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MHNOACHUTEJIBHAA 3AIINCKA

[Ipemnaraemsrii kypc pacuutan 34 uvaca (1 Hac B Hememwo), on noooepoicueaem u yeayorisem
Oazoevie 3Hanus N0 OUONO2UU U HANPAGIEH HA QOPpMUPOSAHUe U PA3BUMUE OCHOBHLIX Y4eOHbIX
KOMNemenyuil 6 xooe peuteHus: 6uon02UYecKux 3a0au.

CraTyc J10OKyMeHTa

IIporpamma (akynbTaTHBa 110 OHOJOTHH COCTaBJIEHA 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 00pa30BaTENIbHBIN CTAHIAPT,
emiceMO MuHncTepcTBa OOpasoBanuss 1 Hayku P® ot 19 ampens 2011 r. Ne 03-255 «O BBeneHuu
(benepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHaapTa 00Iero o0pa3oBaHUsY,
® henepanbHBIN MepedeHb yueOHUKOB, PEKOMEHIOBAHHBIX MUHHCTEPCTBOM OOpa3oBaHus U Hayku P k
HCIIOJIb30BAHUIO B 00Pa30OBaTENIbHOM Ipoliecce B 00IeoOpa3oBaTeNbHbIX yUpekaeHusx, Ha 2023-2024
yu.T.,

Konuenyusn npozpammsl Kypca 3axkioyaeTcs B TOM, 4TO €€ pa3padoTKa CBsi3aHa ¢ pa3pabOTKOi
CHCTEMBI CHENHAIN3MPOBAHHON MOATOTOBKH (PO IbHOrO 00y4YeHHsT) B CTAPIIUX KJIAcCaX M HaINpaBJIeHA
HA peau3alyi0 JIMYHOCTHO - OPHEHTHPOBAHHOTO MPOLECCa, MPH KOTOPOM MAKCHMAIBHO YUYHTBIBAIOTCS
UHTEPECHL, CKJIOHHOCTH, U CITOCOOHOCTH CTapluekiacCHUKOB. OCHOBHOH aKIEHT Kypca CTaBUTCS HE Ha
NPUOPHUTETE CONEPKAHMS, & HAa MPHOPHUTETE OCBOCHMS YYALIMMHCS CIIOCOOOB NEHCTBHIA, HE HAHOCA yIepd
CaMOMY CONEPKaHHIO, T.€. Pa3BUTHUIO MPEIMETHBIX M MEXIPEIMETHBIX KOMIIETEHLUH, YTO HaXOIUT
OTpPaKEHHE B KOHTPOJBHO-M3MEpHUTENbHbIX Marepuaiax EID. Kypc TecHO cBs3aH ¢ ypokamu oOmieit
Oouonoruu 1 coorsercTByeT Tpedoanusm PI'OC.

AxmyaipHocms YMEHHS pelaTh 3a1a4d 1Mo OMOJNOTMU BO3pacTaeT B CBs3M ¢ BBeneHueM EID
no OMOJIOTHH, a TakXke C TeM, YTO HeOOXOOMMO NMPUMEHATh 3HaHWs Ha npakTuke. Kypc TecHO CBsizaH ¢
ypokamu o0mmell Ouosoruu u cootBercTByer TpeboBanusim PI'OC.

Pemenne 3amau 1o OMONOTMU NaeT BO3MOXHOCTH JIy4Ile TIO3HATh (PyHIaMEHTaJbHbIE
00I1e0NOIOrMYeCKHe TIOHITHS, OTPAKAIOIINE CTPOSHHE M (PYHKIMOHUPOBAHHE OWOJIOTHYECKUX CUCTEM Ha
BCEX YPOBHSX OPraHU3aLUN JKHU3HM.

Pemenne 3amad mo OMOMOrHM MO3BOSIET TAaKXKe YINYOUTh W 3aKpENuUTh 3HAHUS IO paszenam
obmeli Owmonormu. OrpoMHYI0 BaKHOCTb B HENPEPHIBHOM OOpPa3OBaHUHM MPHOOPETAIOT  BOMPOCHI
CaMOCTOSITENIbHONW  paboThl  y4aIUXCsl, YMEHHE MBICIUTh CaMOCTOSITEIbHO M HAaXOOUThb peIleHUe.
Cospmatorcss  yCcJioBUsL Uil MHAMBHUAYaJbHOH W TIPymmoBOH (GOpPM AEATENbHOCTH ydamuxcs. Takoe
codyetaHue JIBYX (OpPM OpraHU3aLMM CAMOCTOSITETIbHOH padoThl Ha ypOKaxX aKTUBHU3HPYET CIa0bIX
yUalmuxcsi W JaeT BO3MOXHOCTh  au(p(depeHuupoBaTb  MOMOIIb, CIOCOOCTBYET  BOCITMTAHHIO
B3aUMOIIOMOIIM M KOJUleKTHBU3MA. Co3maeT Takxke YCJIOBHS Ayl OOyuUeHHs y4alquxcs CaMOKOHTPOJIO
U CaMOOIIEHKe. DTO (OPMHUPYET TBOPYECKOE OTHOIIEHHE K TPYAY BAXKHOE U 4YeloBeKa 000
npodeccuu M SIBISETCS BAKHBIM  YCJIOBHEM YCIICHIHOTO, KAUYECTBEHHOTO BBINIOJHEHUS MM CBOUX
o0s13aHHOCTEH!.

Ocobennocmamu_npozpammsl Kypca siBISIETCS] TECHAS CBSI3b €0 COAEPIKaHUS C ypOKaMu oOmeit
Ouomornu u coorBercTBUe TpeboBaHusM ['ocymapcrBenHoro cranmapta. IlombGop marepuanos st
3aHATUH OCYLIECTBISIETCS HA OCHOBE KOMIIETEHTHOCTHO - OPUEHTHPOBAHHBIX 33JaHHI, HAIPaBJICHHBIX HA
pa3BUTHE TPEX YPOBHEH OOYUEHHOCTH: PENPOAYKTHBHOIO, IPUKJIAAHOTO U TBOPUYECKOTO.

Lenvio kypca agnsemces:

e ConeticTBOBaTh (POPMHUPOBAHUIO MPOYHBIX 3HAHUN MO OOINel OWOJOrHMU, YMEHUH U HaBBIKOB
peweHus 3agad  ans cpauu EID.

¢ O000muUTH, CHCTEMAaTU3HPOBATb, pacUINPUTH u yriyOuThb 3HAHUS yUaIuxcs
cpOopMHPOBATH/aKTYaTH3UPOBATh HABBIKH PEIIEHUsT OMOJIOTUYECKUX 3a7ad Pa3JIMYHbIX THIIOB.

e JlaThb VYEHUKY BO3MO)KHOCTb PEaJM30BAThb CBOM HMHTEJJICKTYAJIBLHBIC W TBOPYECKHE CHOCOOHOCTH,

UMEIOIMUECCA 3HAHUA U YMCHUA B IPYTUX obnacTsx ACATCJIBHOCTHU MPU BBIMOJHEHUN H[!OGKTHOP'I [2a60TbI.
bt I[aTb YUYCHUKY BO3MOKHOCTDb OLICHUTHb CBOM CKJIOHHOCTHU U MHTCPECCHI K I[aHHOfI 00J1aCTH 3HAHHS

[OKYSELAERHE/ICAH SNEKTPOHHOI NOAMCHIO

rocvhm‘gmn @B@MEWMMHFHQBHHM TEGPORA UL TKISK)3a KOHANMGH OAESBBIA08AID6 78FFEABA1 19248887
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2.CoBepIIeHCTBOBATh YMEHHE PEiaTh OHOJIOTHYECKHE 3aa4l PEMPONYKTUBHOTO , MPUKIIATHOTO U
TBOPYECKOTO XapakTepa

3 Pa3BuBath KJIFOYEBbIE KOMIIETEHLIMM @ Y4eOHO - TO3HaBaTeJbHbIE, MHOOPMAIMOHHBIE |
KOMMYHHKATHBHBIC ,COLUATBHBIE.

4 Pa3BuBaTh OHMOJIOTMYECKYI) WHTYHIIMIO, BbIPA0OTATh OMPENeIeHHYI TEXHUKY, YTOOBI OBICTPO
CTIIPABUTCS C MPEJIOKSHHBIMU 3K3aMEHAIIMOHHBIMU 33 TaHHSIMH.

baazooapsa akynemamusnomy Kypcy no ouonozuu 6blHOIHAEMCA HECKOIbKO (DYHKYUIL:

1.  TlomnmepsxuBaeTrcsi u3ydyeHue OMOJOTMU HA 3aJJaHHOM CTaHAapTHOM ypoBHe. Kypc «Pemenue
OMOJIOTHYECKHX 3a/1a4y» TMOMOTAeT 3aKPEMUTh U YIIyOUTh YPOBEHb 3HAHWK MO OWMOJIOTMU, MPUMEHHTb 3TH
3HAHUS MyTEM PEIIeHHs] OMOJIOTUYECKUX 3a1aY.

