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MNOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma mo ¢usmke ans ydammxcs 8B Kkilacca cocTtaBieHa B COOTBETCTBMH € TpeboBaHUSAMH (hefepasbHOTO KOMIIOHEHTa
rOCyJapCTBEHHOTO CTaHAAapTa OCHOBHOTO OOIIEro 0Opa3oBaHMs C yI€TOM MPUMEPHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus N0 (hU3MKE.
Hopmartuhyto 0a3y asns pa3paboTku paboueit mporpaMmsbl IPEICTaBISIFOT TOKYMEHTHI:

- ®enepanbHblii 3aKk0H 0T 29.12.2012 1. Ne 273-D3 «O6 obOpazoanuu B Poccuiickoit @denepanumny;

- Ilpukaz MunucrepctBa oOpazoBanusi Poccuiickoit ®epepanun ot 05.03.2004 r. No 1089 «DenepanbHbIi KOMIOHEHT TOCYIApPCTBEHHBIX

00pa3oBaTeNbHBIX CTAaHIAPTOB OOIIETO 0Opa30BAHUSY;

- [Ipuxa3z Munucrepcta odpazoBanusi Poccuiickoit @enepanuu ot 09.03.2004 r. Nel312 «DenepanbHblii 6a3UCHBINA YyIeOHBINH TUIaH ¥ IPUMEPHBIE

yueOHbIe MJIaHbl JUIst 00pa30BaTeNbHBIX yupexaeHuil Poccuiickoit deneparyy, peanu3yromux MporpaMMbl 00IIero 00pa3oBaHus»

- IIpukaz MunuctepcTBa obOpa3oBanusi U Hayku Poccuiickoit ®eneparmu ot 31.03.2014 Ne 253 «OO6 yrBepkaeHuU (eneparbHOTO MepeyHs

Y4eOHHUKOB, PEKOMEHIYEMBIX K HCIIOJIB30BAHUIO TPH pealn3allii MMEIOIIMX TOCYJAapCTBEHHYIO aKKpPEAWUTAIHI0O 00pa3oBaTeIbHBIX MpPOTpaMM

HAyaJIbHOTO 0OIIEro, OCHOBHOT'O OOIIEro, CpeiHero o0Iero oopa3oBaHusD.

- Ilpuka3z MunucrtepctBa obpazoBanusi 1 Hayku Poccuiickoit @eneparu ot 08.06.2015 1. Ne 576 "O BHecenun usmeHeHuit B @I yueOHUKOB,

PEKOMEHIYeMBbIX K HCIIOJIb30BAaHHIO TMPH pPEATH3alUU HMMEIOMIUX TOCYIAPCTBEHHYIO aKKpPEAMTAIMI0 O00pa3oBaTeNbHBIX MPOTPAMM HAYaIbHOTO

o01iero, OCHOBHOTO 0OmIero, cpenHero oOImero oOpa3oBaHWs, YTBEPKICHHBIM NpuKa3zoM MwuHHCTEpCTBa 0Opa3oBaHHMs M Hayku Poccuiickoit

®enepaunu ot 31 mapra 2014 rona Ne 253"

- IloctanoBnenue I'1aBHOrO rocyiapcTBEHHOro caHutapHoro Bpaya Poccuiickoit @enepanuu ot 29.12.2010 r. Ne 189 (pen. Ot 25.12.2013) «O0
yrBepxkaeaun  CanlluH  2.4.2.2821-10 «CaHMTapHO-3IUAEMHUOJIOTUUECKHE TpeOOBaHUS K YCIOBMSIM UM OpraHu3anuud oOydeHus B
00111€00pa30BaTENbHBIX YUPESIKICHUAXY;

Paboyas mporpamMma coctaBieHa Ha OCHOBE nporpammbl «®msuka. 7-9 xin.» aBtopoB E.M. I'yrHuk, A.B. [lepblkuH, omyOIMKOBaHHOH B

cOOpHHKE TpoTrpamM sl 00IIeo0pa3oBaTenbHbIX yupexkaeHuil. @usnka. Actponomus. 7-11 k. / coct. B.A. KopoBun, B.A. OpnoB. — 2-¢ u3f.,
crepeoturt. — M.: JIpoda, 2009. — 334, [2] c.
Paboyas mporpaMmMa opueHTHpOBaHa Ha UCTOJIb30BaHue ydeOHuka: [lepoimkua A.B. ®usnka. 8 ki. : yueOHuk / A.B. Ilepsimkus. — 3-e u3.,
crepeoturt. — M. : [Ipoda, 2015. — 238, [2] c.: ni
N3yyenne pu3NKH B paMKaX OCHOBHOI'0O 00111ero 00pa3oBaHMsl HANPABJIEHO HA TOCTUKEHHE CJIeTYIOIIHUX 1eJleii:
® OCBOCHHE 3HAHUI O TEIIOBHIX, JIEKTPOMAarHUTHBIX M KBAHTOBBIX SIBICHUSX, BEIMUMHAX, XapaKTEPU3YIOIINUX TH SBJICHHUS, 3aKOHAX, KOTOPHIM
OHHM TIOJJUMHSIOTCSI, 0 METOJ[aX HAYYHOTO MMO3HAHUS PUPOALI U (GOPMUPOBAHHE HA STOH OCHOBE MPEACTABICHUH O (pU3NUECKON KapTHHE MUPA;
® OBJAJCHHEC YMEHHUSIMH MPOBOJUTH HAOIIOJCHUS MPUPOIHBIX SBJICHUH, OMHCHIBAaTh M 000O0MIATh pe3yiabTaThl HAOIIOAECHUH, HCIOIB30BAThH
MIPOCTHIE U3MEPHUTEIbHBIE TPHOOPHI I N3ydeHHUS (PU3NUYECKHX SIBICHUH; IPEICTABIATh PE3yAbTaThl HAOMIOACHNN WM U3MEPEHUH C TIOMOIIBIO
Tabnui, rpaUKOB W BBISABIATH HAa OSTOH OCHOBE OSMITUPHYECKHE 3aBUCHMOCTH; MPHUMEHSTH IOJTyYEHHBIE 3HAHUS IS OOBSACHEHHS
pa3sHOOOpa3HBIX MPHUPOHBIX SIBICHUH M MPOIECCOB, MPUHIIUIIOB JECHCTBHUS BaAKHEWITNX TEXHHUECKUX YCTPOMCTB, ISl peHICHUs (HU3NIECKUX
3aza4;



® Pa3BHUTHUC MMO3HABATCIIBHBIX MHTCPCCOB, MHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH B nmponecce pCiCcHUA UHTCIIICKTYaJIbHBIX HpO6JIeM,
3aaa4 U BBINIOJHCHUSA SKCIICPHUMCHTAJIbHBIX I/ICCJIG,Z[OBaHI/If/'I; CIIOCOOHOCTH K CaMOCTOATCIIBHOMY HpI/IO6peT€HI/IIO HOBBEIX 3HAaHHUHU II0 (1)I/I3I/IK€ B
COOTBETCTBHH C )KU3HCHHBIMU HOTp€6HOCTHMI/I 1 UHTCPCCaMU,

® BOCIIMTaHHC y6e)K,ZI€HHOCTI/I B NIO3HABACMOCTH OKpYKaAromero mupa, B H€O6XOZII/IMOCTI/I Pa3yMHOI'o HMCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ HAayKu H
TCXHOJIOTUHN JIs I{aaneﬁmero Pa3BUTHA YCIIOBCYECKOT'O 06III€CTBa, YBAXCHHUA K TBOpHAM HAYKWM WM TCXHUKH; OTHOIICHHUSA K (1)I/I3I/IK€ KakK K

3JIEMEHTY 00I1e4eI0BEYECKON KYIbTYPHI;
® [PUMEHEHHUE MOJIYYECHHbIX 3HAHUM U YMEHUH I PEeLIEHUs] IPAKTUUECKUX 3a/1a4 TOBCEIHEBHOM JKU3HM, Ul 0OecrieueHns 0€301acHOCTH.

Mecrto npeamera B yueOHOM ILIaHe JMIes: KOJ-BO 4yacoB B roj — 102, HenenbHasg Harpys3ka — 3 Jaca, B TOM YMCJI€ KOJI-BO YacoB JJIsl IIPOBEACHUS
KOHTPOJIBHBIX paboT — 5 yacoB, 1abopatopHeIx padboT — 11 wacos.

YYEBHO-TEMATHUYECKHAM ILJIAH

Kon-Bo

JlesITenbHOCTD yyaruxcs (3HaHUs U YMEHUS)

Tema Conepxanue
11acos P OpHU U3YYCHUU TEMBI
Tennoswvie 34 TennoBoe nemwxkenue. Temmneparypa. CBs3b [Tornmanue U CIOCOOHOCTH OOBSICHATH (PU3UUECKUE SIBIICHUS:
A6NEHUA TEMIIEpaTyphl TeJIa CO CKOPOCTBIO ABMKEHUS €0 | KOHBEKLHUS, U3Iy4€HUE, TEIIONPOBOIHOCTh, N3MEHEHNE BHYTPEHHEN

MoJieKyll. Buyrpennss sHeprus. /[Ba cnoco6a
M3MEHEHHs BHYTpEHHEH sHeprun: paboTa u
Terionepenaya. Buael rennonepenayu.

KomnuectBo TeruioTel. Y aenbHas TEIUIOEMKOCTD
BellleCcTBa. Y iebHas TEMJI0Ta CrOpaHus TOTUIHBA.

3aKkoH COXpaHCHU SHEPTHUU B MCXaHUYCCKUX U
TCIJIOBBIX IMMponHeccax.

[InaBneHue u oTBepieBaHue Ten. Temmeparypa
IUIaBJICHUA. Y IeibHAasl TEMJI0Ta IUIaBJICHUSI.

I/IcnapeHHe U KOHACHCaNus. OTHOCHUTENILHAS
BIQXHOCTb  BO3JyXa MW €€  HM3MEPEHHE.
IIcuxpomerp.

Kunenue. Temneparypa kuneHus. 3aBUCUMOCTb
TEMIIEPATypbl KUIEHUs OT JaBJICHUA. Y JelbHas

SHEPTUM Tella B pe3yJIbTaTe TeIUIONepeaaud WIH paboThl BHEITHHX
CHWJI; ucniapeHue (KOHAeH caus), IuiaBjieHue (OTBEpIeBaHUE)
BEIIECTBA, OXJIAXK ICHUE JKUIKOCTH IPU UCTIAPEHUH, KUTICHHE,
BBITIAJICHUE POCHI,

YMeHue u3MepsITh: TEMIEPATypPy, KOJTUIECTBO TEIUIOTHI, YACTHHYIO
TEIJTIOEMKOCTD BEIECTBA; YACIbHYIO TEIUIOTY IJIaBJICHUSI BEIIECTBA,
BJIQYKHOCTh BO3]IyXa;

BrnageHue sxcriepuMeHTaTbHBIMA METOIAMU UCCIICIOBAHMUS:
ompeieJIeHUe yIeIbHOM TeIOEMKOCTH BEIeCTBA; 3aBUCUMOCTD
OTHOCHUTEIILHOU BIIAKHOCTHU BO3/yXa OT JIABJICHHSI BOJITHOTO I1apa,
COJIEpXKaIIerocs B BO3AyXe MPU JaHHOU TeMIeparype; 1aBlieHue
HACBIIIEHHOTO Tapa;

[Tornmanue cMbICIIa 3aKOHA COXPAaHEHUS U TIPEBPAIICHUS SHEPTUU B
MEXaHWYECKUX U TEIUIOBHBIX MPOIleccax U yMEHHE IPUMEHSTh 3aKOH Ha
MIPAKTUKE;

OsnageHue cnoco0aMu BHITIOJTHEHUS pacueTOB Il HAXO0XKICHUS:
YACIBHOM TEIJIOEMKOCTH, KOJIMUECTBA TEIJIOTHI, HEOOXOAUMOTO JJIst




TEIJ10Ta MapooOpa3oBaHMUSL.

OObsicHEeHHe W3MEHEHHH arperaTHbIX COCTOSIHUIN
BEILIECTBA HA OCHOBE MOJIEKYJIIPHO-KMHETUYECKUX
IIPEACTABIICHU.

[TpeoOpa3oBaHusi JHEPTUU B TEIUIOBBIX MAIIMHAX.
JIBurarens BHyTpeHHero cropanus. [laposas
TypOuHa. DKOJIOTHYECKUE TTPOOIEMBI
HCIIOJIb30BAHUS TEIUIOBBIX MAILIUH.

HarpeBaHus Teja WIH BBIACISIEMOTO UM MPU OXJIAXKJICHUH, YICIbHO U
TETJIOTHI CTOPaHUs TOTUIMBA, YIACIBHOUM TETUIOTHI TUIABJICHHUS,
BIIQYKHOCTH BO3/yXa, YJCIbHON TETUIOTH TApOOOPa30BaHHS U

koH ieHcanuuu, KII/[ renioBoro aBuraress;

YMeHHe UCTIOIB30BATh MOJTYyYEHHBIE 3HAHUSI B TIOBCETHEBHOM JKU3HMU.
[ToHnmMaHue NPUHIUIIOB JEHCTBUSA KOHAEHCALIMOHHOTO U BOJIOCHOTO
TUTPOMETPOB, ICUXPOMETPA, ABUTATEIISI BHYTPEHHETO CrOpaHus,
MapoBO¥ TYpOUHBI U CIIOCOOOB 0OecTiedeH s 0€30TTaCHOCTH TPU UX
HCIIOJIL30BAHHU;

dnekmpu-
yeckue
Aenenus

37

Onexrpuszanus Ten. J[Ba poaa 3IeKTPUIECKUX
3apsA10B. B3auMoaeicTeue 3apsyKeHHbIX TEIl.
DneKTpuyecKoe noje. 3aKoH COXpaHEHUsI
NIEKTPUYECKOIO 3apsiza.

JIMCKPETHOCTBH ANEKTPHUECKOTO 3apsijia.
OnektpoH. CTpoeHHE aTOMOB.

DnekTpuyeckuil ToK. ['aibBaHUYECKUE AIIEMEHTHI.
AKKyMyJSITOpBL. DnekTpuueckas uemnb. Cuna
TOKa. AMIIEpMETP.

DJNeKTprUecKoe HanpshKeHne. BoabTMeTp.
DNeKTpU4eCcKoe COMPOTHUBIICHUE.
3axoH OMa Juid yyacTKa 3J€KTPUUECKON LEeu.

VY enpHOE conpoTuBiieHHE. PeocTatsl.
[TocnenoBarenbHOE 1 NapauIEIbHOE COETUHEHUE
IMPOBOAHUKOB.

