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IHHOACHUTEJIBHASA 3ATINCKA

AKTYyaJIbHOCTh M Ha3Ha4YeHHe nporpammal. [Iporpamma paspaboTraHa B COOTBETCTBUH C TPEOOBAaHUSIMU
denepanbHOro rocyIapCTBEHHOTO 00pa30BaTENIbHOIO CTaHapTa OCHOBHOTO 0011ero 00pa3oBaHus,
OpHEHTHpPOBaHa Ha 0OecliedeHre HHINBUAYAIbHBIX TOTPEOHOCTEN 00yUaromMXCs U HalpaBjeHa Ha
JOCTHKEHHE MJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOTPaMMbl OCHOBHOT'O O0IIEro 00pa30BaHUs C yUeTOM
BbIOOpA yUaCTHUKaMU 00pa30BaTEIbHBIX OTHOIIEHNH KypCOB BHEYPOUHOU EATENBHOCTH. DTO MO3BOJISET
obecneunTh eqUHCTBO 00s13aTenbHbIX TpeboBanuii ®I'OC Bo BceM MPOCTPAHCTBE HIKOJIBHOTO
00pa30BaHus: HE TOJIBKO Ha YPOKE, HO U 32 €r0 MpeeaMH.

AKTYyaJbHOCTh peaIM3alliy JAaHHOM MPOTpaMMBbI 00YCIIOBIIEHAa CaMON 0COOEHHOCTHIO TMTPOECKTHO-
HCCIIEIOBATENIbCKON ACITETbHOCTU. JTa NEATENbHOCTD JIEKUT B OCHOBE IMO3HABATEIHHOIO HHTEPECa
pebeHka, ABIIETCS 3aJI0TOM YMEHHUSI INTAHUPOBATH JIF0ObIE IEHCTBUS M BaKHBIM YCIIOBUEM YCIEIIHON
peanuzanuu unei. Jlroople n3MeHeHus: COBpEMEHHOT0 00IIEeCTBa CBSA3aHbl C TPOEKTaMU U HCCIEA0BAHUAMHU
— B HayKe, TBOpUYECTBE, Ou3Hece, 00IIeCTBEHHOM KU3HU. [109TOMY BaXKHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTH 00ydJarolerocs spisiercs (GopMHpOBaHHE OCHOBHBIX HABBIKOB MPOEKTHO-HCCIEA0BATEIbCKOM
JeSITeIbHOCTH.

[IporpamMmoii mpeaycMoTpeHo GOPMUPOBAHUE COBPEMEHHOT'O TEOPETHUECKOTO YPOBHS 3HAHUH, a TaKXKe U
MIPAKTHUYECKOTO OMbITa pabOTHI ¢ Ta00PATOPHBIM 000PYIOBaHHEM, OBJIa/IEHUE PUEMaAMU
HCCIIEeIOBATENIbCKON AeITeTbHOCTH. MEeTOAbl OpraHu3aii 00pa3oBaTEIbLHON 1 HAyYHO-
HCCIIeIOBATENIbCKON ACITETFHOCTH IPEeIyCMaTPUBAIOT (OPMUPOBAHKE y 00YUaIOLTUXCSI HECTAHAAPTHOTO
TBOPUYECKOTO MBIIUICHHUS, CBOOOIbI CAMOBBIPAKEHHS U MHIANBUAYAILHOCTH CY>KICHHIA.



JUJ1st IOJTHOTO yueTa MOTPeOHOCTEN yJalIuXxcsi B MPOrpaMMe UCHOJb3yeTcst TG epeHIIMPOBaHHbIN MOIXO0,
YTO CTUMYJIMPYET YYaIIerocs K yBeJIMYEHUIO OTPEOHOCTU B UHAUBUAYAIbHOMN, UHTEIUIEKTYaJIbHON U
[I03HABATEJBHOU EATEIbHOCTH M Pa3BUTHIO HAYYHO-HCCIIE0BATEIbLCKUX HABBIKOB. [Iporpamma craner
BOCTpEOOBAHHOI B MEPBYIO OYepe/Ib NIKOJIHUKAMHU, KOTOPhIE UMEIOT CTOWKUAN HHTEpEC U
COOTBETCTBYIOIIYIO MOTHBALMIO K U3YUYEHHUIO MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA, ECTECTBEHHBIM
HayKaM U TEXHOJIOTHSIM.

B noapocTtkoBOM Bo3pacTe yyaliuecs MposiBIISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOW WJIM MHOM 00JacTH
3HaHUH, HAYYHOM HaIPABJICHUH WX MTPOPECCHOHATIBHON e TENHHOCTH. TakuM 00pa3oM MPOUCXOUT
(dhopMHpOoBaHKE MO3HABATEIBHON U MPOPECCHOHAIBLHOM COCTAaBIISIONICH JMYHOCTH, TOMOTAaET yJyalieMmycs B
omnpezeneHuu OyIyIero >KU3HEHHOTO IMyTH U B NMPO(eccHnoHabHOM BbIOOPE MOCIe OKOHYaHUS IIKOJIbI.
[Togo6GHOrO poja 3aMHTEPECOBAHHOCTH CTUMYJIUPYET MOCTOSTHHOE KeJIaHNE IKOJIbHUKA K TO3HAHUIO
HOBOTO, PAaCIIMPEHUIO U YIITYOJIEHUIO COOTBETCTBYIOIINX 3HAHUH, U

MOJIyYEHHUIO HOBBIX B TOM YHCJIE MPAKTUYECKUX HABBIKOB, a TAK)K€ MOTUBHUPYET y4alllerocs Ha
poopHEeHTALIHUIO.

[IporpamMma HareneHa Ha IOMOIIb PeOEHKY B OCBOEHUH OCHOB OPraHU3alluy U OCYIIECTBICHUS
cOOCTBEHHOU MPOEKTHO-MCCIEA0BATEIBCKON IEATENILHOCTH, a TAKXKe B MPHOOPETEHNH HEOOXOIMMOTO
OTIbITa /711 pabOThI HAJl MHAWBUYaIbHBIM UCCIEIOBAHUEM MU MpoekToM. [Iporpamma momosker
IIKOJIBHUKY B 060Jiee TTyOOKOM U3y4eHUN HHTEPECYIOIIEH ero 00IacTi €CTECTBEHHBIX HayK, a TAKKe B
MPHOOPETEHUU BKHBIX COIIMABHBIX HABBIKOB, HEOOXOIUMBIX JIJIs1 TPOAYKTUBHOM COLMATHU3AINH U
(hopMHUPOBaHUSI TPAKIAHCKON MTO3UIUH:



— HaBbIKa CAMOCTOSITEJIBHOTO PELIEHMSI AKTYaJIbHBIX UCCIIEI0BATEIbCKUX I ITPAKTUUYECKUX 3ajad,
BKJIIOUYAIOLIETO B c€0sl yMEHHE BUJIETh U aHAJIU3UPOBATh MPOOJIEMBI, HY)KJAIOIINECS B PELIEHUH, YMEHUE
JIETAJIbHO NMPOpadaThIBAaTh U PEANU30BbIBATH CLIOCOOBI pabOThI C HUMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO
paboTy M CaMOCTOSTETIHHO KOHTPOJIMPOBATH CBOE IIPOABIKEHHUE K )KEITAEMOMY pe3yiIbTaTy;

— HaBbIKa T€HEPUPOBaHUS U 0(hOpMIIEHUSI COOCTBEHHBIX UJIEH, 00JIEUeHUSI X B YAOOHYIO JUIs
pacnpocTpanenus Gopmy;

— - HaBbIKa YBAXXUTEJIHLHOTO OTHOIIEHHS K UYKUM B3TJIaM U UaesiM, 0(pOpMIIEHHBIM B pabOTax JIpyrux
JOJIeH, IPYTUX aBTOPOB — BIIAJEIbIIEB HHTEIIEKTYalbHOW COOCTBEHHOCTH;

— HaBbIKa MTyOJIMYHOTO BBICTYIUJICHUS 1epe OOJIbIION ayTUTOpUEH, apryMEeHTUPOBAHUS U OTCTaUBaHUS
CBOE€H TOUKH 3pEHHUsS, OTBETOB Ha BOIIPOCHI CBEPCTHUKOB U B3POCIbIX, YOEXKIECHUS JPYTUX B CBOEH MPABOTE,
MIPOJIBIKEHUS CBOUX HJICH;

— HaBbIKa pa60TbI CO ClICHHUAIN3UPOBAaHHBIMH KOMIIBIOTEPHBIMU IIPOTpaMMaMu, J'Ia60paTOpHBIM
O60pyI[OBaHI/ICM, TCXHUYCCKUMH YCTpOﬁCTBaMH, OHOINOTEYHBIMU CI)OHI[aMI/I 1 UHBIMH peCypCaMu, C
KOTOPBIMH MOJKECT OBITH CBs3aHa IMPOCKTHO-UCCIICAOBATCIILCKAA ACATCIbHOCTh IIKOJbHUKA.

KpOMe TOTO, paGOTa IIKOJIbBHUKA Ha/l MPOCKTOM UJIKM UCCIICAOBAHUCM 6y,HeT CIIOCOOCTBOBATH U Pa3BUTHUIO
€ro aAeKBaTHOM CaMOOIICHKH.

