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INOACHUTEJIbBHASA 3AIINCKA

AKTyaJlbHOCTh W Ha3HavyeHHe mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOr0 rocyJapCTBEHHOI0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO OOIIEro 0Opa3oBaHMs, OPUEHTUPOBAHA Ha oOOecIeUYeHUE
WHJIUBUAYAJIbHBIX TOTPEOHOCTEM O0O0ydYaronuxcsi W HampaBieHa Ha JOCTHXKCHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eToM BBIOOpa Y4YaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOM
JESTEIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeOboBaHuit ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa30BaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
MpeiesIaMu.

AKTyaJIbHOCTh ~ pealiM3allii  JaHHOM  mporpamMMbl  OOycCJOBJ€HAa  caMoOu
0COOEHHOCTBIO MMPOEKTHO-UCCIIEOBATENBCKOM ACSITEIbHOCTU. JTa NEATEIbHOCTD JICKUT
B OCHOBE TI03HABATEJILHOTO UHTEPECa peOeHKa, SABJISETCS 3aJI0TOM YMEHHUSI TUIAHUPOBATh
TO0BIE ICMCTBUS U BAXKHBIM YCIIOBHUEM YCIICITHOM peayn3aiuu uaei. Jlroopie n3MeHeHusI
COBPEMEHHOT0 O0O0IlecTBa CBSI3aHBI C MPOEKTaMU M HUCCICAOBAHMSIMU — B HaykKe,
TBOpYECTBE, OU3HECe, OOMIECTBEHHOM KU3HU. [[09TOMY BaKHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOOydaromierocsi siBiasieTcsi (OPMUPOBAHHE OCHOBHBIX HABBIKOB IPOEKTHO-
MCCJIEI0BATENCKON JEATEIBHOCTH.

[Tporpammoii mpenycMoTpeHo (GOpMUPOBaAaHHUE COBPEMEHHOTO TEOPETUUECKOTO
YpOBHS 3HaHWUW, a TaKXE W TMPAKTUYECKOro OmbiTa paboTel ¢ 1abOpaTOPHBIM
o0opy0BaHUEM, OBJIAJICHUE TMPUEMaMH MCCIIEIOBATEIbCKON NIeITeIbHOCTH. MeToabl
OpraHu3alMi  00pa30BaTENIbHOW W  HAYyYHO-HCCIIENOBATEIbCKONW  JCSTEIHHOCTU
npeaycMaTpuBaoT (GOpMUPOBAHUE Yy OOyYalOUXCS HECTaHAApPTHOTO TBOPUYECKOTO
MBIIIEHUS, CBOOO/IbI CAMOBBIPAYKEHUS M MHAUBUIYATbHOCTH CYXKICHUH.

Jlns monmHOro ydera MOTPEOHOCTEM ydalmuxcsi B MNPOrpaMME HCIOIb3YETCs
nudepeHIMPOBaHHBIA TOAXO0Jl, YTO CTUMYJIUPYET Yy4Yallerocs K YBEJIMYCHUIO
NOTPEOHOCTH B MHAUBHUIYaIbHOM, UHTEIUIEKTyaJIbHON U TTO3HABATEILHOM JIESITEIbBHOCTH
U Pa3BUTHIO HAYYHO-UCCIIEI0BATEIhCKUX HAaBBIKOB. [I[porpaMmma ctaneT BocTpeOOBaHHOU
B IEPBYID Ouepelb IIKOJIbHUKAMHU, KOTOpbIE HMEIT CTOMKHM HWHTEpec |
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA,
€CTECTBEHHBIM HAayKaM M TEXHOJOTHSIM.

B noapocTkoBOM Bo3pacTe ydaiuecs MposBIISIIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WM WHOM 00JIaCTM 3HAHMM, HAy4YHOM HaNpaBiIE€HUU WIM MpodeccuoHanbHON
nesTebHOCTH. TakuM 00pa3oM MPOUCXOAUT (HOPMHUPOBAHME TO3HABATEIHLHOU W
MPO(ECCUOHATIEHON COCTaBIIAIONICH JTUYHOCTH, TIOMOTAET y4YalleMyCsi B ONpPEICICHUH
OyyIero >KM3HEHHOTO MyTH U B MPO(HeCCHOHATHFHOM BBIOOPE MOCIIE OKOHYAHUS IIIKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYIIHPYET MOCTOSIHHOE JKEJIaHUE MTKOJIbHUKA
K TO3HAHHWIO HOBOTO, PACHIMPEHUIO M YIiIyOJEHUI0 COOTBETCTBYIOUIMX 3HAHUM, U



MOJIyYEHUIO HOBBIX B TOM YHUCJE IPAKTUYECKUX HABBIKOB, & TAKXXE MOTHUBUPYET
ydauierocsi Ha npo(opreHTaIuio.

[Iporpamma HalenieHa Ha MOMOIIL PEOCHKY B OCBOCHHU OCHOB OpTraHM3alluu U
OCYIIECTBJICHUSI COOCTBEHHON MPOEKTHO-UCCIIEA0BATEILCKON ACSTEIBHOCTH, a TAKXKE B
OpHUOOpETEeHUH HEOOXOAMMOIO OmbITa JUisi paboThl  HAJ  WHIUBUIAYaJIbHBIM
MCCJIE0BAHUEM WM MpOoeKToM. [IporpamMma momoxeT mIKOIBHUKY B Oosiee TiyOOKOM
M3YYEHUH UHTEPECYIOIIeH ero o0IacTi €CTECTBEHHBIX HAyK, a TAaKXKe B MPHUOOPETEHUHU
BAXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIMUMBIX NJISi MPOIYKTUBHOM COLMATIH3AIUN U
(dbopMHUpOBaHUSA IPAKIAHCKON MO3UIIUU:

— HaBBIKA CaMOCTOSITEJIBHOTO PEIICHUS aKTYyaJbHBIX HCCIEAOBATEIbCKUX WIIU
MPAaKTUYECKUX 3aJa4, BKIIOYAIONIETO0 B ce0d yMEHUE BHUAECTh W aHAJIU3UPOBATH
npoOJeMBbl, HYXJIAIOIIHUECS] B PEIICHWH, YMEHUE JETaJbHO MpopadaThiBaTh H
pealln30BbIBaTh CIIOCOOBI pabOThI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSTENIbHO KOHTPOJIMPOBATH CBOE MPOJBUKEHUE K KEITAEMOMY PE3yJIbTATY;

— HaBbIKa T€HEpUPOBaHHUS U O(POPMIICHUS COOCTBEHHBIX HJEH, OOJieUeHUsS] UX B
yA0OHYIO0 AJI pacupocTpaHeHus Gopmy;

— - HaBbIKA YBOKUTEIHLHOTO OTHOIIEHUS K Uy>KUM B3TJIA1aM U UAEsIM, 0OPMIICHHBIM
B paboTax Jpyrux JIOJEW, IpYruX aBTOPOB — BJAJAENIBLEB HWHTEIUIEKTYalIbHOM
COOCTBEHHOCTH;

— HaBblKa  NYOJIMYHOIO  BBICTYIUIGHMS  @epel  OOJIbIION  ayJUTOpUEH,
apryMEHTUPOBAHUS W OTCTaWBaHUS CBOEW TOYKM 3pEHHUs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKIEHHS APYTrUX B CBOEH MPaBOTE, MPOJABUKEHHSI CBOUX
e,

— HaBblKa pabOTHl CO CHNEHHAIMU3UPOBAHHBIMUA KOMIIBIOTEPHBIMU MPOTPAMMaMH,
7a00paTOpHbIM  O0OPYAOBaHUEM, TEXHUYECKHUMH YCTPOWCTBAMH, OHUOIMOTEYHBIMU
GoHZAMM W HUHBIMU pECypcaMH, C KOTOPbIMH MOXKET ObITh CBSI3aHAa MPOEKTHO-
UCCJIEI0BATEIBCKAS IEATEIBHOCTD IIKOJIbHUKA.

Kpome TOro, paGora IIKOJbHMKA HaJ MPOEKTOM WM HCCIEIOBAaHUEM OyIeT
CHOCOOCTBOBAThH M PA3BUTHIO €TI0 aJI€KBAaTHOM CaMOOLIEHKH.

BapuaHTsl peanuzanuu nporpaMmMbl 4 ()OPMbI IPOBEACHUS 3aHATHH.

JlanHasi mporpamma paccuMTana Ha padoTy coO IIKoJbHUKaMu / kiaccoB. [lemarory
Ba)KHEE aKL[EHTUPOBATH CBOE BHHMAHHME HE CTOJIBKO HA KA4eCTBE pe3yJbTaTa MPOEKTa
WJIM UCCIIEOBAHUA, CKOJIBKO HA TOM, YTOOBI YUaIIUKCS MOIy4all 3HAHUS B TOM YHCIIE U
4yepe3 BBINOJIHEHUE MPAKTUYECKOIO 3aJaHus, Jejal BBIBOJAbI M YMO3AKIIOUEHHS Ha
OCHOBAaHMM CBOETO HCCIENOBaHUS, YYWICS CpaBHMBaThb €ro pe3yJbTaThl C
TEOPETUYECKUM MATEPUAJIOM U UCCIIEIOBAHUSIMU JIPYTUX IIKOJLHUKOB. Takum 00pazom,
IIKOJIBHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEA0BATENBCKON IESITEIbHOCTU U MPUOOpETeT
HABbIK KPUTUYECKOTO OTHOILLIEHHUS K MaTepuay.



