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1.IlosicHMTE/IbHAS 3aNIHCKA
Pabouast mporpamma yueOHOTO mpeaMera Ouoaorust ajis S — 6 KJ1accoB, COCTaBlIeHAa HA OCHOBE:
1.IlpumepHoii TpOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUS MO OWONOTHM M MPOrpaMMBbI
buonorus : 59 kmaccel : mporpamma. — M. : Benrana-I'pad, 2014. — 366 c. (aBTOpHI:
[Tonomapéra U.H., Kopaunosa O.A.,Kyumenko B.C., Koucrantunos B.H., ba6enko B.I'., Mam
P. 1., Aparomumnos A.I'., Cyxosa T.C. u np.)
2. OOIT MBOY «IlepBomaiickas COLL»
[Ipennaraemasi mporpamMma COOTBETCTBYET mojoxkeHusiM dDenepaibHOro ToOCyJapCTBEHHOTO
00pa30BaTeNBLHOTO CTaHIAApTa OCHOBHOTO OOIIEro o0pa3oBaHMs, B TOM 4YHCIE TPEOOBAHUAM K
pe3ylibTaTaM OCBOCHMSI OCHOBHOI 00pa3oBaTENbHON MpOrpaMMbl, (hyHAAMEHTAIbHOMY SAPY
cojiepkanus obero oopazoBanus, [IpumepHoii mporpamme o 6GHOIOTHH.

HopmaTuBHhas 6a3a

1. ®enepanbubii 3akoH or 29.12.2012 Ne 273-®3 (pex. ot 31.07.2020) «O6 obpaszoBanuu B
Poccuiickoit ®eneparmu» (¢ u3M. u gom., Berym. B cuiy ¢ 01.09.2020) — URL: http://www.
consultant.ru/document/cons_doc_ LAW 140174 (nata obpamienus: 10.04.2020).

2. Tlacmopr HaimoHaibHOro TmpoekTa «ObpasoBanue» (yTB. mpesumuymom CoBera TMpu
IIpesunente P® mo crpareruyeckoMy pasBUTHI0 M HAMOHAIBHBIM IIPOEKTaM, IPOTOKOJI OT
24.12.2018 N 16) — URL: //nttps://login.consultant.ru  link?req=doc&base=LAW-
&n=319308&demo=1 (nara oopammenus: 10.04.2021).

3. Tocymapcreennas mporpamma Poccuiickoii  @Denmepanmu  «Passute  00pa3oBaHHM»
(VrBepxmena [Tocranosnenuem [pasutenscta PO ot 26.12.2017 N 1642 (pen. ot 22.02.2021)

«O0 yTBep)KIEHHH TOCyAapcTBeHHOH mporpamMmbl Poccuiickoit ®enepanuu «PazButue 00-
pasoBanusi» — URL: http: //www.consultant.ru document cons_doc LAW 286474 (mara
obpamienus: 10.04.2021).

4. Tlpodeccuonansusiii cranmapt «llemaror (megarormveckas ICSTEIBHOCTh B JOIIKOIBHOM,
Ha4YaJIbHOM 00IIIeM, OCHOBHOM O0IIEM, CpPEHEM 00IIeM 00pa30BaHuM), (BOCIIUTATEIb, YIUTENh)» (Pe/.
ot 16.06.2019 r.) (IIpuka3 MunucrepctBa Tpyna u couuansHoil 3amutel PO ot 18 oxtadps 2013r. No
5444, c ©3MEHEHUsIMU, BHECEHHBIMH IpHKa30M MuHucTepcTBa Tpyaa uconzamutsl PO ot 25 nexabps
2014r. Ne 11151 u ot 5 aBrycra 2016r. Ne 4221) — URL: // http://mpodcranmaprnenarora.pd (nara
oOpamtenus: 10.04.2021).

5. Tlpodeccronansupiii cranmapt «llemaror OMOJHUTENBHOrO 00pa3oBaHHs JeTeH W
B3pocibix» (IIprka3z Munucrepcrsa Tpyaa u counanbHoit 3amutsl PO ot 5 masg 2018 r. N 298n
«O06 yTBepkaeHNH MTpodeccronambHoro cTanaapta «llemaror monoaHUTENHHOrO 00pa30BaHUs ACTEH U
B3pocieix») —  URL:  //https://profstandart.rosmintrud.ru/obshchiy-  informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/reestr- professionalnykh-
standartov/index.php?ELEMENT _ID=48583 (nata obparenus: 10.04.2021).

6. ®enmepanbHbIi  TOCYAApPCTBEHHBI  00pa3oBaTeNbHBIA  CTAHAAPT OCHOBHOTO  OOIIEro
obOpazoBanus (YTBepik/ieH npukazoM MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoit @enepannun
or 17 nmexabpst 2010 r. N 1897) (pen.21.12.2020) — URL.: https://[fgos.ru (mara o6 parieHus:
10.04.2021).

7. ®enepanbHBIi  TOCYJapCTBEHHBIH  00pa30BAaTENbHBIA  CTaHAApPT  CPEAHEr0  OOIIero
obpazoBanus (YTBepxkeH mpukazoM MunuctepcTBa o0pazoBanus u Hayku Poccuiickoit denepanuu
ot 17 mast 2012 r. N 413) (pen.11.12.2020) — URL.: https://fgos.ru (nara oopammenns:10.04.2021).

8. Meroanyeckie PeKOMEHIAIMH MO CO3/IAHUI0 U (YHKIMOHUPOBAHUIO TETCKUX TEXHOMAPKOB
«KBantopuym» Ha 0aze o00meoOpa3oBaTeNbHBIX OpraHu3aiuil (YTBEpKIECHBI paclnopsKEeHHEM
MunuctepctBa mpocBeenus Poccuiickoir ®emeparu ot 12 suBaps 2021 r. N P-4) — URL:
http://www.consultant.ru/document/cons_doc_LAW_374695/ (nara ooparienus: 10.043.2021).

Iesn Ouonornyeckoro oOpa3oBaHUS B OCHOBHOW mIKOJiE€ (OPMYJIHMPYIOTCS Ha

HCECKOJIBKHUX YPOBHAX: FJ'I06a.]'H)HOM, MCTAIIPEAMETHOM, JIMYHOCTHOM U NMPEAMETHOM, HAa YPOBHEC
Tpe60BaHPII>i K pE3yjibTaTaM OCBOCHUA COACPKAHUS MTPECAMCTHBIX IIPOTpaMM.

2


http://www/
http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/document/cons_doc_LAW_374695/

I'moGanbHbIe 1ETH OMOJIOTMYECKOro 00pa3oBaHMS SBISIIOTCA OOIIMMH Ui OCHOBHOH U
CTapuiel MIKOJIbI U OMPEIENAIOTCS COLMAIbHBIMA TPEOOBAHUSIMH, B TOM YHCIE H3MEHEHHEM
COLIMATILHOW CHTYallMH DPAa3BUTUS — POCTOM HH(POPMAIMOHHBIX IEPETPy30K, H3MEHEHUEM
XapakTepa M CHOCOOOB OOIIEHHUS M COIMAIBHBIX B3aUMOACHCTBUN (0OBEMBI W CITOCOOBI
MoJIydeHus: MH(pOpPMAIMK BBI3BIBAIOT OIpPEACIEHHBIE OCOOCHHOCTH Pa3BUTUS COBPEMEHHBIX
noapoctkoB). HawuGonee mNPONYKTUBHBIMHU, C TOYKH 3pEHHUS pEIICHUS 3a7ad pPa3BUTHSL
MOJIPOCTKA, SIBIISIETCS] COLIMOMOpPAJIbHAS U MHTEIUICKTyalIbHas B3POCIOCTb.

I[Tomumo a3toro, rinobanpHble 1ETU (QOPMHUPYIOTCS ¢ Y4€TOM  PacCMOTPEHHUS
Omoorn4eckoro o0pa3oBaHusl Kak KOMIIOHEHTa CHUCTEMBI 00pa30BaHUs B LIEJIOM, TIOITOMY OHH
SIBJIAIOTCSI HanboJiee OOIKUMHU U COLMAIbHO 3HAYUMBIMHU.

C yuéroM BBINICHA3BAHHBIX MOAXOJOB TJIOOAIHHBIMU UEISIMH OHOJIOTHYECKOTO
o0pa3oBaHUs SIBISIFOTCS:

conuamu3anus 00y4aeMbIX — BXOXKJIEHUE B MUP KYJIbTYPBI U COIUATBHBIX OTHOIICHHIA,
oOecrnieunBaroIas BKIOYEHUE yJalluXcs B Ty WU UHYIO TPYIITY WIH OOLIHOCTh — HOCH T€ JIst
e€ HOpM, IIEHHOCTEW, OpPHCHTAIlMH, OCBAMBAEMBIX B IPOIECCE 3HAKOMCTBA C MHPOM >KHUBOM
MIPUPOJIBI;

MPUOOIICHNE K IO3HABATEIIBHON KYJIbType KaK CHCTEME IO3HABATCIbHBIX (HAYYHBIX)
LIEHHOCTEH, HAKOTJIEHHBIX OOIIECTBOM B chepe OHMOTOTHUECKON HAYKH.

[Tomumo 3TOTO, OMONIOTHYECKOE 00pa30BaHNE TPU3BAHO 0OCCIICUUTh:

OPUEHTAIIMI0 B CHCTEME MOpPAJIbHBIX HOPM M IIEHHOCTEH: MpHU3HAHWUE HaWBBICIIEH
IIEHHOCTHIO JKU3Hb W 3JI0POBBE UEIOBEKa; (POPMHUpPOBAHWE IICHHOCTHOTO OTHONIICHHS K >KUBOM
MIPUPOJIE;

pa3BHUTHE IMO3HABATEIHHBIX MOTHBOB, HANPABICHHBIX HA TOJYyYCHHE 3HAHUW O YKUBOU
MPHUPO/IC; MO3HABATEIbHBIX KaYeCTB JIMYHOCTH, CBSA3AHHBIX C OBIAJCHHEM METOJAMU U3y4YCHHS
IPUPOIBI, POPMUPOBAHUEM HHTEIUICKTYAIBHBIX U TPAKTHICCKUX YMCHUI;

OBIIAJICHHE KITFOUEBBIMH KOMITETEHTHOCTSIMU: y4eOHO-TI03HABATEIBHOM,
WH()OPMAIMOHHOMN, IICHHOCTHO-CMBICTIOBON, KOMMYHHUKATUBHOM;

dbopMupoBaHue y oOydaroIUXCcs O3HABATENIbHON KYIbTYpPhI, OCBaMBaeMON B MpoIiecce
MMO3HABATEIFHON JIEATEIBHOCTH, U 3CTETUYCCKOW KYJIBTYPhl KaK CIIOCOOHOCTH SMOIIMOHAIBHO-
[IEHHOCTHOTO OTHOIIEHUS K 00BEKTaM >KMBOW TIPUPOIBL.

[IporpamMma yueOHOro mpeamera «buojorus» Ha ypoBHE OCHOBHOTO OO0IIEro oOpa3oBaHUS
COCTaBJICHA B COOTBETCTBUH C TPEOOBAHUSMHU K pe3yJbTaTaM OCHOBHOTO OOIIEero oopa3oBaHus,
yTBepkaAeHHbIMU DefepanibHbIM TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHIApPTOM OCHOBHOTO
oO1ero oopa3oBaHusl.

[IporpamMma pazpaboTaHa ¢ y4eTOM aKTyalbHbBIX 3aJad BOCHUTAHHS, OOYYEHHS U DPa3BUTHS
00yJaromuXxcsi M yCIOBHH, HEOOXOMUMBIX JUISI Pa3BUTHS WX JIMYHOCTHBIX W TMO3HABATEIIBHBIX
KaueCTB, ICUXOJIOTUYECKUMU, BO3PACTHBIMU U IPYTUMH OCOOEHHOCTSIMH 00YJarOIIUXCSI.
[IporpamMMa y4uTBIBa€T BO3MOXKHOCTH TPOBEIACHHS IMPAKTUYCCKUX 3aHATHH. buonormueckoe
oOpa3oBaHHEe B OCHOBHOW IIKOJE JOKHO OOEeCheunuTh (POPMUPOBAHHUE OHOIOTUYECKOU U
AKOJIOTUYECKONW TPAaMOTHOCTH, PACIIUpPEHUE TMPEICTAaBICHUM 00 YHHMKAJIbHBIX OCOOCHHOCTSX
KUBOU TIPUPOJIBI, O €€ MHOT00Opa3HH M HBOIIOINHU, O YEIOBEKE Kak OMOCOIMALHOM CYIIECTBE,
pa3BUTHE KOMIICTCHIIMH B PEIICHUH MPAKTUICCKUX 3a7ad, CBSI3aHHBIX C YKUBOW TPHUPOJIOH.
OcBoenne yueObHOro mnpeamera «buonorus» HampaBIeHO Ha pa3BUTHE Yy OOyYAIOIIUXCS
IIEHHOCTHOTO OTHOIICHHS K O0BEKTaM KUBOUW MPHUPOJIBI, CO3/IaHNE YCIIOBUN JIIs (DOPMHPOBAHUS
WHTEJUIEKTYalbHBIX, TPAXKJAHCKUX, KOMMYHHUKAIIMOHHBIX, WH(OPMAIMOHHBIX KOMIETECHIIUH.
OOyuJaromuecss OBJIQJICBAIOT HAYYHBIMH METOJIAMU PEIICHUS Pa3IUYHBIX TEOPETUYCCKUX H
MPAKTUYECKUX 3a7a4, YMEHUSMU (OPMYIUPOBATH THIOTE3bI, KOHCTPYHPOBATh, MPOBOIUTH
SKCIIEPUMEHTHI, OICHUBATh W aHAJIM3WPOBATh TOJTYYCHHBIC PE3yJbTaThl, COIOCTABIATH HX C
OOBEKTUBHBIMH PEATHSIMH KU3HU.

