TocypapcTBeHHOE 6HO4KeTHOE 06LLe06pasoBaTe/ibHOe yupexaeHue
cpefHAa obuieobpasoBaTtesibHasa wkona Ne 573 Mpumopckoro panoHa CaHKT-MNeTepbypra

PekomeHaoBaHa K UCMO/Ib30BaHUIO
Meparornyecknm COBETOM
MBOY wkonbl Ne 573

Mpumopckoro painoHa CaHkT-INeTepbypra
MpoTtokon ot 30.08.2023 Ne 1

PABOYAA NMPOIrPAMMA
BHEYPOUHOMN AESATENbHOCTU
« MpohmnbHaa noarotoeka. buonormsa»
10 knacc

(34 vaca B rog, 1 4ac B Hefiesto)

CocTaButensb:

["pomoBa Buktopua BNKTOPOBHA,
«28» aBrycta 2023 rofa

CaHkT-MeTepbypr 2023 rog
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TI'ocynapcTtBeHHoe 0r01:KeTHOE 001e00pa3oBaTe/IbHOE YUpeKaeHne
cpeaHsisi o0meo0pa3oBaTenbHas mwkoaa Ne 573 Ilpumopckoro paiiona Cauxkr-IlerepOypra

PexomeHa0BaHA K HCHIOJIbL30BAHUIO YTBEPX/JEHA

Ilenarornueckum COBETOM ITpuxazom ot 30.08.2023 Ne 43/1

I'bBOY mxosner Ne 573 Hupexrop 'BOY mxkomner Ne 573
ITpumopckoro pationa Cankr-IlerepOypra ITpumopckoro pationa Cankt-IlerepOypra

IIporoxon ot 30.08.2023 Ne 1 U.B Hasaposa

PABOYAS ITPOI' PAMMA

BHEYPOUYHOI AeSITeJIbHOCTH
« lpodpuabHas noaroroska. buojsiorus
10 kaace

(34 yaca B roja, 1 yac B Heae110)

CocTaBHTEND!
I'pomoea Buktopusi BuktopoBHa,
«28» aBrycra 2023 rona

Cankr-IlerepOypr 2023 rog

JIOKYMEHT MOZATUCAH SIEKTPOHHOM MOAMNCHIO
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MHNOACHUTEJBHAA 3AIINCKA

[Ipemnaraemsrii kypc pacuutan 34 uvaca (1 Hac B Hememwo), on noooepoicueaem u yeayorisem
Oazoevie 3manus N0 OUONO2UU U HANPABIEH HA Qopmuposanue U passumue OCHOBHLIX Y4eOHbIX
KOMNemenyuil 6 xooe peuteHus: 6uon02UYecKux 3a0au.

CraTyc 10OKyMeHTa

IIporpamma (akynbraTHBa 110 OHOJOTHH COCTaBJICHA HA OCHOBE HOPMATHBHBIX JOKYMEHTOB:
e DenepanbHblii 3akoH P® ot 29.12.2012 Ne 273-®3 "O6 obpasosanuu B Poccuiickoii @enepannuy, CT. 2,
m 9;
e OenepalibHBIN rOCYAapCTBEHHBIN 00pa30BaTEeNIbHBIN CTAHIAPT,
emiceMO MuHncTepcTBa OOpasoBanuss 1 Hayku P® ot 19 ampens 2011 r. Ne 03-255 «O BBeneHuu
(benepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa O0IIero 00pa3oBaHUY,
® penepanbHBIi MepedeHb yueOHUKOB, PEKOMEHIOBAHHBIX MUHHCTEPCTBOM OOpa3oBaHus M Hayku PO k
UCIIOJIb30BAHUIO B 00pa3oBaTENIbHOM Iporecce B 00meoOpa3oBaTenbHbIX yupexaeHusx, Ha 2020-2021
yu.T.,

emiicbMO MuHuCTepcTBa OOpasoBanuss u Hayku P® Ne 08-1786 or 28.10.2015 r. «O pabounx
nporpaMMax y4eOHbIX IPEIMETOBY,

Konuenuusn npozpammsl Kypca 3axkiovaeTcss B TOM, 4TO €€ paspaboTka CBsi3aHa ¢ pa3pabOTKOH CHCTEMBI
CHEeLUATM3UPOBAHHON MMOATOTOBKH (MPOQUIBHOrO OOYYEHHs) B CTAPIIUX KJIACCaX W HAINpaBlIeHa Ha
peann3alyio  JIMYHOCTHO - OPHUEHTHPOBAHHOIO MpPOLEcca, MPH KOTOPOM MAaKCHMAJIBbHO YYHTBIBAKOTCS
UHTEPECHL, CKJIOHHOCTH, U CIOCOOHOCTH CTapuIeknacCHUKOB. OCHOBHOH aKLEHT Kypca CTaBUTCS HE Ha
NPUOPHUTETE CONEPKAHMS, & Ha NMPHOPHUTETE OCBOSHHS YYALTUMHUCS CIIOCOOOB AEHCTBUM, HE HAHOCS yuIepo
CaMOMY CONEP)KaHHIO, T.€. Pa3BUTHUIO MPEIMETHBIX M MEXIPEIMETHBIX KOMIIETEHLUH, YTO HaXOIUT
OTpPaKEHHE B KOHTPOJBHO-M3MEpHUTENbHbIX Marepuaiax EID. Kypc TecHO cBs3aH ¢ ypokamu oOmieit
Oouonoruu u coorsercTByeT TpedoBarusim PI'OC.

Axmyaipbnocms YMEHHS peIlaTh 3a1a4d 1Mo OMOJNIOTMU BO3pacTaeT B CBs3M ¢ BBemeHueM EID
no OMOJNIOTHH, a TaKXKe C TeM, YTO HeOOXOAMMO NMPHUMEHSTh 3HaHUs Ha mpakTuke. Kypc TecHO cBsi3aH ¢
ypokamu o0rmieir Ouojioruu U cootBeTcTByeT TpedoanusM DI OC.

Pemenne 3amau 1o OMONOTMU aeT BO3MOXHOCTH JIy4Ile IO3HATh (PyHIaMEHTaJbHbIE
00I1e0NOIOrHYeCKIe TTOHITHS, OTPAKAIOIINE CTPOSHHE W (PYHKIIMOHUPOBAHUE OHOJIOTHYECKUX CUCTEM Ha
BCEX YPOBHSX OPraHU3aLUN JKHU3HM.

Pemenne 3amad mo OMONOrHH MO3BOJSIET TaKXKe YINYOUTh M 3aKpENuTh 3HAHUS IO pasfenam
obmeli Oumonormu. OrpoOMHYI0 BaKHOCTb B HENPEPHIBHOM OOpa30BaHUM MPUOOPETAIOT  BOMPOCHI
CaMOCTOSITENTbHONW  paboThl  y4aIUXCsl, YMEHHE MBICIUTh CAaMOCTOSITEIbHO M HAaXOOUTb peIleHUe.
Cospmatorcss  ycnoBUsL Uil MHAMBHUAYaJbHOH W TIPymmoBOH (GOpPM JAEATENbHOCTH ydaruxcs. Takoe
codyetaHue JIBYX (OpPM OpraHU3aLMM CAMOCTOSITEIbHOH padoThl Ha ypOKax AakKkTUBU3UpPYeT ClabbIx
yUalmmxcsi W JaeT BO3MOXHOCTh  Iu((epeHIupoBaTb  IMOMOIIb, CIHOCOOCTBYET  BOCHHTAHHUIO
B3aUMOIIOMOIIM M KOJUIeKTHBU3Ma. Co3maeT TakXke YCJIOBHS Ayl OOyuUeHHs! y4alquxcs CaMOKOHTPOJIO
U CaMOOIIeHKe. DTO (OPMHUPYET TBOPYECKOE OTHOIIEHHWE K TPYAY BaXHOE I dYeloBeKa JIoOoMH
npodeccuu M SIBISETCS BAXKHBIM  YCIIOBHEM YCIIEIIHOTO, KaYECTBEHHOTO BBINOJHEHUS WM CBOMX
o0s13aHHOCTEH!.

Ocobennocmamu_npozpammsl Kypca siBISIETCS] TECHAS CBSI3b €0 COAEPIKaHUs C ypOKaMu oOIeit
Ouomornu u coorBercTBUE TpeboBaHUsIM |l 'ocymapcTBenHoro cranpapta. Ilombop marepuanioB 1JIst
3aHATUH OCYLIECTBISIETCS HA OCHOBE KOMIIETEHTHOCTHO - OPUEHTHPOBAHHBIX 33JaHHI, HAIPaBICHHBIX HA
pa3BUTHE TPEX YPOBHEH OOYHYEHHOCTH: PENMPOAYKTHBHOIO, IPUKJIAAHOTO U TBOPUYECKOTO.

Lenvio kypca agnsemes:

e ConeticTBOBaTh (POPMHUPOBAHUIO MPOYHBIX 3HAHWHA MO OOIIel OWOJOrHH, YMEHUH U HaBBIKOB
pewmeHus 3agad  ans cpaun EID.

¢ O000muUTH, CHCTEMAaTU3HPOBATH, pacUINPUTH u yriyOuThb 3HAHUS yUaIuxcs
copMHPOBATH/aKTYaTH3UPOBATh HABBIKH PEIICHUs OWOJIOTHYECKUX 3a7a4 Pa3IMUHbIX THUIIOB.

e JlaThb VYEHUKY BO3MOXKHOCTb PEaM30BaTh CBOM HMHTEJUICKTYAJIbHbIE U TBOPYECKHE CHOCOOHOCTH,

118, obnacTax JeITETLHOCTH PU BBINOJHEHUH MPOEKTHOM Da6OTbI.

r J:iaﬂmﬁmmmmmmmsm CKJIOHHOCORR 3L HHTEPIOCHI Genmaimmo il 56336808 P DI ATENEAL 19248887
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Jadauu:

1.®@opMupOBaTH CHCTEMY 3HAHH MO TJIABHBIM TEOPETHYECKHM 3aKOHAM OHOJIOTHH.

