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Conep:xanue y4ye0HOro nmpeamera
1. PacTrurtesibHbIi OpraHu3M

Boranuka — Hayka o pactenusix. Pa3nenst 6otanuku. CBa3b OOTaHUKH C APYTUMH HayKaMu
1 TeXHUKOH. OO1re MpU3HaKu PAaCTCHUMA.

Pa3HooOpasue pacteHuii. YPOBHH OpraHU3alldd PACTUTENBHOTO OpraHu3Ma. Beicimme u
Husmue pacteHus. CropoBble U CEMEHHBIE PACTEHUS.

Pacturenpnas kinerka. M3yuyeHue pacTUTENBHOM KIETKM MOJ CBETOBBIM MHUKPOCKOIIOM:
KJIeTOYHass 000J0YKa, sIpo, LHHUTOIUIa3Ma (IUIACTUIbl, MUTOXOHAPUHU, BAKYOIH C KJIETOUYHBIM
cokoM). PacturenpHple TkaHu. @YHKIIUY PACTUTENbHBIX TKaHEH.

Oprasbsl U CUCTEMBI OPraHOB pacTeHui. CTpoeHue OpraHoB PACTUTEIBHOIO OpraHu3Ma, UX
POJIb U CBSI3b MEXKIY COOOM.

Jlabopamopuwvie u npakmuueckue padoomaot.

N3y4yeHrne MUKPOCKOIIMYECKOTO CTPOEHMSI JIUCTA BOJHOTO PACTEHHUS JI0JEH.

W3ydeHue CTpoeHHs pacTUTENIbHBIX TKaHEeH (MCI0JIb30BaHHE MUKPOIIPENapaToB).

W3ydyeHre BHELIHEro CTPOEHUS TPaBSIHUCTOIO LIBETKOBOI'O PpACTEHMsI (HAa JKHUBBIX WU
repOapHbIX SK3EMIUIApax PacTeHUM): MACTyIlbsi CyMKa, peAbKa AWKas, JIOTUK €IKUA U JApyrue
pacTeHusl.

OO6HapyxeHrne HEOPTaHUYECKUX U OPTraHMYECKUX BEIIECTB B PACTCHUHU.

IKCKypcuu uiu 6udeoIKCKypcuu.

O3HakoMJIEHUE B IPUPOJAE C LIBETKOBBIMHU PACTEHUSIMHU.

2. CTpoeHHe H MHOr000pa3ue NOKPbITOCEMEHHBIX pacTeHMii

Crpoenue cemsiH. CocTaB U CTPOCHHUE CEMSIH.

Bunbel xkopHell W TUIIBI KOpPHEBBIX cUCTeM. BuagomsmeHenus kopHed. Kopenb — opran
MOYBEHHOTO (MUHEpalbHOr0) nuTaHus. KopHu U KOpHEBbIE CHCTeMbl. BHeliHee M BHYTpEeHHEe
CTPOCHHUE KOPHS B CBs3U € ero ¢pyHKkuusaMu. KopHeBo#t yexsmk. 30HbI KOpHs. KopHEeBbIe BOJIIOCKH.
Poct kopns. [lormomienue KOpHSMHU BOJBI U MUHEpaJIbHBIX BEIIECTB, HEOOXOAUMBIX PACTEHUIO
(xopHEBO€ JaBieHHe, ocMoc). BuionzMenenue KkopHei.

[ToGer. Pa3zButue nmobera u3 nouku. Ctpoenue crebis. BHemHee 1 BHYTpeHHEE CTPOCHUE
nucta. Bunonsmenenust moOeroB: KOpHEBHIIE, KITyOeHb, JTyKOBHUIA. X cTpoeHue, Ononornieckoe
U xo3saicTBeHHOe 3HayeHuwe. [loGer m mouku. JluctopacmosiokeHWe U JIHMCTOBas MO3aMKAa.
Crpoenve u ¢yHkuuu Jjucrta. [IpocTble M CIOXKHBIE JUCTbS. BUAOM3MEHEHHS JHCTHEB.
Oco0eHHOCTH BHYTPEHHETO CTPOEHHs JIUCTa B CBA3M C €ro (yHKIMAMHU (KOXKHIA M YCTBHIIA,
OCHOBHAsl TKaHb JIUCTA, IPOBOJISALINE ITy4KH). JINCT — OpraH BO3yIIHOTO MUTAHUSI.

Crpoenue u pasHooOpasue 1BeTkoB. Couerus. [Inoasl. Tunsl mnonos. Pacnpoctpanenue
IJIOJIOB U CEMSIH B IPUPOJIE.

Jlabopamopuvie u npakmuueckue padbomal.

N3ydyeHne cTpoeHHsS KOPHEBBIX CHUCTEM (CTEpKHEBOW M MOYKOBATOM) Ha IpUMEpe
repOapHbIX HK3EMIUISIPOB WM KHUBBIX PACTCHHH.

N3ydyenune Mukpomnpenapara KJI€TOK KOpPHS.

O3HaKOMJICHHE C BHEIIHUM CTPOEHHEM JIUCTHEB U JIMCTOPACHOIOKEHUEM (HAa KOMHATHBIX
pacTeHHUsIX).

W3yueHune cTpoeHusl BETETATUBHBIX U I'€HEPATHBHBIX MOYEK (Ha MPUMEpe CUPEHM, TOMOJS
U APYTUX PaCTEHUH).

N3yuenne MUKPOCKOITMUECKOTO CTPOCHUS JIUCTA (Ha TOTOBBIX MUKPOIIpErnapaTax).

PaccmaTpruBaHne  MHKpPOCKONMYECKOTO CTPOGHHMsS BETKHM JepeBa (Ha TOTOBOM
MHUKpOIIpEernapare).

HccnenoBanue cTpoeHrs KOpHEBUILA, KIYyOHS, TyKOBHIIBL.

N3ydeHue cTpoeHus [IBETKOB.

