MyHnununansHoe 010KeTHOe 00111e00pa30BaTENbHOE YUPEXKICHUE CpeHss 001eo0pa3oBaTebHas KOoIa
C.ApbICKaH MyHUIIUNAIBHOTO paiioHa «Y myr-XeMckuii KokyyH Pecriyonuku TriBay

668216, Peciyonuka TeiBa Yiayr-Xemckuii paition, m.Apsickal, yiu.['arapuna 1.29.

PACCMOTPEHA COTI'JTJACOBAHA YTBEPXIAIO.
Ha 3acenanuu [IIMO 3aMECTUTENIEM TUPEKTOPA 110 IIpuxa3z Ne or 2023 r
mporokon Ne yueOHO-BOCITUTATENLHON paboTe JMpeKTOp MIKOJIBIL:
OT «__ » 2023 1. /HaBaxan A.M./ /Xasmait B.B../
« » 2023 r.

PabGouast nporpamma no ¢pusuke a1 8 Kiaacca
MBOY COIII c.ApbIcKaH
Ha 2023 — 2024 y4eOHbIii roj.

IIporpamma paszpaborana Ha ocHoBe [IpumepHBIX mporpamM.- M.: IIpocsemenue, 2010.
(CrarmapTsl BTOPOTO TIOKOJIEHUS) ¥ aBTOpCcKoit mporpammel E.M I'ytauka, A.B. Ileprimkuaa
(ITporpammel mast OY. dusuka. Actporomus . 7-11 i/ coct. E.H. Tuxonosa M.: [Ipoda, 2013.)

Yueonuk: A.B. Ilepoimkun dusuka 8 kinace . Pekomennorano MUHHCTEPCTBOM 00pa30BaHuUs

n Hayku Poccutickoit ®enepanun. 8- uzpanue, crepeornnitnoe BEPTUKAJIb Mocksa poda 2019.
Onobpeno HayuHo-peqakiimoOHHBIM COBETOM Koproparuu «Poccuiickuii yaeOHUK» o1
npencenaTenbcTBoM akageMukoB PAH B.A. TumkoBa u B.A. Uepenraepa

KosmmuecTBo 1yacoB — 68.

Yuurtenb puzunkn: Cenan Puta Kpi3bL1-00/10BHA

c.Apbickan — 2023 r.



NOACHUTEJIBHASA 3AIIUCKA.

Pabouas mporpamma cocTaBieHa B COOTBETCTBHHM ¢ TpeboBaHusmu @DenepanbHOro
rOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa OCHOBHOTO obmiero oOpaszoBanusi (OI'OC
O0OQ); TpeboBaHUSMH K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHOM  MPOTPaMMBbI
(IMYHOCTHBIM, METANpPEIMETHBIM, IPEIMETHBIM); OCHOBHBIMH TIOJXOIAMU K Ppa3BUTHIO H
(hOpPMHUPOBAHHIO YHUBEPCAIBHBIX Yy4eOHBIX peiictBuil (YVY]]) i OCHOBHOTO 0OIIEro
oOpa3oBaHUs, HA OCHOBE aBTOPCKOM MPOTpaMMBbl OCHOBHOTO 001Iero 00pazoBanus 1o ¢pu3uke B 8
knacce (aBTopbl: A. B. I1éppiikun, H. B. ®unonosuy, E. M. I'yTHuK)

@enepanbHbIi 0a3uCHBIN y4eOHBIN TUIaH sl 00pa30oBaTEeNbHBIX yupexkaeHui Poccuiickoii
@enepan OTBOAUT 6 YacoOB B HENENIO IS 00S3aTENbHOTO HM3y4eHUs (HU3UKKM Ha 0a30BOM
YpPOBHE CTYNEHH OCHOBHOTO 00I1Iero oopa3oBanusi. B Tom uncie B 7-9 kiaccax 1o 2 y4eOHBIX
Jaca B Helenmo. B maHHOW paboueit mporpamme Ha u3ydeHHe (QU3HKH B 8 Kiacce OTBOJUTCS 2
yaca B HEJIeINI0, U3 pacuéra 34 yaeOHbIe Helenu — 68 4acoB B TOJT

HJIaHI/IpyeMI)Ie NMPEeAMETHLIC PE3YJIbTATHI OCBOCHUHA KOHKPETHOIO yqeﬁnoro
npeaMeTa, Kypcea.

JInuHOCTHBIE Pe3yabTaThI:

* c(pOpPMUPOBAHHOCTH TIO3HABATEILHBIX HMHTEPECOB, MHTEIUICKTYAJIBHBIX W TBOPYECKHX
CIOCOOHOCTEH ydanmxcs;

* yOeXJIEHHOCTh B BO3MOKHOCTH TIO3HAHHS TPUPOJBI, B HEOOXOJMMOCTH Pa3yMHOTO
WCIOJIb30BAHUS JIOCTHOKCHUH HAyKH W TEXHOJOTHH JUIS JadbHEHIIEro pa3BUTHS YEJIOBEUCCKOTO
oOmecTBa, yBaKCHHWE K TBOpIIAM HAYKH M TEXHUKH, OTHOIICHHE K (PH3WKEe KaK D3JICMCHTY
o011edenoBeuecKoi KyabTyphl;

* CaMOCTOSATEIBHOCTh B IPUOOPETEHNH HOBBIX 3HAaHUM U MPAKTUYECKUX YMEHUN;

* TOTOBHOCTb K BBIOOPY JKM3HEHHOTO IYTH B COOTBETCTBHM C COOCTBEHHBIMH MHTEpECaMu
Y BO3MO>KHOCTSIMU;

* MOTHBalUMsS O00pa3oBaTeIbHON JESITENbHOCTH IIKOJIHHUKOB Ha OCHOBE JHMYHOCTHO
OPUEHTUPOBAHHOTO MOAX0/1a;

* hopMUpOBaHNE IICHHOCTHBIX OTHOLLIEHUHN JPYT K JPYTy, YUYUTEII0, aBTOPaM OTKPBITUH U
M300peTeHUH, pe3ybTaTaM 00y4YCHHS.

MeTtanpeaMeTHble pe3yJabTaThI:

* OBJIaJICHHE HABBIKAMHU CAMOCTOSITEIILHOTO MPUOOPETEHUSI HOBBIX 3HAHHM, OpraHu3aluu
y4eOHOM JesATeNbHOCTH, TOCTAHOBKU IIeJiel, IUIAaHUPOBAHMS, CAMOKOHTPOJS U OLIEHKH
pEe3yNbTaTOB CBOEU JAESITETbHOCTH, YMEHHUSIMU MPEABUAECTh BO3MOXKHBIE PE3YJIbTAaThl CBOMX
JICUCTBHI;

* IOHMUMAaHHUE PANIUYUI MEXITYy UCXOTHBIMH (DaKTaMU M TUIOTE3aMU JJIsl UX OObSICHEHUS,
TEOPETUYECKUMU MOJICISIMH U PealbHBIMH 00BEKTaMU, OBJIAJICHHUE YHHUBEPCAIbHBIMU Y4ECOHBIMU
JNEUCTBUSAMHU Ha IPUMEpax TUIMOoTe3 Al OOBSICHEHUS U3BECTHBIX (PAKTOB U HKCIEPUMEHTaIbHON
MPOBEPKU BBIJBUTAEMBIX THUIIOTE3, Pa3pabOTKU TEOPETUUYECKUX MOJIENeH MPOILECCOB WIH
SIBJICHUM;

* opmupoBaHUEe yMEHUI BOCIPUHUMATH, NepepadaThiBaTh U MPEABIBIATH HHPOPMAIIIO
B CJIOBECHOH, 0O0pa3HOi, CcHUMBOIMYECKON Qopmax, aHaIW3UpOBaTh U TepepadaThIBaTh
MOJIyYeHHYI0 MH(OpPMAIMIO B COOTBETCTBUU C TMOCTAaBICHHBIMHU 33/1auaMU, BBIJEIATH OCHOBHOE
CoJiep’)KaHHe TMPOYUTAHHOTO TEKCTa, HAaXOJAUTh B HEM OTBEThl Ha IOCTABJICHHBIE BOIMPOCHI U
W3Nararth ero;

* IpUOOpETEHUE OMbITa CAMOCTOSITENILHOTO TOWCKA, aHalu3a M oTOOpa MH(pOpMalUU C
WCIOJIb30BAHMEM Pa3IMYHBIX UCTOYHHKOB U HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHUN ISl PEIICHUS
MO3HABATEIBHBIX 33]1aY;

* pa3BUTHE MOHOJIOTHYECKON W TUAIOTUYECKOW pedd, YMEHHs BBIPaXKaTh CBOM MBICITH U
CIOCOOHOCTH BBICHIYIIMBATh COOECeHHKA, MOHMMAaTh €ro TOYKY 3pEHUs, MPU3HABaTh IPaBO
JPYroro 4eloBeKa Ha HHOE MHEHHE,

* OCBOGHHE TIPUEMOB JCWCTBHI B HECTAaHAAPTHBIX CHUTYalUsAX, OBIAJCHUE
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HBPUCTHYECKUMH METOJIaMH pEIIeHUs poodiiem;

* (¢opMupoBaHHE YMEHUH pabOTaTh B TPYMNIE C BBHIIOJHEHUEM PA3IHYHBIX COLMAIBHBIX
pOJIeH, IPECTaBIATh U OTCTAUBATh CBOM B3IJISABI M YOSKICHHS, BECTH JTUCKYCCHIO.