Pabota u MontHOCTE TOKa. KONMUecTBO TEIIOTHI,
BBLICTIACMOC ITPOBOAHUKOM C TOKOM. CyeTunk
AIEKTPUYECKOM dHepruu. JlaMmra HakamvBaHUs.
DnekTpoHarpeBaTesbHble Tpuoopsl. Pacuer
AJIEKTPOIHEPTUH, NOTPEOIIIEMON OBITOBHIMU

[Tornmanwe U CHOCOOHOCTH OOBSICHITH (PU3UUECKUE SIBICHUS:
ANIEKTpU3aLIUs TEJl, HarpeBaHUe MPOBOJHUKOB JIEKTPUUECKUM TOKOM,
BHCKTpI/I‘-ICCKI/Iﬁ TOK B MCTAJIJIaX, SJICKTPUICCKUC ABJICHUSA C TIO3UITUN
CTPOCHHA aTOMA, IleICTBHSI OJICKTPHUYECCKOTO TOKA,

YMeHne u3MepsiTh: CUITy AIEKTPUUECKOTO TOKA, JIEKTPUUYECKOE
HaIIps>KCHUC, C-)J'IeKTpI/ILIeCKI/Iﬁ 3apsa, COIMMPOTUBIICHUC,

BJIaZ[eHI/IC SKCIICPUMCHTAJIIbHBIMH MCTOAaMHU UCCIICIOBAHUSA
3aBUCHUMOCTH: CHJIbI TOKA Ha YYaCTKE LIETH OT JIEKTPUUYECKOTO
HAIMpsKCHUA, SJICKTPUUCCKOTO COITPOTUBJICHUA IPOBOJHUKA OT €ro
JUIAHBI, TUIOIAAW TTONIEPCUYHOTO CCUCHUS U MaTCpUralia,

ITornManue cMBICIa OCHOBHBIX (i)I/BI/I‘-IeCKI/IX 3aKOHOB U YMCHHUC
MPUMEHATh UX Ha MIPAKTUKE: 3aKOH COXPAHEHUS AIEKTPUIECKOTO
3apsna, 3akoH Oma Jis yuacTka 1en#, 3akoH /[xoyns-Jlenna;
[Tonnmanue npuHIMIIA IEWCTBUA SJEKTPOCKONA, JIEKTPOMETPA,
raJIbBAHMYECKOTO JIEMEHTa, aKKyMYJIsATOpa, (hOHApUKa, peocTara,
KOHJIEHCATOPa, JIJaMITbl HAaKaTUBAaHUS U CTIOCOO0B 00eCTIeueHUs
0€30MMacHOCTH MPHU UX UCTIOIH30BaAHUM;

Brnanenue cnoco6aMu BBITIOJTHEHUS! PACU€TOB ISl HAXOXKICHUSI: CHITBI
TOKa, HANPSAXKCHUA, COITPOTUBJICHUA IIPU NaPAJJICTIbHOM U
MOCJIEI0BATENILHOM COEIMHEHUH MPOBOJHUKOB, YIEILHOTO
COIIPOTUBJICHHUA ITPOBOJHUKA, pa60T1)1 U MOIIHOCTH SJICKTPHUYCCKOTO
TOKa, KOJIMYCCTBA TCIJIOTA, BBIACIACMOTO ITPOBOJHUKOM C TOKOM,
€MKOCTH KOHJIEHCATOPa, padOThI JIEKTPUUECKOTO IOJIsl KOHIAeHCcaTopa,
SHEPTrUM KOHJICHCATOPA;

YMeHHe UcCIoab30BaTh MOJIY4YCHHBIC 3HAHUS B HOBCCHHCBHOﬁ JKU3HU.




anextponpudopamu. Koporkoe 3aMbIkaHHE.
[1naBKue IpeToXpaHUuTENIN.

Inexkmpo- 10 MarHuTHOE 1MoJie TOKa. DJIeKTPOMAarHuThl M uX | [loHMMaHHe U CIOCOOHOCTH OOBSICHITH (PU3UYECKUE SIBIICHUS:
MAZHUMHbBLE npuMmeHeHue. [locrossHHbIe MarHUTEl. MarHUTHOE | HAMarHMYEHHOCTD KeJle3a U CTaJIM, B3aUMOJEHCTBHE MarHUTOB,
Aenenun nosie 3emiu. JleficTBUE MarHUTHOTO I0JI Ha B3aMMOJICICTBHE IIPOBOIHHUKA C TOKOM U MarHUTHOM CTPEJIKH,
IIPOBOJHUK C TOKOM. DJIEKTPO/IBUraTEb. JEMCTBHSI MAarHUTHOTO TOJIs1 HA IIPOBOJIHUK C TOKOM;
Brnanenue skcnepuMeHTaIbHBIMUA METOJIAMU HCCIIE0BAHUS
3aBMCHUMOCTH MarHUTHOTO JIEHCTBUS KaTYIIKU OT CHJIbI TOKA B LIETIN;
YMeHune ucnonb30BaTh OJTYYEHHbIE 3HAHUS B IOBCEAHEBHOM KU3HU.
Ceemoguvie 18 Hcrounuku ceera. [IpsMonuneitHoe [TornMaHme U CIIOCOOHOCTH OOBSICHSTH (PU3NUECKUE SIBICHUS:
Aenenus pacnpoCcTpaHEHHUE CBETA. MPSIMOJIMHEITHOE pacTpocTpaHeHne cBeTa, 00pa3oBaHUE TEHU U
Otpaxenue cBeta. 3akoH oTpaxxkeHus. [1nockoe MIOJIYT€HHU, OTPAXKEHNE U MPEJIOMIICHUE CBETA;
3epKajo. YMmenue usMepsTh (POKyCHOE paccTOSTHUE COOMPAIOIIEeH JINH3BI,
[Ipenomnenue certa. ONTUYECKYIO CUITY JIUH3BI;
JInnza. ®okycHOE paccTOSHUE JINH3HI. Brnanenue skcnepuMeHTaIbHBIMUA METOJIAMU HCCIIE0BAHUS
[TocTpoenue n3o0paxeHuil, 1TaBa€MbIX TOHKOU 3aBUCHUMOCTH: N300paK€HUS OT JIaMIIbl HA PA3JIMYHbIX PACCTOSHUAX OT
nuH301. OnTudeckas cuia JIMH3bL. [ 1a3 kak JIMH3bI, yIila OTPayKEHUs OT yIJia MaJIeHHs CBETA Ha 3€pPKaJlo;
ontuyeckas cucrema. OnTudeckue npuOOpHI. [TornMaHMe cMBICITa OCHOBHBIX (PM3MYECKHUX 3aKOHOB M YMEHUE
MIPUMEHSTh UX Ha NMPAKTUKE: 3aKOH OTPAXKEHUS CBETA, 3aKOH
IIPEIOMIIEHUS CBETA, 3aKOH MPSMOJIMHENHOTO PaclpoOCTPAaHEHUSI CBETA;
Paznmuath Qokyc MH3bI, MHUMBIH (OKYC U (POKYCHOE PACCTOSIHUE
JIMH3bI, ONTHYECKYIO CHJTY JIMH3bI M ONTHYECKYIO OCh JINH3BI,
COOMPAIOIIYIO M PACCEUBAIONIYIO JIMH3bI, N300paKeHHs, JaBaeMble
coOuparoIieii 1 paccenBaroIIeH JIMH30M;
YMeHune ucnonbp30BaTh 0JIy4E€HHbIE 3HAHUS B IOBCEIHEBHON KU3HMU.
Pe3epe 3




TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKHU YUAIIUXCHA

B pezynomame uzyuenus puszuxu yuenuk 001xcen:
3HATH/MIOHMMATh

* CMBICJ NOHSITHH: IEKTPUYECKOE I10JI€, MATHUTHOE TIOJIE;

* CcMbICT (pU3NMUYEeCKMX BEJMYHH: BHYTPEHHSS DHEPIUs, TEMIlepaTypa, KOJMYECTBO TEIUIOTHI, YJEJbHAs TEIJIOEMKOCTh, BIAKHOCTb
BO3/yXa, DJIEKTPUYECKUN 3apsijl, CUJIa MIEKTPUUECKOrO TOKA, dJIEKTPUUECKOE HANPSIKEHHE, dIEKTPUYECKOE COINPOTHUBICHHE, paboTa U
MOIIHOCTB 3JIEKTPUYECKOTO TOKA, (POKYCHOE PAaCCTOSIHUE JIMH3HI,

* cMmbIca1 (U3NYEeCKHX 3aKOHOB: COXPaHEHHUS DJHEpPruM B TEIUIOBBIX mpoueccax, Oma ans ydactka wnenu, J[xoynsa-Jlenna,
MPSIMOJIMHEITHOTO PacpoCTPaHEHUsI CBETA, OTPAKEHUS CBETA;

yMeThb:

ONUCHIBATH M O0BSICHATH (PM3MYeCKHe SIBJEHHSI: TEIUIONPOBOJHOCTb, KOHBEKIIMIO, W3ITyYeHHUE, UCIIApeHHEe, KOHACHCAIUIO, KUIIEHUE,
IJIaBJICHUE, KPUCTAIUIM3ALHUIO, IEKTPU3ALHUIO TeJl, B3aMMOJCHCTBHUE JIIEKTPUUYECKHX 3apsOB, B3aMMOJEHCTBUE MAarHUTOB, JIEHCTBUE
MAarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM, TEIIJIOBOE JIEHCTBHE TOKA, OTPAKEHUE, ITPEIIOMIICHUE CBETA;

HCIO0JIB30BATh (pu3nyeckue NMPUOOPbI M M3MepUTeEIbHbIe MHCTPYMEHTHI Al M3MepeHMsl (U3MYECKHX BeJIMYHH: TEMIIEpaTyphl,
BJIQ)KHOCTH BO3/yXa, CHJIbI TOKA, HAIPSYKEHUS, SJIEKTPUUECKOTO COITPOTUBIICHUSI, pa0OTHI U MOIITHOCTHU JIEKTPUUECKOTO TOKA;
NPeACTABJATDH Pe3y/bTAaThl H3MEPEHHUI ¢ MOMOLIbIO Tald/H1, TPa@HKOB M BBISIBJISITH HA 3TOH OCHOBE SMIIMPUYECKHE 3aBHCUMOCTH:
TEMIIEPATypPbl OCTBHIBAIOILIEIO TeJIa OT BPEMEHH, CHJIbI TOKA OT HAIPSLKEHUS HA y4acTKe LENH, YIJla OTPaKeHUs OT yrila IaJIeHUs CBETa,
yIJla IPEJIOMIICHHUS OT YIJIA M1aJICHUs CBETa;

BbIPa’kKaTh PE3yJIbTAaThl U3MEPEHUN U pACYeTOB B €IMHULIAX MexX1yHapOIHON CUCTEMBI;

NPUBOIMTDH TPUMEPHI IPAKTUIECKOTO MCIIOJIB30BaHUS (PU3NYECKUX 3HAHUN O TETIJIOBBIX, JIEKTPOMATHUTHBIX SIBIICHHSIX;

pemaTh 3a4a4M Ha IPUMEHEHUE U3YyYEHHBIX (PU3NYECKUX 3aKOHOB;

OCYHIECTBJIATH CAMOCTOSTENIBHBIA MOUCK WH(POPMAIIUK €CTECTBEHHOHAYYHOTO COJEP)KAHUS C MCIOJIb30BAaHHEM Pa3IMYHbIX UCTOYHHUKOB
(y4eOHBIX TEKCTOB, CIIPABOYHBIX M HAYYHO-TOMYJISPHBIX M3AaHUH, KOMIBIOTEPHBIX 0a3 AaHHBIX, pecypcoB MHTepHeTa), ee 00paboTKy U
MpeJICTaBICHUE B PA3HBIX (POpPMax (CIOBECHO, C TOMOIIBIO TPAPHUKOB, MAaTEMAaTHUYECKUX CHMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM);
HCI0JIL30BATh TNPUOOPETEHHbIE 3HAHUS W YMEHUS B NPAKTHUECKON MAEATEIbHOCTH U TOBCEAHEBHOM MXU3HU Uil PAlMOHAIBHOIO
HCI0JIb30BaHUsA, oOecreueHus: Oe30MacCHOCTH B IPOLIECCE MCIIOJIb30BaHMS AJIEKTPUUYECKUX HPHOOpPOB, BOJONPOBOJA, CAHTEXHUKH U
ra3oBbIX MPUOOPOB.



KPATEPUU 1 HOPMBI OLIEHKHA 3HAHWI, YMEHUI 1 HABBIKOB TIPUMEHUTEJIBHO K PA3JIMYHBIM ®OPMAM
KOHTPOJIA

B ocHOBY KpUTEpHEB OIEHKH YU4eOHON AEATEIHHOCTH YJaIIUXCS TOJOXKEHBI 0ObEKTUBHOCTh M eUHBIN moaxos. [Ipu 5-0amibHoii omeHke
JUI BCEX YCTaHOBJIEHBI O0IENIAKTUYECKUE KPUTEPUH.
OneHka caMOCTOATEJbHBIX MUCbMEHHBIX M KOHTPOJILHBIX padoT
Ounenka «5» cTaBUTCS, €CJIH YUYCHHK:
1. BemmosiHua paboTy 6€3 O1nO0K U HEAOYETOB.
2. lomyctun He 6oJiee OJJTHOrO HEJ0YeTa
Onenka «4» CTaBUTCSl, €CJIM YYeHHK BBIIOJHII Pa0d0oTy NMOJHOCTBIO, HO 0IYCTHJI B HEll:
1. He Gonee oaHOM HErpy0Ooit OIIMOKK M OJTHOTO HEAOYETA.
2. He Gonee nByX HEIOYETOB.
Onenka «3» cTaBUTCS, €CJIM YYeHHUK NPABUJIBLHO BBINIOJTHHUJ He MeHee MO0JIOBHHBI padoThI MJIH I0NYCTHJI:
1. He 6onee nByx rpyObIX ommOOK MM He 0oJiee OTHOM rpyOoit ¥ 0JHOW HETpyOOil ONIMOKK M OJTHOTO HEJI0YeTa;
2. He Gonee nByx- Tpex HErpyObIX ONMIMOOK WIJIH OJTHOU HErpyOOil OMMOKK U TPEX HEJ0UYETOB;
3. Ilpu oTCYTCTBUM OIMOOK, HO MIPH HAJTUYHUU YETHIPEX-TISITU HEJJOUETOB.
OneHka «2» CTAaBUTCS, €CJIH YUYCHHK:
1. omycTuia 4uciio omuboK U HEJ0YETOB, MPEBHIIIAIONIEe HOPMY, IIPH KOTOPOH MOXKET OBITh BHICTABIICHA OLIEHKA «3».
2. Ecnu npaBUIIBHO BBITIOJHWJI MEHEE MOJIOBHHBI PaOOTHI.
3. He npuctynui K BBIMOTHEHUIO PAOOTHI.
4. TlpaBwibHO BoITIONHMII HE OoJiee 10% Bcex 3amanuil.
Kpurepuu u HOpMBI YCTHOTO OTBeTa

Ouenka «5» craBurcs B ciyyae:

1. 3HaHMs, NOHUMAaHUS, TITyOMHBI YCBOEHHUS YYaIlIUMUCS BCEro o0bema porpaMMHOI0 MaTepuaia.

