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1.IlnanupyemMble pe3y/ibTAaThl OCBOCHHS Y4eOHOr0 Kypca

JIMYHOCTHBIE PE3YJIBTATHI
ITaTpuoTH4eckoe BOCIMTAHUE:

* OTHOUICHHE K OMOJIOTHH KaK K BaKHOW COCTAaBIIAIONIEH KYJIbTYpPBI, TOPJOCTh 32 BKJIA/ POCCUICKUX U COBETCKUX YUYEHBIX B pa3BUTHE MHPOBOM
OMOJIOrMYEeCKON HAYKH.
I'paknanckoe BocnnuTanue:

* TOTOBHOCTb K KOHCTPYKTHMBHOM COBMECTHOW JIE€ATEIBHOCTH IIPYU BBIIIOJHEHUN UCCIEA0BAHUN U IIPOEKTOB, CTPEMJICHUE K B3aUMOIIOHUMAHHUIO U
B3alMOIIOMOLIH.
JlyX0BHO-HPABCTBEHHOE BOCIIUTAHHE:

* TOTOBHOCTb OLICHUBATh ITOBEJCHUE U NIOCTYIIKH C IIO3UIIUM HPABCTBEHHBIX HOPM U HOPM JKOJIOTUYECKOM KYJIbTYPHI;

* MOHMMAaHUE 3HAYMMOCTH HPAaBCTBEHHOTO aCIEKTa JAEATEIbHOCTH YEJI0BEKa B MEIUIIMHE U OUOJIOTUH.
JcTeTHYecKoe BOCIIUTaHue:

* TOHUMAaHUE poJu OMOJOrHH B (POPMUPOBAHUU FCTETUUECKON KYJIBTYPhl INYHOCTH.
IleHHOCTH HAYYHOI'0 TO3HAHUSA:

* OpHEHTAIMs Ha COBPEMEHHYIO CHCTEMY HayYHBIX MPEICTABICHUI 00 OCHOBHBIX OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX, B3AUMOCBSI3AX YEIOBEKa C
MIPUPOIAHOUN U COLIMATIBHOM CPEOM;

+ TIOHMMaHHUE PoJIM OMOJOTUYECKON HAyKH B (POPMUPOBAHUHU HAYYHOI'O MUPOBO33PEHUS;

* pa3BUTHE HAyyHOH JIF0OO3HATENBHOCTH, MHTEpeca K OMOJIOrMUECKON HayKe, HABBIKOB MCCIIEJOBATEIbCKOM 1€ TETbHOCTH.
DopMHpOBaHHE KYJIbTYPbI 310POBbSI:

+ OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBbIO U YCTAHOBKA Ha 3[I0POBBIA 00pa3 >KM3HU (310pOBOE MUTAHUE, COOJIIO/IEHUE TUTHEHUYECKUX
IpaBUJI U HOPM, COATaHCUPOBAHHBIN PEXXUM 3aHATUH U OT/bIXA, peryJsipHas pU3nvecKas akTUBHOCTD);

+ OCO3HAHHUE IOCIEACTBUI M HENPUSATHE BPEAHBIX NPUBBIYEK (YyHOTpeOJeHHE aJKOrojisi, HapKOTHKOB, KypeHHE) U HHBIX (OopM Bpena Ui
(U3UYECKOro U MCUXUYECKOTO 3/10POBbS;

« co0uto/ieHue paBuil 0€30MaCHOCTH, B TOM YKCJI€ HAaBBIKM 0€30I1aCHOTO MOBEICHUS B IPUPOJAHON Cpee;

+ ¢(hopMUPOBAHHOCTH HABBIKA Pe(PIEKCUH, yIIpaBIeHUE COOCTBEHHBIM SMOLIMOHATIBHBIM COCTOSTHHEM.
TpynoBoe BocnuTaHue:

+ AaKTHBHOE YyYacTH€ B PpELICHWU MPaKTHYECKUX 3ajady (B paMKax CeMbH, IIKOJbI, TOpojAa, Kpas) OHMOJOTHMUECKOW M HKOJIOTHYECKOM
HAIpPaBJIEHHOCTH, HHTEPEC K MPAKTUYECKOMY M3YUYEHUIO MPOQECCHii, CBA3aHHBIX ¢ OMOIOTHEH.
IKOJI0TH4eCKOe BOCIIUTAHHE:

* OpHEHTallUs Ha IPUMEHEHHE OMOJIOTMYECKUX 3HAHUH MPH pEeIIeHUH 33a1a4 B 00JIACTH OKPY>KaIOIIeH cpesbl;

*+ OCO3HAHHUE PKOJOTUYECKHUX MPOOJIEM U MyTel X pelIeHUS;
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TFOTOBHOCTb K Y4aCTHUIO B IPAKTUYECKOMN AESITEIbHOCTH IKOJIOTMYECKOM HAIIPaBIEHHOCTH.

Ananranus 00y4aromerocsi K u3MeHAIIUMCS YCJIOBUAM COUUAILHOM Y IPUPOJIHOM Cpe/bl:

a/IeKBaTHasi OLIEHKA U3MEHSIOIINXCS YCIOBHIA;

MIPUHATHE pellieHus (MHIMBUIYaIbHOE, B TPYIIE) B U3MEHSIOIINXCS YCIOBUAX HA OCHOBAHUU aHAIM3a OMOJIOTUYECKOM nH(popManuu;
IUTAHUPOBAHKE JCHCTBUII B HOBOM CHTyalluy HA OCHOBAaHWHU 3HAHHUI OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

METAINPEIJMETHBIE PE3YJIbTATBI
YHuBepcaibHbIe IO3HABATE/IbHbIE e CTBUA

bazoevie nozuueckue oeiicmeus:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKN OMOJIOTUYECKUX OOBEKTOB (SIBICHMUIA);

YCTaHABIIMBATh CYNICCTBECHHBIA MPU3HAK KJIACCU(PUKANNUA OMOIOTHYSCKUX OOBEKTOB (SIBJICHUM, MPOIIECCOB), OCHOBAHUS JJIsi OOOOIICHHS U
CpaBHEHUs, KPUTEPUHU TPOBOJMMOI0 aHAJIN3A;

C YYETOM TIPEAJIOKEHHOM OMOIOTUYECKON 3a]a4H BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B paCCMAaTPUBAEMBIX (PakTax U HAOIIOICHUSIX;
npeasiaraTh KpUTEPUH JJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUI;

BBISBJIATH Ie(OUIUTHI HH()OPMALIUH, TAHHBIX, HEOOXOAMMBIX JUIsI PEIICHHSI TIOCTABIICHHOM 3a/1a4W;

BBISIBJISITH TIPUUMHHO-CJIEICTBEHHBIE CBS3M TPU HM3yUYEHUU OHOJOTHYECKUX SBICHHMHA M TPOIECCOB; AENaTh BBIBOJABI C HCIOIb30BAaHHEM
JeYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUM, YMO3aKJIFOUCHUH 110 aHAIOTHH, (OPMYIUPOBATh TUIIOTE3HI O B3aUMOCBS3SX;

