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INOACHUTEJIBHASA 3AIINCKA

AKTYaJIbHOCTh W Ha3HaueHHe mnporpammbl. [Iporpamma pazpaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOr0 rocyJapCTBEHHOI0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOrO OOmIero o0Opa3oBaHMs, OPUEHTUPOBAHA Ha oOOeclIeUYeHUE
WHJIUBUAYAJIbHBIX TOTPEOHOCTEM O0O0ydYaronuxcsi W HampaBieHa Ha JOCTHXKCHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eToOM BBIOOpa Y4YaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOM
JESTEIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeboBaHuit I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOIO OOpa30BaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
MpeiesIaMu.

AKTyaJIbHOCTh ~ pe€ajiM3allid  JaHHOW  mporpamMmbl  OOyCJIOBJI€HAa  caMOM
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOMN ACITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE TI03HABATEJILHOTO UHTEPECA peOeHKA, SIBIISICTCS 3aJI0TOM YMEHHS TUTAaHUPOBAThH
TO0BIE ICMCTBUS U BAXKHBIM YCIIOBUEM YCIICITHOM peasin3aiuu uaei. Jlroopie n3MeHeHusI
COBPEMEHHOT0 O0O0IlecTBa CBsI3aHbl C MPOEKTaMU M UCCICAOBAHMSIMU — B HayKe,
TBOpYECTBE, OU3HECe, OOIMIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOydaromierocsi siBisieTcsi (OPMUPOBAHHE OCHOBHBIX HABBIKOB MPOEKTHO-
MCCJIEI0BATENCKON JEATEIBHOCTH.

[Tporpammoii mpenycMoTpeHo GOpMUPOBaHHWE COBPEMEHHOTO TEOPETUUECKOTO
YPOBHS 3HaHWUN, a TaKXKe U TMPAKTUYECKOro OmbiTa paboTel C J1abOpaTOpPHBIM
o0opyI0BaHUEM, OBIIQJICHUE TPUEMaMHU HCCIICIOBATEIBCKON NESITEIbHOCTH. MeTombl
OpraHu3alMi  00pa30BaTENIbHOW W  HAYyYHO-HCCIIENOBATEIbCKONW  JCSTEIHHOCTU
npeaycMaTpuBaoT (GOpMUPOBAHUE Yy OOyYalOUXCS HECTaHAApPTHOTO TBOPUYECKOTO
MBIIICHUS, CBOOOIbI CAMOBBIPAYKEHUS M MHAUBUIYATbHOCTH CYXKICHUH.

Jlns monHOro ydera MOTPEOHOCTEM yyaluxcsi B MPOrpaMME HCIOJIb3YEeTCs
nudepeHIMPOBaHHBIA TOAXO0Jl, YTO CTUMYJIUPYET Yy4Yallerocs K YBEJIMYCHUIO
NOTPEOHOCTH B MHAUBUIYaJIbHOM, MHTEIUICKTYaJIbHOW 1 TTO3HABATEILHOM JESITEIIbHOCTH
Y Pa3BUTHUIO HAYYHO-UCCIIEA0BATEILCKUX HABBIKOB. [IporpamMma cranet BOCTpeOOBaHHOM
B TMEPBYID Ouepelb MIKOJIbHUKAMHU, KOTOpbIE HMEIOT CTOMKHI HWHTEpec U
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA,
€CTECTBEHHBIM HAayKaM M TEXHOJOTHSIM.

B noapocTkoBOM Bo3pacTe ydaiuecs MposBIISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WM WHOM 00JIaCTM 3HAHMM, HAy4YHOM HaNpaBiIE€HUU WIM MpodeccuoHanbHON
NesATebHOCTH. TakuM 00pa3oM MPOUCXOAUT (OPMHUPOBAHHME TO3HABATEIHLHOU W
MpO(ECCUOHATIEHON COCTaBIISAIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesieHun
OyyIero >KM3HEHHOTO MyTH U B MPO(HeCCHOHATHFHOM BBIOOPE MOCIIE OKOHYAHUS IIIKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYJIHPYET MOCTOSIHHOE JKEJIaHUE MTKOThHUKA
K MO3HAHUIO HOBOT'O, PACHIMPEHUIO U YIIyOJEHUI0 COOTBETCTBYIOIIUX 3HAHUM, U



MOJIyYEHUIO HOBBIX B TOM YMCIIE MPAKTUYECKUX HABBIKOB, a TAKXE MOTHUBUPYET
ydarerocsi Ha mpoGOpUECHTAIIHIO.

[IporpamMmMa HalejaeHa Ha MOMOIIb peOCHKY B OCBOCHHU OCHOB OpTaHU3allUU U
OCYILIECTBJICHUS! COOCTBEHHOM NMPOEKTHO-UCCIIEI0BATENLCKON JIEATENbHOCTH, a TAKXKE B
OpHUOOpETEeHUH HEOOXOAMMOIO OmbITa JUisi paboThl  HAJ  WHIUBUIAYaJIbHBIM
MCCJIEI0BAHUEM WM MpPOeKTOM. [IporpaMma moMOXeT IIKOJIBHUKY B Oosiee TiyOOKOM
M3YYEHUH UHTEPECYIOIIeH ero o0IacTi €CTECTBEHHBIX HAyK, a TAaKXKe B MPHUOOPETEHUHU
BAXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIMUMBIX NJISi MPOIYKTUBHOM COLMATIH3AIUN U
(opMUPOBaHUSA I'PAXKAAHCKON O3UIUU:

— HaBbIKA CAMOCTOSITEJIBHOTO PEIICHUsl AaKTyaJbHBIX HCCIIEOBATEIbCKUX WIIU
MPaKTUYECKUX 3aJa4, BKIIOYAIONIETO B ce0d yMEHUE BHUAECTh W aHAIU3UPOBATH
npoOJeMBbl, HYXJIAIOIIHUECS] B PEIICHWH, YMEHUE JETaJbHO MpopadaThiBaTh H
pealln30BbIBaTh CIIOCOOBI pabOThI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSTENIbHO KOHTPOJIMPOBATH CBOE POJBUKEHUE K KEITAEMOMY PE3yJIbTATY;

— HaBbIKa TF€HEPUPOBAHUS U O(OpPMIICHHS COOCTBEHHBIX HJIEH, OOJEUYEHHS HX B
yA0OHYIO0 AJI pacupocTpaHeHus Gopmy;

— - HaBbIKA YBAKUTEJILHOTO OTHOIICHHUS K Uy>KUM B3IJIAJ1aM U UJIesIM, 0(pOPMIIEHHBIM
B paboTax Jpyrux JIOJEW, IpYruX aBTOPOB — BJAJAENIBLEB HWHTEIUIEKTYalIbHOM
COOCTBEHHOCTH;

— HaBblKa  MOYOJIMYHOIO  BBICTYIUIGHMS — mepen  OoJIbIION  ayJuTOpUEH,
apryMEHTUPOBAaHUS W OTCTaWBaHUS CBOEW TOYKHM 3pEHHs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHUS APYTUX B CBOEH MpaBOTE, MPOJIBUKEHHUS CBOMX
UeH;

— HaBblKa pabOThl CO CHELHAIM3UPOBAHHBIMU KOMIIBIOTEPHBIMU IMPOTPAMMaMH,
7a00paTOpHbIM  O0OPYAOBaHUEM, TEXHUYECKHUMH YCTPOWCTBaAMH, OHUOIMOTEYHBIMU
GboHIAMM W HWHBIMU pECypcaMH, C KOTOPbIMH MOXKET ObITh CBSI3aHa MPOEKTHO-
UCCJIEI0BATENBCKAS IEATEIBHOCTD IIKOJBHUKA.

Kpome Ttoro, paGoTa MIKOJbHUKA HaJ MPOEKTOM WM HCCIEIOBAaHUEM OyeT
CHOCOOCTBOBAThH M PA3BUTHUIO €TI0 aJ€KBAaTHOM CaMOOLIEHKH.

