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HOACHUTEJIBHAA 3AIINCKA

AKTYyaJlbHOCTb W Ha3HaueHHe mnporpammbl. I[Iporpamma paspaboTaHa 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
0COOEHHOCTBIO MTPOEKTHO-UCCIEA0BATENBCKOM AESITEIbHOCTH. JTa NEATEIBHOCTD JIEKUT
B OCHOBE TI03HABaTEILHOTO MHTEpeca pedeHKa, SIBISICTCS 3aJI0TOM YMEHHMSI TUTAHUPOBATh
Mo0bIe ACMCTBYS U BaXKHBIM YCJIOBUEM YCIICUTHOM peanu3anuu uzaeil. Jlroopie n3MeHeHus
COBPEMEHHOI'0 OOIIEeCTBa CBS3aHbl C NPOEKTAMH U HCCIEIOBAaHUSIMH — B HaykKe,
TBOpUECTBE, OM3HECe, O0IIECTBEHHON KU3HH. [[09TOMY Ba)KHBIM 3JIEMEHTOM DPAa3BUTHS
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
MBIIIJICHUS, CBOOOIbI CAMOBBIPAYKEHUS U UHIUBUIYAIbHOCTHU CY>KJICHUM.

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 IEPBYI0 Ouepelb IIKOJIbHUKAMHU, KOTOpbIE HMEIOT CTOMKHI HWHTEepec U
COOTBETCTBYIOILYIO MOTUBALIMIO K U3YUEHUIO NIPEAMETOB €CTECTBEHHO-HAYYHOIO [IMKIIa,
€CTECTBEHHBIM HAyKaM M TEXHOJIOTHSIM.

B moapocTkoBOM BO3pacTe ydaluiuecs NposBIISIIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 005acTh 3HAHWW, HAYYHOM HAMpaBICHUU WU TNPOPECCHOHATBHOU
JeSTEeNbHOCTH. TakuMm oO0pa3oM MPOUCXOAUT (GOPMHUPOBAHUE IIO3HABATEIPHOW W
npo¢eCCUOHANLHON COCTAaBJSAIONICH JIMYHOCTH, TOMOTAET ydalleMycsl B ONpeIeICHUU
OyayLIero >KM3HEHHOT'0 IyTH U B PO ECCUOHAIBHOM BBIOOPE MOCIE OKOHYAHMSI IIKOJBI.
[TogoOHOrO pojia 3aMHTEPECOBAHHOCTh CTUMYJIMPYET OCTOSIHHOE KEJIaHUE MIKOJIbHHUKA
K TO3HAHWIO HOBOTO, PACHIMPEHUI0 U YINIYOJICHUI0O COOTBETCTBYIOIIMX 3HAaHWM, U
MOJIyYEHHUIO HOBBIX B TOM UYHCIE NPAKTUYECKUX HABBIKOB, a TaKX€ MOTHUBUPYET
y4aiierocsi Ha npo(OpueHTaLUIO.



[Iporpamma HameneHa Ha TOMOIIL PEOCHKY B OCBOSHHWM OCHOB OpTaHM3AIlUU U
OCYIIECTBIICHHS] COOCTBEHHOM MPOCKTHO-UCCIIEAOBATEILCKON JACITCIBHOCTH, a TAKXKE B
MPUOOPETCHHH  HEOOXOIMMOTO  ONbITa I paboOThl  HAA  HWHIWBHIYATbHBIM
WCCJICIOBAHUEM WIIM TPOEKTOM. [IporpaMma TMOMOXET IIKOJBHHUKY B Oosiee TITyOOKOM
M3YYCHUH MHTEPECYIONIeH ero o0JacTH €CTECTBEHHBIX HAyK, a TAK)KE B MPUOOPETECHUU
BRXHBIX COIIMAJIBHBIX HABBIKOB, HEOOXOIUMBIX IS MPOJYKTUBHOW COIMAIU3ANNHA U
(dbopMHUpOBaHUS TPAKIAHCKON TTO3UITUN:

— HaBBIKa CaMOCTOSITCIIBHOTO PEIICHUS aKTYaJIbHBIX HCCIICIOBATCIBLCKUX WU
NPAaKTHYCCKUX 3a/1ad, BKIIOYAIOMIET0 B ce0s yYMEHHE BHJECTh M aHAJIW3HPOBATH
npoOJIeMBbl, HYXJAIONIUECs B PEINICHWH, YMEHHE JCTaJbHO TNpopabaTeiBaTh U
peann30BBIBAThH CIIOCOOBI PaOOTHI ¢ HUMH, YMEHHE TNIAHUPOBATH COOCTBEHHYIO Pab0Ty H
CaMOCTOSTEILHO KOHTPOJIMPOBATH CBOE TIPOJBMIKEHHUE K KEITACMOMY PE3yJIbTATY;

— HaBBIKa T'€HEPHPOBaHUS W OPOPMIICHUS COOCTBEHHBIX HJCH, OOJCUCHHUS HX B
yJIOOHYIO JIJIsl PaCIPOCTPaHCHHS POPMY;

— - HaBBIKA YBOKUTEIHHOTO OTHOIICHUS K YUy KMM B3TJIs1aM B UM, 0()OPMIICHHBIM
B paborax JApyrux JIIOJeH, JPYIMX aBTOPOB — BIIAJICIBICB HMHTE/UICKTyaIbHOU
COOCTBEHHOCTH;

— HaBbIKa  MYOJMYHOTO  BBICTYIUIGHHS  Tiepel  OOJIBIION  ayJauTOpueH,
apryMEHTHUPOBAaHMUS U OTCTAaWBAaHMS CBOEM TOYKH 3pEHHUS, OTBETOB HAa BOIPOCHI
CBEPCTHHKOB U B3POCIBIX, YOSKIEHUSI IPYTrUX B CBOEH MpaBOTE, MPOABUKEHUS CBOUX
Uaeu;

— HaBblKa pabOThI CO CHNENHUATU3UPOBAHHBIMU KOMIIBIOTEPHBIMHU MPOTrpaMMaMu,
7a00paTOpHBIM  000PYJOBaHUEM, TEXHUUYECKUMU YCTPOMCTBaMH, OWOJIMOTEYHBIMU
dboHIaMH W HHBIMH pecypcaMu, C KOTOPBIMH MOXET OBITh CBsi3aHa MPOEKTHO-
HCCIIeIOBATENbCKAs IEATETbHOCTD MIKOJIbHUKA.