[Iporpamma pa3dbuTa Ha MOIYJH, KOTOPHIE MOTYT OBITH HCIIOJIB30BaHBI JINOO
YaCTUYHO, JIMOO MOJHOCTHIO. Tak Moaynb «OCHOBBIPACTEHHEBOJICTBA» U PACCUNUTAHBI
Ha 68 yacoB W MOTYT OBITh peaIM30BaHbl B T€UeHUHU 2-X JeT (1mo 34 yaca B ToJ) WIH B
TedeHuu 1 roga (68 yacoB B roa). Bo BTOpoM ciiydae BO3MOKHO MPOXOKJIEHUE 000UX
moxyJiel («OCHOBBIpAaCTEeHHEBOACTBa» B / miu 8 kiacce, «bHoTeXHOIOTHN» B 7 WK 8
KJjacce).

MOXHO pPEKOMEHIOBaTh WCIIONIB30BaTh MOAydn «Kak XWUBOTHBIE M pPACTCHHS
npucnocadiuBatoTcs», «OCHOBBI PacTEHUEBOACTBaAY», «MoOJEKYJIsIpHbIE OCHOBBI
CEJICKIIMU» B KaueCTBE HEMPEPHIBHOTO 00pa3oBaTeNbHOTO 1KKIa (5-9 kinacc no 1 yacy B
HEJENI0) IS KJIAcCOB arpoOMOTEXHOJIOTMYecKoil HarpaBieHHocTH. Monymu «Kak
KUBOTHBIE M pacTeHUs MpucrnocadbiuBaroTcs», «buorexnonornn» u «MoleKysipHbIe
OCHOBHI (pr3MOTOTHHN U (HapMaAKOJIOTUN» B KA4€CTBE HEMPEPHIBHOTO 00Pa30BATEIHLHOTO
mukia (5-9 kmace mo 1 wacy B Henenmoo) Ui KJIacCoB OMOTEXHOJOTHYSCKOTO WIIH
METUITMHCKOTO HaITpaBJICHUH.

B3aumocBsa3b ¢ mporpammor BocnutaHus. [Iporpamma kKypca BHEYpOYHOU
JesTeIbHOCTH pa3paboTaHa € Y4eTOM PEKOMEHJAIMiA MPUMEPHON MPOTrpaMMBI
BOCIIUTAHMS, YIUTHIBAET IICUXOJIOTO-TIeIarOrMuecKre 0COOEHHOCTH JIaHHBIX BO3PACTHBIX
KaTeropuii. T0 MO3BOJISET HA MPAKTUKE COCIUHUTH OOYUYaIONIYI0 U BOCIHUTATEIbHYIO
JeSTeNbHOCTh TeJarora, OpueHTUPOBATh €€ HE TOJIBKO HAa MHTEIUIEKTyaJIbHOE, HO M Ha
HPABCTBEHHOE, COITMAIIBHOE Pa3BUTHE peOeHKa. DTO MPOSIBISIETCS:

— B MPUOPUTETE JUYHOCTHBIX PE3YJbTATOB peaM3alli MPOrpaMMbl BHEYPOUYHOM
NeATETLHOCTH, HAIIISIITUX CBOE OTPAKECHHUE U KOHKPETU3AIUIO B TPUMEPHON TIPOrpaMMe
BOCITUTAHUS;

— B BO3MOXXHOCTH KOMIUICKTOBAHUS PA3HOBO3PACTHBIX TPYIIT JJIsS OpPTaHHU3AIUN
npo(OPUEHTAIMOHHON  JIEATEIHHOCTH IIKOJBHUKOB, BOCIUTATEIbHOE 3HAYCHHUE
KOTOPBIX OTMEUAETCS B IPUMEPHON MTPOTrpaMMe BOCTIMTAHHUS;

— B UWHTEPAKTUBHBIX (opMax 3aHATHUH IS I[IKOJHLHUKOB, O00ECIEUYHBAIOIINX
OOJBIITYI0 WX BOBJICYCHHOCTh B COBMECTHYIO C TIEJarOTOM MW JIPYTUMH J€TbMH
JESITENFHOCTh U BO3MOYKHOCTh 00pa30BaHus Ha €€ OCHOBE IE€TCKO-B3POCIBIX OOIIHOCTEH,
KIIFOYeBOE 3HAUEHWE KOTOPBIX JUIS BOCIUTAHUSA TOMYEPKUBACTCS IMPUMEPHOM
NpOrpaMMON BOCTTUTAHUS.



Oco0enHocT padoThI yuUnTe IS 10 MporpaMme. 3agadya y4ynuTessi COCTOUT B TOM,
YTOOBl CONMPOBOXKJATh IMpoLecc Mpo(hecCHOHATbHON OpUEHTAMHU  IIKOJIbHHKA,
packpbiBasi MOTEHLMAN KaXKJOT0 4Yepe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPTraHM30BAHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynpTaToM pabOThl YUUTENS B IEPBYIO
ouepenb SBISIETCS JIMYHOCTHOE pa3BUTHE ydamerocs. JIMYHOCTHBIX pe3yJIbTaToB
YUUTEIb MOXET JIOCTHYb, YBJIEKass YYEHHMKa COBMECTHOM M HMHTEPECHOH UM 00OUM
NEeATEIbHOCThIO,  YCTAaHABIMBAasE  BO  BpeMs  3aHATHA  J0OpOXKeJIaTelbHYIO,
MOJIICPKUBAIOIIYIO aTMOC(EPY, HACHIIIAsA 3aHATHS IEHHOCTHBIM CO/ICPKAHHUEM.

[IpumepHas cxema NpOBEACHUS 3aHATUHI 10 IPOrpaMMe:

1. OOBsicHEeHHE TEOPETUUECKOTO MaTepHaa 1o TEME.

2. IloaroroBka K OSKCIEPUMEHTAJIbHOMY 3aHATUIO, OOCYKIEHHE OOBEKTOB IS
IPAKTUYECKOTO 3aHITHS.

3. IlpoBeneHne MpakTUIECKOTO 3aHATHS — OCHOBHASI 33/1a4a OCBOEHUE METOOJIOTHHI
JAHHOTO SKCIIEPUMEHTA.

4. Ilo OKOHYaHUM MPEMIOKUTh JETAM, KOTOPbI€ 3aMHTEPECOBAINUCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JJig 3TOro Heo6X0AUMO
OOCYyIUTh OOBEKTBI, KOTOpblE YUYEHUK OyIeT UCClenoBaTb, COCTABUTh IUIAH
DKCIIEPUMEHTA.

5. [loMoub yUYeHHKY IPOAHAIU3UPOBATH PE3YIBTATHI IKCIIEPUMEHTA.

OueHuTh pe3ysbTaTbl NPOEKTHO-UCCIEA0BATENBCKON AEATENbHOCTH KOJIBHUKOB
MOXHO B TMPOIIECCE 3allUThl MMM CBOMX pabOT B paMKax MIKOJIbHOW Hay4dHO-
MPaKTUYECKON KOH(PEPEHIIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESATEJBHOCTHU

Monayab «OcHOBBI pacTeHHeBoAcTBa» 7(34 yaca)
1. Beéeoenue ¢ pacmenuesoocmeo (1 uac)

Uro-Takoe pacTeHUEBOJACTBO: OCHOBHBIE (DaKTOPhl BBIPALUBAHUS PACTECHUHU.
Ucropust pa3BuTHs arpoxuMuyeckux 3HaHui (pabotrsl M.B. Jlomonocoga, 0. JIubuxa,
byccenro, B.B. Jloky4aeBa, K.A. Tumupszena, [1.A. Kocteiuepa, [[.H. [IpssHuniankoBa
u ap.). [lpaktuueckas padota «bouka JIuouxay.

2. Aepomexnuueckuit skcnepumenm (3 uacos)

[IpaBuna MOCTAaHOBKM arpo3KCnepuMeHTOB. IlocTaHOBKa 3KCHEPHUMEHTOB C
pacTeHusIMA. BbIOOp TeMBbI, COCTaBIEHUE TUIIOTE3bI, LEJIW U 33J1a4 3KCIEPUMEHTA IO
BBIPALIMBAHUIO PACTEHUM B KOHTpoJupyemon cpeae. KoOHTponw, NOBTOPHOCTH,
npoBefeHue dKcnepuMeHTa. I[lmanupoBanHue »skcnepuMmeHTa. OIllEHKa pe3yJbTaToB
skcriepuMenTa. MccnenoBarensckas pabora «@PakTopbl, BIUSIONME HA MpOpacTaHHe
CeMsH (POCT IPOPOCTKOB)».

