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PABOYAS [TPOTPAMMA °"v’l§,i;gg‘3g_‘,;p
HawumeHoBaHue HanpapjieHUs BHEYpouHoii aestenbHocti OCHOBBI PACTEHUEBO/ICTBA
Knacc 7
Yuurenn Xatipymiuna Jlunapa PamucoBHa
Cpox peanu3saluy nporpamMmmel 2023/2024 y4ebubiii roa
KonunyecTBO yacos Bcero 34 yaca B roji, 1 yac B HeZENIO

Pa6oyas nporpaMma U TeMaTHYECKOE TIAHMPOBAHHE 110 BHEYPOUHOH AeATENBHOCTH «OCHOBBI paCTEHHEBOJCTBA» COCTaBliCHA Ha
ocrose IIpumepHoii paboueii mporpaMMbl Kypca BHEypOUHOH fesTenbHoCTH «buronorus 5-9 knace. [IpoekrHo-#ccinenoBarenbekas
JesATeNbHOCTbY .- MockBa, 2022r.

Pabouyio nporpammy cocTaBuiia W% e /Xauipynnuna JI.P.




HOACHUTEJIBHAA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HaueHue mnporpammbl. [Iporpamma pazpaboraHa B
COOTBETCTBHM C TpeOoBaHUsAIMU DeAepalbHOIO TOCYAapCTBEHHOIO 00pa30oBaTENIbHOIO
CTaHJapTa OCHOBHOIO 0OIero oOpa3oBaHUs, OpPHEHTHUpPOBaHA Ha oOOecleueHHe
WHIUBUAYAIBHBIX MOTpeOHOCTEH 00yyalolmuXcsi M HalpaBieHa Ha JOCTHXKEHUE
IUIAHUPYEMBIX PE3YyJIbTATOB OCBOEHHS MPOrpaMMbl OCHOBHOT'O O0IIEro oOpa3oBaHUs C
y4e€TOM BbIOOpAa YYaCTHHUKAMHU OOpa30BaTENbHBIX OTHOLIEHUNH KYpCOB BHEYPOUYHOU
JEeSTENBHOCTU. DTO MO3BOJIET 00ECIIEUUTh €IMHCTBO 00s13aTeNbHbIX TpeboBanuit ®I'OC
BO BCEM MPOCTPAHCTBE ILIKOJIHHOTO OOpa30BaHMs: HE TOJbKO Ha YpPOKE, HO U 3a €ro
npeeaamu.

AKTyallbHOCTh ~ peajiu3allid  JTaHHOW  MporpamMMmbl  OOyCJIOBJIEHa  caMoOU
0COOEHHOCTHIO TPOEKTHO-UCCIAEA0BATENbCKOM I€ITENbHOCTH. JTa AEATENbHOCTD JICKUT
B OCHOBE T03HABATEILHOTO MHTEpeca peOeHKa, SBIETCS 3aJ10rOM YMEHHUS IUIAHUPOBATh
Mo0bIe ACMCTBYS U BaXKHBIM YCJIOBUEM YCIICUTHOM peanu3anuu uzaeil. Jlroopie n3MeHeHus
COBPEMEHHOI'0 OOIIEeCTBa CBS3aHbl C NPOEKTAMH U HCCIEIOBAaHUSIMH — B HaykKe,
TBOpUYECTBE, OM3HEce, 00IIeCTBEHHOM KU3HU. [103TOMY Ba)kKHBIM 3JI€MEHTOM Pa3BUTHS
JUYHOCTU oO0yuaromierocst sBigeTcs (HOPMHPOBAHUE OCHOBHBIX HABBIKOB IMPOEKTHO-
UCCIIEN0BATEIBCKON IESITEIIbHOCTH.

[Iporpammoii npeaycMoTpeHO (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETUUYECKOTO
YpOBHS 3HAaHUW, a TaKkKe W TMPAKTUYECKOro OmbiTa paboTel C JabOpaTOPHBIM
o00OpyZOBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATENBCKOW JEATEIBHOCTH. MeTobl
opraHu3anudd  00pa3oBaTeNIbHOW W HAYYHO-HCCIENOBATEIbCKON  JACSTEIbHOCTU
npenycMaTpuBaloT (GOpPMHUPOBAHHE Y OOYYAIOIIMXCS HECTAaHAAPTHOTO TBOPYECKOTO
MBIIIJIEHUS, CBOOOIbI CAMOBBIPAKEHUS U UHIMBUIYAIbHOCTHU CY>KJICHU.

Jlist monHOro ydeTa MOTPEOHOCTEH yyaluxcs B MPOTpaMMe HCIOJIB3YeTCs
muddepeHIMpPOBaHHBIA TOAXO0M, YTO CTUMYJIMPYET YdYallerocs K YBEIUYCHHUIO
NMOTPEOHOCTH B MHAUBUAYAIbHOM, MHTEJUIEKTYaIbHON U TIO3HABATEILHOM JESITEIbHOCTH
Y pa3BUTHIO HAYYHO-UCCIIEA0BATENbCKUX HABBIKOB. [Iporpamma ctaneT BocTpeOOBaHHOM
B IIEPBYIO OYEpEab IIKOJbHUKAMH, KOTOpbIE HMEIOT CTOMKHNA HHTEpeC H
COOTBETCTBYIOILYIO MOTUBALIMIO K U3YUEHUIO NIPEAMETOB €CTECTBEHHO-HAYYHOIO [IMKIIa,
€CTECTBEHHBIM HAyKaM M TEXHOJIOTHSIM.

B moapocTkoBOM BO3pacTe ydaluiuecs NposBIISIIOT CBOK 3aUHTEPECOBAHHOCTD B TOM
WIM WHOM 005acTh 3HAHWW, HAYYHOM HAMpaBICHUU WU TNPOPECCHOHATBHOU
aesitensHOCTH. Takum o0Opa3oM NpoHcXonuT (HOPMHUPOBAHHME TIO3HABATEIBHOW U
po(heCCUOHATBHON COCTABISAIOIEH JIMYHOCTH, ITOMOraeT ydaleMycs B ONpeleseHun
OyayLIero >KM3HEHHOT'0 IyTH U B PO ECCUOHAIBHOM BBIOOPE MOCIE OKOHYAHMSI IIKOJBI.
ITono6HOro poja 3aMHTEPECOBAHHOCTh CTUMYJIUPYET OCTOSIHHOE JKEIaHUE IIKOJIbHUKA
K MO3HaHUIO HOBOI'O, PACUIMPEHHUIO U YIiayOJEHUIO COOTBETCTBYIOUIUX 3HAHMM, U



MOJIYYCHHIO HOBBIX B TOM YHCJIC TPAKTUYCCKUX HABBIKOB, a TaKXE MOTHUBUPYET
y4aierocsi Ha npo(OopueHTaIUIO.

[Iporpamma HameneHa Ha TOMOIIL PEOCHKY B OCBOSHHWM OCHOB OpTaHM3AIlUU U
OCYIIIECTBJICHHSI COOCTBEHHOM MPOEKTHO-UCCIIEI0BATEIBCKOM NEATEIBHOCTH, a TaKKe B
MPUOOPETCHHM  HEOOXOMMMOTO  ONbITa JJIss  pabOThl  HAA  HMHIWBHIYATbHBIM
WCCJICIOBAaHUEM WJIM TPOEKTOM. [IporpaMma MOMOXET IIKOJBHHUKY B Oosiee TITyOOKOM
M3YYCHUH MHTEPECYIONIeH ero o0JacTH €CTECTBEHHBIX HAyK, a TAKKe B MPUOOPETECHUU
B2KHBIX COIMAJIBHBIX HABBIKOB, HEOOXOIWMBIX IS MPOMAYKTHBHOW COIMAIIA3AIUN H
(dbopMHUpOBaHUS TPAKIAHCKON TTO3UITUN:

— HaBBIKAa CAMOCTOSITEIIBHOTO PEIIECHUS aKTYaJbHBIX UCCIICI0BATEILCKUX HITH
NPAKTHYCCKUX 3a71a4, BKITIOYAIOIICTO B ce0s YMEHUE BUICTh U aHAITM3UPOBATH
pOOJIEMBI, HY)KJIAIONHAECS B PEIICHUH, YMEHHE JIETATLHO MPOpadaThIBaTh U
peaNM30BBIBAThH CIIOCOOBI pa0OTHI C HUMU, YMEHHUE TUTAHUPOBATh COOCTBEHHYIO paboTy 1
CaMOCTOSITETTLHO KOHTPOJIMPOBATH CBOE TIPOIBIKEHHUE K KEITAEMOMY pe3yiIbTary;

— HaBBIKAa FTeHEPUPOBAHUS M 0(DOPMIICHHS COOCTBEHHBIX HJICH, 00JICUCHUS UX B
yI0OHYIO /ISl pacripocTpaneHus GopMmy;

— - HaBbIKA YBAXXUTEIILHOTO OTHOIIICHMSI K UyKUM B3TJIs1aM U UIEsIM, 0(OPMIICHHBIM
B paboTax Ipyrux JIIOAEH, Ipyrux aBTOPOB — BIIAJIEIBIEB MHTEIUICKTYaIbHON
COOCTBEHHOCTH;

— HaBbIKA MMyOJIMYHOTO BBICTYIUIEHUA Mepe]] OOIbIION ayaAuTOpHUEi,
apryMEeHTHUPOBAaHUS M OTCTAMBAaHMSI CBOCHM TOUKHU 3pEHHs, OTBETOB Ha BOIIPOCHI
CBEPCTHHKOB U B3pPOCIbIX, YOSKICHUS IPYTUX B CBOCH MpaBOTE, MPOJIBUKEHUS CBOUX
uaeu;

— HaBbIKa pabOTHI CO CIENUATU3UPOBAHHBIMU KOMITBIOTEPHBIMU MTPOTPaAMMaMH,
71a00paTOpHBIM 000PYIOBAaHUEM, TEXHUYECKUMHU YCTPOMCTBAMH, OMOINOTECYHBIMU
(dboHIaMH ¥ UHBIMU PeCypcamu, C KOTOPBIMHU MOKET OBITh CBsI3aHA MPOEKTHO-
MCCJIeI0BATEIbCKAS NESITEIbHOCTD IIKOJIbHUKA.

