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MNOACHUTEJIbBHASA 3AIINCKA

Pabowas mporpamma mo ¢usmke ans ydammxcs 8A Kiacca COCTaBlieHa B COOTBETCTBUM € TpeOOBaHUAMH (DeAepabHOTO KOMIIOHEHTa
rOCyJapCTBEHHOTO CTaHAAapTa OCHOBHOTO OOIEro 0Opa3oBaHMsl ¢ y4€TOM MPUMEPHOM 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 obOpazoBanus Poccuiickori ®Deneparuu ot 05.03.2004 r. Ne 1089 «®DenepanbHblii KOMIIOHEHT TOCYIapCTBEHHBIX

00pa3oBaTeNbHBIX CTAaHIAPTOB OOIIETO 0Opa30BAHUSY;

- [Ipuxa3z Munucrepcta odpazoBanusi Poccuiickoit @enepanuu ot 09.03.2004 r. Nel312 «DenepanbHblii 6a3UCHBINA YIeOHBINH 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 TMPH peau3allii MMEIOIIMX TOCYIapCTBEHHYIO aKKpPEAUTAIMIO 00pa3oBaTeIbHBIX MPOTpaMM

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

- Ilpuka3z MunucrepctBa obpazoBanusi u Hayku Poccuiickoit @eneparuu ot 08.06.2015 1. Ne 576 "O BHecenuun usmenenuii B @I yueOHUKOB,

PEKOMEHIYeMBbIX K HCIIOJIb30BAaHHIO TMPH pPEATH3alUU HMMEIOMIUX TOCYIAPCTBEHHYIO aKKpPEAMTAIMI0 O00pa3oBaTeNbHBIX MPOTPAMM HAYaIbHOTO

o011ero, OCHOBHOTO 0OIIero, cpenHero oOmiero oOpa3oBaHMs, YTBEP)KICHHBIM mHpukazoM MuHHCTepcTBa oOpa3oBaHuMs W Hayku Poccuiickoii

®enepaunu ot 31 mapra 2014 rona Ne 253"

- IloctanoBnenue I'71aBHOrO rocyiapcTBEHHOro caHutapHoro Bpada Poccuiickoit @eneparnuu ot 29.12.2010 r. Ne 189 (pea. Ot 25.12.2013) «O6
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 xi» aBtopoB E.M. I'yrHuk, A.B. [lepblkuH, omyOIMKOBaHHOH B

cOopHHKE TIporpaMM st 00meoopazoBaTeNNbHbIX yupexaeHuil. dusuka. Acrponomus. 7-11 k. / coct. B.A. Koporun, B.A. Opnos. — 2-¢ u3fn.,
crepeoturt. — M.: JIpoda, 2009. — 334, [2] c.
Paboyas mporpaMmMa opueHTHpOBaHa Ha UCTOJIb30BaHue yueOHuka: [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 TETJIOBHIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHUSX, BEIMUMHAX, XapaKTEPU3YIOIIUX TH SBJICHHUS, 3aKOHAX, KOTOPHIM
OHHM TIOJJUMHSIOTCSI, 0 METOJ[aX HAYYHOTO MMO3HAHUS PUPOALI U (GOPMUPOBAHHE HA STOH OCHOBE MPEACTABICHUH O (pU3NUECKON KapTHHE MUPA;
® OBJAJCHHEC YMEHHSIMH MPOBOJUTH HAOIIOACHUS NPUPOIHBIX SBJICHUH, OMHCHIBATH M 0000MIATh pe3yiabTaThl HAOIIOAEHUH, HMCIOIB30BATH
MIPOCTHIE U3MEPHUTEIbHBIE TPHOOPHI I N3ydeHHUS (PU3NUYECKHX SIBICHUH; IPEICTABIATh PE3yAbTaThl HAOMIOACHNN WM U3MEPEHUH C TIOMOIIBIO
Tabnui, rpauKOB W BBIABIATH HAa STOH OCHOBE HMIIMPHYECKHE 3aBUCHMOCTH; MPHUMEHSTH IOJTyYEHHBIE 3HAHUS IS OOBSACHEHHS
pa3sHOOOpa3HBIX MPHUPOHBIX SIBICHUH M MPOIECCOB, MPUHIIUIIOB JECHCTBHUS BaAKHEWITNX TEXHHUECKUX YCTPOMCTB, ISl peHICHUs (HU3NIECKUX
3aza4;



® Pa3BHUTHC MMO3HABATCIIBHBIX MHTCPECCOB, NHTCIUICKTYAJIbHBIX 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 IIO3HABACMOCTHU OKpPYKaAroHmIero mMupa, B HCO6XOIII/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;
® [pPUMEHEHUE MOJIYYECHHbIX 3HAHUM U YMEHUN JJIs pEelIeHUs] IPAKTUUECKUX 3a/1a4 TOBCEIHEBHOM JKU3HM, JUIs 0OecrieueHnst 0€301acHOCTH.

Mecrto npeamera B yueOHOM IJIaHe JIMIesi: KOJI-BO YacoB B roj — 68, HejenbHas Harpy3ka — 2 yaca, B TOM YHMCJIE€ KOJ-BO YacOB JJISl IIPOBEICHUS
KOHTPOJIBHBIX paboT — 5 yacoB, 1abopatopHbIx padboT — 11 wacos.

YYEBHO-TEMATHUYECKHAM ILJIAH

Kon-Bo

JlesITenbHOCTD yyaruxcs (3HaHUs U YMEHUS)

Tema Conepxanue
11acos P OpHU U3YYCHUU TEMBI
Tennoswvie 24 TennoBoe nemwxkenue. Temmneparypa. CBs3b [Tornmanue U CIOCOOHOCTH OOBSICHATH (PU3UUECKUE SIBIICHUS:
A6NEHUA TEMIIEpaTyphl Te€JIa CO CKOPOCTBIO ABMKEHUS €0 | KOHBEKLHS, 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 MEXAHUYCCKUX 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 JaBJICHUsS. Y JelIbHas

SHEPTUM Tella B pe3yJIbTaTe TeIUIONepeaaud WIH paboThl BHEITHHX
CHWJI; ucniapeHue (KOHAeH caus), IUiaBlieHue (OTBEpIeBaHNUE)
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 METO/IaMU 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 WIN BBIJCISIEMOTO UM MPU OXJIAXKICHUH, YICIbHON
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 NPUHIMUIIOB JEUCTBUSA KOHAEHCALIMOHHOTO U BOJIOCHOTO
TUTPOMETPOB, ICUXPOMETPA, ABUTATEIISI BHYTPEHHETO CrOpaHus,
MapoBO¥ TYpOUHBI U CIIOCOOOB 0OecTiedeH s 0€30TTaCHOCTH TPU UX
HCIIOJIL30BAHHU;

dnekmpu-
yeckue
Aenenus

27

Onexrpuszanus Ten. J[Ba poaa 3IeKTPUIECKUX
3apsA10B. B3auMoaeicTeue 3apsyKeHHbIX TEIl.
DneKTpUUYecKoe 1noJje. 3aKOH COXpaHEHUS
NIEKTPUYECKOIO 3apsiza.

JIMCKPETHOCTBH ANEKTPHUECKOTO 3apsijia.
OnektpoH. CTpoeHHE aTOMOB.

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

DneKkTpuuecKoe HanpspKeHne. BoabTMerp.
DNeKTpU4ecKOe COPOTUBIICHUE.
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
ANEKTPUYECKON dHepruu. Jlamra HakanmvBaHus.
DnekTpoHarpeBaTesbHble Tpuoopsl. Pacuer
AJIEKTPOIHEPTUH, NOTPEOIIIEMON OBITOBHIMU

[Tornmanwe U CHOCOOHOCTH OOBSICHITH (PU3UUECKUE SIBICHUS:
AJIEKTpU3aLIUs TEJl, HarpeBaHUE MPOBOJHUKOB JIECKTPUUECKUM 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,

Bnaz[eHHe OKCIICPUMCHTAJIIbHBIMH 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, JJaMITbl HAaKaJTUBaHUS U CTIOCOO0B 00€CTIeUeHUS
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, paGOTI)I U MOIIHOCTHU SJICKTPHUYECCKOTO
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- MarsuTHO€ 1oJie TOKa. DIeKTpoMarHuTel 1 ux | [loHnmanue u crnocoOHOCTh OOBIICHATH (PU3UUECKUE SBICHUS:
MazHumHble npuMeHeHue. [1ocTostHHble MarHuTbl. MarHuTHOE | HAMAarHUYEHHOCTH JKEJIe3a U CTajH, B3aMMO/ICHCTBAE MATHUTOB,
A61eHusn nosie 3emiu. JleficTBUE MarHUTHOTO I0JI Ha B3aMMOJICICTBHE IIPOBOIHHUKA C TOKOM U MarHUTHOM CTPEJIKH,
IIPOBOJHUK C TOKOM. DJIEKTPO/IBUraTEb. JEHCTBUSL MarHUTHOT'O TOJIs1 HA IIPOBOJHUK C TOKOM;
Biranenue skcrepuMeHTaIbHBIMU METOIAMU HCCIIEOBAHUS
3aBUCHMOCTU MarHUTHOTO JIEUCTBUS KAaTyIIKU OT CHJIbI TOKA B LIETIH;
YMEHHE HCIIOJIb30BATh IT0JYYEHHBIE 3HAHUSI B [IOBCEJTHEBHOM KU3HM.
Ceemogvle Hcrounuku ceera. [IpsMonuneitHoe [TornMaHme U CIIOCOOHOCTH OOBSICHSTH (PU3NUECKUE SIBICHUS:
A6nenun pacIpoCTpPaHEHHUE CBETA. IPSMOJIMHEIHOE PacIpOCTpaHEHUE CBETa, 00pa30BaHKUE TEHU U

Otpaxenue cBeta. 3akoH oTpaxxkeHus. [1nockoe
3epKajo.

