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HOACHUTEJBHASA 3AIINCKA

AKTYaJIbHOCTh M Ha3HaueHue mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBHH C TpeOoBaHUsMU DefepanbHOTO TOCYAapPCTBEHHOTO 00pa30oBaTEIBHOTO
CTaHJapTa OCHOBHOTO OOIero oOpa3oBaHHs, OPHEHTHpPOBaHA Ha oOOecrleueHue
WHIUBUIYATbHBIX TOTPEOHOCTEH O0O0y4alomuxcsi W HampaBieHa Ha JOCTHKEHUE
TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTpaMMbl OCHOBHOTO OOIIETO 0Opa30BaHUS C
y4eToOM BBIOOpa Y4YaCTHHKaMH OOpa30BaTEIbHBIX OTHOIICHHWH KYpPCOB BHEYPOUYHOM
NEATENIbHOCTU. JTO MO3BOJIAET 00ECIEYUTh €AUHCTBO 00s3aTenbHbIX TpeboBanuii ®I'OC
BO BCEM MPOCTPAHCTBE MIKOJHLHOTO 0Opa3OBaHMs: HE TOJBKO Ha YPOKE, HO U 3a €ro
peesiaMmu.

AKTyallbHOCTh ~ pealii3allid  JTaHHOW  MporpaMmbl  OOyCJIOBIIEHa  caMOU
0COOEHHOCTBIO MMPOEKTHO-UCCIIEIOBATENbCKOM NEATEIbHOCTU. JTa AEATEIbHOCTD JICKUT
B OCHOBE MO3HABATEJILHOTO MHTEpECca peOeHKa, SIBJIAECTCS 3aJI0NOM YMEHUS [JIAHUPOBATh
J00bIe IEUCTBUS M BAXKHBIM YCIIOBHEM YCIICIIHON peanu3anuu uaei. Jlroobie namMeHeHus
COBPEMEHHOI'0 OOIIEeCTBa CBSI3aHbl C NPOEKTAMU W UCCIEJOBAHUSIMU — B HaYKe,
TBOpYECTBE, OU3HECE, OOIIECTBEHHON XKU3HU. [10ATOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOOyuaronierocst siBisieTcss (OpMUPOBAHUE OCHOBHBIX HABBIKOB IMPOEKTHO-
HCCIIEIOBATEIBCKON NESITENBHOCTH.



[Iporpammoil npeaycMoTpeHO (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETUUYECKOrO
YpOBHA 3HaHWW, a TaKXKe W MPAKTUYECKOro OmbiTa padoTel C Ja0OpPaTOPHBIM
000OpyAOBaHUEM, OBJIAJCHUE MPUEMAMH HCCIEAOBATEIbCKOU IEATENBHOCTU. MeTobl
opraHu3alnuyd  00pa3oBaTEIbHOM W HAyYHO-MCCIEOBAaTEIbCKONM  AESTENbHOCTU
npeaycMaTpuBaloT (OpPMHUPOBAHHE Yy OOYYaIOIIMXCS HECTaHAAPTHOTO TBOPYECKOIO
MBIILJIEHUs, CBOOOJIbI CAMOBBIPXKEHHSI M MHAUBUAYATBHOCTH CYXACHUI.

JUisi monHOro ydeTra MOTPEOHOCTEH yyaluxcs B MpPOTpaMMe HCIOJIb3YeTCs
muddepeHurpoBaHHbIM  MOAXO0M, YTO CTUMYJIMPYET YdYalllerocss K YBEIUYEHUIO
NOTPEOHOCTH B MHIUBUAYAJIbHOM, MHTEJUIEKTYyaJIbHON U TIO3HABATEIBLHOM €SI TEIbHOCTH
U Pa3BUTHIO HAYYHO-UCCIIEI0BAaTEIbCKUX HaBBIKOB. [Iporpamma craneT BocTpeOOBaHHON
B IEpPBYIO OdYepenb IIKOJbHUKAMHU, KOTOpPbIE HMEIOT CTOMKMH HHTEpec W
COOTBETCTBYIOIIYIO MOTUBALIUIO K U3YUEHUIO MPEAMETOB €CTECTBEHHO-HAYYHOIO 1IMKIIa,
€CTECTBEHHBIM HayKaM M TEXHOJIOTHSIM.

B nmoapocTkoBOM Bo3pacTe ydaluecs NposBIISIIOT CBOKO 3aMHTEPECOBAHHOCTh B TOM
WIM WHOW 0ONacTH 3HAaHUW, HAYYHOM HAIpaBiICHUM WM NPOQPEeCcCHOHAIBHOU
nesTenbHOCTH. TakuMm o00pa3oM MPOUCXOAUT (OPMUPOBAHUE I[IO3HABATEIBHONM W
npo¢eCCUOHATIBHON COCTABIISIIOIIEH JTMYHOCTH, MIOMOTAeT ydalleMycsi B ONpPEIEICHUH
OyAy11ero AU3HEHHOIO IMYTH U B IPO(ECCHOHATILHOM BbIOOPE NOCIE OKOHYAHUS ILIKOJIBI.
[TonoOHOrO poaa 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSIHHOE JKEIaHHUE IIKOJIbHUKA
K MO3HAHUIO HOBOT'O, PACUIMPEHUIO U YIIyOJIEHHIO COOTBETCTBYIOLIUX 3HAHUM.

BapuanThl peasim3anmuu nporpaMmmsbl 4 (pOPpMbI IPOBEICHUA 3aHATHI.

JlanHasi mporpaMma paccuuTaHa Ha paboOTy €O IIKOJIBHUKAaMU 9-8 KJIaccoB.
[lenarory Ba)xHee aKIIEHTUPOBATh CBOE€ BHUMAaHUE HE CTOJBKO HA KaueCTBE pe3yJibTaTa
IIPOEKTa WJIA MCCIICIOBAaHUS, CKOJIBKO Ha TOM, YTOOBI yYaIIUNCS MOTy4dal 3HAHUSI B TOM
YUCJIE U Y€PE3 BBINIOJIHEHNE TPAKTUYECKOT O 3aJaHHtsl, J€J1ajl BBIBOJBI U YMO3AKIHOUECHUS
Ha OCHOBaHMM CBOETO HWCCIEHOBaHMS, YUYWICA CpPAaBHUBAaTb €ro pe3yJbTaThl C
TEOPETUUYECKUM MATEPHAIOM U UCCIETOBAHUIMU JPYTUX IIKOJIbHUKOB. TakuM 00pazom,
IIKOJIBHUK OCBOUT OCHOBBI IIPOEKTHO-UCCIIEA0BATENBCKON AESITEILHOCTH U TIPUOOpPETET
HABBIK KPUTUYECKOTO OTHOIIECHHWsS K Marepuany. PaGouas mporpamma pa3buta Ha
MOJYyJN
5-6 xmaccel - «Kak xKuUBOTHBIC U pacTeHus npucnocadbauBarotcs (0, 5 4acoB B HEACIIO
34 gaca) ;

/-8 xnaccel «OCHOBBI pACTEHUEBOICTBAY (0,5 yacoB B Henento 34 yaca)

B3aumocBs3b ¢ mporpaMMoii BOCIUTAHMS.

[Iporpamma Kypca BHEYPOUHOW JESTEIBHOCTH pa3paboTaHa C  Yy4eToOM
pEeKOMEHJalMi MPUMEPHONW MPOrpaMMbl  BOCIHUTAHUS, YUYUTHIBAET IICUXOJIOTO-
MeJaroru4ecKue OCOOEHHOCTH JaHHBIX BO3PACTHBIX KAaTeropui. DTO MO3BOJSET Ha
MPaKTUKE COEAMHUTh OOYydYarollyl0 M BOCIHUTATENbHYIO JAESTEIbHOCTh TIEAarora,



OpPHUEHTHPOBATh €€ HE TOJIBKO Ha HWHTEIUIEKTyaJbHOE, HO M Ha HPaBCTBEHHOE,
COLIMAJIBHOE Pa3BUTUE PEOCHKA. DTO MPOSIBIAETCA:

— B IPUOPHUTETE JINYHOCTHBIX PE3YJIBTATOB PEATU3ALMU IIPOrpaMMbl BHEYPOUYHOMN
NEATEIbHOCTH, HAIIEAIINX CBOE OTPAYKEHUE U KOHKPETU3ALMIO B IPUMEPHOM MPOrpaMme
BOCIIUTAHMS;

— B BO3MOYKHOCTH KOMIUIEKTOBAaHHSI PA3HOBO3PACTHBIX TPYIIl JJii OpraHu3aluu
npo(OPUEHTAIMOHHOW  JEATENbHOCTH IIKOJIBHUKOB, BOCHHUTATEIbHOE 3HAYEHUE
KOTOPBIX OTMEYAETCS B MPUMEPHON MPOrpaMMe BOCIIUTAHUS;

— B UHTEPAKTUBHBIX (opMax 3aHATHH JUIsI IIKOJIBHUKOB, OOECHEUYMBAIOLIUX
OOJBIIYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C TMEJaroroM W JpYrUMU J€TbMHU
JEeSTENBHOCTh U BOBMOXHOCTb 00pa30BaHus Ha €€ OCHOBE JIETCKO-B3POCIBIX OOITHOCTEH,
KJIFOUEBOE 3HAYEHUWE KOTOPBIX JUIsi BOCIWTAHUS NOJYEPKUBACTCS MNPHUMEPHOU
IPOrpaMMOi BOCTIMTAHUS.

OcoOenHocTH padoTHI YUYUTEIA MO MPpOrpaMMe. 3aj1avya yUUTeNsl COCTOUT B TOM,
YTOOBI  CONMPOBOXKJIATH TpoIlecC MPOPEeCCHOHATBHOW OpPHUEHTAIlMM  IIKOJbHUKA,
packpeiBas MOTEHIHA KaXJIOr0 4Yepe3 BOBJIICUCHHUE B MHOTOOOPa3HYIO JCATCIBHOCTB,
OpraHU30BaHHYIO B pa3HbIX (hopmax. ITpu 3TOM pe3yabTaToM pabOoThl YIUTEIIS B IEPBYIO
ouepeib SBISETCS JUYHOCTHOE pa3BUTHE Yyyamierocs. JIMUHOCTHBIX pE3yJbTaTOB
YUUTEIh MOXXET JIOCTHUYb, YBJIEKas yYEHHKAa COBMECTHOM M MHTEPECHOW UM 00O0UM
NEeSTENbHOCTBIO,  YCTAHaBIMBasT  BO  BpeMs  3aHATUH  J0OpOXKeIaTeNbHYIO,
HOJIIEP>KUBAIOIITYI0 aTMOC(epy, HACHIIAsl 3aHITHS IIEHHOCTHBIM COJIEpKAaHUEM.

[TpumepHas cxema mpoBeIeHUsI 3aHATUH 110 ITPOorpamMmme:

1. OOGBsAcHEHHE TCOPETUUSCKOTO MaTepuraa o TeMe.

2. TloaroToBKa K JKCIEPUMEHTAIBLHOMY 3aHSATHIO, OOCYXKIEeHHE OOBEKTOB IS
PAKTUYECKOTO 3aHATHUS.

3. IIpoBeneHne MpakTUUECKOTO 3aHATHS — OCHOBHAS 3aJl1adya OCBOCHHE METOIOJIOTHH
JAHHOTO PKCIIEPUMEHTA.

4. [lo OKOHYAHWHM TPEMJIOXKHUTHh JACTSIM, KOTOpPHIE 3aMHTEPECOBAJIUCH JTaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEAOBATEIbCKHUI MPOEKT. (s 3TOoro HeoOXoaumo
o0CynuTh OOBEKTHI, KOTOpPbIE YYEHUK OyIeT HCCleNoBaTh, COCTABUTh ILIaH
HKCIIEPUMEHTA.

5. [lomoub y4eHHKY MMPOAHATM3UPOBATH PE3YIHTATHI IKCIIEPUMEHTA.

OneHuTh pe3yNbTaThl MPOEKTHO-UCCIIEA0BATEILCKON NEATEIPHOCTH MIKOJTHBHUKOB
MOXHO B TIPOIIECCE€ 3allUThl WMU CBOMX pabOT B paMKax IIKOJBHOW HAy4YHO-
MPaKTHIECKON KOH(EpEeHITUY.

COJIEP KAHUE KYPCA BHEYPOYHOM JEATEJBHOCTHU

Monyab «Kak :KUBOTHbIE U PACTEHHUS MPUCIIOCAOJIUBAKOTCSD> (3BOJIIOLUOHHAS
IK0JI0THA) 5-6 KiIacchl (34 yaca)



1. Mpel uccnenyeM KuBbie 00beKThI (6 YacoB)

CBoiicTBa U CTPOCHHE >KUBBIX OPraHU3MOB (CTpoeHuEe KJeTku). Bum, ocodr —
OpraHu3M Kak eJMHasl cuctema. Ananrtauuu (npucrnocobsenus). [lonsatre romeocrasa
AKHUBOro opranusmMa. CriocoOsl ero noaaepKaHus.

[lonsiTue BapuaTuBHOCTH Tipu3Haka. HccienoBarenbckue padbotrel «Bce mam
(cunuIbl, 0enku, 6epe3sl U T.11.) oNMHAKOBbIE? DOTOKBECTY.

OrpanudeHuss Mopdoyiorndeckux u (Gusnoigoruyeckux amantarui. I[loyemy
OpraHuW3Mbl HE CTAaHOBITCA OECKOHEYHO OOJBIIUMU, MAJICHBKUMHU, BCESIHBIM.
[IpakTtuueckast pabora «CocTaBisieM KHUTY PEKOPJIOB PACTCHUN M KUBOTHBIX HAIIEro
Kpas».

2. BuusiHMe oKpysKaroliei cpebl Ha xuBbie opraHu3Mbl (12 yacos)

@dakTopbl OKpYKarwolle cpenbl (aOMOTHYECKHE, OMOTHYECKHE, aHTPOIOTEHHBIE).
[Ipumepsl  abuoTHUeckuX  (AKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BJIMSHUE Ha
KU3ZHEJEATEIbHOCTh  JKMBBIX  OPraHM3MOB:  TEMIIEpaTypa, CBET,  BIIAXKHOCTb.
[Ipaktuueckoe 3anstue «lBet u temno» (KyOMKH Jibjla B3BECUTb, MOJOXKHUTh B YaIIKU
[letpu Ha pasHOuBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO OBICTpee
pactasun). [Ipaktuueckoe 3anstue «4to pactBopsieTcs: B Boje» (d3kcrepumeHT «Kuakui
nom»). IIpaktuueckoe 3anarue «Iuddys3us Bemects B Bojae (pacTBOpHI)», «JIBuxkeHUE
pacTBOpoB TO I1BEeTKY». IIpakTnueckoe 3anstue «Jlem tuiaBaer B Bojae (aiicOeprw,
3aMmep3aHue BojoeMoB)». [IpakTuueckoe 3austue «Jlem npu 3aMmep3aHuy pacIiupsieTCs
(pa3pyuienue kaMHs (T0O4BOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).

OcCHOBHBIE  3aKOHOMEPHOCTHM  TIPHUCIIOCOOJIGHHUS  JKMBBIX  OPTaHU3MOB K
abumotndeckuM (paktopam. [IpucmocoOneHnuss K OCHOBHBIM aOMOTHYECKUM (haKTopam:
TeMIepaTypa, BIaKHOCTh U cBeT. [Ipaktuueckoe 3amstue «lllyGa» (kyOuku nbaa
3aBEpHYTH B pa3Hblii MaTepuall, B3BecuTh). [Ipaktuueckoe 3anarue «[[urmeHTs (MOXKHO
pa3fenuTh Ha BaTMaHe Kpacutenu u3 (iaomactepoB». Ilpakrtuyeckoe 3ansrue «Kak
’KUBOTHBIE TJIABAIOT B BOAE» (DKCHEPUMEHT C MUIETKOM).

Hccnenosarensckue padoThl «BrnusiHue cBera (Teruia, BIaKHOCTH, COCTaBa MOYBBI)
Ha pacTeHHUs B €CTECTBEHHBIX MM MCKYCCTBEHHBIX YCIOBHUAX» (HA JOCTYIIHOM
Marepuare).

3. BzaumopeiicTBHs KHUBBIX OpraHu3MoB (4yaca)

buotndeckne Qakrtoppl. 3aKOHOMEPHOCTH Pa3BUTHS MEKBUIOBBIX B3aWMOOTHOIICHUM.
KosBomrorust (XUIMHUK-)KEPTBA; TApa3uT-XO3IWH) OBOJIOIUS CTpaTeTHid JTOOBIBAHUS
mumy.  ConuanbHOCTh.  Bunbl-BceneHnbl.  IlepedyeHp  pacTeHuii-  BpeAUTENCH.
UccnenoBatenbckass pabora «HabOmogeHus 3a B3aUMOOTHOIICHUSIMH KUBOTHBIX IPH
NOObIBAaHUU NUIIM (KOPMYIIKH I NTHUL, AJISI TOPOJACKUX WM CEJIbCKUX KUBOTHBIX).
Be6-kamepni». Uccnenoparenbckas paborta «PacrpocTpaHeHue BHIOB- CUHAHTPOIIOB B
HaIllell MECTHOCTH.



4. YenoBek B )KU3HHM PAaCTCHUN U )KMBOTHBIX? (6 yacoB)

AnTponorenssie (akTopsl. [IpaBaa i, 4To NEpBOOBITHBIE JIFOAU KUIU B TAPMOHHUU
¢ npuponoi. ONOMAaIIHUBAHUE U MPUPYUYEHHUE KUBOTHBIX U PACTEHHUN. 3a4eM CIacarb
BBIMHUPAIOIIUE BUJBI, KaK 3TO JenaTb. KynbTypHblE pacTeHus M HUX JUKHUE NPEIKH.
[louemy BaxkHO MX cOXpaHATh. Pa3HOOOpa3ue KylbTYypHBIX PACTEHUH M MX 3HaYEHUE B
KU3HU yenoBeka. KpacHas kauura Bamei tepputopun. Ocobo oxpaHsieMble TEpPUTOPUH,
3anoBenqHukn Poccun m mupa. Ilpaktuyeckas pabora «PazHooOpasue KylabTypHBIX
pPacTEHU! B BalllEM PETHUOHE.