CaMOCTOSITENILHO BBIOMPATh CHOCOO pelieHus y4eOHOW OMOJOTMYecKoW 3amaud (CpaBHHUBATh HECKOJBKO BApUAHTOB pEIICHUsS, BHIOUPAThH
HanOoJiee MOAXOAAIINN C YIETOM CaMOCTOSITEIHHO BBIJIETICHHBIX KPUTEPHUEB).

ba3zoevie uccnedosamenvckue oeiicmeus:

MCIIOJIH30BaTh BOIIPOCHI KaK UCCIIEI0BATENLCKIUI HHCTPYMEHT MTO3HAHMUS;

dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIINE Pa3pblB MEXKAY PEATbHBIM U JKeIaTeIbHBIM COCTOSIHHEM CHUTyalluu, 00BbeKTa, U CaMOCTOATEIHHO
yCTaHABIUBATh UCKOMOE U JJAHHOE;

dbopMUpPOBATh THUIMOTE3Y 00 HICTUHHOCTH COOCTBEHHBIX CY>KICHHM, apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHHUE;

MIPOBOJIUTH IO CAMOCTOSITEIHPHO COCTaBJIEHHOMY TUIaHY HAOJI0O/IEHHE, HECIOKHBINH OMOJIOTMUECKUI IKCIIEPUMEHT, HEOOJIBIIIOE MUCCIIeIOBAHNE
M0 YCTAaHOBIEHHUIO OCOOCHHOCTEW OMOIOTHYECKOro 00bekTa (mpolecca) W3y4YeHHs], MPUYUHHO-CIEACTBEHHBIX CBSI3€H M 3aBUCHUMOCTEH
O1oJI0rnYecKX 00BEKTOB MEXKIY CO00ii;

OIICHMBATh HAa MIPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIHIO, TOTYICHHYIO B X0/ HAOMIOACHHS U DKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (hopMyIupoBaTh OOOOIICHHWS ¥ BBIBOJBI IO pe3yibTaTaM TMPOBEIEHHOTO HAONIOJACHUS, OJKCIIEPUMEHTa, BJIAJICTh
WHCTPYMEHTAMH OI[EHKHU JTOCTOBEPHOCTHU TMOJyYEHHBIX BBIBOJIOB M 0000IICHHUI;

MIPOTHO3UPOBATH BO3MOXKHOE JTaJIbHEHIIIee PA3BUTHE OMOJIOTMYECKUX MPOIIECCOB M UX TOCJIEICTBHS B aHAJIOTUYHBIX WU CXOJHBIX CUTYyaIlUsX,
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a TaKKe BBIIBUTATH MIPEIITOJIOKECHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX H KOHTEKCTaX.
Paboma c ungpopmayuei:

* MPUMEHSTH PA3JIMYHbIE METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe OMoIornyeckoil HHPOpMAIMK I JaHHBIX U3 HCTOUYHUKOB C
y4ETOM MPEATIOKEHHON y4eOHOM OMOIOTHYECKOM 3a/1a4H;

* BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH W MHTEPIPETUPOBATH OUOJOTMYECKYI0 HMH(OPMALMIO pPAa3IMYHBIX BHUIOB U  (QopM
MIPE/ICTABJICHHUS;

+ HaXOJUTh CXOJIHbIE apryMEHTHI (MOATBEP)KAAIOIINE WM OMPOBEPrarolue OAHY U Ty K€ HICH0, BEPCUIO) B Pa3IWYHBIX WH(DOPMALIMOHHBIX
HUCTOYHUKAX;

+ CaMOCTOSITENIbHO BHIOMpaTh ONTHUMAIbHYIO (OpMY MpeAcTaBleHUS HHGOOPMALUU U WIUIIOCTPUPOBATH pEIlaeMble 3aJa4d HECIO0KHBIMU
CXEeMaMH, JuarpaMMaMH, HHOW rpauKoi U MX KOMOWHAIIMSIMH,

* OLICHUBATh HAEKHOCTh OMOIOrMYECKON HHPOPMALIMH 110 KPUTEPHSIM, MPEAT0KEHHBIM YUUTEIEM UITU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO;

* 3aIIOMUHATh ¥ CUCTEMATH3UPOBATh OMOJOTHIECKYI0 HH(DOPMAIIHIO.

YHuBepcajibHble KOMMYHUKATHBHBbIE el CTBUS
Obwenue:

+ BOCIPHHHMMATH U ()OPMYIUPOBATH CYKICHUS, BBIPAKATh IMOIIMHU B TIPOIECCE BBHITIOIHEHUS PAKTHYSCKUX B TaOOPAaTOPHBIX padoT;

« BbIpaXkaTh ce0s (CBOIO TOUKY 3PEHHUS) B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

* pacro3HaBaTh HeBepOaldbHBIE CpeICcTBa OOIIEHUS, TOHMMAaTh 3HAYEHHE COIMAIBHBIX 3HAKOB, 3HATh M PACIMO3HABaTh MPEINOCHUIKH
KOH(JIMKTHBIX CUTYaIMi U CMSATYATh KOH(QIUKTHI, BECTH IIEPETOBOPHI;

+ MIOHUMATh HAMEPEHUs JPYTUX, MPOSBIATH YBAKHUTEIHHOE OTHOIIEHHWE K COOECEIHHKY M B KOpPpPEKTHOU (opme ¢GopMyaupoBaTh CBOU
BO3PaKEHUS;

* B XOJI€ IMAJIOTa W/WJIM TMCKYCCHUH 3a[aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOil OMOIOTHYECKON TEMBI M BBICKA3bIBATh MJIEH, HAIICJIEHHBIE Ha
pelieHrne OMOIOrHYeCcKOl 3a7auu U MoJIepKaHue OJlaroKenaTeTbHOCTH OOIICHHUS,

* COMOCTABJISATH CBOU CYXKJICHUS C CY>KICHUSIMU JIPYTUX YYaCTHUKOB JAHAJIOTa, 00OHAPYKUBATh PA3IMYME U CXOJICTBO MO3HIIHIA;

* MyOMUYHO MPEJCTABIATH PE3YIbTAThl BHITOJTHEHHOTO OMOJIOTHYECKOro OMbITa (IKCIIEPUMEHTa, NCCIIEIOBAHUS, TPOEKTA);

+ CaMOCTOSITEIFHO BBHIOMpPATh (POpMAT BBICTYIUJICHUS C YYETOM 3aJay MPE3EHTAIMM M OCOOCHHOCTEH ayJIUTOPUH W B COOTBETCTBHHM C HUM
COCTaBIISITh YCTHBIE U TUCHMEHHBIE TEKCTHI C UCIIOIH30BAHUEM HILTFOCTPATUBHBIX MAaTEPUATIOB.
Coemecmnasn oeamenpvHocms (COmpyoOHuU14ecmeo):

