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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma no 6GMONOrMM Ha YPOBHE OCHOBHONO 06LLero o6pa3oBaHMA
COCTaB/leHa Ha OCHOBe TpeboBaHW K pe3y/nbTaTaM OCBOEHMSI OCHOBHOM
0bpa3oBaTe/iIbHOW NPOrpamMmbl OCHOBHOIO 06LLEro 06pasoBaHns, NpeacTaBeHHbIX
B PIrOC 000, a Takxe (heaepanbHOM paboyert nporpaMmMbl BOCNUTaHUS.

MporpamMma no 6uonorMM HanpaeneHa Ha (HOPMUPOBaHWE €eCTECTBEHHO-
Hay4HOM rpPamOTHOCTN 00YyYaroLUMXCA U OpraHn3aumio U3yyeHus G1Monormm Ha
[eaTeNbHOCTHOM OCHOBE. B nporpamme no 61o10rMm y4nTbiBatoTCA BO3MOXHOCTY
yyebHOro npeameta B peanmsaumm TpedoBaHMit PrOC OO0 K nnaHMpyeMbiM
NMYHOCTHBLIM U MeTanpeaMeTHbIM pe3ynbTataM 00y4YeHWs, a TakKe peannsaums
MEXNPeAMETHbIX CBA3e eCTeCTBEHHO-Hay4YHbIX Y4YebHbIX NPeAMETOB Ha YPOBHE
OCHOBHOI0 06LLero o6pa3oBaHus.

B nporpamme no 6uonorny onpefenstoTca OCHOBHbIE LEMN U3Yy4YeHUs
610/10rMN Ha YpoBHe OCHOBHOIO 06LLero obpasoBaHus, NiaHUpPyemMble pesysnbTarhbl
OCBOEHMA  nporpaMMbl MO OWMOMOIMK:  JIMYHOCTHbIE,  MeTanpeameTHbIe,
npeaMeTHble. TMpeAMEeTHbIE NNMaHUPYeMble pe3ynbTaTbl fAaHbl A7 KaXAOro roga
N3yyeHns Gronorun.

Bruonorvsa passmBaeT NpeAcTaB/ieHNs O MO3HABAEMOCTU XKMBOI MPUPOAbI U
MeTofax ee MNo3HaHusA, Mo3BOJISET CHOPMMPOBATL CUCTEMY Hay4HbIX 3HaHWW O
XXMBbIX CUCTEMAX, YMEHUS UX NOMyYaTb, NPUCBaMBaTb U NPUMEHATb B XXMU3HEHHbIX
CUTYyauusX.

Buonornyeckas noAroToBka o06ecreyrBaeT MOHUMaHME 06y4yaroWwmmmncs
Hay4YHbIX MPUHLMNOB YeNOBEYECKOW [esTe/lbHOCTU B MNPUpPOAe, 3aKnafblBaeT
OCHOBbI 3KO/I0rMYECKO KyNbTypbl, 340P0BOI0 06pa3a KM3HMU.

HeassiMmu u3ydyeHusi OHOJOTHM HA YPOBHE OCHOBHOIO 00OILEro
00pa3oBaHus SIBJISIIOTCS:

(bopMMpOBaHMe  CUCTEMbl  3HaHWA O MNpU3HaKax W npoueccax
XN3HeAeATeIbHOCTM GMOIOMMYECKMX CUCTEM Pa3HOro YPOBHSA OpraHu3aumu;

(hopMUpOBaHME YMEHWIA MNMPUMEHATb METOAbl OMOMOrMYECKOn HayKu ans
N3y4YeHns B1ONOrMYeCKNX CUCTEM, B TOM YMC/IE OpraHn3Ma YeoBeka;

(hOpMUPOBaAHNE YMEHWIN WCMONb30BAaTb WH(OPMALMIO O COBPEMEHHbIX
AOCTUDKEHUAX B 06M1acTV 6ronorum ans 06bACHEHUS NPOLLECCOB U ABNEHNIA YKNBOW
MPUPOLbI M XXMU3HEAEeATENbHOCTN COBCTBEHHOIO OPraHn3ma;

(hOpMUPOBaHNE YMEHUI OODBACHATL POMb  OMONOrMKM B MPaAKTUYECKOMN
[eATeNIbHOCTU NtOLEN, 3Ha4YeHne GMOOrMYecKoro pasHoo6pasms 41s COXpaHeHUs
6rocdepsbl, NocneAcTBUS AeATeNbHOCTY YesloBeKa B NPUPOLE;

(hopMUPOBaHME  3KO/IOMMYECKON  KynbTypbl B LENSX  COXpaHeHus
COOCTBEHHOIO 3[,0POBbS 1 0XPaHbl OKPYXXatoLLelt cpeabl.



JlocTu:keHue 1eJieid NporpaMMbl MO OHOJIOTHMH  O0ecmeYynBaeTCs
pelieHueM CJAeAYIMX 3a1aY:

npuobpeTeHre  o0y4YalWMMWUCA  3HaHWWA O  JKMBOM  NPUPOAE,
3aKOHOMEPHOCTAX CTPOEHUSA, >KU3HELEeATE/IbHOCTU W CpefoobpasytoLleil posu
OpraHM3moB, O pPOAM OGMONOrMYECKON HayKuU B MPaKTUYECKON [AeATe/lbHOCTY
noaen;

OBNafleHVe YMeHUSMU MPOBOAUTbL UCCNEAOBaHMA C  UCMO/b30BaHUEM
6ronornyeckoro 06opyoBaHUS;

OCBOEHVEe NMPUEMOB paboTbl C BMOOrMYECKON HGOPMaLIMER, B TOM YKC/e O
COBPEMEHHbBIX [OCTWMXKEHUAX B 006M1acT 6UoNorMmn, eé aHain3 U KpUTUYeCKoe
OLeHVBaHWE;

BOCMNUTaHME GUONOMMYECKN W 3KOMOMMYECKN FPAMOTHOM IMYHOCTU, FOTOBOM
K COXpaHeHM0 CO6CTBEHHOMO 3,0POBbS 1 0XPaHbl OKPYXKatoLLelt cpeabl.

N3ydeHne maTepmana MOXET OCYLLECTB/IATLCA Ha TakMx 06pa3oBaTe/lbHbIX

nnatgopmax, kak: AKnacc, PALU, nHdoypok. ObpasosaTesibHble ponku ¢ KOTy6
TakK >Xe MOryT 6bITb MCMO/b30BaHbl B KayecTBe 00yvatowmx pecypcoB. CBsA3b C
YUYEeHVKaMK OCYLLIECTBISIETCA Yepe3 BKOHTaKTE, 3NEKTPOHHbIV XYpHarl.
BHeypquaﬂ ACATCIABHOCTh IO TPEAMETY COITTACHO KAJICHAAPHOI'0 ILJIaHA
padoueii mporpamMMbl BOCIHMTAHHsI: Y4yaCcTWe B LWKO/MbLHOM 3Tane BOLU
(ceHTAGPBL-0KTAOPL), HIK «Llar B 6yayliee— (AHBapb), B KOHKypcaxX MpOeKToB.,
PUCYHKOB, N/1aKaTOB B TeYeHMe Y4eBHOro roga, aKCKypcum.
TemaTnyeckoe MJIAHMPOBaHHE MO OMOJOTHU COCTABJIEHO € y4eTOM pabdoueid
nporpaMmbl BocnmuTaHus. BocnuTtatenbHbI NOTeHUMan [JaHHOro Yy4eGHOro
npegmeta ob6ecreyvBaeT peasm3auuio  Crefyrowmx LeneBbiX NPUOpUTETOB
BocnuTaHus obydatomxca OOOQ:

- rpaskIaHcKoe BocnuTaHue — (YOPMUPOBaHME POCCUNCKOW TpadkAaHCKOM
NAEHTUYHOCTM, NPUHAANEXHOCTU K 06LLHOCTK rpaxkaaH Poccuiickoin depepauun,
K Hapofy Poccum Kak UCTOYHMKY BNacTu B POCCUMIACKOM rocyaapcTBe U CyObekTy
ThICSYENETHEN POCCUINCKOIN rocyaapCTBEHHOCTU, YBaXKEHMS K NpaBam, CBo6oAaM U
00643aHHOCTAM rpaxgaHuHa Poccum, NpaBoBOMN M NOMMTUYECKOW KyNbTypbl;

- NATPHOTHYECKOE BOCIIUTAHHE — BOCMMUTaHME N06BM K POAHOMY Kpato,
PoaunHe, CBOEMY Hapody, YBaXXEHUS K APYrMM Hapogam Poccumn; MCTOPUYECKOE
NpocBeLleHre, (OPMMPOBaHME POCCUIACKOTO HaLMOHANbHOM0 MUCTOPUYECKOro
CO3HaHWS, POCCUINCKON KyNbTYPHOW MAEHTUYHOCTY;

- AYXOBHO-HPABCTBCHHOC¢ BOCIIMTAHHC — BOCNMMTaHMe Ha OCHOBE
AYXOBHO-HPaBCTBEHHOW KynbTypbl HapoAoB Poccun, TPaguMLMOHHBLIX PEennrui
HapogoB Poccuu, hopmupoBaHne TPaAMLUMOHHBIX POCCUNCKUX  CEMEMHBIX
LIEHHOCTel; BOCNUTaHME 4YeCTHOCTWU, A06pPOThbl, MWUNOCEPAWs, CrpaBeannBOCTY,
APY>XeNntobus 1 B3aMMONOMOLLY, YBXKEHWSA K CTapLLUM, K NaMATL NPeAKOoB;



- ICTEeTHYECKOe BOCIUTAHHE — (POPMUPOBAHNE 3CTETUYECKOW KYNbTYpbl
Ha OCHOBE POCCUMINCKUX TPafULUMOHHBIX LYXOBHbIX LEHHOCTEN, NpuobLieHre K
Ny4ywM 06pasLam 0Te4eCTBEHHOI0 Y MUPOBOMO UCKYCCTBA;

— (l)PBPI‘ICCKOG BOCIIUTAHHUC, (l)OpMI/IpOBaHI/Ie KYJbTYPbI 3/10POBOI'0
o0pa3a KM3HM M YMOIMOHAJIBLHOTO OJaromoaydusi — pPasBuUTne (PU3NYECKNX
CNOCOBHOCTEN C YYETOM BO3MOXHOCTEM W COCTOSHMS 3[0pPOBbS, HABbIKOB
6e30nacHOro noeefeHNs B MPUPOAHON WM couManbHOM cpefe, YpPesBblYaiHbIX
CUTyaUusXx;

- TPY/10BO€e BOCIIHUTaAHHE — BOCMUTAHWE YBAXKEHUA K TPYAY, TPYAAWMMCS,
pesynbTatam Tpyaa (CBOero u [Apyrux nwogei), OpveHTaums Ha TPYOOBYHO
[eATeNIbHOCTb,  MOMydeHMe  npodeccun, IMYHOCTHOE  CaMOBbIPaKEHVE B
MPOLYKTMBHOM, HPABCTBEHHO [AOCTOMHOM Tpyde B POCCUMACKOM OBLLECTBE,
[OCTUKEHME BbIAAIOLLMXCA pe3y/bTaToB B NPOeCCUOHaIbHON feaTeNbHOCTY,

— IKOJIOrHYecKoe BocmuTanue —  (POPMMPOBAHME  3KOMOTMYECKOM
KYNbTypbl, OTBETCTBEHHOr0, GEPEXHOI0 OTHOLUEHMSI K MPUPOAE, OKPY>XKatoLLEeN
cpefle Ha OCHOBE POCCUMICKUX TPagULMOHHBIX AYXOBHbIX LIEHHOCTEW, HaBbIKOB
OXpaHbl, 3aLLMTbl, BOCCTAHOBNEHMS MPUPOAbI, OKPYXKatOLLEN Cpefbl;

— HEHHOCTH HAYYHOI0 MO3HAHUSI — BOCNUTaHNE CTPEM/IEHUSA K MO3HAHMIO
cebs M Apyrux Jogen, npupoabl M 06WecTBa, K MONYYEHUIO 3HaHWUA,
Ka4yeCTBEHHOIo 06pa3oBaHNsA C YYETOM JIMYHOCTHbIX MHTEPECOB M 0OLLECTBEHHBIX
NoTPe6bHOCTEN.