IIpenomiienue ceera.

JInnza. OKyCHOE pacCTOSIHUE JTUH3BI.
[TocTpoenne uzoOpaxeHui, 1aBaeMbIX TOHKOK
nuH30M. OnTryeckas cuiia JUH3bL. [ 1a3 kak
onTHyeckas cuctema. OnTudyeckue mpuOopBHI.

MOJIyTeHH, OTPAKEHHE U TIPEIIOMIICHHUE CBETA;
YMmenue uzMepars GOKyCHOE pacCTOsIHIE cOOMpArOIIen JIMH3HI,
OTITUYECKYIO CUITY JINH3HI,

Brnanenne skcriepuMeHTaIbHBIMU METOJAMH HUCCIIETOBAHUS
3aBHCUMOCTH: H300paKEHHUS OT JIAMIIBI Ha PA3JIMYHBIX PACCTOSHUIX OT
JIMH3BI, YTJIa OTPKEHUS OT YIiia MajJeHus CBETa Ha 3epKajo;
[TornMaHMe cMBICITa OCHOBHBIX (DU3MYECKHUX 3aKOHOB M YMEHUE
MPUMEHSTh UX Ha TPAKTUKE: 3aKOH OTPAKEHHsSI CBETA, 3aKOH
MPEJIOMJICHHUS CBETa, 3aKOH MPSIMOJIMHEHHOTO paclpoOCTpaHEHHsI CBETA;
Paznmuath Qokyc MH3bI, MHUMBIH (OKYC U (POKYCHOE PACCTOSIHUE
JIMH3BI, ONTHYECKYIO CHITY JTHH3BI U ONTHYECKYIO OCh JIMH3HI,
COOMPAIOIIYIO M PACCEUBAIONIYIO JINH3bI, N300paKeHHSI, JaBaeMble
coOuparoIieii 1 paccenBaroIIeH JIMH30M;

YMeHune UCToIb30BaTh MOJIyIeHHbIE 3HAHUS B TIOBCETHEBHON YKM3HH.

Pesepe




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 HIEKTPUUECKOrO TOKA, dJIEKTPUUECKOE HANPSIKEHHE, dIEKTPUUECKOE CONPOTHUBICHHE, 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 JIEUCTBHUE TOKA, OTPAKEHUE, ITPEIIOMIICHUE CBETA;

HCIO0JIB30BATh (pu3nyeckue NMPUOOPbI M M3MepUTeEIbHbIe MHCTPYMEHTHI Al M3MepeHMsl (U3MYECKHX BeJIMYHH: TEMIIEpaTyphl,
BJIQKHOCTH BO3J1yXa, CHJIBI TOKA, HATIPSOHKEHHUS, SJICKTPUIECKOTO CONPOTUBIICHHUS, pa0OTHI U MOIIIHOCTH YJIEKTPUIECKOTO TOKA;
NPeACTABJATDH Pe3y/bTAaThl H3MEPEHHUI ¢ MOMOLIbIO Tald/H1, TPa@HKOB M BBISIBJISITH HA 3TOH OCHOBE SMIIMPUYECKHE 3aBHCUMOCTH:
TEMIIEPATypbl 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
UCIO0JIb30BaHUsA, OOecrieueHus: Oe30MacCHOCTH B IPOLIECCE MCIIOJBb30BaHMUS NIEKTPUUYECKUX HPHOOPOB, BOJONPOBOJA, CAHTEXHUKH U
ra3oBbIX MPUOOPOB.



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

B ocHOBY KpUTEpHEB OIEHKH YU4eOHON AEATEIHHOCTH yYallUuXCsl TOJOXKEHBI 0ObEKTUBHOCTh M eIUHBIN moaxos. [Ipu 5-0amibHoii oneHke
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 OJTHOrO 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.
Ounenka «3» cTaBUTCS, €CJI YYeHHK NPABUJIBLHO BBINIOJHHUJ He MeHee MOJIOBHHBI pad0Thl MJIU I0NYCTHII:
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» CTaBUTCS, €CJIH YUYCHHK:
1. MomycTui 4yuciio omuboK U HeI0UETOB, MPEBBIIIAI0IIEe HOPMY, TIPU KOTOPOI MOKET OBITh BBICTABJICHA OIICHKA «3).
2. Ecnu npaBUIIBHO BBITIOJHWJI MEHEE MOJIOBHHBI PaOOTHI.
3. He npuctynui K BBIMOTHEHUIO PAOOTHI.
4. TlpaBwibHO BeITIONHII HE OoJiee 10% Bcex 3amanuii.
Kpurepuu u HOpMBI YCTHOTO OTBeTa

Ouenka «5» craBurcs B ciyyae:

1. 3HaHus1, MOHUMAaHMUSL, TJIyOMHBI YCBOSHHMSI YHaLIUMUCS BCEro 00bemMa MporpaMMHOI0 MaTepuaia.

2. YMeHusA BBIACHATH IJIABHBIE TIOJOXEHUS B HW3YYEHHOM MaTepuaie, [ejaTh BbIBOJbI, YCTAHABIMBATH MEXKIPEAMETHBIE U
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 TIOMOIIBIO JIOTIOJHUTENEHBIX BOIPOCOB YUUTENS, COOJOJCHUS KYyJIbTYphl NMUCHBMEHHOW W YCTHOW peuH, MpaBuil 0o(opMIIEeHHUs
MUCbMEHHBIX PalOT.

Onenka «4»:

1. 3HaHue BCero U3y4yeHHOTro POrpaMMHOI0 MaTepuaa.

2. YMeHHe BBIJIENATH TJIaBHBIE MOJIOKEHUS B M3YUYEHHOM MarepHaje, Ha OCHOBaHHMM (aKTOB M MPHUMEPOB 000O0MIATh, 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 MTUCbMEHHBIX paloT.
Onenka «3»
(YpoBeHBb npeacTaBIeHHi, COYETAIOIIMXCS € 3JIeMEHTAMU HAYYHBIX OHSATHIA):
1. 3HaHuMe W YCBOEGHME MaTepuajla Ha YPOBHE MHHHUMAJbHBIX TpeOOBaHWHM NpOTpamMMbl,  3aTPyJHEHHE IPHU CAMOCTOSTEIIBHOM
BOCITPOM3BE/IEHNH, HEOOXO0IMMOCTh HE3HAUNTEIBHOM MOMOIIN TIPETIOAaBaATENS.
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 YCTHOH pedn, mpaBuil 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, 3aTPyJHEHUS 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 MaTepuasia, OTCYTCTBHE 3JIEMEHTAPHBIX YMEHUN U HaBBIKOB.
OneHka BbINOJTHEHNS PAKTHYECKUX (J1a00paTOpHbIX) padoT
Ounenka «5» cTaBUTCS, €CJIH YUYCHHK:
1. IlpaBuiIbHO OMpenenui Ielb ONbITa W BHINOJHWI PadoTy B MOJHOM o0BeME C COONMIOACHHEM HEOOXOIMMOM MOCIeN0BaTEIbHOCTH
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 chopMHUpoBan BHIBOJBI M3 OMbITA. B MpeacTaBIeHHOM OTYETE€ MPAaBUIBHO U
aKKypaTHO BBITIOJIHUII BCE 3aITMCH, TaOIUIBI, PUCYHKH, YEPTEXKH, rpa(pUKu, BEIYMCICHHUS U CIENIANT BHIBOIBI.
4. TlposiBisieT OpraHU3allMOHHO-TPY/IOBBIE YMEHUs (MOAEP)KUBAET YHCTOTY pab0Yero MecTa U MopsA0K Ha CTOJIE, SKOHOMHO HCTIOJIb3YeT
pacxo/iHbIE MaTepUabl).
5. DKCIepUMEHT OCYLIECTBIISIET 110 IUIaHY C Y4ETOM TEXHUKH O€30IIaCHOCTH U MPaBUi pabOThl ¢ MaTepUaiaMiu U 000pYyIOBaHUEM.
Ounenka «4» cTaBUTCS, €CJIM YYeHHUK BBIIIOJHUJI TPeOOBAaHUS K OLlEHKe «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. IlpaBwiIbHO Ompeneaui 1eib OMNbITa; padOTy BHIMOJIHSAET MPABUIHLHO HE MEHEE YeM HAaIOJOBUHY, OJHAKO OOBEM BBIMOJIHEHHOW 4acTH
TaKOB, YTO MO3BOJISIET MOJYYUTh MTPABUIIBHBIE PE3YIbTAThI U BHIBOJIBI 10 OCHOBHBIM, MPUHIIUIIMAIBLHO BAXKHBIM 3a7auaM paOOThI.



