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MHHOACHUTEJIBHAA 3ATIMCKA

AKTyaJlbHOCTL M Ha3HayeHWe  mporpammsl. [Iporpamma  paspaboTana B
COOTBETCTBUH C TpeboBaHusiMH DenepasbHOTO TOCYAApCTBEHHOTO 00pa3oBaTENBHOrO CTaHAapTa
OCHOBHOTO  o0mero oOpa3oBaHMs, OpPHEHTHpOBaHa Ha  OOEClEYeHUE  HHIUBUIYaTbHBIX
notpeOHOCTell  00yJaromuxcss ¥  HampaBieHa Ha JOCTH)KEHHE IIJIAHUPYEMBIX pe3yJbTaToB
OCBOEHHUSI IPOrpaMMbl OCHOBHOTO 00mero oOpa3oBaHusi C YYETOM BbIOOpa Y4aCTHUKAMH
00pa3oBaTeIbHBIX OTHOULIEHU KypcoB BHEYPOUHON  JAEATEIBHOCTU. ITO  IO3BOJSET
obecrieunTh eAMHCTBO 00s3aTenbHBIX TpeboBanuii PI'OC BO BceM MPOCTPAHCTBE IIKOJIBHOTO
o0pa3oBaHUs: HE TOJIbKO Ha ypOKe, HO U 3a €ro MpejeiaMH.

AKTyallbHOCTh pe€ajM3allMi JaHHOM mporpaMMbl OOYyCJIOBJIEHA CaMOW OCOOEHHOCTBIO
MIPOEKTHO-UCCIEA0BATEIbCKON NEATENILHOCTH. JTa JEATEIBHOCTh JIEKUT B OCHOBE IO3HABATEJILHOTO
uHTEepeca  peOeHka,  sBJIsIeTcs  3aJOrOM  yYMEHMsI  IJIaHUpOBaTh  JItOObIe AEWCTBUSA U
BAKHBIM YCIIOBHEM YCHEIIHOM peanu3auuu uaei. JIoOble M3MEHEHMs] COBPEMEHHOro o0IlecTBa
CBSA3aHBl C IPOEKTaMU U UCCIEIOBaHUSIMH — B HayKe, TBOpYECTBE, Ou3Hece, OOIEeCTBEHHOU
Ku3HU. [lodTOMYy  BaXXHBIM  JJIEMEHTOM  pa3BUTUS  JIMYHOCTU  OOydYaromierocst  sIBJIsSE€TCS
(hopMHUpOBaHHE OCHOBHBIX HABBIKOB NMPOEKTHO-UCCIEA0BATEIbCKOMN 1€ATEIHHOCTH.

[IporpamMmoii mpegycMoTpeHO (OPMHUPOBAHHE COBPEMEHHOTO TEOPETUYECKOIO YPOBHS 3HaHU,
a TakKe ¢ TMPAKTUYECKOTO0 OmbITa paboThl ¢ JIaGOPaTOPHBIM OOOPYIOBAHHEM, OBIIAJICHUE
MpUEMaMH HCCIIEA0BATENBCKON EATEIbHOCTH. METO Il OpraHu3aiuu 00pa3oBaTeIbHON Hu
Hay4YHO-MCCIIEI0BATENbCKON JESATEIbHOCTH MPEeyCMAaTPUBAIOT  (OPMHUPOBAHUE Yy OOydaroUIMXCS
HECTAaHJAPTHOTO  TBOPYECKOTO MBIIIJICHUS, CBOOOJIBI CAMOBBIPQKEHUS U HHIUBUAYaJIbHOCTH
CYXKJICHHI.

Jlns  momHOro  y4yera  MOTpeOHOCTEM — ydaluxcs B [pPOrpaMMe  HCIOJIb3YeTcs
¢ depeHIMPOBaHHBIN MOJIXO/, 4TO CTUMYJIUPYET yyaierocs K YBEJINYECHUIO
MOTPEeOHOCTH B HMHIUBUAYAJbHOW, WHTEIUICKTYaJIbHOM W TIO3HABATENbHOM  AEATENbHOCTH U
Pa3BUTHIO HAYYHO-HMCCIIEA0BATEIbCKUX HABBIKOB. [Iporpamma cranet BOocTpeOOBaHHOM B MEPBYIO
ouepe/ib NIKOJIbHUKAMU, KOTOPbIE UMEIOT CTOUKMUMHTEPEC M COOTBETCTBYIOIIYIO MOTHBALMIO K
W3YYEHHUIO MPEJAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA, €CTECTBEHHBIM HAyKaM U TEXHOJIOTHSIM.

B moapocTkoBOM BoO3pacTe ywaliuecs MpOSBIAIOT CBOIO 3aWHTEPECOBAHHOCTh B TOM WIM HMHOMN
obrmacTu 3HAHWM, HAYYHOM HAIPaBICHUM WIH NPOPECCHOHATBHONU IEeSATeNbHOCTH. TakuM
oOpa3zoM mpouUCXoAUT (GOPMHUPOBAHUE TO3HABATETBHOM M MPOGECCHOHANBHONW COCTaBISIOLICH
JUYHOCTH, TIOMOTaeT  ydallemMycs B  ONpEIeJeHUH  OyAyllero IKU3HEHHOrO0 MyTH U
B mpo(ecCHOHaIbHOM BBIOOpE TMOCHe OKOHYaHWsA MIKOJbL. [loo6HOrO poma 3aMHTEPECOBAHHOCTH
CTUMYJIMPYET TMOCTOSIHHOE JKEJaHHe IIKOJbHUKA K T[O3HAHUIO HOBOTO, pPACIIMPEHHUIO U
yrayOJIeHHI0O COOTBETCTBYIOLIUX 3HAHWI, TMIOJyYEHHIO HOBBIX B TOM YHCIE MPAKTHUYECKUX
HaBBIKOB, a TaKkKe MOTUBUpPYET yuamierocs Ha mnpodopueHrauuto. Ilporpamma HareneHa Ha
MIOMOIIlb peOEHKY B OCBOEHHMM OCHOB OpraHM3allud M OCYIIECTBJICHUS COOCTBEHHOM NPOEKTHO-
HCCIIEI0BATENILCKOM eSITeIbHOCTH, a TAKXKe B IPUOOPETEHUH  HEOOXOJMMOTo OTbITA /TSt

paboThI HaJll UHAMBUIYaJbHBIM  HCCJIEOBaHWEM MM  mpoekTtoM.  [Iporpamma
MIOMOXKET IIKOJILHUKY B OoJyiee TIIyOOKOM H3Y4E€HUHM HHTEpecylolled ero o0JacTh eCTECTBEHHBIX
HayK, a TaKke B MPUOOPETEHHH BaXXHBIX COLMAIBHBIX HABBIKOB, HEOOXOJMMBIX JJISI MPOJYKTUBHOM
COLMANM3alUU U (POPMHUPOBAHUS T'PAKTAHCKON TTO3UIUU:



—HaBbIKA CaMOCTOSITEJIBHOIO PEIICHUS AaKTyaJbHBIX HCCIIEOBATEIbCKUX WM MPaKTHYECKUX
3aa4d, BKJIIOYAIOIIETO0 B ce0S yMEHHE BHJCTh M aAHAIU3UPOBATH MPOOJIEMBI, HYKIAIOIIUECS
B pCIICHWM, YMEHHME [eTajlbHO TNpopadaThiBaTh M pPEATU30BBIBATH CHOCOOBI PabOTHl C HUMH,
yMEHHE TIAHUPOBAaTh COOCTBEHHYIO pabOTy U CaMOCTOSATEIBHO KOHTPOJIUPOBATH CBOE MPOABIKEHHE K
KeJIaeMOMY pe3yJbTary;

—HaBbIKA TCHEPUPOBAHHUA M OQOPMIICHHS COOCTBEHHBIX HJEH, OOJeYeHHs UX B YAOOHYIO JUIS
pacnpocTtpanenus GopMmy;

—HaBBIKA YBQ)KUTEILHOTO OTHOIICHHWS K YYXKHUM B3[JIAJaM U WM, OPOPMIICHHBIM B  paboTax
IpYrux JIOAEH, JpYyruX aBTOPOB — BIAJAEIbLEB HHTEIEKTYyaJIbHON COOCTBEHHOCTH;

- HaBbIKa yOJIMYHOTO BBICTYIIJICHUS nepen OosbLION ayUTOpHUEH,
apryMeHTHpPOBaHHMS W OTCTaMBaHUS  CBOEM  TOYKM  3pEHUs, OTBETOB  HAa  BOIPOCHI
CBEPCTHUKOB U B3pOCIBIX, YOXKICHUSI OPYTUX B CBOEW IpPaBOTE, MPOJBUKEHHS] CBOUX WJIEH;
—HaBblKa pabOThl €O CHEHHATU3UPOBAHHBIMM KOMIIBIOTEPHBIMU IIpOrpaMMaMH, JlaDOpaTOPHBIM
o0opy/nOBaHHWEM, TEXHUYECKMMM  yCTpOWCTBaMH,  OUONMOTEYHBIMH (OHAAMH U HHBIMHU
pecypcamMu, C KOTOPbIMM MOXET OBbITh CBSi3aHA MPOEKTHO-UCCIEAO0BATENbCKAsl JESITENbHOCTD
IIKOJIbHUKA.

Kpome Toro, pabora mKoIbHWKA HaJ NPOEKTOM WM HCCIeAOBaHHEM OyaeT crmocoOCTBOBAaTH M
Pa3BUTHIO €T0 aJIeKBaTHOM CaMOOLIEHKH.

BapuaHTtsl peanu3anuu nporpaMmMsl U GOpMbI IPOBEICHU 3AHATHI.

JlanHass mporpaMMa paccuyMTaHa Ha paboTy CcoO IIKOJbHMKaMu 5-9  Kjaccos.
[lemarory BaxkHee akLIECHTMPOBATH CBOE BHUMAHUE HE CTOJIBKO Ha KayeCTBE pe3yJbTaTa MPOEKTa WU
UCCIIEIOBAHUS, CKOJIBKO Ha TOM, YTOObI yJallIUiCs MOJTydai 3HaHUSI B TOM YUCJIE U Yepe3 BBIMOTHEHNE
MPAKTUYECKOTO 3aJaHusl, JeJIajl BBIBOJBI M YMO3AK/IFOUEHHsS] Ha OCHOBAaHUM CBOErO HCCIEIAOBaHMS,
YUYWJICA CpPAaBHMBATh €ro pPE3yJbTaThl C TEOPETUYECKUM MAaTEPHUAIOM M HUCCIEIOBAHMAMHU APYTHUX
IIKOJIbHUKOB. TakumM 00pa3oM, MIKOJbHUK OCBOMT OCHOBBI IPOEKTHO-HCCIIEI0BATENbCKON
NEeSITeIbHOCTH U IPUOOPETET HABBIK KPUTUYECKOTO OTHOIICHUS K MaTepHally.

B3aumocBsi3b ¢ mnporpamMmoil BocnuTaHusl. IIporpamma Kypca BHEYPOUHOM JE€ATEIbHOCTH
pa3paboTaHa c y4eToM PEKOMEeH1auii MIPUMEPHOU pOrpaMMbl  BOCIIUTaHUS,
YUUTBIBAET IICUXOJIOTO-TIEJarOrMUYeCKre 0COOCHHOCTH TaHHBIX BO3PACTHBIX KAaTEerOpuu. O10
MO3BOJISIET HA MPAKTHUKE COECOUHUTH OOYYAlOIIyl0 M BOCHUTATENBHYIO JEATEIbHOCTh IIeAarora,
OpPUEHTUPOBATh €€ HE TOJbKO HA MHTEJUIEKTYaJIbHOE, HO M Ha HPAaBCTBEHHOE, COLIMAIIBHOE PA3BUTHE
pebeHka. DTo mposBIsSETCS:

—B MPUOPUTETE JUYHOCTHBIX PE3YJbTATOB peAIU3alUU NPOrpaMMbl BHEYPOUHOU JI€ATEIBHOCTH,
HalIEIINX CBOE OTPAKEHNE U KOHKPETU3AIUIO B IPUMEPHOU MPOTpaMMe BOCIIUTAHMS;

—B BO3MOXHOCTHU KOMIUJIEKTOBAHHUS Pa3HOBO3PACTHBIX rpynn Ui OpraHu3anuu
PO OPHUEHTALIIOHHOM JESITENbHOCTH IIKOJIbHUKOB, BOCITUTATENIBHOE 3Ha4YECHUE
KOTOPBIX OTMEYAETCA B MPUMEPHOI MPOrpaMMe BOCIIUTAHHUS;

—B HMHTEPAKTHBHBIX QopMax 3aHATHA I I[IKOJFHUKOB, OOECHEYMBAIOIIUX OONBIIYI0 HUX

BOBJICYCHHOCTb B COBMCCTHYIO C ncaarorom u Apyrumu ACTbMH  JCATCIIBHOCTH U

BO3MOXXHOCTb O6p330BaHI/I$I Ha €€ OCHOBEC ACTCKO-B3POCIIbIX O6IJ_IHOCTCI71, KJIIOYCBOC 3HA4YCHUC
KOTOPBIX p1A) b § BOCIIMTAaHUA TTOAYCPKUBACTCA HpHMCpHOﬁ HpOFpaMMOﬁ
BOCIIMTaHHA.

HopmaruBHO — IpaBoBYIO OCHOBY paboyeii MporpaMMbl COCTABIISIIOT CIIEAYIOIIUE TOKYMEHThI
1. 3akoH 00 o6pazoBanuu Ne 273-D3.

2. O®enepanbubiii 3akoH 0T 19.12.2023 Ne 618-®3 «O BHeCEHMHM HU3MEHEHUH B

@enepanbHblif 3akoH «O06 0o6pa3oBanuu B Poccuiickoit denepanuny.



3. Oenepanbhbiii 3ak0oH 0T 04.08.2023 Ne 479-03 «O BHECeHMHM W3MCHCHUH B
@enepanbHblii 3akoH «O0 o6pasoBanuu B Poccuiickoit enepannmny.

4. [Ipuka3z Munucrepcrta npocseienus Poccuiickont ®enepanun ot 31.05.2021 Ne 287
«O0 yTBepkaeHUHN (enepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa OCHOBHOTO
obmiero oopazoBanus» (3apeructpupoBan 05.07.2021 Ne 64101)

S. [Ipuka3z MunucrepctBa npocseuienus: Poccuiickoit ®@enepanuu ot 18.05.2023 Ne 370
«O0 yrBepxkacHUH (enepabHON 00pa30BaTeNLHOM MPOrpaMMBI OCHOBHOTO OOIIET0 00pa30BaHHDY
(3apeructpupoBan 12.07.2023 Ne 74223).

6. [Ipuka3z Munnpocsemienust Poccun ot 22.01.2024 Ne 31 «O BHECeHHH U3MEHECHHI B
HEKOTOpble TMpuka3bl MuHuctepcTBa oOpa3oBanust W Hayku Poccuiickoit ®enepaunu u
MunuctepctBa  mpocBemenust  Poccuiickoit  ®Depepanuu, — Kacaromuecs — (enepalbHBIX
roCy/lapCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB HauyaJbHOIO 00IIero oOpa3oBaHUs U OCHOBHOTO
o011ero 0Opa3oBaHUsY.

7. [Tpuka3z Munnpocsemnienus Poccun ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsiaka
OpraHM3allii M  OCYILECTBIEHHS  0Opa30BaTe€IbHOW  JESITENBHOCTH IO  OCHOBHBIM
0011e00pa3oBaTeNIbHBIM TIpOTpaMMaM - 00pa3oBaTeIbHBIM TMPOTPaMMaM HAdadbHOTO OOIIETo,
OCHOBHOTO OOIIETO M CPETHEro 00IIero 00pa3oBaHUs.

