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MosacHuTenbHaa 3anmucKa

Pabouasa nporpamma no yyeb6Homy npegmeTty « PnM3mMKa» cocTaB/ieHa Ha OCHOBE aBTOPCKOM
nporpammsl A.B. LLaTannHon «Pusmka. Paboumne nporpammel. NMpegmeTHaa nMHns yuebHUKOB
cepumn «Knaccuuecknin kype». 10-11 knaccbl: y4eb. nocobue ansa obuieobpasosar.
opraHusauuii, MpoceeuweHune, 2017r.

Ha peanuvsaumio gaHHON NPOrpaMmmbl, COrNAacHO y4ebHOMY NAaHy yupeKaeHns, oTBOAUTCS
2 4aca B Hegento, 68 yacos B roa.

Mcnonb3yembiii yuebHUK: PusmKa: yuebHUK ans 11 knacca / I.A. Makuwes, b.6. byxoBues,
M.: «lMpoceeweHne», 2016 .

PA3JE/T 1. MnaHupyemble pe3ynbTaTbl OCBOEHUA y4ebHOro npeameTa
MNpegmeTHble pe3yabTaThl

OCHOBbI 3/IEKTPOANHAMUKM (MpoaoNKeHUe)

MarHuTHoe none

O6y4yaeMbl HayunTca

- AaBaTb onpeAeneHuns NoOHATUIA: MarHMTHOE NoJie, MHAYKLMA MAarHUTHOTO NOAs, BUXPEBOE
none, Cuna Amnepa, cuna JlopeHua, deppomarHeTuk, 4OMeH, TemnepaTypa Kiopu;

- AaBaTb onpeAeneHne eguHuLa MHAYKUUN MarHUTHOTO Nons;
- NEePeYnCNATb OCHOBHbIE CBOMCTBA MarHUTHOMO NONS;

- M306pa>+(aTb MarHUTHblE TMHUUN NOCTOAHHOIO MarH1MTa, NPAMOro NpPpoBoOAHMKA C TOKOM,
KaTyLWKN C TOKOM,

- Ha6l'|lO,CI,aTb B3aMMOAeﬁCTBMe KaTyWKN C TOKOM U MarHmTa, MarHUTHOM CTpenkn n npoBsoagHUKa
C TOKOM, AeﬁCTBMﬂ MArHMUTHOIO NONA Ha ABUNXKYLLYIOCA 3apPAXKEHHYIO YacThuuy,

- popmynnpoBaTb 3aKOH AMnepa, rpaHuLbl ero NPUMEHUMOCTH;

- onpeaenATb HanpaBaeHMe NMHUIA MArHUTHOM MHAYKLMU MArHUTHOIO NOAA C MOMOLLBHO
npasuna bypasymnKa, HanpasaeHWe BEKTOPOB CUIbl AMNepa 1 cubl JTopeHLa C NOMOLLbLO
npasuia NeBON PyKHU;

- NPUMEHATb 3aKOH Amnepa u popmyny Ans BblYUCAEHUA CUAbI JTOpEHLLA NPU pelleHmnm 3a4ay;

- NEPEYNCNATL TUMbI BELLECTB MO MarHUTHbIM CBOMCTBAM, Ha3biBaTb CBOWCTBA AMa-, Napa- U
deppomarHeTmKos;

- U3MepPATb CUNY B3aMMOZAENCTBMA KaTyLLKM C TOKOM M MarHuTa.
Ob6y4yaemblii NONYYUT BOSMOXKHOCTb HAYUUTbLCS

e -NOHMMaATb M 06BACHATbL LLENIOCTHOCTb GU3NYECKON TEOPUM, Pa3NMYaTb FpaHULbI ee
NPUMEHUMOCTU U MECTO B PAAY APYrMX GU3NYECKUX TEOPUN;



e - BNAAETb NPUEMAMM NOCTPOEHMA TEOPETUYECKMX A0KA3aTeNbCTB, @ TaKXKe
NPOrHO3MpPOBaHMA 0COBEHHOCTEN NPOTEKAHMA PUINYECKUX ABNIEHUI U NPOLLECCOB Ha
OCHOBE NONYYEHHbIX TEOPETUYECKMX BbIBOLOB M A0OKA3aTENbCTB;

e - XapaKTepu3oBaTb CUCTEMHYIO CBA3b MEK/AY OCHOBOMOAAraloLWLMMM HaYYHbIMM
NOHATUAMMU: NPOCTPAHCTBO, BPeMs, maTepus (BeLLecTso, Nose), ABUKeEHUE, cuna,
3Heprus;

e - BblABUraTb NMNOTE3bl HA OCHOBE 3HAHMUA OCHOBOMONATALWNX GUINYECKUX
3aKOHOMEPHOCTEN N 3aKOHOB;

e - CaMOCTOATE/NIbHO NaHNPOBaTb M MPOBOANUTL GU3UYECKME IKCTEPUMEHTDI; C
“cnonb3oBaHnem npubopos «Touka pocra»

e - XapakTepu3oBaTb rnobasibHble NPobaeMbl, CTOALLME Nepes YeN0Be4YeCTBOM:
3HepreTMYeckune, CbipbeBble, SKONOTUYECKUE, — U POJIb PUINKN B PELUEHUN STUX
npob6nem;

e - pewWwaTb NPaAKTUKO-OPUEHTUPOBAHHbIE KA4YECTBEHHbIE N PaCYEeTHbIE ¢M3qucw|e 3a4a4umn
C BbI60pOM ¢M3M‘-IeCKOl;i moaenun, ncnonb3dya HECKOJ/IbKO ¢M3VI‘-I€CKVIX 3aKOHOB nnan
d)opmyn, CBA3bIBAOWMNX N3BECTHbIE ¢M3qucr<|/|e BE€J/INYNHDI, B KOHTEKCTE
MeXnpeameTHbIX CBH3€I7I;

e - 00BACHATb NPUHUMNbI PABOTbI U XapaKTEPUCTUKM U3YYEHHbIX MaLLMH, NPU6OPOB U
TEXHUYECKUX YCTPOICTB;

- 06BbACHATbL YCN0BUA NPUMEHEHUA GU3NYECKMX MOAENEN NPU peLeHnU GU3NYECKMX 3343,
HaxoAMTb afeKBaTHYIO NPeaoKeHHOM 3aga4e U3NYECKYI0 MoAEeNb, pa3peLlaTb Npobaemy Kak
Ha OCHOBE MMEILMXCA 3HAHUM, TaK M NPU MOMOLLN METOA0B OLEHKM.

INEeKTPOMarHUTHaA MHAYKUMA
Obyyaemblit HayumTCA

- AaBaTb onNpeneneHnsa NOHATUIA: ABIEHNE SNEKTPOMArHUTHOM MHAYKLUKN, MAarHUTHbIN NOTOK,
3AC MHAYKUMW , NTHAYKTUBHOCTb, CamonHAyKuma, 34C camonHayKunm;

- PacCno3HaBaTb, BOCNPOnN3BO4NTDb, Ha6/'IPO,£I,aTb ABneHne 3J'IeKTpOMaFHMTHOl‘;1 MHOYKUWUN,
NMOKa3blBaTb NPUYNHHO-CNeaCTBEHHbIE CBA3U NPU Ha6mo,u,eva1 ABNEHUA; Ha6f|f0ﬂ,aTb n
dHa/IM3NPOBATb 3KCNEPUMEHTDI, AEMOHCTPUpyouwine npasniao NeHua;

- opMynnpoBaTb NPaBMNO JIeHLa, 3aKOH 3NEKTPOMArHUTHOW MHAYKLUW, FPAHULLbI €ro
NPUMEHMMOCTH;

- nccnenosaTtb ABNEHUE SJ'IeKTpOMaI'HMTHOﬁ MHAOYKUNW;

- NEPEYUCNATD YCI0BUSA, MPU KOTOPbIX BOSHUKAET MHAYKLMOHHbIM TOK B 3aMKHYTOM KOHTYpe,
KaTyLUKe; OnpenenaTb PO/ib }KeAe3Horo cepaeyHmKa B KaTyLLKe; n3obpakatb rpadpuyeckm
BHELIHEE U MHAYKUMOHHOE MarHUTHbIE NOAS; ONPeAenATb HanpaBAeHWe NHAYKLUMOHHOMO TOKa
KOHKpPETHO CUTyaumu;

- 06bACHATb BOSHMKHOBEHME BUXPEBOIO 3/IEKTPUYECKOIO NOSIA U INNEKTPOMATHUTHOIO NOAA;

- ONUCbIBATb BO3HMKHOBEHMe D4C NHAYKUMU B ABUMKYLLMXCA NPOBOLHUKAX;



- paboTtaTtb B Nape v rpynne npu BbINONHEHUWN NPAKTUYECKMX 3a4aHWNIM, N1aHUPOBATb
3KCMEepPUMEHT;

- MNePeYnCNATb NPUMEpPbl UCNOb30BaAHUS ABNEHUA 3/IEKTPOMArHUTHON MHAYKLUUNK;

- PaCno3HaBaTb, BOCNPOnN3BOAUTDb, Ha6ﬂ|'0ﬂ,aTb ABNeHne CaMoONHAYKLUWKN, MOKa3biBaTb
NPUYNHHO-C/ieaCTBEHHbIE CBA3U NPU Ha6mop,eva| ABNEHUNA;

- bopMyNIMPOBaTb 3aKOH CAMOMHAYKLNK, TPAaHULLbI €r0 NPUMEHMMOCTMH;
- NPOBOAUTbL aHANOTUI0 MEKAY CAMOUHAYKLUMEN U UHEPTHOCTbIO;
- onpeaensATb 3aBUCMMOCTb MHAYKTMBHOCTU KaTyLIKM OT €€ AJINHbI U N10LAAM BUTKOB;

- HAXOAMTb B KOHKPETHOM CUTyaL MM 3HAYEHMA: MarHUTHOro notoka, 3A4C nuaykuuu, 34C
MHAYKUMW B ABUXKYLLMXCA NPOBOAHMKaXx, 9C camMoMHAYKLUUN, NUHAYKTUBHOCTb, SHEPTUIO
MarHMTHOro noJss.

O6yyaemblii NONYYUT BO3MOMKHOCTb HaYYUTbCH

e - MNOHUMATb M 0O6BACHATb LLENOCTHOCTb GU3UYECKON TEOPUM, PA3NNYATL FPAHULbI ee
NPUMEHUMOCTN U MECTO B PAAY APYrMX GU3NUYECKUX TEOPUNA;

e - BNAAETb NPUEMAMM NOCTPOEHUA TEOPETUUYECKUX A OKA3ATENLCTB, a TaKXKe
NPOrH03MpoBaHUA ocobeHHOCTelM NpoTeKaHMA GU3UYECKUX ABIEHMIA U NPOLLECCOB Ha
OCHOBE NMONYYEHHbIX TEOPETUYECKMX BbIBOAOB M [,0Ka3aTeNbCTB;

e - XapaKTepu3oBaTb CUCTEMHYIO CBA3b MEKAY OCHOBOMO/aratoWmMmMm HayYHbIMM
NOHATUAMMU: NPOCTPAHCTBO, BPEMSA, MaTepua (BELLECTBO, NONE), ABUKEHUE, CUNA,
aHeprus;

e - BblABUIaTb rNOTE3bl Ha OCHOBE 3HAaHNA OCHOBOMNO/1AarakoWwmnx (I)M3M‘-IGCI-(MX
3aKOHOMepHOCTeﬁ M 3aKOHOB,

e - CaMOCTOATENDBHO NN1AHNPOBATb N MPOBOANTDL ¢M3M‘-IGCKMG SKCNEPUMEHTDI,

e - XapaKTepu30BaTb rM10banbHble NPobaembl, CTOALWME Nepes Ye/10BeYECTBOM:
3HepreTUYecKme, CbipbeBble, SKONOTUYECKME, — U POJIb GUINKUN B PELUEHUM ITUX
npobnem;

e - pPELWAaTb NPAKTUKO-OPUNEHTUPOBAHHbIE KAa4YeCTBEHHbIE N PaCYETHbIE ¢M3qucr<me 3a4a4mn
C BbI60pOM d)VI3VI‘-IeCKO[;I moaenun, ncnonb3ya HECKO/ZIbKO ¢M3M‘-IeCKMX 3aKOHOB nnun
cbopN\yn, CBA3bIBAOWMNX N3BECTHbIE d)m3mqecr<me BE€/INYNHDbI, B KOHTEKCTE
MeXnpeameTHbIX CBH3€V1;

e - 06BACHATb NPUHLMNBI PABOTLI U XaPAKTEPUCTUKMN U3YUEHHbIX MaLLMH, NPUHOPOB 1
TEXHUYECKUX YCTPOWCTB;

- 06BbACHATDL YCN0BUA NPUMEHEHUA GU3NYECKMX MOAENEN MPU PeLeHUM GU3NYECKMX 3343,
Haxo4MTb afleKBaTHYIO NpeaOXKEHHOM 3a4a4e GU3NYECKYO MOAEb, pa3peLlaTbh Npobiemy Kak
Ha OCHOBE MMELWMXCA 3HAHUM, TaK U MPU MOMOLLU METOA0B OLEHKM.

