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MAOY JCOHI Ne 5

Breimucka
13 OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa3oBaHUs

PACCMOTPEHO COT'JTJACOBAHO YTBEPXAIO
3aMecTUTENb TUPEKTOPa JIMpeKTOp MIKOJIBI
mKoabsl Mo YBP [OKYMEHT MOAMMCAH

/ '.;*,, ONIEKTPOHHOM MOAMNUCHIO
‘?77///]% o Enaaenes Macwosa Tozuun Snaimsonns
A.A.bynumoBa e 16082040 o2 2008
ITpotoxon Nel ot «28» A.A ByimnmoBa JI'B-MaHaCHKOBa
aBrycra 2024r. Tpotokon MC Ne 1 oT «28» ITpukas Ne 108-OB ot «30» aBrycra
aBrycra 2024r. 2024 .
PABOYAS ITPOI'PAMMA

KYPCA BHEYPOUHOU JEATEJBbHOCTH

«buoJjorus. IIpoekTHO-UCCIEA0BATEIbCKAS
NeATEJbHOCTD)

(Touka Pocra)

(nst 7 xkyaccoB)

2024-2025 y4ebHnbIii TOJ



MyHununaibHOe aBTOHOMHOE 00I11€00pa30BaTEIbHOE YUPEKICHUE
JIsaThKOBCKas cpenHss obmeo0pa3zoBaTenbHas mKosa Ne 5
JIsaThKOBCKOTO paiioHa bpsHckoi obmactu

AnHomayusa K paboueii npozpamme
Kypca BHEYPOUHOU JIEATEIIbHOCTH

«buomnorus. HpOGKTHO-I/ICCJ'IGI[OBaTeJIBCKaSI ACATCIIBHOCTB»

PabGouass mporpamma kypca BHeypouHOU pAesitenbHOCTH «buonorus. I[IpoekTHO-
UCCIIeI0BaTEIbCKAS JEATeIbHOCThYpa3padoTaHa B COOTBETCTBUU ¢ 00HOBIEHHBIM DPI'OC
OOOQO wu peanusyercs 1 roa.

PaGouass mporpamma paspaboraHa TpPYNIOW YYUTEIEH B COOTBETCTBUHU C
[TonoxxenreM o pabodux MporpaMmax M ONpENeNsseT OpraHu3aluil 00pa30oBaTEIbLHOU
NEATeTbHOCTH YUUTEISI B IITKOJIE TI0 ONPEISICHHOMY Y4eOHOMY MpeMETY.

PaGouas mnporpamma yueOHoro mpeamera sBisercs dyacteto OOII OOO
ONPEIEIISIOIICH

- COoIep>KaHUeE;

- IJTAHUPYEMBbIE Pe3yJbTaThl (TUYHOCTHBIE, METANPEIMETHBIE U MPEAMETHBIE);

- TeMaTHYeCKOe IUTAHHUPOBAHHWE C y4eTOM paboueld MporpaMMbl BOCIUTAHUS U
BO3MOKHOCTBIO uctonb3oBanus DOP/IIOP.

PaGouas nporpamma o6Cyk/I€Ha U MPUHATA PEIICHUEM ITKOJILHOTO METOJUYECKOTO
oobenuaeHus: 25.08.2024, coriacoBaHa C 3aMECTHTENIEM JHUPEKTOpa IO Yy4eOHO-
BocnuTaresnbHo padore MAOY JICOII Ne 5 28.08.2024 u yTBepkAcHAa IPUKA30M
nupexTopa 1Kol Ne108-OB ot 30.08.2024



HOACHUTEJIBHAS 3AIIUCKA

AKTyaJIbHOCTbHHA3HAYeHHenporpamMmmbl. [ IporpamMmmapazpaboTaHaBCOOTBETCTBU
u c TpeOOBaHUAMU denepanabHOTO roCyAapCTBEHHOTO
00pa3oBaTeIbHOTOCTAaHIapTA0CHOBHOT'0001IEr000pa30BaHus,0pUEeHTUPOBaHAHA00ECTIC
YEHUEHHIUBUAYAJIbHBIXTTOTPEOHOCTE OO0 yUaromuXcanHanpaBieHaHaI0CTHKEHUETIaH
HPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUS
Cy4eTOMBBIOOpay4aCTHUKaMHUOOpa30BaTEIbHBIXOTHOIEHUMKYPCOBBHEYPOUHOU ACSATEIH
HOCTH.DTOIO3BOJIsI€TOOECTIEUN TheJUHCTBOOOSI3aTeNbHBIXTPeO0BaHUUDPI'OCBO  BceM
IPOCTPAHCTBE IIKOJBHOIO 00pa30BaHMs: HE TOJIBKO Ha YPOKE, HO U 3a €romnpe/eaamMu.

AKTyanbHOCTbpEaIN3aluiIaHHONITPOrPaMMBbIO0Y CIIOBIEHACAMONO0COOEHHOCTHIO
NPOEKTHO-UCCIIEI0BATEICKON JEATEIBbHOCTH. JTa JESITEebHOCTh JIEKUTB OCHOBE
MO3HABATEIBHOTO UHTEpeca pebeHka, SIBJISIETCS 3aJI0rOM yMEHUs
TJTAaHUPOBATHIIO0BIEICHCTBUSIMBAXKHBIMYCIIOBUEMYCIICIITHOW peanu3anuuuieii. Jlroobien
3MEHEHUSICOBPEMEHHOT000IIIECTBACBA3aHBICIIPOCKTAMUHUCCIICIOBAHUSIMU—
BHayKe,TBOpUECTBE, OW3HEce, OOIICCTBEHHOW XW3HHU. [109TOMY BaKHBIM 3JIEMEHTOM
Pa3BUTHSIIMYHOCTHOOyUAIOIIETOCSABIACTCA(HOPMUPOBAHNEOCHOBHBIXHABBIKOBITPOCKTH
0-HCCJIEI0BATENbCKOUIEATETLHOCTH.

[IporpammoiinpenycMoTpeHOGOPMUPOBAHUECOBPEMEHHOTOTEOPETUYECKOTOYPOB
HSI3HAHHM,aTaKKEUTTPAKTUIECKOTOOTBITapabOTHICIA00paTOPHEIMOOOPYIOBAHUEM,
OBJIaJICHUE pUeMaMHu HCCIIE0BATEIBCKOM NEATEIbHOCTH.
MeTtonploprann3aluuoopa3oBaTeIbHOMNHAYYHO-
UCCJIEI0BATEIBCKONACATENHbHOCTUIIPETYCMATPUBAIOTHOPMUPOBAHUE YOO yHAIOIITUXCSTHE
CTaHIapTHOTOTBOPUYECKOTOMBIIIICHHS,CBOOOIBICAMOBBIPAKECHHUS
UUHJVMBHUYaJIbHOCTUCYXKICHUN.

JIMSAm0THOr0y4e TanoTpeOHOCTEH yIau X CABITPOT paMMEUCTIONb3ye T aud hepeHIl
MUPOBAHHBIATIONXO/1, YTOCTUMYIUPYETYHaIIETOCIKYBEINICHHUIOMOTPEOHOCTH B
WHAWBUYaJbHOM, WHTEJUIEKTYaJIbHON u MMO3HABATCILHOMU
NeATEebHOCTUNPA3BUTUIOHAYYHO-
MCCIIeI0BaTEIhCKUXHABRIKOB. [ [porpaMmacTaHe TBOCTpEOOBAaHHOMBIEPBYIO0UEPEABIIIKO
JbHUKaMU,KOTOPBIEUMEIOTCTOMKMMMHTEPECUCOOTBETCTBYIOIIYFOMOTUBAIUIOKH3YUEHH IO
MPEAMETOBECTECTBEHHO-HAYYHOT OIIMKJIA,eCTECTBEHHBIMHAYKAMH TEXHOJIOTHUSIM.

BnopocTkoBOMBO3pacTeyqalnecsnposBIsIFOTCBOI03aMHTEPECOBAHHOCTHBTOMIIIH
WHOMO0O0IaCTH3HAHNN, HAYIHOMHAIIPaBIeHUUUIUTIpodeccuoHanbHoMIeaTenbHoCTH. Tak
UMOOPa30MITPOUCXOANTHOPMHUPOBAHNECTIOZHABATEIIBHONUTIPOPECCUOHATIBEHON
COCTaBJISIOIIEH JUYHOCTH, MOMOTaeT yydaliemycs B
onpeeeHnHO Y yer0KM3HEHHOT Oy TAMBIPO(€CCUOHATIbHOMBBIOOPENIOCICOKOHYAHU
smikoJibl. [logoOHOro poja 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSHHOE >KEJIaHHEe
IIKOJbHUKAKIIO3HAHUIOHOBOT0,PACIIUPEHUIONYTITYOJICHUIOCOOTBETCTBY IOLIIMX3HAHU M, U



MOJIYYCHHIOHOBBIXBTOMYHNCIICTIPAKTHICCKUXHABBIKOB,aTAK)KEMOTHBAPYE TYJAIIleT
ocsiHarpohOpUEHTAIIUIO.

[IporpamMmma HameneHa Ha MOMOINL PEOCHKY B OCBOCHHH OCHOB OPTaHU3AINU
MOCYIIIECTBICHUSI COOCTBEHHON MPOEKTHO-UCCIIE0BATEIHCKON IEATEIHHOCTH, a TAaKKe
BIIPHOOPETEHUUHEOOXOAMMOT OO TIBITAINIAPAOOTHIHATUHAUBUTY ATbHBIMUCCIICIOBAHIEM
wim npoektoMm.[IporpaMmma TOMOXKET IIKOJNBHHKY B Oosiee TIIyOOKOMHU3yYeHUH
WHTEpECYIOIeld ero o0JacTH €CTECTBEHHBIX HayK, a TakKe B MPHOOPETEHUHBAKHBIX
COIIMAJILHBIX ~ HABBIKOB,  HEOOXOMMMBIX IS  NPOAYKTHBHOW  COIMAIM3AIIUU
U(HOPMHUPOBAHUATPAKTAHCKOUITO3UITHH :

— HaBBIKACAMOCTOSATEIHLHOTOPEIICHUSAKTYATHbHBIXHCCIIET0BATEIbCKUXUITUIPAKTHYE
CKMX3a/1a4, BKITF0YAIOIIETOBCEOSTyMEHIE BUIC ThHaHATH3NPOBATHITPOOIEMBI, HY K IAI0IIH e
CSIBpEILICHUH,YMEHUEICTATHbHOIIPOPa0aThIBATHHPEATH30BBIBATECIIOCOOBIPAOOTHICHUMH,
YMEHHUEIJIAaHUPOBATHCOOCTBEHHYIOPAOOTYHCAMOCTOSATEIh HOKOHTPOIUPOBATHECBOCTIPO/IB
MKEHUEKKEITAeMOMYypE3yIbTaTy,

— HaBBIKareHepHPOBaHUANO(DOPMIICHUSICOOCTBEHHBIXU/ICH,00ICUCHUANXBYI00HYIO
JuIsipacrpocTpaneHusipopmy;
HaBBIKAyBKUTEIbHOTOOTHOLIEHUSKYYKUMB3TIIS IaMUKIEIM,0() OpMIIEHHBIMBpPaOOTax
PYTUXITIO/IEH, IPYTUXaBTOPOB—BIAAE/IbIIEBUHTEINIEKTYaIbHOMCOOCTBEHHOCTH;

— HaBBIKAITYOJIMYHOTOBBICTYTUICHUATIEPE00IIbIIONAY TUTOPUEH,apTYMEHTUPOBAHUS
MOTCTAaWBAHUSICBOECHTOUKU3PEHUS,0TBETOBHABOIPOCKICBEPCTHUKOB u B3pOCIJIBIX,
yOexXIeHus APYTUX B CBOEH MPaBOTE, MPOIBHKEHUS CBOUXUICH;

— HaBBIKAPaOOTHICOCTICIIMATU3UPOBAHHBIMUKOMITBIOTEPHBIMUIIPOTPAMMAaMH,J1a00pa
TOPHBIMOOOPYIOBAHHEM, TEXHUYCCKUMHUYCTPOUCTBAMU, OO TMOTCUYHBIMU(OHJAMUUHHBI
MUPECYPCaMu,CKOTOPHIMUMOKETOBITHCBA3aHATIPOECKTHO-
UCCJIEI0BATENbCKASIEITENbHOCTHIIKOJIBHUKA.

