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[ToACHMTeNbHAaA 3anncKa
[Mporpamma no gmsnke ana 10-11 knaccoB cocTaB/ieHa B COOTBETCTBUN C:
denepanbHbIM 3aKOHOM 06 06pa3oBaHny B Poccuiickont defepauymm (OT
29.12.2012 N 273-®3 (pea. ot 29.07.2017)), TpeboBaHnAMN PefepanbHOro
rocyaapCcTBeHHOro 06pasoBarte/ibHOro CTaHAapTa cpegHero o6Lero 0bpasoBaHNA
(®roC COO0); npumepHoi Nporpammbl y4ebHoro kypca (LLlatannHa A.B.,
Paboune nporpammel, ®Pusmka, 10-11 knaccel. — M.: MNMpoceeLyeHune, 2017.)
YMK:
I".A.Msakuwes, b.b.byxosues, H.H.Cotckuit / MNog pea. H.A.TNapheHTbLEBON,
®du3snka. 10 knacc. ba3oBblil  YPOBEHb(KOMMIEKT € 3/1IEKTPOHHbLIM
npunoxexHvem). — M.: MpocseLeHune, 2019.
I".A.Msakuwes, b.5.byxosues, H.H.Cotckuit / MNog pea. H.A.TNapheHTbLEBON,
du3snka. 11 knacc. bas3oBbli  ypoBeHb (KOMMIEKT C  3/IEKTPOHHbIM
npunoxexHvem). — M.: MpocseLeHune, 2019.
KonunyectBo 4acoB no y4ebHOMY nnaHy:
10 knacc: 70 y/rog, 2 y/Hegento
11 knacc: 68 u/rog, 2 y/Hegento

PE3YJIbTATbl OCHOBEHUNA KYPCA

BbINYyCKHUK Hay4unTCA:

e Co6M0gaTh Npaswia 6e30MacHOCTN U OXpaHbl Tpyaa npy paboTe ¢ y4ebHbIM U
nabopaTopHbIM 060PYA0BAHNEM;

e MMOHUMATb CMbIC/T OCHOBHbIX (DM3NYECKMX TEPMUHOB: (HM3NYECKOe Teno,
(hn3nyeckoe sBNeHNE, PU3NYECKas BENNUMHA, eANHNLbI U3MEPEHNS;

e pacnosHaBaTb MPO6/EMbI, KOTOPbIE MOXHO PELUWTL NPV MOMOLLM (PU3NYECKNX
METOA0B; aHanM3MpoBaTb  OTAE/bHbIE  3Tanbl  MPOBEAEHWS  UCCNEAOBaHWA 1
MHTEPNPETMPOBaTL Pe3ybTaTbl HABMOAEHNIA 1 OMbITOB;

e CTaBWTb ONbITbl MO WCCMEAOBAHUIO (DU3NYECKUX SBNEHWUIA WU (PU3NYECKUX
CBOICTB Ten 6e3 WCMoMb30BaHMS MPSAMbIX W3MEPEHWIA; Mpy 3TOM (POPMYNMPOBaTb
npobnemy/3agady y4e6HOro 3KCMEPUMEHTA; CObMpaTb YCTAHOBKY W3 MPeAsIoKeHHOro
060py0BaHNs; NPOBOANTb OMbIT 1 (HOPMY/IMPOBATL BbIBOAbI.

MpumeyaHne. [Mpy  NpoBedeHWM  UCCNeAOBaHMS  (OU3NYECKUX  SBMIEHWIA
N3MepUTE/IbHbIE NMPUBOPbLI NCMOMb3YIOTCS NINWb KaK AaTyYMKK U3MEPEHNS (DU3NYECKMX
BEIMYMH. 3anncK NoKasaHuii NPsSIMbIX N3MEPEHWIA B 3TOM C/ly4yae He TpebyeTcs.

e MOHUMATb POJib IKCMEPUMEHTA B MOMYHEHNIN HayYHOI MHGOPMaLWK;

e MPOBOAWTb MpPAMbIE M3MEPEHMSI (U3NYECKMX BEIMYMH: BPEMS, PacCTOsHUE,
macca Tena, 06bem, cuna, TemMneparypa, aTMoc(epHoe AaBfieHue, BNXHOCTb BO3AyXa,
HamnpsbkeHVe, cuna TOKa; MpW 3TOM BbIGMPaTb OMTUMA/bHbLIA CMOCO6 M3MEpPeHMs 1
CMOMb30BaTb NPOCTENLLNE METOAbI OLEHKM MOTPELLUHOCTEN U3MEPEHUIA.

e MpPOBOAWUTL  WUCCMEAOBaHME  3aBUCMMOCTE  (IM3NYECKMX  BENNUYMH  C



MCNONb30BaHMEM MPAMbIX W3MEPEHWIA: NpUW  3TOM  KOHCTPYWMpOBaTb YCTaHOBKY,
(pmKcnpoBaTtb pe3ynibTaTbl MOSYYEHHOW 3aBUCUMOCTM (PU3UYECKUX BENMUYUH B BUfAE
Tabnuy, 1 rpaMkos, Aenatb BbIBOAbI MO pe3y/bTaTtam UCC/ef0BaHNS;

e MPOBOAUTHL KOCBEHHbIE W3MEPEHUsA (PU3NYECKUX BENIMYUH: MPU BbINOIHEHUM
N3MEPEHNI  cobUpaTb  3KCMEPUMEHTA/IbHYI0  YCTaHOBKY, Cneays  NpeinoXXeHHOM
WHCTPYKUMKM, BbIYUCNATb 3HAYEHWe BEINYMHBbI W aHAIM3UPOBATb  MOJYyYEHHbIe
pe3ynbTarTbl C YH4eTOM 3aaHHOM TOYHOCTU U3MEPEHNIA;

e aHaIN3MPOBATbL CUTYaLMN NMPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, y3HaBaTtb B
HUX NPOSB/IEHNE N3YYEHHbIX PN3NYECKNX ABNIEHUIA U 3aKOHOMEPHOCTEN W MPUMEHATb
VMEIOLLMECA 3HAHUSA ANA UX 0OBbACHEHNS;

e [OHMMAaTb MPUHUMMBI JEACTBUA MaLLWH, NPUOOPOB M TEXHWYECKMX YCTPOMCTB,
YCNOBUS UX 6€30MacHOro UCMo/b30BaHNS B NOBCEAHEBHOMN YXXN3HU;

e 1ICMOMIb30BaTb MPU  BbIMNOSIHEHUN  YYEeOHbIX 3afa4y  Hay4HO-MOMYyNAPHYHO
nnTepaTypy 0 PU3NYECKMX ABMIEHUAX, CNPaBOYHbIE MaTepuasbl, pecypcbl VIHTepHeT.

