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IlosicHuTeILHAN 3aNIUCKA

Pabouasi nporpamma kypca no 6uosiornn aas 6 kiacca pazpaboTaHa Ha OCHOBe:

Hannas pabouas nporpamma Ans 6 Kjnacca COCTaBleHa HA OCHOBE aBTOPCKoH nuHMM YMK no 6uomoruu ans 5-9 Kjaccos mnoj penakumen
Cusornazosa B.M. B cooTBETCTBMHM C NPABOBbIMM 1 HODMATHUBHBIMM JOKYMEHTAMM:

— @epepanbhblii 3akon «O6 obpasosanuu B Poceniickoii Penepaunmny (o1 29.12. 2012 r. Ne 273-D3);

— @epepanbubiit 3axon ot 01.12.2007 r. Ne 309 (pen. ot 23.07.2013 r.) «O BHeCEHUM U3MEHEHUI B OTAE/IbHbIE 3aKOHOAATENbHbIE AKTbl POCCHIACKOI
Deaepauny B 4aCTH U3MEHEHHMS W CTPYKTYpbl [ 0CY1apCTBEHHOTO 0BPA30BATENLHOIO CTAHAAPTAN;

— OGnactHoli 3axon ot 14.11.2013 r. Ne 26-3C «O6 o6pasosanuu B PC (H)»;

— Ilpnkas Munobpazosanus Poccun ot 05.03.2004 r. No 1089 «O6 yTBepikaeHnu (heaepanbHOro KOMIOHEHTA rocyudeTBeHHblx o0pa3oBaTebHbIX
CTAHJAPTOB HAYANLHOTO OOLIEr0, OCHOBHOTO OOLLEro 1 CpeAHEero (MoNHOro) 06LIEro 06Pa30BAHUAY;

— Ilpnkas Munncrepetpa 0bpa3oBanus W Haykn Poccuiickolt @enepaunu ot 31 nexabps 2015 r. Ne 1577 «O BHECEHMM U3MEHEHHI B denepanbHbii
POCY/apCTBEHHbIH 00pa30BaTe/IbHbIA CTAHAAPT OCHOBHOIO 061Iero 06pa3soBaHus, YTBEPKAEHHbIH Npukazom MunucTepcTBa 06pa3oBaHms U Hayki
Poccuiickoit @enepaunn ot 17 nexabps 2010 r. No 1897x;

— Ilpukas Munnpocsewenus Poccun ot 20 mas 2020 r. Ne 254 «O6 yreepkaeHny (heiepanbHOro nepedHs ydeGHNKOB, JOMYLLUEHHbIX K HCTOIb30BAHMIO npu
peann3alnn MMEIOLLMX rOCy JAPCTBEHHYIO AKKPEUTALNIO 00pa30BaTENbHbIX NPOrPaMM Ha4aNbHOro OOLLEro, OCHOBHOTO OBLIErO, CpeHEro ob1ero obpasoBaHms
OpraHM3aluUsIMH, OCYLLECTBISIOLINMY 0OPA30BATENLHYIO AESTENLHOCTbY

— Yuebubim nnadom I'bOY «Jlnueit-nercknii can r. Marac» na 2021-2022 yu.r.

Ilporpamma paccuntana na 34 uaca B roa (1 yac B Heaed0). [1porpamMmoii npeycMOTPEHO NpoBeaeH e:
- KOHTPOJbHbIX paboT — 4;

- 1abOPaTOPHBIX paboT — 16;

[lpeanaraemas paboqasi nporpamMma peannsyercs B ydebHukax GMOI0rHH 1 yueGHO-METOANUECKUX TOCOBHAX, CO3AAHHBIX KONIEKTHBOM ABTOPOB NOA
pyxosoactsom B.W. CuBornazosa.

Ilpenonasanne Gnonoruu B 6 Kacce paccYMTaHO HA UCNIONb30BaHNE yueOHnKka: buonorus. 6 knacc: yue6. ans obL1e06pa3oBar. opranuzauuii / B.M.Cusornasos,
A.A. Tlnewaxos. — M.: [1pocseiierne, 2021. — 144 ¢.: un

Hannbiii yueOnnk BxoanT B PenepansHblli nepedeHb yueGHIKOB, PEKOMEHI0BAHHbIH (A0NyLIEHHbIH) MuHucrepcTBOM 006pazoBaHus W Hayku PO k
MCNONb30BAHUIO B 0Opa3oBaTelbHOM Nnpouecce B 001eobpaszoBaTeNbHbIX yupexaeHusax Ha 2021-2022 yuebHom roay.

CoBpemeHHbll ypoBEHb PasBUTHA HAYKM M OOPA30OBAHWs BbIABMIAET ONpe/enéHHble TPeGOBAHMS K COAEPHNKAHMIO, CTPYKTYpe M 06Liell noruke
NpenojaBaHns NpEeAMETOB ECTECTBEHHOHAYYHOrO LMKIA Ha BCeX dTanax obpasoBanus. Ilporpamma kypca no OMOJOrMM  OpWMEHTMpPOBAHA HA
NpenojaBaHue B CpeiHei LKone Ans yuyawmuxcs 6 knacca. Ilporpamma oGecrieunBaeT npeemMcTBEHHOCTD 00yueHHUs Npy Nepexone yualuxcs u3
OCHOBHOM B CTapLUYIO LIKOJY, NO3BOJAET OCYLIECTBUTL JanbHElliee TMUHOCTHOE M MHTEIEKTYaNbHOE pa3BUTHE OOYHAIOWIMXCS, HAMBOMbLIErO



PACKPBITHA TBOPYECKMX CrIOCOGHOCTEH. B 0CHOBE peanusalnn NporpamMMbl JIEKHT CHCTEMHO-A€sITeIbHOCTHDIN NOAX0A, OPUEHTHUPOBAHHbIN Ha
AallbHelllee COBEPLICHCTBOBAHUE YHUBEPCAILHBIX Y4YeOHbIX AeHCTBHI A5 PA3BUTHS TMUHOCTH 0OYYarOLIErocs, ero akTUBHOM MO3HABATE]bHOM

ACATEIIbHOCTHU.

He.ﬂb rnporpammbi. 0606]_LleHI/ie U CUCTEMATU3ALUA 3H3HHF], HarnpaBJICHHasa Ha (I)OpMMpOBaHHe Y yHalluXcst €CTECTBEHHOHaYYHOTO MHUPOBO33PEHNUA O
COBpeMeHHOH KapTHUHE MUpa, TIOHUMMAHWM B3aUMOCBA3M DJIEMEHTOB KMBOH M HEXKUBOM Npupoabl, OCO3HAHMUU UYEJIOBEKA KaK 4YacTH NPHUPOIbI,
pe3yJjibTaTa 3BOJIIOLUKWH, IKOJOITMYECKOTI'0 MBILIIJIEHHUS U HABbLIKOB 310pOBOT0O 06]32138 JKHU3HH.

3agayu nporpaMMbi:

o CucTemarnsanns 3HaHWH yuaumxcs o GHONOrMUECKHUX ABNCHMAX; (PAKTAX; 3aKOHOMEPHOCTSIX; YPOBHSAX OPraHU3alliy KH3HM, O COBPEMEHHOI
€CTECTBEHHO-HAYUYHON! KapTHHE MUPA,

e O000LlueHNe 3HAHNI HA YPOBHE TEOPUH, 3aKOHOB,

e DopMUPOBAHHE NPEACTABJICHUH O COBPEMEHHDIX HAYUYHbIX METOAX NOZHAHUSA )KUBOH NPUPOBI.

e Passutne nccnenoBatensCKux cnocobHocTeH (HabmoaeHMe, CPABHEHME, AHAIM3, BbIAENEHUE CYLIECTBEHHOTO, NOCTAHOBKA HKCNIEPUMEHTA,
OINMCAHUE MO NJAHY).

e PassuTne ymenus pabortats ¢ yueOHOM MHDOpMaLMEN;

e CoOBEpLUICHCTBOBAHKE YMEHHUS NPUMEHSATh HAyUHbIC 3HAHWS U1 OOBACHEHUS SIBEHM KUBON NPUPOLIbI,

o PasBuTHE MHTENNEKTYANbHbIX, TBOPUECKHX CIIOCOGHOCTEN M KPUTHUECKOTO MbILLIEHHS,

e BocnuTanue yO6ex AEHHOCTH B NO3HABAEMOCTH MUPA, UCTIO/b3YS JOCTHXEHUS HAYK, OCO3HAHHOE OTHOLIEHHE K PEalbHOCTH DKOIOHYECKHX
NOCJIEICTBUM, COXPAHEHMIO OKPYIKAIOLEH Cpe/ibl, 310POBbS.

e CosepuwencTsoBanne YV I (TMUHOCTHBIX, NMPEAMETHBIX, METATIPEAMETHbIX)

PesyabTaThl ocBoeHus kypea B coorBercTBun ¢ ®I'OC u I[IOOIT OO0

OcBoenue Kypca OHOJIOTMH B OCHOBHOM LLIKOJIE HANPABIEHO HA JOCTHIKEHUE OOYUAIOLMMUCS AUUHOCTIHbIX, NPEOMEMHbIX | MEManpeoMemHsLx
pe3yabTaToOB OCBOEHUs OCHOBHONW 00pa3oBaTeNbHON NPOrpaMMBbI.

JIM4HOCTHBIE Pe3yALTATBI OCBOEHUS OCHOBHOM 06pa3soBaTebHOMN NIPOrpaMMbl OCHOBHOTO O61IEro 06pa3oBaHms 101KHbl OTPaXKATD:

1) ocnumanue poCCHICKON rpaXIaHCKON HAEHTHUHOCT): NATPUOTHIMA, YBaXKeHHs k OTeuecTBy, MPOLINOMY W HACTOSILLEMY MHOTOHALIMOHAILHOTO
Hapoda Poccuu; 0cosHaHne CBOEH STHUUECKOH NPUHANNEIKHOCTH, 3HAHAE UCTOPHH, A3bIKA, KYILTYPbl CBOETO HAPOJA, CBOCTO Kpasi, OCHOB
KynbTYPHOrO Hacjaeus HapoioB POCCHM W 4ENOBEYECTBA; YCBOEHUE IYMaHUCTHHECKMX, AEMOKPATHHECKHX W TPAANLIMOHHBIX LIEHHOCTE!
MHOTOHALMOHAILHOTO POCCHHCKOTO OOLIECTBA; BOCIMTAHWE UYBCTBA OTBETCTBEHHOCTH W A104ra nepes PoanHoil;

2) popmuposanue OTBETCTBEHHOTO OTHOLIEHNS K YYEHMIO, FTOTOBHOCTH M CIOCOBHOCTH 06YHAIOIIMXCSA K CAMOPA3BUTHIO M CAMOOGPA30BAHUIO Ha
OCHOBE MOTMBALMM K ODYHCHMIO 1 MO3HAHNIO, OCO3HAHHOMY BbIGOPY 1 NOCTPOSHMIO AajbHEHIIEH HHANBUYAILHON TPaeKTOpUM 06pa3oBaHns Ha
base OpMEHTHPOBKM B Mipe Npodeccuii 1 NpoheccHOHaNbHbIX PEANOUYTEHNHN, C yUETOM YCTOHUMBBIX MO3HABATEbHbIX WHTEPECOB, a TAIKE Ha
OCHOBE (JOPMUPOBAHHUS YBAKNTENLHOTO OTHOLLEHMS K TPYJLY, PA3BUTHS OIbITA YHACTHS B COLMANBLHO 3HAUMMOM TPYLE;

3) popruposanue 1eI0CTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO PA3BUTUS HAYKH W OOLIECTBEHHON NIPAKTHKM,
YYHTBIBAIOLLETO COLMANIBHOE, KYbTYPHOE, A3bIKOBOE, 1YXOBHOE MHOTO0Opa3ne COBPEMEHHOTO MUPA;



4) popmuposarue 0CO3HAHHOTO, YBAKUTENLHOIO U A0GPOIKENATENLHOrO OTHOLLIEHHMS! K APYTOMY YEJI0BEKY, €r0 MHEHUIO, MUPOBO33PEHUIO, KYAbTYpE,
TpaauLMsM, A3bIKaM, LEHHOCTAM Hapoa0B Poccuy M HapoJOB MUpPa; FOTOBHOCTU U CIIOCOGHOCTH BECTH IHAJIOL C JPYTUMHU JIHOJbMU U NOCTUTaTh B
HEM B3aMMOTNOHHUMAHMUS;

5) ocsoenue couranbHbIX HOPM, TIPABUIT TOBEACHHS, ponei n hopm counanbHOM XKM3HKU B IpyNnax U coobLIecTBax, BKIouas B3pOC/IbIE U
COLMa/IbHblE COOOLIECTBA; YYaCTHE B LIKOJLHOM CamOynpaBJIeHH 1 OOLIECTBEHHOM JKM3HU B Npeaenax BO3PACTHLIX KOMMETEHLM ¢ y4&TOM
pernoHanbHbIX, STHO-KYJIbTYPHBIX, COLMAIBLHbIX  IKOHOMHUUECKUX 0CODEHHOCTEH;

6) paseumue MOPanbLHOTIO CO3HAHUS Y KOMIIETEHTHOCTH B PELIEHUU MOPAJIbHBIX NPODJIEM HA OCHOBE JIMYHOCTHOTO BLIGOPA, (hopmupoBanue
HPABCTBEHHbIX HYBCTB U HPABCTBEHHOT'O NOBEAEHMS, OCO3HAHHOIO ¥ OTBETCTBEHHOTO OTHOLLUEHNS K COBCTBEHHbBIM NOCTYNKaM;