2. YMeHHs BBIACNATh IJIABHBIE TIOJOXKEHUS B HW3YUYEHHOM MaTepuaie, [ejlaTh BbIBOJbI, YCTAHABIMBATH MEXKIIPEJAMETHbIE MU
BHYTPUIIPEIMETHBIE CBSA3HM, TBOPUECKU IPUMEHSThH MI0JIyYE€HHBIE 3HAHUSI B HE3HAKOMOM CUTYallUH.

3. OrcyrcTBUS OHIMOOK M HEJAOYETOB MPU BOCIPOU3BEACHWM HM3YyYEHHOIO MaTepuana, NpU YCTHBIX OTBETAaX, YCTPAHEHUS OTIENIbHBIX
HETOYHOCTEH C TOMOIIBIO JIOTIOJHUTENBHBIX BOIPOCOB YUUTENs, COOJIOJCHUS KYyJIbTYphl NMUCHBMEHHOW W YCTHOW peuH, TpaBuil o(opMiIeHHs
MUCbMEHHBIX PalOT.

Onenka «4»:

1. 3HaHue BCero U3y4yeHHOTro POrpaMMHOI0 MaTepuaa.

2. YMeHHe BBIJIENATH TJIaBHBIE MOJOKEHUS B M3YUYEHHOM MarepHaje, Ha OCHOBaHHMM (aKTOB M MPHUMEPOB 000O0IIATh, J€JIaTh BBIBOJIBI,
YCTaHABIMBATh BHYTPUIIPEIMETHBIE CBSI3U, IPUMEHSTH IOJIYYE€HHbIE 3HAHUS HA NTPAKTUKE.



3. He3nauurenbHble (HerpyObie) OMMOKU W HEMIOYETHI MPH BOCHPOM3BEICHUN M3YYEHHOTO MaTepuaya, COOOJICHINE OCHOBHBIX MPaBHUII
KyJBTYpBl TUCBMEHHOW U YCTHOM peuu, MpaBmil 0(hOPMIICHHUS TUCbMEHHBIX paloT.
Onenka «3»
(YpoBeHBb npeacTaBIeHHi, COYETAIOIIMXCS € 3JIeMEHTAMU HAYYHBIX OHSATHIA):
1. 3HaHuMe W YCBOEGHME MaTepuajla Ha YPOBHE MHHHUMAJbHBIX TpeOOBaHWHM NpOTpamMMbl,  3aTPyJHEHHE IPHU CAMOCTOSTEIIBHOM
BOCITPOM3BE/IEHNH, HEOOX0IMMOCTh HE3HAUNTENBHOM OMOIIN TIPETIOAaBaTENs.
2. YmeHue paboTaTh Ha ypOBHE BOCIIPOU3BEACHNUS, 3aTPYAHEHUS [IPU OTBETaX HA BUIOU3MEHEHHBIE BOIIPOCHI.
3. Hamnume rpy0oi OImMMOKH, HECKOJBKMX HETpPyOBIX OIIMOOK MPH BOCIPOM3BENCHHH HW3YYEHHOTO MaTephala, HE3HAYHTeIbHOe
HECOOJII0JICHNE OCHOBHBIX IPABWII KyJIbTYpPhl TUCBMEHHOW M YCTHOHM peyn, mpaBmil 0(popMIIeHNsI TMCbMEHHBIX padoT.
Onenka «2»:
1. 3HaHue M yCBOEHHE MaTepuaa Ha YpOBHE HIKE€ MUHUMAIbHBIX TpeOOBaHUI MporpamMmsl, OTJENIbHbIE MPEACTABIECHUS 00 U3yUYEHHOM
Marepuaie.
2. OrcyrcTBHE YMEHMI paboTaTh Ha YpOBHE BOCIPOU3BEICHMSI, 3aTPYTHEHUS IPU OTBETaX Ha CTaHJAPTHBIE BOIIPOCHI.
3. Hamnune HECKOJIBKUX TPYOBIX OMIMOOK, OOJBIIOrO YHCIa HErpyObIX NMpPHU BOCIPOM3BEICHHH HW3yYE€HHOTO MaTepHuala, 3HAUYUTEeNbHOEe
HECOOJII0JICHNE OCHOBHBIX IIPABWII KyJIbTYPBl TUCBMEHHON M YCTHOM peuu, paBuil 0(OpMIICHHS MTMCbMEHHBIX PadoT.
4. CtaBuTCs 3a NOJIHOE HE3HAHUE U3YYEHHOI'0 MaTepuasa, OTCYTCTBHE 3JIEMEHTAPHBIX YMEHUN U HaBBIKOB.
OneHka BbINOJTHEHNS PAKTHYECKUX (J1a00paTOpHbIX) padoT
Ounenka «5» cTaBUTCS, €CJIH YUYCHHK:
1. IlpaBuibHO OMpenenui Ielb ONbITa W BBHINOJHWI PadoTy B MOJHOM oOBeME C COONIOACHHEM HEOOXOIMMOM TOCIeN0BATEIbHOCTH
IIPOBEJICHUS OTIBITOB U U3MEPEHUH.
2. CaMOCTOSITETIPHO M PALMOHATBHO BHIOpAT M MOATOTOBHII Uil OTBITA HEOOXOJMMOE 000PYAOBAaHUE, BCE OMBITHI IPOBEN B YCIOBHSIX,
o0ecreynBaroIUX MOTYyYSHNE Pe3yIbTaTOB U BHIBOJIOB ¢ HAMOOJIBINIEH TOYHOCTHIO.
3. HayuHo rpamMOTHO, JIOTUYHO omHcan HaOmoneHus W cHopMHUpOBai BHIBOJBI M3 OMBITA. B MpencTaBIeHHOM OTYETE€ MPAaBUIBHO U
aKKypaTHO BBITIOJIHUII BCE 3aITMCH, TaOIUIBI, PUCYHKH, YEPTEXKH, rpa(pUKu, BEIYMCICHHUS U CIENIANT BHIBOIBI.
4. TlposiBisieT OpraHU3allMOHHO-TPY/IOBBIE YMEHUs (MOEP)KUBAET YHCTOTY pab0Yero MecTa U MopsA0K Ha CTOJIE, SKOHOMHO HCTIOJb3YeT
pacxo/iHbIE MaTepUabl).
5. DKCIepUMEHT OCYLIECTBIISIET 110 IUIaHY C Y4ETOM TEXHUKH O€30IIaCHOCTH U MPaBUi pabOThl ¢ MaTepUaiaMiu U 000pYyIOBaHUEM.
Onenka «4» CTaBUTCSl, €CJIM YYEHHK BBINOJHUWI TPeOOBAHUS K OLEHKeE «5», HO:
1. Bbu10 IOMyIIeHo /1Ba — TpH HeoYeTa Win 0osee 0 JHOU Tpy0oit OIMOKH M OTHOTO HEJ0YeTa.

2. 3KCHepI/IMeHT MPOBCACH HC IOJHOCTBIO WM B OIMMMCAHHUUN Ha6J'IIOI[€HI/If/'I M3 OIIbITa YYCHHUK IOOMYCTHUJI HCTOYHOCTHU, BBIBOJbI CHACJIAJI
HCITIOJIHBIC.

Onenka «3n CTaBUTCH, €CJIM YYCHHUK:

1. TlpaBuiIbHO Ompeneua 1eib OMbITa; padOTy BHIMOJIHSAET MPABUILHO HE MEHEE YeM HAaIOJOBUHY, OJHAKO OOBEM BBINOJIHEHHOW 4acTu
TaKOB, YTO MO3BOJISIET MOJYYUTh MTPABUIIBHBIE PE3YIbTAThI U BHIBOJIBI 10 OCHOBHBIM, MPUHIIUIIMAIBLHO BAXKHBIM 3a7auaM paOOThI.



2. IMogbop obGopymoBaHus, OOBEKTOB, MAaTEPHANIOB, & TaKXe pPaOOTHI MO HAadYaldy OIbBITA MPOBEN C TOMOIIBIO YUUTENS; WM B XOIC
MIPOBEJICHUS OIBITA U U3MEPEHHH ONbITa OBUTH JIOIMYIIEHBI OITMOKK B OMTUCAHUH HAOIIOICHUH, (OPMYITUPOBAHUHN BBIBOJIOB.

3. Jlomyckaer TpyOyr0 OmUMOKYy B XOJ€ JKCIepuMeHTa (B 0OBsCHEHWHU, B O(QopMIIeHHH pabOThl, B COOJIOJCHUM TPABHI TEXHUKHU
0€301MacHOCTH IIpU paboTe ¢ MaTepraiaMi U 000PYI0BaHUEM ), KOTOPAs HCIIPABIISETCS MO TPEOOBAHUIO YUUTEIIS.

OneHka «2» CTABUTCS, €CJTH YUEHHK:

1. He ompenenui caMOCTOSITETIBHO II€Nb OTBITA: BBHIMOJHUJI pabOTy HE IMOJHOCTHIO, HE TOATOTOBWI HYXHOE 00OpyIOBaHHE M 00BEM
BBITIOJTHEHHON 4acTH pabOThI HE TIO3BOJISET ClIENIaTh MPABUIILHBIX BHIBOJIOB.

2. OnbIThl, UI3MEPEHHUS, BEIYUCIICHHSI, HAOIIOIEHUS POU3BOIMINCH HEMPABUIBHO.

3. B xoze paboThl 1 B 0T4eTE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUYEHHBIC B TPEOOBAHUSAX K OICHKE «3».

4. lomyckaet nBe (u Ooiiee) rpyOble OMIMOKK B XOJ€ SKCHEPUMEHTA, B OOBACHEHHH, B O(OPMIIEHHH PAaOOTHI, B COOMIOACHUH TPABUI
TEXHUKU 0€30MaCHOCTH IPU PabOTe C BEIIECTBAMH U 000PYAOBaHUEM, KOTOPhIE HE MOYKET HCIIPABUTD JaXe 10 TPEOOBAHHUIO YUUTEIIS.

NEPEYEHDb YYEBHO-METOJJUYECKOI'O OBECIEYEHUSI JIJISI PEAJIM3ATIIMU PABOYEN ITPOT' PAMMBI
A.B. Ieppimkua ®Ousuka. 8 Ki1.: ya9eOHUK 11 0011e00pa3oBaTeNbHBIX yupexaeanii. M.: JIpoda, 201 5r.
A.E. Mapon. ®u3suka. 8 kiiacce: nuaakruueckue marepuaisl. M.: Ipoda, 2014r.
JLLA. Kupuk. CamoCTOSATENbHBIE U KOHTPOJIbHBIE paboThl. 8 kinacc. M: Unekca, 2012r.
B.W. JIykammk. CoopHUK 3ama4 o ¢usuke s 7-9 knaccos. M: [Ipocsemenne, 2012r.
Bonkor B.A. Tloypounsie pazpaboTku no ¢pusmke. 8 kiace. M.: BAKO, 2010r.
JLU. Cxpenun. JInnaktudeckuii Mmarepuai no ¢usuke 7-8. M.: [Ipocsemenue, 1989.
B.A. Opnos. Temarudeckue TecTsl 1o gusuke. 7-8. M.: Bepoym-M, 2000.
N.B. T'onoBa. ®usuka. 8 kinace. KontponbHbie paboTel B HOBOM dopmare. M.: Muaremnext-Llentp, 2011.
[Tporpammsl miist oO1ieoOpa3oBaTenbHbIX yupexaeHuil. dusuka. Actporomus. 7-11 ki. / coct. B.A. Koposun, B.A. Opnos. — 2-e usn.,
crepeoturt. — M.: JIpoda, 2009. — 334, [2]
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KAJIEHJAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne Tema ypoxka Kou- ConepxaHue ypoka Tun ypoka" O>xuzaeMblil pe3yapTaT Hara Hara
ypo BO (1OJKHBI yMETh, 3HATH) ypoka | ¢akTud
Ka qaco (**®opwa sansTi 10 eCKOTO
B Jutst earoros J10) Iiany IMpoBEa
(wenmenst | eHUs
) ypoka
1. Tennoswie asnenus— 34 uaca.
1 TexHuka 1 [IpaBuia nmoBeneHus B BBoHb1l Yyamuecs J0JKHBI 3HaTh; IIpaBuia 1
0€301MacHOCTH B KabuHeTe PU3UKHU TPU YpOK paboThI B KabuHeTe (HU3UKU
KaOuHeTe (PU3UKU BBITIOJIHEHUH JIA0OOPATOPHBIX Yyaiuecs 10IKHbI YMETb:
(TB). pabor. oOpararscs ¢ 1ad0opaTOPHBIM
000py/ToBaHUEM
2 | BxogHoe 1 Tecr no kypcy ¢usuku 7 knace | Ypok Yyamuyecs J0JKHbI 3HaTh; YIEMEHTHI 1
TECTUPOBAHUE. POBEPKU H (bu3nvecKux 3HaHUH, N3YYCHHBIX B
OIIEHKH Kypce us3uku 7 Kiacc
3HAHUN Yyaiuecs 10IKHbI YMETb:
IIPUMEHSTH NTOJTyYE€HHbIE 3HAHUSI B
penieHun HU3NIECKUX 3a/1a4
3 TermmoBoe 1 [Tpumepsl TEMIOBBIX ABICHUN. Ypok Yyanuecs A0JKHBI 3HaTh; IOHUMAaTh 1
JIBUKEHHUE. [ToHsiTHE TEMIOBOTO YCBOEHHUS CMBICT (PU3UYECKUX BEITUUHH:
Temmneparypa. nBukeHus. Temneparypa. 3HaHUH, TeMIIeparypa, CpeIHss CKOPOCTh
JIMCKpeTHOE CTpOEHHE YMEHHH, TEIJIOBOTO JABM)KEHHUS, CMBICI TIOHATHS
BCIIICCTBA, CBA3b TECMIICPATYPhI HaBBIKOB «TCIJIOBOC PABHOBECHUC
BEIIECTBA C Xa0TUYECKUM Yuammuecs JI0JDKHBL YMETh: OOBACHITD
ABKEHHEM YacTull. IIpuHnmn TMOHATUE TEILJIOBOTO ABIDKCHUSA
JEMCTBHSI TEPMOMETpA
4 | Bayrpenusis 1 BuyrpeHnnss sHeprus Tena, ee Ypok Yyaiumecs J0KHBI 3HaTh; CIIOCOOBI 2
sreprus. CrocoObr 3aBUCHUMOCTb OT TEMIIEPaTypbl YCBOEHHUSA W3MEHEHUs BHYTPEHHEHN 3HEpruu;
WU3MEHEHMUSI TeJa, arperaTHOro COCTOSTHUS 3HaHUH, IIOHUMAaTh CMBICIT (PU3UYECKUX
BHYTpEHHEU U CTENEHU JepopMaluu. YMEHUH, BEJIMYMH: KOJIMYECTBO TEILJIOTHI,
H3MmeHeHne BHYTpEHHEN HaBBLIKOB

OHCPTHUH TECJIA.

SHEPTUM COBEPIICHUEM PAOOTHI

BHYTPEHHSIS DHEPT U
Yyamuyecs N0JKHbI YMETh:




U TEIUIONEepEeIavei.

