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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma Kypca BHEypOUHOU JAEATEILHOCTH pa3padoTaHa Ha OCHOBE:

o ®denepanpHbiii 3ak0H OT 29 nekabps 2012 roga Ne 273-d3 «O06 oOGpazoBaHuU B
Poccuiickoit @eneparuny» (B JeHCTBYIOIICH PEIAKIINN )

o denepanpHBli TOCYAAPCTBEHHBI 00pa30BaTENbHBIN CTaHIAPT CPEAHETO OOIIEro
oOpazoBanus (yTB. [Ipukazom MunucrepcTBa oOpazoBanus U Hayku PO ot 17 mas
2012 r. N 413). C usMeHEHUsAMH MU JOTMOJHEHHsSMU OT: 29 nekabps 2014 r., 31
nekadbps 2015 r., 29 urons 2017 r.

e «O pabouux nmporpamMmax yaeOHbIX peameToBy. [Tucekmo MunoOpHayku Poccun ot
28.10.2015 r. Ne 08-1786,

e [IpumepHbie OCHOBHBIE OOpa3oBaTEIbHBIE MNPOrpaMMbl OCHOBHOTO U CpPEIHETO
oOmero oOpa3oBaHus, BKIIOYEHHBIE B pPEECTp MPUMEPHBIX OCHOBHBIX

oOpasoBaTenbHBIX porpamm http://fgosreestr.ru/,

e [lucemo MunucrepcTBa o6pazoBanus u Hayku PD ot 12 mas 2011 1. Ne 03-296 “O6
OpraHW3allid  BHEYPOYHOW  JEATEIBRHOCTH TP  BBEACHHH  (DeIepasbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa 00IIero oopa3oBaHus”

[Iporpamma mpeaHazHaueHa aJist yyamuxcs 11-X kimaccoB o01ieo0pa3oBaTeIbHbIX

IIIKOJT Y CIYKHUT JIJISl TIOJTOTOBKH YYaIIUXCs K OJIMMITMAJIaM PAa3IM9IHOTO YPOBHS U K

['ocynapcTBeHHOM UTOTOBOM aTTECTAIIMK IO OMOJIOTHH.

[[env Kypca:

o CopeiicTBoBaTh (HOPMUPOBAHUIO MMPOYHBIX 3HAHUN MO OOIIEH OMOIOTUN, YMEHUN
Y HABBIKOB pelIeHus 3a1a4 1 caaun EI'D.

o OO000mHTh, CHCTEMATH3UPOBATh, PACIIUPUTL W YIrAyOWTH 3HAHUSA YYAIIUXCS
c(hOpMHUPOBATH/aKTyaIM3UPOBATh HABBIKM PEIICHUS OWOJOTHYECKUX 3ajad
Pa3TUYHBIX THIIOB.

o JlaTh y4eHMKY BO3MOKHOCThH OIICHHUTH CBOM CKJIOHHOCTH U MHTEPECHI K JaHHOU

00J1acTH 3HAHUS


http://fgosreestr.ru/

3aoauu kypca:

1.®opmMupoBaTh CUCTEMY 3HAHMI 110 TJIABHBIM TEOPETUYECKUM 3aKOHAM OMOJIOTHH.

2.CoBepIICHCTBOBaTh YMEHHE pPEIIaTh OMOJIOTMYECKHE 3aJa4d PENpOAYKTHBHOIO,
MPUKJIAAHOTO U TBOPUYECKOr0 Xapakrepa

3.PazBuBaTh  KJIIOYEBBIE ~ KOMIIETEHIIMM:  Y4eOHO -  [IO3HaBaTelNIbHBIE,
WH(GOPMaLMOHHBIE , KOMMYHUKATUBHBIE ,COIIMATILHBIE.

4.Pa3BuBaTh OMOJOTUYECKYIO WHTYHIIMIO, BBIPAOOTATh OIPEACIICHHYIO TEXHHKY,

YTOOBI 6I>ICTpO CIIPpaBUTCA C IPCAIIOKCHHBIMHA 3K3aMCHAITMOHHBIMU 3a/IdHUAMUA.

IINTIAHUPYEMBIE PE3YJIBTATDBI
OCBOEHUSA KYPCA BHEYPOUHOU JEATEJIBHOCTH

JIn4HOCTHBIE:
— TOTOBHOCTb U CITIOCOOHOCTH O0YUYaIOIIUXCS K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO
B COOTBETCTBHUH C OOIIEYEIOBECUYCCKUMHU IICHHOCTAMH M HJIeaJlaMH TPa)KJaHCKOTO

00IIIeCTBA;

— TMpPHUHATHE W peanu3alus LHEHHOCTEH 370poBOro M Oe3omacHoro odpasa *KU3HHU,
Oepe’kHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILLIEHNE K COOCTBEHHOMY (PU3HUYECKOMY

Y TICUXOJIOTUYECKOMY 310POBBIO;
— HENpUATHE BPEIHBIX MPUBBIUEK: KypEeHHUs], yIOTPEOJIEHHUS alKOT0JIsl, HAPKOTHUKOB.

— YBaXEHUE K CBOEMY HapOAy, 4YyBCTBO OTBETCTBEHHOCTHU niepes PonuHou, ropaoctu
3a CBOM Kpau, CBOXWO PoauHy, IpoUIIOEe M HACTOSIIEE MHOTOHAIMOHAJIBHOTO HAapoIa

Poccuu;

— IMPUHATHC TYMAHHUCTHYCCKHX HeHHOCTeﬁ, OCO3HAHHOC, YBAXHUTCIBHOC H

I[O6pO}KeJ'IaTeJILHOC OTHOHICHHC K APYIroMy 4CJIIOBCKY, €0 MHCHNIO, MUPOBO33PCHUIO,

— CMOCOOHOCTH K COMEPEKHBAHUIO U (HOPMUPOBAHKE MMO3UTHBHOTO OTHOIICHHS K
JOSIM, B TOM YHCIE K JIMIAM C OTPAHMYECHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS U
UHBaNuAaM; OepeXHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHUE K (pru3ndeckomy u

IMCUXOJIOTUICCKOMY 3I0POBbBIO APYI'UX J'IIOI[Cﬁ, YMCHUC OKa3bIBATh IICPBYIO ITIOMOIIb,



— pa3BUTHE KOMIIETEHIIUN COTPYIHUYECTBA CO CBEPCTHUKAMU, IETHMH MIIAIIIETO
BO3pacTa, B3pOCIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO TIOJE3HOW, Yy4eOHO-
HCCJIEIOBATEIbCKOM, TPOCKTHOM M JPYTUX BHIAX JCSTCIHHOCTH.