UccnenoBarensckas pabora «BiusiHue aHTpONOreHHBIX (AKTOPOB Ha pa3BUTHE
pacTeHuil B TOpo/ie/HaceICHHOM MMYHKTE.

Okckypeus/npaktuueckass padora «OOIIT B Bamem permoHe — yHHKaldbHbIE
O0OBEKTHI IPUPOABI».

5. Dxonornyeckuie Humu (6 yacos)

bruocdepa — onHa U3 BakHEHIIHMX 0001049eK 3eMin. UTO Takoe «IKOJIOTHUECKHE
HUIIN» W Kak OoHM (opmupyroTcs? DopMmupoBaHHE 3HAHHMHA IO OHOPA3HOOOPA3HIO
KU3HCHHBIX  (OpM,  TOBEACHYECKMX  IMPUCIOCOONECHUH,  MoaAu(HUKAIMOHHAS
HU3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTuTenbHbIe COOOIIECTBA U UX THIBL. Pa3ButHe
U CMEHBI PaCTUTEILHBIX COOOIIECTB.

HccrenoBarensckrue padOThl «IKOJOTHYSCKUE HUIIM BOKPYr TeOs — OIMHCaHHE
(bakTOpoB OKpyXKaroliel cpeab». MccimemoBarenbckue padoThl «DEHOTOrHYECKHUE
HAOJTIOIEHUS.

MonyJiib «OCHOBBI pacTeHHEBOACTBA» /-8 Ki1acenhl (34 yaca)

1. Beenenue B pactenneBoactBo (1 gac)

Uro-Takoe pacTEHHEBOJCTBO: OCHOBHBIC (DaKTOPHI BBIPAIIMBAHUS PACTECHUH.
Uctopus pa3Butus arpoxumMudeckux 3HaHu# (padotel M.B. JlomonocoBa, 0. JIubuxa,
Bbyccenro, B.B. [lokyudaeBa, K.A. Tumupssesa, I1.A. Kocteiuena, JI.H. [IpsaumnankoBa
u ap.). [Ipakruueckas padota «bouka Jlubuxay.

2. ArpoTexHHYECKHI dKCTiepuMeHT (3 Jaca)

[IpaBuiia TOCTAaHOBKM arpo3kcrnepuMeHToB. I[locTaHOBKAa AKCIEPUMEHTOB C
pacTteHusiMu. Bb1OOp TeMbl, COCTaBIEHUE THIOTE3bl, LIEIM U 3a7ad SKCIEpUMEHTa IO
BBIPAIIMBAHUIO PACTEHUM B KOHTpoiupyeMon cpeae. KonTponnm, mOBTOpHOCTH,
npoBefieHue dKcnepuMeHTta. [lmanupoBanue skcnepuMenta. OleHKa pe3ynbTaTOB
skcnepumenTa. MccnenoBatenbckas pabota «DakTopbl, BIUAIONIME HA MpopacTaHue
ceMsH (pPOCT IPOPOCTKOB)».

OcBoeHME TEXHOJIOTUH KPYTIOTOJUYHOTO BhIpA[UBAHUS CAaTOB U MUKPO3€EJICHH



B KOHTPOJHMPYEMBIX MCKYCCTBEHHBIX YCIOBUSAX. COOp YCTAaHOBKHM JJIsl BbIpalllMBaHUs
PaCTEHHI B KOHTPOJIIUPYEMBIX YCIOBHUSX.
3. Ponb XuMUYECKUX IEMEHTOB B muTaHuu pacteHui (10 yacos)

Bona. PactBop. BriTskka. AHMOHBI, KaTHOHBI, JJEKTPONpPOBOAHOCT, M pH
pactBopa. Poib XUMHYECKUX 2JIEMEHTOB B TUTaHUM pacTeHuil. [lonydeHre nuraTenbHbIX
BelecTB pacteHusmMu. [lpaktuyeckas padora «CxemMbl MUTATEIBHBIX PacTBOPOB. Pacuer
1103 yAOOpEHUH AJi MUTATEIbHBIX PACTBOPOBY.

YaoOpeHusi: opranvueckue, MHUHEpalbHble, MUKpoOUoNoruuyeckue. Turbl
nuTaHus pacteHuil. Bo3gymiHoe M MuHepanbHOE (KOPHEBOE) MUTAaHUE PACTEHMI.
TpaHncnopT nNUTAaTENBHBIX BEIIECTB PACTEHUN: BOCXOISAIIMA W HHUCXOASAIIUN TOK.
Baxneiimue kanuiinele, pochopHble U a30THbIE y10OpeHus, ux cBoicta. [Ipocteie u
cnoxHble ynoOpenusi. [lpaktuueckas pabora «llpaBuna cmemmBaHus yHAOOpEHHUII»
[Ipaktuueckas padota «IluTaHue pacTeHUN: TEXHOJIOTUS IPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB ISl pPa3HBIX KYJIBTYP».

PocT u pa3BuTue pacTeHMii: 3Tarbl OHTOTeHe3a, ()aKTOPhI, BIUSIOIIME HAa POCT
pacTeHuil: cBeT, I'yCTOTa MOCaJ0K, muTaHue, cyocrpart. IlpakTuueckas padora
«MOHHUTOPUHT MUHEPAJIBHOIO MUTAHUS PACTEHUI.

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

Hctounuku ¢pocdopa nis pacteHus. 3HaueHue Gochopcoiepikalinx COeUHEHUH
B Kj1eTKe. Posib Makpoapruueckux coeAuHeHuit pocopa B 3HEPreTHIeCKoM 0OMEHeE.

Bnusane kanus Ha (Qu3Mueckue CBOWCTBAa NPOTOIUIa3Mbl, Ha (hepMEHTHI
YTJI€BOJOPOIHOTO 0OMEHa, CUHTE3 OenkoB U Ap. Ponb kamus B moajaep:kaHuud MOHHOTO
OanaHca B TKaHsX, B IPOLIECCAX CAMOPETYJISALIUU.

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

3HaueHne MarHus B MeTabonm3Me pacTeHuil. Maramii B cocTtaBe XJopoQuiuia,
CXOJICTBO XJIOpO(HIIa U IeMOTIOOMHA KaK CBUAETEIBCTBO €JMHCTBA OPraHUYECKOIro
MHpA.

Cepa u €ero OCHOBHBIE COEJUHEHUS, UX POJIb B CTPYKTYPHOM OpraHU3ally KIETKH,
Y4aCTHE B OKMCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX.

MukpoanemeHThl. IlpencraBieHns O poJii MHKPO3JIEMEHTOB B MeTa0OJIM3ME
pacteHnil. OCOOCHHOCTH TMOCTYIJICHUSI MHKPORJIEMEHTOB B pacTeHHs. CHHEPrusM H
AQHTAarOHU3M DJIEMEHTOB IIUTAHUS PACTCHUM.

PactutenpHas AuarHocTMKa M METOAbI WACHTU(UKAIIMM HEI0CTaTKa/M30bITKa
aneMeHTOB nutanus. [Ipakruueckas padora «PacTutenbHas AMArHOCTUKAY.

UccnenoBarensckas padbota «OLieHKa COCTOSIHUSI KOMHATHBIX pacTEeHUH, paCTeHUI
Ha [IKOJbHOW TEPPUTOPHH, YCTAHOBKA MPUYMH MATOJOIMUYECKUX COCTOSAHHMU (TpH



HaJIUYUn )».
UccnenoBatenbckass pabora «OlieHKa BIUSHUS Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE pacTeHUH (COCTaBIECHUE PA3IMUHBIX MOJIKOPMOK ).

4. PerymsiTopbl pocTa pacTeHHH. 3aluTa pacTeHui (2 gaca)

[lonsTue o perymnsatopax pocra pacteHU. CTUMYIATOPBI pocTa — (PUTOTOPMOHBI
(aykcunbl, rHOOEpEITMHBI, HIUTOKUHUHBI). IHTrHOUTOpHI 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.

HccnenoBarensckas pabora «BinusHue rerepoaykCuHa Ha MpopacTaHue (pocT Ha
Pa3HbIX CTAJUAX, B Pa3HBIX YCIOBUAX) PA3IMYHBIX PACTCHUI.

3ammTa pacTeHUM OT BpeauTeseil: ocHOBbl Ouometona. Ilpakrtuueckas pabota
«MHCcekTapuu: MpaBuiia U yCIOBUS Pa3BEICHUS MMOJIE3HBIX HACEKOMBIX).

5. BonHas, mecyaHass ¥ NMOYBEHHas KYJIbTYPhl, MX NMPUMEHECHHE B BBIpAIIMBAHUM
pactenuii. usnonorus pactenuii (4 yaca)

BonHas, necuanas ¥ MOYBEHHAsl KYJNbTYpbl, UX NMPUMEHEHUE B BbIPAIIMBAHUU
pactenuii. [IpoBenenuie Boabl B KopHE U cTebiie pactenuit. [Ipaktuyueckas padora
«KopneBoe naBieHue».

BonHbiii pexxuM pacTeHHi: CTpOCHHE YCThUIl: (haKTOPhI, BIUSAIONIME HA HX
PACKpBITUE U 3aKPBITHE. 3HAUCHUE MEXAHU3Ma PETYJISIIUU UCTIAPEHUSI BIark paCTCHUEM.
[Ipaktuueckas padorta «IIpuroToBieHue mpenapara yCTbUI] METOJIOM CIICTIKAY.

HccnenoBarenbckue paboTel: «BrnusHue ycmoBul cojepkaHus pacTeHUM Ha
KOJIMYECTBO YCTHUIIY.

@doTOCHHTE3 — YHHKAIBHBIM Tporiecc pacTeHuil. TemHOBass u cBeToBas (a3bl
dotocunTe3a. 3HaueHne (HOTOCHHTE3A IS KUBBIX opraHu3MoB. [IpakTuueckas paborta
«DyHKIMOHANbHAS  JWArHOCTHMKA PACTEHHMM MO  AKTUBHOCTH  XJIOPOILJIACTOBY
UccnenoBarensckass pabora «Ompenenenne xmopobumia A u b, onenka
(OTOCHHTETUYECKOI aKTUBHOCTH PACTCHUI U (PAKTOPOB, BIUSIONINX HA HEEY.

@akTopbl pocTa pacTeHUi: BO3nyX U a’pauus. [log3eMHOE ObIXaHWE pACTEHUNA:
COCTaB TIOYBEHHOTO BO3ayxa, Ta3oo0MeH. [‘a3000MeH mpu OECIIOYBEHHOM
BbIpamuBanun. [Ipaktudeckas padora «Aspamus, CO2 u O2. JIpixaHue pacTCHHI.
[TpakTudeckas pabota «/IprxaHue pacTeHui: OIIEHKAa MHTCHCUBHOCTH JIBIXaHUS PACTCHUM
U IUIOJOBY.

UccnenoBarenbckue paboTel: «BnusHue cnocoba BeipamuBaHusi (cocTaBa
MUTAaTEIbHON CMECH, CXEMbl BHECEHHS) HA POCT U Pa3BUTHUSI PA3TUUHBIX PACTCHUI.



6. Kynerypabie pactenus. CoBpeMeHHbIe actiekThl cenekipn (10 yacos)

Kak uyenoBek crtan wucnonbs3oBaTh pacTteHusi? CBA3b pa3BUTHUS [UBWIN3ALUU
YeJI0BEKAa U OJIOMAIlHUBaHUs pacteHuiu. Jlomectukauus. duckyceus «Jlomectukanus,
BCE JIM PACTEHHs] W JKUBOTHBIE, KOTOPBIE JKHUBYT PSIJOM C YEJIOBEKOM WM
0JIOMAaIIHUBAOTCA? MOKHO JIM CYMTATh TapaKaHa OJIOMAITHEHHBIM >KUBOTHBIM 7

HacniencTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA YKUBBIX OPraHU3MOB.
N3menunBocth. Buasl u3menuuBocth. [lpakTuueckas paborta «MoaudukannoHHas
M3MEHYUBOCTD (JIUCThS, UTOJIKU C OJHOTO JIEPEBA)».

I'en — wMarepuanbHbIi HOCHUTEIb HACJIEACTBEHHOCTH U  M3MEHYUBOCTH.
HyxiienHoBble KUCIOTHI. JIokanu3anus reHEeTUYECKOro MaTepuana B KIeTke. JleneHue
kietok. Permmmkanus JIHK. OcHoBHas jormMa MosekyisspHoi Ouonoruu. Tpanckpumnus.
Tpancsiius. Mytanuu. [Ipaktudeckast pabora «I'eH — HHCTPYKIIUS TI0 COOpPKE KIIETKU
(Ha Oucepe unu KoHCTpykTope)». IlpakTuueckas padora «Myrtamuss Ha OyrepOpoje
(J1r060i 00BEKT M3 TpeAbIayIIed padoThl, T/Ie¢ MU3MEHEHHE HHCTPYKIIMU TMPUBEIET K
M3MEHEHHIO BHEIIHETO BUa O0OBEKTA)».

OddexT OyThUIOUHOTO TOPJBIINIKA M TeHETHYECKoe pa3zHooOpaszue. UTo Takoe
reH0aHk? 3adeM COXpaHATh I'€HETHYECKHE pecypchl pacteHuil? OCHOBHBIE CIOCOOBI
COXpaHCHHUs TCHETHUCCKUX PECYPCOB pacTeHu (ex situ u in Situ).

3nauenue pabor H.M. BaBunoBa. 3akOoH TroMOJIOTHYECKUX PsioB. LleHTpHI
MPOUCXOKICHUS KyJIbTypHbIX pacteHunt H.M. BaswioBa u ILM. JXXykosckoro.
[Ipaktuueckas pabota no rpynmnam «OTKy/Ja Ha HAITUX CTOJIaX (GPYKTHI/OBOIIH/3TIaKM.

OcHoBHBIE MeTonbl cenekuuu. [ ubpunuzarnus. dopmbl otdopa. OcHOBHBIE
HATIPABJICHUS CENEKIMU: YIYYIICHUE ypOKAMHOCTH, YCTOMUMBOCTA K OMOTUYECKUM U
abumotmdeckuM ¢akropam. IIpakTudeckas padota «BripamuBaem ropox. Kak mposectu
CKpEILIMBAHUE y TOPOXay.

Ecte 1mu xu3Hp B mipoOupke? DBHOTEXHOJOTHS KYyJbTYPHBIX pPAacCTCHHH.
UccnenoBarensckass pabota «BeipamuBanue pacteHUl B mpoOupke» (MOKHO
BOCIIOJIB30BATECA PE3YJAbTATAMUA NPEABIAYIINX 3KCIEPUMEHTOB MO COCTABIICHUIO
MUATATEIbHBIX PACTBOPOB JJII PACTCHUI).

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

7. PacturenpHas nmpomykius. (4daca)
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 CPENICTBA



COXpaHeHHUsl MPOAYKTOB mnHUTaHus. [lpaktuueckas pabora «llpeaenbHo gomycTHMBIE
koHnenTparuu (IIJIK) u MeTonbl KOHTpOJsi GE30MACHOCTH PACTUTENBHBIX MPOTYKTOB
TUTAHUS.

Mukpo3seneHs: MoJae3HOCTh U TexHoJorus. MccnegoBarennckas padora «OleHka
KauecTBa BBIPAILIEHHON MUKpPO3€eJIeHU» (JTU00 CBOS, MO0 U3 Mara3uHa).

XUMUYECKHHA aHanm3 IPOAYKIIHH. OCHOBBI CHEKTPOPOTOMETPHH.
[Hotenumomertpusi. Xpomatorpadus. [Ipaktuueckas pabora «MeToabl OLIEHKH KauecTBa
pPacCTUTENHHON MPOAYKIMU: XpaHEHHE W COXPAHHOCTh IMUTATENBHBIX BEHIECTB» (IO
JIOCTYITHOMY O00OPYIOBAaHUIO).

HccnenoBarensckass pabora «Ompenenenne ButamuHa C MeTogoM 0OpaTHOTO
TUTPOBAHHUS B IUI0/IaX HA Pa3HOM CpOKe (crioco0e) XpaHEHUs».

IINIAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMHSA KYPCA BHEYPOYHOM JESITEJJbHOCTHU

3aHATHS B paMKax MPOrpaMMbl HampaBieHbl Ha OOECMEYeHUE JOCTUKCHUS
IIKOJIPHUKAMHU ~ CJICAYIOIIMX  JIMYHOCTHBIX, METalmpeAMETHbIX W  IPEAMETHBIX
o0Opa3oBaTeIbHBIX PE3YJIHTATOB.

JInyHOCTHBIE pe3yJbTAThI:

B cdepe rpaxknaHckoro BOCIUTaHUS: TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM
NEATeTbHOCTH TIPW  BBITIOJTHEHWU HCCIAEJOBAHUA U TPOEKTOB, CTpEMJIEHHE K
B3aMMOIIOHUMAHHIO U B3aHUMOIIOMOIITH.

B cdepe marproTudeckoro BOCIUTAHMS: OTHOIICHHE K OMOJIOTHH KaK K Ba)KHOMN
COCTABJISIONICH KYJIBTYpbhl, TOPJOCTh 3a BKJIAJ POCCHUHCKMX M COBETCKMX YYEHBIX B
pPa3BUTHE MUPOBON OMOJIOTHYECKON HAYKH.

B cdepe nyXOBHO-HpPAaBCTBEHHOTO BOCIHTAHUS: TOTOBHOCTH OIICGHHUBATH
MOBEJICHUE M MOCTYNKU C MO3HUIMU HPABCTBEHHBIX HOPM M HOPM 3KOJOTHYECKOU
KyJbTYpbl; TOHUMaHHE 3HAYMMOCTH HPABCTBEHHOT'O aCMEKTa JAESATEIbHOCTH YEJIOBEKA B
MEJIUIIHE ¥ OMOJIOTHH.

B cdepe ocreTmueckoro BOCHUTAaHWSA: IOHHUMAaHUE POJM OHWOJIOTHH B
(bOopMUPOBAHUH ICTETUUECKON KYIbTYPhl TUIHOCTH.