OMMCHIBATh U OOBACHATD MPOLIECC
M3MEHEHHUs BHYTPEHHEHN 3HEpruu npu
COBEpLIECHUH pabOThI U IpU Nepegade
KOJINYECTBA TEIIOTHI

Busr TermonpoBOAHOCTh Vpok VYuyamuecs J0JDKHBI 3HATh, IOHUMATh
TeIJIoTnepe1aduu. pa3IMYHBIX MaTepUAJIOB YCBOCHHUS SIBJICHUE TETUIOMPOBOIHOCTH,
TennonpoBoAHOCTE. 3HAHUMH, MPUBOJUTH IPUMEPHI TPAKTUUYECKOTO
YMEHHH, HCITOJIb30BAHUSI MATEPUAIIOB C TLIOXOMH
HaBBIKOB U XOpOILIEH TEIIONPOBOAHOCTHIO
VYuaruecs 10JKHBI YMETh: 0OBICHITh
Pa3IMYHYIO TEIUIONPOBOIHOCTh
MaTepuaioB Ha OCHOBE
MIPEACTABJICHUI O CTPOCHHUH BEIIECTBA
Koupexmus, KouBekIus B )KUIKOCTAX U Ypok VYuyamuecs J0JDKHBI 3HATh, TOHUMATh
W3JIy4YeHHE. razax. EcrectBennas u YCBOCHUSA SIBJICHUE KOHBEKIIUH, 3HATh CIIOCOOBI
BBIHYKJICHHAsI KOHBEKITHSI. 3HAHWMH, YCWJICHUS] U TOPMOKEHUS
N3nydyenue kak cnocod YMEHUH, KOHBEKTUBHBIX ITPOLIECCOB; IOHUMATH
teruionepenaud. OCOOEHHOCTH | HaBBIKOB SIBJICHUE U3TYYCHUSI
W3JIy4eHHS U TIOTJIOIICHUS Vuammuecs J0JKHBI YMETh:
SHEPTUH TEMHBIMU U MPUBOJIUTH MPUMEPHI KOHBEKTHUBHBIX
CBETJIBIMHU TIOBEPXHOCTSIMHU. JBKEHUM BO3/IyXa U KUJIKOCTU B
OO0pa3oBaHue BETpa, TATH. MIPUPO/JIE U TEXHUKE
BoasHoe oTomienue.
YCTpolcTBO M IPUHLUIL
JIEUCTBUS TEpMOca.
KoauuectBo KoandgecTBO TEILIOTHI. Ypoxk VYuammuecs A0JKHBI 3HATh; TOHUMATh
TEIJIOTHI, yIeTbHas Enpaune koaudecTBa YCBOCHUSA CMBICT (PU3HUYECKUX BEITUIHH:
TEIJI0EMKOCTh TEIJIOTHI. Y JeabHas 3HAHWMH, KOJIMYECTBO TEIUIOTHI, yAeTbHas
BEIIEeCTBA TEIJI0EMKOCTh BEIIECTBA. YMEHUH, TEIJI0EMKOCTh
®dopmyna it pacueTa HaBBLIKOB Vuammuecs A0KHBI YMETh:
KOJIMYECTBA TEIIOTHI, pacCYUTHIBaTh KOJIMYECTBO TEILJIOTHI,
perieHue 3aiay. MOTJIOIIAEMOE UJTU BBIACIIAEMOE TTPU
W3MEHEHUHU TeMIIEpaTyphl Tea
Pemenue 3agau no KonnuecTBo TEMIOTHI. Ypok — Yyanuecs A0JKHBI 3HaTh; IOHUMAaTh

TeMe: Pacuer

EqnHune! xonnuectsa

MIPAKTUKYM I10

CMBICJI (1)I/ISI/I‘-ICCKI/IX BCINYHNH:




KOJIMYECTBa TEIUIOTHL. Y AeTbHAs peLIeHUIO KOJIMYECTBO TEIJIOTHI, Y/AEIbHAas
TEIUIOTHI, TEIJIOEMKOCTh BEIIECTBA. 3aaa4 TEIJI0EMKOCTh
HEOOXOUMOM Teny ®opmyna s pacyera Yyamuecs A0JKHBI YMETb:
MIPU HAarpEeBaHUH, KOJIMYECTBA TEIJIOTHI, pacCYUTHIBATh KOJIMYECTBO TEILJIOTHI,
WM BBIIEIIAEMON pelIeHne 3a1a4. MOTJIOIAEMOE WM BBIJENIIEMOE ITPU
TEJIOM TpH W3MEHEHUHU TeMIepaTyphl Tena
OXJIAKJCHUH
9 | JJabopatopHas CpaBHEHHE KOJIMYECTB Ypok VYyamuecs 10TKHBI 3HATD;
paboTta Nel TEIJIOTHI TPU CMEIINBAHUHT MPAKTUYECKON | Yyaluecs J0JDKHBI YMETh:
«CpaBHeHUE BO/IbI pa3HOU TEMITEpaTyphI padoTHI HCIIOJIb30BaTh U3MEPUTEIIbHbBIC
KOJIMYECTB puOOPHI IS pacyeTa KOJIM4ecTBa
TETJIOTH» TEIUIOTHI, TPEACTABIISITH PE3YyIbTaThI
U3MEpEeHUNl B BUI€ TaOIUI U JIeaTh
BBIBO/IBI
10 | Pemenue 3aay Ha Pemenue 3agau Ha pacuer Ypok Yyanuecs A0JKHBI 3HaTh; IOHUMAaTh
pacueT KoJIM4YecTBa KOJIMYECTBA TEIIOTHI MPAKTUYECKON | CMBICT (U3HUYECKUX BEITUIHH:
TETJIOTHI, paboTsl KOJIMYECTBO TEIJIOTHI, Y/AEIbHAas
HE00X0IUMOTO ISl TEIJI0EMKOCTh
HarpeBaHus Tela VYyammuecs A0IKHbI YMETh:
WJTU BBIJIENISIEMOTO COCTaBJISATh YPABHEHHE TEIJIOBOTO
UM TIPH OXJTKICHUU OanaHca
11 | DHeprus ToriMaa. IIpouecc ropenns. Jueprus Ypok Yyamuecs J0KHBI 3HaTh; 4TO TaKOE
VY nenpHas TemoTa TOIUIMBA. Y I€JbHAs TEIJIOTa YCBOEHHUS TOILJIMBO, 3HATh BUJIbI TOTLJINBA
CrOpaHus TOTUINBA cropanusi. opmyna st 3HAHUU, Yyamuecs A0JKHBI YMETb:
pacuera KOJIMYECTBa TETJIOTHI. YMEHHUH, pacCYUTHIBATh KOJIMYECTBO TEILJIOTHI,
HaBBIKOB BBIJICJISIFOIIEECS] TPU CTOPAHUH
12 | Pemenue 3aa4 no VY enpHas TENI0Ta CrOpaHusl. Ypok — Yyamuecs A0JKHBI YMETb:
teMme: Pacuer dopmyna Juist pacuyera MPAKTUKYM TIO | paCCYUTHIBATh KOJIUYECTBO TEILJIOTHI,
KOJIMYECTBa KOJIMYECTBA TEIIOTHI. pEeLICHUIO BBIICIISIOLIEECS IPU CTOPAHUN
TETJIOTHI, 3a7a4
BBIJIEISIEMON IpU
CrOpaHHuHM TOIINBA.
13 | 3akoH COXpaHEHHS U HeobOpaTumocTh TETIOBBIX Ypok VYyamuecs 10KHBI 3HaTh; TOHUMATh
MIpEBPALLEHUS IIPOLIECCOB. 3aKOH COXPAHEHUSI | YCBOEHMS (bU3NIeCKnil CMBICI 3aKOH
SHEPTrUH B SHEPTUH B TETUIOBBIX 3HAHUM, COXpaHEHUs SHEPTHH B TETUIOBBIX




MCXaHUYCCKUX U

IpoIIeccax.

YMEHUH,

mnponeccax; UMCTb MPCACTABJICHUC O

TEIJIOBBIX HaBBIKOB HE0OpaTUMOCTH TEIIOBBIX MPOLIECCOB

mporeccax Yyaiuecs 10IKHbI YMETh:
IIPUMEHSTH 3aKOH COXPaHEHHUS
SHEPrUM B TEIUIOBBIX MpOIIECCax MPU
penieHun (HU3NIECKUX 3a1a4

14 | Pemenue 3agau no 3aKOH COXpaHEHUs SHEPTUH B Ypoxk — Yyamuecs J0KHbI 3HaTh; IOHUMATh

TeMe: 3aKOH TEIUIOBBIX MpOLieccax. MPAKTUKYM O | (PU3HUECKUIT CMBICIT 3aKOH

COXpaHEHHUS U peLIeHUIO COXPAHEHUS SHEPTUU B TEIIJIOBBIX

MIpEBPALLEHUS 3aaa4 nporeccax.

SHEpPruM B Yyaiuecs 10IKHbI YMETh:

MEXaHUYECKUX U IIPUMEHSTH 3aKOH COXPaHEHHUSI

TEIJIOBBIX SHEPrUM B TEIUIOBBIX MPOIIECCaX MPU

rporeccax pelieHny GU3NYECcKuX 3a/1ad

15 | JlaboparopHas Ornpenenenue yaelabHOU Ypok Yyamuecs A0JKHBI 3HaTh; IOHUMAaTh
pabota Ne2 TEIUIOEMKOCTH NPAKTUYECKON | CMBICT (PU3UYECKUX BEITHUYNH:

«Ornpenenenune METAJJINYECKOTO LUINH]IpA paboTEI KOJIMYECTBO TEIJIOTHI, Y/AEIbHAas

YAEIbHOU TEIMIOEMKOCTb

TEIII0EMKOCTH Yyaiuecs 10IKHbI YMETh:

TBEPAOTO TENa» HCI0JIb30BATh U3MEPUTEIIbHBIE
MPpUOOPHI 7Sl pacueTa yAeIbHOU
TEIJIOEMKOCTH, NPEACTABIATh
pe3yJbTaThl U3BMEPEHUN B BUJE
TaOJINII ¥ JIeTIaTh BBIBOJIBI

16 | Pemenue TeruoBbIe MPOLECCH Ypok — Yyanuecs A0JKHBI 3HaTh; OCHOBHBIE

KOMOMHUPOBAHHBIX HarpeBaHue — OXJIaxKJICHHE, IPAKTUKYM IO | GOPMYIIBI I pacy€Ta TEeTI0OBBIX

3aj]1a4 10 TEMeE: rOpeHHe TOIINBA 3aKOH pELICHUIO IIPOLIECCOB,

TCMJIOBBIC MPOILECChI COXpaHCHHs SHCPIruH. 3a1a4 Yyanecs 10JKHBI YMETh: BbIPAKATh
HE00X0IMMbIe (pU3NUECKUE BETUUHHBI
u3 (hopMyI1, MEPEXOAUTh B CHCTEMY
CH

17 | O6o6meHue N0 TeMe OtpabaTbIBalOT MOHATHS: VYpoxk Yyamuecs A0JKHBI 3HaTh; HOHUMATh

«Tennosble BHYTPEHHSS DHEPIus, cUcTeMaru3ar | CMbICT (PU3MUYECKUX BETNYMH,

SIBIICHUS» TeIuionepe1adya, KOJIM4ecTBO U U YCBOEHHBIX B pazjeine «TeraoBbie

TCIJIOTHI, YACIIbHAA

00001eHns

SIBJICHUA»




TEIJIOEMKOCTb BEILIECTBA, 3HaHUH VYyamuecs 10KHBI YMETh: PeliaTh
TeMIieparypa, HeoOpaTUMOCTh 3aJja4d Ha COCTaBJICHUE YPABHEHUS
rporecca TeIIonepe1ay, TEIUIOBOTO OanaHca

CBSI3b TEMIIEpPATyphl BEIIECTBA

C XaOTUYECKUM JIBIIKECHHEM

€ro 4acCTHLl, 3aKOH COXPaHEHUs

SHEPTUH B TETUIOBBIX

rporeccax

18 | KonTponpHas KoHTpoJIbHO-H3MEpUTEIIbHBIE Ypok Yyamuecs A0JKHBI 3HaTh; IOHUMAaTh
pabora Nel. MaTepuabl 1o TeME: MPOBEPKH U CMBICIT (PU3UYECKUX BETUYMH,
«TenaoBrle «TenaoBrle IBJIICHUS OIIEHKHU YCBOEHHBIX B pazjene «Temnossie
SIBJICHUSI 3HAHUMH SIBJICHUSI

VYyamuecs 10KHBI YMETh: PeliaTh
3a/1a4d Ha COCTAaBJICHUE YPABHEHUs
TEIUIOBOTO OajaHca

19 | IlnaBnenue u [InaBneHue U KpUcTaIM3aUUA. | Y POK Yyamuecs A0JKHBI 3HaTh; IOHUMAaTh
OTBEPJICBAHUE TemnepaTypa 1uIaBiIeHUsS YCBOCHUSA SIBJICHUE TUTABJICHUS U
KPUCTAJUTMYECKUX BemecTBa. ['paduk muaBneHus 3HAHUM, KpUCTAJUTU3ALUH
ten. 'paduxu W KPUCTAJUTU3ALNH. YMEHHUI, Yuanuecs JI0KHBL YMETh: OOBSICHSITh
MIJIaBJICHUS U HaBBIKOB SIBJICHUE TUTABJICHUS U
KpUCTAJUTU3ALUH KpUCTAJUTU3ALUH
BEILIECTBA.

20 | YnaenbHas TemioTa VY nenbHas Terora masieHus. | KomOuHMpoBa | Yuaiuecs JIOJKHBI 3HATh; CMBICI
TJIABJICHUS. @opMyiia pacyeTa KOJIMYECTBA HHBIA YPOK (U3HYECKUX TTOHSATHH: yAelbHas
Pemenue TETJTIOTHI, HEOOXOAUMOM ISt TEIJIOTA IUIABJICHUS
rpadUUecKux 3aaad. TIJIaBJICHUS VYyamuecs 10KHBI YMETh: PeliaTh

rpaduyeckue 3a1auu

21 | Pemenue 3ama4 1o VY ienbHas TEIIoTa MIaBJICHUS. Ypok — VYuaiuecs A0JOKHBI 3HATh; CMbICIT
teme: [lmaBnenue u ®opmyna pacyeTa KOJIM4eCTBa IMPAKTUKYM 0 | (PM3HUYECKUX MMOHSATHH: yAelbHas
OTBEPJICBAHUE TETJIOTHI, HEOOXOAUMOM ISt PELICHNIO TEIIOTA TIABJICHUS
KPUCTAITIMUCCKUX NJIaBJICHUSA 3a1a4q Yyamuyecs J0KHbI YMETh: PEIIATh
TeJl. AHATUTUYECKUE 3a/1a4u

22 | Ucnapenue. Ucnapenue. CxopocThb Ypok Yyamuecs A0JKHBI 3HaTh; IOHUMAaTh
Konnencanus. ucrnapenus. HaceleHHbIN 1 YCBOCHUSA SIBJICHUE UCTIAPEHUS M KOHACHCAIINHT
Hacpiiennslii u HEHACBIICHHBIN T1ap. 3HaHUM, Yuammuecs IOJDKHBL YMETh: OOBSICHSITh




HEHACBIILICHHBIN nap.