B3aumocssizb ¢ nporpammoii Bocnutanusi. [IporpamMma Kypca BHEypOUHOH €ATEILHOCTH pazpaboTaHa ¢
YUETOM PEKOMEHAALNN TPUMEPHOM TPOrpaMMbl BOCIIUTAHUS, YUUTBHIBAET IICUX0JIOT0O-11€JarOrM4YeCKNE
0COOEHHOCTH JTaHHBIX BO3PACTHBIX KaTErOpUid. DTO MO3BOJIAET HA MPAKTUKE COSAUHUTH 00YUJaIOIyIO U



BOCIIMTATCIIbHYIO ACATCIIbHOCTD IICJarora, OpuCHTUPOBATh €€ HC TOJIbKO Ha MHTCIJICKTYAJIbHOC, HO U Ha
HPaBCTBEHHOE, COLIMAIIBHOE Pa3BUTHE PEOCHKA. DTO MPOSBIISCTCS:

— B IPUOPUTECTC JIMIYHOCTHBIX PE3YJILTATOB p€ajin3aluu IPporpaMmMbl BHCypO‘-IHOfI JACATCIIBHOCTH,
Hame QX CBOC OTPAKCHHUEC U KOHKPETHU3AalIUIO B HpI/IMepHOI\/'I nmporpamMme BOCIIUTAHUA,

— B BO3MOKHOCTH KOMILUIEKTOBAaHUS Pa3HOBO3PACTHBIX I'PYIII JUIs OPraHu3aiuy NpoQoprueHTallMOHHON
JEATENBHOCTH IIKOJBHUKOB, BOCIIUTATEILHOE 3HAYEHNE KOTOPBIX OTMEUYAETCs B IPUMEPHOM IpOorpaMMe
BOCIIUTaHUS;

— B MHTEPAKTUBHBIX OpMax 3aHITUH I NIKOJILHUKOB, 00ECIIEUNBAIOIINUX OOJIBLIYIO UX BOBJIEYEHHOCTh B
COBMECTHYIO C M€/IarOroM U APYTrUMU JAETbMHU JIEATEIbHOCTh U BO3MOXHOCTh 00Opa30BaHMsI Ha €€ OCHOBE
JIETCKO-B3POCIIBIX OOLIHOCTEH, KIIOUEBOE 3HAYCHNE KOTOPBIX AJIsi BOCIUTAHUS [TOTYEPKUBACTCS
MIPUMEPHOI MPOrpaMMoi BOCIIUTAHUS.

OcobenHocTH padoThI YUHTes 110 MporpamMMme. 3ajiaya YYUTeNsl COCTOUT B TOM, UTOOBI COMPOBOKIAThH
nporecc npoheCCHOHATBFHON OpUEHTAIINH IIKOJIBHUKA, PACKPBIBask MOTEHIIMA KaXKJI0TO Yepe3 BOBIICUCHUE
B MHOTOOOPa3HYIO JeSATENIbHOCTh, OPraHU30BaHHYIO B pa3HbIX opmax. [Ipu 3ToM pe3ynbraTom paboTh
YUUTENS B IEPBYIO OUYEPEIb SBIISIETCS JIMYHOCTHOE Pa3BUTHE ydalierocs. JIMUHOCTHBIX pe3ylnbTaToOB
YUUTENb MOXKET IOCTUYD, YBJIEKasl YYCHHKA COBMECTHON M MHTEPECHON UM 000UM JIeATeIbHOCTHIO,
yCTaHaBIUBasl BO BpeMsl 3aHIATHI JOOpOKeNaTeIbHYIO, TIOIIEPKUBAIOIIYI0 aTMOCHEPY, HACKIIAs 3aHITUS
LIEHHOCTHBIM COJIEP>KaHUEM.

HpI/IMepHaﬂ cXeMa NpOBCACHUS 3aHATHH 110 mporpaMmme:

1. OOBsCHEHHE TEOPETUUECKOTO MaTepuala 1o TeMe.



2. [lonroToBka K SKCHEPUMEHTATBHOMY 3aHATHIO, 00CYX/IeHHE 0OBEKTOB JUIS MPAKTUYECKOTO 3aHSTHS.

3. HpOBGIIGHI/IC MPAKTUYCCKOI'0 3aHATHA — OCHOBHAA 3aJa4a OCBOCHHUEC METOAOJIOTMN JAHHOT'O
OKCIICPUMCHTA.

4. Ilo okoHUYaHuH" MNpEAIOKUTE JCTAM, KOTOPBIC 3aMHTCPCCOBATIMCH JAHHBIM SKCIICPUMEHTOM, Pa3BUTh €TO
B HUCCJEI0BATENIbCKUM MPOEKT. J1J1 37TOro HeoOX0MMO 00CyIUTh 0OBEKTHI, KOTOPbIE YUEHUK OyJeT
UCCIIEI0BaTh, COCTABUTh IJIaH HKCIIEPUMEHTA.

5. [loMo4b yUeHHKY MPOAHATU3UPOBATH PE3YJIBTATHI SKCIIEPUMEHTA.

OueHUTh pe3yNbTaThl MPOECKTHO-UCCIIE0BATENBCKOM A€ATEIHHOCTH KOJIbHUKOB MOYHO B ITpoLiecce
3alUTHl UMU CBOUX padOT B paMKaxX HIKOJIbHON HAyYHO-TIPAKTHUECKON KOH(EPEHIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJIbHOCTH

Monysib «OcHOBBI pacTeHneBOACTBa» 8 Kiacc (34 yaca)
1. Beeoenue ¢ pacmenuesoocmeo (1 uaca)

Yro-Takoe pacCTEHHEBOJICTBO: OCHOBHBIE (PAaKTOPHI BhIpaliuBaHus pacTeHuil. cropus pa3BuTus
arpoxuMuyeckux 3HaHui (pabotel M.B. Jlomonocoga, 10O. JInubuxa, byccenro, B.B. Jlokyuaesa, K. A.
Tumupsizera, [1.A. Kocteruesa, JI.H. [IpsaumaukoBa u ap.). [Ipaktuueckas padota «bouka JInbGuxa.

2. Aepomexnuueckuii Ikcnepumenm (3 4acoes)

[IpaBuia MoCTaHOBKH arpo3KCIepuMeHTOB. [l0cTaHOBKA 3KCIIEPUMEHTOB € pacTeHUSIMU. BBIOOD TeMBI,
COCTaBJICHUE TUIOTE3BI, eI U 337a4 SKCIIEPHUMEHTA 110 BHIPAIMBAHUIO PACTECHHI B KOHTPOJIUPYEMOU
cpene. KoHTpomu, IOBTOPHOCTH, TPOBECHUE 3KcriepuMeHTa. [ImanupoBanue skcriepuMenTa. OneHka
pe3yibTaToB 3KcrepuMenTa. MccnenoBatenbckas padoTa «DakTophl, BIHUSIONIME HA IPOPACTAHUE CEMSH
(pocT IPOPOCTKOB)».

OcBOEHHUE TEXHOJIOTUHU KPYIJIOTOJMYHOTO BHIPAIMBAHUS CAJIATOB U MUKPO3EIICHH B KOHTPOJIUPYEMBIX
YCIOBUSIX.

3. Pone xumuueckux snemenmoe ¢ numanuu pacmenuii (10 uacoe)
Bona. PactBop. BeiTsikka. AHHOHBI, KATHOHBI, SJIEKTPONPOBOAHOCTE U pH pacTBopa. Poss XxumMuueckux

SJIEMEHTOB B IIMTaHUM pacTeHuil. [loaydyenne nuraTenbHbIX BellecTB pacTeHUAMHU. [IpakTiuueckas padoTa
«CxeMbl TUTATENBHBIX pacTBOPOB. Pacuer 103 ynoOpeHuil Uit MUTaTeIbHBIX PACTBOPOBY.



Y nobpenus: opranndeckue, MUHEpaIbHbIE, MUKpoOHoorndeckue. Turel muTanus pacteHuil. Bo3myHoe
U MUHEpaJIbHOE (KOPHEBOE) MUTAHUE paCTEeHHUI. TpaHCIIOPT MUTATENBHBIX BEIIECTB PACTCHUN:
BOCXOJSIIMN U HUCXOAALUH TOK. BaxkHeilne kanuitnble, pocopHbie U a30THBIE YI0OpEHUS, UX
cBoiictBa. [IpocTsie u cnoxubie ynoopenus. [Ipaktuueckas padota «[IpaBuiia cMemmBanus ya00peHuin»
[IpakTnueckas pabota «IlutaHue pacTeHHIl: TEXHOJIOTUS IPUTOTOBICHUS MIUTATEIbHBIX PACTBOPOB IS
Pa3HbIX KYJIbTYp».

Poct 1 pa3zButue pacteHuil: 3Tanbl OHTOreHe3a, PakTopsl, BIMSIIONINE HA POCT PACTEHHI: CBET, TyCTOTa
ocasiok, nutanue, cyocrpar. [Ipakruyeckas pabora « MOHUTOPUHT MUHEPAILHOTO MUTAHUS PACTEHUI.
Oco0eHHOCTH TUTaHUS PACTEHHUM a30TOM. A30T U €ro 3HaueHHe B )KU3HU pacTeHuil. DopMebl a3oTa 1 uX
IIpEBpALIEHUE B IIOYBE.

Ucrounuku pochopa ais pactenus. 3naduenue hochopcoaepkanmx CoOeTMHCHUH B KIeTke. Poib
MaKpOIPTHUECKUX coequHeHn hochopa B IHEPreTHIeCKOM 0OMEHE.

BnusiHue kanus Ha Gu3nueckue cBOCTBa MPOTOILIa3Mbl, HA (PEPMEHTHI YIIIEBOAOPOIHOTO OOMEHA, CHHTE3
0enkoB U Ap. Ponb kanus B nojaepkaHuM MOHHOTO OajlaHCa B TKaHSAX, B IPOLIECCaX CaMOPETYIIALIUY.
PerynsatopHas u cTpykTypooOpa3oBaTesbHas poJib KaJlblUsA. Y4acTHe B 00pa30BaHUU KJIETOYHOIN CTEHKH,
MOJIEP>)KAHUU CTPYKTYPbl MEMOpPAH U peryisius UX MPOHULAEMOCTH.

3HayeHue MarHus B Metabonu3me pacteHuil. Maruuii B coctaBe Xj10po¢uiia, CX0ACTBO XJopoduiuia u
reMorjio0MHa Kak CBUAETENbCTBO €IMHCTBA OPTraHUYECKOTO MUpA.

Cepa 1 ero OCHOBHBIE COEIMHEHNS, UX POJIb B CTPYKTYPHON OpraHU3aluy KJIETKH, y4acCTHE B
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIUAX.