2. [Mogbop obGopymoBaHus, OOBEKTOB, MaTEpPHANIOB, a TaKke pPabOTHI MO HadYaldy OIbBITA MPOBEN C TOMOIIBIO YYUTENS; WM B XOIC
MIPOBEJICHUS OIBITA U U3MEPEHHH ONbITa OBUTH JIOIMYIIEHBI OITMOKK B OMTUCAHUH HAOIIOICHUH, (OPMYITUPOBAHUHN BBIBOJIOB.

3. Jlomyckaer TpyOyr OmUOKYy B XOJ€ JKCIepuMeHTa (B 0OBsCHEHWH, B O(QopMIIeHHH pabOThl, B COOJIOJICHUM TPABHI TEXHHUKHU
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 OIMIMOKK B XOJ€ HKCHEPUMEHTA, B OOBSACHEHHH, B O(OPMIIEHHH PAaOOTHI, B COOIIOACHHUH TPaBUI
TEXHUKU 0€30MaCHOCTH IPU PabOTe C BEIIECTBAMH U 000PYAOBaHUEM, KOTOPhIE HE MOYKET HCIIPABUTD JaXe 10 TPEOOBAHHUIO YUUTEIIS.

HNEPEYEHb YYEBHO-METOJAYECKOT' O OBECIIEYEHUSA 1151 PEAJTM3AIIMA PABOYEHN ITPOT PAMMBI
A.B. Tlepbikun @usnka. § ki.: yaeOHUK 151 0011eo0pa3zoBaTenbHbIX yupexaenuit. M.: JIpoda, 2015r.
A.E. Maposn. ®usuka. 8 kiacc: Aujakrudeckue marepuansl. M.: Jlpoga, 2014r.
JILA. 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 ¢pusuke. 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 st neparoros J10) IaHy npoBes
(Henens | eHust
) ypoka
1. Tennoevie agnenun— 24 uaca.
1 TexHuka 1 [IpaBuna noseaeHus B kabunere | BBoaHbIl Yyamuyecs J0JKHBI 3HaTh; IIpaBuia 1
0€301MacHOCTH B (GU3UKK TIpY BBITIOJTHEHUN YpOK paboThI B KabuHeTe (HPU3UKN
KaOuHeTe (PU3UKU nabopaTOPHBIX PadoOT. Yyaiuecs 10IKHbI YMETb:
(TB). oOpararscs ¢ 1a00paTOPHBIM
00opyIoBaHUEM
2 | Bxoanoe 1 Tect o kypcy pusuku 7 Kiacc Ypok Yyanuecs A0JKHBI 3HaTh; JIEMEHTBI 1
TECTUPOBAHUE. npoBepku U | GU3UYECKHX 3HAHUM, U3YIECHHBIX B
OILIEHKH Kypce (usuku 7 Kiacc
3HAHUU Yyaiuecs 10IKHbI YMETb:
IIPUMEHSTH MTOJTyYE€HHBIE 3HAHUSI B
penieHny GU3MIECKUX 3a1a4
3 | Temnosoe 1 IIpuMeps! TEIIOBBIX SBJICHUMN. VYpok-3BpuKa | Yyamuecs A0JKHBI 3HaTh; IOHUMAaTh 2
JIBUKEHHUE. [ToHsITHE TEMIOBOTO ABM>KEHUS. CMBICT (PU3NYECKUX BETUUMH:
Temneparypa. Temneparypa. JluckpetHoe TeMIIEpaTypa, CPEIHsS CKOPOCTh
CTPOEHHE BEIIECTBA, CBSI3b TEIJIOBOTO JABM)KEHHUS, CMBICI TIOHATHS
TEeMIIEpaTyphl BEIIECTBA C «TEIJIOBOE PABHOBECHE
Xa0TUYECKUM JIBUKEHUEM Yuammuecs JI0JDKHBL YMETh: OOBACHITD
gactun. [IpyHnun gercTus MIOHSATHE TEIJIOBOTO JBWKEHUS
TEpMOMETpa
4 | Bayrpenusis 1 Buyrtpennsis sHeprus tena, ee Ypok Yyamuecs A0MKHBI 3HaTh; CIOCOOBI 2
sHeprusi. CriocoObl 3aBUCHUMOCTb OT TEMIIEPaTypbl YCBOEHHUS W3MEHEHUs BHYTPEHHEHN 3HEpruu;
WU3MEHEHMUSI TeJa, arperaTHOro COCTOSTHUS U 3HaHUH, IIOHUMAaTh CMBICIT (PU3UYECKUX
BHYTpEHHEM CTENEeHU JepopMaruu. YMEHHUH, BEJIMYMH: KOJMYECTBO TEILJIOTHI,
H3MmeHeHne BHYTpEHHEN HaBBLIKOB

OHCPTHUH TECJIA.

SHEPTUM COBEpIICHUEM PaOOTHI

BHYTPEHHSIS DHEPT U
Yyamuyecs J0JKHbI YMETh:




U TEIUIONEepEeIavei.

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

Bunsl TennonpoBOAHOCTE pa3INYHBIX Ypok-3BpuKa | Yyamuecs JOJUKHBI 3HATh; [IOHUMATh
TEILIONEpE1adHy. MaTepHaoB SIBJICHUE TEIUIONIPOBOIHOCTH,
TennonpoBoAHOCTS. MIPUBOJIUTH IPUMEPHI TPAKTUUECKOTO
HCIIOJIb30BAHUS MAaTEPHUAIIOB C TUIOXOU
U XOpOILIEH TEIIONPOBOAHOCTHIO
Yuammuecs JI0JDKHBI YMETh: OOBACHITD
Pa3IMYHYIO TEIUIONPOBOJIHOCTD
MaTepuaioB Ha OCHOBE
IIPEACTABJICHUI O CTPOCHHUHM BEIIECTBA
Konsekuus, KonBekuus B KUIKOCTIX U Ypok Yyamuecs A0JKHBI 3HaTh; IOHUMAaTh
U3JIy4CHHUE. raszax. EcrecTBeHHas u YCBOCHUSA SIBJICHNE KOHBEKIIMH, 3HATh CIIOCOOBI
BBIHYX/ICHHas KOHBEKIUSI. 3HaHUH, YCUJIEHUS! U TOPMOKEHUS
N3nyuenue xak cnocod YMEHUH, KOHBEKTHBHBIX MPOIIECCOB; IOHUMATh
terionepenaun. Oco0eHHOCTH HaBBIKOB SIBJICHUE U3TYYCHUSI
W3JIy4ECHUS U NOTJIOIIECHHUS Yyaiuecs 10IKHbI YMETb:
SHEPrUM TEMHBIMH U CBETJIBIMU IIPUBOJIUTH PUMEPbl KOHBEKTUBHBIX
nosepxHocTaMu. OOpazoBaHue JBUKEHUM BO3/1yXa U )KUJIKOCTH B
BeTpa, TAru. Boxsgunoe MIPUPOJIE U TEXHUKE
OTOIUIEHUE. Y CTPONCTBO U
IIPUHLIUII JEMCTBUS TepMOca.
KomnuecTso KomnuectBo Tennorsl. Equnniel | Ypok Yyamuecs J0JKHbI 3HaTh; IOHUMATh
TEIUIOTHI, yAEIbHas KOJINYECTBA TEIUIOTHI. Y IeJbHAs | YCBOCHUS CMBICIT (PU3UYECKUX BEITUYMH:
TEIIIOEMKOCTh TEIJIOEMKOCTh BELIECTBA. 3HaHUM, KOJIMYECTBO TEIUIOTHI, YAEIbHas
BEIllECTBA ®opmyita st pacyera YMEHUH, TEIJIOEMKOCTh
KOJIMYECTBA TEIUIOTHI, PELICHUE HaBBIKOB Yyaiuecs 10IKHbI YMETh:
3a/1a4. pacCYUTBIBaTh KOJIMYECTBO TEIJIOTHI,
MIOTJIOIIAEMOE HJIU BBIACIIAEMOE IIPU
M3MEHEHUHU TeMIIepaTypsl Tea
JlaGopaTopHas CpaBHEHHE KOJMYECTB TEIUIOTHI Ypok Yyamuecs 10IKHbI 3HATh;
paboTta Nel IIPU CMEILIMBAHUM BOJIbI pa3HOU MIPAKTUYECKO | Yyamuecs J0JKHBI YMETh:
«CpaBHEHUE TeMIIEpaTypbl i paboThI KCI0JIb30BATh U3MEPUTEIBHBIE




KOJIHNYECCTB
TCILJIOTBID)

puOOPHI IS pacyeTa KOJIM4ecTBa
TEIUIOTHI, IPEJICTABIIATH PE3YAbTaThI
U3MEpEeHUNl B BUI€ TaOIUI U JIeNaTh
BBIBO/IbI