BbINYCKHUK MNO/Ty4MUT BO3MOXXHOCTb HaYyUYUTbCA:

e 0CO3HaBaTb LIEHHOCTb Hay4HbIX UCCNefOBaHWA, PO/b (PU3UKU B pacLUMpeHnm
NpeLcTaB/eHnn 06 OKPYXKatoLLEM MUPE U ee BKNAA B Y/yULLEHNE KAYeCTBa XMN3HU;

e 1ICNOMb30BaTb MPUEMbl MOCTPOEHUA  (PU3MYECKUX MOLeNein, mnoucka u
(hOPMY/IMPOBKM [0Ka3aTe/IbCTB BblABUHYTLIX TMNOTE3 U TEOPETUYECKUX BbIBOLOB Ha
OCHOBE 3MMMPUYECKIN YCTAHOB/IEHHbIX (PAKTOB;

e CpaBHMBATb TOYHOCTb M3MEPeHUs (PU3NYECKUX BEUYMH MO BEIMYMHE WX
OTHOCUTE/IbHON NOrpPeLLHOCTH NPY NPOBeAEHNUN NPSAMbIX U3MEPEHNIA;

e CaMOCTOATE/IbHO MPOBOAWUTb  KOCBEHHble W3MEPeHUs U UCCNefoBaHUA
(hM3NYECKUX BEMYUH C LCMO/b30BaHMEM Pa3/IMYHbIX CNOCO60B N3MEPEHUs (DU3NUYECKIMX
BEJIMYMH, BbIOMPaTb CPeACTBA M3MEPEHNS C YHETOM HEOOXOAMMOM TOHHOCTU U3MEPEHUIA,
060CHOBbIBaTbL BbIGOP Cnocoba W3MepeHWs, a[eKBaTHOro0 MOCTaB/IEHHOW 3afaue,
MPOBOANTbL OLEHKY AOCTOBEPHOCTM MOYYeHHbIX pPe3y/bTaTos,;

e BOCMPUHMMATL  MH(OPMALMIO  (PU3NYECKOr0  COAepXaHus B HAy4HO-
MonynspHON nnuTepaType M CpeAcTBaX MaccoBOW MHGOPMaLUW, KPUTUYECKU OLEHMBATb
MOSlyYeHHYIO WH(OPMaUMIO, aHaIM3Npys ee cofepXXaHue U AaHHble 06 WCTOYHMKE
NHpopmMaLmu;

e C03/aBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHble COOBLLEHNA O (DM3NYECKUX
ABMIEHMAX Ha OCHOBE HECKO/IbKMX WCTOYHWKOB  WH(opmauuu, COMpoOBOXKAATb
BbICTYN/IEHNE MpPe3eHTaLMeln, yunTbIiBas 0CO6EHHOCTM ayaUTOPUN CBEPCTHUKOB.

MexaHun4yecKne ABeHUA

BbINYCKHUK HayuNTCA:

e pacrosHaBaTb MexXaHWYeCKMe SBMEHUA U OOBLACHATb Ha OCHOBE MMELLMXCS
3HaHWIA OCHOBHbIE CBOWCTBA WM YCNOBUS NPOTEKAHUA 3TUX SB/IEHWIA: paBHOMEPHOE U
HepaBHOMEPHOe [BMXXEHME, pPaBHOMEPHOE W  PaBHOYCKOPEHHOE MPAMOJIMHEHOe
[BWKEHNE, OTHOCUTENbHOCTb MEXaHWYeCKOro ABVDKEHWs, CBOOOAHOE MajeHwe Ten,
pPaBHOMEPHOE [BVXKEHME MO OKPY>KHOCTWU, WUHEPLMS, B3aMMOLENCTBME TeN, peakTUBHOE



[BWKeHWe, nepefava fAasBneHUs  TBEpAbIMMA - Tenamu, XKUAKOCTAMU W rasamu,
aTMOC(pepHOe [aBfieHMe, MnaBaHWe Tes, paBHOBecWe TBepAblX Tesl, UMEeKLWwmnx
3aKpensieHHyt OCb BpallleHus, KonebaTefbHOe [BWXKEHWe, pPe30HaHC, BOJIHOBOE
LBWXeHue (3BYK);

e ONMCbIBaTb M3y4YeHHble CBOMCTBA TeN WU MeXaHUYecKue SIBMEHMUS, MUCMOJb3YS
(hn3nyeckue BENMUYUHBI: MyTb, NEPEMELLEHME, CKOPOCTb, YCKOPEHWE, Nepunog obpalleHus,
macca Tesna, M10THOCTb BeLLecTBa, cuia (Cuna THKeCTH, Cuna ynpyroctu, cuia TpeHus),
[aBneHue, WUMNynbC Tena, KWHeTU4Yeckasd 3Heprus, MOTeHUMabHaa  3HEpPrus,
MexaHuyeckas paboTa, MexaHuyeckas MoLHOCTb, KI1[, npu coseplleHnn paboTbl C
MNCNOMb30BaHMEM MPOCTOr0 MEXaHu3Ma, Cuia TPeHusa, aMnauTyda, Nepuos n 4actoTa
KonebaHwWi, AnMHA BOSIHBI U CKOPOCTb €€ pacrnpocTpaHeHus; Npy onucaHuy nNpasuibHO
TpakToBaTb (PU3NYECKMIA CMbIC/T UCMOMb3YEMbIX BEIMYMH, UX 0003HAYEHUS U eAVHULbI
N3MepPEeHNs, HaxoauTb (OPMY/bl, CBA3bIBAKOWME [OaHHYK (PU3NYECKYHO BEIMYUHY C
APYTUMU BENIMUMHAMM, BbIYNCNIATL 3HaYeHME PU3NYECKOIN BESTMYMHBI;

e aHa/IM3MPOBaTb CBOMCTBA Te/l, MEXaHNYECKMe SIBIEHMS U NPOLLECChI, MCMOSb3YS
(pM3nyecKmMe 3aKOHbI: 3aKOH COXPaHeHWA 3HEepruu, 3aKOH BCEMMPHOro TATOTEHWUS,
MNPUHLMN CYNepno3numm cuni (HaxoxaeHue pasHogencTytowen cunbl), 1, 11 n 1l
3aKOHbl HbIOTOHA, 3aKOH COXpaHeHWs MUMNysnbca, 3akKOoH [yKa, 3akoH [llackans, 3akoH
Apxumega; npu  3TOM pasfivyatb C/IOBECHYHD (DOPMY/IMPOBKY 3akKOHa WU ero
MaTEMAaTUYECKOE BbIPaXKEHME;

e pa3iMyaTb  OCHOBHble MPU3HAKM  W3YYEHHbIX  (DU3NYECKMX  MOZENeN:
MaTepnasibHasA ToOUKa, MHepLUMaibHasa cUcTema OTCUETa,;

e pellatb 3afayu, UCNONb3ys (PU3MYecKmne 3aKOHbI (3aKOH COXPaHEHUs 3Heprum,
3aKOH BCEMWPHOIO TAroTEHUA, NpUHLMN cynepno3sunuuun cun, |, 11 n 111 3akoHbl HbIOTOHA,
3aKOH COXpaHeHusi uMmnysnbca, 3akoH [yKa, 3akoH [lackansd, 3akoH Apxumega) U
(hopMy ibl, CBA3bIBAKOLWME (PU3NYECKME BeNUYUHBI (MYTb, CKOPOCTb, YCKOPeHWe, macca
Tena, NJOTHOCTb BeLLlecTBa, CWa, AAaBNEHME, UMMYNbC Tena, KUHETUYECKas 3Heprus,
NnoTeHUMaNbHas 3HEprus, MexaHuyeckas paboTa, MexaHuyeckass MowHocTb, K1/,
MPOCTOr0 MexaHu3ma, Cuia TPEHUS CKOMbXEHWUA, KO3I(P(UUNEHT TPeHus, aMnanTyaa,
Mepuvog W vactoTta KonfebaHwil, A/IMHa BOJSIHbI U CKOPOCTb ee pacnpoCTpaHeHWs): Ha
OCHOBE aHa/iM3a YC/I0BMUA 334a4M 3anmncbiBaTb KPaTKOe YC/OBWe, BblAENATb PU3nYeckme
BE/IMYMHBI, 3aKOHbI 1 (HOPMY/Ibl, HEOOXOAUMbIE AJ1 €€ PeLUeHUs, NMPOBOANTL pacyeTbl U
OLeHMBaTb PeasibHOCTb MOTYYEHHOr0 3HaYeHWst (PU3NYECKOW BEIMUMHBI.

