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HHOACHUTEJIBHASA 3AIINCKA

AKTyaJlbHOCTh M Ha3HayeHHe  mporpammsbl. Ilporpamma  paspaborana B
COOTBETCTBUM ¢ TpeboBaHusIMH DelepanbHOr0 IroCyIapCTBEHHOIO 00pa30oBaTEeIbHOIO CTaHaapra
OCHOBHOrO  o0mero  oOpa3oBaHMs, OpPHEHTUPOBaHa Ha  oOecledyeHHe HHIMBUAYaJIbHBIX
norpeOHocTell  oOywaromuMxcsi M HampaBi€HAa Ha  JIOCTWKEHUE IUIAHUPYEMBIX Ppe3yJIbTaToB
OCBOGHHUSI IPOrpaMMbl OCHOBHOTrO o0Imiero oOpa3oBaHUS C YydeToM BbIOOpa  y4aCTHUKaMHU
00pa3zoBaTeIbHBIX OTHOILIEHUN KypcoB BHEYPOUHOM  JI€ATENBHOCTH. ITO  I0O3BOJISIET
o0ecreynTh eIMHCTBO 00s13aTenbHbIX TpeboBanuii ®I'OC BO BceM MPOCTPAHCTBE MIKOJIHHOTO
00pa3oBaHUs. HE TOJBKO HAa YpOKE, HO U 3a €ro ImpeaeiaMu.

AXTyaJIbHOCTh peaIN3allMd JAaHHOM IporpaMMbl OOYCJIOBIEHa CaMOH OCOOEHHOCTBIO
IIPOEKTHO-UCCIIE0BATENIBCKON eATEIbHOCTH. DTa AEATENbHOCTh JIEKHUT B OCHOBE II03HABATEILHOTO

uHTepeca  peOeHka, SABJIACTCS 3aJI0TOM YMEHHUS IIJIAHUPOBATh Jr00bIe AEUCTBUS U
B)XHBIM yCJIOBHEM YCIICUTHOM peanu3anuu uaei. JoOble n3MEeHEeHUs]  COBPEMEHHOro  olmecTBa
CBSA3aHBI C TIPOCKTaMU H WCCICOBAaHMSIMH — B HayKe, TBOpYECTBe, OM3HEce, OOIIeCTBEHHOM

®u3HU. [lodTOMYy BaXXHBIM  JJICMEHTOM  Pa3BUTHS JUYHOCTH  OOYYArOIIErocs  SBISETCS
(GhOopMHPOBaHHE OCHOBHBIX HAaBBIKOB IMPOEKTHO-HCCIIEIOBATEIBCKON JCATSILHOCTH.
[IporpamMmoii mpeaycMoTpeHO (GOPMUPOBAHUE COBPEMEHHOTO TEOPETUYECKOrO YPOBHSI 3HAHUH,
a TakkKe U TPAKTHUECKOTO OmbITa pabdoThl ¢ JabopaTOpPHBIM O0OpPYIOBaHUEM, OBIAJCHHUE
MpHeMaMU HCCIIEe0BATEeNbCKON AesITeNbHOCTH. MeToAbl OpraHu3anuu 00pa3oBaTeIbHON u
HAyYHO-HCCIIEIOBATENLCKON JESITeNbHOCTH MPelyCMaTpUBAlOT (OPMHUpPOBAHUE y OOYUYaIOIIUXCS
HECTAaH/IAPTHOTO  TBOPYECKOTO MBIIIICHUS, CBOOOJBI CAMOBBIPAKEHUS W HWHANBUIYAIBHOCTH
CYXKJICHUU.

Jns  momHoro  ydera  mHOTPeOHOCTEH — ydamuxcs B NPOTpaMME  HCIIOJB3YeTCs
g hepeHIMPOBAHHBIN MOJIXO/I, 9TO CTUMYITUPYET y4amnierocs K YBEIIMYCHUIO
MOTPEOHOCTH B  HHIUBUAYAIbHOW, WHTEIJICKTYadbHOW U TO3HABATEIbHOM JIEATEIbHOCTH H
Pa3BUTHIO HAYYHO-UCCIIEI0BATENbCKIX HaBBIKOB. [IporpaMma ctaneT BocTpeOOBaHHOI B IEPBYIO
ouepe/b MKOIbHUKAMH, KOTOPhIE UMEIOT CTOUKMIUHTEPEC M  COOTBETCTBYIOLIYI0 MOTHUBAIMIO K
W3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIMKJIA, ECTECTBEHHBIM HayKaM U TEXHOIOTHSIM.
B moapocTkoBOM Bo3pacTe ydamipecs MpPOSBISIOT CBOIO 3aHHTEPECOBAHHOCTh B TOW WIM — HMHOMN
o0jacTM 3HAHWH, HAYYHOM HANPABICHHH WIH NPO(PECCHOHATLHOW NEATEeIbHOCTH. Takum
oOpazoM mpoucxoauT (GOpPMHUPOBAHHUE TIO3HABATEIHHONM U MPOGECCHOHATHHOM COCTaBISIONICH
JUYHOCTH, TIOMOTAaeT  yd4almeMycs B  ONpPEICIICHHHM  OyAymero OKMU3HEHHOro TYTH |
B Ipo(eCCHOHATILHOM BBIOOpE IOC/IE OKOHYaHUs MIKOJbl. [loJoOHOro poja 3aMHTEPECOBAHHOCTh
CTUMYJIMPYET TIOCTOSSHHOE JKeJaHWe IIKOJbHUKAa K  TMO3HAaHHIO HOBOTO, PACIIMPEHHIO |
yrayOJIeHUI0 COOTBETCTBYIOIIMX 3HAHWM, TMONYYEHHIO HOBBIX B TOM 4YHCIE€ MPAKTUYECKHX
HAaBBIKOB, a TaKXe MOTUBUPYET ydamierocs Ha mpodopueHrtanuio. [Iporpamma HameneHa Ha
MOMOI, PEeOEHKY B OCBOCHMHM OCHOB OpraHM3alliM M OCYIIECTBIEHUS COOCTBEHHOW MPOEKTHO-
MCCTIE0BATENIbCKOM JEATETLHOCTH, & TAKXKE B MPUOOPETCHUH HEO0O0XO0IUMOI0 OMBITA IS

paboTHI HaJ  WHIMBHAYAIGHBIM  HUCCIICIOBAaHWMEM WJIM  TpoekToM.  [Iporpamma
MMOMOXKET IIKOJBRHUKY B Oojiee TiIyOOKOM HW3y4E€HHWHW HWHTEPECYIOIIeH ero o0JacTH eCTECTBEHHBIX
HayK, a TaKKe B MPUOOPETCHUH BaXKHBIX COITMAILHBIX HABBIKOB, HEOOXOAMMBIX IS TPOIYKTHBHON
conuanu3anuu 1 (GopMHUpPOBaHMS TPAKIAHCKON MO3UIUH:



—HaBBIKA CAMOCTOSTENIBHOTO PEMICHHS AaKTYaJbHBIX HCCIEIOBAaTEIbCKUX WM MPAKTHYECKUX
3a1a4, BKIIOYAIOIIEr0o B ce0s yMEHHE BUAETh W aHAIM3MPOBATH MPOOJEMbI, HYXIAIOLIHECS
B pCIICHUHM, YMEHHE JETaJbHO NpopadaThiBaTh U PEATHU30BBIBATH CIIOCOOBI pabOTHI C HUMH,
yYMEHHE TUIaHUPOBaTh COOCTBEHHYIO pabOTy U CaMOCTOSITEIEHO KOHTPOJIMPOBATh CBOE MPOJIBIKEHHE K
KEITAEMOMY PE3yJIbTaTy;

—HaBBIKA TEHEPUPOBAHUS M O(GOPMICHHS COOCTBEHHBIX HJEH, OOJeYeHHs HUX B yIOOHYIO IS
pacnpoctpaHeHus Gpopmy;

—HaBBIKA YBOKUTEIHHOTO OTHOIICHUS K  YYXXHM B3IJIS1aM U uesM, opopMIICHHEIM B paboTtax
JIpYyruxX JIIOJeH, Jpyrux aBTOPOB — BJAJENbLEB HHTEUICKTYalIbHON COOCTBEHHOCTH;

- HaBBIKA nyOJINYHOTO BBICTYIIJICHUS nepen O0bIION ayauToOpueH,
apryMEHTHpPOBaHMsI W  OTCTaMBaHWSA CBOGH  TOYKM  3pCHMS, OTBETOB Ha  BOIPOCHI
CBEPCTHHKOB M B3POCIBIX, YOSKACHUS APYTUX B CBOCH MpaBOTE, MPOJBUKECHUS CBOMX HJICH;
—HaBBbIKa PA0OTHl CO CHEHHATM3UPOBAHHBIMU KOMIIBIOTEPHBIMH HpPOTpaMMaMH, Ja00paTOpHBIM
o0OpyJIOBaHHEM,  TEXHMYECKUMHM  YCTPOWCTBaMH,  OHONMOTEYHBIMH (OHIAaMH U HMHBIMHU
pecypcamMu, C KOTOPBIMH MOXET OBITh CBf3aHAa TIPOCKTHO-HUCCIICAOBATENLCKAS JIEATEIBHOCTD
IIKOJILHHKA.

Kpome Toro, pabora HIKOJIbHHMKA HaJ MPOEKTOM WM MCCIEA0BAaHUEM OyneT crocoOCTBOBATH
Pa3BHUTHIO €TO aJeKBATHON CaMOOLICHKH.

BapuanTsl peasu3zauun nporpaMmbl 1 GOpMbI NPOBEACHUS 3AHATHIA.

JlanHas mporpaMMa paccuMTaHa Ha paboTy CcO IIKOJIbHUKAaMH 5-9  KIaccos.
[lenarory BaxxHee akIEHTMPOBAaTh CBOE BHHUMAHME HE CTOJIBKO Ha KAYeCTBE pe3yibTaTa MPOEKTa WU
UCCJIEJIOBAHUSI, CKOJIBKO HA TOM, YTOOBI yJallluics MOJIy4asl 3HaHUs B TOM YHCJIE U YEpe3 BINOJIHEHHE
IIPAKTUYECKOI0 3aJ1aHus, J1e1all BBIBOJBI U YMO3AKJIIOUEHNSI HA OCHOBAaHUU CBOErO HCCIIEJOBAaHMS,
YUMJICS CPaBHMBATh €ro0 pe3yjibTaTbl C TEOPETUYECKUM MATEPHAIOM U MCCIEAOBAHUAMU JPYTUX
IIKOJBHUKOB. TakuMm o00pa3oM, IIKOJIBHUK OCBOMT OCHOBBI  IPOEKTHO-HCCIIEI0BATEIbCKON
NEeSITeIbHOCTH U MPUOOPETET HAaBBIK KPUTHUECKOTO OTHOILIEHHS K MaTepHaily.

MoXHO pEKOMEHJOoBaThb MCNONb30BaTh MoAayau «Kak  JKUBOTHBIE U pacTeHUus
IPUCIIOCAOINBAIOTCSY, «OCHOBBI pacTeHUEBOICTBAY, «MonekynspHble OCHOBBI
CEJICKIIMM» B Ka4eCTBE HEMPEPhIBHOIO 00pa3zoBaresibHOro 1ukia (5-9 knacce mo 1 yacy B Heneno) uis
KJIAaCCOB  arpoOMOTEXHOJIOTUYECKOW HampaBieHHOCTH. Moaynu «Kak UBOTHbBIE M pacTEHHUs
npucnocabnuBatoTcs»,  «buorexHomormm» U «MoOJIEKyJNSpHBIE  OCHOBBI  (DU3UOJOTHM U
(apmakosorum» B KadecTBE HEMPEpbIBHOrO oOpasoBarenpHOro mukna (5-9 wimacc mo 1 wyacy B
HEJICI0) ISl KJIACCOB OMOTEXHOJOTMYECKOTO WM MEAUIMHCKOTO HAIPABIICHHUI.

B3aumocBs3s ¢ mnporpammoit Bocnutanus. IIporpamMma Kypca BHEYpOUHOU JAEATEIBHOCTU
paspaboTana c y4eTOM PEKOMEH1alnit MIPUMEPHOU [pOrpamMMbl  BOCIIUTAHMUA,
YUUTHIBAET IICUXOJIOr0-TIEIarOrH4eCKie 0COOEHHOCTH JaHHBIX BO3PACTHBIX KaTeropuil. 3t0
NO3BOJIIET Ha IMPAKTUKE COEAMHUTH OOYYAlOIIyl0 M BOCIMTATENbHYIO AESITEIbHOCTH II€/arora,
OpUEHTHPOBATh €€ HE TOJIbKO Ha MHTEJUIEKTyalbHOE, HO M Ha HPABCTBEHHOE, COLIMAJIbHOE pa3BUTHE
pebeHka. DTo NposBIseTCA:

—B TPUOPUTETE JUYHOCTHBIX PpE3YJIbTAaTOB pealu3alli IPOrpaMMbl BHEYPOUHOU JEATEIbHOCTH,
HaIIEIINX CBOE OTPAXEHNE U KOHKPETU3ALUIO B IPUMEPHO POTpaMMe BOCIIUTaHMS;

—B BO3MO>KHOCTH KOMIIJIEKTOBaHHMS Pa3HOBO3PACTHBIX rpynmn JUIS OpraHHu3aIu
npohopHUeHTAIMOHHON JeSITEIbHOCTH IIKOJIbHUKOB, BOCIIUTATENbHOE 3HaYEHHE
KOTOPBIX OTMEYAETCs B IPUMEPHOM IPOrpaMMe BOCIIUTAHHUS;

—B HMHTEPAaKTUBHbIX (opMax 3aHATUN i1 IIKOJIBHUKOB, OOECHEUMBAIOLIUX OOJBIIYI0 HX



BOBJICHCHHOCTD B COBMCCTHYIO C neaarorom n APpyruMu JCTbMU  JCATCIIBHOCTD U

BO3MOXKHOCTh 00pa30BaHUS Ha €€ OCHOBE JETCKO-B3POCIIBIX OOIIHOCTEH, KITFOYEBOE 3HAUYEHUE
KOTOPBIX TUISt BOCHUTAHUS MOJAYEPKUBACTCS MIPUMEPHO porpaMMoit
BOCIIMTaHUS.

OcobenHocTn padoThl yYuTeJIsl IO IPOrpamMMme.

3aaya yyuTessl COCTOUT B TOM, YTOOBI COIIPOBOXAATH mpouecc npodeccuoHaIbHON
OpPHUEHTALMM ILIKOJIBHUKA, PAaCKpbIBas MOTEHLMAN KaXJOr'0 Yepe3 BOBJIEUEHHE B MHOI000Pa3HYIO
JeSITebHOCTh, OPraHU30BaHHYIO B pasHbIX (opmax. [Ipu sToM pesynbTarom paboOThHl yuuTens B
IIEPBYI0 OYepelb SBISIETCAd JIMYHOCTHOE pa3BUTHE ydamlerocs. JIMYHOCTHBIX — pe3yiabTaTOB
y4UTENb MOXET JIOCTUYb, YBJIEKAas YYEHHKAa COBMECTHOM UM HMHTEpPECHOH MM 000MM
JESTENIbHOCTHIO, yCTAaHABJIMBasi ~ BOBpEMs 3aHATHHA  JOOpOKENIaTEeNbHYIO,
HOJJIEP’KUBAIOIYIO aTMOC(epy, HAChIIAs 3aHITHS IICHHOCTHBIM COJICPKAHUEM.