Kpome Toro, pabora mKOJbHWKA HaJ MTPOEKTOM WM HWCCIEeIOBaHUEM OyaeT
CIIOCOOCTBOBATH U PA3BUTHUIO €TO aIEKBATHOW CAMOOIICHKH.

BapuaunTtsl peanu3anuu nporpaMmmsl 4 GopMbl IPOBEICHUA 3AHATHI.

JlanHasi mporpaMma paccyuTaHa Ha paboOTy €O INKOJBHUKAaMU 9-9 KJIaccos.
[legarory BaxHEee aKIEHTUPOBATh CBOE BHUMAHHUE HE CTOJILKO Ha KayeCTBE pe3ybTaTa
MPOEKTA WJIM UCCIIEIOBAHMUS, CKOJIBKO Ha TOM, YTOOBI YUAIIUNCS TIOTydasl 3HAHKS B TOM
YHCIIC U Yepe3 BBHIITOJIHCHUE MPAKTHUECKOTO 3a7]aHusl, JAeJIall BEIBOJIBI M YMO3AKITIOUCHUS
HAa OCHOBAaHMHM CBOETO WCCIEAOBAHMS, YYWICS CpPaBHHBATh €ro pPe3yJdbTaThl C
TEOPETUUECKUM MATEPUATIOM U UCCIICIOBAHUSIMU IPYTUX IMKOJLHUKOB. Takum 00pa3om,
IITKOJIBHUK OCBOUT OCHOBBI TTPOCKTHO-HUCCIIEA0BATEILCKON ACSITEIEHOCTH U TIPUOOPETET
HABBIK KPUTUYECKOTO OTHOIIEHHUS K MaTepuay.



[Iporpamma pa3zbuTa Ha MOIAYJIH, KOTOPbIE MOTYT OBITH HCIIOJB30BaHbI JIHOO
YaCTHYHO, JHOO MOJHOCTBI0. Moaynb «OCHOBBI paCTEHUEBOACTBAY» pacCUMTaH Ha 68
4acoB U MOT'YT OBITh peajJIn30BaHbl B TEUEHUH 2-X JieT (1o 34 yaca B roj).

B3auMocBsa3b ¢ nporpammoi BocnutaHus. IIporpamMmma Kypca BHEYpOYHOU
NEeSATENbHOCTH pa3paboTaHa € YYETOM pEKOMEHAAIMl MPUMEPHOW MPOrpaMMbl
BOCIIUTAHUS, YYUTHIBAET MICUXOJIOrO-IIeAarornyeckrue 0COOEHHOCTH JTaHHBIX BO3PACTHBIX
KaTeropuid. ITo MO3BOJISIET HA MPAKTHKE COECIUHUTH OOYYAIOIIYI0 M BOCIUTATEIbHYIO
NEATENBHOCTD I€1arora, OpUEHTUPOBATh €€ HE TOJBKO HA MHTEJUIEKTYyaJIbHOE, HO U HA
HPaBCTBEHHOE, COLIMAJILHOE pa3BUTUE PeOEHKA. DTO MPOSBIIAETCS:

— B IIPUOPUTETE JUYHOCTHBIX PE3YJbTATOB PEAIU3ALUN IPOTPAMMBbl BHEYPOUYHOMI
NEATEIbHOCTH, HALLIEIIINX CBOE OTPAXKEHUE U KOHKPETU3ALNIO B IPUMEPHOM pOrpamme
BOCITUTAHMS;

— B BO3MOKHOCTU KOMIUIEKTOBAHUS PA3HOBO3PACTHBIX TPy AJIsI OpraHu3aluu
npoOPUEHTAIITMOHHON JEATENBHOCTH KOJIbHUKOB, BOCIIUTATEILHOE 3HAUCHHE
KOTOPBIX OTMEYAETCS B IPUMEPHON NMPOTpaMMe BOCIIUTAHHS;

— B MHTEPaKTUBHBIX (OpMaX 3aHATUH IS IKOJIHHUKOB, 00€CIIEUHNBAIOIINX
OOJIBIIYI0 UX BOBJICYEHHOCTh B COBMECTHYIO C MEIaroroM u APYyrUMH JI€TbMU
JEsITEIbHOCTh U BO3MOXKHOCTh 00pa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOIIHOCTEH,
KJIIOYEBOE 3HAYEHUE KOTOPBIX JUJISl BOCIIUTAHUS [TOAUYEPKUBAETCS IPUMEPHOI
IPOrpaMMON BOCIIUTAHUS.



Oco0enHocTH padoTHI YUMTEIs IO IPpOrpaMMe. 3a/1a4a YUYUTENIS] COCTOUT B TOM,
YTOOBl  CONMPOBOXKJATh MpoLecc MNpoPecCHOHANbHOW OpPUEHTAlUU IIKOJbHUKA,
packpbIBas MOTEHIHUAN Ka)XJ0r0 4epe3 BOBICYEHHE B MHOIOOOpa3HYIO NEATEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX (hopmax. [Ipu 3ToM pe3yiabTaToM paboThl YUUTENS B IEPBYIO
ouepeib SABISETCS JUYHOCTHOE pa3BUTHE Yyyanierocs. JIMUHOCTHBIX pE3yJIbTaToOB
YUUTEIh MOXET JIOCTUYb, YBJIEKAas yYEHHKAa COBMECTHOM M MHTEPECHOM UM 00OMM
NEeSATENbHOCTBIO,  YCTAHaBIMBas ~ BO  BpeMsl  3aHATUH  J0OpOXKeNaTeNbHYIO,
MOJJIEP>KUBAIOLTYIO aTMOC(Epy, HACKIIIAs 3aHATHS IEHHOCTHBIM COJIEpKAHUEM.

[IpumepHas cxeMa nmpoBeICHUsI 3aHATUH 10 MporpamMmme:

1. OObsicHeHNE TEOPETUUECKOr0 MaTepurasa o TeMe.

2. TlonroroBka K SKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXJIEHHE OOBEKTOB IS
NPAKTUYECKOTO 3aHATHS.

3. IIpoBeneHne MpakTUUECKOTO 3aHATHS — OCHOBHAS 3a/1aya OCBOCHHE METOJI0JIOT MU
JAHHOTO DKCIIEPUMEHTA.

4. [lo OKOHYAHMM TPEMJIOXKHUTHh JACTSIM, KOTOpPbIE 3aMHTEPECOBAJIUCH JIAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €r0 B MCCIEA0BATENbCKUI MPOEKT. [l 3TOro HeoOXoaumo
o0CyIuTh OOBEKTHI, KOTOpbIE YYEHUK OylIeT UCCleloBaTh, COCTaBUTh IUIaH
HKCIIEPUMEHTA.

5. IloMoub yueHUKY MPOAHATU3UPOBATH PE3YJIBTAThl IKCIIEPUMEHTA.

OneHuTb pe3ynabTaThl TPOEKTHO-UCCIEA0BATEIBCKON NEATEIBHOCTH LIKOJIBHUKOB
MOKHO B IIpOLECCe 3alUThl MMM CBOMX pabOT B paMKax MIKOJbHOM Hay4yHO-
IpPaKTUYECKON KOH(pepeHIun.

IIVTIAHUPYEMBIE PE3YJIBTATHI
OCBOEHU S KYPCA BHEYPOUYHOM JEATEJIbHOCTH

3aHATHS B paMKax IMpoOrpaMMbl HampaBleHbl Ha O00ECHeYeHUE JTOCTHXKEHUS
IIKOJbHUKAMHU  CIEAYIOIIMX  JIMYHOCTHBIX, METAlpPEIMETHBIX M  MIPEAMETHBIX
00pa3oBaTeIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE Pe3yJbTATHI:

B cgepe epascxcoanckoeo 6ocnumanusi: TOTOBHOCTh K  KOHCTPYKTHBHOMU
COBMECTHOM JICSATEIILHOCTH ITPU BBITIOJHEHUH UCCIEIOBAHUN U MPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHMMAaHHIO U B3aUMOITOMOIIIH.

B cipepe nampuomuuecrkoco socnumanusi: OTHOIICHHE K OMOJOTHH KaK K BaXKHOU
COCTABJIAIONICH KYJIbTYpPbl, TOPJIOCTh 3@ BKJIAJ POCCHMCKHUX M COBETCKHX YUYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTHUECKON HAYKH.

B cgepe Oyxosno-npascmeennoco 6ocnumanus: TOTOBHOCTH OIICHHBATH
MOBEJCHUE M TIOCTYNKM C MO3UIHUM HPABCTBEHHBIX HOPM M HOPM 3KOJOTHYECKOM
KYJIbTYPbl; TOHUMAaHUE 3HAYUMOCTH HPABCTBEHHOT'O aCIEKTa JECATCILHOCTH YEJIOBEKA B
MEIUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoco 6ocnumanus: TIOHUMaHHE PpOJM OHWOJOTHH B



(GopMUPOBAHUY ICTETUUECKON KYIbTYPHI THUHOCTH.

B cghepe uzuueckoeco socnumanus, ¢hopmuposanus Kyibmypsbl 300p08bsi U
IMOYUOHANLHO20 0ON1a20NONyYUs. OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO U
YCTaHOBKA Ha 3/I0pPOBBIi 00pa3 )KU3HH (3A0POBOE MUTAHUE, COOTIOACHIE THTUEHUIECKIX
MPaBWI U HOPM, COaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTABIXA, peryJsipHas puzndeckas
aKTUBHOCTH); OCO3HAHKE TIOCIIEICTBUN 1 HENPUATHE BPEIHBIX MPUBBIUCK (YIIOTpeOieHne
aJIKOroJisl, HAapKOTHUKOB, KypeHHE) W UHBIX (GopM Bpega miasi (U3UYECKOrO H
MICUXUYECKOTO 3I0POBBS; COOJNIIO/IEHUE MpaBMil 0€30MacHOCTH, B TOM YHUCIIEC HABBIKH
0e30MacHOro MOBEICHUS B IPUPOIHON cpenie; chOpMUPOBAHHOCTh HaBbIKAa pedIIeKCHH,
yIpaBJieHHEe COOCTBEHHBIM SMOIIMOHATHHBIM COCTOSTHUEM.

