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MyHununagbsHOe aBTOHOMHOE 00111€00pa30BaTEIbHOE YUPEXKICHUE
JlaTeKOBCKas cpeansis oOmeoOpazoBarenbHas mkoia Ne 5
JIaTeKOBCKOTO paiioHa bpsHckoil obactu

Annomayusn K padoueii npozpamme
Kypca BHEYPOUHOH JESATEIHHOCTU

«buosnorus. [IpoekTHO-HCCIEN0BATENBCKAS AEATETBHOCTD)

PabGouass mporpamMmma Kypca BHEYpOuHOU aAesiTeabHOCTH «buonorus. I[IpoekTHO-
ucclieIoBaTeNbckas AesATeIbHOCThYpa3padoTaHa B COOTBETCTBUU ¢ MyHKTOM 32.1 ®I'OC
OOO u peanuzyercs 1 rog.

PaGouass mporpamma pazpaboTaHa Tpynmoll yduTeaed B COOTBETCTBUU C
[TonoxenueM o pabouyux MporpaMMax U OMNpPEAEISIET OpraHu3aIuio 00pa30BaTEebHON
JEATEILHOCTH YUUTENIS B IIKOJIE TI0 OMPEIETICHHOMY YY€OHOMY MPEIMETY.

Pabouass mnporpamma yweOHoro mnpeamera sBiserca yacteio OOII OO0
OIPEICIISAIOIICH:

- COJIEpKaHUE;

- INTAaHUPYEMbIE PE3YJIbTaThl (JIMUHOCTHBIC, METANPEIMETHBIC U MPEIMETHBIC);

- TEMaTUYEeCKOE IUJIAHUPOBAHHE C Yy4€TOM paboueil MporpaMMbl BOCHHUTAHHUS W
BO3MOKHOCTEIO ncnonb3oBanus DOP/LOP.

PaGouast mporpamma oOcykI€Ha U TMPUHSATA PEIICHUEM IIKOJIHHOTO METOJUYECKOTO
oobenuHeHuss 25.08.2023, coryiacoBaHa C 3aMECTUTENEM JHUPEKTOpa MO y4eOHO-
BocniuTatenbHoil padbote MAOY JICOII Ne 5 28.08.2023 u yTBepkJeHa NpPUKA30M
nupektopa mkoiasl Ne 98-OB ot 29.08.2023



IMNOACHUTEJIBHASA 3AIIMCKA

AKTyaJlbHOCTbHHA3HAYEeHUenporpammsbl. [ IporpammapaszpaboTaHaBCcOOTBETCTBU
151 c TpeOOBaHUSIMU denepanbHOro rOCYJapCTBEHHOIO
00pa30BaTeNbHOrOCTaHIaPTA0CHOBHOT000IIIETr000pa30BaHMs, 0pUEHTHPOBaHaHaoOecTe
YEHUEHHIUBU Ty ATbHBIXTIOTPEOHOCTEHO0YYatOMUX CAMHATIPABICHAHAOCTHKECHU CTIIIAaH
UPYEMBIX pPE3yJbTaTOB OCBOEHHUS MPOTPaMMbI OCHOBHOTO oOmIero o0Opa3oBaHUs
CYy4€TOMBBIOOpaYyYaCTHUKaMHUOOPA30BaTENbHBIXOTHOIIEHUMKYPCOBBHEYPOUHOMACATEINb
HOCTH.DTOIO3BOJISIETOOECTIEUNThETMHCTBOOOSI3aTeIbHBIXTPeO0BaHM DI OCBO  BceM
MIPOCTPAHCTBE IIKOJILHOTO 00pa30BaHUs: HE TOJBKO Ha YPOKE, HO U 32 EroIpeiesiaMu.
AKTyanbHOCThPeIU3aIUUAAaHHOUIIPOTPAMMBIOOYCIIOBIIEHACAMOHOCOOEHHOCTHIO
IIPOEKTHO-UCCIIEIOBATEIbCKON JEATEIBHOCTA. JTa JEATEIBbHOCTHh JIEKUTB OCHOBE
II03HABATEIBLHOIO MHTEpECa pebeHka, ABJISECTCS 3aJ10rOM YMEHUS
MJIAaHUPOBATHIIIOOBIEICHCTBUSIMBAXXHBIMY CIIOBUEMY CIIEIITHOWpeanu3anuuuen. Jlroosien
3MEHEHUSICOBPEMEHHOT OO0 IIECTBACBI3aHBICIIPOECKTAMUUHCCIICIOBAHUSIMU—
BHayKe,TBOPYECTBE, OM3HEcCe, OOIIECTBEHHOW XHU3HU. [103TOMYy BaKHBIM AJIEMEHTOM
Pa3BUTHUSIIMYHOCTHOOYUAIOIIETOCSABIISICTCA(DOPMUPOBAHNEOCHOBHBIXHABBIKOBIPOEKTH
0-HCCJIEIOBATENBCKONIEATEIIBHOCTH.
[IporpammoiinpenycMoTpeHO(hOpMHUPOBAHUECOBPEMEHHOTOTEOPETUYECKOTOYPOB
HSI3HAHUH,aTaKKEUTTPAKTUYECKOTOOMBITApadOThICIa00paTOPHBIMOOOPYAOBAHUEM,
OBJIQJICHUE IpreMaMHu VICCIIEIOBATEIIbCKOM JNEATETBHOCTH.
MeTtonplopranuzanuroopa3zoBaTeIbHOMMHAYIHO-
HCCJIEI0BATENLCKONUIEATETLHOCTUIIPETyCMAaTPUBAIOT(HOPMUPOBAHIEYOOYUAIOTIIUXCSHE
CTaHJaPTHOTOTBOPYECKOTOMBIIILICHHS,CBOOOIbICAMOBBIPAXKEHUSI
WUHAUBUIYATBHOCTUCYXKICHUMH.
JnsmonHoroydyetanoTpeOHOCTeydauXcsBIporpaMMencroib3yercsand epeHiy
HMPOBAHHBIUIIOIX 01, 4YTOCTUMYJIUPYETYUAIIETOCSIKYBEJINUCHUIOIOTPEOHOCTH B
VHIUBUIYaJIbHOM, MHTEIUICKTYaJIbHOU u MMO3HAaBaTEIbHOMN
JNEATEIbHOCTUMPA3BUTUIOHAYYHO-
HCCIIeI0BaTeIhCKUXHABBIKOB. [ [porpammacTaneTBOCTpeO0BaHHONBIIEPBYIO0YEPEIBIITKO
JIbHUKaMU,KOTOPBIEMMEIOTCTOMKUMMHTEPECUCOOTBETCTBYIOITYFOMOTUBAIIUIOKU3YUYECHU IO
PEIMETOBECTECTBEHHO-HAYYHOT'OIIMKJI1a,ECTECTBEHHBIMHAYKAMH TEXHOJIOTHSIM.
BnonpocTtkoBoMBO3pacTeyyanmecanposBiIsiIlOTCBOI03aMHTEPECOBAHHOCTHBTONMITN
MHOMO00IaCTU3HAHUI, HAyYHOMHAIIpaBJIeHUUMUINIpodeccuoHagbHoiaesTrenbHocTu. Tak
MMOOPa30MIPOUCXOTUTHOPMUPOBAHUETIOZHABATEIHHOUUIIPO(HECCHOHATHHON
COCTaBJISIFOLIEN JINYHOCTH, IIOMOTaeT yJamemycs B
onpeneIeHUNO Y yIEer0’)KU3HEHHOT Oy THMBITPO(ECCHOHATBHOMBBIOOPEIIOCTICOKOHYAHU
smkoJel.[To100HOTO poma 3aMHTEPECOBAHHOCTh CTHUMYJIUPYET MOCTOSHHOE >KEJIaHUE
IKOJIbHUKAKIIO3HAHMIOHOBOT 0, paclINPEHUIONYTITYOJICHUIOCOOTBETCTBYIOIIIMX 3HAHU I, U



MOJIyY€HUIOHOBBIXBTOMUYHUCIENPAKTUYECKNXHABBIKOB,aTAK)KEMOTUBUPYETYyYalller
ocstHapO(HOPUCHTAIIHIO.

[TporpaMMa HaleneHa Ha NOMOIb PEeOEHKY B OCBOEHHMM OCHOB OpraHHU3aluU
MOCYIIECTBIICHUSI COOCTBEHHOW MPOEKTHO-UCCIEA0BATEIBCKON IEATEIbHOCTH, a TAaKKe
BIIPHOOPETEHUUHEOOXOMMOTO0BITAIAPAOO0THIHAUH AUBH Ty AIbHBIMUCCIICIOBAHUEM
win 1npoektoM.IIporpaMMa TOMOXKET IIKONBHUKY B 0Oojiee TIyOOKOMH3y4EeHUU
MHTEPECYIOIIel ero 00JaCTH €CTeCTBEHHBIX HAyK, a TaKKe B MPHUOOPETEHUHBAXKHBIX
COLIMAJIBHBIX ~ HABBIKOB, HEOOXOAMMBIX  JUIsl  OPOAYKTUBHOM  COLMAIM3aLUU
U(OPMUPOBAHUATPAKIAHCKOUITOZULINN:

— HaBBIKACaMOCTOATEIbHOTOPEIICHUSAKTYIbHBIXUCCIIEI0BATEIbCKUX UITUIIPAKTUYE
CKHX3aJa4,BKJII0YaIOLIET0BCE0sTyMEHUEBU/IEThUaHAIN3UPOBATHIIPOOIEMBL, HYKJAIOLIHE
CSIBPEILICHUHU,YyMEHUEAETAIbHOIPOPA0aThIBATbU PEATTN30BbIBATHCIIOCOOBIPAOOTHICHUMH,
YMEHUEIIAHUPOBATHCOOCTBEHHYIOPAOOTYNCAMOCTOSI TEIbHOKOHTPOJIMPOBATHECBOEIIPO/IB
VOKEHUEKKETTaEMOMYpE3YbTaTy;

— HaBbIKareHEpUPOBAHUANOPOPMIICHUACOOCTBEHHBIX U IEH,00/1€UEHUSUXBYJOOHYTO
JUISIpAcTIPOCTPAHEHUSIPOPMY;

HaBBIKaYBaXUTEJIbHOTOOTHOLIECHUSAKYY KUMB3IIISIIAMUNESIM,0(DOpMIIEHHBIMBPAaOOTaX /1
PYTUXJIIOAEH, IPYyTUXaBTOPOB—BIIAEIbIIEBUHTEINIEKTYaJIbHOMCOOCTBEHHOCTH;

— HaBBIKayOJMYHOTOBBICTYIUIEHUATIEPEA00IbIIONAY INTOPUEN,apTyMEHTUPOBAHUS
MOTCTaNBaHUSACBOCUTOUKU3PEHHUS,0TBETOBHABOIIPOCHICBEPCTHUKOB U B3pPOCIbIX,
yOeXJIeHUs IPYTUX B CBOEH MpaBOTE, MPOJABUKEHHUS CBOUXUICH;

— HaBBIKApaOOTHICOCTIEUATN3NPOBAHHBIMUKOMIIBIOTEPHBIMUIIPOIPAMMAaMHU,J1a00pa
TOPHBIMOOOPYI0BAaHNEM, TEXHUUECKUMUYCTPONCTBAMU,ONO0IMOTEYHBIMU(OHTAMUUUHBI
MUPECYPCaMU,CKOTOPBIMUMOXKETOBITHCBSA3aHAPOEKTHO-
MCCIIEI0BATENbCKASACATENbHOCTIIKOIBHUKA.