[IpumMepHas cxema poBeIeHUs 3aHATUH 110 IPOTrpaMMe:

1.00BsicHeHnE TEOPEeTHUECKOI0 MaTepHaa 1o TeMe.

2.IloarotoBka K SKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXIEHHE OOBEKTOB JJIsi MPAKTHYECKOrO
3aHSTHA.

3.IlpoBeneHne MpPaKTHYECKOTO 3aHATHS — OCHOBHAs 3ajjadya OCBOEGHHE METOJIOJOTHU JIAHHOTO
IKCHEPUMEHTA.

41l0 OKOHYaHMM NPEUIOKHUTH JAETSIM, KOTOPbIE 3aMHTEPECOBAIUCH JaHHBIM SKCIIEPUMEHTOM,
pPa3BUTh €r0 B HCCIENOBATEIbCKUI MpOeKT. g 3Toro HeoOXomuMo OOCYIUTHh OOBEKTHI, KOTOPHIE
YYEHHUK Oyzer uccienoBarb, COCTABUTH IUIaH KCIIEPUMEHTA.

5.IlomMoub yueHHKY IPOAHATU3UPOBATH PE3YIbTAThl SKCIIEPUMEHTA.

OueHuth pe3ynapTaThl IPOEKTHO-UCCIENOBATEIBCKONM  JIEATENbHOCTH LIKOJBHUKOB MOYKHO B
opouecce  3alMThl MMM CBOMX paboT B paMKax  IIKOJbHOM  HAay4YHO-IPAKTUYECKOU
KOH(EepEeHIINY.



COJEP)KAHUE KYPCA BHEYPOYHOM JEATEJIBHOCTH

Monayab «Kak >KHBOTHBbIE H PACTeHHsI PUCIOCAOTUBAIOTCS» (IBOJIONHOHHAS YKOJIOTHS) 5
kJaace (34 gyaca)

1. Mot uccnedyem sncuewte o6vexkmot (6 uacos)

CBOIiCTBA W CTPOCHHE JKMBBIX OPraHU3MOB (CTpOCHHME KIIETKH). Bua, 0co0b — OpraHusm Kak
enuHas cucrema. Agantaiuu (npucrnoco0senus). [loHsThe romeocrasa KHBOTO OpraHH3Ma.
CrnocoOs1 ero noanepkanus. [lonsitue BapuaTUBHOCTH npu3Haka. lccienoBarenbckue pabOThI
«Bce au  (cuHMIbBI, Oenku, Oepe3sl W T.4.) oauHakoBbie? DoTokBecT».OrpaHUUCHUS
Mopdonorudeckux W - Qusmonornyeckux  amantanuid. [loyemy opraHU3MBI HE  CTaHOBSTCA
O0eCKOHEYHO OONBIIMMH, MaJICHBKUMH, BcesaHbIM. [IpakTuyeckas paborta «CocTaBisieM KHUTY
PEKOPJIOB PACTEHUN W JKUBOTHBIX HAIIETO KPasi».

2. Bausanue oxpyscatowgenr cpeowt na sncugwte opzanusmol (12 uacos)

DaxTopsl OKpYyKaromieu Cpensl (abuotuueckue, OouoTuueckue, aHTPOTIOTCHHBIE).
[IpumepbiabuoTnueckux  (PakTOpOB, OKA3bIBAIOIIUX  OCHOBHOE  BIIMSIHHE Ha
KHU3HEICATEbHOCTD KUBBIX OPTaHU3MOB:  TeMIlepaTypa, CBET, BJIQKHOCTb.

[IpakTuueckoe 3anstue «lIBer M Temno» (KyOMKHM Jibja B3BECUTH, MOJOXKUTH B yaliku lletpu Ha
pasHouBeTHYl0O Oymary, dYepe3 30 MHUHYT B3BECHTh 3aHOBO — KTO OBICTpee pacTasii).
[Mpaktrueckoe 3anartue «Uto pactBopsieTcss B Boje» (dkcnepuMeHT «Kuakuii gomy»). [Ipaktudeckoe
sanstue «Auddysus Bemects B Boae (pacTBOpBI)», «/IBMKEHHE pacTBOPOB IO  IBETKYY.
[Ipaktnueckoe 3anarue «Jlem mmaBaetr B Boje  (aiicOepru, 3amep3aHuE BOJOEMOB)Y.
[Ipaktuueckoe 3anstue «Jlem mpu  3amep3aHuM  pacimupsieTcs»  (paspylieHHe  KaMmHA
(mouBooOpaszoBaHue), 3amep3anue KieTok). OCHOBHbBIE 3aKOHOMEPHOCTH  PUCIIOCOOICHUS
KUBBIX OPraHU3MOB K abmotuyeckuM ¢akropaM. llpucrnocoOneHrus K OCHOBHBIM aOMOTHYECKHM
dakTopaM: Temmeparypa, BiIaxHOCTb M cBeT. Ilpaktuueckoe 3anstue «lllyba» (kyOuku Ibaa
3aBEpHYTh B pa3HbIi MaTepuan, B3BecuTh). [Ipaktuueckoe 3aHsTHE «[IUrMEHTHI» (MOXKHO pa3aeNuTh
Ha BaTMaHe Kpacutenu u3 (uomactepoB». IlpakTuueckoe 3ansTHe «Kak UBOTHbBIE IJIAaBAIOT B
Bojie» (DKcepuMeHT ¢ nunerkoit). MccneqoBarenbckue padoTsl «BriusHue cBeta (Ternia, BIaXHOCTH,
COCTaBa IOYBBI) HAa PACTEHHs] B  €CTECTBCHHBIX WJIM  WCKYCCTBEHHBIX  ycioBusax»  (Ha
JOCTYITHOM Matepuase).

3. Bzaumoodeicmeusn sncugvix opeanuzmos (4 uaca)
buotnueckue ¢pakTopbl. 3aKOHOMEPHOCTH PAa3BUTHS MEXBUAOBBIX B3auMooTHoIIeHUH. KosBomronus

(XMIIHUK-KEpPTBA, Mapa3UT-XO35IMH)  DBOJIOLUS CTpaTreruid noObBaHus NOHUIIK. COIUaIbHOCTD.
Bunsi-Bcenennpl. Ilepeuens pactenmit-Bpenuteneid. MccnemoBarensckas pabora «HaGmronenus
32 B3aMMOOTHOUICHHUSM >KMBOTHBIX HPU JOOBIBAHMM MUIIM (KOPMYIIKH JUISl NITHI, JJIS TOPOJCKUX
WIA CeNbCKUX JKUBOTHBIX). BeO-kamepb». HccnenoBatenbckas pabotra  «PacmpocTpaHeHue
BHUJIOB-CHHAHTPOIIOB B HAIlIEl MECTHOCTH.

4. Yenosek 6 ycusnu pacmenuii u yscueomnvix? (6 uacos)

AnTponorennsle ¢akropsl. IlpaBna mu, 9TOo MEepBOOBITHBIE JIOIU KUJIM B TapMOHUU C MPUPOIOH.
OpoManiHMBaHWe W NMPUPYUYECHHUE KUBOTHBIX M PAaCTEHMM. 3aueM cracaTb BHIMHPAIOIINME BUIBI, Kak
310 genath. KynbTypHble pacTeHus W UX JAuKdWe Tmpeakd. lloyemy Ba)kHO HX COXPAHSATb.
Pa3nooOpa3ue KynbTYpHBIX PACTEHMH W WX 3HAY€HWE B KM3HHU ueloBeka. KpacHas kHHWTa Bamiei
tepputopun. Ocobo oxpaHseMble TeppuTopuu, 3amoBengHuku Poccum u  mwupa. Ilpaktuueckas
pabora «Pa3sHoOOpa3ue KyJIbTYPHBIX PACTCHHH B BAIlleM PETHOHE.

Uccnenosarensckas pabora «BiusHue aHTpPONMOreHHBIX (AKTOPOB Ha pa3BUTHE PACTEHUH B
ropoje/HaceIeHHOM ITYHKTE.



Dkckypeusi/mpaktudeckas  pabora «OOIIT B BameM peruoHe —  YHHUKAJIbHBIE OOBEKTHI
MIPUPOABDY.

5. Okonocuueckue nuwu (6 uacos)

buocdhepa — onHa u3 BaxkHeHmmx o0Oonodyek 3emiau. UTO Takoe «IKOJOTHYECKHEe HUIIW» U Kak
onu Qopmupytorcsi? @opmMupoBaHUE 3HAHMNA MO OMOPA3HOOOPA3UIO KHUIHEHHBIX  (hopm,
MOBEJACHYECKUX  MPUCIOCOOICHUH, MOAM(DUKAIIMOHHAS W3MEHYMBOCTh (Ha 0a30BOM YpOBHE).
PactutenbHble coo0MmIecTBa U UX TUIBL. Pa3BUTHE U CMEHBI PACTUTEIBHBIX COOOIIECTB.
UccnenoBarensckue padboThl  «IKOJOTMYECKHE HHIIKM BOKPYr Tebs — omnucaHue (hakTopos
okpyxaromei cpenpl». HccnenoBarensckue paboThl «DeHoornueckre HabMoIeHUS.

Monayab «OcHOBBI pacTeHHeBOACTBa» 6-7 Kiiaccnl (68 yacoB)

1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTEeHUEBOJCTBO. OCHOBHBIC (DaKTOpHI BBIpALIMBAHUSA pacTeHH. VIcTOpHs pa3BUTHA
arpoxumuieckux 3Hanui (padbotel M.B. Jlomonocosa, 0. JIubuxa, byccenro, B.B. [lokydaeBa, K.A.
Tumupszera, [1.A. Kocteruesa, JI.H. IIpsaumnankoBa u ap.). I[lpaktuyeckas padora «bouka JInbuxay.
2. Azpomexnuueckuii sxcnepumenm (6 4acos)

IIpaBuna  MOCTAHOBKM  arpoOdKCIEpUMEHTOB.  IlOoCTaHOBKA  3KCIEPUMEHTOB € PACTCHUSIMH.
Bbe160op Tembl, cocTaBlieHHWE T'MIOTE3bl, LEIW M 3aJad 3KCIEPHUMEHTa IO BBIPAIMBAHUIO PACTEHHM
B KOHTPOJINPYEMOU cpene. Kontponu, IIOBTOPHOCTH, TIPOBEJIECHHUE  HKCIIEPUMEHTA.
IInanupoBanue  skcnepumeHTa.  OLeHKa  pe3ysbTaToB JKcnepuMeHTa. MccienoBaTenbekast
pabota «®DaKTOphl, BIHMSIOUIME HA MPOPACTaHUE CeMsIH (POCT IPOPOCTKOB)Y.

OcBOeHME TEXHOJOTUU KPYIJIOTrOJUYHOIO BhIPAILMBAHUS CAJIATOB M MUKPO3EJIEHU B KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YycioBUAX. COOp yCTaHOBKM Ul BbIPALMBAaHUS PACTEHUH B KOHTPOJUPYEMBIX
YCIOBUSIX.

3. Ponb xumuueckux nemenmos ¢ numanuu pacmenuii (20 uacos)

Bona. PactBop. BeITsKkKa. AHNOHBI, KaTHUOHHBI, DJIEKTPOIPOBOIHOCTD u pH
pactBopa. Poiab XMUMHUYECKMX 3JIEMEHTOB B IMTAHUU pacTeHui. [losydeHne nuTaTenbHBIX BEIIECTB
pactenusmu. Ilpaktuueckas pabora «Cxembl NUTATENbHBIX PAacTBOpOB. Pacuer 103 ynoOpeHuit amns
IIATATEIbHBIX PACTBOPOBY.

VY no6peHust: opraHn4eckie, MUHEpaJIbHble, MHUKpPOOMONIOTHYEeCKHe. THUMNbl TMHUTaHUS  pacTEeHUil.
Bo3aymHoe u  MuHepangbHOe (KOpHEBOE) MNUTaHWE pacTeHud. TpaHCOpT  MUTATEIbHBIX
BEIIECTB PACTEHUH: BOCXOMAIMN M HUCXOMAMMH TOK. Baxuelme kanuiinele, ¢pochopHbie n
a30THbIe ynoOpeHMs, uX cBoHcTBa. [IpocTele u cioxkHble ynoOpenus. Ilpaktuueckas pabota
«[IpaBuna cwmemuBanus ynoOpenuit» Ilpaktuueckas pabGota «lluTaHue pacTeHHil: TEXHOJIOTHA
MIPUTOTOBJIEHUS MIUTATEIBHBIX PACTBOPOB JUIS PA3HBIX KYJIBTYP».

Poct m pa3BuTHE pacTeHUil: 3Tambl OHTOTeHe3a, (DAKTOpbI, BIMSIONIME HAa POCT PACTEHHWM: CBET,
rycToTa TMOCajoK, mnuTaHue, cyoctpar. Ilpaktudeckas pabora «MOHUTOPUHT MHUHEPAIHHOT'O
MIUTaHUS PACTECHUID.

Oco0eHHOCTH MHUTAaHWSA PpacTeHHl a30TOM. A30T M €ro 3HaueHHWe B KHU3HU pacTeHUi. PopMbl
a30Ta M UX MPEBpAIICHUE B TIOYBE.

Hctounuku ¢ocdopa ans pacrenus. 3HaueHue ¢ochopconepkamiux COeTUHEHUN B kieTke. Ponb
MaKpOIPrHUECKUX COeAMHEHHH hocdopa B 3HEPreTHUECKOM OOMEHE.

Bnusnue xanus Ha (Qu3Myeckue CBOWCTBAa MPOTOIUIA3Mbl, Ha (PEPMEHTHI YIIIEBOAOPOIHOTO
oOMeHa, cuHTe3 0enkoB U ap. Ponb kamus B moanaep:kaHuu MOHHOTO OanaHca B TKaHSX, B IIpoleccax



CaMOpETYJISLINH.
PerynstopHas u  cTpykTypooOpa3zoBaTelbHas  poJib  KalblMs. YdyacTHe B 0Opa3oBaHHUU
KJIETOYHOM CTEHKHU, MOJACPHKAHUHU CTPYKTYPbl MEMOpAH U PEryssius UX IPOHUIIAEMOCTH.

3HaueHue MarHus B MeTabonm3Me pacTeHumil. MarHuéi B cocraBe XJopoduiria, CXOJICTBO
xJiopouiia ¥ TeMOrIoOMHA KaK CBUICTEIbCTBO €IMHCTBA OPraHUYECKOTO MHpA.

Cepa U e€ro OCHOBHBIE COEIMHEHUS, UX pOJIb B CTPYKTYpPHOH OpraHu3aludy KIETKH, y4acTHE B
OKHUCJINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINSX.

Muxkposnementsl. [IpencraBieHuss o0 poilu  MHKPORJIEMEHTOB B MeTabonu3Me pacTeHUi.
Oco0eHHOCTH TOCTYIUIEHHUS MHUKpPORJIEMEHTOB B pacTeHus. CHHEpPru3M U aHTaroHU3M 2JIEMEHTOB
MUTaHUS] PACTEHUM.

