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INOACHUTEJIbBHASA 3AIINCKA

AKTYyaJlbHOCTh W Ha3HavYeHHe mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOr0 rocyJapCTBEHHOI0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOrO OOmIero o0Opa3oBaHMs, OPUEHTUPOBAHA Ha oOOeclIeUYeHUE
WHJIUBUAYAJIbHBIX TOTPEOHOCTEW O0O0ydYaronuxcsi W HampaBieHa Ha JOCTH)KEHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eToOM BBIOOpa Y4YaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOM
JESTEIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeboBaHuit I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa3OBaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
MpeiesIaMu.

AKTyaJIbHOCTh ~ pealu3allii  JaHHOW  mporpamMMmbl  OOycCJOBJ€HAa  caMOW
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOMN ACITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE TI03HABATEIILHOTO HHTEpeca peOeHKa, SBIISICTCS 3aJI0TOM YMEHHS TUTaHUPOBAThH
To0BIE IEUCTBUS U BAXKHBIM YCIIOBHUEM YCIIEITHOM peanu3aruu uaei. Jlroopie n3MeHeHusI
COBPEMEHHOT0 O0O0IlecTBa CBsI3aHbl C MPOEKTaMU M UCCICJAOBAHMSIMU — B HayKe,
TBOpYECTBE, OU3HECe, OOMIECTBEHHOM XU3HU. [109TOMY BaKHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTU oOOydaromierocsi siBiasieTcsi (OPMUPOBAHHE OCHOBHBIX HABBIKOB IPOEKTHO-
MCCJIEI0BATENbCKON JEATEIBHOCTH.

[Tporpammoii npenycMoTpeHo GOpMUPOBaHHWE COBPEMEHHOTO TEOPETUYECKOTO
YPOBHS 3HaHWUN, a TaKXKe U TMPAKTUYECKOro OmbiTa paboTel C J1abopaTOpPHBIM
o0opy0BaHUEM, OBJIAJICHUE TMPUEMaMH MCCIIEIOBATEIbCKON NIeITeIbHOCTH. MeToabl
OpraHu3alMi  00pa30BaTENIbHOW W  HAYyYHO-HCCIIENOBATEIbCKONW  JCSTEIHHOCTU
npeaycMaTpuBaoT (GOpMUPOBAHUE Yy OOyYalOUXCS HECTaHAApPTHOTO TBOPUYECKOTO
MBIIICHUS, CBOOOIbI CAMOBBIPAYKEHUSI M MHAUBUIYATbHOCTH CYXKICHUH.

Jlns monaHOro ydera MOTPEOHOCTEM Yyyaluxcsi B MPOrpaMME HCIOJIb3YEeTCs
nudepeHIMPOBaHHBIA TMOAXO0Jl, YTO CTUMYJIUPYET Yy4Yallerocss K YBEJIMYCHUIO
MOTPEOHOCTH B MHANBUAYATHHOMN, HHTEIJICKTYAIbHON U TTO3HABATEIILHON JCSTEIHPHOCTH
Y Pa3BUTHUIO HAYYHO-UCCIIEA0BATEILCKUX HABBIKOB. [IporpamMma ctanet BOCTpeOOBaHHOM
B TMEPBYID Ouepelb MIKOJIbHUKAMHU, KOTOpbIE HMEIOT CTOMKHI HWHTEpec U
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO 1IUKJIA,
€CTECTBEHHBIM HAayKaM M TEXHOJOTHSIM.

B nmoapocTkoBOM Bo3pacTe ydamuecs MposBIISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WM WHOM 00JIaCTM 3HAHMM, HAy4YHOM HaNpaBiIE€HUU WIM MpodeccuoHanbHON
NesATebHOCTH. TakuM 00pa3oM MPOUCXOAUT (OPMHUPOBAHHME TO3HABATEIHLHOU W
MPO(ECCUOHATIEHON COCTABIISAIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesIeHun
OyayIiero >KM3HEHHOTO IMTyTH U B MPO(HeCCHOHATBFHOM BBIOOPE MOCTIE OKOHYAHUS IITKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYJIHPYET MOCTOSIHHOE JKEJIaHUE MTKOThHUKA
K MO3HAaHUIO HOBOT'O, PACHIMPEHUIO U YIIyOJEHUIO COOTBETCTBYIOIIMX 3HAHUM, U



MOJIyYEHUIO HOBBIX B TOM YHCJIE IPAKTUYECKUX HABBIKOB, a TaKXXE MOTHUBUPYET
ydarerocsi Ha mpoGOpUECHTAIIHIO.

[Iporpamma HalenieHa Ha MOMOIIL PEOCHKY B OCBOCHHU OCHOB OpTraHM3alluu U
OCYIIECTBJICHUSI COOCTBEHHON MPOEKTHO-UCCIIEA0BATEILCKON ACSTEIBHOCTH, a TAKXKE B
OpUOOpETEeHUH HEOOXOAMMOIO OmbITa JUisi paboThl  HAJ  WHAUBUIYaJbHBIM
MCCJIEIOBAaHUEM HIIM MPOeKToM. [IporpaMmMa momoskeT MIKOJbHUKY B OoJiee TIIyOOKOM
M3YYEHUH UHTEPECYIOIIeH ero o0IacTi €CTECTBEHHBIX HAyK, a TAaKXKe B MPHUOOPETEHUHU
BAXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIMUMBIX NJISi MPOIYKTUBHOM COLMATIH3AIUN U
(dbopMHUpOBaHUS IPAKIAHCKON MTO3UIINU:

— HaBbIKa CAaMOCTOSITEIBHOTO PELICHUS aKTYaJbHBIX HCCIEAOBATEIbCKUX WIIN
MPaKTUYECKUX 3aJa4, BKIIOYAIONIETO B ce0d yMEHUE BHUAECTh W aHAIU3UPOBATH
npoOJeMBbl, HYXJIAIOIIHUECS] B PEIICHWH, YMEHUE JETaJbHO MpopadaThiBaTh H
pealn30BbIBaTh CIIOCOOBI pabOTHI ¢ HUIMH, YMEHHE TUIAHUPOBATh COOCTBEHHYIO padoTy U
CaMOCTOSTENIbHO KOHTPOJIMPOBATH CBOE POJBUKEHUE K KEITAEMOMY PE3yJIbTATY;

— HaBbIKa TF€HEPUPOBAHUS U O(OpPMIICHHS COOCTBEHHBIX HJIEH, OOJEUYEHHS HX B
yA0OHYIO0 AJI pacupocTpaHeHus Gopmy;

— - HaBbIKA YBAKUTEJILHOTO OTHOIICHHUS K YUy>KUM B3IJI1aM U UJesM, 0POPMIIEHHBIM
B paboTax Jpyrux JIOJEW, IpYruX aBTOPOB — BJAJAENIBLEB HWHTEIUIEKTYalIbHOM
COOCTBEHHOCTH;

— HaBblKa  MOYOJIMYHOIO  BBICTYIUIGHMS — mepen  OoJIbIION  ayJuTOpUEH,
apryMEHTUPOBAaHUS W OTCTaWBaHUS CBOEW TOYKHM 3pEHHs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHUS APYTUX B CBOEH MpaBOTE, MPOJBUKEHHUS CBOUX
UeH;

— HaBblKa pabOThl CO CHELHAIM3UPOBAHHBIMU KOMIIBIOTEPHBIMU IMPOTPAMMaMH,
7a00paTOpHbIM  O0OPYAOBaHUEM, TEXHUYECKHUMH YCTPOWCTBaAMH, OHUOIMOTEYHBIMU
GoHIAMM W HUHBIMU pECypcaMH, C KOTOPbIMH MOXKET ObITh CBSI3aHa MPOEKTHO-
MCCIIEI0BATENbCKAs IS TEIBHOCTD IIKOJIBHUKA.

Kpome Ttoro, paGoTa MIKOJbHMKA HaJ MPOEKTOM WJIM HCCIEIOBAaHUEM OyaeT
CHOCOOCTBOBAThH M PA3BUTHIO €TI0 aJ€KBaTHOM CaMOOLIEHKH.

MecTo Kypca BHEYPOUHOIl 1eATEIbHOCTH

[Iporpamma peanusyercs ¢ oOydaronuMucs 7-8 kiiaccax B oobeMe 17 4acoB B 1oy
(1 pa3 B 2 nBe Hemenu). [lemarory BaxkHee akllEeHTUPOBATh CBOE BHUMAaHUE HE CTOJIBKO
Ha KayecTBE pe3yibTara TMPOEKTa WM HCCIEIOBaHMs, CKOJbKO Ha TOM, YTOOBI
yYallMKCcs MOdydyaa 3HaHHWs B TOM YHCJIE U YEPE3 BBIIOJHEHUE TPAKTUYECKOTO 3a/1aHMs,
Jienall BbIBOJABI M YMO3AKJIIOYEHHS HAa OCHOBAHMM CBOETO HCCIEHOBAHUS, YUYHIICS
CPaBHUBATbH €0 PE3YJIbTaThl C TEOPETUYECKUM MATEPUATIOM U UCCIEAOBAHUSIMU JPYTUX
MIKOJIbHUKOB.  TakuM  00Opa3oMm,  IMIKOJBHUK  OCBOMT  OCHOBBI  IPOEKTHO-
UCCJIeI0BATENHCKON JIESITEIbBHOCTH U MPUOOPETET HABBIK KPUTUUYECKOTO OTHOIIECHUS K
Marepuaiy.



