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NOACHUTENIbHAA 3ANMUCKA

AKTyanbHOCTb M HasHayeHMe nporpammel. Mporpamma paspaboTaHa B COOTBETCTBMM C TpeboBaHUAMMU
depnepanbHOro rocyaapcTBeHHOro ob6pasoBaTe/ibHOro CTaHAapTa OCHOBHOIO 06Lero o6pasoBaHus,
OpueHTUPOBaHa Ha obecnedyeHne NHANBUAYAbHbIX NOTPebHOCTEl 0byyatowmxca U HanpaBaeHa Ha
OOCTUMKEHME NAaHUPYEMbIX pe3y/ibTaTOB OCBOEHUA NPOrpammbl OCHOBHOTIO obLero obpasoBaHua ¢
y4eTom BblbOpa yYaCTHMKaMM 06pa3oBaTe/ibHbIX OTHOLEHU KYPCOB BHEYPOUHOW AeATe/IbHOCTU. ITO
nossonsieT obecneunTb eANHCTBO 0b6A3aTebHbIX TpebosaHnn GFOC Bo BCeM NPOCTPaHCTBE LWKOAbHOMO
06pa3oBaHUA: HE TO/IbKO Ha YPOKE, HO U 3a ero npeaenamun. AKTyasibHOCTb peanmsaumnm aHHoM
nporpammsl 06ycnoBsieHa camo 0COBEHHOCTbIO NPOEKTHO-UCCNEA0BaTENbCKON AeATe/IbHOCTU. ITa
AeATeNbHOCTb JIEKUT B OCHOBE NO3HaBaTe/IbHOrO MHTepeca pebeHKa, ABASETCA 3a/10fOM YMeHUsA
NAaHMPOBATb Nt06ble AEUCTBMA U BaXKHbIM YCIOBUEM YCMNELWHOM peanunsaunmn naen. /litobbie UsmeHeHun
COBpPEMEHHOrOo 06LEecTBa CBA3aHbl C NPOEKTaMN U UCCNeA0BaHUAMM — B HayKe, TBOpPYECTBe, bU3Hece,
06LecTBEHHOM XM3HU. [103TOMY BaXKHbIM 31€MEHTOM Pa3BUTUS INYHOCTU obyJatolLLerocsa ABNAETCA
dopmMMpOBaHME OCHOBHbIX HAaBbIKOB NPOEKTHOUCC/Ie0BATENbCKOM AesTeNbHOCTU. Mporpammori
npeaycMmoTpeHo GpopMmnpoBaHUE COBPEMEHHOIO TEOPETUUYECKOTO YPOBHSA 3HAHWI, a TaK¥Ke U
NpPaKTUYECKOoro onbiTa paboTbl ¢ 7abopaTopHbIM 060pYA0BAHNEM, OBAAEHME NPUEMAMM
nccnenoBaTelbCKoOM AeaTenbHocTU. MeToabl opraHM3aumm obpasoBaTesibHOM U Hay4YHO-
nccnefoBaTeIbCKOM AeATeNbHOCTM NpeaycmaTpuBatoT GopmMMUpoBaHMe y 0bydatowmxcs
HEeCTaHAaPTHOro TBOPYECKOro MblLLEHUSA, CBOBOAbl CAMOBbIPaXKEHUS U UHAUBUAYANbHOCTU CYKAEHUNA.
[ns nonHoro yyeta noTpebHOCTEN yYaWMXca B nporpamme ucnonbsyetca guddepeHumMpoBaHHbI
Nnoaxo[, YTo CTUMY/IMPYET yYalLLerocs K yBesIMYeHunto NnoTpebHOCTU B MHAUBUAYANbHOMN,
WHTENIeKTYaIbHOM M NO3HaBaTe/IbHOWM AeATENbHOCTM U Pa3BUTUIO HayYYHO-MUCCIe0BaTeIbCKUX
HaBbIKOB. [porpamma ctaHeT BOCTpeboBaHHON B NePBYIO oYepeb LWKONAbHUKaMK, KOTOpPble UMEeoT
CTOMKUIA MHTEPEC N COOTBETCTBYHOLLYIO MOTMBALMIO K U3YYEHMIO NPEAMETOB €CTECTBEHHO-HAYYHOro
LUMKNA, eCTECTBEHHbIM HayKam U TEXHONOTMAM. B NoApoCcTKOBOM BO3pacTe yyalmecs NpoaBasoT CBOKO
3aMHTEpPECOBaAHHOCTb B TOM WK MHOM 061aCTU 3HAHWUI, HAYYHOM HanpaBaAeHUN UM NPpodeccUoHaNbHOM
aeatenbHoctTn. Takum obpasom nponcxoanT GopmmMpoBaHMe NO3HABATEIbHON M NpodeccMoHabHOM
COCTaB/IAOLWEN IMYHOCTM, MOMOTAET YHaLLEMYCA B Oonpene/ieHUn 6yayLLero »XM3HeHHOro Nyt 1 B
npodeccnoHanbHOM BbibOpe Nocsie OKOHYaHMA WKobl. NoaobHOro poaa 3aMHTEPECcOBaHHOCTb
CTUMYNMPYET NOCTOAHHOE XeJlaHWe LUKOIbHMKA K NO3HaHWIO HOBOTO, PaCLLUMpPEHUIO U YIaybaeHuIo
COOTBETCTBYHOLLMX 3HAHUI, M NONYYEHUIO HOBbIX B TOM YMC/IE MPAKTUYECKMX HaBbIKOB, a TaKKe
MOTMBMpPYET yyalleroca Ha npodopueHTaumio. NMporpamma HaueneHa Ha NOMOLLb pebeHKy B 0OCBOEHUMU
OCHOB OpraH13aLUumn 1 OCYLLLECTB/IEHNS COBCTBEHHOM NPOEKTHO-UCCNEeL0BaTE/IbCKOMN AeATENIbHOCTH, a
TaKKe B npuobpeTeHnn Heobxoanumoro onbiTa Aas paboTbl Hag UHANBMAYAIbHBIM UCCAEA0BAHNEM UM
npoekTom. Mporpamma NOMOKET LIKONbHUKY B 6onee rnybokom nsydeHum nHTepecytollen ero obnactm
€CTECTBEHHbIX HAYK, a TaKKe B NPUOBpeTeHMn BaXKHbIX COLMaNbHbIX HaBbIKOB, HEOOXOAMMbIX ANA
NPOAYKTUBHOM coumanmnsaumm u GopMmnpoBaHMA rPparKgaHCKOM NO3ULMMK: — HaBblKa CAMOCTOSITE/IbHOTO
peLleHns akTyabHbIX UCCNeA0BaTENbCKUX UM NPAKTUUYECKUX 3a4a4, BK/IOUaloLLEero B ceba ymeHue
BMAETb M aHa/IM3NMPOBaTb NPobieMbl, HyKAAlOLWMECA B peLleHnn, yMeH1e geTanbHo npopabaTtbiBaTh U
peann3oBbiBaTb CNOCOObI PaboTbl C HUMUK, YMEHWE NAAHUPOBATbL COBCTBEHHYIO paboTy U
CaMOCTOATE/IbHO KOHTPOIMPOBaTb CBOE NPOBUIKEHUE K }KENaeMOMY Pe3ynbTaTy; — HaBblKa
reHepupoBaHus U opopmaeHna cobCTBEHHbIX naen, obnedyeHma nx B yaobHyo Ana pacnpocTpaHeHus
dopmy; — - HaBblKa YBaXKXUTE/IbHOTO OTHOLLEHUSA K YYKUM B3rnsgam u naeam, opopmaeHHbIM B paboTtax
Apyrux noaen, Apyrux aBTopoB — B/laAe/bLEeB MHTENNeKTyalbHON cOBCTBEHHOCTU; — HaBblKa
ny6AnMYHOro BbICTYNEeHUA Nepes 601blwoM ayanTopmueit, apryMeHTUPOBaHUA M OTCTauBaHWUA CBOEN