O3HaKOMJIEHHE C Pa3IMYHBIMUA TUIIAMH COLIBETHUH.

N3ydeHue cTpoeHus CEMsH IBYAOIbHBIX PACTEHHI.

N3ydenue cTpoeHus: CeMsiH OHOJOIbHBIX PaCTECHHIA.

3. 7Ku3HenesiTeJIbHOCTb PACTHTEIbHOI0 OPraHNu3Ma



OOMeH BeliecTB y pacTeHUH

Heopranunueckue (Boma, MUHEpaJIbHBIC COJIM) U OpPraHUYECKHE BemiecTBa (OCNIKH, KUPBI,
YIJIEBOJbI, HYKJIEMHOBBIE KHUCIIOTHI, BUTAMHUHBI U JpPYTHUE€ BEIIECTBA) pacTeHusi. MuHepalibHOE
MMTaHHUE pacTeHUM. Y 100peHHS.

IInTanmne pacrenus.

[Tornomienre KOpPHSAMH BOJbl M MHMHEPAIbHBIX BELIECTB, HEOOXOIMMBIX DPACTEHUIO
(kopHeBoe nmaBneHue, ocmoc). I[louBa, e€ mmomopoauwe. 3HaueHHEe OOpPAOOTKH TOYBBHI
(OKyuMBaHME€), BHECEHUS YIOOPEHM, NPOPEKUBAHUS IMPOPOCTKOB, TOJIUBA [UISl IKU3HU
KYJIbTYPHBIX pacTeHUMU. | uaAponoHuKa.

®orocunrtes. JIUCT — opraH BO3AYIIHOrO MUTaHUs. 3HaYeHHE (POTOCHHTE3a B MPHUPOJE U B
YKU3HU YEJIOBEKa.

JbIXaHue pacTeHus.

Jlpixanue KOpHsA. PpIxjneHue mNouBbl I yJOy4dIUEHUs [JbIXaHUS KOpHEH. Y CIIOBHS,
NPEMSTCTBYIONINE JbIXaHUIO KOpHeW. JIucT kak opran japixaHus (yCTbUUHBIM —ammapar).
[Toctymnenue B ucT atMmochepHoro Bo3ayxa. CuiibHast 3abUIEHHOCTD BO3/yXa, KaK MPEMNsITCTBUE
JUTsL AbIxaHus JucTbeB. Crebenb Kak opraH AbIXaHWs (HaJM4He YCThUIl B KOXKHUIE, YCUEBUYEK).
OcoOeHHOCTH JbIXaHUs pacTeHUI. B3auMoCBs3b AbIXaHUs pacTeHUs ¢ POTOCUHTE3OM.

TpaHCcHOpT BeliecTB B PACTEHUMN.

CBs13b KJIETOYHOI'O CTpOEHUs cTedis ¢ ero GpyHkuusmu. Poct ctedns B anuny. Knertounoe
CTpoeHHE CTeONsl TPaBIHHUCTOTO PACTCHMsS: KOXHIA, MPOBOMASIIME ITy4YKH, OCHOBHAs TKaHb
(mapenxuma). Kierounoe crpoeHne cTediis JPEeBECHOTO pacTeHus: Kopa (mpooOka, Jryd), KaMOwuid,
IpeBecuHa U cepaueBuHa. Poct ctebns B Tonmuny. [IpoBoasiiue TkaHu kopHs. TpancnopT Bojabl
Y MUHEPAJIbHBIX BELIECTB B PACTEHUU (COCY/IbI IPEBECUHBI) — BOCXOAIINN TOK. Mcniapenue Boibl
yepe3 crebenb U JUCThs (TpaHcnupanus). Perymsius ucnapeHus BOAbl B pacTeHHH. BnusHue
BHEIIHUX YCJIOBUM Ha HCHApeHue BOAbl. TpaHCIOPT OpPraHMYECKUX BELIECTB B pPACTEHUU
(curoBuaHble TPpYyOKH ny0a) — HUcXoAsmui Tok. [lepepacmpenenenue u 3amacaHue BEIIECTB B
pactenuu. Beienenue y pacrenuil. Jlucronan.

PocTt 1 pa3BuTHE pacTeHusl.

[Tpopacranue cemsH. YcnoBus npopactanus ceMsH. [lonroroBka cemsiH k noceBy. Pazpurue
IIPOPOCTKOB.

O6pazoBarenbHble TkaHU. KoHyc HapacTanus nobera, pocT KOHYMKA KOpHs. Bepxyiieunsiit
U BCTaBOYHBIHN pocT. PocT KopHA u cTelust B TOMIMHY, kamOuii. OOpa3oBaHue rOIMYHbIX KOJIEL y
JIPEBECHBIX pacTeHuil. BausHue (UTOropMOHOB Ha pPOCT pacTeHus. PocToBble JBHKEHUS
pactenuii. PazButue mobera u3 moykwu.

Pa3smHoxxenue pacrenuii u ero 3HaueHue. CeMeHHOe (T€HEPaTHUBHOE) pa3MHOXKEHHE
pacrenuil. LIBetku u couserus. OnblieHue. IlepekpécTHoe omblIeHHE (BETPOM, >KUBOTHBIMU,
BOZIOM) W camoornbuieHHe. J[[BoiiHOe oronoTBopenue. HacnegoBanue mpu3HAKOB 000WX
pacTeHUN.

BereratuBHOE pa3MHOKEHHME IIBETKOBBIX pPACTEHUMA B MpuUpoae. BereratuBHOe
pa3MHOXKEHUE KyIbTypHBIX pacTeHui. Kinonbl. CoxpaHeHne IpU3HAKOB MAaTEPUHCKOIO PacTEHUS.
XO035CTBEHHOE 3HAYEHNUE BETr€TaTUBHOTO PA3MHOKEHUS.

Jlabopamopuvie u npakmuueckue padbomal.