JlanHas mporpamMma paccurTaHa Ha paboTy CO IIKOJIbHUKAMH 5-6 KJIacCOB.

[Iporpamma cocTtaBieHa ¢ y4€TOM HCIIOIb30BaHus 00opynoBanus LlenTpa oOpazoBanus
€CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOUN HarpaBieHHOCTeN « Touka pocTay.



[Iporpamma pazouta Ha moaynu. Tak Moaynb «Kak HUBOTHBIE M PacTEHHS
MPUCIIOCA0IMBAIOTCA» MpeEIoiaraeTcsl il U3y4eHUsi B 5 Kjacce€ B TEYEHUE OJTHOTO
noayroaus (174acoB). Moayib «OCHOBBI PACTEHUEBOJICTBA» peain3yeTcs B 6 Kiacce B
TeueHue oaHoro noyroaus (17 gacos).

B3aumocBsa3p ¢ nmporpamMmoil BocnmuTaHus. [Iporpamma Kypca BHEYPOUYHOH
NEATEeIbHOCTU pa3paboTaHa € Yy4eTOM PEKOMEHJAIMid MNPUMEPHONW MPOTrpaMMbl
BOCIIUTAHMS, YYUTHIBAET [ICUXOJIOr0-TI€IarOTMYe€CKUe 0COOCHHOCTH TaHHBIX BO3PACTHBIX
KaTeropuid. JTO MO3BOJISIET HA MPAKTUKE COCAMHUTH OOYYalOIIyl0 U BOCIUTATEIIbHYIO
JNEATENBbHOCTh NIEarora, OPUEHTUPOBATh €€ HE TOJbKO HA MHTEJUIEKTYaJIbHOE, HO U HA
HPaBCTBEHHOE, COLUATILHOE pa3BUTHE peOeHKa. DTO MPOSIBIISETCS:

— B NPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB pEaU3alMd MPOTrPaMMbl BHEYPOUHOU
NEATENbHOCTH, HALIEAIINX CBOE OTPAXKEHUE U KOHKPETU3AIMIO B TPUMEPHOU MPOTrpaMme
BOCIIUTAHUS;

— B BO3MOXHOCTH KOMIUICKTOBAHUS PA3HOBO3PACTHBIX TPYII Uil OPraHU3aluu
npo(GOpPUEHTAITMOHHONW  JIEATETbHOCTH  IIKOJIBHUKOB, BOCHHUTATEIbHOE 3HAUYCHHE
KOTOPBIX OTMEUYAETCS B IPUMEPHOU IPOrpaMMe BOCIIUTAHUSI;

— B MHTEPAKTUBHBIX (opMax 3aHSITUH ISl IKOJIHHUKOB, 00ECIIEUNBAIOIINX
OOJIBIITYIO UX BOBJIEYEHHOCTh B COBMECTHYIO C TIEaroroM U JpyruMu ACTbMU
JESITEIBHOCTh ¥ BO3MOKHOCTh 00pa30BaHMs Ha €€ OCHOBE JIETCKO-B3POCIBIX OOIITHOCTEH,
KJIFOYEBOE 3HAYEHUE KOTOPBIX JJI1 BOCIUTAHUS I10IYEPKUBACTCA IPUMEPHOU
MPOrpaMMON BOCTTUTAHUS.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJBbHOCTH

Moayab «Kak :KHBOTHBIE H PACTEHHMS NMPHCIIOCAOIUBAIOTCH» S KiIace
(17 gyacoB)

1. Mot uccneoyem scuevte oovexkmet (2 uaca)

CBoiicTBa M CTPOEHUE MUBBIX OPraHU3MOB (CTPOECHHE KIETKH). Bua, ocobp —
OpraHM3M Kak eAnHas cucrema. Anantauuu (rnpucnocodnenus). [lonstue romeocrasa
AKHUBOro oprann3Ma. CriocoObl €ro nojaep KaHusl.

[lonsitTue BapuaTWBHOCTH mpu3Haka. OrpaHuyeHuss MOPQOJOTUUYECKUX U
¢uznonornyeckux ananrtanuil. Iloyemy opraHu3Mbl HE CTAHOBATCA OECKOHEUHO
OOJBIIMMU, MAJICHbKUMH, BCESITHBIM.

2. Bnusanue oxpyscarouieii cpeowt na sncugvte opzanusmol (8 uacos)

dakTopbl OKpyXarouieil cpeabl (a0MOTHYECKHE, OMOTUYECKHE, AHTPOIOTE€HHBIE).
[Ipumepsl  aOuoTnueckux (HAaKTOPOB, OKA3bIBAIOUIMX OCHOBHOE BJIMSHHE Ha
KU3HEJIEATEIbHOCTD )KMBBIX OPraHU3MOB: TEMIIEPATYPA, CBET, BIIAKHOCTH.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  MPHUCHOCOOJIEHHMS  JKMBBIX  OpPraHU3MOB K
abuotnyeckuMm (aktopam. [IpucrnocoOneHuss K OCHOBHbIM aOMOTHYECKUM (haKTOpam:
TEeMIIepaTypa, BIaXKHOCTb U CBET.

3. Bzaumooeiicmeusn scugvix opeanuzmos (2 uaca)

buotnueckue (bakTophl. 3aKOHOMEPHOCTH pa3BUTHS MEKBUJIOBBIX
B3aMMOOTHOIIeHU. Ko3Boyous  (XMIHUK-)KEPTBA; MApa3UT-XO34UH) DBOJIIOIUS
cTtpateruii noObiBanus nuiu. CouuanbHOCTh. Buabi-Bceneninl. [lepedyens pacteHuii-
BpPEIUTEIEH.

4. Yenosex 6 yncuznu pacmenuii u yscusomnoix (3 uaca)

AnTponorennsie ¢pakropsl. [IpaBaa iau, 4To nepBOOBITHBIE JIFOIU )KUITU B TAPMOHUH
¢ npuponoi. OroMalIHUBaHUE U NPUPYUYEHUE KUBOTHBIX M PACTEHHUW. 3a4eM cIiacartb
BBIMUpAIOUIME BUIbL, KaK 3TO jAenarb. KyJabTypHblE pacTeHUS U UX JUKUE MPEIKH.
[Touemy Ba)kHO MX COXpaHATh. Pa3HOOOpa3ue KynbTYpHBIX PACTEHHM U MX 3HAYEHUE B
AKU3HU yesnoBeka. KpacHas kaura Bamieid teppuropun. Oco6o oxpaHsemMble TEPPUTOPHH,
3anoBeIHUKU Poccun n mupa.

5. 9xonozuueckue nuwmu (2 uaca)

buocdepa — onHa u3 BaxHelmmx obonouek 3emin. YTO Takoe «3KOJOTUYECKHE
HUIW» U Kak oHu (opmupyrorcs? dopmupoBaHue 3HAHUNA TO OMOPA3HOOOPA3UIO
KU3HCHHBIX  (OpM,  TMOBEACHUECKHX  MPHUCHOCOONCHHM,  MOAU(UKAIIMOHHAS
M3MEHYUBOCTH (Ha 0a30BOM ypoBHE). PacturenbHblie coolmiecTBa U UX TUlibl. Pazpurue
Y CMEHBI PACTUTEIBHBIX COOOIIIECTB.

Monyab «OcHOBBI pacTeHHeBOACTBA» 6 Kiace (17 yacos)
1. Beéeoenue ¢ pacmenuesoocmeo (1 uac)

UYro Takoe pacTEHHMEBOACTBO: OCHOBHbBIE (DAaKTOPHI BBIPAIIMBAHUSA PACTCHHIA.
HcTopus pazButus arpoxuMudeckux 3Hanui (padotsl M.B. Jlomonocosa, FO. JIubuxa,
byccenro, B.B. [JokyudaeBa, K.A. Tumupszena, I1.A. Kocteruesa, JI.H. [Tpssauninukosa.