KonebaHuA 1 BOAHbI

MexaHunyeckue KkonebaHua



Oby4yaemblit HayunTca

- faBaTb onpeaeneHus: konebaHus, konebatesbHan cMCTEMaA, MeXaHMYeCcKMe KosiebaHus,
rapmMmoHuyeckue KosnebaHusa, cBoboaHble KonebaHus, 3aTyxatowme KosebaHus, BbIHYKAEHHbIE
KonebaHus, pe3oHaHC, CMeLLeHne, aMnanTyada, nepnog, 4actoTta, cobCcTBeHHas YyacToTa, ¢pasa;

- nepevyncnaTtb ycnosma BOSHUKHOBEHUA KonebaHui, npmnBoAUTb NpUMepbl KonebaTesibHbIX
cucTem;

- ONncbiBaTb MoaeNn: I'Ipy)-KVIHHbIl\/JI MaATHUK, MaTEMaTUYECKNIA MaATHUK;
- NepeyncnAaTb snabl KonebatenbHoro ABUXeHnAa, nx CBOVICTBB,’

- paCno3HaBaTb, BOCNpPOU3BOAUTDb, Ha6J'I}O,£I,aTb rapmMmoHun4yeckmne KOI'IE63HMFI, CBO60£I,HbIe,
KO/1€6aHMFI, 3aTyxawouume Kone6ava, BblHYXAEHHbIE KOI'IEGBHMFI, Pe30HaHC;

- MEPEeYNCAATb CNOCObbI NOYyYEHUA CBODOAHbIX U BbIHYKAEHHbIX MEXaHUYECKUX KoNebaHuit;

- COCTaB/IATb YpaBHEHNE MEXaHNYECKUX KOﬂeﬁaHMVI, 3anncbiBaTb €ro peweHune, onpegenatb no
YPaBHEHUIO KonebatenbHoro ABUXEHUA NapaMeTpbl KOﬂeﬁaHVIFI,'

- NPeACTaBAATb 3aBUCMMOCTb CMELLEHWA OT BPEMEHM NPU KonebaHMAX MaTEMATUYECKOTO U
NPYKMHHOIO MasTHUKA rpaduyeckn, onpeaenatb No rpaduKy XapakTEPUCTUKM: aMNINUTYAY,
nepuoa 1 4acToTy;

- HaXo4AuTb B KOHKPETHbIX CUTYaUUNAX 3HAYEHUA NEPUNOLa MATEMATUHECKOIO N NPYXKMUHHOTO
MAATHUKA, SHEPTUN MAATHUKA,

- 06bACHATL NPEBPALLEHMA SHEPTUMN NPU KoNebaHMAX MAaTEMATUYECKOTO MaATHUKA M rpy3a Ha
NPY*KUHE;

- uccnenoBaTb 3aBUCMMOCTb Neprosa KonebaHnit maTeMaTMYeCcKoro MasTHUKA OT ero AJ/IMHbI;
- uccnefoBaTb 3aBUCMMOCTb Neprosa KonebaHuii rpysa Ha Npy»KMHe OT ero Maccbl.
O6y4aemblii NONYYUT BOSMOXKHOCTb HAYUUTbCS

e - MOHMMATb M OBBACHATL LLENIOCTHOCTb GUIUYECKOM TEOPUM, PA3INYATL FPaHMLLbI ee
NMPUMEHMMOCTU U MECTO B pAAY APYrMX GU3MYECKUX Teopuit;

e -B/AAETb NpUEMaMU NOCTPOEHUA TEOPETUHECKUX AO0KA3aATE/NIbCTB, @ TAKXKE
NPOrHo3npoBaHnA ocobeHHocTeM NnpoTeEKaHUA ¢M3W—IECKMX ABNEHUN U npoueccos Ha
OCHOBE MONTYYEHHbIX TEOPETUYECKUX BbIBOAOB U A0KA3ATE/NIbCTB,

e - XapaKTepu3oBaTb CUCTEMHYIO CBA3b MeXKAY OCHOBOMOAratoLWMMM Hay4YHbIMU
NOHATUAMM: NPOCTPAHCTBO, BPEMSA, MaTepus (BeLLecTBo, None), ABUXKEHUE, CUNa,
3Heprus;

e - BblABUIaTb rMNOTE3bl Ha OCHOBE 3HAaHNA OCHOBOMNO/1arakoWwmx ¢M3W—IeCKMX
3aKOHOMepHOCTel\;I M 3aKOHOB,

e - CaMOCTOATENIbHO N1aHNPOBATb N MPOBOANTDL d)mamqecr(me 9KCNEPUMEHTDI,



e - XapakTepu3oBaTb rnobasibHble NPobaeMbl, CTOALLME Nepes, Ye0BEYECTBOM:
3HepreTMyYeckune, CbipbeBble, SKONOTUYECKUE, — U POJIb GUINKM B PELUEHUN ITUX
npob6nem;

e - pewaTb NPAaKTUKO-OPUEHTMPOBAHHbIE KAYECTBEHHbIE U pacyeTHble GU3MYECKMe 33434m
C BblIbOpoOM PU3MYECKON MOAENN, UCMONb3YSE HECKOIbKO PU3NYECKUX 3aKOHOB UK
bopmyn, CBA3bLIBAIOLLMX N3BECTHbIE PUINYECKME BENIMUMHDI, B KOHTEKCTE
MeKnpeaMeTHbIX CBA3EW;

e - 06BACHATbL NPUHUMMNbI PAabOTbI M XapPaKTEPUCTUKU M3YYEeHHbIX MaLUMH, NpMbopos U
TEXHUYECKUX YCTPOMCTB;

- 06bACHATH yCnoBuA npuMmeHeHnAa d)VI3VI‘-IECKVIX Mo,u,enef/i npu peweHnun ¢M3Ml-IeCKMX 3ajay,
HaxXo4uTb aAEKBATHYIO I'Ipeﬂ,J'IO)-KeHHOﬁ 3adade (I)VI3VNECKYI‘O mopaenb, pa3peLwlaTb npo6nemy KaK
Ha OCHOBE MMeKLWNXCA 3HaHVIVI, TaK N Npun nomoun metoaos OUueHKN.

dNeKTpoMarHuTHble KonebaHus
Oby4yaeMbli HayunTca

- AaBaTb onpeAeneHus NOHATUAM: SN1EKTPOMArHUTHbIE KoslebaHus, KosiebaTeibHbIA KOHTYP,
CcBOBOAHbIE SINEKTPOMATHUTHbIE KO/IEBAHUS, BbIHYKAEHHbIE SN1EKTPOMArHUTHbIE KoslebaHus,
NnepemMeHHbIN 31eKTPUYECKUIA TOK, aKTUBHOE COMPOTUBNEHUE, AeNCTBYIOLLEE 3HAYEHME CUbI
TOKa, AeNCTBYIOLLEe 3HaYeHMe HanpsaXeHus, TpaHchopmaTtop, KoadduumneHT TpaHchopmaLmm;

- M306pa>+(aTb cxemy KonebatenbHoOro KOHTYpPa 1 onncbiBaTb CXemy e€ro pa6OTbI,'

- PaCno3HaBaTb, BOCNPOnN3BO4NTD, Ha6ﬂl'0ﬂ,aTb CBO6OAHbIe INNEKTPOMATHUTHbIE KOI'Ie6aHMF|,
BbIHYXXAEHHbIE€ 9N1EKTPOMArH1UTHbIE KOﬂe6aHVIF|, Pe30HaHC B Uenn nepemeHHOro ToKka;

- aHa/IM3NPOBATb NPEBPALLEHUA SHEPTUN B KO1lebaTeIbHOM KOHTYPE MPU 31eKTPOMarHUTHbIX
KonebaHuax;

- NPeACTaBAATb 3aBUCUMOCTb 3/IEKTPUYECKOTO 3apsa, CUIbl TOKA M HaNpAXKEeHUsA OT BPpeMeHM
npu cBOBOAHbIX 3/1EKTPOMArHUTHbIX KolebaHMAX; onpeaenaTte No rpaduKky KonebaHui ero
XapPaKTEPUCTUKM: aMNAUTY Ay, NEPUOL, U YacTOTY;

- NPOBOAUTb dHANTOTNIO MeXAY MEXaHUYECKUMU U SNEKTPOMATHUTHbIMUA KOJ'Ie6aHMF|MM,'

- 3anucbiBaTb GopMyly TOMCOHA; BbIYUCAATL C MOMOLb0 GopMysibl TOMCOHA NEPUOA, U YacToTy
CBODOAHbIX 3NEKTPOMATrHUTHBIX KONebaHWin; onpeaensTb NepMog, YacToTy, amnNanTyay
KonebaHMUIt B KOHKPETHbIX CUTYaUMAX;

- 06BACHATL MPMHLMN NONYYEHUA NEPEMEHHOTO TOKA, YCTPOWCTBO reHepaTopa NepemeHHoro
TOKa;

- Ha3blBaTb 0COBEHHOCTU nePeEMEHHOrNo 31IEKTPUYECKOIo TOKa Ha Y4aCTKe Lenun C pe3nctopom,
- 3anu1cblBaThb 3aKOH Oma gna uenu nepemMmeHHOro ToKa;

HaxoAMTb 3HAYEHWUSA CU/Ibl TOKA, HAMPAMKEHUA, aKTUBHOIO CONPOTUBNEHUA LLeNN NePEMEHHOTO
TOKa, AENCTBYIOLLMNX 3HAYEHUN CU/bl TOKA U HANPAXKEHUS;

- Ha3blBaTb YC/10BNA BOSHNKHOBEHUA PE3OHAHCA B LLENN NepeMeHHOro TokKa,



- ONUCbIBATb YCTPOICTBO, MPUHLMN AEUCTBUA M NPUMEHEHME TpaHchopMaTopa;
- BbIYNCAATL KO3 PUUMEHT TpaHCHOPMALMM B KOHKPETHbIX CUTYaLLUAX
O6y4yaemblit MOAYYUT BO3SMOKHOCTb HayYNTbCA

e - MOHUMATb M 06BACHATb LLENIOCTHOCTb GU3UYECKON TEOPUM, PA3INYATL MPAHULbI ee
NPUMEHUMOCTU U MECTO B PAAY APYTUX GU3NYECKUX TEOPUNA;

e - B/aAeTb MPUEMAMMU MOCTPOEHUA TEOPETUUYECKMX A0KA3ATENbCTB, a TaKKe
MPOrHO3MpoBaHMA 0cobeHHOCTEN NPOTEKaHNA GU3UYECKUX ABIEHUI M NPOLLECCOB Ha
OCHOBE MOyYEHHbIX TEOPETUUYECKMX BbIBOAOB M A,0KA3aTe/bCTB;

e - XapaKTepu3oBaTb CUCTEMHYIO CBA3b MEK/AY OCHOBOMOAratoLMMM HayYHbIMM
NOHATUAMMU: NPOCTPAHCTBO, BPeMs, maTepus (BeLLLecTso, Nose), ABUNKEHUE, cuna,
3Heprus;

e -BblABUIATb TMMNOTE3bl HA OCHOBE 3HAHUA OCHOBOMOJZ1araloWwmnx (I)VI3VIHECKVIX
3aKOHOMepHOCTeIZ M 3aKOHOB,

e - CaMOCTOATENDBbHO N1AHNPOBATb N MPOBOAUTD d)VI3VI‘-IeCI'(VIe IKCNEPUMEHTDI;

e - XapaKTepusoBaTb rnobanbHble Npobiemsbl, CTOALLME Nepes, YeT0BEYECTBOM:
3HepreTUYeckne, CbipbeBble, IKONOTUYECKUE, — U PONb PUSNKU B PELLEHUMU ITUX
npob6nem;

e - pPeWwaTb NPAKTUKO-OPUEHTUPOBAHHbIE Ka4YeCTBEHHbIE N PaCYeTHbIE (bM3M‘-IECI-(Me 3a4a4mn
C BbI60pOM ¢M3M‘-IeCKOl‘;1 moaenun, ncnonb3dya HECKOJ/IbKO ¢M3M‘-IGCI-(MX 3aKOHOB nnun
d)opMyn, CBA3bIBAOLWMNX N3BECTHbIE cbmsmqecme BE€/INYNHDI, B KOHTEKCTE
mMeXnpeameTHbIX CBﬂ3eﬁ;

e - 0OBACHATL NPUHLMNMBI PABOTLI U XaPAKTEPUCTUKM U3YYEHHBIX MaLLMH, NPUHOPOB 1
TEXHUYECKUX YCTPOWCTB;