BbINyCKHNK NONTYUYUT BO3MOXHOCTb HayUYUTbCA:

e 1ICMO/b30BaTb 3HAHWSI O MEeXaHUYECKMX SBNEHWSX B MOBCEAHEBHON >XU3HU NS
obecneyeHnss 6e3onacHOCTU nNpu  obpaweHn C  npubopamm U TEXHUYECKUMM
YyCTpOWCTBaMK, A8 COXpaHeHUs 340p0BbA U COOMIOLEHUS HOPM  3KONOMMYeCKOro
MOBeZEHNS B OKPY>KaloLLel cpefe; NpUBOAUTb NPUMEPbI NPaKTUYECKOro 1Cnoib30BaHus
(DU3NYECKMX 3HAHWIA O MEXaHMYECKUX SBNEHUSX W (PU3NYECKMX 3aKoHax; NpuUMepsbl
MCMONb30BaHNS1 BO30OHOBNSAEMbIX WCTOYHWKOB 3HEPTUW; 3KONOTMMYECKUX MOCNeACTBuUiA
nccnefoBaHNs KOCMUYECKOro NpoCTPaHCTB;

e pa3MyaTb rpaHuLbl MPUMEHUMOCTU  (PU3NYECKMX 3aKOHOB, MOHUMATb



BCEOOLUMIA xapakTep (yHAAMEHTaNbHbIX 3aKOHOB (3aKOH COXPaHEHWsi MexaHWU4ecKoi
SHEPruM, 3aKOH COXPaHeHWs WUMMyAbCa, 3aKOH BCEMUPHOTO  TAMOTEHUs) U
OrpaHN4YeHHOCTb UCMONb30BaHUS YacTHbIX 3aKOHOB (3aKoH Myka, Apxumeaa u ap.);

e HAXOAMTb AaeKBATHYH MNPeAsodKeHHOW 3ajadve  (UU3NYECKYD  MOJENb,
paspellaTb MNpobnemMy Kak Ha OCHOBE WMEKLMXCS 3HaHWIA MO  MexaHuke C
Cnonb30BaHeM MaTeMaTNYecKoro annapaTa, Tak v Npy NOMOLLM MeTO/OB OLEHKN.

TennoBble SB/EHUS

BbINYCKHMK Hay4nTCs:

e pacrno3HaBaTb TEM/OBbIE SBIEHUS 1 OObACHSATbL Ha 6a3e UMEOLLMXCS 3HaHWIA
OCHOBHbIE CBOWCTBA WX YCNOBMS NPOTEKAHUS 3TUX SBNEHWIA: Anddy3ns, N3MEHeHMe
o6bema Ten Mnpu HarpeBaHWM (OXNaXAeHWK), 6GoNblias CXUMAEMOCTb ra3oB, Manas
CXKMMaeMoCTb  XXUAKOCTeld U TBEpPAbIX TeN, TenjoBOe paBHOBECWUE, MCNapeHue,
KOHAEHCaUUs, NnaBieHne, KpUCTaNNN3aLUms, KUNeHne, BNaXKHOCTb BO3AyXa, PasfnyHble
crnocobbl Tennonepeaayun (TenONPoOBOAHOCTb, KOHBEKUUS, W3MyyeHue), arperatHble
COCTOSIHMSA BELLLECTBa, MOTMOLLEHNE SHEPTUM NMPU UCNAPEHUM XMUAKOCTW 1 BblAeNeHne ee
MpPW KOHAEHCAUMM Nnapa, 3aBUCMMOCTb TeMMepaTypbl KUMEHWs OT AaBNEHNS;

e ONWCbIBaTb W3YyUeHHble CBOWCTBA Ten W TEM/oBble SBMEHWS, WUCMOMb3ys
(M3NYECKME BEMMUMHBI: KOMMYECTBO TEMAOThl, BHYTPEHHSIS 3HEprus, TemnepaTtypa,
yAenbHas Tenn0eMKOCTb BellecTBa, YAeNbHas TennoTa NnaBfeHus, yaenbHas TennoTa
napoo6pa3oBaHus, YyAenbHas TenaoTa CropaHvWs TOMAMBa, KO3M(ULUMEHT MONE3HOrO0
[EeCTBMS TENMOBOro ABWraTens; Npu ONUCaHWKU MPaBWIbHO TPaKTOBaTb (U3MUECKWIA
CMbIC/T UCMO/Mb3YEMbIX BENUMH, UX 0G03HAYEHUS W eAVHWLIbI U3MEPEHUS, HAXOAWUTb
(hopMynbl, CBA3bIBAOLLME AAHHYHD (DMU3NYECKYHD) BENMUMHY C APYTUMU BENUUUHAMY,
BbIUNCNATL 3HAYEHWE (DIN3NUECKOI BEMNUMHBI;

e aHANM3MPOBATb CBOIWCTBA Te/, TEMN/OBble SBMEHUS W MPOLECChI, MCMOMb3ys
OCHOBHbIE MOJSIOXXEHMSI aTOMHO-MO/IEKY/IIPHOTO YUY€EHWsi O CTPOEHMMN BELLECTBA W 3aKOH
COXPaHeHUsl 3Heprum;

e pa3NnNyaTb OCHOBHbIE MPM3HAKWU M3YUeHHbIX (PU3NYECKUX Mofeneli CTPOeHus
rasoB, XWAKOCTEN 1 TBepAbIX Ten,

e MPMBOAWTL NPUMEPbI MPAKTUYECKOTO WCMOMb30BaHNUS (DU3NUECKUX 3HAHWIA O
TEMNNOBbIX ABNEHUSX;

e peLlaTh 3aa4n, UCMOMb3Ys 3aKOH COXPaHEHMs 3HEPTK B TENJIOBbLIX NPOLLeccax
M opmynbl, CBA3blBaKOWWME  (U3NYECKME  BENNUMHBLI  (KONMYECTBO  TEM/OTh,
TemnepaTtypa, YyAenbHas Tenj0eMKOCTb BeLleCcTBa, YAenbHast Tennota niaBneHus,
yAenbHas TennoTa napoo6pas3oBaHus, YyhenbHas TennoTa CropaHuWst  TOM/MBA,
KO3(hMLIMEHT NONE3HOro AeNCTBUS TENOBOIO ABMraTeNs): Ha OCHOBE aHa/M3a YCIoBuS
3a[lauM 3anucbiBaTb KPaTKOE YCOBME, BbIAENATb (IM3NUECKME BENNUMHBI, 3aKOHbl U
(opmynbl, HeoOGXOAUMble [N €€ pelleHWs, MNPOBOAUTbL pacuyeTbl U  OLEHMBATb
peanbHOCTb NOMYYEHHOr0 3HAYEHMS (IN3NYECKON BENNUNHBI.