OO6LLee YMCOo YacoB, OTBEAEHHbIX AN U3y4YeHUs B1ONornmM, cocTaBnsieT 68
yacoB: B 5 knacce — 34 yvaca (1 yac B Heaento), B 6 knacce — 34 vaca (1 vac B
Hefento).

MpegnaraemMblit B nporpaMMe no 6GuOMOrMM nepeveHb nabopaTopHbIX K
MPaKTUYECKMX PaboT ABNSETCA pPeKOMeHAATeNlbHbIM, Y4YUTeNb AenaeT BbI6OP
NpoBeAeHNs nabopaTopHbIX PaboT U OMbITOB C YYETOM WHAMBUAYaNbHbIX
0COGEHHOCTE  06y4aroLIMXCs,  CMWCKA  3KCMEPUMEHTa/lbHbIX  3afaHuiA,
npeg/iaraeMblx B paMkax OCHOBHOIO rocyapCTBEHHOr0 3K3aMeHa Nno 61onoruu.



COAEPXKXAHUE OBYUEHUA

5 KJIACC

1. buoJsorusi — HayKa 0 »KMBOW NPUPOIE

[MoHATME O >KM3HW. TMpU3HaKM >XMBOro (KMETOYHOE CTPOEHWE, MUTaHWe,
AbIXaHvie, BblaenieHne, pocT n apyrve npusHakn). OBbeKTbl XXMBON N HEXNBOM
MPUPOLbI, X CpaBHEHME. XK1Bas 1 HeXuBasd NpMpoaa — eMHOE Liesoe.

Bronorus — cuctema Hayk 0 >Kusow npupoge. OCHOBHbIe pa3gesbl 61onorum
(boTaHMKa, 300M10TUs, 3KOMOMMA, LUUTONOMUS, aHaTOMKA, (nsmonorua n apyrue
pasgensl). podeccun, cesizaHHble C GMONOrMen: Bpad, BeTepuHap, MCUXONor,
arpoHoM, XXUBOTHOBOA W apyrue (4-5 npodeccuin). Ceasb 6Guonornn ¢ Apyrumu
Haykamu (MaTematuka, reorpagpus n gpyrve Hayku). Ponib 6ronornm B no3HaHUu
OKpY>KatoLLero Mupa 1 NpakTUYecKom AesTenlbHOCTU COBPEMEHHOIO YesloBeKa.

KabuHeTr 6uonornn. T[lpaBuna nosefeHUss M paboTbl B KabuHeTe C
6M0/TIOTMYECKMMM NPUBOPaMU N MHCTPYMEHTaMN.

Buonornyeckne TepMUHbI, MOHATUSA, CUMBO/IbI. VICTOYHUKM BUONOTNYECKNX
3HaHWW. TlOMCK MH(opMauumM € UCMOMb30BaHMEM  Pas/IMYHbIX UCTOUYHMKOB
(HayyHo-nonynspHasa nMTepartypa, CnpaBovYHUKK, VIHTEPHET).

2. Mertoabl u3y4yeHusl s KUBOM NMPHUPOALI

HayuyHble MeToAbl M3YYeHUs XXUBOW MPUPOAbI: HabMOAEHME, SKCMEPUMEHT,
onucaHve, U3MepeHue, Knaccuukaums. MNpaeuna paboTbl C YBENNUYUTE/TbHBIMU
npuéopamu.

MeTog onucaHus B 61onorum (HarnsigHbliA, CMOBECHbIA, CXeMaTUYECKUA).
MeTog n3mepeHus (MHCTPYMEHTbI n3MepeHust). HabntogeHre 1 aKCnepuMeHT Kak
BedyLlMe MeToAbl 61MoNornn.

Jlabopamopnwie u npakmuueckue pabomot

3yyeHne nabopaTopHOro 060pyLOBaHMA: TEPMOMETPbl, BECbl, YallKu
MeTpy, NpobupkKn, mMeH3ypku. MNpasuna paboTbl ¢ 060PYA0BAHMEM B LLKO/IbHOM
KabuHere.

O3HakoM/ieHWe C YCTPOWMCTBOM /lyrbl, CBETOBOrO MWKPOCKOMa, nNpasuna
paboTbl C HUMM.

O3HaKoM/IeHWe C pacTUTENbHBIMU U XXMBOTHBIMM KNeTKaMu: ToMaTa 1 apbysa
(HaTypasibHble  mpenapatbl), WHQY30pun  Tydenskn u  rnuapbl  (roToBble
MUKponpenapaTbl) C NOMOLLbHO NyMbl U CBETOBOr0 MUKPOCKOMa.

IKCKypcuu uiu 6U0e0IKCKypcuu

OBnafieHne MeTOAaMM M3YYeHUs XXMBOM Npupoabl — HabnogeHnem W
3KCMEePUMEHTOM.

3.  OpraHu3Mbl — TeJ1a KUBOM NPUPOBI

MoHATMe 06 opraHuname. [osiaepHble U fAepHble opraHn3mbl. Knetka u ee
OTKpbITUe. K/eTOYHOe CTPOeHWe OpraHM3moB. LIMTonormsa — Hayka O K/eTKe.



KneTka — HavMeHbLUas eAMHuLA CTPOEHUS U XXU3HeLesATe/IbHOCTU OpraH13MoB.
YCTPONCTBO YBENMUNTENBHBIX MPUOOPOB: Nynbl U MUKpPocKona. CTpoeHNe KNeTKu
Moz CBETOBbIM MUKPOCKOMOM: KNeTo4Has 060/104Ka, LMTonnasma, 4po.

O[HOK/IETOYHbIE U MHOrOK/IETOYHbIE OpraHu3mMbl. KeTku, TKaHu, OpraHbl,
CUCTEMbI OpPraHoB.

YKunsHeeATeNIbHOCTb OpraHn3moB. OCO6GEHHOCTW CTPOEHUS U MPOLLeCCOoB
YKN3HeJeATeIbHOCTM Y PaCTEHUIA, XXMBOTHBIX, 6aKTepPUIA 1 rprnoboB.

CBoliCTBa OpraHM3MoB: MUTaHWe, [bIXaHWe, BblAeneHue, [OBUXKEHMe,
pasMHOXKEeHWe, pasBUTHE, Pa3fPaXMMOCTb, MPUCMOCO6/IEHHOCTL. OpraHusM —
efIMHOE Liefoe.

PasHooOpa3ne OpraHM3MoB M KX Knaccumkaums (TakCOHbl B 6GMONOrMN:
uapcrea, TUnbl (OTAeNbI), Knaccbl, oTpsAabl (MOpsAKM), CEMENCTBa, poAbl, BUbI.
BakTepm 1 BMPYCbl Kak (DOPMbl >XM3HW. 3HayeHWe OGaKTepuidi U BMPYCOB B
MPUPOLE N B XXN3HN YesloBeKa.

Jlabopamopnsie u npakmuyeckue pabomaol

3yyeHre KIETOK KOXMWLUbI Yellyu fiyKa Mof Nynoin U MMKpockornom (Ha
Mpumepe caMoCTOATENbHO NPUIOTOB/IEHHOI0 MUKporpenapara).

O3HakoM/ieHVe C NPUHLMMNaMN CUCTEMATUKIM OPraHU3MOB.

HabntogeHve 3a noTpe6eHneM BOAbl pacTeHUEM.

4. OQpranu3Msbl U cpeaa 00OMTAHUSA

MoHATME O cpede o6uTaHWA. BopgHas, Ha3eMHO-BO3AyLUHasA, MOYBEHHas,
BHYTpMOpraHu3mMeHHas cpefbl o6utaHusa. [lpefcrtasutenn cpeg  0bUTaHUA.
OcobeHHOCTHM cpef, 06UTaHUS opraHn3moB. NMpucnocobeHns opraHn3mMoB K cpeje
06uTaHnA. Ce30HHbIe M3MEHEHNA B XKU3HN OPraHn3mOB.

Jlabopamopnsie u npakmuyueckue padomeot.

BbisiBNeHMe nNpucrnoco6neHnid  OpraHnM3MoB K cpefle  obuTaHust  (Ha
KOHKPETHbIX NprMepax).

IKCKypcuu uau 6U0e0IKCKypcuu.

PacTuTeNbHbINA N XXUBOTHLIA MUP POAHOMO Kpasi (KpaeBeAeHMe).

5. Ilpupoanblie coo0IIEecTBA

MoHATME O npupoAHOM coobulecTBe. B3auMmocBA3W opraHuM3MoB B
MPUPOLHLIX coobulecTeax. lMuiesble €BA3WM B coobulecTBax. yLleBble 3BEHbS,
uenn wn cetum nutaHua. [lpomssoguTenu, noOTpedbutTenn u  paspyLunTenu
OpraHNYecKMx BeLECTB B MPUPOAHbIX coobulecTBax. [pyvmepbl NPUPOAHbLIX
coobulecTB (n1ec, nNpya, 03epo 1 Apyrue NpUPoaHbIe COOOLLIECTBA).

VcKyccTBeHHble COOOLLECTBA, X OT/IMYMTE/bHbIE NPU3HAKU OT MPUPOAHBIX
coobuecTB. TpuUMHbLI  HEYCTOMYMBOCTU  WCKYCCTBEHHbIX CO06LWECTB. Ponb
NCKYCCTBEHHBIX COOOLLLECTB B XXM3HW Yesi0BeKa.



MpupofHble 30HbI 3emaun, ux obutatenn. dnopa n gayHa NPUPOAHLIX 30H.
NaHgwadTbl: NPUPOAHLIE U KY/IbTYPHBIE.

Jlabopamopnvie u npakmuueckue pabomol.

N3yyeHne WCKYCCTBEHHbIX COOOLWECTB M WX obutatenerd (Ha npumepe
aKkBapuyma n pyrmx UCKyCCTBEHHbIX COOOLLECTB).

IKCKypcuu unu 6u0eoIKCKypCuu.

3yyeHne npmpoHbIX COO6LLECTB (Ha npumepe fieca, 03epa, Npyaa, nyra un
APYrX NPUPOAHbIX COOOLLECTB.).

3yyeHne Ce30HHbIX SBMEHWNIA B XXU3HW NPUPOAHBLIX COOOLLECTB.

6. KuBasi npupoaa v 4eJ0BeK

3meHeHMss B npupofe B CBA3NM C pasBUTMEM CE/IbCKOrO XO3SMCTBA,
MPOM3BOACTBA U POCTOM YMCNEHHOCTU HaceneHus. BnansHve YenoBeka Ha XXUBYHO
npupoay B Xofe uctopun. MnobanbHble 3KOMOrMYeckne npobnembl. 3arpssHeHme
BO3AYLUHOW 1 BOAHOM 060/104eK 3em/n, NOTepU NoYB, UX NpegoTepatleHre. MyTu
COXpaHeHuss  6uonormyeckoro  pasHoobpasus.  OxpaHsiemble  TeppuUTOpUK
(3anoBeHVKM, 3aKa3HUKW, HaLMOHa/IbHbIE NAPKK, NaMATHUKK Npupoapl). KpacHas
KHura Poccuinickoin degepaumnn. OCo3HaHME KN3HM KaK BENIMKON LIEHHOCTH.

Ilpakmuueckue padbomul.

MpoBeaeHMe akumm No ybopke Mycopa B 6/vdkalilem necy, napke, cKeepe
VI Ha NPULLKO/bHO TEPPUTOPUN.

6 KJIACC

1. Pacrure/ibHBIN OPraHu3M

boTaHMKa — Hayka O pacTeHusx. Pasgenbl 60TaHuWKWA. CBSA3b 60TaHUKK C
APYTMMU HayKamn 1 TeXHUKoW. ObLme Npu3HaKmy pacTeHWIA.