- 06BACHATD ycnosua npuMmeHeHuA ¢M3M‘-I€CKMX N\op,eneﬁ npu peweHnn (I)M3M‘-IGCKMX 3a4au,
HaXo4uUTb a4 EKBATHYIO npe,u,nomeHHoﬁ 3aja4ye ¢M3M‘-IGCKVPO mMo4enb, pa3pewaTb npo6nemy KaK
Ha OCHOBE MMEWNXCA 3HaHMﬁ, Tak U Npn nomown meToaosB OLLEHKMN.

MexaHW4YecKme BOJHbI
Obyyaemblii HayuuTCA

- AaBaTb onpeAeneHns NoOHATUIA: MexaHU4YecKkasa Bo/iHa, NonepeYHasn BoHa, NPoAo/ibHasA
BOJIHA, CKOPOCTb BOJIHbI, A/INHA BO/IHbI, $pa3a BO/HbI, 3ByKOBaA BO/IHA, IPOMKOCTb 3BYKa, BbICOTa
TOHa, TeMbp, OTpaXkeHne, NPeNoMAEHNE, NOTNoLLEHME, MHTepdEepPEeHLNA MeXaHUUYECKUX BOJTH,
KOrepeHTHble UCTOYHMKM, CTOAYAA BOHA, aKYCTUYECKUI pe30HaHC, MI0CKONONAPU30BaHHAsA
BO/HA;

- NEPEYNCNATDL CBOMCTBA U XapPaKTEPUCTUKN MEXaHNYECKNX BOJTH,

- pacnosHaBaTb, BOCNPOM3BOANTb, HABNOAATb MEXAaHMYECKME BOJIHbI, MONEPEYHbIE BOJHbI,
NPOAO/IbHbIE BOJIHbI, OTPAXKEHWE NPENOMAEHWNE, NOT/IOWEHME , UHTEPDEPEHLMIO
MeXaHNYeCKnX BOJH;



- Ha3bIBaTb XapPaKTEPUCTUKM BOJIH: CKOPOCTb, YaCTOTa, AJINHA BOJIHbI, Pa3HOCTb ¢a3 BOJIH;
- onpenenstTb B KOHKPETHbIX CUTYaLMAX CKOPOCTMU, YacCTOTbl, AJINHbI BOJIH, pa3HOCTM ¢das.
O6y4yaembiit MOAYYUT BO3SMOKHOCTb HayYNTbCSA

e - MOHUMATb M 0O6BACHATb LLENIOCTHOCTb GU3UYECKON TEOPUM, PA3NNYATL FPAHULbI ee
NPUMEHUMOCTN U MECTO B PAAY APYTnX GU3NYECKUX TEOPUit;

e - BNaZeTb NPUEeMammn NOCTPOEHUA TEOPETUYECKUX LOKA3aATENLCTB, a TaKKe
NPOrHO3MPOBaHMA 0COBEHHOCTEW NPOTEKaHUA GU3NYECKUX ABNEHMUI U NPOLLECCOB Ha
OCHOBE MOJIyYEHHbIX TEOPETUYECKMX BbIBOAOB U 4,0KA3aATENbCTB;

e -BblABUIATb TMMNOTE3bl HA OCHOBE 3HAHWA OCHOBOMOJ1araloWwmnx (I)VI3VIHECKVIX
3aKOHOMepHOCTel;'1 M 3aKOHOB;

e - CamMOCTOATENBHO NJ1aHNPOBATbL U MPOBOAUTDL d)VI3VIHECKVIe SKCNEPUMEHTbI,

- pewaTb NPaKTUKO-OPMEHTMPOBAHHbIE KAaYECTBEHHbIE U pacyeTHble GU3MYECKME 3a4a4M C
BbI6OpOM PU3MUYECKOW MOLENN, UCNOJb3YS HECKOJIbKO GU3MUYECKMX 3aKOHOB UK popmy,
CBA3bIBAIOLLMX U3BECTHbIE PUINYECKNE BEIMUNHDI, B KOHTEKCTE MENKMPEAMETHbIX CBA3EM.

INEeKTPOMarHUTHbIE BOJHbI
O6yuyaemblii HayumnTCca

- AaBaTb onpeAeneHuns NOHATUA: SNEKTPOMArHMTHOE NoJie, BUXPEBOE 3/IEKTPUYECKOE NONE,
3N1EKTPOMArHUTHbIE BOJIHbI, CKOPOCTb BOJIHbI, A/INHA BO/HbI, $pa3a BO/IHbI, OTPAXKEHME,
npenomseHue, NornoweHne, nHTepdpepeHLMa, AndpaKLma, NoNnepeyHoCTb, NoONAPU3aLUS
3NEKTPOMArHUTHbIX BO/IH, PaANOCBA3b, PaANOIOKALMA, aMNAUTYAHAA MOAYNALMS,
AETEKTUPOBAHUE;

- 06BACHATL B3aMMOCBA3b nepemMeHHbIX SNTEKTPUHECKOToO N MarHUTHOTO I'IOI'IGIZ,'
- PUCoBaTb CXemMy pacnpoCcTpaHeHUA 3ﬂeKTpOMaI'HMTHOﬁ BOJIHbI;
- NEPEYNCNATL CBOMCTBA U XapPaAKTEPUCTUKN INEKTPOMATHUTHbLIX BOJIH,

- pacno3HaBaTb, HabA4ATb IN1EKTPOMATrHUTHbIE BOJIHbI, U3ly4EHME, NPUEM, OTPAXKEHWE,
nornoweHue, nHTepdepeHumto, andpakumio. MNonapnusaumio 3N1eKTPOMArHUTHbIX BOJH;

- HaXo4AuTb B KOHKPETHbIX CUTYaUNAX 3HAYEHUA XaPaKTEPUCTUK BOJIH: CKOPOCTU, HaCTOThI,
ANNHbI BOJIHbI, PA3HOCTHU d)a3;

- 06BACHATb NPMHLMN PASNOCBA3N U TENEBUAEHUA.
O6y4yaemblii NONYYUT BOSMOKHOCTb HAYUUTbLCS

e - MOHMMATb M OBBACHATL LLENIOCTHOCTb GUIUYECKOM TEOPUM, Pa3INYATL FPaHMLLbI ee
NMPMMEHMMOCTU U MECTO B pAAY APYrMX GU3MYECKUX Teopuit;

e - BNAAETb NPUEMAMM NOCTPOEHMA TEOPETUYECKUX A0KA3ATENBCTB, @ TAKKe
NPOrHo3npoBaHuA ocobeHHoCTel NPoTeKaHMA GU3NYECKUX ABNEHMIN N NPOLECCOB HA
OCHOBE NMONYYEHHbIX TEOPETUYECKMX BbIBOAOB U [,0Ka3aTeNbCTB;



e - BblABUraTb NIMNOTE3bl HA OCHOBE 3HAHWA OCHOBOMONAraLWNX PUINYECKUX
3aKOHOMEPHOCTEN N 3aKOHOB;

e - CaMOCTOATE/NIbHO N/1aHNPOBATb N MPOBOANTDL d>m3w4ecr<me 3KCNEepPUNMEHTbI,

- pellaTb NPaKTUKO-OPMEHTUPOBAHHbIE KaYeCcTBEHHbIE U pacyeTHble pU3nYeckme 3aaaum c
BblbopoM PpU3MUYECKOM MOAENMN, UCTOJIb3YA HECKO/IbKO GU3NYECKMX 3aKOHOB UK popmy,
CBA3bIBAIOLLMX U3BECTHbIE PUINYECKME BENNYNHDI, B KOHTEKCTE MEKMPEMETHbIX CBA3EN.

OnTuka

CBeTOBbI€ BOJIHbI.

FeomeTpuyeckas U BOIHOBAA OMTUKA
Oby4yaeMbli HayunTCA

- aBaTb onpeaeneHuns NoHATUIA: CBET, KOPMNYCKYIAPHO-BOHOBOW Aya/In3M CBETa,
reomeTpuyeckan onTUKa, CBETOBOM /ly4, CKOPOCTb CBETa, OTPaXKeHue cBeTa, NpesoMaeHne
CBeTa, MOJIHOE OTParKeHMe CBeTa, Yro/l NafeHuaA, Yron OTPaXKeHus, yron npesomaeHus,
OTHOCUTENbHbIM NOKa3aTeNb NPeoMAeHUA, abCoNOTHbIM NOKa3aTe /b MPeNoMAEHMUA, NNH3a,
$OKyCHOe paccTossHUE IMH3bI, ONTUYECKanA CUIa INH3bI, AUCMEPCUA CBETa, UHTepdepeHUUa
cBeTa, AMdpPaKLUMOHHanA peLleTKa, MoNspM3aLmMA CBETa, eCTECTBEHHbIN CBET,
N/IOCKONONAPU30BaHHbIN CBET;

- onNncbiBaTb MeTO4bl U3MepPEHNA CKOPOCTU CBETA,
- NePEeYnCcnAaTb CBOMCTBA CBETOBbLIX BOJIH;

- PaCno3HaBaTb, BOCNPOnN3BO4nNTDb, Ha6ﬂl'0ﬂ,aTb pacnpocTtpaHeHne CBETOBbIX BOJIH, OTpa*KeHune,
npenomneHume, nornoweHne, gucnepcuto, MHTepd)epeHLI,MI'O CBETOBbIX BOJIH;

- opmynnpoBaTb NPUHLMN MONreHca, 3aKOHbl OTPAXKEHUS U NPENOMNEHNA CBETA, IPAHULLbI UX
NMPUMEHMMOCTH;

- CTPOUTb XOA4 nyqeﬁ B nnOCKonapanneanoﬁ nnactuHe, Tpeyroanoﬁ npusme, TOHKOM JTNH3E,
- CTpOUTb M306pa>1<eHl4e npegmeTta B N/IOCKOM 3epKasie, B TOHKOM NTNH3E,

- NepeyYncnaTb snabl TIMH3, X OCHOBHbIE XapPaKTEPUCTUK — ONTUYECKUI UEeHTP, raBHaA
onTn4yecKana ocCb, d)oxyc, onTn4yecKkaa cuna;

- HAXO4MUTb B KOHKPETHOM CUTyaLMM 3HAYEHMA YIa NASEHUA, YI1a OTPAXKeHUsn, yraa
npesoMaeHuns, OTHOCUTENIbHOTO NOKasaTena npenomneHuns, abcontoTHOro nokasarens
NpesioMNeHUA, CKOPOCTU CBeTa B cpeae, POKYCHOro pacCcToAHMA, ONTUYECKOM CUNbI INH3bI,
YBENNYEHUA NUH3bI, Neproaa AMOPAKUMOHHOM PELLETKM, NONOKEHNA MHTEPPEPEHUMOHHBIX U
ANDPAKUMOHHBIX MAaKCUMYMOB U MUHUMYMOB;