Kpomeroro,pabotanikonbHUKaHaIPOESKTOMUINHUCCIIEA0BAHUEMOYIETCTIOCOOCTBO
BaTbUPA3BUTHIOET0A/IEKBATHON CAMOOIIEHKH.

[lemarory Ba)kHee AakKLEHTUPOBATH CBOEC BHUMAHHE HE CTOJIBKO Ha KadyeCTBE
PE3yNbTATANPOCKTA WM HMCCIEOBAHUS, CKOJIBKO HAa TOM, YTOOBI y4alluiics moiydal
3HAHHUSI B TOMYMCJIE W YEPE3 BBINOJHEHUE MPAKTUYECKOrO 3aJaHUs, AE€ajl BBIBOABI U
YMO3aKJIFOUYEHHUSIHA0CHOBAHUMCBOETOUCCIIEJOBAHUS, Y UUIICACPABHUBATHETOPE3YIBTATHIC
TEOPETHUECKUMMATEPUATIOMUUCCIIEA0BAHUSIMUIPYTUXIIKOIBbHUKOB. TakumMoOpa3om, ik
OJIbHUK  OCBOUT  OCHOBBI  IPOEKTHO-HCCIEHOBATEIbCKOW  JEATEIBHOCTH WU
MPUOOPETETHABBIKKPU TUYECKOTOOTHOIIICHUSIKMATEPHAITY.

[IporpammapazoutanamMonyiu

B3aumocBszscniporpamMmoiiBociuTanus. [ [porpaMmMmakypcaBHEypOUHOMAEATEID
HOCTHUpPa3paboTaHACYyYETOMPEKOMEHIALIMUITPUMEPHONTTPOrpaMMbl BOCIUTAHUS, YIUTHIBA
€TICUXOJIOTO-TIEJarOTNYECKUE0COOCHHOCTHIAHHBIXBO3PACTHBIXKATETOPU . 9t10
MO3BOJIIET HAa NPAKTUKE COEAUHUTH OOYYaIONIyI0 U BOCHUTATEIbHYIOAEATEIbHOCTD



rnejarora, OpPUEHTUPOBATb €€ HE TOJbKO HAa HUHTEUIEKTyaJlbHOE, HO U
HaHPaBCTBEHHOE,COLUATIbHOEPA3BUTHEPEOEHKA. DTONPOSBIIAECTCS :

— B IPUOPUTETE  JIMYHOCTHBIX  PE3YJIBTATOB  pEAIM3ALUUM  [POrpaMMBbI
BHEYPOUYHOUIEATEIbHOCTH, HALIE AN XCBOCOTPAKEHUENKOHKPETUZALUIOBIIPUMEPHOUIIP
OrPaMMEBOCITUTAHHS

— BBO3MO>KHOCTUKOMIUIEKTOBaHUSPA3HOBO3PACTHRIXTPYIIIsIOpraHu3auumnpodop
MEHTALMOHHOUAEATENbHOCTUIIKOJIbHUKOB, BOCIIUTATEIbHOC3HAYEHUEKOTOPBIXOTMEYAET
CABIIPUMEPHOUTIPOrPaMMEBOCIIUTAHUS,

— BUHTEPAKTUBHBIX(OPMaX3aHITUIIJISIIIKOILHUKOB,00€CTICUHBAIOIIINXO0TBITYIOUX
BOBJIEYEHHOCThBCOBMECTHYIOCTIENATOTOMUAPYTUMHUAETBMUAEATETBHOCTBUBO3MOKHOCT
r00OPa30BaHUSIHAEEOCHOBEIETCKO-

B3POCIBIXOOITHOCTEH, KITFOUEBOC3HAUCHUEKOTOPBIX IJISIBOCIIUTAHUSATIOAUEPKUBACTCITIPU
MEPHOUIIPOrpaMMOUBOCIIUTAHUS.

OcoOenHocTu padoOTHI yuyHWTeJs MO NMporpamMme. 3ajadya y4UTEIsi COCTOUT B
TOM,4YTOOBICOTIPOBOXKIATHIIPOIIeCCTTPODECCUOHATBFHOMOPUECHTAITUUIIIKOIBHUKA, DPACKPHIB
ast MOTCHITHAI KaXXJI0TO gyepe3 BOBJICUCHUE B MHOT'000pa3HYO
NeSATeIbHOCTh,0praHN30BaHHYOBpa3HbIX(popmax. [IpuaToMpe3yabTaToMpabOThIyUUTEIIS
BIIEPBYIO0UEPEIbSBISACTCAINYHOCTHOECPA3BUTHE YHAIIeTOC . JINUHOCTHBIXPE3YIHTATOBY
YUTEIbMOXETI0CTUYD,yBIIEKas y4eHUKACOBMECTHOMMMHTEPECHOMUMOOOUMIEITETEHOCT
bI0, yCTAaHABJINBASIBOBPEMSI3aHATUIHI00pOKENATENBHYI0, 1O IIEPKUBAIOITYyI0aTMOC]EDY,
HACBIIAA3aHATUSIEHHOCTHBIMCOIEPYKAHUEM.

[TpumepHasicxeManpoBeIeHUA3aAHATUHIIONPOTPAMME:

1. OOBsAcCHEHHETEOPETHIECKOTOMATEpHATATIOTEME.

2. IloAroToBKaK3KCIIEPUMEHTATLHOMY3aHITHIO,00CYKICHUCOObEKTOBIIATIPAKTHYC
CKOTO3aHSTHSI.

3. [lpoBeneHne MPaKTUYECKOTO 3aHATHUS — OCHOBHAs 3aJadya OCBOCHHE
METOJ0JIOTMUAAHHOTO3KCIIEPUMEHTA.

4. TToOKOHYaHUHTIPEIOKUTHACTIM, KOTOPBIE3aUHTEPECOBAMCHIaHHBIMIKCIIEPUME
HTOM, pa3BUTH ero B VCCIIE10BATEIbCKUN IIPOEKT. s 3TOro
HE00X0TMMO0OCYTUTHOOBEKTHI, KOTOPHICYUEHUKOYIE TUCCIIEI0BATh,COCTABUTHILIIAHIKCIT
€pUMEHTA.

5. [Nomouby4YeHUKYTPOAHATU3UPOBATHPE3YIHTATHIIKCIIEPUMEHTA.

OrneHuth PE3yNIbTaThI MIPOEKTHO-HUCCIIEIOBATEIIbCKOM NEeATENbHOCTH
IITKOJIbBHUKOBMO>KHOBIIPOIIECCE3AMUTHIMMUCBONXPA0OTBPAMKAXIIIKOJILHOWHAYIHO -
MPaKTUYECKONKOH(DEPEHITUH.



COJIEP)KAHUEKYPCABHEYPOUHOHUJAEATEJBbHOC
™

Monyiab«OCHOBBIPACTEHUEBOACTBA» TKIacchIBBexe
HUCBPACTCHUECBOACTBO
Yro-
TaKOEPaCTECHUEBOICTBO:0CHOBHBIS(haKTOPBIBbIpaluBaHusIpacTeHuit. ictopust pa3BuTHs
arpoxumMuueckux 3HaHuM (padotel M.B. Jlomonocosa, O. JIubuxa,byccenro, B.B.
Jlokyuaesa, K.A. Tumupsszesa, ILA. KocTtbruena, JI.H.
[pssaumankoBanap. ). [Ipakruueckaspadora«boukallubuxar.
1. ATpOTeXHUYECKUNIKCIIEPUMEHT
[IpaBunanoctaHOBKHArPOIKCIIEpUMEHTOB. [ locTaHOBKaIKCIIEPUMEHTOBCPACTEHUS
MHU. BpiOOp Tembl, COCTaBIeHHE THUIOTE3bl, IENU W 3aJad DJKCIEpUMEHTa
TIOBBIPAIIMBAHUIOPACTECHUUBKOHTpOIMpyeMoiicpene. KOHTposu, TOBTOPHOCTH, TPOBEICH
neskcnepumenTa. [ lmannpoBanueskcnepuMenTta. OrieHKape3yabTaTOBIKCIIEPUMEHTA.
HccnenoBarensckaspabota«DakTopsl,
BIIHSFOIIAEHATTPOPACTaAHUECEMSH(POCTIIPOPOCTKOB)».

OCBO6HI/IGTCXHOJIOFI/II/IKpYFJIOFOILI/I‘IHOFOBBIpaH_II/IBaHI/ISICEUIaTOBI/IMI/IKPOEICHC
HUB KOHTPOJIUPYEMBIX HCKYCCTBEHHBIX YyciaoBUAX. COOp yCTaHOBKH IS
BBIPAIIMBAHUS PACTCHUMBKOHTPOJIIMPYEMBIX YCIIOBUSAX.
2. POIbXMMHYECKUXJIEMEHTOBBIIMTAHUUPACTECHU

Bopna.PactBop.BeITskKka. AHMOHBI, KaTHOHBL,AJIeKTponpoBoaHocTeup HpacTBopa. P
OJIbXUMHUYECKUXAJIEMEHTOBBIIUTaHUMpacTeHH. [ loydeHuenuraTeibHbIXBEIIECTB
pactenusimu.  [Ipaktuueckas  pabota  «Cxembl  MNHUTATEIbHBIX  PAaCTBOPOB.
Pacuetno3yno0peHHi 1AM TaTE TbHBIXPACTBOPOBY.

VY no0penusi:opranndeckrue, MUHepaibHble, MUKpOOHoornueckue. Tunpimutanusip
acteHuil. Bo3aynHoenMuHepanbHOE(KOPHEBOE )TUTAaHUEPACTCHUI. TpaHCIOPTIUTATEIbH
BIXBEIIECTBPACTEHHN : BOCXOAAIIMMUHUCXO SN TOK. BaskHemme KaJIUMHEIE,
dbochopubIc 51 a30THbBIE yao0peHus, 10,4 CBOICTBA. [IpocTeie
ucnoxusieynoopenus. [Ipakruueckaspadora«lIpaBunacmemuBanusynoopenuin» [ Ipaktu
yecKas paboTta «IIntanue pacTeHuu: TEXHOJIOTUS IIPUTOTOBJICHUS
MUATATEIbHBIXPACTBOPOBIIISIPA3HBIX KYIBTYPY.

Poct u pa3BuTHe pacTeHHUil: ATanbl OHTOTreHe3a, (aKTOpbl, BIUAIONIME Ha
POCTpPaCTEeHUH :CBET,IyCTOTANIOCAIOK, uTaHue,cyocTpat. [Ipaktndyeckaspadbora

«MOHUTOPUHIMUHEPATIBHOT OITUTAHUSPACTCHUIN .

OcobOeHHOCTUTTUTAaHUSPACTEHUHA30TOM. A30THETO3HaUeHUEBKU3HUpacTeHU . Do
PMBI a30TaNUXIIPEBPALICHUEBIIOYBE.

