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MHOSACHUTEJIBHAS 3AIIUCKA
AKTYyaJlbHOCTh M Ha3HadYeHHe mporpammbl. [IporpamMma paspaboTraHa B COOTBETCTBHH C

TpeboBanusMu DefepaabHOr0 TOCYAapCTBEHHOrO0 00pa30BaTENbHOIO CTaHIApTa OCHOBHOIO
obmiero o0pa3oBaHuUs, OPUEHTHPOBaHa Ha oOOeCHeueHHe WHAMBUAYAIbHBIX MOTpeOHOCTEN
o0y4aronxcs W HampaBlieHa Ha JOCTHIKEHHE MIIAHUPYEMBIX PE3yIbTaTOB OCBOCHUS IIPOTPaMMBI
OCHOBHOI'O 00IIEro o0pa3oBaHUsA. OTO IMO3BOJAECT OOCCHEYUTh EIMHCTBO 00s3aTEIbHBIX
tpeboBanuii ®I'OC Bo BceM MPOCTPaHCTBE HIKOILHOTO 00pa3oBaHUs: HE TOJIBKO Ha ypOKE, HO H
3a €ro npeaenamu.

AKTyallbHOCTh pEaJM3alfi JTaHHOW MPOrpaMMbl OOYCIIOBJICHA OCOOCHHOCTBIO MPOEKTHO -
HCCIIEIOBATEIIbCKOM JIEATEIbHOCTH. OJTa JESATEIbHOCTh JIGKUT B OCHOBE I103HABATEIbHOIO
WHTEepeca peOeHKa, SBIIETCS 3aJ0rOM YMEHHUS IJIAHUPOBATh JIIOOBIE JCUCTBHS W BaXKHBIM
YCIIOBHEM YCHENIHOW peanu3anuu uaei. JIroObie n3MEeHEeHHsT COBPEMEHHOT'0 00IIEeCTBA CBSI3aHbI C
MMPOEKTaMU U HUCCIICOBAaHUSIMH — B HayKe, TBOpUYECTBE, OM3HECe, 00MEeCTBeHHOM ®u3HH. [loaToMy
BXKHBIM DJIEMEHTOM Pa3BUTHS JIMYHOCTH OOydYaromerocs sBisieTcss (pOpMUpOBAaHHE OCHOBHBIX
HAaBBIKOB TPOEKTHO- U CCIIEA0BATEIbCKOM 1EATENbHOCTH.

[Tporpammoii mpeaycMoTpeHO (GOpPMHUPOBAHHE COBPEMEHHOI'O0 TEOPETUYECKOT'0 YPOBHS
3HaHUH, a TAKXKE U MPAKTHYECKOTO OIbITa pabOThI ¢ J1a0OPaTOPHBIM 00OpPYAOBAaHUEM, OBJIAJCHUE
MpUeMaMi HCCIEA0BATEIbCKON JEATENbHOCTA. MeTOoAbl OpraHu3anud o0pa3oBaTENbHOU W
Hay4YHO- HUCCIIEOBATEIbCKON ESTEIbHOCTH MPEAyCMaTPUBAIOT (POPMUPOBAHUE Y O0YJaAIOIIUXCS
HECTaHJAPTHOIO TBOPYECKOTO MBIILICHUSI, CBOOOJBI CAMOBBIPAKEHUS W HWHIWBHAYATbHOCTH
CYXKJICHUM.

Jns  momHOro ydera mOTpeOHOCTEH  ydalmMXcs B MPOTpaMME  HCIOJb3YeTCs
nuddepeHMpoOBaHHBIN MOAX0/, YTO CTUMYJIHPYET ydallerocs K yBEIUYCHHIO MOTPEOHOCTH B
WHIUBUyaJIbHOM, WHTEIEKTYaJbHOM M MO3HABATEIbHOW JEATEIBHOCTH W PA3BUTHI0 HAYYHO-
HCCIIEIOBATENIbCKUX HABBIKOB. [IporpamMmma craHeT BOCTpEOOBaHHOW B TIEPBYIO OYepelb
IKOJIbHUKAMHU, KOTOPbIE UMEIOT CTOMKHI MHTEPEC U COOTBETCTBYIOLIYIO MOTHUBAIMIO K U3Y4YECHHIO
MPEAMETOB €CTECTBEHHO-HAYYHOI O IIUKJIA, €CTECTBEHHBIM HAYKaM U TEXHOJOTHSIM.

B moapocTkoBOM BO3pacTe ydammecs MpOSBISIIOT CBOIO 3aMHTEPECOBAHHOCTh B TOM WJIH
MHOW 00JacTH 3HAHUM, HAYYHOM HalpaBJIE€HUM WIM Npo(eccCHOoHAIbHONW AesITeNbHOCTU. Takum
00pa3oM MPOUCXOAWT (OPMUPOBAHUE IMO3HABATENHHOW M MPO(EeCcCHOHAILHONW COCTaBISIONICH
JUYHOCTH, TOMOTraeT ydyaleMycsi B ONpelelieHHd OynyIliero >KM3HEHHOro IyTH U B
npoheCCHOHATbHOM BBIOOpE TIOCNIe OKOHYaHUS MKONBL. [logoOHOrO pona 3aMHTEPECOBAHHOCTH
CTUMYJIMPYET IIOCTOSHHOE JKEJaHWE IIKOJbHUKA K TO3HAHUIO HOBOIO, pACIIUPEHUI0 U
yIiyOJIEHUI0 COOTBETCTBYIOIIMX 3HAHUN, U

IIOJIYYEHUIO HOBBIX B TOM YHUCJI€ NPAKTUYECKUX HABBIKOB, & TAKKE€ MOTUBHUPYET YyYallerocs Ha
poOprUEHTALIHIO.

[Iporpamma HameneHa Ha TIOMOINb peOEHKY B OCBOGHHHM OCHOB OpraHU3alMH |
OCYIIECTBJICHHUS] COOCTBEHHOW TMPOEKTHO-UCCIENOBATENbCKON JIeATEIbHOCTH, a Takke B
MpUOOpeTEeHNH HEOOXOAUMOrO OMbITa sl paboThl HaJ MHIWBUIYaTbHBIM HCCIEIOBAaHUEM WU
npoekToM. [IporpaMma momMoXKeT HMIKOIBHUKY B OoJee TIyOOKOM M3Y4eHHH HMHTEPECYIOLIEH ero
o0JlacTd eCTEeCTBEHHBIX HayK, a TaKKe B MPUOOPETEHHH BAXKHBIX COLMAJBHBIX HABBIKOB,
HEOOXOIUMBIX JUIsl MPOJYKTUBHOM collManu3aliuu 1 GOpMUPOBAHUS I'PAXKAAHCKON MO3ULIUU:

— HaBbIKA CaMOCTOSITEJIBHOI'O pELIEHUS AaKTyaJbHBIX HCCIEAOBATEIbCKUX WIIH

MPAaKTUYECKUX 3a7a4, BKIIOYAIONIET0 B ce0s yMEHHE BUACTh M aHAIM3HPOBATH MPOOIIEMEI,

HYXKJaloliecs B pelleHUuH, YMEHHE JeTaJbHO MpopadaThiBaTh U PEaTM30BbIBATH CIOCOOBI



pa60TbI C HHUMH, YMCHHC IIJIaHUPOBATb CO6CTBCHHyIO pa60Ty n CaMOCTOATCIBHO
KOHTPOJHUPOBATH CBOC IPOABUIKCHUC K KCJIACMOMY PE3YJIbTATY,

— HaBblKa TeHEpUpPOBaHMUA U O(OpMIEHUS COOCTBEHHBIX MJEH, OOJieueHUs UX B
yIO0O0HYIO JJIsl PacIpOCTpaHEHUs! GopMy;

— - HaBbIKa YBAKUTEJIBHOIO OTHOLICHUS K Uy>KUM B3IJIaM U UAeIM, OPOPMIIEHHBIM B
paboTax Apyrux J0JeH, Apyrux aBTOPOB — BIIAAEIbIEB HHTEIIEKTYaIbHOH COOCTBEHHOCTH;

— HaBbIKa myOJIMYHOTO BBICTYIUICHHS nepen 00mb1110M ayauTOpUEn,
apryMEeHTUPOBAaHUS U OTCTAaUBAHUS CBOEH TOUKH 3PEHMsI, OTBETOB HA BOIPOCH CBEPCTHUKOB
U B3pOCIIbIX, YOSKACHUS IPYTUX B CBOCH MpaBOTE, MPOIBHKEHUS CBOUX UJIEH;

— HaBblka pabOTBl CO  CIEUUAIM3UPOBAHHBIMH  KOMIIBIOTEPHBIMH  IIPOrpaMMaMH,
7a00paTOpHbIM 000pYyIOBaHUWEM, TEXHHYECKHMMH YCTPOWCTBaMH, OMOIMOTEYHBIMH (OHIAMU U
UHBIMH pPECypcaMH, C KOTOPBIMHM MOJKET OBITh CBsi3aHA IIPOEKTHO - MCCIEA0BaTEIbCKas
JEeSITEIbHOCTD IIKOJIbHUKA.

Kpome Toro, paboTa 1mkoJbHUKa HaJl IPOEKTOM HIIM MCCIIeI0BaHUEM OyAeT croco0CTBOBATh
Y Pa3BUTHIO €r0 aJ1eKBaTHOM CAMOOLIEHKH.