- 3aMnUcCblBaThb d)op:vlyny TOHKO NINH3bl, HaXO0ANUTb B KOHKPETHbIX CUTYaUUNAX C €€ NOMOLLbIO
HeN3BECTHblE BE/INYUHDI,

- 06BACHATb NPUHUMN KOPPEKLLMMN 3PEHUSA C NOMOLLbIO OYKOB;

- 3KCNEPUMEHTAIbHO ONpeaenaTb NOKasaTe b NPesoMIeHUs cpebl, GOKYCHOe paccTosHMe
cobupatoLein ANH3bI, A4/IMHY CBETOBOM BO/IHbI C MOMOLLIO ANDPAKLUUMOHHOM PELUETKY;



- BblAENATb OCHOBHbIE MOJ/IOXKEHMA KOPMNYCKYASPHOM 1 BOTHOBOW TEOPUIA CBETa
O6y4yaembiit MOAYYUT BO3SMOKHOCTb HayYNTbCSA

e - MOHUMATb M 0O6BACHATb LLENIOCTHOCTb GU3UYECKON TEOPUM, PA3NNYATL MPAHULbI ee
NPUMEHUMOCTN U MECTO B PAAY APYrnX GU3NYECKUX TEOpUit;

e - B/aAEeTb MPMEMAMM MOCTPOEHMA TEOPETUUYECKMX A0KA3ATENbCTB, a TaKXKe
MPOrHO3MpoBaHMNA 0cobeHHOCTeN NPOTEKAHNA GU3NYECKUX ABIEHUI M NPOLLECCOB Ha
OCHOBE MOYYEHHbIX TEOPETUYECKMX BbIBOAOB M A,0KA3aTe/NbCTB;

e - XapaKTepu3oBaTb CUCTEMHYIO CBA3b MEK/AY OCHOBOMONAraloLWMMM HAYYHbIMK
NOHATUAMMU: NPOCTPAHCTBO, BPeMs, maTepus (BeLLecTso, none), ABUXKeHNe, cuna,
3Heprus;

e -BblABUIATb TMMNOTE3bl HA OCHOBE 3HAHUA OCHOBOMOJ1araloWwmnx (I)VI3VIHECKVIX
3aKOHOMepHOCTer/'1 M 3aKOHOB;

e - CaMOCTOATENDBHO NN1AaHNPOBATb N MPOBOANTD d)VI3VI‘-IeCKVIe IKCNEPUMEHTDI;

e - XapakTepu3oBaTb rnobasbHble Npobaembl, CToALME Nepes YeN0BeYEeCTBOM:
3HepreTMYeckune, CbipbeBble, SKONOTUYECKUE, — U POJIb PUINKN B PELUEHUN 3TUX
npobnem;

e - pPeWaTb NPAKTUKO-OPUNEHTUPOBAHHbIE Ka4YeCTBEHHbIE N PaCYeTHbIe (bM3M‘-IECI-(Me 3a4a4mn
C BbI60pOM ¢M3M‘-IeCKOl‘;1 moaenun, ncnonb3dya HECKOJ/IbKO ¢M3W—IGCKMX 3aKOHOB nnun
d)opMyn, CBA3bIBAOWMNX N3BECTHbIE ¢M3M‘-IGCKMG BE€/INYNHbDI, B KOHTEKCTE
MeXnpeameTHbIX CBﬂ3eﬁ;

e - 00BACHATL NPUHUMNLI PABOTbI U XapPaKTEPUCTUKM U3YUYEHHbIX MalLMH, NpMbopoB 1
TEXHUYECKUX YCTPOICTB;

- 06BACHATD ycnosua npumeHeHmA (I)M3M‘-IGCKMX N\o,a,eneﬁ npu peweHnn ¢M3M‘-IGCKMX 3a4au,
HaXo4uUTb a4 EKBATHYIO npe,u,nomeHHoﬁ 3a4a4e ¢M3M‘-IeCKyl0 mMmoenb, pa3pewlaTb r|po6neN\y KaK
Ha OCHOBE MMELWNXCA 3HaHMﬁ, TakK U Npn nomowmn metToaos OLLEHKMN.

MN3nyyeHuns n cnekTpbl
Obyyaemblii HayumTCA

- faBaTb onpeseneHne NOHATUN, TEN0BOE U3NTYYEHME, SNEKTPONOMUHECLLEHLNA,
KaTO40/MOMUHECLEHLMA, XEMUONIOMUHECLLEHLMA, GOTONOMUHECLEHLMA, CNJIOWHON CNEKTP,
JNINHEYaTbIN CNeKTP, NOA0CATbIN CNEKTP, CNEKTP NOMNOLWEHWA, CNEKTPANbHbIN aHaNus;

- NEPEYNCNATLb BUAbI CMEKTPOB;

- pacno3HaBaTb, HabatoAaTb CNAOLWHOM CNEKTP, AMHENYATbIA CNEKTP, NO0CATbIN CAEKTP,
CMEKTP U3NYYEHUA U CNEKTP NOTNOLLEHUSA;

- NePEeYNCNATL BUAbI TIEKTPOMATHUTHbIX U31y4EHWUIN, UX UCTOYHUKM, CBOMCTBA, MPUMEHEHWE;
- CPaBHMBATb CBOMCTBA 3/1EKTPOMArHUTHbIX BOJIH Pa3HOM YacCTOTbl.

O6y4yaemblt NOAYYUT BO3SMOMKHOCTb HayYNTbCA



e - MNOHUMATb M 06BACHATb LLENIOCTHOCTb GU3UYECKON TEOPUM, PA3NYATL MPAHULbI ee
NPUMEHUMOCTN U MECTO B PAAY APYrMX GU3NYECKUX TeopUit;

e - B/aAETb MPUEMAMMU MOCTPOEHUA TEOPETUUYECKMX A0KA3ATE/NbCTB, A TaKKe
MPOrHO3MPOBAHMA 0COBEHHOCTEN NPOoTeKaHUA GU3NYECKUX ABNEHUIA U NPOLLECCOB Ha
OCHOBE MOJIyYEHHbIX TEOPETUYECKMX BbIBOAOB U 4,0KA3aTENbCTB;

e - BblABUraTb TMNOTE3bl HA OCHOBE 3HAHWA OCHOBOMONAraLWNX PUINYECKUX
3aKOHOMEPHOCTEN N 3aKOHOB;

e - CaMOCTOATE/IbHO N1aHNPOBATb N MPOBOANTDL d)msmqecr(me 9KCNEepUMeHTbI,

- pewaTb NPaKTUKO-OPUEHTUPOBAHHbIE KAUECTBEHHbIE N pacdyeTHble GpU3NYECKNE 3a[1aUn C
BbIOOpOM PU3NYECKOM MOLENN, UCNONb3YA HECKONIbKO GU3MYECKMX 3aKOHOB UK dopmyn,
CBA3bIBAOLLMX U3BECTHbIE GU3NYECKME BEIMUYMHDI, B KOHTEKCTE MEXKMNPEeAMETHbIX CBA3EN.

OcHoBa crneuunanbHOM TEOPUM OTHOCUTENIbHOCTH
O6yuyaemblii HayumnTCa

- AaBaTb onpeaeneHunA NOHATUM: CO6bITVIe, noCTyNnaT, UHepumnanabHaAa CUCTEMA OTHETA, BpeEMA,
ANNHa Tena, MmacCa NOKOA, MHBAPUAHT, SHEPTIUA NOKOA,

- 06BbACHATb NPOTUBOPEUYMA MEKAY KNACCUYECKON MEXAHMKOW M 3/1IEKTPOAMHAMMKON
MakcBenna v npuumHbl nossnexHns CTO;

- popmynumposatb noctynatel CTO;
- dopmynmposaTb BbIBOAbI M3 NocTynaTos CTO
O6y4yaeMblii NONYYNT BO3MOXKHOCTb HayYMTbCS

e - MOHMMATb M OBBACHATL LLENIOCTHOCTb GUIUYECKOM TEOPUM, PA3INYATL FPaHMLLbI ee
NMPUMEHMMOCTU U MECTO B PALY APYrUX GU3MYECKUX TeEOPUir;

e -B/1AAETb NpUeMaMmn NOCTPOEHUA TEOPETUHECKUX AO0KA3ATE/IbCTB, @ TAKXKE
NPOrHo3npoBaHuA ocobeHHocTeM npoTeKaHUA ¢M3M‘-IGCKMX ABNEHUN U npoueccos Ha
OCHOBE MOZTYYEHHbIX TEOPETUYECKUX BbIBOAOB U A0KA3aTE/NIbCTB,

- BblABUIaTb rhnoTe3bl Ha OCHOBE 3HAaHNA OCHOBONMO/1AratoWmx ¢M3W-IeCKMX 3aKOH0MepHOCTel71
M 3aKOHOB

KBaHTOBan pusmka
CBeTOBbI€ KBAHTbI
O6y4yaemblt HayumTCA

- AaBaTb onpeaeneHns NoHATUI: GoTo3PdEKT, KBAHT, TOK HACbILLEHWSA, 3a4epKMBalOLLEe
Hanps»keHue, paboTa BbIXxoAa, KpacHada rpaHuua poToadPekTa;

- pacno3HaBaTb, HabatoaaTb sieneHne ¢oToadpPeKTa;
- onucbIBaTb OnbiTbl CTONETOBA;

- dopmynmnposaTb runoTesy MNnaHKa 0 KBaHTax, 3akoHbl GpoTo3dPEKTa;



- aHaNM3MPoBaTb 3aKOHbI GoTO3DPEKTa;

- 3aMMCbIBaTb U COCTABAATb B KOHKPETHbIX CUTYaLMAX ypaBHEHMe JHWTeMHa ana ¢oToadpdekTa
N HaXOAWNTb C €ro NOMOLLbIO HEM3BECTHbIE BE/IMYNHDI;

- NPUBOAMUTL MPUMEPbLI NCNO/1b30BaHUA GoTO3PdEKTa;
- 06BbACHATbL CYyTb KOPNYCKYNAPHO BOIHOBOIO Aya/IN3Ma;

- ONUCbIBaTb ONbITbl HE6EAEBa no N3AMepeHnNto AaBieHNA CBETa U NoATBePHKAAKLWMKNX C/IOXKHOE
CTpoeHne aTtoma,;

- aHa/IM3NPOBATb PAabOTY YYEHHbIX NO CO34aHUI0 MOAE/IN CTPOEHUS aTOMA, NOJTYYEHMIO
BbIHYXIEHHOMO U3/Ty4eHUA, NPUMEHEHMM Na3epoB B HayKe, MeauLMHE, NPOMbILLIEHHOCTH,
6bITy

O6y4yaembiit MOYYUT BO3SMOKHOCTb HayUYNTbCSA

e - NOHUMATb M 06BACHATL LLENOCTHOCTb GU3UYECKON TEOPUM, PA3NYATL MPAHULbI ee
NPUMEHUMOCTN U MECTO B PAAY APYTUX GU3NUYECKUX TEOPUIA;

e -B/1IA4eTb NpUeMamMmm NOCTPOEHUA TEOPETUYECKUX AO0KA3ATE/IbCTB, a TAKXKeE
NPOrHo3npoBaHuA ocobeHHocTeM NnpoTeEKaHUA d)VI3VI‘-IeCKVIX ABNEHUN U npoueccos Ha
OCHOBE MOJZTYYEHHbIX TEOPETUYECKUX BbIBOAOB U 40KA3aTE/IbCTB,

e - XapaKTepWu3oBaTb CUCTEMHYIO CBA3b MEKAY OCHOBOMONAraloLWMMM HayYHbIMU
NOHATUAMM: NPOCTPAHCTBO, BPEMSA, MaTepua (BELLECTBO, NONE), ABUKEHUE, CUNA,
aHeprus;

e - BblABUIaTb r<NOTE3bl Ha OCHOBE 3HAaHNA OCHOBOMNO/ArakoWwmx d)VI3VI‘-IeCKMX
3aKOHOMepHOCTeﬁ M 3aKOHOB,

e - CaMOCTOATENDBHO N1IaHNPOBATb N NPOBOANTD ¢M3W-IeCKMe SKCNEepPUMeEHTbI,

e - XapaKTepu30BaTb rM106anbHble NPobaembl, CTOALWME Nepes Ye10BeYECTBOM:
3HepreTUYecKme, CblpbeBble, SKONOTUYECKME, — U POJIb GUINKU B PELUEHUM STUX
npobnem;

e - pPELWATb NPAKTUKO-OPUNEHTUPOBAHHbIE Ka4YECTBEHHbIE U PaCYEeTHbIE ¢M3M‘4€CKM€ 3a4a4u
C BbI60pOM ¢M3W-IeCKOl‘;1 moaenun, ncnonb3ya HECKOJ/IbKO ¢M3M‘-IeCKMX 3aKOHOB nnn
d)opN\yn, CBA3bIBAOWMNX N3BECTHbIE ¢M3M‘4€CKM€ BE€/INYNHDbI, B KOHTEKCTE
MeXnpeameTHbIX CBﬂ3eﬁ;

e - 06BACHATb NPUHLMNBI PABOTLI U XaPAKTEPUCTUKM U3YYEHHbIX MaLLMH, NPUHOPOB K
TEXHUYECKUX YCTPOWCTB;

- 06BACHATbL YCNOBUA NPUMEHEHMUA GUINYECKMX MOoAeNel Npu pelleHnn GUsmyecknx 3agad,
HaXxoAMTb afeKBATHYIO NPEeANIOKEHHOM 3a4a4e GU3NYECKYI0 MOLEe/b, pPa3peLlaTb Npobaemy Kak
Ha OCHOBE MMEHLLMXCA 3HAHWUIA, TaK U MPU MOMOLLM METOA0B OLLEHKM.

