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AKTYaJIbHOCTH U Ha3HaYeHHe nporpammel. [Iporpamma paszpaborana B COOTBETCTBUU
¢ TpeboBaHusiMH DeepabHOTO TOCYAAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa
OCHOBHOTO 0011ero oOpa3oBaHMs, OPUEHTUPOBAHA HA OOECreYeHUEe WHAMBUIYATbHBIX
NOTPeOHOCTEN 00yUarOIIMXCs U HalpaBiieHa Ha JOCTH)KEHUE TNIAHUPYEMBIX pPe3yIbTaTOB
OCBOEHHUS ITPOrPaMMbl OCHOBHOI'O 001IEr0 00pa3oBaHMsI C yU€TOM BbIOOpa yUaCTHUKAMU
o0pa30BaTeNbHBIX OTHOUIEHHH KYpCOB BHEYPOUHOM JAEATEIBHOCTH. DTO TMO3BOJSET
o0OecnieunTh €AMHCTBO 00s3arenbHbIX TpeOoBanuii ®PI'OC Bo BceM NPOCTpaHCTBE
IIKOJIBHOTO 00pa30BaHus: HE TOJBKO Ha YPOKE, HO U 32 €ro npeieaMu.

AKTyalbHOCTh  peaju3allid  JaHHOW  MporpamMmbl  OoOycCIOBJIE€HAa  camoi
0COOEHHOCTBIO MPOEKTHO-UCCIIEA0BATEIBCKON ACSITENbHOCTU. DT IEATEIbHOCTD JIEHKUT
B OCHOBE MO3HABATEJIBLHOI0 UHTEpeca peOeHKa, SBISETCS 3aJI0TOM YMEHHUS IJIaHUPOBATh
Jt00BIe ICHCTBUS U BAXKHBIM YCIIOBUEM YCIICIITHOM peanu3anuu uaen. JIroobie n3BMeHeHUsI
COBPEMEHHOr0 00IlecTBa CBA3aHbl C MPOEKTAaMU M HCCIENOBAaHUSIMU - B Hayke,
TBOpYECTBE, OU3HECE, OOIIECTBEHHON XU3HU. [[03TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTU oOOydaromierocs: sipisiercss (OpPMHUPOBAHUE OCHOBHBIX HABBIKOB MPOEKTHO-
UCCJIeI0BATEIBCKON AESTENBHOCTH.

Leab nporpammsi:

- (opMuUpOBaHHE COBPEMEHHOI'O TEOPETHYECKOTO YpPOBHSA 3HAaHUM, a TaKXkKe U
MPAKTUYECKOTO OTBITa PAOOTHI ¢ 1a0OpPaTOPHBIM 000PYAOBAHUEM, OBIIAJICHUE TIPUEMAMHU
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH.

Metonbl  opraHuzanuu  00pa3oBaTEIbHOM W HAYYHO-HCCIEIOBATEIbCKON
JESTENIbHOCTH TpeIycMaTpuBaloT (HOpPMHUPOBAHHE y OOYYArOMIMXCS HECTaHIAPTHOTO
TBOPYECKOTO MBIIICHHUS, CBOOOIbI CAMOBBIPAXCHHS U MHIANBUAYATHHOCTH CYXKICHUH.

Jlis moNHOTO yueTa MOTpeOHOCTEH yYalMxcs B MPOrpaMMe HCIOIb3YeTCs
mupGepeHIIMPOBaHHBIA  MOAXO0A, YTO CTUMYJHMPYET YYallerocss K YBEIHMYEHHUIO
NOTPEOHOCTH B MHIAMBUAYATbHON, HHTEIJICKTYaIbHOM M TIO3HABATENIbHOM JESITeIbHOCTH
Y Pa3BUTHIO HAYYHO-HUCCIIEA0BATEIBCKUX HABBIKOB. [Iporpamma craneT BocTpeOoBaHHON
B TEPBYIO OdYepelb IIKOJbHUKAMHU, KOTOpbl€ MMEIOT CTOWKUH HHTEpec W



COOTBETCTBYIOIIYIO MOTHBAIMIO K MU3YUYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJOTHUSIM.

B noapocTkoBOM Bo3pacTe ydanecs IposBIIIOT CBOK 3aHHTEPECOBAHHOCTh B TOM
WM WHOW OOJacTM 3HAaHWW, HAYYHOM HAMNpPABJICHUH WM TPodhecCHOHATHLHOM
JesTeNbHOCTH. TakuMm o00pa3oM NPOUCXOAUT (POPMUPOBAHUE T[MO3HABATEIBHON U
po(ecCUOHANIbHON COCTABJISIIONIEH JIMYHOCTH, MOMOTaeT y4alleMycs B OINpEIeICHUU
OyIy1Iero »KU3HEHHOTO ITyTH U B TPO(PECCHOHATILHOM BBIOOPE MOCIE OKOHYAHUS IIKOJIBI.
[Togo6GHOrO po/a 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSTHHOE YKEJIaHUe MIKOJIbHUKA
K TO3HAaHUIO HOBOIO, PACIIMPEHUI0 U YIIIYOJIEHWIO COOTBETCTBYIOIIMX 3HAHUW, H
NOJIyYEHUI0 HOBBIX B TOM YHCIIE IPAKTUYECKUX HABBIKOB, a TaKKE MOTHUBUPYET
ydalerocst Ha mpoOpHUeHTALHIO.

3axayu nporpamMmsI:

[TporpaMMa HaleneHa Ha MOMOIIL PEOEHKY B OCBOCHHMHM OCHOB OpraHU3alud U
OCYIIECTBJICHUSI COOCTBEHHOM MPOEKTHO-UCCIIEOBATEIbCKOM 1E€ATEIbHOCTH, a TAK)KE B
npuoOpeTeHN  HEOOXOAMMOIO  OmbiTa i pabOThl  HAJX  WMHAUBUAYAIbHBIM
UCCJIEIOBAHUEM WJIM MpOoeKTOM. [IporpamMmma moMoOXeT MIKOJBHUKY B Oosiee TIyOOKOM
U3YUYEHUU UHTEPECYIOLIEH ero 00JacTH €CTECTBEHHBIX HayK, a TaKKe B IPHUOOPETEHHUH
BA)KHBIX COLMATbHBIX HABBIKOB, HEOOXOIMMBIX IJIsi MPOAYKTUBHOM COLMAIIA3ALMHU U
(bopMHpOBaHUS TPAKIAHCKON MTO3ULIAN:

- HaBbIKA CAMOCTOATEJIBHOTO pELICHUS AaKTYAJIbHBIX HCCIEI0BAaTEIbCKUX WIIU
NPAaKTUUECKUX 3aJay, BKJIIOYAIOIIET0 B ce0s yMEHHEe BHJETh M aHaJIM3UPOBATH
npoOsieMbl, HYKJAIOIIMECs] B pPEIIeHWH, YMEHHE JeTalbHO NpopabdaThiBaTh U
peaTn30BbIBATh CIIOCOOBI padOTHI C HUMHU, YMEHUE TUIAHUPOBATH COOCTBEHHYIO PaboTy U
CaMOCTOSITEJIbHO KOHTPOJIUPOBATH CBOE MPOJIBHIKEHHE K JKEJTAEMOMY pe3yJIbTaTy;

- HaBblKa T€HEpUPOBaHUS U OPOPMIICHUS COOCTBEHHBIX HJIEH, OOJIEUEHUS UX B
yAOOHYIO AJi pacnpocTpaHeHus: Gopmy;

- - HaBbIKA YBAKUTEIBHOIO OTHOILIEHUS K UYy>KUM B3IJIsAaM U UaesM, 0(hOpMIIEHHBIM
B paloTax JApyrux JIOAeH, Apyrux aBTOPOB - BIAJEIBLUEB HWHTEIEKTYaJIbHOU
COOCTBEHHOCTH;

- HaBblka  MyOJWYHOrO  BBICTYIUIGHHUS — Tieped  OOJbIIOW  ayJUTOpPUEH,
apryMEHTUPOBAHMS M OTCTAaMBaHUs CBOEH TOYKH 3pEHHs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB M B3pOCIBIX, YOEXKACHUS NPYTUX B CBOECH MpPaBOTE, MPOABMKEHUS CBOUX
e,

- HaBblka pPadOTHI CO CHENHMATU3UPOBAHHBIMU KOMIBIOTEPHBIMU IPOrPaMMaMH,
7a00paTOpHBIM  000PYJIOBAaHUEM, TEXHUYECKUMH YCTPONCTBAMHU, OUOIMOTEYHBIMU
dboHAAMM W UMHBIMH pPECYypCaMU, C KOTOPHIMH MOKET OBbITh CBsi3aHa MPOEKTHO-
UCCIIeI0BATENbCKAS IEATEIbHOCTD IIKOJIbHUKA.

Kpome TOro, pabora mkoibHHKa HaJ MPOEKTOM WJIM HCCIEAOBaHHEM Oynaer
CIOCOOCTBOBATH U PA3BUTHIO €TO aIEKBATHON CAMOOIICHKH.



HamnpagsijieHHOCTH IPOrpaMMBbl:

-OOIIEUHTEIIEKTY JIbHOE,

- CBSI3b O0YUYEHUS C KU3ZHBIO

- (hopmupoBanue PyHKIIMOHAIBHON TPAMOTHOCTH
BapuaHThI peaju3anuu nporpaMmsbl U ¢GopMbl IPOBeIeHUs 3aHATHIA.

