMmuyeckas poJib 3€JI€HBIX PaCTCHUH.
XemocuHTe3. [ TMKOoIN3, ero MEXaHu3M U 3Ha4YEHUE.

Ilpakmuka. Mopdonornyeckoe pazHOOOpa3ne IYKAPUOTUUECKUX KIIETOK.
Jlaboparopuass pabora Ne 1 «OOHapyxkeHue OEIKOB, YIJICBOJAOB U JIMIIUJIOB B
OHOJIOTHYECKUX 00BEKTAXY.



JlabopaTtopHas pabota Ne 2 «PaccmaTpuBaHue miacTul paCTUTENIbHBIX KIETOK
0] MUKPOCKOTIOM).

JlaGoparopnas pabota Ne 3 «MHorooOpa3ue pacTUTENbHBIX KIETOK Ha
nprMepe KIETOK dnuaepmuca Setcreasea purpureay.

JIabopaTtopHas pabota Ne 4 «OOwmMi TUIaH CTPOEHHSI KUBOTHOM KJIETKHM HAa YPOBHE
CBETOBOW MHUKPOCKONMW». BBINOJIHEHUE 3aJaHUN HA CPABHEHUE CTPOCHHMS PA3JIMYHBIX
KJIeTOK. Pemenue 3anay.

Pa3znes 4. MeToabl HMTOJOTHYECKOT0 M THCTOJOTHYECKOT0 AaHAJIN3A.
Mukpockonust

Teopusa. XapakTepuCTUKa METOJOB IUTOJIOTHYECKOIO M TMCTOJIOIMYECKOTO
aHanM30B. MeToauKa W3rOTOBIIEHHUS W MCCIEIOBAaHUS MUKpPONpPENapaToB. [ pyriibl
KJIeTOK. TKaHu JKUBBIX oOpraHu3sMoB. ['ucromorus. XapakTepucTuka TKaHEH
PACTUTENBHOTO U JKUBOTHOTO OpraHu3Ma. TkaHM opraHn3ma 4enoBeka. MUKpOCKOIUSI.

Y CTpONCTBO CBETOBOTO MUKPOCKOTIA.

Ilpakmuxka. BpinonHeHre 3a1aHUl HAa ONPEACIICHUE YBEIUYEHUS] MUKPOCKOIIA,
CpPaBHEHUE METOJIOB LIUTOJIOTMYECKOT0 M TMCTOJIOTMYECKOro aHanusa. IIpaktukym 1o
LUTOJIOTHH U THCTOJIOTMU. Pernienue 3a1ad ¢ UCIOJb30BaHUEM aTJIaca MO LIUTOJIOTHH,
TUCTOJIOTUU U SMOPHUOJIOTHUH.

Pazgen 5. U3roroBiieHue U aHAJIU3 MUKPOIIPENapaToB

Teopua. Muxkpockonuyeckas TEXHHMKA. [IpUHIUNBI WM 3Tambl HW3TOTOBJICHUS
MUKpomnpenapaToB. M3mepeHne MHKPOCKOMUYECKUX O0BEKTOB. MukpodoTocheMKa.
Huroxumus. [lutoxumuyeckue Metopl. Crienpuideckie MEeToIbl OKpaIIuBaHUsI.

Ilpakmuxka. VI3roToBJICHWE W aHAIW3 TPENApaToB, OKPAIICHHBIX pPa3HBIMU
IIUTOXUMHYECCKUMH METOJaMH. BhIMogHeHWe 3alaHuii Ha W3MEPEHHE OOBEKTOB Ha
mukpodotorpadusix. W3rororiaeHue MHKpornpenapatoB u paboTta ¢ HUMH C
UCIOJIb30BAaHUEM CBETOBOTO MUKpOCKOIA. Perenue 3aqad ¢ UCMOIb30BaHUEM atiiaca
10 IIUTOJIOTHUH, THCTOJIOTHU ¥ YMOPHOJIOTHH.

Paznen 6. I'enernueckasi uHgopmanus B KieTKe. 3aKOHOMEPHOCTH
HACJIeICTBEHHOCTH.