Kpome Toro, pabora mKOJbHWUKA HaJ MPOEKTOM WM HCCIEeIOBaHUEM OyaeT
CIIOCOOCTBOBATH U PA3BUTHUIO €TO aIEKBATHOW CAMOOIICHKH.

JlanHas mporpamMma paccuuTaHa Ha paboTy co mKoidbHUKaMu / kiaccoB. [lemarory
BA)KHEE AKIIEHTUPOBATh CBOE BHUMAHHUE HE CTOJBKO Ha KAa4ECTBE pe3yJibTaTa MpPOEKTa
WJIM UCCJIEIOBAHUS, CKOJIBKO Ha TOM, YTOOBI YUAITUIICS MOTyYasl 3HAaHUS B TOM YHCIIE U
Yyepe3 BBINOJIHEHUE MPAKTUYECKOrO 3aJaHus, Jejal BbIBOAbI U YMO3aKIIOUYEHUS Ha
OCHOBaHUU CBOETO HCCIEIOBaHUS, YUWJICA CpPaBHUBATh €ro pe3yiabTaThl C
TEOPETUUYECKUM MATEPHAIOM U UCCIEIOBAHUIMU JPYTUX IIKOJIbHUKOB. TakuM 00pazom,
IIKOJIBHUK OCBOUT OCHOBBI TPOEKTHO-UCCIIEIOBATENBCKOM NEATEIbHOCTU U MPUOOPETET
HaBbIK KPUTUYECKOTO OTHOILICHHS K MaTepHaly.

[Iporpamma «OCHOBBI ~ pacTEHHWEBOJCTBA»  paccuuTaHbl Ha 34 daca Oyzaer
peanm3oBaHa B TeueHun | rona (34 aca B ron).
[Iporpamma peanusyeTcsi B KaueCTBE HEMPEPHIBHOIO 00Pa30BATEIHHOTO UKIIA TS
KJIACCOB €CTECTBEHHO-HAYYHON U arpOTEXHOJIOrMYECKON HAIPABIECHHOCTH.
B3auMocBsa3b ¢ nporpammoil Bocnutanus. [IporpamMmma kypca BHEYpOUYHOU
NEeATeNIbHOCTU pa3paboTaHa C Y4YETOM pPEKOMEHJAIMA MPUMEPHON MPOrpamMMbl



BOCIIUTAHMS, YYUTHIBAET IICUXOJIOrO-NIEAarornyeckrue 0COOEHHOCTH JTaHHBIX BO3PACTHBIX
KaTeropuid. 9To MO3BOJISIET HA MPAKTHKE COEIUHUTH OO0YYaIOLIYyI0 M BOCIHUTATEIbHYIO
NEATEIbHOCTD I€1arora, OpUEHTUPOBATh €€ HE TOJBKO HA MHTEJUICKTYyaJIbHOE, HO U HA
HPaBCTBEHHOE, COLIMATILHOE pa3BUTUE PeOCHKA. DTO MPOSBIISIETCS:

— B IPUOPHUTETE JIMYHOCTHBIX PE3YJIBTATOB PEATU3ALMU IMPOrpaMMbl BHEYPOUYHOM
NEATENbHOCTH, HAIIEAIINX CBOE OTPAKEHHE U KOHKPETU3ALUIO B IPUMEPHOM MPOrpaMme
BOCIIUTAHMS;

— B BO3MOYKHOCTH KOMIUIEKTOBAaHHSI PA3HOBO3PACTHBIX TPYIIl JJii OpraHU3aluu
npoQOPUEHTAIIMOHHON  JESATENbHOCTH UIIKOJIBHUKOB, BOCIHUTATEIIbHOE 3HAYEHUE
KOTOPBIX OTMEYAETCS B IPUMEPHOW NMPOTPaMMeE BOCIIUTAHHS;

— B HHTCPAKTUBHBIX q)OpMaX 3aHITUUN JJIs1 IIKOJIBHHUKOB, 06CCHCIH/IB3.I-OIJ_[I/IX
6OJIBH_IYIO HNX BOBJICYCHHOCTHL B COBMCCTHYHO C TICAaroroMm um JpyruMm JIOCTbMU
ACATCIIBHOCTD U BOSMOXHOCTD 06paBOBaHI/IH Ha €€ OCHOBC JCTCKO-B3pPOCIIbIX 06MHOCTCﬁ,
KIIFOUCBOC 3HAUCHHUC KOTOPBIX HJIA BOCHHUTAHUA TTOAYCPKHUBACTCSA HpHMGpHOﬁ
HpOFpaMMOﬁ BOCIIMTaHUA.

- Oco0enHocTH padoTHI yYHUTEJA IO MPpOrpamMme. 3a1a4ya YUYUTENS] COCTOUT
B TOM, 4TOOBI COMPOBOXIATh Mpollecc MpodeccroHaTIbHON OpPUEHTAIMH IIKOJIbHUKA,
packphiBasi MOTEHIMAT Ka)XJOro 4Yepe3 BOBJICUEHHWE B MHOTOOOPa3HYIO NEATEIbHOCTD,
OpraHu30BaHHYI0 B pas3Hbix ¢opmax. [Ipu stom pesynbrarom pabOThl y4uTeNls B
NEPBYI0 O4Yepelb SBIAETCS JIMYHOCTHOE pa3BUTHE ydamerocs. JIMYHOCTHBIX
PE3YIABTATOB YUYUTEIb MOXKET JOCTUYb, YBIEKAsl yUEHUKAa COBMECTHON U MHTEPECHON UM
000UM JIESTENbHOCTHIO, YCTaHABIWBasg BO BpeMs 3aHATUH JA00pOXKeIaTeNbHYIO,
MOJIIEP>KUBAOITYI0 aTMOC(epy, HACHIIAs 3aHSITHSI IICHHOCTHBIM COJIEpKaHUEM.