TOYKM 3pEHMUA, OTBETOB Ha BOMPOCHI CBEPCTHUKOB M B3POC/bIX, YO AeHNA APYIUX B CBOEN NpaBoTe,
NPOABUMKEHNA CBOUX MAEN; — HaBblKa PaboTbl CO CNeunanm3npoBaHHbIMN KOMMbIOTEPHbIMM
nporpammamu, nabopatopHbiM 060pya0BaHMEM, TEXHUYECKMMM YCTPOMUCTBAMU, BUBANOTEYHBIMM
$GOHAAMM M UHBIMW pPecypcamm, C KOTOPbIMU MOXKET ObITb CBA3aHA NPOEKTHOMUCCeA0BaATENbCKAA
0eATeNbHOCTb WKOAbHUKA. Kpome Toro, paboTa WKOobHWKA HaZ NPOEKTOM UAK UccnefoBaHuem byaet
CNocobCTBOBATL M PA3BUTUIO €0 afLEKBATHOM CaMOOLEHKN. BapuaHTbl peanmsaumm nporpammbl 1
dbopMmbl NpoBeeHMA 3aHATUIN. [laHHAA NporpaMma paccymMTaHa Ha paboTy Co WKONbHUKaMn 5-7
Knaccos. [Mepgarory BarkHee akLeHTUPOBaATb CBOE BHUMaHWE He CTO/IbKO HA KauecTBe pe3y/bTaTa
NPOEKTa AW UCCNen0BaHMA, CKOIbKO Ha TOM, YTODbI y4aLLMincA NOAYyYan 3HAHWA B TOM YMC/e M Yepes
BbINOJIHEHWE NPAKTUYECKOro 3343aHWA, AeNan BblBOAb!I U YMO3aKNOUYEHUS Ha OCHOBaHMMU CBOEro
nccnenoBaHNA, YY4NACA CPaBHMBATD €0 Pe3ybTaTbl C TEOPETUYECKMM MATEPUAZIOM U UCCAEA0BaHUAMM
OPYTrUX WKONbHMKOB. Takum 06pa3om, LKOJIbHUK OCBOUT OCHOBbI MPOEKTHO-MUCCAEA0BaTENLCKON
OeATeNbHOCTU U NPUOBPETET HaBbIK KPUTUYECKOTO OTHOLWEHMA K MaTepuany. Moaynm « OCHOBbI
pacTeHMeBoACTBa» paccyMTaHa Ha 34 yaca B TedeHuu 1roga . Mporpamma Kypca BHEYPOUHOW
AeAaTenbHoOCTU pa3paboTaHa C y4eTOM peKoMeHalumi NpMMepPHO NPorpamMmmMbl BOCAUTAHMA, Yy4UTbIBAET
NCcUXoNoro-negarornyeckme ocobeHHOCTM AaHHbIX BO3PACTHbIX KaTeropuin. 3To NO3BOAET Ha NPAKTUKE
COeANHNTb 06YYatOLLYHO U BOCMIMTATE/IbHYIO AeATENbHOCTb Nefarora, OpUeHTUPOBaTL ee He TO/IbKO Ha
WHTENNEeKTYyaNbHOE, HO M HA HPABCTBEHHOE, CoLManbHOe pa3BuTme pebeHKa. ITo NposaBaseTca: — B
NPUOPUTETE JIMYHOCTHbIX PE3YNbTaTOB peasn3aummn Nporpammbl BHEYPOUHOW AeATENbHOCTU, HaleALWnX
CBOE OTPaYKEHME U KOHKPETM3ALMIO B MPUMEPHOMN NPOorpamme BOCMUTaHMUA; — B BO3MOMXKHOCTHU
KOMMNIEKTOBAaHMA Pa3HOBO3PACTHbIX FPYMn A4Aa opraHM3aunm NpodopreHTaLMOHHON AeATENBHOCTH
LUKONbHMKOB, BOCNUTATE/IbHOE 3HAaYEHNE KOTOPbIX OTMEYAETCA B MPMMEPHOM NPOrpaMmme BOCMUTaHUS; —
B MHTEPAKTUBHbIX pOopMax 3aHATUI ANA LWKOJbHUKOB, obecrnevmBatowmx 601bLUYIHO X BOBIEYEHHOCTb B
COBMECTHYIO C NeJarorom v Apyrumu geTbMu LeATelbHOCTb M BO3SMOXKHOCTb 06pa3oBaHMA Ha ee OCHoBe
OETCKO-B3POC/IbIX OBLLHOCTEN, KAtOYEBOE 3HAUYEHNE KOTOPbIX 41 BOCMMTaHUA nogvepKuBaeTcs
NpPUMepHON Nporpammon BocnntTaHua. OcobeHHOCTU paboTbl yunTena no nporpamme. 3agaya yumrens
COCTOMT B TOM, YTOObI CONPOBOXKAATb NpoLecc NpodeccMoHa bHOM OpMEHTaLMN LKOIbHUKA,
pacKpblBas NOTEHUMAN KaXKa0ro Yepes BOB/IeYeHNE B MHOrO06Pa3Hyto AeaTe/IbHOCTb, OPraHNU30BaHHYO
B pa3HbIX popmax. Mpu 3Tom pesynbtaTom paboTbl yunTeNA B NEPBYI0 o4epeb ABAAETCA IMYHOCTHOE
pa3BuTMe yyalerocs. JIMYHOCTHbIX pe3ybTaToB yuMUTelb MOXKET LOCTUYb, YB/IEKAA YYEHMKA COBMECTHOM
N MHTEPECHOM UM 060MM AeATeNbHOCTbIO, YCTAaHaB/IMBasA BO BPeMSA 3aHATUIN A06porKenaTenbHyto,
noagepKmBeatoLLyto atmochepy, HacbIWwan 3aHATUA LLEHHOCTHbIM COAEPKaHUEM.

MprMmepHas cxema NpoBeAeHUA 3aHATUIA NO Nporpamme:
1. O6bACHEHNE TEOPETUYECKOrO MaTepmKana no Teme.

2. MNoparoTtoBKa K IKCNEPUMEHTA/IbHOMY 3aHATUIO, O6CY)K,CI,eHl/Ie 06beKToB ANA NPAKTUHECKOro 3aHATUA.
3. I'Ipose,u,eHme NPaKTU4YeCKOoro 3aHATNA — OCHOBHAA 3a4a4a OCBOEHNE METOA0/10MMN AaHHOTO
KCNeEpUMeHTa.

4. o OKOHYaHUM NPeaNOXKNTb AETAM, KOTOPbIE 3aUHTEPecoBaINCb AaHHbIM 3KCNEePUMEHTOM, PAa3BUTb
eros I/ICCﬂep,OBaTeanKVIﬁ NPOEKT. Ana storo HEOGXO,D,I/IMO 06CY,£I,I/ITb 06'bEKTbI, KOTOpble YH4EHUK GYAET
nccnenoBaTb, COCTaBUTb NMJ1aH SKCNEPUMEHTA.

5. Momoub y4eHMKy NpoaHaNN3NPOBaTbL Pe3y/bTaTbl IKCnepumeHTa. OLEeHWUTb pPe3ynbTaTbl MPOEKTHO-
nccneaoBaTeNbCKON AeATeNbHOCTM WKONbHUKOB MOXKHO B NPOLECCe 3aluTbl UMM CBOMX paboT B
paMKax LUKO/IbHOW Hay4HOMPaKTUYeCKoN KoHbepeHumu.



NNAHUPYEMDIE PE3Y/IbTATDI

OCBOEHUA KYPCA BHEYPOYHOW AEATE/IHOCTU

3aHATMA B paMKax NporpamMmmbl HanpaB/ieHbl Ha obecneyeHne AOCTUKEHUS
LWKONIbHMKAMM Ceayowmx MMYHOCTHbIX, MeTanpeamMeTHbIX U NpeaMeTHbIX
obpa3oBaTe/ibHbIX Pe3y/bTATOB.

JINYHOCTHbIE pe3ynbTaTbl:

B chepe 2paxi0aHCKO20 80CMUMAHUSA. TOTOBHOCTb K KOHCTPYKTUBHOM
COBMECTHOM AeATeNIbHOCTU NPU BbINONHEHUN UCCNEA0BAHUIM N NPOEKTOB,
CTPEMNEHME K B3aMMOIIOHUMAHUIO U B3aMMOITOMOIIIH.

B chepe nampuomuyecko2o 80CNUMAHUA. OTHOLWEHNE K BMONOIMM KaK K BaXKHOM
COCTaBJISIONICH KyJIbTYpPbl, TOPJIOCTh 3a BKJIaJl POCCUMCKUX M COBETCKUX YUEHBIX B
pa3BUTHE MUPOBOM OMOJOTHUUECKON HAYKH.

B chepe 0yxo8HO-HpasCcmeeHH020 80CMUMAHUA . TOTOBHOCTb OLLEHMBATb
noBeAeHWe 1 NOCTYMNKM C NO3ULMN HPABCTBEHHbIX HOPM U HOPM 3KO/10TMYECKOM
KY/1IbTYpPbl; MOHMMAHME 3HAYMMOCTM HPABCTBEHHOIO acneKTa AeATe/IbHOCTU
YyenoBeKa B MEIMIIMHE U OMOJIOTHHU.

B chepe scmemuyeckoz2o 80CMUMAHUA: NOHMMaHWeE Poan BMonornm B
bopMMPOBAHNMN ICTETUYECKOM KYNbTypPbl IMYHOCTW.