B cdepe ¢usnueckoro BocmuTaHUS, (OPMUPOBAHHS KYyIbTYpHl 370POBBS U
HMOIMOHATFHOTO OJIAroMoy4yHsi: OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 370POBBIO H
YCTaHOBKa Ha 3/I0POBBIN 00pa3 )KU3HU (3J0POBOE MTUTAHUE, COOTIOICHIE TUTHCHHYECKUX
MIPaBUJI U HOPM, COAJTAHCUPOBAHHBIN PEKUM 3aHSATUN U OTIbIXA, peryisipHas puznueckas
aKTUBHOCTb); OCO3HAHHE MMOCTIECTBUM U HEMIPUATHUE BPEIHBIX MPUBBIUEK (yHOTpeOIeHHE
aJKOroJis, HAapKOTUKOB, KypeHHE) W UHBIX (GopM Bpeaa Mg (PU3HUECKOTO U
MICUXWYECKOTO 3I0POBbsl; COOJIOJICHHE MpaBHil O€30MAaCHOCTH, B TOM YHUCJIE HABBIKU
0€30MacHOro MOBEJICHHS B MPUPOAHON cpefe; chOpMUPOBAHHOCTh HaBbIKa pediiekcuu,
yIpaBJjeHUE COOCTBEHHBIM AMOIIMOHAIBHBIM COCTOSTHUEM.



B cdepe TpynmoBoro BocnuTaHMs: aKTUBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJIbI, rOpojia, Kpasi) OMOJIOTUYECKOW U SKOJOTHYECKOU
HaIMpaBJICHHOCTH, MHTEPEC K MPaKTUUECKOMY H3Yy4YEHHUIO Npodeccuid, CBSI3aHHBIX C
Ouosoruei.

B cdepe oskomormyeckoro BOCNHUTAHUS: OpUEHTAIUS Ha MPUMECHEHUE
OMOJIOrMYECKUX 3HAHUU TIPU PEIICHUH 3a]1a4 B 00J1aCTH OKPYKAIOIIEH Cpe/ibl; OCOZHAHUE
AKOJIOTUYECKUX MPOOJIEM U IMyTEH UX PEIICHUS; TOTOBHOCTh K YYaCTHIO B TPAKTHUECKON
NEATeIbHOCTH SKOJIOTMYECKON HAMPaBICHHOCTH.

B cdepe mnoHumaHus 1EHHOCTH HAy4YHOTO T[IO3HAHUWSA: OpHUEHTAIMs Ha
COBPEMEHHYIO CHCTEMY HAy4HBIX MPEACTaBICHUM OO0 OCHOBHBIX OHOJOTHYECKUX
3aKOHOMEPHOCTSIX, B3aMMOCBS3SX UYEJIOBEKA C MPUPOTHON M COIMAIBHOU CPEIoH;

NOHMMAaHHE PO OMOJOTHYECKON HayKH B (DOPMUPOBAHUM HAYYHOTO MHUPOBO33PEHHUS;
pa3BUTHE HAYYHOU J1I0O03HATEIBbHOCTH, MHTEpeca K OMOJIOTrHYECKON HayKe, HaBBIKOB
UCCIIEA0BATEIBCKON IESITEIBHOCTH.

B cdepe amanTanuu K HM3MEHSIOUIUMCS YCJIOBHSIM COLIMAJIBHOW W TPHUPOTHOMN
cpenbl: aJeKBaTHas OIEHKA W3MEHAIOIIMXCS  YCIIOBHM; TPUHATHE  PEUICHUS
(uHIMBHYa bHOE, B TPYMIE) B H3MEHSIOMIMXCS YCJIOBUSX Ha OCHOBAaHMM aHAJU3a
Ouosnornyeckoi MHGOpMaLMy; MJIAHUPOBAaHUE  JEHCTBUI B HOBOW  CHUTyallUH
Ha OCHOBAHMU 3HAHUN OMOJIOrMYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHbIe pe3yJabTAThI:
B cdepe oBnanenus yauBepcaibHbIMU Y4€OHBIMU MTO3HABATEIBHBIMU JIEHCTBUSAMH:

ba3oBble JorHuecKue JeCTBUSL:
® BBIIBJIATH M XapaKTepHU30BaTh CYIIECTBEHHBIC TPU3HAKN OMOJOTHUYECKUX OOHEKTOB
(siBNICHUT);

® YCTaHABJIMBATHh CYIIECTBEHHBIM TpPH3HAK KIAacCH(PUKAIMU  OHOJOTHYECKHUX
00BEKTOB (SIBICHUH, MPOILIECCOB), OCHOBAaHHS JiA OOOOIIECHUS W CpaBHEHUS,
KpUTEPHUH MPOBOJIUMOTO aHAIU3A;

e ¢ yuéTOM TNPEIIOKECHHONH OHMOJOTMUYECKON 3aJaydl BBISBIATH 3aKOHOMEPHOCTH M
MPOTHBOPEUYMS B paccMarpuBacMbIX (akTax © HaOJIIOJCHHAX; IpejjaraTh
KPUTEPHUH JIJIs BBISIBICHUSI 3AKOHOMEPHOCTEW M TPOTUBOPEUHIA;

® BBIIBIATH JePUIMTHI WHPOpMANMH, MAaHHBIX, HEOOXOJMMBIX ISl PEIICHUS
MMOCTABJICHHOM 3a/1a4H;

® BBIIBJSIT MPUYUHHO-CJCICTBEHHBIC CBSI3M TIPU M3YYCHUHU OMOJIOTHYECKUX
SIBJIEHUM M TPOIIECCOB; JeNaTh BBIBOJABI C MCIOJb30BAaHUEM JCAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKITIOUSCHUH TI0 aHAJIOTHH, (DOPMYJIHMPOBATH
TUIOTE36I O B3aUMOCBS3X;

® CaMOCTOSTENIbHO BBIOMpPATH CIOCOO pelieHus yuyeOHON OMOIOTrMYecKou 3aiauu
(cpaBHMBATh HECKOJIBKO BapUAHTOB PEILICHUS, BHIOUPATh HAUOOJIEE TTOAXO AT
C Y4ETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBbI¢ HcclieJ0BaATEILCKUE JCHCTBUS .
® ICMOJIb30BaTh BOMPOCHI KaK HUCCIIEI0BATEIbCKUM MHCTPYMEHT MMO3HAHUS,




e (QopMmynupoBaTh BONPOCH, (PUKCUPYIOIIUE pa3pblB MEXKIYy pEealbHbIM U
KeaTeJbHBIM COCTOSIHUEM CUTYallud, OOBEKTa, U CAaMOCTOSITEIbHO YCTaHABIMBATh
HCKOMOE U JIaHHOE;

e (QopmupoBarh  TUNOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKJCHUI,
apryMEHTHPOBATh CBOIO MO3UIMI0, MHEHUE;

® [IPOBOJUTH MO CAMOCTOSTENbHO COCTaBICHHOMY ILJIaHY HAOJIOICHHE, HECIIOKHbBIN
OMOJOTMYECKUN SKCIIEPUMEHT, HEOOJIbIIOE HCCIAEJOBAaHUE IO YCTAHOBIICHUIO
0COOCHHOCTEH OUOIOTHUECKOT0 00beKTa (Ipollecca) N3yYeHus,

® [PUYMHHO-CJIEJACTBEHHBIX CBSI3€H W 3aBUCHUMOCTEH OHOJIOTHYECKHX OOBEKTOB
MEXy COOO0M;

® OIICHMBATHh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh WH(OPMAIIMIO, MOJYYCHHYIO B
XO07I¢ HAOJIO/ICHUS U DKCIICPUMEHTA;

® CaMOCTOSTENbHO (opMyIHpoBaTh OOOOIICHUS W BBIBOALI IO pe3yjbTaTam
NPOBEIEHHOTO HAOJIOJCHUS, SKCIICPUMEHTA, BJIAJICTh MHCTPYMECHTAMH OICHKH
JOCTOBEPHOCTH ITOTYYEHHBIX BEIBOJOB M 000OIICHUH;

® IIPOTHO3WPOBATh BO3MOXKHOE JajbHEHIIIEEe pa3BUTHE OMOJOTUYECKUX IPOIIECCOB U
UX TOCJICJACTBHS B aHAJOTWYHBIX WM CXOJHBIX CHUTYaIMSAX, a TaKKE BBIJIBUTaTh
MIPEATIONOKEHUS 00 UX Pa3BUTUH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

PaGora ¢ nadopmalmei:

® MPUMEHSTH PA3IUYHBIE METObI, MHCTPYMEHTHI U 3alpPOChl MPHU MOUCKE U OTOOpE
Ouosioruyeckoi MHGOpPMAMK WM JAHHBIX W3 HMCTOYHUKOB C  Y4ETOM
PEIOKEHHON yueOHON OMOIOTHYeCKON 3a1a4H;

e BBIOMpATh,  aHAIM3UPOBATh,  CHUCTEMATH3UPOBATh WU  HHTEPIPETUPOBATH
OMOJIOrMYECKY0 HHPOPMAITUIO PAa3TMYHBIX BUJIOB U (JOPM MPEICTABICHUS;

® HAXOJWUTh CXOJHBIC apTyMEHTHI (IIOATBEPKIAONINE WM OMPOBEPraroIIne OIHY U
Ty %€ HJICI0, BEPCHIO) B Pa3IMUHBIX HHPOPMAIIIOHHBIX UCTOYHHUKAX;
® CaMOCTOSITEIILHO BBHIOMPATH ONTUMAIbHYIO (OpPMY TpeCcTaBICHUS WHOOPMAIUU U
WJUTIOCTPUPOBATH pPEIIaeMbIe 3aa4d HECIOXKHBIMA CXEMaMH, JUarpaMMaMu, WHON
rpaduKoil 1 UX KOMOMHAIUSMU;
® OICHMBAaTh HAAEKHOCTH OWOJOTHMYECKON WH(OpMAIUu 1O  KpUTEPHsIM,
MPEITIOKEHHBIM YUUTENEeM I cPOPMYITUPOBAHHBIM CAMOCTOSITENIHHO;
® 3aNIOMHHATH U CHCTEMATU3UPOBATH OMOJIOTUYECKYIO HH(OPMAITHIO.

B chepe oBnageHuMsa yHMBEpCaNbHbIMU YYEOHbIMM KOMMYHUKATUBHbIMU OEUCTBUAMM

Oo1ieHue:
® BOCIPHHUMATH B (POPMYIIUPOBATH CYKJICHUS, BBIPAXKaTh SMOIIMH B IPOIIECCe

BBITIOJTHEHUS PAKTHYECKUX U Ja00paTOpHBIX PaboT;

® BbIpa)kaTh ce0s (CBOIO TOUKY 3PEHUSI) B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

® pacrno3HaBaThb HeBepOaJlbHBIE CpelicTBa  OOIIEHMS, MOHMUMAaTh 3HAYCHHE
COIMATIbHBIX 3HAKOB, 3HATh W PACHO3HABaTh MPEANOCHUIKM KOH(PIMKTHBIX
CUTyallui U CMAr4aTh KOH(QIUKTBI, BECTH IIEPETOBOPHI;

® [IOHUMaTh HAMEpPEHHUS JPYTUX, MPOSBIATh YBAXHUTEIBHOE OTHOIICHHE K
cobeceJHUKY U B KOPPEKTHOU (popme (HOpMyTHUpPOBATH CBOU BO3PAKEHUS,



e B XO€ Auajora W/Wiv AUCKYCCUH 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOii
OMOJOTHYECKON TEeMbl W BBICKA3bIBaTh WJCH, HAIlCJICHHBIC HAa PEIICHUE
OMOJIOrMYECKOM 3a/1aui U MOJJep KaHue 01aroxenaTeIbHOCTH OOIECHHUS;

® CONOCTaBIATh CBOW CYXKIEHHUS C CYXACHUSIMU APYTUX YYACTHUKOB JHANOra,
0OHapYy>KHUBATh PA3IUYUSI U CXOACTBO ITO3HIIHIA;

e MyOJUYHO TIPEACTABIIATH PE3YNbTATHl BBIMIOJHEHHOTO OWOJIOTMYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEAOBAHMS, TIPOSKTA);

® CaMOCTOSTENIBHO BHIOHMpaATh (hOpMaT BHICTYIUICHUS C YYETOM 3a]a4 MPE3CHTALNH U
OCOOCHHOCTEHW ayJIUTOPUM U B COOTBETCTBUM C HHUM COCTaBIATh YCTHBIE U
MUCbMEHHBIC TEKCTHI C UCIOIb30BAHUEM WJITIOCTPATUBHBIX MAaTEPUATIOB.

CoBMecTHAs AeITENLHOCTE (COTPYAHUYECTBO):

® [IOHMMaTh M WCIOJIL30BaTh MPEUMYIIECTBA KOMAaHJHOW U WHJIUBUAYAJIBHOM

paboThl MpPH PEIICHUU KOHKPETHOW OMOJIOTMYECKON MpoOsieMbl, 0OOCHOBHIBATH

HEOOXOAUMOCTh MPUMEHEHHsI TPYNMOBBIX (HOPM B3aMMOJCHCTBUS TIPU PEUICHUH
MOCTaBJIECHHON y4eOHOM 3aa4u;
® [PUHUMATH 1€ COBMECTHOM NI€SITEIbHOCTH, KOJJIEKTUBHO CTPOUTH ACHUCTBUS 1O
e€ JOCTHKEHUIO: paclpeiesaTh POJH, JOroBapuUBaThCs, OOCYXKIaTh MpOLECC U
pE3yJIbTaT COBMECTHOM palbOThI;
® yMeTh 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH, MPOSBISATH TOTOBHOCTh PYKOBOIUTH,
BBIIIOJIHATh TOPYYEHHUS], TOAUNHSITHCS;
® [UJJAHUPOBATh OPTaHU3AIMIO COBMECTHOM pabOThl, ONpPENENsiTh CBOIO poiib (C
y4€TOM NPEANOYTEHUI MW BO3MOYKHOCTEW BCEX YYACTHUKOB B3aUMOJICUCTBUS),
pacrpenensaTh 3aJayd MEXIYy YJI€HaMH KOMaHIbl, Y4acTBOBaTh B TPYIIOBBIX
dbopmax paboTsl (00CYXIeHHS, 0OOMEH MHEHHUSMH, MO3T'OBBIC IITYPMbI i HHBIC);
® BBINIOJIHATH CBOIO YAaCTh Pa0OTHI, IOCTUTaTh KAU€CTBEHHOT'O PE3yJbTaTa M0 CBOEMY
HAIIPaBJICHUIO U KOOPJUHHUPOBATH CBOM JICMCTBUSA C IPYTUMH YJIEHAMH KOMaH/IbI;
® OIICHMBAaTHh KAa4eCTBO CBOETO BKJIaJa B OOMIMH MPOAYKT MO KPHUTEPHUSIM,
CaMOCTOATEIbHO  CHOPMYIMPOBAHHBIM  YYaCTHUKAMU  B3aUMOJICUCTBHUS;
CpaBHHUBATh PE3YJIbTAThI C UICXOAHOM 3a/laueid U BKJIAJ Ka)KJI0ro YJeHa KOMaH bl B
JOCTIDKEHUE Ppe3yJbTaTOB, pa3feisTh c(epy OTBETCTBEHHOCTH U TPOSBISATH
TOTOBHOCTH K MPEIOCTABICHUIO OTYETA MEpE TPYIIION;
® OBJIAQJETh CHUCTEMOM YHUBEPCAJIBHBIX KOMMYHUKATHUBHBIX JIEUCTBHUM, KOTOpas
oOecrieunBaeT CPOPMUPOBAHHOCTH COIMATHHBIX HABBIKOB W 3MOIMOHAIBHOTO
MHTEJUIEKTa IKOJbHUKOB.

B cdepe oBnageHus yHHMBEpCAIBHBIMU YYEOHBIMU PETYISITHBHBIMH JICHCTBHUSIMU:

CaMoOpraHu3alms:
® BBIABIATH NPOOJEMBI ISl PEIICHHWS B JKMU3HCHHBIX M Y4YEOHBIX CHTYalHSX,
HCTIOJIb3YSl OMOJIOTUYECKUE 3HAHUSI;

® OpHUEHTUPOBATHCS B PA3IUYHBIX MOAXOJAX MPUHATUS PELICHUN (MHAUBUIYAIbHOE,
MPUHATHUE PEUICHUS B TPYIIE, IPUHATHE PEIICHUN Tpynnoi);

® CaMOCTOSATENIbHO COCTaBJSITh QJITOPUTM pELICHUs] 3aJaud (WIA €ro 4acTh),
BBIOMpaTh CHOCOO pelieHuss y4eOHOW OMOJOTMYECKOM 3amaud ¢ Yy4EToM
MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh



[peJiaraeéMble BApUAHTHI PEILICHUN;

COCTaBJIATh IUIAaH JCHCTBUMA (IJIaH peanu3allid HAaMEYEHHOTO alropuTMa
peleHus), KOPPEKTHPOBATh NPEUIOKEHHBIN aJITOPUTM C YYETOM TOTyYCHUS
HOBBIX OMOJIOTMYECKUX 3HAHUM 00 U3ydaeMOM OMOJIOTHYECKOM OOBEKTE;

e Jiey1aTh BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOoKOHTPOJIB (pediiekcus):

BJIa/I€Th CIIOCO0AMU CaMOKOHTPOJISI, CAMOMOTUBALIUU U PEQIIEKCHH;

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMU U MpejiaraTh MIaH €€ N3MEHEHUS;
YUHUTBIBaTh KOHTEKCT U MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTH MPH
pemieHnr  y4yeOHOW OMOJOrMYecKOl 3anayd, aJanTHUpOBaTh pEIIeHHE K
MEHSIOIIUMCS OOCTOSITENIbCTBAM;

OOBSACHATh MPUYHMHBI JOCTHXKEHUS (HEAOCTHXKEHHUS) PE3yNIbTaTOB JESATEIbHOCTH,
JaBaTh OILIGHKY TNPUOOPETEHHOMY OIBITY, YMETh HAXOJUTh TO3UTUBHOE B
IPOU3OIIEANICH CUTYALINH;

¢ BHOCUTHL KOPPCKTUBBI B JCATCIBHOCTH Ha OCHOBC HOBBIX O6CTOSITC.HBCTB,

N3MCHUBIINXCA CI/ITyaIII/If/'I, YCTAaHOBJICHHBIX OIIII/I6OK, BO3HUKIIIHNX TPYHHOCTCﬁ;
OICHUBATBb COOTBCTCTBUC PC3YyJIbTaTa LCIIN U YCIIOBUAM.