PactuTenpHass  AMarHOCTMKAa M METOABI  HMJCHTU(HKAUUHK  HEAOCTATKa/M30BITKA DJIEMEHTOB
nutanus. [Ipaktuyeckas padora «PactutenbHas qUarHOCTUKA.

HccnenoBatenbckas pabota «OLieHKa COCTOSIHMSI KOMHATHBIX PACTEHUM, pACTEHUH Ha  HIKOJIBHOM
TEPPUTOPUH, YCTAHOBKA TNPUYMH MATOJIOTUYCCKUX COCTOSHHUN (MPU HAJTHMYUH)Y.

HccnenoBatenbckas  pabora  «OmeHka  BIMAHUSA — pPa3iM4YHBIX  DJIEMEHTOB  Ha COCTOSTHHE
pacTeHui (CocTaBIeHUE Pa3IMUHBIX TTOJKOPMOK)».

4. Pezynsamopwl pocma pacmenuii. 3auguma pacmenuit (4 uaca)

[lonatue o perymasaTopax pocra pacteHuid. CTHMYIATOPHI pocTa — (UTOTOPMOHBI (ayKCHHBI,
ruO0epeIUIMHbI, ITUTOKUHUHBI). IHrHOUTOpPBI pocTa pacTeHuit: 1. mpupoanabie (a0CIu30Bas KHUCIOTa U
HEKoTopble  (beHONBHBIE  BemiecTBa  (MKymMapoBasi, KOpHYHAs, CalMLIWIOBas  K-Thl), 2.
CUHTeTHYecKue (MOpGaKTUHBI, pEeTapAaHThI, Ae(OJIMAHTHI, JECUKAHTBI, TePOUIIU/IBI).
@OUTOMOHUTOPUHI U OLIEHKAa COCTOssHUS pacTeHud. CoBpeMeHHble CHOCOObI  MOHHUTOpPHUHIA.
[IpakTuueckass pabora «PUTOMOHUTOPUHI U OLIEHKA COCTOSHUS pacTeHHil. COBpeMEHHbIE CIIOCOOBI
MOHHUTOPUHTa.

HccnenoBatensckas pabora «BnusHHE reTepoayKCHHa Ha MpopacTaHue (POCT Ha Pa3HbIX CTAIHX, B
Pa3HbIX YCIOBUSIX) PA3IUYHBIX PACTEHUII.

3amuTa pacTeHUl OT BpeauTesneil: ocHoBbl Ouomeroxa. Ilpaktuueckas pabdorta «MHcekTapuu:
IIpaBWJIA U YCJIOBUS Pa3BEIEHUS MOJIE3HBIX HACEKOMBIX).

5. Boomuaa, necuanaa u nougennas Kynibmypol, UX RPUMEHEHUE 6 GbIPAWUECAHUU PACHEHUL.
Dusuonozusn pacmenuit (8 uacos)

Bonnas, mnecyaHas M TIOYBEHHAass KYJbTYPbl, WX NPUMEHEHUE B BBIPAIIMBAHUM PACTECHUHU.
IIpoBenenue Boabl B KopHe U crebne pacteHuil. Ilpaktuueckas pabota «KopHeBoe naBieHue».
Boanblit pexuM pacTeHMi: CTpoeHHE YCTbUI: (DAKTOpHI, BIHUAIOIIME HAa UX PACKpPBITHE U
3aKpbITHE. 3HAUE€HUWE MEXaHW3Ma PEryislUMd HCHapeHus Biaru pacteHueM. llpaktuueckas pabota
«IIpuroroBiieHHe npenapara yCTbUL METOAOM CIIEIKAY.

UccnenoBarensckue paboThl: «BiausHUEe yClIOBUHM  colepKaHMsS PAcTEHHH Ha KOJUYECTBO
YCTBHI.

®oTOoCHHTE3 — YHUKaIbHBIM mponecc pacteHuidl. TemHoBas u cBeToBast (a3bl (POTOCHHTE3A.
3HaueHue (OTOCHMHTE3a /s JKHUBBIX oOpraHusmoB. IlpakTtuueckas pabGorta «DyHKIHOHATbHAS
JUAarHOCTHKA PaCTEHUM [0 aKTMBHOCTM  XJIOpoIulacToB» MccnenoBaTenbekas pabota
«Onpenenenne xmopopumia A u b, omneHka (OTOCHHTETHYECKON AaKTUBHOCTH pAcCTeHUH U
(bakTOpOB, BIMUAIONIUX Ha HEE.

@dakTopsl pocTa pacTeHUM: BO3AyX M adpaunus. Ilon3eMHoe IbIXaHWE paCcTEHUM: COCTAB ITOYBEHHOIO



BO31yXa, Tra3o00MeH. [‘a3000MeH mpu OecrouBeHHOM BbIpammBaHuu. Ilpaktuueckas pabota
«Aspanust, CO2 u O2. [pixanme pactenuii». [Ipaktuueckas padora «/lprxaHue pacTeHUI: OlIEHKA
MHTECHCUBHOCTH JIbIXaHUs PACTCHUHN U TJIOIOBY.

HccnenoBatenbckue paboTel:  «BiusHue cmocoba BeIpamuBaHusi (CocTaBa MUTATEIbHON

6. Kyasmypnote pacmenus. Cospemennsie acnexkmot cenexyuu (20 uacos)

Kak wuenoBek cranm wucnonap3oBath pacteHusi? CBA3b pa3BUTHA LUBWIM3ALMM YEJIOBEKA U
onomamiHuBaHus pacteHuid. Jlomectukamus. Juckyccust «JlomecTukaunus, Bceé JM  pacTeHHs H
KUBOTHbIE, KOTOpbIE JKMBYT pSJIOM C  YEJIOBEKOM KM OJIOMAIIHUBAIOTCI? MOXKHO 11
CUMTATh TapaKaHa 0J0MAITHEHHBIM KUBOTHBIM?»

HacnenctBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOWMCTBA JKHMBBIX OpPraHU3MOB. VI3MEHUMBOCTB.
Buast  wm3menumBocTh. [IpakTnueckas pabora «MoaudpuKkanoHHass H3MEHYHBOCTH (JIUCTBS,
UTOJIKU C OJTHOTO JISpEeBa)».

I'en — MaTepualIbHbII HOCUTENb HACJIEACTBEHHOCTH U U3MEHYMBOCTH.  HykiienHoBbIe KHUCJIOTBI.
Jlokanu3amus renernyeckoro marepuana B kierke. [lenenue wierok. Permmkanus JJHK. OcHoBHas
7IorMa MoJeKynsipHoi Owonoruu. Tpanckpumnums. Tpancmsumsa. Myranun. Ilpaktudeckas paborta
«'en — mHCTpYKIMS MO cOOpKe KIETKH (Ha Oucepe wim KOHCTpyKTope)». llpaktmdeckas pabora
«Mytauust Ha OyrepOponme (Mr0060i OOBEKT U3 Mpenplaymield paboThl, Te H3MEHEHHE
MHCTPYKIMU TPHUBEAET K U3MEHEHMIO BHEIIHETrO BUAA 00BEKTa)».

O¢ddext OyTHUIOYHOrO TOPJBIIIKA M TeHeTHYecKoe pasHooOpaszue. YUto Takoe renOank? 3auem
COXPaHSTh TIEHeTHYecKue pecypchl pacTeHuil? (OCHOBHBIE CIIOCOOBI COXPAHEHUS I'€HETUYECKUX
pecypcoB pactenuii (ex situ u in situ).

3nayenne pabor H.M. BaBwioBa. 3akOoH TOMOJIOTHYECKHX psAAOB. LIEHTpBI MPOUCXOXKICHUS
KynbTypHblX pacrenuii H.M. BasunoBa u ILM. JKyxosckoro. Ilpaktuyeckas pabora 1o
rpynnam «OTKy/a Ha HallkX CToJax (ppPYKThI/OBOIIU/3ITaKNY.

OcHoBHble MeTOAbl cenekuuu. ['uOpunmszauus. @Popmbel  oTO0pa. OCHOBHBIE HAINpPaBICHUS
CENIeKI[M: YIYUIIeHUEe YpO)KallHOCTH, YCTOMUMBOCTU K OMOTHYECKMM U aOMOTHYECKUM (haKTOpaM.
ITpakTryeckas pabota «BsipanBaem ropox. Kak mpoBecTu cKkpelBaHue y Topoxay.

Ectp M KU3Hb B npobupke? buorexnonorus KYJIBTYpPHBIX pacTeHHH.
Hccnenosarenbekast pabota «BsIpamuBanue pacTteHuit B npooupKe» (MOXHO
BOCIIOJIb30BaThCS pe3yabTaTamMu MpeAbLIYIINX AKCIIEPUMEHTOB o COCTaBJICHUIO

MUTATEIHLHBIX PACTBOPOB JIJISI PACTCHUH).

Kak yenmoBek MockeTr ~ MoauduuupoBaTh pacteHus? I'enetndyeckoe pepaktupoBanue. COBpeMEHHBIE
MOJIXO/bI U JJOCTH)KEHHs] T€HETHUECKOro peAakTUpoBaHus  pacteHud.  Ilpaktuyeckas  pabora
«[eHOMHBIE HOXHUIIBI (MOenHpoBanue padboTsl cuctembl CRISP-Cas).

7. Pacmumenvuas npooykyus. (8 uacoe)

Hanzemusie u momzemubie opranbl pacteHuid. [lober u BugousMeHeHHbI mober pacteHuit. Crocoobl
Pa3MHOKEHHUS PaCTECHUM.

[TonsiTne 0  KauecTBE  MPOAYKTOB  muTaHus.  [IpoOiemMbl  KOHKYpPEHIIUH OTEYECTBEHHBIX
MPOAYKTOB MUTAHUSI C UMIOPTHBIMH. JlOTHCTHKA TOCTAaBKM U CPEICTBA CMECH, CXEMbl BHECEHHS) Ha
POCT M pa3BUTHUA PA3NUYHBIX pacTeHui». CoxpaHeHUs MpOAyKTOB TuTaHus. lIpakThueckas paborta
«[Ipenenbno  momyctumble KoumeHtparuu  ([IJIK) wu  Merombl  KOHTpods — 0GE30MaCHOCTH
PACTUTEIBHBIX MPOJAYKTOB ITUTAHUS».

Mukpo3eneHb. TONe3HOCTh ©  TexHonorus. MccnemoBatenbckas pabota «OlieHKa KayecTBa
BBIPAIIIEHHON MHUKpO3eJieHH» (100 cBOs, 100 U3 Mara3uHa).



Xumuueckuil aHanu3 npoaykuuu. OcHoBEI criekTpodoromerpun. [loTeHnmomerpus. Xpomarorpadusi.
IIpakTnyeckas pabGora «MeToAbl OLEHKHM KadyecTBAa PACTUTENBbHOM MPOAYKLIMU: XpaHEHHE U
COXPAaHHOCTb IMMTATENBHBIX BEIIECTB» (IO JOCTYIIHOMY OOOPYOBaHUIO).

HccnenoBarensckas pabora «Ompenenenue BuraMuHa C  MeTrogoM OOpaTHOrO TUTPOBAaHUS B
IJI0/1aX Ha pa3HOM CPOKe (Croco0e) XpaHSHUs .

Moayab «buorexHoJiorus» 8 kiaccol (34 yaca)
1. Buomexnonozus (4 uaca)

Ilonatne OHOTEXHOJOIMU. 3ayeM YEJIOBEKY OMOTEXHOJOIMHM, B UYeM HX

IIPEUMYLIECTBO  HepeJl  XUMHUYECKUM CHUHTE€30M. OCHOBHBIE OHMOOOBEKTHI OMOTEXHOJIOIMH:
IIPOMBIIIJIEHHBIE MHMKPOOPTaHM3MBbl, KJIETKM W TKAaHU pPACTEHUH, JKUBOTHBIX U YEJIOBEKa,
ouokatanuzatopbl. [Ipaktnueckas pabora «lIpumepsl npumeHeHUs: OHUOJOTHYECKUX OOBEKTOB B
TBOEH JKU3HU.

Celppe nans OMOCHMHTE3a M OLIEHKAa €ro OHoJoruyeckod LeHHOCTH. OCHOBHBIE HMCTOYHHKHU
yraeponga, asora, (Gocdopa, MHKpodeMeHTOB. MccnemoBaHWEe HOBBIX HCTOYHHKOB CBIPHS
(BkJTOYAst BOIIPOCHI €ro MpPEABAPUTEIIBLHON 00pabOTKHM), pa3pabOTKa HOBBIX IMUTATENIBHBIX Cpel, B
TOM 4YHUCJIE€ BKJIIOYAIOUIUX OHOCTUMYJISATOPbI U JPYTHE DJIEMEHThl YIPAaBIEHUS M ONTUMHU3ALUU
nporeccoB OMocuHTe3a. MeTobl ONTUMU3ALUHU TUTATENbHBIX CPE.

2. Mukpoobuonozus (12 uacos)

[TonoxeHue NPOKAPUOTOB B CUCTeMe opraHuyeckoro Mupa. CTtpoeHue OaKTepHaIbHOM KIIETKH.
Knaccugukanus 6akrepuil. Mopdosorus 6akrepuit. [IpocTeie 1 ClIOKHBIE METOABI OKpPALIMBAHUS
Oaktepuii. @usmonoruss OakTepwii: NHUTAaHUE, IBIXaHWE, POCT M Pa3MHOKEHHE. 3HAKOMCTBO C
JOMEHOM Apxen (IKCTpeMOPIIBHOCTh, OCOOCHHOCTH CTpOSHUsl KieTkw). JlabopatopHas paboTa
«PukcupoBaHHble Tpenaparbl 0akTepuil. OmnpeneneHue  (GOpMbl  IPEIIOKEHHBIX KYJIBTYP
MHUKPOOPTaHU3MOB, HCIIONB3YS MPOCTOH MeTon okpackuw» Jlabopatopnas pabora «OmnpeneneHue
THUIIA KJIETOYHOM CTEHKU METOJIOM OKpalMBaHus 1o ['pamy» (Ipy HAJIMYKUU PEaKTUBOB).
MonoyHokucnoe u  cnupToBoe  OpokeHue. DoToTpodHBIE M XeMOTpO(HbIE OaKTEpPHH.
Kunetnyeckoe omnmcaHue Ipolecca pocta MUKPOOPraHM3MOB. DKCIIOHEHIIMAIBHAS ~ MOJEIb
pocra. Kunernka rubenu MUKpoopranuszMoB. JlaGoparopnas pabota «IIpuroroBnenue
NPWKU3HEHHBIX IPEnapaToB MOJOYHOKHCIBIX OakTepuit». [larorennslie 6akTepun. YymHas nanodka u
YepHasi CMepTh, OOTyIW3M, CTOJNOHSK, TyOepkyne3. MHWcropuss OopbObl ¢ OakTepHalbHBIMU
nHpexnuamu. Jlaboparopras pabora «lloceB cmbiBa ¢ pyk Ha wamku I[lerpu». JlaGopartopHas
pabora «BeineneHue 4ucTON KynbTyphl OakTepuil. MeTon pasBeaeHuil. MeToa  MCTOIIAOIIETO
mrpuxa». Jlaboparopnas pabGota «Mopdonoruyeckass XapakTEepUCTUKA BBIIECJICHHOW 4YHMCTOM
KYJIbTYpBI: XapaKTepUCTHKA KOJIOHUH, opMa OAKTEPHiL, THIT KIIETOYHOM CTEHKH.