B cpepe dhusuueckoeo socnumaHus, popmMupo8aHUS Kysnbmypsl 300p08bA U
3MOYUOHANbHO20 651020M0aYy4UA . OTBETCTBEHHOE OTHOLLEHME K CBOEMY
3,0POBbI0 M YCTAaHOBKA Ha 3JI0POBBIA 00pa3 )u3HHU (370pOBOE MUTAHHE,
coOJIIOICHNE TUTHECHUYCSCKHX MPABIIT K HOPM, COaTaHCHPOBAHHBIA PEKUM 3aHSTHHA
U OTAbIXA, peryisgpHas GU3NUYECKas aKTHBHOCTH); OCO3HAHHUE ITOCIIEACTBUI U
HENPUATHE BPEAHBIX PHUBBIUCK (YITOTpeOIeHne

aNKoro/iA, HAPKOTUKOB, KypeHue) n nHbIx popm Bpesa ana GMU3NYEcKoro u
NCUXMYECKOTO 340p0BbA; cobatogeHme npasmn 6e3o0nacHOCTH, B TOM Yncie
HaBbIKM 0€30I1aCHOr0 MOBEACHMS B IPUPOAHON Cpesie; CPOPMUPOBAHHOCTh
HaBbIKa pedISKCHH, YIIPABICHUE COOCTBEHHBIM SMOIIMOHAIBHBIM COCTOSTHUEM.

B cchepe mpy0o8020 80CNUMAHUA . aKTUBHOE Yy4acTUE B PELUEHUM MPAKTUYECKMX
33434 (B pamKax CeMbM, WKOJIbI, FOPoAa, Kpas) BUONOrMYECKOM U 3KONOrMYECKOM
HAIPaBJICHHOCTH, MHTEPEC K MPAKTUIECKOMY M3YyUYCHHIO TTPOo(deccHii, CBSI3aHHBIX C
OnoyoTHE.

B cehepe sK0102U4ECKO20 BOCMUMAHUA. OPUEHTAUMA HA MPUMEHEHME
61MON0rMYECKNX 3HAHUI NPU peLleHMn 3a4a4 B 061aCTU OKpYKatoLLEeN cpeabl;
OCO3HaHWe JKOJIOTMYECKUX MPOOJIeM U MyTEeH X pelieHus]; TOTOBHOCTh K y4aCTHIO
B PAKTUYECKOU IEATEIBHOCTH 3KOJIOTUUECKON HAIIPABICHHOCTH.

B chepe noHUMaHUA UeHHOCMU Hay4YHO20 MO3HAHUA. OPUEHTAUMNA Ha



COBPEMEHHYH CUCTEMY Hay4YHbIX NpeacTaBAeHnin 06 OCHOBHbIX HUONOrNYECKNX
3aKOHOMEPHOCTAX, B3aMMOCBA3AX Ye/I0BEKA C NPUPOLHON U COLMANbHOM Cpeaoi;
NOHMMaHME PO BUONOrNYEeCcKON HayKM B GOPMMPOBAHMMN HAYYHOTO
MWPOBO33peHMS,

pa3BUTUE Hay4yHOM NOBO3HATENBHOCTU, MHTEpeca K BUONOrMYecKom HayKe,
HABbIKOB HCCIICAOBATEILCKOM JESITEILHOCTH.

B chepe adanmayuu K U3MeHAUW,UMCA YCA08UAM COYUAnbHOU U MpupoOoHoU
Cpeldbl. afleKBATHAA OLEHKA M3MEHAIOLLMXCA YCA0BUN; NMPUHATUE peLleHns
(nHguBMAyanbHoeE, B rpynne) B USMEHAIOLWMXCS YC/I0BMAX HAa OCHOBAHMM aHaAn3a
Oononornyeckoi nHGOPMAITNH, TUTAHUPOBAHNE JCHCTBUN B HOBOM CUTYyallMk Ha
OCHOBAHWHU 3HAHWM OMOJIOTHUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeameTHblie pe3y/bTaThl.

B cpepe osnadeHus yHU8epcanbHbIMU y4ebHbIMU MO3HABAMENbHbIMU
delicmsuamu:.

Ba3oBble fornyeckne gencremsa.

* BbIABNATb WU XapaKTepM30BaTb CYLLECTBEHHbIE MPU3HAKM BMONOrMYECKMX
06beKTOB (ABNEHUN);

* YCTaHaB/IMBATb CYLLECTBEHHbIN NPMU3HAK KnaccupuKaumm 6Monormyeckmx
06beKTOB (ABNEHMIA, NPOLECCOB), OCHOBAHWUA ANA 0606LIEHMA N CPaBHEHMS,
KpUTEPUM NPOBOAMMOrO aHaAN3a;

* C Y4ETOM NpPeSNOKEHHON BMONOrMYECKOM 334a4M BbISIBNATb 3aKOHOMEPHOCTU U
MIPOTUBOPEYHS B pacCMaTpUBaeMbIX (akTax M HAOIIOACHUAX; TIpeJjiaraTh
KpUTEPUM ANA BbIABNEHUA 3aKOHOMEPHOCTEN U NPOTUBOPEYNN,

* BbIABNATb AednumnTbl MHGOPMALMK, AAHHbIX, HEOOXO4MMbIX ANA peLleHns
NOCTaB/IEHHOM 33a434M;

* BblABNATb NPUYNHHO-C/IeACTBEHHbIE CBA3M NPU U3yYeHUM BUONOrNYECKUX
ABNEHMIN M NPOLLECCOB; AeNaTb BbIBOAbI C UICNO/Ib30BAHNEM AEeAYKTUBHbBIX U
WHAYKTUBHbIX YMO3aKNHOUYEHUI, YMO3aKAOUYEHWUIM NO aHanornm, opmMmynmpoBaTb
THUIIOTE3BI O B3aUMOCBS3SX;

* CAaMOCTOSITEILHO BBIOMPATH CIIOCOO pelieHrs y4eOHOM OMO0IOrMYecKoi 3a1aun
(cpaBHMBaTb HECKO/IbKO BapuaHTOB peLleHus, BbibupaTb Hanbonee noaxoaawmii
C Y4ETOM CaMOCTOATE/IbHO BblAENEHHbIX KPUTEPUEB).

Ba3oBble nccienoBaTeibCKUE AENCTBUA:

* UICNONb30BaTb BOMPOCHI KaK UCCNea0BaTeNbCKUIA MHCTPYMEHT NO3HaHUS,

* popmynnpoBaTb BONPOCHI, GUKCUPYIOLLME Pa3PbiB MEXKAY PeanbHbIM U
XKenatenbHbIM COCTOSSHUEM CUTYaLMKN, 06 BEKTA, U CAMOCTOATENbHO
yCTaHaBAMBATb MICKOMOE U AaHHOE;



* popmmMpoBaTb rMNoTesy 06 MCTUHHOCTU COBCTBEHHbIX CYXKAEHUMN,
aprymeHTMpoBaTb CBOKO MO3ULMIO, MHEHUE,

* NPOBOANTb MO CAMOCTOATE/NIbHO COCTaB/NeHHOMY NAaHy HabaaeHue,
HECNIOXKHbI  OHOJIOTHYECKUI AKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAaHUE TI0
YCTAHOBJICHHIO OCOOCHHOCTEH OMOJIOrHYecKoro 00heKTa (Iporecca) H3ydeHus,
b HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CBHSGﬁ n BaBI/ICI/IMOCTeﬁ 61/IOJIOFI/I‘IGCKI/IX O6’B€KTOB
mexay coboi;

* OL,EeHMBATb HA MPUMEHUMOCTb U AOCTOBEPHOCTb MHGOPMALMIO, NONYYEHHYIO B
xoae Habno4eHNA N SKCNEPUMEHTA;

* CamoCToATeNIbHO popMynMpoBaTb 0606LLEHNA M BbIBOAbI NO pe3yabTaTamM
npoBeAEHHOro HabnaeHMA, SKCNEePUMEHTA, BIALETb MHCTPYMEHTAMM OLEHKM
AOCTOBEPHOCTM MOJIy4eHHbIX BbIBOAOB 1 0606LWeHM,

* NPOrHO3MpPOBaTb BO3MOXKHOE Aa/ibHeNLee pa3BUTHUe BMONOrMYECKUX
NpoLeccoB u

NX NOCNeACTBMA B aHANOTMYHbIX UM CXOAHbIX CUTyauMAX, a TaKKe BblABUraTb
npeanonoXKeHnsa o6 nx pasBUTUM B HOBbIX YC/I0OBUAX N KOHTEKCTaX.

PaboTta ¢ MHbopmauymen:.

