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MOACHUTEJBHAS 3AIIMCKA

PaGouast mporpamma o 6mostorun 1715 9 Kiracca cocraBiieHa Ha OCHOBE:

— DepnepanbHbIM  TOCYIAapCTBEHHBIM  OOpa3oBaTeNbHBIM  CTAaHAAPTOM  OCHOBHOIO  0OIIEro
obpazoBanus (IIpuka3z MuHHCTEpCTBa 00pa3oBaHus U Hayku Poccutickoit deneparuu ot 17 nexkadbps 2010 r.
Ne 1897);

— @enepanbHOl 00pa30BaTEIBLHON TPOrpaMMOi OCHOBHOTO obmiero ooOpazoanus (POIT OO0,
[Tpuka3z MunucrepcTa npocsemenus Poccuiickoit @eneparuum ot 18.05.2023 Ne 370);

— OcHOBHOW  00pa3oBaTeNbHON  TpOrpaMMoil  OCHOBHOro  ofOmiero oOpazoBanmst MOV
Kamennukosckoi COILL.

[IpeametHoe coaepxkanue, npeaycmorpeHHoe DPOII OOO mo Oumonorum mist 9 kimacca, ObLTO
n3ydeHo B 8 kmacce, B BuUay Toro, uto B 2022-23 y4eOHOM TOJy pealn30BbIBalach KOHIIEHTpHYECKAs
Mozenb oOyueHus. [lnmanupyembie mpeIMeTHBIE pe3yJlbTaThl OCBOCHHUS COJEpKaHUs, MPEIyCMOTPEHHBIE
@®OIT OO0 mno Ouomornu Mg 9 kmacca, nmocturaytel. B 2023-24 yu. rogy B 9 Kiacce IUIaHUpyeTCS
MPOJOJDKUTh PEATU3aLUI0 KOHIEHTPUYECKOW MOJIenu OOyudeHHus, KOTOpas IpelycMaTpuBaeT H3ydEHHE
Kypca oO1ieit OMoJIoTuH.

[IporpaMMa 1o OuoJiOTMH HampaBjieHa Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOW I'PaMOTHOCTH
oOyyaroluxcsi ¥ OpraHMU3alMI0 W3Y4YeHHUs OWOJIIOTMM Ha J[eATeIbHOCTHOW OcCHOBEe. B mporpamme 1o
OMOJIOTHH YYUTHIBAIOTCS BO3MOXKHOCTH y4deOHOro mpeamera B peanusanuu Tpebdoanuiit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM W METalpelIMETHBIM pe3yibTaTaM OOy4YeHHs, a TakkKe pealn3aius
MEXIPEIMETHBIX CBSI3€ €CTECTBEHHO-HAYyYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHwUs.

B nporpamme mno Ouoiiornu ONpPENENsSIOTCS OCHOBHBIE ILI€M H3Yy4eHHs OWOJIOTMH Ha YpOBHE
OCHOBHOr0 oOuiero oOpa3oBaHHs, IUIAHUPYEMbIE pe3yJbTaTbl OCBOCHMSI MIPOrpaMMbl MO OHOJIOTHU:
JUYHOCTHBIC, METANpPeIMETHEIE, TpeAMETHBIC. [IpeMeTHbIe TUTaHUPYEMBIE PE3YNIBTATHI IaHBI IJIs KaXKI0TO
roja u3y4eHus: OMOIOTHH.

buonorust pa3BuBaeT MmpencTaBiIeHHs] O TTO3HABAEMOCTH XUBOW MPUPOJBI M METOJaX €€ MO3HAHMS,
Mo3BOJISIET cPOPMHUPOBATH CUCTEMY HAyYHBIX 3HAHUM O JKMBBIX CHCTEMax, yMEHHUS HX IOIyYaTh,
MPUCBANBaTh U IPUMEHSTH B )KU3HEHHBIX CUTYaIUsIX.

buonornueckas moAroroBka oOecmevyrBaeT MOHMMAaHHME OOYYAIOIIMMHUCA HAyYHBIX MPUHIIUIIOB
YeJIOBEYECKON JIeATENbHOCTH B MPHUPOJE, 3aKJIaJbIBAET OCHOBBI SKOJIOTMYECKOM KYJIbTYPHI, 340POBOIO
oOpa3za KU3HH.

Hensamu u3yyeHus: OMOIOrMM Ha YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHuUs SBISIOTCA:

(dbopMUpOBaHHE CUCTEMBI 3HAHUHM O MPU3HAKaX M IMPOLECcCax >KU3HENEATEIbHOCTH OMOIOTHYECKUX
CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

dbopMUpOBaHHE CHUCTEMBI 3HAHUH 00 OCOOEHHOCTSX CTPOCHUS, JKU3HEIEATEIBHOCTH OpraHu3Ma
YEJIOBEKA, YCIOBUSAX COXPAHEHUS €ro 3J0POBbS;

dbopMUpOBaHNUE YMEHHI MPUMEHITh METOABl OMOIOTHYECKONH HAYKH JUISI M3YYCHUS OMOIOTUYECKUX
CHCTEM, B TOM YHCJI€ OpraHU3Ma YeI0BEKa,

dbopMUpOBaHHE YMEHMH MCIIOJNBb30BaTh MHMOPMAIMIO O COBPEMEHHBIX JOCTHXKEHUSX B 0o01acTu
OuOI0THH 1711 0OBSICHEHUS MPOLIECCOB M SIBJICHUM >KUBOM MPHUPOJABI U KU3HEACSITEIbHOCTH COOCTBEHHOTO
OpraHu3ma;

dbopMupoBaHHE YMEHUH OOBSCHATH POJb OHOJIOTUU B MPAKTUYECKOW JEATEIHLHOCTH JIOJCH,
3HaYeHHEe OHMOJOTMYECKOr0 pPa3HOOoOpa3usi UIsl COXpaHEHHs Ouocdepsl, IMOCIEACTBUS JEATEIbHOCTH
YyeJioBeKa B IPUPO/IE;