[Tporpamma kypca «PacTeHHEBOACTBO» pacCUMTaHA HAa M3y4yeHUE B Te€UEHUE OAHOro rona (34 gaca
B IOf).

Oco0eHHOCTH PadoTHI YUHTeJdsl MO MporpamMMe. 3ajada y4uTeNIsl COCTOUT B TOM, YTOOBI
COIPOBOXKIATh Mporecc NpodecCHOHATbHON OpPHEHTALUU IIKOJbHHUKA, PACKpbIBas MOTEHIIHAI
KaXXJI0r0 Yepe3 BOBJICYCHHE B MHOT'000pPA3HYIO [EATeIbHOCTb, OPraHW30BaHHYI0 B Pa3HBIX
¢dopmax. Ilpu sToM pe3ynpTaToM pabOTHl YUUTENS B IMEPBYIO OYEPEIb SBISETCS JTUYHOCTHOE
pa3BuTHE yyalerocs. JINYHOCTHBIX pe3yJbTATOB YUUTENIb MOXKET JOCTHYb, YBJIEKas YYEHHUKaA
COBMECTHOM M HMHTEPECHOW WM OOOMM JICATEIbHOCTBIO, YCTAHaBJIIMBas BO BpeMs 3aHATUH
NO0OpOoXKeNnaTeNbHyI0, TONICPKHUBAIONIYI0  atMocdepy, Hachllas 3aHATUS  I[EHHOCTHBIM
COJIEpKAHUEM.

IIpuMepHast cxemMa IpoBEAEHHUS 3aHATUM 110 IPOrpaMMe:

1. OO6bsacHenune TeopeTHuECcKOro MaTepuaa 110 TeMe.

2. TloAroToBKa K KCIIEPUMEHTAILHOMY 3aHATHIO, 00CYKIEHHE 00BEKTOB IS IPAKTUYECKOTO
3aHATHUA.

3. TlpoBejeHne MPaKTHYECKOTrO 3aHATHS — OCHOBHAS 33/a4a OCBOEHHE METO0IOTHH JaHHOTO
JKCIIEPUMEHTA.

4. Tlo OKOHYAaHMH MPEIIOKHUTE JAETAM, KOTOPhIE 3aHHTEPECOBAIUCEH JAHHBIM SKCIIEPUMEHTOM,
pPa3BUTh €ro B MCCIEN0BATEIbCKUM MTPOEKT. st 3TOro Heo6X0aAUMO 00CYAUTh 0OBEKTHI, KOTOPHIE
YUEHUK OyIeT UCCIIeI0BaTh, COCTABUTH MJIAH IKCIEPUMEHTA.

5. TloMoub y4eHHUKy IPOAHATU3UPOBATH PE3YIbTAThI SKCIIEPUMEHTA.

OueHuTh pe3yJibTaThl IPOEKTHO-UCCIIEN0BATEIbCKON NEATEIbHOCTH MIKOJIBHUKOB MOYKHO B
IPOIIECCE 3aIIUTHl UMH CBOUX pabOT B paMKaX LIKOJbHOM HayuyHO- MPAaKTUYECKON KOH(EepeHINH.

Conepxanue Kypca

1. Beeoenue 6 pacmenuesoocmeo (1 uac)
Uro Takoe pacTeHHWEBOJCTBO: OCHOBHBIE (haKTOPHI BBIpAaIMBaHUSA pacTeHuil. Mctopus

pa3BuTHs arpoxuMuueckux 3HaHuii (paboter M.B. JlomonocoBa, lO. Jlubuxa, Byccenro, B.B.
HokyuaeBa, K.A. Tumupszena, I1.A. Kocteruea, J[.H. IIpsuummukoa u np.). [Ipaktuueckas
pabora
«bouka JInbuxa.
2. Azpomexnuueckuii sxcnepumenm (3 uaca)

[IpaBuiia MOCTAaHOBKM arpol’KcrnepuMeHTOB. IlocTaHOBKa HKCIIEPUMEHTOB C PACTEHUSMU.
Br160p TeMbl, cocTaBiieHHE TUIIOTE3bI, IIEJTU U 33]a4 SKCIIEPUMEHTA 110 BhIPAIIMBAHHUIO PACTEHUI B
KOHTponmpyeMoil cpene. KoHTposin, mMOBTOPHOCTH, MpOBeAeHUE dKcrepuMeHTa. [lnanupoBanue



skcrepuMenTa. OlleHKa pe3ynbTaToB 3KcmepuMeHTa. MccnenoBarenbckas pabora «DakTopsl,
BIIMSIONIME HA TPOpACTaHUE CEMSH (POCT MIPOPOCTKOB)».

OcBoeHHr e TEXHOJIOTMH KPYTJIOTOIUYHOT O BRIPAIIMBAHUSI CAJIATOB M MUKPO3EJICHU
B KOHTPOJIMPYEMBIX MCKYCCTBEHHBIX yCIOBUsSIX. COOp yCTAaHOBKH JUIsl BRIPAIMBAHUSI PACTCHUM B
KOHTPOJIUPYEMBIX YCIOBUSX.

3. Ponb xumuueckux 3nemenmos 6 numanuu pacmenuii (10 uacoes)
Bopa. PactBop. BeITsikka. AHMOHBI, KATUOHBI, 3JIEKTPONIPOBOAHOCTh U pH pactBopa. Ponb

XUMHUYECKUX 3JIEMEHTOB B NMHUTAHUM pacTeHUi. [lodydeHne nmuTaTeNnbHBIX BEIIECTB PaCTECHUSMU.
[Ipaktnueckass pabora «CxeMmbl THUTATENBHBIX pPAcTBOpOB. Pacuer m03 ymoOpeHwid mis
MTATATEIbHBIX PACTBOPOBY.

Yn00peHus: oOpraHuyeckue, MHUHEpaJIbHble, MHKpoOHoOJIorudyeckue. Tumsl NHUTaHUA
pactenuii. Bo3aymHoe u MuHepainpHOe (KOPHEBOE) MUTaHUE pacTeHU. TpaHCOPT MUTATETbHBIX
BEIIECTB PACTEHUH: BOCXOMSIIMA M HUCXOIAIIMKA TOK. BakHeinme kanwitable, pocPopHBIE U
a30THbIE ynoOpeHus, ux cpoiictBa. Ilpocteie u cioxHble ynoOpenus. [lpaktuueckass pabora
«[IpaBuna cmemmBanust ynoOpenuit» Ilpaktnueckas pabora «llutaHue pacteHuii: TeXHOJOTuUs
IIPUTOTOBJICHUS TUTATEIBHBIX PACTBOPOB IS Pa3HBIX KYJIbTYP».

PocT u pasBuTHe pacTeHMii: 3Tallbl OHTOreHe3a, (aKTOPhl, BIMSIOLIME Ha POCT PACTEHUI:
CBET, I'yCTOTa OCaA0K, MUTaHHUe, CyOCTpar.

Oco0eHHOCTH NUTaHMSI PAaCTEHHH a30TOM. A30T M €ro 3HA4€HHWE B JKU3HU PACTEHUH.
@dopmbl a30Ta U KX IPEBPALCHUE B TIOYBE.

Hcrounuku docdopa mis pacrenus. 3HaueHHe GochopcoaepKalux COCTUHCHHUA B KIICTKE.
Posb Mmakpoapruyeckux coequHeHui pocdopa B FHEPreTHYecKoM OOMEHE.

BrnusHue kanus Ha Qu3HUecKrue CBOWCTBA MPOTOIIa3Mbl, Ha (DEPMEHTHI YTIIEBOIOPOAHOTO
oOMeHa, cuHTe3 OenkoB M Jp. Ponb Kamus B MOJAEpKaHMM HWOHHOrO OajaHca B TKaHAX, B
MPOIIeCccax CaMOpPEryIISIUU.

PerynstopHas u CTpyKTypooOpa3oBaTelbHas POJb KalblHs. Y4YacTHE B 0Opa3oBaHUU
KJICTOYHOW CTCHKH, IMOIICPIKAHUN CTPYKTYPhl MEMOPAH U PETYJISIUS UX TPOHUIIAEMOCTH.

3HaueHne MarHus B METa0ONHM3Me pacTeHuid. MarHuii B coctaBe XJIOpo(uilia, CXOJICTBO
xJopoduiia ¥ TeMOrIo0nHA KaK CBUICTENILCTBO €IMHCTBA OPraHUYECKOTO MHpA.

Cepa ¥ €ro OCHOBHBIC COCAMHEHUS, UX POJIb B CTPYKTYPHON OpraHW3aIluu KICTKH, YIacTHE
B OKHCJIMTEIIPHO-BOCCTAHOBUTEIbHBIX PEAKITUIX.

MukposnemenTsl. [IpencTaBieHns o0 poJid MHUKPORJIEMEHTOB B MeTaboIM3Me pacTeHUH.
Oco0eHHOCTH MOCTYIIJIEHUSI MUKPORJIEMEHTOB B pacTeHus. CHHEPru3M M aHTaroHU3M 3JIEMEHTOB
NUTAHUS PACTEHUH.