Ucrtounukun dochopa ans pacteHus. 3HaueHue (pocdopcoaepxrammx
coeIMHeHUMBKIETKE. PosibMakpospruueckuxcoeimHeHupocPopaBIHEPreTHUECKOMOOM
€He.



BrusanekanusiHagu3naecKuecBOUCTBAIPOTOILIA3Mbl, HA)€PMEHTHIYTTIEBOAOPOIH
oro obOMmeHa, cuHTe3 OenxkoB W ap. Pomp kKamug B MOAAEpNKAHUU
MOHHOT00aJTaHCaBTKAHX,BIIPOIIECCAX CAMOPETYIISALUU.

PerynstopHasucTpykTypooOpazoBaTeIbHASIPOILKATBINS. Y 4acTHEBOOpa30BaHUH
KICTOYHOW  CTEHKH, TMOIJACPKAaHUUM  CTPYKTYpbl ~ MeMOpaH ¥ peryJsiius
UXTIPOHUIIAEMOCTH.

3HaueHue MarhHuss B Mera0oiau3me  pacTeHuil. Maruuii B cocraBe
XJIOpopnIIIa,CXOJACTBO XJIOopopriia M reMorioOMHa Kak CBUIETEIBCTBO €IUHCTBA
OpPraHUYECKOTOMHUPA.

CepanerooCHOBHBIECOCTUHEHUS, MXPOJIbBCTPYKTYPHOHOPTaHN3aIIUUKIICTKH, y9aCT
MEBOKHCIIUTEIHPHO-BOCCTAHOBUTEILHBIX PEAKITUSIX.

MuxkpoanemenTsl. [ IpeicTaBneHUIOpOIMMUKPOIIEMEHTOBBMETA00JIM3MEPACTEHU
11.OCOOCHHOCTUIIOCTYTNICHUSIMUKPOIIEMEHTOBBpacTeHNA. CHHEPTU3MUAHTaTOHU3MAIIEM
CHTOBIIUTAHUSIPACTECHUH.

PacturenpHasauarHoCcTHKaNMETOABIMACHTH(DUKAIIMIHEI0OCTATKA/H30bI TKadIEMEH
torniutanus. [IpakTrueckaspadbora«PacTurenbHast THarHOCTUKAY.

HccnenoBarenbckaspadboTa«OneHKaCOCTOSTHUSIKOMHATHBIXPACTCHHIA, paCTeHU I HA
IIKOJIbHOWTEPPUTOPUH,yCTAHOBKAIPUUMHIIATOJIOTHUECKUXCOCTOSTHUHM(TIpH

HaJIMIHUH ).
UccnenoBarensckass pabora «OneHKa BIMSHUS Pa3IUYHBIX 3JIEMEHTOB
HACOCTOSIHUEPACTEHUI(COCTaBIEHUEPAZTUIHBIX

MOJAKOPMOK )».

3. PeryastopbipocTrapacrenuii.3amurapacTeHuil

ITonsTue o peryastopax pocta pacteHud. CTUMYNSTOPHI pocTa —
(buTOrOpMOHBI(ayKCHHBI,THOOCPEIITUHBI, ITUTOKUHUHBI ). UHrHOUTOpBhIpOCTapacTeHuid: 1.1
pUpoaHBIE(a0CIIU30BASIKUCIOTAUHEKOTOPBIeEHOMBHBICBEIIECTBA( MKYyMapOBasi, KOpUIHA
S, CATUIIMIIOBASIK-
ThI),2.CHHTeTHUECKHE(MOPGhaAKTHHBI, pETaAPAAHTHL, 1e(DOTMAHTHI, IECUKAHTHI,TePOUITI I ).
OUTOMOHUTOPUHTUOIICHKAacOCTOsTHUsIpacTeHUil. CoBpeMeHHbIecTIocOObIMOHUTOpUHTA. I 1
pakThueckaspadoTa «DUTOMOHUTOPUHT
noneHKacocTossHusipacTeHnil. CoBpeMEeHHbIECTIOCOOBIMOHUTOPUHT Y.

UccnenoBatenbckass paboTta «BiusiHMe reTepoaykchHa Ha MpopacTtaHue (poct
Hapa3HbIXCTAUAX,BPA3HBIX YCIOBUSAX)pa3IUUHbIXPACTCHUI.

3amurapacTeHHIOTBpeuTENei:0cHOBhIONOMeTOa. [ [pakTueckaspabora
«HCeKTapum:mpaBUIanyCcI0BUAPA3BEICHUIIOIE3HBIXHACEKOMBIX).
4. BogHasl,IeCYAHASIUIIOYBCHHASKYJIbTYPbI,UXIIPUMEHEHH EBBbIPALL
UBaHUMPpacTeHN. DU3N0JI0TUSAPACTECHU I

Bonnas, necuaHas W TOYBEHHas  KyJlbTypbl, HX [pPUMEHEHUE B
BhIpannBanuupacteHuil. [IposenenueBoabiBKkOpHencTednepactenuit. [lpaktuueckaspad
ora



«KopnHeBoenaBneHue».

BoansliipexxuMpacTeHUil:CTpPOSHUEYCTHULL: (PAKTOPBI, BIUSIOUUEHAUXPACKPBITHE
M3aKpbITHE. 3HAaUCHUEMEXaHU3MaperyuuuiucnapeHuspinarupactenuem. [ Jpaktnueckas
pabora«lIpuroroBneHuenpenapaTayCcTbHil METOJOMCIIEIIKA.

HccnenoBarenbckuepadoThl: « BnusHueycinoBuiicoaep>kaHusIpacCTeHUMHAKOINYEC
TBOYCTBHII.

POTOCUHTE3—
yHUKaJIbHBIHNponieccpactenuil. TeMHoBasucBeToBasi(ha3pipoTocuHTe3a. 3HAUEHUEPOTOC
MHTe3aUISHKUBBIXOpraHnu3MoB. [ [pakTnueckaspadbora

«DyHKIMOHATbHASAIMArHOCTUKAPACTEHUHITOAKTUBHOCTUXI0pOoTIiacToBy ccneno
BarenbckaspaboTa«OnpenenennexiopopumiaAub,oneHKkadOTOCHHTETHYECKOHAKTUBHO
CTUPACTEHUN U(PAKTOPOB,BIUSIOIIUXHAHEE.

dakTopbl pocTa pacTeHuil: Bo3ayx U adpauus. [loa3zeMHOe JbIXaHue
pacTeHM1:COCTaBMOYBEHHOTOBO3/yXa,ra3000MeH.["'a3000MeHTprnOecIouBeHHOMBBIpAII]
uBanuu.  [lpaktuueckas  pabora  «Aspaums, CO2 wu  O2. JlpixaHue
pactenuii».lIpaktnueckaspabora«lpixaHuepaCTeHNI :0O1EHKAMHTEHCUBHOCTH IbI XaHUSIP
aCTEHUIH ILIOJOBY.

HccnenosarensckuepaboTsl: «BiusiHuecrioco0aBbIpaliiBaHusi(COCTaBaINTaTENIbH
OMCMECH,CXEMBIBHECEHUS )HAPOCTUPA3BUTUAPA3INIHBIXPACTCHUID.

5. KyabTypHblepacTennsi.CoBpeMeHHbICACTIEKThICEJIEeKIMU
KakuenoBekcTanucnosibzoBarbpacTeHus ?CBsI3bpa3BUTHILMBUIN3ANAYETIOBEKA
u OJJOMAaNIHUBaHUS pacTeHHM. JlomecTukanus. Juckyccus
«/loMecTukanus,BCeaTupacTeHUSINAKUBOTHBIE,KOTOPBIC)KUBYTPSIAOMCUEIIOBEKOMUMOI0OM
anrHUBaIOTCA?MOKHOIMCUYNTAThTAPAKAHAOJOMAITHEHHBIMKUBOTHBIM 7))
HacnenctBeHHOCTP YW M3MEHYMBOCTH —  OCHOBHBIE  CBOMCTBA  KHUBBIX
oprann3moB.M3menunBocTh. BunbimsmenuuBocth. [ [paktuueckaspadbora«Moaudukanmo
HHAsIM3MEHYUBOCTH(JINCThS, UTOJIKHA COJTHOTOJIEPERA)».
['en—maTepuanbHBIITHOCUTEIbHACIEACTBEHHOCTUMM3MEHYMBOCTU. HyKiIeHOBBIE
KHUCJIOTHI. Jlokanuzanus T€HETUYECKOTO Marepuana B KJIETKE.
Henenueknerok. Pennukanusa JJHK.OcnoBHas normamonexynsgpaoiidunonaorun. T panckpu
mist. Tpaacmsamust. Myranuu. [Ipaktuyeckas pabora «['eH — HHCTPYKIUS MO COOpKE
KIeTKu(Ha OucepermMKOHCTpyKTOpe)». IlpakTthueckass pabora «Myrtauuss Ha
OyTepOpoe(1r000H00BeKTH3 pEeABITYIICHPAOOTHI, IICH3MEHEHNE
MHCTPYKIMUIIPUBEIETKU3MEHEHUIOBHEIIIHETO BUIA00BEKTA ).
D} hekTOYTHLIOYHOTOrOpPIIBIITIKANTeHE THIECKOepa3sHooOpasue. UtoTakoereHOaHK
? 3auem COXPaHATh TEHETUYECKUE pecypcel  pacTeHui? OcHOBHBIE
CIOCOOBICOXPAHEHUSTEHETUUECKUX PECYpPCOBpAcTEHUM (exsituninsitu).
3nauenuepadborH.M.Basunosa.3akoH
FOMOJIOTHYECKUXPSATOB. LIEHTPBITPOUCXOKICHUS Ky IbTYPHBIX PACTCHUI
H.N. Basunosa 151 [IL.M. Xyxosckoro.lIpaktuueckas pabota



no rpynnaMm «OTKyJia Ha HalllUX CTOJaX (PpyKThl/OBOIIN/31aKn». OCHOBHBIE

MeTonbl cenekuuu. ['mbpuamzanus. dopmbl  oTOOpA.
OcCHOBHBICHANPABIECHUACEIEKINN: yJIy4IIEHUEYPOKANHOCTH, yCTOMUUBOCTH
kOnoTnueckumuadbuornueckumpakropam.lIpakruueckaspadora«BripamuBaemropox.K

aKIPOBECTH
CKpEIIMBAaHUEYTOPOXa.

EcTenmxu3HpBIpoOUpKe ?BHOTEXHONOTUAKYIBTYpHBIXpacTeHui. UccnenoBarenn
ckasgpaboTa«BrIpalnBaHuepacTeHUMBIPOOUPKE»(MOKHOBOCIIOIB30BATHCIPE3YIbTaTa
MUIPEABLAYIUXIKCIIEPUMEHTOBIIOCOCTABIEHUIONUTATEIbHBIXPACTBOPOB I PACTEHUI ).

KaxkuenosekmosxermoauduuupoaTbpacteHus ?I enernueckoepeaaktuponanue.C
OBPEMEHHBIETIOIXOIBINOCTHKEHUST€HETUYeCKoropeakTupoBaHusipacteHuil. [ lpak Ty
eckasipaboTa«l eHOMHBICHOXKHUIIBI(MOIemupoBaHrepadoTsl cuctembl CRISP-Cas).

6. PacTuresibHAANIPOAYKIMSI.

HanzemubiennonzemubieopranbsipacteHuid. [100ernBu10n3MeHEHHBIITOOETpACTEH
nit.CriocoObIpa3MHOKEHUSIPACTEHU.