Pa3Hoo6pa3ne pacTeHUii. YPOBHW OpraHu3auum pacTuTeNlbHOro opraHunsma.
BbicLune 1 HM3LWMe pacTeHns. CnopoBble U CEMEHHbIE PaCTEHUS.

PacTuTenbHas KneTka. W3yyeHue pacTUTENIbHON KNETKW MOof CBETOBbIM
MUKPOCKOMOM:  K/eTouHad  000/04Ka,  a4po, uuTtonnasma  (nnactuibl,
MUTOXOHAPWW, BaKyONN C K/IETOYHbIM COKOM). PacTuTenbHble TKaHW. DYHKLMK
PacTUTENbHBIX TKAHEN.

OpraHbl 1 CUCTEMbI OpraHoB pacTeHuin. CTpoeHWe OpraHoB PacTUTEILHOMO
OpraHnsma, Ux posb 1 CBSA3b MeX/y COoBOiA.

Jlabopamopnsie u npakmuyueckue padomeot.

3yyeHre MMKPOCKOMMYECKOr0 CTPOEHUS IMCTa BOAHOIO PacTeHUS 3/104€EN.

N3yyeHne CTPOEHUS PacTUTENbHBIX TKaHel (ncnonb3oBaHKe
MUKpOMpenapaTos).

3yyeHne BHELLUHEro CTPOEHWS TPaBAHWUCTOrO LBETKOBOro pacTeHus (Ha
YKMBbIX NI repbapHbIX 3K3eMMN/IsSpax pacTeHWin): NacTylbsa CYyMKa, peabka Ankas,
NMOTUK KNI N apyrune pacTeHus.



O6Hapy»keHne HeopraHUYeCKNX N opraHNYecKnX BeLLLECTB B PaCTEHMUMN,

IKCKypcuu uau 8U0e0IKCKypcuu.

O3Hakom/1eHVe B Npupofe C LBETKOBLIMU PaCTEHUAMMU.

2. CrpoeHue 1 MHOTro00pa3ue MOKPHITOCEMEHHbIX PACTEHHU I

CT1poeHune cemsaH. CocTaB U CTPOEHME CeMSH.

Buabl KOpHeN 1 TUMbl KOPHEBbIX cUCTEM. BugonsmeHeHns KopHein. KopeHb —
opraH MOYBEHHOro (MuHepasibHOro) nutaHusa. KOpHWM W KOPHEBblE CUCTEMbI.
BHellHee 1N BHYTpeHHee CTPOEHWE KOPHS B CBA3WN C ero (iyHKumsmn. KopHesow
4yex/IMK. 30Hbl KOpPHA. KopHeBble BOMOCKK. POCT KOpPHA. [MornoileHne KopHAMMK
BOAbl U MUHEpPa/IbHbIX BELLECTB, HEOOXOAMMbIX pacTeHuto (KOpHeBOe [aB/ieHue,
ocMoc). BnaonsmeHeHne KOpHe.

MoGer. Pa3sutve nobera u3 noykn. CTpoeHue cTebns. BHelwHee u
BHYTPEHHee CTpoeHue nucta. BruaonsmeHeHUs MOOGEroB: KOpPHeBMLLE, K/yOeHb,
nykosuua. VX ctpoeHue, 6U0M0rMYeckoe M X035SMCTBEHHOE 3HayeHue. Mober un
MOYKK. JTIUCTOPACNO/IOXKEHME M NNCTOBAA Mo3amka. CTpoeHue N PYHKUUN iuCTa.
MpocTble W CNOXHble NUCTbA. BuaonsmeHeHus NUCTbeB. OCOGEHHOCTU
BHYTPEHHero CTPOeHWA N1cTa B CBA3N C ero yHkumamm (Koxkuua u yctbunua,
OCHOBHas TKaHb /INCTa, NPOBOAALLME MYYKN). JINCT — OpraH BO34YLUHOrO NUTaHUS.

CTtpoeHne n pasHoobpasne uBeTkoB. Coupetus. Tnogbl. Twnbl MI04O0B.
PacnpocTpaHeHne Nao[0B U CEMAH B NPUPOE.

Jlabopamopnsie u npakmuueckue padomeot.

3yyeHne CTpPOEHUS KOPHEBLIX CUCTEM (CTEPXHEBOW M MOYKOBATOW) Ha
npvmMepe repbapHbIX IK3EMMN/ISPOB UMW XXMUBbIX PACTEHWIA.

3yyeHne Mmukponpenapata KNeToK KOpPHS.

O3HakoM/eHWe C BHELIHWM CTPOEHMEM NIMCTLEB U NINCTOPACMONOXKeHEM (Ha
KOMHAaTHbIX PacTEHUAX).

3yyeHre CTpOeHMsI BeretatMBHbIX W TeHepaTMBHBLIX MOYeK (Ha npumepe
CUpPEHU, TOMOSSA N APYTUX PaCTEHWIA).

M3yyeHMe  MUKPOCKOMMYECKOro  CTpoeHWs  fmucta  (Ha  roToBbIX
MMKponpenapaTax).

PaccmatpuBaHne MMKPOCKOMUYECKOro CTPOEHMS BETKW fepeBa (Ha rOTOBOM
MUKponpenapare).

VccnefnoBaHvie CTPOEHUS KOPHEBULLA, KNTYOHS, TYKOBULbI.

3y4yeHne CTPOEHNA LIBETKOB.

O3HaKoM/IeHMe C pasMYHbIMK TUMaMK COLBETUIA.

3y4yeHne CTPOEHNS CeMsH ABYAO/bHbLIX PACTEHWIA.

3yyeHne CTPOEHNSA CeMAH OAHOAO/bHLIX PaCTEHWIA.

3. )KI/BHeIleHTe.]ILHOCTL PACTUTECJIBHOIO OPraHu3mMa

OO0OmMeH BeliecTB y pacTeHuil



HeopraHunyeckune (Boga, MWHepasibHble COMM) WM OpPraHU4Yeckue BeLLecTBa
(6en1Kun, XXnpbl, Yrnesofbl, HYKNeNHOBbIE KACNOTbI, BUTAMVHbI U pYrie BELLEeCTBa)
pacTeHns. MyHepa/ibHOe NUTaHNe PacTeHWNA. Y L0OpeHus.

IIuTanue pacreHus.

MMornowieHre KOpPHAMW BOAbI M MUHEpPasibHbIX BELLECTB, HEeOOXOANMbIX
pacTeHuto (KOpHeBOe pfaBneHve, ocmoc). lMousa, eé nnogoponve. 3HaveHue
06paboTkM  MouBbl  (OKy4MBaHWE), BHECEHWA YA0OPEHWIA, MNPOPEeXMBaHUS
MPOPOCTKOB, NOMNBA A4J1 XKNU3HWN KY/bTYPHbIX pacTeHWNA. MApONoHNKa.

doToCcMHTES. JIUCT — OpraH BO34YLLUHOI0 NUTaHUA. 3HavyeHne (HOTOCKMHTE3a B
MPUPOLE N B XXN3HWN YesloBeKa.

I[LIXﬂHl/Ie pacrenusi.

[bixaHne KOpHA. Pbix/ieHWe nouBbl ANA  YAYULEHUA AblXaHUS KOPHEMW.
YcnoBus, NpPenaTtcTBylOWMe [bIXaHWUKO KOpHel. JIUCT Kak opraH AblXaHus
(YCTbMYHbIN annapaT). [ocTynneHne B NUCT aTMOCHepHOro Bosayxa. CunbHas
3amnblIEHHOCTb BO3[yXa, Kak MpensaTcTBue ANs AblXaHust NUcTbeB. CTebenb Kak
opraH fbixaHus (Hanmuume yCTbuL, B KOXKLE, YeveBMYeK). OCOBEHHOCTU AblXaHWS
pacTeHuid. B3aumocBs3b AblXxaHWs pacTeHNs ¢ (hOTOCUHTE3OM.

TpaHcnopT BewiecTB B paCTEeHUM.

CBA3b K/IETOUYHOrO CTPOEHMA CTebnsa ¢ ero (yHKumsMu. PocT cTebns B
AvHY.  KneTouHoe CTpoeHWe CTebnd  TPaBAHWCTOIO  PacTeHus:  KOXuua,
NpoBoAsLMe My4YKn, OCHOBHaA TKaHb (MapeHxuma). KnetoyHoe CTpoeHue cTebns
APEBECHOro pacteHus: kopa (Mpobka, Nny6), Kambuii, ApeBecHa U CepALeBUHa.
PocTt cTebns B TONWMHY. [MpoBoAswmMe TKaHW KOPHA. TpaHCnopT BOAbl WU
MUHepasibHbIX BELLeCTB B pacTeHun (cocyfbl APEBECHMHbI) — BOCXOAALLMIA TOK.
VcnapeHune Boapl Yepes cTebesib U NNCTbs (TpaHcnmpayms). Perynaumsa ncnapeHuns
BOAbl B pacTeHun. BnnsHue BHELUHMX YCNOBWIA Ha uUcnapeHue BoAbl. TpaHCMopT
OpraHNYecKmx BELLECTB B pacTeHUN (CUTOBWUAHbIE TPYOKM Ny6a) — HUCXOASALLNIA
TOK. [lepepacnpefeneHve © 3arnacaHue BeLLECTB B pacTeHMU. BbigeneHuve y
pacTeHuid. Jluctonag.

PocT 1 pazBuTHE pacTeHus.

MpopacTaHne CemsH. YCnoBusi npopacTaHus ceMsH. oarotoBka CeMSH K
nocey. Pa3BnTne NpopoCTKOB.

O6pasoBare/ibHble TKaHW. KOHYC HapacTaHus nobera, poCcT KOHUYMKA KOPHS.
BepxyLLUeyHblil 1 BCTaBOYHbIA POCT. POCT KOPHS U CTE6NA B TONLLMHY, KambuiA,
O6pa3oBaHue rofnyHbIX Kofel, Yy APeBeCHbIX PacTeHMin. BnunsHue gmToropmMoHoB
Ha pOCT pacTeHus. POCTOBble ABVKEHUS pacTeHUA. Pa3BuTre nobera n3 noyku.

PasMHOXeHVe pacTeHWin K ero 3HadveHuwe. CeMeHHOe (reHepaTMBHOE)
pasMHOXeHWe pacTeHuid. LiBeTkn u coupetusi. OnblneHne. [lepekpecTHoe



onblneHne  (BETPOM, >KMBOTHbIMW, BOLOW) W  camoonblneHve. [BoiiHoe
0nnooTBOPeHMe. HacnefoBaHne NPU3HaKoB 060MX PacTEHUMN.

BeretatBHOe  pa3MHOXeHVEe  LUBETKOBbIX  pacTeHWA B MNPUPOAE.
BeretaTBHOe pa3MHOXEHWE KyNbTYpPHbIX pacTeHuid. KnoHbl. CoxpaHeHue
MPM3HAKOB MaTepUMHCKOro pacTeHusi. XO03SMCTBEHHOE 3HayeHWe BereTaTMBHOMO
PasMHOXeHuNs.

Jlabopamopnwie u npakmuueckue pabomol.

HabntoaeHve 3a pOCTOM KOpPHS.

HabntogeHwve 3a poctom rnobera.

OnpeneneHvie Bo3pacTa fepesa no crnuy.

BbifBeHMe nepeasukeHNs BOAbl U MUHepasibHbIX BELLECTB MO APEBECUHE.

HabnofeHne npouecca BblgeNeHNs KWCNopoda Ha CBETY akBapuyMHbIMU
pacTeHUsAMMU.

3ydeHne ponn poIXieHns Ans AblXaHUs KOPHEN.

OBnageHve  nNpuMémamy  BEreTaTMBHOrO  PasMHOXEHWS  PacTeHWi
(4epeHKoBaHVMe MO6EroB, 4epeHKOBaHME JUCTbEB W [pYrve) Ha npumepe
KOMHaTHbIX pacTeHWUin (TpageckaHUuMs, CeHMNonms, 6eroHns, caHceBbepa U Apyrue
pacTeHus).