2.CoBepLIeHCTBOBATh YMEHUE PELIaTh OHOJIOTHYECKHUE 3aa4l PEIPOAYKTUBHOTO , IPUKIIATHOTO U
TBOPYECKOTO XapakTepa

3 Pa3BuBarh KJIFOUEBbIe KOMIIETEHIMU @ Y4eOHO - TMO3HaBaTeNbHbIC, WH(GOPMAIMOHHBIE |,
KOMMYHHKATHBHBIE ,COLIUAJIbHBIC.

4 Pa3BuBaTh OHMOJIOTMYECKYI) WHTYHIIMIO, BbIPA0OTATh OMPENeNeHHYK TEXHUKY, YTOOBI OBICTPO
CHPABUTCA C MPENJIOKEHHBIMH HK3aMEHAITMOHHBIMH 33JJaHHSIMH.

bnazooaps axyriemamuenomy Kypcy no o6uo102uu bINOAHAEHICA HECKOTIbKO (DYHKUWIL:

1. Tlomnep>xuBaercss M3yueHHe OMOJIOIUM HA 33JaHHOM CTaHIapTHOM yposHe. Kypc «Pemmenue
OMONIOrMYEeCKHUX 3a7au» MOMOTaeT 3aKPenuTh U YIIyOUTh YPOBEHb 3HAHHH 1O OMOJIOTHH, IPUMEHHUTDH 3TH
3HAHUS MyTEM pPeLIeHHsI OMOJOrMYECKHX 3a/1a4.

2. OcymecTBisieTCsl TUIHOCTHO-OPUEHTHPOBAHHBIN MOAX0A B 00yueHNH. To eCTh yUUTHIBAIOTCS
UH/IMBUAYAJIbHbIE CKJIOHHOCTH U CHOCOOHOCTH YYAILIUXCS W CO3MAIOTCS YCIOBUS Jyisi OOydYeHHs] MX B
COOTBETCTBUH C POPECCHOHATBHBIMI HHTEPECAMHU.

Ilnanupyemotit pe3yivmam
B pe3yivmame npoxoxcoenun npozpammsl Kypca 00yuanuiiecs 00mNicHbl:

e MHcrmonp3oBarh oO0mue mnpueMel paboOThl € TECTOBBIMH 33aHUSIMH  PA3JIMYHON CIIOKHOCTH,
OPUEHTHPOBATHCS B MPOrPAMMHOM MaTepHalle, yMeTb YeTKO (POPMYJIUPOBATH CBOU MBICITH

¢ YMeTb NPaBIWIbHO PACTIPEAEIISATh BPEMsI P BBITIOJHEHUH TECTOBBIX PadoT.
O6001aTh ¥ NPUMEHATh 3HAHHUS O KJIETOYHO-OPTAaHU3MEHHOM YPOBHE OPTaHU3aLNH JKU3HU.
O600marh 1 NPUMEHATb 3HAHUSI O MHOIOOOpa3Hy OPraHU3MOB.
ComnocTaBnsaTe OCOOEHHOCTU CTPOEHUS U (PYHKIIMOHHPOBAHUS OPTaHU3MOB Pa3HBIX LAPCTB.
ComnocraBnsate Ouonornueckue OOBEKThI, MPOLECCHI, SBICHUS, MPOSBISIOIINXCS HA BCEX YPOBHSX
OpTaHU3aLIH KU3HH.

e YCTaHaBIUBATH MOCIENOBATEIBHOCTh OMOJOrHYECKHX OOBEKTOB, MPOLIECCOB, SIBJICHHI.

e [IpumeHsATh OHMONOrMYecKHe 3HAHHMA B NPAKTUYECKUX CHTyauMsX (MPaKTUKO-OPUEHTHPOBAHHOE
3a/1aHue).

e PaloTaTh C TEKCTOM HMIIH PUCYHKOM.

e (O0600maTh U MPUMEHSITH 3HAHUS B HOBOH CHTYaIIWH.

e Pemars 3a1auu Mo uuTOJIOrHU 0A30BOTO YPOBHS U MOBBILIEHHOTO HA MPHUMEHEHHE 3HAHUI B HOBOM
CUTyallHH.

e Pemarp 3amaum 1O reHeTHKE 0a30BOrO YPOBHS M MOBBIIEHHOIO HAa NMPUMEHEHHE 3HAHWH B HOBOM
CUTYalluH.

e Pemarp 3amaum  MonekyssipHOH Omosorum 0a30BOrO YPOBHS U TOBBIIIEHHOTO HAa NMPUMEHEHHUE

3HAaHWI B HOBOW CUTYyaLIUH.
Cmpykmypa npozpammst. Kypc onupaercs Ha 3HAHUS, MOJyYSHHbBIE IPU U3YYEHUU Kypca

ouosorun 10 knacca. ComepskaHue MpOrpaMMBbl BKJIFOYAET 3 OCHOBHBIE pa3fiena; pelieHrue 3aaad mo
MOJIEKYJISIPHOM OMOJIOTHH, peIleHre 3ajad MO [UTOJIOTHH, PEIIeHHEe 3a/1a4 110 eHETHUKE, TaHHbIE Pa3aesibl
JEJSITCS HAa TEMBI, U KaKaast TeMa (pakyJIbTaTUBHOTO Kypca SIBJISIETCS MPOAOIDKEHHEM Kypca OHOJIOTHHL.
OCHOBHOW THM 3aHSATHI - MpakTUKYM. JJis1 HanboJjiee yCIemHOro YCBOSHHS MaTepuaia miIaHUupyrTCs
paznugHble GOPMBI padOTHI € YHAIUMHUCS: pa3HOOOpas3Hble GOPMbI padOTHI C TEKCTOM, TECTAMH,
BBINIOJIHEHNE TBOPYECKUX 3aJaHui. Ha KaxI0OM 3aHATHH y4alUMCs PEKOMEHYEeTCsl CepUsl 3aJaHNM, 4acThb
KOTOPBIX BBINOJHAETCS B KJIACCE,  4aCThb - IOMa CaMOCTOATENBHO. JIJI1 MPOMEXKYyTOYHOrO KOHTPOIs- 3
TecTrpoBanus B popme EI'D, 1 UTOroBOro KOHTpOJIsi— 3a4er 1o Kypey «Pemenne Onoiorndeckux 3anad B
xone noAroroBku k EI'D» u npoexTHast nesrenbHocTh. Kypce peannsyer KOMINETEHTHOCTHBI,
IesTeIbHOCTHBIN U MHINBUAYAIBHBINA NOAXON K 00yueHHI0. JleaTenbHOCTHBIH MTOIXOA PeaTn3yeTCsl B
npoIiecce MPOBEACHNS CAMOCTOSATENBHBIX M MIPAKTUYECKUX PabOT C yJaIUMHUCS, COCTABIISIET OCHOBY Kypca.
JleATenbHOCTD YUUTENS CBOAUTCS B OCHOBHOM K KOHCYJIBTHPOBAHUIO YUALIMXCS, aHATH3Y B pa3dopy

HanORAIE G RORGMHBREBRIIRGS B H/Esy. UHnmMBunyanu3anus 00y4eHus JOCTUTAETCS 38 CHET

YYPEXXAEHWE CPEAHAA OBLLEOBPASOBATEJIbHAS LLUKOJIA N2 573
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UCTIOJIB30BAHUS B MPOLIECCE OOYUEHHSI He0ac02u4ecKoli mexHoao2uu IUYHOCHHO-0PUE HMUPOBAHNO20
obpazosanus « UCY/[» (MHAMBUAYATBHBIN CTHIIb YI€OHOH AESTEIBHOCTH).

B nmonroroske u npoBENEHUN YPOKOB JTAHHOTO KypCa UCIIONB3YETCS MEXHON02US
300po6vechepecaionye20 00YyUeHUs U 60OCHUMAHL CO3TaHNE TICUXOJOTHYeCKOro KoM(popTa, CAHUTAPHO-
THTHEHUYECKHUX YCIIOBHH, ABUTATEIbHON aKTUBHOCTH U APYTHX KPUTEPUEB, KOTOPBIC BIHMSIOT HA
YCIIEIIHOCTh B O0yUEHHH.

Dopmoil OMUEMHOCHIN RO U3YHUEHUI) OAHHOZ0 KYPCA MONCEH Bblib.:

¢ CocraBiieHne OMOJIOTHYECKUX 3a1ad, KPOCCBOPAOB, CO3/IaHHE NMPE3EHTAlNH, MO TeMaM
(baxyIpTaTUBHOTO KypCa,

¢ 3auéT MO pereHuro 3a1a4 0a30BOr0 YPOBHS U MOBBILIEHHOTO |

¢ KonrponbHast paboTa 1o perreHmo 3aga4 no Marepuaitam Exnnoro I'ocyiapcTBEHHOrO 3K3aMeHa 1o
ouonoruu 2020-21 rona (3amanust ypoBHs b, moBbIEHHOTrO YpoBHS cioxkHocTH, C);

e 3amuTa npoeKTHhIX padoT

e TecToBbIe 3a7aHNs TI0 PELISHUIO 3a1a4 1o MaTepuanam Enqunoro I'ocynapcTBeHHOTO SK3aMeHa 110
Ouonoruu 2020-21 rona (3amanust ypoHs b MoBeIIeHHOT0 YPOBHSA ciiokHOCTH, C);

COAEPXAHUE KYPCA
Beenenue — 2 yaca
1. Bseoenue 6 npeomem

Pecypcel yueOHoro ycnexa: 00y4eHHOCTh, MOTHUBALHS, NTAMSITh, BHUMaHHE, MOJAIbHOCTb,
MBILLIEHHE, 1eATeNbHOCTb. KOHTPOIIb, CAMOKOHTPOJIb.
MortuBanus Ha ycrex: MaTpulia MHANBHAYAIBHOTO yCIIeXa, HHANBUAYyAIbHAS IPOrpaMMa
pa3BuTHs 0011eyu4eOHBIX HABBIKOB.
2. Pewenue 3a0ay no meme
«Ocnosnvie ceoiicmea sicueozo. Cucmemnas opeanuzayus scusnu»-1 vac

3akpenjeHue OCHOBHOIO COAEPKAHUS TeM B X0Je pelieHusi 0H0J0rHYecKHX 3a/1a4:

buonorus - Hayka O XU3HM U €€ 3aKOHOMEpHOCTsAX. IIpeamer, 3amauu, METONBI U 3HAYEHHUE
Oouonornu. CBs3p OHONOTMM C JPYTUMH HayKaMH, €€ MeCTO B CHCTEME eCTECTBEHHOHAYYHBIX H
Ouonornyeckux nucHUILINH. bronorus B cucreme KyiabpTypbl. Mecto Ouonoruu B GOpMUPOBAHUN HAYIHOTO
MHPOBO33PEHUsI U HAYYHOU KapTUHBI MUPA.