OcBOeHME TEXHOJOTUH KPYTJIOTOAUYHOTO BBIPAIIMBAHUS CAIATOB U MUKPO3EJIECHU



B KOHTPOJHMPYEMBIX HCKYCCTBEHHBIX YycHoBHsIX. COOp yCTaHOBKM Ui BbIpalllMBaHUs
pacTeHUl B KOHTPOJIUPYEMBIX YCIOBHSIX.
3. Poab xumuueckux ynemenmos ¢ numanuu pacmenuit (10 uacos)

Bopa. PactBop. BbITsDkKka. AHHMOHBI, KaTHOHBI, 3JICKTPONPOBOAHOCTL W pH
pactBopa. Poip XuMHUECKUX 2JIEMEHTOB B TUTAHUU pacTeHuil. [lonydeHne nuTaTenbHbIX
BeniecTB pacTeHusIMU. [IpakTudeckas pabora «CxeMbl TUTaTEIbHBIX pacTBOPOB. Pacuer
1103 yAOOpEeHUi AJi MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHu4eckue, MHUHEpalbHble, MHUKpoOHOIOrudYeckue. THIbl
NUTaHus pacTeHuil. Bo3aymHoe M MuHepaibHOE (KOpPHEBOE) IMUTAaHWE PACTEHUM.
TpaHCIIOPT NHUTATENBHBIX BEUIECTB PACTECHUM: BOCXOIAIIMA W HUCXOIAIIUA TOK.
Baxneiimue kanuitabie, pochopHbIe U a30THBIE yI00peHus, ux cBoicTBa. [IpocThie u
cinoxHueie ynoopenus. [Ipaktuueckass pabora «lIlpaBuna cmemmBaHusi yaoOpeHHI»
[Ipaktrueckas padota «lluTaHue pacTeHUi: TEXHOJIOTHS IPUTOTOBICHUS MUTATEIbHBIX
PAcTBOPOB ISl PA3HBIX KYJIBTYP».

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHEe3a, (PAKTOpHI, BIMUSIOUIME HA POCT
pacTeHuil: CBET, IyCTOTa MOCaa0K, nuTaHue, cyocrpart. IlpakTuueckas padora
«MOHUTOPHUHT MUHEPAIIBHOTO MMUTAHUSL PACTEHUID.

OcoOEHHOCTM MHUTaHHWS PACTEHUH a30TOM. A30T M €ro 3HAYEHUE B JKU3HU
pactennii. DOpMBI a30Ta U UX IPEBPALIEHUE B IIOYBE.

Hctounuku ocdopa nns pacreHus. 3HaueHue hochopcoaepraiux coeTUHEHUN
B KJIeTKE. POJIb Makposprudeckux coeiuHeHu Gpocdopa B 3HEPreTuueckoM 0OOMEHe.

Bnugaue kanmus Ha (QU3MYECKHE CBOWMCTBAa MPOTOIIAa3Mbl, Ha (PEpMEHTHI
YII€BOAOPOJAHOIO0 0OMEHa, CUHTE3 0eNKoB U Ap. Ponb kanus B nmoaaepKaHUM HOHHOTO
OaslaHca B TKaHSX, B MIPOLIECCAX CAMOPETYJIALIMH.

PerynaropHas u cTpykTypooOpa3oBarenbHas poJib KalbliUs. Y4acTue B
0o0pa30BaHUU KJIETOYHOU CTEHKH, MOAJECPKAHUU CTPYKTYPhl MEMOpaH U PEryJsiiius Ux
IIPOHUIIAEMOCTH.

3HaueHue MarHusi B MeTabosiM3Me pacTeHuil. Marauii B coctaBe XJiopoduuia,
CXOJCTBO XJIOpO(UIUIa U TeMOTJIOOMHA KaK CBUJAETEIHCTBO €AMHCTBA OPraHUYECKOTO
MHpa.

Cepa 1 ero OCHOBHBIE COEJUHEHHS], UX POJIb B CTPYKTYPHOM OpraHu3aluu KIETKH,
y4acTUE B OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMSIX.

Muxkpoanementsl. [lpencTtaBneHus o poiid MHUKpPODJIEMEHTOB B MeTabOJIU3Me
pactrenuil. OCOOCHHOCTH TMOCTYIIJICHUSI MHUKPOAJIIEMEHTOB B pacTeHus. CHHEpPrusMm u
AHTAarOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUM.

PacturenpHas IuarHocTMKa W METOAbl MACHTU(UKAIIMM HEAOCTaTKa/U30bITKa
aneMeHTOB nutanus. [IpakTuueckas pabora «PacturenpHas JUArHOCTUKAY.

UccnenoBarennsckas padbota «O1ieHKa COCTOSTHHSI KOMHATHBIX PACTEHUHN, paCTEHUN
Ha IIKOJIbHOM TEPPUTOPHUM, YCTAHOBKA MPUYUH MATOJOTHYECKUX COCTOSIHUU (TpH



HAJTUYUN ).
HccnenoBatensckass padbora «OIlieHKa BIWSHUS pPa3IMYHBIX JJIEMEHTOB Ha
COCTOSTHUE PaCTCHHI (COCTABICHHUE PA3IMYHBIX TTOJIKOPMOK )».

4. Pezynamoput pocma pacmenuit. 3awguma pacmenuii (2 uaca)

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbl, THOOEPEIIMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHui: 1. mpupoHbIe
(abcumzoBasi KUCIOTa MU HEKOTOpbIe (DEHOJIBHBIE BellecTBa (MKyMapoBas, KOpUYHAs,
CaJIMIIMIIOBas K-Thl), 2. CHUHTETUUECKHE (MOp(aKTHUHBI, peTapAaHThl, Ae(OJHaHTHI,
JICCUKaHThl, repOuiuasl). OUTOMOHUTOPHUHT M OICHKAa COCTOSHUS PaCcTEHHI.
CoBpemenHble crnocoObl MOHUTOpHHTA. [IpakThnyeckass pabora «OUTOMOHUTOPUHT U
OLICHKA COCTOsIHUA pacTeHui. CoBpeMEeHHBIE CIOCOOBI MOHUTOPUHT .

HccnenoBatenbckas paboTa «BnusiHre TeTepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HbBIX CTA/IUAX, B PA3HBIX YCIOBUSIX) PA3TMUHBIX PACTEHUNY.

3amura pacTeHUM OT BpeAMTeNel: OCHOBbI OnomMeroza. IIpaktuueckas pabora
«VHCeKTapuu: MpaBuiia U yCIOBUS Pa3BeICHUS MOJIE3HBIX HACEKOMBIX).

5. Boomuasa, necuanas u nougennan Kyaiomypol, ux npuMeHeHue 6 6blpauiueanuu
pacmenuii. Quzuonozus pacmenuit (4 uacos)

Bonnas, nmecuanas M mO4YBEHHas KyJIbTYpPbl, UX NPUMEHEHHE B BBIPALIMBAHUHN
pactenuil. [IpoBeaenuie Boabl B KOpHE U cTedsie pactenui. [Ipaktuueckas padora
«KopHeBoe naBiieHue».

Boaubiii pexxuM pacTeHHil: CTpoeHuEe YCTBHHIL (HaKTOPhI, BIUSAIONIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAYEHNE MEXaHU3MA PETYIISLMN UCIIAPEHUS BJIaru pacCTEHUEM.
[IpakTnueckas pabota «IIpurotosnenue npenapara yCTbUI METOJOM CJIETIKa.

UccnenoBarenbckue paboThl: «BiusHUE yCIIOBUW COAEpKAHMUS PACTEHHM Ha
KOJINYECTBO YCTBHUILD.

@OTOCHMHTE3 — YHUKaJbHBII mpouecc pacTteHuid. TemHOBass W cBeTOBasi (pazbl
¢dorocunHTe3a. 3HaueHUue POTOCUHTE3A I KUBBIX OpraHu3MoB. [IpakTuueckas pabora
«DyHKIMOHANBHAST ~ [WAarHOCTUKA PACTEHUM IO  AKTUBHOCTH  XJIOPOILJIACTOBY
UccnenoBarensckass pabora «Omnpenenenue xyopopmwmia A u b, onenka
(OTOCUHTETUYECKOW aKTUBHOCTH PACTEHUH U (PaKTOPOB, BIUSAIOMINX HA HEE.

@akTopsl pocTa pacTeHUM: BO3AYX U adpauus. I[loa3zeMHOe ApIXaHue pacTEeHUM:
COCTaB TOYBEHHOTO BO31yXa, Tra3000MeH. ['a3000MeH 1ipu  OECIOYBEHHOM
BbIpamuBanuu. [Ipaktuueckass pabora «Aspamus, CO2 u O2. [lpixaHue pacTeHHII».
[IpakTuyeckas pabota «/[pixaHue pacTeHuii: OIICHKAa HHTCHCUBHOCTH JILIXaHUS PACTCHHMA
U IIJIOZIOBY.