OnpefeneHne BCXOXKECTN CEMSIH KY/IbTYPHbIX PACTEHWNIA U MOCEB UX B FPYHT.

HabnofeHne 3a pocTOM M pasBUTUEM LBETKOBOIO pacTeHUs B KOMHATHbIX
yCnoBusAX (Ha nprumMepe (aconu Uan NoceBHOro ropoxa).

OnpefeneHne yCnoBuin NpopacTaHna CeMsH.



IIJIAHUPYEMBIE PE3VJbLTATHI OCBOEHUS MPOTPAMMABI IO
BUOJIOTUU HA YPOBHE OCHOBHOTI'O OBLLIETO OBPA30OBAHMS
(FA30BBIil YPOBEHD)

OcBOeHVe y4yeOHOro npeamMeTa «5MOMOTUsS— Ha YPOBHE OCHOBHOIO OGLLIETO
06pa3oBaHNst [O/MKHO 06ecreunTb AOCTUXKEHME CReyHoLMX 0BYyYatoLLUMUCS
JINYHOCTHbIX, METaNpPeAMETHbIX 1 NPEAMETHbIX Pe3y/bTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOEHMSA NMPOrpaMmMbl Mo 6UOOTMN OCHOBHOTO
obllero  0o6pa3oBaHWA  [O/DKHbI  OTpaXkaTb  FOTOBHOCTb  0OY4aroLMXCH
PYKOBO/JCTBOBATbCA CUCTEMOW  MO3UTUBHbLIX LIEHHOCTHbLIX OpPUEHTauui
pacluMpeHne ornbiTa AeaTelbHOCTU Ha ee OCHOBe M B MPOLECcce peanvsauum
OCHOBHbIX Harnpas/eHWn BOCNUTATE/IbHON AesTeNIbHOCTU, B TOM YMC/E B YacTK:

1) rpamaaHCKOro BOCIIMTAHMS:

rOTOBHOCTb K KOHCTPYKTMBHOI COBMECTHOI AEATENIbHOCTW NP BbINOJTHEHUN
nccnefoBaHn U MPOEKTOB, CTPEM/IEHME K B3aMMOMOHUMAaHMWIO U B3aMOMNOMOLLK;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

OTHOLLEHME K B1OMOMMK Kak K BaXXHOW COCTaBNAIOLLEN KYNbTypbl, FOPAOCTb
3a BK/1aJ, POCCUMCKNX N COBETCKMX YUYEHbIX B pa3BUTUE MUPOBOM OGMONOrMYECKOM
HayKW;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

rOTOBHOCTb OLIEHMBATb MOBEAEHME M MOCTYMKU C MO3MLUUN HPaBCTBEHHbIX
HOPM W HOPM 3KO/TIOMMYECKOW KYNbTYpbl;

MOHMMaHMe 3HA4YMMOCTM HPaBCTBEHHOIO acrnekTa [esTe/lbHOCTU Ye/loBeKa B
mMeanumMHe 1 6ruonoruu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

MOHWMaHMe ponu 6uonorum B (POPMUPOBAHMMN ICTETUYECKON KyNbTYpbl
NNYHOCTU;

5) ¢pusnyeckoro BocnuTaHusi, GOPMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOIIMOHAJIBHOI'O 6.11ar0n0.11yqpm:

OTBETCTBEHHOE OTHOLLEHME K CBOEMY 3/0POBbI0 M YCTaHOBKA Ha 3[0POBbI
06pa3 XusHu (340poBoe NUTaHWe, COBMIOAEHNE TUTUEHNYECKUX MPaBU U HOPM,
cbanaHCMpPOBaHHbIN  PEXWUM  3aHATMIA M OTAbIXa, perynspHas  Quanyeckas
aKTUBHOCTb);

0CO3HaHWe NOCNeACTBUA U HenpuaThe BPeAHbIX MpuBbIYeK (YnoTpebneHune
a/IKOroNd, HapKOTWUKOB, KYpPEHWe) M WHbIX (hopM Bpeda ANd (M3NYECKoro u
MCUXNYECKOIO 3[10POBbS;



cobnofeHne npasun 6e30MacHOCTM, B TOM 4MUC/ie HaBblkM 6Ge30MacHoro
NoBeAeHNs B MPUPOAHON cpefe;

ChOpMMPOBAHHOCTb  HaBblKa  peniekcun, ynpasneHWe COOCTBEHHbIM
3MOLMOHA/IbHBIM COCTOSIHUEM;

6) Tpy10BOI0 BOCIIMTAHMS:

aKTUBHOE Yy4acTuhe B peLueHUM MpakTUYecKMx 3adad (B pamkax CeMbM,
0bpasoBaTe/ibHOM OpraHu3auun, HacefieHHOro MyHKTa, Kpas) 6Monornveckon u
9KONIOrMYECKON  HanpaBfieHHOCTW, WHTEPeC K NPaKTUYECKOMY  U3YYEHWIO
Mpoeccuin, cBA3aHHbIX C BLoNoruen;

7) 3KOJI0TU4e€CKOTr0 BOCIIMTAHMS:

OpueHTauma Ha NpuMMeHeHVe BUOTIOTNYECKMX 3HAHWIA MPU PeLLIeHNN 3a4ay B
061aCTN OKPY>KatoLLEen cpedbl;

0CO3HaHWe 3KO/I0rMYecKMX NPobem 1 MyTein NX peLleHns;

FOTOBHOCTb K Y4acCTUKO B NPaKTUYeCKOW [esTeNIbHOCTUM 3KOJ/I0rMYeCcKoM
Harnpas/IEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpMeHTauMs Ha COBPEMEHHYHD CUCTEMY Hay4HbIX MpeacTaBieHun 06
OCHOBHbIX  OMOMIOrMYECKNX 3aKOHOMEPHOCTSAX, B3aMMOCBA3SX 4Ye/ioBeKa C
MPUPOAHONM 1 coLUManbHON cpenon;

MOHWMaHMe po/in OUOMOTMYECKON HaykKu B (DOPMUPOBAHUM HAYYHOrO
MWUPOBO33pPEHUS;

pa3BMTME Hay4yHON NOOO3HATENIbHOCTU, MHTepeca K 61MOOrMYecKon Hayke,
HaBbIKOB MCCNe0BaTe/IbCKOM AeATe/IbHOCTY;

9) aganTanuyu 00y4awuerocsi K U3MEHAIIUMCH YCJIOBUIM COIHAJIbHOM
U IPUPOJIHOM Cpeabl:

afleKBaTHas OLEeHKa N3MEHSOLNXCS YCNOBWIM;

NpUHATME pelleHns (MHAMBULAYaIbHOE, B TPYMne) B W3MEHSAIOLWMXCS
YCNOBMSX Ha OCHOBaHMW aHa/in3a 61onormMyYeckom MHpopmMaLmu;

NNaHWpoBaHMe AeACTBMA B HOBOW CUTyauMM Ha OCHOBAHWW 3HaHWM
BM0/TIOTMYECKMX 3aKOHOMEPHOCTENA.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble  pe3ynbTaTbl OCBOEHMSI MPOrpaMMmbl N0 6MOMOrUK
OCHOBHOr0 06LLIero 06pasoBaHNs, [0/MKHbI OTpaXKaTb OBNafeHWe cheaytoLMm
YHUBEPCa/IbHbIMU YYEBHLIMU AEACTBUAMM:

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 0a3oBble JJOrH4YecKmne JecTBUSI:



BbIBNIATb W XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKN OMOOTNYECKMX
0ObEKTOB (ABIEHNIA);

yCTaHaB/MBaTb CYLLECTBEHHbIA MPU3HAK KracCcugukaumm 6monornyecKnx
06bEKTOB (SIBNEHWIA, MPOLECCOB), OCHOBaHWUSA [Ans 0606LLUEHNS U CpaBHEHWS,
KpUTepuu NpoBOAMMOrO aHa/In3a;

C YYETOM MpPeI0XKeHHOM 61MON0rMYecKor 3aa4m BbISBIATL 3aKOHOMEPHOCTU
M NPOTMBOPEYNs B paccmaTpuBaeMblX (PakTax W HabMoLeHUsX, npegnaraTb
KpUTepunu NS BbISIBNIEHNA 3aKOHOMEPHOCTEN 1 NPOTUBOPEYNA;

BbISIBNATb AeUUUTBI UHPOPMALMK, AaHHbLIX, HEOOXOAUMBIX A/ pPeLleHus
MOCTaB/MIEHHOW 3afauu;

BbISBNSATb MPUYMHHO-C/IEACTBEHHbIE CBA3W MPU U3YYEHUU BMOIOTUYECKMX
ABNEHNA M MpPOLEeCCoB, AenaTtb BbIBOAblI C WCMO/Ib30BAHNEM [efYKTUBHbLIX W
WHAYKTUBHBIX YMO3aK/HOUYEHUIA, YMO3aK/IHOUYEHNIn N0 aHanormm, (hopmynmpoBaTb
rmnoTesbl O B3aMOCBA3AX;

CaMOCTOATE/IbHO BbIOMpPaTb CMocob pelleHnst yyebHOM OGMOMOrMYECKON
3aaun (cpaBHMBATb HECKO/IbKO BapuaHTOB peLLeHns, BblouMpaTb Hambonee
MOAXOAALLMI C YYETOM CaMOCTOATE/IbHO BblAENEHHbIX KPUTEPUEB).

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

MCNONb30BaTh BOMPOCHI KaK UCCef0BaTe/IbCKUIn MIHCTPYMEHT NMO3HAHUS;

(hopMynnpoBaTb BOMPOCHI, (IMKCUPYIOLLME pPa3pbiB MeXay peasibHbIM 1
YKenaTe/lbHbIM COCTOSHMEM CUTYaL MK, 00BEKTA, Y CAMOCTOATE/IbHO YCTaHaBNMBaTb
MCKOMOE U [laHHOE;

thopmMupoBaTb  rmMnotTesy 06 WUCTUHHOCTM  COBCTBEHHBLIX  CY>KAEHWMN,
aprymeHTUpoOBaThb CBOH MO3ULMIO, MHEHUE;

MPOBOAWUTL MO CaMOCTOSTE/IbHO COCTaB/IEHHOMY MJjiaHy Habno4eHue,
HECNOXHbIN  BMONOrMYECKUiA  3KCMEPUMEHT, HebO/bLLIOE WCCNeaoBaHMe Mo
YCTaHOBMIEHNIO 0COBGEHHOCTeN 6uonornyeckoro o6bekTa (rpouecca) U3yyeHus,
MPUYNHHO-CNEACTBEHHBIX CBA3E W 3aBUCMMOCTEN OMONMOrMYecKMX O0OBLEKTOB
MeX [y coboi;

OLeHMBaTb Ha NPUMEHNUMOCTb M LOCTOBEPHOCTb MH(OPMALMIO, MOMYYEHHYIO
B X0/e HabNo4eHNA 1 3KCNEPUMEHTA;

CaMOCTOATE/IbHO (POPMYNNPOBaTb 0606LLEHNA U BbIBOAbI MO pPe3y/bTaram
MPOBEAEHHOr0 HabMOAEeHNSA, 3KCMEePUMEHTa, BMafeTb WMHCTPYMEHTaMM OLEHKU
AOCTOBEPHOCTN MOJTYYEHHbIX BbIBOOB M 0606LLEHWA;

MPOrHO3MpPOBaTb  BO3MOXHOE  Ja/ibHeillee  pasBuUTUE  BUONOrMYECKUX
MPOLLECCOB U WX MOCNEACTBMSA B aHANIOTMYHBIX UM CXOL4HbIX CUTyauusaX, a Takxe
BblABUraTb MPEeAnoIOKEHNA 06 NX Pa3BUTUM B HOBbIX YC/IOBUAX Y KOHTEKCTAX.