IIpexMeTHBIE pe3yJIbTATHI:

* 3HaHUS O MPHUPOJE BAKHEHIINX (UINYECKUX SBICHUHA OKPYKAIOIIETO MHpa |
[IOHMMAaHHE CMbIcIIa (PU3NYECKUX 3aKOHOB, PACKPHIBAIOLIUX CBA3b U3YUYCHHBIX SIBJICHUN;

* YMEHHs [OJb30BATBCS METOJAMH HAYYHOI'O HCCIENOBAaHUS SBICHUU IPUPOJIBI,
MIPOBOJIUTH HAOIIONEHUS, TUIAHMPOBATh M BBIMIOJIHATH YKCIIEPUMEHTHI, 00padaThIBaTh PE3yNIbTAThI
M3MEPEHUH, MPEICTaBIATh PE3YIbTaThl U3MEPEHUH C TOMOIIBI0 TaOmuIl, TpadukoB u Hopmy,
OoOHApyXMBaTh 3aBHCHUMOCTH MEXAy (U3NYECKUMU BEIMYMHAMH, OOBSICHATH IIOJyYCHHBIC
pe3ynbTaThl U JI€1aTh BBIBOBI, OLICHUBATh IPAHUILIBI IOTPELIHOCTEN PE3YJIBTATOB U3MEPEHU;

* yYMEHHUS MpPHUMEHSTh TEOPETUYECKHE 3HaHUS 1O (U3MKe Ha MpPaKTUKe, pelarhb
¢u3nueckue 3aJaun Ha IPUMEHEHUE NOJTYyYeHHBIX 3HAHU;

* YMEHHUS U HaBbIKM NIPHUMEHSTH IOJIyYE€HHBbIE 3HAHUS /A OOBSCHEHUS NPUHIUIIOB
JNEUCTBHSI BAXHEHIINX TEXHUYECKUX YCTPOMCTB, PELICHMS NMPAKTUYECKUX 3a7ad ITOBCEIHEBHOM
XKU3HU, oOecrieyeHUs: O€30MaCHOCTH CBOEH KU3HHU, PAalMOHAIBHOTO IPHUPOJIONOIL30BAHUSI U
OXpaHbl OKPYKAIOIIEH CPebl;

* (dopmupoBaHue YyOEXKIEHUS B 3aKOHOMEpPHOW CBA3M U IO3HABAaEMOCTU SIBICHUMN
MpPUPOJbI, B OOBEKTUBHOCTH HAYYHOTO 3HAHUS, B BBICOKON IIEHHOCTH HAyKd B pa3BUTUU
MaTepUaIbHOMN U TyXOBHOW KYJIbTYpHI JIFOJIEH;

* pa3BUTHE TEOPETUYECKOTO MBIIIJIEHUSI Ha OCHOBE (OPMHUPOBAHUS  YMEHHM
yCTaHaBNMBaTh (aKThl, pa3idyaTb HPUYUHBI M CIEACTBHUS, CTPOUTH MOJEIH U BBIIBUTATh
TUIOTE3bI, OTBICKUBATh U (POPMYIHPOBATh JOKAa3aTeNbCTBA BBIBUHYTHIX T'MIIOTE3, BHIBOJIUTH U3
HKCIIEPUMEHTANIBHBIX (PAKTOB U TEOPETUUECKUX MOJeNeH (pU3nuecKre 3aKOHBI;

* KOMMYHHMKAaTHUBHBIC YMEHMs JOKJIaAbIBaTh O PE3yIbTaTaxX CBOETO MCCIECNOBAHN,
y4acTBOBATb B JUCKYCCHUHM, KPaTKO M TOYHO OTBEYaTh HA BOIPOCHI, MCIOIb30BAaTh CIPABOYHYIO
JUTEpaTypy U ApYrue UCTOYHUKHU HUH(POPMALIHH.

TenyioBbie sIBJIEHUS
BEBITYCKHUK HAYYHUTCS .

° pacro3HaBaTh TEIUIOBBIC SIBIICHUS W OOBSICHATH Ha 0a3e WMCIIIMXCS 3HAHUH
OCHOBHBIC CBOMCTBA WJIM YCIIOBUS MPOTEKAHUS 3TUX SABJICHUN: 11D Dy3usi, ”BMEHEHHE 00beMa Tl
MIPU HarpeBaHUU (OXJIAKICHUH), OOJIbIIIAs CKMMAEMOCTh T'a30B, MaJlasi CAKUMAEMOCTh JKUJIKOCTEH
W TBEPJBIX TEJ; TEIUIOBOE paBHOBECHE, UCIIAPCHHUE, KOHICHCAIIMS, TUIABJICHUE, KPUCTAILIIU3AIINS,
KHUIICHUE, BIAKHOCTh BO3/yXa, Pa3JIMYHBIC CIIOCOOBI TeIIonepeaadd (TEIIONPOBOJHOCTD,
KOHBEKIIMS, W3JIyuY€HHE), arperatHble COCTOSIHMS BEIIECTBA, IMOTJIOLIEHHE OJHEPrHuH MpHU
WCIApPEHUU KUJKOCTU U BBIJICJIICHUE €€ MPU KOHACHCAIMU Tapa, 3aBUCUMOCTH TEeMIIepaTypbl
KUIIEHUS OT JaBJICHU;

® OMKCHIBATh M3YyYEHHBIC CBOWCTBA TEJN M TEIJIOBBIC SIBICHUS, HCIOJB3YS (U3NYECKUE
BEJTMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTUs, TeMIlepaTypa, yAelbHas TEIJIO0eMKOCTh
BEIIECTBA, YAENbHAs TEIUIOTa IUJIABJICHHS, yIeibHas TemIoTa MapooOpa3oBaHusl, YyAeIbHas
TEIJIOTa CrOpaHs TOIUIMBA, KOI(PQHUIIMEHT IMOJE3HOTO JEHCTBUS TEIUIOBOTO ABHUTATElNs; MPHU
OTIMCAHUU MPABUIIBHO TPAKTOBATH (PU3UUYECKHI CMBICIT UCTIONB3yEMbIX BEIMYMH, X 0003HAYEHUS
U eIMHUIBI U3MEPEHUS, HaXOIUTh (OPMYIBI, CBSA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIHUYUHY C
JPYTMMU BETUYMHAMU, BBIYUCIATH 3HAU€HUE (PU3NIECKON BETUUHUHBI;

® AHAJIM3MPOBATH CBOMCTBA TEJ, TEIJIOBBIE SIBJECHUS M IMPOLIECCHI, UCTIOIb3Ys] OCHOBHBIE
MOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YYE€HHMSI O CTPOCHHM BEIIECTBA U 3aKOH COXpPaHEHUS
SHEPIUH;

® pa3IuyaTh OCHOBHBIE MPU3HAKH W3YYEHHBIX (PU3WYECKUX MOJIENEH CTPOEHHUS Ta3oB,
AKUJKOCTEN U TBEPABIX TEIl;

® TIPUBOJIUTH MPUMEPHI MPAKTUIECKOTO MCIIOIb30BaHUS (PU3NISCKUX 3HAHUMA O TETUIOBBIX
SIBJICHUAX,




e pemaTh 3a7add, UCIOJIB3YS 3aKOH COXPAaHEHUS DHEPrHMH B TEIUIOBBIX MPOIECCaX H
(hopMyIibI, CBS3BIBAIONTNE (U3NICCKUE BETHUMHBI (KOJIMYECTBO TEILIOTHI, TEMIIEpaTypa, yaeabHas
TETJIOEMKOCTh BEIIECTBA, YIENIbHAsl TEIJIOTA IUIABJICHUS, yJelbHas TeIUIoTa MapooOpa3oBaHMs,
ylIenbHas TeIJIOTa CropaHus TOIUIMBA, KO3(PQPHUIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOTO
JBUTATENIs): Ha OCHOBE aHAlIM3a YCIOBUS 33Jlaud 3alMCHIBATH KPATKOE YCJIOBHE, BBIICIATH
(du3HUecKue BETUYMHBI, 3aKOHBI W (OPMYIBI, HEOOXOJMMEBIE JIsi €€ PEIICHUs, MPOBOIHUTH
pacyeTsl U OIICHUBATh PEATHHOCTH IMOJTYICHHOTO 3HAYCHHS (PH3UICCKON BEITMYNHBL.