HccnenoBatenbckue paboTel: «BnusHue cnoco0a BbeIpammBaHus (cocTaBa
MUTATEIBHOU CMECH, CXEMbl BHECEHHUSI) Ha POCT U PAa3BUTHUS PA3TUUYHBIX PACTCHUI.



6. Kyaomypnoie pacmenus. Cospemennsie acnexkmut cenekyuu (10 uacos)

Kak denoBek crtan ucnonws3oBaTh pacteHuss? CBs3b pa3BUTHS LUBUIM3ALUN
YeJI0BEKa U OJIOMAalllHMBaHus pacTteHuid. Jlomectukanus. Juckyccusa «JlomecTukamus,
BCE JIM PACTEHUS M IKUBOTHBIE, KOTOpPBIE JKHUBYT pAIOM C YEJIOBEKOM UM
0JIOMalTHUBAIOTCS? MOXKHO JIM CUUTATH TapaKaHA OJOMAIIHEHHBIM KUBOTHBIM 7

HacnencTBeHHOCTh M U3BMEHYMBOCTD — OCHOBHBIE CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocth. Bunbl uszmenunBocTh. [lpaktuueckass pabora «MoaudukaroHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA).

['en — wMaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH W HW3MEHYMBOCTHU.
HyxkiienHoBbie kucnotsl. JIokanu3anus r€HETHYECKOTO Marepuaina B KieTke. Jlenenue
kietok. Pemmukanus JJHK. OcHoBHast norma mosnekynsipHoit Ouonoruu. Tpanckpunuus.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckass pabora «Mytamus Ha OyrepOpoje
(1106011 00BEKT W3 TpeAblayIIed paboThl, TlIe W3MEHEHHE MHCTPYKIMU TMPHUBEAET K
M3MEHEHUIO BHEIIHETO BHJ1a OOBEKTA)».

OddexT OyThUIOYHOTO TOPJIBIIIKA M Te€HETHYeCKoe pa3zHoobOpasue. UTo Takoe
reHOaHk? 3ayeM COXpaHATh I€HETHYECKHE pecypchl pacTeHui? OCHOBHBIE CHOCOOBI
COXpaHCHHS TCHETUYECKUX PECYPCOB pacTeHHH (ex situ u in situ).

3nauenne padbor H.M. BaBunoBa. 3akoH romMonorudeckux psiaoB. LIeHTpsl
MPOUCXOXKIAEHUS KylIbTypHbIX pacteHuid H.M. BasumoBa u IL.M. XKykosckoro.
[Ipaktrueckas pabota o rpynnam «OTKy/1a Ha HalIuX CTOJIax (PYKThI/OBOITH/3IAKI.

OcHoBHblE MeTOAbl cenekuuu. ['mbpuamzanus. @opmbl oTO60pa. OCHOBHBIE
HATPaBJICHUS CEJIEKIMH: YIIYYIICHUE YpPOKAHOCTHU, YCTOMYMBOCTH K OMOTUYECKUM U
abnotnueckuMm ¢akrtopam. [Ipakruueckas padora «BripanmBaem ropox. Kak nposectu
CKpELIMBAaHUE Yy TOPOXA».

Ecte nu xu3Hp B mpoOupke? BHOTEXHOJOrUsT KYyJbTYPHBIX pPAaCTCHUMH.
UccnenoBatenbckass pabota «BoelpammBanue pacTteHudl B mpoOHpke» (MOMKHO
BOCIIOJIB30BATbCSl  PE3yJIbTaTaMHU MPEABIAYIIUX HKCIEPUMEHTOB IO COCTABJIEHUIO
MUTATEIbHBIX PACTBOPOB AJI PACTECHUH ).

Kak  genmoBexk  Moxker  momudummpoBath — pactenus? — ['eHermueckoe
penaktupoBanue. COBpEeMEHHbIE  NOAXOABI W JOCTHXKEHHS  I€HETHYECKOIro
penaktupoBaHusi  pactenumit. [Ipaktuueckass pabora  «I'€HOMHBIE  HOMXHUIIBI
(MmonenupoBanue padoTsl cucteMbl CRISP-Cas).

7. Pacmumenvnasn npooykuus. (4uacoe)
HanzeMHble 1 moja3emMHble opranbl pacteHuil. [lober u BUIOM3MEHEHHBIN MOOer
pactenuii. CriocoObl pa3MHOKEHUS PACTCHUH.
[TonsiTue o0 KayecTBe TMPOAYKTOB TmUTaHusA. [IpoOreMbl KOHKYpEeHIIUU
OTEYECTBEHHBIX MPOJYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTABKU U CPEIICTBA



coxpaHeHusi mMpoaykToB muTaHus. [Ipaktmueckass pabora «[IpenenpbHO mOMyCTHMBIC
kounentparuu (I1IJIK) u MeToasr KOHTpOIIsI 0€30MMaCHOCTH PACTUTEIBHBIX MPOIYKTOB
IATAHUSD.

Mukpo3seneHb: moye3HOCTh U TexHoJorus. MccnenoBarenbckas padora «OneHka
KauecTBa BBIPAIIEHHON MUKpO3€eJeHn» (JTu00 CBOs, T1M00 U3 Mara3uHa).

XUMHYECKUT AHAIN3 POJYKLIHMU. OcHOBBI CHEKTPOOTOMETPHH.
[Torenmmmometpus. Xpomartorpadus. [Ipaktuueckas padota «MeToabl OIEHKH KauyecTBa
PACTUTENBHOW MPOIYKIHUU: XPAaHEHUE M COXPAHHOCTh MUTATEIbHBIX BEHIECTB» (110
JOCTYITHOMY 00OpYIOBaHHUIO).

Uccnenoparenbckas pabora «Omnpenenenue ButamuHa C MeTooM 0OpaTHOTO
TUTPOBAHUS B I0Jax  Ha  pa3HOM CpOKe (cocobe) XpaHEHHUS



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA KYPCA
BHEYPOUYHOU AESTEJBHOCTH

3aHATHS B paMKax MporpaMMbl HaIpaBieHbl Ha OO0ECIEUEeHHE JTOCTHUKEHUS
IIKOJIbHUKAMU ~ CJICAYIOIIMX  JIMYHOCTHBIX, METANpEeAMETHBIX W  MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE Pe3yJIbTATHI:

B cghepe epascoanckoco 6ocnumarnus: TOTOBHOCTH K KOHCTPYKTHBHOM
COBMECTHOM JI€SITEIbHOCTH MIPU BBITIOJIHEHUHU UCCIEIOBAHUN U MPOEKTOB, CTPEMIICHUE K
B3aMMOITOHUMAHUIO ¥ B3aMMOIIOMOIIH.

B cpepe nampuomuuecrkozco socnumanusi; OTHOIICHUE K OMOJIOTHH KaK K BaXKHOU
COCTABJISIIONIEH KYJIBTYpPbl, TOPAOCTh 3a BKJIAJ, POCCUUCKUX M COBETCKUX YUYEHBIX B
pa3BUTHE MUPOBOW OHMOJIOTHYECKON HAYKH.

B cgepe Oyxosno-upascmeennoco eocnumanus: TOTOBHOCTb OIICHUBATH
MOBEJICHUE M TIOCTYNKU C TO3UIMA HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOU
KYJbTYpPbl, TOHUMAHUE 3HAYMMOCTH HPABCTBEHHOT'O aCTEKTa JCSITEILHOCTH YEIOBEKa B
MeIUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoeo eocnumanusi: TOHUMAHHE POJU OHOJIOTHH B
bOpMUPOBAHUU FCTETUUECKON KYIbTYpPbl TUYHOCTH.

B cghepe usuueckoco socnumanus, popmuposanus Kyaibmypwvl 300p06bs U
IMOYUOHAIbHO2O 0ON1a20NOAYYUs. OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO U
YCTaHOBKA Ha 3JI0pOBbIN 00pa3 KU3HU (310pOBOE MUTAHKUE, COOTIOACHNE TUTHEHUYECKUX
IIpaBUJI U HOPM, COQTAaHCUPOBAHHBIM PEKUM 3aHATUI U OTIbIXA, PETryisipHas (pu3ndeckas
AKTUBHOCTB); OCO3HAHUE MOCIICICTBUI M HEIIPUITUE BPETHBIX MPHUBBLIYCK (YIIOTpEOICHUE
aJIKOTOJII, HApPKOTHKOB, KypeHHE) W HHBIX ¢GopM Bpedaa i (PU3NUECKOTO U
IICUXUYECKOTO 370pPOBbsI; COOJIOJICHUE MpaBMI OE30MaCHOCTH, B TOM YHCJIC HaBBIKH
0e30macHOro MoBeJEHUsI B MPUPOJIHON cpefie; ChOPMHUPOBAHHOCTh HaBbIKa pe(IIEKCUH,
yIpaBJieHHE COOCTBEHHBIM AMOIIMOHATBLHBIM COCTOSTHUEM.