Kpomeroro,padoTamikoibHUKaHAATPOEKTOMUIUUCCIIEI0BAHUEMOYAETCIIOCOOCTBO
BaTbUPA3BUTHIOET0A/IEKBATHON CAMOOLIEHKH.

[lemarory Ba)kHee AaKIICHTUPOBAaTh CBOE€ BHHUMAaHUE HE CTOJIBKO Ha KauecTBE
pe3ynbTaTanpoeKTa UM UCCIEI0BaHUs, CKOJbKO Ha TOM, YTOOBI yYalllMHCs MOTyYal
3HAHUS B TOMYMCJIE U YEPE3 BBHIMOJHEHUE MPAKTUYECKOTO 3aJaHusl, JeJal BbIBOJIBI U
YMO3aKITIOUECHHUSIHA0CHOBAHUMCBOETOUCCIIEI0BAHUS, yUHIICSICPABHUBATHETOPE3YIHTATHIC
TEOPETUUECKIMMATEPUATIOMUUCCIICI0BAHUSIMUIPYTUXIITKOTHHUKOB. TakuMOOpa3zom, ik
OJIbHUK  OCBOUT  OCHOBBI  IIPOCKTHO-UCCIEIOBATEIBbCKOM  JNESITEIBHOCTH U
MPUOOPETETHABBIKKPUTUYECKOTOOTHOIIICHUSIKMATEpHAITY.

[IporpammapazouTaHaMmoaynu

B3aunmocBsazbcnporpammonBocnuTanus.l [porpaMmakypcaBHEypOUHONAEATEND
HOCTHpPa3pab0TaHACYyYEeTOMPEKOMEHAAIMHTTPUMEPHOUTIPOTPAMMBIBOCITUTAHU S, YYUTHIBA
€TICUXO0JIOTO-TIeAarornuecCKue0Co0eHHOCTUJAHHBIXBO3PACTHBIXKATETOPU . 910
MO3BOJISIET HAa MPAKTHKE COEIWHUTH OOYyYarollyl0 M BOCHHUTATENIbHYIOJIEATEIbHOCTh



negarora, OpPUEHTHPOBATbH €€ HE TOJBKO HAa  MHTEIUIEKTyaJbHOE, HO U
HaHPaBCTBEHHOE,COIMAIIbHOEPA3BUTHEPEOECHKA. DTONPOSABIISAETCS:

— B TPUOPUTETE  JIMYHOCTHBIX  pE3YyJbTATOB  peaju3allud  IpOorpaMMbl
BHEYPOUYHOWUAECATEIIBHOCTH, HALLIE AIIINXCBOCOTPAKECHUENKOHKPETU3ALUFOBIIPUMEPHOUTIP
OTpaMMEBOCITUTAHMS;

— BBO3MOXXHOCTHKOMILIEKTOBAHUAPA3HOBO3PACTHBIXIPYIIIISIOPTaHU3AUUTIPOPOP
MEHTALIMOHHOW IESITENbHOCTUIIIKOIbHUKOB,BOCIIUTATEIbHOE3HAYEHUEKOTOPBIXOTMEYAET
CABIPUMEPHONTTPOrpaMMEBOCITUTAHHUS;

— BHHTEPAKTUBHBIX(POPMaX3aHATHHIJISITKOIPHIKOB,00€CTICUNBAIOIIIX O0JIBITYFOUX
BOBJICYUEHHOCTHBCOBMECTHYIOCITEIarOTOMHUIPYTUMUAETEMUIESI TENBHOCTBUBO3MOKHOCT
bOOPa30BaHUSHACEOCHOBENETCKO-

B3POCJIBIXOOIIHOCTEN, KITFOYEBOEC3HAUEHUEKOTOPBIXITIIBOCTIUTAHUSATIOTYEPKUBACTCATIPH
MEPHOUITPOTPAMMOKUBOCITUTAHUS.

Oco0enHocTy padOTHLI y4yuTeJsl IO NporpamMme. 3ajxada y4duTenss COCTOUT B
TOM,4TOOBICONTPOBOXKAATHIIPOLIECCIIPOPECCHOHATBHOMOPUEHTALUUILIKOIbHUKA, PACKPHIB
ast NOTEHIINAI Ka)KJI0TO yepes BOBJICUCHHE B MHOT000pa3HyIo
NeSATEIbHOCTh,0PraHN30BaHHYyOBpa3HbIx(popmax.[IpuraToMpe3yapTaToMpaOOThIyUHTEN S
BIIEPBYIOOUEPEIbIBISCTCSUIMYHOCTHOEPA3BUTHEYYAIIErOC. JINUHOCTHBIXPE3YIBTATOBY
YUTEIbMOXKETIOCTUYD,yBIICKATyYeHUKACOBMECTHOMUUHTEPECHOMUMOOONUMIESI TEIIBHOCT
bI0,yCTAaHABIIMBASIBOBPEMI3aHATHII00pOKENaTeIHLHYI0, 0 I/IEP KUBAIOIyI0aTMOChepy,
HACHIASA3aHATUIIIEHHOCTHBIMCOAEPKAHUEM.

[IpumepHascxeManpoBEACHUA3aHATUUIIONPOrPaAMME:

1. Ob6bsicHeHHETEOpETHIECKOTOMAaTepraIanoTeMe.

2. TloAroToBKaK3IKCIEPUMEHTATHBHOMY3aHITHIO,00CY K ACHUECOOBEKTOBIIISTIPAKTHYE
CKOTO3aHSITHSI.

3. [lpoBeaeHne mMpakTHUECKOTO 3aHATHSA — OCHOBHAas 3a7aya  OCBOCHUE
METO0JIOTUUJAHHOTO3KCIIEPUMEHTA.

4. TIoOKOHYaHUUTIPEIOKUTHICTIM,KOTOPhIE3aUHTEPECOBATUCHAAHHBIMAKCIIEPUME
HTOM, pPa3BUTH ero B MCCIIEN0BATEIIbCKUI MPOEKT. s 3TOTrO
HE00X0AMMO00CY IUTHOOBEKTHL, KOTOPHICYUEHUKOYIETUCCIIE10BATh,COCTABUTHILIIAHIKCIT
E€pUMEHTA.

5. IloMOuYby4YEeHUKYTIPOAHATU3UPOBATHPE3YIbTATHIIKCIEPUMEHTA.

OueHuThb pe3yIbTaThI MPOEKTHO-UCCIIEI0BATENbCKOMN JEATEeIIbHOCTH
IITIKOJIbHUKOBMOKHOBIIPOIIECCE3AIUTHIMMHACBOUX PAOOTBPAMKAXIITKOTbHOMHAYIHO-
MPaKTUIECKONKOH(DEPEHITNH.



COJEP)XAHUEKYPCABHEYPOUHOUJAEATEJBHOC
™

Monyab«OCHOBBIPACTEHHEBOACTBA» TKIacCHIBBeae

HUCBPACTCHUECBOACTBO

Yro-
TaKOepacTEHUEBOCTBO:0OCHOBHbIE(DAKTOPBIBBIpaliuBanuspactenuid. icropust pa3Butus
arpoxuMuueckux 3HaHud (pabotel M.B. Jlomonocona, lO. JIubuxa,byccenro, B.B.
Jlokydaena, K.A. Tumupsizena, IT.A. KocTreuena, JI.H.
[IpssaummankoBanap. ). ITpaktrnueckaspadora«boukalluduxay.

1. ATpOTEeXHHYeCKHUIKCIIEPUMEHT

[IpaBunanocraHOBKHArposKCcnepuMEHTOB. [ [0CTaHOBKadKCIIEPUMEHTOBCPACTEHHUS
Mu. BpiOOp TeMmbl, coOCTaBlI€HHE THUIOTE3bl, LEIM U 3aJad SKCIEPHUMEHTa
ITOBBIPAIIMBAHUIOPACTEHUMBKOHTpOIMpyeMorcpene. KoHTpoau,moBTOPHOCTH, IPOBEACH
ueskcnepuMenTa.l ltannpoBanueskcnepumenTa. O1ieHKape3yIbTaTOBIKCIIEPUMEHTA.
Hccnenoparenbckasipadota«DakTopsl,
BIIMSAIOLIMEHAPOPACTAHUECEMSH(POCTIPOPOCTKOB)».

OCBOeHI/IeTeXHOJ'IOFI/II/IprTJ'IOFOI[I/I‘-IHOFOBBIpaIHI/IBaHI/IﬂcaJ'IaTOBI/IMI/IKpOSeJ'Ie
HUB KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX ycioBHsIX. COOp yCTaHOBKM ISt
BBIPAIIMBAHUSAPACTEHUUBKOHTPOJIMPYEMBIX YCIOBHSIX.
2. PoabXuMU4eCKUXIJI€eMEHTOBBIIUTAHUUPACTEHU

Bopna.PactBop.BeITsKKa. AHHOHBIL, KaTHOHBL, AJIEKTpOnIpoBoHOCTEUp HpacTBopa. P
OJIbXMMHYECKUX3JIEMEHTOBBIIUTAaHUUpacTeHUI. I lorydeHuenuTaTeIbHBIXBEIECTB
pacrenusamu.  IIpaktuueckas  pabora  «CxeMbl — NUTATENbHBIX  PacTBOPOB.
PacueTno3ynoopeHui I TUTaTENbHBIXPACTBOPOBY.

VY noOpenusi:oprannyeckre, MUHEpalbHbIe,MUKPOOHOIornueckue. TUIbIMUTaHusIp
acteHuil. BoznyiHnoenMunepaibHoe(KopHEBOe ) muTaHuepactenuil. TpancnoprnurarenbH
BIXBEILIECTBPACTEHN: BOCXOAAIIUMMHUACXOIAIIMNTOK. BaskHen e KaJIMMHBIC,
dbochopHbie u a30THBIC yaoOpeHusl, 170'¢ CBOMCTBA. ITpocTeie
ucnoxueieynoopenus.[Ipakruueckaspadorta«lIpaBmnacmemuBanusynoopenniin [ [paktu
yeckas pabota «IIutanue pacTeHuit: TEXHOJIOTHS IIPUTOTOBJICHHUS
MUTATENbHBIXPACTBOPOBIIISIPA3HBIX KYJIBTYP).

Poct u pasBuTHe pacTeHMil: 3Tambl OHTOTeHe3a, (AKTOPhl, BIHUAIONIME Ha
pOCTpacTeHUi:CBET,IyCTOTaNocaiok, mutanue,cyocrpar.lIpaktuueckaspadora

«MOHUTOPUHIMUHEPAIIBHOTONIUTAHUSPACTCHUIN .

Oc00EHHOCTUITUTaHUAPACTEHNHA30TOM. A30THErO3HAaUeHUEBKU3HUpAcTeHU . DO
PMBI a30TAUUXITPEBPAILICHUEBIIOYBE.

Ucrounnku  dochopa st pacteHus. 3HaueHue  GhocdopcoaepiKammx
coequHeHnBKIeTKe. PombMakpospruyeckuxcoeanneHnihochopaBIHEpreTHIECKOMOOM
€HE.



BnusiHuekanusHapu3nyecKuecBoMCTBApOTOILIa3Mbl, HA€PMEHTBIYTJIEBOAOPOIH
oro oOMeHa, cuHTe3 OenkoB W JAp. Pomp kamusg B HoAAepKaHUU
MOHHOT00aJIaHCaBTKAHAX,BIPOLIECCAX CAMOPETYIISILIUH.