— MHPOBO33PEHHE, COOTBETCTBYIONIEEC COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HAYUMOCTH HAayKH, TOTOBHOCTh K HAyYHO-TEXHHMYECKOMY TBOPUYECTBY, BIIaJICHUC
JOCTOBEpHON WH(MOpPMAIHEH O TMEPEIOBBIX JOCTIKEHUSX W OTKPBITUSIX MHUPOBOU H
OTEUYECTBCHHON HAYKHU, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHpa U
00IIIeCTBA;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCJIE caMOOOpa30BaHUIO, Ha
MPOTSDKEHUH BCEW JKM3HU; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO

KaK YCJIOBHIO YCIEIIHON MPOo(eCCUOHAIIBHOM U O0IIECTBEHHOM e TEILHOCTH;

— OKOJOIMYCCKasdA KYJbTypa, 6€pe)KHO€ OTHOIICHHA K pOIIHOﬁ 3CMIIC, ITPHUPOAHBIM
oorarctBam Poccum wu MHpa, IMOHUMAHHUC BJIIMAHUA COLOUAIIBHO-3KOHOMUYCCKUX
IIponecCCoB Ha COCTOAHHC HpHpOI[HOfI )51 COI_II/IaJIbHOI‘/JI CpCabl, OTBCTCTBCHHOCTL 3a
COCTOAHHUC IIPUPOJHBIX PCCYPCOB; YMCHHUA M HABBIKHU PA3YMHOI'O IIPUPOIJOIIOJIB30BAHUS,
HETCPIIMMOC OTHOLICHHUC K I[CP'ICTBI/ISIM, IMPUHOCAIONM BPCJ 9KOJIOTHH, HpI/IO6peTCHI/IC

OIIbITa BKOHOFO-HaHpaBHeHHOﬁ ACATCIBHOCTH,

— OCO3HaHHBIM BBIOOp Oyayiei mnpodeccun Kak MyTh W CHOCOO peaiv3aiuu

COOCTBEHHBIX KU3HEHHBIX I1JIAHOB,

— TMOTPEOHOCTh TPYAUTHCS, YBOXKEHUE K TPYAYy H JIOASM Tpyla, TPYIOBBIM
JOCTHKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIECHUE K Pa3HBIM

BHUJIAM TPYIAOBOM AEATEIBbHOCTH.

MeranpeameTHbie:

* PeryasiTuBHbIEe YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUS
— CaMOCTOSITENIbHO ONPENENsATh LIeNM, 3a/1aBaTh NapaMeTpbl U KPUTEPUH, T10

KOTOPBIM MOJKHO OIIPCACIINTD, 4TO ICJIb JOCTUTHYTA,

— CTaBUTh U (GOPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON

ACATCIIBHOCTU U ) KU3HCHHBIX CUTYAIHAX,



— BBI6I/IpaTB IIyTb AOCTUKCHUA LCIIH, TNIAHUPOBATH PCIICHUC IMOCTABJICHHBIX

3aJiad, OIITUMU3HUPYSA MATCPUAJIIBHBIC 1 HEMATCPHUAJIbHBIC 3aTPAaThI;

- OpraHu30BbIBaTh JI(PPEKTUBHBIN IMOUCK PECYpCcOB, HEOOXOAMMBIX JUIf

JOCTHIKCHU S MOCTaBJICHHOM Ociin,

— COIIOCTAaBJIATDH HOJ'Iy‘—ICHHLIﬁ pe3yibTaT ACATCIBHOCTH C MOCTaBJICHHOMN
3apPaHCC LCJIbIO.

= Jlo3HaBaTeJIbHbIE YHuUBEPCAJIbHBIC yqeﬁﬂme I[eﬁCTBHﬂ

- HCKAaTb N HAaXOIUTb 0606HI€HHLI€ CITOCOOBI peuICHuA 3aaa4, B TOM YHCIIC,
OCYHICCTBIIATH paSBepHYTBIﬁ HH(bOpMaHPIOHHLIﬁ IIOUCK U CTaBUTH Ha €I'0 OCHOBC HOBBLIC

(yueOHbIe U TTO3HABATEIbHbIC) 3a/1a4H;

— KPUTUYECKH OLIEHHUBATh M WHTEPHPETUPOBATh HH(OpPMALUIO C pa3HBIX
MO3ULIMMA, pacro3HaBaTh W (UKCHUPOBATH MPOTUBOPEUMS B HHPOPMALUOHHBIX

HCTOYHHKAX,

— WCTIOJIb30BAaTh  PA3JIMYHBIE MOJECIbHO-CXEMAaTUYECKUE CpEACTBA  JUIA
MPEACTABJICHUSI CYIIECTBEHHBIX CBSI3€M M OTHOILICHWM, a TakKXe MNPOTUBOPEUUN,

BBIXIBJICHHBIX B I/IH(l)OpMaI_[I/IOHHBIX HCTOYHHKAX,

— HaXOJUTh U MPUBOJIUTH KPUTUUECKHUE APTYMEHTHI B OTHOLIEHUU JEUCTBUN U
CYXXJIEHUH JPyroro; COKOMHO U pa3yMHO OTHOCUTHCA K KPUTHYECKUM 3aMEUaHUSM B
OTHOIIEHUU COOCTBEHHOTO CYXICHHS, pacCMaTpUBaTh MX KaK PeCcypc COOCTBEHHOTO

pa3BUTHS,
— BBICTPAaWBAaTh UHANBUIAYATHEHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUHUTHIBAS

— OIrpaHUYCHHA CO CTOPOHBI APYIUX YYACTHUKOB U PCCYPCHBIC OTPAaHUYCHUSA,

MCHATDb U YACPIKHUBATh PA3HLIC ITO3UIIUN B MO3HaBaTEIbHOM ACATCIIPHOCTH.

* KoMMyHHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

— OCYUIECTBJIAThH JEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMM, TaK U CO
B3pOCJIBIMH (KaK BHYTpU 0Opa3oBaTeNIbHOW OpraHU3allii, Tak U 3a €€ MpeesiaMu),
non0upaTh MAPTHEPOB [JIsl JEJNOBOM KOMMYHHUKAIIMM MCXOAS M3 COOOpaskeHui

PE3YIBTAaTUBHOCTHU BSaHMOHeﬁCTBHH, a HC JIMYHBIX CHMHaTHﬁ;



IIPU OCYIIECTBIICHUHU TPYIIOBOM pabOThl OBITh KaK PyKOBOJUTENIEM, TaK U
YJIEHOM KOMaHJbl B pa3HbIX poJsIX (reHepaTtop WAEH, KpPUTUK, HCIOJIHUTEND,

BBICTYIAIOIIUHI, SKCTIEPT U T.11.);

- Pa3BCPHYTO, JOTHMYHO H TOYHO H3Jaratb CBOIO TOYKY 3pCHHA C

HUCIIOJIb30BAaHHUECM aACKBATHBIX (YCTHBIX u HI/ICBMGHHBIX) S3BIKOBBIX CPCJICTB,

IHNPEJIMETHBIE.

