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HOACHUTEJBHAA 3AIITMCKA

AKTYaJlbHOCTHh M Ha3HauyeHHe mporpamMmsl. [Iporpamma paspaboTaHa B COOTBETCTBHH C
TpeboBanusamMu DeepaaIbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa OCHOBHOTO OOIIET0
o0pa3oBaHusi, OPUEHTUPOBAHA HA OOECHeueHHe MHAMBHIYyAIbHBIX MOTPEOHOCTEH O00yJaromuxcs u
HampaBJeHa Ha JOCTI)KEHUE TUIAHUPYEMBIX PE3YIbTaATOB OCBOEHHSI IPOTPAMMBI OCHOBHOTO OOIIIEro
o0pa3oBaHus C y4eTOM BhIOOpA y4acTHHKaMH OOpa30BaTENIbHBIX OTHOIIECHHHA KYypCOB BHEYPOUHOU
JESITEIbHOCTH. DTO MO3BOJISIET 00EeCIIEUnTh €AMHCTBO 00s3aTenbHbIX TpeboBanuit ®I'OC Bo BceM
IIPOCTPAHCTBE LIKOJIBHOTO 00pa30BaHMs: HE TOJBKO Ha YPOKE, HO U 3a €ro IMpeJieaMu.

AKTyalnbHOCTh peaJIu3alliil JaHHOW TpOrpaMMbl OOYCIOBIEHa CaMOW OCOOEHHOCTBHIO
IIPOEKTHO-UCCIIEA0BATEIBCKOMN AEATEIBHOCTH. JTa AEATEIbHOCTD JIEKUT B OCHOBE MI03HABATEIHHOIO
HHTEpeca pedeHKa, SABJIAETCS 3aJI0TOM YMEHHS IIJIaHUPOBATh JIOObIE AEHCTBHS U BaXKHBIM YCIOBHEM
yCHELHOH peanu3anuu uaen. JIroOble n"3MeHEeHUs: COBPEMEHHOTO OOIIeCTBa CBA3AHbI C MPOEKTaMHU U
UCCIIEIOBAaHUSIMU — B Hayke, TBOpUECTBE, Ou3Hece, OOUIeCTBEHHOW >XM3HMU. [loATOMYy Ba)KHBIM
AJIEMEHTOM Ppa3BUTHSI JUYHOCTH OOYydaroulerocs sBIseTCS (OPMUPOBAHHME OCHOBHBIX HABBIKOB
MIPOEKTHO- MCCIIEI0BATENbCKON eI TENbHOCTH.

[Iporpammoii mpenycMoTpeHo (GopMHpOBaHHE COBPEMEHHOTIO TEOPETHUUECKOTO YpPOBHS
3HAHWUM, a TaKXKe U MPAKTUYECKOTO OMbITa paboThl ¢ Ja0OPaTOPHBIM 000PYIOBaHUEM, OBJAJICHUE
IpUeMaMH HCCIIEeI0BATEeNbCKOM IeATelbHOCTH. MeTO Il OpraHu3aii 00pa30BaTEIbHON U HAYyYHO-
UCCIIEIOBATENIbCKOW  JESATENIbHOCTH  MpeaycMaTpuBaloT  (opMupoBaHHE y  OOydarommxcs
HECTaH/JapTHOTO TBOPYECKOTO MBIIIJICHHS, CBOOOJBI CAMOBBIPAXEHUS M HHAWBUIYaTbHOCTU
CY)KJICHUH.

Jis  momHOoro  ydera  moTpeOHOCTEM — ydaliuxcst B IporpaMMe  HCHOJb3yeTcs
¢ depeHINpPOBaHHbIA MOAXO0/, YTO CTUMYJIMPYET Yy4allerocs K YBEJIWYEHHIO MOTPEeOHOCTH B
WHIUBUAYAIbHON, WHTEIJICKTYalbHOM M IO3HABATEIbHOW JEATEJBHOCTH W Pa3BUTHIO HAy4YHO-
HCCIIEIOBATEIbCKUX HaBBIKOB. IIporpamma craHer BOCTpeOOBaHHOW B TIEPBYIO OYepenb
IIKOJIbBHUKAMH, KOTOPbIE UMEIOT CTOMKHII MHTEpEC M COOTBETCTBYIOLIYI0 MOTHBAIUIO K M3YUYEHUIO
MIPEeIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA, €CTECTBEHHBIM HayKaM M TEXHOJIOTHSIM.

B noapocTkoBOM Bo3pacTe ydaniuecs nposiBISIOT CBOKO 3aMHTEPECOBAHHOCTh B TOW WJIM MHOU
00y1acTH 3HAHWH, HAYYHOM HAINPABICHUU WIN MPOPECCHOHATBHON NEATeTLHOCTH. TakuM oOpa3zom
MPOUCXOIUT (HOPMUPOBAHHE MO3HABATENbHON U MPO(ecCHOHAIBbHON COCTaBISAOMIEH JUYHOCTH,
MIOMOTaeT yJaleMycs B OIpeaesieHnu Oyayliero ;kMu3HEHHOTO MyTH U B Ipo(eccnoHalbHOM BbIOOpE
nociie OKOHYaHUsA MIKOJbl. [logoOHOrO poma 3aMHTEPECOBAHHOCTH CTUMYIUPYET IOCTOSHHOE
JKEJIaHWE IIKOJbHHUKA K TIMO3HAHUIO HOBOTO, PACHIMPEHUI0 U YIIyOJIEHHIO COOTBETCTBYIOIIMX
3HaHWUH, H

MOJIyYEHUIO HOBBIX B TOM YHCJIE MPAKTUYECKHX HABBIKOB, a TaK)Ke MOTHBHPYET ydallerocs Ha
poQopHEeHTALIHUIO.

[IporpaMmma HameneHa Ha TIOMOIIb pPeOCHKY B OCBOSGHHMM OCHOB OpraHu3allud U
OCYILIECTBIICHUSI COOCTBEHHOW MPOEKTHO-HCCIEI0BATEIbCKOM  JEATENIBHOCTH, a TaKke B
MpHOOpEeTeHUU HEOOXOTUMOIr0 OMbITa Ui pabdOThl HaJl WHIUBUAYAIBHBIM HCCIEIOBAaHHEM HIIU
npoektoM. IIporpamMmma MOMOXKET MIKOJIBHHKY B 0ojee TiIyOOKOM M3y4eHMHM HHTEPECYIOUIeH ero
0o0JacTH €CTEeCTBEHHBIX HAyK, a TaKkKe B TNPUOOPETEHHH BaXXHBIX COLMAJIBHBIX HABBIKOB,
HEOOXOIUMBIX JJIs1 TPOAYKTUBHOM COLMAIM3au U (POPMUPOBAHMSI TPAKIAHCKON MO3UIUU:

— HaBBbIKa CaMOCTOSATEJBHOTO PEIIEeHHUs AaKTyalbHbBIX HCCIEIOBATEIbCKUX MM MPAKTHYECKUX
3aja4y, BKJIIOYAIOLIET0 B ce0s yMeHHe BUAETh U aHAIM3MPOBATh MPOOJEMBbI, HYXKJaroluecs B
pelleHNH, YMEHUE JeTalbHO MpopadaThiBaTh U PEaTM30BBIBATh CHOCOOBI PabOTHI ¢ HUMH, YMEHHE
IUTAHUPOBATh COOCTBEHHYIO pabOTy M CaMOCTOSITEIbHO KOHTPOJUPOBATh CBOE IMPOIBHIKEHHE K
KEJIaeMOMY pe3yJbTary;

— HaBbIKa T€HEPUPOBAHUSA U OPOPMIICHHUS COOCTBEHHBIX HJEH, 00leUeHHs UX B yJOOHYIO IS
pacripoctpaneHus Gopmy;

— - HaBBIKA YBAXXHUTEIHHOTO OTHOILIEHHS K UyXKUM B3IJIs,IaM U UJIesiM, 0(pOpMIIEHHBIM B paboTax
JPYTUX JTIOJIEH, IPYruX aBTOPOB — BIIAJIENbIIEB MHTEIUIEKTYaJIbHOW COOCTBEHHOCTH;



— HaBbIKa MyOJMYHOTO BBICTYIUICHHUS Mepel] OONBIIOW ayIuTOpHEH, apryMEHTUPOBAaHUS U
OTCTaMBaHUs CBOCH TOYKM 3PEHUS, OTBETOB HA BOIMPOCHI CBEPCTHUKOB U B3POCIBIX, YOSIKICHUS
JIPYT'UX B CBOEH MPaBOTE, IIPOJBUKEHUS CBOUX UJIEH;

— HaBblKa  pabOTBI  CO  CICUUATU3MPOBAHHBIMH  KOMIBIOTEPHBIMH  MPOTPaMMaMH,
1abopaTopHBIM 00OPYJIOBAHHEM, TEXHUYCCKHMMH YCTPONCTBAMH, OMOIMOTEYHBIMU (OHIAMU U
WHBIMHU PECypcaMu, C KOTOPHIMU MOYKET OBITh CBSI3aHa MPOEKTHO- MCCIIEI0BATEIIbCKAS ACATEIbHOCTD
LIKOJIbHUKA.

Kpome Toro, paboTa mkoiapbHIKA HaJl TPOSKTOM WA MCCIIEJOBAaHUEM OyJIeT ClIocOOCTBOBATh U
Pa3BUTHUIO €r0 aJIEKBaTHOM CaMOOLIEHKH.

B3aumocBsa3bs ¢ nporpammoii Bocnuranus. [IporpaMma Kypca BHEYpOUHOU JEATENBHOCTH
pazpaboTaHa ¢ Y4YeTOM pEKOMEHJAlMi MNpPUMEpPHOM MpOorpaMMbl BOCHUTAHUS, YUUTHIBAET
MICUXO0JIOrO-TI€JarOTHYecKue OCOOCHHOCTH JaHHBIX BO3PACTHBIX KaTeropuil. OTO MO3BOJSET Ha
MIPaKTHUKE COETUHUTH 00YYarOIIYyI0 M BOCIIUTATENbHYIO JEATEIbHOCTD M€Jarora, OpUeHTUpPOBaTh €
HE TOJIbKO Ha MHTEJUIEKTYaJIbHOE, HO U Ha HPaBCTBEHHOE, COLIMAJILHOE pPa3BUTHE pedeHKa. ITo
MPOSIBIISIETCS:

— B IPHUOPUTETE JUYHOCTHBIX PE3YJbTATOB pPEAIM3aUUU  IPOrPaMMbl  BHEYPOYHOU
NEATENbHOCTH, HAUIEAIINX CBOE€ OTPAKEHWE M KOHKPETH3alMI0 B IPUMEPHOW Iporpamme
BOCITUTaHUS;

— B BO3MOXHOCTHM KOMIUIEKTOBAaHUS  PAa3HOBO3PACTHBIX TPylmn Uil  OpraHU3ALNH
NpOo(QOPUEHTALIMOHHON ~ JESITETbHOCTH  UIKOJBHUKOB, BOCHHUTATENIbHOE 3HAUY€HHE KOTOPBIX
OTMEYAETCs B IPUMEPHOM IIPOrpaMMe BOCITUTAHUS;

— B HMHTEPAKTUBHBIX (OopMax 3aHATHH Uil TIKOJHHUKOB, OOECMEYMBAIOIMMNX OOJBIIYI0O UX
BOBJICUEHHOCTh B COBMECTHYIO C IMEIaroroM M JIPYIrMMH JETbMH JESTENbHOCTh M BO3MOXKHOCTH
o0pa3oBaHUsl Ha €€ OCHOBE JIETCKO-B3pPOCIBIX OOIIHOCTEW, KIIOYEBOE 3HAUEHUE KOTOPBIX ISt
BOCITUTAHUS MOAYEPKUBACTCS IPUMEPHON TPOTPaMMOM BOCITUTAHHUSL.

