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MHOACHUMTEJIBHAS 3AIIMCKA

JlanHas pabouasi mporpamma 1o Matematuke aJis 8 kiacca (6a3oBblil ypoBeHb) pa3paboTaHa Ha OCHOBE:

1. ®depepanbHOro rocyaapcTBEHHOT0 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOT O 0buiero oopasoBanus (yTB. [Ipukazom Munucrepcrsa
obpa3zoBanus u Hayku P® ot 17 nexabps 2010 r. N 1897 ¢ usmeHeHusiMu U JonoHeHUsIMU oT 29 nexabps 2014 r., 31 nexkabps 2015 r.,
11 nexabps 2020 r.). (@T'OC O0O0).

2. depepanbHO 00pa30oBaTENbHON MPOrPaMMbI OCHOBHOTO 0011ero o6pa3oBanus (yTB. mpukazoM Munnpocsemenus Poccun ot
18.05.2023 r. Ne 370).

3. IlpumepHoil OCHOBHOW 00pa30BaTeNLHOW MNPOrpaMMBI OCHOBHOTO 00mero oOpa3oBaHUs, OJOOpPEHHOH pemieHHeM (eaepanbHoro
y4eOHO-MEeTOIMYeCcKOro 00beIMHEeHUS 110 001IeMy oopa3oBanuto (ipotokon oT 08.04.2015 Ne 1/15)

4. OcHOBHOI 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanust MOV Jlumest Ne 3 ot 26.08.2021 r. (¢ u3Mm. ot 28.08.2023 1.)

Paboyas nporpammel npeanosaraet ucroiab3oBanue Y MK:

1. YueOnuk «®usuka. 8 kinaccy. [epermkua .M, 2023

2. Jlykammk B. U., Uanosa E.B. Coopuuk 3aga4 no ¢usuke 7-9 xi1. — M.; [Ipocsemenue, 2019

3. MapoH A. E., Mapon E. A. ®u3suka . 8 kiacc: qumakrnueckue Mmarepuansi-M.: JIpoda 2006.- 156 c.

Ilenu n3yyeHus (pu3uKM HA 02a30BOM YPOBHE B OCHOBHOM ILKOJIE :

[Mporpamma 1o ¢u3MKe Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHUS COCTAaBJIEHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOW o0Opa3oBaTenbHON mporpammsbl, mpeactaBieHHbIX B ®I'OC OO0, a taxke ¢ y4étom denepanbHoi pabodeld MporpaMmsl
BocriuTanus 1 KoHuenmmu npenojaBanus yueOHoro npeamera «Duznkay.

Conepkanne mporpaMMbl o (hU3MKE HAIpaBJICHO HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH OOYYAIOIIUXCS M OPraHU3aLNI0 M3YydeHUs
($u3MKN Ha JeATeIbHOCTHON OCHOBe. B mporpaMme mo ¢u3uKe y4UTHIBAIOTCS BO3MOXKHOCTH ydeOHOro mpeamMera B peanusanun tpedoBannii ®I'OC OO0 x
IJIAHUPYEMBIM JIMYHOCTHBIM W METAINIPCIMETHBIM PE3YyJIbTaTaM O6yquI/IH, a TaKKE€ MCKIIPEAMCETHBIC CBA3M €CTCCTBCHHO-HAYYHLIX y‘Ie6HBIX npeaMET OB Ha
YpOBHE OCHOBHOT'O 00IIIer0 00pa30oBaHUs.

[IporpaMMa 10 (M3MKe YCTaHABJIMBAaET paclpelneiicHne ydeOHOro MaTepuasna o rojmam oOydeHHs (IO KjaccaM), MpemjaracT MPUMEPHYIO
IIOCJIEI0BATEIIBHOCTh N3yUYEHHS TeM, OCHOBAHHYIO Ha JIOTHKE PAa3BUTHS MPEIMETHOTO COEPKAHMS M yUETe BO3PACTHBIX 0COOEHHOCTEH 00y4aIOIIMXCsl.

[Iporpamma o ¢usuke paspaboTaHa ¢ LETbIO OKA3aHUSI METOANYECKOM TOMOILH YYUTEIIO B CO3IaHUU Paboydell mporpaMMbl IO y4eOHOMY MPEAMETY.

dusnKa SBIAETCS CUCTEMOOOPA3yIOLUIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKONBKY (PU3NUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB
U SIBJICHW, N3y4aeMbIX XUMHEH, OMOJIOTHEH, acTpoHOMHUEH 1 Pusnieckoii reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KApPTHHY MUPA, IIPETOCTaBISICT
HaunOosee sicHble 00pa3ibl MPUMEHEHUS HAYYHOIO METO0/ia TIO3HAHMSI, TO €CTh CI10co0a MOTy4eH s JOCTOBEPHBIX 3HAHUI O MUPE.

OpHa U3 TJIaBHBIX 3a/1a4 (U3UYECKOro 00pa3oBaHMsI B CTPYKTYpe OO0LIeTro 00pa3oBaHMs COCTOUT B (JOPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH
U HHTEpeca K HayKe y 00yJaromuXcsl.

Uzyuenne ¢uznkun Ha 0a30BOM YpOBHE MpEAIONiaracT OBJIAJEHHE CIEAYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIMMH ECTECTBEHHO-HAYUYHYIO
TPaMOTHOCTB:

® HAY4HO OOBSCHATH SBJICHHUS;
®  OICHMBATh U MOHMUMAaTh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
®  HMHTEPHPETHPOBATH JAHHBIEC U HCIOJIb30BATh HAyYHbIE JOKA3aTEIbCTBA ATl TOyYEHHUS BHIBOJOB.



[enn n3yuyenus Gu3NKM Ha ypoBHE OCHOBHOTO oOmiero oOpa3oBaHus ompereneHbl B KoHumenuuu npenopaBanus ydeOHoro mpeamera «@usmka» B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoii Penepanyu, peanu3ylOMX OCHOBHBIE 00IIe00pa3oBaTebHBIE MPOrPaMMBbl, YTBEPXKIEHHOW peIIeHHEeM
Komnerun Mununctepcrsa npocsemenust Poccuiickoit @epepanun (mporokon ot 3 aexadps 2019 r. Ne [TK-48H).

Henu nzyyenusi Guznku:

MpHOOpeTeHHe HMHTEpeca W CTpPEeMIICHHs] OOyYaroUXCs K HAyYHOMY H3YYCHHUIO IPHPOJBI, PA3BUTHE WX HWHTEIUICKTYAIBHBIX U TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE TIPEICTABIICHUN 0 HAYYHOM METOJIE MTO3HAHUS B (POPMUPOBAHKE UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPYKAIOIIUM SBIICHUSIM;
(hopMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTara H3yuyeHHsI OCHOB CTPOCHUS MaTepuu U (hyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
(hopMupoBaHUE MpeACTaBICHUN O PO (PU3UKH JIJIST Pa3BUTHSI APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE MPEACTABICHUN 0 BO3MOXKHBIX cpepax Oymyriel nmpodeccnoHaIbHON e TEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JabHEHIIIEMy
00YYEHHIO B 3TOM HaIlpaBIICHUH.

I[OCTI/I)KGHI/IG OTHUX Heﬂeﬁ OporpaMmel 1o (I)I/I3I/IKG Ha YPOBHC OCHOBHOI'O 0611161"0 06pa3OBaHI/I$I obecrieynBaeTcs PCLICHUEM CICAYIOIIMX 3aaaY.

pruoOpeTeHre 3HaHUH O TUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHUUECKUX, TEIJIOBBIX, YEKTPUIECKIX, MATHUTHBIX U KBAHTOBBIX SBJICHHSX;
npuoOpeTeHrne yMEHHH ONHMCHIBATh U OOBSICHATH (PM3NYECKHE SBICHUS C HCIOIb30BAHUEM TTOJTyIEHHBIX 3HAHHI;

OCBOEHHE METOJIOB PEIICHHsI TPOCTEUIINX PACUETHBIX 3a/1a4 C HCIOJIb30BaHHEM (PU3NYECKUX MOAEJIEH, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBI X
3aza4;

pa3BuTHE YMEHHH HaOI0AaTh NPUPOAHBIC SBICHHUSI M BBITOMHATH OMNBITHL, JAOOpaTOpHbIE pabOThl M HSKCIEPHUMEHTAIIBHBIC HCCIEJOBAHUS C
WCIIOJIb30BAaHUEM N3MEPHUTENBHBIX TPHOOPOB;

OCBOEHHE NPUEMOB padOTHI ¢ HHpOpManMel (U3NIECKOro CoAepKaHus, BKIIOYas HH(POPMALIUIO O COBPEMEHHBIX JOCTHKECHHUSIX (DU3UKU, aHATHN3 U
KPUTHUYECKOE OlIEHNUBaHUe UH(OpMalnH;

3HaKOMCTBO €O cdepaMu MpodecCHOHATBHON NESTENbHOCTH, CBS3aHHBIMH C (U3UKOW, W COBPEMEHHBIMH TEXHOJIOIMSIMH, OCHOBAaHHBIMH Ha
JOCTIIKEHUSX (PU3NUECKOM HAYKH.