* MPUMEHATb Pa3/INYHbIe METOAbI, UHCTPYMEHTbI U 3aMPOChl NPW NOUCKE U
otbope OuosiornYecKor UH(POPMAITUU WU JAHHBIX U3 UCTOYHUKOB C YUETOM
npeanoXeHHom y4ebHoln bBuonormyeckomn 3agaum,

* BblOMpaTb, aHANIM3NPOBATb, CUCTEMATU3NPOBATb M MHTEPNPETUPOBATL
61onornyeckyro MHGOpPMaLMIO PasMyHbIX BUAOB U popm nNpeacTaBaeHUs;

* HAXOAWTb CXOAHblE aprymeHTbl (MOATBEPKAAIOLME UAN ONpoBepratowme oaHy
M Ty K€ UACIO, BEPCHIO) B PA3IMUHBIX HH(POPMAIMOHHBIX HCTOYHUKAX;

* CAaMOCTOSITEILHO BHIOMPATH ONTUMATBHYIO (hOPMY TIPEACTABICHHS HHGOPMAIINH
U WLTIOCTPUPOBATH peliaeMble 3a71a9 HECIOKHBIMUA CXEMaMH, THarpaMMaMH,
WHOU TpaduKoW U UX KOMOMHAIUSAMU,

* OIICHUBATh HAJIEIKHOCTH OMOJIOTHYCCKON MH(POPMAITIH TI0 KPUTEPHSIM,
NPeaNoXKEHHbIM yunuTenem nam copmyiMpoBaHHbIM CAMOCTOATENbHO;

* 3aNOMWHATb U CUCTEMATM3NPOBATL BMONOTNYECKYO MHPOPMALLUIO.

B chepe osnadeHusa yHuUsepcanbHbIMU y4ebHbIMU KOMMYHUKAMUBHbIMU
delicmeuamu

ObueHue:

* BOCNPUHMMATb 1 GOPMYINPOBATL CYKAEHUSA, BblpaxKaTb SMOLMM B NpoLecce
BbINO/HEHMA NPAKTUYECKUX M NabopaTopHbIX paborT,;

* BblpakaTb ceba (CBOO TOYKY 3peHMA) B YCTHbIX M MUCbMEHHbIX TEKCTaX;

* pacno3HaBaTb HeBepbanbHble cpeacTBa 0bWweHMa, NOHMMaTb 3HaYeHNE



COLMaNbHbIX 3HAKOB, 3HaTb U Pacno3HaBaTb NPEeANOCbINKU KOHGAUKTHbIX
CUTYaLMN N CMATYaTb KOHPIMKTbI, BECTU NEPEroBopbl;

* NOHUMaTb HAMEpPEHUA APYruX, NPOABAATL YBaXKMUTE/IbHOE OTHOLIEHME K
cobeceIHUKY 1 B KOPpPEKTHOMN dopme popMyanpoBaTb CBOM BO3PaXKEHUS;

* B X04e Ananora n/unu ancKkyccumn 3aaasaTb BOMPOCHI MO CYLLECTBY
obcygaemon OHMOJIOTMYECKOM TeMbI M BEICKA3bIBATh MICH, HAIICJICHHEBIC HA
pelieHre OMOJIOrMYECKOM 3a1auu U MOAep KaHue 0J1aroKenaTeIbHOCTH
0O01IeHUS,

¢ COIIOCTABJIAITh CBOAU Cy)KI[eHI/Iﬂ C CY)K,Z[CHI/IHMI/I I[pyrI/IX y‘—IaCTHI/IKOB Aauaiora,
0o6HapyKu1BaTb Pa3NMUnNA U CXOACTBO NO3ULINIA,

* Ny6AMYHO NPeacTaBAATb Pe3y/IbTaTbl BbINOJHEHHONO 6GMONOrMYECKOro OnbITa
(skcnepumeHTa, UccnenoBaHUSA, NPOEKTA);

* CAMOCTOATE/NIbHO BbIOMpPaTb PopMaT BbICTYNIEHUA C YY4ETOM 33434 Npe3eHTaumm
n

ocobeHHoCTEN ayaAUTOPUN N B COOTBETCTBMMN C HUM COCTaBAATb YCTHbIE U
MUCbMEHHbIE TEKCTbI C UCNOJIb30BAaHMEM UNNIOCTPATUBHbBIX MaTEPUAJIOB.
CoBMecCTHaA AeATenbHOCTb (COTPYAHUYECTBO):

* NOHUMATb M UCNO/Ib30BaTb NPEUMYLLLECTBA KOMaHAHON U UHANBUAYANbHOM
paboTbl NpPU peleHnn KOHKpeTHOM Bruonormyeckomn npobaembl, 060CHOBbLIBATbL
HeobXxoAMMOCTb MPUMEHEHUA TPYNNOBbLIX GOPM B3aMMOAENCTBUA NPU PELLEHNN
NoCTaBNeHHOW y4ebHoM 3a4auu;

* NPUHMMATb LLeNIb COBMECTHOM AeATE/IbHOCTU, KONIIEKTUBHO CTPOUTb AENCTBUA
no

€€ NOCTUMKEHMIO. pacnpenenaTb pon, AOoroBapusaTbhcs, 0b6CcyKaaTb Npouecc U
pe3ynbTaT COBMECTHOW paboTbl,

* ymeTb 0606L,aTb MHEHUA HECKONbKUX Nt0AEN, NPOABAATb TOTOBHOCTb
PYKOBOAWTb, BbINONHATb NOPYYEHUA, NOAYNHATLCA,

* NN1aHMPOBATb OPraHM3aLMI0 COBMECTHOM PaboTbl, onpesenaTb CBO posb (C
YyYETOM NPEeAnoYTEHUI U BOSMOXKHOCTEN BCEX YYAaCTHUKOB B3aUMOAENCTBUA),
pacnpeaenaTb 3a4a4yn MeXxay Yi1eHaMu KOMaHAabl, y4acTBOBaTb B rPynnoBbIX
dopmax paboTbl (06CyKAEHUA, 0OMEH MHEHMAMMU, MO3rOBbIE LUTYPMbI U UHbIE);
* BbINOJ/IHATb CBOO YacTb PaboTbl, AOCTUTAaTb KAYECTBEHHOrO pe3yanbTaTa No
cBoemy

HaNpPaBAEHUIO U KOOPAUHUPOBATbL CBOU AENCTBUA C APYTMMM YNEHAMM KOMAHAbI,
* OLLEHMBATb KA4yeCcTBO CBOEro BK/1aZa B 00O MM NPOAYKT NO KPUTEPUAM,
camMocTosTeNIbHO CHOPMY/IMPOBAHHBIM Y4aCTHUKAMWN B3aUMOJENCTBUS,



CpaBHMBATb Pe3yNbTaTbl C UCXOAHOM 3a4a4€l M BKNALA KaXKA0r0 Y1eHa KoMaHAgbl
B AOCTUXEHMEe pe3y/ibTaToB, pPa3aenatb chepy OTBETCTBEHHOCTU U NPOABAATb
rOTOBHOCTb K NpefoCcTaBAeHUI0 OTYETA Nepes, rpynnom,

* OB/IaZlETb CUCTEMOW YHUBEPCA/IbHbIX KOMMYHMKATMBHbIX AEUCTBUIM, KOTOPas
obecneynBaeT cGOPMUPOBAHHOCTb COLMANbHbBIX HABbIKOB U SMOLIMOHANBHOTO
MHTENNEKTA LWKONbHUKOB.

B chepe osnadeHus yHU8epcanbHbIMU y4ebHbIMU pe2yaamusHbIMU
delicmeuamu:.

CamoopraHusaumsa:

* BbIABNATb NP061EeMbl ANA PELEHUA B XKMU3HEHHDbIX U Y4EOHbIX CUTYaLUSX,
Mcnonb3ys bMonormyeckme sHaHus,

* OPMEHTMPOBATLCA B PA3/IMYHbIX NOAXOAAX NPUHATUA PeLeHUi
(MHanBUAYanbHOE, TPHUHATHE PELICHHUS B IPYIIIE, IPUHATUHEC PEIICHUH TPYIIIOH);
* CaMOCTOSTEIBHO COCTABJIAThH AJITOPUTM PEIICHHS 3a/1a4M (MJIM €ro 4acTh),
BbI6BUpaTb cnocob peweHmns yuebHom bruonornyeckom 3agaum c y4€Tom
MMEIOLLINXCA PECYPCOB N COHBCTBEHHbIX BO3MOXKHOCTEN, apryMeEHTMPOBATb
npeanaraemble BapuUaHTbl PeLleHUN;

* COCTaBAATb NJaH gencteuii (N1aH peannsaumm Hame4yeHHOoro aaropmuTMma
PeLeHUs), KOPPEKTUPOBATb NPEAOKEHHbIN aNTOPUTM C YYETOM NONYYEHUS
HOBbIX BMonorMyeckmx 3HaHnm 06 nsyyaemom Guonornyeckom obbeKTe;

* nenatb BbIOOP 1 6paTb OTBETCTBEHHOCTb 33 PeLleHMe.