8. [Tpukaz Munnpocsemenus: Poccun ot 03.08.2023 Ne 581 «O BHeCeHMM M3MEHEHUS B
NYHKT 13 mopsiaka opraHu3ali U OCYIIECTBICHUS 00pa30BaTeIbHON AESITEILHOCTU MO0 OCHOBHBIM
001eo0pa3oBaTeIbHBIM TIpOTpaMMaM - 00pa3oBaTeIbHBIM TMPOTpaMMaM HAdaJbHOTO OOIIETro,
OCHOBHOTO OOIIEro W cpeAaHero oOmero oOpa3oBaHMsl, YTBEPKIECHHOIO MPUKa30M MUHHCTEPCTBA
MPOCBEIICHUs poccuiickoit Gpeaeparuu ot 22 mapta 2021 1. Ne 115»

9. [Tpuxaz Munnpocsemienuss Poccun ot 21.06.23 No556 «O BHeceHMM HU3MEHEHUH B
npuinoxkenuss Ne 1, Ne 2 k mnpukasy Munpocemenuss Poccun ot 21.09.2022 Ne 858 «O06
yTIBepkAeHUU (heepanbHOro nepevHst yueOHMKOB, TOMYIIEHHBIX K HCIIOIb30BAHUIO TIPU peau3aluu
MMEIOIUX TOCYAAPCTBEHHYIO aKKpeIUTalHui0 o0pa3oBaTelIbHBIX MPOTpaMM Ha4adbHOTO OOIIero,
OCHOBHOTO 00Iero, cpemHero oOmiero o00pa30BaHUS OpraHU3alUSIMH, OCYIIECTBISIONUMUI
o0pa3oBaTeNbHYIO  JAEATEIbHOCTb, M YCTAHOBIEHHUS TMPENENIbHOIO CpOKa HCIHOJb30BaHUS
UCKJTFOUEHHBIX YUYEOHUKOBY.

10. ITocranosnenue [IpaBurenscta PO ot 11.10.2023 Nel1678 «O0 yTBEpKI€HUH MPaBHII
IpUMEHEHHs AIeKTpoHHOro 00ydenus, JJOT npu peanuzannun oOpa3oBaTeIbHOIO IPOIIECCay.

11. [TocranoBnenue [7aBHOrO TOCYAApPCTBEHHOIO CaHUTApHOTO Bpada Poccuiickoit
@eneparuu ot 28.09.2020 Ne 28 «OO0 yrBepxkaenuu canuTapHbix npasui CIT 2.4.3648-20
«CaHuTapHO-3MHIEMHOJIOTMUECKHE TPEOOBAaHUS K OpPraHU3alUsM BOCIUTAHUSA M OOyUeHHsI, OT/IbIXa
1 03/10poBIieHUs AeTelt 1 Mostoiexxu» (BMecte ¢ «CII 2.4.3648-20. CanurapHble IpaBuia...»).

12. [Ipuka3z Munnpocsemenus Poccun ot 27.12.2023 Ne 1028 «O BHECEHMM U3MEHEHU B

HEKOTOpbIe npuka3sl MuHoOpHaykn 1 Munnpocsenienus, kacawoumecs @I'OC ocHoBHOTO 00111€TO


http://publication.pravo.gov.ru/Document/View/0001202107050027
http://publication.pravo.gov.ru/Document/View/0001202107050027
http://publication.pravo.gov.ru/Document/View/0001202107050027
http://publication.pravo.gov.ru/document/0001202307140040
http://publication.pravo.gov.ru/document/0001202307140040
http://publication.pravo.gov.ru/document/0001202307140040

00pa30BaHUs M CPEIHEr0 00IIET0 00Pa30BAHMSD.

13. [Ipuka3z Munnpocsemenust Poccun ot 01.02.2024 Ne 62 «O BHeceHUM W3MEHEHUU B
HEKOTOpble MpuKa3sl MuHnpocBenienus Poccun, kacarommuecs (eaepaibHbIX 00pa3zoBaTeIbHBIX
MPOrpaMM OCHOBHOTO OOIIEro 00pa30BaHuUs U CPEIHEr0 00IIEro 00pa3oBaHUS.

14. [Ipuka3 MunuctepcrBa npoceuienust Poccuiickoit @eneparuun ot 09.10.2024 Ne 704
«O BHECEHHMH H3MEHEHUH B HEKOTOpble NpHKa3bl MuHucTepcTBa MpocBenieHus Poccuiickoit
@enepanun, Kacarommecs (eaeparbHBIX 00pa30BaTENBHBIX IMPOTPAMM  HA4YaJbHOTO OOIIEro
oOpa3oBaHUs, OCHOBHOTO 0OmeEro oOpa3oBaHUsT ©  CpeOHEro  o0mero  oOpa3oBaHHS
(3apeructpuposan 11.02.2025 Ne 81220).

15. VYceraB I'BOY «OIINe80 I''O.MAKEEBKA»

16. [lman BHEYpOUHOH JeaTenbHOCTH OCHOBHOTrO obmiero obpazoBanust [BOY «OLI Ne 80 T'.O.

MAKEEBKA» Ha 2025-2026 y4eOHbIl Toj



COJIEP)KAHUE KYPCA BHEYPOUHOU JEATEJbHOCTH

Mopnyab «Kak :KNBOTHbIE H PACTeHHUs] NPUCIIOCA0JIMBAIOTCS» (IBOJIOLMOHHAS IKOJIOTUS) 5
kJjacc (34 yaca)

1. Mot uccnedyem scuevte oovexkmot (6 uacos)

CBoiicTBa M CTpOEHHME KMBBIX OPraHu3MOB (CTpoeHHME KJeTKu). Bua, ocobb — opranmsm Kax
enuHas cucreMa. Apjantanmu (mpucriocobnenus). [loHaTne romeocTasa JXUBOTO OpraHU3MA.
Crnioco6sb1 ero momnepxanus. [lonsaTre BapuaTMBHOCTH Tpu3HaKa. MccmenoBarenbeckue paboTHI
«Bce m  (cunumupl, Oenku, Oepespl W T.4.) oauHakoBble? ®DoTokBecT».OrpaHuyueHUs
MOPQOJOrMUecKUX U  Qu3noNorHMueckux afantauuil. Iloyemy opraHusmbl HE CTaHOBSTCS
OECKOHEYHO OOJBIIMMHU, MaJleHbKUMHM, BcesiAHbIM. IIpaktuyeckas pabora «CocTaBisieM KHUTY
PEKOPJIOB PaCTEHUN M KUBOTHBIX HAILIETO Kpas.

2. Bausanue okpycatoueii cpedvt na ycugvle opzanuzmol (12 uacos)

@akTopel OKpYKarouen cpezpl (abnoTtuueckue, OuoTHUeCKue, aHTPOIIOTEHHBIE).
[IpumepbrabroTHuecknx (PakTOpPOB, OKa3bIBAIOIIUX OCHOBHOE  BJIMSIHHE Ha
KHU3HEIEATEILHOCTh YKUBBIX OPraHU3MOB:  TeMIleparypa, CBET, BJIAXKHOCTb.

[Mpaktudeckoe 3anstue «l[BeT W Temno» (KyOMKH Jbja B3BECHTh, MOJOXHUTH B yamku [letpu Ha
pasHolBeTHYI0O Oymary, depe3 30 WMHHYT B3BECHTh 3aHOBO — KTO OBICTpee pacTasii).
[IpakTueckoe 3anarue «Uto pacTBopsieTcs B Boe» (skcnepuMeHT «Kuakuii nom»). Ilpaktuueckoe
sansate  «/uddysus BemectB B Boae (pacTBOpHI)», «JIBMIXKEHHWE PAcCTBOPOB IO  IBETKY».
[Ipaktnyeckoe  3anarue «Jlegq TmmaBaer B Boje  (aiicOepru, 3amMep3aHHe BOJOEMOB)».
[IpakTueckoe  3ansitue «Jleg mpu  3aMmep3aHuu  pacmmpsiercs»  (paspylleHue  KaMmHs
(mouBooOpazoBaHue), 3amep3anue KJIeToK). OCHOBHBIE  3aKOHOMEPHOCTH  IMPHUCIOCOOICHUS
JKUBBIX OpPraHU3MOB K abuotnueckuMm ¢akropam. [IpucnocoOiieHnss K OCHOBHBIM aOMOTHYECKUM
(dakTopaM: Temmeparypa, BIAXHOCTh M cBeT. [Ipaktmdeckoe 3anstue «lllyba» (kyOukum nbaa
3aBEpHYTh B pa3HbIil MaTepuai, B3BecHThb). [IpakTtuyeckoe 3ausitHe «I[IMrMEHTH» (MOKHO pa3leNnuTh
Ha BaTMaHe Kpacutenu u3 ¢iaomacrepoB». IIpaktuueckoe 3anstue «Kak XKMBOTHBIE IUIaBalOT B
BoJie» (DkcnepuMeHT ¢ nuneTkoil). MccnenoBaTensckue paboTel «BrnusiHue cBera (Teria, BIaXXHOCTH,
COCTaBa TIOYBbI) Ha pAcCTeHHsT B  ©CTECTBEHHBIX WJIM HCKYCCTBEHHBIX  YCIOBHSIX» (Ha
JOCTYITHOM MaTepuale).

3. Bzaumooeiicmeus scusvix opzanusmos (4 uaca)
buotnueckue ¢akTopbl. 3aKOHOMEPHOCTH Pa3BUTHUSI MEKBUIOBBIX B3auMooTHomIeHu. KosBomronus

(XUIIHUK-KepTBa; Mapa3uT-XO34WH) OBOJIONUS cTpareruil noObiBaHus mnumm. CoIHaTbHOCTD.
Bunei-Bcenennpl.  Ilepeuenn pactenmii-penurteneii. MccnenoBarensckas pabora «Habmonenus
3a B3aMMOOTHOIICHUSM XUBOTHBIX NPU AOOBIBAHUM MUINH (KOPMYLIKW A NTHIL, IS TOPOACKHX
WIN CeNbCKUX JKUBOTHBIX). BeG-xamepb». MHcecnenoBatenbckas pabota «Pacmpoctpanenue
BUJIOB-CHHAHTPOIIOB B HAIlleid MECTHOCTH.

4. Yenoeek 6 scusnu pacmenuii u yxcusomnuvix? (6 uacos)

Antponorennsie (akropsl. [IpaBaa 7, 4TO MEPBOOBITHBIE JIOIU KU B TAPMOHHH C TPUPOIOH.
OpoMantHUBaHUE W MPUPYUYEHUE KUBOTHBIX M PAacTEHUI. 3adyeM cracaTh BRIMHUPAIOUINE BHJIBL, Kak
3T0 Jnenatb. KynbTypHble pacTeHuss W UX JAuKde Tpeakd. [loyemy BaKHO HMX COXpaHSTh.
Pa3HooOpa3ue KymbTypHBIX pacTeHHWH W WX 3HAYCHHE B JKU3HHM 4enoBeka. KpacHas kHura Bamieit
tepputopuu. Ocobo oxpaHsemble TeppuUTOpUH, 3anoBenHuku Poccum u wmupa. [IpakTudeckas
pabota «PazHooOpa3ue KyIbTYpPHBIX PACTCHHIA B BallleM PETHOHE».

UccnenoBatenbckass pabota «BiusiHHE aHTPOMOTEHHBIX (AKTOPOB HA pPa3BUTHE pACTCHUN B
rOpo/Jie/HACEIIEHHOM ITYHKTE.



Okckypeus/mipaktrueckas  padora «OOIIT B  BameM peruoHe —  yYHHUKAIbHBIE OOBEKTHI
TIPUPOJIBD».

5. Oxonozuueckue nuwu (6 uacos)

buocdepa — onHa w3 BakHEWmUX 000m0uYek 3emiid. UTO Takoe «IKOJIOTHYECKHE HUIN» U KaK
oan (opmupyrorcsa? DopMuUpoBaHWE 3HAHUN MO OHMOPA3HOOOPA3MIO KHU3HEHHBIX  (OpM,
MOBEJICHYCCKUX  MPHUCIIOCOOJICHUH, MOu(UKAIMOHHAs W3MEHYMBOCTh (Ha ©0a30BOM  YpOBHE).
PactutenbHbIe cOOOIIECTBA U UX TUITBL. Pa3BUTHE U CMEHBI PACTUTEIBHBIX COOOIIECTB.
HccnenoBarensckie paboThl  «OKOJOTMYECKHE HUIIM BOKPYr TeOs — ommcaHue (PakTopoB
okpyxatomen cpensi». HccnemoBatenbckue paboThl «DeHOTOTrHYECKUe HAOTIOACHUSY.

Monysib «OcHOBBI pacTeHHeBOICTBa» 6-7 Kiacchl (68 yacoB)

1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uto-Takoe pacTeHUEBOACTBO: OCHOBHBIC (DaKTOpBI BhIpalIMBaHUs pacTeHud. Vctopus pazButus
arpoxuMuyeckux 3HaHui (pabotel M.B. Jlomonocosa, 1O. JIubuxa, byccenro, B.B. JlokyuaeBa, K.A.
Tumupsizera, [1.A. Kocteruesa, JI.H. [IpsaumnaukoBa u ap.). [Ipaktudeckas padota «bouka JInOuxay.

2. Azpomexnuueckuii 3xcnepumenm (6 uacos)

[IpaBuma MOCTAaHOBKM  arpodKCIepuMEHTOB. [locTaHOBKa  SKCIEPUMEHTOB C DPACTCHHSIMH.
Bri6op TeMmbl, cocTaBieHHE THUNOTE3bI, IEIM W 3a7a4 DKCIIEPUMEHTa 10 BHIPAIMBAHUIO PACTECHUHN
B KOHTPOJIUPYEMOM cperne. Kontponmu, MOBTOPHOCTH,  MPOBEJICHUE IKCIIEPUMEHTA.
[InanupoBanue  skcriepumenTta.  OlleHKa — pe3yJabTaTOB dKcnepuMeHTa. VccnemoBaTenbckas
pabota «@DakToOphl, BIUAIOIINE Ha MPOpACTaHUE CEMSH (POCT IPOPOCTKOB).

OcBO€HME TEXHOJIOTUH KPYIVIOTOJUYHOTO BBIPAIIMBAHUS CAIATOB U MUKPO3EJIEHU B KOHTPOJIMPYEMBIX
UCKYCCTBEHHBIX ycioBHsiX. COOp YCTaHOBKM JJisi BBIPALIMBAaHUS PACTEHUH B KOHTPOJIUPYEMBIX
YCIIOBHSIX.

3. Ponb xumuueckux snemenmos ¢ numanuu pacmenui (20 uacos)

Bona. PactBop. BriTsixkka. AHHOHBI, KaTHUOHBI, 3JIEKTPOINPOBOTHOCTD u pH
pactBopa. Poiib XMMUYECKHMX 3JIEMEHTOBB NUTAaHUM pacTeHui. llosiyueHne nuTaTenbHBIX BELIECTB
pactenusimu. [Ipaktuueckas pabora «Cxembl MUTATENbHBIX PacTBOPOB. Pacuer 103 ynoOpeHuit mmns
MUTATEIbHBIX PACTBOPOBY.

Yao0peHus: opraHudeckue, MHHEpalbHbIE, MHUKpOOUONOTHYeCKHEe. THUIBI TUTAHUS PACTCHHIA.
Bo3nymnoe u  MuHepanbHOE (KOpHEBOE) TMUTaHUE pacTeHWi. TpaHCOPT  MUTATENbHBIX
BCIIECTB PACTEHUN: BOCXOIAIIMNA W HHUCXOIAIMMK TOK. BakHeilmmue kanuiiHble, (OCPOpHBIE H
a30THbIE ynoOpeHusi, ux cBoiictBa. [IpocTeie u crnoxnble ynoopenus. IIpaktuyeckas pabota
«[IpaBuna cmemmBanus ynoopenuit» Ilpaktuueckas paborta «lluTanuwe pacTeHMii: TEXHOJIOTHUS
MIPUTOTOBJIEHUS TUTATEIbHBIX PACTBOPOB ISl PA3HBIX KYJIBTYPY.

Poct u pasBuTHE pacTeHMii: STambl OHTOTEeHe3a, (PAKTOPBI, BIHUSIONINE HA POCT PACTEHUU: CBET,
IrycTOTa TOCaNoK, muTaHue, cyocrpar. I[Ipaktuueckas pabota «MOHUTOPUHT MHMHEPAIBHOTO
MUTAHUS PACTEHUI».

Oco0OeHHOCTH TNHUTaHUS PACTEHHH a30TOM. A30T M €ro 3HauYeHUEe B KU3HU pacTeHHil. Dopmbl
a30Ta U UX MpeBpalleHue B TIOUBE.

