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IMosicuuTenbHAA 3alIUCKA

IIporpamma BHeypouHOW gedrenbHOCTH «[IpakThueckass MOJEKYJsIpHas TEHeTHKa JUIs
HAYMHAIOIMIKMX» 10 OMOJIOTHU Ha YpPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHHs COCTABJIEHAa Ha OCHOBE
TpeboBanwmii Kk pe3ynbraTaM OCBOSHHS OCHOBHOW 00pa30BaTeNbHON MPOTrPaMMbl OCHOBHOTO OOIEro
o0pa3oBaHMs, NpeaCTaBIeHHBIX B DenepanibHOM TOCYAapCTBEHHOM O0pa3oBaTEIbHOM CTaHIapTe
OCHOBHOT'0 00111er0 00pa3oBaHus, a Takxe [IpuMepHOll mporpaMmbl BOCIIUTAHHUS.

I'eHeTnka Kak Hayka O HACIEACTBEHHOCTH U W3MEHYHMBOCTH JKHUBBIX OPraHU3MOB pPELIACT
CIICAYIOIINE 3a/1a41: H3y4aeT CIIOCOObI XpaHEHUsI TeHETUYECKON HH(POPMALIUY Y Pa3HBIX OPraHU3MOB
(BUpycOB, OakTepHil, pacTeHUll, )KUBOTHBIX U YEJIOBEKA) U €€ MaTepUabHble HOCUTEIH; aHAIU3UPYET
Croco0bl Iepeiayy Haclle[CTBEHHOW MH(POPMALUU OT OAHOTO MOKOJEHHs KJIETOK U OpraHUu3MOB K
JIPYroMy; BBISIBIIIET MEXaHU3Mbl M 3aKOHOMEPHOCTH pEaIH3allMd T€HETUYEeCKOH HH(pOpMaluu B
nporecce MHAUBUAYAIHHOTO PA3BUTHS W BIMSHUE HA HUX YCIOBUH cpenbl OOMTAHUS, M3ydaeT
3aKOHOMEPHOCTH ¥ MEXAHU3MbI U3MEHUYMBOCTHU U €€ POJIb B 3BOJIOLMOHHOM IIPOLECCE; U3BICKUBAET
CIIOCOOBI UCTIPABIICHUS TIOBPEXKAEHHON TeHETHYECKOW HHPOPMALINH.

Bea uctopus reHETHKM - 3TO BEJIMYAMIIMKA NPUMEP €IMHCTBA HAYKM M IPAKTUKU. 3a
MOCJIEAHUE To/bl ObUIM CO3JAaHbI M IMPOJOJDKAIOT Pa3BUBATHCS, COBEPLIEHCTBOBATHCS METOJIbI
TFeHETUYECKON MHKEHEPUU U OMOTEXHOJIOIMH, TTO3BOJISAIOINE I0-HOBOMY pEIIaTh MHOTHE KOPEHHbIE
3aJ]auu He TOJbKO OMOJIOTMH U T€HETHKH, HO U MHOTHX JIPYTHX HAyK M OTpaciieil IPOMBIIUIEHHOCTH.
W To, uTO mpexae MOIVIO MHOI'MM IIOKa3aTbCsl (DAHTACTHUKOHM, CTaHOBHUTCS TEHEpPh peallbHbIM,

IIOBCCAHCBHBIM JCJIIOM.

IIporpamma «IIpakTudeckas MoJIEKyJspHas TI'€HETMKAa U1 HauyMHAIOMMX» (nanee -
IIporpamma) eCTECTBEHHO - Hay4YHOW HalpaBJIEHHOCTU 0a30BOr0 YPOBHS MOMOTaeT 00y4aroIluMCs
ri1y0Ke MOHSTh OCHOBHBIE TEHETUYECKUE 3aKOHOMEPHOCTH, KOTOPHIE B MOJHOM Mepe MPUIIOKHUMBI K
4eJI0BEKY; CPOPMHUPOBATH YMEHUS paboTaTh € CEPbEe3HBIMU UCTOYHUKAMU WH(POpPMAIIUU, B KOTOPBIX
3HAHUA U3J1araroTcs ¢ TOYKU 3pEHUS HayYHOUM AMCLUIIIIMHBI, B TOYHOM COOTBETCTBUHU C COBPEMEHHBIM

cocrostHueM Hayku. OpreHTHpOBaHa Ha NpeanpoduiIbHbINA BEIOOp yUaIuXxcs.

AKTYaJIbHOCTB POIPAMMBI
B XXI Beke reHeruka 3aHUMaeT LEHTPAJIbHOE MECTO B CHUCTEME OHOJOTMUYECKHUX U

MCIUIIMHCKUX HayK. I[OCTI/I)KGHI/IH COBpeMeHHOi/JI T'€HCTUKU



CIOCOOCTBYIOT PpEIIEHUI0 MHOTUX TEOPETUYECKUX U TPAKTUYECKUX MpoOsieM, KacaroIUXcs
CYIIHOCTH H3HH. DJTa HayKa ChIIpajla BEAYIIYI0 pOJIb B DPa3pabOTKE COBPEMEHHOW TEOpPHH
9BOJIIOLIMM, CTala OCHOBOM AJii BO3HUKHOBEHHUS U Pa3BUTHS MOJEKYJISIpHOW Ouosoruu. Benuko
IIPAKTUYECKOE 3HAYEHUE TEeHETHKH, TaK KaKOHa IpPEICTaBIseT coOOM TEOpeTHUYECKYI0 OCHOBY
CEJIEKIIMM TIOJIE3HBIX JUIsI YEJIOBEKA MHUKPOOPIaHM3MOB, COPTOB KYJIBTYPHBIX PAacTEHUM U HOPOJ
JOMalIHUX JKUBOTHBIX, CIOCOOCTBYET YycliexaMm MpakThyecko MeauuuHel. Ilomumo 3toro,
IEHETUYECKUE 3HAHUS HMMEIOT Ba)XKHOE MHUPOBO33PEHUYECKOE 3HAYEHHE, IIOCKOJIBKY IO3BOJISIOT

YCJIOBEKY NIPaBUJIIBHO ITIOHUMATh CYIIHOCTh IIPUPOJHBIX ITPOLECCOB U SIBJICHUH.

B OCHOBY BBOAHOTI'O KypcCa IOJIOKCHO CUCTEMHOE, ITO3TAITHOC O3HAKOMIICHHE C BOIIpOCaMU
110 MOJ'IGKyanHOﬁ 6I/IOJ'IOFI/II/I, Me,Z[I/IHI/IHCKOI‘/lI TCHCTUKEC, HUTOICHECTUKE, TCHCTUKE YCJIOBEKA U APYTUM

ACIICKTaM.