VYueOubiii npenmer «buonorus» crnocoOCTByeT (OPMUPOBAHUIO Yy OOy4arOUIMXCs YMEHUs
0e30macHO  UCIOJIb30BaTh  JIAOOpaTopHOE  OOOpYAOBAaHUE, IPOBOJUTH  UCCIEJOBAHMS,
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aHAJM3UPOBATh TOJYYEHHBIE pe3yibTaThl, TMPEICTABIATh W HAYYHO AapPTyMEHTUPOBAThH
NOJydeHHble BbIBOABI. M3yuenue mnpenmera «buosorus» B yacTh (QOpPMHPOBAaHUS Yy
00yJaromuxcss HaAy4HOTO MHPOBO33PEHHs, OCBOCHHUs OOIICHAYYHBIX METOJOB (HAOIIOJCHHUE,
U3MEpEeHue, SKCIEPUMEHT, MOAEIUPOBAHKUE), OCBOCHHS MPAKTUYECKOIO MPUMEHEHUS HAyUHBIX
3HaHUIl OCHOBAaHO Ha MEXIPEIMETHBIX CB3AX C mnpeaMeTamu: «Dusuka», «XUMHI»,
«["eorpadus», «Matematuka», «IJkonorus», «OCHOBbI OE30MACHOCTH >KU3HENESITEIbHOCTHY,
«Hcropus», «Pycckuil s3b1k», «JIuTeparypay» u np.

PaGouass mnporpamMma 1o Ouonorun ans 5-6 KIaccoB COCTaBiI€HAa C ONOPOH Ha
¢byHIaMeHTalIbHOE SAPO conepxkaHus oOmiero odpazoBanus (paznen «buonorus»), Ha OCHOBE
IIPUMEPHOI MpOrpaMMbl OCHOBHOI'O 001IEro 00pa3oBaHUs 110 OMOJIOTUH, ABTOPCKOM MPOrpaMmsl
ITonomapeBoit M.H., Kyumenxo B.C., Kopawiosoit O.A., [IparomusoBa A.I'., CyxoBoit
T.C.(buonorus: 5 -11 knaccel: nporpamma. — M.: Benrtana-I'pad, 2014.).

B paGoueii nmporpamme coxpaHeHa TpaJuIMOHHAs ISl POCCUHCKON MIKOIBI OPHEHTAIHS
Ha (byHIaMeHTaIbHbIN XapaxkTep o0Opa3oBaHusl.

Hacrosimmass mporpamMma 1o OHOJOTHM IJIi OCHOBHOM IIKOJIBI SIBJISIETCSI JIOTHUECKUM
IPOAOIDKEHUEM IPOrpaMMbl JUIsl HadaldbHOM WIKOJIBI M COCTaBJIIET BMECT€ C JPYTHMHU
npeameramu (pusmueckoir reorpadueil, Xxumuei, (pU3NKONH) HENMPEepPBHIBHBIA HIKOJBHBIH KypC
ecTecTBO3HaHUsA. IlepeuncieHHble HUXKE OCHOBHBIE HJIEU Kypca HaXOAsT CBOM (yHIAaMEHT B
Kypce «OKpyXKarolero Mupa.

B otnnuune ot aBTOpCKO#M mporpaMMel pabodasi mporpaMMa paccuutaHa Ha 35 yyeOHBIX
Hezenb B 5-6 Kaccax B COOTBETCTBUM C YYEOHBIM IIJJAHOM M I'OJIOBBIM KaJ€HIapHBIM y4EOHbBIM
rpadukoM. PezepBHOe BpeMsi MCHOIb3YyeTCs sl 000OIIEHUs U CUCTeMaTU3alul 3HaHUN U 171
IIPOBEACHUS IKCKYPCUH.

Cpoxu peanu3zanuu padboueit mporpammsl «buonorusy - 2025-2026 rr

OO0mas xapakrepucTuka yue0HOro npeamera

Kypc Ouonmormu Ha CTyleHH OCHOBHOro oOmiero oOpa3oBaHMs HampaBieH Ha
(hopMHpOBaHHE y IIKOJBHUKOB IPEJICTaBICHUM 00 OTJIMYUTENbHBIX OCOOCHHOCTSIX MKUBOU
IPUPOJBI, 0 €€ MHOrooOpa3uM M ABOJIOIMHU, YeJIOBEKe Kak OuocoruanbHoM cymiectse. OTbop
CoJIepKaHusl MPOBENEH C YUETOM KYJIbTYPOJOTHUYECKOrO MOAX0Aa, B COOTBETCTBUU C KOTOPHIM
yJaluecs: JOJDKHBI OCBOMTH COJIEpXKaHMe, 3HauuMoe Juid (OpPMHUpPOBaHMS IO3HABATENBHOM,
HPaBCTBEHHOW M 3CTETHUYECKON KYJbTYpbI, COXpaHEHMsI OKpYXalollel cpenbl U COOCTBEHHOTO
3J10pOBbs, AJIs OBCEIHEBHOM JKU3HU U IIPAKTHUYECKOH EATEIBHOCTH.



buonorus xak yuyeOHas AMCUUIUIMHA TPEAMETHOM obnacTu «EcTecTBeHHOHAayudHBIE
IIPEIMETHI» 00eCTIeUUBAET:
*¢opMupOBaHUE CHCTEMBI OMOJIOTUYECKMX 3HAHMHA KaK KOMIIOHEHTA IIEJIOCTHOCTH HAay4YHOU
KapThl MUDA;
*OBJIa/ICHUE HAyYHBIM [I0IX0/I0M K PELIEHUIO PAa3JINYHbIX 33/1a4;
*OBJIa/ICHHE yMEHUsAMH  (OpMYJIMPOBATH  TIHIOTE3bl, KOHCTPYUPOBaThb, IPOBOAUTH
9KCIIEPUMEHTHI, OLIEHUBATh MOJIyYEHHbIE PE3YJIbTAThI;
*OBJIAJICHUE YMEHHMEM  COIIOCTaBIATh DKCIEPUMEHTAIbHBIE W TEOPETHUECKHE 3HAHUA C
O0OBEKTUBHBIMH PEATHSIMHU KU3HHU;
*BOCIIMTAaHUE OTBETCTBEHHOIO0 M OEpEeXHOT0 OTHOLIEHHS K OKpYXKarwllell cpene, OCO3HaHME
3HAYUMOCTH KOHUENIMY YCTOMYUBOTO Pa3BUTHS;
s¢opmupoBaHue ymeHuil  Oe3omnacHOro M 3(QQGEKTUBHOIO MCIIOJIB30BaHUs J1a00paTOPHOTO
00OpyIOBaHUs, TPOBEACHHUS  TOYHBIX HM3MEPEHHH M aJEKBAaTHOM OICHKH IOJyYEHHBIX
pe3yabTaTOB, MPEACTaBICHUS HAaydyHO OOOCHOBAHHBIX apryMEHTOB CBOMX JCHCTBMHA MyTéM
MPUMEHEHHS MEXIIPEIMETHOTO aHaIM3a YUeOHbIX 3a/1a4.
IIporpamma o 6MOIOTHUYU BKJIIOYAET B €05 CIEYIOUINE COJepkKaTelbHbIe TMHUN:

— MHOT000pa3ne 1 SBOJIIOLUS OPraHHIECKOTO MHUPA;
— Ounosioruyeckas Ipupoja u ColragbHasi CyIHOCTh YeJIOBEKa;
— CTPYKTYpPHO-YPOBHEBAasl OpraHu3alus KUBOU IPUPO/IbI;
— LEHHOCTHOE U YKOKYJIbTYPHOE OTHOIIEHHUE K IIPUPOLE;
— [PaKTUKO-OPUEHTUPOBAHHAS CYIIHOCTh OMOJOTMYECKUX 3HAHUM.
MecTo0 ¥ CpOKH peajM3anuu Kypca 0MoJ10ruu B 0a3MCHOM Y4eOHOM ILIaHe

Ob6mee uncno yueOHbIX 4yacoB 35 (lu B Hemenmto) B 5 knacce, 35 (1u B Hexmento) B 6
KJ1acce.

Y4eOHast mporpaMma paccynTaHa:
B 5 kimacce — 35 yaca, 1 gac B Henemio,
B 6 xitacce — 35 yacoB, 1 4yac B HelenIo,

Cpoxk peanu3zanuu IporpaMMsl — 1 roj

@DOpMBI ¥ METO/IBI, TEXHOJIOTUH O0YIEHUSI:

®opma opraHu3anum 00pa3oBaTeJbLHOI0 NMPoLecca - KJIACCHO-YPOUHAS: TPAJUIIMOHHbIE
YpOKH (YCBOEHHE HOBBIX 3HAHMMA, 3aKPETJICHHE N3yYEHHOTO, TOBTOPUTEIEHO-0000IIaromunit
YPOK, KOMOMHUPOBAHHBIN YPOK, YPOK KOHTPOJISI 3HAHUH, YPOK pa3BUTHS peun); HECTaHJapTHbIE
YPOKHU: 3a4€T, 3acefaHne Ki1y0a 3HaTOKOB, CEMUHAP.

(opMBbI paGoTHI C yYaIlIUMUCS:

paboTa B MaJbIX Tpymnmnax (2-5 4enoBex);

IpoeKTHast padoTa;

MOJITOTOBKA COOOIIEHU/ pedepaTos;

HCCIIeI0BATENbCKAs 1A TEIbHOCTB;

WH(POPMAIIMOHHO-TIONCKOBAs IeATEIIEHOCTB;

BBINOJIHEHUE MTPAKTUYECKUX U Ta0OpaTOPHBIX PadoOT.

TexHoJsiornu 00y4eHus : JMYHOCTHO OPHEHTUPOBAHHOE 00yueHue, TudGepeHIIIPOBaHHOE U
MHIUBUAYaJIbHOE 00yueHue, npodieMHoe o0yueHue, pazpuBatomiee ooyuenue, UKT.



YueOHo-MeToanueckoe odecneyenne (YMK, yueOHoe 1 koMnbOTepHOE 000py/i0BaHuE ,
HHTEPHET- pecypchbl)

YMK

Knacc Ilpeomem | Asmopwl yuebHuxa H30amenvcmeo

S kmacc | ouonorus | [lonomapésa M.H., Hwukonaes W.B., Kopuunora | Bentana-I'pad
O.A.

6 xnacc | omonorust | [lonomapésa W.H., KopawmioBa O.A., Kyumenko | Benrtana-I'pad
B.C.

1. buonorus. 5 — 11 knaccer: nporpammel / M.H. [Tornomapera, B.C.Kyuamenko, O.A. Kopauiosa.
— M.: Benrana-I'pad, 2014.

2. W.H. TlonamapeBa, 1.B. HukomaeB, O.A. Kopuunosa. buonorus: 5 Ki.: METOIUYECKOE
nocobue. - M.:Benrana-I'pad, 2015.

3. W.H.Ilonomapesa,JI.B. CumonoBa, B.C. Kyumenko. buomorus: 6 kimacc: METOIUYECKOE
nocobue - M.: Benrana-I'pad, 2015.

4. JI.A. I'pomoBa. Opranuzanusi MPOSKTHON U MCCIIEIOBATEIBCKON NE€ATEIbHOCTH IIKOJIbHUKOB!
ouosorusi: 5-9 Kiaccel: MeToaudeckoe nocooue - M.: Benrana-I'pad, 2015.
Lononnumenvhnas numepamypa 05 ydumens.

1. Boponun JL.I'., Mam P. JI. Meroauka mpoBeaeHUs ONBITOB M HAOIIOJIECHUN 0 aHATOMMH,
¢dusnonoruu u rurueHe genoseka: Ku. s yaurens. - M.: [Ipocsemenwue, 2009.

2. HukumoB A. WM. Terpanb ais OIEHKM KadyecTBa 3HaHWKM 1o Owuosnoruu. 8 kimacc. - M.:
Hpoda, 2003.

3. Poxnos B. C. [Qunaktuueckuid matepuain no Ouonoruu. Yenosek: Ku. mist yuurens. - M.:
[Ipocseuienue, 2009.

4. CemennoBa B.H., CuBornazos B.W. TeTrpanp mis oneHKH KayecTBa 3HAHUU MO OMOJIOTHH. 8§
kiace. «buonorus. Yenosek». - M.: [Ipoda, 2006.

5. ®pocun B./-/., CuBornazos B. U. 'oToBUMCS K €AMHOMY TOCYIapCTBEHHOMY 3K3aMEHY:
buonorus. Yenosek. - M.: [lpoda, 2012.

6. Tapacos B.B. Temb! mkosibHOro kypca. Mmmynurer. Mcropus otkpbiTuid. - M.: [Ipoda, 2005.
7. Qynkuna O.I1. buonorus. PazsepHyToe TeMaTHUeCKOE TUIAaHUPOBAHUE IO ITPOTPAMME

N.H. ITonomapesoii. — Bonrorpan: Yuurens, 2013.
Hononnumenvnasn rumepamypa 075 00yuaouwuxcs:

1. Axumymkud U.W. 3anumarensHast 6nonorus. -M.: Mononas reapaus, 2009.

2. ApramonoB B.U. Penkue u ucuesaromme pacrenus ( Ilo crpanmmam KpacHoit kHUrnM).
Arponpomusznat, 2012.

3. buonorus. DHIMKIONEAU I neTei. -M.: ABanra, 2010.

4. 3onotauukuit H.®. I{BeTs! B nereniax u npeaanusx. -M.:poda, 2012.

5. YueOubie nznanus cepun «KuotHsie» aBT. T.A.Ko3nosoii, B.M. poda, 2012.

6. ®pocun B.H., CuBormnazos B,l1. T'oToBUMCS K €IMHOMY rOCy/1apCTBEHHOMY 3K3aMEHY:
«Kusotasien- M. JIpoda, 2010.

7. 51 no3naro mup. Jlerckas sHuuknonenus: Murpanus >kuBoTHbIX. ABTop A.X. Tabues, -M.:
00O «Actenb», 2010.