BbINYCKHWK noayuum 603M0dCHOCMb HAVYUUMbCA:

® UCNONBL3068AMb 3HAHUS O MENJIOBbIX ABNEHUAX 8 NOBCEOHEBHOI HCU3HU 01 0Decneyenus
bezonacrHocmu npu 06pawieHuU ¢ NPUOOPAMU U MEXHUYECKUMU YCIMPOUCMBAMU, O COXPAHEHUs
300p08bsl U COONOOEHUSI HOPM IKOJIO0SUYECKO20 NOBEOEHUsl 8 OKpYcarouell cpeoe; Npusooums
npuUMepbl IKOIOSUYECKUX NOCAeOCMBULL pabombl 08uecamenell BHympeHHe20 C2OPaHUsl, MeNni06bixX
U 2UOPOINEKMPOCAHYULL

® paziuuamv 2paHuybl NPUMEHUMOCMU QUBUYECKUX 3AKOHO8, NOHUMAMb 6Ceo0wull
xapakmep QYHOAMEHMANbHLIX QU3UYECKUX 3AKOHO8 (3AKOH COXPAHEeHUs dHepeuu 6 Menjio8blx
npoyeccax) u 02paHuieHHOCMb UCNONb308AHUSL YACTHBIX 3AKOHO8,

® HAX00UMb A0EeK8AMHYI0 NPEONONCEHHOU 3adaye QU3UUECKYI0 MOO0elb, pazpeuams
npobnemy Kaxk Ha OCHO8e UMEIWUXCS 3HAHUL O MENlo8blX AGNeHUAX C UCHOIb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMowiu Memooos OYeHKU.

JJleKTPUYECKHEe ABJICHUS
BEINYCKHUK HAYYHUTCS:

® pacro3HaBaTh DJIEKTPUUYCCKUE SIBICHUS] W OOBSCHITH HA OCHOBE WMEIOIIUXCS 3HAHWUN
OCHOBHBIC CBOMCTBa WJIM YCJIOBUS TPOTEKAHWsS] OTUX SBJICHUM: OJICKTpH3alUs Tell,
B3aMMOJICHICTBHE 3apsoB, AJIEKTPHUYECKHH TOK W €ro JACeWCTBUS (TEIUIOBOE, XUMHUYECKOE,
MarHuTHOE).

® COCTaBJISITh CXEMBl AJICKTPHUECKHX IIEMeld C TOCIEOBATEIbHBIM M TapauieIbHBIM
COCIMHCHUEM DJIEMEHTOB, pa3jn4vasl YCIOBHBIC 0003HAYCHHMS JIEMEHTOB JJICKTPUUECKHX Ienei
(MCTOYHUK TOKa, KJIFOY, PE3UCTOP, PEOCTAT, JJaMIIOYKa, aMIIEPMETP, BOJIBTMETD).

® ONKCBHIBATh H3YyYEHHBIC CBOWCTBA TEJ U DJJICKTPUUYECKHUE SBJICHHS, HCIIOIB3YS
(U3UYECKUE BEIMYMHBL: DJICKTPUYCCKHH 3apsl, CHIa TOKa, JJICKTPUYECKOE HaIPsDKCHHE,
ANEKTPUYECKOE COMPOTHUBIICHHE, YACIBHOE CONPOTHBIICHHE BEIIECTBA, padOTa JJICKTPUYECKOTO
0JIsl, MOIIHOCTh TOKA; MPH OMHUCAHUM BEPHO TPAKTOBATh (PU3WUYECKUM CMBICI HMCIIOJIB3YEMBIX
BEJIMYMH, UX 0003HAYCHHS ¥ CIUHUIIBI U3MEPEHUS; HAXOIUTh (DOPMYJIBI, CBS3BIBAIONINEC JaHHYIO
(PMBUYECKYIO BETUYMHY C APYTUMHU BEJTHYMHAMHU.

® aHANM3HPOBATh CBOMCTBA TEJN, JJIEKTPUYECKHE SBJICHHUS M MPOLECCHL, HCIOIB3YS
(buznyecKkue 3aKOHBL: 3aKOH COXpPaHEHHS IEKTPUYECKOro 3apsaa, 3akoH Oma Ajisl ydacTka IenH,
3akoH Jlxoyns-JIeHna, mpu 3TOM pasznuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa M €ro
MaTeMaTHYeCKOE BhIpAKEHHE.

® [IPUBOJUTH IPUMEPhl TPAKTUYECKOTO HCIOIb30BaHHUS (DH3UYECKUX 3HAHUH 00
ANEKTPUYCCKHUX SIBJICHUSX.

e pemiaTh 3aJ1a4M, UCTONB3Yys (pU3NYecKue 3aKoHbI (3akoH OMa AJis yuacTka IenH, 3aKOH
Jlxoyns-Jlenna) u GopMynsl, CBA3BIBaIOIIME (PU3UUECKHE BETMYUHBI (CHIIa TOKA, IIEKTPUYECKOe
HampspKeHHe, DJJIEKTPUYECKOE COMPOTHBIICHUE, YIEIbHOE COMPOTHUBICHHE BEIIeCTBa, paboTa
AIIEKTPUYECKOTO TMOJIs, MOIIIHOCTh TOKA, (POPMYIIBI pacuera JIEKTPUUECKOTO COMPOTHUBICHUS MPU
MOCJIEIOBATEIFHOM U MapaJllIeIbHOM COCIUHEHHH MPOBOJIHHUKOB); HA OCHOBE aHaIN3a YCIOBUSA
3a/lauM 3aMKChIBATh KPAaTKOE YCIOBHE, BBIICIATH (PM3MUECKHE BEIMYMHBI, 3aKOHBI U (OPMYIIHI,
HEOOXOIUMBIEC JJIsi €€ PEelIeHUs,, TPOBOJAUTH PacyeThl M OLIEHHWBATH PEATbHOCTH IMOJTYYEHHOTO
3HaueHUs (PU3MUYECKON BETUUMHEI.

BbINYCKHUK noiyyum 603M0%CHOCMb HAYYUMbCA .

® UCNONBL306aMb 3HAHUS 00 JIEKMPUYECKUX SBNEHUSAX 6 MNOBCEOHEeBHOU MHCU3HU OJis

obecneuenuss be30nacHOCmu npu 0OpawjeHUY ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOLCMeamu, OJis
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coxpanenus 300p08bsi U COONOOEHUSL HOPM IKOI0SUHECKO20 NO0BeOeHUs 8 OKpyicarwel cpeoe;
npUBOOUMb NPUMEPHI BIUAHUA ITIEKMPOMASHUMHBIX UTYYEHUU HA HCUBbIE OPSAHUZMDBL,

® paziuuamv 2paHuybl NPUMEHUMOCMU QUIULECKUX 3AKOHO8, HOHUMAMb 6CeoOuull
xapakmep @QYHOAMEHMANbHBLIX 3AKOHO8 (3AKOH COXPAHEHUs DJeKMpUuiecko2o 3apsaoa) u
02PAHUYEHHOCMb UCNONb308AHUSL YACMHBIX 3aKOHO08 (3akon Oma O0na y4yacmka yenu, 3aKOH
IDicoyna-Jlenya u op.);

® UCNONBL306AMb NPpUEMbl NOCMPOEHUs hu3ULecKux mooenetl, noucka u Gopmyauposxku
00KA3amenbCme Bbl0BUHYMbIX 2UNOME3 U MEeOPEeMmuUYeckKUx 6bl80008 HA OCHO8E IMNUPUYECKU
VCMAHOBNEHHBIX (PaKmos;

® HAX00UmMb A0EeK8AMHYI0 NPeONONHCEHHOU 3adaye QU3UUECKYI0 MOOelb, pa3peulams
npobnemy KAk HA OCHOGe UMEIOWUXCA 3HAHUL 00 I1eKMPOMASHUMHLIX  AGIEHUAX C
UCNONb308AHUEM MAMEMAMUYECKO20 annapamad, max u npu NOMouju Memooos OYeHKuU.

MarauTHble sIBJIEHUsI
BEITyCKHHUK HAYyIUTCS:

® DpacllO3HAaBaTh MAarHUTHBIE SBJIEHUS U OOBSCHATH HAa OCHOBE HMEIOIIMXCS 3HaHUU
OCHOBHBIE CBOWCTBAa WJIM YCJIOBMSI MPOTEKAHWsS 3TUX SBJICHUH: B3aMMOJEWCTBHE MAarHHUTOB,
AIIEKTPOMArHUTHasE MHIYKLUS, JEWCTBUE MArHUTHOIO TOJSi Ha MPOBOJHUK C TOKOM U Ha
JBUKYIIYIOCS 3apsSKEHHYIO YacTUILY, AEHCTBHE AJIEKTPUUYECKOTO TIOJIS Ha 3apsSKEHHYIO YacTHUILY.