Ha u3yyenue ¢usuku (6a30BbIi YpOBEHb) Ha yPOBHE OCHOBHOT'O 00IIero 00pa3oBanus oTBOIUTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEIIO),

B 8

KJacce - 68 4acoB 2 yaca B HEZIeIT0), B 9 KJacce - 102 yaca 3 yaca B HEJIEITIO).

[Ipennaraemslii B mporpamMme o ¢u3MKe NepedeHb Ja0OpaTOPHBIX PAabOT M OMBITOB HOCHT PEKOMEHIATENbHBIM XapakTep, YUUTelb JeJaeT BhIOOp
MpoBeeHHs Ta00opaTOPHBIX PadOT U OMBITOB C YYETOM HHAWBUIAYAIBHBIX OCOOEHHOCTEH 00Y4arOLIMXCs, CIMCKA IKCIIEPUMEHTAIBHBIX 3aIaHUH, TpeiaraeMbIX
B paMKaX OCHOBHOT'O I'OCYZapPCTBEHHOI'0 9K3aMeHa 0 (U3HKe.
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Pa3nen 6. TensioBble sIBJIEHUS.

OCHOBHBIE IOJI0XKEHHUSI MOJIEKYJIIPHO--KMHETHYECKOM TeOpuH CTPOeHMsI BellecTBa. Macca u pasmMepsl aTOMOB U MOJieKyJl. OIBITHL, TOATBEPKIAIOLIHIE
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOMH TEOpHUH.

Monemn TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 cocTosHUN BemiecTBa. Kpucrammmueckne u amopgubie Tena. OOBsICHEHHE CBOMCTB Ta30B, )KUIKOCTEH U
TBEPIBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYIISIPHO--KHHETUYECKOI Teoprn. CMaynBaHue U KaNWJULIPHBIE sSBJIEHUS. TeraoBoe paciiMpeHe U CKaTue.

Temmnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIUIOBOTO JIBUKEHUsI dacThl]. BHyTpeHHsist sHeprusi. CrocoObl M3MEHEHHsI BHYTPEHHEH SHEPruu:
TEeIuIonepeaya u coBepiieHue padboTel. Busl Termonepeaaun: TeMIONPOBOAHOCTh, KOHBEKIHUS, U3IIyYCHHUE.

KomnyecTBo TemnoTsl. YaenbHas TEMJIOEMKOCTH BellecTBa. TemaooOMEH W TEIUIOBOE paBHOBecHE. YpaBHEHHE TemIoBoro Oanmanca. IlnmaBnenue u
OTBEPAEBAaHME KPHCTAJUIMYECKUX BELIECTB. YJelbHas Terulora IuiaBieHus. [lapooOpasoBanue n koHzaeHcauus. Mcnapenwe. Kunenwe. YaenpHast Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KMIIEHHS OT aTMOC(EPHOT 0 JaBJICHHUS.

BraxuocTs Bo3ayXa.

OHeprus TOIMBA. Y JeTbHAsI TETJIOTa CIrOPaHus.

[Tpunnumne! padotsl TemoBeix asurateneit KIIJ[ rernmoBoro apurarens. Temmossle ABUTaTeNH U 3aIUTa OKPY>KAIOMIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPAILICHUS] SHEPTHUH B TEIJIOBBIX ITPOIECCAX.

Hemoncmpayuu.

HaGmoieHrie OpOyHOBCKOTO JIBUKCHUS.

Hao6monenue muddysum.

HaGmoneHue sBIeHUH cMaunBaHUSI U KAITAJUISIPHBIX SBIICHUH.

Habnroenue TernaoBoro pacumpeHus Ted.

N3menenue JaBJICHUA ra3a Ipyu USMCHCHUHA O6T)éMa 1 Harp€BaHWU UJIK OXJIAXKACHUM.
IIpaBuia u3MepeHHs TEMIIEPATYPBI.

Buae! Tennonepenayu.

OxJyaxieHue py COBEPIIEHUN paboTHI.

HarpeBanue npu coBepiieHUN paObOThl BHEIIHUMHY CHIJIAMH.

. CpaBHeHUE TEIIIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

. HaOmonenue xumenus.

. HaGnromeHne mocTosTHCTBA TEMITEPATyPhI TTPH TIIABJICHUH.
. Mopaemm TeIIOBBIX IBUTATEIICH.

Jlabopamopnsie padomsl u onvimol.
OnbITH IO OOHAPYKEHHIO JEWCTBUS CHUIT MOJIEKYJIIPHOTO IPUTSKEHHSL.
OnbITH IO BHIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WUJIH caxapa.
OnbITH 10 HAOIIOACHHUIO TEIUIOBOI'O PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEIL.
Onpenenenue JaBiaeHNs BO3yXa B OaJUIOHE HIPHUIIa.
OnbITHL, IEMOHCTPHUPYIOLIHE 3aBUCUMOCTH JIABJIEHHS BO31yXa OT €ro 00bEMa U HarpeBaHUsI WM OXJIaXKICHHUSL.



©CoNooaRr~LONE

10

11.

[TpoBepka runoTe3sl IMHEWHOW 3aBUCUMOCTH JIMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUUECKON TPYyOKE OT TEMIIEPATYPhI.
Habmonenue n3MeHeHns: BHYTpEHHEH SHEPTUU TeJla B Pe3yJIbTaTe Terionepeiadud U padoThl BHEIIHUX CHJL
HccrnenoBanue sBIEHHS TETNIOOOMEHA IIPH CMEIIMBAHUN XOJIOAHOM U TOpSYEH BOJIBI.

Omnpenenenne KOJIMYECTBA TEIUIOTHI, TIOJYYEHHOTO BOJOH TP TEIJIOOOMEHE C HarpeThIM METAJUTMYECKUM LU JIHHAPOM.

. Omnpenenenne yenpbHON TEIOEMKOCTH BEIIECTBA.
. MccnenoBanue nporecca ucrapeHus.

. OnpeneneHre OTHOCUTENBHOMN BJIAXKHOCTH BO3YyXa.
. Onpenenenre yaeabHOM TEMIIOTH MJIABJICHUS JIbJA.

Pasznen 7. DaekTpuyeckue U MATHUTHBIE SIBJICHUS.

Onexrpu3arms Ten. J[Ba poma 3NMEeKTpUUECKUX 3apsaoB. BzaumoneiicTBue 3apsHkKeHHBIX Tell. 3akoH KynmoHa (3aBHCHMOCTH CHJIBI B3aWMOJCHCTBUS
3apsDKEHHBIX TEJl OT BEJIMYHMHBI 3apsI/IOB U PACCTOSIHUS MEXKILY TEJIAMH).

DnexTpuueckoe noie. Hanpssk€HHOCTE 37eKTpUyecKoro moist. [I[puHIMI Cyneprno3nIue AIEKTPUIECKUX MoJiel (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsimoB. DJeMEHTapHBIA snekTpuueckuit 3apsig. Crpoenue aroma. [IpOBOTHMKM M IUAJIEKTPUKH. 3aKOH COXpPaHEHUS
IEKTPUYECKOT0 3aps/aa.

DJIEKTPUYECKU TOK. YCIIOBHS CYIIECTBOBAHHSI JEKTPHUECKOTO TOKA. VICTOYHWUKM MOCTOSHHOTO TOKa. JIEWCTBHS SIIEKTPHUYECKOro TOKa (TEIUIOBOE,
XHUMHAYECKOE, MarHUTHOE). DIEKTPUUECKHIA TOK B )KUAKOCTSIX U Ta3ax.

Onextpuueckas nenb. Cuiia Toka. DJeKTpuieckoe HarpspkeHue. ConmpoTHBIIEHHE MPOBOJHUKA. YAENBHOE CONPOTHBIIEHHE BemlecTBa. 3akoH Oma i
yuacTka uend. IlocnenoBarenbHoe U napasuiesibHOE COSIMHEHUE TPOBOJHUKOB.