Ocob0eHHOCTH PadoOThI Y4YUTEs1 MO Mporpamme. 3ajada Y4UTEIs COCTOMUT B TOM, UTOOBI
COMPOBOXKIATh MpoLecc MNPoPecCHOHATbHON OpPUEHTALMHU IIKOJbHUKA, PAaCKphIBas TMOTEHIMAI
Ka)KJIOTO 4Yepe3 BOBJIIEYEHHE B MHOIOOOpa3HYyIO EATeIbHOCTh, OPraHU30BAHHYIO B pa3HbIX (popmax.
[Ipu 3TOM pe3ynabTaTOM pabOThl Y4uTedsl B MEPBYIO OYepelb SBISETCA JIMYHOCTHOE DPa3BUTHE
yuamierocsi. JINUHOCTHBIX Pe3yabTaTOB YUUTEIh MOXKET JIOCTHYb, yBIIEKas YYCHHKa COBMECTHOU U
MHTEPECHON MM O00OMM JIeSATENbHOCTHIO, YCTAaHABIMBAs BO BpEeMsl 3aHATUN 100pOKenaTenbHYIO,
MOJIEP>KUBAIOIIYIO aTMOCc(hepy, HachIIIas 3aHATHsI LIEHHOCTHBIM COJIEp>KaHUEM.

[IpumepHas cxema NpoBeACHUS 3aHATUH 110 POTpPaMMe:

1. OObscHeHHUE TCOPCTUICCKOI'O MaTCpuajia 1o TCME.
2. IToaroToBka k SKCIICPUMCHTAJIIbBHOMY 3aHSTHUIO, 06CY)KI[6HI/I6 00BEKTOB AJIA ITPAKTUYCCKOI'O
3aHATHA.

3. HpOBeI[eHI/Ie IMPAaKTHYCCKOI'O0 3aHATHUA — OCHOBHAA 3aJada OCBOCHHEC MCTOHOJIOTMHM OAHHOI'O
OKCIICpUMCHTA.

4. ITo oxoHyaHuUM NpCIIOKUTL ACTAM, KOTOPBLIC 3aUHTCPCCOBAIIMCh NAHHBIM SKCIICPUMCHTOM,
Ppa3BUTh €ro0 B HCCIIe0BaTEIbCKUIM ITPOCKT. Z[J'ISI 9TOroO HCO6XOI[I/IMO O6CYI[I/ITB O6’beKTLI, KOTOPLIC
YUYCHHUK 6y,£[eT HCCJICA0BATh, COCTABUTD IJIAH SKCIICPUMCHTA.

5. TloMoub y4eHHUKY MPOAHATN3UPOBATH PE3YIILTATHI OKCIIEPUMEHTA.

OI_ICHI/ITB PE3YJIbTAThI HpOGKTHO'HCCHeﬂOBaTeHBCKOﬁ ACATCIBHOCTU INKOJBbHHUKOB MOX>XHO B
Imponecce 3aluThl UM CBOUX pa60T B paMKax IIKOJIbHOM HAay4YHO- HpaKTquCKOﬁ KOH(I)epeHI_[I/H/I.

COJIEP’KAHME KYPCA BHEYPOUHOM JESATEJbHOCTH
«OcHoBBI pacTenneBoacTBa» 7-10 kiaacenl (34 yaca)

1. Beenenue B pacrenuenonctno (1 uaca)
Yro-Takoe pPaCTCHHEBOJCTBO: OCHOBHBIC (DAKTOPHI BhIpallMBaHUs pacTeHui. Mcropus



pa3BuTHS arpoxuMuueckux 3HaHwi (paboter M.B. JlomonocoBa, FO. JIubuxa, Byccenro, B.B.
HokyuaeBa, K.A. Tumupsszena, II.A. Kocteruea, JI.H. IlpsnumnukoBa u ap.). Ilpakruueckas
pabota «bouka JInGuxay.

2. ArpoTrexHHYecKuii 3kcrnepumMent (3 yaca)

[IpaBuna mocTtaHOBKM arposKcnepuMeHTOB. [locTaHOBKAa 3KCHEPUMEHTOB C pPaCTCHHUSIMHU.
Br160p TeMbl, cocTaBlieHHE THIIOTE3bI, IS U 33/1a4 SKCIIEPUMEHTA 110 BBIPALIMBAHUIO PACTEHHUH B
KOHTpoJupyeMoil cpeae. KoHTposin, MOBTOPHOCTH, IMPOBENEHHE SKcnepumMmeHTta. [lmaHupoBanue
skcriepumenTa. OLEHKa pe3yabTaToB dKcnepuMeHTa. lccnemoBarenbckas pabora «DaxTopsl,
BIIMSIOLIME HA IPOPACTAHUE CEMSH (POCT IIPOPOCTKOB)».

OcBoeHME TEXHOJOIMM KPYIJIOTOAMYHOIO BBIpAIlUBAHMS CaJaTOB U MHUKPO3EJIEHUU B

KOHTPOJMPYEMBIX UCKYCCTBEHHBIX YyCJIOBUSX. COOp YCTAHOBKH JUIsl BBIpAIIMBAHUS PAaCTEHUN

B KOHTPOJIMPYEMBIX YCIOBHUSX.

3. PoJb XMMHYECKHX 3JIEMEHTOB B nuTanuu pacrenuii (10 uacos)

Bopna. PactBop. BeITsbkKa. AHMOHBI, KaTUOHBI, JIEKTPONpoBOAHOCTh U pH pacTBOpa. Posin
XMMHMUYECKHUX JIEMEHTOB B NUTaHUM pacTeHuil. [loaydyeHne muTaTeabHBIX BELIECTB PACTECHUSMHU.
[IpaxTrueckas pabora «CxeMbl MUTATENIBHBIX pacTBOPOB. PacueT 103 ynoOpeHuii Ais NUTaTeNIbHbIX
pPacTBOPOBY.

Ya00penus: opraHmdeckue, MUHepaibHble, MHUKpoOuosorndeckue. TUIMBI NUTaHUS
pactenuii. Bo3nymHoe u MuHepaiibHOEe (KOpPHEBOE) MUTAaHUE pacTeHWid. TpaHCHOPT MUTATENbHBIX
BEIECTB PACTEHMI: BOCXOJAUIMN M HHUCXOIAUMHA TOK. Baxueilmue kamuiinele, QochopHble U
a30THbIe ynoOpeHus, ux cBoicTBa. IlpocThle M cioxHble ynoopenus. Ilpaktuueckas pabota
«IIpaBmiia cmemuBanus ymnoOpenui» Ilpaktuueckas paborta «lluTaHue pacTeHHU: TEXHOJOTHUS
MIPUTOTOBJIEHUS TUTATEIbHBIX PACTBOPOB JUISl PA3HBIX KYJIBTYPY.

Poct u pasBuTHe pacTeHuUi: dTambl OHTOTEHE3a, (PAKTOPHI, BIUSIOMINE HA POCT PACTCHUM:
CBET, TyCTOTa TIOCAJ0K, mHUTaHue, cyocrpar. IlpakTtuueckas pabora
«MOHUTOPUHT MUHEPATBLHOTO MTUTAHUS PACTCHUID.

OcoOeHHOCTH TTUTAHUS PACTEHUN a30TOM. A30T M €ro 3HaUCHHUE B KU3HH pacTeHH. DOpMbI
a30Ta U UX MpeBpallleHue B MOYBE.

Uctounuku docdopa g pacrenus. 3Hauenue Gochopcoaepxaiinx COeIUHEHUN B KIETKe.
Ponp makposprudeckux coequHenuit pochopa B 3HEPreTUYECKOM OOMEHE.

Bnusinue kanusa Ha (u3nueckue CBOMCTBA MPOTOIUIa3Mbl, HA ()EPMEHTHI YIIIEBOJIOPOJIHOTO
oOMeHa, cuHTe3 O6enKoB U Ap. Poiib kanus B moaaepKaHUU HOHHOTO OajaHca B TKaHAX, B IIpoleccax
CaMOPETYJISIIHH.

PerynsaropHas u cTpykTypooOpa3zoBaTenbHas poOjb Kalblidd. YdYacTue B 00pa3oBaHUU
KJIETOYHOM CTEHKHU, OIACPKAHUH CTPYKTYpPbl MEMOpaH U perysiius uX IpOHUIIAeMOCTH.

3HaueHne MarHus B MeTaboiu3Me pacTeHwil. Maruwii B coctaBe Xjopoduiia, CXOACTBO
xJ10po(usIia ¥ reMorio0rHa KaK CBUJETENLCTBO €IUHCTBA OPIraHUYECKOTO MHpA.

Cepa u ero OCHOBHbBIE COCIUHEHHSI, UX POJIb B CTPYKTYpPHOI OpraHM3aluy KJIETKH, YYaCTHE B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKITHIX.

MuxkposnemenTsl. [IpeacraBneHuss 0 pojii MHUKPOIIEMEHTOB B METa0OJIM3ME pPaCTEHHI.
Oco0eHHOCTH TIOCTYIIICHUSI MUKPOAJIEMEHTOB B pacTeHus. CHHEPru3M M aHTAaroHU3M JJIEMEHTOB
MUTAHUS PACTCHUM.

PactuTtenbHas MuUarHoCTMKa W METOJBI UIASCHTH(PHKAIIMM HEIOCTAaTKa/M30bITKA 3IEMEHTOB
nutanus. [Ipaktuyeckas pabora «PacTurenbHast TUArHOCTHKAY.

UccnenoBatenbckas pabota «OreHKa COCTOSHHS KOMHATHBIX PACTeHUM, pacTeHHl Ha
IIKOJIbHOM TEpPpUTOPUH, YCTAaHOBKA MPUYMH NATOJOTHYECKUX COCTOSHHUU (TIpU

HATAYHHN ).

HccnengoBarenbckas pa60Ta ((OI_IGHKa BJIIMSAHUA Pa3JINYHbIX 9JICMCHTOB
Ha COCTOSAHHUEC paCTeHI/Iﬁ (COCTaBJlCHI/Ie Pa3JINIHBIX HOI[KOpMOK)».

4. Peryasitopsl pocTa pacTenuii. 3amura pacrenuii (2 yaca)
[TonsiTue o perynstopax pocra pacteHuil. CTUMYISATOPBI pocTa — (PUTOTOPMOHBI (AyKCHHBI,



ru00epesUIMHbl, TUTOKMHUHBT). UTHrHuOuTOpHI pocTa pactenuit: 1. mpupoansie (aOCIM30Bas KUCIOTA
U HEKOTOpble (DEHOJBbHbIC BelecTBa (MKyMapoBas, KOpWUYHAs, CAJIMLWIOBAas K-ThI), 2.
CHUHTETHYeCKHEe  (MOpGaKTHHBI,  peTapHaHThl,  Ae(onMaHTbl,  JECUKAHTBI,  TEePOHUIIHJIBI).
@OUTOMOHUTOPUHTI M OICHKa COCTOSHUS pacTteHuidl. CoOBpeMeHHbIE CHOCOOBI MOHHMTOPHWHTA.
[IpakTtuyeckas padota «PUTOMOHUTOPUHT U OLIEHKA COCTOSHUS pacTeHuid. COBpEMEHHBIE CIIOCOObBI
MOHHUTOPHUHT .