CamoKoHTponb (pednekcus):

* BNlaZeTb CNOCOH6amMm CaMOKOHTPONS, CAaMOMOTUBALMKN U pednekcum;

* NaBaTb aZeKBaTHYIO OLLEHKY CUTyaLuMuM M npeanaraTb NaaH eé U3meHeHus,

* YUUTbIBATb KOHTEKCT U NPeaABUAETb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb MpU
peleHnmn yyebHol buonornyeckon 3agaun, aganTMpoBaTh pelleHne K
MEHALWMMCA 06CTOATENLCTBAM,

* 06BACHATL MPUYMHBI AOCTUNKEHUA (HEAOCTUKEHMA) PE3yNbTaToOB AEATEbHOCTY,
[laBaTb OLLEHKY NPMOBPETEHHOMY OMNbITY, yMEeTb HaXx0AMUTb NO3UTUBHOE B
npousoLwelen cuTyaumu,

* BHOCUTb KOPPEKTUBbLI B AEATE/IbHOCTb Ha OCHOBE HOBbIX 0BCTOATENbCTB,
N3MEHUBLUUXCA CUTYyaLMIA, YCTaHOBNEHHbIX OLIMOOK, BO3HUKLLMX TPYAHOCTEN;

* OLleHMBaTb COOTBETCTBME pe3y/ibTaTa Lean U YCN0BUAM.

IMOUMNOHANbHbIN UHTENNEKT.

* pa3inyaThb, Ha3biBaTb U YNPaBAATb COBCTBEHHbIMM 3MOLMAMU U SMOLIUAMM

Apyrux;



* BbIABNATb U aHA/IM3MPOBATb NPUYMHbBI IMOLMN;

* CTaBuTb ceba Ha MecTo ApYroro YesoBeKa, NOHMMaTb MOTUBbLI U HAMEpPEeHUA
Apyroro,

* peryampoBsaTtb cNocob BbiparKeHMA SMOLUM.

* MpuHaTne ceba n apyrux;

* OCO3HAHHO OTHOCUTBLCA K APYrOMY Ye/IOBEKY, er0 MHEHWIO;

* NPU3HaBaTb CBOE NPaBO Ha OWMBKY 1 TaKoe *Ke NpaBo APYroro;

* OTKPbLITOCTb cebe u Apyrum;

* 0OCO3HaBaTb HEBO3MOXHOCTb KOHTPOJINPOBATb BCE BOKPYT;

* 0B/IaZeTb CUCTEMOWN YHUBEPCANbHbIX Yy4eOHbIX PeryaATUBHbLIX AENCTBUMN,
KoTopaa obecrieunBaeT (POPMUPOBAHUE CMBICIIOBBIX YCTAHOBOK JIMYHOCTHU
(BHYTpEHHSISI TTO3UIUS JIMYHOCTH), M YKU3HEHHBIX HABBIKOB JIMYHOCTH
(ynpaBneHust coO00M, CaMOIUCIMILIAHBI, YCTOHYHBOTO TTOBEICHNUSA).

MpeameTHble pe3ybTaTbl OCBOEHUA NPOrPaMMbl

B nosHaBaTenbHoM (MHTENNEeKTyanbHoM) chepe:

- npuobpeTeHme onbiTa UCMOb30BaHNA METOA0B BMONOrMYECKON HAYKN C Lenblo
U3Yy4YeHUs] OMOJIOTUYECKUX OOBEKTOB, SIBJICHHUI U MPOIIECCOB: HAOJIOICHHUE,
OMHUCaHue, MPOBEIACHUE HECIOKHBIX OUOJIOTUUECKUX OMBITOB U SKCIIEPUMEHTOB, B
TOM YHCJIE C MCIOJIH30BAHUEM AHAJIOTOBBIX U IIU(PPOBHIX OUOTOTHYECKUX
npuOOPOB U HHCTPYMEHTOB,

- opMupoBaHUE YMEHHS HHTETPUPOBATH OMOJIOTHYECKUE 3HAHUS CO 3HAHUSIMU U3
JPYruX yu4eOHbIX peaMeToB (pus3uku, XMMuu, reorpaduu, HCTOPHH,
OOIIECCTBO3HAHUS U T. II.);

- opMHUpOBaHNE YMEHHUM pellIaTh YICOHBIC 3a/1a4l OMOJIOTHYSCKOTO COJICPIKAHMUS,
BbIABNATb NPUYNHHO-CNEACTBEHHbIE CBA3U, MPOBOAMUTb KAYECTBEHHbIE U
KONMYECTBEHHbIE pacyeTbl, AeNaTb BbIBOAbl HA OCHOBAHMWN NONYYEHHbIX
pe3ynbTaToB;

- popmmMpoBaHME YMEHUSA NIAHMPOBATb yuebHOe uccnesoBaHne UM NPOEKTHYHO
paboTy c y4eTom noctaBneHHoOM uenun:. opmMmynmposatb Nnpobaemy, runotesy u
CTaBUTb 3a4a4M UCCnenoBaHUA, BbiIbBUpPaTb aleKBAaTHO NOCTAaBAEHHON LLenn
MeToAbl, AeNnaTb

BbIBOAbI NO pe3ynbTaTaM UCCNeA0BaHNA MW NPOEKTHOM AeATENbHOCTH;

- dopmMmupoBaHMe nHTepeca K yrnybieHnto 6Monorm4ecknx 3HaHuM
(npeanpodmnbHan NoAroToBKa n NpodeccMoHanbHas opueHTaums) n Bbibopy
6uonornn Kak npodmnabHOro nNpegmeTa Ha CTYNeHN CpeaHEero NosIHOro
obpasoBaHua ans byaywein npodeccMoHanbHOM AeATeNbHOCTH, B 061acTu
6uonornuun, megmMumnHbl, 3KOA0TMMU, NCUXONOTUU, BETEPUHAPUN, CENbCKOTO



X03AMCTBA;

- BNlafieHune HaBblkamu paboTbl ¢ UHGOPMaLMen ecTeCTBEHHO-HAYYHOTO
coZeprKaHusA, NnpeacTaBieHHoON B pasHoi dopme (B BUAE TEKCTA, TabAUYHbIX
[AaHHbIX, cXeM, rpauKOB, TUarpaMm, MoJIeliei, N300pakeHui ), KpUTUIECKOTO
aHanu3a WHGOPMAIMH U OIEHKH €€ TOCTOBEPHOCTH,

- YMEHHE UHTETPUPOBATH OMOJIOTUUECKHIE 3HAHUS CO 3HAHUSAMHU JIPYTUX YICOHBIX
MIPEIMETOB; HHTEPEC K YTITyOJIeHNIO OMOIOTHISCKUX 3HAHUN 1 BRIOOPY OMOIOTHHI
KaK Ipo(UILHOTO TIpeMETa Ha YPOBHE CPETHET0 00IIero 0Opa3oBaHUs JIs
Oynyiel mpoecCHOHAIBHON AESTEIBHOCTU B 00J1aCTU OMOJIOTHH, METUIIUHBI,
HKOJIOTUH, BETEPUHAPUHU, CEITBCKOTO X035HUCTBA, MUIIEBOM MPOMBIILIIEHHOCTH,
MICUXOJIOTUH, UCKYCCTBA, CIIOPTA - UMETh YETKUE TIPEJICTABIICHUS O
MaTEepUATMCTUUECKON CYIIIHOCTA FEHOMOB YKMBbIX OPraHM3MOB U Perynfaumio nx
paboThbl;

- 3HaHMe OCHOBHbIX GAKTOPOB OKPYKatoLWeln cpeapl, BANAIOWMX Ha Pa3BUTHE U
CyLLECTBOBAHME XKMBbIX OPraHM3MOB, aganTauuim K GakTtopam OKpyKawLwen
cpeapl;

TemMaTnyeckoe IJIAHMPOBAHME.

Mopaynb «OcHOBbI pacTeHUeBoACTBa» 7-8 knaccbl (68 yacos)

AeAatenbHocCTb
Tembl OCHOBHOE cogep:KaHue
LUKO/IbHUKOB
YTo-TaKkoe pacTeHMeBOACTBO:!
OCHOBHbIe PaKTOopbI
BblPALLMBAHNA PACTEHUMA.
Tema 1. BBeaeHue B MNpakTnyeckan
UcTopua pas3sutuA
pacTeHMeBoACTBO . paboTa
(2 4) ArpOXMMUYECKUX 3HAHUM «Bouka /ubuxa
(paboTbl M.B. JlomoHocCOBa, tO.
Nnbuxa, B.B.
Jokyyaesa, K.A. Tumunpsasesa,
fpasuna nocraHoskm NccnepoBaTenbcKas
ArposKCNepmMMeHTOB. paboTa «DaKTopbI
H
MocTaHOBKA 3KCNEPMMEHTOB C
B/IMAIOLLME Ha
pacTeHuamu. Boibop Tembl, NPOPAcTaHMe cemaH
coCTaBneHue rmnoTesbl, Leu u (poct
3a4a4 aKcnepmMmeHTa no
. MPOPOCTKOB)».
Tema 2. BblpaLUMBAHUIO PacTeHUN B MpakTiyeckas
ArpoTexHuuyeckmnii KOHTPOAMPYEMOii cpeae. pabora
KOHTPO/IM, NOBTOPHOCTH
SKCnepUmeHT (3 q) P ! P ' «Cbop yCTaHOBKM
nposeaeHne sKCnepmmeHTa. ann
MNnaHMpoBaHWe 3KCNepUMeHTa.
BblpalLUBaHUA
OueHka pe3ynbTaTos o
9KcnepumeHTa PACTENVV &
P ' KOHTPO/INpYyembIX
OcBoeHune TexHoI0rMm
K YCNOoBUAXM.
pyrnorogn4yHoro BbipalmeaHua




CanatoB U MUKpO3eneHn B
KOHTPOAMPYEMbIX
MCKYCCTBEHHbIX YCNOBUAX.