8. A mo3nato mup. [lerckas sHumkionenus: Pa3surue sxu3nu Ha 3emie. ABtop A.X. Tabues -M.:
00O «Actemb», 2010.

JIEKTPOHHBIE 00pa30BaTeIbHbIC PECypPChl

http://edu.ru — denepanbHbIi mopran «Poccuiickoe oOpazoBaHuE

http://fcior.edu.ru, http://eor.edu.ru — Pecypcsl, npencraBienHbie Ha noptaine GLIOP
(denepanbHbIi EHTP HHGOPMALIMOHHBIX 00pa30BaTENbHBIX PECYPCOB)

http://katalog.iot.ru/ - Karamor oOpa3oBaTenbHBIX pecypcoB ceTH VHTepHeT ISl IIKOJIBI
http://school-collection.edu.ru/ - Eaunas xomtekmus iudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB —
http://window.edu.ru/ - Tloptan «EquHOE OKHO JOCTYIa K 00pa30BaTEILHBIM PECYpCaMy



http://edu.ru/
http://fcior.edu.ru/
http://eor.edu.ru/
http://katalog.iot.ru/
http://school-collection.edu.ru/
http://window.edu.ru/

http://www.openclass.ru - caliT ceTeBsIX 00pa3oBaTeIbHBIX COO0IIECTB «OTKPBITHIN KITACC
http://www.proshkolu.ru - Uarepuer — moprain Prolllkomy.ru
http://www.it-n.ru/ - TTopran «CeTh TBOPYECKUX YUUTEICH
http://pedsovet.org - TTopran «IleacoBer.opr»
www.teleschool.ru — Tenemkona
www.en.edu.ru - EcrecTBeHHOHAYYHBIH 00pa30BaTEIbHBIA MOPTAI
www.ict.edu.ru - MapopMamoHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUU B 00pa30BaHUU
www.valeo.edu.ru - 3mopoBbe U 0Opa3oBaHKe
http://adventure.hut.ru/general/ - Mup nyremectBuii u npukitodeHuii. [Lnanera 3emis
http://nature.ok.ru/ - Peaxue u ucuesaroiue )XUBOTHLIE Poccuu
www.floranimal.ru — caliT 0 )KHBOTHBIX U PACTCHHSX
WWW.CErm.ru — IeHTp pa3BUTHS MOJIOACKHU (KOHKYpChl My, Korocok)
http://www.virtulab.net/ - BupryanbHbie 1abopaTopHbIC paOOTHI
http://iklass.nome-edu.ru — qucTaHIMOHHOE OOyUCHUE.
http://bioword.narod.ru/S1.htm — buonorudeckuii cinoBaps online
http://flofa.org.ua/index.htm - DHIMKIIONE M STOBUTBIX )KUBOTHBIX M PACTECHUM
http://www.elementy.ru/trefil/ - IIpupona Hayku. 200 3aKOHOB MUPO3AAHUS
http://www.krugosvet.ru/taxonomy/term/15 - Summknoneaus «Kpyrocer»
http://aldebaran.ru/ - snexrponHast 6uOIMOTEKA KHUT «AJbacOapany
http://bio.1september.ru/ — DnexrponHas Bepcus razersl «JIluteparypa». Cait ais yunrenei «S1
Uy Ha YPOK JTUTEPATypPhD»
http://bio.1september.ru/index.php - DnekTponHas Bepcus razetsl « buonorusy». CalT mis
yauteneit «5 uay Ha ypok OHOJIOTHI»
http://college.ru/pedagogam/index.html - [Topran College.ru
www.Ucheba.com/ — O6pa3oBarenbHbIi mopTai «Yueda»: «Ypokmy» (Www.uroki.ru),
«Metogukn» (Www.metodiki.ru), «ITocous» (WwWw.posobie.ru)
www.uroki.net/docrus.htm/ — Caitt «Uroki.net».
OnucaHue MaTepHalbHO-TeXHHYeCKOH Oa3bimeHTpa « Touka pocTa», HCMOJIB3yeMOro
JUISL peasin3anuu 00pa3oBaTeIbHbIX MPOrpaMM B PaMKax NMpenoAaBaHus OMOJOTHH M IKOJIOTHH

MartepuanpHo-TexHUUecKass ©Oa3a 1eHTpa «Touka pocTtay BKIHOYaeT B ceOs 1udpoBbie
nabopatopuu, HaOOPbI KIACCUYECKOTO 000PYI0BaHUS /IS TIPOBEACHUSI OMOJIOTHYECKOTO TIPAKTUKyMa,
B TOM YHCJIE C UCTIOJIb30BAHUEM MUKPOCKOIIOB. Y UUTHIBAS MPAKTUUESCKHUIA OMBIT IPUMEHEHUS JAHHOTO
000py/I0BaHUSI HA YpOKax OWOJIOTHH W B TPOEKTHO-HCCICIOBATEIBCKON JEITEIBHOCTH, CJeNIaH
OCHOBHOHM aKIICHT Ha ONHCaHUHM HUQPPOBBIX JIAOOPATOPHUH M WX BO3MOXHOCTAX. [Ipu 3TOM
1 poBeie JTabopaTtopur B KoMIuieKkTanuu «buomorusay, «IKoaorus» comepikar Kak MHIANBHIyaTbHbIE
JIATYMKH, TaK U MOBTOpsiroruecs (Tabn. 1). Ha3Banus mocneHuX B MPHUBENEHHOW TAONUIIE BIACICHBI
KypcuBoM. Hannune moJo0HBIX MOBTOPSIOIIMXCS JATYHKOB PACHIMPSACT BOSMOXKHOCTH TI€Jarora Io
OpraHH3aInK Jab0paTOPHOTOTIPAKTHKYMA.

Taoauya 1
Harunku uudposbix gadopaTopuii no 0MOJI0rMH, IKOJIOTMH U (PU3HOJIOTUI
Neni/m  |buoJiorus IKoJ10rNs
1 BrasicHocmu 6030yxa BrasicHocmu 8030yxa
2 DrexmponposoouMocmu Dnexmponposooumocmu
3 OcsewenHocmu OceewénHocmu
4 pH pH
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http://www.ict.edu.ru/
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5 Temnepamypwl okpyscaro-weti cpedwvl  |Temnepamypsl oKpysicaro-ujeti cpeovl

6 HuTpaTt-noHos

7 XJ10pHU1-HOHOB

8 3ByKa

9 BraxkHocT! MOYBBI

10 Kucnopona

11 OnTHYEeCKO MIIOTHOCTH 525HM (KOJIOpPUMETP)
12 Ontrueckoit wotHocTd 470HM (KOJIIOPHMETD)
13 MyTHOCTH (TYypOUIUMETD)

14 Oxucu yriaepoaa

JlaTuuKy ¥ JAOMOJHUTENbHBIE MaTepuaibl (EPEXOHUKH, YyBCTBUTEIbHBIE 3IEMEHTHI, METOAUYECKUE
MaTepHualbl, 3apsSaHOE YCTPOMUCTBO | JIP.) KOMIUIEKTYIOTCS B KOPOOKH-YEMO/IAHBI.

- DKpaH.

-.MynpTUMEUIHBIN IPOEKTOP.

- KOMIbIOTEp (OHepanuoHHas cucTteMa ¢ rpaduyeckuM HUHTEepdeiicoM, YHHBEpCalbHBIMU
[OpTaMU C NPUCTABKaMM JUIsl 3alIUCH KOMIIAKT-JMCKOB, 3BYKOBBIMM BXOJAMHU M BBIXOJlaMH,
OCHALIICHHBIN KOJIOHKaMH, C BO3MOXHOCTBIO noakiItoueHus K Internet. C makerom npukiagHbIX
MpOrpaMM (TEKCTOBBIX, TAOJUYHBIX, IPa(UUECKUX U MPE3EHTALIMOHHBIX ).

- CpencrBa TeneKOMMYHUKAlMM (CPEACTBA TEJIEKOMMYHMKAIMM BKIJIIOYAIOT 3JIEKTPOHHYIO
ouTy, BbIX0J B VIHTEpHET)

IIpuboput
MHUKpPOCKOTIBI yueOHBIE.
JlymsL.

3. Ilnanupyemsble pe3yibTaThl
JIN4HOCTHBIE Pe3yJIbTAThI U3yYEHUS IIpEaAMETA

1. Poccuiickas rpaxaaHckas WIEHTHUYHOCTb (IaTpUOTHU3M, yBakeHHe K OTeuecTBy, K
MPOILIJIOMY M HacTOSIIEMY MHOTOHAI[MOHAJIBHOTO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U
nonra nepen Ponunol, naeHtudukanus cebs B KadecTBe rpaxaaHuHa Poccum, cyObeKTUBHAsS
3HAQYMMOCTh MCIOJIb30BAHUS PYCCKOTO s3bIKa M SA3BIKOB HaponoB Poccum, oco3HaHue u
OLIYIIEHUE JTUYHOCTHOM CONMPHYACTHOCTHU CYAb0€ POCCUHCKOT0 HapoAaa).

2. T'OTOBHOCTB U CIIOCOOHOCTH OOYYarOIIMXCSI K CAMOPA3BUTHIO U CAMOOOPa30BaHMIO Ha
OCHOBE MOTHBAIIUH K O0YUEHHIO U MMO3HAHNIO; TOTOBHOCTb U CIIOCOOHOCTH OCO3HAaHHOMY BBIOOpY
U MTOCTPOCHHUIO JajbHEHIIeNH HHANBUAYAIbHON TpaeKTOpUU oOpa3oBaHus Ha 0a3e OPUEHTUPOBKU
B Mupe mnpodeccuii U Npo(ecCHOHAIBHBIX MPEANOYTEHUH, C YYEeTOM YCTOMUUBBIX
IT03HABATEJIbHBIX HHTEPECOB.

3. Pa3BuTOEe MOpanbHOE CO3HAHME U KOMIIETEHTHOCTh B PELICHUH MOpPAJIbHBIX MpoOiieM
Ha OCHOBE JINYHOCTHOTO BBIOOpa, ()OPMUPOBAHHE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOI'O
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MOBEJCHHsI, OCO3HAHHOTO M OTBETCTBEHHOIO OTHOLICHHS K COOCTBEHHBIM IOCTYIIKaM
(crI0COOHOCTh K HPABCTBEHHOMY CAMOCOBEPIICHCTBOBAHMIO; BEPOTEPIUMOCTb, YBAXKUTEIBHOE
OTHOIIIEHHE K PEJIUTHO3HBIM YYBCTBAM, B3IJIS1aM JIIOJEH WM UX OTCYTCTBUIO; 3HAHUE OCHOBHBIX
HOPM MOpAJ¥, HPAaBCTBEHHBIX, IJYXOBHBIX HJEAJ0B, XPAHHMBIX B KYJBTYPHBIX TpaIULMIX
HaponoB Poccun. ChopMUpOBaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, YBAXKHUTEIHHOTO
OTHOIIECHHA K TPyly, HAJIWYME OIBITA Y4acTUs B COLHUAIBHO 3HaUYUMOM Tpyne. Oco3HaHue
3HAYEHUsI CEMbU B JKM3HHM 4YeJOBEKa M OOIIecTBa, NMPHUHATHE LEHHOCTH CEMEWHOW >KH3HH,
YBa)KUTEJIHOE U 3a00TIMBOE OTHOLIECHHUE K WIEHAM CBOEH CEMBH.

4. ChopMHpOBaHHOCTH ETOCTHOI'O MHUPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO Ppa3BUTUs HAyKl U OOIIECTBEHHOM NPAaKTUKH, YUYUTHIBAIOLIETO COLMAIBHOE,
KYJIBTYpHOE, SI3BIKOBOE, JYXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPA.

5. Oco3HaHHOE, YBaXHUTEIbHOE U JOOPOKENATEIbHOE OTHOILECHUE K APYrOMY YeJIOBEKY,
€ro0 MHEHUIO, MUPOBO33PEHNUI0, KYJIbTYPE, S3bIKY, BEPE, IPAKAAHCKON MO3ULMU. ['0OTOBHOCTH U
CIOCOOHOCTh BECTHU UAJIOT C IPYTUMHU JIFOJbMH U JOCTUraTh B HEM B3aMMOIIOHUMAaHUS.

6. OCBOEHHOCTH COIMAIBHBIX HOPM, MPaBHJ MOBEACHHS, pojeid U (GopM COIHMaTIHLHON
KHM3HM B TpyHmax M cooOuiecTBax. YyacThe B LIKOJbHOM CAMOYIPAaBICHUU M OOIIECTBEHHOMN
KU3HU B TpEJesiax BO3PACTHBIX KOMIETEHIMH C y4YeTOM pEeruOHalbHbIX, 3THOKYJIbTYPHBIX,
COLMAJIBHBIX U SKOHOMHUYECKUX 0COOEHHOCTEH.

7.  CdopmMupoBaHHOCTh IIEHHOCTH 3J0pOBOTO M Oe3omacHoro oOpasza KHU3HU,
MHTEpUOpH3alMs TMpaBWl HMHIUBUAYaJIbHOIO U KOJUIEKTUBHOIO O€30IaCHOr0 IOBEICHUS B
Ype3BbIYAMHBIX CUTYalMsIX, YTPOXKAIOMIMX *U3HU U 3J0POBbIO JIIOJEH, MPaBUJl IOBEICHUS Ha
TPaHCIIOPTE U Ha I0POrax.

8. Pa3BUTOCTb 3CTETUYECKOTO CO3HAHMSI YEPE3 OCBOCHME XY/I0’)KECTBEHHOI'O HacCienus
HaponoB Poccun u mMupa, TBOPUECKOH JEATEIBHOCTH ICTETUYECKOro XapakTepa (CIOCOOHOCTb
[IOHUMATh XYJ0KECTBEHHbIE IIPOU3BEIEHUS, OTPAYKAIOLIUE PA3HbIE STHOKYJIbTYPHBIE TPAIULUY;
c(OPMHUPOBAHHOCTh OCHOB XYJOXXECTBEHHOW KYJIbTYpbl OOy4aroIIMXCsl KaK 4acTH HMX OOLIei
TYyXOBHOW KYyJIBTYpHI, KaKk 0CO0OTr0o croco0a IMO3HaHWS J>KM3HM M CPEICTBA OpPraHU3aluU
OOIIEHHUs; ACTETUYECKOE, HSMOLMOHAJIBHO-IIEHHOCTHOE BHJIEHHE OKPYXKAIOLIEro MHpa;
CIOCOOHOCTH K IMOLIMOHAJIbHO-IIEHHOCTHOMY OCBOEHHIO MHPA, CAMOBBIPAKEHHUIO U OPUEHTALIUH.

9. CdopMHpPOBAaHHOCTH OCHOB  JKOJIOTUYECKOH  KYJbTYpbl, COOTBETCTBYIOILEH
COBPEMEHHOMY YPOBHIO JKOJIOTUYECKOTO MBIIUIEHUS, HAJUYUE OINbITa 3KOJOTUYECKH
OPUEHTUPOBAHHON pe(IIEKCHBHO-OIICHOYHOM M MPAKTUYECKOH JEesATeIbHOCTH B KM3HEHHBIX
CUTYaIUsX.

1.1.1. MeranpeaMeTHbIe pe3y1bTaThbl OCBOCHHUSHA

MertanpeameTHble pe3yabTaThl, BKIOYAIOT OCBOEHHBIE 00YYaIOIIUMHUCA MEXIIPEIMETHbIE
NOHATUS M  YHHUBEpCAJbHbIE YydeOHble JIeHCTBHS  (peryniTUBHBIE, I103HABaTeNbHBIE,
KOMMYHHUKAaTHBHBIE).

