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MHNOACHUTEJIBHAS 3AIINCKA

PaGouass nporpamma Kypca BHEYpOYHas JIE€ATEIbHOCTh «buonorus.  IIpoekTHO-
UCCJIEIOBATEbCKAs JESITEILHOCTD JIEATEIbHOCTE)» COCTABIIEHA B COOTBETCTBHUM C:
1.®enepanbabiM 3aKOHOM OT 29.12.2012 Ne 273 — @3 «O6 ob6pazoBanuu B Poccuiickoit denepanuny,
2.®enepa’dbHBIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro 0Opa3oBaHMA,
YTBEPKJICHHBIM ITpuKa3zoM Munucrepcrna npocsenieHus Poccuiickoit ®enepannu ot 31.05.2022 Ne 287
«O06 yrBepxkaeHHH (eepaIbHOI0 rOCyIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa OCHOBHOTO OOIIEro
00pazoBaHU,
3.IIpuka3zom MunucrepctBa npocsenieHus: Poccuiickoit @enepannn ot 18.08.2022 Ne 568 «O BHeceHuu
U3MEHEHUH B (deaepanbHbIi TOCYJapCTBEHHBIN 00pa30BaTeNbHBIM CTaHAAPT OCHOBHOIO OOIIEro
o0pa3oBaHus, YTBEPKICHHBIN MpuKazoM MunucrepcTBa npocsemienus Poccuiickoit @enepamuu ot 31
Mas 2021 r. Ne 287»,

4 ITpuxazom Munucrepctsa npocsenierus ot 18.05.2023 Ne 370 «O6 yrBepkaenuu denepanbHOM
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUs»

Pabouas nporpamma ydue6HOro Kypca «buonorus. IIpoektHas nestensHOCTRY A 5-9 Kitaccos,
BXOJIIIET0 B TpeaMeTHyo o0nactb «EcTecTBeHHOHAy4YHbIE TMPEAMETH» M PEaU3YIOLIEro
BOCIMTATEIbHBIA MOTEHIMAN yuyeOHoro npeamera «buonorus», B pamkax moayisa «Kypcel BHeypo4uHOI
NEeSTENIbHOCTHY, onpenensiemoro [IporpamMMoii Bociutanus.

AKTYyaJIbHOCTh M Ha3HadyeHHe mporpammbl. [Iporpamma paszpaboTaHa B COOTBETCTBUU C

TpeboBanusaMu DenepaabHOr0 TOCyIapCTBEHHOTO 00pa3oBaTEIBHOIO CTaHJapTa OCHOBHOTO OOIIEro
o0pa3oBaHMs, OPUEHTHPOBAHA Ha OOECIEYCHHWE HMHIMBHAYAJIbHBIX MOTPeOHOCTEH OOydarommxcs H
HalpaBJieHa Ha JOCTHKEHHUE IJIAHUPYEMbIX PEe3yJIbTaTOB OCBOEHHS MPOTrPaMMbI OCHOBHOI'O OOLIETO
o0Opa3oBaHMs C y4eTOM BbIOOpa y4YaCTHHKaMHU OOpa30BaTEIbHBIX OTHOLIEHHH KYpCOB BHEYPOUHOM
NEeSTEbHOCTU. DTO TO3BOJISIET O0ECneuuTh €IUHCTBO 00s3aTenbHbIX TpeboBanuit ®I'OC Bo Bcem
IIPOCTPAHCTBE IIKOJIBHOTO 00pa30BaHUs: HE TOJILKO Ha YPOKE, HO M 3a €ro ImpeJesaMH.

AKTyaJIbHOCTb peaji3alMy JaHHOU MporpaMMbl 00yClIOBlIeHa caMOil 0COOEHHOCTBIO MPOEKTHO-
HCCIIEIOBATENbCKON AESITEbHOCTU. JTa JESTeNbHOCTh JIE)KUT B OCHOBE IO3HABATEJILHOTO MHTEpeca
pebeHKa, SBJsIeTCs 3aJJ0TOM YMEHHUs IUIAHUPOBATH JIIOObIE JEHCTBUS U BaXKHBIM YCIOBUEM YCIIEUTHON
peanuzauuu  uaed. JlroOble HW3MEHEHHs] COBPEMEHHOTO OOIIECTBAa CBS3aHBI C MPOEKTaMH U
HCCIIEIOBaHUsIMH — B HayKe, TBOpYECTBE, OH3Hece, OOIIeCTBEHHOW >KHU3HHU. [loaTOMy Ba)KHBIM
9JIEMEHTOM Pa3BUTUS JIMYHOCTH OOYyYaromerocst sBisercss (OpMHUPOBAHHE OCHOBHBIX HAaBBIKOB
IIPOEKTHO- UCCIIEN0BATEIBCKON JESATENBHOCTH.

[Tporpammoii nmpenycMoTpeHo (popMHUpOBaHHE COBPEMEHHOTO TEOPETUUYECKOTO YPOBHS 3HAHUH,
a TaKKe M MPAKTHYECKOTO OIbITa paboThl ¢ Ja00paTOPHBIM 000pPYJOBAHUEM, OBJaJIEHHE MpPUEMAMU
HCCIIEIOBATENbCKON  JIeATEeIbHOCTH. MeToAbl  opraHu3alii  00pa3oBaTelNbHOW W HAY4YHO-
UCCIIEIOBATENbCKOM  JIEATENIBHOCTH  IpelycMaTpuBaloT  (GopMUpOBaHHE Yy  OOydaroIIuXxcs
HECTaH/JapTHOIO TBOPYECKOTO MBIIUIEHUS, CBOOOABI CaMOBBIPAXKEHHS M HUHIUBUAYATbHOCTH
CYXKJICHUU.

Jns  nomHoro - yyera - moTpeOHOCTEH — ydyammuxcd B [POrpaMMe  HCIOJb3yeTcs
i QepeHIIMPOBaHHBIA MOAXO0J, YTO CTUMYJIUPYET Y4Yallerocss K YBEIMYEHHIO MOTPeOHOCTH B
WH/IWBUYAIIbHOM, WHTEJUIEKTYaJbHOW W TIO3HABATENILHOW JESITEIBbHOCTH M PAa3BUTHIO HAy4YHO-
HCCIIEIOBATENbCKUX HAaBBIKOB. [Iporpamma ctaneT BocTpeOOBaHHOWB MEPBYIO OYepEIb IKOIbHUKAMH,
KOTOpblE UMEIT CTOMKMI MHTEpPEC M COOTBETCTBYIOIIYI0 MOTHBALMI0 K HM3YyYEHHUIO IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIa,eCTECTBEHHBIM HayKaM M TEXHOJOTHUSIM.

B nmoapocTkoBOM Bo3pacTe yyaliuecsl MpOsBISIOT CBOK 3aUHTEPECOBAHHOCTh B TOW WJIM MHOM
o0JacTH 3HAHWN, HAYYHOM HAMPABICHUH WM NMPOPECCHOHAIBHONW ACATENhHOCTH. Takum oOpazoM
MPOUCXOAUT (HOPMUPOBAHUE TTO3HABATEIIBHOW M TPO(PECCHOHAIBHON COCTABISIONICH JIMYHOCTH,
MIOMOTAET yJalemycsi B ONpeAeTeHUH OyIyIIero >KU3HEHHOTO MyTH U B MPO(eCcCHOHAILHOM BBIOOpE



nocje oKOHYaHus Kokl [10j00HOr0 posa 3aMHTEpEeCOBaHHOCTh CTUMYIIMPYET MOCTOSTHHOE YKeJlaHHe
IIKOJIbHUKAK MMO3HAHUIO HOBOTO, PACUIMPEHHUIO U YIUIYOJIEHUIO COOTBETCTBYIOLIUX 3HAHUU, U
MTOJIyYEHUIO HOBBIX B TOM YHMCJIE IPAKTUYECKUX HABBIKOB, & TAK)KE€ MOTUBHPYET ydallerocs Ha
pohOpUEHTAIHIO.

[IporpaMMma HariesieHa Ha MOMOIUIL PeOCHKY B OCBOEHHUU OCHOB OPTraHU3alUU M OCYILECTBICHUS
COOCTBEHHOM MPOEKTHO-UCCIIE0BATENILCKOM JeSITEIbHOCTH, a TAK)KE B MPHOOPETEHUH HEOOXOAMMOTO
ombiTa a5 pabOThl HAJ WHAMBUIYAIbHBIM HCCIEAOBAaHHEM MM NMpoeKToM. lIporpamMma momoxer
IIKOJILHHUKY B OoJiee TiTy0OKOM M3y4eHUH MHTEPECYIOLIEH ero 00JacT €CTEeCTBEHHBIX HAyK, a TAKKE B
NPUOOPETEHUN BAXKHBIX COLUAIBHBIX HABBIKOB, HEOOXOJMMBIX JJISI MPOAYKTHBHON COIMATIH3AIMUA U
(bopMHpOBaHUS TPAKIAHCKOHN MO3UIHH:

— HaBBIKA CaMOCTOSITEIBHOI'O PEIICHUS AaKTYyalbHBIX HCCIEAOBATEIbCKUX WINM MPAKTUYECKUX
3aJ1a4, BKJIFOYAIOILErO B €051 yMEHHME BUJIETh U aHAIM3UPOBATHIIPOOIIEMbI, HYK/IAIOIIMECS B PEIICHUH,
YMEHHUE JIeTallbHO MPOpadaThiBaTh U PEATU30BBIBATH CIIOCOOBI pabOThI ¢ HUMH, YMEHUE IUIAHUPOBATh
COOCTBEHHYI0O DPa0OTy M CaMOCTOSITEIBHO KOHTPOJHMPOBATH CBOE MPOIBIKEHHE K IKEIAeMOMY
pe3yibTary;

— HaBBIKa TCHEPUPOBAHHUA U OPOPMIICHHS] COOCTBEHHBIX HJICH, 0ONeUeHUs] MX B yIOOHYIO JUIS
pacnpocTpaneHus Gopmy;

— - HaBBIKA YBAKUTEJILHOTO OTHOIIEHUS K YYKUM B3TJISAaM U UAEsM, OOPMIICHHBIM B paboTax
JPYTUX JIIOJIEH, IPYTUX aBTOPOB — BJIAJIENIbLIEB UHTEUIEKTYaIbHON COOCTBEHHOCTH;

— HaBblKa MyOJIMYHOrO BBICTYIUIGHHS HepeA OOJbIION ayIuTOpHel, apryMEHTHPOBAaHUS MU
OTCTaMBaHUsl CBOEH TOUKHM 3pEHHS, OTBETOB Ha BOIPOCHI CBEPCTHUKOB M B3POCIBIX, YOEXKIACHUS
JIPYTUX B CBOEU MPABOTE, NPOJBUKEHHS CBOMX HJIEH;

— HaBbIKa pabOThl CO CMENHMATU3UPOBAHHBIMU KOMITBIOTEPHBIMU MPOTPaMMaMH, J1a0opaTOPHBIM
000py/nOBaHUEM, TEXHHUECKUMHU YCTPONUCTBAMU, OMOIMOTeYHBIMUA (POHJIAMU U MHBIMU pECypcamu, C
KOTOPBIMH MOKET OBITh CBSI3aHA MMPOEKTHO- HCCIIEI0BATENbCKAS IEATEIHHOCTh IIKOJIbHUKA.

Kpome Toro, pabora mikoiapHUKa HaJ MPOEKTOM WM HUCCIEAOBaHUEM OyNeT CrocoOCTBOBATh U
Pa3BUTHIO €T0 aJIEKBATHOW CAMOOIICHKH.

BapuanTsl peaju3anun nporpaMmMsl 4 popMbI MPOBeTeHUS 3aHATHIA.

JlanHast mporpaMMa paccyMTaHa Ha paboTy co mKoilbHUKaMu 5-9 kiaccoB. [lemarory BakHee
aKIIEHTUPOBAaTh CBOE BHHMaHWE HE CTOJILKO Ha KauecTBE pe3ysibTaTa MPOEKTa WM HCCIeI0BaHUS,
CKOJIbKO Ha TOM, YTOOBI yHAIIUICS ITOTydasl 3HAHUS B TOM YHCIIE U Yepe3 BBITIOJTHEHUE MPAKTHIECKOTO
3aJJaHus, J1eJa] BBIBOABI U YMO3AKIIFOUCHHSIHA OCHOBAaHMH CBOETO MCCIICOBAHUS, YIMUIICS CPAaBHUBATh
€ro pe3yJabTaThl ¢ TEOPETHYCCKUM MATEepPHAIOM M HCCIICIOBAHUSAMH JIPYTHX IIKOJBHUKOB. Takum
00pa3omM, IMKOJFHUK OCBOWUT OCHOBBI IMPOEKTHO-MCCIEIOBATEIBCKON NEATEIFHOCTH W TPHOOpPETET
HAaBBIK KPUTHUYECKOTO OTHOIIICHHUS K MaTepuany.

[Tporpamma pa3burta Ha MOTYTH, KOTOPBIE MOTYT OBITh UCMOIB30BaHbI THOO YACTUYHO, JIUOO
NOJTHOCTHIO. Tak Moaynb «Kak >KHBOTHBIC U paCTEHUS IPUCIIOCAOTMBAIOTCS» (IBOIIOIIMOHHAS IKOJIOTHS)
npernoiaraeTcs IjIsl u3y4eHus B 5 wim 6 kiacce B TeueHue oHoro rojaa (34 gaca B roj). Moaynu
«OCHOBBIPACTEHHEBOICTBA» U «BHOTEXHOJIOTHS» pacCUUTaHbI Ha 68 4acOB M MOTYT OBITH PeaTM30BaHBI
B TeueHuH 2-x jeT (1o 34 Jaca B roja) uiu B TeueHuu 1 rona (68 gacos B o). Bo BTOpom cirydyae
BO3MOYKHO TIPOXOJKJIeHHEe 000ux Moaynent («OCHOBBIPACTEHUEBOACTBAY B 7 WJIH 8 Kiacce,
«buotexnonoruny» B 7 unu 8 kiacce). AHATOTHIHOMOYJIN «MOJIeKyIsIpHbIE OCHOBBI (PU3HOJIOTUN U
dapmakonorun» u «MOoJIEKYISIpHBIE OCHOBBI CEIEKIIMU» pacCUyuTaHbl Ha 68 4acOB U MOTYT OBIThH
peann30oBaHbl B TeUeHUH 2- X JieT (1o 34 yaca B roa) win B Teuenuu 1 roja (68 yacos B roa). Bo Bropom
CIIy4ae BO3MOXKHO MPOXOXKACHHE 000uX Moaynel («MoeKysipHbIE OCHOBBI CEJIEKITNN» B 8 Kitacce,
«MonekynsipHble OCHOBBI (PU3MOJIOTHH U (hapMaKoJoruu» B 9 Kiacce).

MoOXXHO  pEeKOMEHJOBaTh  HCIOJNb30BaTh  Moaynmu  «Kak  JKMBOTHBIE U pacTeHUs

npucnocadbauBarTcs», «OCHOBBI paCTEHUEBOCTBAY, «MOEKyIsIpHbIE OCHOBBI CEJIEKIINNY B KAUYECTBE



HENpepbIBHOTO oOpa3oBarenbHOro Imukna (5-9 kmacc mo | wyacy B Heenmoo) Uis KJIacCoB
arpoOMOTEXHOJOTMYECKOW  HampaBiieHHOCTH.  Moxaymun  «Kak ~ KMBOTHbIE W PAacTEHMS
npucnocabauBaroTcs», «bnorexnonornn» u «MosekyssipHble OCHOBBI (PU3HOJIOTUHU U (HhapMaKOIOTUN»
B KaueCTBE HEIPEPHIBHOTO 00pa3zoBaTeibHOro mukia (5-9 kiacc mo 1 yacy B HEAEN0) I KIIACCOB
OMOTEXHOJIOIMYECKOI'0 WIIM MEIUIIUHCKOIO HAllpaBJICHUH.