BbIMYCKHMK MO/TyYNT BO3MOXHOCTb Hay4MUThbCS:

e 1ACMO/Mb30BAThb 3HAHUS O TEMMOBbIX SIBNEHWUSX B MOBCEAHEBHOW >KW3HK ANs
obecrneyeHnss 6GesonacHOCTV Npu  Oo6palleHMn ¢ npueopamm 1 TEXHUYECKUMY



yCcTpoiCcTBaMK, AN8 COXpaHeHUs 340pOBbS 1 COOMKOAEHMS HOPM  3KOMOrMYECKOro
MOBEAEHNSI B OKPY>KaloLLeil cpede; NMPUBOAMTL MPUMEPbI 3KONOrMYECKMX MOCneAcTBuiA
paboThbl ABMraTeneli BHy TPEHHEr0 CropaHus, TENMOBbIX U FMAPO3NEKTPOCTaHUWiA;

e pa3MyaTb rpaHWLbl NPUMEHUMOCTU  (PU3NYECKUX 3aKOHOB, MOHUMATb
BCEOOLMIA xapakTep (yHAaMeHTaNnbHbIX (U3NYECKNX 3aKOHOB (3aKOH COXpaHEeHWSs
3HEpPruu B TEN0BbIX NPOLEccax) U OrPaHNYeHHOCTb UCMONb30BaHMS YaC THbIX 3aKOHOB;

e HaxoAUTb afeKBaTHYH NPEANO>KEHHON 3agaye  (OU3MYECKYD MOAENb,
paspelaTb NpobnemMy Kak Ha OCHOBE VMEKOLIMXCA 3HAHWA O TEeMnoBbIX SBNEHUSX C
ICNONb30BaHMEM MaTeMaTMWYecKoro annapaTa, Tak 1 Npyu NoOMOLLM MeTO/0B OLIEHKN.

ANeKTpUYeCKne N MarHUTHbIe IBNeHUS

BbINYCKHMK Hay4unTcs:

e pacno3HaBaTb 3MEKTPOMArHWTHbIE SBMEHUS W 0ObACHATbL Ha OCHOBE
MMEIOLLIMXCA 3HAHMIA OCHOBHble CBOWMCTBA WM YCNOBUS MPOTEKAHUS 3TUX SBNEHWUIA:
aneKTpu3aumua Tes, B3aMMOAENCTBME 3apsfoB, 3MEKTPUUECKWIA TOK U ero AeicTBuMS
(TennoBoe, XMMMYECKOe, MarHWTHOE), B3aUMOAENCTBME MArHWTOB, 3MEKTPOMarHWTHas
MHAYKUMS, AeACTBME MarHMTHOrO MOMsi Ha MPOBOAHMK C TOKOM WM Ha [ABMXYLLYHOCS
3apsHKEHHYI0 YacTuLy, AeACTBME 3MEKTPUYECKOr0 MOAS Ha 3apshKeHHYH 4YacTully,
3NEKTPOMAarHUTHbIE BOMHbI, MPSAMONIMHEHOE PacnpPOCTPaHEHWE CBETa, OTPaXKEHUe U
npenomeHne CBeTa, AMCNEPCUS CBeTa.

e COCTaBNATb CXEMbl 3/MIEKTPUYECKMX Lenein ¢ nocnefoBaTe/lbHbIM U
napannenbHbIM COeAUHEHVEM 3/IEMEHTOB, pasnMyas YC/oBHbIE 0603HAYEHNS 3/1EMEHTOB
3NEKTPUYECKMX Leneil (MCTOMHMK TOKa, KAKY, Pe3ncTop, PeocTaT, /fammouka,
amnepmeTp, BONIbTMETP).

e 1ACNOMb30BaTb ONTUYECKME CXEMbl AN MOCTPOEHUS M300paXKEHMI B NIOCKOM
3epKase n cobuparoLLein MH3e.

e ONUCbIBaTb W3y4YeHHble CBOCTBA TeN W 3M1eKTPOMarHWTHble SBNEHWS,
NCNonb3ys (U3NYECKME BENNUMHbI: 3NEKTPUYECKUIA 3apad, cuna TOKa, 3NeKTPUYeckoe
HanpsHKeHWe, 3NMeKTPUYECKOe COMPOTWBEHME, YAENbHOE COMPOTMB/IEHNE BELLECTBA,
paboTa 3MEeKTPUYECKOro NoMs, MOLWHOCTb TOKa, (POKYCHOe pacCTOsHWE M OMTUYecKas
cuna NMH3bI, CKOPOCTb 3/1EKTPOMArHUTHbIX BOMH, A/IMHA BOMHbI M YacTOTa CBeTa; Mpu
OMMCaHMN BEPHO TPaKTOBaTb (DM3NYECKUIA CMbICT MWCMOMb3YEMbIX BEMYMH, WX
0603HAYEHUS N eAVHULIbI M3MEPEHMS; HaxoauTb (HOPMY/bl, CBA3bIBAIOLLME [JaHHYHO
(h13nYEeCKy0 BENMUUHY C APYTUMU BENUUYNHAMN.

e aHa/lM3MpoOBaTb CBOICTBA Tef, 3/eKTPOMarHWTHble SIBNEHUS U MPOLIECCHI,
MCNONb3ys PU3NYECKME 3aKOHbI: 3aKOH COXPaHEHUS 3NEKTPUYECKOr0 3apsaaa, 3akoH Oma
NS y4yacTKa Lenu, 3akoH [Dkoyns-JleHua, 3aKOH NPSIMO/IMHEHOr0 pacnpocTpaHeHus
CBETA, 3aKOH OTpaKeHWs CBETa, 3aKOH MpPesioMeHMs CBeTa;, MpW 3TOM pasinyatb
CNOBECHYHO (DOPMY/IMPOBKY 3aKOHa M ero MaTemMaTU4ecKoe BbipaXKeHue.

e MPUBOAWTbL MPUMEPbI MPAKTUYECKOro MCMOMb30BaHNA (PU3NYECKUX 3HAHWIA O
3NEKTPOMAarHUTHbIX SBNEHUSX

e pellaTb 3adayn, MCMOMb3ys (M3MYECKMe 3aKOHbl (3akoH Oma Ansd y4yacTka
uenu, 3akoH [xoyns-JleHua, 3aKOH MPSAMOMMHEAHOro pacrnpocTpaHeHusi CBEeTa, 3aKOH



OTPaXeHWs CBETA, 3aKOH MPesioM/IeHNs CBeTa) MU (POPMY/ibl, CBA3bIBAKOLLME PU3NYECKME
BE/IMUYNHBI (CMMa TOKA, 3M1EKTPUYECKOE HaMpsXKeHWe, 3/1eKTPUYEeCcKoe COMpOTUBIEHNE,
y[eNnbHOe COMPOTUB/IEHME BeLLEeCTBa, paboTa 3MEKTPUYECKOro MoJisf, MOLLHOCTb TOKa,
(DOKYCHOe pacCTOfHME M OMTUYECKasd Cua JIMH3bl, CKOPOCTb 3M1EKTPOMarHUTHBIX BOJIH,
[JIMHA BOSIHbI M 4yacToTa CBeTa, (POPMY/bl pacyeTa 3/1eKTPUYECKOro COMpPOTMB/IEHUA
npunocnefosate/IbHOMUNAaPaIIe/ibHOM COeAMHEHNM NPOBOAHMKOB): Ha OCHOBE aHa/n3a
YC/OBMA 3afayn 3anucbiBaTb KPaTKOe YC/O0BUWE, BbILENATb (PU3NYECKME BeSIMYKHDI,
3aKOHbI 1 (hopMy/ibl, HEOBXOAUMbIE AJ1 ee peLleHUs, MPOBOAUTL pacyeTbl U OLEeHMBATb
peasibHOCTb MOTYYEHHOr0 3HaYeHWst (IU3NYECKOW BEINYUMHBI.