[IpumepHas cxema NpoBEACHUS 3aHATUHI 10 IPOTPAMME:

1. OOGBsAcHEHHE TCOPETUUSCKOTO MaTepuraa o TeMe.

2. TlogroToBKa K JKCIEPUMEHTAIBLHOMY 3aHSATHIO, OOCYXKIEeHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHATHUA.

3. IIpoBenenne mpakTUUECKOTO 3aHATHS — OCHOBHAS 3a/1adya OCBOCHHE METOIOJIOTHH
JAHHOT'O SKCIIEPUMEHTA.

4. Tlo OKOHYAHUU NPEMJIOKHUTH JETSIM, KOTOpPbIE 3aWHTEPECOBAIUCH JAaHHBIM
AKCHEPUMEHTOM, Pa3BUTh €r0 B HCCIEAOBATENbCKUM MpoeKT. s 3Toro HeoObXoaumMo
o0CcynuTh OOBEKTHI, KOTOpPHIE YYEHUK OyIeT WCCIeNoBaTh, COCTABUTHh IUIaH
AKCIEPUMEHTA.

5. TloMOYb yUeHUKY IPOAHAIM3UPOBATH PE3YJIbTAThl SKCIIEPUMEHTA.

OueHHUTh pe3yNbTaThl MPOEKTHO-UCCIEN0BATENbCKON NEATEIbHOCTU IIKOJIbHUKOB
MOXHO B TMpOIECCE 3alllUThl MMHU CBOUX pabOT B paMKax NIKOJIbHOW Hay4HO-
MPAKTUUYECKON KOH(EPEHITUH.



COJIEP KAHUE KYPCA BHEYPOUYHOM JEATEJBHOCTHA

Monyan «OcHOBBI pacTeHneBoacTBa» 7(34 yaca)
1. Beéeoenue ¢ pacmenuesoocmeo (1 uac)

Yro-Takoe pacTEeHHEBOJCTBO: OCHOBHBIE (DaKTOPbI BBIPAIIMBAHUS PACTEHUMH.
HcTtopus pa3zButus arpoxumMudeckux 3HaHui (padotel M.B. JlomonocoBa, 1O. JIubuxa,
byccenro, B.B. [lokyuaeBa, K.A. Tumupssesa, I1.A. Kocteiuena, JI.H. [IpsHuimnankoBa
u ap.). Ilpakruueckas padota «bouka Jlubuxa».

2. Azpomexnuueckuii 3kcnepumenm (3 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
skcriepuMmenTa. VccnenoBatensckas pabora «@DakTopbl, BIMSIOUIME HA MPOpACTaHHE
ceMsiH (POCT IPOPOCTKOB)».

OcBoeHME TEXHOJIOTUM KPYTJIOTOAUYHOTO BHIPAIIMBAHUS CAIATOB U MUKPO3EJIEHU
B KOHTPOJUPYEMBIX HCKYCCTBEHHBIX YycioBusix. COOp yCTaHOBKH  JJIst
BBIpAIIMBAHUS PACTEHUN B KOHTPOJIUPYEMBIX YCIOBUSX.

3. Poab xumuueckux snemenmos ¢ numanuu pacmenuii (10 uacos)

Bona. PactBop. BbITsbkKka. AHHMOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCT W pH
pactBopa. Pojb XUMHYECKUX 2JIEMEHTOB B TUTaHUM pacTeHuil. [lonydeHre nuraTenbHbIX
BeniecTB pacteHusiMu. [Ipaktuyeckas padora «Cxembl MUTATEIBHBIX PacTBOPOB. Pacuet
7103 YIOOpEHUH AJI MUTATEIBHBIX PACTBOPOBY.

YaoOpenusi: opraHuueckue, MHUHEpalIbHble, MHUKpoOOUONIOTrHYecKrue. THurbl
NUTaHUsl pacTeHui. Bo3aymHoe W MUHEpalbHOE (KOPHEBOE) MNHUTaHWE PACTEHUI.
TpaHCIOPT NHUTATENBbHBIX BEIIECTB PACTCHUN: BOCXOIAIIMA W HUCXOIAIIMK TOK.
Baxneitmue kanuitabsie, ¢pochopHbIe U a30THBIE YI0OpeHHs, X CBoMcTBa. [IpocThie u
cnoxHubie ynoOpenusi. [Ipaktuueckas pabora «llpaBmna cmemmBaHUS yHIOOPECHHIN
[IpakTrueckas padborta «llutanue pacTeHU: TEXHOIOTHS IPUTOTOBICHUS MUTATEIBbHBIX
PacTBOPOB ISl Pa3HBIX KYJIBTYP».

PocT u pa3BuTHe pacTeHMii: 3Tanbl OHTOT€HE3a, (aKTOPHI, BIUSIOIIUE HAa POCT
pacTeHHuii: CBET, ryCTOTa MOCAI0K, MUuTaHue, cyocrpat. [Ipaktuueckas pabora
«MOHUTOPUHI MUHEPATBHOTO TUTAHUS PACTCHUIN».

Oco0eHHOCTH THTAaHHUS PACTEHUH a30TOM. A30T W €ro 3HaueHWe B IKU3HU
pactenuii. @opMbI a30Ta U UX MPEBPAILICHUE B ITOYBE.

Ucrounuku dpocdopa anst pacrenus. 3HaueHue hocdopcoaepkamnx coeAMHEHNM
B KJIeTKe. Posib Makpospruueckux coeinHeHu pocdopa B IHEPreTuyecKoM OOMEHE.

Brnusinue kanuss Ha (uU3MYECKHE CBOMCTBAa MPOTOIUIa3Mbl, Ha (EPMEHTHI
YTJIEBOJIOPOJIHOTO OOMEHa, CUHTE3 OeNKOB U Ap. Poib kanus B noaaep:kaHU HOHHOTO
OanaHca B TKaHSX, B IpoLieccax CaMOperyJIsiuu.

PerynstopHass u CcTpyKTypooOpa3oBaTesibHasi pPOJib Kalblusi. YuacTue B
00pa3oBaHUU KIIETOYHON CTEHKH, MOJJIEP>KaHUKM CTPYKTYPbl MEMOpaAH U PErysius UX



ITPOHUIIAEMOCTH.