B cgpepe mpyoosoco 6ocnumarus: aKTUBHOE y4acTHE B PEUICHUH MPAKTUYCCKUX
3a1a4 (B paMKax CEMbH, IIKOJIBI, TOpofa, Kpas) OWOIIOTHYECKOW M IKOJOTHUECKOH
HANpaBJICHHOCTH, MHTEPEC K MPAKTHUYECKOMY H3YUYCHHIO MPOQECCHid, CBS3aHHBIX C
ouosnoruei.

B ciepe sKonocuueckoco  6ocnumawnus: OpUEHTAIMsl HAa  MPUMCHCHHE
OHMOJIOrMUECKUX 3HAHUH MTPH PEIICHUH 33]1a4 B 00JIACTH OKPYKAIOIICH CPe/Ibl; 0CO3HAHNE
HKOJIOTUYECKUX MPOOJIEM H ITyTeH UX PEIICHHUS; TOTOBHOCTD K YYaCTHIO B TPAKTHUECKON
JEeSITETbHOCTH AKOJIOTHYECKON HANPaBIEHHOCTH.

B cgepe nomumanus yemHocmu HayuHO20 NO3HAHUA: OPUCHTALUS Ha
COBPEMEHHYIO CHCTEMY Hay4HbIX MPEICTaBICHUNH 00 OCHOBHBIX OMOJOTUYECKUX
3aKOHOMEPHOCTSIX, B3aUMOCBS3AX YeJOBEKa C MPUPOJHON U COLMAIBLHON Cpenow;



MOHUMAaHHUE POJIM OMOJOTMYECKON HAayKu B OPMUPOBAHUM HAYYHOTO MUPOBO33PEHUS;
pa3BUTHE HAYYHOM J1I0O03HATEIBHOCTH, UHTEpEca K OMOJOTMYECKON HayKe, HAaBBIKOB
UCCIIE0BATEIBCKON NEATEIBHOCTH.

B cgepe adanmayuu x usmensowuMcsa ycio8usm cCoyuanbHou u npupooHou
cpeobl: aJieKBaTHas OLICHKA M3MEHSIOIIMUXCSA  YCJIOBHH; MPUHATUE pEUICHUs
(MHIMBHIYyalbHOE, B TPYIIE) B HM3MEHSIOMIMUXCSA YCIOBUSAX Ha OCHOBAHMM aHAIMU3a
Oouonornyeckoil nHGoOpMaluy; MJIaHUPOBAaHUE  JEHCTBUH B HOBOW  CUTyallUH
Ha OCHOBAHMH 3HAHUI OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeranpeaMeTHbIe pe3yabTaThl:

B cipepe osnadenus ynugepcanvuvimu yueOHbIMU NO3ZHABAMETLHBIMU OeUCMBUAMU:
ba3oBble Jornyeckue AeHCTBUSA:
® BBIABIATH M XapaKTEpU30BaTh CYIICCTBCHHBIC TIPU3HAKH OHMOJIOTHYCCKUX
00BEKTOB (SIBJICHUI);

® YCTaHABJIMBATH CYIIECTBEHHBIH TMpPHU3HAK KJIacCU(PUKAMK OHOJIOTHYECKUX
00BEKTOB (SIBICHHM, MPOIIECCOB), OCHOBAaHMS Il OOOOIIEHUS W CpaBHEHUS,
KpUTEPHUHU MPOBOJIUMOTO aHAJIN3a;

e C y4éTOM NPEIOKEHHONW OMOJOTUYECKOM 3a7a4M BBISBIISATH 3aKOHOMEPHOCTH H
MPOTUBOPEUUS] B paccMaTpuBaeMbIX (akTtax u HAONIOACHUSAX; MpeaaraTh
KPUTEPHUH JIJIs1 BBISABJIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUNIA;

® BBIABIATH JePUIUTBEI HHGOPMAIIUU, JAHHBIX, HEOOXOJMMBIX [JIsi pPEIICHUs
MIOCTaBJICHHOM 3a/1a4H;

® BBISIBJIATH TPUYUHHO-CIEJACTBEHHBIC CBS3UM TIPU  H3YYECHUHU OHMOJOTHUUECKUX
SBJICHUH M TPOIIECCOB; JIeNIaTh BBIBOJBI C HCIIOJIB30BAHHEM JACAYKTUBHBIX H
WHIYKTHBHBIX YMO3aKIIOUEHUH, YMO3aKITIOUEHUN TI0 aHAJIOTHH, (DOPMYJIHMPOBAThH
THUIIOTE3bI O B3aMMOCBS3SX;

® CaMOCTOSATENIbHO BBIOMpPATh CIIOCOO perieHus yu4eOHOH OMOJIOTHYECKOW 3aaadu
(cpaBHMBATh HECKOJIBLKO BapHAHTOB pEIICHUS, BRIOUpATh HanOoJee MOIXOISIIHMA
C YU4E€TOM CaMOCTOSITENIBHO BBIJEICHHBIX KPUTEPHUEB).

ba3oBble HCCAEIOBATEILCKUE JICHCTBUS:
® 1CIO0JIb30BaTh BOIPOCHI KaK UCCIEA0BATENbCKUI HHCTPYMEHT MO3HAHHS;

e (QopmynupoBaTh BOMPOCH], (PUKCUPYIOUIUE PA3PBIB MEXKIYy pEaTbHBIM H
KEJNATeTbHBIM  COCTOSSHHEM  CHUTyallMd, OOBEKTa, U  CaMOCTOSTEIIHHO
yCTaHABJIMBATh UICKOMOE U TAHHOE;

e (QopmupoBarh  THMOTE3y 00 HWCTUHHOCTH  COOCTBEHHBIX  CYXICHHH,
apryMEHTHPOBATh CBOIO TMO3UIINIO, MHEHUE;

® TPOBOJIUTH MO CAMOCTOSATEIHLHO COCTABICHHOMY IIaHY HAOIOICHHUE, HECTIOKHBIH
OMONOTUYECKUN DKCIEPUMEHT, HEOOIBIIOE HCCIEIOBAHUE TIO0 YCTAaHOBJICHHUIO
0COOEHHOCTEH OUOIOTrHUecKOro 00beKTa (Ipolecca) u3y4eHus,

® TIPUYUHHO-CJICICTBEHHBIX CBS3€Hd W 3aBUCUMOCTEH OHMOJOTHYECKHX OOBEKTOB
MEXTy COOOM;



OLICHMBAaTh Ha NPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMALMIO, NOJYYEHHYIO B
X071€ HaOJIOJIEHUS U SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (HOPMYNIHpPOBaTh O0OOOIIEHUS W BBIBOALI MO pe3yJibTaTam
MPOBEIEHHOIO HAONIONCHMS], SKCIEPUMEHTA, BIAJAETh MHCTPYMEHTaMHU OLICHKU
JOCTOBEPHOCTH TMOTYYEHHBIX BEIBOJOB U 0000UIEHUN;

IPOrHO3UPOBATH BO3MOXKHOE JIajibHEMIIIee pa3BUTUE OUOIOTMYECKUX MPOIIECCOB U
UX MOCJEACTBUS B @HAJIOTMYHBIX WJIM CXOJHBIX CUTYaIUsIX, a TAKKE€ BbIIBUTATb
IPEINONOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

Pabora ¢ uadopManmen:

MPUMEHSTH Pa3IMYHbIE METOJbl, HHCTPYMEHTHI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
Ouosiornueckor uMHGOpPMAIUU WM JaHHBIX M3 HUCTOYHUKOB C Y4ETOM
peIJIOKEHHON yueOHON OMOIOTHYECKON 3a1a4H;

BLIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATHU3UPOBATH U  MHTEPIPETUPOBATH
OMOJIOrMYeCKy0 HH(POPMAITUIO PAa3TMYHBIX BUJIOB U (JOPM MPE/ICTABICHUS;
HaXOJUTh CXOJIHbIC aPTyMEHTHI (MMOATBEPIKIAOUINE WU ONMPOBEPrarouie OJAHY U
Ty K€ HJICI0, BEPCUIO) B PA3TUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSITEILHO BEIOMPATH ONITUMANIBHYIO (hOpPMY MpeICTaBICHUS HH)OPMALIUK U
WJUTIOCTPUPOBATH PEIIAEMbIE 3a1a4M HECTIOKHBIMU CXEMaMU, JuarpaMMaMu, UHOM
rpaduKoi ¥ X KOMOMHAIUSMU;

OLICHMBATh HANEKHOCTh OHOJIOTHYECKOW WHGOPMAIMK [0  KPUTEPHUSIM,
NPEJIJIOKEHHBIM YYUTENeM I CPOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
3allOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYI0 MH(POPMALIHIO.