Uctounuku docdopa ans pacrenus. 3Hadenue (ochopcoaepkaiux coeluHEeHUuN B KieTke. Ponb
MaKpOIPTHUECKUX coeqnHEeHUI (hochopa B IHEPTeTUIECKOM OOMEHE.

Bnusnue xamuss Ha (QuU3MYECKWe CBOMCTBA MPOTOIJIA3MbI, Ha (EPMEHTHI YIIIEBOJIOPOIAHOTO
oOMeHa, cuHTe3 OenKkoB U Ap. Ponb kanus B mojuiep>kaHuyd MOHHOTO OanaHca B TKaHSX, B IpoIieccax



CaMOPETYJISILHU.
PerynstopHass u  cTpykTypooOpa3oBarenbHasi pojb  KajblusA. YdacTHe B 0Opa3oBaHUH
KJICTOYHOHM CTEHKH, MOIACP)KaHUU CTPYKTYPBI MEMOPaH U Peryssius UX MPOHUIAEMOCTH.

3HaueHue MarHus B MeTabonm3Me pacTeHuid. MarHuii B cocraBe XJIOpo(duiuia, CXOJCTBO
XJI0poHIUIa ¥ TEeMOTJIO0MHA KaK CBHJIETEIBCTBO €IMHCTBA OPraHUYECKOTO MHUPA.

Cepa M ero OCHOBHbBIE COEIMHEHHS, UX POJb B CTPYKTYPHOW OpraHu3aluM KIETKH, y4acTHE B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUIX.

Muxkposnementsl. [lpencraBiaeHuss O poid  MHUKpPOIJIEMEHTOB B MeTaboiIM3ME€ pacTeHUH.
OCOOCHHOCTH TOCTYIUICHUSI MUKPOAJIEMEHTOB B pacTeHus. CHHEpPru3M W aHTAaroHU3M DIIEMEHTOB
IIATAHUS PACTCHUM.

PactutenbHas  AuMarHocTMka M METOABl  WAEGHTU(UKALMM  HENOCTaTKa/M30bITKa 3JIEMEHTOB
nutanus. [Ipaktuyeckas padora «PacturenbHast TMarHOCTHKAY.

Uccnenosatenbckas padora «OLEHKAa COCTOSIHMS KOMHATHBIX PAcTeHHMM, pacTeHHM Ha IIKOJIbHOU
TEPPUTOPUH, YCTAHOBKA MPUYMH NATOJIOTHMYECKUX COCTOSIHMN (TpU HAJIMYHUH)».

UccnenoBatenbckass  pabota  «OneHka  BAMSHUS —~ Pa3IMYHBIX ~ DJIEMEHTOB  HAa COCTOSIHUE
pacTeHui (COCTaBICHHUE PA3IMYHBIX ITOKOPMOK)».

4. Pezynamopol pocma pacmenuit. 3awguma pacmenui (4 uaca)

[lonsitTne o perymaropax poctra pacteHud. CTUMYNATOpPBl pocTa — (UTOTOPMOHBI (AyKCHHBI,
rub0epeuIiHbI, TUTOKUHUHBI). THrnOuTOpsl pocta pactenuii: 1. mpupoaHbie (abcuu3oBasi KUCIOTa U
HEKOTOphie  (eHONbHBIC  BemiecTBa  (MKyMapoBas, KOpWYHAas, CAJIHMIWIOBAas  K-Thl), 2.
cuHTeTHYecKue (MOp(aKTUHBI, peTapAaHThl, JAe()OTUAHTHI, IECUKAHTHI, TEPOUITHIBI).
DOUTOMOHUTOPUHT M OICHKAa cOoCTOosHUsA pacTeHud. CoBpeMEeHHbIE CIMOCOObl MOHHUTOPHHTIA.
[IpakTrueckass pabora «DOUTOMOHHTOPUHT U OIICHKA COCTOSIHUS pacTeHuil. COBpeMEHHBIE CIIOCOOBI
MOHUTOPHUHTa».

UccnenoBatenbckast pabota «BnusiHue rerepoaykcrHa Ha mpopacTaHue (pocT Ha pa3HbIX CTausX, B
Pa3HbIX YCIOBUSX) PA3IUYHBIX PACTCHUID.

3ammTa pacTeHW OT BpeauTeNeil: OCHOBBI Ouometona. Ilpakruueckas paborta «MHCekTapuu:
MIpaBUJIa U YCIOBHSI pa3Be/IeHUs TOJIE3HBIX HACEKOMBIX).

5. Boomnasa, necuanan u noyeenHas Ky1bmypbl, UX HPUMEHEHUE 6 GbIPAUJUGAHUU PACH EHUIL.
QDu3zuonozusn pacmenuil (8 uacos)

Bonnas, mnecwyanas W TIOYBEHHas KyJIbTYpbl, HX MPHUMEHEHHE B BBIPAIIMBAHUHM DPACTEHUIL.
[IpoBenenne Boabpl B KOpHE U cTeOne pacreHuil. [Ipaktudeckas pabota «KopHeBoe naBieHUE.
Bonublii pexxum pacTeHH: CTpPOEHHME YCTBUIL: (DAKTOpbI, BIHMAIOLNIME HA HX PACKPBITUE H
3aKpbITHE. 3HAYEHUE MEXaHW3Ma PEryNilMM WCHapeHus Biaru pacreHueM. llpakrtuueckas pabora
«IIpuroToBieHue npenapara yCcTbHUI] METOJIOM CIICITIKAY.

UccnenoBatenbckue paboThl: «BrnusHue yclaoBHM colep)kaHWs pAacTeHUH Ha KOJIUYECTBO
YCTBHID.

@doToCHHTE3 — YHHUKalIbHBIA Tmpolecc pacteHuid. TemHoBas u cBeToBast ¢a3bl (OTOCHHTE3A.
3Hauenue ¢GoTOCHMHTE3a M JKUBBIX OpraHu3MoB. Ilpaktuueckas pabota «DyHKIIMOHATBHAS
JMAarHOCTUKA PACTEHHI 10 aKTUBHOCTH  XJoporuiactoB» MccnenoBaTenbckas pabota
«Omnpenenenne xmopodumia A u b, omneHka (OTOCHMHTETHYECKOW AaKTUBHOCTH pACTEHUH U
(hakTOpPOB, BIUSIOMIUX HA HEEY.

@dakTopbl pocTa pacTeHWil: Bo3ayX W a’pauus. [logzemMHOe AbIXxaHUE PACTEHMI: COCTaB MOYBEHHOIO



BO31yxa, Ta3o00MeH. ['a3000MeH mpu OecrnoyBeHHOM BbIpamBaHuu. IIpaktuueckas paborta
«Aspamus, CO2 u O2. Jlpixanue pactenuit». Ilpaktudeckas pabora «/lpIxaHue pacTeHUN: OLlEHKa
MHTEHCUBHOCTU JbIXaHUS PACTEHUH U TUIOJ0BY.

UccnenoBarensckue paboTel:  «BnusHMEe crnocoba BeIpamuBaHus —(COCTaBa MUTATEILHOM

6. Kyasmypuuie pacmenus. Cospemennvie acnekmut cenexyuu (20 uacos)

Kak 4enoBex cranm wucnonb3oBaTh pactenusi? CBA3b pa3BUTHS IUBUIM3AIMH  YEJOBEKA W
oJgoMamiHuBaHusA pacteHuil. Jlomectukamusa. [uckyccus «Jlomectukanusi, BCE€ JM pPAcTEHUS H
KUBOTHBIE, = KOTOpBIE JKMBYT PSIOM C  YEJIOBEKOM UM OJIOMAlIHUBAIOTCI? MOXKHO U
CUMTATh TapakaHa 0JIOMAITHEHHBIM KHBOTHBIM 7

HacneactBeHHOCTs M WM3MEHYMBOCTH — OCHOBHBIE CBOMCTBA JKMBBIX OPraHu3MoB. 3MEHYMBOCTH.
Bunet  uw3smenumBocth. [lpaktuueckas pabora «MoaudukaimoHHass W3MEHUYUBOCTh (JIUCTHA,
WTOJIKH C OJTHOTO JIEPEBA)».

'en — marepuanbHBIA HOCHUTENIb HACIEACTBEHHOCTH M HM3MEHUYMBOCTU. HyKIeWHOBBIE KHUCIOTHI.
Jlokanu3anusi reHeTuyeckoro marepuana B kietke. Jlenenue xinerok. Perumkarus JJHK. OcHoBHas
norMa MoJekyaspHoi Ouonoruu. Tpanckpunuus. Tpancnsuus. Myrauuu. Ilpaktudeckas pabota
«l'eH — wHCTpYKIMS MO COOpKe KIETKH (Ha Omcepe winm KOHCTpyKTope)». Ilpaktuueckas pabota
«Mytammus Ha OyrepOpoae (mo0oit  00BEKT U3 Tpeapiayliel  padoThl, TAEe HU3MEHECHHE
MHCTPYKIMHU TPUBENET K U3MEHEHHUIO BHEIIHErO BUJIa OOBEKTA)».

Oddext OYTHUIOUYHOTO TOPJIBINIKA W TEHETHYecKoe paszHooOpaszme. UTo Takoe reHOaHK? 3adem
COXpaHATb TEHETHYECKHe pecypchl pacTeHHil? OCHOBHBIE CIOCOOBI COXpPAaHEHHS T'€HETUYECKUX
peCypcoB pacTeHuit (ex situ u in situ).

3navenne pabor H.M. BapumnoBa. 3akoH romosioru4eckux psgaoB. LIeHTpbI mOpoucxoXaeHUs
KynbTypHbIX pactennii H.M. BaswmoBa wu IIL.M. JKykosckoro. Ilpaktuueckas pabota 10
rpynnam «OTKya Ha HallIKX CTOJIaX (PYKTHI/OBOIIN/3TaAKWY.

OcHoBHbIE MeTOnbl  cenekiuu. [ ubpummzarmms. @Dopmbl  oTO0pa. OCHOBHBIC HANpPaBIICHUS
CEJIEKLIMU: YIy4IIeHUE YPO>KaWHOCTHU, YCTOWYMBOCTH K OMOTHMYECKMM U aOHMOTHYECKUM (hakTopam.
[IpakTueckas pabota «BripamuBaeM ropox. Kak npoBect ckpeluBaHue y ropoxay.

Ectb B0 YKU3Hb B npooupke? buotexnonorus KYJIbTYPHBIX pacTeHuil.
HccnenoBatenbckas pabora «BbIpamuBanue pacteHuit B pooHupKe» (MOXHO
BOCIIOJIb30BATHCS pe3ynapTaTaMmu IPEIBLITYITIX JKCIIEPUMEHTOB 1o COCTaBJICHUIO

MUTATEIBHBIX PACTBOPOB TSI PACTCHUA).

Kak uenoBex moxer wmoauduimpoBats pacrenus? ['enernueckoe penaktupoBanue. CoBpeMeHHbIE
MOJIXObI U JIOCTIXKEHHsI TeHETHUECKOTO peAaKTUpOBaHus  pactenuil.  [Ipaktuyeckas  pabora
«["enoMHBIE HOKHHIIBI (MOaenupoBanue padotsl cuctemsl CRISP-Cas).

7. Pacmumenvhasn npooyxkuus. (8 uacos)

Hanzemusie u moazemubie opranbl pacteHuid. [loGer u BumonsmeHeHHBIN mober pacteHuit. CriocoObl
Pa3MHOKEHHSI PACTCHUI.

[TonsiTve o0  KauecTBE MPOAYKTOB  mnuTaHus. [IpoOnemMbl  KOHKYPEHIIMH OTE€YECTBEHHBIX
MPOJYKTOB MUTAHHS C UMIOPTHBIMH. JIOTHCTHKA JOCTAaBKU M CPEJICTBA CMECH, CXEMbl BHECEHUS) Ha
POCT M pa3BUTHUS Pa3NUYHBIX pacTeHui». CoxpaHeHus NpPOAYKTOB mnuTaHus. IIpakTudeckas paboTa
«[Ipenensno  pomyctumble  konueHtpauuu (IIJIK) wu  wmetomsl  koHTponss — 6e30mMacHOCTH
PACTHTENBHBIX MPOAYKTOB MTUTAHUS.

Mukpo3eneHb: TMoJe3HOCTh U TexHonorus. MccrmemoBarenbckas pabora «OleHka KadecTBa
BBIpAIEHHOW MUKpO3eIeHn» (TU00 CBOS, MO0 M3 Mara3uHa).



Xumuueckuit ananu3 npoaykuu. OcHoBbI criekTpodoromeTpun. [loTernmmomerpus. Xpomarorpadusi.
[IpakTueckas pabota «MeToapl OIICHKH KAaueCcTBAa PACTUTEIBHON TMPOJMYKIMH: XpaHEHUE U
COXPAaHHOCTh MUTATEIbHBIX BEIIECTB» (IO JOCTYMHOMY 00OPYIOBAHUIO).

HccnenoBatensckas pabora «Omnpexnenenne ButamMpHa C  METOJOM OOpaTHOTO THTPOBAaHUS B
IJI0/1aX Ha Pa3HOM CPOKe (Croco0e) XpaHeHUsD.

Monyab «buorexnosorus» 8 kiaccol (34 yaca)
1. Buomexnonozusa (4 uaca)

[lonsiTne OuOTEXHOJIOTUU. 3ayeM YEJIOBEKY OHMOTEXHOJIOTMH, B YEeM MX

MPEUMYIIECTBO  TEpeJ] XUMUYECKHUM CHHTe30M. (OCHOBHBIE OHOOOBEKTHI OHMOTEXHOJOTHU:
MPOMBIIUICHHBIE MHKPOOPTAHU3MBI, KIETKM ¥ TKaHU pPACTEHHI, JKUBOTHBIX U YeJOBEKa,
Oouokaranuzatopel. [lpaktuueckass pabota «llpumepbl NprUMeHEHUS OHOJOTMYECKMX OOBEKTOB B
TBOEH KU3HUY.

Ceipbe U1 OMOCHHTE3a U OILIEHKa ero OHoJIoTHYecKOoM 1eHHOCTU. (OCHOBHBbIE HUCTOYHHMKHU
yriepoaa, aszora, docdhopa, MHKpOdIEMEHTOB. lccienoBaHne HOBBIX HCTOYHUKOB — CHIPHS
(BKIIIOYasi BOMIPOCHI €ro IMpeABapuUTeIbHONM 00paboTKM), pa3paboTKa HOBBIX MHUTATENbHBIX CpEl, B
TOM YHUCJIE€ BKJIIOYAIOMIHUX OHOCTUMYISATOPHI U JIpyrHe€ JIIEMEHTHI YIpaBiICHUS W ONTUMH3ALUU
nporueccoB OnocuHTe3a. MeTo bl ONTUMH3AINH MUTATENbHBIX CPE/I.

2. Mukpoouonozus (12 uacos)

[TonoxeHne mMpoKapuoTOB B cCHCTEME opraHudeckoro mupa. CTpoeHHe OaKTepHabHOM KIIETKH.
Knaccudukanus 6axrepuii. Mopdomorust 6akrepuii. [IpocTbie U CIOXKHBIE METOIbI OKpAITHBAHUS
Oaktepuii. ®dusmosorust OakTepwii: NHUTaHHWE, JbIXaHWE, POCT WU PA3MHOXKEHHE. 3HAKOMCTBO C
nomMeHoM Apxen (IKCTpeMO(UIBLHOCTh, OCOOCHHOCTH CTpOoeHHus KieTku). Jlaboparopras pabota
«DukcupoBaHHbIe IpenapaTsl 6akrepuil. Omnpenenenue  GopMbl  MpeaIoKEHHBIX KYJBTYp
MHKPOOPTaHU3MOB, UCTIOJNIB3Ysl TPOCTOM MeToj okpackm» JlabopartopHas paborta «OmpeneneHue
THUIA KJIETOYHOU CTEHKU METOJIOM OKpaluBaHus 1o ['pamy» (pu HATMYUKN PEAKTUBOB).
MornouHokucnoe U couptoBoe  Opokenue.  Dororpoduble U XeMoTpodHbIE OakTepuu.
Kunernyeckoe omucanue mporecca pocTta MUKPOOPraHM3MOB. DKCIIOHEHIIMAIbHAS ~ MOJIEIb
pocra. Kuneruka rubenu MuKpoopranu3moB. JlaGopatopnas pabGota «lIpurorosienue
MPHKU3HEHHBIX MPErnapaToB MOJIOYHOKHUCIBIX OakTepuit». [larorennsie 6aktepun. YymHas nanoyka u
YepHas CMEpTh, OOTYJIW3M, CTOJOHSK, TyOepkyne3. MHWcropus OopbObl ¢ OakTepHaTbHBIMU
unpekuusmu. Jlaboparopnas pabora «lloceB cmbiBa ¢ pyk Ha yamku Iletpu». JlaGopaTopHhas
pabora «Bbloenenue 4ucTOM KyapTyphl OakTepuil. Merton pasBeieHuii. MeTon HMCTOIIAIOIIETO
mTpuxa». JlaboparopHas pabora «Mopdonoruueckas XapakTEepUCTUKAa BBIICICHHOW YHCTOMN
KYJIBTYpBI: XapaKTEepUCTHUKA KOJOHUH, (hopMa OaKTepuil, TUI KIIETOYHOU CTEHKW.