Habmonenue 3a pocToM KOpHS.

Habmonenue 3a pocrom mooera.

Omnpenenenue Bo3pacta JepeBa Mo Cruiy.

BrisiBnenue nepeaBukeHNs BOABI U MUHEPAIBbHBIX BELIECTB 110 APEBECUHE.

Habmroienue nporiecca BbIAEIEHUS KUCIOPO/a Ha CBETY aKBapUyMHBIMU PACTEHUSMHU.

W3ydeHne poiau peIXJIEHUs U1l IbIXaHUsI KOPHEH.

OBnaneHve npuéMamMu BETETATMBHOTO PAa3MHOXKEHHUS PAcTeHMH (UYepeHKOBaHHE MOOEros,
YEepeHKOBAaHUE JIMCTHEB U JPYrue) Ha MpUMepe KOMHATHBIX PACTEHHUH (TpaJecKaHIMs, CEHIOIUs,
OeroHusi, caHCEBbEpa U APYTrue pacTeHus).

Omnpenenenne BCXOKECTH CEMAH KyIbTYPHBIX PACTEHHUI U ITOCEB UX B IPYHT.



Habmionenue 3a pocTOM M pa3BUTHEM IIBETKOBOTO PACTEHHMS B KOMHATHBIX YCIOBHSX (Ha
npuMepe Gacoiii UM TTOCEBHOTO TOPOXa).
Omnpenenenue yciuoBUi MpopacTaHUs CEMSH.

I[InanupyemMble pe3yabTaThbl OCBOCHHSI Y4eOHOI0 MpeaMeTa
JInyHOCTHBIE PE3YNIBTATHI
Ilampuomuueckoe eocnumanue:

e OTHOILIEHHE K OMOJIOrMM KaK K Ba)KHOM COCTaBISIOLICH KyNbTYpbl, TOPAOCTh 3a BKJIAJ

POCCHICKHX M COBETCKHUX YUEHBIX B pa3BUTHE MUPOBOW OMOIOTUYECKON HAYKH.
I'pasxccoanckoe socnumanue:

e TOTOBHOCTh K KOHCTPYKTUBHOW COBMECTHOM JI€ATEIBHOCTA IIPU  BBINOJHEHUHU

MCCJIEI0BAHMI U IPOEKTOB, CTPEMJIEHUE K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIIH.
Llyxoeno-npascmeennoe socnumanue.

e TOTOBHOCTb OLICHUBATh MOBEJECHHE U MOCTYIKHU C MO3UIMU HPAaBCTBEHHBIX HOPM M HOPM
DKOJIOTMYECKOM  KYJIbTYphl;. IIOHMMAHME  3HAYUMOCTM  HPABCTBEHHOI'O  ACIIEKTa
JESITEIbHOCTH YEeJIOBEKA B MEAUIIMHE U OHOJIOTHH.

ODcmemuyeckoe eocnumanue:
e TOHUMAaHHUE POJIM OHOJOTHH B (POPMHUPOBAHUH ICTETUUECKON KYIbTYpPbI THYHOCTH.
Llennocmu nHayuHo2o nO3HAHUA:

e OpHEHTAllUd HA COBPEMEHHYIO CHCTEMY HAay4YHBIX NpPEICTaBICHUNH 00 OCHOBHBIX
OMOJOrMYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBS35X UEIOBEKa C NMPUPOAHON U COLUAIbHOU
cpeloi;

e TIOHMMAaHHE PO OMOJIOTUYECKO HayKH B (HOPMUPOBAHUH HAYYHOTO MUPOBO33PEHHS;

e pa3BUTHE HAy4YHOU JHOO03HATEIHHOCTH, MHTEpeca K OHOJOTMYEeCKOW HayKe, HaBBIKOB
HCCJIEN0BATENIBCKON IEATEIIHOCTH.

Dopmuposanue Kyibmypbl 300P08bs:

e OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBbIO M YCTAaHOBKA Ha 370POBBIN 00pa3 KU3HU
(310poBOE MUTaHHE, COOJO/IEHUE TMTMEHUYECKUX MPaBWJI U HOPM, cOATaHCUPOBAHHBII
PEXUM 3aHITHI U OTJbIXA, pETyJspHas pu3nyeckas akTUBHOCTB);

e OCO3HAHHWE TMOCIEACTBUNA M HEMPUSATHE BPEAHBIX MPUBBIUEK (YHOTpeOJEHHE aJKOroJs,
HApKOTUKOB, KypeHHUe) U HHBIX (OpM Bpeia st PU3NUECKOT0 U IICUXUYECKOTO 3I0POBbS;

e coOmosieHHe MpaBui 0€30MACHOCTH, B TOM YHCJIE HaBBIKM 0€30M1aCHOrO MOBEACHUS B
MIPUPOJHON Cpelie;

e chopMHupoBaHHOCTh HaBbIKA pe(IICKCUU, YIPaBICHHE COOCTBEHHBIM HMOILMOHAIBHBIM
COCTOSIHHEM.

Tpyoosoe 6ocnumanue:

e AKTHBHOE y4acCTH€ B PEIIEHUHU MPAKTUYECKUX 3aJad (B paMKaxX CEMbH, IIKOJIbI, TOPOJa,
Kpasi) OMOJIOrMYeCKON M SKOJOTHYECKOW HAIpPaBICHHOCTH, WHTEPEC K MPAKTUYECKOMY
U3YYEHHUIO Npodecchii, CBA3aHHBIX ¢ OMOIOTHEH.

IKonocuueckoe 6ocnumaHue:

e OpHMEHTallUs Ha NpUMEHEHHEe OWOJIOTMYECKUX 3HAHMW IMpH pelIeHHH 3ajad B o0JacTu
OKpPY’KaIoILeH Cpebl;

e  OCO3HAHME PKOJOTMYECKHUX MPOOJIeM U IMyTeH UX pelIeHHUs;

e TOTOBHOCTb K YYaCTHIO B IIPAKTUYECKOMN AECATEIBHOCTH 3KOJIOTMUECKON HAIIPABICHHOCTH.