MukposnemenTsl. [IpencraBiaenns o poiau MUKPO3JIEMEHTOB B MeTabonn3Me pacteHuid. OcoOeHHOCTH
MIOCTYIUIEHUSI MUKPO3JIEMEHTOB B pacTeHHsl. CHHEPIU3M M aHTarOHU3M 3JIEMEHTOB IIUTAHUS PACTEHUH.
PacturenbHas AMarHOCTUKA U METO/IbI UACHTU(UKAILIMY HEA0CTATKA/M30BITKA YJIEMEHTOB MMUTAHMUS.
[IpakTuyeckas pabora «PacTutenbHas JUArHOCTHKAY.



HccnenoBatensckas padoTta «O1eHKa BIMSHUS PA3IUYHBIX 3JIEMEHTOB Ha COCTOSIHUE PACTEHUH
(cocraBieHHE pa3IMYHbIX IOJKOPMOK)».

4. Pezynamopul pocma pacmenuii. 3auwjuma pacmenuit (2 uaca)

[TonsiTHe o perynaropax pocta pacteHUi. CTUMYISITOPBI pocTa — GUTOTOPMOHBI (ayKCHHBI,
rud0epeIvHbI, IUTOKUHUHBI). IHTMOUTOPBI pocTa pacTeHuii: 1. mpupoaHbie (a0CI30Bas KUCIOTa U
HEKOTOpbIe (PeHOIbHBIE BelllecTBa (MKyMapoBasi, KOpUYHAsl, CATULINIOBAs K-Thl), 2. CHHTETUYECKHE
(MOpdakTUHBI, peTapAaHThI, 1 OJINAHThI, J€CUKAHTHI, TepOuIuAbl). DUTOMOHUTOPHUHT U OLIEHKA
coctosiHus pacteHuil. CoBpeMeHHbIe criocoObl MoHUTOpUHTA. [IpakTueckast pabora « PUTOMOHUTOPHUHT U
OLIEHKa COCTOSAHUS pacTeHui. COBpeMEHHbIE CIOCOOBI MOHUTOPUHI Y.

HccnenoBatenbsckas paboTta «BnusHue rerepoaykciHa Ha popacTaHue (pocT Ha pa3HbIX CTaIusX, B
Pa3HbIX YCIOBHSIX) Pa3IUYHbIX PACTCHUI».

3ammTa pacTeHU oT BpeauTeneil: ocHoBbl Ouomeroaa. Ilpakrudeckas pabora «MHcekTapuu: npaBuia u
YCIIOBUS Pa3BEICHMS ITOJIE3HBIX HACEKOMBIX».

5. Boonas, necuanasn u nougeHHan Kyjabmypsl, UX NPUMEHEHUE 8 GbIPAUUBAHUU PACH EHUIL.
QDuszuonozusn pacmenuit (4 uacos)

BonHas, necyanas ¥ o4YBEHHAs KyJIbTYpPbI, UX IPUMEHEHUE B BBIPALMBAHUY pacTeHU. IIpoBenenne Boabl
B KOpHE U cTebie pacrenuil. [Ipaktudeckas pabora «KopHeBoe qaBieHue».

BoaHblii pesxum pacTeHuil: cTpoeHHe YCThHIL: (PAaKTOPBI, BIUSIONINE HAa UX PACKPBITHE U 3aKPHITHE.
3HayeHrne MexaHu3Ma peryJsiluy ucnapeHus Biaaru pactrenueM. [Ipakruyeckas padora «[Ipurorosnenue
rpenapara yCTbULl METOJIOM CJICTIKa.

HccnenoBatensckue paboTsl: «BiusiHue yCIoBUi cOlep)KaHUsl pPACTCHUI HAa KOJIMYECTBO YCTHUID.



®oTOCHHTE3 — YHUKAJIBHBIN Ipoliecc pacTeHuid. TemHoBast U cBeToBast (paszbl poTOoCHHTE3a. 3HAUCHUE
(doTocuHTE3a TSI )KUBBIX OpraHu3MoB. [IpakTrueckas padoTa « DyHKIMOHAIBHAS TUArHOCTUKA PACTEHUI
10 aKTHBHOCTH XJIoporuiactoBy McciienoBarensckas padbora «Onpenenenne xinopodumia A u b, onienka
(OTOCHHTETHYECKOW aKTUBHOCTH PACTEHHUH 1 ()aKTOPOB, BIHSAIONINX HA HEEY.

@akTOpbl POCTa PaCTEHUM: BO3IyX U a3pauus. [logzemMHoe ApIXaHWe pacTeHUM: COCTaB TOYBEHHOIO
BO3]lyXa, ra3000MeH. ['a3000MeH npu OecriouBeHHOM BbIpaniuBaHuu. [IpakTuueckas padora «As3parus,
CO2 u O2. Jlprxanne pacrenuit». [Ipaktudeckas padbora «/lpIxaHue pacTeHUii: OlleHKa HHTEHCUBHOCTH
JIBIXaHUSI PACTEHHI U TIJIOJIOBY.

UccnenoBatenbckue paboThl: «BiusiHuEe crioco0a BeIpaninBanus (COCTaBa MATATEILHON CMECH, CXEMBI
BHECEHUS1) Ha POCT U Pa3BUTHSI PA3IMUHBIX PACTEHUI.



6. Kynomypuwie pacmenus. Cospemennsie acnekmut ceaexkuyuu (10 vacos)

Kak uenoBek cran ucnonb3oBaTh pacTeHus1? CBsA3b pa3BUTUS LUBUIM3ALMH YEIOBEKA U OJIOMAIIHUBAHUS
pactenuit. lomectukanus. Juckyccus «/{omectuxaus, Bce T paCTeHUsI U )KUBOTHBIE, KOTOPBIC )KUBYT
PAIOM C YETTOBEKOM UM OJIOMAlTHUBAIOTCS? MOKHO JIM CUUTATh TapakaHa OJOMAIIHEHHBIM KHUBOTHBIM 7))
HacneactBeHHOCTh M U3BMEHUUBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OpraHu3MoB. 3meHunBOCTh. Byl
n3MeHunBOCTb. [IpakTnueckas padora «MoandukanroHHas U3MEHYUBOCTh (JINCThS, UTOJIKH C OJIHOTO
JIEpEBa)».

I'en — MaTepuanbHBIM HOCUTEh HACIEACTBEHHOCTH U M3MEHYMBOCTH. HyKII€eMHOBBIE KHCIOTHI.
Jlokanu3anus reHeTHYECKOro Mmarepuaia B kietke. Jlenenne knerok. Permmmkanus JIHK. OcHoBHas norma
MoJieKyIsspHOi 6uosorun. Tpanckpurus. Tpancnsamus. Myraruu. [Ipaktuueckas padota «I'eH —
MHCTPYKIUS 10 cOOopKe KiIeTkH (Ha Oucepe uiam KoHCTpyKTope)». [IpakTuueckas pabota «Myrtanus Ha
OyrepOpoae (J1r000# 00BEKT U3 MPEIbIAYIICH paboThI, TA€ M3MEHEHNE HHCTPYKIIMH TIPUBEICT K
M3MEHEHHIO BHEIIIHETO BUa 00BEKTa)».

D¢ddexT OyTHUIOYHOTO FOPIBIIIKA U TeHETUYECKOE pa3HooOpasue. Uto Takoe reHOaHK? 3a4eM COXpaHATh
TeHeTUYECKUE pecypchl pacTeHuii? OCHOBHBIE CIOCOOBI COXpaHEHUsI TeHETUYECKIX PECYPCOB pacTeHui (ex
situ 1 in situ).

3nauenue pabot H.M. BaBunoBa. 3akoH roMosiorudeckux psaoB. LIeHTpbI MpoUCXOXKISHHUS KYIbTYPHBIX
pacrenuit H.W. Basunosa u I1.M. XKykoBckoro. [Ipaktudeckas padora no rpynnam «OTKya Ha HalIMX
cToNaX (PPYKTHI/OBOIIIN/3IIAKI.

OcHoBHble MeTObI cenekiun. ['ubpuanzamus. @opmer 0T60pa. OCHOBHBIE HAMPABIICHUS CENIEKIINU:
yIyUIIeHHE YPOKANHOCTH, YCTOWYMBOCTH K OMOTUYECKUM U abuotuueckuM (akropam. [Ipaktuueckas
pabota «BripamuBaeM ropox. Kak mpoBecTH CKpeluBaHUE Y TOPOXay.



Ectpb 1 %u3Hb B Ipobupke? bruoTexHonorus KylIbTypHBIX pacTeHuid. MccnenoBaTensckas padoTta
«BblpamuBanue pacTeHuid B IpoOHpKe» (MOKHO BOCIIOIB30BATHCS PE3YJIbTaTaMU IPEIbIIyLIUX
SKCIEPUMEHTOB II0 COCTABJICHUIO TUTATEJIbHBIX PACTBOPOB Il PACTEHUH ).

Kak uenosek moxeT MoaudupoBaTh pacteHus? ['enetnueckoe pegaktupoBanue. CoBpeMeHHbIE
MOAXO/Ibl U IOCTUKEHUSI TEHETUUECKOT0 pelakTupoBaHus pacTeHuid. [Ipaktuueckas padota «'eHOMHbBIE
HOXHHIIBI (MoienupoBanue pabotel cuctembl CRISP-Cas).

7. Pacmumensnasn npodykyus. (4 uaca)

Hanzemusbie u nozemusie opransl pactenuil. [loder u Bunonsmenensslii noder pacrenuit. Cocoosl
Pa3MHOKEHUS PaCTEHUM.

[TonsiTue o xauecTBe NPOAYKTOB NMUTaHUs. [IpoOaeMbl KOHKYPEHIIMHM OTEYECTBEHHBIX IPOAYKTOB MUTAHUS
C UMIIOPTHBIMU. JIorncTrka 10CTaBKU U CpeicTBa



COXpaHEHHUs NMpoayKToB nuranus. [Ipakrnueckas padora «IIpenensHo nomycrumsie koHueHTpauuu (I11K)
Y METO/]Ibl KOHTPOJIsI 0€3011aCHOCTU PACTUTENBHBIX IPOJYKTOB MUTAHUS.