Boiina OGecKkOHEYHOCTHU: AHTUOMOTUKMU TMPOTUB OakTepuil. MexaHH3Mbl JEUCTBUN aHTUOMOTHUKOB.
MexkineroyHass KoMMyHUKalus Oakrepuil. UyBcTBo kBOpyma. JlabopaTtopHas paboTta «CpaBHeHUE
pocTa MMKpPOOPraHM3MOB Ha damke 0Oe3 W ¢ joOaBieHUs aHTUOHMOTHKOBY» MccnemoBaTtenbckas
pabota «Ilorck MUKPOOPraHW3MOB 00JIAIOIINX AHTATOHUCTUYECKON aKTUBHOCTBION.

[Ipumenenue  Oakrepuil  yenmoBekoM. KuHernyeckoe  omnMcaHue  OHWOCHHTE3a  IPOAYKTOB
MUKpOOpraHnu3mMamu. bakrtepuu, KOTOpple MOTYT pasfaratb IuUlacTuk. VccrmegoBarenbckas
paboTa «BplaeneHne MOJOYHOKUCIIBIX OaKTEepUi, MCCIIEJOBAHNE UX AKTUBHOCTHY.

MHUKpOOpranu3Msl B arpoOHOTEXHOJIOTHH. MICKyCCTBEHHBIE acCOLMAIMH PACTEHHH C
MuKpoopranusMamu. MccnenoBartensckas pabota «Bbiienenue OakTepuil MOJIE3HBIX IS PACTEHUI.



3. Jykapuomuueckue opzanuzmvl 6 Ouomexmonozuu  (naecHegvle  pudvl, OPOHCIHCU,
6ooopocau) (12 uacoe).

[TnecHeBbie TPHOBI TPOAYLIEHTHI OMOJIOTUYECKH AKTUBHBIX BEIIECTB.

OOmass XapakTepuCTHKa JIPOXKKEH caxapoMmuieToB. VcTropus WCIONB30BaHUS —JPOXIKEH B
TPaIUIIMOHHONH OHOTEXHOJOTHH. TEeXHOJOTUH BHHOICIHUS M XJIeOONEeUeHHs, CHEIHaTN3UpOBAHHbIC
pacel apoxokei. Merabommsm npoxokeil. Peakumst cnmproBoro Opokenusi. Jlabopatopnas paborta
«[logcuer xIeToK aApoxoked B kamepe [lopsieBa». JlaGopatopHass pabora «OOHapykeHHE
MPOAYKTOB CIHUPTOBOTO OpOXKEHHs: OSTHJIOBOTO CHHPTa W YIIEKUCIoro rasa». llomydenue
BTOPUYHBIX META0OJHMTOB B JpOXkiKaX. J[poxoku Kak mpoaymneHTsl OuoToruuB. [losrydenne meneBbix
OETIKOB B JJPOXIKAX.

OCOOCHHOCTH BEreTaTHBHOTO W TIOJIOBOTO PAa3MHOKEHHS y JPOXOKEH, 3HAUCHHE N3YUSHHUs] MHTO3a
W IUTOKMHE3a JUIS  ONTHMHU3AIMA  MPOIECCOB  KYIBTUBUPOBAHUS JIPOKIKEBBIX IITAMMOB,
MMOHWMAHWS PUYMH ATOTCHHOCTH JIPOXKKEH U TPpHOOB, IMOMCKA MUIIICHEH (GYHTUITUIOB |
pa3pabOTKU  HOBBIX JIEKAPCTBEHHBIX MpenaparoB. JlabopaTopHas pabota «Habmronenue
Pa3MHOXKEHHS JIPOXIKEBBIX KIeTOk». [Ipaktmueckass paborta «Ilomydenume TBOpora u kedupa Ha
OCHOBE MOJIOYHOKHUCIBIX Oakrepuid». [Ipaktmueckass pabota «OCHOBHBIE BHABI KBaca M HX
XapaKTePUCTHKA» «JpOX¥OKM ¥ MOJOYHOKHCIIbIE OaKTepuu, MpHUMEHSeMble Ui IPOU3BOJICTBA
kBaca». [Ipaktuueckass pabora «CpaBHUTENbHBI aHaIW3 pa3BUTHUS JAPOXIKEH B a’pOOHBIX U
aHadpOOHBIX  ycloBHsIX». [lpakThueckas paboTa «MeToAbl OIEHKH CBOWCTB XJIeOOIEKapHBIX
aposxokei. OCOOCHHOCTH TIPUMEHEHHUSI TIPECCOBAaHHBIX, CYIICHBIX W WHCTAHTHBIX JPOXIKEID».
UccnenoBatenbckass  pabora  «BmusHue — Qu3MKO-XxMMUYeCKHX  (AKTOPOB  HAa  Ka4eCTBO
OMOTEXHOJIOTMYECKON MpOoAyKIMK (KBac, kKedup, Chip, Xiaed u 1Ip.)».

Bonopocnu  —  mepcHeKTHUBHBIM  00BEKT Ui NPOU3BOACTBA  Oenka M YIJIEBOJOB.
buoTtexHonornueckne MeTOAbl OYUCTKU TBEPHBbIX, XKUAKHUX OTXOJOB M Ta3000pa3HBbIX OTXOOB
npousBojacTB. CtouHble Bojbl. CxeMbl OYHMCTKH. bBHOMUIBTPBI, a’pOTEHKH, METAHTECHKH,
OKCUTEHKU. AKTHBHBIM WJI M  BXOJSAIIME B HEro MHUKpoopraHusMbl. Mcrmosb3oBaHue
BOJIOpOCTEl B OYUCTKE CTOYHBIX BoJ. MccrnenoBaTenbckas pabora «BnusHue ¢usuko-
XUMHUYeCKuX dakTopoB Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmayus (8 uacos)

HacnenctBeHHOCTh M M3MEHYMBOCTH — OCHOBHBIE CBOWCTBA JKMBBIX OpPTraHU3MOB. 3MEHYHMBOCTB.
Bunet  m3menumBocth. [lpaktmueckas pabora «MoanpukanuoHHasT W3MEHYHBOCTH (JIUCTHA,
UTOJIKU C OJTHOTO JIepeBa)».

'en — MarepuanbHBII HOCHUTENb HACIEACTBEHHOCTH W HW3MEHUYMBOCTH. HyKIEMHOBBIE KHCIIOTHI.
Jlokanusanus reHeTuyeckoro marepuana B kierke. Jlenenue kinerok. Perumkanus JJHK. OchoBnas
JI0rMa MOJIEKYIsipHO# Omonoruu. Tpanckpunuwms. Tpancmsims. Myranuu. [lpaktndeckas pabota
«'en — uHCTpYKIMS 1O cOOpke KiIeTkd (Ha Oucepe WM KOHCTpykrope)». Ilpakrtuueckas pabota
«Myranust Ha OyrepOpone (Jr0060i 00BEKT U3 mpenblaymied paboThl, TJe H3MEHEHHUE
MHCTPYKLIUU TPUBEAET K M3MEHEHUIO BHEIIHETO BUJAa 0OBEKTa)».

5. Bupyconozus. (6 uacos)

[TonoxeHune BUPYCcOB B cucTeMe opraHuueckoro mMupa. CTpykTypa M XUMHYECKUH COCTaB BHPYCOB.
Knaccudukamuss BupycoB. Penponmykmnuss BupycoB. IIpocMoTp goKyMeHTanbHOTO (QHIBMa O
BHpYCaXx.

Bupycet - B0o30ymutenu uHGEKIMOHHBIX Oone3Heil. OnHkoBupychl. bakrtepuodaru: crpoeHue,



cBoiicTBa, mnpumeHeHue. Ilpaktuueckas pabora. «Meroa paseneHuit» IlpakTuueckas pabora.
«TutpoBanue 6akTeproharony.
buonorudeckune MeTo 16 00PHOBI C BUPYCaMHU.

6. I'ennas unscenepusn u ouomexnonozuu. (8 uacos)

OcHoBbl TeHHOW wuHKeHepuu. Bekropa. Cnemmduueckne ¢epmenTsl Oakrepuid. IlpakTudeckas
pabora «DHAOHYKJIEa3bl pECTpUKIHH (paboTa ¢ HYKICOTHIHBIMH TIOCICIOBATSIBHOCTIMH Ha
Oymare)».

bruoTexHonornu npoaykuuu OEKOB B OakTepUANBHBIX KyNbTypax. JlOCTHIKEHHs TeHHON MH)KEHEpUH
1 OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema ajanTUBHOTO HMMMyHHTeTa Oaktepuii u  apxeit.llpaktudeckast
pabota «['ennbie HOxHMIBI - CRISPR/Cas (MonenupoBanue Ha 6ymare)» 'MO. Metoas! nosyueHus
I'MO. Urpa-guckyccus «Beiurpaii rpanT Ha co3/1aHUE

I'MOw.

7. Buomexnonozuu 6 scueomnosoocmee (8 uacos)

JlomecTukamusi OCHOBHBIE JIOMAlTHUE >KUBOTHBIC, COBPEMEHHBIE IKCIIEPUMEHTAX IO JOMECTHUKAIU!
KUBOTHBIX (JIMCHIIA, HOPKAa W Jp. — SKCIEPUMEHTHl HAyYHOW IIIKOJIBI aKaJeMUuKa bensena).
Huckyccust  «/lomectukarusi, Bce JM pacTeHUST W OJKUBOTHBIE, KOTOPBIE€ IKHUBYT pPSAJIOM C
YEJIOBEKOM MM OJIOMAIIHUBAIOTCA? MOXXHO JIM CUMTATh TapakaHa OJOMAalTHEHHBIM >KHBOTHBIM?.

CoBpeMeHHBIE ~ METOABI B JKMBOTHOBOJCTBE:  TPAHCIUIAHTAIMs ~ SMOPHUOHOB, XHMEpPHBIC
KUBOTHBIE, KIIOHHpOoBaHue. [IpakTudeckas padota «MeTonuka KIOHHPOBAaHUs (MOJEIMPOBAHUE HA
Oymare).

OcHoBHbIe ©00JIE3HM JKMBOTHBIX W POJb NATOIEHHBIX MHKPOOPTaHM3MOB U Iapa3uTOB B
pa3BuTUM 3a00J1€BaHUI JTOMAIIHUX XKUBOTHBIX U OCHOBHBIX MepaxX OOpbObl C HUMH; POJIb MOJE3HBIX
MUKPOCUMOHMOHTOB B OpraHu3Me >KMBOTHBIX. [lonoxwurensHoe u mob6ouHoe (OTpHULIATENBHOE)
BO3JICHCTBUU aHTHOMOTHKOB HAa OpraHW3M B XOJ€ JICUCHHS OJKUBOTHBIX; IeM U 3aJadd
BeTepuHapuu. buotexHomorus «kopmoBbIX mpenaparoB. I[Ipaktuueckas pabora «CocraBieHue
paloHa MuTaHus )KUBOTHOTO, PacyeT pacxooB Ha cojiepxkanue». MccnenoBarensckas pabota
«O1LeHKa KauecTBa MOJIOUHOM MPOIYKIIUN.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacoes)

OcHoBHble MeTonbl  cenekuuu. [uOpuguzammsa. @opmbl  oTOOpa. OCHOBHBIE HAIPaBIICHUS
CEeNIeKIMH: YIy4lIeHHE YpPOXKaMHOCTH, YCTOMUMBOCTU K OMOTMYECKMM M aOMOTHYECKUM (aKTOpaM.
IIpakTtnyeckas pabota «BeipamusaeM ropox. Kak npoBectu ckperiypanue y ropoxay.

OCHOBHBIE TOJAXOJbI CEJIEKUMU U OMOTEXHOJOIMM KYJIbTYpHBIX pacTeHud, [‘uOpuauzanms,
OTJalieHHass TUOpUAM3alus, HMCKYCCTBEHHBIM OTOOp, TeTepo3uc, TpaHchopMalus, MyTareHes,
reHeTudeckoe pepaktupoBanue). Mcropus cenekuuu B Poccunm u Mupe, UCTOpUsi pa3BUTHA
BAXHEWIIMX COPTOB KYJIbTYPHBIX pacTEHUI.

Kak uenoBek MoxkeT MoauduuupoBaTh pacTeHus? ['eHHas uWHKeHepus pacteHuid: Yrto Takoe
reHeTH4ecKass MHXKeHepusi pacTeHuil. TpaHcreHHble pacTeHus. Meroabl nosnydeHus. OOpazoBaHMe
omyxonieil y pacteHuil. ArpoOakrepuanbHas TpaHchopmanus: Ti-rurasmunsl. Tensr  T-JIHK.
MonekynsipHO-TeHEeTHYeCKUe  MeXaHU3Mbl  TpaHchopMmanuu.  ['eHeTHueckoe  peaaKTHPOBAHHE.
CoBpemeHHbIE MOAXOAbl W JOCTHXKEHHMS TI'eHETHYECKOTO PpEeAAaKTUPOBAHUS  PAaCTEHHI.
IIpaktnyeckas paboTa «I'eHOMHbIE HOKHUIIBI (MOAenupoBanue padbotsl cucreMbl CRISP-Cas).Ecth



JM  OKM3HB B mpobOupke?  buorexHomorumst  KyJabTYpPHBIX — pacTeHHid. MccnenoBarenbckas
paboTa «BrIpaniuBanue pacTeHUl B IpoOUpKe (MOKHO BOCII0JIb30BaThCsl pe3yabTaTaMu
MPENBIAYIINX SKCIEPUMEHTOB I10 COCTaBJICHUIO MUTATEIbHBIX PACTBOPOB JJISl PACTEHUI )».

Moayab «MosiekyJIsipHbIe 0CHOBBI cesiekium» 9 kiace (34 yaca)

1. Monexynapnas ouonocus. (20 uacos)

OcHOBHBIE BEXH Pa3BUTHUS MOJICKYJISIPHOI OMOJIOTHH.

Hyxnennosble kucnoTsl. OCHOBHbIE IPUHIUIIBI cTpoeHUs. [IpakTuueckas padora «Brinenenne JIHK
n3 Oanmanay. Ilpaktmueckas pabora «Mogems JIHK-opuramm». Ilpaktmueckas — pabota
«Omnpenenenne kauvecrsa npenapatoB JIHK ¢ mnomomikio ciekrpootomeTpumn» (Ipy HAIUYUU
000py/IOBaHNsA).

Marpuunble CHUHTE3bl. Peruimkanus — OCHOBa KJIETOYHOTO jelieHus. [IpUHIUIBI perTuKaium.
[IpakTnueckas paborta «PernmkaruBHas MaimiumHa (Urpa-gemMoHcTpauus)y». I[Ipaktuyeckas pabota
«ITP (Mmomens amrmudukaius Ha Oymare).

Myranuu. Yto Bbe3biBaeT u3MeHenus B crpoeHun [IHK. IpuHuuner penapamuu. Tpanckpunmus.
[IpaxTnueckas padota «Cuia mpoMoTOpay.

I'enetnueckuit koa. IlpakTudeckas pabora «PemieHne 3amad Ha TEHETHYECKUN KO TpaHCISITH.
[TpakTruueckast pabota «DONAUHT OSIKOBY.