JlanHast mporpaMma paccuMTaHa Ha paOOTy cO IIKOJBHUKaMH 5-9 Kiaccos.
[lenarory BakHee aKIEHTUPOBAaTh CBO€ BHUMAHHUE HE CTOJBKO Ha KayeCTBE pe3ysbTara
IPOEKTa UM UCCIIEOBaHMs, CKOJIBKO Ha TOM, YTOOBI y4allluics MoIy4all 3HaHUsI B TOM
YHUCJIE U Yepe3 BBINOJHEHNUE MPAKTUYECKOTO 33JIaHNUs, /1€l BBIBOJIBI U YMO3aKIIFOUECHHUS
Ha OCHOBAaHMM CBOETO WCCJIEIOBAHMS, YYWICS CpPaBHUBAaTh €ro pe3yjbTaThl C
TEOPETUYECKUM MATEPHAIOM M HCCIEAOBAHUAMU JPYTUX MIKOTFHUKOB. Takum oOpazom,
IIKOJIBHUK OCBOUT OCHOBBI ITPOEKTHO-UCCIIEA0BATENBCKOM NE€ATETbHOCTH U TPUOOPETET
HaBbIK KPUTUYECKOTO OTHOILIEHUS K MaTepuaiy.

HeneBass ayauTopusi, CPOKM OCBOEHHMSI NMPOrpaMMbl (roj, 4achl B HeAETI0, B
roa): I[Iporpamma pa3dura Ha Momynu. Tak momyns «Kak >XKMBOTHBIE W pacTEHUS
IPUCIOCA0IMBAIOTCS (IBOJIOLIMOHHAS SKOJIOTHS) PEAoaraeTcs i u3y4yeHus B 5 — 7
KJjlacce B TeueHue oaHoro roja (34 gaca B rog). Moaynu «OCHOBBI pPaCTEHUEBOICTBAY
1St 8-9 KmaccoB paccuuTaHbl Ha 34 Yaca M MOTYT OBITh peaIM30BaHbI B TeUCHHH To1a (34
gaca B T'OJ).

@DopMbI OPraHM3alMHU BHEYPOUHOM 1eATEIbHOCTH:

- IPOEKTHO-UCCIIEIOBATENbCKAs AEATEIbHOCTD
DopMbl BHEYPOUYHOI AeATEILHOCTH:

- UccnenoBaTenbckue paboThI

- Jlexuuu

- DKCKypcuun

- [Ipe3enTanuu

- [IpakTrueckue padoThI

- DKCKypcuu

MexnpeaMeTHbIe CBI3H

- C IPOrpaMMOil BOCIIUTAHUS IIKOJIbI

- y4eOHble TpenMeTbl (XxuMmusa, sKoiorus. TpyaoBoe BocnuTaHue, OUONIOTHS,

uH(popmaTHKa, reorpadusi)
B3aumocBsi3b ¢ mporpammoi  BocnutaHus. [Iporpamma Kypca BHEYpOYHOU
NEeSTENIbHOCTH  pa3padoTaHa C y4YeTOM peKOMEHAAUd NPUMEpPHOW MporpaMMbl
BOCIHUTAHHUSA, YUYUTHIBAET IICUXOJIOrO-TIeIarOTHYecKiue 0COOEHHOCTH TaHHBIX BO3PACTHBIX
KaTeropuii. 3To Mo3BOJSIET HA MPAKTUKE COCIMHUTH OOYYalOIIyl0 M BOCIUTATEIBbHYIO
NeSATEIbHOCTh Mearora, OPUEHTUPOBATh €€ HE TOJIbKO HAa MHTEJUIEKTyallbHOE, HO M Ha
HPaBCTBEHHOE, COLIMATILHOE pa3BUTHE PEOCHKA. DTO MPOSBISETCS:



- B INPUOPUTETE JIMYHOCTHBIX PE3YIBTATOB PEAIM3ALHUHA IPOrpaMMbl BHEYPOUHOU
NEeATEIbHOCTH, HAIEAIIUX CBOE OTPAKEHUE U KOHKPETU3ALMIO B IPUMEPHOM IPOrpaMMe
BOCIIUTAHUS;

- B BO3MOYKHOCTH KOMIUIEKTOBAHMS PA3HOBO3PACTHBIX TPyNN ISl OpPraHU3aluu
po(OPUEHTAIIMOHHOM JEATEIbHOCTH IKOJFHUKOB, BOCITUTATEIbHOE 3HAYEHUE KOTOPBIX
OTMEUaEeTCs B IPUMEPHOI MporpaMMe BOCIIUTAHUS,

- B HHTCPAKTHBHBIX (OpMax B3aHATHH I IIKOJIHHUKOB, OOECIICYNBAIOIINX
OOJBIIYI0 KX BOBJIEYEHHOCTh B COBMECTHYIO C TME€IaroroM © APYTMMH JEThbMU
NEeSATEIbHOCTh U BO3MOKHOCTh 00pa30BaHUs HAa €€ OCHOBE JETCKO-B3POCIbIX OOIIIHOCTEH,
KJIIFOUEBOE 3HAYEHUE KOTOPBIX I BOCHUTAHUS MOJYEPKUBAETCS IPUMEPHOMN
MPOrPaMMON BOCITUTAHUA.

Oco0enHocTH PadOTHI YUHTE/IA 10 POorpamMmme. 3a7aya yuyuTelsi COCTOUT B TOM,
YTOOBI COMPOBOXKAATH TpoLiecC NPO(eCCHOHATBHOW OPUEHTALIMH LIKOJbHUKA, PACKPBIBASI
NOTEHIIMAJI  KaXKJI0ro 4Yepe3 BOBJIEYEHHWE B  MHOIOOOPA3HYI  JE€ATEIbHOCTb,
OpraHU30BaHHYIO B pa3HbIX (opmax. [Ipu 3ToM pe3ynbraTtoM paboThl YUUTENS B IEPBYIO
o4epelib ABIIAECTCS IMYHOCTHOE PA3BUTHE yUallerocs. JINUHOCTHBIX pe3yIbTaTOB YUUTEh
MOXXET JIOCTH4Yb, YyBJEKasg YYCHHKAa COBMECTHOM M HHTEPECHOHM UM 00OUM
NEeATEIbHOCThIO,  yCTaHaBIMBas  BO  BpeMs  3aHATUH  J0OpOXKelaTelabHYIO,
MOJIEP>KUBAIOILYI0 aTMOC(EPY, HACKIIIAS 3aHATUS IEHHOCTHBIM COAEPKaHUEM.

[IpumepHas cxema nIpOBEAECHUS 3aHATHN 110 TPOTPAMME:

1. OObsiCHEHHE TEOPETUUECKOTO MaTepHalia Mo TeEMe.

2. TlonrotoBka K O3KCIEPUMEHTAIBLHOMY 3aHSATHIO, OOCYXKIECHHE OOBEKTOB JIJIs
MPAKTUYECKOTO 3aHATHUS.

3. IlpoBenenne MpakTUYECKOTO 3aHATHS - OCHOBHAS 3a/ladya OCBOCHUE METO0JIOTUU
JAHHOTO HKCIIEPUMEHTA.

4. Ilo OKOHYAaHMM TPEIJIOKUTH JAETSIM, KOTOpPbIE 3aMHTEPECOBAIUCH JIAHHBIM
AKCIIEPUMEHTOM, PAa3BUTh €r0 B HMCCIEIOBATENbCKUNA MPOEKT. s 3TOro HE0OX0auMO
00CyIUTh OOBEKTBhI, KOTOpbIE YYEHUK OyJeT HCCIeNIoBaTh, COCTaBUTh IUIaH
JKCIIEPUMEHTA.

5. Tlomoub yuyeHUKY MpOAHATU3UPOBAThH PE3YIbTATHI IKCIIEPUMEHTA.

OuLEeHUTh pe3yNbTaThl MPOEKTHO-UCCIIEIOBATENBCKON JIESITENHHOCTH IIKOJIbHUKOB
MO>KHO B IPOIIECCE 3aMIUTHI UMU CBOMX pa0OT B paMKaXx IIKOJIbHONW HAYYHOTIPAKTUIECKOM
KOH(epeHuu.

®opmbl NOABEIEHUsI UTOTOB: TBOpYECKUI OTUET MO MCCIIEOBATEIBCKUM PabOTaM.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESTEJBHOCTH

Moayab «Kak KMBOTHbIE M PACTEHUS] NMPUCHOCAOIMBAIOTCH» (IBOJIOLNMOHHAS
KoJorHsl) 5-7 kiaaccol (34 yaca)

1. Mbwt uccnedyem »ncuevie 00vexkmot (6 uacos)

CBOIICTBA U CTPOEHUE KUBBIX OPTaHU3MOB (CTPOEHUE KIIETKH).

Bug, ocoOb - opranu3m kak eAuHas cucrema. Ananrtaiuu (npucnocodienus). [lonstue
romMeocrasa >kuBoro opranuzma. CrnocoObl ero nojneps;xkanus.lloHsTie BapuaTUBHOCTH
npusHaka. MccnemoBarenbckue padotel «Bce nu (cuHUIBI, Oenku, Oepe3bl W T..I.)
onuHakoBbie? dorokBecT».OrpaHuueHuss MOpP(HOIOTHYECKUX U (PU3MOIOTHUECKUX
agantaruii. [loueMy opraHu3Mbl HE CTAHOBSTCS OCCKOHEYHO OOJIBITUMU, MaJCHLKHMH,
BcesaHbIM. [IpakTuueckas padora «CocTaBisieM KHUTY PEKOPIOB pAaCTEHUHN U )KUBOTHBIX
HaIIleTO Kpas.

2. Bnusanue oxpyscarowieil cpeovt Ha dcuevle opeanuzmnl (12 uacos)

®dakTopbl OKpyXkaroiei cpenbl (abuoTHUeCcKHe, OMOTHYECKUE, aHTPOTIOTEHHBIE).
[Ipumepsl  abuoTMyeckux  (aKTOPOB, OKA3bIBAIONIMX OCHOBHOE BJIMSHUE HaA
KUBHEACATEIbHOCTh  JKMBBIX  OpPraHM3MOB:  TEMIEpaTypa, CBET,  BIAXKHOCTb.
[Ipaktuueckoe 3ausitue «LIBeT u Temno» (KyOMKH JibJJa B3BECUTb, MOJOXKUTH B YAIIKH
Ilerpu Ha pa3HOUBETHYIO Oymary, depe3 30 MHHYT B3BECUTh 3aHOBO - KTO ObICTpee
pactasin). [Ipaktuueckoe 3ansatie «UTo pacTBopseTcs B Boe» (3KCHEpUMEHT «KHUIKUI
nom»). IIpaktudeckoe 3anarue «Auddy3us BemecTB B BoAe (pacTBOPHI)», «BrkeHHe
pacTBOpoB Mo MBeTKY». [IpakTuueckoe 3anstue «Jlem miaBaer B Bojae (aicOeprw,
3aMmep3aHue BojoeMoB)y». [IpakTudeckoe 3anstue «Jlem npu 3aMmep3aHuu pacIIupseTCs
(pa3pymieHue kaMHs (MOYBOOOPA30BAHUE), 3aMEP3aHNE KIIETOK).