3HaueHUe MarHusg B MeTa0onu3Me pacTeHuid. MarHmii B cocTaBe Xjopoduiuia,
CXOJACTBO XJOpOpHUIJIa U TeMOrJ00MHA KaK CBHUJIETEIBCTBO €AMHCTBA OPraHUYECKOTO
MHpA.

Cepa 1 ero OCHOBHBIE COEJUHEHHUS, X POJIb B CTPYKTYPHOU OPraHU3alMM KIETKH,
y4acTHE B OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUSAX.

Muxkpoanementsl. IlpencraBieHus O poJii MHUKPO3JIEMEHTOB B MeTa0oJIM3Me
pacteHuii. OCOOEHHOCTH MOCTYIUIEHUS MHUKPO3JEMEHTOB B pacTeHus. CUHEprusMm u
AHTAarOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUII.

PacturenbHas JUarHoCTMKa M METOJbl MACHTHU(UKALMK HEIO0CTaTKa/M30bITKA
aneMeHTOB nutanud. [Ipakruueckas pabora «PactutenbHas AMArHOCTUKAY.

Uccnenosarenbckas padota «O1ieHKa COCTOSIHUS KOMHATHBIX PACTEHUM, PACTEHUI
Ha IIKOJBHOW TEPPUTOPUH, YCTAHOBKA MNPHUYMH NATOJOTUYECKUX COCTOSHUM (Tpu
HaJIMYHUH ).

UccnenoBatenbckass pabora «OleHKAa BIUSHUS Pa3IAYHBIX JJIEMEHTOB Ha
COCTOSIHUE pacTeHUH (COCTaBIECHUE PA3IMUHBIX TTOJIKOPMOK ).

4. Pezynisamopul pocma pacmenuii. 3awuma pacmenui (2 uaca)

[Tonsitue o perymnsatopax pocra pacteHuil. CTUMYIATOPBI pocTa — (PUTOTOPMOHBI
(aykcunbl, THOOEpEIUTUHBI, IUTOKUHUHBI). IHTHOUTOPHI pocTa pactenuii: 1. mpupoaHbie
(abcum3oBasi KMCIOTa U HEKOTOpbIe (DeHOJBHBIE BellecTBa (MKyMapoBas, KOpUYHas,
CANMIIWIIOBAast K-ThlI), 2. CUHTeTHYecKHEe (MOpGAKTUHBI, pPETapAaHThI, e(OTUAHTHI,
JECUKaHThl, repOunuabl). OUTOMOHUTOPHUHT U OLIEHKAa COCTOSHUS PACTCHH.
CoBpemenHnbie crocoObl MoHUTOpUHTA. [IpakTHueckas padota «OUTOMOHUTOPHHT U
OIIEHKA COCTOsIHUA pacTeHui. CoBpeMeHHBbIE CTIOCOOBI MOHUTOPHHTA.

UccnenoBarensckas pabora «BnusiHue rerepoaykcrHa Ha mpopacTaHue (pocT Ha
Pa3HbIX CTAJUAX, B PA3HBIX YCIOBHIX) PA3TUUYHBIX PACTCHUI.

3amura pacTeHU OT BpeauTenel: ocHOBBI Omomeroza. IlpakTudeckas pabora
«/HCcekTapuu: mpaBuiia U yCJIOBUS Pa3BEICHUS MOJIE3HBIX HACEKOMBIX).

5. Boomuasa, necuanas u nougennasn Kyaomypbl, UX NPUMEHEHUE 6 GbIPAUUEAHUU
pacmenuit. Qusuonozusn pacmenuit (4 uacos)

Bonnas, necuanas W Mo4yBeHHas KyJbTYpbl, HX NMPUMEHECHHUE B BbIpAllMBAHUU
pactenuii. [IpoBenenre Boasl B KOpHE U cTebne pactenuit. [Ipaktuueckas pabora
«KopHeBoe naBieHue».

BoaHblii pexuM pacTeHHil: CTpOCHUE YCThUIL: (PAKTOpBI, BIUSAIONIME HA HX
PACKpPBITHE U 3aKPBITHE. 3HAUECHUE MEXAHU3MA PETYIISIIANA UCITAPECHUS BIIATH PACTEHUEM.
[IpakTuueckas padota «lIpuroroBneHue npemnapara yCTbUll METOJIOM CIICTIKA.

UccnenoBatenbckue palboThl: «BrusHue ycnoBul coliepaHus pacTEeHUN Ha
KOJINYECTBO YCTBHIDY.

DOTOCUHTE3 — YHUKaJIBHBIN Tporiecc pacteHuil. TemHoBas u cBetoBas (a3bl



¢otocunTe3a. 3HaueHue (HOTOCHHTE3A AJIs KUBBIX OopraHu3MoB. [IpakTuueckas paborta
«DyHKIMOHANbHAsT  JUAarHOCTMKA PAaCTEHUM MO AKTUBHOCTH  XJIOPOIUIACTOBY
UccnenoBarensckass pabora «Ompenenenne xjopopumia A u b, onenka
(pOTOCHHTETUYECKON aKTUBHOCTU PACTEHUI U (PAKTOPOB, BIMSIOUIMX HA HEE).

@akTopsbl pocTa pacTeHui: BO3ayX U a’pauus. [loa3zeMHOe nbIXxaHue pACTECHHUN:
COCTaB TIOYBEHHOI'O  BO3/AyxXa, Tra3oo0MeH. [‘a3000MeH mnpu OECrOYBEHHOM
BbIpamuBanuu. I[lpaktuyeckas padora «Aspanus, CO2 u O2. JlpixaHue pacTECHUII».
[IpakTuueckas pabota «/lpIxaHue pacTeHuii: OlIeHKAa HHTEHCUBHOCTH JbIXaHUS PACTEHUI
U TUIOZIOBY.