AToMHas ¢om3nKa

O6y4yaemblt HayumTCA



- AaBaTb onpeaeneHnsa NOHATUIA: aTOMHOE AP0, SHEPreTUYECKUI YPOBEHb, SHEPIUS
MOHW3aLUUU, CNOHTAHHOE U BbIHYXAEHHOE U3/1ly4YeHNe CBETa;

- onucbIBaTb ONbITbl Pesepdopaa;
- OMKCbIBaTb M CPaBHUBATL MOAEM aToMa ToMcoHa 1 Pesepdopaa;
- paccmaTpuBaTb, UCCNEA0BaTb M OMMCbIBATb IMHENYATbIE CNEKTPbI;

- popMynnpoBaTb KBAHTOBbIE MOCTYNATbl Bopa; 06bACHATL AMHENYATLI CNEKTPbI aTOMa
BOA0PO/A Ha OCHOBE KBAHTOBbIX NOCTy1aToB bopa;

- pacCynTbiBaTb B KOHKpETHOVI CUTYaUUUN 4acCToTy U O/TNHY BOJIHbI UCMTYCKaeMOro d)OTOHa npwu
nepexoae atoma U3 ogHoro CtTauMoHapHoOro COCToAHUA B apyroe

O6y4yaembiit MOJYYUT BO3SMOKHOCTb HayUYNTbCSA

e - MOHMMATb MU OBBACHATL LLENIOCTHOCTb GUIUYECKOM TEOPUM, Pa3NYaTh FpaHmLbI ee
NPUMEHUMOCTN U MECTO B PAAY APYTUX GU3NYECKUX TEOPUNL;

e -B/1IA4eTb NpUemMamMmm NOCTPOEHUA TEOPETUHECKUX A0KA3ATE/IbCTB, a TAKXKE
NPOrHoO3npoBaHuA ocobeHHocTeM NpPpoOTeEKaHUA d)VI3VI‘-IeCKVIX ABNEHUN U npoueccos Ha
OCHOBE MOJZTYYEHHbIX TEOPETUYECKUX BbIBOAOB U 40KA3aTE/NIbCTB,

e - XapaKTepwu3oBaTb CUCTEMHYIO CBA3b MEKAY OCHOBOMONAraloLLMMM HayYHbIMU
NOHATUAMMU: NPOCTPAHCTBO, BPEMS, MaTepus (BELLECTBO, NONE), ABUKEHUE, CUNA,
aHeprus;

e - BblABUIaTb r<MNOTE3bl Ha OCHOBE 3HAaHNA OCHOBOMNO/ArakoWwmnx d)mamqecmx
3aKOHOMepHOCTeﬁ M 3aKOHOB,

e - CaMOCTOATENDBHO NAAHNPOBATb N MPOBOANTDL ¢M3M‘-IGCKMG IKCNEPUMEHTDI;

e - XapaKTepu30BaTb rM0b6anbHble NPobaeMbl, CTOALME Nepes Ye10BeYECTBOM:
3HepreTUYecKme, CblpbeBble, SKONOTUYECKME, — U POJIb GUINKU B PELUEHUM STUX
npobnem;

e - pPELWaTb NPAKTUKO-OPUNEHTUPOBAHHbIE KAa4YeCTBEHHbIE N PaCYeTHbIE ¢M3mqecr<me 3a4a4mn
C BbI60pOM ¢M3W-IeCKOl‘;1 moaenun, ncnonb3ya HECKOJ/IbKO ¢M3M‘-IeCKMX 3aKOHOB Unun
d)opN\yn, CBA3bIBAOWMNX N3BECTHbIE ¢M3mqecm4e BE€/INYNHDI, B KOHTEKCTE
MeXnpeameTHbIX CBﬂ3eﬁ;

e - 0OBACHATb NPUHLMNBI PABOTLI U XaPaAKTEPUCTUKM U3YYEHHBIX MaLLMH, NPUHOPOB 1
TEXHUYECKUX YCTPOWCTB;

- 06BACHATbL YCNOBUA NPUMEHEHMA GUINYECKMX MOAENEN NPU pelleHnn GU3NYEeCKUX 33434,
HaXoAMTb afEeKBATHYIO NPEANOKEHHOM 3a4a4e GU3NYECKYI0 MOLEe/b, pPa3peLlaTb Npobaemy Kak
Ha OCHOBE MMELLMXCA 3HAHWIA, TaK U MNPU MOMOLLM METOA0B OLLEHKM.

du3mKa aToMHOro Aapa
O6y4yaemblt HayumTCA

- AaBaTb onpeseneHuns NoHATUN: MacCOBOE YNCN0, HYKIOHbI, AAEPHbIE CUJbI, AePEKT macc,
9HEeprua cBA3u, yae/ibHaa SHEPrna CBA3N aTOMHbIX AAEP, PAaAMOAKTUBHOCTb, NEPUOL,



nonypacnaga, UCKYCCTBEHHAs PaaMOaKTUBHOCTb, iAePHbIe peaKkuun, SHEPreTUYECKMIA BbIXOs,
AAepHOM peakunn, KoappUUMEHT PasMHONKEHUA HEMTPOHOB, KPUTMYECKasA Macca, PeakTopbl-
PasMHOXUTENN, TEPMOALEPHAN peakumsa:

- CpPaBHMBATb CBOMCTBA MPOTOHA U HENTPOHa3;
- ONKCbIBaTb NPOTOHHO-HEWTPOHHYO MOAENb AAP3;

-onpeaenAaTb COCTaB AAep Pa3/ZINYHbIX 3/1eMeHTOB C NMOMOLLbIO Ta6l'IMLI,bI MeHpeneesa;
M306pa)'KaTb N YNTATb CXeMbl aTOMOB,

- BbIUNCNATb ﬂ,edDEKT MacCC, SHEPTUIO CBA3U N YAENBbHYIO SHEPTIUNIO CBA3U KOHKPETHbLIX aTOMHDbIX
A0€ep; aHaAIn3npoBaTb CBA3b yp,eanof/'l SHEpPrmun ceAa3sn c YCTOI‘/‘I‘-IMBOCTbPO A0ep;

- NepeyncnaTb Bnabl pagnoakKTUBHOIO pacnada aTOMHbIX A4EP,

- CpaBHMBATb CBOWCTBA anbda-, 6eTa- 1 ramma-mu3ny4yeHnin; 3anncbiBaTh NPaBmnIa CMeLLEHNA
npY pagnoaKkTUBHbIX pacnaaax; onpeaensaTb SNeMeHTbl, 0bpasytoumeca B pesyabraTte
PaAMOaKTMBHbIX pacnazos;

- 3aNnCblBaThb, 06BACHATDL 3aKOH PaANO0aKTUBHOIO pacnaja, yKa3biBaTb rpaHuLbl €ro
NMPUMEHNMOCTU; onpenenAaTb B KOHKPETHbLIX CUTYaLUAX YHACNO HEPACNaBLWKUXCA A4ep, YMCno
pacnaBwunxca agep, nepunoa nonypacnaga;

- NePeYncnAaATb 1 oNnNCbiBaTb METObI Ha6ﬂPOAeHVIF| n perncTpaunm snemMmeHTapHbIX 4aCtuu,;

- 3aNu1CbIBaTb AAEPHbIE PeaKkLum, onpeaenaTb NPOAYKTbl AAEPHbIX PEaKUUI, paccunTbiBaTb
SHEPrnYecKU BbIXOA AAEPHbIX Peakunii;

- 06BACHATb NPUHLUMNbI YCTPOMCTBA U PaboTbl AAEPHbIX PEAKTOPOB;
- y4acTBOBaTb B 0BCYXKAEHMM NPEMMYLLECTB U HEAOCTAaTKOB AAEPHOM SHEPTETUKM
O6y4yaemblii NONYYUT BO3MOMKHOCTb HaYYUTbCA

e - MOHMMATb U OBBACHATL LLENIOCTHOCTb GUIUYECKOM TEOPUM, PA3INYATL FPAHMLLbI ee
NMPUMEHMMOCTU U MECTO B PALY APYrMX PU3MYECKUX TeEOPUin;

e -BNAAETb NPpUEMAMU NOCTPOEHUA TEOPETUHECKUX AO0KA3aATE/NIbCTB, @ TAKXKE
NPOrHo3npoBaHuA ocobeHHocTel NnpoTeEKaHUA d)M3M‘-IECKMX ABNEHUN U npoueccos Ha
OCHOBE MOJZTYYEHHbIX TEOPETUYECKUX BbIBOAOB N 40KA3aTENbCTB,

e - XapaKTepu3oBaTb CUCTEMHYIO CBA3b MEKAY OCHOBOMOAratoLLMMM HayYHbIMM
NOHATUAMM: NPOCTPAHCTBO, BPEMS, MaTepus (BeLLecTBo, Nose), ABUXKEHUE, CUNa,
3Heprus;

e - BblABUIaTb rNOTE3bl Ha OCHOBE 3HAaHNA OCHOBOMO/1AarakoWmnx ¢M3W—IeCKMX
3aKOHOMepHOCTel\;I M 3aKOHOB,

e - CaMOCTOATENIbHO N1aHNPOBATb N NMPOBOAUTb ¢M3VI‘-I€CKVI€ IKCNEPUMEHTDI,

e - XapakTepusoBaTb rnobasbHble Npobiemsbl, CTOALLME Nepes Ye0BEYECTBOM:
SHepreTUYECKME, CbipbeBbIE, IKONOTUYECKUE, — U PO/b PU3NKM B PELLEHUM ITUX
npob6nem;



e - pelwaTb NPAKTUKO-OPUEHTUPOBAHHbIE KAYECTBEHHbIE U pacyeTHble U3MYECKME 3a4a4M
C BblIbopoM PU3MYECKON MOAENN, UCNONb3YA HECKObKO PU3MUYECKMX 3aKOHOB UK
bopmyn, CBA3bIBAIOLLMX N3BECTHbIE PUINYECKME BENMUMHDI, B KOHTEKCTE
MeXKnpeaMeTHbIX CBA3EW;

e - 06BACHATbL NPUHUMMNbI PAabOTbI M XapPaKTEPUCTUKU M3YYEeHHbIX MaLUMH, NpMbopos U
TEXHUYECKUX YCTPOMCTB;