Peanu3anus paHHOM mporpamMmbl COJEHCTBYET KOHKPETHU3allMU 3aKOHOB TI'€HETHKH,
CIOCOOCTBYET TpONaraHae TeHeTHYeCKUX 3HAHWM, oOydJarouipecs HAYMHAIOT C  OoJbIIen

OTBETCTBEHHOCTbIO OTHOCUTBHCA K ce0€, K OKPYKaIOLIUM JIIO/ISIM, K OKpYXKarollel cpere.

Kypc co3nmaer onTuManbHBIE YCIOBUS s (OPMHPOBAHUS y OOYYAIONIMXCS HABBIKOB
MIPAKTUYECKOW M  DKCIEPUMEHTAJIBHOW JEATEIBHOCTH B IPOLECCE U3YYCHUS OCHOBHBIX
OMOJIOTMYECKUX  3aKOHOB M  3aKOHOMEPHOCTEH; COAEHWCTBYeT MX HpOo¢ecCHOHATBHOMY

CaMOoOINpeaACICHUIO.

eas mporpammbl — (OpMHUPOBAHHE TMOHUMAHUS OCHOB MOJICKYJISIPHOM TEHETHUKH U

SaKOHOMepHOCTCﬁ HaCJICACTBCHHOCTHU.

Peanuzanus nmoctaBiaeHHOM LIEIH MpeayCcMaTpruBacT PCUICHUC psAda 3a1aY.

3agauu nporpaMmblI:

® 3aJI0KUTh OCHOBEI 3HAaHHM O T'€HETHKE KakK HayKe O HacJIeICTBEHHOM M3MEHYHBOCTH U €€

OCHOBHBIX THIIAX, O MATCPUAJIbHBIX HOCUTCIIAAX HACICACTBCHHOCTU,

® C(bOpMI/IpOBaTI) HAaBbIKW PCHICHUA TCHCTHUYCCKUX 3aJad C MPUMCHCHHUEM TCOPCTHUYCCKUX

3HAHUI;

® 3aJI0KUTh OCHOBBI 3HAHHM O JKM3HHU BBIAAIOIINXCSA YUYCHBIX-TCHCTUKOB, OIPCACITINBIINX

Cyap0y T€HETUKH KakK 001acTh MEAUIIMHCKONW HAyKU U BpaueOHOM JeATeIbHOCTH;

* chopMHpPOBATh YMEHHUS OMNPEACNIATh JOMHHAHTHOCTh U  PEIECCUBHOCTH



MIPU3HAKA,BBISBIATH TEHOTHUIIBI U (PEHOTHIIBI 0COOEH;

* chopmupoBaTh KyabTypy pabOThI ¢ HAYYHOH JIUTEPATYPOIl.

® Pa3BUTb HHTEPEC K U3YUYCHHIO TCHCTUKHU KaK BaKHOM COCTaBJ'IﬂIOH_Ieﬁ OMOJ0rHYeCKOM HAYKH;

® Pa3BUTb HHTCIUICKTYAJIbHBIC M IPAKTHYECCKHEC YMCHHA o6yqa}omnxc;1 CaMOCTOATCIIBHO
HpI/IO6peTaTB W IIPUMCHATH HA ITPAKTHUKEC ITOJTYYCHHBIC 3HAHUSA, YMCHUA AHAJIMU3UPOBATE COACPKAHUEC

OHOJIOrHYECKUX 3aaa4 1 HaXOOUTh PAa3JIMYHBIC CII0COOBI HX pEIICHUA;
¢ Pa3BUTb MBICIUTEIIBHBIC, TBOPUYCCKHUE, KOMMYHUKATUBHBIC CIIOCOOHOCTH o6yqafom1/1x051;

° COHefICTBOBaTB HpO(beCCI/IOHaJ'II)HOMy CaMOOIIPEACIICHUTO 06y‘laIOHII/IXC$I B MCIUILIMHE.

® BOCIIHTATH YCTOMUYUBBIN POQECCHOHATBHBIN HHTEPEC K U3YUECHUIO OHOJIOTHH;

* BOCHHTaTh BBICOKME MOpaJibHbIE KauecTBa: JIOOOBb K CBOEH Oyamyluei
npodeccuu, BEepHOCTH JI0JTY, YyBCTBO T'yMaHU3Ma M MAaTPUOTU3MA;
® BOCIHTAThH OepekHoe OTHOLICHHE K COOCTBEHHOMY 310pPOBBIO 51

3A0POBBIO OKPYKAKOIIUX.

Mecto nmpeamMera B y‘leﬁHOM IJIaHe

Pabouas mporpamMma coctaBiieHa Ha ocHOBe [IpuMepHOI mporpaMMbl OCHOBHOTO OOIIIETO
o0Opa3oBaHMs, COOTBETCTBYeT NpeameTHoW JwHUHM YMK 1o Owonormm «JIMHHS >KU3HH» IO
penakiueit B.B.Ilaceunuka u mpumepHoit paboueii mporpamme «lIpakTudeckas MoJeKyaspHas
reHeTHUKa [ HaurHaromux» noj penakuuen 11.M. bopoauna u E.H. Boponunoii. PekomenaoBana

JIg peajin3aliuy ydalnuMcest CCTeCTBeHHO'Hay‘IHOﬁ HaIIpaBJICHHOCTHU B 00neMe 34 Jacos.

IInanupyembie pe3yJIbTaThl 0OCBOCHHS IPOIPAMMBbI

JIultHocmetepe3lebmambl
1. Bocnuranue pOCCHﬁCKOﬁ rpancnaHCKoﬁ HACHTUYHOCTHU: IATPUOTHU3MA, YBAXKCHUSA K

OTe‘{eCTBy, NponuIOMy M HACTOAMICMY MHOI'OHAIIMOHAJIBHOI'O Hapo1a POCCI/II/I; OCO3HAHHE CBOEH
ATHUYECKOU MMPUHAAJICIKHOCTH, BHAHUC NCTOPUH, A3BIKA, KYJIBTYPBI CBOCI'O HApOAa, CBOCTO Kpast, OCHOB
KYJBTYPHOI'O HACJI€aAs HApOaOB Poccuu u YCI0BCUYCCTBA, YCBOCHHUEC TYMaHHUCTHUYCCKUX,

ACMOKPATUUCCKHUX U



TPAIUIIMOHHBIX IICHHOCTEH MHOTOHAIIMOHATHHOTO POCCHIMCKOTO OOINEeCcTBa; BOCHHTAHHE YyBCTBA

OTBETCTBEHHOCTH M J0Jra nepea PoauHoii;