HccnenoBatensckas padora «BiusiHHe rerepoaykcHHa Ha MpPOpacTaHue (POCT Ha pa3HBIX
CTaJMsIX, B PA3HBIX YCIOBHSIX) Pa3IMYHBIX PACTEHUIN.

3amura pacTeHMH OT BpeauTesneil: ocHOBbI Omomerona. [Ipaktuueckas pabora

«I/IHCGKTapI/II/II IIpaBuJia U YCJIOBUSA PA3BCACHUA MTOJIC3HBIX HACCKOMBIX».

5. Boanasi, mecyaHasi M NOYBEHHAsl KyJbTYpbl, X NPHMEHEHHE B BbIPAINMBAHUM
pactenuii. ®u3uosiorus pacrenui (4 yacon)
Bopanas, necuaHas M NMOuYBEHHas KyJIbTYpbl, MX NPUMEHEHHE B BBIPAIIMBAHUM PACTEHUM.
[IpoBenenue BOapl B KOpHE M crebne pacteHuid. [lpaktunueckas pabota
«KopHeBoe aBieHHE».

BoaHblil pexuM pacTeHHi: CTpOEHHE YCTBHHIL: (DAaKTOPbI, BIUSAIOIIME HAa MX PACKPBITHE U
3aKpbITHE. 3HaUCHHE MEXaHW3Ma PEeryssluu MCIapeHus Biaru pacteHueM. llpakruueckas paborta
«[Ipurorosienue npenapara ycTbULl METOJIOM CIIETIKa.

UccnenoBatenbckue paboThl: «BnusHue ycioBuil colep)kaHUs pacTeHH Ha KOJUYECTBO
YCTBUID.

®DOoTOCHHTE3 — YHUKAJIbHBIN Mpoliecc pacTeHuil. TemHoBas u cBeToBas ¢a3bl POTOCHHTE3A.
3HaueHue GOTOCHHTE3a JUISl KUBBIX OpraHnn3MoB. [IpakTtuyeckas pabora
«DyHKIIMOHANIbHAS JAMArHOCTUKA PACTeHMM IO aKTHUBHOCTU XJIOporuiacToBy» MccnemoBaTenbekast
pabora «Omnpenenenne xmopodmwmuia A u b, orieHka HOTOCHHTETUYECKOW aKTUBHOCTH PACTCHHHA U
(akTOpPOB, BIMSIOMINX HA HEEY.

@akTopbl poCTa pacTEHUM: BO3AYyX M a’panud. [logzeMHOe nbIxaHWE pPACTEHUH: COCTaB
MMOYBEHHOTO BO3/yXa, ra3o00MeH. ['a3000MeH mpu OecrOYBEHHOM BhIpamMUBaHuu. [IpakTudeckas
pabora «Asparusa, CO2 u O2. [pixanue pactenuii». [Ipakrudeckas padota «JlpixaHue pacTeHHI:
OIICHKA MHTEHCHUBHOCTH JIbIXaHUS PACTEHUH U TUIOIOBY.

UccnenoBatenbckue paboThl: «BnusHue crocoba BbIpallldBaHUs (COCTaBa MHUTATEIbHOU
CMECH, CXeMbl BHECEHHS) Ha POCT U PAa3BUTHUSI PA3IMYHBIX PACTCHUII.

6. KyabTypnuble pacrenus. CoppeMennble acnekThbl cesekmun (10 yacos)

Kak yenoBek cran ucrnonb3oBaTh pacTeHus? CBs3b Pa3sBUTUS LMBMIM3ALMU 4YEJIOBEKA U
oJoManIHuBaHus pacteHuil. Jlomectukauums. [uckyccust «/lomectukanus, Bce JIM pacTeHUs U
KHUBOTHBIE, KOTOPbIE >KUBYT PSAOM C YEJIOBEKOM MM OJOMAIIHUBAOTCA? MOXKHO JIM CUMTATh
TapakaHa OJIOMaIIHEHHBIM >KUBOTHBIM ?»

HacnencTBeHHOCTP M HM3MEHYMBOCTb — OCHOBHBIE CBOMCTBA JKMBBIX OpraHM3MOB.
W3menunBocTb. Bunel usmenuuBocts. Ilpaktudeckas padora «MoaudukannoHHas U3MEHUYUBOCTh
(JIUCTBSI, UTOJIKU C OJJHOTO JIEPEBA)».

I'en — MaTepuanbpHBI HOCUTENIb HACJIEACTBEHHOCTH M U3MeHuuBocTH. HykinenHoBble
KUCIOTHL. Jlokanmu3anus reHeTudyeckoro marepuaia B kierke. Jlenenue kierok. Permukanus JTHK.
OcHoBHas orma MoJiekysipHoit Ouonoruu. Tpanckpunuus. Tpancnsanus. Myranuu. [Ipaktuyeckast
pabota «I'eH — MHCTpyKUMs Mo cOOpKe KIeTKH (Ha Oucepe min KOHCTpykTope)». Ilpaktuueckas
pabota «Myranuss Ha OyrepOpone (1:000i OOBEKT W3 MpeAbLAylied paboThl, Tae HW3MEHEHHE
MHCTPYKLIMU NPUBEIET K U3MEHEHUIO BHEIIIHETO BUJIa 00BEKTA)».

O¢ddext OYTHUIOUHOTO TOPNBINIKA U TeHETHUYecKoe pasHooOpasue. UTo Takoe TeHOaHK?
3ayeM COXpaHATh T'€HETHYeCKHe pecypchl pacTeHui? OCHOBHbIE CHOCOOBI  COXpaHEHUS
TeHETHYECKUX PECYPCOB pacTeHui (ex situ u in situ).

3nauenue pabor H.M. Basunosa. 3akon TOMOJIOTHYECKUX psfoB. LleHTpsl
IIPOUCXOXKACHUS KYJIbTYPHBIX pactenuii  H.M. Basunosa m ILLM. JKykosckoro.
[IpakTuyeckas padorta no rpynnam «OTKya Ha HaIIUX CToIax (ppyKThl/OBOIIK/3MaKu». OCHOBHbBIE



METO /bl CEJIEKLIUU. I'uGpuan3anus. @®opmbl  orbopa.  OCHOBHBIE
HaIpaBJICHUS CENEKIUH: YTYYIICHHE YPOXKAHHOCTH, YCTOMUMBOCTH K OMOTHYECKUM H
abuotnueckum Qaxropam. [IpakTuueckas pabota «BeipamuBaem ropox. Kak nposectu

CKPEILMBAHUE y TOPOXa».

Ecth mu xu3Hp B npobupke? buoTtexHosiorus KyiabTypHBIX pacTeHuid. MccnenoBarenbckas
pabora «BpIpammBanue pacTeHH B TpoOMpKe» (MOKHO BOCIOJB30BATHCS pe3yIbTaTaMu
MPEIBIAYIINX 3KCIIEPUMEHTOB 110 COCTABJIECHUIO NUTATEIbHBIX PACTBOPOB JJISl PACTEHUN ).

Kak uenoBex Moxer wMoaupuuupoBarth pacteHus? [‘eHeTnueckoe pelaKTHUpPOBaHUE.
CoBpeMeHHbIE NMOAX0/Ibl U JOCTHKEHHS] TEHETUUECKOTO peAakTUpoBaHus pacteHuil. [IpakTuueckast
pabora «I'eHOMHBIC HOXKHUIIBI (MOeHpoBaHKe padoThl cuctembl CRISP-Cas).

7. PacrurennHas npoxykuus. (4 uaca)

Hanzemubie u noizemusie opransl pacteHuil. [loder u BUion3sMeHeHHbIN 00eT pacTeHUH.
CriocoObl pa3MHOKEHHUSI PaCTEHUH.

[lonsTne 0  KayecTse IIPOJIYKTOB IIUTaHUSL. [TpoGnemsl KOHKYPEHIINH
OTEYECTBEHHBIX ITPOJAYKTOB IIUTAaHUSI C UMIIOPTHBIMU. JlorncTrka JOCTaBKU U CPECTBA

COXpaHeHHus MpoAykToB nuTaHus. [IpakTuueckas padota «lIpenenbHo HOMyCTUMBbIE KOHIEHTPALUU
(ITAK) 1 meTop1 KOHTPOJIsl 0€30aCHOCTH PACTUTENBHBIX IPOYKTOB MUTAHUSD.

Mukpo3eneHb: NoJe3HOCTh U TexHoJorus. MccnenoBatenbekas padora «OneHka KauecTBa
BBIpAIICHHOW MHUKpPO3eJIeHn» (JIn00 CBOS, INOO U3 Mara3nHa).

Xumuyeckudl aHanu3 npoAyKuuu. OcHOBBI criekTpodoromeTpuun. [loTeHIMOMeETpHsL.
Xpomatorpadus. Ilpaktuyeckas pabora «MeToabl OIEHKH KadeCcTBAa PACTUTEIHHON MPOMTYKIIMH:
XpaHEHHE U COXPAHHOCTb MUTATEIbHBIX BEIIECTBY (10 IOCTYITHOMY 000PYAOBaHUIO).

UccnenoBatennckas padota «Onpenenenue Butamuaa C MeTo10M 00paTHOTO TUTPOBAHUS B
IJI0/1aX Ha pa3HOM CpOKe (croco0e) XpaHEeHUs.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI KYPCA BHEYPOUYHOM
JAEATEJIBHOCTHU
3aHATHS B paMKax MpOrpaMMbl HaIlpaBieHbl Ha oOecredeHue AOCTHIKCHHUS IIKOJIbHUKAMH
CIIEYIOIIUX JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB.
JInyHOCTHBIE Pe3yJIbTATHI:

B cgepe epasxcoanckoeo e6ocnumanus: TOTOBHOCTb K KOHCTPYKTHBHOM COBMECTHOM
JEeSITEeIbHOCTH TIPU BBIMIOJIHEHUU HCCIIETOBAaHUM M MPOEKTOB, CTPEMJICHHE K B3aUMOIIOHUMAHHUIO U
B3aMMOIIOMOIIIH.

B cgepe nampuomuueckoco eocnumanusf: OTHOUIEHHE K OHOJOTMM Kak K BaKHOU
COCTaBIISIIOLIEH KYNbTYpPbI, TOPIAOCTh 32 BKJAJ POCCHUMCKHMX M COBETCKMX YYEHBIX B Pa3BUTHE
MHUPOBO OMOJIOTMYECKON HAYKH.

B cghepe oyxoeno-npascmeennozo 6ocnumawnus: TOTOBHOCTH OIICHHBATh IIOBEJCHHE U
MOCTYNKUA C TO3UIMH HPABCTBEHHBIX HOPM W HOPM D3KOJOTHYECKOW KyIbTYphl; MOHUMaHHUE
3HAYUMOCTH HPABCTBEHHOT'O ACHEKTa JEATEIbHOCTH YeJIOBEKa B MEAULIMHE U OUOJIOTHUH.