Tema 3. Ponb
XUMUYECKUX
3/1eMeHTOB B

NUTaHUU pacTeHui
(10 u)

Bopa. PactBop. BbITAXKa.
AHWOHbI, KaTUOHBI,
3NeKTponpoBoAHOCTb U pH
pactBopa. Ponb xumuyeckux

3/1IEMEHTOB B MNNUTAHUA paCTeHMﬁ.

MonyyeHne NUTaTeNbHbIX
BELLECTB PacTEHUAMM.
YnobpeHua: opraHuyeckue,
MWHepanbHble,
MUKpoburonornyeckune. Tunol
NUTaHMA pacTeHnn. BosgywHoe
“ MMHepanbHoe (KopHeBoe)
nuTaHWe pacTeHni. TpaHcnopT
NUTaTENIbHbIX BELLLECTB
pPacTeHUn. BOCXOASALWMNA U
HUCXOAALLNM TOK. BarkHenwne
KannnHble, docdopHble n
a30THble yaobpeHus, ux
CBOMCTBA. [1pOCTblE U CNOXKHbIE
yaobpeHums.

PocT 1 passuTHe pacteHun:
3Tanbl OHTOreHesa, paKTopbl,
BAMAIOLWME HA POCT PaCTEHWNIA!
CBET, rycToTa NOoCaZoK, NUTaHue,
cybcTpar.

Ocob6eHHOCTN NUTAHUA
pacTeHui a30TOM. A30T U €ro
3HAUEHUE B JKU3HHU PACTCHHIA.
@DopMBbI a30Ta U UX
MpeBpaICHUE B TIOUBE.
Ncrounuku docdopa s
pacTeHus. 3HaUCHUE
hocdhopcoaepxkamux
COEIMHEHUH B KJIeTKe. Posb
MaKpOIPTHUUECKUX COSAMHEHUN
¢docdopa B 3HEPreTHIECKOM
oOMeHe.

Bnusinue xanus Ha dusnueckue
CBOMCTBA MPOTOIIA3MBbl, HA
(hepMeHTHI YTJIEBOIOPOTHOTO
oOMeHa, CUHTEe3 OEJIKOB H JIp.
Ponr xanmus B noaACPpIKaHUU
HOHHOTO OaJlaHca B TKaHAX, B
npoiieccax CaMOperyJsiuu.

MpaKkTnyeckan
paboTa

«Cxembl
NUTaTEeNbHbIX
pactBopos. Pacuer
003

yaob6peHui ans
NUTaATEeNbHbIX
PacTBOPOBY.
MpaKTnyeckan
paboTa

«[Mpasuna
CMeLnBaHuA
yo06peHuiny
MpaKTnyeckasn
paboTa

«MuTaHMe pacTeHuni:
TEXHON0rNA
NPUroToBAEHUA
NUTATENbHbIX
pacTBOpOB

ONA pasHbIX
KyNbTyp».
MpakTnyeckan
paboTa
«MOHUTOPUHT
MWHEepPanbHOro
NUTaAHUA
pPacTeHUN.
MpakTnyeckan
paboTa
«PactutenbHas
OVNArHOCTUKa.
Nccneposatenbckas
paboTta «OueHKa
COCTOAHUA
KOMHATHbIX
pacTeHun, pacTeHUm
Ha

LUKONbHOM
TeppuTOopUMn
VYcraHoBKa NpUYMH
MMaTOJOTHIECKHUX
COCTOSIHUH (U
HATHYUN)».




Perynaropnas u
CTPYKTYpoOOpa3oBareabHas
poJb KaJIbLUsA. Y4YacTue B
00pa3oBaHUM KJICTOYHOMN
CTEHKH, TIOJJICP>KaHUH
CTPYKTYpPbI MEMOpaH U
PEryISIys UX POHUIIAEMOCTH.
3HavYeHUE MarHus B
MeTaboIu3Me pacTeHUH.
Marnwuii B coctaBe xjopoduia,
CXOJICTBO XJIOpOo(dHILIa U
reMorjoOuHa Kak
CBHJICTEIILCTBO €IMHCTBA
OpPraHU4eCcKOro MUpa.

Cepa u ero OCHOBHbBIC
COCIMHEHUS, UX POJIb B
CTPYKTYPHOI OpraHU3aluu
KJICTKH, Y4aCTHE B

OKHCJIHNTCIBHO BOCCTAHOBUTCIIBHBIX

peakusix. MUKPOAIIEMEHTHI.
[IpencraBnenus o posn
MHKPO3JIEMEHTOB B
MeTa0oJIM3Me pacTeHUH.
Oco6eHHOCTH MOCTYIUICHUS
MHKPO3JIEMEHTOB B paCTE€HHUS.
CuHepru3M 1 aHTaroHU3M

AJIEMEHTOB MUTAHUS PACTCHUH.
PactuTenpHas IMarHOCTHUKA U
METOAbI I/I)IGHTI/Iq)I/IKaU;I/II/I
HEJ0CTaTKa/N30bITKA DJIIEMEHTOB
IIUTAHUS.

Uccnenosarensckas
pabora «OrneHka
BIIASIHUS
Pa3IMYHBIX
3JIEMEHTOB Ha
COCTOSIHHE PacCTECHUM
(cocraBneHue
pa3IMYHBIX
IIOAKOPMOK)».

Tema 4.
Perynatopbl pocta
pacteHui. 3awmta
pacteHuii (74)

MoHATHE O perynaTopax pocTta
pacTeHunin. CTUMynaTopbl pocTa
— GUTOropmoHbI (ayKCUHBI,
rMbbepennnHbl, LUTOKUHUHDI).
NHrMbutopbl pocTa pacTeHUIA:
1. npupogHble (abcumsosan
KMCNOTa U HEeKoTopble
dbeHoNbHble BellecTBa
(MKymapoBas, KopuyHas,
CaNMLMN0BAA KMCNOTbI).

2. CMHTeTU4YecKune
(MmopdaKTUHbI, peTapaaHTbl,
AedoNNaHTbI, AECUKAHTbI,

MpaKTnyeckan
paboTa
«PUTOMOHUTOPUHT U
OLLEeHKa COCTOAHMA
pacTeHu.
CoBpemeHHble
cnocob6bl
MOHUTOPUHIa.
MpaKTnyeckasn
paboTa
«MHCceKTapuu:
npasuna u

yCNoBMA pa3BeaeHmn




repbuumnabl). PUTOMOHUTOPUHT
N OLEHKa COCTOAHUA PacTEHUN.
CoBpemeHHble crnocobbl
MOHUTOPUHTA.

3awmTa pacteHmn ot
BpeauTenen. OCHOBbI
buometoaa.

noae3HbIX
HaCeKOMbIX».

Tema 5. dusumonorus
pacteHuii (4 u)

BogHan, necyaHasa U NoYBEHHasA
KyNbTypbl, UX MPUMEHEHNE B
BbIPALLMBAHUN PACTEHUIA.
MposeneHne Boabl B KOPHE U
cTebne pacTteHun.

BoAHbIl perknm pacTeHun:.
CTpoeHue ycTbuL,: GpakTopbl,
BAMAOLIME Ha UX PACKPbITUE U
3aKpblTe. 3HaYEHNE MEXaHU3MA
perynaumm ncnapeHua Bnaru
pacTeHuem.

®PoTOCMHTE3 — YHUKANbHbIN
npoLecc pacteHunit. TemHoBasA m
cBeToBas ¢asbl GOTOCMHTESA.
3HaueHne GoToCUHTE3a ANA
YKMBbIX OpraHM3moB. PaKTopbl
pOCTa pacTeHWIA: BO3AYX U
aspaums. NoasemHoe AbixaHue
pacTeHWUI: COCTaB MOYBEHHOIO
BO3/yxa, rasaoobmeH. NaszoobmeH

MpaKTnyeckan
paboTa
«KopHesoe
AaBneHue.
NccnepoBatenbckme
paboTbl «BnuaHue
yCnoBuit
copepaHua
pacTeHM Ha
KONIMYecTBO
yCTbUL.