2. ®opMHpOBaHHE OTBETCTBEHHOIO OTHOIIEHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
oOydarolmuxcsi K CaMOpPa3BUTHIO M CaMOOOpPa30BaHHIO HAa OCHOBE MOTHUBAlMM K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOEHUIO JalibHEHIeH WHIUBUAYAIbHONW TpPAaeKTOPHUU
oOpa3zoBanus Ha 0a3e OPHEHTUPOBKM B MUpPE Hpodeccuit U mpodecCHOHATbHBIX NPEANOYTEHHH, C
YYETOM YCTOMUYUBBIX TO3HABATEIBHBIX HHTEPECOB, a TAKXKE HA OCHOBE (DOPMUPOBAHUS YBAKHUTEIHLHOTO

OTHOIICHMUS K TPYAY, pa3BUTHS OIIbITA YHaCTHUA B COUAJIBHO 3HAYUMOM TPYIE;

3. dopmMupoBaHuEe LEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAyKHM U OOILIECTBEHHOW MPAKTUKU, YUYUTHIBAIOIIETO COLIMAIBHOE, KYJIbTYpPHOE,

SI3BIKOBOE, JTyXOBHOE MHOT000pa3ne COBPEMEHHOT'O MUPA;

4, ®opmupoBaHHE OCO3HAHHOTO, YBWKHTEIBHOTO M JOOPOKEIATENHHOTO OTHOIICHHS K
JPYroMy 4ellOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO, KYJIbTYPE, 3bIKY, BEpE, TPaKJaHCKOH MO3ULINH, K
UCTOpUH, KYJIBTYpE, PEIINTUH, TPAJULMIM, S3bIKaM, LIEHHOCTSAM HapoloB Poccuu u HaponoB mupa;
TOTOBHOCTHU M CLIOCOOHOCTH BECTH JUAJIOT € IPYTMMH JIFOJIbMH U IOCTUTaTh B HEM B3aMMOIIOHUMAHUS;

5. OcBoeHHE COLMANBHBIX HOPM, IPABHJI MOBEACHHS, POJIEi U (OPM COLMATBLHON KU3HH B
Tpynmax M cooOIIeCTBax, BKIOYAs B3POCIbIE W COLMAIBHBIE COOOIIECTBA; y4acTHE B HIKOJIHLHOM
CaMOYIIpaBJIE€HUM U OOLIECTBEHHOW JKM3HM B IIpeJesiax BO3PACTHBIX KOMIIETEHIMH C y4eToM
PErMOHANbHBIX, 3THOKYJIBTYPHBIX, COLIMATBHBIX U SKOHOMUYECKUX OCOOCHHOCTEH;

6. Pa3sBuTHe MOpPaJIbHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIIEHUH MOPAJIbHBIX IIPOOIEM Ha
OCHOBE JINYHOCTHOTO BbIOOpa, (OPMUPOBAHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O MOBEIEHUS,
OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHBIM MOCTYIIKAM;

/. ®opMHpOBaHHE KOMMYHHKATHBHON KOMIETEHTHOCTH B OOLIEHUH U COTPYIHHYECTBE CO
CBEPCTHHUKAMM, JIETbMHU CTapIIEro M MJAJLIEro BO3pacTa, B3pOCIbIMH B Mpoliecce 00pa30BaTeIbHOM,
OO0IIIECTBEHHO MOJIE3HOH, yueOHO- UCCIIe10BATENbCKOM, TBOPUECKOM U APYTHX BUJIOB JI€ATEIBHOCTH;

8. ®opmupoBaHuE LEHHOCTH 30POBOTO U GE30MACHOT0 00pa3sa KU3HHU; YCBOEHUE TPABHII

HUHAUBUAYAJIBHOI'0O M KOJIJICKTUBHOI'O 0e30macHoro IIOBCJICHHUA B



YPE3BBIYANHBIX CUTYyaLUAX, YIPOXKAIOIIMUX JKU3HU U 3I0POBBIO JIIOACH, IPABWI IIOBEACHUS Ha

TPAaHCIOPTE U Ha JJOPOTax;

9. ®opmupoBaHHE OCHOB SKOJIOTMYECKOM KyIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO  3KOJIOTMYECKOTO MBIIUICHUS, pPAa3BUTHE OIbITa OSKOJOTMYECKH OPUEHTUPOBAHHOMN
pedIeKCUBHO-0IICHOYHON U TPAKTUYECKOM 1eATENbHOCTH B )KU3HEHHBIX CUTYaIUsX;

10. Oco3nanue 3HaueHHs CeMbU B KM3HM ueJIOBEKAa M OOLIECTBA, NPUHATHE LIEHHOCTH
CEeMEMHOM KU3HU, YBAKHUTEIbHOE U 3a00TIUBOE OTHOILIIEHUE K YJeHaM CBOEH CEMbH;

11. PasBurue 5CTETHMYECKOrO CO3HAHMS 4YepE3 OCBOCHHE XYHIOXKECTBEHHOIO HACHIEIMs
HaponoB Poccun 1 Mupa, TBOPUECKOM JEATEIIbHOCTH ICTETUYECKOTO XapakTepa.

Memanpeomemmnule pezyiomamul

Pervastusarie YY .

1) YMCHHE CaAMOCTOSATCIIBHO OIIPEACIIATE LEJIN CBOCTO 06yquH5[, CTaBUTh U (I)OpMy.]'II/IpOBaTL
JJIA ce0s HOBBIC 3aJa4u B y‘-IC6€ 1 II03HABaTEIBHOM ACATCIIBHOCTH, pa3BUBATh MOTHUBLI 1 UHTCPECHI

CBOCH IO3HAaBaTCIbHON JCATCIIBHOCTH,

2) YMEHUE CaMOCTOSITEJIbHO IUIAHUPOBATh IIYTH JOCTH)KEHHUS [eJeld, B TOM YHCIC
albTepHATHBHBIC, OCO3HAHHO BBIOMpaTh Haubosee 3¢hGdeKTUBHBIE CHOCOOBI pelieHHs Y4eOHBIX U

IIO3HABaTCJIbHBIX 3aJ1a4

3) yMeHHE COOTHOCHTH CBOM MACHCTBHSA C IUTAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOCH JCSITEILHOCTH B MPOIIECCE JOCTHKCHUS PE3YJIbTaTa, OMPEIEISITh CIIOCOOBI IEHCTBUI
B paMKax MPEAIoKEHHBIX YCIOBHM U TpeOOBaHU, KOPPEKTUPOBATH CBOU JACHCTBHSI B COOTBETCTBHHU C
W3MEHSIOIIENCS CUTYyalluel;