2. Azpomexnuueckuit 3xkcnepumenm (2 uaca)

[IpaBuma TNOCTAaHOBKM  arpo3’kcnepuMeHTOB. [locTaHOBKAa  DKCIEPUMEHTOB €
pacTeHusiMU. BBIOOp TeMbl, COCTaBJIEHHE THIOTE3bI, LIEJIM U 3a7a4 SKCIEPUMEHTa IO
BBIPAIIMBAHUIO PACTEHU B KOHTpoJipyemon cpeae. KonTponuw, noBTOpHOCTH,
npoBefieHue dKcnepuMeHnTta. [lmanupoBanHue »skcnepumenTta. OlieHKAa pe3yJbTaToB
sKkcriepuMeHTa. OCBOEHHME TEXHOJIOTMU KPYIJIOTOJMYHOTO BBIPAIIMBAHUS CAJIATOB H
MHUKPO3EJICHH B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX YyCIOBHUAX. COOp YCTAaHOBKH IS
BBIPAILIMBAHUS PACTCHUN B KOHTPOJIUPYEMBIX YCIOBHUSIX.

3. Ponb xumuueckux rnemenmos ¢ numanuu pacmenui (5 uacoe)

Bonma. PactBop. BreiTsikka. AHMOHBI, KaTHOHBI, JJEKTPONPOBOAHOCT, UM pH
pactBopa. Poib XMMUYECKUX 3JIEMEHTOB B MUTAaHUU pacTeHui. [lomydeHrne nuraTenbHbIX
BEIIECTB PACTCHHUSIMH.

Yno0peHusi: OpraHMdecKue, MHUHEPAIbHBbIC, MHKPOOHOJOTHYECKHE. THUIbl TUTaHUS
pactenuii. Bo3nyimHoe W MHHEpalbHOE (KOpPHEBOE) MHUTaHWE pacTeHuil. TpaHcmopT
MUTATEJIbHBIX BEIIECTB PACTEHUH: BOCXOISAIIAM W HUCXOAAIIHUM TOK. BakHeumue
KaJnitHbie, (ochopHBIE M a30THBIC YI0OpeHMs, MX CcBoMcTBa. IIpocThie M CIOXKHBIC
yno0peHus.

Poct u pa3BuTHE pacTeHMil: ATalbl OHTOreHe3a, (DaKTOPbI, BIUAIOIIME HA POCT
pPacTEeHMIl: CBET, T'yCTOTa MOCAJ0K, ITUTaHUEe, CyOCTpar.

OcoOEHHOCTM MHUTaHHWS PACTEHUH a30TOM. A30T U €ro 3HAYEHUE B JKU3HU
pactennii. OpMBbI a30Ta U UX IPEBPALIEHUE B IIOYBE.

Ucrounnku docdopa mis pactenus. 3HaueHue GocPopcoaepx aiiux CoeTUHEHHMN
B KJeTke. Posib Makpospruueckux coequHeHui ochopa B 3HEPTeTUIECKOM 0OMEHE.

Brnusaue kanmus Ha (QU3MYECKHE CBOWMCTBA MPOTOIJIA3Mbl, Ha (PEpMEHTHI
YII€BOAOPOJAHOIO0 0OMEHa, CUHTE3 OeNKoB U Ap. Ponb kanus B moaaepKaHUM HOHHOTO
OaslaHca B TKaHsX, B MIPOLIECCAX CAMOPETYJIALIMH.

PerynaropHas u cTpykTypooOpa3oBareiibHas poJib KalblMs. YyacTue B
o0pa30BaHUU KJIETOYHOU CTEHKH, MOAJECPKAHUU CTPYKTYPhl MEMOpaH U PEryisiiius Ux
IIPOHULIAEMOCTH.

3HaueHWe MarHus B MeTabonu3Mme pacTteHuid. Marawii B coctaBe xyopoduiia,
CXOJICTBO XJIOpOMIIJIa U TeMOrjJo0MHa KaK CBUJETENBCTBO €IMHCTBA OPTraHHMYECKOIo
MHpa.

Cepa 1 ero OCHOBHBIE COEJUHEHHS, UX POJIb B CTPYKTYPHOM OpraHu3aluu KIETKH,
Y4acTHE B OKHCIHUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIX.

Muxkpoanementsl. [lpencTtaBnenus o0 poiid MHUKPODJIEMEHTOB B MeTa0OJIU3Me
pactrenuil. OCOOCHHOCTH TMOCTYIIJICHUSI MHUKPOAJIIEMEHTOB B pacTeHus. CHHEpPrusMm u
AHTAaroOHU3M 3JIEMEHTOB TUTAHUS PACTCHUI.

PactuTtenbHas QuarHocTHKa M METOAbl WACHTU(UKAIIMM HEI0CTAaTKa/M30bITKA
AJIEMEHTOB IMUTAHUS.



4. Pecynamopul pocma pacmenuii. 3awguma pacmenuii (1 uac)

[Tonsitue o perynsaTopax pocta pacteHuid. CTUMYISTOPBI pocTa — (UTOTOPMOHBI
(aykcuHbI, THOOEPEIUTMHBI, IUTOKUHUHBI). IHTHOUTOPBI pocTa pacTeHuit: 1. mpupoaHbie
(aOcmu3oBasi KMCIOTa M HEKOTOpble (DEeHONbHBIE BellecTBa (MKymMapoBas, KOPUYHAS,
CAIMIMIOBAs K-Thl), 2. CHUHTeTHYeCKHWE (MOpP(AKTHHBI, peTapAaHThl, IePOTUAHTHI,
JIECUKAHTBI, repounuabl). OUTOMOHUTOPUHI U OIICHKA COCTOSHMS pacTEHUM.
CoBpeMeHHbIE CITOCOObI MOHUTOpPWHTA. 3allliTa PACTEHU OT BPEIUTENICH: OCHOBBI
onomeTo/1a.

5. Boonas, necuanasn u nougeHHasn Kyjiabmypol, UX NPUMEHEHUE 6 6bIPAUUEAHUU
pacmenuit. Qusuonozus pacmenuii (3 uaca)

BojaHas, mecyaHass M NMOYBEHHAsl KyJbTYpbl, HX NPUMEHEHHE B BbIPAILMBAHUU
pactenuit. [IpoBenenue BoJibl B KOpHE U cTe0Je pacTeHuid. BoaHbIN pexkuM pacTeHU:
CTPOCHHME YCTBUI: (DAKTOPBI, BIUSIOIIME HA UX PACKPBITHE U 3aKpbITHE. 3HauCHUE
MEXaHU3Ma PETYISILUU UCIIAPEHHUS BJIATM PACTEHUEM.

@OTOCHMHTE3 — YHUKaJbHBIIN mpouecc pacTeHuid. TemHOBas W cBETOBasl (pazbl
dboTocuHTe3a. 3HaueHue (POTOCUHTE3a JJIsI )KUBBIX OPTaHU3MOB.

@akTOpel pOCTa pAaCTEHUM: BO3AyX M a’dpanus. llomszeMHOe npIXaHWe pacTEHHH: COCTaB
IIOYBEHHOT'0 BO3/1yXa, ra3000MeH. ['a3000MeH npu 6€CcriouBEHHOM BhIpAlIUBaHUH.

6. Kynomypusie pacmenus. Cospemennsie acnekmol cenekyuu (3 uaca)

Kak denoBek ctan wucnonb3oBaTh pacteHusi? CBsi3b pa3BUTHS LUBUIW3ALUN
YeJI0OBEKA U OJIOMAIIIHUBAHUA pacTeHU. JloMecTukanus.

HacnencTBeHHOCTh M MU3BMEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB.
N3menunBOCTh. BUABI N3MEHYNBOCTS.

['en — MarepuanbHBII HOCUTENIb HACIECACTBEHHOCTH W HW3MEHUYHMBOCTH.
HyknenHnoBeie kucnoTel. JIokanu3anus r€HETHYECKOrOo MaTtepuana B KieTke. JleneHue
kietok. Perumkanus JIHK. Tpanckpunuums. Tpancnsuusa. Myranuu.