9MOIIPIOHEUIBHI)II>1 HHTCJIJICKT:

pa3nuyarh, Ha3bIBaTh M YIPABISATH COOCTBEHHBIMH HMOIMSIMU U SMOIUSMU
APYTHX,
BBISIBJISITH M AaHAJIM3UPOBATH IPUYHUHBI IMOILIHH;
CTaBUTH €051 HA MECTO JIPYroro 4eroBeKa, IOHUMATh MOTUBBI 1 HAMEPEHUS
ApYToro,
PETYIHPOBATH CITOCOO BBIPAKEHUS SMOIUH.
[Ipunsarue ceds U Apyrux;
OCO3HAHHO OTHOCUTBHCS K IPYTOMY Y€JIOBEKY, €r0 MHEHHUIO;
IpU3HABATh CBOE MIPABO HA OIMUOKY U TaKOE ke MPaBo APYToro;
OTKPBITOCTH ce0e U APYTUM;
0CO3HABAaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;
OBJIaJIETh CUCTEMOM YHUBEPCATBHBIX YU€OHBIX PETYISITUBHBIX JEHCTBUN, KOTOpAs
obOecrieunBaeT (HOPMHUPOBAHKME CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
NO3ULIMSI JIMYHOCTHU), U >KU3HEHHBIX HABBIKOB JMYHOCTH (yHpaBJi€HUS COOOM,
CaMOJUCUHUIUIMHBI, YCTOMYUBOTO MOBEICHHUS).

IIpeameTHBbIE Pe3yJbTaThl OCBOSHUS MPOTPAMMBI
B mo3naBarepHON (MHTEIUIEKTYaIBHOM) cdepe:

- HpI/IO6peTeHI/Ie OIIbITa HCIIOJB30BaHMA MCTOAOB OHMOJIOTUUECKOM HayYKH C LCJIbIO

M3YyUYEHUsI OMOJOTMYECKUX OOBEKTOB, SIBICHUNM U MPOIECCOB: HAOJIOJIEHHE, OMUCAHUE,

MMPOBCACHUC HCCIOXXHBIX OMOJIOTHYECKUX OIBITOB U 9KCIICPUMCHTOB, B TOM 4YHCJIC C

HCIIOJIb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX OMOJIOTHYECKUX TPUOOPOB U UHCTPYMEHTOB;

dbopMUpOBaHHE YMEHHSI HHTETPUPOBATh OMOJIOTUUECKUE 3HAHUS CO 3HAHUSIMU U3

JIPYruX y4yeOHbIX npeaMeToB ((GpU3uku, XumMuu, reorpaduu, UCTOPUH, OOIIECTBO3ZHAHUS
UT. 1.);



— (QopMupoBaHNEe YMEHUH peliaTh y4eOHbIC 3aJjaul OMOJOTUUECKOTO COJIepIKAHUS,
BBISIBJISIT ~ NPUYMHHO-CJIEJICTBEHHBIE  CBSI3M,  I[POBOJUTH  KAaYECTBEHHbIE WU
KOJIMYECTBEHHBIE PACUETBHI, I€JaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

— (opmupoBaHHEe yYMEHHMs IUIAHMPOBATHh YYEOHOE MCCIIEOBAaHUE WIIM MPOEKTHYIO
paboTy C y4eTOM NOCTABJICHHOMU Lienu: (GopMyIupoBaTh IpoOIemMy, TUIIOTE3Y U CTaBUTh
3a/layd MCCIIEIOBAaHUs, BbIOMpATh AJEKBATHO IOCTABICHHOW WENH METOAbI, IeNaTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIEI0BAaHUS UM IPOEKTHOU A TENbHOCTH;

— (QopMmupoBaHre  UHTEpeca K  YIIYOJeHHUIO  OUOJOTHYECKUX  3HAHUU
(npennpodusibHas NOATOTOBKA U MpodecCHOHaNbHASI OPUEHTAIMs1) U BBIOOPY OMOJI0TrUU
Kak Npo(UIbHOTO IpeIMETa Ha CTYIIEHU CPETHEr0 MOJHOT0 00pa3oBaHus A Oynymiei
npodeccuoHaIbHON JIeATeNTbHOCTH, B 00JACTH OHOJOTUH, MEAMIMHBI, HKOJOTHH,
NICUXOJIOTUH, BETEPUHAPUHU, CETTHCKOTIO X035 MUCTBA;

— BIAJICHUE HaBbIKaMU paboTel ¢ UH(OpManued ecTEeCTBEHHO-HAyYHOTO
coJlep KaHus, MPEACTABICHHON B pa3Hoil (opme (B Bue TeKcTa, TAOJUYHBIX JaHHBIX,
cxeM, TpadukoB, JguarpaMm, Mojeled, H300paKeHH), KPUTHYECKOTO aHajau3a
UH(GOPMAIIMK U OLIEHKH €€ JOCTOBEPHOCTH;

— yMEHHUE WHTETrPUPOBATH OMOJOTWYECKUE 3HAHMUS CO 3HAHUSAMHU JIPYTHX YUEOHBIX
IPEIMETOB; UHTEPEC K YIIIyOJIEHUI0 OMOJIOTMYECKUX 3HAHUM U BBIOOPY OMOJIOTMHU Kak
npopUIBHOrO IMpeAMeTa Ha YPOBHE CpEIHEro ooumiero oOpas3oBaHus Ui Oynyuiei
npo¢eCCUOHAIBHON JESATENIBHOCTH B 00JacTH OHOJOTMM, MEIULUHBI, HKOJIOTHH,
BETEpUHAPHUM, CEJIbCKOTO XO3SCTBAa, MHIIEBOM IMPOMBIIIJIEHHOCTH, IICUXOJOTHUH,
UCKYCCTBa, CIIOPTa - UMETh YETKHE MPEICTaBICHNUS O MATEPUAINCTUYECKON CYIIHOCTH
T€HOMOB JKUBBIX OPIaHU3MOB U PETYJISALHUIO UX paOOThI;

— 3HaHUE OCHOBHBIX (DAKTOPOB OKpY’KaIOLIEH Cpelibl, BIUSAIOLIUX HA Pa3BUTHE U
CYIIIECTBOBAHHE KHUBBIX OPraHU3MOB, aIaNTalluil K (paKTOpaM OKpY>Katolel Cpebl;

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

— 3HaHUE OCHOBHBIX MOJXO/J0B CEIEKIMH U OMOTEXHOJIOTUH KYJIbTYpPHBIX pacCTEHUM,
XapakTepu30BaThb TIE€HETHUYECKH  MOAM(PHUIMPOBAHHBIE  PACTEHUS, ONEPUPOBATH
NOHATUSMHU, TUOpUIM3aLUs, OTAAJeHHas TUOpUaU3alus, HCKYCCTBEHHBIH OTOOpP,
reTeposuc, TpaHchopmalysi, MyTareHe3, FTeHeTH4eCKOe PeJaKTHPOBAHUE;

— IIOHMMAaHUE MOJIEKYJSIPHBIX  MEXaHU3MOB  peaju3allyd  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, COCOOAX
UX TUArHOCTUKU U JICUEHUS;

— ¢dopMHUpOBaHUE YMEHHUS HMCMOJIb30BaTh MOHATUMHBIN ammapaT ¥ CUMBOJUYECKUN
SI3bIK TEHETUKH, TPAMOTHOE€ IPUMEHEHHUE HAay4YHBIX TEPMUHOB, TIOHITHH, TCOPHH,
3aKOHOB IS OOBSICHCHHS HAOIIOZAeMBIX OHMOJIOTMYECKUX OOBEKTOB, SBICHUNA U
MPOIIECCOB, MO3BOJISIOMINX 3aT0KUTh QYHAAMEHT HAYYHOTO MUPOBO33PEHUS.



B nienHOCTHO-OpHEHTAalIMOHHOM cepe:

— 3HAHUE, YTO INPUMEHEHHE COBPEMEHHBIX TEXHOJOTMI MOJIEKYJIAPHON OHoI0oruu

MO3BOJISIET YCHENIHO peliaTh Takue 3JI000IHEBHBIC TMPOOJIEMBI, KakK OXpaHa
OKpYIKaIoIIel Cpe/bl, COXpAaHCHUE 3JJ0POBbS YEIIOBEKA, KOHTPOJIb U BOCCTAHOBJICHHE

OKOCHCTEM.

TEMATHYECKOE IINTAHUPOBAHUE

Monysb «Kak :»KHMBOTHBIC M PACTEHHSI IPUCIIOCAOTUBAIOTCH» (IBOJIIOIHOHHAS
IK0JIOTHA) 5-6 KjIacchl (34 yaca)

Tembl OcHOBHOe coepKkaHue JeATeIbHOCTH
IIKOJbHUKOB
1. MBI ucciienyem CBoliCcTBa U CTPOCHHE KUBBIX HccnenoBaTenbckue

’KHBBIE 00BHEeKTHI (3 )

OpraHu3MOB (CTpOEHUE KIETKH).
Bun, oco6ps — opranusm kak
eauHas cuctemMa. Ajnanrainuu
(mpucnioco6nenus). [Toustue
rOMEOCTa3a KUBOr'0 OpraHu3Ma.
Crioco0pbl ero nmojaiepKaHusl.
OrpanuueHus
MOP(OJIOTHISCKUX U
(U3HOTOTUYECKUX alalTallU.
[Touemy opranu3msl HE
CTaHOBSITCSI OECKOHEUHO
OOJBIINMU, MAJICHBKIMH,
BCESITHBIM.

paboTsl «Bce nu (CUHUIBI,
Oenku, Oepesbl W T.J.)

OJIMHAKOBEIE?

dDoTOKBECTY.

[IpakTrueckas pabora
«CocTaBisgem KHUTY

PEKOPIOB pACTCHUN U
PKUBOTHBIX HAILIETO Kpash».

2. Biiusinue

OKPY Kaleul cpeabl
HA 'KMBbIe
opranu3msl (6 u)

DaKTOPBI OKPYKAIOLIEH CPEABI
(abnoTHueckue, OMOTUYECKHE,
aHTpornoreHHsie). [Ipumepsr
abnoTnyeckux GaKkTopoB,
0Ka3bIBAIOIIUX OCHOBHOE BIIUSHUE
Ha KU3HEAEATETbHOCThKUBBIX
OpraHu3MOB: TeMIEpaTypa, CBET,
BJIAKHOCTh. OCHOBHBIE
BAKOHOMEPHOCTH MPUCTIOCOOTIECHUS
PKUBBIX OPTaHU3MOB K
A0MOTUYECKUM (PaKTOpaM.
[TpucnocobyieHusi K OCHOBHBIM
A0MOTHYECKUM (PaKTOpaM:
TeMIiepaTypa, BIaXHOCTb U CBET.

[IpakTrueckoe 3aHsATHE
«IBeT u Temno» (KyouKu
JbJa B3BECUTD, MOJI0XKUTh
B vamiku [letpu Ha
Pa3HOLIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO ObICTpee
pacrasii).

[IpakTrueckoe 3aHsATHE
«YTo pacTBOpsieTCA B
BOJIE» (AKCIIEPUMEHT
«Kunkuit 1om»).
[IpakTrueckoe 3aHsATHE

«duddy3us Bemects B
BOJI€ (pacTBOPHI)»,

«JIBMKeHHnE pacTBOPOB IO




LBETKY».
IIpakTuueckoe 3aHATHE
«Jlen miaBaer B BOJe
(aiicbepru, 3amep3anue
BOJIOEMOB)».
IIpakTrueckoe 3aHATHE

«Jlen nmpu 3amep3anuu
pacumpseTcs»
(pa3pylieHue KaMHs
(mouBoOOpa3oBaHUeE),
3aMep3aHue KIETOK).
[IpakTrueckoe 3aHsITHE
«Illy6a» (kyOukH Jibaa
3aBEPHYTh B Pa3HbIU
Marepual, B3BECUTh).
[IpakTrueckoe 3aHsITHE
«IITurmeHTH (MOMKHO
pa3zeuTh Ha BAaTMaHE
KpacHUTEIU U3

opranu3MoB(2 )

KoaBomtonus (XUITHUK-KEPTBA;
Napa3uT-X035IMH) DBOJIOIUS
CTpaTeruii JOOBIBAaHUS MHUIIIH.
ConuaabHOCTh. BUabI-
BCeJeHIIbl. [lepedyenp pacTeHuni-
BpPEIIUTEICH.

dbomacTepoB».
buornueckue GhakTopsI. VccrnenoBarenbCckas
3. 3aKOHOMEPHOCTH Pa3BUTHS pabota «Habmronenus 3a
B3aumoneiicTBust MEXBHUIOBBIX B3aMMOOTHOIICHUSIMU
KUBBIX B3aMMOOTHOIIICHUIA. ’KHBOTHBIX TIPU JOOBIBAHUH

MUK (KOPMYIIKH JJIs1
MTUL, JJISTOPOACKUX WU
CEJIbCKUX KUBOTHBIX).

Be6- kamepsi».
HccnenoBatenbckas
pabora
«Pacnpoctpanenue
BUJIOB-CUHAHTPOIIOB B
Halllell MECTHOCTU»

4. Yes10BeK B KMU3HU
pacTeHui u
SKHBOTHBIX? (3 )

AHTpOTIOTEeHHBIC (DAKTOPHI.
[TpaBna v, 4TO MEPBOOBITHHIE
ITIO/T KWW B TAPMOHUU C
npupoaoi. OoMalrHUBaHUE U
MpUPYYEHHE )KUBOTHBIX U
pacTeHuii. 3a4eM cracartb
BBIMUPAIOIINE BUJIbI, KaK 3TO
nenath. KynpTypHble pacTeHus U
Mx nukue npeaku. [louemy BaxHO
X COXPaHSATD.

Pa3nooOpasue KyabTypHBIX
pacTEHUH U UX 3HAYCHUE B

ZKHN3HHU YCITOBCKA. KpaCHaﬂ KHHTa

[IpakTrueckas pabota
«PazHoobOpasue
KyJIbTYpPHBIX PACTCHUH B
BallleM PETUOHE.
HccnenoBarenbekas
pabota «Bnusinue
aHTPOIIOTE€HHBIX (PaKTOPOB
Ha pa3BUTHUE PACTCHUU B
ropojie/HaceIeHHOM
ITYHKTE.
DKCKypCHs/IpaKk T
eckasipabora «OOIIT

B BallleM PEruoHe —




Bauiei repputopun. Ocodo
OXpaHsEMbIE TEPPUTOPUH,
saroBeHUKHU Poccun u mupa.

YHUKaJIbHbIE
OOBEKTHI PUPOIBI».

5. Dkogornueckue
Humu (34)

buocdepa — ogna u3
Ba)KHEHIIINX 000JI0YEK 3EMIIH.
YTo TaKkoe «3KOJOTUYECKUE
HUIIN» U KaK OHH
dopmupyrorcs? GopMupoBaHue

HccenenoBartenbekue
paboThl «IKOJIOTUIECKUE
HUIIIN BOKPYT T€Os —
onucanue GpaxkTopon
OKPYKAIOLIEH CPEABI».

3HaHUH 10 OMOPa3HOOOPA3UIO HccnenoBatenbckue
U3HEHHBIX (PopM, paboThI
TIOBEICHUYCCKHUX «DEeHONOTUYECKHUE
PUCTIOCOOJICHUH, HaOTIOICHUSI.
MoIH(pUKAITMOHHAS
M3MEHUYHUBOCTH (Ha 6a30BOM
ypoBHE). PacTutenbHbie
co00IIIeCTBa U UX THIIHI.
Pa3BuTHe U cCMEHBI
pPaCTUTETBHBIX COOOIIECTB.
3. BzaumopeiicTBusi | buornueckue GakTopsi. NccnenoBarenbekast
JKHBBIX OPTaHU3MOB | 3AKOHOMEPHOCTH Pa3BUTHUS pabora «Habmronenus 3a
(2 9) MEXBHUIOBBIX B3aMMOOTHOIICHUSIMU
B3aMMOOTHOIIICHUIA. KUBOTHBIX TPU

KosBomonust (XUITHUK-KEPTBA;
Mapa3uT-X03sIuH) DBOTIOIUS
CTpaTeruii JOObIBaHUS MUIIIH.
ConuaiabHOCTh. BUabI-
BCeJIeHIIbl. [lepedyenp pacTeHui-
BpEAUTEIICH.

NO0OBIBAHUY TTUIIIH
(KOpMYIIKY JUIsl NTUL, AJIS
TOPOACKHX WJIU CEIbCKUX
KUBOTHBIX). BeO-
KaMEpPbD».
HUccnenoBatenbekas
paboTta
«Pacnpoctpanenue
BHJIOB-CUHAHTPOIIOB B
Halllell MECTHOCTHU

4. YeoBek B
KM3HU PaCcTeHMH M
KHUBOTHBIX? (3 )

AHTpOIIOTeHHBIE (PAKTOPHI.
IIpaBna 1, 9TO MEPBOOBITHHIE
JIFOJIM SKUJTH B TAPMOHMH C
npupoaoil. OgoManIHUBaHUE U
MPUPYYCHUE )KUBOTHBIX U
pacteHuil. 3aueM cracathb
BBIMHUPAIOIIIME BUJIBI, KAK 3TO
nenatb. KynbTypHbIE pacTeHHs U
ux aukue npeaku. [louemy
BXKHO MX COXPAHSITh.
Pa3nooOpasue KyabTypHBIX
pAacTEHUH U UX 3HAYECHUE B
KWU3HU yenoBeka. KpacHas kHura
Baiei repputopun. Ocodo

OXpaHsieMble TEPPUTOPHH,

[IpakTrueckas pabota
«Pa3zHoobOpasue
KyJIbTYpPHBIX PACTCHUH B
BallleM PETUOHE.
HccnenoBarenbekas
pabota «BnusHue
aHTPOTIOTEHHBIX (PAKTOPOB
Ha pa3BUTHUE PACTCHUH B
ropojie/HaceIeHHOM
MTYHKTE.
DKCKypcus/mpakTHIecKas
pabota «OOIIT B Bamem
pPErMoHe — YHUKAJIbHBIC
OOBEKTHI IPUPOIBDY.




3anoBeIHUKU Poccnn n
MHpa.