YMEHUH,

SABJICHHUEC UCITAPCHUA U KOHACHCAIIUN

HaBBIKOB
23 | Kunenue. Y nenpHas Kunenue. 3aBucumMocThb Ypok Yyamuecs J0KHbI 3HaTh; IOHUMATh 8
TeIioTa TEeMIIEpaTypbl KUIIEHUS OT YCBOEHHUS CMBICT (PU3NYECKUX MTOHSITHI:
napooOpazoBaHus U JaBJICHUA. Y eNbHas TeIoTa 3HaHUH, yZenIbHas TeIIoTa apooOpa3oBaHus
KOHJICHCALlUU napoo0Opa3zoBaHusl. YMEHHUH, 1 KOH/ICHCAIlMU; IOHUMATh SIBJICHUE
Hcnonp30BaHue sHEPrUM napa HaBBIKOB KUTICHUS
VYyamuecs 10KHBI YMETh: OOBIACHSITH
IIPOLIECC KUIIEHUS JKUJIKOCTH
24 | Pemenue 3a1a4 1o Kunenue. 3aBucumocts Ypok — Yyamuecs A0JKHBI 3HaTh; IOHUMAaTh 8
teMe: Kunenue. TEeMIIEpaTypbl KUIIEHUS OT MPAKTUKYM IO | CMBICT (PU3UYECKUX MTOHSITHI:
VY nenpHas TemioTa JaBJICHUA. Y eNbHas TeIoTa pEeLIeHUIO yZeIbHas TeIIoTa NapooOpa3oBaHus
napooOpa3oBaHUs U napooOpa3zoBaHMUsL. 3a7a4 Y KOH/JICHCAIIMU; IOHUMATh SBJICHUE
KOHJICHCALlUU KUTICHUS
Yuyamuecs A0IKHbBI YMETh peliarh
rpaduyeckue 3a1a9u
25 | Pemenue VY aenbHas TEIJIOTA MJIABJICHUS. | YPOK — VYuaiuecs A0JOKHBI 3HATh; TOHUMATh 9
KOMOMHUPOBAHHBIX dopmyna pacuera KOJIUYECTBA MPAKTUKYM IO | CMBICT (PU3NYECKUX MTOHSITHI:
3aJ1a4 10 TETJIOBBIM TEII0ThI, HEOOXOIUMON IS peLIeHUIO yZeIbHas TeIIoTa MapooOpa3oBaHus
nporeccam IIJIaBJICHHUS. 3aaa4 1 KOHJICHCAllMU; IOHUMATh SIBJICHUE
VY nenbHas Temiora KUIICHUS
napoo0Opa3zoBaHusl. Yuaiuecs 1071KHbI YMETh:
pelarh aHAIUTUYECKUE 3a0a4U
26 | BrnaxHocTh BO3yXa. OTtHOcUTeNbHAS BIAXHOCTh Ypox Yuamuecs 10JKHBI 3HaTh; TOHSATHE: 9
CriocoOsl Bo3/lyxa. HachlmeHHbli nap. YCBOEHHUS BJIQXKHOCTH BO3/yXa
OIIpeACIICHUS Touka pocel. ['urpomerpsl, 3HaHUM, Yyamuecs A0JKHbI YMETh:
BJIQ)KHOCTH BO3/yXa ncuxpometpsl. [IpakTuueckoe YMEHHUH, OTIPEEIATh BIAKHOCTb BO3/lyXa NpU
3HAYEHHUE BIAXHOCTU BO3yXa. | HAaBBIKOB IIOMOIIY ICUXPOMETPa
27 | Pemenue 3a1a4 no OTtHOCHUTENbHAS BIKHOCTD Ypok — Yyanuecs A0JKHBI 3HaTh; MOHSITHE: 9
TeMe: BrnaxxHocTh Bo3/lyxa. HachleHnHsli nap. MPAaKTUKYM IO | BIAXHOCTH BO3JyXa
BO3JlyXa peLIeHUIO Yyaiuecs 10IKHbI YMETh:
3aaa4 OTIPEENATh BIaXKHOCTh BO3/1yXa B
XOJI€ pelIeHHUs 3a/1a4
28 | JlaboparopHas N3mepenne BiaxHOCTH Ypok Yyanuecs A0JKHBI 3HaTh; MOHSITHE: 10
pabota Ne3 BO3/yXa MPAKTUYECKOM | BIAXKHOCTH BO3JIyXa




«3mepenue paboTsl Yyamuyecs A0JKHbI YMETh:
BJIAKHOCTH OIIPENEIATh BIAXHOCTh BO3AyXa IPH
BO3J1yXa» IIOMOIIIM IICUXPOMETpa

29 | Pabota mapa u raza Termossie aurarenu. KIT/] Ypok Yyanuecs A0JKHBI 3HaTh; MIOHSITHUS: 10

IIPU PACILIUPEHUMU. TEIJIOBOTO JBUTATEIISL. YCBOCHUSA JBUTaTeNb, TEIUIOBOM JABUTATEIb,
KIIJI TermoBoro 3HaHUM, [IOHUMAaTh CMBICI KO3 PuIMeHTa
JIBUTATEIIS YMEHHUI, MOJIE3HOTO JEHCTBUS

HaBBIKOB Yyamuecs A0JKHBI YMETb:
BBIYHCIIATE KOYPPUIIMEHT M0JIE3HOTO
JEUCTBUS

30 | Pemenue 3a1a4 no Tennossie nqurarenu. KII/{ Ypoxk — Yyamuecs 10JKHbI 3HaTh; OHATHS: 10
teme: KII/] TEMJIOBOTO JBUTATEIIA. MPAaKTUKYM IO | JBUIaTelb, TEIJIOBOW JIBUTATENb,
TEIJIOBOTO PELICHHIO [IOHUMAaTh CMBICI KO3 PuImeHTa
JBUTATEIIS 3a7a4 MIOJIE3HOTO ACUCTBUS

Yyamuecs A0JKHBI YMETb:
BBIYHCIIATE KOYPPUIIMEHT M0JIE3HOTO
JNENCTBUSA

31 | JBurarens JIBurarenyu BHyTPEHHETO Ypok Yyanuecs A0JKHBI 3HaTh; Pa3JIMYHbIC 11
BHYTPEHHETO CrOpaHusl: yCTPOMCTBO, YCBOCHUSA BU/IbI TETUIOBBIX MAILIMH
cropanus. [lapoBast MPUHIIUIT JEHCTBUS, 3HAHUU, Yyamuecs A0JKHBI YMETb:

TypOuHa IIPUMEHEHHE. Y CTPOUCTBO U YMEHUH, IIPUBOJUTH IIPUMEPBI UX
MIPUHIIUI JEHCTBUS MapoBOil HaBBIKOB MIPAKTUYECKOT'0 UCIIOJIb30BAHMS
TYpOUHBI.

32 | O6o0mmenme ®dazoBble IEPEXOIbI, Ypok VYyamuecs 10KHBI 3HaTh; TOHUMATh 11
Marepuaa 1o Teme: M3MEHEHUE DHEPIreTUYECKOT0 IIPAKTUYECKOW | (U3UUECKYIO CYITHOCTh U3MEHEHUS
N3menenne COCTOSIHMS BEIIECTBA IIPU paboThl arperaTHbIX COCTOSIHMM BELIECTBA
arperaTHbIX (ha30BBIX MTEPEX0/Iax.

COCTOSIHUM
BEILIECTBA

33 | [loaroToBka K Pemenue 3ajau 1o Teme: Ypok VYuaiuecs A0JOKHBI 3HATh; TOHUMATh 11
KOHTPOJIBHOM «3MeHeHne arperaTHbix IPaKTUYECKOW | (PU3UUECKYIO CYITHOCTh U3MEHEHUS
pabote COCTOSIHUM BEIIECTBAY paboThI arperaTHeIX COCTOSIHUI BEILIECTBA

Yuamnecs 10JHKHBI YMETE: peNIaTh
3azauu 1o teme «3MeneHue
arperaTHbIX COCTOSIHUM BEIIECTBA»




34 | KonTpoapHas Pemenue 3agau no reme: Ypok Yyamuecs A0JKHBI 3HaTh; IOHUMAaTh 12
pabota «/3MeHeHne arperaTHbIx MIPAKTUYECKOHN | (PM3MUECKYIO CYITHOCTh U3MCHECHHUS
No2"M3menenne COCTOSIHHIA BEUIECTBA» paboThI arperaTHeIX COCTOSIHUI BEILIECTBA
arperaTHbIX VYyamuecs 10KHBI YMETh: peliaTh
COCTOSTHHIA 3agaun 1o teme «3meHnenune
BenlecTna" arperaTHbIX COCTOSIHUI BEIIECTBAY

11. Dnekmpuueckue sa6aenusn — 37 uacos.

35 | Dnexrpuzanus Tei CrocoObl  3NIeKTpU3alMu  Tell. | Y POK VYyamuecs 10KHBI 3HaTh; TOHUMATh 12
npu [TonoxurenpHbIe U | YCBOCHHS (U3HYECKU CMBICIT TIOHSATHS:
CONIPUKOCHOBEHUH. OTpHIIATENIbHBIC  3apsjbl, WX | 3HAHHH, ANEKTPUYECKUH 3apsi]l
B3anmonericteue B3aUMO/JICHCTBHE. YMEHUH, Yyanuecs A0JKHBI YMETh:
3apsPKCHHBIX T HaBbIKOB OIIUCHIBATEL B3aUMOJEHCTBHE

AIEKTPUUECKUX 3aPsI0B

36 | DnexTpockor. YcTpoicTBO, MPUHIIKI JEHCTBUS | YPOK VYyamuecs 10MKHBI 3HATD; 12
[IpoBoaHMKHM U Y Ha3HA4YEHHE AJIEKTPOCKOA. YCBOCHUSA YCTPOUCTBO 3JEKTPOCKOTIA, CTPOEHUE
HETPOBOHUKHU OOBsicHEeHUE AIIEKTPU3AIUH Tell 3HaHUM, MIPOBOIHUKOB U JIUDJIEKTPUKOB
AJEKTPUYECTBA MIPU COMPUKOCHOBEHUH, YMEHUH, VYyamuecs 10MKHbI YMETh:

CYIIECTBOBaHUE MPOBOTHUKOB U | HABBIKOB OTIUCHIBATh U OOBSICHATH YCTPOUCTBO
JTUDJIEKTPUKOB Y TIPUHIUI JCUCTBUSA JIEKTPOCKOTA

37 | DnexTpuueckoe DNEeKTPUYECKOE TOJIE. Ypok VYyamuecs 10KHBI 3HaTh; TOHUMATh 13
noJse. Jlenumoctsb DNEeKTPUUYECKUE CUJTTBI YCBOEHHUS CMBICJI TIOHATHUS «IJIEKTPUUYECKOE
ANEKTPUUECKOTO B3aUMOJICHCTBUSI. 3HaHUH, M0JIE», AMEKTPOH, B3aUMOCBS3b MEXTY
3apsiga. DJIEKTPOH. YMEHHUH, BEJIMYMHOM U KOH(]UTyparen
3aKOH COXpaHEHMUSI HaBBIKOB DJICKTPHUYCCKOTO 3apsija U
ANEKTPUUECKOTO XapaKTEPUCTUKAMU SJIEKTPUUIECKOTO
3apsja. MoJIst

VYyammuecs A0IKHbI YMETh:
OTUCHIBATh B3aHMO/ICHCTBHE
AIEKTPUUECKUX 3apsI0B

38 | Pemenue 3agau nmo JenuMOocCTb 3JIEKTPUYECKOTO Ypok — VYuaiuecs A0JOKHBI 3HATh; TOHUMATh 13

TeMe: 3aKoH 3apsna. DIEKTPOH. 3aKOH MPAKTUKYM CMBICJI TIOHATHUS «IJIEKTPUUECKOE

COXpaHCHHUS
ANEKTPHUUECKOTO
3apsiza.

COXPaHEHHS IIEKTPUIECKOTO
3apsija.

10 PEUICHUIO
3a71a4

10JIE», MIEKTPOH, B3aUMOCBSA3b MEXIY
BEJIMYMHOM U KOH(]UTyparen
JIIEKTPUYECKOTO




Vuyaruecs 10KHB YMETh:
IMPUMCHATH 3aKOH COXpaHCHUA
QJICKTPUYCCKOTO 3apsaa K pCIICHUIO
Ka4C€CTBCHHBIX 3a1a4

39 | Ctpoenue aToma. Crpoenue atoma. [IpoTOHBL. Ypok-3BpuKka | Yyaumecs A0DKHbI 3HaTh; CTPOCHHE 13
OOmbsicHeHne Helitponsl. Monsl. Ilepenaua aTOMOB,

AIIEKTPUYECKUX 4acTH IEKTPUUECKOTO 3aps/ia, Yuammuecs JI0JDKHBL YMETh: OOBACHITD
SIBIICHU MPUTSDKEHNE HE3aPSKEHHBIX Tell IIPOLIECC IEKTPU3ALUH, IEpeaaun

K 3apsyKEHHOMY Ha OCHOBE 3apsaa

3HaHUM O CTPOCHUM aTOMA.

40 | DNEKTPUYECKUN TOK. DNEeKTPUYECKUN TOK. Ypok Yyamuecs A0JKHBI 3HaTh; MIOHSITHE 14
Hcrounuku Hcroynnkn Toka. YCTPOUCTBO U |  YCBOECHUSA «IIOCTOSIHHBIN DJIEKTPUYECKHUM TOK,
AJIEKTPUYECKOTO NeMcTBHE ralbBaHUUECKUX 3HaHUH, HCTOYHUKHU TOKA, Pa3JIMYHbIE BU/]IbI
TOKa. 3JIEMEHTOB, AKKYMYJISITOPOB. YMEHHUH, HCTOYHUKOB TOKa

HaBBIKOB Yyamuecs A0JKHBI YMETb:
ONMCHIBATh U OOBACHATH MPUHLINIT
JEMCTBUSI ICTOYHMKOB TOKA

41 | DnexkTpuyeckas O06o3HaueHUe JIEMEHTOB Ypok Yyanuecs A0JKHBI 3HaTh; 3JIEMEHTBI 14
LIENb U €€ COCTaBHbIE JIEKTPUYECKON LIENU U NpaBUja | YCBOEHHUSA LI Y, TpaBUjIa COCTaBJICHUS
YacTH. €e COCTaBJICHHS U M300paKCHUs. | 3HAHUH, ANIEKTPUYECKUX LIenei

YMEHHUI, Yuanuecs JI0KHBL YMETh: COOUPATh

HaBBIKOB MIPOCTEMIINE IJIEKTPUIECKUE LIENHU T10
3aJIaHHON CXeME, YEPTUTh CXEMBI
COOpaHHOM AIIEKTPUUYECKON IeTTH

42 | Pemenue DNEeKTPUYECKUN TOK. VYpok — Yyanuecs A0JKHBI 3HaTh; 3JIEMEHTBI 14
rpaduUecKux 3amay HcTouHuKH TOKA. MPAKTUKYM LIeNH, paBUjIa COCTaBJICHUS
10 TeME: O0603HaUeHHUE PITEMEHTOB 10 PCIICHUIO | 3IEKTPUYECKUX Lienei
DNEeKTpUUYECKUHN TOK JIEKTPUYECKOM 1IeNu U npaBwia | 3ajay Yuamuecs 10KHBI YMETh: COOMpPATh

€€ COCTaBJICHUS U NU300paXKeHUSL. MIPOCTENIINE ANEKTPUUYECKUE LIETIH T10
3aJIaHHON CXeME, YEPTUTh CXEMBI
COOpaHHOM AIIEKTPUYECKOH IeTH
43 | DneKTpu4ecKHil TOK Crpoenue metaina. [Ipupona KomOuHMpoB | Yyaminecs A0KHBI 3HAaTh; CTPOCHHE 15

B METaJlJIaX.
JHencTBus
AIEKTPUUECKOTO

3J1. TOKa B MeTasuiax. [ericTBus
NEKTPUYECKOTO TOKA.