9 | Pemenue 3a1ay Ha Pemenue 3agau Ha pacuer Ypok Yyanuecs A0JKHBI 3HaTh; IOHUMAaTh
pacueT KoJIM4YecTBa KOJIMYECTBA TEIIOTHI MIPAKTHUYECKO | CMBICH (PU3UYECKUX BEIIMYUH:
TETJIOTHI, i paboThI KOJIMYECTBO TEIUIOTHI, yAETbHas
HE00X0IUMMOTO ISl TEIJIOEMKOCTh
HarpeBaHus Teja VYyammuecs A0IKHbI YMETh:

WJTU BBIJIENISIEMOTO COCTaBJISATh YPABHEHUE TEIJIOBOIO
UM TIPH OXJTKICHUU OanaHca

10 | DHeprus TomMBa. IIpouecc ropenns. Jueprus Ypok Yyamuecs J0KHBI 3HaTh; 4TO TaKOE
VY nenpHas TemioTa TOIUIMBA. Y I€JbHAs TEIJIOTa YCBOCHUSA TOILJIMBO, 3HATh BU/IbI TOTLJINBA
CrOpaHus TOTUIMBA cropanusi. opmyna st 3HAHUU, Yyamuecs A0JKHBI YMETb:

pacuera KOJIMYECTBA TETJIOTHI. YMEHUH, pacCYUTHIBATh KOJIMYECTBO TEILJIOTHI,
HaBBIKOB BBIJICJISIFOIIEECS] TPU CTOPAHUH

11 | 3akoH cCOXpaHEHHS U HeobOpaTumocTh TETIOBBIX Ypok Yyamuecs A0JKHBI 3HaTh; IOHUMAaTh
MpeBpaIieHus MIPOIIECCOB. 3aKOH COXpPaHEHUS YCBOCHUSA (bu3HUYECKU CMBICIT 3aKOH
SHEPTUH B SHEPTUM B TETUIOBBIX MpoIleccax. | 3HaHUM, COXpaHEHUs SHEPTUH B TETUIOBBIX
MEXaHUYECKUX U YMEHUH, IpolLeccax; UMeTh IIPEJICTaBICHHUE O
TETJIOBBIX HaBBIKOB HEOOPAaTUMOCTHU TEIJIOBBIX MPOLIECCOB
mporeccax VYyammuecs A0IKHbI YMETh:

MIPUMEHSATH 3aKOH COXpaHEHUs
SHEPTUU B TEIUIOBBIX IpoIleccax Mpu
penieHun pU3NIECKUX 3a1a4

12 | JlaboparopHas Ornpenenenue yaelabHOU Ypok VYyamuecs 10KHBI 3HaTh; TOHUMATh
pabota Ne2 TEIJI0EMKOCTH METAJIMYECKOTO IIPAKTUYECKO | CMBICH (PU3UYECKUX BEIIMYUH:
«Ornpenenenune HUAJTUHIpA i paboThI KOJIMYECTBO TEIUIOTHI, yAETbHas
YAEIbHOU TEMIOEMKOCTb
TEIII0EMKOCTH VYyammuecs A0IKHbI YMETh:

TBEPJIOTO TEIa»

HCIIOJIb30BaTh U3MEPUTEIIbHbBIC
MPpUOOPHI 7Sl pacueTa yAeIbHOU
TETJIOEMKOCTH, TIPE/ICTABIIATh
pe3yabTaThl U3MEPEHUN B BUE
TaOJINII ¥ JIeTIaTh BBIBOJIBI




13 | O6o6meHue N0 TEME OtpabaTbIBalOT MOHATHS: VYpoxk Yyamuecs A0JKHBI 3HaTh; HOHUMATh
«Tennosble BHYTPEHHSS DHEPIHs, CUCTEMATH3a | CMBICT (PU3NYECKUX BEIUYHUH,
SIBIICHUS TeIIonepeaya, KOJIM4ecTBo IIUU U YCBOEHHBIX B paszeine «TemioBbie

TEIUIOTHI, yIeIbHas 00001IeHNs | ABJICHUD)

TEIJIOEMKOCTb BEIECTBA, SHAHMI Yuamuecs 10KHBI YMETh: peliaTh
TeMIieparypa, HeoOpaTUMOCTh 3a/1a4d Ha COCTAaBJICHUE YPABHEHUs
rpolriecca TeIIonepe1ayu, CBA3b TEIIOBOTO OajaHca

TEMIIEpaTyphl BEIIECTBA C

Xa0TUYECKUM JIBUKEHUEM €T0

YaCTHL], 3aKOH COXPAaHEHHUs

SHEPIHH B TEIUIOBBIX MIpoIeccax

14 | KonTpomabHas KoHTpoJIbHO-H3MEpUTEIIbHBIE Ypok Yyamuecs J0KHbI 3HaTh; IOHUMATh
pabora Nel. MaTepHabl 10 TEME: IPOBEPKM M | CMBICI (PM3UYECKUX BETMYMH,
«TenaoBrle «TenaoBrle IBIICHUS OIIEHKHU YCBOEHHBIX B paznene «Tennoseie
SIBIICHUS» SHAHUH SIBIICHUS»

Yuaiuecs 10KHBI YMETh: peliaTh
3a/1a4d Ha COCTAaBJICHUE YPABHEHUs
TEIJIOBOTO OajaHca

15 | IInaBnenue n [InaBnenue n KpucTaUIM3aLUA. Ypok Yyamuecs I0JKHbI 3HaTh; IOHUMATh
OTBEPJICBAHUE Temneparypa 1utaBieHus YCBOCHUSA SIBJICHUE TUIABJICHUS U
KPUCTAJUIMYECKUX BelecTBa. ['paduk nuaBneHust U | 3HaHUH, KPUCTAJUITU3aLUH
ten. ['paduxu KPUCTAIUIN3ALMH. YMEHHUI, Yuanuecs JI0KHBL YMETh: OOBSICHSITh
IIJIABJICHUS U HaBBIKOB SIBJICHUE TUIaBJICHUS U
KPUCTAJUITM3aLUN KPUCTAJUIU3aLUN
BEILIECTBA.

16 | YnenpHas TemiaoTa VY ienbHas TEIIoTa MIaBJICHUS. KomOunupoB | Yuaruecs J0JKHBI 3HATh; CMBICIT
IIJIABJICHUS. ®opMyiia pacyeTa KOJIMUECTBA aHHBIN YyPOK | (PM3UYECKUX MOHITUN: yAETbHAs
Pemrenne TEII0ThI, HEOOXOIUMOU IS TEIIOTA IUIABJICHHUS
rpaduUecKux 3aaad. IIJIABJICHUS Yuyamuecs 10JKHBI YMETh: peliaTh

rpaduyeckue 3a1auu

17 | Ucnapenue. Ucnapenue. CxopocThb Ypok Yyamuecs A0JKHBI 3HaTh; IOHUMAaTh
Konnencanus. ucnapenus. HacplleHHbIN 1 YCBOCHUSA SIBJICHUE UCTIAPEHUs U KOHJICHCAIIUH
Haceimennsiii u HEHACBIIICHHBIN Iap. 3HaHUM, Yuammuecs I0JDKHBL YMETh: OOBACHITD
HEHaCBILIEHHBIN Tap. YMEHHUH, SIBJICHUE UCIIAPEHUs U KOHJICHCAIIUH

HaBbIKOB




18 | Kunenue. ¥YnenpHas Kunenue. 3aBucumMocThb Ypok Yyamuyecs J0KHbI 3HaTh; IOHUMATh 9
TEIIoTa TEeMIIepaTypbl KUIIEHUS OT YCBOEHHUS CMBICT (PU3NYECKUX MTOHSITHI:
napooOpazoBaHus U JaBJeHUs. Y elIbHAs TeIUIoTa 3HaHUM, yZeIbHas TeIIoTa MapooOpa3oBaHus
KOH/JICHCALlUH napoo0Opa3zoBaHusl. YMEHUH, 1 KOH/ICHCAIlMU; IOHUMATh SIBJICHUE

Hcnonp3oBanue dHEprum napa HaBBIKOB KUTICHUS
Yuammuecs JI0JDKHBL YMETh: OOBACHITD
IIPOLIECC KUTIEHUS JKUJIKOCTH

19 | BnaxHocTh BO31yXa. OTHOCHUTENbHAS BIAXKHOCTh Ypok-3BpuKa | Yyaumecs A0HKHbI 3HaTh; IOHATHE! 10
Cnioco6bl BO3yxa. HacelenHsIit nap. BJIQYKHOCTH BO3/yXa
OIIpeACIICHUS Touka pocel. ['urpomerpsl, Yyamuecs A0JKHbI YMETh:

BJI&KHOCTH BO3/yXa ncuxpomMerpsl. [Ipaktuaeckoe OIIPENEIATh BIAXHOCTh BO3yXa IIPH
3HAQ4YCHME BIAKHOCTH BO3/1yXa. IIOMOIIM IICUXPOMETpa

20 | JlaboparopHas N3Mepenne BIaxxHOCTH BO3yXa Ypok Yyanuecs A0JKHBI 3HaTh; MOHSITHE: 10
pabota Ne3 IIPAKTHYECKO | BJIAXXHOCTHU BO3yXa
«3mepenue i paboThI Yyamuecs A0JKHbI YMETh:

BJIAYKHOCTH OIIPENEIATh BIAXKHOCTh BO3/1yXa IIPH
BO3J1yXa» IIOMOIIIM IICUXPOMETpa

21 | Pabora mapa u raza Termossie aurarenu. KIT/] Ypok Yyanuecs A0JKHBI 3HaTh; MIOHITHUS: 11

IIPU PACILIUPEHUMN. TEIJIOBOTO JABUTATEIIS. YCBOCHUSA JBUTaTeNb, TEIUIOBOM JABUTATEIb,
KIIJI TermoBoro 3HAHUM, MMOHUMATH CMBICI KO PUITUEHTA
JIBUTATEIIS YMEHHUI, MOJIE3HOTO JEHCTBUS

HaBBIKOB Yyaiuecs 10IKHbI YMETb:
BBIYHCIIATE KOYPPUIIMEHT MOJIE3HOTO
JEUCTBUS

22 | JIBuratenb JIBurarenyu BHyTPEHHETO Ypok Yyamuecs A0JKHBI 3HaTh; Pa3JIMYHbIC 11
BHYTPEHHETO CrOpaHusl: yCTPOMCTBO, YCBOEHHUS BU/IbI TEIJIOBBIX MAlIMH
cropanus. [lapoBast MIPUHIIUIT JEHCTBUSA, 3HAHUU, Yyamuecs A0JKHBI YMETb:

TypOuHa IIPUMEHEHHE. Y CTPOUCTBO U YMEHUH, IIPUBOJIUTH IIPUMEPBI UX
MIPUHIIUIT JEHCTBUS MapOBOM HaBBIKOB MIPAKTUYECKOI'0 UCIIOJIb30BAHMS
TYpOUHBI.

23 | IloaroroBka K Pemenue 3aja4 1o Teme: Ypok VYuaiuecs A0JOKHBI 3HATh; TOHUMATh 12
KOHTPOJIbHOU «I3MeHeHne arperaTHbIX MPAKTUYECKO | (PU3NYECKYIO CYIIIHOCTh N3MEHEHHS
pabote COCTOSIHAM BEIECTBA» i paboThI arperaTHBIX COCTOSTHUH BeIecTBa

Yuamnecs 10JHKHBI YMETE: peNIaTh
3azauu 1o teme «3MeneHue




arperaTHbIX COCTOSIHUM BCIICCTBA»

24 | KoHTpoJibHas Pemenue 3agau no reme: Ypok Yyamuecs A0JKHBI 3HaTh; IOHUMAaTh 12
pabota «I3MeHeHne arperaTHbIX MPAKTUYECKO | (PU3NYECKYIO CYIIIHOCTh N3MEHEHHS
No2"M3menenue COCTOSIHHIA BEUIECTBA 1 paboTsI arperaTHbIX COCTOSIHUM BEILIECTBA
arperaTHbIX Yuamuecs JI0KHBI YMETh: peliaTh
COCTOSTHHIA 3agaun no teme «3meHnenune
BeniecTna” arperaTHbhIX COCTOSTHUI BEILIECTBAY

1. dnekmpuueckue agnenun — 27 yacoe.

25 | Dnexrpuzanus el CrnocoObl  dIEKTpH3alUU  Tel. | YPOK-3BpUKa | Ydaluecs JOJKHBI 3HATH; IOHUMATh 13
npu [TonoxuTensHbIC u (U3HYECKUI CMBICIT TIOHSATHS:
COIIPHUKOCHOBEHUH. OTpHUILIATENIbHBIE  3apsiabl, HX ANIEKTPUIECCKHH 3apsi]T
B3anmonericteue B3aUMO/JICHCTBHE. Yyanuecs A0JKHBI YMETh:
3apsSHKEHHBIX TEJl OTIMICHIBATh B3aUMO,ICHCTBUE

HIIEKTPUYECKHX 3apsI0B

26 | DIEKTPOCKOIL. YcTpoiicTBO, MpUHIIUIT JEHCTBUS | YPOK VYyamuecs 10MKHBI 3HATD; 13
[TpoBoHUKY U Y Ha3HaYCHHE HIIEKTPOCKOIIA. YCBOEHHUS YCTPOICTBO JIEKTPOCKOIA, CTPOECHUE
HEMPOBOIHUKHU OOBsiCHEHUE IIEKTPU3AIUH T 3HaHUH, MTPOBOJIHUKOB H JTUJICKTPUKOB
AJIEKTpUYECTBA MIPU CONIPUKOCHOBEHUH, YMEHUH, Yuamuecs JI0KHBI YMETh:

CYIIECTBOBaHHE POBOJHUKOB M | HAaBBIKOB OTIMCHIBATh M OOBSCHATH YCTPOUCTBO
TIDJTICKTPUKOB Y TIPHUHIIATI JCUCTBHSI SJICKTPOCKOTIA

27 | DnekTpuyeckoe DNEeKTPUYECKOE TOJIE. Ypok VYyamuecs 10KHBI 3HaTh; TOHUMATh 14
nosie. Jlenumoctsb DNEeKTPUUECKUE CUITBI YCBOEHHUS CMBICJI IOHATHUS «IIIEKTPUIECKOE
AJIEKTPUYECKOTO B3aMMO/ICHCTBHSL. 3HaHUH, TI0JIe», DTIEKTPOH, B3aUMOCBS3b MEXY
3apsaa. DIEKTPOH YMEHHUH, BEJIMYMHOM U KOH(]UTyparen

HaBBIKOB AJIEKTPUYECKOTO 3apsiia U
XapaKTePUCTUKAMU DIIEKTPUIECKOTO
oJIst
Yuamuecs JI0KHBI YMETh:
OTIMICHIBATh B3aUMO,ICHCTBUC
AIIEKTPUYECKHX 3apsI0B
28 | Crpoenue aToma. Crtpoenue atoma. [IpoTOHBL. Ypok-3BpuKka | Yyauimecs A0DKHbI 3HaTh; CTPOCHHE 14

OO0ObsicHEHNE
ANMEKTPUUECKUX
SIBJICHUU

Helitponsl. Monsl. Ilepenaua
4aCTH JIEKTPUUECKOTO 3aps/a,
MPUTSXKCHUC HE3APSKCHHBIX TCJT

K 3apsA’KCHHOMY Ha OCHOBC

aTOMOB,
Yuanuecs JI0KHBI YMETh: OOBSICHSITh
MPOIIECC IEKTPU3ALNH, TIepeIaun

3apsiia




3HaHUM O CTPOCHUM aTOMA.

29 | DneKTpUYECKU TOK. DNEeKTPUYECKUN TOK. Ypok Yyamuecs A0JKHBI 3HaTh; MIOHSITHE 15
Hcrounuku Hcroynnkn Toka. YCTPOUCTBO U |  YCBOECHUSA «IIOCTOSIHHBIN DJIEKTPUUYECKHUM TOK,
AJIEKTPUYECKOTO NeMCcTBHE ralbBaHUUECKUX 3HaHUM, HCTOYHUKHU TOKA, Pa3JIMYHbIE BU/]IbI
TOKa. 3JIEMEHTOB, AKKYMYJISITOPOB. YMEHUH, HCTOYHUKOB TOKa

HaBBIKOB Yyaiuecs 10IKHbI YMETh:
ONMCHIBATh U OOBACHATH MPUHLINIT
JEMCTBUSI ICTOYHMKOB TOKa

30 | DnexTpuueckas O06o03HaueHUE IIEMEHTOB Ypok Yyamuecs A0MKHBI 3HaTh; JJIEMEHTBI 15
LIENb U €€ COCTaBHbIE JIEKTPUYECKON LIENU U NpaBuja | YCBOEHHUSA L[N Y, paBUjIa COCTaBJICHUS
JacTu €e COCTaBJICHHS U M300paKCHUs. | 3HAHUH, ANIEKTPUYECKUX Lienei

YMEHUH, Yuamuecs I0JKHBI YMETh: cOOUpATh

HaBBIKOB MIPOCTEMIINE IIEKTPUIECKUE LIEIH T10
3a/IaHHON CXEM€, YEPTUTh CXEMBI
COOpaHHOM AIIEKTPUYECKON IeTH

31 | DnexTpuueckuii TOK Crpoenue metamia. [Ipupona KomOnHMpoB | Yyaminecs A0KHbI 3HAaTh; CTPOCHHE 16
B METaJllax. 3J1. TOKa B MeTaJu1ax. JlefcTBus aHHBIA YPOK | MeTaJia, IOHUMATh IIPUPOTY
HelictBus 3JIEKTPUUECKOTO TOKA. 3JIEKTPUUECKOr0 TOKA B METAJIAX
AJIEKTPUYECKOTO Yuammuecs I0JDKHBI YMETh: OOBACHITH
TOKa. NEUCTBUS DIEKTPUUECKOTO TOKA,