BoitHa OeckOHEYHOCTH: aHTUOMOTHKM MPOTUB OakTepuil. MexaHU3Mbl JEHCTBUNA aHTHOMOTHKOB.
MesxkneTouHass KOMMyHuKalus 6akrepuil. UyBcTBO kBopyMma. JlabopartopHast pabota «CpaBHEHHE
pocTa MHUKpPOOPraHM3MOB Ha yamke 0Oe3 M ¢ go0aBieHuss aHTHOMOTUKOB» MccienoBarenbckast
paborta «llonck MHMKpOOpPraHM3MOB OOJIAJAIOUINX AHTATOHUCTUYECKON aKTUBHOCTBION.

[Ipumenenne  Oaxktepuit  yemoBekoM.  KuHernueckoe — omucaHue  OMOCHHTE3a MPOIYKTOB
MUKpOOpran3mMamu. bakrtepun, KoTopple MOryT pasjararb IUIacTHK. MccnenoBaTenbekast
pabota «Bplienenne MOJTIOUHOKHUCIBIX OaKTepuil, HCCIeI0BAaHUE UX aKTUBHOCTI.

MuKpoopraHu3Msl B arpoOMOTEXHOJIOTHH. MICKYCCTBEHHBIE aCCOIMALINN PACTEHHI c
MuKkpooprannsmamu. Mccnenosarensckas padbora «Bbiaenenue GakTepuil MOJ€3HBIX ISl pACTEHUN».



3. Jyxkapuomuueckue  opzanuzmvl 6  Ouomexmonocuu  (naecmeevle - pudvl, OPOIHCHCU,
sooopocnu) (12 uacos).

I1necHeBble TprObI MPOAYLIEHTHl OMOIOIMYECKH AKTUBHBIX BEILECTB.

OOmiasi  XxapakTepuUCTHKa JPOXOKEH caxapomuueroB. Jcropuss HCHOJIb30BaHUS APOXKEH B
TPaJULMOHHON OMOTeXHOJOrMH. TEeXHONOrMu BHHOIENUSA M XJeOONedeHus, Clenualu3upOBaHHbIE
pacel apoxokeir. Mertabonusm apoxokeil. Peakmus crnmproBoro Opoxenus. Jlabopatophas pabota
«[logcuer xnerok gpoxoked B kKamepe [opsieBa». Jlaboparopnas pabora «OOHapyXeHHE
IIPOJYKTOB CIIMPTOBOIO OpOYKEHUsS: OSTWIOBOTO CIUpPTa MW yriekuciaoro raszay». llomydenue
BTOPUYHBIX METAa0ONUTOB B JApOXOKax. JIpoXiKH Kak MpoyleHTs OnoToruuB. [lomydenue neneBbix
OEJIKOB B JPOXKIKAX.

OCOOEHHOCTH BEreTaTHBHOI'O M IOJIOBOTO PAa3MHOXKEHHUS y NIPOXOKEH, 3HAUCHHE M3YYEHHUS MHUTO3a
U LWATOKMHE3a Ui ONTHMMM3AalMM  IPOLECCOB  KYJIbTUBUPOBAHHUS JIPOKKEBBIX IITAMMOB,
MOHMMAaHHMs IPUYMH AaTOT€HHOCTH JIPOAOKEH U TprOOB, MOMCKa MUIICHEH ¢GbyHrHIUI0B U
pa3paboTKN  HOBBIX JIEKapCTBEHHBIXIIpenapaToB. JJaboparopHas pabora «Habmonenue
Pa3sMHOXKEHHUs IPOACKEBBIX KiIeTok». IIpaktuueckas pabora «Ilomydenue TBopora u kedupa Ha
OCHOBE MOJIOYHOKHUCIBIX Oakrtepuit». IIpakTuueckas pabGora «OCHOBHBIE BHABI KBaca U HX
XapaKTepUCTUKa» «J{pOi¥OKM M MOJIOYHOKMCIbIE OakTepuu, HpUMEHseMble i IPOU3BOJCTBA
kBaca». [lpaktnueckas pabora «CpaBHUTENbHBIM aHaIW3 pPa3BUTHS JPOAOKEH B a’dpOOHBIX WU
aHa’POOHBIX YCIIOBHSIX). [TpakTuueckas pabora «MeTOabl OIEHKHA CBOMCTB XJICOOTIEKApHBIX
apoxokei. OcoOEHHOCTH TPHUMEHEHHsS IPECCOBAaHHBIX, CYIICHBIX W HHCTAHTHBIX JPONOKEN».
UccnenoBarensckass  pabora  «BausHue — QU3MKO-XMMHMUYECKHX  (AKTOPOB  Ha  KayecTBO
OMOTEXHOJOTMYECKOM NpOayKIuH (KBac, Keup, Chp, XjiIed U JIp.)».

Bomopocnmu  —  mepcneKkTUBHBIM  OOBEKT A INPOU3BOACTBA  Oelnka W YIJICBOJOB.
bruorexHonornyeckne MeETOJIbl OYHMCTKHA TBEPIBIX, J>KUIKMX OTXOJOB W Ta3000pa3HbIX OTXOIOB
npousBojcTB. CrouHble BOAbl. CxemMbl OUYHMCTKU. bHOQUIBTPH, a’pOTEHKH, METAHTEHKH,
OKCUTEHKH. AKTUBHBIM WJI ¥  BXOJAIIME B HEro MMKpoopraHusmsel. lcronb3oBaHue
BOJOpPOCIEH B OYMCTKE CTOYHBIX BoA. MccnemoBarenbckass pabGorta «BiusHue Qusuko-
xumudeckux (akropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmayus (8 uacos)

HacnencTBeHHOCTh M M3MEHYMBOCTb — OCHOBHBIE CBOMCTBA JKHMBBIX OPraHM3MOB. M3MEHUYMBOCTD.
Bunbr  w3menunBocth. IIpaktuueckas pabora «MoanpuKalMoOHHAs H3MEHYHUBOCThH (JIHCThS,
UTOJIKH C OJTHOTO JIEPEeBa)».

I'en — MarepuaibHBII HOCUTENIb HACIEACTBEHHOCTH W H3MEHYMBOCTH. HyKJIEMHOBBIE KHUCIOTHI.
Jlokanu3zanusi reHeTHueckoro marepuana B kierke. [lenenue kierok. Permmukanms JJHK. OcHoBHas
normMa MonekynspHoi Ouonoruu. Tpanckpunims. Tpaucmsums. Mytanuu. [lpaktuueckas paboTa
«I'eH — uHCTpYKIMS MO cOOpKe KIETKH (Ha Oucepe WM KOHCTpykTope)». IlpakTuueckas pabora
«Myranuss Ha OyrepOpone (000 O0O0BEKT U3 Tpeablaymeid paboThl, T/A€ H3MEHEHUe
MHCTPYKUMU TPHUBEAET K U3MEHEHMIO BHEIIHETrO BUIa 0OBEKTa)».

5. Bupyconozus. (6 uacos)

[Tonoxenue BUPYCOB B CUCTEME OpraHMyecKoro mupa. CTpykTypa U XMUMHUUYECKHI COCTaB BHUPYCOB.
Knaccudukanus BupycoB. Pempoaykiuus BupycoB. IIpocMOTp MOKyMEHTanbHOTO (HIbMa O
BHUpYyCax.

Bupycer - B0o30ymutenu wuHGEKuOHHBIX Oone3neld. OuHkoBHpyChl. bakrtepuodaru: crpoeHue,



cBoiicTBa, mnpumeHeHue. Ilpaktuyeckas paborta. «Meron pasBenenuin» Ilpaktudeckas pabora.
«TurpoBanue 6akTepruodaropy.
buonorunueckue Meto 1l 60pbOBI ¢ BUPYyCaMHU.

6. I'ennas unxncenepus u 6uomexuonozuu. (8 uacos)

OcHoBbl TeHHOW wuHXeHepuu. Bekropa. Cneunduueckue ¢epmentsl Oaxtepuil. [IpakTrueckas
pabora «DHmOHYyKJIea3sl pecTpukimu (pabota ¢ HYKICOTHIHBIMU MOCICIOBATEIBHOCTAMH Ha
Oymare)».

bruotexHonorun NpoayKiuu OETKOB B OAKTEPHATIBHBIX KYJIbTypax. JOCTH)KEHUS TeHHOW MH)KEHEPHH
1 OMOTEXHOJIOTUH.

CRISPR/Cas — cucrema amanTHBHOIO HMMYyHHTETa OakTepuii u  apxei.lIpaktuueckas
pabora «I'ennbie HOXxHHUIBI - CRISPR/Cas (moxenupoBanue Ha Oymare)» ['MO. Metonbl noxydeHHs
I'MO. Urpa-nuckyccus «Bpurpail rpant Ha co31aHue

I'MO».

7. Buomexnonozuu ¢ scueomnosoocmee (8 uacos)

JloMecTukaius OCHOBHBIE JOMAIITHUE >KUBOTHBIC, COBPEMEHHBIC IKCIEPUMEHTaX MO JIOMECTHUKAIUU
KMBOTHBIX (JINCHIIA, HOpPKA W Jp. — OKCICPHUMEHThI HAYYHOW IIKOJBI aKajeMuka bensea).
Huckyccuss  «JlomecTukanusi, BCe JM paCTEHUS M IKUBOTHBIC, KOTOpPBIE JKHBYT PSJIOM C
YeJIOBEKOM MM OJIOMAIIHUBAIOTCSI? MOXHO 1M CUMTATh TapaKaHa OJIOMAIlHEHHBIM KUBOTHBIM?».
CoBpeMeHHBIE  METOABI B  JKMBOTHOBOJICTBE:  TPAHCIUIAHTAIMs  SMOPHOHOB, XHMEpPHbIC
KUBOTHbIE, KJIOHHpoBaHMe. [IpakTuueckas pabora «Meroauka KIOHMpPOBaHHUS (MOJEIMpPOBAaHUE Ha
Oymare).

OcHoBHBIE OOJIE3HH JKMBOTHBIX UM pOJIb IMATOTCHHBIX MHUKPOOPTaHU3MOB W TIAPa3HTOB B
pa3BUTHU 3a00J€BaHUN OMAIIHUX >KMBOTHBIX M OCHOBHBIX Mepax OOpbObI C HUMH; POJIb IMOJE3HBIX
MHKPOCHMOHMOHTOB B OpPraHU3ME >KUBOTHBIX. IlOJIOKUTENbHOE W 1MOOOYHOE (OTPHUIIATEIBHOE)
BO3JICHCTBUM AHTHOMOTHKOB HAa OpPraHM3M B XOJ€ JIEUYEHHUS O>KUBOTHBIX; IeTd U  3a/Jadyd
BEeTEpUHAPUHU. bHOTEXHOJOTHS KOPMOBBIX TpemnaparoB. [Ipaktuueckas pabora «CocraBieHHE
paloHa MUTaHMs KUBOTHOTO, pacyeT pacxooB Ha cojep:kanuey. MccnenoBarensckas pabora
«O1eHKa KaueCcTBa MOJIOUHOM MPOTYKIIUN».

8. Buomexnonozuu é pacmenuesoocmee (10 uacos)

OcHoBHble MeToAbl cenekuuu. [uOpunmszanus. @Popmbel  oTO0pa. OCHOBHBIE HAINpaBICHUS
CEJICKIIMU: YIIYUYIICHUE YPOKaMHOCTH, YCTOWYMBOCTH K OMOTHYECKMM M aOHOTHYECKUM (hakTopam.
ITpakTryeckas pabota «BeIpamnBaeMm ropox. Kak mpoBecTH CKpeluBaHue y Topoxay.

OcCHOBHBIE TMOAXONBl CENEKUMH M OWOTEXHOJIOTMH KYJIbTYPHBIX pacTeHui, ['mbpuauszaunmus,
OTHalieHHas TUOpWAM3aLUsA, MWCKYCCTBEHHBIH OTOOp, TreTeposuc, TpaHchopmalusi, MyTareHes,
reHeTHYeCKoe penaktupoBanue). Vcropus cemekimn B Poccuu W MEpe, HUCTOPHS Pa3BUTHS
BAKHEUIINX COPTOB KYJIBTYPHBIX PACTCHUM.

Kak denoBex Moxxer MoauduuupoBaTh pacTeHHs? ['eHHas uH)KeHepus pacreHuil: Uto Takoe
reHeThYecKass HMHKeHepusi pacTeHuid. TpaHcreHHble pacTteHus. Mertoasl nonydenus. O6pa3oBaHue
omyxojied y pacteHuil. ArpoOaktepuanbHas Tpanchopmanms: Ti-turasmuael. [ensr  T-JIHK.
MonekyssipHO-TeHETHUECKUE MEXaHU3Mbl  TpaHC(HOpPMALIUU. I'enernyeckoe pegaKkTUpOBaHUE.
CoBpemeHHbIE MOAXOAbl M JAOCTHMXKEHHS  TIEHETUYECKOTO  PEAAKTUPOBAHUS  PacTEHHI.
[Mpaktnueckas pabora «I'eHOMHBIE HOXHHMIIBI (MoaenupoBanue padothl cuctembl CRISP-Cas).Ectpb



T OKU3HB B mpoOupke?  buorexHomorums — KympTYpHBIX — pacreHuil. MccnemoBarenbckast
paboTta «BpIpamuBaHue pacTeHHi B IpoOUpKe  (MOXKHO BOCIIOJIb30BaThCS pe3yJbTaTaMu
OPENBIAYIIMX JKCIEPHUMEHTOB 10 COCTABJICHUIO MUTATEIBHBIX PACTBOPOB LISl PACTCHHIA)Y.

Monayas «MoJiekyasipHbie 0CHOBBI cesiekinm» 9 kiace (34 yaca)

1. Monekynapuasn 6uonozusa. (20 uacos)

OcCHOBHBIE BEXU Pa3BUTUSA MOJIEKYISPHONH OHOJIOTHH.

Hyknennossle kucinotsl. OcHOBHBIE TpUHIUIIBI cTpoeHus. [Ipaktudeckas pabota «Boinenenne JIHK
n3 Oamana». IIpaktmueckas pabdora «Moxpens JIHK-opurammy. Ilpaktuueckas  pabota
«Omnpenenenne kadectBa mnpenapatoB JHK ¢ momompio criektpodoromerpuny» (Ipy HATHYUU
00opyI0BaHUsA).

Matpuunsle cuHTE3bl. Pemmkanus — OCHOBa KIETOYHOIO JeieHMs. IIpuHIMIBL permkanuu.
[Mpakthueckas pabora «PerumkatuBHas MamuHa (Wrpa-geMoHcTpanms)y. [lpaktudeckas padoTa
«[TLP (Mozmens ammunpukanus Ha Oymare)y.

Myrtamuu. YUto BbI3biBaeT usMeHeHust B ctpoeHun JHK. Ilpunuuner penapauuu. Tpanckpunus.
ITpaktuyeckas padborta «Cuiaa mpoMoTopay.

I'enernueckuit kon. Ilpaktuueckas paborta «PemieHue 3agady Ha reHeThdyeckuil xkoa» TpaHcisauus.
[TpakTudeckas padbora «DoIAHHT OSITKOBY.