3nauenne padbor H.U. BasunoBa. 3akoH romonorumdeckux psaoB. LleHTpbl
IIPOMCXOXKICHUSI KYJIbTYPHBIX  PAacTEHHUM H.N. BaBunoBa wu IL.M.

Kykosckoro. Ilpaktudeckass pabora mo rpynnam «OTKyda Ha HaIIux
cTosiax (ppykThl/OoBOIIN/371aKK». OCHOBHBIE METOJIbI CEJICKIIUH.

['mopunmuzanus. Popmbl o0TO0pa. OCHOBHBIC HAMPABJICHUS CEIEKIIUU:
YIY4YIIEHHE YpPOXKAHOCTH, YCTOMYMBOCTH K OHOTHYECKMM ¢ aOMOTUYECKUM
dakropam. Ectb nu xu3Hb B mpobupke? brorexHomorust KyiabTypHBIX pactenuid. Kak
YEeJIOBEK MOXET MoauduimpoBaTh pacteHus? [‘eHeTHdeckoe peaaKkTUpPOBaHHE.
CoBpeMeHHbIE TOAXObI U TOCTUKEHUSI TEHETUYECKOT0 PEIAKTUPOBAHUS PACTEHUH.

7. Pacmumenvnasn npodykuyus. (2 uaca)

HanzeMHuble 1 moja3emMHble opranbl pacteHuil. [loder u BUIOM3MEHEHHBIN MOOer
pactenuii. CrmiocoObl pa3MHOKEHUS PACTECHUH.

[TonsiThe 0 KayecTBe TMPOAYKTOB TmUTaHusA. [IpoOreMbl KOHKYpEHIIUU
OT€YECTBEHHBIX MPOAYKTOB MUTAHUS C UMIOPTHBIMH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA
BHEYPOUYHOM JEATEJBHOCTH

3aHATHA B paMKax @pOrpaMMbl HaIpaBlIEHbl Ha 0OecleYeHHe JAOCTHKEHUS
IIKOJIBHUKAMU  CICAYIOIIMX  JINYHOCTHBIX, METAlPEAMETHBIX W  MPEIMETHBIX
o0pa30BaTeNbHBIX PE3yIbTATOB.

JINYHOCTHBIE pe3yJIbTaThl:

B cghepe epascoanckoco eocnumanusa: TOTOBHOCTb K  KOHCTPYKTHBHOM
COBMECTHOM I€ATEIbHOCTH IPH BBITOJIHEHUH HCCIETOBAHUN U IPOEKTOB, CTPEMIIEHHUE K
B3aMMOINIOHMMAaHUIO U B3AUMOIIOMOIIIH.

B cghepe nampuomuueckozco éocnumanusi: OTHOILIEHUE K OMOJIOTUU KaK K BaXKHOU
COCTABJISIFOLIEN KYJIBTYPBI, TOPAOCTh 3a BKJIAJ POCCHUHCKHX U COBETCKHX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTHYECKON HAYKH.

B cghepe 0Oyxosno-Hpaecmeennoco ocnumauus: TOTOBHOCTb OLICHUBATh
MOBEJEHUE M TOCTYNKH C TMO3WLHUHA HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOM
KYJbTYpbl; IOHUMaHNE 3HAYMMOCTH HPABCTBEHHOT'O ACIEKTA JAEATEILHOCTH YeJIOBEKA B
MEAULIMHE U OUOJIOTUH.

B cgpepe scmemuueckoco 6ocnumanus: TOHMUMAaHUE pOJNM OHOJOTHMH B
(OpMHPOBAHUHU ICTETUUECKON KYJIbTYpPbl JUYHOCTH.

B cghepe ¢uszuueckoco eocnumanus, opmuposanus Kyaibmypvl 300p06bs U
IMOYUOHANLHO2O O1A20NOAYYUA; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0POBBIO U
YCTaHOBKA Ha 3J0POBBIM 00pa3 xKU3HHU (370pOBOE MUTAHUE, COOTIOACHIUE TUTHEHUYECKUX
IpaBUJI U HOPM, cOATaHCUPOBAHHBINA PEXKUM 3aHIATHH U OT/bIXa, peryisipHas puznyeckas
aKTUBHOCTD); OCO3HAHME MOCIEACTBUIA U HEMPUSITUE BPEIHBIX MPUBbIUEK (YIIOTpeOieHne
aJIKOTOJIsl, HAapKOTHKOB, KypeHHME) M UHBIX (opM Bpeaa ansi (PU3NYECKOTO U
IICUXUYECKOTO 3/I0POBBS; COOJIIOJIEHUE IMpaBuil OE30MAaCHOCTH, B TOM YHCJIE HABBIKU
0e30macHOro MoBeICHUsI B MPUPOJIHOM cpefie; cPOPMUPOBAHHOCTh HABBIKA PE(IIEKCHUH,
yIpaBJIeHUE COOCTBEHHBIM AMOLIMOHATIBHBIM COCTOSTHUEM.

B cgpepe mpyooeozo eocnumanus: akTUBHOE y4acTHE B PELICHUM NMPAKTUYECKUX
3aja4 (B paMKax CEMbH, IIKOJbI, TOpoJa, Kpas) OMOJIOTUYECKOM M 3KOJOTUYECKOU
HAIpPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY M3YYEHHUIO NpOoQeccHuil, CBA3aHHBIX C
OMOJIOTHEH.

B cgepe skonocuueckozo eocnumanus: OpUEHTAUUs Ha I[PUMEHEHUE
OMOJIOTMYECKUX 3HAHUI IIPU PEIICHUH 33]1a4 B 00JIACTH OKPY’KAIOIIEH Cpe/ibl; OCOZHAHUE
AKOJIOTMYECKUX MPOOJIEM U MyTeH UX PElIeHUs; TOTOBHOCTh K YYaCTHIO B IPAKTUYECKOM
NEeSATEIbHOCTH SKOJOTUYECKON HAIPABICHHOCTH.

B cgepe nonmumanus yemnocmu HAyyHO20 NO3HAHUA! OPUEHTALMS Ha
COBPEMEHHYI0 CHCTEMY HAay4HBIX IMPEICTaBICHH 00 OCHOBHBIX OHOJOTHYECKHX
3aKOHOMEPHOCTSIX, B3aMMOCBS35AX YEJIOBEKA C MPUPOJHOM M COLMAIBHOU CPENOH;



MOHUMAHUE POJU OMOJOTUYECKON HAYKU B (JOPMHUPOBAHUM HAYIHOT'O MUPOBO33PCHUS;
pa3BUTHE HAYYHOU JIFOOO3HATEIIBHOCTH, MHTEpECca K OMOJOTUYECKONW HayKe, HABBHIKOB
HCCIIEIOBATEILCKOM IESITEILHOCTH.

B cghepe adanmayuu k usmensiowumcs ycirosusm coyuaibHou U NPUpOOHOl
cpedvl: aZeKBaTHas OICHKA W3MCHSIONIMXCS YCJIOBUH; TMPUHATHE PEIICHUS
(MHAMBUAYATBHOE, B TPYMIE) B HM3MCHSIONIMXCS YCIOBUSX HAa OCHOBAaHWHM aHAN3a
Ounonoruueckoi nHGOpMalny; MIaHUPOBAHUE  JICHCTBUU B HOBOM  CHUTyallHH
Ha OCHOBAHUM 3HAHUM OMOJIOTUUECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJbTAThI:

B cgepe osnadenusn ynusepcanvuvimu yueOHviMu NO3HABAMENbHLIMU OCUCTNEUIMUL,
ba3oBbI€ JIOTHYECKUE IEUCTBUSL:
® BBIABIATH M XapaKTepHU30BaTh CYIIECTBEHHBIC TPH3HAKA OHOJOTHUYECKUX
00BEKTOB (SIBJICHUN);
® YyCTaHABJIMBATh CYIICCTBEHHBIH TIPU3HAK KiIacCUDUKAIMK OHOJOTHYECKUX
00BEKTOB (SIBJICHHH, MPOIIECCOB), OCHOBAaHHUS ISl OOOOINEHUS U CpaBHEHUS,
KPUTEPHUH TIPOBOIUMOTO aHAJIHN3a;