PactutensHas TMarHOCTUKA U METOABI MICHTU(UKANN HEIOCTaTKa/M30BITKA YIIEMEHTOB

MATaHUSI.
4. Pezynamopul pocma pacmenuii. 3awuma pacmenuii (2 uaca)
[TonsiTne o perymsTopax pocta pacteHud. CTHMYJISATOPBI pocTa — (PUTOTOPMOHBI
(aykcuHBI, ru00epesIMHEI, IUTOKWHUHBI). Nuruburtopst pocta pacTeHHil: I.

pUpoIHbIe(abCcU30Basi KUCIOTa U HEKOTOpble (EeHOJIbHBIE BElecTBa (MKyMapoBas, KOpHYHasd,
CAJIMIMIIOBAsl KMCIIOTHI), 2. CHHTETHYECKHE (MOP(QAKTHUHBI, PETaplaHThl, 1e(OINaHThI, JECUKAHTHI,
repounupl). OUTOMOHUTOPUHI W OLIEHKa COCTOSHHUS pacTeHui. CoBpeMeHHbIE CIocOo0bI
MoHuTopuHra. [Ipaktuueckas pabora
«DUTOMOHUTOPHHT U OLIEHKA COCTOSHUS pacTeHUi. CoBpeMeHHbIe ClIOCOObBI MOHUTOPUHTAY.

5. Boonas, necuanas u nousennas Kyabmypbl, UX HPUMEHEHUE 6 GLIPAUUEAHUU

pacmenuit. Quzuonozusa pacmenuii (4 uaca)
Bopnnas, necuaHasg ¥ IOYBEHHast KyJBTYpbl, UX INPUMECHECHHE B BBIPALIMBAHUU DPACTCHUMU.

[TpoBenenue Boabl B KOpHE U cTebine pacteHuid. [IpakTrueckas pabota «KopHeBoe paBieHHE».

BonHblil pexxuM pacTeHH: CTPOEHHUE YCTHUIL: (PAKTOPBI, BIAUSIONIME HA UX PACKPBITUE U



3aKpbITHE. 3HAUYEHUE MEXaHU3MA PEryIsUU UCIIAaPEHUs] BJIaru paCTEHUEM.

@doToCcHMHTE3 — YHHMKAJIbHBIN Tporiecc pacTeHuil. TemHoBas u cBeroBas ¢a3bl (HOTOCHHTE3A.
3nauenue (HOTOCHHTE3A AJIS KUBBIX OPraHU3MOB.

®akTopkl pocTa pacTeHUN: BO3AYyX U aspainus. [logzeMHoe JbIXxaHue pacTeHU: COCTaB
MIOYBEHHOT'0 BO3/1yXa, Ta3000MeH. ['a3000MeH npu 6€CriOYBEHHOM BbIpAIIMUBAHUH.

6. KyabrypHble pacrenusi. CoBpeMeHHbIe acnieKThI cesiekiuu (10 yacoB)

Kaxk uenoBek cran ucnosnb3oBath pacteHus? CBsi3b pa3BUTHUS LUBWIM3AIMU YEJIOBEKA U
olloMallHUBaHus pacteHuid. [Jomectukamus. Jluckyccus «Jlomectukanus, BCe JM PACTEHUS H
KUBOTHBIE, KOTOPBIE JKUBYT PSAAOM C YEIOBEKOM MM OJOMAIIHUBAIOTCA? MOXKHO 1M CUMTaTh
TapakaHa OJIOMAIIHEHHBIM >KUBOTHBIM?»

HacnenctBeHHOCTs M M3MEHYMBOCTD — OCHOBHBIE CBOWCTBA JKHUBBIX OPIraHHU3MOB.
W3menunBocTs. Bunbl uamenunBocts. [Ipaktuueckast pabora « MonudukanmoHHas U3MEHUYUBOCTb
(JTUCTDBSI, UTOJIKU C OJHOTO JAEPEBa)».

I'en — MarepuanbHBII HOCUTENb HACIEICTBEHHOCTH M H3MEHUYMBOCTU. HykienHoBbIe
kucnoThl. Jlokanuzanus reHeTuueckoro Marepuania B kierke. /lenenue kierok. Pennmmkanus JITHK.
OcHoBHasgs jorma MoJieKynapHoM Ouomornu. Tpanckpunuus. Tpancoauus. Myranuu.
[IpakTueckas padota
«I"en — uHCTpYKLUS 11O cOOpKE KIeTKH (Ha OMcepe Uil KOHCTPYKTOPE)».

DddexT OyTHIIOYHOTO TOPJBIINIKA U TEHETHYeCKOe pa3HooOpasue. UTo Takoe reHOaHK?
3aueM COXpaHITh TEHETUYeCKHe pecypchl pacTeHuil? OCHOBHBIE CIOCOOBI COXPaHEHUS
FeHETHYECKHX PECYpCOB pacTeHul (ex situ u in situ).

3navenue padbot H.W. BaBuioBa. 3aKoH roMOJIOTHYECKUX PSIZIOB.

IenTpsl npoucxoxaeHuss KyapTypHbIX pactenuil H.M. BasumoBa u I1.M. JKykosckoro.
OcHoBHBIE MeTOABI cenekiuu. [ nopunuzanus. opmer oToOpAa.

OCHOBHbBIE HalpaBJICHWs] CENEKLUUHU: YIy4ylLIEHHE YpOKaWHOCTH, YCTOMUMBOCTH K
OMOTUYECKUM U a0MOTHYECKUM (haKTOpaMm.

EcTb 51 %u3Hb B ipobupke? buoTexHonorus KyabTypHBIX pacCTEHUH.

Kak uyenmoBek Moker MomuduuupoBath pacTeHus? ['eHerndyeckoe pegaKTHpOBAHUE.
CoBpeMeHHbIE TOAXO0IbI U TOCTUKEHHSI T€HETUUECKOT 0 PEAaKTUPOBAHUS PACTEHUH.

7.  PacruresabHasi npoaykius. (4 yaca)

Hanzemusble u mon3eMHble opranbl pacteHuil. [loGer m BUIOM3MEHEHHBINH MOOEr pacTeHUil.
CriocoOb! pa3MHOXKEHHSI PACTEHUH.

[TonsiTue o kauecTBe MPOAYKTOB MUTaHUA. [IpoGaeMbl KOHKYpEHIIMU OTE€UEeCTBEHHBIX
IIPOAYKTOB MMUTAHUS C UMIIOPTHBIMU. JIOTMCTHKA JOCTABKU U CPEICTBA COXPAHEHUS IPOAYKTOB
nutanus. [lpaktuueckas padora «lIpenensHo nonycrumbie KoHnenTpanuu (I11K) u Mmeronsr
KOHTPOJIs1 0€30MaCHOCTH PACTUTEIBHBIX MPOYKTOB MUTAHUS.

Mukpo3eieHs: 0JIE3HOCTh U TEXHOJIOTU.

Xumuyeckuid ananu3 npoaykiuu. OcHoBbI criekTpodoromerpun. [loTeHIIMOMETpHSI.
Xpomarorpadusi.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA

3aH$ITI/15I B paMKax IHporpaMmbl HaIpaBJICHbBI Ha 06CCH€‘I€HI/IG HJOCTUXKCHHUS IKOJbHUKAMHAU
CIICAYIOIUX JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPEAMCTHBIX 06pa3OBaTeHBHHX PE3YyJIbTATOB.
JIMYHOCTHBIE pe3yabTarhl:

B cghepe epasicoanckoeo socnumanus: TOTOBHOCTh K KOHCTPYKTUBHOW COBMECTHOU JEATEIHHOCTH
Ipr BBITTIOJIHCHHU N I/ICCJ'Ie}IOBaHI/Iﬁ u IIPOCKTOB, CTPCMIJICHHUC K B3aUMOITOHUMAHUIO u
B3aUMOTIOMOIIH. B cghepe nampuomuueckoco ocnumanus. OTHOIICHUE K OMOJIOTUU KaK K BaXKHOU
COCTAaBIISIOIICH



KyJIbTYypbl, TOPJOCTb 3a BKJAJ POCCUHCKMX M COBETCKUX YYCHBIX B pa3BUTUE MHPOBOU
OMOJIOrMYECKON HayKH.

B cghepe oyxoeno-Hpascmeenno2o ocnumanus; TOTOBHOCTh OILICHUBATh MOBEIEHHE M MOCTYIIKU C
MO3UIIMM HPABCTBEHHBIX HOPM W HOPM 3KOJOTMYECKOW KYJbTYpbl, MOHUMAaHHWE 3HAYUMOCTH
HPaBCTBCHHOI'O aCIlICKTa ACATCIbHOCTH YCIO0BCKA B MCIUIIMHE 1 OHOJIOrHH.

B cghepe scmemuueckoco eéocnumanusa: MOHUMaHuE poiu OWOJNOTMU B (POPMHPOBAHUU SCTETUUECKOM
KYJIbTYpPbI TUYHOCTH.

B cghepe ¢pusuueckoco eocnumanus, opmuposanus Kyaibmypsl 300p06bs U IMOYUOHAILHOZO
bnazononyuus: OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBBIO M YCTaHOBKa Ha 3JIOPOBBIN 00pa3s
JKU3HHM (3I0pPOBOE TMHUTAaHUE, COOJIIOJICHHE TMTMCHHYECKHX IPaBUI WM HOPM, cOajaHCHPOBAaHHBIN
POXKUM 3aHITHA W OTABIXA, peryispHas (u3uveckas aKTUBHOCTH); OCO3HAHUE TOCICICTBUU U
HEMPUSTUE BPEIHBIX MPUBBIUCK (YIOTpeOJIEHNE aKOTroJsl, HAPKOTUKOB, KYpeHHE) H UHBIX (opM
Bpena A (PU3MUECKOro M ICHXUYECKOrO 3/I0POBBSI; COONIIOJIEHHE TPAaBHII O0€30MMacCHOCTH, B TOM
YUCJIC HABBIKK OE€30MacHOTO TOBEICHHS B TPUPOAHON cpene; CHOPMHUPOBAHHOCTh HAaBBIKA
pedaekcuu, yrpaBieHHe COOCTBEHHBIM 3MOIIMOHATBHBIM COCTOSTHUEM.