HccnenoBarensckue paboThl: «BiusHue cnoco0a BbIpamuBaHus (cocTaBa
NUTATEIbHON CMECH, CXEMBbl BHECEHHs) HAa POCT U PAa3BUTHUS PA3JIMYHBIX PACTECHUI.
KynbrypHblie pactenusi. CoBpeMeHHbIe actiekThl cenekiuu (10 yacos)

Kak denoBex cranm wucnonw3oBarh pacteHusi? CBs3b pPa3BUTHS I[UBUIU3AIUU
YeJioBeKa M oJoMaliHuBaHus pacteHuid. Jlomectukamms. Juckyccus «Jlomectuxanus,
BCC JIM PACTEHUS U IKUBOTHBIE, KOTOpPHIE KHUBYT PSIJOM C YEJIOBEKOM UM
OJIOMAaIIHUBAIOTCS? MOXKHO JIU CUMTATh TapaKaHa OJIOMAITHEHHBIM KUBOTHBIM 7%

HacnencTBeHHOCTh M M3BMEHYMBOCTh — OCHOBHBIC CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menunBocth. Buael u3meHunBocth. [lpaktuyeckas pabora «MoaudukannoHHas
U3MEHYUBOCTD (JINCThSI, UTOJIKU C OJHOTO JEPEBA)».

I'en — wMaTepuaJbHBII HOCUTENb HACIEACTBEHHOCTH W HW3MEHYHMBOCTH.
HyxkiienHoBble KUCIOTHI. JIokanu3anus reHeTHYEeCKOro MaTepuana B KieTke. JleneHnue
kierok. Perumkanus JIHK. OcHoBHas qormMa MoJieKyasspHON Ouosioruu. TpaHCKpUIIIHS.
Tpancmsiusa. Myrtanuu. [IpakTuyeckas pabora «I'eH — HHCTPYKIIUS 1O COOpPKE KIIETKH
(Ha Oucepe unmu KoHCTpykTope)». IlpakThuueckas pabora «Myrtamus Ha OyrepOpoje
(J1r0001 00BEKT M3 TpeAbIAyIIeH PadoThI, Te M3MECHEHHE HHCTPYKIIMU TPUBEIET K
M3MEHEHHIO BHEIIHETO BUa O0BEKTa)».

DddexT OyTBUIOUHOrO TOPJBIIIKA M TeHETHYECKoe pa3zHooOpaszme. UTo Takoe
reH0aHk? 3adeM COXpaHATh T'€HETHYECKHE pecypchl pacteHuii? OCHOBHBIE CIIOCOOBI
COXpaHEHUs TCHETUICCKUX PECYPCOB pacTeHHi (eX situ u in Situ).

3nauenne pabor H.M. BapuioBa. 3akoH TOMONOTHMYECKUX psioB. LleHTpshI
MPOUCXOXKAEHUST KylabTypHbIXx pactennii H.M. BasunoBa u IL.M. JKykoBckoro.
[Tpaktrueckas padora o rpynmam «OTKy/a Ha HAITUX CTOJIaX (GPYKTHI/OBOIIH/3TaKM.

OcHoBHble MeroAbl cenekuuu. [ubpunmuzanus. Popmbel or6opa. OCHOBHBIE
HaIpaBJICHUS CEJICKIMU: YIYUYIIEHUE YPOKAWHOCTU, YCTOMUYMBOCTH K OMOTHYECKUM U
abuotnyeckuM dakropam. [Ipakruueckas padora «BeipammBaem ropox. Kak nmposectu
CKpEIIMBAHUE Y TOPOXay.

Ecte 1nu xu3Hp B mpoOupke? BHOTEXHOJOTHS KYJIbTYPHBIX pPAaCTCHUM.
UccnenoBatenbckass pabora «BelpamuBaHue pacTeHUd B HOpoOUpKe» (MOXKHO
BOCIIOJIB30BAThCSL  PE3yJbTaTaMU MPEABIAYIIUX JKCIEPUMEHTOB [0 COCTaBICHUIO
MUTATEIbHBIX PACTBOPOB JJII PACTCHHUI).

Kak  demoBexk  moxer  MmomudumnupoBaTh  pacteHusi?  ['eHeTuueckoe



penaktupoBanue.  COBpEMEHHbIE  INOAXOABI W JOCTWKEHHMS  I€HETHYECKOIO
penaktupoBanusi  pacteHuil. IIpaktuueckas pabota  «['€HOMHbBIE  HOXKHHUIIBI
(MonmenupoBanue pabotsl cucrembl CRISP-Cas).

6. Pacmumenvnas npodyxkyus. (4uacos)

Hanzemuble u noazeMuble opranbl pacteHuid. [lober u BUIOM3MEHEHHBIA MOOETr
pactenuii. CriocoObl pa3MHOKEHUS pACTEHUH.

[lonsiTue o0 KayecTBE NPOAYKTOB nuTaHusA. [IpoOremMbl KOHKypeHUUU
OTEYECTBEHHBIX ITPOAYKTOB MUTAHUSA C UMIOPTHBIMHU. JIOTUCTHKA TOCTAaBKU U CPEACTBA
coxpaHeHus mpoaykToB nutanus. [Ipaktuyeckas padota «[IpeaenbHo gomycTumbie
koHueHTpauuu (I1/1K) u Mmetonbr KOHTpOs 6€30MaCHOCTH PACTUTENIBHBIX MPOAYKTOB
UTAHUS.

Mukpo3eneHb: nojie3HOCTh U TexHosorus. Mccnenosarensckas padora «OneHka
KayecTBa BBIPAILIEHHON MUKpO3eJIeHU» (100 CBOS, TMOO U3 Mara3uHa).

XHUMUYECKUN aHaIu3 IPOYKIIUH. OcHOBBI creKTpooTomMeTpuH.
[Notenmumometpusi. Xpomatorpadus. [Ipaktuueckas padbota «MeToabl OLIEHKH KauecTBa
pPacCTUTENIbHOM TPOIYKIMU: XPAHEHHE U COXPAHHOCTh MHUTATENbHBIX BelecTB» (10
JOCTYITHOMY O0OPYIOBaHUIO).