3) pabdora ¢ ungopmanmeii:



MPUMEHATb Pas/inyHble MeTOAbl, MHCTPYMEHTbI U 3anpocbl NpW MOUCKE W
0TOOpE OGMONOrMYECKOW MH(OPMaUUN UM [aHHBIX M3 UCTOUYHWMKOB C YYETOM
NPeasIoKeHHON y4ebHO 6LMOIOrMYecKon 3ataun;

BblOMpaTb, aHaAM3MpoBaThb, CUCTEMATU3NPOBATL W MHTEPNPeTMPOBaTb
610M0rNYeCKYHo MH(OPMALMIO Pa3/INYHbIX BUAOB M (hOpM NPeaCcTaBleHNs;

Haxo4uTb CXOfHble apryMeHTbl (MOATBepPXAatolme WAK onposepraroLiye
OAHY U TY XXe NAeto, BEPCUIO) B Pa3/INYHbLIX MHPOPMALMOHHbIX UCTOUYHMKAX;

CaMOCTOATE/IbHO  BblOMpaTb  ONTUMa/IbHYO  hopMy  MNpeAcTaB/eHNs
WH(OpMaUMN 1 WAIKOCTPUPOBATL pPeLlaeMble 3afadun HEC/TOXKHbLIMU  CXeMaMmu,
anarpaMMamu, MHoOW rpadnmkor n nx KOMeUHaUmsMu;

OLEeHMBaTb HafEXHOCTb OMOMOrMYECKON WH(OpMaLmMM M0 KPUTEPUAM,
MPeASIoKEHHbIM YUnTENeM AN ChopMyIMPOBaHHbLIM CaMOCTOATESIbHO;

3anoOMUHaTb Y CUCTEMATM3MPOBaTb GMOOrNYECKYHO MH(OPMaLMIO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnue HeﬁCTBHﬂ

1) o0menue:

BOCMPUHMMATb U (DOPMYNNPOBATb CYXXAEHUS, BblpaKaTb IMOLMKN B MpoLecce
BbIMOJ/IHEHNA NPaKTUYeCKNX N NabopaTopHbIX paboT;

BblpaXaTb Ce65 (CBOK TOYKY 3PEHNSA) B YCTHbLIX Y MUCbMEHHbIX TEKCTaXx;

pacrnosHaBaTb HeBepbasibHble CpefcTBa O0OLLEHUS, MOHMMATb 3HaYeHue
COUManbHbIX 3HaKOB, 3HaTb W pacro3HaBaTb MPEAMNOCLIIKA  KOHMAUKTHbBIX
CUTYyauui 1 cMardaTb KOHWINKTbI, BECTU NeperoBopsbl;

MOHWMaTb HaMepPeHus ApYyrux, MPOsBAATb YBaXKUTENbHOE OTHOLLEHWE K
cobeceHNKY 1 B KOPPEKTHOW thopMe hopmMynnpoBaTh CBOM BO3PaXKEHNS;

B Xofe Auanora u (uam) AMCKyccuW 3afaBaTb BOMPOCbI MO CYLLECTBY
06Cy/1aeMoli GMOOrMYECKOn TeMbl W BbICKasblBaTb WAEW, HaueNleHHble Ha
peLleHne 6MoNornYeckoin 3agaum u noaaepkaHve 61aroxenaresibHOCTU 0OLLEHWS;

COMOCTaBATb CBOW CY)XKAEHUSA C CYXXAEHUAMWN APYrMX YY4aCTHUKOB [masora,
06Hapy>XMBaTb pas/imume 1 CXOLCTBO NO3ULNI;

Ny6/IMYHO NpPeACTaBNATL  Pe3ysibTaTbl  BbINOAHEHHOrO  GMOMIOMMYECKOro
onbiTa (3KCNepuMeHTa, UccefoBaHuns, NPoOeKTa);

CaMOCTOSATE/IbHO  BblOMpaTb  (pOopMaTt  BbICTYM/IEHNMS C  y4eTOM  3afad
npeseHTaUMM 1 O0COGEHHOCTE ayauTOPUM U B COOTBETCTBUM C HWM COCTaBNATb
YCTHbIE M NMUCbMEHHbIE TEKCTbI C UCMO/Ib30BAHMEM WU/TKOCTPATUBHbBIX MaTeprasios.

2) coBMeCTHas 1eITeJIbHOCTD:

MOHMMaTb M UCMOMb30BaTb MPENMYLLLECTBA KOMaHAHON M MHAVBUAYaA/IbHOM
paboTbl NPW peLleHnn KOHKPETHOM 6MOoormyeckoin npobnemMbl, 060CHOBbLIBATb
HeobX0AMMOCTb MPUMEHEHMSI TPYNMOBLIX (HOPM B3aUMOLENCTBUS NPU PeLLEHNN
MoCTaB/IEHHON y4ebHON 3afauu;



MPUHMMATL  Le/lb  COBMECTHOW  [AeATe/IbHOCTM, KOJIMEKTUBHO CTPOUTb
[EeNCTBUA MO ee AOCTVKEHWUIO: pacnpenensdte Ponu, foroBapmeatbCs, 06Cy>KaaTb
MpoLecc 1 pesynbTaTt COBMECTHON paboTbl, yMeTb 00600LaTh MHEHUS HECKO/TbKMX
Nnofen,  nposBnATb  FOTOBHOCTb  PYKOBOAWUTb,  BbINOHATL — MOPYYEHWUS,
MOAUUNHATLCS;

MNaHMpPoBaTb OpPraHn3aunio COBMECTHO paboTbl, onpeaensTs CBOK posib (C
YYETOM NPeAnoYTEHNA N BO3MOXHOCTENM BCEX YYaCTHWMKOB B3aUMOAENCTBUS),
pacnpefensdTb 3afaynm Mexzay 4ieHamnm KOMaHAbl, Yy4acTBOBaTb B TpPYMMoBbIX
(hopmax paboTbl (06CY)KAEHNS, 0OMEH MHEHMAMM, MO3rOBble LUTYPMbI U UHbIE);

BbINO/IHATL CBOKO YacTb paboTbl, AOCTUraTb KayeCTBEHHOro pesy/ibTaTta Mno
CBOEMY HarpaB/IEHUIO M KOOPAMHMPOBATb CBOW [ENCTBUA C APYTUMKU YneHamu
KOMaHfpbl;

OLeHMBaTb KayecTBO CBOEro BK/aja B OOWMIA NPOAYKT MO KPUTEpUAM,
CaMOCTOATE/IbHO  CHOPMY/IMPOBAHHBLIM ~ Y4aCTHMUKaMW B3aMMOLEeNCTBMS,
CpaBHMBaTb pe3y/bTaTbl C UCXOAHOWN 3afa4eil U BKIaL KaXaoro YseHa KoMaH/bl B
AOCTUDKEHME pe3ynbTaToB, pas3fenatb Cepy OTBETCTBEHHOCTU W MPOSBASATH
rOTOBHOCTb K MpefoCcTaB/eHNo 0TYETa rnepes rpynnou;

OBNlafIeTb CUCTEMOI YHMBEPCA/IbHLIX KOMMYHUKATMBHbIX AECTBUIA, KOTOpas
obecreymBaeT CHOPMUPOBAHHOCTL COLMA/IbHBIX HABbIKOB W 3MOLMOHa/IbHOIO
NHTENNEKTa 00yYatoLLNXCS.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BbISIBNISITb NPOGMEMbI A1 PELUEHUS B YXMU3HEHHbIX U YYeOHbIX CUTyaUusX,
NCMoNb3ys 6MONOrMYECKME 3HAHNS;

OPUEHTMPOBATLCA B Pa3/IMYHbIX  MOAXOAAX  MNPUHATUA  PeLLEHWi
(MHAMBUAYaNbHOE, NPUHATWE PeLLEeHNs B rpynne, NPUHATAE PELLEHWIA TPYNMOW);

CaMOCTOSATE/IbHO COCTaB/IATb arOPUTM peLLeHnst 3agadm (UM ero 4acTb),
BbIGMpaTb CNoco6 pelleHWs YydyebHOW BMONOrMYEcKOM 3aladM C  YYETOM
NMEIOLNXCA PECYPCOB M COOCTBEHHbIX BO3MOXHOCTEW, aprymeHTMpOBaTb
npefnaraemble BapuaHTbl peLLeHN;

COCTaBNATb NfaH [elncTBuid (MnaH peann3aumy HaMeYeHHOro anroputma
PeLeHns), KOPPEKTUPOBATb MPEASIOKEHHbIA anroputM C YYETOM MOJyYeHWS
HOBbIX BMO/IOMMYECKMX 3HaHWIA 06 N3yYaeMOM BUONOrNMYECKOM 0OBEKTE;

[enartb BbIOOp 1 6paTb OTBETCTBEHHOCTb 3a PeLLeHMe.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJLJIEKT:

BfageTb cnocobamm caMoKOHTPO/SA, CaMOMOTMBALUN U pedinekeuu;

[iaBaTb OLIEHKY CUTYyaUumn 1 npegnaraTb niaH ee N3MeHeHus;



YUMTbIBATb KOHTEKCT U NPeABUAETb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb
npn peweHMn Yy4yebHOW OMONOrMYECKON 3adayn, afanTMpoBaTb PelleHre K
MeHSALWMMCA 06CTOATEIbCTBAM,;

OOBACHATL  MPWUYMHBLI  OOCTMXKEHMA  (HEAOCTMXKEHWS)  pe3y/bTaToB
[eATeNIbHOCTW, [aBaTb OLEHKY MPUOBPETEHHOMY OrMbITY, YMeTb HaxO4UTb
MO3UTUBHOE B MPOM30LLEALLIEA CUTYaLUN;

BHOCUTb KOPPEKTMBbI B [AEATENIbHOCTb Ha OCHOBE HOBbLIX OOCTOATENLCTB,
N3MEHUBLLNXCSA CUTYaLMIA, YCTaHOB/IEHHbIX OLLUMOOK, BO3HUKLLNX TPYAHOCTEMN;

OL,eHMBaTb COOTBETCTBUE pe3y/ibTaTa Lie/in U YCOoBUAM;

pasnnyatb, HasblBaTb W YNpaB/isiTb COOCTBEHHLIMU 3MOLMAMMU N IMOLUAMM
APYyTnX;

BbISBNATH M @aHA/IM3MPOBAaTb MPUYNUHBLI IMOLINIA;

CTaBUTb Cebs Ha MeCTO ApYroro YesoBeka, MOHMMaTb MOTUBbLI U HAMEPEHNS
ApYroro;

PErynnMpoBaTh Crocob BblpaXKEHUS AIMOLWIA.

IlpunsiTue ceds U APYrux

0CO3HAHHO OTHOCUTBLCA K APYromy YenoBeKY, ero MHEHUIO;

Npu3HaBaTb CBOE MPaBO Ha OLLUMOKY 1 TaKOe XXe MpaBo Apyroro;

OTKPbITOCTb Cebe 1 Apyrum;

0CO3HaBaTb HEBO3MOXXHOCTb KOHTPO/IMPOBATh BCE BOKPYT;

OB/lafleTb CUCTEMOW YHMBEPCASIbHbIX YYeOHbIX PerynaTuBHbIX AeACTBUNA,
KoTopas ob6ecreuvBaeT (HOPMMPOBaHNE CMbIC/IOBbIX YCTaHOBOK JIMYHOCTK
(BHYTPEHHSAA NO3ULNSA NMYHOCTM), U XU3HEHHBIX HaBbIKOB IMYHOCTK (YrpaB/eHuns
cob60M, caMoANCLMN/INHBI, YCTONYMBOrO NOBEAEHUS).