2. OcyumecTBsieTcst TUYHOCTHO-OPUEHTHPOBAHHBIHN Moaxon B 00y4eHuu. To eCTh yUUTBIBAIOTCS
WHAVBUIyaJIbHbIE CKJIOHHOCTH M CHOCOOHOCTH YYAIUXCS W CO3HAIOTCSl YCIOBHS JJisi OOY4YeHHsS UX B
COOTBETCTBUU ¢ NMPO(PeCcCHOHATBHBIMU HHTEPECAMH.

Ilnanupyemotit pe3yibmam
B pe3yivmame npoxoxcoenus npozpammsl Kypca 00yuanuiuecs 00mNicHbl:

e MHcrmonp3oBarh oOmue mnpueMel paboOThl € TECTOBBIMH 33aHUSIMH  PA3JIMYHON CJIOKHOCTH,
OPUEHTHUPOBATHCS B MPOrPAMMHOM MaTepHalle, yMeTb YeTKO (JOPMYJIUPOBATH CBOU MBICITH

e YMeTb NPaBWIbHO PACIPEAEIIATh BPEMsI IIPU BBIOJHEHUH TECTOBBIX PadoT.
O6001aTh ¥ NPUMEHATh 3HAHHUS O KJIETOYHO-OPTAaHU3MEHHOM YPOBHE OPTaHU3aLNH JKU3HU.
O0600marh 1 IPUMEHATb 3HAHUSI O MHOIOOOpa3Hy OPTraHI3MOB.
ComnocTaBnsaTe OCOOEHHOCTU CTPOEHUS U (PYHKIIMOHHPOBAHUS OPTaHU3MOB Pa3HBIX LAPCTB.
ComnocraBnsate Ononornueckue OOBEKTHI, MPOLECCHI, SIBICHUS, MPOSBISIIOIINXCA HA BCEX YPOBHSX
OpTaHU3aLIH KU3HH.

e YCTaHaBIUBATH MOCIENOBATEIBHOCTh OMOJOrHYECKHX OOBEKTOB, MPOLIECCOB, SIBJICHHI.

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

e PaboTaTh ¢ TEKCTOM HIIH PUCYHKOM.

e (O0600mAaTe 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
CUTyallHH.

e Pemarp 3amaun  MOJEKyJsIpHOW Ononoruu 0a30BOro YPOBHS M MOBBIMIEHHOTO HA NMPUMEHEHHUE

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

ouonoruu 10 knacca. CoxgeprkaHne MporpaMMbl BKJIFOYAET 3 OCHOBHBIE pa3/ielia; peleHne 3aaad 1o
MOJIEKYJISIPHOM OMOJIOTHH, pelleHre 3ajad MO [UTOJIOTHH, PEIIeHHEe 3a/1a4 [0 eHETHUKE, TaHHbIE Pa3aesibl
TEJSATCS HAa TEMBI, U KaKaast TeMa (pakyJIbTaTUBHOTO Kypca SIBJISIETCS MPOAOIDKEHHEM Kypca OHOJIOTHHL.
OCHOBHOU THI 3aHATHI - TpakTUKyM. [t HanboJjiee yCremHoro yCBOSH!s MaTepuaia TUTaHUPYIOTCS
paznugHble GOPMBI PadOTHI € YHAIUMHUCS: pa3HOOOpas3Hble GOPMbI padOTHI C TEKCTOM, TECTAMH,
BBINIOJIHEHNE TBOPYECKHX 3aJaHui. Ha KakIOM 3aHATHM y4alUMCs PEKOMEHYEeTCsl CepUsl 3aJaHUM, 4acThb
KOTOPBIX BBINOJHAETCS B KJIacCe, a 4aCThb - IOMa CaMOCTOATENBHO. JIJI1 MPOMEXKYyTOYHOrO KOHTPOIs- 3
tecTrpoBaHus B popme EI'D, 1 TOroBoro KOHTpoJIsi— 3a4er 1o Kypey «Pemenne 6nonornieckux 3amad B
xone noAroroBku k EI'D» u npoexTHas nesrenbHocTh. Kypc peannsyer KOMINETEHTHOCTHBI,
IesTeIbHOCTHBIN U MHINBUAYAJIBHBIA OAXON K 00y4eHHI0. JeATeNbHOCTHBIN MOAXO0 PeaTn3yeTcs B
npoIiecce MPOBEACHHS CAMOCTOATENBHBIX U MPAKTUYECKUX pabOT C yHaIIUMUCS, COCTaBJISIET OCHOBY Kypca.
JleaTenbHOCTh YUUTENS CBOAUTCS B OCHOBHOM K KOHCYJIBTHPOBAHUIO YUALIMXCS, aHATH3Y B pa3dopy
Hanbosee MpoOIEeMHBIX BOIPOCOB U TeM. MHanBUayatu3auus 00y4eHHst JOCTUTaeTCs 3a CUeT
UCTIOJNIB30BAHUS B MPOLIECCE OOYUEHHSI He0ac02U4eCKOll MeXHoa02ul IUYHOCIIHO-0PUE HMUPOBAHNO20

00pazosmEHFINOAN A ERORHBIIYANGHBINA CTIITL YIeOHON NeSITeTbHOCTH).
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B monroroBke u mpoBeNEHUN YPOKOB JAAHHOTO KypCa HCIIONIB3YETCS 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 U3YHEHUI) OAHHO20 KYPCA MONCEM fblib.:

¢ CocraBiieHre OMOJIOTHYECKUX 3a1a4, KPOCCBOPAOB, CO3/IaHHE MPE3eHTAlNH, MO TeMaM
(baKyIpTaTUBHOTO KypCa,

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

¢ KonrponbHast pabota 1o pereHmno 3aga4 no Marepuaitam Exnnoro I'ocynapcTBeHHOro 3K3aMeHa 1o
ouonoruu 2022-23 rona (3amanust ypoBHs b, mOBbIEHHOTO YpoOBHS cioxkHocTH, C);

COAEPXAHUE KYPCA
Beenenue — 2 yaca
1. Bseoenue 6 npeomem
Pecypcel yueOHoro ycnexa: 00y4e€HHOCTb, MOTHUBALUS, NIAMsITh, BHUMAaHUE, MOJIAJIbHOCTh
MBILLIEHHE, 1eATENbHOCTb. KOHTPOIIb, CAMOKOHTPOJIb.

MortuBanus Ha ycrex: MaTpulia MHANBHAYAIBHOTO yCIIeXa, HHANBUAYyAIbHAS IPOrpaMMa
pa3BuTHsA 001Iey4eOHBIX HABBIKOB.

2

2. Pewenue 3a0au no meme
«Ocrosnvie ceoticmesa octeo20. Cucmemuas OpeaHu3ayusl arcusnu»-1 uac

3akpenjeHnue 0CHOBHOIO COePKAHUS TEM B X0/1¢ PellleHUs 0MOJOrHYeCKHX 3aa4:

buonorus - Hayka O XU3HM M €€ 3aKOHOMEpPHOCTsX. lIpenmer, 3amauu, mMeTOnBl M 3HAYCHUE
Oouonornu. CBs3p OHONOTMM € JPYTUMH HayKaMH, €€ MeCTO B CHCTEME eCTECTBEHHOHAYYHBIX M
Ouonornyeckux nucHUILUIUH. bronorus B cucreme KyapTypsl. Mecto Ouonoruu B pOpMHPOBAHUN HAYYHOTO
MHPOBO33PEHUsI U HAYYHOU KapTUHBI MUPA.

OcHoBHbIe mnpu3Haku >kuBOro. OmpeneneHue TOHATHA <«KHU3HBY. buonormueckas ¢opma
CYLIECTBOBAHUS MaTEepPUU. Y POBHHU OPraHU3ALUH >KMBOW MATEPUH U MPUHLUIIBI UX BbIIECICHHUS.

