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HNOACHUTEJIBHAS 3AITUCKA
Pabouas mporpamma mo Kypcy BHEYPOUHOH A€ATEIbHOCTU «MONEKyIspHbIE OCHOBBI CEICKIIUN
pa3paboTaHa B COOTBETCTBUU C HOPMATHUBHO-IIPABOBBIMU JIOKYMEHTAMH:

1. ®enepanpHbiM 3akoHOM OT 29.12.2012 Ne 273-®3 «O06 o6pa3oBanuu B Poccuiickoi
Oeneparumny» (¢ uamenenusmu Ha 30 nexabps 2021 roga.);

2. denepaiabHbIM TOCYJIAPCTBEHHBIM OO0Opa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO OOILEro
o0pa3oBaHUs, YTBEPKIECHHBIM ITPHKa30M MHUHHCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoit
®denepanun» ot 06 okTsa6pst 2009 Ne 373 (c U3MEHEHHUSIMU U JOTIOJTHEHUSMHU OT 26 HOSOPsI
2010 r., 22 centsi6ps 2011 1., 18 mexadpst 2012 r., 29 nexadbps 2014 r., 18 mas, 31 nekadps
2015 1.);

3. Tocranosnenuem ['1aBHOTO rocyapcTBeHHOT0 caHuTapHOro Bpada P® ot 28 centsiops 2020
r. No 28 "OO0 yrBepxknenun canutapubix mpaBuin CII 2.4.3648-20 "CanurtapHo-
AMUAEMUOJIOTHYECKHE TPeOOBaHUS K OpraHMU3alMsIM BOCIMTAHUSA U OOY4YEHMs, OTIbIXa U
03JI0POBJICHUS JIETEH U MOJIOJIEKU";

4. YcraBoM MyHUIMIATBHOTO OIOKETHOTO 00IIeo0pa3oBaTeibHOTO yupekaeHus «Llentp
oOpa3zoBanus T. [leBex» (yTBep:kaEH MOCTaHOBIEHHEM AJIMHHHUCTPAIIMH T'OPOJICKOTO OKpyTa
[TeBek ot 18.01.2021 r. Ne 7);

5. YuebnsiM mnanom MBOY llentp o6pasoBanus r.IleBek Ha 2023-2024 yu. rof,
yTBepKIeHHBIM mpukazoM ot 04.05.2023 Ne(02-02/363

6. IlonoxeHuem O CTPYKType, HOpsAAKE pa3paOOTKU M YTBEPKIEHUS pabOYuX MporpaMmm Io
OTJIEIbHBIM YUYE€OHBIM IPEAMETaM, KypcaMm, B TOM YHCIIe BHEYPOUHOU JesTenbHoctd MBOY
LlenTp obpazoBanus r.IleBek, yTBEepKIeHHBIM MpHKazoM aupekropa ot 05.05.2018 r. Ne 02-
02/320.

7. Konnenuueii 1yXOBHO-HPABCTBEHHOT'O Pa3BUTHS M BOCIUTAHUS TUYHOCTH IPaKIaHIHA

Poccuu;

8. HanumonanbHbIM nmpoekToM «O0pa3oBaHuey.

AKTyanbHOCTh pealM3allid JaHHOM MporpamMMmbl OOYyCJOBJIEHAa CaMOil 0COOEHHOCTBIO
IIPOEKTHO-MCCIIEI0BATENBCKOM IEATENbHOCTH. JTa AEATENbHOCTD JIEXHUT B OCHOBE I03HABATEILHOIO
UHTepeca peOeHKa, SBISeTCs 3a710r0M YMEHHMs IIaHUPOBATh JIFOObIE IEHCTBUS U BaXKHBIM yCIIOBHEM
yCHENHOM peanu3anuu uaen. JIroOble "3MEHEHNsI COBPEMEHHOT0 00I1IECTBA CBSI3aHbI C IPOEKTaMU U
UCCIIEIOBAaHUSIMU — B HayKe, TBOpYECTBe, Ou3Hece, 0oOllecTBeHHOW XHu3HH. [103TOMy BaskHBIM
9JICMCHTOM pa3BUTHUA JIMYHOCTHU o6yqa}omerocsi SABJISIETCA q)OpMI/IpOBaHI/Ie OCHOBHBIX HAaBBIKOB
IIPOEKTHO-UCCIIEA0BATENBCKON JEATEIBHOCTH.

Henapr nporpammbl: (OpMUPOBAHHE COBPEMEHHOTO TEOPETHYECKOI'O YPOBHS 3HAHUM, a
TaKXe U MPaKTUYECKOIro OMbITa paboThl C 1a0OpaTOPHBIM 00OPYAOBAaHUEM, OBIIAJIEHUE TPUEMaMHU
UCCIIEI0BATEIbCKON AEATEIBHOCTH.

Mertoabl opraHu3anudud 00pa3oBaTEIbHOM M HAyYHO-HCCIEIOBATEIbCKOW JAEATEIbHOCTH
npexlycMaTpuBaoT (GopMupoBaHHEe Yy OOYyYarOIIMXCS HECTaHJIAPTHOIO TBOPYECKOTO MBILIUICHUS,
CBOOO/IBI CaMOBBIPQXEHUSI M MHIUBUIYATBHOCTH CyXKIAeHHUU. [ momHoro yuyera morpeOHOCTEl
yyalmxcs B IPOrpaMMe HCHOJb3yeTcss Au(@epeHIupoBaHHbI MMOAXO0M, YTO CTUMYJIHUPYET
yYaIerocs K yBeJIM4eHUI0 MOTPEOHOCTH B MHIMBUAYAJIbHON, HHTEIUIEKTYaIbHOW M TTO3HABATEIbHON
ACATCIIbHOCTHN u Pa3BUTHIO HAYYHO-HCCICO0BATCIIBCKUX HaBBIKOB. HporpaMMa CTaHET
BOCTpeOOBAHHOM B MEPBYIO oOuepedb LIKOJbHUKAMH, KOTOpbIE HMEIOT CTOHMKHUH HMHTEpec |
COOTBETCTBYIOIIYHO MOTHBAIIMIO K H3YYCHHIO TMPEAMCTOB CCTCCTBCHHO-HAY4YHOI'o MHKIIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHM.

IIporpamma HaueneHa Ha IOMOINb PeOEHKY B OCBOGHHMM OCHOB OpraHU3alud |
OCYILIECTBIICHUS] COOCTBEHHOW IPOEKTHO-UCCIENOBATEIbCKONW JEATENbHOCTH, a TaKke B
nproOpeTeHN HEOoOXOAMMOro OMbITa A paboThl HaJ WHAMBHUIYaJIbHBIM HCCIEAOBAaHHUEM WIN
npoekToM. [IporpaMma MOMOXET HIKOJBHHKY B 0ojee IiyOOKOM H3yYeHHH HWHTEpEeCyIoUel ero



00J1acCTH €CTECTBEHHBIX HAyK, a TakXe B IPUOOPETEHHMHM BaXKHBIX COLMAIbHBIX HaBBIKOB,
HEOOXOIUMBIX JUIS TPOAYKTUBHON COLMANN3AUH U (POPMUPOBAHUS I'PAXKTAHCKON TTO3UITUH:

HaBbIKa CAMOCTOSITEJIBHOIO PELICHUs aKTyaJIbHbIX MCCIIE0BATEIbCKUX MM IMPAKTUYECKUX
3a1a4, BKIIIOYAIOMIETO B ce0s yMEHHE BHJIETh M aHAJIM3UPOBATH IMPOOJEMBI, HYXKIAIOIIMECsS B
pELIeHUH, YMEHHE JeTalbHO NMpopadaThiBaTh U PEAIN30BBIBATH CIIOCOOBI PAa0OTHl C HUMHU, YMEHHE
IUTAHUPOBATh COOCTBEHHYIO pabOTy M CaMOCTOSITEIbHO KOHTPOJIHMPOBATH CBOE MPOJBUKECHUE K
KellaeMoMy pe3yibTary;

HaBBIKA TEHEPUPOBAHUS U OQOPMIICHHSI COOCTBEHHBIX MAEH, 00JIeUeHHs UX B yIOOHYIO IS
pacrpocTpaHeHus Gopmy;

HaBBIKA YBOKUTEIHLHOTO OTHOILIEHHS K Yy>KUM B3TJIs1aM M UesIM, OpOPMIICHHBIM B paboTax
JpyTUX JIOAEH, IPYTUX aBTOPOB — BJIAJIEIIbIIEB HHTEIIIEKTYaIbHON COOCTBEHHOCTH;

HaBbIKa MyOJIMYHOTO BBICTYIJICHHUS Iepe] OOJNBIION ayAuTOpUEH, apryMEHTHpPOBAHUS W
OTCTalBaHUs CBOEW TOYKHU 3PEHUs, OTBETOB HAa BOIPOCHI CBEPCTHUKOB U B3POCIHBIX, YOEKACHUS
JIPYTUX B CBOEH MPaBOTE, IPOJBHKEHHS CBOMX UIEH;

HaBblka  pabOTBl €O  CHEUUAIN3UPOBAHHBIMH  KOMIIBIOTEPHBIMH  IPOTpamMMaMi,
1ab0paTOpPHBEIM 00OpYIOBaHUEM, TEXHUYCCKUMH YCTPOHWCTBAMH, OHMOIMOTEYHBIMU (OHIAMH W
UHBIMHU pECypcaMu, ¢ KOTOPBIMH MOKET OBbITh CBsI3aHa MPOEKTHO-UCCIIE0BATENIbCKAs AEATEIbHOCTh
IIKOJIbHUKA.

Kpome Toro, paboTa mKoJbHUKA HaJ| IPOEKTOM WIIM UCCIIeI0BaHUEM OyAeT CrlocOOCTBOBATh
Y Pa3BUTHIO €T0 aJIEKBaTHOM CaMOOILICHKH.

BapuanTsl peanuszanuu nporpaMMsl U GOpMbl IPOBEICHHS 3aHATUH.

JlaHHas IporpamMma paccurTaHa Ha paboTy co mKoidpHUKamu 9 kimaccos. Ilegarory Baxknee
aKLEHTUPOBATh CBOE BHHUMAHUE HE CTOJIBKO Ha KayecTBE pe3ysbTaTa MPOEKTa WU MCCIEeJOBaHuU,
CKOJIbBKO Ha TOM, YTOObI y4Yaluiics MOdy4all 3HAHHWA B TOM YMCIE M 4Yepe3 BbHIIOJHEHUE
IPAaKTUYECKOI0 3a/JaHus, JeJlal BHIBOJbBl U YMO3AK/IIOUEHHs] HA OCHOBAHUHU CBOET0 MCCJIEI0BAHUS,
YUMJICS CPaBHMBATh €T0 PEe3ylbTAaThl C TEOPETUYECKUM MATEpUATIOM U HCCIETOBAHUSIMH JPYTUX
MIKOJBHUKOB. TakuMm o00pa3oM, IIKOJBHUK OCBOUT OCHOBBI IPOEKTHO-HCCIIEI0BATEIbCKON
JESTEIbBHOCTH U MIPUOOPETET HABBIK KPUTUYECKOTO OTHOLIEHUS K MaTepuay.

IInanupyemsle pe3yJibTaThl Kypca

3aHATHS B paMKax MpOrpaMMbl HaIlpaBJIEHbl HA OOecreyeHue JOCTUKEHUS HIKOJIbHUKAMU
CJICAYIOUINX JINYHOCTHBIX, METANPEAMETHBIX U IPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

JInYHOCTHBIE pe3yabTaThI:

B cdepe rpaxaaHCKOro BOCHHMTAaHHUS: TOTOBHOCTb K KOHCTPYKTHBHOH COBMECTHOM
JESITEIbBHOCTH TPU BBIMOJIHEHUN UCCIIEOBAaHUM U MPOEKTOB, CTPEMJICHHE K B3aWMOIIOHUMAHUIO U
B3aMMOIIOMOLIH.

B cdepe mnarpuoTmueckoro BOCHUTAHHUS: OTHOLIEHHME K OHOJOTMM KaK K BayKHOU
COCTaBJIAIOLIEH KYJIbTYpbI, TOPAOCTh 3a BKJAJ POCCHUMCKHX U COBETCKMX YYEHBIX B pa3BUTHE
MHUPOBOI OMOJIOTMYECKON HAYKH.

B cdepe nyXxOBHO-HPaBCTBEHHOTO BOCIHUTAHUSA: TOTOBHOCTh OIICHMBAaTh IIOBEIEHUE U
MOCTYIKA C TO3UIMM HPABCTBEHHBIX HOPM U HOPM DSKOJOIMYECKOH KyJIbTYphl; MOHHMaHUE
3HaYMMOCTH HPABCTBEHHOI'O aCIEKTa JEATEIbHOCTU YeIOBeKa B MEUIIMHE U OMOJIOTHH.

B cdepe scretmyeckoro BOCHHMTAHUSA: MOHMMAaHHE pOJM OMOIOTMU B (OPMHUPOBAHUU
ACTETUYECKOH KyIbTYpbl JUUYHOCTH.

B cdepe dpusznueckoro Bocnutanus, GopMUPOBAHUS KYJIbTYPbI 310pOBbS M SMOIIMOHATIBHOTO
6J1aronoIy4us: OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 370POBBIO U YCTaHOBKA Ha 3JI0POBBI 00pa3
KU3HU (3710pOBOE MHTaHUE, COOJIIOJIEHUE TUTHEHWYECKUX TMPaBWI U HOPM, cOalaHCHPOBAHHBIN
PEeKUM 3aHATHH W OTIbIXA, peryjsipHas (u3nyeckas aKTUBHOCTB); OCO3HAHHE MOCIEACTBHHA WU
HENpUsTHE BPEIHBIX MPUBBIUEK (YMOTpeOIeHHE alKOroJis, HAPKOTUKOB, KYpeHHE) U UHBIX (opM
Bpena Uit (PU3MYECKOro M MCUXUYECKOTO 370POBBS; COOJIOJCHUE MpaBUil OE30MACHOCTH, B TOM
yyciae HaBbIKM O€30MaCHOrO IOBEAEHUS B TNPHUPOAHOW cpene; cHOPMUPOBAHHOCTh HABBIKA
pedexcun, ynpasieHue COOCTBEHHBIM SMOLIMOHATILHBIM COCTOSIHUEM.



B cdepe TpynoBoro BoCHHMTaHUS: aKTMBHOE ydaCTHE B PEIIEHMM IPAKTUYECKHUX 3az1ad (B
paMKax CeMbH, IIKOJIbI, TOPO/Ia, Kpasi) OMOJIOTHUECKON U SKOJIOrMYECKON HANPaBIEHHOCTH, HHTEPEC
K IPAaKTUYECKOMY U3yUEHHIO Po(eccHii, CBA3aHHBIX ¢ ONOIOTHEH.