B cipepe scmemuueckoco eocnumarnus: TOHUMAaHHE pOJM OHOJOTMU B (popMUpOBaHUH
3CTETUYECKOM KYIbTYphl TMYHOCTH.

B cgepe gpuzuueckoeo socnumanus, ghopmuposarusn Kyiemypsl 300p08bs U IMOYUOHATLHO20
Onazononyuus: OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 37I0POBBIO M YCTaHOBKA Ha 3JI0pOBBII 00pa3
KHU3HU (3/10pOBO€ NHTaHUE, COOIIOJEHHE TUIMEHUYECKUX NpaBUI M HOpPM, cOallaHCUPOBAHHBIN
PEKUM 3aHATUH U OTIbIXa, peryispHas (uznyeckas akTHUBHOCTb); OCO3HAHHE MOCIEJICTBUH U
HENpUsATHE BPEIHBIX MPUBBIUEK (YMOTpeOJIeHHE AJKOTroJjsl, HapKOTHUKOB, KYpEeHUE) M HHBIX (opM
Bpena Jis (U3UYECKOTO M IICUXMUYECKOTO 3/I0pOBbs; COOJIOAEHUE MpaBUil O€30MACHOCTH, B TOM
Yucie HaBBIKM O€30MacHOr0 TOBEACHUS B MPHUPOJHOW cpene; CHOpMHUPOBAHHOCTH HAaBbIKA
pediexcun, ynpaBieHue COOCTBEHHBIM 3MOIIMOHAIBHBIM COCTOSIHUEM.

B cgpepe mpyoosoco éocnumanus: aKTUBHOE ydacTHE B PEIIEHHHM MPAKTUYECKUX 3a7ad (B
paMKax ceMbH, LIKOJIbI, TOPO/Ia, Kpast) OMOJIOTUYECKON U KOJIOTMYECKON HANpPaBIEHHOCTH, MHTEPEC



K MPaKTUIECKOMY H3y4CHHIO TIPpOo(deccuil, CBI3aHHBIX ¢ OMOJIOTHEH.

B cghepe sxonocuneckozo 6ocnumanus: OpUSHTALMS Ha IPUMEHEHHE OMOJIOTUYECKUX 3HAHUM
IIPU PEIICHUH 3a/1a4 B 00JIACTH OKPY)KAIOLIEH Cpe/ibl; 0CO3HAHHUE HKOJIOTHUECKUX MpoOJIeM U ImyTei
WX pEUIeHUs; TOTOBHOCTh K YYacTHIO B MPAKTUYECKOW JIEATETBHOCTH 3KOJIOTHYECKOM
HaIpaBJICHHOCTH.

B cghepe nonumanusa yennocmu nHayuno2o nosHamus: OPUEHTAIMS HA COBPEMEHHYIO CUCTEMY
HAay4YHBIX HpCIICTaBJIeHI/Iﬁ 00 OCHOBHBIX 6I/IOJIOFI/I‘-IGCKI/IX 3aKOHOMCPHOCTSIX, B3alMOCBA3AX
YeJIO0BEKa C MPUPOJHOM W COLMAJIBbHOM CpEHou;

MOHMMAaHHUE POJM OMOJIOTMYECKOW HAayKd B (DOPMUPOBAHMHM HAYYHOTO MHPOBO33PECHHUS; Pa3BUTHE
Hay4yHOU J1I0003HATENILHOCTH, HMHTEpeca K OMOJOTMYECKOW HayKe, HABBIKOB HCCIIEI0BATEIbCKON
JEeSITEIbHOCTH.

B cgepe adanmayuu x usmenaowumcs ycioeusmM CoOyuanbHol U NPUPOOHOU CPeobl:
a/IeKBaTHasl OLIEHKAa M3MEHSIOMIMXCS YCIOBHM; NMPUHATHE pelIeHUs (MHIUBUIYyalbHOE, B TPYIIIE) B
M3MEHSIIOIIMXCS YCIOBUSAX HA OCHOBaHMM aHaln3a OuoJiorTHyeckol MH(popManuy; MIaHUpOBaHHE
NEUCTBUN B HOBOW  CHTyallMM HAa OCHOBAHWU 3HAHUUN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeranpeamMeTHbIe pe3y/bTaThl:

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU NOZHABAMENbHLIMU OCUCMBUIMU.
ba3oBrble JJornyeckue I1eNCTBUA:

® BBHUIBISATh M XapakTepU30BaTh CYIIECTBEHHbIE MPU3HAKU OUOJIOTUYECKUX OOBEKTOB
(s1BHEHMI);

® YCTaHABJIMBATh CYIIECTBEHHBIM TMpU3HAK KiIaccuPukanuu OUOTOTHYECKUX OOBEKTOB
(sSIBIIEHUH, MPOIIECCOB), OCHOBAHMS TSI 00OOIIEHUSI U CPpaBHEHUS, KPUTEPUU MPOBOIHUMOTO
aHaJIN3a;

® c y4éToM TpeNIOKEHHOW OHOJIOTHYECKOM 3aJaud  BBISABIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUHUSl B paccMaTpuBaeMbIX (pakTax W HAOMIOACHUSX; MpeAsiaraTb KpUTEpUU JUIsS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

® BEBISBIATH AePUITUTH WHGOPMAIIMH, JAHHBIX, HEOOXOJAUMBIX IS PEIICHUS TOCTABICHHOU
3aa4H;

® BBLIABIATH NPUYMHHO-CJICACTBEHHBIC CBS3M IPU HU3YYCHHHM OWOJOTUYECKUX SBICHUU U
MPOIIECCOB;  JICJIaTh BBIBOJBI C HCIIOJIb30BAaHUEM JICAYKTHBHBIX M  WHAYKTHUBHBIX
YMO3aKJIFOUCHUH, YMO3AKIIOYCHHH TI0 aHAIOTHH, (OPMYJIMpPOBATh THIIOTE3Bl O
B3aMMOCBSI3SX;

® CaMOCTOSTENIbHO BBIOMpATh CIIOCOO pernieHusl y9eOHOM OMOJIOTMUeCKOM 3a/1auu (CpaBHUBATh
HECKOJIbKO BapHaHTOB pCUICHHs, BbIOMpaTh HauOoJiee TOIXOMANIMA C  y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTCPHUER).
basoBeie riccienoBarenbckue JICHCTBUS:

® JICIOJIb30BAaTh BOIIPOCHI KaK HCCIIEIOBATEILCKUM HHCTPYMCHT IIO3HAHUS;

® (QopMynupoBaTh BOIPOCHI, (UKCUPYIOIIHE pa3pblB MEXAYy pPEaJbHbIM M KEIaTeIbHBIM
COCTOSTHUEM CHUTYyalluH, 00BEKTa, U CAMOCTOATEIBHO YCTaHABIMBATh HCKOMOE U JIAHHOE;

® (opMUpOBaTH TUMOTE3Y 00 MCTUHHOCTU COOCTBEHHBIX CYXKJIEHUMH, apryMEHTHPOBATH CBOIO
MO3UIINIO, MHEHUE;

® [IPOBOJUTH IO CaMOCTOSATENBHO COCTAaBJICHHOMY IUIaHY HAOIOJCHUE, HECIOXKHbBIN
OMOJIOTUYECKUN SKCIIEPUMEHT, HEOOJIbIIOE UCCIEI0OBAaHUE TI0 YCTAHOBJIEHUIO 0COOCHHOCTEHN
OM0JIOTHYECKOT0 00BbeKTa (TIpoLecca) U3ydeHus,

® [IPUYMHHO-CJICACTBCHHBIX CBSI3€H M 3aBUCUMOCTEH OMOJIOrHYECKHX 00BEKTOB MCKIY CO60ﬁ;
® OICHHBATh Ha IIPUMEHUMOCTHL M JOCTOBCPHOCTH I/IH(I)OpMaI_[I/IIO, MOJIYy4CHHYKO B XOJC
Ha6.HIO,Z[eHI/I$I H SKCIICPUMCHTA,

® CaMOCTOSTEIIbHO (bOpMyJ'IPIpOBaTB 0606H_[CHI/I$I U BBIBOABI IO PE3YyJIbTaTaM HpOBCI[éHHOFO
Ha6J'IIO,Z[eHI/IH, OKCIICPUMCHTA, BJIaJCTh HHCTPYMCHTaAMU OLICHKHU AOCTOBCPHOCTU



MOJTy4EHHBIX BHIBOJIOB U 0000IIECHUI;

IIPOTHO3UPOBATL BO3MOIKHOC ﬂaﬂLHeﬁmee Pa3sBUTHC OHOJIOTUYCCKUX npouecCoB MU HUX
nocjaeaAcTBusd B aHAJIOTMYHBIX WM  CXOJHBIX  CHUTYyallUAdX, a TakKXKE BBbIABUT'AaTh
MMpCAIIOJIOKCHUA 00 ux PAa3BUTHUH B HOBLIX YCJIOBUAX U KOHTCKCTAX.

PaGota ¢ nadopmarmeii:

MPUMEHATh Pa3IMYHbIE METOJbl, HMHCTPYMEHTbI M 3allpoChl INpU IOUCKE U OTOOpE
OMOJIOTHYECKON HWH(POPMALMK WIM JaHHBIX W3 HMCTOYHUKOB C YYETOM NPEITIOKECHHON
y4eOHOM OMOJIOTUYECKON 3a1a4u;

BBIOMpATh, AHATU3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPHPETHPOBATH OHOJIOTUYECKYIO
MHGOPMAIIHIO PA3INYHBIX BUAOB U (POPM IpEACTaBICHUS;

HaXOJUTh CXOJHbIE apryMEeHTh! (MOATBEPKIAIOIINE HJIM ONpPOBEPraloliue OAHY U Ty K€
UJIEI0, BEPCUIO) B PA3IMYHBIX MHPOPMAIIMOHHBIX UICTOYHHUKAX;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAJIbHYIO (QOpMy MpeAcTaBieHUus UHGPOpMaLUU U

WJUTIOCTPUPOBATH peIIaeMbIe 3a/1a4l HECIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOW Tpadukoi
M UX KOMOMHAITUSIMU;

OIICHUBATh HAAEKHOCTb OHOJIOTHYECKON HHGOpMAIMU IO KPUTEPUSM, MPEAJIOKEHHBIM
y4uTeneM Ui chopMyIUPOBAHHBIM CAMOCTOSITEIHHO;

3allOMUHATh U CUCTEMATU3UPOBATh OMOJOTUUECKYIO0 HH(POPMAIIHIO.