B3aumocBsa3p ¢ nporpamMmMou BocnuTaHus. [IporpamMmma kypca BHEYpOUYHOM
NEATEeNIbHOCTH pa3paboTaHa C YYETOM PEKOMEHJAlUM MPUMEPHOU MPOTrpaMMbl
BOCITUTAHUS, YIUTHIBACT TICUXOJIOTO-TIEAAarOrMIeCKre 0COOCHHOCTH TaHHBIX BO3PACTHBIX
KaTeropuii. ITO MO3BOJSET HA MPAKTUKE COCAMHHUTH OOYJAIOINIyI0 W BOCTUTATEIBHYIO
JNEATENbHOCTh MENArora, OPUEHTUPOBATH €€ HE TOJBKO HA MHTEJUIEKTYAJIbHOE, HO U Ha
HPaBCTBEHHOE, COLUATILHOE pa3BUTHE peOeHKa. DTO MPOSIBIISIETCS:

— B MPHOPUTETE JIMYHOCTHBIX PE3YJbTATOB PEATU3ALUKN IMPOTPAMMBI BHEYPOUHOU
JNEATEIbHOCTH, HALIEAIINX CBOE OTPAXKEHUE U KOHKPETU3ALUIO B TPUMEPHOU MPOTrpaMMe
BOCIIUTAHUS;

— B BO3MOHOCTH KOMIUIEKTOBAHHUSI Pa3HOBO3PACTHBIX TPYII JJIsI OpraHU3alud
npoOpUEHTAITMOHHONW  JEATEIBPHOCTH IIKOJIBHUKOB, BOCIUTATEIbHOE 3HAUYCHUE
KOTOPBIX OTMEUYAETCS B IPUMEPHOU IPOrpaMMe BOCIIUTAHUSI;

— B HHTEPAKTUBHBIX (opMax 3aHATUH IS HIKOJbHHUKOB, OO€CIEUYMBAIOIINX
OOJIBIITYI0 WX BOBJIEYEHHOCTh B COBMECTHYIO C TIE€JaroroM W JPYTUMHU J€TbMHU
JIESITEIBHOCTh U BO3MOKHOCTh 00pa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOIIHOCTEH,
KJIIFOYEBOE 3HAUYEHUE KOTOPBIX [UJI BOCIUTAHUS IIOJYEPKUBACTCS IPUMEPHOU
IIPOTPAMMON BOCIIUTAHUSL.

Oco0eHHocTH PadOTHI YYUTEJIA 1O MPOrpaMme. 3a/1a4a YYUTENSL COCTOUT B TOM,
yTOOBI  COMPOBOXKAATh TIpoliecc MNPodecCHOHATBHOM OpUEHTAllMU  IKOJIbHHUKA,
packphiBasi MOTCHIIMAN KaXXJOTO Yepe3 BOBJICUCHHE B MHOTOOOPA3HYIO JESATEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX hopmax. [Ipu 3TOoM pe3yabTaToM paboThl YUUTENS B IEPBYIO
ouepeqlb SBJSIETCS JUYHOCTHOE pa3BUTHE Yydyamerocs. JIMUHOCTHBIX pe3yJIbTaTOB
YUUTEIh MOXKET JOCTHUYb, yBJEKas y4YEHUKA COBMECTHOM M MHTEPECHOM UM 00OUM
NeATEeIbHOCThIO, ~ yCTAHABIMBasT ~ BO  BpeMsl  3aHATUH  JT0OpOKeNIaTeIbHYIO,
MOAACP>KUBAIOIITYI0 aTMOC(hEepy, HACHIIAs 3aHATUS [IEHHOCTHBIM COJICPYKaHHUEM.

[IpumepHas cxema IMpOBEACHUS 3aHITUHI 10 ITPOrpaMMe:

1. OObsicHEeHHE TEOPETUUECKOTO MaTepuraa 1o TeMe.

2. TloaroToBKa K DSKCHEPUMEHTAIBHOMY 3aHITHIO, OOCYXICHHE OOBEKTOB JIJISt
MPAKTUYECKOTO 3aHATHSI.

3. IlpoBeneHue MpakTUUECKOTO 3aHATHUSI — OCHOBHASA 3a7a4a OCBOCHHUE METO/I0JI0THUHU
JTAHHOT'O SKCIIEPUMEHTA.

4. Tlo OKOHYaHWU TPEMJIOKUTH JAETSAM, KOTOpPbIE 3aUHTEPECOBAIUCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €T0 B MCCIEAOBATEIbCKUI MPOEKT. (s 3TOoro Heobxoammo
o0CyIUTh OOBEKTHI, KOTOpPbIE YYEHUK OyIeT UCClenoBaTh, COCTaBUTh IUIaH
AKCTIEPUMEHTA.

5. [loMoub yUYeHHUKY MPOAHAIU3UPOBATH PE3YNHTATHI IKCIIEPUMEHTA.

OueHnTh pe3ysbTaThl MPOEKTHO-UCCIEA0BATENBCKON NEATEIBHOCTH IIKOJIbHUKOB
MOXHO B TIpOILIECC€ 3alIUTHI MMHU CBOMX pabOT B paMKax IIKOJIbHOW Hay4dHO-
MPaKTUYECKON KOH(DEPEHITUH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJBHOCTHU

MoayJb «OCHOBBI pacTeHHEBOACTBA» /-8 kiacchl (17 yacoB)
1. Beeoenue 6 pacmenuesoocmeo (0,54)

Yro-Takoe pacTeHHEBOACTBO: OCHOBHbIC (DAKTOPHI BBIPAIIMBAHUS PACTECHHI.
HcTopus pazButus arpoxuMudeckux 3Hanuit (padbotsl M.B. Jlomonocosa, FO. JIubuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupszena, [1.A. Kocteruesa, [[.H. [IpsHuninukoBa
u ap.). [lpaktrueckas padota «bouka JIuouxa.

2. Azpomexnuueckuii 3xcnepumenm (1,5 uacos)

[IpaBriia TOCTAHOBKM arpo3KcrnepuMeHToB. I[locTaHOBKA SKCIEPUMEHTOB C
pacTeHusIMA. BbIOOp TEMBbI, COCTaBIEHUE TUIIOTE3bI, LEJIU U 3a/lad IKCIEPUMEHTA I10
BBIPAIIMBAHUIO PACTEHUM B KOHTpoJupyemon cpeae. KoOHTponu, NOBTOPHOCTH,
npoBeneHue 3kcnepuMmeHTa. [lmanupoBanue skcnepumenTta. OIlleHKa pPe3ysbTaTOB
skcnepuMenTa. MccnenoBarenbckas padora «@PakTopbl, BIMSIOLIME HA MpPOpacTaHHUe
CeMsH (POCT IPOPOCTKOB)».

OcBO€HHE TEXHOJIOTUH KPYTJIOTOJUYHOTO BBIPAIIMBAHMS CAalaTOB U MUKPO3EIICHH
B KOHTPOJHMPYEMBIX HCKYCCTBEHHBIX YCIOBHUsX. COOp yCTaHOBKH [IJIsi BbIpAIlMBaHUS
pacTeHUl B KOHTPOJIUPYEMBIX YCIOBHSX.

3. Ponb xumuueckux r1emenmos ¢ numanuu pacmenuii (5 uacos)

Bona. PactBop. BreITsikKKa. AHMOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCT, W pH
pactBopa. Ponb XUMHUECKUX 3JIEMEHTOB B MUTaHUU pacTeHuil. [lomydyenne nuraTeabHbIX
BelecTB pacTeHusIMU. [Ipaktuyeckas padora «CxeMbl NUTAaTEeNbHBIX pacTBOpOB. Pacuer
1103 yIOOpeHUi AJi MUTATENbHBIX PACTBOPOBY.

YnoOpeHusi: opraHudeckue, MHUHEpalbHble, MHUKpOOHOIOruYeckue. THuIbl
nuTaHus pacteHuil. Bo3aymHoe M MuHepalibHOE (KOpPHEBOE) MUTAHWE pPACTEHUM.
TpaHcnopT mNUTATENBHBIX BEIIECTB PACTEHUN: BOCXOMSAIIMM W HUCXOIALIMN TOK.
Baxneiimme kanuiinbie, GochopHbIEe U a30THBIE yA0OpeHus, uX cBoiicTBa. [IpocTeie u
cinoxHueie ynobpenus. [lpaktuueckas pabora «llpaBmma cmemmBaHus yaoOpeHHIN»
[Ipaktrueckas padota «llutanue pacTeHUi: TEXHOJIOTHS TPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB ISl pa3HBIX KYJIbTYPY.

Poct u pa3BuTue pacTeHMil: 3Tambl OHTOreHe3a, (PAKTOphI, BIMUSIOUIME HA POCT
pacTeHui: CBET, IyCcTOTa MOCa/loK, MuTanue, cyocrpar. Ilpaktuueckas pabora
«MOHUTOPUHT MUHEPAJIBHOTO TTUTAHUS PACTCHUI.

OcoOeHHOCTM MHUTaHHWS PACTEHUM a30TOM. A30T W €ro 3HAYEHUE B >KU3HU
pactenuit. ®opMbI a30Ta U UX MPEBPALIEHUE B TIOUBE.

Ucrounuku dhochopa mis pactenus. 3Hauenue Gocdopcoaepkaiinx coeTuHEHUI
B KJieTKe. Posib Makpoaprudeckux coeAuHeHuit pocdopa B SHEPreTHYeCKOM 0OOMEHE.

Brnusaue kanmus Ha (QuU3MUECKHE CBOMCTBAa MPOTOIJIA3Mbl, Ha (PEpMEHTHI
yTIE€BOAOPOJAHOIO0 0OMEHa, CUHTE3 OelKkoB U Jp. Ponb kanus B moaaepKaHUU MOHHOTO
OaslaHca B TKaHSX, B IPOLIECCAX CAMOPETYJIALIMH.