PerynaropHasuctpykTypooOpa3oBaTesIbHasIPOJIbKAIBIMSL. Y 4aCTUEBOOPAa30BaHUH
KJIETOYHOW  CTEHKW, TOJACpXKAaHUM  CTPYKTYpbl  MeMOpaH W peryssius
UXIPOHULIAEMOCTH.

3HaueHWe Mar"Hus B MeTaboiau3Mme  pacTeHuil. Maramii B cocraBse
XJIOpOUILIA,CXOACTBO XJIOpOQMIIa U TEeMOIVIOOMHA KaK CBHUAETEIbCTBO €IMHCTBA
OpraHU4ECKOroMupa.

CepanerooCHOBHBIECOEINHEHUS, NXPOIBBCTPYKTYPHONOPTraHU3ALIMUKIIETKH,y4acT
MEBOKHCIINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMSIX.

MukponsnemenTsl. I IpeacTaBieHUSIOPOITUMHUKPOITIEMEHTOBBMETA00IN3MEPACTEHH
11.0CcO0EHHOCTUIIOCTYIIIIEHUMHUKPO3JIEMEHTOBBpAcTEeHUA. CHHEPTU3MUaHTarOHU3MAJIEM
€HTOBIUTAHUSAPACTCHHM.

PactuTenbHasIuarHoCTUKauMETOAbINICHTU(PUKAUMHET0CTaTKa/N30bITKAJIEMEH
toBnuTanud. [ Ipaktnueckaspadora«PacTuTenbHast IUarHOCTHKAY.

HccnenoparenbckaspadboTa«OneHKacOCTOSHUSIKOMHATHBIXPACTEHUM, pacTeHUITHA
HIKOJIbHOUTEPPUTOPHUH,YCTaHOBKAIIPHUUMHIIATOJIOTMYECKUXCOCTOSTHUM(TTPH

HAJTUYUN ).
Uccnenosarenbckass pabora «OrlleHKa BIUSHHUS PaA3JIMUHBIX AJIEMEHTOB
HACOCTOSIHUEPACTEHUN(COCTaBICHUEPA3ITMYHBIX
MOJAKOPMOK )».
3. PeryasitopsipocTrapacrennii.3anurapacTeHun
Ilowmatne o perymaropax pocra pacreHuid. CTUMyIATOpBl  pocTta  —
(UTOrOpMOHBI(ayKCUHBI,THO0EpETUTMHBL, TUTOKUHUHBI ). UHrHOUTOpBhIpOCTapacTeHuii: 1 .m
pUpPOIHBIE(a0CIM30BASIKUCIOTAMHEKOTOPhIE()EHOJIbHBIEBEIIECTBA(MKYMAapOBasi,KOpUIHA
S1,CaTULUIIOBASIK-
ThI),2.CUHTETHYECKUE(MOP(PaKTUHBI,pETAPAAHTHI, ACPOTNAHTHI,I€CUKAHTHI, TEPOULIUIBI ).
OUTOMOHUTOPUHTUOIICHKAacOCTOsTHUsIpacTeHU. CoBpeMeHHbIeCTIOCOOBIMOHUTOpUHTA. I T
pakTudeckaspadbora «DUTOMOHUTOPUHT
MoIeHKacoCTOsIHUsApacTeHU . COBpeMEHHBIECTTIOCOOBIMOHUTOPUHT .
UccnenoBarenbckas pabota «BausiHue rerepoaykcuHa Ha TIpopacTaHue (pocT
HApa3HbIXCTAIUAX,BPA3HBIX YCIOBUSX )Pa3IMYHBIXPACTCHUI.
3amurapacTeHUHOTBpenuTeneii:ocHopsionomeTo1a. [ lpakrnueckasipadbora
«MHCEeKTapuu: IpaBUIany CJIOBUSPA3BENCHUIONE3HBIXHACEKOMBIX).
4. BoaHasi,leCYAHASAUIIOYBCHHAAKYJIbTYPbI,UXIIPUMEHEHUEBBbIPALL

UBaHUMPaACTEHU . DU3NO0JIOTUAPACTEHU I

Bonnas, mnecyaHas W NOYBEHHas  KyJIbTYphl, HMX IpPUMEHEHHE B
BbIpaniuBanunpacrenuil.[lposenenneBoasiBkopHencTednepactenuil. [Ipaktnyeckaspad
oTa



«KopHeBoenasieHue».

Bousiiipe:xuMpacTeHui: CTPOCHUEYCTHUIL: PaKTOPbI, BIUSIOIIUEHAUXPACKPBITHE
M3aKpbITHE. 3HAUCHUEMEXaHU3MaperyJiauuucnapeHusBnarupactenueM. [ [paktnueckas
paborta«lIpuroroBieHuenpenapaTayCTbui METOIOMCIICTIKA.

HccnenoBatenbckuepadboThl: « BiusHueycnoBuiicoaepxaHusipacTeHUHAKOINYEC
TBOYCTBHUID.

DOTOCUHTE3—
yHUKaJbHbIHTIpoLieccpacTeHuil. TemHoBasiucBeToBasipasbihoTocuHTe3a. 3HaueHuePoToc
MHTE3aIIsKUBbIXOpranu3MoB.I [pakTnyeckaspabora

«DyHKIIMOHATBHASI ANATHOCTUKAPACTEHUMIIOAKTUBHOCTUXJIOpOILIacToB»Mceneno
BarenbckaspadoTa«OnpenenenuexiopopuuiaAub,oneHKa)OTOCUHTETHYECKOMAKTUBHO
CTUpACTEHUM U(PaKTOPOB,BIUSIOIIUXHAHEE.

@dakTopbl pocTa pacTeHWil: BO3AyX W a’pauusa. llogzemHoe nbIxaHue
pPaCTEeHMI:COCTaBIIOYBEHHOTOBO3/1yXa,Ira3000MeH. 1 "a3000MeHITPHOECTIOUBEHHOMBBIpAII]
uBanuu. llpaktudeckas  pabora  «Aospamusa, CO2 wu  O2.  [IsixaHue
pactenuit».lIpakTudeckaspadoTa«/lpIxaHuepacTeHU: OLICHKAWHTEHCUBHOCTUIBIXaHUSP
ACTEHUIH TIOJIOBY.

UccnenoBarenbckuepaboThl: « BiusiHuecnoco0aBbIpaiBaHusi(COCTaBaMUTaTeIbH
olicMecH,CXEMBIBHECEHHS )HAPOCTUPA3BUTHUSPAZTUIHBIXPACTCHUI.

5. KyabrypHubiepacTteHus.CoBpeMeHHbICaCNeKThICeIeKIMH
KakuenoBekcTanucnoib3oBarbpacTeHus? CBsI3bpa3BUTHIMBIIA3ALMUYETIOBEKA
51 OJIOMAaIlIHUBAHUS pacCTECHUM. Jomectukanusi. Juckyccus
«JloMecTuKaius,BCeIMpPacTeHUSINAKUBOTHBIE, KOTOPBICKUBYTPSIIOMCUEIIOBEKOMUMOIOM
AITHUBAIOTCA?MOKHOIMCUNTATHTAPAKAHAOIOMAIITHEHHBIM)KUBOTHBIM ? )
HacnenctBeHHOCTh M U3MEHYMBOCTH — OCHOBHBIE  CBOWCTBA  JKHUBBIX
oprann3MoB.M3menunBocTh. BuasinamenunBocts. I Ipaktnueckaspadora«Moaudpukanno
HHASIM3MEHYUBOCTH(JIUCTHS,UTOJIKA COTHOTOIEPERA)».
I'en—maTepuanbHBINHOCUTENBHACIIEICTBEHHOCTUMN3MEHUYMBOCTH. HyKIeMHOBBIE
KHUCJIOTHI. Jlokanuzanus F€HETUYECKOTO Marepuana B KIIETKE.
Henennexnerok.Pemmkanusa /IHK.OcHoBHas mormamonexynsaproiononoruu. Tpanckpu
nuust. Tpancisiiust. Mytanuu. [Ipaktuueckas pabora «'eH — HUHCTPYKIUS MO COOpKe
KIeTKH(Ha OucepenukoHCTpykTope)». IlpakTuueckas pabora «Mytanus Ha
OoyTepOpoae(a000ilo0beKTH3 peabIayIEenpadoThl, I U3MEHEHHE
WHCTPYKITUUTIPUBEACTKU3MEHEHUIOBHEIITHETO BUA00BEKTA)».
D} dexTOyThIIIOUHOTOTOPIBIIITKAUTeHETHYECKOepazHooOpasue. YUTtoTakoereHOaHK
? 3adueM  CcOXpaHATb  TIE€HETHMYECKUE  PECypChl  pacTEHUid? OcHOBHbIE
CIIOCOOBICOXPAHCHHUSTCHETUUECKIX PECYPCOBpACTEHUH (exsituninsitu).
3nauennepadoTH.M.BaBunosa.3akoH
TOMOJIOTHYECKUXPAA0B. LIEHTPBITPOUCX 0K AEHUS KYIbTYPHBIX pACTCHUI
H.1. BasuiioBa 5 I1.M. Kykosckoro.lIpaktrueckas paboTa



no rpynnam «OTKy/a Ha HallluX CTOJNaxX (PpyKThl/OBOLIM/31aKu».OCHOBHBIE

MeTonpl cenekuuu. I'mbOpunmzauusa. dopmbsl oTdOpa.
OCHOBHBICHANPABIICHUSCEIICKIIUU: yJIyUIICHAECYPOKANHOCTH,YCTOMYMBOCTH
kOnoTnueckumuadbnorndeckumpaxropam.lIpaxktuaeckaspadora«BripanmBaeMropox.K
AKIPOBECTH

CKpPELIMBaHUEYTOPOXa».

Ecthimxun3apBrnpoOupke? buoTeXHOIOTUAKYIbTYpHBIXpacTeHuil. MiccnenoBarens
ckasipaboTa«BbIpalnBanuepacTeHUNBIPOOUPKEH(MOKHOBOCIIONb30BAThCIAPE3YIbTATA
MUIPEABITYIIUXIKCIIEPUMEHTOBIIOCOCTABICHUIOUTATEIbHBIXPACTBOPOBISIPACTEHH ).

Kakuenosekmosxkermonupunmposarbpacteus ?l eneTnueckoepesakruposanue.C
OBPEMEHHBICIIOAXOIBINOCTHKEHUATCHETUUECKOT OpelaKTUpoBaHusApacTenuil.l Ipaktnu
eckaspabora«l ' eHOMHBICHOKHUTIBI(MOIeTpOoBaHrepadoThl cucteMbl CRISP-Cas).

6. PacTuTesbHASIIPOAYKUMA.

HanzemubiennonzemusieopranbipacteHnid. [lo0ernBuion3MeHeHHbIoOerpacTeH
uit.CriocoObIpa3MHOKEHUSPACTEHHI.

[lonsiTue o0 KayecTBe MPOAYKTOB muTaHusd. [IpoOieMbl

KOHKYPEHIIMMOTEYECTBEHHBIXIIPOIYKTOBIUTAHUACUMITIOPTHRIMU.JIOT
MCTUKAJOCTaBKUUCPENCTBA

coxpaHeHnwusinpoaykroBnutanus. [ [paktuueckaspadbora«lIpenensHom0myCTUMBIEK
onrentpauu  (IIJIK) wu  wmeTtoapl KOHTpodss  O€30MACHOCTH  PACTUTEIBHBIX
MPOAYKTOBIUTAHUS.

Mukpo3senenb: TOJNIE3HOCTH W TexHosorusi. VccnemoBatenbckas pabota
«O1eHKaKkauyeCcTBaBbIpAIIEHHOMMUKpO3eTeHn» (JTMO0CBOsI,InOOM3Mara3ua).