® C yu€éTOM NIPEJIOKEHHOW OMOJOTUYECKON 3a7a4M BBIABIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMST B paccMaTpuBaeMbIX ¢akTax W HaOJMIOJICHUAX; IMpeiarath
KPUTEPUH JIJIS1 BBIABJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH JeUUUTHI HMHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I pPEIICHUS
MOCTaBJICHHOM 3a/1a4H;

® BBISBIATh NPUYNHHO-CIEACTBEHHBIC CBSI3M TMPU M3YYCHUH OUOJIOTHYECKUX
SBJIEHUNA W TIPOLIECCOB; JAENaTh BBIBOABI C HCIOJIB30BAHUEM ACAYKTUBHBIX U
MHJYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3AKIIOUCHUI MO aHAJIOTHH, (POPMYIUPOBAThH
TUIIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus: yueOHOW OMOJIOrMYecKoi 3agadu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHHUS, BEIOMPATh HAaUOOJEe MOIXO AU
C Y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

BbazoBble nccenoBaTebckue 1eUCTBUS:

® ICIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MO3HAHMS;

e (QopMmynupoBaTh BOMPOCH, (DUKCUPYIOIIUE Pa3pblB MEXKIY pPEAIbHBIM U
KEJaTeIbHBIM  COCTOSHHEM  CHUTyallMd, OOBEKTa, M  CaMOCTOSATEJIHHO
YCTaHABJIMBATh UCKOMOE U IAHHOE;

e (dopmupoBaTh  THHOTE3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTHPOBATh CBOIO MO3UITUIO, MHECHHUE;

® TIPOBOJMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TUIaHY HAOJFOICHHUE, HECITOKHBIH
OMOJIOTUYECKHIA JKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAHUE TI0 YCTAaHOBJICHHUIO
0COOEHHOCTEH OMOIOrnYecKoro o0ObeKTa (TIporecca) H3y4eHus,

® TIPUYUHHO-CJICJICTBEHHBIX CBS3CH M 3aBUCHUMOCTEH OHMOJIOTHYECKHX OOBEKTOB
MEK]ly COOOM;



OLICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MH(MOPMAIMIO, MOJIYYCHHYIO B
X0JI€ HaOIIOICHUS U KCIICPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBAaTh OO0OOIIEHUS W BBIBOABI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOJIONCHUS, DKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OILICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB 1 0000IIECHUM;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHENIIIee Pa3BUTHE OMOJIOTMYECKHUX MTPOIIECCOB U
UX TIOCIEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsX, a TAKXKE BBIJBUTATh
MPEANOI0XKEHNs 00 UX PA3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nuadopmaimei:

MIPUMEHSThH PA3IUYHBIE METO/Ibl, UHCTPYMEHTHI U 3alPOCHl MPU MOUCKE U 0TOOpE
Oounonornueckod WHGOpPMALMKW WM JaHHBIX H3 HMCTOYHHKOB C YYETOM
IpeIIOKEHHON yaeOHOM OMOJIOTHYECKOM 3a1auu;

BBIOMpATh,  AHAIM3UPOBATh, CUCTEMATU3UPOBATH W  HUHTEPIPETHUPOBATH
OMOJIOTUYECKYIO0 HH(POPMALIMIO Pa3IMYHBIX BUOB U (POPM IIPENCTABIICHHUS;
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOITBEPIKAAIOIIIE WM ONPOBEPTAIOIINE OJIHY U
Ty K€ UJCI0, BEPCUIO) B PA3IMUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAIbHYIO ()OpMY MpE/ICTaBICHN HH(DOPMALUU U
WJUTFOCTPUPOBATH PEHIAEMBIE 3a/1a41 HECIOKHBIMUA CXEMAMHU, TUarpaMMaMu, UHOW
rpaduKoi U KX KOMOMHAIUAMU;

OIICHUBATh HAAEKHOCTh OMOJIOTMYECKOW HWH(OpMAIUU 1O  KPUTEPUSIM,
MPENIOKEHHBIM YUUTENIEM UIH CPOPMYIHPOBAHHBIM CaMOCTOSTENbHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTMYECKYIO0 HH(OpMALHIO.

B cgepe osraoenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU
O6mienue:

BOCIIPHHUMATh U (POPMYIUPOBATH CYXKISHHUSI, BEIpAXKaTh SMOIIUU B TIPOIECCE
BBITIOJTHCHHUS TTPAKTHYECKHUX U JTa00PaTOPHBIX PaboT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3PEHHMS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOaJdbHBIC CpeJACTBa OOIICHHS, IIOHUMATh 3HAYCHHUE
COITMAJILHBIX 3HAKOB, 3HaTh M PAclo3HaBaTh MPEINOCHUIKH KOH(MIUKTHBIX
CUTYaIlMH U CMATYaTh KOH(MIIUKTHI, BECTH TICPETOBOPHI;

NOHWUMAaTh HAMEPCHUS JPYTUX, TMPOSBISATh YBAKUTEIBHOEC OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI¢ JUaiora W/Win TUCKYCCHUH 3a1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOi
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh WJICH, HAIleJCHHBIE Ha peIIecHUe
OMOJIOTHYECKOM 3a7a4M U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COTIOCTaBIIATh CBOM CYXICHHUS C CYXJICHHSAMH JPYTrUX YYaCTHUKOB JHayora,
OoOHapy>KUBaTh PA3JIMYUS U CXOJCTBO MO3UITUH;

nyOJUYHO TIPEICTaBISATH PE3yJbTAaThl BBITOJTHCHHOTO OHOJIOTHYECKOTO OTIBITa
(3KCTIepUMEHTa, HCCIISIOBAHUS, TIPOCKTA);



® CaMOCTOSITEILHO BBIOUPATh (DOPMAT BBHICTYILJICHHUS C YUETOM 3aJ1a4u IPE3CHTAIUU U
OCOOCHHOCTEW ayJAUTOPUU M B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U
MACHbMEHHBIE TEKCTHI C UCIIOJIb30BAHMEM WILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHas IATEIBHOCTD (COTPYAHHUYECTBO):

® [IOHMMaTh M MCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIUBUIYaJIbHOU
paboThl TIpH pEIICHUU KOHKPETHOW OMOJIOTHYECKOW MpOoOJIeMbI, 000CHOBHIBATH
HEO0OXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (DOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MOCTaBJICHHOW y4eOHOM 3a1a4Hu;

® [IPUHUMATH LIEJIb COBMECTHOMU JIESITEBHOCTH, KOJUIEKTUBHO CTPOUTH AEHCTBHS IO
e€ JOCTIKEHHUIO: pACTIPENeNsTh POJH, JA0rOBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3ynbTaT COBMECTHON PabOTHI;

e yMeThb 00001aTh MHEHUS HECKOJBKUX JIIOJICH, MPOSBISATE TOTOBHOCTH
PYKOBOJUTD, BBIIIOJHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pPabOThI, OMPENEATh CBOIO POJib (C
y4€TOM TPEANOYTEHUH U BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJICUCTBHS),
pacrpenensaTh 3aJayd MEXAy YICHAMH KOMAaHJbl, Y4aCTBOBAThb B T'PYIIIOBBIX
dbopmax paboThl (00CYKIeHUSI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAU€CTBEHHOTO PE3yJIbTaTa 0 CBOEMY
HAIIPaBIICHUIO U KOOPIMHUPOBATh CBOU ACHCTBHUS C IPYTUMU WICHAMU KOMAH/IbL;

® OIICHMBATh KAayeCTBO CBOEro BKJaJa B OOMUN MPOAYKT IO KPUTEPHSIM,
CaMOCTOSATENbHO  CHOPMYJIUPOBAHHBIM  YYaCTHUKaMHU  B3aUMOJICHCTBUS;
CpaBHMBATh PE3YJIbTAThI C HICXOIHOM 3a/1aueil ¥ BKJIAJ KaXKI0T0 YJeHa KOMaH bl B
JOCTUKEHUE PE3yJbTaTOB, pa3AeisiTh chepy OTBETCTBEHHOCTH U TMPOSBIISITH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA TIEpE]] TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIBbHBIX KOMMYHUKATHBHBIX JCHCTBUN, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBHIKOB U SMOIMOHAIBHOTO
MHTEJJIEKTA IKOJIHHUKOB.