PerynstopHas u cTpykTypooOpa3oBaTenbHasi poJib KajblUs. YdacThe B



00pa30BaHUU KIIETOYHOW CTEHKH, MOAJECPKAHUU CTPYKTYpbl MEMOpaAH U PETyJIsAlus UX
IIPOHUIIAEMOCTH.

3HaueHWe MarHus B MeTabonam3Me pacTeHuidl. Marawii B coctaBe xjopodwuiia,
CXOACTBO XJIOpO(UIUIa U TeMOITIOOMHA KaK CBUAETEIbCTBO €JUHCTBA OPraHUYECKOIO
MUpa.

Cepa 1 ero OCHOBHBIE COSITUHEHUS, X POJIb B CTPYKTYPHOU OpraHU3allK KIETKH,
y4acTHE B OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIMSIX.

MukposnemenTtsl. [lpencraBienuss o pojid MHUKPOIJIEMEHTOB B MeTaboJM3Me
pactenuil. OCOOCHHOCTH TMOCTYIIJICHUSI MHKPOAJIEMEHTOB B pacTeHus. CHHEpPTru3M u
AHTaroOHW3M 3JIEMEHTOB NTUTAHUS PACTEHUI.

PacturenpHas IuMarHocTMKa W METOJAbl MACHTHU(UKAIIMK HEAOCTaTKa/M30bITKa
aneMeHTOoB nutanus. [IpakTuueckas pabora «PacTurenbHas JUarHOCTUKAY.

Hccnenoparennckas padota «O1eHKa COCTOSHUS KOMHATHBIX pacTEHUH, pacTeHUN
Ha LIKOJIbHOM TEpPUTOPHH, YCTAaHOBKA MPUYMH MATOJIOTMYECKUX COCTOSHUM (Ipu

HAJTUYUN)».
UccnenoBarenbckass padora «OlLieHKa BIUSHUS pPa3iIMYHBIX JJIEMEHTOB Ha
COCTOSIHHE PacTeHUH (COCTaBIECHUE PA3TUYHBIX TOJKOPMOK)».

4. Pecynamoput pocma pacmenuii. 3awyuma pacmenuii (1 uac)

[Tonstue o perynaropax pocra pactreHuid. CTUMYJISTOPHI pocTa — (PUTOTOPMOHBI
(aykcunbl, THOOEpEIUTUHBI, IUTOKUHUHBI). THTHOUTOpPHI pocTa pacTenuii: 1. mpupoaHbie
(abcum3oBasi KUCIOTa U HEKOTOphbIe (DEHOJBHBIE BellecTBa (MKyMapoBas, KOpUYHas,
CAIMIIMIIOBAsE K-Thl), 2. CUHTeTHYEeCKHue (MOpGAKTHHBI, pEeTapAaHThl, 1e(POTUAHTHI,
JIECUKaHThI, repOuiuapl). DOUTOMOHHUTOPHUHT ¥ OIICHKAa COCTOSHUS PaCcTEHUI.
CoBpeMeHHbIe crniocoObl MoHuUTOpuHTra. IlpakTnueckas padota «OUTOMOHMTOPUHI WU
OIIEHKA COCTOsIHUS pacTeHUu. COBpeMEHHbIE CITIOCOObI MOHUTOPUHTAY.

Hccnenosatenbckas paboTa «BnusiHue rerepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HBIX CTAUAX, B Pa3HBIX YCIOBHUAX ) PA3IMYHBIX PACTCHUI.

3amura pacTeHUM OT BpeAuTeliel: OCHOBbI OnomMeroza. IIpaktuueckas paborta
«MHCEeKTapuu: MpaBWJia U YCIOBUS Pa3BEICHUS MOJIE3HBIX HACEKOMBIX).

5. Boomuasa, necuanas u nougennasn Kyaiomypol, ux npumeHeHue 6 6blpauiueanuu
pacmenuii. Quzuonozusn pacmenuii (2 uacos)

BonHas, necuanas ¥ MOYBEHHasl KyJbTYpbl, UX NPHUMEHEHUE B BbIPAIIMBAHHUU
pactenuii. [IpoBenenne Boabl B KopHEe u cTebne pactenuit. [Ipaktuueckas pabora
«KopHeBoe naBneHue».

Boaublii pexxum pacTeHHWil: CTpOCHHME YCTBUIL: (DAKTOPHI, BIMSIONIME Ha UX
PACKpBITHE U 3aKpbITHE. 3HAYCHUE MEXaHU3MA PETYJISILNUN UCIIAPEHUS BJIard pacCTEHUEM.
[Ipaktuueckas padora «IIpurorosnenue npenapara yCTbUIl METOAOM CIIETIKAY.

UccnenoBarenbckue paboThl: «BiusiHue yClOBUW COJAEp)KaHMUS DPACTEHHM Ha
KOJINYECTBO YCTBHUID.



doTOCHHTE3 — YHUKaJIBHBIN Tporiecc pacTteHuil. TemHoBass u cBeTtoBas (pa3bl
¢dorocuHTe3a. 3HaueHUE POTOCHHTE3A I KUBBIX OpraHu3MoB. [IpakTuueckas padora
«DyHKIMOHANBHAST ~ WATHOCTHKA PACTEHUM 1O  AKTUBHOCTH  XJIOPOILIACTOBY
UccnenoBatensckass pabora «Omnpenenenue xmopobmwmia A u b, onenka
(OTOCHHTETUYECKOI aKTUBHOCTHU pacTEHUI U (PaKTOPOB, BIUSIIOUINX HA HEEY.

@akTOpbl pOCTa pacTEHUM: BO3AyX WM a’panus. [log3eMHOEe ObIXaHUE PaCTEHUN:
COCTaB TIOYBEHHOI'O  BO3AyXa, Ta3000MeH. [‘a3o00MeH 1mipu OecOYBEHHOM
BbIpamuBanuu. [Ipaktuueckas pabora «Aspamus, CO2 u O2. JlpixaHue pacTeHHII».
[IpakTueckas pabora «/[pIxaHue pacTeHuii: OLIeHKa MHTEHCUBHOCTH JIbIXaHUS PACTEHUI
U IJIOJIOBY.

Uccnenosarenbckue paboTel: «BiusHue cmnocoba BeipaiuBaHus (cocTaBa
MUTATEIBHOM CMECH, CXEMbI BHECEHHMSI) HA POCT U PA3BUTHUA PA3IUYHBIX PACTCHUID.

6. Kynomypuote pacmenus. Coepementsle acnekmol cenekyuu (5 uacos)

Kak denoBek cran wucnonb3oBaTh pacteHusi? CBs3b pa3BUTHS LUBUJIM3ALUU
4eJIoBeKa U OJIOMalIHMBaHus pacteHuid. Jlomectukamus. J{uckyccus «/lomectukanus,
BCE JIA PACTEHUS W IKUBOTHBIC, KOTOpPBIE JKUBYT pSAIOM C YEJIOBEKOM UM
OJIOMAIIHUBAIOTCSA? MOXKHO JI CUNTATh TapaKaHa OJIOMAIIHEHHBIM >KHBOTHBIM ?)

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl m3meHunBocTh. [IpakTuyeckas pabora «MoaudukanmonHas
M3MEHYHMBOCTD (JTUCThSI, UTOJIKK C OJTHOTO JIEPEBA)».

['en — wMaTepUanbHBIA HOCUTENb HACJIEACTBEHHOCTH M HW3MEHUYHUBOCTH.
HyxknenHoBeie kucnotel. JIokanu3anus réHETUYECKOTO Marepuana B KieTke. JleneHue
kietok. Permmmkanus JIHK. OcHoBHas norma MonexynspHoi 6uosnoruu. Tpanckpumims.
Tpancnsauus. Mytaruu. IIpaktudeckas padota «['eH — HHCTPYKIUS IO COOpKE KIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckass pabora «Mytaius Ha OytepOpoje
(J1r000¥ O0BEKT W3 MpeAblaylieid padoThl, A€ MU3MEHEHHWE WHCTPYKIMH NPUBEAET K
W3MEHEHHIO BHEIIIHETO BHUJIa O0BEKTA)Y.

OddexT OyThUIOYHOTO TOPJIBIIIKA M TeHETHYecKoe pazHooOpazue. Uto Takoe
reHO0aHk? 3aueM COXpaHsITh T€HETUYECKHUE pecypchl pacTeHuii? OCHOBHBIE CIOCOOBI
COXpaHCHHS TeHETUYECKUX PECYPCOB pacTeHui (ex situ u in situ).

3nauenne padbor H.U. BaBunoBa. 3akoH romMonormdeckux psiioB. LleHTpsI
NPOUCXOXKAEHNA KylabTypHbIX pactenud H.M. BasumoBa u IL.M. JXKykosckoro.
[Ipaktrueckas pabota no rpynnam «OTKy/1a Ha HalIuX CTOJIaxX (GPYKThI/OBOLIU/3IAKI.

OcHoBHBIE MeTonbl cenekuuu. ['mbpunuzanus. Dopmbl oTOopa. OCHOBHBIE
HAIpPABIICHUS CENEKLMHU: YIyYIlIEHUE YPOXKANHOCTH, YCTOMYUBOCTH K OMOTHYECKUM U
abuotnueckum ¢akropam. [Ipaktuueckas padota «Bripammbaem ropox. Kak nposecTtu
CKpEILUBAHUE y TOPOXaA».

Ecte nu xu3Hp B mpoOupke? BHOTEXHONOrusi KyJIbTYpHBIX pAaCTEHUHU.
UccnenoBatenbckas pabota «BelpammBaHue pacTeHH B MOpoOUpke» (MOMXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHU MPEABIIYIIMX HKCIEPUMEHTOB II0 COCTaBIICHUIO
MUTATEIbHBIX PACTBOPOB JJI1 PACTEHUM ).



