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IL1anupyemMble pe3yJbTaThbl OCBOEHHUS V‘leﬁHOFO npeamerTra

K konny 8 knacca oOyyaromuiics Hayuumes:

IPOBOAUTH NMPSMbIE U3MEPEHUS (PUZNYECKUX BEIMUMH: TEMIIEPATYPA, BIAXKHOCTh
BO3/yXa, HANPSKEHUE, CUJIa TOKA; IIPU TOM BBIOUPATH ONTUMAJIbHBIN CIIOCO0
U3MEPEHMS U UCII0JIB30BATh IIPOCTEHIINE METOABI OLICHKH ITIOIPEIIHOCTEN U3MEPEHU.

TenyioBble IBJIEHUS

pacro3HaBaTh TEIIOBBIE SIBICHUS M OOBACHATH HAa 0a3e MMEIOIMNXCS 3HAHUNH OCHOBHBIE
CBOMCTBA WM yCIIOBUS IPOTEKAHUS 3TUX sIBJIeHUN: nuddy3us, usmeHeHne o0bema Te
IpU HarpeBaHUHU (OXJIaXAEHUN), O0JIbIlasi COKUMAEMOCTh I'a30B, MaJlasi CXKMMaeMOCTh
KHUIKOCTEH 1 TBEPJBIX TEJ; TEIIOBOE paBHOBECHE, UCTIAPEHHE, KOHICHCAIHS,
IUTaBJICHHUE, KPUCTAUIN3ALNs, KHTICHHUE, BIAKHOCTD BO3/AYyXa, PA3INIHBIE CTIOCOOBI
Teruionepeaayu (TeIIONpPOBOIHOCTb, KOHBEKIIUS, U3JTyUYEHHE), arperaTHble COCTOSHUS
BEIIIECTBA, MOIJIOEHNE SHEPTUH ITPH UCTIAPEHUH )KHUJIKOCTH U BBIJICIICHUE €€ MU
KOHJICHCAIINH Tapa, 3aBHCUMOCTb TEMIIEpaTyphl KATICHUS OT TaBIICHIS;

OIKCHIBATh N3YUYECHHBIE CBOIMCTBA TEJ U TEIIJIOBBIE SIBICHUS, UCTIONb3Ys (PU3UYECKUE
BEJIMYUHBI: KOJIMYECTBO TEIJIOThI, BHYTPEHHSISI SHEPTUsl, TEMIIEPATypa, YAeIbHas
TETUTOEMKOCTh BEIIECTBA, yeIbHas TEIJIOTa TUIABJICHHS, yIeIbHAS TEIUIOTA
napoo0pa3oBaHus, yAeIbHAs TEIJIOTa CTOPAaHUs TOTUTHBA, KO3 PHUIIMEHT TIOJIE3HOTO
JeMCTBUS TEIUIOBOTO JBUTATEIS; IPU ONMCAHUN IPABUIIBHO TPAKTOBATh (PU3NUECKUN
CMBICJI UCIIOJIb3YEMBIX BEJTMUMH, X 0003HAUEHUS U €JMHUIIBI U3MEPEHUs, HAXOIUTh
(dbopMyIIBI, CBI3BIBAIONINE JAHHYIO (GU3NIECKYIO BETMUMHY C IPYTUMHU BETMIHMHAMH,
BBIUUCIIATH 3HaUCHHE (PU3NYECKON BEITHUUHBL;

aHAJIM3UPOBATH CBOMCTBA TeJl, TEIJIOBBIC SIBIICHUS M NPOLIECCHI, UCIIOIb3ysl OCHOBHBIE
TIOJIOKEHHSI aTOMHO-MOJICKYISIPHOTO YYCHHS O CTPOSHUH BEIIECTBA M 3aKOH
COXpaHEHUS SHEPTUH;