OcHoBHble nousitusi. buonorus. )Kuzub. OCHOBHBIE NMPHU3HAKH KUBOTO. YPOBHU OpraHHU3alLluU
KUBOUM MaTepun. Metonel u3yuenusi B ouonoruu. Knerka. Tkanb. Opran. Opranusm. [lonynsuus u Buf.
Buoreouenos. buochepa

Pazgen 1. Pemenue 3ana4 no teme «MoJiexkyasipHasi 0M0JI0THsI»-6 YacoB

3akpenjieHue OCHOBHOIO CONEP:KAHMS TEM B X0/1€ PellieHHsI OHOJOrHYeCKHX 3214
1. Xumuueckuii cocmas xremku. Heopeanuueckue seugecmsa.

XUMUYeCKHe 3JIEMEHTBI M WX pOJb B KieTke. HeopraHudeckuwe BemecTsa U WX pPOJb B
JKU3HEAESTEIbHOCTH KJIETKH. Boma B KJETKe, B3aUMOCBSI3b €€ CTPOCHHS, XUMHUYECKUX CBOWCTB H
ounosorndeckoii ponu. CoaM HEOPraHWYECKUX KHCIOT, WX BKJIad B OOECIeYeHHE KUIHEIESITeNIbHOCTH
KJIETKU U ToAAep:kaHue romeocrasa. MoHbl B kjietke, nx GpyHkomu. OCMOTHYECKOE JaBJICHUE U TYpProp B
knetke. bydepHbie cucTemMbl KileTKH.

2. Xumuyeckxuii cocmas knemku. Yeneeoowt. Jlunuos.

VYrneBonbl B KU3HEAESSTENBHOCTH PACTEHHH, JKUBOTHBIX, rpuOoB u Oaktepuii. CTpyKTypHBIE U
(YHKIIMOHAJIbHbIE OCOOEHHOCTH MOHOCAXapuaOB W JAHMCaxapuaoB. buomomuMepsl - TONUCAXAPUBI,
CTpOEHHE U OHOJIOTHYECKAas POJIb.

JKupel 1 aunuabl, OCOOEHHOCTH WX CTPOCHHS, CBs3aHHBIE C (DYHKIMOHAJIBHOH AKTHUBHOCTHIO
KJIETKH.

3. Xumuveckuii cocmae knemxiu. beaku.

TaHNYeCKUE B TBA KIETKU. bUononumepsr — kd. CTpyKTypHasi OpraHu3anus KOBBIX
u0Ky§4)EBT%QAnM%EH SRS RS OHOTUMED ben CTpyKTypHast OpraHusarus OeKo

MONCKYH nfoR OISR NSTIEFHol SEAESRABBEAYE RSIGETY DAL, 7 QYO IOBHAGS KU MBI M SHATGHYR SPRYRI I Mhs7
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0enKoBBIX MOJEKyJ. DepMEHTHI, UX POJIb B 00OECIEUeHNH POLECCOB Ku3HenesaTenbHocTu. Kinaccupukanms
bepmMeHTOB
4-5. Xumuueckuii cocmae kremxu. Hyxneunoguie kuciomol.

HyxnenHnosble kucnotel, ux ponb B kjertke. Mcropus msyuenusa. JJHK — monexyna xpanenus
HacnencreeHHou mHpopmanmu. CtpykrypHast opranusamus JJHK. Camoyneoenue JIHK. PHK, ee Bumsi,
0COOEHHOCTH CTPOEHHSI U (PYHKLIMOHUPOBAHUS

AT® — 0CHOBHOI aKKyMyJIATOp Hepruu B KiieTke. OcOOEHHOCTH CTPOEHUs] MOJIEKYJIbl U (PYHKLIUU
AT®. BuramuHsl, CTpoeHH€, UICTOYHUK MOCTYILJIEHUS] U POJIb B OPraHU3Me U KJIETKE.

6. Tecmuposanue no pazoeny «Monexynspuas 6uonocus»

OcHOBHbIE MOHATHSI. AMHHOKUCIOTBI. AHTHUKOAOH. [ MApOUIBHOCTS. TunppodobHOCTS.
I'nmuxkonporeunsl. I'yanun. [enarypauus. JHK. Kogon. Kommnemenrapuocts. Jlunonmporeuasl. JIokyc.
Maxkposnementol. Mukposnementsl. Monomep. Hykneonmporeunsl. Hyxneorun. Ocmoc. Ilomumep.
[MonunenTtun. Ilentunnas ces3e. PHK. Tumun. ®@epmentsl. Llutozun. Ypamumi.

MexnpeametrHbie cBsi3u. Heopranuueckas xumuss. XHUMHUYECKHE 3JIEMEHTHl MNEPUOAHYECKON
cucrembl J[. 1. Menneneesa. Monbl (kaTuOHBI U aHWOHBI). Boma W apyrue HeopraHWYeCKUE BEIIEeCTBa,
CTpOoeHHe MOJIeKyJ U cBoicTsa. Juccounanus snekrponuToB. Opranndeckas xumus. OCHOBHbIE I'PYyMIIbI
opranndeckux coenuHennil. bydepusie pactBopbl. @usuka. Ocmorudeckoe nasienue. Auddysus u ocmoc.

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

3akpenjeHue OCHOBHOIO COIEP:KAHUS TEM B X0/1¢ PellleHUusl OMOJOrHYeCKUX 3a4a4:
1. Lumonoeus kax nayxka.

Ilpenmer, 3amaun W METOABI COBPEMEHHOM LUTOJOrMM. MeCTO LIUTONOrMM B CHUCTEME
€CTeCTBEHHOHAYYHbIX M OHOJOTHUeCKHMX Hayk. Mcropusi passutusi uuronorus. Teoperudeckoe W
NPAaKTUYECKOe 3HAYEHHE LHUTOJIOTUYECKUX HCCIIENOBAaHUH B MEOHUIIMHE, 3PABOOXPAHEHUH, CEIIbCKOM
XO3SICTBE, [1eJIe OXPaHbl IPUPOIBI M JPYTUX chepax YeIOBEUECKONW AEATEIbHOCTH.

Ucropus otkpeitue kinetku. Kierounas teopus. OCHOBHbIE MOJIOKEHUS TEPBOM KJIETOUHOMN
teopun. CoBpeMeHHast KJIETOYHAsI TEOPHUsl, €€ OCHOBHBIE ITOJIOKEHUS i 3HAYCHUE JIJIsI PA3BUTHSI OHOJIOTHH.

2. Cmpoenue kremku u eé opeanouov.

[Tna3marnyeckas memOpaHa u obosouka kieTku. CtpoeHne meMOpaHb! kieTok. [IpoHuKHOBEHHE
BEIIECTB 4epe3 MeMOpaHy KIETOK. BHIbl TpaHCIOpTa BEIIECTB 4epe3 LUTOIUIa3MATHYECKYI0 MeMOpaHy
KJIETOK (TTaCCUBHBIA M aKTUBHBIA TPAHCIIOPT, SK30LUUTO3 U 3HA0UUTO3). OcoOEeHHOCTH cTpoeHHst 000I04YeK
MPOKAPUOTHYECKHUX U 3YKAPUOTHIECKHUX KIIETOK.

[uTomnasma u ee CTPyKTypHbIe KOMIIOHEHThL. OCHOBHOE BELIECTBO LIUTOIIA3MBbI, €r0 CBOHCTBA U
byHKIHMH.

Anpo unTepdasHON KieTkH. XMUMHUYECKH COCTaB W CTPOEHHUE sAapa. JHAUYEHHUe sapa B oOMeHe
BEIIECTB M Tiepefade T'eHEeTHUeCKOH wuHpopmarmu. SAapeimko, OCOOEHHOCTH CTPOEHUS W (PYHKLHH.
XpPOMOCOMBI, MOCTOSTHCTBO 4Hcia U (Gopmbl, TOHKOe crpoeHue. Ilonarue o kapuorune. [ammonpgHeli U
TUTUTOUIHBIN HAOOPBI XPOMOCOM.