B3aumocBsa3b ¢ nporpammoii BocnutaHus. IIporpamma Kypca BHEYPOUHOH JEATEIBHOCTH
pa3paboTaHa C y4eTOM pEeKOMEHJAIM MPUMEPHON MPOrpaMMbl BOCITUTAHUS, YUYUTHIBAET IICUXOJIOTO-
Me/IarOTMYecKie OCOOCHHOCTH JAaHHBIX BO3PACTHBIX KaTeropuid. OTO TMO3BOJSAET Ha MPAKTHKE
COCAMHHUTH O0YYAIOIIyI0 M BOCIIUTATENBHYIO IEATENBHOCTh MEearora, OpueHTUPOBATh €€ He TOJIBKO Ha
UHTEJUIEKTYaJIbHOE, HO U HAa HPAaBCTBEHHOE, COLMAJILHOE pa3BUTHE peOeHKA. DTO NPOSABIAETCS:

— B IIPHOPUTETC JIMYHOCTHBIX PE3YJIbTATOB pCaln3ali IMPOrpaMmMbl BHCypO‘IHOﬁ JACATCIIbHOCTH,
HallleAMMrX CBOC OTPAXKCHNUEC U KOHKPETHU3allIO B HpHMepHOﬁ IMpOrpaMMEBOCITMTAHU S

— B BO3MOXXHOCTH  KOMIUJIEKTOBAHMSI ~ PA3HOBO3PACTHBIX  TPYNI  UIA  OpraHU3alUU
po(OPHEHTAITMOHHON ACATEIFHOCTH NMIKOJIBHUKOB, BOCIIUTATEIFHOE 3HAYCHUE KOTOPBIX OTMEUACTCS
B IPUMEPHOM MMPOrpaMMe BOCIIUTAHUS,

— B UHTEPAaKTHBHBIX (opMax 3aHATUNA s IIKOJIHHUKOB, OOECIEYMBAIOUIMX OOJBIIYI0 HX
BOBJICUEHHOCTh B COBMECTHYIO C MEIaroroM W JAPYTUMHU JE€TbMHU JAEATEIbHOCTh M BO3MOXHOCTh
o0pa3oBaHMs Ha €€ OCHOBE JETCKO-B3POCIBIX OOIIHOCTEH, KIFOUEBOE 3HAUYEHUE KOTOPBIX JUIS
BOCIUTAHMSI IOJUYEPKUBACTCS IPUMEPHOUIIPOrPAMMOM BOCIIUTAHUS.

Oco0eHHOCTH PadOTHI yYNTeJs MO MporpamMme. 3ajada yYuTelss COCTOUT B TOM, YTOOBI
COIPOBOXKAAThH IpoliecC MpodeccnoHaIbHON OPUEHTALMK LIKOJIbHUKA, PAaCKpbIBas MOTEHIIMAT KaX10TO
yepe3 BOBJICUEHHUE B MHOTOOOpPA3HYIO JIE€ATENIbHOCTh, OPraHM30BaHHYIO B pa3HbIX ¢opmax. [Ipu sTom
pe3yibTaToM padOThl Y4MTeNs B MEPBYIO OuYepedb SBJSETCS JUYHOCTHOE PpA3BUTHE YyYalllerocs.
JIMYHOCTHBIX PE3YJIBTATOB YUUTEIb MOXKET JOCTUYb, YBJIEKAas YYEHHKa COBMECTHONW M MHTEPECHON UM
000MM JIeATENIBHOCTBIO, YCTAHABJIMBas BO BpeMs 3aHATUN J10OpOKeNIaTelabHYI0, MOJAECPKUBAIOLIYIO
aTMocdepy, Hachllas 3aHATHS LIEHHOCTHBIM COJIEpKaHUEM.

IIpumepHas cxema MpOBEAECHUS 3aHIATHUM 110 IPOrPAMME:

1. OOGbsACHEHNE TEOPETHIECKOTO MaTepUala Mo TeME.

2. TIoAroToBKa K 3KCHEPMMEHTAILHOMY 3aHATHIO, 0OCYXkIEHHE OOBEKTOB JUIS IPAKTHYECKOTO
3aHSTHSL.

3. TlpoBeneHKe NPAKTUYECKOTO 3aHATUS — OCHOBHAS 3a/aya OCBOEHHME METOJOJOTHH JaHHOIO
JKCIIEPUMEHTA.

4. Tlo OKOHYAHWH TPELIOKHMTH JETAM, KOTOPHIE 3aHHTEPECOBANKMCH JaHHBIM JKCIIEPUMEHTOM,
pa3BUTh €ro B HCCIENOBATENbCKHM MpoeKT. s 3TOro HeoOXoAuMO OOCYAMTH OOBEKTHI, KOTOpHIE
YUEHUK OyJIeT UCCle0BaTh, COCTABUTD IJIAHIKCIIEPUMEHTA.

5. ToMoub yUeHHKY IPOAHAIM3UPOBATH PE3YIILTATHI SKCIIEPUMEHTA.

OueHuTh pe3yapTaThl MPOEKTHO-UCCIEN0BATEIBCKON JEATEIBHOCTH IIKOJIBHUKOB MOXHO B
Ipoliecce 3allUThl UMH CBOMX PadOT B paMKaxX LIKOJbHOW Hay4YHO- IPAKTUYECKOH KOH(epeHnu.



COJAEPKAHUE YUYEBHOI'O KYPCA
Mopnyab «Kak :KHBOTHBIE H PACTEHHS PUCIOCAOINBAIOTCD) (IBOJTIOLMOHHASIIKOIOTHSA) 5-

6 xkaaccol (34 yaca)

1. Mout uccneoyem scuevie o6vexmot (6 uacos)

CBolicTBa U CTPOEHUE KHUBBIX OPraHU3MOB (CTPOCHUE KIETKH). Bua, ocoOb — opraHm3Mm Kak
enuHas cucreMa. Ananrtanuu (npucnoco6ienus). IlonsTie romeocTasa kxuBoro opranuszma. CrocoOsl
€ro MoJAepKAHUS.

[Tonstue BapmatuBHOCTH mNpu3Haka. MccnenoBarenbckue pabotel «Bce nm (cuHuIbl, Oenkw,
Oepessbl U T.1.) oauHaKoBble? DOTOKBECTY.

OrpanuueHus MopQojoruyeckux M (usznosoruueckux aganrtanuui. Ilouemy opraHusMel He
CTaHOBSTCS OECKOHEYHO OOJIBIIMMH, MaJeHbKUMH, BcesiHbIM. IIpaktudeckas pabora «CocraBiseMm
KHUT'Y PEKOPJIOB PACTECHUM U KUBOTHBIX HAIIETO KPash».

2. Bauanue oxkpyycaioweii cpeovlt na scuevle opzanuzmut (12 uacos)

dakTopbl OKpyKarolieid cpeasl (abMoTHYeCcKHe, OMOTHYECKHE, aHTPONOreHHbie). [IpumMepbl
abnoTtnyecknx (HaKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIUSHHE Ha IKU3HEACATEIILHOCTh IKHBBIX
OpPraHM3MOB: TEMIIEpaTypa, CBET, BIaXHOCTh. [IpakTrueckoe 3ansaTue «LIBeT u Temno» (KyOukH Jbaa
B3BECHUTb, MOJIOKUTH B amiku [letpu Ha pazHonBeTHyto Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO —
KTO ObIcTpee pactasii). [Ipaktuueckoe 3anarue «4To pacTBopsieTcss B BoJe» (dkcmepuMeHT «Kuakuit
nom»). Ilpaktuueckoe 3ansatue «/Iuddy3us BemecTs B Boje (pacTBOpHI)», «JIBukKEHHE pACTBOPOB I10
uBetky». Ilpaktuueckoe 3anstue «Jleq mmaBaer B Bojae (aiicOepru, 3amep3aHHE BOIOEMOB)Y.
[IpakTnueckoe 3anarue «Jlex mpum  3amep3aHuM  pacmmpsercs»  (pa3pylleHHEe  KaMHS
(mouBo0OpazoBaHuE), 3aMep3aHUE KIETOK).

OcHOBHbBIE 3aKOHOMEPHOCTH MPUCIOCOOJIEHUS J)KUBBIX OPraHU3MOB K a0MOTHYECKUM (paKTOpam.
[IpucrocoOnenuss K OCHOBHBIM aOHWOTHYECKUM (paKTopaM: TEMIlepaTypa, BIIAKHOCTh M CBET.
[Ipaktuueckoe 3ausitue «lllyba» (kyOuku npJa 3aBepHYTh B pa3HbI MaTepuan, B3BECHTbH).
[IpakTuueckoe 3anstre «[IurMeHTH» (MOKHO pa3eNuTh Ha BaTMaHE KpacUTENU U3 (IomMacTepoBy.
[IpakTuueckoe 3anaTrue «KakKUBOTHBIE MJIaBAIOT B BO/Ie» (DKCIEPUMEHT C MHUIETKOMN ).

UccnenoBatenbckue padoTsl «BausHue cBera (Teria, BIaKHOCTH, COCTaBa MOYBBI)HA PACTEHUS
B €CTECTBEHHBIX MJIM UCKYCCTBEHHBIX YCIOBUAX» (Ha TOCTYTHOMMAaTepHae).

3. Bzaumooeiicmeus rcuevix opzanusmoé (4 uaca)

buotnueckne QakTophl. 3aKOHOMEPHOCTH Pa3BUTHS MEXKBUIOBBIX B3aWUMOOTHOIIICHUH.
KosBomtonmst  (XMIIHUK-)KEPTBA;, TApa3uT-XO35MH) OBOJIONUS CTpaTeruii  MOOBIBaHUS  TTHUIIIH.
ConumansHocts. Bunbi-Bcenenisl. Ilepeuens pactenuii- Bpemuteneil. MccnemoBarenbckass paborta
«HabmroneHus 3a B3aMMOOTHOUIEHHUSIMH KUBOTHBIX MPH JOOBIBAaHUM MUIIM (KOPMYILKH JUIS NTHIL,
JUIS  TOPOJCKHMX WIM CEIbCKUX IKMBOTHBIX). BeO-kamepwl». HMccnemoBarenbckas paborta
«PacnpocTpaHeHue BUJI0B- CHHAHTPOIIOB B HAIlIE MECTHOCTH».

4. Yenogex ¢ ncusnu pacmenuii u scusomnwix? (6 uacos)

AHTponorennsie gaktopsl. [IpaBaa mu, 94T0 NEPBOOBITHBIE JIFOAU KUJIH B TAPMOHHUUC TIPUPOIOH.
OnomalliHMBaHUE U MPUPYUYEHUE KUBOTHBIX M PACTEHUM. 3a4eM cracaTh BEIMUPAIOLIUE BHU/IbI, KaK 3TO
nenats. KynbTypHble pacTeHuss U uUx Aukue mnpenku. [louemy BakHO WX coxpaHsATh. PasHooOpaszue
KYJIbTYPHBIX PAaCTCHHI U WX 3HAUYCHHE B JKU3HU 4enoBeka. KpacHas kHura Bamiel Tepputopun. Oco60o
OXpaHseMble TEePPUTOPHH, 3amoBeaHUKH Poccum m wmupa. Ilpaktudeckas paborta «PasznoobOpasme
KYJIbTYPHBIX PACTCHHI B BallleM PErHOHE.

UccnenoBarenbckas pabora «BiusHHE aHTPONMOTEHHBIX (DaKTOPOB HA PAa3BUTHE PACTCHHUM B
rOpo/ie/HaceICHHOM ITYHKTE.

Okckypceusi/mpaktudeckas pabora «OOIIT B Bamem pervoHe — YHHUKAIbHBIE OOBEKTHI
MIPUPOJIBI».

5. 9xonozuueckue nuwu (6 uacos)



buocdepa — onHa U3 BakHeWmux o0omouek 3emiid. UTO Takoe «IKOJOTUYECKUE HUIIM» U KaK
onun (Qopmupyrotrcsa? dDopmupoBaHHMe 3HAHUN N0  OHMOpPa3HOOOpPa3HIO  KHUIHEHHBIX  (opM,
MOBEJICHYCCKUX IPHUCTIOCOOJICHNH, MOAU(UKAIIMOHHAS HM3MEHYMBOCTh (Ha 0a30BOM YpOBHE).
PactutenbHble cooOliecTBa U uX TUIbL. Pa3BuTHE U CMEHBI PACTUTEIBHBIX COOOIIECTB.

HccnenoBarensckue pabOThl «IKOJOTUYECKUE HHIIU BOKPYT TeOsi — omucaHue (QpakTopoB
OKpyKatomiel cpeas». MccnenoBarenbckue padboTsl «DeHonornyeckue HabaroaeHus .

Monayab «OcHOBBI pacTeHHeBOACTBa» 7-8 Kiaccehl (68 yacos)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEeHHEBOJCTBO: OCHOBHBIE (aKTOpbl BhIpallUBaHus pacTeHuil. Hcropus
pa3BUTHUS arpoxuMuveckux 3HaHui (padorer M.B. Jlomonocoma, FO. JIuOuxa, Bbyccenro, B.B.
HokygaeBa, K.A. Tumupsizena, I1.A. Kocteraesa, [.H. [psaumaukoBa u np.). [Ipakruyaeckas padora
«bouka JInbuxay.

2. Azpomexnuueckuii sxcnepumenm (6 uacoe)

[IpaBuna mMOCTAaHOBKHM arpo’KCrepuMeHToB. [locTaHOBKa SKCHEPUMEHTOB C PACTECHUSMH.
Br16op TeMmbl, cocTaBieHHE THIOTE3bI, [ENU U 3a/1a4 SKCIEPUMEHTA MO BBIPAIIUBAHUIO PACTEHUN B
KOHTpoaupyemoit cpene. KoHTposiu, MOBTOpPHOCTH, NpOBEACHUE OKcrepuMmeHTa. I[lmanupoBanue
skcriepuMmenTa. OlleHKa pe3ynpTaToB JKcmepuMmeHnTta. HMcciemoBatenbckas pabota «DakTopsl,
BIIUSIIOLIUE HA IPOPACTAHHUE CEMSH (POCT MIPOPOCTKOB)».

OcBoeHME TEXHOJOTMU KPYIJIONOJUYHOIO BBIPALIMBAHUS CAlaTOB U MMKpPO3EIEHU B
KOHTPOJIMPYEMBIX UCKYCCTBEHHBIX yciaoBHsX. COOp yCTaHOBKM JUIsl BhIpAlllUBaHMsI PACTEHUH B
KOHTPOJIUPYEMBIX YCIOBUSAX.

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

Bopna. PactBop. BbITskKa. AHMOHBI, KaTHOHBI, 3JIEKTponpoBoaHOCTs U pH pactBopa. Poisb
XUMUYECKUX DJIEMEHTOB B IUTAaHUU pacTeHuid. IlonmydeHue MNHUTAaTENbHBIX BELIECTB PACTEHUSIMMU.
[IpakTnueckast pabora «Cxembl MUTATENbHBIX pacTBOpPoB. Pacuer 103 ynoOpeHuil 11 MUTAaTEeIbHBIX
PacTBOPOBY.

Y no6peHus: opraHnyeckue, MUHEpajabHble, MUKpOOHONIOruueckue. TUnbl MUTAHUS PACTEHU.
Bo3nymHoe u MuHepaibHOE (KOpHEBOE) NHUTaHME pacTeHUU. TpaHCHOPT NHUTATEIbHBIX BEILECTB
pacTeHMil: BOCXOIAIIMH M HHUCXOIAIIMH TokK. Baxuelmme xanuiiHble, (ocopHble M a30THbIE
ynoOpenusi, ux cpoicTBa. [Ipoctbie U cioxHble ynoOpenus. Ilpaktuueckas pabota «IIpaBuina
cMmemnBanus ynoopenuit» IIpaktudeckas padora «IlutaHue pacTeHuil: TEXHOIOTHS MPUTOTOBICHUS
MIUTATEIbHBIX PACTBOPOB IS Pa3HBIX KYJIBTYp».