7) popmuposanue KOMMYHUKATHBHON KOMIMETEHTHOCTH B OOLIEHUH U COTPYAHNWYECTBE CO CBEPCTHUKAMM, AETHMH CTApLIEro U MJIALLIErO BO3PACTa,
B3pOCJIbIMK B Npouiecce 06pa3oBaTebHOM, 06LIECTBEHHO N101E3HOM, yuebHO-HCCnea0BaTENBCKON, TBOPUECKOH U APYTHX BUAOB JIESTEIbHOCTH;

8) popmuposanue UIEHHOCTH 310POBOTO U GE30MACHOTO 00pasa »KU3HM; YCBOCHUE NMPABMI MHAMBUYANbHOTO U KOJIEKTHBHOIO 6E30M1aCHOr0
NOBEAEHHMS B UPE3BbIYANHBIX CUTYALMUSX, YIPOKAIOLIMX KUZHHU 1 310POBbIO JIIO/ICH, [IPABKII OBEAEHUS HA TPAHCIIOPTE 1 HA JAOPOTrax;

9) popmuposanue 0CHOB IKOJOTMUECKOH KYJIbTYPbl, COOTBETCTBYIOLICH COBPEMEHHOMY YPOBHIO 3KOJIOTMHECKOTO MbILLINEHUS, pa3BUTHE OMNbITA
OKOJIOTMHECKM OPUEHTHPOBAHHON PE(hIEKCUBHO-OLEHOUHON 1 NTPAKTUYECKOH AESITENLHOCTH B KU3HEHHBIX CUTYyaUHUsX;

10) ocosnanue 3Ha4EHUs CeMbU B KU3HM YEIOBEKA U 0011€CTBA, MPUHATHE LIEHHOCTH CeMENHOMN KN3HH, YBAXUTENbHOE Y 3a00TIMBOE OTHOLIEHUE K
YJI€HAM CBOEM CeMbM;

11) paseumue 3CTETUUECKOrO CO3HAHUS YEPE3 OCBOECHUE XyMOXKECTBEHHOIO HacaeMst HapoAoB Poccun M Mupa, TBOPHECKOHN 1eATENbHOCTH
3CTETHYECKOro Xapakrepa.

MeTanpeaMeTHble pe3yabTaThbl OCBOSHMSI OCHOBHOI obpa3oBaTeNbHON NPOrpaMmbl OCHOBHOTO 0611ero 00pa30BaHUs JOKHbI OTPAIKATD:

1) ymenue caMOCTOSTENbHO ONPeNensiTh LIen CBOero 00yueHus, cTaBUTL ¥ GOPMYIUPOBATH A5 ceOsi HOBbIE 3a1auM B yuébe 1 Nno3HaBaTebLHO M’
ACSATENILHOCTH, PA3BUBATL MOTHBbI M MHTEPECH] CBOEH NO3HABATENLHON AEATEILHOCTH;

2) ymenue caMOCTOATENbHO MIIAHUPOBAThL MYTH AOCTHIKEHUS LieNIel, B TOM YKCNe albTePHATHBHbIE, OCO3HAHHO BbIOMpaATH Hanbonee s dexTrBHbIE
CrocoOb! pelieHms y4eOHbIX ¥ N03HABATENLHbIX 33434,

3) ymenue COOTHOCUTBL CBOM AEHCTBUS C NIAHNPYEMbIMK PE3yNbTATAMH, OCYLIECTBIATH KOHTPO/IL CBOEH AEATEIbHOCTH B NIPOLIECCE NOCTUIKEHUS
pesynbTara, onpeaenaTh Crnocodbl AEHCTBUMH B paMKax NpeasioKeHHbIX YCI0BUi TpeOOBAHMH, KOPPEKTUPOBATL CBOM AEHCTBMS B COOTBETCTBUM C
M3MEHSAIOLIEHCS CUTYyaleH;

4) ymenue OLleHUBATL NPABUNBLHOCTD BbITIONHEHHUS! y4eOHOM 3aaa4m, COOCTBEHHbIE BO3MOMXHOCTH €& pelieHus;

5) enadenue OCHOBAMM CAMOKOHTPOJS, CAMOOLEHKH, NPUHATHs PELIEHNUI M OCYLIECTB/EHMS OCO3HAHHOTO BbibOpa B yueGHOM M NO3HABATEILHO
[ESITeLHOCTH;

6) ymenue onpeaensiTh NOHATHS, CO3AaBaTD 000011eHNs, YCTAHABIUBATL aHAJOTUH, KJIaCCHU(PMUMPOBATD, CAMOCTOSTENLHO BbIOUPATHL OCHOBAHUS U
KpUTEpMY A5 KIaCCH(pUKALMK, YCTAaHABIUBATL NPUYMHHO-CEICTBEHHbIE CBA3M, CTPOUTD JIOTUHECKOE PACCYIKAECHUE, YMO3AKITIOYEHUE
(MHAYKTUBHOE, JEAYKTUBHOE 1 110 aHAJOTMW) U AeaTh BbIBOJbI;

7) yMenue Co31aBaTh, IPUMEHATL U TPE0OPA30BbIBATL 3HAKHK U CUMBOJIbI, MOAGN W CXeMbI [UTs PELLEHUs YUeOHbIX U MO3HABATENbHbIX 3a4aY;

8) cymbiciosoe uTeHne; '

9) ymenue opranu3oBbIBaTL y4ebHOE COTPYIHHYECTBO U COBMECTHYIO I€ATENLHOCTD C YYNTEJIEM W CBEPCTHUKAMM; pabOTaTh MHAMBUAYANLHO W B
TPYNNe: HaXOANTb oblllee pelenue 1 paspeliaTh KOH(PIMKTL! Ha OCHOBE COTNIACOBAHMS NO3MULMI 1 yu€Ta uHTEPECOB; (POPMYIUPOBATS,
apryMEeHTUPOBATb ¥ OTCTAUBATL CBOE MHEHUE;

10) ymenue 0CO3HAHHO WCTOB30BATL peYEBble CpPCACTBA B COOTBETCTBMH C 3aJa4ei KOMMYHMKALMKU 17151 BbIDAXKEHMUS CBOMX UYBCTB, MbiCIei 1
NOTPEOHOCTEN; NIAHMPOBAHNS U PETYNSILIMM CBOEH AEATENLHOCTH, BAALEHHE YCTHOM M NUCbMEHHON Peublo, MOHOJOTHYECKOH KOHTEKCTHOM peublo;



11) ¢popmuposarue v pa3BUTHE KOMNETEHTHOCTH B 0GJACTH MCIIONb30BAHNS MH(OPMALIMOHHO-KOMMYHHKALIMOHHBIX TeXHOo10r1ii (nanee UKT-
KOMIIETEHLIMH); Pa3BUTHE MOTHBALIMK K OBIA/IEHUIO KyTbTYPOil AKTMBHOTO N0Jb30BAHUS CJIOBAPSIMU W IPYTUMHU [IOUCKOBBIMH CUCTEMAM U;

12) popmuposanue v pazBuTHE SKONOIMYECKOrO MbILLIEHMUS, YMEHUE MPUMEHATH €r0 B NO3HABATE/ILHON, KOMMYHUKATHBHOM, COLMAILHON NpakTHKe
1 Npo(heCcCUOHANIbHON OpUeHTaLNH.

ITpeameTtnbie pesyasTatsl ocsoenus [TI00TT 000 ¢ yu€rom o6uinx Tpebosanuit CTanaapra u cneLudp Ky H3yuaembix NpeaMETOB, BXOAAIMX B
COCTaB NPEAMETHbIX 00.1aCTeH, AOMKHbBI 00eCeunBaTh yenelHoe obyyeHne Ha ClieayroliemM yposHe o011ero o6pasoBaHus:

1) popmuposanue crcTeMbl HayYHbIX 3HAHWH O HKUBOI NpUpoae, 3aKOHOMEPHOCTAX €€ PA3BUTHSA, UCTOPHUUECKH GbICTPOM COKPALLEHHUH
Grosnoruueckoro pasHoobpasus B Guocdepe B pesysrate AesTebHOCTH HCJ0BEKA, I PA3BUTHS COBPEMEHHbBIX €CTECTBEHHO-HAYUHbIX
NPEeNCTaBNeHUH O KapTHHE MUpa;

2) popmuposanue nepBoHauaIbHBIX CHCTEMATU3MPOBAHHBIX NpEeACTaBeHNH O OMONOrHYecKuX 00BbEKTAX, MPOLEceax, ABIEHUAX, 3aKOHOMEPHOCTSX,
00 OCHOBHBIX OMONOTMYECKUX TEOPUSX, 00 SKOCHCTEMHOM OpraHu3aLyy XK1U3HH, O B3aUMOCBA3M JKMBOTO M HEXKUBOTO B Hrocdepe, o
HACNIEACTBEHHOCTH ¥ USMEHYMBOCTH; OB/IAJICHHE NOHATUHHBIM ANNapaTtoM 6UONOrHK;

3) npuobpemenue ONbITA NCNONL30BAHNS METOLOB GUONOTUUECKON HayKy 1 NPOBENEHNS HECNIOMKHbBIX OMOJOrHHECKUX SKCIICPUMEHTOR /151 U3yUeHUs
KMBLIX OPTaHNU3MOB 1 HEI0BEKA, NPOBEACHHSA DKOJIOTHHECKOTO MOHUTOPHHTA B OKpYIKatoLlel cpese;

4) opmuposanie 0CHOB 3KOOTUUECKON FPAMOTHOCTH: CIOCOBHOCTH OLCHMBATDL NOCEACTBUS ACSATEILHOCTY YEN0BeKa B IPUPOLE, BIAUSIHUE
(axTopoB prcka Ha 340pOBLE UETOBEKA; BbIOMPATD LIENIEBbIE 11 CMbICIOBbIE YCTAHOBKH B CBOMX AEHCTBUAX M NOCTYIKAX 110 OTHOLUIEHMIO K )KUBOM
TIpHUPOLE, 3N0POBLIO CBOEMY M OKPYXKAIOLIMX, OCO3HAHNE HEOOXOAMMOCTH AEHCTBUI 10 COXpaHEeHNIO OnopasHoobpaszus ¥ NPUPOAHBIX
MECTOOOMTaHMIA BUOB PACTEHM M HKUBOTHBIX;

5) opmuposanue npeacTaBnenuii 0 3HAYCHHM GHONOrHYECKHX HAyK B pELIEHUH NPodIeM HEOOXOAUMOCTH PALMOHAILHOTO NPUPOI0NONb30BAHMS,
3alIMTBI 310POBbA NI0OAEH B YCIOBUAX ObICTPOr0 H3MEHEHNS IKOJOMMYECKOTO KAYeCTRa OKpYyKaroleh cpeabl;

6) oceoenue NPUEMOB OKa3aHWs NEPBOH NOMOLLM, PALKOHATLHOH OpraHM3alny TPYAA ¥ OTAbIXA, BbIPALIMBAHUS Y PA3MHOKEHMS KYJIbLTYPHbIX
pacTeHM! 1 OMALIHMX XKMBOTHBIX, YXOJ4 32 HUMH.

OGwas xapakTepncruka yuebHoro npeavera «Buosorusy

buosiorus kak yuebHas ancunniamuua npeameTHol obaacTy «EcTecTBeHHOHayuHblE TpeAMeTb» 06ecneunBaeT:

(opmnpoBanne cucTeMbl GMONOTMUECKUX BHAHMI KAK KOMMOHEHTA LIENOCTHOM HAYYHOM KapTUHbl MUPE;

OBJIAACHUE HAYUYHbIM NMOAXOJ0M K PELLEHUIO PA3NUYHBIX 3a4aU;

OBNAACHHE YMEHUAMM (POPMYIMPOBATL TMNIOTE3bI, KOHCTPYUPOBATH, NPOBOANTD OKCNEPHUMEHTbI, OLIEHUBATD N0JYYEHHbIE PE3YBLTATDI;
OBJa[ICHNE YMEHHEM COTIOCTABIAThL OKCNIEPUMEHTANIbHBIE ¥ TEOPETHUECKHE 3HAHMS C OO BEKTUBH bIMM peanuaMu XU3HU;

BOCTINTAHNE OTBETCTBEHHOTO ¥ OEPEIKHOIO OTHOLIEHHUS K OKpYXKaIOLel cpesie, 0CO3HAHME 3HAUNMOCTH KOHLENLINN YCTOMUMBOTO Pa3BUTHS;
(popmupoBanve ymennii 6e30nacHOro 1 3pGeKTHBHOrO UCTIONb30BAHMS nabopaTopHOro o6opyAOBaHMS, NPOBENEHUS TOUHBIX M3MEPEHUH U
aNCKBATHOW OLEHKM TI0JIYHEHHbIX PE3YJbTATOB, NPEACTABEHHS HAYUHO OBOCHOBAHHbIX apryMEHTOB CBOMX JAEHCTBUI NyTEM MpUMEHEHMUS
MEXKIPEIMETHOI0 aHanu3a yuebHbIx 3aau.