* MIOHUMATh M UCTOJIB30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBUAYAIBHON PabOTHl MPU PEIICHWH KOHKPETHOW OMOIOTHYECKOW MPOOIEMBI,
000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIOBBIX (HOPM B3aUMOJICHCTBUSI MPU PEIICHUH TIOCTABIICHHON y4eOHOM 3a1a4H;

* MPUHUMATH 11€JIb COBMECTHOM NEATENHHOCTH, KOJUIGKTHBHO CTPOUTH JCUCTBHUS MO €€ JOCTHKEHHIO: PACIpeNessaTh POJH, JOTOBapUBATHCA,
00CyX)IaTh TIPOIIECC M PE3YIbTAT COBMECTHON PabOThI; yMETh 0000IIaTh MHEHUS HECKOIBKUX JIFOJICH, MPOSBISATH TOTOBHOCTh PYKOBOJIUTH,
BBITIOJHSATH MOPYYCHHS, TOUYUHSATHCS;
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* IJJAHUPOBATh OPTaHU3AIUI0 COBMECTHOW DPAaOOTHI, OMPEACNATh CBOI POJib (C y4ETOM MPEANMOYTCHHNH M BO3MOXKHOCTEH BCEX YYAaCTHUKOB
B3aMMOJICHCTBYS), paclpeAesaTh 3aJaud MeXAy 4YiIeHaMH KOMAaH]Ibl, y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (00cykiaeHus, oOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMbI U UHBIE);

* BBINIOJIHATH CBOIO 4acThb PalOThHI, JOCTUTaThb KAuyeCTBEHHOI'O pe3yjbTaTa IO CBOEMY HAIpPABICHUIO U KOOPIMHUPOBATH CBOU JIEUCTBUSA C
JPYTUMHU YICHAMHU KOMaH/IbI;

+ OIICHMBAaTh Ka4eCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT IO KPUTEPHSIM, CAMOCTOSITEILHO CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHUS;
CpaBHUBATh pE3yJdbTaTbl C HMCXOJHOW 3adadeil W BKJIAJ KaKJIOTO0 WieHa KOMaHIbl B JOCTIXKCHHE pE3yJIbTaTOB, pa3leisiTh cdepy
OTBETCTBEHHOCTH U IPOSBIIATh TOTOBHOCTb K IPEJOCTABICHUIO OTUETA MEepe IPYIION;

* OBJIQJICTh CHCTEMOW YHHBEPCAIBHBIX KOMMYHHKATHBHBIX JEHCTBHUH, KOTOpas obOecrednBacT C(HOPMHUPOBAHHOCTh COITMAILHBIX HABBIKOB U
SMOIMOHATBHOTO HHTEIJIEKTa 00YYaOIINXCS.

YHuBepcaibHble peryJsiTUBHbIE 1eiiCTBUSA
Camoopzanuzayusn:

* BBISIBJISITH TIPOOJIEMBI JUIS PEIICHUS B )KU3HECHHBIX M YICOHBIX CHTYAIUSIX, UCTIOB3Ysl OMOJIOTHYECKUE 3HAHUS;

+ OPUEHTUPOBATHCA B PA3NUUHBIX MOJXOAAX MPUHATHS pelleHud (MHAMBHAyaIbHOE, MPHUHSATHE pPEUICHHS B TPYIIe, MPUHSATHE pElIeHUUN
rpynmnoim);

*+ CaMOCTOSITENIBHO COCTAaBJIATH aJTOPUTM pPELIEHUS 3aJayu (UM €ro 4acTh), BBIOMpaTh crocol pemieHus y4eOHOH OMONOrHYecKol 3agadu C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEHN, apryMEeHTHUPOBATh MpelaraeMble BApHaHThI PELICHMI;

* COCTaBIIATH IUTAH JEHCTBUI (IJIaH pealv3alud HAMEYEHHOTO alrOpUTMa PElIeHHs), KOPPEKTUPOBATh MPEUIOKEHHBIH alTOPUTM C y4ETOM
MOJTyY€HHUsI HOBBIX OMOJIOTMYECKUX 3HAHUM 00 N3y4aeMOoM OHOJIOTHYECKOM OOBEKTE;

« JIeNaTh BHIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxonmpons (peghrexcus):

* BJAJIeTh CIIOCOOAMU CAMOKOHTPOJISl, CAMOMOTHBAIIH U PEQIIEKCHH;

 J1aBaTh aJ€KBaTHYIO OLICHKY CUTYAallUM U MpeIaraTh IiaH €€ U3MEHEHNUS,

+ YYHUTHIBATh KOHTEKCT U MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BOZHUKHYThH MPU PEIICHUH Y4eOHON OMOJIOTMYECKOM 3a/1auu, alalTupOBaTh
pelieHre K MEHSIIOUMMCS 00CTOSATENbCTBAM;

+ OOBSICHATH MPUYUHBI JOCTWIKEHUS (HEIOCTHKEHUS) PE3YIbTATOB JEATEIHHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY ONBITY, YMETh HaXOAUTh
MMO3UTUBHOE B IPOU3OLIEAIIEN CUTYALIUH;

+ BHOCHUTb KOPPEKTHBHI B JESATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENICTB, U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIMMUOOK, BO3HUKIINX
TPYIHOCTEN;

 OLEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM.

3M0l{u0HaJlebllZ unmesliekm:
* pasjn4aTrb, Ha3bIBaTb U YIIPABJIATH COOCTBEHHBIMHA OMOIHMAMHU U SMOLUAMH JPYTUX;

I~

[okymeHT co3gaH B anekTpoHHon copme. Ne 28 ot 10.10.2025. VicnonHutens: XaHadees N.M. 0 3IEKTPOHHbINA
Ctpanuua 5 u3 15. Ctpannua cosgana: 10.10.2025 12:05 =¥ TATAPCTAH



* BBIBJIITH M AHAJIU3UPOBATH MPUYUHBI SMOLIUA;
* CTaBUTH ce0sl HA MECTO JIPYroro 4eloBeKa, MOHUMATh MOTHBBI U HAMEPEHUS APYToro;
*+ PEryJIupoBaTh CIOCOO BHIPAKEHUS IMOIIUU.
Ipunamue cedn u opyaux:
+ OCO3HAaHHO OTHOCHUTBLCH K JIPyTOMY YEJIOBEKY, €r0 MHEHUIO;

+ TpHU3HABATh CBOE MPABO HA OLIMOKY M TaKOE JKe MPaBo JAPYroro;

+ OTKPBITOCTb CeO€ U APYTUM;

+ OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

* OBJIAJICTh CHUCTEMOW YHUBEPCAIBHBIX YUEOHBIX PETYJSATHUBHBIX JCHCTBHA, KOoTopas oOecrnieuyrBacT (OPMHUPOBAHUE CMBICIIOBBIX YCTAaHOBOK
JUYHOCTH (BHYTPCHHSISI TO3UIUS JIMYHOCTH), W JKU3HEHHBIX HABBIKOB JUYHOCTH (YIIpaBJICHUS COOOW, CaMOJWCIUIUIMHBI, yCTOHYHBOTO
TTOBEJICHUSA).