B cghepe osnaodenus ynusepcanbHbiMu Y4eOHbIMU KOMMYHUKAMUSHLIMU OCLCEUIMU
OO01enue:

BOCIPUHUMATh ¥ (HOPMYITHPOBATH CY)XICHHS, BhIPaXKaTh SMOIMU B IPOIECCE
BBITIOJTHEHUS TPAKTUUYECKUX U JIAOOPATOPHBIX PaboT;

BBIpaXkaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;

pacrno3HaBaTh HeBepOalbHbIE CPeICTBA OOIIEHNUs, MOHUMATh 3HAYEHUE COIMAIbHBIX 3HAKOB,
3HaThb W PACIO3HABATH MPEANOCHUIKM KOH(IMKTHBIX CHUTyallud M CMSAT4aThb KOH(QIUKTBHI,
BECTHU MEPETOBOPHI;

MMOHUMATh HaMEPEeHUs JPYTUX, MPOSIBISATh YBOKUTEIHHOE OTHOIIEHHE K COOECeHUKY U B
KOPpEKTHOH opMe GopMyIHpPOBaTH CBOM BO3PAKECHHUS,

B XOJI¢ JWaiora W/WIM JUCKYCCHHM 3aJaBaTh BOIPOCHI IO CYIIECTBY 0OOCYXIaeMoit
OMOJIOTMYECKOM TEMBbI W BBICKA3bIBAaTh HJCH, HAIICJICHHBIC HAa PEIICHHE OMOJIOTHYECKOM
3a/1a4y ¥ Mo IepyKaHue OJ1aroKenaTeIbHOCTH OOIICHHMS;

COIIOCTABJIATH CBOU CYXKICHUA C CYXKACHHUAMU APYIrUX Y4aCTHHKOB JuUaliora, 06Hapy>KI/IBaTB
pas3imiug U CXOACTBO HO3PII.[PII>1;

NyOMMYHO  MPEACTaBIATh  PE3yJAbTaThl  BBIIOJIHEHHOTO  OMOJIOTHYECKOTO  OIbITa
(’KCcriepuMeHTa, UCCle0BaHus, IPOEKTA);

CaMOCTOATCIBHO BLI6I/IpaTI> (1)0pMaT BBICTYIUUICHUSA C y‘léTOM 3aJlad IMpC3CHTAllUKd U
0COOEHHOCTEN AyJUTOpUHU U B COOTBCTCTBUHU C HUM COCTABJIAITH YCTHBIC W IMHUCBMCHHBIC
TCKCTBI C UCIIOJIB30BAHUEM HUJUIFOCTPATUBHBIX MATCPUAIIOB.

CoBMecTHAS AeATENBHOCT (COTPYIHUYECTBO):

MMOHUMAaTh M HCIIOJIb30BATh MIPEUMYIIECTBA KOMAaHAHOW M MHAMBHUAYaJbHOW pabOTHI NMPHU pELICHUN
KOHKPETHOH OHOJIOrn4ecKoil mpobiaeMbl, 000CHOBBIBATH HEOOXOAMMOCTh HMPUMEHEHMS I'PYIITOBBIX
($hopM B3aMMOIIEHCTBYSI IPH PELICHUH ITOCTaBICHHOH yueOHOH 3a1auH;

NpUHHUMAThH LCIIb COBMECTHOM ACATCIIBHOCTHU, KOJUICKTUBHO CTPOUTH ,Z[GI>'ICTBI/IH Mo €€ JOCTHXKECHUIO:
pacnpeaciAaTb pojivu, J0roBapuBaThCH, O6CY)K,Z[8,TB nponece u pe3yybTaTt COBMECTHOM pa6OTLI;

YMETh 0606H.[aTB MHCHHA HCECKOJIBKHX HIOHCﬁ, OpOABJIAATH TOTOBHOCTH PYKOBOJAWUTBH, BBIINIOJIHATH
NOopy4uCHUs, MIOAUYNHATLCA,

IIaHUPOBATh OpTraHU3aluiO COBMECTHOH pa6OTBI, onpeacIiaATL CBOKO POJIb (C y‘leTOM Hpe,I[HO‘lTeHI/Iﬁ
M BO3MOXKHOCTEH BCeEX Y4aCTHUKOB B3aHMO)1€I>iCTBHH), pacnpeaciesite 3aadu MCEKAY YICHAMU



KOMaH/Ipl, y4acTBOBaTh B TPYIMMIOBEIX (hopMax paboThl (0OCyxneHus, 0OOMEH MHEHHSIMH, MO3TOBBIE
LITYPMBI ¥ HHBIE);

®  BLINONHATH CBOIO YacTh PaOOTHI, JOCTUTATh KaYeCTBEHHOI'O pe3yibTaTa MO CBOEMY HAIpaBICHHIO U
KOOPAWHHUPOBATH CBOM JIEUCTBUA C APYTUMH YIEHAMU KOMaH/IbI;

® OIEeHMBaTh KauecTBO CBOEro BKJIaJa B OOLIMM MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIbHO
chopMyTUPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBHS; CPAaBHUBATh PE3YJIBTATHI C HCXOHOM 3a7aueii u
BKJIad Ka)KAOro wicHa KOMaHAbI B JOCTUKCHUEC PE3YJIbTATOB, pa3AaCiisaATh cq)epy OTBCTCTBCHHOCTH U
MPOSIBIISITH TOTOBHOCTB K IIPENOCTABJICHUIO OTYETA MEpe]] TPYIIION;

® OBJIAJICTh CHUCTEMOW YHHMBEPCAIBHBIX KOMMYHUKATHBHBIX JACHCTBHUH, KOTOpas oOecrednBaer
C(bOpMI/IpOBaHHOCTB COIIMAJIBHBIX HABBIKOB U OMOIIMOHAJIbHOI'O MHTECIJICKTA IIIKOJIBbHUKOB.

B cgepe  oeraoenus VHUBEPCATbHLIMU YueOHbIMU peaynAmuUGHbIMU oelicmeuamu:
CamMoopraHuzarms:

L BBISABIIATH Hp06.]'[eMBI 1A pCIICHUA B )KU3HCHHBIX U y’-le6HBIX CUTyaluAX, UCIIOJIb3Ys OUOJIOTHYECKHE
3HAHUS;

®  OpPHEHTHPOBATHCA B PA3IMYHBIX OAXOAaX MPUHATH pelIeHUH (MHIMBUAYAIbHOE, IPUHATHE PEIICHHS
B IpyIIIe, IPUHATHE PELIEHUI TPYIIION);

®  CaMOCTOSITENILHO COCTABJISATH AITOPUTM pEIICHHs 3aJa4d (WM €ro 4acTh), BBIOMpaTh CHoco0
pemieHnss ydaeOHOW OWONOTMYEeCKOr 3a7auv ¢ Y4ETOM HWMEIOIIUXCS PECYpcoB W COOCTBEHHBIX
BO3MOXHOCTEMN, apIryMEHTUPOBATH IIPEIIaracMble BApUAHThI PELLICHU;

®  COCTaBJIATH IUIAH ACHCTBHUH (TIIaH peanu3anyd HaMEudEeHHOrO aJropruTMa PElIeHns), KOpPeKTUPOBATh
MIPEUIOKEHHBIN alTOPUTM C y4YETOM TONYYeHHS HOBBIX OWOMOTHYECKHWX 3HAHUH 00 H3ydaeMoM
OHOJIOTHYECKOM OOBEKTE;

® j1enaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CamokoHTpoIIE (pediekcus):

BJIAJICTh CITIOCOOAMK CAaMOKOHTPOJIS,, CAMOMOTHBAIIUK U PE(IICKCHUH;
JaBaTh aJICKBATHYIO OIEHKY CHUTYAIIMH U TIPeIaraTh IaH e€ N3MCHCHNUS;

YYUTBIBATh KOHTEKCT ¥ MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH MIPH PEIIEHUH y4eOHOM
OHMONOrMUECKOM 3a/1a4H, aJIAIITUPOBATh PEIICHHE K MEHSIOIIUMCS 00CTOSATENLCTBAM;

OOBSICHATD TPUYNHBI JOCTIDKEHUS (HEIOCTIDKEHWS) pPEe3yNbTaTOB JEATEIbHOCTH, JaBaTh OLEHKY
MIPUOOPETEHHOMY OIIBITY, YMETh HaXOJUTh MIO3UTHBHOE B TIPOHM3OIIE/IIEH CUTYaAINH;

BHOCUTbH KOPPEKTUBBI B AEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBIINXCS CUTYyaLlUi,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLCHMUBATb COOTBETCTBUC PE3YJIbTaTa LEIN U YCIOBUAM.

OMOLIMOHAILHEINA HHTEIIIEKT:

pa3nuyath, Ha3blBaTh M YIPABIATH COOCTBEHHBIMH 3MOLUSMH U SMOLMIMH
ApYyTHX,

BBISIBJIATH U AHAJIM3UPOBATH IPUYMHBI IMOLIUI;

CTaBUTh ce0s Ha MECTO IPYroro 4eiloBeKa, MOHHMAaTb MOTHBBI M HAMEPEHUs APYroro;
PEryarpoBaTh CIIOCO0 BBIPAKEHHUS YMOLUH.

[Ipunstue cedst u Ipyrux;

OCO3HAHHO OTHOCHUTBCS K JPYTOMY Y€JIOBEKY, €r0 MHEHHIO;

MIPU3HABATh CBOE MIPABO HA OIIMOKY U TaKOe e MPaBo APYroro;

OTKPBITOCTb ce0e U IPYruM;

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJICTH CHCTEMOH YHUBCPCAJIbHBIX y‘{€6HLIX PEryJIATHUBHBIX ﬂeﬁCTBHﬁ, KOTOpas obecreunBaer
q)OpMI/IPOBaHI/IC CMBICJIOBBIX YCTAHOBOK JIMYHOCTHU (BHYTpeHHHH O3 J'II/I‘lHOCTI/I), 1 JKU3HCHHBIX
HAaBBIKOB JTHYHOCTHU (praBJ’ICHI/Iﬂ CO60ﬁ, CaMOAUCIMITIINHBI, YCTOﬁQHBOF (8} HOBC,Z[CHI/IH).

IIpenmeTHBIC pe3yJbTaThl OCBOCHMS IPOrpaMMBbl B
MMO3HABaTENBLHON (MHTEJIEKTYyallbHON) cdepe:



- npuoOpeTeHne OmbITa MCIONb30BaHUS METOJ0B OHONOTHYECKOW HAyKH C UENbl0 H3y4YCHUS
OMONOTMYECKUX OOBEKTOB, SBICHHH W MPOLECCOB: HAONIOJCHUE, OMHCAHHWE, IMPOBEACHHUE HECIOXKHBIX
OMOJIOTMUYECKUX OMNBITOB M JKCIEPUMEHTOB, B TOM YHUCIE C HCIONB30BAaHHEM aHAJIOTOBBIX M HH(POBBIX
OMOJIOTUYECKHUX MIPUOOPOB U HHCTPYMEHTOB;

- (dhopMHpOBaHNE YMEHUSI MHTETPHUPOBATH OMONIOTMUECKUE 3HAHMS CO 3HAHUSMHU U3 JPYrHX y4eOHBIX
npeaMeToB (PHU3UKH, XUMHUH, Teorpad i, HICTOPHH, OOLIECTBO3HAHUS H T. 11.);

- (dopMupoBaHUe yMEHUH peliaTh Y4eOHbIE 3aJayd OHMOJIOTMYECKOTO COACPIKAaHHS, BBISBIATH
MPUYUHHO-CJIEACTBEHHBIE CBSI3H, TPOBOJIUTh KAUECTBEHHBIE U KOJIMUECTBEHHBIE PACUETHI, I€1aTh BHIBOABI HA
OCHOBAHMH MOJYYEHHBIX PE3YJIHTATOB;

— (dopMupoBaHUEe yMEHUsS IUIAHUPOBATH Y4eOHOE MCCIICIOBAaHUE WM MPOCKTHYH pPadoTy ¢ ydeTroM
MTOCTaBJICHHOHM Lienu: (OpMYJIMPOBATh MPOOJIEMY, TMIIOTE3y M CTaBUTh 3aJ[aud HCCIICAOBAHUS, BBHIOUPAThH
aJICKBATHO TIOCTABIICHHOW IIETM METOMBI, JeNaTh BHIBOJBI MO pe3yibTaTaM HCCICIOBAHUS FIIM IPOEKTHOMN
JIeSITEIIbHOCTH;