Kype 6ronornu nanpasieH Ha GopMUpOBAHUE y LIKOILHUKOB NPEACTaBNEHUH 00 OTANYNTENBLHBIX OCOBEHHOCTAX KHUBOH NPUPOAbI, O €é
MHOroo6pasy 1 3BOJIOLMH, YENOBEKe KaK GUOCOLMANLHOM CYLIECTBE. Ot6op conepskanus NpoBeagH ¢ yu&TOM KyNbTYPONOTHUECKOTO NOAX0/A, B
COOTBETCTBNN C KOTOPBIM yHalNECs AOMKHBI OCBONTH COAEPIKAHME, 3HAUMMOE 1715 (POPMUPOBAHMS NO3HABATEIbHON!, HPABCTBEHHOM U 3CTETHUECKO
KYJIbTYpbl, COXPAHCHMS OKpYIKaloLieH Cpeabl M COOCTBEHHOTO 340POBbS, AJlS NOBCEAHEBHON KU3HN 1 NPAKTUYECKOHN NeSTeNbLHOCTH.

oUW




®opmbl KOHTPOIs1 3HAHMI: IPOBEPOUHBIE Y CAMOCTOATENbHbIE PAGOTHI; (poHTanbHbIA M MHANBKAYANBHDBIN ONPOC; OTYETHI N0 71abopaToOpHbIM
paboTam; TBOpUecKHue 3ajaHns (3aIunTa pedpepaToB U NPOEKTOB, MOJEJMPOBAHHE MPOLECCOB U 0OBEKTOB).

W3yuyeHne GHONOTHY HA CTYIIEHH CpeHero (I0IHOr0) 06LIero 00pa3oBaHusl B cTapulel WIKo/ie HAa 6a30BOM YPOBHE HANPABIEHO HA
JOCTHIKEHHE CJEYIOIHUX Pe3yJbTATOB:

- OCBO€HME 3HAHMH 0 OMOJIOrMHECKUX cUCTeMax (KJIETKa, OPraHu3M, BUL, OKOCHCTEMA); NCTOPUM PA3BUTHSI COBPEMEHHBIX MPEACTABICHHI O KHUBOI
NPUPOJIE; BLIAAIOLLMXCSA OTKPBITHAX B OMONOrMUYECKOH HayKe; posn G1OJOrMUECKOH HAYKY B (opMupOBaHNK COBPEMEHHOM €CTeCTBEHHOHAYHHOI
KapTUHBI MMPA; METOAAX HAYYHOTO MO3HAHUSA;

- OBJIaJ€HME YMEHHUSIMH 00OCHOBBLIBATL MECTO U POJIb OMOJIOTMUYECKMUX 3HAHMH B npam‘nqecxoﬁ AEATEIbHOCTH ﬂ]—OIIGﬁ, Pa3BUTHN COBPEMEHHbIX
TeXHOﬂOFMﬁ; NpoBOAUTDL Hil6ﬂ}0ﬂ€HMﬂ 3a OKOCHUCTEMAMM C LUEIbIO UX ONUCAHUS M BbISIBJIEHUS €CTECTBEHHbIX W @HTPOIOTr€HHbIX H3M€H€Hﬂf/’l;
HaXO0IMTb W aHAJIM3UPOBATH HH(])O]T)MHU,M}O O XXUBbIX O6"b€KTZlX;

~ PA3BUTHE NO3HABATE/LHBIX WHTEPECOB, MHTE/NIEKTYANbHbIX M TBOPUECKNX CIIOCOBHOCTEH B NPOLIECCE M3yUeHNs BbIAAIOIIMXCS JOCTHKEHNH
Ononoruy, BowenNX B 06LEUENOBEYECKYIO KyNbTYPY; CIOIKHbIX 1 NPOTUBOPEHMBLIX MyTEH PA3BUTHS COBPEMEHHBIX HAYUHbIX B3IJIAAOB, UICH,
TEOPHH, KOHLENLIMH, Pa3IUUHBIX IUNOTES (O CYLHOCTH ¥ NPOUCXOKACHHH HKU3HH, 4eoBeKa) B XoAe paboThbl ¢ pasnuyHbIMU UCTOUHHMKAMH
MH(pOpMaALUY;

- BOCIIUTaHMe yOCIKACHHOCTH B BO3MOKHOCTH MIO3HAHMS SKHBOM NPUPOLBI, HEOBXOAUMOCTH BepesxHOro OTHOLIEHHUS K IPUPOAHOH cpese,
COOCTBEHHOMY 30POBbIO; YBAXKEHUs K MHEHUIO OMMOHEHTA NIpH 00CyX A€HHU OUONOrHYECKUX NPobaeM;

- HCTOJb30BaHHE NPHOOPETEHHDbIX 3HAHHI M YMEHHH B MOBCEIHEBHOMN HKU3HHU 115 OLEHKH NOCNENCTBUI CBOEH AEATEILHOCTH 1O OTHOLLIEHUIO K
OKpY’KaioleH cpesie, 310pOBbIO APYTHX Mi0/1eH U COGCTBEHHOMY 3/10POBbIO; 0GOCHOBAHMS U coboienns Mep npodUNakTHKK 3a600eBaHMH, NTpaBu
NOBEJEHUS B IPUPOJE.

Coanepxanne kypea «Buonorus, 6 knace» (344,14 B He/eJ110)

bronornueckoe 06pa3oBaHne B OCHOBHOM LIKOIE OMHKHO 06ECNIeY UTh opmmpoBarme 6UONOrNIECKOMH 1 HKONOrMUECKON IPAMOTHOCTH, pacLIMpeHne
NPEACTABNEHNH 00 yHNKANbHBIX OCOOEHHOCTAX JKUBOH NPUPOADbI, €& MHOTr000pasiy 1 IBONIOLMH, YENOBEKE KAK GMOCOLMANLHOM CYLLECTBE,
Pa3sBATHE KOMIETEHLMH B PELICHMM NPAKTUHECKMX 3a/1a4, CBA3AHHBIX C JKMBOH NPHUPOIOIA.

OcBoenue yuebHoro npeamera «BHONOTUA» HANPABIEHO Ha pazBuTHE y OOYHAIOLIMXCS LIEHHOCTHOTO OTHOLIEHUS K OOBEKTAM JKHUBOIA NPUPO/IbI,
CO34aHME YCNoBui 1151 POPMUPOBAHUSA MHTEINEKTYAIbHBIX, FPAXKAAHCKHX, KOMM YHHUKALMOHHbIX, MHPOPMALMOHHBIX KoMMeTeHumit. OByyaromecs
OBJAACIOT HAYHHbIMI METOAAM K PELIEHUS PA3NMUHbIX TEOPETHUECKMX M NIPAKTUHECKHMX 33444, YMEHHSMH (bopMynnpoBaTh runoTessl,
KOHCTPYHPOBATb, NPOBOANTL IKCNIEPUMEHTDI, OLICHWBATL W AHANM3UPOBATH NONYUEHHbBIE PE3YbTATbI, CONOCTABMNATD UX C OGbEKTUBHLIMH peanusamu
YKU3HU.

YuebHbiit npeaver «buonorns» cnocoGeTByeT GopMHUPOBAHMIO y 00yHaloWNXCst yMenns 6e30NacHo HCnob30BaTh NaGOPATOPHOE obopynoBaHue,
NPOBOAMTL NCCNCAOBAHMS, AHANIN3UPOBATD MOJYYEHHbIE PE3YNLTATDI, IPEACTABASTL M HAYYHO apryMeHTHUPOBATD MOJYUYEHHbBIE BbIBObI.




H3yuenne npeamera «5uonorusy B yactu (opmuposanus y obyyaommxcs HayuHoro MHUPOBO33PEHHUS, OCBOCHMSA O0LIEHAYYHBIX METOI0B
(HabmoneHue, n3Mepenme, IKCNEePUMEHT, MOLEIMPOBAHHE), OCBOCHHUS NPAKTUUECKOTO IPUMEHEHMS HAYUHbIX 3HAHUH OCHOBAHO Ha MEXIPEAMETHbIX
CBA3sAX C npeameTamu «Dusukay, «Xumusay, «I'eorpadusy, «Maremarnkay, «2xonorusy», «OCHOBLI 6e30MACHOCTH KU3HEAEATENbHOCTUY,
«Mctopust», «Pycckuii a3bik», «Jluteparypa» u ap.

Pasgen 1. Ctpoenne pactenmnii. Kaacenpuxauns pacrennii (4 yaca).
OCOBGEHHOCTH CTPOEHUS PACTUTENLHOMN KieTkK. TKaHu pacTeHnit. Huswme pacrenus (Bogopocnn) u Beiciime CIIOPOBLIE pacTEHUs (MXH, XBOLIM,
NJAYHbI, NANOPOTHUKHM).

Paznen 2. OcoGeHHOCTH CTPOEHUS LBETKOBbIX pacrenui (11 yacos).

Ob1uee 3HAKOMCTBO € UBETKOBBIMU pacTeHusamu. Cemsl. Crpoenne cemenu. Kopenn. 30Hbl kOpHs. Buabl KopHei. KopHeBble cucTeMbl. 3HaueH e
KopHs. Buponsmenenus xopueil. IloGer. ["'eHepaTHBHbIE 1 BereTaTUBHbLIE NMoGery, CrpoeHue nobera. Pasznoobpasue u 3HaueHHe Noderos.
Bupounsmenénnnie noberu. INoukn. Bereratusuble n reHepaTtusHble nouky. Ctpoenue nucra. Jincropacnonoxenue. YKuaKoBaHue JncTa.

Crebenb. Ctpoenue u 3HaueHue crebns. CTPOEHME M 3HAYEHME LBETKA. Cousetns. Onbinenue. Buapl onblnenms, CrpoeHue 1 3HadeHne nnoja.
MHoroo6pasue nnonos. PacnpocTpasenue nionos.

MHKPOCKONNYECKOe CTPOEHUE PACTEH Uil Pasnoobpasue pacTuTensHbIX KieTok. Tkany pacTeHni. Mukpockonuyeckoe crpoenne kopHs. KopHesoii
BOJIOCOK. MUKpoCKonuueckoe cTpoeue cTebs. Mukpockonuyeckoe CTPOEHMUE JIHCTA.

Paznen 3. JKusnenesrebHOCTL pacTHTEILHOTO opraHusma (9 yacos).

Ilpoueccsl xusHenesiTenbHOCTH pacTennii. OGMeH BelecTs U NMPEBPALIEHHUE SHEPriM: NIOYBEHHOE NUTAHUE W BO31YLIHOE NuTanHue (GoTochHTes),
AbIXAHWE, Y1a7ICHNE KOHEUHBIX NPOLYKTOB OOMEHA BelecTB. TpaHCcnopT BelecTs. JIBrkeH s, Poct, passuTne u pasmuoxenue pacrenuii. [Tososoe
pasMHOMeHUE pacTeHnit. ONIoA0TBOPEHME y LIBETKOBBIX pacTeHUH. Bereratnsnoe PasMHOMEHUE pacTeHMH. [IpnEmbI BbIpaLLIMBAHMS W PA3MHOXKEH Us
pacTenuii n yxona 3a Humu. Koecmuseckas posib 3eNEHBIX pACTEHU.

Pasznen 4 . Knacendukanns upeTkoBbix pacrennh (4 yaca).
Otpen INoxpeiTocemenHble (LlBeTKOBbIE), MX OTAUUUTENbHbIE OCOBEHHOCTH. Kaceh OanononbHbie u JIByn0AbHbIE. MHoroo6pasue LBETKOBbIX
pacTeHni. Mepbl npodunakTikyu 3a600eBaHUHN, BbI3bIBAEMbIX pacTeHUAMHU,

Pasznen S. Pacrenns u oxpywaromasn cpena (2 yaca).
PacTurenbhble coobluecTsa. OXpaHa pacTUTEILHOTO Mupa. PacTenuns B UCKYCCTBE, NUTEpaType, NO331H U MY3bIKe.

Cnncok 1a6opaTopHbIX pador.

I. CTpoenne cemsiH ABYNONLHBIX PACTEHMIA.
Crtpoenne cemsaH 0HOAOMbHBIX PACTEHMIA.
CTpoeHue KOpHEBbIX CUCTEM.

Crpoenue nykoBuLbl.

Buelnee v BHyTpeHHee cTpoenue cTebs.
BuewHee crpoenne nucra.

Ctpoenue uerka.
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[Tnonpi.
Jbixauue.
. KopheBoe nasnenue.
. IlepeaBueHne BO/IbI M MUHEPANTbHBIX BELLECTB.
. [lepenBumikenne opranuyecknx seiuecTs.
. Mlcnapenue Boabl nuctesamu.
14. BeretaTnBHoe pasMHOKEHHe.
I5. Onpenenenne npusHakoB pacTeHni cemelicTs Kpecrousethnle, Posougerhble.
16. CemeticTa bobosble, Ilacnenosble, Cr0xHOLBETHbIE, 3naxu, Jlunelinsle.
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Yuebno-TremaTuueckuii nnan

Paznen Koauuecrro yacor Koan4ecrso kKoHTpoabHBIX paoT Koanuecrso na6opaTopubix paGor
Crpoenne pacrennii. 4
Knacendpuxauns
pacrenui
OcobGenHocTH cTpoenns 11 1 8

HBETKOBbLIX PACTEHH i

KusHenesitenbHoCTh 9 1 6
PACTHTENBLHOIO
OpraHusma

Knacendpuxanns 4 1 2
BETKOBbIX PACTEHHI

Pacrenus u oxpyxaromas 2 1 -

cpena
UTOTI'O 30 4 16

MeTOHH‘leCKHe nocoous AJISl YUUTeJis:

buonorus. 6 knacc: yue6. qns 00weobpazoBat. opranusamii / B.1.Cuornasos, A.A. INnewakos. — M.: [lpoceewenue, 2019. — 144 ¢.: un
Pabouas Terpans.