Aoanmayus ob6yuarowe20cs K USMEHAIOUUMCS YCILOBUAM COYUATILHOU U NPUPOOHOU Cpeobl:

e aJEKBaTHAas OLICHKA U3MEHSIOLIUXCS YCIOBUN;

e TPUHATHE pelIeHHs (MHANBUAyadbHOE, B TPYIIE) B HW3MEHSIONIUXCS YCIOBHUSIX Ha
OCHOBaHWH aHallM3a OMOJIOTHYeCKON HH(POPMAIINK;

e TUTAHUPOBAHHME JEHCTBHM B HOBOW CHUTYyallMd HAa OCHOBAHWHM 3HAHUNA OMOJIOTHMYECKHX
3aKOHOMEPHOCTEM.

MerarnpeameTHbIe pe3yIbTaThl
YHuBepcanbHbIe I03HABATENbHBIE ACHCTBUS



Basoevie nocuueckue oeticmeust:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKK OHOJIIOTUYECKUX OOBEKTOB
(s1BCHU);

YCTaHABIIMBATh CYIIECTBEHHBIH NpPHU3HAK KiIacCUPUKAIUU OUOJIOTUYECKUX OOBEKTOB
(sIBJIGHUH, TIPOIIECCOB), OCHOBAHUS JIsl OOOOIICHUS ¥ CPABHEHUS, KPUTEPUHU TTPOBOAUMOTO
aHaJIN3a;

C y4éTOM MpENIOKEHHOW OHOIOTMYeCKON 3aJaydl BBIABIATH 3aKOHOMEPHOCTH U
IIPOTUBOPEYHS B pacCMaTpUBaeMbIX (akTax W HAOMIOACHMSIX; MpEAsaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

BBISBJIATH Je(UUUTH HH(GOPMALIUH, TaHHBIX, HEOOXOAUMBIX Ul PEIIeHUs OCTaBICHHON
3a]a4uu;

BBISIBJISITH ITPUYMHHO-CJICICTBEHHBIE CBSI3U MPU HM3YyYECHUM OHOJIOTHYECKHX SIBICHUNA U
IPOIIECCOB; JeNaTh BBIBOABI C HWCIOJB30BAHWEM JCIYKTUBHBIX W HMHIYKTUBHBIX
YMO3aK/IIOYeHUH, YMO3aKIIOUEHUH 10 aHaloruu, (QopMyiaupoBaTh THIOTE3b O
B3aUMOCBS3SIX;

CaMOCTOSITENIbHO ~ BBIOMpPATh CIOCOO perieHus y4yeOHOM  OuoJIorMyeckoil 3amaydu
(cpaBHHMBATH HECKOJIBKO BAPHAHTOB PEIICHUS, BHIOUPATh HanbOoJIee MOAXOISAIINN C YIETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

baszosvlie uccnedosamenvckue oeticmeus.

UCII0JIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,

(dopMyHpOBaTh BOIPOCH, (UKCHUPYIOIIUE pa3pbiB MEXKAY PEATbHBIM U JKEIaTeIbHBIM
COCTOSIHUEM CUTYalluH, 00BEKTa, U CAMOCTOSITEIbHO YCTAHABIMBATh HCKOMOE U JAHHOE;
¢dopmMHpOBaTh THIIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CY)KICHHUH, apTyMEHTHPOBAThH CBOIO
HO3ULIHIO, MHEHUE;

IPOBOANTH IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIaHY HaOJIOJCHNE, HECIIOXKHbIHI
OMOJIOTUYECKUH  JKCIEpUMEHT, HeOOJIbLIOe  HCCIelOBaHME IO  YCTaHOBJICHUIO
0coOeHHOCTEH OMOIOTNYeCKOro 00beKTa (Ipoliecca) U3ydeHHsl, TPUINHHO-CIIEICTBEHHBIX
CBsi3el M 3aBHCHMOCTEH OMOJIOrMUECKUX 00BEKTOB MEXKAY COO0i;

OLICHUBATh HAa MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(POPMAILHMIO, IMOJYUYECHHYIO B XOJI€
HaOJIOACHUS U SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOpMyITMpOBaTh 0OOOIIEHHSI U BBIBOJBI IO PE3yiIbTaTaM IPOBEIEHHOTO
HaOJIOEHUs, OKCIIEPUMEHTa, BIAJEThb HHCTPYMEHTAMU OLEHKH JIOCTOBEPHOCTH
MOJIyYEHHBIX BBIBOJIOB M 0000ILIEHNUI;

IPOTHO3UPOBATh BO3MOXKHOE JlalbHEHIIee pa3BUTHE OUOJOTHMUECKUX IPOLECCOB U HX
MOCEJACTBUSI B AHAIOTMYHBIX WJIM CXOIHBIX CHUTYallMsX, a TakXe BBIJIBHUTaTh
HPENOI0KEHU 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Paboma c ungopmayueti:

OPUMEHATHh pa3lWYHble METOJbl, MHCTPYMEHThl W 3alpochl NpH IOHCKE U 0TOOpe
Ouonornueckod MHGOpPMALMK WU JAHHBIX M3 HUCTOYHUKOB C YYETOM MPEIOKEHHON
yueOHOI OMOIOTHYEeCKON 3a1auH;

BbIOMpaTh, aHAIN3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH OHUOIOTMUYECKYIO
UH(OPMALIHIO PA3INYHBIX BUAOB U (OPM IpeACTaBICHNUS;

HaXOJUTh CXOIHbIE apryMEHTH! (ITOATBEPXAAIOIINE WM ONPOBEPrarolue OAHY U Ty XK€
UJIC10, BEPCHUIO) B PA3IMYHBIX HH(POPMAIIMOHHBIX HICTOUHUKAX;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMy TMpelcTaBieHus WHGOpMaluu U
WITIOCTPUPOBATh peIlacMble 33Ja4ll  HECIOKHBIMM CXEMaMH, JdarpaMMaM, HHOMN
rpaduKoi U UX KOMOMHAIUSIMU;

OLIEHUBATh HAAEKHOCTh OMOJOrMYECKOW HH(POPMAIUHM IO KPUTEPHUSIM, HPEISIOKEHHBIM
YUUTENEeM UIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO;

3alIOMMHATh U CUCTEMATH3UPOBATh OMOIOTHYECKYI0 HH(POPMAIHUIO.