B chepe osnaoenus ynueepcanvrvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelUCmMEUIMU
OO1exHue:

BOCIIPUHHUMATH U (POPMYIUPOBATH CY>KIEHUS, BBIpAXKaTh SMOIIUU B TIpoLiecce
BBITIOJIHCHUS MMPAKTHYECKUX U JJa00OpaTOPHBIX padoT;

BBIpaXKaTh ce0s1 (CBOIO TOUKY 3PEHMS) B YCTHBIX U TUCBMEHHBIX TEKCTAX;
pacmo3HaBaTh HeBepOaldbHBIE CpEJACTBA OOINECHMS, TOHMMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, 3HaTh W pPAaClO3HABaTh TMPEANOCHUIKM KOH(IUKTHBIX
CUTYallUid U CMATYATH KOH(QIMKTHI, BECTH TIEPETOBOPHI;

NOHWMATh HAMEPEHUS JPYTHX, NPOSBISITH YBAXKUTEIBHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU popme HopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI€ TMAiora W/WiH TUCKYCCHH 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00OCYKIaeMOM
OMONOTUYECKON TEMBl W BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha pPEIICHUE
OMONOTHYECKOH 3aa4M U MOAIepKaHUE OJIaroKeIaTeIbHOCTH OOIIEHNS;
COTIOCTAaBJISITh CBOM CYXJACHHS C CYXKICHHSIMH JPYTUX YYaCTHHKOB JHAIIOTA,
O0OHapy>KUBATh PA3TUYMSI U CXOACTBO MMO3UIIHIA;

MyOJUYHO TPENCTaBISATh PE3YJIbTATHl BBHIMOTHEHHOTO OHOJIOTHYECKOTO OIBITA
(9KCIIEpUMEHTa, UCCIIeI0BaHUs, MPOEKTA);



CaMOCTOATEIBHO BBIOMPATh (POPMAT BBICTYIUIEHHUS C YUETOM 3a]a4 MPE3CHTALNH U
O0COOEHHOCTEW ayJUTOpPUM U B COOTBETCTBUM C HHUM COCTABJISTH YCTHBIE WU
IIACbMEHHBIE TEKCTBHI C UCTOJIb30BaHUEM WILIIOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecCTHAS JIEATEILHOCTH (COTPYVIIHUYECTBO):

MOHUMATh M KCIOJI30BAaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBUAYaJbHOU
paboTHl MPU pPElIEHUH KOHKPETHOW OMOJIOTHYECKOW mpoOiieMbl, 00O0CHOBBIBAThH
HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBHIX (HOPM B3aUMOJCUCTBUS MPU PEIICHUU
MOCTaBJIEHHON y4eOHOM 3a1auu;

PUHUMATH 11€JIb COBMECTHOM JI€SATETLHOCTH, KOJJIEKTUBHO CTPOUTH JEUCTBUS 110
e€ JOCTIKEHUIO: pACTpEENsiTh POJIH, JOrOBAPUBATHCS, OOCYKJATh MpOIECC U
pe3yJIbTaT COBMECTHOM pabOThI;

yMeTh 000011aTh MHEHUS HECKOJbKUX JIIOJIeH, TMPOSBISATH TOTOBHOCTH
PYKOBOJIUTD, BBITIOHATH MOPYYCHHUS, TTOTUUHSITHCS;

IUTAHUPOBATh OPraHU3alMI0 COBMECTHON palOoThl, ONPEAENiATh CBOIO pPOib (C
y4€TOM MPEANOYTEHUH M BO3MOXKHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXJy 4JIeHaMHU KOMaHJbl, Y4aCTBOBAaTh B TPYIIIOBBIX
dbopmax paboThl (00CY)IeHHS, 0OOMEH MHEHUSMH, MO3T'OBBIC IITYPMbI 1 UHBIC);
BBITIOJIHSITH CBOIO YaCTh PA0OTHI, IOCTUTATh KaU€CTBEHHOTO PE3yJIbTaTa MO CBOEMY
HaIIPaBJIEHUIO U KOOPJUHUPOBATH CBOM JICHCTBUSA C IPYTMMH YJI€HAMH KOMaH/IbI;
OLICHMBATh KadyeCTBO CBOETO BKJIaJa B OOMMIA TPOAYKT IO KPUTEPHSM,
CaMOCTOSATEIbHO  CHOPMYJIMPOBAHHBIM  YYaCTHUKaAaMU  B3aUMOJICUCTBHUS;
CpaBHUBATh PE3YJIbTAThl C UICXOAHOM 3a/1aueid U BKJIAJ Ka)KJI0r0 4JIeHa KOMaH/Ibl B
JIOCTIKEHUE Ppe3yJbTaTOB, pa3feisaTh c(epy OTBETCTBEHHOCTH U TMPOSBISATH
TOTOBHOCTb K MPEAOCTABJICHUIO OTYETA MIEPE]T TPYIIION;

OBJIAJIETh CHCTEMOM YHUBEPCAIBHBIX KOMMYHUKATHUBHBIX JICHCTBUM, KOTOpas
oOecrieynBaeT CPOPMUPOBAHHOCTH COIMATBHBIX HABBIKOB U 3MOIMOHAJIBHOTO
MHTEJUIEKTA IKOJbHUKOB.

B ciepe oeradenus ynueepcanrvhviMu yueOHbIMU Pe2VISIMUBHBIMU  OelUCMBUAMU:
CaMoOpraHu3alms:

BBISIBJISITh MPOOJIEMBl MJIi PEIICHUS B KU3HEHHBIX W Y4YEOHBIX CHUTYaIlUsX,
UCTIOJNIb3Yys OMOJIOTHYECKUE 3HAHNUS,

OpPUEHTUPOBATHCS B PA3TUYHBIX MMOAX0AaX MPUHATHS pelieHui (MHIUBUIYyaIbHOE,
NPUHSITHE PEIICHUS B TPYIIE, MPUHATHAE PEIICHUI TPYIIION );

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pEIICHUS 3afgayd (WM €ero 4acThb),
BBIOMpATh CMOCO0 pemieHuss Y4eOHOW OMOJOTHYECKOM 3ajadil C  y4ETOM
UMEIOIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
npenaaraeMbie BApUaHThI PEIICHUM;

COCTaBIIATh TUIAaH JEWCTBUU (TUIAaH pealn3aliil HaMEYSHHOTO aJlfoOpuTMa
pelieHns), KOPPEKTUPOBATh MPEMJIOKEHHBIH aJIrOPUTM € YYETOM MOJYyUYEHUs
HOBBIX OMOJOTMYECKUX 3HaHUI 00 H3yuyaeMOM OHOJIOTHYECKOM OOBEKTE;

JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.



CaMoKOHTPOJIB (pediekcus):

BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBALIMYU U PEQIIEKCHH;

J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U MpeJiaraTh IIaH €€ N3MEHEHUS;
YUUTBHIBATh KOHTEKCT U MPEABUAETh TPYAHOCTU, KOTOPbIE MOTYT BOSHUKHYTh IIPU
pemieHuy  y4yeOHOM OMOJNOTMYECKOM 3aJaud, aJanTHpOBaTh pEIIEHHE K
MEHSIOIIHUMCS OOCTOSITENIbCTBAM;

OOBSACHATh NPUYUHBI JOCTHXKEHUS (HEIOCTH)KEHHsI) PE3YJIbTATOB AESTEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY, YMETb HaXOJWUTh IO3UTUBHOE B
IPOU3OUIEAIIECH CUTYaIUH;

BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
U3MEHMBIIHUXCS CUTYaIUi, YCTAHOBICHHBIX OIIMOOK, BOZHUKIINX TPYAHOCTEH;
OLICHMBATh COOTBETCTBHE pe3yibTaTa IIeJIU U YCIOBUSAM.

9MOLIPIOH&JIBHBII>1 HHTCJIJICKT:

pasnuyarh, Ha3pIBaTh M YIPABIATH COOCTBEHHBIMH HMOIMSAMH W SMOIUSIMHU
APYTHUX;

BBISIBJISATH M aHAJIM3UPOBATH TPHUYUHBI IMOIIHIH;

CTaBUTH Ce0S HA MECTO JIPYroro 4ejioBeKa, IOHUMATh MOTHUBBI M1 HAMEPCHHS
ApYyToro;

PeTyIMpoBaTh CIIOCOO BHIPAKEHUS IMOLIUH.

[Tpunstre ceds U IPyTHX;

OCO3HAaHHO OTHOCHUTKCS K JIPYTOMY YEJIOBEKY, €r0 MHEHUIO;

NPU3HABATH CBOE MPABO HA OMIMOKY M TAKOE K€ MPaBo APYroro;

OTKPBITOCTH ce0€ U JIPYTUM;

0CO3HaBaTh HEBO3MOXKHOCTH KOHTPOJIMPOBATH BCE BOKPYT;

OBIIAJICTh CHCTEMOW YHUBEPCAIBHBIX YICOHBIX PEryIsTUBHBIX ACHCTBUM, KOTOpAs
obecrnieunBaeT (OPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK JUYHOCTH (BHYTpPEHHSS
NO3WIHS JIMYHOCTH), M KU3HCHHBIX HABBIKOB JIMYHOCTH (yIpaBICHHS COOO,
CaMOJIMCIMIUTNHBI, YCTOMYHNBOTO TTOBEJICHUS).

IIpenmeTHbIe pe3yabTAThl OCBOCHUS MPOrPaMMBbI
B mo3naBarenbHOM (MHTEIIEKTYalIbHON) cepe:

- HpI/I06peTeHI/Ie OIIbITa HCIIOJB30BaHMA MCTOAOB OMOJOrHYECKOM HayYKH C LCJIbIO

M3y4eHHUsI OMOJOTHMYECKUX OOBEKTOB, SIBICHUN M MPOIIECCOB: HAOJIOJEHUE, ONHUCAHUE,

IIPOBCACHUC HCCJIOXXHBIX OMOJIOTHYECKUX OIBITOB U 9KCIICPUMCHTOB, B TOM 4YHCJIC C

MCITOJIb30BAHUEM aHAJIOTOBBIX M ITU(POBBIX OMOJIOTHIECKUX TPUOOPOB M HHCTPYMEHTOB;

dbopMupoBaHUE YMEHUS MHTETPUPOBATH OMOJIOTMYECCKHE 3HAHUS CO 3HAHHUSIMU U3

IpyTuX y4eOHBIX PEeaMeTOB ((PU3UKH, XUMHH, Teorpaduu, HCTOPUH, OOIIECTBO3HAHUS
UT. 1.);



— (QopMupoBaHNEe YMEHUH peliaTh yuyeOHbIC 3aja4l OMOJIOTUUECKOTO COJIepIKAHUS,
BBISIBJISIT ~ NPUYMHHO-CJIEJICTBEHHBIE  CBSI3M,  I[POBOJUTH  KAayeCTBEHHbIE WU
KOJIMYECTBEHHBIE PACUETBHI, 1€JIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

— (opmupoBaHHe yMEHHMs IUIAHMPOBATH YYEOHOE MCCIIEJOBAaHUE WIIM MPOEKTHYIO
paboTy C y4eTOM NOCTABJICHHOMU Lienu: (opMyIupoBaTh IpoOIeMy, TUIIOTE3Y U CTaBUTh
3a/layd MCCIIEJIOBAaHUs, BBIOMpATh AaJEKBATHO IOCTABICHHOW WEIM METOAbI, IeNaTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEI0BAHUS UM IPOEKTHOU A TENbHOCTH;