B cghepe mpyoosoco 6ocnumanus: akTHBHOE ydacThe B PEIICHUH MPAKTHYECKUX 3a7a4 (B paMKax
CEeMbH, WIKOJBI, TOPOJa, Kpas) OMOJIOTMYECKOW M IKOJOTMYECKON HaINpaBIICHHOCTH, HMHTEPEC K
MIPAKTUYCCKOMY M3YYCHUIO TPO(]eCccHii, CBI3aHHBIX C OMOIOTHEH.

B cgepe sxonocuueckoco eocnumanus: OpUeHTAIUS Ha NMPUMEHEHHUE OMOJIOTMYECKUX 3HAHUU MPHU
pelICHUH 3a7a4 B 00JIACTH OKPYKAOIICH CPe/Ibl; OCO3HAHUE DKOJIOTMYECKUX MPOOIeM U IMyTel UX
pelIeHus; TOTOBHOCTh K YYaCTHIO B TPAKTUYECKON JIESITEIbHOCTH SKOJOIrMYECKON HAPaBIEHHOCTH.
B cgepe nonumanus yemnocmu Hayunoeo no3Hauus: OPUEHTAIMS HA COBPEMEHHYIO CHCTEMY
HAay4HBIX TPEJACTAaBICHUH 00 OCHOBHBIX OHMOJIOTHYECKMX 3aKOHOMEPHOCTSX, B3aUMOCBS3IX
YEJI0BEKA C MPUPOJHON M COLMAIBHOU Cpenou;

MOHMMAaHUE PO OMOJIOTMYECKON HAayKH B (POPMHUPOBAHWU HAYYHOT'O MHUPOBO33PEHUS; PA3BUTHE
Hay4yHOU JF0003HATENBHOCTH, UHTEpeca K OHOJOrMuecKoil HayKe, HaBBIKOB MCCIIEI0BATEIbCKON
JIEATEIbHOCTH.

B cipepe aoanmayuu x usmeHAOWUMC YCI0BUAM COYUATLHOU U NPUPOOHOU Cpedbl. aJieKBaTHAas
OLICHKAa M3MEHSIOUIMXCS YCJIOBUH; MpPUHATHE peHieHus (MHAMBUAYyajdbHOE, B Tpymnme) B
M3MEHSIOIIMXCS YCIOBUSX HAa OCHOBAHHMM aHaiM3a OUONOrudecko MHGOpMallUM; IITAHUPOBAHUE
NEHCTBHII B HOBOW CHUTYyallMd HA OCHOBAaHUH 3HAHUI OMOIOTHYECKIX 3aKOHOMEPHOCTEH.
MeranpeaMeTHbie pe3yJbTaThI:

B cgepe o6nadenus yHusepcanvbHoiMu  yueOHbIMU  NO3HABAMENbHBIMU

Oeticmeusimu:. ba3oBble JIOTHYECKUe 1SN CTBUS:

®  BBLIABIIT U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKN OMOIOrMYECKUX 0OBEKTOB (SIBJICHUN);

® YCTaHABIMBATh CYIIECTBEHHBIM MpHU3HAK Kilaccu(UKAUU OHOJIOTMYECKUX OOBEKTOB
(sIBIEHUH, IPOIIECCOB), OCHOBAHUS A1 0000IIEHUS U CPAaBHEHHS, KPUTEPUHU IIPOBOIUMOTO
aHam3a;

® C Vy4eTOM TPEIJIOKEHHONH OWOJOrMYEeCKON 3aJaud BBIIBISATH 3aKOHOMEPHOCTH W
IIPOTUBOpEUHs B pacCMAaTpUBAaEMbIX (pakTax U HAOMIOACHUSX; MpeAsaraTb KpUTEpUU JUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

® BBIBIATH AeUIUTHI MHPOPMAIUHU, JaHHBIX, HEOOXOMUMBIX JJIS PEIICHUS IMOCTaBICHHOU
3aJ1a4u;

® BLIBIATH MPUUUHHO-CIEICTBEHHBIE CBA3M IMpPH W3YYEHUHM OWOJOTMYECKHX SBJICHUU H
MPOIIECCOB; JelaTh BBIBOJABI C MCIOJb30BAaHUEM JEAYKTUBHBIX M HMHJIYKTHUBHBIX
YMO3aK/IIOUEHUH, YMO3aKIIOYEHUH IO aHajorud, (GOopMyIupoBaTh TUIOTE3Bl O
B3aMMOCBSI3X;

® CaMOCTOSITEIBHO BI)I6I/IpaTI) croco0 PCUICHUA yqe6H0171 OMOJI0rnYeCKOM 3aJa4uun
(CpaBHI/IBaTB HCCKOJIbKO BApHaHTOB PCHICHMU, BI)I6I/IpaTI) Hauboee MOAXOASIIUN C y‘IéTOM
CaMOCTOATCJIbHO BBIJICICHHBIX KpI/ITepI/IeB).



bazoBrle HccnenoBaTebCKUE JICH CTBUSL:

HCIOJIB30BATh BOIIPOCHI KaK I/ICCJIGZ[OBaTCHLCKI/Iﬁ WHCTPYMCHT IIO3HAHUA;

bopMyTHPOBATH BOMPOCH, PUKCUPYIOIINE pa3pbhiB MEXIY pealbHbIM U
JKENATENbHBIM COCTOSIHUEM CUTYalllud, 00BhEKTa, U CAMOCTOSTENIbHO YCTaHABIMBATh
HMCKOMOE U JIaHHOE;

(bopMHUPOBaThH THIIOTE3y 00 HICTUHHOCTU COOCTBEHHBIX CYKJIEHUH, apryMeHTUPOBATh
CBOIO ITO3ULIMIO, MHEHUE;

OPOBOIUTh TI0 CAMOCTOSITEIBHO COCTABJICHHOMY IUJIaHy HaOJIOJCHUE, HECIOKHBIN
OMOJIOTHYECKUIT ~ DKCIEPHUMEHT, HEOOJIbIIIOE  HWCCIEAOBaHWE IO  YCTAHOBJICHUIO
0COOCHHOCTEN OMoNornaeckoro o0beKTa (mpoiecca) H3ydeHus,

MPUYHHHO-CJICICTBEHHBIX CBSI3€H M 3aBUCMOCTEH OMOJIOTMYECKUX 00bEKTOB MEXKy COOOI;

OLCHHBATb Ha MNPUMCHHUMOCTb U JOCTOBCPHOCTDH I/IH(l)OpMaIII/IIO, MMOJIYYCHHYIO B XOI€
Ha6J'II'O)IeHI/Iﬂ M DKCIIEPHUMCHTA,

CaMOCTOSTENILHO (OpMYyJIMpOBaTh 0OOOIIEHUSI U BHIBOJBI 1O PE3yJIbTaTaM MPOBEACHHOTO

HAaOMIOACHHS, OKCIIEPUMEHTA, BJAJAE€Th HWHCTPYMEHTAMH OIIEHKH JOCTOBEPHOCTH
MOJIYYCHHBIX BBHIBOJIOB U 0000 ICHHIA;

MMPOrHO3UPOBATH BO3MOXKXHOC I[aJIBHeP'IHICC pa3BuTUC OMOJIOrHYECKUX nponeccoB M HUX
MNOCJICACTBUA B AHAJOIMYHBIX HMJIM CXOAHBIX CHTyallMdAX, a TaKXC BbIABUIATh
MMPECAIIOJIOKCHHUA 00 ux Pa3BUTUH B HOBBIX YCJIOBHAX U KOHTCKCTAX.

Pabora ¢ nadopmanuei:

IPUMEHATh pPa3JMYHbIE METOAbI, MHCTPYMEHTHI M 3ampochl IpU IIOUCKE MU OTOOpe
Ouosiornyecko MHQPOpPMAIMU WM JAHHBIX U3 HCTOYHUKOB C YYETOM MPEIJIOKEHHOU
y4eOHOM OMOJIOTUYECKOH 3a/1auu;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATH U WHTEPHPETUPOBATH OUOIOTHYECKYIO
MH(pOPMAIMIO Pa3IUYHBIX BUI0B U (OPM MPEICTABICHUS;

HaXOJUTh CXOJHBIC apryMEHThI (TOITBEPXKIAIONINE WIIM OMPOBEPraloliue OJHY HUTY XKe
UJICI0, BEPCHIO) B PA3TMYHBIX HH(OPMAIIMOHHBIX UCTOYHHKAX

CaMOCTOSITENIFHO BHIOWpATh ONTHMANBHYIO (QOpPMY TpEIACTaBieHUsS WHGOpPMAIUU U
WUTIOCTPUPOBATh ~ pElIaeMble  3aJayd  HECJIOXKHBIMH  CXE€MaMHu, JuarpaMmami,
WHONTpaUKON U UX KOMOMHAIUSMU,

OLICHMBATh HAJACKHOCTh OMOJOrMYECKOW WH(OPMAIUU IO KPUTEPHUSM, MPEITIOKESHHBIM
yuuTeneM uin chopMyIpoOBaHHBIM CaMOCTOSITENBHO;

3aIllOMUHATh ¥ CUCTEMaTHU3UPOBATh OMOJIOTMYECKYI0 HH(POPMAIIHIO.