Cusornazos B. U. Buonorus. [IpumepHbie paboune nporpammbl. Ilpenmernas nuums yuebuukos B. W. Cusornasosa. 5—9 knaccs : yue0.
nocobue ans o6weobpasosar. opranmsaunii / B. . Cusornasos. — M. - [Ipocsewenne, 2020. — 95 c. : na.
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4. buonorus. Metoauueckue pexoMeHaalmy, [Ipumepnble paGoune nporpammbl 5 —9 knacc! yueb. nocobue ans o6eobpaszosar.
opranusaumii / B. M. Cupornasos. — M. : I1pocsetuenue, 2017. — 162 c. : u.

B pesysnbTaTe u3yuenns kypea 6uonoruu «Kupbie OpPraHH3MbD» B OCHOBHOH IUKOJI€ BbITYCKHUK HAYUHTCSI:

|. BbIIEASITH CylUeCTBeH HbIE Npu3HaKy OMONOrHyeckhx 0GbEKTOB (KICTOK 1 OpraHM3MOB PaCTEHUH, JKNBOTHBIX, rPUOOB, GakTepuii) u npoLeccos, XapakTEepHbIX
AJI51 )KUBbIX OPTAaHHU3MOB,;

2. aprymeHTHpOBaTh, NPUBOAUTH AOKA3ATENLCTRA POACTBA PAa3NN4HBIX TAKCOHOB PACTEHMH, KUBOTHBIX, PUGOB M GaKTepHii;

3. apryMeHTHPOBATD, IPUBOUTD AOKA3ATENLCTBA PasIMYUi PACTEHNH, SKUBOTHBIX, FPUBOB 1 GaKTepHil;

4. OCYIECTBIATh KIACCH(PUKALMIO GHONOTMYECKUX 00BEKTOR (pacTenuit, JKMBOTHBIX, GaKTEpHii, rpubOB) Ha OCHOBE OTNPENENEHUS UX
NPUHANNEHHOCTH K ONpeeEHHON CHCTeMaTHYeCKO rpyne;

5. pacKpbIBaTh POIIb GMOJOrUM B NPAKTHUECKON AEATENbHOCTH JHONEH; PO/ib PA3NMUHBIX OPraHH3MOB B KM3HM HEJIOBEKA;

6. 00bACHATL OOLIHOCTb NPOMCXONKACHNS M IBOMIOLMN CHCTEMATHUECKMX FPYNN PACTEHMH U HUBOTHBIX HA TIPUMEPAX COMOCTABIEHMS
Onoaornyecknx oObLEKTOB;

7. BbISB/ISITH IPUMEDPBI M PACKPBIBATb CYLIHOCTD NPHUCTIOCOOICHHOCTH OPTraHNU3MOB K CPEfIE OBUTAHMSE;

8. pasnuuaTh N0 BHELIHEMY BUAY, CXEMAM U ONUCAHUSIM peanbHble 6HOIOTHYECKHE OOBEKTbI NN UX M30OPAKEHNS, BLIABAATD OTIHYUTE/bHbIE
NPHU3HAKK OHUOIOrNYeCKUX OOBEKTOB;

9. cpaBHMBATL GMONOrMUECKHE OOBEKTI (pacTeH s, JKUBOTHbIE, DAKTEPNH, FPUOBI), IPOLIECCHI KUZHEASATENLHOCTH, AENAT BbIBO/bI 1
YMO3AKIIIOHEHUA HA OCHOBE CPABHEHMA; YCTAHABIMBATDL B3AUMOCBS3H MEXKAY OCOBEHHOCTAMM CTPOCHUS ¥ PYHKLMAMU KNETOK W TKAHEH, opraHos u
CHCTEM OPTaHOB;

10. nenonb3oBaTh METOAbI GHONOTHUECKON HAYKH: HABMIONATS U OMUCHIBATS Ounosnoruyeckne 06bEKTbl M NPOLECChI; CTABUTHL GUONIOMYECKIe
OKCNEPUMEHTbI U OOBACHATbL UX PE3YNLTATDI;

I'l. 3HATL M apPryMEHTHPOBATL OCHOBHbIE MPABMIIA NIOBEAEHUS B npupoae;

I2. aHanM3MpoBaTh M OLIEHWBATDL NMOCAEACTBUS AEATENHOCTH YEI0BEKA B npupose;

13. ONKMCBIBATL 1 UCTIONBL30BATH NPUEMBI BbIDALLMBAHUS 1 PASMHOMEHHUA KYIbTYPHBIX PACTEHUIA M IOMALIHUX SKMBOTHBIX, YXOA4 38 HUMMU;

14. 3HaTh 1 cobnonath npasuna paboTsl B KaGMHETE GUONOTHHY.

BpinyckHHK NOMYyYHT BO3MOKHOCTL HAYUHTLCS:

l. HaxXoanTb HH(bOpMEluHm O PACTEHHUAX, KUBOTHbIX, rpn6ax 141 621KT€]3HHX B Hﬁyl{HO-ﬂOﬂy.ﬂﬂpHOﬁ JIMTepaTtype, Ouosnornueckux CJ1I0BapsX, ClIpaBOYHUKAX, Ha
MHTEPHCT-pECypCax, aHANN3MPOBATL U OLCHUBATL €€, NEPEBOANTD U3 O/IHOM GOpPMBI B ApYTry1o;

2. 0CHOBAM MCCNENOBATENLCKON U POCKTHOM AESTENLHOCTH MO U3YHCHUIO OPTAHM3MOB PA3JNYHBIX LAPCTB XHUBOH NPUPO/bI, BKIIOYAS YMEHHS
dopmynupoBaTh 3ana4M, NpesCTABISTD paboTy Ha 3alUTY M 3aLMILIATS e&; '

3. MCTIOMB30BATL PUEMBI OKA3AHWS NEPBO NOMOILMU 1PN OTPABNCHNN AAOBUTLIMHU FPUOAMA, AN0BUTBIMU PACTEHUAMMU, YKYCAX HKHBOTHBIX;

4. paboTbl C ONPEAENUTENsAMM PACTEHHIL; PA3MHOKEHHS 1 BbIDALLMBAHNS KYNBTYPHbBIX PACTEHWH, YXO4a 32 JOMALLIHAMM 5KMBOTHBIMMU;

5. OPMEHTHPOBATHLCS B CHCTEME MOPANbHBIX HOPM M LEHHOCTEN M0 OTHOLIEHHIO K 00beKTaM KMBOH NPUPOALI (MPU3HAHKE BBICOKON LEHHOCTH
PKM3HM BO BCEX €€ NPOABICHUSX, IKOJOTHHECKOE CO3HAHHME, IMOLMOHANBHO-LIEHHOCTHOE OTHOLIEHHE K 00bEKTAM HKMUBON NPUPOABI);

6. OCO3HAHHO MCMOb30BaTh 3HAHUE OCHOBHbIX NPaBUI NOBEAEHUS B NPUPOJE;

7. BbIGMPATD LENEeBbIE 1 CMBIC/IOBbIE YCTAHOBKM B CBOMX NEHCTBUAX M NOCTYNKAX MO OTHOLIEHHIO K )KMBOW NPHPOLE;

8. c031aBaTh COOCTBEHHbIE MUCLMEHHbIE M YCTHbIE COOBLIEHUS O PACTCHMAX, HKHUBOTHBIX, DAKTEPUAX M rPUOAX HA OCHOBE HECKONBKUX MCTOYHMUKOB
MH(pOPMaLIMK, CONPOBONIATD BBICTYTAEHHE Npe3eHTalmel, Y4HMTbIBAs OCOOEHHOCTH ayANTOPUM CBEPCTHUKOB;




9. paboTath B rpynine cBEpPCTHMKOB NPH PELIEHUN NO3HABATE/bHBIX 3a1a4, CBA3
pacTeHuii, )KUBOTHLIX, rpUGOB U GakTepuii, NIAaHUPOBATL COBMECTHYIO IEATENb
COOCTBEHHDIN BKIIa/ B JEATENLHOCTD rpyMNIbl.

AHHBIX C UBYYEHUEM OCOOEHHOCTEH CTPOEHUS U XKU3HEACATEILHOCTHU
HOCTb, YUUTLIBATh MHEHUE OKPYXarOLKMX U aI€KBATHO OLIEHUBATh




Kanennapno-remaruyeckoe naaunpoeanue no 6nonoruu 6 kiacea (1 4ac B Heaemo).

Ne Tema ypoka & DaeMeHTbI 006513aTeIbHOTO YHuBepcaiabHbie yueOHble geiicTBus HJata
2 i conepxKaHus npoBeneHus
§ S IIpeameTHbIe Mertanpeavernibie JluunocTHble
§ = =

Pasznen 1. Ctpoenue pacrenui. Knaceupuxauus pacrennii (4 yaca)

1 BBoaHblit ypox. 1| CaolicTBa »HBbIX OO6BACHATL CBOMCTBA )KHBbIX CpaBHMBATb OGBEKTHI, BLIAEATH MX YepThI ®opMHpOBaTL UHTEPEC
Obwee opranusmos. boranuka — opraHu3MoB. Paznuuars u CXOACTBA Y PA3IHUMIA. K U3YUEHHIO NIPUPOALI,
3HAKOMCTBO ¢ HayKa 0 pacTeHHUsX. OTIpPenenaTs YePThl PACTEH U Bnanets ycTHOM M nucbmenHoii peubto, pa3BuBaTh
PACTUTENbHbBIM Oranyms u cxoacTsa, M JKMBOTHBIX. CTPOWTb MOHOJIOTHYECKOE BbICKA3bIBAHHE. WHTEJIEKTYaNbHbIE U
OPraHU3MOM. cneumpuieckue NpusHaKu TBOpUECKHe

Uapcrsa Pactenuii u CMOCOOHOCTH
LlapcTea JKMBOTHBIX. yyauuxcs,
MOTHBMPOBATD K
NOJIYYEHUIO HOBBIX
3HAHMUH
W M3YyUEHHIO
€CTECTBEHHbIX HAYK.

2 | Tkaun pacrenuii 1| Crpoenue knetku. Tkanu [ToBTOpUTH CTPOEHME Pacriosnasats Ha pucynkax, B Tabanuax, MdopmupoBaTh HHTEpEC
pacTeHui — PacTUTENbHOM KIIETKM U repOapHbIX MaTepuanax, Ha KHBbIX K U3YYEHHMIO NPUPOIbI,
obpasoBaTenbHasi, OCHOBHAS, | U3yUMTb TKAHM pacTeHM. 00BEKTAX TKAHW PACTEHMIA. pa3BuBaThL
MOKpPOBHast, NPOBOAALLAS, CpaBHHBaTb OObEKTDI, BLIACATS HX YepThl MHTENNEKTYaNbHbIE U
MeXaHuueckas, CXOMCTBA U Pa3IUUMiA, TBOpUECKHE
BbIAEIUTENbHAS. Bnanets yeTHo# 1 nucsmennoi peusto, CrnocoSHOCTH

CTPOHUTbL MOHOJIOTHUECKOE BbICKa3bIBAHHE, ydaumxcs,
MOTHBHPOBATH K
NONYYEHUIO HOBbIX
3HAHMI
¥ nansHeHwemy
M3YUEHHIO
€CTECTBEHHbBIX HayK.

3 Knacenpukauns 1| Bonopocau, mxu, XBoLiH, Paznnuars u onpenensts Pacnosnasars Ha pucynxax, B TaGaunuax, MPopmuposath UHTEpEC
pacTenuii. NJ1ayHbl, NaNOPOTHHKH, HHU3LINE 1 BLICLLIME CTIOPOBbIE | repbapHbIX MaTepuanax, Ha KHUBbIX K M3YUEHHIO NPUPOIbI,
Huszmne n OCOBEHHOCTH CTPOEHHS. pacrenus. XapakTepuzonaTh o0beKTaX NpeacTaBUTENeH HU3WMX pa3BUBaATH
BbICLIHE Cpena oburanus. HU3LIHE PACTEHHMS W BbICLLUE PaCTeHUH 1 BLICLIMX CMIOPOBBIX PACTEHMIA. WHTEJIEKTYalbHbIE U
CropoBbIe KusneHnbie hopmbl. CMOpOBbIE PACTEHUS. CpaBHuBaTh 06BEKTHI, BbIACATS UX YepTbl TBOpYECKHE
pacTeHus. BrinenaTs cyuecTsennbie CXOACTBA U PA3IULMHA. CNocoOHOCTH

NPU3HAKKA pacTEeHMH. Bnaners ycTHOM 1 nucsmennoi peusto, yuawmxcs,
OO6bsAcHTb 3HaUERNE CTPOUTbL MOHOJIOTMYECKOE BhICKa3bIBAHHE. MOTHBMPOBATh K
pacTeHunii B NpUpoae W 3K H3HU NONYHEHHIO HOBBLIX
YesioBeKa. 3HaHWH
W najibHedwemy
M3YUEHHIO
L €CTECTBEHHBIX HayK.




OTraen
IN'onocemenuble.