4) ymeHue olleHUBATE PABUILHOCTD BHITOTHEHHS yueOHOH 3a1a49H, COOCTBEHHBIE BO3MOKHOCTH
ee pelIcHuS,

5) BmagenHue oCHOBAMH CAMOKOHTPOJIS, CAMOOIEHKH, MPUHATHS PEIIEHHH M OCYIIECTBICHHS
OCO3HAHHOTO BbIOOpa B yU€OHOW U MO3HABATEIHLHOU JIEATEIIHOCTH;

6) ymenue uaeHTH(HIUPOBATH COGCTBEHHBIE TPOOIEMBI M ONpEAENSTh IIaBHYIO MPObIEMY,
BBIIBUTATh BEPCHH peEIIeHUs MpoOiaemMbl, GOpMYyIUPOBaTh THIOTE3bI, MPEABOCXUIIATH KOHEYHBIN
pe3yibTarT;

7) ymeHnme 0GOCHOBBIBATH IIEJ€BBIE OPUEHTUPHI M TIPHOPUTETHI CCHUIKAME HA IIEHHOCTH,
yKa3bIBasi 1 00OCHOBBIBAS JIOTHYECKYIO MOCIEI0BATENILHOCTh 11aroB;

8) yMmenue BhICTpamBaTh KU3HEHHBIE [IAHBI HA KPATKOCPOUHOE Oy/yIee (3asBIATh IleeBble

OPHUCHTHPLBI, CTABUTHh AaJCKBATHBIC UM 3aJa4yud U MOpeajiaratb



HeﬁCTBI/IH, YKa3bIBas U 000CHOBBIBas JIOTUYCCKYIO ITOCIICAOBATCIIBHOCTD IJ.IEll"OB);

9) ymenue BHIOMpaTh U3 HPEJIOKEHHBIX BAPMAHTOB M  CAMOCTOATENBHO  HCKATh
CpeAcTBa/pecypcehl ISl PEHICHUs 3a1a4H/IOCTUKESHHUS 1IeITH;

10) ymenme cocTaBnATh IMIAH pelleHHs NPOOIEMbI (BBIIOIHEHHE IIPOEKTA, IIPOBEICHHE
UCCIIEIOBaHMS ); OTIPEAEIATh MOTEHIIMATbHBIC 3aTPYAHEHUS IPU PEIICHUH Y4eOHOM U M03HABATEIbHON
3aJ]auu U HaXOAUTh CPEJCTBA ISl €€ YCTPAHEHHST; ONTMCBHIBATH CBOW OMBIT, OhOPMIISISt €T 7S Hepeaayn
JPYTUM JIOASM B BUJI€ TEXHOJIOTMH PELICHUS IPAKTUUYECKUX 3a]a4 OIPEEIIEHHOT0 Kilacca;

11) YMEHHE IUIaHUPOBAaThb M KOPPEKTUPOBATh HMHAWBUIYaJIbHYIO OOpa3oBaTelIbHYIO
TPAEKTOPHIO;

12) ymenue pa6oraTh 1o cBOeMy IUIaHY, BHOCHTh KOPPEKTHUBBI B TEKYIIyIO JESTEILHOCTh HA
OCHOBE aHalM3a W3MEHEHUN CHUTyalMHd JUIS I[OJyYEHHUs 3allVIAHUPOBAaHHBIX XapaKTEPUCTHK
MIPOJYKTa/pe3yibTaTa; yCTAHABIUBATh CBSA3b MEXKAY MOJTYYCHHBIMU XapaKTEPUCTUKAMH MPOJIYKTa U
XapaKTEPUCTUKAMHU IpoIecca A€ATeIbHOCTU U 1O 3aBEPIICHUH JESITEIbHOCTHU IIpeiaraTh U3MEHEHUS
XapaKTEpUCTHK Mpoliecca i OJIyYeHHUs YIyUIICHHBIX XapaKTEPUCTUK IPOAYKTa;

13) ymenue mpuHEMaThH peleHHs B yueOHOH CHUTyallMH M HECTH 33 HETO OTBETCTBEHHOCTD;
CaMOCTOSITENILHO OMPEIENIATh IPUYMHBI CBOETO YCIIeXa WM HeyCIieXa U HaXOUTh CIIOCOOBI BBIX0/1a U3
CUTYalluu HEYCIIEeXa;

Ilo3uaBarensable YVY /I

14) YMCHHUC ONpCACIATh IIOHATHUA, CO31aBaTb O606HI€HI/I$I, YCTaHAaBJIMBATb AHAJIOTHH,
KJ'IaCCI/I(I)I/II_[I/IpOBaTb, CaMOCTOATCIIBHO BBI6I/IpaTL OCHOBAaHHA MW KpPUTCPpUHU JIA KHaCCI/Iq)I/IKaI_[I/II/I,
YCTAaHABJIMBATb NIPUYIUHHO-CIICACTBEHHBIC CBA3U, CTPOUTH JIOTHYCCKOC PACCYKIACHUC, YMO3AKIIFOUYCHHUC

(MHAYKTHUBHOE, IETYKTUBHOE U 110 AHAJIOTHH) U JIEJIaTh BHIBO/IBI;

15) ymenue co3naBarh, IPEMEHATH ¥ TIPEOOPA3OBEIBATE 3HAKM M CHMBOJIBI, MOJIETH U CXEMBI
JUIs pelIeHns: yd4eOHBIX U O3HABATENbHBIX 33/1a4;

16) ymenue BBLIENATH OOMIMEl TMPU3HAK ABYX MM HECKOJBKHX MPEIMETOB WM SIBIEHUH W
OOBSICHATB MX CXOJICTBO; OOBETUHATH MTPEIMETHI U SIBJICHHUS B TPYIIIHI 110 ONPECIIEHHBIM IPU3HAKAM,
CpaBHUBATh, KJacCU(UIMPOBATh U 00001aTh (PAKTHI U SBJICHUS,

17)  ymenue onpenensaTh 06CTOATENHCTBA, KOTOPbIE MPEAIIECTBOBATH BOSHUKHOBEHHIO CBS3H
MEX]y SBICHUSMH, U3 ITHX OOCTOATENHCTB BBIACISATH ONPEACISIIONINE, CIIOCOOHBIE OBITh MTPHYUHON
JAHHOTO SIBJICHUS, BBISIBIIATH IPUYUHBI U CIEJICTBUS ABJICHUMN; H3JIaraTh NOJYyYEHHYIO HH(pOpMAIHIO,
UHTEPIPETHPYs €€ B KOHTEKCTE pellaeMoil 3aJauu; caMOCTOSITEIbHO YyKa3bIBaTh Ha MH(OpMAIHIO,