HPEIMETHBIE PE3YJIbTATDBI
[Tocne ocBoeHUs1 y4eOHOTO Kypca 00ydaronuics JOIDKEH YMETh:
e OCHOBHBIC TTOHSTHUSI MOJICKYJIIPHON OMOJIOTHUHU, TUTOJIOTUN U T'€HETUKH;
e OO0mue cBeIeHNS O MOJIEKYISPHBIX M KIIETOUYHBIX MEXaHW3MaX HAacleAOBaHUS I€HOB U ()OPMUPOBAHUS MPU3HAKOB;
e Crneuunduyeckue TEPMUHBI U CUMBOIIMKY, HCIIOIb3yEeMbIE MPU PEUICHUH TeHETHUECKUX 3a7a4 U 3a7a4 10 MOJICKYJISIPHON OHOJIOTHH;
e Ctpoenue u QyHKIMH OpraHou0B KiaeTku. OCHOBHBIE TTOJIOkKeHUs KiieTouHou Teopun T. [IIBanna u M. Illnelinena;
¢ XUMHUYECKHI COCTaB KJIETKH: OCJIKH, JKUPBI, YTIEBObI, HYKIEHHOBBIE KUCIIOTHI;
e MexaHU3M MPOLIECCOB KU3HEAEATEILHOCTH KIETKH: SJHEPTeTHYeCKUil 0OMEeH, MiacTuuecKuit oOMeH: GoTOCHHTE3, OMOCHHTE3;
e 3akoHbl Menens, 3akoH MopraHa, 3aKOH YUCTOTHI TaMET;
e bHOJ0rnuecKkoe 3HaueHUe BCEX MPOLECCOB )KU3HEACATEIbHOCTH, POUCXOISIINX B KIIETKE;
e  DopMbl U3MEHYUBOCTH, IPUUNHBI U3MEHYUBOCTH;
e ANTOpPUTMBI pelIeHus 331a40a30BOT0 U MOBBIIIEHHOTO YPOBHS CJIOKHOCTH.

Yuawuecs oonorcner ymems:
¢ BricTpauBarh anropuTM pelieHus 3a/1a4 Ha OCHOBE MOJYYEHHBIX TEOPETUUECKUX 3HAHUHN 3aKOHOB IIUTOJIOTHH, MOJIEKYJIIPHON OHOJIOTHH,

TEHETHUKU;
© OOBSCHATH POJIb FTEHETUKH B POPMUPOBAHUU HAYYHOI'O MUPOBO33PEHUS; COJIEpKaHNe TeHETHYECKON 3a/1auH;
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¢ O6001mAaTh ¥ TPUMEHSTH 3HaHUS O KJIETOYHOM U OPTaHM3MEHHOM YPOBHE OpraHU3aLuH JKU3HU;
¢ O6001AaTh ¥ IPUMEHSTH 3HaHUSI O MHOI000pa3uu OPraHM3MOB Pa3HbIX LAPCTB;
e ConocTaBiATh 0COOEHHOCTH CTPOEHUS U (PYHKIIMOHUPOBAHMS OPraHU3MOB Pa3HBIX 11APCTB;
¢ YCTaHaBIMBATh MOCIEI0BATEIBHOCTD OMOIOTUYECKUX 00BEKTOB, ITPOLIECCOB, SIBICHHIA;
e YCcTaHaBIMBAaTh NPUYMHHO-CIIEICTBEHHBIE CBS3H, J1€1aTh 0000IIEHU, TOMOJIHATh U CUCTEMAaTHU3UPOBATh MIOJyUCHHbIE 3HAHUS;
e [IpuMeHATh OMONIOTMYECKHE 3HAHMS B NPAKTHUYECKUX CUTyalusX (MPaKTUKO-OPUEHTHPOBAHHOE 3aJlaHKE€); HNPUMEHSITh TEPMHUHBI 110
TE€HETUKE, CHMBOJIMKY ITPH PEIIEHNN F€HETUYECKUX 3a1a4.
e PemaTh 3a1aun 10 HUTOJIOTMU 6a30BOr0 YPOBHS U IOBBIILIEHHOTO HAa IPUMEHEHNE 3HaHUN B HOBOM CUTYyalluy;
e Pemath 3a1auu 10 reHEeTUKE Oa30BOTO YPOBHS U MOBBIIIEHHOTO Ha IPUMEHEHHUE 3HAHUN B HOBOW CUTYallUU;
e Pemath 3aJaud 110 MOJIEKYJIIPHOM OMoJoruu 6a30BOro ypOBHs U HOBBIILIEHHOI'O Ha IPUMEHEHHE 3HaHUH B HOBOI cuUTyaluy;
e llcnonp3oBaTh 001IME TPHEMbI paOOTHI C TECTOBBIMM 3alaHUSIMHM  PA3JIMYHOM CII0KHOCTH, OPUEHTHPOBATHCS B IPOrPaMMHOM MaTepHale,
YMETb 4eTKO (pOpPMYJIMPOBATH CBOM MBICIIH;

e [lonb30BaThbCsl pa3aU4YHBIMU IOCOOUSMH, CIIPABOYHOM JINTEPATYpOH, IHTEpHET-UCTOUHUKAMU.
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2.Conep:xkanue yueOHoOro kypca «Ci10kHbIe BONPOCHI OMOJIOTHI»
CopepxaHue MporpaMMbl 3JIEKTUBHOTO Kypca BKIIIOYAeT 3 OCHOBHBIC pa3jielia: pelleHue 3ajad Mo MOJIEKYJISPHONH OMOJOTHH, pelieHue

3aga4 110 LUTOJIOTHH, PCHICHUC 3adad II0 I'CHETUKE, NAaHHBIC pPasACiibl ACIIATCA Ha TEMBI, U KaXJasd TEMa JJICKTUBHOI'O KypcCa SBJISICTCA
IMPOAOIZKCHHUEM KypcCa OMOJIOrUHU. DJIESKTUBHBIN KypC BKIHOYACT TCOPETUUCCKHUE 3aHATHA U ITPAKTUKYMBI 110 PCIICHUIO 3a1a4.

BBenenue (1 yac).
[lenn m 3ama4ym ANEKTUBHOTO Kypca. AKTyaju3alusi paHee IMOJIyYeHHBIX 3HAHWU Mo pazaenam Ouonoruu: MonekymnspHas OHOJIOTHS,
OCHOBBI T€HETHKH.
Pewmenue 3anay no reme«OCHOBHbBIE CBOMCTBA KUBOIr0. CHCTEMHAsi OpraHu3alys )KU3HN».
Pazpea 1.
Pemenue 3agau no teme «MoJiekyasipHas 6uosiorus» (6 4acon)

Tema 1.1. Xumunueckuii cocraB kjieTku. Heopranudeckue Bemecrna.
XUMHYECKHE DJIEMEHTEI U UX POJIb B KJICTKC. HGOpFaHI/I‘ICCKI/IG BCIICCTBA U UX POJIb B )KU3HCACATCIIBHOCTH KJICTKH. BOI[a B KJICTKE, B3aUMOCBA3b

€e CTPOCHHS, XUMHUYECKUX CBOMCTB M Omosjormueckoil ponu. Comu HEOPraHMYECKUX KHCIIOT, UX BKJIJ B OOECIICYCHHE >KU3HEICSITEIHbHOCTH
KJIETKU U MoJiepkaHue roMeoctasza. loHsl B kieTke, ux GyHKIuu. OCMOTHYECKOE IaBJIEHUE U Typrop B KieTke. bydepHbie cuctemMbl KIETKH.

Tema 1.2. XuMH4YeCKHH COCTAB KJIETKH. YTJeBoAbl. JINuabl.
VYrieBoabl B )KU3HEAEITEIbHOCTH PACTEHUM, )KUBOTHBIX, TpUOOB U OakTepuil. CTpyKTypHBIE U (PyHKIIMOHAJIbHBIE OCOOEHHOCTH MOHOCAaXapH10B

U aucaxapuoB. buononumeps! - monvcaxapuibl, CTPOCHUE U OMOJIOTHYECcKas POJib.

Kups! u munuasl, 0COOEHHOCTH UX CTPOEHHUS, CBA3aHHbIE C (PYHKIIMOHAIBHON aKTUBHOCTBHIO KJIETKH.

Tema 1.3. Xumnueckuii coctaB kieTku. beakm.

Opranuueckue BemiecTBa kieTku. buonomumeps! — 6enku. CTpykTypHas opraHu3anus 0enkoBbix Mosekyhd. CBoiicTBa OenkoB. JleHaTypauus u
peHatypanus — OMOJIOTMYEeCKUH CcMbICH U 3HadeHue. DyHKiuM OenkoBbIX MoJeKkyl. depMeHTH, UX pojb B OOECIEYEeHHH MPOIECCOB
xu3HenesTensHocTH. Knaccudukanus ¢pepMeHToB.

Tema 1.4. Xumnuecknii coctaB KieTku. Hyk/iemHOBbBIE KHCIOTHI.

HyxnenHoBble KHCIOTHI, UX poiib B kieTke. Mcropus mzydenus. [JHK — monekyna xpaHeHus HacieacTBeHHON mH(popmanuu. CTpyKTypHas
opranmzarus JJTHK. Camoyasoenune JIHK. PHK, ee Buabl, ocobeHHOCTH CTpoeHUS U (YHKIIMOHUPOBAHUS.

AT® — OCHOBHOH aKKyMyJATOp 3HEpruu B KjeTke. OCOOCHHOCTH CTpOeHUs MOJeKylbl U QyHkiuun AT®. Buramuubl, cTpoeHUe, UCTOYHUK
IIOCTYIUICHHUS U POJIb B OPTaHU3ME U KIIETKE.
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Hemoncmpayuu: mvonens JIHK m PHK, Tabmumner «[eHetmueckuii kom», «Meiio3», MoJenu-anlUIMKAIUN, WUTFOCTPUPYIONINE 3aKOHBI
HACJICJICTBEHHOCTH, TIEPEKPECT XPOMOCOM; XPOMOCOMHBIE aHOMAJIMH YeJIOBEKA U UX (PEHOTUITMYECKHUE TTPOSBICHUSI.
Jlabopamopuvie pabomeor:

JL.LP.Ne 1 «M3yuenne hepMEHTATUBHON aKTUBHOCTH CITIOHBD».
JLP.Ne 2 ««Bpigenenue u ounctka JJHK u3 kietok pactreHuin»

Pazpgea 2.
Pemienne 3agau no reme «lurosaorus» (11 yacos).

Tema 2.1. LluToJiorus Kak HayKa.

[Ipenmer, 3agauu U METOJbI COBPEMEHHOM IIUTONOTHMH. MeCTO IUTOJIOTHH B CHUCTEME €CTECTBEHHOHAYUYHBIX M Ouonornueckux Hayk. Mcropus
pa3BUTUs UTOJOTHSA. TeopeTuueckoe u MPaKTUYECKOE 3HAUEHHME IIUTOJIOIMYECKUX HCCIIEI0BAaHUI B MEIULIMHE, 3/]paBOOXPAaHEHUH, CEIbCKOM
XO3SIUCTBE, JIeJIe OXpaHbl IPUPOJIbI U JPYTUX cPepax YeIoBEUECKOUN e TEIbHOCTH.

Uctopust otkpeitue kinetrku. Knerounas teopus. OCHOBHBIE MOJOXKEHHUS MEpBOM KieToyHOW Teopuu. CoBpeMEHHas KJIETOYHAsl TEOpHs, €€
OCHOBHBIE TTOJIOKEHUS U 3HAYCHUE JUTSl Pa3BUTHS OMOJIOTHH.

Tema 2.2. CTpoeHHe KJICTKH U ¢ OpraHoujabl.

[Tna3matnyeckass memOpana u obosouka kieTku. CTpoeHune memOpaHbl KieTok. [IpoHMKHOBEHHE BEIECTB depe3 MeMOpaHy KIeTOK. Buel
TPAHCHOPTA BELIECTB Yepe3 LUTOMIa3MAaTUYECKyl0 MeMOpaHy KIETOK (IacCUBHBIM M aKTUBHBIA TPAHCHOPT, SK30LMTO3 U HSHAOLMTO3).
Oco0eHHOCTH CTPOEHUS 000I0YEK MPOKAPHOTHUECKUX U 3YKAPUOTHUECKUX KIETOK.

[{uTonna3zma u ee CTpYKTypHbIE KOMIOHEHThl. OCHOBHOE BEIIECTBO LIUTOILIA3Mbl, €T0 CBOWCTBA U (QYHKIUH.

SAnpo unrepdaznoil kineTkn. XMMUYECKUIl COCTaB U CTPOEHUE siipa. 3HAUCHUE sjpa B 0OMEHE BELIECTB U Nepeiade reHeTHUeCcKON NHPOpMaIuU.
SAApBIIKO, OCOOEHHOCTH CTPOEHMSI M (PYHKIHMH. XPOMOCOMBI, MOCTOSIHCTBO 4Hclia U (OpMBbI, TOHKOe cTpoeHHe. [loHsATHe O KapuOTHIE.
["arutonHBIN 1 TUTIIIOWTHBIR HAOOPBI XPOMOCOM.

Amnmnapat T'onapmxu. CTpoeHue, pacnojioKeHHe B KJeTKaX >KMBOTHBIX M pacTeHuM, QpyHKUIuM anmaparta ['oibpIKH: CHHTE3 MOJIMCAaXapuioB U
JIMIKJIOB, HAKOIIJICHUE U CO3pEBaHKUE CEKPETOB (O€IKH, IMMH/IbI, OJUCaXapuabl), TPAHCIOPT BELIECTB, POJib B (POPMUPOBAHUY TUIA3MAaTHUECKO U
MeMOpaHsbl U 1n30coM. CTpoeHne U QyHKIIMH JTU30COM.