Poct u pa3BuTHE pacTeHHIi: 3Tanbl OHTOTeHe3a, (PaKTOPhI, BIUSIOIINE HAa POCT pAaCTEHUI: CBET,
I'yCTOTa MOCa/loK, nuTaHue, cyocrpar. [Ipakruyeckas padora

«MOHUTOPUHT MUHEPAJIBHOTO MUTAHUS PACTCHUI.

OcoOeHHOCTH MUTAaHUS PacTeHUH a30TOM. A30T M €ro 3HaueHHe B KU3HU pacTeHuil. Popmbl
a30Ta U UX MPEeBpAIlEHUE B ITOYBE.

Uctounuku Qochopa nns pacrenus. 3HaueHue (ocdopcoaepkax COESIUHEHHH B KIIETKE.
Ponw makposprudeckux coemnaeHnit pocdopa B 3HEPreTHIECKOM 0OOMEHE.

Bnusaue xanus Ha (u3nueckue CBOICTBAa MPOTOIUIA3Mbl, Ha (DEPMEHTHI YIJIEBOAOPOIHOIO
oOMeHa, cuHTe3 0enKoB U Ap. Posb kanus B mojiepaHuu MOHHOTO OajiaHca B TKaHsX, B Mpoleccax
CaMOPETYJISIIHH.

PerynaropHass u CTpyKTypooOpazoBaTeibHas poJb KajblMi. YdYacTHe B 0OOpa3oOBaHHUH
KJICTOYHOM CTEHKH, MOJ/IEP>KaHUH CTPYKTYPBl MEMOPAH U PETYISALUSI UX TPOHULIAEMOCTH.

3HayeHWE MarHus B MeTa0oJMu3Me pacTeHui. MarHuii B cocTtaBe XJopoduiuia, CXOJICTBO
XJIOpO(HIUIAa U TeMOII00MHA KaK CBUETENbCTBO €IUHCTBA OPraHUYECKOr0 MUpa.

Cepa u ero OCHOBHbIE COETUHEHHUS, UX POJIb B CTPYKTYPHOH OpraHu3alMy KIETKH, ydacTue B
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMAX.



MukposnemeHnTol. [IpencraBieHuss O PO MHUKPODRJIEMEHTOB B METa0OJIM3ME PpACTEHUH.
OcCOoOeHHOCTH MOCTYIUICHHSI MHKPORJIEMEHTOB B pacTeHus. CHHEpru3sM U aHTaroHU3M 3JIEMEHTOB
IIUTaHWs PACTCHUH.

PacturenbHas AMAarHOCTHKa W METOJbl HAECHTH(QHUKALMK HEI0CTAaTKa/M30bITKa 3JEMEHTOB
nutanus. [Ipaktuueckas padora «PacTuTenbHas JUarHOCTUKA.

HccnenoBarenbekas padota «OLeHKa COCTOSHUS KOMHATHBIX PACTEHHH, pacTeHUIHA IIKOJIBHON
TEPPUTOPUH, YCTAHOBKA IIPUUUH IATOJIOTMYECKUX COCTOSHUHN (IIPU HAJIUYUN)».

HccnenoBatenbckas pabora «OneHka  BIUSHUS  PA3JIMYHBIX  DJIEMEHTOB  Ha
COCTOSIHME PacTeHUM (COCTaBICHHE PA3IMYHbIX MOJKOPMOK)».

4. Pezynamopul pocma pacmenuii. 3awuma pacmenuii (4 uaca)

[Tonatue o perymsaropax pocta pacteHuid. CTUMYISTOPBI pocTa — (UTOTOPMOHBI (2yKCHHBI,
ru00epeITHbI, TUTOKUHUHBI). HruOuTOphl pocta pacteHuii: 1. mpupoaHsie (a0Cu30Bast KUCIOTa U
HEKOTOpbIe (PEHOJIbHBIC BellecTBa (MKyMapoBas, KOpPHYHAsl, CAUIMIOBAs K-ThI), 2. CHHTETHYECKHE
(MophakTuHBI, peTapJaHTbl, Ae(OJUAHTHI, ECUKAHTbI, repOuuu/bl). OUTOMOHUTOPUHI U OLIEHKA
coctosgHuss  pacteHuid. CoBpeMeHHble  crnocoObl ~ MOHMTOpuHra.  [IpakThueckas  pabota
«DPUTOMOHUTOPHHT U OLIEHKA COCTOSIHUA pacTeHUH. COBpeMeHHbIE ClIOCOObI MOHUTOPHHTa.

HccnenoBatensckas pabora «BinMsHue rerepoaykCHHa Ha IpopacTaHue (pOCT Ha pa3HbIX
CTa/IUsX, B Pa3HbIX YCIOBUSX) PA3IMYHBIX PACTCHUI.

3ammTa pacTeHUl OT BpeauTeNel: OCHOBBI Omomeronaa. IIpakruyeckas pabora
((I/IHCGKTapI/II/I: mpaBujia 1 yCJIIOBUSA pa3BCACHUS IOJIC3HBIX HACCKOMBIX ).

5. Boonas, necuanas u nousennas Kyibmypbl, UX npumenenue 6 ebipauiuéanu pacmenuil.
QDu3suonozusn pacmenuit (8 uacos)

Bopanas, mecuyaHas M IMOYBEHHAs KYyJNbTYpbl, UX NPUMEHEHHE B BbIpAIIMBAHUM PACTCHHI.
[IpoBenenue Bonbl B KOpHE U cTebsie pacteHuid. [IpakTuyeckas padbota
«KopueBoe naBneHne».

Boanbiii pexuM pacTeHMi: CTPOCHHE YCTBUIL: (PAKTOPBI, BIUSIOLIME HAa HMX PACKPBITHE U
3aKpbpITHE. 3HaueHHE MEeXaHW3Ma pEeryjslMd HCHapeHus Biaru pacteHueM. [Ipaktuueckas pabota
«[IpuroroBieHune npenapara yCTbUIl METOJIOM CIIETIKA».

HccnenoBatenbckue paboThl: «BiusHUe YCIOBUI copep)kaHUS PACTeHUH Ha KOJHMYECTBO
YCTBUII.

doTocuHTE3 — yHUKaIbHBIM mpouecc pacreHuil. TemHOBas u cBeroBas (as3bl poTOCHHTE3A.
3HaueHue (oTOCHHTE3a JUIsl KUBBIX opraHu3MoB. [IpakTudeckas pabora
«DyHKIIMOHANIbHAS JUArHOCTHKA pAacTeHHWW M0 AaKTUBHOCTH XJjoporuiactoB» MccnenoBaTenbekas
pabora «Omnpenenenue xmopodumia A u b, oneHka (OTOCHHTETHYECKON AKTHBHOCTH PACTCHHUH W
(bakTOpOB, BIUSAIOMINX HA HEEH.

@dakTopbl pocTa pacTeHMH: BO3ayX M a’pauus. llogzeMHoe nbIXaHHWE pAacTEHUM: COCTaB
MIOYBEHHOTO BO3/yXa, razooboMmeH. ['a3o00MeH mnpu OecrmouBeHHOM BbIpaluMBaHuU. IIpakTHyeckas
pabora «Aspamus, CO2 u O2. Jlpixanue pacrenuit». [Ipaktuueckas paborta «/[pixaHue pacTeHUi:
OLICHKA UHTEHCUBHOCTH AbIXAHUSI PACTEHUIMH IIJIOJJOB.

HccnenoBaTensckue padboThl: «BiusHue criocoba BeIpaliuBaHus (cocTaBa MUTATENbHOM cMecH,
CXEMBbI BHECEHHUSI) Ha POCT U Pa3BUTHSI Pa3INYHbIX PACTEHUI».



6. Kyavmypusie pacmenus. Cospemennvie acnekmoi cenexyuu (20 uacoe)

Kak uenoBek cranm wucnonb3oBath pacTeHus? CBs3b pa3BUTHs [MBWIM3ALMU YEJIOBEKA U
onomamiHuBaHusa pactenuil. [lomectukauumsa. [uckyccus «JlomecTukauus, BCe JIM pacTeHHS U
KUBOTHBIE, KOTOPBIE )KUBYT PSIOM C YEJIIOBEKOM UM OJIOMAIIHUBAIOTCS? MOKHO JIM CUUTATh TapakaHa
0JIOMAIlIHEHHBIM KHUBOTHBIM?»

HacnenctBeHHOCTh W HM3MEHUMBOCTH — OCHOBHBIE CBOMCTBA JKUBBIX OPIraHHU3MOB.
W3menunBoctb. Buasl m3menunBocTh. I[lpaktnyeckas pabora «MoauduKanuoHHAsS HW3MEHYHBOCTD
(JINCTBS, UTOJIKU C OJITHOTO JIEPEBA)».

I'eH — MaTepuanbHbI HOCUTENIb HACIIEACTBEHHOCTH U U3MEHUYUBOCTH. HyKIIEHHOBBIE KUCIIOTHI.
Jlokanu3zanusi reHeTuyeckoro mMarepuana B kierke. Jlenenue kierok. Permnmukanus JJHK. OcHoBHas
norMa MosieKyisipHor 6uostoruu. Tpanckpurust. Tpancnsanus. Myrtanuun. [Ipaktuyeckas padota «I'en
— MUHCTPYKLHUS 10 cOopKe KieTku (Ha Oucepe wi KOHCTpykTope)». [IpakTtudeckas paborta «Myranus
Ha OyrepOponae (000 O0OBEKT U3 MpeAbLAyIIel paboThl, TAe U3MEHEHHE WHCTPYKLUU MPUBEIET K
M3MEHEHHUIO BHEIITHETO BUIa 00BEKTa)».

DddexT OyTBUTIOYHOTO TOPIIBIIIKA U TeHeTHYeCKoe pasHooOpasue. UTo Takoe reHOaHK? 3adeM
COXpaHATh TeHETHYEeCKHe pecypchl pacteHuit? OCHOBHBIE CHOCOOBI COXpPAaHEHHS T'€HETHYECKUX
pecypcoB pacteHuii (ex situ u in Situ).

3nauenue pabor H.WU. Basunoa. 3akon TrOMOJIOTUYECKUX PsiioB. LleHTpbl
IIPOUCXOXKICHUSA KYJIbTYPHBIX pactenuii  H.M. BasuwioBa u IL.LM. JXykosckoro.
[IpakTuueckas pabota no rpynmnam «OTKy/1a Ha HAIIUX CTOJIaX (PPYKThI/OBOIIN/31aKki». OCHOBHBIE
METOABbl  CeNEeKIUU. [ 'ubpuausanus. ®opmbl  oTOopa.  OCHOBHBIE
HAIpPaBJICHUS CEJIEKIIUU: YIy4lIeHHE YpO>KalHOCTH, YCTOMUMBOCTH K OMOTHYECKUM U
abuotnueckuM ¢akropam. [Ipakruueckas padorta «BeipamuBaem ropox. Kak nposectu

CKPEILMBAHUE Yy TOPOXa.

Ecte nu xu3Hp B mpoOupke? buorexHosorusi KyiabTYpHBIX pacTeHui. MccnemoBartenbckas
pabota «BplpamuBanue pacTeHMH B TOpoOupke» (MOXKHO BOCIHOJB30BAThCA pe3yJbTaTaMu
MPEIbIAYIINX SKCIEPUMEHTOB 110 COCTABJICHUIO MUTATEIbHBIX PACTBOPOB JJISl PACTEHUH ).

Kak wyemoBek MoxeT MoauuUMpoBaTh pacTeHusa? ['eHeTHueckoe pedakTHMpPOBAaHUE.
CoBpeMeHHbBIE MOAXOJBl M AOCTH)KEHHSI T€HETUYECKOIO pEAAKTUpOBaHUs pacTeHHl. [Ipaktmyeckas
pabota «I'eHOMHbIE HOKHUIIBI (MOeTHpoBaHue paboTel cuctembl CRISP-Cas).

7. Pacmumenvnas npooykuus. (8 uacos)

Hanzemusie u moa3zeMHbie opranbl pacteHuil. [loOer u BUIOM3MEHEHHBIN TOOErpaCTeHHIA.
CriocoOsl pa3MHOKEHUSI pPACTEHUH.

[Tonstue 0  KauyecTBe MPOJTYKTOB MMUTAHMUSL. [Tpo6membr KOHKYPEHITUH!
OTEUYECTBEHHBIX MPOAYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTABKH U CPEJICTBA COXPAHEHUS
npoaykToB nutanus. [Ipaktuueckas padora «lIpenensHo gomycrumble koHneHTpanuu (I11K) u
METObI KOHTPOJISI 0€30MaCHOCTH PACTUTEIBHBIX MPOAYKTOB ITUTAHUS».

Mukpo3eneHb: MONe3HOCTh U TexHosorus. HccienoBatenbekas padora «OlieHKa KauecTBa
BBIpALIEHHOW MUKpO3esieHn» (1100 cBos, 100 U3 Mara3uHa).

Xumudeckuit  aHanu3 npoaykuuu. OcHOBBI  criekTpodoromerpun. [loTeHmomerpus.
Xpomartorpadus. I[lpaktudeckas padota «MeTombl OIEHKH KadecTBa PACTUTEIHHOW MPOIYKIIUH:
XpaHEHUE U COXPAHHOCTh MUTATENbHBIX BEHIECTBY (10 JOCTYITHOMY 000PYI0BaHHUIO).

UccnenoBarenbckas padora «Omnpeaenenne ButaMuaa C METOAOM OOpPaTHOTO TUTPOBAHHS B
IJI0/1aX Ha pa3HOM CpOKe (Croco0e) XpaHEHUs».

Moayab «buorexnosiorus» 7-8 kinaccol (68 yacoB)
1. Buomexnonozus (4 waca)



[TonaTne 6MOTEXHONOrHU. 3aYeM YEIOBEKY OMOTEXHOJOTMH, B YE€M HX MPEUMYILIECTBO MEpea
XUMHUYECKUM CUHTE30M. OCHOBHbBIE OMO0OBEKTH OMOTEXHOJIOTHH: IPOMBIIIEHHBIE MUKPOOPTaHU3MBI,
KJIETKM M TKAaHU pPACTEHUH, >KUBOTHBIX W ueJOBeKa, Ouokaramuzaropbl. [Ipaktuueckas pabora
«[Ipumeps! nprMeHeHus: OMOIOTrMYEeCKUX 0O0BEKTOB B TBOCH JKU3HU.

Ceipbe i1 OMOCHMHTE3a M OIEHKAa ero OWoJormueckoil meHHOCTH. OCHOBHBIC UCTOYHUKHU
yriepoza, a3ora, ¢ochopa, MUKpodIeMEeHTOB. VcciieqoBaHue HOBBIX MCTOYHHKOB CHIPBS (BKIJIIOYAS
BOIIPOCHI €r0 MpeABapUTETIHbHON 00paboTKH), pa3padoTKa HOBBIX MUTATENBHBIX Cpel, B TOM YHCIIE
BKJIIOUYAIOIIUX OUOCTUMYISATOPHl U JAPYTrU€ OHJIEMEHTHI YIPaBIEHUS M ONTHUMH3AIUU IPOLIECCOB
OorocuHTe3a. MeTo1bl ONITUMU3AUUITUTATENLHBIX CPE/I.