Anmapar ['onpmxu. CTpoeHue, pacroyio)KeHHe B KJIETKaxX JKUBOTHBIX M PACTEHHH, (PYHKLIUU
anmapara ['ONbIKU: CHHTE3 MOJMCAXapUIOB M JIMIHUAOB, HAKOIUIEHHE U CO3peBaHHE CEKpeToB (Oenkw,
JUMUABL, TOJMCAXapHbl), TPAHCIIOPT BELIECTB, POJb B (POPMUPOBAHMU IUIA3MATHYECKOH MeMOpaHbl H
mm3ocoM. CTpoeHne U PyHKIIUN JTH30COM.

Oupomiazmarudeckas cetb (JI1C), ee Tumbl. OCOOEHHOCTH CTPOEHUs arpaHyJSIpHON (TIanKoil) u
rpanyssipHoii (mepoxosaroit) OIIC. 3nauenne rnagkoit DIIC B cuHTe3e MOMUCAXaPUIOB U JIUMUAOB, UX
HAKOIJIEHUH W TpaHcnopre. 3amutHas ¢yHkuus IIIC (u3omauus U HEWTpaIu3auus BPEAHbIX IS KIETKH
BemiecTs). @yakuuu mepoxosaroit JIIC (ydactue B cHHTe3e O€NKOB, B HAKOTUIEHHH OENKOBBIX MPOAYKTOB
U UX TPAHCIIOPTE, CBSA3b C IPYTMMH OPraHOUAAMHU U O0OOIOYKON KIETKHU).

Pubocombl, 0cOOEHHOCTH CTpOeHHUS U POJIb B OuocunaTese Oenka. [Toampudocomsbl.

Baxyonu pacTutenpHbIX KJIETOK, UX 3HaueHue, cBsi3b ¢ DIIC.

[Tnactuabl: JTEWKOIUTACTBI, XJIOPOIWIACTBI, XpoMmoruiacTel. OCOOEHHOCTH, CTpoeHHe H (YHKIHU
mnactun. JAHK nnactun. [Ipoucxoxknenue xnopomnactos. BzauMHoe npespalieHye miacTu.

MuTOXOHAPUH, CTpOeHHe (Hapy’kHAash W BHYTPEHHsSI MEMOpaHbI, KPUCTBI). MUTOXOHAPHAIbHBIC

ﬂ&% P&ﬁgﬁ?&ﬂgﬁéxﬁgﬂﬁﬂﬂ&n%@@KHHH MUTOXOHAPUN. ['MmoTe3bl 0 MPOUCXOKAECHUH MUTOXOHIPHUH.
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Knerounslii nienTp, ero crpoenue u pynkun. OpraHouasl ABMKeHHs. KileTOYHbIE BKIFOUSHHS —
HETIOCTOSIHHBINA OPraHOWA KJIETOK, 0COOEHHOCTH U (PYHKIIHH.

3.  @omocunmes
OOwmeH BemecTs U SHepruu. [IoHATHE O MIACTHYECKOM H SHEPTeTHIECKOM OOMEHE.

®otocunTe3. CBeToBass U TeMHOBast (a3bl POTOCHHTE3A, OCHOBHBIE MPOLIECCHI, MPOUCXOIALINE B
5T (a3el. OcHOBHbIe WUTOrHM cBeTOBOW (asbl - cuHTe3 AT®, BbImeneHue kKuciopona, obOpa3zoBaHHE
BOCCTAHOBJICHHOTO HUKOTHHamunaaeHuHaunykneorundocpara (HAAD -H2). Dorodocdopunnposanue.
Cymmaproe ypaBHeHHe ¢orocuHTe3a. IlepBuuHble TPOAYKThI (oTochHTe3a. POTOCHHTE3 M ypoxKaii
CEeJIbCKOXO35IUCTBEHHBIX KyJbTyp. IIyTh MmOBBbIIEHUST NPOAYKTUBHOCTH CEJIBbCKOXO3SIMCTBEHHBIX PACTCHUI.
K. A . TumupsizeB 0 KOCMUYECKOM POJIU 3€JIeHbIX pacTeHUNH. XeMOCHHTE3 U €ro 3HaUeHHe B MIPUPOJIE.

4. Onepeemuueckuii obmen

DHepreTHyecKrii OOMEH B KJIETKE U €ro OMOJOrHYeCKUI CMBICI. DTarbl 3HEPTETHIECKOTO OOMEHa,
MIPUYPOUYEHHOCTD 3THX MPOLIECCOB K OINpeNeIeHHbIM CTPYKTYpaM KJIeTKU. 3HaueHne MUToxoHapuii u AT® B
SHEPreTUYECKOM OOMEHE.

5-7. bBuocunmes oenxa

buocunTe3 6eKoB B KJIETKE U €ro 3HaueHue. Posb reHoB B OnocuHTtese OenkoB. ['eHeTnaeckuii Koz
U ero cBoiicTBa. Jrambl OnocuHTe3a Oenka. Peakumu marpuyHOro cuHresa. Perymsimmst cuHTe3a OenkoB.
I'en-perynsarop, reH-omepaTop, CTPYKTYpHBIE T€HbI, UX B3auMmopeilcTsue. IIpuHUMN OOpaTHOH CBsI3U B
perysinun GyHKIMOHUPOBaHUs reHoB. COBpEeMEHHbIE MPENCTABIEHHS O IPUPOJIE I'eH

8. Tunvt Oenenuist Kiemox

JKvi3HeHHBIN MK KJIETKH 1 ero dTanbl. [IoAroToBKa KIeTKH K ACJICHUI0 — HHTepdasa, ee mepuobl
(mpecuHTeTHYECKUH, CHHTETHYECKHH, TNOCTCHHTeTH4Yeckuil). buomorndeckoe 3HaueHne wuHTEPQa3bL
Arnonto3. MuToTH4ecKkuil UKL

AMHUTO3 M €ro 3HadeHue. MHTO3 - IIUTOJIOTUYECKash OCHOBAa Oecrojioro pasMHoOXxeHus. PDasbl
MHTO3a, UX XapaktepucTuka. CTPYKTYpHbIE W3MEHEHHs W (PH3HOJIOrHYecKHe OCOOEHHOCTH OpPTraHOMIOB
KJIETKH BO BPEMsl MUTOTHYECKOTO JelieHHs. BepereHo neneHus, ctpoeHne U (yHKIMH HUTEH BepeTeHa.
buonornyeckoe 3Ha4EHUE MUTO3A.

Meiio3 - nuTonoruyeckast OCHOBa MOJIOBOTO pasMHOkeHus. [lepBoe neneHne mMeiiosa, ero ¢asel, ux
XapaKTepUCTUKA. Y MEHBIICHHE YHCIAa XPOMOCOM Kak pe3yjbTaT NEpBOro AeneHus. Bropoe neneHwue
Meiio3a, pasel, ux xapakrepuctuka. bronornyeckoe 3HaueHHE Meiio3a.

9. becnonoe u nonosoe pazmnooicenie.

@opmbl U crocoObl Pa3MHOXKEHUS] OPraHU3MOB. becrnosoe pasMHOXKEHUE, €ro BUABl U 3HAUEHHE.
ITonoBoe pa3MHOKEHHE, €r0 BUABI M 3BOJIOIHOHHOE 3HaueHne. OOmas XapakTepucTuka M OCOOEHHOCTH
Pa3MHOKEHHUs1 OCHOBHBIX IPYII OpraHu3MoB. Pa3sBuTHE My>KCKHX U )KEHCKHX IMOJIOBBIX KJIETOK Y KUBOTHBIX
U PaCTeHUI.

10. Onmoezenes — unHousuUOyanvHoe pazeumiue OpeaHu3Mos.

OmonoTBOpeHue U ero Tunbl. OIIONOTBOPEHUE U Pa3BUTHE 3apOblllia Y KUBOTHBIX. OCHOBHbIE
3Tanbl 3MOPHOHANBHOTO PAa3BUTHS JKUBOTHBIX. B3anmMopelcTBHE uacTe pa3BUBAIOIIETOCS 3apOAbIIIa.
Buorenernueckuii 3akOH, €ro COBpeMeHHass WHTeprpetanus. llocTomOpuoHanbHOE pa3BuTHE. Bpemnoe
BJIUSIHUE AJIKOTOJIsl, HUKOTHHA, HAPKOTUKOB, 3arPsA3HEHUs OKPY’KAKOLIEH Cpedbl Ha PAa3sBUTHE 3apOAbIlla
JKUBOTHBIX U YEJIOBEKA.