IIPUBOJIUTH NPUMEPH] IPUMEHEHUS

32 | HanpaBnenue Hamnpasnenue Toka B Ypok VYyamuecs 10TKHBI 3HATD; 16
AJIEKTPUYECKOTO npoBoaHuKe. Cuia Toka. YCBOEHHUA (bU3NYEeCKU CMBICI IOHSATHUS «CHJIA
Toka. Cuia Toka. SIBeHne B3aUMOJIECHCTBUSI 3HAHWH, TOKa», €IMHUILY CHJIBI TOKA
EauHunb! cuiel IIPOBOJJHUKOB C TOKOM. YMEHHUH, Yuammuecs I0JDKHBI YMETh: OOBACHITH
TOKaA. HaBbIKOB SIBJIEHUE B3aUMOCUCTBHUS

IIPOBOJHUKOB C TOKOM

33 | Amnepmerp. AMIiiepMeTp, ero Ha3HaueHHUE U KomOuHMpoB | Yyaninecs A0KHbI 3HATh; 17
N3mepenue cuisl BKJIIOYECHHE B Lienb. [{eHa aHHBIM YPOK | yCTPOWCTBO U HA3HAYCHHUS
TOKa. JIeJIeHUs MIKaJIbl Ipudopa. amIepMeTpa, paBuia BKIIIOUEHUS B

Lenb aMIepMerpa
Yuyaiuecs A0IKHbBI YMETh: BKIIIOYATh
aMIepMETp B LIETb, U3MEPSATH C €r0
ITOMOIIBIO CHIIy TOKA B LIENU
34 | JlaboparopHas COopKa MEeKTPUIECKOM 1eTH U Ypok Yyamuecs 10MKHBI 3HaTh; MpaBuia 17




pabota Ne4 «CbHopxa U3MEpPEHUE CUIIbI TOKA B €€ MIPAKTUYECKO | BKJIIOYEHHUS B LIEMb aMIIEpMeTpa
AJIEKTPUYECKON LIenn Pa3IMYHBIX y4acTKaxX i paboThI Yyamuecs A0MKHBI YMETh: BKIIOYATh
U U3MEPEHUE CUJIBI aMIEepMETp B LIETb, U3MEPSATH C €r0
TOKa B €€ MIOMOIIBIO CHIIy TOKA B LIETIH
pa3IMYHbIX

y4acTKax».

35 | Dnexrpuueckoe Hamnpsoxenue. Eaununa Ypok Yyamuecs 10TKHBI 3HATD; 18
HarpsKeHUe. HarnpskeHus — BoJbT. YCBOEHHUS (U3HYECKUI CMBICT TIOHSATHUS
Enuauie 3HaHUM, HATIPSHKEHUEY, SAMHUITY HAPSHKEHUS
HaIpsKEHUS. YMEHHUH, Yuammuecs JI0JDKHBI YMETh: OOBSCHATD

HaBBIKOB SIBJICHUE DJICKTPHUICCKOTO
HaIpsHKEHUs

36 | BoabT™mertp. BounbT™MeETp, ero Ha3HaueHHE U Kom06unupoB | Yuaiuecs [10JKHBI 3HATD; 18
N3smepenne MpaBuiia BKJIKOYEHUS B LEIb. AHHBIA YPOK | YCTPOMCTBO M Ha3HAYECHUS
HaIpsKEHUS. BOJIbTMETPA, IPaBUJIA BKJIIOUEHUS B

L[eNb BOJIbTMETPA

VYyamuecs A0MKHBI YMETh: BKIIOYATh
BOJIbTMETP B LIE€TIb, U3MEPSTH C €r0
ITOMOIIBIO HAIPSKEHUE Ha YYacTKe
1enu

37 | JlaboparopHas N3MepeHne HanpsHKeHHs Ha Ypok Yyanuecs A0JKHBI 3HAaTh; MpaBuia 19
pabota Ne5 Pa3IMYHBIX y4acTKaxX MIPAKTUYECKO | BKIIFOUEHHUS B IIEMb BOJIBTMETPA
«3mepenue NEKTPUYECKON LETH i paboThI Yyamuecs JOJKHbI YMETh: BKIOYaTh
HaIpsHKEHUs Ha BOJIbTMETP B LIE€TIb, U3MEPSTH C €T0
Pa3IUYHBIX MTOMOIIBIO HAIIPSPKEHUE Ha y4acTKe
ydacTkax 1enu
3NEKTPUYECKOMN
LEnn»

38 | 3aBHCUMOCTbH CHJIBI 3aBHCUMOCTD CHJIBI TOKA OT Ypok Yuaruecs 10JDKHBI 3HaTh; IOHUMATh 19
TOKa OT CBOWCTB MPOBOTHHKA. YCBOEHHUS CMBICT SIBJIEHUS JIEKTPUYECKOTO
HaIpsKEHUS. DNeKTPHYECKOE COMPOTHBIECHHE, 3HaHI/H7£, COTNIPOTHUBIICHUS, ETUHUILY
DneKTpuyecKoe 6 . YMEHUH, CONPOTHBIICHUS
CONPOTUBJICHUE 00BACHEHHE H3HICCKOI HaBbIKOB Yuanuecs JI0KHBL YMETh: OOBSICHSITH
IIPOBOJHUKOB. CYIHOCTH CONPOTHBIICHHL. HaJU4YUe COMPOTUBIICHUS ITPOBOTHUKA
EnuawuIist Epunua conporusnenus — Om Ha OCHOBE IPEJICTABJIEHHUI O CTPOEHUN




COITPOTHUBJICHHS.

BCIICCTBA

39 | 3akou Oma mis 3akon OMa Jyist y4acTKa Ieru. Vpoxk Yuyamuecs J10JDKHBI 3HAT, 20
ydacTKa LEMu. YCBOEHHUS ¢bu3nveckuit cMpIca 3akoHa OMa JuIst
3HaHUH, y4acTKa Ienu
YMEHHUH, Vuyaruecs 10KHB YMETh:
HaBbIKOB IPUMEHATH 3aK0H OMa Ul ydacTKa
LENH NP PeleHNH (HPU3NIECKUX
3aj1a4
40 | Pacuer 3aBUCUMOCTb CONIPOTHUBIICHUS KomOnHMpoB | Yyanimecs A0HKHBI 3HaTh; TOHUMATh 20
CONPOTHBIICHUS TIPOBOIHHKA OT MaTepHana, aHHBIM YPOK | 3aBUCHUMOCTb JJIEKTPUUECKOIO
IIPOBOHUKA. JUTHHBL, TLTOMIA/H TTOTIEPETHOTO COINPOTHBIICHUS IPOBOJAHUKA OT €TO
VY aensHOE ceuenns. VIebHOE JUIMHBI, IJIOLAAN OTIEPEYHOTO
COINPOTHBIICHUE CEUEHUs U MaTepuaia
conpoTuBJichue. Popmyna A Yuammuecs JI0JDKHBL YMETh: OOBSCHITD
pacuera CONpOTHUBIECHUS IIPHYNHBI 3aBHCHMOCTH
IpOBOJIHMKA SJICKTPUYECKOT'0 CONMPOTHUBIICHHUS OT
pa3MepoB MPOBOTHUKA U poJia
BEIIECTBA
41 | Pemenue 3amay Ha Pemenue 3agau Ha pacuer Ypok Yyamuecs T0KHBI 3HATL, IIOHUMATh 21
pacuer CONPOTHBIIEHUS IPOBOAHUKA IIPAKTHUYECKO | 3aBUCHUMOCTD AJIEKTPUYECKOIO
CONPOTHBIICHUS i1 paboTBI COINPOTHBIICHUS IPOBOJAHUKA OT €TO
IIPOBOJHHKA JUIMHBI, IJIOLAAHN TOTIEPEYHOTO
CEUEHUs U MaTepuaia
Yyaiuecs 10IKHbI YMETh:
MIPUMEHSTH 3Ty 3aBUCUMOCTb IIPH
penieHun (pU3NIECKUX 3a1a4
42 | JlaboparopHas Peocrar, ycTpoiicTBO, NpUHLIMI Ypok Yyanuecs A0JKHBI 3HATh; 21
pabota Ne6 paboThl, Ha3HAYEHHE. IIPAKTHUYECKO | YCTPOICTBO M Ha3HAUEHHE peocTaTa
«PerynupoBanue PerynupoBaHue cuiel Toka 1 paboTEI Yyamuecs A0JKHbI YMETh:
CHJIBI TOKa peocTaTom 10JIb30BaThCsl PEOCTATOM IS
peocTatomy». pEryJIpoBaHMs CUIIbI TOKA
43 | JlaboparopHas Ormpesenenre COMpPOTUBICHUS Ypok Yyamuecs 10TKHBI 3HATD; 22
pabota Ne7 IIPOBOJIHHUKA C TIOMOIIBIO MIPAKTUYECKO | YCTPOMCTBO M HA3HAYECHUS
«Onpenenenne amrnepMerpa 1 BOJIbTMETpa i paboThI amIepMerpa, paBuia BKIIOUEHUS B




