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1 ITosicHUTEILHAS 3aNIUCKA

PaGouas mporpamMma mo ¢usMke s cpenHed (TOJIHOM) 001Ie00pa3oBaTENbHONW IIKOJIBI
peanu3yeTcs NMpu HCHoJib3oBaHuM yueOHnka «Dusuka» nus 11 kmacca cepun «Knaccnuecknii
Kypc» aBtopoB I'. 1. MsakumeBa, b. b. byxosuesa, H. H. Corckoro nox penakmueit H. A.
[TapdentheBoii. Mcnonb3yemplii yueOHuK: Pusnka: yueOHuk i 10 knacca / I'.51. Mskwuies,
b.b. byxosues, H.H. Corckuii, M.: «IIpocBemienne», 2018 r

CocraBiieHa Ha OCHOBE:

- aBTopckoit mporpammbl A.B. [llatanunoit «®usuka. Paboune nporpammel. [lpeamernas nunus
yueOHukoB cepun «Kmaccuueckuit  kype». 10-11  kmaceel:  yued. mocobue s
obmeo06pazoBaTesbHBIX oprann3anuii, [Ipocsemenwue, 2018r.

-TpeOOBAaHUN K pe3yJbTaTaM OCBOEHHS OCHOBHOH 00pa30oBaTEIbHOH NPOrpaMMbl CPEAHErO
obmiero oOpa3zoBaHUs, NpeACTaBIeHHBIX B DenepanbHOM rocyJapcTBEHHOM 00pa30BaTeIbHOM
CTaHAapTe CpeaHero oduiero 00pa3oBaHus

- IpUMEPHON OCHOBHOI 00pa30BaTeIbHON IPOrpaMMBbl CpeIHEro 001ero o0pa3oBaHus

B Hell y4YTeHbl OCHOBHBIC HICH U IOJIOKEHHS MPOrpaMMbl (HOPMHPOBAHUS W Pa3BUTHS
YHUBEpPCAJbHBIX Y4YEOHBIX JeHCTBUI ans cpenHero (moiHoro) oOmiero oOpa3oBaHUsS U
cobmroeHa nmpeeMcTBeHHOCTh ¢ [IpuMepHoil mporpaMmMoil 1Mo Qu3uKe Ui OCHOBHOT'O OOIIEro
o0Opa3oBaHws.

B paGoueli mporpaMmme JjIsl CTapIIei IIKOJBI MPEIYCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHJIOB
JesITeNbHOCTH, PEACTaBIEHHBIX B IIPOrpaMMe OCHOBHOT'O 00II[ero o0 pa3oBaHus

OcobOeHHOCTRIO TIpeaMeTa (u3nMKa B y4eOHOM IJIaHEe 00pa30BaATEIbHOW ITKOJIBI SBJISIETCS TOT
(baKT, YTO OBJIaAC€HHUE OCHOBHBIMH (1)I/I3I/ILI€CKI/IMI/I MOHATHSAMHU U 3aKOHAMH Ha 0a30BOM YPOBHEC
HEOOXOMMO Ka)KIOMY YeIOBEKY B COBPEMEHHOM KU3HHU.

W3yuenue ¢usuku B cpenHUX 00me00pa3oBaTEIbHBIX YUpPESKIEHUSIX Ha 0a30BOM YpOBHE
HAIIPaBJICHO Ha TOCTHKECHUE CIEAYIOIINX LIEIei:

Hean nzyvyenus GpU3NKu:

-popMHupoBaHHE Yy OOy4YalOUIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHMs, 3HAYUMOCTU
¢bu3nyecKkux 3HAHUN [JIs1 KaXIOrO0 4YeloBeKa HEe3aBUCUMO OT €ro mnpodeccHoHaIbHOI
NesITeNbHOCTH;

-OBJIaJICHUE OCHOBOIIOJAraMUMI (U3NUECKUMH 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSMU;
paciupenre 00bEmMa UCIOIb3yEMbIX (PU3NUECKUX TOHATUH, TEPMUHOJIOTMU U CUMBOJIMKH;

-ipuoOpeTeHne 3HAaHUH O (QYHAAMEHTAIbHBIX (U3NYECKMX 3aKOHAX, JIEXKAIIUX B OCHOBE
COBpEMEHHON (PU3MUeCcKON KapTUHBI MUpa, O HanboJiee BaKHBIX OTKPBITUSAX B 00JaCTH (PU3UKH,
OKa3aBIIMX ONpEACISIolIee BIMSIHUE HA pPa3BUTHE TEXHUKH U TEXHOJIOTHHU; IOHUMaHHE
(bu3nYeCcKol CyIIHOCTH SBJICHUH, Ha0mo1aeMbIX BO BeenenHnoii;