Xumnueckuitanamu3npoaykiuu. OcHoBeicniekTpodotomerpun. [loTeHImomeTpus.
Xpomarorpadus. [IpakTrueckas pabota «Metoapl OLICHKHU
KaueCTBAPACTUTEIbHOUNPOAYKIIUN: XPAHECHUEUCOXPAHHOCTHITUTATEILHBIXBEIIECTBY(I10
JIOCTYITHOMYOOOPY/I0BAHUIO).

UccnenoBarenbckaspadora«OnpeneneHneBUTaMMHaCMeTO0MOOPATHOTOTUTPOB
aHUSBILIONAX HAPA3HOMCPOKE(CTIOCO0e)XpaHEHUS.

IHJIAHUPYEMBIE
PE3YJIIbTATBIOCBOEHUAKYPCABHEYPO
YHOUJAEATEJBHOCTH

3aH$ITI/I$IBp aMKaXHPOFpaMMBIHaHpaBJ'IeHBIHaO6CCHe‘-IeHI/IeI[OCTI/DKCHI/IHHIKOJ'IBHI/IKa
MI/ICJICI[YIOIHI/IXJ'H/I‘-IHOCTHBIX,MeTaHpe,Z[MeTHLIXI/IHpCI[MCTHI)IXO6paSOBaTeJ'IBHI)IXPGBYHBT
aToOB.

JINYHOCTHBICPE3YJIbTATHI:

Begepeepasicoancrocosocnumarus TOTOBHOCTBKKOHCTPYKTUBHOMCOBMECTHOM



NEATEIbHOCTH TPU  BBINOJHEHWU HUCCIEAOBAHMM UM TMPOEKTOB, CTpEMIICHHE
KB3aUMOITOHUMaHUIOMB3aUMOITOMOIIIH.

B cgepe nampuomuueckoeo e6ocnumanusi; OTHOUIEHHWE K OHMOJOTUHM KakK K
BAKHOMCOCTABIISIONICUKYIBTYPHI,TOPAOCTH3aBKIIAIPOCCUNCKUXUCOBETCKUXYUEHBIXBPA3
BUTHEMHPOBONONOIOTNYECKON HAYKHU.

Begepeoyxosro-

HPABCMBEHH02080CNUMAHUA. TOTOBHOCThOLIEHUBATHIIOBEICHUEUTIOCTYTKUCTIO3UITUMHPA
BCTBEHHBIXHOPMHUHOPMAKOJIOTMYECKONKYIBTYPBI; MOHUMaHUe 3HAYUMOCTHU
HPaBCTBEHHOI'O aCIEKTa JIeATeIbHOCTH YelIOBEKa BMEAUIIMHEN OUOIOTHH.

Bceghepeacmemuueckocosocnumanus: TIOHUMaHUEPOTUONOTOTUUB(HOPMHUPOBAHIH
ACTETUYECKOUN KyIbTYPBHUIIUYHOCTH.

Begepeghusuueckocosocnumanus, oopmupoeanuaxyibmypviz00posbausIMOYUOHA
JIbHO2001a20N0J1)YUs. OTBETCTBEHHOCOTHOIIIEHUEKCBOEMY3/IOPOBbIOMY CTAHOBKAHA3/10PO
BBINOOPa3KU3HU(30POBOCTUTAHHE,COOTIOCHUETUT UEHUYECKUX TPABUITMHOPM,COAIaHC
MPOBAHHBINPEKUM3AHATUHHOTBIXA,PETYIApHAIPU3NUECKASIAKTUBHOCTB );0CO3HAHUETIO
CJIeICTBUUMHENIPUATUEBPEIHBIXTPUBBIYEK(YITOTPEOICHUEATKOT OJIs1, HAPKOTUKOB,KYpEH
ue)UUHBIX (popMBpeAaIA(PU3NIECKOTOUTICUXUYECKOTO 30POBbS; COOJIIOICHUE TPABUII
0€30MacHOCTH, B TOM YMCJIE HABBIKMOE30IMACHOTO IOBEJICHHS B MPUPOJHOU CPEIE;
c(hOpMUPOBAHHOCTD HaBbIKA
pedaexcun, ynpaBiIeHHECOOCTBEHHBIMAMOIIMOHAIEHBIMCOCTOSIHUEM.

B cgepe mpyoosoco eocnumanus: aKTUBHOE yd4acTHE€ B  peNICHUU
MpaKTUYECKUX3a1a4(BpaMKaxCeMbHU,ITKOJIBI,IOPO/1a,Kpast )OMOJIOTHU€CKOMMIKOIOTUYEC
KOWHAIPaBICHHOCTH, MHTEPECKIPAKTHIECKOMYH3YYEHUIONPO(HeCCHid,CBSI3aHHBIXCOMOIIO
TUEH.

Begepesxonocuueckozosocnumanus; OpueHTalMAHATIPUMEHEHUEONOIOTMUECKHX3
HaHUUMPUPEIIEHUN3a]a4BO0IaCTHOKPYKAIOLIEHCPE/IbI;0CO3HAHNEIKOTIOTUUECKUXITPOO
JEMUMYTEUNXPEIIECHUS ;TOTOBHOCTHKYYaCTUIOBIIPAKTHUECKOMIEATEIbHOCTUIKOIOTUYEC
KOW HaIlpaBJIEHHOCTH.

Beghepenonumanuayennocmunayunocono3nanus. OpueHTalMSIHACOBPEMEHHYIOCHC
TEMYyHay4YHBIXITPECTaBICHUH000CHOBHBIXOMOJIOTHUYECKIX3aKOHOMEPHOCTSIX, B3aMOCB
SA35IXYETTOBEKACIIPUPOTHOMUCOLUAIIBHOUCPEOH;

MOHUMAHUE POJIM OWOJIOTHYECKOW Hayku B (OPMHPOBAHWU HAYIHOTO
MHUPOBO33PEHUS;PA3BUTHE HAYYHOU JI0O03HATETLHOCTH, MHTEpEca K OWOJIOTHYECKOM
HayKe, HaBbIKOBUCCIIEIOBATEIbCKONAEATENILHOCTH.

BcegepeaoanmayuuxuzmeHA0WUMCAY CIOBUAMCOYUATLHOUUNDUPOOHOUCPEObL. ATIE
KBaTHASOLICHKAU3MEHSIIOIIUX CAYCIOBUM;; IPUHSATHEPELSHUsI(MHANBU Ty aIbHOE, BIPYIIIIE)
BU3MEHSIOIINUXCAYCIOBUSIXHA0CHOBAHNNAHATN3a0MOJIOTTIE€CKOM uHopMaruu;
IUIAHUPOBAHUE JICUCTBUM B HOBOM CUTYallMMHAOCHOBAHUU
3HAHUHOMOJIOTUIECKUX 3aKOHOMEPHOCTEH.

MeTtanpeamMeTHbIepe3yJabTATHI:



BegepeosnaoenusynusepcanvubimuyueOHbLMUNO3HABAMENbHBIMUOCUCMBUAMU.
bazoBble1OrnUeCKUEACHCTBUSI:
® BBIABIATHUXAPAKTEPU30BATHCYIIECTBEHHBICTIPU3HAKMONOIOTMIECKUX00BEKTOB(S
BJICHUI );

® YCTaHABIMBATHCYLICCTBEHHBIUTPU3HAKKIACCU(UKATNUONOIOTHIECKIX00BEKTOB
(IBJIEHMI, IPOLIECCOB ),0CHOBAHUS 110000 IIEHUSIICPABHEHU S, KPUTEPUUTIPOBOIU
MOT'OaHaJIN3a;

® C y4€TOM MpPEeMJIOKEHHOM OMOJIOTMYECKOW 3a7aud BBIABISTH 3aKOHOMEPHOCTH
UIIPOTUBOPEUHSIBpacCMaTPUBAEMbIX (haKTaX THAOTIOACHUSIX  [TPEeATIaraTbKpUTEPUN
JUTSI BBISIBJICHUSI3aKOHOMEPHOCTEH UIPOTUBOPEUUH;

® BBIIBIATHACHUIUTHIMHPOPMAIIH, JTAHHBIX, HEOOXOAUMBIX IJISIPEIICHUSTIOCTABICH
HOM3aJ1auH;

® BBIABISITHIIPUYNHHO-
CJI€ICTBEHHBIECBI3UIIPUU3YYEHUUONOIOT NYECKUX ABIIEHUUUITPOIIECCOB; AEIIAThBBI
BOJIBICHCIIOJIb30BAHNEM 1€y KTUBHBIXUMHYKTUBHBIX YMO3aKJIFOUECHUH,
YMO3aKJIIOUEHUH IO aHAIOTHH, (POPMYJIUPOBATHIUIIOTE3BIO B3AaUMOCBS3AX;

® CaMOCTOSITEIBHO BBIOMpaTh CHOCOO peuieHuss Y4eOHOW OMOJIOrMYecKOM
3ajau(CpaBHUBAaTh HECKOJBKO BapHaHTOB pEILICHUs, BBIOMpaTh Haubosee
MOAXOASAIINICYYETOMCAMOCTOSATEIBHO BbIIEJIEHHBIXKPUTEPHUEB).
bazoBblencclieIoBaTeNbCKUEIEHCTBHUS:

® HCIOJb30BAaThBOIPOCHIKAKUCCIIEA0BATENbCKUMMHCTPYMEHTIIO3HAHMS,

¢ (opmynupoBaTHEBOMPOCH,HUKCUPYIOLTHEPA3PHIBMEKTYPEATHHBIMIDKEIATETHHBIM
COCTOSIHUEMCHTYaIUU,00bEeKTa,HICAaMOCTOSATEIbHOYCTAHABIMBATHICKOMOCH IAHHO
52

e (PopMUPOBATEIUIIOTE3YOOUCTUHHOCTUCOOCTBEHHBIXCYKICHUN,apIyMEHTUPOBATD
CBOIOTIO3UIINIO,MHCHHUE;

® [IPOBOJUTHIIOCAMOCTOSITEIbBHOCOCTABICHHOMYIIJIaHYHAOI0/IEHUE, HECTOKHBINOH
OJIOTHYECKUIIKCIIEPUMEHT,HEOOIIBIIIOCUCCIE0BAHMENIOYCTAHOBIECHUIOOCOOEHHO
CTEHOMOIOTUYECKOT000bEeKTA(TIpOIIeCCa)u3yUCHUS,

® [PUYHUHHO-
CJIEICTBEHHBIXCBA3EHN3aBUCUMOCTEHONOIOTHIECKUX00BEKTOBMEK TYCOOO0H;

® OIICHMBATh HA MPUMEHHMOCTh U JIOCTOBEPHOCTh HWH(MOPMAIINIO, MOJYyYECHHYIO
BXOICHAOTIOICHUSIMAKCIICPUMEHTA;

® CaMOCTOSTEIBHO(DOPMYIUPOBATHO00OIICHUSIMBBIBOIBITIOPE3YIbTaTAMITPOBEIEHH
oro HaOIIOACHUS, AKCIICPUMEHTA, BJIAJIETD
WHCTPYMEHTAMHOIICHKHIOCTOBEPHOCTHITONYYCHHBIX BEIBOJOBHOOOOIIIEHNI;

® [IPOTHO3WPOBATHBO3MOKHOEAATbHENIIICePAa3BUTHECONOIOTHUSCKUXITPOIIECCOBUUX
MOCJICJICTBAS. B QHAJOTHYHBIX WM CXOOHBIX CHUTyaIlUsAX, a TaKxke
BBIIBUTATHIPEITOIOKEHUSI00 NXPA3BUTUN BHOBBIXYCIIOBUSXU KOHTEKCTaX.
PabotacundopmMalmen:

® [IPUMEHATH pa3IMYHbIC METOJbl, WHCTPYMEHTBHI W 3alpoChl IPH IOUCKE U
0T00PEOHNOTOrHIECKONMH(BOPMATMUIIIAIAHHBIXU3UCTOYHUKOBCYYETOMITPEIIIONK




€HHONYy4YeOHOM OMOJOTHUUeCKO3a1auu;
BBIOMPATh,aHAJTU3UPOBATh,CHCTEMATU3HPOBATEUUHTEPIIPETHPOBATHONOIOTHUECK
YIOMH(pOpMaIUIOpa3INYHbIX BUI0BU(POPMITPEICTABICHHUS,

HaXOJIUTh CXOJIHBIC apTYMEHTHI (TMIOATBEPKIAIOIINE WU OMPOBEPTAIOIINE OIHY
UTYKEH/JICI0,BEPCHIO ) BPa3TNIHBIXMH( OPMAITHOHHBIXUCTOYHHKAX
CaMOCTOSTEIIbHOBBIOMPATHONI TUMATILHYIO () OPMYTIPEACTaBICHUINH(DOPMAITUHUH AT
JIOCTPUPOBATHPEIIaeMbIe3aIaUNHECIIOKHBIMACX EMaMU, THATPaMMaMU, HTHOUTpad
UKOHH UX KOMOMHALIMSIMHU;
OIICHUBATHHAEKHOCTHONOIOTHIECKOMIMH(POPMAITMATIOKPUTEPHUSM, TPEATIOKCHHBI
MYYHTEIEMUIUCHOPMYITUPOBAHHBIMCAMOCTOSTEIBHO;
3aIIOMHHATHHCHUCTEMATH3NPOBATHLOMOJIOTHYCCKYIOMH(POPMAIIHIO.

BcegepeosnaoenusynusepcanbrvimuyueoHbIMUKOMMY HUKAMUBHBIMUOCUCMBUAMU

O6mienue:
BOCITPUHUMATHEU()OPMYITHPOBATHCYKICHHUS, BRIPAXKATHIMOIIUUBIIPOIIECCEBBITIOTHE

HUSTIPAKTUUECKUXH JTJAOOPaTOPHBIX padoT;
BBIPaKaThCe0sI(CBOIOTOUKY3PEHHUS )BY CTHBIXUITUCbMEHHBIXTEKCTAX;
pacno3HaBaTbHEBEPOATbHBIECPEICTBAOOIICHHS,IOHUMATH3HAYEHUECOLIMATIBHBIX3
HAaKOB,3HAThUPACIIO3HABATHIIPETOCHUIKUKOH(IUKTHBIXCUTYAUIH
CMATYaTbKOH(IMKTHI,BECTUIIEPETOBOPHI;

NOHUMAaTbHAMEPEHUSIPYTUX, TPOSBIAThYBAXKUTEIbHOCOTHOLIEHUEKCOOECETHUKY
UBKOpPpEKTHOM (HopMedOpMYIUPOBATHCBOMBO3PAKEHHUS;

B XOJA€ JAuaiora W/WiaM JUCKYCCHMM 3aJaBaTh BOINPOCHI MO CYLIECTBY
00CyX/1aeMOHONOIOTHUYE€CKOUTEMBINBBICKA3bIBATHUICH  HAIICJICHHBICHAPEIIICHHEO
MOJIOTMYECKOM3aJauUIIOIePKAHNE0Iar0XKeaTeIbHOCTHOOICHUS;
COMOCTAaBIIATbCBOUCY K ACHUACCYKIECHUAMUIPYTUXYYaCTHUKOBINAIIOTa,00HAPYXK
MBAThPA3JINYUAN CXOJCTBONO3UILINN;
MyOJIMYHONPEACTABISATHPE3YNbTATHIBBITOIIHEHHOTOONOIOTMYECKOT00NbITA(IKCIIE
PUMEHTA,UCCIIeI0BaHUS, IPOCKTA);

CaMOCTOSTEIbHOBBIONPATH()OPMATBBICTYIICHUACYIETOM3AAAUIIPE3CHTAIIMUIOCO
OeHHOCTEHay U TOPUMUBCOOTBETCTBUMCHUMCOCTABIIATHYCTHBICUTTICEMEHHBIETEK
CTBICUCTIOJIb30BAHUEMUJITIOCTPATUBHBIX MAaTEPUAIOB.
CoBMeCTHasICATEALHOCTH(COTPYIHUYECTRO):
MOHUMATHUHUCIIONB30BATHIIPEUMYIIIECTBAKOMAH THOMUUH IUBUTY AIBHOUPAOOTHI
IIpH peLIeHnn KOHKPETHOU OHoJIOrNYeCKOn po0JIeMBl,
000CHOBBIBAaTbHEOOXOIUMOCTh TIPUMEHEHUSI TPYIIOBLIX (POpM B3auMOJEHCTBUS
P PEIICHUUTIOCTABICHHOMYYEOHON 3a/1a4u;

NPUHUMATH 11€JIb COBMECTHOM NEATECIIbHOCTH, KOJJIEKTUBHO CTPOUTH JEHCTBUS
moe€ JOCTUKEHUIO: PACHpeNeiaTh POJIM, JOTOBAPHUBATHCS, 00CYXIATh MPOIIECC
UPE3yJIbTATCOBMECTHON PabOTHI;

yMETH0000IAaThMHEHUSHECKOIBKUXITIOICH, TPOSIBISITHhIOTOBHOCTHPYKOBOIUTH,B
BIMOJTHATHIIOPYYEHUS, TOTUUHSATHCS,



IUTAHUPOBATHOPTaHU3AI[MTIOCOBMECTHONPAOOTHI,OMPENEIATHCBOIOPOIb(CYUETOMIT
PEANOYTEHUHNBO3MOKHOCTEHBCEXYYaCTHUKOBB3AaUMOICHCTBUS ), pacipeieisITh3a
JaYMMEXKTy4IEHAMUKOMAaH 1bl,y4aCTBOBATHBIPYNIOBBIX(hopMaxpaboThI(00Cy k1€
HUs1,00MEHMHEHUSIMU,MO3TOBBICIITYPMBIUUHBIE );
BBINIOJTHSATHCBOIOYACTEPA0OTHL,I0CTUTAThKaYECTBEHHOTOPE3YIHbTaTAIIOCBOEMYHAIT
PaBJIEHUIOMKOOP IMHUPOBATHCBOUICMCTBUSACAPYTUMUYICHAMUKOMAHIbI;
OIICHMBAThKA4u€CTBOCBOCTOBKIIAAaBOOIIMUATIPOTYKTIIOKPUTEPHUSIM,CAMOCTOSI TENIbH
ochOopMyTHMPOBAHHBIMYYaCTHUKAMHB3aUMOICUCTBHS ; CPABHUBATHPE3YIbTATHICHC
XOTHOW3aJa4€MBKIAKAKI0TOUJIEHAKOMAaH bIBAOCTHKEHUEPE3YIIbTATOB, pa31ell
ATbC(PEPYOTBETCTBEHHOCTUUITPOSBISITHIOTOBHOCTHK
MPEIOCTABICHUIOOTYETANIEPEATPYIIIOM;
OBJIAJIETbCUCTEMONYHUBEPCATBHBIXKOMMYHUKATUBHBIX ICHCTBUM, KOTOpasiobecte
4uBaeTCHOPMUPOBAHHOCTHCOIUAIBHBIX HABBIKOBUAIMOIIMOHATbHOTOMHTEIICK Tl
KOJIbBHUKOB.

chepe o61a0€HUsL YHUBEPCANLHBIMU YUEOHbIMU Pe2YIISIMUGHBIMU OCUCMBUIMU:

Camoopranusanus:
BBISIBIIATHIIPOOJIEMBLIIAPEIICHUSB)KU3HEHHBIX N Y4€OHBIX CUTY AL USAX, UICIIOJIb3Y 01
OJIOTUYECKUE3HAHMS;
OPHEHTHPOBATHCABPA3INYHBIXITOAXOAAXITPUHATUAPECLICHU I (MHIUBU LY ATTBHOE, ITP
MHATHEPEUICHUSBIPYIIIE, TPUHATUEPEILIEHUUT PYTITION );

CaMOCTOSITEIIbHOCOCTABIISThAITOPUTMPEIICHUA3a1au U (MITMETOYaCTh ),BHIOUPATHC
OCcOoOpeIIeHUTy4eOHOMONOIOTUUECKO3a1aunCyYETOMUMEIOIITUX CSPECYPCOBUCO
OCTBEHHBIXBO3MOKHOCTEH,apTryMEHTHUPOBATHIIPE TaraéMbleBapUaHTHIPCIIICHUT;
COCTaBJISITHIUIAHICHCTBUM(TIIIAHPEATA3AIUMHAMEYEHHOT0JITOPUTMAPEIICHUS ), KO
PPEKTHPOBATHIPEITIOKCHHBIHATOPUTMCYYETOMIIONYYCHUSTHOBBIXOMOJIOTHUECKH
X3HaHUMOO M3y4aeMOMONOJIOTHY€CKOMOOBEKTE;
NenaTbBhIOOPHOPATHOTBETCTBEHHOCTh3apELICHHUE.

CamokoHTpoJib(pedaekcus):
BJIa/IETHCIIOCOOAMICAMOKOHTPOJIS,CAMOMOTHBAIMUUPEPIICKCHN;

JaBaThaJICKBAaTHYIOOLICHKYCUTYalMUHIIPEIaraThIljlaH €EM3MEHEHHS,;

YUYHUTBIBATh KOHTEKCT WU MNPEABUIETH TPYIHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTH
IpHUpelIeHUNy4e0HOMONOI0rnYeCKON3a1auu,a1al THPOBATHPEIIEHUEKMEH IO IIH
MCSI00CTOSITENNILCTBAM;

OOBSCHATD IIPUYUHBI JOCTUKEHUS (HemoCTHKEeHUS) pEe3yJIbTaTOB
JesITeIbHOCTH, JaBaThOLIEHKYTPHOOPETEHHOMYOTIBITY, yMEThbHAXOIUTHIIO3UTUBHO
€BIPOU3OLIEAIICHCUTYALUH;
BHOCUTBHKOPPEKTUBBIB/IEATEILHOCTEHAOCHOBEHOBBIXOOCTOSTEIHCTB, I3MEHUBIINX
CSICUTYaIlUi,yCTaHOBJIEHHBIXOIMOOK,BOSHUKIIUXTPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U

yCHOBI/IHM.9MOHHOH8JIBHBII>1PIHT€JIJI€KTI

pas3in4aTb,Ha3bIBATbUYIIP aBJ'IHTBCO6CTB€HHBIMI/IBMOI_[I/IﬂMI/II/IBMOHI/IHMI/I
APYTux;



® BBIIBIATbUAHAIN3UPOBATHIIPUYNHBIIMOLINN;

® CTaBUThCEOSHAMECTOIPYroroueaoBeKa,I0HUMaTbMOTHBBIMHAMEPEHUSAPYTOTO;

® PEryJupOBATHCIIOCOOBBIPAKEHUSIIMOLIHIA.

e [Ipunsaruecedsuapyrux;

® 0CO3HAaHHOOTHOCHUTBCSAKAPYTOMYUYEIIOBEKY,eTOMHEHUIO;

® [IPU3HABaTHCBOENPABO HAOMINOKYH TaKOEKEIPABOAPYTOIO;

® OTKPBITOCTHCEOECUIPYTHM;

® 0CO3HaBATbHEBO3MOKHOCTBKOHTPOJIUPOBATHBCEBOKPYT;

® OBJAJETh CHUCTEMOM YHUBEPCAJIbHBIX YUYEOHBIX PEryJISTUBHBIX JIEWCTBHIA,
KoTOpasio0ecnieunBaeT(hopMIUpPOBAHUECMBICIOBBIXYCTAHOBOKINYHOCTH(BHYTPEHH
ASMO3ULUSITMYHOCTH ), ioKM3HEHHBIXHABBIKOBIMYHOCTH(YITPaBIEHUACOO0M, caMO
UCLUIUINHBL, yCTOWYUBOTO ITOBEACHHUS).