B cdepe sxonornyeckoro BOCIUTAHUS: OpUEHTALIUS Ha TIPUMEHEHUE OMOIOTUYECKUX 3HAHUI
IPU PELICHUHU 33a]a4 B 00JaCTU OKpY’KaIOIIeH Cpe/ibl; 0CO3HAHHE SKOJIOTHYECKUX MPOoOIeM U ImyTeil
UX PpEUIeHMs; TOTOBHOCTh K YYacTHI0 B IIPAaKTHUYECKOH JAESITEIbHOCTH 3KOJIOTMYECKON
HaIPaBJIECHHOCTH.

B cdepe monnManus IEHHOCTH HAYYHOTO TIO3HAHUS: OPHEHTAIMS HAa COBPEMEHHYIO CUCTEMY
HayYYHbIX IPE/ICTaBIECHUI 00 OCHOBHBIX OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBS35X UeJIOBEKa
C IIPUPOJHON U COLIMATIBHOM CPENON;

IIOHMMaHHE poJin OUOJOrMYecCKOW HayKh B (POPMHUPOBAHMM HAYHYHOTO MHPOBO33PEHUS;
pa3sBUTHE HayyHOW JIOO03HATEIBHOCTH, WHTEpeca K OMOJIOTMYECKOH Hayke, HaBBIKOB
HCCJIE0BATEIBLCKOMN NEATEIbHOCTH.

B codepe amantanuum K HM3MEHSIOMUMCS YCIOBHSM COLMAIBHOW M TPHUPOTHOW CpEbI:
a/IeKBaTHAs OLICHKAa M3MEHSIOIINXCS YCIOBUM; MPUHATHE pelleHus (MHIUBUYyalIbHOE, B IPYIIE) B
U3MEHSIOMINXCS YCIOBUSAX HA OCHOBAaHUM aHAJM3a OMOJIOTMYECKON WH(pOpMAaluu; TIAHUPOBAHUE
JIecTBUI B HOBOM CUTyallMM HA OCHOBAaHUM 3HAHUI OMOJOrMYECKUX 3aKOHOMEPHOCTEH.

MertanpeamMeTHble pe3yabTaThl:

B cdepe onanenus yHuBepcalibHbIMU y4eOHBIMU IIO3HABATEIbHBIMU JICHCTBUSMMU

basoBble ornueckue AeUCTBUS:

BBISIBJIATh M XapaKTE€PU30BaTh CYILECTBEHHbIE MPU3HAKM OHOIOTMYECKUX OOBEKTOB
(s1ByIEHU);

yCTaHaBJIMBaTh CYLIECTBEHHBIH NpPU3HAK KiIacCU(UKaluu OHOIOTHYECKUX OOBEKTOB
(SIBIICHMIA, TIPOIIECCOB), OCHOBAHUS JIs 000OIICHUS M CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHATIN3A;

C y4éTOM MpPEUIOKEHHOW OMOJIOTMYECKOM 3a7aud  BBIIBIATH 3aKOHOMEPHOCTH U
IIPOTUBOPEYHS B pacCCMAaTPUBAEMBIX (paKTaxX M HaOMIOACHUSX; IpeJiaraTb KpUTEPUH J1JIs BBISBIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

BBISBJIATH J1eULNTH MH(OPMALUU, AAHHBIX, HEOOXOAUMBIX JUIsl PEIICHUs IOCTAaBJIEHHOU
3a/1a4u;

BBISIBJISTh MPUUMHHO-CJIEICTBEHHBIE CBSI3M MPU M3YyYEHUM OHOJIOTMYECKHX SIBICHUN U
IIPOLIECCOB; J€JIaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTHBHBIX U MHIYKTHUBHBIX YMO3aKIHOUYCHHH,
YMO3aKI4YEeHUH 10 aHaJIOTuH, (GOPMYIHPOBATH TUIIOTE3BI O B3aUMOCBSI3AX;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHus: yueOHoM Ouojornueckoi 3a1aun (CpaBHUBATh
HECKOJIbKO BapHaHTOB pELIEHMs], BbIOMpaTh HanOojee MOAXOAAIUN C y4ETOM CaMOCTOSITENIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

basoBble nccnenoBareabCcKue AeUCTBUS:

UCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATEIbCKUII HHCTPYMEHT IIO3HAHMUS,

(dbopMynHupoBaTh BOIPOCHI, (DPUKCHUPYIOUIME pa3pblB MEXAY pPEAJbHBIM U IKEJIaTeIbHBIM
COCTOSIHUEM CHUTYalluHu, 00BEKTa, U CAMOCTOSITEIHHO YCTaHABIUBATh HCKOMOE U JJAHHOE;

(dbopMHpOBaTh TUNOTE3Y 00 UCTUHHOCTU COOCTBEHHBIX CY)KJIEHUH, apryMEHTHPOBATH CBOIO
MO3ULUI0, MHEHHUE;

MPOBOAUTH IO CaMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHy HaOJOJIEHUE, HEeCIOXKHBIN
OMOJIOTUYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIEA0BAaHHE IO YCTAHOBJIEHUIO OCOOEHHOCTEH
Ouonoruueckoro o0beKTa (mpoiecca) U3y4eHus,

NPUYMHHO-CJIEJICTBEHHBIX CBsI3€H M 3aBUCUMOCTEH OMOJIOrMYECKHX 0OBEKTOB MEXKIY COO0ii;

OLICHMBAaTh Ha MPUMEHMMOCTh U JIOCTOBEPHOCTh HH(POpPMAIUIO, IMOIYYEHHYIO B XOJ€
HaOJIOICHUS U SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHUS W BBIBOJBI IO Pe3yJibTaTaM IPOBEAEHHOIO
HaOJIOCHUS, SKCIEPUMEHTa, BIAJAECTh HHCTPYMEHTAMH OIICHKH JOCTOBEPHOCTH MOJYYEHHBIX
BBIBOJIOB M 000OOIIEHNI;



IIPOrHO3UPOBATh BO3MOXKHOE JajlbHENIIee pa3BUTHE OWOJOTMYECKUX IPOLECCOB MU HX
MOCJIECTBHSI B AaHAJIOTUYHBIX WIIM CXOJHBIX CHUTYallUsX, a TAKXKE BBIIBUTATh MPEIIOI0KEHUS 00 X
Pa3sBUTHU B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

PaGora c nuadopmarnmeii:

IPUMEHATh PA3JIMYHbIE METOAbI, MHCTPYMEHTBHl M 3alpochl P IOUCKE M 0TOOpe
Ouonornyeckoil MHGOPMAMK WM JAHHBIX U3 UCTOYHHUKOB C YYETOM MPEUIOKEHHOW Yy4eOHOM
OuosIornYecKon 3a1a4u;

BBIOMpPATh, AHAIM3MPOBATH, CHUCTEMATU3UPOBATh WM HHTEPIPETHPOBATH OHUOIOTUYECKYIO
MH(OPMALINIO PA3INYHBIX BUI0B U (OPM IpEACTaBICHUS;

HAXOJUTh CXOJHBIE apTyMEHTh (NMOATBEPKIAIONIME WM ONpPOBEPralolIue OJHY U Ty JKe
UJIEI0, BEPCUIO) B PA3INYHBIX HHPOPMALMOHHBIX HICTOUHUKAX;

CaMOCTOSITENIHO BBIOMpAaTh ONTHUMAJIbHYIO (OpMy TpeAcTaBiIeHUs HHOOpPMAIMH |
WITIOCTPUPOBATh PeLIaeMble 33a4ll HECIOKHBIMU CXEMaMH, JuarpaMMaMu, HHOU rpadukoi u ux
KOMOUHAIIASIMHU;

OLIEHUBATh HAAEKHOCTh OMOJOrMYECKOW HHGOPMALUU MO KPUTEPUSM, MPEATIOKEHHBIM
yUuTeIeM Uil c(hOpMyITUPOBAHHBIM CaMOCTOSTEIBHO;

3allOMMHATh U CUCTEMaTU3UPOBATh OMOJIOTMYECKYI0 HH(POPMALUIO.