— (dhopMupoBaHUEe MHTEpECA K YrIIyOJeHHIO OMOJOrHYECKUX 3HAHUM (NpeanpoduiibHas MOAroTOBKa U
npodeccroHaIbHasi OPUCHTAIUS) U BBIOOPY OMOJIOrMU Kak MPO(HILHOrO MpeaMeTa Ha CTYNEHH CPEeIHEro
MOJIHOrO 00pa3oBaHus s Oyaymied npodecCHOHaTbHON JeITEeIbHOCTH, B 00JIACTH OUOJIOTHUH, METUIUHBI,
3KOJIOTMH, TICUXOJIOTUH, BETEPUHAPHUH, CEIBCKOTI0 X0341CTBA;

- BJIaJICHNE HABBIKAMH Pa0OTHI ¢ MHGOpMAIUEH eCTECTBEHHO-HAYYHOTO COMICPIKAHUS, IPEACTABICHHON
B pa3Hoii popme (B BUIE TEKCTa, TAOIUYHBIX TaHHBIX, CXeM, Ipa)MKOB, AUarpaMM, MOJEICH, H300pakeHni),
KPUTHYECKOT0 aHaI13a MH(POPMAIIUU U OIICHKH €€ JIOCTOBEPHOCTH;

- YMEHHE HHTEIPUPOBATh OMOJIOrMYECKUE 3HAHUS CO 3HAHHMSMHM JPYTHX YUEOHBIX MPEIMETOB; HHTEPEC
K yrIyOJeHHIO OMOJIOIMYECKHMX 3HAHUM M BBIOOpY OHMOJIOTMH Kak MPO(UIBHOrO IMpeaMera Ha YpPOBHE
cpeaHero oOIero oopasoBaHus Ui Oyayiield MpodeCCHOHAIBHOM ISATEILHOCTH B 00JacTH OHOJIOIHH,
MEJUIUHBI, 3KOJOTHH, BETEPUHAPUH, CEIBCKOTO XO3SHCTBA, IMUINEBON MPOMBIIIICHHOCTH, TCHXOJIOTHH,
HCKYCCTBA, CIIOPTAa - MMETh YETKHE IMPEICTABICHUS O MATEPUAJHCTHYECKON CYIIHOCTH T'€HOMOB JKHBBIX
OpPraHU3MOB U PETYIAILHUIO UX PaOOTHI,

- 3HaHUE OCHOBHBIX (AKTOPOB OKpY)KAoIUIel cpeibl, BIHAIONIMX HA pPa3BUTHE M CYIIECTBOBAHHE
KHUBBIX OPTaHU3MOB, aJIaNTalui K PakTopaM OKpPYKAIOIIEH cpebl;

- 3HaHHE OCHOBHBIX IIOJXOMOB OHMOTEXHOJIOTHMH, MCIIOIb30BAHUSA €€ IOCTHIKCHHH B COBPEMEHHOM
KHU3HH YENOBEKa, OCOOCHHOCTH WCIIONB30BAHUS JKHBBIX OPTaHU3MOB JIISI TPOU3BOJCTBEHHBIX HYXK|
YeIToBeKa;

- 3HaHUE OCHOBHBIX MMOJXOJIOB CEICKIUH M OMOTEXHOJOTHH KYJIbTYPHBIX PAaCTCHHM, XapaKTepU30BaTh

TCHETHYECKH MOIU(DUIIMPOBAHHBIC PACTCHHS, OINCPUPOBATh IMOHATUSIMH, THOPUAM3AIMS, OTHalICHHAS
ruOpuan3anvs, WCKYCCTBEHHBIM OTOOp, TeTepo3uc, TpaHchopMaius, MyTareHes, TeHETHYECKOe
pelaKTHPOBaHUE;

- MIOHUMaHWE MOJEKYSIPHBIX MEXaHHU3MOB peaIN3alyd HAcJeICTBEHHOH HMH(GOpPMAaLUUd U yMEHHE
CBOOOZIHO OIEPUPOBATH OCHOBHBIMHM ITOHATHSIMH MOJICKYJISIPHOM OMOJIOTMHU U €€ COBPEMEHHBIX HAIPABICHUH
— FeHOMUKHU, METareHOMUKH, IPOTEOMHKH;

— 3HaHHE OCHOBHBIX 3a00JIEBAaHWH YeNOBEKa, MEXaHU3MOB WX Pa3BHUTHS, CIIOCO0aX UX MUATHOCTUKUA U
JICUCHUS,;

- (dhopMHUpOBaHHE YMEHHS HCIIOIb30BATh MOHATUMHBIA anmapaT U CUMBOJIMYECKUH SI3BIK T€HETHKH,
IrpaMOTHOE MPHUMEHEHHE HAayYHBIX TEPMHUHOB, MOHSATHH, TEOPUH, 3aKOHOB AJsl OOBSICHEHHs HaOII0TaeMbIX
OMONIOrMYECKUX OOBEKTOB, SIBICHUH M IPOLECCOB, MO3BOJIOMIMX 3aJI0KHUTh (PYHIAMEHT HAyYHOrO
MHUPOBO33PEHUSI.

B neHHOCTHO-OpHEHTAIMOHHOM cdepe: | 3HaHUE, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJIOTMH MOJIEKYJISIPHOM
OMONIOrMM TO3BOJISIET YCHEIIHO PEIIaTh TaKue 371000 HEBHbIE MPOOIEMBl, KaK OXpaHa OKPYKaIOIIeH Cpeabl,
COXpaHEHHE 3I0POBbSI YEI0BEKA, KOHTPOJIb U BOCCTAHOBJIEHHE SKOCHCTEM.



TEMATHUYECKOE ITNIAHUPOBAHUE
«OcHOBBI pacTeHneBoIcTBa» 7-8 Kitaccnl (34 yaca)

TeMbl

OcHoBHOE€ coaepKxaHue

I[CHTCJ'II)HOCTI) INIKOJIBHHUKOB

Tema 1. BBenenue B
pacrenneBoacro (1

4)

UYro-Takoe paCTEeHUEBOJICTBO: OCHOBHBIE (DAKTOPBI BBIPAIIIMBAHUS
pacTeHui.

Wcropus pa3Butus arpoxumMudeckux 3Hanuil (pabotst M.B. JlIomoHOCOBa,
0. JIubuxa, bByccenro, B.B.

Hokyuaesa, K.A. Tumupssena, [1.A. Kocteruesa, /I.H.

[IpsiHUIIHUKOBA U 7p.).

[TpakTnueckas pabora
«bouka JIubuxay.

Tema 2.

ArpoTexHuYeCKH i
IKCIepuMeHT (3 1)

[IpaBuna mocTaHOBKM arpo3kcrepuMeHToB. [locTaHOBKA HKCIIEPUMEHTOB C
pacteHussMu. BpIOOp TEMBI, COCTAaBJICHHE TUTIOTE3BI, IIETTU U 33]1a4
OKCIICPpUMCHTA 110

BBIPAIIMBAHUIO PACTEHUH B KOHTpoJMpyeMou cpene. KoHTpouu,

UccnenoBarenbckast

pabota «DaxTopsl,

BJIHSIFOIIIME HA IPOPACTaHUE CeMSH (POCT
IIPOPOCTKOB).

MMOBTOPHOCTH, [TpakTuueckas pabota
npoBeneHue dKkcnepumMenTa. [nanupoBanue skcniepumenTa. OreHKa «CO0p yCTaHOBKH JIJIst
pe3yabTaToB BBIPALIIMBAHUS PACTCHUI B
skcniepuMenTa. OCBOEHUE TEXHOJIOTUU KPYTJIOTOJAWYHOIO BRIPAIIUBAHUS | KOHTPOJIUPYEMBIX
CaJIaTOB M MUKPO3EJIEHU B KOHTPOJIIUPYEMBIX MCKYCCTBEHHBIX YCIOBUSAX. | YCIOBHSIX).

Tema 3. Poan
XUMHYECKUX
3JIEMEHTOB B

NUTAHUM PACTEHUI
(10 v)

Bopa. PactBop. BeITsikKa. AHUOHBI, KATUOHBI, SJIEKTPONPOBOIHOCTh U pH
pactBopa. Posib XUMHUECKUX 3JIEMEHTOB B TUTaHUU pacTeHuil. [lonyduenue
MUTATEIbHBIX BEIECTB PACTCHUAMHU. Y A0OpEHUs: OpraHuuecKue,
MUHEpPAJIbHBIE,

MuKpoOuosnoruyeckue. Tumnel nutanus pactenuii. Bo3aymnoe u
MUHEpaIbHOE (KOPHEBOE) MHUTaHUE pacTeHUl. TpaHCIOPT MUTATENbHBIX
BELIECTB

pacTEeHMIT: BOCXOISIIMN U HUCXOAAIMNA TOK. BaskHelue KaluitHble,
dhochopubie 1

a30THBIE YA0OpeHus, ux cBoiicTBa. [IpocThie U clokHBIE yI0OpeHus.
Poct u pa3BuTHE pacTeHuil: dTamnbl OHTOTeHe3a, (PAKTOPHI, BIHSIONINE HA
pOCT pacTeHUi: CBET, TYCTOTA MOCA/I0K, MUTaHue, cyOcTpar.
Oco0eHHOCTH TUTaHUS

pacTeHul a30TOM. A30T U €ro 3HaYeHUe B )KU3HU pacTeHuil. Dopmbl

a30Ta U UX MpPEBpalIEHUE B TIOYBE.

[TpakTuueckas pabota

«CXxeMbl MUTATENbHBIX

pactBopoB. Pacuer 103

ynoOpeHuil Ui MUTAaTeIbHBIX PACTBOPOBY.
[TpakTuyeckas pabota

«[IpaBuia cMemmBaHus yao0peHuin»
[TpaxTruueckas padbora «[Iutanue pacTeHuUIA:
TEXHOJIOTUS IPUTOTOBJICHUSI MUTATEIbHBIX
PacTBOPOB AJIsl Pa3HbIX KYJIbTYP».
[TpakTrueckas pabota

«MOHUTOPHHT MUHEPAJILHOTO IIUTAHUS
pactenuity. [IpakTuueckas padora
«PacturenpHas JUArHOCTHUKAY.
Hccnenoarenbckas

paboTa «O1eHKa COCTOSHUS KOMHATHBIX




Uctounuku docdopa st pacterns. 3Hauenue Gochopcoaepranimx
coeMHeHuH B KieTke. Posib Makpospruyeckux coequHenuit pocgopa B
SHEPreTHuecKoM OOMEHE.

Bnusiaue xanus Ha (u3nyecKre CBOWCTBA MPOTOIIa3Mbl, Ha (DEPMEHTHI
YTJIEBOJOPOIHOTO 0OMEHa, CHHTE3 OSIIKOB U JIp.

Poupb kanus B moyiep>kaHUM HOHHOTO OajlaHca B TKaHSIX, B MPOLIECCAX
caMOperyisinuu. PerynsitopHas u cTpykTypooOpa3zoBarebHast poib
KaJplusl. Y4JacTHe B 00pa30BaHUU KJIETOYHOW CTEHKH, MOIEP)KaHUN
CTPYKTYpPhI MEMOpaH M PETYISIINS UX IPOHUIIAEMOCTH. 3HAYeHUE
MarHusi B MeTaboJIM3Me pacTeHUH.

