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PABOYASA ITPOI'PAMMA

Kypca BHEYPOUHOH JeaTeTbHOCTH « EcTecTBeHHO — HAyYHAsl TPAMOTHOCTbY
(c ucnonp3oBanueM obopynosanus Llentpa «Touka pocta»

Crynienp oOydeHus (KJ1acC) OCHOBHOe o0I11ee 00pa3oBaHue 5-6 KJacchbl
(HaganmpHOE O0IIIee, OCHOBHOE 00I1Iee, cpeHee (TosiHoe) olIiee 00pa3oBaHue ¢ YKa3aHUEM KIIaCCOB)

KomnuectBo yacoB 34 yaca (17 4yacoB 5 kjaace, 17 yacoB 6 kjiaace)

VYyurenr Puiaonenko HQausa Hukosaesua

[Tporpamma pazpabdortana B coorBercTBur ¢ DI'OC OOO ¢ yyeToM 0CHOBHO#M
obpazosarenbHol TporpaMmbl MAOY COII Nel um. H. U. Konaparenko

Cr. Kymesckas, 2023 rog



HOACHUTEJBHASA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HaueHHe mporpammbl. [Iporpamma pa3paboTana B
COOTBETCTBUM C TpeboBaHusiMU DenepalbHOTO TOCYJApPCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOrO OOmIero o0Opa3oBaHMs, OPUEHTUPOBAHA Ha oOOeclIeUYeHUE
WHIUBUYAIBHBIX TMOTPEOHOCTEH OOydJalomuxcs ¥ HampaBieHAa Ha JOCTIKCHHE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4EeTOM BBIOOpa yYacCTHUKAMHU OOpa30BaTEIbHBIX OTHOIIEHUH KypCOB BHEYPOUHOU
JESTEIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTebHBIX TpeboBaHuit GI'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa3OBaHMS: HE TOJILKO Ha YPOKE, HO U 3a €ro
npeeIamu.

AKTyaJqbHOCTh  peaju3allid  JaHHOW  TporpaMmbl  OOyCJIOBIIEHa  caMoid
0COOEHHOCTBIO MMPOEKTHO-UCCIIEIOBATEIBCKOMN ACATENBHOCTU. DTA IEATEIBHOCTD JICKUT
B OCHOBE TI03HABATEJILHOTO UHTEPECa peOeHKa, SABJISETCS 3aJI0TOM YMEHHUSI TUIAHUPOBATh
TO0BIE ICUCTBUS U BAXKHBIM YCIIOBUEM YCIIEITHOM peayn3aiuu uaei. Jlroopie n3MeHeHusI
COBPEMEHHOT0 O0O0IlecTBa CBsI3aHbl C MPOEKTAaMU M UCCICJAOBAHMSIMU — B HayKe,
TBOpUYECTBE, OM3HECE, OOIMECTBEHHON XU3HU. [109TOMY BaKHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTH OOYyYaromIerocss sBiseTcs (OPMUPOBAHME OCHOBHBIX HAaBBIKOB IPOCKTHO-
MCCIIeIOBATENIbCKON IeITETHHOCTH.

[Tporpammoit mpexycMoTpeHo (GOpMUPOBAHHE COBPEMEHHOTO TEOPETHUECKOTO
YPOBHS 3HaHWUN, a TaKXKe U TMPAKTUYECKOro OmbiTa paboTel C J1abOpaTOpPHBIM
o0opy0BaHUEM, OBJIAJICHUE TMPUEMaMH MCCIIEIOBATEIbCKON NIeITeIbHOCTH. MeToabl
OpraHu3alMi  00pa30BaTENIbHOW W  HAYyYHO-HCCIIENOBATEIbCKONW  JCSTEIHHOCTU
MpeayCMaTpuBaOT (opMUpoBaHUE Yy OOYYAOMIMXCS HECTAaHAAPTHOTO TBOPYECKOTO
MBIIICHUS, CBOOOIBI CAMOBBIPKCHUS M MHIANBUAYATLHOCTH CYXKICHUH.

Jis momHOro ydera MOTPeOHOCTEW ydamuxcs B TPOTpaMMe HCIONb3yeTCs
mudepeHINPOBAaHHBIM  MMOAXOA, YTO CTHUMYJUPYET ydYallerocs K YBEIMUYCHHUIO
MOTPEOHOCTH B MHANBUAYATBLHON, HHTEIICKTYaIbHOW U MIO3HABATEIHHON EATEILHOCTH
Y Pa3BUTHUIO HAYYHO-UCCIIEA0BATEILCKUX HABBIKOB. [IporpamMma cranet BOCTpeOOBaHHOM
B TMEPBYIO OYepenb IIKOJbHUKAMH, KOTOpbIE WMEIOT CTOMKHMWA WHTEpeC U
COOTBETCTBYIOIIYIO MOTHBAIIMIO K U3YUCHUIO MPEAMETOB €CTECTBEHHO-HAYYHOTO ITMKJIa,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B mopocTkoBOM BO3pacTe ydaiiecs MposBIISIOT CBOIO 3aNHTEPECOBAaHHOCTH B TOM
WIA WHOW O0ONacTH 3HAaHWH, HAYYHOM HAmNpaBlICHUH WIA MNPOPECCHOHATBHON
NesATeNbHOCTH. TakuM 00pa3oM MPOUCXOAUT (OPMHUPOBAHHWE TO3HABATEIHLHOU W
MPO(ECCUOHATIEHON COCTABIISAIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesIeHun
OyayIero >KM3HEHHOTO MTyTH U B MPO(HeCCHOHATBFHOM BBIOOPE MOCIIE OKOHYAHUS IITKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYJIHPYET MOCTOSIHHOE JKEJIaHUE MTKOThHUKA
K MO3HAHWIO HOBOTO, PACHIMPEHUIO0 U YTIYOJICHUIO COOTBETCTBYIOIINX 3HAHUH, U



MOJIyYEHUIO HOBBIX B TOM YHCJIE IPAKTUYECKUX HABBIKOB, a TaKXE MOTHUBUPYET
ydarerocsi Ha mpoGOpUECHTAIIHIO.

[IporpamMmMa HalejaeHa Ha MOMOIIb peOCHKY B OCBOCHHU OCHOB OpTaHU3allUU U
OCYILIECTBIJIEHUS! COOCTBEHHON MPOEKTHO-UCCIIEI0BATENLCKON IEATENbHOCTH, & TAKXKE B
OpHUOOpETEeHUH HEOOXOAMMOIO OmbITa JUisi paboThl  HAJ  WHIUBUIAYaJIbHBIM
MCCJIEI0BAHUEM WM MpPOeKTOM. [IporpaMma moMOXeT IIKOJIBHUKY B Oosiee TiyOOKOM
M3YYEHUU MHTEPECYIOIIel ero o01acTi €CTECTBEHHBIX HAyK, a TaKXkKe B MPHOOPETCHUN
BAXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIMUMBIX NJISi MPOIYKTUBHOM COLMATIH3AIUN U
(opMUPOBaHUSA I'PAXKAAHCKON O3UIUU:

— HaBBbIKA CAaMOCTOSITEJIBHOTO PEIICHUS aKTYyaJbHbBIX HCCIEAOBATEIbCKUX WIIN
OPAaKTUYECKUX 3a/lady, BKIIOYAIOLIETO0 B ce0sl yMEHHME BUACTh M aHAJIU3UPOBATh
npoOsieMbl, HYXAAIOIIUECSs B pEIICHUH, YMEHHE [JEeTallbHO IpopaldareiBaTh U
peann30BbIBaTh CIOCOOBI paOOTHI C HUMH, YMEHUE TUIAHUPOBATH COOCTBEHHYIO padoTy U
CaMOCTOSTEJIBHO KOHTPOJIMPOBATh CBOE NPOJBIKEHHUE K KEITAEMOMY PE3yJIbTaATY;