B cdepe oBmamenuss yHHBEpCATbHBIMH YUEOHBIMH KOMMYHHMKATHBHBIMU JEHCTBUSIMHU
Obwuenue:

BOCIIPUHUMATh ¥ (POPMYJIMPOBATh CY)KIIECHHSI, BBIPAXKAaTh MO B MPOLIECCE BHIMOIHEHUS
PAaKTUYECKUX U JTa00OpaTOPHBIX padoT;

BBIpa)kaTh ce0s1 (CBOIO TOUKY 3PEHHsI) B YCTHBIX M MMChbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJibHbIE CPEACTBA OOIIEHNUS, IOHUMATh 3HAYEHUE COLIMATIbHBIX 3HAKOB,
3HAaTh M PACHO3HABATH TMPEANOCHUIKH KOH(DIUKTHBIX CHUTYyallMid M CMATYaTh KOH(JIMKTHI, BECTH
HIEPEroBOPHI;

MMOHUMaTh HAMEPEHHS JIPYTHX, NPOSBIATH YBAKUTEIBHOE OTHOLICHHWE K COOECEIHHKY M B
KOPPEeKTHOH (popme hopMyIHpOBaTh CBOU BO3PAKEHHUS;

B XOJ€ Juajora W/WIM JUCKYCCHUHM 3aJaBaThb BOIPOCHl 10 CYIIECTBY OOCYKIaeMoi
OMOJIOTMYECKON TeMbl U BBICKa3bIBATh WJIEH, HAIlCJIEHHBbIE HA pelIeHHe OMOJIOrMyeckod 3agadu u
nojJepkaHue 0JaroXeaaTeIbHOCTH OOIEHUS;

COIOCTABIIATh CBOM CYXJIEHUS C CYXIECHUSIMH JPYIMX YYaCTHUKOB JUajiora, OOHapyXHBaTh
pa3Mums U CXO/CTBO MO3UIIHIA;

nyOIMYHO  MPEACTaBIATh  PE3yJbTaThl  BBIOJHEHHOTO  OMOJOIMYECKOro  OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBaHMSI, IPOEKTA);

CaMOCTOSITENIHO BBIOMpaTh (opMaT BBICTYIJIEHHS C YYETOM 3a7ay Ipe3eHTaluu |
0COOEHHOCTEH ayUTOPHH U B COOTBETCTBHUU C HUM COCTABIISITh YCTHBIE M MMHCHMEHHBIE TEKCTHI C
UCIOJIb30BaHUEM WILTIOCTPATUBHBIX MaTepHAaJIOB.

CoBMecTHas IESITEIbHOCTD (COTPYAHUYECTBO):

MOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIMBHIYaJbHON pabOThl MpHU
pelIeHnN KOHKPETHOM OMOnorudeckoi mnpoOsiaembl, 000CHOBBIBAaTH HEOOXOAUMOCTh MPUMEHEHHUS
IPYNIOBBIX (GOPM B3aUMOJICHCTBHS MIPU PELICHUN TTOCTaBIEHHON yueOHOM 3a1auu;

MPUHUMATh IIe7Thb COBMECTHOH JEATENbHOCTH, KOJUICKTHBHO CTPOHTH IEHCTBHSA MO €&
JOCTIDKEHUIO: PACIPEIeNsATh POJIH, I0TOBapUBATHCS, 00CYKIAaTh MPOLIECC U Pe3yIbTaT COBMECTHOM
paboThI;

yMeTh 00001aTh MHEHHS HECKOJIbKHX JIIOJIel, MNPOSBIATh TOTOBHOCTh PYKOBOJIMTH,
BBITTOJTHATH TIOPYYEHUS, TOTIHHSITHCS;

IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pPabOThl, OMpEAESATh CBOIO poiib (C y4éTom
NPEINOYTEHUI 1 BOZMOYKHOCTEH BCEX YYaCTHHUKOB B3aMMOICUCTBUS), PACIIPEICIISATE 3aJa9l MEXKIY
YJIeHaMHd KOMaH[Ibl, Y4acTBOBaTh B IPYNIOBBIX (popmax paboTsl (00CykaeHNs, OOMEH MHEHHSIMH,
MO3rOBBI€ IITYPMBI U UHBIE);

BBINIOJIHATh CBOIO YacThb PadOThl, JOCTHraTh KA4YeCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIlpaBJICHUIO U KOOPAMHUPOBATh CBOU JICHCTBUS C IPYTMMHU YJI€HAMU KOMaH/[Ibl;



OLIEHUBAaTh KauyeCTBO CBOErO BKJIaZAa B OOLIMI MPOXYKT MO KPUTEPHSM, CaMOCTOSATENIBHO
c(OpMyIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS; CPAaBHUBATh PE3YJIbTAThl C UCXOAHOM 3a1aueit
U BKJIaJl K&KJ0T'0 Y4JeHa KOMaH/bl B JOCTHKEHHE PE3yJIbTaTOB, Pa3eiiiTh Chepy OTBETCTBEHHOCTH
U TIPOSIBIISITH TOTOBHOCTH K IPEIOCTABICHUIO 0TYETA TIepe/1 TPYIIIOii;

OBJIa/IETh CUCTEMOM YHUBEpCAIbHbIX KOMMYHHUKATUBHBIX JAEUCTBUI, KOTOpas oOecreunBaeT
c(OPMHPOBAHHOCTH COLMANIBHBIX HABBIKOB U AMOIIMOHAIILHOTO MHTEJUIEKTA IIKOJIbHUKOB.

B cdepe oBrnaseHus yHHBEpPCAJbHBIMHU YUYEOHBIMM PETYJIATUBHBIMU  JEHCTBUSAMU:
Camoopranuszanus:

BBISIBJIATh NPOOJIEMBI ISl PELICHHUS B JKU3HEHHBIX U YUYEOHBIX CUTYyallUsX, HCIIOJIb3YS
OMOJIOTMYCCKHE 3HAHHUS;

OPHEHTUPOBATHCS B PA3IMUHBIX OJIX0AAX IPUHATHUS pelieHUH (MHIUBUYaIbHOE, IPUHATHE
pelleHus B IpyMIIe, IPUHITHE PELLICHUI TPYyION);

CaMOCTOSITEJILHO COCTAaBJIATh AJITOPUTM PELIeHU 3a7auil (WIM €ro 4acTh), BBIOMPATh CI10CO0
pemeHust y4eOHOH OHONOTHYECKON 3amaud C y4€TOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh MpearacMble BAPUAHThl PELLICHUH;

COCTABIIAATh IUTAH JEHCTBHU (TUTaH peanu3allid HAMEYEHHOTO alropuTMa pELICHUs),
KOPPEKTHPOBATH MPEATI0KEHHBIH aITOPUTM C YUETOM TOJYyUEHHsI HOBBIX OMOJIOTUYECKUX 3HAHUH 00
U3y4aeMOM OMOJIOTHYECKOM OOBEKTE;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlEeHUE.

