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YUUTCIIb Ouosorun



MoacHuTenbHanA 3anucka
Paboyas nporpamma paspaboTaHa Ha ocHoBe:
1. ®depepanbHblit 3aKoH 0T 29.12.2012 Ne 273-d3 (peg. ot 31.07.2020) «O6 o6pa3oBaHUK B
Poccuitckoit ®epepaumn» (c M3m. n aon., sctyn. B cuay ¢ 01.09.2020).
2. MacnopT HaunoHanbHoro npoekta «ObpasosaHMe» (yTB. Nnpesmanymom Coseta npu MNpesnaeHte PO
Mo cTpaTerMyeckomMy PasBMTUIO N HaLMOHaNbHbIM MPOEKTaM, NPOTOKo oT 24.12.2018 Ne 16)
3. TocypapcTBeHHan nporpamma Poccuitickon degepaunn «Passutue obpasoBaHus» (yTe.
MoctaHoBneHMeMm MpaButenbctea PO ot 26.12.2017 Ne 1642 (pea,. ot 22.02.2021) «O6 yTBEPKAEHUU
rocyaapcTBeHHoM nporpammel Poccuiickon Pepepaummn «Passutme o6pasoBaHmnay.
4. NpodeccroHanbHbIi cTaHaapT «leparor (negarornyeckasn AeATeIbHOCTb B AOLIKO/IbHOM,
Havya/lbHOM 06L1em, OCHOBHOM 0b6LLLeMm, cpeaHem obliem obpasoBaHuK), (BocnuTaTenb, yuntens)» (pea.
oT 16.06.2019) (MpurKas MuUHUCTepPCTBa TPyAa U coumnanbHoM 3awmTbl PO oT 18 oKTabpa 2013 r. Ne
544H, c "3AMeHEeHUAMMN, BHECEHHBIMM NPMKa3oM MUHUCTepCTBa Tpyaa U couzawmtbl PO ot 25.12.2014
Ne 1115H 1 ot 5.08.2016 r. Ne 422H).
5. MeTogunueckme pekomeHaaLMm No co3aaHuo 1 GYHKLUMOHUPOBaHMIO B 06LLe06pa3oBaTenbHbIX
OpraHMn3aLmaAxX, PacnosoKeHHbIX B CEIbCKON MECTHOCTU U MablX ropoaax, LeHTpoB obpa3oBaHuA
€CTeCTBEHHO-Hay4YHOW U TEXHOIOTMYECKOWN HanpasaeHHocTel («Touka pocTa») (YTBepKaeHsl
pacnopsxeHnem MuHuUcTepcTBa npocseLeHus Poccuiickoit Pegepauum ot 12 ansaps 2021 r. No P-6)
6.MeToanyeckne pekoMeHAaUMKn No CO34aHNI0 U GYHKLIMOHMPOBAHUIO AETCKUX TEXHONAPKOB
«KBaHTOpuym» Ha H6ase obuieobpaszoBaTenbHbIX OpraHM3aLmii (yTB. pacnopaxeHnem MuHucTepcTea
npoceeLieHna Poccuiickoit ®eaepaunm ot 12.01.2021 Ne P-4).
Llenb 1 3apaum Kypca BHeYPOUHOM AeATeNbHOCTU

Peanusauma ocHOBHbIX 06LLLe06pa3oBaTeIbHbIX MPOrpaMmm no yyebHbIM NpeameTtam
ecTecTBeHHOHay4HOW HanpaBNeHHOCTU, B TOM YMC/le B paMKax BHEYPOYHOM AeATeIbHOCTU
obyyatowmxcs;

- pa3paboTKa 1 peanmsalms PasHOYPOBHEBBIX AOMNOJIHUTENbHbIX 06WeobpasoBaTesIbHbIX NPOrpamMmm
€CTecTBEHHO-Hay4YHOW HaNpPaBAEHHOCTH, a TaKXKe UHbIX NPOrpamm, B TOM YMUC/E B KAHUKYAAPHbIN
nepuoga;

- BOBJIEYEHME YYALUMXCS U NeSarormyeckmx paboTHUKOB B MPOEKTHYIO AeATE/IbHOCTb;