MexnpeaMeTHble TMOHATHS YciaoBUEM (OPMHUPOBAHUS MEXKIPEAMETHBIX TMOHATHH,
HampuMep, TaKUX KaK cucTema, (akT, 3aKOHOMEPHOCTb, ()EHOMEH, aHAJU3, CUHTE3 SBISETCS
OBJIaJieHUEe OOYyYaroIMMHUCS OCHOBAaMM UYUTATEIbCKONW KOMIETEHIUH, MPHUOOPETEHHE HABBIKOB
paboTsl ¢ nHGOpMaIuel, yuacTue B IPOEKTHOU e TEIbHOCTH.

B coorBerctBun ®I'OC OOO BBLAEHAIOTCS TPU TPYIIBl YHUBEPCATbHBIX Y4EOHBIX
JEHCTBUI: perynsaTuBHbIE, I03HABATEIbHbIE, KOMMYHUKATHBHBIE.

Perynarusueie YV /|

1. YMeHue caMOCTOSATENBHO OINpPENesITh eI o0yueHus, CTaBUTh U (HOPMYIHPOBAThH
HOBBIE 33/1a4M B yueOe U MMo3HaBaTEeIbHOM 1eATEIbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI CBOCH
MMO3HABATEIBHON JeATeTbHOCTH. OOYJarOIINIICS CMOXKET:

* BBIBUTaTh BEPCUU pEIIEHUs MpoOseMbl, (HOPMYITUPOBATh TUIIOTE3bI, MPEABOCXUIIATh
KOHEUYHBIN pe3yJbTaT;

* CTaBUThH IIeJIb JIEATEILHOCTH Ha OCHOBE OIpENeNIeHHON MPOOIeMbl U CYIIECTBYIOIIUX
BO3MOKHOCTEH;

* (opmynupoBaTh yueOHbIE 3aJauM KakK IIard JOCTHKEHUS MOCTaBJIEHHOW LeNu

9



NeSATEeIbHOCTH;

* O00OCHOBBIBaThH II€JIEBbIE OPHUEHTUPHl W MPUOPUTETHl CCHUIKAMU Ha I[EHHOCTH,
yKa3bIBasi 1 00OCHOBBIBAS JIOTUYECKYIO MTOCIIECI0OBATEIBHOCT IIIArOB.

2.  YMeHHE CaMOCTOSITEIbHO IUIAHUPOBATh IYTH IOCTHXKEHHUs meneh. OOydaromuincs
CMOJXKET:

* ONpeAeNnaTh HEOOXOIWMBbIE JCHCTBHE(S) B  COOTBETCTBMM ¢ y4eOHOH U
MO3HABATEJILHOU 3a/1aueil U COCTABJISITH AJITOPUTM UX BBITIOJHEHUS;

* 000OCHOBBIBaTh W OCYIIECTBIIATH BHIOOP Hambosee 3G (HEKTUBHBIX CIIOCOOOB PEIICHUS
y4eOHBIX ¥ MMO3HABATEIBHBIX 33/1a4;

* ONpeNeNATh/HaxXOIuTh, B TOM 4YHCII€ W3 MPEJIOKCHHBIX BApUAHTOB, YCIIOBUS IS
BBITIOJTHEHUS YI€OHOU U MMO3HABATEIBHOM 3a/1a4K;

e BbIOMpaTh M3  NPEVIOKEHHBIX  BAPUAHTOB U CAMOCTOSITENIBHO  HCKATh
CpeICTBa/peCcypChl sl peICHHUS 3a1a9U/JOCTHKCHHS 1IETIH;

* COCTaBIATh IUIAH pEIIeHUS NpoOJeMbl (BBIIOJHEHUS MPOEKTa, MPOBEICHUS
HCCIe0BaHUs );

* OIUCBHIBaTh CBOM OMBIT, OoQopmIIAs €ro i MepeJadyd JAPYyruM JIOAsSM B BHUJC
TEXHOJIOTHH PEIICHUs MPAKTUUECKUX 3a/1a4 OMPEIeTICHHOTO Kiacca.

3. YMeHHe COOTHOCUTH CBOU JICHCTBUS C IUIAHUPYEMBIMH Pe3yJIbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOEH JESATEIBHOCTH B MPOIECCE IOCTHXKEHHS PE3yJIbTaTa, ONPENCNSITh CIOCOObI
JEHCTBHUI B paMKax MPEeJIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOU ACHCTBUS B
COOTBETCTBHUH C U3MEHSIOIIEHCS cuTyanueit. OO0ydaronmiicss CMOXKET:

- OIIpeNIENATh COBMECTHO C MEAAroroM U CBEPCTHUKAMU KPUTEPUU MJIAHUPYEMbIX Pe3ylIbTaToOB U
KPUTEPHUH OIICHKH CBOCH Y4eOHOW AEATEIbHOCTH;

- CHUCTEMaTH3UPOBaTh (B TOM YHUCIIE BHIOMPATh MPUOPHUTETHBIE) KPUTEPUHU TIIIAHUPYEMBIX
pPe3yIbTATOB M OLIEHKU CBOEH JESITEIIbHOCTH;

- OLICHUBAaTh CBOK JESITENBHOCTb, APTYMEHTHPYS MPHUYMHBI JOCTHUKEHHUS WIA OTCYTCTBUS
IJIAHUPYEMOT'O PE3YJIbTaTa;

- BHOCUTbh KOPPEKTUBBI B TEKYIIYIO AEATEIHbHOCTh HA OCHOBE aHAJIN3a U3MEHEHU CUTYalluu st
MOJTYYEHUS 3aINIAHUPOBAHHBIX XapaKTEPUCTUK MPOTYKTa/pe3yabTaTa;

- CBEepATh CBOM JEWCTBUS C IENbI0 U, NpU HEOOXOAMMOCTH, HCHPABIATh OIIMOKU
CaMOCTOSATEIBHO.

4. VYMeHHe OIleHHBATh MPABUIHHOCTh BHIMIOTHEHUS Y4eOHOM 3a1aur, COOCTBEHHBIE
BO3MOXXHOCTH €€ perieHusi. OOydaromuics CMOXKeT:

- OICHUBATh TMPOAYKT CBOEH JEATENBHOCTH IO 33JaHHBIM W/MIU  CaMOCTOSTEIHHO
OTpeIeTICHHBIM KPUTEPUSIM B COOTBETCTBHH C LIEJIBIO IESITEIILHOCTH;

5. BrnageHue OCHOBAMM CaMOKOHTPOJS, CaMOOLICHKM, NPHUHATHSA pPEIICHHH W
OCYIIIECTBIEHHUS] OCO3HAHHOTO BHIOOpA B Y4eOHOI 1 1mo3HaBaTebHONH. OOyJarOIIUNACs CMOKET:

- HaOJIOJaTh M aHATM3UPOBATH COOCTBEHHYIO YYEOHYIO M TO3HABATENIbHYIO NESTEIHLHOCTh U
JEeSITeNbHOCTh IPYTUX 00y4YaIoNIXcs B MPOLIECCE B3aUMOIPOBEPKHU;

- COOTHOCUTHb  peaJibHble H  IJIJAHUPYEeMble  pe3yJabTaThl  WHIWBHAYyaIbHOU

00pa30BaTeNbHON IEATEIBHOCTH U JIENIaTh BHIBOIBI,

- MPUHUMATH PEllIeHNEe B yUeOHON CUTYyaIlMN M HECTH 32 HETO OTBETCTBEHHOCTH;

- CaMOCTOSITENIPHO OMpPEAENSATh MPUYMHBI CBOETO yCIeXa WIM HeyclleXa U HAaXOAWTh CIOCOOBI
BBIX0/Ia U3 CUTYaIlUU HEYCTIeXa;

Ilo3naBarenbabie YV /]

YMeHue ompenensaTh MOHSTHS, CO3/1aBaTh OOOOIICHHS, YCTaHABIWBATh aHAJOTHH,
KJIacCU(UIIUPOBATh, CAMOCTOSTEIHHO BBIOMPATh OCHOBAHUS M KPUTEPUU ISl Kiaccuukaimm,
YCTaHABIIMBATh TMPUYWHHO-CJICICTBEHHBIC CBSI3U, CTPOWUTH JIOTHUECKOE PaCCyKICHHUE,
yMO3aKJIIoueHne (MHAYKTUBHOE, JeIYKTUBHOE, TI0 aHAJIOTHUH) U AeNaTh BhIBOABL. O0ydaromumiics
CMOJXKET:

- moxOupaTh CIIOBA, COMOJYMHEHHBIE KIIOUEBOMY CIIOBY, OIPEACTSAIONINE €ro MpPU3HAKU U
CBOMCTBA;
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- BBIACHATH OOIIMN MPHU3HAK JABYX MJIM HECKOJBKUX MPEIMETOB WM SIBICHUN U OOBSCHATH UX
CXOJICTBO;

- 00BEAUHATH MPEAMETHl U SIBICHUS B TPYIIIBI 110 ONPECICHHBIM IPU3HAKaM, CPABHUBATh,
KJaccuuImpoBaTh ¥ 000011aTh (HDaKThI U SBIICHUS,

- BBIJICJIATH SIBJICHUE U3 OOILETo psiaa APYrux sSBJICHUN;

- OOBSICHATD SIBJIECHUS, NIPOLIECCHI, CBA3M U OTHOILIEHUS, BBISIBIAEMbIE B X0J1€ 103HABATEIbHON U
WCCIIEIOBATENIbCKOW ~ ACATENbHOCTH  (MPUBOIUTH OOBSICHEHHWE C H3MEHEHHEM (OpMBbI
IIPEJCTABICHUS; OOBACHSTD, NIETATU3UPYS UK 0000111as1; 0OBACHATH C 33aHHONM TOUYKH 3pEHUs);

2. YMeHHe co3JaBaTh, MPUMEHATh U MPEOOPA3OBBIBATH 3HAKH M CHMBOJIBI, MOJICIU H

CXEMBI JJIs pelIeHusl y4eOHbIX U IO3HABATENbHBIX 3a/1a4. OOy4Jarouuiics CMOXKeT:

- CTPOUTH MOJICTH/CXEMY Ha OCHOBE YCIIOBHUH 3a1a4u W/WIH CIIOC00a ee pelieHus;

- CTPOUTh CXEMY, QJIFOPUTM JCHCTBUS, UCIPABIATh WIM BOCCTAHABIMBATH HEU3BECTHBIN paHee
QJITOPUTM Ha OCHOBE HMEIOLIETocs 3HaHUsl 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCS AIITOPUTM;

- HaxoAuTh B TekcTe TpeOyeMyro HMHQoOpManuio (B COOTBETCTBUM C IEJIsAMH CBOEH
JEATEIIbHOCTH );

- OpUEHTHPOBATBCA B COAEPKAHMM TEKCTa, IIOHUMAaTh LEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

3.  ®opmHupoBaHHE M PA3BUTHE 3KOJOTMUYECKOTO MBIIICHUS, YMEHHE IPUMEHSTh €ro B
MO3HABATEIbHON, KOMMYHHUKATUBHOW, COIHMAJIBHOH MpPaKTUKE ©  NPOQecCHOHATBHOMI
opueHTtaruu. O0yyaronmics CMOXKET:

- OIPEJENATh CBOE OTHOILIEHUE K IPUPOIHOM Cpenie;

- aHAIW3MPOBATh BIIMSHUE OSKOJOIMYECKHX (DAaKTOpPOB Ha cCpelay OOUTaHHSA IKHUBBIX
OpPraHU3MOB;

- IPOBOJIUTH IPUUYUHHBII U BEPOSTHOCTHBIN aHAIN3 HKOJOTMUECKUX CUTYalUi;

- IPOrHO3MPOBaTh M3MEHEHHS] CHUTyallUM IpPU CMEHE JEWUCTBUS OJHOro (axropa Ha
neicTBue Ipyroro (axropa;

- pacmpoCTpaHsTh 3KOJOTMYECKUE 3HAHWS M YYacTBOBATh B IPAKTHUUECKUX Jejax IIO0
3aLUTE OKPYKAIOLIEN Cpebl;

- BbIpakaTh CBOE€ OTHOIICHUE K MPUPOJE YepPe3 PUCYHKH, COUMHEHMSI, MOJIENIN, IPOEKTHBIE
paloThI.

4. Pa3zBuTHe MOTHBAallMM K OBJAQJCHUIO KYJIbTYpOM aKTMBHOI'O MCIOJIB30BAaHUS CIOBapeu
U IPYTUX MOUCKOBBIX cucTeM. O0yJaromuiicss CMOXET:

- OIpPEeNeNATh HeOOXOIMMBIE KIIFOUEBbIE TOMCKOBBIE CIIOBA U 3aIIPOCHI;
- OCYIIECTBJIATH B3aUMOJEHCTBUE C MEKTPOHHBIMU TOMCKOBBIMU CUCTEMAMH, CIIOBAPSIMY;
- (popMHpOBaTH MHOKECTBEHHYIO BHIOOPKY M3 MOMCKOBBIX UCTOYHUKOB /JIs1 00BEKTUBU3ALINN
pe3yJIbTaTOB MOUCKA;

- COOTHOCHTD ITOJTyYE€HHBIE PE3YJIbTAThI IOUCKA CO CBOEH JIEATENBHOCTBIO.

KommyHukatusHbie VY /]

YMeHHe OpraHu3oBbIBaTh y4eOHOE COTPYAHMUYECTBO M COBMECTHYIO JIE€ATEIBHOCTh C
YUUTEJIEM M CBEPCTHUKAMHU; pabOTaTh MHAMBUAYAIBHO U B TPYIIE: HAXOUTH 001Iee pelIeHre U
pasperniath KOHQJIMKTHI Ha OCHOBE COTJIACOBaHMS MO3UIMIA U ydeTa HHTEpPecoB; (OPMYIHPOBATH,
apryMEeHTHPOBATh U OTCTauBaTh CBO€ MHeHHUE. OOyUaroLUIiCs CMOXKET:

- OIPEIENATh BO3MOXHBIE POJIM B COBMECTHOM AEATEIbHOCTH;

- WUTrpaTh OMPEJENIEHHYIO POJIb B COBMECTHOM J€ATEIBbHOCTH;

- JIoTOBapuBaThCs O MpaBUJaX M BOMpOcax s OOCYKIEHHS B COOTBETCTBUU C
ITOCTaBJIEHHOM Mepe.l TPyIIoN 3a1adei;

- OpraHM30BbIBaTh y4eOHOE B3aUMOJEcTBUE B Tpymnie (OmpeaeisaTh oOIue e,
pacnpenensaTh poju, JoOroBapuBaThCs APYT € APYTOM H T. 11.);
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IMpuaoxenne
Pa3nenbl padoyeii mporpaMMbI 0 GHOJOTHH 1151 5—6 KjaccoBc HCMOIb30BaHHEM 000PYI0BAHHUS LEHTPa
«Touka poctay

Ha 6a3e nentpa «Touka pocra» obecreunBaeTcst peaau3anysi 00pa30BAaTENbHBIX MPOTPAMM ECTECTBEHHO-
HAy4YHOH ¥ TEXHOJOTHYECKOH HANpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHM C TpeOOBAHHAMHU
3aKOHOJIATENIbCTBA B cepe 00pa3oBaHus U ¢ y4€ToM pexomeHaaimii denepanbHOro oneparopa y4eOHOro
npeameta «buonorusy.