Teopusa. Slnpo knetku. YpoBHH opraHusauuu xpomocoM. Kapuortur. Mertoabl
XpOMOCOMHOTO  aHanu3a. [eHermueckas wuHbopmanus. Pemmukamus — JTHK.
Tpanckpunius.  I'enernueckuit  kox.  buocunTe3  OenkoB.  CoBpeMeHHbIE
npenacTaBlieHus o TeHe. MoHoruopuaHoe ckpenBanue. JJurubpuaHoe ckpenBaHue.
CuemienHoe HacnenoBaHue. CLEmIEHHOE € MOJOM HacienoBaHue. HeamnenpHoe
B3aUMOJICCTBUE I'€HOB.



HpaKmuKa. Beimonnenue SaHaHI/Iﬁ Ha COCTaBJICHUC HIHUOTpaMMbl H
KapHuorpaMmal. Pemenue 3ajgad Ha Pa3JINIHBIC BUAbBI CKpCIIMBAaHUA,
KOJOMHUHHPOBAHUC, 51IMCTA3, KOMIINICMCHTAPHOC BBaHMOHeﬁCTBHe, IMOJIMMCPHIO.

Pa3znea 7. Kiaerounsnii nukia. Muro3

Teopua. llepuoapl KIETOYHOTO ULHWKIA. MHUTOTHYECKOE JEIIEHUE KIETKHU.
AMHTO3 ¥ ero 3HaueHue. MUTo3 — UTOJIOrHYecKasi OCHOBA OECIOJIOr0 Pa3MHOKEHUSI.
CTpyKTypHBbIE U3MEHEHUSI U (PUBHOJOTUYECKUE OCOOCHHOCTH OPraHOUJOB KIIETKH BO
BpeMsI MUTOTHYECKOTO JIeJICHUs. bruonornueckoe 3HaueHre MUTO3a.

Ilpakmuka. BpimonHeHue 3ajaHuid Ha onpexneineHue (a3 MuUTO3a U
MUTOTUYECKOM aKTUBHOCTH KJIETOK Ha MUKpodoTorpadusx. Pemenune 3anau.

Pasznea 8. Meiio3

Teopusa. Meitotuueckoe neneHue kietku. [lepBoe nenenue meiiosa, ero (assl u
XapaKTepUCTHKA. YMEHBIICHUE YHUCIAa XPOMOCOM KaK pe3yJbTaT MEPBOrO JEJICHUS.
Btopoe nenenue Meiiosa, ¢asbl, UX XapakTepUCTUKA. ['aMeToreHe3 y ueoBeka.

CnoporeHnes U raMeTOreHe3 Yy pacTEHHU.

Meit03 — UMTOJOTMYECKAass OCHOBA IOJOBOTO pPa3MHOXKEHHS. buomorumueckoe
3HAYEHUE MEI03a.

Ilpakmuxka. BrimonHeHue 3agaHuil Ha omnpeaeneHue (a3 Meio3a Ha
MuKpodoTorpadusx, CpaBHUTEILHBIN aHaIU3 MUTO3a M Melo3a. PermeHue 3amad c
HCTIOJIb30BAaHUEM aTJiaca 1Mo UUTOJIOTUM, TUCTOJIOTUU U SMOPHOJIOTHH.

Pa3gen 9. IlaToJioruu aejieHUS KJIETOK U UX nocjaeacTeusa. OHToreHnes

Teopua. Ilatonorum wmutOo3a ©U Menoza. llomumuionausa W aHEYIJIOWIHS.
NunuBuayansHOe pazBUTHE OpraHU3MOB. OIUTOAOTBOPEHHE M PA3BUTHE 3aPOABIIIA Y
KUBOTHBIX. JTambl YMOPUOHATILHOTO Pa3BUTHS >KUBOTHBIX. B3ammoneiicTBue yacteit
pa3BUBAIOLLETOCS  3apojibllia. bBHOreHeTHUYeCKui 3aKOH M €ro COBPEMEHHas
untepnperauud. IloctamMOpuoHanbHOe pa3BuTHE. BpeaHoe BIMSHUE —aJIKOTOJS,
HUKOTHHA, HAPKOTUUYECKUX BEILECTB, 3arps3HEHUS OKPYXKAIOIIEH cpesibl Ha pa3BUTHE
3apoABIIIEH JKUBOTHBIX M denmoBeka. (OOmas XapakTepucTuka M OCOOCHHOCTH
Pa3MHOXKEHUS BHUPYCOB, OakTepuii, BOJIOPOCIIEH, MOX000pa3HbIX,
NanopOTHUKOOOPA3HBIX, TPUOOB U TUIIaHUKOB. CMeHa (a3 B ®KU3HEHHOM LIUKIIE.