Kak  yenoBexk  MoxkeT  momuduimpoBatb  pacteHus?  ['eHernueckoe
penaktupoBaHue. CoOBpeMEHHbIE  TMOAXOAbl U JIOCTHXKEHUSI  T'€HETHYECKOIO
penaktupoBaHusi  pactenuil. IIpaktuueckas pabota  «I'€HOMHBIE  HOXKHHUIIBI
(MmonemupoBanue padboTsl cuctembl CRISP-Cas).

7. Pacmumenvnas npooykuus. (2 uaca)
Hanzemnsle 1 noa3zeMHble opranbl pacteHuid. [loOer u BUAOM3MEHEHHBIN noOer

pactenuii. CriocoObl pa3MHOXKEHUSI PACTEHUM.
[lonsitTue 0 KayecTBe MPOAYKTOB TmuTaHuA. [IpoOieMbl KOHKYpeHLUU
OTEYECTBEHHBIX NMPOAYKTOB MUTAHUSA C UMIOPTHBIMU. JIOTUCTHKA TOCTAaBKU U CPEACTBA

coxpaHeHusi npoaykroB nutanus. [Ipaktuueckass pabora «lIpenenbHO nomycTUMbIE
kouuentparuu (IIJIK) u Meroasl KOHTpoJisE 6€30MaCHOCTH PACTUTEIBHBIX MPOTYKTOB
TTUTAHUS.

Mukpo3seneHb: moJIe3HOCTh U TexHoJorus. MccnenoBarenbckas padora «OneHka
KauecTBa BBIPAIIEHHONW MUKpPO3€eJeHn» (JTU00 CBOs, MO0 U3 Mara3uHa).

XUMHUYECKHM aHaJINn3 POTYKIIUU. OCHOBBI CHEKTPOGOTOMETPHH.
[ToTenmmometpus. Xpomatorpadus. [Ipakruueckas padbota «MeTobl OIEHKH KayecTBa
PACTUTENIBHOW MPOJYKIHUU: XpPaHEHHUE M COXPAHHOCTh MUTATEIBHBIX BEHIECTB» (110
JTOCTYITHOMY 00OpPYI0OBaHHIO).

Uccnenoarenbckas padora «Omnpenenenue ButamuHa C METOJIOM 0OpaTHOTO
TUTPOBAHMUS B TUI0JIaX HA PA3HOM CPOKE (CIOCO0€e) XpaHECHUS.



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUSI KYPCA BHEYPOUYHOMH JEATEJIBHOCTH

3aHATHA B paMKax I[pPOrpaMMbl HaIlpaBIE€Hbl Ha OO0ECIEUEHUE JOCTUKEHMS
IIKOJIBHUKAMU  CICAYIOIIMX  JIMYHOCTHBIX, METAlPEAMETHBIX W  NPEIMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.

JINYHOCTHBIE pe3yJIbTAThI:

B cghepe epadsicoanckozo eocnumanusa: TOTOBHOCTb K  KOHCTPYKTHUBHOM
COBMECTHOM JESITEIBHOCTH IIPU BBIIIOJIHEHUH UCCIIETOBAHUN U IPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAaHUIO U B3aWMOIIOMOIIY.

B cghepe nampuomuueckozco 6ocnumanusi: OTHOILIEHUE K OMOJIOTUU KaK K BaKHOU
COCTaBJAIOLIEH KYJIbTYpPbI, TOPAOCTb 34 BKJIAJ POCCUHCKUX M COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTHYECKON HAYKH.

B cghepe 0Oyxoeno-npaecmeennoco 6ocnumauus: TOTOBHOCTb OLICHUBATh
IIOBEICHUE M TOCTYNKHA C MO3ULIMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOU
KYJbTYpPbI;, IOHUMAHUE 3HAYUMOCTH HPABCTBEHHOI'O ACIIEKTA JESITEIBHOCTH YEJIOBEKA B
MEAULIMHE U OUOJIOTUH.

B cgepe scmemuueckoco 6ocnumanus: TOHMUMAaHHUE PpONM OHOJIOTHH B
(OpMHPOBAHUYU ICTETUUECKON KYJIbTYpPbl JUUHOCTH.

B cghepe ¢uszuueckoco eocnumanus, opmuposanus Kyaibmypvl 300p06bs U
IMOYUOHANLHO2O ONA20NOAYYUA.; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0POBBIO U
YCTaHOBKA Ha 3710POBBI 00pa3 )KU3HU (370pOBOE MUTAHUE, COONIOACHIUE TUTHEHNYECKUX
IpaBUJI 1 HOPM, COATAHCUPOBAHHBIN PEKUM 3aHATHH U OT/bIXa, peryisipHas puzndeckas
aKTUBHOCTD); OCO3HAHME MOCIEACTBUNA 1 HEMPUSITUE BPEIHBIX MPUBbIUEK (YIIOTpeOieHne
aJIKOTOJIsl, HAapKOTHKOB, KypeHHME) M UHBIX (opM Bpeaa aiusi (PU3NYECKOTO U
IICUXUYECKOTO 3/I0POBBS; COOJIIOJIEHUE MMpaBuil O€30MaCHOCTH, B TOM YHMCJIE HaBBIKU
0e30macHOro MoBe/ICHUsI B MPUPOJIHOM cpefie; cPOPMUPOBAHHOCTh HABBIKA PE(IIEKCHUH,
yIpaBJieHHE COOCTBEHHBIM 3MOLIMOHATBHBIM COCTOSIHUEM.

B cipepe mpyooeozo eocnumanus: akTUBHOE y4acTUE B PELICHUM MTPAKTHYECKUX
3aja4 (B paMKax CEMbH, IIKOJbI, TOpoJa, Kpas) OMOJIOTUYECKOM M 3KOJOTUYECKOU
HAIPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY M3YYEHHUIO NpOQeccHil, CBA3aHHBIX C
Ouosoruei.

B cgepe sKonocuueckozo eocnumanus: OpUEHTAUUsT Ha I[PUMEHEHUE
OMOJIOTMYECKUX 3HAHUN TIPU PEILICHUH 33]1a4 B 00JIaCTH OKPY>KaIOIIEH Cpeibl; OCO3HAHUE
AKOJIOTUYECKUX MPOOJIEM U MyTEeH UX PEIICHUS; TOTOBHOCTh K YYaCTUIO B IPAKTUYECKOM
NEATEIbHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH.

B cgepe nomumanus yemnocmu HAyuHO20 NO3HAHUA: OPUEHTALUS HA
COBPEMEHHYIO CHCTEMY HAay4HBIX MPEICTAaBICHH 00 OCHOBHBIX OHOJOTHYECKHX
3aKOHOMEPHOCTSIX, B3aMMOCBS35AX YEJIOBEKA C MPUPOJHOM M COLMAIBHOU CPENOH;



MMOHUMAaHUE POJIU OMOJOTUYECKON HAyKW B (DOPMUPOBAHMHU HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOU JIFOOO3HATEIHLHOCTH, MHTEpeca K OMOJOTHYECKON HayKe, HAaBHIKOB
HCCIIEIOBATEILCKOM IESITEILHOCTH.

B cghepe adanmayuu x usmensiowumcs ycirosusm coyuaibHou U NPUpoOHOl
cpedvl: a7eKBaTHAas OICHKA WM3MCHSIONIMXCS YCJIOBUH; TMPUHATHE PCIICHUS
(MHAMBUAYATBHOE, B TPYMIE) B HM3MCHSIONIMXCS YCIOBUSX HAa OCHOBAaHWHM aHAN3a
Oounonoruueckoi nHGOpMaLUY; MIAHUPOBAHUE  JIEUCTBUH B HOBOM  CHUTYyalllH
Ha OCHOBAHUM 3HAHUM OMOJIOTUUECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJbTAThI:

B cgepe osnadenusn ynusepcanvuvimu yueOHbiMU NO3HABAMENbHOIMU OCUCTNEUIMUL,
ba3oBbI€ JIOTHYECKUE IEUCTBUSL:
® BBIABIATH M XapaKTepHU30BaTh CYIIECTBEHHBIC TPHU3HAKK OHOJOTHUYECKUX
00BEKTOB (SIBJICHUN);
® YyCTaHABJIMBATh CYIICCTBEHHBIH TIPU3HAK KiIacCUDUKAIMK OHOJOTHYECKUX
00BEKTOB (SIBJICHHH, MPOIIECCOB), OCHOBAHHUS ISl OOOOINEHUS U CpaBHEHUS,
KPUTEPHUH TIPOBOIUMOTO aHAJIHN3a;

® C yu€TOM NPEAJIOKEHHON OUOJOTHUECKOMN 3a7a4yul BBISABIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMST B paccMaTpuBaeMbIX ¢akTax W HaOJMIOICHUAX; IMpeararh
KPUTEPUH JIJIS1 BBIABJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH JeUIUTHI HHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I PEIICHUS
MOCTaBJICHHOM 3a/1a4H;

® BBISBIATh NPUYNHHO-CIEACTBEHHBIC CBSI3M TMPU M3YYCHUH OUOJIOTHYECKUX
SBJICHUNA W TIPOLIECCOB; JAENaTh BBIBOABI C HCIOJIB30BAHUEM JACAYKTUBHBIX U
MHJYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3AKIIOUCHUI MO aHAJIOTHH, (POPMYIUPOBAThH
TUIIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus: yueOHON OMOJIOTMUecKOoi 3ajauu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHHUS, BEIOMPATh HAaUOOJEe MOIXO AU
C YU4ETOM CaMOCTOATENIbHO BbIJICIEHHBIX KPUTEPHUEB).