1) BiIameHre OCHOBOIIOJATAONIMMH OHOJIOTHYECKUMU TIOHSATHSIMH, TEOPHSIMH,
3aKOHAaMM M 3aKOHOMEPHOCTSIMHM; yBEpPEHHOE II0Jb30BaHHWE  OHMOJOTUYECKOM
TEPMUHOJIOTUEH;

2) BIaJcHWE OCHOBHBIMH METOJAMH HAyYHOTO TO3HAHUS, WCIOJIL3YEMBIMHU B
OmoJIoTuu: HAOIIOJICHUE, OTTMCAHNUE, U3MEPEHUE, YKCIIEPUMEHT; YMEHHE 00padaThIBaTh,
OOBSACHATH PE3yNbTaThl IMPOBEACHHBIX OMBITOB W JEJAaTh BHIBOJABI, TOTOBHOCTh H
CITIOCOOHOCTh MPUMEHSATHh METOJIbI TTO3HAHUS TIPU PEIICHUHU MTPAKTHUYECKUX 3aJ]1a4;

3) chopMHUPOBAHHOCTh YMEHUS JaBaTh KOJIWYCCTBEHHBIC OIICHKH W MPOBOJUTH
pacyeTsl 10 MUTOJOTHICCKUM U TEHETHIECKUM 3aj1adaM;

4) copMUPOBAaHHOCTH COOCTBEHHOM MO3HMITUH TI0 OTHOIICHUIO K OMOJIOTHUECKOM
nH(}OpMAITH, TIOJTydaeMOl U3 Pa3HBIX HCTOYHUKOB;

5) nnst 00y4aromuxcsl ¢ OrPaHMYCHHBIMIA BO3MOYKHOCTSIMH 37I0POBbSI OBJIAJICHUC
OCHOBHBIMH JOCTYITHBIMH METOJAaMH HayIHOTO TTO3HAHUS;

6) IUIs CIIETIBIX U CIA0OBUAIINX OOYyYaIOIIUXCs OBJIAJICHUE TTPaBUJIaMH 3aIiCH
XUMUYECKUX (HOPMYJI C UCTIOTB30BAHUEM Pelibe(PHO-TOUEUHOM cucTeMbl 0003HaueHuii J1.

bpains.
COJAEP)KXAHHUE KYPCA
BBenenue — 2 yaca

1. Bseoenue 6 npeomem

Pecypcrl yueOHOTO yenexa: 00y4eHHOCTh, MOTUBAIIHS, TAMSITh, BHUMAHUE,
MOJIaJIbHOCTh, MBILIIJIEHHUE, A€ATEIbHOCTh. KOHTPOJIb, CAMOKOHTPOJIb.
MortuBanus Ha ycrex: MaTpyllia MHIUBUYaJIbHOTO yCII€Xa, WHANBUIyaJbHAs

mporpamMma pa3BUTHS 00IIeYIeOHBIX HABBIKOB.



2. Pewenue 3a0au no mewe

«OcHnosHbie ceoucmea scusoco. Cucmemnasn opeanuzayus sxHcuzHuy-1 vac

3akpenjieHue OCHOBHOI'O COJAEP KaAHUS TEM B X0/1€ pellleHusl

OMOJIOTMYECKHX 3a/1a4:

buonorus - Hayka 0 )KHU3HU U €€ 3aKOHOMEPHOCTAX. [IpenmerT, 3a1aun, METOABI U
3HayeHue Owuojsoruu. CBs3b OMOJIOTMH C JIPYTMMH HayKaMH, €€ MEeCTO B CHCTEMeE
€CTeCTBEHHOHAYYHBIX U OMOJIOTMYECKUX TUCHMIUIMH. brosorus B cucremMe KyJabTypBhl.
Mecto Ouosioruu B (OpMHUPOBAHUU HAYYHOTO MUPOBO33PEHUS W HAYUYHOU KAPTHUHBI
MHDpa.

OcHOBHBIE TPU3HAKH KUBOTO. OIpeieicHue NOHATHS «KU3Hb». brosiornueckas
(dbopma cyliecTBOBaHUSI MaTepyu. Y POBHU OPTaHU3AIMU KMBOW MaTEPUU U MPUHIIUIIBI

HUX BBIACJICHUA.

OcHoBHble noHATHS. buojnorus. JKu3ub. OCHOBHEIE IIPU3HAKH )KUBOI'O. YPOBHI/I

OpraHu3aluy )KMBOW MaTepun. Metoasl n3yuyenus B Ouonoruu. Knerka. Tkanb. Opras.

Opranuswm. [onynsuus u Bun. buoreonenos. buocdepa

Paszpnes 1. Pemienne 3agau no reme «MoJiekyJasspHasi 0M010rus»-6 yacos

3akpenieHue OCHOBHOI'O COIeP:KAHMS TeM B X0/1€ pelleHus!

OMOJIOTHYECKHX 3a/1a4:

1. Xumuueckuu cocmae xnemku. Heopeanuueckue gewjecmaa.
XUMHUUYECKHUE AIIEMEHTHI U UX POJb B KieTke. Heoprannueckue BelIeCTBA U UX
pOb B JKU3HEACATEIIBHOCTHM KIETKU. Bola B KIeTKe, B3aMMOCBA3b €€ CTPOCHU,
XUMHUYECKUX CBOMCTB M Onosiorudeckoit posn. Conr HEOPTaHMUECKUX KUCIIOT, UX BKJIAT
B oOecrieueHue >XU3HEICATCIIPHOCTH KIETKH WM TOJJiep)KaHue romeocTtaza. MoHbl B
KIeTke, ux pyHkimuu. OCMOTHYECKOE AaBJICHHUE U TYProp B KieTke. bydepHbie cuctemsl
KJIETKH.

2.  Xumuueckuu cocmae kiemku. Yanesoowtl. Jlunuowi.



VYTneBonbl B KU3HENEATCILHOCTH PACTCHHM, KUBOTHBIX, TpHOOB U OakTepuid.
CTpykTypHble UM (PYHKIMOHAJIbHBIE OCOOCHHOCTH MOHOCAXapUAOB M IUCaXapUIOB.
buononumeps! - monucaxapuisl, CTpPOSHHE U OHMOJIOTHYECKast POJib.