PaboTta 1 MOIIHOCTH 3MeKTpUUecKoro Toka. 3akoH J[xoyns—JIenna. Dnekrpuueckue menu u moTpeOuTen  31eKTpudeckoil sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

IlocTosiHHBIE MarHUTHL. B3anMoneiicTBre MOCTOSIHHBIX MarHUTOB. MarHuTHoe 1mose. MarHurHoe nose 3eMid U €ro 3HadeHue A7 >ku3HU Ha 3emie. OmnbIt
OpcTena. MarHuTHOe TMOJIE AJIEKTPUYECKOro Toka. I[IpuMeHeHue 3NeKTpOMarHUTOB B TEXHHKE. JleficTBe MarHMTHOroO MOJii Ha TMPOBOJHHUK C TOKOM.
ONeKTpOoABUTATENb TOCTOSIHHOTO TOKa. Vcronb30Banne 3NeKTpoABUraTeNiel B TEXHUYECKUX YCTPONCTBAX M Ha TPAHCIIOPTE.

Onbitel Dapanest. SIBnenue snekTpoMarHuTHOW MHAYKuMH. [IpaBuno JleHma. Dnextporeneparop. CrnocoObl MOMydeHHS 3JICKTPHUECKONM SHEPIUH.
OJEeKTpOCTaHLMHU HA BO300OHOBISIEMbBIX HCTOYHHUKAX SHEPTUH.

Hemoncmpayuu.

OJeKTpu3anys Teil.

JIBa pona sneKTpUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsKEHHBIX TEJL.
YCTpOoCTBO U ACUCTBUE IEKTPOCKOMNA.
ONeKTpoCTaTUYECKAsI HHTYKITHUA.

3aKOH COXpaHEHUS dIIEKTPHUECKUX 3aPSA0B.
ITpOBOAHMKH U TUBIEKTPUKH.

MonenupoBaHre CUJIOBBIX JITHUM 3IEKTPHUUECKOTO MOJS.
HcTOYHNKY TOCTOSHHOTO TOKA.

JeicTBUS 371€KTPUIECKOT0 TOKA.

ONeKTpUYECKUH TOK B KHUJIKOCTH.

I"a30BbIi1 pasps.



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
. DIEKTpOreHeparop MOCTOSIHHOIO TOKA.

N3mepeHnue cHitbl TOKa aMIIEPMETPOM.

N3mepenue 3MeKTpUuecKOro HApSKEHUST BOJIETMETPOM.

PeocTaT u Marasus conmpoTHBIICHUH.

BzanmoneiicTBuE TOCTOSIHHBIX MATHUTOB.

MoaennpoBaHue HEBO3MOKHOCTH pa3ACiICHUs ITOJIFOCOB MarHUTA.
MopenmipoBaHre MarHUTHBIX TTOJIEH MTOCTOSIHHBIX MarHUTOB.
OmnsiT Opcrena.

MarauTtHoe 1oJie TOKa. JIeKTPOMAarHHT.

JleificTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DNEeKTPOABUTATENb TIOCTOSTHHOTO TOKA.

Hccnenoanue sSBICHUS 3JIEKTPOMATHUTHON MHIYKLIHUU.

Omnbiter Dapajes.

3aBUCUMOCTH HAITPABIICHUS HHTYKIIMOHHOT'O TOKA OT YCJIOBHI €0 BOSHUKHOBEHHSI.

Jlabopamopnvie pabomol u onvimol.
OnbITH 10 HAOMIOACHUIO HIIEKTPU3ALIMH TEJT MHAYKINEH U IPU CONPHUKOCHOBEHHH.
HccnenoBanue neicTBUS 3JEKTPUUECKOrO MOJISl HA TIPOBOAHUKH U JUANEKTPUKH.
Co6opka 1 mpoBepka pabOTHI ANMEKTPUIECKON HEMH TOCTOSHHOT'O TOKA.
W3mepeHue u peryaTupoBaHue CHITbI TOKA.
H3mepeHue U peryaupoBaHue HATPSKEHUSL.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSHKEHHUS Ha PE3UCTOPE.
OnbITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUYECKOr0 COMPOTHUBIICHHSI TPOBOJHUKA OT €r0 ITIMHBI, TIONIAH MOMEPEYHOr0 CeUSHHsI U MaTepH ala.
[IpoBepka nmpaBuIia CIOKEHUS HATTPSHKEHUH MTPH TIOCIIEI0BATEILbHOM COSTUHEHUH IBYX PE3UCTOPOB.
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IIpoBepka mpaBuiIa sl CUJIBI TOKA IIPH NApaJUIENbHOM COETMHEHUH PE3UCTOPOB.

. Ompenenenne pabOTHI AIEKTPUIECKOTO TOKA, UIYIIEr0 Yepe3 PE3UCTOP.

. OnpeneneHre MOIHOCTH JIEKTPUUYECKOT0 TOKA, BBIIEISIEMOM Ha pe3ucTope.
. MccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, HIYILIETO Yepe3 JJaMIIOUKY, OT HalpsKEHHS HA HEM.
. Onpenenenne KI1J] narpeBares.

. UccnenoBanne MarHUTHOrO B3aMMOJIEHCTBUS IOCTOSHHBIX MarHUTOB.
. 3yuenne MarHuTHOTO MO MOCTOSHHBIX MAarHUTOB MTPU UX OOBEAUHEHUN U Pa3IEICHHUH.
. UccnenoBanne nefcTBUSI 3IEKTPUUIECKOrO TOKA HA MAarHUTHYIO CTPEJIKY.
. OnbITHL, I€EMOHCTPUPYIOLIHE 3aBUCUMOCTD CHJIbI B3aMMOJEHCTBHUS KaTyLIKH C TOKOM M MarHUTa OT CHJIbI TOKA M HAIPaBJICHUS TOKa B KaTYILIKE.
. 3ydyenue neiicTBUA MarHUTHOTO MOJIS1 HA TPOBOJHUK C TOKOM.
. Koncrpyuposanue u uzydenne paboTbl 371€KTPOABUT ATEIS.

. M3mepenue KII/] anekTpoaBUrarebHOM yCTAHOBKHU.

. OIBITHI IO MCCIEAOBAHUIO SIBIECHUS AJIEKTPOMArHUTHOM MHAYKIMH: HCCIIEeI0BaHNe N3MEHEHNH 3HaYEHH S U HallpaBJIeHUs HHAYKIMOHHOT O TOKa.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITIPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