pa3nuyaTh OCHOBHBIEC TPU3HAKU U3YyUCHHBIX (DU3MUECKUX MOJIETCeH CTPOSHHS ra3os,
JKUJKOCTEN U TBEPJIBIX TEIT,

NPUBOANTH IPUMEPHI MPAKTUIECKOTO UCTIOIH30BaHMS (PU3MUECKUX 3HAHUN O TETUIOBBIX
SIBJICHUSIX;

peraTh 3a/1a4M, UCIOJIb3Ysl 3aKOH COXPAHEHUS YHEPTHH B TEIUIOBBIX Mpolieccax u
dbopmyIB, CBSA3BIBatONINE (PU3UMYECKUE BETMIUHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEpaTypa,
yIlenbHAs TETUIOEMKOCTD BEIIECTBA, Y/CIbHAS TeIUIOTa TUIaBIICHHSI, YACTbHAS TEIUIOTa
napooOpa3oBaHus, yAelbHas TEMJI0Ta CTOPAaHUs TOIUIUBA, KO3(PPHUIIMEHT MOJIE3HOTO
JIEMCTBUA TETUIOBOTO JBUTATEINS): HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4H 3alUChIBATh
KpaTKOe yCIOBHE, BBIICIATh (PU3UMUECKUE BETUIHHBI, 3aKOHBI U ()OPMYJIBI,
HEOO0XOAUMBIE JUIS €€ PELIeHHs, TIPOBOIUTH PACUETHI U OLIEHUBAThH PEATbHOCTD
MOJYYEHHOTO 3HAYEeHUS (PU3NYECKON BETHUUHBI.

BHGKTqueCKl/Ie U MAarHUTHBIC ABJICHUA

pacno3HaBaTh AJIEKTPOMArHUTHBIE SIBJICHHS U OOBSICHITH HA OCHOBE UMEIOIINXCS
3HAHUN OCHOBHBIE CBOMCTBA WJIM YCIOBUS IIPOTEKAHNS ITUX SABICHUMN: JJICKTPU3ALMS
TEJ, B3aUMOJIEHCTBHE 3apsAI0B, dJEKTPUUECKHUI TOK U €ro AecTBUS (TEMI0BOE,
XUMHUYECKOe, MArHUTHOE), B3aUMO/ICHCTBIE MAarHUTOB.

COCTaBJIATH CXEMBI JJIEKTPUYECKUX LETIEN C TIOCJIEI0BATEIbHBIM U NTapaJlICIbHBIM
COEJIMHEHUEM JIEMEHTOB, Pa3JInyasl yCIOBHbIE 0003HAUEHNUS FJIEMEHTOB AIEKTPUUECKHUX
neneu (MCTOYHUK TOKa, KIII0Y, pE3UCTOp, PEOCTaT, JJAMIIOUKa, aMIEPMETP, BOJIBTMETD).
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UCIIOJIb30BAaTh ONTHYECKUE CXEMBI JIJIsl TOCTPOCHUS N300paKeHUI B MJIOCKOM 3epKalie U
coOuparouiei JTuH3e.

ONUCHIBATh U3yUYEHHBIE CBOMCTBA TEJI U MJIEKTPOMArHUTHBIC SIBICHUS, UCTIONB3YS
(bu3HYEeCKre BEIMUMHBI: AJIEKTPUUECKUM 3apsijl, CHIIa TOKA, SJIEKTPUUECKOE
HaANPSDKEHUE, DJIEKTPUYECKOE COMTPOTUBIIEHUE, YIEIbHOE COMPOTUBIICHIE BEIIECTBA,
paboTa AIEKTPUYECKOTO OIS, MOIIIHOCTh TOKA, (DOKYCHOE PACCTOSIHUE U ONTHYECKAsI
CHUJIa JIMH3bI; IPU OMHUCAHUU BEPHO TPAKTOBAThH (PU3UUYECKUM CMBICIT UCIIOJIB3YEMBIX
BEJIMYMH, UX 0003HAUYCHUS U €UHUIIBI U3MEPEHUS; HAXOIUTh (DOPMYIIbI, CBA3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUUYUHY C IPYTUMU BETUYHMHAMH.