OOmast xapakTepuUCTHKa M OCOOSHHOCTH pa3MHOKEHHsI BHUPYCOB, OaKTEepHil, BOAOPOCIHEH,
MOX000pa3HbIX, MAaNOPOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX, MOKPBITOCEMEHHBIX, I'PUOOB W JIUIIAHHUKOB.
CwmeHa (a3 B ’KU3HEHHOM LIUKJIE.

11. Tecmuposanue no pazoeny «llumonozus»

OcHoBHBbIe NMOHATHH. ABTOTPO(QBl. AMHUHOKHCIOTHL AHAOONMM3M. ACCHMMISIIHS. AHTHKOIOH.
Anmapar T'onpmxu. AxTuBHBIA TpaHcmopT. Aspobbl. bakrepmodarm. buocuntes Oenka. bpoxenwme.
Bakyons. Bxkumrouenusi. Taromnuerii HaGop xpomocom. /JlumiouaHblii Habop xpomocoMm. ['eH.
I'enernuecknii xox. I'emom. I'enorun. I'mmpodumnbHocTh.  T'mapodobGHOCTh. 'nmukonmus. I'mukoxanukce.
I'muxonporennnl. I'pana. I'yanun. [lenatypaums. Juccummmsanus. JAHK. Jlprxarenbnbrii cyobcrpar.

KneT%gQ&T%Hﬁg[%ejﬂE%gmgﬁlﬁgﬁ%@meaT%OHMM Kucnoponueiii stan. Komon. KommnemeHtapHOCTB.
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CHUHTE3. Merabonusm.  Mukporpyboukn.  MukpodunameHTsl.  MukposneMeHTel.  MoHOMep.
Hyxneonporennel. Hykneorun. Omnepon. Opranounsl. Ocmoc. Omneparop. Ilnactuner. IlunouwnTos.
Momumep. IMomunenTun. Ilentunnas ces3b. [Ipokapuoter. Penpeccop. Pubocomer. PHK. CIIM/I. Crpoma.
Crpykrypable reubl. Tpancnauusa. Tpanckpunuus. Tpurer. Tunakoun. Tummz. @aronurto3. @epmeHTHI.
Xnopomnact. XpomatuH. XpomoruiacT. Xpomocoma. llentpuonu. I{uTomnasmatudeckass memOpaHa.
[urosun. VYpauun. PorocuHre3. XeMOCHUHTE3. ODK30LMUTO3. DHIOLMTO3. DHIOIUIA3MAaTUYECKas CeTb.
Oykapuotsl. Anpo. Anpeiko.

becnonoe pasmuoxenue. BereratusHoe pasmHokeHwe. 3urota. l[lomoBoe pazMHOXKEHHE.
IMoukoBanne. Anonto3. KuzHennbiit qukn kiaetku. Cnepmarozoun. Crnopa. Aiineknerka. AmMuto3. MuTos.
Meiio3. llentpomepa. Harepdasa. Ilpodasa. Anadaza. Meradasza. Tenodasa. Bepereno neneHus.
busanent. I'enepaTuBHas TkaHb. ['OMONOrMUHbIE XpOMOCOMBI. J[BOWMHOE OIJIOAOTBOPEHHE. 3apO/bIILIEBbIH
memok. Konbstorammsi. Kpoccunrosep. Penykuuonnoe nenenue. CnepmaroreHes. Osorenes. JKu3HEHHbIN
k. I'ameropur. Cnopodur. buorenernueckuii 3akoH. bnacrynma. bmactomep. OmnmomorBopenue.
Ontorenes. Bnyrtpennee omnogorBopeHue. HapykHoe omnogoTBopeHue. 3apofblllieBble  JMCTKHU.
Opranorene3. Ilaprenorenes. DOmOpuonanbHoe pasButhe. llocTamOpuonanmpHOE pasButhe. PuioreHes.
Dxronepma. JHTOAEpMa. Me3onepma.

MexnpeametrHbie cBsi3u. Heopranuueckass xumuss. XHUMHUYECKHE 3JEMEHTHI NEPUOAUYECKON
cucrembl J| 1. Menneneesa. Monbl (kaTHOHBI M aHWUOHBI). Boma W apyrue HeOpraHWYEeCKUE BEIIEeCTBA,
CTpOoeHHe MOJIeKyJ U cBoicTsa. Juccounanuus snekrponutoB. Opranndeckas xumus. OCHOBHbIE I'PYMIIbI
opranudeckux coennneHnit. bydepusie pacrBopsl. @uszuka. Ocmorudeckoe nasnenue. Auddysus u ocmoc.
boranuka. OcobeHHOCTH CTpOeHUs KJIETOK pacreHuid. OTiu4usi pacTeHUH OT JKUBOTHBIX. 300JIOTHS.
OcobeHHOCTH CTPOCHUS KJIETOK JKUBOTHBIX. OTIMYHSA KHUBOTHBIX OT PAaCTEHUH U rprOOoB

borannka. OcoOeHHOCTH CTPOEHHST W Pa3MHOXKEHMs pacTeHuiH. BereratmBHOE pa3sMHOXKEHHE.
IIpuBuBku. Opranel pacTeHui, ux crpoeHue u (pyHkuuu. CTpoeHHE IBETKa — OpraHa CEeMEHHOIO
pasmMHO)keHUs.  Ombutenne.  3oomormst.  OCOOEHHOCTH — Pa3MHOMKEHHUS]  JKUBOTHBIX  Pa3JIMYHBIX
cucreMarndeckux rpynn. CrnocoObl OMIOAOTBOPEHHMs Y JKMBOTHBIX. llocToMOpuOHanbHOE pasBHTHE
HaceKOMbIX. L{uki pa3BuTHs 3eMHOBOAHBIX. AHaTOMHsL. OCOOEHHOCTH SMOPHUOHAIBHOTO PA3BUTHS YEJIOBEKA

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

3akpenjenue 0CHOBHOIO COEPKAHUS TEM B X0/1¢ PellleHUsl 0MOJOrHYeCKHX 3aa4:
1-2-3. He3sasucumoe naciedosanue NpusHaKos
IIpenmer, 3amaun U MeToAbl reHeTUkU. OCHOBHbIE pa3fieNibl T€éHEeTUKU. MecTo IreHeTHKU cpenu
OMONOrNYeCKNX HayK. 3HaUEHHE MeHETUKH B pa3paboTKe mpoOjeM OXpaHbl MPHUPOIbI, 3APABOOXPAHEHHUS,
MEAULMHBI, CEJIbCKOro xo3sicTa. [IpakTnieckoe 3HaYeHNE FeHETUKH.

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

HacnenoBanue mpu MOHOTMOPHIHOM CKpeUIMBaHUU. JIOMUHAHTHBIE M PELECCHBHBIC MPU3HAKHU.
ITepsbiii 3aKk0H MeHzemns - 3aKOH eNMHO00pa3us rHOpUIOB MepBOro nokoneHus. Bropoii 3akon Menuens -
3aKOH pacwierieHus. IIpaBuno dwucrorel ramer. lLluTonmoruueckue OCHOBBI pPACIIEIUIEHUs IPU
MOHOTHOPUIHOM cKperuBaHuH. CTaTUCTHUECKUH XapaKTep PacLleTICHHsI.

Ilonsatue o renax u annensx. @eHOTUN U reHoTuI. 1'omo3urora u rereposurora. Paciennenue npu
BO3BPAaTHOM U aHAJIU3UPYIOLIEM CKPEIUBAHUU.

HacnenoBanue mpu nurnOpugHOM CKpernnBaHud. He3zaBucrnMmoe KOMOMHHpPOBaHHE HE3aBUCHMBIX
nap MPHU3HAKOB - TPETHil 3aKk0oH MeHzens. Lluronorndeckue OCHOBBI HE3aBUCUMOTO KOMOMHHMPOBAHUS Tap
MPU3HAKOB.

4-5.  Bzaumooeiicmesue aineavusiX U Heai1elbHbIX 2eHOB.

Hacnenosanue mnpu B3aUMOACHUCTBUM  aJIeNbHBIX TIeHOB. JlomuHuposanue. Henomnoe
nomuHuposanue. Konomuuposanue. CBepXJOMHUHUPOBaHUE. MHOKECTBEHHBIN aJlJIeIN3M.

Bs3aumonetictBue HeamnenbHbIXx reHOB. HoBooOpasopanusi mpu ckpemmuBanun. OcoOeHHOCTH
HaclleI0BaHUsA  KOJMYECTBEHHbIX  nNpu3HakoB.  KommuuMmeHnTapHocTb.  Omnucta3.  Ilonmumepust.