Wzyuenne ¢u3nKn Ha YpPOBHE OCHOBHOTO OOIIETO OOpa30BaHUSI HAMpaBJICHO HA JOCTHXKEHHE JIMYHOCTHBIX, METalpeMETHBIX W TPEeAMETHBIX
00pa3oBaTeNbHbIX Pe3ybTATOB.
B pesynbrare nzydenust GU3MKy Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBanusl y 00yJaromerocst 0yayT copMHUpOBaHbI CIIeyIONHE JTAIHOCTHBIC PE3YIbTATHI
B YacCTH:
1) maTpuoOTHYECKOro BOCIIUTAHUS:
- IPOSIBJIGHUE WHTEPeca K KICTOPHU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOH (pr3nieckoi HayKu;
- IICHHOCTHOE OTHOIICHUE K JOCTHIKEHUSAM POCCUHCKUX YUEHBIX --(DH3UKOB;
2) rpaKAaHCKOr0 M TYXOBHO-HPABCTBEHHOT0 BOCITUTAHMS
- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJACHHHM OOIIECTBEHHO 3HAYMMBIX M 3THUECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUECKUM MPUMEHEHUEM JOCTHKCHUI
¢$uznky;
- OCO3HaHME BAKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B ACATEIHHOCTH YUEHOTO;
3) 3cTeTN4YecKOro BOCIIUTAHUSA
- BOCIIPHSITHE ICTETUYECKUX Ka4eCTB (M3NIECKON HAYKU: €€ TApMOHUYHOTO MTOCTPOSHUS, CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH;
4) 1IEHHOCTH HAYYHOI'0 MO3HAHMS:
- OCO3HaHHME IIEHHOCTH (PU3MYECKOM HAYKH KaK MOITHOT'O MHCTPYMEHTA ITO3HAHKS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHI, BAXKHEHIIICH COCTaBIISAIONICH KYJIBTYPBI;
- pa3BUTHE HAYYIHOH JTI0003HATEIHPHOCTH, MHTEPECA K HCCIIEIOBATEIHCKOM eI TETFHOCTH,
5) dopMupoBaHus KyJIbLTYPHI 310POBbSI U 3IMOIMOHAJIBLHOI0 0JIATONIOJIYYHS
- OCO3HaHHWe IEHHOCTU 0e30MmacHOro 00pasa JKM3HWU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BAKHOCTH IMpaBHI OE30MAcHOTO IMOBEJCHUS Ha TpaH CIopTe, Ha
JIOporax, ¢ dNMEKTPUIECKUM U TETLIOBBIM O0OPY/IOBAaHNEM B JOMAIITHUX YCIOBHSIX;
- chopMHpOBaHHOCTH HaBBIKA pedeKchy, MpU3HAHKNE CBOETO MpaBa Ha OMHUOKY U TAKOT0 JKe MpaBa y APYroro 4YeIoBeKa;
6) TPy10BOTr0 BOCTIMTAHUS:
- aKTHBHOE y4yacTHe B PEIICHHH NPaKTHUYECKMX 3a1ad (B paMKax CeMbH, 00pa3oBaTENbHOW OpraHW3allid, Topojad, Kpas) TEXHOJIOTMYECKOH M COIHATbHON
HaIPaBJICHHOCTH, TPEOYIOINUX B TOM YHUCIIE W (PU3MUECKUX 3HAHUM;
- HHTEPEC K MPAKTHYECKOMY U3YUEHUIO IPOPECChil, CBA3aHHBIX C (PU3UKOH;
7) 3K0JI0TMYeCKOr0 BOCTIMTAHUS:
- OpHEHTANMs Ha MpUMEHEHHE (PU3MYCSCKUX 3HAHWH JUIS PElICHUs 3a/1a4d B 00JIACTH OKPYXKAIOIIEH Cpefipl, TUTAHWPOBAHUS TTOCTYITKOB U OIICHKH MX BO3MOXKHBIX
IIOCJIEACTBUM JUJIS1 OKPYKAIOLIEH Cpelpl;
- 0CO3HAHME TI00ATBHOTO XapaKTepa SKOJOIHIECKUX MTPOOIIEM U ITyTel UX PEIICHUS;
8) aganTanun K N3MEHSIOIUMCS YCIOBHSIM COUMAJILHON U PHUPOIHON cpelbl:
- TOTPEOHOCTH BO B3aMMOJICHCTBUY MTPH BBIITOJHEHUH UCCIICOBAHUN M TPOSKTOB (PH3MUYECKON HAPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JIP yTHX;
- MOBBINICHUE YPOBHS CBOSH KOMIIETEHTHOCTH Yepe3 MPAKTHUCSCKYIO JIeATSIIbHOCTh;
- TOTPeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM JHCIe (POPMYITUPOBATH UICH, MOHSTHS, THIIOTE3bI 0 (PU3UUECKIX 00BEKTaX U SBICHUSX;
- ocozHaHue Ae(PUIMTOB COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH B 00J1aCTH (DH3HKH;



- IUTAHMPOBAHUE CBOETO PA3BUTHS B PHOOPETECHNH HOBBIX (PU3NUECKUX 3HAHUM;
- CTpEMJICHHE aHAJM3UPOBATH U BRIABIISTH B3aUMOCBSI3U PUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM YHMCJIE C UCIIONB30BaHNEM (PU3NYECKUX 3HAHWH,
- OIICHKA CBOMWX JICUCTBHI C YUETOM BIUSHUS Ha OKPYKAIOIIYIO CPEIY, BOZMOMXHBIX II100abHBIX ITOCIIEICTBHIA.

METAIIPEAMETHBIE PE3YJIBTATHBI

B pesynmbrare ocBOeHHs MPOrpaMMBI IO (HU3UKE Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs y oOydaromerocss OyayT copMUpoBaHbI MeTanpeaMeTHbIe
Pe3yJabTaThl, BKIIOYAIONINE MO3HABATEIbHbIC YHHMBEpCAJbHBIE Yy4deOHbIE NCHCTBHS, KOMMYHUKAaTHBHBIC YHHBEpCaJbHbIC y4deOHbIE ACHUCTBUSA, PETYISTHBHBIC
YHHUBEpCaJlbHble yueOHbIE NEHCTBHUSL.

Ilo3naBaTeJIbHBIC YHUBEPCAJIbHbIC Y4eOHbIe NeiCTBHS

ba3zoBble Jlornyeckue aeicTBuA:

BBISIBISITH U XapaKTE€PHU30BaTh CYIIECTBEHHbIEC IPU3HAKA OOBEKTOB (SIBJICHUM );

YCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KIACCH(PUKALMHU, OCHOBAHUS 17151 0000IIEHUS U CpaBHEHUS,

BBISIBJIATH 3AKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U HAOIIOACHUSAX, OTHOCSIIMXCS K (PM3UIECKUM SBIICHUSM;

BBISIBISITH TPUUMHHO--CIICICTBEHHBIE CBSI3U MIPU U3YYEHUH (PU3MUYECKHUX SBJICHUI M MPOLIECCOB, AENATh BHIBOABI C HCIIOIb30BAHUEM ACAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKIIFOUCHHUH, BBIABUTaTh THIIOTE3BI O B3aUMOCBSI3X (PU3HUECKUX BEJIMYHH;

CaMOCTOSITENILHO BBEIOMPATH CIIOcO0 perieHus yueOHou (hu3ndeckoii 3a1a4un (CpaBHEHHE HECKOJIBKUX BAPUAHTOB PEllIeHHs], BHIOOP HanOoJee MOAX OSIIEro ¢ yIETOM
CaMOCTOSITEITLHO BBIICTICHHBIX KPUTEPUEB).

BasoBble uccienoBarejbcKue qeiicTBUA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEIBCKIUM HHCTPYMEHT MTO3HAHMUS,

MIPOBOJIUTH IO CAMOCTOSATENHFHO COCTABICHHOMY IITaHY OTBIT, HECIOXKHBIN (PU3MUECKHI SKCTIEPUMEHT, HEOOIIBIIIOE UCCIIEI0BAHIE (PH3UIECKOTO SIBIICHHS;
OIICHMBATh HAa TIPHMEHUMOCTb M JJOCTOBEPHOCTH MH(DOPMAIHIO, TOTYIEHHYIO B XOJIE NCCIIEJIOBAHMUS NN SKCIIEPHMEHTA;

CaMOCTOSTEIILHO (hOPMYJIUPOBATH O00OIIEHHUS M BEIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOIO HAOFOICHUS, OMbITa, UCCIICIOBAHNUS;

MPOTHO3UPOBATh BO3MOXKHOE JAajbHEHIIee pa3BUTHE (U3HUECKMX IPOLECCOB, a TaKXKe BBIABHIaTh MPEANOJIOKEHHS 00 MX Pa3BUTHH B HOBBIX YCIOBHSX H
KOHTEKCTaXx.

Pabora ¢ nundgopmanmeii:

MPUMEHSTH Pa3IUYHBbIE METOJbl, MHCTPYMEHTBI U 3alpochl MPHU MOUCKE W 0TOOpe MH(OpMAIMM WM AHHBIX C Y4ETOM MpeJIOKEHHON yd4eOHOH () M3ndecKoit
3aJauy;

aHAJM3UPOBAThH, CACTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMALIUIO PA3TIMYHBIX BUIOB U (JOPM IPEACTABIICHHUS;

CaMOCTOATENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY IpeAcTaBICHUS MH(OPMAIMK U WIUTIOCTPHPOBATh pelIaeMble 337aul HECJIOKHBIMH CXEMaMH, IWarpaMMaMH,
WHOHU rpaduKoil 1 KX KOMOWHAIHSIMHU.