Ilpakmuxka. CoctaBieHue cxembl Hapyumenuit meiioza (I u Il genennmii).
Pemenne 3amay C  MCHOJAB30BAaHMEM arjlaca IO LMUTOJOTMH, THCTOJIOTMU U
SMOPHOJIOTHH.



10. O60061menne. 3amuUTa NPOEKTHOM PAOOTHI

Ilpakmuka. VIToroBoe TeCTUpOBAHKE N0 OCHOBHBIM paszenam IIporpaMmsi.
[Ipe3enTanus u 3amuTa y4eOHbIX TPOEKTOB 00YUYaIOUINXCS, TOJTOTOBICHHBIX B XO€

peanusanuu [IporpamMmel.

®OPMBI KOHTPOJIA U OHEHOYHBIE MATEPUAJIBI

JTanbl NeJATOrMYeCKOro KOHTPOJIA:

. BXOJISIIIM;

. MIPOMEXKYTOUHBIH, MPOBOAUTCS B X0JI¢ YYEOHOTO 3aHATHUS U

3aKPEIUIAIOIIMMI 3HaHNS 110 TAHHOU TEME;

. UTOTOBBIM, IPOBOJUTCS nocJie 3aBEpILICHUS BCEH

nporpammsl ([Ipunoxenue 1).

®opMbI IPOBEICHUS ATTECTALNH:

. BBITIOJTHCHHE MTPAKTUYECKHUX 3aIaHUN (TTPAKTUKYM, naboparopHas
paboTa);

. TECTUPOBAHUE;

. 3auéTHas paborTa;

. BBITIOJIHEHUE U 3a1lUTa TPOEKTHBIX padoT ([Ipunoxenue 2).

dopma noaseaeHus1t UTOros peanuzauuu [porpammel

PelTuHr  oOywarolmuxcsi, OTPAKAWOIIUKA  PE3yJbTaTUBHOCTb  OCBOCHHUS
[IporpamMmbl, Ha OCHOBaHHMH OAaJlJIOB 3a BBINOJTHEHHE 33JaHUN MO KaXKIOH Teme
(ITpunoxxenue 3) 1 UTOrOBOTO TECTUPOBAHUS U 3AILUTHI MPOEKTHBIX PadoT.

OPTAHU3AIIMOHHO-ITEJATI'OTHYECKHE YCJIOBUSA
PEAJIM3ALIMN ITPOT'PAMMBI

®opMbl Yy4eOHOM NeSITeJIbHOCTH:

° JIEKIUU, TPAKTUYECKUE 3aaHusl 110 TPUMEHEHUIO MOJTYyUYCHHBIX 3HAHUK;

° JTUCTAHITMOHHOE 00yYeHUE HA OCHOBE KOMITBIOTEPHBIX HH(GOPMAITMOHHBIX
TEXHOJIOTUH (3adaHusl, TECTHI U T.1.);

° WHMBHUIYaJIbHbIE KOHCYJIbTAIIMU 00YyYarommnXcs;

o MPaKTUYECKUE pabOThl WCCIIENOBATEILCKOTO XapakTepa, TpeOyrolue
paboThl ¢ UHPOpPMAITHEH.

OOyuaronuecss ~ OCBaMBAIOT CICAYIOIIUE THIBI AesITeJIbHOCTH:
HUCCIEI0OBATEILCKUM, TBOPYECKHUI, MPAKTUYECKUM,  a TaKXe

M03HABATENbHBIN, THPOPMALIMOHHO-KOMMYHHUKATUBHBIN U pe(IIEKCUBHBI.



B xone oOydenmss mo [Iporpamme mpUMEHSIOTCS cleayromme (opMbl
o0yueHus:

UHIVMBUYaJIbHO-IUCTAHIIMOHHAS (KOT/Ia MaTepual JIOCTYINEH JJI CaMOCTOATEIbHOTO
oOy4denwus ), ppoHTanbHAS (BRITOTHEHUE OOITNX 3a/1a4 BCEMH 00YUJaIOITUMUCH ).