B cgepe mpyoosoco eocnumanus: akTUBHOE y4acTUE B PEIICHUU MPAKTHUYECKUX
33129 (B paMKax CEMbH, IIIKOJBI, TOpojia, Kpas) OHWOJIOTHYECKOM W SKOJIOTHYSCKON
HaIpaBJICHHOCTH, WHTEPEC K TMPAKTHYECKOMY H3YUYEHUIO MpoQeccuii, CBSI3aHHBIX C
OMOoJIOTHEMN.

B cgepe sxonocuuweckoeo eocnumanus: OpUCHTAMS HAa TPHUMEHCHHE
OMOJIOTMYECKUX 3HAHUM MPU PEIICHUH 3a]1a4 B 00JIACTH OKPYKAIOIIEH Cpe/Ibl; OCO3HAHUE
AKOJIOTMYECKUX MTPOOJIEM U IMyTeH UX PEelIeHHUs; TOTOBHOCTh K YYaCTHUIO B MMPAKTUYECKON
NEATEIbHOCTH SKOJIOTHYECKON HAMPaBICHHOCTH.

B cgepe nonumanus yemnocmu HayuHo2o nNO3HAHUA: OPUCHTAIMSI HA
COBPEMEHHYIO CHCTEMY HAy4YHBIX NPEICTaBICHUNA 00 OCHOBHBIX OHOJIOTHYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJHOM W COLMAIBHOM CPEOH;



MOHMMAaHHE POJM OMOJIOTUYECKON HayKu B ()OPMUPOBAHUU HAYYHOTO MHPOBO33PECHMUS,
pa3BUTHE HAYYHOW JHOOO3HATENHHOCTH, MHTEpEca K OMOJIOTHYECKONW HayKe, HaBBIKOB
UCCIIEA0BATEIBCKOMN NESITEIbHOCTH.

B cgpepe aoanmayuu x usmeHAOWUMCA YCAOBUAM COYUATLHOU U NPUPOOHOU
cpeovl: AJeKBAaTHAs OLEHKA M3MEHSAIOIIMXCA YCJIOBUM; MPUHATHE  PELICHUs
(MHAMBUAYaJbHOE, B TPYNIE) B M3MEHSIONIMXCS YCIOBHUSAX Ha OCHOBAaHUM aHAIU3A
Ounonoruueckoi nHGOpMalny; MIaHUPOBAHUE  JICHCTBUU B HOBOM  CHUTyallHH
HA OCHOBAHUM 3HAHUI OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MertanpeaMeTHblIe pe3yJbTAThI:

B cghepe osnaoenus ynusepcanbrvimu yueOHbIMU NO3HABAMENbHBIMU OCUCTBUIMU.
ba3oBbl€ JIOTHYECKHE IEUCTBUSL:
® BBISBIATH M XapaKTEpU30BaTh CYIIECTBEHHBbIC TMPU3HAKKA OUOJIOTHYECKUX
00BEKTOB (SIBJICHUN);
® VYCTaHAaBJIMBATh CYIIECTBEHHBIM TMpPHU3HAK KiIacCU(UKAIMK OUOJTOTHYECKUX
OOBEKTOB (sIBJIEHUH, IMPOLIECCOB), OCHOBaHUS A1 OOOOLIEHUS U CPaBHEHMS,
KPUTEPHUH IPOBOJIUMOTO aHAIN3A;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMS] B paccMaTpuBaeMbIX ¢akTax W HaOJIIOJICHUSIX; IMpeiararh
KPUTEPUH JIJIS1 BBIABJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH JeUUUTHI HHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I DPEIICHUS
MMOCTaBJICHHOM 3a/1a4Hu;

® BBISBIATh TNPUYMHHO-CIEACTBEHHBIC CBSI3M TMPU M3YYCHUH OHOJIOTHYECKUX
SBJIEHUNA W TIPOLIECCOB; JAENaTh BBIBOABI C HUCIOJb30BAHUEM AEAYKTUBHBIX 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 Y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

BbazoBble nccenoBaTebckue 1eUCTBUS:

® ICIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MO3HAHMS;

e (QopmynupoBaTh BOMNPOCH, (DUKCUPYIOIIUE Pa3pPblB MEXKIY pPEAIbHBIM U
KEJaTeIbHBIM  COCTOSHHUEM  CHUTyallMd, OOBEKTa, M  CaMOCTOATEJIHLHO
YCTaHaBJIMBATh UCKOMOE U IAHHOE;

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

® TIPOBOJMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TUIaHY HAOJFOICHHUE, HECITOKHBIH
OMOJIOTUYECKHIA DKCIIEPUMEHT, HEOOJIBIIOE HCCIICIOBAHUE TI0 YCTAaHOBJICHHUIO
0COOEHHOCTEH OMOIOrnYecKoro o0breKTa (TIporecca) u3y4eHus,

® TIPUYUHHO-CJICJICTBEHHBIX CBS3€H M 3aBUCHUMOCTEH OHMOJIOTHYECKHX OOBEKTOB
MEXy COOOM;



OLICHHBATh HAa NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAINIO, TOJYYCHHYIO B
X0/1e HAOJIFOICHUSI U SKCTICPUMEHTA,

CaMOCTOSATENbHO (OPMYIMPOBAaTh OOOOIIEHUS W BBIBOABI 10 pe3yJbTaTaM
MPOBEIEHHOTO HAOJIONCHUS, DKCIIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB 1 0000IIECHUM;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHENIIIee Pa3BUTHE OMOJIOTMYECKHUX MTPOIIECCOB U
UX TOCNIEJCTBUSA B QHAJIOTUYHBIX MJIM CXOJHBIX CUTyallUsX, a TAKKE BBIJIBUTATh
MPEANOI0XKEHNs 00 UX PAa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nuadopmaimei:

MIPUMEHSTH Pa3JIMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI NP MMOKCKE U 0TOOpE
Ouosornueckod HWH(POPMAIMM WJIM JAHHBIX W3 HCTOYHHUKOB C YYETOM
peAJIOKEHHON y4eOHOM OMOIOTUYECKOM 3a1auu;

BBIOMpATh,  AHAIM3UPOBATh, CUCTEMATU3UPOBATH W  HUHTEPIPETHUPOBATH
OuoJsiorn4eckyro HHGOPMAIIUIO Pa3IUYHBIX BUIOB U (POPM MPEICTABICHUS;
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOITBEPIKAAIOIIIE WM ONPOBEPTAIOIINE OJIHY U
Ty K€ UJCI0, BEPCUIO) B PA3TMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO ()OpMY MpE/ICTaBICHU HH(DOPMALUU U
WJUTFOCTPUPOBATH PEHIAEMBIE 3a/1a41 HECIOKHBIMUA CXEMAMHU, TUarpaMMaMu, UHOW
rpaduKoi U KX KOMOMHAIUAMU;

OIICHUBATh HAAEKHOCTh OMOJIOTMYECKOW HWH(OpMAIUU 1O  KPUTEPUSIM,
MPENIOKEHHBIM YUUTENIEM UIH CPOPMYITHPOBAHHBIM CaAMOCTOSATENBHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTMYECKYIO HH(OPMALHIO.

B cgepe osraoenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU
O6mienue:

BOCIIPHHUMATh U (POPMYIUPOBATH CYXKISHHUSI, BEIpAXKaTh SMOIIUU B TIPOIECCE
BBITIOJTHCHUS TTPAKTHYECKHUX U JTa0OPaTOPHBIX PaboT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3PEHHMS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOaJdbHBIC CpelACTBa OOIICHMS, IIOHUMATh 3HAYCHHUE
COITMAJILHBIX 3HAKOB, 3HaTh M PAclo3HaBaTh MPEINOCHUIKH KOH(MIUKTHBIX
CUTYaIlMH U CMATYaTh KOH(MIIUKTHI, BECTH TIEPETOBOPHI;

MMOHUMAaTh HAMEPECHHs JIPYTUX, TMPOSBISITh YBAKUTEILHOE OTHOIICHHUE K
cobeceTHUKY U B KOPPEKTHOM opme hopMyIHpOBaTh CBOM BO3PAKCHHS;

B XOJI¢ JUaiora W/Win TUCKYCCHUH 3a1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOi
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh WJICH, HAIleJICHHBIE Ha peIICHUe
OMOJIOTHYECKOM 3a7a4M U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COTIOCTaBIIATh CBOW CYXICHHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB JHayora,
OoOHapy>KUBaTh PA3JIMYUS U CXOJCTBO MO3UITUH;

nyOJUYHO TIPEICTaBISATH PE3yJbTAThl BBITOJTHCHHOTO OHOJIOTHYECKOTO OTIBITa
(3KCTIepUMEHTa, HCCIISIOBAHUS, TIPOCKTA);



® CaMOCTOSITENBHO BBIOUPATh (POPMAT BBICTYIUICHHUS C YUETOM 3a/1a4 IIPE3CHTAIUU U
OCOOEHHOCTEW ayauTOpUM W B COOTBETCTBHM C HUM COCTaBJISTh YCTHBIE U
MACHbMEHHBIE TEKCTHI C UCTIOJIb30BAHMEM WILTIOCTPATUBHBIX MATEPUATIOB.