(dbOopMUPOBAHKE HPKOJIOTHYECKON KYIbTYPHI B LENSIX COXPAHEHHs] COOCTBEHHOTO 3JJ0OPOBBSI M OXPAHBI

OKpY>KaloIleu Cpeibl.



JlocTtuxenue 1esei mporpaMMbl Mo OMOJIOTHUH 00eCTIeYNBAETCS PEIICHUEM CIIEeTYIOIINX 3a/a4:

npuoOpereHne O0O0yJaromMMHCS 3HAHMW O JKUBOM MPHUPOAE, 3aKOHOMEPHOCTSX CTPOCHHS,
KHU3HEICSATEILHOCTU U cpeoo0pa3yroliel pojii OpraHu3MoB, YelIOBEeKe Kak OMOCOLUAIbHOM CYIIECTBE, O
PO OMOOTHYECKON HAYKU B IPAKTHYECKOMN JACITEILHOCTH JTFO/ICH;

OBJIAJICHUE YMEHUSMH TMPOBOAWTH HWCCIEAOBAHUS C  HCIOJB30BaHUEM  OHOJOTHYECKOTO
o0opynoBaHuUs U HAOIIOACHHUS 32 COCTOSIHUEM COOCTBEHHOTO OpPraHU3Ma;

OCBOCHHE MPHUEMOB pabOTHl C OMOJIOTHYECKOW HH(POpPMAIMEH, B TOM YHCIE O COBPEMEHHBIX
JTOCTUXKEHHX B 0071aCTH OMOJIOTHH, €€ aHAJIN3 U KPUTUUYECKOE OLICHUBAHUE;

BOCIIUTaHUE OHOJOTUYECKHM M JKOJIOTUYECKHM TIPAMOTHON JIMYHOCTH, TOTOBOW K COXPAaHEHHUIO
COOCTBEHHOTO 3/I0POBbS K OXPaHbI OKPYKAIOIIEH CPEeIbl.

OO0r11ee YMCII0 YacoB, OTBECHHBIX [T H3y4eHHst Orosioruu B 8 kiacce — 34 yaca (2 yac B HEJEII0)

[Ipennaraemeiii B mporpaMme MO OHOJOTHH IMepedeHb JTabO0paTOPHBIX M MPAKTHYECKHX pPabdoT
SIBJIICTCS. PEKOMEHIATCIIBHBIM, YYHUTEIh JIEJIacT BBHIOOP MPOBEACHHS JTaOOPATOPHBIX PabOT M OMBITOB C
y4€TOM HHJUBUAYAJIbHBIX OCOOCHHOCTEH OOyYaromIMXCsi, CIHCKAa OKCIICPUMEHTAJIBHBIX 3aJaHH,
MpeAJiaraéMbIX B paMKaxX OCHOBHOTO TOCY/IapCTBEHHOT'O 9K3aMEHA 110 OMOJIOTHUH.

Caa3b ¢ [IporpaMMoii BOCIUTAHMS peau3yeTcsl Yepes3:

— BKJIIOYEHUE B pPabodyl0 MporpaMMmy MO OHOJOTHU IEJIEBBIX OPHEHTHPOB pE3yJIbTaTOB
BOCIIUTAHUS U B COOTBETCTBHH C KaJICHJAPHBIM IUIAHOM BOCIHUTATEIBHON PabOThI, UX YUYET B OMpPEACIICHUN
BOCITUTATEIbHBIX 33/1a4 YPOKOB, 3aHSATHH;

- BBEIOOP METOJIOB, METOJHK, TEXHOJOTHH, OKA3bIBAIONIMX BOCIMTATEIHHOE BO3JCHCTBHE Ha
JUYHOCTh B COOTBETCTBHUU C BOCIIMTATEIBHBIM HJI€AJIOM, LEJIbI0 W 3aJa4aMH BOCIUTAHMS, IEICBBIMHU
OPUEHTHUPAMHU PE3YJIbTATOB BOCIIUTAHMS; PEATM3AIMIO TPUOPUTETA BOCTUTAHUS B YUCOHOM JEATEIHHOCTH;

- MPUBJICYCHNE BHUMAHHS OOYYAIOMIMXCS K IIEHHOCTHOMY AacleKTy H3Y4aeMbIX Ha YpPOKax
MPEAMETOB, SIBIIGHUW U COOBITUN, WHHUIIMUPOBAHHE OOCYXICHUH, BBICKA3bIBAHUW CBOETO MHEHWUS,
BBIPAOOTKH CBOETO JINYHOCTHOTO OTHOIICHHS K M3Yy4aeMbIM COOBITHSM, SIBICHUSAM, JTUIAM;