- OpraHun3sauma BHey4ebHOM AeATeNbHOCTM B KAaHUKYAAPHbIN Nnepuog, pa3paboTka u peanmsaums
COOTBETCTBYIOWMX 06pa30BaTeIbHbIX MPOrpaMm, B TOM YMCAe ANA Narepei, opraHn30BaHHbIX
06pa3oBaTe/IbHbIMM OPraHN3aUMAMM B KAHUKYAAPHbBIN Nepuog;

-NnoBbllLEeHNE npo¢eccm0Haanoro MacTepcTBa nNeaarorm4eckmnx pa6OTHVIKOB LEeHTpPa, peainsyrowmnx



OCHOBHbIE€ N OONONTHUTENIbHbIE O6|.I.l,€06paBOBaT6ﬂbele nporpammsol.

CosgaHue ueHTpa «ToYKa pocTa» npeanonaraeT pa3suTne obpasosaTenbHOM MHPPACTPYKTYPSI
obuweobpasoBaTenbHOM OpraHM3aLmmn, B TOM Ync/ie ocHalleHMe obueobpasoBaTe/ibHOM

opraHusauunun:

- obopyaoBaHuem, cpeacTBaMm 0bydyeHUs U BOCMUTaHUA ANA U3ydeHuA (B TOM Yncne
3KCMNepmMMeHTaIbHOro) NpeaMeToB, KYpcoB, ANCUMNAMH (Moayneit) ecTeCTBeHHO - Hay4yHOM

HanNpaB/IEHHOCTU NPU peasM3aumnm OCHOBHbIX 06Le0bpasoBaTe/ibHbIX MPOrPaMM U AOMNOHUTENbHbIX
o0bueobpasoBaTenbHbIX MPOrPamm, B TOM YMCAE ANA PACLUMPEHMA coaepKaHMA y4ebHbIX NpeaMeToB
«Pusmka», «Xummar, «bnonormna;

- obopyaoBaHMEM, cpeacTBamMm 0BYyYEHUS U BOCNMTaHMA A8 peann3aumm nporpaMmm AonoIHUTENbHOTro
06pa3oBaHUA eCTECTBEHHO - HAY4YHOM HaMnpaB/IEHHOCTEMN;

-KOMMbIOTEPHBLIM U MHbIM 060pYA0BAHNEM.

1.MnaHupyemble pe3ynbTaTbl OCBOEHWUA Kypca BHEYPOYHOWN AEeATEIbHOCTH

«MHoroobpasue pacteHUn»

1) popmmnpoBaHmMe cUCTEMbI HaYUYHbIX 3HAHWUI O KMBOK NPUPOAE, 3aKOHOMEPHOCTAX ee PasBUTUS,
NCTOPUYECKM BbICTPOM COKpaLLEHNN BMOIOTMYEeCcKoro pasHoobpasua B buocdepe B pesysibTaTe
AeATeNbHOCTU YenoBeKa, ANA Pa3BUTUSA COBPEMEHHbIX eCTECTBEHHOHAYUYHbIX NPeACTaBNeHU O KapTUHe
MUpa;

2) dopmmMpoBaHMe NepBOHaYaIbHbIX CUCTEMATM3MPOBAHHbIX NPeacTaBAeHUA 0 BUONOTNYECKUX
obbeKTax, npoueccax, ABNeHUAX, 3aKOHOMEPHOCTAX, 06 OCHOBHbIX 6MOIOrMYECKNX TEOPUSAX, 0O
3KOCUCTEMHOM OpraHM3auUum KU3HU, O B3aMMOCBA3U }KUBOTO U HEXMBOTO B Buocdepe, o
HacneaCcTBEHHOCTM M U3MEHUYMBOCTU; OBAAAEHNE NOHATUMHDBIM annapaTom 61Monoruu;

3) npuobpeTeHuMe onbiTa UCNONb30BAaHMA METOA0B BUONOrMUYECKON HAYKN U NPOBEAEHMNA HEC/TOMKHbIX
6101I0rMUYECKUX IKCNEPUMEHTOB AN U3YUYEHUA }KUBbIX OPraHM3MOB U YeNl0BeKa, NpoBeaeHNs
3KO/IOMMYECKOro MOHUTOPUHIA B OKPYrKaloLLLEN cpeae;