CoBMecTHas IATEIBHOCTD (COTPYAHHUYECTBO):

® [IOHMMaTh M MCIOJb30BaTh IPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaJIbHOU
paboThl TIpH pEIICHUU KOHKPETHOW OMOJIOTHYECKOW MpOoOJIeMbI, 000CHOBHIBATH
HEO0OXOJUMOCTh MPUMEHEHHUS TPYIIIOBBIX (HOPM B3aUMOJICUCTBHUS MPU PEIICHUU
MOCTaBJICHHOW y4eOHOM 3a1a4Hu;

® [IPUHUMATH LIEJIb COBMECTHOM JIEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBUS MO
e€ JOCTIKEHHUIO: pACTIPENeNsTh POJH, JA0rOBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3ynbTaT COBMECTHON PabOTHI;

e yMeTh 00001aTh MHEHHS HECKOJBKUX JIIOJCH, TMPOSIBISTH TOTOBHOCTH
PYKOBOJUTD, BBIIOJHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, OMpPENENsTh CBOIO poOJib (C
y4€TOM NPEANOYTEHUN M BO3MOYKHOCTEM BCEX YYACTHUKOB B3aUMOJICHCTBHS),
pacrpenensaTh 3aJayd MEXIy YICHAMH KOMAaHJbl, Y4aCTBOBAaThb B T'PYHIIOBBIX
dbopmax paboThl (00CYKIeHUSI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAU€CTBEHHOTO PE3yJIbTaTa 0 CBOEMY
HAIIPaBIICHUIO U KOOPIMHUPOBATh CBOU ACHCTBHUS C IPYTUMU WICHAMU KOMAH/IbL;

® OIICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMN MPOAYKT MO KPUTEPUSM,
CaMOCTOSATENbHO  CHOPMYJIUPOBAHHBIM  YYaCTHUKaMHU  B3aUMOJICHCTBUS;
CpaBHMBATh PE3YJIbTATHI C UICXOJIHOM 3a/1aueil M BKJIAJl KOXXI0T0 YjieHa KOMaH/bl B
JOCTUKEHUE PE3yJbTaTOB, pa3AeisiTh chepy OTBETCTBEHHOCTH U TMPOSBISITH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA MTEpE] TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIBbHBIX KOMMYHUKATHBHBIX JCHCTBUN, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBHIKOB U SMOIMOHAIBHOTO
MHTEJJIEKTA IKOJIHHUKOB.

B ceepe oenadenus ynugepcanvHoimMu yueOHbIMU PeVISIMUBHLIMU OeUCTNEUIMUL.:
CamMmoopraHu3zamusi:
® BBISABIATH MNPOOJIEMBI [JIi PEIICHUS B KU3HEHHBIX M YYEOHBIX CHUTYyalUsX,
HCTIOJB3YsI OUOJOTUYECKUE 3HAHKS,

® OpPHEHTHPOBATHCS B PA3IMYHBIX MMOAXO0AAX MPUHITHS PEelIeHUH (MHANBUAYAIbHOE,
NPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIIION);

® CaMOCTOSITENIbHO COCTAaBJSATh AQITOPUTM pEIICHHS 3aJadd (MU ero 4acTh),
BbIOMpaTh CIOCOO pelieHus y4dyeOHOW OWOoNOrMYeckodl 3ajauu ¢ y4éToMm
UMEIOLUXCA PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATh
IpeyiaracMble BapUaHThl PELICHUN;

® COCTaBIATh IUTaH JACWCTBHIA (TUTaH pealu3alud HAaMEYEHHOTO allfOpUTMa
pEIIeHNs), KOPPEKTHUPOBATh MPEIJIOKCHHBI aNTrOpUTM C YYETOM TOTY4YEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

e JenaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.



CaMOKOHTPOJIb (pediekcust):

BJIAJIETh CITI0COOAMHU CAMOKOHTPOJISI, CAMOMOTHBAITUH U Pe(ICKCHH;

JaBaTh aJIcKBaTHYIO OLICHKY CHTYallMH U MpeiaraTh IiaH e€ N3MEHEHUS;
YYUTBIBATh KOHTEKCT U MIPEIBUICTH TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MPH
pelieHnn y4eOHOM OMONIOTWYECKOW 3ajladyd, aJanTUpPOBaTh pEIICHHE K
MEHSIIOLITUMCS] 00CTOSTEILCTBAM;

OOBSCHATH NMPUYMHBI TOCTIDKEHHS (HEIOCTHIKEHHS) PE3YJIbTaTOB JIEATEIBHOCTH,
JaBaTh OILICHKY TNPHOOPETEHHOMY OIBITY, YMETh HAXOJHWTh ITO3UTUBHOE B
MPOU3O0IIEAIIEN CUTYAlNH,

BHOCHUTh KOPPEKTHUBHI B JCSITEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MEHUBIINXCS CUTYAIUH, yCTAHOBICHHBIX OMIMOOK, BOSHUKIINX TPYTHOCTEH;
OILIEHUBATh COOTBETCTBHE PE3YJIbTaTA LIEIH U YCIOBHUSIM.

9MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pa3nauyaTh, Ha3bIBaTh U YINPaBISATh COOCTBEHHBIMH SMOLMSAMHU M SMOIMSIMHU
APYTHX,

BBISIBIISITH U AHAIIM3UPOBATH ITPUYHMHBI YMOILINIA;

CTaBUTb €051 HA MECTO JIPYroro 4esioBeKa, IOHUMAaTh 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 HEBO3MOXXHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIQZIETh CUCTEMOM YHUBEPCAJIbHBIX YUEOHBIX PETyJIATUBHBIX AEHCTBUM, KOTOpas
oOecrieynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
NO3ULUS JIMYHOCTH), M MKU3HEHHBIX HABBIKOB JIMYHOCTH (yINpaBiieHUus coOoii,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEICHHUS).

IIpeaMeTHbIE pe3yabTaTbl OCBOCHUS MPOTPAMMBbI
B no3naBatenbHONM (MHTEIUIEKTYyaJIbHOM) cdepe:

— npuoOpeTeHue OnbITa MCHOIb30BAHMS METOI0B OMOJOTMYECKON HAYKH C LIEJIbIO

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

IMPOBCACHUC HCCIOKHBIX OMOJIOTMYECKUX OIBITOB U OKCIICPUMCHTOB, B TOM 4YHCJIC C

MCII0JIb30BAaHUEM aHAJIOTOBBIX M IU(PPOBBIX OMOJOTUYECKUX MPUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHHUE YMEHUS UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3

JIpYruX y4eOHBbIX MpeAMETOB ((DU3UKU, XUMHUH, reorpaduu, UCTOPUH, OOIIECTBO3ZHAHMS
T 1.);



— (opmupoBanue yMeHuil pemarbh yueOHbIe 3a1a4d OMOJOTHUYECKOTO COIepKAHUS,
BBISIBIIATh ~ NPUYUHHO-CJICICTBCHHBIC  CBS3M, IPOBOJIUTH  KAYeCTBEHHBIE W
KOJIMYECTBEHHBIEC PACUETHI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX PE3YyJIbTaTOB;

— (opmupoBaHue yMEHHS TJIAHUPOBATh y4eOHOE HMCCIIEIOBAHWE WU MPOCKTHYIO
paboTy ¢ yueToM MOCTaBICHHOU 1eNu: GOpMYyIUPOBAThH MPOOJIEMY, TUTIOTE3Y U CTABUTH
3a/lauyd MCCJICIOBAHUs, BBHIOMPATHh aJCKBAaTHO ITOCTABJICHHOW IIETM METOJbI, JeNaTh
BBIBOJIBI TIO pe3yJIbTaTaM MCCIICIOBAHUS WIH POSKTHON ACSITEIBHOCTH;

— (¢dopMmHupoBaHHE  HWHTEpeca K  YIIyOJCHWIO  OMOJIOTUYECKMX  3HAHUH
(mpeanpoduibHas MOATOTOBKA U MPodeCCHOHANIbHAS OPUEHTAIIMS) U BBIOOPY OHOJIOTUH
Kak Ipo(UILHOTO MpeMeTa Ha CTYIIEHU CPEIHETO MOJTHOTO 00pa3oBaHus i Oyayien
npodeccuoHanbHON N1eATeNbHOCTH, B 00JIacTWU OWOJOTHUH, MEAMIMHBI, 3KOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO351CTBA,

— BIIQJICHUE HaBbIKaMH paboThl ¢ uWH(OpMaInueld eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opMme (B BUIE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeM, rpaduKoB, AWArpamMMm, MOJENeH, H300paKEeHUIN), KPUTHYECKOrO aHalu3a
nH(OpPMAITUU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
PEIMETOB; UHTEPEC K YIITyOJIeHUI0 OMOJIOrMYeCKUX 3HAHUW M BBHIOOPY OMOJIOTHHU Kak
npouIbHOrO MpenMeTa Ha YpOBHE CpelHero oOiiero oOpa3oBaHus Mg Oyayiien
podeCCUOHAIBHOM  ACSATEILHOCTA B 00JIACTH OMOJIOTHMH, MEIUIIMHBI, JKOJOTHH,
BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, MHUINCBOW MPOMBINIICHHOCTH, IICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTCPUATHCTHYCCKOW CYITHOCTH
TCHOMOB JKHUBBIX OPTaHU3MOB M PETYJISIIHIO KX PaOOTHI,