Kupsl u munuabl, 0COOEHHOCTH UX CTPOEHUS, CBA3AHHBIC C (PYHKIIMOHATHHON
AKTUBHOCTBIO KJIETKH.

3. Xumuueckuti cocmae knemku. benxu.

Oprandueckue BeliecTBa KieTKA. buonomumepsr — Oenku. CTpyKTypHas
opraHu3zaius OelKoBBIX MoJieKysd. CBoiicTBa OenkoB. JleHaTypalus U peHaTypanus —
OMOJIOTUYECKUI CMBICH U 3HaUYeHHE. DYHKIIUU OEJIKOBBIX MOJIEKYI. DEepMEHTHI, UX POJIb
B 00€ecIeueHNH MIPOLECCOB KU3HeaesATeNbHOCTH. Kitaccudukanus pepmMeHToB

4-5. Xumuueckuii cocmas kiemxu. Hykneunoguie kuciomol.

HyxiienHoBBIE KHCIIOTHI, UX POJIb B KieTke. Mctopus n3ydenns. JJTHK —monexyna
XpaHeHus HaciencTtBeHHoM wuHpopmanuu. CrpykrypHas opranmzauus JHK.
Camoyasoenne JJHK. PHK, ee Buapl, 0cOOEHHOCTH CTpoeHUsl U (yHKIIMOHUPOBAHUS

AT® — OCHOBHOH aKKyMYJSTOp 3HEpruu B KieTke. OCOOEHHOCTH CTPOEHUS
MoJieKyJibl U1 QyHKuu AT®. ButaMuHbl, CTpO€HHE, UCTOYHUK MOCTYIUJIEHUS U POJIb B
OpraHu3Me U KIIETKE.

6. Tecmuposanue no pazoeny «Monekynsapuas 6uonoeusy

OcHOBHBbIE€ _TIOHATHUSA. AMUHOKHUCIOTHL. AHTHUKOJAOH. [ HMIAPOQUIBHOCTD.

I'unpodobunocts.  ['mukompotewapl. ['yanun.  [enatypanus. JHK. Komos.
Kommemenrapnocts. Jlunonporeuasl. Jlokyc. MakpoanemMeHTbl. MUKPO3JIEMEHTHI.
Mounowmep. Hykneonporenasl. Hykiieorna. Ocmoc. [Tonumep. [Tomunentua. [lentuanas
cBs3b. PHK. Tumun. ®epmentsl. Luto3un. Ypauui.

Me:xnpeaMeTHble cBs3u. Heopranumueckas xumusa. XUMHUYECKHE DIIEMEHTHI

nepuoandeckoi cuctemol J[.M1.MenneneeBa. Monsl (kaTHOHBI M aHWOHBI). Boa u npyrue
HEOPraHMYECKHE BELIECTBA, CTPOCHUE MOJIEKYJ W CcBouMcTBa. Jlucconumanus
31eKTpoJUTOB. Oprannueckass XuMusi. OCHOBHBIE TPYINIbI OPTaHUYECKUX COCAUHECHUM.

Bbydepnsbie pactBopsl. Dusnka. OcmoTrueckoe napnenue. Juddysus u ocmoc.



Paznen 2. Pemenue 3aaa4 no teme «llurosiorus» -11 yacon

3akpenieHue OCHOBHOI'O COJAEP KaHUS TEM B X0/1€ pellleHusl

OHMOJIOTrMYECKHX 3a/1a4:

1. Llumonozus kaxk Hayka.

[Ipenmer, 3a1aun ¥ METOABI COBPEMEHHOW LMTOJOTMM. MECTO LMTOJOTMU B
CUCTEME €CTECTBEHHOHAYYHBIX U OMOJOTrMYeCcKUX HayK. VlcTopusi pa3BUTHUS LIUTOIOTHSL.
Teopernyeckoe U MPAKTUUECKOE 3HAYCHUE HUTOJIOTHUECKUX UCCIIEIOBAaHUM B MEAULIMHE,
3IpaBOOXPAHEHUH, CEJIbCKOM XO3SIICTBE, €N OXpaHbl MPHUPOABI U APYrux cdepax
YEJI0BEYECKOU IEATEIBHOCTH.

Hcrtopus otkpsiTe KieTku. Knetounast teopusi. OCHOBHBIE ITOJOKEHUS MIEPBOU
KJIeTOUyHOM Teopun. COBpeMEHHas KJIETOYHas TEOpHUs, €€ OCHOBHBIE ITOJIOKEHUS WU
3HaYeHUE JUIsl pa3BUTHS OUOJIOTUH.

2. Cmpoenue Kniemku u eé opeanouobi.

[Tna3maTtuueckass MemOpaHa u 00osiouka kieTku. CTpoeHue MeMOpaHbl KJIETOK.
[IpoHHKHOBEHHE BEILIECTB Yepe3 MEMOpaHy KJIETOK. BUbl TpaHCIOpTa BEIIECTB Yepe3
LUTOIUIA3MAaTUYECKYI0O MeMOpaHy KIETOK (MacCUBHBIM M aKTHBHBIA TPaHCHOPT,
HK30LUUTO3 U 3HAOLUTO3). OCOOEHHOCTH CTPOEHHSI O0O0JIOUEK MPOKAPHUOTUYECKUX HU
DYKapUOTUYECKUX KIIETOK.

[[uToruiasma ¥ €€ CTPYKTypHblE KOMIIOHEHThl. (CHOBHOE BELIECTBO
LIUTOIJIa3MbI, €r0 CBOMCTBA U (DYHKIUU.

Anpo unTepdazHoil k1eTKu. XUMMUYECKUN COCTaB M CTPOCHHE fAJ]ipa. 3HAUCHUE
aapa B OOMEHe BeIIeCTB W Iiepefadye TeHeTHYecKod wuH(opMmanuu. Sapsimko,
0COOEHHOCTH CTPOCHHUS U PYHKIMU. XPOMOCOMBI, IOCTOSTHCTBO YUCa U (POPMBI, TOHKOE
ctpoenue. [lonstue o kapuoturne. ['anIoUAHBIN U TUTUIOUTHBIN HAOOPHI XPOMOCOM.

Arnmapat [N'onexu. CTpoeHue, pacosaoKeHNe B KJIIETKaX )KUBOTHBIX U PACTEHUH,
¢byHkuuu anmnapata ['ONbIKW: CHUHTE3 MOJMCAaXapuJ0B W JUNUIOB, HAKOIUIEHUE U
CO3pEBAHUE CEKPETOB (OENKH, JUIMU/BI, MOJIUCAXaPUIbl), TPAHCIIOPT BELIECTB, POJb B
dbopMUpOoBaHUM TJIa3MaTUYeCKO MemOpaHbl u jm3ocoM. CTpoeHue u (PyHKUHU
JIM30COM.