[lonsiTue o KayecTBe TMPOAYKTOB muTaHus. [IpoOiemsr

KOHKypeHIII/II/IOTe‘IGCTBeHHBIXHpO,Z]yKTOBHI/ITaHI/IHCI/IMHOPTHLIMI/I..HOF
NCTUKAJOCTABKUUCPCACTBA

COXpaHeHI/I}Il'IpOIIYKTOBHI/ITaHI/IiI.HpaKTI/I‘leCKaﬂpa6OTa«HpG,IIGJILHOI[OHYCTI/IMLIGK

onunentpauu  (ITAK) u  wMeTomsl  KOHTposis  O€30MAaCHOCTH  PaCTUTEIbHBIX
POIYKTOBIUTAHUS Y.

Mukpo3eneHb: TOJE3HOCTh ©  TexHonorus. McciemoBarenbckas pabota
«O11eHKaKaueCcTBaBbIPAIIICHHOMMHUKPO3EJICHN» (JIMOOCBOS, TMOOM3MAara3nHa).

Xumuueckuitananu3npoaykiuu.OcHossiciekTpodoromerpun.IloTeHimomepus.
Xpomatorpadus. [TpakTrueckas paboTta «MeTonpl OIICHKH

Ka4eCTBAPaCTUTEILHOMIIPOTYKIINHI : XpAaHEHUEUCOXPAHHOC THITMTATEIbHBIXBEIECTB» (10
JTOCTYITHOMYOOOPYA0BaHUIO).

UccnenoBarensckaspadoTa«OnpenenearneBuTaMuHaCMeT010MOOPaTHOTOTUTPOB
AHUSBILIOAaX HAPa3HOMCPOKe(CIIOCco0e)XpaHSHUSI.

IJIAHUPYEMBIE
PE3YJBbBTATBIOCBOEHUSIKYPCABHEYPO
YHOUJIESATEJIBHOCTHU

3aHHTI/IHBpaMKaXHpOFpaMMLIHaHpaBJ'IeHBIHaO6CCHe‘-IeHI/ICI[OCTI/DKeHI/I$IHIKOJ'II)HI/IKa

MI/ICHC,HYIOHII/IXJ'H/I‘-IHOCTHBIX,MeTaHpG,Z[MGTHBIXI/IHpeI[MCTHBIXO6p330BaTeJ'II)HBIXpe 3YyJIbT
aToOB.

JINYHOCTHBICPE3YIbTATHI:

Begepeepascoanckocoeocnumanus: TOTOBHOCTBKKOHCTPYKTUBHOMCOBMECTHOM



NEATEIIbHOCTA  IPA  BBINOJHEHWM  HWCCIECAOBAHWUM M IPOEKTOB, CTPEMIICHHE
KB3aMMOIIOHUMAaHHUIOMB3aNMOIIOMOIIH.

B cgepe nampuomuueckoco eocnumanusi: OTHOLIEHHE K OHMOJOTMU KaK K
BA)KHOMCOCTABIIAIOICHKYJIBTYPBL, TOPAOCTH3aBKIaPOCCUNCKUXUCOBETCKUXYYEHBIXBPA3
BUTUEMUPOBONONOIOrHYECKON HAYKH.

Begepeoyxosno-

HPABCMEEHHO2080CNUMAHUA. TOTOBHOCThOLIECHUBATHIIOBEAEHUEUTIOCTYITKMCIIO3ULIMMHPA
BCTBEHHBIXHOPMHHOPMAIKOJIOTHYECKOUKYIIBTYPHI; NIOHUMAaHHE 3HAYMMOCTH
HPABCTBEHHOT'0O acleKTa JesATEeIbHOCTH YeJIOBeKa BMEUIIMHEN OMOJIOTHH.

Begepescmemuueckoeosocnumanus: IOHUMaHUEPOINONOTOTUUBGOPMHUPOBAHUU
ACTETUYECKOU KYJIBTYPBUIMYHOCTH.

Beghepeguszuueckozosocnumanus, popmuposanusakyibmypul300p08bAUIMOYUOHA
JIbHO200.1a20N 0.1y YU OTBETCTBEHHOEOTHOIIIEHUEKCBOEM Y3]0pPOBbIOMYCTAaHOBKaHA3/10pPO
BBINOOpa3zKU3HU(310POBOCTIUTAHNE,COOITI0ACHUET UTUEHNYECKU X TTPABUIIMHOPM, COaIaHC
MPOBAaHHBINPEKUM3AHATUHUOTIBIXA, peTyIsipHasPU3ndecKassakTHBHOCTH ); 0OCOZHAHUETIO
CJIeICTBUMMHETIPUATUEBPETHBIXITPUBBIYEK(YTTOTpeOICHNEATKOT 0151, HAPKOTUKOB,KypEH
ue)UUHBIX(POPMBpPEIA I U3NIECKOTOUTICUXMUECKOTO 3/10POBbs; COOIIOCHUE MPABUI
0e30MacHOCTH, B TOM YHCIJIE€ HaBBIKHOE30MaCHOTO TMOBEACHUS B MPHUPOAHOU CpEE;
c(hOpMHPOBAHHOCTH HaBbIKa
pedaekcun, yrpaBlieHnecoOCTBEHHBIMAMOIIMOHATEHBIMCOCTOSTHUEM.

B cgepe mpyoosoco eocnumanus:  aKTUBHOE ydYacTHE B  pelICHUHU
NpaKTHYECKUX3aau(BpaMKaxCceMbH,IIKOJIbI,TOPO/Ia,Kpasi )OMOJIOTHYECKOMUIKOIOTTUEC
KOWHANPaBICHHOCTH, MHTEPECKITPAKTUUECKOMYHU3YUSHHUIONTPO]ecCcHil,CBI3aHHBIXCOMOIIO
TUEH.

Beghepeskonoeuueckocosocnumarus: OpueHTaMHAIPUMEHEHUEONOIOTTIECKUX3
HaHUUTIPUPEIICHUN3a1a4BO0IACTHOKPYKAIOIIEHCPEABI;0CO3HAHNEIKOTOTHIECKUXTTPOO
JIEMHUITY TEUUXPELIEHUS;TOTOBHOCTEKY4ACTHIOBIIPAKTUUECKONIEATEIBHOCTUIKOJIOTUYEC
KOW HaITPaBJICHHOCTH.

Beghepenonumanuayennocmunayyno2ono3nanus. OpueHTalluIHACOBPEMEHHYIOCUC
TEeMYHayUHBIXIIPEICTaBICHUI00O0CHOBHBIXOMOJIOTHUECKMX3aKOHOMEPHOCTSIX,B3aMOCB
A3AXYEITIOBEKACTIPUPOTHOMUCOLUAIBHONCPEION;

NOHMMAaHWE POJU OWOJIOTMYECKOW Hayku B (OPMHPOBAHWUU HAYYHOTO
MHUPOBO33PEHUS;PA3BUTHE HAYYHOW TI0003HATETLHOCTH, MHTEpPECAa K OMOJOTHUYECKOU
HayKe, HaBBIKOBUCCJIEIOBATEIbCKONAEATEIIbHOCTH.

BceghepeaoanmayuuxkuzmeHaiowumcaycio8uamMcoyualbHOUUNPUpOOHOUCpeosl.: asie
KBaTHASOLIEHKAU3MEHS IO XCSAYCIOBUM; IPUHITUEPEIICHUSI(MHIUBU Y alIbHOE, BT PYIITIE)
BU3MEHSIIOLIUXCAYCIOBUAXHA0CHOBAHUMAHAIN3a0MOJIOTHYECKON uHpopManuy;
IUIAHUPOBAHUE JNEUCTBUN B HOBOU CUTYallMMHAOCHOBAaHUU
3HAHUMOMOJIOTHUECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIepe3yJabTAThI:



BegepeosnaoenusynusepcanbrvimuyyeOHbIMUNO3HABAMEIbHOIMUOCUCT GUAMUL
ba3oBbIeIOrHUeCKUSACHCTBUSL
® BBIABISATHUXAaPAKTEPU30BATHCYIIECTBEHHBICTIPU3HAKUONOIOTUIECKUXOO0BEKTOB(S5
BJICHUI);

® YCTaHABJIMBATHCYIIECTBEHHBINIIPU3HAKKIACCUPUKAITMUONOIOTMYECKUXOOHEKTOB
(SIBJIEHUH,TPOIIECCOB),0CHOBAHUSIIII0000IIICHUS MCPABHEHU S, KPUTCPUUTIPOBO U
MOTOaHAJIN3a;

e C yu4é€TOM MpPEJI0KEHHON OHOJOTMYECKON 3aJaud BBISBISTH 3aKOHOMEPHOCTHU
UTIPOTUBOPEUMSIBpACCMATPUBAEMBIX(PaKTaXUHAOIIOICHUSIX; TTPEIJIaraTbKPUTEPUU
JUTSL BBISIBIICHUSI3aKOHOMEPHOCTEW UIIPOTUBOPEUHIA,

® BBIABIATHACPUIUTHIMHPOPMAITNH, JAHHBIX,HEOOXOIUMBIX TSI PEIIICHUSTIOCTABIICH
HOM3a/1a4H;

® BBISIBISTHIIPUYNHHO-
CJIEICTBEHHBIECBSI3UTIPUN3YICHUNONOIOTUUECKUXSIBJIEHUMHUITPOIIECCOB; ICIaThBbI
BOJBICHCIIONIb30BAHUEMIC YK TUBHBIXUMHTYKTUBHBIX YMO3aKJIFOUCHUH,
YMO3aKJIFOUEHUN 110 aHAJIOTHH, (POPMYJIUPOBATHIUIIOTE3BIO B3AUMOCBS3SIX;

® CaMOCTOSATENIbHO BBIOMpATh CMOCOO pemieHUs y4eOHOW  OHOJIOrHYecKOn
3a/1aui(CpaBHUBATh HECKOJBKO BapUaHTOB pEIICHHS, BBIOMpaTh Haubosee
NOAXOASUIUNCYYETOMCAMOCTOSITEBHO BbIIEIEHHBIXKPUTEPHUEB).
bazoBblenccene10BaTeabCKUEEHCTBUS:

® JCIO0JIb30BAaThbBONPOCHIKAKUCCIIEI0BATEIbCKUMMHCTPYMEHTIIO3HAHMS;

¢ (popMynHUpPOBaTHBONPOCHI,PUKCUPYIOUTUEPAZPHIBMEXKTYPEATbHBIMUKEIATEIbHBIM
COCTOSIHUEMCUTYAIM1,00bEKTa,NCAMOCTOSI TEIbHOYCTaHABIUBATHUCKOMOCHJTAHHO
e;

¢ (HopMHUPOBATHIUIIOTE3YOOHCTHHHOCTHCOOCTBEHHBIXCYKACHUM,apTyMEHTUPOBATh
CBOIOITO3UIINIO,MHEHUE;

® [POBOJUTHIIOCAMOCTOATEIHOCOCTABICHHOMYIUIAHYHAOIIOICHUE, HECTIOKHBIMOU
OJIOTUYECKUMIKCIIEPUMEHT,HEOOIBIIIOECUCCIIEOBAHUETIOYCTAHOBICHHIOOCOOEHHO
CTENONOIOTHYECKOT000beKTa(TpoIIecca)U3yIeHUS,

® IPUYUHHO-
CJICICTBEHHBIXCBI3EHN3aBUCUMOCTEHONOIOTNYECKMX00BEKTOBMEKTYCOOO0M;

® OIEHMBATh HA MPUMEHHMOCTh M JIOCTOBEPHOCTh HH(OPMAINIO, TMOTYYECHHYIO
BXO0JI€HA0JIIOICHUSIUIKCIIEPUMEHTA;