CamMoxoHTpoJIb (peduexcus):

BJIaJIETh CIIOCOOAMHU CAaMOKOHTPOJISI, CAMOMOTHUBAIIMH U peIIeKCUH;

JaBaTh aJICKBaTHYIO OIICHKY CUTYaIlMH U MpeajiaraTh IiaH e€ n3MEeHEHHS,

YUUTBIBATh KOHTEKCT U MPEABUJECTh TPYIHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh [P PELICHUU
y4eOHOM OMOJIOTUIECKON 3a/1aud, aJalTHPOBATh PEIICHUE K MEHSIOIIUMCS 00CTOSTEIILCTBAM;

OOBSICHATh MPUUYUHBI JOCTHXKEHHs (HEIOCTH)KEHUs) pe3yJIbTaToB JEsTEeIbHOCTH, JaBaThb
OLIEHKY NMPHOOPETEHHOMY OITBITY, YMETh HAXOIUTh MO3UTUBHOE B IPOU3OIIEIIICH CUTYaIHH;

BHOCHUTh KOPPEKTHUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBIIMXCS
CHUTYAIHii, yCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LENU U YCIOBUSM.

OMOUMOHATBHBIN HHTEIIIEKT:

pas3nuyarth, Ha3bIBaTh U YNPABIIATH COOCTBEHHBIMHU SMOLIUSAMHU U SMOLUSAMH IPYTHUX;

BBISIBIISITh M @aHAIM3UPOBAThH MPUYHUHBI YMOITH;

CTaBUTH ce0s1 Ha MECTO JIPYrOro 4eloBeKa, IOHMMAaTh MOTHUBBI 1 HAMEPEHUS JIPyToro;

peryaupoBath crioco0 BEIPaKEHHS SMOLIUH.

[Tpunstue ceds u APyrux;

OCO3HAaHHO OTHOCHUTHCS K APYTOMY UYEIIOBEKY, €r0 MHEHUIO;

MIPU3HABATH CBOE MPaBO Ha OMIMOKY U TaKoe ke MPaBo JIPyroro;

OTKPBITOCTh ce0€ U APYTUM;

0CO3HaBaTh HEBO3MOXXHOCTbh KOHTPOJIUPOBATh BCE BOKPYT;

OBIIQJIETh CHUCTEMOH YHHBEpPCAIBHBIX YUYEOHBIX PpETrYyJIATUBHBIX JI€HCTBHH, KOTOpas
oOecrieunBaeT (POPMUPOBAHHUE CMBICIIOBBIX YCTAaHOBOK JIMUHOCTH (BHYTPEHHSISI MO3UIMS TMYHOCTH ),
U OKA3HEHHBIX HABBIKOB JIMYHOCTH (yTpaBlieHUS CO0O0H, CaMOIMCIUIUINHBL, YCTOWYHBOTO
TOBE/ICHUS ).

IIpenmeTHbIe pe3yabTaThl

B no3naBarenbHOM (MHTEIEKTYaIbHOI) cdepe:

MpHOOPETEHNE OMBITA UCIIONB30BaHUS METOIOB OMOJIIOTUYECKON HAYKH C IENBI0 W3YyYeHUS
OMONIOrNYeCKUX 00BEKTOB, SIBJICHUI U IPOIIECCOB: HAOII0IEHUE, ONTMCAHNE, IPOBEICHIE HECTIOXKHBIX
OHMOJIOTUYECKHX OMNBITOB W JKCIIEPHMEHTOB, B TOM YHCIIE C HCIOJIB30BAHUEM aHAJIOTOBBIX W
U(PPOBBIX OMOJIOTMYECKUX IPUOOPOB M UHCTPYMEHTOB;

(GbopMHpOBaHHE YMEHHUsS] MHTETPUPOBATH OMOJIOTMYECKHE 3HAHMS CO 3HAHUSAMM M3 JPYTUX
y4eOHBIX IpeAMETOB ((PU3HUKU, XUMHUH, TeoTrpaguu, HICTOPUH, OOLIECTBO3HAHMS U T. 11.);



(dbopMUpoBaHHE YMEHUN pemaTh yueOHbIe 3aaud OMOJOTHYECKOTO COJIEPKaHusl, BBISBISATh
IPUYMHHO-CJIEICTBEHHBIE CBSA3H, IIPOBOJAUTH KAaUECTBEHHBIE M KOJUYECTBEHHBIE PacueThl, AENaTh
BBIBOJIbl HA OCHOBaHUU MOJIYYEHHBIX PE3YJIbTATOB;

¢dbopmMHUpoBaHHE yMEHHUS IUIAHUPOBATh Y4eOHOE HCCIENOBAHUWE WM MPOEKTHYIO paboTy ¢
y4eTOM [IOCTaBJIEHHON uenu: (opmynaupoBaTh mnpoOjeMy, TUIOTe3y M CTaBUTh 3ajauu
UCCIIEIOBaHMS, BRIOMPATh aJJIeKBATHO MIOCTABICHHOM LIE€IM METO/bI, JIeNIaTh BBIBOJBI 110 pe3yJIbTaTaM
WCCJIEI0BAHMS I MIPOEKTHOM AESTENbHOCTH;

dbopMupoBaHHE WHTEpeca K YIUIYOJIIGHHIO OHOJOTHYECKMX 3HaHWUU (mpeanpodriibHas
MOJMOTOBKA U MpOoQecCHOHaNbHAsE OPUEHTAIs) U BIOOpY OMOJIOTHH Kak MPO(UIBLHOrO MpeaMeTa
Ha CTYNEHH CpeIHEero MOJHOro obpasoBaHus i Oyayuied mpodeccHoHaNbHOM NeATeNbHOCTH, B
o0nacTu GMOJIOTHH, METUIIUHBI, YKOJIOTHUH, TICUXOJIOTUH, BETEPUHAPHH, CEIbCKOTO XO35HCTBA;

BJIaJICHHME HaBBIKAMH paboThl ¢ uH(pOpMaIMel eCTeCTBEHHO-HAYYHOTO COJCpPKaHMUSA,
MpeJICTaBICHHON B pa3Hoil popme (B BUE TEKCTa, TAOIUYHBIX TAHHBIX, CXeM, T'paUKOB, IUArPaAMM,
MoJienel, n300pakeHuil ), KpUTHIECKOTO aHAIN3a HH(POPMAIIMK U OL[CHKH €€ JIOCTOBEPHOCTH;

yYMEHHE UHTETPUPOBATh OUOIOTHUECKHUE 3HAHUSI CO 3HAHUSIMH JAPYTUX YYEOHBIX MPEAMETOB;
WHTEPEC K yIrIIyOJICHUIO OMOJIOTHYECKUX 3HAHUN U BHIOOPY OMOJIOTHH KakK MpO(UILHOTO MpeaMeTa
Ha YpPOBHE cpeaHero obmiero oOpa3oBaHus s Oyaymield npodecCHOHANBLHOM NEesSTENIbHOCTH B
o0nactTu OWOJIOTMH, MEAMLMHBI, 3KOJOTUH, BETEPUHAPUU, CEJIBCKOTO XO35AHCTBA, MHILEBON
IIPOMBILUIEHHOCTH, TICUXOJIOTUMM, HCKYCCTBa, CIOpPTa - HMETh YETKHE MPEJICTaBICHUS O
MaTEepHATUCTUYECKON CYIIHOCTH T€HOMOB JKUBBIX OPTaHU3MOB U PETYIISIIUIO UX PaOOTHI;