HY)KJAIOUIYIOCS B TPOBEpKE, IMpeajgaratb M HNPUMEHSTh CHOCO0 MPOBEPKU



JIOCTOBEPHOCTH MH(MOpMAaLUU; OOBSICHITH SIBICHUS , TPOLECCH, CBA3U U OTHOILECHUS, BBISBIISIEMbIEC B
XO/JIe TO3HABATEIHHON M UCCIIEIOBATEILCKON NeATEIBHOCTH (IPUBOIUTH OOBSICHEHUSI C M3MEHEHUEM
(GOpMBI TIPEJCTABICHUS; OOBSCHSTH, NETAIU3UPYS WIM 000011ast; OOBSICHATH C 3alaHHOM TOYKHU
3peHusi); JelaTh BbIBOJBI HA OCHOBE KPUTHYECKOTO aHalIHM3a Pa3HbIX TOYEK 3pEHUS, MOJITBEPKIATh

BBIBOJ COOCTBECHHOI apryMeHTauHeﬁ HJIM CAMOCTOATCIIbHO IMOJTYYCHHBIMUA JAHHBIMU,

18) ymenme HaxoauTh B TekcTe TpeOyeMyro HHGOPMALHIO (B COOTBETCTBHH C HENSAMHU CBOEH
NeSITeNIbHOCTH); OPHUEHTHUPOBATHCS B COJEPIKAHUU TEKCTa, MOHUMATh LEIOCTHBIA CMBICI TEKCTa,
CTPYKTYpUPOBaTh TEKCT; YCTAHABJIMBATh B3aWMOCBS3b OIMCAHHBIX B TEKCTE€ COOBITHH, SIBICHU,
IIPOLIECCOB;

19) dopmupoBanue U pa3BUTHE JKOJOTMYECKOTO MBILNLICHHS, yMEHHE IPHMEHATh €ro B
M03HABATEIbHON, KOMMYHUKAaTUBHOM, COIMAIBbHON MNpakTUKe U MpodecCHOHANTbHONW OpUEHTAINH;
OTIpEJIeNIATh CBOE OTHOIICHHE K IPUPOAHOH Cpeie; aHATM3UPOBATh BIUSHUE SKOJOTHUECKUX (PAKTOPOB
Ha cpeay OOWTaHHUS KUBBIX OPTaHU3MOB; IPOBOJUTH NPUYUHHBIA M BEPOATHOCTHBIN aHAINU3
9KOJIOTUYECKHUX CUTYyalui; MPOTHO3MPOBATh M3MEHEHHUS CHUTYallUH NpPU CMEHE ACHCTBUA OJHOTO
dakTopa Ha neicTBUE APYroro (akTopa; pacHpoCTPaHATh SKOJOTHYECKHE 3HAHUS U y4yacTBOBATh B
MIPAKTHUYECKUX JIeJIaxX 110 3aIUTE OKPYKAIOLIEH CPEbl; BBIPAaXKaTh CBO€ OTHOLICHUE K IPUPOJE Yepe3
PUCYHKH, , MOJIEJIU, IPOEKTHBIE PabOTHI;

20) pasBuTHE MOTHBAIMU K OBIAJIEHHIO KyIbTYpOl aKTMBHOTO HCHONb30BaHMs CJIOBapel 1
JPYTUX MOUCKOBBIX CHUCTEM; OINPEAEIATh HEOOXOAMMBIE KIIIOYEBBIE MOMCKOBBIE CIIOBA U 3aIlpPOCHI;
OCYHIECTBJIATh  B3aUMOJEHUCTBUE C JJIEKTPOHHBIMH IIOMCKOBBIMH CHCTEMaMH, CIIOBapsIMU;
(GbopMUPOBATh MHOXECTBEHHYIO BBIOOPKY U3 TIOMCKOBBIX HMCTOYHHKOB i OOBEKTHUBU3ALUU
pe3yabTaTOB IIOMCKA; COOTHOCUTH MOJIYYEHHBIE PE3YJIbTaThl IOMCKA CO CBOEH AESATENbHOCTHIO;

Kommynukatusabsie YVY/I:

21) ymeHme OpraHM30BBIBATH y4eOHOE COTPYAHHYECTBO M COBMECTHYIO NEATENHHOCTH C
YUUTEJIEM U CBEPCTHUKAMM; paboTaTh MHIMBUAYAJIBHO W B TPYIIE: HaXOAUTh OOIlee pelieHue u
paspemiath KOH(QIMKTBI Ha OCHOBE COIVIACOBAHMA TMO3UIMH M ydeTa MHTEpecoB; (HOpMYIHpPOBATH,
apryMEHTHUPOBAaTh U OTCTaWBaTh CBOE MHEHME;

22) dopmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 06J1aCTH HCHOIb30BaHUs HH(POPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHojorui (nanee MKT- kommnereHiun); pa3BUTHE MOTUBAILIMM K OBJIQJCHUIO
KYJIbTYPOH aKTUBHOTO MOJIb30BaHUS CIOBAPSIMU U IPYTMMH IIOUCKOBBIMU cucTteMamy; (B pea. [Ipukasa

MunoOpnayku Poccun ot 29.12.2014 N 1644)

23) (1)0pMI/IpOBaHI/I€ " Pa3sBUTHUEC DKOJIOTMYCCKOTI0O MBINIJICHUA, YMCHUC IIPUMCHATH



ero B MO3HABATEJIbHOM, KOMMYHHUKATUBHOM, COIMAILHOM MPaKTUKE u

npodeccnoHabHON OpHEeHTAIIUH.