Opranuzanus resoMa BupycoB IIpoTuBOBUpYCHBIE CpencTBa, MEXAHHU3MBlI UX JEHCTBUS.
Opranu3zanus reHoma OaxTepuit AHTHOaKTEpUaIbHBIE Ipenaparsl.
HccnenoBatensckas padora «PacmpocTpaHeHne aHTHOMOTHKOPE3UCTEHTHBIX OakTepuii» OpraHu3anus
reHoma sykapuor ['eHomHOe penaktupoBanue. IlpakTtuyeckas pabora «Pabora B COBpEMEHHBIX
reHetuueckux 0Oazax nanHbiX. [IpoBenenue In silico anamusa mocnenoBaTebHOCTE TEHOBY.

2. Monekynapusie ocnoswl cenemuxu (20 uacos)

[Ipenmer renetuku. KpaTtkas uCTOpHS pa3BUTHS MIPEICTABICHUS O HACIEICTBEHHOCTH.

OT reHa k TpU3HAKYy: Kak packpacuTh kora. Yto Takoe mpu3Hak? IlyTh OT TeHa A0 TpU3HAKA.
Mytamuu. Amnenn. ['eTepo3urotel M TOMO3UTOTHL. [[OMMHAHTHBIE U pELIECCUBHBIE  AJUIEIH.
PoneBass wurpa «Amnenu». HWccnemoBaTenbckuii mpoekT MyTareHHble (pakTOpHI.

I'enbl cTpositT opranusM. Bxirouenune U BbIKIIOUEeHHE OonbiIoro Habopa reHoB. Kak kieTku
MTOHUMAIOT, KaKie T'eHbl JOJDKHBI paboTarh. PoneBas urpa «Cyab0a kietku». ['eHbl-niepekitoyaTeny.
[IpakTrueckoe 3a1anne «AJTOPUTMBI IS KIIETOKY.

JluckpeTHOe HacjelnoBaHUWE NpPU3HAKOB. 3aKkoHbl MeHzaens: OoIMH TeH - oauH npusHak. Cxema
CKpEIlMBaHUs. 3aKOH eIMHOO0Opa3usi THOpuAOB mepBoro mnokojeHus. [lpakTuueckoe 3anaHue
«EnnHooOpa3zue mepBOro MOKOJEHHs». 3aKOH pacllelUIeHHs] MpU3HaKa BO BTOPOM IOKOJIEHHH.
[Ipaktnueckoe 3amanune «PacmiensieHne BO BTOpPOM NOKOJIeHMM». VccnenoBarenbCKkuil MpPOEKT
«3akoHnbl I'. MeHens B 5KCIIEpUMEHTE.

3akoHbl MeHzens: HECKOJIbKO TEHOB - HECKOJIBKO MpPHU3HAKOB. JUruOpuaHoe CKpeluBaHue.
HezaBucumoe  pacxoxkaenue  xpomocom.  IIpaktmueckoe — 3amanue «Pemrerka Ilenneray.
CreruieHHOe HacJIeJOBaHUE.

B3anmopeiictBue reHoB. AsienbHOoe W HeamienbHoe. I[IpakThueckoe 3aHsiTHE «B3amMoaencTBus
reHOB (MOJETUPOBAaHUE CUHTE3a U TPAHCIOPTAa MUTMEHTa B KIETKY)» Ompenenenue mona. [TonoBeie
xpomocombl. Camibl ¥ caMKu. BrusHue ¢QaktopoB okpykaromeid — cpeabl.  XpOMOCOMHOE
onpeaenenue nosa. [lomoBeie xpomocomsl. IlpakTuueckoe 3a/1aHue «HacnenoBanue,
clerjieHHoe ¢ mosom». IIpoGiema nOMOTHUTENBHON X-XPOMOCOMBI Y KEHIIUH. TpexIBeTHbIE



KOIIIKH.

3. Monexynapuuvie ocnoenl cenexyuu (28 uacoe)

I'ensl B monyssinusax: Benukoe paHosecue. [lomymsanusa. YacToTsl BCTpe4aeMOCTH NPU3HAKA U AJLIEIIA.
VYpasuenne Xapnu-BaiinOepra. [Ipaktudeckoe 3amanue «YacToTel aiienedd, TEHOTHIIOB W
¢denotunoy. MccnenoBaTenbCKkuii MPOEKT «AHATN3 TeHETUYECKON CTPYKTYphI HOIYJISAIUH (Ha OCHOBE
3akoHa Xapau-BaiiHbepra)».[lomyasiun MEHSIOTCS: YMCICHHOCTh, MHIpAIMs W BbIOOp Cympyra.
@dakTophl, KOTOPHIE BBIBOJAT TMOIMYJIMI0O W3 paBHOBecus Xapau-BaitHOepra. YwucieHHOCTH
MO YJISALIAH. Ponesas urpa «Obdexr OCHOBATEJISI. Ponesas urpa « b dexr
OyTbUTOYHOTO TOpJbIKay. Jlpeid renoB. Myranuu. HecnyuaiiHoe ckpenuBanue. M3omsmus.
[TomynsAuy MEHSIOTCSA: €CTECTBEHHBIH OTOOp. MexaHu3M JIeHCTBUSL €CTECTBEHHOTO 0TOOpa.
JBwkymumii or6op. PomeBas urpa «EctecTBeHHBI 0TOOp». MoaudukanmoHHas HW3MEHYUBOCTD.
Cratucthuueckue OCOOEGHHOCTH MOAM(PUKAIMOHHONW H3MeHUYMBOCTH. MccnenoBarenbckue pabOThI
«MoaudukanmoHHas U3MEHYMBOCTb PACTEHUN B MIpejieax Ballero MecTa >KUTEIbCTBaY.
HacnenoBanue KOJIMYECTBEHHBIX MIPU3HAKOB. KonuuecrBeHHbIE npuszHaku. Cpenosas
M3MEHYMBOCTh Npu3Haka. Koagduuuent nacnexyemoctn npusnaka. Oteer Ha or6op. Ilomuck reHoB
KOJMYECTBEHHBIX Npu3HaKoB. OJHOHYyKJIeoTUIHble BapuaHThl reHoB. |HK-uun. IloaHoreHoMHBIM
aHaJIM3 acCoLMaIi.

«Omb1» Hag reHoMmoM. IloctreHomnass spa. OOparHas reHeTHKa. «OMHUKCHBIE» HCCIIEIOBAHMSL.
[Iporeom, meTabonom. [IpakTuueckoe 3a1aHue «ATpOHOMBDY.

JloMecTukanuss M LEHTPbl TE€HETUYECKOro pa3HooOpasusa. Iloucku pacTeHuHl € «XOpOLIUMU»
npu3HakamMu s 4enoBeka. LleHTpsl reHeTmueckoro pasHooOpasusi. Hukonait lBanoBud
BapunoB. Ceneknusi. KomOuHanmonnast u rubpuanas cenekuus. ['ereposuc. [IpakTuueckoe
3ananue «['oMonoruyeckue psapl HACIEACTBEHHON N3MEHUNBOCTIY.

CoxpanuTh M U3Yy4UTh TE€HBI, 4YTOOBI MEHATH Oyaymee. Kak mNpaBuUiIbHO XpaHUTh TEHBI.
Komnekunn TeHETHYECKUX pecypcoB pacTeHui. [lpakTukym w/nnm

UCCIICIOBATEIbCKUIA  MPOSKT  «MeToabl  KyJAbTHBHpOBaHMsA  IN VItr0 it coXpaHeHHs

TEHETUYECKUX PECYPCOB PACTEHUM U JJISl YCKOPEHHOM CEIIEKIUN).

'enernueckue 1eHTppl B Hamed crpaHe. ['7e 3aHUMAarOTCS TEHETUKOM W N€HOMHUKOM I

HYX] CCJIbCKOTO XO035MCTRA.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS KYPCA BHEYPOUYHOM
JAEATEJIBHOCTH

3aHATHSL B paMKax IporpaMMbl HallpaBJIeHbl Ha oOOeceueHue JAOCTHXKEHMS LIKOJIbHUKaMU
CJIEYIOIIUX JIMYHOCTHBIX, METAIIPEIMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHbIX PE3Y/IbTATOB.
JIN4HOCTHBIE Pe3yJIbTATHI:

B cghepe epadsicoanckozo éocnumanus: TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOMW JESTEIBHOCTH MPH
BBIITOJIHEHUU UCCIIEJOBAHUN U ITPOEKTOB, CTPEMJICHUE K B3aUMOIIOHUMAHHUIO U B3aHUMOIIOMOILIH.

B cghepe nampuomuyeckoeo 6ocnumanus: OTHOLICHHE K OHOJOTMM KAaK K BaKHOW COCTaBIIAIOLICH
KyJIbTypbl, TOpPAOCTb 3a BKJIAJ POCCUMCKHX U COBETCKHMX YUYEHBIX B pa3BUTHE MHUPOBOU
OMOJIOTUYECKOH HAyKH.

B cghepe oyxoeno-upascmeennoeo gocnumanusi:  TOTOBHOCTH OIICHUBATh IMOBEJACHUE U TOCTYIKH C
MIO3ULMM HPAaBCTBEHHBIX HOPM M HOPM DKOJIOTMYECKOM KyJIbTYpBHI; IOHMMAaHHE 3HAYUMOCTH
HPABCTBEHHOI'O aCIEKTa JIEATEIbHOCTH Y€JI0BEKa B MEAULIMHE U OHOJIOTUH.

B cgepe scmemuueckoeo  6ocnumanus: TIOHAMaHWE pPond  OWOMOTMM B (HOPMHUPOBAHHUU
JCTETUYECKOMN KYJIBTYPBI JUYHOCTH.

B cghepe uzuueckoeo eocnumanus, @opmuposanus Kyibmypbl 300p06bi U IMOYUOHANLHO2O0
Onazononyyus: OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0pPOBbIO M YCTAaHOBKA Ha 3JJ0OPOBBIH 00pa3
KU3HH (3I0pOBOE MUTAHKE, COOIIOJCHUE THTHEHMYECKUX MPABUII U HOPM, COATAHCUPOBAHHBIN PEXUM
3aHATUIH U OTIbIXA, peryisipHas (U3UUYecKash aKTUBHOCTB); OCO3HAHUE IOCNIEACTBUN M HEHPUSITHE
BPEIHBIX MPUBBIYEK (YHOTpeOIeHNE aJKorois, HApKOTHKOB, KypeHHe) M HHbIX (opM Bpexa
UIs  (U3MYECKOrO0 U TICUXUYECKOro 3J0pOBbs; COONIOACHHE IpaBWil 0€30IaCHOCTH, B TOM
YHcie HaBBIKM O€30MIaCHOTO TIOBEACHUS B TPUPOAHON cpene;, CcPOpPMHUPOBAaHHOCTh HAaBBIKA
peduiekcuu, yrpaBieHHEe COOCTBEHHBIM SMOITMOHATBHBIM COCTOSTHUEM.

B cipepe mpyoosoco eocnumanus: akTHBHOE y4yacTHE B PEIICHHM NMPAKTUYECKUX 3a/1a4 (B pamKax
CeMbHU, IIKOJIbI, TOpOJa, Kpas) OMOJIOrMYECKOH M HKOJOIMYECKOW HANpaBIEHHOCTH, HUHTEpPEC K
MPAKTUYECKOMY H3YYEHHIO Mpodeccuid, CBA3aHHBIX € OMONOTHEH.

B cgepe sxonocuueckoco eocnumanus: OpUEHTALUs HAa MPUMEHEHHE OMOJOTMUYECKUX 3HAaHUM NpH
peleHnH 3a/1a4 B 00JaCTH OKpY’Karolllel Cpeibl; OCO3HAHUE SKOJIOTMYECKUX MpoOJieM M MyTed ux
pELIeHUs; TOTOBHOCTD K YYaCTHIO B IPAKTUYECKOU IE€ATEIBHOCTH 3KOJIOIMYECKON HAIPABICHHOCTH.

B cipepe nonumanua  yennocmu HAay4Ho20 NO3HAHUA.  OPUEHTALlMsI HAa  COBPEMEHHYIO
CUCTEMY  HAay4HbIX  IMpEACTaBICHMH 00  OCHOBHBIX  OMOJIOTMYECKHX 3aKOHOMEPHOCTSX,
B3aUMOCBA35IX ~ 4YEJIIOBEKa €  TPUPOJHOM M COLMAIBHOW  CpEIOM; IIOHUMaHUE pPOJIU
Ouosiornyeckoil Hayku B (OPMHMPOBAHMU HAYYHOTO MHUPOBO33PEHUS, pPAa3BUTHE  HAYYHOH
M0003HATENPHOCTH,  MHTEpeca K  OMOJOrMYecKod  HayKe, HaBBIKOB  HCCIIE€IOBATENLCKOM
JESATEIBHOCTH.

B cgepe aoanmayuu x usmeHAOWUMCA YCIOBUAM COYUANLHOU U NPUPOOHOU Cpeobl: aJleKBaTHAs
OllCHKA W3MCHSIONINXCSA YCIOBUH;, NpUHATHE pemieHus (MHIMBHIyalbHOE, B TIpymme) B
M3MEHSIIOIIMXCS YCIIOBUSIX Ha OCHOBaHMM aHaIW3a OMOJOTrMYecKod MH(OpMAINH; MIaHUPOBAHHE
JNEUCTBUHN B HOBOM CHTYyalliu Ha OCHOBAaHHWH 3HAHWUN OMOJIOTHUECKHX 3aKOHOMEPHOCTEH.
MeranpeamMeTrHblie pe3yJabTaThbl:

B cgpepe oenadenus ynmusepcanvhvimu yueOHbIMU NO3ZHABAMENbHLIMU Oeticmausimu. ba3oBbie
JIOTHYSCKHE NCHCTBUS:
— BBISIBIATH M XapaKTEpHU30BaTh CYIIECTBEHHBIE MPHU3HAKK  OHOJOTHYECKHX OOBEKTOB
(sBNICHUT);

— yCTaHaBJMBATh CYIIECTBEHHBI TMPU3HAK KJIACCHPUKANMK OHOJOTHUYECKHX OOBEKTOB



(aBmeHMIA,  MPOILECCOB), OCHOBaHUS  JuIs  OOOOIIEHWS W  CPaBHEHHUS, KPHUTEPHU
IIPOBOJMMOTO aHAJIN3a;

C Yy4€TOM MPEIJIOKEHHOW OHMOJIOTMYECKOM 3aJaydl  BBISBISATH 3aKOHOMEPHOCTH U
MPOTUBOPEYUS B paccMaTpuBaeMbIXx (akTax u HaOMIONEHUAX; MpeiaraTh KpUTEpUuu
JUISL BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

BBIBJIATH  Ae@UUUTHI  WHGOpMalMK,  JAaHHBIX, HEOOXOIUMBIX  JJIi  pelIeHus
IMOCTaBJICHHOM 3aJja4H;