- OBJIaJICHUE OCHOBHBIMU METOJIaMU Hay4YHOT'O MO3HAHUS MPUPOJIbI, UCIOJIb3YEeMbIMU B (pr3nKe
(naOmroseHue, OMMCAaHME. U3MEPEHHE, BBIABMKEHHME THIIOTE3, IMPOBEIEHUE HKCIEPHUMEHTA);
OBJIaJICHUE YMEHUSAMHM 00pabaThiBaTh JaHHBIE JKCHEPUMEHTa, OOBACHATH IOJY4YCHHBIC
pe3ysbTaThl, yCTaHABINBATH 3aBUCUMOCTH MEXAY (GU3NYECKUMHU BEIMYMHAMU B HAOII0OJaEMOM
SIBJICHUU. J€NaTh BHIBOJIBL;



-0TpaboTKa yMEHHUs peraTh (U3NUECKUe 3a]]a4l PA3HBIX YPOBHEH CIIOKHOCTH;

-IpUOOPETEHNE: OMbITa PA3HOOOPA3HOW IEATENBHOCTH, OMNbITA TMO3HAHHWS W CaMOIO3HAHUS;
YMEHUH CTaBUTh 33/1a4d, PElIaTh MPOOJIEMBbI, IPUHUMATh PEIICHUs], UCKAaTh, aHATU3UPOBATH U
o0pabarpiBaTh MHGOPMAIUIO;, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIIMM). WMEIOIINX
YHHBEpCaJdbHOE 3HAUYCHHE: KOMMYHHUKAIMH, COTPYJHHUYECTBA, M3MEpEeHUU, AP(HEKTUBHOTO H
0€30MacHOr0 UCIOIB30BAHUS PA3JIUYHBIX TEXHUUECKUX YCTPOUCTB;

- pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB, MHTEJUIEKTYAJbHbIX M TBOPUYECKHX CIOCOOHOCTEH B
mpolecce MpHOOpeTeHusl 3HAaHUK C MCIOJIb30BAHUEM PA3JIMYHBIX MCTOYHUKOB MH(MOpPMALUU U
COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJIOTUH; yMEHUN (opMynupoBaTb U OOOCHOBBIBATH
COOCTBEHHYIO MO3MIIMIO TI0 OTHOLIEHHUIO K (u3ndeckoi nH(OpManmu, mosydaeMoil U3 pazHbIX
HUCTOYHHUKOB;

- OCBOEHHUE CII0COOOB UCIOIb30BaHUS (PU3NYECKUX 3HAHUN JJI PEeLICHMs MPaKTUYECKUX 3ajad,
OOBSICHEHMSI SIBJICHUH OKpY’Karollel NeHCTBUTEILHOCTH, OOecredeHus] 0€30IacCHOCTH KHU3HU U
OXPaHbI IPUPOLBI;

-BOCIIMTAHUC YBAKUTCIIBHOI'O OTHOIICHUSA K y‘léHLIM H UX OTKPLITHAM, 4YBCTBA rOPAOCTH

3a POCCHICKYIO (PU3UUECKYIO HAYKY.

IIOCTI/DKCHI/IC ITHX Lejeil o0ecneuynBaeTCa pe€lICHUEM CIECAYIOIIUX 3aa4:

- 3HAKOMCTBO YYalllUXCsl C METO/I0M HaYyYHOI'0 O3HAHUS U METOJIaMU UCCJIEeI0BaHUs 0OBEKTOB U
SIBJICHUW ITPUPOJBI;

- (popMHpOBaHUE y yYAIIUXCS YMEHUU HAOMIONATh MPUPOIHBIC SBJICHUS U BBINOIHATH OMBITHI,
nmabopaTtopHble  pabOTbl M JKCIIEpUMEHTAJIbHBIE  HCCIEIOBAaHHUA C  HCIOJIb30BaHUEM
W3MEPHUTENBHBIX PUOOPOB, MIHPOKO MPUMEHSIEMBIX B IPAKTUIECKON KU3HU;

- OBJAJEHHE YYalIUMHUCA TAaKUMHU OOIICHAYYHBIMH TMOHATHSIMHU, KaK IPUPOAHOE SBIICHUE,
SMIIUPUYECKH  YCTAHOBJIEHHBIH  (akT, mpoOiemMa, TEOpPEeTHUYECKU BBIBOA, PE3yJIbTaT
JKCIIEPUMEHTAJIbHOM IPOBEPKH;

- MOHMMAaHHME YyYallUMHCS OTJIMYUN HAYYHBIX JAHHBIX OT HEMPOBEPEHHOH HHQOpMaLnH,
LIEHHOCTH HAyKU YIOBJIETBOPEHMsI OBITOBBIX, IPOM3BOAHBIX M KYJIbTYPHBIX HOTpeOHOCTEN
YeJI0BEeKa.