OcHOBHBIE  3aKOHOMEPHOCTH  TPUCIIOCOOJIEHUS  JKUBBIX  OPraHU3MOB K
abnotnueckuMm (akropam. [IpucnocoOneHuss K OCHOBHBIM aOMOTHYECKHM (aKkTopam:
TeMmrepaTrypa, BIAKHOCTh U cBeT. lIpaktuueckoe 3anstue «lllyba» (kyOuku inbna
3aBEpPHYTh B pa3HbIil MaTepua, B3BeCUTh). [IpakTudeckoe 3anstue «[[urMeHTsn (MOKHO
paslenuTh Ha BaTMaHe Kpacutenu u3 duiomactepoBy. [Ipaktuueckoe 3ansitue «Kak
KUBOTHBIE JIABAIOT B BOJI€» (DKCIMEPUMEHT C MUIETKOM).

UccnenoBarenbckue paboTel «BiusiHue cBerta (Teria, BIaXKHOCTH, COCTaBa MMOYBHI)
Ha pacTeHHs] B E€CTECTBEHHBIX WJIM HCKYCCTBEHHBIX YCJIOBHUSX» (HA JOCTYIHOM
Marepuane).

3. Bzaumooeiicmeusn scuevix opzanuzmos (4 uaca)

buotnueckue (bakTopHI. 3aKOHOMEPHOCTH pPa3BUTHUSA MEKBHI0BBIX
B3aUMOOTHOIICHUN. KodBOMIONMUS  (XUIIHUK-)KEPTBA; IMAPa3UT-XO035UH) DBOJIOIHUS
ctpareruii n1oObiBanus numu. ComuanbHOCTh. Bunbi-Becenenipl. [lepeuens pacteHuii-
Bpenuteneir. MccnenoBatenbckas pabora «HaOmroneHuss 3a  B3aMMOOTHONIICHHUSIMHU
KUBOTHBIX MPHU TOOBIBAHUH THUIIHN (KOPMYIIKH TSI ITUIL, JUTSI TOPOJICKUX WJIH CETbCKUX
KUBOTHBIX). BeO-kamepo». HccnenoBarenbckas pabora «PacmpocTpaHeHue BHIIOB-



CHUHAHTPOIIOB B HAILIE MECTHOCTH.

4. Yenoeek 6 xcuznu pacmenuil u xcueomuuvix? (6 uacos)

AHnTtponorenssie Gaktopsl. [IpaBna g1, 4To NepBOOBITHBIE IO KWK B TAPMOHHUH
¢ npuponoil. OgoManIHUBaHUE U MPUPYUYEHUE KUBOTHBIX M PACTEHUIN. 3aueM clacaTh
BBIMHMPAIOLIUE BUJABI, KaK 3TO Jenarb. KynbTypHble pacTeHUs U UX JUKUE IPEIKH.
[ToueMy BaXHO UX cOXpaHATh. Pa3HOOOpa3ue KyJbTypHBIX PAaCTEHUN U UX 3HAUYECHUE B
KU3HU denoBeka. KpacHas kHura Bamiei repputopun. Oco00 oxpaHseMble TEPPUTOPUH,
3anoBenHUKH Poccum u mupa. Ilpakthueckas paborta «PazHooOpaszue KyJIbTypHBIX
pacTeHuil B BamieMm peruoHey.lccienoBarenbckas padoTta «BiusHUE aHTPONOI€HHBIX
bakTopoB Ha pa3BUTHE pacTeHui B ropo/Jie/HaCeJICHHOM
MyHKTe». JKCKypcust/mpaktuueckas padora «OOIIT B BameM permoHe - yHUKaJIbHbBIE
OOBEKTHI TPUPOIBI».

5. 9konozuueckue nuwu (6 wacos)

buocdepa - onna u3 BaxkHeimux obonouek 3emsid. UTO Takoe «3KOJOTHMUECKHE
HUIIW» W KaKk OHU (Qopmupyrorcs? DopmupoBaHuE 3HaHUI 1O OHOpazHOOOPa3UIo
KU3HEHHbIX  (OpM,  TOBEACHUYECKUX  NPHUCHOCOOJICHHH,  MOAU(DUKAMOHHAS
M3MEHYMBOCTH (Ha 6a30BOM ypoBHE). PacTuTenbHbie cOOOIIEeCcTBa U UX TUILL. Pa3BuTHe u
CMEHBI PaCTUTEIBHBIX COOOIIECTB.

HccnenoBatenbckue pabOThl «IDKOJIOTMYECKWE HUIIU BOKPYr TeOS - ONUCaHHE
dakTopoB oOKpyxkarwomel cpensl». HccnenoBarenbckue padboTel «Denonornueckue
HaAOJIIOJICHUS.

Monyab «OcHOBBI pacTeHHEBOACTBa» 8 — 9 kiaaccsl (34 yac)

1. Beéeoenue ¢ pacmenuesoocmeo (2uaca)

Uro-Takoe pacTeHHWEBOJCTBO: OCHOBHBIE (DaKTOpPHI BbIpAIIMBAHUS PACTEHUM.
Ucrtopust pa3BuTusi arpoxumMudeckux 3Hanui (padotst M.B. JlomonocoBa, 0. JInbuxa,
Byccenro, B.B. JlokyuaeBa, K.A. TumupsizeBa, I1.A. Kocteruea, JI.H. IIpsauninukoBa u
np.) Ilpaktuueckass paboTra Ha MPUIIKOJBHOM ydacTke «COOp ceMsiH IIBETKOBBIX
pacTEHUIN»

2. Azpomexnuueckuit Ixcnepumenm (3 uacos)

UccnenoBarenbekast padota « DakTophl, BIHUSIONME HA TIPOPACTAHUE CEMSH (POCT
MPOPOCTKOB)».OCBOEHNE TEXHOJIOTUU KPYTJIOTOJAUYHOTO BBIPAIIUBAHUS MUKPO3EJICHU B
KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX YCHoBHUsiX. COOp yCTaHOBKM /I BBHIPAIIMBAHUS
pacTeHHI B KOHTPOJIMPYEMBIX YCIOBUSIX.MeToAbl M POJib PEKYJIbTUBALUS 3E€MEIb.
PexynpTuBalyis 3eMeNb IMOCJE MPOMBIIUIEHHOW A00bYM HEPTH, padOThl HEePTIHBIX
KOMITaHUMN



3. Ponb xumuueckux snemenmos ¢ numanuu pacmenuii (6 uacoes)

Bopma. PactBop. BbITskKa. AHMOHBI, KaTHOHBI, 3JIEKTPONPOBOIHOCTH M pH
pacTBopa. Posib XUMHUYECKHX 3JIEMEHTOB B MUTaHUM pacTeHui. [lomydyeHne nuTaTenbHbIX
BemlecTB pacTeHusMH. [Ipaktudeckas pabora «Cxembl NIUTATENbHBIX pPacTBOPOB.
['mppornonuka (BbIpalllMBaHHWE JyKa)».YTOOpEHMs: OpraHWYEeCKUE, MHHEpaJbHBIE,
MUKpoOuosorndeckue. Tumel nutaHust pacteHuil. IIpocTble W cloKHBIE yAOOpEHUS.
[TpakTnueckass pabora «lIpaBuna cmemmBanusi ynoopenuin» Ilpaktuueckas paborta
«IIuTanue pacTeHuii: TEXHOJIOTUS IPUTOTOBIEHUS MUTATEIbHBIX PACTBOPOB ISl Pa3HbIX
KyJnbTyp».MccnenoBarenbckas pabota «OIlleHKa COCTOSHUS KOMHATHBIX PacTEHUH,
PaCTEHMI HA IIKOJBHOW TEPPUTOPUHU, YCTAHOBKA NMPUYMH NATOJOTUYECKUX COCTOSHHU
(npu Hammuuu))».Mccnenoparensckas padora «OueHKa BIMSHUS Pa3IMYHbIX 3JIEMEHTOB
Ha COCTOSIHME PacTeHUM (COCTaBICHHUE Pa3IMUHBIX IOJKOPMOK)».

4. 3awuma pacmenuii (2uaca)

3amuTa pacTeHud OT BpeauTesneil: ocHOBbI Omomerona. IlpaBuna u ycnoBus
pa3BeCHHs] TOJIE3HBIX HACEKOMBIX».OCOOEHHOCTH IOKHBIX PACTEHHM W pacTeHUU
CpeIIHEM MOJIOCH B 3anoisipbe (MIapHUKH) — SKCKYPCHSL.