BBISBJIATh TPUYUHHO-CIICICTBEHHBIC CBS3M TP HW3YYCHUU OMOJOTUYCCKUX SIBICHUH H
MPOLIECCOB;  JIeNIaTh  BBIBOJABI C  KCIOJB30BAaHHEM  JIEAYKTHBHBIX U HWHAYKTHBHBIX
YMO3aKJIIOYCHUH, YMO3aKIIOUEHUH 10 aHAJIOTHH, (POPMYIUPOBATH TUIIOTE3HI O B3aUMOCBS3SIX;
CaMOCTOSTEJIbHO BBIOMpATh CIOCOO pelIeHHs y4eOHON OHMOJOTHYECKON 3a1avyu (CpaBHHBATh
HECKOJIbKO BapHaHTOB PELICHHUs, BEIOUPATh HanOosee MOAXOAAINNA ¢ YIETOM CaMOCTOATEIIBHO
BBIJICJICHHBIX KPUTEPHEB).

bazoBhbIe HCCIeIOBATEILCKUE ICHCTBUS:

HCII0JIb30BATh BOIIPOCHI KaK I/ICCJIGILOBaTGHBCKI/Iﬁ HUHCTPYMCHT I1IO3HAHUA,

dbopMynupoBarth BOIPOCHI, bukcupyromme paspbiB MEXIY peabHbIM u
YKeJIaTeIbHBIM COCTOSTHHEM CUTYaIlHH, 00beKTa, U CaMOCTOSITEIbHO
yCTaHaBIUBATh UCKOMOE U JIaHHOE;

dbopmMupoBath THIIOTE3Y 00 UCTUHHOCTHU COOCTBEHHBIX CYXKICHHH,

apryMEeHTHPOBATh CBOIO MO3UIIUIO, MHEHHUE;
MPOBOJIUTH IO CAMOCTOSITENBHO  COCTaBICHHOMY IUIaHY  HAONIOJICHWE, HECIOXHBIN
OMOJIOTMYECKUH  OKCIEPUMEHT,  HEOONbIIOe  HWCCIENOBaHME [0  YCTAaHOBJICHUIO
0COOCHHOCTEH OMOIOrHYECKOTro 00beKTa (Ipoliecca) U3yueHus,

NPUYMHHO-CIC/ICTBEHHBIX CBSI3€H M 3aBHCUMOCTEH OMOJIOTHUECKHMX OOBEKTOB MEXIY
co0oi1;

OLICHUBATh HA MPHUMEHUMOCTh H JOCTOBEPHOCTh HWH(POPMALMIO, TOJYYEHHYIO B XOJ€
HAOJIOACHNUS M SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (opMyJaMpoBaTh  OOOOIIEHMS M BBIBOABI IO pe3ylbTaTaMm
MpOBEAEHHOTO  HAONIONEHWsS,  OKCIEPUMEHTa,  BIAJAETh  HHCTPYMEHTAMH  OIICHKH
JIOCTOBEPHOCTH IOJIYYEHHBIX BBIBOJIOB U O0OOIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE JAbHEHIee pa3BUTHE OHOJOTMYECKHX MPOIECCOB M X
MOCNEACTBUSI B  AHAJOTUYHBIX WM  CXOJHBIX CHUTyallusX, a TaKkXke BbBIABUTaTh
MPEIIOI0KEHUS 00 UX PAa3BUTHH B HOBBIX YCIOBUSAX M KOHTEKCTaX.

PabGora ¢ nadopmarmeii:

MPUMEHSITh pPa3IMYHbIE METOJbI, HMHCTPYMEHTHI U 3alpochl MpH TIOUCKE U O0TOOpe
OHOJI0rn4YecKon uHbopMauu 58 05 JTaHHBIX u3 HCTOYHUKOB c y4ETOM
MPEIJIOKEHHON YIeOHOU OMOJIOTHYECKO 3a1a4u;

BBIOMpATB, aHAJIIM3UPOBATh, CHCTEMATU3UPOBATH 5 HHTEPIIPETUPOBATH
OHMOJIOTHYECKYI0 HH(OPMAIIUIO PAa3TMYHbBIX BUJOB U (POPM MpeacTaBICHHUS;

HaXOJUTh CXOJIHbIE apTyMEHTHI (IIOJITBEPKIAIOIIUE UM OMPOBEPraoIre OJHY U Ty K€ U0,
BEPCHIO) B Pa3TUYHBIX HH()DOPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITENILHO ~ BBIOMpPATh ONTUMANbHYIO (QopMy TpencTaBieHus HHPOpMAH U
WUTIOCTPUPOBATH PellIaeMble 3a/1a4H HECTOKHBIMU CXEeMaMHU, AuarpaMMaMu, MHON rpa@ukoil u
WX KOMOWHAIUSIMU;

OILICHUBATH HaJAEKHOCTD OMOJIOTUYECKOU uH(pOopMaIuu M0  KPUTEPUsIM,
MPEITIOKEHHBIM YUUTENEM UITH CPOPMYTUPOBAHHBIM CAMOCTOSITENBHO;

3alOMUHATh U CUCTEMATH3UPOBATh OMOJIOTHUECKYI0 HH(POPMAITHIO.



B cghepe oenadenus ynusepcanvmvimu yueOHvbIMU KOMMYHUKAMusHuiMu Oeticmeusmu OOlIeHue:

BOCIIPUHMMATh U (POPMYJTUPOBATH CYXIEHUS, BBIPAKaTh SMOLMUHU B IPOLIECCE BHIMOJIHEHUS
MPAKTUYECKUX U JTA00OPATOPHBIX padoT;

BBIpa)kaTh ce0s1 (CBOIO TOYKY 3PCHUS) B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

pacrno3HaBaTh HeBepOabHbIC cpenacTBa oOmIeHMS, MMOHUMATh 3HA4YCHUE
COIIMAJIBHBIX 3HAKOB, 3HAaTb HW PpacClio3HaBaTb MNPCANNOCHIIKN KOH(bHI/IKTHbIX CI/ITyaI_II/IfI n
CMST4aTh KOH(IUKTHI, BECTH IIEPETOBOPHI,

MIOHUMATh HaMEpEHHUS IPYTHUX, MPOSIBIIATH YBOKUTEIHHOE OTHOIIICHHE K
coOeceHUKY ¥ B KOPPEKTHOU opme GopMyTHpoBaTh CBOM BO3PAKEHHSI,

B XOJe JAMaiora W/WiIM JIMCKYCCHHM 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKaaeMoi
6PIOJIOFI/I‘IGCKOI>'I TEMbI nu BbBICKAa3bIBATh nacu, HallCJICHHBIC Ha pPCIICHHUC
OMOJIOTMYECKOH 3a/1a41 U MOAIepKaHUEe 0JIaroKeaTeIbHOCTH OOLICHHUS,

COITIOCTaBJIATH CBOU CYKACHUA C CYXIACHUAMU APpyrux Y4aCTHHUKOB aualiora,
OOHapy)KUBATh Pa3JINYMsI U CXOJICTBO TO3HIINH;

HY6JII/I‘-IHO MMpeaACTaBJIsATh PE3YIbTAThI BBITIOJIHEHHOT'O 6I/IOJIOI‘I/I‘ICCKOI‘O OIbITa
(9KCIIEpUMEHTA, CCIICIOBAHNUS, IPOCKTA);

CaMOCTOSITEJIbHO ~ BbIOMpaTh (QopMmar BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3CHTAlud U
0COOCHHOCTEH  ayTUTOPMM W B  COOTBETCTBHM C HHM  COCTaBJISTh  yCTHBIE H
IMHUCbMCHHBIC TCKCThI C UCITIOJIb30BAHUECM HIJIJIFOCTPATUBHBIX MAaTCPHUAJIOB.

CoBMecCTHAS IESITENBLHOCTD (COTPYIHUYECTBO):

B

IIOHMMaThb M MCIIOJIb30BaTh IPEUMYILECTBA KOMAaHAHOM UM HWHAMBUAYAJIBHOW pPabOTHI
IpU pPELICHUH KOHKPETHOW Ouojoruyeckoi mpobiemsl, OOOCHOBBIBATh HEOOXOAMMOCTH
IIPUMEHEHUST TPYNIOBBIX (OPM B3aUMOJEUCTBUS IPU PELICHUM IOCTABJIEHHOW yueOHOU
3a]1a4H;

IIPUHUMATH 1E€JIb COBMECTHOM JE€ATEIbHOCTH, KOJUIEKTUBHO CTPOMUTH JACUCTBUA IO €€
JOCTHKEHUIO. paclpeiessaTh poJH, JIOrOoBapUBaThCs, OOCYKIaTh MpoLecc U pe3yibTar
COBMECTHOM paboThI;

yMeTb  00001aTh MHEHHSI  HECKOJIBKUX JIIOJEH,  MPOSABIATH TOTOBHOCTH
PYKOBOAWTB, BBIIOJIHATE NOPYYECHUS, IIOJUUHATHCS,

IUIAHUPOBaTh OPIraHU3ALMI0 COBMECTHOW pabOThI, ONPEAEIsATh CBOKWO poib (C y4ETOM
OPEINOYTCHH M BO3MOXKHOCTEH BCEX YYaCTHHKOB B3aWMOJCHCTBHS), PACIPEICIsITh
3aJjaud  MEXAY UWICHaMH KOMaHJbl, YYacTBOBaTb B TIPYIIOBBIX (GopMax padoOThI
(oOcyxaeHust, 0OMEH MHEHHUSIMU, MO3TOBBIC IIITYPMBI H HHBIE);

BBITIOJIHATH CBOIO YacTh ~ pabOThl, IOCTUTaTh  KAYECTBEHHOIO  pe3yjbTaTa II0  CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPOBATH CBOU JEHCTBUA C APYTMMU WICHAMUA KOMAHJIbI;

OLIEHUBaTh  KayecTBO  CBOEr0  BKJIaja B  OOmMMHA  NOPOAYKT IO  KPUTEPHUSM,
CaMOCTOSITETILHO COPMYITUPOBAHHBIM Y4aCTHUKAMHU B3aUMOJICUCTBUS;
CPaBHUBATBH PE3YJIbTAThl C UCXOJHOM 3aa4ei U BKJIAJ KaKJOTO WICHA KOMaH/bl B JOCTHKECHHE
pe3ynbTaToB,  pa3AenATh  cdepy  OTBETCTBEHHOCTM U MPOSIBISTH TOTOBHOCTh K
IIPEAOCTABIICHUIO OTYETA IIEpE] TPYIIIION;

OBJIAJETh CHUCTEMOH YHUBEPCAIbHBIX KOMMYHUKATHBHBIX JNENUCTBH, KOoTOpas
o0ecnieunBaeT CPOPMUPOBAHHOCTH COLIMATIBHBIX HABBIKOB W 3MOLMOHAJIHLHOTO MHTEIJIEKTA
IIKOJIbHUKOB.

cghepe 061a0eHUss  YHUBEPCANbHbIMU — VUEOHbIMU  pecyIsimUHbIMU OelicmeusmMu.

CaMoopranmu3amus:

BBIABIIATH npo6neM51 g pCIICHHA B JXU3HCHHBIX U y‘Ie6HI)IX CUTyalluiaX, UCIIOJIb3Yd
OHOJIOTHYECKHUE 3HAaHUA,
OPHUCHTHPOBATHCA B PA3JIMYHBIX MOAXOHAaX HNPUHATUA peI_HeHI/II\/'I (I/IHI[I/IBI/II[yaHBHOC, IIPUHATHUC



pelIeHHs B TPYIIE, IPUHATHE PEIICHHH IPYIITOWH);

— CaMOCTOSITEJIbHO COCTaBJIATh AITOPUTM pEIICHUS 3amadu (WIM €ro 4acTh), BBIOMPATh
cocod  pemieHus ~— ydyeOHOW ~ OMONOTMYECKOW — 3a7auyl ¢ Y46TOM HUMEIOIIMXCS
pecypcoB H  COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH MpeiiiaracMble BapUaHThHI
peLieHui;

— COCTaBJSATh IUIAaH JeicTBUH (IUIaH peanu3alMd  HAMEYCHHOTO  alfOpPUTMa PELICHHUS),
KOPPEKTHPOBATh MPEUIOKEHHBIA AITOPUTM € YYETOM TOJYYCHHS HOBBIX OMOJIOTUYECKUX
3HaHUI 00 U3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

— Jlenath BBIOOP U OpaTh OTBETCTBEHHOCTH 33 PEUICHHUE.

CaMOKOHTpOJIb (pedaekcus):

— BIIQJIETh CIIOCOOAMH CAaMOKOHTPOJISl, CAMOMOTHBAIIUY U PedIIeKcHH;

— J1aBaTh aJICKBaTHYIO OIICHKY CHUTYAIlHMH U MpeajiaraTh IIaH €€ N3MECHEHHS;

— YYUTHIBaTh KOHTEKCT W TIPEABHICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPU PEHICHUU
y4eOHOI OMOJIOrHYeCcKOn 3a1auH, alanTHpPOBAaTh pPELICHHE K MEHSIOUIMMCS
00CTOSTEILCTBAM;

— OOBSCHATH NPUYUHBI JOCTHKEHHS (HEJOCTHIKEHHs) pPe3yJNbTaTOB JI€ATEIbHOCTH, NaBaTh
OLICHKY TNpUOOPETEHHOMY OMBITY, YyMETh HAaXOAWTh MO3UTHBHOE B MPOM3OIIE/IICH
CUTYyaluH;

— BHOCHUTbH KOPPEKTUBBI B JIeATEIIbHOCTh Ha OCHOBE  HOBBIX 00CTOSATENBCTB,
W3MEHHUBILUXCS CUTYallUid, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIIUX TPYTHOCTEH;

— OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSAM.

OMONUMOHAIBLHBIN UHTCIUICKT:

— pa3nuuarh, Ha3blBaTh M YIPABIATH COOCTBEHHBIMH SMOLMAMU M SMOLUSAMH JIPYTHUX;

— BBIABJIITH U QHAJIM3UPOBATH IPUUMHBI YMOLUIA;

— CTaBUTh ce0s Ha MECTO JPYroro uesioBeKa, MOHMMAaTh MOTUBBI M HaMEpPEHUs JpYroro,

— peryaupoBaTh  CHOCO0  BBIPAKEHUS  AMOLUH.

[Ipunstue ceds u Apyrux;

— OCO3HAaHHO OTHOCHTBCS K JIPYyTOMY 4EJIOBEKY, €F0 MHEHUIO;

— TpU3HaBaTh CBOE MPaBO Ha OLIMOKY U TaKoe K€ MPaBo JIPYyroro;

—  OTKpBITOCTH ceOe U IpyTuM,;

— O0CO3HaBaTh HEBO3MOKHOCTbh KOHTPOJIUPOBAThH BCE BOKPYT;

— OBJAJEeTh CUCTEMOM YyHMBEpCAIbHBIX Y4YE€OHBIX pETyIATHUBHBIX JeHCTBUH, KOTOpas
obecrieunBaeT (OPMHUPOBAHME CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSAS MO3MLUSA
JUYHOCTH), W KU3HEHHBIX HABBIKOB JIMYHOCTU (yIpaBieHHUs COOOMH, CaMOJIUCIUIUINHBI,
YCTOWYMBOTO ITOBEACHMUS).