® CaMOCTOSITENbHOPOPMYIUPOBATHOO0OIICHUSAUBBIBOABIIOPE3YIbTATAMIPOBEAEHH
oro HaOJII0ICHNUS, AKCIEPUMEHTA, BJIAJETh
WHCTPYMEHTaMUOIIEHKHIOCTOBEPHOCTHUITIOYYCHHBIX BEIBOIOBHOOOOIIICHUH;

® POTHO3UPOBATHBO3MOXKHOEIATBHEUIIIEEPA3BUTHEONOTOTHIECKUXTIPOIIECCOBUUX
MOCHEACTBUS B  AHAJIOTMYHBIX WJIM  CXOJHBIX CHUTyallMsiX, a TaKxke
BBIJBUTATHIIPENONIOKEHUSI00 NXPA3BUTUN BHOBBIXYCIOBUAXH KOHTEKCTAX.
PabGoTracundopmarimei:

® [PUMEHSATH PA3IMYHBIE METOJIbl, MHCTPYMEHTHl W 3alpoChl MpPU TOUCKE U
0TOOPEONO0JIOrnYeCKOMUH(POPMAITUUUITUIAHHBIXU3UCTOUHUKOBCYYETOMITPEIIONK




E€HHONYy4eOHON OMOoJIornyecKo3agauu;
BBIOMpATh,aHATN3UPOBATH,CUCTEMATH3NPOBATEUUHTEPIIPETUPOBATHOMOIOTHIECK
yIouH(OpPMAaIMIOpa3TUnYHBIXBUIOBU(DOPMITPEICTABIICHNUS,

HaXOJUTh CXOIHBIC apTYMEHTHI (ITOATBEPKIAIOIINE WM OMPOBEPTAONINC OJHY
UTYKEUICI0,BEPCHIO0 )Bpa3IMYHBIXMH(POPMAIIMOHHBIXUCTOYHHKAX;
CaMOCTOSATEILHOBBIOUPATHONTUMATBHYIO() OPMYIIPEACTABICHUSUH(OPMATTHIH AT
JTIOCTPHUPOBAThPEIIACMbIE3aIaunHECTIOKHBIMUCXEMAMHU, THarpaMMaMu, HHOUTpad
UKONU UX KOMOMHAIIUSIMH;
OIICHMBATHHAIEKHOCTHONOJIOTHUECKOMMH( OPMAITUUTIOKPUTEP UM, ITPEIITOKCHHBI
MYYUTEICMUITHCHOPMYITHPOBAHHBIMCAMOCTOSTEIIBHO;
3aIIOMUHATBUCUCTEMATH3UPOBATHONOIOTHYECKYIONH(DOPMAITHTIO.

BeghepeosnaoenusynusepcanvrvimuyyeOHbIMUKOMMYHUKAMUBHBIMUOEUCMEUAMU

Oo01ieHue:
BOCIIPHUHHMAThU(OPMYITUPOBATHC YK ACHHS , BBIPAKAThIMOITUUBIIPOIICCCEBBINIOTHE

HUATIPAKTUYCCKUXH J1a00PaTOPHBIX paboT;
BBIPAKaThCEO5(CBOIOTOUKY3PCHHS ) BYCTHBIXUITUCHbMCHHBIXTCKCTAX;
pacrno3HaBaTbHEeBEpOATbHBICCPEICTBAOOIIICHHS, TIOHUMATh3HAYCHHECOITUATBLHBIX3
HAKOB,3HATHHPACIIO3HABATHIIPEAIMOCHUIKMKOH()IUKTHBIXCUTY MY
CMATYATBKOH(IMKTHI, BECTHIICPETOBOPHI;
OHMMAaThHAMEPECHHSIP YTHX, ITPOSBIISThyBaXKHTEIbHOCOTHOIIICHUEKCOOCCE THUKY
UBKOPPEKTHOM(POpMePOpMYITHPOBATECBONBO3PAKEHUS;

B XOJ€ Juajora W/WIM JUCKYCCHUU 3aJaBaTh BOIPOCHI IO CYIICCTBY
00CyX)1aeMOHOHNOIOTHYEeCKOUTEMBIMBBICKA3bIBATHHICH  HallSJICHHBICHAPEIIICHNE0
MOJIOTHYECKOM3aTaunUITI0 N IepKaHNCO1aro)KeIaTe IbHOCTHOOIICHHS
COITOCTaBJISA ThCBOUCYKICHHUSICCYKICHUAMU IPYTUXY4aCTHUKOBINAJI0Ta,00Hapy K
UBAThPa3IUYMSIH CXOJCTBOIO3HUITUI;
yOIMYHOIIPEICTABIATHPE3YIbTaThIBBINIOIHEHHOTOOMOJIOTHYECKOTOOIBITA(IKCIIC
PUMEHTA,MCCIICTIOBAHUS, ITIPOCKTA);

CaMOCTOSATEILHOBBIOUPATH()OPMATBBICTYIICHUSACYIETOM3A1auTIPE3EHTAIIUUHNOCO
OeHHOCTEHayAUTOPUUUBCOOTBETCTBUMCHUMCOCTABIISI ThYCTHBICUTTUCHhMEHHBIETEK
CTBICUCIIOJIb30BAHUEMUJUTIOCTPATUBHBIX MATEPUAJIOB.
CoBMECTHaAIEITENbHOCTH(COTPYAHUYECTBO):
MOHUMAThHHCIIOJI30BATHIIPEUMYIIIECTBAKOMAHJHOMUUHINBUAYaTbHOUPAOOTHI
pu pelIeHnun KOHKPETHOU OMOJIOrM4YeCKOM poOJIEeMBl,
000CHOBBIBATHHEOOXOIMMOCTh MPUMEHEHHUS TPYIIIOBBIX (OPM B3aMMOICHCTBHS
P PEIICHUUIOCTABICHHONYYeOHOM 3a1a4u;

MPUHUMATh L€ COBMECTHOM AEATEIBHOCTU, KOJUJIEKTUBHO CTPOWUTH JIEHUCTBUS
noe€¢ JOCTHKEHUIO: PACHpPENeNATh PO, JOTOBAPUBATHCA, OOCYKIATh MPOILIECC
MPE3yJIbTaTCOBMECTHOMN pabOTHI;

yMETh0OO0OIaTbMHEHUSHECKOIBKUXITIOIEH, TPOSBISITHIOTOBHOCTHPYKOBOIUTD,B
BITOJHATHIIOPYYECHUS, IO TYUHATHCS;



IJIaHUPOBATHOPTraHU3aI[MI0OCOBMECTHONPAOOTHL, OMPEAENATHCBOIOPOIB(CYUETOMIT
PEANOYTEHUITMBO3MOKHOCTEBCEXYYaCTHUKOBB3aUMOCHCTBYS ), pacipeieiaTh3a
JAYMMEXTy4JIEHAMUKOMAH1bl, y4aCTBOBAThBIPYNHOBBIX(OpMaxpadboThI(00Cyxk/1e
HUS1,00MEHMHEHUSMUA,MO3TOBBICIITYPMBIMUHBIE );
BBINOJHATHCBOIOYACTHPAOOTHI,JOCTUTATHKAYECTBEHHOTOPE3YIbTATANIOCBOEM yHAI
PABICHUIOMKOOPANHUPOBATHCBOUIECHCTBUACAPYTUMUYIEHAMUKOMAHIbI;
OLICHMBAThKAa4€CTBOCBOETOBKIIA/1aBOO M IIPOYKTHOKPUTEPUAM,CAMOCTOSTENIbH
0c(OpMyJIMPOBAHHBIMYYaCTHUKAMHUB3aUMO 1€ CTBUS;CPABHUBATHPE3YIbTATHICUC
XOJIHOM3a/1a4€MMBKJIIAIKAK 10N OYJICHAKOMaH IbIBIOCTUKEHUEPE3YIIbTaTOB,pa3 el
ATbC(PEPyOTBETCTBEHHOCTUUIPOSBIATHIOTOBHOCTBK
IIPEA0CTABICHUIOOTYETAIIEPEATPYIIIION;

OBJIJIEThCUCTEMON YHUBEPCAIbHBIXKOMM YHUKAaTU BHBIXIEUCTBU I, KOTOpasiodece
Y1BaeTC(HOPMHUPOBAHHOCTHCOIMATBHBIXHABBIKOBUAM OLIMOHAIBHOT OMHTEIUICKTaLI
KOJIbHUKOB.

B cgepe oenaoenus yuueepcanvHviMu yueOHLIMU peSYIAMUBHLIMU  OCUCTNBUAMU.

CaMoOopraHu3aus:
BBISIBIIATHIIPOOJIEMBI IS PEIICHUS BXKM3HCHHBIXUYYCOHBIXCUTYAIIUSIX, HICTIOJNIB3YSIOU
OJIOTMYECKHUE3HAHUS;

OPUEHTHPOBATHCIBPATNIHBIXTIOIXOAAXTPUHITHAPEIICHUN (MHIUBUIYTbHOE, TP
MHATHEPEIICHUSBT PYIITE, IPUHATAEPEIICHUHUTPYTIIOH ),
CaMOCTOSITETLHOCOCTABIISThAITOPUTMPEIICHUS321auN( HITHET0YACTh ),BBIONPATHC
I0COOpEIICHUYIe0HOMONOTOTHYECKOM3a1aunCy YETOMUMEIOIITUXCIPECYPCOBUCO
OCTBEHHBIXBO3MOKHOCTEH,apryMEHTUPOBATHIIPE IaraeMbIeBApUAHTHIPCIIICHU;
COCTaBJIATHILIAHACHCTBHI(TUTAHPEATH3AIITTHAMEUEHHOT0aJITOPUTMAPEIIICHH ), KO
PPEKTUPOBATHIIPEIIOKEHHBIHATOPUTMCYIETOMITONYICHUSHOBBIXOHOTOT HIECKH
X3HaHUH00 M3yd4aeMOMONOJIOTHIECKOMOOBEKTE;
JeIaThBEIOOpHOPATHOTBETCTBEHHOCTh3apEIIeHHUE.

CamokoHTpoab(pedaercus):
BJIQ/IEThCTIOCOOAMUCAMOKOHTPOJIS,CAMOMOTHUBAIIMHHPEPIIeKCHH;
JaBaThaJCKBATHYIOOIICHKYCUTYAIIMUUTIPEJIaraThIUIaH €EU3MEHEHNS;

YUYUTBHIBATh KOHTEKCT WM IPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH
pUpenIeHUNy4e0HOMOMOI0rnYeCKO3a1auM,aTIalTUPOBATHPEIICHUEKM EHSIOTIN
MCSI00CTOSITEIILCTBAM;

OOBSCHSITH MIPUYVHBI JTOCTUKECHUS (HEOCTHIKEHMUS) pEe3yJIbTATOB
NeATEeNbHOCTH,JaBAThOLIEHKYITPUOOPETEHHOMYOIIBITY, YMEThHAXOIUTHIIO3UTHUBHO
€BIPOU30LIEIICHCUTYALINH;
BHOCUTBHKOPPEKTUBBIB/ICSITEIbHOCThHA0CHOBEHOBBIXOOCTOSITEILCTB, U3MEHUBIIINX
CSCUTYallU,yCTaHOBIICHHBIXOIIMOOK,BOSHUKIIUXTPYIHOCTEMH;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIH U

YCIIOBUAM. OMOIMOHAIbHBIMMHTEJUICKT:
® Dpa3InMyaTh,HA3BIBATBUYIPABIATHECOOCTBEHHBIMHUIMOIIMSIMUUIMOIUSIMHU

NIPYTHX;



® BBIIBIATHBHAHAIU3UPOBATHIIPUUNHBIIMOLIUIA;

® CTaBUTbCEOSHAMECTOAPYrOro4eI0BEKa, IOHUMAaTbMOTUBBIMHAMEPEHUSAPYTOTO;

® PeryjaMpoBaTbCIOCOOBBIPAKEHUSIIMOLUH.

o [lpunsaruece0AUIpyrux;

® OCO3HAaHHOOTHOCHUTBHCSAKIPYTrOMYYEIOBEKY,ETOMHEHHUIO;

® [IPU3HABATHCBOEMPABO HAOMIMOKYH TaKOEKENPABOAPYTOro;

® OTKPBITOCTHCEOCUAPYTUM;

® 0CO3HaBaTbHEBO3MO>KHOCTHKOHTPOJIUPOBATHBCEBOKPYT;

® OBJIAJETh CHCTEMOM YHHUBEPCAIbHBIX YUEOHBIX PETyISTUBHBIX JIEWCTBUM,
KOTOpasiobecreunBaeTPOPMUPOBAHUECMBICTIOBBIXYCTAHOBOKINYHOCTU(BHYTPEHH
SASITO3UIUSUTMYHOCTH ), IoKU3HEHH BIXHABBIKOBIMYHOCTH(YIIPABICHUSCO00M, camo1
UCIUIUIMHBI, yCTOWYMBOTO OBEACHUS).