— (QopMmupoBaHre  UHTEpeca K  YIIYOJeHHUIO  OUOJOTHYECKUX  3HAHUU
(npennpodusibHas NOATOTOBKA U MpodecCruoHaNbHAsI OPUEHTAIMsA) U BBIOOPY OUOJIOT U
Kak Npo(UILHOTO IpeIMETa Ha CTYIIEHU CPETHEro MOJHOro 00pa3oBaHus A Oynymiei
npodeccuoHaIbHON JIeATeNbHOCTH, B 00JACTH OHOJOTUH, MEAUIMHBI, HKOJOTHH,
NICUXOJIOTUH, BETEPUHAPUHU, CETTHCKOTO X035 MUCTBA;

— BIAJICHUE HaBbIKaMU paboThl ¢ uUH(OpMaIMEeld  ecTECTBEHHO-HAYyYHOTO
coJiep KaHus, MPEACTABICHHON B pa3Hoil popme (B Bue TeKcTa, TAOIUYHBIX JaHHBIX,
cxeM, TpadukoB, JguarpaMm, Mojeled, H300paKeHH), KPUTHUYECKOTO aHajIu3a
UH(GOPMAIIMH U OLIEHKH €€ JOCTOBEPHOCTH;

— yMEHHE MHTErpUpPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHMSIMHU JIPYTUX Y4eOHBIX
IPEIMETOB; UHTEPEC K YIIIyOJIEHUI0 OMOJIOTMYECKUX 3HAHUM U BBHIOOPY OMOJIOTMU Kak
npopUIBHOIO IMpeAMeTa Ha YPOBHE CpEIHEro ooumero obpas3oBaHus Ui Oynyuiei
npo¢eCCUOHAIBHON JESATENIBHOCTH B 00JacTH OHOJOTMM, MEIULUHBI, HKOJIOTHH,
BETEpUHAPHUM, CEJIbCKOTO XO3SCTBa, MHIIEBOM IMPOMBIIIJIEHHOCTH, IICUXOJOTHUH,
HCKYCCTBa, CIIOPTa - UMETh YETKHUE IMPEICTABICHUS O MaTEPUATUCTUYECKON CYITHOCTH
T€HOMOB JKUBBIX OPIaHU3MOB U PETYJISALHUIO UX paOOThI;

— 3HaHUE OCHOBHBIX (DAKTOPOB OKpY’KalOLIEH Cpelbl, BIMSAIOIIUX HA Pa3BUTHE U
CYIIIECTBOBAHUE XKHUBBIX OPraHU3MOB, aJaNTalluil K (paKTOpaM OKpY>Karolel Cpebl;

— 3HaHUE OCHOBHBIX MOAXO0JI0B OMOTEXHOJIOTMH, UCIIOJIb30BAHUS €€ JOCTHKEHUHN B
COBPEMEHHOM >KU3HH YeJI0BEKa, 0OCOOCHHOCTH UCMOIb30BaHUsI KUBBIX OPTaHU3MOB AJIs
IIPOU3BOJICTBEHHBIX HYK/l YEJIOBEKA;

— 3HaHWE OCHOBHBIX MOJXOJ0B CEICKIMH U OMOTEXHOJIOTUH KYJIbTYpPHBIX PaCTEHUH,
XapaKkTepu30BaThb TIE€HETHYECKU  MOAM(PUIMPOBAHHBIE  PACTEHUS, OINEPUPOBATH
NOHATUSAMHU, TUOpUIW3aLUs, OTAAJEeHHAas TUOpUaU3alus, HCKYCCTBEHHBIH OTOOpP,
reTeposuc, TpaHchopmalys, MyTareHe3, FTeHeTH4eCKOe PeJaKTHPOBAHUE;

— IIOHMMAaHUE MOJIEKYJSIPHBIX  MEXaHU3MOB  peaju3ally  HACIEICTBEHHOU
uH(pOpMaIUU U yMEHHE CBOOOIHO ONEPUPOBATH OCHOBHBIMU MOHSATHUSIMHI MOJIEKYJISIPHON
OMOJIOrMH ¥ €€ COBPEMEHHBIX HAIPaBJICHUI — F€HOMHUKHU, METar€eHOMUKHU, IPOTEOMUKH;

— 3HaHME OCHOBHBIX 3a00JIEBAHMI YEJIOBEKA, MEXAaHU3MOB MX Pa3BUTHS, COCO0AX
UX TUArHOCTUKU U JICUEHUS;



— (QopMHpOBaHUE YMEHHUS UCIOIb30BaTh MOHSATHIHBIN anmnapar U CUMBOJIMYECKUN
SA3bIK TEHETUKH, TPAMOTHOE€ IPUMEHEHHUE HAYYHBIX TEPMUHOB, TOHITUNA, TEOPUH,
3aKOHOB IS OOBSICHCHHS HAOMIOJAaeMBIX OHMOJIOTrMYECKUX OOBEKTOB, SBICHUH U
MIPOIIECCOB, O3BOJISIOMINX 3aT0KUTh GYHAAMEHT HAYYHOTO MUPOBO33PEHUS.

B nenHocTHO-OpueHTalIMOHHOM cepe:

— 3HAHWE, YTO TMPUMEHEHHE COBPEMEHHBIX TEXHOJOTHH MOJICKYJIAPHON OWOJOTHH
MO3BOJISIET YCIEIIHO pelarh Takue 371000AHEBHBIE MPOOJIEeMBbl, KaK OXpaHa
OKpY’KaroIen cpeibl, COXpaHEHHE 3/I0POBbsI UeJI0BEKa, KOHTPOJIh M BOCCTAHOBJICHUE
IKOCHCTEM.



COJIEP KAHUE KYPCA BHEYPOUYHOM JEATEJBHOCTHA

Monyab «OcHOBBI pacTeHHeBOACTBa» /-8 Kiaace (68 yacos)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTEeHHEBOJCTBO: OCHOBHBIE (DaKTOPbI BBIPAIIMBAHUS PACTEHUMH.
Uctopus pa3zsutus arpoxumudeckux 3HaHui (padotsl M.B. Jlomonocoga, FO. JIubuxa,
byccenro, B.B. [lokyuaeBa, K.A. Tumupssesa, I1.A. Kocteiuena, JI.H. [IpsHuimnnkosa
u ap.). Ilpakruueckas padota «bouka Jlubuxa».

2. Azpomexnuueckuit 3kcnepumenm (6 uacos)

[IpaBuna mNOCTAaHOBKM arpodKCHepUMEHTOB. llocTaHOBKa SKCHEPUMEHTOB C
pacteHusIMU. BbIOOp TeMbI, COCTAaBJIIEHHE TUIOTE3bl, LIETU M 3a7a4 SKCIEPUMEHTa I10
BBIPALIMBAHUIO PACTEHU B KOHTpoiupyemoil cpene. KoOHTpoiau, HOBTOPHOCTH,
npoBefieHue JKcrepuMenTa. [lnanupoBanue skcnepumenTa. OIlleHKAa pPe3ysbTaTOB
skcriepuMenTa. VccnenoBatensckas pabora «@DakTopbl, BIMSIOUIME HA MPOpACcTaHHE
ceMsiH (POCT IPOPOCTKOB)».

OcBoeHUE TEXHOJIOTUHU KPYTJIOTOIMYHOTO BhIPAIIMBAHUSA CaJaTOB U MUKPO3€JIeHU



B KOHTPOJHMPYEMBIX HCKYCCTBEHHBIX YycHoBUsAX. COOp yCTaHOBKHM [JIsl BbIpalllUBaHUs
PacTEHHN B KOHTPOJIIUPYEMBIX YCIOBHUSX.
3. Ponb xumuueckux ynemenmos ¢ numanuu pacmenuii (20 uacos)

Bopa. PactBop. BriTskka. AHMOHBI, KaTHOHBI, JJEKTPONpPOBOAHOCT, W pH
pactBopa. Poib XUMHYECKUX 2JIEMEHTOB B TUTaHUM pacTeHuil. [lonydeHne nuraTenbHbIX
BelecTB pacteHusmMu. [lpaktuyeckas padora «Cxembl MUTATEIBHBIX pacTBOPOB. Pacuer
1103 yAOOpEeHUH AJi MUTATEIbHBIX PACTBOPOBY.

YaoOpeHusi: opraHvyeckue, MHUHEpalbHble, MUKpoOUoNoruyeckue. Turbl
nuTaHus pacteHuil. Bo3gymHoe M MuHepanbHOE (KOPHEBOE) MUTAaHUE PACTEHHI.
TpaHncnopT nNUTAaTENBHBIX BEIIECTB PACTEHUN: BOCXOISAIIMA W HHUCXOASAIIUU TOK.
Baxneilimue kanuiinele, pochopHble U a30THbIE y100peHus, ux cBoictsa. [Ipocteie u
cnoxHble ynoOpenusi. [lpaktuueckas pabora «llpaBuna cmemmBaHUs yHAOOpEHHII»
[Ipaktuueckas padota «IIutanue pacTeHUN: TEXHOJOTHS MPUTOTOBICHUS MUTATETbHBIX
PacTBOPOB ISl pPa3HBIX KYJIbTYp».

PocT u pa3BuTue pacTeHMii: 3Tarbl OHTOTeHe3a, (PaKTOPhI, BIUSIOIIME HAa POCT
pacTeHuil: cBeT, IyCTOTa MOCaaoK, muTaHue, cyocrpart. IlpakTuueckas padora
«MOHHUTOPUHT MUHEPAJIBLHOIO MUTAHUS PACTEHUI.

Oco0eHHOCTM MNUTaHUS PAcTEeHUH a30TOM. A30T W €ro 3Ha4€HHWE B HKU3HU
pacreHnii. DOopMBI a30Ta U UX IIPEBPALICHUE B IIOYBE.

Hctounuku ¢pocdopa nis pacteHus. 3HaueHue Gochopcoiepikalinx COeJUHEHUHN
B Ki1eTKe. Posib Makpo3pruyeckux coeAuHeHuit pocopa B 3HEPreTH4eCKoM 0OMEHe.

Bnusane kanus Ha (¢Qu3Mueckue CBOWCTBAa NPOTOIUIa3Mbl, Ha (HepMEHTHI
YTJI€BOJOPOIHOTO 0OMEHa, CUHTE3 OenkoB U ap. Ponb kamus B moajaep:kaHuud MOHHOTO
OanaHca B TKaHsX, B IPOLIECCAX CAMOPETYJISALIUU.