Ha&ggﬁaﬁ%ﬁ%ﬂgﬁg@mgﬁﬁgﬁ&nMepm MHO>KECTBEHHOI'O JEUCTBUS '€HOB. BO3MOKHbBIE MEXaHN3MBbI
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6-7.  Xpomocomuas meopusi Hac1eOCMEeHHOCHI.

SIBneHMe CLEMIEHHOro HAacleNOBaHUs M OrPAaHUYEHHOCTb TPeThero 3akoHa Mennens. 3HaueHue
padot T.I'Moprana u ero mKOJIbI B U3yUE€HUH SIBJICHUs CIEIUIEHHOTO HacjenoBaHusi. KpoccuHrosep, ero
Ouonorndeckoe 3HaueHHe. I eHeTHUecKre KapThl XpoMOCcOM. OCHOBHBIE MOJIOKEHHUSI XPOMOCOMHON TEOPHUU
HacnencTBeHHOCTH. Bkian mkonsl T.I'. MopraHa B pa3paboTKy XpOMOCOMHOM T€OPHH HACJIEACTBEHHOCTH.

8-9.  ['enemuxa nona.

I'enetuka mnona. IlepBuuHble W BTOPUYHBIE TMOJOBbIE IPU3HAKH. XPOMOCOMHAs TEOPUs
onpeneneHuss noja. ['omMorameTHbIl W reTeporameTHbll Mmoj. Tumbsl ompeaeneHus nosa. MexaHusm
MO IepPKaHUs COOTHOLIEeHMs oJoB 1:1. Hacinenosanue npu3HakoB, CLEMIEHHBIX C MTOJIOM.

10.  3axonomepnocmu uzmeHuUSOCMU.

UsmenunBocts. Knaccngukanus HI3MEHYMBOCTH € TIO3ULIUI COBPEMEHHOH re-HeTHKH.

denorunuueckas (MOnU(pUKALIMOHHAS U OHTOI€HETHUYECKas ) H3MEHUMBOCTh. HopMa peakunu u ee
3aBHCUMOCTh OT reHotuna. CTaTHUCTHYECKHE 3aKOHOMEPHOCTH MOAM(DUKALMOHHOW HW3MEHYHUBOCTHY,
BAPUALIMOHHBIN PsAMl U BapUaLMOHHAs! KPUBAas.

I'enorunuyeckass (KOMOMHATUBHAS M MYTAIL[MOHHAs) M3MEHYMBOCTb. 3HauU€HHE KOMOMHATHUBHOMN
U3MEHUYHUBOCTH B OOBSCHEHWH SBOJIIOLMOHHBIX IPOLIECCOB, CEJEKLHH OpPraHu3MOB. MyTalMOHHASA
U3MEHUYHBOCTb, €€ BHAbL MyTtauuu, ux npuuuHsl. Kinaccudukauus MyTanuil Mo XapaxkTepy U3MEHEHUs
reHotuna (reHHbIe, XPOMOCOMHBIE, T€HOMHBIE, IUTOIIa3MaTHIeckue). ITocnencTBusl BIUSHUSI MyTareHOB
Ha opraHusM. Mephl 3alUThl OKpPY’KaroLel cpeabl OT 3arpsi3HeHUs MyTareHaMH. 3aKOH TOMOJIOTHYECKUX
PsiIOB B HaciencTeeHHoM n3MmeHunBocTu. H. M. BaBuiioBa. DxcriepuMeHTaIbHOE MOMYYEHHUE MYy TaLIHi.

11. I'enemuxa yenosexa

I'eneTnka yenoeka. YenoBek Kak OOBEKT EHETHUECKUX HCCIENOBAHMNA. MeETO-Ibl U3yUeHHS
HACJIEZICTBEHHOCTH YEJIOBEKA. T'eHEeAJOTUYeCKUi, ONU3HEIOBBINA, IUTOTCHETHUECKUN, THOpPUAU3AIIHS
COMAaTUYECKUX KJIETOK.

HacnencrBennele Oone3HM, WX paclpoCTpaHEHHE B MNOMYJSILUSAX UelOBeKa. Mepbl
npoHIIAaKTUKK HACIEACTBEHHBbIX 3a00JieBaHUI YeloBeKa. BpenHoe BIMSHHE aNKOroist, HUKOTHHA U
HapKOTHYECKUX BELIECTB HA HACIEACTBEHHOCTb 4YEJIOBEKA. MenNKO-TeHeTHYeCKOEe KOHCYJIbTUPOBAHUE.
Kputnka pacuCTCKHUX TEOpUN C MO3ULIUN COBPEMEHHON N'€HETUKH.

OcHoBHble _ moHATHs. [eHeruka. [mOpuponormueckuit merox.  HaciencTBeHHOCTD.
HsmenunBocTb. Ansens. AnbrepHatuBHble npusHaku. ['enorun. @enorun. I'ereposurora. ['omosurora.
Tubpun. JlomuHaHTHBINA npu3HaK. PelneccuBHBIN MpHU3HAK. AHAJIU3UpPYIOlIee CKpelnBanne. Bo3BpaTHoe
ckpemmBanue. Jurereposurora. IlomurunOGpunHoe ckpeummBanue. KoMmminmMmeHTapHOe NefCTBHE T'€HOB.
nucras. [Honumepus. [IneiroTponus. MHOXECTBEHHBII AJIIEITA3M. Konomunuposanue.
Ceepxnomunuposanue. Henonnoe nomunupoBanue. CLeEIJIEHHOE HaclieAoBaHHE. ['pyIIbl CLEMIeHus.
Kpoccunrosep. KpoccoBepHble U HEKpPOCCOBEpHblE TraMeTbl. AyTOCOMBI. l'eTeporamMeTHbINl MO
I'omoramernbiii mnon. CuensieHHoe ¢ 1oJOM  HacjienoBaHue. PeHoTunuyeckas H3MEHYUBOCTb.
MonudukamonHass W3MEHYHUBOCTb. Bapuwanra. Bapuarnmonnbiii psin. Bapuanumonnas kpusas. Hopma
peakuuu. OHTOreHeTHMuYecKass HU3MEHYMBOCTb. [ eHOoTUNMYecKas  HM3MEHYMBOCTb. MyTallMOHHAas
M3MeH4YnBOCTb. MyTauuu. Mytarenel. I'ennble mytauun. I'eHOMHBIE MyTanuu. XpOMOCOMHBIE MyTaLH.
KomOunaTuBHast u3MeH4YMBOCTh. LluTomnasmarmueckass HM3MEHYHMBOCTb. CIIOHTaHHbBIE MYTAaLlUH.
JleranpHble MyTaluy. 3aKOH FOMOJIOTHYECKHX PSAOB B HACJIEACTBEHHON H3MEHUHNBOCTH.

I'enernka uenoeka. HacnencreHHble Oone3sHu. AnbOuam3M. bnmsHeuoswlii meron. I'emodumus.
I'mOpuouzaimst COMAaTUYECKHX KJIETOK. MEIUKO-TeHeTHYeCKOe KOHCYJIbTHpoBaHue. llonmpmakTuimus.
ITonynAauuoHHBINA METOA.

Me:xknpeameTHble cBsi3H. Oxonorus. OxpaHa NpUpPOAbI OT BO3AEHCTBUS XO035HCTBEHHOMU
NesTeNIbHOCTH uejioBeka. Teopusl »BONIOLMU. 3HAuY€HHWE W3MEHUHMBOCTH B »sBomonuu. Pusuxa.
Honmsupyrolee u3nydeHHe, MOHATHE O 03¢ W3JIy4eHUs M Omonornveckoil samure. Xumus. Oxpana
MPUPOABI OT BO3AEHCTBUS XUMUYECKUX TPOU3BOACTB.

Heoprannueckas xumusa. OxpaHa DpUpPOAbl OT HETaTUBHOIO BO3AEHCTBUS OTXONOB XUMHUYECKUX
npousBoacTs. Dusuka. PenrreHoBckoe uznydenue. [loHaTHe O H03€ U3Ny4deHUs U OMOJOTHYECKOH
3aILUTE.