Opranm3anus reHomMa BUPYCOB [IpOTHBOBHPYCHBIE CpEACTBA, MEXaHU3MbI WX JCHCTBUSL.
Opranuzanus reHoma OaxTepwii AHTHOaKTEepHATLHBIC npenaparhl.
HccnenoBatenbckas padora «PacmpocTpaHeHne aHTHOMOTHKOPE3UCTEHTHBIX OakTepuity OpraHu3amus
reHoma 3ykapuoT ['eHomHOe pemaktupoBanue. [IpakTuueckass pabora «PaboTa B COBpeMEHHBIX
reHeTudeckux 0azax maHubiX. [IpoBenenue In silico ananm3a nmocie0BaTEILHOCTEH TEHOBY.

2. Monexynapuvte ocnoevt cenemuxu (20 uacos)

[Ipenmert renetuku. Kpatkas ucropus pa3BUTHS MIPEICTABICHUS O HACIIEICTBEHHOCTH.

Ot reHa K MpU3HAaKy: Kak packpacuTh koTa. Yto Takoe npusHak? [lyrb oT reHa g0 mnpu3Haka.
Myranuu. Asmnenu. ['erepo3uroTsl u TOMO3UTOTHL. JIOMHUHAHTHBIE U PELIECCUBHBIC —aJLIEIH.
PoneBas wrpa «Ammenm». HcecnepoBarenbckuii  mpoekT MyrtareHHbIe (haKTOPBI.

I'enbl cTposiT opranusM. BiitoueHue u BbIKIIOYEHHE OoJiblioro Habopa reHoB. Kak kieTku
MMOHUMAIOT, KaKue I'eHbl JTOJDKHBI padoTaTh. PoneBast urpa «Cynpba kiaeTku». I eHbl-epeKiodaresu.
[IpakTrueckoe 3agaHne « AITOPUTMBI IS KIIETOK.

JluckpeTHOE HacleqoBaHHE NPU3HAKOB. 3aKoHbl MeHens: OJAMH TeH - oauH mpu3Hak. Cxema
CKpellMBaHUs. 3aKOH eIuHoOoOpazusi THOpHIOB TmepBoro mnokojieHus. [Ipaktuyeckoe 3agaHue
«EnnHooOpazue mepBOro MOKOJIGHUS». 3aKOH pacIIEIUIeHHs MpU3HAKa BO BTOPOM MOKOJEHUH.
[IpakTueckoe 3amanue «Pacmienyienne BO BTOPOM NOKOJeHHM». McciaenoBaTenbCKUil MPOEKT
«3akonbl I'. MeHaens B 3KCIepuMEHTE.

3akoHbl MeHJensa: HECKOJIbKO T'€HOB - HECKOJBKO TPU3HAKOB. JIMrHOpHAHOE CKpelIrBaHUe.
HeszaBucumoe  pacxoxnenue  xpomocoM. [Ipaktuueckoe  3amanue  «Pemetrka  IlenHeray.
CuemieHHOE Hacae10BaHUE.

B3aumopeiictBue reHoB. AsuienbHOe U HeaiuienbHoe. llpakTmueckoe 3anstne «B3anmoneincTBus
reHoB (MOJENMPOBAaHUE CUHTE3a U TPAHCIIOpPTA MUTMEHTA B KIETKY)» Omnpenenenue nona. [lomossie
xpomMocombl. CaMilbl W caMmMKu. BnusHue ¢akTopoB OKpykKaromeil cpeapl.  XpoMOCOMHOE
onpeneneHue nona. IlonoBeie xpomocomsl. IlpakTuueckoe 3a/laHue «HacnenoBanue,
CIeTUIeHHOe ¢ mojom». [Ipobrema NOMONHUTENBHONH X-XpOMOCOMBI Y JKEHITUH. TpexiBeTHbIe



KOIIIKH.

3. Monexyasapuvie ocnoevt cenexyuu (28 uacos)

I'ensl B momymsinusx: Besmkoe papHoBecue. Ilomymsanus. YacToTel BCTpedaeMOCTH NPU3HAKA U aJLIeIIs.
VpaBuenue Xapau-BaiinOepra. Ilpaktuueckoe 3amanue «YacToTsl amieneidl, TEHOTUIIOB U
¢denotunoBy. MccnenoBaTenbCKuil MPOEKT «AHAIHM3 TeHETHUECKOW CTPYKTYPHI MOMYISALUHU (Ha OCHOBE
3akoHa Xapau-Baiinbepra)».llonmynsiiuu MEHSIOTCS: YUCICHHOCTb, MHUTpalds M BBIOOp Cympyra.
@akToppl, KOTOPbIE BBIBOAAT TOMYJISALUI0O U3 paBHOBecus Xapau-BaitnOepra. YwucieHHOCTh
MOMYJISILIUH. Poneas urpa «Oddexr OCHOBATEJIS. PoneBas urpa «Apdexr
OyTbutOUHOTO TOpIbIIIKaY. [peiid reHoB. Myramuun. HecnywaiiHoe ckpemuBanue. M3omsmms.
[Tonynsiuuu  MEHSIOTCA: €CTECTBEHHBIM o0TOOp. MexaHusMm JEWCTBHS €CTECTBEHHOTo OTOOpa.
JBuwxymuii or6op. PoneBas urpa «EctecTBeHHBIM 0TOOp». MonudukannoHHas W3MEHUYMBOCTb.
Cratuctuueckre OCOOECHHOCTH MOAM(PUKAIMOHHONW HW3MEHUYMBOCTU. MccnmenoBaTenbckue paboThI
«MoaudukanoHHas U3MEHYUBOCTb PACTEHUH B Mpe/eax Ballero MecTa KHUTEIbCTBAY.

HacnenoBanme  KOJIMYECTBEHHBIX  MPHU3HAKOB. KomnuectBennsle  mpusHaku.  CpenoBast
M3MEHUYMBOCTh Mpu3Haka. Koapdunuent nacnegyemoctu npusHaka. OtBer Ha oTO0p. Ilonck reHoB
KOJIMYECTBEHHBIX MpU3HAKOB. OnHOHyKIeoTHAHbIE BapuaHThl reHoB. JIHK-uum. IlosHOreHOMHBIN
aHaJIN3 acCOLMALNN.

«Omb» Han reHomoM. Iloctrenomnast spa. OOparHas reHeTHKa. «OMMKCHBIE» HCCIIEIOBAHMS.
[Ipoteom, merabomnom. [IpakTrueckoe 3aganne «ArpOHOMBD».

JloMecTHKalMsg W LEHTPbl T'€HETHYecKoro pasHooOpasus. Iloumckum pacTteHMi € «XOPOLIMMK»
MpU3HAKaMu Ui denoBeka. lleHTpel TeHermdeckoro pasHooOpasms. Hwukomnait VBanoBuu
Basunos. Cenexnus. KomOunanmonHnas u rubpuaHas cenexius. ['ereposuc. [IpakTueckoe
3amaHue «l'oMoJIOrnYecKue psbl HACIEACTBEHHON U3MEHYUBOCTHY.

CoxpaHuTh ¥ W3YYUTh TEHBI, YTOOBl MeHATH Oynaymee. Kak TpaBUIBHO XpaHUTHh TEHBI.
Komnekuun TreHEeTUYEeCKUX PECypcoB pacTeHuil. [IpakTukym w/wm

HCCIICIOBATCILCKUN  MPOeKT  «MeToasl  KyIbTHBHpOBaHHMS  IN VILFO [ coXpaHEHHs

TEHETUYCCKUX PECYPCOB PACTCHHUM U JUISl YCKOPEHHOMU CECKITUN.

l'enernueckue 1eHTpsl B Hamed crpaHe. ['Ae 3aHMMAOTCAd TEHETUKOW W TEHOMMKOW JUIst

HYX] CCIBCKOI'O XO3SMCTBA.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHU S KYPCA BHEYPOUYHOM
JAEATEJBHOCTH

3aHATHS B paMKax NPOTpaMMbl HAMpaBJICHB Ha OO0CCIEUeHUE JIOCTIDKEHUS IIKOJIbHUKAMU
CJIEIYIOLIUX JIMYHOCTHBIX, METANIPEJAMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
JINYHOCTHBIE Pe3yJIbTATHI:

B cgepe epascoanckoco socnumanusi: TOTOBHOCTh K KOHCTPYKTHUBHOM COBMECTHOM JIEATEIIBHOCTH TIPU
BBITIOJTHEHUH MCCIIEIOBAHUNA U MTPOEKTOB, CTPEMJICHHUE K B3aMMOIIOHUMAHUIO M B3aMMOIIOMOIIIH.

B cipepe nampuomuueckoco gocnumanusi; OTHONICHHE K OWOJOTHU KAaK K BaXKHOW COCTABIISIFOIICH
KyJIbTypbl, TOPAOCTb 3a BKJAJ POCCHHCKUX U COBETCKHX VYYEHBIX B pa3BUTHE MHUPOBOI
OMOJIOTUYECKON HAYKH.

B cgepe oyxoeno-upascmeennoco éocnumarnus: TOTOBHOCTH OIICHHBATH MOBEACHUE M TIOCTYIKHU C
MO3UIIMM HPABCTBEHHBIX HOPM M HOPM DSKOJOTUYECKOW KYJbTYphl, TOHMMAaHHE 3HAYUMOCTH
HPaBCTBEHHOTO aCTEKTa JAEATEIHHOCTH Y€JIOBEKa B MEIUIIUHE U OUOJIOTHH.

B cpepe scmemuueckoco 6ocnumanus: TIOHMMaHHE DPOJU  Owojoruu B  (opMUpOBaHUHU
ACTETUYECKOUN KYJIBTYPhI TUIHOCTH.

B cgepe @usuueckoco eocnumanus, Gopmuposanus Kyibmypvl 300p08bs U IMOYUOHAILHO2O
Onacononyyus; OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO M YCTAaHOBKA Ha 3JI0POBBIA 0Opa3
KU3HH (3I0POBOE MUTAHUE, COOJIIOICHIE TUTUCHHYECKUX TIPABUII U HOPM, COATAaHCHPOBAHHBIN PEXUM
3aHATUW W OTHBIXa, peryispHas (Qu3anyueckas aKTUBHOCTH); OCO3HAHWE TOCIEICTBHA W HEMPHUATHE
BpPEIHBIX MPUBBIYCK (YMOTpeOIeHUE aKOTOJs, HAPKOTHKOB, KypeHHWE) W HHBIX ¢GOopM Bpena
sl (PU3WYECKOTO W TICHUXWUYECKOTO 370POBBS; COOIIOJACHUE TMpaBWJ OE30MaCHOCTH, B TOM
YUCJI€ HaBBIKM O€30TaCHOTO TIOBEACHHWS B MPUPOJHOM cpene; CHOPMUPOBAHHOCTh HAaBBIKA
pednexkcun, ynpapieHue COOCTBEHHBIM YMOITMOHAIBHBIM COCTOSTHUEM.

B cpepe mpyoosoeco socnumanus: akKTUBHOE y4acTHE B PEIICHHHM MPAKTHYECKUX 3a7ad (B pamKax
CEMbH, IIKOJIBI, TOPOJa, Kpas) OHOJOTHMYECKOW MW DKOJIOTMYECKOM HAaINpaBJIEHHOCTH, HWHTEpPEC K
MPAaKTUYECKOMY H3YYCHHIO TPOQEccHii, CBSA3aHHBIX C OMOJIOTHEH.

B cgepe sxonocuueckoco éocnumarnus: OpUEHTAMS HA NMPUMEHEHHUE OMOJOTUYECKUX 3HAHUMA TIPH
pelieHur 3a1a4 B 00JIACTH OKPYKAIOIICH Cpebl; 0CO3HAHWE JKOJOTHYECKHX MPOOJIeM M MyTeH ux
pEeIIeHUs; TOTOBHOCTD K YYaCTHUIO B MTPAKTUUECKOU JEATEITHHOCTH 3KOJIOTHUECKON HAIPABIECHHOCTH.

B cgepe nonumanus yennocmu HAY4H020 NO3HAHUA: ~ OPUEHTAIlMS HA  COBPEMEHHYIO
CUCTEeMY  HAay4YHbIX  MpeACTaBIeHUH 00  OCHOBHBIX  OHMOJOTMYECKMX  3aKOHOMEPHOCTSIX,
B3aMMOCBSI3X  YEJIOBEKa C TMPUPOJHOM M COIMANBHOM  Cpelod; TOHHMAaHHE  POJIH
OMOJIOTMYEeCKOH HayKu B  (POPMHUPOBAHUM HAYYHOTO MHPOBO33PEHHUS; PpPa3BUTHE HAYYHOM
m0003HATENILHOCTH,  HMHTEpeca K  OWOJIOTMYECKOM  HayKe, HaBBIKOB  HCCIEI0BATEIbCKOM
IEITENbHOCTH.

B cgepe adanmayuu x uzmenarowuMca YCio8UAM COYUANLHOU U NPUPOOHOU cpedbl: aJleKBaTHAs
OIICHKa H3MEHSIIOIIMXCS YCIOBUW; TIPUHATHE pelieHus (MHANBHAyalbHOE, B TpyIlme) B
M3MEHSIIOIIMXCS YCIOBHSIX HAa OCHOBAaHHWH aHaimu3a OWOJIOTMYECKON HH(pOpMAINK; IIaHUPOBAaHUE
JelicTBUIl B HOBOW  CHUTyalliu HAa OCHOBAHUM 3HAHHUI OMOJIOTHYECKUX 3aKOHOMEPHOCTE.
MeTanpeaMeTHble pe3yJibTaThl:

B cghepe oeradenus ynueepcanvuvimu yueOHvIMU NO3HABAMENbHBIMU Oeticmeusmu’. ba3oBble
JIOTUYECKHE JICUCTBUS:

— BBISABIATHP M XapaKTepU30BATh  CYIIECTBEHHBIE TMPU3HAKH OWUOJIOTUYECKUX OOBEKTOB
(sByICHUI);
— yCTaHaBIMBaTh CYIIECTBEHHBI TMPU3HAK KJIACCUPUKAUU  OHOJOTUYECKHX OOBEKTOB




(sABJE€HMI, TPOLECCOB), OCHOBaHWS JUIsi  O0OOIIEHMS UM CpaBHEHMS, KpPUTEPHUU
IIPOBOJMMOIO aHAJIN34;

C y4€TOM TpENIOKEHHOW OMOJOrMYECKOW 3aJadd  BBIABIATH 3aKOHOMEPHOCTH U
NPOTHBOPEUUS] B paccMaTpuBaeMbiX (akTax ¢ HaONMIONEHUSX; TpeaiaraTb KpUTEpUHU
JUISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHH;

BBIBIATE  AeuuuTel  MHPOPMALMHM,  JAHHBIX,  HEOOXOOUMBIX Ui PEUICHHA
MOCTaBIICHHOM 3aJa4M;

BBISIBIISATh [PUYMHHO-CJIEACTBEHHbIE CBS3M IPU U3YyYEHUU OHOJIOTUYECKUX SIBICHUM U
MIPOLIECCOB;  JIeNlaTh  BBIBOJABI C  MCIOJIb30BAHMEM  JEAYKTHBHBIX U  MHAYKTUBHBIX
YMO3aKITIIOUEHUH, YMO3aKIIOYCHUH 110 aHaJIOTHH, (OPMYITUPOBATH TUTIOTE3BI O B3aMMOCBS3SX;
CaMOCTOSITENIBHO BbIOMpaTh CHOCOO pelieHus yueOHON OHOJorn4eckod 3aaayu (CpaBHHUBAThH
HECKOJIbKO BapUaHTOB peIIeHUs, BRIOMpaTh Hanu0oJiee MOAXOAAIINN ¢ YIETOM CaMOCTOSTEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBhIe McCaeIOBATEALCKIE ICUCTBHS:

HCII0JIb30BAaTh BOIIPOCHI KaK I/ICCJ'Ie)IOBaTeJ'II)CKI/Iﬁ HHCTPYMCHT IIO3HAHUA,;

dhopmynupoBaTh BOIIPOCHI, bukcupyromnme pa3peiB MEXITY peaTbHBIM "
JKeJIaTeIbHBIM COCTOSTHUEM CUTYaIIWH, 00beKTa, U CaMOCTOSATEIBHO
yCTaHaBIUBATh HCKOMOE U JTAHHOE;

dhopmupoBaTh TUNOTE3y 00  HWCTUHHOCTH COOCTBEHHBIX CYXKJICHH,

apryMeHTHPOBATh CBOIO MO3UIUI0, MHEHHUE;

MPOBOJUTH TI0 CAMOCTOSTEIIBHO COCTaBIICHHOMY IUIaHY HAOJIOJCHHWE, HECIOKHBIH
OMOJIOTUYECKAH  JKCIIEPUMEHT, HEOOJIBIIIOE ~ WCCIEOBAaHWE [0  YCTAHOBJICHHUIO
0COOEHHOCTEHN OMOJIOTUYECKOTO 00BEKTa (TIpoIiecca) H3y4eHHUs,

MPUYMHHO-CIICJICTBEHHBIX CBSI3€Hl W 3aBHCHMOCTEH  OHOJIOTHMYECKHX OOBEKTOB MEXKIY
c000ii;

OIICHMBaTh HAa TPUMEHHMOCTh M JOCTOBEPHOCTh WH(MOPMAIIMIO, TOJYYECHHYIO B XOJE
HaAOJIOICHUS M SKCTICPUMEHTA;

CaMOCTOATENIbHO  (opMynupoBarb  00OOUICHHMS W BBIBOJBI IO pe3yibTaTam
MPOBEACHHOTO  HAOMIOACHUS,  OKCICPUMEHTa,  BJIAACTh  WHCTPYMEHTaMH  OIICHKH
JOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB M 0000IICHNUH;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIEe pa3BUTHE OHOJOTMYECKHX IMPOIECCOB W X
MOCIEACTBUSL B  AQHAJIOTHYHBIX WM CXOJHBIX CHUTyallWsiX, a TaKKe BBIJIBUTaTh
MPEIOI0KEHUsI 00 MX PA3BUTUU B HOBBIX YCIIOBHSAX U KOHTEKCTaX.