PerynstopHass u cTpykTypooOpa3oBareibHas poJjib KalblMs. YdacTue B
00pa30BaHUU KJIETOYHOW CTEHKH, MOAAECPKAHUU CTPYKTYpbl MEMOpaH U PEryssiius ux
IIPOHUIIAEMOCTH.

3HaueHne MarHus B MeTabonm3Me pacTeHuil. Maramii B cocTtaBe XJIOpoQuiuia,
CXOJICTBO XJIOpO(HIIa U TeMOTJIOOMHA KaK CBUAETEIBCTBO €JMHCTBA OPraHUYECKOIro
MHpA.

Cepa u €ero OCHOBHBIE COEJUHEHUS, UX POJIb B CTPYKTYPHOM OpraHU3alliy KIETKH,
Y4aCTHE B OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX.

MukpoanemenThl. IlpencraBieHns O poJii MHKPO3JIEMEHTOB B MeTa0OJIM3ME
pacteHnil. OCOOEHHOCTH TMOCTYIJICHUSI MHKPORJIEMEHTOB B pacTeHus. CHHEPrusM H
AQHTAarOHU3M DJIEMEHTOB IIUTAHUS PACTCHUM.

PacturenbHas QUAarHOCTUKAa M METOJbl WACHTU(PUKALMM HEIOCTAaTKa/M30bITKA
aneMeHTOB nutanus. [Ipaktuueckas padora «PacTurenbHas AMArHOCTUKAY.

UccnenoBarensckas padbota «OLieHKa COCTOSIHUSI KOMHATHBIX paCTEeHUH, paCTeHU I
Ha [IKOJbHOM TEPPUTOPHH, YCTAHOBKA MPUYMH MATOJOIMYECKUX COCTOSHHMU (TpH



HaJIUYUN )».
UccnenoBatenbckass pabora «OlieHKAa BIUSHUS Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE pacTeHUH (COCTaBIECHUE PA3IMYHBIX OJIKOPMOK ).

4. Pecynsamoput pocma pacmenui. 3awmuma pacmenui (4 uaca)

[lonsTue o perymnsatopax pocra pacteHU. CTUMYIATOPBI pocTa — (PUTOTOPMOHBI
(aykcunbl, rHOOEpEITMHBI, HIUTOKUHUHBI). IHTrHOUTOpHI pocTa pactenuii: 1. mpupoaHbie
(abcum3oBasi KMCIOTa U HEKOTOpPbIE (DEHOJIbHBIE BEIIECTBA (MKyMapoBas, KOpUYHAs,
CaNMIIMIIOBAst K-Thl), 2. CUHTeTHYeCKHE (MOpPGAKTUHBI, pPETApAAHTHI, J1€(POTUAHTHI,
JE€CUKaHThl, repOunuabl). @OUTOMOHUTOPUHI U OLIEHKAa COCTOSIHUSL PACTCHMI.
CoBpemeHnHble crocoObl MOHUTOpUHTA. [lpakTHueckas padora «OUTOMOHUTOPUHI WU
OLIEHKa cOCTOsIHUA pacTeHui. CoBpeMeHHbIE CIOCOOBI MOHUTOPUHIA.

UccnenoBarensckas pabora «BnusiHue rerepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HbIX CTAJUAX, B Pa3HBIX YCIOBUAX) PA3IMYHBIX PACTCHUI.

3amura pacTeHUN OT BpeauTenel: ocHOBbI Omomeroza. IlpakTuueckas pabora
«MHCcekTapuu: MpaBuiia U yCIOBUS Pa3BEICHUS MMOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanasa u nougeHHasa Kyabmypol, UX NPUMEHEeHUE 6 GblPpAUUBAHUU
pacmenuii. Quzuonozusn pacmenuii (8 uacos)

BonHas, necuanas ¥ MOYBEHHAsl KYyJIbTYpbl, UX NMPUMEHEHUE B BbIPALIMBAHUU
pactenuii. [IpoBenenue Boabl B KopHE U cTebsie pactenuit. [Ipaktuyueckas padora
«KopneBoe naBieHue».

BonHbIii pexxuM pacTeHHi: CTpOCHHE YCThUIl: (PaKTOPhI, BIUSAIONIME HA HX
PACKpBITUE U 3aKPBITHE. 3HAUCHHE MEXAHU3Ma PETYJISIIUU UCTIAPEHHUSI BIark paCTCHUEM.
[Ipaktuueckas padorta «IIpuroToBieHue mpenapara yCTbUI] METOJIOM CIICTIKAY.

HccnenoBatenbckue paboThl: «BrnusHue ycmoBul cojepkaHus pacTeHUM Ha
KOJINYECTBO YCTBHILY.

@doTOCHHTE3 — YHHKAIBHBIM Tporiecc pacTeHuil. TemHOBass u cBeToBas (ha3bl
dotocunTe3a. 3HaueHne HOTOCHHTE3A IS KUBBIX opraHu3MoB. [IpakTuueckas paborta
«DyHKIMOHANbHAS  JWArHOCTMKA PACTEHHMM MO  AKTUBHOCTH  XJIOPOILJIACTOB
UccnenoBarensckass pabora «Ompenenenne xmopobumia A u b, onenka
(OTOCHHTETUYECKOIN aKTUBHOCTH PACTCHUI U (PAKTOPOB, BIHSIONINX HA HEEY.

@akTopbl poCTa pacTeHUM: BO3AyX U a’pauus. [log3eMHOe ObIXaHWE pACTEHUN:
COCTaB TIOYBEHHOTO BO3ayxa, Ta3oo0MeH. [a3000MeH mpu  OECIOYBEHHOM
BbIpamuBanuu. [Ipaktuyeckas pabora «Aosparus, CO2 u O2. JlpixaHue pacTeHUII».
[Tpaktuueckas pabota «/[prxaHue pacTeHuUii: OLEHKAa THTEHCUBHOCTH JIBIXaHUSI pACTCHUN
U IUIOJOBY.

UccnenoBatenbckue paboTel: «BnusHue cnocoba BeipamuBaHus (cocTaBa
MUTAaTEIbHON CMECH, CXEMbl BHECEHHS ) HA POCT U Pa3BUTHSI PA3JTUYHBIX PACTCHUI.



6. Kyavmypnwvie pacmenun. Coepemennvie acnekmut cenexkyuu (20 uacos)

Kak uyenoBek crtan wucnonbs3oBaTh pacteHusi? CBA3b pPa3BUTHS [UBHIN3AUU
YeJI0BEKa U OJIOMAIlHUBaHUs pacTteHuiu. [Jomectukanusa. Juckyccus «Jlomectukanus,
BCE JIM PACTEHHs] W JKUBOTHBIE, KOTOPBIE JKHUBYT PIJOM C YEJIOBEKOM WM
0JIOMAaITHUBAOTCA? MOKHO JIM CYMTATh TapaKaHa OJIOMAITHEHHBIM >KUBOTHBIM 7

HacnienctBeHHOCTh U U3BMEHYMBOCTh — OCHOBHBIE CBOMCTBA YKUBBIX OPraHU3MOB.
N3menuuBocth. Buasl u3menumBocth. [lpakTuueckas paborta «MoaudukannoHHas
M3MEHYUBOCTD (JIUCThS, UTOJIKU C OJHOTO JIEPEBA)».

I'en — wMarepuanbHbIi HOCHUTEIb HACJIEACTBEHHOCTH U  M3MEHYUBOCTH.
HyxiienHoBble KUCIOTHI. JIokanu3anus reHeTUYECKOro MaTepuana B KieTke. JleneHue
kietok. Permmukanus JIHK. OcHoBHas jormMa MosekyisspHoit Ouonoruu. Tpanckpumnus.
Tpauncnsuusa. Mytanuu. [Ipaktuueckas padota «['eH — HHCTpYKIUS 1O COOPKE KIETKU
(Ha Oucepe unu KoHCTpykTope)». IlpakTuueckas padora «Myrtamuss Ha OyrepOpojie
(J1r060i 00BEKT M3 TpeAbIayIIeH padoThl, T/Ie MU3MEHEHHE WHCTPYKIIMU TMPHUBEIET K
M3MEHEHHIO BHEIIHETO BUa OOBEKTa)».

OddexT OyThUIOUHOTO TOPJBIINIKA M TeHETHYECKoe pa3zHooOpazue. UTo Takoe
reH0aHk? 3adeM COXpaHATh I'€HETHYEeCKHEe pecypchl pacteHuil? OCHOBHBIE CIOCOObI
COXpaHCHHUsI TCHETHUECKUX PECYPCOB pacTeHuH (ex situ u in Situ).

3nauenue pabor H.M. BaBunoBa. 3akOoH TroOMOJIOTHYECKUX PsioB. LleHTpHI
MPOUCXOXKICHUS KyJIbTypHbIX pacteHnunt H.M. BaswioBa u ILM. JXXykosckoro.
[Ipaktuueckas pabota no rpynmnam «OTKy/Ja Ha HATUX CTOJIaX (GPYKTHI/OBOIIH/3TIaKK.

OcHoBHBIE MeTonbl cenekuuu. [ ubpunuzarnus. dopmbl otdopa. OcHOBHBIE
HANIPABJICHUS CENIEKIIUU: YIYYIICHUE ypOKAMHOCTH, YCTOMUMBOCTA K OMOTUYECKUM U
abumotndeckuM ¢akropam. IIpakTudeckas padota «BreipamuBaem ropox. Kak mposectu
CKpEILIMBAHUE y TOPOXay.

Ecte mu xu3Hp B mipoOupke? DBHOTEXHOJOTHS KYyJbTYPHBIX pPAaCTCHUH.
UccnenoBarensckas pabota «BeipamuBanue pacteHuil B mpoOupke» (MOKHO
BOCIIOJIB30BATBCA PE3YJAbTATAMUA NPEABIAYIINX JKCIEPUMEHTOB MO COCTABIICHUIO
MUATATEIbHBIX PACTBOPOB JI PACTCHHUIN).