LIOKYMEHT MOAMUCAH NEKTPOHHOM MOAMWCHIO
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TPEBOBAHUA K YMEHUAM U HABBIKAM
Yuawguecs oonorcnot 3namo:

e (OCHOBHBIE TIOHSTHUSI MOJIEKYJIIPHOW OUOJIOTHH, [IUTOJIOTHH U T€HETHKH,

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

¢ Odopmienue 3ana4y Ha EnuHoMm ['ocynapcTBeHHOM 3K3aMeHe 1Mo OHOJIOrHY;

Yuamuec;z O0/1ICHBL ymemsp:

e Pemarb HecTaHAAPTHBIE OMONOTMYECKHE 3a7a4H, UCTIONB3Ys PA3INYHbIE AJITOPUTMBI PEIICHUS,

e Pemarp pacuéTHpie OHMONOTrHUECKHE 3aqauy C MPUMEHEHHE 3HAHUH 10 XUMHU U MaTEMaTHKE;

e VYCTaHaBIMBATh MPUYHUHHO-CIIEICTBEHHBIE CBS3H, €1aTh OOOOIIEHUS, TOTOIHATD U
CHUCTEMATU3UPOBATH MOJYYEHHBIE 3HAHMS,

e [lpuMeHATH 3HAHUS B HOBBIX U U3MEHEHHBIX CUTYaLUsX;

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

o Tlonp30oBarTbes Pa3IMIHBIME TOCOOUSMU, CIIPABOYHOMN TUTEpPaTypoid, THTepHET-UCTOYHUKAMHU.

NHPOPMAIIMOHHOE OBECIIEYEHUE

Memoouueckue nocobus u OOROTHUMENbHAA IUMEPAMYPA
JIumepamypa o1a yuumens.
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NnTepaTypa 41 yyawmxcs.

1 T1.M bopoguH, J1.B. Bbicoukas, .M. Obimwni, v ap. bruonorus (obuas 6uonoruns), yuebHuk ana 10
- 11 knaccoB 06Le06pa3oBaTeNbHbIX YUPEXAEHWIA; NPOMUIbHBIA YPOBEHb; 1lyacTb .- M.;
MpocseleHune. - 2006.
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3. ApbiruHa B.H.Buonorua ana noctynatowmx 8 BY3bl. M. “Bbicwias wkona”1998. 475c.
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YYEBHO-TEMATHUYECKHWH ILUTAH

e Koa-
w/n Tema BO Buja nearejibHOCTH Bua xonTpoas Mara
4acoB
BBeaenue- 2 u

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 no pereHuro Tectuposanue
cBoiicTBa xkuBoro. CucremHas JIOTHYECKUX 3a71a4 (3amanwms Tumna A-1, B-1,
OpraHU3aLMs] )KU3HIDY B-6, B-7, C-2).

Paszpen 1. Moaekyasipaasi 6mojiorusi - 6 4

3 Pemenue 3agau no teme: 1 IIpakTukyM o pereHuro TecTtuposanue
«XMMHUYECKUH COCTaB KJIETKU. JIOTUYECKUX U TBOPUECKUX (3amanus tuna A-3, B-1,
Heoprannueckue BenecTsay 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 3aga4 no teme: 1 IIpakTukyM o pereHuro Tectuposanue
«XHUMHYECKUN COCTAaB KIIETKU. ek, JIOTMYUECKHX 3a71a4 U 3a7a4 1o (3amanwms Tumna A-3, B-1,

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

6 Pemenue 3agau no teme: 1 IIpakTukyM o pereHuro TecTtuposanue
«XHUMHYECKUN COCTAB KJIETKHU. JIOTHYUECKHX 3a71a4 (3amanwms Tumna A-3, B-1,
Hyxneunossie kucnorel. ATO» B-6, B-7, C-2)**,

COCTaBJICHUE
KPOCCBOpJa
7 Pemenue 3ana4 no teme: 1 IIpakTukyM™ pemeHus Pemenne 3ana4 Ha: Pemenue 3anau

«XHMMHUYECKUHN COCTaB KJIETKU.
Hyxneunosblie kucnotel. ATD»

TBOPYECKHX 3a/1a4 U 3a4a4 110
AITOPUTMY

-camokonuposanue JJHK,
-HaXOKACHUE KOJINIECTBA
MIPOLICHTHOT'O COAEPIKAHUS
HykJeotuaos B nenu JHK,

(3amanwms Tumna A-3, B-1,
B-6, B-7, C-2, C-5)

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMNMCH

naApeT
TOCYOAPCT

BEHHOE BIORXXETHOE-OBLHEOGF
YYPEXXAEHUE CPE[HASA OBLLEOBPA30BATEJIbHAS LLUKOJIA N2 573

o o
10 U3BCCTHOU
A ASOBATEALHOE
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OTHOCHUTEJIbHOU
MosekyasspHoi macce JTHK u
OZTHOTO U3 HYKJICOTHUIOB.

- COCTaBJICHHE 3a/1a4 10 TEME
«HyK1€MHOBBIE KUCIOTHDY

8 Tectuposanue no pasgeny: IIposepka 3HaHUM, YMEHHI U HABBIKOB MOJY4YE€HHBIX [IPU U3Y4EHUU TeMBI. «Pelenne
«MonexynspHast OMOJIOTHs» 3a1a4 Mo MOJIEKYJISIPHOM OHOJIOrHNY COOTBETCTBYIOIIUX TPEOOBAHUSAM MOATOTOBKU
YPOBHSI BBIITYCKHUKOB.
Paznen II. HMuronorus - 13 4
9 Pemenue 3agau no teme: «Llutonorus IIpakTukym no pereHuro Tectuposanue
kak Hayka. Knerounas teopusi» JIOTUYECKUX 337134 (3amanust Tuna A-2, A-
27, B-1, B-6, B-7, C-2)
10 | Pewenue 3anau no teme: « CtpoeHue IIpakTukyM o pereHuro TecTtuposanue
KJIETKU U €€ OPraHOUbDY JIOTUYECKHUX U TBOPUYECKHUX (3amanust Tuna A-2,A-
3ama4 3, A-27, A-32,B-1, B-
6, B-7, C-1, C-2)
11 | Pemenue 3ana4 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 Tectuposanue
«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 o pereHuro Pemenne 3ana4d Ha TecTtuposanue
14- | 6benxa» JIOTUYECKHX, TBOPUECKHX 3a1a4d | camokonuposanue [THK, (3amanust tuna A-3, A-
15 Y 33/1a4 MO aJITOPUTMY KOAMPOBAHHUE OEJTKOB, 27, A-28, B-1, B-6, B-7,

JIEKOJUPOBAHUE MOJIEKYJT
JHK. Onpenenenne
AMHHOKHCJIOT TIO
reHerudeckomy koay JAHK.
Onpenenenyne aMUHOKUCIIOT
10 TEHETHYECKOMY KOy

1P
Y=r s

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

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMNMUCH!

TOUYHAPUI

OCocrasnenue u-PHK o

BEAHOE BFOYKETHOE OBLLEOBP
YYPEXXAEHWE CPE[JHASA OBLUEOBPASOBATEJ/IbHAS LLKOJIA N2 573
NMPUMOPCKOIO PAMOHA CAHKT-METEPBYPTA, Hazaposa MpuHa

BnaavmupoBHa, [MpekTop
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¢parmenty JTHK.
Onpenenenue aHTUKOIOHA
T-PHK 1 aMMHOKHUCJIOTHI TIO
konony u-PHK.

3amaun Ha HAXOXKICHUE
KOJIMYECTBA HYKJICOTHU/IOB B
JHK, AK B monunentune mno
UCXOIHBIM JTaHHBIM.
CocraBneHue 3aiad.

16 | Pemenue 3ana4 no teme: « Tumnbl IIpakTukym no pereHuro Tectuposanue

NEJIeHUs KJIETOK» JIOTUYECKUX 3a71a4 U 3a7a4 10 (3amanust tuna A-4, A-
AJIrOPUTMY 27, A-29, B-1, B-6, B-7,
C-1, C-2)

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

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 337134 (3amanust Tumna A-6, A-
OpraHu3MOB» 29, B-1, B-6, B-7, C-1,

C-2)

19 | TectupoBanue no pasgeny IIpoBepka 3HaHUM, YMEHUI U HABBIKOB MOJY4YE€HHBIX IIPU U3y4YE€HUH TeMbl: «Penienune

«luronorus» 3a1a4 Mo MUTOJOTUNY) COOTBETCTBYIOIIUX TPEOOBAHUSM ITOATOTOBKH YPOBHS
BBIITYCKHUKOB.
Paspen 111 I'eneTnka - 13 u

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

21- | «He3aBucumMoe HacjenOBaHHUE JIOTHYECKUX, TBOPUECKHX 3a7a4 | 3a7a4 HA MOHOTUOPHIHOE (3amanmst Tuna A-7, A-

22 | IpU3HAKOB» Y 337124 10 aJrOpuTMy ckpewmusanue. Onpenenenue | 8, A-9, A-30, B-1, B-6,

BEPOATHOCTU MOABJICHUSA
IIOTOMCTBA C 3adHHBIMU
npusHakamu. OnpenenexHue
KOJIM4YECTBA ITIOTOMKOB C
3aJaHHBIMU MIPU3HAKAMU.