BbINYCKHNK NONYUYUT BO3MOXHOCTb HayUYUTbCA:

e 1ACMO/Mb30BaTb 3HAHUA 00 31EKTPOMArHATHBIX SBNEHUAX B MOBCEAHEBHOM
YKU3HU A1 06ecrneyeHns 6e30nacHOCTU Npy obpaLLeHni ¢ npubopamm N TeXHUYECKUMM
YyCTpOWUCTBaMW, A8 COXpaHeHUs 340p0BbA U COOMIOLEHUS HOPM  3KONOrMMYeCKoro
MoBefieHNs1 B OKpY>KatoLLeil cpefe; NPUBOAUTL NMPUMEPbl BIUSHWUSA 3N1EKTPOMArHUTHbIX
U3NyYeHUIA Ha >KMBble OpraHn3mbl;

e pa3nyaTb rpaHulbl MPUMEHUMOCTU  (PU3NYECKMX 3aKOHOB, MOHUMATb
BCEOOLMIN XapakTep (hyHAAMeHTa/IbHbIX 3aKOHOB (3aKOH COXPaHEHWs 3N1eKTPUYECKOro
3apaga) v orpaH1YeHHOCTb UCNO/b30BaHNA YaCTHbIX 3aKOHOB (3akoH Oma e yyacTkKa
Lenu, 3akoH [>koyna-SleHua n ap.);

e 1ACMO/Mb30BaTb MPMEMbl MOCTPOEHMA  (PU3NYECKUX MOAENeil, noucka u
(POPMY/NIMPOBKM [0Ka3aTEeNbCTB BbIABUHY ThIX TMNOTE3 M TEeOPeTUYECKMX BbIBOLOB Ha
OCHOBE 3MMUPUYECKN YCTaHOBNEHHbIX (DaKTOB;

e HaxoAMTb afeKBaTHYH MNPEeANO>KEHHON 3ajaye  (PU3MYECKYD  MOJENb,
paspewaTb npobneMy Kak Ha OCHOBE WMEHLWMXCSA 3HaHWA 06 3N1eKTPOMarHWTHbIX
SIBNIEHNAX C WCNONb30BaHMEM MaTemMaTWyecKoro annapaTa, Tak W npu nomoLyu
METOLOB OLEHKM.

KBaHTOBbIE ABNEHUSA

BbINYyCKHNK Hay4uuTCA:

e pacro3HaBaTb KBaHTOBble SB/IEHNA W OOBLACHATb Ha OCHOBE MMELLUXCS
3HaHWIA OCHOBHbIE CBOWCTBA WM YCIOBUA NPOTEKAHWUA 3TUX SBMIEHWUIA: eCTECTBEHHAs U
NCKYCCTBEHHaA pafuoaKTUBHOCTb, O-, B- U Y-U3NyYeHUs, BOHUKHOBEHWNE JIMHEYATOro
CNEKTPa N3NyYeHUsa aToma;

e OMUCbIBaTb W3Y4YeHHble KBAHTOBble ABMIEHUS, WCNOMb3ysA  (PU3NYECKMe
Be/IMYMHbI: MAaCCOBOE YKCIO0, 3apSAA0BOE YNCO0, Nepuo nonypacnasa, aHeprus POTOHOB;
Mpy onucaHnM NpPaBuIbHO TPAKTOBaTb (PU3NYECKMIA CMbIC/T UCMO/b3YEMbIX BE/MYUH, UX
0603HaYeHNA U eAVHULbI U3MEPEHUS; HaxoauTb (HOPMY/bl, CBA3bIBAIOLLME [aHHYHO
(PM3NYECKYID BE/IMUMHY C APYTMMWU BeIMYMHAMUK, BbIYUCMIATL 3HAYeHWe (U3NYECKOn
BE/IMUNHBI;

e aHaM3MPOBATb KBAHTOBbIE AB/IEHWSA, WUCMOMb3YA (U3NYECKME 3aKOHblI U
MOCTYNaTbl: 3aKOH COXPAHEHMA 3HEPTrUK, 3aKOH COXPaHEHUA 3NMEKTPUYECKOro 3apsaja,
3aKOH COXpaHeHUs MacCcoBOro 4uncna, 3aKOHOMEPHOCTU U3/TyUeHNs 1 MOr/oLLLeHNA CBeTa
aToMOM, MPWY 3TOM Pas/iMyaTh C/IOBECHYIO (DOPMYIMPOBKY 3aKOHA M ero Matemarunyeckoe



BbIPaXXEHWE;

e pa3/MyaTb OCHOBHblE MPWU3HAKM MNaHETapHOM MOAEeNIN aToMa, HYK/TIOHHOM
MOZeN aTOMHOr o a4pa;

e MPUBOAUTL NPUMEpPbLI NPOAB/EHNA B NMPUPOAE U NPAKTUYECKOTO UCMO/b30BaHMS
PafM0aKTUBHOCTU, ALEPHbLIX U TEPMOSAEPHBIX PeakLUii, CNeKTpasibHOro aHamnsa.

BbINYCKHUK MNO/Ty4MUT BO3MOXXHOCTb HaYUYUTbCA:

e 1ACMO/b30BaTb MOMYYEHHbIE 3HAHWS B MOBCEAHEBHOW >XM3HW Npu obpaLyeHun ¢
npuéopamMm ¥ TEXHUYECKUMM YCTPOACTBAMU (CHETUMK MNOHM3UPYIOLLMX YacTwL,
[03UMETP), ANA COXPaHeHWs 340P0BbA U COOMIOAEHNS HOPM 3KOOrMYECKOro noBeAeHNs B
OKpY>KatoLLen cpeje;

e COOTHOCUTb 3HEPIUIO CBA3W aTOMHbIX A4ep C AeheKTOM Macchl;

e MPUBOAUTDL MNPUMEPbl BAUSHWUS  PAAMOAKTMBHLIX W3NYYEHWA HA >KMBblE
OpraHu3Mbl; MOHUMATb MNPUHUMM AENCTBUA [03MMeTpa W pasnuyaTb YCNOBUS €ro
CNONb30BaHMS;

e MOHMMATb 3KOMOrMYecKre npob6remMbl, BO3HMKAIOLWME MNPU  MCMOMb30BaHUM
aTOMHbIX 3MEKTPOCTaHUMA, W NyTW peweHns 3Tux npobnem, nepcnekTuBbI
CNO/Mb30BaHMSA YNpaBnsieMoro TepMosiAepHOro cuHTesa.

SNeMeHTbI aCTPOHOMUN

BbINYCKHUK HayunTCA:

e yKasblBaTb Ha3BaHWA nsiaHeT CONHEYHON CUCTEMbI; pa3/iMyaTb OCHOBHbIE
MPM3HaKX CYTOYHOrO BpalleHWNs 3Be34HOro Heba, ABWKeHMs JlyHbl, ConHua v nnaHet
OTHOCUTENbHO 3Be3[;

e MOHMMaTb pPasMunUA  Mexay refIMOUEHTPUYECKOW W TeOLEeHTPUYECKOM
cucTemMamm Munpa;

BbINYCKHUK MO/Ty4MUT BO3MOXXHOCTb HaYyUYUTbCA:

e YyKasblBaTb 06LIME CBOMCTBA U OT/INYMSA MNaHET 3eMHOW rpynnbl U NnaHeT-
rMraHToB; ManblX Ten CoNHEeYHON cMcTeMbl M 60NbLIMX NAaHeT; NOMb30BATHLCA KapToii
3Be34HOro Heba npu HabAeHNAX 38e34HOM0 Heba,;

e pa3NyaTb OCHOBHblE XapaKTepucTuKN 3Be34 (pasmep, LBeT, TemnepaTypa)
COOTHOCUTb LiBET 3Be3[bl C ee TemnepaTypou;

e pasMuyaTb rMNoTe3bl O NPOUCXOXKAEHUN CONHEYHOW CUCTEMDI.