® OMNUCHIBATh M3YUEHHBIE CBOMCTBA TE€J W MAarHUTHBIE SBJICHUS, UCHOJb3yd (U3NUYECKHE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH; MPU OMUCAHUM BEPHO TPAKTOBATh (PU3UUECKHIA
CMBICJT UCHOJIB3YEMbIX BEJIMYUH, X 0003HAUEHUS U €IUHUIbI U3MEPEHUs; HaXOIUTh GOPMYIIbL,
CBSI3BIBAIOILINE JAHHYIO GU3NYECKYIO BEIMYUHY C APYTUMU BEIUUYNHAMHU.

® aHANM3UpPOBATh CBOICTBA TeEJ, MAarHUTHBIE SIBJIEHUS M TPOIECCHI, HCIOJIb3YS
¢busznyueckue 3aKOHBI, MPU 3TOM pa3inyaTh CIOBECHYI0 (OPMYIHUPOBKY 3aKOHa U €ro
MaTeMaTH4eCKOe BbIpaKEHHE.

® NPUBOJIUTH TMPUMEPHl MPAKTUYECKOTO HCIOJIb30BaHUS (U3NYECKUX 3HAHUM O
MarHUTHBIX SIBIICHUSAX

® pemaTh 3a7ayd, UCHONb3ysS (QHU3NYECKHe 3aKOHbl M (GOpPMYJbl, CBSA3BIBAIOIINE
¢usnueckue BEJIMYMHBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/laydl 3alUCBhIBATh KPaTKOE YCIOBHE,
BBIACNATh (U3NYECKUE BEIMYMHBL, 3aKOHBI W (OpPMYJbl, HEOOXOOUMBIE IJIsi €€ pEIICHHUS,
MIPOBOJIUTH PACUEThI U OLICHUBATh PEAIbHOCTD MOJIyYEHHOTO 3HAaYeHUS (PU3NUECKON BETHUUNHBI.
BbINYCKHVK noayuum 603M0dcHOCMb HAYUUMbCA:

® UCNONbL306aMb 3HAHUA O MASHUMHBIX S6NEHUAX 6 HNOBCEOHEBHOU JHCUZHU O
obecneuenuss be3onachocmu npu 0opawjeHuy ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOLcmeamu, 0
CcoXpaneHus 300p08bs U COONIOEHUSL HOPM IKOIOSUYECKO20 NO8eOeHUsl 8 OKpydicalouel cpede;
npUBOOUMb NPUMepPbl GIUAHUSL INEKMPOMALHUMHBIX USTYYEHULL HA JHCUBbIE OP2AHUZMYL,

® paziuuamv paHuybl NPUMEHUMOCIU @QUIUYECKUX 3AKOHO8, NOHUMAMb 6Ceo0utl
xapaxmep PYHOAMEHMANbHBIX 3AKOHO8.

® UCNONBL3068AMb NPUEMbl NOCMPOEHUS PUIUYECKUX MOOelell, NOUCKA U POPMYTUPOSKU
00KA3AMeNbCME GLIOBUHYMbBIX SUNOMe3 U MeoPemudecKux 6ble0008 HA OCHO8E IMAUPUYECKU
VCMAHOBNEHHBIX (AKMOS,
HAaxooums adek8ammuyro npeodioHCeHHOU 3a0aie Gu3uLecKyo Mooelb, paspeuams npooiemy Kax
HA 0CHOBE UMEIOWUXCA 3HAHUL 00 MACHUMHDBIX AGIEHUSX C UCNOIb308AHUEM MAMEMANUYECKO20
annapama, max u npu NOMOWU Memood OYeHKuU.

CBeToOBBIE IBJICHUA
BEBITYCKHUK HAYYHUTCS.

® pAacCIlO3HABaTh CBETOBBIC SBICHUS M OOBSICHATH HAa OCHOBE HUMEIONIMXCS 3HAaHUN
OCHOBHBIE CBOWCTBA WJIM YCJIOBHSI MPOTEKAHUS ITUX SIBJICHUI: MPSIMOIMHEHHOE paCIPOCTPaHEHUE
CBETa, OTPAKEHHUE U MPEIIOMIICHHE CBETA, TUCTIEPCHUs CBETA.

® JCMOJB30BaTh ONTUYECKUE CXEMBI I MOCTPOCHHS U300paKEHUH B IUIOCKOM 3epKaie U
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coOuparoreii JuH3E.

® OMWCHIBATh M3YYEHHBIC CBOWCTBA TEN U CBETOBBIC SIBIICHUS, UCIONB3Ys (DHU3HUECKUE
BEITUYHMHBL: (POKYCHOE PACCTOSIHHME W ONTHYECKas CUJa JIMH3BI, CKOPOCTh 3JEKTPOMATHHTHBIX
BOJIH, JJTMHA BOJIHBI M YacTOTa CBETA; MPHU OMHCAHWU BEPHO TPAKTOBATH (PU3MUECKUN CMBICIT
WCIOJIb3YeMBIX BEIWYHMH, WX OOO3HAYEHUS W CIUHUIBI H3MEPEHUs; HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOINNE JAHHYIO (U3NYCCKYIO BEIIMUYUHY C APYTUMHU BETMYNHAMHU.

® AHAM3HPOBATH CBOMCTBA TEII, CBETOBBIC SIBJICHUS U TPOIIECCHI, UCTIONB3YS (U3HUCCKUE
3aKOHBL: 3aKOH MpPSMOJIMHEHHOTO pPAaCHpOCTPAHEHHUSI CBETA, 3aKOH OTPAXKEHHsI CBETAa, 3aKOH
NPEJIOMJICHHSI CBETa; TPU OTOM pa3indyarTh CIOBECHYIO (OPMYITUPOBKY 3aKOHa M €ro
MaTEeMaTHIEeCKOe BBIPAKCHHE.

® TIPUBOJUTH NIPUMEPHI MPAKTUICCKOTO MCTIOIH30BaHMS (PU3HMUECKUX 3HAHUN O CBETOBBIX
SIBJICHUSIX.

e pemaTh 3a7a4d, HWCHOJB3YS (U3MYSCKHUE 3aKOHBI  (3aKOH  TPSIMOJUHEHHOTO
pacrpocTpaHeHHs] CBETa, 3aKOH OTPAKEHHsI CBETa, 3aKOH TPEIIOMIICHHS CBeTa) M (OPMYIIBL,
CBs3bIBafOIIE (pu3mveckne BeMWYWHBI ((POKYCHOE pAacCTOSHUE W ONTHYECKAas CHjla JIMH3HI,
CKOPOCTH DJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJTHBI M 9aCTOTa CBETA): HA OCHOBE aHAIIN3a YCIOBUS
3aJla4uM 3alMCHIBATh KPATKOE YCIIOBHE, BBIICIATH (PU3MUSCKUE BEITMYWHBI, 3aKOHBI U (OPMYIIHI,
HEOOXOJIUMBIC JIJISI €€ PEHICHUs, TPOBOJAUTH PAacyeThl M OICHUBATH PEaThbHOCTH IOJYYCHHOTO
3HaYeHUS (PU3HUECKON BEITUIMHEI.

BEIYCKHUK 70y Y uUm 803MONCHOCMb HAYVYUMbCA:

® UCNONBL3068AMb 3HAHUSL O CBEMOBLIX ABLEHUAX 8 NOBCEOHEGHOU HCUSHU 0TI 0Oecneye s,
bezonacHocmu npu 06pawjeHuU ¢ NPUOOPAMU U MEXHULECKUMU YCMPOUCMEAMU, OJil COXPAHEHUS
300p08bsl U COONOOCHUSI HOPM IKOJOSUYECKO20 NOBEOEHUsl 8 OKpyJicarowell cpede;, npusoounv
npuMepbl BIUAHUS IIEKMPOMASHUMHBIX U3TYYEHUU HA HCUBbIE OPSAHUZMBL,

® paziuuams 2paHuybl NPUMEHUMOCMU QUULECKUX 3AKOHO8, NOHUMAMb 6CeoOuull
xapakmep GYHOAMEHMATbHBIX 3AKOHOE,

® UCNONBL306AMb NPUEMbl NOCMPOEHUs. PUULEeCKUX Mooeetll, NOUcKa u GopmyauposKu
00KA3amenbCme Bbl0BUHYMbIX 2UNOME3 U MEeOPEeMmuUYecKUx bl80008 HA OCHOBE SMRUPUYECKU
VCMAHOBIEHHBIX (PaKmMos;

® HAX00UMb A0EeK8AMHYI0 NPEONONCEHHOU 3adaye QU3UUECKYI0 MOO0elb, pa3peulams
npobnemy Kaxk Ha OCHOBe UMEIOWUXCS 3HAHUL O CBeMmO8biX AGNEHUAX C UCNONb308AHUEM
MAmMeMamuyecko20 annapama, max u npu NOMouwu Memooos OYeHK.