Onrpeneneiie o HYECTE

B-7, C-6)
peLHeHI/Ie TCHCTUYCCKUX
3aga4

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMNMUCH!

TOCYOAPCT

T b g R
UHPUALIUOC KOIrivoe T oa

C(eHOTUIIOB U FEHOTHUIIOB

BEAHOE BFODRETHOE OBIEOGP.
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BnaavmupoBHa, [MpekTop
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MIOTOMKOB.
Pemenne oOpaTHbIX 3a1a4
Ha MOHOTHOpHUIHOE
CKpELINBaHUE.

Pemenne 3ana4d Ha
MIPOMEKYTOYHOE
HACJIEIOBAHHUE TIPU3HAKOB.
Pemenne 3ana4d Ha
orpezeneHue
JOMHUHAHTHOCTH H
PELeCCUBHOCTH MPHU3HAKA.

JOMHHHUPOBAHUE U
KOIOMHHHUPOBaHUE (3a1a4u
Ha OTpefeNeHne TPyII
KPOBH MOTOMKOB H
poauTenei mo 3aJaHHbIM
YCIIOBHSIM).

Pemenue u cocraBneHue
3a/1a4 Ha JUTHOPHUTHOE
CKpeIUBaHUe Ha
BbISICHEHHE T€HOTHIIA
ocobeii, onpeneneHue
TeHOTHUIA OPTaHU3Ma IO
COOTHOIIEHHIO
(EeHOTUIIUECKUX KIIACCOB B
NIOTOMCTBE, Ha OIpeaesIeHUe
BEPOSITHOCTH TOSIBJICHHUS
MIOTOMCTBA C
AHATU3UPYEMBIMHU
MPU3HAKAMU.

Pemenue 3anau Ha
MOJIUTHOPUITHOE
CKpelluBaHue

Pemenyie 3a1a4u Ha HEMOJIHOE

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMNMUCH!

0 Perenue 3agay Ha

FTOCYAAPCTBEHHOE BHO)XETHOE OBLLLEEOGPA3OBATEJIbHOE
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BnaavmupoBHa, [MpekTop
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HAXOXKICHUE BEPOSTHOCTH
NOSIBJICHUSI TOTOMKOB C
OTpeneIeHHbIMU
NPU3HAKAMH.
OnpeneneHne KOIMIECTBA
T€HOTHUITOB U (PEHOTHUTIOB
IOTOMKOB.

23- | Pemenue 3a1a4 no teme: IIpakTukym no pereHuro Pemenne 3ana4d Ha Bce Tunbl | Tectuposanue
24 | «B3zauMopaelicTBUE T€HOBY JIOTHYECKHX, TBOPUYECKHX 3a7a4 | B3aUMOAECHCTBUSA (3amanust Tumna A-7, A-
Y 33/1a4 MO aJITOPUTMY HEaJIeTbHBIX TeHOB 8, A-9, A-30, B-1, B-6,

(KOMIUIEMEHTapHOCTb, B-7, C-6)
3IMHCTA3, NOJUMEPHOE peLIeHNE T€HETUYECKUX
NeHCTBUE T€HOB) 3ama4y

25- | Pemenue 3ana4 no teme: IIpakTukyM o pereHuro Pemenne 3ana4d Ha TecTtuposanue

26 | «XpOMOCOMHas TEOPUs JIOTMYECKHX, TBOPUYECKHX 3a7a4 | CLEIJECHHOE HACIEIOBaHUE, (3amanmst Tuna A-7, A-

HACJIEACTBEHHOCTH» Y 33/1a4 MO aJITOPUTMY BBISICHEHHE T€HOTHUIIOB 8, A-9, A-30, B-1, B-6,

ocobeil u onpeneneHne B-7, C-6)
BEPOSTHOCTH POKIACHUS peLIeHNE T€HETUYECKUX
MOTOMCTBA C 3aaa4
AHATU3UPYEMBIMHU
MPU3HAKAMU.
Pemenne 3ana4, B KOTOPBIX
paccMaTpuBaeTCs
CLEMJIEHHOE U HE3aBUCUMOE
HACJIeIOBaHHUE.
Pemenne 3ana4 Ha HEMOIHOE
CLIEIJICHUE TeHOB, Ha
COCTaBJICHUE CXEM
KPOCCHUHIOBEpa.

27- | Pemenue 3a1a4 no teme: IIpakTukyM no pereHuro Pemenne 3ana4d Ha TecTtuposanue

28 | «I'eHeTHKa HoOa» JIOTHYECKNX, TBOPYECKUX 3a4a4 | HACJICIOBAHUE T€HOB, (3amanmst Tumna A-7, A-

U 33/1a4 1O aJIrOpUTMy

JIOKAJIM30BAHHLIX B

X-XpOMOCOME.
PemmeHue

8, A-9, A-30, B-1, B-6,
B-7, C-6

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMNMUCH!

O3amad Ha CLHEIUIEHHE C

pelleHre FEHETUYECKUX

3aga4d

FTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOGPA3OBATEJIbHOE
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VY- XpoMOCOMOI1.
Pemenne 3amaq Ha
HAaCJIEOBAHUE JIBYX
MPU3HAKOB CLCIUICHHBIX C
TOJIOM

29 | Pemenue 3ana4 no teme: IIpakTukyMm no pereHuro Pemenne 3ana4d Ha Tectuposanue
«3aKOHOMEPHOCTH U3MEHUYHUBOCTI» JIOTUYECKHX, TBOPUECKUX 3a/1ad | ONpPEAeSICHUE TUIA U BUJA (3amanust tuna A-7, A-
Y 33/1a4 MO aJITOPUTMY MyTaLHM. 9, A-30, B-1, B-6, B-7,
C-6), pemenne
TeHETUYECKUX 3a7a4
30 | Pemenue 3anau no teme: «I'eHeTruka IIpakTukyMm no pereHuro Onpenenenue Tumna Tectuposanue
YEJIOBEKa» JIOTUYECKHX, TBOPUECKUX 3a/1ad | HACJIEAOBAaHUs IPU3HAKA C (3amanust tuna A-7, A-
Y 3a/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 IIpoBepka 3HaHUM, YMEHUI U HABBIKOB MOJIy4YE€HHBIX [IPU U3YYEHUHU 3JIEKTUBHOIO Kypca
OMONOrHYeCcKuX 3a7a4u B XOJE «PemeHne OMOIOrMUeCKUX 3a1a4 B XOA€ MOATOTOBKH K EI'D» cOOTBETCTBYIOITNX
noarorosku k EI'9» TpeOOBAHUSIM OATOTOBKH YPOBHSI BBIITYCKHHUKOB.
32- | AHanIu3 TECTUPOBAHUS
33
34 | 3akmoueHue

JIOKYMEHT MOZAMUCAH SMEKTPOHHON MOAMMUCHIO
roCYAPCTBEHHOE EHO/KETHOE OBLLEOGPA3OBATE/IbHOE

YYPEXXAEHWE CPE[JHASA OBLUEOBPASOBATEJ/IbHAS LLKOJIA N2 573
NMPUMOPCKOIO PAMOHA CAHKT-METEPBYPTA, Hazaposa MpuHa

BnaavmupoBHa, [MpekTop
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[IOKYMEHT MOAMUCAH 3/TEKTPOHHOW MOAMUCHIO

FOCYAAPCTBEHHOE BIO)XETHOE OBLLIEOBEPA30BATEJ/IbHOE
YYPEXXAEHUE CPEAHASA OBLLEOBPA30BATEJ/IbHAS LLUKOJIA N2 573
MPUMOPCKOIO PAMOHA CAHKT-NETEPBYPIA, Hazaposa VipuHa
BnagumuposHa, npexkTop
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