2. Muxkpoéuonozus (12 uacos)

[TonoxxeHne MpOKapuOTOB B CUCTEME OpraHNYecKoro mMupa. CTpoeHneOakTepruaabHON KICTKH.
Knaccudukanus Oaktepuii. Mopdonorus Gakrepuid. IIpocTbie U ClIOKHBIE METOIBI OKpAIIMBAHUS
Oakrepuii. Puznonorus OakTepuid: MUTaHUE, ABIXaHUE, POCT U PAa3MHOXKEHUE. 3HAKOMCTBO C JOMEHOM
Apxen  (9KCcTpeMO(MUIBHOCTH, OCOOEHHOCTH  CcTpoeHus  kierkw). JlaboparopHas  pabora
«DuKcUpoBaHHbIE Tmpenaparel  Oaktepuil. Ompenenenue (GOpMBI  MPEIOKEHHBIX — KYJIBTYP
MHUKpPOOPTaHHU3MOB, UCIIONIB3YSI IPOCTONM MeTol okpacku» JlaboparopHas pabota «OmnpeneneHue Tumna
KJIETOYHOM CTEHKU METOJIOM OKpaluBanus 1o ['pamy» (pu HAIUYUK PEAKTUBOB).

MonouHokucinoe u crnuptoBoe Opoxenune. DoTorpodHble U XeMOTpOo(dHBIE OaKTEpUU.
Kunernueckoe omnucanue mpoiecca pocTa MUKPOOPraHM3MOB. DKCHOHEHIMAIbHAs MOJENb pOCTa.
Kunernka rubenn wmukpoopranm3moB. JlabGoparopHast pabota «[IpuroroBieHue NPHKU3HEHHBIX
[IpenapaToB MOJIOYHOKHUCIBIX OaKTEpUii».

[TaTorennsie 6akTepun. YymHas najgoyka U yepHasi CMEpPTh, OOTYJIHM3M, CTOJIOHSIK,
TyOepkyne3. ctopust 60pbObI ¢ 6akTepuanbHbIMU HHPEKIusIMU. JlabopaTopHas paboTa
«IToceB cmbiBa ¢ pyk Ha yvamku [letpu». JlabopartopHas pabGota «BblneneHue 4UCTOM KyJIbTYpHI
Oaktepuil. Merox pasBeaeHmii. Merton wucTomaroniero mTpuxay. JlabopatopHas pabota
«Mopdomoruueckass XapakTepUCTUKa BBICICHHONM YUCTOH KyJNbTyphl: XapaKTepHUCTHUKAa KOJOHUH,
¢bopma GakTepuil, THI KJIETOYHON CTEHKHU.

BoiitHa OeckoHEYHOCTHU: AHTUOMOTUKM TNpPOTUB  OakTepuil. MexaHuU3Mbl  JAeWCTBUI
AHTUOMOTHKOB. MeXKJIeTOuHass KOMMYHUKalus Oaktepuii. YyBcTBO kBopyMma. JlabopaTopHas pabota
«CpaBHEHHE pOCTa MHKPOOPraHM3MOB Ha 4almke ©0e3 U ¢ [100aBleHUs AaHTUOMOTHUKOBY
UccnenoBatensckass pabora «lloMck  MHUKpOOpPraHM3MOB  OOJaJarOIIMX  AaHTAarOHUCTHYECKOMN
AKTUBHOCTBIO.

[Ipumenenne Oakrepuii dvenoBekoM. KuHernmueckoe omnucaHue OHOCHMHTE3a MPOAYKTOB
MHUKpoopranusMamu. bakrtepuu, KOTOpble MOTYT pasjarath IUIacTHK. MccnenoBarenbckas paboTa
«Bb1ieneHre MOJIOUHOKHCIIBIX OaKTepuil, NCCIeI0BaHNE UXAaKTUBHOCTH.

Mukpoopranusmsl B arpoOMOTEXHONOTUH. CKyCCTBEHHblE acCOLMAIlMM  PACTEHHH C
MuKpooprannsmamu. HMccrnenoBarensckas padboTa «Boiaenenue OakTepuil Moiae3HbIX Ui paCTEHUI.

3. Dykapuomuueckue opzanusmvt 6 Ouomexmonouu (nnecmneevie pudvl, OpPOIHCHCU,
6ooopocau) (12 uacos)

[TnecHeBbIe rPUOBI MPOIYIIEHTH OMOIOTUYECKH AKTUBHBIX BEIIECTB.

OOmast xapakTepuCTHKa APOXOKEH caxapoMHULETOB. VCTOpHS HCHOJB30BAHUS IPOAOKEH B
TPaJAULIMOHHON OMOTEXHOJOTHH. TeXHOIOTMHW BHHOAENUS M XJeOOomeueHus, Crelualu3upoBaHHbIC
pacel apoxokei. Merabonusm nposxokend. Peakmus crnmproBoro Oposkenus. JlaGoparopHas pabota
«IToxcuet kierok apoxokei B kamepe ['opsieBay. JlaboparopHas pabora «OOHapyXeHHE MPOTYKTOB
CHUPTOBOTO OpOKEHHUS: OSTUJIOBOrO CIHpPTAa U yrieKuciaoro rasa». I[lomydyeHune BTOPUYHBIX
MeTaboIuTOB B Jpoxokax. [poxoku kak mpoayueHThl OuotorumB. [lomyueHue neneBblx OENKOB B
JTPOAKKAX.



OCOOCHHOCTH BEreTaTMBHOTO M IIOJIOBOI'O PAa3MHOXKEHHUS Yy JAPO}OKEH, 3HAUEHUE H3YyUYCHHS

MHTO32 M IUTOKMHE3a /s ONTUMH3ALUHU IPOIECCOB KYJIbTHBUPOBAHUS IPONOKEBBIX IITAMMOB,
MOHUMAHUS IPUYMH TaTOTEHHOCTH APOXOKEH M TprOOB, MOMCKAaMHUIIEHEH (YHTUIIMIO0B U pa3padOTKH
HOBBIX JIEKapPCTBEHHBIX IpernapatoB. JlaboparopHas padorta «HabumoneHne pa3MHOXKEHHST POKIKEBBIX
kaerok». Ilpaktmueckas pabora «llomydyenme TBOpora M Kedupa Ha OCHOBE MOJOYHOKHCIIBIX
Oakrepuit». [IpakTnueckass padora «OCHOBHBIE BHABI KBaca W MX XapaKTEPHCTUKA»
«lpo’Ku ¥ MOJIOYHOKHCIBIE OAaKTepHH, NMPUMEHsSEMbIE Ul MPOU3BOACTBA KBaca». IIpakruyeckas
pabora «CpaBHHUTENbHBIM aHAIN3 Pa3BUTHA JAPOAOKEH B adpOOHBIX M aHAIPOOHBIX YCIOBUSIX).
[Ipaktuyeckas pabora «MeTonbl OLEHKHM CBOKMCTB XJeOomeKapHbIX Ipoxokeil. OcoOeHHOCTH
NPUMEHEHHsST TPECCOBAHHBIX, CYHICHBIX M MHCTAHTHBIX Jpoxokeit». MccrmemoBaTtenbckas paboTa
«Bnusnue QU3NKO-XUMHYECKHX (AKTOPOB HAa KayecTBO OMOTEXHOJOTMYECKOW MpOAyKIHU (KBac,
kedup, CoIp, XJIe0 U JIp.)».

Bomopocnmu  — mepcneKTHUBHBIA  OOBEKT JUIsi TPOM3BOACTBA O€lKa W YIJICBOOB.
BruoTexHonornueckre MeETOABl OYHCTKH TBEPIBIX, KHIKAX OTXOJIOB W Ta3000pa3HBIX OTXOJOB
npou3BoacTB. CtouHble BOJbl. CXeMbl OYMCTKU. BHOGUIABTPBI, a9pPOTEHKH, METAHTEHKH, OKCUTEHKH.
AXTHUBHBIH WJI W BXOJSIIME B HEr0 MHKPOOpPraHW3MbI. lcronbp3oBaHHE BOIOPOCIEH B OYHCTKE
crouHbIX BoJ. MccnenoBarennckas pabora

«Brusuue ¢pusuko-xummueckux hakropos Ha poct Bogopociu (Chlorella vulgaris)y.

4. Hacneocmeennasa ungpopmayusa (8 uacoe)

HacnencTtBeHHOCTP M M3MEHUYMBOCTb — OCHOBHBIE CBOMCTBA JKMBBIX OPIraHU3MOB.
W3menunBocTh. Buasl m3menunBocTh. I[lpaktnueckas pabora «MoaudukanuoHHas HW3MEHYMBOCTD
(JIUCTBS, UTOJIKU C OJHOTO JIEPEBA)».

['eH — MaTepHanbHbIM HOCUTENb HACJIEACTBEHHOCTH U U3MEHUYUBOCTH. HyKIIeHHOBBIE KUCIIOTHI.
Jlokanu3anusi reHeTHYecKoro Marepuana B kietke. Jlenenue kinetok. Perukarnus JJHK. OcnoBhast
norma mMoJekyisgpHon 6uonoruu. Tpanckpunuus. Tpancnauus. Myrauuu. [Ipaktnyeckas padota «I'eH
— MHCTPYKIHUS 110 cOOpKe KJIeTKU (Ha Oucepe wim KOHCTpykTope)». [IpakTuueckas padora «Myranus
Ha OyrepOpone (1000 00BEKT M3 Mpenblaylied padoThl, Te W3MEHEHHE MHCTPYKLUHU NPHUBENET K
M3MEHEHMIO BHEIIHETO BUJIa 00BEKTa)».

5. Bupyconozusa. (6 uacoe)

ITono>xeHne BHpPYCOB B CUCTEME OpraHuuyeckoro mMupa. CTpyKTypa M XMMHUYECKHN COCTaB
BupycoB. Knaccudukarus BupycoB. Penpoaykuus Bupycos. IIlpocMoTp goKyMeHTanbHOTO (puibma o
BHUpYCax.

Bupycer - Bo30ynutenu mHpeKknnoHHBIX Oosie3Hed. OHKOBUPYCHI. baktepuodaru: ctpoeHue,
cBoiicTBa, mpumeHeHue. llpaktuueckas pabora. «Merton pas3Beaenmit» IlpakTuueckas paborta.
«TurpoBanue 6axkTeprnodaropy.

Bbuonorudeckue MeTo 16l 60pbOBI ¢ BUpYCaMH.

6. I'ennas unsicenepus u Guomexnonozuu. (8 uacos)

OcHoBbI reHHOMN HXXeHepun. BekTopa. Crienndudeckue dhepmentsl 6aktepuid. [IpakTudeckas
pabora «OHIOHYKIICa3bl pecTpUKIuu (paboTa ¢ HYKJICOTHIHBIMU TIOCIEAOBATEILHOCTIMH Ha
Oymare)».

bruotexHonornn MpoOAYKIMU OETKOB B OaKTEpUAIBHBIX KyJIbTypax. JlOCTHXKEHHS TeHHOU
HWHXKCHCPUHU U 6HOTCXHOHOFI/II/I.

CRISPR/Cas — cucrema ananTUBHOTO HMMMYHUTETa OakTepwii W apXxeil.



[Tpaktuyeckas padota «I'ennbie HOKHUIBI - CRISPR/Cas (MmoxenupoBanue Ha 6ymare)»I' MO. MeTobt
nosyuenust 'MO. Urpa-guckyccus «Boiurpaii rpaHT Ha cO3/1aHuE

I'MOw.

7. Buomexnonozuu ¢ scusomnosoocmee (8 uacos)

JlomecTukanys OCHOBHBIE JOMAIIHME JKUBOTHBIE, COBPEMEHHBIE JKCIIEPUMEHTAX IIO
JIOMECTUKALIUM JKUBOTHBIX (JINCHIA, HOPKA M JIp. — DKCIEPUMEHTHl HAyYHOW ILIKOJbl aKaJgeMHKa
bensesa). [luckyccus «JlomecTukanusi, BCe JM PAcTEHUsS U KUBOTHBIE, KOTOPBIE >KUBYT PSAIOM C
YeJI0BEKOM UM OJOMalIHUBAOTCA? MOYKHO JIM CUNTATh TapaKaHa OJJOMALIHEHHBIM KUBOTHBIM?).

CoBpeMeHHbIE METOJbl B IKMBOTHOBOJACTBE: TpaHCIUIAHTALMsl SMOPHOHOB, XHUMEpHBIE
KUBOTHBIE, KIOHMpoBaHue. IIpakTuueckas pabora «Meroauka KIOHMPOBaHUS (MOJAEIMPOBAHUE HA
Oymare).

OcHOBHbIE 00JIE3HU KMBOTHBIX M pOJIb IATOTEHHBIX MUKPOOPraHM3MOB U Iapa3sUTOB B
pa3BUTHUN 3a00JI€BaHUM JOMAIIHUX JKUBOTHBIX U OCHOBHBIX Mepax OOpbhOBIC HUMH; POJIb MOJE3HBIX
MUKPOCUMOHMOHTOB B OpraHu3Me >KMBOTHBIX. [lonoxutenbHoe u 10004YHOE (OTPHULATEIBHOE)
BO3/ICHICTBUY aHTHOMOTHKOB HAa OPTaHU3M B XOJ€ JICUCHHUS )KUBOTHBIX; LM U 33Jaud BETEPUHAPUU.
bruorexHonorus kKopMoBbIX mpemaparoB. llpaktudeckas pabora «CocTaBieHHE palMOHA THATAHHS
KMBOTHOI'O, pacueT pPacxoJOB Ha cojepxkaHue». MccinemoBatenbckas pabora «OleHKa KauecTBa
MOJIOYHOMIIPOAYKLIUN.

8. Buomexnonozuu ¢ pacmenuegoocmee (10 uacos)

OcHoBHble MeTonbl cenekuuu. ['mOpuamsanms. ®opmbl or6opa. OCHOBHBIE HaIpPaBIECHUS
CEeNIEeKIIUN: YIy4llIeHHE YpO)KalHOCTH, YCTOWYMBOCTH K OMOTHYECKMM U aOMOTHYECKUM (haKTopam.
ITpakTryeckas padora «Bripamusaem ropox. Kak mpoBectu ckpeliBanue y ropoxa.

OcCHOBHBIE TOAXO/bI CEJNEKIMH M OMOTEXHOJOTMHM KYJIbTYpHBIX pacTeHuil, I'mOpunmzanus,
OTJAJIeHHas TruOpuau3alus, HWCKYCCTBEHHBIH OTOOp, rereposuc, TpaHcopmalus, MyTareHes,
reHeTHYeCcKoe penakTupoBanue). Mcropus cenexuuu BPoccuu u Mupe, HICTOPUS pa3BUTHS BaXKHEHIITNX
COPTOB KYJIbTYPHBIX PACTEHHI.

Kak yenoBek MoxkeT MoaupuiupoBarh pacTeHusa? ['eHHas MHXKeHepus pacTeHuit: Yto Takoe
reHeTHYecKass MHKeHepusi pacTeHui. TpaHcreHHele pacteHus. Mertoabl nonyueHus. OOGpazoBaHue
omyxonieil y pacreHuil. ArpoOakrtepuanbHas TpaHchopmanus: Ti-mnazmuasl. I'ensr  T-JHK.
MornekyaspHO-TeHETHUECKHe  MeXaHM3Mbl TpaHchopmaruu. ['eHeTHueckoe pedakTHpOBaHUE.
CoBpeMeHHbIE TTOJIXObI U JIOCTH)KEHUSI T€HEeTHMYECKOTO peNaKkTHpoBaHMs pacTeHuid. [IpaxTuueckas
paborta
«["eHOMHBIE HOXKHHUIIBI (MoaenpoBaHue padoTsl cucremsl CRISP-Cas).

Ects nu  xu3Hp B mpoOupke? BHOTEXHONOTHS KYNbTYpPHBIX PpACTEHHIA.
HccnenoBatenbckas paboTta «BeipamuBaHie pacTeHUi B MpoOUpKe (MOKHO BOCIIONIb30BATHCS
pe3yJIbTaTaMy IPEABIIYIINAX SKCIIEPUMEHTOB 110 COCTABICHHUIO ITUTATEIbHBIX PACTBOPOB IS
pacTeHH)».