Conepxanue y4eOHOro npeamera ¢ ykazanueMm GopM opranuzanuu y4yeOHbIX
3aHATHI, OCHOBHBIX BU/I0B Y4€eOHOM AeSITeJIbHOCTH.

PU3NKA 8KJIACC (68 YACOB, 2 YACA B HEJIEJIIO)
|.TemtoBble siBj1eHus (25 yacoB)

Buytpennss sueprus. Temnosoe nBu:keHume. Temmeparypa. Temnonepenaya. HeoGpaTumocTsb
polrecca TeIIonepeIayu.

CBs13p TEMIIEpaTypbl BELIECTBA C XAOTUUYECKUM JBIKEHUEM ero 4dacTull. Croco0bl H3MEHEeHHUsI
BHYTPEHHEH JHEPIruu.

TenonpoBoIHOCTH.

KonunuecTBo TennoTel. Y aenbHas TEMI0EMKOCTb.

Konsexnus.

N3iay4yenne. 3ak0H COXpaHEHUs PHEPTUU B TEIIOBBIX MIPOLIECCAX.

[lmaBnenue u Kpucrtayuszauus. YJaeJbHasi Temnora IviasjeHus. I'padux miaaBienuss u
OTBEpACBAHMS.

ITpeobpazoBaHue SHEPTUH ITPU U3MEHEHUSX arperaTHOro COCTOSIHUS
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BELIECTBA.

Hcnapenue u koHAeHcalus. Y AeJabHas TEIJIOTa Napo00pa3oBaHUsA M KOHACHCAIIUH.
PaGora nmapa u ra3a npu pacuimpeHun.

Kunienue xunxoctu. BinaxxHoCTh BO3ayXa.

TeroBble JBUTATEIIN.

JHeprus TOIVINBA. Y/1eJbHAs TEIJIOTA CTOPAHMS.

ArperaTHble cocTossHus. [IpeoOpa3oBaHne SHEPTUM B TEIIJIOBBIX IBUTATEISX.
KII/I TensioBoro ABurareJis.

Opoumanrvrhas nabopamopuas paboma.

1. CpaBHeHME KOJMYECTB TEIUIOTHI IPU CMELIMBAHUU BOJbI PAa3HOM TEMIIEpaTyphI.
2.MI3mepeHue yaenbHON TEIIOEMKOCTH TBEPIOTO Tea.

3. U3MmepeHue BIaXXHOCTH BO3TyXa

Il.DaexkTpuyeckne siBjieHus. (26 yacon)

DnekTpu3alus Tel. JIeKTpuieckuit 3apsia. BzanmoneiictBue 3apsiioB. [[Ba Buma 3JeKTpUIECKOTO
3apsna. JIuCKpeTHOCTh SJIEKTPUUYECKOTO 3apsiia. DIEKTPOH.

3aKOH COXpaHEHHUs SJIEKTPUYECKOIro 3apsiga. IDJIeKTpuueckoe moJie. diiekTpockon. CrpoeHue
aToOMOB.

OO0bsicHEeHHE YIEKTPHYECKUX SBJICHUM.

IIpoBOAHUKH ¥ HEMPOBOIHUKH JIEKTPUYECTBA.

JleficTBHE IEKTPUIECKOTO TIOJISI HA DIICKTPUIECKUE 3aPSI/IbI.

[TocTosiHHBIM 2neKkTpudecKnid TOK. MCTOYHMKH 3JIEKTPUYECKOI0 TOKA.

Hocutenn cBOOOIHBIX 3JEKTPUYECKUX 3apsAJ0B B MeTaljlaX, JKUIKOCTSIX M rasax.
JJleKTPUYeCKasi Henb U ee cocTaBHbIe YacTH. Cuia Toka. EqUHMIBI CUITBI TOKA. AMIIEpMeTp.
HN3mepeHue cuiibl TOKA.

Hanpsokenue. Eqununsl Hanpsikenus. BoabTmerp. U3Mepenue HanpsikeHusi. 3aBUCHMOCTh
CHJIBI TOKA OT HANPSIKEHHS.

Conpotusnenue. EquHULBI COTPOTUBIICHHUS.

3akod OMa 151 ydacTKa 3JIEKTPUYECKOM 1IEIH.

Pacuyer conpoTuB/IeHUSI IPOBOAHUKOB. Y/IeJbHOE CONPOTUBJICHHE.

IIpuMepsI HAa pacyeT CONPOTUBJICHHUS IPOBOAHUKOB, CHJIbI TOKA M HANIPSIKEHH .

PeocraTsl.

IMocsenoBaTe/ibHOE U NApaJLJIeJIbHOE COeJMHEHHE MMPOBOTHUKOB. /leiicTBHS JIEKTPUYECKOr0
TOKa

3akoH Jlxoynsa-Jlenna. Pabora 31eKTpUYeCKOro ToKa.

MoOIHOCTH 3JIeKTPHYECKOr0 TOKA.

Enuanubl padoTsl 3J1eKTPUYECKOI0 TOKA, IPUMEHsieMble Ha MPAKTHKeE.

CueTyMK 3JIEKTPUYECKOH JHEPTUHU. JJIeKTPOHArpeBaTe/bHble NIPUOOPHI.

Pacuer 3s1ekTpo3Heprum, norpedisseMoii OLITOBLIMHM NPUOOPAMM.

HarpeBanue npoBOAHMKOB 3JIEKTPUYECKUM TOKOM.

KosmuecTBO TemnoTsl, BbliejaseMoe MPOBOIHUKOM € TOKOM.

Jlamna HakanuBaHus. Koporkoe 3ambikanue.

IIpenoxpanurenu.

Oponmanrvrnas nabopamopuas paboma.

4.CoopKa dNEeKTPUUECKOH IeMH U U3MEPEHNE CUITbI TOKA B €€ Pa3IMYHbIX yJacTKax.

5.M3MepeHue HanpspKEHUsT Ha Pa3IMYHbIX Y4acTKaxX 3JEKTPUUYECKON LIETIH.

6.PerynupoBanue CHIIbI TOKa pEOCTAaTOM.

7.MI3MepeHure conpoTUBIIEHUS MPOBOIHUKA IIPH MIOMOIIIN aMIIEPMETPA U BOJIBTMETPA.
8.M3mepenune MOIITHOCTH 1 pabOThI TOKA B DJIEKTPUUECKOH JIaMIie.

I 1 1.2nekrpomaraurHble sipiaenus (7 yacos)



MaruuTtHOE TI0J1E. MAarHutHOE moJIE NPSAMOro TOKa. MarHuTHbBIE JMHUKA. MaruuTHOE IMOJe
KAaTYIIKA C TOKOM. ODJIEKTPOMArHUTHI U WX MpuMeHeHus. [locTostHHbie MarHuThl. MarnuTHOe
MoJie TIOCTOSHHBIX MAarHMTOB. MarHuTHoe Tmoje 3emun. JlelicTBME MarHWTHOTO TIOJS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPUUECKHI IBUTATEIIb.

®ponTaNbHAS TabopaTopHas padoTa.

9. COopKa 3JIeKTPOMAarauTa U UCIBITAHUE €T0 JCHCTBHS.

10. N3y4yeHue 371eKTpUUECKOro ABUTATENs MOCTOSIHHOTO TOKA (Ha MOJCIIN).

IV.CBeToBble siBjieHUs. (9 yacoB)

HcTounukm cBera.
[IpsiMonHEHOE pacpocTpaHEHUE, OTpPaKEHUE U MperoMieHre cBeTa. Jlyd. 3akoH oTpakeHUs
CBeTa.
[Tnockoe 3epkano. JInnza. OnTuueckas cuiia Jun3bl. U3o00paxkenune 1aBaeMoe JIMH30M.
HN3mepenue poKyCHOTo paccTosiHUs COOMpAaIOLeill JTUH3BI.
OnTrueckue mpruOOpsI.
I'na3 u 3penune. Oukmu.
@poumanvnas nabopamopHas paboma.
11.ITonyuenune n300paskeHUsI TPY TOMOIIH JTUH3HI.
Hrorosoe nosropenue (1 yac)

®opmbl OpraHu3anum yue0HOro npouecca:
- WHIUBUIYyAJIbHBIC, TPYIIIOBBIC, WHINBHIyTLHO-TPYIIIOBBIC, (DPOHTATHHEIE.
OcHoBHas GopMa opraHu3aiyy y4eOHOTO 3aHATHS: YPOK
OcHOBHbIE THIIBI Y4eOHbIX 3aHATHI:

Yok nosydeHuss HOBOro 3HaHUs (BHUBI: JIEKIHsI, Oecesa, Mpe3eHTalus, IKCKypCcus,
HCCIIeIOBaHUE, COCTABIIEHUE MPOCKTA)
e YpOK 3aKperuieHus HOBbIX 3HaHUM (BUBI: IPAKTUKYM, TUCKyCCHUs, JlabopaTopHas pabora,
MIPOEKT, AesioBas urpa, konkypc, KBH, Bukropuna)
e Ypok 0000IIeHHs U CUCTeMaTH3aIuK (BUIbI: CEMHHAp, cCOOeceJ0BaHKe, HCCIICI0BAHNE,
JMICKYCCHUS, JUCITYT, POJIEBBIE U JICIIOBBIE UTPbI, MyTEIIECTBUE, KOHKYPCHI, BUKTOPUHBI )
e YPOK MpOBEPKH U OLIEHKH 3HAHUI (BUJIBI: 324€ThI, TECTHI, GU3NUECKUE TUKTAHTHI,

(bpOHTANBHBIN OMPOC, KOHTPOJIbHBIC PAaOOTHI)

KoMOuHupoBaHHBIN ypOK.