aHaJM3UPOBATH CBOMCTBA TEJ, SJIEKTPOMArHUTHBIE SIBICHUS U MPOIECCHI, UCTIOJIb3YsI
(du3nyecKre 3aKOHbBI: 3aKOH COXPAaHEHUS AIEKTPUUYECKOTO 3apsiaa, 3aKkoH Oma Jiist
y4dacTka 1emnu, 3akoH Jlxxoyns-Jlenna, 3akoH NpsIMOJIMHEHHOTO pacpOCTPAHEHUS CBETA,
3aKOH OTPa)XKEHUS CBETA, 3aKOH MPEJIOMIICHHUS CBETA; IIPHU 3TOM pa3inyaTh CIIOBECHYIO
bopMyTUPOBKY 3aKOHA M €T0 MaTEMAaTHUYE€CKOE BBIPAKECHHUE.

MPUBOJIUTH IPUMEPHI MPAKTUYECKOTO UCTIONB30BaHMs (PU3NYECKUX 3HAHUH O
AIIEKTPOMArHUTHBIX SBJICHUSX, peUIaTh 3a7a4i, UCTIONb3Ys (PU3NUEeCKUE 3aKOHBI (3aKOH
Owma mi yyactka nenu, 3akoH [xoyins-JIenua, 3akoH NpsIMOJIUHEMHOTO
pacipoCTpaHEHUs CBETA, 3aKOH OTPaKEHUS CBETA, 3aKOH IPEJIOMJICHUS CBETA) U
dbopMyIbl, cBsi3bIBaOIINE (PU3UUECKHE BEIMYUHBI (CHIIa TOKA, DIEKTPUUECKOE
HANPSDKEHUE, DJIEKTPUYECKOE COMTPOTUBIIEHUE, YIEIbHOE COMPOTURIICHHIE BEIIECTBA,
paboTa 3JIeKTPUYECKOro MOJIsl, MOLITHOCTh TOKa, (POKYCHOE PACCTOSHUE U ONTUYECKas
CHWJIa JIMH3bI, CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YACTOTA CBETA,
dbopMyIIbI pacueTa MEKTPUIECKOTO COMTPOTUBIICHUS TIPH MOCIIEI0BATEIHLHOM U
napaieIbHOM CO€TMHEHUH TIPOBOHUKOB): HA OCHOBE aHAJM3a YCIIOBUSA 3a/1a4l
3aMUCHIBATh KPATKOE YCIOBHUE, BBIACIATH (PU3NYECKHE BEIMUMHBI, 3aKOHBI U (DOPMYIIHI,
HEOOXOIUMBIE JIJISl €€ PEIICHHs], IPOBOIUTEH PACUETHI U OIICHUBAThH PEaTbHOCTD
MOJIYYEHHOTO 3HaYeHUS (PU3HUECKON BEITMYUHBI.

noiyaum 603MOXNCHOCHIb HAYUUMDbBCA:

co30a8ams coOCmMBeHHble NUCbMEHHbIe U YCIHble CO0OUeHUs. O PDUBUYECKUX SBTIeHUSIX
HA OCHOBE HECKONIbKUX UCHOYHUKO8 UHpOopMayuu, COnpososcoams GblCMynieHue
npezenmayuetl, y4umsolas 0coO6eHHOCMU AYOUMOpUU C8ePCIMHUKOS.

Tennoesie asnenusn

UCNONIL308aMb 3HAHUS O MENJIO8bIX ABNEHUAX 8 NOBCEOHEBHOU HCUZHU OJis 00eCneyeHs]
bezonacHocmu npu oopaweHuu ¢ npudopamu U MexHULeCKUMU YCmpoucmeamu, 0us
COXpaHeHust 300p08bsl U CODNIO0EHUSL HOPM IKONIOSUUECKO20 NOBEOEHUs 8 OKPYHcatouyell
cpeoe; npusooUms NpUMepPbl IKOJI02ULECKUX NOCIe0Cm8uLl pabomvl dsuzcamenetl
BHYMPEHHe20 C2OPanUsl, Meni08blX U 2UOPOINEKMPOCMAHYULL