5. Boonas, necuanasa u nousennasn Kyjibmypul, UX npUMeHeHue é ulPpaujueaHuu
pacmenuii. Quzuonozusn pacmenuii (7 uacos)

Bopanas, nmecuaHas v moOYBEHHas KYyJbTYpbl, UX NPUMEHCHUE B BBIPAIIMBAHUU
pactenuii. [IpoBenenue Bonbl B KOpHE U cTeOie pactenuid. [lpaktuueckas pabora
«KopueBoe mnaBneHue».BoIHBIN peXuM pacTeHHl: CTPOCHHE YCTHUIL (HAKTOPHI,
BIIMSIIOLME HA UX PACKPBITHE U 3aKPBITHE. 3HAUYEHUE MEXaHU3Ma PEryJISIIIUU UCIapeHus
Biaru pactenuem. [Ipaktuueckas padota «lIpurotoBienue npemnapara yCThUI[ METOIOM
cinenkay.MccnenoBarenbckue padoThl: «BiusiHue yclioBuil cojepkaHus pacTEHUM Ha
KOJIMYECTBO YCTHUI. (mpe3eHTtanusi) MOTOCUHTE3 - YHUKAIBHBIM MPOIIECC PACTEHUIA.
TemHoBass u cBetoBas (a3bl ¢doTocuHTE3a. 3HaueHHWe (HOTOCHUHTE3a MJIS IKUBBIX
opranu3moB. DakTopel pocTa pacTeHUl: BO3AyX M a’panus. [loazemMHoe apIxaHue
pPacTEeHM: COCTaB TMOYBEHHOI'O BO3AyXa, ra3000MeH. ['a3000MeH mpu OECIOYBEHHOM
BoIpamuBaHuu. llpaktudeckas pabora «Aosparmus, CO2 wu O2. Jlpixanue
pactenuii».lIpakTiudeckass pabora «JlpixaHue pacTeHUi: OIeHKa WHTEHCUBHOCTHU
IbIXaHUS pacTeHui u T1iojoB».MccnenoBarenbckue padoThl: «BausHue crnocoba
BBIpAIMBaHUs (COCTaBa MUTATEIBHOM CMECHU, CXeMbl BHECEHHS) Ha POCT M Pa3BUTHUSA
PAa3IUYHbIX PACTEHUI.

6. Kynemypnote pacmenus. Coepemennsie acnekmul cenexyuu (6 uacoes)

Kak wyenoBek cran wucnonb3oBath pacteHusi? CBsi3b Pa3BUTUS LUBUIN3ALNHI
YEeJI0BEKa M OJIOMallHuMBaHusA pacteHuil. Jlomectukanus. [uckyccus «Jlomectukanus,
BCE JM PAaCTEHUs M IKUBOTHBIE, KOTOPHIE JKUBYT PSJIOM C YEIOBEKOM WM
OJIOMAIIIHUBAIOTCS ? MoxHo I CUUTATh TapakaHa OJIOMAIIIHEHHBIM
AKUBOTHBIM?»HacleICTBEHHOCTh ¥ HM3MEHYMBOCTH - OCHOBHBIE CBOWCTBA JKHMBBIX



opranu3moB. M3meHumBocTh. Bumbr  m3menumBocTh.  [IpakTmueckass  paboTa
«MoaudpukanmoHHas W3MEHYUBOCTh (JIMCThS, WUTOJKH C OJHOTO JepeBa)».3HAUYCHHE
pabor H.M. BaBunoBa. 3akOH TOMOJIOTMYECKUX pAAOB. LIEHTpBI MPOUCXOXKIACHUS
KyaeTypHBIX pactenuid H.U. BaBunosa u I1.M. JXKykoBckoro. IIpaktuueckas padora 1o
rpynmnaM «OTKyAa Ha HallluX cTojaxX (PpyKThl/OBOIIN/3TAKNY.

7. Pacmumenvnasa npodykyus. (8 uacoe)

Hanzemnsle u noazeMHble opranbl pacteHui. [loder u BUIOM3MEHEHHBIA MOOEr
pactenuii. CiocoObl pa3MHOXeHHs pacTeHuil.IloHsATHE 0 KauecTBe MPOIYKTOB MUTAHHUSL.
[IpoOnemMbl KOHKYPEHLIMH OTEUYECTBEHHBIX IPOAYKTOB IUTAHUA C HWMIOPTHBIMHU.
Jloructuka JOCTaBKM M CpPEACTBA COXpaHEHUs NpoayKTOB nuTaHus.Ilpakrtrueckas
pabora «lIIpenenpHo pomyctumble koHueHTpauuu (IIAK) u wmetoasl KoHTposs
0€30MacCHOCTH PACTUTENBHBIX MPOAYKTOB MHUTAHUS».MHKpPO3€IeHb: MOJIE3HOCTh U
texHoiorus. MccnenoBarensckass  pabora  «OneHka  KadecTBa  BBIPAILEHHOM
MUKpO3€eJieHn» (I1ub0 CBOsl, AMOO0 W3 Mara3uHa).XMMUYECKUW aHalIu3 MNpPOAYKIUH.
OcHoBel cniektpodoromerpun. llorenumomerpus. Xpomatorpadus. IlpakTuueckas
paboTta «MeTobl OLIEHKU KaueCTBA PACTUTENbHOW NPOAYKIMU: XPAHEHUE U COXPAHHOCTh
MUATATEJIbHBIX BEHIECTB» (MO JAOCTYMHOMY oOopynoBanuio).MccinenoBarenbckas padborta
«Onpenenenue BuramuHa C METO10M 0OpaTHOTO TUTPOBAHUS B IUIOZAaX Ha PA3HOM CPOKE
(cocobe) xpanenusi».MItorm pabOThl TPYNIbl MO BHEYPOYHOU JEATEIBHOCTH TIO
OuoI0ruu

INJIAHUPYEMBIE PE3YJIBTATbBI
OCBOEHUS KYPCA BHEYPOUYHOM JEATEJBHOCTHU

3aHATUS B paMKax MpOrpaMMbl HANpaBJICHbl Ha OOECMEYEHUE JTOCTHUKEHUS
IIKOJbHUKAMHU  CJICYIOIIMX  JIMYHOCTHBIX, METalmpeAMETHbIX U  MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE Pe3yJIbTATHI:

B cgpepe epasicoanckozo 6ocnumanusn: TOTOBHOCTb K KOHCTPYKTUBHON COBMECTHOM
NEATEIbBHOCTH TMpPU  BBIOJHEHUHU HCCIEIOBAHWII UM MPOEKTOB, CTPEMJIEHUE K
B3aMMOIIOHUMAaHUIO Y B3aMMOTIOMOIIIH.

B cghepe nampuomuueckoeo 6ocnumanus: OTHOIIEHUE K OMOJIOTUU KaK K BaKHOU
COCTABJIAIONICH KYJbTYphl, TOPAOCTh 3a BKJIAJl POCCUUCKUX U COBETCKUX YYEHBIX B
pa3BUTHE MUPOBON OMOJIOTHYECKOM HAYKH.

B cgpepe Oyxoeno-npascmeenno2o ocnumanus: TOTOBHOCTb OIICHUBATH
MOBEJICHUE U TIOCTYNKH C TIO3UIIMUM HPABCTBEHHBIX HOPM U HOPM DKOJOTHYECKOMN
KYJIbTYPbI; IOHUMAaHWUE 3HAYMMOCTH HPABCTBEHHOTO aCIEKTa JESITEIbHOCTH YEJIOBEKa B
MEIUITMHE U OMOJIOTHH.

B cghepe scmemuueckoco 6ocnumanus: TIOHUMAaHHE POJM  OWOJIOTUU B
(hOpMHUPOBAHUU FCTETUUECKOM KYJIBTYPhl TUYHOCTH.



B cgepe ¢usuueckoco eocnumanus, Gopmuposanus Kyiemypvl 300p06bsa U
IMOYUOHANLHO2O 011a20N0Y4Us: OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY 3I0pPOBBIO U
YCTaHOBKA Ha 3JI0POBBIN 00pa3 )KU3HU (3I0pOBOE MUTAHUE, COOTIOACHIE TUTUEHUICCKUX
paBUJI U HOPM, COATAHCUPOBAHHBIN PEXXKUM 3aHSATUHN U OT/AbIXA, PETYJIsipHas pu3nyeckas
aKTUBHOCTD); OCO3HAHUE MOCIEACTBUN U HENPUSITHE BPEIHBIX IPUBBIUEK (YyIOTpEOICHHE
AJIKOT0J1s1, HAPKOTUKOB, KypeHue) U UHBIX (popM Bpena Jist PU3nIecKoro U NCUXHUUecKoro
3JI0pPOBbsI; COONIOZICHUE TpaBuJl OE30MaCHOCTH, B TOM YHKCIE HaBbIKK 0€30MacHOro
MOBEJICHUSI B TIPUPOIHON cpene; chOpMUPOBAHHOCTh HaBbIKa PeQIICKCHH, YIIPABICHHE
COOCTBEHHBIM SMOITMOHAITBHBIM COCTOSTHHEM.

B cghepe mpyoosoco 6ocnumanus: akTUBHOE y4acTHE B PEUICHUH MPAKTUYECKUX
3a7a4 (B paMKax CEMbHU, IIKOJbI, TOpPOJa, Kpas) OMOJIOrMYECKOM M HSKOJIOTHYECKOU
HaIpPaBJICHHOCTH, HMHTEPEC K MPAKTUUYECKOMY H3YUEHHIO Npodeccuil, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe sxonoeuueckoco  eocnumanus:  OpUEHTAlMsI HA  MPUMEHEHUE
OMOJIOTMYECKUX 3HAHUH MPU PEIICHUH 3a/1a4 B 00JIaCTH OKPYKaIOIEeH Cpejibl; 0COZHAHUE
AKOJIOTMYECKHUX MPOOJIeM U MyTeH WX PEIICHUs; TOTOBHOCTh K YYaCTHUIO B MPAKTUYECKON
JNEATEIbHOCTH 3KOJIOTHYECKON HAITPABJICHHOCTH.

B cipepe nonumanus yennocmu HayyHo2o nosHanus. OpPUEHTALHS HA COBPEMEHHYIO
CUCTEMY HAYYHBIX MPEJCTaBICHUNA 00 OCHOBHBIX OMOJIOTMUYECKHX 3aKOHOMEPHOCTSX,
B3aMMOCBS35IX YEJIOBEKAa C NPUPOAHOM U COLMAIBHOM CpEeIoM; NOHUMAaHUE pOJIv
OMOJOTUYECKON HAyKH B (JOPMUPOBAHUU HAYYHOTO MUPOBO33PEHUS; Pa3BUTHE HAYUHOU
M0003HATEILHOCTH, UHTEpEca K OMOJIOTHMYECKON HaykKe, HAaBBIKOB HCCIEIOBATEILCKOM
JNEATETbHOCTH.