5. Dxogormueckmue
Humu (3 49)

buocdepa — ogna u3
BOKHEUIINX 000JI0YEK 3eMJIH.
YT0 Takoe «3KOIOTHYECKHUE
HUIIIM» U KaK OHU
dopmupyrorcs? @opMmupoBaHue
3HaHUH 10 OMOPa3HOOOPA3UIO
KU3HEHHBIX (popM,
TIOBEICHUYCCKHUX
PUCTIOCOOJICHU,
MoIH(pUKAITMOHHAS
U3MEHYHUBOCTH (Ha 6a30BOM
ypoBHE). PacTurenbHbie
c000IIIeCTBa U UX THIIHI.
Pa3BuTHe 1 cCMEHBI
PaCTUTEITBHBIX COOOIIECTB.

HccnenoBarenbckue
paboThl «IKOJIOTUIECKUE
HUIIN BOKPYT T€Os —
onucanue GpakTopos
OKPYXKAIOLIEH CPEABI».
HccnenoBarenbckue
paboTHI
«DEeHOJOTNYECKHNE
HaOJIIOICHUSY.

Monyib «OCHOBBI PACTEHHEBOACTBA» [ KJIACC

(0,5 yaca B Hezmesi0, 17 4acoB )

Tembl

OcHoOBHOE cofepxaHue

JlesiTeIbHOCTD
IIKOJbHUKOB

Tema 1. BBenenue B
pacrenueBoacTBo (1

)

UTto-Takoe pacTeHUEBOICTBO:
OCHOBHBIC (haKTOPbI
BBIPAIIIMBAHUS PACTCHUM.
Hctopus pazsutus
arpOXMMHUYECKUX 3HAHUU
(paboter M.B. Jlomonocoga, O.
JIubuxa, byccenro, B.B.
JloxyuaeBa, K.A. Tumupszena,
I1.A. KocTbeiueBa,
JI.H.IlpstnnmankoBa

[IpakTraeckas paboTa

«bouka JInouxa.

Tema 2.
ArpoTexHu4ecKui
yKcnepuMeHT (3 1)

[IpaBuna mocTaHOBKHU
arpo3KCIIEPUMEHTOB.
[TocTanOBKA SKCIEPUMEHTOB €
pacteHusiMu. Be16op Tembl,
COCTaBJICHUE TUIIOTE3bI, UEIU U
3a7a4 YKCIEPUMEHTA 110
BBIPALIMBAHUIO PACTCHUH B
KOHTPOJIUPYEMOU CpeJie.
KonTposun, moBropHOCTH,
MIPOBEICHUE IKCIIEPUMEHTA.

HJ'IaHI/IpOBaHI/Ie SKCIICPHUMCHTA.

HccnenoBarenbekas
pabota «PaKTopHlI,
BIIUSIONINE HA
popacTaHue ceMsiH (POCT
MPOPOCTKOB)».
[IpakTrueckas pabota
«CO0p yCTaHOBKH JIs
BBIpAIIMBAHUS PACTCHUI B
KOHTPOJIUPYEMBIX
YCIOBUSIX.




OueHka pe3ynbTaToB
AKCTIIEPUMEHTA.
OcBoeHUE TEXHOJIOTUU
KPYTJIOTOJIMYHOTO BhIpAI[MBaHUs
cajaToOB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIOBHUSX.

Tema 3. Poab
XHUMHYECKHX
3JIEMEHTOB B
NUTAHUM PAacCTEHU M

(10 )

Bopna. PactBop. BeITskka.
AHMOHBI, KATUOHHI,
BJIEKTPOIPOBOAHOCTH U pH
pactBopa. Posb XuMuuecknx
3JIEMEHTOB B MUTAHUU PACTECHMUIA.
[TonyueHnne nuTaTEIBHBIX
BEILIECTB PACTCHUSMU.

VY no0peHnusi: opraHu4ecKue,
MUHEpaJbHBIE,
MUKpoOHoornueckue. TUmsl
NUTaHUs pacTeHuid. Bo3nyHoe
¥ MUHEpaIbHOE (KOPHEBOE)
MMATaHUE pacTeHu. TpaHncnopt
NUTATEIbHBIX BEUIECTB
paCTEHHI: BOCXOISAIINHN 1
HUCXOOAIINN TOK. Bakueiimniue
KanuiiHble, pocdopHbIe U
a30THBIC YIOOPEHHUS, UX
cBoiicTBa. [IpocTeie U ciioxHBIE
yIOOpEeHUSI.

Poct u pa3Butue pactenuii:
3TaIbl OHTOreHe3a, (DaKTOPHI,
BIIUSIIOIIME HA POCT PACTCHUI:
CBET, I'yCTOTa MOCAJI0K, MUTAHUE,
cybcrpar.

Oco0eHHOCTH TUTaHUS
pacTeHuii a30ToM. A30T U €ro
3HAYEHHE B KU3HU PACTCHUMN.
DopMBbI a30Ta U UX
peBpalieHue B MOYBE.
Nctounuku docdopa mis
pacTeHusl. 3HaUCHHE
dbochopcoaepkanux
COEMHEHUN B KJeTKe. Ponb
MaKpO3PTHUECKUX COCTUHEHUN
dbochopa B sHEPreTUIESCKOM
oOMeHe.

Bnusinue kanust Ha pusnyeckue
CBOMCTBA MPOTOILIA3MBbI, HA
(dbepMeHTHI YTIeBOJOPOTHOTO

[TpakTuueckas padbora
«CxeMbl MUTATEIbHBIX
pacTBopoB. Pacuet 103
yI0OpeHui st
MUTATEJIbHBIX PACTBOPOBY.
[TpakTuueckas pabora
«IIpaBuna cmemmBaHus
y100peHUi»
[TpakTuyeckas pabora
«IIuTanue pacTeHuii:
TEeXHOJIOTHUS
MIPUTOTOBJICHUS
MUATaTEIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYP».
[IpakTuueckas pabora
«MOHUTOPUHT
MUHEPAJIbHOIO MUTAHUS
pacTEHUIN».
[IpakTraeckas paboTa
«PacturenpHas
JIMarHOCTUKAY.
HccnenoBatenbekas
pabota «OrneHka
COCTOSIHUSI KOMHATHBIX
pacTeHul, paCTCHUH Ha
IIKOJIBHOM TEPPUTOPUH,

oOMeHa, CHHTe3 OEJIKOB U JIp.

yCTaHOBKA MPUYNH
[MATOJIOTUYECKUX
COCTOSIHUM (TIpU
HAJIUYWN )».
[ccnenoBaTensckas padborta
OneHka BIUSHUSA
a3JIMYHBIX PJIEMEHTOB Ha
OCTOSIHUE PACTEHUN
COCTABJICHUE PA3JIUYHBIX
OJIKOPMOK ).




Ponb xanus B noaepxaHuu
MOHHOTO OanaHca B TKAaHIX, B
IpoLEeccax cCaMOperyJsiuuu.
PerynaropHas u
CTPYKTypooOpa3oBaTeIbHas
pOJIb KallbIUsl. Y4acTUE B
00pa3oBaHUU KJIETOUHOU
CTEHKH, TOJIJIepKAHUU
CTPYKTYpbl MEMOpaH U
peryJsiius uX MPOHUIIAEMOCTH.
3HayeHWE MarHus B
MeTaboIu3Me pacTEHUM.

CXOZCTBO XJIOpOoduiIa U
reMorJIoOnHa Kak
CBUJICTEILCTBO €IMHCTBA
OpraHUYeCcKOro MUpa.

Cepa u ero OCHOBHbIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHU3aIiu
KJIETKH, y4acTue B
OKHUCJIUTENbHO-
BOCCTAaHOBHUTEIIbHBIX PEAKITUIX
MUKpO3JIeMEHTHI.
[Ipencrasienus o poiu
MUKPODJIEMEHTOB B
MeTaboJIM3Me PACTCHHM.
Oco06eHHOCTH TTOCTYTUICHUS
MHUKPODJIEMEHTOB B PACTCHHUSI.
CuHeprusm u aHTaroHU3M
AJIEMEHTOB NMUTAHUS PACTECHUH.
PacturenpHas quarHoctuka u
METO/IbI MACHTU(PUKAIINN

ITUTaHUA.

Marnuii B coctaBe xjiopoduiia,

HEJIOCTATKA/U30BITKA DJIIEMEHTOB

Tema 4. Peryasitopnl
pocTapacTeHM.
3ammuTapacrennii (2

)

[TonsaTue o perynsaropax pocra
pactenuil. CTUMYISTOPHI POCTa
— (UTOTOPMOHBI (ayKCHHBI,
ru00epesuTMHbI, IMTOKUHUHBI ).
Nurubutops! pocta pacTeHHIA:
1. mpupoanbie (abcru3oBas
KHUCJIOTA U HEKOTOPHBIE

(b eHOJIbHBIC BEIIECTBA
(MuKymMapoBasi, KOpUu4yHasi,
CaJUIUIIOBAsi KUCJIOTHI).

2. CHHTETHYECKHUE
(MopdaKTHHBI, peTapIaHThI,
nedOoauaHThl, 1€CUKAHTHI,

[IpakTrueckas pabota
«DUTOMOHUTOPHHT U
OLICHKA COCTOSTHUS
pacteHuii. CoBpeMEHHbIE
CrIOCOObI MOHUTOPHUHT Y.

HccnenoBarenbekas
pabota «Bnusiane
reTepoaykcuHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAAUAX, B PA3HBIX
YCJIOBUSIX) Pa3IMYHBIX
pacTEHUIN».

[IpakTrueckas paboTa




repoutuabl). GUTOMOHUTOPUHT

Y OLICHKA COCTOSIHUS PACTCHUM.

CoBpeMeHHbIE CTTIOCOObI

MOHUTOPHHTA.

3anuTa pacTeHul OT

BPEIUTEIIEU: OCHOBBI
OoromMeTona.

«HCeKTapuu: mpaBuwia u
YCJIOBHS pa3BeNCHUSA
[TOJIC3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
NMOYBeHHAas
KYJbTYPbI, HX
NpUMeHeHNe B
BbIPAIMBAHUU
pacTeHuil.
duzuosorusa
pacrenmii (4 1)

Bopanas, necuanast 1 moyBeHHas
KyJbTYPBI, UX IPUMCHCHHE B
BBIPAIIUBAHUH PACTCHUH.
[IpoBeneHue BOAbI B KOPHE U
cTeOJie pacTeHU.

Bonsblii pe:xuM pacTeHui:
CTpOEHHUE YCTHHUIL: PaKTOPHI,
BIIMSIFOIINE HA UX PACKPBITHE U
3aKpbITHE. 3HAYCHUE MEXaHU3Ma
PETYISALNY UCTIAPEHUS BIaru
pacTeHUEM.
®DOTOCHHTE3 — YHUKATBHBIN
IpoLeCC pacTeHUl. TeMHoBas u
cBetoBas ¢da3bl POTOCUHTE3A.
3HaueHue HoToCUHTE3a IS
KUBBIX OpraHnu3mMoB. DakTopsl
pocTa pacTeHHil: BO3IyX U
aspanus. [TogzemMHoe ApixaHue
pacTeHuil: COCTaB MOYBEHHOTO

BO3/YyXa, ra3000MeH. ["a3000MeH

[TpakTuueckas pabora
«KopneBoe naBieHue».
[TpakTuueckas pabora
«IIpuroroBnenne
npenapara yCThHII
METOJIOM CJIETIKa».
HccnenoBarenbckue
paboTthl «BnusHue
YCJIIOBUM COJIEPKAHUS
pacTeHuil Ha KOJIMYECTBO
YCTBHHID.
[TpakTuyeckas pabora
«DyHKIMOHATbHAS
JUarHOCTHKA paCTeHUH 1O
aKTUBHOCTHU
XJIOPOILJIACTOBY.
HccnenoBarenbsckas
pabota «Onpenenenne
xnopodumia A u b,
OLICHKA

pu OECIIOYBEHHOM
BBIPAIIMBAHHH.

(hOTOCUHTETHYECKOM
AKTUBHOCTH PACTCHUU U
(bhaKTOpOB, BIUSIONIUX Ha
HEeY.

[IpakTrueckas pabota
«Aapanus, COz2 u Oa.
JIpIxanue pacTeHum».
[IpakTrueckas pabota
«/IpIXaHWE pacTECHUI:
OLICHKAa UHTEHCUBHOCTHU
JIBIXaHUSI PACTCHUH U
IJI0JIOBY.
HccnenoBarenbckue
pabotbl «BnusiHue
crioco0a BbIpalIMBAHUS
(cocTaBa mUTATEIBHOU
CMECH, CXEMbI BHECECHMUSI)
Ha POCT U Pa3BUTHS

Pa3JIMYHBIX PACTECHUI.




Tema 6.
KyabTtypHble
pacTeHus.
CoBpeMeHHbIE

ACMEKThI CeJIeKIUU
(10 u)

Kaxk uenoBek cTaj UCIOIL30BaTh
pactenus? CBs3b pa3BUTHS
LIMBUJIN3ALMM YE€JIOBEKA U
OJIOMAllIHUBAHUS PACTEHUM.
JlomecTukarus.
HacnencTtBeHHOCTD U
U3MEHYUBOCTh — OCHOBHEIC
CBOMCTBA KUBBIX OPTAaHU3MOB.
N3menunBocTh. Buab:
U3MEHYUBOCTb.

['en —maTepuanbHbIi HOCUTEND
HACJIEACTBEHHOCTHU U
M3MEHYMBOCTU. HyKkilenHOBBIE
KUCJIOTHI. JIokanu3amus
TEHETUYECKOr0 MaTepruaia B
KJeTKe. /leJieHne KIIETOK.
Permmmkanus JIHK. OcHoBHas

J0IMa MOJI@KYJ'ISIpHOﬁ OMOJIOTHH.

Tpanckpunuums. TpaHcasnus.
Myranuu.

DddexT OyTHUIOUYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pa3zHooOpaszue. Uto Takoe
reHOaHk? 3aueM COXpaHATh
TE€HETUYECKHE PECYPCHI
pacteHuii? OCHOBHBIE CITIOCOOBI
COXpPaHEHUS TEHETUYECKHUX
pecypcoB pactenuii (eX Situ u in
situ).

3nauenue padbot H.W. BaBunosa.

3aKOH TOMOJIOTHYECKUX PSAIOB.
LenTpsl NpOUCXOKICHUS
KyJbTYpHBIX pacTenu H.U.
Basunosa u I1.M. JKykoBckoro.
OCHOBHBIE METO/IbI CEJICKIINH.
I'ubpuauzamnus. opmsl oTOOPA.
OcHOBHbIE HaNpaBJICHUS
CEJICKIIMU: yIy4IlICHUE
YPOKAUHOCTH, YCTOMUYUBOCTH K
OMOTUYECKUM U a0MOTHIECKUM
dakTopam.

EcTh 1 xu3Hb B mpoOupke?
buoTtexHonorus KyabTypHBIX
pacTeHun.

Kak yenoBek moxer
MOAU(UIIMPOBATH PACTCHUS?
['eneTnyeckoe peakTHPOBAHUE.
CoBpeMEHHBIE MMOIXOIbI U

Juckyccus
«JloMecTukanus, BCe U
pacTeHUS M )KUBOTHEIE,
KOTOPBIC JKUBYT PSIIOM C
YEIIOBEKOM UM
0JIOMalIHUBAIOTCS ?
MoO3KHO 11 cunuTaTh
TapakaHa 0JIOMalTHEHHBIM
JKUBOTHBIM 7».
[TpakTuueckas pabora
«MoaudukanronHas
W3MCHYMBOCTH (JIUCTHS,
UTOJIKH C OJTHOTO
JIepeBa)».

[TpakTuueckas pabora
«['eH — UHCTPYKITUS TI0
cOopke KJIeTkH (Ha Oucepe
WU KOHCTPYKTOPE)».
[TpakTuyeckas pabora
«MyTtanus Ha 6yTepopoie
(;1r0001 00BEKT U3
npeabayen padoTsl, T1ie
U3MEHEHHE UHCTPYKIIUU
PUBEACT K U3MEHEHUIO
BHEIITHETO BUJIA
00BEKTa)».

[IpakTraeckas paboTa 1o
rpynmnam «OTKyna Ha
HAIINX CTOJIaX
(GPYKTHI/OBOIIH/3TTAKI.
[IpakTrueckas pabota
«BprpamuBaeM ropox. Kag
MIPOBECTH CKPEIMBAHUE Y
ropoxay.
HccnenoBarenbekas
pabora «BsipamBanue
pacTeHuil B MpOOUpPKE»
(MO>HO BOCIIOJIb30BATHCS
pe3ylbTaTaMmu
MPEABIIYIITUX
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATEIIBHBIX PACTBOPOB
JUJIS paCTEHUN).
[IpakTuueckas pabota
«I"eHOMHBIE HOKHHUIIBI

(MoaenupoBaHHUE PAOOTHI
cucteMbl CRISP-Cas)».




JOCTUKEHUSI TEHETUYECKOTO
pENAKTUPOBAHUS PACTCHUN.

Tema 7.
PacTurenbHasn

npoaykuus (4 1)

Hanzemubie u noazemMublie
opranbl pacteHuil. [lober u
BUION3MEHEHHBIN IT00ET
pactenuii. CriocoObl
Pa3MHOYKEHUS PACTCHUM.
[TonsiTue 0 kauecTBE MPOAYKTOB
nutanus. [Ipo6iemsl
KOHKYPEHIIMM OT€UYE€CTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIOpTHEIMU. Jloructuka
JIOCTaBKH U CPEJICTBA
COXpaHEHHS MPOTYKTOB
MUTAHUS.

Mukpo3eneHsb: MoJIe3HOCTh U
TEXHOJIOTUSI.

XUMHYECKUN aHaIU3
npoayKiuu. OCHOBBI
CHeKTpopoTOMETpHH.
[ToreHumomeTpus.
XpomaTtorpadus.

[TpakTuyeckas padbora
«IIpenenbHO TOMYyCTUMBIE
koHueHTpauu (IIJIK) u
METObI KOHTPOJIS
0e30macHOCTU
PACTUTEIbHBIX MPOYKTOB
MIATAHUS.
HccnenoBarenbckast
pabora «O11eHKa KauecTBa
BBIPALEHHOU
MUKpoO3eaeHn» (JTM00
CBOSI, JINOO U3 Mara3uHa).
[TpakTuyeckas pabora
«MeTtoabl OlLIEHKHA
Ka4yecTBa PACTUTEIBHOU
MPOIYKIMU: XpaHEHUE U
COXPaHHOCTb
MUTATEBHBIX BEIIECTBY
(Mo mocTynmHOMYy
000pYI0BaHHUIO).
VccnenoBarenbckas pabora
«Onpenenenrie ButamuHa C
METOZ0M 00paTHOTO
TUTPOBAHMS BILJIOJIAX Ha
pa3HOM cpoke(crocobe)

XPaHEHUS.