MMOHMMAaHUE MOJIEKYJSIPHBIX MEXaHHW3MOB peaju3alliid HacleACTBEHHONH HH(pOpMAIUH U
yMEHHE CBOOOJHO OIEpUPOBAaTh OCHOBHBIMH TIOHSATHSIMH MOJICKYJISIpDHOW OHOJOTHMH H €€
COBPEMEHHBIX HaIlPaBJIECHUN —TE€HOMUKU, METar€HOMUKHU, TPOTEOMUKH;

3HAHWE OCHOBHBIX 3a00JIEBaHMN 4YEJIOBEKAa, MEXaHM3MOB HX pa3BUTUA, CHOcCO0axX HUX
JMAarHOCTHUKY U JICUEHUS;

(¢bopMHpOBaHME yMEHHUS HUCIOJIb30BaTh MOHATUWHBIN amnmapaT ¥ CHUMBOJUYECKHH S3bIK
TeHETUKHU, TPaMOTHOE TPUMEHEHNE HayYHBIX TEPMUHOB, IOHATHH, TEOPHil, 3aKOHOB AJ1s1 00BSICHEHUS
HaOJI0/JTaeMbIX OHMOJOTUYECKMX OOBEKTOB, SIBJICHUW M TMPOIECCOB, IMO3BOJISIIOMIMX 3aJI0KUTh
(byHIaMEHT Hay4HOTO MUPOBO33PEHUS.

B nenHoctHO-0OpueHTaIIMOHHOM cdepe:

3HaHUe, YTO NPUMEHEHHE COBPEMEHHBIX TEXHOJOIMH MOJIEKYJIIPHOI OHMOJIOTHH MO3BOJIAET
YCHEIIHO peliaTh Takue 31000HEBHBIE MPOOJIEMBI, KaK OXpaHa OKPY’Kalollel cpesibl, COXpaHEHHE
310pOBbs YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJIIEHHE DKOCUCTEM.

COJEPKAHMUE kypca

Kypc BHEypouHOU IeATENbHOCTH «MOJEKYISIpHBIE OCHOBBI CEJIEKIIMM» PACCUMTAH Ha 98
4yacoB JuIs ydamuxcs 9 kiacca.

1. Monekyasipaas 6uoJiorus. (20 yacoB)

OcCHOBHBIE BE€XH Pa3BUTHS MOJICKYJISIPHOW OMOJIOTHH.

HyxneunoBble kucinotel. OcCHOBHBIE NpUHIMNBI cTpoeHus. [IpakTuueckas paboTa
«Brigenenne JIHK u3 Ganana». [Ipaktuueckas padora «Mogens [IHK-opurammy. [paktuueckas
pabora «Ormpenenenune kadectBa mnpenapatoB [IHK c momompio crnektpodoromerpun» (mpu
HaJIUYUH 000pYIOBaHU).

Matpuunsle cuHTE3Bl. Pennukanius — 0cHOBa KJIIETOUYHOTO JeeHus. [ [puHIune! pernakanuu.
[Ipaktuueckas pabora «PemmkatuBHas mammuHa (Mrpa-geMoHcTpanms)». [IpakTudeckas pabora
«ITHP (Moznens ammundukanus Ha Gymare)».

Mytanuu. Yro BeI3biBaeT usmeHenus B crpoennu JJHK. [Tpunnuner penapanuu.

Tpanckpunuus. [Ipaktndeckas padora «Cuiaa mpoMoTopay.

I'enernueckuit xon. Ilpaktuueckas pabora «PemieHue 3agady Ha TEHETHYECKUH KOI»
Tpancnsus. [Ipaktuueckas padota «DoaauHT OCIKOBY.

Opranusanus resoma BUupycoB [IpoTUBOBUpPYCHBIE CpeICTBA, MEXaHU3MBbI UX JEHCTBHUSA.

Opranusanusi reHoma Oaktepuil AHTHOaKTepuanbHble mNpemnaparbl. VcciemoBarenbckas
pabora «PacrpocTpaneHrne aHTHOMOTHUKOPE3UCTEHTHBIX OaKTepUii»



Opranmsanus reHoma dykapuot ['eHoMHoe penaktupoBanue. [Ipaktuueckas pabora «Pabora
B COBPEMEHHBIX T€HEeTHUECKUX 0a3ax naHHbIX. [IpoBenenue In silico ananusa nocienoBarenbHOCTEH
TEHOBY.

2. MoJsekyJisipHbIe OCHOBBI reHeTHKH (20 yacoB)

IIpenmer reneruku. KpaTkas HCTOpHUS pa3BUTHS NPEACTABICHUSA O HACIEICTBEHHOCTH.

Ot rena k nIpu3HaKy: Kak packpacuTb KoTa. YTo Takoe npusHak? IIyTe OT rena 1o npusHaka.
Myrtanuu. Amnenu. ['eTepo3urorsl 1 roMo3UroTsl. JJoMMHaHTHEIE U peneccuBHbIe auieny. PoieBas
urpa «Amrenu». MccrienoBarensckuii mpoekT MyTareHHbIe (JaKTOPEHI.

I'eHbl cTposaT opranusM. BkiroueHue u BbIKIOUeHHE Oosblioro Habopa reHoB. Kak kieTku
MOHUMAIOT, KaKue TeHbI I0JDKHBI paboTaTh. Ponesas urpa «Cyab0a kieTku». [ eHbI-11epeKIoyaTey.
ITpakTueckoe 3aganue « AITOPUTMBI JUIsl KIIETOK.

JlckpeTHOE Haciel0BaHUE IPU3HAKOB. 3aKOHbI MeHiems: O1H I'eH - OJuH npu3Hak. Cxema
CKpeLMBaHMsA. 3aKOH €JUHO0Opa3us TuOpua0oB IepBOro mnokoseHus. llpakrtudeckoe 3amaHue
«EnuHo00pasue nepBoro noKoJICHUs». 3aKOH pacIlenieHUs

IIpU3HaKa BO BTOpoM nokojeHuu. lIpakrnueckoe 3amanue «PaciienieHue BO BTOPOM
nokosieHun». Mccienoparenbckuil mpoekT «3akoHbl . MeHaens B 3KCIEPUMEHTE.

3akoHbl MeHiens1: HECKOJIbKO T€HOB - HECKOJIBKO NMPU3HAKOB. JJurnbpuaHoe ckperyBaHue.
He3zaBucumoe pacxoxxaenue xpomocoM. Ilpaktuueckoe 3aganue «Pemerka [lenneray. CuemnnieHHoe
HacCJIEJOBAHHUE.