KoMMyHnKaTHBHBIE YHUBeEpCAJIbHBIEe y4eOHbIe 1eliCTBUA:

B X0JZIe 00CYXIeHHs yueOHOro Marepuasa, pe3yabTaToB Ja0opaTOpHBIX paboT M MPOEKTOB 33/1aBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMOil TeMbI U BBICKA3bIBATh
WJieH, HalleJIeHHbIe Ha pellieHre 3a/1a4i | Toiiep kaHne OJarokenaTeIbHOCTH OOLIeHNS;

COIOCTABJISITH CBOM CYXK/ICHUS C CYKJICHUSMH JPYTrUX YYaCTHUKOB JAUAJIOra, OOHAPYKUBATh PA3JIMUUE U CXOJICTBO MO3UIINH;



BBIPAXAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M IMCBMEHHBIX TEKCTaX;
MyOJIMYHO MPECTABISITh PE3YNIBTAThI BBITOJTHEHHOTO (DH3UYECKOT0 OIbITa (IKCIIEPUMEHTA, HCCIIEJOBAHMS, IIPOEKTA);

MOHMMATh M UCTIONIH30BATh MPEUMYIIECTBAa KOMAHIHOW ¥ UHIMBUIYaJIbHON pabOTHI IIPH PEIICHUN KOHKPETHOH (hU3HIECKOM POOIIeMBI;

[IPUHUMATh L€ COBMECTHOW JEATEeIbHOCTH, OPraHM30BBIBaTH ACUCTBHUS HO €€ JOCTUXKEHHUIO: PACHpPEAEIITh POJM, 00CYXKIaTh IPOLECCHl U PE3yJIbTaTh
COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKHX JIIOMICH;

BBIMTOJIHATH CBOIO YaCTh pabOTHI, JOCTUTasi KAYECTBEHHOTO Pe3y IbTaTa 10 CBOEMY HAIPaBJICHUIO ¥ KOOPIUHUPYSI CBOU JICWCTBUS C APYTUMH YJI€HAMH KOMaH/IBI;
OLIEHUBATh KA4eCTBO CBOETO BKJIA/Ia B OOIIMIA TPOLYKT IO KPUTEPHUSIM, CAMOCTOSITENBHO C(hOpMYyIHPOBAaHHBIM YYACTHUKAMH B3aUMOCHCTBHSL.

PerynsiTuBHBIC yHHBepCaJIbHBIC yYeOHbIe JeHCTBUA

Camoopranuzanus:

BBISBIISITH TPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIMAX, TPEOYIOMUX IS pelieHus GU3MUECKUX 3HAHUIA

OPHEHTUPOBATHCS B PA3IMUHBIX [TOJXO0aX MPUHSITUS PELICHUH (MHANBUAYAIbHOE, IPUHSATHE PELICHUS B IPYIIIE, IPUHATHE PEIICHUA TPYIITION );

CaMOCTOSATEIIBHO COCTABIIATh AJTOPUTM peleHus GU3MIECKON 3a1a4y MM IJTaHa MCCIICAO0BAHMS C YIETOM MMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBaTh IpeJlaracMble BapuaHThl peLleHU;

JieNaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPO/1b, 3MOLMOHAILHBIN HHTE/ICKT:

JaBaTh a/IeKBaTHYIO OLICHKY CUTYaIlMX U MpeJjiaraTh IiaH e€ n3MeHCHUS;

OOBSICHATH IPHYUHBI JOCTHKEHUS (HEJOCTHKEHUS) PE3YNbTATOB IESTEILHOCTH, JaBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHBBI B JESTEIHFHOCTH (B TOM YHCIIE B XOJ BBIIONHEHUS (PU3MUECKOTO HCCIICAOBAHHWSA WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEINBCTB,
W3MEHUBIINXCS CUTYaINi, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIIHUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTATa LIEIU 1 YCIOBUSM;

CTaBUTB ce0s1 HA MECTO JIPYTOro YeJIoBEeKa B XOJIe CIiopa WK AUCKYCCHH Ha HayqHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHHSI U JIOTHKY JAPYTroro;

IpU3HAaBaTh CBOE MPaBO Ha OMIMOKY MPH pellieHruH (PU3NIecKuX 3a]a4 WM B YTBEPXKIICHHUIX Ha HAyYHBIE TEMBI M TAKOE e MPaBo JPYroro.

NPEIMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 8 kJacce npegMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y O0YYAIOIINXCS] YMEHHM:
UCIIONIb30BaTh IMOHSTHUS: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE IBM)KEHHE aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAJUIMUECKUE U aMOpQHBIE
TeJa, HACHILIEHHBI W HEHACHIIIEHHBIN Nap, BIAXKHOCTh BO3AYXa, TEMIIEPATypa, BHYTPEHHSSA SHEPIHs, TEIUIOBOM ABUTaTelNb, SIEMEHTAPHBIN 3716 KTPUUECKUN 3apsiy,
3NEKTPUIECKOE TOJIE€, TPOBOIHUKHU U TUAIEKTPUKH, TOCTOSHHBIN AJIEKTPUUYECKHI TOK, MATHUTHOE TIOJIE;
pa3nuyath sBIEHUS (TEIJIOBOE pacUIMpeHUe U CXKaTue, TeIulonepeaaya, TEIUIOBOE PaBHOBECHE, CMAauMBaHUE, KAMJULIPHBIE SIBJICHUS, UCTIApeH e, KOHAEHC calus,
MJIaBJICHWE, KpHUCTAJUM3anus (OTBepAeBaHUE), KUIICHHE, Terlonepenada (TEerIONpOBOAHOCTh, KOHBEKLMS, H3JIydeHHE), DIIEKTpH3alus TeJ, B3auUMOJICHCTBUE
3apsiioB, JAEHCTBUSL 3JIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOAEWUCTBHE MAarHUTOB, NEWCTBHE MAarHMTHOIO IO Ha IPOBOAHMK C TOKOM,
ANIEKTPOMArHUTHASI HHAYKIHSA) IO ONMHMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPHPYIOMINX TaHHOE (PH3UUIECKOE SIBIICHHUE;
pacmo3HaBatrh MPOsIBICHUE U3yYSHHBIX (PU3MYECKUX SIBICHUH B OKPYXKAIOIIEM MHpE, B TOM uuciie (PU3NUecKre SBJICHUS B MPUPOJIC: TOBEPXHOCTH O HATSHKEHUE U
KalWJUBIPHBIE SIBJICHUS B IPUPOJE, KPUCTAIUIBI B IpUpoae, u3iydeHue ConHIa, 3aMep3aHue BOTOEMOB, MOPCKUE OpH3bl, 00pa3oBaHue POCHI, TyMaHa, HHEs, CHera,



JNEKTPUUYECKUE SBJICHHUS B aTMoc(epe, 3JIEKTPUUECTBO JKUBBIX OPraHM3MOB, MarHUTHOE ToJyie 3eMJH, Apeiid MOomocoB, posib MArHUTHOTO MOJISA JUIS JKU3HU Ha
3emiie, HOJSIPHOE CUSTHHE, PH 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a7a4y B YIeOHYIO, BBIACISTH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKHM ) (PU3HUECKUX SBIICHHIA;
OIMCBHIBATh W3YYEHHBIE CBOMCTBA TeNl M (PU3MUECKUE SIBIICHWS, MCIONB3Yysl (hM3NUECKHE BEIMUYMHBI (TeMIlepaTypa, BHYTPEHHsISI SHEpPIus, KOJIWYECTBO TEIIOTHI,
yllenbHas TeIIOEMKOCTh BEIIECTBA, yJebHAs TEIUIOTA IUIABJICHHS, yJeJbHas TEIUIoTa MapooOpa3oBaHMs, yJeibHas TEIUIOTAa CrOPaHUs TOIUIMBA, KO3()(HIMEHT
MIOJIE3HOTO JIEMCTBUS TEIJIOBOM MAIIWHBI, OTHOCUTENbHAS BIAXHOCTh BO3AYXa, EKTPUUECKUN 3apsl, CHIIa TOKA, HJIEKTPUUYECKOE HANpsSKEHUE, COMPOTUBIICHHUE
MPOBOJIHHKA, YAENHHOE COMPOTHBICHHE BEIIECTBA, PaboTa M MOIIHOCTH DIIEKTPHUECKOTO TOKA), MPH OMWUCAHWN MPAaBUJIBHO TPaKTOBaTh (PU3HUeCKUH CMBICT
UCTIONB3YEMbIX BEJIMYMH, 0003HAYEeHWS] M €IUHHUIBI (PU3NMIECKUX BEIHYMH, HAXOAWUTH (OPMYJIBI, CBS3BIBAIOMINE JAHHYIO (H3MYECKYIO BEIHUUHY C JIPYTUMHU
BEITMYMHAMH, CTPOUTH IpaKN U3yIEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETIMUHH;