OcHoBHble mpu3Haku >kuBoro. OmpeneneHue TMOHATHA <« KH3HBY. buonormueckas ¢opma
CYLIECTBOBAHUS MaTEePUHU. Y POBHHU OPraHU3ALUH >KMBOW MATEPUH U MPUHLUIIBI UX BbIICICHHUS.

OcHoBHble nousituss. bruonorus. Kuzub. OCHOBHbIE MPHU3HAKH KUBOTO. YPOBHU OpPTaHHU3ALIUU
KUBOHM MaTepuu. Metonsl uzyuenusi B ouonornu. Knerka. Tkanb. Opran. Opranusm. [lonynsuus u Buf.
Buoreouenos. buochepa

Paznen 1. Pemuenue 3ana4 no treme «MoJiexkyasipHasi 0M0JI0THsI»-6 YacoB

3akpenjieHue OCHOBHOIO COAEP:KAHUS TEM B X0/1€ PelleHHs OHOJOrHYECKHX 32124
1. Xumuueckuii cocmas knemxu. Heopeanuueckue eeugecmea.

XUMUYeCKHe 3JIEMEHThI M WX pOJib B KieTke. HeopraHudueckrwe BemecTsa U WX pPOJb B
JKU3HEAESTEIbHOCTH KJIETKH. Boma B KJIeTKe, B3aUMOCBSI3b €€ CTPOCHHsS, XUMHYECKUX CBOWCTB H
ounosnorndeckori ponu. Coau HEOPraHWYECKUX KHCIOT, WX BKJIaa B OOeCledYeHHe KU3HEAEATEeIbHOCTU
KJIETKU U ToAAep:kaHue romeocrasa. MoHel B kjietke, nx GpyHkomu. OCMOTHYECKOE JaBJICHHUE U TYProp B
kietke. bydepHbie cucTemMbl KiieTKH.

2. Xumuueckuii cocmas kiemku. Yenesoowt. Jlunuoei.

JOKYMEHT MOZMUCAH 3MEKTPOHHOMN MOAMMUCHIO
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VYraeBoabl B KU3HEAEATENbHOCTH PACTEHWH, JKUBOTHBIX, rpuboB u Oakrepmii. CTPyKTypHBIE U
(yHKIMOHANBHBIE OCOOEHHOCTH MOHOCAXapUAOB M JHCaXxapuaoB. buomomumepsl - MONIHCaxapuibl,
CTPOEHHUE U OHOJIOrHYecKast poJb.

Kupel u nunuael, OCOOEHHOCTH HMX CTPOCHHUS, CBS3aHHbIE C (PYHKLUHUOHAIBHONH aKTHBHOCTBHIO
KJIETKH.

3. Xumuueckuii cocmae kremxu. benxu.

Oprannyeckne BeliecTBa KJeTKU. buonomumepsr — Genku. CTpyKTypHast OpraHu3anust OeNKOBBIX
moJseky. CsoiicTBa O6enkoB. [leHaTypaius 1 peHaTypanusi — OMOJIOTHYECKUN CMBICH U 3HaUeHne. PyHKINU
OenKoBBIX MOJEKyYJ. DEepMEHTBI, UX POJIb B 00ECTIEUEHUH TPOLIECCOB JKU3HenesaTenbHoCcTH. Kiraccudukarust
bepmMeHTOB

4-5. Xumuueckuiti cocmae kremxu. Hyxneunoguie kuciomol.

HyxnenHoBble kuCnOTBL, UX ponb B kjerke. Mcropus msyuenusa. JJHK — monexyna xpanenus
HacnencreeHHol mHpopmaumnu. CtpykrypHast opranusanust JJHK. Camoynsoenue JIHK. PHK, ee Bumsi,
0COOEHHOCTH CTPOEHHSI U (PYHKLIMOHUPOBAHUS

AT® — oCHOBHOI aKKyMyJIATOp HEpPTruu B KiieTke. OCOOEHHOCTH CTPOEHUs] MOJIEKYJIbl U (PYHKLIUU
AT®. BuramuHsl, cTpoeHHe, UICTOYHUK MOCTYIJIEHHS U POJIb B OPraHU3Me U KIIETKE.

6. Tecmuposanue no pazoeny «Monexynspuas 6uonocus»

OcHOBHbIE MOHATHSI. AMHWHOKUCIOTBI. AHTHUKOAOH. [ MApOUIBHOCTS. TuppodobHOCTS.
I'nmuxkonporeunsl. I'yanun. [enarypauus. JHK. Kogon. Kommnemenrapuocts. Jlunonporeuasl. JIokyc.
Makposnementol. Mukpoanementsl. Monomep. Hykneonporeunsl. Hyxneorun. Ocmoc. Ilomumep.
[MonmunenTtun. Ilentunnas cesa3b. PHK. Tumun. ®@epmentel. Liutozun. Ypamun.

MexnpeameTHbie cBsi3u. Heopranuueckas xumuss. XHUMHUYECKHE 3JIEMEHTHl MNEPUOAHYECKON
cuctembl J[ 1. Menneneesa. MonHbl (kaTHOHBI U aHHWOHBI). Boma w npyrue HEOpraHUYECKHE BEIIECTBA,
CTpOoeHHe MOJIeKyJ U cBoicTsa. Juccouuanus snekrponuToB. Opranndeckas xumus. OCHOBHbIE I'PYyMIIbI
opranudeckux coenuHenuil. bygepnbie pactBopel. @usuka. Ocmorudeckoe nasnenue. Auddysus u ocmoc.

Pazgen 2. Pemenue 3axa4 no teme «lurosorus» -11 yacos

3akpenyeHue OCHOBHOIO COAEPKAHUS TeM B X0/ie pelieHUs1 OM0J0rHYecKHX 3a/1a4:
1. Humonoeus kax nayxka.

Ilpenmer, 3amaun W METOABI COBPEMEHHOW LUTOJOTMH. MeCTO LMTOJOTHH B CHCTEME
€CTeCTBEHHOHAYYHbIX M OHOJIOTMUECKHMX HaykK. Mcropus pasBuTus LUTOJNOrUs. TeopeTrudeckoe W
MIPaKTUYECKOE 3HAUYE€HHE LIUTOJOTMYECKUX MCCIEeA0OBaHUN B MEAULIMHE, 3APaBOOXPAHEHUM, CEIbCKOM
XO3SICTBE, [1eJIe OXPaHbl MPUPOABI  APYTUX chepax YeIOBEUECKOH AeSITEIbHOCTH.

Ucropus otkpeitue kinetku. Kierounas teopus. OCHOBHbIE TOJOXKEHHsS] IEPBOH KJIETOUHOU
teopun. CoBpeMeHHast KJIETOYHAsI TEOPHUsl, €€ OCHOBHBIE IMOJIOKEHHUS i 3HAYCHUE JIJIsI Pa3BUTHSI OHOJIOTHH.

2. Cmpoenue kremku u eé opeanouov.

[Tna3smarnyeckas memOpaHa U obosouka kieTku. Ctpoerne meMOpaHsbl KieTok. [IpoHUKHOBEHNE
BEIIECTB 4epe3 MeMOpaHy KJIeTOK. Bunmbl TpaHCOpTa BEIIECTB 4epe3 IHUTOILIA3MATHYECKYI0 MEeMOpaHy
KJIETOK (TTaCCUBHBIA M aKTUBHBIA TPAHCIIOPT, SK30LUUTO3 U 3HAOLUTO3). OcOOEHHOCTH cTpoeHHst 000IoUueK
MPOKAPUOTUYECKUX U HYKAPUOTHUECKHX KJIETOK.

IMuronnasma u ee CTPyKTypHble KOMIOHEHTBL. OCHOBHOE BEIECTBO LIMTOIIA3MBI, €r0 CBOMICTBA U
byHKIHN.

Anpo unTepdasHON KieTkH. XMUMHUYECKH COCTaB W CTPOEHHUE sAapa. JHAUEHHUe sapa B oOMeHe
BEIIECTB M Iiepefade T'eHEeTHUeCKOW WH(popMauuu. SAnpelko, OCOOEHHOCTH CTPOEHUS U (PYHKLIUH.
XPOMOCOMBI, MOCTOSTHCTBO 4Hcia M (GopMbl, TOHKOe crpoenue. [lonstue o kxapuortune. aronnHeidi u
TUTUIOUIHBIN HAOOPBI XPOMOCOM.

Anmapar ['onpmxu. CTpoeHue, pacroyio)KeHHe B KJIETKaxX JKUBOTHBIX M PACTEHHH, (PYHKLIUU
anmapara ['ONbIKU: CHHTE3 MOJMCAXapUIOB M JIMIKUAOB, HAKOIUIEHHE W CO3pEeBaHHE CEKpeToB (Oenkw,
JUMAABL, TOJIHCAXaPHIbl), TPAHCIIOPT BEIIECTB, POJb B (POPMUPOBAHHMM IIJIA3MATUYECKOH MeMOpaHbBI U
mm3ocoM. CTpoeHne U PyHKIIUHU JTH30COM.

Oupomnazmarudeckas cetb (JIIC), ee Tunbl. OcOOEHHOCTH CTPOEHHS arpaHyJSIpHON (TIankoi) u
rpanyysipHoii (mmepoxosaroii) OIIC. 3nauenne rnagkoit DIIC B cuHTE3e MONMCAXapUAOB U JIMMUIOB, UX

HAKO[HIGHUH %ﬂﬁp&g%%;&ﬁﬁﬁwﬁﬁ&% ¢ynkusa DIIC (u3onsuus U HEUTpamu3aluus BPEOHBIX IJIST KJIETKU

rOCYAAPCTBEHHOE BFOXETHOE OBLLIEOBPA3OBATEJIbHOE 30.10.23 14:34 (MSK) Ceptudukat A165633C808A9D678FFEABA119248BB7
YYPEXXAEHUE CPEAHAA OBLLEOBPA30BATEJIbHASA LUKOJIA N2 573

MPUMOPCKOIO PAMIOHA CAHKT-METEPBYPIA, Hazaposa UpuHa

BnagumuposHa, AupekTop




BemecTB). @ynkunn mepoxosaroii JIIC (yuacTue B cuHTe3e OETKOB, B HAKOIUIEHHH OEIKOBBIX MPOIYKTOB
U UX TPAHCIIOPTE, CBSA3b C IPYTMMHU OPraHOMIAMH U OOOJIOYKON KIIETKH).