B cipepe oeradenus ynusepcanvhuvimu yueOHbIMU KOMMYHUKAMUBHBIMU OeUCMEUIMU
OO0uicHue:

BOCIIPUHUMATh U (OPMYJIUPOBAThH CYXACHUSI, BEIpaXKaTh SMOLIUU B
IIPOIIECCE BBHIOJHEHUS MPAKTUYECKUX U Ja00paTOPHBIX padoT;

BbIpaxaThb ce0s1 (CBOIO TOUKY 3pEHUS) B YCTHBIX U [IMCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOasbHbIE CpeACTBa OOIIEHHS, [OHUMAaThb 3HAYEHHME COLMAJIbHBIX
3HAaKOB, 3HaThb M PAacCHO3HaBaTb MPEANOCHUIKM KOHQUIMKTHBIX CHUTyallud M CMSIr4aTh
KOH(JIMKTBI, BECTU [IEPETOBOPHI;

MIOHUMAaTh HAMEPEHUS JIPYTUX, IPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B
KOppeKTHO! (popme popMyarpoBaTh CBOU BO3PAKEHUS;

B XOJ€¢ Jaualiora W/WIW JHUCKYCCHH 3aJlaBaTh BOIPOCHl IO CYIIECTBY OOCYXITaeMoOit
6I/IOJ'IOFI/I‘IGCKOI71 TEMBI U BBICKA3bIBaThb HACH, HAIICJIICHHBIC Ha pemeHI/Ie 6PIOJ'IO]"I/I'—I€CKOI71
3a/1aud ¥ MOJJIEp’KaHue O1aroKenaTebHOCTH OO IIEeHUS;

COIIOCTAaBJIATL CBOM  CYXJIACHUA C CYXKACHUAMU  APYIrUX YYaCTHHKOB  JUaliora,
O6Hapy}KI/IBaTI) pas3iiniursa U CXO0ACTBO HOSHHHﬁ;

NyONUYHO  TMPEACTaBIATh  PE3YJbTaThl  BBINOJHEHHOTO  OWOJIOTUYECKOrO  OMBITa
(3KCTIEpUMEHTa, UCCIIE0BAaHUA, IPOEKTA);



CaMOCTOSITENIbHO BbIOMpaTh (OpMaAT BBICTYIUIEHHMSI C YYE€TOM 3ajay MpPe3eHTAlUu MU
0COOEHHOCTEN ayIUTOPUU U B COOTBETCTBUM C HUM COCTABJIATH YCTHbIE U IMUCbMEHHBIE
TEKCThI C UCIIOJb30BAHUEM UJUTIOCTPATUBHBIX MATEPHAJIOB.

CoBMecTHas IeITETbHOCTD (COTPYIHUYECTBO):

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaTbHOU PabOTHI
MPY pelieHH KOHKPETHOW OMOJIOrMYECKON Mpo0IIeMbl, 000CHOBBIBATE HEOOXOMMOCTh
HNPUMEHEHHS IPYIIIOBBIX ()OPM B3aMMOJCHCTBHUS ITPH PEIICHUH IOCTABICHHON YueOHOI 3a/1a4H;

NpUHHUMATh LEJIb COBMECTHOI ACATCIBHOCTH, KOJUICKTUBHO CTPOHUTH I[@ﬁCTBI/IfI mo e¢
JOCTHKEHHIO: paclpeneiaTh POJd, J0TrOBapuUBaThCsa, OOCYXkJIaTh MPOLECC U pe3yibTar
COBMECTHOM paboThI;

YMCTb O606I.[IaTb MHCHHUSA HCCKOJIBKHUX JIIOIIGP'I, NposABIISITH TOTOBHOCTL PYKOBOAUTD,
BBIIIOJIHATD ITOPYUCHUS, TOAYHUHATDHCA,

IUIAaHUPOBATh OPraHM3aIMI0 COBMECTHOW pabOThl, ONpENEsTh CBOIO pPOjib (C y4eTOM
NPEANOYTEHU M BO3MOXKHOCTEH BCEX YYaCTHHKOB B3aUMOJEHCTBUS), paclpenessiTh
3a7jaud  MEXKJIy UJICHaMH KOMAaHJbI, y4acTBOBaTh B TPYNNOBBIX (GopMax paboTsl
(oOcyxkneHus, 0OMEH MHEHUSIMH, MO3TOBBI€ IITYPMBbI U HHBIE);

BBITIOJIHATH CBOIO YacCTb pa6OTBI, AOCTUIaThb KA4YCCTBCHHOI'O pPE3yJjibTaTa IO CBOCMY
HaIlpaBJICHHUIO U KOOPAWMHHUPOBATL CBOU I[CﬁCTBPIH C APYIriMH 4JICHAMH KOMaHbI;

OIICHMBATh KAYECTBO CBOETO BKJAJa B OOMIMI MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
chOopMyIMPOBAHHBIM yYaCTHUKAMU B3aUMOJICHCTBHS; CPABHUBATh PE3YIbTAThI C HCXOHOM
3ajadyeld ¥ BKJIAJ KaKJO0ro 4jeHa KOMaH/bl B JOCTH)KEHHE PE3YJbTaTOB, Pa3AeisaTh chepy
OTBETCTBEHHOCTH U MPOSBISITH TOTOBHOCTb K MPEIOCTABICHUIO OTUETA MTEpe]] TPYIIIOii;

OBJIAJIETh  CHCTEMOM  YHMBEpPCAJIbHBIX KOMMYHUKATUBHBIX  JEHCTBUHM, KOTOpas
obecrnieunBaeT COPMUPOBAHHOCTh COLMATIbHBIX HABBIKOB U SMOLMOHAJIBLHOTO UHTEIJIEKTa
LIKOJIbHUKOB.

B cipepe osnadenus ynueepcanvuvimu yueOHbIMU pe2yIsmUHbIMU OeticmEUIMU:

Camoopraau3anus:

BBISIBJIATH MPOOJIEMBI JJISi PEIICHUS B KU3HCHHBIX M YYCOHBIX CHUTYAIUsAX, HCIOJB3YS
OMOIOrMYCCKUE 3HAHUS,

OPUEHTUPOBATbCS B PA3IMYHBIX MOAXOJaX MPUHATHS peUleHud (MHIMBUIYaJIbHOE,
MPUHATUE PELICHUS B TPyIIE, IPUHATHE PEIIeHUH TPYIIoN);

CaMOCTOSITENIbHO COCTaBIIATh AJTOPUTM pEHICHUS 3a1a4yd (MM €ro 4acTb), BBIOMPATh
croco0 pemeHuss yueOHOH OMOJIOrMYEcKOH 3aJaud C y4ye€TOM HMMEIOLIMXCS pEecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTHPOBATH MPE/IJIaraéMble BAPHAHTHI PEIICHH;

COCTaBJATh IJIaH JEHUCTBUHM (IJJaH pealu3allid HaMEUYEHHOIo aJlfOpUTMa peIleHus),
KOPPEKTUPOBATh NPENJIOKEHHBIH aIrOPUTM C YYETOM IOJYyYEHHS] HOBBIX OMOJIOIMUECKUX
3HaHUN 00 U3yyaeMoM OMOJIOTHYECKOM OOBEKTE;

JieNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTDPOJIb (peduiekcus):

BJIaACTH criocobamu CaAMOKOHTpPOJIA, CAMOMOTHBAlINH U peq)J'ICKCI/II/I;
JaBaTh aICKBATHYIO OLICHKY CUTyallUH U MpeajiaraTh jiaH ec U3MCHCHUS,

YUUTHIBATh KOHTEKCT U IMPEIBUICTh TPYJHOCTH, KOTOPbIE MOTYT BO3SHHKHYTH IpH
peleHnn yuyeOHoM OMOoI0ruYecKoi 3a1a4uu, aAanTHPOBATh pellieHHe K MEHSIOIIUMCS
00CTOSITENIHLCTBAM;

OOBSICHATH  NPUYMHBI  JOCTHXKEHHS  (HE  JIOCTHDKEHHS)  pe3yJIbTaToB
NeATeNbHOCTH, J1aBaTh OILIGHKY INPHOOPETCHHOMY OIBITY, yYMETh HaxOIUTh
MO3UTUBHOE B ITPOU3OMIEIIICH CUTYAINH;

BHOCUTHb KOPPCKTUBBI B ACATCIIBHOCTH Ha OCHOBC HOBBIX O6CTO${TCJ'II)CTB,
HU3MCHHUBIINXCS CHTyaHHfI, YCTaHOBJICHHBIX OI_HI/I6OK, BO3HUKIIINX pr,[{HOCTCﬁ;

OLICHUBATb COOTBCTCTBUC PE3YyJIbTaTa CJIN U YCIOBUIM.

3MOHI/IOH3J’ILHBH7I MHTCJIJICKT:

pa3jn4aTh, Ha3bIBATh U YIIPABJIATH COOCTBEHHBIMH SMOIMAMHU U



SMOLMSIMH JIPYTHUX;
®  BBIABIIATH U AHAJIU3UPOBATH IPUUMHBI SMOLIU;
® CraBUTH ce0s HA MECTO JAPYTOro 4enoBeKa, IOHUMAaTh MOTHBBI 1 HAMEPEHUS IPYyToro;
® peryiaMpoBaTh COCOO BBIPAXKEHUSI IMOLUI.