PaGoTta ¢ nadopmarmei:

NPUMCHATE pPa3JIMUYHBIC MCTOAbI, HWHCTPYMCHTBI U 3alIpOChl IIpHU TIOHUCKE U 0T60pe

OHOJIOTHYECKOH uHbopmaun I AHHBIX us3 HCTOYHUKOB c yu€ToM
MpeI0KEHHOM yueOHOM OMOIOrnYecKon 3a1auu;
BBIOMPATH, AHATM3UPOBATh, CHUCTEMaTH3UPOBAThH U WHTEPIPETUPOBATH

OMOJIOTUYECKYI0 MH(POPMALIUIO Pa3IMUHBIX BUJIOB U ()OPM NPEICTABIICHUS;

HaXO0JIUTh CXOJIHbIE apIyMEHTHI (OATBEP K IAIOIINE WM OIPOBEPrarollie OJHY U TY K€ UJIEIO,
BEPCHIO) B PA3IMUHBIX HH(POPMAIIMOHHBIX UICTOUHUKAX;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTUMalbHYIO (opMy mpeiacTaBieHUs HHGOpMaLMK U
WUTIOCTPUPOBATh PEeIIaeMble 3a/1aui HECIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHOH rpaduxoi u
UX KOMOMHAIUSMU;

OILICHUBATh HaJEKHOCTD O61oIOrnYecKoi uHpOpMAaLIUU [0  KPUTEPUsIM,
MPEUI0KEHHBIM YUHUTENIEM MM CPOPMYIMPOBAHHBIM CAMOCTOSITENIBHO;

3alIOMHMHATh U CUCTEMATU3UPOBATh OMOJIOTUYECKYIO HH(OpMAILIHIO.



B cghepe osnadenus ynugsepcanbHuiMu yYeOHbIMU KOMMYHUKAMUSHbIMU Oeticmeusmu OOIIeHue:

BOCIPUHMMATh M (HOPMYIHPOBATH CY)KJCHHS, BBIPAKaTh SMOLUU B IMPOLECCE BHITOIHEHHS
MPAKTUYECKUX U Ja00paTOPHBIX padoT;

BBIpaXkaTh ce0s1 (CBOIO TOUKY 3pEHHSI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaIbHbIC cpencrsa oOrieHwus, MIOHUMATh 3HAYEHHE
COIMAJIbHBIX 3HAKOB, 3HATh W PACHO3HABaTh MPEANOCBUIKH KOH(M)IMKTHBIX CUTYalUd U
CMST4aTh KOH(IUKTHI, BECTU TIEPETOBOPHI;

MIOHUMATh HaMepeHUs NPYTHX, TPOSIBIISITH YBaXUTEIBHOE OTHOUICHUE K
co0EeCeTHUKY M B KOPPEKTHOU (hopme GopMyaHpOBaTh CBOU BO3PAKECHHS;

B XOJ€ JWAIOTa W/WIM JUCKYCCHHM 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOi
OMOJIOTUYECKOH  TeMbl W BBICKa3blBaTh  WJEW,  HAICIeHHBIE  HAa  pEIICHUE
OMOJIOTUUECKOM 3a/1a4 1 TIOJIep KaHue OJ1aroKenaTeIbHOCTH OOIIECHMS;

COMOCTaBIATh CBOM  CYKICHHS C  CYKICHHSAMH JAPYrHX  YYaCTHHKOB  JIAAJOra,
OoOHapyXMBaTh PA3IMYMsI U CXOJICTBO TIO3HIINH;

NyOJIMYHO  TPEACTaBISATH  PE3yNbTaThl  BBIMOJIHEHHOTO  OHMOJOTHYECKOTO  OIBITa
(9KCTIepUMeHTa, UCCIIEOBAHMS, TPOCKTA);

CaMOCTOSITEIGHO  BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4E€TOM 3a7ad MpE3CHTAlMH |
0COOCHHOCTEH  aymUTOpHH W B COOTBETCTBMM C HHUM  COCTaBISTh YCTHBIE U
MUCHMEHHBIE TEKCTHI C UCTIOIh30BAHNEM HILTIOCTPATHBHBIX MAaTEPHAIIOB.

CoBMecTHAS JIeATENLHOCTD (COTPYIHUYECTBO):

B

MMOHMMAaTh ¥ HWCIOJB30BaTh TNPEUMYIIECTBA KOMAHIHOW W HWHAWNBUAYAJILHON pabOTHI
MPU  PEIICHUH KOHKPETHON OHWOJOTHYECKOW MpoOeMbl, OOOCHOBBIBaATH HEOOXOJAMMOCTH
MPUMEHEHHsI TPYIIOBBHIX (OPM B3aUMOJCHCTBUS TPH PEIICHUH ITOCTABIECHHOW Y4eOHOM
3a/1auu;

MPUHUMATh 1eJb COBMECTHOW JESTENbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBUS MO €&
JNOCTHIKEHHIO: pACIpeNeNsiTh pOJIM, JOTOBapuUBaThCsA, OOCYXAATh MpolecC U pe3yiabTaT
COBMECTHOM pabOTHI;

yMeTb  00001aTh MHEHUS HECKOJIbKHX JO7IeH, MPOSIBIISTH rOTOBHOCTH
PYKOBOJIUTh, BBITIOJIHATH TOPYYCHHUS, TIOJUUHATHCS;

IUIAHUPOBATh OPraHU3aIMI0 COBMECTHON pPalOThI, ONpeAeNnsTh CBOIO poib (c  yd4éToMm
MPEeANOYTeHUH ¥ BO3MOXKHOCTEH BCEX YYaCTHHUKOB B3aMMOJCHMCTBUS), paclpeaesiTh
3alaud  MEeXAYy WIeHaMHM KOMaH[bl, Yy4acTBOBaTb B TIPYNNOBBIX (opmax paboOThI
(oOcyxneHus, 0OMEH MHEHHUSMU, MO3TOBBIE IITYPMBI U HHBIE);

BBITIOJIHATh CBOIO 4YacTh pabOThl, [OCTUraTh KA4eCTBEHHOTO pe3yiabTaTa IO CBOEMY
HaIpPaBJICHUIO U KOOPJUHUPOBATH CBOU JACUCTBUS C IPYTUMH YJICHAMH KOMaH/IbI;

OIICHMBATh  KAauyeCcTBO  CBOET0  BKJIaJa B  OOmMI  MOPOAYKT MO  KPHUTEPHSM,
CaMOCTOSITENIBHO CHOPMYITHUPOBAHHBIM Y4aCTHUKAMH B3aMMO/ICHCTBHS;
CpaBHHMBATh Pe3YJIbTAThl C UICXOAHOM 3a7aueii U BKIAJ KaXI0TO YieHAa KOMaH/IbI B JOCTHKCHHE
pe3ynbTaToB,  pa3fenaTh cepy OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTH K
MPEIOCTABJICHUIO OTUETA TIepe] TPYIIIOif;

OBJAJIETh ~ CHCTEMOM  YHHUBEpPCAIbHBIX  KOMMYHHMKATHBHBIX  JICHCTBUH, KOTOpas
obecrieunBaeT cHOPMHUPOBAHHOCTh COLMATBHBIX HABBIKOB U 3MOIIMOHATBHOTO HWHTEJIEKTa
IITKOJIbHUKOB.

cepe 061a0eHUs VHUBEPCANbHLIMU VueOHbIMU — pecyNAMUEHbIMU oeticmeuamu:

CaMoopraausanmus:

BBIABIIATD HpO6J'IeMLI IJIL pCHICHUSA B JKU3HCHHBIX U y‘{C6HHX CUTyalusX, UCIIOJIb3Ys
OMOJIOTHYECKHUE 3HaHHA,
OPUCHTHPOBATLCS B PA3JIMYHBIX TOAXOHAAX HNPUHATHUA pCH_ICHI/Iﬁ (I/IHI[I/IBI/II[yaHBHOC, MPUHATHE



peLIeHUs B IpyIIe, IPUHATHE PELICHUN IPYIIIOi);

— CaMOCTOSITEJIBHO COCTaBIATh AQJNTOPUTM pELIEHWs 3aJadyd (WM €ro 4acTh), BbIOMpaTh
croco0d  pemieHwss  y4eOHOW ~ OHMOJOTMYECKOW  3amaudm ¢ Y4€TOM HMEIONIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh IpeiaraeMble BapUaHTHI
PpeLICHMI;

— COCTaBIATh IUIAH JCWCTBUH (IJIaH pealn3aliyd HAMEUEHHOTO aITOpPHTMAa PEIICHHs),
KOPPEKTHPOBATh MPEUIOKEHHBI aITOPUTM C YYETOM TOJIYYEHHUS HOBBIX OHMOJIOTHYECKUX
3HAHMI 00 N3ydaeMOM OHOJIOTHYECKOM O0OBEKTE;

— JlenaTh BBIOOD M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb (peduiekcus):

—  BIIQJIETh CIIOCOOAMHU CAaMOKOHTPOJISI, CAMOMOTHBAIIMH U PE(IICKCHH;

— J1aBaTh aJCKBATHYIO OIIEHKY CUTYaIlUH M MPeyIararh IiaH e€ N3MEHEeHNS;

— YYUTBIBaTh KOHTEKCT W TPEABHJIETh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh NPHU pPEIICHUU
yaeOHO Onosiornyeckoit 3aauu, aJanTUpoOBaTh pELIEHHE K MEHSIOMMUMCS
00CTOSITEIILCTBAM,

— 06’[35[CH5[TB HpI/I'-II/IHI)I JOCTHUIKCHUA (HGI[OCTI/DKGHI/ISI) pGSYHBTaTOB JACATCIBHOCTHU, JOaBaThb
OIIEHKY TPHOOPETEHHOMY OIBITY, YMETh HAaXOJUTh TIO3UTUBHOE B TIPOU3OIIEIIICH
CUTYyalUH;

— BHOCHUTH KOppeKTI/IBI)I B OCATCIIBHOCTD Ha OCHOBC HOBBIX O6CTO$IT€J'II)CTB,
W3MEHMBILUXCS CUTyallui, YCTAHOBJIEHHBIX OIINOO0K, BOSHUKIINX TPYTHOCTEH;

— OIICHMBATh COOTBETCTBHE PE3y/IbTaTa 1IN U YCIOBHIM.

OMOIIMOHAIIbHEIA MHTECIICKT:

— pa3nuyarth, HA3bIBaTh W YIPABISATH COOCTBEHHBIMH AMOIMSAMH W SMOILUSMH JPYTHUX;

—  BBISBIATH ¥ aHAIM3UPOBATH TPHUYNHBI SMOITHIA;

— CTaBUTh ce0s HAa MECTO APYroro 4YeloBeKa, IMOHWMAaTh MOTHBBI M HAMEPEHHS APYroro;

— peryiampoBaTh  CHOCOO  BBIP&KEHHUS  AMOIIHH.

[Ipunsarue ceds u Apyrux;

— OCO3HAHHO OTHOCHUTKCS K JPYrOMY YEIIOBEKY, €r0 MHEHHUIO;

— TpU3HaABaTh CBOE MPaBO Ha OMIMOKY M TAKOE XKe MPaBO JPYroro;

—  OTKpPBITOCTh ce0€ U IPYyTUM;

— 0CO3HaBaTh HEBO3MOXKHOCTH KOHTPOJIMPOBATH BCE BOKPYT;

— OBJQJIETh CHCTEMOM YHHBEPCAIBHBIX YYEOHBIX PETYIATHBHBIX JCHCTBUH, KOTOpas
oOecrieurBacT (OPMHPOBAHUE CMBICIOBBIX YCTaHOBOK JIMYHOCTH (BHYTPCHHSS TO3HIIUS
JUYHOCTH), M JKU3HCHHBIX HABBIKOB JIMYHOCTH (YIpaBJiCHUs COOOH, CaMOJUCIUILINHBI,
YCTOMYUBOTO MOBEICHHUS).

IIpexMeTHbIe pe3yabTaThl OCBOCHUS IPOTPAMMBI

B no3HaBarenbHOM (MHTEIUIEKTYallbHOM) cdepe:

—MpUOOpPETeHHE ONBITa HCIOJNB30BAHUS METOJOB OWOJIOTUYECKON HAyKd C IeNbl0 H3y4eHHS
OMOJIOTMYECKUX OOBEKTOB, SBIEHUH W TPOIECCOB: HAOIIOACHHE, OMNHUCAHHe, MPOBEICHUE
HECJIOKHBIX OHMOJOTMYECKHX ONBITOB U OKCIEPHUMEHTOB, B TOM 4YHCIE€ C HCIOJIb30BAaHUEM
aHAJIOTOBBIX U HU(POBBIX OMONOTHYECKUX MPUOOPOB W MHCTPYMEHTOB; H (dopMupoBaHHEe YMEHHS
WHTETpUPOBaTh OWOJIOTUYECKUE 3HAHMSI CO 3HAHUSMU W3 JPYTUX YUeOHBIX MpeaMeToB ((usukw,
XUMHH, Teorpaduu, UCTOpUH, OOIIIECTBOSHAHUS

UT. 1)

—(opmupoBaHue yMmeHHii pemaTh YydeOHbIe 3aJaud OWOJIOTHYECKOTO COJCpKaHUS, BBISBISTH

MNPUYUHHO-CJICACTBCHHBIC CBA3H, IHNPOBOAUTH KAYCCTBCHHBICU KOJMYCCTBCHHBIC PACUCThI, ACIIATH
BBIBOJIBI HA OCHOBAHMHM IIOJIYYCHHBIX PE3YyJIbTAaTOB,