- MPUMEHEHUE  WHTEPAKTUBHBIX  (GopM  ydyeOHOM  paboThl -  HMHTEJUIEKTYalbHbIX,
CTUMYJIUPYIOIIUX TTO3HABATEIbHYI0 MOTHBAIIMIO, UTPOBBIX METOJUK, JUCKYCCHUM, JAIOIIMX BO3MOXKHOCTH
MPUOOPECTH OMBIT BEAEHUS KOHCTPYKTHMBHOTO JHAjora; TPYyNIOBOW paboThl, KOTOpass YYUT CTPOUTH
OTHOIIIEHUS U JEHCTBOBATh B KOMaH e, CIIOCOOCTBYET Pa3BUTHIO KPUTUUYECKOTO MBITIICHHUS;

- noOyxJeHue oOydaromuxcsi coOnoAaTh HOPMBI MOBEACHHUS, IpaBuia OOIIEHUS CO
CBEPCTHUKAMH M TE€JarOTHYECKUMH PAOOTHUKAMHU, COOTBETCTBYIOIIME YKiIaay oO0Iieo0pa3oBaTenbHON
OpraHu3alfy, YCTAHOBJIICHHUE U MOJACPKKY JOOpOKeTaTeIbHOM aTMochephr;

- OpraHU3aIMI0 HACTAaBHMYECTBA MOTHMBHPOBAHHBIX M JPYAHUPOBAHHBIX OOYYAIOIIMXCS HAJ
HEYCTIEBAIOIMKUMH OJHOKJIACCHUKAMH, B TOM YHCJIE C OCOOBIMH 0O0pa3oBaTeIbHBIMH IOTPEOHOCTIMH,
JAIOIIEro 00YYaIOIMMCS COITMATBbHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U B3aUMHOMN TTOMOIITH;

— WHUIMUPOBAHUE W  TOJJCPKKY HCCIEIOBATENbCKON  ACSITENbHOCTH  OOYYaroIuxcs,
MJAaHUPOBAaHWE W  BBIMOJHEHWE WHAMBUAYAJbHBIX ¥  TPYNIOBBIX  IPOEKTOB  BOCIHUTATEIHLHOMN
HaIpaBJIEHHOCTH;

— peanu3anusi 4yepe3 ypoK MTpodOpUEHTAIMOHHON paboThl B paMKax OCHOBHOTO YpPOBHS
poeCCHOHAIIBHOTO MHHIMYMa.

OcobGennocTn padoTsl Mo nporpamme (114 odyyaromuxcs ¢ OB3)

O6yuenue ydeOHOMY mnpenmeTy «buonorus» CTPOUTCS HAa CO3MaHUHM ONTHUMAJBHBIX YCIOBUM IS
YCBOEHHUs TporpaMMHOTO Matepuana oOydarontumucs ¢ 3IIP. Baxaeimmm sBisieTcss coOmroaeHue
WHIUBUAYAIBHOTO # AU(PPEPEHIMPOBAHHOTO TMOAXO0Aa K OOYyYaromIMMCS, 3aBUCAIIETO OT YpPOBHS
c(hOPMUPOBAHHOCTH HX y4eOHO-IMO3HABATEIBHON IEATEILHOCTH, MPOU3BOJIBLHON pPEryJsSIuu, YMCTBEHHOM
paboToCOCOOHOCTH, IMOIIMOHATLHO-TMYHOCTHBIX OCOOEHHOCTEH U HAIPABICHHOCTH HHTEPECOB.

Bonpmoe BHUMaHWE yaensercs OTOOpPY ydeOHOro wmarepualia B COOTBETCTBHHM C TMPUHIUIIOM
JOCTYITHOCTH TIPH COXPaHEHHH 001ero 6a3zoBoro ypoBHs. 1o comepkanuio u o0beMy OH JOJDKEH OBITH



aJanTUpPOBaHHBIM g oOywatomuxcs ¢ 3[IP B cooTBercTBUM € HX 0COOBIMH 00pazoBaTENbHBIMU
MOTPEOHOCTSMH.

AKIIEeHT B paboTe aenaercs Ha pa3BUTUU y oOydaronuxcs ¢ 3[IP cioBecHO-T0THYECKOT0 MBIIIJICHUS,
0e3 4ero HeBO3MOXKHO MOJHOIEHHO PacCy’KAaTh, IEJIaTh BBIBOJBL. 3HAYUMasi POJIb B 3TOM NPHUHAJICHKHUT
MPAaKTUYECKUM (B TOM 4YHCIIe TaOopaTOpHBIM) paboTaM, OpraHu3aiy HabJIOACHUN U T.JI.

BaxkHo pa3BHBaThb BO3MOXKHOCTb HCIIOJIB30BAHMS 3HAKOBO-CUMBOJIMYECKUX CPEJICTB OpraHU3alMU
[I03HABATEIbHON JESITEIbHOCTH (IIOCTPOCHHE W JEKOAMPOBAHME HAIVIAJHBIX MOJENEH, OTpa)KaroLUX
OCHOBHOE CO/IepKaHHE N3Y4aeMOro MaTepuania).