INPEAMETHBIE PE3YJ/IBTATBI

MpegmeTHble pe3ynbTaTbl OCBOEHWA Mporpammbl MO 6MOMIOTMM K KOHLY
006yYeHus ¢ 5 knacce:

XapaKTepn3oBaTb OMOMOIMI0 Kak HayKy O >KMBOW Npupofe, HasblBaTb
MPU3HaKM XXMBOTO, CPaBHMBaTb 00BEKTbI XKUBOW 1 HEXXMBOW NPUPOLbI;

MepPeYncnsaTb  UCTOYHWKN  OMOMOrMYECKUX  3HaHWI, XapakKTepu3osaTtb
3HayeHVe OMONOrMYecKUX 3HaHWMI AN COBPEMEHHOr0 4enoBeka, Mpodeccun,
CBA3aHHble ¢ 6uonoruneit (4-5 npodgeccunin);

NPYBOAMTL MPUMEPbI BKNada poCCUCKMX (B ToM uucne B. . BepHaackui,
A. J1. UwmkeBckuin) n 3apybexHbiX (B TOM umucne ApuctoTens, TeodpacT,
[CMNNOKpaT) YYeHbIX B pa3BuUTUE BUONOTNN;

MMeTb MNpPeACTaBNEHME O BaKHEMLMX OUMONOrMYeckUx mnpoueccax W
ABNIEHNAX: MWUTaHWe, [AblXaHWe, TPaHCMOPT BELUECTB, PasgpaXMmoCTb, pPOCT,
pasBuTue, ABUXKEHWE, Pa3MHOXEHNE;



MPUMEHATb 6UONOrNYECKMe TEPMUHBI U MOHATUA (B TOM YMCIIE: XKUBbIE TeNa,
6uonorns, 3KoNOrma, UWUTONIOTUSA, aHaTtomus, (uanonorus, 6uonornyeckas
cucTeMaTuKa, KeTka, TKaHb, OpraH, CWUCTemMa OpraHoB, OpraHusm, BUpYC,
[BWKeHVe, NuTaHne, (POTOCMHTES3, [bIXaHue, Bble/IeHNe, pa3apaxXmMMocTb, POCT,
pasMHOXeHWe,  pa3BuTWe, Ccpefa  00WTaHWA, NPUPOLHOE  COO6LLECTBO,
MCKYCCTBEHHOE COOOLLECTBO) B COOTBETCTBUW C MOCTAB/IEHHON 3agayed U B
KOHTEKCTE;

pasnimyatb MO BHelWHeMYy Buay (M306paKeHMAM), CXemMam W OMucaHuaMm
[OSiAepHble U AfepHble OpraHu3Mbl, pas3/nyHble OUMONOTMYECKNe OOBEKTLI:
pacTeHus, >KMBOTHbIX, Tpubbl, NUWaNHUKK, BakTepuu, NPUPOLHbIE U
MCKYCCTBEHHble COOOLLEeCTBa, B3aMMOCBSA3M OpPraHW3MoOB B MPUPOLHOM WU
MCKYCCTBEHHOM CO06LLeCTBax, npeacrasutener iopbl U ayHbl NPUPOAHLIX 30H
3emnu, naHgWwag Tl NPUPOAHBIE U KYNbTYPHbIE;

MPOBOAUTL OMNUCaHWe opraHmsma (pacTeHWs, >XMBOTHOro) Mo 3afaHHOMY
MNNaHy, BbIgeNATb  CYWECTBEHHble  MPU3HAaKM  CTPOEHWS W MPOLLeccoB
YN3HeJeATeIbHOCTM OpraHM3MOoB, XapaKTepn3oBaTb OpraHn3Mbl Kak Tesa >KMBOW
Npupoabl,  MepeyncnsiTb  OCOBEHHOCTW  PacTeHMil, >KMBOTHbIX, TPMOOB,
NULLIANHNKOB, GaKTEPUIA U BUPYCOB;

packpbiBaTb MOHATME O cpefe 06uTaHWsA (BOAHOW, Ha3eMHO-BO3AYLLUHOM,
MOYBEHHOW, BHYTPMOPraHU3MeHHOW), YCIOBUSAX Cpeabl 0OUTaHNS;

MPUBOANTL NPUMEPbI, XapaKTepU3yHoLLMe NPUCMNOCO6/1EHHOCTb OPraH3MOoB K
cpeae 0butaHms, B3aMOCBA3N OPraHM3MoB B COOOLLLECTBAX;

BbIAENATb  OT/IAYUTENIbHBIE  MPU3HAKN  MPUPOAHBIX U UCKYCCTBEHHbIX
COO0O0LLECTB;

apryMeHTMpoBaTb OCHOBHblE MpaBwW/a MOBEAEHWUS YesioBeKa B MpuUpoge U
0OBACHATL 3HAYEHUe NMPUPOLOOXPAHHOIN AeATeNIbHOCTN YesloBeKa, aHaIM3MpPoBaTh
rno6anbHble 3KOM0rMyYecKune nNpodemMsl;

pacKpbIBaTb po/ib 61MONOrMKN B NPaKTUYECKOW AeATe/IbHOCTU YeN0BeKa,;

[AEMOHCTPUPOBATb Ha KOHKPETHbIX Mpumepax CBS3b 3HAHWA GMOMOrMK Co
3HAHMAMW MO MaTemaTuKe, MNPeAMETOB TFYMaHUTApHOrO UMKMA, pPas/NYHbIMU
BUAaMKN NUCKYCCTBA,;

BbIMOMHATb MpaKTMyeckme paboTbl (MOMCK MHGOpMaLMK C UCNO/b30BaHMEM
Pa3IMYHbIX WMCTOYHUKOB, OMWCaHME OpraHusMa Mo 3afaHHOMY MJiaHy) W
nabopartopHble paboTbl (pabota C MWKPOCKOMOM, 3HAKOMCTBO C Pas/IMyHbIMM
cnoco6amm U3MepeHns U CpaBHEHUS XXMBbIX 00BEKTOB);

MPUMeHATb MeToAbl 6uonorum (HabnwgeHwe, onucaHue, Knaccugukaums,
N3MepeHne, 3KCMePUMEHT): NPOBOAUTL HAbMOAEHUA 38 OpraHn3Mamm, ONUCbIBaTb
bnonornyeckme O06bEKTbI, MPOLECCbl W ABMNEHUS, BbINOMHATL OMONOrNYECKNI
PUCYHOK 1 U3MepeHre G10I0rMyYeCcKNX 06 bEKTOB;



BfageTb NpueéMamm paboTbl C /TYMOi, CBETOBLIM U LIUPOBLIM MUKPOCKOMaMu
Mpyn paccMaTprBaHMM BMONOrNYECKMX 0OBEKTOB;

cobnogate npaswunia 6Ge3onacHoro Tpyga npu pabote € y4yebHbIM W©
NnabopatopHbIM  060pyAOBaHMEM, XUMWYECKOM MOCYAOM B COOTBETCTBUM C
WHCTPYKUMSMUN Ha YPOKE, BO BHEYPOUHOW AeATEIbHOCTY;

MCMO/b30BaTb MPW BbIMOMIHEHUN Y4YEOHbIX 3af4aHWUiA Hay4YHO-MONYNAPHYIO
nuTepatypy no 6uonornm, CnpaBoYHble MaTepuasibl, pecypcbl IHTEpHET];

co3faBaTb MUCbMEHHbIE W YCTHble COOOLLEHUSA, UCMOMb3YS MOHATUAHDIN
annapar nu3y4aemoro pasgena 6monoruu.

MpeaMeTHble pe3ynibTaTbl OCBOEHMSA MNPOrpamMmbl MO OMOMOTUN K KOHLY
00y4eHus 6 6 knacce:

XapaKTepun3oBaTb 60TaHMKY Kak GV10/I0rMYeCKyro HayKy, eé pasfe/bl U CBA3N
C APYTUMU HayKamn 1 TEXHUKOIA;

NpUBOANTL NPUMEPBI BKNaga poccUincknx (B Tom uncne B. B. Jokyuaes, K.
A. Tumnpszes, C. I'. HaBallnH) 1 3apy6exkHbIX YYeHbIX (B TOM uucne P. F'yk, M.
Masbnuru) B pa3BuTue HayK O pacTeHUsIX;

MPUMEHATb BMOIOTUYECKMEe TEPMUHBI U NMOHATUA (B TOM 4umcre: 60TaHWKa,
pacTuTeNbHaa KneTka, pacTUTe/IbHas TKaHb, OpraHbl pacTeHWIA, C1UCTeMa OpraHoB
pacTeHus: KOpeHb, Nober rnoyka, NCT, BUAOU3MEHEHHbIE OpraHbl, LIBETOK, MJI0A,
Cems, pacTUTENIbHbIA OpraHu3Mm, MUHepasibHOe MuUTaHue, POTOCUHTE3, AbIXaHWe,
POCT, pasBuUTWE, PasMHOXEHWE, K/OH, pasfpaXmMMoCTb) B COOTBETCTBUM C
MOCTaB/IEHHON 3aja4eil N B KOHTEKCTE;

OMMCbIBaTb CTPOEHWE U XKN3HEAEATE/IbHOCTb PaCTUTENIbHOr0 opraHmsmMa (Ha
Mpumepe NMOKPbITOCEMEHHBIX W/ LIBETKOBbIX): MOr/OLLEHME BOLbl 1 MUHEpasIbHOe
nuTaHue, (OTOCKMHTE3, [blXaHWe, TPaHCMOPT BELLECTB, POCT, PasMHOXEHWe,
pasBUTKE, CBA3b CTPOEHNSA BEreTaTMBHbIX U FreHepaTUBHBIX OPraHoB PacTeHWI C KX
yHKUMAMU;

pasninyatb M OMUCLIBATb XMBble W repbapHble 3K3eMMAAPbl PacTEHUA MO
3afjaHHOMYy TMaHy, 4acTW pPacTEHMIn MO M300PAKEHUSM, CXemam, MOZEeNaM,
MYynsKaMm, pefibeHbIM Tabnuuam;

XapaKTepn3oBaTb NPU3HaKN pacTeHWUIA, YPOBHW OpraHun3aunm pacTUTeNbHOro
OpraHM3ma, 4acTu pacTeHW: KNeTKW, TKaHW, OpraHbl, CWUCTEMbl OPraHoB,
opraHu3m,

CpaBHMBaTb PacTUTE/IbHbIE TKAHW 1 OpraHbl PacTEHNIA MeXy COBOW;

BbIMOMHATL MpaKTMyeckne 1 nabopatopHble paboTbl MO Mopdonorun u
(m3nonormm pacTeHnii, B TOM yucne paboTbl C MUKPOCKOMNOM C MOCTOSHHbIMU
((MKCMpOBaHHBLIMM) M BPEMEHHLIMW MUKpOMpenapaTamMu, UccefoBaTe/lbCKue
paboTbl C UCMOMb30BaHNEM NPMOOPOB M MHCTPYMEHTOB LMKPOBOI NabopaTopum;



XapaKTepn3oBaTb MPOLECChl XXM3HeLeATe/IbHOCTU PaCTeHWIA: MOr/OLLIEeHMEe
BOAbl U MUHEpPa/ibHOe MUTaHne, (DOTOCUHTES, [blXaHWne, PoCT, pasBuTHe, CrocoobI
eCTECTBEHHOr0O M WCKYCCTBEHHOIO BereTaTMBHOINO pPasMHOXEHMUS,, CeMeHHOe
pa3MHOXeHWe (Ha Npumepe MOKPbITOCEMEHHbIX, U/IN LIBETKOBBIX);

BbISIBNATb MPUYNHHO-C/IEACTBEHHBIE CBA3N MEXAY CTPOEHWEM U (YHKLUAMM
TKaHei 1 OpraHoB PacTEHWNIA, CTPOEHMEM W XKU3HEAEATEIbHOCTbIO PaCTEHNIA;

KnaccuguumpoBatb pacTeHNs 1 X 4acTy Mo pa3HbIM OCHOBAHUAM;

0OBbACHATL PO/Mb pPacTeHUA B MPUPOAE W XXKMU3HWM YeNoBeKa: 3HayeHue
(hOTOCMHTE3a B NPUPOLE U B XXM3HWN YesioBeKa, O10NorMyeckoe U Xo3saincTBEHHOe
3HaYeHne BUAOM3MEHEHHbIX MOBGEroB, X03AMWCTBEHHOE 3HayeHWe BereTaTUBHOIO
Pa3sMHOXEHUS;