Mukpo3eeHb: MoJIG3HOCTh M TeXHOJorus. MccnenoBarenbckas padora «OmeHKa KauecTBa BhIPAICHHON
MUKPO3EJICHN» (JTUO0 CBOS, TUOO M3 Mara3uHa).

Xumudeckuit ananu3 npoaykiuu. OcHoBbI ciekTpodoroMerpun. [loTenmomerpus. Xpomarorpadus.
[IpakTrueckas padota «MeTo/Ibl OLIEHKH KayecTBa paCTUTENbHOM MPOTYKIIMHI: XPAHEHUE U COXPAHHOCTh
MUATATEITBHBIX BEIIECTBY (10 TOCTYITHOMY 000PYI0BAHUIO).

Uccnenosatenbckas padborta «Onpenenenue Butramraa C MeTo/10M 00paTHOTO TUTPOBAHUS B IJI0JaX Ha
pa3HOM cpoke (croco0e) XpaHEHUs».



INJIAHUPYEMBIE PE3YJIbTATBI
OCBOEHU S KYPCA BHEYPOUHOM JEATEJIbHOCTH

3anarus B paMKax nporpaMmMbl HAIrpaBJICHEI HA obecrieuenue AOCTMIKCHH A IKOJbHUKAMU CIICAYIOIIUX
JIMYHOCTHBIX, METAIPCAMETHBIX U IPCIMCTHBIX O6pa3OBaTCJ'IBHBIX PE3YJILTATOB.

JIN4HOCTHBIE PE3yABTATHI:

B cdepe rpaxkaHcKOT0 BOCIIMTAaHUS: TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM NESTENHOCTH MIPH
BBITIOJIHEHUH UCCIIEI0BAHUIN U MPOEKTOB, CTPEMJICHHE K B3aUMONIOHUMAHUIO U B3aUMOIIOMOIIIH.

B C(bepe MaTpUOTUYCCKOT'O BOCIIMTAHUA: OTHOHICHHUE K OMOJIOTUH KaK K B&KHOM COCTaBJ'IHI-OH_[eﬁ KYJbTYPHI,
ropaocCThb 3a BKIIA pOCCHfICKHX N COBECTCKHX y‘léHBIX B pa3BUTHUC MHpOBOﬁ OroaoTHYECKOM HAayKH.

B C(bepe AYXOBHO-HPABCTBCHHOT'O BOCIIMTAHUA: TOTOBHOCTb OLICHUBATH IMOBCACHUC U ITIOCTYIIKH C TO3UIUHN
HpaBCTBCHHBIX HOPM N HOPM 9KOJIOTHYECKOH KYJIbTYpPbI; IOHUMAHUEC 3HAYMMOCTH HPAaBCTBCHHOT'O ACIICKTA
ACATCIBbHOCTH YCJIOBCKa B MCAUILIMHE U OHOJIOTHH.

B coepe screTueckoro BOCIUTaHM: TIOHUMaHUE POJIH OMOJIOTHH B POPMHUPOBAHUHN 3CTETUUECKON
KYJIBTYPBl TUYHOCTH.

B coepe dpusnueckoro BocnuTanus, OpMUPOBAHUS KYIbTYPBI 3J0POBbS U IMOLIMOHAIBHOTO
671aronoy4dusi: OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0pPOBBIO M YCTAaHOBKA Ha 3JJ0POBBIM 00pa3 KU3HU
(3mopoBoe nuTanue, coOII0IeHNEe TMTHEHNYECKHUX MPaBUI U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATUH U



OTJIbIXa, peryisipHasl (PU3HUECcKasi aKTUBHOCTH); OCO3HAHKE MTOCIICCTBUN M HEMIPUATHE BPEAHBIX MPUBBIUEK
(ynoTpe0iieHne aJIkoroJisi, HAPKOTHKOB, KypeHHe) U MHBIX (popM Bpena sl PU3NISCKOTO U MICUXUIECKOTO
3JI0POBBS; COOMIOIEHHE MTPaBMII 0€30MAaCHOCTH, B TOM YHCJIE HABBIKK 0€3011aCHOTO MOBEICHHUS B
MIPUPOJTHOM cpefie; chOPMUPOBAHHOCTH HAaBBIKA PEeICKCHH, YIIPABICHUE COOCTBEHHBIM AMOIIMOHALHBIM
COCTOSIHUEM.

B cepe TpynoBoro BocnuTaHus: akTUBHOE y4acTHE B PELICHUH NMPAKTUYECKUX 3a7a4 (B paMKaxX CEMbH,
LIKOJIbI, TOPO/Ia, Kpasi) OMOJOTHYECKON U SKOJIOTHYECKON HAIMPaBIEHHOCTH, HHTEPEC K IPAKTHUECKOMY
W3YYEHHUIO MpodecCchii, CBA3aHHBIX C OHOJIOTHE.

B cdepe sxonmornyeckoro BoCuTaHus: OpUEHTALIUS HA IPUMEHEHHE OMOJIOTHYECKUX 3HAHUN TIPU PeLICHUN
3a/1a4 B 00JIaCTH OKpYKaIOIIEel Cpe/ibl; 0CO3HAHHE AKOJIOTHUECKUX MPOOJIeM U MyTel UX peleHus;
TOTOBHOCTb K YUACTHIO B IPAKTHUECKOHN AESITEIbHOCTH IKOJIOTUYECKOHM HAIIPaBICHHOCTH.

B cdepe moHnManus IEHHOCTH HAYYHOTO TIO3HAHMS: OPUEHTAIIMS HA COBPEMEHHYIO CHCTEMY HayYHBIX
MPEACTABICHUI 00 OCHOBHBIX OMOJIOTHYECKMX 3aKOHOMEPHOCTSX, B3aMMOCBS3SIX YEJIOBEKA C IIPUPOJTHON U
COILIMAJILHOW CPEJoi;

MIOHMMaHHEe PoJIM OMOJIOTHYEeCKOl HayKH B (POPMUPOBAHMM HAYYHOTO MUPOBO33PEHMS; pa3BUTHE HAYUHO
TM0003HATENILHOCTH, HHTEpeca K OMOJIOTMYECKON HayKe, HAaBBIKOB MCCIIE0BATEIBCKOM AEATEIbHO CTH.

B cdepe amanTanmy Kk M3MEHSIONTUMCS YCIOBHSIM COITMAIEHON U IPUPOTHON CpeIbl: aJIeKBaTHAsI OI[EHKA
WU3MEHSIOIIMNXCS YCIIOBUM; MPUHATHE pelieHus (MHAUBUAYATbHOE, B TPYIINE) B U3MEHSIOMINXCS YCIOBUSIX
Ha OCHOBaHUH aHANM3a OMOJIOTUYEeCKON HH(pOpMAIINH; TIAHUPOBAHUE NIEHCTBUN B HOBOM CUTYyalluu Ha
OCHOBaHWU 3HAHUI OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.



MetanpeaMeTHbIE pe3ybTaThI:

B cdepe oBnagenust yHuBepcallbHBIMUA Y4€OHBIMU TTO3HABATEIILHBIMU JICHCTBHSIMU:

ba3oBrble lornueckue AecTBUsA:

* BBISIBJIATh U XapaKTEPU30BATh CYIIECTBEHHbIE IIPU3HAKN OMOJIOTUYECKUX OOBEKTOB (SBJICHUN);

* YCTAHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIMN OMOJOTUYECKUX OOBEKTOB (SIBICHHM,
MPOLIECCOB), OCHOBAHUS 111 0000IIIEHUS U CPaBHEHUS, KPUTEPUH TPOBOIUMOTO aHAJIHN3a;

* ¢ y4€TOM MpPeJI0KEHHON OMOJIOTHYECKOM 3a/1auM BBISBIISATH 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B
paccMmarpuBaeMbIX (hakTax U HaONIOIEHUSX; IpeAsiaraTb KPUTEPHUH IS BBISBIICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

¢ BBISIBJIAATDH I[e(bI/IHI/ITBI I/IH(l)OpMaI_II/II/I, JaHHBIX, HCO6XOI[I/IMI)IX JJI1 pECIICHU A IMOCTaBJICHHOM 3aJa4u,

¢ BbIABJIATH MIPUYIUHHO-CIICACTBCHHBIC CBA3U IIPHU U3YUCHUUN OMOJIOTNYECKHX SIBJICHUH U IpouecCoB; ACIaTb
BbIBO/JIbI C UCIIOJIB30BAHUCM JACAYKTUBHBIX U HHAYKTHUBHBIX YM033.KJ'II-O‘IGHI/II71, YMOSaKJ'IIO‘IeHI/Iﬁ 10
aHaJIOTHH, (I)OpMy.]II/IPOBaTB THIIOTE3bI O B3AaUMOCBA3AX,

* CAaMOCTOSITEIIBHO BBIOMPATh CIIOCO0 pelIeHus y4eOHOH OHOIOTHYeCcKOi 3a/1auul (CpaBHUBATH HECKOJIBKO
BapUaHTOB PELICHNUS, BEIOMpATh HanboJIee Mo IX0 NN ¢ yIETOM CaMOCTOSTENFHO BBIACICHHBIX
KPUTEPHEB).

bazoBrie nccienoBaTenbCcKrue ASHCTBUS:



¢ UCII0JIb30BATh BOIIPOCHI KaK I/ICCJIGI[OBaTeJILCKI/Iﬁ HHCTPYMCHT ITO3HAHWA,

* hopmynrpoBaTH BOIPOCH], PUKCUPYIOIINE Pa3pbIB MEXKIY PEATBHBIM H KEJIATEITHHBIM COCTOSTHUEM
CUTYalllH, 00BEKTa, U CAMOCTOATENILHO YCTaHABIUBATh UCKOMOE U JIAHHOE;

* (popmupoBaTh rUNOTE3y 00 HCTUHHOCTU COOCTBEHHBIX CYXKJIEHUH, apIyMEHTHPOBATH CBOIO MO3UIIUIO,
MHEHHE;

* IPOBOJIUTH 10 CAMOCTOSITEIIFHO COCTABIICHHOMY TUTaHy HaOIIOIEHUE, HECIIOKHBIN OHOIOTHYECKHMA
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE TT0 YCTAHOBIICHUIO 0COOCHHOCTEH OMOJIOTHYECKOTO 00BEKTa
(poniecca) u3y4eHus,