Crnenyet akTUBHO NOOYKJaTh 00y4JalOIIUXCsl K CAaMOCTOSATENIbHOMY NoucKy nHpopmanuu. [Tockonbky
npenMer «buonorus» OOBIYHO BBI3BIBACT y OOYYAIOIIUMXCS OMNPEIENIEHHBI HWHTEpeC, O5TO Ba)XHO
HCII0JIB30BAaTh ISl COBEPLIEHCTBOBAHUS MX ITOMCKOBOM aKTUBHOCTH.

bonbiioe BHUMaHuE ynenseTcs 3aKpeIUIeHHI0O M3YYEHHOro MaTepuaja, B TOM YUCIE CIELHaTIbHOU
aKTyalIHM3alyy 3HaHUH, MTOTy4eHHBIX B MPEAIIECTBYIOMINX KIaccax, MOCKOIbKY 0€3 1Mo100HOT0 MTOBTOPEHUS
M 3aKPEIJICHUS BBICOK PUCK «TOBEPXHOCTHOTO OOYYEHUS», KOT/Ia CHIOMHHYTHO aKTYaJIM3UpyeMble 3HAHHS
HE MOTYT CTaTb OCHOBOM JJIsl UX JaJIbHEHUILIEro COBEPIIEHCTBOBAHUS.

[Iporpamma npegycMmarpuBaeT BHECEHHE HEKOTOPBIX HW3MEHEHUM: BKJIIOUEHUE OTACNIbHBIX TEM WM
LEJBIX Pa3[eioB B MaTepuabl A1 0030pHOr0, 03HAKOMHUTEIEHOTO U3yUYCHHUSI.

B o3HakoMuTEIBHOM IJIaHE JAIOTCS TEMBI, BBIIEJIEHHBIE B COJIEPKAaHUU TPOrPAMMBI KYPCHUBOM.
IIpumepHsie Buabl AeATedabHOCTH oOy4arommxcea ¢ 3IIP, o0yciioBieHHbIE 0COOBIMH
o0pa3zoBaTe/IbHBIMH  NOTPEOHOCTAMM W  oO0ecleYUBAIOIIE OCMBICJCHHOE OCBOEHHE
coJep;kaHuN o0pa3oBaHus no npeamery «buoaorus»

Copnepxanue BUIOB jAedrenbHoOcTH obOydatommxcs ¢ 3[IP Ha ypokax OMONOTHH OIpenensieTcss ux
0coObIMU  00pa3zoBaTeNbHBIMU MOTpeOHOCTAMU. [lOMUMO MIMPOKO UCHOJIB3YEMbIX OOLIMX JJIs BCEX
0Oy4aroluXxcsi BUJ0B JESITEIbHOCTH, YUUJIEHBI BUbI I€ATEIbHOCTH, ClIeU(UYHbIE ISl JaHHON KaTeropuu
oOyyaromuxcs, oOecreynBarolllie OCMBICICHHOE YCBOCHHE COJepKaHHUA 00pa3oBaHMs IO NpPEAMETY
«buonorus»: ycuneHue NPEeIMETHO-NIPAKTUYECKON JEATEIBHOCTH; 4YEpPENOBAaHUE BUJIOB JESATEIBHOCTH,
33[ICHCTBYIOIUX pa3JIUYHBIE CEHCOPHBIE CHCTEMBI; OCBOEHHE MarepHaja C OIOpPOM Ha aJIrOpUTM;
«TIOIIArOBOCTh» B M3YUEHUM MaTepHaia; HCIOJIb30BaHUE JOMOJIHUTENbHOW BU3YaJbHON OMOpHI (TUIaHBI,
o0pa3s1bl, CXEMBbI, IA0JIOHBI, OTTIOPHBIE TAOJIMIIbI).

Jliig pa3BUTHSL YMEHHMsI JIelaTh BBIBOJBI MCIOJIb3YIOTCS OMOpPHBIE ciioBa U kiuie. Ocoboe BHUMaHuE
IUTAaHUpPYETCS  YACJIUTh OOY4YEHHIO CTPYKTYpPUpPOBAHHMIO MaTepuaja: COCTaBICHUI0 PHCYHOUHBIX H
BEpOAIBHBIX CXeM, TaOmuIl ¢ 0003HAUYEHHBIMH OCHOBAaHUSIMH JUISl KJIACCU(PUKAIIMKM W HAMOJHEHUIO WX
IIpUMepamMu U JIp.