B ceepe oenadenus ynugepcanvHoimMu yueOHbIMU PeVISIMUBHLIMU OeUCTNEUIMUL.:
CamMmoopraHu3zamusi:
® BBIABIATH MNPOOJIEMBI [JIsi PEIICHUS B KU3HEHHBIX M YYEOHBIX CHUTYyaIlUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OpPUEHTHUPOBATHCS B PA3NIMYHBIX MOAXO0AaX MPUHSITHS PEelIeHUN (MHANBUAYAIBHOE,
NPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIIION);

® CaMOCTOSITENIbHO COCTAaBJISATh aNTOPUTM pEIICHWS 3aJadd (MU €ro 4acTh),
BbIOMpaTh CHoco0 pemieHus Y4yeOHOM OWOoJIOTHMYEecKOM 3amauu ¢ y4EToM
UMEIOLUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
IpeyiaracMble BapUaHThl PELICHUN;

® COCTaBIATh IUTaH JACWCTBHIA (TUTaH peanu3aluyd HaMEYEHHOTO alropuTMa
pEIIeHNs), KOPPEKTHUPOBATh MPEIJIOKCHHBIH aNroOpuTM C YYETOM TOTYyYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

e JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTPOJIB (pediiekcus):

BJIa/IETh CIOCOOAMM CAMOKOHTPOJISI, CAMOMOTHUBALIMU U pedIIeKCHu;

JaBaTh aICKBaTHYIO OLIEHKY CUTYallu! U MIPeAJiaraTh IUlaH €€ U3MEHEHMS,;
YUUTHIBaTh KOHTEKCT U MPEABUACTD TPYIAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH IIPU
penieHuy  y4eOHOW OHMOJIOTMUECKOW 3aJadud, aJanTHpOBaTh pEIICHHE K
MEHSIOLIMCS 00CTOSATENbCTBAM;

OOBSCHATh MPUUMHBI TOCTHKEHUS (HEAOCTHXKEHHUS) pE3yJIbTaTOB JESATENbHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY, YMETb HAaxOJUTh IIO3UTHBHOE B
MPOU3O0IIEAIIEN CUTYAlNH,

BHOCHUTh KOPPEKTHBBI B JCSTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIUXCS CUTYallMid, YCTAHOBJIEHHBIX OIIUOOK, BOZHUKIIUX TPYIHOCTEH;
OILICHHMBAThb COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM.

9MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pa3nauyaTh, Ha3bIBaTh U YINPaBISATh COOCTBEHHBIMH SMOLMSAMHU M SMOIMSIMHU
APYTHX,

BBISIBIISITH U AHAIIM3UPOBATH ITPUYHMHBI YMOILINIA;

CTaBUTb €051 HA MECTO JIPYroro 4esioBeKa, IOHUMATh MOTUBBI 1 HAMEPEHUS
ApYyTOro;

pPEryanupoBaTh crioco0 BbIPAXKEHHS SIMOLIUN.

[IpunsiTue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K IPyTOMY YEJIOBEKY, €T0 MHEHUIO;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MpaBo APYroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HAaBaTh HEBO3MO>XHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIQJIETh CUCTEMOM YHUBEPCAJIbHBIX YUEOHBIX PETyJIATUBHBIX AEHCTBUM, KOTOpas
oOecrieynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
NO3ULUS JIMYHOCTH), W >KU3HEHHBIX HABBIKOB JIMYHOCTH (yTNpaBiieHUus coOoid,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEICHHUS).

IIpeamMeTHbIE pe3yabTaTbl OCBOCHUS MPOTPAMMBbI
B no3naBatenbHONM (MHTEIUIEKTYyaJIbHOM) cdepe:

— MpUOOpeTEeHHEe OMbITa UCIOJIb30BAHUS METOJ0B OUOJOTUUYECKON HAYKH C IIEJIbIO

U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHWN W MPOIECCOB: HAOIIOICHNUE, OMHUCAHUE,

IMPOBCACHUC HCCIOKHBIX OMOJIOTHYECKUX OIBITOB U OKCIICPUMCHTOB, B TOM YHCJIC C

MCIIOJIb30BAaHHEM aHAJIOTOBBIX M IU(PPOBBIX OMOJOTUYECKUX MPUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHHUE YMEHUS UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3

JIpYruX y4eOHbIX MpeAMETOB ((DU3UKU, XUMHUH, reorpaduu, UCTOPUH, OOIIECTBO3ZHAHMS
T 1.);



— (opMupoBaHue YMEHHI peliaTh yueOHbIe 3a/1a4u OMOJIOTHYECKOT0 COJIepKaHus,
BBISIBIIATH ~ IPUYUHHO-CJICACTBCHHBIC  CBS3M,  IPOBOJUTH  KAYECTBEHHBIE
KOJIMYECTBEHHBIEC PACUETHI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX PE3YyJIbTaTOB;

— (opmupoBaHue yMEHHS IJIAHUPOBATH Y4EOHOE HCCIICOBAHUE WM MPOCKTHYIO
paboTy C y4eToM MOCTaBICHHOU 11eNu: (POopMyIUpOBaTh MPOOJIEMY, TUTIOTE3Y U CTABUTh
3a/lauyd MCCJICIOBAHUs, BBHIOMPATHh aJCKBAaTHO ITOCTABJICHHOW IIETM METOJbI, JeNaTh
BBIBOJIBI TIO pe3yJIbTaTaM MCCIICIOBAHUS WU TPOSKTHON ACSITEIBHOCTH;

— (¢dopMmHupoBaHHE  HWHTEpeca K  YIIyOJCHWIO  OMOJOTUYECKMX  3HAHUH
(mpeanpoduibHas MOATOTOBKA U MPodeCCHOHANIbHAS OPUEHTAIIMS) U BBIOOPY OHOJIOTUH
Kak Ipo(UILHOTO MpeMeTa Ha CTYIIEHU CPEIHETO MOJTHOT0 00pa3oBaHus i Oyayien
npodeccuoHanbHON JIeATeNbHOCTH, B 00JIacTU OWOJOTHUH, MEAMIMHBI, 3KOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO351CTBA,

— BIIQJiCHUE HaBbIKaMH paboThl ¢ uHOpMaInueld eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opMme (B BUIE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeM, rpaduKoB, AWarpamMMm, MoOJeNeH, H300paKeHUM), KPUTHYECKOrO aHaiu3a
nH(OpPMAITUU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
IPEIMETOB; MHTEPEC K YIIIYOJICHHIO OMOJIOTMUECKUX 3HAHUN U BBIOOPY OHMOJIOTHU Kak
npouIbHOrO MpenMeTa Ha ypOBHE CpelHero oOiiero oOpa3oBaHus Mg Oyayiien
poheCCUOHAIBHOM  JICSITEILHOCTA B 00JIaCTM  OMOJIOTHMH, MEIMIIMHBI, JKOJOTHH,
BETCPUHAPHH, CEIBCKOTO XO3SMCTBA, TWHIINCBOM IMPOMBINIICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTCPUATMCTHYCCKOW CYITHOCTH
TCHOMOB JKHUBBIX OPTaHU3MOB M PETYJISIIHIO KX PaOOTHI,

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH CpEIbl, BIMUSIONIMX HA Pa3BUTHE U
CYILIECTBOBAHHE KMBBIX OPTAHU3MOB, aIANTAINK K (paKTOpaM OKPY>KAIOIIEH Cpeibl;