IIpeameTHbIe pe3yJbTaThl OCBOCHHUS
nporpaMMbIBrio3HaBaTe IbHOM( MHTEIUICKTYIBHO
i)chepe:

— MpUOOpETECHUE OINbITa HCIONIB30BAHUS METOJAOB OHOJOTHYCCKON HAyKH C
IEIBION3YUYCHUST OMOJIOTUYECKMX OOBEKTOB, SBJICHUH W IPOIIECCOB: HAOJIOJICHUE,
OIHCaHUE,MPOBEICHNE HECJIOKHBIX OMOJIOTUYECKUX OIBITOB M AKCIIEPHMEHTOB, B TOM
qHCcIe
CHCTIOIH30BAaHHUEMAaHAIOT OBEIXUITU(POBBIXONOIOTUIECKUXITPUOOPOBHHHCTPYMEHTOB;

— (opMupoBaHHE YMECHHS HHTETPHUPOBATH OMOJOTHMYECKHE 3HAHUS CO 3HAHHSIMHU
U3IPYTUX  y4eOHBIX  mpeaMeToB  (HU3MKH, XUMUH, Teorpaduu, HCTOPHH,
00I1IeCTBO3HAHUSH T.1I.);

— ¢QopMupoBaHHE YMEHHMH  pemarh  y4eOHBIE  3a7auyd  OHMOJOTHYECKOTO
COJIeP KaHMS, BBISIBIISITBIIPUYNHHO-
CJIEICTBEHHBIECBSA3H,IPOBOUTHKaUECTBEHHBIEUKOINYECTBEHHBIEPACYETHL, 1EIaThBBIBOT
BIHAOCHOBAHUUIIOTYYEHHBIXPE3YIbTATOB;

— (opmupoBanne  ymMeHUs  IUIAaHUPOBATh  y4eOHOE  WCCIENOBAaHWE WM
MPOCKTHYIOPAaOOTy € YYEeTOM I[IOCTaBICHHOW 1enu: (opMyaupoBaTh MpodIemy,
TUIIOTE3Y u
CTaBUTH3aIAYNUCCIICI0BAHNS, BRIONPAThaIeKBATHOIOCTABICHHOUIICTUMETO,TBI, IeTIaTHB
BIBOJIBITIOPE3YIbTaTAMUCCIIEOBAHUSUIINA POESKTHONIESI TETbHOCTH;

—  (hopMUpPOBaHUEHHTEPECAKYTITYOJICHHIOOMOIOTHUECKUX3HAHU N (TIpeanpodribHAs
MOATOTOBKA M MPOQECCHOHAIbHAS OPUEHTAIHS) U BEIOOPY OMOIOTHHKAK TTPO(HIBHOTO
npeaMera Ha CTYTIEHU CpPEeIHEro MOJIHOTO oOpa3zoBaHus JUTSt
OynymernpodeccuoHaTbHON eI TEIbHOCTH,BOOIaCTUOMOIOT N, MEAUITMHBI,YKOJIOT U, IT
CUXOJIOTMH,BETEPUHAPHUH,CEIIBCKOTOX0351CTBA;

— BJIaJICHUEHABBIKAMUPAOOTHICUH(POPMAIIMEHEeCTECTBEHHO-HAYYHOT'OCOIePKAHUS,
MPEICTABICHHOM B pa3HOW dbopme (B BHUJIE  TEKCTa, TaOIMYHBIX
JAHHBIX,CXeM,TpadUKOB, JUarpaMM,MoJIeIei, n300paKeHu ), KpUTUUECKOTOaHATM3auH (]



OpPMalIMUHUOLEHKH €€I0CTOBEPHOCTH;

— YMEHHE UHTETPHUPOBaTh OWMONOTMYECKWE 3HAHHUA CO 3HAHUSAMHU JIPYTHX
Y4EOHBIXIIPEMETOB; HHTEpPEC K YINIYOJICHHIO OMOJOTMYECKMX 3HAHUM U BbIOOPY
ouonoruu
KaKMpoUIbHOTOMpeIMETaHAYPOBHECPETHET000IIIET000pa30BaHUS IOy Ay enpodec
CUOHAJIbHOMAESATENbHOCTUBOOIACTHONOIOT MU, MEUIIUHBL,3KOJIOT U, BETEPUHAPH U, CEIIb
CKOT0XO0351CTBa, TUIIIEBONTTPOMBINIICHHOCTH,IICUXOJIOTUH,ICKYCCTBA, CIOpPTa - HMMETh
YEeTKHE MIPEICTaBICHHUS 0 MaTepHAIUCTUYECKON
CYIITHOCTUT€HOMOBKHUBBIXOPTaHU3MOBUPET YIISAIIHIONXPaOOTHI;

— 3HAHME OCHOBHBIX (DaKTOPOB OKpPYXKAIOLIEH Cpenbl, BIMSIONIMX HA PAa3BUTHE
UCYIIECTBOBAHUEKUBBIXOPraHU3MOB,aJanTalluK(PaKkTOpaMOKpYy Karoliei cpesl;

— 3HaHME OCHOBHBIX IMOAXOAOB OMOTEXHOJIOTMH, UCIOJIb30BAHUS €€ JOCTHUKEHUH
BCOBPEMEHHOM >KM3HU 4YEJIOBEKa, OCOOEHHOCTH HCIOJb30BAHUS KUBBIX OPraHU3MOB
JUTATIPOU3BOJICTBEHHBIXHYK] UEIIOBEKa,

— 3HaHWE OCHOBHBIX TIOJXOJOB CENEKIMH W OHOTEXHOJIOTUH KYJIBTYPHBIX
pacTeHui, XapaKTepH30BaThI€HE THYECKUMO TUUITNPOBAHHBICPACTECHHUS, OTICPUPOBATHITO
HATHSIMH, THOPU N3, 0 TAICHHASTHOPU AM3AIHS, HICKYCCTBEHHBIOTOOP, e TEPO3HUC, TP
aHcopMalys,MyTareHe3,reHeTHUECKOepeJaKTUPOBAHUE;

— TOHMMaHUEMOJIEKYJSIPHBIXMEXaHU3MOBpeaIn3alliuHACIeACTBEHHOMUH(p OpMaLu
MMYMEHUECBOOOTHOONIEPUPOBATHOCHOBHBIMUIIOHATUSIMUMOJIEKYIISIPHOMONOJIOTHHHEECO
BPEMEHHBIXHAIPABIEHUi—T€HOMUKH,METar€HOMUKHU, TPOTEOMUKH;

— 3HAaHUE OCHOBHBIX 3a00JE€BaHUI 4YEJIOBEKAa, MEXaHHW3MOB UX Ppa3BUTHA,
CHOCO0AXUXIUArHOCTUKUY JICUEHMUS,

— (dopmupoBanue YMCHUS HCIIOJIL30BATh ITOHSI TUHHBIN ammapar 51
CHUMBOJIMYCCKHUIA3BIKICHE TUKH, T PAMOTHOCTIPUMEHECHNEHAYIHBIXTEPMHHOB, [IOHSATHI, TEO
pHii,3aKOHOB/II00BACHEHUSIHAOTIO JAEMBIXOMOJIOTMIECKUX0ObEKTOB, IBIICHUHUTIPOIIECC
OB,TI03BOJISIOIINX3a0KATH() YHIAMEHTHAYYHOTOMHUPOBO33PEHHUSI.

BrennoctHo-opreHTamoHHoMCchepe:

— 3HAHUE,YTONPUMEHECHUECOBPEMEHHBIX TEXHOJIOTHMMOJICKYIIPHOHONOIOT MMITO3BOJIS
eTYCIIeITHOPEIIaThTaKKE31000THEBHBICIIPOOJIEMBI, KAKOX PAHAOKPYKAIOIICH  CpeIbl,
COXpaHEHHE 30POBbsS YCIOBEKA, KOHTPOJIb U BOCCTAHOBJICHUEIKOCUCTEM.

TEMATHUYECKOEIIJIAHUPOBAHHUE

Moayab«OCHOBBIPACTEHHEBOACTBA» 7 KJIACCHI

Tembl OcHoBHoOecCOaep:KaAHHE JesITeJIbHOCTD
IIKOJIBLHUKOB




Tema 1. Bsenenue
BPACTEHHEBOACTBO(
2 4)

Yrto-Takoe
PaCTEHUEBOJICTBO:0OCHOBHBIE
(baKTOpBIBBIPAIIIIBAHUSIPACT
CHM.

Hcropus
Pa3BUTHUAATPOXUMHUYECKUX

3HaHUU(pabOThI M.B.
JIoMoHOCOBA,
10.JIubuxa,byccenro,B.B.
Jokyuaena, K.A.

Tumunpszesa,ll. A.KocTeruena,

JI.H.

[TpakTuueckaspabora
«boukaJlubuxa.




[IpstHUITHUKOBAKAD. ).