IIpenmeTHbie pe3yJIbTaThl OCBOCHUSI TPOTPAMMBI

B no3naBarenbHOM (MHTEIEKTYaIbHOMN) cdepe:

—NpUOOPETEHHE ONBbITa HCIONb30BAHUSI METOJO0B OMOJOIMYECKOM HAayKh C LEJIbl0 H3YYEHHS
OMoJIOTUYECKNX OOBEKTOB, SIBIEHWW W TPOIECCOB: HAONIOJIEHHWE, OIMHUCAHUE, MPOBEICHUE
HECJIO)KHBIX OHOJIOTUYECKUX ONBITOB M OSKCIIEPUMEHTOB, B TOM 4YHCIE€ C MCIOJIb30BaHUEM
aHAJIOTOBBIX M LU(POBBIX OMOJIOTHUECKUX MPUOOPOB U UHCTPYMEHTOB; —[] (OpMUPOBAHHUE YMEHHUS
MHTETPUPOBaTh OMOJOTWYECKUE 3HAHUS CO 3HAHMSIMU W3 JIPYTUX YYeOHBIX IMpeaMeToB ((pU3uKH,
XUMHH, reorpaduu, UCTOPUH, OOIECTBO3HAHUS

UT. 1.);

—(opmupoBanue ymeHUil pemarb y4yeOHbIE 3aJayd OUOJIOTUYECKOTO COJEP)KAHUS, BBISBIATH

MPUYUHHO-CJIICACTBCHHBIC CBs3H, ITPOBOAMTH KauC€CTBCHHBICH KOJIMYCCTBCHHEBIC paCyYCThI, JCJIaTh
BBIBOJIbI HA OCHOBAHHWHU TTOJIYUYCHHBIX PC3YJIbTATOB,



—(opMupoBaHrUE YMEHHUs IUJIAHUPOBATH y4eOHOE HCCIICIOBAHUE WM TPOSKTHYIO pabdoTy C ydeToM
MOCTaBJICHHOW 1Ienu: (opMynupoBaTh NpoOiIeMy, TUIIOT€3Yy M CTAaBUTh 3a/a4d  HCCIEIOBAHMUA,
BBIOMpaTh  aJIeKBaTHO  IOCTAaBIEHHOW LEJIM  METOJAbI, JlelaTh BBIBOJABI IO pe3yjibTaTaMm
MCCIIEIOBAHMSI UM MPOEKTHON JeSITENbHOCTH;
—(opmupoBanue MHTEpeca K yriyOIeHUIO OMOJIOTHYECKUX 3HaHUU
(mpeanpodwibHas TOATOTOBKA M MPOQECCHOHANIbHAs OpPUCHTAIMsA) W BBHIOOPY OHOJOTMH Kak
npoWIBHOTO TpeAMeTa Ha CTYNEHH CpeJHEero IOJHOro oOpa3oBaHUs i Oymymien
npodeccuoHaNbHOM  AESITENTbHOCTH, B O0JacTH OHOJIOTHUH, METUIMHBI, HSKOJOTHH, ICUXOJIOTHH,
BETEpUHAPHUH, CEIBCKOTO X035 CTBa,
—BIIaJICHHE HaBbIKaMU paboThI ¢  uHpopmanuen €CTECTBEHHO-HAay4YHOTO
COZIepKaHusl, TPEACTABICHHOW B pa3HOW ¢(opme (B BHIE TEKCTa, TAOIUYHBIX JIAHHBIX, CXEM,
rpadUKoB, auarpamM, Mojened, u300pakeHui), KPUTUYECKOro  aHajau3a HHopManuu u
OLIEHKH €€ JOCTOBEPHOCTH,
—yYMEHHE HWHTETPUPOBaTh OHOJOTMYECKHE 3HAHHMSA CO 3HAHUSAMH JAPYruX Yy4eOHBIX IPEIMETOB,
HWHTEpEC K yrITYyOJICHUIO OMOJIOTMYECKUX 3HAHWW W BBIOOpPY OMOJIOTMH Kak MPO(UIHLHOTO TpeaMeTa
Ha ypOBHE CpeaHEero oOmiero oOpa3oBaHus IS Oymymier mpopecCHOHATBHONW JEATCILHOCTH B
ob0jactTu OHOJOTUH, MEIUIMHBI, DSKOJOTUHU, BETEPUHAPUHU, CEIbCKOTO XO3SAHCTBA, MHUIIEBOM
NPOMBIIUICHHOCTH,  TICHXOJIOTHH, HWCKYyCCTBA, CIIOpPTa - MMETh YeTKHE TMPEICTaBICHHUS O
MaTEePHATUCTHYECKON CYIIHOCTH T€HOMOB JKMBBIX OPTaHU3MOB H PETYISINIO UX PadOTHI;
—3HAaHWE OCHOBHBIX (DaKTOPOB OKPY)KAIOLICH Cpeabl, BIMAIONIMX HA PA3BUTHE U CYIIECTBOBAHHE
KUBBIX OPraHU3MOB, aflaNTalui K (pakTOpam OKpyXarouiei cpebr,
—3HAaHWE OCHOBHBIX IIOJIXOJIOB OMOTEXHOJOTHH, HCIIOJIb30BAaHHUS €€ JOCTIDKEHHH B COBPEMEHHOU
KU3HU YeJIOBEKa, OCOOCHHOCTH HCIOJB30BAaHUS KUBBIX OPraHU3MOB MJI MPOU3BOACTBEHHBIX HYX]
YeNoBeKa,
—3HaHWE OCHOBHBIX ITOJXOJIOB CEJICKIMU M OMOTEXHOJOTHH KYJIBbTYPHBIX PAacTEHH, XapaKkTepu30BaTh
TeHETUYECKU Mo (ULIIpOBaHHbBIE pacTeHus, OIepupOBaThH
NOHATUSMM, THOpHIM3aIMs, OTAAJCHHAs TUOpUAM3alMsi, HUCKYCCTBEHHBI 0TOOp, rereposmuc,
TpaHchopMaIus, MyTareHe3, FeHeTHIECKOe PelaKTHPOBAHHE;
—MOHMMaHUE€  MOJIEKYJSIDHBIX ~ MEXaHM3MOB  peaju3alid  HacJIeJCTBEHHOW MH(OopMauu u
yMeHHUE CBOOOJHO ONEpUpOBaTh OCHOBHBIMU MOHATHSMH MOJIEKYJISIPHOM OMOJIOTUHN U €€ COBPEMEHHBIX
HaNpaBJICHUH — TEHOMHUKH, METareHOMHUKH, TPOTEOMHKH; —[| 3HaHHE OCHOBHBIX 3a00JIeBaHUA
9eJI0BeKa, MEXaHU3MOB MX Pa3BHUTHSA, CIOCO0ax

HUX JUArHOCTHUKHU U JICUCHUS,

—(opMupoBaHHE YMEHMs HCIIOJIb30BaTh MOHATHHWHBIA anmapaT U CUMBOJMYECKHUH SI3bIK TE€HETHKH,
rpaMOTHOC TIPUMCHCHUC HAYUYHBIX TCPMHUHOB, HOHﬂTHﬁ, TCOpHﬁ, 3aKOHOB  JJIA 00BICHEHUS
HaOII0aeMbIX  OMOJIOTMUECKUX  OOBEKTOB, SBJICHHUH M MPOIECCOB, MO3BOJSAIOMIMX 3aJOXKHUTh
(GyHIaMEHT HayYHOT'O MHPOBO33PEHUSI.

B ieHHOCTHO-OpHEHTAIMOHHOM cdepe:
—3HaHHE, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJIOTUH MOJEKYISIPHOW OHOJOTHH TO3BOJSIET

YCHICIHO peumaTtb TaKue 3JIO60,Z[H€BHLIC HpO6JICMLI, KakK OXpaHa Oprxcafomeﬁ CpCahbl,
COXPAHCHUC 310pPOBbA YCJI0BCKa, KOHTPOJIb u BOCCTAaHOBJICHHEC OKOCHUCTEM.



Kane}mapno-TeMaanecxoe NJIaHUPOBAHHE.

Mopayb «Kak :KMBOTHBIE H paCTeHHsl PUCIOCA0INBAOTCD S Kiaace 34 yaca.

Pa3znen Koimuect Tema DJIEeKTPOHHbIE
BO 4aCOB (undposbie)
o0pa3oBaTe/ibHbIE
pecypchbl
1.MBsI uccaemyeM JKUBbIC 1 1.CBOJiCTBa U CTPOEHHUE KUBBIX https://edsoo.ru/
00BEKTHI (6 4acoB). OpraHU3MOB.
1 2. Bug, 0coOb — opranusm Kak https://edsoo.ru/
CIIMHAS CHCTEMA.
1 3. Ananranuu. https://edso0.ru/
1 4. [ToHsATHE TOMEOCTA3a )KUBOTO https://edsoo.ru/
OpraHusMa.
1 5. Orpanndenust Mopdoiornueckux | https://edsoo.ru/
1 QU3HOIOTHYCCKUX A/l TallUi.
1 6. [loyemy opraHu3Mbl He https://edsoo.ru/

CTaHOBITCSA OECKOHEYHO 60J'ILIJ_II/IMI/I,
MaJICHbKHMMH, BCCAAHBIMMU.

2. BausiHue okpyxarorei 1 7. ®aKTOPBHI OKPYKAIOIICH CPEIBI. https://resh.edu.ru/
Cpelbl Ha KHUBbBIE 1 8. [Ipumepnl aOMOTHYECKIX https://resh.edu.ru/
opranusMsl (12 yacoB). (akTOpOB.

1 9. OcHOBHBIE 3aKOHOMEPHOCTH https://resh.edu.ru/

MPUCTIOCOOICHHUS KUBBIX
OpPraHU3MOB K aOMOTHYECKUM

(dakTopam.

1 10. ITpucniocoGeHus: OpraHu3MOB K
TEMIIepaTypam, BIQKHOCTH U CBETY.

1 11. IIpaktnueckoe 3anstue Nel
«lBeT u Ternao»

1 12. IpakTryeckoe 3anstue Ne2 «Yro | https://resh.edu.ru/
pacTBOPSIETCS B BOE»

1 13. Ipaktrueckoe 3ausTHe N3 https://resh.edu.ru/
«JIBIKEHHE PacTBOPOB IO IIBETKY»

1 14. TIpakTrueckoe 3ausatue Ned «JI€n | https://edsoo.ru/
TUIaBAaeT B BOJIEY.

1 15. IIpaktuueckoe 3anstue Ne5 «JIén
IIPY 3aMEp3aHUU PACHIUPSIETCSI.

1 16. IMpaktrueckoe 3ausaTre Nob https://resh.edu.ru/
«yGay.

1 17. Ilpaktuueckoe 3anstre Ne7
«ITurmMeHTHD).

1 18. IMpaktiueckoe 3austre Ne8 «Kak | https://resh.edu.ru/

’KUBOTHBIE IIJIABAIOT B BOJEY.
UccnenoBatenbckue pabOTHI.

3. B3aumopeiictBust 1 19. buotnueckue GpakTopsl.
KHUBBIX OPraHn3MoOB (4 1 20. 3aKOHOMEPHOCTHU Pa3BUTHs https://resh.edu.ru/
qaca). MEKBHUJIOBBIX B3aUMOOTHOIICHHIA.

1 21. KosBosronusa. DBOIOLHS https://resh.edu.ru/

cTpateruii TOOBIBAHMSI TTHIIIH.
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22. ConMainbHOCTh. BUALI-BCEIEHIIEI.

IlepedyeHb pacTeHUl BpeIUTEIICH.

4. YenoBek B )KU3HU 1 23. AHTpOnOreHHbIe (PaKTOPHI. https://edsoo.ru/
pacTeHuil U KUBOTHBIX (6
YacoB)
1 24. OpoManiHMBaHKUE U IPUPYUYEHUE
KHUBOTHBIX U PACTCHHI.
1 25. 3adem criacaTh BHIMHPAIOIINE https://resh.edu.ru/
BHUJIBI, KAK 3TO JICNIATh.
1 26. KynbTypHbIE pacTeHHS M UX https://resh.edu.ru/
JIMKUE TTPEIIKH.
1 27. PazHooOpa3ue KyabTypHBIX
pacTeHUil U MX 3HAYCHUE B KU3HU
YeJIOBEKA.
1 28. Kpachast kaura YensiOnHCcKoM https://edsoo.ru/
obmactu. Ocobo oxpaHseMble
TEPPUTOPHH, 3aIIOBETHUKN Poccuu u
MUpa.
5. DKOJIOTUYECKUE HUILU 1 29. buocdepa — oaHa U3 BaKHEHIINX
(6 yacos). 000J104€eK 3eMIIH.
1 30. YTo Takoe «IKOJOTHYECKUE https://resh.edu.ru/
HUIIN» U KaK OHU (OPMHPYIOTCS?
1 31. buopaznoobpasue KU3HESHHBIX https://resh.edu.ru/
hopm.
1 32. MoaudukanroHHas
W3MEHYHUBOCTb.
1 33. PactutenbHble coobmectBa u ux | https://resh.edu.ru/
THIIBI.
1 34. Pa3BuTHE U CMEHBI
PacTUTENBHBIX COOOIIECTB.
Hroro: 34

Mopayab «OcHOBBI pacTeHHeBOACTBA» 6-7 kJacchl (68 yacos).

Pasznen Koimuect Tema DJIeKTPOHHbIE
BO 4aCOB (uu¢posBbie)
oOpa3oBaTe/ibHbIEC
pecypchl
1.BBenenue B 1 1.Yto Takoe pacTeHHEBOICTBO? https://resh.edu.ru/
pacTeHNeBOACTBO (2 1 2. Uctopus pa3BUTHA https://resh.edu.ru/
yaca). arpoOXMMHUYECKUX 3HAHUH.
2. ATpoTexHUYeCKUn 1 3. IlpaBuia noCTaHOBKU https://resh.edu.ru/
AKCTIEpUMEHT (6 4acoB). arpodKCIIEPUMEHTOB.
1 4. ITocTaHOBKA HKCIIEPUMEHTOB C https://resh.edu.ru/
PaCTCHUSIMH.
1 5. BeIOop TeMbl, COCTaBlIEeHHE
THITOTE3bI, M [ISITU U 33144
9KCTIEPUMEHTA T10 BBIPAIIUBAHUIO
pacTeHuil B KOHTPOJIUPYEMOU Cpeie.
1 6. KoHTpOJ1b, TOBTOPHOCTH U

IIPOBCACHUC SKCIICPUMCHTA.
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7. IlnanupoBaHHE SKCIEPUMEHTA.
O1eHKa pe3yabTaToOB HKCIIEPUMEHTA.

https://resh.edu.ru/

8. OcBoeHnE TEXHOJIOTUH
KpPYIJIOTOJJUYHOTO BBIPALIIUBAHUS
cajlaTOB U MUKPO3EJICHH B
KOHTPOJIMPYEMBIX UCKYCCTBEHHBIX
YCIIOBHSIX.

3. Poip XuMuuecKkux
3JIEMEHTOB B [IUTAHUU
pacrenuii (20 yacos).

9. Boza, ee cBolicTBa.

https://resh.edu.ru/

10. Poip XUMHYECKUX DIIEMEHTOB B
IIATAHUK PACTECHUMN.

11. TlomydyeHne MUTATEIBHBIX
BEIIECTB PACTCHUSIMHU.

https://resh.edu.ru/

12. Y noOpeHnus: opraHndeckue,
MUHEpaJIbHBIE.

13. Tunsl nuTaHNUs pacTEHUH.

https://edsoo.ru/

14. Bo3nyniHoe 1 MUHEpAJIbHOE
IIATAHUE PACTECHUMN.

15. TpaHcnopT MUTATENIBHBIX
BEILIECTB.

https://resh.edu.ru/

16. BaxHelmue KaJMiHbIC,
¢dochopHbIe U a30THBIEC YAOOpEHHSL.

17. TIpocThie U CIOXKHBIC yIOOpEHHUS.

https://resh.edu.ru/

18. Poct u pa3BuTHE pacTeHUH.

https://edsoo.ru/

19. Oco6eHHOCTH MUTAaHUS PacTeHU
a30TOM.

https://edsoo.ru/

20. ®opmbl a30Ta U UX MPEBPALLIEHUE
B IIOYBE.