Pubocombl, 0cOOEHHOCTH CTpOEHHUS U POJIb B OuocunaTese Oenka. [Toampudocomabl.

Baxyonu pacTuTenpHbIX KJIETOK, UX 3HaueHue, cBsi3b ¢ JIIC.

[Tnactunbl: JTEWKOIUIACTBL, XJIOPOIWIACTBI, XpoMoruiacTel. OCOOEHHOCTH, CTpoeHHe H (YHKIHU
mnactun. JAHK nnactun. [Ipoucxoxknenue xnopomnactos. BzauMHoe npeBpanieHue miacTua.

MuTOXOHAPUH, CTpOeHHe (Hapy’KHash W BHYTPEHHsISI MEMOpaHbI, KPUCTBI). MUTOXOHAPHAIBbHBIC
JHK, PHK, pubocomel, ux poib. PyHKIMH MUTOXOHAPUN. | MIIOTE3BI O MPOUCXOKIACHUH MUTOXOHIPHUH.
3HaueHHe BO3SHUKHOBEHUS KUCJIO-POAHOIO AbIXaHHsI B BOJIOLUU.

Knerounslii nieHTp, ero crpoenue u pyHkiun. OpraHouas! ABMKeHHs. KileTOYHbIE BKIIOUSHHS —
HETIOCTOSIHHBIN OPraHOWA KJIETOK, OCOOEHHOCTH U (PYHKLIUH.

3.  @omocunmes
OOwmeH BemecTs U SHepruu. [IoHATHE O MIACTUYECKOM U SHEPTETHIECKOM OOMEHE.

@otocunTe3. CBeToBass U TeMHOBast (a3bl POTOCHHTE3A, OCHOBHBIE MPOLIECCHI, MPOUCXOIAIINE B
5T (Qa3el. OcHOBHble WTOrHM cBeTOBOW (hasbl - cuHTe3 AT®, BpImeneHue kuciaopoma, obpa3oBaHue
BOCCTAHOBJICHHOTO HUKOTHHamunaaeHuHaunykineorundocpara (HAAD -H2). dorodochopunmposanue.
Cymmaproe ypaBHeHHe ¢orocuHTe3a. IlepBuuHble TPOAYKTHI (oTocHHTe3a. POTOCHHTE3 M ypoxKaii
CEJIbCKOXO35IMCTBEHHBIX KyJbTyp. IIyTh mOBBbIIEHUST NPOAYKTUBHOCTH CEJIBCKOXO3MCTBEHHBIX PACTEHUM.
K.A. TumMupsizeB 0 KOCMUYECKOH POJIM 3€JI€HbIX pacTeHUNH. XEMOCHHTE3 U €ro 3HaUeHHe B IPUPOJE.

4.  Onepeemuueckuii obmen

DHepreTHyecKrii OOMEH B KJIETKE U €ro OHOJOrHYeCKUI CMBICI. DTarbl 3HEPTeTHIECKOTO OOMEHa,
MIPUYPOUYEHHOCTD 3THX MPOLIECCOB K ONPEENICHHbIM CTPYKTYpaM KJIeTKH. 3HaueHne MUTOXOHIpUi u ATO B
SHEPreTUIeCKOM OOMEHE.

5-7. Buocunmes denxa

buocunTes 6emKoB B KJIETKE U €ro 3HaueHue. Posb reHoB B OnocuHTtese 6enkoB. ['eHeTnyeckuii Koz
U ero cBoicTBa. Jrambl OuocuHTe3a Oenka. Peakumnm matpudHOro cuHresa. Perymsanus cuHTe3a OEKOB.
I'en-perynarop, reH-onepaTop, CTPYKTYpPHBIE T€HbI, WX B3auMopencTBue. IIpuHUMN OOpaTHOH CBsI3U B
perysinuu GyHKIMOHUPOBaHUsS reHOB. COBpEeMEHHBIE MPENCTABIEHHS O IPUPOJIE I'eH

8. Tunw Oenenuist Kiemox

JKvi3HeHHBIN LMK KJIETKH 1 ero dTanbl. [IoAroToBka KJIETKH K IeNeHUI0 — HHTepdasa, ee mepuobl
(mpecuHTeTHYECKUH, CHHTETHYECKHH, NOCTCHHTeTH4YecKuil). buonorndyeckoe 3HadeHne wuHTEPQA3HI.
Arnonto3. MuToTu4eckuil UK.

AMHTO3 M ero 3HadeHue. MHTO3 - IIUTOJIOTUYECKash OCHOBAa Oecrojioro pa3MHOXxeHus. PDasbl
MHTO3a, UX Xapaktepucruka. CTPyKTypHble W3MEHEHHs W (PU3HONOrHYecKkne OCOOEHHOCTH OPTaHOMIOB
KJIETKH BO BpPEMsl MUTOTHYECKOTO JeneHusi. BepereHo neneHus, crpoeHue M (QyHKIMHM HUTEH BEpeTeHa.
buonornyeckoe 3Ha4EHUE MUTO3A.

Meiio3 - nuTonornyeckast OCHOBa MOJIOBOrO pa3MHOkeHUs. [lepBoe nenenne meiosa, ero ¢assl, Ux
XapakTepUCTUKA. YMEHBIICHHE YHCJIa XPOMOCOM Kak pe3yJbTaT MepBoro neneHus. Brtopoe nenenue
Meiio3a, pasel, ux xapakrepuctuka. bronornyeckoe 3HaueHHE Meiio3a.

9. becnonoe u nonosoe pazmuooicenue.

@opmbl U crocoObl pa3MHOXKEHHUs] OPraHu3MOB. becronoe pasMHOXKEHHUE, €ro BUABI U 3HAYCHHE.
ITonoBoe pasMHOKEHHE, €r0 BUABI U 3BOJIOLHMOHHOE 3HaueHHe. OOmias XapakTepuCTHKa U OCOOEHHOCTH
Pa3MHOKEHUs1 OCHOBHBIX IPYII OPraHu3MoB. Pa3sBuTHE My>KCKHX U )KEHCKHX IMOJIOBBIX KJIETOK Y KUBOTHBIX
U PaCTEHUI.

10. Onmoezenes — uHousUOYanbHOE Pazeumue OpeaHu3Mos.

OnonoTBOpeHue U ero Tunbl. OIIONOTBOPEHHE U Pa3BUTHE 3apOAbllla Y *KUBOTHBIX. OCHOBHbBIE
3Tanbl 3MOPHOHANBHOTO PAa3BUTHS JKUBOTHBIX. B3anMMOAelcTBHE uacTel pa3BUBAIOIIErOCS 3apOAbIIIa.
Buorenernueckuii 3akOH, €ro coBpeMeHHas uHTeprnperauus. [locTamOpuonanmbHOe pasButue. BpemHoe
BJIUSIHUE AJIKOTOJIsl, HUKOTHHA, HAPKOTHKOB, 3arps3HEHUs OKPYKAIOLIEH Cpefpl Ha pa3BUTHE 3apOJbILIA
JKUBOTHBIX U YEJIOBEKA.

OOmrast xapakTepuUCTHKa M OCOOCHHOCTH pa3MHOKEHHsI BHUPYCOB, OaKTEpHil, BOAOPOCIHEH,

MO %QW%HMPM&I%Q%@%IX’ TOJIOCEMEHHBIX, MOKPBITOCEMEHHBIX, T'PUOOB M JIMIIAMHUKOB,
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11. Tecmuposanue no pazoeny «llumonozusy»

OcHoBHBbIe NMOHATHS. ABTOTPO(QBl. AMHUHOKHCIOTHL AHAOONMM3M. ACCHMMISIIHS. AHTHKOIOH.
Anmapar T'onpmxu. AxTuBHBIA TpaHcmopT. Aspobbl. bakrepmodarn. buocunres Oenka. bpoxeHue.
Bakyons. Bxumrouenus. Tammomnuenii HaGop xpomocom. Jummoupsslii HaOop xpomocom. [eH.
I'enernuecknii xon. I'emom. I'enorun. I'mmpodumnbHocTh.  I'mapodoGHOCTh. I'nmukonus. I'mukoxamukce.
I'muxonporennsl. I'pana. I'yanun. [lenatypaums. duccummmsanusa. JIHK. [IpixarenbHbIi cybcrpar.
Knerounoe nwpixanue. Kapuormasma. Karabommsm. Kucnoponmssiéi stan. Komon. KommnemeHTapHOCTS.
Kpucra. Jlelixonnactel. JIusocoma. Jlunonporeuasl. Jlokyc. MakposnemeHnTsl. Matpukc. MaTtpudHslii
CHUHTE3. Merabonusm.  Mukporpybouku.  MukpodunameHTel.  MuKposieMeHThl.  MoHOMep.
Hyxneonporennel. Hyxneorun. Omnepon. Opranougsl. Ocmoc. Omneparop. Ilnactuael. Iluxouuros.
Momumep. IMomunenTun. Ilentunnas ces3b. [Ipokapuorer. Penpeccop. Pubocomer. PHK. CIIM/I. Crpoma.
Crpykrypable renbl. Tpancnauusa. Tpanckpunuus. Tpurer. Tunakoun. TumuH. @aronmro3. @epMeHTHI
Xnopomnact. XpomatuH. XpomoracT. Xpomocoma. llentpuonu. I{uromnasmatudeckass memOpaHa.
Hurosun. VYpauun. PorocuHre3. XeMOCHUHTE3. DK30LMUTO3. DHIOLMTO3. DHIOIUIA3MAaTUYECKas CeTb.
Oykapuotsl. Anpo. Anpeimko.

becnonoe pasmuoxenue. BereratuBHoe pasmHokeHuwe. 3urota. l[lomoBoe pasMHOXKEHHE.
INoukoBanne. Anonrto3. Kuznennbil qukn kinetku. Cnepmarozonn. Crnopa. Anuexknerka. AMuTo3. MuTos.
Meiio3. llentpomepa. Hnarepdasa. Ilpodasa. Anadaza. Meradasza. Tenodasa. BepereHo neneHwus.
busanent. I'eneparuBHas TkaHb. I 'OMONOrHuHbIE XpOMOCOMBI. J[BONMHOE OMIONOTBOpPEHHUE. 3apObIILIEBbIH
memok. Konbstoramusi. Kpoccunrosep. Penykumnonnoe aenenne. Criepmartorene3. OBorenes. JKuU3HEHHBIH
k. I'ameropur. Cnopodur. buorenernueckmuii 3akoH. bnactynma. bmactomep. OmnomorBopenue.
Onrorenes. Bnyrtpennee omnogoTrBopeHue. HapykHoe omnogoTBopeHue. 3apofblllieBble  JIMCTKHU.
Opranorene3. Ilaprenorene3s. DmOpuonanbHOe pasButHe. llocTamMOpuoHanmpHOe passuThe. PuioreHes.
Dxronepma. JuTOAEpMa. Me3onepma.