Ilpeomemmnoie pe3yromamol:

[To utoram peanuzauuu [Iporpammsl oOydaronuecs OyayT 3Hamsb:

® OCHOBHBIC ITOJIOKECHUSA '€HETHYCCKUX 3aKOHOB, TeOprI, 33KOHOMepHOCTeﬁ, IIpaBuJI,

TUIIOTE3;
*  Ouorpaduu ¥ pe3yabTaThl ACATEIbHOCTH BBIIAIOIINXCS TCHETHKOB,;
*  OCHOBHYIO F€HETHYECKYIO CUMBOJIMKY U TEPMUHOJIOTHUIO;
*  cnocoObl petIeHrs TEHETUYECKHX 3a/1a4 M 33]1a4 110 MOJIEKYJISIPHOM OHOJIOTuH;
*  CTPOEHHE I'€HOB, XPOMOCOM, I'AMET;
* 0 HaCJIECACTBCHHOW U3MEHYMBOCTH U €€ OCHOBHBIX THIIAX;
*  3aKOHOMEPHOCTH HACIENOBAHUSA U UX LIUTOJIOTUYECKHUE OCHOBBI;

* 0COOEHHOCTH OopraHu3alnuu HaCJICACTBCHHOI'O allllapaTa COMAaTUYCCKUXHU

I'CHCPATHUBHLIX KJICTOK OpraHnu3ma,

1o utoram peanuzauuu [Iporpammsl oOyuatoiuecst OyayT yments:
. MIPUMEHSITh TEOPETHUECKHUE 3HAHUS MPU PEIICHUH 33/1a4 MMOBBIIIEHHON CI0KHOCTH

10 MOJIEKYJISIPHOM OMOJIOTMH U T€HETHUKE;

. MOJIb30BaTHCS FTEHETUYECKON CUMBOJIMKOW M TEPMUHOJIOTHENM;

° OIpeaAcCIATL AOMUHAHTHOCTL U PCICCCUBHOCTD IIPU3HAKA, BLIABJIATL TCHOTHUIIbI

1 (EHOTHIIBI 0CO0ei;

. pacrno3HaBaTh OMOJIOTHYECKHE OOBEKTHI 110 UX N300pa’KEHHIO;
. paboTaTh ¢ MUKPOCKOIIOM M MUKpPOITpEapaTamy;
. CaMOCTOATENLHO pad0TaTh C UICTOYHUKAMU JOTIOTHUTEIILHON
JUTEpaTyphl,
. UCIOJIb30BaTh 3HAHUSA O NIepeaye HacaeACTBEeHHONH NH(OpMAIK 171 BeICHUS

3JI0pOBOr0 00pa3a >KHU3HU.
[IporpamMmMa y4eOHOTO npeiMeTa CoCTaBjIeHa Ha OCHOBE MOAYJILHOIO MTPUHIIMIIA

MMOCTPOCHUMA yqeGHoro MaTcpHuaJia.

CoaepixaHue nporpaMmmbl
TI'enemuka Kak KomnieKcHas HayKa

I'enernka KaK KOMIIJICKCHAas HayKa, METObI HAay4YHOI'O IIO3HaHWA,
UCTIONB3yeMble B TeHeTuke. Cospementuvle HanpasieHus 6 2eHemuxe. PoIb TeHETHKH B

(bopMHpPOBaHNUN COBPEMEHHOM HAYYHOUM KapTHHBI MUDA.

Cmpykmypnoie u pyHKYUOHANbHBIE OCHOBbL HCUHU
MounekyisapHbIE OCHOBBI JKU3HHU.

XpaHeHue, nepegaya M peanu3alusi HacleICTBEHHOH HH(opmanuu B kieTke. benku u
TCHETUYECKUU KOA. I'eH, reHoM. [ enomuka. Bauanue HapKo2eHHbIX 6euecmes Ha npoyeccsl 6 KiemKe.
Myrtanuu. I'ensl mpokapuot u aykapuoT. Bupycsl. Monekynsl JIHK. Xpomocomsl. Comatuueckue u



ITIOJIOBBIC KJICTKH. ]_IGJIGHI/IG KJICTOK.

Opzanusm
Opranusm — eMHOE LIET0E.

'enernka, meTonbl reHETHMKHU. ['eHeTHuYecKkas TEPMHUHOJOTHUS W CUMBOJIMKA. [Ipu3Hakwy.

3akonbl HacieacTBeHHocTH ['. Menaens. XpoMocoMHasi Teopusi HaciaeACTBEHHOCTH. OnpeeneHue

noja. CIenjaeHHOe C II0JI0M HaclIeIOBaHuE.

I'eneruka uenoBeka. HacnencTBeHHble 3a0oieBaHMs 4YEIOBEKAa M MX MPEAYNPEKACHUE.

DTUYECKHUE ACIIEKTHI B 00JIACTA MEAUIIMHCKON T€HETUKU.

Honynayusa
l'ensl B moOnynmsanusx. YUucineHHo T, MUTparusi. EcTtecTBeHHbIN oTOOp.
KonnuecTBeHHbIE 1 KaUECTBEHHBIE IPU3HAKY.
TEMATUYECKOE IINTAHUPOBAHUE
Ne KoaudecTBoO
YPOK Tema ypoka OcHoBHOE cogep:kaHue 4acoB
a
1
Beenenue
1 Beenenue IToxBanpHOE C10BO HAYYHOMY METOAY, WJIN KaK 1
3aHMMATBCSl HAYKOM C IIOMOUIBIO 9TOM KHUTH
Mopayas 1. U3 yero caejiaHbl reHbI 6
2 MouJieky.ibl Crpoenue JIHK u PHK. Bonoponsie cBsizu. 1
JKM3HH Komnenemenraprnocts. Penukanus. Tpanckpumnnus.
[Ipaktuueckue 3aganus «/IHK cBoumu pykamm»,
«BxycHasa monens JJTHK»
3-4 | beaku n AMUHOKHCIIOTHI, CTPYKTypa 0enkoB. depMeHTHI. 2
renerudeckunii | I'enernueckuit koz. Tpancmanus. [IpakTnueckue 3agaHus
KO «IIpoctpanctBennas crpykrypa PHK» n «TpéxmepHsie
Mozienu 0enkoBy. Mogens «Tpancasauus»
5 Ommoku B M3MeHeHns HyKJIEOTUIHOM MOCIE10BaTEIbHOCTH. 1
JAHK — BapuanTsl nocienctBuii 1 CTpyKTyphl Oenka. Myranuu
MYTalHuu CABHUIa PaMKH cunThIBaHMs. [Ipn4MHBI BOSHUKHOBEHMS
mytaruii. Penapamnus JIHK. 3anaua «Myrtant». Moaens
«Myrauun»
6-7 | IIpakTHKYM JlaGopaTtopubie pabOTHI: 2
«KadyecTBeHHBIE peakIlui Ha OETIKN.
«Bwinenenue JIHK u3 6ananay
MopayJb 2. YcTpoiicTBO H padoTa reHoB 6
8-9 | Mup Jomen Apxeu u JoMeH DyOakTepun. | eHOM IIPOKapHoT. 2
NPOKapHoOT I'ens! nomaiHero xo3siicrsa. OnepoHsl, IPOMOTOPSI,
TEPMUHATOPBIL. | OpHU30HTaNBHBIN NTepeHoC reHoB. Urpa-
nemMoHcTpanus «Onepon». 3agada «Y3Hal, 4To 3TO 3a
6axtepus, no JJHK»
10 | YcrpoiicTBo CtpykTypa. XpoMOCOMBI U KapuOTHII. [110MAHOCTS. 1
TCHOB Y WuTpons! 1 3k30HBL. Hekoaupyromue
IYKapuoT nocJsetoBaTeabHOCTH. [IpakTHUeckoe 3aganue
«Kapuotuny.
11 TpanckpunuoHHble PaKTOPbl — OENKU-aKTUBATOPHI U 1
Yupasiaenue Oenku-penpeccopbl. [ MCTOHBI. AbTEpHATUBHBIN
reHaMHu y craicunr. MukpoPHK. 3anaua «TpanckpunTOMHBIN
IYKaApHoOT aHaJIM3». 3ajada «YpoBEHb TPAHCKPHUIILIMK FEHA