Ounommazmatudeckas cetb (JIIC), ee Tumbl. OCOOEHHOCTH CTPOEHUS

arpanyJsipHoH (riaaakoi) u rpanyssipHoi (mmepoxosartoii) II1C. 3nauenue rmaakoit 11C



B CHHTE3€ MOJUCAaXapuA0B M JMIHIOB, MX HAKOIUIEHUH W TPAHCIOPTE. 3allUTHAs
¢ysaxus O1IC (m3ommauMsa 1 HEUTpanu3anus BPEAHbBIX IS KJIETKU BellecTB). OyHKIMU
mepoxoBatoii DIIC (ygactue B cuHTe3e O0€IKOB, B HAKOIUICHUN OEJIKOBBIX MPOIYKTOB U
UX TPAHCIIOPTE, CBA3b C APYTUMHU OPTaHOUIAMH U 000JIOUYKOMN KIIETKH).

PubGocombl, 0OCOOEHHOCTHM CTpPOE€HHS H PpOJdb B OuocuHTE3e Oelka.
[Tommpr6GoCOMEL.

Bakyounu pacTuTenbHbIX KIETOK, MX 3HaueHue, cBa3b ¢ DIIC.

[Tnactuapl:  J€MKOMIACTBI, XJIOPOILIACTBI, XpoMoIulacTel. (OcoOeHHOCTH,
ctpoenne u (pynknuu twiactuna.  JAHK mmactua. IlpoucxoxkaeHue XJIOpOILIacToB.
B3aumHoe npeBpalieHue miacTu.

MuTtoxoHapun, CTpoeHHE (Hapy>KHas W BHYTPEHHSI MeMOpaHbl, KpPHUCTBHI).
Mutoxonapuaneubie JJHK, PHK, pubGocomsbl, ux posib. DYHKIUU MHUTOXOHIPHIA.
['unoTe3bl 0 NPOUCXOKIEHUN MUTOXOHAPUHN. 3HaU€HHE BOSHUKHOBEHUS KUCIIO-POIHOTO
JBIXQHHS B SBOJIOIIH.

Knerounsli nenrp, ero crpoeHue u QyHkuuu. OpraHouibl JIBHKEHUS.

KiierouHble BKIIIOUEHHS — HETTOCTOSIHHBIA OPTraHOM/I KJIETOK, 0COOEHHOCTH U (PYHKIUU.

3. Domocuumes
OOMeH BemiecTB W dHepruu. [loHSATHE O TIACTUYECKOM U HHEPreTUYECKOM

oOMeHe.

®otocunte3. CBeroBas U TeMHOBast (pa3bl (HOTOCHMHTE3a, OCHOBHBIE MPOLECCHI,
poucXosmue B 3TH (a3bl. OCHOBHBIC HTOTH CBETOBOM a3kl - cuaTe3 AT®D, BeIjieIcHHE
KHCJI0poAa, oOpa3oBaHue BOCCTAHOBJIECHHOTO
HUKOTHHaMuaaeHnHaunykineoruadpochara (HAAD-H2). dorodochopunupoBanue.
CymmapHoe ypaBHeHHE (oTocuHTe3a. [lepBUUHBIE MPOAYKTHI  (POTOCHHTE3A.
@OTOCHMHTE3 M ypOXKAall CEIIbCKOXO3SMCTBEHHBIX KyJubTyp. Ilyrm mnoBbleHus
MPOAYKTUBHOCTH CEJIbCKOXO03IUCTBEHHBIX pacTeHui. K.A. TuMHps3zeB 0 KOCMUYECKOM
POJIH 3€JIEHBIX PACTEHU. XEMOCUHTE3 U €r0 3HAaYEHUE B IIPUPOJIE.

4.  Onepeemuuecxkuii 0bOMmeH



DHepreTuecknii OOMEH B KJIETKE M €ro OWOJOTWYECKUN CMBICI. OTambl
HSHEPreTUYECKOro OOMeHa, MPUYPOUYEHHOCTh ATUX IMPOILECCOB K OIpPEAesIEHHBIM
CTPYKTypaMm KJeTKH. 3HaueHrne MUTOXOHIpuil 1 AT® B sHepreTnueckoM oOMEHe.

5-1. bBuocunmes benka

buocuHTe3 6€KOB B KJIETKE U ero 3HaueHue. Posib reHoB B OMOCHHTE3€ OEJIKOB.
['eneTnyeckuil KO U €ro cBoiicTBa. Jrtamnbl OmocuHTe3a Oenka. Peakuuu mMaTpU4HOTO
cuHTe3a. Perynsuusa cuHTe3a OenkoB. ['eH-perynarop, reH-onepaTop, CTPYKTYpPHbIE
r'eHbl, UX B3aumojieiicteue. [IpuHImn o0paTHOM CBsI3U B peryisaunu (yHKIIMOHUPOBAHUS
reHoB. COBpeMEHHbIE MPEACTABICHUS O IPUPOJIE TEH

8. Tunwl Oenenus Kiemok

JKM3HEHHBIM UK KJIETKM U €ro dtanbl. [IoArOoTOBKA KIETKM K AEICHHUIO —
uHTepdaza, ee nepuoabl (MPECUHTETUYECKUNM, CUHTETUYECKUM, MOCTCUHTETUUECKUN).
buonornyeckoe 3HaueHne naTepdaspl. AnonTo3. MUTOTHUECKUN ITUKIL.

AMHTO3 U ero 3HayeHue. MMUTO3 - IUTOJOTMYECKass OCHOBa OECcrojoro
pasmMHOXkeHusA. Pa3pl MHTO3a, HX Xapakrepucthka. CTpPyKTypHbIE HW3MEHEHHUS U
($u3noIOoruyecKre 0COOEHHOCTH OPTAHOUIOB KJIETKH BO BPEMSI MUTOTUYECKOTO JIETICHHUS.
Bepereno nenenusi, ctpoeHue U GyHKIMU HUTEW BepeTeHa. buosorunueckoe 3HaueHue
MHTO3a.

Meit0o3 - HMTOJIOrMYECKass OCHOBA MOJIOBOrO pa3MmHoxkeHus. [lepBoe aenenue
Melo3a, ero ¢asbl, UX XapaKTepUCTHKa. Y MEHbBIIIEHUE YHCIIa XPOMOCOM KaK pe3yJbTaT
nepBoro Aenenus. Bropoe nenenue meiosa, ¢hasbl, ux xapakrepuctuka. buonornueckoe
3HaYEHUE MEKo03a.

9. becnonoe u nonosoe pasmuooicenue.