Oupomnazmarudeckas ceTh (II1C), ee Tunbl. OCOOEHHOCTH CTPOSHHUS arpaHyIsspHO# (TTIaakoii) u rpanynspHoii (mepoxoBatoid) JI1C. 3naueHue
rnaakoi OIIC B cuHTe3e MoNMMcaxapuI0oB M JUMHUIOB, UX HAKOIUIEHUH M TpaHcnopTe. 3ammTHas ¢yHkuus DIIC (n3omauus U HeWTpaau3aus
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BpeIHbIX Uit KieTku BemiecTB). Dynkmunm mepoxosaroil DIIC (yuactne B cuUHTE3€ OCIIKOB, B HAKOIJICHWU OEJKOBBIX MPOAYKTOB M HUX
TpaHCIOPTE, CBA3b C APYTHUMU OpPraHOUJaMHU U 000JI0UKOM KIIETKH).

PubocoMbl, 0COOCHHOCTH CTPOCHHUS U POJIb B OnocuHTe3e Oenka. [Tommpubocomel.

Baxyomiu pacTUTENnpHBIX KJIETOK, UX 3HaueHue, cBs3b ¢ DIIC.

[TnacTuapl: JAeMKOMIACTBI, XJIOPOIIACThI, XpoMoruiacTel. OcoGeHHocTH, crpoenue U QyHkuuu riactun. JHK mnactua. Ipoucxoxnenue
XJIOpOIIacToB. B3auMHoe npeBpaleHre miacTus.

MuToxoHIpuH, CTpoeHHE (HapyKHas U BHYTpEeHHsST meMOpanbl, kpuctel). Muroxounapuansasie JJHK, PHK, pubocomsl, ux pons. OyHKIuU
MUTOXOHJIpUI. ' UTIOTE3bI O MPOUCXOKIACHUN MUTOXOHIPUN. 3HAUEHUE BO3HUKHOBEHHS KUCIOPOAHOTO IBIXaHUS B HBOJIFOLIUU.

Knerounsnii meHtp, ero crpoeHue W ¢yHkimu. OpraHouasl IBHKEHUS. KieTouHble BKIIOYEHUS — HEMOCTOSIHHBIM OpraHOWj KIETOK,
0COOEHHOCTH M (DYHKITHH.

Tema 2.3. ®oTocuHTe3.

OOmeH BelecTB ¥ 3Hepruu. [loHATHE O MIACTUYECKOM U SHEPreTHYECKOM OOMEHE.

®orocunrte3. CBetoBas 1 TeMHOBas (a3bl POTOCMHTE32, OCHOBHBIE MPOLECCHI, MPOUCXOAALTNE B 3TH (ha3bl. OCHOBHBIE UTOTH CBETOBOU (ha3bl -
cunte3 AT®, Boinenenue kuciopona. dorodochopunuponanue. CymmapHoe ypaBHeHUe (oTocuHTe3a. [lepBuuHbIE MPOIYKTHl (POTOCHHTE3A.
@DOTOCHHTE3 U YpOXKaill CENbCKOXO3ANCTBEHHBIX KyibTyp. IlyTM mNOBBINIEHHS NPOAYKTUBHOCTH CEJIBCKOXO3SNCTBEHHBIX PACTEHUH.
K.A. TuMHUpA3€B 0 KOCMUYECKON POJIM 3€JIEHBIX PACTEHUI. XEMOCHUHTES U €0 3HaY€HUE B IIPUPOJIE.

Tema 2.4. JHepreTu4ecKuii 00MeH.

DHepPreTUYecKuii OOMEH B KJIETKE W €ro OMOJOTHYECKUM CMBICT. DTalbl YHEPreTUYECKOro OOMEeHa, MPUYPOUYEHHOCTh 3THUX IMPOIIECCOB K
OTIpeIeNIEHHBIM CTPYKTYpaM KJI€TKU. 3HaueHre MUTOXOHApui 1 AT® B sHEepreTnyeckoM oOMeHe.

Tema 2.5. buocunres Oesika.

buocunTe3 6enkoB B KJIETKE U ero 3HaueHue. Pojib reHoB B OMOcHHTe3e 0esIKOB. ['eHeTHuecKuil Ko U ero cBoicTBa. Jrtanbl OMOCHHTE3a OerKa.
Peakiun matpuuHoro cuntesa. Perynsnus cunresa 0enkoB. ['eH-peryisrop, reH-oneparop, CTpyKTYpHbIe TeHbl, UX B3aumojeicreue. [punimn
00paTHOM CBS3U B Peryysluu pyHKIMOHUPOBaHHS reHOB. COBpeMEHHbIE MPEACTaBICHUS O IPUPOJIE T'eHa.

Tema 2.6. Tunsl gejieHUs KIETOK.

KuzHeHHBI MK KIETKH M ero dTanbl. [loAroToBKa KJIETKM K JENEHUI0 — UHTepdasza, ee Nmepuoiabl (IPeCHHTETUYECKHH, CHHTETUYECKUH,
MOCTCUHTETHYECKHit). buonornyeckoe 3Hauenue uHTepdasbl. Anonto3. MUTOTUYECKUHN ITUKII.
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AMHUTO3 M ero 3HaueHue. MUTO3 - LUTOJOTHYECKAash OCHOBA Oecroyioro pasMHOkeHus. Pa3pl MHTO3a, UX XapakTepucTuka. CTPYKTypHBIE
U3MEHEHHS U (DU3MOJIOTUYECKHE OCOOEHHOCTH OPTraHOWJOB KIIETKHM BO BpEMsl MHTOTHYECKOTO JelieHHs. BepeTeHo neneHusi, CTpoeHUE H
¢byHKIMM HUTEH BepeTeHa. bruonornueckoe 3HaueHUE MUTO3A.

Meiio3 - muTONIOTHYECKasi OCHOBA TOJIOBOTO pa3sMHOxeHHs. llepBoe aenenue meiioza, ero ¢asbl, UX XapaKTEPUCTHKA. Y MEHBIICHHE YHCIa
XpOMOCOM Kak pe3yJibTaT MepBOro AeneHus. Bropoe nenenue meiiosa, $hasbl, MX Xxapakrepuctuka. bruonornueckoe 3HadeHure Menosa.

Tema 2.7. becnoJsioe 1 M0JI0BOE pa3MHOKEHHE.

@opMBl M CIOCOOBI Pa3MHOXKEHHSI OpraHU3MOB. becnoiioe pa3sMHOXKEHHE, ero BHAbl U 3HaueHue. [lonoBoe pa3sMHOXKEHHE, €ro BHIbI U
SBOIIOIMOHHOE 3HaueHue. OO0Iast XapakTeprUCTUKa U OCOOCHHOCTH PAa3MHOKEHHSI OCHOBHBIX TPYII OPTaHU3MOB. Pa3BuTHE MYXCKHX U )KEHCKHX
MOJIOBBIX KJIETOK Y )KUBOTHBIX U PaCTCHUH.

Tema 2.8. OHTOreHe3 — MHAUBHAYATbHOE Pa3BUTHE OPTAaHU3MOB.