12 | Bupycbsl — Crpoenue BupycoB. [[pOHUKHOBEHHE B KIIETKY.
TeHOMHbIE Pasmuoxenue Bupycos. [Ipoucxoxnenue Bupycos. Poib
XYJIHMTaHbI BHUPYCOB B 3Botonuu. IIpoext «Monenu BUpycOB».

3anaua «IIpaBuno Yapradda nyis Bupycos»

13 | IpakTUKyM JlaBoparopHblie pabOTHI:

«BpIpanBanue KyabTypbl OakTepuid 1
MHUKPOCKOIIMYECKUI aHAIIU3».
«Qnekrpodopes»

Monayab 3. MeToabl MOJIEKYJISAPHON reHeTHKH

14 | Pa3muo:xkenue | [I1[P. llaru, nHeoOxonumeie s konupoBanus JJHK B
JHK B npobupke. Ponb 3arpaBok. Omnbku JIHK-nonumepassbl.
npoodupke: Otkyna yuénsie 6epyt JJHK-nmomumepasy mis TTLIP.
nogumepasHas | [Ipunoxenus [11[P
nenHas
peaKuus

15 | PacmmmppoBka | CexBeHupoBanue. HykiieoTHabI-TEpMUHATOPBHI.

JHK: ABTOMAaTHYECKUI KamWUIPHBIA cekBeHaTop. Kak

CeKBEHHPOBAH | IIPOYMTATH ITOJIHBINA reHOM. [IpakTnueckoe 3aianue

ne «Haian myramuro». [Ipaktuueckoe 3ananue «Myranuu,
IPUBOJALINE K Pa3BUTHIO OITyX0oJin». CeKBEHUpOBaHUE
HOBOTO NOKoJIeHUs1. CEKBEHMPOBaHUE B HAHOIOpaX.
Kakyro na(popMaImo MOKHO MOIYIUTh UX
«IPOYUTAHHBIX)» T€HOMOB

16 | I'ennas I'ennas unxenepus. Pectpukrassl. JIuruposanue.
HHKeHepHus VY4acTKu 3yKapuOTHYECKUX I'€HOB, KOTOPbIE HEOOXOIUMBI

JUIsl YCIEIIHOTO KJIOHUPOBAHUS

17 | KonctpyupoBa | TpaHcreHHsle xKUBOTHbIE. COOpKa HCKYCCTBEHHOI'O IeHa.
HHe Bcerpoiika rena B renom. ITpon3BoicTBO 6€IKOB B MOJIOKE
OPraHu3MoOB: JKUBOTHBIX. BBIOOp npu3HaKa Juist co3aaHus
TPaHCTeHHbIe | TPAHCT€HHOTIO )KUBOTHOTO. [IpakTHueckoe 3aganue
’KMBOTHBIE «Peasibapie MOy

18 | PemaktupoBan | ['enHomHoe penaktupoBanue. CRISPR/Cas9 — pobor,

He reHoB KOTOpBI BHOCUT pa3phIBbl B TeHOM. CxeMa paboThl

cuctembl CRISPR/Cas9. ITpoucxoxaenune CRISPR/Cas9.
Cozntanue reHOMHBIX MOAM(PHUKAIUI C TOMOIIBIO
cucrembl CRISPR/Cas9

19-20 | IpakTHKYM JlaGopaTopubie pabOTHI:
«KoHcTpynpoBanue npaiiMepoBy.
«Omnpenenenue HHOEKITMOHHOTO areHTa.
«AHaIu3 HAIM4UsA TeHA B IUIa3MUACY.
«Koncrpyuposanue Hanpasisronerd PHK nmsa cucrembl
CRISPR/Cas9».
«YyBCTBUTENBHOCTh K IPONMWITHOYPAIHITY

MopayJb 4. OT reHOB K NPU3HAKaAM

21 | OT reHoB K IIpocteie mpuzHaku. Yto takoe npusHak? [yt OT rena
NPOCTBIM 10 pu3Haka. Myranuu. Amienu. ['eTepo3urotsl u
NpHU3HAKaAM TOMO3UTOTHI. JJOMMHAHTHBIE U PELIECCUBHBIE AJUIEIH.

ITneiioTponus. Snucras.

22 | I'ensl cTpOAIT CrnosxHble Ipu3Haku. BkiroueHne 1 BBIKIIIOUEHUE
OpraHu3m Oosbiioro Habopa reHoB. Kak KjeTKu MOHUMAIOT, KakHe

reHbl JOJDKHBI paboTaTh. [ eHbI-nepexioyaTent

23 | Muro3 Mpwuto3. Kitetounslii nuki. MI3MeHeHne XxpoMOCOMBI IpU

MOATOTOBKE K JieNieHnt0. BepeTeHo aenenus. DTamsl
Muto3a. Kak mokpacute xpomocomy. 3anaya «Opranuzm
U3 3UroThI»




24 | Meiio3 Meiio3. 'omonornunsie xpoMmocomsl. Konbroranus, 1
OuBaneHThl. OOMEH MOX0XXUMHU Y4aCTKaMU XPOMOCOM —
kpoccunrosep. [Ipaktuueckoe 3aganue «KpoccuHrosepy».
PacxoxaeHne XxpoMocoM B IEPBOM JIEJIEHUH MeH03a

25 | PekomOuHaums | becrionoe u 1onoBoe pa3MHOXKEHUE. 3a4eM HYKHA 1
pexomOuHanus — runoresbl. [IpakTnueckoe 3aanue
«ITonoBoe u Oecnosioe pa3MHOKEHHUE)

26 | lIpakTuUKyM JlaboparopHbie pabOTHI: 1
«Co3naéM MynbTHUIBEM PO KIETOYHOE JACTICHUEY.