[Ipunstue ceds u APyrux;

OCO3HAHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €0 MHEHUIO;
IpU3HABaTh CBOC MTPABO Ha OMMOKY U TaKOe e MpaBo JIpyroro;
OTKPBITOCTb CE0E U JPYTUM;

0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CHUCTEMOM YHHMBEPCAJIBHBIX YUEOHBIX PErYISATUBHBIX JEHCTBHMHA, KOTOpas
obecrieurBaeT (OPMHPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSSI MO3UIUSA
JUYHOCTU), U >KM3HEHHBIX HABBIKOB JIMYHOCTU (yIpaBiieHHs cOO0O0M, caMOIMCLUIUINHBI,
YCTOHYHMBOTO TOBE/ICHNUS).

IIpeameTHbIe pe3yJIbTAThI IPOTPAMMBI:

B no3naBarenbHOM (MHTEIUIEKTYaIbHON) cepe:

— npuoOpeTeHHe ONbITa UCIOJIb30BAHNUS METOJOB OMOIOTNYECKON HAyKH C L[€JIbI0 U3yUYeHHUs
OMOJOTMYECKUX OOBEKTOB, SIBJIEHUH M TPOIECCOB: HAOIIOJCHHE, OINWCAaHWE, MPOBEICHUE
HECJIOKHBIX OMOJIOTHYECKUX OIBITOB U SKCIIEPUMEHTOB, B TOM 4YHCIE C HCIOJIb30BAHUEM
AHAJIOTOBBIX U LU (PPOBBIX OMOIOrMUECKUX TPUOOPOB U HHCTPYMEHTOB;

— QopMHupoBaHUE YMEHUS MHTEIPUPOBATH OMOJIOTHYCCKUE 3HAHUS CO 3HAHUSIMHU U3 JIPYTHUX
y4eOHBIX TIpeAMETOB ((PU3UKH, XUMUH, Teorpaduu, HCTOPUHU, OOIIIECTBO3HAHUS H T. 1.);

— dbopMHUpoBaHUE YMEHHI pelIaTh yueOHbIe 3aja4 OUOIOTUYECKOr0 COAEPKAHUS, BBISBIISITH
MIPUYMHHO-CJICACTBEHHBIE CBSI3U, IPOBOJIUTh KAUECTBEHHBIE U KOJIMYECTBEHHBIE PAacU€Thl, 1€1aTh
BBIBOJIbl HA OCHOBAHMH IOJIyYE€HHBIX PE3yJIbTaTOB;

— @QopMupoBaHHe yMEHHUS IUIAHUPOBATh y4eOHOE HCCIeOBaHUE UJIM MPOEKTHYIO paboTy ¢
Y4€TOM TIOCTaBJIECHHOM 1enu: (OpMYJIUpOBaTh MPOOJEMy, THUIIOTE3y U CTaBUTh 3aJa4yu
WCCIICZIOBAHUS, BBIOMPATh aJCKBATHO TIOCTABICHHOW II€JIM METOMBI, JelaTh BBIBOABI TI0
pe3yibTaTaM UCCIIEOBAHUS WU MTPOEKTHOMN JEATEIHLHOCTH;

— BIJAJiIcHHE HaBbIKaMH paboThl ¢ uHPOpMalUell ecTeCTBEHHO-HAYYHOI'O COJepXaHus,
Ipe/iCcTaBiIeHHOW B pa3HoW ¢(opme (B BHAE TEKCTa, TaOJMYHBIX JAQHHBIX, CXeM, TpaHUKOB,
qyarpaMM, Mojened, H300pakeHHil), KPUTHYECKOro aHaiuu3a HH(OpMamuu U OLEHKH ee
JOCTOBEPHOCTH;

— 3HAaHUC OCHOBHBIX IIOAXOIOB 6I/IOT6XHOJ'IOFI/II/I, HUCIOJIL30BAHUS €€ JOCTI)KECHUM B
COBpeMeHHOﬁ JKHM3HM 4YCJIOBCKA, OCOOCHHOCTH HCIIOJIb30BAHMS JKHUBEIX OpraHu3smMoB  JJId
MMPOH3BOACTBCHHLIX HYK] YCIIOBCKA,

— 3HAHUC OCHOBHBIX IOAXOJI0OB CEJICKIMM M OHOTEXHOJOTHH KYJIbTYPHBIX PaCTCHUH,
XapaKTepu30BaTh T'CHETUYCCKH MOAM(PHUIIMPOBAHHBIC pPACTEHUS, OICPUPOBATH IOHSATHIMH,
TUOpUIU3AIINS, OT/IAJICHHAS THOPUIN3AIIUs, HCKYCCTBEHHBIN 0TOOD;

— dbopMUpOBaHHWE YMEHHUS HCIOJIB30BATh TMOHATUWHBIN anmapaT W CHUMBOJIMYECKHH S3BIK
FEHETUKH, TPAMOTHOE IPUMEHEHUE HAYYHBIX TEPMUHOB, IIOHSATUN, TEOPHUH, 3aKOHOB JUIS
OO0BSICHEHHSI HaOMI0/IaeMbIX OMOJOTMYECKHX OOBEKTOB, SBICHUH W IPOILIECCOB, MO3BOJISIONIMX
3aJI0KHUTh PYHIAMEHT HaAYYHOT O MHPOBO33PEHHS.



TEMATUYECKOE IINTAHUPOBAHUE

Tembl

OcHoOBHoOeE coep:kaHue

JleATeIbHOCTh
IKOJbHUKOB

Tema 1. BBenenue B
pacTeHHeBoACTBO (2 4)

UTo Takoe pacTEeHUEBOICTBO:
OCHOBHBIE (DAKTOPBI BBIpALIMBAHUS
pacTeHUi.

Hcropus pa3BUTHS arpOXUMHYECKHX
3HaHuii (pabotsl M.B. JlomoHOCOBA,
10.JIubuxa, byccenro, B.B.
HoxkyuaeBa, K.A. Tumupszesa,
ILA. KocTteruena, JI.H.
[IpssHUTIIHEKOBA U Ap.).

Tema 2.
ArpoTexHU4eCKHH
ykcnepuMenT (6 1)

[TpaBuia mocTaHOBKH
arposkcriepumeHToB. [locTaHOBKA
HKCIEPUMEHTOB C pacTeHusMu. Boioop
TEMBbI, COCTaBJIEHUE TUIIOTE3bI, LIETH U
3a/1a4 HKCIEPUMEHTA 110
BBIPAILMBAHUIO PACTEHU B
KOHTponupyemoit cpene. Konrpoiu,
MMOBTOPHOCTH, MPOBEICHUE
skcnepumenTa. [InanupoBanue
skcriepuMeHTa. OneHka pe3yJbTaToB
skcriepuMenTa. OCBOEHHE TEXHOJIOTUU
KpPYTJIOTOAMYHOIO BhIPAIIUBAHUS
CaJIaTOB U MUKPO3€EJICHU B
KOHTPOJIMPYEMBIX UCKYCCTBEHHBIX
YCIIOBUSX.

HccnenoBarensckas padbora
«DaxTopsl, BAUAIOLIIME HA
popacTaHue ceMsiH (pocT
npopocTKOB)». [IpakTuueckas
paborta «CO0p yCTaHOBKU AJIS
BBIPAIIUBAHUS PACTCHU B
KOHTPOJIUPYEMBIX

YCIOBHSIX).




Tema 3. PoJb
XHUMHUYECKHUX
JIEMEHTOB B

NUATAHUY PACTEeHUN
(20 v)

Bopa. PactBop. BeITsikka. AHMOHBI,
KAaTHOHBI, 3JIEKTPOIIPOBOIHOCTH U pH
pactBopa. Ponb xumuueckux
3JIEMEHTOB B MUTAHUH PACTEHUMH.
[Tonmy4uenue nuTaTeIbHBIX BEIIECTB
PACTCHUSMH.

Y ao0peHusi: opranuyecKue,
MUHEpaIbHbIE, MUKPOOUOIOTHYECKHE.
Tunsl nuTanus pacreHuil. Bozaymnoe
1 MUHEpaJIbHOE (KOPHEBOE) MUTAHKE
pacTeHuil. TpaHCIOPT MUTATENBHBIX
BENIECTB PACTEHUN: BOCXOISAIINT U
HUCXOISINH TOK. BaxkHenmue
KaJuiHble, GOChOPHBIE U a30THBIC
ynoopeHus, ux cBoiicta. [Ipoctsie u
CIIOKHBIE yn00penus. Poct u
pa3BUTHE PACTEHUI: TAIlbI
OHTOTreHe3a, (PaKTOPHI, BIUSIOUINE HA
pOCT pacTEHUI: CBET, I'yCTOTa
MOCaI0K, MUTaHUE, CyOCTpaT.
OCOOEHHOCTH MUTAaHUS PACTEHUN
a30TOM. A30T M €ro 3HaU€HUE B )KU3HU
pacteHuii. DopMbl a30Ta U UX
mpeBpalieHue B mouse. Mictounuku

[IpakTrueckas padora

«CxeMbl MUTATEbHbIX
pacTBOpOB. Pacuer 1103
ynoOpeHuil s NUTaTeNbHBIX
pacTBOPOBY. [Ipaktuueckas
pabora «IIpaBmia cMmemMBaHUs
yA0OpEeHU»

[Ipaktuyeckas pabora

«ITuTaHne pacTeHnii: TEXHOJIOT U
MPUTOTOBJICHUSI MU TATENbHBIX
PacTBOPOB JIJISt pa3HBIX

KYJIBTYp.