OO6pazoBarespHas MporpaMMa Mo3BOJISICT MHTETPHPOBATh Pealn3yeMble 31€Ch MOIXO/bI, CTPYKTYPY H
coJepXKaHue MpH OpraHu3anuu o0ydeHus Ouomoruu B 5—9 kimaccax, BBICTPOGHHOM Ha 0ase T000ro u3
JOCTYITHBIX y4eOHO-MeToqiueckuX KoMmiuiekcoB (Y MK).

Ucnonp3oBanue obopynoBanus nentpa «Touka pocray mpu peammszaumu ganHoi OIl mosBomser
CO3/1aTh yCIIOBHSL:

. TS pACIIMPEHHs! COICPIKAaHUS IIKOIBHOTO OMOIOTHIECKOTO 00pa30BaHMs;

. JUIsl IOBBILIEHHS TTI03HABATENbHON aKTMBHOCTH OOYYaroOLIMXCs B €CTECTBEHHO-HAYYHOMOOIACTH;

. JUISL pa3BUTHS JJMIHOCTH peOCHKA B Iporecce 00ydeHUs: OMOJIOTHH, €T0 CIIOCOOHOCTEH,
(bopMUPOBaHUS U YIOBIECTBOPEHHS COLMATBHO 3HAYMMBIX HHTEPECOB M TOTPEOHOCTEI;

o JUIA pa6OTI>I C OIIapéHHLIMI/I HIKOJIbHUKaMH, OpraHru3alluy UX Pa3BUTHS B Pa3JIMYHBIX o0OacTax

00pa30oBaTeNbHOI, TBOPYECKON JEATETbHOCTH.

[Mpumensist mudpossie TaOOPATOPUN HA YPOKAX OMOJIOTHH, YYAIHECs CMOTYT BBIIOJHUTH MHOXKECTBO
71a00paTOPHBIX PaOOT U HKCTIIEPUMEHTOB 10 TIPOrPaMMe OCHOBHOM IIKOITBI.
buoJornsi pacreHuii:
bixanue nucteeB. [lpixanue kopueil. [lormomenue Boxasl kopHAMHU pacTteHuil. KopHeBoe naBiieHmue.
Ucnapenne Boabl pactenusaMu. DotocuHTte3. JlpIxaHWE CEeMsSH. YCIOBHA NPOPACTaHUA CEMSH.
TernmontoOuBbIe M XONOAOCTOWKHE pacTeHHs. l3ydyeHue KIETOK W TKaHEHl pacTeHMH Ha TOTOBBIX
MUKpOIIperapaTax u ux onucaHue. BolsBieHrEe H3MEHUMBOCTH Y OPraHU3MOB. BhIsiBIeHUE PUCTIOCOOICHUI
y OpraHM3MOB KCpeJie 0OuTaHus (Ha KOHKPETHBIX TPUMepax).
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2.

Tembl TeMaTHYECKOT0 NJIAHUPOBAHMS ¢ HCNOIb30BaHHEM o0opynoBanus «Touku Pocray

5 -6kiace

«bHOJIOI'UA HA OKHE»

N Lenesas yctanoska | Kon-8o OCHOBHbIE BMAbI AEATENIbHOCTH Wcnonb3o-
n/n Tema Coaep)xaHue YpOKa 4acoB o6yuvalowmxcs Ha ypoke/BHey- BaHue 060-
POYHOM 3aHATUMN pyaoBaHue
1-2 | 1. MeTtogabl Mcnonb3oBaHue yBe- Ob6bACHATL Ha3HauYe- 2 YMeHue paboTaTb € n1abopaTopHbIM Mwukpockon
U3yyeHuns
XXMBbIX OPraHW3MOB: | JIMUUTENbHBIX NPUOOPOB | HUE yBeMYUTENbHBIX 0bopyaoBaHueM, yBenmunUTEeNbHbIMU CBETOBOW,
HabnogeHne, u3Me- | Npu usyyeHun obbekToB | MpMOOPOB. npubopamu. M3yyaTb yCTPOMCTBO MU- | LMCDPOBOM
peHue, aKcnepu- XXMBOW Npupogabl. YBe- Pa3nnuaTb pyyHyto u Kpockona v cobntoaaTb npaswna pa-
MEHT. munTenbHble Npubopbl: | WTATUBHYIO Nynbl, 60Tbl C MUKPOCKOMOM.
Nynbl pyyYHas, WTaTme- 3HaTb BEIMYMHY MNONy- CpaBHvBaTb yBENNYEHME NyMbl U M-
2. JlabopamopHas
pa-
6oma Ne 1 Has, MMKpockon. P. Tyk, | YyaeMoro ¢ ux nomo- Kpockona.
«M3yyeHune yctpor- | A. BaH JIeBEHryK. YacTu | LWblO YBEMYEHMS. MonyyaTb HaBblkM paboTbl C MUKPO-
CTBa YBENNYUTENb- MUKpOCKona. Mukpo- CKOMOM MpW WU3YYEHUM rOTOBbLIX MM-
HbIX NpubopoB» npenapat. lNpasuna pa- KponpenapaTos.
60Tbl C MUKPOCKOMOM. CobntogaTb npasuna pabotbl B Kabu-
HeTe, obpalleHuns ¢ nabopaTopHbLIM
obopyaosaHmeM
3-4 3. KnetoyHoe CtpoeHue kneTku. TKkaHu | BbigBNSTL YacTu YMeHue paboTaTtb ¢ 1abopaTopHbIM

cTpoe-
HWe OpraHM3MOB.
MHoroobpasue kne-
TOK. MeToabl n3yye-
HUS XKUBbIX

KneTouHoe cTpoeHue
XMBbIX OPraHU3MOB.
KneTka. Yactn kneTtku u
UX Ha3HayeHue.

KNETKN Ha pUCYHKaX
y4yebHuka, xapakTe-
pu30BaTb MX 3Haye-
Hue.

060pyaoBaHWeM, yBENMUNTENbHBIMY

npubopamu. Habntogats Yactu u op-
raHoMAbl KNETKN Ha FOTOBbIX MUKPO-
npenapaTax nog mMasnbiM 1 60/1bLUNM




[podonxeHue

OCHOBHbIE BUAbI AESATE/IbHOCTH Wcnonb3o-
N LleneBas ycraHoBka | Kon-Bo
n/n Tema Coaep)xaHue ypoka 4acoB obyuarowmxcs Ha ypoke/BHey- BaHue 060-
POYHOM 3aHATUMN pyaoBaHue
3-4 | OpraHM3MoB: Ha- MoHaThe 0 TkaHW. Tkann | CpaBHMBATbL XUBOT- 2 yBennyeHmeM MMKpoCKomna v onucel- | MMkpockon
bntoaeHve, umMepe- | XUBOTHBIX U PacTeHUI. HYIO 1 pacTUTENbHYIO BaTb MX. umdpoBoW,
HWe, 3KCNepUMeHT Ux pyHKumN. KNETKW, HaxoamuTb Pasnnyatb OTAeNbHbIE KNETKM, BXOAS- | MUKponpena-
4yepTbl UX CXOACTBA M wme paTbl
4./labopamopHas
pa-
6oma Ne 2 pasnunyums. B COCTaB TKaHW.
«3HaKOMCTBO C PasnnMuyaTb TKaHWU XWu- 0606LwwaTh 1 pukcMpoBaTb pesynbTa-
KneTkamu pacre- BOTHbIX W pacTeHWiA Tbl HabNtoAEHWN, fenaTb BbIBOAbI.
HUIA» Ha pUCyHKax y4ebHu- Cobniogatb npasuna pabotbl B kabu-
Ka, XapaKTepu3oBaTb HeTe buonorun, obpalyeHus c nabo-
NX CTpoeHue, obbsc- paTopHbIM 060pyA0BaHNEM
HATb UX YHKLMM.
5  [5.0c06eHHOCTM XMMU- | XUMUYECKMIA COCTaB PasnnuyaTb HeopraHu- 1 Habnopatb 4eMOHCTpauUMio OMnbITOB
4ecKoro cocTasa KNeTKM. Yeckue U opraHuye- yunTenem, aHanusnpoBaTb WX pe-
XMBbIX OPraHWM3MOB: | XMMUYECKue BeLeCTBa | CKWe BelecTBa KieT- 3ynbTaTbl, A€NaTb BbIBOAbI.
HeopraHuyeckne | Knetku. HeopraHuye- KW, MMHEepanbHble Co- AHanusnpoBaTb NpeACTaBNEHHYI0 Ha
OpraHu4yeckue Be- CKVe BeWecTBa KNeTkn, | 1, O6bACHATb UX PUCYHKaX y4ebHuKa nHhopMaLumio o
LLeCTBa, UX pONb B | MX 3HAYEHWE ANS KNEeTKM | 3HayeHwe Ans opra- pesy/bTaTax onbiTa, paboTas B nape
opraHusme 1 opraHusma. OpraHuye- | HU3Ma. YMeHue paboTaTtb ¢ nfabopaTopHbIM
CKVe BeWecTBa KIEeTKY, obopyzoBaHMeM
MX 3HAYEHWE ANS KN3HU
OpraHuaMa u KneTku
6.bakTepun. MHoro- | bakTtepuun: CTpoeHue u Xapaktepu3oBaTb OnuceiBaTh pa3HoobpasHble dopMbl | Paccmatpuea-
obpasue bakTepuit | Xn3HeaesTeNbHOCTb. 0COBeHHOCTM CTpoe- BaKTepuanbHbIX KNETOK Ha pUCYHKe Hue bakTepun
BakTepum — NpUMUTUB- | HUS BakTepui. yuyebHuka. Ha roToBbIX
Hble OJHOKNETOYHbIE Op- Pa3nnyatb NOHATUS: «aBTOTPOMbI», MUKponpena-
raHu3mbl. CtpoeHue Hak- «TeTepoTpodbl», «NPOKAPUOTHI», paTax Cc uc-
TepuiA. PaaMHOXeHMe «3YKapuoTbI». Mo/bL30BaHVEM

suiowoung
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[podonxeHue

vi150d '5 VhOL

N Lienesas ycraHoska | Kon-go OCHOBHbIE BMAbI AEATENIbHOCTH Wcnonb3o-
n/n Tema Copep)kaHue ypoka 4acoB o6yuvalowmxcs Ha ypoke/BHey- BaHue 060-
POYHOM 3aHATUMN pyaoBaHue
HaKTepuii feneHmem 1 XapakTepu3oBaTb Npouecchl xu3He- | UndpoBoro
KNneTkn Haagoe. bakTte- AedaTeNbHOCTM 6aKkTepuu Kak Npoka- | MUKPOCKOMA. P
pUM KaK camasi ApeBHAS pUOT. DNEeKTPOH-
rpynna opraHu3MoB. CpaBHvBaTb M OLEeHMBaTb ponb 6akTe- | Hble Tabnuupl
Mpouecchl Xu3Heaes- pUiA-aBTOTPOOB 1 BaKkTEPUIn-reTepo- | M NnakaTbl.
TeNbHOCTW 6aKTepui. TpocdoB B NpupoaeYMeHue paboratb
MoHsTMe 06 aBTOTpOdax ¢ nabopaTopHbIM 060pyAOBaHMNEM,
u reTepoTpodax, npoka- yBeNMUMTENbHBIMU MPUbopamu.
p1oTax M ayKapuoTax
7 PacteHus. MHoro- PacTeHus. XapakTtepu3oBaTb 1 Paznuuatb YacTu LBETKOBOro pacre- O6Hapyxe-
obpasue pactenuit. | MNpeactaBneHune o Gno- | rnaBHblE NPU3HAKK HWSI Ha pUCYHKe yyebHuKa, BblABUraTb | HUE X/10po-
3HaueHwue pacTeHnin | pe. OTnunTENBHOE pacTeHuM. npeanonoXxeHns 06 nx GyHKUmsX. nnacros B
B NMPUPOAE M XKMU3HWU | CBOMCTBO PacTeHUM. CpaBHvBaTb LIBETKOBbIE M FOSIOCEMEH- | KNETKax pac-
yenoBeka Xnopodunn. 3HayeHne Hble pacTeHus, XapakTepu3oBaTb UX TEHUN C UC-
doTocnHTe3a. CpaBHe- CXOACTBO W pa3nnuums. Nosb30BaHU-
HWe KNETOK pacTeHWN XapakTepu3oBaTb Mxu, NanopoTHUKK, | eM UndpoBo-
bakTepuit. [leneHune XBOLLM, NAayHbl KaK CNOPOBbIE pacTe- | ro
LlapCTBa pacTeHWiA Ha HUS, ONpeaensiTb TEPMUH «Criopax». MWUKpOCKoMa.
rpynnbl: BOZOPOCAH, BbisiBNSTb Ha pUCYHKe yyebHWKa pa3- | DNEeKTPOH-
LBeTKoBble (NOKpbITOCE- NIMYNS MEXAY PacTEHMAMU Pa3HbIX Hble Tabnuupbl
MEHHbIE), F0/I0CEMEH- cucTeMaTUYecKux rpynn. ¥ nnakatbl.
Hble, MXM, MnayHbl, XBO- ConocTaBnsTb CBOMCTBA pacTUTENb-
LK, NANOPOTHUKM. HO M BaKTepuanbHON KNeToK, Aenatb
CtpoeHue pacteHuit. Ko- BbIBO/bI.
peHb 1 nober. Cnoeswu- XapaKkTepu3oBaTb 3HAYEHWE PaCTEHMIA
we Bogopocnen. OcHoB- pa3HbIX CUCTEMATUYECKUX TPynn B
Hble pPa3nnuumns MOKPbITO- XWU3HW YenoBekayYMeHue paboTatb C o
CEMEHHbIX U nabopaTtopHbiM 060pyAOBaHNEM, yBE- s
rONOCEMEHHbIX pacTe- NMunTENbHBIMKA NpUbopamu. g
HWA. Ponb LBETKOBbIX o
PaCTeHUI B XU3HN Yeno- <
BeKa 0