—(opmupoBaHue yMeHHs TUIAHHPOBATh y4eOHOE HMCCIENOBAHUE WM MPOSKTHYIO PaboTy C ydeTom
MOCTABJICHHOW wenu: (OpMYIMpPOBaTh NpoOJIEeMy, THIOTE3y M CTaBUTh 3aJa4d  HCCIIEJOBAHUS,
BBIOMpAaTh  aJEKBATHO IIOCTABJICHHOW WEJM  METOJbl, JeJaTb BBIBOABI IO  pe3yibTaTam
HCCIIEIOBAHUS WIN IPOEKTHOM JIEATEIbHOCTH;
—opmupoBanue MHTEpeca K YrIyOIeHUIO OMOJIOTYECKIX 3HaHUI
(mpenmpoduinbHas TOArOTOBKAa W mMpodeccHoHalbHAs OPHEHTAlMs) M BBHIOOPY OHOJOTHH Kak
OpoQUIBLHOTO  TpeAMEeTa Ha CTYIIEHH CPEeNHEro TOJHOro  oOpazoBaHust sl Oymyei
po(heCCHOHAILHONW  JCSITEIPHOCTH, B OOJACTH  OWOJIOTHH, MEIUIMHBI, SKOJOTUH, IICHXOJIOTHH,
BETEPUHAPUH, CEIILCKOTO XO341CTBA;
—BJIaJICHUE HaBbIKaMU padoTh ¢  uHpopmaruei €CTECTBEHHO-HAYYHOTO
COJIep’KaHus, NPEICTABIEHHONM B pa3HOMl Qopme (B BHJE TEKCTa, TAOJUYHBIX JAHHBIX, CXEM,
rpadukoB, auarpamMM, Mojenei, Hu300pakeHui), KPUTUYECKOro aHanu3a uHpopMaluuu u
OILICHKH €€ JJOCTOBEPHOCTH;
—YMEHHE HWHTErpupoBaTh OHOJOrMYECKHE 3HAHUS CO 3HAHUSAMHU JIPYTMX Y4YEOHBIX MpPEIMETOB;
WHTEpEeC K YIIIyOJICHUIO OMOJIOTHYECKMX 3HAHUW U BBHIOOPY OMOJOTHM Kak MpO(UIBHOTO MpeaMmeTa
Ha YpOBHE cpemHero obOmiero oOpa3zoBaHus sl Oyaymield mpodecCHOHATbHON JesSTEIHbHOCTH B
obnmactu OWOJIOTMH, MEIUIMHBI, O3KOJIOTUH, BETEPUHAPHH, CEJIBCKOTO XO3SIMCTBa, MHUIIEBOM
MPOMBIIIJIEHHOCTH,  TICUXOJIOTUM, MCKYCCTBA, CIHOpPTa - HWMETh YETKHE MPEACTaBICHUS O
MaTepUATUCTUYECKON CYIIHOCTU T€HOMOB KUBBIX OPraHU3MOB U PETYISILUIO UX pabOThI;
—3HaHHE OCHOBHBIX (DAKTOPOB OKpY)KAIOLIEH Cpeabl, BIUSIONIMX Ha pa3BUTHE U CYIIECTBOBAaHUE
YKUBBIX OPraHU3MOB, afanTaluuil K hakTopam OKpy>Karouieil cpeapl;
—3HaHHE OCHOBHBIX IOJXOJ0B OWOTEXHOJIOTHH, HCIIOJIB30BaHUS €€ JOCTIKEHHH B COBPEMEHHOM
KU3HU YelIoBeKa, 0COOCHHOCTH MCIIOJIb30BAHMS JKUBBIX OPraHU3MOB JIsi MPOU3BOJCTBEHHBIX HYX]
YeJI0BeKa;
—3HaHHE OCHOBHBIX MOJXOJIOB CEJIEKIIMU U OMOTEXHOJIOTHH KYJIbTYPHBIX PAaCTeHUM, XapaKTepU30BaTh
FeHeTUYeCKH  MOIU(UIUPOBAHHBIC pacTeHus,  OINEpUpPOBaATh
MOHATHAMH, TUOpUIM3anus, OTHaJieHHas TUOpUIM3alus, WCKYCCTBEHHBIH OTOOp, TIeTepo3Muc,
TpaHcopManus, MyTareHe3, FTeHeTUYECKOE PeIaKTHPOBAHUE;
—MOHUMAaHUE  MOJIEKYJSIPHBIX  MEXaHU3MOB  peali3allud  HACJIEICTBEHHOW HH(pOpMAIUH U
yMeHHE CBOOOJIHO ONEPUPOBATH OCHOBHBIMU MOHITUSIMH MOJIEKYISIPHON OHOJIOTHH U €€ COBPEMEHHBIX
HalpaBJICHUH — TEHOMHKH, METareéHOMHUKH, IPOTEOMHKH; +] 3HAHHME OCHOBHBIX 3a00JIeBaHUM
YeloBeKa, MEXaHU3MOB UX Pa3BUTHUSA, CIOCO0ax

HUX TMAarHOCTHUKU U JICYHCHUA,

_q)OpMI/IpOBaHI/IC YMEHHA HUCIIOJIB30BATb MOHSITHHHBIN ariapar " CHUMBOJHNYECKHUH S3BIK I'CHCTHKU,
Ir'paMOTHOC€ IMPUMCHCHUC HAYYHbBIX TCPMHUHOB, HOHHTHﬁ, TCOpI/Iﬁ, 3aKOHOB JIA 00BICHEHHS
Ha6J'IIOI[aeMI>IX OMOJIOTUYECKUX O6T>€KTOB, SBIICHHUH | IIpoueCcCoB, IIO3BOJOINIUX 3aJI0OKUTH
q)YHI[aMCHT HAaYYHOT'O MUPOBO33pCHHU.

B nieHHOCTHO-OpHEeHTAaMOHHOM cdepe:
—3HaHHe, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJOTHUH MOJEKYISAPHON OHOJOTUH TMO3BOJISET

YCHICIHO peuiarb TaKHC 3HO60,Z[H€BHLIG HpO6HCMBI, KakKk  OXpaHa OKp}I)KaI-OH_[eﬁ CpeaHhl,
COXpaHCHUEC 3A0pPOBbA YCJI0OBCKaA, KOHTPOJIb u BOCCTAaHOBJICHHEC 9KOCHUCTEM.



KaJ’IeH}IapHO-TeMaTI/I‘IECKOC IJIAHUPOBAaHMUE.

Moayab «Kak »KHBOTHbIE H PacTeHUs NPUCNOcadauBalOTes S5 Kiace 34 yaca.

Paspnen Koimyecr Tema DJIeKTPOHHBbIE
BO 4acoB (uudposbie)
o0pa3oBare/ibHbIE
pecypcenl
1.MBpI uccieayem sKkuBbie 1 1.CBoiicTBa U CTPOCHHUE KHUBBIX https://edsoo.ru/
00BEKTHI (6 4acoB). OpraHU3MOB.
1 2. Bun, 0co0b — Opranmsm Kak https://edsoo.ru/
eIIMHAS CHCTEMA.
1 3. AnanTanum. https://edsoo.ru/
1 4. IousiTre roMeocTasa KUBOTO https://edsoo.ru/
opraHm3Ma.
1 5. Orpannuenus mopdonornueckux | https://edsoo.ru/
¥ (DM3HOJIOTUIECKHX aIAMTAIHH.
1 6. [TouemMy opraHu3MbI HE https://edsoo.ru/

CTaHOBSTCS OCCKOHEYHO OOJIBIITIMH,
MAaJICHbKHUMH, BCESTHBIMHU.

2. Biustarie okpyskaroriei 1 7. ®aKTOPBI OKPYKAIOIIEH CPEJIbI. https://resh.edu.ru/
Cpellbl Ha KHUBbIC 1 8. IIpumepbl aOMOTHYECKUX https://resh.edu.ru/
opranu3msl (12 gacos). (axTopoB.

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

HpI/ICHOCO6J'IeHI/I${ KHBBIX
OpraHu3MoOB K a0MOTHYECKUM

dakTopam.

1 10. IIpucriocob6meHust OpraHu3MoOB K
TeMIIEpaTypam, BIKHOCTH U CBETY.

1 11. TlpakTuueckoe 3austue Nel
«lIBeT u Temno»

1 12. ITpaktuyeckoe 3ansrue Ne2 «Uro | https://resh.edu.ru/
pacTBOpsETCS B BOJICH

1 13. Ilpaktuueckoe 3anstue Ne3 https://resh.edu.ru/
«JIBMXKEHHE PacTBOPOB IO I[BETKY)

1 14. TIpaktuyeckoe 3anstue Ned «JIén | https://edsoo.ru/
IUIABAET B BOJIEY.

1 15. IlpakTuyeckoe 3ausatue Ne5 «JIéxq
P 3aMEP3aHUH PACIIUPSIETCSD).

1 16. IIpaktuueckoe 3ansrue Neb https://resh.edu.ru/
«lybax.

1 17. Ilpaktuueckoe 3anarue Ne7
«ITurmeHThI».

1 18. IMpaktuueckoe 3anstue No8 «Kak | https://resh.edu.ru/

JKHBOTHBIC IIJTAaBAKOT B BOJCH.
HccnegoBaTenbckue pa6OTBI.

3. Bzaumopeiictus 1 19. buotnyeckue GaxkTopsl.
’KHBBIX OpraHu3Mos (4 1 20. 3aKOHOMEPHOCTH Pa3BUTHUS https://resh.edu.ru/
Jaca). MEXBHJOBBIX B3aUMOOTHOIICHUH.

1 21. KosBouronust. DBOIIONAS https://resh.edu.ru/

CTparTer ui IlO6BIBaHI/ISI TTHIIIH.
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1 22. CounanbHOCTh. BuabI-BceneHIIbL.
[Iepedyens pacTeHuit BpeIuTEIEeH.
4. YenoBek B )KU3HU 1 23. AHTpOTOTreHHbIE (haKTOPHI. https://edsoo.ru/
pacTeHuit ¥ )KUBOTHBIX (6
4acoB)
1 24. OnoMarrHUBaHKUE U IPUPYICHUE
YKHUBOTHBIX M PACTCHUIL.
1 25. 3auem cracath BBIMUPAIOIINE https://resh.edu.ru/
BU/JIBI, KaK 3TO JCNaTh.
1 26. KynbTypHbIC pPaCTCHUS U UX https://resh.edu.ru/
JIMKHE TIPEIIKH.
1 27. PazHOOOpa3ne KynbTypHBIX
pacTeHUi U X 3HAUCHHE B )KU3HU
YeJI0BeKa.
1 28. Kpachas kuura UensiOuHcko#i https://edsoo.ru/
obnactu. Oco0o oxpaHsieMble
TEPPUTOPHH, 3aTIOBETHUKH Poccnu u
MHUpa.
5. DKOJIOTHYECKHE HUILIN 1 29. buocdepa — oHa U3 BaKHEHIIIHX
(6 gacos). 000J104YeK 3eMITH.
1 30. Yto Takoe «IKOJIOTHICCKHE https://resh.edu.ru/
HUIIW» U KaKk OHU (popMupyrotcsi?
1 31. buopa3HooOpa3ue KU3HEHHBIX https://resh.edu.ru/
dopm.
1 32. MoauduxaronHas
WU3MEHUYHBOCTb.
1 33. PacturtensHbie coobmectsa u ux | https://resh.edu.ru/
THIIBIL.
1 34. Pa3Butue u CMEHbI
PaCTUTEIILHBIX COOOIIECTB.
Hroro: 34

Moayab «OCHOBBI PaCTEHHEBOACTBA» 6-7 Kjacchl (68 yacos).

Pasznen Koauuecr Tema DJIeKTPOHHbIE
BO 4acoB (uudposbie)
oOpa3zoBare/ibHbIE
pecypchl
1.BBencHue B 1 1.Yto Takoe pacTeHHUEBOACTBO? https://resh.edu.ru/
PacTeHHEBOCTBO (2 1 2. Ucropus pa3ButHs https://resh.edu.ru/
Jaca). arpoOXMMHUYECKUX 3HAHHIA.
2. ArpoTeXHUYeCKHI 1 3. IlpaBuia NOCTaHOBKH https://resh.edu.ru/
akcrepuMeHT (6 4acoB). arpodKCIEPUMEHTOB.
1 4. TTocTaHOBKA 3KCIIEPUMEHTOB C https://resh.edu.ru/
PaCTEHHUSIMH.
1 5. Br16op TeMsl, cocTaBieHue
THIIOTE3bI, ¥ [ETH U 33714
AKCIICPHUMEHTA 110 BBIPAIIMBAHUIO
pacTeHHii B KOHTPOJIHUPYEMOii cpere.
1 6. KoHTpoJ1b, MTOBTOPHOCTH U

IMPOBCACHHUEC SKCIICPUMCHTA.
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7. IlnanupoBaHue SKCIIEPUMEHTA.
Onenka pe3y/bTaToB IKCIIEPUMEHTA.

https://resh.edu.ru/

8. OcBoeHHE TEXHOJIOT UK
prrJIOFOI[I/I‘-IHOFO BBIpaH_II/IBaHI/Iﬂ
CaJIaTOB ¥ MUKPO3EJICHH B
KOHTPOJIUPYEMBIX HUCKYCCTBEHHBIX
YCTIOBHSIX.

3. Pojip XxXuMHU4ECKIX
SJIEMEHTOB B IUTAHUU
pactenuii (20 yacos).

9. Boma, ee cBOWCTBA.

https://resh.edu.ru/

10. Poib XMUMHUYECKHX JIEMEHTOB B
IIUTaHUH PACTECHUMU.

11. TlonyueHnue NUTATENBHBIX
BEII[ECTB PACTCHUSMHU.

https://resh.edu.ru/

12. YnoOpenus: opranmdeckue,
MUHEpPAJIbHBIE.

13. Tumbl uTaHUs PaCTCHUA.

https://edsoo.ru/

14. Bo3ayiHoe U MUHEpPaIbHOE
NIUTaHUE PACTCHUHN.

15. TpaHcnopT NUTATEIBbHBIX
BEILIECTB.

https://resh.edu.ru/

16. Baxxuerinme KaJquiHbIC,
dbochopHbIe U a30THBIE YI0OPEHUSI.

17. TIpocTeie U CIOXKHBIE YIOOpEHHS.

https://resh.edu.ru/

18. Poct 1 pa3BUTHE paCTCHHIA.

https://edsoo.ru/

19. OcobGeHHOCTH TUTaHUS PACTEHUI
a30TOM.

https://edsoo.ru/

20. ®opMebI a30Ta ¥ UX TPEBPAITICHHE
B TIOYBE.

21. Uctounuku docdopa s
pacTEeHUN.

22. NccnenoBarenbckas padoTa
«OlLeHKa BIUSHUS PA3TUUHBIX
9JICMEHTOB Ha COCTOSIHUE PACTCHHIMA
(cocraBiieHHE pa3IMIHBIX

IO IKOPMOK)».

https://resh.edu.ru/

23. Ponp kanus B mporieccax
caMOperyJIsIHH.

https://edsoo.ru/

24. PerynsTopHasi U CTpYKTypHast
(byHKIMS Kaus.

https://resh.edu.ru/

25. 3HaueHue Margus B
MeTabOoIM3Me PaCTCHUIA.

https://resh.edu.ru/

26. Maruwii B coctaBe xJiopoguia.

https://edsoo.ru/

27. Cepa u e€ BIMsIHUE Ha
pPacTUTENbHBIN OPraHU3M.

28. OCOOEHHOCTH MOCTYTLICHHS
MUKPOAJIEMEHTOB B PACTCHUSI.

https://resh.edu.ru/

4. Perynaropsl pocta
pacTeHui. 3amura
pacrenuii (4 gaca).

29. IlondaTtue o peryasTopax pocra
pactenuii. CTUMYISATOPHI pocTa.

30. MHrubuTopsl pocta pacTeHUH.

https://resh.edu.ru/

31. ®UTOMOHUTOPHUHT U OLIEHKA
COCTOSIHUS PaCTEHU.