YHuBepcanbHble KOMMYHUKATUBHBIE AEHCTBUS
Obuwenue:



BOCIIPUHUMATh M (JOPMYIIUPOBATE CYXICHUS, BBIPAXKaTh SMOILIMU B MPOLIECCE BHIMOIHEHUS
MPaKTUYECKHUX U J1abOpaTOPHBIX padoT;

BbIpaXaTb ce0s (CBOIO TOUKY 3p€HUS) B YCTHBIX U MHCbMEHHBIX TEKCTAX;

pacro3HaBaTh HeBepOalibHblEe CpEACTBAa OOIIEHUS, MOHMMATh 3HAYEHHE COIUAIbHBIX
3HAKOB, 3HAaTh M PAaCMO3HABATh MPEANOCHUIKM KOH(MIMKTHBIX CUTYallMil M CMSIT4arh
KOH(JIMKTBI, BECTH IIEPETOBOPHI;

NOHUMAaTh HAMEPEHHS APYTHX, MPOSABIATh YBAKUTEIFHOE OTHOLICHHE K COOECETHUKY U B
KOPPEKTHOI opme popMyIrpoBaTh CBOU BO3PAKECHHUS,

B XOJl¢ AHMajora W/MiIM JMCKYCCHM 3a/laBaTh BOINPOCHI 1O CYIIECTBY OOCYXIaeMoi
OHOJIOTHYECKOH TEMbl M BBICKA3bIBATh WJICH, HAllEJICHHbIE Ha pEIIeHHE OMOJOTHYECKON
3aJauu ¥ MojaJepKaHue 0J1aroxKenaTeaTbHOCTH OOIEHHS;

COMOCTABJISITH CBOM CYXACHHUS C CYXKICHUSMH JPYTUX YYaCTHUKOB JIHAJIOra,
OOHapy>KUBATh Pa3IMYKMe U CXOJICTBO MO3ULIUH;

nyOJIMYHO  TPEACTaBISATh  PE3YNbTaThl  BHIMOJHEHHOIO  OMOJIOTHMYECKOTO  OIbITa
(9KCIIeprMeHTa, UCCIIeIOBAHMUS, TIPOCKTA);

CaMOCTOSITENIbHO BBIOMpPATh (GopMaT BBICTYIJICHUS C YY&€TOM 3ajad Mpe3eHTAlu U
0COOEHHOCTEH ayIUTOPUU U B COOTBETCTBUU C HUM COCTaBJISATH YCTHBIC W IMMHCHMEHHBIE
TEKCTHI C CIOJIb30BAHNEM WILTIOCTPATUBHBIX MAaTEPUATIOB.

Cosmecmuas oesmenbHOCHb (COMPYOHUYECMBO):

IOHUMAaTh M UCIOJIb30BaTh MIPEUMYLIECTBa KOMAaHAHOM U MHAWBUIYAJIbHOW pabOThl MpH
pelIeHNH KOHKPETHON OMOIOrHuecKoi

npobiaemMbl,  OOOCHOBBIBaTH ~ HEOOXOAMMOCTb  NPUMEHEHHUs  IPYyNIoOBBIX  (opMm
B3aUMOJICUCTBUS TIPH PELICHUHU TTOCTaBICHHOW YUeOHOU 3a/1auu;

IIPUHUMATH 1I€JIb COBMECTHOM IESTEIBbHOCTH, KOJUIEKTUBHO CTPOUTbH IEHCTBHS IO €€
JOCTHKEHHUIO: PACIpeNesTh pOJM, JIOrOBapUBaThCs, OOCYKIaTh MPOLIECC U PE3yNbTar
COBMECTHOM paboOThl; yMeThb 0000IIaTh MHEHUS HECKOJIbKUX JIHOAEH, NPOSIBIATh
TOTOBHOCTb PYKOBOJIHUTb, BBIITOJIHATH NOPYYECHHUS, [IOJUUHATHCS,

IUIAHUPOBATh OPTraHU3aIMI0 COBMECTHOM palboTbl, ONpeneNiaTbh CBOI pojib (C y4yéTom
IPEIIIOYTEHU M BO3MOXKHOCTEH BCEX YYaCTHMKOB B3aUMOJICHCTBUS), pPaCIpeaeisiTh
3aJjayd  MEXJy UWIeHaMH KOMaHJbl, Y4acTBOBaTb B TIPYMIOBBIX (opMax pabOThI
(06cyxnenus, o0OMEeH MHEHUSIMHU, MO3TOBBIE IITYPMbI U UHBIE);

BBIMOJIHATh CBOIO 4YacThb pPa0OTHI, JIOCTUTaTh KayeCTBEHHOI'O pe3yjbTaTra IO CBOEMY
HaIIPaBJICHUIO U KOOPAMHUPOBATH CBOU JEHCTBHS C APYTUMHU WICHAMH KOMaH/IbI;
OLIEHUBATh KayeCTBO CBOErO BKJIAJa B OOIMIMH MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIBHO
c(OpMyJIMPOBAHHBIM ~ yYaCTHUKaMU B3aUMOJCICTBHUS; CpaBHUBATb PpE3YyJibTaThl C
UCXOJHOM 3aladedl M BKJIAJ KaXKIOTO WICHA KOMaHAbl B JOCTH)KEHHE pe3yJIbTaTOB,
paszensTh cepy OTBETCTBEHHOCTH M MPOSBIATh TOTOBHOCTh K IPEIOCTABIECHUIO OTUETA
nepes rpymnmou;

OBJAJETh  CHCTEMOM  YHHMBEPCAJIBHBIX KOMMYHHMKAaTHUBHBIX  JIEWCTBHM, KOTOpas
oOecreunBaeT chOPMUPOBAHHOCTH COLMAIBHBIX HABBIKOB U SMOLIMOHAIBHOIO MHTEIIEKTa
o0ydJaronuxcs.