21. Uctounuku docdopa s
pacTeHuH.

22. UccnenoBatenbckast pabora
«Ol1IeHKa BIUSHUS Pa3TMYHBIX
AJIEMEHTOB Ha COCTOSIHUE PACTCHUI
(cocTaBneHHe pa3TUUHBIX
MTOJIKOPMOK)».

https://resh.edu.ru/

23. Ponb xanus B mporieccax
CaMOPETYIISIIHH.

https://edsoo.ru/

24. PerynatopHas U CTpyKTypHas
GyHKIMS Kausl.

https://resh.edu.ru/

25. 3HayeHne Maraus B
MeTaboIM3Me pacTeHU M.

https://resh.edu.ru/

26. Marnuii B coctaBe xsopoduiia.

https://edsoo.ru/

27. Cepa u €€ BIUsIHUE Ha
PaCTUTENBHBIN OPTaHU3M.

28. Oco0eHHOCTH MOCTYIICHHS
MHKPOIJICMEHTOB B PACTCHUA.

https://resh.edu.ru/

4. PerynsaTopsl pocra
pacteHui. 3anmra
pacteHuii (4 gaca).

29. Ilondatue o perynaropax pocra
pactennii. CTUMYJISATOPHI POCTA.

30. UHruGuTopsl pocta pacTeHuUH.

https://resh.edu.ru/

31. ®UTOMOHUTOPHUHT U OLIEHKA
COCTOSIHMS PACTEHH.

32. 3amura pacTeHUN OT BpeAUTENs

https://resh.edu.ru/
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5. Boanas, mecuanast u 1 33. Bognas, necuyanas u nousennas | https://edsoo.ru/
MOYBEHHAS KYJIbTYPBI, KX KYJIbTYPBI, KX TIPUMCHCHHUE B
NpUMEHEHHE B BBIpAIIMBaHUU PACTCHUH
BBIPALIMBAHIH PACTCHUIA. 1 34. IlpoBeneHue BO/IbI B KOPHE U https://resh.edu.ru/
®dusnosnorus pacteHui (8 cTebJie pacTeHUH.
4acoB). 1 35. BoJHBIN peXUM pacTEHUH.
1 36. ®otocuHTeE3. https://edsoo.ru/
1 37. 3nauenue HoTOCHHTE3A IS
YKMBBIX OPTaHU3MOB.
1 38. dakTopsl pocTa pacTCHUH. https://resh.edu.ru/
1 39. MomzeMHuoe apixanue pacrenuit. | https://resh.edu.ru/
1 40. T'a3000Men mpu OecriouBeHHoMm | https://edsoo.ru/
BBIpAIMBAHUH.
6. KynsTypHbIE pacTeHus. 1 41. YenoBek M pacTEHUS.
CoBpeMEHHBIC aCIICKThI 1 42. HacnencTBEHHOCTD U https://resh.edu.ru/
cenekuuu (20 gacon). U3MEHYUBOCTb.
1 43. BuJibl N3MEHYHUBOCTH. https://edsoo.ru/
1 44. T'eH — enuHULIA
HACJICJICTBEHHOCTH.
1 45. Jlenenue KIETKHU. https://resh.edu.ru/
1 46. Yto Takoe reHOaHk?
1 47. 3uauenue pador H.W. BaBunoa. | https://resh.edu.ru/
1 48. LleHTpBl NPOUCXOKICHUS
KYJIbTYPHBIX PACTCHHIA.
1 49. OcHOBHBIE METO/IBI CEIEKIIUH. https://resh.edu.ru/
1 50. T'ubpuam3anms.
1 51. OcHOBHBIE HaNPABIICHUS
CEJIEKITUH.
1 52. EcTb 71 %KH3Hb B IPOOUpPKeE? https://resh.edu.ru/
1 53. buoTexHOI0TUs KyJIbTypHBIX
pacTeHui.
1 54. Kak yenoBek MOXKeET https://resh.edu.ru/
MOJU(DUIMPOBATH PACTEHUS?
1 55. I'eHeTHUeCKOE pEAAKTUPOBAHUE.
1 56. Ilpaktuueckas padora «OTKyna
Ha cToJIaX (OPYKTHI?»
1 57. IlpakTuyeckas pabora https://resh.edu.ru/
«BpIpaniuBaeM ropox»
1 58. UccnenoBatenbckas padboTa https://resh.edu.ru/
«BeIpaluBanye pacTeHUN B
IPOOUpPKE
1 59. luckyccus «JlomecTukaims»
1 60. MO>XHO J11 CUUTATh TapaKkaHa https://edsoo.ru/
OJTIOMAIITHEHHBIM JKHBOTHBIM?
7. PacTutenpHas 1 61. HamzemHble 1 moA3eMHbBIC https://resh.edu.ru/
IpoAyKIHUs (8 4acos). OpraHbl pacTeHHII.
1 62. IoGer.
1 63. CriocoObl pa3MHOKEHHSI https://resh.edu.ru/
pacTeHuN.
1 64. IMoustre o kauecTBe mpoaykToB | https://edsoo.ru/

IIMTaHU.
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1 65. IIpo6ieMbl KOHKYPEHIIUN https://resh.edu.ru/
OTCUYECTBEHHBIX MPOM3BOIUTEINCH C
HUMITOPTHBIMH.

1 66. Jloructuka, 10CTaBKa U https://resh.edu.ru/
COXpaHEHHE MPOTYKTOB.

1 67. XuMUYCCKUI aHAIH3 https://resh.edu.ru/
MPOTYKIIHH.

1 68. IIpenenbHO AONYCTUMBIE https://edsoo.ru/
KOHIIEHTPALUH U METOJIbI KOHTPOJISI
0€30MaCHOCTH PACTUTEIBHBIX
MPOJIYKTOB MTUTAHUS.

Uroro: 68

Monpyasb «buorexnoaorus» 8 kiaacce (34 yaca).

Pazpen Koanuect Tema JJIeKTPOHHbIE
BO 4aCOB (uudposbie)
oOpa3oBaTeJibHbIE
pecypchbl
1.buorexHomnorus (2 1 1. TToHsiTHe OMOTEXHOJIOTHH. https://resh.edu.ru/
yaca). 1 2. OcHOBHBIE OMOO0BEKTHI https://edsoo.ru/
OMOTEXHOJIOTHH.
2.Mukpoouosnorus (8 1 3. [TonmoskeHre IPOKAPHUOTOB B https://edsoo.ru/
9acoB). CHCTEME OPraHU4YeCKOro MHpa.
1 4. CtpoeHue bakTepuanbHOU KieTku. | https://resh.edu.ru/
1 5. JTabopaTopHas pabora
«DUKCUPOBAHHBIC MTPETIAPATHI
6akrepwuii. Onpeenenne Gopmbl
NPEJIOKESHHBIX KYIBTYP.
1 6. IlaroreHHsle OakTepuu. https://resh.edu.ru/
1 7. Uctopust 60psOBI ¢
OaKTepHaIbHBIMU HH(EKLUIMHU.
1 8. BoitHa 0eCKOHEYHOCTH: https://edsoo.ru/
AHTUOMOTHUKY NPOTUB OAKTEPUH.
1 9. [lpumeHenue Gakrepuit https://edsoo.ru/
geoBekoM. bakrepuu, KoTopsie
MOTYT pa3JjiaraTh IIACTHK.
1 10. Mukpoopranusmsl B
arpoOMOTEXHOJIOTHH.
3. DykapuoTHUecKue 1 11. IlnecueBsie rpudbI mpoayuenTsl. | https://resh.edu.ru/
OpraHU3MBbI B 1 12. Vicropust UCTIOIb30BaHUS
OMOTEXHOJIOTHU JPOKKEH B TPAIUIIMOHHOM
(mnecHeBbIe TPUOBI, OHOTEXHOJIOTHH.
JPOAOKH, BOAOpOCH) (6 1 13. TexHoJiorus xJjieOOneyYeHus.
4acoB). 1 14. Bonopocnu — mepcrneKTUBHBII https://resh.edu.ru/
0OBEKT JIJIs1 TPOU3BOICTBA OENIKa U
YTJIEBOJIOB.
1 15. Crounsie Boasl. Cxemsl ounctky, | https://edsoo.ru/
OUODMIBTPEI.
1 16. AKTUBHBII W U BXOIAIINAE B
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HEro MUKpOOPraHU3MBI.
Hcnonp30BaHne BOLOPOCIEH B
OUYHMCTKE CTOYHBIX BOJI.

4. HacnencrBeHHas 1 17. HacnencTBeHHOCTh U https://resh.edu.ru/
uHpopmanus (2 gaca). W3MEHYHUBOCTh — OCHOBHBIC CBOMCTBA
YKMBBIX OPTraHU3MOB.
1 18. T'en — enquanna HaciencreenHon | https://edsoo.ru/
nHpOpMaInu.
5. Bupycomnorus (4 gaca). 1 19. ITonoxxeHnue BUPYCOB C CUCTEME
OpPraHUYECKOTO MHPA.
1 20. Kitaccudukarust BUpyCoOB. https://resh.edu.ru/
1 21. Bupycsl — Bo30yauTenu https://resh.edu.ru/
MH(EKIUOHHBIX 0OJIC3HEH.
OHKOBHPYCHI.
1 22. buonoruyeckre MeTobl 00psObI | hitps://edsoo.ru/
C BHpPYCaMH.
6. ['eHHast HHXKEHEPHSI U 1 23. OCHOBBI F'€HHOW WH)KCHEPHHU. https://edsoo.ru/
o6uotexHosoruu (3 yaca).
1 24. JlocTH>KeHUs TeHHON MH)KEHEPHUH
1 OMOTEXHOJIOTHH.
1 25. Meronsl nonyuenus [ MO. https://resh.edu.ru/
7. BHOTEXHOJIOTHH B 1 26. JlomecTuKalus OCHOBHBIX
KHBOTHOBOJCTBE (5 JOMAIITHUX KHBOTHBIX.
4acoB).
1 27. CoBpeMEHHbIE METObI B
KHBOTHOBOJICTBE.
1 28. OcHoBHBIC 00JIC3HH KUBOTHBIX. | https://resh.edu.ru/
1 29. IonoxuTenpHOe U TOO0YHOE https://edsoo.ru/
BO3/ICHCTBUE aHTUOMOTHUKOB Ha
OpraHu3M KHBOTHOTO B X0/I€
JICUCHMSL.
1 30. buorexHo0TUsI KOPMOBBIX
MPETapaToB.
8. buorexHonoruu B 1 31. OCHOBHBIE METO/IbI CEJICKIUH. https://resh.edu.ru/
pacreHueBojcTBe (4
yaca).
1 32. OcHOBHBIE NOAXOOBI CENEKIINN U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pacTeHUN.
1 33. HUcropust cenekiyu B Poccun. https://resh.edu.ru/
1 34. I'eHHas MH)XEHEpUs paCTEHUH. https://resh.edu.ru/
Uroro: 34

Moayab «MoJiekyJasipHbIe 0CHOBBI cejiekunm» 9 kiace (34 yaca)

Pa3nen Kosanuecr Tema DJIEeKTPOHHBIE
BO 4aC0B (uu¢posbIe)
o0pa3oBaTe/ibHbIE
pecypchl
1.MonekynsipHast 1 1.OCHOBHBIC BEXU Pa3BUTHS https://edsoo.ru/
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o6uosorus (6 4acoB).

MOJICKYJISIPHON OMOJIOTHH.

1 2. HyKJIenHOBBIE KUCIIOTHI. https://resh.edu.ru/
1 3. MaTpu4HbIil CUHTE3.
1 4. Myranuu. https://resh.edu.ru/
1 5. IIpoTUBOBUPYCHBIE CPENICTBA.
MexaHu3M JEeNCTBUS.
1 6. AutubakTepuanbHbie penaparel. | https://edsoo.ru/
2. MonekyspHbie 1 7. T'eneruka. Kpatkas ucropus https://edsoo.ru/
ocHOBBI reHeTukH (11 pa3BUTHS HAYKU.
4acoB) 1 8. OT reHa K IMpU3HaKYy: KaK https://resh.edu.ru/
pacKkpacuTh KOT?
1 9. I'ereposurora. 'omo3urora. https://resh.edu.ru/
1 10. 3akonb MeHpers. https://resh.edu.ru/
1 11. 3akoH eaqrHOOOpa3ust THOPUIOB
MIEPBOTO MOKOJICHHS.
1 12. 3akoH paciuiernieHus npu3HaKa
BO BTOPOM ITOKOJICHUH.
1 13. IuruOpuiHOE CKpEIIMBaHHUE. https://resh.edu.ru/
1 14. CuerieHHOE HaclieJOBaHUE. https://resh.edu.ru/
1 15. Onpenenenuie nona. Ilonossie
XpoMocoMbl. CaMKH ¥ CaMIIbl.
1 16. Bnusinue paxTopos
OKpYIKaroIien cpejibl.
1 17.110510BbIE XPOMOCOMBI. https://resh.edu.ru/
3. MonekynspHbie 1 18. I'eHbl B monyasiuusXx.
OCHOBBI cenekuuu (17
4acoB).
1 19. Ypasuenue Xapau-BaiinOepra. https://resh.edu.ru/
1 20. Ionmynsiuuu MEHAIOTCA:
YHCJICHHOCTh U MHUTPAITUH.
1 21. UKCACHHOCTD TOMYJISIHH. https://edsoo.ru/
1 22. llpeiic reHoB. https://edso0.ru/
1 23. Myranuu. https://edsoo.ru/
1 24. V3onsnuu. https://edsoo.ru/
1 25. MoaudukanroHHas
W3MEHYHBOCTb.
1 26. OOparHasi FeHETHKA. https://edsoo.ru/
1 27. JlomecTuKanus U LEHTPbI
TeHETUYECKOro pa3HooOpasusl.
1 28. Hukomnaii iBanoBuy BaBuiios. https://resh.edu.ru/
Cenexuusi.
1 29. KomOunanmonnas u rubpuanas | https://resh.edu.ru/
cenekius. ['ereposuc.
1 30. CoxpaHHTh ¥ U3y4IHUTh TCHBI, https://edsoo.ru/
4TOOBI MEHSATH OyayIIee.
1 31. Kak npaBUIbHO XpaHUTh TCHBI. https://edsoo.ru/
Kosnekuy reHeTH4ecKuX pecypcoB
pacTeHui.
1 32. MeTopl KyTbTUBUPOBaHHUS IN https://resh.edu.ru/

VItro ast coxpaHeHUs! TeHETHUECKIX
pECYpPCOB PaCTEHHIA.
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1 33. I'eneTndeckue MEHTpPHI B Hamreir | https://resh.edu.ru/
CTpaHe.
1 34. ITonBeném UTOrM.
Hroro: 34
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