['onocemenHble pactenys,
OCOBEHHOCTH CTpOEHHMSI.
Cpena oburtanus.
XKusznenHsle dopmbl.

Xapakrepuszosars
FOJIOCEMEHHbIE PACTEHHS.
Brinensts cyuecreeHHbie
NPU3HAKH FOJIOCEMEHHBIX
pacrenunit. O6bsiCHATD
3HAUEHHE FOJIOCEMEHHBIX B
NPHUPOIE U )KU3HH YENoBeKa.

Pacnosnasars Ha pucynkax, B Tabnuuax,
repOapHbIX MaTepuanax, Ha JKHUBbIX
00bEKTAX MPEACTABUTENEN rONOCEMEHHDIX.
CpaBHMBATL OOBEKTbI, BLIAENATH HX YEPThI

CXONCTBA U Pa3JNUYUMA.

Bnanets ycrHolt M nucsmenHofi peusto,

CTPOUTHL MOHOJIOTHYECKOE BbICKa3bIBaHUE.

PopMupoBaTh UHTEpEC
K U3YUEHHUIO MPUPO/IbI,
pa3BuBaTh
MHTEIEKTYalbHbIE U
TBOpPYECKHE
crniocobHocTH
yJawmxcs,
MOTUBUPOBATb K
MOJIYYEHHUIO HOBLIX
3HaHUH

W nanbHeHwemy
H3YyYEeHUIO
€CTECTBEHHBIX HayK.

Paznen 2. OcobennocTy cTpoenns uBeTkoBbIx pacrenuii (11 yacon)

Otaea INMokpeiTo-

INoxpbiToceMeHHbIe

Xapakrepuszosars

Pacnosnasars Ha pucyHkax, B Tabauuax,

MPopmuposath unTepec

ceMeHHbIe. pacTeHuns, 0coOEHHOCTH TOKPLITOCEMEHHDBIE PaCTeHUs. | repOapHBIX MaTepuasax, Ha KHBbIX K U3YYEHHMIO NPUPOLIbI,
crpoeHus. Cpena obutaHus. | BuigensTs CYLUECTBEHHbIE 00bEKTAX MpeacTaBUTENE pa3BuBaThL
HKuzHeHHble Gopmel. NIPU3HAKH NMOKPLITOCEMEHHBIX | MOKPLITOCEMEHHBIX. MHTENEKTYalbHbIE 1
PacTeHHA. CpaBHUBaTL OOBEKTDI, BLIAENSTH MX YepTh TBOpUECKHE
Ob6bacHsTL pazanuune CXOACTBA Y pasyinyuii. criocobHoCTH
BEIre€TaTUBHbIX W Bnaners ycrHoM M nucbmenHoi# peubto, ydawmmxcs,
F€HEPaTUBHBIX OPraHoB. CTPOHUTL MOHOJIOTHYECKOE BbICKA3bIBAHHE. MOTHBUPOBATh K
OnpenensiTh xu3HeHHbIE ' NIONTYYEHHIO HOBbLIX
bopmbI NOKpLITOCEMEHHBIX 3HaHMUi
pacTeHui. Y nansHedwemy
M3YUEHHIO
€CTECTBEHHbIX HayK.
Cems. Cemst — opran OnucbiBaTh cTpoeHUe cemeny. IIpoBoauTs Guonoruueckue necnenoranms PopMHupoBaTh MHTEpec
PasMHOXeHNA u paccesienns | XapakTepuzoBaTh 3HAUCHME 1 OOBACHATL UX PE3YAbTATDI, AENATH K M3YHEHUIO PUPOLIbI,
pacTeHnii. MHoroo6pasue KaKO0H HacTH cemeHH. BbIBO/bI. _ pa3BMBaTh
¢dopm cemsin. CtpoeHue Cpasnusath cTpoenne cemeny | Cobmonats npasuna paboThl B kKaGuHeTe MHTENJIEKTYabHbIE W
CEMEHH. KOXKYpa, 3aPOAbIL, | OAHOLAONLHONO PACTEHHSA U Guonoruu v npasuna obpaluenns c TBOpYECKHE
IHIOCNEPM, CEMS 0N, CEMEHM NBY0ALHOrO JabopaTopHbIM 06opya0BaHHEM CNoCcoOHOCTH
CemeHa By nOAbHBIX U pacTenus, HAXOLHTL YepThl Bnaners yetHo# u nucsmennoi peusio, yuawmmxcs,
ONHOAOMNBHBIX PACTEHMH, CXONCTBA 1 Pa3NUUNg, ICNAaTh | CTPOUTbL MOHOMOTHYECKOE BbICKA3bIBAHHE. MOTHBHUPOBATh K
3HaueHHe CeMsIH B PUPOAE | BBIBOABI HA OCHOBE YUUTbCS BLINOMHSTS NaBOPATOPHYIO paboTy | MOMYHEHHMIO HOBbBIX
M XKM3HM YesloBexa. CpaBHEHMs. NO onpenenesHoMy wabnony, ohopmasT 3HaHU#
JlabopaTopHiie padoTsl OOBbACHSTL 3HauEH e CeMsin B | ee PE3y/bTaThl M HA HX OCHOBE AENaTh ¥ nanshedemy
«CTpoenue ceman NPUPOAE M )KU3HYM UenoBexa. BbIBO/IbI M3YUYEHHIO
ABYAOJILHLIX PACTEHUH» U €CTECTBEHHbBIX HayK.
«CTpoeHue cemsn
OHOOJIbLHBIX PACTEHHII»
Konumponvnas
padoma

(3a I wemeepme,)

Kopens.

Kopenb — BeretaTusHbIi

Paznuuars ONnpenenaTh

OcBausats MeToa HAGMIOAEHWS 3a

DopmupoBaTs HHTEpEC




KopHeBbie
CHCTeMBbI

opraH. Buas! xopuei
(rnaBHbIiA, NpUAATOUHbIE,
BoxoBsle). THIBI KOpHEBbIX
cucrem (creprkHeBas,
MOYKOBaTas).
Bunousmenenus xopueii
(3anacarowue kopum,
BO3IyLIHbIE KOPHH,
XO[YJIbHbIE KOPHM,
IbIXaTENbHbIE KOPHM,
KOPHU-NIPUCOCKHM). 3HaueHue
KOpHeH.

JlaGopaTopuas paGora
«CTpoenne KopHeBbIX
cHCTEeM»

BHUIbl KOPHEH W THIIbI
KOPHEBBIX CHCTEM.
XapaxTepuszosaTs

3HAY€HUE KOPHEBLIX CHCTEM.
ObbacHATH B3aUMOCBA3L
CTPOEHUS U hYHKLMIA
KOPHEBBIX CHCTEM.
XapakTrepuszoBaTh 3HaueHUe
BUIOM3MEHEHUS KOPHEHA.
Pacnosnarars na pucynkax, s
Tabnuuax, B repbapHbIX
mMaTepuanax, Ha »KMBbIX
00bEKTAX BHIOMIMEHEH S
KOPHEH,

0ObeKTaMM KUBOH NMPUPOBI

CpaBHuBaTh OGBEKTDI, BLIAEAITD MX YEpThI
CXOJCTBA U pa3fiuymii.

Bnaners ycTHO#M M nucsMenHoi peublo,
CTPOMTb MOHOJIOTHYECKOE BbICKa3blBAHUE.
ITpoBoauTh 6uonoruueckue

MCCNIEOBAHMA M OOBACHATL UX PE3YNbTATHI,
Aenate BeiBoAbl. CobmonaTs npasuna
paboTsl B kaGuHeTe GUONOrHM U npaBuia
obpatlenus ¢ 1abopaTopHbim
obopynosaHuem

Y4UTbCA BBINONHATH JaboparopHyto pabory
N0 onpeneneHHoMy wabnoHy, ohopmasTs
€€ PE3YIbTATHI M HA UX OCHOBE IENATh
BbIBO/IbI

K U3YUYEHHUIO NPUPOIbI,
pa3BuUBaThL
HMHTENIEKTYaNIbHbIE U
TBOpYECKHE
CnocobHOCTH
ydaimxcs,
MOTUBHPOBATH K
MOJIYYEHUIO HOBBIX
3HaHWH

W fanbHenwemy
H3YYEeHHIO
CCTECTBEHHBIX HayK.

Crpoenue u 3Hauenme
novex. Poct u passurue
nobera. JlaGopatopnas
pa6ora «CTpoeHne noukmy

ApryMeHTHPOBATL BLIBOA:
noGer — CnosxkHbIH
BETreTaTHBHbI Oprau.
Paznuuars n onpenensTs

Ha puCyHKax, B Tabnuuax, Ha
HaTypanbHbIX 00bEKTAX BUADI
noyex.

Ob6bACHATL HazHAYEHME
BETETATHBHbIX U
FeHEPATHBHBIX NOYeK.
XapaKkTepH30BaTh NOUKy Kak
3a4aTOUHbIN noder.
IlpoBoauTs Guonoruueckue
MCCIEN0BAHUA U OOBACHATD
MX PE3ynbTaThl, AENaTh
BbIBOAbI. CpaBHUBATD
YBHAEHHOE C NPHBENEHHDIM B
yuebHuke

Y OOBACHATD

MX Pe3YJIbTaTbl, NENATH BbIBOMALI.
CpaBHuBaTh YBMAEHHOE C PHBENEHHDIM B
yuebnuxe u3obpaxeHvem.

Cobmonars npasuna paGoTul B kabuneTe
O6uonoruu

YYUTLCS BLINONHATS NabopaTopHyto paboTy
No onpeaeneHHomy wabnouy, ogopmsTs
€€ PE3YAbTATHI M HA UX OCHOBE AEJATh
BbIBO/Ib]

9 | Kaerounoe KopneBoit uexnuk. 30Hbl Pasnnuars 1 onpenensts Ha IlpoBonuTs Guonoruueckme ncciesosanns PopmHpoBaTh HHTEpeC
CTpoeHHue KOpHS (aenenus, pocra, pucyHkax, B Tabnuuax, Ha 1 OOBACHATb UX PE3YNbTATDI, NeNaTh K M3yYEHMIO NPUPOLIbI,
KOpHSI BCAChIBAHUA, NPOBEACHHS). MHKpOnpenapaTax 30Hbl BbIBOAbI. CPaBHUBATL yBUAGHHOE NOJ pas3BuBaThL

Kopuesbie Bosocku. Poct KOpHS. MHKPOCKOTOM C NPUBEAEHHLIM B yueOHHUKE MHTEJIEKTYaIbHbIE U
KopHs. JIabopaTopuas ObbacusTs B3auMocssab u3obpaskennem. Cobnoaats npasuia TBOpYECKHE
pabora «Crtpoenne CTPOCHHS KNETOK PA3NUUHBIX | paboThbl CnocobHoCTH
KOPHEBbIX BOJIOCKOB M 30H KOPH$ C BbINOJIHAEMbIMU C MHKPOCKOIIOM. yqawmxces,
KOPHEBOI0 YexJinKa» UMHU DYHKLMAMU. Cobsonars npasuna pa6otsl B kabuneTe MOTHBHPOBATh K
Bronorum NOJTYHEHUIO HOBBIX
YUUTbCS BLINOMHATD JabopaTopHyto paboty | 3Hanmii
N0 onpeaeneHHomMy wabdnoHy, ohopmasTs U JanbHedemy
€€ PE3YJbTATHI M HA UX OCHOBE AENaTh H3YUEHHIO ,
BbIBO/bI €CTECTBEHHbBIX HayK.
10 | MoGer. INoukn. Crpoenue nobera, HasbiBaTh uacth nobera. IlposoanTs Gronoruueckme ncenenosanns PopmupoBars nnTepec

K M3Y4EHHUIO NPUPO/bI,
pa3BuBaThL
WHTENIEKTYaNbHbIE U
TBOpUYECKHE
CrnocobHOCTH
yyalmxcs,
MOTHBUPOBATD K
NOJIYYEHHUIO HOBBIX
3HaHUMU

W nanbHenwemy
HU3YUYEHHIO
€CTECTBEHHbBIX HayK.




U300parkeHHeM.
Cobnionats npasuna pa6ots
B kabuHeTe GHonorum

11

Muoroo6pasue
noberos.

PazHooGpasue crebneii no
HanpasieHHIo

pocta. BunousmeHeHnus
no6GeroB: Haa3eMHble
(KOMOUKH, KNanOHUH, YCbl,
YTOJILUEHHBIE cTebIH) U
NoA3eMHbIe
BMIOU3MEHEHHbIE Mobery
(xopHesBHLuE, NyKOBHULA,
K1yOeHb).
JlaGopaTopHbie paoTbl
«CTpoeHune 1yKOBHLLI»,
«CTpoeHne kayGHs»,
«CTpoenne
KOPHEeBHINA»

Onpenensts ocobeHHocTH
BUIOM3MEHEHHBIX NOGEros.
Paznuuats 1 onpenensts Ha
pucyHkax, B Tabnuuax, Ha
repbapHoM matepuane u
HaTypabHbIX 0ObeKkTax
BUAOM3MEHEHHDIE nobery.
Ob6bAcHATHL B3aMMOCBS3L
CTPOEHHS BUAOMIMEHEHHDBIX
N0GEroB C BbIMONHAEMbIMH
UMH QYHKLUMUSIMH,
IlpoBonmTs Gronoruyeckue
MCCIENOBAHUS W OO BACHSATh
MX pe3ysIbTaThl, AENATD
BbiBOAbI. CpaBHUBATHL
YBUIEHHOE C NPHUBEAEHHDBIM B
y4eOHuKe n3obpaxeHuem.
Cobmonatsb npasuna paboTs
B kabuHere Guonorun

IposoanTs Guonoruueckue uccnenosanms
M OODBACHATD

UX PE3yNbTaThl, AEaTh BbIBObI.
CpaBHuBaTh YBUAEHHOE C MPUBEAEHHDIM B
y4ebHuKe n306paxeHuem.