MexnpeameTrHbie cBsi3u. Heopranudeckass xumuss. XHUMHUYECKHE 3JIEMEHTHl NEPUOAHYECKON
cuctembl JI. 1. Menneneesa. Monbl (kaTHOHBI U aHUOHBI). Boma W Jpyrue HEOpraHWYECKHE BEIIECTBA,
CTpOoeHHe MOJIeKyJ U cBoicTsa. Juccounanuus snekrponuToB. Opranndeckas xumus. OCHOBHbIE I'PYMIIbI
opranudeckux coennHeHnil. bydepunie pacrBopsl. @uszuka. Ocmorndeckoe nasnerne. Auddysus u ocmoc.
boranuka. OcoOeHHOCTH CTpPOEHUs KJIETOK pacTeHuid. OTiuuusi pacTeHUN OT JKMBOTHBIX. 300JIOTHS.
OcoOeHHOCTH CTPOCHUS KJIETOK JKUBOTHBIX. OTINYHSA KUBOTHBIX OT PaCTEHHH U rprOoB

borannka. OcoOeHHOCTH CTPOEHHST W Pa3MHOXKEHUs PAacTeHHi. BereraTMBHOE pa3sMHOMKEHHE.
IIpuBuBku. OpraHel pacTeHui, ux crpoeHue W (pyHkouu. CTpoeHHE IBETKA — OpraHa CEMEHHOIO
pasmMHO)keHUs1.  Ombutenne.  3oomormst. OCOOEHHOCTH — Pa3MHOMKEHHUS]  JKUBOTHBIX  Pa3JIMYHBIX
cucreMarndeckux rpynn. CrocoObl OMIOAOTBOPEHHS Y JKUBOTHBIX. llocTaMOpHOHaNbHOE pa3BUTHE
HaceKoMbIX. L{uki pa3BuTust 3eMHOBOAHBIX. AHaToMust. OCOOEHHOCTH 3MOPHOHAIBHOTO PA3BUTHS YEJIOBEKA

Paszaen 3.Peumrenue 3a1a4 no reme «I'eneruka»-11 yacos

3akpenjeHue 0CHOBHOIO COEPKAHUS TEM B X0/1¢ PellleHUsl 0MOJOrHYeCKHX 3aa4:
1-2-3. He3sasucumoe naciedosanue NpusHaKos
IIpenmer, 3amaun U MeToAbl reHeTUKU. OCHOBHbIE pa3feNbl T'eHEeTUKU. MecTO IreHeTHKH cpenu
OMONOrNYecKnX HayK. 3JHaUeHHe MeHETUKU B pa3paboTKe MpoOjeM OXpaHbl MPHUPOIbI, 3APABOOXPAHEHHUS,
MEAULMHBIL, CEJIbCKOro xo3saiicTa. [IpakTHueckoe 3HaYeHNE TeHETUKU.

I'’MeHnnenp — OCHOBOIIOJNIOXKHUK TI'€HETUKU. METON TEeHEeTHUYECKOro aHajm3a, pa3padoTaHHBINA
I''Mennenem. I enernueckas cumpoauka. [IpaBuna 3anucu cxeM CKpeluBaHusl.

HacnenoBanue mpu MOHOTMOPHIHOM CKpeUIMBaHWUW. JIOMUHAHTHBIE M PELECCHBHBIC MPU3HAKHU.
ITepsbiii 3aKk0H MeHzems - 3aKOH eNMHO00pa3nsl rHOpUIOB MEePBOro NokojeHus. Bropoii 3akon Mennens -
3aKOH pacwierieHus. IIpaBuno dwucrotel ramer. lLluTonoruueckue OCHOBBI  pPACIIEIUIEHUs IPU
MOHOTHOPUIHOM cKperuBaHuH. CTaTUCTHUECKUH XapaKTep PacLleTICHHsI.

Ilonsatue o renax u annensx. @eHotun u reHoTuI. I'oMo3urora u rereposurora. Paciennenue npu

BOSRRATHON A ATV BHEN FiSRGy I BaHHH.
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HacnenoBanue mpu nurnOpugHOM CcKpemuBaHud. He3aBucrnMmoe KOMOMHHpPOBaHHE HE3aBUCHMBIX
nap MpHU3HAKOB - TPETUi 3aKk0oH Menzaens. Lluronoruueckrne OCHOBBI HE3aBUCUMOTO KOMOMHUPOBAHHUS T1ap
MPU3HAKOB.

4-5.  Bzaumooeiicmesue aineabusiX U Hean1elbHbIX 2eHOB.

HacnenoBanue nmnpu  B3aUMOICWCTBUM  aJjieJbHbIX TreHOB. JlomuHupoBanue. HenonHoe
nomuHuposanue. Konomuuposanue. CBepxJoMHUHUPOBaHUE. MHOKECTBEHHBIN aJllIeIn3M.

Bs3aumoneticTBue HeamnenbHbIX reHOB. HoBooOpasoBanmsi mpu ckpemuBaHuu. OcoOEHHOCTH
HAaclleI0BaHUs  KOJMYECTBEHHbIX  Npu3HakoB.  KommuiuMmeHTtapHocTb.  Omnucta3.  I[lomumepust.
MHOXECTBEHHOE AEHCTBUE IeHOB. [IpuMepbl MHOKECTBEHHOTO A€UCTBUs T€HOB. BO3MOKHBIE MEXaHU3MBI
OOBSICHEHUSI 3TOTO SIBJICHUs. | €HOTHI KaK LIEJIOCTHASI HCTOPUYECKH CIIOKHUBIIASICA CUCTEMA.

6-7.  Xpomocomuas meopusi HAc1eOCMEEeHHOCHI.

SIBneHMe CLEMIEHHOro HacleNOBaHUs M OrPaHUYEHHOCTb TPEThero 3akoHa Mennens. 3HaueHue
padot T.I'Moprana u ero mKOJbI B U3yUE€HUH SIBJICHUs CIETUICHHOTO HacjaenoBaHusi. KpoccuHrosep, ero
Ouonorndeckoe 3HaUeHHE. | eHeTHUecKre KapThl XpoMOCOM. OCHOBHBIE MOJIOKEHHSI XPOMOCOMHON TEOPUU
HacnencTBeHHOCTH. Bkian mkons! T.I'. MopraHa B pa3paboTKy XpOMOCOMHOM TEOPHH HACJIEACTBEHHOCTH.

8-9.  ['enemuxa nona.

I'enetuka mnoma. IlepBuuHble W BTOPUYHBIE TMOJOBbIE MPU3HAKH. XPOMOCOMHAs TEOPHUs
onpeneneHuss noja. ['oMorameTHbIi W rereporaMeTHbli MoJj. Tumel onpeneneHus mnona. MexaHuzm
MO IePKaHUs COOTHOLIEeHMs oJoB 1:1. Hacinenosanue npu3HakoB, CLEMIEHHBIX C MOJIOM.

10.  3axonomepnocmu uzmeHUUSOCMU.

UsmenunBocts. Knmaccngpukanus I3MEHYMBOCTH € TIO3ULIUI COBPEMEHHOH re-HeTHUKH.

denorunuyueckas (MOIU(pUKALMOHHAS U OHTOI€HETHYECKas ) H3MEHUNBOCTh. HopMa peakunu u ee
3aBHCUMOCTh OT reHotuna. CTaTHUCTHYECKHE 3aKOHOMEPHOCTH MOAM(DUKALMOHHOW HW3MEHYHUBOCTHY,
BAPUALIMOHHBIN S]]l U BapUALMOHHAS! KPUBas.

I'enorunuyeckass (KOMOMHATHBHAS M MYTAL[MOHHAs) M3MEHYMBOCTb. 3HauY€HHE KOMOMHATHUBHOMN
U3MEHUYHUBOCTH B OOBSCHEHWH SBOJIIOLMOHHBIX IPOLIECCOB, CEJEKLMH OPraHu3MOB. MyTalMOHHAS
U3MEHYHBOCTb, €€ BUAbL MyTtaunu, ux npuduHsl. Knaccupukanms mMyTtauuil mo xapaktepy U3MEHEHHs
reHotuna (reHHbIe, XPOMOCOMHBIE, T€HOMHBIE, IUTOIIa3MaTHIecKue). ITocnencTBus BIUSHUSI MyTareHOB
Ha opraHu3M. Mephl 3allUThl OKpPY’KaroLel cpeabl OT 3arpsi3HeHUs] MyTareHaMH. 3aKOH TOMOJIOTHYECKUX
psiIoB B HacnencTeeHHou n3menunBoctu. H. M. BaBunosa. DkcniepuMeHTaNbHOE MONyYEHAE MYy TALIHI.

11. I'enemuxa venosexa

I'eneTuka yenoeka. YenoBek Kak OOBEKT I€HETHUECKUX HCCIENOBAHMNA. MeETO-Ibl U3yUeHHS
HACJIEZICTBEHHOCTH 4YEJIOBEKA. T'eHEeAJOTUYeCKUi, ONU3HEIOBBINA, IUTOTCHETHYECKUN, THOpUAU3aIHs
COMAaTUYECKUX KJIETOK.

HacnencrBennele Oone3HM, HX pacHpoOCTpaHEHHWE B MOMYJSILUSAX 4YeJoBeka. Mepbl
npoHIIAaKTUKK HACIEACTBEHHBbIX 3a00JieBaHUI YeloBeKa. BpenHoe BIMSHHE AaNKOrois, HUKOTHHA U
HapKOTHUYECKUX BELIECTB HA HACIEACTBEHHOCTb 4YEJIOBEKA. MenNKO-TeHeTHYeCKOe KOHCYJIbTUPOBAHUE.
Kputnka pacuCTCKHUX TEOPUN C MO3ULIUNA COBPEMEHHON N'€HETUKU.