OmonoTrBopeHue u ero Turbl. OTUIOAOTBOPEHUE U Pa3BUTHE 3apOJIbIIIA Y )KHBOTHBIX. OCHOBHBIC ATAIbl SMOPUOHAILHOTO PA3BUTHS KUBOTHBIX.
B3aumopeiicTBue dactei pa3BUBAIOLIETOCS 3apojbliia. bUOreHEeTHYeCKHi 3aKOH, €ro COBpeMeHHas uHTepnperanus. [loctamOpuoHanbHOE
pa3BuTHe. BpenHoe BIMsSIHUE aaKOrojs, HUKOTMHA, HAPKOTHKOB, 3arps3HEHUsS OKPY>KArOUIEH Cpelpl HAa Pa3BUTHE 3apOJblllla XUBOTHBIX U
YeJIoBeKa.

OO0mass xapakTepuCTHMKa M OCOOEHHOCTH pa3MHOKEHHUS BHUPYCOB, OakTepuil, BOJOPOCIEH, MOXO00pa3HBIX, MAOPOTHHUKOOOPA3HBIX,
TOJIOCEMEHHBIX, TOKPHITOCEMEHHBIX, TPUOOB M TUIIAWHUKOB. CMeHa (a3 B )KU3ZHEHHOM IIHKIIE.

Jlemoncmpayuu: cxemMbl JHEPreTUYECKOro oOMeHa U (POTOCHUHTE3A.

Jlabopamopnwvie pabomoi:

JL.P.Ne 3 «BnusiHue ocMoca Ha TypropHO€ COCTOSTHUE KIIETOK.

JL.P.Ne 4 «CpaBHenue nu¢pdy31noHHON CIOCOOHOCTH KJIETOYHON MeMOpaHbl M KIETOYHON 000JI0UKI».

JILP.Ne 5 «Ilna3monus u fennasmMoin3 B paCTUTEIbHON KIIETKEY.

JI.P.Ne 6 «Onpenenenre HHTEHCUBHOCTH Mpoliecca (PUKCcalMK YTIEKUCIIOTo Ta3a KIeTKaMHi BOJOPOCTH XJIOPEIIIbI».
JL.P. Ne 7 «Bpienenue yrieKucaoro ra3a u TerIoThl APOXOKEBBIMU KIETKaMU MTPU OPOKEHUM»

JL.P.Ne 8 «IToBeneHne XxpoMOCOM TP MUTOTHYECKOM JEJIEHUHU B KJIETKaX PaCTCHUN».

JI.P.Ne 9 «IloBenenue XxpoMOCOM ITpH MEHOTHUYECKOM AEIIEHUH B KJIETKaX PAaCTEHUIN.

Pa3znen 3.
Pemenne 3agau no teme «I'eneruxa» (15 yacos).
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Tema 3.1. He3aBucuMoe Hac/el0BaHHe NIPU3HAKOB.

[Tpenmer, 3amaun u MeToAbl TeHeTUKU. OCHOBHBIC pa3fiefibl TEHETUKH. MeCTO IeHeTUKH CpeAud OMOJIOTMYECKUX HayK. 3HaueHHE T'€HETHKH B
pa3paboTke mpo0ieM OXpaHbl IPUPOIBI, 3APABOOXPAHEHHS, MEAULIMHBI, CETTLCKOTO X03saicTBa. [IpakTnyeckoe 3HaUeHNE TeHETHKH.

[".MeHnpenb — OCHOBOTIOJIO)KHUK T€HETHKH. MeTo/1 FTeHeTHYEeCKOT0 aHanu3a, paspadborannbliii . Mennenem. I'enetnueckas cumBoinka. [Ipasuna
3aIACU CXEM CKPEIIUBAHMUS.

HacnenoBanue npyu MOHOTMOPUIHOM CKpeIlMBaHUU. JJOMMHAHTHbBIE U pelecCuBHbIE Tpu3HaKku. IlepBbiii 3akoH MeHens - 3aKkoH eqMHO00pa3usl
rUOpUIOB TIEPBOTO TMOKOJICHUs. BTopoil 3akoH MeHnenst - 3akoH pacmieruieHus. [IpaBmio 4mcTtoThl ramer. lluTonormveckwe OCHOBBI
pacuienjaeHus Ipu MOHOTUOPUAHOM cKpeluBaHUU. CTaTUCTUYECKUI XapaKTep pacllerieHHs!.

IlonsTne o reHax u amwiemax. @eHorun U reHorun. ['omo3urora u rereposurora. PacmensieHue npu BO3BPAaTHOM M AHAIU3HUPYIOLIEM
CKpEIIUBAHUH.

HacnenoBanue npu TurnOpuaHOM CKpemuBaHuK. He3zaBucruMoe KOMOMHHMPOBAHWE HE3aBHCHUMBIX IMap MPH3HAKOB - TPETHH 3aKkoH MeHnens.
[{uTonornyeckre OCHOBBI HE3aBUCUMOI0O KOMOMHUPOBAHUS Map MPU3HAKOB.

Jemoncmpayuu: pemerka [lennera, 6nosornyeckuii Mmarepuail.

Tema 3.2. BzanMopaeiicTBue aJLJICJILHBIX U HeaJUICJILHBIX F€HOB.

HacnenoBanme mnpu  B3aMMOJEWCTBMM — aJUICNIBHBIX  IeHOB.  JlomuHupoBanue. Henomnoe — momunupoBanue. KomomHupoBaHnue.
CBepxomMuHupoBaHue. MHOKECTBEHHBIN aJUIEITU3M.

B3aumopeiictBue HeawtenbHbIX TeHOB. HoBooOpazoBanus mnpu ckpemuBanur. OCOOEHHOCTH HACleOBAHUS KOJMYECTBEHHBIX MPHU3HAKOB.
KomnmmmenrtapHocts. Onucras. [lonumepus. MHoecTBEHHOE nelicTBHE IeHOB. [IpuMepbl MHOKECTBEHHOTO JEMCTBHS I'eHOB. Bo3MOXxHBIE
MEXaHU3Mbl O0BSCHEHUS 3TOTO SIBJICHUS. [ €eHOTHI KaK 1eJ0CTHasi HCTOPUYECKH CIIOKUBILIASACSA CUCTEMA.

Hemoncmpayuu: puCyHKH, WIIIOCTPUPYIOILKUE B3aUMOICHCTBUE a/UIEIbHBIX U HEAJUIEIBHBIX T€HOB

® OKpAacKa SroJl 36MJIIHUKHU [IPU HENOJIHOM JOMWHUPOBAHUY,

® OKpacKa Mexa y HOpOK IpH IIJIEHOTPOIIHOM JIEVCTBUU T'€HA,

® OKpacKa BEHUYHMKa y JIbHA — IPUMEP KOMIIJIEMEHTAPHOCTH;

® OKpacKa IIJI0J1a Y THIKBBI IIPU SIIUCTATUYECKOM B3aUMOJIECUCTBUH IBYX I'€HOB;

® OKpacKa KOJIOCKOBOM Y€IllyH Y OBCa — IPUMEP IOJIMMEPHH.