Cobmonars npasuna paboTsl B kabuueTe
6uosnorum

YUuTbCs BLINOAHATD nabopaTopHyio paboTy
10 onpeaeneHHoMy wabnoHy, ohopmasTh
€€ Pe3yJIbTaThl K Ha UX OCHOBE [E/aTh
BbIBO/IbI

®opmupoBaTh MHTEpEC
K U3YUYEHHIO NPHUPOIbI,
pa3BHBaThL
MHTEIIJIEKTYalbHbIE U
TBOpYECKHE
CrocobHOCTH
yuawuxcs,
MOTHBHPOBATL K
NIONTYYEHHUIO HOBBIX
3HaHHWH

W nanbHenwemy
H3YUEHHIO
€CTECTBEHHbBIX HAYK.

12 | Ctpoenue cTebas. 3Hauenne crebnist. Brelnee | OnuceiBaTh BHew Hee IlpoBoanTs GHonoruueckue necnenosanms PopMHpoBaTL HHTEPEC
M BHYTpPEHHee CTpoeHue cTebns. ¥ OBOBACHSATSL K M3Y4EHHUIO NIPUPOIbI,
cTpoenue crebns. Pocr XapaxrepuszosaTs 3HaueHMe UX pe3y/bTaTbl, NEATh BbIBOALI. pa3BuBaTh
CTeONS B TOJILLIM- cTebns ANt pacTenus. CpaBHMBATH YBUAEHHOE C NPUBENEHHbIM B MHTENINEKTYaNbHBIE U
Hy. l'onuuHble xonbLa. HasbiBaTh BHyTpeHHue yacTu y4ebHuke u3obpaxeHuem. TBOpYECKUE
JlaGopaTopuas paGora cTebns, onpenensTs Cobnonars npasuna pa6oTs! B xaburere crnocobHocTH
«Buewnee n BHyTpeHHee BBITIONTHAEMYIO UMY 6uonormu yuaumxces,

CTpoeHHne crTed.si» DYHKLMIO. YUuTbCA BLINOAHATH JlabopaTopHy1o paboTy MOTUBHPOBATL K
[TposoanTs Bronoruteckue N0 ONpeaencHHoMy wabnoHy, opopmMasaTs NOJYYEHHIO HOBbIX
MCCNEAOBaHUSA U OOBACHATD €€ PE3YNIbTATHI ¥ HA UX OCHOBE AENATh 3HaHM
UX PE3yNbTaThl, AENATH BbIBO/Ib! W fanbHeliemy
BbIBOAbI. CpaBHMBATD U3YUEHHIO
YBUICHHOE C NPUBEAEHHDBIM B €CTECTBEHHbBIX HayK.
y4eOHuKe n300paxeHuem

13 | JIncr. Buewnee OcobernocTy BHewIRero OnuceiBats BHelw Hee TlpoBoanTs Gronoruueckue neenenosanms DopMUpOBATL MHTEPEC

CTpoeHue.

CTPOEHHMS JIUCTA.
MHuoroo6pasue nuctbes.
XunkoBanue nucra.
Jlucropacnosnoxenue.
JlabopaTopuan

paboTta «BuewHee
CTPOEHHE JIHCTAY

CTPOEHUE TNCTA.
PasnnuaTh nuctes npocrsie u
CJIOXHbIE, YEPELIKOBLIE,
CuasuMe, BAarajsuuiHble.
Onpenensts THbI
KHUIKOBAHUSA U
JIUCTOPACTIONOMEHHUS.
IpoBoanTs 6GHonoruueckue
MCCIENOBAHUA U OOBIACHATD
MX PE3YJbTaThI, NENATD

M OOBACHATDL

WX DE3YyJIbTaThbl, A€NaTh BLIBObI.
CpaBHUBATL YBUAEHHOE C IPHBENEHHBIM B
yuebHuke n3obpaxeHuem.

Cobmonats npasuna paboTsl B kaGHHETe
6uonoruu

YUUTLCS BLINOAHATS JabopaTopHyo paboTy
110 ONpeneneHHoMy wabnoHy, ohopmaaTy
€€ pE3ybTaThl U HAa UX OCHOBE AeaTh
BbIBO/Ibl

K U3YUEHHIO NPUPOIbLI,
pa3BUBATL
MHTENNEKTYalbHbIE U
TBOpHECKUE
CrocobHoCTH
yualmxcs,
MOTHBHPOBATL K
MOJIY4EHHUIO HOBbIX
3HaHUH

W JanbHeiemy




BbIBOAbl. CpaBHHBATL
YBUICHHOE C NPUBENEHHBIM B
y4ebHHKe u306paxkeHnem

M3YUEHUIO
€CTECTBEHHbIX HayK.

14

Knerouynoe
CTpOeHHe JIuceTA.

BryTpeHnHee cTpoenue
JucTa. CTpOEHUE KOXHLIbI
JucTa 1 e€ PyHxuum.
Crpoenue 1 ponb ycTbuLL.
CTpoenne npoBoasmx
Ny4KOB (OKHIIOK). JIUCTbA M
cpena oOuTaHus. 3HaueHue
JIMCTBLEB 151 pACTEHUS
(dhoTocunTes, razoobmen,
UCTIapEHHE BObl).
Bunousmenenus nucroes
(xonmoukwu, yewyiixy,
JIUCTbA-JIOBY1LIKM).
3HaueHMe JIMCThEB A5
YKHBOTHbBIX U YeIOBEKa.
JlabopaTopnas paGora
«BuyTpennee cTpoenne
JHcTay

Xapakrepusoath BHyTpeHHee
CTPOEHME JIUCTA.
YcraHaBnuBath U 0GbIACHATH
B3aMMOCBS3b OCOOEHHOCTEH
CTPOEHUS KIIETOK

C BbIMOJIHAEMOH UMK
dynxumeit. O6bacHsTH
3HAYEHUE JTUCTHEB A5
pacTeHus.

Pasnnuars v onpenensts Ha
PUCYHKaX, B Tabnuuax 1 Ha
HaTypanbHbIX 00bEKTAX
BHIIOM3MEHEHHS TMCTLER.
[IpeBonuTs Guonoruyeckue
UCCIENOBAHUS U OOBLACHATD
WX PE3YJbTATHI, NENATh
BbIBOABI. CpaBHUBATD
YBUAEHHOE NOA MUKPOCKOTIOM
C NPUBENEHHBIM B yueOHUKe
u300parkeHuem.

Paborars ¢ mukpockonom,
3HaTb €ro yCTPONCTBO.
Cobsmonars npasuna paGoTs
¢ mukpockonom. Cobnonats
npaBuia paboTsl B kabuHeTe
6uonorum

[TpoBoauTs GHoNOrHMYeCKMe HechenoBanns
1 OOBACHSATD

MX Pe3yNbTaTbl, N€aTh BHIBObI.
CpaBHUBATL yBUAEHHOE C NPUBENEHHDbIM B
yuebHuKe H306pakeHHeM.

Cobmonars npasuna paboTsl B kabuuere
Buosnoruu

YuuTbes BuINOAHATD JaboparopHyio paGoTy
110 onpeneneHHoMy WabnoHy, ohopMaaTs
€€ PE3yJIbTaThl M HA UX OCHOBE [AeNaTh
BbIBOAbI

®opMupoBaTh HHTepec
K M3YyYEHHIO NPUPObI,
pasBMBaThL
MHTEJUIEKTYallbHbIE U
TBOpUYECKHE
CrocoOHOCTH
yualumxcs,
MOTHBHMPOBATH K
NOJTYHEHHIO HOBBIX
3HAHUN

W nanbHeHwemy
H3YUYEHHIO
€CTECTBEHHBIX HAYK.

Koumponsnas
padoma
(3a 2 uemeepmn)

LiBeToxK.
Couserns.

LlpeTox —
BHAOM3MEHEHHbBIN
YKOpPOUEHHbIH nober.
CrpoeHue useTka. 3Hauenue
LBETKA B )KU3HU PacCTEHUS.
MHoroo6pasue

UBETKOB (00oenonsie,
onHomnonsie). OQHOAOMHbIE
Y By AOMHbIE pacTeHus.
JlaGopaTopnas pa6ora
«CTpoeHHe uBeTKa»

3HaueHHe coUBeTHII B
*KU3HU pACTEHMS.

Pacnosnasarth na pucynkax, B
TabMLax M Ha HaTypasbHbIX
00beKTax 4acTu uBeTKa.
HassiBaTs uacTi usetka n
BLITIOJHAEMbIE UMW (DYHKLIMH.
Onpenensits nBynOMHbIE 1
O[HOAOMHbIE pacTeHUs.

XapaxkTepu3oBaTh 3HaYEHME
COUBETUH.

OnuceiBaTh OCHOBHBIE THNDI
COLIBETHH,

Paznuuath Ha pucynkax, B
TabNMLAX M HA HATYpallbHbIX

Ilposoants Guonoruueckue necnenosanns
M 00DBIACHATH

WX PEe3yNbTaTbl, A€NATH BbIBOMALI.
CpaBHUBATH YBUAEHHOE C NPUBEAEHHBIM B
yuebHuke usobpaxeHnem.

CoBnionats npasuna paGoTs! B kaduneTe
fuonoruu

YUUTLCS BLINONHATS JabopaTopHyio paboTy
NO onpeaeneHHoMy wabnoHy, ohopmnsaTs
€€ pe3yNbTaThl U HA UX OCHOBE AejiaTh
BbIBOJbI.

PopmupoBaTh HHTEpEC
K M3YYEHHIO NPUPOIbI,
pasBuBaThL
MHTENIEKTYabHbIE U
TBOpYECKUE
CrnocobHocTH
yJalguxcs,
MOTHBHUPOBATH K
MOJTYHEHHUIO HOBbIX
3HaHUM

W nanbHenwemy
H3YHEHHIO
€CTECTBEHHBIX HayK.




MHoroo6pasue coueTHii,

00bEKTaX THUMb! COLBETHIA.

JlabopaTopuas
pa6oTa «CTpoenne
COLBETH H»

17 | Moasl. [Tnon — reHepaTuBHbI OB6bACHATbL pob NNOAOB B CpaBHMBaTb OGBEKTEI, BBIAEATS YepThbl ®opmMHpOBaTh MHTEpEC
Pacnpocrpanenue OpraH pacTeHHs. JKHU3HHW pacTeHus. CXOACTBA W pazIUU M K U3YYEHHIO NPUPOLI,
NJI0AOB. Crpoenue nnoga. OrnpenensTs TUMbI MI0A0B. Hcnonb3oBarh pasauyHble i3bIKOBbIE pa3BHBaTh

Pasnoo6pasue nnonos. IlpoBoanTs kinaccubykaumio CPEACTBa /1S BLIDAXCEHHS CBOMX MbIC/IEH MHTENJIEKTYabHbIE 1
3HaueHue rIonoB B NJI0N0B. YUHUTHCS BBLINOMHATB N1a60PATOPHYIO paboty | TBOpueckue
NPUPOLE M MKHU3HU YENIOBEKA. 10 OMpPEneNeHHOMY WwabNoHy, ohopMIATL CrocobHOCTH
JlaGopaTopnas pabora OObACHATL GHonoruueckuit €€ pe3yJbTaThl U HA UX OCHOBE JeNaTh ydalmxes,
«Ilaoabi» CMBIC/1 PACTIPOCTPAHEH s BbIBO/IbI O 3HAYEHMH NJIONOB B MPUPOAE U MOTHBHUPOBATH K
TJIONOB U CEMSIH. YKH3HHM YesoBeKa. MOY4YEHHUIO HOBbIX

Cnocobel pacnpoctpanenus | OnucsiBaTh crocobs 3HaHUWH
NJIONOB Y CEMsIH pacnpocTpaHeHus. IlpoBoanTs Grosoruueckue nccnenoBanms 1 JanbHelwemy
(camopaszbpackiranue, YcranapnuBarh B3anMOCBA3b | M OOBACHATH UX pesynbTaThl, AenaTh H3YUYEHHIO
pacnpocTpaHeHue cemsH CTPOEHHs NNOAOB U criocoba BbIBOAbI. €CTECTBEHHBIX HayK.
BOJIOM, BETPOM, KHUBOTHBIMH | WX pacnpocTpaHeHus CpaBHuBaTL YBUIEHHOE C NPUBENEHHBIM B
M YEJIOBEKOM), yuebHuke u3obparkeHnem.
Guonoruueckas posb ITOro
[Tpouecca.