OcHoBHble _ moHaATHs. [eHeruka. [mOpuponormueckuit merox.  HaciencTBeHHOCTD.
HsmenunBocTb. Ansens. AnbrepHartuBHble nmpusHaku. ['enotun. @enorun. I'ereposurora. I'omosurora.
Tubpun. JlomuHaHTHBIN Tpu3HAK. PeneccUBHBIN MpHU3HAK. AHAJIU3UpYIOIIee CKpeluBanne. Bo3spaTHoe
ckpemuBanue. Jurereposurora. [TonurudpuaHoe ckpermmpanue. KoMmIimMeHTapHOE AEWCTBHE TI'EHOB.
nucras. [Honumepus. [Ineiorponus. MHOKECTBEHHBII AJIIEITA3M. Konomunuposanue.
CeepxnomunupoBanue. Henonnoe nomuHupoBanue. CLemjeHHOE HacleaoBaHue. ['pymmbl cLerieHus.
Kpoccunrosep. KpoccoBepHble U HEKpPOCCOBEpHblE TraMeTbl. AyTOCOMBI. l'eTeporamMeTHbINl MO
I'omoramernbiii mnon. CuersieHHoe ¢ 1OJOM HacienoBaHue. @PeHoTunuueckas H3MEHYUBOCTb.
MonudukamonHass U3MEHYMBOCTh. BapuanTta. Bapuanumonneii psn. Bapuaunonnas xpusas. Hopwma
peakuuu.  OHTOreHeTHuYecKass U3MEHYMBOCTb. [ 'eHOoTUnMueckas  M3MEHYMBOCTb. MyTallMOHHAas
n3MeH4YnBOCTh. MyTauuu. Mytarenel. I'ennble myTtauun. ['eHOMHBIE MyTanuu. XpOMOCOMHBIE MyTaLlMH.
KomOunaTuBHast w3MeH4YMBOCTb. lluTomnasmarudeckass HM3MEeHYMBOCTb. CIIOHTaHHBIE  MYTaLHHL.
JleranpHble MyTalyy. 3aKOH FOMOJIOTHYECKHX PSAOB B HAC/IECTBEHHON H3MEHUHNBOCTH.

I'enernka uenoeka. HacnencreHHble Oone3sHu. AnbOuam3M. bnmsHeuoswlii meron. I'emodumus.
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Me:xknpeamerHble cBsi3U. Okxonorus. OxpaHa NpUPOAbI OT BO3AEHCTBUS XO03AHCTBEHHOMU
NesITeNIbHOCTH uejioBeka. Teopusi »3BONIOLMU. 3HAuY€HHWE W3MEHYHMBOCTM B HBomouuu. Pusuxa.
Honmsupyromiee u3ny4eHUe, MOHATHE O 103€ H3JIyueHUs u Ouosormdeckoi 3ammre. Xumus. Oxpana
MPUPOABI OT BO3AEHCTBUS XUMUYECKHUX TPOU3BOACTB.

Heoprannueckas xumusa. OxpaHa DpUpPOAbl OT HETraTUBHOIO BO3AENHCTBUS OTXONOB XUMHUYECKUX
npousBoacTB. Dusuka. PenrreHoBckoe usnydenue. lloHsThe O no3e W3NydeHHWs] U OUOIOTHUYECKOH
3aIIUTE.

Tecmuposanue no xkypcy «Pewenue o6uonocuueckux 3a0ay 6 xooe noo2omoexu k LLI'9» - 1 uac

TPEBOBAHUA K YMEHUAM U HABBIKAM
Yuawguecs oonorcnot 3namo:

e (OCHOBHBIE MOHSTHUSI MOJIEKYJIIPHOU OMOJIOTHY, IUTOJIOTUUA U T€HETHKHY,

e ANTOpUTMBI pelIeHHs 3a1a4, He BXOASIINE B 00s3aTeIbHbI MUHUMYM 0Opa3oBaHus (0a30BOTO U
MOBBIIIIEHHOT'O YPOBHSI CJIIOKHOCTH);

¢ Odopmienue 3ana4 Ha EnuHoM ['ocynapcTBeHHOM 3K3aMeHe 1Mo OHOJIOTrHY;

Yuamuec;z O01ICHBL ymemsp:

e Pemarp HecTaHAAPTHBIE OMOJOTMYECKHE 3a7a4H, UCIIONB3Ys PA3JINYHbIE aJITOPUTMBI PEIICHUS,

e Pemarp pacuéTHpie OHMONOrHUECKHE 3aqaud C MPUMEHEHHE 3HAHUH 110 XUMHU U MaTEMATHKE;

e VYCTaHaBIMBATh MPUYHUHHO-CIEICTBEHHBIE CBS3H, 1€J1aTh OOO0IIEHUS, TOTOIHATD U
CHUCTEMATU3UPOBATh MOJYYEHHBIE 3HAHMS,

e JIpuMeHATH 3HAHUS B HOBBIX U H3MEHEHHBIX CUTYaLUsX,

e Pemars Ouonorndyeckue 3a1a4u pa3HbIX YPOBHEH CIIOKHOCTH, COOTBETCTBYIOIINE TPEOOBAHHSIM
BY30B ecTecTBeHHO-Hay4YHOTO MPOGUILS;

e Tlonb30BarTbes Pa3IMIHBIME TOCOOUSMU, CIIPABOYHOMN ITUTEPaTypOid, THTepHET-UCTOYHUKAMHU.

NHOOPMAIIMOHHOE OBECIIEYEHUE

Memoouueckue nocobus u OOROTHUMENbHAA IUMEPAMYPA
JTumepamypa ona yuumens.
1. bepxunbmur M.B., 'narones C. M., sanosa H.I1., ®puaman M.B., @ypanes B.A ., Uyo B.B.
Metoanueckoe nocodue k yuebruky “O0mmas 6uonorus” - M.: MUPOC, 2010. — 93c.
2. H.JIT'aneeBa.,«Cto npuémMoB aist yaeOHOTrO ycrexa y4eHHKa Ha YPOKax OHOJOrHU»-METOIUIECKOe
nocobue uist yauressi, Mocksa: «5 3a 3HaHus»,2016T.
I'un A A. ITpuems! nenaroruueckoit Texuuku. — M.: Buta-Ilpecc, 2012. — 86c.
4. Jmutpuena T.A., Cymaroxun C.B., I'ynenkos C.U., Mensenesa A.A. buonorus. Yenosek. O0mas
ouosorusi. Bonpockl. 3ananus. 3anaun. — M.: lpoda, 2012. — 144c.
5. Myptaszun I M. 3anaun u ynpaxkaenus no odmeii Ouonorun. Ilocodue nist yunrteneit. — M.
IIpocsemenue, 2001. — 192c.
6. Ilerynun O.B. Dnexrusnble Kypchbl. X MecTo 1 pojb B OnoiorudeckoM odpasoBanum.// “buonorus
B mikoJe”. —2004. - Ne7.
7. Tlonomapesa U H., Conomun B.I1., Cunenbaukosa I'.JI. O0miast meronuka oOy4deHus: Ouonorun. M. :
Uznatenbckuii nentp “Axamemust’, 2013. — 272c.
8. Beiconkas M.B. Tpenuposounsle 3agaun. Boarorpan. Yuurens: 2005. 148c.
9. T'ynsaes B.I'. 3apaunuk no renetuke. M. Konoc2000.
1
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13. Punurep O.H. buonorus. Dkosiorus. Jxk3aMeHAIIMOHHBIE BOMPOCH! U OTBETHL. M.“AcT-Tipecc mkosa’
2013. 54c.

14. TIporpammel aiist 001meo0pa3oBaTENbHBIX IIKOJI, TAMHA3MH, uiees. buomorus. 5-11 kmace. M.
Hpoda, 2015. - 224 ¢

15. FOpkosa M. 1., [llumkena M.JI Obmrast 6nonorus: 10 kiace: [loypounsie Tectsl: TemaTrnueckuii
KOHTPOJb. YuebHO-MeTonuueckoe nocobue - Mu:FOuumnpecc,2014.- 192c¢.

16. B.IO Kpectpstannos,I".b.Baiinep. COopHuUK 3a1a4 1o reHeTHuke ¢ pemeHusiMa.-CapaTos:
«JIuei», 1998 .-156¢.

17. b.X.Cokonosckast. 120 3agau no reneruke(c pemenusmu) M.: Lentp PCITH, 1991 .-88c.

18. C. 4 qukapés ['eneruka : Coopuuk 3amaq.-M.: M3narensctBo «IlepBoe centsidpsi»,2012.-112c.

19. C.H. bensuuna, K. A Ky3bmuna, 1.B.Cepreesa u np. Pemenue 3angau no reneruxke. CIMVY,2009.

20. 3. Imurpuesa T.A., Cymartoxun C.B., I'ynenxos C.H1., Mensenesa A.A. buonorus. Yenosexk.
O6mwas 6uonorusi. Borpocel. 3ananus. 3amaun. — M.: Jlpoda, 2002, — 144c.
21. Konuenmus npoduinbHOro 00yueHus Ha cTapiueil cryneHu obmero obpazoBanus. MockBa.

Jumepamypa ons yuawguxcs.

1. TI.M Bopoaus, JL.B. Beicoukast, I M. dpimimun u ap. buonorus (oOmas 6nonorus), yaeOnuk ans 10
— 11 kyaccoB 00meo0pa3oBaTeNbHBIX YUPEKACHUN; TPOQHIBbHBIN YpoBeHb;, 1 yacTh . — M.
IIpocsemenue. - 2006.

2. I'M. Hpmvurun, O.B. Cabnuna, JI.B. Beiconkas, [1.M. bopoaun. O0mas 6nonorust: npakTUKyM AJist

yuammxcsi 10 — 11 k1. 001meoOpa3oBaTeNnbHbIX YIpEKASHHH; MPOPUIBHBINA YPOBEHD

Spriruna B.H . buonorus nns nocrynaromux 8 BY3s1. M. “Bricinas mxona”1998. 475¢.

O.b. T'uranu. O6mmas ouonorus, 9 — 11. Tabauiel, cxembl. — M.; - Brnagoc, - 2007

5. Pysunckuii A.O., Beicorkasi JI.B., I'marones C. M. O6mas 6uosnorusi: YueOnuk anst 10-11 knaccos
IIKOJ ¢ yriiyOiIeHHbIM n3yueHneM ounosnorun. — M.: Ilpocsemenue, 1993. — 544c.

6. O6mas 6uonorus. 10-11 knacc: yued.ansodbmeoOpasosart. yupexnenuii / A A.

Kamenckuii, A.E. Kpuckynos, B.B. Ilaceunnk. — M.: [poda, 2005. — 367 c.