Pazuuams SpaHuybl NPUMEHUMOCIU (PU3UYECKUX 3AKOHO8, NOHUMAMb 8Ce0OuUll
xapakmep (hyHOAMenmanbHblX Qu3uuecKux 3aK0OH08 (3aKOH COXPAHEHUs IHePUU 8
MeNn08bIX NPOYECCax) U 02PaHU4eHHOCb UCNONIL30BANHUSL YACHBIX 3AKOHO8,
Haxoo0ums a0eK8amuyio npeoioHCeHHOU 3a0aude huzuiecKyio Mooeib, papeuams
npobiemy Kak Ha OCHO8e UMEIOWUXCS 3HAHULL O MEeNI08bIX AGIEHUAX C UCNOTIb30BAHUEM
Mamemamu4ecko2o annapama, max u npu NOMOWU Memoo08 OYeHKU.

3J1el<mpultea<ue U MACHUMHDbBIE A6/1CHUA



UCNOIL308AMb 3HAHUSL 00 JJIEKMPOMACHUMHBIX ABTIEHUAX 8 NOBCEOHEBHOU HCUZHU OJIs
obecneuenus 6e30naAcCHOCMU NpU 0OpaweHUU ¢ NPUOOPAMU U MEXHUYECKUMU
YCmMpOUCmeamu, 01 COXPaHeHust 300p08bsl U COONI0O0EHUSL HOPM IKONOSULECKO20
nogeodeHnUsi 8 OKpycaroweli cpeoe;

Paziuuams epaHuybl NPUMEHUMOCIU (YUIUYECKUX 3AKOHO8, NOHUMAMb 8Ce0OuUll
xapakmep (yHOAMEHMAIbHbIX 3AKOHO8 (3AKOH COXPAHEHUSI 2NeKMPULecKo20 3apsioa) u
02PAHUYEHHOCMb UCNOb308AHUS YACMHBIX 3aKOHO08 (3akon OMa 015 yuacmka yenu,
sakon [[coynsa-Jlenya u op.);

UCNONIBL308AMb NPUEMbL NOCMPOEHUsL PUULECKUX MOOeell, NOUCKA U (POPMYTUPOBKU
00KA3amenbCme 8blOSUHYMBIX 2UNOMe3 U Meopemuieckux bl860008 Ha OCHOBE
IMRUPUYECKU YCMAHOBNEHHBIX (DaKMO8, HAX0O0UMb A0eK8AMHYI0 NPeON0HCEHHOU 3a0aye
@uzuueckyro mooenn, pazpeuanms npodiemy KaK Ha 0CHO8e UMEIOUWUXCSL 3HAHU 00
INEKMPOMACHUMHBIX SGAEHUSX C UCTIOIb308AHUEM MAMEMAMULECKO20 annapama, max u
ApU NOMOWU MeMOO08 OYeHKU



Coaep:kanue y4eOHOIr0 nmpeamMera

I. TensioBbIE ABJICHUS

Buyrtpennss sneprus. TemnoBoe npmxenue. Temnepatypa. Temnonepenaya. HeodpatumocTts
npouecca Temionepenayn. Csi3b TEMIIEPATYPhl BEIIECTBA ¢ XaOTUYECKUM JABUKEHUEM €T0
yactuil. CiocoObl U3MeHEeHUs1 BHyTpeHHel sHepruu. TemnonpoBoanocts. KonnuectBo
TEIJIOTHL. Y IeNbHAas TerioeMKocTh. KonBekuus. M3mydyenne. 3aKoH COXpaHEHUsI SHEPTUH B
TEIUIOBBIX Npoleccax. [lnaBnenne u kpuctannusauus. Y AenbHas Terora miasienus. ['padux
TUIaBJieHus U oTBepeBanus. [IpeoOpa3zoBanue F3HEPrUM MPU U3MEHEHUSIX arperaTHOro
cocTosiHUs BelecTBa. Mcnapenue u koHaeHcanus. Y aelbHas TerioTa napoodpa3oBaHus U
KoHAeHcauuu. Pabora napa u raza npu pacumpennu. Kunenue xuakoctu. BnaxHocts
Bo3ayxa. TemnoBsle ABUTATENIN. DHEPIHs TOIUIMBA. Y IeJbHAs TEIIOTa CTOPAHUSI.
ArperaTtHbie coctossHud. [IpeoOpazoBanue sHeprun B TerioBsix apuraressx. KIIJ[ termosoro
JIBUTATEJIS.