KajiengapHo — TeMaTu4eckoe IVIAHUPOBAaHUE S Kjace

(0,5 yac. B Hexes0, 17 4ac. B ron)

No Jara Tema O0P u [HOP
miaH | pakr
1 CaoiicTBa u crpoenue xuBbIX | https://www.yaklass.ru/p/biologia/s-
OpraHu3MoOB (CTPOCHHE klass/rasteniia-pod-mikroskopom-
KJIETKH). 13537/stroenie-rastitelnykh-kletok-
14751/re-dfae997a-4529-4021-9c84-
466c632a74f1
2 Bu, 0coOb — opranusm Kak https://www.yaklass.ru/p/biologia/5-
enunas cuctema. Ananranuu | klass/chto-izuchaet-biologiia-
13701/napravleniia-biologicheskoi-nauki-
13452/re-780b37fe4-5f74-4605-a6d7-
0c612eb1d348
3 ITonstue romeocrasa xuBoro | https://dzen.ru/list/education/postoianstvo-




opranuzmMa.CrnocoOsbl ero

vnutrennei-sredy-organizma-

HOJICPIKAHUS podderzhivaetsia-s-pomoshchiu
4 OrpanudeHus https://www.yaklass.ru/p/biologia/11-
MoOp(}oTorHIecKux u klass/osnovy-ekologicheskikh-znanii-
busnonornueckux aganranuid. | 6844047/adaptatcii-organizmov-k-
usloviiam-sredy-sushchestvovaniia-
6844048/re-702bae23-8aaf-40d8-8514-
94bf7cebd4ee
5 [Touemy opraHu3mbl He https://dzen.ru/list/education/cepochka-
CTAHOBATCS  OECKOHEYHO pitaniia-jivotnyh-3-klass
OOIBIINMHU, MaJICHBKUMH,
BCCAAHBIM.
6 dakropsl okpyxkatorei cpennl | https://interneturok.ru/lesson/biology/5-
(abmornueckue, onornueckue) | Klass/vvedenie/ekologicheskie-faktory-i-
ih-vliyanie-na-zhivye-organizmy
7 dakTopsl OKpYKaroIIen https://natworld.info/nauki-o-
cpebl. AHTPOIIOTEHHBIC prirode/ekologicheskie-faktory-sredy-
(akTopbI gruppy-shema-harakteristika-biologiya-5-
klass
8 [Mpumepbl aOMOTHYECKHUX https://urok.1sept.ru/articles/517948
q)aKTOpOB, OKa3bIBAKOIINUX
OCHOBHOC€ BJIMAAHHUE Ha
KUBHCACATCIIBHOCTBXNUBBIX
OpraHu3MOB: TEMIIEpaTypa,
CBCT, BJIA’KHOCTbD.
9 ITP. IiBet u Temno https://infourok.ru/prakticheskie-raboti-
po-biologii-v-klasse-2494384.html
10 ITP. Yro pactBopsiercs B Boge. | https://infourok.ru/prakticheskie-raboti-
po-biologii-v-klasse-2494384.html
11 [TPNe3 Tuddysus semects B | https://infourok.ru/prakticheskie-raboti-
BOJIC po-biologii-v-klasse-2494384.html
12 [TPNe4 JIBmxenue pactBopoB | https://infourok.ru/prakticheskie-raboti-
10 IIBETKY po-biologii-v-klasse-2494384.htmi
13 ITP Ne5 JI€n naBaet B Bozie https://infourok.ru/prakticheskie-raboti-
po-biologii-v-klasse-2494384.html
14 [TPNe6 JIén mpu 3amep3anmu | https://infourok.ru/prakticheskie-raboti-
pacmmpseTcs po-biologii-v-klasse-2494384.html
15 OcCHOBHBIC 3aKOHOMEPHOCTH https://urok.1sept.ru/articles/517948
IPHUCTIOCOOJICHUS KUBBIX
OpraHu3MoOB K a6I/IOTI/I‘—I€CKI/IM
dakropam: CBET, TeMIepaTypa,
BJIAKHOCTH
16 HcciienoBarenbekas padora. | https://infourok.ru/konspekt-uroka-na-

Bnusnaue cBera, Temia,
BJIAJKHOCTH HA PACTCHUS B
€CTECTBCHHBIX U
VICKYCCTBEHHBIX yCIIOBUSIX.

temu-svetovie-i-pochvennie-usloviya-
2963221.html




17 ®dakropsl cpeapl. O60O0IIEHKE.
[lonBenenue UTOroOB.
Kanenagapno — remaTnueckoe mjiaHupoBanme 6 KJjacc
(0,5 yac. B Hexeusro, 17 yac. B ron)
Ne Jara Tema O0P u [IOP
wiad | GaxT
1 buotnueckue GpakTopsi. http://www.sentstory.ru/bioticheskie-
3aKOHOMEPHOCTH Pa3BUTHUS faktory-vzaimodejstvie-populyatsij-
MEKBHJIOBBIX raznykh-vidov/
B3aMMOOTHOIIICHHUM.
2 KosBosmrorust (XHIIHUK- https://ekolog.org/books/26/8 3 1.htm
YKEPTBA; Mapa3UT-X03511H)
DBOJIIOLIUS CTPATETU
JTOOBIBAHUS ITUIIA
3 CoumajibHOCTh. BUbI- https://dzen.ru/a/Yka_6Jxz8XhIiCRzT
BcelieHIbl. [lepeueHn
paCTEHHI- BpEAUTEIICH.
4 HccrenoBarenbekas padoTa https://dzen.ru/a/Yka_6Jxz8XhIiCRzT
«PacrnpocTpaneHnue BUI0B-
CHHAHTPOIIOB B HaIlIE
MECTHOCTH.
5 AHTpOnOreHHbIE (haKTOPBHI. https://obrazovaka.ru/geografiya/antrop
ogennye-faktory-sredy.html
6 OnomalHuBaHUE U https://infourok.ru/prezentaciya-po-
OpUPYYCHHE KUBOTHBIX U biologii-na-temu-odomashnivanie-
pacTeHui. zhivotnih-kl-1853443.html
7 KynbrypHbIe pacTenus u ux https://foxford.ru/wiki/okruzhayuschiy-
mukue npeaku. [logemy Baxxro | mir/kulturnye-i-dikorastushchie-
UX COXPaHSTh. rasteniya
8 PazHo00Opasue KyabTypHBIX https://www.yaklass.ru/p/okruzhayushc
pacTeHUi U UX 3HAYCHUE B hij-mir/2-klass/raznoobrazie-prirody-
’KM3HU YEJIOBEKA. 320111/razlichiia-dikorastushchikh-i-
kulturnykh-rastenii-323126/re-
a692f33c-6aea-4bch-8f28-
a935c9ed2d93
9 KpacHas xkHura Bariei https://infourok.ru/tablica-osobo-
tepputopun. Ocobo ohranyaemye-prirodnye-territorii-oopt-
OXpaHsSeMbIC TEPPUTOPHH, rossii-i-mira-6087838.html
3anoBeHUKN Poccun n mupa.
10 https://www.yaklass.ru/p/okruzhayushc

[TpakTueckas pabora Nel
«Pa3HooOpa3ue KyJabTypHBIX

hij-mir/2-klass/raznoobrazie-prirody-
320111/razlichiia-dikorastushchikh-i-




pacTEeHU! B BalllEM
pETHOHE.

kulturnykh-rastenii-323126/re-
a692f33c-6aea-4bch-8f28-
a935c9ed2d93

11 buocdepa — oqHa u3 https://oblasti-

BakHeimmx odonouek 3emumn | ekologii.ru/ecology/ponyatie-o-
biosfere/biosfera-kak-odna-iz-
obolochek

12 YTo Takoe «IKOJIOTHUCCKHUE https://www.yaklass.ru/p/biologia/11-

HUIIIM» U KaK OHU klass/osnovy-ekologicheskikh-znanii-

bopmupyrorcs? 6844047/adaptatcii-organizmov-k-
usloviiam-sredy-sushchestvovaniia-
6844048/re-ef04a134-9209-4923-bed3-
e04da7cd6a06

13 dopmupoBaHUE 3HAHUH T10 https://obrazavr.ru/biologiya/6-

Oropa3HO0Opa3UI0 klass/botanika-nauka-o-

YKU3HCHHBIX (OopM, rasteniyah/zhiznennye-formy-

TIOBEJICHYECKUX rastenij/zhiznennye-formy-rastenij/

IPUCTIOCOOJICHH,

MOIU(pUKAIIMOHHAS

U3MCHYUBOCTDH

14 PacTuTenbHBIE COOOIIECTBA https://scienceland.info/biology6/biocen
v ux TuIbel. PazButue u osis-variety
CMCHBI PAaCTUTCIIbHBIX
COOOIIIECTB.

15 HccrenoBarenbekue paboThI https://scienceland.info/biology6/biocen

«DKOJIOTHYECKHIE HUIITH osis-variety

BOKPYT T€0sl — OTIMCaHUE

(bhaKTOpOB OKpYKarOIICH

CpeabD).

16 HccrenoBarensckue padotsr | https://infourok.ru/laboratornaya-
«DeHOIOrHYeCKIe rabota-fenologicheskie-nablyudeniya-
HAGIIOTCHIY. za-izmeneniyami-v-prirode-klass-
376068.html
17 DKOJIOTHYECKUE HUTITH. https://bingoschool.ru/manual/ekologic

0O0006menue. Utoru

heskaya-nisha-chto-eto-takoe-primeryi/

Ka.lleH)]apHO — TEMATHYCCKOC IIAHUPOBAHUC 7 KJIace




(0,5 gac. B Heneto, 17 yac. B ron)

No Jara Tema O0P u [IOP
iaH | pakr
1 Yro-Takoe https://resh.edu.ru/subject/lesson/5718/c
PacTeHHUEBOJICTBO: onspect/
OCHOBHBIE (DaKTOPBI
BBIpalllMBaHUs PACTCHUM.
2 [TocranoBka skcniepumenTtoB ¢ | https://infourok.ru/issledovatelskaya-
pactenusimu. [IpaBuia rabota-na-temu-volshebstvo-ili-
IIOCTaHOBKH dKcniepuMeHToB. | eksperiment-s-rasteniyami-
5683121.html
3 Bre160op TeMBbI, cocTaBIeHUE https://www.yaklass.ru/p/fizika/7-
TUIIOTE3BI, LIEIU U 3a1a4 klass/nachalnye-svedeniia-
AKCIIEPUMEHTA TI0 11860/nabliudeniia-opyty-izmereniia-
BBIPAIIMBAHUIO PACTCHUIT B gipoteza-eksperiment-13542/re-
KOHTPOJIMPYEMOH cpejie. 29fdel1ff-49c9-4d68-8dad-
OreHka pe3yabTaToB 828194412558
HKCIIEPUMEHTA.
4 OcBoeHHE TEXHOJIOTHH https://multiurok.ru/files/issledovatelsk
KPYTJIOTOAMYHOTO aia-rabota-mikrozelen.html
BBIPAIIIMBAHUSI CAJIATOB U
MUKpO3EJICHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIOBHSIX.
5 Bona. PactBop. BeiTskka https://obrazovaka.ru/fizika/udivitelnye
-svoystva-vody.html
6 Poms xummgeckux | https://www.landart.ru/03-uhod/b-
snemento B tmrammn | SOVEU030ONpkl.htm
pacTeHuM. [lonyuenue
TUTATEIIbHBIX BEIIECTB
pacTeHUsIMU
7 [IpaxTHueckas pabora | https://www.landart.ru/03-uhod/b-
«Cxembl nuTareabHbix | SOVet/03b0npkl.htm
pacTBOPOB. Pacuer  no3s
yIOOpEeHUIA IS TUTATEITHHBIX
PacTBOPOBY.
8 Vio6penus: oprannueckue, | Nps://www.yaklass.ru/p/biologia/6-
MHHEPAIBHELE, kIass/;hlznedelateInost-rastltglnykh- _
organizmov-14968/postuplenie-vody-i-
MHKPOOHOIOTHYECKHC. mineralnykh-solei-k-organam-rastenii-
14757/re-32de5736-8a96-4580-85a0-
249e63bffd51
9 Turmbl nuTaHNs pacTEHUMN. https://foxford.ru/wiki/biologiya/minera




BosgymHoe u MuHepaibHOE
(KOpHEBOE) NMUTAHUE
pacTEHUM.

Inye-i-organicheskie-udobreniya

10 Baknetine KaauiHbIe, https://bizontech.ua/ru/blog/fertilizers-
dochopHbIe U a30THBIC features-of-application-organic-mineral
yn0OpeHusi, UX CBOMCTBA.

[IpocTeie u crnoxHbIE
yI00peHus

11 [Mpaktuyeckas pabora https://infourok.ru/issledovatelskaya-
«Ilutanue pacTeHuit: rabota-po-biologii-gidroponika-kak-
TEXHOJIOTHS TPUTOTOBICHUS metod-viraschivaniya-rasteniy-
MUTATeIBHBIX PacTBOPOB s | 3162225.html
pa3HbBIX KYIBTYPY».

12 Poct u pa3BuTHE pacTeHMIA: https://www.baconline.ru-kakie-
3TAIbl OHTOTEHE3A, faktory-vliaut-na-rost-i-cvetenie-
q)aKTOpBI, BJIIMAOIIIMEC HA raStemJ
pOCT paCTEHUM: CBET,
rycrora 1nmocaaok, IMUTaHue,
cyocrpar. IlpakTuueckas
paboTta
«MOHI/ITOpI/IHF MUHCPAJIIBHOI'O
NUTaHUuA paCTGHHﬁ>>.

13 MUKpO3IeMEHTHI. https://multiurok.ru/blog/rol-

[Ipencrasienus o poau mikroeliemientov-v-zhizni-
MHKPOJIEMEHTOB B rastienii.html
MeTaboIM3Me paCTCHUM.
14 OcoGEHHOCTH THTAHNS https://www.yaklass.ru/p/biologia/6-
pacTenHii a30ToM. A30T u klass/_zhiznedeiatelnost-rastite_lnykh- _
organizmov-14968/postuplenie-vody-i-
€TI0 3HA4YCHUEC B ) KU3HU . . .
. mineralnykh-solei-k-organam-rastenii-
pacTeHuii. GOPMEI a30Ta M | 14757 /r0-769b9abd-07f9-4664-8f5-
HX IIPCBPAIICHUC B ITIOYBC. 6ecff05f025a

15 Nctounuku docdopa mis https://www.yaklass.ru/p/biologia/6-
pacTeHus. 3HaUCHHE klass/zhiznedeiatelnost-rastitelnykh-
(bocdopcoepKanx organ|zmov-1496_8/postupIenle-vody_-_l-
COETHHEHHIB KieTKe. Posth mineralnykh-solei-k-organam-rastenii-

14757/re-769b9abd-07f9-4664-8f5e-
MaKpOSPru4cCKux 6ecffc5f025a
coeauHeHui Gocdopa B
SHEPreTUYECKOM OOMEHE.
16 3HayeHWe Kaublws, Maraws, | https://www.yaklass.ru/p/biologia/6-

Cephl. OcobenHocTtu
MOCTYTUICHUS
MHKPODJIEMEHTOB B PACTCHHS.

klass/zhiznedeiatelnost-rastitelnykh-
organizmov-14968/postuplenie-vody-i-




mineralnykh-solei-k-organam-rastenii-
14757/re-769b9abd-0719-4664-8f5e-
6ecffc5f025a

17 Htoru
Kanenagapuo — remaTnueckoe miaHupoBanme 8 KJacc
(0,5 gac. B Hexeuro, 17 yac. B ron)
Ne Jara Tema O0P u LIOP
1 [Monsitue o perynsitopax pocra | https://bioabsolut.ru/catl.html
pactreHuil. CTUMYIATOPBI
pocTta — GPUTOTOPMOHBI
2 3amuTa pacTeHU OT https://www.yaklass.ru/p/biologia/7-
BpCAMTEIICH: OCHOBBI klass/znakomimsia-s-chlenistonogimi-
onometona. Ilpakruueckas 15461/nasekomye-samyi-
pabota «MHCcekTapuu: mnogochislennyi-klass-zhivotnykh-
IpaBHja U YCIIOBHUS 15373/re-d54c5d08-1649-4f88-86d0-
pa3BeJIeHUs TOJIe3HBIX a433618b3571
HACEKOMBIX)».
3 Bonnas, recyaHas u | https://www.yaklass.ru/p/biologia/6-
mousenHas kynbTyphl, ux | Klass/zhiznedeiatelnost-rastitelnykh-
HpHMEHEHHE B organizmov-1496_8/postupIenie-vody_-_i-
. ACTEH mineralnykh-solei-k-organam-rastenii-
P P | 14757/re-769b9abd-079-4664-8f5e-
[IpoBenenue BOIBI B KOpHE 6ecffc5f025a
u cTebie pPacTEHHUIA.
[IpakTtuueckas pabota
«KopHeBoe naBineHue».
4 https://www.yaklass.ru/p/biologia/6-

Bonsblii pexuM pacTeHUi:
CTpOEHHUE YCTHUIL: (HaKTOPHI,
BJIUSIIOIINE HA UX PACKPBITHE
U 3aKpeiTHE.  3HAauYCHHE
MeXaHu3Ma perynsamnuu
UCIIapeHus BJIaru
pacTeHUEM.

pabota

[IpakTrueckas
«IIpuroroBnenue
npernapara yCTbHIl METOIOM
CJIETIKa».

klass/zhiznedeiatelnost-rastitelnykh-
organizmov-14968/postuplenie-vody-i-
mineralnykh-solei-k-organam-rastenii-
14757/re-769b9abd-07f9-4664-8f5e-
6ecffc5f025a




5 ®dOTOCHHTE3 — YHUKAJIbHBIH https://www.yaklass.ru/p/biologia/6-
nporecc pacteHuii. TemuoBas | klass/zhiznedeiatelnost-rastitelnykh-

U cBetoBas (hazpioTocuHTE3a. | Organizmov-14968/obrazovanie-

3HaueHue POTOCUHTE3A IS organicheskikh-veshchestv-iz-

’KHMBBIX OPTaHU3MOB. neorganicheskikh-fotosintez-14756/re-
86610525-4aa3-4d86-b71b-
0a47d3cd00f6

6 dakTophl pocTa PaCTCHHIA: https://infourok.ru/prezentaciya-po-

BO31yX U a’parus. [logzemuoe | ekologii-klass-vozduh-v-zhizni-

JBIXaHUE PACTECHUI: COCTAB rasteniy-1931038.html

IMOYBCHHOI'O BO34YyXa,

razo00MeH.