MPUMEHATb MOJMlyYEeHHbIE 3HaHUS [ANS  BblpalWMBaHUS W Pa3MHOXEHWS
KY/IbTYPHbIX PaCTeHWNA;

MCNONb30BaTb MEeTOAbl 6MONOrMK: NPOBOANTL HAGNIOAEHNSA 3a PacTeHMsSMN,
OMMCbIBaTb PACTEHUS U X YaCTW, CTaBUTb NMPOCTelLLne G1ON0OrMyYecKme OnbiTbl U
9KCMEPUMEHTHBI;

cobnogate npasuna 6e3onacHoOro Tpyga npu pabote € y4eOHbIM W©
nabopatopHbIM 060pyAOBaHMEM, XUMWYECKOM MNOCYAOM B COOTBETCTBUM C
WHCTPYKUMSAMUN Ha YPOKe U BO BHEYPOUYHOI esTeNbHOCTH;

AEMOHCTPUPOBATb Ha KOHKPETHbIX MpuMmepax CBS3b 3HAHWA GMOMOrMK Co
3HaHUAMW NO MaTeMaTuKe, reorpafun, TEXHOMOMMKW, NPEAMETOB NYMaHUTAPHOIO
UMKNa, pasnnMyHbIMMU BUAAMU UCKYCCTBA;

BNagetb  npuémMamm  paboTbl € OMOMOTMYECKON  MHOPMaLMEN:
(hopMynMpoBaTb OCHOBaHUS 4151 U3BMIEYEHNS 1 0006LLEHMSA NHOPMaLUN U3 ABYX
MCTOYHUKOB, MpPeobpasoBbiBaTb MH(OPMaUMIO U3 OAHON 3HAKOBOW CUCTEMbI B
APYryto;

co3faBaTb MWCbMEHHbIE W YCTHble COOOLLEHUS, WCMNOMb3YS MOHATUIHBIIA
annapar 13y4aemoro pasgena 6vMonoruu.



TEMATHYECKOE IINTAHUPOBAHUE
S KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBanue a31eJioB U TeM 1071 OBbIC
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NporpaMMbI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
1 Bronornsa — Hayka 0 XXMBOiA Npupoae 4 bubnnoreka LIOK
y PYIROA https://m.edsoo.ru/7f413368
. bnbnuoteka LLOK
2 MeToabl N3y4eHNs XXMBOWN NPUPOLbI 4 1 1
ETOAR! 3ytie OV MiprpoA https://m.edsoo.ru/7f413368
. bnbnuoteka LLOK
3 OpraHnsmbl — Tena XXMBOW Npuposb! 10 1.5 hits://m.cdsoo.rw/7f413368
bnbnuoteka LLOK
4 OpraHusmbl ¥ cpefa 06uTaHus 6 0.5 hitps://m.cdsoo.ru/ 7413368
bubnunoteka LIOK
> MprpopHele coobuuecTsa 6 0-5 https://m.edsoo.ru/7f413368
bubnunoteka LIOK
6 HKuBas Npupoaa 1 Henosek 3 https://m.edsoo.ru/7f413368
bubnunoteka LIOK
7 PesepBHoe Bpems I I https://m.edsoo.ru/7f413368
OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME 34 2 3.5



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

6 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM uudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
o Bubnmnoteka LLOK
PacTuTenbHbIN OpraHnsm 1 1.
actiaten Opranms 8 > https://m.edsoo.ru/7f4148d0
CTpoeHue 1 MHOroobpasme 11 35 Bubnnoteka LLOK
MOKPbITOCEMEHHbIX PacTeHWA ' https://m.edsoo.ru/7f4148d0
Kun3HepeaTenbHOCTb PacTUTENbHOTO 14 | 3 Bubnnoteka LLOK
opraHusma https://m.edsoo.ru/7f4148d0
Pe3epBHOe Bpems 1 1 bubnmoreka LIOK
P P https:/m.edsoo.ru/7f4148d0
OBLEE KOJIMYECTBO YACOB IO NMPOrPAMME 34 3 8



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

IHOYPOYHOE IIVTAHUPOBAHUME

5 KUIIACC
KoanuecTtBoO 3
aTta JICKTPOHHBIC 1N OBbIC
Ne n/mn Tema ypoka 4acoB A P uupp
H3yYCHUA 06pa30BaTeJ’lebIe PeCYypPChI
Bcero

JKuBasa v Hexxnsaa npupopa. MNpusHaku

1 PUpoAa. 11 1 CeHTA6pb bubnunoteka LLOK https://m.edsoo.ru/863cca60
YXVBOro
Buonorus - cuctema Hayk 0 XXMBOW

2 y 1 CeHTA6pb Bubnnoteka LLOK https://m.edsoo.ru/863cccOe
npupoge
Posb 61010rMM B MO3HAHUM OKPYXKatoLLLero

3 MMpa U NPaKTUYECKOW AeATeNIbHOCTM 1 CeHTA6pb Bubnnoteka LLOK https://m.edsoo.ru/863cccOe
COBPEMEHHOIO YesioBeKa

4 BX0HOI KOHTPO/b 1 CeHTA6pb Bubnunoteka LLOK https://m.edsoo.ru/863ccf56
HayuHble MeTO/bl N3YHeHWS XKNBOM

5 y Aet 13y 1 OKTA6pb Bubnnoteka LLOK https://m.eds0o.ru/863cd0c8
npupoal
MeTo/bl N3yUYeHWS XXMBOW NPUPoAbI:

6 A y PYPOA 1 OKTA6pb Bubnmoteka LLOK https://m.edsoo.ru/863cd9ce
n3mepeHmne
MeTo/bl N3yUeHWS XXMBOW NPUPoAbI:
Hab/IloeHNe N 3KCNEPUMEHT.
NabopatopHas paboTa. «/13yyeHne
nabopaTopHOro 060pyao0BaHNA:

7 TEPMOMETPbI, BECHI, YallKu [MeTpu, 1 OKTS6pb Bubnmnoteka LLOK hittps://m.edsoo.ru/863cd65e

Npo6upKmM, MeH3ypKu. Mpasuia paboTbl ¢
060pyaoBaHMEM B LUKO/IbHOM KabuHeTe.
O3HaKoM/IEHVE C YCTPOCTBOM Nyribl,
CBETOBOIr0 MUKPOCKONMa, Npaswuia paboTsl ¢



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccf56
https://m.edsoo.ru/863cd0c8
https://m.edsoo.ru/863cd9ce
https://m.edsoo.ru/863cd65e

HUMWN—

MeTogb! M3yHeHUs XXMBOW NPUPOLbI:
onvcaHwue. MpakTuyeckas paboTa
«O3HaKoM/IeHNe C paCcTUTENbHLIMU U
XXVMBOTHbIMM K/IETKaMun: Tomara v apbysa
(HaTypasibHbIe npenapartsl), UHPY30pUK
Ty(enskn 1 rnapbl (rotoBble
MUKponpenapartbl) C MOMOLLbIO yMbl U
CBETOBOI0 MMKPOCKOMNa-

OKTA6pb

Bubnmoteka LLOK https://m.edsoo.ru/863cd866

10

11

12

MoHATWe 06 opraHu3me

YBenmuuTesbHble Npubops! Ans
nccnefoBaHnm

LinTonorns — Hayka 0 KneTke.
JabopatopHas paboTa «lA3yyeHne KNeTok
KOXMLbI YeLLymn NyKa nog, Nynoii n
MMUKPOCKOMOM (Ha npumepe
CaMOCTOATE/IbHO NPUTOTOB/IEHHOIO
MUKponpenapara)-

YKn3HeneaTenbHOCTb OPraHn3MoB

Hosbpb

Hos6pb

Hos6pb

Hos6pb

Bubnmoteka LIOK https://m.edsoo.ru/863cdb36

Bubnunoteka LLOK https://m.edsoo.ru/863cd3de

bubnunoteka LLOK https://m.edsoo.ru/863cddde

Bubnunoteka LLOK hittps://m.edsoo.ru/863ce568

13

CBOWiCTBA XVMBbIX OpPraHW3MOB.
JabopaTopHas paboTa «HabntogeHne 3a
noTpe6ieHnem BOAbl pacCTeEHNEM—

[ekabpb

Bubnmoteka LIOK https://m.edsoo.ru/863ce73e

14

15

Pa3Ho06pa3une opraH13moB 1 Nx
Knaccugumkaumsa. MNpaktnyeckas paboTa
«O3HaKoM/IEHe C NpUHLUMNaMm
CUCTEMATUKN OPraHU3MOB—

MHoOroo6pasue 1 3HaueHne pacTeHuii

[ekabpb

[ekabpb

Bubnmoteka LIOK https://m.edsoo.ru/863ce8ec

16

MHOroo6pasme 1 3HaYeHNE XMNBOTHbIX

[ekabpb


https://m.edsoo.ru/863cd866
https://m.edsoo.ru/863cdb36
https://m.edsoo.ru/863cd3de
https://m.edsoo.ru/863cddde
https://m.edsoo.ru/863ce568
https://m.edsoo.ru/863ce73e
https://m.edsoo.ru/863ce8ec

17 MHoroob6pasme 1 3Ha4eHue rpnbos 1 AHBapb
18 BakTepun 1 BUPYCbI Kak (hopma Xn3HN 1 AHBapb Bubnmnoteka LLOK https://m.edsoo.ru/863ce8ec
19 Cpefbl 06MTaHMs opraHM3MoB 1 AHBapb
20 BopHas cpega 06MTaHMS opraHM3mMoB 1 deBpaib Bubnmoteka LLOK https://m.edsoo.ru/863cea68
21 HasemHo-Bo3AyLuHas CpeAa obnTaHus 1 deBpasnb Bubnmnoteka LLOK https://m.edsoo.ru/863cec3e
OpraHv3moB
MouBeHHas cpefa 06MTaHUS OpraH1M3mMOoB.
22 INpakTu-eckas p?6OTa «BbiABneHNe 1 deBpasib Bubnnoteka LLOK https://m.edsoo.ru/863cedba
NPUCNOCco6/1IeHNIA OpraHN3MOoB K Cpefe
06UTaHNA (Ha KOHKPETHbIX NpuMepax)-
23 OpraHu3mbl Kak cpefa 0butaHus 1 deBpaib bubnunoteka LLOK https://m.eds00.ru/863cf684
24 CE30HHbIE M3MEHEHNA B KM3HN 1 MapT bubnunoteka LLOK https://m.edsoo.ru/863cf508
OpraHvu3moB
25 [MoHATME O NPUPOAHOM COOBLLIECTBE. 1 MapT bubnnoteka LLOK https://m.eds0o.ru/863cf684
26 B3aVMOCBASI OpraHIsMOoB B MPUPOAHLIX 1 MapT Bubnnoteka LLOK https://m.edsoo.ru/863cf684
coobLecTBax
27 MLLIEBbIE CBAS B MPUPOAHDIX 1 MapT Bubnunoteka LLOK https://m.edsoo.ru/863cf7e2
coobLecTBax
28 Pa3Ho06pa3une NpMpoLHbIX COOOLLECTB 1 Anpenb Brubnnoteka LLOK https://m.edsoo.ru/863cfb20
VckyccTBeHHbIe CO06LLeCTBa, UX OTIMYKE
OT NPUPOAHBIX coobLecTs SlabopaTopHast
29 paboTa «/13y4eHne NCKYCCTBEHHbIX 1 Anpenb Bubnmoteka LLOK https://m.edsoo.ru/863cfd3¢
CO06LLECTB U NX obuTaTeneit (Ha npumepe
akBapuyma u ap.)-
30 MpupoAHble 30HbI 3eMn, UX obuTaTenn 1 Anpenb Bubnmoteka LLOK https://m.edsoo.ru/863cfeea
31 MpomexyTouHas arrectaus. FoAosas 1 Anpenb Bubnmnoteka LIOK https://m.edsoo.ru/863d0340