Kak  gemoBek  moxker  momupummpoBaTh  pacteHusi?  ['eHeTrmueckoe
penaktupoBanue. CoOBpeMEHHbIE  MOAXOAbl W JOCTHXKEHHS  T€HETHYECKOIO
penaktupoBaHuss  pacteHuil.  IIpakTuueckas  pabota  «I'€HOMHBIE  HOXKHHIIBI
(MmonenmupoBanue padotel cucreMbl CRISP-Cas).

7. Pacmumensnas npooyxkuus. (8 uacos)
Hanzemuble u nmoazemubie opranbl pacteHuil. [loOer u Bugon3MeHEHHBIN mooer
pactenuii. CriocoObl pa3MHOXKEHUSI PACTEHUH.
[lonsiTue o0 KkauecTBe MpOAYKTOB nuTaHus. [IpoOiieMbl KOHKYpeHIUU
OTEYECTBEHHBIX MPOJYKTOB MUTAHUSI C UMIIOPTHBIMHU. JIOTHCTHKA TOCTABKU U CPEJICTBA



COXpaHEHHUsl MPOAYKTOB mHUTaHus. [lpakTuueckas pabora «llpemenbHo aomycTHMBIE
kourerTparuu (IIJIK) u MeTonbl KOHTpOJsi GE30MaCHOCTH PACTHTEIBHBIX MPOIYKTOB
TUTAHUS.

Mukpo3seneHs: MoJae3HOCTh U TexHoJorus. MccnegoBarennckas padora «OleHka
KauecTBa BBIPAILIEHHON MUKpPO3€eJIeHU» (JTU00 CBOS, MO0 U3 Mara3uHa).

XUMUYECKHHA aHanm3 POAYKIIHH. OCHOBBI CHEKTPOPOTOMETPHH.
[Hotenmmometpusi. Xpomatorpadus. [Ipakruueckas padbota «MeToabl OLEHKH KayecTBa
pPaCTUTENHHON TPOAYKIMU: XpaHEHHE W COXPAHHOCTh TMUTATENBHBIX BEHIECTB» (10
JIOCTYITHOMY O0OPYIOBAaHUIO).

HccnenoBarensckass pabora «Ompenenenue ButamuHa C MeTogoM 0OpaTHOTO
TUTPOBAHHUS B IUI0/IaX HA Pa3HOM CpOKe (Crioco0e) XpaHEHUs».



TEMATHYECKOE IINTAHUPOBAHUE

Monyb «OcHOBBI pacTeHHEBOACTBA» /-8 Kiacchl (68 yacoB)

Tembl OcHoBHOE coep:KaHue JesiITeJIbHOCTD
IIKOJbHUKOB
Tema 1. BBegenue B | UTo-Takoe paCTEHUEBOICTBO: [TpakTuueckas pabora
pacTeHueBOACTBO OCHOBHBIE (haKTOPhI «bouka JInbuxa.
(2 4) BBIpalllMBaHUs PACTCHUM.

Uctopus pazsutus
arpOXUMHYECKUX 3HAHUH
(pabotel M.B. Jlomonocosa, O.
JIubuxa, byccenro, B.B.
HoxyuaeBa, K.A. Tumupszesa,
II.A. KocteiueBa, /1. H.




[IpstHuIIHMKOBA U Ap.).

Tema 2.
ArpoTeXHUYeCKHH
IKCrepuMeHT (6 4)

[IpaBuiia noCTaHOBKH
arpO’KCIEPUMEHTOB.
ITocTanoBKa DKCIIEPUMEHTOB C
pacteHusiMU. Bb160p TEMBI,
COCTaBJIEHUE TUIIOTE3BI, LEIU U
3a/1a4 SKCIEPUMEHTA I10
BBIpAIlMBAaHUIO PACTCHUH B
KOHTPOJIUPYEMOU Cpere.
KonTtponu, noBTOpHOCTH,
IPOBEAECHUE DKCIIEPUMEHTA.
[InaHupoBaHKE SKCIIEPUMEHTA.
OruieHka pe3ynbTaToB
JKCIEPUMEHTA.

OcBo€HME TEXHOJIOTUH
KPYTJIOTOAMYHOTO BhIPALIMBAHUS
cajaToOB U MUKDPO3EJICHH B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIOBHSIX.

HccenenoBarenbekas
pabora «DakTopkl,
BJIUSIOLIME HA
npopacTaHue ceMsiH (pocT
IIPOPOCTKOB ).
[TpakTuueckas pabora
«COO0p yCTaHOBKH JIs1
BBIpAIIMBAHUS PACTCHHI B
KOHTPOJUPYEMBIX
YCIOBUSIX).

Tema 3. Poas
XHMHYECKUX
3JIEMEHTOB B

NUTAHUU PACTCHU I
(20 u)

Bopa. PactBop. BeiTsikka.
AHHOHBI, KATHOHBI,
3NEKTPONPOBOIHOCTh U pH
pactBopa. Posib XuMuueckux
3JIEMEHTOB B IUTAHUU PACTEHUM.
[TonyueHne nuTaTENbHBIX
BEILECTB PACTCHUSIMHU.

Y noOpeHnusi: opraHu4ecKue,
MUHEpAaJbHBIE,
MHUKpOoOHonornueckue. TUIsl
MATaHUs pacTeHul. Bo3aymHoe
U MUHEpalibHOE (KOPHEBOE)
MUTaHUE pacTeHu. Tpancnopt
MUTATEIbHBIX BEIIECTB
paCTEHHI: BOCXOISAIINHN 1
HUCXOJAIINMN TOK. Baxknenmue
KaluiHbIe, (pocdopHbIe U
a30THBIC YIOOPEHMS, HX
cBoiicTBa. [IpocTeie u ciiokHBIE
yIOOpEHUSI.

Poct u pazButue pacrenui:
ATarbl OHTOreHe3a, (PaKTOpHI,
BIIASIOIIME HA POCT PACTEHUI:
CBET, I'yCTOTa MOCAJI0K, MUTAHUE,
cyocTpar.

Oco0eHHOCTH TUTAHUS

[TpakTuyeckas pabora
«CxeMbl MUTATENbHBIX
pacTBOpoB. Pacuet 103
yInoOpeHui 1is
MATATEIbHBIX PACTBOPOBY.
[IpakTuueckas pabora
«IIpaBuna cmemmBaHus
yI00peHU»
[IpakTraeckas paboTa
«IIutanue pacTeHuu:
TEXHOJIOT U
MPUTOTOBIICHUS
MUTATEIbHBIX PACTBOPOB
JUISL Pa3HbIX KYJIBbTYP».
[IpakTrueckas pabota
«MOHUTOPUHT
MUHEPAJIBbHOTO MUTAHUS
PaCTEHHI».
[IpakTrueckas pabota
«PacturenpHas
JTIMarHOCTUKAY.
HccnenoBarenbckas
pabota «O1ieHKa
COCTOSIHUSI KOMHATHBIX
pacTeHul, paCTeHUI Ha
LIKOJIBHOM TEPPUTOPUH,




pacTeHuii a30ToM. A30T U €ro
3HAYEHUE B )KU3HU PACTCHUMU.
@opmBI a30Ta U UX
peBpalicHue B MOYBE.
Uctounuku dpocdopa nis
pacteHus. 3Ha4eHUe
dbocdhopconepkanux
COEMHEHUN B KieTke. Posb
MAaKpOIPrUYE€CKUX COCTUHEHU N
dbocdopa B sHEpreTHIECKOM
oOMmeHe.

Bnusinue kanust Ha ¢pusndeckue
CBOMCTBa MPOTOIJIA3MbI, HA
dbepMeHTHI yTIeBOOPOIHOTO
oOMeHa, cUHTEe3 OCJIKOB U .
Ponb xanus B moanepkaHuu
MOHHOTO OajaHca B TKaHSX, B
poleccax cCaMOperyJsuu.
Perynsaropuas u
CTPYKTYpOOOpa3oBaTesibHas
pOJIb Kanblus. Y4acTue B
00pa3oBaHUU KIIETOYHOU
CTEHKH, NOJIJIEPHKAHUN
CTPYKTYpbl MEMOpaH u
pEryJsilus UX MPOHULIAEMOCTH.
3HaueHUE MarHus B
MeTaboIM3Me paCTCHUI.
Marnuii B coctaBe xjopoduiia,
CXOJICTBO XJIopoduiIa U
reMorjao0nHa Kak
CBUJIETENILCTBO €IMHCTBA
OpraHUYeCcKOro Mupa.

Cepa u ero oOCHOBHBIC
COEMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHU3aLHU
KJIETKH, Y4acTHE B
OKHUCITUTEIBHO-
BOCCTAHOBHTEIIbHBIX PEAKIIUAX
MUKpPO3IEMEHTBL.
[Ipencrasnenus o posau
MUKPO3JIEMEHTOB B
MeTaboIM3Me paCTeHHI.
Oco0eHHOCTH TOCTYIUICHUS
MUKPO3JIEMEHTOB B PACTCHHSI.
CuHeprusm u aHTarOHU3M

yCTaHOBKA MPUYNH
MaTOJIOTHYECKHUX
COCTOSIHUH (TIpH
HaJTUYUN )».
HccnenoBarenbekas
pabota «OreHKa BIUSTHUS
pa3IMYHBIX DJIEMEHTOB Ha
COCTOSIHUE PACTECHUMN
(cocTaBieHue pa3IMYHbIX
MOJIKOPMOK)».




3JIEMEHTOB ITUTaHUS PACTCHUM.
PacturensHas quarHocTuka u
METObI UICHTU(DUKAIIUN
HeJ0CTaTKa/M30bITKA DJIEMEHTOB
ITMUTaHUS.

Tema 4.
Peryasitopsl pocta
pacreHuid. 3ammura
pacrenuii (4 4)

ITonsaTHE O perynaTopax pocra
pacteHuii. CTUMYIIATOPHI pOCTa
— (UTOrOpPMOHBI (ayKCHHBI,
ruO0epeITUHbI, ITMTOKUHUHBI).
HNHrudutopsl pocta pacTCHHIA:
1. mpuponnsie (abcru3zoBas
KHUCJIOTa U HEKOTOPHIE
(dbeHoIbHBIE BEleCTBa
(MKymMapoBasi, KOpUJIHas,
CaJIMIUJIOBAsT KUCIIOTHI).