Hccnenosarensckas pabora «Ompenenenue ButamMuHa C MeTonoM oOpaTHOTO
TUTPOBAHMSI B IUI0JAxX Ha  pa3sHOM CpoKe (criocobe) XpaHEHUsI



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA KYPCA
BHEYPOYHOMH JESTEJbHOCTHU

3aHsATHUS B paMKax MpPOrpaMMbl HampaBieHbl HAa OOECHEYEHUE JOCTUKEHUS
IIKOJbHUKAMHU  CIEAYIOIIMX  JIMYHOCTHBIX, METANpPEIMETHBIX UM  MNPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE pPe3yJIbTATHI:

B cgpepe epasicoanckoeo eocnumanusi: TOTOBHOCTb K KOHCTPYKTUBHOM
COBMECTHOM JI€SITEIbHOCTH MIPHU BBIMOJHEHUN UCCIEAOBAHUIN U TPOEKTOB, CTPEMIICHUE K
B3aMMONOHUMAHUIO U B3aUMOTIOMOIIIH.

B cghepe nampuomuuecrkoeo éocnumanus: OTHOIIEHHE K OMOJIOTHH KaK K BaKHOU
COCTaBJISIFOIIECH KYJIBTYpPbl, TOPAOCTh 3a BKJIAJ POCCUUCKUX M COBETCKUX YUYEHBIX B
pa3BUTHE MUPOBON OMOJIOTHYECKON HAYKH.

B cgepe Oyxosno-upascmeennoco 6ocnumanusii TOTOBHOCTH  OIICHUBATH
MOBEICHUE U TMOCTYNKH C TMO3UIMH HPABCTBEHHBIX HOPM U HOPM SKOJIOTHUYECKOU
KyJbTYpbl; TOHUMAaHWE 3HAYMMOCTH HPABCTBEHHOI'O aCIeKTa JAEATEIbHOCTH YEJIOBEKA B
MEJUIIUHE U OUOJIOTHH.

B cgepe scmemuueckoco eocnumawnus: TIOHUMaHuW€ pOJU OHOJOTUU B
(GbopMHUPOBAaHUHU ACTETHUECKOM KYIbTYpPbhl TUYHOCTH.

B cgepe uzuueckoco eocnumanus, opmuposanus Kyibmypsvl 300p06bsi U
IMOYUOHAILHO2O OAA20NONYYUs; OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 3I0POBBIN 00pa3 )KU3HU (310POBOE MUTAHUE, COOJIIOICHNE TUTUEHUYECKUX
IPaBWJI U HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U OT/bIXA, PETyJspHas Gusndeckas
aAKTUBHOCTh); OCO3HAHUE MOCJIEACTBUI U HEMPHUATHE BPEIHBIX IPUBBIUEK (yIOTpeOieHne
QJIKOTOJIs, HApKOTHUKOB, KypeHHEe) W UHBIX ¢GopM Bpena misi (HU3UYECKOTO H
MICUXMYECKOTO 37I0POBbsI; COOJIIOICHHE TpaBui OE30MaCHOCTH, B TOM YHCJIE HaBBIKU
0e30macHOro MOBEACHUS B MMPUPOTHON cpese; chopMUPOBAHHOCTh HaBBIKA pediIeKCHH,
yIpaBICHUE COOCTBEHHBIM IMOIIMOHATBHBIM COCTOSTHUEM.

B cgepe mpyooeoeo socnumanus: akTUBHOE ydacTHE B PEIICHUU MPAKTUUYECKUX
3amad (B paMKax CEMbH, IIKOJBI, TOpOja, Kpas) OMOJOTHYECKOW M IKOJIOTHYECKOU
HAIPaBJICHHOCTH, WHTEPEC K MPAKTHUYECKOMY HU3Y4YEHHIO TpodeccHii, CBSI3aHHBIX C
OHMOJIOTHEH.

B cgepe sKonocuueckoco socnumawnus:  OpUEHTAIMS HA  TPUMEHEHUE
OMONOTUYECKUX 3HAHUM TIPH PEIICHUHN 33]1a4 B 00JIACTH OKPY>KAFOIIIEH CPeIbl; OCO3HAHUE
HKOJIOTHYECKUX MPOOJIEM U MyTEH X PEIICHHS]; TOTOBHOCTH K YYaCTHIO B MPAKTHUECKOU
NEATENBbHOCTH SKOJIOTUYECKOW HATPABICHHOCTH.

B cgepe nomumanus yemnocmu HayuHO20 NO3HAHUA: OPUEHTALMS Ha
COBPEMEHHYIO) CHUCTEMY HAyYHBIX TMPEJICTaBICHUNH 00 OCHOBHBIX OHMOJOTHMUYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBA3AX YEJIOBEKa C MPUPOJHON M COLMAIBHOM CPEHOi;



MOHUMAaHUE POJIU OMOJOTMYECKON HayKu B (JOPMUPOBAHUM HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOU J1I0O03HATEIBHOCTH, UHTEpEca K OMOJIOTMYECKON HayKe, HaBBIKOB
UCCIIE0BATEIBCKON NEATEIBHOCTH.

B cgepe adanmayuu x usmensowuMcsa ycio8usm cCoyuanbHou u npupooHou
cpeobl: aJieKBaTHas OLICHKA M3MEHSIOIIMUXCSA  YCJIOBHH; MPUHATUE pEUICHUs
(MHIMBHYyalbHOE, B TPYIIE) B HM3MEHSIOMIMXCSA YCIOBUSAX Ha OCHOBAHMM aHAIMN3a
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 yuéTOM TPEIOKEHHON OMOJOTUYECKON 3a7a4Ml BBISBISATH 3aKOHOMEPHOCTH H
MPOTUBOPEUUsI B paccMaTpuBaeMbIX (akrax u HAOMIOACHUAX; TpeajaraTh
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 BBIOMPAThH CIIOCOO pelIeHUs yuyeOHON OMOIOTMYeCKOM 3aj1auu
(cpaBHMBATh HECKOJIBLKO BapHAHTOB pEIICHUS, BRIOUpATh HanOoJee MOIXOISIIHMA
C YU4E€TOM CaMOCTOSITENIbHO BBIJIEICHHBIX KPUTEPHUEB).