Tema 3.3. XpoMocoOMHasi TEOPUA HACJIEICTBEHHOCTH.

SIBeHUE CLETICHHOTO HAClIeI0BAaHUS U OIPAaHMYEHHOCTh TPeThero 3akoHa Menzens. 3Hauenue padbot T.I.MopraHa u ero mkojsl B U3y4eHUH
SBJIEHUS CIIETNIEHHOro HacinenoBaHus. Kpoccunrosep, ero 6uosnornueckoe 3HaueHue. I'eneTnueckre KapTel XpoMocoM. OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOM TeopHuH HaciencTBeHHOCTH. Bkiaa mkons! T.I.Moprana B pa3paboTKy XpOMOCOMHOM T€OPHH HACIIEACTBEHHOCTH.
Jemoncmpayuu:Monenn-anIuInKaluN, HJUTFOCTPUPYIOIINE 3aKOHBI HACIEACTBEHHOCTH, IIEPEKPECT XPOMOCOM; TEHETUUECKUE KAPTHI XPOMOCOM.
Tema 3.4. 'eneTnka noJia.
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I'enetuka nosa. IlepBuyHble U BTOPUYHBIC IIOJIOBBIE MIPU3HAKU. XPOMOCOMHAsI TEOPUS ONPEIEIICHUS 110J1a. |'OMOraMeTHBIN U IeTepOoraMeTHbIN
noJ1. Tumel onpeaenenus noja. Mexanusm nojajuepkaHnusi CooTHoueHus noiyios 1:1. HacnegoBanue npu3HakoB, CLETUIEHHBIX C ITOJIOM.
Jemoncmpayuu:cxeMbl CKpEeIIMBaHNUA Ha IPIMEPE KJIACCHYECKON TeMO(HITNH U JaJIbTOHM3MA YellOBeKa.

Jlabopamopnwvie pabomoi:

JL.P.Ne 10 «OmnipenienieHre TeHOTHIIA TIJI0I0BOM MYIIIKH APO30(UIIBI 10 (DEHOTHUITY».

Tema 3.5. 3aKOHOMEpPHOCTH U3MEHYUBOCTH.

N3menunBocTh. Kitaccudukanust 13MEHYMBOCTH C TIO3UIUI COBPEMEHHOMN T€HETHKH.

®enorunuyeckas (MoaupUKaIMOHHAS U OHTOT€HETHYeCKas) H3MEHYUBOCTh. HopMa peakuuu U ee 3aBUCUMOCTh OT reHotura. CTaTuCTUYecKue
3aKOHOMEPHOCTH MOJIM(UKAIIMOHHON H3MEHUYNBOCTH; BAPUAIIMOHHBIN s M BapUAIlOHHASI KPUBAas.

['enoTunuueckas (KOMOMHATUBHAS U MyTallMOHHAS) U3MEHYUBOCTh. 3HAYCHHE KOMOMHATHUBHOW M3MEHYMBOCTU B OOBSICHEHUHU HBOJIIOIIMOHHBIX
IIPOLIECCOB, CEJIEKIIMHM OpraHu3MOB. MyTallMOHHAs U3MEHYMBOCTh, €€ BUbl. MyTanuu, ux npuunHel. Kiaccupukanus MyTtauuii o xapakrepy
M3MEHEHHUs TEeHOTHUIA (T€HHbIe, XPOMOCOMHBIE, T€HOMHbIE, LUTOIIa3MaTuueckue). [locnencTBusi BIUSHUS MyTareHOB Ha OpranusMm. Mepbl
3aIUTHl OKPY’KAIOIIEH Cpeiibl OT 3arpsiI3HEHUs] MyTareHaMu. 3aKOH TOMOJIOTHYECKUX PAJIOB B HacleACTBEHHON m3meHunBocTH. H.M.BaBusoga.
DKCIEPUMEHTAIBHOE MOJIYyUYEHUE MyTallU.

Tema 3.6. 'eneTnka 4esnoBexa.

['eneruka uenoBeka. UenoBek Kak OOBEKT M€HETUYECKUX HCCIIEAOBaHUNA. MeToAbl M3y4YeHHs] HACJIEJCTBEHHOCTH YEJIOBEKA: T€HEaTOrHueCKUid,
OJIN3HELIOBBIN, IUTOT€HETUYECKUN, THOPUIN3aLUs COMAaTUYECKUX KIIETOK.

HacnencrBennsie 00jie3HM, X paclpoCTpaHEHHE B MOMYJALUAX yenoBeka. Mepbl MpO(QMIAKTUKM HacleACTBEHHBIX 3a00JIeBaHUN YeTIOBEKa.
BpenHoe BnusiHHE anKorossi, HUKOTHHA U HAPKOTUYECKHUX BEIECTB HA HACIEACTBEHHOCTh YeJIOBEKa. MeMKO-reHETHYECKOE KOHCYJIbTUPOBAHNE.
KpuTHka pacucTckux T€OpHUid ¢ O3ULMM COBPEMEHHOMN I'€HETHKHU.

Jemoncmpayuu:tadnuna « CUMBOJIBI POJOCIOBHONWY», PUCYHKH, WILTIOCTPUPYIOIINE XPOMOCOMHbBIE aHOMAJIMM YeJIOBEKa U UX (PEHOTUITUYECKHE
MPOSIBICHUSI.

3auéT nmo kypcey «Pemenue 3axa4 mo oomeit 6mosorum» - 1 yac.
Temwt pechepamos:

e ['eHeTHKa: UCTOPHUS U COBPEMEHHOCTD.

e MeToabl U3y4eHUs HAaCJIEICTBEHHOCTH YEJI0BEKA.

e ['eHeTHUeCKasi METUIIMHA: 11Iark B OyayIiee.

e Uem onacHbl OIU3KOPOACTBEHHBIE Opaku?

e 3ydeHune 1 nporHo3upoBaHue HacleA0BaHNs KOHKPETHOTO MMPU3HAKa B CBOEH ceMbe.
e |13ydeHune nposBIEHNS IPU3HAKOB y IOMAIIHUX TUTOMIIEB.
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3. TemaTuueckoe INIAHUPOBaHHUE yqeﬁﬂoro Kypca «Ci0KHbBIE BOIIPOCHI OHOJIOrHM»

Ne Tema KoandecTBo yacos
1 Beenenue 1

2 Pemenue 3anau no teme «MosnekynsipHasi OMOIOTHs» 6

3 Pemenwne 3agau mo teme «l{uTomorus» 11

4 Pemenue 3agay mo teMe «I eHeTHKa» 15

5 3auét o Kypcy «CrnoxkHbIe BOIPOCH OMOJIOTUM» 1

Hroro 34
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Jluct cornacoBaHus k gokymeHTy Ne 28 ot 10.10.2025
MHunumnaTop cornacoBaHnus: XaHadees .M. dupektop
CornacoBanune nHngumnposaro: 10.10.2025 12:06

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Xanacpees V.M. 10.10.2025 - 12:06
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