TemaTuyeckoe NIAHMPOBAHUE

Ne KoHnTponbHbIE JlaGopaTopHsble
n/n HaumenoBanue paznena, Bcero paboThI paboThI
TEMBI 4acoB (KOJIMuYecTBO (KoJIMuecTBO
4acoB) 4acoB)
1.
TemoBele siBIEHUSA 25 2 3
2.
DNEKTpUUYECKUE SBICHUS 29 2 5




3. DNeKTpOMarHUTHBIC

5
SIBJICHUSA
4,
CBeToBbIE SIBJICHUS 9
HUroro: 68




I'pagpuk nposedenua konmpoavHvix padom no guzuke

Y4yeOHO-MeTOAUYEeCKNI KOMJICKT.

Pabouas mporpamma opueHTHpOBaHA HAa Y4EOHUKH

1. YuebHuk «®usuka. 8 knaccr». llepbiwKuH A.B. YuebHuKk 004 obujeobpazosamernbHbix

yupexcoeHul. 4-e usdaHue - M.: [podpa, 2019. — 238 c.

Acmpens; Bnadumup BKT, 2011

Memoduueckoe nocobue 0Ona y4yumens:

du3sukKa.

naaHuposaHue A.B.[lepbiwikuH. —M.: [TpocsewjeHue.

OCHOBHBIM THIIOM YpOKa ABJIACTCA KOM6HHHpOBaHHBIﬁ.
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7-9 Knaccol.

Ne No Jara
YpOKa | KOHTPOJIbHOM IIpoBepsiemas Tema MPOBEICHUS
paboThI
4 CrapToBbIit
KOHTPOJIb
13 1 TenoBbie SBICHUS
25 2 M3menenue arperaTHbIX COCTOSTHUM BEIIECTBA
29 [TpomMexyTOUHBII
KOHTPOJIb
32 3 Onexrpu3arys Tes. CTpoeHHe aTOMOB
46 4 Onexrpuueckuil Tok. CoeTuHEeHNE MPOBOJHUKOB
52 S) DJIEKTPUUECKHUE SIBICHUS
59 6 JJIEeKTPOMATrHUTHBIC SIBJICHUS
65 HToroBsrii
KOHTPOJTb
68 7 CBeETOBBIC SIBJICHUS
I'paghux nposedenusn nabopamopnvix padbom no pusuxe
Ne Ne [IpoBepsiemas Tema [laTa
ypoka abopaTopHOM MIPOBEACHUS
a00THI
2 1 HccnemoBanue H3MEHEHHS CO BPEMEHEM TEMIICPaTyPhl
OCTBIBAIOIIEH BOJEI
9 2 CpaBHEHHUE KOJMYECTB TEIUIOTHI IPH CMELICHUH BOIbI
A3HOM TEMIIEPATYPHI
10 3 OrnpeaeneHne yaeIbHOW TeIIOEMKOCTH TBEPAOTO TEJ
21 4 M3mepeHne OTHOCUTEIBLHOM BIAXKHOCTH BO3TyXa
36 5 COopKa AIIEKTPUUECKOM e ¥ U3MEPEHUE CHITBI TOKA B
A3JIMYHBIX €€ yJacTKa
38 6 M3mepeHue HanpsHDKeHUS Ha Pa3IMYHbIX y9acTKax
AIIEKTPUYECKON LIeTn
41 7 PerynmupoBaHue CHITbI TOKA pEOCTATOM
42 8 OrnpeaeneHne COMPOTHBIICHUS POBOIHUKA ITPH TTOMOIITH
aMIepMeTpa 1 BOJIbTMETpa
48 9 M3mepeHne MOIHOCTH U pabOThI TOKA B AJICKTPHUYECKOM
Iamre
54 10 COopKa 3IeKTpOMarHuTa U UCIbITaHUE €ro JeHCTBUS
o7 11 W3nyueHue >MeKTPUUECKOro IBUTATENs HOCTOSTHHOTO
TOKa
67 12 [Tonyuenust n300paXkeHus MPY MOMOIIH JTUH3BI

CbopHUK 3a0a4 no ¢pusuke 7-9kn. A.B. [lepsiwkuH, cocm. H.B.®unoHosuu.-M.: ACT:

TemamuyecKoe




KanennapHo-temaTnueckoe NJIaHMPOBaHUE ¢ YKA3aHHEM KOJIHYECTBA YaCOB,
OTBOJMMBbIX HA OCBOEHHE KAK/I0ii TeMbI
no ¢uszuke B 8 kinacce (2 4 B Hemento, Bcero 68 u; yueonuku: 1.I1€popimkun — 8 k).

Ne Tema ypoxka o [ara Jlomarinee
ypoka é MIPOBEICHUS 3aJlaHue
0]
= 4 Inan | ®akr
S &
~ 7
TEIIJIOBBIE SIBJIEHUSA 23

1/1 TemnoBoe nuxenue. Temneparypa. BHyrpenHsis 1 |07.09. §1, §2, ymp. 1
sHeprus. Muctpykrax no Th

2/2 CriocoObl M3MEHEHHUsI BHYTPEHHEW SHEpruu. 1 |08.09. §3, ynp. 2,3. 1 ctp.11

3/3 Buner Termonepenaun. TerionpoBoIHOCTb. 1 |14.09. §4, ymp3

4/4 Konsekrus. M3myuenue. 1 |15.09. §§5,6, yrip4, 3. ctp. 17

5/5 KonunuectBo Temnorel. EnuHunel KonyecTBa 1 21.09. §7, ynp. 6
TETUIOTHI.

6/6 VY nenbHas TETI0EMKOCTb. 1 |28.09. §8, ynip7, 3. ctp. 26

77 Pacuér konmuvecTBa TEIUIOTHI, HEOOXOAUMOTO IS 1 |29.09. §9, yip8 (2,3)
HArpeBaHMUs TEJIa WK BBIACIIEMOTO TEJIOM ITPH
OXJIaXK ICHUH.

8/8 JlaboparopHuas padota Nel o reme «CpaBHEHHE 1 | 05.10. Paccka3s o 1a0. pabote
KOJINYECTB TEIIOTHI [IPU CMEIIUBAHUU BO/IbI Nel, m. §§1-9
pa3HOM TeMIEpaTypbI».

9/9 JlabopaTtopHas pabotaNe2 «M3mepeHue yaenbHOi 1 |06.10. Ornuc. JI. p. Ne2, 1.
TEIUTOEMKOCTH TBEPIOTO TEIA». 881-9,Ne1024, 1025,

1027 (JI)

10/10 | QHeprus Tonnuea. YaenbHas TennoTa cropaHus. 1 |12.10. §10, ymp9(2,3)

11/11 | 3akoH coxpaHeHUs U NPEBPALICHNS B MEXaHUYECKUX U 1 |13.10. 811,

TEIUIOBBIX MpPOIIECCax. Yupl0 (2,3)

12/12 | Kowurposasnas pabora Nel 1o teme «TerioBbie 1 |19.10. 881-11
SIBIICHUSI.

13/13 | ArperaTHble COCTOSHUS BemlecTBa. IlnaBjienue u 1 |20.10. §12, §13, ympl1
OTBEpJICBaHUE.