[TDodoTReAU
VIch

OCHOBHbIe BUAbl AeATe/IbHOCTU 06y- 0J1b30Ba-
Ne° LleneBas ycraHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hue obopypo-
3aHATUMN BaHue
Monosoe pa3MHoO- KneTka Kak OCHOBHast nnactuabl. Xusnege- XapakTepn30BaTb OCHOBHbIE MpoLec-
XeHue. PocT n pa3- | CTpyKTypHas eavHuua ATENbHOCTb KNETKM. Cbl XXWU3HEAeSTEeNbHOCTU KNETKM.
BWTME OpraHW3MoB pacTeHus. [enexve KneTku. 06061waTth 3HaHWS W AenaTb BbIBOAbI
KneTtka kak xuBas cu- 0 B3aMMOCBSA3M paboTbl BCEX YacTel
crtemMa. OcobeHHOCTH KNeTKM.
PaCTUTENBHON KNETKM BbISIBNATE OTNNUMTENBHBLIE MPU3HAKK
PacTUTENbHON KNETKM
9 Cems, ero ctpoeHune | Cems Kak opraH pas- CtpoeHune cemeHu: YMeHMe paboTaTh C /1abOpaTOPHbIM PaboTa
1 3HaueHne MHOXEHMS! pacTeHuii. KOXypa, 3apoabiLL, 0DOPYAOBAHVEM, YBEMUMTENBHEIMU | ~repe
3 AUCHIAC COMAH-B-ABM—| SHAGEREDM-_COMSIAS npubopamw. cemer-haco
OO CTriviC CClizTT D II|JVI JIRUCTC T, CCrriziggou CUMCTvirpacuo
pofe v Xn3Hu yenoseka | /in. CTpoeHue 3apo- nn»
Ablla pacteHus. [iy- Lindposas
AOSbHbIE U OAHOAO0/b- nabopatopus
Hble pacTeHus. Mo 3KOM0rmu
MpopacTaHue ceMsH. (paTtumk ocee-
LLEHHOCTH)
10 | /labopamopHas Cems KaK opraH pas- CTpoeHue cemMeHu: O6BACHATL PONb CEMSH B NPUPOAE. PaboTa
pa6oma MHOXXEHWS PaCTEHUI. KOXYypa, 3apoabiL, XapakTepu3oBaTb (hYHKLMM YacTeil «CTpoeHune
Ne 1 3HayeHNe CEMSH B Npu- | SHAOCTEPM, CEMSA0- CEMEHM. ceMeHm thaco-
«CTpOeHMe ceMeHn | Pode W Xu3HW yenoseka | Nin. CTpoeHue 3apo- OnucoblBaTb CTPOEHME 3apo/bllla nn»
ta-conu» Ablla pactexus. [sy- pacTeHus. Lindposas
[OMbHbIE N OQHOAONb- YcTaHaBnu“BaTh CXOACTBO NPOpPOCTKa | nabopaTtopusi

Hble pacTeHusl.
popacTaHue ceMsH.

C 3apOAbILLIEM CEMEHMW.
OnucbiBaTb CTaauy NpopacTaHus

Mo 3KON0rmu
(paTumk ocse-
LLIEHHOCTH,

vi150d '5 VHHwens
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[podonxeHue

OcHOBHble BuAabl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas ycraHOBKa Kon-Bo
n/n Tema Copep)xaHue ypoKa 4acoB YaOLWMKNXCA HA YPOKe/BHEYPOUHOM Hue o6opypo-
3aHATUMN BaHue
MpopocToK, 0CobeH- CeMsiH. BbiSiBNATbL OTNNYMTENbHBIE BJTXXHOCTM U
HOCTW ero CTpoeHus.. MPU3HAKN CEMSIH ABYAONbHBIX U 04- | Temnepary-
HOAONbHbIX PacTEHUN. pbl).
Mcnonb3oBaTb MHMOPMALMOHHbIE DNEKTPOHHbIE
pecypcbl Ans NOAroTOoBKK coobule- Tabnumubl
HUS O POSIN CEMSIH B XXM3HU Yenose- | nfakaTbl.
Ka.
MpoBoanTb HabnoaeHns, GuUKCMpo-
BaTb UX pe3yNbTaTbl BO BPEMS BbINON-
HeHWs NabopaTopHoOM paboTbl.
Cobniogatb npasuna paboTbl B Kabu-
HeTe, obpalleHusi ¢ nabopaTopHbIM
obopyanosaHuem YMeHue pabotaTtb C
nabopaTopHbiM 060pyA0BaHMEM,
yBENUYMTENBHBIMM Npubopamu.
11 | Ycnosus npopacta- | 3HayeHue BOAbl U BO3- N3yunTb ponb 3anac- 1 XapakTepu30BaTb ponb BOAbl M Bo3- | Pabota
HWUS CEMSIH AyXxa Ansg npopactaHvs | HbIX NUTaTESNbHbIX Be- [lyXa B MpopacTaHumn CEMSH. «Yycnosus
CeMsiH. 3anacHble nNuTa- | LWEeCTB CeMeHun. TeMm- O6bACHATL 3HAaYeHMEe 3anacHbIX MK- | NpopacTaHus
Te/lbHble BellecTsa ce- nepaTypHble yCroBus TaTe/bHbIX BELWECTB B NPOPACTaHUM | CEMSAH>.

MeHu. TemnepaTypHble
YCoBUSi NpOpacTaHns

cemsH. Ponb ceeTa. Cpo-

KW NnoceBa CEMSAH

NpopacTaHns CEMSH.
Ponb cBeTa.

CEMSIH.
Ob6BbACHATL 3aBMCMMOCTb NpopacTa-
HWUSI CEMSIH OT TeMMepaTypHbIX YCNo-
BUMN.

MporHo3npoBaTb CPOKM MOCEBaA Ce-
MSIH OTAENbHbIX KYNbTYP.

YMeHune pabotaTtb ¢ nabopaTopHbIM
obopynoBaHWeM, yBENNYMTENbHBIMM

npubopamu.

3HayeHune Bo-
Abl 1 BO34yXa
ANs npopac-
TaHUS CEMSIH.
Lindposas
nabopatopusi
MO 3KOJI0rnn
(paTumk ocse-
LLEHHOCTH,
B/TAXHOCTMN U
TemnepaTty-

pbl).

vi150d '5 VNS
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[podonxeHue

OCHOBHbIE BUAbl AeATENIbHOCTU 06y' Ucnonb3oBa-
Ne° LleneBas ycraHOBKa Kon-Bo
a/n Tema CoaepxaHune ypoKa uncop | “AMOLIMXCA HA YpOKe/BHEYPOUHOM | Hue o6opyAo-
3aHATUMUN BaHue
INEeKTPOHHbIE
Tabnuubl 1
nnakarbl.

12 YCnoBmA NpopacTalns | 3yayenue BoAbl M BO3- | U3yunTb ponb 3anac- 1 XapakTepu3oBaTb posb BoAbl M Bo3- | PaboTta
CeMsiH. PONb CBETa B | nvya g npopacTaHus | HbIX MUTATESbHBIX Be- Ayxa B NpOpacTaHnm CEMSH. «Ycnosms
”p%paCTaH”” CEMAH. | cemsH. 3amacHble NUTa- | LIECTB ceMeHu. TeM- OBbSICHATb 3HAYEHWE 3anacHbIX M- | MpopacTaHus
ﬂg 4°paT°pHa;' PabOTa | re bl BewecTBa ce- | mepaTypHble yCToBMS TaTeNbHbIX BEWECTB B MPOPACTaHNM | CEMSIH».

MeHu. TeMnepaTypHble | MPOpacTaHmMs CeMsH. CEMSIH. 3HaueHue Bo-
yCroBus NpopacTaHus | Ponb ceeta. O6bACHATL 3aBMCUMOCTbL NpopacTa- | bl U BO3ayxa
cemsiH. Ponb ceeTa. Cpo- HUS CEMSH OT TemnepaTypHbIX YCno- | Ans npopac-
K1 MOCeBa CEMSH BUIA. TaHNS CEMSH.
porHo3mpoBaTh CPOKM MoceBa ce- Lndposas
MSIH OTZAEMbHbIX KyNbTYp. nabopatopus
YMeHue paboTaTh ¢ 1abopaToOpHLIM | MO 3KONMOruK
060py0BaHNEM, YBEMMUNTENbHLIMA | (AaTuMK ocBe-
npubopamu. LLEHHOCTH,
BNAXHOCTM 1
Temneparty-
pbl).

13 YCrIoBUSt NPOPACTaHWs | 3paueHune Boabl U BO3- | V3yuuTb ponb 3anac- 1 XapakTepu3oBaTb ponb BoAbl M BO3- | Pabota
cemsiH. Porib [lyXa [N NPOPacTaHNs | HbX MUTaTeNbHbIX Be- [lyXa B NpOpacTaH1M CEMSH. «Ycnosus
rEMNEpaTypbl 8 CceMsiH. 3anacHble NuTa- | WeECTB ceMeHn. Tem- OBbACHATb 3HAYEHME 3anacHbIX M- | NpopacTaHus
MPOPACTaHn CEMAN. | ronbuble BewecTBa ce- | nepaTypHbie YCnoBus TaTeNbHbIX BEIIECTB B MPOPACTaHUN | CEMSIH».

TabopaTopHas paboTa
NO 5

MeHW. TemnepaTypHble
yCoBUSi NpOpacTaHuns
cemsH. Ponb ceeTa. Cpo-
K1 nocesa CeMsH

NpopacTaHns CEMSH.
Ponb cBeTa.

CEMSH.
Ob6BbACHATL 3aBMCUMOCTb NpopacTa-
HWUSI CEMSIH OT TeMMepaTypHbIX YCNo-
BUMN.

MporHo3npoBaTb CPOKM MOCEBaA Ce-
MSIH OTAENbHbIX KYNbTYP.

YMeHune paboTtatb ¢ nabopaTopHbIM
obopynoBaHWeM, YBENTNYMTENBHBIMM
npubopamu.

3HayeHwve Bo-
Abl 1 BO3ayXa
ANs npopac-
TaHWS CEMSH.
Lindposas
nabopatopusi
Mo 3KOJI0rnn
(paTumk ocse-
LLEHHOCTH,
BNAXHOCTU U
TeMnepary-

vi150d '5 VhOL
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[podonxeHue

pbl).

14 YCnoBma NpopacTains | 3yayenune BoAbl M BO3- | U3yunTb ponb 3anac- XapakTepu3oBaTb posib BoAbl M Bo3- | PaboTta
CeMsH. POnb BOABIB | fvya nng mpopacTaHusi | HbiX MUTATENbHbIX Be- Aiyxa B NPOPacTaHni CEMsIH. «Ycnosus
MPOPACTaHNN CEMAH. | raman. 3anacHble MUTa- | LWECTB ceMeHu. Tem- O6bSICHATL 3HAaUYEHMe 3anacHbIX M- | MpopacTaHus
ﬂg%opaTopHaﬂ PaboTa | rebHble BelecTBa ce- | mepaTypHble yCToBMS TaTebHbIX BELECTB B MPOPACTaHUM | CEMSIH».

MeHW. TeMnepaTypHbie npopacTaHus CeMsH. CEMSH. 3HaueHue Bo-
yClIOBUS NpopactaHus | Ponb cseTa. O6bACHATb 3aBMCMMOCTb NPOpacTa- | fibl M BO3/yXa
ceMsH. Ponb ceTa. Cpo- HUS CEMSH OT TeMrepaTypHbIX YCno- | Ans npopac-
KU NOCeBa CEMSIH BUIA. TaHWUs CEMSIH.
MporHo3MpoBaTh CPOKM nocesa ce- | Lindposas
MSIH OTAENbHbIX KyIbTYP. na6opartopus
YMeHue paboTaTh ¢ N1abopaTopHbIM | MO 3KONOruM
060pYy/I0BaHNEM, YBENMUNTENbHBIMA | (AATUMK OCBE-
npubopamu. LLIEHHOCTH,
BNAXHOCTM U
TeMmnepary-
pbl).

15 ArpoTexHuyeckue 3HaueHune Boabl M BO3- | M3yunTb ponb 3anac- XapakTepu3oBaTb ponib BoAbl 1 Bo3- | Pabota
TpeboBanMs B [lyxa Ansl NpopacTaHust | HblX NUTATENbHbIX BE- AlyXa B NpOpacTaHum CEMSH. «Ycnosus
BO3AENbIBAHNIO cemsH. 3anacHble N1Ta- | LWECTB ceMeru. Tem- OB6bLACHATb 3HAaYEHWe 3anacHbIX M- | MpopacTaHus
pacTeHin TeNbHbIE BELIECTBA Ce- | MepaTypHble YCIoBUS TaTe/bHbIX BELECTB B NPOPACTaHMM | CEMSIH».

MeHW. TemnepaTtypHble
yCNoBWS NPOpacTaHus
cemsH. Ponb ceeta. Cpo-
Ku noceBa CeMsiH

npopacTaHns CeMsH.
Ponb cBeTa.

CeMSH.
O6bACHATL 3aBUCUMOCTb MpopacTa-
HWUS CEMSIH OT TeMnepaTypHbIX YCNo-
BUW.

lMporHo3npoBaTb CPOKM MOCEBa ce-
MSIH OTAENbHbIX KYNbTYp.

YmeHune pabotaTb ¢ nlabopaTopHbIM
obopynoBaHWeM, yBENNYUTENbHBIMU
npubopamu.

3HayeHwue Bo-
Abl 1 BO3ayXa
ANs npopac-
TaHUS CEMSIH.
Lndposas
nabopatopusi
Mo 3KOM0ruu
(paTumk ocse-
LLEHHOCTH,
BNAXHOCTW K
Temnepary-
pbl).




[podonxeHue

16

KopeHb, ero cTpoe-
HWE 1 3HaYeHne

Turbl KOPHEBbIX CUCTEM
pacTeHui. CTpoeHue
KOPHS1 — 30HbI KOPHS:
KOHYC HapaCTaHus, BCa-
CblBaHUsI, NPOBEAEHNS,
AeneHus, pocta. Poct
KOpHS, reoTponuamM. Bu-
AOU3MEHEHUS KOPHEN.
3HayeHne KOpHel B
npupoae.