AHHBIA YPOK

MeTajula, IOHUMAaTh PUPOLY
IIEKTPUYECKOr0 TOKA B METAJIJIaX
Yuammuecs IOJDKHBL YMETh: OOBSCHSITh




TOKA. NENCTBUS SJEKTPUIECKOTO TOKA,
MIPUBOJUTH NPUMEPHI TPUMEHEHUS
44 | HampaBnenue Hampasnenue Toka B Ypok Yyamuecs 10KHbI 3HATh; 15
ANEKTPUUECKOTO npoBoaHuke. Cuiia Toka. YCBOCHUSA (U3HUYECKUI CMBICT MIOHSATHUS «CHITA
Toka. Cuia Toka. SIBneHne B3aUMOJIECHCTBUSI 3HAHWH, TOKa», €IMHUILY CHJIBI TOKA
Enunune! cuiibt MIPOBOTHUKOB C TOKOM. YMEHHUH, Yuanuecs JI0KHBI YMETh: OOBSICHSITh
TOKa. HaBbIKOB SIBJICHUE B3aUMOJECHCTBUS
MIPOBOJIHUKOB C TOKOM
45 | Amnepmerp. AMIiepMeTp, ero Ha3HaueHHE U KomOuHMpoB | Yyaminecs A0KHbI 3HATh; 15
N3mepenue cuibl BKJIIOYEHHE B 11eMb. [{ena AHHBIA YPOK | YCTPOMCTBO M Ha3HAYECHUS
TOKA. JIEJICHHS] TIKaJIbI Ipudopa. amIiepMeTpa, MpaBuia BKIIOYCHUS B
LIeTlb aMIIepMeTpa
Yyamuecs A0TKHBI YMETh: BKIIOYATh
aMIIepMETp B IEIb, U3MEPATH C €ro
MTOMOIIIBIO CHIJTY TOKA B IIETIH
46 | Pemenue 3a1a4 no Hamnpasnenue Toka B Ypoxk — VYyamuecs 10TKHBI 3HATD; 16
teme: Cuia Toka. npoBoaHuke. Cuna Toka. llena IIPAKTUKYM (U3HUECKU CMBICIT TIOHSATHUS «CHJIa
Enunaune! cuiibr JICJICHHS IIKaJIbI Ipuoopa 10 PEIEHUIO | TOKa», €AUHUILY CHIIBI TOKA
Toka. 3mepenne 3a/1a4 Yyamuecs A0JKHBI YMETh: BKIIKOYATh
CHUJIBI TOKA. aMIIepMETp B IEIb, U3MEPATH C €ro
MTOMOIIIBIO CHITY TOKA B IIETIH
47 | JlaboparopHas COopKka AMEeKTPUIECKOM e U Ypok Yyamuecs A0MKHBI 3HaTh; TpaBuia 16
pabota Ned «Coopka M3MEPEHHUE CHIIBI TOKA B €€ MIPAKTUYECKO | BKIIIOUEHHUS B IIENb aMIiepMeTpa
ANEKTPUUECKON 1enHn Pa3IMYHBIX y4acTKaxX 1 paboTsI Yyamuecs A0TKHBI YMETh: BKIIOYATh
Y U3MEPEHUE CHIIbI aMIIepMeTp B IeIb, U3MEPATH C €ro
TOKa B €€ MTOMOIIIBIO CHIJTY TOKA B IIETIH
Pa3IUYHBIX
Y4aCTKax».
48 | DnekTpuyeckoe Hamnpsoxenue. Eaununa Ypok VYyamuecs 10TKHBI 3HATD; 16
HaIpsKEHUE. HanpspkeHus — BoJibT. YCBOEHHUS (U3HYECKUI CMBICT TIOHSATHUS
Enunutet 3HaHUM, HATIPSHKEHUEY, SAMHUITY HAPSKEHUS
HaIpsKEHUS. YMEHUH, Yuanuecs JI0KHBI YMETh: OOBSICHSITh
HaBBIKOB

SABJICHUEC DJICKTPUICCKOT'O
HaIpsKCHUA




49 | BoapT™eTp. BoubT™MeETp, €ro Ha3HaueHHue 1 Kom06unupoB | Yuaiuecs 10JKHBI 3HATD; 17
N3smepenne MpaBuiia BKJIKOYEHUS B LEIb. AHHBIA YPOK | YCTPOMCTBO M Ha3HAYECHUS
HaIpsKEHUSI. BOJILTMETpA, MPaBUJIa BKIIOYCHUS B
LIEeTIb BOJIbTMETpA
Yyamuecs A0MKHBI YMETh: BKIIOYATh
BOJIETMET)P B II€Mb, U3MEPSTH C €ro
MMOMOIIIBIO HAMIPSIKEHUE HA YYaCTKE
1enu
50 | Pemenue 3amay no Hanpsioxenue. Enqunania Ypok — Yyanecs A0JKHBI 3HATh; 17
TeMe: HarpsKkeHus — BoJbT. MPAKTUKYM (U3HYECKUI CMBICT TIOHSATHUS
DneKTpuyecKoe 10 PELICHUIO | «HAIPSHKEHUEY», CIUHUILY HATIPSKEHUS
HaIpsKeHUe. 3aaa4
Euannel
HaIpsKEHUSL.
51 | JlaboparopHas N3MepeHne HanpsHKeHHs Ha Ypok Yyamuecs A0JKHBI 3HAaTh; MpaBuia 17
pabota Ne5 Pa3IMYHBIX y4acTKaxX MIPAKTUYECKO | BKIIFOUEHHUS B IIEMb BOJIBTMETPA
«3mepenue NEKTPUYECKON LETH i paboThI Yyamuyecs J0JKHbI YMETh: BKIOYaTh
HaIpsHKEHUs Ha BOJIETMETP B II€Mb, U3MEPSTH C €ro
Pa3IUYHBIX MTOMOIIIBIO HAMIPSIKEHUE HA YYaCTKE
ydacTkax 1enu
AIEKTPUYECKOMN
eI
52 | 3aBUCUMOCTH CHJIbI 3aBUCUMOCTD CUJIBI TOKA OT Ypok Yyamuecs A0JKHBI 3HaTh; IOHSITHE 18
TOKa OT CBOWCTB MPOBOTHHKA. YCBOEHHUS AJIEKTPUYECKOTO CONIPOTUBIICHHUS,
HaIpsKEHUS. DNeKTpHHecKoe ConpoTHBIeHue, | SHAHAM, €AMHUILY COMTPOTHUBIICHUS
DneKTpuYecKoe . YMCHUH, Yuanuecs JI0KHBL YMETh: OOBSICHSITH
o0OBbsicHeHUE (PU3NYECKON
COIIPOTUBJICHUEC HaBBIKOB HaJIM4Me CONPOTUBJICHUS IIPOBOJHHUKA
MIPOBOTHUKOB. CYIHOCTH CONPOTHBIICHHL. Ha OCHOBE MPEJCTABICHUIN O CTPOEHUH
E IMHUIIBI Enununa conporusnenuss — Om BelllecTBa
CONPOTHBJICHUSI.
53 | Pemenue 3aga4 nmo 3aBHCUMOCTD CHJIBI TOKA OT Ypok — Yuaiuecs A0JKHBI 3HATh; TTOHSITHE 18
TeMe: 3aBUCUMOCTh CBOWCTB MPOBOTHHKA. MPAKTUKYM AJIEKTPUYECKOTO CONIPOTUBIICHHUS,

CHJIbI TOKA OT
HaIps>KCHUA.
DIIEKTPUYECKOE

DNEKTPUUYECKOE COITPOTUBIICHHE,
o0BbsicHeHUE (PU3NYECKON

10 PEIICHUIO
3a71a4

CAVMHUIY COTIPOTUBJICHUA
Yyamuecs JOJIXKHBI YMECTh: 00BACHATH
HAJINYHUC COMMPOTUBIICHUSA IPOBOJHUKA




CONPOTHBIICHUE CYIITHOCTH CONPOTHUBIICHUS. Ha OCHOBE MPEJCTABICHUIN O CTPOEHUH
IIPOBOJJHUKOB. BEIIECTBA
54 | 3akon Oma ass 3akon OMa JyIsl y4acTKa L. Ypok VYyamuecs 10TKHBI 3HATD; 18
ydacTKa LEMu. YCBOEHHUS ¢du3nveckuit cMpIca 3akoHa OMa JuIst
3HaHUM, y4acTKa Lelnu
YMEHHUH, Yyamuecs JTOJDKHEL YMETD:
HaBBbIKOB MPUMEHSTH 3aKoH OMa 1 yyacTKa
[[ENU TIPU PEeIIeHUN PUINIECKUX
3a/1a4
55 | Pemienue 3ama4 1mo 3akon OMa Jyist y4acTKa Ielu. Vpoxk — Yuyamuecs J10JDKHBI 3HAT, 19
teme: 3akodH Oma MIPaKTHKYM busnueckuii cMbIch 3akoHa OMa TSt
JUI y4acTKa Lemnu. 10 PCIICHUIO | yyacTKa LEenu
3a1a4q Yyamuecs A0JKHBI YMETb:
IMPUMEHSTH 3aKoH OMa 1 yyacTKa
[[ENU TIPU PEeIIeHUN PU3NIECKUX
3aj1a4
56 | Pacuer 3aBUCUMOCTb COIIPOTHUBIICHUS KomOnHMpoB | Yyanimecs A0HKHBI 3HaTh; TOHUMATh 19
CONPOTHBIICHUS IIPOBOJIHHIKA OT MaTEpUaIIa, aHHBIM YPOK | 3aBUCHUMOCTb JJIEKTPUUECKOIO
IIPOBOHUKA. JUTHHBL, TLTOMIA/H TTOTIEPETHOTO COINPOTHBIICHUS IPOBOJAHUKA OT €TO
VY aensHOE cedenns. Y IebHOE JUIMHBI, IJIOLAAN OTIEPEYHOTO
COINPOTHBIICHUE CEUEHUs U MaTepuaia
conpoTuBcHye. PopMyna 1t Yuammuecs JI0JDKHBI YMETh: OOBACHITD
pacuera CONpOTHUBIECHUS [IPYYHHBI 3aBUCHMOCTH
IpOBOJIHMKA SJICKTPUYECKOT'O0 CONMPOTHUBIICHHUS OT
pa3MepoB NMPOBOTHUKA U poJia
BEIIECTBA
57 | Pemenue 3agau Ha Pemenue 3agau Ha pacuer Ypok Yyamuecs A0JKHBI 3HaTh; IOHUMAaTh 19
pacuer COTIPOTHUBIICHHUS MTPOBOTHUKA IIPAKTHUYECKO | 3aBUCHUMOCTD AJIEKTPHUUECKOIO
CONPOTHBIICHUS 1 paboTEI COINPOTHBIICHUS IPOBOJHUKA OT €TO
IIPOBOJHHKA JUIMHBI, IJIOLAAN TOTIEPEYHOTO
CEUEHUs U MaTepuaia
VYyammuecs A0IKHbBI YMETh:
MIPUMEHATH 3Ty 3aBUCUMOCTb MPHU
penieHun HpU3NIECKUX 3a1a4
58 | JlaboparopHas Peocrat, ycTpoiCTBO, NpPUHIIMI Ypok Yyamuecs J0JKHBI 3HATh; 20




pabota Ne6 paboThI, Ha3HAYEHHE. IIPAKTHUYECKO | YCTPOICTBO M Ha3HAYEHHE peocTaTa
«PerynmupoBanue PerynupoBaHue cuibl Toka i paboThI Yyamuecs A0JKHbI YMETh:
CHJIBI TOKA peocTaTom 10JIb30BaThCSl PEOCTATOM IS
peocTaToM». pEryaupOBaHUs CUJIBI TOKA
59 | JlaboparopHas Ornpenenenre COMPOTUBIICHUS Ypok Yyamuecs 10TKHBI 3HATD; 20
pabota Ne7 IIPOBOJIHHUKA C TIOMOIIBIO IIPAKTUYECKO | YCTPOMCTBO M HA3HAYECHUS
«Ornpenenenune amrnepMeTrpa 1 BOJIbTMETpa 1 paboTEI amIepMeTpa, lpaBuia BKIIIOUEHUS B
COIIPOTUBJICHUSA LIEeNb aMIIEpMETpa; YCTPOUCTBO U
IMpOBOAHUKA C Ha3HA4YCHHUA BOJIbTMETPA, ITPpaBUJIa
IIOMOIIIBIO BKJIFOUCHUSA B LICIIb BOJIBTMCTpPA
aMIiepMeTpa 1 Yyamuecs JOJIXKHBI YMCTh.
BOJIbTMETPa» OTIPEEIATh CONPOTUBIICHUE
IIPOBOJHUKA
60 | IlocnenoBaTenbHOE [TocnenoBarensHoe coenunenre | KomOuHHUpOB | Yuaiuecs IOJDKHBI 3HATH; YTO TaKOE 20
COEJIMHEHNE MIPOBOIHUKOB aHHBIM YPOK | ITOCJIEIOBATEIBHOE COEIMHEHUE
MIPOBOTHUKOB IIPOBOJHUKOB, KaK OIPEAEISAETCS cuia
TOKa, HAIIPSAKCHUC U COITPOTHUBJICHUC
LIENU IPU MOCIEA0BATEILHOM
COCINMHCHHUU
Yyamuecs JOJKHBI YMETh: PCIIaTh
3aJ1auM Ha IPUMEHEHUE 3aKOHOB
MIOCJIEIOBATEIBLHOIO COEIMHEHUS
IMPOBOAHHKOB
61 | Pemenue 3agau nmo ITocnenoBarenbHOE COCAUHEHUE Ypok — VYuaiuecs A0JOKHBI 3HATh; YTO TaKOE 21
TeMe: IIPOBOTHUKOB MPAKTUKYM MIOCJIEJIOBATEIBLHOE COEIMHEHUE
ITocnenoBarensHOE 10 PEIICHHUIO | MPOBOJHUKOB, KaK ONPEAEIAETCS CHla
COCIMHCHUEC 3aja4 TOKAa, HAIPSLKCHUC U COIIPOTHUBIICHUEC
IIPOBOTHUKOB LIENU IpU MOCIEA0BATEILHOM
COCINMHCHHUU
Yyamuecs JOJOKHBI YMETL: PCIIAaTh
3aJ1auM Ha IPUMEHEHUE 3aKOHOB
MIOCJIEIOBATEIBLHOIO COEIMHEHUS
IMPOBOAHHKOB
62 | IlapannenbHoe [TapannensHOE COETMHEHNE Kom06unupoB | Yuaiuecs I0JDKHBI 3HATh; YTO TaKOE 21