«OnpeneneHue cTaguu MUTO3a».
«Mei103 B IBUIBHUKAX)
Moayas 5. 3akonbl Menaens 4

27 | 3aKkoHBbI Cxema ckpeluBanus. 3aKOH eAMHO00pa3usi THOPUIOB 1

Menpeus. IIEPBOIO MTOKOJIEHUS. 3aKOH pacUIeIIEHUs IpU3HaKa BO
OnuH npu3HaK | BTOpOM nokosieHuu. [Ipaktuueckoe 3aganue
«Eannoo6pasue nepBoro nokosienus». [lpakrnyeckoe
3ananue «Pacmiernyienue BoO BTOPOM MOKOJICHUI
28 | 3akoHbl Jurubpunnoe ckpeuiuBanue. HezaBucumoe pacxoxxaeHue 1
Menpeas. xpomocoM. [Ipaktnueckoe 3ananue «Pemérka [lenneray.
Heckoabko CuenieHHoe HaclleJOBaHHUE
NPHU3HAKOB
29 | Onpenenenne | [TomoBbie xpomocombl. Camilbl U caMKu. Bnusiaue 1
moJjia (aKkTOpOB OKpYXkaIOIIEH Cpeibl. XPOMOCOMHOE
onpezenenue nojia. [lonoseie xpomocomsl. [IpakTuueckoe
3ananue «HacnenoBaHue, CLEIUIEHHOE C [TOJIOM.
[Tpo6iema AOMONHUTENBHON X-XPOMOCOMBI Y SKEHIIUH.
TpéxuBeTHBIE KOIIKHU
30 | IpakTukym JlaboparopHas paboTta «['pymnmsl KpOBU U UX 1
TIPUKITFOUCHUSI
Moayab 6. I'eHbl B monyJisiiiusix 4
31 |TennIB [Tonymanums. YacToTsl BCTpE4aeMOCTH NTPU3HAKA U 1
nomyJIsAusix — | ajiens. YpasHenue Xapau-BaitnOepra. [Ipaktuueckoe
BeJINKOE 3amanne «4acToThl ajuiesieid, FTeHOTUIIOB U (PEHOTUTIOBY
paBHOBeCHE
32 | Homyasium: ®dakTopbl, KOTOPHIE BHIBOJST MOMYJIAINIO U3 PABHOBECHUS 1
YHCJIEHHOCTh, | Xapau-BaitnOepra. UuciaenHocTs nomyasiuu. Jp ekt
MUIpanus, ocHoBatest. DPPeKT OyThIIIOUHOTO ropJibiKa. Jpeid
MYyTalus reHoB. Myranuu. Hecnyualinoe ckpenBanue. M3onsuus
33 | onmyasinuu MexaHu3M JIEHCTBHS €CTECTBEHHOTO 0TOOpA. JBHKyImmid 1
MEHSIIOTCS oT6op.
€CTeCTBEHHbIH
oT0dop
34 | IpakTHKYM JlaGopaTtopubie pabOTHI: 1
«Monenu oToopar.
«YHacToTsl ajiens 4€pHON OKPACKHU B JIOKAIbHOM
MONYJISILIUKA KOIIIEK)
HTroro 34

Oprasu3zanoHHO-MeToANYeCKHe YCJIOBHS PeaJu3auuu MporpaMmbl

IIpu peanusanuu nporpaMMbl UCIIOJIB3YIOTCSA PECYpChl «POCCHIICKOM 3IIEKTPOHHOMN

IOKOJIbID», TOPOACKOTr0O METOAUYCCKOTO LICHTpPA.

CchUIKH Ha HHTEPHeT-pecypcehbl:

Buneonexkuuu o renetuke - https://activityedu.ru/Blogs/interesting/bolshe-chem- urok-top-



https://activityedu.ru/Blogs/interesting/bolshe-chem-urok-top-videolekciy-dlya-shkolnikov-po-genetike/
https://activityedu.ru/Blogs/interesting/bolshe-chem-urok-top-videolekciy-dlya-shkolnikov-po-genetike/

videolekciy-dlya-shkolnikov-po-genetike/

Onumnuaa NIKOJILHUKOB 110 TeHETHKE - https://mosgen.olimpiada.ru/ Onummuana  «JIoMOHOCOBY

o redetuke - https://olymp.msu.ru/rus/event/6427/

«Hayka B mkone»: reneruka — Hayka XX| Beka (BU1€0JIEKIIMU, IPOEKTHI, CLIEHAPUU

YPOKOB, npuiioxeHus) - http://nauka.mosmetod.ru/genetics

Jononnumensnan numepamypa 0 yuumens:

1. AcanoB A.IO., JlemukoBa H.C., I'omumber B.E. OcHoBbI TeHeTHKH. - MockBa: Akademia,
2020.

2. banun B.B. Ilutonorus. ®yHKIHMOHAIBHASA YIBTPACTPYKTypa KJIETKH. ATinac. YdeOHOe
nocobue. - Mocksa: [ DOTAP-Menua, 2016.

3. borpanosa T.JI., Conogosa E.A. buonorus. CipaBOYHUK 17151 IIKOJIBHUKOB U MTOCTYIAKOIINX

B By3bl. Kypc noarorosku k EMA, EED u 1onoaHUTENBHBIM UCTIBITAHUAM B BY3bl. - MockBa: ACT-
[Ipecc Kuura, 2017.

4, Bopomuna I1. M., E. H. Boponuna. YuebHoe mocobue « [IpakTudeckas MOJICKYJIsIpHAS
reHeTHKa JJIsl HaunHaromux» - Mocksa: «IIpocsemenuey, 2022.
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6. BacunweBa E.E. ['eHeTnka uenoBeka ¢ OCHOBaMH MEIUITMHCKON TeHeTukw. I[locobue 1o
peuienuto 3anad. - Mocksa: Jlans, 2016.

7. I'enetnka 3a 30 cexyna. 50 dyHmaMeHTaIbHBIX OTKPBITMA TC€HETHKH, omHMcaHHbIe 3a 30
cexynn. /Pen.: k. Baiiniman, M. Baiiniman. - Mocksa: Pumon Kiaccuk, 2018.

8. [TerpocoBa P.A. OcHoBsl reneTukH. - Mocksa: poda, 2022.

9. CgepunoB E.JI. B3rmsan Ha sxu3Hb yepe3 okHo reHoMa. B 3-x 1. /Ilogpen. M.B.
Epauesoii, JI.B. ®ununnosoii. - Mocksa: Hayka, 2019.

10. CuntomH A.A Pemenue 3anad no reseruke. EI'D. Onumnuael. OKk3aMeHbI B BY3. -
Mocksa: JIaboparopus 3nanwmii, 2020.
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