[IpakTueckas pabora
«PactuTenbHast TMarHOCTUKAY.




docdopa a1t pacrenus. 3HaYCHUE
dbochopcoaepKanx COSTUHCHUH B
KiieTke. Ponb Mmakpospruyeckux
coenquHenuit pocdopa B
DHEPreTUYecKoM oomMeHe. Bimsuaue
KaJIis Ha (PU3MYECKue CBOMCTBA
[POTOIJIa3Mbl, HAa (DEPMEHTHI
YTJIEBOAOPOIHOTO OOMEHA, CHHTE3
OenkoB U Ap. Poib kamus B
moi/IepykaHMM HOHHOT'O OaJlaHca B
TKaHSX, B IPOLIECCaX CaMOPEr yJISLUH.
Perynstopras u
CTPYKTYpOoOoOpa3oBaTeIbHas POJIh
KaJbLKs. Y4yacTue B 00pa30BaHUM
KJIETOUHOUN CTEHKH, MOAeP>KaHIUU
CTPYKTYpPBI MEMOpaH U PEryJIsaius ux
[IPOHULIAEMOCTU. 3HAYEHHE MarHus B
MeTaboM3Me pacTeHuid. Maruuii B
cocTaBe XJopoduiria, CX0JICTBO
xJ0poduiia u reMorio0nHa Kak
CBUJIETEHCTBO €IUHCTBA
opranuuyeckoro mupa. Cepa u ero
OCHOBHbIE COEIMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHU3aliu KJIETKHU,
y4acTue B OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKITHSIX
MUKpPO3JIEMEHTBI.

[IpencraBnenus o ponu
MUKPOAJIEMEHTOB B META00IM3Me
pactenuii. OCOOCHHOCTH MOCTYTIIICHHS
MUKPOAJIEMEHTOB B PACTECHUS.
CuHEpru3M U aHTarOHU3M IJIEMEHTOB
[MUTAHWS pacTeHUU. PacturenpHas
TMAarHOCTUKA ¥ METOJIbI UJICHTU(DUKAITNN
HEJ0CTaTKa/N30bITKA AJIEMEHTOB
MUTAHUS.

Tema 4. Peryasitopsbl
pocrapacTeHui.
3ammurapacrtenuii (4 1)

[TonsiTHE O perymnsiTopax pocra
pacteHuii. CTUMYJISITOPBI pOCTa —
(UTOrOpMOHBI (ayKCHHBI,
ru00epeIUIMHbI, IMTOKUHUHBI).
HNHrubutopsl pocTa pacTCHHIA:
1. npuponusie (abcru3oBas KMCI0Ta
1 HEKOTOpbIe ()eHOJIbHBIC BEIESCTBA
(uKymapoBas, KOpu4Hasi,
CaJIMITUIIOBAS KUCIIOTHI).
2. cunrternueckue (MOp(HaKTUHBL,
peTapaaHThl, 1e()OTHAHTHI,
JIECUKAHTHI, TepOUTIHIBI).
DOUTOMOHUTOPUHTH OILIEHKA
coctosinus pacteHuii. CoBpeMeHHbIe
CrocoObl MOHUTOPHUHTA. 3allTa
pacTeHHM OT BPEAUTENEN: OCHOBBI
oroMeroza.

[TpakTuyeckas pabota
«DUTOMOHUTOPUHT U OLIEHKA
COCTOSIHHSI paCTEHHIA.




Tema 5. Bognas,
necyaHasi u
nmoYBeHHAas!
KYJbTYPbI, HX
npruMeHeHUe B
BbIpalliBAHUH
pacTeHui.
duszunosaorus
pacrenwuii (8 u)

Bopnnas, necuanas v nouBeHHast
KYJIBTYDbI, UX IPUMEHEHHE B
BbIpalIMBaHuM pacreHuil. [IpoBenenue
BOJIbI B KOpHE U cTe0JIe pacTeHUH.
BoaHslii pesxuM pacTeHUN: CTpOEHNE
YCTBHUIL: (PAaKTOPBI, BIUSIOMINE HA UX
PacKpbITHE U 3aKpbITHE. 3HAYEHHE
MEXaHHU3Ma PEeryJsALUU UCIapeHus
BJIaru pactreHueM. orocuHTes —
YHUKaJIbHBIN IPOLECC PACTEHUN.
TemHoBas u cBeToBast (pa3bl
¢dorocuHTe3a. 3HaUeHHE POTOCUHTE3A
JUIs 5KUBBIX OPTaHU3MOB.

@akTopsl POCTa pAaCTEHUN: BO3AYX U
aspanus. [TogzemHoe

JIpIXaHuE paCTCHHI: COCTaB
MOYBEHHOI'0 BO3/lyXa, F'a3000MeH.
I"a3000MeH mipu

0eCrOYBEHHOM BBIPALIMBAHUY.

[IpakTueckas pabora
«KopHaeBoe naBieHue».

Tema 6.

KyabTypHble pacTenns.
CoBpemMeHHbIE
acMeKThbI ceTIeKINI

(20 4)

Kak uenoBex craj uermob30BaTh
pacterusi? CBsi3b pa3BUTHA IIUBHIIN3ALNN
YeJIOBeKa U OJIOMAIIHUBAHUSI PACTCHUIA.
Jomectukanus. HaciaeacTBeHHOCTD U
M3MEHYNBOCTH — OCHOBHBIE CBOMCTBA
’KHUBBIX OpPraHu3MoB. I3MeHurBOCTh. Bujibl
W3MEHUYUBOCTb. ['€H —MaTepuanbHblil
HOCHTEJIb HACJICICTBEHHOCTH U
M3MEHYNBOCTH. HyKIIeMHOBBIE KHCIIOTHI.
Jlokanu3anms reHeTUYECKOro MaTepraa B
KieTke. Jlemenue kieTok. Penukaims
JHK. OcHoBHast 1orMa MOJEKYJISIPHOM
ouonoruu. Tpanckpurmwst. Tpancasmst.
Myranun. Db dext OyTBUIOUHOTO
TOPJIBIIIKA U TEHETUYECKOE
pa3zHooOpa3ue. Uto Takoe reHOaHk?
3ayeM COXpaHsITh T€HETUYECKHUE
pecypcol pacteHuid? OCHOBHBIE
Croco0bl COXpaHEHHsI T€HETUYECKHX
pecypcoB pacrenuii (eX Situ u insitu).
3nauenue padot H.M. BaBunosa. 3akoH
FOMOJIOTHYECKUX psAOB. LIeHTpsI
IIPOUCXOXKIECHUS KYJIbTYPHBIX
pactenuit H.U. BaBunosa u I1.M.
XKykoBckoro. OCHOBHbIE METO/IbI
cenexkuuu. ['mopuuszanms. ®opmel
oro6opa. OCHOBHbBIE HaIlPaBJICHUS
CEJICKIMHU: YIYYIIEHUE YPOKANHOCTH,
YCTOMYHUBOCTH K OMOTHYECKUM U
abuornyeckuM daktopam. Ects m
XKHU3HB B Mpobupke? buorexHonorus
KyJIbTYpHBIX pacTeHunil. Kak uenosek
MOXKET MOAU (PUIIMPOBATH PACTEHUS?
I'eneTnyeckoe peakTHpOBAHUE.
CoBpeMeHHbIE MTOAXO0/IbI U JOCTHIKEHUS
TEHETUYECKOr 0 PEAAKTUPOBAHUS
pacTeHHU.

Juckyccus «Jlomectukanus,
BCE JI PACTEHUS 1 ’KUBOTHBIE,
KOTOPBIE JKUBYT PSIOM C
YeITIOBEKOM UM
oJloMaIHUBarOTCA? MOXKHO 11
CUMTATh TapaKaHa
OJIOMAaITHECHHBIM )KHBOTHBIM?).
[TpakTryeckas padora
«MonudukannoHHas
W3MEHYHUBOCTD (JIUCThSI, HTOJIKU
C OJTHOT'O JIEpEBa)».
[TpakTueckas pabora

«["eH — MHCTPYKIHS IO COOpKe
KJIETKH (Ha Oucepe uiu
KOHCTPYKTOpPE)».




Tema 7. Hanzemusie u noa3zeMHble OpraHsl [IpakTueckas pabora
PacrurenbHas pactenuil. IToGer u «IIpenensHO
npoxykuusi (8 1) BUJIOM3MEHEHHBII T0Oer pacTeHuil. JIOITYCTHMBIE
CriocoObI pa3MHOXKEHUS pacTEHUI. koHneHTpanuu (ITJIK) u
IlonATne 0 KauecTBE MPONLYKTOB METO/IbI KOHTPOJIS

JIOCTaBKH U CPEICTBA COXPaHEHUS
IIPONYKTOB NUTaHUs. MUKPO3€EIeHb:
MIOJIE3HOCTh ¥ TEXHOJIOTUS.
XUMHYECKNH aHATIN3 TPOTYKIUU.
OcHOBBI CIEKTPO(GOTOMETPHUH.
[Torennmomerpus. Xpomarorpadus.

IMUTaHUA. HpO6J‘IeMBI KOHKYpPCHIIUU 0€e30IMacHOCTH
OTCYCCTBCHHBLIX IPOAYKTOB ITUTAHUSA PACTUTCIBbHBIX
C UMIIOPTHBIMU. Jloructuka IMPOAYKTOB MUTAHUS).