7 ek Kak uemoBek crai https://uchi.ru/otvety/questions/kak-

UCIIOIb30BaTh PACTECHUS ? chelovek-ispolzuet-rasteniya

CBsa3b Pa3BUTHUA TUBUIIN3AITUU

YCJIOBCKA U OJOMAIIIHNUBAHUA

pacTEHUM.

8 HacnenctBeHHOCTD U https://foxford.ru/wiki/biologiya/nasled
U3MEHYHUBOCTb — OCHOBHBIE stvennost-i-iz menChiVOSt-Zhivyh-
CBOMCTBA KUBBIX organizmov
OpraHu3MoOB.
N3menunBocTh. Buanl
NU3MCHUYUBOCTD.
[TpakTrdeckas padora
«MoaudukarmonHas
U3MCHUYUBOCTDb (J'II/ICTLSI,
UTOJIKU C OJTHOTO JIEPEBA)».
9 I'en — maTepHaIbHbIH https://foxford.ru/wiki/biologiya/nasled
HOCHTEJIb HaCIeACTBEHHOCTH | Stvennost-i-izmenchivost-zhivyh-
Y U3MEHYUBOCTH. organizmov
10 Uro Takoe ren6ank? 3auem https://cyberleninka.ru/article/n/genetic

COXPaHSATh T€HETUICCKUE heskie-resursy-rasteniy-v-selskom-

pecypchl pacTeHui? hozyaystve-problemy-pravovogo-
regulirovaniya

11 [TpakTuyeckas pabora 1mo http://www.svdeti.ru/index.php?option=
rpymmaM «OTkyna Ha Hamux | com_k2&view=item&id=4216:0voshch
cTOoNax ipredkov&Itemid=96&tmpl=componen

(b PYKTHI/OBOIITN/3TAKIY. t&print=1

12 buotexnonorus xynerypubix | https://infourok.ru/prezentaciya-po-
pactenunii. MccnenoBatenbekas | tehnologii-na-temu-issledovanie-
pabota «BripamniiBanue kulturnyh-rastenij-5-klass-

pacTeHH B IPOOHUPKEY 5749832.html

13 Kak gemoBek MoxeT https://www.youtube.com/watch?v=RO

Moauduiposars pacreaus? | ITQnxamVw

14 HanseMHBIE W TOI3EMHBIE https://foxford.ru/wiki/okruzhayuschiy-

mir/razmnozhenie-i-razvitie-rasteniy




opranbl pactenuid. [loGer u
BUJIOU3MEHEHHBINA mo0er
pactenuii. CriocoObl
Pa3sMHOYKEHUS PACTCHUM.

15 [TonsTHe O KayeCcTBE https://infourok.ru/urok-po-biologii-
HPOTYKTOB MUTAHUS. klass-po-teme-pischevie-produkti-
pitatelnie-veschestva-i-ih-
prevrascheniya-v-organizme-
2578417.html
16 Mukpo3senens: nojesnocth 1 | https://infourok.ru/issledovatelskaya-
TEXHOJIOTHS rabota-po-biologii-makropolza-ot-
mikrozeleni-5857494.html
17 XUMHYECKHUI aHAIN3 https://www.yaklass.ru/p/biologia/8-

npoaykuuu. Mroru.

klass/protcessy-obmena-veshchestv-v-
organizme-16297/obmen-veshchestv-i-
prevrashchenie-energii-16298/re-
be9f5de3-fa54-48df-bd3a-
09ff9dd06bab







Monyab «OcHOBBI pacTeHHeBOACTBay» 7-8 kiaccsl (34 yacan)

Tembl

OcHoBHOE coep:KaHue

JlesiTeILHOCTD
IKOJbHUKOB

24)

Tema 1. BBeaenue B
pacTeHueBOACTBO

Yro-TaKoe pacTeHUEBOACTBO:
OCHOBHBIE (haKTOPBI
BBIPAILMBAHMS PACTEHUN.
Uctopus pazsutus
arpOXUMHYECKUX 3HAHUH

(pa6oter M.B. JlomonocoBa, 1O.

JIubuxa, byccenro, B.B.
HoxkyuaeBa, K.A. Tumupszena,
II.A. KocteiueBa, JI.H.

[TpakTuueckas pabora
«bouka JInbuxay.




[IpstHuIIHMKOBA U Ap.).

Tema 2.
ArpoTeXHUYeCKHH
IKCrepuMeHT (6 4)

[IpaBuiia noCTaHOBKH
arpO’KCIEPUMEHTOB.
ITocTanoBKa DKCIIEPUMEHTOB C
pacteHusiMU. Bb160p TEMBI,
COCTaBJIEHUE TUIIOTE3BI, LEIU U
3a/1a4 SKCIEPUMEHTA I10
BBIpAIlMBAaHUIO PACTCHUH B
KOHTPOJIUPYEMOU Cpere.
KonTtponu, noBTOpHOCTH,
IPOBEAECHUE DKCIIEPUMEHTA.
[InaHupoBaHKE SKCIIEPUMEHTA.
OruieHka pe3ynbTaToB
JKCIEPUMEHTA.

OcBo€HME TEXHOJIOTUH
KPYTJIOTOAMYHOTO BhIPALIMBAHUS
cajaToOB U MUKDPO3EJICHH B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIOBHSIX.

HccenenoBarenbekas
pabora «DakTopkl,
BJIUSIOLIME HA
npopacTaHue ceMsiH (pocT
IIPOPOCTKOB ).
[TpakTuueckas pabora
«COO0p yCTaHOBKH JIs1
BBIpAIIMBAHUS PACTCHHI B
KOHTPOJUPYEMBIX
YCIOBUSIX).

Tema 3. Poas
XHMHYECKUX
3JIEMEHTOB B

NUTAHUU PACTCHU I
(20 u)

Bopa. PactBop. BeiTsikka.
AHHOHBI, KATHOHBI,
3NEKTPONPOBOIHOCTh U pH
pactBopa. Posib XuMuueckux
3JIEMEHTOB B IUTAHUU PACTEHUM.
[TonyueHne nuTaTENbHBIX
BEILECTB PACTCHUSIMHU.

Y noOpeHnusi: opraHu4ecKue,
MUHEpAaJbHBIE,
MHUKpOoOHonornueckue. TUIsl
MATaHUs pacTeHul. Bo3aymHoe
U MUHEpalibHOE (KOPHEBOE)
MUTaHUE pacTeHu. Tpancnopt
MUTATEIbHBIX BEIIECTB
paCTEHHI: BOCXOISAIINHN 1
HUCXOJAIINMN TOK. Baxknenmue
KaluiHbIe, (pocdopHbIe U
a30THBIC YIOOPEHMS, HX
cBoiicTBa. [IpocTeie u ciiokHBIE
yIOOpEHUSI.

Poct u pazButue pacrenui:
ATarbl OHTOreHe3a, (PaKTOpHI,
BIIASIOIIME HA POCT PACTEHUI:
CBET, I'yCTOTa MOCAJI0K, MUTAHUE,
cyocTpar.

Oco0eHHOCTH TUTAHUS

[TpakTuyeckas pabora
«CxeMbl MUTATENbHBIX
pacTBOpoB. Pacuet 103
yInoOpeHui 1is
MATATEIbHBIX PACTBOPOBY.
[IpakTuueckas pabora
«IIpaBuna cmemmBaHus
yI00peHU»
[IpakTraeckas paboTa
«IIutanue pacTeHuu:
TEXHOJIOT U
MPUTOTOBIICHUS
MUTATEIbHBIX PACTBOPOB
JUISL Pa3HbIX KYJIBbTYP».
[IpakTrueckas pabota
«MOHUTOPUHT
MUHEPAJIBbHOTO MUTAHUS
PaCTEHHI».
[IpakTrueckas pabota
«PacturenpHas
JTIMarHOCTUKAY.
HccnenoBarenbckas
pabota «O1ieHKa
COCTOSIHUSI KOMHATHBIX
pacTeHul, paCTeHUI Ha
LIKOJIBHOM TEPPUTOPUH,




pacTeHuii a30ToM. A30T U €ro
3HAYEHUE B )KU3HU PACTCHUMU.
@opmBI a30Ta U UX
peBpalicHue B MOYBE.
Uctounuku dpocdopa nis
pacteHus. 3Ha4eHUe
dbocdhopconepkanux
COEMHEHUN B KieTke. Posb
MAaKpOIPrUYE€CKUX COCTUHEHU N
dbocdopa B sHEpreTHIECKOM
oOMmeHe.

Bnusinue kanust Ha ¢pusndeckue
CBOMCTBa MPOTOIJIA3MbI, HA
dbepMeHTHI yTIeBOOPOIHOTO
oOMeHa, cUHTEe3 OCJIKOB U .
Ponb xanus B moanepkaHuu
MOHHOTO OajaHca B TKaHSX, B
poleccax caMOperyJsuu.
Perynsaropuas u
CTPYKTYpOOOpa3oBaTesibHas
pOJIb Kanblus. Y4acTue B
00pa3oBaHUU KIIETOYHOU
CTEHKH, NOJIJIEPHKAHUN
CTPYKTYpbl MEMOpaH u
pEryJsilus UX MPOHULIAEMOCTH.
3HaueHUE MarHus B
MeTaboIM3Me paCTCHUI.
Marnuii B coctaBe xjopoduiia,
CXOJICTBO XJI0poduiIIa U
reMorjao0nHa Kak
CBUJIETENILCTBO €IMHCTBA
OpraHUYeCcKOro Mupa.

Cepa u ero oOCHOBHBIC
COEMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHU3aLHU
KJIETKH, Y4acTHE B
OKHUCITUTEIBHO-
BOCCTAHOBHTEIIbHBIX PEAKIIUAX
MUKpPO3IEMEHTBL.
[Ipencrasnenus o posau
MUKPO3JIEMEHTOB B
MeTaboIM3Me pacTeHUH.
Oco0eHHOCTH TOCTYTUICHUS
MUKPO3JIEMEHTOB B PACTCHHSI.
CuHeprusm u aHTarOHU3M

yCTaHOBKA MPUYNH
MaTOJIOTHYECKHUX
COCTOSIHUH (TIpH
HaJTUYUN )».
HccnenoBarenbekas
pabota «OreHKa BIUSTHUS
pa3IMYHBIX DJIEMEHTOB Ha
COCTOSIHUE PACTECHUMN
(cocTaBieHue pa3IMYHbIX
MOJIKOPMOK)».




3JIEMEHTOB ITUTaHUS PACTCHUM.
PacturensHas quarHocTuka u
METObI UICHTU(DUKAIIUN
HeJ0CTaTKa/M30bITKA DJIEMEHTOB
ITMUTaHUS.

Tema 4.
Peryasitopsl pocta
pacreHuid. 3ammura
pacrenuii (4 4)

ITonsaTHE O perynaTopax pocra
pacteHuii. CTUMYIIATOPHI pOCTa
— (UTOrOpPMOHBI (ayKCHHBI,
ruO0epeITUHbI, ITMTOKUHUHBI).
HNHrudutopsl pocta pacTCHHIA:
3. mpupoaHbie (abcu30Bas
KHUCJIOTa U HEKOTOPHIE
(dbeHoIbHBIE BEleCTBa
(MKymMapoBasi, KOpUJIHas,
CaJIMIUJIOBAsT KUCIIOTHI).

4. CUHTETUYECKHE
(MOpdaKTHHBI, peTapAaHTHI,
nehONMaHTHI, JICCUKAHTBI,
repOuIn el ). DUTOMOHUTOPHHT
Y OIICHKA COCTOSTHUS PaCTCHHIA.
CoBpemeHHBIe CTIOCOObI
MOHHUTOPHUHTA.

3amura pacTeHHi oT
BpEAUTENEH: OCHOBBI
ouomeTo/1a.

[TpakTuueckas pabora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSTHUS
pactennii. CoBpeMEHHBIE
CHIOCOOBI MOHUTOPUHTA.

HccnenoBarenbckast
paboTta «Bnusiaue
rerepoaykcuHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAJUAX, B pa3HbIX
YCIIOBUSIX) Pa3IMYHBIX
pacTEHUIN».

[TpakTuueckas pabora
«HCcekTapuu: mpaBuia u
YCJIOBHUS pa3BeleHUs
HIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi M
MOYBEHHAS
KYJbTYPbI, HX
NnpuMeHeHHe B
BbIpallMBAHUU
pacTeHmuii.
duzunosorusa
pactennii (8 1)

Bonnas, necyanasi 1 mouBeHHas
KYJBTYpBI, UX IPUMECHEHUE B
BBIPAIIIMBAHUMN PACTCHUM.
[IpoBenenue BOAbI B KOPHE U
cTeOJie pacTeHU.

Bonsslil pe:xuM pacTeHui:
CTpOEHHUE YCTHHUII: (PaKTOPHI,
BJIUSIIOIINE HA UX PACKPBITHE U
3aKphITHE. 3HAUCHHE MEXaHU3Ma
peryJsiliiy UCTIAPEHUS BJIaru
pacTeHUEM.

DOTOCUHTE3 — YHUKAJIbHBIN
npolecc pacteHuil. TeMHoBast u
cBeroBas (ha3el PoTOCUHTESA.
3HaveHue (HOTOCHHTE3A IS
KUBBIX OPraHu3MoB. PaKTOPHI
pocTa paCTeHUI: BO3AYX U
aspanus. [logzeMHoe apIxaHue
pacTeHHUii: cCOCTaB MOUYBEHHOTO
BO3/yXa, ra3000meH. ['a3000MeH

[IpakTraeckas paboTa
«KopHeBoe naBiieHuEY.
[IpakTraeckas paboTa
«IIpuroroBnenne
npenapara yCThbHI]
METOJOM CJICTIKa».
HccnenoBarenbeckue
paboTsl «Brnusane
YCJIOBUM COEPKAHUSA
pPacTeHU HA KOJIUYECTBO
YCTBUID.

[IpakTrueckas pabota
«DyHKIHMOHATbHAS
JIMAarHOCTHKA PAaCTCHUU MO
aKTUBHOCTH
XJIOPOTLIACTOBY.
HccnenoBarenbckas
pabota «OnpeneneHue
xyopoduinna A u b,
OLICHKA




npu 0eCrIOYBEHHOM
BBIPAILMBAHUH.

(OTOCUHTETUYECKOM
AKTUBHOCTHU PACTECHUH U
(bakTOpOB, BIUSIONIUX HA
HEey.

[TpakTuueckas pabora
«Aspanus, CO2 u Oo.
JIpIxaHue pacTeHUuN».
[TpakTuueckas pabora
«/IpIXaHUE pacTEHUM:
OllIeHKa HMHTCHCUBHOCTH
JIBIXaHUS PACTCHUN U
UTOJIOBY.
HccnenoBarenbckue
pabotbl «BnusHue
crioco0a BeIpaluBaHuUs
(cocTaBa mUTATEIBHOM
CMECH, CXeMbI BHECCHHS)
Ha POCT U Pa3BUTHS
Pa3IMYHBIX PACTCHUI.

Tema 6.
KyasTypHBbIC
pacTeHmusl.
CoBpeMeHHbIE

ACMEKTHI CeIeKINH
(20 u)

Kak denoBek cTan UCIoiab30BaTh
pactenus? CBsi3b pa3BUTHS
IMBUJIN3AIMN YEJIOBEKA U
OJIOMAallTHUBAHUS PACTECHHUIA.
JlomecTukarusi.
HacnenctBeHHOCTD U
U3MEHUYUBOCTh — OCHOBHBIC
CBOMCTBA KUBBIX OPTraHU3MOB.
N3menunBocTh. Buab:
U3MEHUYUBOCTD.

['en —maTepranbHbI HOCUTENb
HACJICICTBEHHOCTH U
n3MeHUYUBOCTU. HyKiIenHOBBIE
KHUcoThl. JIokanmu3amus
F€HEeTUYECKOro MaTepuasia B
KJIETKE. JleleHne KIeToK.
Pernukanus JIHK. OcHoBHast

JI0OTMa MOJIEKYJISIpPHOM OMOJIOTUH.

Tpanckpunuus. TpaHcasnus.
MyTranumu.

DddexT OyTHUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpa3zue. Uto Takoe
reH0aHk? 3aueM COXpaHsITh
T€HETUYECKHUE PECYPCHI
pactenuii? OCHOBHBIE CLIOCOOBI

Juckyccus
«JlomecTukanus, Bce JIu
pacTeHus U )KUBOTHEIE,
KOTOpBIE KUBYT PSIZIOM C
YeJI0BEKOM UM
OJIOMAIIHUBAIOTCA?
MO3KHO 1 cUUTaTh
TapakaHa 0JIOMalTHEHHBIM
KUBOTHBIM 7.
[IpakTraeckas paboTa
«MoaudukanronHas
U3MEHYUBOCTD (JIUCThA,
UTOJIKK C OJTHOTO
JIEpEBA)».

[IpakTrueckas pabota
«I'eH — HHCTPYKUHUS 1O
cOopke KJIeTKH (Ha Oucepe
WA KOHCTPYKTOPE)».
[IpakTrueckas pabota
«MyrTanus Ha OyTepOpoe
(J1r000#1 00BEKT U3
npeablylieil paboTsl, rae
M3MEHEHUE UHCTPYKIIUU
MpPUBEIET K U3MEHEHUIO
BHEIIIHETO BUJIA
00BEKTa)».




COXpaHEHHUS TCHETUYCCKUX
pecypcoB pacteHui (eX Situ u in
situ).

3nauenue padot H.W. BaBunosa.