I1. DyekTpUYecKue sIBJICHUS U 3JIeKTPOMATHUTHbIE SIBJCHHUS

DnekTpu3zanus Tei. DIeKTpuueckuil 3apsaa. Bzaumoneiictue 3apsaoB. /[Ba Buaa
ANEKTPUUECKOTO 3apsiia. J{uCKpeTHOCTh 3JEKTPUUECKOTro 3apsaaa. DIEKTPOH. 3aKOH
COXPAHEHHUsI JIEKTPUUECKOT0 3apsAia. DIEKTPUUECKOE MoJe. DIeKTpocKom. CTpoeHne aToMOB.
OObsicHEHHE AIEKTPUUECKUX siBJIeHUH. [[pOBOAHUKYN 1 HEIPOBOIHUKH 3JIEKTPUUECTBA.
JlelicTBHE 3JIEKTPUUECKOr0 MOJIA HA SJIEKTPUUECKUE 3aPsJIbL.

[TocTosiHHbIM 2nekTpudeckuil Tok. cTrounuku anekTpudeckoro Toka. Hocurenu cBOOOAHBIX
AIEKTPUYECKUX 3aPAJI0B B METAJUIAX, JKUIKOCTAX U ra3ax. DJIEKTPUUECKas LEIb U €€
cocTtaBHble yacTH. Cuia Toka. EnuHuIe! cuiibl Toka. AMnepMertp. Mi3mepenue cuiibl TOKa.
Hanpsbxenne. Enunnibl Hanpsbkenus. Bonbtmetp. 3Mepenue HanpsbkeHus. 3aBUCUMOCTh
CHUJIBI TOKA OT HAIPSKEHHUS.

Conporusnenue. Equaunel conpotuBiaeHus. 3akoH Oma Juisl ydacTKa JIEKTPUYECKOM LETH.
Pacuer conpoTtuBiieHHs MPOBOAHUKOB. Y IeJIbHOE conpoTusieHue. [Ipumepsl Ha pacuer
COIIPOTHUBIICHMsI IIPOBOIHUKOB, CWJIBI TOKa U HanpshKkeHus. Peocrarsl. [locnenosarensHoe u
IapajuIeJIbHOE COCTMHEHUE TPOBOIHUKOB. J[€MCTBUSA 3JIEKTPUYECKOrO TOKA

3akon [[xoyns-Jlenna. Pabota anekTpudeckoro Toka. MOIHOCTh 3JIEKTPUYECKOTO TOKA.
Envuuis! paboThl 31€KTPUUYECKOro TOKa, PUMEHsieMble Ha npakTuke. CueTynK
AIIEKTPUYECKOI SHEprun. DIIEKTpOHAarpeBaTeabHble MpUOOpbI. Pacuer anekTposHeprumy,
notpebiigseMoi ObITOBBIMU NpubOpamMu. HarpeBanue npoBOAHUKOB 3JIEKTPUUECKUM TOKOM.
KosmuecTBO TEMIOTHI, BBIAEIAEMOE POBOJHUKOM ¢ TOKOM. Jlamna HakanuBaHus. Koporkoe
3amblkanue. [Ipegoxpanurenu. MarautHoe nosje. MarauTHoe 1oje npsiMoro TOKa.
MarsuTHbI€ JIMHUY. MarHUTHOE MOJI€ KaTYIIKHA ¢ TOKOM. DJIEKTPOMAarHuThl U X IPUMEHEHUS.
[TocTosiHHBIE MarHUTEl. MarHUTHOE 110JI€ OCTOSIHHBIX MarHUTOB. MarHUTHOE 1oJie 3eMJIN.
JleficTBME MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM. DJIEKTPUUECKUIA IBUTATENb.