14/14 | I'paduk muaBiIeHUs ¥ OTBEPACBAHUS 1 |26.10. §14, §15,ynp12
KpUCTAJUIMYECKUX TEJ. Y ebHas TeIioTa (1,3,4)

TUTABJICHMSL.
15/15 | Pemrenue 3amad. 1 |[09.11. m. §§7-15, Ne1068,
Nel1073

16/16 | Ucnapenue. HachlmeHHbIH ¥ HEHACHIIIEHHBIN mMap. 1 |10.11. §§16,17,ynp13, ctp 53
Konpencarus. [oromnieHue sHEPruu npu
WCMIAPEHUH KUJKOCTHU U BBIJEIICHUE e€ PU
KOHJICHCAIINH T1apa

17/17 | Kunenue. Y aenapHas TEIUIOTa MapooOpa3oBaHust U 1 16.11. 818, §20,
KOHJICHCAIIUU

18/18 | Pemenue 3amau. 1 |17.11. yrpl6 (2,4,5), 3 2.

cTp. 63

19/19 | BnaxxHocTh Bo3ayxa. CriocoObl OrnpeeeHus 1 |23.11. §19, ymp. 15
BIIQYKHOCTH Bo3ayxa. JlabopaTopHas pabota Ne3
«M3Mepenne BIaKHOCTH BO3IyXa

20/20 | Pabora rasa u mapa npu pacuimpeHun. J[Burarens 1 |24.11. §§21,22,noxnanel
BHYTPEHHETO CTOPaHMUS.
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21/21 | Maposas Typ6una. KIT/I TeruioBoro aABuraTes. 1 |2211. §§23,24, ynip. 17
(2,3), 3. ctp. 70
22/22 | KontponbHas padoTa Ne 2 110 TeMe «ArperaTHbie 1 |30.11. Wtoru rnasel ctp. 71,
COCTOSIHUS BEII[ECTBAY Nell116,1143-J1
23/23 | 3auét no treme «TeIIOBbIC SIBICHHS. 1 |01.12. Wroru rnaBel
IJIEKTPUUYECKHUE SABJIEHMUSI. 28
24/1 DNeKTpHU3aIHsl TEJI PU COMTPUKOCHOBEHHH. 1 |07.12. §§25, ymp. 18, 3. cTp.
B3anmMoeiictBre 3apsKeHHBIX TElL. 78
25/2 | DnexTpocKoIl. DIEKTPHUECKOE MOJIE. 1 |08.12. §26, §27, ymp. 19
26/3 | IenmuMOoCTb 3IIEKTPUUECKOTO 3apsiia. DICKTPOH. 1 |14.12. 8§28,29, ynp20
Crpoenue aToMa
27/4 | OObsCHEHUE NEKTPUICCKUX SBICHHI 1 |15.12. §30, ynp21
28/5 | IIpoBOAHUKH, TIOJIYIPOBOTHUKH M HEMPOBOTHUKH 1 |21.12. §31, ynp22, ato 1.
AIEKTPUYECKOTO TOKA ctp. 93
29/6 | DnexTpuyeckuii TOK. ICTOUHUKH DIICKTPHUYECKOTO 1 | 2212 §32, 3.2, ctp. 99
TOKa.
30/7 | DnexTpuyeckas 1enb U €€ COCTaBHbIC YaCTH 1 |28.12. §33, 3. cTp. 99, ynp.
23 (2)
31/8 | DmekTpuyeckuii TOK B MeTayuiax. JleiicTBre 1 ]29.12. 8834-36, 3. ctp. 103
ANIEKTpUYECcKOro ToKa. Hampasiienue
AIIEKTPUUYECKOTO TOKA
32/9 | Cuna toka. EuHUIIBI CHITBI TOKA 1 |11.01. §37,ynp24
33/10 | Amnepmerp. M3mepenue cuibl Toka. Jlabopatopuas | 1 | 12.01. §38,moBT. §§32-37,
pabotaNe4 o Teme «COopka SIEKTPUUYECKOM 1ETH yop. 25 (3,4)
Y U3MEpEHHE CHIIbI TOKA B €€ Pa3InYHbIX
YYaCTKaX».
34/11 | DnekTpuyeckoe HanpsukeHue. EauHuib 1 | 18.01. 8839,40
HaTPSDKCHHSL.
35/12 | Boasr™etp. U3mepenne Hanpspkenus. 3asucumocts | 1 | 19.01. §§41, 42,ynp26,27
CHJIBI TOKA OT HAPSDKCHUS
36/13 | DuekTpruYecKoe COMPOTHBIICHHE ITPOBOIHUKOB. 1 |25.01. §43,ynp28
Enununet conpoTtuBnenus. JlaboparopHas
pabotaNe5 «V3MepeHre HaNpsHKEHUS Ha
Pa3IMYHBIX YUACTKAX JICKTPUICCKOH IICTIN)
37/14 | 3akon Oma JuIs y4acTKa ICIIH. 1 |26.01. §44,ynp29(ocraB)
38/15 | Pacuér compoTHBIIEHHUS MPOBOJAHUKA. Y ICIBLHOE 1 |01.02. 845
COIIPOTHUBJICHUE.
39/16 | IlpumMepsl Ha pacyET COMPOTUBIIEHHUS IIPOBOIHHKA, 02.02. §46,ymip30(1,206)
CHJIBI TOKA M HATIPSHKCHUS
40/17 | Peocratsl. JlaGopaTtopuas paboraNe6 1o Teme 1 |08.02. §47,ynip31,ynp30(3)
«PerynupoBaHue CHIIBI TOKA PEOCTATOMY.
41/18 | JlabopatopHas pabora Ne7 o teme «M3mepenue 1 |09.02. §47,Ne1323-J1
COTPOTHBIICHHUS IPOBOIHUKA MTPU TIOMOIIN
aMIepMeTpa M BOJIbTMETPay.
42/19 | TlocnenoBarenbHOE COSTUHEHUE TPOBOTHUKOB. 1 15.02. §48,ymp32(1-3)
43/20 | IMapannenbHOE COSTMHEHHE ITPOBOIHUKOB. 1 ]16.02. §49, ymp. 33(1-3)
44/21 | Pemenue 3a1ad. 1 |22.02. . §§ 42-49, Ne1383,
Nel384
45/22 | KonrponbsHas padoTa Ne3 mo teme 1 |23.02. n. §§ 42-49
«Qnekrpudecknii Tok. CoeIMHEHNE TPOBOIHUKOBY.
46/23 | PaboTa U MOIITHOCTB 3JICKTPUUIECKOTO TOKA. 1 |29.02. §§50,51,ynp35(1,4)
47/24 | Enuanibl paboThl AJIEKTPHUECKOTO TOKA, 1 |01.08. §52, ymp. 36 (1,2),3. 1
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IpuUMeHseMble Ha npakTuke. JlabopatopHas padbora
Ne8»M3mepenne MOITHOCTH U pabOThI TOKA B
JJIEKTPUYECKOM JIAMIIEY.

ctp. 149

48/25 | HarpeBaHue MpOBOTHUKOB 3JICKTPHYECKUM TOKOM. 1 |07.03. §53,ymp37(1-3),
3akon xoyns- Jlenna

49/26 | Konnencarop 1 |14.03. §54, ymip. 38, 3. 156

50/27 | Jlamma HakaiMBaHUs. DICKTPUICCKHE 1 |15.03. §§55,56, uroru rIaBbI
HarpeBaresbHbIe prOopsl. KopoTkoe 3aMbIkaHue,
PEJOXPAHUTEIIH.

51/28 | KoutposbHas padotaNed o temam «Pabota u 1 |21.03. [IpoBeps cedst cTp.162
MOIITHOCTH JEKTPHUIECKOTO TOKa. 3aKoH J[Koyis —
Jlenna. Kongencaropy.
IJIEKTPOMATI'HUTHBIE SIBJIEHUS. 5

52/1 | MaruuTHOE 10j1e. MarHuTHOE TOJIe MPSMOT0 TOKA. 1 |22.03. §§57,58, ymp. 39
MarHuTHbI€ JIMHUA

53/2 | MarauTHOE MOJIe KaTYIIKA C TOKOM. 1 |04.04. §59,ymp41(1-3)
DIEKTPOMArHUTHI M UX TIPUMEHEHHE.
JlabopaTtopnast pabotaNe9 no teme «COopka
AIIEKTPOMArHUTA U UCTIBITAHUE €TO JICHCTBUS.

54/3 | IlocTosiHHBIE MarHUTHI. MarHUTHOE TI0JIE 1 |05.04. §§60,61, 3o 1. CcTP.
MOCTOSTHHBIX MAarHUTOB. MaruuTHoe nosie 3emiiu. 179, 3 1,3. cTp. 179

55/4 | JleiicTBME MarHUTHOTO TOJIs1 HA TIPOBOJIHKK C 1 |11.04. §62, 3. 2. cTp. 185,
TOKOM. DJIEKTpUUECKHi nBurarens. JlaboparopHas WTOTH TJIaBbl
pabota Nel0 mo Teme «3ydeHue 3IeKTPUIECKOTO
JIBUTATEJS TIOCTOSIHHOTO TOKa (Ha MOJICTIN ).

56/5 | KoutposbHast padoTa Ne5 mo teme 1 |12.04. Wrtoru rnasel ctp 185
«INEKTPOMAarHUTHBIE SBICHUS». [TpoBeps cebs cTp.