COLEP>XAHUVE
YuebHad nporpamma 10 knacca paccumTaHa Ha 70 vacoB (2 vaca B
Hefento). JlabopaTopHbIX paboT — 4 4yaca, KOHTPO/bHbIX paboT -5 yacos.
CofepXaHve Kypca COOTHOCUTCS C pabodeld nporpammon npeameTHOM NIMHUK
yyebHMKoB «Knaccuyeckuin  Kypc» 10-11 knaccel (WatanmHa A.B., M.:
MpoceelueHne 2017 r.)

No Pasgen KonunuyectBo | KoHTponbHas | J/labopaTopHble
4yacoB paboTa paboThbl

1. | BBegeHwe. dusmka n 1
(hm3nyeckue MeToAbl
N3yYeHNs Npupoasbl

2. | MexaHuKa 25 2 2

3. | OcHoBbI MOeKyNApHo- 10 1 1
KWHETNYECKON Teopum

4. | OCHOBbI TEPMOAMHAMUKN 8 1

5. | OCHOBbI 3/1EKTPOANHAMUKN 24 1 1

Pe3eps 2 yaca

NToro 70 yacos

BeefeHne. dusnka n PU3NYECKNe MeTOAbl U3yHeHUS NPUPOAbI

du3nka — Hayka 0 npupoge. Pusnyeckue Tena n aBneHud. HabnwogeHme un
onucaHve (U3NYecKUX SABNeHUA. PU3NYECKUA IKCnepumeHT. MogennposaHue
ABNEHWA W 00BLEKTOB MpuUpogbl. PU3MYeCKMe BeNNYUHBI U UX U3MEPEHWE.
TOYHOCT M MNOTPEWHOCTb  M3MepeHuin.  MexayHapogHas — cucTema
evHNL,. PU3nNYecKre 3aKOHbl N 3aKOHOMEPHOCTU. Du3nKa U TeXHUKa. Hay4Hbll
MeTof no3HaHus. Ponb  (M3MKM B (POPMMPOBAHUM  eCTECTBEHHOHAYUHOM
rPaMOTHOCTW.

MexaHunyeckme ABeHNA

MexaHnueckoe LBuXKeHne. MaTepuanibHas ToUKa Kak MOLenb PU3nMyeckoro
Tena. OTHOCUTENILHOCTL  MEXaHMYeckoro ApuxeHms. Cuctema OTCYeTa.
dur3nyeckre BeIMUYNHbI, HEOOXO0AMMbIE A/1F OMUCaHUA LBMXEHUA U B3anMMOCBA3b
MeXxay HuMu (NyTb, MepemeLleHune, CKOPOCTb, YCKOPeHWe, BPEMSA ABWKEHUS).
PaBHOMepPHOE U pPaBHOYCKOPEHHOE MPAMOIMHENHOE ABUXeHMe. PaBHOMepHOe
[BWKEHME MO OKPYXXHOCTWU. [MepBblili 3aKOH HbOTOHA M MHepumsa.Macca Tena.
MnoTHOCTL BewlecTea. Cuna. EanHMLbl cunbl. BTOpoi 3akoH HbloTOHa. TpeTwui
3aKOH HbtoToHa. CBOGOAHOE nafeHwe Ten. Cuna TAXKeCTU. 3akKOH BCEMUPHOro
TAroteHnsa. Cuna ynpyrocTtu. 3akoH I'yka. Bec Tena. HeBecomocTb. CBS3b Mexay




CUNIOW TSHXKECTM U maccoi Tena. OuHamomeTp. PaBHogencTBytowas cuna. Cuna
TpeHuA. TpeHue CKoMbXeHns. TpeHre Nokos. TpeHve B NPUPOLE U TEXHUKE.

mMnynbC. 3akKOH COXpaHeHuss uMMNynbca. PeakTMBHOE  [ABWXXEHME.
MexaHnueckad pabota. MoLWHOCTb. SHeprus. MNoTeHUManbHads M KMHETUYeCKas
3Heprus. lNpeBpalleHe OAHOIO BMAA MEXaHWYECKOW 3Hepruv B Apyroil. 3akoH
COXpaHeHWs NOTHON MeXaHUYeCKOW SHeprun.

YCnosus paBHOBECUS TBEPAOro Tefa, MMEKOLLEero 3akKpersieHHYH 0Cb
ABWXKeHNA. MOMEHT Cuibl.

OCHOBbI MONEKYNAPHO-KNHETUYECKO Teopum

CTpoeHue BelecTBa. ATOMbl U MOMEKY/bl. TENI0BOe ABUXEHME aTOMOB Y
Mosiekyn. B3avmopgeicTBue (NpUTSHXKEHME W OTTasIKMBaHME) MOseKyn. Tennosoe
paBHOBecue. TemnepaTtypa. CBsi3b TemnepaTypbl CO CKOPOCTbHO XaOTMYeCcKoro
ABWXeHUA vacTul,. BHyTpeHHAA sHeprud. PaboTta u Tensonepegada Kak cnocoobl
N3MEHEHWNA BHYTPEHHeW aHeprum Tena. KonmyecTBo TennoTbl. 3aKOH COXPaHeHUA
M NpeBpaLLleHns 3Hepruy B TEMOBbIX npoueccax. VicnapeHne v KoHAeHcaums.
[MornowieHne 3Heprum npu  UCMapeHUM >KUAKOCTM W Bbl4efieHne ee npwu
KOHAeHcauun napa. KuneHue. 3aBUCUMOCTb TemMnepaTypbl KAMEHUS OT AaBNeHUs.
BnaxkHOCTb BO3ayXxa.

OCHOBbI TEPMOAVMHAMUKN

PaboTta rasa npu pacwmpeHun. [MpeobpasoBaHUs 3HEPTMM B TEM/OBbIX
MawmHax (napoeas TypbwHa, [Buratesib BHYTPEHHEro CropaHus, peakTUBHbIN
asuratesnb). KM TennoBoil MallvHbl.

OCHOBbI 3/1eKTPOANHAMUKN
AneKTpnYyecKoe nose Kak 0cobbli BUA MaTepmmn. Hanps>keHHOCTb

3NEKTPUYECKOro nons. JeincTeme aneKTPUUYECKOro Nos Ha afeKTpuyeckne
3apsaabl. KoHAeHcaTop. SHeprus afeKTpuyecKoro noss KoHaeHcaropa.