- 06BACHATL YCNOBUA NPUMEHEHUA GU3NYECKMX MOogenen Npu peleHnn GUsnYeckmx 3aaau,
HaxoAMTb af,eKBaTHYIO NpeaIoKeHHOM 3aga4e GU3NYecKyto moaenb, paspelatb npobaemy Kak
Ha OCHOBE UMEIOLLMXCA 3HAHWUM, TaK U NPU NOMOLLU METOA0B OLLEHKM.

dnemeHTapHbIe YacTMLbl

Oby4yaeMblt HayunTcA

- flaBaTb onpeaeneHns NOHATUIA: aHHUTUNALMA, NeNTOHbI, 3 POHbI, KBAPK, FNOO0H;

- MePeYNCNATb OCHOBHbIE CBOMCTBA 3/1€EMEHTAPHbIX YaCTULL;

- BblAENATb FPYNMbl 3/1eMEHTAPHbIX YacTUL;

- MEPEeYNCNATb 3aKOHbI COXPAaHEHUA, KOTOPbIE BbIMOAHAOTCA NP NPEBPALLEHUAX YACTUL,

- onuncbiBaTb Npoueccbl aHHUTUNALNN HaCTULL U AHTUYACTUL, U POXKAEHUA SNTEKTPOH-
NO3UTPOHHDbIX Nap;

- Ha3bIBaTb W CPaBHMBATb BUAbI GYHAAMEHTAIbHbIX B3aMMOAENCTBUN;
- ONUCbIBaTb PONb YCKOPUTENEN SINEMEHTaPHbIX YacTuL,

- Ha3blBaTb OCHOBHbIE BUAbl YCKOPUTENEN 3N1EMEHTAPHbIX YacTULL
O6yuyaemblii NONYYUT BO3MOMKHOCTb HAYUYUTbLCA

e - MOHMMATb M OBBACHATL LLENIOCTHOCTb GUIUYECKOM TEOPUM, PA3INYATL FPaHMLLbI ee
NMPUMEHMMOCTU U MECTO B pPAAY APYrMX GU3MYECKUX Teopuit;

e - B/AAETb NPUEMAMU NOCTPOEHUA TEOPETUHECKUX AO0KA3aATE/IbCTB, @ TAKXKE
NPOrHoO3npoBaHuA ocobeHHocTeMn NPOTEKAHUA ¢M3W-IECKMX ABNIEHUI U npoueccos Ha
OCHOBE MONTYYEHHbIX TEOPETUYECKUX BbIBOAOB U A0KA3aTE/NIbCTB,

e - XapaKTepu30BaTb CUCTEMHYIO CBA3b MEXKAY OCHOBOMONArAOWMMM HayYHbIMM
MOHATUAMM: NPOCTPAHCTBO, BPpeMS, MaTepus (BeLLecTBOo, NONeE), ABUKEHUE, CUNA,
aHeprus;

e - BblABUIraTb rNOTE3bl Ha OCHOBE 3HAaHNA OCHOBOMO/1arakoWwmnx ¢M3W—IeCKMX
3aKOHOMepHOCTel\;I M 3aKOHOB,

e - CaMOCTOATENIbHO N1aHNPOBATb N MPOBOANTDL ¢M3M‘-I€CKM€ IKCNEPUMEHTDI,

e - XapakTepusoBaTb rn1obasbHble Npobiemsbl, CTOALLME Nepes Ye0BEYECTBOM:
SHepreTUYECKMe, CblpbeBblE, IKONOTNYECKUE, — U PO/b PU3NKM B PELLEHUM ITUX
npob6nem;



e - pewaTb NPAKTUKO-OPUEHTMPOBAHHbIE KAYECTBEHHbIE U pacyeTHble GU3MYECKME 33434U
C BblIbopoM PU3MYECKON MOAENN, UCNONb3YA HECKObKO PU3MUYECKMX 3aKOHOB UK
dopMyn, CBA3bIBAIOLLMX U3BECTHbIE PUINYECKME BEIMUNHDI, B KOHTEKCTE
MeXKnpeaMeTHbIX CBA3EW;

e - 06BACHATbL NPUHUMMNbI PAabOTbI M XapPaKTEPUCTUKU M3YYEeHHbIX MaLUMH, NpMbopos U
TEXHUYECKUX YCTPOMCTB;

- 06BACHATL YCNOBUA NPUMEHEHUA GU3NYECKMX MOogenen Npu peleHnn GUsnYeckmx 3aaau,
HaxoAMTb afeKBaTHYIO NPea/IoKeHHOM 3aga4e GU3MYeCcKyo Moaesb, paspellatb npobaemy Kak
Ha OCHOBE UMEIOLLMXCA 3HAHWUM, TaK U NPU NOMOLLN METOA0B OLLEHKM.

CtpoeHue BceneHHoM
ObyyaeMbl HayunTca

- aBaTb onpeaeneHns NoHATUN: HebecHan cdepa, SKANNTUKA, HebeCHbI 3KBaTOP, MNOHOC
MMPa, OCb MUPA, KPYT CKNOHEHUS, NPAMOE BOCXOXKAEHNE, CKIOHEHME, NapaNaKe, NApCekK,
acTpOHOMMYECKan eaAnHULA, Nnepurennin, apenmii, ConHeyHoe 3aTMEHME, IYHHOE 3aTMEHME,
NIaHETbl 3€MHOM IPyNMbl, NAAHETbI-TUFAHTbI, acTepPoOUa, MeTeop, MeETeopPUT, dpoTocdhepa,
CBETMMOCTb, NpoTybepaHed, Nynbcap, HEMTPOHHanA 3Be34a, NPOTo3Be34a, CBEPXHOBAsA 3Be3/a,
raakTUKa, KBasap, KpacHoe cmelleHure, Teopua bonbloro B3pbiBa, BO3pacT BceneHHOW;

- BblAEeNATb 0COB6EeHHOCTU CUCTEMBI 3eMﬂﬂ-HYHa,'

- PaCno3HaBaTb, MOAENTNPOBATb ZIYHHblIE N CO/THEYHbIE 3aTMEHUA,

- 06BACHATD npuanebl U OTINBbI,

- onNuncbiBaTb CTPOEHUE ConHeyHo CUCTEMbI, NEPEYUCNATDL N1AHETDLI U BUAbI MablX TEN,

- NEPEYNCNATb TUNKNYHbIE TPYyNnbl 3B€34, OCHOBHbIE (I)M3M‘-IGCKMG XapPaKTepUCTUKKM 3Be3L,
ONnNCbIBATb 3BONIOUUIO 3BE3 4 OT POXKAEHNA A0 CMEPTH,

- Ha3blBaTb CaMble APKKME 3BE€34bl U CO3BE3ONA,
- NEPEYNCNATb BUAbI FANAKTUK;

- BblAenaTb MneyHblii NyTb cpean ApYrux ranakTuk, onpeaensatb mectb CONIHEYHOM CUCTEMBI B
Hen;

- NPMBOAMUTb KpaTKoe U3/10XKeHMe Teopum BoblLOro B3pbiBa U TEOPUM pacluMpstoLLenca
BceneHHoM.

Ob6y4yaemblii NONYYUT BOSMOKHOCTb HAYUUTbLCS

e - MOHMMATb U O6BACHATL LENIOCTHOCTb GUINYECKOM TEOPUM, PAa3INYATL FPaHMLbl ee
NMPMMEHMMOCTU U MECTO B pAAY APYrMX GU3MYECKUX TeopUit;

e - BNAAETb NPUEMAMM NOCTPOEHMA TEOPETUYECKUX LOKA3ATENLCTB, A TaKKe
NPOrHo3npoBaHuA ocobeHHoCTel NPoTeKAHMA GU3NYECKUX ABNEHMIN N NPOLECCOB HA
OCHOBE MOIyYEHHbIX TEOPETUYECKMX BbIBOAOB M [,0Ka3aTe/1bCTB;



e - XapaKTepWU30BaTb CUCTEMHYIO CBA3b MEKAY OCHOBOMONAraOLLMMM HAaYYHbIMU
NOHATUAMMU: NPOCTPAHCTBO, BPEMS, MaTepmA (BELLECTBO, NO/E), ABUKEHME, CUNA,
aHeprus;

e - BblABUraTb NIMNOTE3bl HA OCHOBE 3HAHWA OCHOBOMONAraLWNX PUINYECKUX
3aKOHOMEPHOCTEN N 3aKOHOB;

- 06BACHATL YCNOBUA NPUMEHEHUA GU3NYECKMX MOogenen Npu peleHnn GUsnYeckmx 3aaau,
HaxoAMTb afeKBaTHYIO NPea/IoKeHHOM 3aga4e GU3NYEeCcKyo Mogeb, paspelatb npobaemy Kak
Ha OCHOBE UMEIOLLMXCA 3HAHWUM, TaK U NPU NOMOLLN METOA0B OLLEHKM.

JINYHOCTHbIE pe3ynbTaThl:
- YMeHUe ynpasBasaTb CBOEW No3HaBaTe/IbHON AeATeNbHOCTbHO;

- TOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHMIo, B TOM YMCe Camoobpa3oBaHMIO, Ha MPOTANKEHUN
BCEW }KM3HW; CO3HATE/IbHOE OTHOLLEHME K HeNpepbIBHOMY 06Ppa30BaHUIO KaK YCA0BUIO
ycnewHon npodeccMoHanbHoM U 0bLecTBeHHON AeATe/IbHOCTY;

- YMEeHM1e COTPYAHUYaTb CO CBEPCTHUKAMM, AETbMM MAAALLIEro Bo3pacTa, B3pOCAbIMU B
obpasoBaTenbHON, y4ebHO-UCCNe0BaTENbCKOW, MPOEKTHOM W APYrMX BUAAX AEATE/NbHOCTU;

- cpOPMMPOBAHHOCTb MUPOBO33PEHMA, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTHA
HaYKW; 0OCO3HaHMe 3HaYMMOCTUN HayKK, BNaAEHUNA AOCTOBEPHON MHPOpPMaLME O NepesoBbix
[OCTUMKEHMUAX U OTKPBITUAX MUPOBOM N OTEYECTBEHHOM HayKW; 3aMHTEPECOBAHHOCTb B Hay4YHbIX
3HaHMAX 06 yCTpOoICTBE MMpPa M 06LLECTBA; FTOTOBHOCTb K HAay4YHO-TEXHMYECKOMY TBOPYECTBY

- YyBCTBO rOPA0CTU 32 POCCUICKYIO GU3MYECKYIO HAYKY, 'YMaHU3M;
- NONOKMUTENIbHOE OTHOLLIEHME K Tpy4y, LLeNeycTpeMNeHHOCTb;

- 3KO/10rnM4YeCKana KyabTypa, 6epe>+<Hoe OTHOWEHNE K pO,CI,HOﬁ 3emMmne, NpupoaHbimMm b6oratcTBam
Poccun u Mupa, NOHMMaHUE OTBETCTBEHHOCTU 3a COCTOAHME NPUPOAHbLIX peCypCoB 1 pasymMmHoe
npnpoaoncnosib3oBaHme.

MeTanpeameTHble pe3ynbTaTbl:
PerynatusHble YY/[:
Ob6yuyatowmniica CMOXKeT:

- CAMOCTOATENDBHO OonpeaenAaTb Uenun, CtraButb n d)OpMVJ'IVIpOBaTb cobCcTBEHHbIe 3a4a4n B
o6pa303aTeanoV1 AeATENDbHOCTU U XKU3HEHHbIX CUTYaALLUAX;

- OLLeHMBATb Pecypcbl, B TOM YMCIE BPEMSA U ApYyrMe HemaTepuasbHble pecypcbl, Heobxogumble
ANA AOCTUMKEHUA NOCTaBNEHHOM paHee Lenu;

- COMOCTaB/ATb UMEOLMECA BO3SMOXKHOCTM U HEOBXOAUMbIE AN1A AOCTUNKEHUA LLESIN PECYPCbl;
- ONpefensATb HECKO/IbKO NyTel AOCTUKEHUA NOCTABAEHHOW LLenu;
- 3a/1aBaTb NAapamMeTpbl U KPUTEPUU, MO KOTOPLIM MOXKHO ONpeaesinTb, YTo LeNb AOCTUTHYTA;

- COMNOCTaBAATb NONYYEHHbIV pe3ynbTaT AeATENbHOCTU C NOCTaB/IEHHOM 3apaHee Lesblio;



- OLeHWBATb NOCNeACTBUA AOCTUMKEHUS MOCTaBAEHHOM Lenun B AeATebHOCTU, COBCTBEHHOM
U3HU U XKU3HN OKPYKAOLWNX Ntoaei.