COCAUMHCHUC
IMPOBOAHHUKOB

IMPOBOAHHUKOB

AHHBIA YPOK

napajjieJibHOC COCIUHCHUC
IMPOBOAHUKOB, KaK OIIPCACIACTCA CHUJIa
TOKa, HAIPSAKCHUC U COITPOTHUBJIICHUC
LCIH IpU MapalyieJIbHOM COCAUHCHUN
Vyariuecs 10IKHBI YMETh: peuiaTtb
3aa4i Ha MPUMCHCHHEC 3aKOHOB
napajjieJIbHOIO COCANHCHUS
IMPOBOAHHKOB

63 | Pemenue 3amay no [TapannensHOE coenMHEHUE Ypok — Yyamuecs A0JKHBI 3HaTh; YTO TAKOE 21
teMme: [lapamnensHoe IIPOBOTHUKOB MPAKTUKYM [apajuleIbHOE COEANHEHNE
COEJIMHEHNE 10 PELIEHUIO | TIPOBOJHUKOB, KaK OMPEIEISAETCS cuja
IIPOBOJTHHUKOB 3aj1a4 TOKa, HaIPsPKCHUE U CONPOTUBIICHUE
L[ENU IpY MapajuIeIbHOM COEAUHEHNN
VYyamuecs 10KHBI YMETh: PeliaTh
3aJ1auM Ha IPUMEHEHHE 3aKOHOB
[apajuIeIbHOTO COEAMHEHHUS
MIPOBOTHUKOB
64 | JlaboparopHas [lenu ¢ mocnenoBaTeabHBIM U Ypok Yyanuecs A0JKHBI 3HaTh; Kak 22
pabota Ne8 NapajuleIbHBIM COEAMHEHUEM U IIPAKTHYECKO | OIpeneNsieTcs cuja TOKa, HalpshKeHUe
«IlocnenoBarenbHOE UX XapaKTepUCTHKH (0O1mme 1 paboTEI Y COIIPOTHUBIICHUE LIENU IIPU
U napajuieIbHOe HaIpspKEHUE, CONTPOTUBJIEHHE, MIOCJIEIOBATEILHOM U NIapajuIeIbHOM
COC/IMHEHUE cuia Toka). CMelanHoe COCTMHCHUU
MIPOBOTHUKOBY COEJIMHEHUE IPOBOIHUKOB. VYyamuecs 10KHBI YMETh: PeliaTh
3aJ1auM Ha IPUMEHEHUE 3aKOHOB
MIOCJIEJOBATEIBHOIO U NapauIEIbHOIO
COEJIMHEHUS IPOBOIHUKOB
65 | PaGota u MOIHOCTD Pabora Toka. Eqununna pabots — | Ypok Yyamuecs J0KHBI 3HaTh; IOHUMATh 22
AJIEKTPUYECKOTO JIxoynb. MOIIHOCTB TOKA. YCBOCHUSA (bu3nvecKuii CMBICI BEJIMYHMH: paboTa
TOKa Eaununa momuocTtu — Batr. 3HaHUM, AJIEKTPUYECKOTO TOKAa U MOITHOCTh
®opmyibsl pacueTa paboThl U YMEHHUH, AJIEKTPUYECKOTO TOKa
MOIIITHOCTH TOKa. HaBbIKOB Yyamuecs T0JKHBI YMETE: peniatb
¢du3nveckre 3a1a4n Ha pacdyeT paboThI
Y MOIITHOCTH AJIEKTPUYECKOTO TOKA
66 | Pemenue 3amay no Pabora Toka. Enquanima paboTtsel — | Ypok — Yyamuecs A0JKHBI 3HaTh; IOHUMAaTh 22
teme: Pabora n JIxoyne. MoImHOCTG TOKA. IIPAKTUKYM (u3HUYECKU CMBICI BEJIMYUH: paboTa




MOIIIHOCTh Eaunnna momuocTtu — Batr. 10 PEIICHUIO | BIEKTPUUYECKOTO TOKA U MOILIIHOCTb

AJIEKTPUYECKOTO ®opmyisl pacueTa paboThl U 3aaa4 AJIEKTPUYECKOTO TOKa

TOKa MOIIIHOCTH TOKA. Yuamuecs 10KHbBI YMETh: peliarh
¢du3nveckre 3a1a4n Ha pacdyeT paboThI
Y MOIITHOCTH AJIEKTPUYECKOTO TOKA

67 | JlaboparopHas N3Mepenne MOITHOCTH U Ypok Yyamuecs A0JKHBI 3HaTh; IOHUMAaTh 23
pabota Ne9 paboTHI TOKA B 3JIEKTPHUUECKOM IPAKTUYECKO | (PM3NYECKUN CMBICI BEIMYUH: paboTa
«3mepenne Jamne 1 paboTEI AJIEKTPUYECKOTO TOKAa U MOLTHOCTh
MOIIIHOCTH U pabOThI AJIEKTPUYECKOTO TOKa
TOKa B Yyaiuecs 10IKHbI YMETh:

EKTPUYECKOU HCI0JIb30BaTh (pH3HUECKHE TPUOOPHI
Jamme» JUI U3MEpPEHUs padOThl U MOILTHOCTH
AJIEKTPUYECKOTO TOKa

68 | HarpeBanue [Ipuunna HarpeBaHus Ypok Yyanecs A0JKHBI 3HATh; 23
IIPOBOTHUKOB MIPOBOIHUKOB TIPH MPOTEKAHUU YCBOEHHUS ¢bu3nvecknii cMpIca 3akoHa Koy -
JIEKTPUYECKUM 10 HUM TOKa. 3akoH J[oyis- 3HaHUM, Jlenna
TOKOM. 3aKOH Jlenua u ero gopmymna. YMEHHH, Yuamuecs JI0KHBI YMETh: OOBSICHSITH
Jxoynsa-Jlenua. HaBBbIKOB TEIJIOBOE JICWCTBUE TOKA
DnexTpoHarpeBaren
bHBIE PUOOPBHI.

69 | Pemenue 3amay no 3akoH [xoyns-Jlenua u ero Ypoxk — Yyamuecs 10T KHBI 3HATh; 23
TeMe: 3aKoH bopmyna. MPAKTUKYM ¢bu3nveckuii cMpica 3akoHa JIKoyIs-
Jxoynsa-Jlenua. mo pemieHuro | Jlenma

3a/1a4 VYyamuecs 10KHbI YMETh: 0OBIACHITH
TEIJIOBOE IEUCTBUE TOKA, pelIaTh
3aJlauM Ha NPUMEHEHHUE 3aKOHa

70 | Kopotkoe [IprurHa BOBHUKHOBEHUS KomOunupoB | Yuaiuecs JI0JKHBI 3HATH; TEIJIOBOE 24
3aMbIKaHUE. KOPOTKOT'O 3aMbIKaHUSI. aHHBIM YPOK | JEMCTBHE IIEKTPUYECKOTO TOKA
[Ipenoxpanurenu. YeTpoicTBO U IPUHILIUIT PAOOTHI Yyamuecs A0JKHBI YMETb:

Pemenue 3amau IIpeI0XPaHUTEIS. IIPUBOJIUTH IPUMEPBI TPAKTHUECKOTO
[TonynpoBOAHUKOBBIE TPUOOPBHI. MCI0JIb30BAHUS TEIUIOBOTO JIEHCTBUS
AJIEKTPUYECKOTO TOKa

71 | KonTpoJsibHas Pemenue 3agau no reme: Ypok Yyanuecs A0JKHBI 3HaTh; JIEMEHTBI 24
pabota Ne3 «DNEKTPUYECKUE SBJICHUS» IIPAKTHUYECKO | 3HAHWM, NCIOJIb3YEMbIE B TEME
«DJIEKTPUYECKHE 1 paboTEI «DJIEKTPUYECKHE SIBICHUS»




SIBJICHUA»

Yuyanuecs 10JDKHBI YMETD:
MIPUMEHATH MMOJTYYCHHBIC 3HAHUS TTPU
penieHun pU3NIECKUX 3a1a4

111. InexmpomazHummnule A6J1€HUA

— 10 uacos.

72 | MarautHoe noie. CymiecTBOBaHUE MarHUTHOTO Ypok-3BpuKka | Yyauimecs A0HKHbI 3HaTh; TOHUMATh 24
MaruutHoe nose I10JIsl BOKPYT MPOBOJIHUKA C (U3HYECKUI CMBICT TIOHSATHUS
IIPSIMOTO TOKA. TOKOM. CHIJIOBBIE JIMHUU TTOJISL. «MarHUTHOE I0JIE», YTO TaKOe
MarHuTHbIE TUHUH. HanpasiieHne MarHUTHBIX MarHUTHBIE JIMHUU ¥ KAKOBBI UX
JIUHU. 0COOEHHOCTHU
Yuammuecs I0JDKHBI YMETh: OOBACHITH
3aMKHYTOCTh MATHUTHBIX JIMHUI
73 | MarauTHOE T0JIE CnocoObl U3MEHEHUS Ypok VYuaiuecs A0JOKHBI 3HATh; KaK 25
KaTYILIKH C TOKOM. MarHUTHOTO JICUCTBUS KATYIIKH YCBOEHHUS XapaKTePUCTUKN MAarHUTHOTO TTOJIS
DNEeKTPOMarHuThl U C TOKOM (M3MEHEHHE YHClia 3HaHUH, 3aBUCST OT CUJIbI TOKA B IIPOBOJIHUKE
WX PUMEHEHHE. BUTKOB, CHJIBI TOKA, IIOMEIIEHHE | YMEHUH, 1 (OpPMBI IPOBOTHUKA
KEJIE3HOTO CepJICYHHKA). HaBBIKOB Yyamuecs A0JKHbI YMETh:
npeaiaraTb CocoObl
YMEHBIIICHUS/ YBEITUUCHUS
MarHuTHOTO TOJIsl, CO3/1aBa€MOT0
KaTyIIKOW ¢ TOKOM; OOBSCHSTD
YCTPOMCTBO Y MPUHIUII JCHCTBUSA
AJIEKTPOMAarHuTa
74 | IloctosiHHbIE B3anmoneiicTBiue MarHuToB. Ypok Yyamuecs A0JKHBI 3HaTh; O POJIH 25
MarHuTEhI. [TpuauHBI OpHeHTAINN YCBOEHHUA MarHUTHOTO TIOJISl B BOBHUKHOBEHUU H
MaruutHoe nose KEJIC3HBIX ONTWJIOK B MATHAUTHOM | 3HaHWH, Pa3BUTHUH KU3HU Ha 3eMIIe;
MTOCTOSIHHBIX nojie. MI300paskeHre MarHUTHBIX | YMEHUH, YCTPOMCTBO Y IPHUHIIUIT CUCTBUS
MarHuToB. noJsiel. Mi3MeHeHnue MarHuTHOTro HaBBIKOB 3JIEKTpOMAarHuTa
MarnuTHoe nojue moJist 3emiid. 3HaueHHe Yuanuecs JI0KHBI YMETh: OOBSICHSITh
3emuin. MarHUTHOTO TOJIs 3eMJIH 1S JICVCTBHE IMMOCTOSTHHBIX MAarHATOB
KUBBIX OPTaHU3MOB.
75 | JlaboparopHas COopka 2JIeKTpoMarauTa u Ypok Yuamuecs JI0KHBI 3HATD; 25
pabota Nel0 UCIBITAHUE €ro AeUCTBUS IIPAKTHYECKO | yCTPOICTBO U Ha3HAUECHUE
«CoOopxka it paboTHI AIIEKTPOMArHuTa

3JIEKTPOMAarHuTa u
HCIBITAHUE €T0

Yuamuecs JI0KHBL YMETh: COOUPATh
AIIEKTPOMArHUT




JIEUCTBUS)

76 | [etictBue N3MeHenne HanpaBieHUs CUIIbI Ypok VYuaiuecs A0JKHBI 3HAT; 26
MarHUTHOTO TOJIS Ha IIpU U3MEHEHMSI HallpaBJICHUS YCBOEHHUSA B3aMOCBSI3b AJIEKTPUUYECKOTO U
IIPOBOJIHUK C TOKOM. ToKa. BpaleHue pamMku ¢ TOkOM | 3HAHUH, MAarHUTHOTO IOJIEH
DneKTpUYeCcKui B MarHUTHOM noJje. [IpuHiun YMEHUH, Yuammuecs JI0JDKHBI YMETh: OOBACHITD
JIBUTATEb. pabOTHI DIIEKTPOIBUTATEIIS. HaBBIKOB JIeCTBYE MAarHUTHOT'O MOJI Ha
[IpeumymectBa IIPOBOJHUK C TOKOM
AJIEKTPOIBUTATENEHN
77 | lekctBue JleicTBME MarHuTHOTO TOJISI Ha Ypok VYuaiuecs A0JOKHBI 3HATH; JAEHCTBUE 26
MarHUTHOTO TOJIS Ha IIPOBOJHUK C TOKOM. Cuia YCBOCHUSA MarHUTHOTO NOJIsl 6Ha IPOBOJHHUK C
IIPOBOJHUK C TOKOM. Awmrepa [Ipaktuueckoe 3HaHUM, TOKOM
Cuna Amrmepa MIPUMEHEHHE B YMEHUH, VYyamuecs 10KHBI YMETh: peliaTh
AJIEKTPOU3MEPUTENBHBIX NPU HAaBBIKOB MIpOCTENIINE 3a/1a4l Ha IPUMEHEHNE
Oopax. bopmynbl cuisl Amrepa
78 | Pemenue 3aga4 nmo JleicTBue MarHuTHOTO TOJISI Ha Ypok — VYuaiuecs A0JOKHBI 3HATH; JAEHCTBUE 26
teme: JleiicTBue IIPOBOJHUK C TOKOM. Cuia IIPAKTUKYM MarHUTHOTO TOJIsl Ha POBOJHUK C
MarHUTHOTO TOJIS Ha Awmriepa 10 PEIICHHUIO | TOKOM
OPOBOJHHUK C TOKOM. 3a1a4q Yyamuecs I0KHbI YMETh: PEIIATh
Cuna Amnepa MpOCTENIINE 3a/1a4l Ha IPUMEHEHNE
bopmynbl cuisl Amrepa
79 | HetictBue JleicTBMe MarHuTHOTO TOJISI Ha Ypok VYuaiuecs A0JOKHBI 3HATh; ACHCTBUE 27
MarHUTHOTO TOJIS Ha JBUKYIIMICS SIEKTPUYECKUI YCBOCHUSA MarHUTHOTO TOJISl Ha IBXKYIIMHICS
JBUKYIIANUCS 3apsz. Cuia JlopeHua. 3HaHUM, NIEKTPUYECKUH 3apsi]T
IEKTPUYECKUI IIpakTHueckoe NpUMEHEHHE. YMEHHUH, Yyamuecs J0KHbI YMETh: PEIIATh
3apsg. Cuiia YcKopuUTEIH 3JIEMEHTAPHBIX HaBBIKOB MpOCTENIINE 3a/1a4l Ha IPUMEHEHNE
Jlopenna YacTHII. ¢dopmynsl cuisl Jlopenna
80 | Pemenue 3amay o JleicTBMe MarHuTHOTO TOJISI Ha Ypok — VYuaiuecs A0JOKHBI 3HATh; JACHCTBUE 27
Teme: JlelicTBue JBUKYIIANACS DJIEKTPUYECKAN MIPAKTUKYM MAarHUTHOTO IOJISI HA JIBHXKYILHICS
MarHUTHOTO TOJIS Ha 3apsza. Cuiia Jlopenua 10 PCIICHUIO | 3IEKTPUUYECKUH 3apsij
JBUKYILIANUCS 3a/1a4 Yyamuecs J0KHbI YMETh: PEIIATh
IEKTPUYECKUI MIPOCTEMIINE 3a/1a4U HA IPUMEHEHUE
3apsg. Cuiia dopmynsl cuisl Jlopenna
Jlopenna
81 | KonrponbHas Pemenue 3agau no reme Ypok Yyamuecs A0JKHBI 3HaTh; JIEMEHTBI 27
pabota Ne4 o treme «DJIEKTPOMArHUTHBIE SBJICHUS IPAKTHYECKO | 3HAHMM, UCIOJIb3YEMBIX B TEME