B3aumopeiictBue reHOB.  AJuienbHOE M HeauienbHOoe.  [IpakTudeckoe — 3aHsATHE
«B3aumogelicTBus reHoB (MOAETUPOBAHUE CUHTE3a U TPAHCIIOPTA MUI'MEHTA B KIIETKY)»

Omnpenenenne mona. IlomoBeie xpomocombl. Camipel W caMmku. BnusHue (akTopos
OKpyXarollel cpeabl. XpoMOCOMHOe ompezeneHue mnosa. IlonoBeie xpomocomsl. IIpakTuueckoe
3ananue «HacnenoBanue, cremieHHoe ¢ nosnom». [IpoOiema 1onoaHUTENBHON X-XpOMOCOMBI Y
JKEHIIMH. Tpex1BETHbIE KOIIKH.

3. MoJjekyJisipHbIe OCHOBBI cejieKInH (28 yacoB)

I'ens! B nonymanusx: Benukoe pasHosecue. [lomymsanusa. YacToThl BCTpE4aeMOCTH NPU3HAKa
u ajutensi. YpaBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3amanne «4acToTsl ajuieneid, TeHOTUIIOB U
¢denotunony. MccrnenoBaTenbCKkuil MPOEKT «AHAIN3 T'€HETHUECKOW CTPYKTYphl MOMYJSALUM (Ha
OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Tonmynauum MEHSIOTCS: YUCIEHHOCTh, MUTpalus M BbIOOp cympyra. PakTopsl, KOTOpbIE
BBIBOJIAT MOMYJISIIMIO U3 paBHOBecHsi Xapau-BaitnOepra. Uucnennocts nonymsuuu. Ponesast urpa
«9ddext ocHoBarens». PoneBas urpa «3ddext OyTbuUIOUHOro ropislimkay. Jlpeid reHos.
Mytanuu. Hecnyualinoe ckpemmBanue. M3onsanus.

[Tonmynsauuy MEHSIOTCA: €CTECTBEHHBIN 0TOOp. MexaHu3M JeicTBUS eCTeCTBEHHOro 0TOOopa.
Jewxymmit or6op. Ponesas urpa «EctecTBeHHBIN 0TOODY.

MoudukanonHas H3MeHYUBOCTb. CTaTHCTHUECKHE OCOOEHHOCTH MOJU(PHUKAIIMOHHON
u3MeHunBocTu. HccnenoBatenbckue paboTel «MonaudukanuoHHas HW3MEHYHMBOCTh pPAacTEHU B
IpeJienax Ballero MecTa XUTEIbCTBAY.

HacnenoBanme konuuecTBEeHHBIX Mpu3HaKkoB. KomuuecTBeHHble mnpusHaku. CpenoBas
U3MEHYMBOCTh Mpu3Haka. Koagduuuent nacnenxyemoctu nmpusHaka. Oteet Ha oTO0p. Ilonck renos
KOJIMYECTBEHHBIX NMpHU3HAKoB. ONMHOHYKIEOTHAHbIE BapuaHThl reHoB. JIHK-uurm. [lonHOreHOMHBIM
aHAJIN3 acCOLUALIH.

«Owmpb» Hast reHOMOM. [locTtrenomMHas spa. O6parHas reHeTHka. « OMUKCHBIE) UCCIIEI0BaHUS.
[Tpoteom, metabonom. IlpakTudeckoe 3a1anue « ArpOHOMBD.

JloMecTuKalus U [eHTPbl FTEHETHUECKOro pazHooOpa3us. [loucku pacTeHnit ¢ «XOpOLUIUMI»
NpU3HAKaMu JUId denoBeka. LleHTprl reHeTnyeckoro paznooodpasus. Hukonait MiBanosny BaBuiios.
Cenekmusi. KomOunanmonnas wu rtulpuaHas cenekinusa. [ereposuc. I[lpakTtuyeckoe 3amaHue
«I"'oMosornueckue psiibl HACJIEICTBEHHOW U3MEHUUBOCTIY.

CoxpaHUTh U U3Y4UTh F€HBI, YTOOBI MEHATH Oyayiuee. Kak npaBuiIbHO XpaHUTh



T'CHBI.

Komnexknuu

TCHETUYCCKUX

pecypcoB

pacTeHui.

[IpakTukym

w/nnun

WCCJICIOBATEIILCKUN MPOCKT «MeToabl KyJIbTHBUPOBAHUS N Vitro JUIsi COXpPaHEHUsS T€HETHYECKHUX
pPECypCcoOB paCTEHUM U 1JI1 YCKOPEHHOM CEEKIIUN.
['eneTnueckure neHTphI B Halel cTpane. ['1e 3aHUMaroTCsl FEHETUKOM U TEHOMUKOM JIJISL HY KT

CEILCKOT'0 XO035ICTBA.

TEMATHYECKOE IINIAHUPOBAHHUE

OCHOBBI TCHETUKH

(20 1)

Pa3BUTHUS MIPEICTABICHUS
0 HACJIEICTBEHHOCTH.

OT rena K nNpu3HaKy: Kak
packpacutb Korta. Yro
takoe npusHak? IlyTs oT
reHa /10  IpU3Haka.

MyTtareHHsie (aKTOpBHI.

PoneBass wurpa  «Cynnba
KJICTKI. I'eanI-
MEePEKITI0YaTENH.

[IpakTrueckoe 3aJaHue

((AJ'IFOpI/ITMI)I JJIT KIICTOK».

Tembl OcHoBHoe cogep:kanue | /leATeJbHOCTD Koua-Bo
IIKO0JbHUKOB 4acoB
Temal. OcHoBHBIE Bexu | [IpakTrueckas pabora | 20
MonekynspHas pa3BUTHUSL MOJIEKYJIsipHOH | «Bhiaenenue JHK u3
ouomnorus (20 9) Ouosorum. OaHaHay.
HyxnennoBbie kucnotsl. | [Tpaktuueckas pabora
OcunoBuble  npuniunsl | «Mogens  JIHK-opurammy.
ctpoeHus. Marpuunsle | [IpakTuueckas pabota
cuHTe3bl. Perummkanus — | «Onpenenenue KayecTBa
OCHOBa KJIETOYHOTO | IpenapaToB JHK c
JIeTICHUSL. [IpuHIHUIIBI | TOMOIIIBIO
peruukanuu. MyTanuu. | ciektpodoToMeTpun»  (Tpu
Uro BBI3BIBACT | HATMIMH 0OOPYIOBAHHS).
n3MeHeHuss B cTpoeHud | [Ipaktuueckas pabota
JIHK. [Tpunnune! | «PerukaruBHast MallllnHa
penapanuu. (urpa-aeMoHCTpAaLIHs )».
Tpanckpunuus. [TpakTuaeckast pabora «I1L[P
I'eneTnueckuit Kof. | (Momens aMmmauduKanus Ha
Opranuzanus reHoma | Oymare).
BHPYCOB [TpakTuueckas pabota «Cuna
[IpoTuBOBUpYCHBIE [IPOMOTOPA».
cpencTBa, MexaHu3Mel ux | [Ipaktuueckas pabota
JIIEUCTBUSL. «Penrenne 3a71a4 Ha
Opranuzanus r€HOMa | TeHETUYECKUI KOZ.
OaxTepuit Tpancianus».
AHTHOaKTEpUATHHBIC [IpakTuueckas pabota
Ipenaparsl. «DoNIUHT OENKOBY.
Opranuzanus reroMa | UccnenoBatensckas paboTa
3yKapuoT I'enomHuoe | «PacnpocTpanenue
penaKTHpOBaHUE. AHTUOMOTUKOPE3UCTEHTHBIX
OakTepHii».
[TpakTrueckas pabora
«Pabota B  OBpPEMEHHBIX
TeHETHIECKUX Oazax
nanHblX. [Iposenenue In
silico aHanu3a
MOCJIE0BATENBHOCTEN
T€HOBY.
Tema2. [Mpenmer reHetuku. | PoneBas wrpa «Amremmy. | 20
MonekynsipHbie Kparkas ucropust | McciaenoBarenbckuii MpOEKT




MyTtauuu. Annenu.
I'eTepo3urotsl u
TOMO3UTOTHI.