Moayab «MoJiekyJisipHble OCHOBBI (PM3HO0JI0THH U (apMakoJorum» 9 Kjace
(68 yaco)

1. @usuonozuuecxas xumusa. (20 uacos)

Beenenue. buorennsie anementsl: opranorensl: O, C, N, H. AkTuBHBIE (OpPMBI KHCIOPOAA, UX
[IOJIy4YeHUE, HEUTpAIU3aLusl.

Makpoa1eMeHTBI: IPOLIEHT COJIEpKaHUsl B OPraHU3ME, BbINOJIHAEeMas (PYHKIMS, COAEpKaHUE B
npoaykrax nutaHua. CaZ+ - cBa3bIBaromMe O€NKH, ACTOHMPOBAHUE KalbLMA, PETYISLUS YPOBHS
KaJbIMs B OpraHu3Me: TOPMOHBI MouYek. Mg — cTpoeHue XJopopuiia, ero akTUBALMS COJHEYHOM
SHEPIrUEH.



MHUKpO3JIEMEHTHI: B KaKMX MOJIEKYJIax COZIEp)KaTcs, BBINOJHsIEMas (YHKIHS, COACpP)KaHUE B
npoaykrax nutaHus. IlocnencTBusi mepeno3upoBKH MHUKPOIJIEMEHTaMu. F&€ — ycBauBaeMble THIIbI
coequHEHMH xene3a. ['eMonpoTenHpl, reMoluanuH, IUTOXpoMbl. CU — YCBOEHHE U TPAHCIIOPT MEIH.
benku, conmepxamme wMenp. Ilaronormyeckue cuHapomsl MeHke U BunbcoHa, CBSI3aHHBIE C
MeTaboIM3MOM METH.

Toxcuunsie anemMenTsl [lepuoanyeckon cucteMsl 1Jisi Oprauuzma. BiusiHue HegocTtaTka Makpo
Y MUKPOJJIEMEHTOB Ha JKUBbIE OPTraHU3MBI.

HccnenoBarenbckas pabora «KonmuecTBeHHash OIEHKA COACP)KaHUS MHUKPOIIEMEHTOB WU
BUTaMUHOB B IHILEBBIX IPOAYKTAX»

Kupsl. 3a0oneBanus yesoBeKa, CBA3aHHbIE C HAPYIICHUSIMH >KHPOBOIO OOMEHa.
JAucnununemun.

VYrneBogpl. 3abosieBaHUS YENOBEKa, CBS3aHHBIE C HAPYIICHUSIMH YIJIEBOJHOTO OOMEHa.
CaxapHblii 1uader.

benku. Ctpoenue. 3a0oneBaHusl 4YeNOBEKA, CBSI3aHHBIE C HAPYIICHUSIMH OEIKOBOTO OOMEHa.
Oynknun  O6enkoB.  Depmentbl. MexaHu3m  aeiictBus.  Kiacchl  epMEHTATHBHBIX —PEAKIUH.
Kodepmentsl. [lpaktuueckoe 3ansitue «KadecTBEeHHbIE peakUMU HA OPraHUYECKUE MOJEKYJIbI».
[IpakTuueckoe 3ansitue «JleHarypauus OenkoB» Ilpaktuueckoe 3anatue «M3ydeHue akTUBHOCTH
aMuIIa3b».

ButamuHbl KUpopacTBOpUMBIE, BOJOpacTBOpUMBbIE. lIpeBpaleHne BUTAaMHUHOB B aKTHBHBIC
(dbopMbI KOPepMEHTOB. ABUTAMUHO3BI.

OcHOBHBIE THUIIBI METa0OMUYECKNX peakiuii. buosneprernueckue nponeccol. ['nmukonu3. Hukin
Kpebca. Ilens mnepeHoca 3nekTpoHOB. OKHCIeHME XHUpHBIX KuciaoT. KaTtaGanu3m aMHUHOKHCIOT.
I'mokoneorene3. CuHTe3 yriueBoJoB, OenkoB, JKUpOB. MetaboauTuyeckue 3ab0JIeBaHUS.
[IpakTuueckoe 3anatue «Peienue 3aa4 Ha SHEPTETUYECKUN OOMEH.

Knerka. Ilonstue mem6panbl. @yHkuu MeMOpaH. Bubl TpaHcropTa B KIETKY.

MemOpanHble opraHou/ibl. 3a00€BaHNs CBA3aHHBIE C HapylIeHHEeM paboThl MEMOpPaHHBIX OpraHe,
00JIe3HN HAKOIMJICHUs. THIbI KOHTAKTOB MEXy KJIETKaMH.3HaueHUEe MEXKIETOUHOW KOMMYHHUKAIMH
1151 310pOBbs opranusma. [Ipaktuueckoezansarue «/{nanus (kiaerouka Tpayoe)».

SAnpo. VYpoBHM  yNakoBKM  XpOMaTuHAa. XPOMOCOMHBIE  TEPPUTOPHH.
HememOpanHbie opraHoubl.

2. Monexynapuas éuonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJIAPHON OMOJIOTHH.

HyxnenHnoBbie kucnotel. OcCHOBHBIE IPUHIMIIBI cTpoeHus. [IpakTuueckas padbora
«Boinenenne JIHK u3 Oanana». I[lpaktuueckas pabora «Mogens JAHK-opuramm». ITpaktudeckas
pabota «Onpenenenue kayectsa npemnaparo JJHK ¢ momombto criekTpodoromMeTpuny» (Ipu HATMUUU
00opyI0BaHUA).

Matpuunble cuHTe3bl. Pernkanys — ocCHOBa KJIETOYHOTO JesieHus. [IpuHIHUNbI peruiMKaiuu.
[Ipaktuyeckas paborta «PemukaTuBHas MamMHa (Urpa-neMoHcTpanus)». IIpakruyeckas pabota
«[TLP (Monens amruinpukaius Ha dGymare)y.

Mytamuu. Yto Bb3biBaeT wu3MeHenus B crpoenuun JIHK. Ilpunimuner penapauuu.

Tpanckpunus. [Ipaktuyeckas padora «Cuina mpomMoTopay.

I'enetnueckuit kox. Ilpaktuueckass pabora «PemeHue 3agad Ha TEHETUYECKHH KO
Tpancnsaums. [IpakTudeckas padorta «DonIuHT OSIKOBY.

Opranunzanusa resoMa BUpycoB IIpoTMBOBUpYCHBIE CPEICTBA, MEXAHU3MBI UX JCHCTBUS.

Opranuszanus reHoMa Oaktepuii AnTHOaKTEpUATbHbIC IpenapaTsl.
HccnenoBatenbckas pabora «PacrnpocTpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OakTepuit»Opranu3anus
reHomMa sykapuor [eHomHOe penakTupoBanue. Ilpaktuueckas pabora «Pabora B COBpEMEHHBIX



r eHeTHuecknx 0Oaszax maHHbIX. [IpoBenenue In silico

aHaJIu3a MNOCJIeI0BaTEILHOCTEH T€HOBY.

3. @apmaxonozus (28 uacoe)

[Tonstue o nekapctBax. IIpUHLMIIBI MOAXOJa K TMOKMCKY HOBBIX JIEKAPCTBEHHBIX CPEJCTB.
CkpunuHr u ero wmetonsl. HccnenoBatenbckas paboTra «IKCHEPUMEHTHI 10  OMPENIEICHUIO
TOKCUYHOCTH BEIIECTB HA apTEMUIUIX).

[Tyt BBeaeHus JIC. dapmMakoKMHETHKA JICKAPCTBEHHBIX BemlecTB. BcackiBanue (abcopOims)
nekapctB. OCHOBHbIE MEXaHU3MbI BcachiBaHUs. TpaHCHOPT JieKapCTBEHHBIX BellecTB. ['eHbl U Oeiku
nepBoii  ¢asel Omorpancopmanmu. IlyTh BbIBeIEeHUs JIEKAPCTB U3 OpraHM3Ma. OKCKpelus |
sanumuHanusa. ['eHbl u Oenku BTOpoil (asbl OmoTpanchopmanuu. PapmakoguHamuka. [JaBHOE H
no0oYHOE, pe30pOTUBHOE U MECTHOE, IPSMOE, HETIPSIMOE U peIeKTOPHOE IeiiCTBHE.

BI/I,I[LI BSaHMOﬂCﬁCTBHH JICKapCTB. CI/IHepFI/ISM N aHTaroHusm IIpu COBMCCTHOM I[eﬁCTBHH
JICKAPCTBCHHLBIX BCUICCTB, UX PA3HOBUAHOCTHU.

TpancmeMOpaHHBI CUTHAIMHT. THIBI KIETOYHBIX peuentopoB. MemOpaHHbIE: HOHHBIE
KaHaJlbl, KaTAIMTUYECKUE U colpsbKeHHbIe ¢ G-OeiaKkamu; BHYTPUKIETOUHbIE: IIUTOIIA3MAaTHUECKUE U
siiepHble. MexXaHu3Mbl JUTaHA-PEIENTOPHOTO B3auMoIeUCTBHs. CeNeKTUBHOCTh (M30MPaTEeIbHOCTB)
NEHCTBUS, CBSI3b «XUMHUYECKAsi CTPYKTYypa — (papMaKoJIOTHYeCcKasi akTUBHOCTb BEILLIECTB.

PapmMaKoIOrn4ecKon MOLYJIALUU CHUHAITUYECKON XOJINHEPTUYECKOU reperayu.
MonekynsipHblii MexaHM3M JeWCTBUS U (papMakoloruyeckue cBoiictBa M- X0IuMHOOJIOKATOPOB,
raHrIMO0JIOKAaTOPOB U KypapenoJoOHbIX cpeacTB. dapmakonoruyeckas peryisuus aKTUBHOCTH
aJIpeHepPru4ecKoro cuHamca. AJpeHOMUMETUKH, aJIpeHOOIOKATOPhl, CUMMATONUTUKH. [TpakTnueckas
pabota
«BnusHMe afpeHanrHa Ha cepJieuHble COKpaLIeHNs (IPOrpaMMHOE 00€CTICUEHHE ).

MonekynsipHas (GapMakoJoruss aHTHAJUIEPIMUECKUX CPEACTB. [ 'MCTaMUHOBBIE pELENTOPHI:
TUIIBI, MOJIEKyJspHas opranuzanus. Crabmin3atopbl MeMOpaH TYUYHBIX KJIETOK: MOJIEKYJISPHBIN
MEXaHU3M JIeHCTBHs, OCOOEHHOCTH KIMHUYECKOTO NPUMEHEHHUs, TOUYKH MPUIIOKEHHUS JECUCTBUS
WHTUOUTOPOB JIUMHIHBIX MEAMATOPOB.

MexaHnu3M JEHCTBUS M NPUMEHEHHUE MPEnaparoB, CTUMYJIUPYIOIUX MTPOLECChl UMMYHHUTETA.
@dapMakonoruueckass — XapaKTepUCTHKAa MHTEPJICHKMHOB:  IIOJy4Y€HHE, MEXaHM3M  JEeHCTBHS,
npuMmeHeHne. OCHOBbI  NATO(PU3UOJIOTUM  OCTPO(PA30BOr0  OTBETA, MEAMALNS  BOCHAJICHUS.
MonekynsipHbIif ~ ME€XaHU3M  MPOTHBOBOCHAIUTENBHOIO  JEHCTBHUS  IIIOKOKOPTUKOCTEPOHUIOB,
HECTEPOMIHBIX IPOTHBOBOCHIAIUTENBHBIX cpeacTB. I[lpaktuueckas paborta «l'mcromornyeckue
npenapaTbl UIMMYHHON CUCTEMBI».

IlonsTe o0 Hapko3e U HapKO3HbIX Mpemnaparax. KieToyHbIi M HEPBHBIM HapKo3.
dapMakoIoruueckas XapakTepUCTHKa OTIEIbHBIX IPYNI HApKO3HBIX cpeacts. [locienoBarenbHOCTD
JIeCTBUSL Ha LIEHTpalbHylo cucteMy. [IpakTuueckas pabora
«['ucronoruyeckue npenaparsl HEPBHON CUCTEMBD.

®dusznonornyeckuit cox; (assl cHa. Buabl Hapymenuii cHa [ToHsiTe 0 MEeIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Npenaparax (TUIMHOTHKAX).

Monexkynapaele acnekTel Houunenuuu. OnMaTHBIE PELENTOpPbI, WX THIIBIL.
OHkehaarHbl U SHAOPPHUHBI - SHJOTCHHbIE JIUTaH (bl OTIUATHBIX PELEITOPOB.

AHTHUIICUXOTHYECKOE JCWUCTBUE, BIMAHWE Ha (YHKUUIO OSKCTpalUpPaMUIHONH CHCTEMBI,
SMOLMOHAIBHYIO C(epy, PBOTHBIM ILEHTP, apTepUaIbHOE MABJIEHHE, LEHTP TEPMOPETYIISIIHH.
MornekynsipHble MEXaHU3MbI JEHCTBUS HEWPOJIENTUKOB, BIMSHUE HAa J0(aMHUHOBBIE, CEPOTOHUHOBEIE,
aIpeHO- U T'MCTaMHUHOBBIE PELENTOPBl, UX ACHCTBUE Ha KJIETOYHbIE MEMOpPaHbl, Ha JENOHUPOBAHHE
TKAHEBBIX MOHOAMUHOB. [loTeHIInan- 3aBUCHMBbIE HATPUEBBIE KAHAJIBI KAK MUIIEHH JEHCTBHSI MECTHBIX
a"HecteTHkoB. CriocoObl MHTHOMPOBAaHMS MOTEHIMAN-3aBUCHUMbBIX HATPHEBBIX KaHAJIOB MECTHBIMH



anecreTukamu. llpaktuueckass pabGora «Kapra »skcrnpeccuu J0()aMHUHOBBIX M CEPOTOHMHOBBIX
peuenTopoB B Mosre Melmei». MccinenoBarensckas paborta «lloBepeHueckne TecTbl Ha pbIOKAx
Danio rario. Csemiio-TeMHas Kamepay. HccnenoBarensckast pabora

«[loBenenueckne TecThl Ha pbIOKax Danio rario. OtkpbeiToe mone». MccnemoBarenbckas paboTa
«[ToBenenueckue TecTol Ha pbiOkax Danio rario. CraitHoe moBeaeHUEY.

Monayab «MoJiekyIsipHble OCHOBBI cejleknum» 9 kiaacc (68 yaca)

1. Monexynapuas éuonozus. (20 uacoe)

OcHOBHBIE BE€XH Pa3BUTHUS MOJIEKYJIIPHOM OMOJIOTHH.

HyxnennoBbie kucinotel. OCHOBHBIC MPUHIUIBI cTpoeHus. [IpakTiudeckast pabora
«Boinenenne JIHK w3 OGananaw. Ilpaktmueckas pabora «Mogenb JIHK-opurammy. Ilpaktudeckas
pabota «Onpenenenne kauectBa npemnaparoB JIHK ¢ momombto ciektpodoTomeTpuny (MIpH HAIUYUU
o0opynoBaHus).

Martpuunsie cuHTE3bl. Peruinkanus — OCHOBA KJIETOYHOTO JeieHus. [IpuHIuUIbI permKaimi.
[IpakTuueckass pabota «PernukaruBHas MamuHa (Wrpa-neMoHctpaius)». Ilpaktuueckas pabora
«[1P (Monmens amruuukanus Ha Oymare)y.

Mytauuu. Yto BbI3biBaeT wuzMeHeHusa B crpoenun JHK. IlpuHumnel penapauum.

Tpanckpunuus. [Ipaktuyeckas pabora «Cuiia mpoMOTOpay.