COIIPOTHUBIICHHUS
IIPOBOJIHUKA C

L[eNb aMIIEPMETPa; YCTPOICTBO U
Ha3HAYEHUs BOJIbTMETPA, IIPaBUiIa

MTOMOIIBIO BKJTIOYEHHS B II€TIb BOJIETMETPA
ammnepMerpa u Yuammuecs J0JKHBI YMETh:
BOJIbTMETPA» OTIPEEIATh CONPOTUBIICHUE
MIPOBOJIHUKA
44 | TlocnenoBaTenbHOE [TocnenoBarenbHOE COEAMHEHNE KomO6uHupoB | Yuaiuecs J0JDKHBI 3HATh; YTO TaKOE 22
COEIMHEHNE MIPOBOTHUKOB aHHBIM YPOK | ITOCJIEJOBATEIBHOE COEIMHEHUE
MIPOBOTHUKOB IIPOBOJHUKOB, KaK OINPEAEISAETCS Cruia
TOKa, HaNpsYKEHUE U COTIPOTHUBIICHUE
LIENU TIPU MOCIEA0BATEILHOM
COEJIMHEHUU
Yuammuecs I0DKHBL YMETh: peliaTh
3aJ1auM Ha IPUMEHEHUE 3aKOHOB
MIOCJIEJOBATEILHOTO COEAUHEHNUS
IIPOBOJTHUKOB
45 | IapannenbHOE [TapannensHO€ cCOeIMHEHME KomO6unupoB | Yuaiuecs J0JKHBI 3HATh; YTO TaKOE 23
COEJIMHEHNE MIPOBOTHUKOB aHHBIM YPOK | MapajuleJIbHOE COEANHEHNE
MIPOBOJTHUKOB IIPOBOJHUKOB, KaK OINPEAEISAETCS Cuia
TOKa, HaNpsKEHUE U COTPOTHUBIICHUE
L[ENU IpY MapajuIeIbHOM COEAUHEHNN
Yuammuecs J0DKHBIL YMETh: peliaTh
3aJ1auM Ha IPUMEHEHUE 3aKOHOB
[apajuIeIbHOTO COEAUHEHMUS
MIPOBOJTHUKOB
46 | JlaboparopHas [lenu ¢ mocnenoBaTeabHBIM U Ypok Yyanuecs A0JKHBI 3HaTh; Kak 23
pabota Ne8 NapajuleIbHBIM COEAMHEHUEM U IIPAKTHYECKO | OIpeneNsieTcs cuja TOKa, HalpshKeHHe
«IlocnenoBarenbHOE UX XapaKTepUCTHKH (0O1mme 1 paboTEI Y COIIPOTHUBIICHUE LIENU IIPU
U napajuieIbHOe HaIpspKEHUE, CONTPOTUBJIEHHE, MIOCJIEIOBATEILHOM U NIapajuIeIbHOM
COC/TMHEHUE cuna Toka). CmemanHoe COCTMHCHUU
MIPOBOTHUKOBY COEJIMHEHUE IPOBOIHUKOB. Yuammuecs I0JDKHBL YMETh: peliaTh
3aJ1auM Ha IPUMEHEHUE 3aKOHOB
MIOCJIEIOBATEIBHOIO U NapaJuIeIbHOIO
COEJIMHEHUS! POBOJIHUKOB
47 | PaboTa ¥ MOIITHOCTb Pabora Toka. Eqununna pabotel — | Ypok Yyamuecs 10JKHbI 3HaTh; IOHUMATh 24




IEKTPUYECKOTO Jlxoynb. MoOIIHOCTB TOKA. YCBOCHUSA (bu3nvecKnii CMBICI BEIMYHMH: paboTa
TOKa Eaununa momuocTtu — Batr. 3HaHUH, AJIEKTPUYECKOTO TOKAa U MOLTHOCTh
®opmyisl pacueTa paboThl U YMEHUH, JIEKTPUYECKOTO TOKa
MOIITHOCTH TOKa. HaBBIKOB Yyamuecs T0JKHBI YMETE: pemarhb
¢du3nveckre 3a1a4u Ha pacdyeT padoThI
Y MOIIHOCTH AJIEKTPUYECKOI0 TOKa

48 | JlaboparopHas N3Mepenne MOITHOCTH U Ypok Yyamuecs A0JKHBI 3HaTh; IOHUMAaTh 24
pabota Ne9 paboTHI TOKA B 3JIEKTPHUUECKOM IPAKTUYECKO | (U3NYECKUN CMBICI BEIMYHH: paboTa
«3mepenne Jamne i1 paboTBI AJIEKTPUYECKOTO TOKAa U MOLTHOCTh
MOIIIHOCTH U PabOThI AJIEKTPUYECKOTO TOKa
TOKa B Yyaiuecs 10IKHbI YMETh:

EKTPUYECKOU HCI0JIb30BaTh (hr3HUECKHEe TPHUOOPHI
Jamme» JUIS U3MEpPEHUs: pabOThl M MOIIIHOCTH
AJIEKTPUYECKOT0 TOKa

49 | HarpeBanue [Ipuunna HarpeBaHus Ypok Yyanmecs A0JKHBI 3HATh; 25
IIPOBOTHUKOB IIPOBOJJHUKOB IPU MPOTEKAHUU YCBOECHHUS ¢bu3nveckuii cMpIca 3akoHa Koy -
BIIEKTPUUECKUM 110 HUM TOKa. 3akoH [[xoys- 3HAHWH, Jlenna
TOKOM. 3aKOH Jlenua u ero gopmymna. YMEHUH, Yuanuecs JI0KHBI YMETh: OOBSICHSITh
Jxoynsa-Jlenua. HaBBIKOB TEIJIOBOE JICVCTBHUE TOKA
DneKTpoHarpeBaresn
bHBIE IPUOOPBI.

50 | Kopotkoe [IprurHa BOBHUKHOBEHUS KomOunupoB | Yuaiuecs JI0JKHBI 3HATh; TEIJIOBOE 25
3aMbIKaHUE. KOPOTKOT'O 3aMbIKaHUSI. aHHBIM YPOK | JEMCTBHE DIEKTPUYECKOTO TOKA
IIpenoxpanurenu. YCTpoicTBO U IPUHLIUI PabOTHI Yyamuecs A0JKHbI YMETh:

Pemenue 3amau IIpeI0XPaHUTEIS. IIPUBOJIUTH IPUMEPBI TPAKTUUECKOTO
[TonynpoBOAHUKOBBIE TPUOOPBHI. HCI0JIb30BAHUS TEIUIOBOTO JIEHCTBUS
AJIEKTPUYECKOTO TOKa

51 | KonTpoJsibHas Pemenue 3agau no reme: Ypok Yyanuecs A0JKHBI 3HaTh; JIEMEHTBI 26
pabota Ne3 «DNEKTPUYECKUE SBJICHUS» IPAKTUYECKO | 3HAHWM, UCIOJIb3YEMbIE B TEME
«DNEeKTpUYECKHE i1 paboTBI «DNEKTPUYECKUE SBJICHUS»

SIBIICHUS» Yyaiuecs 10IKHbI YMETh:
IIPUMEHSTH [TOJIyY€HHBIE 3HAHUSI IIPU
penieHun (pU3NIECKUX 3a1a4
111. dnexmpomaznummnoie aenenusn — 6 uacos.
52 | MarnutHoe noue. | CymecTBOBaHHE MArHUTHOTO | Ypox-sBpuka | Yuammecs 10/KHBI 3HATh; TOHHMATh 26




MarsuTtHOE 110J1€
MPSAMOTO TOKA.
Mar"auTHel€e JJUHUH.

OJI1 BOKPYT TPOBOJHUKA C
TOKOM. CHJIOBBIE TMHUHN MOJIA.
Hanpasnenre MarHuTHBIX
JIMHUH.

(U3HYECKUI CMBICT TIOHSATHUS
«MAarHUTHOE TIOJIE», UTO TAKOE
MAarduTHBIC JIMHUU U KaKOBBI UX
0COOEHHOCTH

annmeca JOJIDKHBI YMCTh: O6’I)$ICH$ITI)
3aMKHyTOCTI) MAardmuTHBIX JII/IHI/Iﬁ

53 | MaruurtHoe 1oJie Cnoco0Obl U3MEHEHUS Ypok Yyanuecs A0JKHBI 3HaTh; Kak 27
KaTYIIKUA C TOKOM. MarHUTHOTO JICUCTBUS KATYIIKH YCBOEHHUS XapaKTEPUCTHUKUA MarHUTHOTO TOJIS
DNeKTpPOMAarHuThl U C TOKOM (M3MEHEHHE YHClia 3HaHUH, 3aBUCAT OT CHJIBI TOKA B ITPOBOTHUKE
WX IPUMEHEHUE. BUTKOB, CHJIBI TOKA, IIOMEIIEHHE | YMEHUH, 1 (hOPMBI POBOTHUKA

KEJIE3HOTO CEepJICYHHKA). HaBBIKOB Yyamuecs A0JKHbI YMETh:
npeiaraTb CocoObl
YMEHBIIICHUS/ YBEITMUCHUS
MarHuTHOTO TOJIsl, CO3/1aBa€MOT0
KaTYIIKOW C TOKOM; OOBSICHATh
YCTPOMCTBO M MPUHIMII JCHCTBUSA
AJIIEKTPOMAarHuTa

54 | IloctrosinHbIE B3anmoneiicTBiue MarHuToB. Ypok Yyamuecs A0JKHBI 3HaTh; O POJIH 27
MarHuTEhI. [IpuunHbl OpreHTaIIUN YCBOEHHUS MarHUTHOTO TIOJISl B BOBHUKHOBEHUU H
MarnuTHOe nojue ’KEJIE3HBIX OMHJIOK B MATHUTHOM | 3HAHHH, Pa3BUTHUU KU3HU HA 3eMIIE;

MOCTOSTHHBIX noJie. 300pakeHne MarHUTHBIX | YMEHMH, YCTPOMCTBO U IPHUHIIUII ACHCTBUS

MarHuTOB. noJjeil. MIsMeHeHne MarHuTHOTO HaBBIKOB ANIEKTPOMAarHuTa

MarnuTHoe nojue nmoJis 3emiid. 3HaueHHe Yuanuecs JI0KHBI YMETh: OOBSICHSITh

3emuin. MAarHUTHOTO TOJI 3eMJIH JIJIst JICVCTBHE IMMOCTOSTHHBIX MAarHATOB
KUBBIX OPTaHU3MOB.