JloMuHaHTHBIE u

pelecCUBHbBIC aJIEIH.
I'eHbl CTpOSAT OpraHusM.
Bxirouenue u
BBIKJTIIOYEHHE OO0JIBIIOTO
Habopa reHoB.  Kak
KJIETKU IOHUMAIOT, KaKHe
TEHBI JIOJKHBI padoTaTh.
JuckpeTHoe
HacJe10BaHUE
MIPU3HAKOB.
Mengens:

3aKOHBI
OJIMH T€H -
onuH mnpu3Hak. Cxema
CKpEILIMBaHHUS. 3akoH
eanHooOpa3us rudpuaoB
MIepPBOTO MTOKOJICHUS.
3akoH pacuieTuIeHHs
MpU3HAKa BO BTOPOM
MTOKOJICHUH.
3aKOHBI Menpens:
HECKOJIbKO  TE€HOB -
HECKOJIbKO  TPU3HAKOB.
Jurubpunxoe
CKpElIMBaHuUE.
HeszaBucumoe
PacxoKJIEHUE XPOMOCOM.
CueruieHHOE
HacjeA0BaHUE.
BzaumopeiictBue TEHOB.
AnnenbHOE u
HeaJUIeNIbHOE.
Onpenenenue nosa.
[TonoBele  XPOMOCOMBI.
CaMIisl u CaMKH.
Bnusiaue dbakTopoB
OKpYKaroleun Cpenbl.
XpomMocoMHOE
onpeeraeHue nosna.
[TonoBele  XPOMOCOMBI.
[Tpobnema
JOIIOJTHUTEILHOU X-
XPOMOCOMBI Y KEHIIIMH.
Tpex1BEeTHbIE KOIIKH.

IIpakTueckoe 3a7aHue
«Enunoobpazue IIEPBOTO
ITOKOJICHUS».

ITpakTueckoe 3aJaHue

«PacieryieHue BO BTOPOM
MMOKOJICHHUM.
HccenenoBaTennbCKuil  MPOEKT
«3akonpl I. Mennens B
AKCIIEPUMEHTEM.
[IpakTuueckoe 3aJlaHue
«Pemerka Ilenneray.
[IpakTuueckoe 3aJlaHue
«Hacnenosanme,
CICIUICHHOE C IOJIOM).
IIpakTueckoe 3aHATHE
«BzaumopeiicTBus TeHOB
(MOzeTMpOBaHUE CHUHTE3a H
TpaHCIIOpTa TUTMEHTa B
KIIETKY )».

Tema3.
MonexkynspHbie
OCHOBBI cenekiuu (28

4)

I'enpl B momyssALMsX:
BEJINKOE paBHOBECHE.
IMonmymauusa.  YactoTsl
BCTPEYAEMOCTHU
IIpU3HAKA H
YpaBHeHue

ajuIens.
Xapau-

[IpakTuueckoe 3aJlaHue
«YacToTnl aJIenei,
TCHOTUIIOB U (PEHOTHIIOBY.
UccnenoBarenbCkuii MpOEKT
«AHanms T€HETHYSCKOMN
CTPYKTYpHl TomyJjisiiuu  (Ha

28
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Baiin6epra. Ilomymnsmuun
MEHSIFOTCS: YHCICHHOCTD,
MUTpaldss W BBIOOD

cynpyra. ®DakTopsl,
KOTOpbIE BBIBOJISIT
MONYJIALINIO u3
paBHOBECHs
Xapau-BaiinGepra.
YHucneHHOCTh

MOy JIALINH. Ponesas
urpa «OPdext
OCHOBATEJISD». Hpeiid
TEHOB. MyTtauuu.
Hecnyuaiinoe
CKpEIlMBAaHHUE.
N3omanus.

[TonynsAuuu ~ MeHSAOTCA:
€CTECTBEHHBIN ot0op.
MexaHusm JIEHCTBUS
€CTECTBEHHOI0  0TOOpA.
JBroKkymuii oToop.
MonudukarmonHas
H3MEHYHUBOCTb.
CraTtucTHYeCKHUe
0COOEHHOCTH
MOAN(UKAITMOHHON
M3MCHYHUBOCTH.
HacnegoBanme
KOJINYECTBEHHBIX
MIPU3HAKOB.
KoauuecTBeHHEIC
MIPU3HAKH. CpenoBas
W3MEHYMBOCTh MTPU3HAKA.
Koadpdunnent
HacleayeMOCTH
npusHaka. OTBer Ha
oroop. Ilowck rTeHOB
KOJIMYECTBEHHBIX
MIPU3HAKOB.
OHOHYKJIEOTH/IHBIE
BapuaHTsl reHoB. JIHK-
yun.  [logHOreHOMHBIHN
aHaJIM3 aCcCOLMAIHM.
«OMBI» Haa TEHOMOM.

IToctrenomuas apa.
O6parnas TeHETHKA.
«OMHUKCHBIE)

uccienopanus. [Iporeom,
MeTabO0JIoM.
JloMecTukanus u UEHTPHI
TCHETUYCCKOT'O
pazHooOpaszus. [loucku

OCHOBE 3akoHa  Xapau-
Baitasepra)y.

PoneBass wurpa  «3Oddekr
OyTBUIOYHOTO TOPJIBIIIKAY.
Ponesas urpa
«EcTecTBeHHBI 0TOOP».
HccnenoBarenbckue padoOTh
«Moauduxanontas
U3MEHYMBOCTb PACTCHUN B
mpezaesiax  Ballero  Mecra
JKUTEIIbCTBAY.

[IpakTuueckoe 3aJlaHue
«ATPOHOMBD».
[IpakTuueckoe 3aJlaHue
«I"'oMonoruueckue psabl
HacJIeICTBSHHOM
H3MCHYHUBOCTH.

CoxpaHUTb U U3YUYUTH I'EHBI,
4TOOBI MEHATH Oyayiee. Kak
IIPaBWJIbHO XPAHUTb TEHBI.
Komnekuun  reHeTH4ecKux
pecypcoB pacTeHUM.
[TpakTukym u/unm
HCCIIEN0BATEIBbCKUI TIPOEKT:
MeToapl  KyJIbTUBHPOBAHHUS
in Vvitro Uil COXpaHEHHUs
TEHETUYECKUX pecypcoB
pacTeHu U s yCKOPEHHOU
CEJIEKIIUN

I'eneTnyeckue 1EHTPBH B
Hauein CTpaHe. I'ne
3aHUMAIOTCS TEHETUKOM U
FEHOMUKOH I HyX]
CEJIBCKOI0 X031 CTBa.
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pacTEeHUN ¢ «XOPOLIUMU»

MIPU3HAKAMU IS
YyenoBeKa. IleHTpHI
TeHETUYECKOr0
paszHooOpasusi. Hukomaii
HMBanoBuu Basmios.
Cenekuus.
KomMOunanuonnas n

ruOpuaHas  CeJIeKLHUs.
['eTepo3suc.

+6 4acoB — pe3epBHbIC 3aHATUSA
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