I'enetnueckuit kox. Ilpaktuueckass pabora «PemieHue 3agad Ha TEHETUYECKHH KO
Tpancmsus. [Ipaktudeckas padora «DoaguHT OEIKOBY.

Opranuszanus renoma BupycoB [IpoTuBOBHpYyCHBIE CPEACTBA, MEXAHU3MbI UX JIE€UCTBUSI.

Opranuzanusa reHoMa 6aktepuit AHTHOaKTepHallbHbIe Mpenapatsl. MiccnenoBaTensckas padora
«PacnpoctpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OakTepuit»Opranuzaivs reHomMa dykapuot [ eHoMHOe
penaktupoBanue. [Ipakruueckas padbora
«Pabora B coOBpeMEHHBIX TIeHeTHYeckux ©Oazax pgaHHbIX. IlpoBenenue In silico anamuza
ITOCJIEI0BATEIILHOCTEN TE€HOB.

2. Monexynapuvie ocnoswt zenemuxu (20 uacos)

ITIpenmer renetuku. Kpatkas uctopus pa3BUTHUS MIPEACTABICHUS O HACIEICTBEHHOCTH.

OT reHa K mpu3HaKy: Kak packpacuTh Kota. Uto Ttakoe npusHak? [lyTh OT reHa no mpu3Haka.
Myraruu. Amnenu. ['eTepo3urotsl 1 TOMO3UroThl. JJIOMUHAHTHBIE M pELIECCUBHBIEC aiienu. Poneas
urpa «Amnenuy. MccnenoBaTenbCckuii mpoekT MyTareHHbIe (haKTOPHI.

['enbl crposit opranusM. BritoueHue u BbIKIIOUeHHE Oonbiioro Habopa reHoB. Kak kietku
MMOHUMAIOT, KaKue TeHbI JOJDKHBI paboTtaTh. PoneBas urpa «Cyapba kiaeTkny». ['eHbI-TIepeKTouaTesu.
[IpakTrueckoe 3aanne «AJITOPUTMBI JJISI KJIETOK.

JluckpeTHOE HacleIOBaHUE MPU3HAKOB. 3aKOHBI MEHIelNsl: OAWH T'eH - OAWH Npu3Hak. Cxema
CKpEIIMBaHUA. 3aKOH eIUHO0Opazus THOPUAOB TMepBOro IMokoyneHus. [IpakTudeckoe 3anaHue
«EnmHooOpazue mepBOTO TMOKOJICHUS». 3aKOH pacHICIUICHUs] MPU3HAKa BO BTOPOM MOKOJICHUHU.
[IpakTnueckoe 3aganue «PaciieruieHne BO BTOPOM IMOKOJeHUW». lccnenoBarenbCkuil IpOEKT
«3akoHbl I'. MeHzens B 3KCIEpUMEHTE.

3akoHbl MeHiensl: HECKOJIbKO F€HOB - HECKOJIBKO MpHU3HAKOB. /urnOpuaHoeckpeiuBaHue.

He3aBucumoe pacxoxJeHue XPOMOCOM. [IpakTueckoe 3aJlaHue
«Pemierka [lenneray. CuenieHHOE HACI€I0BaHUE.
B3aumoneiictBue reHoB. AienbHOoe M HeawwienbHoe. [IpakTuueckoe 3aHATHE
«B3anmoielicTBHS T€HOB (MOICIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIETKY)»OnpeneneHue
nona. [TonoBsie xpomocoMbl. Camiibl U caMKu. BriusiHue pakTopoB OKpykaromei cpenbl.
XpoMOCOMHOE onpeaeeHue nona. [lomoBble ~ XpOMOCOMBI.
[IpakTnueckoe 3ajaHue «HacnenoBanue, CLIEIJICHHOE C  TIOJOM). [IpoGnema



JOTIOJIHUTEIBHOU X-XPOMOCOMBI Y JKEHIIUH. TpeX1BETHBIEC KOLIKH.

3. Monexynapuvie ocnoewl cenexyuu (28 uacos)

I'ensl B monynsauusx: Benukoe paBHoBecue. [lonmynsauus. YacToTel BCTpeuaeMOCTH PU3HAKA U
amnens. YpaBHenue Xapau-BaitnOepra. Ilpakrmueckoe 3amanue «YacToTel ayieneld, TEHOTHIIOB U
denotunony. MccnenoBaTenbCKuil MPOEKT «AHAIIN3 TEHETUIECKONW CTPYKTYPHI OMYJISIIHHA (Ha OCHOBE
3akoHa Xapau-Baiinbepra).

[Tonmynsiuu MEHSIOTCSA: YMCIEHHOCTb, MHUIpalus U BbIOOp cympyra. DakTopel, KOTOpbIE
BBIBOJIAT MOMYJSILMIO U3 paBHOBecus Xapau-BaitnOepra. UucnenHocTs nomynsauuu. PoneBas urpa
«Iddext ocHoBarenss». PoneBas urpa «3dpdexr OyThuiouHOTO TOpIbIIKay. [peid renoB. Myranum.
Hecnyuaiinoe ckpeniuBanue. M3oisius.

[Tomynsiuy MEHSIOTCS: €CTECTBEHHBIM OTOOp. MexaHu3M JeHCTBUS €CTECTBEHHOIO OTOOpa.
JBmwxyumii otoop. PoneBas urpa «EctecTBeHHBII 0TOOPY.

MoudukanoHHass HM3MEHYUBOCTh. CTAaTUCTHUYECKHE OCOOCHHOCTH MOAM(DUKAIMOHHOM
n3MeHunBOCTH. MccrmenoBaTenbckue paboTel «MoauduKanMoHHAs W3MEHYHMBOCTh PACTECHHHA B
Ipezeliax Ballero MecTa KUTEIbCTBAY.

HacnenoBanue KonuMyecTBEHHbIX mpu3HakoB. KonuyectBeHHble mpu3Haku. CpenoBas
M3MEHUYUBOCTh Mpu3Haka. Koaddument nacnenyemoctu npuszHaka. Oteer Ha oTO0p. [lomck renos
KOJIMYECTBEHHBIX MpU3HAaKoB. OnHOHYyKIeoTHHble BapuaHThl TeHoB. JIHK-uun. I[lonHoreHomHbIit
aHaJIM3 acCoLalU.

«Omb1» Hag reHoMmoM. [loctrenomHas spa. OOpatHast reHeTHKa. «OMUKCHBIE» HCCIIEIOBaHUS.
[Iporeom, metabomnoM. [IpakTuueckoe 3aganne «ATrpoOHOMBI».

JlomecTuKanus M LEHTPbl F€HETHYECKOro paszHooOpasus. [lowcku pacteHuil c
«XOpOILKMMU» NMPU3HAKAMHU /1715 yenoBeka. LleHTprl reHeTnueckoro pasHoodpasus. Hukomnait IBanoBruy
Bagunos. Cenexnust. KomOunanmonnas u rubpuanas cenekuus. ['ereposuc. Ilpaktudeckoe 3aganue
«['omonoruueckue psabl HaCJIEACTBEHHONW N3MEHUNBOCTH.

CoxpaHUTh M U3YUYUTh T'€HBI, YTOOBI MEHATH Oynymiee. Kak npaBMIIbHO XpaHUTh
reHbl. Konnekuy reHeTH4eckux pecypcoB pacTeHui. [IpakTHKyM W/WiM UCClIe0oBaTeNbCKUM TPOEKT
«MeTozbl KyIbTUBUPOBaHMs IN VItr0 Isi COXpaHEHHs T'€HETHYECKUX PECYpCOB pPACTEHUH W s
YCKOPEHHOU CEJIEKLIUUY.

I'eHeTnyeckue LEHTPHI B HAILIEH cTpaHe. |1 3aHMMAIOTCSl TEHETUKOW M T€HOMUKOW JJIs HYK]T
CEJIbCKOT'O XO35MCTBA.



TeMaTHuyecKoe IIAHMPOBaAHUE

Ne nn  [HammeHoBaHue pa3iesioB U TeEM KoJinuyecTBo 4acos JteKTpoHHbIe  (LH(PPOBBIE)
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA
KYPCA BHEYPOYHOM JESATEJBHOCTH

3aHATUS B paMKax HpOrpaMMbl HampaBiIeHbl HAa OOeCHeyeHHe IOCTHIKEHHS IIKOJIbHUKAMU
CIIEAYIOIIMX JIMYHOCTHBIX, METAPEAMETHBIX U IPEAMETHBIX00Pa30BaTEIbHBIX PE3YIbTATOB.
JIn4HOCTHBIE pe3y/IbTaThI:

B cepepe epasicoanckoco eocnumanus: TOTOBHOCTb K KOHCTPYKTHBHOM COBMECTHOM
NESTeIbHOCTH IPU BBIIOJHEHUU MCCIEJOBAHUN U MPOEKTOB, CTPEMIIEHHE K B3aHMOIOHMMAHUIO U
B3aUMOIIOMOLIH.

B cgepe nampuomuueckozo 6ocnumanus: OTHOLIEHME K OWOJOTMM KaK K BaXHOH
COCTaBJIAIOLIEH KYJIbTYpbl, TOPIOCTh 3a BKJIAJ POCCUICKUX U COBETCKMX YYEHBIX BPa3BUTHE MUPOBOH
OMOJIOTUYECKOIN HAYKH.

B cgepe 0Oyxosno-upaecmeennozco eocnumanusi: TOTOBHOCTb OLIEHUBATh IIOBEACHHUE U
IIOCTYIIKM C TO3ULUU HPABCTBEHHBIX HOPM U HOPM SKOJIOTMUYECKOH KyJIbTYphl; ITOHMMaHHUE
3HaYMMOCTH HPABCTBEHHOI'O ACIIEKTa JIEATEIbHOCTH YeJIOBEKa B MEUIIMHE U OMOJIOTHH.

B cepe scmemuueckoco 6ocnumanus: TOHHMMaHUE PO OWONOrMU B  (OPMHPOBAHHUH
ACTETUYECKOMN KYJIbTYphl TUUHOCTH.

B cghepe ¢usuueckoco eocnumanus, gopmuposanus Kynemypul 300po6bs U IMOYUOHATLHO2O
Oa1azononyyus: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBBIO M YCTAaHOBKAa Ha 30POBBIH 00pa3
KHU3HH (3A0pPOBOE MHUTAHKUE, COOIIOJICHNE TUTHEHNYECKUX IIPAaBIII U HOPM, COAJTAHCHPOBAHHBIA PEXUM
3aHATHH M OTIBIXA, PEryJsipHas (HU3MUECKash aKTMBHOCTB); OCO3HAHUE IIOCIEACTBUH M HENpPHUSATHE
BpPEIHBIX TMpPHUBBIYEK (YNOTpeOJIEHHUE aNKOroJis, HApPKOTHUKOB, KypeHHME) M HHBIX (GopM Bpeaa Ui
($U3MYECKOTO U MCUXUYECKOT0 3710pOBbs; COOIIOIEHUE MpaBUil 0€30MaCHOCTH, B TOM YMCJIE HABBIKU
0e301acHOro MOBEJICHMS B MPUPOIHOM cpefie; ChOPMHUPOBAHHOCTh HaBbIKa pe(iieKCHU, YIpaBIeHHE
COOCTBEHHBIM AMOIMOHAIBHBIM COCTOSIHUEM.

B cghepe mpyoosozo eocnumanus: akTUBHOE ydyacTHE B PELICHMM NPAKTUYECKUX 3aj1ad (B
pamMKax ceMbH, IIKOJIbI, TOPO/a, Kpast) OMOJOTMYECKON M AKOJIOTMYECKO HAaNpaBIEHHOCTH, UHTEPEC K
MPaKTUYECKOMY U3yUYeHUIO ITpodeccui, CBI3aHHBIX C OMOIOTHEH.

B cgepe skonoeuueckozo 6ocnumanus: OpueHTalMsd Ha IPUMEHEHUE OMOJOTUYECKUX 3HAHWUN
IIpU peIIeHNUH 3a/1a4 B 00JIaCTH OKPYXKAIOIIeH cpefibl; OCO3HAHME SKOJIOTMUECKUX MPOoOIeM U MmyTe nx
pELIEHNs; TOTOBHOCTD K YYaCTHIO B TPAKTUYECKONEATENIEHOCTH SKOJIOIMUECKON HAPaBIECHHOCTH.

B cgepe nonumanusa yennocmu HayyHo2o no3naHus. OPUSHTALUS HA COBPEMEHHYIO CHUCTEMY
HAYYHBIX MIPEICTABICHUNA 00 OCHOBHBIX OMOJIOTMYECKUX3aKOHOMEPHOCTAX, B3aUMOCBS35IX YEJIOBEKa C
MPUPOAHON M COLMAIBHOM CPENON;

MOHUMaHUE POJIn OUOJIOTUYECKOW Hayku B (OPMUPOBAHUU HAYUYHOTO MHPOBO33PEHUS; DPAa3BUTHE
Hay4yHOUW J0003HATENHHOCTH, WHTEpeca K OHOJOTHYECKOW HayKe, HaBBIKOB HCCIIEI0BATEIbCKON
JIeSITETLHOCTH.

B cgpepe aodanmayuu K usmeHAOWUMC YCI0BUAM COYUANLHOU U NPUPOOHOU CPeobl.
aJIcKBaTHAsl OIICHKAa M3MEHSIONIMXCSA YCIOBHUH; MPUHATHE pelieHus (MHIWBHIyaIbHOE, B TPYyMIE) B
M3MEHSIONNUXCS YCIOBUSX Ha OCHOBAaHWM aHalM3a OWOJOTHYeCKOW WHGOpPMAINK; TUIAHUPOBAHUE
NEUCTBUN B HOBOW CHTYyaIluu Ha OCHOBAaHWH 3HAHUN OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

MeTanpeamMeTHbie pe3yJbTaThl:

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU NOZHABAMENLHBIMU OCUCMBUIMU
ba3oBbIe JorHMUyecKre ASHMCTBUS:

® BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA OMOJIOTHIECKUX O0BEKTOB (SIBICHUN);

® yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KIacCH(PUKAIMN OMOIOTHIECKUX O0BEKTOB (SBJICHUH,
MPOIIECCOB), OCHOBAHUS JIsl 000OIIECHUS M CPABHEHHU S, KPUTEPHH IMPOBOAMMOTO aHAJIN3a;

® ¢ y4éTOM MpeaoKEeHHON OMOIOTHYECKOM 3a/1aui BBISBIISATH 3aKOHOMEPHOCTH U ITPOTHBOPEYHS



B paccMaTpuBaeMbIX (aKTax M HAOMIONEHMSX; MpennaraTb KPUTEPUM ISl BbISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

BBISABIIATh JACPUIMTH WHGOPMAIUU, JAaHHBIX, HEOOXOAMMBIX ISl PEIICHHS MOCTaBICHHOM
3aJa4u;

BBISBIIATh TTPUYMHHO-CJICACTBEHHBIC CBS3W MNPU HM3YYCHHH OHOJIOTMYECKUX SIBIICHUA U
MPOIIECCOB;  JIeJaTh  BBIBOJBI C  HCIIOJIB30BAaHUEM JEAYKTUBHBIX W  WHIYKTUBHBIX
YMO3aKJIFOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH, (DOPMYJIUPOBATH THIIOTE3bI O B3aUMOCBSI3SX;

CaMOCTOSATENILHO BBIOMPATh CHOCO0 pelIeHHus yu4eOHOM OMoJIoTHMYecKor 3aaadu (CpaBHUBATH
HECKOJIbKO BapUAHTOB PEUICHHUs, BRIOUPATh HanOoJIee MOAXOIAIINN ¢ YUETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTCPHUECB).

bazoBrIe HccaeI0BaTEILCKUE JICHCTBHS:

HCII0JIb30BATh BOIIPOCHI KaK I/ICCJIGI[OBaTeJII)CKI/If/'I HHCTPYMCHT I1O3HAHMA,

(hopMyIIMpoBaTh BONPOCHI, (UKCHPYIOIIHUE pPAa3PbIB MEKIY PEATbHBIM H IKEJIATeIbHBIM
COCTOSTHUEM CHUTYyaIllH, 00bEKTa, U CAMOCTOSTEIHLHO YCTAHABINBATH NCKOMOE U JIAHHOE;

dbopMUpOBaTh TUIOTE3y OO0 HMCTUHHOCTU COOCTBEHHBIX CYXACHUN, apryMEHTHUPOBATH CBOIO
MO3UINI0, MHCHHUE,

OPOBOAUTH IO CAMOCTOSTEIBHO COCTABICHHOMY IUIaHY HAOJIIOJEHHE, HECIOXHBIH
OMOJIOTMYECKU IKCIIEPUMEHT, HEOOJbIIOE HCCIEAOBAaHUE MO YCTAaHOBJIEHHIO OCOOCHHOCTEH
OMOJIOTNYEeCKOT0 00BeKTa (IIporecca) N3ydeHus,

MIPUYMHHO-CJIC/ICTBEHHBIX CBSI3€H M 3aBHCUMOCTEH OMOJIOTHUECKUX OOBEKTOB MEXIY COOOM;

OLICHMBATh Ha MPUMEHHMMOCTh U JOCTOBEPHOCTb HMH(POpPMAIMIO, IOJYyYEHHYIO B XOJe€
HaOJI0ACHUS U SKCIIEPUMEHTA;

CaMOCTOSITENNFHO (OPMYIHUpPOBaTh OOOOIIEHUS U BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHOTO
HaOIIO/IeHUs], SKCIIEPUMEHTA, BIIAJIETh WHCTPYMEHTAMH OIICHKU JTOCTOBEPHOCTH IMOJYYEHHBIX
BBIBOJIOB M O0OOIICHUI;

MPOTHO3UPOBATL BO3MOKHOC JaIbHEHIIIee pa3BUTHE OMOJIOTHYECKUX nmponeccoB MU HX
MOCJICACTBUA B aHAJIOTUYHBIX UJIKM CXOAHBIX CUTyallUAX, 4 TAKIKC BBIABUI'ATH MPCAIIOJIOKCHUA
00 ux Pa3BUTHH B HOBBIX YCIIOBHUAX U KOHTCKCTAX.