Maruuii B cocTaBe XJ0poQuiiia, CX0ACTBO XJIopoduiia u reMorioOnHa
KaK CBUJICTEIHCTBO €IMHCTBA OPraHUIECKOTO MUPA.

Cepa u ero OCHOBHBIC COSTMHEHHSI, UX POJIb B CTPYKTYPHOM
OpraHu3aIuy KJIETKH, y4aCTHE B OKHCIUTEITLHO- BOCCTAHOBUTEIEHBIX
peakusx MUKpOIJIeMEHTHI.

[IpencraBneHus 0 PO MUKPOIIEMEHTOB B META00JIM3ME PACTCHUH.
Oco0eHHOCTH NOCTYIUIEHUSI MUKPO3JIEMEHTOB B PACTEHUS.

CuHeprusm 1 aHTarOHU3M

2JIEMEHTOB IIUTAaHUs pacTeHui. PacTurenbHas AMarHOCTHKA U METOMbI
HJIeHTU(DUKAITMY HEJIOCTATKA/N30bITKA DJIEMEHTOB ITUTAHUSI.

pacTeHul, paCTeHUN Ha

LIKOJIbHOW TEPPUTOPHH,

yCTaHOBKA MPUYMH M1aTOJOTMYECKUX
COCTOSIHUH (IIpU HAJIMYUK)».
Uccnenoatenbekas pabota «OrieHKa
BIIUSIHUS PA3JINYHBIX JIEMEHTOB Ha
COCTOSIHUE pPacTeHHH (cocTaBIeHUE
Pa3IMYHBIX TOJIKOPMOK)».

Tema 4. Peryasitopsbl
pocTa pacTeHHH.
3ammura pacrennii (2

)

[MonsiTue o perynsitopax pocra pacteHuid. CTUMYISTOPBI pOCTa —
(buTOropMOHBI (ayKCUHBI, THOOEPEITMHBI, IUTOKUHUHBI). THTHOUTOPBI
pocTa pacTeHuit:

1. npuponnsie (abcum3oBas KMCI0Ta U HEKOTOPHIE (PEHOJIBHBIE
BeIlIecTBa (MKyMapoBasi, KOpUYHAsl, CATHIIUIIOBAsT KUCIIOTHI).

2. cuaretnyeckue (MOP(QAKTHHEL, pETapAaHThI, 1e(OIUAHTHI,
JICCUKaHTBI, TepOnIu/ibl). DUTOMOHUTOPUHT U OIICHKA COCTOSIHHUS
pactenuii. CoBpeMEHHBIE CIIOCOOBI MOHUTOPHHTA.

3anuTa pacTeHUI OT BpEAUTENICH: OCHOBBI

o6uomeroa.

[TpakTuueckas padota
«DUTOMOHUTOPUHT U OIICHKA COCTOSIHUS
pactenuii. CoBpeMeHHBIE CIIOCOOBI
MoHHUTOpHHTaY. VccrienoBartensckas
«BnusgHue reTepoaykCUH Ha IPOpacTaHue
(poct Ha pa3HBIX
CTa/IUAX, B PA3HBIX YCIOBUSX)
Pa3IMYHBIX PACTEHHID.
[TpakTudeckas pabota
«MHCceKkTapuu: MpaBuiia U yCIOBUS
pa3BeACHUS TOJIE3HBIX HACEKOMBIX).




Tema 5. Boaunas,
necyaHasi u
MoYBeHHas
KYJbTYPbI, HX
NpUMeHeHUe B
BbIPAlIlUBAHUU
pacTeHmid.
duznosorusi
pacrenmii (4 1)

Bopanas, necuanas ¥ HoYBE€HHas KyJIbTYpbl, UX IPUMEHEHHE B
BBIPAIIUBAHUN PACTCHUM.
[IpoBenenue Bobl B KOPHE U cTE0JI€ pACTEHU.

BoaHbIii pesxuM pacTeHUi: CTpOeHHE YCTHHIL: (PAKTOPBI, BIHMSIOIINE HA MX
pacKpbITHE U 3aKpbITHE. 3HAUCHHE MEXaHU3Ma PETYJISIUU UCTIapEeHUs
BJIar'd PaCTEHUEM.

DOTOCUHTE3 — YHUKAJIBHBIN MPOLIECC pacTeHU. TeMHOBas U CBETOBAs
(da3sl porocuHTE3A.

3HaueHne GOTOCUHTE3A JUISl )KUBBIX OpraHu3MoB. PaKkToOphI pocTa
pacteHuii: Bo3ayXx u aspanus. [logzemMHoe IbIXxaHue pacTEHH: COCTaB
MIOYBEHHOTO

BO3]lyXa, ra3o00MeH. ['a3000meH

1pHu OECTIOYBEHHOM

BBIpAIIUBaHUU.

[IpakTuyeckas paboTa

«Kopneoe nasienuey. [Ipaktuueckas
paborta

«[Ipurorosnenue npenapara ycTbUI
MeTo/I0M cienkay. Mccnenoparenbckue
paboThl «BnusiHUE yCIOBUHN COJEpKaHUS
pacTeHUi Ha KOJIMYECTBO YCTHUI.
[TpakTrueckas pabora

«DyHKIMOHAIBHASA JUArHOCTUKA PACTCHUI
10 AKTUBHOCTHU XJIOPOILIACTOB).
Hccnenoparensckas pabora «Onpenenenue
xynopodpumia A u b,

OIICHKA

DOTOCUHTETUYECKON AKTUBHOCTH PACTEHUU
u

(bakTOpOB, BIUAIONINX HA HEE».
[Tpaktruueckas pabora «Aspamus, CO2 u O».
Hpixanue pacrenuid». [lpaktuueckas pabota
«/IpIxaHne pacTeHMIA: OIIEHKA HTEHCUBHOCTH
JIBIXaHUs PACTEHUHN U ILJI0JIOBY.
UccnenoBarenbekue padboThl «BrnusHue
crioco0a BeIpanuBaHus (cocraBa
MUTATEIbHOM CMecH, CXeMbl BHECEHHUS) Ha
POCT U pa3BUTHSA

Pa3IMYHBIX PACTEHUI.




Tema 6.
KyiabTypHBIE
pacreHus.
CoBpeMeHHbIE

aCMeKThI CeJIeKI NN
(10 )

Kak uenoBek cran ncnonb3oBars pacteHusi? CBsi3b pa3BUTUSA
UHUBWIM3AIMU YEJIOBEKA U OJOMAIlIHUBAHUS pacTeHuil. JloMmecTukarusi.
HacnencrBeHHOCTH 1

M3MEHYHBOCTH — OCHOBHBIE CBOMCTBA )KMBBIX OPraHU3MOB.
N3menunBocTh. Busibl n13MeHUHBOCTh. ['€H —MaTepHaibHbINA HOCUTEIb
HACJIEJICTBEHHOCTH U

n3MeHYnBoCTH. HykiienHoBbeie KHUCIOTHI. JIOKamu3aius TeHeTUYeCKOro
Marepuana B kietke. [lenenne kierok. Permukamms JJHK. OcnoBHas
norMa MoJsiekyisipHoit Ouonoruu. Tpanckpunims. TpaHcasus.
Myramun. O¢ddeKT OyThIIIOUHOTO TOPJIbIIIKA U TEHETUYECKOEe
pazHooOpasue. Uto Takoe reHOaHk? 3aueM COXpaHsATh T'€HETUUYECKHE
pecypcbl

pactennii? OCHOBHBIE CITIOCOOBI COXPaHEHHs T€HETHUECKUX PECYpPCOB
pacrtenwuii (ex Situ u in situ). 3nauenue padot H.W. BaBuiosa. 3akon
TOMOJIOTUYECKHX PsIOB. LIEHTpBI TPOUCX0KIEHUS KYIbTYPHBIX PACTEHUN
H.A. BaBunosa u [1.M. )KykoBckoro. OCHOBHBIE METObI CEJIEKIUH.
I'ubpuauzanus. @opmel ot6opa. OCHOBHBIC HAITPABJICHUS CEICKIIUN:
yIydlIeHHe YpOxKailHOCTH, YCTOWYUBOCTH K OMOTUYECKUM U
a0MOTHYECKUM (DaKTOpaM.

Ectp 11 sxu3Hb B ipoOupke? BHOTEXHOIOTHS KYIbTYPHBIX pACTEHUH.
Kak gyenoBek moxxet MomudummpoBats pacteHus? [ eHeTHUecKoe
penaktupoBanue. COBpeMEHHbIE MTOAXO0/IbI U JOCTUKEHUS T€HETUYECKOTO
peoaKTUPOBAHUS PACTECHUM.

Huckyccus «Jlomectukanus, Bce JId
pacTeHHs U )KUBOTHBIE, KOTOPBIC KUBYT
PSAAOM C UETIOBEKOM UM

OJI0MaNIHUBaIOTCsA? MOXKHO JI CUMTATH
TapakaHa 0JI0MalIHEHHBIM

KHUBOTHBIM?». [IpakTdeckas pabora
«MoudpukamoHHasi K3MEHYUBOCTH (JIUCThS,
UTOJIKU C OJHOTO

nepeBa)». [IpakTudeckas pabora

«['e” — uHCTpYKLIMS 10 COOPKE KIETKH (Ha
oucepe Wi KOHCTPYKTOPE)».
[TpakTnueckas padora «Myranus Ha
OyrepOpone (Jiroboi 00BEKT U3
npeapIayIei paboTel, T N3MEHEHNE
WHCTPYKIIAN

MPHUBEIET K U3MECHCHHIO

BHEIIHEro BHUIA

00BEKTa)».

[IpakTruueckas padota mmo rpymnmnam «OTKyaa
Ha HaIIUX CTOJaX (PPYKTHI/OBOIIIH/3ITAKK.
[IpakTruueckas pabota

«BrerpamuBaem ropox. Kak nposectu
CKpEILUBAHKE Y TOPOXay.
Hccnenoparenbckas padota «BripamuBanue
pacTeHuil B MpoOupke» (MOKHO
BOCIIOJIb30BAThCS Pe3ylibTaTaMu
MPEIBIIYIINX SKCIEPUMEHTOB 110
COCTaBJICHUIO TUTATEIBHBIX PACTBOPOB AJIs
pacTeHuil).

[TpakTuyeckas pabota

«['eHOMHBIE HOXKHUIIBI (MOJEIUPOBAHHE
pabotsl cuctembl CRISP-Cas)».




Tema 7.
PacTtureannas

npoaykuus (4 1)

HamzemHubie u moa3emubie opranbl pacteHuid. [loder 1 BUgon3MeHeHHbII
no6er pacteHuii. CriocoObl pa3MHOKCHHS PACTCHHIA.

[TonsiTHE 0 KauecTBE NPOAYKTOB MUTaHUSL. [IpoGiieMbl KOHKYpEeHLIUN
OTEUECTBEHHBIX IIPOJAYKTOB MMUTAHUS C UMIOPTHBIMU. Jlorucruka
JIOCTAaBKH M CPEJICTBA COXPAHEHUS MIPOYKTOB IMUTAHMUSL.

Mukpo3eneHb: M0JIe3HOCTh U TEXHOIOTHSL.