ba3oBble HCCAEIOBATEILCKUE JICHCTBUS:
® 1CIO0JIb30BaTh BOIPOCHI KaK UCCIEA0BATENbCKUI HHCTPYMEHT MO3HAHMS;

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-CJICICTBCHHBIX CBS3€Hd W 3aBUCUMOCTEH OHMOJOTHYECKUX OOBEKTOB
MEXTy COOOM;



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

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

IPOrHO3UPOBATH BO3MOKHOE 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 CXOJIHbIE apTyMEHTHI (MMOATBEPIKIAOIIME U OMPOBEPTAIOIINE OHY 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€ JTUAJIora W/WIH TUCKYCCHUU 3a1aBaTh 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 COOTBETCTBHM C HHUM COCTABJISTH YCTHBIE WU
IIACbMEHHBIE TEKCTBHI C UCTOJIb30BaHUEM WILIIOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecCTHAS JIEATEILHOCTH (COTPYVIIHUYECTBO):

MOHUMATh M KCIOJI30BAaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBUAYaJbHOU
paboThl MPU pElIeHUH KOHKPETHOW OMOJIOTMYECKOW mpoOjieMbl, 00OCHOBBIBATH
HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBHIX (HOPM B3aUMOJCUCTBUS MPU PEIICHUU
MOCTaBJIEHHON y4eOHOM 3a1auu;

PUHUMATH 11€J1b COBMECTHOM JICSATEILHOCTH, KOJJIEKTUBHO CTPOUTH JEHCTBUS TIO
e€ JOCTIKEHUIO: pACTpEENsiTh POJIH, JOrOBAPUBATHCS, OOCYKJATh MpOIECC U
pE3yJIbTaT COBMECTHOM palbOThI;

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 NPEABUAECTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPHU
pemieHuy  y4yeOHOM OMOJNOTMYECKOM 3aJaud, aJanTHpOBaTh pEIIEHHE K
MEHSIOIIHUMCS OOCTOSITENIbCTBAM;

OOBSACHATh NPUYUHBI JOCTHKEHHUS (HEIOCTHKEHHMsSI) PE3YJIbTATOB JIESITEIbHOCTH,
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 PE3yJIbTaTa LIEJIN U YCIOBHUSIM.

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 HUCIIOJIB30BaHMHA MCTOJOB OMOJIOTHYCCKOU HayYKH C LCJIbIO

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

IIPOBCACHUC HCCJIOXXHBIX OMOJIOTHYECKUX ONBITOB U OKCIICPUMCHTOB, B TOM 4YHCJIC C

MCITOJIb30BAHUEM aHAJIOTOBBIX M ITU(POBBIX OMOJIOTHIECKUX TPUOOPOB M HHCTPYMEHTOB;

dbopMupoBaHUE YMEHUS MHTETPUPOBATH OMOJIOTMYECCKHE 3HAHUS CO 3HAHHUSIMU U3

JIpyTUX y4eOHBIX PenaMeToB ((PU3UKH, XUMHH, Teorpadun, UCTOPUH, OOIIECTBOZHAHUS
UT. 1.);



— (QopMupoBaHNEe YMEHUH pelIaTh y4eOHbIE 3aJja4l OMOJOTHUYECKOTO COJIepKaHuUs,
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 NOCTaBICHHON Leu: GOopMyIupoBaTh MpoOIeMy, 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
(npennpoduiibHast TOATOTOBKA U MpodecCHOHaIbHas OpUEHTAaLMsI) U BBIOOpY OMOJI0TUN
Kak Npo(UILHOTO IpeIMETa Ha CTYIIEHU CPETHEro MOJHOro 00pa3oBaHus A Oynymiei
npodeccuoHaIbHON JIeATeTbHOCTH, B 00JACTH OHOJOTUH, MEAMIMHBI, 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;

— yMEHHUE UHTETPUPOBATH OMOJOTMYECKHE 3HAHMS CO 3HAHUSMU JPYTUX YYEOHBIX
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 YETKUE MPEJCTaBICHUS O MATEPUAINCTUYECKON CYIIHOCTH
T€HOMOB JKUBBIX OPIaHU3MOB U PETYJISALHUIO UX paOOThI;

— 3HaHUE OCHOBHBIX (DAKTOPOB OKpY’KaIOLIEH Cpelbl, BIUSAIOLIMX Ha Pa3BUTHE U
CYIIIECTBOBAHUE XKHUBBIX OPraHU3MOB, aJaNTalluil K (paKTOpaM OKpY>Karolel Cpebl;

— 3HaHUE OCHOBHBIX MOAXO0/I0B OMOTEXHOJIOTMH, UCIIOJIb30BaHUS €€ JIOCTHKEHUH B
COBPEMEHHOM >KU3HH YeJI0BEKa, 0OCOOCHHOCTH UCMOIb30BaHUsI KUBBIX OPTaHU3MOB AJIs
IIPOU3BOJICTBEHHBIX HYK]| YEJIOBEKA;

— 3HaHWE OCHOBHBIX MOJXOJ0B CEICKIMH U OMOTEXHOJIOTUH KYJIbTYpPHBIX PaCTEHUH,
XapaKkTepu30BaThb TIE€HETHUYECKH  MOAM(PHUIMPOBAHHBIE  PACTEHUS, ONEPUPOBATH
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, MEXaHW3MOB MX Pa3BUTHS, CIOCOOAX
UX TUArHOCTUKU U JICUEHUS;



— (QopMHUpOBaHUE YMEHHUS MCIOIb30BaTh MOHITUIHBIN anmapat U CUMBOJUYECKUN
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)KaIOHICﬁ Cp€abl, COXPaHCHUC 310POBbs YCJIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
OKOCHCTEM.



TEMATHUYECKOE INIAHUPOBAHUE KYPCA BHEYPOUHOM

JAEATEJIBHOCTHU

Tembl

OcHoBHOE coep:KaHue

JlesiTeILHOCTD
IKOJbHUKOB

Tema 1. BBeaenue B
pacTeHueBOACTBO
(2 9)

Yro-TaKkoe pacTeHUEBOACTBO:
OCHOBHBIE (haKTOPBI
BBIpalllMBaHUs PACTCHUM.
Hcropus pazsutus
arpOXMMHYECKUX 3HAHUI
(paboter M.B. JlomoHOCOBa,
10.JIubuxa, byccenro, B.B.
JHoxyuaeBa, K.A. Tumupszesa,
II.A. KocteiueBa, J1.H.
[IpstHuIHMKOBA U Ap.).