IIponyKTUBHBIM A 3aKpEIUIEHWS W TPUMEHEHMS YCBOEGHHBIX 3HAaHUM, a TaKXe pa3BUTHUSA
KOMMYHHUKaTHBHbIX YVYJI sBngercs yudactue oOywaromuxcs c¢ 3IIP B mpoexTtHO# nesrensHocTd. [lpu
OpraHu3alK YPOKOB UCIOJB3YIOTCA IT-TeXHOI0ruu, Npe3eHTay, HayqHO-TIOMYJIsIpHbIe (DPUIIbMBI, CXEMBI,
B TOM 4YHCIIe, WHTEpaKTUBHbIE, M Jpyrue cpeactsa Buszyanuzanuu. [IlpumepHas temartuueckas u
TepMuHoOiorudeckas jexkcuka cooTBerctByeT OOIl OOO. [lns obywaromuxcsi ¢ 3P cymectBeHHBIM
SIBJIAIOTCS IPUEMBI pabOThI € JIEKCUYECKHM MaTepuaioM 1o npeamery. Ilpu pabote Hax JeKCUKOH, B TOM
quclie HAyYHOM TepMUHOJIOTHEN Kypca (pacKpbITHE 3HAYEHUH HOBBIX CJIOB, YTOYHEHHME WJIM PacIlUpeHue
3HAYeHUH YK€ M3BECTHBIX JIEKCHYECKUX €IMHUI]) HEOOXOIMMO BKJIIOUYEHHUE CIIOBa B KOHTEKCT. BBeneHue
HOBOT'O TEPMHUHA, HOBOW JIEKCUUYECKOW €MHHUIIBI TPOBOIUTCS HA OCHOBE OOpallieHHsI K STUMOJIOTUH CIIOBA U
acconuanusaM. Kaxkgoe HOBOE CIIOBO BKJIKOYAETCS B KOHTEKCT, 3aKpEIUIAETCS B PEUYEBOM IPaKTUKE
oOyuyaromuxcs. M3yyaeMble TEpMHHBI BBOJAATCS Ha IIOJIMCEHCOPHOW OCHOBE, O0s3aTelbHA BU3yaJbHas
MOJAJEPKKA, AITOPUTMBI pabOTHI C OINpeieJICHHEeM, OTIOPHBIE CXEMBI JIJISl aKTyaIn3aluy TePMUHOJIOTHH.



Y4yeOHO-MeTOANYECKOE O0ecnedyeHne 00pa3oBaTeILHOIO Mpoiecca

O06s13aTeNbHbIC YIeOHBIC MATEPHUATIBI I YICHUKA:
3axapoB B.b., CuBornazo B.M., MamontoB C.I'., AradonoB W.b., buonorus, 9 xmacc / OO0
«dpodan, AO «M3marenbctBo [IpocBemenuey, 2023 T.

Hudposeie pecypebl: PI'UC «Mos mikomay, karaaor MEHUCTepcTBa [IpocBemenns, 5-9 kinacc, OMOIOTHS:
https://lesson.academy-content.myschool.edu.ru

[Iporpamma pa3paboTaHa C Y4ETOM HCIIOJIB30BAaHUS COBPEMEHHOI0 O0OpYI0BaHMA WEHTpa
€CTEeCTBEHHO-HAYYHOi M TeXHOJO0ruveckoii HamnpaBjiaeHHocTH «Touka pocrta». lcnonb3oBanue
obopynoBanus 1eHTpa «Touka pocray MmpH peanu3aliyl JaHHOKH pabodeill MporpaMmbl MO3BOJSIET CO3/1aTh
yCIOBUSL:

® IS pacIIMPEHUsI COAEPKAHMSI MKOJIBHOTO OMOJIOrMYeCKOro 00pa3oBaHus;

e ISl TIOBBIIICHHS] TO3HABATEIbHOW AaKTHUBHOCTU OOYYAIOIIMXCS B €CTECTBEHHO-
HAy4YHOU 00JIaCTH;

e Uil pa3BUTUS JIMYHOCTHM peOeHka B mpoiuecce o0O0ydeHHs OHOJOTUH, €ro
crocoOHoCTel, (OpMUPOBAaHUS H YIOBIETBOPEHHSI COLIMATBHO 3HAYMMBIX HHTEPECOB U
MOTPeOHOCTEH;

e sl paboOTHI ¢ OJJaPEHHBIMU IIKOJbHUKAMHU, OPTaHU3AIMUA UX PA3BUTUS B PA3IMUHBIX
o0acTax o0pa3oBaTeNbHOM, TBOPUYECKOM NEATEIBHOCTH.

[Ipu BbIMONHEHHMH psAa JTa0OPATOPHBIX pabOT U SKCIEPUMEHTOB Ha YpOKax OHOJOTHH,
MPEeyCMOTPEHO MpUMEHEeHHe HUPPOBBIX J1abopaTopuil «buonorus», « dxoaorusy», «OU3HOIOTUN»

Conepxanune o0yueHust

1. broJiorus kKak HayKa

Hayunble MeTo/bl U3y4eHuHs, IPUMEHsIEMbIe B OMOJIOTHH: HAOMIOIEHHE, OMMCAHKE, SKCIIEPUMEHT.
['unotesa, MozieNb, TEOPUS, X 3HAYEHUE U UCTIOJIb30BAHUE BIIOBCEIHEBHOM JKU3HU. brosorinyeckue Hayku.
Ponb Guonorun B (opMUpOBaHMM €CTECTBEHHO-HAYYHOW KapTHHBI MUpa. OCHOBHBIE MPU3HAKU >KUBOTO.
YpoBHHOpraHU3aIMHY KUBOH TIPpUpPOoIbL. JKuBbIe IPpUpOIHBIE 00BEKTHI Kak cuctema. Kimaccudukariust ;KuBbIX
HPUPOJHBIX OOBEKTOB.

2. Knerka

Knerounas teopus. KierouHoe cTpoeHHE OpraHM3MOB KakK JIOKa3aTelNbCTBO MX POJCTBA,
eIMHCTBA XUBOU mpupoasl. CTpoeHHE KIIETKU: KJIeTOYHas 000JI0YKa, TIa3MaThdyeckas MeMOpaHa,
UTOIUIAa3Ma, 1po, opraHouasl. MHoroo6pasue kietok. OOMEH BeIIeCTB U MpeBpalleHue SHEPTHU B
KJIeTKe. XpOMOCOMBI M TeHbl. HapyiieHuss B cTpoeHnd U (PyHKIMOHUPOBAHUHM KIETOK — OJHA W3
npuyYnH 3a0o0yieBaHUs opraHu3Ma. JleneHue KIETKM — OCHOBAa Pa3MHOXKEHHUsS, POCTa U Pa3BUTHUS
OpraHU3MOB.