KOHTpO/bHas paboTa



https://m.edsoo.ru/863ce8ec
https://m.edsoo.ru/863cea68
https://m.edsoo.ru/863cec3e
https://m.edsoo.ru/863cedba
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf7e2
https://m.edsoo.ru/863cfb20
https://m.edsoo.ru/863cfd3c
https://m.edsoo.ru/863cfeea
https://m.edsoo.ru/863d0340

32 "nobasibHble 3KONornyeckme Npobembl 1 Mali Bubnunoteka LLOK hittps:/m.edsoo.ru/863d0340
MyTn coxpaHeHUst GONOrNYECKOTO o
33 T P 1 Mai Bubnunoteka LLOK hittps://m.edsoo.ru/863d064c
pa3sHoo6pa3us
14 Pe3epBHbIii ypoK. O606LLEeHME 3HAHWIA MO 1 Maih
maTtepuany, n3y4eHHoMmy B 5 knacce
OBLIEE KO/IMYECTBO YACOB N0 NPOrPAMME 34



https://m.edsoo.ru/863d0340
https://m.edsoo.ru/863d064c

6 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

Jara uzydyenus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

boTaHMKa — HayKa 0 pacTeHUsAxX

O6LLMe NpU3HAKK 1N YPOBHM
OpraHu3auymn pacTUTebHOro
opraHusma

CeHTa6pb

CeHTa6pb

Bubnmnoteka LLOK https://m.edsoo.ru/863d0af2

Bubnunoteka LLOK https://m.eds00.ru/863d0c82

BxofHOM KOHTPO/Ib

PacTutenbHasi KneTka, ee
n3yyeHue. JlabopaTopHas paboTa
«//13yyeHne MMKPOCKONNYECKOro
CTPOEHUSA NINCTa BOAHOIO
pacTeHus 31o4en—

XUMUYECKNIA COCTaB KNETKMN.
JlabopaTopHas paboTa
«O6HapyXeHVe HeopraHNYecKnx
N OpraHNYecKmX BELLECTB B
pacTeHNn—

XKn3HepeaTeNlbHOCTb KNeTKK

CeHTA6pb

CeHTA6pb

OKTA6pb

OKTS6pb

Bubnmoteka LIOK https://m.edsoo.ru/863d0de0

Bubnmoteka LIOK https://m.edsoo.ru/863d0fde

PacTuTenbHbIe TKaH!, UX
(hyHKUMW. JlabopaTopHas paboTa
«/13yyeHne CTpoeHns
pacTUTeNbHbIX TKaHew
(vcnonb3oBaHMe
MUKpOnpenapaToB)—

OpraHbl pacTeHuii. JTabopaTopHas
paboTa «/13y4yeHne BHELLHEro

OKTS6pb

OKTS6pb

Bubnunoteka LLOK https://m.edsoo.ru/863d115a

Bubnunoteka LLOK hittps://m.edsoo.ru/863d12ae



https://m.edsoo.ru/863d0af2
https://m.edsoo.ru/863d0c82
https://m.edsoo.ru/863d0de0
https://m.edsoo.ru/863d0fde
https://m.edsoo.ru/863d115a
https://m.edsoo.ru/863d12ae

10

11

CTPOEHMS TPABSHWUCTOrO
LIBETKOBOIO pacTeHs (Ha XMBbIX
N repbapHbIX aK3eMNspax
PacTeHWi1): NacTyLbs CYMKa,
pedbKa aviKasi, MIOTUK €Ki 1
ApYrne pacTeHns—

CTpoeHue cemsH. JTabopaTopHas
paboTa «/13y4yeHne CTPoeHus
CeMsH OLHOLO/NbHbIX U
[BYLO/bHBIX PacTeHNn—

Buabl KOPHEN 1 TUMbl KOPHEBbIX
cuctem. JlabopaTtopHast paboTa
«/13yyeHne CTPOEHNS KOPHEBbIX
cuctem (CTepXXHEBO U
MOYKOBATOW) Ha npumMepe
rep6apHbIX 3K3eMMNISAPOB UK
XMBbIX pacTeHuii. 3yyeHne
MUKponpenapaTta KNeToK KOPHSA—

BuaonameHeHre KopHel

Hosbpb

Hosbpb

Hos6pb

Bubnunoteka LLOK hittps://m.edsoo.ru/863d3cca

Bubnunoteka LLOK https://m.edsoo.ru/863d1402

Bubnmoteka LLOK https://m.edsoo.ru/863d197a

12

13

MobGer. Pa3BuTune nobera n3
noyku. JlabopatopHas paboTa
«/13yyeHne CTpoeHns
BereTaTMBHbIX U reHepaTUBHbIX
nouek (Ha NpuMepe CUpeHN,
TONONA W APYrMX PacTeHWUin)—

CtpoeHue cTebns. JlabopaTtopHas
paboTa «PaccmaTpuBaHme
MMKPOCKOMMNYECKOr0 CTPOEHMS
BETKM AepeBa (Ha roTOBOM

Hosbpb

[ekabpb

Bubnmoteka LLOK https://m.edsoo.ru/863d1¢90

Bubnunoteka LLOK hittps://m.edsoo.ru/863d28ca



https://m.edsoo.ru/863d3cca
https://m.edsoo.ru/863d1402
https://m.edsoo.ru/863d197a
https://m.edsoo.ru/863d1c90
https://m.edsoo.ru/863d28ca

MUKponpenapare)-

14

BHeLlHee 1 BHYTPeHHee CTPOeHne
nuncta. JlabopaTtopHas paboTa
«O3HaKoM/ieHMe C BHELLHUM
CTPOEHMEM NINCTLEB U
NINCTOPACMNONOXKEHNEM (Ha
KOMHATHbIX pacTeHUsX)-.

[ekabpb

Bubnmoteka LLOK https://m.edsoo.ru/863d1e98

15

BugonsmeHeHns noberos.
JNabopaTopHas paboTa
«/IccnefoBaHne CTPOeHNS
KOPHEBULLA, KNYOHS, NYKOBULbI—

[ekabpb

Bubnmoteka LIOK https://m.edsoo.ru/863d2¢08

16

17

18

CTpoeHue 1 pasHoobpasme
LIBeTKOB. JlabopaTopHas paboTa
«M3yyeHne CTPOEeHMS LIBETKOB—
CoupeTus. JlabopaTopHas pab6oTa

«O3HaKom/IeHMe C pa3/IMYHbIMA
Tnnammn COLI,BETVIIZ—I

Mnoppl. PacnpocTpaHeHne N1o40B
N CEMSH B NpuUpose

[ekabpb

AHBapb

AHBapb

Bubnmoteka LIOK https://m.edsoo.ru/863d3842

Bubnunoteka LLOK hittps://m.edsoo.ru/863d3842

Bubnunoteka LLOK hittps://m.edsoo.ru/863d3bde

19
20

O606LLaroLLMiA YPOK MO pasaeny
OO6MeH BeLLEeCTB y pacTeHui

HAHBapb
deBpasib

Bubnmoteka LIOK https://m.edsoo.ru/863d3b4e
Bubnunoteka LIOK https://m.edsoo.ru/863d2550

21

MwuHepasibHOe NUTaHWe PacTeHWU.
Y nobpeHus

deBpaib

Bubnmoteka LIOK hittps://m.edsoo.ru/863d1b00

22

23

doTocuHTEs. [NMpakTnyeckas
paboTa «HabnogeHne npouecca
BblAe/IeHNA KMCNOPoAa Ha CBETY
aKBapUyMHbIMW pacTEHUAMN—

Ponb (hOoTOCKHTE3a B NPUPOSE U

deBpaib

deBpasib

Bubnmoteka LIOK https://m.edsoo.ru/863d2028

Bubnunoteka LLOK hittps://m.edsoo.ru/863d2028



https://m.edsoo.ru/863d1e98
https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d3b4e
https://m.edsoo.ru/863d3b4e
https://m.edsoo.ru/863d2550
https://m.edsoo.ru/863d1b00
https://m.edsoo.ru/863d2028
https://m.edsoo.ru/863d2028

XWN3HW YenoBeKa

24

25

[OpbixaHre KopHs. JTabopaTopHas
paboTa «/13y4yeHne ponu
PbIX/IEHNSA ANA AbIXaHNA KOPHer—

Jnct n ctebensb Kak opratbl
ObIXaHNA

MapT

MapT

Bubnmoteka LLOK https://m.edsoo.ru/863d21¢2

Bubnmnoteka LIOK https://m.edsoo.ru/863d2320

26

TpaHCNOpPT BELLECTB B PACTEHUMW.
MpakTnyeckas paboTa
«BblsiBNIEHME NepeBuMKeHNS BOLbI
N MUHepPa/IbHbIX BELLECTB Mo
[peBecuHe~

MapT

bubnunoteka LLOK https://m.edsoo.ru/863d2c08

27

BblgeneHue y pacteHui.
Jluctonapg

MapT

28

NpopacTaHune cemsH.
MpakTnyeckas pabora
«OnpeseneHne BCXOXeCcTu CeMSH
KyNbTYPHbIX pacTEHWIA 1 NOCEB MX
B rpyHT—. «OnpeaeneHve ycnoBui
npopacTaHus CEMsAH-

Anpesnb

Bubnmoteka LIOK https://m.edsoo.ru/863d3cca

29

30

PocT 1 pa3BuTune pacTeHus.
MpakTnyeckas pabora
«HabnogeHve 3a pocTom U
pa3BUTMEM LIBETKOBOIO pacTeHus
B KOMHATHbIX YCNOBUAX (Ha
npumepe gaconv nam noceBHOro
ropoxa)-

[NpomeXyToyHasa aTTecTaums.
"0g0Bas KOHTPO/IbHAA paboTa

Anpenb

Anpenb

Bubnunoteka LLOK hittps://m.edsoo.ru/863d2fb4


https://m.edsoo.ru/863d21c2
https://m.edsoo.ru/863d2320
https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d3cca
https://m.edsoo.ru/863d2fb4

31

Pa3MHOXeHWe pacTeHWIA 1 ero
3HayeHue. OnbineHue. [BoliHoe
OMN0A0TBOPEHME

Bubnunoteka LLOK https://m.edsoo.ru/863d3842

32

33

O6pa3zoBaHue NI0LOB U CeMSAH

BereTaTuBHOE pa3smMHOXeHMe
pacTeHuid. MpakTuyeckas paboTa
«OBnafeHne npmeMamm
BereTaTMBHOIO PasMHOXEHWS
pacTeHuii (YepeHKoBaHue
no6eros, YepeHKOBaHWe INCTLEB U
ApYyrue) Ha Nnpumepe KOMHaTHbIX
pacTeHui (TpageckaHuums,
CeHnonms, 6eroHmns, caHceBbepa un
Apyrvie pacTeHuns)—

Bubnmoteka LLOK https://m.edsoo.ru/863d39c8

Bubnmoteka LIOK https://m.edsoo.ru/863d34d2

34

Pe3epBHbIil ypoK. O606LLeHMe
3HAHWI O CTPOEHUN 1
XXN3HELeAaTelbHOCTU
pacTUTENbHOro OpraHM3ma

OBLLEE KOJIMYECTBO YACOB INO
NMPOIrPAMME

34



https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d39c8
https://m.edsoo.ru/863d34d2

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Buonorus, 5 knacc: 6a3oBblil ypoBeHb/ B.B.IMaceuHuk, C.B.CyMaTOXuH,
3.I'.'anoHiok, I".T".LLIBeyoB: nofa pea. B.B.MNaceyHnka.- Mocksa:
MpoceeLleHune, 2023.

Buonorus, 6 knacc: 6a3oBblin ypoBeHb/ B.B.MaceuHuk, C.B.CymaTOXuH,
3.I.IanoHtokK, I'.I".LLIBeyoB: nopg pea. B.B.MMaceyHnka.- MocCKBa:
MpocseLlleHue, 2023,

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

MeToanyeckoe rnocobue/IacevHuk B.B., AKLUNOHEPHOE 06LLECTBO
n3patenscTso "lpoceeLleHne"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
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