MNo3HaBaTenbHble YY/:

O6yyaoWmiica CMOXKET:

- KPUTUYECKM OLLEHMBATb U MHTEPNPETMPOBATbL MHGOPMALMIO C PaA3HbIX MO3ULLUNA;
- pacnosHaBaTb M GUKCMPOBaTb NPOTUBOPEUMNSA B UHOOPMALIMOHHBIX MCTOYHUKAX;

- MCNONb30BaTb pPa3/INyHbie MOoade/IbHO-CXeMaTU4eCKkmne cpeacrtesa AnAa npeacraBieHunA
BblABJIEHHbIX B VIH(I)OpMaLI,VIOHHbIX MUCTOYHUKaAX HpOTMBOpEHMVI,‘

- OCYLLECTB/IATb Pa3BEePHYTbIM MHGOPMALMOHHbBIN MOUCK U CTaBUTb HE €ro OCHOBE HOBbIE
(y4ebHble 1 no3HaBaTeIbHbIE) 33Ja4u;

- NCKAaTb N HAaXO04UTb O606I.I.I,eHHbIe cnocoo6bl peweHnA 3a4a4u,

- NPMBOAMUTL KPUTUUYECKUE apPryMEHTbI, Kak B OTHOLLEHWM COBCTBEHHOIO CYXKAEHUSA, TaK U B
OTHOLLEHUM AEUCTBUIA U CYXKAEHWUI APYrOro YenoBeKa;

- dHaAn3npoeaTb U I'IpeO6pa3OBbIBaTb I'IpO6J'IeMHO-I'IpOTVIBOpe‘-IMBbIe cnTyauum,;

- BbIXOAUTb 33 PaMKM yqe6Horo npeameTa 1 oCywecTBnATb Ll,el'leHaI'IpaBﬂeHHblVl NOUCK
BO3MOHOCTU LLUMPOKOIo nepeHoca cpeactes n cnocobos ,ﬂ,eﬁCTBMﬂ,'

- BbICTpaMBaTb MHAMBUAYANbHYO 06pa30BaTE/IbHYIO TPAEKTOPUIO, YUYUTbIBAA OrpaHUYEHUA CO
CTOPOHbI APYrMX YYaCTHUKOB M PECYPCHbIE OTHOLIEHUS;

- MEHATb U YAEePXKMBATL PasHble NO3ULMM B NO3HABATENbHOM AeATEeNbHOCTU (6bITb YYEHUKOM U
yuntenem; GopmynmMpoBaTb 06pa3oBaTeNbHbIN 3aNPOC U BbINONHATL KOHCY1bTAaTUBHbIE
bYHKLMM cCamOoCTOATENbHO; CTaBUTb NPobaeMy M paboTaTb HAA ee pelleHNem; ynpasnaTb
COBMECTHOW NO3HaBATE/IbHOMN AEATENbHOCTbIO M NOAYMHATLCA).

KommyHuKaTtusHble YY/:
Ob6yuatowmniica CMOXKeT:

- OCYLLLECTB/IATb AE10BY0 KOMMYHMUKALMIO, KaK CO CBEPCTHUKAMM, TaK U CO B3POC/bIMM (KaK
BHYTPM 06pa3oBaTeNbHOM OpraHM3aLmm, TaKk U 3a ee npegenamm);

- NPV OCYLLECTB/IEHUM FPYNNoOBOM PaboTbl 6bITb KaK PyKOBOAUTENEM, TAK U YIEHOM NPOEKTHOM
KOMaHZbl B pa3HbIX PONsX (reHepaTopom uaen, KPUTUKOM, UCMONHUTENEM, MPE3EHTYHOLLMM U

T.4.);

- pa3BEpPHYTO, IOTMYHO M TOYHO M3N1araTb CBOO TOUKY 3PEHUA C UCNONb30BaHUE aAeKBaATHbIX
(YCTHBIX M NUCbMEHHbIX) A3bIKOBbIX CPEACTB;

- pacno3HaBaTb KOHGNMKTHbIE CUTYALMWN U NPeSoTBPALLATE KOHGAMKTBI A0 UX aKTUBHOM ¢asbl;

- COrNacoBbIBaTb MO3ULMM YI€HOB KOMaHAb! B npouecce paboTbl Hag 06Lwmm
NpoAayKToM/pelueHnem;

- NPeACcTaBAATb Ny6ANYHO pe3ynbTaTbl UHAMBUAYANBHON U FTPYNNOBOM AEATENBHOCTM, KaK
nepepn 3HaKOMOW, Tak U Nepes He3HAaKOMOW ayauTopuei;



- nogbupaTtb NapTHEPOB ANA AeN10BOM KOMMYHMKALWK, UCXo4A U3 COObpakeHUin
pPe3ynbTaTUBHOCTM B3aMMOLENCTBUA, @ HE IMYHbIX CUMMATUI;

- BOCMPMHMMATb KPUTUYECKME 3aMeYaHMA KaK pecypc COBCTBEHHOTO Pa3BUTUS;

- TOYHO M eMKO POPMYINPOBATL KaK KPUTUYECKUE, TaK U 04,006pUTENbHBIE 3aMeYaHNs B aapec
APYrux NI0Aen B pamkax 4en0Boi U 06pa3oBaTe/ibHON KOMMYHUKaLKWK, n3beraa npun asTom
JINYHOCTHbIX OLEHOYHbIX CYXKAEHUN.

PA3JEN 2. CopeprkaHne y4ebHOro npegmeTa
OCHOBbI 3/IEKTPOANHAMUKM (MpoaoNKeHUNE)

MarHuTHoe none. BeKTop MarHUTHOM MHAYKUMKU. MPUHLMN CYyNnepno3nLmm MarHUTHbIX NONEN.
MarHuTHOe none NPoBOAHMKA C TOKOM. [leMCcTBME MarHMTHOro NoJiA Ha MPOBOAHUK C TOKOM U
[ABUKYLLYIOCA 3apsAXeHHYo YacTmuuy. Cuna Amnepa 1 cuna JlopeHua.

MOTOK BEKTOPa MarHUTHOM MHAYKUMU. BNEHME 31EeKTPOMArHUTHON MHAYKLUMKN. 3aKOH
3NEeKTPOMarHUTHOM MHAYKUMK. DAC MHAYKLUNKU B ABUNKYLIMXCA NPOBOAHMKaX. Mpasuno /leHua.
fABneHme caMouHAYKUNKU. UHAYKTUBHOCTb. DHEPTUA SINEKTPOMarHMTHOro nons. MarHuTHble
CBOWCTBa BellecTBa.

NabopaTtopHble paboTbl:

NabopaTopHas paboTa N2l «M3mepeHme CMabl B3aMMOAENCTBMA KaTyLKN C TOKOM U MarHUTa»

NabopaTopHas paboTa No2 « NccnepgoBaHue ABNEHUA SNEKTPOMArHUTHOM UHAYKLUM»
KonebaHus 1 BoNHbI

MexaHunyeckne konebaHusa U BoAHbI. AMNANTYAa, Nepuog, YactoTa, dasa KonebaHui.
MpeBpalleHna sHeprun npu KonebaHumax. BbiHyKAeHHbIe KoiebaHUA, pe30oHaHC.

MonepeyHble M NPOAO/bHbIE BOMHbI. IHEpPrua BoaHbl. MHTepdepeHLma n andpakums BONH.
3BYKOBbIE BOJIHbI.

INeKTpoMarHuTHble KonebaHua. KonebaTenbHblit KOHTYp. CBOHOAHbLIE 3N1EKTPOMATrHUTHbIE
KonebaHuA. BblHYXAEHHbIE 31eKTPOMArHUTHble KonebaHusa. Pe3oHaHc. NepeMeHHbIl TOK.
KoHaeHcaTop M KaTyLlKa B LLenu nepeMeHHOro Toka. Mponssoactso, nepegaya v notpebnexHune
3/1EKTPUYECKOW IHEPTMU. DNeMeHTapHan Teopua TpaHchopmaTopa.

3I'IeKTpOMaI'HMTHOG none. BmxpeBoe 3NEKTPUNYECKOoe none. 3J'IeKTpOMaFHMTHbIe BOJIHbI.
CsolicTBa SNNEKTPOMATHUTHbIX BOJIH. JnanasoHbl INEKTPOMATHUTHbIX M3l'|y‘-IeHMl‘;1 n nx
NpakTn4eCKkoe npnmeHeHune. anHLI,MI'IbI PaanoceA3nN N TenesnaeHunA.

NabopaTtopHble paboTbl:

NabopaTtopHan paboTa Ne3 «OnpeaeneHume yckopeHMa cBOHOAHOMO NageHmna npu NoMoLLm
MasTHUKa»

OnTuKa

FeomeTpuyeckan onTuKa. NpamonMHenHoe pacnpocTpaHeHne CBeTa B OA4HOPOAHON cpeae.
3aKOHbI OTpaXKeHUA 1 NpenomMmaeHuna ceeta. lonHoe BHyTpeHHee oTpaxkeHue. ONTnyeckue
npubopol.



BonHoBble cBoicTBa cBeTa. CKOpocTb cBeTa. MHTepdepeHums ceeTa. KorepeHTHOCTb.
Ondpakuma ceeTa. Monapusauma ceeta. ucnepcuma ceeta. [pakTMyeckoe npuMmeHeHue
3NEKTPOMArHUTHbIX U3/TYYEHUA.

NabopaTtopHble paboTbl:
NabopatopHan pabota Ne4 «OnpeneneHme nokasaTesia NpesoMAeHNs cpeabli»
NabopatopHan pabota Ne5 « OnpeaeneHne poKyCHOro paccToaHUsA cobupatowen AMH3bI»
NabopaTtopHan pabota Ne6 « OnpeaeneHne AanHbl CBETOBOM BOJTHbI»

OCHOBbI creymanbHON TEOPUM OTHOCUTENBHOCTH

MHBapnaHTHOCTb MOZY1A CKOPOCTM CBETa B BaKyyMe. MpUHUMN OTHOCUTENIBHOCTU DMHLITEMHA.
MpPOCTPaHCTBO M BpemMsa B CNeunanbHOM TEOPUM OTHOCUTENBHOCTU. DHEPTUA U UMNYNbC
cBo6OAHOM YacTMLpl. CBA3b Maccbl M SHEPTUK CBOOOAHOM YacTULLbl. DHEPTUA MOKOA.

KBaHTOBas ¢pusnka
MpeameT 1 3a4a4n KBaHTOBOM PU3NKM.
TennoBoe usnyyeHune. PacnpeaeneHune sHeprum B cnektpe abcontoTHO YepHoro Tena.

f'mnotesa M. MnaHKa o KBaHTax. PotoadpdekT. OnbiTbl A.l. CToneToBa, 3aKoHbl poTo3PdeKTa.
YpaBHeHue A. dHWTeNHa ana poToadpdeKTa.

®otoH. OnbiTbl MN.H. Jlebeaesa u C.W. BaBunosa. N'mnotesa /1. ae bpoiina o BOJIHOBbIX CBOMCTBAX
yacTuu,. KopnyckynAapHo-BoAHOBOM Ayanunsm. JasneHue ceeTa.

Mopaenu cTpoeHunA atoma. Ob6bAcHeHWe NMHEeNYaToro CNekKTpa BoOA0pPOAa HAa OCHOBE KBAHTOBbIX
nocTtynaTtoB H. Eopa. CnoHTaHHOE U BbIHYXAOEHHOE U3ny4yeHne CBEeTa.

CocTaB U CTpoeHMEe aTOMHOro Aapa. M3oTonbl. AgepHble cunbl. JedeKT maccbl U SHeprua CBA3M
agapa.