XapaKTECpru30BaThb CBOMCTBa TCII, (1)M3quc1<1/1e SBJICHUA U ITPOUECCHI, UCITI0JIb3YS OCHOBHBIC IMOJIOKCHUSA MOJ'IeKy_IIHpHO--KPIHGTI/I'—IECKOﬁ TECOpHUU CTPOCHUA BEIICCTBA,
MIPUHLMI CYNEPIO3UIIH ToNeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsana, 3akoH Oma i ydacTka uend, 3akoH [xoynsi—Jlenna, 3aKkoH coxpaHeHus
SHEPruu, MPH ITOM J]aBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3allUCHIBATH €r0 MATEMATHUECKOE BBIPAKEHHE;

OOBACHATH (PU3MYECKHE TPOIECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE CHUTyalldil IPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATD
MPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOrMYECKUX IIAroB ¢ onopoil Ha 1—2 W3y4YeHHBIX CBOWCTBAa (PM3HUECKUX SIBJICHUH, (QU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiath pacy€THble 3a7aud B 2—3 JIEHCTBUS, UCIONB3Ys 3aKOHBI M (HOPMYJIBI, CBs3bIBalolMe (U3UUECKHE BEJIMYMHBI: HAa OCHOBE aHAlM3a YCIOBUS 3a/1a4d
3aMMChIBaTh KPaTKoe YCIIOBHE, BBISBIIATH HEJOCTATOK JAHHBIX JUI PELICHHUS 3aJa4d, BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJISl €€ pelIeHHs], TPOBOAUTH
pacyEThl ¥ CPaBHUBATH ITOJyYeHHOE 3HaUCHNE (PU3NUECKOM BETMUMHBI C N3BECTHBIMH JAHHBIMHU;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEIIMTh MPH TOMOMM (PU3MIECKUX METONOB, HCIOJB3Ys OMNHUCAaHWE HCCIEAOBAaHUsS, BBIIECIATH MPOBEpSEMOE
[IPEIONI0KEHNE, OLIEHUBATh [IPABUIIBHOCTD MOPSAKA IIPOBEAEHHS UCCIIEI0BAHNUS, JeJIaTh BEIBOBL,

MIPOBO/IUTH OTIBITHI IO HAOMIONEHHUIO (PH3MUECKUX SBICHUN WU (PU3NYECKUX CBOMCTB TeJ (KalMIUIAPHBIE SBJICHUS, 3aBUCHMOCTH JTaBJICHUS BO3yXa OT €ro 00béMa,
TeMIeparypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HATPEBAHUS MTPU U3ITyUYEHUH OT [[BETA W3Iydaromiel (orjiomaroleii) moBepXHOCTH, CKOPOCTh HCTIAPEHHUS BOJBI OT
TeMIepaTypsl KUAKOCTH U IUIOLIAIN €€ MOBEPXHOCTH, IEKTPU3ALMS TE€J U B3aUMOJEHCTBUE AIEKTPUUECKUX 3apAO0B, B3aUMOJCHUCT BUE MTOCTOSHHBIX MarHUTOB,
BHU3YyalU3allksl MAarHUTHBIX TIOJEW IIOCTOSIHHBIX MAarHUTOB, ACHCTBHSI MarHUTHOI'O TIOJII Ha TNPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHWTAa, CBOWCTBA
AIIEKTPOJIBUTATENS TIOCTOSIHHOTO TOKA): (POPMYJIPOBATH MPOBEPSEMBIE TTPEATIONOKEHHUS, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOr0 000PY/I0BaHHUS, OUCHIBATH X0
ombITa ¥ (HOPMYIUPOBATH BHIBOPBI;

BBIIOJIHATE MPSIMbIE M3MEPEHUSI TEMIIEpaTyphbl, OTHOCHUTENILHON BJIAXKHOCTH BO3IyXa, CHJIBI TOKA, HANPSDKEHHUS C WCIOIb30BAHWEM AHAJIOTOBBIX NMPHUOOPOB H
JaTYNKOB (DM3UUECKUX BEJUUMH, CPABHUBATH PE3YJILTATHI U3MEPEHH ¢ YIETOM 3a/1aHHON a0COMIOTHOM MOTPEITHOCTH;

MPOBOJUTH HCCIICAOBAHNE 3aBUCUMOCTH OJHOW (PU3MYECKOM BEJIMYMHBI OT JPYrod C HCIOJIb30BAHMEM IPSIMBIX W3MEPEeHHH (3aBUCHUMOCTH CONPOTH BICHUS
[IPOBOJHMKA OT €0 AJMHBI, IUIOMIAH IOINEPEYHOro CEUEHHs] U YAEJIbHOIO COIPOTUBIICHUS BEILECTBA IIPOBOJHMKA, CHJIBI TOKA, MIYLIETO Yepe3 IMPOBOIHUK, OT
HaIpsDKeHUS Ha TIPOBOJHUKE, UCCIIEAOBAHUE ITOCIIEA0BATENIBHOTO U MAPAIUIEIbHOTO COSJMHEHNH TPOBOAHMKOB): MJIAHUPOBATh UCCIIEA0BaHIE, COOMpPaTh YCTaHOBKY
W BBINIOJHSTH U3MEPEHUS, CIeays NMpenokKeHHOMY TUTaHy, (UKCUPOBATh PEe3y/bTaThl MOMYYEHHOW 3aBUCUMOCTH B BUJE TaOJHI U TpadHKOB, JIeNaTh BEIBOABI 110
pe3yJbTaTaM UCCIIeI0BaHNUS;

MIPOBO/IUTH KOCBEHHBIE M3MEPEHHS (PU3MUECKUX BeTMIHH (y/ebHas TeINIOEMKOCTh BEIECTBA, COMPOTHUBIICHHE MTPOBOIHIKA, PAad0OTa M MOIIHOCTH 3JIEKTPUIECKOTO
TOKA): TUIAHUPOBAThH U3MEPEHH S, COOMpPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY, CIIeys IPEeIJI0KEHHON MHCTPYKIINH, U BBIYHUCIIATH 3HAUSHNUE BEJIM YMHBI;

co0Jr01aTh TpaBKJia TEXHUKU 0€30MacHOCTH MPH paboTe ¢ 1ad0paTOpHBIM 000pYI0BAaHHEM;



XapaKTepU30BaTh MPUHLUIIBI AEHCTBUS U3YUYEHHBIX NIPUOOPOB U TEXHUYECKUX YCTPOHCTB C ONOPOI Ha UX OMMCaHMs (B TOM YHCIE: CUCTEMa OTOIJIEHUS IOMOB,
TUTPOMETP, MapoBasi TypOHHA, aMIIepMETP, BOJIBTMETP, CUETUMK DJIEKTPHUECKON IHEPTUH, DIEKTPOOCBETHTEIbHBIE MTPUOOPHI, HArPEBaTEIbHBIE 3JIEKTPOIPUOOPHI
(mpuMepBl), SIEKTPUUECKHE MPEIOXPAHUTENH, JIIEKTPOMATHUT, 3JIEKTPOJBUraTeb MOCTOSHHOTO TOKA), UCTIONb3YS 3HAHHUS O CBOMCTBAX (PU3MYECKUX SIBICHUNA U
HeoOXomuMble (PU3NIecKrue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOMCTBA M M3MEPUTENIbHBbIE MPHOOPHI MO CXeMaM W CXEMAaTUYHBIM PHUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC,
MICUXPOMETpP, THIPOMETp, JABUraTelb BHYTPEHHEI'O CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTABISITH CXEMBbl JJIEKTPUUECKHX LeTed C I0CIENOBaTEeNbHBIM U
MapajuieIbHBIM COEIMHEHUEM AJIEMEHTOB, Pa3nyasl yCIOBHBIE 0003HAUEHHS JIEMEHTOB JIEKTPUUYECKUX LIETel;

MPUBONUTH MPUMEPHI (HAXOAUTH MH(POPMAIMIO O MPUMEPax) MPAKTUYECKOTO HCIONH30BaHMS (H3MUECKHX 3HAHWK B MOBCEIHEBHOW XHM3HU AJISi 00 CrieUeHHsI
0e30macHOCTH MpH OOpaILeHWH € NpUOOpaMH U TEXHUYECKHMMHU YCTPOWCTBAMHM, COXpPAaHEHHS 310pOBbS M COOJIONEHHS HOPM 3KOJOTMYECKOrO IMOBEACHHS B
OKpYXaloLlIEeh cpene;

OCYIIECTBJIATH MOMCK MH(pOpMaIMu Gpu3nUecKoro cojepskanus B VIHTepHeTe, Ha OCHOBE MMEIOIINXCS 3HAHUM U IMMyTEM CPaBHEHUS JOMOIHHUTEIBHBIX HCTOYHUKOB
BBIIEJIATH HH(OPMALKIO, KOTOPAs SBJISIETCS MPOTUBOPEUYUBOM MIIM MOXKET OBITh HEIOCTOBEPHOM;