IIpakTuyeckasn
pabora

«/IpIxanue
pacreHwuii:

OLICHKA
HHTEHCUBHOCTH
AbIXaHUS PacTeHUi
"

II0/I0B).
HccaenoBareabckue
padorsl «Biausinue
cnocoda
BbIPAIMBAHUA
(cocTaBa
NUTATEJIbHON
cMecCH, CXeMbl
BHECEHUS)

HA POCT U Pa3BUTHS

Pa3INYHbIX
pacTeHuin».
T 5 KaK yenoBek cTan Ucnoab3osaTb JOunckycema
ema 6.
pacTteHusa? CBsA3b pas3BUTHA «domecTtnkauma, sce
KynbTypHble
UMBUAM3ALLMN HYeI0BEKA U am
pacteHums. .
O40MaALLUHUBAHMA PaCTEHUN. pacTteHuAa u
CoBpemeHHble
Jdomectnkauus. *KMUBOTHbIE,

acneKTbl cenexkuum
(94)

HacneacTBeHHOCTb U
M3MEHYMBOCTb — OCHOBHbIE

KOTOpble XUBYT
pPALOM C




CBOWCTBA XKMBbIX OPraHM3MOB.
M3meHunBocTb. Bugbl
N3MEHYNBOCTb.

FeH —maTepuanbHbIN HOCUTENb
HacneACTBEHHOCTU U
M3MEeHYNBOCTU. HyKNenHoBble
Kncnotbl. JIokannsauma
reHeTMYeCcKoro martepuana B
KneTtke. eneHne KNeTok.
Pennnkaumna AHK. OcHoBHas

A0rMa MoNeKkynapHon buonorunum.

TpaHckpunuyma. TpaHchauma.
MyTtaumu.

I peKT 6yTbINOYHOIO
FOP/IbILLKA U FeHeTUYecKoe
pa3Hoobpasue. YTo Takoe
reHb6aHK? 3auem coxpaHATb
reHeTU4YecKme pecypcbl
pacTeHnin? OCHoBHbIe CNoCcobbI

Ye/I0BEKOM UM
oJomallHmnBatoTcA?
MOXXHO nn cunTaTb
TapakaHa
OAO0OMALLUHEHHbIM
KUBOTHbIM?».
MpakTnyeckas
paboTa
«MoandunkaymoHHas
N3MEHYNBOCTb
(nmcTbA,

WTOJIKW C OAHOIO
aepesa)y.

BHELIHero B1Aaa

Tema 7.
PactutenbHasn

npoaykuua (3 1)

HaasemHble n noa3emHble
opraHbl pacTeHui. MNober u
BUAOU3MEHEHHbIV nober
pacteHnin. Cnocobbl
Pa3MHOXeHMA pPacTeHNN.
MoHATHE O KaYecTBe NPOAYKTOB
nuTaHusA. Mpobnembl
KOHKYPEHLUM OTEYECTBEHHbIX
NPOAYKTOB NUTAHMUA C
MMMNOPTHbLIMM. JIOrUCTUKA
AOCTaBKU U cpeacTea
COXPaHEHWs NPOAYKTOB
nUTaHMUA.

MuKpo3seneHb: NoNe3HOCTb U
TEXHONOTUA.

XMKUYeckuit aHanus

NPOAYKLMMW.

NccnepoBatenbcKas
paboTta «OueHKa
KayecTBa
BblpaLLEeHHOMN
MUKPO3EeNeHn»
(nmbo

cBos, "mbo n3
MarasuHa).
MpaKTnyeckan
paboTa

«MeToAbl OLLEeHKMU
KayecTBa
pacTUTeIbHOM
NPOAYKLMU:
XpaHeHue un
COXPAHHOCTb
NMUTaTENIbHbIX
BELLLEeCTB»

(no aoctynHomy
o6opyaoBaHMIO).
UccnegoBaTtenbcKas
pabota
«Onpenenenue
putamuna C
METO0M
oOpaTHOTO
TUTPOBAHHUS B
J10/1aX Ha pa3HOM
CpoKe




(cmrocobe)
XpaHCHUSD.

COAEPYXAHMUE KYPCA BHEYPOYHOW OEATENBHOCTU
Mopaynb «OcHOBbI pacTeHueBoacTBa» 5-7 Knaccobl (34 yaca)

1. BBepeHue B pacTeHMeBOACTBO (2 yaca) YTo-Takoe pacTeHMeBoACTBO: OCHOBHbIE daKTopbI
BbIpalLLMBaHMA pacTeHunii. icTopmua pasBUTUA arpoOXMMMUYECKUX 3HaHWI (paboTel M.B. JlomoHocosa, HO.
Nnbuxa, B.B. [lokyyaeBa, K.A. Tumupsnsesa, M.A. Koctbiuesa, [.H. MpaHuwHWKoBa 1 Ap.).

MpaKTuueckana pabota «bouka /Inbmuxa».

2. ArpoTexHUYEeCKUii aKcnepumeHT (3 yaca) MNpasBuaa NOCTaHOBKM arpoaKcnepumeHToB. NocTaHOBKa
3KCMEPUMEHTOB C pacTeHuAMU. BbiBop Tembl, COCTaBAEHME TMNOTE3bI, LIeIN U 3334 SKCNePpUMEHTa Mo
BbIPALLMBAHMIO PAaCTEHUI B KOHTPOIMpPYEMOW cpege. KOHTPoAK, NOBTOPHOCTH, NpoBeAeHUE
3KcnepumeHTa. MnaHMpoBaHKue akcnepumeHTa. OLeHKa pe3ybTaToB SKCNEePUMEHTa.

UccnepoBaTtenbckan pabota «PaKkTopbl, BAUAIOWME HAa NPOPACcTaHNe cemMsH (POCT NPOPOCTKOB)».
OcBOeHMe TEXHOIOTUM KPYF0rOANYHOTO BbIPALLMBAHMA CANaTOB M MUKPO3EIEHN B KOHTPONMPYEMbIX
NCKYCCTBEHHbIX yca0BUAX. CHOP YCTaHOBKM ANA BbIPALLMBAHWUA PACTEHUI B KOHTPOAMPYEMBIX YCNOBUAX.

3. PoNb XMMUUYECKUX 3/1eMEHTOB B NUTaHUK pacteHui (10 yacos) Boaa. PacTeBop. BbiTAXKKa. AHWUOHDI,
KaTMOHbI, 31€KTPONPOBOAHOCTb M PH pacTBopa. POab XMMUYECKUX 3N1EMEHTOB B MUTaHWUM PaCTEHUA.
MonyyeHe NUTaTeNbHbIX BELLLECTB PAaCTEHUAMMU.

1.MpakTnyeckan pabora «Cxembl NUTATENbHbIX PAcTBOPOB. PacyeT 03 ya0bpeHuii Ana NuTaTenbHbIX
pacTBopoB». YA06peHUA: opraHMyYeckme, MUHepaabHble, MUKpobUuonormdeckme. Tunbl NUTaHUA
pacTeHuit. Bo3aywHoe n MUHepanbHoOe (KopHeBoe) MMTaHMe pacTeHuid. TpaHCNopPT NUTATENbHbIX
BELLLECTB PAaCTEHMN: BOCXOAALWMI U HACXOAALLMIA TOK. BarkHelwne KanuiiHble, dochopHbIe 1 a30THble
yoobpeHusa, ux ceorctaa. MpocTble 1 CNoXKHble yaobpeHus.

2. MpakTnyeckan pabora «lpasBuna cmewIMBaHUA yaobpeHnin»

MpaKTnueckana pabota «MuTaHMe pacTeHUA: TEXHONOTUA NPUrOTOBAEHUA NUTATE/IbHbIX PAacTBOPOB ANA
PasHbIX KyAbTyp». POCT 1 pa3BMTME PacTEHWUI: 3TaMbl OHTOreHe3a, GaKkTopbl, BAUAIOLLME HA POCT
pacTeHMIA: CBET, rycToTa NocafoK, NMTaHue, cybeTpar.

3.MpaKTnyeckan pa6orta « MOHMTOPUHI MUHEPAJIBHOTO NMUTAHUA pacTeHuit». OcobeHHOCTU NUTAHMUSA
pacTeHuMIn a30TOM. A30T U1 ero 3HaYeHUe B *KU3HW pacTeHuid. PopMbl a30Ta U MX NpeBpaLLeHMe B NoYBe.
McTouHnkn pocdopa ana pacteHus. 3HauyeHne pochopcoaepiKallmx coeMHeHni B KneTke. Posb
MaKpO3pruyeckmx coeamHeHnin pochopa B sHepreTMyeckom obmeHe. BansHue Kanva Ha pusmyeckme
CBOICTBA NPOTON/Ia3Mbl, Ha GEPMEHTLI yrieBogopoaHoro obmeHa, cuHTes 6eaKkoB 1 ap. Ponb Kanua B
noAaAepsKaHnn MoOHHoro 6anaHca B TKaHSAX, B NMpoLeccax camoperyaaumu. PerynatopHas u
CTPYKTYpoobpasoBaTesibHas po/b Kanblus. YuacTme B 06pa3oBaHMM KJAETOYHOM CTEHKW, NOALEPKAHNU



CTPYKTYPbl MeMBpaH 1 peryaauma nx NpoHNLAEMOCTH. 3HaYeHNe MarHna B meTaboansme pacteHui.
MarHuii B cocTaBe Xx10poduina, CXoAcTBO X10poduana u remornobmnHa Kak CBUAETENLCTBO €AMHCTBA
opraHunyeckoro mmpa. Cepa 1 ero 0CHOBHblE COeAMHEHMS, UX POb B CTPYKTYPHOMN OpraHn3aumnmn KNeTku,
yyacTme B OKUCANTENbHO-BOCCTAHOBUTE/IbHbIX PeakLUmaAX.