3aKOH PaMOaKTUBHOIO pacnaza. ALepHble peakumm, peakuumn geneHns n cuHtesa. LenHan
peaKkuua aeneHua saep. AaepHas aHepreTnka. TepMmoaaepHbIi CUHTES.

dnemeHTapHble YacTuubl. PyHAAMEHTaIbHbIE B3aUMOAENCTBUA. YCKOPUTENM 31IEMEHTAPHbIX
yactuy,

NabopaTopHble paboTbl:
NabopatopHan pabota Ne7 «HabnroaeHMe cNAOWHONO U IMHENYATOrO CNEKTPOBY
NabopaTopHas paboTa Ne8 «MccnenoBaHWe cnekTpa BOAOPOAA»

NabopatopHan paboTtaNe9 « OnpeaeneHne MMNynbca U SHEPTUMN YaCTULbI NPU ABUKEHUN B
MarHutHom none» (no ¢otorpadpusam)

CtpoeHune BceneHHoM

MpMMEHNUMOCTb 3aKOHOB PU3NKM A5 0O6BACHEHMA NPUPOAbI KOCMUYECKUX OOBEKTOB.
ConHeyHana cuctema. 3Besbl M UICTOMHUKKU MX 3Heprn. KnaccuduKkaums 3sesq,. Isonoumns
ConHua n 3Be3a.



lanaktuKka. [lpyrve rafaktmku. MpocTpaHCTBEHHO-BPEMEHHbIE MaclTabbl Habatogaemon
BceneHHom. MNpeacrasneHne 06 agontoummn BceneHHom.

JlutepaTtypa

Mskuiues I'E, ByxoBues bb, Corckuit HH. ®usuka. 10- 11 kiacc: 6a30BbId
ypoBeHb. — M.: [IpocBewenue, 2010.

2. TynbkubaeBa HH, Ilymkapes A3. EI'3. ®usuka. TecToBble 3aganus. 10-11
KJacc, - M.: [Ipocsewnenue, 2004.

3. PoiMmkeeBuy All. CoopHuK 337a4 no ¢pusuke. 10- 11 kiaacc. - M.: /lposa, 2006.
4. CrenaHoBa 'H. C6opHuk 3agay no ¢usuke. 10- 11 kuacc. - M.: [IpocBenienue,
2003.

5. KM - 2009, KUM - 2010.

6.0usuka «MeTobl pelieHus GU3NUECKUX 3a4a4» MacTepckas yuuTtess/
H.U.3opuH. - M.: BAKO, 2007.

7.®poHTaNbHbBIE IabOpaTOpPHbIE paboThl Mo $pu3srKe B 7-11 kiaccax
06111e06pa3oBaTebHbIX yupexaeHusax: KH. s yuurens / B.A. Bypos, 10.U.
Juk, B.C. 3BopbIKUH U Ap.; o peA. B.A. Byposa, I'.T. Hukudopona. - M.:
[IpocBelienue: Yuyeb. iuT., 1996.

8.YraybsenHoe nsyyenue pusuku B 10-11 knaccax: Ku. [is yuutens / 0.9.
Ka6apaus, C.H. KabapauHa, B.A. OpsioBa. — M.: [IpocBenenue, 2002.

9.0u3uka Bech Kypc: A4 BeinyckHUKOB / B.C.ba6aes, A.B.Tapa6aHoB. -
M.:3kcmo, 2008.



®usnka. 11 kaace. KanennapHao-reMartuyeckoe mianuposanme Ha 2022-2023 yu. roga.

Ne Tema ypoka Koui-Bo Hara
ypoxa 1acos ITo miiany ITo pakry
duexkTpoauHamMuka — 13 4.

1 MarnutHoe noJsie. MTHayKIyst MarHUTHOTO TOJIS. 1

2 Cuta Ammiepa 1

3 JladopaTopuas padora Ne 1 «Hab.ionenne 1
AeficTBUSI MATHUTHOTO MOJISI HA TOK»

4 JIeliCTBHE MAarHUTHOTO TOJI HAa JBHKYIYIOCS 1
3apsbxeHHYyro yactuny. Cuiia Jlopenna

5 Pemenue 3amau 1

6 MarauTHEIE CBOIICTBA BENIECTBA 1

7 Konrpoabnas padora Ne 1l «CranuonapHoe 1
MATrHUTHOE 0JIe»

3 DneKTpOMarHuTHasl UHAYKIUA. MarHuTHbIN 1
MOTOK.

9 [IpaBuio Jlenna. 3aKoH 371€KTPOMArHUTHOM 1
UHIYKLUH.

10 JlaGoparopHas padora Ne 2 «3yuenne 1
SIBJICHHMS 3JIEKTPOMATHUTHON MHIYKIMID)

11 SIBnenune caMouHAyKIMU. NHAYKTUBHOCTD. 1

12 Pemrenue 3agau 1

13 KonTpoabHasi padora Ne 2 1
«JIeKTPOMArHUTHAasI MHAYKIUSD)

14 CBoOoanbI Kosebanus. ['apMoHnYecKre 1
Kosebanus. Pezonanc.
JlabopaTopHas padora Ne 3 «Onpenesnenue 1

15 YCKOpPEHHUsI CBOOOIHOI0 NMaJeHHs MPHU MOMOLIH
HHUTSIHOTO MASITHHKA)
CB0060AHBIE JIEKTPOMArHUTHbBIE KOJIeOaHMS. 1

16 AHaJorus Mex1y MEXaHNYECKUMU U
3JIEKTPOMArHUTHBIMH KOJIEOaHUSMHU.

17 I"apmonnueckue OM konebanus. Gopmyna 1
TomricoHa.

18 IIepeMeHHBIN dn1eKTpUYeCKUil TOK. Pe3nuctop B 1
LIENU TIEPEMEHHOTO TOKA.

19 Pe3onaHC B DJIEKTPUYECKON LIETIH. 1

ABTOKOIECOAHUS.




I'eneparop nepemeHHoro Toka. TpaHchopmaTop.

20 [IpousBojicTBO, Nepeiaya U NoTpedIeHEe
BIEKTPUYECKON SHEPIUU.

21 BosHa. XapakTepuCTUKH BOJIHBL.

2 3ByKoBbI€ BoJIHBL MHTEpdepennus, nudpakuus u
MOJISIPU3AIIMS MEXaHUYECKUX BOJIH.
DNEeKTPOMarHUTHOE MoJie. DJIEeKTPOMarHuTHas

23 BOJIHA. DKCIIEpUMEHTAIbHOE OOHApYyKEHUE
AJIEKTPOMArHUTHBIX BOJIH.

24 N3o06perenue paguo A.C. [lonoBbiM. [IpuHImnst
paanocBs3u

75 KonTtpouabnas padora Ne 3 «Kosnedbanus n
BOJIHBDY

26 Ckopocts cBeta. [Tpunnun [oitrenca. 3akox
OTpa)XCHHsI CBETA.

7 3akoHbI npenomiieHus cBeta. [lomHoe oTpaxenue
CBeTa.

73 JIunzsl. [locTpoenune nzobpaxkennii. Dopmyrna
TOHKOW JIMH3BI. Y BEJINYECHUE JINH3BI.

HNucnepcus, nudpakius u nHTephepeHITUs CBeTa.

29 ['paHnLIBI TPUMEHUMOCTH TEOMETPUUECKOMN
ONTHKHU.

30 Judpakunonnas pemetka. [lonepeynocTs
CBETOBBIX BOJIH. [losspu3anus ceera.
JlaGoparopHasi padora Ne 4

31 «IKCNepUMEHTAIbHOE H3MePeHHe MoKa3aTeJst
NpeJIOMJIeHHS CTeKJIa»

JlaGoparopHasi padora Ne 5

32 «IKCIMepUMEHTAJIbHOE OlNpe/iesieHne
ONTHYECKOH CHJIbI U (POKYCHOI0 pacCTOSHUS
coOnparonei JUH3bI»

33 JladopaTopHas padora Ne 6 «3mepenue
JAJIMHBI CBETOBOI BOJHBD)

34 Pemrenue 3agau

35 DIEeMEHTHI ClIeHUalbHON TEOPUHU
oTHocutenbHOCTH. [locTynarel DiiHIITEHHA.

36 ONEeMEHTBI PENATUBUCTCKON JTUHAMUKHY.
O060061mmaronie-noBTOPUTENHHOE 3aHITHE TI0 TEME

37 «OJIEMEHTHI CIIEUAIbHON TEOPUH

OTHOCHUTCIIBHOCTH




N3nyuenue u cuekrpsl. [lxana

38 .
AJIEKTPOMArHUTHBIX U3Ty4CHUH.

39 Pemrenue 3amau

40 Pemenue 3anau

41 Kontponsnas padora Ne 4 «Ontuka»

42 ®otorddexr. [Ipumenenne pororddexra.

43 ®otoHsl. ['unoresa ne bpoius.

44 KBanToBBIE CBOIICTBA CBETA: CBETOBOE JaBJICHHUE,
XUMHUYECKOE JEUCTBUE CBETA

45 Omnertet Pesepdopaa. [loctynarst bopa. Monaens
aTOMOB BOJIOpOJA.

46 Jlazepst

47 KonrposbHnas padora NeS «CseroBble
KBaHTbl. ATOMHAas pusuka»

48 Ctpoenune aTOMHOTO sijipa. SepHbIe CHUITBI.
OOMeHnHast MOJIENIb.

49 OHeprus CBA3U aTOMHBIX SIJIEp.
PagnoaktuBHocts. [lepuon nmomypacnana. Buast

50 PaaroaKTUBHOTO pacmanaa. MeTo el HaOIoaeHUS
Y PErUCTPaly YacTHLL.

51 HckyccTBeHHas palnOaKTUBHOCTb. SInepHbIe
peakuuu. Jlenenue saep ypana. Llennas peakuusi.

52 S nepHsiit peaktop. TepMosiiepHbIE PEaKIIUU.
[Ipumenenue saepHoit sHeprun. M30TomsI.

53 [Ipumenenue n3oromnos. buonoruyeckoe
JIEHCTBUE U3TYyUYEHUM.

Pa3BuTHne Qpusuku 3neMeHTapHbIX YaCTHUII.

54 OTkphITHE TO3UTPOHA. AHTUYACTULBI. JIeNTOHBI.
Anponsl. KBapku.

55 KonrpoabHnas padora Ne 6 «®usnka sigpa u
3JIeMeHThI (PU3UKH 3JIeMEHTAPHBIX YaCTHUID)

56 Bunumbie nBrkeHnss HEOECHBIX TeT. 3aKOHBI
JIBUKEHUSI TIJIAHET.

57 Cucrema 3emis - Jlyna. @uznueckas npupoaa
MJIaHeT U ManbIX Tesl COJHEYHOW CHCTEMBI.
OcHOBHBIE XapaKTepUCTUKH 3Be3/. BHyTpeHHee

S8 ctpoenne CoJiHIA U 3BE3]] TJIABHOM
MOCJIEI0BATENLHOCTH. DBOIIOLHUS 3BE3/I.

59 Muneunslii myTh - Hama ['anaktuka. ['amakTuky.
Ctpoenue u 3Boronus BeenenHoi.

60 [ToBTOpenue. MaruutHoe noJe.




DNeKTpOMarHuTHasE UHYKITHSI.

[ToBTOpenue. Mexannueckue koneOaHusl.

61
DNEeKTpOMarHUTHBIE KOJICOaHusI.
[ToBTopenue. ITponszBoacTBO, nepenada u

62 HCIIOJIb30BAHUE JIEKTPUYECKON IHEPTUN.
MexaHu4ecKkue BOJIHBI.

63 [ToBTOpEHUE. DIIEKTPOMATrHUTHBIE BOJIHBI.
CBeToBbIE BOJIHBI.

64 [ToBTOpEHME. DiIEMEHTHI TEOPUU
OTHOCUTENbHOCTH. V31TydeHUs U CTIEKTPHI.

65 [ToBTOpenue. CBeTOBBIC KBAaHTHL. ATOMHAs
¢uzuka.

66 [ToBTOpenune. @u3nka aTOMHOTO S/Ipa.
DIIeMEHTapHBIE YACTHLIBI.

67 [ToBTOpEHME

68 [ToBTOpEHUE




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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