3aKOH rOMOJIOTUYECKUX PSAIOB.
LlenTpBI MPOUCXOKACHUS
KyJbTYpHBIX pacTenui H.U.
Basuiiosa u I1.M. XykoBckoro.
OCHOBHBIE METO/IbI CEJICKIINH.
I'mu6punuzanus. dopmer ordopa.
OcCHOBHbIE HaNpaBJICHUS
CEJIEKLIMU: YJIyUIICHUE
YPOXKaWHOCTU, YCTOMYMBOCTHU K
OMOTHYECKUM U aOMOTUYECKUM
dakTopam.

Ectb nu xxu3up B mpodupke?
buorexHonorus KyibTypHBIX
pacTeHUM.

Kak uenoBek MoxeT
MOAU(GUIIMPOBATH PACTCHUS ?
I'eneTnyeckoe pegakTHPOBAHUE.
CoBpeMeHHbIE TOAXObI U
JNOCTHKEHUSI TEHETUYECKOT 0
pEIAKTHPOBAHUS PACTEHUM.

[TpakTuyeckas padbora o
rpynmnaMm «OTKyna Ha
HaIIMX CTOJIax
(GPYKTHI/OBOIIM/3TTAKH.
[TpakTuueckas pabora
«BrpipamuBaem ropox. Kax
MIPOBECTH CKPEILIMBAHUE Y
ropoxay.
HccnenoBarenbekas
pabora «BripaniuBanue
pacTeHuil B mpoOupKe»
(MO>XHO BOCIIOJI30BAThHCS
pe3ysibTaTaMu
TPEIBITYIINX
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUUISL pacCTEHUH).
[TpakTuyeckas pabora
«["eHOMHBIEC HOXKHHUIIBI

(MomenupoBaHue PabOTHI
cucteMbl CRISP-Cas)».

Tema 7.
PacTturennHas

npoaykuus (8 1)

Hanzemuble u noa3eMHbie
opranbl pacteHuit. [Tober u
BUJIOMU3MEHEHHBIN I100ET
pacteHuii. CriocoOsbI
Pa3MHOXKEHUS PACTECHUM.
[TonsiTHe 0 KauecTBE NPOAYKTOB
nutanus. [Ipo6raemsr
KOHKYPEHIIMM OT€YE€CTBEHHBIX
IPOJIYKTOB MUTAHUS C
UMIIOpPTHBIMU. JlorucTuka
JIOCTaBKH U CPEJICTBA
COXpaHEHHS TPOIYKTOB
MUTAHUA.

Mukpo3eneHsb: MoJe3HOCTh U
TE€XHOJIOTUSI.

XUMUYECKUNA aHAIIN3
npoayKiuu. OCHOBBI
CIIEKTPOOTOMETPHH.
[ToreHumomeTpus.
Xpomatorpadusi.

[TpakTraeckas paboTa
«IIpenenbHo 1OMyCTUMBIE
koHreHntpauuu (IT1K) u
METO/JIbl KOHTPOJIA
0e30macHOCTH
PaCTUTENBHBIX TPOTYKTOB
MTUTAHUS.
HccnenoBarenbekas
pabora «O1eHKa KauecTBa
BBIPAIICHHON
MUKpoO3eJeHn» (JTn00
CBOSI, TMOO U3 Mara3uHa).
[IpakTrueckas pabota
«MeTobI OILIEHKHU
Ka4ueCTBA PACTUTEIBHOU
MPOAYKIUU: XpAHEHUE U
COXPaHHOCTb
MUTATEIbHBIX BEIIECTBY
(Mo 1ocTynmHOMY
000pyI0BaHHUIO).
HccnenoBarenbekas




pabota «OnpeneneHue
BuTamMuHa C MeToaoM
0o0paTHOro TUTPOBAHUS B
TJI0JIaX Ha PA3HOM CPOKE
(coco6e) XpaHeHUs .










Oco0enHocTH padoThl YUMTEIs IO MPOrpaMMe. 3aj1ada yUuTessi COCTOUT B TOM,
YTOOBl  CONMPOBOXKJATh MpoLecc MNpoPecCHOHANbHOW OpPUEHTAlUU IIKOJbHUKA,
packpbIBas MOTEHIHUAJ Ka)XJ0r0 4epe3 BOBICYEHHE B MHOIOOOpa3HYIO NEATEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX (hopmax. [Ipu 3ToM pesyabTaToM padbOoThl YUUTENS B IEPBYIO
ouepeib SABISETCS JUYHOCTHOE pa3BUTHE Yyyanierocs. JIMUHOCTHBIX pE3yJIbTaToOB
YUUTEIb MOXET JIOCTUYb, YBJIEKAas yYEHHKAa COBMECTHOM M MHTEPECHOM UM 00OMM
NeSTENbHOCTBIO,  YCTAHaBIMBas ~ BO  BpeMsl  3aHATUH  JA0OpOXKeNaTeNbHYIO,
MOJIEP>KUBAIOLTYIO aTMOC(Epy, HACKIIIAs 3aHATHS IEHHOCTHBIM COJIEpKAHUEM.

[IpumepHas cxeMa mpoBeECHUsI 3aHATUH 10 IpOorpamMmme:

6. OOBsCHEHUE TEOPETUUECKOTO MaTepHaa 1o TEME.

7. TlonroroBka K SKCHEPUMEHTAIBHOMY 3aHSTHIO, OOCYXJIEHHE OOBEKTOB IS
NPAKTUYECKOTO 3aHATHS.

8. IIpoBeneHne MpakTUUECKOrO 3aHATHS — OCHOBHAS 3a/1aya OCBOCHHE METOJI0JIOTHH
JAHHOTO DKCIIEPUMEHTA.

9. Ilo OKOHYAaHHMU TPEJIOKUTH JI€TAM, KOTOPBHIE 3aUHTEPECOBAIHUCH JAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €r0 B MCCIEA0BATENbCKUI MPOEKT. [l 3TOro HeoOXoaumo
o0CyIuTh OOBEKTHI, KOTOpbIE YYEHUK OylIeT UCCleloBaTh, COCTaBUTh IUIaH
HKCIIEPUMEHTA.

10.ITomoub yueHHKY MPOAHATU3UPOBATE PE3YJIbTATHI SKCIIEPUMEHTA.

OneHuTh pe3ynabTaThl IPOEKTHO-UCCIEA0BATEIBCKON NEATENIBHOCTH HIKOJIBHUKOB
MOKHO B IIpOLECCe 3alUThl MMM CBOMX pabOT B paMKax MIKOJbHOM Hay4yHO-
NpaKTUYECKON KOH(pepeHIun.



[Iporpamma pazOuta Ha MOAYJIU, KOTOPbIE MOTYT OBITh MCIOJIB30BaHbI JINOO YACTUYHO,
nub0 monaHoCThi0. Tak Moaynb «Kak XKMBOTHbIE M pacCTeHUS MPUCTOCAOIMBAIOTCS
(?BOJIFOIIMOHHAS SKOJIOTHS) TPEANOaraeTcs JJsl U3y4eHUs B 5 Wiau 6 Kjacce B TEUCHHE
oxHoro rozaa (34 daca B roa). Moayinu «OCHOBBIPACTCHHEBOJACTBAY M « BHOTEXHOIOTHSI»
paccuuMTaHbl Ha 68 yacoB U MOT'YT ObITh peain30BaHbI B Te€UeHUHU 2-X JieT (mo 34 4Jaca B
ron) wim B TedeHuun | roga (68 uwacoB B rox). Bo BTOpom ciyuae BO3MOXKHO
npoxoxaeHue oboux moaynel («OCHOBBI pacTeHHEBOJCTBa» B [/ WM 8 Kiacce,
«buortexnonorun» B 7/ unu 8 kiacce). AHaAJIOTMYHO MOIYIH «MOJIEKYJISIpHBIE OCHOBBI
dbuzmonioruu U dhapMaxkosorun» U «MOJEKYIIpHbIE OCHOBBI CEJIEKIIMNY) PACCUMTaHbl Ha
68 4acoB MU MOTYT OBITh peajnu30BaHbl B Te€UCHUHU 2- X JieT (mo 34 yaca B roja) wWiu B
TedyeHun 1 roga (68 vacoB B roa). Bo BTopoMm ciiydae BO3MOKHO MPOXOXKICHUE 000UX
moxaynen («MoJiekylsipHble OCHOBBI CeJeKIuu» B 8 Kiacce, «MoJIEKyIsIpHbIE OCHOBBI
¢duznonoruu u Gpapmaxosorun» B 9 kiacce).

MoOXHO PEKOMEHJIOBAaTh HCIIOJIB30BaTh MOAylIH «Kak >XMBOTHBIE U PaCTEHUS
npucnocabimuBarTcs», «OCHOBBI  PAacTEHUEBOJCTBA», «MOJNEKYISIpHbIE OCHOBBI
CEJICKIIMM» B KaUeCTBE HEMPEPHIBHOTO 00pazoBaTesibHOrO Iukia (5-9 kimacc mo 1 gacy B
HEJIEII0) JJIg KJIAcCOB arpoOHMOTEXHOJIOTMYECKONW HarpaBieHHocTH. Mopaynu «Kak
KUBOTHBIE U pacCTeHHUs NpHUcnocadIuBalTCsay, «bruotexHonrorun» u «MoeKylispHbIe
OCHOBBI (PM3HOJIOTUU U (HapMaAKOJIOTHU» B KaYECTBE HEMPEPHIBHOTO 00pa30BaTEIHLHOTO
mukia (5-9 kimacc mo 1 wacy B HeJeno) Ui KIAcCOB OMOTEXHOJOTHYECKOTO HIIN
MEIULUHCKOTO HaIpaBJICHUI.

B3aumocBsizb ¢ mporpammon BocnutaHusi. [Iporpamma kypca BHEYpOUYHOM
JESTENBbHOCTH pa3paboTaHa € YYETOM pPEKOMEHAAIM MPUMEPHONW MPOrpaMMbl
BOCIIUTAHMS, YIUTHIBAET IICHUXOJIOTO-TIEAArOTMYECKUE OCOOEHHOCTH JIAHHBIX BO3PACTHBIX
KaTeropui. ITO MO3BOJISIET HA MPAKTUKE COSTUHUTH OO0YYAIONIYyI0 M BOCIUTATEIHHYIO
NEeATENbHOCTD Ie/1arora, OpUEHTUPOBATh €€ HE TOJbKO HAa MHTEJUIEKTYaJbHOE, HO U Ha
HPaBCTBEHHOE, COLUATLHOE Pa3BUTHE PeOCHKA. ITO MPOSBIISIETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB PEATU3ALMU MPOrpaMMbl BHEYPOUHOU
NEeATEeNbHOCTH, HAIlIEAIINX CBOE OTPAKEHHE U KOHKPETU3ALIUIO B IPUMEPHOI MporpamMmme
BOCIIUTAHUS;

— B BO3MOXKHOCTH KOMIUIEKTOBAaHHSI PA3HOBO3PACTHBIX TPYII [Ji OpraHu3aluu
npo(OPUEHTAITMOHHONW ~ JEATEIBHOCTH IIKOJIBHUKOB, BOCHHUTATEIIBHOE 3HAYCHUE
KOTOPBIX OTMEYAETCS B MPUMEPHOUN MporpaMmMe BOCTIUTAHUS;

— B UWHTEPAKTUBHBIX (OpMax 3aHATHA JUISI IIKOJIBHUKOB, OOCCIICYMBAIONIUX
OONBIIYI0 WX BOBJICYCHHOCTH B COBMECTHYIO C TEJaroroM W JpPYTrUMHU JE€ThMHU
NEATEeNIbHOCTh U BO3MOXXHOCTh 00pa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOITHOCTEH,
KJIIIOUEBOE 3HAYECHHE KOTOPBIX [IJIi BOCIHUTAHUS MOJYEPKUBACTCS MPUMEPHOU
NpOrpaMMOl BOCITUTAHUS.



Oco0enHocTH PadOTHI YYUTEIS 110 NPOrpaMMe. 3a/1a4a YUYUTENIS] COCTOUT B TOM,
YTOOBl  CONMPOBOXKJATh MpoLecc MNpoPecCHOHANbHOW OpPUEHTAlUU IIKOJbHUKA,
packpbIBas MOTEHIHUAJ Ka)XJ0r0 4epe3 BOBICYEHHE B MHOIOOOpa3HYIO NEATEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX (hopmax. [Ipu 3ToM pesyabTaToM padbOoThl YUUTENS B IEPBYIO
ouepeib SBISETCS JUYHOCTHOE pa3BUTHE Yyyanierocs. JIMUHOCTHBIX pE3yJIbTaTOB
YUUTEIb MOXET JIOCTUYb, YBJIEKAas yYEHHKAa COBMECTHOM M MHTEPECHOM UM 00OMM
NeSTENbHOCTBIO,  YCTAHaBIMBas ~ BO  BpeMsl  3aHATUH  JA0OpOXKeNaTeNbHYIO,
MOJIEP>KUBAIOLTYIO aTMOC(Epy, HACKIIIAs 3aHATHS IEHHOCTHBIM COJIEpKAHUEM.

[IpumepHas cxeMa mpoBeECHUsI 3aHATUH 10 IpOorpamMmme:

11.06bsicHEHNE TEOPETUUECKOT0 MaTepurasa o TeMe.

12.TlogroroBka K OHKCIEPUMEHTAJIbHOMY 3aHATHIO, OOCYXXJIeHHE OOBEKTOB s
NPAKTUYECKOTO 3aHATHS.

13.IlpoBeneHue MpakTUYECKOTO 3aHATHS — OCHOBHAA 3a7ja4a OCBOEHUE METO/10JI0TUHU
JAHHOTO DKCIIEPUMEHTA.

14.Tlo OKOHYaHWUU TMPEUIOKUTH JETSAM, KOTOPbIE 3aWHTEPECOBAIUCH JaHHBIM
HKCIEPUMEHTOM, Pa3BUTh €r0 B MCCIEA0BATENbCKUI MPOEKT. [l 3TOro HeoOXoaumo
o0CyIuTh OOBEKTHI, KOTOpbIE YYEHUK OylIeT UCCleloBaTh, COCTaBUTh IUIaH
HKCIIEPUMEHTA.

15.ITomoub yueHHKY MPOAHATU3UPOBATE PE3YJIbTATHI SKCIIEPUMEHTA.

OneHuTh pe3ynabTaThl IPOEKTHO-UCCIEA0BATEIBCKON NEATENIBHOCTH HIKOJIBHUKOB
MOKHO B IIpOLECCe 3alUThl MMM CBOMX pabOT B paMKax MIKOJbHOM Hay4yHO-
NpaKTUYECKON KOH(pepeHIun.



MOJIYYCHHUIO HOBBIX B TOM YHCJIC TMPAKTUYECKUX HABBIKOB, a TAKKE MOTUBHUPYET
y4aierocsi Ha npo(OopueHTaIUIO.

[Iporpamma HalleleHa Ha TMOMOIIb pPEOEHKY B OCBOCHHUU OCHOB
OpraHu3aliid W OCYIIECTBICHUS COOCTBEHHON MPOEKTHO-UCCIIENO0BATEIHCKON
NeATEeNIbHOCTH, a TaK)Ke B MPUOOPETEHUHU HEOOXOAUMOI0 OMbITA JJIsl padOThl HAal
WHIUBUIYAIbHBIM HCCIACAOBAaHMEM WJIM TIpoeKToM. [Iporpamma momoxer
IIKOJBLHUKY B Oojee TJIyOOKOM U3YYEHUM WHTEpPECYIoIe ero obiactu
€CTECTBEHHBIX HAyK, a TaKXKe€ B MPUOOPETEHUH BAKHBIX COITMAIBHBIX HABHIKOB,
HEOOXOJMUMBIX  JUII  TPOAYKTUBHOM  colMayiM3anmud ¥ (OPMHPOBAHUS
IPaKIAHCKOM TTO3UIINU:

— HaBBbIKA CaMOCTOSITEJILHOTO PEIICHUS aKTyaJIbHBIX HCCIEI0BATEIBCKUX
WIM TPAKTAUYECKUX 3a]a4d, BKJIIOYAKONIEr0O B ce0s yMeHue BUIETh U
aHAJM3UPOBATh TMPOOJEMBI, HYXJAIOIIUECs B PEIICHUH, yMEHUE JCTajJbHO
npopabaTbiBaTh M  PEAM30BBIBATH CIIOCOOBI pPabOThI C HHMH, YMEHHUE
IJIAHUPOBATh COOCTBEHHYIO PabOTy M CaMOCTOSATENIBHO KOHTPOJHUPOBATH CBOE
IIPOJIBIXKCHUE K JKEJIaeMOMY PE3YIIbTaTy;

— HaBBIKa TCHEPUPOBaHUSA U O(QOPMIICHHS COOCTBCHHBIX HJCH, 00JICUCHUS
UX BYJOOHYIO JIJIsl pacripocTpanenus popmy;

— - HaBbIKa YBWOXUTEJIBHOI'O OTHOIICHHS K YYXXUM B3IJIAaM U HUIACSM,
oQopMJIECHHBIM B paboTax ApYrux JIOJed, APYrUX aBTOPOB — BIIAJIEIIBIEB
MHTEJJIEKTYaIbHOW COOCTBEHHOCTH;

— HaBbIKa MYOJWYHOTO BBICTYIUICHHMSI Tiepes] OONbIION ayAauTOpHeEi,
apryMEHTHUPOBAaHUS W OTCTAWBaHMs CBOEH TOYKU 3PEHUS, OTBETOB Ha BOIPOCHI
CBEPCTHHKOB W B3POCIBIX, YOSKIEHUSI IPYTHUX B CBOCH MpaBOTE, MPOJBUKECHUS
CBOMX HJICH;

— HaBblka  pabOTBI  CO  CHCHHAIM3UPOBAHHBIMU  KOMIBIOTEPHBIMU
mporpaMmamu, J1abopaTopHbIM 00OpYAOBaHUEM, TEXHHUYECKUMHU YCTPONUCTBAMH,
OubmuoTeuHbIMU (HOHIAMU U HMHBIMU PECypcaMH, C KOTOPHIMH MOXKET OBITh
CBsI3aHa MIPOEKTHO- UCCIIEIOBATEIbCKAS IEATETbHOCTD MKOJIbHUKA.

Kpome toro, pabora mkoapHUKA HaJ MPOSKTOM HIIA MCCIIEIOBAaHUEM OyAeT
CIIOCOOCTBOBATH U PA3BUTHIO €TO aICKBATHOW CAMOOIICHKH.
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