bazoBble nccenoBaTebekue 1eHCTBUS:

® ICIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHMS;

e (QopMmynupoBaTh BOMPOCH, (DUKCUPYIOIIUE Pa3pblB MEXKIY pPEAIbHBIM U
KEJaTeIbHBIM  COCTOSHHEM  CHUTyallMd, OOBEKTa, M  CaMOCTOSATEJIHHO
YCTaHABJIMBATh UCKOMOE U IAHHOE;

e (dopmupoBaTh  THHOTE3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTHPOBATh CBOIO MO3MIIMIO, MHEHHE;

® TIPOBOJMTH IO CAMOCTOSATEIHLHO COCTABIICHHOMY IIaHY HAOJFOICHNE, HECIIOKHBIH
OMOJIOTHYECKH SKCIIEPUMEHT, HEOOJIBIIIOE HCCIEIOBAaHUE IO YCTaHOBIICHHUIO
0COOEHHOCTEM Onosornyeckoro 00bekTa (mpoiecca) u3yueHus,

® TIPUYUHHO-CJICJCTBEHHBIX CBS3CH M 3aBUCHUMOCTEH OHMOJIOTHYECKHX OOBEKTOB
MEK]ly COOOM;



OLICHHBATh HAa NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAINIO, TOJYYCHHYIO B
X0JI€ HaOIIOICHUS U KCIICPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOJIONCHUS, HKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMHU OILICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB 1 0000IIECHUM;

MIPOTHO3UPOBATH BO3MOXKHOE JaIbHENIIIee Pa3BUTUE OMOJIOTMYECKUX ITPOIIECCOB U
UX TIOCIEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsX, a TAKXKE BBIJBUTATh
MPEANOI0XKEHNs 00 UX PA3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nuadopmaimei:

MIPUMEHSThH PA3IUYHBIE METO/Ibl, UHCTPYMEHTHI U 3alPOCHl MPU MOUCKE U 0TOOpE
OMOJIOTUYECKOM HMH(POPMALMM WM JAHHBIX W3 HCTOYHHUKOB C YYETOM
IpeIIOKEHHON yaeOHOM OMOJIOTHYECKOM 3a1auu;

BBIOMpATh,  AHAIM3UPOBATh, CUCTEMATU3UPOBATH W  HUHTEPIPETHUPOBATH
OMOJIOTUYECKYIO0 HH(POPMALIMIO Pa3IMYHBIX BUOB U OPM IIPENCTABIICHHUS,
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOITBEPIKAAIOIIIE WM ONPOBEPTAIOIINE OJIHY U
Ty K€ UJCI0, BEPCUIO) B PA3IMUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMANIbHYIO (POpMY MpE/ICTABICHUS HH(DOPMAIUU U
WJUTFOCTPUPOBATH PEHIAEMBIE 33/1a4U HECIIOKHBIMUA CXEMAaMHU, TUarpaMMaMu, UHOW
rpaduKoi U KX KOMOMHAIUAMU;

OIICHUBATh HAAEKHOCTh OMOJIOTMUECKOW HWH(OpMAIUU 1O  KPUTEPUSIM,
MPENIOKEHHBIM YUUTENIEM WU CPOPMYITHPOBAHHBIM CaMOCTOSTENbHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTUYECKYIO0 HH(OpMALHIO.

B cgepe osraoenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU
O6mienue:

BOCIIPHHUMATh U (POPMYIUPOBATH CYXKISHHUSI, BEIpAXKaTh SMOIIUU B TIPOIECCE
BBITIOJTHCHHUS TTPAKTHYECKHUX U JTa00PaTOPHBIX PaboT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3PEHHMS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOaJdbHBIC CpelCTBa OOIICHHS, IIOHUMATh 3HAYCHHUC
COITMAJIBHBIX 3HAKOB, 3HAaTh M PAcHO3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX
CUTYaIlMH U CMATYaTh KOH(MIIUKTHI, BECTH TICPETOBOPHI;

NOHUMAaTh HAMEPCHHSI JPYTUX, TMPOSBISATh YBAXKUTEIBHOE OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI¢ JUaiora W/Win TUCKYCCHUH 3a1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOi
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh WJICH, HAIleJCHHBIE Ha peIIcHue
OMOJIOTHYECKOM 3a7a4M U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COTIOCTaBIIATh CBOM CYXICHHUS C CYXICHHSAMH JPYTrUX YYaCTHUKOB JHaiora,
OoOHapy>KUBaTh PA3IMYUS U CXOJCTBO TO3UITUH;

nyOJUYHO TPEJCTABIIATH PE3yJbTaThl BBITOJTHECHHOTO OHOJIOTHYECKOTO OTIBITa
(3KCTIeprMEHTa, HCCIICIOBAHUS, TIPOCKTA);



® CaMOCTOSITENBHO BBIOUPATh (POPMAT BBICTYILICHHUS C YUETOM 3a/1a4 IIPE3CHTAIUN U
OCOOCHHOCTEW ayJAUTOPUU M B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U
MACHbMEHHBIE TEKCTHI C UCIIOJIb30BAHMEM WILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHas IATEIBHOCTD (COTPYAHHUYECTBO):

® [IOHMMaTh M MCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIUBUIYaJIbHOU
paboThl TIpH pEIICHUU KOHKPETHOW OMOJIOTHYECKOW MpOoOJIeMbI, 000CHOBHIBATH
HEO0OXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (DOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MOCTaBJICHHOW y4eOHOM 3a1a4Hu;

® [IPUHUMATH LIEJIb COBMECTHOM JIEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBUS MO
e€ JOCTIKEHHUIO: pacCTpeNesaTh PO, JA0roBapuBaThCs, 00CYKAaTh MPOLECC U
pe3yabTaT COBMECTHOM pabOTHI;

e yMeThb 00001aTh MHEHUS HECKOJBKHX JIIOJICH, MPOSBISATE TOTOBHOCTH
PYKOBOJUTD, BBIIIOJHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pPabOThI, OMPENEATh CBOIO POJib (C
y4€TOM TPEANOYTEHUH U BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJICUCTBHS),
pacrpenensaTh 3aJadyd MEXAy YICHAMH KOMAaHJbl, Y4aCTBOBATh B TPYMHITOBBIX
dbopmax paboTsl (00CYkIeHUSI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);

® BBIMNOJIHSITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAYECTBEHHOTO pE3yJIbTaTa 0 CBOEMY
HAIIPaBIICHUIO U KOOPIMHUPOBATh CBOU ACHCTBHUS C IPYTUMU YWICHAMU KOMAH/IbL;

® OIICHMBATh KayeCTBO CBOEro BKJAJa B OOMUN MPOAYKT TIO KPUTEPHSIM,
CaMOCTOSATENbHO  CHOPMYJIUPOBAHHBIM  YYaCTHUKaMHU  B3aUMOJICHCTBUS;
CpaBHUBATh PE3YJIbTAThI C UCXOAHOM 3a1a4€il U BKJIAJ KaXJ0TO YI€HAa KOMaH bl B
JOCTUKEHUE PE3yJbTaTOB, pa3AeisTh chepy OTBETCTBEHHOCTH U TMPOSBISITH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA TIEpE]] TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIBbHBIX KOMMYHUKATHBHBIX JCHCTBUN, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTH COLMAIBHBIX HABBHIKOB U SMOIMOHAIBHOTO
MHTEJUICKTA IIKOJbHUKOB.

B ceepe oenadenus ynueepcanvHoiMu yueOHLIMU PeYISIMUBHLIMU OCUCTNGUMUL:
CamMmoopraHu3zamnusi:
® BBIABIATH MNPOOJIEMBI [JIsi PEIICHUS B KU3HEHHBIX M YYEOHBIX CHUTYyaIlUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OpPUEHTHUPOBATHCS B PA3NIMUYHBIX MOAXO0AaX MPUHITHS pelIeHUH (MHANBUAYAIbHOE,
NPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUN TPYTIION);

® CaMOCTOSITENIbHO COCTAaBJISATh AQNTOPUTM pEIICHHS 3aJadd (MU ero 4acTh),
BBIOWpATh CMOCOO0 pemieHus y4eOHOW OHMOJOTHYECKON 3ajadu ¢ y4ETOM
UMEIOLUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
IpeyiaracMble BapUaHThl PELICHUN;

® COCTaBJIATh IUIAaH JAEWCTBMMA (IUIaH pealu3allid HaMEYEeHHOIO ajlropuTMa
pellIeHNus1), KOPPEKTUPOBATh MPEIJIOKEHHBIM alropuT™M ¢ Y4ETOM IOJYYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

e JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTPOJIb (pediekcust):

BJIa/IETh CIOCOOAMM CAMOKOHTPOJISI, CAMOMOTHUBALIMU U pedIIeKCHu;

JaBaTh aICKBaTHYIO OLIEHKY CUTYallu! U MIPeAJiaraTh IUlaH €€ U3MEHEHMS,;
YUUTHIBaTh KOHTEKCT U MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPHU
penieHuy  y4eOHOW OHMOJIOTMUECKOW 3a/Jadud, aJanTHpOBaTh pEIICHHE K
MEHSIOLIMCS 00CTOSATENbCTBAM;

OOBSCHATH NMPUUUHBI TOCTHKEHUS (HEAOCTHKEHHS) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY, YMETb HAaxOJUTh IIO3UTHBHOE B
MPOU3OIIEAIIEN CUTYAINH;

BHOCHUTh KOPPEKTHBBI B JCSTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIUXCS CUTYallMid, YCTAHOBJICHHBIX OIUOOK, BOZHUKIIUX TPYIHOCTEH;
OILICHHMBATh COOTBETCTBHUE PE3YJbTATa IEIH U YCIOBHUSIM.

9MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pa3nauyaTrh, Ha3bIBaTh U YINPaBIATh COOCTBEHHBIMH SMOLMSAMHU M SMOIMSIMU
APYTHX,

BBISIBIISITH U AHAIIM3UPOBATH ITPUYHMHBI YMOILINIA;

CTaBUTb €051 HA MECTO JIPYroro 4ejioBeKa, IOHUMATh MOTUBBI 1 HAMEPEHUS
ApYyTOro;

pPEryanupoBaTh crioco0 BbIPAXKEHHS SIMOLIUN.

[IpunsiTue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K IPyTOMY YEJIOBEKY, €T0 MHEHUIO;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MpaBo APyroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HAaBaTh HEBO3MO>XHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIQZIETh CUCTEMOM YHUBEPCAJIbHBIX YUEOHBIX PETyJIATUBHBIX AEHCTBUM, KOTOpas
oOecrieynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
NO3ULUS JIMYHOCTH), W >KU3HEHHBIX HABBIKOB JIMYHOCTH (yTNpaBiieHUus coOoid,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEICHHUS).

IIpeaMeTHbIE pe3y/ibTAaThl OCBOCHHS MPOTPAMMBbI
B no3naBatenbHONM (MHTEIUIEKTYyaJIbHOM) cdepe:

— MpUOOpETEHHE OMbITa MCIOJIb30BAHUSI METOJIOB OMOJIOTMYECKON HAYKHU C IIENBIO

U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHWN W MPOIECCOB: HAOIIOICHNUE, OMHUCAHUE,

IMPOBCACHUC HCCIOKHBIX OMOJIOTHYECKUX ONBLITOB M OKCIICPUMCHTOB, B TOM YHCJIC C

MCIIOJIb30BAaHHEM aHAJIOTOBBIX M IU(PPOBBIX OMOJOTUYECKUX MPUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHHUE YMEHUS UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3

JIpYruX y4eOHbIX MpeAMETOB ((HDU3UKU, XUMUH, reorpaduu, UCTOPUHU, OOIIECTBO3HAHUS
T 1.);



— (opmupoBanue yMeHuUil pemarbh yueOHble 3a1aud OMOJOTUYECKOTO COIepKaHUS,
BBISIBIIATH ~ IPUYUHHO-CJICACTBCHHBIC  CBS3M,  IPOBOJUTH  KAYECTBEHHBIE
KOJIMYECTBEHHBIEC PACUETHI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyUYE€HHBIX PE3YyJIbTaTOB;

— (opmupoBaHue yMEHHS IUIAHUPOBATH YUECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy C yueToM MOCTaBJICHHOU 1eNu: (PopMyInpoBaTh MPoOIeMy, TUIIOTE3Y U CTABUTH
3a/lauyd MCCJICIOBAHUs, BBHIOMPATHh aJCKBAaTHO ITOCTABJICHHOW IIETM METOJbI, JeNaTh
BBIBOJIBI TIO pe3yJIbTaTaM MCCIICIOBAHUS WIH POSKTHON ACSITEIBHOCTH;

— (¢dopMmHupoBaHHE  HWHTEpeca K  YIIyOJCHWIO  OMOJOTUYECKMX  3HAHUH
(mpeanpoduibHas MOATOTOBKA U MpodeCcCUOHANIbHAS OPUECHTAIMS ) U BRIOOPY OMOJIOTUH
Kak Ipo(UILHOTO MpeAMeTa Ha CTYNIEHU CPEIHET0 MOJTHOTO 00pa30BaHus JjIs Oyyiien
npodeccuoHanbHON JIeATeNbHOCTH, B 00JIacTU OWOJOTHUH, MEAMIMHBI, 3KOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO351CTBA;

— BIIQJCHWE HaBbIKaMH paboTBl ¢ uWH(OpMaInueld eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opMme (B BUIE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeM, rpaduKoB, AWarpamMMm, MoOJENeH, H300paKEeHUM), KPUTHYECKOrOo aHalu3a
nH(OpPMAITUU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTUYECKHE 3HAHMS CO 3HAHUSIMH APYTHX YUEOHBIX
IPEIMETOB; MHTEPEC K YIIIYOJICHHIO OMOJIOTMUECKUX 3HAHUN U BBIOOPY OHMOJIOTHU Kak
npouIbHOTO TpenMeTa Ha ypOBHE CpelHero oOiiero oOpa3oBaHus Mg Oymayiien
poheCCUOHAIBHOM JICSITEILHOCTA B 00JIaCTH  OMOJIOTHMH, MEIUIIMHBI, JKOJOTHH,
BETCPUHAPHH, CEIBCKOTO XO3SMCTBA, TWHIINCBOM IMPOMBINIICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTCPUATMCTHYCCKOW CYITHOCTH
TCHOMOB JKHUBBIX OPTaHU3MOB M PETYJISIIHIO KX PaOOTHI,

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH CpEIbl, BIMUSIONIMX HA Pa3BUTHE U
CYIIIECTBOBAHHE KMBBIX OPTAHU3MOB, aIANTAIMK K (paKTOpaM OKPYKAIOIIEH Cpebl;

— 3HaHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJOTUH, UCTIOIB30BAHMS €€ TOCTHKCHHUM B
COBPEMCHHOM U3HM YeJIOBEKa, 0COOCHHOCTH HMCIIOJIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOU3BOICTBEHHBIX HYXK/]I YEJIIOBEKA;

— 3HaAHWE OCHOBHBIX IMOJXO0B CEICKIIMN U OMOTEXHOJOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepHU30BaTh TI'CHETHYCCKH  MOAU(PUIIMPOBAHHBIC  PACTCHHS,  OIEPUPOBATH
MOHSATUSMU, THOpUAM3ALUS, OTHAJCHHAs THOPUIU3AINS, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpanchopMaIys, MyTareHe3, TCHETHUYECKOE PEAAKTUPOBAHUE;

— TIOHUMaHWE  MOJICKYJIAPHBIX  MEXaHHW3MOB  peall3alli  HACJIeJICTBCHHOMN
nH(GOPMAITUK U YMEHUE CBOOOHO OTICPUPOBATH OCHOBHBIMHU TIOHSTHSIMHU MOJIEKYIISIPHON
OMOJIOTHY U €€ COBPEMEHHBIX HAMPaBIEHUH — I€HOMUKH, METar€eHOMHKH, IPOTEOMUKH;

— 3HAHWE OCHOBHBIX 3a00JICBAaHHI YEIOBEKA, MEXaHU3MOB MX Pa3BUTHUS, CIIOCOOAX
UX TUArHOCTUKU U JICUEHUS;



— (opMupoBaHuEe yMEHHS HCIIONIB30BATh MOHATUHWHBIN anmapar ¥ CUMBOJIMYECCKUI
S3BIK TCHETHKH, TPAMOTHOE MPUMEHEHHWE HAyYHBIX TEPMHUHOB, IOHSATUH, TEOPHH,
3aKOHOB JUISI OOBACHEHHS HAOIIOJAEMBIX OHOJOIrMYEeCKHMX OOBEKTOB, SBIICHUH U
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHHUSI.

B 11eHHOCTHO-OpHEeHTAIIMOHHOM cdepe:
— 3HAHUE, YTO TNPUMEHEHHE COBPEMEHHBIX TEXHOJOTUN MOJEKYISIPHON OHOJIOTHH
MO3BOJISIET YCHENIHO pellaTh TakKhe 3JI000[JHEBHbIE MPOOJIEeMbl, Kak OXpaHa

0pr>1<a10mel71 Ccpeabl, COXpAaHCHUC 300POBbA YCIIOBCKA, KOHTPOJIb 1 BOCCTAHOBJICHHUC
9KOCHCTECM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «OcHOBBI pacTeHHEeBOACTBa» 7-8 Ki1acchl (68 yacoB)

TeMmbl

OcHoBHOE coaep:xaHue

JlesiTEeJIbHOCTD
IKOJIbHUKOB

Tema 1. BBenenue B
pacTeHueBOACTBO
(0,5 9)

Uro-Takoe pacTEHUEBOICTBO:
OCHOBHBIE (haKTOPBI
BBIPAIIMBAHUS PACTEHUM.
Ucrtopus pa3sutus
arpoOXMMHUYECKUX 3HAHHUMN
(padotel M.B. JlomonocoBa, O.
JInbuxa, byccenro, B.B.
Jokyuaesa, K.A. Tumupssena,
II.A. Kocteiuena, /. H.

[TpaxTrueckas padborta
«bouka JInbuxay.

[IpsaHumIHKOBA U JP.).

Tema 2.
ArpoTexHUYecKui
skcnepuMenT (1,5 4)

[IpaBuna nocTaHOBKH
arpO3KCIEPUMEHTOB.
ITocTaHOBKA HKCIIEPUMEHTOB C
pacTeHusiMU. Bb10Op TeMBbl,
COCTABJICHHUE TUIIOTE3bI, LIETU U
3a/1a4 SKCIIEPUMEHTA 10
BBIPAILIMBAHUIO PACTCHUH B
KOHTPOJIUPYEMOMU Cpee.
KoHnTtposm, noBTOpHOCTH,
IIPOBEJCHUE DKCIIEPUMEHTA.
[ImaHMpoBaHUE SKCIIEPUMEHTA.
Ouenka pe3yiabTaToB
JKCIIEPUMEHTA.

OcBoeHME TEXHOJIOTUH
KpPYTJIOTOJIMYHOTO BhIpAIIMBaHUS
CaJaTOB U MUKPO3EJIEHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIIOBHUSIX.