B nporecce peanuzanuy nporpaMMbl IPUMEHSIOTCS CIEAYIOIIHE METOAbI:

L I10 HCTOYHHUKY 3HAHUU: CJIIOBCCHBIC, HATI'TIAAHBIC, IIPAKTHYCCKUC,

° M0 CTETNEeHW B3aWMMOJICHCTBUS TIenarora W OOyJarolIuxcs: pacckas,
oecena, caMoCTosITEIbHAs padoTa;

L M0 IUIAKTUYCCKUM 3aJdadaM: IIOAI'OTOBKA K BOCIIPpUATHIO, O6’E>HCH€HI/IG,
3aKpPCINNICHUC MaTCpHraa,

. [0  XapakTepy MO3HABaTEIbHOM  AESATENBHOCTU: OOBICHUTEIBHO-
WJUTKOCTPATUBHBIM, PENPONAYKTUBHBIN, YaCTUYHO-TIOMCKOBBIN,
UCCIIEI0BATEIbCKUN.

MaTepHaJH)HO-TeXHl/I‘IeCKI/Ie YciaoBud peajin3aliui nMporpaMmmabl

TpeOoBaHMS K OCHAIICHUIO YICOHOTO Mporiecca:

o nabopaTopHOe 000pYOBaHUE;
o MHUKPOCKOITBI;
. HAO0OpPBI MHUKPOIPENapaToB, a TakKKe HAOOPBI I CaMOCTOSTEIBHOIO

W3TOTOBJICHHS] MUKPOIIPENAPATOB;

o KOMIIBIOTEDP C BO3MOKHOCTBIO BBIXOJ]a B UHTEPHET;
o MYJIbTUMEAUNHBIA TPOESKTOP (MHTEPAaKTUBHAS JOCKA)
o creluajgpHas, Hay4dHas M METOAMYEecKas JHuTepaTypa Mo oOuei

ouonoruu; (GUIBMBI, PE3CHTAINH, CXEeMbI, MUKpodoTOoTpadum.

[Ipu peanuzamnuu mporpaMMmbl PEKOMEHAYETCSl MCIIOIb30BaTh 000pyHAOBaHUE IS
peanu3anuu npoekta «Touka poctay, a Takke obopynoBanue «HarmonaabHOTO
obpazoBarenpHOro npoekra 2020»
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KOHTpO.]ILHO-I/I3MepI/ITe.]IbHI)Ie MaTepHaJabl

Hrorosas arrecrauus (Tecr)

1. Kakum Oyner yBelIMueHHE MUKPOCKOIIA, €CIIM YBEJIIMUCHHE JTUH3BI OKyJisapa x10,
a TUH3bI 00beKkTHBA X407

a) x40 6) x400 B) x50 T) x30

2. Kaxkoit opranou KJI€TKU BbIpaOdaThIBaET SHEPTUIO?

a) pubocomMa ©) MUTOXOHJpPHUS B) AP0 T) ammapar [ oabmxu
3. Kakoii opranous obecrieunBaet cOOpKy Oenka B KieTkax?

a) siApo 0) pubocoma B) KJIETOUHBIN LIEHTP T) JIM30COMa
4. Kakoit opraHoma oOecreyMBaeT CHUHTE3 OpPraHUYECKUX BEIIECTB W3
HEOPTraHUYECKUX B PACTUTEIBLHOMN KJIEeTKe?

a) OIIP ©) MUTOXOHIpHS B) XJOPOILIACT T) pudocoma

5. Kakoii opranons obecrieunBaeT HaKOIMJICHUE MPOAYKTOB )KU3HENEATEIbHOCTH B
PACTUTEIILHOU KJIETKE?

a) BakyoJb 0) pubocoma B) SAPO T) MUTOXOHIPUS

6. Kro pa3paborain KJIeTOUHYyI0 TEOpHI0?

a) P.I'yk 0) A. Ban Jlesenryk B) T. llIBann u M. lneitnen r) P. Bupxon

7. Kpome KJeTOYHOro sApa XpaHUTb MW TepelaBaTb HACIEACTBEHHYIO
MH(OPMAIUIO MOTYT:
a) anmapar [OJpIKM M BaKyoJIH 0) 1M30COMBI U HHAOIUIA3MATHUYECKUN
PETUKYIIYM
B) puOOCOMBI U HEHTPHUOIU T') MUTOXOHAPUU U XJIOPOILIACTHI
8. Hannume kakoro opraHonia OTIMYAET KJIETKU PaCTEHUH OT KIJIETOK KUBOTHBIX?
a) IIEHTpaJibHAs BaKyoJib 0) siipo  B) ammapat ['obpku  T) 3HAOMIIa3MaTHYECKHM
petukyiyM 9. KneTka KOKHUIbI JIyKa U KJIETKa KOXKHU YEJIOBEKA COAEpKaT:

a) MUTOXOHJpUK O) BaKyoJId C KJIETOYHBIM COKOM B) KJIETOYHbBIE CTEHKU M3
IIEJIJTI0JIO3 T) IUIACTHIbI

10. B kakom opraHoujie pacTUTEILHON KJIETKH HaKaIIMBAIOTCS MUTATEIbHbBIC
BelecTna’?

a)  xpomorutacT 0) pubocoma B) JIEUKOIUIACT T) JIM30COMa

11. Hucmo XpoMOCOM B JIEMKOLIMTAX — KJIETKaxX KPOBU YEIOBEKA PaBHO... B
OTBET 3alIMIINTE TOJIBKO COOTBETCTBYIOIIEE YHCIO XPOMOCOM.



12. CKONBKO HYKJIEOTHJIOB B T€HE KOJAUPYIOT TOCJIEaA0BaTeIbHOCTE 60
aMUHOKHUCJIOT B MOJIeKyJie Oeyka. B OTBeT 3amumimTe TOJBKO COOTBETCTBYIOLIEE
YHCIIO.

13. B monekyne JIHK konnuecTBO HYKJIEOTHIOB C IIUTO3MHOM COCTaBIISET
30% ot obOmero umcia. Kakoii TpOLEHT HYKICOTHAOB C aJCHHHOM B JTOU
MoJiekyJie? B OTBET 3anuIInTe TOJIBKO COOTBETCTBYIOLIEE YHCIIO.

14. Kakoii Ttpummer B Monekyine wuHdopmanmonnoir PHK coorBercTByeT
kogoBomy Tpumuiety AAT B monekyine JIHK?

15. Ckompko Momekyn JIHK Oyzmer coaepkaTh Mmapa TOMOJIOTHYHBIX
XpOMOCOM B KOHIIEe MHTepda3bl? B 0TBeTE 3aMMIINTE TOIBKO YHCIIO.

16. B knerke nmucrta BumHU 32 XpoMOCOMBI. CKOJBKO XPOMOCOM COIEPKUT
MakKpoCIIopa 3TOro pacreHus? B oTBeTe 3amuImTe TOJBKO COOTBETCTBYIOLLEE
YUCJIO.

17. Bri6epute 0cOOEHHOCTH MUTOTUYECKOTO JI€TICHUS KIETKU:
d) K IIOJIF0CaM PaCXOATCS IBYXPOMATHIHBIE XPOMOCOMBI

0) K MOJI0CaM PacXoJsTCs CECTPUHCKUE XPOMaTHUIbI
B) B JIOUEPHMX KJIETKaX OKa3blBAlOTCA  YIBOCHHBIE
XpOMOCOMBI

T) B pe3ysibTaTe 00pa3yroTcs IBE AUIUIOUIHBIC KIETKU
1) TIPOLIeCC POXOANT B OJTHO JICTICHHE

€) B pe3yibTaTe 00pa3yroTcs raruioniHble kKiaeTku 18. Kakue

MIPOIIECCHI MPOUCXOAT B KJIETKE B EpHO]l HHTEep(Pa3b1?

19.

a) CUHTE3 OEJIKOB B IIUTOIJIA3ME

0) ciupanmu3alys XpoMoCOM

B) cunte3 u PHK B siipe

r) peaymnukamus monekyn JJHK

1) paCTBOPEHUE SIJIEPHOI 000TO0UKHU

€) pacxoXKJIeHUe IIEHTPHUOJIEH KIETOYHOTO IIEHTPA K MOJI0CaM KIETKH

Bce HpI/IBeI[éHHBIe HWXC TIPU3HAKHW, KPOMC ABYX, MOKHO HCIIOJIb30BATh IJIA

ONMCaHMUs TMPOLECCOB IEPBOr0 JejeHuss Meiosza. Omnpenenure aBa IPU3HAKA,
«BBINMAJIAIONINE» U3 OOLIEro CHUCKA, M 3alUIINTE B OTBET LUQPHI, MOJ KOTOPHIMU
OHM YKa3aHbI.