I11. CBeToBbBIE AABJICHHUS.

HcTounuku cBera.

[TpsimonuHeiHOE pacpoCTpaHEHHE, OTPAXKEHUE U MpeoMieHue ceeta. Jlyd. 3akon
oTtpaxeHus ceta. [Imockoe 3epkano. JInnza. Onrtnyeckas cuia auH3bl. M300paxenue,
naBaeMoe JIMH30M. M3Mepenne pokycHOro pacctosinus coduparomieit Inu3bl. OnTudeckue
npuOopsl. ['na3 u 3penne. Ouku.



TeMaTHueCcKOe IIAHUPOBAHHUE

No Tema ypoka KoianuectBo
ypoKa 4acoB
TensoBble siBjeHus (25 4)

1 BBogHoe 3ausaTue 1
2 IToBTOpeHue TeM Kypca 7 Kiacca 1
3 Pemenue 3aga4d nmo remam Kypca 7 Kiacca 1
4 Pemenue 3aga4 o remam Kypca 7 Kiacca 1
5 Pemienue 3agau mo TeMam Kypca 7 kiacca 1
6 Pemenue 3aa4 Ha pacyeT yJaenbHON TEIIOEMKOCTH 1
7 Pemenue 3a1a4 Ha pacueT KOJIMYECTBA TETIOTHI 1
8 [InaBneHue u OTBEpACBaHNE 1
9 ITapooOpazoBaHue W KOHACHCAIIHSI 1
10 JIBuraTe I BHYTPEHHETO CrOPAHMS 1
11 Pemenue 3aga4 Ha pacyeT KIij 1
12 Pemrenne 3agau no reme «M3meHeHne arperaTHbIX COCTOSTHUI 1
BEIIECTBAY
13 Pentenne onmuMImagaeIxX 3aaay 1
14 3aHUMaTeIbHbIE ONBITH M POKYCHI IO TeMe « TernoBble IBICHUS) 1
15 3aHuMaTeNbHbIE OMBITH U (POKYCHI IO TeMe « ITEKTPOCTATUKA» 1
16 OKCnepuMeHT «JIeMCTBHSI JIEKTPUYECKOTO TOKa 1
17 Pemenue 3aga4d no remMme « AIEKTPUUECKHUM TOK» 1
18 DxcnepuMeHT «Pacuer conpoTHBIIEHHS TPOBOIHUKAY 1
19 Urpa «CyacTnuBslil ciydaii» 1
20 [TocnenoBaTesbHOE COEIMHEHNE TPOBOAHUKOB 1
21 [TapannenbHOe coeAMHEHNE TPOBOTHUKOB 1
22 CMmenraHHoe COeIMHEHNE MPOBOIHUKOB 1
23 Pemenue 3aga4 no remMe « AJIEKTPUUECKUI TOK» 1
24 Puznka gomMa « QNEKTPUIECKUN TOK» 1
25 OKCNEpUMEHT «DJIEKTPOMArHUTHBIE SIBJICHUS 1
26 NurennexryanpHas urpa «Urto? I'ne? Korna?» 1
27 OxcnepuMeHT «CBETOBBIE SIBICHUS 1
28 12 anpenst — JleHb KOCMOHABTHKH 1
29 Pemenne 3agau «OTpakeHre U MPEIOMIICHUE CBETa 1
30 Pemenue 3agau «@opmysna TOHKON JTMH3BI 1
31 [IpomexxyTouyHas aTTectanus 1
32 Pemenue 3agau «IlocTpoenne n3o0pakeHuil, MoJIy4eHHBIX C 1
TTOMOIIIBIO JTMH3
33 ®dusuka B npupoje «CBETOBBIC SIBICHUS 1
34 Hrorosoe 3ansTHE 1
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