Jlabopamopuvie u npakmuueckue padomul
N3yuenne cTpoeHUst KIETOK M TKaHEH PaCTeHHH M )KUBOTHBIX Ha TOTOBBIX MUKpOTIpErapaTax

3. Opranusm

Knerounsle u HekserouHble (OpMbI KU3HU. Bupychl. OmHOKIETOUHBIE U MHOTOKIIETOYHBIC
opranu3mMbl. OCOOCHHOCTH XHMHYECKOTO COCTaBa OPraHU3MOB: HEOPTaHUUECKUE W OPraHHMYECKHe
BEIIECTBA, UX POJIb B oprann3me. OOMeH BEIECTB M IPEBPAILCHHS SHEPTUH — IPU3HAK KUBBIX OPTaHH3MOB.
[Iuranue, ApIxaHue, TPAHCHIOPT BEILIECTB, yJaJIeHUE MPOJAYKTOB OOMEHAa, KOOpAWHALIUS U Perylisius
(GyHKIINH, IBMKEHUE W ONIOpa Y PACTEHHUI U )KUBOTHBIX. POCT W pa3BuTHE OpraHu3MoB. PazMHOXeHUeE.
becnonoe u monoBoe pazmuHoxkeHue. [lonoBeie kneTku. OmogorBopenue. HaciencTBeHHOCTh |



W3MEHUMBOCTh — CBOWCTBAa OpraHu3MoB. HacnencrBeHHass W HEHACHE[ICTBEHHAs W3MEHUYMBOCTb.
[pucnoco6aeHHOCTh OPraHU3MOB K YCJIOBHSIM CPEIBL.

Jlabopamopuvie u npakmuueckue padomal

BrusiBrienre n3MeHIMBOCTH

4. Bun

Bun, npusnaku Buja. Bug kak OCHOBHas cucTeMarnyeckas kKareropus xusoro. [lomymsuus
Kak ¢opMa CymecTBOBaHUS BHAa B mpupoje. [lomynsius kak eaununa sBomonuu. Y. JlapBun —
OCHOBOIIOJIOXKHHUK y4eHUsi 00 HBomtonud. OCHOBHBIC [BIKYIIME CHIJIBI SBOJIIONHUUA B TPHPOJIC.
Pe3ynbTaTel 5BOMIOIMH: MHOTOOOpa3He BUAOB, IPUCIOCOOIEHHOCTh OPraHU3MOB K Cpefie OOMTaHUS.
VYcnoxxHeHue pacTeHUl W JKMBOTHBIX B IIpoliecce 3BOMOLMU. [IponcxoxkaeHne OCHOBHBIX
CHUCTEMAaTUYECKUX TPYII PACTEHUH U IKUBOTHBIX. [IpuMeHeHHe 3HaHUI O HaCJIEICTBEHHOCTH,
M3MEHYMBOCTH M UCKYCCTBEHHOM OTOOpE MPH BBIBEJCHUH HOBBIX TIOPO/] )KMUBOTHBIX, COPTOB PACTECHHIA
Y IITAMMOB MUKPOOPTaHU3MOB.

Jlabopamopnuie u npakmuueckue padomot
BeisBieHue y opraHn3aMoB IPUCIOCOOJIEHHH K cpefie 0OUTaHHs

5. Jkocucrembl

DKOJIOTHS, DJKOJOTHYECKHe (AKTOpPhl, WX BIUSHAEC HAa OPraHU3MBl. JKOCHCTEMHAas
OpraHu3aIys >KUBOM MPUPOJBI. DKOCHCTEMa, €€ OCHOBHBIE KOMIIOHEHTHI. CTPYKTypa 3KOCHCTEMBI.
[InmeBpie CcBsI3M B 3KOcucTeMe. B3anMoneicTBHE NONYJALMNA pa3HbIX BHJIOB B 3KOCHUCTEME.
EcrecTBenHnas »skocucrema (OuoOreoneHos). ArposkocucreMa (arporeHo3) Kak HCKYCCTBEHHOE
co00111ecTBO Opranu3MoB. KpyroBopoT BeliecTB M MOTOK HEpPruu B OuoreoneHo3ax. buocdepa—
riobanpHas skocucrteMa. B. W. Bepnanackuii — 0CHOBOIONIOXKHUK yueHus o 6uochepe. CtpykTypa
ouoctepsl. PacpocTpanenue u poib kuBoro BemiectBa B 6uocdepe. Hoocdepa. Kparkas ucropus
sBomoMd  Omocdeprl. 3HaueHUE OXpaHbl Ouocdepbl AN COXpaHEHHS O>KU3HM Ha 3emIe.
buonoruueckoe pazHoodpasue Kak OCHOBa ycTouuBocTH 6nochepsl. CoBpeMEHHbIE KOJIOTUUYECKHE
npoOJeMbl, UX BJIUSHUE Ha COOCTBEHHYIO JKM3Hb M JKM3Hb OKpyXarommx jrozaeil. [locmenctBus
JIeATeTLHOCTH YEJIOBEKAa B IKOCUCTEMAX. BiusiHIEe COOCTBEHHBIX MOCTYNKOB HA KMUBBIE OPTaHU3MBI U
KOCHUCTEMBI.