M3yunTb BHeLIHee W
BHYTpEHHee CTpoe-
HWE KOPHS

Paznnyatb 1 onpeaensitb TUMbl KOp-
HEBbIX CUCTEM Ha pUCYHKax, repbap-
HbIX 3K3eMMAspax, HaTypasbHbIX
obbekTax.

Ha3blBaTb YacTu KOPHS.
YcTaHaBnMBaTh B3aMMOCBS3b CTpoe-
HUS M DYHKUMIA YacTel KOpHS.
Ob6BbACHATL 0COBEHHOCTH pocTa Kop-
Hs1. NpoBOAUTL HabnoaeHUs 3a u3-
MEHEHWSIMW B BEPXYLLEYHOW YacTu
KOPH$ B NepuoA, pocTa.
XapakTepu3oBaTb 3HayeHue BULOW3-
MEHEHHBIX KOPHEN ASISi PacTEHWIA.
MpoBoauTb HabnoaeHust U GUKCMpo-
BaTb WX pe3ynbTaTbl BO BPeEMS BbINon-
HeHMs nabopaTopHOIA paboTbl.
Cobniopatb npasuna paboTbl B kabu-
HeTe, obpalleHuns ¢ 1abopaTopHbIM
obopynoBaHmeM

YmeHue pabotaTb ¢ nabopaTopHbIM
obopynoBaHWeM, YBENUYUTENbHBIMU
npubopamu.

Mwukpockon
LUncpoBoM,
MUKporpena-
paTbl.Onek-
TPOHHbIE Ta-
6nvubl 1 nna-
KaTbl.

17

Jlnct, ero cTpoexue
1 3HaYeHne

Jlnct, ero cTpoeHue u
3HayeHune

BHellHee cTpoeHune nu-
cTa. BHyTpeHHee cTpoe-
HUe nincTa. TuMbl XUKO-
BaHWS NUCTLEB.

N3yunTb BHELLHEE K
BHYTPEHHee CTpoeHne
nncTa.

OnpeaensTb YacTu nucTa Ha repbap-
HbIX 3K3eMMIsipax, PUCyHKax.
Pa3nunyaTtb NPOCTbIE U CNOXHbIE NN-
CTbsl. XapaKTepu3oBaTb BHYTPEHHee
CTPOEHMe NINCTa, ero YacTu.

Mwukpockon
umdposoi,
MUKponpena-
paTbl.BHyTpeH-
HEe CTpoeHue
nucra.




[podonxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas ycraHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hune obopypo-
3aHATUMN BaHue
CTpoeHue 1 yHKLnK YCTaHaBMBaTh B3aMMOCBA3b CTPOE- | D/IEKTPOHHblE
yCTbUL,. 3HayeHWe nucra HUS U DYHKUMI NucTa. Tabnuupl 1
AN pacteHuns: GOTOCHH- XapakTepu3oBaTb BUAOU3MEHEHMS nnakarbl.
Te3, UCNapeHne, rasoodb- NINCTLEB PacTeHWUI
MeH. Jluctonaga, ero YMeHue pabotaTb ¢ nabopaTopHbIM
POfib B XXM3HWU pacTeHus. 0bopyaoBaHueM, yBenmunTenbHbIMK
BuaonsmeHeHus nu- npubopamu.
CTbeB
18 | Jluct, ero ctpoeHne | JIUCT, ero CTpoeHue u N3yunTb BHELLHEE K 1 OnpepensTb YacTu nncTa Ha repbap- | Mukpockon
1 3HaYeHue. 3HayeHve BHYTPEHHee CTpoeHue HbIX 3K3eMMNIspax, pUCyHKax. umdpoBoW,
NabopatopHas BHewHee cTpoeHne nu- | nucTa. PaznnyaTb MpOCTble M CNOXHbIE W- | MUKpOMnpena-
pabota N2 8 cTa. BHyTpeHHee cTpoe- CTbsl. XapaKTepu30BaTb BHYTPeHHee | paTbl.BHyTpeH-
HWe nncTa. Tunbl XUNKo- CTPOEHWE NUCTa, ero YacTu. Hee CTpoeHue
BaHWS NINCTLEB. nmcTa.
19 | Crebenb, ero ctpoe- | Crebenb, ero cTpoeHue | M3yunTb BHelLHee 1 OnucblBaTb BHELWHee CTpoeHue cTeb- | Mukpockon
HWe U 3HayeHne N 3Ha4YeHune CTpoeHue ctebns. Tu- Nsi, NPUBOANUTL MPUMEPLI Pas3NyYHbIX | LMPOBON,
nbl cTebnen. BHyTpeH- TMMNOB CcTEbNEN. MUKponpena-
Hee CTpoeHue cTebns. Ha3blBaTb BHYTpeHHMe yactu ctebna | patbl. «Cre-
OyHKUMM cTebnd. Bu- pacTeHUn 1 Ux GyHKLUUK. 6enb oaHo-
AOU3MeHeHus cTebns OnpepensiTb BUAOU3MEHEHUS Haa- AONbHbIX U
Y HaA3EeMHbIX 1 Moa- 3eMHbIX M NOA3EMHbIX N0beros Ha ABYLOSbHbIX
3eMHbIX Noberos. pUCyHKax, (oTorpadusx, HaTypaib- | pacTEHWUA»
HbIX O6beKkTax. NEKTPOHHbIE
N3yyaTb M onucbiBaTb CTPOeHWe noa- | Tabauupl n
3eMHbIx noberos, oTMeYaTb UX pa3- | MaakaThbl.

nnyms.
duKCMpoBaTb pe3ynbTaThl UCCeao-
BaHuin. Cobnropatb npasuna paboThbl
B KabuHeTe, obpalleHuns ¢ nabopa-
TOpHbIM 060pYyAOBaHMEM

suiowoung
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[podonxeHue

20 | Crebenb, ero ctpoe- | Crebenb, ero ctpoeHne | U3yuntb BHeLLIHee OnucbiBaTb BHELLHEE CTpoeHue cTeb- | Mukpockon
HWe U 3HaYeHne N 3Ha4YeHne CTpoeHue ctebns. Tu- Nsi, NPUBOAUTL NMPUMEPbI Pa3NnyHbIX | LMPOBONA,
JlabopamopHasa nbl cTebnen. BHyTpeH- TUMNOB CcTEbNEN. MUKponpena-
paboma Hee CTpoeHue CTebns. Ha3blBaTb BHYTpeHHWe yacTn ctebng | patbl. «Cre-
Ne 9 OyHKUMM cTebns. Bu- pacTeHUN M UX PYHKLUUK. 6enb ogHo-

AOU3MeHeHWs cTebns OnpenensTb BUAOU3MEHEHNS HAA- AONbHbIX U
Y HaA3eMHbIX ¥ Noa- 3eMHbIX M NoA3eMHbIX Noberos Ha [BYOONbHbIX
3eMHbIX Noberos. pUCyHKax, doTorpadusx, HaTypaib- | pacTEHWUA»
HbIX O6beKTax. INEeKTPOHHbIE
N3yyaTb M onucbiBaTb CTpOeHWe nog- | Tabnuupl 1
3eMHbIX noberos, oTMeyaTb MX pas- | NJakaThbl.
nmyms.
duKCMpoBaTh pe3ynbTaThl UCCeao-
BaHuii. Cobntogatb npaeuna pabotl
B KabuHeTe, obpalleHuns ¢ nabopa-
TOpHbIM 060pyAOBaHNEM

21 | Crebens, ero ctpoe- | Crebenb, ero ctpoeHne | U3yunTb BHEWHee OnucblBaTb BHELWHee CTpoeHue cTeb- | Mukpockon
HWe U 3HayeHne N 3HaYeHne CTpoeHue ctebns. Tu- Nsi, NPUBOAUTL NMPUMEPLI Pa3NyYHbIX | LMPOBONA,
JlabopamopHas Nbl cTebnen. BHyTpeH- TUMOB CTEBNEN. MUKponpena-
pa6boma Hee CTpoeHue CcTebns. Ha3blBaTb BHYTpeHHMe yacTn ctebna | patbl. «Cre-
Ne 10 OyHKUMM cTebnd. Bu- PacTEHWiA N UX PYHKLMK. 6enb oaHo-

AOU3MeHeHus cTebns OnpenensTb BUAOU3IMEHEHNS HaA- AONbHbIX U

Y HaA3EMHbIX 1 NoA- 3eMHbIX U NOA3EMHbIX N0b6eros Ha [BYOONbHbIX

3eMHbIX Noberos. pUCyHKax, doTorpadusx, HaTypaib- | pacTEHWUA»
HbIX O6beKTax. INEeKTPOHHbIE
N3yyaTb M onucbiBaTb CTPOeHWe noa- | Tabauupl n
3eMHbIX noberos, oTMeYaTb UX pa3- | MAakaTbl.

nnyms.
®yKCMpoBaTh pe3ynbTaThl Mccneso-
BaHuin. Cobnopatb npasuna paboThbl
B KabuHete, obpalleHus ¢ nabopa-
TOpPHbIM 060pYAOBaHMEM




[podonxeHue

22 | OCHOBHbIE MuHepansHoe N3yunTb ponb 3anac- XapakTepu3oBaTb po/ib BoAbl M Bo3- | PaboTta
npoueccsl NUTaHWEePaCTEHNI U HbIX NUTaTENbHbIX Be- [lyXa B MpopacTaHum CEMSIH. «Yycnosus
XWU3HEOEATENIbHOCTU | 3HAaYEHWE BOAbI. LecTB ceMeHn. Tem- O6bACHATL 3HAaYeHMe 3anacHbIX MK- | NpopacTaHus
pacTeHuu Bo3aaywwHoe nutaHue nepaTypHble yCnoBus TaTeNbHbIX BELECTB B NPOpacTaHuM | CEMSH».

pacTeHunn — npopacTaHus CEMSsH. CEMSIH. 3HayeHue Bo-
poTOCUHTES. Ponb cBeTa. O6bACHATL 3aBUCUMOCTb MpopacTa- | Abl 1 BO34yXa
[bixaHue n obmeH HUS CeMSH OT TeMnepaTypHbIX YCno- | Ans npopac-
BELLECTB Y BUW. TaHUS CEMSIH.
pacTeHui MporHo3vpoBaTh CPOKM Mocesa ce- Lindposas
MSIH OTAESbHbIX KYNbTYP. nabopatopus
YMeHue paboTtatb ¢ 1abopaTopHbIM Mo 3KON0rmm
obopyaoBaHueM, yBenMuUTENbHbIMK (paTumk ocse-
npubopamu. LLEHHOCTH,
BJTAXXHOCTM 1
Temnepary-
pbl).

23 | MvHepanbHoe nuTa- | MuHepanbHoe nuTaHune YcTaHaBnnBath B3au- O6BACHATL pOSib KOPHEBBIX BO- Lndposas

HUE pacTeHUI K1 PaCTEHUN U 3HAYeHWe MOCBS13b NMOYBEHHOI0 NOCKOB B MEXaHW3ME MOYBEHHOIr0 nabopatopus

3HayeHune Boabl

BOAbI
Boga kak Heobxoaumoe
yC/lOBME MUHEPabHOro
(NOYBEHHOr0) NUTaHMS.

MUTaHWUS PacTeHNN U
YCNOBWI BHELLHEN
cpeasl.

nUTaHus.
O60CHOBLIBaTH POJib MOYBEHHOMO NK-
TaHUS B XXM3HU PACTEHUN.

MO 3KOSI0rnn
(paTumK Bnax-
HOCTW, OCBe-
LLEHHOCTW)




[podonxeHue

OCHOBHbIe BUAbl AeATE/IbHOCTU 06y- Ucnonbsosa-
Ne° T LleneBas ycraHOBKa Kon-Bo i}
emMa Coaep)xaHue YAKLWMXCS Ha YPOKe/BHEYPOUHOM | Hue o6opyao
I1/I1 ypoka Hacos 3aHATUMN BaHue
N3BneyeHne pacteHnem CpaBHuBaTh ¥ pasnMyaTtb COCTaB M
U3 MOYBbI PaCTBOPEHHBIX 3HayeHne opraHM4yeckmx n MmMHe-
B BOAE MUHepasbHbIX panbHbIX YA0OPEHWUI ANst pacTeHUN.
conen. ®yHKUMS KOpHe- Mcnonb3oBaTb MHPOPMALMOHHbIE
BbIX BOMIOCKOB. [lepeme- pecypchbl 4S5 NOArOTOBKM Npe3eHTa-
LeHne BOAbl N MUHe- LMK NpoeKkTa 0 NpMcnocobneHHOCTH
pasibHbIX BELECTB Mo K BOZIE pacTEHWI pa3HblX 3KONornye-
pacTeHunto. 3HayeHne CKMX rpynn
MUHepanbHOro (NoYBeH-
HOro) NUTaHMs. Tunbl
ynobpeHuit 1 UX ponb B
XMW3HW pacTeHus. JKo-
nornyeckne rpynnbl pac-
TEHUIN MO OTHOLLEHMIO K
BOAe
24 MuHepanbHoe nuTa- | MuHepanbHoe nuTaHune YcTaHaBnnBath B3au- 1 O6BACHATL pOSib KOPHEBBIX BO- Lndposas
HME pacTEeHWI K PaCTEHWN U 3HaYeHwe MOCBS3b MOYBEHHOIO NNOCKOB B MEXAHU3ME MOYBEHHOIO nabopatopusi

3Ha4yeHne BOoAablI.

NabopatopHas
poabota N2 11

BOAbI
Boga kak Heobxoaumoe
YCNOBME MUHEPASTbHOIO
(NOYBEHHOr0) NUTaHMS.

MUTaHWUS PacTeHNN U
YCNOBWIA BHELLHEN
cpeasl.

NUTaHUS.
O60CHOBbIBATb POJib MOYBEHHOMO NK-
TaHUS B XXM3HU PACTEHUN.