— 3HaHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJOTUH, UCTIOIB30BAHMS €€ TOCTHKCHHUM B
COBPEMEHHOM XU3HM YEJIOBEKa, OCOOCHHOCTH HMCTIOJIB30BAHMS KUBBIX OPTAaHU3MOB JIJISI
IPOU3BOJICTBEHHBIX HYXK]] YEJIOBEKA,

— 3HaAHWE OCHOBHBIX IMOJXOJI0B CEICKIIMU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepHU30BaTh TI'CHETHYCCKH  MOAU(PUIIMPOBAHHBIC  PACTCHHS,  OIEPUPOBATH
MOHSATUSMU, THOpUAM3ALUS, OTHAJCHHAs THOPUIU3AINS, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpanchopMaIys, MyTareHe3, TCHETHUYECKOE PEAAKTUPOBAHUE;

— TIOHUMaHWE MOJICKYJIAPHBIX  MEXaHHW3MOB  peall3alliil  HACJIeJICTBCHHON
nH(GOPMAITUU U YMEHUE CBOOOHO OTICPUPOBATH OCHOBHBIMU MOHITHSIMHU MOJICKYJIIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAMPaBIEHUN — I€HOMUKH, METar€eHOMHKH, POTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JIEBaHUI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CIIOCOOAX
WX TUaTHOCTHKY U JICUCHUS.



(17 gacoB)

TEMATHYECKOE IINTAHUPOBAHHUE
Moayab «Kak :KUBOTHBIE H PACTEHHS NMPHUCIIOCAOIUBAKTCH» O KJIACC

TeMbl

OCHOBHOE COJIEpKaHHe

JlesITenbHOCTHIIKOJIbHUKOB

1. MbI nccnenyemMxuBbie
00BEKTHI (2 9)

CBOIiCTBa U CTPOEHHE KUBBIX
OpraHu3MoOB (CTpoeHHUE KIeTKH).Bu,
0COOb — OpraHu3M Kak eJIuHasi CUCTEeMa.
A nantaniuu (IPUCIIOCOOICHHMS ).
[lonsiTHE romMeocTasa JKMBOro
oprann3mMa.CrocoObI ero moaaep aHusl.
OrpannyeHns MOp(HOJIOTHIECKUX U
(dusnonorunueckux aganrtamnuii.Ilouemy
OpTraHU3MBbI HE CTAaHOBSITCS OECKOHEUHO
OOJIBLITMH, MaJICHBKUMH,

BCESTHBIM.

[IpakTuyeckas pabora
«CocTaBisieM KHHUTYPEKOPIOB
paCTeHI/If/’I MXKHUBOTHBIX HAIIICTO
Kpas.

2. Bnusinue oxpykaronien
Cpelbl Ha )KUBBIC
opranu3Mmsi (8 4)

DaKTOPBI OKPYKAIOLIEH Cpeibl
(abuoTuyeckue, OMOTHUECKHE,
aHTponoreHHsie). [Ipumepsl
A0MOTHYECKUX (DAaKTOPOB,
OKa3bIBaIOIIUX OCHOBHOE BJIMSHUE Ha
PKU3HEACSITEIIbHOCTBKUBBIX
OpraHu3MOB: TEMIIEpaTypa, CBET,
BI)KHOCTh. OCHOBHBIE 3aKOHOMEPHOCTH
MPUCTIOCOOICHHUS )KUBBIX OPTaHU3MOB K
AOMOTUYECKUM (aKkTOopaMm.
[TprucnocoOeHns: K OCHOBHBIM
a0MOTHYECKUM (haKTOpaM: TeMIiepaTypa,
BIIQKHOCTb U CBET.

[IpakTuyeckoe 3aHsATHE
«UHTO pacTBOpsSIETCSA BBOJEY.

[IpakTrueckoe 3aHsATHE
«Jlen mnaBaeT B Boje (aiicOepry,
3aMep3aHUEBO0EMOB)».

[IpakTrueckoe 3aHsITHE
«ITurmMeHThI» (MOYKHO pa3ieauTh
Ha BATMAaHEKPACUTENN U3
(hioMacTepoB.

3. B3anMo e iCTBUSKUBBIX
Opranu3MoB(2 )

buoTtnueckue HakTopsl.
3aKOHOMEPHOCTH Pa3BUTHIMEKBUIOBBIX
B3aUMOOTHOUICHUH.

KonBomonust (XUITHUK-KEPTBA;
Mapa3uT-x03s1H) DBOJIOLMS CTPATETUI
ITOOBIBAHUSI ITHIITH.

ConmanbHOCTh. Buibl- BCceneHIbl.
[lepeueHb pacTeHUN-BpEIUTENCH.




4. YenoBek B )KU3HU
pacTeHui u KUBOTHBIX? (3

)

AHTpoTIoTeHHbIe akTophl. [IpaBaa i,
YTO TIEPBOOBITHBIC JIFOIH JKUJIH B
FapMOHHHU C IPUPOJION.
OoMalIHUBaHUE U IPUPYUCHUE
PKUBOTHBIX U PACTEHUM. 3a4eM cracath
BHIMUPAIOLME BUABI, KAK 3TO J€J1ATh.
KynbTypHbIE pacTeHUS UUX JUKUE
npenku. [loueMy BaKHO X COXPAHSATb.
Pa3noo0Opa3ue KyIbTypHBIX pacCTeHUN U
VX 3HAUYEHUE B )KM3HU YEJIOBEKA.
KpacHast kKHUTraBaiiei TeppuTOpUH.
Oco00 oxpaHsieMble TEPPUTOPUH,
3anoBeqHUKU Poccun u mupa.

[TpakTrueckas pabota
«Pa3HooOpa3ue KyabTypHBIX
[pacTEeHUil BBALLIEM PETHOHE.

5. DKOJIOTHYEeCKUCHHUIIIN (2

)

buocdepa — ogHa U3 BaXKHEUIITUX
00osiouek 3emiu. Yto Takoe
K(OKOJIOTUYECKHE HUIIN» U KaK OHU
dbopmupytorca? GopmupoBaHUE3HAHUIMA
10 OMOPa3HOO0OPA3HI0 KU3ZHCHHBIX
(hopMm, MOBEIEHYECKHUX
MpHrCIocoOIeHHH, MOAU(UKAIIIOHHAS
M3MEHUYUBOCTH (Ha 6a30BOM ypOBHE).
PactuTenbHbIe cOOOIIECTBA U UX TUIIBL.
Pa3BuTHE U CMEHBI PACTUTEIHHBIX
COOOILIECTB.

[IpakTuueckas padota
«Denonornueckne
HAOJIFO ICHUS.

Moayab «OcHOBBI pacTeHHeBoACTBa» 6 Kiaacce (17 yacoB)

TeMbl

OCHOBHOE COZiEpXKaHHE

I[CSITCHBHOCTLH_IKOJ'IBHI/IKOB

Tema 1. BBegenne B
pacteHueBoCTBO (1 1)

UTo-Takoe pacTeHNnEeBOICTBO:OCHOBHbIE
(bakTOpHI BRIpAIIUBAHMSI PACTEHHIH.
VicTopust pa3BUTHS arpOXUMHYECKIX
3HaHui (pabotel M.B. JlIomoHoCOBa, 1O.
JIubuxa, byccenro, B.B.

[loxyuaeBa, K.A. Tumupsszesa,Il.A.
KocTteruesa.




Tema 2.
ATpOTEXHUYECKUI
BKCIICpUMEHT (2 )

[IpaBuiia moCTaHOBKHU
ArPOIKCIIEPUMEHTOB.
[TocTraHOBKA HKCIIEPUMEHTOB C
pacteHussMU. Bp1Oop TeMbl,
COCTaBJICHUE TUIIOTE3bI, LIEIU U
3a]a4 DKCIIEPUMEHTA 110
BBIPALIMBAHUIO PACTCHUH B
KOHTPOJINPYEMOU Cpeae.
KoHTpOoJIH, TOBTOPHOCTH,
[IPOBEJICHUE SKCIIEPUMEHTA.
[[1aHnpoBaHMEe FKCIIEPUMEHTA.
OcBOEHME TEXHOJIOTHH
KpPYTJI0IOJJUYHOTO BhIpAIIUBAHUS
CaJlaTOB U MUKPO3EJICHH B
KOHTPOJIMPYEMBIX
MCKYCCTBEHHBIX YCIIOBUSX.