Ilpeomemmnule pezynvmamol 0C80€HUA RPOZPAMMBL RO OUOIOZUU
K KoHUy 00yuenus 6 9 Knacce:

Boinycknuk nayyumeces:

®  BBUIETATH CYNIECTBEHHBIC MPHU3HAKKA OMOJOTHYECKMX OOBEKTOB (BUAA, SKOCHUCTEMBI,
Ouocgepsl) U MPOIIECCOB, XapaKTEPHBIX JJIsI COOOIIECTB )KUBBIX OPTaHU3MOB;

¢  apryMEHTHPOBaTh, MPUBOJHUTH  JIOKA3aTeJIbCTBA  HEOOXOAMMOCTH  3allUTHI
OKpYKaroIen Cpebl;

¢  ApPryMEHTHPOBATh, IPHUBOJIUTH JOKA3aTEIHCTBA 3aBHCHMOCTH 3JI0POBbS YEIIOBEKA OT
COCTOSTHUSI OKPY>KAFOIIEH CPeIbl;

®  OCYHIECTBILITH KJIacCU(DUKAIINIO OMOTOTHIECKUX OOBEKTOB Ha OCHOBE OINpEIEICHUS
WX MPUHAICKHOCTH K OIPEICTICHHON CUCTEeMAaTHICCKON TPYTITIE;

®  packpbiBaTh pOJb OHOJOTUU B TMPAKTUYECKOW JEATEIHHOCTH JIIOJCH;, pOJb
OMOJIOTUYECKHX 0OBEKTOB B TIPUPOJIE U KU3HU YEJIOBEKA; 3HAUCHHE OMOJIOTHYECKOTO Pa3HOOOpasus
JUTSL COXpaHeHus1 Onocdepsr;

¢  OOBSACHATH OOMIHOCTH TMPOUCXOXKICHHS W DBOJIOIUU OPraHU3MOB Ha OCHOBE
COIOCTABJICHUSI OCOOEHHOCTEH UX CTPOCHUS U (PYHKIIMOHUPOBAHHS;

e  OOBSICHATHP MEXaHU3Mbl HACJICACTBEHHOCTH W HM3MEHYMBOCTH, BO3HHUKHOBECHMS
MPUCTIOCOOICHHOCTH, MPOIIECC BUI000PA30BAHUS;

e  pa3iMyaTh MO BHENIHEMY BHJY, CXeMaM M OIKMCAHUSM pealbHbIC OHOJIOTHYCCKUE



O0O0BEKTHI UM UX U300paKEeHHU S, BBISBIISISI OTIIMYUTENbHbBIE TPU3HAKH OMOJIOTHYECKUX 0OBEKTOB;

®  CpaBHHMBATh OMOJIOTUYECKUE OOBEKTHI, MPOIECCHI; ACNATh BHIBOABI H YMO3AKIIIOUCHUS
Ha OCHOBE CPaBHEHUS;

®  YCTaHaBIMBaTh B3aMMOCBS3U MEXIy OCOOCHHOCTSMH CTPOCHUS U (DYHKIUSIMU
OpPraHoOB U CHCTEM OpPTaHOB;

®  UCIOJB30BAaTh METO/Abl OMOJOTMYECKOW HayKu: HaONoAaTh M OINHUCHIBATH
OMOJIOTUYeCKHEe OOBEKTHl U IMPOIECCHI, CTABUTH OMOJOTHMYECKHUE SKCIICPUMEHTBI U OOBSCHATH UX
PE3YIIbTAaTHI,

e 3HATb U AapryMEHTUPOBaTh OCHOBHbIE TIpaBUiia TOBEJACHHUS B IPHUPOJE;
aHAJIM3UPOBATH U OIICHUBATH IMOCIICCTBUS JACITCILHOCTH YeJIOBEKA B TIPUPO/IE;

®  ONHCHIBATh M HCIIOJI30BATh MPHEMbI BBIPAIIMBAHUS U PA3MHOXKEHUS KyJIbTYpPHBIX
pacTeHHIA U JOMAITHHUX )KHBOTHBIX, YX0/Ia 32 HUIMH B arpoIleHO03aX;

¢  HaXoOUTh B Yy4YeOHOH, HAYYHO-TIOMYJSIpHON suTeparype, WHTepHET-pecypcax
nH(OPMALIUIO O XUBOM mpupoae, opopmisATh e€e B BHJE MUCbMEHHBIX COOOIICHUMN, IOKIAIOB,
pedeparos;

®  3HATh U COONIOAATH MpaBHIia pabOTHl B KAOMHETE OMOJIOTHH.