ANEKTPUYECKUIN TOK. WVICTOUYHMKM 3NEKTPMUYECKOro TOKa. DNeKTpu4eckas
Lenb M ee cocTaBHble 4acTW. HanpaeneHne n AeACTBUA 3NEKTPUYECKOrO TOKA.
Hocutenn anekTpuyeckux 3apafoB B MeTannax. Cuna Toka. DneKTpuyeckoe
Hanps)keHve.  OfIEKTPUYECKOe  COMpPOTMB/IEHWE  MPOBOAHMKOB.  EAMHMUbI
COMPOTMBNEHNA.3aBUCMMOCTb CU/bl TOKA OT HanpshkeHus. 3akoH Oma Ans yyacTka
Lenu. YphenoHoe conpotusneHue. Peoctatbl. [locnefosatenbHOe COeAUHeHWe
NPOBOAHNKOB. [MapansienbHoe coefMHeHNe NPOBOAHMKOB.PaboTa 3/M1EKTPUYECKOro
nonsa no nepemMeLleHno 3M1eKTpUYecKuXx 3apsfoB. MOLLHOCTL 3M1eKTPUYECKoro
TOKa. HarpesaHne NpoOBOLHWKOB 3/IEKTPUYECKNUM TOKOM. 3akoH [Ixoyns - JleHua.
JNeKTpuUYecKne HarpesaTeflbHble W OCBETUTeNIbHble Mpubopbl.  KopoTkoe
3aMblKaHne. TOK B pas/inyHbIX cpejax.

PesepB (2 4aca)



KoHTposb ypoBHSA 06y4veHUs. Pusmka 10 Knacc.

No HanmeHoBaHwme cToUHMK Kogudgmkartop | Kogndukartop
pasfenoB N Tem = [RC) BI1P
1.| KoHTponbHas pabota | AunpakTnyeckue 1.1.1-1.1.9 2.1-2.6
Nol «OCHOBbI mMaTepuanbl  Pusnka
KMHEMAT UKU» 10 Knacc /
2.| KoHTponbHasa pabota | A.E.MapoH, 1.2.1-1.55
No2 «OCHOBbI E.A.MapoH. - M.:
OMHAMUKKN U 3aKOHbI | M134aTenbCTBO
COXPaHEeHNA» «[lpothax», 2014 r.
3.| KoHTponbHas paboTta | Tematnuyeckue 2.1.1-2.1.17 3.1-3.7
Ne 3 «OCHOBbI KOHTPO/bHbIE n
MO/EKYNAPHO- CaMOCTOATE/IbHbIe
KMHEe T UYECKOM paboTbl No gusnke 10
Teopum» Knacc /
4.| KoHTponbHas padota | O.M.I'pomueBa. — M.:| 2.2.1-2.2.11
No 4 «OCHOBbI /130aTenbCTBO
TEepMOANHAMUKIN «3IK3ameH», 2012 T.
5.| KoHTponbHasa pabota | Anaaktuyeckue 3.1.1-3.2.10 4.1-4.7
Ne 5 «3aKOoHbl MaTepuanbl PrsnKa
NOCTOSHHOIO TOKa». | 11 Knacc /
A.E.MapoH,
E.A.MapoH. — M.:
N3patenscTBo
«[lpocpa», 2014.
TemaTnyeckume
KOHTPOJIbHbIE U
CaMOCTOATE/IbHbIe

paboTbl no ¢umsmke 10
Knacc /
O.W.I'pomueBa. — M.:
N3patenscTBo
«IK3aMeH», 2012 T.

Tembl nabopaTopHbIX M NpaKTUYecKnx paboT B 10 knacce

JTabopaTopHas
CKOJIbXXEH NS

paboTa

Nol

«M3mepeHne

Koa(h(uLmeHTa

TPeHUs

JTabopatopHas pabota Ne2. «M3yyeHne 3aKoHa COXPaHEHUS MeXaHUYeCKOn

3HEPrum»,

JTabopaTtopHas pabota Ne3 «OKcnepuMMeHTa/lbHas MpPoBepKa 3akoHa [eu-

JTroccaka»

NabopaTtopHass  paboTa

No4.

COnpoTunBAEHNA NCTOYHUKA TOKa».

«M3mepeHne

20C n

BHYTPEHHEro




Y4yebHO-MeTOANYECKOE N MaTepUasIbHO-TEXHNYECKOe 0becrneyeHme
obpasoBaTenibHOro npotecca.
Y4yebHO-MeTOoANYECKIME NOCOOUA ANA YUNTENA

—  y4ebHuK [.A.Msakuwes, b.b.byxoBues, H.H.Cotcknin  «®Dusnka»
Knaccuyeckuia kypc. 10 knacc» — Mocksa, lNpocselueHune, 2019 .

—  [Aunpaktnyeckme matepuansl Pusmka 11 knacc / A.E.MapoH, E.A.MapoH. —
M.: 3gaTenbcTBO «[podha», 2014,

— Temartnyeckme KOHTPO/IbHbIE M CaMOCTOATE/bHbIE PaboTbl No usmke 10
knacc / O.W.IN'pomuesa. — M.: N3aaTensCcTBO «OK3ameH», 2012 T.

N HTepHeT-pecypchbl

1. AHumaumm rsnyecknx 06vekToB. http://physics.nad.ru/

2. XKuBas (m3mkKa: obyyaroLlaa nporpammMa. http://www.int-
edu.ru/soft/fiz.html

9. Ypoku (h13nKKM ¢ ncnosb3oBaHneM HTepHeTa.
http://www.phizinter.chat.ru/

3. ®usmka.ru. http://www.fizika.ru/

du3nka: Konnekums onbiTos. http://experiment.edu.ru/

5. ®usmKa: 3neKTPOHHaa KO/NEKLUUSA OMbITOB.
http://www.school.edu.ru/projects/physicexp

>




COOEP>XXAHWE
Y4yebHaa nporpamma 11 Kracca paccumTtaHa Ha 70 4vacoB (2 4yaca B
Hefento). JlabopaTopHbIX paboT — 4 4yaca, KOHTPO/bHbIX paboT -5 yacos.
Cofiep>XaHue Kypca COOTHOCUTCS C C paboyeit MporpaMMoin NpeaMeTHON NMHUK
yyebHMKoB «Knaccuyeckuin  Kypc» 10-11 knaccbl (LWatanmHa A.B., M.:
MpoceelueHne 2017 r.)

No Pasgen KonunuyectBo | KoHTponbHas | J/labopaTopHble
4yacoB paboTa paboThbl

1. | MarHuTHoe none 5

2. | DneKTpomMarHuMTHas 7 1 1
NHOYKUMS

3. | DneKTpoMarHuTHble 10 0 0
K0/1ie6aHnsA 1 BOJHbI

4. | OnTnka 15 1 2

5. | KBaHTOBasA (hm3mnka 17 2 1
CTpoeHne BceneHHoi 7
[MoBTOpEHME 7 1

Pe3eps 2 yaca

NToro 70 yacos

OCHOBbI 3/1eKTPOAVNHAMUKN (MPOLOIKEHNE).
MarHuTHoe none

B3avmogencTBume TOKOB. MarHUTHOe nose Toka. MarHUTHas WHAYKUMA.
Cuna Amnepa. Cuna JlopeHua.

SneKTpoOMarHUTHas MHAYKLUUS

FBNeHMe 3NEKTPOMArHUTHON MHAYKUMKW. MarHUTHbIA MNOTOK. 3aKoH
3N1EKTPOMarHUTHOM NHOYKUNN. MpaBuno JleHua. CaMonHAYyKUuS.
MHAYKTUBHOCTb.  B3aMMOCBA3b  3MIEKTPUYECKOTO WM MarHUTHOrO  MONeN.
DNeKTpoMarHMTHoe nosne.

3I'IEKTpOMaFHI/ITHbIe KonebaHns 1 BOSHbI

CBo6oAHble KonebaHusi B KonebatenbHOM KOHType. [Mepuof cBOGOAHBIX
ANEKTPUYECKNX KonebaHnin. TMepeMeHHbI 31eKTPUYECKUA TOK. [eHepupoBaHue
3NEKTPUYECKOM 3Heprumn. TpaHcopmatop. lMepefaya 3NeKTPUYECKON 3HEPruw.
ANeKTpOMarHMTHble BOMHbI. CBOMCTBA 3MEKTPOMArHUTHLIX BOMH. TpuHUMNbI
pagunoceasun. TenesugeHve.