Tema 3. Poab
XAMHUYECKHAX
DIIEMEHTOB B
MATAaHUN PaCTCHHIMA

(5 4)

Bona. Pacteop. BeITskka.

Ponb xumMnueckux

AIIEMEHTOB B IUTAHUU PACTECHUI.
[lony4yeHue nuTaTeIbHbIX
BEILECTB PACTCHUSIMH.

'Y no0peHust: opraHu4ecKue,
MUHEpalbHbIE,
MUKpoOHoornyeckue. Tumsl
MUTaHUs pacTeHui. Bo3aymHoe
1 MUHEpaibHOEe (KOPHEBOE)
MMUTaHue pacTeHu. TpaHcnopt
MATATEIbHBIX BELIECTB
[PACTEHUI: BOCXOAAIMN U
HUCXOJAIINN TOK. BaxxHeiimme
KanuitHble, pochopHbIe U
A30THBIE YJOOpEHHUSI, UX

ATalrbl OHTOTe€He3a, (aKTOpPHI,
BIIMSIIOIINE HA POCT PACTEHUM.

[TpakTryeckas pabora
«IIuTanue pacTeHni:
TEXHOJIOTUS
[IPUTOTOBJICHUS
[UTATEJIbHBIX PACTBOPOB
U1l Pa3HBIX KYJIbTYpP».
[TpakTuyeckas pabora
«MOHHUTOPUHT
MUHEPAJIBbHOTO MUTaHUS
[PACTEHMI».




Tema 4. Perynsitopsl pocta [[IoHsiTHE O perynsiTopax pocra

jpacTeHMi. 3amuTa pactennii. CTUMyYISTOPBI pocTa
pactenuii (1 9) — ¢uroropmorsl MUHrHOUTOPHI pocTa
[pacTCHUM.

DUTOMOHUTOPUHTH OLIEHKA COCTOSTHUS
pactenuii. COBpeMEHHBIE CTIOCOOBI
MOHHUTOPHUHIA.3alUTa PACTEHUI OT
BpPEIUTEIICH: OCHOBBI

oroMeToa.
Tema 5. Bonnas,necuanas |BoaHasi, mecyanasi 1 mOYBEHHas [TpakTrueckas pabota
Y TOYBEHHAs KYJIbTYPBI, UX KYJIbTYpbI, UX IPUMEHEHHUE B «IIpuroToBiieHue npemnapara
[IPUMEHEHHUE B BbIpAILIMBAHUU PACTCHUII. [YCTBULL METOZIOM CIICIIKa.
BEIpaNIMBaHUU pacTeHuil. [[[poBeneHue BOABI B KOpHE UCTEOIE (OTOCHHTETHYECKOM
dusnonorus pacrenuii (3 |pacTeHuii. AQKTUBHOCTH PAaCTEHUU U
q) BonHBII peXUM pacTeHH: cTpoeHne  |[(PaKTOpOB, BIMSIOMNX HA
YCTBHUIL: (PaKTOPBI, BAUSIONINE HA UX HEe.
[PACKPBITHE U 3aKpBITHE. 3HAYCHUE [TpakTudeckas pabora
MeXaHU3MaperyJauuu ucnapenus Biaru «Aspanus, CO2 u Oq.
[paCTEHHUEM. JIpIxaHue pacTEHHIN».

doTocuHTe3 — yHUKaIBHBINA nponiecc  [[Ipaktuueckas pabora
pactenmii. TemHoBast ncBeToBas pa3pl  |«J{pIXaHUE pacTEHHIA:
(dorocuHTe3A. OLICHKa HHTEHCUBHOCTU
3HadeHrne (POTOCUHTE3A [T KUBBIX IIbIXaHUS paCTCHUH U
oprann3MoB. DaKTOPBIPOCTA PACTCHUI: [[UIOAOBY.

BO31yX M adpauus. [lonzemuoe npixanue MccnenoBarennbekue
[PaCTEHHI: COCTaB IOUYBEHHOTO paboThl «BnusHue
BO3/yXa, Fa3000MEH. croco0a BbIpalBaHUs
(cocTaBa MUTATEIbHOM
CMECH, CXEMbI BHECEHHSI)
Ha pOCT U Pa3BUTHUSA
[PA3JINYHBIX PACTCHUI.




Tema 6.
KyneTypHble
[pacTeHus.
CoBpeMeHHbIE
aCIIEKThI CEJICKIUN

(3 1)

Kaxk gesoBek cTai ucnoyib30BaTh
pactenust? CBs3b pa3BUTUS
LMBWIA3ALMU YEJIOBEKA U
0JIOMAallIHUBAHUS PACTECHUM.
JlomecTukammus.

HacnenctBeHHOCTD U

M3MEHYMBOCTh — OCHOBHBIE

CBOMCTBA )KMBBIX OPTraHU3MOB.
N3meHunBOCTE. BUuanl

M3MEHYUBOCTbD.

3nadenue padotr H.W. BaBunosa.3akon
FOMOJIOTMUECKUX PSAJIOB.

L{eHTpBI MPOUCXOKIAEHUS KYIbTYPHBIX
pacrenui H.M. BaBunosa u [1.M.
KykoBckoro.OCHOBHBIE METO/IbI
cesiekumu. ['nbpunuzanus. @opmsl
0T00pa.OCHOBHBIE HAMPABICHUS
CEJIEKLIMH: YIIY4llIEHUEe YPOKaHHOCTH,
YCTOWYMBOCTU K OMOTUYECKUM U
abnoTnyecknM (hakropam.

EcTb 11 u3Hb B mpobupke?
brOTEXHOIOrUS KyIbTYPHBIXPACTEHUM.
Kak uenoBek MoxeT MOAN(PUIIIPOBATH
pactenusa? CoBpeMEHHBIE MOAXOIbI U
NTOCTH>KEHHS] TEHETUYECKOTO
[pPETaKTUPOBAHMS PACTEHUN.

[TpakTrueckas pabota
«MoupukamonHas
M3MEHYNBOCTD (JIUCTHS,
WTOJIKU C OJJHOTO PACTECHHUS ).

Tema 7. Pactutenbuas

HanzemHbIe U TOA3EMHBIC OpTraHbl

[TpakTuyeckas pabora

MPOIYKIM(2 1) pactenuii. [loOer uBumon3MeHeHHbI  («MeTo/Ibl OLIEHKH KauecTBa
noGer pacteHuid. CriocoObI [PACTUTEIBbHONIPOLYKLINU:
[Pa3MHOKEHHUsI PAaCTCHUM. XpPaHEHHE UCOXPAHHOCTH
[lonsaTHE O KauecTBE MPOLYKTOB [IUTATEJIBHBIX BEIIECTBY.
nutanus. [IpoOiaemMbl KOHKypeHIUU
OTEUYECTBEHHBIX IPOJTYKTOB IUTAHUS C
MMIIOPTHBIMU. JIOTMCTHKA TOCTaBKU U
CPEICTBA COXPaHEHUs IPOAYKTOB
nuTaHus. MUKPO3€eNIeHb: MOJIE3HOCTh U
TEXHOJIOTHUSI.
XUMUYECKUI aHAJIU3 TTPOAYKIUH.
CornacoBaHo:
CornacoBaHo: 3aMecTuTeNb AupeKTopa no BP

IIporoxon 3acenanus HIMO

KJIACCHBIX PYKOBOJHTEJICH

MAOQOY COHI Nel um. H.M.KonapareHko

OT «__ » 2023r. N
Jlenbkuna E.B./

MAQOY COLI Nel um.
H.N.Konaparenko
/Crenanosa }0.B./

oT«___ » 2023r.
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