— HaBbIKa T€HEPUPOBAHUS U OPOpPMIICHHUS COOCTBEHHBIX HJAEH, OOJeUeHUs HX B
yA0OHYIO0 AJI pacupocTpaHeHus Gopmy;

— - HaBBIKA YBOKUTEIBHOTO OTHOLIEHUS K Yy>KHM B3IJI1aM U UAESIM, 0(pOPMIIEHHBIM
B paboTax JApyrux JoJed, APYruX aBTOPOB — BIAJENbLEB HMHTEUIEKTYalIbHON
COOCTBEHHOCTH;

— HaBblKa  MOYOJIMYHOIO  BBICTYIUIGHMS — mepen  OoJIbIION  ayJuTOpUEH,
apryMEHTUPOBAaHUS W OTCTaWBaHUS CBOEW TOYKH 3pEHHUSA, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIIbIX, YOSXKIIEHUS IPYTUX B CBOEU MPABOTE, MPOIABUKEHUS CBOUX
UIeu;

— HaBblka pabOThl CO CHEUUATU3UPOBAHHBIMH KOMITBIOTEPHBIMU IPOrpaMMaMH,
7a00paTOpHbIM  O0OPYAOBaHUEM, TEXHUYECKHUMH YCTPOWCTBaAMH, OHUOIMOTEYHBIMU
GboHIAMM W HUHBIMH pECypcaMH, C KOTOPbIMH MOXKET ObITh CBSI3aHa MPOEKTHO-
HCCIIEI0BATENbCKAs IS TEIBHOCTD IIKOJIBHUKA.

Kpome Ttoro, paGoTa MIKOJbHMKA HaJ MPOEKTOM WJIM HCCIEIOBAaHUEM OyaeT
CIOocOOCTBOBAThH U PA3BUTHIO €T0 aJIeKBATHOM CAMOOLIEHKH.

JlanHast mporpaMMa paccuruTaHa Ha paboTy CO IIKOJIbHUKAMH 5-6 KJIacCoB.

[TporpamMma cocTaBiieHa ¢ y4€TOM HMCIIOIb30BaHUs 000opyaoBanus LlenTpa oOpazoBanus
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOUN HarpaBieHHOCTeN « Touka pocTay.



[Iporpamma pazbuta Ha moaynu. Tak Moaynb «Kak >KMBOTHBIE W PaCTEHUS
MPUCIIOCA0IMBAIOTCA» MpeEIoiaraeTcsl il U3y4eHUsi B 5 Kjacce€ B TEYEHUE OJTHOTO
noayroaus (174acoB). Moayib «OCHOBBI PACTEHUEBOJICTBA» peaiu3yeTcs B 6 Kiacce B
TeueHue oaHoro noyroaus (17 gacos).

B3aumocBsa3p ¢ nmporpamMmoil BocnmuTaHus. [Iporpamma Kypca BHEYPOUYHOH
NEATEeIbHOCTH pa3paboTaHa € Y4eTOM PEKOMEHJAIMiA MNPUMEPHOW MPOTpaMMBbl
BOCIIUTAHMS, YYUTHIBAET [ICUXOJIOr0-TI€IarOTMYe€CKUe 0COOCHHOCTH TaHHBIX BO3PACTHBIX
KaTeropuid. JTO MO3BOJSET HA MPAKTUKE COCAUMHUTH OOYyYalOIlyl0 U BOCHUTATEILHYIO
JNEATENBbHOCTh NIEarora, OPUEHTUPOBATh €€ HE TOJbKO HA MHTEJUIEKTYaJIbHOE, HO U HA
HPABCTBEHHOE, COLMATILHOE pa3BUTHE peOeHKa. DTO MPOSIBIISIETCS:

— B NPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB pEaU3alMd MPOTrPaMMbl BHEYPOUHOU
JNEATEIBHOCTH, HALIEAIINX CBOE OTPAXKEHUE U KOHKPETU3ALMIO B IPUMEPHOM IIpOrpaMme
BOCTIUTAHUS,

— B BO3MOXHOCTH KOMIUJIEKTOBAaHUS PAa3HOBO3PACTHBIX TPYII JJIs OpraHU3allu
podOPUEHTAIUOHHON  JIESITEIBHOCTH  IIKOJBHUKOB, BOCHHUTATEIBLHOE 3HAUYCHUE
KOTOPBIX OTMEUYAETCS B MPUMEPHOM MPOrpaMMe BOCIIUTAHUS;

— B MHTEPAKTUBHBIX (hopMax 3aHSATUHN IS IKOJILHUKOB, 00ECTICUUBAIOITUX
OOJIBITYIO MX BOBJIEYEHHOCTh B COBMECTHYIO C TIEIarOrOM U JPYTUMU ACThbMHU
JESITEIBHOCTh ¥ BO3MOKHOCTh 00pa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIBIX OOIITHOCTEH,
KJIFOYEBOE 3HAYEHUE KOTOPBIX JJI1 BOCIUTAHUS I10IYEPKUBACTCA IPUMEPHOU
MPOrpaMMON BOCTTUTAHUS.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESITEJIBHOCTH

Moayab «Kak :KHBOTHBIE H PACTEHHMS NMPHUCIIOCAOJIUBAIOTCH» S Ki1ace
(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
¢usnonornyeckux agantanuid. [loyemy OpraHu3Mbl HE CTAHOBATCS OECKOHEYHO
OOJBIIMMU, MAJICHbKUMH, BCESITHBIM.

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

daxTophl OKpysKarollel cpenbl (aduoTnueckue, OMOTUYECKUE, AHTPOIIOTCHHBIE).
[Ipumepsl  aOuoTnueckux (HAaKTOPOB, OKA3bIBAIOUIMX OCHOBHOE BJIMSHHE Ha
KU3HEIEATEIbHOCTD )KUBBIX OPraHU3MOB: TEMIIEPATYPA, CBET, BIIAKHOCTH.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  MPHUCHOCOOJIEHMS]  JKMBBIX  OpPraHU3MOB K
abnotnyeckuMm (akrtopam. [IpucnocoOneHuss K OCHOBHbIM aOMOTHYECKUM (paKTOpam:
TEeMIIepaTypa, BIaXKHOCTb U CBET.

3. Bzaumooeiicmeusn scugvix opeanuszmos (2 uaca)

buotnueckue (bakTophl. 3aKOHOMEPHOCTH pa3BUTHS MEKBUJIOBBIX
B3aMMOOTHOIIeHU. Ko3Bosous (XMIHUK-)KEPTBA; MAapa3UT-XO34UH) DBOJIIOIUS
cTpareruid noObpiBaHus nuiiy. CoruanbHOCTh. Buabi-BceneHipbl. Ilepeuens pacteHuii-
BpPEIUTEIEH.

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

AnTpomnorennsie paxropsl. [IpaBna i, 94To NepBOOBITHBIC JIOAH KUITU B TAPMOHHUH
¢ npupoaoi. OIOMaIlIHUBAaHUE U MIPUPYUCHUE KUBOTHBIX U PACTCHHIl. 3a4eM cIlacath
BBIMUPAIOIINE BHUABI, KaK 3TO jAenaTh. KynbTypHble pacTeHUss U UX OUKHE TPEIKHU.
[Touemy Ba)kHO MX COXpaHATh. Pa3HOOOpa3ue KynbTYpHBIX PACTEHUH M MX 3HAYEHHUE B
KU3HU YenoBeka. KpacHas kaura Bamieit rTepputopun. Oco00 oXpaHseMble TEPPUTOPHH,
3anoBeIHUKU Poccun n Mupa.

5. 9xonozuueckue nuwmu (2 uaca)

buocdepa — omHa n3 BakHeHmMX o0oiouek 3eMid. UTO Takoe «IKOJIOTHYCCKHE
HUIW» U Kak oHu (opmupyrorcs? dopmupoBaHue 3HAHUNA TO OMOPa3HOOOPA3UIO
KU3HCHHBIX  (OpM,  TOBEACHUECKHX  MPHUCIOCOONCHHMH,  MOAU(UKAIMOHHAS
M3MEHYHMBOCTH (Ha 0a30BOM ypoBHE). PactutenbHbie coolmiecTBa u ux Tumbl. PazBurue
U CMEHBI PACTUTENBHBIX COOOIIECTB.

Monaysb «OcHOBBI pacTeHHEBOACTBa» 6 Kiiace (17 yacoB)
1. Beéeoenue ¢ pacmenuesoocmeo (1 uac)

UYro Takoe pacTEHHWEBOACTBO: OCHOBHbBbIE (DAaKTOPHI BBIPAIIMBAHUSA PACTCHHIA.
HcTopus pazButus arpoxuMudeckux 3Hanui (padotsl M.B. Jlomonocosa, FO. JIubuxa,
byccenro, B.B. [lokyudaeBa, K.A. Tumupszena, I1.A. Kocteruesa, JI.H. [Ipsauninukosa.



2. Azpomexnuueckuii 3xcnepumenm (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 CAJIAaTOB H
MHUKPO3EJICHH B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX YyCIOBHUAX. COOp YCTAaHOBKH IS
BBIPAILIMBAHUS PACTCHUN B KOHTPOJIUPYEMBIX YCIOBHUSIX.

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

Bonma. PactBop. BreiTskka. AHMOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCTE M pH
pactBopa. Poib XMMUYECKUX 3JIEMEHTOB B MUTAaHUU pacTeHui. [lomydeHrne nuraTenbHbIX
BEIIECTB PACTCHHUSIMH.

Yno0peHusi: OpraHMdecKue, MHUHEPAIbHBbIC, MHKPOOHOJOTHYECKHE. THUIbl TUTaHUS
pactenuii. Bo3nyimHoe W MuHeEpalibHOE (KOpPHEBOE) MHUTaHWE pacTeHuil. TpaHcmopT
MUTATEJIbHBIX BEIIECTB PACTEHUH: BOCXOISAIIAM W HUCXOAAIIHUM TOK. BakHeumue
KaJnitHble, (ochOopHBIE M a30THBIC YA0OpeHMs, MX CBOMCTBA. IIpocThie M CIOXKHBIC
yno0peHus.

Poct u pa3BuTHE pacTeHMil: ATalbl OHTOreHe3a, (DaKTOPbI, BIUAIOIIUE HA POCT
PacTEeHMI: CBET, I'yCTOTa MOCAA0K, MUTAaHUE, CyOCTparT.

OcoOeHHOCTH MNHTaHUS PACTEHH a30TOM. A30T W €ro 3HAYeHHE B KU3HU
pactennii. OpMBbI a30Ta U UX IPEBPALIEHUE B IIOYBE.

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

Brnusaue kamus Ha (¢QU3MYECKHE CBOWMCTBA MPOTOIJIA3Mbl, Ha (EpMEHTHI
YIIEBOAOPOJAHOIO0 0OMEHa, CUHTE3 OelIKOB U Jp. Poib kanus B nmojaepaHuu MOHHOTO
OaslaHca B TKaHsX, B MIPOLIECCAX CAMOPETYJIALIMH.

PerynaropHas u cTpyKTypooOpaszoBareiibHas poJib KallbliMsl. YyacTue B
oOpa30BaHUU KJIETOYHOW CTEHKH, MOAJCPKAHUU CTPYKTYPHhl MEMOpaH M PEryJsius Ux
IIPOHULIAEMOCTH.

3HaueHWe MarHus B MeTabonu3Mme pacTteHuid. Marawii B coctaBe xyopoduiiia,
CXOJICTBO XJIOpOHIIJIa U TeMOTI00MHA KaK CBUAETEIHCTBO €IUHCTBA OPTaHUYECKOTO
MHpa.

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

Muxkpoasnementsl. [lpeacTtaBneHus o0 poid MUKPOIJIEMEHTOB B MeETabOJIU3Me
pactenuil. OCOOEHHOCTH TMOCTYIIJICHUSI MHUKPOAJIIEMEHTOB B pacTeHus. CHHEpPrusMm u
AHTAarOHU3M 3JIEMEHTOB IIUTAHUsI PACTCHUM.

PactuTtenbHas QuarHocTHKa M METOAbl WACHTU(UKAIMM HEI0CTaTKa/M30bITKA
AJIEMEHTOB IMUTAHUS.



4. Pecynamoput pocma pacmenui. 3awmuma pacmenuii (1 uac)

[Tonsitue o perynsatopax pocta pacteHud. CTUMYISATOPBI pocTa — (UTOTOPMOHBI
(aykcuHbI, THOOEPEIUTMHBI, IUTOKUHUHBI). IHTHOUTOPBI pocTa pacTeHuit: 1. mpupoaHbie
(aOcmu3oBasi KMCIOTa M HEKOTOpble (DeHONbHBIE BeliecTBa (MKymMapoBasi, KOPUUHAS,
CAIMIMIOBAs K-Thl), 2. CHUHTeTHYeCKHWE (MOpP(AKTHHBI, peTapAaHThl, IePOTUAHTHI,
JIECUKAHTBI, repounuabl). DOUTOMOHUTOPUHI U OIICHKA COCTOSHMS pacTEHUM.
CoBpeMeHHbIE CITOCOObI MOHUTOpPWHTA. 3allliTa PACTEHU OT BPEIUTENICH: OCHOBBI
onomeTo/1a.

5. Boonas, necuanasn u noueeHHasn Kyjiabmypol, UX NPUMEHEHUE 8 8bIPAUUBAHUU
pacmenuit. Qusuonozus pacmenuii (3 uaca)

BonHas, necuaHass ¥ MOYBEHHas KyJbTYpbl, UX MPUMEHEHUE B BbIPAlIMBAHHUU
pactenuit. [IpoBenenue BoJibl B KOpHE U cTeOJe pacTeHud. BoaHbIN pexkuM pacTeHuUi:
CTPOCHHME YCTBUI: (DAKTOPBI, BIUSIOIIME HA UX PACKPBITHE U 3aKpbITHE. 3HauY€HUE
MEXaHU3Ma PETYISILUU UCIIAPEHHUS BJIATM PACTEHUEM.

@OTOCHHTE3 — YHUKaJbHBIM Tpouecc pacTeHuid. TemHoBas M cBETOBas (pazbl
dboTocuHTe3a. 3HaueHue (POTOCUHTE3a JJIsl )KUBBIX OPTaHU3MOB.

@akTOpel pOCTa pAaCTEHUM: BO3AyX M a’dpanus. llomszeMHOe npIXaHWe pacTEHHH: COCTaB
MOYBEHHOTO BO3/yXa, ra3000MeH. ['a3000MeH mipu 0€CIIOYBEHHOM BBIPAIIMBAHUH.

6. Kynomypnwie pacmenus. Coepemennsie acnekmut cenexyuu (3 uaca)

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

HacneacTBeHHOCTh U U3BMEHUHUBOCTh — OCHOBHBIE CBOWCTBA JKUBBIX OPTaHU3MOB.
N3menunBOCTh. BUABI N3MEHYNBOCTS.

['en — MarepuanbHBII HOCUTENIb HACIECACTBEHHOCTH W HW3MEHUYHMBOCTH.
HyxiiennoBeie kucnotsl. JIokanu3anus T€HETHYECKOTO MaTepuana B KieTke. Jlenenue
kierok. Perumkanus [JHK. Tpauckpunuus. Tpancisiiusa. Myranumn.

3nauenne pabor H.U. BaBunoBa. 3akoH roMosorudeckux psaoB. LleHTpbl
MIPOUCXOXKICHUS KYJIbTYPHBIX  PAaCTCHUU H.N. BaBunoBa wu II.M.

Kyxkosckoro. I[Ipaktuueckass pabora mo rpymnnam «OTKyna Ha Halux
cToJiax GpyKThI/OBOIIM/311aKk». OCHOBHBIE METO/Ibl CEJICKIUU.

'uOpuaunzauusa. Dopmbl  oTO0pa.  OCHOBHBIE HANPABIECHUS CEJIEKLIHUU:
yIY4dIIEeHHE YpPOXKAMHOCTH, YCTOMYMBOCTH K OHOTHMYECKUM H aOMOTUYECKUM
dakropam. Ectb nu xu3Hb B mpobupke? brorexHomorust KyiabTypHBIX pactenuid. Kak
YeloBeK MOXeT MoauduuupoBath pacteHusi? [‘eHeTnueckoe penakTUpPOBAHHUE.
CoBpeMeHHbIE TOAXObI U TOCTUKEHUSI TEHETUYECKOT0 PEIAKTUPOBAHUS PACTEHUH.

7. Pacmumenvnasn npodykyus. (2 uaca)

HanzeMHubie U moa3emMHble opranbl pacteHuil. [lodber u BUgOM3MEHEHHBIN MOOer
pactenuii. CriocoObl pa3MHOKEHUS paCTECHUI.

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



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA
BHEYPOUYHOM JEATEJBHOCTH

3aHATHA B paMKax @pOrpaMMbl HaIpaBlIEHbl Ha 0OecleYeHHe JAOCTHKEHUS
IIKOJIBHUKAMU  CICAYIOIIMX  JINYHOCTHBIX, METAlPEAMETHBIX W  MPEIMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.

JINYHOCTHBIE pe3yJIbTAThI:

B cgepe epadsicoanckozo eocnumanusa: TOTOBHOCTb K  KOHCTPYKTHBHOM
COBMECTHOM JIESITENBHOCTH IIPU BBINIOJIHEHUHN UCCIECAOBAHUN U IIPOEKTOB, CTPEMIIEHHUE K
B3aMMOIIOHUMAaHUIO U B3aHMOIIOMOIIN.

B cghepe nampuomuueckozco éocnumanusi: OTHOILIEHUE K OMOJIOTUU KaK K BaXKHOU
COCTaBJIAIOLIEH KYJIbTYpPbI, TOPAOCTb 3a BKJIAJ POCCUHCKUX M COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTHYECKON HAYKH.

B cgpepe Oyxosno-npaecmeennoco eochumanus: TOTOBHOCTb OLICHUBATh
[IOBEICHUE M TOCTYNKHA C MO3ULIMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOU
KYJbTYpPbI; IOHUMAHUE 3HAYUMOCTH HPABCTBEHHOTO ACIEKTA ACATEIBHOCTH YEJIOBEKA B
MEAULIMHE U OUOJIOTUH.

B cgepe scmemuueckoco 6ocnumanus: TIOHUMaHWE pojau OHOJOTMH B
(OpMHPOBAHUYU ICTETUUECKON KYJIbTYpPbl JUUHOCTH.

B cghepe ¢uszuueckoco eocnumanus, opmuposanus Kyaibmypvl 300p06bs U
IMOYUOHANLHO2O O1A20NOAYYUA.; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 30POBBIO U
YCTaHOBKA Ha 370POBBIM 00pa3 *KU3HHU (370pOBOE MUTAHUE, COOMIOACHNE TUTHEHUYECKUX
IpaBUJI U HOPM, cOATaHCUPOBAHHBINA PEXKUM 3aHIATHH U OT/bIXa, peryisipHas puznyeckas
aKTUBHOCTD); OCO3HAHME MOCIEACTBUNA U HEMPUSITUE BPEIHBIX MPUBbIUEK (YIIOTpeOieHne
aJIKOTOJIsl, HAapKOTHKOB, KypeHHME) M UHBIX (opM Bpeaa aiusi (PU3NYECKOTO U
MICUXUYECKOTO 3/I0pOBbs; COONIOICHNE MpaBUi OE30MaCHOCTH, B TOM YHCJIE HABBIKU
0e30macHOro MoBe/ICHUsI B MPUPOJIHOM cpefie; cPOPMUPOBAHHOCTh HABBIKA PE(IIEKCHUH,
yIpaBJieHHE COOCTBEHHBIM 3MOLIMOHATBHBIM COCTOSIHUEM.

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

B cgepe skonocuueckozo  eocnumanus: OpUEHTALUsT Ha I[PUMEHEHUE
OMOJIOrMYECKUX 3HAHUI IPU PELIEHUH 33]a4 B 00JIACTH OKPYXKAIOIIEH Cpeibl; OCO3HAHUE
HKOJIOTMUYECKUX MPOOJIEM U MyTeH UX PELIEHUs]; TOTOBHOCTb K YYaCTHUIO B IPAKTUYECKON
NEATEIbHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH.

B cgepe nonmumanus yemnocmu HayyHo20 NO3HAHUA:! OPUEHTALMS Ha
COBPEMEHHYI0 CHCTEMY HAay4HBIX MpPEICTaBICHU 00 OCHOBHBIX OHOJOTHYECKHX
3aKOHOMEPHOCTSIX, B3aMMOCBS35AX YEJIOBEKA C MPUPOJHOM M COLMAIBHOU CPENOH;



MMOHUMAaHUE POJIM OMOJIOTUYECKON HAyKW B (DOPMUPOBAHMU HAYYHOTO MUPOBO33PEHUS;
pa3BUTHE HAYYHOU JIFOOO3HATEIIBHOCTH, MHTEpECca K OMOJOTUYECKONW HayKe, HABBHIKOB
UCCIIEA0BATEIBCKOMN NESITEIbHOCTH.

B cghepe adanmayuu x usmeHAIOWUMCI YCIOBUAM COYUANbHOU U NPUPOOHOLL
cpeovl: aJeKBaTHAs OIEHKA HW3MEHSIONIUMXCS  YCIIOBHUM; TPUHITUE  PEIICHUS
(MHOUBHyaTbHOE, B TPYNIE) B HM3MEHSIONMIUXCA YCJIOBHUSIX HAa OCHOBAaHMM aHAIN3a
Ounonoruueckoi nHGOpMalny; MIaHUPOBAHUE  JICHCTBUU B HOBOM  CHUTyallHH
HA OCHOBAHMM 3HAHUHN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MertanpeaMeTHblIe pe3yJbTAThI:

B cghepe osnaoenus ynusepcanbHvimu yueOHbIMU NO3HABAMENbHBIMU OCUCBUIMU.
ba3oBbl€ JIOTHYECKHE JIEUCTBUS:
® BBISBIATH M XapaKTEpU30BaTh CYIIECTBEHHbIC TMPU3HAKKA OHOJIOTHYECKUX
00BEKTOB (SIBJICHUN);
® YCTaHAaBJIMBATh CYIIECTBEHHBIM TMPHU3HAK KiIacCU(PUKAIMK  OUOJTOTHYECKUX
00BEKTOB (SIBJICHUI, MPOLIECCOB), OCHOBAHUS Jisi OOOOIIEHUS U CpPaBHEHUS,

KPUTEPUU IIPOBOIUMOTO AHAIN3A;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U

IPOTUBOpPEYMsI B paccMaTpUBaeMbIX (akTax W HAONIOJACHMSIX; TMpeJjaratb

KPUTEPHUH JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

® BBIBIATH JeUIUTHI HHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I PEIICHUS
MOCTaBJICHHOM 3a/1a4H;

® BBISBIATh NPUYNHHO-CIEACTBEHHBIC CBSI3M TMPU M3YYCHUH OUOJIOTHYECKUX
SIBJICHUW W TIPOLIECCOB; JeiaTh BBIBOABI C HCIOJb30BAHUEM JACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTHUH, (OPMYIHPOBATH
TUTIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus: yueOHON OMOJIOTMUecKOoi 3ajauu
(cpaBHUBATh HECKOJILKO BapUAHTOB PEILICHUS, BRIOUpATh HauboIee MOIXOASAIINI
C YU4€TOM CaMOCTOSATENILHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBble nccenoBaTebekue 1eHCTBUS:

® KCIIOJBH30BaTh BOMPOCHI KaK UCCIEA0BATEIILCKUN HHCTPYMEHT TTO3HAHUS;

e (QopMmynupoBaTh BOMPOCH, (DUKCUPYIOIIUE Pa3pblB MEXKIY pPEAIbHBIM U
KEJIATeIbHBIM  COCTOSIHUEM  CUTyall, OOBEKTa, U  CaMOCTOSITEIHHO
yCTaHABJIMBATh HCKOMOE U JITAHHOE;

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

® TIPOBOJMTH MO CAMOCTOSATEIHHO COCTABIICHHOMY TIJIaHY HAaOIIOICHHUE, HECIIOKHBIHI
OMOJIOTUYECKUIA JKCIIEPUMEHT, HEOOJIBIOE WCCIIENOBAHUE TIO YCTAaHOBJICHUIO
0COOEHHOCTEM OMOJOTHUECKOTO 00bEeKTa (IIporiecca) 3yueHus,

® TIPUYNHHO-CICACTBEHHBIX CBSI3ed W 3aBUCHMOCTEH OMOJOTUYECKHX OOBEKTOB
MEXy COOOM;



OLICHHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIMIO, MOIYYCHHYIO B
X0/J1e HAaOJIIOICHUS U SKCTIEPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yJbTaTaM
POBEIEHHOIO HAOIOACHUS, SKCIEPUMEHTA, BIAJETh MHCTPYMEHTaAMHU OIICHKU
JOCTOBEPHOCTH MOJYYEHHBIX BBIBOJOB U 0000IIEHUN;

MIPOTHO3UPOBATH BO3MOXKHOE JaNbHEIIee pa3BUTHE OMOJOTHIECKUX MPOIIECCOB U
UX TOCJIEJICTBHS B aHAJOTMYHBIX WJIM CXOJHBIX CHTYyalUAX, & TAK)KE BBIIIBUIaTh
MPEIOJIOKEHUS 00 UX PA3BUTUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

PaGora ¢ uadopmanvei:

MPUMEHSATH PA3JMYHbIE METObl, HHCTPYMEHTHI U 3aIIPOCHI MIPU MTOUCKE U 0TOOpE
Ouonornuyeckod HMHGOpPMALKMU WM JAaHHBIX K3 MCTOYHMKOB C YYETOM
MPEeI0KEHHOM y4eOHOM OMOIOTUUecKOoi 3a/1auu;

BbIOMpaTh,  AHANU3UPOBATh, CHUCTEMATU3UPOBATh UM  HMHTEPIPETHPOBATH
OMOJIOTUYECKYIO0 HH(POPMALIMIO Pa3IMYHBIX BUOB U OPM IIPENCTABIICHHUS,
HaXOJUTh CXOJIHbIE apIyMEHTHI (ITOATBEPKIAI0IIME WIH OIIPOBEPIaIOIINE OJHY U
Ty %€ UJICI0, BEPCHIO) B PA3IMUHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO ()OpMY MpE/ICTaBICHUS HH(DOPMALUU U
WUTIOCTPUPOBATH PEIIAEMBbIE 3aja4H HECIIOKHBIMU CXEMaMH, THarpaMmMaMu, HHOU
rpaduKoOi U X KOMOMHAIUSAMU;

OLICHUBATh HAAEKHOCTh OMOJIOTMYECKOW HWH(OpMamuu 1O  KPUTEPUsIM,
MPENIOKEHHBIM YUUTENIEM WU CPOPMYITHPOBAHHBIM CaMOCTOSTENbHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTMYECKYIO0 HH(OpMALHIO.

B chepe osraoenus ynusepcanbhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OCUCMEUIMU
OOuienue:

BOCIIPUHUMATH U (HOPMYTUPOBATH CYXKJEHUS, BRIPAXKaTh SMOILIUU B TIPOIIECCE
BBITIOJTHEHUS MMPAKTUYECKUX U JTA0OPATOPHBIX padoT;

BBIPAKATh ce0s1 (CBOIO TOUKY 3PEHUS) B YCTHBIX U MMMCbMEHHBIX TEKCTaX;
pacno3HaBaTh HeBepOadbHBIE CpEICTBa OOIICHWS, TIOHMMATh 3HAYCHHE
COIIMAJILHBIX 3HAKOB, 3HAaTh M paclo3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX
CUTYaIMi U CMATYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMAaTh HAMEpPEHUsl [JPYyTUX, MNPOSIBIATh YBAXKUTEIBHOE OTHOILICHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI€ JMajiora u/min IUCKYCCUM 3a1aBaTh BOIIPOCHI MO CYHIECTBY 00CYyXK1aeMOn
OMOJIOTUYECKOM TEMbl M BBICKA3bIBaTh WJICU, HAICJIEHHbIE Ha pelieHue
OHMOJIOrMYeCKOH 3a7aui U MOAAep KaHue OJIaroKenaTeIbHOCTH OOIICHNUS;
CONIOCTABJISATh CBOM CYXKAECHUA C CYXICHUSMH JPYTUX YYaCTHUKOB JIHAJIOTra,
OOHapyXUBaTh PA3JIUYUS U CXOJICTBO MO3UIUN;

MyOJIMYHO TIPEACTABIATH PE3YJIBTATHl BBIMOJHEHHOTO OWOJIOTHYECKOTO OIBITa
(aKCTIepuMeHTa, UCCIIEIOBAHUS, IPOEKTA);



® CaMOCTOSITEIPHO BEIOMPATH (hOpMAT BBICTYIUICHUS C YUETOM 3a/1a4 IPE3ECHTAIIUN 1
O0COOEHHOCTEW ayauTOpUM M B COOTBETCTBUM C HHUM COCTaBJISTh YCTHBIE U
MMACbMEHHBIC TEKCTHI C UCTIOIb30BAHUEM WJUTFOCTPATUBHBIX MaTEPUATIOB.

CoBMecTHas 1eATeIbHOCTh (COTPYIHUYECTBO):

® [IOHMMAaTh W WCIOJIb30BaTh TPEUMYIIECTBA KOMAHIHON ¥ WHIWBHUIYaIbHOU
paboThl MIpU pEUICHUU KOHKPETHOM OMOJOTHYECKOM MpoOjeMbl, 0O0CHOBHIBATH
HEOOXOAMMOCTh MPUMEHEHHs TPYIIOBBIX (HOPM B3aMMOJICUCTBHS TIPH PEIICHUN
MMOCTaBJICHHON y4eOHOM 3a1a4m;

® [IPUHUMATH LI€JTb COBMECTHOM JESITENbHOCTH, KOJUIEKTUBHO CTPOUTD JEHCTBUS 110
e MOCTIKEHHUIO: PacCHpeeNsiTh POJIH, JOTOBApUBATHCS, OOCYX AAaTh MPOILECC U
pe3yibTaT COBMECTHON paboThI;

e yMeTh 0000IaTh MHEHHS HECKOJBKUX JIIOJCH, TMPOSIBISATH TOTOBHOCTH
PYKOBOJIUTb, BBITIOJIHITH MOPYYCHUS, TOAUUHSITHCS;

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pPabOThI, OMPENEATh CBOIO POJib (C
y4ETOM TPEANOUYTCHU U BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJCHCTBUS),
pacmpenenaTh 3adaud MEXIy WICHaMH KOMaHIbI, Y9acTBOBaTh B TPYIIIOBBIX
dbopmax paboTsl (00CyX1eHMs, 0OMEH MHEHUSIMU, MO3TOBBIE IIITYPMbI U UHBIE);

® BBIMTOJHITH CBOIO YaCTh PAOOTHI, JOCTUTATh KAUECTBEHHOTO PE3YJIbTaTa II0 CBOEMY
HAIPaBJICHUIO U KOOPAUHUPOBATH CBOU JACHCTBUS C IPYTUMH YJIC€HAMHU KOMaH/IbI;

® OIICHMBATh KayeCTBO CBOEro BKJAJa B OOMUN MPOAYKT TIO KPUTEPHSIM,
CaMOCTOSITENIbHO  CPOPMYJMPOBAHHBIM  YYaCTHUKAMH  B3aUMO/JICHCTBUS;
CpPaBHUBATh PE3YJIbTATHI C UCXOAHOM 3a1a4€H M BKJIAJl KAXI0T0 YJIECHA KOMaH bl B
JOCTI)KEHUE PEe3yJbTAaTOB, pasleisaTh cepy OTBETCTBEHHOCTH W TPOSBISTH
TOTOBHOCTB K MPEIOCTABICHUIO OTYETA MEPE TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIBbHBIX KOMMYHUKATHBHBIX JCHCTBUN, KOTOpas
obecrnieunBaeT CHOPMUPOBAHHOCTH COLUAIBHBIX HABBIKOB U IMOIMOHAIBLHOTO
MHTEJUIEKTA [IKOJIbHUKOB.

B ceepe oenadenus ynueepcanvHoiMu yueOHLIMU PeYISIMUBHLIMU OCUCTNGUMUL:
CamMmoopraHu3zamnusi:
® BBIABIATH MNPOOJIEMBI [JIsi PEIICHUS B KU3HEHHBIX M YYEOHBIX CHUTYyaIlUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OPHUEHTHPOBATHCS B PA3IMYHBIX TTOJIX0/IaX MPUHATUS PEIICHUH (MHANBUIYATBHOE,
NPUHATUE PEIICHUS B TPYIIE, MPUHATHE PEIICHUH TPYIIION );

® CaMOCTOSTCILHO COCTAaBIIATh QJITOPUTM peIIeHHs 3aJadud (MM €ro 4YacTh),
BBIOMpATh CMOcO0 pelieHus Yy4eOHOM OHMOJOTrMYEecKOM 3aJayul ¢ y4ETOM
UMEIOIINUXCS PECYpCOB W COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
MpeyiaracMbie BApUAHTHI PEIICHUH;

® COCTaBIATh IUIAaH JCWCTBUH (IUIaH peanu3alldd HaMEUEHHOTO aJropuTMa
peIieHus), KOPPEKTUPOBATh TMPEIJIOKEHHBIN aJITOPUTM C YYETOM TIOTyUCHHUS
HOBBIX OMOJIOTUUECKUX 3HAaHHUM 00 n3yuyaeMoM OHOJIOTUYECKOM OOBEKTE;

® JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE.



CaMOKOHTPOJIb (pediaekcust):

BJIA/IETh CIIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHBAIIUU U pedIieKcHu;

JaBaTh aJ€KBATHYIO OLEHKY CUTYALIMH U MPEJIaraTh IUIaH €€ N3MEHEHUS;
YUHUTBIBATh KOHTEKCT U MPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH
pemieHuy  y4eOHOW OHMOJIOTMUECKOW 3a/Jaud, aJanTHpOBaTh pEIICHHE K
MEHSIOIIMMCS O0CTOSTENbCTBAM;

OOBSACHSITH MPUUUHBI JOCTHKEHUS (HEIOCTUKEHUS) PE3YNIbTATOB JICSITEIIbHOCTH,
JaBaTh OIICHKY MPHOOPETEHHOMY OIBITY, YMETh HaxOJUTh TO3UTHBHOE B
POU30LIEANIECH CUTYaIUH;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
MU3MEHUBIINXCSA CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYAHOCTEH;
OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIH U YCIOBHSIM.

9MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pasnuyaTh, Ha3pIBaTh M YIMPABIATH COOCTBEHHBIMH SMOIUSMUA W SMOIUSIMHU
APYTHX;

BBISIBIIATH U aHATM3UPOBATH MPUIUHBI SMOITUH;

CTaBUTH ce0s1 Ha MECTO JIPYroro YeJIOBEeKa, IOHUMATh MOTHUBBI M HAMEPCHHUS
ApPYTOro;

PETYIUPOBATH CITIOCOO BHIPAKCHHS IMOIIUH.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K IPYTOMY YE€JIOBEKY, €T0 MHEHHIO;

MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY M TaKOE ke MPaBO JPYTroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOMN YHUBEPCAbHBIX YUEOHBIX PEryJISTUBHBIX ICUCTBUI, KOTOpas
oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSSA
MO3UIIMS JIMYHOCTH), W >KU3HCHHBIX HABBIKOB JIMYHOCTH (yMpaBiieHUsS COOOM,
CaMOJIMCIMIUINHBI, YCTOMYMBOTO TTOBEICHMUS ).

IIpeaMeTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI
B no3naBatenbHONM (MHTEIUIEKTYyaJIbHOM) cdepe:

— TnpuoOpeTeHne OMbITa MCIOIB30BAHMS METOJIOB OMOJOTHYECKON HAYKHU C IIEJIBIO

M3y4eHUs] OUMOJIOTUYECKUX OOBEKTOB, SIBJIGHUM W MPOIECCOB: HAOJIOICHUE, OMMCAHHUE,

IMPOBCACHUC HCCIOKHBIX OMOJOrHYECKHUX OITBITOB H OKCIICPUMCHTOB, B TOM 4YHCJIC C

WCIIOJIb30BAaHHEM aHAJIOTOBBIX U ITU(PPOBBIX OMOJOTUIECKUX MPUOOPOB U HHCTPYMEHTOB;

(I)OpMI/IpOBaHI/IC YMEHHA UHTCTPUPOBATH OMOJIOrMYeCKHUE 3HAHMS CO 3HAHHSIMH U3

Ipyrux y4eOHbIX mpeaMeToB ((hU3MUKH, XUMHUH, Teorpaduu, UCTOPUHU, OOIIECTBO3HAHUS
UT. 1.);



— (opmupoBanue yMeHUil pemath yueOHbIe 3a1a4 OMOJOTUYECKOTO COMIepKAHUS,
BBISIBJSITH ~ TPUYMHHO-CJICJICTBEHHBIC  CBSI3W,  NPOBOAWTH  KAaYeCTBCHHBIE U
KOJTMYECTBEHHBIC PACUETHI, IeTIaTh BHIBOIBI HA OCHOBAHUH TIOJTyYCHHBIX PE3yJIbTaTOB;

— (¢dopMHupOBaHHE YMEHUS TUTAHUPOBATh Y4eOHOE HCCIICIOBAHHUE WJIM TPOCKTHYIO
paboTy C yu4eToM MOCTAaBICHHOU 1eNu: (opMyInpoBaTh MPOOIEMy, TUTIOTE3Y U CTAaBUTh
3aJla4ll WCCIICIOBaHMS, BBHIOMpATh aJeKBAaTHO ITOCTaBJICHHON IIETM METOMBI, JeNaTh
BBIBO/JIBI IO PE3YJIbTaTaM MCCIIEAOBAHUS W MMPOCKTHOMN EATEIHbHOCTH;

— (QopmMupoBaHne UWHTEpeca K  yriayOJeHWr0  OMONOTHMYECKMX  3HaHUH
(mpeanpoduibHas MOATOTOBKA U NMPOodeCCHOHAIbHAS OPUEHTAIIMS) U BRIOOPY OUOJIOTUH
Kak Ipo(UILHOTO MpeAMeTa Ha CTYNIEHU CPEIHET0 MOJTHOTO 00pa30BaHus JjIs Oyyiien
npodeccuoHanbHON JIeATeNbHOCTH, B 00JIacTU OWOJOTHUH, MEAMIMHBI, 3KOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO351CTBA;

— BIIQJICHUE HaBbIKaMu paboThl ¢ uH(OpManueld ecTECTBEHHO-HAYYHOTO
COJICp>KaHMsl, MPEJCTABICHHOW B pa3HON gopme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeMm, TpadukoB, JauarpamMm, MoJieliel, H300paKeHM), KPUTHYECKOTO aHajIu3a
uH(GOPMAIUH U OLIEHKH €€ JOCTOBEPHOCTH;

— yMEHHUE HHTETPUPOBATH OMOJIOTMUECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
IPEIMETOB; UHTEPEC K YIIIYOJICHHIO OMOJIOTMUECKUX 3HAHUN U BBIOOPY OMOJIOTHHU Kak
npouIbHOTO TpenMeTa Ha ypOBHE CpelHero oOiiero oOpa3oBaHus Mg Oymayiien
poheCCUOHAIBHOM JICSITEILHOCTA B 00JIaCTH  OMOJIOTHMH, MEIUIIMHBI, JKOJOTHH,
BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, NHUINCBOW IMPOMBINIJICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTCPUATMCTHYCCKOW CYITHOCTH
TCHOMOB JKHUBBIX OPTaHU3MOB M PETYJISIIHIO KX PaOOTHI,

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH CpeIbl, BIUSIOMNX Ha Pa3BUTHE U
CYIIIECTBOBAHHE KMBBIX OPTAHU3MOB, aIANTAIMK K (paKTOpaM OKPYKAIOIIEH Cpeibl;

— 3HAHWE OCHOBHBIX MOAXOJO0B OMOTEXHOJIOTHH, UCIIOJIB30BAHMS €€ JTOCTIKCHHUH B
COBPEMEHHOM KU3HU YeJIOBEKa, 0COOCHHOCTHU HMCIOIB30BAHMS KUBBIX OPTaHU3MOB JIJIS
IIPOU3BOJICTBEHHBIX HYXK]] YEJIOBEKA,

— 3HaAHWE OCHOBHBIX IMOJXOJI0B CEICKIIMU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepU30BaTh TECHETUYECKM  MOAU(PUIIMPOBAHHBIE  PACTCHUS, OINEPUPOBATH
MOHATUSAMHU, THOPUAM3AIMS, OTHAJeHHAs THOPUIM3alNs, HWCKYCCTBCHHBIH OTOOD,
reTepo3uc, TpaHChOpMaIHs, MyTareHe3, TCHETHYIECKOE PEAAKTHPOBAHUE;

— TIOHUMaHWE MOJICKYJIAPHBIX  MEXaHHW3MOB  peall3alliil  HACJIeJICTBCHHON
nH(OpMAIUK U YMEHHE CBOOOTHO ONIEPUPOBATH OCHOBHBIMU MTOHSATUSMHU MOJICKYJISIPHOM
OMOJIOTHH U €€ COBPEMEHHBIX HAIIPABJICHUH — FeHOMUKH, METar€HOMHUKH, IPOTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JIEBaHUH YeJIOBEKa, MEXaHM3MOB MX Pa3BUTHS, CIIOCO0AX
UX JUArHOCTUKH U JICUCHUSI.



TEMATUYECKOE INTAHUPOBAHUE
Moayab «Kak :KUBOTHBIE H PACTEHHS NPHUCIIOCAOIUBATCI» O KJIACC

(17 gacoB)
TeMbl OcHOBHOE coJepkaHue JlesiTeJIbHOCTD
IIKOJHHUKOB
1. M1 uccaexyem CBoiicTBa U CTPOEHUE KUBBIX [IpakTrueckas padbota
JKMBbIE 00bEKTHI OpraHu3MoB (cTpoeHue kietkn). | «CocTtaBisieM KHUTY
(2 v) Bun, ocobp — opranusm kak PEeKOpJIOB  pacTeHUH |

eqnHas cucreMa. Axanranun
(mpucnocobnenus). [lousarue
rOMeOCTa3a JKUBOTO OpPTraHu3Ma.
CriocoObl ero nmojaiep KkaHusl.
OrpannueHus
MOPGhOIOTHYECKUX U
(U3HOTOTUYECKUX adaNTaI|M.
[Touemy opranus3msbl He
CTaHOBSITCS OECKOHEYHO
OOJIBIIMMH, MAaJICHEKAMU,
BCCSITHBIM.

JKUBOTHBIX HAIIICTO Kpas».

2. Bausinue
OKpYXKAKOLIel
cpelbl HA JKUBbIE
opranu3msli (8 1)

@DaKTOpPBI OKPYKAIOLIEH CPEbI
(abmoTHueckre, OMOTHYECKHE,
aHTpornore’ssie). [Ipumepsl
abnoTnyeckux (hakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUC HA )KU3HEIEATESILHOCTD
KUBBIX OPTaHU3MOB:
TeMITepaTypa, CBET, BIaKHOCTb.
OcHOBHbBIE 3aKOHOMEPHOCTHU
IIPUCITOCOOJICHHS KUBBIX
OpPraHu3MOB K a0OMOTHYECKUM
dakTopam. I[IpucnocobaeHus K
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQ)KHOCTH U CBET.

[IpakTrueckoe 3ansTue
«Yto pactBOpsieTcs B
BOJIEY.

[IpakTrueckoe 3aHsTue
«JIen mimaBaeT B BOJE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».

[IpakTrueckoe 3aHsATHE
«ITurmeHTh) (MOKHO
pa3lieauTh Ha BaTMaHe
KpacUTEJIU U3
dbomacTepoBy.

3. B3zaumopaeiictBust

JKHBBIX OPraHA3MOB
(29)

buotnueckue paxropsr.
3aKOHOMEPHOCTH Pa3BUTHS
MEKBUOBBIX
B3aUMOOTHOIIIEHUN.
KosBosmtonus (XUIHUK-KEePTBa;
napa3uT-X03siMH) DBOTIOIUS
cTpareruit JoObIBAaHUS MULIH.
CoumanbHOCTh. BUibI-
BCeJeHIbl. [lepeuenb pacTenuii-
BPEIUTEIIEH.




4. Yesi0BeK B KU3HH
pacTeHuH U
KHBOTHBIX? (3 u)

AHTpONOreHHbIe PaKTOPHI.
[IpaBna u, 94TO MEPBOOBITHHIE
JIFOTU SKWJIA B TADMOHUH C
npupoaoi. OgomMaliHUBaHUE U
IpUPYUYECHHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMUPAIOLIUE BUBI, KaK 3TO
nenatb. KynpTypHble pacTeHus u
ux aukue npenku. [louemy
BaYKHO MX COXPAHSATb.
Pa3nooOpa3ue KynbTypHBIX
pPacTEeHHII U UX 3HAYEHUE B
XKU3HU YenoBeka. KpacHas kaura
Bameit Teppuropun. Oco6o
OXpaHsSIEMbIE TEPPUTOPUH,
3anoBeHUKU Poccum u mMupa.

[IpakTuueckas pabota
«Pa3zHoobpazue
KyJBTYPHBIX PACTCHUH B
BaIlIeM PETHOHEY.

5. Dkogornueckue
HUIM (2 4)

buocdepa — ogHa u3
BOKHEUIINX 000JI0YEK 3eMIIH.
UYTo Takoe «3KOJIOTHIECKHE
HUIIN» U KaK OHH
dopmupytrotcsa? GopmupoBaHue
3HaHUU 110 OMOpPa3HOOOPaA3UI0
KUZHEHHBIX (HOpM,
MOBEJCHUYECKUX
PUCTIOCOOJICHUIA,
MOIU(DUKAITMOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
cOOOI1IeCTBA U UX THIIBI.
Pa3Butre u cMeHbI
PaCTUTEIIBHBIX COOOIIECTB.

[IpakTueckas
pabota
«DeHOIOrnYeCK1e
HAOTIOICHUS.

Moayab «OcHOBBI pacTeHneBoACTBa» 6 Kiaacce (17 yacoB)

Tembl

OcHoBHOe coaep:xaHue

JlesiTEeJIbHOCTD
MIKO0JbHUKOB

Tema 1. BBenenue B
PacTeHreBOACTBO
(1 9)

UYro-Takoe pacTeHUEBOCTBO:
OCHOBHBIE (DaKTOPBI
BBIPAIMBAHNS PACTCHUM.
Hcrtopus pa3sutus
arpOXMMHUYECKUX 3HAHUHN
(padotel M.B. JlomonocoBa, O.
JIubuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupssena,
I1.A. KocTpiuena.




Tema 2.
ArpoTexHUYecKui
IKCHepUMeHT (2 1)

[IpaBuiia mocTaHOBKHU
arpo3KCIEPUMEHTOB.
ITocTaHOBKA SKCIEPUMEHTOB C
pacTeHusiMU. Be1OOp TeMBI,
COCTABJICHHE TMIIOTE3bI, LETU U
3a/1a4 3KCIEPUMEHTA 110
BBIPAIIMBAHNUIO PACTCHUH B
KOHTPOJIMPYEMOM Cpelie.
KoHTtpoin, noBTOpHOCTH,
IIPOBEICHNUE YKCIIEPUMEHTA.
[InanupoBaHue SKCIEPUMEHTA.
OcBoeHue TEXHOIOTUU
KPYTJIOTOAUYHOIO BBIPAIIMBAHUS
CaJaToB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
VCKYCCTBEHHBIX YCIOBUSIX.

Tema 3. Posb
XHMHUYECKHUX
3JIEMEHTOB B
NMTAHUU PACTEHUH

(54

Bopa. PactBop. BeITskka.

Ponp xumuyecknx

AJIEMEHTOB B MUTAHUU PACTEHU.
[TomyyeHne nuTaTeNbHBIX
BEILIECTB PACTCHUSIMH.

VY noOpeHnusi: opraHu4eckue,
MUHEpAJIbHbIE,
MUKpoOHosornyeckue. Tumsl
NIMTaHWs pacTeHui. Bo3nymHoe
1 MUHEpaJIbHOE (KOPHEBOE)
NMUATaHUE pacTeHui. TpaHcnopt
MUTATEJIbHBIX BEIECTB
pacTeHuii: BOCXOAAIINN U
HUCXOISAIUN TOK. Baxkuenmue
Kanuiinele, pochopHbie U
a30THBIC YAOOPEHUS, UX

ATambl OHTOTEHEe3a, (PaKTOopHI,
BIIASIFOIME HA POCT PACTEHHM.

[IpakTuueckas padora
«Ilutranue pacreHuu:
TEXHOJIOTHSI
IPUTOTOBJICHHUS
MUTATENbHBIX PACTBOPOB
JUTSL pa3HBIX KYJIBTYpPY.
[Tpaktrueckas paborta
«MOHHUTOpPUHT
MUHEPaIbHOTO MUTAHUS
pacTeHu».




Tema 4.
Peryasitopsl pocra
pacreHmid. 3ammuTa
pacrennii (1 4)

[TonsiTue o perynsiTopax pocrta
pactenuii. CTUMYIIATOPBI pOCTa
— ¢putoropmonsl MHrHOUTOPHI
pocTa paCTCHUN.
DOUTOMOHUTOPUHTHU OIICHKA
COCTOSIHUSL PACTECHUM.
CoBpeMeHHBIE CITOCOObI
MOHUTOPHUHTA.3aIUTAa PACTCHUI
OTBPEIUTEIEH: OCHOBBI
ouomeroa.

Tema 5. Boanas,
necyaHasi u
NnoYBeHHAas
KYJbTYPbl, HX
NpUMeHEeHHUE B
BbIPAIIMBAHUU
pacTeHuM.
dusnojorus
pacrennii (3 u)

Bonnas, necuanasi v moyBeHHast
KYJBTYpPBI, UX IPUMECHECHHUE B
BBIPAIIMBAHUY PACTEHUMN.
[IpoBeneHre BOAbI B KOPHE U
cTebie pacTeHUIl.

Boaneiil pexuM pacTeHuU:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BIIUAIONIME HA UX PACKPBITHE U
3aKpbITHE. 3HAUCHUE MEXaHU3Ma
peryJiy UCTIapeHus BJIaru
pacTeHueM.

POTOCUHTE3 — YHUKAJIBHBIN
npouecc pacteHuil. TeMHoBas u
cBeroBas (as3sl PoToCHHTESA.
3HadyeHue porocuHTE3a IS
KUBBIX OpraHnu3MoB. DaKTOPbI
pocTa pacTeHU: BO3AYX U
aspanus. [logzemHoe npixanue
pPaCTEeHHIl: COCTaB IOYBEHHOTO
BO3/1yXa, ra3000MeH.

[TpakTryeckas padorta
«IIpuroroBnenune
npenapara yCTbHUI
METOJIOM CJIETIKa».




(bOTOCUHTETUYECKOM
AKTUBHOCTHU PAaCTEHUU U
(bakTOpOB, BIUSIONINX HA
HEe».

[IpakTuueckas paborta
«Anpanus, COz u O,.
JIpIXaHuE paCTCHUI.
[IpakTuueckas paborta
«JlpIxaHue pacTeHUM:
OIIEHKA MHTEHCUBHOCTH
JbIXaHUSI PACTEHUN U
IIJIOJIOBY.
Hccnenosarensckue
pabotsl «Bnusiaue
croco0a BbIpALUBaHUS
(cocTaBa mUTaTEIHHOM
CMECH, CXEMbI BHECEHH)
Ha POCT U Pa3BUTHSA
Pa3IMYHBIX PACTEHUI.

Tema 6.
KyasTypHbie
pacTeHmusl.
CoBpemMeHHbIE

aACNEeKThbI CeJIeKIUH
(39

Kak uenoBek ctan UCmoab30BaTh
pactenusi? CBsi3b pa3BUTHS
UMBHJIM3ALUN YEJIOBEKA U
OJIOMAIlIHUBaHMS PACTEHUM.

JlomecTukanus.
HacnencrBeHHOCTD M
N3MEHUYMBOCTb — OCHOBHBIEC
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Buanl
U3MEHUYMBOCTD.

[TpakTuueckas padborta
«MoaubukanmoHHas
W3MEHUYUBOCTH (JIUCThS,
UTOJIKA C OJTHOTO
pacTeHus).




3nauenue padot H.M. Bapuoga.

3aKOH TOMOJIOTUYECKHX PSIOB.
L{eHTpbl TPOUCXOKIACHUS
KYJIbTYpHBbIX pactenuit H.1.
Basunona u I1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIINH.

I'ubpuauzanus. @opmel oTOOpA.

OcHOBHBIE HaNpPaBIICHUS
CEJIEKLMU: YIIyUIICHHUE
YPOXKaUHOCTH, YCTOMYUBOCTH K
OMOTUYECKUM U aOMOTUYECKUM
dakTopam.

Ectp 11 xu3Hp B ipoOupke?
buoTtexHOMOTHs KyJIbTYpPHBIX
pacTEHUN.

Kak uenoBek Mmoxet
MOJAU(PUITUPOBATH PACTEHUS?
CoBpemMeHHbIE TOAXObI U
JTOCTUKEHHUS TEHETHYECKOTO
pPEIAKTUPOBAHUS PACTEHUM.

Tema 7.
PacTturennHast

npoaykiusi (2 1)

Hanzemnrbie u mog3eMHbIE
opransl pactenuit. [loGer u
BUJIOM3MEHEHHBII TO0er
pactenunii. CriocoObl
Pa3MHOXKEHUS PACTEHUN.
[TonsTHe 0 KauecTBE MPOAYKTOB
nutanus. [IpoGremsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIopTHbIMU. Jlorucrrka
JIOCTaBKHU U CPEACTBA
COXpPaHEHUS TPOIYKTOB
nutaHua. MuKpo3esneHs:
MOJIE3HOCTh UTEXHOJIOTHSI.
XUMHAYECKAN aHAIU3

MPOAYKIIHH.

[TpakTuueckas padora
«MeTto bl OLICHKHU
Ka4yeCTBa PaCTUTEIIbHON
MPOAYKIHNU: XPAHCHUE U
COXPaHHOCTh
MATATEIbHBIX BEIIECTB.
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