Paznen 3. Kusnenestensuocrs PACTUTENBLHOrO opranusma (9 u)

18 | MunepanbHoe Ponb nutanus B xusuu OO6BACHSTH CYLIHOCTD IIpoBoanTs GHosNOrHUECKHe HecnenoBanms PopmupoBath uHTEpPEC
(no4yBeHHOE) pactenns. OcobeHHocTH NIOHATHS KITUTAHMEY. U 00BACHATH K U3YYEHHMIO MPHUPOIbI,
NUTaHHe NIUTaHUS pacTeHus. Boinenars cyuiecrsentble MX PE3yJbTaThl, ANATh BbIBOMbI. pa3BHBaTh

MunepansHoe (nousenHoe) NPHU3HAKY MUHEPANLHOrO Cobmonats npasuna paboTsl B xabuxeTe UHTENNIEKTYaNbHbIE W
nutasue. Mexanusm NUTAHUS PACTEHUH. 6uonorum TBOpYECKUE
NOYBEHHOTO MUTAHMUS. OObscHATL ponb CrocoOHOCTH
3HaueH1e MUHEPATbHbIX MHHEDaJIbHOTO NMUTaHUs B yualjmxcs,
BELIECTB [UJIs1 pacTEHUS YKU3HU pacTeHuns. MOTHBUPOBATH K
YcraHaBnuBaTh B3aMMOCBS3DL NOJTYYEHHIO HOBbIX
TIOYBEHHOTO NHTAHUS U 3HaHUM
YCIIOBUH BHELIHEN cpensl. W nanbHenwemy
OBocHoBbIBATL pons M3YUYEHHIO
MMHEPaNbHbIX BELLECTB B €CTECTBEHHBIX HayK.
npoueccax
KU3HEAEATENILHOCTH
pacTeHus

19 | BozaywHoe OcobenHocTH Bo3AyWwIHOTO OOBBACHSITL CYLIHOCTD IlposoauTs Gronoruueckue uccnenosanms dopmMHUpoBaTH HHTEPEC
NUTAHHE nutanmns (porocuHTesa) NOHATHA «(HOTOCHHTESY. 1 00BACHATS K M3yYE€HMIO NIPHUPObI,
(doTocunTres) pacTenuii. Ycnosus XapakTepu3oBaTh yCOBUS WX PE3YJIbTaThl, AeNaTh BLIBOALI. pa3BuBaThL

nporekaHus hoTocHHTE3A.
3Hauenmne oTocUHTE3A
B npupoae

NpoTeKaHus (hOTOCHHTESA.
OBocHoBbIBaTH KOCMHUECKYIO
POJIb 3€NE€HBIX pacTeHUH

Cobmonats npasuna paboTsl B kabuHeTe
ouonorum

HUHTENNIeKTYaNbHbIE U
TBOpYECKHE
CNnocoOHOCTH
yvauuxcs,
MOTUBHPOBATH K




HUcnapenune Boabl

tyHkumMs cTebns.
[lepensykenne Bonpr,
MHHEPANbHbIX BELIECTB B
pactenun. KopHesoe
nasnenue. Mcnapenune Boas
Jnctbimu. Jlabopatopubie
pa6oTel «Kopuepoe
naBJjieHue»,
«Ilepeasnixenne Boab! n
MHHEPAJbHBIX BelIeCTB,
«IlepenBuixenue
OPraHHYeCKHX BELIECTBY,
«Mcnapenne Boabl
JIUCTBAMH»

opraHmsMe.
O6bacHaTL ocobenHocTH
NepEeNBHIKEHHUS BOb,
MHHEpPaNIbHbLIX U
OPraHWYeCKMUX BELIECTB B
pacTeHunx. XapakrepuszoBaTs
MEXaHU3MBbl,
obecneunBatolme
nepeMelleHUe BELeCTB.
Ha3zbiath wactu nposonsieit
CHCTEMbI pacTeHus.

UX PE3yNbTaTbl, A/IaTh BbIBODI.
Cobmonats npasuna paGoTsl B kaGHHeTe
Ouosnoruun

YUUTbCS BLINONHSTH nabopaTtopHyto paboTy
10 onpeaeneHHomy wabnouy, opopmasTs
€€ Pe3yNbTaThl KU HA WX OCHOBE AENaTh
BbIBOAbI

NOJTYYEHHIO HOBbIX
3HaHUH
Y nanbHelwemy
H3YUEHHIO
€CTECTBEHHbIX HAYK.
20 | JAbixanue 3HaueHue ObIXaHus B KU3HU | OGbACHATD CYLIHOCTb IlpoBonuTs Gronoruueckue uccnenosanms ®opmuposats uHTEpec
pacTeHus. TIOHATHS (IBIXAHHEY. 1 OOBSACHSATDL K M3YyYEHHIO MPHUPOLIbI,
["a3006MmeH. Ponb yeTbu, Xapakrepusosats npouecc WX Pe3YJbTaTbl, NeJaTh BbIBOILI. pasBuBaTh
UEUEBUUEK U [bIXaHWs pacTeHuit. Cobmopats npasuna paboTsl B KabuHeTe WHTENINEKTYalbHBIE U
MEXKIETHUKOB B YcTanaBnmBarh B3aMMOCBA3b | GHONOrHH TBOpPYECKHE
razoobmeHe y pacTenuii. NbIXaHUs PaCTEHHH U YUUTBCH BLIMONHSTH JabopatopHyto paboty | cnocoGHocTu
CpaBHeHue AbIxaHus 1 doTocunTesa. No onpeneneHHomy wabnoxy, ohopmnsTs yyalmxes,
toTocunTesa. €€ PE3yNIbTaThl M HA X OCHOBE AENATh MOTHBHUPOBATL K
JlaGopaTopHas pa6ora BLIBOJbI NOJTYYEHHIO HOBLIX
«Ab1xanne» 3HaHUH
W JanbHedwemy
H3YYEHHUIO
€CTECTBEHHBIX HAyK.
21 | Tpaucnopt INepensmxenue setecrs y O6bacHaTH posb TpancropTa IIpoBomuTs GHonornueckue necnenosanns Dopmuposars uHTEpec
BelleCTB. pactenuit. I[lpoBoasias BELIECTB B PACTUTEILHOM 1 OOBACHATH K U3YYEHHUIO NPHPOIb,

pa3BuBaThL
UHTENIEKTYaIbHbIE U
TBOpYECKHE
CrocobHOCTH
yyalumxcs,
MOTUBHPOBATH K
NOJIYYEHHIO HOBbIX
3HaHUH

M nanbHeHwemy
M3YUYEHUIO
€CTECTBEHHbBIX HAYK.




22 | PazapaxumocTts u
ABHIKEHHe

1

Paznpaxxumocts —
CBOHCTBO JKHBBIX
opraHu3moB. Peakuus
pacTeHui Ha u3MeHeHus B
OKpy»arouen cpeze.
Poctosbie Bewecrea —
PacTUTE/IbHbIE FOPMOHBI.
Buopurmel

OnucbiBaTh peakimm
pacTeHwWi Ha U3MEHEeHUs B
OKpy’KatoleH cpene.
Xapakrepusosars ponb
POCTOBbBIX BELUECTB B
perynsumu
KH3HENEATEILHOCTH
pactenuii. [IpuBoguTs
NpUMepbl GHOPUTMOB y
pacTteHui

[IpoBoauTs Gronoruueckue ucenenosanms
1 00bACHATE

HX pE3YJIbTaThl, A€ATH BLIBOLI.
CobmonaTs npasuna paboThi B kaGunere
Buonoruu

Dopmuposars nuTepec
K U3YUYEHHIO NMPUPOIbI,
pasBuBaTh
MHTEJIEKTyaNbHbIE U
TBOpYECKHE
cnocobHocTH
ydaiuxcs,
MOTHBHUPOBATL K
NOJYYEHUIO HOBBIX
3HaHUMH

W JanbHelwemy
H3YUYEHUIO
€CTECTBEHHbIX HayK.

23 | Boinenenue.
O6men BewecTs n
JHEPIruu

24 | PasmHoxenne.
Becnoaoe
Pa3sMHOXeHHe

Briaenenue y pacrenuii:
yHoajieHue NpoaAYKTOB
obmeHa BeLecTs uepes

yCTbhHua, HEYEBUYKH, KOpHH.

Jlucronan. O6men BewecTs
W 3Hepruu. CocraBHble
KOMIOHEHTb! 0OMeHa
BELLECTB

Buonoruyecxoe 3nauenme
pazmHoxeHusa. Croco6bl
Pa3MHOXEHMs pacTeHnH
(nonosoe u Gecnonoe).
®dopmbl becnionoro
pasmMHOMKeHus. Popmbi
BEreTaTHBHOIO
Pa3MHOMXEHuUs.
Vicnonb3osanue
BEreTaTHBHOrO
pa3MHOMEHHs pacTeHmit
YEJIOBEKOM.
JlabopaTopuas paGora
«BereraTuBHoe
pasMHoXeHHue»

O6bacHsTL cymHocTs
MOHATHH «BbBIAETEHUE) U
«0OMeH BewlecTs.
OOGBACHATL postb BblnEneHUs B
npouecce obMeHa BellecTs.
IlprBoauTs Npumeps
BbIACTUTENbHBIX MEXAHM3MOB
Y pacTeHui.

llpuBoauTs nokasarenncraa
TOro, 4TO OOMEeH BeulecTs —
BaXcHeH1ee CBOMCTBO HUBOTO

XapaxTepusosars ponb
Pa3MHOEHUS B )KM3HH
KUBBIX OPTaHW3MOB.
Ob6bACHATL 0COBEHHOCTH
Gecnosoro 1 nonosoro
CNocoBOB pasMHOMEHMS.
Onpenensts npenmyiuecrsa
NIOJIOBOTO Pa3MHOXKEHMS
nepen

Becnonbim.

Onpenensats ocobernocTy
BETETATHBHOIO Pa3MHOKEH M.
ITpumenaTs 3HaHus o
cnocobax BereTaTHBHOIO
Pa3MHOXEHMs Ha NpakTHKe.

IIpoBoauTs Guonoruueckue uecnenosanus
W OOBACHATH

WX DE3YJIbTATbl, AEJATH BbIBOALI.
Cobmonars npasuna paGoTs! B xabureTe
Ouonorum

ITpoBoauTs Gnonoruueckue necnenosanns
H 0OBACHATD

WX DE3yNbTaThbl, AeNaTh BbIBOMALI.
Cobmonars npasuna paGoTs! B kabuneTe
Ouosnorun

PopmupoBath HHTepec
K M3YUEHHIO NPUPOIbI,
pasBuBaThL
UHTENIEKTyaNnbHbIE Y
TBOpUECKHE
crnocobHocTH
yudawuxcs,
MOTHBUDPOBATH K
NONYYEHUIO HOBbLIX
3HaHUH

W JansHehwemy
U3YYEHUIO
€CTECTBEHHbIX HayK.

DopmMHpoBaTh HHTEpEC
K M3Y4YEHHIO NPUPOIbI,
pa3BMBaThL
HHTE/INIEKTYaNlbHbIE U
TBOpYECKHE
CrnocobHOCTH
ydawmxcs,
MOTHUBHUPOBATL K
NONYYEHUIO HOBBIX
3HaHUH

W nanbHenwemy
H3YUYEHHIO
€CTECTBEHHBIX HayK.




25 | Ioaosoe TIlonooe pasmHoseHue OOBbscHaTL Guonoruyeckyo IlpoBonuTs GHonoruyeckue uccnenoranms PopmupoBars HHTEpeC
pasMHoOKeHHe TIOKPBITOCEMEHHbIX CYLUHOCTb LIBETEHMS, 1 OOBSICHATH K U3YUEHHIO MPUPOIbI,
NOKPbLITOCEMEHHbI pacreHunii. Liperenue. OMBIIEHHS U MX PE3yJIbTaTbl, N€SaTh BLIBOALI. pa3BMUBaTh
X (UBETKOBBLIX) Oneinenue (camoonsinenye, OIJIOOTBOPEHMS. Cobmonatb npasuna paboTsl B kabuHeTe MHTENNEKTYabHbBIE U
pacTrenuii NEPEeKPECTHOE OTbIIEHHE, Xapakrepuzosarh Buonoruu TBOPUECKHE

MCKYCCTBEHHOE OMbIIEHKE). | 0COGEHHOCTH NpoLecca CrnocobHOCTH
Onnonorsopenue. JIpoiiHoe OIJIONOTBOPEHUS Y yualumxces,
OTJIONOTBOPEHHE, LIBETKOBbIX PACTEHHIA. MOTHBUPOBATH K
Ob6pazoBanue nnonoe u XapakTepu3oBaTh CyLHOCT NOMY4YEHHIO HOBBIX
CEMSH ABOHHOTO OMJIOAOTBOPEHUS 3HaHUH
W fanbHeHwemy
H3YUYEHHIO
€CTECTBEHHbIX HAYK.
26 Konmponvuas
padoma
(3a 3 uemeepmy,)
27 | PocT u pazBuTHe PocT v pazsurue — Onpenensits ocobeHHOCTH IIposoanTs Gronoruueckue nccnenosanns PopMUpOBaTh UHTEpEC
pacTeHuii CBOMCTBA KMBBIX POCTa ¥ pa3BUTHUS pacTeHMUH. M OODBACHATD K M3YUYEHHIO NMPUPOabI,

opraHusmos. Poct XapaxkTepu3oBaTs ITanb UX PE3YJIbTaTbl, AT BLIBOMAbI. pa3BHBaTh

pacTeHuii. Pazsutue HMHIANBUIYaANBHOTO Pa3BUTHS Cobmonars npasuna pa6oTs B kabuneTe UHTENNEKTYalbHblE U

pacTenunii. MHauBuayansHoe | pacremus. Buonoruu TBOpUECKHe

pasBuTHE (3aPOAbILLEBBI CpaBHuBaTh HagzemHble 1 CrocobHoCTH

NEPHON, NEPHUOA MOJIOAOCTH, | MOA3EMHbBIE THIIb] ydawmxces,

NEPHOJ 3pENOCTH, NEPHO NpopacTaHus cemsH MOTHBHUPOBATh K

c¢rapoctu). Tunbl MOJIYyHYEHUIO HOBbIX

NpopacTaHns CeMSH 3HaHMH

(HanzemHsI, nonzemubIi) W nansHelwemy
U3YUEHHIO
CCTECTBEHHbIX HayK.