®opMbI ¥ CIOCOOBI Pa3MHOXKEHHUSI OPTaHU3MOB. becnonoe pa3MHOXKEHHUE, ero
BUJIbI M 3HadeHWe. [looBoe pa3MHOKEHHE, €ro BHUJIbI M 3BOJIOLMOHHOE 3HAaYEHUE.
OO6mrast XxapakTepucTuKa ¥ 0COOCHHOCTH PA3MHOXKEHHS OCHOBHBIX T'PYII OPTaHU3MOB.
Pa3BuTHE MY)XCKHUX Y dKEHCKHUX TOJIOBBIX KJIETOK Y )KUBOTHBIX M PAaCTCHUH.

10.0Onmoecenes — unousudyanvHoe pazgumue opeanu3mos.

OmnogorBopeHre W ero Tumnbl. OIUIOJOTBOPEHHE W PA3BUTHE 3apojbllla Y
AKUBOTHBIX. OCHOBHBIE ATaIbl SMOPUOHATILHOTO Pa3BUTHS )KUBOTHBIX. B3aumopeiictBue
4yacTeil pa3BHBAIOLIEIOCS 3apoJiblllla. BHOreHeTHYecKHil 3aKOH, €ro COBpPEMEHHas

HHTCpIIpCTaL. HOCT3M6pI/IOHaJIBHOC pa3BUTHUC. BpC,Z[HOC BJIMAHHUEC  AJIKOI'OJIA,



HUKOTHHA, HApKOTHUKOB, 3arpsi3HEHUS OKPYXKAIOIIeH cpeabl Ha pa3BUTHE 3apOJbIIIa
’KUBOTHBIX U Y€JIOBEKA.

OOmast xapakTepUCTHKAa MU OCOOEHHOCTH PAa3MHOXEHUS BUPYCOB, OaKTEpHIid,
BOJIOPOCJIEH, MOX000pa3HbIX, NarnopoOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX,
HOKPBITOCEMEHHBIX, TPUOOB U JUIIaiHUKOB. CMeHa (ha3 B )KU3HEHHOM LIUKIIE.

11. Tecmuposanue no paszoeny «L{umonocusy

OcHoBHBIe __ MOHATHH.  ABTOTPOQBl..  AMHHOKHUCIOTHL.  AHAOOJIU3M.

Accumussinivsi. AHTUKONOH. Amnmapat ['onabmku. AKTHBHBIA TpaHCHOPT. A’pOOHI.
bakrepuodaru. buocunrtez Oenka. bpoxenue. Bakyons. Bxitouenus. ["armmonmnbiit
HaOop xpomocoM. Jlumnouansiii Habop xpomocoM. ['eH. I'enernueckuit koxa. I'eHoMm.
I'enotun.  I'mapoduabHOCTS. I'uppopoOHocTh.  T'mukomusz.  ['mukokamukc.
I'mukonporennsl. I'pana. I'yanun. Jlenatypauus. Juccumunsuus. JJTHK. [pixarenbHbiii
cyoctpar. Kierounoe paeixanue. Kapuwomazma. KaraGonusm. Kucnopomnsiii star.
Konmon. Kommiementapnocts. Kpucra. Jleiikomnactel. JInzocoma. JIMmompoTeusl.
Jlokyc. Makposnementel. Marpukc. MaTpuyHbIi CUHTE3. Metabonausm.
Mukpotpy6ouku. Mukpodunamentsl. Mukpoasnementsl. Monomep. Hykneonporeusi.
Hykneorun. Onepon. Opranouasl. Ocmoc. Omnepatop. Ilnmactunel. IluHOUMTO3.
[Tomumep. TonmunenTtua. [lentuanas cBs3b. [Ipokapuotsl. Penpeccop. Pudocomer. PHK.
CIINA. Crpoma. CrpykTypHble TeHbl. Tpancnsuua. Tpanckpunmus. Tpurier.
Tunakonn. Tumun. @aronuros. PepMeHThl. XaopomiacT. XpoMaTuH. XPOMOIUIACT.
Xpomocoma. llentpuomu. I[uronnazmaruyeckas MemOpana. Lurozun. VYparmi.
@orocuHTe3. XEMOCHHTE3. ODK30LUTO3.  ODHJIOLUUTO3. DHAOIIA3MAaTHYECKAsl CETh.
DykapuoTsl. Anpo. Sapsimko.

becnonoe pasMHOxkeHue. BereratuBHoe pa3zMmHOXkeHue. 3urora. IlomoBoe
pasmHoxxeHue. I[loukoBanue. Amnonto3. JKu3HeHHBIM LUK KiIeTKU. CrnepmaTo30uj.
Cnopa. finexnerka. Amuto3. Mutos. Meito3. Ilentpomepa. MuTtepdaza. Ilpoda3za.
Amnadaza. Meradasza. Tenodaza. Bepereno nenenusi. buBanenrt. ['enepaTuBHas TKaHb.
['omosiornunbsie  XpoMOCOMBI. JIBOMHOE OIIOAOTBOPEHHE. 3apOJBIIIEBBI  MEIIIOK.
Konsroranus. Kpoccunrosep. Penykimonnoe paenenue. Cnepmarorene3. OBOreHes.
Kuzuennsrii nukia. [Nameropur. Cnopodut. buorenermueckuii 3akon. bmacryna.

bnacromep. OmnonorBopenue. OnroreHe3. Buytpennee orutogorBopenue. HapyxHoe



OIIOZIOTBOPEHHE. 3apoabIlEeBbIE JUCTKH. OpraHoreses. [TapTeHorenes.
OMOpuoHanbHOe paszBuTue. [locTamOpuoHanbHOe pa3BuThe. Duiorenes. DKToJepma.

OHronepMa. Mezoaepma.

MexnpeaMeTHble cB3M. Heopranumueckas xumusg. XHUMHUUYECKHE DIIEMEHTHI

nepuoandecko cucteMsl J[.M1.Menneneena. onbl (kaTuoHBI U aHMOHBI). Boa u npyrue
HEOPraHWYECKUE BEIIECTBA, CTPOCHME MOJIEKYJI M CBOMCTBA. Jlucconmanms
aneKTpoauToB. Opranndeckas Xumuss. OCHOBHBIE I'PYIIIBI OPraHUYECKUX COCAUHEHUM.
Bbydepubie pactBopel. ®Pusuka. Ocmoruueckoe nasienue. Auddys3us u  ocmoc.
Boranuka. OcoOeHHOCTH CTPOEHMSI KJIETOK pacTeHUu. OTINUUs paCTEHUM OT )KUBOTHBIX.
3oonorusi. OcOOEHHOCTH CTPOEHUS KIIETOK JKUBOTHBIX. OTIINYMS )KUBOTHBIX OT PACTEHUI
U TpuboB

boranuka. OcCOOEHHOCTH CTPOECHUS U Pa3MHOKEHUs pacTeHuil. BereratuBHoe
pa3mHoxeHue. [IpuBuBku. Opranbel pacTteHuil, ux ctpoeHue u ¢yHkuuu. CTpoeHue
I[BETKA — OpraHa CEMEHHOro pa3MHoxkeHus. OmnbuieHue. 3oonorus. OcoOEHHOCTH
Pa3MHOXEHHUS  KUBOTHBIX  Pa3IUMYHbIX  cHUCTeMaTudyeckux rpymmn.  CrocoObl
OIUIOAOTBOPEHUSI Yy KUBOTHBIX. [locTASMOpHOHaIbHOE pa3BUTHE HACEKOMbIX. LIuKi
pa3BUTUSL 3€MHOBOJHBIX. AHaromMusi. OCOOEHHOCTH SMOPHOHANBHOIO Pa3BUTHS