* MPUYHUHHO-CJICICTBEHHBIX CBS3CH M 3aBUCUMOCTEH OMOJIOTHYECKIX 0OBEKTOB MEXKIY COOOM;

¢ OOCHUBATh HA IPUMCHUMOCTb U JOCTOBEPHOCTH I/IH(i)OpMaI_[I/IIO, IMOJIY4YCHHYIO B XO0€ HaGJ’II-O,I[eHI/IH u
OKCIICPUMCHTA,

¢* CaMOCTOATCIBHO CI)OpMy.]'II/IPOBaTB O606H.[€HI/I${ " BBIBOJIBI 110 PE3YyJIbTaTaM HpOBe,I[éHHOFO Ha6J'IIO,Z[€HI/I$I,
OKCIICPUMCHTA, BJIAJICTh HHCTPYMCHTAMU OLUCHKU JOCTOBCPHOCTH IMOJTYUCHHBIX BBIBOJAOB U 0606H_[6HI/II71;

¢ IPOTHO3UPOBATH BO3MOXKHOC JalbHEHIIee pa3BUTHUC OHOJIOTHYECKUX IpoOLECCOB U UX MOCIICACTBUA B
AHAJIOTUYHBIX HWJIN CXOJHBIX CUTYAllUAX, 4 TAKKC BBIABUT'ATh MTPCAIIOJIOKCHUSA 00 ux Pa3BUTHHU B HOBBIX
YCJIOBHUAX U KOHTCKCTAaX.

Pabora ¢ unpopmanueit:



* IPUMEHSATH Pa3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3alpOCHI IPU TIOUCKE M 0TOOpe OMOJIOTHUECKON
nHGOPMAIIUY WK TaHHBIX U3 UCTOYHUKOB C YUETOM IPEAIOKEHHON yueOHOH OMOIOTrHUeCcKOM 3a1auu;

* BEIOMPATh, AaHATU3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH OHOJIOTUYECKYIO HH(DOPMAIIIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTaBICHUS;

* HaXOJUTh CXO/IHbIE apryMEHTHI (TIOATBEPKAAIOIINE UM OIIPOBEPrarolue OJHY U TY K€ UJICI0, BEPCUIO) B
Pa3IMYHbIX HH(OOPMALIMOHHBIX HCTOUYHHKAX;

* CaMOCTOATEIBHO BbIOUPATh ONTUMANIBHYIO (OpMY MIpEACTaBICHHUS HHPOPMAIUN U WILTIOCTPUPOBATH
pelaeMble 3a1a4M HECJIO)KHBIMU CXEMAaMH, IMarpaMMaMH, HHOH rpaukoil 1 uX KOMOMHALUAMY;

* OLIEHMBATh HAJIEKHOCTh OMOJIOTMUECKON HHPOPMALIMH 110 KPUTEPHUSIM, PEATI0KEHHBIM YUUTEIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITENHHO;

¢ 3alIOMHUHATh U CUCTEMATU3HUPOBATH 6I/IOJ'IOI"I/ILIGCKYIO I/IH(bOpMaI_[I/IIO.
B C(bepe OBJIAJICHUS YHUBCPCAJIbHBIMU y‘le6HBIMI/I KOMMYHHUKATHBHBIMU HeﬁCTBHHMH O6I_HCHI/IGZ

* BOCIIPUHUMATH U (POPMYIHPOBATH CYXKICHHS, BBIPAXKAaTh SMOLIMH B IPOLIECCE BHIMOJIHEHHS PAKTHYECKUX
1 J1ab0paTOpHBIX padoT;

¢ BbIpaKaTb ceos (CBOIO TOYKY 3peHI/I$I) B YCTHBIX U IIMCBMCHHBIX TCKCTAX;

® pacClio3HaBaThb HCBCp6aJ'IBHBIC CpeacCTBa O6IJ.I€HI/I$I, INOHUMAaTh 3HAYCHUEC COIIMAJIbHBIX 3HAKOB, 3HATh U
pacno3HaBaThb NPCANOCBIIIKHA KOH(I).HI/IKTHBIX CI/ITyaLII/Iﬁ H CMATYaTh KOH(I)J'II/IKTBI, BCCTHU IICPETOBOPHI;



* MIOHUMATh HAMEPEHUS IPYTUX, MIPOSBIATH YBAKHUTEIHHOE OTHOIICHUE K COOECETHUKY U B KOPPEKTHOM
dbopme hopMyITHpOBaTH CBOU BO3PAKEHUS;

* B X0JIC AMAJIOTa W/WJIA JUCKYCCUU 3a7[aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMOi OMOJIOTHISCKON TEMBI
Y BBICKA3bIBATh MJICH, HAIICJICHHBIC HAa PEIICHUE OMOJIOTMYECKOH 3a71auu U MO JIepIKaHne
0J1aro>ke1aTeJIbHOCTH OOIICHUS;

* COTIOCTABIIATH CBOU CYXKJECHUS C CY)KJICHUSIMU JPYTHX YIaCTHUKOB JUAJIOTa, OOHAPYKUBATH Pa3InUuus U
CXOJICTBO TIO3UITHHA;

* MyOJIMYHO TPEACTABIISITh PE3YJILTAThI BBITOJHEHHOTO OMOJIOTHYECKOTO OTIBITA (IKCIIEPUMEHTA,
HCCe0BaHUs, IPOCKTA);

* CaMOCTOATEIBHO BbIOUPATh (pOpMAT BHICTYIUICHHS C YUETOM 3a/1a4 MPE3CHTALUU U 0COOCHHOCTEH
ayJUTOPUU U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIE U MMCbMEHHBIE TEKCTHI C UCIOJIb30BAaHUEM
WJUTIOCTPATUBHBIX MaTepUAIOB.

CoBMecTHas 1ATEIBHOCTh (COTPYAHUYECTBO):

* MIOHUMATh U UCTOJIb30BATh MPEUMYILECTBA KOMAH/IHOM U MHIUBHUIyalbHON paObOTHI MIPU pEIIEHUN
KOHKPETHOM 6HosIorndyeckoil mpoGsieMbl, 000CHOBBIBaTh HEOOXOIUMOCTh PUMEHEHUS TPYNIIOBBIX GOpPM
B3aMMO/ICHCTBUS IIPH PELICHUN NOCTaBJIEHHON yueOHOH 3a1a4H;

¢ IpUHUMATH LICJIb COBMECTHOM ACATCIIbHOCTHU, KOJIJICKTUBHO CTPOUTH JENUCTBHS MO €€ TOCTHXKEHHUIO:
pacnpeaciiaTh poJjin, J0roBapruBaThCs, O6CY)K,Z[aTB nmponecc n pe3yiabTar COBMECTHOM pa6OTLI;



®* YMCTb O606IJ_IaTb MHCHUSA HCCKOJIbKUX HIOI[GI;’I, MPOABJIATE TOTOBHOCTb PYKOBOAWTD, BBITIOJIHATH
MOPYYCHHA, TIOJYUHATHCA,

* [JIJAHUPOBATh OPTaHU3ALMI0 COBMECTHOU pabOThI, ONPEAEIATH CBOIO POJIb (C YUETOM NMPEANOUYTEHUN U
BO3MOXHOCTEH BCEX YYACTHUKOB B3aUMOJIEHCTBUSA), paCIPEIENATh 3a/1a4l MEXIY YIeHAMH KOMaHIbl,
y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00CyKIeHUS, 0OMEH MHEHUSIMU, MO3TOBBIE LITYPMbI U UHbIE);

¢ BBITIIOJIHATH CBOIO YaCTh pa6OTBI, JOCTHUTaTh KAYECTBCHHOI'O pE3yjibTaTa 110 CBOEMY HAIIPABJICHHUIO U
KOOPAUHHUPOBATE CBOU }IeﬁCTBHH C ApYrUMH YICHAMHU KOMaHbI;

* OLIEHMBATh Ka4€CTBO CBOETO BKJIaJa B OO MPOIYKT IO KPUTEPHUSIM, CAMOCTOATEIHHO
chOopMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS; CPABHUBATh PE3yJIbTAaThl C HICXOIHOM 3a7aueil u
BKJIAJ] KQXKJIOTO WJieHa KOMaH bl B IOCTHKEHHUE PE3yNIbTaTOB, pa3lieNsTh cpepy OTBETCTBEHHOCTH U
MPOSIBJIATH TOTOBHOCTH K MIPEIOCTABICHUIO OTUETA MEepe]l TPYIIO;

¢ OBJIaACTH CHUCTEeMOU YHUBCPCAJIBbHBIX KOMMYHHUKATUBHBIX HeﬁCTBHﬁ, KOTOpas oOecrnieynBaeT
C(l)OpMI/IpOBaHHOCTB COLIMAJIbHBIX HABBIKOB M OMOIIMOHAJIBHOI'O MHTCIIJICKTA ITKOJIBbHHUKOB.