Pasznen 4. Knacendukanns usercospix pacrenuii (4 u)

28 | Knaceni Knacenduxauus BbinensTts npuznaxy CpaBHuBarh npesncrasureneii pasHbIX rpynn | POpMUPOBATH MHTEPEC
UBETKOBbIX NOKPBLITOCEMEHHBIX ABYNONBHBIX ¥ OAHOAOMBHBLIX | PACTEHWH, ONpeaensTs YEPTb! CXOACTBA U K U3YUEHHIO NPUPOLI,
pacTeHnii (UBETKOBbBIX) PACTEHHIA. PacTeHuiA. Paznuuus, NenaTh BLIBOALI HA OCHOBE pa3BMBaTHL

OcHoBHbIe Npr3Haky PacnosnasaTth Ha pucyHkax, B CPaBHEHHSA UHTENIEKTYallbHbIE U
pacTeHnii knaccos TabiMLaX M Ha HATYPanbHbIX TBOpHECKHE
NBYNOAbHBIX W 00beKTax MpeacTaBuTENe} cnocoBHocTH
0oAHonoNbHbIX. CemeiicTBa KJ1aCCOB U CEMENCTB yuaumxcs,
NOKPBITOCEMEHHBIX NOKPbITOCEMEHHbIX PACTEHMI, MOTHBUPOBATHL K
pacTeHmi OnacHble 415 Yenoseka NONYUEHUIO HOBBIX
pacrenus. 3HaHUM

U nanbHenwemy

M3YUEHHIO

€CTECTBEHHBIX HayK.

29 | Kaace Knacc [lsynonsHbie. Boiaensts ocHoBHbIE CpaBHHBATL OOLEKTbI, BLIAENATH 4epThl Popmuposarh HHTEpec
ABynoabHbie. Cemelicrsa: [IpU3HaKK Kacca NBYNONbHbIX | CXOLCTBA M pasinums K U3YYEHHMIO NPUPOIbI,

L CemeiicTsa KpectouserHsie, pacTenunit. OnucsiBats Ilnannposars yuebnyio nestensHocTs npu pazBuBaThL




Kpecrousernsie,
PozouBernbie

30

Knace
JABynoasuble.
CemeiicTBa
BoGogbie,
IMacnénosnie,
ChoxkHouBeTHbIe

Posousernsle.
XapakrepucTuka
CeMEHNCTB. 3HaueHHe
pacTenui cemeiicts
Kpecrouserhuie,
Posousernbie B npupone
M XKH3HM YesloBeka.
CenbckoxossiiicTBeHHbIE
pacrenus. JlabopaTopuas
pa6oTa «Ilpusnaxn
pPacTeHu# cemeiicTB
Kpecrousernbie,
PozouseTrnbie»

Knacc IBynonsHele.
CemeiicTBa AByn0MbHBIX
pactenuii: bobosbie,
INacnénossie,
CnoxHouBeTHbIe.
XapakTepucruka cemeiicTs.
3HaueHue pacTeHuit
cemeiicTs bo6Gosbie,
[Nacnénosbie,
ClOXHOLBETHbIE

B MIPHUPOIE M HH3HU
yesioBeKa.
CenbckoxossiicTBeHHbIE
pactenus. JlabopaTopuas
pabora «CemeiicTBa
bo6osrie, IMacaénosele,
CaoxHouBeTHbIe»

XapaKTepHbIE YepThl CeMeicTs

KpecrougeTtheie,
PozougeTHble.
Pacnosnasats Ha pucynkax,
B TabJMuax M Ha
HaTypasbHbIX 00bEKTaX
NpeacTraBuTeNnel aTux
CEMENCTB.

IpuBoanTs npumeps
CEJILCKOXO3AMCTBEHHbIX U
OXPaHAEMbIX pacTEHMI.
OnucbiBaTh OTAMUUTENbHBIE
NpU3HaKU CEMENCTB.

Bblaensats ocHoBHbIE

TNPU3HAKK Knacca ABYNOJIbHBIX

pacTenuii. OnuceiBats

XapaKTepHbIE YePThl CemMeicT

BobGosble, [Nacnénossie,
CHOHOLBETHbIE.

PaCﬂO3HaBaTb Ha pUCyHKax, B

TabNMLAX M HA HATYpaNbHbIX
obbekTax npeacraBuTeneii
3TUX CEMENCTB.

IlprBoanTs npumeps
CeJIbCKOXO3AHCTBEHHBIX 1
OXPaHAEMbIX PACTEHMI.
OnucbiBaTh oTIMUMTENLHbIE
NPpU3HAKK CEMeHCTB.

NOArOTOBKE K NMPOBEAEHHIO GUONOrMYECKOro
HccaenoBaHus

3anaBaTb BOMpPOCHI, HEOOXOAUMbIE [Jis
OpraHu3auuM cOOCTBEHHON AEATENLHOCTH U
COTPYAHHYECTBA C ONHOKIACCHUKAM 1
OcBouThb npuémel paboTb ¢
OMNpEeaeTUTENIMH.

CpasHuBath npencrasureseii pasHbIX rpynn
PacTeHHH, ONpeaensTh YepThl CXOACTRA 1
pasninuus, nenath BLIBOAbI Ha OCHOBE
CpaBHEHMUsS.

CoGmonats npasuna paGoTsi s

xabuHeTe Guonorum

CpaBHuBaTh 0OBEKTHI, BLIAENSTS UepTol
CXOICTBA M Pa3aHUUs

Inanuposats yuebuyio nesrenbhocts npu
NOATOTOBKE K NMPOBEAECHUIO BUONOrUUECKOTrO
MCCen0BaHus

3anasaTh BOnpockl, Heo6XoAUMBbIE 115
OpraHu3alMu COOCTBEHHON NeSTeNbHOCTH 1
COTPYAHHUYECTBA C OAHOKIACCHUKAM U
Ocgouts nprémsl paboTsi ¢
ONpenenuTeNnamu.

CpasuuBars npencrasuteneii Pa3HbIX rpynn
PacTeHU, OnpenensiTs HePTH CXOACTRA U
pasnnyusi, NesaTh BLIBOAL! HA OCHOBE
CPaBHEHMUS.

Cobmonars npasuna paGots B

xabuHeTe Guonorum

HMHTENNEKTYaNbHbIE U
TBOpUECKHE
CnocobHoOCTH
yyalmxcs,
MOTHBHPOBATDb K
MOJIYYEHUIO HOBBIX
3HaHUH

W lanbHelimemy
H3YUEHUIO
€CTECTBEHHbLIX HaYK.

®opmHpoBaTs MHTEpec
K M3YUEHMIO NPUPOabI,
pa3BMBaThL
WHTENEKTYaNbHbIE U
TBOpYECKHE
CrocobHOCTH
yyawmxces,
MOTHBHPOBATH K
NOJYHYEHUIO HOBBIX
3HAHKUH

W nansHekwemy
H3YUeHHUIO
€CTECTBEHHbIX HayK.

31

Knace
OaHononbHbIE,
CemeiicTsa 3naxn,
Jlnneiinnie

Knacc Onnononbhsie.
CemeHcTBa ONHOOONbHbIX
pactennii: 3nakm,
JIunedinsie.
XapakrepucTuka cemeiicTs.
3HaueHHe pacTeHwuii
cemeincTs 3naky, Jlunelinsle
B IIPUPOAE M HKHU3HU
uenosexa.
CenbckoxossiicTBeHHbIE
pacrenus. Jlaboparopuas
paboTa «CemeiicTBa
3aakn, JInaeiinpies

Brinensts ocHoBHbIE
NpU3HaKH knacca
OAHOAOJBLHbLIX pacTeHuH.
OnmncbiBaTh xapakrepHble
4EPTbl ceMENCTB 3naky,
Jlnnedinblie. Pacnosnasats Ha
pucyHkax, B Tabauuax v Ha
HaTypanbHbIX 0ObEKTAX
NpeacTaBUTENEN ITHX
CEMENCTB.

IlpnBoanTs npumeps!
CENIbCKOXO3AMCTBEHHbIX U
OXPpaHAEeMbIX pacTEHUIA.
OnucbiBaTh OTAHYUTENBHbIE
NPU3HAKK cemMelicTB.

CpaBHuBaThL 06BEKTHI, BLIAENSITS UepThl
CXOACTBA U pa3nuuus

Inannposats yuebuyio nesrensHocTs npu
NOATOTOBKE K NPOBEAECHUIO OHONOrMUECKOTO
MCCNEeN0BAH NS

3anasath BONPOCHI, HEOGXOANUMbIE 151
OpranM3aunm COOCTBEHHON ACATENbHOCTH 1
COTPYAHMUECTBA C OMHOKIACCHHUKAM 1
Ocsouts npnémsr paboTs ¢
ONpenennuTeNaMH.

Cpasnusath npencrasureneii Pa3HbIX rpynn
PaCTeHWH, ONpPenensTs YepTh CXOACTBA 1
Pasinyuns, NeENaTh BLIBOAbI HA OCHOBE
CpaBHEHHS.

Cobaronars npasuna padotsi B

KabuHeTe BHOOrHH.

PopmHpoBaTs HHTepec
K M3YUYEHHIO NPUPOIbI,
pa3BuBaThL
MHTENNEKTYaNbHbIE U
TBOpUECKHE
CnocobHoCcTH
ydaumxces,
MOTHBHPOBATD K
NONYUEHUIO HOBBLIX
3HaHUH

W fanbHeHdwemy
H3YUEHHUIO
€CTECTBEHHbBIX HayK.




[

Paznen 5. Pactenus u OKpy:xalowas cpeaa (2 u)

|

32 Konmponvnasn
padoma
(3a 4 uemeepns)

33 | PacTurenbuble
coobecTBa

ITonsaTue o pacTurensHom
coobuiecTse -huToLEHO3E.
MHoroo6pasue
turouenoson
(ecrecTBenHble,
UCKYCCTBEHHbIE),
ApycHocTs. Ce30HHbIE
M3MEHEHUS B PACTUTENbHOM
coobwectse. Cmena
tuTouenozon

OBbacHATL cywHoCT
NOHSATHA «PACTHTENBHOE
coobuecTBo». PaznuyaTs
buToLEHO3DI

€CTECTBEHHbIE U
HCKycCTBEHHbIe. OLEeHMUBATD
Bronoruueckyio pons
APYCHOCTH.

OO6bACHSITD NPHYHHBI CMeHbI
duToueHo308

3anaBaTh BONPOCI, HEOBGXOAUM bIE st
OpraH13alMH COBCTBEHHOM AeSTeNbHOCTH H
COTPYIHHUYECTBA C OAHOKIACCHHKAM U

®opmuposaTs HHTEpeC
K M3YYEHHIO NPUPOILI,
pa3BMBaTL
MHTEJIEKTYaNbHbIE Y
TBOpUECKHE
CroCOOHOCTH
ydaiuxcs,
MOTHBHPOBATH K
NOJIYYEHUIO HOBBIX
3HaHuH

Y nanbHeiwemy
M3YYEHHIO
€CTECTBEHHbIX Hayk.

Urorosmiii ypok.
Pacrenusn B
HCKYCCTBE,
mMubax, norzuu,
JINTEpaType n
MY3biKe

Hcropus passutus
OTHOWIEHHS YeIOBeKa

K pacreHusm. Jlio608b K
LBeTam. DCTeTHyecKoe
3Ha4YEHHUE pacTeHuU.
Pactenus B xusonucy,
Pacrenus B ApPXMTEKTYPE,
NPHKNAAHOM UCKYCCTBE.
Pacrenus B MuUax, no3zuu
v iureparype. Pactenus u
My3biKa. PacTeHus-CUMBOIbI

XapakTrepu3osaTh posb

PACTEHHH B *M3HU yenoBeka.

AHanu3uposarts
3CTETHYECKY1O

POJIb pacTeHui.
TpuBoanTs npumepsi
HCIIONIb30BAHUS YENOBEKOM
pacTeHuH B xxMBONMCH,
N0231K, IuTEpaType U
My3bIKe.

TlpuBoanTs npumeps
pacTeHni-cUMBOJIOB

3anasath BONpoCkl, HEOGXOANUMbIE 115
OpraHmsalnyu COGCTBEHHON NESTENLHOCTH 1
COTPYAHWUECTBA C OAHOKNIACCHHUKAM U

®opmupoBaTs HHTepec
K M3YHEHHIO NPUPOLbI,
pa3BuBaTh
WHTENIEKTYalbHble U
TBOpYECKHE
CrocobHOCTH
ydalmxcs,
MOTHBUPOBATDL K
NOJIYYEHUIO HOBBIX
3HaHUH

W NalbHeRwemy
H3YYeHHIO
€CTECTBEHHbIX Hayk.
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