55 | JlaboparopHas COopka 2JIeKTpoOMarauTa u Ypok Yuamuecs JOIKHBI 3HATh; 28
pabota Nel0 UCIBITAHUE €ro AeHCTBUS IIPAKTHUYECKO | YCTPOICTBO U Ha3HAUECHUE
«Co6opka 1 paboTEI ANEKTPOMAarHuTa
AJNIEKTPOMArHuTa u Yuamuecs JI0KHBL YMETh: COOUPATh
WCIIBITAaHUE €ro ANEKTPOMArHUT
JEUCTBUSD)

56 | [etictBue N3MeHenne HanpaBieHUs CHIIbI Ypok VYuaiuecs 1071KHbI 3HATh; 28
MarHUTHOTO TOJISI HAa MIPY U3MEHECHHSI HAIIPABJICHUS YCBOEHHUA B3aMOCBSI3b AJIEKTPUUYECKOTO U
IIPOBOJIHUK C TOKOM. TOKa. BpaimieHnue paMku ¢ TOKOM | 3HaHWH, MAarHUTHOTO IOJIEH
DNEeKTPUYECKUI B MarHUTHOM nioJe. [IpuHmmm YMEHUH, Yuanuecs I0KHBI YMETh: OOBSICHSITh




JIBUTATEb. paboTHI DIIEKTPOIBUTATEIIS. HaBBIKOB JIeCTBYE MAarHUTHOT'O I0JI Ha
[IpeumymectBa IIPOBOJHUK C TOKOM
AJIEKTPOIBUTATENEH
57 | KonTpoJsbHas Pemenue 3agau no reme Ypok Yyanuecs A0JKHBI 3HaTh; JIEMEHTBI 29
pabota Ne4 o teme «DJIEKTPOMArHUTHBIE SBJICHUS IIPAKTUYECKO | 3HAHWM, CIOJIB3YEMBIX B TEME
«DNIEeKTPOMArHUTHBI 1 paboTEI «DJIEKTPOMArHUTHBIE SBJICHUS
€ SIBJICHUS» Yuyamuecs 101KHbI YMETb:
IIPUMEHSTH [TOJIyYE€HHBIE 3HAHUSI IIPU
penieHun (pU3NIECKUX 3a1a4
1V. Ceemogvie signenus — 8 uacoe.
58 | UcrouHuku cBera. Onrtuueckue siBnenus. Ceer - Ypok-3BpuKka | Yyauimecs A0HKHbI 3HaTh; TOHUMATh 29
Pacnipoctpanenue BOKHEHIINN (paKTOp KU3HU Ha CMBICJI IIOHATHN: CBET, ONITUYECKUE
CBeTa. 3emue. Jlyu cBera. OOpa3oBaHue SIBJICHUS, TEOMETPUYECKasi ONITHUKA
TEHU U MOJIYTEHU. 3aTMEHHUSL. Yuammuecs JI0JDKHBI YMETh: OOBACHATD
COJIHEYHBIE U JTYHHBIE 3aTMEHHUS
59 | Orpaxenue cBera. OTtpaxxkenue cBera. Yroma Ypok Yyamuecs 10MKHBI 3HATD; 30
3aKOHBI OTPAKEHUS MAaJCHUS U OTPAKEHMUSL. YCBOEHHUA (bu3nUIecKuil CMBICI 3aKOHA
csera. IInockoe ITocTpoenue n3o0paxeHus B 3HaHUH, OTPAKEHHUs CBETA, KaK IIOCTPOCHUEM
3epKajo. IIJIOCKOM 3€pKajie. YMEHHUH, OTIPEIEIIAETCS PACIIONIOKEHUE U BU
XapakTepucTuka n300pa’keHusl. HaBBIKOB M300pakeHMs B IJIOCKOM 3epKajie
Yyaiuecs 10IKHbBI YMETh: CTPOUTD
OTPAKECHHBIN JIy4d
60 | Ilpenmomnenue cBera OnTuyeckas MIOTHOCTh CPEIBI. Ypok VYyamuecs 10KHBI 3HaTh; TOHUMATh 30
3aK0H TIPEIOMIICHHS CBETA. YCBOCHHUS (du3HYECKUi CMBICIT 3aKOHA
3HaHUH, MIPEIOMIIEHHUS CBETA
YMEHUH, Yyaiuecs I0IKHbI YMETh: CTPOUTD
HaBBIKOB MIPENIOMJICHHBIH JIy4d
61 | JIunzel. OnTuyeckast Bunsl nun3. @okyc. DokycHoe KomOuHMpoB | Yyanimecs A0HKHBI 3HaTh; TOHUMATh 31

Ccujia JIMH3EI.

paccrosinue. OnTuyeckas cusia
nuH3blL [locTpoenune
M300pakeHuH, 1aBaeMbIX
JTUH301. 3aBUCUMOCTh
N300paKeHUs! OT PacIOJIOKEHUS

AHHBIA YPOK

CMBICJI IOHATUH: (POKYCHOE
PaCCTOSAHUC JIMH3bI, ONITUYCCKAA CUJIa
JIUH3BI

Yyamuecs JOJIKHBI YMETL: CTPOUTH
M300pakeHNe B TOHKUX JIMH3aX




npeaMeTa OTHOCUTCIIBHO JIMH3bI.

62 | U300paxkenus, [Tony4yenue nzoOpakeHui c Kom6unupoB | Yuaiuecs 10JKHBI 3HAaTh; TOHUMATh 31
JTaBa€Mbl€ JTMH30M. MTOMOIIBIO JIMH3BI aHHBIA YPOK | B3aUMOCBSI3b MEXK/IY PACIIOJIOKEHHUEM
MpeIMETA, ONITUYECKON CHIION JIMH3BI
U TIOJTy4aeMbIM H300pakeHuEM
Yyaiuecs I0KHBI YMETh: pa3jinyarh
NENCTBUTENBHBIC 1 MHUMBIE
BEJINYNHBI
63 | OnTuueckue VYeTpoiicTBO 1 Ha3HAUCHUE Kom06unupoB | Yuaiuecs 10JKHBI 3HATD; 32
npu6bopsl. ['nas. ONTHYECKUX MPUOOPOB. AHHBIA YPOK | YCTPOMCTBO M Ha3HAUCHUE
Ouku. YcTpoicTBO U QyHKIMM Tri1a3a. ONTUYECKUX MTPUOOPOB
bnuzopykocTs n Hapymenue pynkiuu riasa. Yyamuecs A0JKHBI YMETb:
JaIbHO30PKOCTb. ONMCHIBATh U OOBACHATD MPOLIECC
aKKOMOJAIINH TJ1a3a
64 | JlaboparopHas [Tonyyenue nzoOpakeHus npu Ypok Yyamuecs A0JKHBI 3HaTh; IOHUMAaTh 32
pabota Ne 11 IIOMOIIY JIUH3BI MIPAKTUYECKO | CMBICI MOHATHH: (POKyCHOE
«Tonyuenue i paboTHI paccTOosHUE JINH3bI, ONITHYECKAs CUJla
M300paKeHUS TIPU JIMH3bI
ITOMOIIY JINH3bI» Yyamuecs A0KHbBI YMETh: MOJIYy4aTh
pa3IMyYHbIE BUIbI U300paKeHUH Npu
MTOMOIIIM COOMPAIOIIEH JINH3HI,
U3MepATh (POKYCHOE pPacCTOSIHUE
coOMparoNIel TUH3EI
65 | KouTponpHas Pemenue 3agau Ha noctpoeHue Ypok Yyanuecs A0JKHBI 3HaTh; 3JIEMEHTBI 33
pabota Ne5 o Teme M300pakeHu# Mo TeMe MPAKTUYECKO | 3HAHUI, U3yUYCHHBIX B pa3/eie
«CBeToBbIE «OnTudeckue sIBICHUS» i paboThI «OnTudeckue sIBICHU»
SIBJICHUSI Yuamuecs 10JKHBI YMETh: peliarh
3aJl1auM Ha NOCTPOECHHE N300paKeHH
66 33
67 Peseps 34
34

68