Tema 2. [IpaBunanocraHoBKU HccenenoBarenbekas
AIpOTeXHHYECKHMH | arpOIKCIEPUMEHTOB. pabora«dakTopsl,
IKCIepPUMEHT(2 ) [TocTaHOBKa’KCIIEPUMEHTOBC BIIASIIOIIMECHA
pactenusiMu. BoioopTemBl, popacTaHueCceMsH(POCT
COCTaBJIEHUETUIIOTE3BL, IEJINN MIPOPOCTKOB)».
3a1a49KCIIEPUMEHTAIIO [IpakTuueckaspabora
BBIpAIIMBAaHUIOPACTCHUIB «COOpyCTaHOBKUIS
KOHTPOJINPYEMOMCPELE. BBIpAILLUBAHUSPACTCHUIB
KonTposn,noBTOopHOCTH, KOHTPOJIUPYEMBIX
IPOBEAECHUEIKCIIEPUMEHTA. YCIOBHUSX».
[TnaHupoBaHUEIKCTIEPUMEHTA.
OueHkape3ynbTaToB
JKCIEPUMEHTA.
OCBOEHUETEXHOJIOTUH
KPYIJIOTOJJMYHOTOBBIpAllBaHUS
CaJaTOBUMHUKPO3EIICHUB
KOHTPOJUPYEMBIX
MCKYCCTBEHHBIXYCJIOBUSX.
Tema3.Poab Bopna.PactBop.BrITskKa. [TpakTrueckaspabora
XUMHYECKUX AHHOHBI,KATHOHBI, «CXeMbINTUTaTEIbHBIX
3JIEMEHTOBB 3NEeKTpOnpoBOIHOCTEUPH pactBopoB.Pacuerno3
NUTAHUMPACTEHU | pacTBopa.PorbXuMudecknx yI0OpEeHUN IS
(29) AJIEMEHTOBBIUTAHUUPACTCHUN. | MUTATEIbHBIXPACTBOPOBY.
[TonyueHnenuTaTeIbHbBIX [IpakTuyeckaspabora
BEILECTBPACTEHUSIMH. «IIpaBunacmemmBanus
VY noOpenusi:oprannyeckue, yI00peHU»
MUHEpAaJbHBIE, [IpakTuyeckaspabora
MUKpoOHoorunyeckue. TUmsl «IIuranuepacteHuil:
nuTaHusipacteHuil. Boznymnoe TEXHOJIOTUS
UMUHEpabHOE(KOPHEBOE) IIPUTOTOBJICHHUS
nuTaHuepacTeHu. Tpancnopt IIUTATEIILHBIXPACTBOPOB
MUTATEIbHBIXBELIECTB JUISIPa3HBIXKYIIBTYPY.
PaCTEeHUI: BOCXO IS UIN [IpakTnueckaspabora
HUCXOJAIIMNTOK. BaxkHeiue «MOHUTOPUHT
Kanuiiabie, pochopHbieH MUHEPATbHOTOTTUTAHUS
a30THBICYZO0PEHUS, UX pacTeHUI».
cBoicTBa.lIpocTeiencnoxHbBIE [TpakTnyeckaspadbora
yIOOpEHUSI. «PacturenpHas
PocTtupazButnepacrenuii: JIMATHOCTHKA.
ATANbIOHTOTeHEe3a,(HAKTOPHI, HccnenoBarenbckas
BIIASIOIIUEHAPOCTPACTCHUN pabota«O1ieHKa
CBET,I'YCTOTANOCaAOK,IMTAHUE, | COCTOSIHUSIKOMHATHBIX

cyocTpar.
Oco0EHHOCTUITUTAHUS

pacTeHUM,pacTCHUIHA
IKOJIbBHOUTEPPUTOPUH,




pacteHuid a3oToM. A30T H

€ro3HauYeHue B KU3HU
pactenui. @opMbl  a3oTa M
UXTIPEBPaIlCHUEBIIOUBE.
Uctounuku docdopa
JUISIPaCTEHUS.
3nauenuedochopcoaeprammx
COCIMHEHU M B KJIETKE.
Ponbmakpoapruyeckux
coenuHenuiidocdopa B
SHEPreTUIECKOMOOMEHE.
Bnusnaue KaJus Ha
bu3nYeCcKuecBONCTBA
MPOTOIJIa3Mbl,  Ha(EepPMEHTHI

yIJIEBOAOPOTHOIT000MEHA,CHHT
€30€JIKOBH JIp.

Ponp KaJIus B
TI0I/ICP’)KaHUMHOHHOTO
OaJlaHca B TKaHAX, BIPOIIECCAX
camoperyJsnun. PerymnstopHas
UCTPYKTYpOOOpa3oBaTebHASID
0J1b KaJbIUs. Vuacrtue
BOOpa30BaHUU
KJIETOYHOMCTEHKH,
MOIIEP)KAHUUCTPYKTYPhI
MeMOpaH  Hperyysius  HX
MIPOHUIIAEMOCTU. 3HAUCHUE
MarHus
BMeTa0OIM3MEPACTCHUH.

Maruuit B COCTaBe
xJ0poduIIa,cXoACTBO
xJiopoduiia HWreMorjo0rHa
KaKCBHJIETEIIbCTBO
€MHCTBAOPTraHUYECKOTOMUPA.
Cepa u ero
OCHOBHBIECOETMHEH U, ux
poiab BCTPYKTYPHOM
OpraHU3alUUKIETKH, Yy4acTHE
BOKHCIIUTENIHHO-
BOCCTAHOBHUTEJIbHBIX
peakiusaxMUKpO3JIEMEHTHI.
[IpencraBnenus 0
POJIMMUKPORJIEMEHTOB
BMeTabOIU3Me

pactenuii. OcoOeHHOCTH
MOCTYIUICHUSIMHKPOSJIEMEHTO

YCTaHOBKA
IPUYUHIATOIOT Y
€CKUXCOCTOSITHUI
(MpUHATYHHN)».
HccnenoBarensckaspaboT
a «OneHka
BIIMSTHUSIPA3TUIHBIX
DIIEMEHTOB HACOCTOSIHUE
pacTeHui(COCTaBICHHE
Pa3TMYHBIXTIOIKOPMOK )».




BBPACTCHHUS.
CuHepru3mMuaHTaroHu3m




3JIEMEHTOB
pacrenuit. PacturenbHas
JHArHOCTUKA

BITKA 3JICMCHTOBIIMTAHU .

IIUTaHUA

UMETOIBI
UACHTH(PUKALUUHEI0CTaTKa/ 130

Tema
4.PeryasiTopsipocT
apacTeHM M.
3ammurapacTennii(
2 4)

[TonsTne 0 peryisaropax
pocTtapacteHUui. CTUMYIJISITOPBIP
ocTa

— (UTOrOpMOHBI
(aykcHHBI,THOOEpEITUHBI,
IUTOKUHUHBI ). UHTHOUTOPEIPO
CTapacTCHUN:

1. npupoanbie
(abcIM30BasIKUCIIOTA
HEKOTOpbIe()EeHOJIbHbIE
BeniecTBa(MKymMapoBas,
KOpUYHASI,CATTUITIIIOBASKHC
JIOTHI).

2. cunTeTndeckue(MopdakTuH
BI, PETapAaHTHL, () OIUAHTHI,
JeCUKAHTBI,TePOUTINIBI ).
OUTOMOHUTOPUHTH
olieHKacocTosiHusApacTeHuid.Co
BPEMEHHBIECTIOCOOBIMOHUTOPHU
Hra.

3amuTapacTeHUMOTB
pEAUTENCN:0CHOBBI
ouomeTo/ia.

[IpakTuyeckaspabora
«DUTOMOHUTOPUHT
MOLIEHKA
COCTOSIHUSIPACTCHU .
CoBpeMeHHBIECTIOCOObI
MOHUTOpHUHTay.Mccienosa
TeabcKasipabora
«Bnusiauer
€TEpPOayKCUHA
Harpopact
(poct
Hapa3HbIXC
TaIUSX,BPA3HBIXYCIOBUSIX

)

aHuc

Pa3IMYHBIX
pacTEeHUIN».
[IpakTuyeckaspabora
«MHCekTapuu: mnpaBuia
WNyCIIOBUS
pa3BEACHUSATIOIE3HBIXHAC
E€KOMBIX).




Tema 5.
Boanasi,mecuana
1
HII0YBEHHASAKY.JI
bTYPbl,
UXIIPUMEHEHHUe
BBbIPAIMBAHUHU
pacTeHui.
Du3HoI0rusp
acTeHui (29)

Bonanas, necyaHas Hu
ITIOYBEHHASKYJIbTYPHI, uX
IIPUMEHEHUE

BBBIPAILIMBAHUUPACTCHUN.
IIpoBeneHue BOABI B KOpHE

ucTebiepacTeHHil.
Boausrit pexUM
PAaCTEHHUI:CTPOECHHUE YCTBULL:

(baKkTOphLBIAUSIONIME HAa  UX
pacKpbITHE U3aKpBITHE.
3HaYEHUE MEXaHU3MAPETYJALUN
VCTIAPEHUS BIArMPACTEHUEM.
doTtocunTe3 —
YHUKAJIBHBIAITPOLECC PACTEHUM.
TemuoBas
ucBetoBasi(hazpihOTOCUHTERA.

3HaueHue dboTocuHTE3a
JUISDKUBBIX OpPraHu3MOB.
®dakTopbIpocTa pacTeHui:
BO3/YyX uasparusi.
[TonzemMHOEIBIXaHUEPACTCHUN
COCTaBIOYBEHHOI'O

BO3yXa,ra3o0oomeH.l"a3oo06mMeH

[TpakTnueckaspabora
«Kopnesoe
nasienuey». I Ipaktuyec
KasipaboTa
«IIpuroroBnenuenpenap
aTta YCTBULIMETOJIOM
cienkay.Mccemenosarenp
CKHEPaOOTHI
«BnusHueycioBuin
COACPKAHUAPACTEHUN Ha
KOJIMYECTBOYCTHUID.
[IpakTuyeckaspabora
«DyHKIIMOHATbHAAIUATHO
CTHKA pacTeHui
MOAKTUBHOCTUXJIOPOILIACT
OBY».
HccnenoBartenbekasipa
oora
«OrnpeneneHuexaopod
niaA u b,

OLICHKA




nprOecroYBEHHOM
BBIPAILMBAHUH.

(OTOCUHTETUYECKOM
AKTUBHOCTUPACTCHUIU
(haKkTOpOB,BIUSIONIMXHA
HEey.
[IpakTuueckaspabora
«Aspanus,CO2 nO,.
JIpIxanuepacTeHUun».
[IpakTuyeckaspabora
«/IpIXaHUEpaCTEHUI:
OLIEHKaWHTEHCUBHOCTH
JIBIXaHUAPACTCHUIH
UTOJIOBY.
HccnenoBarenbckue
pabotbi«BrnusHue
Croco0aBbIpaIIMBAHMUS
(cocTaBanmuTaTEIIHLHOM
CMECH,CXEMBIBHECEHHUS )
HApOCTH Pa3BUTHUS

Pa3IMYHBIXPACTECHUI.
Tema 6. KakuenoBekcTanuconab3oBaTh Juckyccus
KyabTypHbIe pactenusa?CBs3bpa3BUTHS «JlomecTukanus,Bcenu
pacTreHus. [IMBUJIM3aI[MNYEIIOBEKAN PaCTEHUSM>)KMBOTHBIE,
CoBpeMeHHbIE 0JIOMalTHUBAHUSIPACTEHU. KOTOPBICKUBYTPSIIOMC
acnekTbiceJeKnmun | Jlomectukanus. YeJIOBEKOMHUM
(249) HacnenctBeHHOCTHH OJIOMaITHUBAIOTCS?
M3MEHYNBOCTh—OCHOBHEIC MO>KHOJIUCYHNTATD
CBOMCTBaXKMBBIXOPTaHU3MOB. TapakaHaoIOMAITHEHHBIM
3menunBocTh. Buabsl YKUBOTHBIM 7).
N3MEHYHUBOCTb. [TpakTrueckaspaboTa
['em—martepuanbHBINHOCUTEID «MoaudukanronHas
HACJICICTBEHHOCTUH M3MEHUYUBOCTB(JIUCTHS,
M3MEHYMBOCTU. HyKIIEeMHOBBIE WUTOJIKHUCOIHOTO
KUCI0ThL. JIokanuzamnus JiepeBa)».
F€HETUYECKOroMaTepraiaB [TpakTrueckaspabora

KJIETKE. [|eTIeHUEeKIIEeTOK.
PernukanusJIHK.OcHoBHas
JOTMaMOJIEKYJIIPHOUOUOIOTUH.
Tpanckpunuums. TpaHcaanus.
MyTranumu.