Mo 3KOM0ruu
(BaTumK BRax-
HOCTM, OcBe-
LLEHHOCTW)

vid0d '5 VIhOL
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[podonxeHue

25 | BosaywHoe nuTa- BozaywHoe nuTaHue XapakTtepu3oBaTb MpuBoanTb NpUMepbl opraHnamoB — | Lindposas
HMe pacTeHnn — pacTeHunn — ycnosus, Heobxoam- aBTOTPOdOB U reTepoTpocos, Haxo- | nabopatopus
oToCuHTE3 doToCuHTE3 Mble A/ BO34YLIHOro ANTb Pasnnyms B UX NUTaHUN. Mo 3KOJSI0rnn

Ycnosusi 06pa3oBaHus MUTaHWUS PaCTEHMM. O60CHOBbIBaTb KOCMUYECKYIO POSib (paTumk yrne-
opraHuyeckux Bewects | OBbACHATbL ponb 3eNéHbIX pacTeHuit. Mcnonb3oBaThb Kucnoro rasa
B pacTeHun. 3enéHble 3eNEHbIX NINCTLEB B MH(HOPMALMOHHbIE pecypchl ANs 1 K1cnopogaa)
pacTeHus — aBToTpodbl. | OTOCUHTESE. MOArOTOBKM COOBLLEHMS O poSin

leTepoTpodbl Kak no- (hOTOCMHTE3a Ha HalLEeN NnaHeTe

TpebuTenm roToBbixX op- BbinonHaTe HabnoaeHus n u3mepe-

raHUYeCKuUX BeLlecTB. HUS

3HaueHve hoToCKnHTE3]

B Npupoae

26 | Bo3gyLwHoe nuTa- Bo3aywHoe nuTaHue Xapaktepu3oBaTb MpuBoanTb NpUMepbl opraHnamoB — | Lindposas
HWe pacTeHnn — pacTeHun — ycrnosusi, Heobxoam- aBTOTPOhOB U reTepoTpodoB, Haxo- | nabopatopus
(poTOCUHTES. oToCnHTE3 Mble A/ BO34YLIHOro ANUTb Pasnnyms B UX NUTaHUN. Mo 3KOJI0rMn
JTabopaTtopHas Ycnosusi 06pa3oBaHus NUTaHKUS PaCTEHMN. 060CHOBbIBaTb KOCMUYECKYIO POSib (paTumk yrne-
pabota N2 12 opraHuyeckmx Bewects | O6bACHATbL ponb 3eNéHbIX pacTeHuit. Mcnonb3oBaThb Kucnoro rasa

B pacTeHun. 3enéHble 3eNEHbIX SICTLEB B MHOPMALIMOHHbIE pecypcbl ANs “ K1cnopoaa)
pacTeHus — aBTOTpodbl. | POTOCMHTESE. NoOAroTOBKM COOOLLEHMSI O POSK

leTepoTpodbl KaK no- (hOTOCHHTE3a Ha HaLlen nnaHeTe

TpebuTenm roToBbix op- BbinonHATL HabnoaeHns n n3mepe-

raHUYeCKuUX BeLlecTB. HUS

3HaueHue hoToCKnHTE3]

B Npupoae

27 | ObixaHue 1 obMeH [bixaHne n obmeH Be- Xapaktepu3oBaTb BocnutaHue 6epexHoro oTHoweHns | Lindposas
BELLECTB Y PaCTEHWIA | LIECTB Y pacTeHuii CYLLHOCTb npouecca K CBOEMY 3[40pOBbIO, NMPUBUTME WUH- nabopaTtopus

Ponb AbIxaHWs B XXU3HU

AbIXaHWUs1 Y pacTeHuM.

Tepeca K U3yYeHuIo npeamera.

no 3Konornn




[podonxeHue

OcHOBHble BuAbl AesaTenbHocTn 06y- | Ucnonb3oBa-
Ne LleneBas ycraHOBKa Kon-Bo
n/n Tema Copep)kaHue ypoKa 4acoB YaOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hune obopypo-
3aHATUMN BaHue
pacteHuin. CpaBHUTENb- | YCTaHaBNMBaTb B3aW- BbinonHaTb onbIT, Habnwpgatb pe- (patumk yrne-
Hasi XxapakTepucTunka MOCB$13b MPOLeCccoB 3ynbTaTbl U AenaTb BbIBOAbI MO pe- KUCNoro rasa
MpOLEeCCOB AblXaHNs U AbIXaHus 1 HOTOCKH- 3ynbTaTaM 1ccnesoBaHus “ Kncnopoaa)
doTocnHTe3a. ObmeH Te3a, NPOBOAUTb UX
BELLECTB B OpraHu3Me CpaBHeHWe.
KaK BaXKHeMLWMM npu- Onpepensitb NOHATUE
3HaK XXM3HKW. B3anmo- «0bMeH BeLlecTs».
CBSI3b NPOLIECCOB AblXa- | XapakTepu3osaTb 06-
HUS 1 hOTOCUHTE3A MEH BELLECTB KaK
BaXXHbI NPU3HaK
XKU3HU
28 [bixaHne n obmeH [bixaHne n obmeH Be- XapakTepu3oBaTb 1 BocnutaHue 6epexHoro oTHoweHns | Lindposas
BELLECTB Y PAaCTEHMI. | LLECTB Y pacTeHUI CYLWHOCTb npoLecca K CBOEMY 370pOBbi0, MPUBUTUE WH- nabopatopus

JTabopatopHas
paborta N2 13

Ponb abixaHusa B
YKU3HMW.

pacTeHui. CpaBHUTENb-

Hasa XapaKTEPUCTUKa

MpoLEeCCOB AbIXaHUA U

doTocnHTe3a. ObmeH

BeLWeCTB B OpraHU3Me

KaK BaXKHeMLM npu-
3HaK XM3Hu. B3anmo-
CBS3b NPOLIECCOB
AblXa-Hus U
doToCnHTE3a

AbIXaHWS Y pacTEHW.

YcTaHaBnMBaThb B3au-
MOCBS3b MPOLIECCOB
AbIXaHns 1 HOTOCUH-
Tesa, NPOBOANTbL WX
CpaBHeHWe.
Onpepensatb NOHATHE

«0bMeH BeLlecTs».
XapakTepu3oBaTb 06-
MeH BELLEeCTB Kak
BaXHbIM NMpU3HaK
XWU3HU

TEpeca K U3yYeHu o NpeaMeTa.
BbINOMHATL ONbIT, HabnoaaTh pe-
3ynbTaThl U A€NaThb BbIBOAbI MO pe-
3ynbTaTaM WUCCNeA0BaHMS

No 3KON0rnu

(patumk yrne-
KMcnoro rasa
“ K1cnopoaa)

suiowoung

vV130d '\ VIhOL
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MHoroobpasue
1 pa3BuTUE
PacTUTENbHOIO
Mupa

Obwwas xapakTepucTu-

Ka BOZIOPOC/IEN.
CTpoeHve,  pa3MHO-
XEHWeE.

Pa3Hoobpasve Boao-

pocnen. Otaensbl: 3ené-
Hble, KpacHble, bypble
BOAOPOC/N. 3HaYeHue

BOZIOPOCNEi B MPUPOAE.

Mcnonb3oBaHWe BoAO-
pOCneii YENOBEKOM

N3yunTb CTpOoEeHuE K
pa3MHOXeHWe BOAO-
pocneu

Bbloenstb M ONMCbIBaTb CyLLECTBEH-
Hble NPU3HaKN BOAOPOCNE.
XapaKTepu30BaTb IMaBHbIE YEPTbI,
nexalune B OCHOBE CUCTEMATUKM BO-
JIOpOCnen.

PacnosHaBaTb BOAOPOC/IN Ha PUCYH-
kax, repbapHblx MaTepuanax.
CpaBHMBaTb BOAOPOC/IN C HAa3EMHbI-
MW pacTeHUsIMU U HaxoauTb obLne
MPU3HaKMU.

O6bSACHSATb NPOLLECCHI Pa3MHOXKEHUS
Y OHOK/IETOYHbIX U MHOTOKJIETOY-
HbIX BOAOPOCNEN.

Ncnonb3oBaTb MH(OPMALMOHHbIE
pecypchbl 451 NOAroTOBKU coobLue-
HUS O 3HAYEHMM BOAOPOC/IEN B NpU-
POAE U XM3HM YenoBeka

Mwukpockon
LUncpoBoM,
MUKponpena-
patbl. (Oa-
HOKNIETOYHas
BOAOPOC/b —
X/1aMnAoMOo-
Haza)




[podonxeHue

o OcHoBHble BuAbl peaTenbHocTn 06y- | Ucnonb3osa-
Ne LleneBas ycraHOBKa Kon-Bo
Tema Copep)kaHue YaOLWMKNXCA Ha YPOKe/BHEYPOUHOM Hune obopypo-
n/n ypoka yacoB
3aHATUMN BaHue
30 | MHoroobpa3ue u MoxoBuaHble, XxapakTep- | U3yuntb CTpoeHue u 1 CpaBHMBaTb NpeACTaBUTENEN pa3- Mwukpockon
passuTue Hble YepTbl CTPOEHMSI. Pa3MHOXEHNe MXOB JIMYHBIX TPYNN pacTeHun oTAena, Ae- | UMdpoBoOw,
pacTUTEsNIbHOro Knaccol: MeyéHOYHMKN U naTb BbIBOALI. MUKponpena-
Mupa JluctocrebenbHble, nx Ha3blBaTb CYLLECTBEHHbIE MPU3HAKM patbl. (Cdar-
OT/IMYUTENbHBIE YepTbl. MXOB. HYM — Kne-
PasmHoxeHwue (becno- PacrnosHaBaTb NpeACTaBUTENEN MO- | TOYHOE
noe v NosoBoe) u pas- XOBWAHBIX HA PUCYHKaX, repbapHbIX | CTpOeHue)

BUTME MOXOBUAHbIX. MO-
XOBU[HbIE KaK Cropo-
Bble pacTeHus.
3HayeHne MX0B B Npu-

poae N X1U3HWN YENOBEKA.

MaTepuanax, XvBblX 0bbekTax.
BbiaensTb Mpu3Haky MpUHaaneXHo-
CTW MOXOBMIHBIX K BbICLUMM CMOPO-
BbIM paCTEHUSAM.

XapakTepu3oBaTb NpOLECChl pas-
MHOXEHWS 1 Pa3BUTMSI MOXOBUAHbIX,
nX 0COBEeHHOCTW.

YCTaHaBMBaTb B3aMMOCBS3b CTpoe-
HUSI MXOB M X BO3[ENCTBMS Ha
cpeny obutaHus.

CpaBHMBaTb BHELHEE CTPOEHME
3eNEHOro Mxa (KyKyLWKWHa NibHa) U
6enoro mMxa (cdarHyma), oTMeyaTb
MX CXOACTBO M pasnnuus.
dukcnpoBaTb pesynbTaThl UCCneao-
BaHMWN.

CobntogaTb npasuna pabotbl B Kabu-
HeTe, obpalueHust ¢ nabopaTopHbIM
obopyaoBaHueM

vi150d '5 VhOL
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CemeiicTBa Knacca
[BynosnbHble

ObLwas xapakTepucTu-
ka. CemelicTBa: Po3o-
LIBETHblE, MOTbINIbKOBbIE,
KpecTtouBeTHble,
Macnénosble, CNOXHO-
LBETHble. OTNnunUTENb-
Hbl€ NPU3HaKK ce-
MENCTB. 3HayeHune B
MPUPOAE W XU3HW Yeno-
Beka. Cenbckoxo3sin-
CTBEHHbIE KYNbTYpbl

N3yunTb 06LLyt0 Xa-
paKTepUCTUKY Cce-
MeincTB knacca /sy-
LOJbHbIE.

Bblgenstb OCHOBHble NpU3HAKKM Knac-
ca [lBynosnbHble.

OnucblBaTb OTAMYMTENbHbIE NPU3HA-
KM CEMENCTB KJacca.

Pacno3HaBaTb npeacTaBuTenei ce-
MEWCTB Ha PUCYHKaXx, repbapHbix Ma-
Tepuanax, HaTypasbHblX 0bbekTax.
MpuMeHsTb NpuéMbl paboThbl C onpe-
LENUTENEM PacTEHUN.
Mcnonb3oBaTb MHMOPMALMOHHbIE
pecypcbl Ans NOArOTOBKM Npe3eHTa-
LMW NpoeKTa O POy pacTeHWi Knac-
ca [1BynonbHble B NPUPOAE M XU3HM
yenoBeka

Paborta c rep-
6apHbIM MaTe-
pvanom

32

CeMmeiicTBa Knacca
OpaHoAoMbHbIE

O6Lwan xapakTepucTuka.

CemeicTBa: JIunemHole,
JlykoBble, 3naku. OT-
NMYUTENbHBIE NPU3HAKM.
3HayeHune B Npupose,

N3yunTb 06LWyt0 xa-
PaKTEPUCTUKY Ce-
MencTB knacca OgHo-
JIOSTbHbIE.

Bbigenstb npu3Haku knacca OgHo-
[ONbHbIE.

OnpepensiTb NpU3HaKN AeneHns
Knaccos [AByaosnbHble n OgHO40Sb-
Hble Ha CEMENCTBaA.

Pabota c rep-
6apHbIM MaTe-
pvianom
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Ne

n/n

Tema

Copep)xaHue

LleneBas ycTtaHOBKa
ypoka

Kon-Bo
yacoB

OCHOBHbIe BUfbl AEATENbHOCTH 06Y-
YAKLWMXCS HA YPOKe/BHEYPOUHOM
3aHATUM

Ucnonb3oBa-
Hue o6opypo-
BaHue

XMW3HW Yenoseka. Uc-
KNKOYUTENbHAA pOJib
31aKOBbIX paCTeHMVI

OnucblBaTb XapakTepHble YepTbl ce-
MeicTB knacca OAHOAOMbHbIE.
MpuMeHsTb NpuéMbl paboThl € onpe-
AENUTENEM pacTEHUN.

MpuBOAUTL NPUMEPBI OXPAHSIEMbIX
BMAOB.

Mcnonb3oBaTh MHHOPMALMOHHbBIE
pecypcbl AN NOArOTOBKK Npe3eHTa-
LMK MpoeKTa O NPaKTUYECKOM MC-
No/b30BaHNUN PacTeHNit CeMeiicTBa
OnHOAosbHbIE, O 3HAYEHUN 3/1aKOB
ANS1 XKMBbLIX OPraHn3MoB

33

BalnTa NpoekTos

WTorn peanusaumu
MPOEKTOB.

NoaBeaeHmne UToros

Ncnonb3oBaTb MHGOPMaLMOHHbIE
pecypchbl Ansl NMOATOTOBKM Mpe3eHTa-
UMM MpoeKTa

vi150d '5 VhOL
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Apodosxe

HuUe

34 BalinTa NPoeKToB  |/tory peanusaumm NoaseneHue uToros Mcnonb3oBaTh MHGOPMALIMOHHbIE
MPOEKTOB. pecypchbl ANS MOATOTOBKM NPE3eHTa-
LMW NpoekTa
35 MNoaseaeHne MToros

NTorn peatenbHoCTH 3a
y4ebHbIN rof.
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