4) bopMMpoOBaHME OCHOB 3KO0MMYECKOM rPaMOTHOCTU: CNOCOBHOCTU OLEHNBATbL NOCAEACTBMUSA
AeATeNbHOCTU YenloBeKa B Npupoae, BAnaHMe GaKTOpPOB PMUCKa Ha 340Pp0Bbe Ye/I0BEKaA; BbIbMpPaThb
LLeNieBble U CMbIC/IOBbIE YCTAHOBKWN B CBOUX AEMCTBUAX U NOCTYMKax Mo OTHOLLEHUIO K }XUBOW Npupoae,
3/10POBbI0 CBOEMY M OKPYHKAOLLMX, OCO3HAHME HEOBX0AMMOCTUN AENCTBU MO COXPAHEHMUIO
61opa3Ho06pasna U NPUPOAHbLIX MECTOOBUTaAHWUI BUAOB PACTEHWUIN N }KUBOTHbIX;

5) dopmupoBaHMe NpeacTaBAeHNI O 3Ha4YE€HUM BMOIOrMUYECKUX HaYK B peLleHumM npobaem
HeobXxo04MMOCTU PaLMOHaIbHOrO NPUPOLAONO/Ib30BaHNS 3aLLNTbI 340P0BbS NI0AEN B YCNOBUAX

6b|CTp0I’O N3IMEHEHNA 3KONTOTNYECKOro Ka4yectea or<py>+<a+ou.|,e171 cpeapbl;



6) ocBOEHME NPMEMOB OKa3aHUA NepBo NOMOLLM, pPaLMOHaAbHOM OpraHn3auumn Tpyaa U oTabixa,
BbIPalLMBaAHMUA U PA3MHOXEHUA KYNbTYPHbIX PACTEHUI N AOMALLHUX XUBOTHbIX, YX04a 338 HUMU.
[eaTenbHOCTb WKObI B 06y4eHUM BUONOTMM HanpaBaeHa Ha AOCTUXEHMEe 0ByYatoLWLmMmMmnca
cneayroLmMX IMYHOCTHBIX Pe3y/1bTaToBs:

1) 3HaHWe OCHOBHbIX MPUHLIMMOB M NPaBU OTHOLLEHUA K XXMBOW Npupoae, OCHOB 340poBoro obpasa
YKU3HU 1 300poBbecbeperatolnx TeXHONOrniA;

2) peanunsauma yCTaHOBOK 340p0OBOro 06pasa KusHu;

3) chopmMUpPOBaHHOCTM NO3HaBaTENbHbIX MHTEPECOB M MOTUBOB, HaMPaBAEHHbIX Ha U3yYeHUe KNBOM
NpUPoAbl; UHTENNEKTYaNbHbIX YMEeHUI (40Ka3biBaTb, CTPOUTb PacCy»KAeHUA, aHaAn3npoBaThb,
CpaBHUBATb, A€/aTb BbIBOAbI U ApP.); 3CTETUYECKOrO OTHOLLIEHUA K 3KMBbIM 0B6beKTam.
MeTanpeameTHbIMM Pe3y/ibTaTaMn OCBOEHMUSA yYEHMKaMM NPOrpammbl No 6MOI0rMK ABAAIOTCA:

1) oBnageHne cocTaBAAOWMMN UCCNeA0BaTENbCKON U NPOEKTHOW AeATeNbHOCTH, BKAOYAA YMEHUA
BMAETb Npobaemy, CTaBUTb BOMPOChI, BblABUraTb TMNOTE3bl, AaBaTb Onpeae/ieHUs NOHATUAM,
KnaccuouumposaTtb, Habao4aTh, NPOBOANTL IKCNEPUMEHTbI, AENATb BbIBOAb! U 3aKAHOHEHMS,
CTPYKTYpUpPOBaTh MaTepuan, 06bACHATb, AI0Ka3blBaTb, 3allMLLATh CBOU UAEH;

2) ymeHue paboTaThb € pasHbIMU UCTOUYHUKAMK Bronorndeckon MHGoOpMaLmMm: HaxoaAnUTb