B C(bepe OBJIAJICHUS YHUBCPCAJIbHBIMU y‘le6HLIMI/I PEryiIsiITUBHBIMU HeﬁCTBHHMHI CaMoopraHnsauHﬂ:

* BBISIBIIATH TIPOOJIEMBI JISI pEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYAlUSIX, UCTIONb3Ys OMOJIOTHUECKUE
3HAHHS;

* OPUEHTHUPOBATHCS B PA3IMYHBIX MOJX01aX MPUHATUS PELIeHnH (MHANBUIYAIbHOE, IPUHATHE PEIICHNS B
rpyImne, NpUHITHE PElIeHUi rpynmoil);



* CAMOCTOSITEIBHO COCTABIISATH AJITOPUTM PELICHHS 3aJauil (UJIHM €ro YacThb), BRIOMPATh Coco0 perieHus
y4eOHOM OMOJIOTHYECKOM 3aJauu C YYETOM UMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpPOBAaTh MpeAiaraéMble BapUaHThl PELLICHUI;

* COCTaBJISTH IJIaH JEHCTBUH (IIJ1aH peain3allii HAMEUYEHHOT0 alrOPUTMa peIIeHUs ), KOPPEKTUPOBAThH
MIPEJI0KEHHBIN aITOPUTM C YUETOM HOIYUYEHHSI HOBBIX OMOJIOTHYECKUX 3HaHUN 00 N3ydyaeMoM
OMOJIOTMYECKOM OOBEKTE;

* IeJ1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CamokoHTpoITh (pedaekcus):

* BJIAZIETh CIIOCOOAMU CAMOKOHTPOJIS, CAMOMOTHUBAIIUU U pedIeKCHH;

* 1aBaTh a/ICKBaTHYIO OIICHKY CUTYallUU U IpeyiaraTh iaH e€ U3MEeHEeHMUS,

* YUUTBHIBATh KOHTEKCT U MPEBUIECTh TPYJHOCTU, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIICHUU y4eOHOM
OMOJIOTMYECKOH 3a1auu, aIaliTUPOBAThH PEIICHNE K MEHSIFOIIMMCS 00CTOSITENILCTBAM;

* OOBSACHATH IPUYMHBI JOCTHXKEHUS (HEAOCTUKEHHUS) PE3yJIbTaTOB AEATEIbHOCTH, JaBaTh OLICHKY
NpUOOPETEHHOMY OTIBITY, YMETh HaXOAUTh MO3UTHUBHOE B MPOU3OILIEAIIEH CUTYAIUH;

¢* BHOCHUTb KOPPCKTHUBBI B ACATCIIBHOCTb HA OCHOBC HOBBIX O6CTO$ITCJ'II>CTB, HU3MCHHUBIINXCS CI/ITyaLIPlﬁ,
YCTaHOBJICHHBIX OIJ_II/I60K, BO3HHUKIIHNX pr,[[HOCTCfI;

¢ OCHUBATb COOTBETCTBUC PC3YJIbTATA LCJIU U YCIIOBUAM.



OMOIMOHAIbHBIA UHTEIIEKT:

* pa3In4aTh, Ha3bIBATh U YIPABISATH COOCTBEHHBIMHU SMOIMSMU M SMOLIUSAMH JIPYTHUX;

* BBISIBJIATh U AHAJIU3UPOBATH IPUUMHBI SMOLINIA;

* CTaBUTh ce0sl HA MECTO JPYroro 4ejJoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHHUS JPYroro;
* PEryJIUpOBaTh CIIOCOO BBIPAKEHUS SMOLIMH.

* [IpunsiTie ceds u Ipyrux;

* OCO3HAHHO OTHOCHUTKCS K JIpyrOMY Y€JIOBEKY, €r0 MHEHHUIO;

* IpU3HABATh CBOE MPaBO HA OUIMOKY U TAKOE )K€ IPaBo IPyroro;

* OTKPBITOCTb c€0€ U IpyruMm;

* 0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJINPOBATh BCE BOKPYT;

* OBJIAZICTh CUCTEMOM YHUBCPCAJIBbHBIX y‘le6HLIX PErYIIITUBHBIX ﬂeﬁCTBHﬁ, KOTOpasa oOecrieunBaeT
(I)OpMI/IpOBaHI/Ie CMBICJIOBBIX YCTAHOBOK JIMYHOCTH (BHy’TpeHHfIfI O3UIHA J'II/I‘IHOCTI/I), N XXNU3HCHHBIX
HaBBbIKOB JIMYHOCTHU (yr[paBJ'IeHI/ISI 0060171, CaMO AU CIIUITIIINHEI, YCTOI\/’I"II/IBOFO HOBGI[GHI/ISI).

Hpe,Z[MeTHLIC PE3YJIbTAaThl OCBOCHUS TPOTpaMMBbI

B no3HaBarenbHOM (MHTEIUIEKTYalIbHOM) cdepe:



— MPUOOPETEHHUE OIBITA UCIIOJIL30BAHUS METOIOB OMOJIOTUYECKON HAYKH C MENbI0 U3Y4eHUs
OHMOJIOTHYECKUX 00BEKTOB, SIBIICHUH ¥ MPOIIECCOB: HAOIOICHUE, ONMCAHUE, IPOBEICHNE HECIIOKHBIX
OHMOJIOTMYECKHX OIBITOB U DKCIICPUMEHTOB, B TOM YHCIIEC C UCIIOJIB30BAHNEM aHAJIOTOBBIX M IIH(PPOBBIX
OMOJIOTMYECKHUX MPUOOPOB U HHCTPYMEHTOB;

— (popMUpOBaHUE YMEHHSI HHTETPUPOBATH OMOJOTUYECKHUE 3HAHUS CO 3HAHUSIMH U3 APYTUX yUSOHBIX
npeaMeToB ((pU3UKH, XUMUH, Teorpadru, UCTOPUHU, OOIIIECTBO3HAHUS H T. 11.);

— (popMupOBaHUE YMEHHI peniaTh yueOHbIC 3aa9 OMOJIOTHYECKOTO COJIEPIKAHUS, BBISIBIISITH IPUIUHHO-
CJIIEJCTBEHHBIE CBSI3U, TPOBOJUTH KAUECTBEHHBIE U KOJMYECTBEHHBIE PACUETHI, JI€JIaTh BHIBOIbI HA
OCHOBAHMH NOJIYYEHHBIX PE3YJIbTATOB;

— (popMupoBaHUE YMEHHUSI TUTAHUPOBATH Y4€OHOE MCCIIEIOBAHKE WM ITPOCKTHYIO paboTy C y4eTOM
MOCTaBJICHHOM 1eNK: (POPMYITHPOBATH IPOOJIEMY, THIIOTE3Y M CTAaBUTh 3a/la4d UCCIICIOBAHUS, BBIOMPATh
aJIEKBAaTHO MMOCTABJICHHOM I1EJIM METO/IbI, JIeTIaTh BBIBOJIBI 10 PE3yJbTaTaM UCCIICIOBAHMS WIH IPOCKTHOMN
NS TEIbHOCTH,

— (hopMupoBaHHE UHTEpeca K YriIyOIeHUI0 OMOIOTUYECKUX 3HAHUH (peanpoduiibHas MOArOTOBKA U
npoeccuoHanbHasi OpUeHTAalUs) U BBIOOPY OMOJIOTHH KaK MPO(UIBHOTO NMpeMeTa Ha CTYIIEHH CPEIHEro
MIOJIHOTO 00pazoBaHus i Oynyuieil npoQeccuoHaIbHOM eI TeNbHOCTH, B 00J1aCTH OMOJIOTUH, MEULIMHBI,
9KOJIOTMH, TICUXOJIOTMH, BETEPUHAPUH, CEIBCKOTO XO35MCTBA;

— BJIaJIeHHE HAaBBIKAMU PabOTHI ¢ MH(OpPMAIHel eCTeCTBEHHO-HAYYHOTO CO/IEPKaHUs, TPEICTaBICHHOH B
pas3Hoii opme (B BUIE TEKCTa, TAOIMYHBIX JaHHBIX, CXeM, IpaUKOB, 1MarpaMm, MoJenei, n300pakeHuii),
KPUTHYECKOTO aHau3a MH(POPMAIUH U OLIEHKHU €€ JOCTOBEPHOCTH;



— YMEHHUE UHTETPUPOBATH OMOJIOTUYECKNE 3HAHUS CO 3HAHUSIMH JIPYTrUX y4eOHBIX MPEIMETOB; HHTEPEC K
YIITyONeHUIO OMOJIOTHYECKUX 3HAaHUH U BBIOOPY OMOJIOTHH KaK MPO(UIBHOTO MpeMeTa Ha YpOBHE
cpenHero o0rero o0pa3oBaHus A1 OyAyIIel mpodeccnoHAIBHOMN NeATETPHOCTH B 00IaCTH OMOJIOTHH,
MEUINHBI, IKOJIOTUH, BETEPUHAPUH, CEJILCKOTO X035 CTBA, MUILIEBON IPOMBIILIIIEHHOCTH, ICUXOJIOTUH,
HCKYCCTBa, CIIOPTa - UMETh YETKUE MPEACTABIECHUS O MaTEPUATMCTUYECKON CYIIIHOCTH T€HOMOB KHUBBIX
OpPraHU3MOB U PETYJSALUIO UX pabOTHI;

— 3HaHHE OCHOBHBIX ()aKTOPOB OKPYKAIOIel CpeJibl, BIMUSIOMINX Ha PA3BUTHE U CYILIECTBOBAHUE KUBBIX
OpraHM3MOB, aJjanTaluii K (hakTopam OKpyXxaroliei cpepl;

— 3HAaHUEC OCHOBHBLIX ITOXOO0B 6I/IOT6XHOJ'IOI‘I/II/I, HCIIOJIB30BaHHUA €€ ,HOCTH)KCHHI;'I B COBpeMeHHOﬁ KHN3HHU
YCJI0BCKa, 0COOEHHOCTH HCIIOJIL30BaHUS JKUBBIX OpraHu3MOB IJId IPOU3BOJACTBCHHBIX HYXI YCJIOBCKA,

— 3HAHUEC OCHOBHBIX ITIOAXOA0B CCICKIINHN U OHMOTEXHOJIOTHH KYJIbTYPHBIX paCTeHHﬁ, XapaKTepru3oBaTh
I'CHCTUYCCKHU MOI[I/Iq)I/IHI/IPOBaHHBIC pacTCHUA, OIICPUPOBATE NIOHATUAMU, FI/I6pI/I,I[I/ISaHI/I$I, OTHaJICHHas
FI/I6pI/II[I/ISaI_[I/I${, I/ICKYCCTBGHHHﬁ 0T60p, I'eTCpo3ucC, TpaHC(bOpMaI_[I/IH, MYTareHes3, rCHCTUYCCKOC
PCAAKTUPOBAHUC,

— IIOHUMAaHHUEC MOJICKYJISIPDHBIX MEXAaHHU3MOB pCain3allun HacJIeACTBEHHOM I/IHq)OpMaI_II/II/I U YMCHHC
CBO6OI[HO oneprupoBaTb OCHOBHBIMU INIOHATHAMU MOJ'ICKy.]'IprHOfI OMOJIOTHU U ee COBPCMCHHBIX
HaHpaBJ’IeHI/Iﬁ —TCHOMUKH, MCTAI'CHOMUKH, IIPOTCOMUKU

— 3HaHUE OCHOBHEBIX 3a00JICBaHUI YCJIOBCKA, MCXaHU3MOB UX pa3BUTUA, croco0ax ux JUArHoOCTHUKHU U
JICUCHMUA,



— (hopMUpOBaHHE YMEHHS UCIIOIB30BAaTh NOHATHIHBIN anmapaT U CHMBOJIMYECKHA S3bIK T€HETHUKH,
IPaMOTHOE IPUMEHEHNE HayYHbIX TEPMUHOB, IOHATUH, TEOPHI, 3aKOHOB JJ1s1 OOBSICHEHHUS HAOII0JaeMBbIX
OMOJIOTUYECKUX 0OBEKTOB, SBJICHUN U MPOIECCOB, MTO3BOJISIONINX 3JI0KUTH (PYHIAMEHT HAyYHOTO
MHPOBO33PEHHUSL.