2. CHHTETHYECKHE
(MOpdaKTHHBI, peTapAaHTHI,
nehONMaHTHI, JICCUKAHTBI,
repOuIn el ). DUTOMOHUTOPHHT
Y OIICHKA COCTOSTHUS PaCTCHHIA.
CoBpeMeHHBIE CITIOCOOBI
MOHHUTOPHHTA.

3ammTa pacTeHH OT
BpEeIUTENCH: OCHOBBI
ouomeTo/1a.

[TpakTuueckas pabora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSTHUS
pactennii. CoBpeMEHHBIE
CHIOCOOBI MOHUTOPUHTA.

HccnenoBarenbckast
paboTta «Bnusiaue
rerepoaykcuHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAJUAX, B pa3HbIX
YCIIOBUSIX) Pa3IMYHBIX
pacTEHUIN».

[TpakTuueckas pabora
«HCcekTapuu: mpaBuia u
YCJIOBHUS pa3BeleHUs
HIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi M
MOYBEHHAS
KYJbTYPbI, HX
NnpuMeHeHHe B
BbIpallMBAHUU
pacTeHmuii.
duzunosorusa
pactennii (8 1)

Bonnas, necyanasi 1 mouBeHHas
KYJBTYpBI, UX IPUMECHEHUE B
BBIPAIIIMBAHUMN PACTCHUM.
[IpoBenenue BOAbI B KOPHE U
cTeOJie pacTeHU.

Bonsblii pe:xuM pacTeHui:
CTpOEHHUE YCTHHUII: (PaKTOPHI,
BJIUSIIOIINE HA UX PACKPBITHE U
3aKphITHE. 3HAUCHHE MEXaHU3Ma
peryJsiliy UCTIAPEHUS BJIaru
pacTeHUEM.

DOTOCUHTE3 — YHUKAJIbHBIN
npolecc pacteHuil. TeMHoBas u
cBeroBas (a3el PoTOCUHTESA.
3HaveHue HOTOCHHTE3A IS
KUBBIX OPraHu3MoB. PaKTOPHI
pocTa paCTeHUI: BO3AYX U
aspanus. [logzeMHoe apIxaHue
pacTEHHUIt: COCTaB MOUYBEHHOTO
BO3/1yXa, ra3oo0meH. ['a3000MeH

[IpakTraeckas paboTa
«KopHeBoe naBiieHuEY.
[IpakTraeckas paboTa
«IIpuroroBnenne
npenapara yCThbHI]
METOJOM CJICTIKa».
HccnenoBarenbeckue
paboTsl «Brnusane
YCJIOBUM COEPKAHUSA
pPacTeHU HA KOJIUYECTBO
YCTBUID.

[IpakTrueckas pabota
«DyHKIHMOHATbHAS
JIMAarHOCTHKA PAaCTCHUU MO
aKTUBHOCTH
XJIOPOTLIACTOBY.
HccnenoBarenbckas
pabota «OnpeneneHue
xyopoduinna A u b,
OLICHKA




npu 0eCrIOYBEHHOM
BBIPAILMBAHUH.

(OTOCUHTETUYECKOM
AKTUBHOCTHU PACTECHUH U
(bakTOpOB, BIUSIONIUX HA
HEey.

[TpakTuueckas pabora
«Aspanus, CO2 u Oo.
JIpIxaHue pacTeHUuN».
[TpakTuueckas pabora
«/IpIXaHUE pacTEHUM:
OllIeHKa HMHTCHCUBHOCTH
JIBIXaHUS PACTCHUN U
UTOJIOBY.
HccnenoBarenbckue
pabotbl «BnusHue
crioco0a BeIpaluBaHuUs
(cocTaBa mUTATEIBHOM
CMECH, CXeMbI BHECCHHS)
Ha POCT U Pa3BUTHS
Pa3IMYHBIX PACTCHUI.

Tema 6.
KyasTypHBbIC
pacTeHmusl.
CoBpeMeHHbIE

ACMEKTHI CeIeKINH
(20 u)

Kak denoBek cTan UCIoiab30BaTh
pactenus? CBsi3b pa3BUTHS
IMBUJIN3AIMN YEJIOBEKA U
OJIOMAallTHUBAHUS PACTECHHUIA.
JlomecTukarusi.
HacnenctBeHHOCTD U
U3MEHUYUBOCTh — OCHOBHBIC
CBOMCTBA KUBBIX OPTraHU3MOB.
N3menunBocTh. Buab:
U3MEHUYUBOCTD.

['en —maTepranbHbI HOCUTENb
HACJICICTBEHHOCTH U
n3MeHUYUBOCTU. HyKiIenHOBBIE
KHUcoThl. JIokanmu3amus
F€HEeTUYECKOro MaTepuasia B
KJIETKE. JleleHne KIeToK.
Pernukanus JIHK. OcHoBHast

JI0OTMa MOJIEKYJISIpPHOM OMOJIOTUH.

Tpanckpunuus. TpaHcasnus.
MyTranumu.

DddexT OyTHUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpa3zue. Uto Takoe
reH0aHk? 3aueM COXpaHsITh
T€HETUYECKHUE PECYPCHI
pactenuii? OCHOBHBIE CLIOCOOBI

Juckyccus
«JlomecTukanus, Bce JIu
pacTeHus U )KUBOTHEIE,
KOTOpBIE KUBYT PSIZIOM C
YeJI0BEKOM UM
OJIOMAIIHUBAIOTCA?
MO3KHO 1 cUUTaTh
TapakaHa 0JIOMalTHEHHBIM
KUBOTHBIM 7.
[IpakTraeckas paboTa
«MoaudukanronHas
U3MEHYUBOCTD (JIUCThA,
UTOJIKK C OJTHOTO
JIEpEBA)».

[IpakTrueckas pabota
«I'eH — HHCTPYKUHUS 1O
cOopke KJIeTKH (Ha Oucepe
WA KOHCTPYKTOPE)».
[IpakTrueckas pabota
«MyrTanus Ha OyTepOpoe
(J1r000#1 00BEKT U3
npeablylieil paboTsl, rae
M3MEHEHUE UHCTPYKIIUU
MpPUBEIET K U3MEHEHUIO
BHEIIIHETO BUJIA
00BEKTa)».




COXpaHEHHUS TCHETUYCCKUX
pecypcoB pacteHui (eX Situ u in
situ).

3nauenue padot H.W. BaBunosa.

3aKOH rOMOJIOTUYECKUX PSAIOB.
LlenTpBI MPOUCXOKACHUS
KyJbTYpHBIX pacTenui H.U.
Basuiiosa u I1.M. XykoBckoro.
OCHOBHBIE METO/IbI CEJICKIINH.
I'mu6punuzanus. dopmer ordopa.
OcCHOBHbIE HaNpaBJICHUS
CEJIEKLIMU: YJIyUIICHUE
YPOXKaWHOCTU, YCTOMYMBOCTHU K
OMOTHYECKUM U aOMOTUYECKUM
dakTopam.

Ectb nu xxu3up B mpodupke?
buorexHonorus KyibTypHBIX
pacTeHUM.

Kak uenoBek MoxeT
MOAU(GUIIMPOBATH PACTCHUS ?
I'eneTnyeckoe pegakTHPOBAHUE.
CoBpeMeHHbIE TOAXObI U
JNOCTHKEHUSI TEHETUYECKOT 0
pEIAKTHPOBAHUS PACTEHUM.

[TpakTuyeckas padbora o
rpynmnaMm «OTKyna Ha
HaIIMX CTOJIax
(GPYKTHI/OBOIIM/3TTAKH.
[TpakTuueckas pabora
«BrpipamuBaem ropox. Kax
MIPOBECTH CKPEILIMBAHUE Y
ropoxay.
HccnenoBarenbekas
pabora «BripaniuBanue
pacTeHuil B mpoOupKe»
(MO>XHO BOCIIOJI30BAThHCS
pe3ysibTaTaMu
TPEIBITYIINX
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUUISL pacCTEHUH).
[TpakTuyeckas pabora
«["eHOMHBIEC HOXKHHUIIBI

(MomenupoBaHue PabOTHI
cucteMbl CRISP-Cas)».

Tema 7.
PacTturennHas

npoaykuus (8 1)

Hanzemuble u noa3eMHbie
opranbl pacteHuit. [Tober u
BUJIOMU3MEHEHHBIN I100ET
pacteHuii. CriocoOsbI
Pa3MHOXKEHUS PACTECHUM.
[TonsiTHe 0 KauecTBE NPOAYKTOB
nutanus. [Ipo6raemsr
KOHKYPEHIIMM OT€YE€CTBEHHBIX
IPOJIYKTOB MUTAHUS C
UMIIOpPTHBIMU. JlorucTuka
JIOCTaBKH U CPEJICTBA
COXpaHEHHS TPOIYKTOB
MUTAHUA.

Mukpo3eneHsb: MoJe3HOCTh U
TE€XHOJIOTUSI.

XUMUYECKUNA aHAIIN3
npoayKiuu. OCHOBBI
CIIEKTPOOTOMETPHH.
[ToreHumomeTpus.
Xpomatorpadusi.

[TpakTraeckas paboTa
«IIpenenbHo 1OMyCTUMBIE
koHreHntpauuu (IT1K) u
METO/JIbl KOHTPOJIA
0e30macHOCTH
PaCTUTENBHBIX TPOTYKTOB
MTUTAHUS.
HccnenoBarenbekas
pabora «O1eHKa KauecTBa
BBIPAIICHHON
MUKpoO3eJeHn» (JTn00
CBOSI, TMOO U3 Mara3uHa).
[IpakTrueckas pabota
«MeTobI OILIEHKHU
Ka4ueCTBA PACTUTEIBHOU
MPOAYKIUU: XpAHEHUE U
COXPaHHOCTb
MUTATEIbHBIX BEIIECTBY
(Mo 1ocTynmHOMY
000pyI0BaHHUIO).
HccnenoBarenbekas




pabota «OnpeneneHue
BuTamuHa C MeTogomM
0o0paTHOro TUTPOBAHUS B
TI0JIaX Ha Pa3HOM CPOKE
(cmoco6e) XpaHEeHUS».
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