32. 3ammTa pacTeHUN OT BPEIUTENS

https://resh.edu.ru/
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5. Bonnas, mecuanas u 1 33. Bojanas, mecyaHasi ¥ IOYBEHHAs https://edsoo.ru/
MOYBEHHAS KYJIbTYPbI, KX KYJIbTYPbI, X IPUMCHCHHUE B
MIPUMEHEHHE B BBIpAIMBAHUH PACTCHUIA
BBIPAI[UBAHUY PACTCHUI. 1 34. [IpoBeaeHue BO/IBI B KOPHE U https://resh.edu.ru/
dusnosnorus pacrenuii (8 ctelJie pacTeHUIL.
4acoB). 1 35. BoaHblii pesxum pacTeHHH.
1 36. dortocuHTeE3. https://edsoo.ru/
1 37. 3nadyenne HoTOCHHTE3A JIISI
JKUBBIX OPraHU3MOB.
1 38. dakTopsl pocTa pacTeHHN. https://resh.edu.ru/
1 39. TTomzemHuoe npixanue pacrenuit. | https://resh.edu.ru/
1 40. T'a3000MeH mpu GECTIOUYBEHHOM https://edsoo.ru/
BBIpAI[BAHHUH.
6. KynmeTypHble pacTeHus. 1 41. Yenoek U pacTeHUsL.
CoBpeMeHHBIEC aCIEKThI 1 42. HacnencTBEHHOCTD U https://resh.edu.ru/
cenekunu (20 gacoB). WU3MEHYHBOCTb.
1 43. Buapl U3MEHYUBOCTH. https://edsoo.ru/
1 44. T'eH — equuAIa
HACJIeJICTBEHHOCTH.
1 45, JleneHue KIETKH. https://resh.edu.ru/
1 46. Yrto Takoe reHOaHK?
1 47. 3uavenue padot H.W. BaBumnosa. | https://resh.edu.ru/
1 48. 1leHTpBI MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHUH.
1 49. OCHOBHBIE METOIBI CEJICKINAH. https://resh.edu.ru/
1 50. 'mGpuanzanms.
1 51. OcHOBHBIE HaMpaBICHUS
CEJICKIIUH.
1 52. EcTb 711 )KU3Hb B IPoOUpKe? https://resh.edu.ru/
1 53. BHOTEeXHOJIOTHS KYJIbTyPHBIX
pacTEeHUN.
1 54. Kak 4eioBeK MOXeT https://resh.edu.ru/
MO (DUIIPOBATH PACTECHHS?
1 55. 'eHeTHYECKOE PEAAKTHPOBAHHE.
1 56. IIpaktuueckas padora «OTKyaa
Ha cToIaX QPyKTHI?»
1 57. IlpakTrueckas pabora https://resh.edu.ru/
«BsIpaiiBaeM ropox»
1 58. UccrenoBarennbekas padora https://resh.edu.ru/
«BbIpalBanne pacTeHui B
IpoOUpKe»
1 59. luckyccust «JloMecTukanus»
1 60. Mo>XHO JIn cYMTaTh TapakaHa https://edsoo.ru/
0JIOMAIITHEHHBIM JKUBOTHBIM?
7. PacturensHas 1 61. HanzeMHbIe ¥ MTOI3EMHEBIE https://resh.edu.ru/
npoaykius (8 4acos). OpraHbl PaCTCHUIA.
1 62. IoGer.
1 63. CriocoObl pa3MHOKEHUS https://resh.edu.ru/
pacTeHuil.
1 64. [TonsTue o kayecTBe MpoaykToB | https://edsoo.ru/

INUTaHUA.



https://edsoo.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edsoo.ru/

1 65. [IpoGieMbl KOHKYPEHIIUH https://resh.edu.ru/
OTEUYECTBCHHBIX IPOU3BOTUTEIICH C
MMIIOPTHBIMH.

1 66. JlorucTuka, JoCTaBKa 1 https://resh.edu.ru/
COXPaHEHHUE MPOIYKTOB.

1 67. XvuMU4eCKHii aHAITU3 https://resh.edu.ru/
PO TYKITHH.

1 68. [IpeesbHO AOMYCTUMBIC https://edsoo.ru/
KOHIICHTPAIIUH ¥ METO bl KOHTPOJIS
0€30MacCHOCTH PaCTUTEIbHBIX
IPO/IYKTOB TIUTAHHSD.

HUroro: 68

Monyub «buotexnosorus» 8 kiaacc (34 yaca).

Paszpnen Kosmyecr Tema DJIeKTPOHHBbIE
BO 4acoB (uudgpossbie)
oOpa3oBare/ibHbIE
pecypcsl
1.buorexnomnorus (2 1 1. TloHsATHE OHOTEXHOJIOTHUH. https://resh.edu.ru/
Jaca). 1 2. OcHOBHBIE OHOOOBEKTHI https://edsoo.ru/
OMOTEXHOJIOTHH.
2.Muxkpob6wuosorus (8 1 3. IonoxkeHne MpoOKapruoTOB B https://edsoo.ru/
9acoB). CHCTEME OPraHMYECKOTO MHpA.
1 4. Ctpoenwne OakrepuaabHO# KieTku. | https://resh.edu.ru/
1 5. JlTaboparopnas pabota
«DUKCUPOBAHHEIE MIPENapaThl
OakTepuii. Onpeaenenue GopMbl
NPEIOKEHHBIX KYIBTYPY.
1 6. ITaroreHHpic GaKTEPHH. https://resh.edu.ru/
1 7. Uctopus 60prOBI ¢
OakTepraTbHBIMHU WH(PEKITUAMHU.
1 8. BoiiHa 6eCKOHEUHOCTH: https://edsoo.ru/
AHTUOMOTHKHU MIPOTUB OAKTEPHIA.
1 9. IlpumeneHue GakTepHii https://edsoo.ru/
4enoBeKoM. bakrepun, KOTopbIe
MOTYT pa3zjaraTh IJIACTHK.
1 10. Mukpoopranu3Mbl B
arpoOUOTEXHOJIOTHH.
3. DykapuoTHYeCKue 1 11. TInecuesbie rpulbI mpoayteHtsl. | https://resh.edu.ru/
OpraHu3Mbl B 1 12. Vctopus UCIIOIb30BaHUS
OMOTEXHOJIOTUU JPOSIKEH B TPAIUIIMOHHOM
(necHeBbIe TPUOBI, OMOTEXHOJIOTHH.
JPOIOKH, Bogopocin) (6 1 13. TexHomnorus xnedoneueHusl.
4acoB). 1 14. Boopociu — epCrieKTHBHBIN https://resh.edu.ru/
0OBEKT JJIs1 IPOU3BOJICTBA OCITKa U
YTIIEBOJIOB.
1 15. Crounsle Boabl. CxeMbl ourcTKH, | https://edsoo.ru/
61O UIBTPBI.
1 16. AKTUBHBIN W U BXOISIINAE B
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HETr0 MUKPOOPTaHU3MBI.
Hcnone3oBanue BOJOpOCIIEH B
OYHCTKE CTOYHBIX BOJI.
4. HacnencTBeHHas 1 17. HacneicTBEHHOCTD U https://resh.edu.ru/
uHopmarus (2 gaca). M3MEHUYUBOCTb — OCHOBHbIE CBOICTBA
JKUBBIX OPraHU3MOB.
1 18. I'en — enuHMIIa HaCAeACTBEHHOM | hitps://edsoo.ru/
UH(POPMAIHH.
5. Bupycosorus (4 gaca). 1 19. Tonoxenne BUPYCOB C CUCTEME
OPraHUYeCKOIr0 MUPA.
1 20. Knaccudukaiiust BUPyCOB. https://resh.edu.ru/
1 21. Bupychl — BO30YyAUTEIH https://resh.edu.ru/
MH(pEKINOHHBIX 00JIE3HEH.
OHKOBHPYCHI.
1 22. buosornueckue meto bl 60psObI | https://edsoo.ru/
C BHpPYCaMH.
6. 'eHHas MHKEHEPHS U 1 23. OCHOBBI T€HHOW HHKCHEPHH. https://edsoo.ru/
ounoTexHosoruu (3 yaca).
1 24. JlocTrKeHHs TeHHOW WH)KEHEPHH
1 OMOTEXHOJIOTHUH.
1 25. Metoap! noyuerust ['MO. https://resh.edu.ru/
7. buotexHnonoruu B 1 26. JloMecTuKaIys OCHOBHBIX
*uBOTHOBOICTBE (5 JOMAIITHAX KUBOTHBIX.
4acoB).
1 27. CoBpeMEHHBIE METOIbI B
KHBOTHOBOJICTBE.
1 28. OcHOBHBIC 00JIe3HH )KUBOTHBIX. | https://resh.edu.ru/
1 29. TlonoxwuTenpHOE U TOO0YHOE https://edsoo.ru/
BO3/ICHICTBUE aHTHOMOTHUKOB Ha
OpraHu3M )KUBOTHOTO B XOJI€
JICYCHUSI.
1 30. broTexHOoJIOTHsT KOPMOBBIX
npernaparos.
8. BuoTexHoJI0THY B 1 31. OcCHOBHBIE METOIBI CEIEKIIUU. https://resh.edu.ru/
pacrenueBocTse (4
yaca).
1 32. OCHOBHEBIE TOAXOBI CEIEKIIUU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pacTeHUM.
1 33. Ucropus cenekuuu B Poccum. https://resh.edu.ru/
1 34. I'eHHas MHXKCHEPHUS PACTCHUI. https://resh.edu.ru/
Hroro: 34

Moayab «MoJiekyJIsipHbIe OCHOBBI cejiekun» 9 kiace (34 yaca)

Pa3nen Konnuecr Tema DJIEKTPOHHBbIE
BO 4aCOB (uudposbie)
o0pa3oBare/ibHbIE
pecypcbl
1.MonekynspHas 1 1.OcHOBHBIE BEXH Pa3BUTHS https://edsoo.ru/
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ouosorus (6 gacos).

MOJIEKYJISIPHOM OHOJIOTHH.

1 2. HyknenHOBBIE KUCIIOTBHI. https://resh.edu.ru/
1 3. MaTpuuHblii CUHTE3.
1 4. Myranuu. https://resh.edu.ru/
1 5. I[IpoTuBOoBUpYCHBIE CPEACTBA.
MexaHu3M IEUCTBUS.
1 6. AuTubOakTepuanbHbie mpenaparsl. | https://edsoo.ru/
2. MonekynsipHbie 1 7. I'eneruka. Kparkas ucropus https://edsoo.ru/
OCHOBBI reHeTukH (11 pa3BUTHUS HAYKH.
4acoB) 1 8. Or rena K npu3HaKY: KaK https://resh.edu.ru/
packpacutb KOoT?
1 9. I'ereposurota. ['omo3uroTa. https://resh.edu.ru/
1 10. 3akoHbl MeHens. https://resh.edu.ru/
1 11. 3akon equHOOOpa3usi THOPUIOB
TIEPBOTO TIOKOJICHHUSI.
1 12. 3akoH pacieruieHus Mpru3HaKa
BO BTOPOM IOKOJICHUH.
1 13. JIuruOpuaHOE CKpeIBaHHe. https://resh.edu.ru/
1 14. CueruieHHOE HACIENOBAHNE. https://resh.edu.ru/
1 15. Onpenenenue noina. [lomossie
XpomMocoMmbl. CaMKH U CaMIIbl.
1 16. Baustaue daxropoB
OKpYKaroleu Cpebl.
1 17.T1o10BBIE XPOMOCOMBI. https://resh.edu.ru/
3. Monexynsipabie 1 18. I'eHBI B TOMYJIAIUSX.
ocHOBHI ceneknuu (17
4acoB).
1 19. Vpasuenue Xapau-BaitnOepra. https://resh.edu.ru/
1 20. TTomymnsiuy MEHSIOTCS:
YHCIICHHOCTh U MUTPAIIUH.
1 21. YnCIeHHOCTh MOMYJISIHH. https://edsoo.ru/
1 22. Jlpeiid reHos. https://edsoo.ru/
1 23. Myranum. https://edsoo.ru/
1 24. V3ossioum. https://edsoo.ru/
1 25. MomudukanonHas
U3MEHUYHBOCTb.
1 26. OOpaTHast TeHETHKA. https://edsoo.ru/
1 27. JloMecTUKaIUs U IICHTPBI
TCHETUYECKOTO Pa3HOOOpasusl.
1 28. Hukomnaii iBaHoBu4 BaBuiios. https://resh.edu.ru/
Cenexuusl.
1 29. KomOuHaIoHHas ¥ THOpuHast https://resh.edu.ru/
cenekuus. ['ereposuc.
1 30. CoxpaHHTh ¥ U3yIHUTH TCHBI, https://edsoo.ru/
YTOOBI MEHATH OyayIIee.
1 31. Kak npaBUJIbHO XpaHHUTh TCHEI. https://edsoo.ru/
Kosnekiuy reHeTHIECKHX PecypcoB
pacTeHuil.
1 32. MeTo1bl KyJIbTHBHPOBaHHUS IN https://resh.edu.ru/

VItro 11 COXpaHeHHS TEHETHYECKIX
PECYpPCOB paCTEHUM.
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1 33. 'enernueckue eHTpHI B Haterd | https://resh.edu.ru/
CTpaHe.

1 34. Tlonseném UTOrM.

Uroro: 34

MeTtoanueckoe odecnieueHue:
NudopmannoHHO-KOMMYHMKATHBHbIE CPeACTBA 00y4eHus!
1. Kommbrorep
2. MynbTUMEIUUHBIA IPOEKTOP
Texnnueckoe ocHaleHnue (000pyaoBaHue):
1. Muxkpockorr;
2. O6opynoBaHHe 115l OTIBITOB M SKCIIEPUMEHTOB.
Jlureparypa
1. JlonpHuk B.P. Beimumm Mbl Bce u3 npuponbl. beceasl 0 MoBeIeHNN YelOBEKa B KOMIIAHUU
ntul, 3Bepert u aereil. — M.: LINKA PRESS, 1996.
JlecHple TpaBsHHUCTBIE pacTeHus. buosorus m oxpana: crnpaBo4yHUK. - M.: Arpompomusiar,
1988.
ITerpoB B.B. PactutenbHblii Mup Hamied PoawHbBI: KH. JUISL yUuTeNs. -2-€¢ W3Ad., Jom. — M.:
[Ipocsemenue, 1991.
CamkoBa B.A. M1 n3yuaem jniec. 3aganust A1 yqamuxcs 3—95 kiaccoB //buonorus B mkosne. -
2003. - No 7;2004. - Ne 1, 3, 5, 7.
. UeproBa H.M. JlabGopaTopHBbIi mpakTUKyM 110 kosiorun. — M.: [Ipocsemnienne, 1986.
HNuTepHeT-pecypebl
1. http://www.sci.aha.ru/ATL/ra21c.htm — 6uonoruueckoe paznoodpasue Poccum.
2. http://www.wwf.ru — BcemupHnsiit poua aukoii mpupoast (WWF).
3. http://edu.seu.ru/metodiques/samkova.htm — wunTepHeT-caiit «OOIICCTBEHHBIE
pecypcbl oopazoBanusy / Camxosa B.A. OtkpeiBas mup. [IpakTrdeckue 3aganust il yaaniux-
csl.

4. http://www.kunzm.ru — Kpy»KOK FOHBIX HATYPaJIHMCTOB 300JIOTHYECKOTO MY3es

MI'VY.
5. http://www.ecosystema.ru — skoslorudeckoe 00pa3OBaHUE HE€TEH W H3y4CHHE

npupoasl Poccum.
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	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	Варианты реализации программы и формы проведения занятий.
	СОДЕРЖАНИЕ КУРСА ВНЕУРОЧНОЙ ДЕЯТЕЛЬНОСТИ
	1. Мы исследуем живые объекты (6 часов)
	2. Влияние окружающей среды на живые организмы (12 часов)
	3. Взаимодействия живых организмов (4 часа)
	4. Человек в жизни растений и животных? (6 часов)
	5. Экологические ниши (6 часов)

	Модуль «Основы растениеводства» 6-7 классы (68 часов)
	1. Введение в растениеводство (2 часа)
	2. Агротехнический эксперимент (6 часов)
	3. Роль химических элементов в питании растений (20 часов)
	4. Регуляторы роста растений. Защита растений (4 часа)
	5. Водная, песчаная и почвенная культуры, их применение в выращивании растений. Физиология растений (8 часов)
	6. Культурные растения. Современные аспекты селекции (20 часов)
	7. Растительная продукция. (8 часов)

	Модуль «Биотехнология» 8 классы (34 часа)
	1. Биотехнология (4 часа)
	2. Микробиология (12 часов)
	3. Эукариотические организмы в биотехнологии (плесневые грибы, дрожжи, водоросли) (12 часов).
	4. Наследственная информация (8 часов)
	5. Вирусология. (6 часов)
	6. Генная инженерия и биотехнологии. (8 часов)
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	8. Биотехнологии в растениеводстве (10 часов)

	Модуль «Молекулярные основы селекции» 9 класс (34 часа)
	1. Молекулярная биология. (20 часов)
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	3. Молекулярные основы селекции (28 часов)
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