YHI/IBepcaJ'IBHBIC PCTYJIATUBHBIC JIeHCTBUSA
Camoopzanus‘aqwz .

BBISBIISITH NPOOJIEMBI JJIi PEHICHUS B JKU3HEHHBIX W YYEOHBIX CHUTYAIUSX, MCIOJb3YS
OMoIornYecKne 3HaAHUS,

OPUEHTHPOBAThCSI B PA3JIMUYHBIX TOAXO0JAX MPHUHATUS pEUIeHUH (MHIUBHIyalIbHOE,
IPUHITHE PELIEHUs B TPYIIE, MPUHATHE PELICHUH IPYIIIO);

CaMOCTOSITENIbHO COCTABJIATh AJITOPUTM peIIeHUs 3aJadyd (WIM ero 4acTh), BbIOMpPATh
crocob pemieHUs yueOHOW OMONOrMuYecKoi 3ajaud ¢ y4€TOM HMEIOIIMXCS PECYpcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MIpeularaéMble BapUaHThl pPeIIeHUH;



COCTaBIATh IIAH JEHCTBUI (IUIaH pealu3alud HAaMEYEHHOI'O ajJrOpUTMa pEIEHUs),
KOPPEKTUPOBATh MPE/IOKCHHBIN AITOPUTM C YYETOM IMOJTYYCHUSI HOBBIX OHOJIOTHYECKUX
3HaHUH 00 N3ydyaeMOM OHOJIOTHYECKOM O0OBEKTE;

Jie1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

Camoxonmpons (peghrexcusi):

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIIUU U pe(IeKCUu;

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh IJ1aH €€ N3MEHEHNUS,

YUYUTBIBATh KOHTEKCT M MPEABUIAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IpH
pemieHnH y4yeOHOW OMOJIIOTMYECKOH 3anaud, aJanTHpPOBaTh pEIICHHE K MEHSIOIIUMCS
00CTOSITENLCTBAM;

OOBSACHATH MPUYMHBI JOCTH)KEHUS (HEJOCTUKEHMS) PE3yJIbTaTOB JESATEILHOCTH, /1aBaTh
OLICHKY NPUOOpPETEHHOMY OMbBITY, yMETh HaXOAWTh MO3UTHBHOE B IPOU3OLIEAIICH
CUTYalluu;

BHOCHTb KOPPEKTUBBI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, H3MEHUBIINXCS
CUTYallul, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKILINX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSAM.

QMOI/;MOHCZJZbeIIZ urmenieknm.

pa3ianyath, Ha3bIBATh U YNPABISTH COOCTBEHHBIMU SMOIUSMU U SMOIUSIMU JIPYTHX;
BBISIBJISITh M aHATM3UPOBATH IPUYUHBI YMOIINN;

CTaBUTH ce0s1 HA MECTO JIPYTOro YeloBeKa, MOHUMATh MOTUBBI U HAMEPEHUS APYroro;
peryaupoBaTh CrIoCO0 BBIPAYKEHUS SMOLIUMN.

Ipunamue cebs u opyaux:

OCO3HAaHHO OTHOCUTBCS K IPYrOMY YEJIOBEKY, €T0 MHEHUIO;
IpU3HABaTh CBOE MPaBO Ha OIIMOKY U TaKoe ke MPaBo Jpyroro;

OTKPBITOCTB ce0e 1 JpyruMm;

OCO3HaBaTh HEBO3MOXKHOCTb KOHTPOJINPOBATH BCE BOKPYT;

OBJIQIETh CHUCTEMOH YHHMBEPCAJIbHBIX Yy4YEOHBIX pPETYJISTHBHBIX JEHCTBHI, KOTOpas
oOecrieunBaeT (HOPMUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS MO3ULUSA
JMYHOCTH), U >KMU3HEHHBIX HABBIKOB JIMYHOCTH (YIIpaBiIeHHUsS COOOM, CaMOJUCIUILINHBL,
YCTOMUUBOTO MOBEJICHUS).

IIpeameTHBIE PE3YIBTATHI

XapakTepu3oBaTh OMOJOTMIO KaK HayKy O >KMBOM MPUPOAE; Ha3blBaTh MPU3HAKU YKUBOTO,
CpaBHMBATh OOBEKTHI )KMBOW U HEKUBOM MPUPOIBL;

HNEPeYUCIIITh  UCTOYHMKM  OHMOJOTMYECKMX  3HAHMH; XapaKTepu30BaTh  3HAUYEHUE
OMOJOTUYECKUX 3HAHUM JUIsI COBPEMEHHOI'O YEJOBEKa; MNpOoQeccuH, CBSA3aHHBIE C
ouonorueit (4—75);

IPUBOJIUTH TNpPUMEPHI BKiIana poccuiickux (B Tom uucie B. W. Bepuanckuii, A. JL
YuxeBckuii) 1 3apy0exHBIX (B TOM umcie Apuctorens, Teodpact, 'unnokpar) yuéHsix B
pa3BuTHE OMOJIOTUH;

UMETh MPEICTaBICHUE O BAKHEHIINX OMOJIOIMYECKHX IMpOLEeccax U SBJICHMSX: NMUTaHHUE,
JbIXaHUE, TPAHCIOPT BEIIECTB, pa3Jlpa)kKUMOCThb, POCT, pa3BUTUE, JBUKECHHE,
Pa3MHOXKEHHUE;