«INEeKTPOMarHUTHBI
€ SIBJICHHS

i paboThI

«INEKTPOMArHUTHBIE SBJICHUS)
Yyaninecs 10IKHBI YMETh:
MIPUMEHSAThH MMOJTYyYCHHBIC 3HAHUS MTPU
penieHun U3NIECKUX 3a1a4

1V. Ceemoenie senenusa — 18 uacoe.

82 | Ucrounuku ceera. Onrtuueckue siBneHus. Ceer - Ypok-3BpuKka | Yyauimecs A0HKHbI 3HaTh; IOHUMATh 28
Pacnipoctpanenue BOKHEHIINN (PaKTOp KU3HU Ha CMBICJI IIOHATHN: CBET, ONITUYECKUE
CBeTa. 3emute. Jlyu cBera. OOpa3oBaHue SIBJICHUS, TEOMETPUYECKasi ONITHUKA
TEHU U MOJIYTEHU. 3aTMEHHUSL. Yuammuecs JI0JDKHBL YMETh: OOBSCHITD
COJIHEYHBIE U JTYHHBIE 3aTMEHHUSI
83 | OrpaxeHnue cBera. OTtpaxkenue cBeta. Yroiu Ypok Yyamuecs A0TKHBI 3HATh; 28
3aKOHBI OTPAKEHUS MAaJCHUS U OTPAKEHMUSL. YCBOEHHUSA (bu3nUIecKnuil CMBICI 3aKOHA
ceera. IInockoe ITocTpoenue n3o0paxeHus B 3HaHUH, OTPAKEHHUs CBETA, KaK IIOCTPOCHUEM
3epKaJIo. IUIOCKOM 3€pKalie. YMEHHUH, OTIPEIEIIAETCS PACIIONIOKEHHUE U BU
XapakTepucTuka n300pa’keHusl. HaBBIKOB N300paXeHMs B INIOCKOM 3€pKajie
Yyaiuecs 101KHbI YMETh: CTPOUTD
OTPAKECHHBIN JIy4
84 | Pemenue OTtpaxkenue cBeta. Yroiu VYpok — Yyanmecs A0JKHBI 3HATh; 28
rpaduUecKux 3aaad MaJCHUS U OTPAKEHMUSL. MPAKTUKYM (bu3nvecKnuilt CMBICI 3aKOHA
o reMe OTpaxeHue ITocTpoenue n3o0paxeHus B 10 PEHICHUIO | OTPa)KEHUs CBETA, KaK ITOCTPOCHUEM
cBeTa. 3aKOHBI IUIOCKOM 3€pKalie. 3aaa4 OTIPEIEIAETCS PACIIONIOKEHUE U BU
OTpaXKEHUs CBETA. XapakTepucTuka n300pa’keHusl. M300paKeHMs B INIOCKOM 3€pKajie
ITnockoe 3epkaio. Yyaiuecs I01KHbI YMETh: CTPOUTD
OTPAKECHHBIN JIy4
85 | Chepuueckue OTtpaxkenue cBeta. Yroiu Ypoxk — VYyamuecs 10TKHBI 3HATD; 29
3epKaia. MaJICHUS U OTPAXKCHUS. MIPAKTUKYM (bu3nUecKnuil CMBICI 3aKOHA
[IpakTueckoe IToctpoenne nzoOpakeHus B 10 PEIIEHHUIO | OTPa)KEHUS CBETA, KaK OCTPOECHUEM
IIPUMECHCHHE. chepruyecKkoM 3epKaie. 3aja4 OIIPEACIISICTCS PACIIOJIOXKEHUE U BUJ
ITocTpoenue XapakTepucTuka n300pa’keHusl. N300paxeHus B CPepuIECKOM 3epKajie
N300paxeHU Yyamuecs J0KHbI YMETh: CTPOUTH
OTPAKECHHBIN JIyd
86 | IlpenomiieHue cBeta OnTHyeckas MIOTHOCTb CPEJIbI. Ypox Yyaiuecs 10KHbI 3HaTh; TOHUMATh 29
3aK0H TIPEIOMIICHHS CBETA. YCBOCHHUS (du3HYECKU CMBICIT 3aKOHA
3HaHUH, MIPEIOMIIEHUS CBETA
YMEHHUH, Yuaiuecs I0KHbI YMETh: CTPOUTD




HaBBIKOB MPETOMIICHHBIN JTy4d
87 | Pemenue 3ama4 no OnTHyeckas MIOTHOCTb CPEJIbI. Ypoxk — Yyamuecs J0KHbI 3HaTh; IOHUMATh 29
teme: [Ipenomnenue 3aKOH MpeOMIICHHUS CBETA. IIPaKTUKYM (du3HYECKUi CMBICIT 3aKOHA
cBeTa 10 PELICHUIO | IPEJIOMIICHHUS CBETa
3a1a4q Yyamuecs J0KHbI YMETh: CTPOUTH
IIPENOMJICHHBIN JIy4
88 | JIunzel. OnTHueckas Buns! nun3. @okyc. DokycHoe KomOnHMpoB | Yyanimecs A0HKHBI 3HaTh; TOHUMATh 30
CHJIa JINH3BI. paccrosiHue. Onruyeckas cuia aHHBIM YPOK | CMBICI IOHSITUHN: (POKyCHOE
munsbL. TTocTpoene paccTosiHUE JIMH3bI, ONITUYECKask CHIIa
N300paxKeHuil, TaBaeMbIX JTHH3BL
. Yuamuecs JI0JKHBI YMETh: CTPOUTH
JHH30H. 3aBHCHMOCTS n300pakeHNe B TOHKUX JIMH3aX
N300paKeHMs! OT PacIOJIOKEHUS
MpeaMeTa OTHOCUTENBHO JIMH3HI.
89 | U3obpaxenus, [Tony4yenue nzoOpakeHuii ¢ Kom6unupoB | Yuaiuecs 0JKHBI 3HAaTh; IOHUMATh 31
JlaBa€Mbl€ JTMH30M. MTOMOIIIBIO JIMH3BI aHHBIM YPOK | B3aUMOCBSI3b MEXK]y PaclojOKEHUEM
MpeIMETA, ONITUYECKON CHIION JIMH3BI
U TIOJTy4aeMbIM U300paKeHHEM
Yuammuecs I0JDKHBL YMETh: pa3inyaTh
JEeWCTBUTENbHBIC 1 MHUMBIE
BEJTMYMHBI
90 | Pemenue [TocTpoenwne n300pakeHUH, Ypoxk — VYyamuecs 10KHBI 3HaTh; TOHUMATh 30
rpauuecKuX 3a1a4 JIaBa€MbIX JIMH30M. 3aBUCUMOCTL | ITPAKTHKYM CMBICJI TIOHSATHI: (OKYCHOE
1o teme: JIMH3BI. W306paKEHHs OT pacrionokenus | 1O PELICHAIO | PACCTOAHME THH3BI, ONTHYECKAs CHIIA
OnTuueckas cuia 3aja4 JIMH3bI
peMeTa OTHOCUTENBHO JTMH3bBI
JIMH3BL Yuamuecs JI0JKHBI YMETh: CTPOUTH
M300pakeHNe B TOHKUX JIMH3aX
91 | Pemenue ®oxkyc. DoKyCHOE pacCTOSHUE. Ypoxk — VYyamuecs 10KHBI 3HaTh; TOHUMATh 30
AHATTUTHYECKIX OnTryeckas cuja JTUH3bL. MPaKTUKYM CMBICJI TOHATHUH: POKyCHOE
3aj]1a4 110 TEME: DopMyNa TOHKO# JHH3b! 10 PENIEHHUIO | PACCTOSIHUE JIMH3BI, ONITHYECKAs CHIIa
Jlunsel. OnTuyeckas 3a1a4y JTUH3BI
CHJIa JIMH3BI. Yuamuecs JI0JKHBI YMETh: CTPOUTH
M300pakeHNe B TOHKUX JIMH3aX
92 | Cucrema nuH3. CBOJiCTBa CUCTEMBI JIMH3. Ypox Yuaiuecs I0JKHbI 3HaTh; MOHSATHE 31




Pacuer ontuueckoii cuiibl YCBOEHHUS ONTUYECKOM CUIIbI CHCTEMBI JIMH3
CUCTEMBI JINH3. 3HAHUM, Yyamuecs A0MKHBI YMETh: pa3indaTh
YMEHHUH, JIeHCTBUTEIILHBIC 1 MHUMBIC
HaBBIKOB BEJINYUHBI
93 | Pemenue CBoiicTBa CUCTEMBI JIMH3. VYpok — VYuaruecst J0JDKHBI 3HATh; MIOHATHE 31
rpaduyecKkux 3amaq Pacuer ontuueckoii cuiibl MIPAKTUKYM ONTUYECKOM CUIIbI CHCTEMBI JIMH3
o Teme: Cucrema CUCTEMBI JIMH3. 10 PEUICHUIO | Yyaluecs JIOJKHBL YMETh: Pa3indaTh
nuH3. OnTudeckas 3a1a4 JEACTBUTEIIbHBIE U MHUMBIE
cuJia JINH3BI. BEJIMYUHBI, CTPOUTH U300paXKEHUSI B
CUCTEME JIH3.
94 | Pemenue CBoiicTBa CUCTEMBI JIMH3. Ypok — Yuaiuecs A0JKHBI 3HATh; TTOHSITHE 32
AHAUTUTUYECKUAX Pacuer ontuueckoii cuiibl MIPAKTUKYM ONTUYECKOM CUIIbI CHCTEMBI JIMH3
3a/1a4 1o TeMe: CUCTEMBI JIMH3. 10 PEUICHUIO | Yyaluecs JIOJKHBL YMETh: Pa3indaTh
Cucrema JIMH3. 3aja4 JEACTBUTEIIbHBIE U MHUMBIE
OnTuueckas cuia BEJIMYUHBI, CTPOUTH H300paXKEHUS B
JIUH3BL CUCTEME JIH3.
95 | OnTuueckue VYeTpoiicTBO 1 Ha3HAUCHUE Kom06unupoB | Yuaiuecs J10JKHBI 3HATD; 32
npubopsl. ['nas. ONTUYECKUX MTPUOOPOB. AHHBIA YPOK | YCTPOMCTBO M Ha3HAYECHUE
Oukwu. YcTpoicTBO U QyHKIMM Ti1a3a. ONTUYECKUX MTPUOOPOB
bimsopykocTs Hapymenne pynkuuu riasa. Yyamuecs A0JKHbI YMETh:
JAIbHO30PKOCTb. OTIUCHIBATh U OOBSICHATH MPOIIECC
AKKOMOJIallUH1 T1a3a
96 | Teneckombl VYeTpoilcTBO 1 Ha3HAUCHUE Ypok VYyamuecs 10TKHBI 3HATD; 32
ONTHYECKUX MPUOOPOB. YCBOCHUSA YCTPOWCTBO U Ha3HAUYCHHE
3HAHUH, OTITHYECKUX MTPUOOPOB
YMEHHUH, Vyaruecs 10KHB YMETh:
HaBbIKOB ONMCHIBATh MOCTPOEHUE U300paKEHUI
B TEJIECKOIIE
97 | JlaboparopHas [Tonyyenue nzoOpakeHus npu Ypok VYyamuecs 10KHBI 3HaTh; TOHUMATh 33
pabota Ne 11 IIOMOIIY JIUH3BI MPAKTHUYECKO | CMBICI MOHATHI: POKyCHOE
«Tonyuyenue i paboThI paccTosHUE JINH3BI, ONITUYECKAs CUIIA

n300paxxeHus npu
IIOMOIIH JIUH3BD»

JINH3BI
Yyamuyecs J0JKHbI YMETh: MTOJIY4aTh
pa3IMyYHbIe BUJIbI H300payKEHUN Npu




MTOMOIIIM COOMPAOIIEH JINH3HI,
U3MepATh (POKYCHOE pPacCTOSIHUE
coOuparomIel TUH3EI

98 | O6o6mmeHHE 3aKOHBI OTPaXKEHUS U Ypoxk — VYyamuecs A0MKHBI 3HaTh; 3aKOHbI 33
MaTepuaia 1o TeMe: IIPEIOMIIEHUS], IOCTPOEHUS MPaKTUKYM OTpaKEHUs U IPEJOMJIICHUS CBETA,
«CBeToBbIE M300pakeHus B TUH3aX M0 PEUICHUIO | HOHSITHUE JIMH3BL, (DOKYC JIMH3HI,

SIBJICHUSI 3aja4 ONTUYECKOM CHUJIIbI TUH3BL.

99 | KonTponpHas Pemenue 3agau Ha noctpoeHue Ypok Yyanuecs A0JKHBI 3HaTh; 3JIEMEHTBI 33
pabota Ne5 o Teme n300paxKeHuil 1o Teme MIPAKTUYECKO | 3HAHWI, U3YYEHHBIX B pa3jese
«CBeToBbIE «OnTudeckue sIBICHU» i paboThI «OnTudeckue sIBICHU»

SIBJICHUSI Yuamuecs 10KHbBI YMETh: peliarh
3aJlauM Ha NOCTPOECHHUE N300paKeHUM
100 34
101 Peseps 34
34
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