IIpeameTHbIe pe3yJibTaThl OCBOCHMS
nporpamMmMbIBrio3HaBaTeIbHOM (MHTEIEKTYaIbHO
i)cepe:

— mnpuoOpeTeHue OmbITa HCIHOJIb30BAHUS METOAOB OHOJIOTMYECKON HayKH C
LENbIOM3YyUEHUs1 OMOJIOrMYEeCKHX OOBEKTOB, SIBICHMA W NPOLECCOB: HAONIO/CHUE,
OIKCaHUE,MPOBEACHUE HECIOKHBIX OMOJIOTUYECKUX OIBITOB U HKCIIEPUMEHTOB, B TOM
qucie
CHCII0JIb30BAHNEMaHAIOTOBBIX MU (POBBIXOMOIOTHYECKUXTTPUOOPOBUUHCTPYMEHTOB;

— (dopMUpOBaHME YMEHMSI MHTEIPUPOBATH OHOJOTMYECKHE 3HAHUS CO 3HAHUSIMU
U3JIPYTUX  Y4eOHbIX  mpeaMeTroB  ((PU3MKH, XUMHUH, Treorpauu, HCTOPUH,
0O0I1IeCTBO3HAHMSIH T.1I.);

— (¢opMupoBaHue yMEHUW  pemaTh  ydyeOHble  3amauyd  OMOJIOTMYECKOTO
coJiep KaHus, BBISBIIATHIIPUINHHO-
CJIEICTBEHHBIECBSI3U,ITPOBOIMTHKAYE€CTBEHHBIEUKOJINYECTBEHHBIEPACUETHI,I€TIaTHBBHIBO/]
BIHAOCHOBAHUHUIIOTYYEHHBIXPE3YIHTATOB;

— (opmupoBaHue  yMeHUs ~ IUJITAHUPOBATh  y4eOHOE  HWCCJIENIOBAHUE  WJU
NPOEKTHYIOpaOOTYy € YyYe€TOM I[IOCTaBJICHHOW wenu: (opMyaupoBaTh HpodseMy,
TUIOTE3Y u
CTaBUTbH3a1aUNUCCIICOBAHNS, BHIONPATHAICKBATHOIIOCTABICHHONIICTMMETO B, IETaThB
BIBOJIBITIOPE3YIHTATAMUCCIICIOBAHUS U TPOCKTHONACSI TETLHOCTH;

—  (OpPMHUPOBAHUEUHTEPECAKYTITYOJICHHIOONOIOTUUECKUX3HAHU M (TIpeanpodribHAs
MOATOTOBKA U MPOodeCCHOHANTBHAS OPUEHTAIHS) U BEIOOPY OMOJIOTUHUKAK TTPO(PHIBHOTO
npeaMeTa Ha CTYIICHU CpeIHEeTO TIOJTHOTO o0pa3oBaHUs TUTST
OyaymienpodeccnoHaIbHORAEATEIbHOCTH,BOOIaCTUONOIOT UK, ME TUITUHBI, YKOJIOT UM, TT
CUXOJIOTHH,BETEPUHAPHH,CEITbCKOTOX03ICTBA;

— BJIaJICHHEHABbIKaMUPAOOTHICHH(OPMAIIMEHECTECTBEHHO-HAYYHOTOCOACPKAHHS,
npeacTaBlieHHOM B pasHod  ¢opme (B BHAE ~ TEKCTa,  TaOJMYHBIX
JTAHHBIX,CXeM,TpadUKOB,THATPAMM, MO IeTIEH, N300paKEHNH ), KPUTUIECKOTOAHATTN3anH(]



OPMalIMMHOLIEHKH €€JI0CTOBEPHOCTH;

— YMEHHE UHTEIpUpOBaTh OMOJOTMYECKHE 3HAHMS CO 3HAHUSAMHU JIPYTUX
Y4eOHBIXIIPEIMETOB; HMHTEPEC K YIIIYOJIEHHWI0O OMOJNOTMYECKMX 3HAHUW W BBIOOpPY
ouooruu
KaKIMpo(IBHOTOMPeIMETaHayPOBHECPEIHET000IIET000pa30BaAHUA IOy Ty e HTIpOodhec
CHOHAJIbHOUIES TEIbHOCTUBOOIACTUONOIOTU U, METULINHBL, KOOI M, BETEPUHAPU U, CEITh
CKOT0XO0341CTBA,TUIIIEBOUITPOMBIIIIIEHHOCTH,IICUXOJIOT U, UICKYCCTBA, CIOPTa - HUMETh
YEeTKHUE IpEeICTaBICHUS 0 MaTEepUATUCTUUECKON
CYLIHOCTUT€HOMOBXHBBIXOPTaHU3MOBUPETYIIALIUIONXPAOOTHI;

— 3HaHUE OCHOBHBIX (AKTOPOB OKPYKAIOLIEH Cpeibl, BIMUAIOIIMX HAa PA3BUTHUE
UCYLIECTBOBAHUEKUBBIXOPTraHU3MOB,a1all TAlIUIK()aKTOPaAMOKPY>KatoLIEN Cpebl;

— 3HaHUWE OCHOBHBIX MOJXOJOB OHMOTEXHOJIOTWMH, UCIOJB30BAaHUS €€ TOCTHKEHUI
BCOBPEMEHHOM HU3HHU YEJOBEKAa, OCOOCHHOCTH HCIIOJIb30BAaHUSI JKUMBBIX OpPraHU3MOB
JUTSITIPOM3BOICTBEHHBIXHY K] YEJIOBEKA;

— 3HAaHHWE OCHOBHBIX TIOJXOJOB CEJNEKUUU U OHOTEXHOJIOTMH KyJIbTYPHBIX
pacTeHui,XapaKTepru30BaTbI e HETHYECKUMOIU(PUIIPOBAHHBIEPACTEHUS,0NIEPUPOBATHIIO
HATUSAMU,TUOpUIN3aLUs, 0TIaIeHHAATHOPUAN3A LIS, UICKY CCTBEHHBIHOTOOP,T€TEPO3UC, TP
aHcopMalus,MyTareHe3,reHeTHYEeCKOePEIaKTHPOBAHUE;

— TOHMMAaHHUEMOJIEKYJISIPHBIXMEXaHU3MOBpPEAIN3alMMHACIIEICTBEHHONNH (hopMaLn
MUYMEHUECBOOOTHOONEPHUPOBATHOCHOBHBIMUIIOHATUMUMOJIEKYISIPHOMONOIOT MTMUEECO
BpPEMEHHBIXHANPaBICHUI—TEHOMHUKHU,METAr€HOMUKH,IPOTEOMUKH;

— 3HaHUME OCHOBHBIX 3a00JIEBaHMII YENOBEKAa, MEXaHW3MOB UX pa3BUTHS,
CHOCO0AXUXIMarHOCTUKUY JICUEHUS;

— ¢opmupoBaHue yMEHUS HCIIOJIb30BaTh MMOHATUHHBIN arrmapar 51
CHUMBOJIMYCCKUUS3BIKI€HETUKH, IPAMOTHOCTIPUMEHEHUCHAY YHBIX TEPMUHOB,ITOHSATHIA, T€O
PHi,3aKOHOBIJII00BSICHEHUIHAOTI0IaeMBIX OMOJIOTHIECKIUX 00 BEKTOB, IBICHUMHIIPOIIECC
OB,TTO3BOJISIONTUX3AJI0KUTH(DYHIaAMEHTHAYYHOTOMHUPOBO33PCHHUSI.

BuiennoctHO-opueHTanmonHOMChepe:
— 3HaHHE,4TONMPHUMEHEHUECOBPEMEHHBIX TEXHOJIOTHIHMOJICKYIIPHOMNOHOIOTHUIIO3BOIS
eTYCIEITHOPEIAThTaKNEe371000 THEBHBICTIPOOJIEMBI, KAKOXPAHAOKPYIKAIOMIEH  CpEJIbl,
COXpaHEHHUE 37J0POBbS UeJI0BEKa, KOHTPOJIb H BOCCTAHOBICHHUEIKOCHCTEM.

TEMATHYECKOEIIJNIAHUPOBAHMUE

Moayib«OCHOBBIPACTEHHEBOACTBA» TKIACCHI

Tembl OcHoBHOecOEpKAHUE JlesiTeIbHOCTD
IIKOJbHUKOB




Tema 1. BBenenue

BPacTEeHHEBOACTBO(
2 4)

Yrto-Takoe
PacTEHHUEBOACTBO:OCHOBHBIC
(haKTOpPBIBBIPAIITUBAHUSAPACT
CHUH.

Hcropus
Pa3BUTUAATPOXUMHUYECKHUX

3HaHUU(PabOTHI M.B.
JlomonocoBa,
10.JIubuxa,byccenro,B.B.
Jloxy4aesa, K.A.

Tumnpssesa,ll.A. KocTeruesa,

JLH.

[IpaxTHueckaspaboTa
«boukaJluouxay.




[IpssHUIIHUKOBAKUID. ).

Tema 2. [IpaBunanocranoBKU Hccnenosarensckas
ATpPOTeXHUYECKHUI | arpO3KCIIEPUMEHTOB. pabota«PakTopsl,
IKCTepUMeHT(2 1) [TocTaHOBKAa’KCIEPUMEHTOBC BIIMSAIOLIMEHA
pacteHusiMU. BeiOOpTEMBI, IpOpacTaHueCceMIH(POCT
COCTaBJICHUETUIIOTE3bL, LICTUH IIPOPOCTKOB)».
3a1a43KCIIEPUMEHTAIIO [IpakTuueckaspadboTa
BBIPAIIMBAHUIOPACTCHUIB «COopyCcTaHOBKUJIS
KOHTPOJIMPYEMOMCpEE. BBIPAIIMBAHUSPACTCHUIB
KonTponu,nmoBropHocry, KOHTPOJIMPYEMBIX
IIPOBEICHUEIKCIIEPUMEHTA. YCIIOBHUSAX.
[ImaHMpOBaHUEIKCTIEPUMEHTA.
OueHkape3ybpTaToB
AKCIIEPUMEHTA.
OCBOEHUETEXHOJIOTHN
KpPYTJIOTOIMYHOTOBBIPAIIMBAHUS
CaJIaATOBUMUKPO3EJICHUB
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIXYCIIOBUSX.
Tema3.Poab Bopa.Pacteop.BeiTsixkKa. [IpakTuueckaspadoTa
XHMHYECKHUX AHHOHBI,KaTUOHBI, «CXeMBITUTATENBHBIX
3JIEMEHTOBB JIEKTPOIIPOBOAHOCTBEUPH pactBopoB.Pacuernos
NUTAHUMPACTEHUH | pacTBopa.PonbxumMuuecknx yIOOpeHUN IS
(29) AJIEMEHTOBBIIUTAHUUPACTEHUN. | IUTATEIbHBIXPACTBOPOBY.
[TomyyeHunenurarenbHbIX [IpakTuueckaspadoTa
BEILIECTBPACTEHUSAMM. «ITpaBunacMemmBanus
VY 1o6penusi:oprannyeckue, ya00peHuii»
MUHEpAJIbHbIE, [IpakTuueckaspabdbora
MUKpoOHOJIornyeckue. Tumel «IIntannepacrenmii:
nuTaHuspacTeHui. Bozagymnoe TEXHOJIOT U
UMUHEpaIbHOE(KOPHEBOE) IIPUTOTOBJICHUS
NUTaHWEpACTEHUM. T paHCcIiopT IIATATEIbHBIXPACTBOPOB
MATATEIbHBIXBEIIECTB IS Pa3HBIXKYJIBTYP».
pacTEHUI: BOCXO QAU [TpakTuueckaspadoTa
HUCXOIAIIMNTOK. BakHenme «MOHUTOpPHUHT
Kanuiinele,hochopHbIEH MUHEPATIbHOTOMUTAHUS
a30THBICYTOOPEHUS, X pacTeHu».
cBoiicTBa.lIpocTeiencoxHbIe [IpakTuueckaspadoTa
yInoOpeHus. «PactutenpHas
Poctupazsutuepacrenuii: JIMATHOCTHKAY.
ATaNbIOHTOTeHE3a,(haKTOPhI, HccnenoBarenbekas
BIIMSAIOLIIMEHAPOCTPACTEHUI: pabora«OueHka
CBET,[yCTOTANlOCAJOK,ITUTAHUE, | COCTOSIHUSIKOMHATHBIX