B cgpepe aoammayuu x uzmensowumcs yCio8usimM COYUANbHOU U NPUPOOHOU
cpeovl:  aJieKBaTHas OIICHKA M3MEHSIIOIIUXCA  YCJIOBUW; TMPUHITHE  PEIICHUs
(MHAMBUAYaTbHOE, B TPYIIE) B HM3MEHSIONIMXCS YCJIOBHSIX HAa OCHOBAHMM aHaIN3a
Ouonornyeckod uHQPOpMANUK; TUTAHUPOBAHWE [IEWCTBH B HOBOM CHUTyallud Ha
OCHOBAHHH 3HAHUN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIe pe3yJbTAThI:

B cghepe osnaoenus ynusepcanvuvimu yueOHbiMU NO3HABAMENbHLIMU OCUCTBUAMU.
ba3oBbI€ JIOTUYECKUE ICUCTBUS:
* BBISBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU OUOJIOTUUECKUX 00HEKTOB

(ssBIEHUN);

* yCTaHaBIMBAaTh CYIIECTBCHHBIH TMPU3HAK KIacCCUPUKANNK  OMOJIOTUYECKHUX
00OBEKTOB (SBJICHUM, MPOIECCOB), OCHOBAHMUS [JIsi OOOOIIEHUS U CpaBHEHUS,
KPUTEPHUH MPOBOJAMMOTO aHAJIN3A;

* ¢ y4€TOM MPEJIOKEHHON OMOJOTHYECKON 3a/7aud BBISBISATH 3aKOHOMEPHOCTH U
NPOTUBOPEYMsI B paccMaTpuBaeMbIX (akTax W HaAOMIONCHUSX; Tpeaarath
KPUTEPUU JIJIS BBISBIICHHUS 3aKOHOMEPHOCTEH 1 TPOTUBOPEYUHIA,

* BBISBJSITH JACPUIUTHI HHPOPMAIUH, JAHHBIX, HEOOXOJMMBIX IS PEIICHUS



MMOCTaBJICHHOM 3aJauM;

BBISBJISITh  IPUYUHHO-CIICJICTBEHHBIC CBSI3M TIPH  HM3YYCHUU OHOJOTHYECKUX
SIBJICHUM W TMPOLIECCOB; J€JaTh BBIBOALI C HCIIOJb30BAHUEM JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOYCHUHN, YMO3AKIIOUEHUN 110 aHaJoTuH, (OpMyIupoBaTh
TUIIOTE3bI O B3aUMOCBSI3X;

CaMOCTOSITEJIbHO BBIOMpATh CHOCOO pEIIeHUs y4eOHOM OHOJOTrHYecKOM 3aauu
(cpaBHUBATH HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOUpATh Han0oJIee MOIX O ISIIHMI C
YYETOM CaMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBbIe HCCIEIOBATEILCKUE ACHCTBUS:

MCITIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS,
dbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOIIUE pa3pblB  MEXKIYy pEaIbHbIM H
’KeJlaTeIbHBIM COCTOSIHUEM CUTYaIlH, 00bEKTa, K CAMOCTOSITENIbHO yCTaHABIUBATh
HMCKOMOE U JIAaHHOE;

dbopmMupoBaTh  TUINOTE3Y 00  HUCTUHHOCTH  COOCTBEHHBIX  CYXKJICHH,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

MIPOBOJIUTH 1O CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HAOJII0JEHUE, HECIOKHBII
OMOJOTMYECKU HKCHEPUMEHT, HEOOJIBLIOE HCCIIEJOBAHUE IO YCTAHOBJICHUIO
0COOEHHOCTEM OMOJIOrNYecKoro o0bekTa (Ipolecca) u3y4eHus,
MPUYNHHO-CJICICTBEHHBIX CBSI3eH M 3aBUCUMOCTEH OHOIOTMYECKUX OOBEKTOB
MEXK]Ty COOOM;

OIICHMBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIUIO, TOJYYCHHYIO B
X0J1e HaOIIOACHUS U IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (PopMyJIMpOBaTh OOOOIIEHHS U BBIBOJABI IO pe3ysibTaTaM
POBEIEHHOTO HAOIIOJCHUS, DKCIIEPUMEHTA, BIAJETh WHCTPYMEHTAMH OICHKH
JOCTOBEPHOCTH MOJYYEHHBIX BHIBOJOB U 0000IIEHUH;

IPOrHO3UPOBATh BO3MOXKHOE JaJIbHENIIIee pa3BUTHE OMOJIOTMUYECKUX MPOLECCOB U
WX TIOCIICJICTBUS B AHAJIOTMYHBIX WJIM CXOIHBIX CUTYAIUsX, a TAaKXE BBIJIBUTATH
MPEIMOJIOKEHUsI 00 UX PA3BUTHUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Pabora ¢ nadbopmanmeii:

IPUMEHATH Pa3IMYHbIe METOJIbI, MHCTPYMEHTHI U 3aIllpOCHI MPH MOUCKE B 0TOOpE
Ounonornueckod wWHGOpPMAMA WM JAHHBIX W3 MCTOYHUKOB C YYETOM
MpeIOKEHHON yueOHON OHOJIOrMUecKOM 3aauu;

BBIOWpaTh,  AHAIM3UPOBATh, CHCTEMaTHU3UPOBATh W  HHTEPIPETUPOBATH
OmoornYecKyo HH(HOPMAIIMIO Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHHS,
HAXOAUTh CXOAHBIE apTyMEHTHI (ITOATBEPIKAAIOIINE U ONPOBEPralolIue OJHY U
Ty € UJIeI0, BEPCHUIO) B PA3IMYHbBIX WH(OPMAIIMOHHBIX HCTOUYHUKAX;
CaMOCTOATEIILHO BBIOUPATh ONTHUMANIbHYIO (pOpMY TpecTaBleHus: nHpOpMaIuu u
WLTIOCTPUPOBATH PEIIaeMble 3314l HeCJIOKHBIMU CXeMaMH, TuarpaMMaMu, HHOH
rpaduKoi U MX KOMOMHAIUSAMU;

OLICHWBAaTh HAAEKHOCTh OuoNormueckoil wuHOpMaUu TO  KPUTEPHUSIM,
MPEJIOKEHHBIM YUUTENEM WIH CHOPMYITHUPOBAHHBIM CAMOCTOSITENHHO;
3allOMUHATh U CUCTEMATU3UPOBATh OMOIOTHUECKYI0 HH(POPMALIHIO.



B cgepe osradenus ynueepcanvHuviMu yueOHbIMU KOMMYHUKAMUBHBIMU OeUCTNEUAMU
Oo6mienHue:

BOCIIPUHUMATh, U (OPMYJIUPOBATH CYXKIEHHUS, BBIpAXKaTh SMOIMU B TIpoIlecce
BBITIOJTHCHHSI IPAKTHUECKUX U Ja00OpaTOPHBIX PaboT;

BBIPAXKATh ce€0s (CBOIO TOUKY 3PEHHsI) B YCTHBIX U TUCHMEHHBIX TEKCTaX;
pacro3HaBaTh HEBEepOAJbHBIC CpPEJACTBA  OOIICHHUS, ITOHUMAaTh 3HAYCHHC
COIMAIBHBIX 3HAKOB, 3HATh MW PACMO3HABATh NPEIMNOCHUIKH KOHMINKTHBIX
CUTYaIMi B CMATYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHMUMAaTh HAMEPCHUS JAPYTHX, IMPOSBISTh YBKHTEIBHOS OTHOIICHUE K
co0eceTHNKY 1 B KOPPEKTHOU opMe (HOpMyITHpPOBATH CBOM BO3PAKECHUS,

B X0JI¢ JIMAJIOTa W/WIIM TUCKYCCHH 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYK1aeMOi
OMOJIOTUYECKOW TEeMBbl M BBICKA3bIBaTh WJCH, HAICICHHBIC Ha PEIICHHE
OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue O1aroKenaTeIbHOCTH OOIICHUS;
COTIOCTABJISATh CBOM CYXXJICHHS C CYXJICHUSMH JPYyTMX YYaCTHHUKOB JHajora,
0OHapYKUBATh PA3IUYHUSI U CXOJICTBO MO3HUIINIA;

MyOJIMYHO TIPEJCTaBIATh PE3YIbTaThl BBHIMOJHEHHOTO OHOJIOTHYECKOTO OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

CaMOCTOATENLHO BRIOMPATh (hOpMAaT BBHICTYIUICHHS C YIETOM 3a/1a4 IPEe3EeHTAIllUU U
OCOOCHHOCTEM ayAuTOpUM U B COOTBETCTBUU C HUM COCTaBJISTH YCTHBIE U
MUCHbMEHHBIE TEKCTHI C UCTI0JIb30BAHUEM MJUTIOCTPATUBHBIX MATEPUAIIOB.