WCIOJNb30BaTh NMPH BBIIOJIHEHUM YYEOHBIX 3aJaHUil HaydHO--TIOMYJSIPHYIO JUTEpaTypy (H3MUECKOro COACp)KaHHs, CHpPaBOYHBIC MAaTEpHalbl, PECypCchl CETH
WuTepHer, BiaseTh MpuéMaMi KOHCTICKTHPOBAHMSI TEKCTa, TPeoOpa3oBaHus MHPOPMAIMK 13 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M KPATKHE YCTHBIE COOOIEHHS, 000011ast HHPOPMALNIO U3 HECKOIBKIX UCTOUHUKOB (DU3MYECKOro COAep KaH Usl, B TOM YHUCIIe
MyOJIMYHO TPEJCTaBIATh PEe3YNIbTaThl MPOSKTHOM MM MCCIIEAOBATENILCKON NEATENbHOCTH, IIPU ITOM I'PAMOTHO HCIIOJBb30BaTh M3Y4YEHHbIH MOHSATUIHBINA ammapat
Kypca (DH3UKH, COTPOBOXKIATH BBICTYIUICHHE MTPE3EHTAIIHEH;

MIPH BBIITOJHEHNHN YY€OHBIX IPOCKTOB U MCCIEI0BaHUM (PU3HUIECKUX TPOLIECCOB PACTIPENENATH OOSI3aHHOCTH B TPYTITE B COOTBETCTBHH C MOCTABJICHHBIMU 33]]a4aMH,
CIICIUTHh 32 BBINOJHEHHEM IIJIaHA NEWCTBHH M KOPPEKTHPOBATH €ro, aJEKBaTHO OLECHMBATH COOCTBEHHBIM BKJIAJ B JESATEIHHOCTH TPYIIIB, BBICTPAaHBAThH
KOMMYHUKATHBHOE B3aUMOJCHCTBHUE, MPOSBIISAS TOTOBHOCTh Pa3peliaTh KOHQIUKTHI.

Yyammiic HAy4YuTCs:

. pacro3HaBaTh CBETOBBIE SIBICHHS U OOBSACHATH HA OCHOBE MMEIONIMXCS 3HAHHWIA OCHOBHBIE CBOMCTBA WJIM YCIOBUS MPOTEKAHHS ITHX
SIBJICHUH: IPSIMOJIMHENHOE paCIPOCTPaHEHUE CBETA, OTPAKEHHUE U MPETIOMIIEHUE CBETA, TUCIIEPCUS CBETA.

. WCIOJIB30BATh ONTUYECKUE CXEMBI JJIsI TOCTPOCHUSI M300paXKEHUH B TIJIOCKOM 3€pKaJie M COOMparomieit TuH3e.

. OIKCHIBaTh M3y4YEHHBIE CBOMCTBA TET U CBETOBBIC SIBJIICHUS, UCIIONb3Ys (PU3UUYECKHE BETMUYMHBI: (POKYCHOE PACCTOSHHUE M ONTHYECKas
CUJia JIMH3bI, CKOPOCTb DJEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI W 4YacTOTa CBETa; IMPH OMNHMCAHWU BEPHO TPAKTOBATh (PU3MUECKHH CMBICIT
WCIOJIb3YEMBIX BEJIMYHMH, UX 0003HAUEHUS U €IUHULIBI U3MEPEHUS; HaXOAUTh (HOPMYJIbI, CBSI3bIBAIONINE JAaHHYIO (DU3UUYECKYIO BETUYUHY C APYTUMU
BENIMYMHAMU.

. aHANMM3UPOBATh CBOIMCTBA TeEJ, CBETOBBIC SIBICHHS U TMPOLIECCHI, HCIONB3YyS (U3MUECKHE 3aKOHBI: 3aKOH MPSIMOJIMHEHHOTO
pacrpoCTpaHeHHs] CBETa, 3aKOH OTPa)KEHHUS CBETa, 3aKOH MPEJIOMIICHUS CBETA; MPH 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U €ro
MaTEMAaTHYECKOE BBIPAXKEHUE.

. MPUBOAUTD MPUMEPHI MIPAKTUYECKOT 0 UCIOJIb30BaHUs (PU3MUECKUX 3HAHUN O CBETOBBIX SIBICHUSX.

) pemaTh 3aaud, UCTIOIb3ysd (PU3NYECKHE 3aKOHBI (3aKOH MPSIMOJIMHEHHOTO pacnpoCTpaHEHUsI CBETa, 3aKOH OTPAXKEHHUs CBETa, 3aKOH
mpenoMiieHusl cBeta) W (OPMYIbI, CBs3bIBalOIME (u3nueckne BeNUYUHBI ((DOKYCHOE pacCTOSHUE W ONTHYECKas CHJIa JMH3bI, CKOpPOCTh
AIIEKTPOMATHUTHBIX BOJH, IJTMHA BOJIHBI M YACTOTA CBETA): HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4H 3allMChIBATh KPATKOE YCIOBUE, BHIICIATh (PHU3UICCKIE



BCIMYHMHBI, 3aKOHBI U (1)OpMYJ'IbI, HCO6XO,Z[I/IMBIC i €€ pCIICHUA, IIPOBOAUTDL paCuCThl U OLICHUBATDL PCAJIBHOCTDL IMOJTYYCHHOI'O 3HAUYCHUA (1)I/I3I/I‘leC KOM
BCIMYHMHBI.

8 KNIACC
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1.1 CrtpoeHue U CBOMCTBA BEIIECTBA 7
Tennosbie npoueccel
1.2 21
Paznen 2 DJIeKTpuYecKHe M MATHUTHbIE SIBJICHHSA 37
2.1 DnexTpudecKue 3apsapl. 3apsHKCHHBIE Tella M UX B3aUMOJICHCTBUE 7
2.2 IToCTOAHHBIN ANEKTPUYECKUI TOK 20
6
2.3 MarHuuTtHbI€ ABJIEHUS
2.4 DneKTpOMarHuTHAs MHIYKIIHS
PesepBHOE Bpems 3
68
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8 KIIACC

Jara npoBeneHust
KoinuecrBo
Ne n/mm Tema ypoka
4acos DJIeMeHTBbI COJleP:KaAHUs
IL1an dDakrt
OCHOBHBIE ITOJI0KEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKOU TEOPHUH U UX OIBITHBIE 1
IIOJTBEPKIECHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPIOTO, )KUJKOTO U 1
ra3o00pa3HOro COCTOSHHM BellecTBa
OObscHeHue CBOWCTB TBEPIOIO, KUKOTO
4 ¥ ra3000pa3HOro COCTOSIHUN BelecTBa Ha 1
OCHOBE ITOJIOKEHUI MOJIEKYJIIPHO-
KMHETUYE€CKOU TEOPUH
) Kpucranmmueckue u amopdHble Tena 1
6 CMaumnBaHue U KallUUIIPHOCTb. 1
IToBepXHOCTHOE HATSKEHUE
7 TennoBoe pacmmpeHue u cxaTue 1
8 Temmnepatypa. CBsi3b TeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOI'O ABUKEHHSI YACTHIL
9 Buytpennss sneprusi. CriocoObl 1
W3MEHEHUS BHYTPEHHEH SHepruu
10 Bunbl Temonepenaun 1
11 VYpoxk-koHpepenuus "lIpakTuueckoe 1
HCII0JIb30BaHUE TETJIOBBIX CBOWCTB




BEIICCTB U MaTEPUAJIOB B IEJISIX
sHeprocoepexeHus"

12

KomndaecTBo TerminoTel. Y nenabHas
TCIJIIOCEMKOCTD

13

YpaBHeHUE TeI0Boro OagaHca.
TermmooOMeH U TemI0BOE paBHOBECHE

14

JlabGopaTtopHas pabora "HMccnenoBanue
SIBJICHUS TETJIOOOMEHA MPH CMENTMBaHUH
XOJIOAHOM U ropsyer Bojib"

15

Pacuer xonmuecTBa TEIIOTHI,
HEOOXOAMMOro JJIs HarpeBaHus Tena u
BBIACEIEMOI'O UM ITPU OXJIAKACHU U

16

JlabGopaTopHas pabora "OnpeneneHue
yAeIbHOM TENJI0EMKOCTH BelecTa"