a) oOpazoBaHUe JBYX TalJIOUIHBIX SACP
0) pacxoXaeHHe OJHOXPOMATHIHBIX XPOMOCOM K MPOTHBOTIOIOKHBIM IOJFOCAM
KIIETKH



B) 00pa3oBaHKE YETHIPEX KIETOK C HAOOPOM Nnc
r') 0OMEH y4acTKaMH TOMOJIOTHYHBIX XPOMOCOM

1) COUpaIN3alus XpOMOCOM

20. YCTaHOBUTE COOTBETCTBHUE MCIKIAY 0COOCHHOCTSIMH HYKHGHHOBOﬁ KHCJIOTBI U

€€ BUIOM.
Ocob6ennoctu HykienHoBou kuciotsl (HK) Bug HK
A) XpaHuT 1 niepeaaéT HacASACTBEHHYIO HH(GOPMAIIUIO 1) JHK
b) Bximouaet nykneoruasl ATIL] 2) u-PHK
B) TpuruieT MoeKyIbl Ha3bIBAETCS KOAOHOM 3) t-PHK

') Monekyia COCTOUT U3 ABYX Ienei
J1) nepenaét undopmaluo Ha puOOCOMBI
E) Tpumnner mosekysibl Ha3pIBaeTCsl aHTUKOJIOHOM




IIpunoxenue 2
IIpumepHbIe TEMbI I Y4€0HO-HCCIEA0BATEIbCKIX IPOECKTOB
Hcropust co3nanusi CBETOBOTO MUKPOCKOTIA.
CraHOBJIEHHE IUTOJIOTMH KaK HAyKH.
B03MOXHOCTH 3JIEKTPOHHON MUKPOCKOIIHH.
HcTopust yueHus o KIEeTKe.

COBpCMGHHBIG IIOJIOKEHMS KIETOYHON TCOPHMU.

o g A w bdh -

Bxnan T. IlIBanna, M. Illneunena, P. BupxoBa B pa3BuTHE KIETOYHOU
TEOPUHU.

7. Crtpoenue u QyHKIIUU sapa.

8. Dy- U TeTepOXpOMaTUH. 3HAYCHUE ISl TUArHOCTUKHU (PYHKIIMOHATIBHOTO
COCTOSIHUS KJIETOK.

Q. Ctpoenue 1 PyHKIIUU OHMOJIOTUYECKUX MEMOpPaH.

10. Opranemnsl cuHTE3a. DHIOMIA3MaTHYECKas CeTh U pudbocombl. CTpoeHHE
U QyHKIIUU.

11.  Amnmapar I'onbmxu. CtpoeHue. OyHKIIHUH.

12. Amnmapar »sHeproobecrneueHusi kieTkd. Mwutoxonapuu. CrpoeHue.
O yHKIUH.

13.  Opranesibl IBHKEHUS.

14, DOuOpumIApHO-COKPATUTETBHBIE CTPYKTYPbI KJIETKH.

15. Ilepokcucomsl. CTpoeHHE, MPOUCXOXKICHUE, QYHKITUH.

16. JIuzocomel. CtpoeHue. OyHKIUU.

17. CoBpemeHHbIE IPEACTABICHHUS O )KU3HEHHOM LIUKJIE KIIETKH.
18. Perynsmus KJI€TOYHOTO IUKJIA.

19. Anonros.

20. MexkineTounble KOHTAKThI. Tumbl. Ctpoenne. OyHKITUY.

21.  Murto3. CoBpemeHHbI€ npeacTaBieHus. Hapymenus muTto3sa.

22. llomunmowausi. IloHsTHe, MeXaHU3MBI pPa3BUTHSA, OHOJOTHYECKOE
3HAYCHUE.



23. Cucrema KpoBU B HOPME U MPHU PA3IUUHBIX 3a00JIEBAHUSAX.

24.  CTBOJIOBBIE KPOBETBOPHBIE KIIETKH.

25. Makpodaru. [Ipoucxoxaenue, crpoeHue, GyHKIIUH.

26. Hetitpodumnsl. Ctpoenue. @ynkuuu. Pons B opranusme npu natojaoruu.

27. Tpombouutel. Ilpoucxoxnenue. Crpoenne. Dynkiuu. Pomp B
OpraHu3Me.

28. Pa3BuTHE W TeTEpPOreHHOCTh TYYHBIX KJIETOK. MopdodyHKIIMOHATHHASL
XapaKTEPUCTHKA.

29. «Knaccuueckue» Makpodaru u JeHAPUTHBIE KieTkU. Pa3Butue.
Mopdonorusa. OyHKIUU.

30. PasBuTHe, TeTEpPOreHHOCTh, MOPGOGYHKIIMOHATbHAS XapaKTEePHCTHKA
¢bubpo6IacTOB.
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