OnTuka
CBeT0BbIe BO/IHbI.

CKOpoCTb CBeTa W MeTOAbl €ee M3MepeHMsi. 3aKOHbl  OTPaKEHUs W
npenomneHns ceeTa. BonHOBble CBOICTBa CBeTa: AWCMepcUsl, MHTepdepeHUus
cBeTa, Audpakums ceeTa. KorepeHTHOCTb. [lonepevyHOCTb CBETOBbIX BOJH.
Monsipn3aums ceeTa.

SONEeMeHTbI TEOPUN OTHOCUNTEJIbHOCTH

MocTynaTbl TeOpuUM  OTHOCUTENIbHOCTU.  TpUHUMN  OTHOCUTENIbHOCTU
AHWTeHa. TlOCTOAHCTBO CKOpoCcTM cBeTa. [lpocTpaHCTBO U Bpems B
crneymasibHOM Teopun OTHOCUTENbHOCTU. PenaTMBUCTCKas AuMHammka. CBsizb
MaccCbl C 3HEPTUeN.

N3ny4yeHns 1 cneKTpbl

Pa3nnuHble BUAbl 3NEKTPOMArHUTHBLIX W3MYYeHUA W KX MPaKTUYeCKoe
NPUMEHeHNe: CBOWCTBA W MpPUMeHeHVEe WH(PaKpacHbIX, YNbTPadMoneToBbIX U
PEHTTEHOBCKUX M3NyYeHWiA. LLIkana aneKTpoMarHUTHbIX U3y4YeHUiA.

KBaHTOBas hm3nka

fnnotesa [MnaHKa 0 KBaHTax. POTOIMEKT. YpaBHEeHNe OWHLUTENHa ANs
(oToahdpekTa. POTOHBLI. 'vnoTe3a fAe bpoins 0 BOMHOBbLIX CBOMCTBAaX 4acTul.
KopnyckynsapHo-sonHoBorW  gyannsm.  COOTHOLIEHME  HeonpefeneHHOCTH
ein3eHbOepra. CTpoeHne atoma. OnbITbl Pesepdopaa. KBaHTOBble MNOCTYNaThbl
bopa. cnyckaHune 1 nornoLleHne ceeta aToMoM. Jlasepsbl.

Mogenu CTpoeHMst aTOMHOrO sapa: NPOTOHHO-HEMTPOHHas  Mofenb
CTPOEHVst aTOMHOro sgpa. AgepHble cunbl. [eeKT MacCbl M 3HEPrus CBS3M
HYKNOHOB B fape. AAepHas aHepreTuka. BnvsHue noHU3MpytoLweli pagmauum Ha
XVBble OpraHuambl. [lo3a WM3Ny4yeHWs, 3aKOH PaAMOoaKTVMBHOIO pacnaja W ero
CTAaTUCTUYECKUIA XapaKTep. dNeMeHTapHble YacTULbl: YacTULbl U aHTUYaCTULbI.
®yHaaMeHTabHbIE B3aMMO/ECTBIS

CTpoeHune BceneHHo

CTpoeHue CcOfHeYHOW cuctemMbl. Cuctema «3emns — JlyHa». O6uime
cBefeHua o CosHue (BMA B TeflecKon, BpalleHue, pasmMepbl, Macca, CBETUMOCTb,
Temreparypa COMHUA W COCTOSHME BellecTBa B HEM, XMMMWYECKWUIA COCTaB).
VICTOUHMKN 3Heprum u BHYTPeHHee cTpoeHue ConHua. Pusnyeckasa npupoga
3Be3f. Hawa [Manaktuka (cocTtas, CTPOeHWe, [ABWXKeHWe 3Be3[ B [anakTuke u ee
BpaLLeHue). MponcxoxaeHne 1 3BONHOLMA FafakTUK 1 3Be34,.

[ToBTOpeHwMeE.



KOHTpO/b YpOBHSA 06y4yeHUs u3nkn B 11 knacce

No HavnmeHoBaHMe cToUHMK Kogugmkarop | KogndukaTtop
pasfenoB N Tem = [RC) BI1P
KoHTposnbHasa paborta | Anaaktnyeckume 3.3.1-3.4.7 4.4-4.5
Nel MaTepuanbl Pusnka 11
«IneKkTpomarHmTHas | knacc / A.E.MapoH,
NHAYKUMA» E.A.MapoH. — M.:
2.| KoHTponbHas pabota | M3aaTenscTBo 3.5.1-3.6.12 4.6-4.7
No2 «OnTuka» «[lpocpa», 2014. 4.1-4.3
3.| KoHTponbHasa paboTa | Tematnyeckme 5.1.1-5.3.6 5.1-54
Ne 3 n KOHTPO/IbHbIE 7
Ned«KBaHTOBas CaMOCTOATE/bHbIE
thu3nKa» paboTbl Mo ¢m3nke 11
4.| KoHTponbHas paboTa | knacc / O.W.I'pomuesa. | 2.2.1-2.2.11
Noe 5«lMoBTopeHne» |— M.:  V3naTenscTBo
«IK3ameH», 2012 T..

NabopaTtopHasa paboTta Nel: 3ydeHune 3neKTPOMarHUTHOM UHAYKLUN.
NabopaTtopHaa paboTta Ne2: Vi3amepeHure nokasaTens nNpesioMIeHns cTekna.
JNabopaTopHasa paboTta Ne3: ViamepeHue AIMHbI CBETOBO BOJHbI.
JlabopaTtopHasn paboTta Ned: «M3yyeHne TPEKOB 3apSXKEHHbIX YaCTUL».

Y4yebHO-MeTOANYECKOE N MaTePUasIbHO-TEXHNYECKOe 0becrneyeHme
obpasoBaTenibHOro npotecca.
Y4yebHO-MeTOoANYECKME NOCOOUA ANA YUNTENA

—  y4yebHuk [.A.Msakuwes, b.b.byxoBues, H.H.Cotckuin  «Dusnka»
Knaccuyeckuia kype. 11 knacc» — Mocksa, lNpocselueHune, 2019 .

—  [Aunpaktnyeckme matepuansl Pusmka 11 knacc / A.E.MapoH, E.A.MapoH. —
M.: 3gaTenbcTBO «[podha», 2014,

— Temartnyeckme KOHTPO/IbHbIE W CaMOCTOATENbHbIE PaboTbl Mo usmke 11
knacc / O.W.IN'pomuesa. — M.: N3aaTenbsCcTBO «OK3ameH», 2012 T.

N HTepHeT-pecypchbl

6. AHumaunn usnyecknx 06vekToB. http://physics.nad.ru/

7. XKuBas (m3mka: obyyvaroLlaa nporpammMa. http://www.int-
edu.ru/soft/fiz.html

10.¥YpoKu h13mKn ¢ Ucnosb3oBaHMeM MIHTepHeTa.
http://www.phizinter.chat.ru/

8. ®wusmka.ru. http://www.fizika.ru/

9. ®usmKa: Konnekumsa onbiTos. http://experiment.edu.ru/

10.Dun3nKa: 3NEKTPOHHASA KONIEKLUA OMNbITOB.
http://www.school.edu.ru/projects/physicexp