CoBmMecTHAas ACATCIIBHOCTD (COTDVIIHI/I‘IGCTBO)I

MOHMUMAaTh W HCIIONB30BaTh IMPEUMYIIECTBA KOMAHIHOW ¥ WHAWBHUIYAJTLHON
paboThl TIPH PEIICHUH KOHKPETHOM OMOJIOTHYECKOW MPOOJeMbI, 000CHOBBIBATH
HEOOXOAMMOCTh TPUMEHEHUS TPYIIIOBBIX (hOPM B3aUMOJCUCTBUS MPHU PEIICHUU
MOCTaBJICHHOW y4eOHOM 3a1auu;

MPUHUMATH 11€JTb COBMECTHOU JIEITEIbHOCTH, KOJUIEKTUBHO CTPOUTH JACHCTBUS 110
e€ MOCTIKEHHIO: paclpeielisaTh POJIH, JOTOBapHUBAThCS, OOCYXIaTh IMPOIECC U
pe3yJIbTaT COBMECTHOM PabOTHI;

yMeTh 000011aTh MHEHUS HECKOJIbKUX JIIOACH, TPOSBIATH TOTOBHOCTD
PYKOBOJIUTb, BBITTOHSITH MIOPYYCHHUS, TTOAIAHSITHCS;

IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboThI, ONPEAeNiaTh CBOIO poOJib (C
y4€TOM MPEANOYTEHUH U BO3MOXKHOCTEH BCEX YYaCTHUKOB B3aWMOJCHCTBUS),
pacmpeneniaTh 3aJaud MEXAYy YJICHAMU KOMAaHJbl, y4acTBOBaTh B TPYIIOBBIX
dopmax paboTsl (006Cyx)aeHMS, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMbI U UHBIE);
BBITIOJTHATH CBOIO YacCTh pa0OTHI, IOCTUTATh KAYECTBEHHOTO PE3yibTaTa 10 CBOEMY
HAIPaBJICHUIO U KOOPIUHUPOBATH CBOM JICHCTBHSI C IPYTUMHU WICHAMH KOMAaHIbI;
OIICHMBATh KA4eCTBO CBOEr0 BKJAaJa B OOMIMA TPOMYKT TO KPUTEPHSIM,
CaMOCTOSATEIIbHO  C(POPMYJIIMPOBAHHBIM  YYaCTHHUKAMH  B3aHMMOJICHCTBHS;
CpPaBHUBATH PE3YJIbTAThI C UCXOIHOM 3a7a4eil ¥ BKJIA]] KaXKJO0T0 YjeHa KOMaH/IbI B
JTOCTIDKCHHUE PE3yJIbTaTOB, pa3ielaTh chepy OTBETCTBEHHOCTH W IPOSIBIATH
TOTOBHOCTb K MPEIOCTABICHUIO OTYETA MTepe] TPYIION;

OBJIAJIETh CUCTEMON YHUBEpPCATbHBIX KOMMYHUKATHBHBIX JEUCTBUH, KOTOpas



obecrieunBaeT C(HOPMUPOBAHHOCTH COITMATBHBIX HABBIKOB M 3MOIMOHAIHHOTO
MHTEJUIEKTA IIKOJIbHUKOB.

B cgepe oe6radenus ynugepcanbHviMu YUeOHbIMU PESYIAMUBHLIMU OClCMBUIMU:
CamoopraHu3anus:

BBISIBJISITH MPOOJEMBbl JAJsi PEUICHHs] B JKU3HEHHBIX M YYEOHBIX CHTyaIUsX,
UCTIOJB3Ys OMOJIOTHYECKUE 3HAHUS;

OPUEHTHPOBATHCS B PA3TMYHBIX MOIX0aX MPUHITHS PEIICHUH (MHIUBUIYaIbHOE,
NPUHATHE PEIICHUS B TPYIIE, MPUHATUE PEIICHUA TPYIIION );

CaMOCTOSITENIFHO COCTAaBJISATh QJITOPUTM pEIIECHUS 3agaud (WM €ro 4YacTh),
BBIOMpaTh CIIOCOO peEIIeHUs Y4yeOHOW OHOJIOTHYECKOM 3agauyd ¢ y4EToM
UMEIOLIUXCA PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
IpeIaracMple BApUaHThI PEILICHUM;

COCTaBJATh IUIAaH JEWCTBUHM (IUIaH peaju3allid HaMEYEHHOIo ajiropurMa
peIIeHNs), KOPPEKTUPOBATh MPEIIOKEHHBIA aNrOPUTM C YYETOM MOIYUCHUS
HOBBIX OMOJIOTHYECKUX 3HAHUN 00 N3ydaeMOM OMOJIOTHYECKOM OOBEKTE;

nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb (pediaekcus):

BJIaACThb crocodbaMu CaMOKOHTpPOJIsI, CAaMOMOTHBALIU U pe(l)HeKCI/II/I;
AaBaThb aJ/ICKBATHYIO OLICHKY CUTyalllH U MpCJiaraThb IjiaH e€ HU3MCHCHMUAI,

YUYUTBIBATh KOHTEKCT U MPEABUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH
peumieHMH y4uyeOHOM OMOJOrMYecKod 3aJauyu, aJanTHpOBaTh pEIICHHE K
MEHSIOLIUMCS 00CTOSATENbCTBAM;

OOBSACHSATH NMPUUYUHBI JOCTHKEHUS (HEJOCTHKEHHUS) PE3YJbTATOB JEATEIbHOCTH,
JaBaTh OLEHKY NPUOOPETEHHOMY ONBITY, YMEThb HaxOJIUTh IO3UTUBHOE B
MPOM3OIIEAIIEH CUTYAllUH;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB,
M3MEHUBIINXCS CUTYallUH, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYJHOCTEH;
OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa €U U YCIOBUSIM.

OMOIMOHAJILHBINA UHTEIIEKT:

pasnuyaTh, Ha3blBaTh W YMPABIATh COOCTBEHHBIMH SMOITUSMHU W SMOIUSIMH
TIPYTHX;

BBISIBIISATH U aHAJTM3UPOBATh MPUYUHBI SMOITUI;

CTaBUTh ce0s HAa MECTO JPYroro 4YeloBeKa, MOHWMAaTh MOTHUBBI W HaMEpPEHUS
ApYyToro;

PETYIUPOBATH CIIOCO0 BBIPAKCHUS IMOIIHH.

[Tpunsitue ceds u npyTux;

OCO3HAaHHO OTHOCHUTHCS K APYrOMY YEJIOBEKY, €r0 MHEHHIO;

MpU3HABaTh CBOE MPABO Ha OLIMOKY U TaKOe K€ MPaBo APYToro;
OTKPBITOCTh Ce0€ U APYTHUM;
OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOW YHUBEPCAJIbHBIX YUEOHBIX PETYJISTUBHBIX JEHCTBUIA, KOTOpas



obOecrieunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
MO3UIUSL JIMYHOCTH), U JKU3HEHHBIX HABBIKOB JIMYHOCTU (YMpaBJiCHUS COOOM,
CaMOJIMCIMIUIAHBI, YCTOMYMBOTO TTOBEICHHUS).

IIpeaMeTHBIE pPe3yabTaThl OCBOSHUS ITPOTPAMMBI
B mo3naBaTenpHOM (MHTEIUICKTYaTbHOM) cdepe:

- TpUOOpETEeHUE OMbITa MCIOJIb30BAaHUSI METOJOB OMOJIOTMYECKOW HAYKH C IENbIO
U3y4eHUs] OMOJOTHYECKUX OOBEKTOB, SIBICHUN M MPOIECCOB: HAOIIOJIEHUE, OMHCAHUE,
IIPOBEJICHUE HECIOXKHBIX OUOJOTHYECKUX OMNBITOB M SKCIEPUMEHTOB, B TOM YHCIE C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX M IU(PPOBBIX OMOJIIOTMUECKUX MTPUOOPOB U MHCTPYMEHTOB;

- (opmMupoBaHHE YMEHUS WHTETPUPOBATH OMOJOTUYECKHUE 3HAHUS CO 3HAHUSAMU U3
JIPYTUX Y4€OHBIX NpeIMETOB ((PU3UKU, XUMUU, TeoTpaduu, UICTOPUH, OOIIIECTBO3HAHUS U
T. 1.);

- (opMupoBaHUE YMEHHUH peliaTh y4eOHbIE 3a/ja4yi OMOJOTUYECKOTO COACPIKAHUS,
BBISIBIIATh ~ MPUYUHHO-CIICJCTBEHHBIE  CBS3M,  TNPOBOAWTH  KAYECTBEHHBIE U
KOJINYECTBEHHBIE PACUEThI, J€JIaTh BEIBOJBI HA OCHOBAHUU TMOTYUYEHHBIX PE3YJIbTaTOB;

- ¢dopmMupOBaHHE yYMEHHUS IUJIAHUPOBATH YYEOHOE MCCIICIOBAHUE WU MPOCKTHYIO
paboTy ¢ y4eTOM MOCTABJICHHOM 1eNu: (OpMYTUPOBATH IPOOIEMY, TUIIOTE3Y U CTaBUTh
3aJlayd UCCJENIOBaHMs, BBIOMpATh AJE€KBATHO IIOCTABJICHHOM II€JIM METOIbI, JeiaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHUS WM TPOCKTHOM NIEATEIbHOCTH;

- (QopMupoBaHue  UHTEpeca K  YIIIyOJeHHIO  OMOJIOTMUECKMX  3HAHUU
(mpeanpoduiibHasi MOATOTOBKA U MpodeCCHOHANIbHAS OPUEHTALNs) U BRIOOPY OMOJIOrUU
Kak npo(uIbHOTO MpeaMeTa Ha CTYIIEHU CPETHETO MOJTHOTO 00pa3oBaHus i Oyayuien
podeCCUOHAIBHOW  IESITEIbHOCTH, B 00JacTH OHOJOTHMH, MEAMIIMHBI, 3KOJIOTHU,
TICUXOJIOTUH, BETEPUHAPHH, CEITHCKOTO XO351CTBA;

- BJIAJICHUEC HaBbIKAMU paboThl ¢ uH)OpMaInuend  ecTeCTBEHHO-HAyYHOTrO
coJiepKaHusl, MPEJCTaBICHHOW B pa3HOil (opme (B BUAE TEKCTa, TAOJWYHBIX JTAHHBIX,
cxeMm, TrpauKoB, Auarpamm, MoOJENeH, HN300paKeHU), KPUTHUECKOTO aHalu3a
MH(pOpMAIIU U OIICHKH €€ I0CTOBEPHOCTH;

- YMEHHUE HUHTETPUPOBATh OMOJIOTUYECKHE 3HAHMS CO 3HAHUSIMU APYTUX YUEOHBIX
MPEMETOB; UHTEpPEC K YIIyOJeHHUI0 OMOJIOTMYECKUX 3HAHUW U BBHIOOPY OMOJIOTUM KaK
npoMIBHOTO TIpeAMETa Ha ypPOBHE CPEAHEro o0mmero obpa3oBaHus i Oymymie
mpoheCCHOHAIBHOM  JEATCIbHOCTH B 00JIaCTHM  OWOJIOTHM, MEIUIIMHBI, 3KOJIOTHH,
BETCPUHAPUH, CEIBCKOTO XO3SIMCTBA, TMHUINEBON MPOMBIINIICHHOCTH, TICUXOJIOTHH,
HCKYCCTBa, CIIOPTa - UMETh YETKHE MPEJICTABICHUS O MATEPUATUCTUYECKON CYIIHOCTHU
TCHOMOB JKHBBIX OPTaHH3MOB U PETYJISIHIO UX PAOOTHI;