6ronornyeckyto MHGoOpPMaLMIo B Pa3IMUHbIX UCTOYHUKAX (TEKCTE y4ebHMKa, Hay4HOMONyAAPHOM
nuTepatype, 6MONOrMYECKUX CIOBAPAX M CNPABOYHMKAX), aHaIM3NPOBaTb U

oueHMBaTb MHOPMaUUIo, Npeobpas3osbiBaTb MHPOPMaLMIO U3 04HON GOPMbI B ApYryto;

3) cnocobHOCTb BbIGUPATD LLe/IEBbIE M CMbIC/IOBbIE YCTAHOBKM B C KYPCa BHEYPOUYHOMN AeATEeIbHOCTH
«MHoroobpasue pacteHuin»

BOMX AENCTBUAX U MNOCTYMKAX NO OTHOLIEHMIO K }KMBOM NPUPOLAE, 340POBbIO CBOEMY M OKPYKAIOLLMX;
4) ymeHve aAeKBaTHO MCMO/b30BaTb peyeBble CPeacTBa A/1A AMCKYCCUU U apryMeHTaLMmn CBoew
No3uLMN, CPaBHMBATb Pa3Hble TOUYKMU 3PEHUA, APFYMEHTUPOBATL CBOKD TOUKY 3pPEHUSA, OTCTaMBaTb
CBOIO MO3MLMIO.

MpeameTHbIMU pe3ynbTaTamMM OCBOEHUA YYEHMUKAMM LLKObI NMPOrpammbl No Buonornmn ABNAOTCA:
1. B no3HaBaTe/IbHOM (MHTENeKTyanbHOM) chepe:

BblAe/IeHNE CYLLEeCTBEHHbIX MPU3HAKOB BMONOrMYECKMX 0O6BEKTOB (OTANYMUTENBHBIX NPU3HAKOB
YKUBbIX OPraHM3MOB; KJETOK M OPraHM3MOB PAcTeHUI) U nNpoLieccoB (0bMeH BeLecTs U
npeBpaLLeHne sHeprum, NUTaHWE, AbIXaHWe, BblAeNeHME, TPAHCMOPT BELLECTB, POCT, Pa3BuTHe,
Pa3MHOKeHWe, PerynsaLmus }KU3HeLeaTeIbHOCTUM OPraHM3ma);

cobnoageHnsa mep NpodrnakTMKK 3aboneBaHUi, Bbl3bIBAEMbIX PACTEHUAMMY;

KﬂaCCMd)VIKaLI,VIFI — onpeageneHve npnHagnexxHoCTn 6uonornyecknx o6 LEKTOB K onpe,u,eneHHofz'l



cUCTEMATUYECKOW rpynne;

pasnnyeHne Ha Tabaunuax YacTelt M OPraHOMAOB KNAETKM; HA XUBbIX 0ObEKTaxX U TabaunLax
OpraHoB LBETKOBOTO PACcTEHWUA, PACTEHWNI Pa3HbIX OTAEN0B; Hanbosee pacnPOCTPAHEHHbIX
pacTeHMn; onacHbIX A1 YeN0BeKa PacTeHni;

paBHeHWe BMONOTrNYECKNX OOBEKTOB M MPOLLECCOB, YMEHME AENATb BbIBOAbI U YMO3AK/OYEHMA HA
OCHOBE CPaBHEHMUSA;

BblAB/IEHNE U3MEHUYMBOCTU OPraHN3MOB; NpUcnocobieHnt opraHM3mMoB K cpeae 0buUTaHuA; TUMoB
B3aMMOAENCTBMA Pa3HbIX BUAOB B IKOCUCTEME; B3aMMOCBA3EN MeK LY 0COBEHHOCTAMM CTPOEHMUSA
KNEeTOK, TKaHeW, OPraHoB, CUCTEM OPraHOB U UX GYHKUUAMY;

OBJlafileHMe MeToA4amMM BUONOrMYECKON HayKN: HabaoaeHMe U onncaHne BUONOTMYECKUX
06BEKTOB M NPOLLECCOB; MOCTaHOBKA BMONOrMYECKMX SKCNEPUMEHTOB U 06 BACHEHME KX
pe3ynbTaTos.