IPUMEHSTHh OMOJIOTMYECKUE TEPMMHBI U MOHATHS (B TOM YHUCIIE: JKUBbIE Tela, OMOJOTrus,
9KOJIOTHSI, IIMUTOJIOTUS, aHATOMMS, (PU3HOIOTHs, OMOJOTHMYEcKas CUCTEMAaTHKa, KJIETKa,
TKaHb, OpraH, CUCTEMa OpraHOB, OpraHU3M, BUPYC, JBWKEHHE, MUTaHUE, (POTOCHHTE3,
JIbIXaHUE, BBIJCNICHHUE, Pa3IpaKUMOCTh, POCT, pa3MHOKEHHE, Pa3BUTHE, cpeia OOUTaHHUS,
MPUPOJIHOE COOOIECTBO, UCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBHM C IMOCTABIIEHHOM
3a/1a4eil U B KOHTEKCTE;

pa3ianyaTh MO BHEIIHEMY BHIY (M300pa)KeHHsIM), CXeMaM M ONHCAHMSIM JOsJIEpHbIE U
s/IepHbIE OPTaHU3MBI; pa3IMyHble OMOIOTHYECKHE OOBEKTHI: PACTEHHUS, )KUBOTHBIX, TPHOBI,
JUIIalHUKYA, OaKTepuu; MPUPOAHBIE U HCKYCCTBEHHbIE COOOINECTBA, B3aUMOCBS3H



OpPTaHW3MOB B MPHUPOJHOM U HCKYCCTBEHHOM COOOIIECTBAX; MpEACTaBUTENCH (IIOPHI U
(bayHbI IPUPOTHBIX 30H 3eMIIK; JaHAIaPThl IPUPOIHBIE U KYJIbTYpPHBIE,

MIPOBOJIMTH OMUCAHKUE OpraHu3Ma (PacTeHus, )KUBOTHOTO) TI0 33/IaHHOMY IIJIaHY; BBICIISATh
CYILIECTBEHHbIC MNPHU3HAKU CTPOCHHS M TMPOLIECCOB >KU3HEAEATEIHHOCTH OPIraHHU3MOB,
XapaKTepU30BaTh OPraHM3MbI KaK Tella >KMBOW MPHPOJBI, MEPEUYUCTATH OCOOCHHOCTH
pacTeHUi, )KUBOTHBIX, TPUOOB, JINIIAITHUKOB, OAKTEPUl U BUPYCOB;

packpbIBaTh MOHSATHE O cpelae oOuTaHusi (BOJHOM, HA3€MHO-BO3JYIIHOW, MOYBEHHOM,
BHYTPUOPTaHU3MEHHOM ), YCIIOBUAX Cpebl OOUTaHUS;

MPUBOJUTH TPUMEPHI, XaPAKTEPU3YIONIUE TMPUCIOCOOIICHHOCTh OPraHu3MOB K cpele
oOuTaHusl, B3aMMOCBSI3U OPraHU3MOB B COOOIIECTBAX;

BBIJICTISITh OTJIMYUTENBHBIE IPU3HAKH MPUPOIHBIX U UCKYCCTBEHHBIX COOOIICCTB;
apryMEeHTHPOBAaTh OCHOBHbIE IpaBWJIa TOBEIEHHUS YEJIOBEKa B MPHUPOAE M OOBACHATH
3HAUEHUE TMPHUPOJOOXPAHHON JEATCIHHOCTH YEJIOBEKa; aHAIM3UPOBATh TIIOOATBHBIC
9KOJIOTHYECKHE MTPOOIIEMBI;

pPacKpbIBaTh POJIb OMOJIOTUY B IPAKTHYECKOM IEATEITPHOCTH YEIOBEKa,

JEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEpPax CBsI3b 3HAHUNA OMOJOTHH CO 3HAHMUSIMH 10
MaTeMaTHKe, MPEIMETOB TYMaHUTAPHOTO IUKJIA, PA3IMYHBIMU BUAMH HCKYCCTBA,;
BBIMOJHATH MpaKkTU4Yeckue paboThl (MOMCK MH(OPMALMU C HUCIOJIB30BAHUEM PA3IUYHBIX
WUCTOYHUKOB; ONHCAHWE OpraHW3Ma IO 3aJaHHOMY IUIaHy) M JiabopaTopHbIe pPabOTHI
(paboTa ¢ MUKPOCKOIIOM; 3HAKOMCTBO C Pa3IMYHBIMU CIIOCOOAMH U3MEPEHUS U CPAaBHEHUS
JKUBBIX 00BEKTOR);

OPUMEHSTh METOAbl Ouojoruu (HabmoJeHue, omucaHue, Kiaccudukamus, U3MEpeHue,
OKCIIEPUMEHT): MPOBOJIUTH HAOIIOJCHUS 32 OpPraHW3MaMH, OIMUCHIBATH OWOJIOTHYECKUE
OOBEKTHI, MPOLIECCH M SBIICHUS; BBINOIHATH OHMOJOTHMUECKUNA PHCYHOK M H3MEpEHHE
OMOJIOTUYECKUX 00BEKTOB;

BIaeTh npuémMamu padOThl C JYIMOH, CBETOBHIM M LU(POBBIM MUKPOCKOMAMH TMpU
paccMaTpuBaHUU OMOJOTHYECKHX O0BEKTOB;

coOmrofarh mpaBuia Oe3omacHOro Tpyda mpu paboTe ¢ y4eOHbIM M J1TaOOPaTOPHBIM
00opyIoBaHNEM, XUMUYECKOW TOCYI0H B COOTBETCTBHHM C MHCTPYKIMSIMH Ha ypPOKE, BO
BHEYPOUHOI1 J1eATEIbHOCTH;

UCIIOJIb30BATh TIPH BBIMTOJHEHUU yUEOHBIX 3aIaHUN HAyYHO-TIOMYJISPHYIO JIUTEPATYPY TO
OuoJoTuH, CIIpaBOYHBIE MaTepUabl, pecypchl IHTepHeTa;

Co3/aBaTh NHCHbMEHHBIE W YCTHBIE COOOINEHHUS, T'PAMOTHO HWCIIONB3YysS TOHATHHHBINA
anmapar u3y4aeMoro pasjesna OHOJIOTHH.