cybcTpar.
OCOOEHHOCTUITUTAHUS

pacTEeHUH,paCTCHUHA
LIKOJIbHOUTEPPUTOPHH,




pacTeHud a3oToM. A30T H

€ro3HaueHue B KUZHU
pactenun.@opmbl  azora U
UXTPEBPALICHUEBIIOYBE.
Hctounuku dbocdopa
JUISIPACTEHUS.
3nadenunedocdopcoaepxranmx
COCIMHEHUI B KJIETKE.
Ponpmakpospruyeckux
coenuHeHuipochopa B
SHEPTETUYECKOMOOMEHE.
Bnusiaue Kajus Ha
(bu3HUecKecBOCTBa
IpOTOIUIa3Mbl,  Ha(EpPMEHTHI

YTJIEBOJIOPOTHOTOOOMEHA,CUHT
€30€JIKOBH Jp.

Posb KaJIns B
OI/IEP>KAHUMMOHHOTO
OajlaHca B TKaHAX, BIIpOIECCAX
camoperyJisanun. PerynaropHas
HUCTPYKTypoOoOpa3oBaTeIbHasP

0JIb KaJIbIHA. Yyactue
BOOpa30BaHUU
KJICTOYHOMCTECHKH,
MOJEPKAHUUCTPYKTYPBI
MeMOpaH  HMperyisius  HX

MPOHUIIAEMOCTU.3HAYEHUE
MarHus
BMETa00IM3MEpacTeHUH.

Maruaun B cocraBe
xJiopoduIia,cXoaCTBO
xjopoduina UreMOTrJIO0nHA
KaKCBUETEIHCTBO
€IMHCTBAOPTraHUYECKOTOMHUPA.
Cepa u €ero
OCHOBHBIECOEUHEHUSI, ux
pOIIb BCTPYKTYPHOH
OpraHu3alUUKIIETKH, Yy4acThe
BOKHUCJIUTEIBHO-
BOCCTAHOBUTEIbHBIX

peakunsax MUKpPOIIEMEHTBI.
[Ipencrasnenus 0
POJIMMUKPO3JIEMEHTOB
BMeTa00JIU3ME

pacteHuii.Oco0eHHOCTH
NOCTYIIJICHUSIMUKPOAJIEMEHTO

yCTaHOBKa
PUYUHIIATOIOTUY
€CKUXCOCTOSIHUM
(TIpUHATHYHN ).
UccnenoBarenbckaspadboT
a «OneHka
BIUSTHUASPA3TAYHBIX
3JIEMEHTOB HACOCTOSIHUE
pactenuii(cocTaBieHue
Pa3IMYHBIXITOAKOPMOK)».




BBpPACTEHUS.
CuHepru3MuaHTaroHu3M




AJIEMEHTOB
pacrenui.PacturenbHas
JUarHOCTUKA

bITKA 3JICMCHTOBIIMTAHM .

IIUTaHHUA

AMETO/bI
ueHTU(PUKAIIMUHEI0CTaTKa/ N30

Tema
4.PeryasitTopbipocT
apacTeHuil.
3ammTapacrennii(
2 1)

[TonsiTue 0 perynsaropax
poctapacteHuid. CTUMYJISTOPBIP
ocTa

— (UTOrOpMOHBI
(ayKCHHBI,THOOCPEIUTUHBI,
IIUTOKUHUHBI ). THTHOUTOPBIPO
CTapacTCHUM:

1. mpupoxansie
(abcrm30BasSKHUCIIOTA U
HEKOTOpbIe(heHOTbHBIC
BelecTBa(MKyMapoBas,
KOpUYHAasL, CATUINIIOBASIKHIC
JIOTHI).

2. cuHTeTUYeCKue(MOppaKkTUH
bl, pETapIaHThI,Ae(POTUAHTHI,
J€CUKAHTHI,TepOULINIbI).
OUTOMOHUTOPUHTH
olieHKacocTossHusApacTeHnii. Co
BPEMEHHBIECTIOCOOBIMOHUTOPHU
HTA.

3ammuTapacTeHUUOTB
pEAUTEIICN: OCHOBBI
ouomeToa.

[IpakTuueckaspadoTa
«DUTOMOHUTOPUHT
MOIICHKA
COCTOSIHUSIPACTEHUH.
CoBpeMeHHbIECTIOCOOBI
MoHuTOopuHray.Mccnenona
TeIbCKasipadoTa
«BinmstHuer
eTepoayKCHHA
HaAIpopacT
(poct
Hapa3HbIXC
TaUSX ,BPA3HBIXYCIIOBHIX

)

pacTeHUI.
[IpakTuueckaspadbora
«HCcekTapuu: mpaBuia
UYyCIIOBUS
Pa3BEICHHUSIIOIE3HBIXHAC
E€KOMBIX).

aHucC

Pa3IUYIHBIX




Tema 3.
Boanasi,mecuana
|
HUII0YBEHHAAKYJI
bTYPBbI,
HXIIPUMEHeHHue
BBbIpAIMBAHUM
pacTeHuil.
Du3noJIorusp
acTeHuii(24)

BOI[Ha}I, rnecyaHas u
IMTOYBCHHAAKYJIbTYPHI, 1%0,¢
IMPUMCHCHHC

BBBIpaMHBaHHHpaCTeHHﬁ.
HpOBCI[CHI/Ie BOJbBI B KOPHC

ucTebdyiepacTeHU M.
Boauerit PEXKUM
PACTEHUI:CTPOEHUE YCTBHIL;

(GaKkTOpBLBIUAIONINE HA WX
PaCKpBITHE H3aKpBITHE.
3HaueHUe MeXaHU3MaperyJsiuu
UCIIApEHUS BIarupacTEHUEM.
doTOCHHTES —
YHUKAJIBHBIMIPOIECC PACTCHHIM.
TemHOBas
ucBetoBasidazbihOTOCUHTE3A.

3HayeHue dboTocuHTE3a
TUTSKABBIX OpraHU3MOB.
dakTOophIpOCTa pacTeHMil:
BO3yX uasparus.
[TonzeMHOE ABIXAaHUEPACTCHUN:
COCTABIOYBEHHOI'O

BO31TyXa,ra3000MeH.l"a3000MeH

[IpakTuueckaspadora
«KopneBoe
nasiieHune».lIpaktuuec
Kaspabora
«IIpurorosnenuenpenap
ara YCTBULIMETOIOM
caenkay.MccnenoBarenb
CKHepaboThI
«BnusaHueycioBuin
COZIEP/)KaHUAPACTEHUN Ha
KOJIMYECTBOYCTBHUL.
[IpakTuueckaspadbota
«DYyHKIHOHAJIBHASI IUATHO
CTUKa pacTeHui
MOAKTUBHOCTUXJIOPOILIACT
OBY».
UccnenoBarenbckaspa
oota
«OmnpeaeneHnexsiopod
wuiaA u b,

OLICHKA




pUOECIIOYBEHHOM
BBIPAIIMBAHWH.

(bOTOCUHTETUYECKOM
AKTUBHOCTHPACTCHUIH
(baKkTOpOB,BIHSIONIUXHA
HEe».
[IpakTuueckaspadboTa
«Anspanus,CO; u0Oa.
JIpIXaHUEpACTCHU .
[IpakTuueckaspadboTa
«JlpIxaHuEepacTEHUM:
OLIEHKauHTEHCUBHOCTH
JbIXaHUSPACTEHUNH
IIJIOJIOBY.
Hccnenosarensckue
paboTtei«BausiHue
criocoOaBbIpalIuBaHUs
(cocTaBanmuTaTEIHLHOM
CMECH,CXEMbIBHECEHHS)
HApOCTH PA3BUTHUA
Pa3IMYHBIXPACTEHUI.

Tema 6.
KyabTypHbIe
pacTeHmust.
CoBpeMeHHbIE

acneKThbICeJeKIHHI
(29)

Kak4denoBeKCcTanmucnoab30BaTh
pacteHus?CBA3bpa3BUTHUA
MBUJIN3AIUMYCIIOBEKAN
OJOMAalIHUBAHUSIPACTCHUM.
JlomecTukanusi.
HacnencrBeHHOCTHEHM
M3MEHYHNBOCTh—OCHOBHEBIC
CBOMCTBaKUBBIXOPTAaHU3MOB.
HN3menunBocTs. Buapl
M3MCHYHBOCTb.
I'en—maTepuanbHBIMHOCUTEID
HACJICJICTBEHHOCTHHU
n3MeHunBoctTu. HykiennoBbie
KuCaoThl.JIokanu3anus
F€HETUYECKOrOMaTepHasaB
KJIETKE. [[eIeHUEeKIIeTOK.
Penmnukanus IHK.OcHoBHas

J0TMaMOJIEKYJIIPHOMONOIOTHH.

Tpanckpunuus. Tpancnsuus.
Myrannu.

O} dhekTOyTHIITOUHOTO
TOPJIBIIITKAUTEHETUIECKOE
pasHooOpasue.UroTakoe
reHO0aHK?3a4eMCOXPAHSITh
T€HETUYECKUEPECYPCHI
pactenuii? OCHOBHBIECTIOCOOBI

Juckyccus
«JlomecTtukarus,Bcenu
pPaCTEHUSUKUBOTHBIE,
KOTOPBICKUBYTPSIOMC
YEJIOBEKOMUM
0JIOMAaIIIHUBAIOTCS?
MoxHOIIMCUUTATD
TapakaHaoOMAaITHCHHBIM
KUBOTHBIM?».
[TpaktrnueckaspaboTa
«MoaudukalmoHHast
W3MCHUYHUBOCTB(JTUCTBS,
UTOJIKHCOTHOTO
JepeBa)».
[TpakTruueckaspadboTa
«I"eH—HMHCTPYyKIUAIIO
cOopkekneTku(Habucepe
WJIMKOHCTPYKTOPE)».
[IpakTuueckaspadoTa
«MyrtanusaadyTtepOopoie
(JTF000MO0BEKTH3
peabIAYyIEeHpaboThI, e
U3MCHCHUCHHCTPYKIIHH
PUBEACTKU3MEHEHUIO
BHEIIIHETOBU1a
00BeKTa)».