B nenHocTHO-0pUeHTAaIMOHHOM cdepe:

— 3HaHWE, YTO MPUMEHEHNE COBPEMEHHBIX TEXHOJOTUNA MOJICKYJIAPHON OMOJIOTUH TTO3BOJISET YCIICIITHO
pemarh Takue 371000/ 1HEBHbBIE MPOOIEMbI, KaK OXpaHa OKpYXKalolle cpebl, COXpaHEHHE 370POBbs
YeJI0BEKa, KOHTPOJIb U BOCCTAHOBJIEHUE SKOCHCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

Hcropus pazsutus
arpoOXMMHUYECKUX 3HAHUM

(pa6oter M.B. Jlomonocoga, IO.

JInbuxa, byccenro, B.B.
Hokyuaea, K.A. Tumupszena,
IT.A. Kocteruena, JI.H.
[IpstHUIITHUKOBA | TIp. ).

Tembl OcHoBHoOe coep:kaHue JeITeJIbHOCTh HIKOJIbHUKOB
Tema 1. BBenenne B Yr0-TaKoe pacTEeHUEBOCTBO: [TpaxTnueckas padota «bouka
PacTeHHEBOACTBO OCHOBHbBIE (PaKTOPHI JInbuxar.

()] BBIpAIIMBAHUS PACTEHUIA.

Tema 2. ArporexHn4eckui
IKcrepuMeHT (3 4)

IIpaBuna nocraHOBKU
arpo3KCHEpUMEHTOB.
[TocTaHOBKA 3KCIIEPUMEHTOB C
pacteHusiMU. Bb1OOp TeMBI,
COCTaBJICHUE TUIOTE3bl, LIETH U
3a/1a4 dKCIIEPUMEHTA T10
BBIPALUBAHUIO PACTEHUI B
KOHTPOJIUPYEMOM Ccpene.
KoHnTtpoau, nosropHOCTH,
IIPOBEJCHHUE DKCIIEPUMEHTA.
[InannpoBaHue SKCIEpUMEHTA.

HccnenoBaTenbckas padoTa
«DaKTOpBI, BIHUSIONINE HA
npopacTaHue ceMsiH (pocT
MIPOPOCTKOB)».

[TpakTuueckas pabota «Coop
YCTaHOBKH ISl BBIPAIIUBAHUS
pacTeHUii B KOHTPOIUPYEMBIX
YCIOBUSAX.




OrueHka pe3yabTaToB
IKCIIEPUMEHTA.

OcBoeHUE TEXHOJIOTHH
prTJIOFOI[I/I‘-IHOFO BI)IpaH_II/IBaHI/IFI
CaJIaTOB ¥ MHKPO3CJICHH B
KOHTPOIUPYEMBIX
I/ICKYCCTBGHHI)IX YCJ'[OBI/H[X.

Tema 3. Pojib XMMHYECKHX
3JI€MEHTOB B MUTAHUHU
pacrenuii (10 v)

Bopa. PactBop. BeITshkKka.
AHWOHBI, KATHOHBI,
3JIEKTPONPOBOIHOCTH ¥ pH
pactBopa. Posib XUuMU4YeCKHX
3JIEMEHTOB B IIUTAHUU PACTEHUI.
[Tony4yenune nuTaTeNbHBIX
BEILIECTB PACTCHUSIMH.

Y ao0peHus: opranudeckue,
MUHEpaJbHbIE,
MUKpoOuooruyeckue. TUIibl
IIATAHUS pacTeHuil. Boznymnoe
U MUHepaibHOe (KOPHEBOE)
NATaHUE pacTeHuid. TpaHcnopT
MUTATEIbHBIX BEIIECTB
pacTeHui: BOCXOIAIINNA 1
HUCXOOAIINU TOK. BaxkHelmue
Kanuiineie, pochopHbie U
a30THBIE YOOpEHUs, UX

[TpakTrueckas padota «Cxemsl
MIATaTEIbHBIX PacTBOPOB. Pacuer
7103 YIOOpEeHMM 115t
MUTATENbHBIX PACTBOPOBY.
[TpakTruueckas padota «I[IpaBumna
CMEIIMBaHUS yI0OpeHUi»
[TpakTtuueckas padota «Iluranue
pPaCTeHUI: TEXHOJIOT U
MIPUTOTOBJICHUS MUTATEIbHBIX
pPacTBOPOB JJISl Pa3HBIX
KYJIBTYp».

[TpakTuyeckas paborta
«MOHHUTOPUHT MUHEPAIILHOTO
MUTaHUS PACTECHUID.
[TpakTuueckas padbora
«PacturenpHast TMarHOCTUKAY.
HccnenoBaTenbsckas pabota
«O1eHKa COCTOSHUSI KOMHATHBIX




cBoiicTBa. [IpocTeie U cnoxHBIE
ynoOpeHus.

Pocr n pazButne pacteHuii:
9Tarbl OHTOTE€HEe3a, (PaKTOPEI,
BJIMSIIOIIME HA POCT PACTCHMIA:
CBET, I'yCTOTA TMOCAI0K, TUTAHHE,
cybcrpar.

Oco0eHHOCTH MUTaHUS paCTECHUI
a30TOM. A30T U €ro 3HaYEHUE B
JKW3HU pacTeHnil. PopMbl a30Ta
U UX MIPEBpALIEHNE B ITOYBE.
Ucrounuku dhochopa mms
pacTtenusi. 3HaUCHUE
dochopcoaepkammux
COeqUHEHNN B KiIeTKe. PoJb
MaKpOIPTHUUECKUX COCAMHEHUN
dbocdopa B 3HEPreTHIECKOM
oOMeHe.

Brnusinue xanus Ha pusndeckue
CBOMCTBA MPOTOILIA3MBI, HA
(bepMEeHTHI YTIIeBOAOPOIHOTO
oOMeHa, CHHTe3 OeJIKOB U JIp.
Ponp xanus B moanep:kaHuu
HMOHHOI0 OajlaHca B TKaHAX, B
POIECCaxX CaMOPETYIISIINU.

pacTeHul, paCTCHUN Ha
LIKOJIbHOU TEPPUTOPHUH,
yCTaHOBKa NPUYMH
IIaTOJIOrMYECKUX COCTOSTHUN
(Ipu HAJIUYUN)».
UccnenoBatenbckas padborta
«OueHKa BIUSHUS Pa3IUYHBIX
AIIEMEHTOB Ha COCTOSIHHE
pacTeHu# (CoCTaBJICHHE
Pa3IMYHBIX TOJIKOPMOK)».




Perynsaropnas u
CTPYKTYpooOpa3zoBaTeabHas
pOJb KaJIbIMA. Y4acTue B
00pa3oBaHUM KJIECTOYHOUN CTCHKH,
MOJIICPYKAHUU CTPYKTYPHI
MeMOpaH U PEryisiius uxX
IPOHHIIAEMOCTH.

3HayeHHWe MarHus B
MeTabonu3Me pacTeHui. Marauii
B COCTaBe XJIOpOQHILIa,
CXOJICTBO XJIOpodriLa u
reMorjao01Ha Kak CBUAETEIbCTBO
€IMHCTBA OPTaHUYECKOTO MUPA.
Cepa u ero OCHOBHbIE
COEIMHEHUSs, UX POJIb B
CTPYKTYpPHOU OpraHuzanuu
KJIETKH, y4acTue B
OKHUCIIUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKITUIX
MuKkpo31eMEHTHI.
[IpencraBnenus o poau
MHUKPOAJIEMEHTOB B METab0JIM3Me
pactenuii. OcobeHHOCTH
MOCTYIICHUSI MUKPOJJIEMEHTOB B
pactenust. CHHEPTU3M U




AHTAaroHMU3m 3JICMCHTOB ITUTAHUA
pacTeHui.

PaCTI/ITeHLHaﬂ JIUAarHoCTuKa u
MCETOIbI I/IIIGHTI/I(bI/IKaIII/H/I
HEI0CTATKa/M30BITKA JIIEMEHTOB
IIUTAHUA.

Tema 4. Peryasitopbl pocta

pacteHuii. 3amUTa pacTeHui
(24)

[Tonsatne o perynsaTopax pocra
pacteHnii. CTUMYJISTOPBI pOCTa
— (PUTOrOPMOHBI (ayKCHHBI,
ru60epeINHbI, IUTOKUHUHBI).
NHrunbuTophl pocTa pacTeHUA:

1. mpupoaubie (abcru3oBast
KHCIJIOTa U HEKOTOpbIE
(eHONIbHBIE BEIIECTBA
(uxymapoBasi, KOpHuuHas,
CaJIMLMIIOBAs KMCIIOTHI).

2. cHHTeTHYeCKHE (MOP(haKTHHBI,
peTaplaHThl, 1e(OIUAHTHI,
JECUKAHTBI, TePOUIIHIBI).
DUTOMOHUTOPUHT U OLIEHKA
COCTOSIHUS PACTECHHUIA.
CoBpemMeHHBIE CTIOCOObI
MOHUTOPHHTA.