Uccnenosarensckas
pabota «DakTopsl,
BIIUSIIOIIINE HA
popacTaHue ceMsiH (pocT
IPOPOCTKOB)».
[TpakTuueckas padora
«COop yCTaHOBKH IS
BBIpAIIUBAHUS PACTCHUN B
KOHTPOJIUPYEMBIX
YCIOBUSIX).

Tema 3. PoJab
XHMHUYeCKHX
3JIEMEHTOB B
NUTAHUU PACTEHUH

(54)

Bopa. PactBop. BeiTsikka.
AHMOHBI, KATHOHBI,
AJIEKTPONPOBOAHOCTH U pH
pactBopa. Ponb xumuueckux
AJIEMEHTOB B MUTaHUU PACTEHUM.
[Tonyuenne nuTaTeabHbIX
BEILIECTB PACTECHUSIMH.

Y noOpenusi: opraHu4ecKue,
MHHEpPAIbHbIE,
MUKpoOHosoruyeckue. Turmsl
MMUTaHUsS pacTeHnil. Bo3nymHoe
Y MUHEPAJIbHOE (KOPHEBOE)

[TpakTrueckas paborta
«CxeMbl TUTATENbHBIX
pactBopoB. Pacuer 103
yI0OpeHuit st
MUTATEIBHBIX PACTBOPOBY.
[TpakTrueckas padota
«IIpaBuna cMemBaHus
yIoOpeHuin»
[IpakTuueckas pabota
«IInTaHnue pacTeHui:
TEXHOJIOTHSI
IPUTOTOBJICHHUS




MMAUTAHUE PaCTEHUU. TpaHciopT
MUTATEJIbHBIX BEILIECTB
pacTeHUii: BOCXOAAIINN U
HUCXOIAIINY TOK. BaxkHelmme
KaJmitHbIe, pocdopHbIe 1
a30THBIC YAOOPEHUs, UX
cBoiicTia. [IpocTeie u cnoxHbIe
yIoOpeHuUs.

Poct n pazButue pacrenuni:
ATanbl OHTOreHe3a, (PaKkTopsl,
BIIASIFOIIME HA POCT PACTECHUM:
CBET, T'yCTOTA MOCAJIOK, MUTAHUE,
cybcTpar.

Oco0eHHOCTH TUTaHUs

MATATEJIbHBIX PACTBOPOB
JUTSL pa3HBIX KYJIBTYpPY.
[IpakTnueckas padora
«MoOHUTOPHHT
MUHEPAJIIBHOTO MUTaHUS
pacTEHUI.
[IpakTnueckas padora
«PacTturenbHas
JMArHOCTUKA.
Uccnenorarenbckas
pabota «Or1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHui, paCTeHUN Ha
IIKOJILHOM TEPPUTOPUH,




pacTeHui a30ToM. A30T U €ro
3HAUYEHUE B KU3HU PACTECHUH.
@dopMBbI a30Ta U UX
peBpallleHue B MOYBE.
Uctounuku dochopa s
pacteHus. 3HaUCHHE
docdopcoaepKanmx
coeauHeHnu B KieTke. Poib
MAaKpO3PTUYECKUX COCAUHEHUN
dbocdopa B sHEPTeTHIESCKOM
oOMeHe.

Brusuaue kanus Ha puznyueckue
CBOMCTBA MPOTOILIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOIHOTO
oOMeHa, cuHTe3 OEJIKOB | JIp.
Ponp xanus B moaepkaHuu
MOHHOTO OajaHca B TKaHAX, B
Ipolieccax cCaMOpEryJIsIIUU.
Perynsaropnas u
CTPYKTypOoOOpa3oBaTeyibHas
pOJIb KanbLKs. Y4YacTHhe B
00pa30BaHUU KJIETOUYHOU
CTCHKH, TIOIICP KaHUH
CTPYKTYpbI MEMOpaH U
PErymsius UX IPOHUIIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjgopoduuia,
CXOJICTBO XJIopodusUIa U
reMorjo0rHa Kak
CBUJICTEIHCTBO CIMHCTBA
OpraHuYeCcKOTO MUpA.

Cepa u ero OCHOBHbIE
COCTMHCHMSI, UX POJIb B
CTPYKTYPHOU OpraHu3aluu
KJICTKH, YIaCTHE B
OKUCIIUTEIIbHO-
BOCCTAHOBUTEIHHBIX PEAKITUIX
MUKpPOITIEMEHTHI.
[Ipencraienus o posu
MHUKPODJIEMEHTOB B
MeTaboIM3Me pacTECHUIA.
Oco0eHHOCTH OCTYTUICHUS
MHUKPORJIEMEHTOB B PAaCTEHHUSI.
CHHepru3M 1 aHTaroHu3M

YCTaHOBKA MPUYUH
MAaTOJIOTMYECKHUX
COCTOSTHUH (TIpU
HaJIUIUH ).
UccnenoBarenbckas
pabota «O1ieHKa BAUSHUS
Pa3IMYHBIX JIIEMEHTOB Ha
COCTOSIHUE PACTECHUM
(cocraBiieHHE Pa3IUYHBIX
MOJAKOPMOK)».




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTurenbHas [UarHocTHUKA U
METOIbI UICHTU(UKAIIAN
HEI0CTAaTKa/M30bITKA SJIEMEHTOB
[MUTAHUSL.

Tema 4.
Peryasitopsl pocta
pactenuii. 3ammura
pacrenui (1 4)

[TonsATHE O perymaTropax pocra
pactenuii. CTUMYJIATOPBI POCTA
— (UTOTOPMOHBI (aYKCUHBI,
ruO0epeIUIMHbI, IMTOKWHIHBI ).
NHrnbuTopsl pocta pacTeHUI:
1. mpuponanbie (abciu3oBas
KHUCIIOTa U HEKOTOPBIE
(beHoIbHBIC BEIECTBA
(MuKymapoBasi, KOpu4Hasi,
CAJIMIIMIIOBAS KUCJIOTHI).

2. CHHTETUYECKUE
(MOp(aKTUHBI, peTapAaHTHI,
nedonuanThl, JECUKAHTHI,
repOoutuabl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHHUIA.
CoBpemeHHbIe crTOcOObI
MOHHUTOPHUHTA.

3amura pacTeHUn OT
BPEIOUTENIEN: OCHOBBI
o6uomeTona.

[IpakTrnueckas padora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSIHUS
pactenuii. CoBpeMEeHHbIE
CHIOCOOBI MOHUTOPUHT Y.

UccnenoBarenbckas
pabota «Bnusinue
reTepoaykCcHHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAUAX, B Pa3HBIX
YCIIOBHUSIX) Pa3IMYHBIX
pacTeHu».

[IpakTnueckas padota
«MHCcekTapun: npaBuiia u
YCIJIOBUS Pa3BEACHUs
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
MoYBeHHAas
KYJbTYPbI, UX
NpUMEeHeHue B
BbIPAIMBAHUU
pacTeHuu.
®dusnojorusa
pacrenmi (24)

Bojanas, necuanas 1 moYBEHHas
KyJbTYpPBbI, UX IPUMEHEHUE B
BBIPAIIUBAHUM PACTEHUMU.
[IpoBeneHne BOBI B KOPHE U
cTebJie pacTeHHIA.

Boansiil pexuM pacTeHuUi:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BJIMSIOIINE HA UX PACKPBITHE U
3aKpbITHE. 3HAYEHHE MEXaHU3Ma
peryJily UCTIapEHUs BJIaru
pacTeHueM.

DOTOCUHTE3 — YHUKAJIBHBIN
IpoLecc pacTeHui. TeMHOBas U
cBeroBas (a3sl poTocuHTE3A.
3HadyeHue porocuHTE3a IS
KUBBIX Opranu3mMoB. DakTopsl
pocTa pacTeHUM: BO3IyX U
aspauus. [logzeMHoe npIxaHue
pacTEHU: COCTAB MOYBEHHOIO
BO3/TyXa, Ta3000MeH. ['a3000MeH

[IpakTuueckas pabora
«KopHeBoe naBieHue».
[Tpaktrueckas paborta
«IIpuroroBnenne
npenapara yCTbHULl
METOJOM CJENKA.
HUccaenoBaTenbckue
paboTsl «Bnusiaue
YCJIOBUM COAEPKAHUS
pacTeHn Ha KOJIMYECTBO
YCTBUIL.

[IpakTuueckas padorta
«DyHKIMOHAJIbHAS
JIAArHOCTUKA PACTEHUM 11O
AKTUBHOCTH
XJIOPOILIACTOBY.
Uccnenoarenbckas
pabota «OnpeneneHue
xjopodusna A u b,
OLICHKA




pu OECIIOYBEHHOM
BBIpAIBAHUH.

(bOTOCUHTETUYECKOM
AKTUBHOCTU PACTECHUI U
(bakTOpOB, BIUSIONINX HA
HEe».

[IpakTrnueckas padora
«Anpanus, CO;, u O,.
JIpIxaHue pacTeHumn.
[IpakTuueckas paborta
«JlpIxaHue pacTeHUM:
OLICHKAa UHTEHCUBHOCTH
JBIXaHUSI PACTEHUUN U
IJI0JIOBY.
NccnenoBarenbckue
paboThl «BrnusiHue
croco0a BhIPALIMBAHUS
(cocTaBa mUTaTEIHHOM
CMECH, CXEMbl BHECEHHUS])
Ha POCT U Pa3BUTHUS
Pa3IMYHBIX PACTEHUI.