YCJIOBCKA

Pa3nen 3.Pemienne 3apa4u mo treme «I'eHeruka»-11 yacos

3akpenieHue OCHOBHOI'O COIEP:KAHMS TeM B X0/1€ pelleHus

OMOJIOTMYECKHX 3a/1a4:

1-2-3. Hezasucumoe naciedosarue npusHaKos
[Ipenmer, 3amaun 1 MeToabl TeHeTUKU. OCHOBHBIC pa3/ielibl TeHETUKU. MecTo
TCHETUKHU CpeAu OMOJIOTMYECKHX HayK. 3HAUEHUE T€HETUKU B pa3paboTke Mpodiiem
OXpaHbl  TPHUPOJBI,  3IPABOOXPAHEHUS, MEAUIMHBI, CEIbCKOTO  XO3SICTBA.

HpaKTI/I‘-IeCKOC 3HAa4YCHHUEC I'CHCTHUKM.



I''Mennenp — OCHOBOIIOJIOKHHMK T'€HETHKH. MeTo IeHEeTHUECKOTrO aHalIu3a,
paspaborannbiii I.Menaenem. ['enernueckas cumBoiuka. IlpaBuia 3amucu cxem
CKpELIMBaHUA.

HacnenoBanvie mnpu MOHOTMOPUAHOM  CKpENIMBaHWM. JIOMUHAHTHBIE W
penieccuBHble Npu3Haku. [lepBriil 3akoH MeHaens - 3aKoH equHo00pa3us THOPUIO0B
IIEPBOI0 NOKOJIEHUA. Bropoi 3axkoH Menens - 3aK0oH paciueruieHus. [IpaBuito 4yncToTel
rameT. [luTomornueckre OCHOBBI pacHICIVICHUs] TIPY MOHOTHOPUIHOM CKpEUIUBAHUU.
CTaTUCTUYECKHI XapaKTEP PACIICIUICHHUS.

[Tonsitue o renax u amwiensax. @eHoTUN U reHoTUIl. ['oMo3urora u rerepo3uroTa.
Pacuieruienue rpu BO3BpaTHOM U aHAJIU3UPYIOLIEM CKPEILIMBAHUU.

HacnenoBanue pu JTUTUOPUITHOM CKPCIIMBAHUMU. HeszaBucumoe
KOMOMHUPOBaHUE HE3aBUCHUMBIX Iap TMPU3HAKOB - TpeTuil 3akoH Menpens.
[{uTonornvyeckue OCHOBBI HE3aBUCUMOTO KOMOMHUPOBAHHUS TTap MTPU3HAKOB.

4-5. Bzaumooeiicmeue annenbHblX U HEALLeNIbHbIX 2EHO8.

HacnenoBanue npu B3aMMOJCKWCTBUM AJUICIBHBIX TI'€HOB. JlOMHUHUpOBaHHUE.
Henonnoe JIOMUHHUPOBAHHUE. Konomuuposanue. CBepX1OMUHUPOBAHHUE.
MHOXECTBEHHBIN AJIJIETU3M.

B3aumoneiicTBue HeaieabHBIX TeHOB. HOBOOOpa3zoBaHMS TIpH CKpENTUBAHHUH.
OcoOeHHOCTH HACJIEIOBAaHUS KOJIMYECTBEHHBIX NPU3HAKOB. KOMIIIMMEHTApHOCTS.
Onucras. [lonumepus. MHOKECTBEHHOE JieiicTBUE TeHOB. [IpuMepbl MHOXKECTBEHHOTO
JENUCTBUS TeHOB. BO3MOXKHBIE MEXaHU3MbI OOBSICHEHUSI ATOTO SIBJICHUSA. [ €HOTUTT Kak
L[EJIOCTHAS! UICTOPUYECKH CJIOKUBIIASICA CUCTEMA.

6-7. Xpomocomnas meopus HacieocmeeHHOCMIU.

SIBieHME CUEIUIEHHOTO HACJIECAOBAaHUS M OrPAaHUYECHHOCTh TPETHETO 3aKOHa
Mennensa. 3nauenne pabor T.I'Moprana u ero IIKOJbI B HM3YYCHUU SIBJICHUS
CIEIUICHHOTO HacieaoBaHus. KpoccuHroBep, €ro OHOJIOTHUECKOE 3HauYeHUE.
['enetnyeckue kapTbhl XpoMOCOM. (OCHOBHBIE TOJIOKEHUS XPOMOCOMHOW TEOPUHU
HaciencTBeHHocTu. Brian mkosnel T.I'.Moprana B pa3paboTKy XpOMOCOMHOW TEOPUHU
HACJIEICTBEHHOCTH.

8-9. ['enemuxa noua.
['eneTuka nona. IlepBudHbIE U BTOPUYHBIE TIOJIOBBIE MPU3HAKU. XPOMOCOMHAs

Teopusi omnpeacieHus mnoja. ['OMOramMeTrHeldi M TEeTepOramMeTHBbIM IMOJI. THIIbI



onpeneneHus noja. Mexanusm nojajiep>kanusi cooTHoueHus nosos 1:1. HacienoBanue
IIPU3HAKOB, CLECIIJICHHBIX C IIOJIOM.
10. 3axonHomepHnocmu usMeHYUBOCU.

N3menunBocth. Krnaccudukamuss H3MEHUYMBOCTH C TO3MIHMA COBPEMEHHOM
re-HETHKHU.

denotunuueckas (MOAU(PHUKAIMOHHAS M OHTOTEHETHYECKAas) W3MEHUHUBOCTb.
Hopma peakuny u ee 3aBUCUMOCTBb OT reHoTuna. CTaTUCTHYECKUE 3aKOHOMEPHOCTH
MO (PUKAIIMOHHOW N3MEHUYMBOCTH; BApUALMOHHBIN psAJl U BApUALlMOHHAsA KpUBas.