[TpakTuueckas padbora
«bouka JInbuxay.

Tema 2.
ArpoTeXHUYeCKHH
IKCnepuMeHT (6 4)

[IpaBuiia mocTaHOBKHU
arpo3KCIEPUMEHTOB.
[TocTaHOBKA PKCTIEPUMEHTOB C
pacteHusiMU. Bb160p TemBbl,
COCTaBJICHUE TUIIOTE3bI, LIETU U
3a/1a4 SKCIEPUMEHTA I10
BBIPAIIMBAHUIO PACTCHUH B
KOHTPOJINPYEMOM Cpee.
KonTtponu, moBTOpHOCTH,
IIPOBEAECHUE HKCIIEPUMEHTA.
[manupoBaHue S3KCIIEPUMEHTA.
OruieHka pe3ynbTaToB
AKCHEPUMEHTA.

OcBoeHHE TEXHOJIOTUH
KPYTJIOTOJIMYHOTO BhIpALIMBAHUS
cajaToOB U MUKPO3EJICHH B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIOBHUSAX.

HccnenoBarenbckast
pabora «DakTophl,
BJIUSIOIIME HA
npopacTaHue ceMsiH (pocT
MIPOPOCTKOB)».
[IpakTuyeckas pabora
«CO0p yCTaHOBKH JJIs1
BBIpAIIIMBAaHUSI PACTCHUHN B
KOHTPOJUPYEMBIX
YCIIOBUSAX.

Tema 3. Poab
XUMHYECKUX
3JIEMEHTOB B

NUTAHUM PACTEHUH
(20 )

Bopna. PactBop. BeiTsikka.
AHMOHBI, KATUOHHI,
AIEKTPONPOBOAHOCTH U pH
pacTtBopa. Posib xumuueckux
AJIEMEHTOB B MUTAHUU PACTECHUM.
[TonydyeHnue nmuTaTeabHBIX
BEILECTB PACTCHUSIMU.

Y n1o0penusi: opraHuyecKue,
MUHEpPaIbHBIE,
MUKpoOuonornueckue. TUmsl
NATAaHUsS pacTeHui. Bo3nymHoe
U MHHEpajabHOe (KOPHEBOE)
NMUTaHUE pacTeHu. TpaHncnopt

[IpakTrueckas pabota
«CxeMbl NUTaTEIbHBIX
pactBOpoB. Pacuer 103
yaoOpeHui st
MUTATEIbHBIX PACTBOPOBY.
[IpakTrueckas pabota
«IIpaBuiia cmemvBanus
yA00peHU»
[IpakTuueckas pabota
«IIutanue pacreHumii:
TEXHOJIOTUsI
MPUTOTOBIICHUS
MUTATEIbHBIX PACTBOPOB




NIUTATEIbHBIX BELIECTB
pacTEeHHUI: BOCXOAAIINMN U
HUCXOASIIUN TOK. Baxkueiimniue
KanuiiHble, pochopHbie U
a30THBIE YA00pEHHUs, UX
cBoucTBa. [IpocTeie U ciioxHBIE
yIn0OpeHus.

Poct u pazButue pacteHuu:
3Tanbl OHTOreHe3a, (PakTopsl,
BIIMSIOIAE HA POCT PACTECHUM:
CBET, I'yCTOTA M0CaJI0K, IUTAHUE,
cyOcTpar.

Oco0eHHOCTH MUTaHUS

JUISL Pa3HBIX KYJIBTYP».
[TpakTuueckas padbora
«MOHUTOPUHT
MHUHEPAIBHOTO MUTAHUS
pacTEHUIN».
[TpakTuueckas pabora
«PacturenpHas
JINarHOCTUKA.
HccnenoBarenbekas
pabora «OreHka
COCTOSIHUSI KOMHATHBIX
pacTeHu!, paCTEHUM 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 TKaHX, 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 XJiopoduiia,
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 TOCTYTUICHUS
MUKPO3JIEMEHTOB B PACTCHHSI.
CuHeprusm u aHTarOHU3M

yCTaHOBKA MPUYNH
MaTOJIOTHYECKHUX
COCTOSIHUH (TIpH
HaJTUYUN )».
HccnenoBarenbekas
pabota «OreHKa BIUSTHUS
pa3IMYHBIX DJIEMEHTOB Ha
COCTOSIHUE PACTECHUMN
(cocTaBieHue pa3IuvHbIX
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,

e OMAHTHI, TICCHKAHTBI,
repOoutu ). PUTOMOHUTOPUHT
Y OIICHKA COCTOSTHUS PaCTCHHIA.
CoBpeMeHHBIE CITIOCOOBI
MOHHUTOPHHTA.

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

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

HccnenoBarensckast
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 nbIxaHue
pacTeHHUii: cCOCTaB MOUYBEHHOTO
BO3/1yXa, ra3oo0meH. ['a3000MeH

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

[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)».




COXpaHEHUS TEHETUYECKUX
pecypcoB pacteHuit (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'ubpunuzanus. ®opmer otdopa.
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 ?
['eneTnyeckoe peakTHPOBAHUE.
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 «BsipaniiBanue
pacTeHuil B mpoOupKe»
(MO>XHO BOCIIOJI30BAThHCS
pe3ysibTaTaMu
TPEIBITYIINX
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUUISL pacCTEHUH).
[TpakTuyeckas pabora
«["eHOMHBIEC HOXKHHUIIBI

(MomenupoBaHue PabOTHI
cucreMbl 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 CPEICTBA
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 mocTymHOMY
000pyI0BaHHUIO).
HccnenoBarenbekas




pabota «OnpeneneHue
BuTamMuHa C MeToaomM
0o0paTHOro TUTPOBAHUS B
TJI0JIaX Ha PA3HOM CPOKE
(coco0e) XpaHEeHHS».
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