PabGora ¢ nadbopmanuei:

MPUMEHSTh PpPa3IMYHbIE METOJbl, HHCTPYMEHTbl U 3alpochl MpPH TIOUCKE U OTOOpe
Ouoornueckoi MH(GOpMaLMK WK TaHHBIX U3 HCTOYHUKOB C YYETOM NMpPESIOKEHHON yueOHOI
OMOJIOTHYECKOM 3a1auu;

BbIOMpPATh, aHATU3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPHPETHUPOBATH OUOIOTHYECKYIO
MH(OPMALIHIO Pa3IMYHBIX BUAOB U (GOPM MPEICTABICHUS;

HAXO/UTh CXOIHbIE apryMEHTHI (IOATBEP KIAIOIINE UM ONPOBEPTaloIIe OJHY UTY K€ HJIEIO,
BEPCHUIO) B Pa3IMYHBIX HH(POPMAIIMOHHBIX UCTOUHUKAX;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMalbHYIO (OpMy TMpeAcTaBieHuss UHPOpMaUu U
WITIOCTPUPOBATH PelIaeMble 3a/1a4l HECTOXKHBIMU CXEMaMH, TuarpaMMaMu, HHOU rpaduKoi 1
UX KOMOUWHAIMSIMU;

OLICHUBATh HAJIE&KHOCTh OMOJIOTMYECKOW HH(MOpPMALUU 1O KPUTEPUSM, MPEATIOKEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATENBHO;

3allOMUHATh U CHCTEMAaTHU3HPOBATh OMOIOTHYECKYI0 MH(POPMAITHIO.

B cghepe osnaoenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUSHBIMU OCUCMEUIMU
OOenue:

BOCIIPUHUMATh U (YOPMYIHNPOBATh CYXKJICHHUS, BBIPAXKATh SMOLUH B IPOIECCEBBINOTHEHHS
MPAKTUYECKHUX U Ja00paTOPHBIX padoT;

BBIpaXXaTh ce0s (CBOIO TOUKY 3pEHHUSI) B YCTHBIX U TUChMEHHBIX TEKCTaX;



pacrno3HaBaTh HeBepOaJibHbIE CpPEACTBAa OOILIEHUS, MOHUMATh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
3HATh U PACIO3HABATH MPEIMOCHUTKH KOH(PIMKTHBIX CUTYAIlUH U CMT4aTh KOH(IMKTBI, BECTH
IIEPETOBOPBL;

MMOHUMATh HaMEpPEeHHs JAPYTHX, MPOSBIATh YBAKUTEIHHOE OTHOIIEHHE K COOECETHUKY U B
KOPPEKTHOI opMme GopMyIHUpOBaTh CBOU BO3PAKEHHUS,

B XOJ€ [Juaiora W/Wid JUCKYCCHU 3aJaBaTh BOIIPOCHI 10 CYIIECTBY 0O0CYXkaaeMoil
OMOJIOrMYeCcKON TeMbl M BbICKa3bIBaTh UCH, HalleJICHHbIC Ha pelleHne OMOJIOrMYecKoi 3a1aun
U noji/iep KaHue OJaroxenaresIbHOCTH OOIEeHNUS;

COIIOCTABJIAAITH CBOM CYXACHHUA C CYXICHHUAMHU APYIrux Y4YaCTHHKOB Jualiora, O6H3py>I(I/IBaTB
pasimiusg U CXOJACTBO H03I/II_[I/II71;

HY6J'II/I‘1HO MIpEACTABIATE PE3YIbTaThbl BBIIIOJIHECHHOI'O OHOJOrHYECKOro OIbITa (3KCHepI/IMeHTa,
HCCIICOOBaHUA, HpOGKTa);

CaMOCTOATCIIbHO BBI6I/IpaTB (1)OpM8.T BBICTYIJICHUS C y‘IéTOM 3alad IMPEC3CHTAOIUN U
0COOEHHOCTEN AyIUTOPUN U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIC U ITUCbMCHHBIC TCKCThI
C UCITIOJIb30BAHUEM HIUIHOCTPATUBHBIX MATCPHUAJIOB.

CoBMecTHas JeSITCIHbHOCTD (COTDVHHI/I‘IGCTBO)Z

MOHMMAaTh W HCIOJIB30BaTh MPEUMYIIECTBA KOMAHAHON WM WHAMBUIYAIbHOH paboTHI mpH
pPELICHNN  KOHKPETHOW  OMOJIOTMYECKOW MpoOJeMbl, OOOCHOBBIBAaTH  HEOOXOAMMOCTD
NPUMEHEHHsT TPYNIOBBIX (OpPM B3aUMOAEHCTBHS IPH PEIICHHU ITOCTaBJICHHOW Y4eOHOM
3a7a4u;

IPUHUMATh 1€Jdb COBMECTHOM JEATENIbHOCTH, KOJUIEKTUBHO CTPOUTh JAEUCTBUS MO €&
JOCTIHIKEHHUIO: PACIpeleNiiTh pOJH, JOroBapUBaThcs, OOCYXKAaTh IPOLECC U Ppe3yJbTar
COBMECTHOI paboThI;

YMETH O606HIaTI> MHCHUS HECKOJIBKHNX J'IIOI[@fI, MMPOABJIATE TOTOBHOCTb PYKOBOAWUTD, BBITIOJIHATD
MOpY4YCHUs, MOJYUHATBHCA,

IUIAaHUPOBATh OPIraHU3AllMI0 COBMECTHOM paboThl, ONpeNeisiTh CBOIO poiib (C  y4€ToM
MPEANOYTEHU M BO3MOXKHOCTEH BCEX YYACTHHKOB B3aMMOJICHCTBHS), PACIPEEATh 3a1auu
MEXy 4JeHaMH KOMaHJbl, y4acTBOBaTh B IpyNNoOBBIX (hopMax paboThl (0OCyKaeHHs, 0OMEH
MHEHUSIMHU, MO3TOBBIE IITYPMbI U UHBIE);

BBIIIOJIHATE CBOIO YacCTb pa6OTI)I, AOCTUTraTb Ka4Y€CTBCHHOT'O peE3yjibTaTa II0 CBOEMY
HAITpaBJICHHUIO U KOOPAWMHUPOBATH CBOU )ICfICTBI/ISI C ApYTUMHU YJICHAMU KOMaHBbI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSM, CaMOCTOSATEIHHO
c(OpMYyJIMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUS; CpPaBHUBATh PE3YJIbTAaThl C HCXOJHOU
3ajaueil W BKJIAJ KaXKIOrO 4jieHa KOMaH[Ibl B JOCTHKEHHE pe3yJIbTaToB, paslenirh chepy
OTBETCTBEHHOCTH Y IPOSBIIATh TOTOBHOCTH K IIPEIOCTABICHUIO OTUETA ITEPE TPYIIION;

OBJIAJIETh CUCTEMOW YHHUBEpPCAIbHBIX KOMMYHMKATHBHBIX JIEHCTBUH, KOTOpas oOecreunBaer
c(OpPMUPOBAHHOCTH COLMAIBHBIX HAaBBIKOB U AMOILMOHAILHOTO MHTEJIEKTA IKOJIbHUKOB.

B cgepe  oenadenus  yHusepcanvHwvimu VUEOHbIMU — pecYNamMUHbIMU oelcmeusaImu.:
CaMoopraguzarusi:

BBISIBJIAT TIPOOJIEMBI ISl PEIICHUS B JKU3HEHHBIX M YUYEOHBIX CHTYalHUSX, HCIOJIb3Ys
OHOJIOTHYECKUE 3HAHUS,

OPHUCHTHPOBATHCA B PA3JIMYHBIX MOAXOJAaX MNPHUHATHA pCIJ_IeHI/II\/JI (I/IH,Z[I/IBI/II[yaJII:HOe, IIPUHATHC
pelieHus B TpyMIe, MPUHITHE PEeIICHUN TPYIIION ),

CaMOCTOSITENIbHO COCTaBISTh AITOPUTM pEIeHHs 3ahaydl (MU €ro 4acTh), BHIOMpATh CIIOCO0
pemieHust y4yeOHOM OMOJIOTHYECKOH 3a7auu ¢ y4€TOM HMMEIOUIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTHPOBATh NPEJIaraéMble BapUaHThI PEILICHHIA;

COCTaBIATh IUIaH JAEWCTBUNA (IJIaH peaau3allid HaMEUYEHHOro alirOpUTMa pEeUIeHHs),
KOPPEKTUPOBATh MPEAJIOKEHHBIM aaropuT™M ¢ Y4ETOM MOJYyYEHUS HOBBIX OHMOJOTHYECKUX



3HaHUH 00 U3y4aeMOM OUOJIOTHYECKOM OOBEKTE;
® jenath BEIOOp M OpaTh OTBETCTBEHHOCTb 32 PEIICHHE.

CaMoKOHTpOJIb (pediekcus):

® BJaJeTh CHOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBALIUHU U PEe(DICKCHH;
® 1aBaTh a/ICKBAaTHYIO OLIEHKY CUTYaIMH U IIpeJIaraTh IaH e€ N3MEHEHUS,

® VYYUTBIBATh KOHTCKCT U HNPEABUIACTL TPYAHOCTH, KOTOPBIC MOI'YT BO3HHUKHYTH IIPH PECIICHHUU
yLI€6HOI71 OMOJIOrHYECKOM 3aaa4u, agalTUpoBaTh PCUHICHUC K MEHAIOIUMCS O6CTO$ITCJ'H:CTB3M;

® OO0BACHATH NPUYUHBI JOCTIKEHUS (HEIOCTHXKEHHS) pe3yJabTaToB JAESITEIbHOCTH, IaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY, YMETh HAXOJUTh MIO3UTHBHOE BIIPOU3OIIEIIICH CUTYALINN;

® BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIUXCS
CUTYalui, yCTAHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

® OILICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBHSIM.
OMONNOHAILHBIN NHTEIUIEKT:

® pa3nuyarh, Ha3bIBATh U YIPABIATh COOCTBEHHBIMM SMOLMSAMU UM SMOLUIMH
ApYyTHuX,

® BbLISBJIATH U AHAIM3UPOBATH IPUUMHBI SIMOLIUI;

® cTaBUTH ce0s1 HA MECTO APYroro 4eJ0BeKa, IOHUMATh MOTHUBBI U HAMEPEHUSIPYTOTO;

® PEryJIMpoBaTh CIIOCOO BBIPAKEHUS IMOLHH.

® [Ipunstue ceds u Apyrux;

® 0CO3HaHHO OTHOCHUTHCS K JPYrOMY YEJIOBEKY, €T0 MHEHUIO;

® [pu3HaBaTh CBOE MPABO Ha OLIMOKY U TaKOE e MPaBo JPYroro;

® OTKpPBITOCTbH ce0€ U APYTUM;

® 0CO3HaBaThb HEBO3MOXXHOCTh KOHTPOJIUPOBATh BCE BOKPYT;

® OBJAJETh CHCTEMOM YHUBEPCAIbHBIX Y4YEOHBIX pPEryIsSTHBHBIX JACUCTBHM, KOTOpas
oOecrieunBaeT (OPMHUPOBAHME CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS IO3UIIMS
JUYHOCTH), MU JKU3HEHHBIX HABBIKOB JIMYHOCTU (YHpaBiIeHHUS COOOH, CaMOAMCIUILIUHBI,
YCTOMUYUBOTO MOBEJICHHUS).