17

OHeprus TOIIMBA. Y JeNbHas TEIIoTa
CrOpaHus

18

IInaBnenue u OTBEpAECBaHUE
KPUCTAJUIMYECKUX TEN. Y IelIbHas TEII0Ta
IIJIABJICHUS

19

JlaGoparopHas pabota "Onpenenenue
yAENbHOMN TEMJIOTHI IUIaBJIeHUs JIbaa"

20

[TapooOpa3oBaHue U KOHICHCALIUS.
Ucnapenne

21

Kunenue. Y nenpHas Tennora
napooOpa3oBaHus U KOHJCHCAIUH.
3aBUCHMOCTh TEMITEPATYPbl KATICHUS OT
aTMoc(epHOro JaBICHUS

22

Brnaxxnocts Bo3myxa. JlabopaTopHas




pabota "OmnpeneneHue OTHOCUTEIHHOM
BJIAKHOCTH Bo3ayXa"

Pemienue 3a1au Ha onpeneneHue

23 BJIQKHOCTH BO3yXa
ITprHLMIIBI PaOOTHI TEMIJIOBBIX

24 nsurateneif. [TapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS

o5 KII/] TennoBoro nBuratens. TernoBbie
JIBUTATEIH U 3alUTa OKpYXKarolel cpeibl

26 3aKOH COXPAaHEHUS U IPEBPALLECHUS
SHEPruM B TEIUIOBBIX IIpoLEeccax
[ToaroToBka K KOHTPOJIBbHOM paboTe 1o

27 teme "TennoBblie siBneHus. U3meHnenue
arperaTHbIX COCTOSIHUM BelecTBa"
KontponeHas pabora o reme "TernnoBbie

28 sBleHus. VI3MeHeHne arperaTHbIX
COCTOSIHUM BelecTBa"

29 Onektpuzanus Ten. J[Ba poaa
AIIEKTPUUECKUX 3apsi/10B

30 VYpok-uccienopanue "IneKTpusanus Tel
MHAYKLIHEN U IIPU COIIPUKOCHOBEHUH"

31 B3anmoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona
OnexTpuueckoe noine. HanpsokeHHOCTD

32 aneKkTpryeckoro nos. Ilpunnun
CYIEPIO3ULIUHU AIEKTPUUECKUX TTOJIei

33 Hocurenu anekTpuueckux 3aps10B.

DOnemeHTapHbId 3apsia. CTpoeHue aToma




34

IIpOoBOJHUKY U JUIIEKTPUKU. 3aKOH
COXPaHEHUS AIEKTPUUYECKOrO 3apsaaa

35

Pemienue 3aau Ha IpUMEHEHHE CBOMCTB
AIIEKTPUUECKHX 3apsi/IOB

36

DJEKTPUYECKHUI TOK, yCIOBHSI €T0
cyuiecTBoBaHusA. ICTOYHUKHN
JIEKTPUYECKOI0 TOKA

37

JleMCTBUS SIIEKTPUUECKOr0 TOKA

38

VYpok-uccnenoanue "JleficrBue
AJIEKTPUYECKOI0 MOJIS HA POBOJHUKU U
JUAJIEKTPUKNA"

39

:‘)HCKTpI/I‘leCKI/Iﬁ TOK B MECTaJljiax,
KHUIKOCTAX U Ir'a3dax

40

DnexTpuyecKas 1Uernb U e€ COCTaBHbIE
4acTH

41

Cuna Toka. Jlabopatopnas padota
"N3MepeHue u peryimpoBaHue CHIIbI
ToKa"

42

DnexTpuyecKoe Hampsbkenne. Bonptmerp.
JlaboparopHas paborta "M3mepenue u
peryiupoBaHue HanpsKeHus"

43

COHpOTI/IBHeHI/Ie IIPOBOAHHKA. YaenbHOE
COIIPOTHUBJICHUEC BCIICCTBA

44

JlabopaTopnas pabora "3aBUCUMOCTb
AJIEKTPUYECKOT'0 COMPOTUBIICHUS

IIPOBOJIHMKA OT €ro JUIMHBI, II0LaA1
MIONEPEYHOro CEYeHMs U MaTepuana'

45

3aBHCUMOCTD CHJIBI TOKA OT HAIIPsSXKCHHA.




3akoH Oma i1 y4acTka 1enu

46

JlaGopaTopHas pabora "HccnenoBanue
3aBHCHMOCTHU CHUJIbI TOKA, UAYLIET0 Yepe3
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOpa U
HanpsKeHHs Ha pe3ncTope”

47

HOCHGI[OB&TGJIBHOC U napaJuieJIbHOC
COCANMHCHHA TPOBOJHUKOB

48

JlabopaTopnas padora "I[IpoBepka
MIpaBHJIa CIIOKEHUS HAIPSHKEHUI TPH
MOCTICIOBATEIbHOM COSAMHEHHUH BYX
pe3ucTopoB”

49

JlabopaTopnas pabora "IIpoBepka
ImpaBujia ajisd CUJIbI TOKA IIPpU

n

napaui€JIbHOM COCAUHCHHUU PE3UCTOPOB

50

Pewrenue 3a1au Ha npuMeEHEHUE 3aKOHA
OMa 1 pa3JInyHOrO0 COeTMHEHUS
MIPOBOJAHUKOB

o1

PaGoTa 1 MOIITHOCTP JIEKTPUIECKOTO
Toka. 3akoH [xoynsa-Jlenna

52

JlabGopaTopHas pabora "Onpenenenue
paboTBl K MOUTHOCTH 3JIEKTPHYECKOTO
ToKa"

53

DNeKTpUUYECKU e LeNH U NOTPeOUTENH
AJIEKTPUYECKON IHEPIUH B OBITY.
KopoTtkoe 3ambikanue

o4

[TonroToBKa K KOHTPOJILHOW padoTe 1O
Teme "DIeKTPUUECKUE 3aps/ibl.
3apspKEeHHBIE Tella U UX B3aUMOJEHCTBHUSL.




ITocTOAHHBIN NEKTpUYECKUM TOK"

55

KonTpomnbHas padora mmo reme
"OnekTpudeckue 3apsabl. 3apsKEHHbIE
Tena ¥ ux B3auMozencteus. [locTossHHBIN
EKTPUYECKUI TOK"

56

ITocTossHHBIC MAaTHUTBI, UX
B3aNMOJIENCTBHE

57

VYpok-uccinenoanue "M3yuenue nosueu
MOCTOSTHHBIX MAarHUTOB"

58

MarsuTtHoe nosie. MarautHoe 1oJjie
3eMJId U ero 3Ha4YeHU e JUIA )KU3HUA Ha
3eMiie

59

OmnbIT Dpcrena. MarHuTHOE 1moJie
JIEKTPUY ECKOI'0 TOKa MarHuTHoOe 1moJjie
KaTYIIKH C TOKOM

60

[IpumMeHeHne SIeKTPOMarHUTOB B
texauke. JlaboparopHas padora
"M3yueHne AeCTBUS MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM"

61

DJEeKTPOABUTaTENb MOCTOSHHOI'O TOKA.
Hcnonp3oBaHue 37EKTpOABUTATENCIH B
TEXHUYECKUX YCTPOWCTBAaX U Ha
tpancnopre. JlabopaTopHas pabora
"KoHcTpynpoBaHue u u3ydeHue paboThl
aeKTpoaBUraressa"

62

Omnebitel @apanes. 3akoH
JIEKTPOMarHuTHOW MHAyKIuu. [IpaBuio
Jlenna




Onekrporenepatop. CriocoObl MOTydeHUs
3JIEKTPUYECKON SHEPIUHU.

63 1
DJEeKTPOCTAHLIUU HAa BO30OHOBIISIEMbIX
MCTOYHHMKAX SHEPrUU
[TonroToBKa K KOHTPOJILHON padboTe 1O

64 Teme "DIeKTpUYecKue 1 MarHUTHBIE 1
sIBJICHUS "

65 KontposnpHas pabora 1o reme 1
"DneKTpuyecKkrue U MarHuTHbIE SIBJICHUS"

66 PesepBHblii ypok. PaboTa ¢ TekcTamu 1o 1
teme "TennoBblie siBIeHUS"

67 PesepBHblii ypok. Pabota ¢ Tekctamu o 1
Teme "[10CTOSHHBIN JIEKTPUUECKHUI TOK"

68 PesepBHbIii ypok. Pabota ¢ TekcTamu 1o 1
teme "MarautHble siBJieHUs"

OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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