D} hekTOyTHIIOYHOTO
TOPJIBIIIKAUTEHETUYECKOE
pazHooOpazue.YroTakoe
reH0aHK?3au4eMCOXpaHsTh
TE€HETUYECKUEPECYPCHI
pactenuii ?OCHOBHBIECIIOCOOBI

«"eH—HMHCTPYKIUAIIO
coopkexieTkn(Habucepe
WIMKOHCTPYKTOPE ).
[TpakTnueckaspabora
«MyTanusHadyTepOpoe
(J1r060100BEKTH3
peabIAYIIeHpadoThI,IIe
W3MECHCHUCHHCTPYKITHH
MIPUBEACTKU3MEHEHUIO
BHEITHETOBH/IA
00BEKTa)».




COXpaHeHUs
TeHETUYECKUXPECYPCOB
pacteHuii (exsitu u insitu).

3HaueHue pabor H.N.
BaBuioBa.3aKOHTOMOJIOTHYECKHU
XPSIIOB.
LenTpsr

MIPOUCXOXKACHUSKYIBTYPHBIX
pactennn  H.M.BaBuioBa wu
ILM. KykoBckoro.OCHOBHbIE
METO/IbI
cenexuuu. I nubpuauzanusi.
®opmbl ot0opa.OCHOBHbBIE
HaIlPaBJICHUSCENECKLINH:
YIIyUYIIEHUEYPOKAUHOCTH,
YCTOMYUBOCTH KOMOTHUYECKUM U
abnotnyeckuM@PakTopam.
Ectp Bi0% KU3Hb B
npobupke ?buorexHonorus
KYJbTYPHBIXPACTCHUH.

Kak YEeJI0BEK
MOKETMOAUGUIIUPOBATH
pacteHus ?l eHeTHYeCKOe
penaktrupoBanue.CoBpeMEHHbIE
OAXOABIN

JOCTUKEHUS
TE€HETUYECKOTOPEIaKTUPOBA
HUSIPACTCHUI.

[Ipaktnueckas  pabota
rorpyInmnam «Otkyna
HaHAaIINAX

CTOJaX(PYKTHI/OBOILIH/31
akm».IIpakTnyeckaspado
Ta
«BpIpamuBaeM
Kaknposectu
CKPELIMBAHUE YyTOPOXa».
HccnenoBarensckasipado
Ta
«BbIpalmBaHuEPACTEHU N
B pOOUPKEN(MOKHO
BOCITIOJIb30BAThCAPE3YIbT
aTaMUNPEIbITYIINXIKCIIE
PUMEHTOB
MIOCOCTABJIEHUIONIUTATEIb
HBIX
pPacTBOPOBIJISIPACTEHUI).
[TpakTuyeckaspadbora
«I"'eHOMHBIE
HOKHHILIBI(MOIETIMPOBAH
ue

paboteicucTeMbICRISP-
Cas)».

TOpoX.




Tema
7.PacTurteabHasn

npoxykuusi(549)

Hanzemnebie u
MOJA3€MHBICOPTaHbl
pacTeHUI. [ToGer
WBHUJIOM3MECHEHHBIN
noOerpacTeHui.

CrniocoObIpa3MHOXKEHHSIpAC
TCHUH.

Ilonsatue 0
MPOAYKTOBIUTAHHS.
[TpoOeMBIKOHKYPEHITUN
OTEYECTBEHHBIXITPOAYKTOB
MMUTaHUS CUMIIOPTHBIMHU.
JlorucTukagoCcTaBKu u
CpEICTBACOXPAHEHUS
MPOAYKTOBIUTAHHS.
Mukpo3eneHb: MOJIE3HOCTh
UTEXHOJIOTHS.

XHUMHUYECKUMN
AHAJTU3IPOAYKIIMH.
OCHOBBICTIEKTPO(OTO
metpuu.IloTeHimome

TpUS.
Xpomatorpadusi.

Ka4y€CTBC

[TpakTnueckaspabora

«IIpenensHO
JOMYCTUMBIEKOHIEHTPAII
un  (IIAK)  umetonbr

KOHTPOJIs10€301acCHOCTHPA
CTUTEIIBHBIX
MIPOYKTOBIUTAHUS».
HccnenoBarensckaspaboT
a «Ouenka
KayeCTBaBBIPAIIICHHONMHUK
pO3eTIeHU» (;ubocBos,
60 u3
MmarasuHa). I IpakTudeckas
paboTta

«MeTobl
OILIEHKHKA4eCTBa
PacCTUTEIBHONIIPOTYKIIH
u: XpaHCHUE
UCOXPaHHOCTBITMUTATEIb
HBIX BEIIeCTB»(I10
JIOCTYITHOMYOOOpY10Ba
HUIO).

HccnenoBarenbckast




paboTta
«OrnpeneneHueBUTaAMUHA
C  meTomoMoOpaTHOTO
TUTPOBAHMSI BILTOJAX Ha
pa3HOM
cpoke(croco0e)xpaHeHu
.




IToypouHoe miianHupoBanue 7 Kjacc

KoJunuecTBo yacos Mara DJIEeKTPOHH
U3yYeHu | ble
Ne Tema ypoka Kont n Mara | undposbie
n/n Bcero POIILH PAKTHICCKHE | yavaenns 70 o0pa3oBarte
ble padoThI padoThI 7a JABHBIE
pecypcsbl
Uro-Takoe pacTeHHEBOJICTBO: OCHOBHBIE
! (hakTOpbI BRIpAIIMBaHUS PACTEHUM. 1 14.01 03.09
5 WcTopus pa3BUTHS arpOXUMHYECKUX .
3HAHUH 21.01 10.09
[IpaBuna mocTaHOBKHU
3 arpo3KCIIEpPUMEHTOB. L 28.01 17.09
OcBO€HHE TEXHOJIOTUH
KpPYTJIOTOJIMYHOTO BBIPALIUBAHUS
4 CaJIaToOB ¥ MUKPO3EJICHU B 1
KOHTPOJIMPYEMBIX
HCKYCCTBEHHBIX YCIOBHUSIX. 04.02 24.09
Ponp xummnueckux
3JIEMEHTOB B IUTAHUU PACTEHHMIA.
5 [TonyyeHnue nuTaTenbHbIX 1
BEILIECTB PACTEHUSIMH.
11.02 01.10
TpancnopTnUTaTEIbHBIX BELIECTB
pacTeHui: BOCXOIAIINN 1
6 HUCXOAIINN TOK. BakHenmue 1
KanuiiHele, pochopHbie U
a30THBIE YOOpEHUs, UX 18.02 08.10




CBOMCTBA.

[TonsTve 0  perymsTopax  pocra
pactenuii. CTUMYISATOPBI pocTa

25.02

15.10

CoBpeMeHHBIE CTIOCOOBI MOHUTOPHUHTA.
3ammTa pacTeHU OT BPEAUTEIICH:
OCHOBBIOMOMETO/1A.

04.03

22.10

Kak genoBek cTain ucnoiab30BaTh
pactenusi? CBsi3b pa3BUTUSA
IUBUJIM3AIINH YEIIOBEKA U
OJIOMaITHUBAHUS PACTECHHI.

11.03

05.11

10

HacnencrBeHHocTs 1
M3MEHYMUBOCTH — OCHOBHbIE
CBOWCTBA KMUBBIX OPTAaHU3MOB.
NsmenunBocts. Buabl
H3MEHUYHMBOCTb.

18.03

12.11

11

Ham3emHBIE W TIOQ3E€MHBIE  OpraHbI
pactenuii. [loGer m BHIOW3MEHEHHBIN
nooer pacTeHUH. Crioco0b1
Pa3MHOXKEHHSI PACTCHHIA.

01.04

19.11

12

IlonsaTue 0 Ka4yCCTBC IMpOAYKTOB
IIMTaHHA.

08.04

26.11

13

[IpoGneMbl KOHKYPEHIIHH
OTEUECTBEHHBIX NMPOJAYKTOB MMUTAHUS C
MMIIOPTHBIMH.

15.04

03.12

14

Jloructuka 10CTaBKM U cpeacTBa
COXpPAaHCHUSA MPOAYKTOB ITUTAHH.

22.04

10.12

15

MI/IKpOBGHCHLZ IOJIC3HOCTD u
TCXHOJIOT'HA.

29.04

17.12




16 XUMUYECKUN aHAJIU3 ITPOAYKIIUH. 1 06.05 24.12
OcHOBBI CHEKTPO(OTOMETPHHU.

17 1
[Torenunomerpust. Xpomarorpadusi. 13.05 24.12
OBIIEE KOJIMYECTBO YACOB I10 17

[TPOTPAMME




U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1.http://www.aseko.org/. Dkonorudeckoe oOpaszoBanue. OOpa3oBaHHE IS

YCTONYUBOI'O Pa3BUTHS

Cailr moanep:kuBaeTcs acconuanueil "Okonormyeckoe oOpa3zoBaHue" U
COJICP>)KUT HOBOCTU JdKoJoTHM4eckoro oopazoBanusi B ctpaHax CHI' u bantuu. B
paznene  Teopuss  onmyOnukoBaHbl  cTaThu  "['ymMaHuUcTHYECKas  MOJIEIb
AKOJIOTUUYECKOTO oOpa3zoBanus", "dopMmyna 53KOJIOTHYECKOro oOpa3oBaHus" u
"JKkonmoruyeckas 3THKa

2. http://www.ecoline.ru/books/. DnekrponHast 3xojornyeckas 6udanoreka B
OuOMMOTeKEe HMEIOTCS JBa pasjenia: Henepuogudyeckue u3JAaHus (KHUTH) U

NEePUOJMYCCKUE DJJIEKTPOHHBIE U3MaHWSA. 3JeCh BBl CMOXETe HaWTH UX
AHHOTHPOBAHHBIH CITUCOK, 03HAKOMHUTHCS C TEKCTOM B pekuMe online, mocMoTpeTh
noJApoOHOE ONMUCAaHME KHHUT, CKadaTb HUX apxuB, OG(OPMUTH TOJAMKHCKY Ha
AIIEKTPOHHOE U3JJaHUE.

3. http://www.education.spb.ru/gtp/gtp.htm. -Ilpoext  "I'moGanbHOE
Mprenue" — 3To 00pa3oBaTeIbHBIM MPOEKT B 00JACTH OKPYKAIOIIEH CpEelbl,
OOBEUHSIONIMNA CTYIEHTOB M TMpernojaBaTeliedl co BCEro Mupa. YyacTue
CTYJIEHTOB COCPEIOTOYEHO BOKPYI TaKHUX IMPOEKTOB B O0JIACTH OKpY’KaroIIeH
cpennl, kak "3enenbiii kiacc", "Uucteii Bo3nyx", "M3ywaem Boay", "IlouBa" u

"Mecsn 3emuan".
4. http://fadr.msu.ru/ecocoop/ . -JIeTckuii TEIEKOMMYHHAIIMOHHBIA IMTPOEKT

"DKOJOrHYecKoe CcoIpyKecTBO" "DKOIOTHMUECKOE CONPYKECTBO" — POCCHICKHIA
JNETCKUN TEJIEKOMMYHHUKAIMOHHBIN MPOEKT. B paMkax MpoeKTa KOOPAUHUPYIOTCS
HKOJIOTUYECKUE HCCIEAOBAHMS IIKOJIBHUKOB, PE3YJBTAThl KOTOPHIX MyOIUKYIOTCS
Ha caiiTe M 00CYKJal0TCA B TeNEKOH(EepeHIINH.

5. http://bella-terra.hotbox.ru. -OOpa3zoBaTenbHBIE MPOCKT  YIYUIICHUS

AKoJoruueckoit oocranoBku. [logaepxuBaeTcss KOMaHI0M MOJIOABIX YUUTEIICH.
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