Boinycknuk noayuum 603mMoxcHOCmb HAYYUMbCA:

®  NOHUMamb IKONO2UYECKUe NPOOIeMbl, 8O3HUKAIOWUE 8 VCIOBUAX HEPAYUOHATLHOO0
NPUPOOONONL308AHUSL, U NYMU PEUeHUs IMUX NPOOIeM;

®  AQHANUBUPOBAMb U OYEHUBAMb Yeesble U CMbICIIO8ble YCIMAHOBKU 8 CEOUX OeliCMBUAX
U NOCMYNKAX NO OMHOWIEHUIO K 300PO6bl0 C8OEMY U OKPYICAIOWUX, NOCIEOCMBUs GAUAHUSI
Gaxmopos pucka Ha 300po8be Uelo8eKa,

®  HaxoOoumv UHOpMaAyulo NO BoNpocam odwel OuonrocuU 8 HAYYHO-NONYIAPHOU
aumepamype, CneyuaiuzupoOSanHulx OUOI02UUEeCKUX Clo8apsx, cnpagounuxkax, Mnmepnem pecypcax,
AHATUZUPOBAMb U OYEHUBAMDb ee, NePedoOUmMb U3 0OHOU (hopMbL 8 OpYYio;

®  OpUEHMUPOBAMbCA 8 cucmeMe MOPAIbHLIX HOPM U YEHHOCMel NO OMHOWEHUIO K
00BeKmMam JHCUBOU NPUpPoObl, COOCMBEHHOMY 300pP0BbI0 U 300pP08bI0 OpYeUX niooell (npusHanue
8bICOKOU YEHHOCMU JHCU3HU 80 BCeX ee NPOsGIeHUsAX, IKOJI02UHecKoe CO3HAHUe, IMOYUOHATbHO-
YEeHHOCMHOe OMHOueHUe K 00beKmam Hcuol npupoosl);

®  co30asamv CcOOCMBEHHbIE NUCbMEHHblE U YCMHble COOOWEHUSl O COBPEMEHHbIX
npobaemax 6 obracmu OUOIO2UU U OXPAHBL OKPYHCAIOufeli Cpeobl Ha OCHOBE HeCKOIbKUX UCHOYHUKOS
uHgopmayuu, conposol’coams GblCmMynieHue npe3eHmayuell, y4umoléas 0CcoOeHHOCMU ayOumopuu
CBEPCMHUKO8,

®  pabomamb 6 cpynne cepCMHUKO8 NPU peuleHUU NO3HABAMENbHbIX 3a0aYy, C8A3AHHbIX
¢ meopemuyecKuUMU U npaKmuyecKuMu npooIemamu 8 001acmu MOEeKYIAPHOU OUONIO2UU, 2eHEeMUKU,
9KONI02UU, OUOMEXHON02UU, MEOUYUHBL U OXPAHbL OKpYICcatoueli cpedsl, NIAHUPOBANb COBMECTHYIO
0esamenbHOCIb, YYUMbl8amb MHEHUE OKPYHCAIOWUX U A0eK8AMHO OYEeHUBAMb COOCMEEHHDIL 8KIAO 8
0esamenbHOCb 2PYNNbL.

MartepuajbHO-TEXHHYECKOE o0ecnieyeHne 00pa3oBaTeIbHOIO0 poiecca
YueOHoe 000py10BaHMe: KOJJIEKIIMY MUHEPAJIOB; MYJISKH IPUOOB, TIJI0JIOB; KOJUIEKLIUU
HaCEKOMBIX; BJIaXKHbIE MTpenaparhbl; repOapuu pacTeHHl; KOMHATHBIE paCTEHUS
Pa3znarounsblii MaTepuas: mamsaTku, anroputmel, KM, ydeOHbIC TEKCTHI

OO6opynoBaHue 1Jisl MPOBeEHUsI MPAKTUYECKHUX U J1a00PATOPHBIX padoT:
1. MUKpPOCKOIIBI CBETOBBIE

2. Hudposas nadoparopust "buonorus" (o6opynoanue mentpa "Touka pocra')

3. Hudposas nadopatopus "Dxonorus” (o6opynoBanue neHtpa "Touka pocra')



4.
S.

Hacronpabie mabopaTopun

I'oToBBIE MUKpOIIpEIIAPATHI

Oo6opynoBaHue il IeMOHCTPALMIi:

1.

o M N

WNHTtepakTuBHAsA JOCKa
MynbTUMETUIHBIA KOMIUIEKC (HOYTOYK, TPOEKTOP)
Muxkpockor uppoBoi
[Ipe3enTaryu yautemns

I/IHTepaKTI/IBHI)Ie IIJ1IaKaThI



Temarnuyeckoe INIAHUPOBaAHUE

9 kiacc
KosmuecTBo yacoB
JnekTpoHHbIE (LM pPOBbIE)
Ne n/m HaumeHoBaHue pa3aesioB M TeM NMPOrPaMMBbI KoHTposbHbIE IIpakTHueckue
Bcero o0pa3oBaTeJIbHbIE PeCypchl
padoThI padoTbI

bubaunoreka I[IOK

! Brenenne 1 https://m.edsoo.ru/7f41aa8¢c
bu6moreka [IOK

2 buonorusa kax nayka 1 https://m.edsoo.ru/7f41aa8¢c
bubauoreka [IOK

3 Krerka 9 ! https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK

4 Opranusm 24 ! https://m.edsoo.ru/7f41aa8¢c
bubaunoreka [IOK

> Buz 13 1 https://m.edsoo.ru/7f41aa8¢c
bu6mmoreka [IOK

6 IKocuCTeMEI 20 https://m.edsoo.ru/7f41aa8c
bu6moreka [IOK

! Hogroperne 1 https://m.edsoo.ru/7t41aa8c

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 0 3
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