7. Cupeirua C.@. buonorus: Iloaroroska x EI'D: Yuebno-metonnueckoe nocodue - Caparos:
Jlumeti, 2005. - 128 c.

8. C.I'. Mawmonros, B.b. 3axapos, T.A. Kosznosa. OcHOBBI Ononoruu (Kype st
camoobpazoBanusi). — M. ; [Ipoceemenue, 1992

9. baryes A.C, I'ynenkoa M.A ., Enenesckuit A.I'. u ap. buonorus: bonpioii cnpaBouHUK 4715
IIKOJBHUKOB M MOCTYNA0IIUX B By3bl. - M: [Ipoda, 2004.10

10. bonrosa U.B. COopHuk 3anay no odeit buonoruu. — M.; «Onuke 21 Bex», - 2005.

11. Kamenckuiit A.A. buonorus: ITonHeii kypc obuieo0pazoBaTenbHON CpeIHEH KOJbI:

12. YuyeOHoe mocodue 1st IKOJBbHUKOB U a0UTYypueHTOB - M: Dk3ameH, 2002. - 448 c.

13. XKepebuosa E.JI. buonorus B cxemax u tabannax: [Tocobue aist ITKOIBHUKOB 1 aOUTYPHUEHTOB -
CII6: Tpurosn, 2005. - 128 ¢. M: [Ipoda, 2005. - 240 c.

14. Jlemeza H.A., Kammox JI.B., JIucos JI.JI. Buonorus B Bonpocax u oreetax. - M.: Ponbg. 1999. —
496¢.

15. bornanosa T.JI., Cononosa E.A. buonorusi. CipaBouHoe mocobue aJisi CTapIueKIacCHUKOB
noctynarommx B BY3e1. — M.: ACT-IIPECC LIKOJIA, 2002. — 816c.

16. Kupeesa H.M. buonorus aiis nocrynaromux B BY3s1. CriocoOsI pemmeHus 3a1a4 o reHeTuKe. —
Bounrorpaa: Yuurens, 2003. — 50c.

17. Camoyuutens ans peweHus 3aaad no revetuxu. 2 yactu. I'.M. Ilonropuosa. B «Ilepemena”1988r.

18. @ K. AnenbumH. 3agauu no reHeruke. [locodue ms aburypuenros BMA..,1997r.

19. Mopron JIxxenkunc. 101 kmroueBas unes: reneruka. — M.: @ AWP-IIpecc, 2002.

20. ITerpocoBa P.A. OcHoBbI rereTuku. Tembl mkoapHOTO Kypca. — M.: [lpoda, 2004. — 96¢.

21. MamonTos C.I'. Buonorust: [Tocobue nyist moctynaromux B By3bl. — M. Beicimas mkooa, 1992.

22. ®auat P. bronorus B ungpax. — M.: Mup, 1992.

23. Mananenok E.C., Kammox JI.B., JIucos H.J. Tectsl mo 6uonorun. — M.: Ponbd, 2001. — 384¢
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http://www.eidos.ru - 3Mgoc-LeHTp AUCTaHLMOHHOIO0 06pa3oBaHms
http://www.km.ru/education - Yue6Hble MaTepuasbl 1 coBapu Ha cainte «Kupunn n Medoguin»

http://school-collection.edu.ru/catalog/search - EgnHas Konnekums LUMpoBbiX 06pa3oBaTe/ibHbIX

pecypcos
http://window.edu.ru/window/ - eauHOe OKHO J0CTyna K 06pa3oBaTe/ibHbIM pecypcam VIHTepHET Mo

ouonorum.

http://ic.krasu.ru/pages/test/005.html -TecTbl no Guonoruu.

http://www.kokch.kts.ru/cdo/ - TecTuposaHue On-line no 6uonorun gna yyawmxcs 5-11knaccos.

[pyrvie nHTepHeT- pecypcbl Ha YCMOTPEHME YUumnTens 1 06y4daroLwmnxcs
O6opypoBaHue

KomnbroTep ¢ nporpammamu

OprrexHunka

WHTepHeT pecypc

[npaktuyeckume pecypcebl kabvHeTa 61onormm

Pecypc LLUKONbHOI 6M6IMOTEKM

S0P pa3nnyHoro xapakrepa (CM. BblLLE)
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YYEBHO-TEMATHUYECKHWH ILUTAH

IIpumepHbIe popmbl
AeSITeIbHOCTH 1O
Koa-
Ne KapToTeKe yueOHbIX opm
Tema BO Bua gesiteibHOCTH N Bua xonTpoas Harta
n/n 4ACOB U BUJ0B Y4eOHOH padoThl
AJIS1 HCTIOJIb30BAHUSA B
TexHoJorun «MCY ]Iy
BBeaenue- 2 4
1 Beenenue B npenmer 1 Jlnarnoctuka ypoBHs Tectuposanue — CocraBneHue MaTpULIbI
napameTpoB yueOHOTro ycrexa JUArHOCTHKA YPOBHS yueOHOro ycnexa
Y4ECHHUKA napameTpoB yueOHOTo y4EeHHUKa
ycrexa y4eHUKa

2 Pewenue 3anau no temMe « OCHOBHBIE 1 IIpakTukyM o pereHuro TecTtuposanue
cBoiicTBa xkuBoro. CucremHas JIOTHYECKUX 3a71a4 (3amanwms Tumna A-1, B-1,
OpraHU3aLMs] )KU3HID B-6, B-7, C-2).

Paszpen 1. Mosekyasipaasi 6mojiorusi - 6 4

3 Pemenue 3aga4 no teme: 1 IIpakTukyM o pereHuro Tectuposanue
«XMMHUYECKUHN COCTaB KJIETKU. JIOTUYECKUX U TBOPUYECKUX (3amanus tuna A-3, B-1,
Heoprannueckue BeniecTsay 3anaq B-6, B-7, C-2)

4 Pemenue 3aga4 no teme: 1 IIpakTukyM o pereHuro Tectuposanue
«XHUMHAYECKUH KIIETKU. YTJIEBOIBL JIOTHYUECKHX 3a71a4 (3amanwms Tumna A-3, B-1,
Jlummaen. B-6, B-7, C-2)

5 Pemenue 3agad no teme: 1 IIpakTukyM o pereHuro Tectuposanue
«XHUMHYECKUH COCTAB KJIETKU. bekuy. JIOTMYUECKHX 3a71a4 U 3a7a4 1o (3amanwms Tumna A-3, B-1,

aNropuTMy B-6, B-7, C-2)
pelIeHue 3aaa4

6 Pemenue 3aga4 no teme: 1 IIpakTukyM o peuieHutro TecTtuposanue
«XHUMHAYECKUN COCTAB KIJIETKHU. JIOTHYUECKHX 3a71a4 (3amanwms Tumna A-3, B-1,
Hyxneunossie kucnorel. ATO» B-6, B-7, C-2)**,

COCTaBJICHUE
KPOCCBOpJa

7 Pemenue 3aga4 no teme: 1 IIpakTukyMm peleHus Pemenne 3ana4 Ha: Pemenue 3anau
«XHUMHYECKUN COCTAB KJIETKHU. TBOPYECKHUX 33444 U 3a1a4 I10 -camokonuposanue JIHK, (3amanwms Tumna A-3, B-1,
Hyxneunossie kucnorel. ATO» AJTOPUTM ; “HAXOXKICHAE KOJNIECTBA B=6,B-7,€-2,€C-5)

AOKYMEHT NOAMVICAH SNEKTPOHHOM NOAMMCHIO - EHTHOIO CONEPKAHUS.

nanernec:
TOCYOQAFPCTDLE

HHOEGIORMETHOE-OGLHEOGP
YYPEXXAEHUE CPEAHAA OBLLEOBPA3OBATEJIbHAA LLUKOJIA N2 573
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HykJeotuaoB B nenu JHK,
-HaxoxnaeHue aauHbl JJHK
M0 U3BECTHOMU
OTHOCHUTEJIbHOU
MosekyasipHoi macce JTHK u
OHOT'O U3 HYKJICOTUIOB.

- COCTaBJICHHE 3a7a4 10 TEME
«HykJIeMHOBBIE KHCJIOTHD)

8 Tectuposanue no pasgeny: IIpoBepka 3HaHUM, YMEHUI U HABBIKOB MOJIYYEHHBIX ITPU U3y4YE€HUH TeMbl. «Perenune
«MonekynspHast OMOJIOTHs» 3a1a4 Mo MOJIEKYJIIPHOM OMOJIOrHNY) COOTBETCTBYIOIIUX TPEOOBAHUSAM MTOATOTOBKU
YPOBHSI BBIITYCKHUKOB.
Paznen II. Iuronorus - 13 4
9 Pemenne 3anau no teme: «Llutonorus IIpakTukyM o pereHuro TecTtuposanue
kak Hayka. Knerounas teopusi» JIOTUYECKUX 337124 (3amanust tuna A-2, A-
27, B-1, B-6, B-7, C-2)
10 | Pewenue 3anau no teme: « CtpoeHue IIpakTukyM o pereHuro Tectuposanue
KJIETKU U €€ OPraHOUbDY JIOTUYECKHUX U TBOPUYECKHUX (3amanus Tuna A-2,A-
3ama4 3, A-27, A-32,B-1, B-
6, B-7, C-1, C-2)
11 | Pemenue 3aga4 no teme: IIpakTukyM o pereHuro Tectuposanue
«POTOCHUHTESY JIOTUYECKUX 3amad (3amanmst Tumna A-3, A-
28, B-1, B-6, B-7, C-1,
C-2)
12 | Pemenue 3ana4 no teme: IIpakTukyM o pereHuro TecTtuposanue
«DHepreTuaeckuii OOMeH» JIOTUYECKHUX 3a4a4 U 3a1a4 I10 (3amanust Tuna A-28,
AJIrOPUTMY B-1, B-6, B-7, C-1, C-
2).
13- | Pemenue 3ana4 no teme: «buocunres IIpakTukyM no pereHuro Pemenne 3ana4d Ha TecTtuposanue
14- | 6enxa» JIOTUYECKHX, TBOPUECKHX 3a1a4d | camokonuposanue JTHK, (3amanust tuna A-3, A-
15 Y 33/1a4 MO aJITOPUTMY KOAUPOBAHHUE OEJTKOB, 27, A-28, B-1, B-6, B-7,

JIEKOJUPOBAHUE MOJIEKYJT
JHK. Onpenenenne

AMHWHOKHCJIOT I1O

ALY

C-1,C-2, C-5)

[IOKYMEHT MOAMUCAH 3MIEKTPOHHOW MOAMMUCHY

arrgeckanir—rea v THHIE
TCACTHHACCURUMY RUAY JALTIN
D

TULYHOAPUIBE

OngeneneHHe AMUHOKHUCIIOT

HHOE BIO/KETHOE OBLIEOBP?
YYPEX/IEHVE CPE[IHSAS OBLLEOGPA3OBATEJIbHAS LLKOJIA N2 573
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MO TEHETHYECKOMY KOAY
n-PHK.