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH Cpelbl, BIUSIONIMX HA Pa3BUTHE U
CYILIECTBOBAHHE KMBBIX OPTAHU3MOB, aIANTAINK K (paKTOpaM OKPY>KAIOIIEH Cpeibl;

— 3HaHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJOTUH, UCTIOIB30BAHMS €€ TOCTHKCHHUM B
COBPEMEHHOM XU3HM YEJIOBEKa, 0COOCHHOCTH MCIOJIb30BaHMS KUBBIX OPTAaHU3MOB IS
IPOU3BOJICTBEHHBIX HYXK]] YEJIOBEKA,

— 3HAHHWE OCHOBHBIX IMOJXOJI0B CEICKIIUU U OMOTEXHOJOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepU30BaTh T'CHETHYECKH  MOAU(PUIIMPOBAHHBIC  PACTCHHS, OIECPUPOBATH
MOHSATUSMU, THOpUAM3ALUS, OTHAJCHHAs THOPUIU3AINS, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpanchopMaIys, MyTareHe3, TCHETHUYECKOE PEAAKTUPOBAHUE;

— TIOHUMaHWE  MOJICKYJIAPHBIX  MEXaHHW3MOB  peall3allii  HacCJIeICTBEHHOMN
uH(GOPMAITUK U YMEHUE CBOOOHO OTICPUPOBATH OCHOBHBIMU MOHITHSIMHU MOJICKYJIIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAMPABIEHUN — I€HOMUKH, METar€eHOMHKH, POTEOMUKH;

— 3HAHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
WX TUAaTHOCTHUKY U JICUCHUS;



— (opMupoBaHue yMEHUS HCIIONIB30BATh MOHATUHMHBIN anmapaT ¥ CUMBOJIUYCCKUI
S3bIK TEHETHKH, TPAMOTHOE MPUMEHEHHWE HAyYHBIX TEPMUHOB, TOHSITHH, TEOPHH,
3aKOHOB JUISI OOBACHEHHS HAOIIOJAEMBIX OHOJOIrMYEeCKHMX OOBEKTOB, SBIICHUH U
MIPOIIECCOB, MTO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUSI.

B 11eHHOCTHO-OpHEeHTAIIMOHHOM cdepe:
— 3HAHUE, YTO TNPUMEHEHHE COBPEMEHHBIX TEXHOJOTUN MOJEKYJISIPHOH OHOJIOTHH
MO3BOJISIET YCIEUIHO pellaTh TaKhe 3JI000HEBHbIE MPOOJIEeMbl, Kak OXpaHa

0pr>1<a10mel71 Cpeabl, COXpPAaHCHUC 310POBbA YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
9KOCHCTECM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «OcHOBBI pacTeHHeBOaACTBa» 7 (34 yaca)

Tembl OcHoBHOE coaep:kaHue JedATe1bHOCTD
IIKOJIbHUKOB
Tema 1. BBenenune B | UTo-Takoe pacTeHUEBOICTBO: [TpakTudeckas pabota
PacTEeHNEeBOACTBO OCHOBHBIE (DaKTOPBI «bouka JIubuxa.
(24) BBIPAILIMBAHNS PACTCHUM.

Ucropus pa3Butus
arpOXMMHUYECKUX 3HAHUHN
(pabotst M.B. JlIomoHocoBa, 1O.
JInbuxa, byccenro, B.B.
Jokyuaesa, K.A. Tumupssena,
II.A. Kocteiuena, /. H.




[IpssHUIIHUKOBA U Ap.).

Tema 2.
ArpoTexHUYecKui
IKcnepuMeHT (6 1)

[IpaBuita mocTaHOBKHU
arpo3KCIEPUMEHTOB.
ITocTaHOBKA DKCIEPUMEHTOB C
pacteHusiMU. Be10Op TemBbl,
COCTABJICHHME TMIIOTE3bI, LIETIU U
3a/1a4 3KCIEPUMEHTA M0
BBIPAIMBAHUIO PACTECHUN B
KOHTPOJIMPYEMOM Cpelie.
KoHTpoin, noBTOpHOCTH,
MIPOBE/ICHHUE IKCIIEPUMEHTA.
[InaHnpoBaHue SKCIIEPUMEHTA.
OneHka pe3ynbTaToB
JKCIIEpPUMEHTA.

OcBoeHue TEXHOIOTUU
KPYTJIOTOAUYHOTO BhIpAIBaHUS
caJaToB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIOBUSIX.

Hccnenosarenbckas
pabota «DPaKTopHI,
BJIMSIIOIINE Ha
popacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[IpakTruueckas padora
«COO0p yCTaHOBKH IS
BBIpAIIBaHUs PAaCTECHUH B
KOHTPOJIUPYEMBIX
YCIOBUSIX.

Tema 3. PoJub
XHMHYECKHUX
3JICMEHTOB B

NUTAHUM PACTEHUH
(20 v)

Bopa. PactBop. BeITskKa.
AHHWOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Poib xumudeckux
3JIEMEHTOB B MUTAHUU PACTEHU.
[Tomy4yeHne nuTaTeNbHBIX
BEILIECTB PACTCHUSIMH.

VY noOpenusi: opraHu4eckue,
MUHEpAJIbHbIE,
MUKpoOuogoruueckue. Tumsl
NIMTaHMs pacTeHU. Bo3nymHoe
1 MUHEpaJIbHOE (KOPHEBOE)
IIATaHUE pacTeHUM. TpaHcnopT
MUTATEJIbHBIX BEIECTB
pacTeHuii: BOCXOAAIINN U
HUCXOIIAIUN TOK. Baxxuenmmne
Kanuiinele, pochopHbie U
a30THBIE YIOOPEHHUsI, UX
cBoucTBa. [IpocTeie U ClnoXKHbBIE
ya00peHus.

Poct u pazButue pacreHuii:
ATambl OHTOreHe3a, (PaKTopsl,
BIIMSIOIIME HA POCT PACTEHUM:
CBET, I'yCTOTa MOCA/0K, MUTAHUE,
cybcTpar.

Oco6eHHOCTH TUTAHUS

[IpakTruueckas padora
«CxeMbl MUTaTETbHBIX
pactBopoB. Pacuer 103
yIOOpEeHH JJ1st
NUTATEJIbHBIX PACTBOPOB.
[IpakTuueckas padora
«ITpaBuna cMemBaHus
yIO0OpEeHHIN»
[IpakTuueckas padbora
«IIuTanne pacreHmii:
TEXHOJIOTHSI
IPUTOTOBJICHUS
NUTATENbHBIX PACTBOPOB
JUIS pa3HBIX KYJIbTYp».
[IpakTuueckas padora
«MoHUTOpHUHT
MUHEPATBLHOTO MUTAHUS
pacTeHUI.
[IpakTuueckas pabora
«PacturenbHas
JTMArHOCTUKA.
Uccnenosarenbckas
pabota «Or1eHka
COCTOSTHUSI KOMHATHBIX
pacTeHu, paCTEHUN Ha
LIKOJIBHOM TEPPUTOPUH,




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

Brusnue kanus Ha puznyueckue
CBOMCTBA MPOTOILIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOIHOTO
oOMeHa, cuHTe3 OEJIKOB | JIp.
Ponp xanus B moaepkaHuu
MOHHOTO OajaHca B TKaHSX, B
MPOIIECCAX CAMOPETYJIISLIHH.
Perynsaropnas u
CTPYKTypOoOOpa3oBaTeyibHas
pOJIb KanblKs. Y4YacTHe B
00pa30BaHUU KJIETOUYHOU
CTEHKH, TOJIJIepKAHUU
CTPYKTYpBI MEMOpaH U
PErymsius UX IPOHUIIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjgopoduuia,
CXOJICTBO XJIopodusUIa U
reMorjo0rHa Kak
CBHJIETEJILCTBO €AUHCTBA
OpraHuYeCcKOTro MUpA.

Cepa u ero OCHOBHBIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, y4acTHhE B
OKUCIIUTEIIbHO-
BOCCTAHOBUTEIHHBIX PEAKITUIX
MUKpPOITIEMEHTHI.
[Ipencraienus o posu
MUKPO3JIEMEHTOB B
MEeTabOJIM3Me PACTEHUH.
Oco0eHHOCTH MOCTYIUICHUS
MHUKPO3JIEMEHTOB B PaCTCHUSI.
CuHeprusm 1 aHTaroHU3M

yCTaHOBKA MPUYUH
NaTOJIOTUYECKHUX
COCTOSTHUH (TIpU
HAJTUIUH ).
UccnenoBarenbekas
pabota «O1ieHKa BIMSHUS
Pa3IMYHBIX JIEMEHTOB Ha
COCTOSIHUE PACTECHHM
(cocTaBiieHHE Pa3IUYHBIX
MOJAKOPMOK)».