- 3HaHWE OCHOBHBIX (DAaKTOPOB OKPY’KAlOIIEW Cpeibl, BIUSIONIMX Ha Pa3BUTHE U
CYIIECTBOBAHME KMBBIX OPraHU3MOB, aJanTalnii K (hakTopaM OKpPYKarOIIeH CpeIbl;

- 3HAaHUE OCHOBHBIX MOAXOJ0B OMOTEXHOJOTHUU, UCTIOIB30BAHUS €€ JOCTUKEHUHN B
COBPEMEHHOM KM3HU YeJIOBEKa, OCOOCHHOCTH WCITOJIH30BAHUS KUBBIX OPTAHU3MOB IS



MMPOM3BOJICTBEHHBIX HYK/]l YEJIOBEKA;

- 3HAHWE OCHOBHBIX MOAXOJOB CEJICKIUU U OMOTEXHOJOTUH KYJIbTYPHBIX PACTCHUM,
XapaKTepU30BaTh TEHETHYECKH  MOAU(GUIIMPOBAHHBIC  PACTEHHUS,  OIEPUPOBATH
NOHATUSMHU, THOpUIU3ALMS, OTJAJICHHAas THOpUIU3alUsl, HCKYCCTBEHHBIN 0TOOD,
reTepo3uc, TpaHchopMalusi, MyTareHe3, TeHeTHUEeCKOE PeAaKTUPOBAHUE;

- 3HaHUE OCHOBHBIX 3200JIEBaHM YeJI0BEKa, MEXaHM3MOB UX Pa3BUTHS, CIIOCO0AX UX
JTUArHOCTUKH U JICUCHHUS;

- ¢opMHpOBaHWE YMEHHS HCIOJIb30BaTh MOHSATUHHBIN ammapar ¥ CHUMBOJUYCCKUN
S3bIK TEHETUKH, TPAMOTHOE PUMEHEHUE HAYYHBIX TEPMUHOB, IIOHATUI, TEOPUH, 3aKOHOB
JUIsl OOBSICHEHUSI HAOJIOaeMbIX OMOJOTHYECKUX OOBEKTOB, SIBICHUNW U TMPOIECCOB,
MO3BOJISIONINX 3aJI0KUTh (PYHIAMEHT HAyYHOTO MUPOBO33PEHUSI.

B nienHOCTHO-OpHEHTAIMOHHOM cepe:

- 3HaHWE, YTO NPHUMEHECHHE COBPEMEHHBIX TEXHOJIOTUH MOJIEKYJSIPHOW OHOJIOTHH
MO3BOJISIET YCIICNIHO pemaTh TaKWe 3JI000HEBHBIC TIPOOIEMBI, KaK OXpaHa
OKPYIKaIOIIeH Cpejbl, COXpaHCHHUE 3I0POBbs YEIOBEKA, KOHTPOJIb U BOCCTAHOBIICHUE
AKOCHCTEM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «Kak :KMBOTHbIE U PACTEHHUS MPHUCIIOCAOINBAIOTCH» (IBOJIIOIMOHHAS
3KoJI0orus) 5-7 Kkiaaccsl (34 yaca)

TeMmbl

OcHOBHOE coep:KaHue

JlesiITEJILHOCTD
IKOJbHUKOB

1. M1 uccaexyem
"KUBbI€ 00bEKTHI (6 1)

CBolicTBa U CTPOEHUE KUBBIX
OpraHu3MOB (CTPOCHHUE KIICTKH).
Bu, 0coOb - Opranusm Kak eauHas
cucreMa. Ajanranuun
(mpucniocobaenus). [Tousrue
rOMeocTasa >KUBOro OpraHu3Ma.
CriocoObl ero nmojiep KaHusl.
OrpanuyeHus MOPQPOIOTHUESCKIX
1 (DU3UOJIOTHUECKUX aJanTaIui.
[louemy opraHnu3mMsl HE
CTAHOBSITCSI OECKOHEUHO
OOJIBIIMMH, MAJICHEKUMU,
BCCSITHBIM.

VccnenoBaTenbckue paboTh
«Bce 1 (cuHUIIBI, OCNKH,
Oepesbl U T.J1.) OAUHAKOBBIE?
doTOKBECTY.

[IpakTHyeckas pabota
«CocTapisgeM KHUTY
PEKOPJIOB PaCTCHUN U
PKUBOTHBIX HAIIETO Kpash».

2. Biusinue
OKPYsKawLIen cpeabl
Ha JKUBbIE
opranu3mabl (12 v)

DaKTOPBI OKPYKAIOIIEH CPeIbl
(abuoTuveckue, OMOTUYECKUE,
aHTpororeHnsie). [Ipumepor
a0MoTHYECKHX (HaKTOPOB,
OKa3bIBAIOIINX OCHOBHOE BIIMSIHHE
Ha KU3HEIEATEIbHOCTD JKUBBIX
OpraHu3MOB: TEMIIEPATYyPa, CBET,
BJIAXKHOCTb. OCHOBHBIE
3aKOHOMEPHOCTH MPUCIIOCOOTIEHUS
PKUBBIX OPTaHU3MOB K
A0MOTUYECKUM (PaKTOpaM.
[Ipucnoco6ieHuss K OCHOBHBIM
A0MOTUYECKUM (paKTOpam:
TEMIIEpaTypa, BIAXKHOCTb U CBET.

[IpakTrueckoe 3aHsTue
«LIBeT u Temno» (KyOuku
JIbJ]a B3BECUTh, MOJIOKUTH B
yamky [letpu Ha
Pa3HOIIBETHYIO OyMmary,
yepe3 30 MUHYT B3BECHUTD
3aHOBO - KTO ObICTpee
pacrasii).

[[pakTHYECKOE 3aHATHE
«HTo pacTBOpsieTCs B BOJE»
(axcniepuMeHT «OKuakui
nomy). [IpakTuyeckoe
sansTue «Iuddys3us
BEILECTB B BOJIE
(pactBOpBI)», «JIBH>KEHUE
PacTBOPOB IO LIBETKY.
[IpakTrueckoe 3aHsTHe
«Jlen m1aBaeT B Boje
(aiicbepru, 3amep3aHue
BOJIOEMOB)».
[[pakTHYECKOE 3aHATHE

«Jlen mpu 3amep3aHuu




paciupsiercs» (pa3pylieHue
KaMHs (T0YBOOOpa3oBaHue),
3aMEep3aHUE KIETOK).
[IpakTUueckoe 3aHsTHe
«ly6a» (KyOuKu Jpaa
3aBEPHYTbH B Pa3HbIN
MaTepHuall, B3BECUTD).
[IpakTUueckoe 3aHsTHe
«ITurmMeHTh (MOKHO
pa3lieIuTh Ha BaTMaHe
KpacUTeNIU U3
dbomacTepoBy.
[IpakTHueckoe 3aHsThe
«Kak )XMBOTHBIE TJIABAIOT B
BOJIe» (DKCIIEPUMEHT C
MTUTIECTKOM ).
WccnenoBatenbekue paboTh
«Bnusinue cBera (Terua,
BJIQYKHOCTH, COCTaBa MOYBHI)
Ha PacTCHUS B
€CTECTBEHHBIX UJTU
MCKYCCTBEHHBIX YCIIOBUSIX)
(Ha TOCTYIIHOM Matepuase).

3. BzaumoaencTBus
"KHBBIX OPraHU3MOB

(44)

brotnueckue pakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS

napa3uT-X03siMH) DBOIIOLUS
CTpaTeruii JOObIBaHUS MMULIH.

MEXBUIOBBIX B3aUMOOTHOIIEHUIA.
KosBomtonus (XUIIHUK-KEPTBa;

CoruanbHOCTh. Bubl- BCENCHITbI.
[lepeueHb pacTeHHI- BpEAUTEIICH.

Mccnenosarenbckas paboTa
«HabOmronenns 3a
B3aUMOOTHOIICHUSIMU
PKUBOTHBIX TIPH TOOBIBAHUH
UM (KOPMYIIIKH JIJIS TITHII,
1J1s1 TOPOJACKUX WJTH
CeIbCKUX JKMBOTHBIX ). BeO-
KaMepbD».
HccnenoBarenbekast paboTa
«PacnpocTpanenne
BUJIOB-CHHAHTPOIIOB B
Hallleli MECTHOCTHU




4. YUesi0BEK B KU3HU
PACTEeHUH U
"KUBOTHBIX? (6 1)

AHTPONOreHHbIE (PaKTOPHI.
[IpaBna i1, 4TO MEPBOOBITHHIE
JTIOJTA JKWJTA B TAPMOHUU C
npupoaoi. OoMalIHUBaHUE U
MPUPYUCHUE )KUBOTHBIX H
pacTeHuid. 3aueM cracaTh
BBIMUPAIOIINE BUJIbI, KaK 3TO
nenath. KynbTypHble pacTeHus u
uX nukue npeaku. [louemy BakHO
uX coxpaHsTh. PaznooOpaszue
KyJIbTYPHBIX PACTEHUHN U UX
3HAUYEHUE B KU3HU YEJIOBEKA.
KpacHast knura Bariei
Tepputopu. Ocob0 oxpaHseMble
TEPPUTOPUH, 3aTIOBETHUKN Poccun
1 MHpa.

[IpakTuueckas pabora
«Pa3zHooOpasue KyJIbTypHBIX
pPAacTEHUH B BallleM
PETHOHEY.
VccnenoBarenbekas paboTa
«BausiHue aHTPOMOTEeHHBIX
(dhakTOpOB Ha pa3BUTHE
pacTEeHUH B
ropojie/HaceJICHHOM
MTYHKTE».
DKCKypCHsi/TIpaKTUYECKast
pabota «OOIIT B Bamrem
PETHOHE - YHUKAIHHBIC
00BEKTBI TPUPOIBD».