COXpaHEHUSI
TeHETHYCCKUXPECYPCOB
pactenuii (eXsitu u insitu).

3HayeHue pabor H.N.
BasunoBa.3akOHrOMOJIOTUYECKH
XPSIJIOB.
IenTpn!

MIPOUCXOKICHUSKYIbTYPHBIX
pacrenuii  H.M.BaBunoBa wu
IL.M. KykxoBckoro.OCHOBHBIE
METO/IbI

cenekuuu. ubpuauzanus.
®opmbl ot6opa.OCHOBHBIE
HaIlPaBJICHUSICEIEKIINU:
YIIYYIIEHUEYPOKAITHOCTH,
YCTOWYMUBOCTU KOUOTUYECKUM U
abuotuueckumdakTopam.
Ectp I KU3Hb B
npooupke?bruoTexHomorMs
KYJbTYPHBIXPACTCHUH.

Kak YEJI0BEK
MOKETMOIU(PUIIPOBATH
pactenus?l eHeTuueckoe
penaktupoBanue.COBpEeMEHHbBIE
MOAXObIN

JIOCTUKEHUS
TE€HETUYECKOTrOpPeIaKTUPOBA
HUSIPACTECHHM.

[Ipaktuueckass  pabota
norpymnmnam «Otkyna
HaHaIIUX

CTOMaX(PPYKThI/OBOIIIH/3]T
aku».IIpaktuueckaspado
Ta
«BpIpammBaem
Kakmposectu
CKpPELIMBAHUE YyTOPOXa».
HccnenoBarenbckaspadbo
Ta
«BrIpampuBanuepacTeHUN
B pOOUPKE»(MOKHO
BOCIIOJIb30BaThCAPE3YJIbT
aTaMHIPE b TYIINXIKCIIE
PUMEHTOB
MIOCOCTABJICHUIOITUTATEIb
HBIX
PacTBOPOBJIIPACTCHUI ).
[IpakTuueckaspadoTa
«I'eHOMHBIE
HOXKHUIIBI(MOICTUPOBAH
ue
pabotsicucTeMbICRISP-
Cas)».

TOpOX.




Tema
7.PacTureibHas

npoxykiusi(54)

Hanzemurbie u
M10/13€MHBICOPTaHbl
pacTeHuil. [ToGer
UBUJIOM3MEHEHHBIN
noOerpacTeHuil.

CnocoObIpa3MHOKEHUSIPAC
TCHUMU.

[TonsTne 0
MPOJTYKTOBIIUTAHHUS.
[IpoOneMBIKOHKYPEHLIH
OTEUYECTBEHHBIXIIPOAYKTOB
OUTaHUS CUMIIOPTHBIMHU.
JloructukanocTaBKku U
CPEICTBAaCOXPAHEHUS
IPOJYKTOBIIUTAHUS.
MUuKpo3€eneHb:  I0JIE3HOCTh
UTEXHOJIOT .

XHUMUYECKUN
AHAIU3IPOTYKIIHH.
OcHoBBICTIEKTPOPOTO
Metpun.llorernmome

TpHSL.

Xpomarorpadus.

Ka4yCCTBC

[IpakTnueckaspadbora

«IIpenensHO
JOIIyCTUMBIEKOHIIEHTPAL]
un  (IIJK)  umeroasl

KOHTPOJII0€30MacHOCTHPA
CTUTEHHBIX
POYKTOBITUTAHUS.
UccnenoBarenbckaspadboT
a «OneHka
KaueCTBABBIPAIIICHHOMMHUK
pO3EIICHI» (imbocBos,
1160 u3
marasuHa).lIpaktuueckas
pabota

«MeTtonl
OIICHKHMKA4eCTBa
PaCTUTEIBHOUNIPOYKIIH
u: XpaHCHHE
MCOXPAaHHOCTHITUTATEIb
HBIX BEIIECTB»(T10
JIOCTYITHOMYOOOpyA0Ba
HUIO).

HUccnenosarennckas




paboTta
«OmnpeneacHUEeBUTaAMIHA
C  MeTrogoMOoOpaTHOTO
TUTPOBAHUS BIUIOAAX Ha
pa3HOM
cpoke(crmocobe)xpaHeH!
.




IloypouHoe niianupoBaHue 7 Kjacc

KosmmuecTBO yacos Hara DJIEeKTPOHH
U3Yy4YEeHH | ble
[
Jrj;-n Tema ypoka Beero KonTpoibu IIpakTHyeckue 1/135:: eT]?n a 7ﬂﬁ :)Ig;)b al;(():;]:Tee
ble padoThI padoThI 7a JBHBIE
pecypchl
1 Yro-Takoe pacTeHUEBOJCTBO: OCHOBHBIE L
(pakTOpBI BBIpAIMBAHUS PACTEHHUH. 02.09.2023 | 13.01.2024
5 Hcropust pa3BUTHS arpOXUMUYECKUX L
3HAHUHU 09.09.2023 | 20.01.2024
3 [IpaBuna nocTaHOBKHU L
arpodKCIICPUMEHTOB. 16.09.2023 | 27.01.2024
OcBO€HHE TEXHOJIOTHH
KPYTJIOTOAMYHOTO BhIPAIIUBAHUS
4 cajaToB U MUKPO3EJICHH B 1
KOHTPOJIUPYEMBIX
HCKYCCTBCHHBIX yCJIOBUAX. 23.09.2023 | 03.02.2024
Ponp xumuueckux
AJIEMEHTOB B TUTAHUU PACTEHUI.
5 [Tonydyenue nuTaTenbHbIX 1
BEIIIECTB PACTCHUSIMH.
30.09.2023 | 10.02.2024
TpancnopTnUTaTEIbHBIX BELIECTB
pPacTEeHUI: BOCXOIAIIUN U
6 HUCXOIAIHI TOK. BaxkHelne 1
KanuitHble, pochopHbIe U
a30THbIE y00peHusl, UX 07.10.2023 | 17.02.2024




CBOMCTBA.

[lomsaTne 0  perymsTopax  pocra
pactenuii. CTUMYJIATOPBI pocTa

14.10.2023

24.02.2024

CoBpeMeHHbIE CITOCOOBI MOHUTOPHUHTA.
3anuTa pacTeHU OT BpeAUTENCH:
OCHOBBIOHMOMETO/IA.

21.10.2023

02.03.2024

Kak yenoBek crai ucnonb3oBaTh
pactenusi? CBsA3b pa3BUTUSA
LUMBWINA3AI[MU YeJIOBEKa U
OJIOMAallIHUBAHMS PACTEHUM.

28.10.2023

09.03.2024

10

HacnencTBeHHOCTE B
W3MEHYHBOCTh — OCHOBHEIC
CBOMCTBA UBBIX OPTAHU3MOB.
HN3menuuBocth. Buasl
N3MEHUYNBOCTD.

04.11.2023

16.03.2024

11

HansemMHble ¥ mOA3E€MHBIE  OpraHbl
pactenuii. [lober u BHUIOM3MEHEHHBIN
nober pacTeHui. Crioco0s1
Pa3MHOKEHHSI pACTEHUM.

11.11.2023

23.03.2024

12

[TonsTue 0 Ka4yCCTBC IMPOAYKTOB
INUTaHUA.

18.11.2023

30.03.2024

13

[TpoGyieMbl KOHKYPEHITHH
OTEYECTBEHHBIX MPOJYKTOB MUTAHUS C
UMIIOPTHBIMH.

25.11.2023

06.04.2024

14

Jloructuka AOCTAaBKH U CPEACTBA
COXpPAaHCHUA NPOAYKTOB MU TAHU.

02.12.2023

13.04.2024

15

Mukpo3eneHs: MOJIE3HOCTh u
TEXHOJIOTHSI.

09.12.2023

20.04.2024




16 XUMUYECKUI aHAIU3 ITPOAYKIUH. 1 16.12.2023 | 27.04.2024
OcHoBBI crieKTpodoTOMeTpuUH.

17 1
[TorennmomeTpus. XpoMaTorpadusi. 23.12.2023 | 18.05.2024
OBUIEE KOJIMYECTBO YACOB I10 17

I[TPOTPAMME




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.http://www.aseko.org/. Oxkonorudeckoe obOpaszoBanue. OOpaszoBaHue s
YCTOMYUBOTO Pa3BUTHUSA

CaiiT mojaepkuBaeTcs accoluanuen "DKonoruueckoe obOpa3oBaHue" u
COJICP>KUT HOBOCTH SKOJIOrMUecKoro obpazoBanus B ctpanax CHI' u bantuu. B
paznene  Teopuss  omyOnukoBanbl — cTathbM  "['yMaHUCTHYECKass ~ MOJEIb
AKOJIOTHYECKOTO oOpaszoBaHus", "dopmysa 53KOJIOTHYECKOro oOpa3oBaHus" U
"DKonoruyeckas dTUKa

2. http://www.ecoline.ru/books/. DnekTpoHHas sKoornyeckas oudamoreka B
OMOIMOTeKE HMMEIOTCS JBa paslelfia: HENepUOoJUYeCKUe U3JaHus (KHUTH) U

NEPUOANYECKUE DJIEKTPOHHbIC W3JaHUsA. 3J€Ch BBl CMOXETE€ HaWTH UX
AaHHOTHUPOBAHHBIN CITMCOK, 03HAKOMHTHCS C TEKCTOM B pekuMe online, mocMoTpeTh
noJpoOHOE ONMUCAaHWE KHUT, CKadaTh WX apxuB, O(GOPMUTH MOAMHCKY Ha
AIEKTPOHHOE U3/IaHHE.

3. http://www.education.spb.ru/gtp/gtp.htm.  -Ilpoexr  "I'moGampHOE
Mpeiienue" — 310 oOpa3oBaTelbHBIN MPOEKT B 00JIACTH OKPYXKAIOIIEH Cpefbl,

OOBEAUHSAIOIMK CTYIEHTOB M TMpenojaBaTelied €O BCEro Mupa. YdyacTHue
CTYJIEHTOB COCPEIOTOYEHO BOKPYT TaKHUX TIPOEKTOB B OOJACTH OKPYKAFOIICH
cpenpl, kak "3enenbd kiacc”, "Uucteii Bo3nyx", "M3yuaem Boay", "IlouBa" u
"Mecsu 3emnn".

4. http://fadr.msu.ru/ecocoop/ . -JleTckuii TEIEKOMMYHHAI[HOHHBIA IMPOEKT
"IKOJIOTHUECKOE COJPYKECTBO" "IKOJIOrHMUECKOE COJIPYKECTBO" — POCCUUCKHUIN

JETCKUM TEJICKOMMYHUKAIMOHHBIA ITPOEKT. B paMkax mpoekTra KOOPAUHUPYIOTCA
HKOJIOTUYECKUE UCCIEIOBAHUS IIKOJIBHUKOB, PE3YyIbTaThl KOTOPBIX MYOIUKYIOTCS
Ha caiiTe U 00CYXIat0TCsl B TEICKOH(PEPEHITU Y.

5. http://bella-terra.hotbox.ru. -OOGpa3oBaTeNbHBI TPOCKT  yIYUIICHUS

IKOJIOTHYECKOM o0cTaHoBKHU. [loaepkuBaeTCss KOMaHI0M MOJIOJIBIX YUUTEIICH.
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