185

CBETOBBIE sABJIEHUS. 12

57/1 | Ucrounuku cBeta. PactpocTpaHenue cBera. 1 |18.04. 863, ymp. 44 (1),3.3

58/2 | Buaumoe IBUKEHUE CBETHI 1 19.04. §64, 3. cTp.195

59/3 | Orpaxenue cBeTa. 3aKOH OTPAKEHUS CBETA. 1 |25.04. §65,ymp45(1-3)

60/4 | ITnockoe 3epKaio. 1 |26.04. 866, ymp. 46 (3),.

61/5 | Ilpenomienre cBeTa. 3aKOH MPEIOMJICHHS CBETA. 1 |02.05. §67,ynp 47(3)

62/6 | JIunsel OnTHYECKas CHJIa JIMH3BL. 1 | 03.05. §68,ymp48(1)

63/7 | U300pakeHus, 1aBacMbIC JTHH30M. 1 |10.05. §69,ymp49

64/8 | Jlaboparopuast pabota Nell 1o teme «Ilomydenue 1 |16.05. [ToBT. §69
M300paKE€HUS IPU TOMOIIIU JTMH3BDY.

65/9 | Pemenue 3amau. [TocTpoeHre n300paskeHHIA, 17.05. IToBT. §63-869
MOJIYYE€HHBIX C IOMOIIIBIO JIUH3

66/10 | I'na3 u 3peHue. 1 |23.05. §70, at0 1. cTp. 215,

UTOTH TJIaBbl cTp. 217

67/11 | KoutpoabHas padota Ne6 1o Teme «3aKOHBI 1 | 24.05. [TpoBeps ceds cTp.
OTPAXKECHUsI U IPEJIOMIICHUS CBETAY. 218

68/12 | MtoroBoe moBTOpPEHHE. 1 ]30.05.
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TPEBOBAHMUS K YPOBHIO IOAI'OTOBKHU YUAIIUXCHA

B pezynemame uzyuenus kypca usuxu 8 knacca y4eHuK 00nxicen:

3HATH/TIOHUMATH

yMEThb

CMBICIT IOHSITHIA: SJICKTPUYCCKOC I10JIC, MArHUTHOC I10JIC;

CMBICTT (PU3WYECKUX BEITUYHH: BHYTPEHHSSI YHEPT s, TEMITEPaTypa, KOJTHYECTBO TEIIIOTHI,
yZeIbHas TEMIOEMKOCTb, BIQXKHOCTh BO3/1yXa, JIEKTPUUECKUN 3aps], CHUjla SJIEKTPUUECKOT0 TOKa,
AIIEKTPUYECKOE HAMPSHKEHUE, FIEKTPHUUECKOE COTIPOTUBIICHUE, pab0Ta M MOIIHOCTh
AJIEKTPUYECKOTO TOKA, (POKYCHOE PACCTOSIHUE JIMH3bI;

CMBICIT (PU3UYECKUX 3aKOHOB: COXPAHEHHS YHEPTUHU B TEIJIOBBIX Iporieccax, Oma A yuactka
uenu, Jxoyns-JIeHua, npsMOJIMHETHOTO PaCIPOCTPAHEHHUS CBETA, OTPAKEHHUS CBETA;

OIMCBLIBATh U OOBACHATH (1)I/IBI/I‘I€CKI/I€ ABJICHUS: TCIJIOMPOBOJHOCTE, KOHBCKIWIO, U3JTyYCHHC,
HUCIMApCHUEC, KOHACHCAIIUIO, KUIICHUEC, TINIABJICHUEC, KPUCTAJIJIM3allI0, SJICKTPU3AalHUIO TCII,
BSaHMOJIefICTBI/Ie SJICKTPUYCCKHX 3apsAa0B, B33HMO}IGI710TBI/I€ MAarHuToOB, }ICI\/'ICTBI/IG MAarsuTHOTO
I10JIg Ha IMPOBOAHUK C TOKOM, TCIIJIOBOC HeﬁCTBHe TOKa, OTPAKCHHUE, ITPCIIOMIICHUC CBCTA,

UCIO0JIb30BaTh (pu3HUecKre MpUOOpbl U U3MEPUTENLHBIE HHCTPYMEHTHI ISl U3MEPEHUS
(bu3NYeCKUX BEMYHMH: TEMIIEPATYphl, BIaKHOCTH BO3/yXa, CUJIbI TOKA, HAIIPSHKEHUS,
AIIEKTPUYECKOTO CONIPOTUBIICHHUSI, paOOTH M MOLTHOCTHU AJIEKTPUUECKOTO TOKA;

MIPEJICTaBIATh PE3yJIbTaThl U3MEPEHUN C TIOMOILBIO TaONHUI, TPahUKOB U BBISIBIATH HA 3TON OCHOBE
SMIUPUYECKUE 3aBUCUMOCTH: TEMIIEPATyphl OCTHIBAIOIIETO TeIa OT BPEMEHH, CHIIbI TOKA OT
HaMpsDKEHUS HA YYacTKe LIETH, yIila OTPaXEeHHs OT yrila MaJeHus CBETa, yria MpeJoMIIeHHs OT
yTjia maJieHus CBeTa;

BBIPAXKaTh PE3YJIbTaThl U3MEPEHUN U PAcUeTOB B eIMHULIAX MeXayHApOIHONU CUCTEMBI;

IIPHUBOJUTH IMIPUMEPHI ITPAKTUYCCKOT'O NCITIOJIb30BAHUA (1)I/I3I/I‘ICCKI/IX 3HaHHH 0O TCIIJIOBBIX,
OJICKTPOMArHUTHBIX SABJICHUAX,

peaTth 3aJa4 Ha MPUMCHECHUEC N3YUCHHBIX (1)I/I3I/ILI€CKI/IX 3aKOHOB;

OCYILIECTBIISITH CAMOCTOSITENIbHBIN MOUCK MHPOPMAIIHN €CTEeCTBEHHOHAYYHOTO COJIEPKaHus C
WCIOJIb30BAHMEM PA3IUYHBIX HCTOYHHUKOB (y4EOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO-
MOMYJISIPHBIX U3JIaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTa), ee 00paboTKy U
MIpeJICTaBJICHHUE B pa3HbIX (hopMax (CIOBECHO, C MTOMOIIBIO TpaKOB, MATEMAaTUYECKUX CUMBOJIOB,
PUCYHKOB U CTPYKTYPHBIX CXEM);

HCIIOJIB30BATh HpI/I06peTeHHBIe 3HAHUA U YMCHHUS B HpaKTI/I‘leCKOﬁ JCATCIIBHOCTH U HOBCGI[HGBHOﬁ
JKU3HHU JIA PalOHAJIbHOI'O UCITI0JIb30BaHUs, obOecrieueHus1 0€30IaCHOCTH B IIponecce
HCIIOJIb30BAHUS JICKTPUICCKUX HpI/I60pOB, BOJOIIPOBOAA, CAHTCXHUKHU U I'a30BbIX HpI/I60pOB.
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MeToanyeckoe 1 MATEPHAILHO-TEXHHYECKOE CONMPOBOKIEHHE MPOrPAMMBI
1. Yuebnuk «®usnka 8 kmace». Aptopsl: A.B. Ilepsimkun. M. [Ipoda,2019.

2.@u3uKa: eXeMeCSIHbII HaydHO-METOJMIECKHUH KypHal n3aatenscrsa «llepBoe ceHTsOps»
3.MaTepHeT-pecypcehl: IEKTPOHHBIE 00pa30oBaTeIbHbIE PECYPCHl U3 €AMHON KOJUICKIINH HU(PPOBBIX

obpasoBatenbHbIX pecypcos (http://school- collection.edu.ru/), karanora ®eaepanbHOTO MEHTpPa

uH(popMalmoHHO-00pa3zoBaresbHbIX pecypcos (http:/fcior.edu.ru/): nadopmannoHHbIe, YIEKTPOHHBIC

YIOPAKHEHUS, MYJIbTUMEINA PECYPCHI, JIEKTPOHHBIE TECTHI
®wusuka. ExxenenenpHoe npuokeHne K raszere «llepBoe ceHTAOps»

KypHnan «Pus3uka B MIKOJIE»

Coopnuk 3anau no gusuke, A.B.Ilepsimkun, 2014 .

4,

5.

6. Coopauk 3ama4 o ¢pusuke, B. U. Jlykammk, 2013 1.

7.

8. «Jlaboparopnsie padotel. KoHTposHBIC 3amanus. 8 krace»- M.: lIpoda, 2013
9.

«TemaTudeckoe ¥ IOypoYHOE TUTaHupoBaHue 8 kimacey»- M.: JIpoda, 2010.
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	• коммуникативные умения докладывать о результатах своего исследования, участвовать в дискуссии, кратко и точно отвечать на вопросы, использовать справочную литературу и другие источники информации.