MMKpO3ﬂeMeHTbI. HDEACTaBHEHMH O PO/IN MUKPO3NIEMEHTOB B meTtabonmsme paCTeHMﬁ. OcobeHHoCTH
NOCTYN/JIEHNA MUKPO3/IEeMEHTOB B pacTteHuA. CMHeprnsm n aHTaroHM3m 31eMeHTOB NUTAHKUA paCTeHMVI.

PactutenbHaa AMarHocTMKa U MeTodbl MAeHTUGMKALMM HEeAOCTaTKa/M36bITKAa 3/1eMEHTOB NUTaHKA.
4.MNpakTnuyeckas pabora «PacTutenbHasa AMarHOCTUKa».

5. UccnepoBaTtenbckas paboTta « OLEeHKA COCTOSHMSA KOMHATHbIX PacTEHMI, PACcTEHUIA Ha WKO/IbHOM
TEPPUTOPUN, YCTAHOBKA MPUYMH NATONOTMYECKMX COCTOAHWUM (MPU HAMUMK)».

6.UccnepoBatenbckana pabota «OUeHKa BAMAHMUA PA3/IMYHbIX 3/1EMEHTOB Ha COCTOSIHME PacTeHMI
(cocTtaBneHue pasnnYHbIX MOAKOPMOK)».

3. Perynatopbl pocTa pacTeHuid. 3awmTta pacteHuii (7 yacoB) MoHATUE O perynsTopax pocTa pacTeHuit.
CTumynaTopbl pocTta — GUTOTOPMOHbI (ayKCUHBbI, TMB6epennmnHbl, UUTOKUHUHBI). MHTMBUTOpPLI pocTa
pacTeHnin: 1. npupoaHbie (abcumnsoBan KUCAOTa U HEKOTOPble peHoNbHble BellecTBa (MKymapoBsas,
KOpUYHanA, CannMumMNoBan K-Tbl), 2. CUHTETUYECKMNE (MOpdaKTUHbI, peTapaaHTbl, AedOoANaHTbI,
OEeCUKaHTbI, repbuunapl). PUTOMOHUTOPUHT U OLEHKA COCTOAHUA pacTeHnin. CoBpeMeHHble cnocobbl
MOHWTOPUHTa.

6.MpaKkTnyeckaa pabora «PUTOMOHUTOPUHT N OLLEHKA COCTOSIHMA pacTeHUn. CoBpemMeHHble cnocobbl
MOHUTOPUHIa».

UccnepoBaTtenbckana pabota «BanaHue reTepoayKkcMHa Ha npopacTaHue (POCT Ha pasHbIX CTaausX, B
Pa3sHbIX YCIOBMAX) Pa3IMYHbIX PACTEHNIN»,

3awmTa pacTteHuii OT BpeguTenei: ocHoBbl bMomeToaa.

MpaKTnueckana pabota «MHCEKTapuu: NpaBMaa U yCNO0BUA Pa3BeAeHNA NONE3HbIX HACEKOMbIX».
5. BogHasA, necyaHasa U NOYBEHHaA KyAbTypbl, UX NPUMEHEHMeE B BbipalMBAaHUN PACTEHUN.
4. ®dusnonorusa pacteHui (4 yaca)

BogHasn, necyaHasn M NoYBEHHas KyAbTypbl, UX NPUMEHEHME B BbipalyMBaHUKM pacTeHuiA. MNposeaeHne
BOAbl B KOpHEe U cTebne pacTeHUN.

MpakTnueckan pabota «KopHeBoe faBneHne». BogHbIM pPeXXUM PacTeHWIA: CTPOEHUE YCTbULL: GaKTopbI,
BAUAIOLLME HA UX PACKPbITUE U 3aKpbITUE. 3HaYEHME MeXaHU3Ma PerynaumMmM cnapeHnsa Bnaru
pacteHuem.

UccnepoBatenbckue paboTbl: «BanaHUE YCNOBUIA cOgepKaHUA PacTEHNI Ha KOIMYECTBO YCTbULLY.

®OoTOCMHTE3 — YHUKAbHBIM Npouecc pacTeHuin. TemHoBasA u cBeToBas dpasbl GOTOCUHTE3A. 3HaYeHue
$OTOCUHTE3A A/1A KMUBbIX OPraHM3MOB.

. (DaKTOpr pocCTa paCTEHMﬁ! BO34yX U a3pauumA. MNopszemHoe gbixaHue paCTEHMﬁ: COCTaB NO4YBEHHOIO
BO34yXa, rasoobmeH. NasoobmeH npu 6ecnoyBeHHOM BblpalWlMBaHNN.



npaKTVI‘-IeCKaﬂ pa60'ra «[dblxaHune paCTEHMﬁI OueHKa MHTEHCUBHOCTU AbIXaHNA paCTeHMVI M naoaos».

UccnepoBatenbckue pabotbl: «BansHue cnocoba BbipalwmBaHMsa (CocTaBa NUTaTeIbHOM CMECK, CXEMbI
BHECEHMA) Ha POCT U Pa3BUTUA Pa3/INYHbIX PACTEHUIA».

5. KynbTypHble pacteHus. CoBpemeHHble acneKTbl cenekumm (9 yacos)

KaK yenoBek CTan UCNo/1b30BaTb pacTeHua? CBA3b Pa3BUTMA LMBUAMU3ALUN YeNOBEKa U 00MalUHUBAHUA
pacTeHuit. lomecTuKauma.

Aunckyccua «JomecTnKauma, BCe N PAaCTEHUA U }KUBOTHbIE, KOTOPbIE MUBYT PAAOM C YE/IOBEKOM UM
oAoMalLHMBaOTCA? MOMKHO /I CYUMTATb TapaKaHa 040MaLUHEHHbIM }KUBOTHbIM? »

HacneacTBEHHOCTb M U3MEHUYMBOCTb — OCHOBHbIE CBOMCTBA *KMBbIX OpraHnN3mos. M3meH4nBOCTb. Buapl
N3MEHYUNBOCTb.

MpakTuueckas pabota «MoandUKaLMOHHAA NSMEHUNBOCTb (INCTbA, UTONKU C OAHOTO AiepeBa)».

3HauyeHue paboT H.WN. BaBnnosa. 3aKOH rOMOSIOrMYECKMX PALO0B. LLeHTPbI NPOMUCXOKAEHNA KYNAbTYPHbIX
pacteHmin H.WU. Basnnosa u .M. Hykosckoro.

MpakTnyeckasa pabota no rpynnam «OTKyAa Ha HalMX CToNax GPYKTbI/OBOLLM/3NaKM».

OcHOBHble meToabl cenekymmn. M’mbépuamnsauma. opmoel otbopa. OCHOBHbIE HanNpPaBAEHUA CeNeKLUNn:
YAYULLIEHME YPOXKANHOCTH, YCTOMUYMBOCTU K BUOTUYECKMM M abnoTUYecKum pakTopam.

MpakTnueckan pabora «Bbipawusaem ropox. Kak npoBectu ckpelLmBaHue y ropoxa». ECTb M XuU3Hb B
npobupKe? BUOTEXHONOTUA KYNbTYPHbIX PAaCTEHUN.

Kak yenosek moxxet MOAVId)VIL],VIpOBaTb paCTeHVIﬂ? leHeTn4YecKoe pefaKkTupoBaHume. COBpEMEHHbIe
noaxoabl N AOCTUXKEHNA TEHETUYECKOIO peaaKTUupoBaHUA paCTEHMVI.

6. PactutenbHas npogykuma. (3uaca) HagzemHble 1 Nog3emHble opraHbl pacteHuid. Nober u
BMAOM3MEHEHHbIM nober pacteHnit. Cnocobbl pa3sMHOMXKEHMA PacTeHUN.

NMoHATMe 0 KauecTBe NPOAYKTOB NUTAHUA. |_|p06!'IE'MbI KOHKYpeHUMNN oTe4eCTBEHHbIX NPOAYKTOB NNTaHUA
C MMNOPTHbIMU. JTOrMCTMKA AOCTAaBKN U CPeaCcTBa COXPaHEHMA NPOAYKTOB NUTAHUA.

UccnepoBaTtenbcKana paborta «OnpegeneHne sutammHa C metroaom o6paTHOro TMTPOBaHUA B N04aX
Ha pa3sHOM cpoke (cnocobe) xpaHeHUA».