Cocrapiaenne u-PHK 1o
¢parmenty JTHK.
Onpenenenye aHTUKOIOHA
T-PHK 11 aMUHOKUCIOTEI IO
konony u-PHK.

3amadun Ha HAXOXKIEHHE
KOJIMYECTBA HYKJICOTHIIOB B
JHK, AK B monunentune mno
HUCXOIHBIM JaHHBIM.
CocrapjeHue 3a1a4.

16 | Pemenue 3ana4 no teme: « Tumnbl IIpakTukyM o pereHuro TecTtuposanue

NEeJIeHUs] KJIETOK» JIOTUYECKUX 3371a4 U 3a7a4 110 (3amanus tuna A-4, A-
AJITOPUTMY 27, A-29, B-1, B-6, B-7,
C-1, C-2)

17 | Pemenue 3anau no teme: «becnosnoe u IIpakTukyM o pereHuro Tectuposanue

MOJIOBOE PA3MHOXKEHUE) JIOTUYECKUX 337134 (3amanust Tuna A-6, A-
29, B-1, B-6, B-7, C-1,
C-2)

18 | Pemenue 3ana4 no teme: IIpakTukyM o pereHuro Tectuposanue
«MHauBHayanbHOE pa3BUTHE JIOTUYECKUX 3a/1a4 (3amanust Tumna A-6, A-
OpraHu3MOB» 29, B-1, B-6, B-7, C-1,

C-2)

19 | TectupoBanue no pasgeny IIposepka 3HaHUM, YMEHHI U HABBIKOB MOJY4YE€HHBIX [IPU U3Y4EHUU TeMBI. «Pelenne

«uronorus» 3a1a4 Mo MUTOJOTUNY) COOTBETCTBYIOIUX TPEOOBAHUSM ITOATOTOBKH YPOBHS
BBIITYCKHUKOB.
Paspen 11I. I'enernka - 13 u

20- | Pemenue 3ana4 no teme: IIpakTukyM no pereHuro Pemenne u cocraBnenune TecTtuposanue

21- | «He3aBucumMmoe HaclaenOBaHHUE JIOTHYECKUX, TBOPUECKHX 3a7a4 | 3a7a4 HA MOHOTUOPHIHOE (3amanmst Tumna A-7, A-

22 | IpU3HAKOB» Y 33724 10 aJrOpUTMy ckpewmusanue. Onpenenenue | 8, A-9, A-30, B-1, B-6,

BEPOATHOCTU MOABJICHUSA
IOTOMCTBA C 3aJaHHBIMU

Bt anir— O I

B-7, C-6)
peLHeHI/Ie TCHCTUYCCKUX

hdd
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3alaHHBIMH TPH3HAKAMH.
Onpenenenne KOJIUYECTBA
(hE€HOTHIIOB U TEHOTHIIOB
MIOTOMKOB.

Pemenne oOpaTHbIX 3a1a4
Ha MOHOTHOpHUIHOE
CKpELINBaHUE.

Pemenne 3ana4d Ha
MIPOMEKYTOUYHOE
HACJIEIOBAHHE TIPU3HAKOB.
Pemenne 3ana4d Ha
oTpenesneHne
JOMHUHAHTHOCTH H
PELeCCUBHOCTH MPHU3HAKA.
Pemenne 3ana4 Ha HEMONHOE
JOMHUHHUPOBAHUE U
KOIOMHHHUPOBaHUE (3a1a4u
Ha OTpeneNeHne TPy
KPOBU NIOTOMKOB U
poauTenei no 3aJaHHbIM
YCIIOBHSIM).

Pemenne u cocrasieHue
3a1a4d Ha JUTHOpUIHOE
CKpELIMBaHUE Ha
BBISICHEHHE T€HOTHIIA
ocobeii, onpeneneHue
T€HOTHUIIA OpPTraHU3Ma Io
COOTHOIIEHHIO
(beHOTUIIUECKUX KIIACCOB B
MIOTOMCTBE, Ha OIpenesieHIe
BEPOSITHOCTH TOSIBIICHHSI
MOTOMCTBA C
aHATU3UPYEMBIMH

[IOKYMEHT MOAMUCAH 3MIEKTPOHHOW MOAMMUCHY

NPU3HAKAMU

b Perienue 3agay Ha

FOCYAAPCTBEHHOE BHODKETHOE OBLLUEOBPA30BATEJIbHOE
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NOJUTHOPHUIHOE
CKpELINBaHUE.

Pemenue 3anau Ha
HAXOKICHUE BEPOSTHOCTH
MOSIBJICHUSI TOTOMKOB C
OTpeneIeHHbIMU
NPU3HAKAMH.
OrnpeneneHne KOIMIECTBA
T€HOTHUITOB U (PEHOTHUTIOB
IOTOMKOB.

23- | Pemenue 3ana4 no teme: IIpakTukym no pereHuro Pemenne 3ana4d Ha Bce Tunbl | Tectuposanue
24 | «B3aumoneincTBue reHoB» JIOTUYECKHX, TBOPUYECKHX 3a/1a4 | B3aUMOAECHCTBUSA (3amanust tuna A-7, A-
Y 3a/1a4 MO aJITOPUTMY HEaJIeTbHBIX TeHOB 8, A-9, A-30, B-1, B-6,
(KOMIUIEMEHTapHOCTb, B-7, C-6)
3IMHCTA3, NOJUMEPHOE pelIeHne FeHETHYECKUX
JEeWCTBUE T'€HOB) 3anad
25- | Pemenue 3ana4 no teme: IIpakTukyM o pereHuro Pemenne 3ana4d Ha Tectuposanue
26 | «XpoMOCOMHast TeOpHUs JIOTMYECKUX, TBOPUYECKHX 331a4 | CLEIJICHHOE HacienoBaHue, | (3amaHust tuma A-7, A-
HAaCJIEACTBEHHOCTI» Y 33/1a4 MO aJITOPUTMY BBISICHEHHE TeHOTHUIIOB 8, A-9, A-30, B-1, B-6,
ocobeil u onpeneneHne B-7, C-6)
BEPOSITHOCTH POXKIIECHHUS pelIeHNe FeHETHYECKUX
MIOTOMCTBA C 3a1a4
AHAJIN3UPYEMBIMU
MPU3HAKAMU.
Pemenne 3ana4, B KOTOPBIX
paccMaTpuBaeTCs
CLEMJIEHHOE U HE3aBUCUMOE
HACJIENOBAHHUE.
Pemenue 3ana4 Ha HEMOIHOE
CLIEIJIEHUE TeHOB, Ha
COCTaBJICHUE CXEM
KPOCCHUHIOBEpa.
27- | Pemenue 3ana4 no teme: IIpakTukyMm o pereHuro Pemenne 3ana4d Ha TecTtuposanue
28 | «I'eneruka nona» JIOFMYECKUX, TBOPUYECKUX 3a1aY | HACIACAOBAHUE FEHOB; (3amanus tuna A-7, A-

AR RAUTRETHFAHGIIRATRR)HOM NoAnMCoH

FTOCYAAPCTBEHHOE BHO[DKETHOE OBLLLIEOEPA3OBATEJIbHOE

D TOKaJIU30BaHHBIX B

8A9A3OB1B6

30.10.23 14:34 (

YYPEXXAEHWE CPEAHSS OBLLEOEPA3SOBATEJIbHAS LLUKOJIA N2 573
NMPUMOPCKOIO PANOHA CAHKT-NMETEPBYPIA, Ha3zaposa VipuHa

BnagumuposHa, AupekTop

SK) CepTVIdJVIKaT A165633C808A9D6

78FFEABA119248BB7




X-XpOMOCOME. B-7, C-6
Pemenne pelIeHne FeHEeTHYECKUX
3a7a4 Ha CLENJIEHUE C 3aaa4
VY- XpoOMOCOMOI1.
Pemenne 3ana4d Ha
HAaCJIeIOBAaHUE [IBYX
MPU3HAKOB CLIETUICHHBIX C
MIOJIOM
29 | Pemenue 3ana4 no teme: IIpakTukym no pereHuro Pemenne 3ana4d Ha Tectuposanue
«3aKOHOMEPHOCTH U3MEHUYHUBOCTI» JIOTUYECKHX, TBOPUECKHX 3a/1a4 | ONpPEAeNICHUE TUIA U BUJA (3amanust tuna A-7, A-
Y 3a/1a4 MO aJITOPUTMY MyTaLHM. 9, A-30, B-1, B-6, B-7,
C-6), pemenne
TeHETUYECKUX 3a7a4
30 | Pemenue 3anau no teme: «I'eHeruka IIpakTukyM o pereHuro Onpenenenue Tumna TecTtuposanue
YEJIOBEKa» JIOTUYECKUX, TBOPUECKUX 3a1ad | HACJIEAOBAaHUs IPU3HAKA C (3amanus tuna A-7, A-
Y 33/1a4 MO aJITOPUTMY MOMOIIBIO aHANIN3a 8, A-9, A-30, B-1, B-6,
POIIOCIIOBHOM. B-7, C-6) , pemenue
TeHETUYECKUX 3a7a4
31 | Tectuposanue no kypcy «Pemenue IIposepka 3HaHUM, YMEHUI U HABLIKOB MOJIYYEHHBIX ITPU U3YUYE€HHUH 3JIEKTUBHOTO Kypca
OHONOrHYeCcKuX 3a7a4u B XOJE «Pemenne 6MOOrMUeCKUX 3a1a4 B XOA€ MOATOTOBKH K EI'D» cOOTBETCTBYIOITNX
noarotoBku k EI'9» TpeOOBAHUSM OATOTOBKH YPOBHSI BBIITYCKHHUKOB.
32- | AHanIu3 TECTUPOBAHUS
33
34 | 3akmoueHue

JIOKYMEHT MOZATNUCAH SIEKTPOHHOM MOAMNCHIO
rOCYAAPCTBEHHOE BHODKETHOE OBLLEEOEPA3OBATE/IbHOE
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