['eHoTunuyeckass (KOMOMHATHBHAs M MYTallUOHHAs1) U3MEHUYMBOCTh. 3HAUYECHHE
KOMOMHATHBHON M3MEHYUBOCTH B OOBSICHEHUH 3BOJIIOIMOHHBIX MPOLIECCOB, CEIEKINU
OpraHn3MoB. MyTanMOHHass W3MEHYMBOCTH, €€ BHABL. MyTanuu, WX ITPUYUHBI.
Knaccudukanmsa Myranuidi 1o  XapakTepy HW3MEHEHUs TeHOTUna (TeHHbIE,
XpOMOCOMHBIE, TEHOMHBIE, IUTOIIa3MaTnyeckue). [locnencTBus BIUSAHUS MyTareHOB
Ha OpraHu3M. Mepsl 3aIHUTHI OKPYKAKOLIEN CPEABI OT 3arPA3HEHHS] MyTareHaMH. 3aKOH
TOMOJIOTUYECKAX  PsJOB B  HACIEICTBEHHOM wu3MeHuuBocTu. H.M.Basunosa.
DKCIEPUMEHTAIBHOE MOJIYYEHUE MYTALIAMN.

11.7 'enemuxa yenogexa
['enetuka uenoBeka. YenoBek Kak OOBEKT I€HETHUUYECKUX HCCIIEAOBAHUM.
Meto-abl U3y4eHUs HACJIECICTBEHHOCTH YEeJIOBEKa: I€HEaJOTHUUeCKUi, OJIM3HEIOBBIM,
UTOr€HETUYECKUM, THOpUIN3aLNs COMAaTUUECKUX KIETOK.
HacnenctBennsie 00se3HH, UX PACIPOCTPAaHEHUE B MOMYJIALUIX YEIOBEKA.

Mepbl npoduIaKTHKK HACJIECTBEHHBIX 3a00jeBaHUM udenoBeka. BpeaHoe BiusiHue
QJIKOTOJIl, HUKOTHHA M HApPKOTHYECKMX BEIIECTB HA HACJIEACTBEHHOCTb YEJIOBEKA.
Mennko-reHeTu4ecKoe KOHCYJIbTUPOBaHUE. KpUTHKa pacuCTCKUX TEOPUN C TO3WLIMIMA

COBPEMEHHOU T€HETUKH.

OcCHOBHBIE NOHATHSA. I'eneruka. ['ubpunonorunueckuit METO.

HacnencrBeHHocTh. M3MeHUMBOCTE. AJuienb. AJIbTEPHATUBHBIE MPU3HAKU. | €HOTHII.
@®enotun. I'erepo3urora. ['omozurora. I['mOpua. JOMHUHAHTHBIA  TMpPU3HAK.
PeneccuBHbIl TpU3HAK. AHAIU3HUPYIOILIEE CKpellMBaHue. Bo3BpaTHOE CKpENIMBAaHHUE.
Hurereposurora. [lonurnbpuanoe ckpemupanue. KommiumenTapHoe neiicTBIe T€HOB.

2nucras. [Tommmepusi. [Inenorponus. MHOX€ECTBEHHBIN aJIJICIIA3M.



Konomunnpoanue. CepxaomunupoBanue. Henonnoe nomunupoBanue. ClemieHHOe
HacJICJIOBaHHE. I'pynnel  cuernsieHusl. Kpoccunrosep. KpoccoBepubie u
HEKPOCCOBEPHBIE TaMETbl. AyTOCOMBI. l'ereporamMeTHbIM MOd. ['OMOramMeTHbBIN ITOJI.
CuensenHoe ¢ 1ojioM  HacienmoBaHue.  @DeHOTHMHHUYECKass  M3MEHYHMBOCTb.
MopaudukannonHas u3MeHYMBOCThb. Bapuanrta. Bapuarnmonnsiii psii. BapuanuonHast
kpuBasi. Hopma peakuun. OHTOreHeTHYECKass W3MEHYMBOCTh. | €HOTUMHMYECKas
M3MEHUYMBOCTh. MyTallMOHHAs W3MEHYUMBOCTh. MyTtanun. Mytarensl. ['eHHbIE
MyTalui. ['@HOMHBIE MyTaluu. XpOMOCOMHbIe MyTauud. KoMmOuHaTHBHas
M3MEHUYMBOCTh. [luTOmnasmatnyueckass W3MEHUYMBOCTh. (CIIOHTAHHBIE MYTAIlUU.
JleranpbHple  MyTalMu. 3aKOH TOMOJIOTMYECKMX PSJOB B HACIEICTBEHHOU
W3MEHUYHMBOCTH.

I'enetnka denoBeka. HacnenctBenHunie Oosie3HU. AIBLOMHU3M. BIM3HENOBEIM METOI.
I'emobunusa. T'mOpuausands  COMAaTHYECKHUX  KJIETOK.  MeIuKOo-reHeTUUeCKOoe

KOHCyJIbTUpOBaHue. [lomumaktuius. [lomynssuMOHHBIA METOI.

MexnpeaMeTHbie CBA3H. OKojorus. OxpaHa NpUpoOAbl OT BO3AECHCTBHS

XO3SIMCTBEHHOW JIESITEIbHOCTH YEJIOBEKA. TeopHs IBOTIOIMU. 3HAYCHUE U3MEHUYUBOCTHU
B sBoonnu. Pusnka. MoHusupyroiiee H3Iy4eHHE, TOHATHE O J103€ HU3IIYUYCHUS U
ononornyeckor 3ammre. Xumusa. OxpaHa NPUPOJBI OT BO3AECUCTBHUS XUMUYECKUX
MIPOU3BOJICTB.

Heoprannyeckas xumusi. OxpaHa NpUPOJbI OT HEraTUBHOTO BO3JEHUCTBUSI OTXOJ0OB
XAMHUYECKUX TPou3BOACTB. Dusuka. PentreHoBckoe mizmydenue. [lonsitue o mose

U3ITy4YeHUS] U OMOJIOTUYECKON 3alluTe.

TGCWIMPOGCZHMB no Kypcy «Peuwenue buonocuveckux 3adau 6 xooe n0020moeKuU K

EID» - I uac



Y4eOHO-TEeMATHYECKHHA TIJIAH

Ne HaumenoBanue rem Bcero IIpakTnyeckue
n/n 4acoB paGoThI
11 knace

1 Brenenue B npeamet 1

2 MonekymnsipHas Ouoaorus 6 3

3 HuTomorus 13 5

4 ['enetnka 13 5

3) Hroro 34 14
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