2. B ueHHOCTHO-OpUMEHTALMOHHOM chepe:

3HaHWe OCHOBHbIX NPaBW/ NOBEAEHMA B NPUPOLE N OCHOB 340P0OBOr0 06pasa KU3HY;

aHaNM3 U OLLeHKA NOCNeACTBUN AeATENbHOCTM YeNl0BEKA B MPUPOAE, BAUAHUA GaKTOPOB PUCKA Ha
3/10pOBbe Ye/oBeKa.

3. B chepe TpynoBon aeaTenbHOCTH:

3HaHWe 1 cobatoaeHme npasua paboTbl B KabuHeTe bronoruu;

cobntoaeHne npasun paboTbl ¢ 6BUONOTMYECKMMM NPUOOPAMU U MHCTPYMEHTAMM
(npenapoBanbHble UTbl, CKaNbNeAW, Nynbl, MMKPOCKONMbI).

4. B cdepe Ppusnyeckoit fesatenbHOCTU:

OCBOEHME NPUEMOB OKa3aHMA NEPBON NOMOLUM MPU OTPABAEHMM ALOBUTLIMU PACTEHUAMM,
BbIPALLMBAHMA U PA3MHOXEHMA KYAbTYPHbIX PACTEHUI yX04a 38 HUMMU.

5. B acTeTnyeckol coepe:

0BNAieHME YMEHNEM OLLEHMBATb C 3CTETUYECKOM TOUKM 3pEHMA OOBEKTbI XKMBOW NPUPOALI.
MnaHupyemble pe3ynbTaTbl OCBOEHUA

YYeHUK HayuuTcs:

® XapaKTepu3oBaTb 0COOBEHHOCTM CTPOEHMUA U NPOLLECCOB KU3HEAELATENBHOCTU BMONOTNYECKNX
O0OBEKTOB (K/NIETOK, OPraHNU3MOB), MX MPAKTUYECKYHO 3HAYMMOCTb;

* NPUMEHATb MEeTOAbl BUONOrMYECKOM HayKM A5 U3YYEHUA KIETOK U OPraHM3MOB: NPOBOAUTb
HabntoAeHWUsA 3a *KMBbIMW OPraHU3MamMu, CTaBUTb HEC/IOXKHbIE BUONOrMYEecKMe SKCNEPUMEHTDI 1

06BACHATb UX pe3ynbTaTbl, ONNUCbIBATb b6uonormyeckne o6bEKTDLI U npoueccol,;



® UCMO/b30BaTb COCTaBAAOLMNE UCCEA0BATENBCKOWN U NPOEKTHOW AEATENbHOCTU NO U3YYEHUIO
YKMBbIX OPraHM3mMoB (NPUBOAUTb A0KA3ATENBCTBA, KNaccuPUUMPOBaATb, CPAaBHUBATDL, BbIABAATD
B3anMMoOCBA3N);

2.CopepKaHue yuebHoro Kypca «MHoroobpasue pacreHuin»

*unBble opraHuambl (6Knacc)

Paspen 1. O6wuit 0630p opraHuama pacrteHumii (1 u).

PasHoobpasune KNeToK 1 TKaHeW pacTUTeIbHOIO OpraHM3ma.

Paspen 2. CtpoeHMe u MHOroobpasme NOKPbITOCEMEHHbIX pacTeHui (14 u)

CTpoeHue ceMAH OAHOAO/bHbIX U ABYAO0/bHbIX PacTEHUN. Buabl KOPHEN U TUMNbI KOPHEBbLIX CUCTEM.
CtpoeHune KopHsA. BugonsmeHeHune KopHei. MNober. /inctopacnonoxeHume. Noykm 1 nx ctpoeHue. Pocrt
n passuTMe nobera. BHelwHee cTpoeHne ancta. KunkoBaHue. KieTouyHoe CTpoeHue IncTa.
BuaonsmeHeHune nnctoes. CTpoeHme ctebnsa. MHoroobpasue ctebnein. BugonsmerHeHume noberos.
LiBeToK u ero ctpoeHue. Cousetuma. Maoapl n ux knaccudumkauma. PacnpoctpaHeHne NAoL0B U CEMAH.
JNTabopaTopHble 1 NpakTUYeckne paboTobl

NabopaTopHble U NpaKkTMYeckne paboTsbl

Neol. CTpoeHue ceMAH ABYAONbHbIX PACTEHUN.