KAJTEHIAPHO - TEMATHUYECKOE IINTAHUPOBAHUE

Jdara npoBenenus
Ha3zpanue Tembl Kou1-Bo
Inann- dakrn-
4acoB
pyemasi Yyeckast
Tema 1. BBenenue B pacTeHHeBOACTBO 1
Uro Takoe pacTEHHEBOACTBO: OCHOBHBIE ()aKTOPHI BHIPAIIUBAHUS 1
pacTeHui.
Tema 2. ArpoTexHUYeCKHii IKCIIEPUMEHT 3
[IpaBuina nocraHoBKM arposkcnepuMeHToB. [loctanoBka 1
9KCIEPUMEHTOB C PACTEHUSMHU.
Wccnenosarenbckas pabora «DakTopsl, BIUSIOLIIE HA 1
npopacTaHue ceMsiH (POCT IPOPOCTKOB)».
OcBoO€HUE TEXHOJIOTUHU KPYTJIOrOAMYHOr O BhIpALLIUBAHUS 1
CaJIaTOB U MUKPO3€JIEHU B KOHTPOJIUPYEMBIX UCKYCCTBEHHBIX
ycnosusix. [IpaBuna mocranosku. [Ipaktnueckas padora «Coop
YCTAHOBKH J1JIs1 BHIPAILLMBAHUS PACTEHUIN B KOHTPOJIUPYEMBIX
YCIOBUSIX).

Tema 3. Posib XMMHYECKHUX 3JIEMEHTOB B MUTaHUU pacteHuii (10)

Bona. PaCTBOp. BriTskka. AHI/IOHBI, KaTUOHBI, 3JICKTPOIIPOBOAHOCTDH

u pH pactBopa. [IpakTrueckas padora «CxeMbl MUTATEIBHBIX
pacTBOpOB. PacueT 103 ynoOpenuii 1715l MUTaTEIbHBIX PACTBOPOBY.

1

Ynobpenusi: opraHuYecKue, MUHEpaIbHbIE,
MukpoOuonornueckue. [Ipakrnueckas padbora
«[IpaBuiia cMeIIMBaHUS YA0OOPCHHI»

Tunel nutanus pacteHuit. Bo3nyHoe n MuHepaabHOE (KOPHEBOE)

nuTanue pacteHui. [Ipaktnyeckas padora
«IIutanue paCTeHHfIZ TEXHOJIOT U IPHUT'OTOBJICHU A
MMUTATEIBLHBIX PACTBOPOB JJIA Pa3HBIX KYJIBTYP).

TpaHCOPT NUTATENBHBIX BEMIECTB PACTEHUIN: BOCXOIAIINN U
HUCXOS NN TOK.

Baxwueiimme kanuitaele, pochopHbIe M a30THBIE YA00PEHUS, UX
cBolicTBa. [IpocThie U croXkHbIE Y100 pEHNUS.




10

A30T U ero 3HaueHUe B )KU3HU pacTeHui. PopMbl a30Ta U UX
[IpEeBpallleHNE B IOYBE.

11

Hcrounuku hocdopa st pacTeHus. 3HaUCHUE
(dhochopcoaepKalmx COSIUHEHUN B KIETKE.

12

3HaueHue Maruus B MeTaboJIn3Me pacTeHUH.
Marnuii B coctaBe xjopoduiuia, CXOACTBO XJI0poduiuia u
reMoryio0nHa Kak CBUETENbCTBO SAMHCTBA OPraHUYECKOT0 MUPA.

13

[IpencraBieHus o poJid MUKPO3JIEMEHTOB B MeTaboIM3Me
pacteHnii. OCOOEHHOCTHU MOCTYIIIICHNSI MUKPOIJIEMEHTOB B
pacTeHusl.

14

PactutenbHas 1narHocTUKa U METO/Ibl UeHTU(DUKAUN
HEIOCTaTKa/M30BITKA 2IeMEeHTOB uTaHus. [lpakTudaeckas padbora
«PactuTenbHast TUarHOCTUKAY.

Tema 4. Perynsitopbl pocTa pacteHuii. 3aumra pacrenuii (2)

15

[TousiTHe 0 perynsTopax pocta pacteHuil. CTUMYJISTOPBI pocTa —
(bUTOrOpMOHBI (ayKCHUHBI, THOOEPEUIMHBI, IATOKMHUHBI).

1

16

OUTOMOHUTOPUHTH OIlEHKa COCTOSIHUS pacTeHuil. CoBpeMeHHbIe
crocoOsl MoHUTOpHHTA. [IpakTHueckas padota « DUTOMOHUTOPUHT
U OIIEHKa COCTOSIHUS pacTeHUid. COBpEMEHHBIE CIIOCOOBI

MOHUTOPHHTA.

Tema 5. BO)IHaﬂ, nmecyaHasi 1 NoYB€HHasl KYJbTYPbI, UX IPUMCHCHHUE B BbIPpalllUBAaHUH

pacTenuii. ®u3uosiorus pacrenmii. (4)

17

Bognasi, necyanas 1 moYBeHHas KyJbTYpPbl, UX IPUMEHEHUE B
BBIpAIIMBAHUU PACTEHUM.

18

[IpoBenenue BobI B KOpHE U cTe01e pacTenuid. [IpakTndeckas
pabota «KopueBoe nasienue».llpaktnyeckas pabora

19

BoaHblil pexuM pacTeHHil: cTpoeHue yCcThUIl: (aKTOPBI,
BIIUSIFOIIM € HA UX PACKPBITHE U 3aKPbITHE. 3HAUEHNE MEXaHU3Ma
pEerysasuuy UCIapeHUs BJIaru PaCTEHUEM.

20

DOTOCHUHTE3 — YHUKAJIBHBIN TTPOIIECC pacTeHn. TeMHOoBas 1
cBetoBas (a3wl poTocuHTE3a. 3HaUEHHE (OTOCHHTE3A JJIsI
SKHBBIX OPTaHU3MOB.

Tema 6. KyabTypHbie pactrenusi. CoBpeMeHHbIe acneKThI cejieknuu (10)

21

CBs13b pa3BUTHUS LIMBUIM3ALUU YEJIOBEKA U OJIOMAlTHUBAHMS
pactenuil. Jlomectukanusd. Jluckyccus

«JloMecTrkalus, BCe M paCTEHUS U )KUBOTHBIE, KOTOPBIE )KUBYT
PSAIOM C YETOBEKOM UM OJIOMAIITHUBAOTCS?

MO>KHO JI1 CYATATh TapaKaHa O OMallH HHbIM

YKUBOTHBIM?»

1

22

HacneacrBeHHOCTh ¥ N3MEHYHUBOCTE — OCHOBHBIC

CBOMCTBA KHUBBIX OpraHu3MoB. 3MeHunBOCTh. Buibl
M3MEHUMBOCTb. [IpakTudeckas padora «MonudukamoHHas
U3MEHUYUBOCTh (JIUCThSI, UTOJIKU C OJTHOTO JEPEBa)».

23

['en —MaTepuaibHBII HOCUTENb HACIEACTBEHHOCTH 1
n3MeHInBoCTH. [IpakTueckas padora «I'eH — HHCTPYKITUS 110
cOopKe KIIeTKH (Ha Oucepe i KOHCTPYKTOPE)».

24

Pemmmukanus [JHK.

Hoxanmauns{ FCHCTHUYCCKOI'O MaTepurajia B KIICTKE. HGHCHI/IG KJICTOK.




25

OcHoBHas 1orMa MOJICKYJIIpHOUM Onosiorun. TpaHCKpUIIIUSI.
Tpancnsiiiust. Myrtanuu.

26  |Yro takoe reHOaHK? 3aueM COXpPaHSTh FTEHETUUECKUE PECYPChI
pacteHnii? OCHOBHBIE CIIOCOOBI COXPAaHEHMSI T'€HETHY €CKUX
pecypcoB pacrenwmii (€X Situ u insitu).

27  [LleHTpbl MpoUCX0XKACHUS KyIbTypHbIX pacTenuit H.W. BaBuiosa u
I1.M. JKykoBckoro.

28  |OcHoBHBIE MeTOIBI cenekinn. [ nopuanzanms. opmel oTOOpa.

29  |OcHOBHBIE HaIlPaBJICHUS CEJIEKLIUU: YIYUIIEHUE YPO)KalHOCTH,
YCTOWYMBOCTH K OMOTHYECKUM B a0MOTHYECKUM (DaKTOpaM.

30 |(buorexHOJOrUs KyJIbTYpPHBIX PaCTEHUI.

Kak yenoBek MmoxkeT MonupUIMpoBaTh pacteHus? ['eneTnyeckoe
peIaKTUpOBaHKE
Tema 7. PacturenbHas npoaykuus (4)

31 |Hamzemusle u moa3eMHbIe opransl pactenuii. [Tober n
BMJIOM3MEHEHHBIH noder pacteHnil. CriocoObl pa3MHOKEHUS
pacCTEHH.

32 |[lonsTHE 0 Ka4ecTBE MPOAYKTOB MuTaHus. [IpakTiueckas padbora
«IIpenensHo nmomyctumbie konuentpanuu (ITAK) u metons
KOHTPOJIs1 6€301aCHOCTH PACTUTENbHBIX IPOYKTOB MUTAHUSD.

33  [Mukpo3eneHsb: MOJIE3HOCTh U TEXHOJIOTUsl. XUMUYECKHI
aHaJIN3 IPOIYKIIUH.

34  [loBTopeHue.
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