IIpenmeTHbie pe3yJbTaTbl OCBOSHHS MporpaMMmbel B
MO3HABATEIHHON (MHTEIUIEKTyalIbHOM) cdepe:

— TpUOOPETEHHE OIbITa HMCIOJIb30BAaHUS METOJO0B OHMOJIOTHYECKOW HAYKH C IIEJbI0 W3y4YeHUs
OMOJIOTMYECKUX OOBEKTOB, SIBIICHUN U MPOIECCOB: HAOIOACHHUE, OMMCAHNUE, MMPOBEACHUE HECIOKHBIX
OMOJIOTUYECKHX OMBITOB U SKCIIEPUMEHTOB, B TOM YHCJIE C UCIIOJIb30BAHUEM aHAJIOTOBBIX M IU(PPOBBIX
OMOJIOTHYECKUX TPHUOOPOB M UHCTPYMEHTOB;

— (dopMHUpOBaHME YMEHMS HHTEIPUPOBATh OMOJIOTMYECKHE 3HAHUS CO 3HAHMSAMHM M3 JIPYTHX
y4eOHBIX peaMeTOB ((U3UKH, XUMHUH, reorpaduu, UCTOPUH, OOIIECTBO3HAHUS U T. 11.);

— ¢opMHpOBaHHE YMEHUH pemaTh ydyeOHBIE 3a/7auyd OMOJOTUYECKOTO COJCPKAHUS, BBISBIATH
IIPUYMHHO-CIIEICTBEHHBIE CBSI3H, MPOBOJUTH KAYECTBEHHBIE U KOJMYECTBEHHBIC PACUEThI, J1€JaTh
BBIBOJIbI HA OCHOBAHHMH MOJIYYEHHBIX PE3YJIbTaTOB;

— (opmMupoBaHME YMEHHs IUIAHUPOBATh y4eOHOE HCCIIEOBAaHHE WIM HPOCKTHYIO pPaboOTy C
Y4ETOM HOCTABJICHHOW IenH: (GOPMYIHPOBaTh MpoOIeMy, THIIOTE3Y U CTaBHUTH3aaull HCCIICTOBAHUS,
BBIOMpPATh aJ€KBATHO MMOCTABJICHHOM €M METOJbI, JeNIaTh BBIBOJBI 10 PE3yJbTaTaM HCCIEeIOBaHUS
WU TIPOEKTHOM JeATENBHOCTH;

— (opmupoBaHMe UHTEpeca K YIrIyOJeHHIO OHMONOTHYECKHX 3HaHMU (TmpeanpoduibHas
MOJITOTOBKA U MpoQecCHoHaNbHas OPUEHTAIHsI) U BBIOOPY OMOJIOTHH KaK MPOQHIBHOTO IpeaMeTa Ha
CTYIIEHU CPEIIHEro MOJIHOTO 00pa3oBaHus it OyaymelnpodecCHOHATbHON AeITeIbHOCTH, B 00JIaCTH



OMOJIOTUH, METUIIUHBI, YKOJIOTHH,IICUXO0JIOTUH, BETEPUHAPHH, CEITHCKOTO XO3SMCTBA;

— BIIQJICHHE HaBbIKaMH paboThl ¢ HHpOpPMAIMEl eCTECTBEHHO-HAyYHOTO COAEp KaHMUS,
Mpe/ICTaBJIeHHON B pa3HOi (opMe (B BUAE TEKCTa, TaOJMYHBIX JaHHBIX, CXEM, Ipa(UKOB, IUarpamwm,
MoJieel, n300pakeHu i ), KPUTUYECKOTO aHajIi3a MH()OPMAIH U OLEHKH €€ JIOCTOBEPHOCTH;

— yYMEHHWE HMHTETPHPOBATh OMOJIOTMYECKHE 3HAHHS CO 3HAHUSMH JPYTUX YYEOHBIX IMPEIMETOB;
WHTEPEC K YriayOJIeHUIO OMOJOTUYECKIX 3HAHUKM U BBIOOPY OMOJIOTHH Kak MpOo(UILHOTO TpeaMeTa Ha
YPOBHE CpeIHEero odmiero odpazoBanus st Oyaymieid mpopecCHoHaTbHON IESTEIBHOCTH B 00JIaCTH
OMOJIOTHUHU, MEIMIIMHBI, YKOJOTHH, BETCPUHAPUH, CEIBCKOTO XO3AHCTBA, MHUINEBOM MPOMBIIUICHHOCTH,
MICUXOJIOTUH, UCKYCCTBA, CIIOPTA - UMETh YETKUE TPEACTABICHUS O MAaTePHAIMCTUYCCKON CYIIHOCTH
TCHOMOB JKHBBIX OPTaHU3MOB U PETYIISLHUIO UX PaOOTHI;

— 3HaHHE OCHOBHBIX (DAKTOPOB OKPY’KAIOIIEH CpeJlbl, BIUSIONIMX HA Pa3BUTHE U CYIIECTBOBAHUE
YKUBBIX OPraHU3MOB, aJanTalui K GakTopaM OKpYKaroIlel Cpe/ibl;

— 3HaHHME OCHOBHBIX I0JIXOJI0B OMOTEXHOJIOI'HH, UCIIOJIb30BAHUS €€ JOCTHIKEHUI B COBPEMEHHOM
KHU3HH YeJIOBEKa, 0COOCHHOCTH HCIOJIb30BAHUS JKUBBIX OPTaHU3MOB JUIsl MPOU3BOJACTBEHHBIX HYK]I
YEJIOBEKA;

— 3HaHME OCHOBHBIX TMOAXOAOB CENEeKIMH M OHOTEXHOJOTUH KYJIbTYPHBIX PACTEHUH,
XapaKTepU30BaTh TCHETUYECKH MOAU(DHIIMPOBAHHBIE PACTCHHUS, OIEPUPOBATH  TOHSATHSIMH,
ruOpuansanys, OTAalleHHas THOpUAM3aIs, HCKYCCTBEHHBIN O0TOOp, TeTepo3uc, TpaHcdopmalus,
MyTareHe3, TeHeTHYECKOe peJaKTUPOBAHUE;

— TIIOHUMAaHHEC MOJICKYJIAPHBIX MEXaHU3MOB pCain3aliun HaCHeI[CTBeHHOﬁ I/IH(l)OpMaHI/II/I U YMCHUC
CBO6OI[H0 OoneprupoBaTb OCHOBHBIMHU TMOHATHUAMU MOJ'ICKyanpHOfI ouonoruu u ee COBPEMCHHBIX
HaHpaBJ’IeHI/Iﬁ — I'CHOMUKHU, METAIrCHOMUKH, IIPOTCOMUKU

— 3HaHHME OCHOBHBIX 3a00JI€BaHUI YEIIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CIIOCO0AX UX
JMArHOCTHKY U JICYeHUs; GopMHUpOBaHHE YMEHHS HCIOIh30BaTh MOHATUIHBIN anmapatr u
CUMBOJIMYECKUH S3bIK TEHETUKU, TPAMOTHOE IPUMEHEHUE HAYYHBIX TEPMUHOB, MMOHATHIA, TEOPUH,
3aKOHOB Ji 00BsCHEHUS! HAOII0JaeMBbIX OMOJIIOTHYECKUX O0BEKTOB, SBICHUH U MPOIIECCOB,
MO3BOJISIFOIINX 3AI0KHUTh (PYHIaMEHT HAyYHOTO MUPOBO33PEHHUS.

B nieHHOCTHO-OpHEHTAIMOHHOM cdepe:

— 3HaHWE, YTO NPUMEHEHHE COBPEMEHHBIX TEXHOJOTUM MOJICKYJIAPHON OWOJOTHUU TO3BOJISET
YCIIELIHO penaTh Takue 31000AHEBHBIE MTPOOJIEMBI, KaK OXpaHa OKpYXKarolle cpesbl, COXpaHeHHe
3I0POBBS YEJIOBEKA, KOHTPOJIb U BOCCTAHOBIEHUEIKOCUCTEM.

BOCIIUTATEJIBHASI COCTABJISAIOLIASA YYEBHOI'O IIPEIMETA, KYPCA

BocnurarenbHpiii moTeHiman y4deOHoro kypca «buosorus. IIpoekTHas HEATEIBHOCTB» pealiu3yercs depe3
HUCIIOJIB30BAaHUE BUI0B 1 q)OpM JCATCIPHOCTH, OITHCAHHBIX B Paboueii ImporpaMme BOCIIUTaAHUA.
Peanuzamnus negarornyeckumu pabOTHUKAMH BOCIIMTATEILHOTO IMOTEHIIAAA YPOKa MPEAIOaraeT CIeyollee:
YCTaHOBJICHHWE JOBEPUTEIbHBIX OTHOIICHWA MEXIYy TeNaroruyeckuM pPa0OTHUKOM M OOYyYaroIuMUcs,
CIOCOOCTBYIOIIMX TO3UTHBHOMY BOCHPHUSTHIO OOYYalONIMMHUCS TpeOOBaHMH W MPOCHO MeIarorndeckoro
paboTHUKA, MPUBICYCHUIO X BHUMAaHUSA K 00CYX/1aeMOil Ha ypoke HH(OpMAaIMY, aKTUBU3AIUY TO3HABATEIBHOM
JIeSTEIIbHOCTH;
MoOyXAcHNEe 00yJaronumxcs COO0NaTh Ha YPOKE OOMICTPUHATHIC HOPMBI TOBEACHWMSI, MpaBWiIa OOIICHUS CO
cTapuiuMu  (MeAaroruyecKuMyu  paOOTHHKAMHM) W CBEPCTHUKAaMHU (OOYYarOIIMMUCS), MPUHIMIBI  yIeOHOM
JIUCITUILTAHBI ¥ CAMOOPTaHU3aIUY;
MIPHUBJICYCHUE BHUMAHUS O0YYArOMIMXCS K IEHHOCTHOMY acIeKTy U3yYaeMbIX Ha YPOKax SBJICHHIA, OpTaHHU3aIIUs
UX PaboOThI C MOJIy4aeMOH Ha YPOKE COLMAIBbHO 3HAYMMON MH(OpManuell — HHUIMHPOBaHUE €€ 00CYKICHUS,
BBICKA3bIBaHUsI 00YYAIOIUMUCS CBOETO MHEHUS 110 3TOMY ITOBOJTY, BRIPAOOTKH CBOETO K HEl OTHOIICHHUS,
UCTIOJb30BaHUE BOCIUTATEIBLHBIX BO3MOXKHOCTEH COACpXKaHHUA YYEOHOrO TpeaMeTa 4Yepe3 JIEMOHCTPAIUIo
00y4JaromMMICST TPUMEPOB OTBETCTBEHHOTO, TPAXKTAHCKOTO TIOBEJACHHS, IPOSBICHUS YEIOBEKOMIOOUS W
J00pOCeplICIHOCTH, Yepe3 MoA00p COOTBETCTBYIONIMX TEKCTOB JUIS YTCHHS, 3a]@4 JUIsl PEIIeHUs, MpoOIeMHBIX
CUTYaIUi JTst 00CYKIIEHUS B KJIaCCe;



NpUMEHEHUE Ha YPOKE WHTEPaKTUBHBIX (POpPM paboThl ¢ OOYYAIOMIMMUCS: CTUMYJIHPYIOIIUX MTO3HABATEIBHYIO
MOTHUBAIIHIO 00YYAIONIUXCS; TUCKYCCHI, KOTOPhIE TAIOT 00YYAIONIMMCST BO3MOXKHOCTh MTPHOOPECTH OTBIT BEICHHUS
KOHCTPYKTHBHOT'O JHajiora; TPYIIOBONW pabOTHl WM pa0OThl B Mapax, KOTOPbIE y4aT KOMaHJHOH paboTe u
B3aUMOJICUCTBUIO C IPYTUMU AETHMHU.



PaccMOTpeHO Ha METOIMYECKOM 00bEIUHEHHN [IpuHATO Ha MEIarOrHYecKOM COBETE
IIpotokon Ne 1ot 30.08.2023 [Tpotokou Ne 1 ot 30.08.2023

I[TOYPOUYHOE IVTAHUPOBAHUE
Ha 2023-2024 y4eOHblii rox
«buonorus. [IpoekTHas 1esSTeTbHOCTh
yueOHBIN MTPeIMET, Kype

Vuurens: boitko Ceernana CrenmaHoBHA

Knacc: 7-8

OO111ee KOIMYECTBO YacOB Ha IPEAMET 10 yuyeOHoMy miaHy 17 yacos
W3 Hux Ha:

1 yeTBepTH 4 4acoB

2 4eTBepTh 4 4acoB

3 yeTBepTH 5 4acoB

4 yeTBepTH 4 4acoB

[To 0,5 4acoB B Hepemto. Beero yueOHbIX Hellenb 34

[Ipunoxenue k paboueid mporpamme 1o Kypcy
«buonorus. [IpoekTHast 1EATETBHOCTDY

VYT1BepxkaeHa
[Tpukaz Ne 572-0 ot «30» 08.2023r.



IHOYPOYHOE IINTAHUPOBAHHUE

No KosuuectBo yacos [Tnanupyem | dakTuue DnexTpoHHbIe (IIUPPOBLIE)
n/n Tema ypoxka as jara cKas o0pa3oBaTeNbHbIC PECyPCHI
W3Y4YCHUS naTa
U3Y4YEHU
Bcero | KonrponsHsl | [IpakTuyeck A
X paboT re paboThI
Tema 1. BBenenue B pacTeHueBoACTBO (3 4acoB)
1 | OcHOBBI pacTEHHEBOJICTBA 1 12.09 https://resh.edu.ru/subject/5/8/
2 | OcHoBHBIE (DaKTOPHI BBIPAIIIMBAHUS 1 26.09 https://resh.edu.ru/subject/5/8/
pactenuii. [Ipaktnueckas padora "bouka
JIn6uxa"
3 | IIpaBuia mocTaHoOBKU 1 10.10 https://resh.edu.ru/subject/5/8/
arpo3KCIEpUMEHTOB.
Tema 2. ArporexHnueckuid skcriepuMeHT (7 94acoB)
4 | [TocTraHOBKa SKCIIEPUMEHTOB C 1 24.10 https://resh.edu.ru/subject/5/8/
pacTEHUSIMH.
5 | [IpakTuueckas padota "COop ycTaHOBKU 1 1411 https://resh.edu.ru/subject/5/8/
JUTS BBIPALIUBAHUS paCTEHUN B
KOHTPOJIMPYEMBIX YCIOBUAX"
6 | Uccnenosatenbckas padbota "dakTopsl, 1 28.11 https://resh.edu.ru/subject/5/8/
BJIUSIIOLIME HA ITPOpAcTaHue CeMSH (pocT
MIPOPOCTKOB).
7 | [ImanupoBanue sxcriepumenta. OreHka 1 12.12 https://resh.edu.ru/subject/5/8/
PE3YJIbTaTOB SKCIIEPUMEHTA.
8 | OcBoeHME TEXHOIOTHH KPYTIIOTOIUYHOTO 1 26.12 https://resh.edu.ru/subject/5/8/
BBIpAL[MBaHUS CaJlaTOB U MUKPO3EJICHH B
KOHTPOJIUPYEMBIX UCKYCCTBEHHBIX
YCIIOBUSIX.
9 | Boma. PactBop. BoITsKKa. AHHOHBI, 1 16.01 https://resh.edu.ru/subject/5/8/
KaTHOHBI, 3JIEKTPONPOBOAHOCTH U pH
pacTBopa.
10 | Ilpaxtryeckas padora "Cxembl 1 30.01 https://resh.edu.ru/subject/5/8/



https://resh.edu.ru/subject/5/8/
https://resh.edu.ru/subject/5/8/
https://resh.edu.ru/subject/5/8/
https://resh.edu.ru/subject/5/8/
https://resh.edu.ru/subject/5/8/
https://resh.edu.ru/subject/5/8/
https://resh.edu.ru/subject/5/8/
https://resh.edu.ru/subject/5/8/
https://resh.edu.ru/subject/5/8/
https://resh.edu.ru/subject/5/8/

MATATEIBHBIX pacTBOPOB. Pacuer 103
yAOOpEeHUH 1)1 MUTATEIbHBIX

pacTBOpoB.
Tewma 3. Ponb XUMHYECKUX 371EMEHTOB B TUTAaHUM pacTeHui (5 4yacoB)

11 | Posib XUMHYECKHX JIEMEHTOB B IIUTAaHUN 1 06.02 https://resh.edu.ru/subject/5/8/
pPacTBOpOB.

12 | YioOpeHus: opraHn4ecKue, 1 20.02 https://resh.edu.ru/subject/5/8/
MUHEpPAJIbHbIE, MUKPOOUOJIOTUYECKHE.

13 | IIpaktuyeckas padora "[IpaBuia 1 12.03 https://resh.edu.ru/subject/5/8/
CMEIlIMBaHUs y100peHuil"

14 | IIpaktuyeckas pabora "[lutanue 1 02.04 https://resh.edu.ru/subject/5/8/
pacTeHMii: TEXHOJIOTUS TIPUTOTOBJICHUS
MUTATENbHBIX PACTBOPOB LIS Pa3HbIX
KynbTyp".

15 | IIpaktuyeckas pabora "MOHUTOPHHT 1 16.04 https://resh.edu.ru/subject/5/8/
MUHEPAJILHOTO MUTAHUS pacTeHUI".

16 | Poibp XUMHUYECKHUX JICMEHTOB B ITUTAHUU 1 30.04 https://resh.edu.ru/subject/5/8/
PacTBOpOB.

Tewma 4. PacturensHas npoaykuus (1 yac)
17 | Poct u pa3BUTHE PACTCHUIA: ITAIbI 1 14.05 https://resh.edu.ru/subject/5/8/

OHTOT€HE3a, (DaKTOPHI, BIUAIOIINE Ha
POCT PACTEHUM: CBET, I'yCTOTA N1OCANIOK,
nuTaHue, cyocTpar.
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