XUMH4YeCKUi aHaJms3 MPOIYKIINH. OCHOBEI
cnekrpodoromerpuu. [ToTeHIIIOMETpHSL.
Xpomarorpadusi.

[IpakTuyeckas paboTa

«[IpenenpHO TOMYyCTUMBIE KOHIICHTPAIUU
(ITAK) u meToap! KOHTPOIIS 0€30MaCHOCTH
PaCTHTENBHBIX IPOAYKTOB TTUTAHUS.
Uccnenoatenbekas pabota «OrieHKa
BBIPAIIEHHOW MUKpO3e1eHn» (JI100 CBOS,

marasuHa). [Ipaktudeckas pabora

«MeTo/IbI OIIEHKH Ka4eCcTBa PACTUTEIILHOM
NPONYKIUN: XpaHEHUE U COXPAHHOCTH
MUATATEIBHBIX BEIIECTBY (TI0 TOCTYITHOMY
000pYIOBaHMIO).

UccnenoBarenbckas

pabota «Onpenenenue BuramuHa C
METOIOM O6paTHOFO TAUTPOBAaHUA B IJIOJaX
Ha pa3HOM CpoKe (Croco0e) XpaHSHUS.




KAJIEHJAPHO - TEMATHYECKHH IVIAH «OcHoBbI pacTenneBoacTa» B 7-10 KITACCAX

I[aTa MPOBECACHUS

Ne Tema Cniannp | Koppexkn
OBaHO usi
1 | Ipaxrtuueckas pabora «bouka JIubuxay. 02.09
2 | IIpaBwia mocTaHOBKH arpodKCrepuMeHToB. [IocTaHOBKA SIKCIIEPUMEHTOB C 09.09.
pacTEeHUSIMH.
3 Uccnenoarenbckas padota «PakTophl, 16.09.
BJIMSIOIIME HA MPOPACTAHUE CEMSTH (POCT MPOPOCTKOB)Y.
4 | Tlpaktuyeckas padota «COOp yCTAaHOBKH Ul BhIpAILlBAHUSI PACTEHUI B 23.00.
KOHTPOJIMPYEMBIX YCIOBHUSIX).
5 | Ponb xuMuyeckux 351eMeHTOB B mUTaHUM pacTeHuid. [lomyuenue 01.10.
MTUTATENIFHBIX BEIIECTB PACTCHUSIMH. Y IOOpPEHHsI: OpraHMIeCKue,
MUHEpaJbHBIC,
MHUKpPOOHOJIOTHUECKUE
6 | IIpaktmueckas paborta 07.10.
«CXeMbl ATATEeITLHBIX
pactBopoB. Pacuer 103
yIOOpEeHUH [UIsl MATATEITHHBIX PACTBOPOB).
7 [IpakTnueckas padora 14.10.
«IIpaBwita cMemMBaHus y100pEHUIN
8 [TpakTrueckas padora «IIuTaHue pacTeHMIA: TEXHOIOT U IPUTOTOBJICHUS 21.10.
MUTATENIbHBIX PACTBOPOB IS Pa3HBIX KYIbTYpP».
9 [IpakTnueckas padora 05.11.
«MOHHUTOPUHT MUHEPAJILHOTO MUTAHUSI PACTEHUID.
10 | Ilpaktuyeckas pabora «PactuTtenbHasi JUAarHOCTHKAY. 11.11.
11 | HccnenoBarenbckas pabota «OreHKa COCTOSIHUS KOMHATHBIX PACTEHUH, 18.11.
pacTeHMii Ha IIKOJILHOW TEPPUTOPUH, YCTAHOBKA MPUYHMH MATOJIOTUUECKUX
COCTOSIHUH (TIpY HATTHYNH ).
12 | UccnenoBatenbekas pabota «O1ieHKa COCTOSTHHSI KOMHATHBIX PAaCTCHHM, 25.11.
pacTeHMii Ha IKOJILHOW TEPPUTOPUH, YCTAHOBKA MPUYHMH MMATOJIOTUUECKUX
COCTOSIHUH (TIPY HAITMYHUH)».
13 | UccnenoBatenbekas padoTa «OLEHKa BIMSHUS Pa3IMYHbIX JIEMEHTOB Ha 02.12.
COCTOSTHUE PACTEHH (COCTABICHUE PA3TUYHBIX MTOJKOPMOK)).
14 | UccnenoBatenbekas padoTa «OleHKa BIMSHUS Pa3IMYHbIX JIEMEHTOB Ha 09.12.
COCTOSTHUE PACTEHH (COCTABICHUE PA3TUYHBIX MOJKOPMOK)).
15 | IIpaktuyeckas pabota «DUTOMOHUTOPUHT U OLIEHKA COCTOSHUS 16.12.
pactenuii. CoBpeMeHHbIE CTIOCOOBI MOHUTOpPUHTay. MccnenoBarenbekast
«BrnusiHue reTepoaykCcrH Ha MPOpacTaHue (pocT Ha pa3HBIX
CTaJIUSIX, B PA3HBIX YCIOBUSIX) pa3NUYHBIX PACTECHHID.
16 | IIpakrtuueckas pabota 23.12.
«MHCeKTapuu: mpaBWiia v YCIOBHS pa3BeIeHUs OJIE3HBIX HACEKOMBIX.
17 | IIpakruueckas pabota «KopHeBoe naBnenue». [Ipaktuueckas padora 08.01.
«[IpuroroBienue npemnapara yCTbUIl METOJIOM CIIETTKa.
HccnenoBarensckue paboThl «BnusiHue ycioBuii coep:kaHus pacTeHUn
Ha KOJIMYECTBO YCTHHIDY.
18 | Ilpaktnueckas pabota «PYHKIIMOHAIbHAS AUATHOCTUKA PACTEHHM 110 13.01.




aKTUBHOCTH XJIOpOIIacToBy. Mccnenoparensckas padbota «OnpeneneHue
xnopouiuia A u b, orienka @OTOCHHTETHUECKONW aKTHBHOCTH PACTECHUH U
(axTOpOB, BIUSIONINX HA HEE.

19 | Ilpaktuueckas paborta «Aspamus, CO2 u O». [lpixaHue pacTeHUR. 20.01.
[IpaxTnueckas pabdora «/IpixaHue pacTeHHU: OLIEHKa UHTEHCUBHOCTH
JBIXaHUS] PACTEHUH U TUIOJIOBY.

20 | MHccnenoparensckue padboTsl «BiusHue crioco0a BbIpalBaHus (cocTaBa 27.01.
MTUTATEIILHON CMECH, CXeMBI BHECEHHSI) Ha POCT M PA3BUTHS Pa3IMIHBIX
pacTeHHI.

21 | Huckyccus «JloMecTukanus, BCE JIU paCTEHUS U KUBOTHbIE, KOTOPbIE 03.02.
KHUBYT PSIIOM C YETIOBEKOM UM OJIOMAITHUBAIOTCS? MOYKHO JIM CUMTATh
TapakaHa 0J0OMalTHEHHBIM XHBOTHBIM?).

22 | IlpaxTuyeckas pabota 10.02.
«MoaudukanmoHHas ”3MEHYMBOCTD (JIMCThS, UTOJIKU C OJTHOTO JIEPEBA).

23 | IlpaxTuyeckas pabota 17.02.202
«I'eH — MHCTPYKIMS 110 COOPKE KJIETKH (Ha OMCepe WIM KOHCTPYKTOPE)». 5

24 | Tlpaktudeckas padota «Myranus Ha Oyrepopoae (J1r000i 0OBEKT 13 25.02.
npeapIayIei paboThl, Tie I3MEHEHNE WHCTPYKITUH TPUBEIET K
MU3MEHEHUIO
BHEIITHETO BHJIA O0OBEKTA)).

25 | IIpaxTtuueckas pabota o rpynnam «OTKya Ha HAIIUX CTOJaX 03.03.
(PYKTHI/OBOI/3TAKID.

26 | IIpaxTtuueckas pabota «BoipamuBaem ropox. Kak nposectu ckpemnrbanue 11.03.

y TOpoxay.
27 | Ilpaktuyeckas paborta «BreipammuBaem ropox. Kak nmposectu ckperniuBanme 17.03.
y TOpoxay.

28 | Uccnenosarenbckas pabota «BelpamiuBanue pacTeHuil B IpoOUpKe» 31.08.
(MO>KHO BOCIIOJIB30BaThCS PE3YIbTATaMU MPEIbIAYIINX SKCIEPUMEHTOB TIO
COCTaBJICHUIO TUTATEIbHBIX PACTBOPOB Il PACTEHUN).

29 | MHccnenoBarenbckas paboTa «BeIpaluBaHue pacTeHHUI B IPOOUPKE) 07.04.

(MO>KHO BOCIIOJIB30BaThCA PE3YNIbTaTaMU MPEIbLIYIINX SIKCIEPUMEHTOB
110 COCTABJICHHIO MMUTATEJIBHBIX PACTBOPOB ISl PACTEHUN).
30 | Hccnenoparensckas pabota «BripamnuBaHie pacTeHUN B IPOOUPKE) 14.04.
(MO>KHO BOCIIOJIB30BaThCA PE3YNbTaTaMU MPEIbLIYIINX SIKCIEPUMEHTOB
110 COCTABJICHHIO MUTATEJIBHBIX PACTBOPOB ISl PACTCHUN).

31 | IIpakTuueckas padora 21.04.
«['eHOMHBIE HOKHHMIIBI (MOenupoBanue padbotsl cucrembl CRISP-Cas)».

32 | IIpaktuueckas padora 28.04.

«[IpenenvHo nonyctumeie konuentpauuu (IIJIK) u metoasr koHTpoIs
0€301M1aCHOCTH PACTUTEIbHBIX MPOAYKTOB MUTAHUSD.

33 | HccnenoBarenbckas 05.05.
pabota «Omnpenenenue BuramuHa C MeToZ10M 0OpaTHOrO TUTPOBAHHUS B
IJI0JIaX Ha Pa3HOM CpOKe (CrocoOe) XpaHSHUs.

34 | UccnenoBatenbekas padoTa «O1ieHKa KauecTBa BbIpaIlieHHOM 13.05.
MUKpO3eJIeHn» (TU00 CBOS, MO0 M3 MarasuHa).

35 | IlpakTtuueckas pabota 19.05.

«MeTo/Ibl OLIEHKU Ka4eCTBA PACTUTEIbHON MPOIYKIIUH: XPAHEHUE U
COXPaHHOCTh MUTATEIBHBIX BENMIECTBY (IO JOCTYMMHOMY 000PYAOBaHUIO).




	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ КУРСА ВНЕУРОЧНОЙ ДЕЯТЕЛЬНОСТИ
	«Основы растениеводства» 7-10 классы (34  часа)
	1. Введение в растениеводство (1 часа)
	2. Агротехнический эксперимент (3 часа)
	3. Роль химических элементов в питании растений (10 часов)
	4. Регуляторы роста растений. Защита растений (2 часа)
	5. Водная, песчаная и почвенная культуры, их применение в выращивании растений. Физиология растений (4 часов)
	6. Культурные растения. Современные аспекты селекции (10 часов)
	7. Растительная продукция. (4 часа)


	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ КУРСА ВНЕУРОЧНОЙ ДЕЯТЕЛЬНОСТИ
	Личностные результаты:
	Метапредметные результаты:


