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HOACHUTEJIBHAA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HaueHue mnporpammbl. [Iporpamma pazpaboraHa B
COOTBETCTBHM C TpeOoBaHUsAIMU DeAepalbHOIO TOCYAapCTBEHHOIO 00pa30oBaTENIbHOIO
CTaHJapTa OCHOBHOIO 0OIero oOpa3oBaHUs, OpPHEHTHUpPOBaHA Ha oOOecleueHHe
WHIUBUAYAIBHBIX MOTpeOHOCTEH 00yyalolmuXcsi M HalpaBieHa Ha JOCTHXKEHUE
IUIAHUPYEMBIX PE3YyJIbTATOB OCBOEHHS MPOrpaMMbl OCHOBHOT'O O0IIEro oOpa3oBaHUs C
y4e€TOM BbIOOpAa YYaCTHHUKAMHU OOpa30BaTENbHBIX OTHOLIEHUNH KYpCOB BHEYPOUYHOU
JEeSTENBHOCTU. DTO MO3BOJIET 00ECIIEUUTh €IMHCTBO 00s13aTeNbHbIX TpeboBanuit ®I'OC
BO BCEM MPOCTPAHCTBE IIKOJIHHOTO 0Opa3OBaHMs: HE TOJbKO HAa YPOKE, HO U 3a €ro
npeeaamu.

AKTyallbHOCTh ~ peajiu3allid  JTaHHOW  MporpamMMmbl  OOyCJIOBJIEHa  caMoOU
0COOEHHOCTBIO MTPOEKTHO-UCCIEA0BATENBCKOM AESITEIbHOCTH. JTa NEATEIBHOCTD JIEKUT
B OCHOBE T03HABaTEIBLHOTO UHTEpeca peOeHKa, SBISIETCA 3aJ10rOM YMEHHUS TUIAaHUPOBATH
Mo0bIe ACMCTBYS U BaXKHBIM YCJIOBUEM YCIICUTHOM peanu3anuu uzaeil. Jlroopie n3MeHeHus
COBPEMEHHOI'0 OOIIEeCTBa CBS3aHbl C NPOEKTAMH U HCCIEIOBAaHUSIMH — B HaykKe,
TBOpUECTBE, OM3HEce, 00IIEeCTBEHHON KU3HU. [[0ATOMY Ba’KHBIM AJIEMEHTOM Pa3BUTHS
JUYHOCTU oO0yuaromierocst sBigeTcs (HOPMHPOBAHUE OCHOBHBIX HABBIKOB IMPOEKTHO-
UCCIIEN0BATEIBCKON IESITEIIbHOCTH.

[Iporpammoii npeaycMoTpeHO (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETUUYECKOTO
YpOBHS 3HAaHUW, a TaKkKe W TMPAKTUYECKOro OmbiTa paboTel C JabOpaTOPHBIM
0o00OpyZOBaHUEM, OBJAJICHUE MPUEMaMH MCCIEAOBATENbCKON NeATenbHOCTH. MeTobl
opraHu3anudd  00pa3oBaTeNIbHOW W HAYYHO-HCCIENOBATEIbCKON  JACSTEIbHOCTU
npenycMaTpuBaloT (GOpPMHUPOBAHHE Y OOYYAIOIIMXCS HECTAaHAAPTHOTO TBOPYECKOTO
MBIIIJIEHUS, CBOOOIbI CAMOBBIPAKEHUS U UHIMBUIYAIbHOCTHU CY>KJICHU.

Jlisi monHOro ydeTa MOTPEOHOCTEH yyaliuxcs B MPOTpaMME HCIOJIB3YeTCs
muddepeHIMpPOBaHHBIA TOAXO0M, YTO CTUMYJIMPYET YdYallerocs K YBEIUYCHHUIO
NMOTPEOHOCTH B MHAUBUAYAIbHOM, MHTEJUIEKTYaIbHON U TIO3HABATEILHOM JESITEIbHOCTH
Y pa3BUTHIO HAYYHO-UCCIIEA0BATENbCKUX HABBIKOB. [Iporpamma ctaneT BocTpeOOBaHHOM
B IIEPBYIO OYEpEab IIKOJbHUKAMH, KOTOpbIE HMEIOT CTOMKHNA HHTEpeC H
COOTBETCTBYIOILYIO MOTUBALIMIO K U3YUEHUIO NIPEAMETOB €CTECTBEHHO-HAYYHOIO [IMKIIa,
€CTECTBEHHBIM HAyKaM M TEXHOJIOTHSIM.

B moapocTkoBOM BO3pacTe ydaluiuecs NposBIISIIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 005acTh 3HAHWW, HAYYHOM HAMpaBICHUU WU TNPOPECCHOHATBHOU
aesitensHOCTH. Takum o0Opa3oM NpoHcXonuT (HOPMHUPOBAHHME TIO3HABATEIBHOW U
po(eCCUOHATBHON COCTABISAIOLIEH JIMYHOCTH, TOMOraeT y4alemycs B ONpeaeiIeHUN
OyayLIero >KM3HEHHOT'O ITyTH U B IPO(ECCUOHAIBHOM BBIOOPE MOCIE OKOHYAHMSI IIKOJBI.
ITono6HOro poja 3aMHTEPECOBAHHOCTh CTUMYJIUPYET OCTOSIHHOE JKEIaHUE IIKOJIbHUKA
K MO3HaHUIO HOBOI'O, PACUIMPEHHUIO U YIiayOJEHUIO COOTBETCTBYIOUIUX 3HAHMM, U



MOJIYYCHHIO HOBBIX B TOM YHCJIC TPAKTUYCCKUX HABBIKOB, a TaKXE MOTHUBUPYET
y4aierocsi Ha npo(OopueHTaIUIO.

[Iporpamma HameneHa Ha TOMOIIL PEOCHKY B OCBOSHHWM OCHOB OpTaHM3AIlUU U
OCYIIIECTBJICHHSI COOCTBEHHOM MPOEKTHO-UCCIIEI0BATEIBCKOM NEATEIBHOCTH, a TaKKe B
MPUOOPETCHHM  HEOOXOMMMOTO  ONbITa JJIss  pabOThl  HAA  HMHIWBHIYATbHBIM
MCCJICIOBAHUEM WM TPOEKTOM. [IporpaMma MOMOXET IIKOJBHHUKY B Oosiee TITyOOKOM
M3YYCHUH MHTEPECYIONIeH ero o0JacTH €CTECTBEHHBIX HAyK, a TAKKe B MPUOOPETECHUU
BRXHBIX COIMAJIBHBIX HABBIKOB, HEOOXOIWMBIX IS MPOJYKTUBHOW COIMAIU3AINNHA U
(dbopMHUpOBaHUS TPAKIAHCKON TTO3UITUN:

— HaBBIKa CaMOCTOSITCIIBHOTO PEIICHUS aKTYaJlbHBIX HCCIICIOBATCIBCKUX WU
NPAKTHYCCKUX 3a/1ad, BKIIOYAIOMIET0 B ce0s yMEHHE BHJETh M aHAJIW3HPOBATH
npoOJIeMBbl, HYXJAIONIUECs B PpEINICHWH, YMEHHE JCTaJbHO TNpopabaTeiBaTh U
peann30BBIBAThH CIIOCOOBI PaOOTHI ¢ HUMH, YMEHHE TNIAHUPOBATH COOCTBEHHYIO PaboTy H
CaMOCTOSITETTLHO KOHTPOJIMPOBATH CBOE TIPOIBIKEHHUE K KEITAEMOMY pe3yiIbTary;

— HaBbIKa T'€HEPHPOBaHUS M OQOPMIICHUS COOCTBEHHBIX HJCH, OOJICUCHHUS HX B
yI0OHYIO /ISl pacripocTpaneHus GopMmy;

— - HaBBIKA YBOKUTEIHHOTO OTHOIICHUS K Yy KHM B3TJIs1aM B UM, 0()OPMIICHHBIM
B paborax JApyrux JIOJeH, IPYruX aBTOPOB — BIIAJIEIBIEB MHTEIUIEKTyaIbHOU
COOCTBEHHOCTH;

— HaBbIKa  MYOJMYHOTO  BBICTYIUIGHHS  Tiepel  OOJIbIION  ayJauTOpueH,
apryMEHTHUPOBAaHMS U OTCTAaWBAaHMS CBOEM TOYKH 3pEHHUS, OTBETOB HAa BOIPOCHI
CBEPCTHHKOB W B3POCIBIX, YOSKIEHUSI IPYTrUX B CBOEH MPaBOTE, MPOJBUIKEHUS CBOUX
uaeu;

— HaBblka pabOTHI CO CHENUATU3UPOBAHHBIMU KOMITBIOTEPHBIMU MPOTpaMMaMH,
7a00paTOpHBIM  000PYJOBaHUEM, TEXHUUYECKUMU YCTPOMCTBaMH, OMOJIMOTEYHBIMU
dboHIaMH W HHBIMH pecypcaMu, C KOTOPBIMH MOXET OBITh CBsi3aHa MPOEKTHO-
MCCJIeI0BATEIbCKAS NESITEIbHOCTD IIKOJIbHUKA.

Kpome Toro, pabora mKOJbHWKA HaJ MTPOEKTOM WM HWCCIEeIOBaHUEM OyaeT
CIIOCOOCTBOBATH U PA3BUTHUIO €TO aIEKBATHOW CAMOOIICHKH.

BapuaunTtsl peanu3anuu nporpaMmmsl 4 GopMbl IPOBEICHUA 3AHATHI.

JlanHasi mporpaMma paccyuTaHa Ha paboOTy €O INKOJBHUKAaMU 9-6 KJIaccos.
[legarory BaxHEee aKIEHTUPOBATh CBOE BHUMAHHUE HE CTOJILKO Ha KayeCTBE pe3ybTaTa
MPOEKTA WJIM UCCIIEIOBAHMUS, CKOJIBKO Ha TOM, YTOOBI YUAIIUNCS TIOTydasl 3HAHKS B TOM
YHCJIC W Yepe3 BBITIOJIHCHNUE MPAKTUYECKOTO 3aaHusl, JIeJIal BRIBOIbI M YMO3AKITFOUCHUS
HAa OCHOBAaHHWHM CBOETO WCCIEAOBAHMS, YYWICS CpPaBHHBATh €r0 pPe3yJbTaThl C
TEOPETUUECKUM MATEPUATIOM U UCCIICIOBAHUSIMU IPYTUX IMKOJLHUKOB. Takum 00pa3om,
IITKOJIBHUK OCBOUT OCHOBBI TIPOEKTHO-UCCIIEI0BATEILCKON ACSITEIEHOCTH U TIPUOOpPETET
HABBIK KPUTUYECKOTO OTHOIIEHHUS K MaTepuay.



[Iporpamma pa3zbuTa Ha MOIAYJIH, KOTOPbIE MOTYT OBITH HCIIOJB30BaHbI JIHOO
4acTM4HO, JiMO0 moiHocThio. Tak wmonynb «Kak JKMBOTHBIE U pacTEHHUS
MPUCTIOCA0INBAIOTCS» (IBOJIOLMOHHASA SKOJIOTHUS) MPEAINOoaraeTcsl A U3y4eHHUs B 5
uiaM 6 Kiacce B TeueHue oaHoro roja (34 saca B rox).

B3auMocBsa3b ¢ nporpammoi BocnutaHus. IIporpamMmma Kypca BHEYpOYHOU
NEeSTENbHOCTH pa3paboTaHa € YYETOM pPEKOMEHAAIMl MPUMEPHOW MPOrpaMMbl
BOCIIUTAHUS, YUYUTHIBAET MICUXOJIOrO-NIEAarornyeckrue 0COOEHHOCTH JTaHHBIX BO3PACTHBIX
KaTeropuid. ITo MO3BOJISIET HAa NMPAKTUKE COECIUHUTH OOYYaIOIIYI0 U BOCIHUTATEIBHYIO
JeSTENbHOCTD TeJjarora, OpUEHTUPOBATh €€ HE TOJbKO HAa MHTEJUIEKTYaJbHOE, HO U Ha
HPABCTBEHHOE, COLMAJIbHOE pa3BUTHE peOeHKa. ITO MPOSBIISIETCS:

— B NPUOPUTETE JMYHOCTHBIX PE3YIbTATOB PEATU3ALMKU MPOTPAMMbl BHEYPOUYHOM
JeSTENbHOCTH, HAIIEIINX CBOE OTPAKEHHUE U KOHKPETH3AIMIO B IPUMEPHOHN MporpaMme
BOCIIUTAHUS;

— B BO3MOXXHOCTHM KOMIUIEKTOBaHHUS Pa3HOBO3PACTHBIX TPYII JJisi OpraHu3aliu
npoOPUEHTAIIMOHHON  JESATENBHOCTA IIKOJIBHUKOB, BOCIHUTATEIIbHOE 3HAYEHUE
KOTOPBIX OTMEYAETCS B MPUMEPHOU MporpaMMe BOCIIUTAHUS;

— B UHTEPAKTUBHBIX (opMax 3aHATHH JUIsI IIKOJIBHUKOB, OOECIEUMBAIOLIUX
OOJBIIYI0 HX BOBJIEYEHHOCTh B COBMECTHYIO C ME€JaroroM M JpyTMMU JI€TbMU
JESITEIbHOCTh U BO3MOKHOCTh 00pa30BaHus Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOIIHOCTEH,
KJIIOYEBOE 3HAYCHME KOTOPBIX JUI BOCHUTAaHUSA IIOJYEPKUBACTCA IPUMEPHOU
IPOrpaMMON BOCIIUTAHUS.



Oco0enHocTH padoTHI YUMTEIs IO IPpOrpaMMe. 3a/1a4a YUYUTENIS] COCTOUT B TOM,
YTOOBl  CONMPOBOXKJATh MpoLecc MNpoPecCHOHANbHOW OpPUEHTAlUU IIKOJbHUKA,
packpbiBasl MOTEHIHUAJ KaXJA0I0 4epe3 BOBJIECUEHHE B MHOTOOOPA3HYIO AESITEIBHOCTD,
OpraHU30BaHHYIO B pa3HbIX (hopmax. [Ipu 3ToM pe3yiabTaToM paboThl YUUTENS B IEPBYIO
ouepeib SABISETCS JUYHOCTHOE pa3BUTHE Yyyanierocs. JIMUHOCTHBIX pE3yJIbTaToOB
YUUTEIh MOXET JIOCTUYb, YBJIEKAas yYEHHKAa COBMECTHOM M MHTEPECHOM UM 00OMM
NEeSATENbHOCTBIO,  YCTAHaBIMBas ~ BO  BpeMsl  3aHATUH  J0OpOXKeNaTeNbHYIO,
MOJJIEP>KUBAIOLTYIO aTMOC(Epy, HACKIIIAs 3aHATHS IEHHOCTHBIM COJIEpKAHUEM.

[IpumepHas cxeMa nmpoBeICHUsI 3aHATUH 10 MporpamMmme:

1. OObsicHeHNE TEOPETUUECKOr0 MaTepurasa o TeMe.

2. TlonroroBka K SKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXJIEHHE OOBEKTOB IS
NPAKTUYECKOTO 3aHATHS.

3. IIpoBeneHne MpakTUUECKOTO 3aHATHS — OCHOBHAS 3a/1aya OCBOCHHE METOJI0JIOT MU
JAHHOTO DKCIIEPUMEHTA.

4. [lo OKOHYAHMM TPEMJIOXKHUTHh JACTSIM, KOTOpPbIE 3aMHTEPECOBAJIUCH JIAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €0 B MCCIEAOBATEIbCKUN MPOEKT. [ 3TOro HeobXxoaumMo
o0CyIuTh OOBEKTHI, KOTOpbIE YYEHUK OylIeT UCCleloBaTh, COCTaBUTh IUIaH
HKCIIEPUMEHTA.

5. IloMoub yueHUKY MPOAHATU3UPOBATH PE3YJIBTAThl IKCIIEPUMEHTA.

OneHuTh pe3yabTaThl MPOEKTHO-MCCIEA0BATENbCKON JESATENBHOCTH MIKOJbHUKOB
MOKHO B IIpOLECCe 3alUThl MMM CBOMX pabOT B paMKax MIKOJbHOM Hay4yHO-
IpPaKTUYECKON KOH(pepeHIun.



COJIEP KAHUE KYPCA BHEYPOUYHOM JEATEJBHOCTHA

Moayab «Kak :KHMBOTHbBIC U PACTCHUS NPUCIOCADINBAKTCH» (IBOJIIOLHOHHAA
KoJI0rus) 5-6 Kkiaaccol (34 yaca)

1. Mbwt uccneoyem scuevte oovexmet (6 uacos)

CBoiicTBa U CTPOEHHE >KUBBIX OPraHU3MOB (CTpoeHHE KJIeTKH). Bum, ocodb —
OpraHu3M Kak eJuHas cuctema. Ananrtauuu (mpucrnocodsenus). [loustue romeocrasza
&KuBOro opranuszma. Criocoosl ero moaiepxKaHus.

[lonsiTue BapuwaTuBHOCTH Tipu3Haka. MccienoBarenbckue pabotel «Bce mm
(cunutkl, 0enku, 6epe3sl U T.11.) OAMHAKOBbIE? DOTOKBECTY.

OrpanudeHuss Mopdoyiorndeckux u (Qusznojgoruueckux amantanui. I[louemy
OpraHuW3Mbl HE CTAHOBITCA OECKOHEYHO OOJBITUMU, MAJICHBKUMHU, BCESIHBIM.
[TpakTtuueckas pabora «CocTaBisieM KHUTY PEKOPJAOB PAaCTEHUN M KUBOTHBIX HAIETO
Kpasi».

2. Bausnue oxkpyxcaroweii cpeowt Ha sncuevle opeanuzmut (12 uacos)

dakTophl OKpyXaromel cpeabl (abnoTuueckue, OMOTUYECKHE, aHTPOIOTCHHBIE).
[Ipumepbr  aOuoTuueckux (HAKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIMSHUE Ha
KUBHENCATEIbHOCTh  KUBBIX  OpPraHM3MOB: TEMIIEpaTypa, CBET, BJAXHOCTb.
[Ipaktuueckoe 3anstue «lBet u Temno» (KyOMKH Jibjla B3BECHTH, MOJOXKHUTh B YaIIKU
[letpu Ha pasHouBeTHYIO Oymary, yepe3 30 MUHYT B3BECHTh 3aHOBO — KTO OBICTpee
pactasun). [Ipaktuueckoe 3ansTue «4To pactBopsieTcsi B Bojie» (3KCIepuMeHT «OKuakuit
nom»). IIpaktuueckoe 3anarue «Iuddys3us Bemects B Bojae (pacTBOpsl)», «JIBuxkeHUE
pacTBOpoB MO MBETKY». I[IpakTtuyeckoe 3aHsTHe «Jlem mimaBaer B Boje (aicOepru,
3amep3anue BoaoeMoB)». [Ipaktuueckoe 3ansatue «Jlen npu 3aMep3aHUU pacIIUPSAETCS»
(pa3pyiieHne kaMHs (ITOYBOOOPA30BaHME), 3aMep3aHUE KIIETOK).

OcCHOBHBIE  3aKOHOMEPHOCTH  TPHUCIIOCOOJIGHHUS  JKMBBIX  OpPraHU3MOB K
abnotnyeckuM dakropam. [IpucnocoOneHnss K OCHOBHBIM aOMOTHYECKUM (haKTOpaMm:
TEeMIIepaTypa, BIAKHOCTh U cBeT. [Ipaktuueckoe 3amsatue «lllyGa» (xkyOuku nbaa
3aBEpPHYTH B pa3HbIil Matepual, B3BecuTh). [IpakTueckoe 3anstue «[IurMeHTs (MOKHO
pasnenuTh Ha BaTMaHe Kpacutenu u3 QuomacrepoB». [Ipaktuyeckoe 3anarue «Kax
’KUBOTHBIE TJIABAIOT B BOAE» (DKCHEPUMEHT C MUIETKOM).

UccnenoBatenbckue padoThl «BrnusHue cBeta (Teria, BIa)KHOCTH, COCTaBa MOYBHI)
Ha pPAacTeHUsT B €CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCJIOBHUSX» (HA JIOCTYIHOM
Marepuare).

3. Bzaumooeiicmeus yncusvix opzanuzmos (4 uaca)

buotnueckue (bakTophI. 3aKOHOMEPHOCTH pa3BUTHUS ME>KBHI0BBIX
B3auMOOTHOIIeHUH. Ko3Bonmonus (XUIIHUK-KEPTBA; MNapa3uT-XO3iUH) BOJIOIUS
ctpareruil noObiBaHus nuiiu. ConuanbHOCTh. Bunbi-Bcenenipl. [lepedyenb pacTeHuii-
Bpenuteneil. McciaenoBatenbckass pabora «HaGmroneHus 3a B3aMMOOTHOILICHUSIMU



KUBOTHBIX IIPU JOOBIBAHUYU MU (KOPMYLIKH JUJISl ITUL, ISl TOPOJCKUX MU CEIbCKHUX
KUBOTHBIX). BeO-kameps». HccnenoBarenbckas pabora «PacmpocTpaHeHue BUIOB-
CUHAHTPOINOB B HAILIEW MECTHOCTH.

4. Yenoeex 6 ycuznu pacmenuit u sxcusomusvix? (6 uacos)

AnTponorenssie pakTopsl. [IpaBaa i, 4To NEpBOOBITHBIE JIFOAU KUIU B TAPMOHUU
¢ npuponoi. OLOMalIHUBAaHUE U MPUPYUYEHHE KUBOTHBIX U PACTEHUI. 3a4eM cIiacarb
BBIMHUPAIOIIUE BUJBI, KaK 3TO JenaTh. KynbTypHblE pacTeHUs U HUX JUKHE NPEIKH.
[louemy BaxkHO MX coXpaHATh. Pa3HOOOpa3ue KyJIbTYpPHBIX PACTEHHM U UX 3HAYCHHUE B
KU3HU yenoBeka. KpacHas kaura Bameit tepputopun. Ocobo oxpaHsieMble TEpPUTOP U,
3anoBenHukr Poccunm u mupa. Ilpaktuyeckas pabora «PazHooOpasue KyiabTypHBIX
pPacTeHUH B BallleM PETHUOHE.

UccnenoBarenbckast pabora «BiusiHue aHTPONOTreHHBIX (PAKTOPOB HAa pa3BUTHE
pacTeHuil B TOpo/ie/HaCEeICHHOM MMYHKTE.

Okckypeus/mpaktuueckass padora «OOIIT B Bamem pervoHe — yHHKaldbHbIC
O0OBEKTHI IPUPOIBI».

5. Ikonozuueckue nuwu (6 uacos)

buochepa — onna u3 BaxkHeHmmx oOosnodyek 3emiid. YTO Takoe «IKOJOTUYECKHE
HUIIN» U Kak oHU ¢opmupytorca? dopmMupoBaHue 3HaAHUN 1O OHOPA3HOOOPA3HUIO
KU3HEHHBIX  (opM,  TOBEIEHYECKHX  MPHUCHOCOONIeHHH,  MOAM(UKAIIMOHHAS
M3MEHUYMBOCTH (Ha 0a30BOM ypoBHE). PacTuTenbHble cooOiiecTBa U X TUIBL. Pa3zButue
U CMEHBI PACTUTENBHBIX COOOIIECTB.

HccnenoBarensckue padOThl «IKOJOTUYECKHE HUIIU BOKPYT TeOs — OMHCAHHE
dakTopoB oOkpyxKatomen cpensl». HccnenoBatenbckue paboThl «DeHONIOTrHYEeCKre
HAOJTIOIEHUS.

MonyJib «OCcHOBBI pacTeHHEBOACTBa» /-8 Kiaccnl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEeHHEBOJCTBO: OCHOBHBIC (DaKTOPBI BBIPAIIMBAHUS PACTECHUH.
Uctopus pa3Butus arpoxumMudeckux 3HaHui (padotel M.B. Jlomonocosa, 0. JIubuxa,
Bbyccenro, B.B. /lokyudaeBa, K.A. Tumupssena, I1.A. Kocteiuesa, JI.H. [IpsuumnankoBa
u ap.). [Ipakruueckas padota «bouka JIubuxay.

2. Azpomexnuueckuii 3xkcnepumenm (6 uacoes)

[IpaBuiia TOCTAaHOBKM arpo3kcrnepuMeHToB. I[locTaHOBKAa AKCIEPUMEHTOB C
pacTteHusiMu. BbIOOp TeMbl, COCTaBIIEHHE THIOTE3bl, LIEJIM U 3a7a4 SKCIEPUMEHTa IO
BBIPAIIMBAHUIO PACTEHUW B KOHTpoiupyeMou cpeae. KoHTponn, mNTOBTOpHOCTH,
npoBefieHue dKcnepuMeHTa. [lmanupoBanue skcnepuMenta. OleHKa pe3ynbTaTOB
skcnepumenTa. MccnenoBatenbckas pabota «DakTopbl, BIUAIONIME Ha MpOpacTaHue
ceMsH (pOCT IPOPOCTKOB)».

OcBoeHME TEXHOJIOTUH KPYTIOTOJUYHOTO BhIpAl[UBaHUS CAlaTOB U MUKPO3€EJICHH



B KOHTPOJHMPYEMBIX HCKYCCTBEHHBIX YycHoBUsAX. COOp yCTaHOBKHM [JIsl BbIpalllUBaHUs
PacTEHHN B KOHTPOJIIUPYEMBIX YCIOBHUSX.
3. Ponb xumuueckux ynemenmos ¢ numanuu pacmenuii (20 uacos)

Bopa. PactBop. BriTskka. AHMOHBI, KaTHOHBI, JJEKTPONpPOBOAHOCT, W pH
pactBopa. Poib XUMHYECKUX 2JIEMEHTOB B TUTaHUM pacTeHuil. [lonydeHne nuraTenbHbIX
BelecTB pacteHusMu. [lpaktuyeckas padora «CxemMbl MUTATEIBHBIX PacTBOPOB. Pacuet
1103 yAOOpEHUH AJi MUTATEIbHBIX PACTBOPOBY.

YaoOpeHusi: opraHvyeckue, MHUHEpalbHble, MUKpoOUoNoruyeckue. Turbl
nuTaHus pacteHuil. Bo3gymHoe M MuHepanbHOE (KOPHEBOE) MUTAaHUE PACTEHHI.
TpaHncnopT nNUTAaTENBHBIX BEIIECTB PACTEHUN: BOCXOISAIIMA W HHUCXOASAIIUU TOK.
Baxneiimue kanuiinele, pochopHbie U a30THBIE yA00peHus, ux cBoicta. [IpocTeie u
cnoxHble ynoOpenusi. [lpaktuueckas pabora «llpaBuna cmemmBaHUs yHAOOpEHHII»
[Ipaktuueckas padota «IIutanue pacTeHUN: TEXHOJOTHS MPUTOTOBICHUS MUTATETbHBIX
PacTBOPOB ISl pa3HBIX KYJIBTYP».

PocT u pa3BuTue pacTeHMii: 3Tanbl OHTOTeHe3a, (DAKTOPHI, BIUSAIONIME HA POCT
pacTeHuil: cBeT, IyCTOTa MOCaaoK, muTaHue, cyocrpart. IlpakTuueckas padora
«MOHHUTOPUHT MUHEPAJIBLHOIO MUTAHUS PACTEHUI.

Oco0eHHOCTM MNUTaHUS PAcTEeHUH a30TOM. A30T W €ro 3Ha4€HHWE B HKU3HU
pacreHnii. DOopMBI a30Ta U UX IIPEBPALICHUE B IIOYBE.

Hctounuku ¢pocdopa nis pacteHus. 3HaueHue Gochopcoiepikalinx COeJUHEHUHN
B Ki1eTKe. Posib Makpo3pruyeckux coeAuHeHuit pocopa B 3HEPreTH4eCKoM 0OMEHe.

Bnusane kanus Ha (¢Qu3Mueckue CBOWCTBAa NPOTOIUIa3Mbl, Ha (HepMEHTHI
YTJIE€BOJOPOIHOTO 0OMEHA, CUHTE3 OelIKOB U Ap. Poib Kanus B moaaepXKaHUd MOHHOTO
OanaHca B TKaHsX, B IPOLIECCAX CAMOPETYJISALIUU.

PerynstopHass u cTpykTypooOpa3oBareibHas poJjib KalblMs. YdacTue B
00pa30BaHUU KJIETOYHOW CTEHKH, MOAJAEPKAHUU CTPYKTYpbl MEMOpaH U peryasuus ux
IIPOHUIIAEMOCTH.

3HaueHrWe MarHus B MeTabonm3Me pacTeHuil. Marawii B coctaBe XJopoduiuia,
CXOJICTBO XJIOpO(HIIa U TeMOTJIOOMHA KaK CBUAETEIBCTBO €JMHCTBA OPraHUYECKOIro
MHpA.

Cepa u €ero OCHOBHBIE COEJUHEHUS, UX POJIb B CTPYKTYPHOM OpraHU3alliy KIETKH,
Y4aCTHE B OKMCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIX.

MukpoanemenThl. IlpencraBieHns O poJii MHKPO3JIEMEHTOB B MeTa0OJIM3ME
pacteHnil. OCOOEHHOCTH TMOCTYIJICHUSI MHKPORJIEMEHTOB B pacTeHus. CHHEPrusM H
AQHTAarOHU3M DJIEMEHTOB IIUTAHUS PACTCHUM.

PacturenbHas QUAarHOCTUKAa M METOJbl WACHTU(PUKALMM HEIOCTAaTKa/M30bITKA
aneMeHTOB nutanus. [Ipaktuueckas padora «PacTurenbHas AMArHOCTUKAY.

UccnenoBarensckas padbota «OLieHKa COCTOSIHUSI KOMHATHBIX paCTEeHUH, paCTeHU I
Ha [IKOJbHOM TEPPUTOPHH, YCTAHOBKA MPUYMH MATOJOIMYECKUX COCTOSHHMU (TpH



HaJIUYUN )».
UccnenoBatenbckass pabora «OlieHKAa BIUSHUS Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE pacTeHUH (COCTaBIECHUE PA3IMYHBIX OJIKOPMOK ).

4. Pecynsamoput pocma pacmenui. 3awmuma pacmenui (4 uaca)

[lonsTue o perymnsatopax pocra pacteHU. CTUMYIATOPBI pocTa — (PUTOTOPMOHBI
(aykcunbl, rHOOEpEITMHBI, HIUTOKUHUHBI). IHTHOUTOpHI pocTa pactenuii: 1. mpupoaHbie
(abcum3oBasi KMCIOTa U HEKOTOpPbIE (DEHOJIbHBIE BEIIECTBA (MKyMapoBas, KOpUYHAs,
CaNMIIMIIOBAst K-Thl), 2. CUHTeTHYeCKHE (MOpPGAKTUHBI, pPETApAAHTHI, J1€(POTUAHTHI,
JE€CUKaHThl, repOunuabl). @OUTOMOHUTOPUHI U OLIEHKAa COCTOSIHUSL PACTCHMI.
CoBpemeHnHble crocoObl MOHUTOpUHTA. [lpakTHueckas padora «OUTOMOHUTOPUHI WU
OLIEHKa cOCTOsIHUA pacTeHui. CoBpeMeHHbIE CIOCOOBI MOHUTOPUHIA.

Uccnenosarensckast pabota «BnusiHue rerepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HbIX CTAJUAX, B Pa3HBIX YCIOBUAX) PA3IMYHBIX PACTCHUI.

3amura pacTeHUN OT BpeauTenel: ocHOBbI Omomeroza. IlpakTuueckas pabora
«MHCcekTapuu: MpaBuiia U yCIOBUS Pa3BEICHUS MMOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanasa u nougeHHasa Kyabmypol, UX NPUMEHEeHUE 6 GblPpAUUBAHUU
pacmenuii. Quzuonozusn pacmenuii (8 uacos)

BonHas, necuanas ¥ MOYBEHHAsl KYyJIbTYpbl, UX NMPUMEHEHUE B BbIPALIMBAHUU
pactenuii. [IpoBenenue Boabl B KopHE U cTebsie pactenuit. [Ipaktuyueckas padora
«KopneBoe naBieHue».

BonHbIii pexxuM pacTeHHi: CTpOCHHE YCThUIl: (PaKTOPhI, BIUSAIONIME HA HX
PACKpBITUE U 3aKPBITHE. 3HAUCHHE MEXAHU3Ma PETYJISIIUU UCTIAPEHHUSI BIark paCTCHUEM.
[Ipaktuueckas padorta «IIpuroToBieHue mpenapara yCTbUI] METOJIOM CIICTIKAY.

HccnenoBatenbckue paboThl: «BrnusHue ycmoBul cojepkaHus pacTeHUM Ha
KOJINYECTBO YCTBHILY.

@doTOCHHTE3 — YHHKAIBHBIM Tporiecc pacTeHuil. TemHOBass u cBeToBas (ha3bl
dotocunTe3a. 3HaueHne HOTOCHHTE3A IS KUBBIX opraHu3MoB. [IpakTuueckas paborta
«DyHKIMOHANbHAS  JWArHOCTMKA PACTEHHMM MO  AKTUBHOCTH  XJIOPOILJIACTOB
UccnenoBarensckass pabora «Ompenenenne xmopobumia A u b, onenka
(OTOCHHTETUYECKOIN aKTUBHOCTH PACTCHUI M (PAKTOPOB, BIUSIONINX HA HEEY.

@akTopbl poCTa pacTeHUM: BO3AyX U a’pauus. [log3eMHOe ObIXaHWE pACTEHUN:
COCTaB TIOYBEHHOTO BO3ayxa, Ta3oo0MeH. [a3000MeH mpu  OECIOYBEHHOM
BbIpamuBanun. [Ipaktudeckas pabora «Aspamus, CO2 u O2. JpixaHue pacTCHHI.
[Tpaktuueckas pabota «/[prxaHue pacTeHuUii: OLEHKAa THTEHCUBHOCTH JIBIXaHUSI pACTCHUN
U IUIOJOBY.

UccnenoBatenbckue paboTel: «BnusHue cnocoba BeipamuBaHus (cocTaBa
MUTAaTEIbHON CMECH, CXEMbl BHECEHHS ) HA POCT U Pa3BUTHSI PA3JTUYHBIX PACTCHUI.



6. Kyavmypnwvie pacmenun. Coepemennvie acnekmut cenexkyuu (20 uacos)

Kak uyenoBek crtan wucnonbs3oBaTh pacteHusi? CBA3b pPa3BUTHS [UBHIN3AUU
YeJI0BEKa U OJIOMAIlHUBaHUs pacTteHuiu. [Jomectukanusa. Juckyccus «Jlomectukanus,
BCE JIM PACTEHHs] W JKUBOTHBIE, KOTOPBIE JKHUBYT PIJOM C YEJIOBEKOM WM
0JIOMAaITHUBAOTCA? MOKHO JIM CYMTATh TapaKaHa OJIOMAITHEHHBIM >KUBOTHBIM 7

HacnienctBeHHOCTh U U3BMEHYMBOCTh — OCHOBHBIE CBOMCTBA YKUBBIX OPraHU3MOB.
N3menuuBocth. Buasl u3menumBocth. [lpakTuueckas paborta «MoaudukannoHHas
M3MEHYUBOCTD (JTUCThS, UTOJIKU C OJHOTO JIEPEBA)».

I'en — wMarepuanbHbIi HOCHUTEIb HACJIEACTBEHHOCTH U  M3MEHYUBOCTH.
HyxiienHoBble KUCIOTHI. JIokanu3anus reHeTUYECKOro MaTepuana B KieTke. JleneHue
kietok. Permmukanus JIHK. OcHoBHas jormMa MosekyisspHoit Ouonoruu. Tpanckpumnus.
Tpauncnsuusa. Mytanuu. [Ipaktuueckas padota «['eH — HHCTpYKIUS 1O COOpKE KIETKU
(Ha Oucepe unu KoHCTpykTope)». IlpakTuueckas padora «Myrtamuss Ha OyrepOpojie
(J1r060i 00BEKT M3 TpeAbIayIIeH padoThl, T/Ie MU3MEHEHHE WHCTPYKIIMU TMPHUBEIET K
M3MEHEHHIO BHEIIHETO BUa OOBEKTa)».

OddexT OyThUIOUHOTO TOPJBIINIKA M TeHETHYECKoe pa3zHooOpazue. UTo Takoe
reH0aHk? 3adeM COXpaHATh I'€HETHYEeCKHEe pecypchl pacteHuil? OCHOBHBIE CIOCOObI
COXpaHCHHUsI TCHETHUECKUX PECYPCOB pacTeHuH (ex situ u in Situ).

3nauenue pabor H.M. BaBunoBa. 3akOoH TroOMOJIOTHYECKUX PsioB. LleHTpHI
MPOUCXOXKICHUS KyJIbTypHbIX pacteHnunt H.M. BaswioBa u ILM. JXXykosckoro.
[Ipaktuueckas pabota no rpynmnam «OTKy/Ja Ha HATUX CTOJIaX (GPYKTHI/OBOIIH/3TIaKK.

OcHoBHBIE MeTonbl cenekuuu. [ ubpunuzarnus. dopmbl otdopa. OcHOBHBIE
HANIPABJICHUS CENIEKIIUU: YIYYIICHUE ypOKAMHOCTH, YCTOMUMBOCTA K OMOTUYECKUM U
abumotndeckuM ¢akropam. IIpakTudeckas padota «BreipamuBaem ropox. Kak mposectu
CKpEILIMBAHUE y TOPOXay.

Ecte mu xu3Hp B mipoOupke? DBHOTEXHOJOTHS KYyJbTYPHBIX pPAaCTCHUH.
UccnenoBarensckas pabota «BeipamuBanue pacteHuil B mpoOupke» (MOKHO
BOCIIOJIB30BATBCA PE3YJAbTATAMUA NPEABIAYIINX JKCIEPUMEHTOB MO COCTABIICHUIO
MUATATEIbHBIX PACTBOPOB JI PACTCHHUIN).

Kak  gemoBek  moxker  momupummpoBaTh  pacteHusi?  ['eHeTrmueckoe
penaktupoBanue. CoOBpeMEHHbIE  MOAXOAbl W JOCTHXKEHHS  T€HETHYECKOIO
penaktupoBaHuss  pacteHuil.  IIpakTuueckas  pabota  «I'€HOMHBIE  HOXKHHIIBI
(MmonenmupoBanue padbotel cucremMbl CRISP-Cas).

7. Pacmumensnas npooyxkuus. (8 uacos)
Hanzemuble u nmoazemubie opranbl pacteHuil. [loOer u Bugon3MeHEHHBIN mooer
pactenuii. CriocoObl pa3MHOXKEHUSI PACTEHUH.
[lonsiTue o0 KkauecTBe MpOAYKTOB nuTaHus. [IpoOiieMbl KOHKYpeHIUU
OTEYECTBEHHBIX MPOJYKTOB MUTAHUSI C UMIIOPTHBIMHU. JIOTHCTHKA TOCTABKU U CPEJICTBA



COXpaHEHHUsl MPOAYKTOB THUTaHusA. [lpakTuueckas pabora «llpemgenbHo aomycTHMBIE
koHrenTparuu (IIJIK) u MeTonbl KOHTpOJsi GE30MACHOCTH PACTUTENBHBIX MPOTYKTOB
TUTAHUS.

Muxkpo3seneHs: oJIe3HOCTh U TexHomorus. VccnenoBarensckas pabota «OrmeHka
KauecTBa BBIPAILIEHHON MUKpPO3€eJIeHU» (JTU00 CBOS, TMOO U3 Mara3uHa).

XUMUYECKHHA aHanm3 POAYKIIHH. OCHOBBI CHEKTPOPOTOMETPHH.
[Hotenumomerpusi. Xpomatorpadus. [Ipaktuueckas pabora «MeToabl OLIEHKH KauecTBa
pPaCTUTENBHON MPOAYKIMU: XpaHEHHWE W COXPAHHOCTh TMUTATENBHBIX BEHIECTB» (10
JIOCTYITHOMY O0OPYIOBaHUIO).

HccnenoBarensckas pabora «Ompenenenue ButamuHa C MeToaoM 0OpaTHOTO
TUTPOBAHHUS B IUI0/IaX HA Pa3HOM CpOKe (crioco0e) XpaHEHUs».



IINIAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMUSA KYPCA BHEYPOUYHOMH JESTEJbHOCTHU

3aHsATHUS B paMKax MpPOrpaMMbl HampaBieHbl HAa OOECHEYEHUE JOCTUKEHUS
IIKOJbHUKAMHU  CIEAYIOIIMX  JIMYHOCTHBIX, METANpPEIMETHBIX UM  MNPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE pPe3yJIbTATHI:

B cgpepe epasicoanckoeo eocnumanusi: TOTOBHOCTb K KOHCTPYKTUBHOM
COBMECTHOM JI€SITEIbHOCTH MIPHU BBIMOJHEHUN UCCIEAOBAHUIN U TPOEKTOB, CTPEMIICHUE K
B3aMMONOHUMAHUIO U B3aUMOTIOMOIIIH.

B cghepe nampuomuuecrkoeo éocnumanus: OTHOIIEHHE K OMOJIOTHH KaK K BaKHOU
COCTaBJISIFOIIECH KYJIBTYpPbl, TOPAOCTh 3a BKJIAJ POCCUUCKUX M COBETCKUX YUYEHBIX B
pa3BUTHE MUPOBON OMOJIOTHYECKON HAYKH.

B cgepe Oyxosno-upascmeennoco 6ocnumanusii TOTOBHOCTH  OIICHUBATH
MOBEICHUE U TMOCTYNKH C TMO3UIMH HPABCTBEHHBIX HOPM U HOPM SKOJIOTHUYECKOU
KyJbTYpbl; TOHUMAHUE 3HAYMMOCTH HPABCTBEHHOI'O aCMEKTa JICSITEILHOCTA YEJIOBEKA B
MEJUIIUHE U OUOJIOTHH.

B cgepe scmemuueckoco eocnumawnus: TIOHUMaHuW€ pOJU OHOJOTUU B
(GbopMHUPOBAaHUHU ACTETHUECKOM KYIbTYpPbhl TUYHOCTH.

B cgepe uzuueckoco eocnumanus, opmuposanus Kyibmypsvl 300p06bsi U
IMOYUOHAILHO2O OAA20NONYYUs; OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 3I0POBBIN 00pa3 )KU3HU (310POBOE MUTAHUE, COOJIIOICHNE TUTUEHUYECKUX
IPaBWJI U HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U OT/bIXA, PETyJspHas Gusndeckas
aAKTUBHOCTh); OCO3HAHUE MOCJIEACTBUI U HEMPHUATHE BPEIHBIX IPUBBIUEK (yIOTpeOieHne
QJIKOTOJIs, HApKOTHUKOB, KypeHHEe) W UHBIX ¢GopM Bpena misi (HU3UYECKOTO H
MICUXMYECKOTO 37I0POBbsI; COOJIIOICHHE TpaBui OE30MaCHOCTH, B TOM YHCJIE HaBBIKU
0e30macHOro MOBEACHUS B MMPUPOTHON cpese; chopMUPOBAHHOCTh HaBBIKA pediIeKCHH,
YIpaBICHUE COOCTBEHHBIM IMOIIMOHATBHBIM COCTOSTHUEM.

B cgepe mpyooeoeo socnumanus: akTUBHOE ydacTHE B PEIICHUU MPAKTUUYECKUX
3amad (B paMKax CEMbH, IIKOJBI, TOpOja, Kpas) OMOJOTHYECKOW M IKOJIOTHYECKOU
HAIPaBJICHHOCTH, WHTEPEC K MPAKTHUYECKOMY HU3Y4YEHHIO TpodeccHii, CBSI3aHHBIX C
OHMOJIOTHEH.

B cgepe sKonocuueckoco socnumawnus:  OpUEHTAIMS HA  TPUMEHEHUE
OMONOTUYECKUX 3HAHUM TIPH PEIICHUHN 33]1a4 B 00JIACTH OKPY>KAFOIIIEH CPeIbl; OCO3HAHUE
HKOJIOTHYECKUX MPOOJIEM U MyTEH X PEIICHHS]; TOTOBHOCTH K YYaCTHIO B MPAKTHUECKOU
NEATENBHOCTH SKOJIOTHYECKOW HAITPABICHHOCTH.

B cgepe nomumanus yemnocmu HayuHO20 NO3HAHUA: OPUEHTALMS Ha
COBPEMEHHYIO) CHUCTEMY HAyYHBIX TMPEJICTaBICHUNH 00 OCHOBHBIX OHMOJOTHMUYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBA3AX YEJIOBEKa C MPUPOJHON M COLMAIBHOM CPEHOi;



MOHUMAaHUE POJM OMOJOTMYECKON HAyKH B (POPMUPOBAHUM HAYYHOTO MUPOBO33PEHUS;
pa3BUTHE HAYYHOU J1I0O03HATEIBHOCTH, UHTEpEca K OMOJIOTMYECKON HayKe, HaBBIKOB
UCCIIE0BATEIBCKON NEATEIBHOCTH.

B cgepe adanmayuu x usmensowuMcsa ycio8usm cCoyuanbHou u npupooHou
cpeobl: aJieKBaTHas OLICHKA M3MEHSIOIIMUXCSA  YCJIOBHH; MPUHATUE pEUICHUs
(MHIMBHYyalbHOE, B TPYIIE) B HM3MEHSIOMIMXCSA YCIOBUSAX Ha OCHOBAHMM aHAIMN3a
Oouonornyeckoil nHGoOpMaluy; MJIaHUPOBAaHUE  JEHCTBUH B HOBOW  CUTyallUH
Ha OCHOBAHMH 3HAHUI OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeranpeaMeTHbIe pe3yabTaThl:

B cipepe osnadenus ynugepcanvuvimu yueOHbIMU NO3ZHABAMETLHBIMU OeUCMBUAMU:
ba3oBble Jornyeckue AeHCTBUSA:
® BBIABIATH M XapaKTEpU30BaTh CYIICCTBCHHBIC TIPU3HAKH OHMOJIOTHYCCKUX
00BEKTOB (SIBJICHUI);

® YCTaHABJIMBATH CYIIECTBEHHBIH TMpPHU3HAK KJIacCU(PUKAMK OHOJIOTHYECKUX
00BEKTOB (SIBICHHM, MPOIIECCOB), OCHOBAaHMS Il OOOOIIEHUS W CpaBHEHUS,
KpUTEPHUHU MPOBOJIUMOTO aHAJIN3a;

e C yuéTOM TPEIOKEHHON OMOJOTUYECKON 3a7a4Ml BBISBISATH 3aKOHOMEPHOCTH H
MPOTUBOPEUUS] B paccMaTpuBaeMbIX (akTtax u HAONIOACHUSAX; MpeaaraTh
KPUTEPHUH JIJIs1 BBISBJIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUNIA;

® BBIABIATH JePUIUTBEI HHGOPMAIIUU, JAHHBIX, HEOOXOJMMBIX [JIsi pPEIICHUs
MIOCTaBJICHHOM 3a/1a4H;

® BBISIBJIATH TPUYUHHO-CIEJACTBEHHBIC CBS3UM TIPU  H3YYECHUHU OHMOJOTHUUECKUX
SBJICHUH M TPOIIECCOB; JIeNIaTh BBIBOJBI C HCIIOJIB30BAHHEM JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHNUH, YMO3aKITIOUEHUH 110 aHAJIOTUH, (POPMYITHUpPOBaTh
THUIIOTE3bI O B3aMMOCBS3SX;

® CaMOCTOSATENIBHO BBIOMPAThH CIIOCOO pelIeHUs yuyeOHON OMOIOTMYeCKOM 3aj1auu
(cpaBHMBATh HECKOJIBLKO BapHAHTOB pEIICHUS, BRIOUpATh HanOoJee MOIXOISIIHMA
C YU4E€TOM CaMOCTOSITENIBHO BBIJEICHHBIX KPUTEPHUEB).

ba3oBble HCCAEIOBATEIILCKUE JICHCTBUS:
® 1CIO0JIb30BaTh BOIPOCHI KaK UCCIEA0BATENbCKUI HHCTPYMEHT MO3HAHMS;

e (QopmynupoBaTh BOMPOCH], (PUKCUPYIOUIUE PA3PBIB MEXKIYy pEaTbHBIM H
KEJNATeTbHBIM  COCTOSSHHEM  CHUTyallMd, OOBEKTa, U  CaMOCTOSTEIIHHO
yCTaHABJIMBATh UICKOMOE U TAHHOE;

e (QopmupoBarh  THMOTE3y 00 HWCTUHHOCTH  COOCTBEHHBIX  CYXICHHH,
apryMEHTHPOBATh CBOIO TMO3UIINIO, MHEHUE;

® TPOBOJIUTH MO CAMOCTOSATEIHLHO COCTABICHHOMY IIaHY HAOIOICHHUE, HECTIOKHBIH
OMONOTUYECKUN DKCIEPUMEHT, HEOOIBIIOE HCCIEIOBAHUE TIO0 YCTAaHOBJICHHUIO
0COOEHHOCTEH OUOIOTrHUecKOro 00beKTa (Ipolecca) u3y4eHus,

® TIPUYUHHO-CJICICTBCHHBIX CBS3€Hd W 3aBUCUMOCTEH OHMOJOTHYECKUX OOBEKTOB
MEXTy COOOM;



OLICHMBAaTh Ha NPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMALMIO, NOJYYEHHYIO B
X071€ HaOJIOJIEHUS U SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (HOPMYNIHpPOBaTh O0OOOIIEHUSI W BBIBOABI MO pe3yJibTaTam
MPOBEIEHHOIO HAONIOACHMS], SKCIEPUMEHTA, BIAJAETh MHCTPYMEHTAMH OLICHKU
JOCTOBEPHOCTH TMOTYYEHHBIX BEIBOJOB U 0000UIEHUN;

IPOrHO3UPOBATH BO3MOXKHOE JIajibHEMIIIee pa3BUTUE OUOIOTMYECKUX MPOIIECCOB U
UX MOCJEACTBUS B @HAJIOTMYHBIX WA CXOAHBIX CUTyalUsiX, a TAK)KE BBIJBUTaTh
IPEINONOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

Pabora ¢ uadopManmen:

MPUMEHSTH Pa3IMYHbIE METOJbl, HHCTPYMEHTHI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
Ouosiornueckor uMHGOpPMAIUU WM JaHHBIX M3 HUCTOYHUKOB C Y4ETOM
peIJIOKEHHON yueOHON OMOIOTHYeCKON 3a1a4H;

BLIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATHU3UPOBATH U  MHTEPIPETUPOBATH
OMOJIOrMYeCKy0 HH(POPMAITUIO PAa3TMYHBIX BUJIOB U (JOPM MPE/ICTABICHUS;
HaXOJUTh CXOJIHbIC aPTyMEHTHI (MMOATBEPIKIAOUINE WU ONMPOBEPrarouie OJAHY U
Ty K€ HJICI0, BEPCUIO) B PA3TUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSITEILHO BEIOMPATH ONITUMANIBHYIO (hOpPMY MpeICTaBICHUS HH)OPMALIUK U
WJUTIOCTPUPOBATH PEIIAEMbIE 3a1a4M HECTIOKHBIMU CXEMaMU, JuarpaMMaMu, UHOM
rpaduKoi ¥ X KOMOMHAIUSMU;

OLICHMBATh HANEKHOCTh OHOJIOTHYECKOW WHGOPMAIMK [0  KPUTEPHUSIM,
NPEJIJIOKEHHBIM YYUTENeM I CPOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
3allOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYI0 MH(POPMALIHIO.

B chepe osnaoenus ynueepcanvrvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelUCmMEUIMU
OO1exHue:

BOCIIPUHHUMATH U (POPMYIUPOBATH CY>KIEHUS, BBIpAXKaTh SMOIIUU B TIpoLiecce
BBITIOJIHCHUS MMPAKTHYECKUX U JJa00OpaTOPHBIX padoT;

BBIpaXKaTh ce0s1 (CBOIO TOUKY 3PEHMS) B YCTHBIX U TUCBMEHHBIX TEKCTAX;
pacmo3HaBaTh HeBepOaldbHBIE CpEJACTBA OOINECHMS, TOHMMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, 3HaTh W pPAaClO3HABaTh TMPEANOCHUIKM KOH(IUKTHBIX
CUTYallUid U CMATYATh KOH(QIUKTHI, BECTH TIEPETOBOPHI;

NOHWMATh HAMEPEHUS JPYTHX, NPOSBISITH YBAXKUTEIBHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU popme HopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI€ TMAiora W/WiH TUCKYCCHH 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00OCYKIaeMOM
OMONOTUYECKON TEMBl W BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha pPEIICHUE
OMONOTHYECKOH 3aa4M U MOAIepKaHUE OJIaroKeIaTeIbHOCTH OOIIEHNS;
COTIOCTAaBJISITh CBOM CYXJACHHS C CYXKICHHSIMH JPYTUX YYaCTHHKOB JHAIIOTA,
O0OHapy>KUBATh PA3TUYMSI U CXOACTBO MMO3UIIHIA;

MyOJUYHO TPENCTaBISATh PE3YJIbTATHl BBHIMOTHEHHOTO OHOJIOTHYECKOTO OIBITA
(9KCIIEpUMEHTa, UCCIIeI0BaHUs, MPOEKTA);



CaMOCTOATEIBHO BBIOMPATh (POPMAT BBICTYIUIEHHUS C YUETOM 3a]a4 MPE3CHTALNH U
O0COOEHHOCTEW ayJUTOpPUM U B COOTBETCTBUM C HHUM COCTABJISTH YCTHBIE WU
IIACbMEHHBIE TEKCTBHI C UCTOJIb30BaHUEM WILIIOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecCTHAS JIEATEILHOCTH (COTPYVIIHUYECTBO):

MOHUMATh M KCIOJI30BAaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBUAYaJbHOU
paboTHl MPU pPElIEHUH KOHKPETHOW OMOJIOTHYECKOW mpoOiieMbl, 00O0CHOBBIBAThH
HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBHIX (HOPM B3aUMOACHCTBUS TIPU PEIICHUU
MOCTaBJIEHHON y4eOHOM 3a1auu;

PUHUMATH 11€J1b COBMECTHOM JICSATEILHOCTH, KOJJIEKTUBHO CTPOUTH JEHCTBUS TIO
e€ JOCTIKEHUIO: pACTpEENsiTh POJIH, JOrOBAPUBATHCS, OOCYKJATh MpOIECC U
pe3yJIbTaT COBMECTHOM pabOThI;

yMeTh 00001aTh MHEHUS HECKOJbKUX JIIOJeH, TMPOSBISATH TOTOBHOCTH
PYKOBOJIUTD, BBITIOHATH MOPYYCHHUS, TTOTUUHSITHCS;

IUTAHUPOBATh OPraHU3alMI0 COBMECTHON palOoThl, ONPEAENiATh CBOIO pPOib (C
y4€TOM MPEANOYTEHUH M BO3MOXKHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXJy 4JIeHaMHU KOMaHJbl, Y4aCTBOBAaTh B TPYIIIOBBIX
dbopmax paboThl (00CY)IeHHS, 0OOMEH MHEHUSMH, MO3T'OBBIC IITYPMbI 1 UHBIC);
BBITIOJIHSITH CBOIO YaCTh PA0OTHI, IOCTUTATh KaU€CTBEHHOTO PE3yJIbTaTa MO CBOEMY
HaIIPaBJIEHUIO U KOOPJUHUPOBATH CBOM JICHCTBUSA C IPYTMMH YJI€HAMH KOMaH/IbI;
OLICHMBATh KadyeCTBO CBOETO BKJIaJa B OOMMIA TPOAYKT IO KPUTEPHSM,
CaMOCTOSATEIbHO  CHOPMYJIMPOBAHHBIM  YYaCTHUKaAaMU  B3aUMOJICUCTBHUS;
CpaBHUBATh PE3YJIbTAThl C UICXOAHOM 3a/1aueid U BKJIAJ Ka)KJI0r0 4JIeHa KOMaH/Ibl B
JIOCTIKEHUE Ppe3yJbTaTOB, pa3feisaTh c(epy OTBETCTBEHHOCTH U TMPOSBISATH
TOTOBHOCTb K MPEAOCTABJICHUIO OTYETA MIEPE]T TPYIIION;

OBJIAJIETh CHCTEMOM YHUBEPCAIBHBIX KOMMYHUKATHUBHBIX JICHCTBUM, KOTOpas
oOecrieynBaeT CPOPMUPOBAHHOCTH COIMATBHBIX HABBIKOB U 3MOIMOHAJIBHOTO
MHTEJUIEKTA IKOJbHUKOB.

B ciepe oeradenus ynueepcanrvhviMu yueOHbIMU Pe2VISIMUBHBIMU  OelUCMBUAMU:
CaMoOpraHu3alms:

BBISIBJISITh MPOOJIEMBl MJIi PEIICHUS B KU3HEHHBIX W Y4YEOHBIX CHUTYaIlUsX,
UCTIOJNIb3Yys OMOJIOTHYECKUE 3HAHNUS,

OpPUEHTUPOBATHCS B PA3TUYHBIX MMOAX0AaX MPUHATHS pelieHui (MHIUBUIYyaIbHOE,
NPUHSITHE PEIICHUS B TPYIIE, MPUHATHAE PEIICHUI TPYIIION );

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM pEIICHUS 3afayd (WM €ro 4acThb),
BBIOMpATh CMOCO0 pemieHuss Y4eOHOW OMOJOTHYECKOM 3ajadil C  y4ETOM
UMEIOIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
npenaaraeMbie BApUaHThI PEIICHUM;

COCTaBIIATh TUIAaH JEWCTBUU (TUIAaH pealn3aliil HaMEYSHHOTO aJlfoOpuTMa
pelieHns), KOPPEKTUPOBATh MPEMJIOKEHHBIH aJIrOPUTM € YYETOM MOJYyUYEHUs
HOBBIX OMOJOTMYECKUX 3HaHUI 00 H3yuyaeMOM OHOJIOTHYECKOM OOBEKTE;

JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.



CaMoKOHTPOJIB (pediekcus):

BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBALIMYU U PEQIIEKCHH;

J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U MpeJiaraTh IIaH €€ N3MEHEHUS;
YUUTBHIBATh KOHTEKCT U MPEABUAETh TPYAHOCTU, KOTOPbIE MOTYT BOSHUKHYTh IIPU
pemieHuy  y4yeOHOM OMOJNOTMYECKOM 3aJaud, aJanTHpOBaTh pEIIEHHE K
MEHSIOIIHUMCS OOCTOSITENIbCTBAM;

OOBSACHATh NPUYUHBI JOCTHKEHHUS (HEIOCTHKEHHMsSI) PE3YJIbTATOB JIESITEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY, YMETb HaXOJWUTh IO3UTUBHOE B
IPOU3OUIEAIIECH CUTYaIUH;

BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
U3MEHMBIIHUXCS CUTYaIUi, YCTAHOBICHHBIX OIIMOOK, BOZHUKIINX TPYAHOCTEH;
OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIN U YCIOBHUSIM.

9MOLIPIOH&JIBHBII>1 HHTCJIJICKT:

pasnuyarh, Ha3pIBaTh M YIPABIATH COOCTBEHHBIMH HMOIMSAMH W SMOIUSIMHU
APYTHUX;

BBISIBJISATH M aHAJIM3UPOBATH TPHUYUHBI IMOIIHIH;

CTaBUTH Ce0S HA MECTO JIPYroro 4ejioBeKa, IOHUMATh MOTHUBBI M1 HAMEPCHHS
ApYyToro;

PeTyIMpoBaTh CIIOCOO BHIPAKEHUS IMOLIUH.

[Tpunstre ceds U IPyTHX;

OCO3HAaHHO OTHOCHUTKCS K JIPYTOMY YEJIOBEKY, €r0 MHEHUIO;

NPU3HABATH CBOE MPABO HA OMIMOKY M TAKOE K€ MPaBo APYroro;

OTKPBITOCTH ce0€ U JIPYTUM;

0CO3HaBaTh HEBO3MOXKHOCTH KOHTPOJIMPOBATH BCE BOKPYT;

OBIIAJICTh CHCTEMOW YHUBEPCAIBHBIX YICOHBIX PEryIsTUBHBIX ACHCTBUM, KOTOpAs
obecrnieunBaeT (OPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK JUYHOCTH (BHYTpPEHHSS
NO3WIHS JIMYHOCTH), M KU3HCHHBIX HABBIKOB JIMYHOCTH (yIpaBICHHS COOO,
CaMOJIMCIMIUTNHBI, YCTOMYHNBOTO TTOBEJICHUS).

IIpenmeTHbIe pe3yabTAThl OCBOCHUS MPOrPaMMBbI
B mo3naBarenbHOM (MHTEIIEKTYalIbHON) cepe:

- HpI/I06peTeHI/Ie OIIbITa HCIIOJB30BaHMA MCTOAOB OMOJOrHYECKOM HayYKH C LCJIbIO

M3YUYEHHUsI OMOJOTUYECKUX OOBEKTOB, SIBIICHUI U MPOILIECCOB: HAOJIOJACHUE, OMUCAHUE,

IIPOBCACHUC HCCJIOXXHBIX OMOJIOTHYECKUX ONBITOB U OKCIICPUMCHTOB, B TOM 4YHCJIC C

MCITOJIb30BAHUEM aHAJIOTOBBIX M ITU(POBBIX OMOJIOTHIECKUX TPUOOPOB M HHCTPYMEHTOB;

dbopMupoBaHUE YMEHHUS MHTCTPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHHSIMH W3

JIpyTUX y4eOHBIX PenaMeToB ((PU3UKH, XUMHH, Teorpadun, UCTOPUH, OOIIECTBOZHAHUS
UT. 1.);



— (QopMupoBaHNEe YMEHUH peliaTh yuyeOHbIC 3aja4l OMOJIOTUUECKOTO COJIepIKAHUS,
BBISIBJISIT ~ NPUYMHHO-CJIEJICTBEHHBIE  CBSI3M,  I[POBOJUTH  KAayeCTBEHHbIE WU
KOJIMYECTBEHHBIE PACUETBHI, 1€JIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

— (opmupoBaHHe yMEHHMs IUIAHMPOBATH YYEOHOE MCCIIEJOBAaHUE WIIM MPOEKTHYIO
paboTy C y4eTOM NOCTABJICHHOMU Lienu: (opMyIupoBaTh IpoOIeMy, TUIIOTE3Y U CTaBUTh
3a/layd MCCIIEJIOBAaHUs, BbIOMpATh AJEKBATHO IOCTABICHHOW WEIM METOAbI, IeNaTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEI0BAHUS UM IPOEKTHOU A TENbHOCTH;

— (QopMmupoBaHre  UHTEpeca K  YIIYOJeHHUIO  OUOJOTHYECKUX  3HAHUU
(npennpodusibHas NOATOTOBKA U MpodecCruoHaNbHAsI OPUEHTAIMsA) U BBIOOPY OUOJIOT U
Kak Npo(UIbHOTO MpeIMeTa Ha CTYIIEHU CPEITHETO MOJIHOro 00pa3oBaHus A Oyayuien
npodeccuoHaIbHON JIeATeTbHOCTH, B 00JACTH OHOJOTUH, MEAMIMHBI, HKOJOTHH,
NICUXOJIOTUH, BETEPUHAPUHU, CETTHCKOTO X035 MUCTBA;

— BIAJICHUE HaBbIKaMU paboThl ¢ uUH(OpMaIMEeld  ecTECTBEHHO-HAYyYHOTO
collep KaHus, MPEACTABICHHON B pa3HON (opme (B BHUIE TEKCTa, TAOJIMYHBIX JTAHHBIX,
cxeM, TpadukoB, JguarpaMm, Mojeled, H300paKeHH), KPUTHUYECKOTO aHajIu3a
UH(GOPMAIIMH U OLIEHKH €€ JOCTOBEPHOCTH;

— yMEHHE MHTErpUpPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHMSIMHU JIPYTUX Y4eOHBIX
IPEIMETOB; UHTEPEC K YIIIyOJEHUI0 OMOJIOTMYECKUX 3HAHUM M BBIOOPY OMOJIOTHH KAk
npopUIBHOIO IMpeAMeTa Ha YPOBHE CpEIHEro ooumero obpas3oBaHus Ui Oynyuiei
npo¢eCCUOHAIBHON JESATENIBHOCTH B 00JacTH OHOJOTMM, MEIULUHBI, HKOJIOTHH,
BETEpUHAPHUM, CEJIbCKOTO XO3SCTBa, MHIIEBOM IMPOMBIIIJIEHHOCTH, IICUXOJOTHUH,
HCKYCCTBa, CIIOPTa - UMETh YETKUE MPEJCTaBICHUS O MATEPUAINCTUYECKON CYIIHOCTH
T€HOMOB JKUBBIX OPIaHU3MOB U PETYJISALHUIO UX paOOThI;

— 3HaHUE OCHOBHBIX (DAKTOPOB OKpY’KalOLIEH Cpelbl, BIMSAIOIIUX HA Pa3BUTHE U
CYIIIECTBOBAHUE KHUBBIX OPraHU3MOB, aIaNTalluil K (paKTOpaM OKPY>Karolel Cpe/ibl;

— 3HaHUE OCHOBHBIX MOAXO0/I0B OMOTEXHOJIOTMH, UCIIOJIb30BaHUS €€ JIOCTHKEHUH B
COBPEMEHHOM >KU3HH YeJI0BEKa, 0OCOOCHHOCTH UCMOIb30BaHUsI KUBBIX OPTaHU3MOB AJIs
IIPOU3BOJICTBEHHBIX HYK/l YEJIOBEKA;

— 3HaHWE OCHOBHBIX MOJXOJ0B CEICKIMH U OMOTEXHOJIOTUH KYJIbTYpPHBIX PaCTEHUH,
XapakTepu30BaTb TIE€HETHYECKH  MOAM(PHUIMPOBAHHBIE  PACTEHUS, ONEPUPOBATH
NOHATUSAMHU, TUOpUIW3aLUs, OTAAJEeHHAas TUOpUaU3alus, HCKYCCTBEHHBIH OTOOpP,
reTeposuc, TpaHchopmalys, MyTareHe3, FTeHeTH4eCKOe PeJaKTHPOBAHUE;

— IIOHMMAaHUE MOJIEKYJSIPHBIX  MEXaHU3MOB  peaju3ally  HACIEICTBEHHOU
uH(pOpMaIUU U yMEHHE CBOOOIHO ONEPUPOBATH OCHOBHBIMU MOHSATHUSIMHI MOJIEKYJISIPHON
OMOJIOrMH ¥ €€ COBPEMEHHBIX HAIPaBJICHUI — F€HOMHUKHU, METar€eHOMUKHU, IPOTEOMUKH;

— 3HaHME OCHOBHBIX 3a00JIEBAHMI YEJIOBEKA, MEXAaHU3MOB MX Pa3BUTHS, COCO0AX
UX JUArHOCTUKU U JICYEHUS;



— (QopMHUpOBaHUE YMEHHUS MCIOIb30BaTh MOHITUIHBIN anmapat U CUMBOJUYECKUN
SA3bIK TEHETUKH, TPAMOTHOE€ IPUMEHEHHUE HAYYHBIX TEPMUHOB, TOHITUNA, TEOPUH,
3aKOHOB IS OOBSICHCHHS HAOMIOJAaeMBIX OHMOJIOTrMYECKUX OOBEKTOB, SBICHUH U
MIPOIIECCOB, TO3BOJISIOMINX 3aJ0KUTh (YHAAMEHT HAYYHOTO MUPOBO33PEHUS.

B nenHocTHO-OpueHTalIMOHHOM cepe:
— 3HAHWE, YTO TMPUMEHEHHE COBPEMEHHBIX TEXHOJOTHH MOJICKYJIAPHON OWOJOTHH
MO3BOJISIET YCIEIIHO pelarh Takue 371000AHEBHBIE MPOOJIEeMBbl, KaK OXpaHa

OKPY)KaIOHICﬁ Cpeabl, COXPAaHCHUC 310POBbs YCJIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHHUC
OKOCHCTEM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «Kak :KUBOTHBIC M PACTEHHUS NIPUCIIOCAOIMBAIOTCSD (IBOTIOLMOHHAS
KoJI0rus) 5-6 Kkiaaccol (34 yaca)

MOP(OJIOTHYECKHUX U
(U3HOIOTUYCCKUX aTallTallHH.
[Touemy opraHu3Mbl HE
CTaHOBSTCSI OECKOHEYHO
OOJBIIUMU, MAJICHPKUMH,
BCESTHBIM.

Tembl OcHOBHOe coepxaHue JeATeIbHOCTD
IKOJbHUKOB
1. M1 ucciienyem CBOJCTBA U CTPOCHHE KUBBIX HccnenoBarteabckue
JKHBbIE 00bEKTHI OpraHu3MOB (CTpOEHUE KIETKH). | pa0boThl «Bce mu (CUHUIIBI,
(6 4) Bun, ocobs — opranusm kax Oenku, Oepe3bl W T.J.)
earHas cucTeMa. Aanrtamnuu OJIMHAKOBBIE?
(mpucnioco6nenus). [Tonstue DOTOKBECT.
TrOMEOCTa3a XMBOTo opranu3ma. | [IpakTudeckas padbora
Croco0Obl ero moaiep KaHus. «CocraBisiem KHHTY
OrpaHnyeHus PEKOPJIOB  pacTeHUH |

JKUBOTHBIX HAIICT'O Kpasi».

2. Biiusinue

OKpY Karleu
cpe/bl HA JKUBbIE
opranu3msl (12 u)

DaKTOPbI OKPYKAKOMIEH CPEBI
(abuotnueckue, OMOTHIECKUE,
aHTpornorennsie). [Ipumepsr
a0MOTHYECKUX (DaKTOPOB,
OKa3bIBAIOIIUX OCHOBHOE
BJIMSTHUE HA )KU3HEACSATEIbHOCTD
KUBBIX OPTaHU3MOB:
TEMIIEpaTypa, CBET, BIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
PUCTIOCOOJICHUS KUBBIX
OpraHu3MOB K aOMOTHYECCKUM
dakropam. [IpucrocobneHus K
OCHOBHBIM a0MOTUYECKUM
dakTopam: Temmeparypa,
BJIQXKHOCTD U CBET.

[IpakTrueckoe 3aHsITHE
«Bet u Termno» (Kyouku
JbJa B3BECUTD, MOJI0KUTh
B yamku [letpu Ha
pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacTasin).

[IpakTrueckoe 3aHsATHE
«Yto pacTBOpsieTCA B
BOJIE» (3KCIIEPUMEHT
«Kuaxuii 1om»).
[IpakTrueckoe 3aHsATHE
«quddy3us BemecTs B
BOJI€ (pacTBOPHI)»,
«/IBM>KEHHE PACTBOPOB MO
LBETKY».

[IpakTrueckoe 3aHsATHE
«JIen maBaeT B Boze
(aiicObepru, 3amep3anue
BOJIOEMOB)».
[IpakTrueckoe 3aHsATHE
«Jlen mpu 3amep3aHun




pacimpseTcs
(pa3pylieHue KaMHs
(mouBOOOpa3oOBaHMUE),
3aMep3aHue KJIETOK).
IIpakTrueckoe 3aHATHE
«Illy6a» (kyOukH Jibaa
3aBEPHYTh B Pa3HbIU
MaTepHal, B3BECUTh).
IIpakTrueckoe 3aHATHE
«ITurmeHThI» (MOXKHO
pa3zenanTh Ha BaTMaHe
KpacuTeNH U3
bomacTepoBy.
[IpakTuyeckoe 3aHaTue
«Kax ®UBOTHBIE IJIABAIOT
B BOJIe» (DKCIIEPUMEHT C
MTUTICTKOM ).
HccnenoBarenbckue
paboTthsl «BnusHUE cBeTa
(Temia, BIaXKHOCTH,
COCTaBa MOYBHI) HA
pacTeHus B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
YCIIOBUAX» (Ha JOCTYITHOM

Marepuasie).
3. B3aumoneiictBus | buotnueckue haxTopsl. HccnenoBarenbckas
JKMBBIX OPraHU3MoOB | 3aKOHOMEPHOCTHU Pa3BUTUS pabota «Habmonenus 3a
(4 v) MEXBUIOBBIX B3aHUMOOTHOIICHUSAMU
B3aUMOOTHOILICHHIA. KUBOTHBIX MPU

KoaBomtonus (XUIIHUK-KEPTBA;
Mapa3uT-X035IMH) DBOITIOLMS
CTpaTeruii JOOBIBAHUSI TTUIITH.
ConnainpsHOoCcTh. Bubi-
BCeJIeHIbI. [lepeuens pacTeHunii-
BpPEIUTEIIEH.

JTOOBIBAaHUHU ITHIIA
(KOpMYIIKH ISl TITHLL, JJIsT
TOPOJICKUX WJIH CEIbCKUX
JKUBOTHBIX). BeO-
KaMepbI».
HccnenoBaTenbckas
paboTta
«Pacnpoctpanenue
BUOB-CUHAHTPOIIOB B
Hallled MECTHOCTH




4. Yes10BeK B KM3HU
pacTeHu u
JKUBOTHBIX? (6 1)

AHTpOIOreHHbIe (PAKTOPHI.
[IpaBaa nu, yTO MEPBOOBITHBIE
JIOAM SKUIIM B TAPMOHUU C
npuponoi. OgomMantHuBaHue U
IpPUPYYECHHE KUBOTHBIX U
pacteHuid. 3aueM cracaTh
BBIMUPAIOIINE BUBI, KAK 3TO
nenatb. KynbTypHble pacTeHUs U
uX aukue npeaku. [louemy
BaYKHO MX COXPaHSTh.
Pa3Hoo06pasue KynbTypHBIX
pacTeHuil U UX 3HAUYCHUE B
KU3HU yenoBeka. KpacHast kHura
Bauieit repputopun. Ocobo
OXpaHsieMble TEPPUTOPUH,
3anoBeHUKH Poccun u Mupa.

[TpakTuyeckas padbora
«Pa3znoobpasue
KyJbTYPHBIX PACTEHUH B
BaIlleM PETHOHEY.
HccnenoBarenbekas
pabota «Bnusinue
aHTPONOTE€HHBIX (PAKTOPOB
Ha pa3BUTUE PACTCHUH B
ropojie/HaceIeHHOM
IIYHKTE».
OKCKypcHst/pakTHYECKas
pabota «OOIIT B Bamem
pETHOHE — YHUKATbHBIC
O0O0BEKTHI IPUPOIBIY.

5. Dkogornueckue
Huu (6 4)

buocdepa — oqHa U3
BOKHEHUIINX 000JI0YEK 3eMJIH.
UTo TaKkoe «3KOJOTUYECKUE
HUIIIK» U KaK OHU
dopmupyrotcs? @opmupoBaHue
3HaHUH 110 OMOPa3HOOOPA3HIO
KU3HEHHBIX (opM,
MOBEICHUYECKHUX
IPUCTIOCOOJICHH,
MoAU(pUKAITMOHHAS
U3MEHUYHUBOCTH (Ha 0a30BOM
ypoBHE). PacTuTenbHbie
co00II1eCTBa ¥ UX THIIHI.
Pa3ButHne u cMeHbI
PACTUTENBHBIX COOOIIECTB.

HccnenoBarenbckue
paboThl «DKOIOTUIECKUE
HUIIIN BOKPYT T€Os —
onucanue GpakTopon
OKpY’Karolen cpeapl».
Hccnenosarenbckue
paboTHI
«DeHomorn4YecKue
HAOJIIOIEHUSY.
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	5. Экологические ниши (6 часов)

	Модуль «Основы растениеводства» 7-8 классы (68 часов)
	1. Введение в растениеводство (2 часа)
	2. Агротехнический эксперимент (6 часов)
	3. Роль химических элементов в питании растений (20 часов)
	4. Регуляторы роста растений. Защита растений (4 часа)
	5. Водная, песчаная и почвенная культуры, их применение в выращивании растений. Физиология растений (8 часов)
	6. Культурные растения. Современные аспекты селекции (20 часов)
	7. Растительная продукция. (8 часов)
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