5. DKoJOornUecKmne
Huu (6 4)

buocdepa - o1Ha U3 BaKHEUITNX
o6omouek 3emiau. Uto Takoe
«QKOJIOTHYECKHE HUIIM» M KaK OHH|
dbopmupyrorcsa? dopmupoBanue
3HAHUU 110 OMOpa3HOOOPaA3HIO
YKU3HEHHBIX (OpM,
MOBEJACHUYECKUX MPUCIIOCOOTICHUH,
Mo Ti(DUKAITMOHHAS U3MEHINBOCTh
(Ha 6a30BOM ypOBHE).
PacturenbHbie COO0IIECTBA U UX
TUTIBL. Pa3BUTHE U CMEHBI
ACTUTEJBHBIX COOOIIECTB.

MccneqoBatenbckue padoThI
«IKOJIOTHYECKHE HUIIU
BOKPYT T€Os - ONKUCaHue
(bhaKkTOpOB OKpYyKarOIIeH
Cpeb».
MccnenoBarenbckue padoTh
«DeHonornyecKmue
HAOTIOACHUS.

Moayab «OcHOBBI pacTeHHeBOACTBAa» 8-9 Kiacchl (34 yaca)

TeMmbl

OcHoBHOE coaep:kaHue

JlesATeJIbHOCTD
HIKOJIbHUKOB

1)

Tema 1. BBenenue B
pPacTeHneBOACTBO (2

YUTo-Takoe paCTeHUEBOIACTBO:
OCHOBHBIE ()aKTOPHI BhIPAIIUBAHUS
pactenui. Mcropus passurus
ArpOXMMHUYECKUX 3HAHUH (paboThI
M.B. Jlomonocosa, 1O. JIn6uxa,
byccenro, B.B. Jlokyuaesa, K.A.
Tumupsszena, [1.A. Kocteiuena,

[IpakTuueckas pabora
«COOop ceMsH BETKOBBIX
pacTEHUI»

JI.H.




[ [pstHUIIIHKKOBA U Ap. ).

Tema 2.
ArpoTeXHUYEeCKH I
HKCIepuMeHT (3 1)

OcBoeHHe TEXHOJIOTUU
KPYTJIOTOJUYHOTO BHIPAIIMBAHUS C
MHKPO3€JICHH B KOHTPOJIUPYEMBIX
MCKYCCTBCHHBIX yCIIOBHSX.

MeTO/IBI U POJTh PEKYJIBTUBAIINN
3eMeITb TI0CTIE MPOMBITIICHHBIX
padoT

MccienoBarenbcekas paboTa
«@DaKTOPbI, BIUSAIOIIME HA
popacTaHue CEMSH (POCT
MIPOPOCTKOB)».

Tema 3. Posb
XUMHUYECKHX
3JIEMEHTOB B IUTAHUM
pacteHuii (6 1)

Bopa. PactBop. BeITsikKa.
AHHOHBI, KATUOHBI,
RJIEKTPOIPOBOAHOCTD U pH
pactBOpa. Poip XuMu4ecKux
3JIEMEHTOB B [IUTAHUU PACTCHUMU.

[lorydeHre MUTATEIbHBIX BENIECTB
PAaCTECHUSIMU.

Y noOpeHusi: opraHuyeckue,
MUHEpaIbHbBIC,
MUKpoOHoJoruuecKkue. THIIbl
[MUTAHUS PACTECHUM.

[IpocThic U CIIOKHBIE YI00PCHUS.

[IpakTiyeckas padbora
«CXxeMbl MUTATEeITbHBIX
pactBopoB. (I'napononuka
pacTeHui).

WccnenoBarenbekast paboTa
«OneHKa COCTOSIHUS
KOMHATHBIX PACTCHUU,
PACTEHUHM Ha IIKOJIbHOU

TEPPUTOPHH,




DJIEMEHTOB IMUTaHUS PACTCHUM.
PacTutenbHas JUarHoCTUKA U
METOIbI UICHTU(UKAIIIN
HEI0CTaTKa/M30bITKA SJIEMECHTOB

MMATaHUS.

Tema 4. 3amuTa pacteHuit ot Bpeauteneil: Ilpaktuueckas padora
3amura pacTeHuid (2 |0CHOBBI OMOMETO/IA. «OCco0EHHOCTH pacTeHUM
q) F0’KHBIX PAllOHOB U

pPAacCTEHUH CpeIHEN IT0JIOCHI B
3anosuspbe»




Tema S. Boanas,
necyaHasi u
MoYBeHHAas
KYJbTYPbl, HX
NpUMEeHeHue B
BbIPAIIMBAHUU
pacTeHuM.
Du3no0rus
pacrenui (7 1)

BonHas, necuanasi v MOYBEHHAS
KYJIbTYPbI, UX IPUMECHECHUE B
BBIPAILIMBAHUMN PACTCHUM.
[IpoBenieHre BOABI B KOPHE U
cTe0Jie pacTeHUH.

DOTOCUHTES - YHUKAIbHBIN
MPOLIECC pacTeHUM. TeMHOBas 1
cBeToBas (pa3el PoTocuHTE3A.
3HaueHue porocuHTE3a IS
PKUBBIX OPTaHU3MOB.

DaKTOPBI pOCTa PACTEHUM: BO3AYX
u aspanus. [logzemHoe apixaHue
PACTEHHMI: COCTaB IIOYBEHHOTO

BO3/1yXa, ra3000MeH. ['a3000MeH

[IpakTrueckas padora
«KopHeBoe naBieHue».

[IpakTuueckas pabora
«IIpuroTtoBnenue npenapara
YCTBUIL] METOJIOM CIIEIIKAY.

HccnenoBaTenbCcKkue
paboThl «BrusiHUE yClioBHit
COJZIep)KaHUS PACTCHUM Ha
KOJIMYECTBO YCTBHID.




pu OECTIOYBEHHOM
BHIPAIIBAHWH.

[IpakTyeckas padbora
«Aspanus, CO2u Oz.
JIpIxaHue pacTEHUI».
[IpakTyeckas padora
«JlpIXaHue pacTeHUN:
OIIEHKa UTHTEHCUBHOCTH
NIBIXaHUsl PACTECHUH U
M10]I0BY.
WccnenoBatenbekue paboTh
«Bnusinue crocoba
BHIpAIIMBaHU (COCTaBa
MUTATEIILHOU CMECH, CXEMBI
BHECEHUS1) HA POCT U
Pa3BUTHUSA PA3IMUHBIX

pPACTECHUI.
Tema 6.
KyabTypHbIe
PACTCHUA. Kaxk 4yenoBek cTajl UCIOJIb30BaTh
CoBpemennbie pactenus? CBsA3b pa3BUTUSA Jluckyccus

acnekTsl cejJeKknuu (6

)

HUBHUIN3allUH YCJIOBCKA U

JlomecTukanus.
HacnencTBeHHOCTD U
N3MEHUYNBOCTE - OCHOBHEIE

3MeHuUnBOCTE. BUanl
N3MEHYNBOCTH.

OJOMAaIIHUBAaHUS PACTCHUMU.

CBOMCTBA YKMBBIX OpraHu3MoOB.

«JloMecTukarus, Bce JIn
pacTeHUs U )KUBOTHBIE,
KOTOPBIC KUBYT PSJIOM C
JEeJIOBEKOM UM
oJJoMaITHUBarOTCAa? M0OKHO
JTM CUUTaTh TapakaHa
0JIOMAaITHEHHBIM
YKUBOTHBIM ?»




3nauenue padbor H.W. BaBuioga.
3aKOH FOMOJIOTUYECKUX PSIOB.
LleHTpBI NPOUCXOKICHUS
KYyJIbTypHBIX pacteHuii H.H.
Bapuiosa u [1.M. JKykoBckoro.

[IpakTuueckas paborta mo
rpynmnaMm «OTKy1a Ha HaIllux
CTOJax
(PYKTBI/OBOIITH/3TTAKH.

Tema 7.
PacTurennHas

npoaykuus (8 4)

HanzemHble 1 0J13€MHBIE OpTaHbl
pactenuil. [lobGer u
BUJIOM3MEHEHHBIN 1MO0er
pactenuii. CriocoObl pa3MHOKEHHS]
pactenun. [londarue o kauectse
poAyKTOB TtuTanus. [IpoGaemMbl
KOHKYPEHITUN OT€UECTBEHHBIX
MPOAYKTOB IIUTAHUS C
MMIIOPTHRIMU. JIorucTrka
TOCTABKH U CPEJCTBA COXPAHEHHUS
MPOAYKTOB ITUTAHUS.
MuKpO3€esieHb: TTOJE3HOCTh U
TEXHOJIOTHSL.

XUMHUYECKAN aHAJIN3 TMPOITYKIHH.
OcHOBBI CHEKTPOPOTOMETPUH.
[loTeHIIMOMETpHS.
Xpomatorpadusi.

[IpakTudeckas padora
«IIpenenbHO TOMyCTUMBIE
koHueHTparuu (I1JK) u
METOJIBI KOHTPOJIS
0€30IMacCHOCTH
PACTUTEIBHBIX MPOAYKTOB
MTATAHK.
MccnenoBarennckas paboTa
«O11eHKa KayecTBa
BBIPAILLICHHOM
MUKpo3eaeHn» (JInbo CBOA,
MO0 M3 Mara3uHa).
[IpakTudeckas padora
«MeTopI OIIEHKH KauecTBa
PacCTUTEILHON NPOAYKLIHH:
XPaHEHHE U COXPAHHOCTh
MUTATETHHBIX BEMIECTBY (10
TTOCTYITHOMY
000pYyI0BAHUIO).

ccnenoBarensckas




pabota «OnpeneicHue
BuTaMuHa C METOJIOM
00paTHOIrO TUTPOBAHMS B
[UI01aX Ha pa3HOM CPOKE
(cmoco0e) XpaHeHUSD».