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTutenbHas [uarHocTUKa U
METOIbI UICHTU(UKAIIIN
HEI0CTAaTKa/M30bITKA SJIEMEHTOB
[MUTAHUSL.

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

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

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

3amura pacTeHU OT
BpEAUTEINICH: OCHOBBI
onomerosa.

[IpakTrueckas padora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSIHUS
pactennii. CoBpeMeHHbIE
CIIOCOOBI MOHUTOPHUHTA.

UccnenoBarenbekas
pabora «Bnusiane
reTepoaykCcuHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAIUAX, B PA3HBIX
YCJIOBUSIX) pa3IMYHBIX
pacTeHu».

[IpakTnueckas padbota
«HCceKkTapuu: mpaBuiia u
YCIJIOBUS Pa3BEACHUs
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
MoYBeHHAas
KYJbTYPbI, UX
NpUMEeHeHue B
BbIPAIMBAHUU
pacTreHmiu.
dusnojorus
pacreHuii (8 u)

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

Boanseiil pexxuM pacTeHuU:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BJIMSIOIINE HA UX PACKPBITHE U
3aKpbITHE. 3HAYEHHE MEXaHU3Ma
pEryJsuuy UCIIapeHUs BIaru
pacTeHueM.

@DOTOCUHTE3 — YHUKAJIbHBIN
IpoLIECC pacTeHUu. TeMHOBas 1
cBeroBas (a3sl poTocuHTE3A.
3HadyeHue porocuHTE3a IS
KUBBIX Opranu3mMoB. DakTopel
pocTa pacTEeHUM: BO3AYX U
aspanus. [logzemHoe apixanue
pacTEeHUI: COCTAB IOYBEHHOTO
BO3/yxa, ra3o00meH. ['a3006MeH

[IpakTuueckas pabora
«KopHeBoe naBieHue».
[IpakTuueckas padora
«lIpurorosnenne
npenapara yCTbHI]
METOZOM CIETKA.
UccnenoBarenbckue
paboTsl «BiusiHue
YCIOBUM COEpKAHUSA
pacTeHU Ha KOJIMYECTBO
YCTBUL.

[IpakTuueckas paborta
«DyHKIMOHAJIbHAS
JIAArHOCTUKA PACTEHUM 110
AKTUBHOCTHU
XJIOPOILIACTOBY.
Uccnenosarenbckas
pabota «Omnpenenenue
xjopoduiia A u b,
OLICHKA




pu OECIIOYBEHHOM
BBIpAIIBAaHUH.

(bOTOCUHTETUYECKON
AKTUBHOCTH PACTEHUI U
(bakTOpOB, BIUSIONINX HA
HEe».

[IpakTrueckas padorta
«Anspanus, CO;, u O,.
JIpIXaHue pacTeHUN.
[IpakTuueckas paborta
«Jlp1xaHue pacTeHUM:
OLICHKA UHTEHCUBHOCTH
JBIXaHUSI PACTEHUUN U
IIJI0JIOBY.
Uccnenosarenbckue
paboTsl «BrnusiHue
croco0a BhIPALMBAHUS
(cocTaBa mUTaTEIHHOM
CMECH, CXEMbl BHECEHHUS])
Ha POCT U Pa3BUTHUS
Pa3IMYHBIX PACTEHUI.

Tema 6.
KyabsTypHbie
pacTeHusl.
CoBpemeHHbIC

ACIMEKThI CeJIeKIHU
(20 a)

Kak 4yenoBek cTan ucrnoiab30BaTh
pactenus? CBs3b pa3BUTHS
LIMBUJIM3AIIMHU Y€JIOBEKa U
OJIOMAIlIHUBAHUS PACTEHUM.
JomecTukanus.
HacneactBeHHOCTH 1
M3MEHYUBOCTh — OCHOBHBIC
CBOMCTBA JKMUBBIX OPTaHU3MOB.
N3menunBocTh. Buanl
M3MEHYHUBOCTb.

I'en —MarepuanbHbIA HOCUTETD
HACJICICTBEHHOCTH U
n3MeHUnBOCTU. HyKkenHoBbIE
KHUCIOTHIL. JIokanu3amnus
FEHETUYECKOTO MaTepuasa B
KJeTKe. JlelleHrue KIETOK.
Pennukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHON OMOJIOTHH.

Tpanckpumnuus. TpaHcisuus.
Myranumu.

D¢ dexT OyTHUIOUHOTO
rOpJbIIIKA U TEHETHYECKOE
pazHooOpasue. Uto Takoe
reHOaHk? 3aueM COXpaHsATh
T€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

Juckyceus
«JloMecTukarus, Bce 1
pacTeHus U )KHBOTHBIE,
KOTOPBIE KUBYT PSAJIOM C
YEJI0BEKOM MM
OJIOMAIIIHUBAIOTCS ?
MO3KHO i CUUTaTh
TapakaHa 0JIOMalllHEHHbIM
KUBOTHBIM?».
[IpakTuueckas padborta
«MoaudukarmoHHas
U3MEHYHUBOCTH (JIUCTHS,
UTOJIKU C OJTHOTO
JIEpeBa)».

[IpakTuueckas padborta
«I'eH — MHCTpYKIHS 1O
cOopke KJIeTKu (Ha oucepe
WU KOHCTPYKTOPE)».
[IpakTuueckas paborta
«MyTtatus Ha 6yTepOpoje
(J1r060it 00BEKT U3
npeablaymiei padboTel, rae
WU3MCHCHHME HHCTPYKITUN
MIPUBEJIET K U3MEHEHUIO
BHEIIIHETO BUJIA
00BEKTa)».




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

3nauenue pabor H.W. BaBuiosa.

3aKOH rOMOJIOTHYECKUX PSAIOB.
LlenTpBI IPOUCXOXKICHUSA
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIIUH.
I'ubpuauzanus. @opmel oTOOpA.
OcHOBHBIE HaNpPaBIICHUS
CEJIEKINU: YIIy4IIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM 1 a0MOTUYECKUM
dakTopam.

EcTp 11 xu3Hp B ipoOupke?
buoTtexHOMOTHs KyJIbTYpPHBIX
pacTeHUN.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
['eneTnueckoe pelakTUPOBAHUE.
CoBpeMEHHBIE TTOIXO0IbI U
JTOCTUKEHHUS TEHETHYECKOTO
pPEIAKTUPOBAHUS PACTEHUN.

[IpakTuueckas paborta o
rpynmnam «OTkyzaa Ha
HaIINX CTOJIax
(PYKTHI/OBOIITH/3TaAKI».
[IpakTuueckas padborta
«BpIpanmmuaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Yy
ropoxay.
Uccnenoarenbckas
pabota «BripamuBanue
pacTeHuil B IpoOUpKe»
(MO>KHO BOCTIOJIB30BATHCS
pe3ynbTaTaMmu
PEAbLIYIINX
AKCIIEPUMEHTOB 110
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUISL PACTEHUH).
[IpakTuueckas paborta
«I"eHOMHBIE HOXKHUIIBI
(MoxenupoBaHue pabOThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTturennHast

npoaykuus (8 u)

Hanzemnrbie u mog3eMHbIE
opransl pactenuit. [loGer u
BUIOM3MEHEHHBII T00eT
pactenuit. CriocoObl
Pa3MHOKEHUS PACTECHUN.
[TonsTHe 0 KayecTBE MPOAYKTOB
nutanus. [TpoGnemsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIOpTHBIMU. JlorucTrka
JIOCTaBKHU U CPEACTBA
COXpPaHEHUS TTPOIYKTOB
MUTAHMUSL.

Mukpo3eneHb: noJIE3HOCTh U
TE€XHOJIOTUSI.

XUMHUUYECKUM aHAIU3
npoaykKiuu. OCHOBBI
CeKTpohOTOMETPHH.
[TorenuuomeTpusi.
Xpomatorpadusi.

[IpakTuueckas padborta
«IIpenenbHO NOMyCTUMBIE
koHuenTpauu (II1K) n
METOIbI KOHTPOJIS
0e301acHOCTH
PaCTUTEIIbHBIX TTPOTYKTOB
MIATAHUS.
Uccnenosarenbckas
pabota «OrneHka KauecTBa
BBIPAILLICHHOM
MUKpO3€eJIeHN» (100
CBOSI, TMOO M3 Mara3uHa).
[IpakTuueckas paborta
«MeToanl OLIeHKH
KayeCTBA PACTUTEIBLHON
MPOAYKIIUU: XpaHEHUE U
COXPaHHOCTh
MUTATEJIbHBIX BEIIECTBY
(Mo gocTynHomMy
000pYy/I0BaHUIO).
Uccnenosarenbckas




pabota «OnpeaeicHue
ButamuHa C METOZ0M
00paTHOIrO TUTPOBAHUS B
IUIO/IaX Ha pa3HOM CPOKE
(cocob6e) XpaHESHHsI.