Tema 6.
KyabsTypHbie
pacTeHusl.
CoBpeMeHHbIC

aCHeKThbI CeJIeKINH
(59

Kak yenoBek cTai ucnoiab30BaTh
pactenus? CBs3b pa3BUTHS
IUBWIM3AIUM YEJIOBEKA U
OJIOMAIlIHUBAHMS PACTEHH.
JomecTukanus.
HacnenctBeHHOCTD 1
M3MEHYUBOCTh — OCHOBHBIC
CBOMCTBA JKMUBBIX OPTaHU3MOB.
N3menunBocTh. Buanl
U3MEHYHUBOCTb.

I'en —MarepuanbHbIA HOCUTETD
HACJICACTBEHHOCTH U
n3MeHUYnBOCTU. HyKkenHOBbIE
KHCIOTHL. JIokanu3anus
FEHETUYECKOTO MaTepuasa B
KJIETKE. JleJleHne KIETOK.
Pennukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHONH OMOJIOTHH.

Tpanckpumnuus. TpaHcisuus.
Myranumu.

D¢ dexT OyTHUIOUHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpasue. Uto Takoe
reHO0aHk? 3aueM COXpaHsITh
TEHETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

Juckyceus
«JloMecTukanus, Bce JIu
pacTeHus U )KHBOTHBIE,
KOTOPBIE )KUBYT PSIAOM C
YEJIOBEKOM UM
OJIOMAIIIHUBAKOTCS ?
MO3KHO 11 CUUTaTh
TapakaHa 0JIOMalllHEHHBIM
KUBOTHBIM?».
[IpakTuueckas padbora
«MoaubukanmoHHas
U3MECHYHUBOCTH (JIUCTHS,
UTOJIKH C OJTHOTO
JIEPEBA)».

[IpakTuueckas padorta
«I'eH — uHCTpyKIMs 110
cOopke KIIeTKu (Ha oucepe
WJIU KOHCTPYKTOPE)».
[TpakTuueckas paborta
«Myrarus Ha 6yTepOpoje
(J1r060i 00BEKT U3
npenbIayien padboTsl, Tie
U3MEHEHUE UHCTPYKLIUU
IPUBEAET K U3MEHEHUIO
BHEIIIHETO BU/IA
00BEKTa)».




COXPaHEHUsS TCHETUYECKUX
pecypcoB pacTeHui (ex situ u in
situ).

3nauenue pabor H.W. BaBuiosa.

3aKOH rOMOJIOTHYECKUX PSAIOB.
[{eHTpbI TPOUCXOKIACHNUS
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIIUH.
I'ubpuauzanus. @opmel oTOOpA.
OcHOBHBIE HaNpPaBIICHUS
CEJICKINU: YIIy4IIEeHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM 1 a0MOTUYECKUM
dakTopam.

EcTp 11 xu3Hp B ipoOupke?
buoTtexHOoMOTHS KYJIbTYPHBIX
pacTeHUN.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
['eneTnueckoe pelakTUPOBAHUE.
CoBpeMEHHBIE TTOIXO0bI U
JIOCTUKEHUS TEHETHYECKOTO
pPEIAKTUPOBAHUS PACTEHU.

[IpakTuueckas pabota mno
rpynnam «OTKyna Ha
HaIINX CTOJIax
(bPYKTHI/OBOIITH/3TaKI».
[IpakTuueckas paborta
«BpIpamuaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenoarenbckas
pabota «BeIpamyBanue
pacTeHuil B IpoOUpKe»
(MOXHO BOCHOJIB30BaThCs
pe3ynbTaTaMu
MPEABIIYIINX
HKCIEPUMEHTOB 10O
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUISL PACTEHUH).
[IpakTuueckas padorta
«I"eHOMHBIE HOXKHUIIBI
(MoxenupoBaHue pabOThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTturennHast

npoaykuus (2 1)

Hanzemnrbie u mog3eMHbIE
opransl pactenuit. [loGer u
BUIOM3MEHEHHBII T00eT
pactenuit. CriocoObl
Pa3sMHOXKEHUS PACTECHUN.
[TonsTHe 0 KayecTBE MPOAYKTOB
nutanus. [IpoGremsl
KOHKYPEHIIUU OTEYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIIOPTHBIMU. JlorucTrka
JIOCTaBKHU U CPECTBA
COXpPaHEHUS TTPOIYKTOB
MUTAHMUSL.

Mukpo3eneHb: noJIE3HOCTh U
TE€XHOJIOTUSI.

XUMHAYECKAN aHAIU3
npoayKuuu. OCHOBBI
CHEKTPO(HOTOMETPHH.
[ToreHmomeTpus.
Xpomarorpadus.

[TpakTuueckas padborta
«IIpenenbHO TOMyCTUMBIE
koHueHTpauu (1K) un
METO/IBI KOHTPOJIS
0e30MacHOCTH
PaCTUTEIBHBIX TIPOIYKTOB
TTUTAHUS.
Hccnenosarenbckas
pabota «OrneHka kauecTBa
BBIPAILICHHOM
MUKpO3eJIeHN» (JTU00
CBOS, JTMOO M3 MarasuHa).
[TpakTuueckas pabora
«MeTobl OLIEHKH
KayeCTBA pAaCTUTEIILHON
MPOIYKIINN: XPAHCHHUE
COXPaHHOCTb
MUTATEIbHBIX BELIECTBY
(Mo mocTynmHOMY
000py/I0BaHUIO).
Hccnenosarenbckas




paborta «OnpeneneHue
BuTamuHa C METO10M
00paTHOTO TUTPOBAHUS B
IJI0JIaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs».

METOJNYECKOE OBECIIEYEHUE KYPCA BHEYPOYHOM JESATEJIbHOCTH
Cnucok aureparypsl

1. AnexceeB H. I'. IlpoektupoBanue u peduekcuBHoe mbinuienue /H. I'. AnekceeB //
PazButue muunoctu. — 2002. — Ne 2. — C. 92—115.
2. buonorus u sxonorusi. 10-11 kiaccel: NpoeKTHAs NEATEIbHOCTh YYaIIUXCs /aBT.-COCT.
M.B.Bsbicomikas.- Boarorpaa: Yuurens, 2008.
3. I'pombiko FO. B. TlpoektrpoBanue u nporpaMMupoBaHue pa3BuTusi oopazosanus / 1O.
B. I'pombiko. — M.: MockoBcKkasi akajieMusi pa3BuTus oopa3zoBanusi, 1996.
4. JlazapeB B. C. IIpoekTtHas aestensHOcTh B mkoie / B. C. JlazapeB. — Cypryt: PUO
Cypl'IlY, 2014.
5. JleontoBuu A. B. HccinenoBaTenbckas U NMpOEKTHas padoTa IIKOJBHUKOB. 5—11
kiaccel / A. B. JleontoBuy, A. C. CaBBuues; noj pea. A. B. Jleontosuua. — M.: BAKO,
2014.
6. COOpHUK HpPUMEPHBIX PadbOYUX NPOrpamMm. OJIEKTHBHBIE Kypchbl IJisi MPOQUIBLHOM
HIKOJIBL: yueO. mocobue g o6meodpazoBat. opranuzanuii / [H. B. Autunosa u np.]. —
M.: IIpocsemenne, 2019. — 187 ¢

HNuTepHeT-pecypcenl
1. IIpoekT «Okonoruueckas Tpona» (https://komiinform.ru/news/164370/).
2. Caiir opranuzamuu  «JloOpoBonbitel  Poccum»  (https://moGpoBonbisipoccun.pd/
organizations/55619/info).
3. BononTépckmii negarornueckuii otpsaa (http://www.ruy.ru/organization/ activities/).
4. ITpoext Smart-rermuibl (http://mgk.olimpiada.ru/work/12513/request/20370).
5. IT-mpoextsl co mkonpbHUKamu (https://habr.com/post/329758).
6. O0BeKT M mpeaMer ucciaenoBanus — B uéMm pasuuna? (https:// nauchniestati.ru/blog/
obekt-i-predmet-issledovaniya/).
7.  Bcepoccuiickuii  KOHKypc  Hay4dHO-TexHosiormueckux  mpoektoB  (https://
konkurs.sochisirius.ru/custom/about).
8. bonbmioi sHImKIIoneAnaeckuii cioBaps (http://slovari.299.ru).
9. IMonstre «uenwb» (http://vslovare.info/slovo/filosofskiij-slovar/tzel/47217).
10. TIlepepaboTka miacTukoBbiXx  OyThutok  (http://promtu.ru/mini-zavodyi/ mini-
pererabotka-plastika).
11. PobGor, xotopeiii wumer wmycop (https://deti.mail.ru/news/12letnyayadevoch-ka-
postroila-robota-kotoryy/).
12. Kro Ttakod okcmepT u KakuM OH joipkeH Obitk  (http://www.liveexpert.
ru/forum/view/1257990).
13. Kak CIIOPUTH c MIOMOILIBIO MeTo/1a Cokpara
(https://mensby.com/career/ psychology/9209-how-to-argue-with-socrates-method).
14. IIpoBenenue onpocos (http://anketolog.ru).
15. ®enepanbHas ciyxba rocyaapcTBeHHon cratuctuku (http:// www.gks.ru/).
16. Kak co3nath aHkeTy u nmpoBecTu onpoc (www.testograf.ru).
17. TIporpammer gt morTaxa (https://lifehacker.ru/programmy-dlya-montazha-video).
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18. denepanbhbiii 3akoH 0T 11.08.1995 1. Ne 135-D3 (pexa. ot 01.05.2018)
«O  01aroTBOPUTENILHOM  JESITENBHOCTH M J10OpOBOIbYECTBE  (BOJIOHTEPCTBE)»
(http://legalacts.ru/doc/federalnyi-zakon-ot-11081995-n-135-fz-0/).



		2024-09-17T11:35:26+0300
	Кубанова Елена Николаевна