Ne2.CtpoeHne ceMaH O4HOLO/IbHbIX PACTEHWUI

Ne3. Buapbl KopHeli. CTepKHeBas U MOYKOBaTasA KOPHEBbLIE CUCTEMBI.

No4. KopHeBoO YeX/IMK U KOPHEBbIE BONOCKM.

Ne5. CTpoeHue noyek. PacnonoxkeHune noyek Ha ctebne.

Ne6. BHyTpeHHee cTpoeHue BETKK AepeBsa.

Ne7. BuaonsmeHéEHHble noberu (KopHesuLle, KNybeHb, nyKoBuLa).

Ne8. CTpoeHue uBeTKa. PaznnyHblie BUAbI COLBETUIA.

Ne9. MHoroobpasne cyxmx n COYHbIX NI0L0B.

Pasgen 3. }usHb pacreHui (11 u)

OCHOBHbIEe NPOLECCHI KU3HEAEATENbHOCTHU (NMUTaHWe, AblXaHWe, 0OMeH BELLECTB, POCT, Pa3BuUTHE,
pa3sMHOKeHMe).YcnoBumA NpopacTaHmna ceMsAH, NUTaHWe NPOPOCTKOB. MUHepasibHOE U BO3AYyLIHOe
nuTaHue pacteHnin. PotocnHTtes. Ucnaperme Boabl. OBMeEH BeLLLECTB M 3HepPrMuK. POCT pacTeHui.
PasmHoxeHMe pacTeHuit. Monosoe 1 becnosoe (BereTaTMBHOE) Pa3MHOMKEHME.

JNTabopaTopHble U NpaKkTUYeckne paboTsbl

Ne10. MepeaBukeHne BOAbI N MUHEPAbHbLIX BELWECTB MO gpeBecuHe.

Nell. OnpeaeneHne BCXOXKECTU CEMAH PaCcTEHUI U UX NOCEB.



Nel2. BereTaTMBHOE PasMHOXKEHNE KOMHATHbIX PacCTEHUN.

Pasgen 4. KnaccudumKaumsa NoKpbITOCEMEHHbIX PacTeHNN(64)

OCHOBHble CUCTEMATUYECKME KAaTETOPUM: BUA, POS, CEMENCTBO, KNAcC, OTAEN, LLAPCTBO. 3HAKOMCTBO C
Knaccudukaumei LBETKOBbIX pacteHuit. Knacc aByaonbHble pacteHuns. Mopdonormyeckan
XapaKTepuCcTMKka 3—4 CEMENCTB C y4eTOM MECTHbIX YC10BMIA. Knacc ogHoA0NbHbIE pacTeHuMs.
Mopdonornyeckan xapakTepuUCcTUKa 31aK0B U INNIeliHbIX. BaxHellwmne ceNlbCKoX03aUCTBEHHbIE
pacTeHun, BUonormyeckme OCHOBbI UX BbipaLLMBAHUA N HAPOAHO-XO3ANCTBEHHOE 3HAYeHWe. AaoBuUTble
pacTeHus. OxpaHa peaKux U ucyesatolwmx BUA0B PacTEHNA.

JTabopaTtopHble 1 NpakTUYeckne paboTsbl

No13. BbifaBAEHWE NPU3HAKOB CEMENCTBA MO BHELLHEMY CTPOEHUIO PaCTEHWIA.

Paspen 5. PactutenbHble coobuiectea (4 u)

B3anmocBs3b pacTeHUit c ApyrMumm opraHuamamu. Cumbunos. Mapasmtusm. PactutenbHble coobuiectsa
M UX TUNbl. Pa3aBUTUE U CMEHA pacTUTE/NbHbIX COOBLECTB. BAnsHMe aesTenbHOCTM YesloBeKa Ha
pacTuTenbHble coobLecTsa 1 BANAHME NPUPOLHON Cpeabl Ha YesoBeKa.

DKCKypcum

MpupoaHoe coobLiecTBo K yenosek. PeHonormyeckne HabAEHMA 32 BECEHHUMM ABNEHUAMM B

nNpUpoaHbIX coobLecTsax.