3amuTa pacTeHuil OT
BpEIUTENICH: OCHOBBI OMOMETOA.

[TpakTrueckas pabota
«(DI/ITOMOHI/ITOpI/IHF 1 OIICHKAa
COCTOSIHUS PACTEHUH.
CoBpeMeHHBIE CTIOCOOBI
MOHHUTOPHHT .
UccnenoBatenbckas paborta
«BnusHue rerepoaykcruHa Ha
npopactanue (poCcT Ha pa3HbIX
CTa/IUAX, B PA3HBIX YCIOBUSX)
Pa3IMYHBIX PACTEHUI.
[TpakTuueckas paboTa
«MHcekTapuu: mpaBuiia u
YCIIOBHSI pa3BeCHUS MOJIE3HbIX
HACEKOMBIX).




Tema 5. BoaHasi, mecuaHasi u
MOYBEHHAs KYJbTYPbI, HX
NpUMeHEeHHe B BbIpalllUBAHU U
pacrenuii. ®U3n0JI0rUsA
pactenuii (4 4)

Bopanas, necuanast 1 mouBeHHas
KYJIbTYpbI, UX IPUMEHEHHUE B
BBIPAIIMBAaHUU PACTCHUIA.
[IpoBenenue BoABI B KOPHE U
cTelJie pacTeHUH.

BonHb1l pexuM pacTeHUN:
CTpOE€HUE YCTHUIL: (GaKTOPHI,
BIIUSIIOLINE HAa UX PACKPBITUE U
3aKpbITHE. 3HAUEHUE MEXaHU3Ma
PeryisiiMy UCTIapeHUsI BIIaru
pacTeHueM.

DOTOCUHTE3 — YHUKAJIbHbBIN
nporecc pacrenuii. TeMHoBas u
cBeToBas ¢a3bl (GOTOCHHTE3A.
3HavyeHue GoTOCUHTE3A JUIs
KUBBIX OpraHu3MoB. PakTOPHI
pocTa pacTeHuil: BO3ayX U
aspanus. [logzemHoe apixaHue
pacTEeHUI: COCTAaB IOYBEHHOTO
BO3/yXa, ra3000MeH. ['a3000MeH
npu 6eCIOUYBEHHOM
BBIPAIIMBAHUH.

[TpakTrueckas padbora
«KopHeBoe naBiieHue».
[TpakTrueckas padota
«IIpuroroBienue npemnapara
YCTBUIL METOJOM CIIEIIKA.
HccnenoBatenbckue paboTh
«BnustHUE ycnoBui coaepKaHus
pacTeHUi Ha KOJMYECTBO
YCTBHUID).

[TpakTuueckas padota
«DyHKIIMOHAJIbHAS AUATHOCTHUKA
pacTeHui 10 aKTUBHOCTHU
XJIOPOILJIACTOB.
HccnenoBatenbsckas paboTta
«Omnpenenenue xmopodpumia A u
b, onienka

(OTOCUHTETHUYECKON aKTUBHOCTH
pacteHuii u GpakTopoB,
BIIUSIOLIUX HA HEE).
[TpakTuyeckas paborta
«Anspanus, CO2 u O2. /Ipixanue
pactenui». [Ipaktuyeckas
pabota «/IpIxaHue pacTeHuil:
OILICHKA MHTEHCUBHOCTH JIbIXaHU
pacTeHUH U IJIOJ0BY.




HccnenoBaTensckue paboTs
«BnusiHue cnocoba
BbIpalllMBaHus (cocTaBa
MUTATEIBHON CMECH, CXEMBI
BHECEHHS) Ha POCT M Pa3BUTHUSA
Pa3JIMYHBIX PACTCHUI.

Tema 6. KyabTypHble
pacrenusi. CoBpeMeHHbIe
acnekThl cejgekuuu (10 )

Kak genoBek cran ucnonab30BaTh
pactennsa? CBs3b pa3BUTHS
MUBUIM3AIINH YEJIOBEKA U
OJIOMalTHUBAHUS PACTCHUM.
JlomecTukarys.
HacnenctBeHHOCTE U
W3MEHYMBOCTh — OCHOBHBIC
CBOMCTBA KUBBIX OPraHU3MOB.
HN3menunBocTs. Buasl
W3MEHYHBOCTb.

I'en —martepuanbHbI HOCUTENh
HACJIeICTBEHHOCTH U
n3MeHunBoCTH. HyknenHoBbIe
KUCIIOTHI. JIokamu3amus
TE€HETUYECKOI0 MaTepuana B
KjeTke. JleaeHue KIeToK.
Pennukarusa JIHK. OcHoBHas

JI0TrMa MOJIEKYJISIPHOM OHOJIOTHH.

Huckyccus «Jlomectukanus, Bce
JIU PACTEHUS W KUBOTHBIE,
KOTOPBIC KUBYT PSIIOM C
YEIIOBEKOM UM
OJOMAaNIHUBAIOTCSI? MOKHO 11
CUMTATh TapaKaHa
0JIOMAIIHEHHBIM KUBOTHBIM 7.
[TpakTuueckas paboTa
«MoauduxanoHHas
M3MEHUYUBOCTb (JIMCThS, UTOJIKH C
OJTHOTO JIepeBa)».

[TpakTrueckas padota «I'eH —
MHCTPYKIUS IO COOpPKE KIETKU
(Ha Gucepe WM KOHCTPYKTOPE)».
[TpakTuueckas paboTa
«Mytanus Ha 6yTepOpoie
(710001 0OBEKT U3 MpeabIayIeH
paboThI, r1e U3MEHEHUE
WHCTPYKIIUU TIPUBENIET K




Tpanckpunuus. Tpancianus.
Myranuu.

Dddexr OyThUTIOYHOTO
TOPJIBIIIKA U TEHETUUECKOE
pazHooOpasue. Uto Takoe
reH0aHK? 3aueM COXpaHATh
TE€HETUUYECKUE PECYPCHI
pactenuii? OCHOBHBIE CITOCOOBI
COXpaHEeHHS TeHETHIECKUX
pecypcoB pacTeHui (ex situ u in
situ).

3nauenne pabot H.M. BaBumnoga.

3aKOH rOMOJIOTHYECKUX PSJIOB.
LleHTpbI NPOUCXOKICHUS
KyJIbTYpHBIX pactenuit H.W.
Basunosa u I1.M. XKykoBckoro.
OcCHOBHBIE METO/IbI CEIEKIIUH.
I'ubpumuzanus. opmer oTéOpa.
OcHOBHbBIE HamNpaBIEHUS
CEJICKIMU: YIIy4IlIeHUE
YPOKalHOCTH, YCTOMUUBOCTHU K
OMOTUYECKUM 1 a0MOTUYECKUM
daxTopam.

M3MEHEHHIO BHEIIHETO BU/IA
00BeKTa)».

[TpakTuueckas pabota no
rpynnam «OTKya Ha HaImx
CTOJIaX (PPYKTHI/OBOIIIN/3IIAKI.
[TpakTrueckas pabota
«BspIpanuBaem ropox. Kak
MIPOBECTH CKPEIUBAHHE Y
ropoxay.

UccnenoBatenbckas padborta
«BpIpamBanue pacTeHU B
npooupke» (MOKHO
BOCIIOJIb30BAThLCS Pe3y/IbTaTaMu
MPEJBIIYIIUX KCTIEPUMEHTOB 110
COCTAaBIICHUIO TUTATEIbHBIX
pPacTBOPOB JIJIsl paCTEHUIA).
[TpakTuueckas paboTa
«["eHOMHBIE HOXKHHIIBI
(MonenupoBanue paboOTHI
cucrembl CRISP-Cas)».




Ectb 1 u3HB B ipoOupke?
buotexHonorus KyJIbTypHBIX
pacTeHui.

Kak uyenoBek Moxer
MoAU(UIIMPOBATh pacTeHUs?

TI'emermueckoe PEAAKTUPOBAHUC.

CoBpeMeHHbIE TTOIXO0/IbI U
JTOCTHKEHHS TEHETUYECKOTO
pEIaKTUPOBAHUS PACTEHUM.

Tema 7. PacTurtejibHas
npoxykuus (4 4)

Hanzemunie 1 non3eMHEIE
opranbl pactenuid. [ToGer u
BUIOW3MEHEHHBIIN TOOeT
pactenuii. CriocoObI
Pa3MHOXKEHHS paCTEHUH.
[ToHsATHE O Ka4eCcTBE MPOYKTOB
nutanus. [IpodieMbl
KOHKYPEHIIUU OTEYECTBEHHBIX
MPOIYKTOB MUTAHUS C
uMTnopTHeIMU. JlorucTrka
JIOCTaBKH M CPEJICTBA
COXPaHEHHUS MPOTYKTOB
MATAHUS.

Mukpo3eneHb: MoJae3HOCTh U
TEXHOJIOTHSI.

[TpakTrueckas pabota
«[IpenenpHO MOMyCTHMBIE
koHneHTpanuu (I1J1K) n metoapt
KOHTPOJIs1 0€301aCHOCTH
pPacTUTEIBHBIX MPOAYKTOB
MUTaAHUS.

HccnenoBatenbckas paborta
«O11eHKa KauecTBa BbIPAILIEHHON
MHUKpo3esieHn» (Jinbo cBos, 0O
W3 MarasuHa).

[Tpaktuyeckas padora «MeTomabl
OLIEHKH KaueCcTBa PACTUTEIbHON
MPOAYKIUU: XPAHEHUE U
COXPAaHHOCTh MUTATEIBHBIX
BEIIECTBY» (110 JOCTYITHOMY
000pY/I0BAHUIO).




XHUMHUYECKUH aHAIU3
npoaykuuu. OCHOBBI

CHEKTPOPOTOMETPHUH.

[ToreHnmomerpus.
Xpomarorpadus.

Uccnenosarenbckas

paborta «OnpeneneHue BUTAMIUHA
C meTo10M 00paTHOTO
TUTPOBAHUS B INIOJAaX HA pa3HOM
cpoke (crocoOe) XpaHEHUs.
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