TemaTn4eckoe IJIaHUPOBAHUE Y4eOHOr0 MpeaMeTa

g g < < @ o w
= 2 3
5 ~ o T o S| a o = =
= & Q o = o e L o 0
= = i = >~ a4 5 5 o =
: g 282 ¢ s |SE3 255
< =
N =N ) 5 B e e
o = = =
=: | 232gl % SRS EIREE
T A, 50 <« O| = o = ég o T S H
2 E = =5 I = a =9 =| 2 £ Y
o S O o 2 QS| 4
= B ZFE2 F S| 2888 58°¢
O K (a9 m o N
S =QI=GN s | B9 & 5 8
£ = S Qs = 2 ©C 2| =
< S = O < c:): 3 [5)
T o F = = a| O
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PaCTHTENHFHOTO OpraHu3Ma 4840 o
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PacturenpHas kinetka u ee uzydenue JIP
«3yyeHrne MUKPOCKOMTMYECKOTO CTPOCHHUS
JINCTA BOJHOTO PACTEHHUS AJIOACH)

XUMHYECKUH cocTaB KieTku. JIP
«O0HapyXeHUEe HEOPTraHUIECKUX U
OpPraHWYECKUX BEIECTB B PACTCHUN)

H(HSHGI[GHTGJ’IBHOCTB KJICTKHU

PacturenbHble Tkanu, ux Gyakuun. JIP
«M3yueHune CTpoeHUsl paCTUTEIbHBIX TKAaHEH»

Opransl pactenus. JIP «/3yueHne BHEIIHETO
CTPOEHMS TPABIHUCTOI'O LIBETKOBOI'O
pacTeHus

Ctpoenue u
MHOT000pa
3ue
MTOKPBITOCE
MEHHBIX
pacTeHui

11

Ctpoenue cemsiH. JIP «M3yyenue crpoeHus
CEMSIH OJHOJIOJIbHBIX U ABYIOJIBHBIX
pacTeHui»

Bupl kopHel 1 TUIIBI KOPHEBBIX cucTeM. JIP
«M3ydeHne cTpoeHus] KOPHEBBIX CUCTEM)

Bunonsmenenuss KopHei

IToGer. Pa3BuTue nobdera us noukw. JIP
«3y4yeHue cTpoeHusi BEreTaTUBHOU U
T€HEPATUBHOM MOYEK»

Crpoenue ctedns. JIP «PaccmarpuBanue
MHKPOCKOIIMYECKOTO CTPOSHHS BETKH
JiepeBa»

Bnemnee v BHyTpeHHe cTpoeHue aucra. JIP
«O3HaKOMJICHHE C BHEITHUM CTPOCHUEM
JIMCTBEB U JIMCTOPACIIOIOKEHUEM

Bunousmenenus nobderos. JIP
«MccnenoBanue CTpOCHHUS KOPHEBHIIIA,
KITyOHSI, JIYKOBHUIIBI»

Crtpoenue u pazHooOpasue 1BeTKoB. JIP
«3yyeHne CTpOEHHUs IBETKA

Cousetus. JIP «O3HakomiieHue ¢
Pa3TMYHBIMHU TUIIAMH COLIBETHIN

ITmoner

PacnipocTpaneHue 110/10B ¥ CEMSIH B
npupoJe

https://
m.edsoo

ru/7f41
48d0

Kuzuenedar
€JIbHOCTD
pacTuTeNnbH
oro
opraHusma

14

OOMeH BelecTB y pacTeHUM

MuHepanbHOE IUTAHUE PACTECHUM.
Y no6penus

®dotocuntes. [P «nabmrogenue mporecca
BBIJICJICHHSI KUCTIOPO/a HA CBETY Y
AKBapUYMHBIX PACTCHHI»

Ponb q)OTOCI/IHTCBa B IpUPOJAC U KU3HU
YCIIOBEKa

Jpixanue kopHs. JIP «M3yuenue ponu
PBIXJIEHUS JUIsl IBIXaHHS] KOPHEW»

Tpancnopr BemecTs B pacteHuu. I1P
«BrpIsBIEHNE NIEPEIBU>KEHUS BOABI 1
MUHEpaJIbHBIX BEIECTB 10 APEBECUHEN

Beinenenue y pacrenuit. JIncronazg

https://
m.edsoo

ru/7f41
48d0

HO-
HPaBCT
BEHHO
c,
3CTETH
4ecKoe
)
Tpyno
BOE,
naTpu
OTHYeC
KO€
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IIpopactanue cemsiH. [IP «Onpenenenue
BCXOXKECTH U MPOPACTAHUS CEMSH

Poct u pazBurtue pacrenuid. [1P
«Habnronenne 3a pocToOM U pa3BUTHEM
[[BETKOBOT'O PAaCTEHHS B KOMHATHBIX
YCIIOBUSX)

Pa3zMHOXXEeHME pacTEeHU U €ero 3HaYeHUe

OmnbuieHue. JIBoiTHOE OMIOJOTBOPEHUE

O0pa3oBaHue TUIOJOB U CEMSH.

TectupoBaHue B paMKax MPOMEKYTOUHON
aTTecTaluu

BereratuBHoe pazMHoxkeHue pactreHui. [1P
«OBI1aeHne npueMamMu BEreTaTUBHOTO
Pa3MHOKEHHUs paCTEHUI HA IpUMEpE
KOMHATHBIX PACTCHUI»

Pezeps

O060011IeHNE U CUCTEMATU3AIUS 3HAHUN