OdenepanbHbIA yU4eOHBIM TUTAaH JJI1 00pa3oBaTENBbHBIX yupekIeHui Poccuiickoit denepanuu
orBoauT B 11 kiacce no 2 y4eOHBIX yaca B Henemo, 68 yacos B rof +68 4 1o BEIOOPY TpYIIIbI
obyuaronmxcs (BbIIEICHO KypCUBOM)

2 H.]Ia}mpyeMble PE3yabTaThbl 0CBOCHUA yqeﬁﬂoro npeameTra

JINYHOCTHBIE Pe3yJIbTATHI:
- YMEHUE YNPABIATH CBOEH M03HABATEIBHON JEATEIbHOCTBIO;

- TOTOBHOCTh U CIIOCOOHOCTh K 00Pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHHUIO, HA MTPOTHKECHUH
BCEH OKM3HHM, CO3HATEJIbHOE OTHONICHHE K HEMpPEPhIBHOMY OOpa30BaHHIO KaK YCIOBHUIO
ycIenrHoi mpodeccnoHanbHOM U 00IIIECTBEHHOH 1eITeIbHOCTH;

- YMEHHME COTPYAHHMYaThb CO CBEPCTHHKAMM, JETbMH MJIAQJIIErO BO3pacTa, B3pOCIBIMU B
o0pa3oBaTenbHOH, yueOHO-HCCIe0BATENbCKOM, TPOEKTHON U APYTUX BUJAX J1€ATEIbHOCTH;



- c(OpMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH; OCO3HAHHWE 3HAYMMOCTH HAyKH, BIQJCHHs JOCTOBEpHOH HH(MOpMaIueld O mepeaoBbIX
JTOCTHIKEHUSIX U OTKPBITUSIX MEPOBOM M OTEUECTBEHHOW HAYKH; 3aMHTEPECOBAHHOCTh B HAYUHBIX
3HaHUSX 00 YCTPOICTBE MUpa U 00IIECTBA; TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPUECTBY

- YyBCTBO TOPJIOCTH 32 POCCUMCKYIO (DU3UYECKYIO HAYKY, TYMaHU3M;
- IOJIOKUTEIbHOE OTHOIIIEHUE K TPYAY, 1IeJIeyCTPEMIIEHHOCTb;

- BKOJIOTMYecKas KyJabTypa, OepexHOoe OTHOIIEHUE K POAHON 3eMJie, TPUPOAHBIM OOoraTcTBaM
Poccum n Mupa, moHMMaHHe OTBETCTBEHHOCTH 3a COCTOSIHUE IPUPOAHBIX PECYPCOB U pa3yMHOE
MIPUPOAOHU CIIOIb30BAHHUE.

MertanpeamMeTHbie pe3yJibTaThl:
PerynstuBunie YY/I:

O6anIOHIHI>'ICH CMOXKCT.
- CaMOCTOATCIbHO ONpeACIATh LCJIIM, CTAaBUThH H (bOpMYJII/IpOBaTB COOCTBEHHBIC 3agadynu B
O6paSOBaTeHBHOﬁ JACATCIBbHOCTU U )KU3HCHHBIX CUTYallUAX;

- OOCHUBATDb PECYPChI, B TOM YHCJIC BPpECMA U APYIrH€ HEMATCPUAJIbHBIC PECYPCHI, H€O6XOI[I/IMLIG
JUIS TOCTHIKCHUS MOCTaBIICHHOM panee uciun;

- COMOCTABJISITh UMEIOIINECS BO3MOKHOCTH U HEOOXOAMMBIE J1JIsl TOCTHKECHHUSI LIETIH PECYPCHI;
- OIpelleIsATh HECKOJIbKO MyTEe JOCTUKEHUs MOCTABJIEHHOM 1IeH;

- 33J1aBaTh apaMeTPbl U KPUTEPUH, 10 KOTOPBIM MOXKHO OMPENEINUTh, YTO LEJb JOCTUTHYTA;
- COIMOCTABJIATH MOJTYUYEHHBIN Pe3ybTaT AEATEIBHOCTU C MOCTAaBICHHON 3apaHee LEeJbIo;

- OLICHMBATh IOCJEJCTBUS JOCTH)KEHUS IOCTABJICHHOM LETH B JAEITEIbHOCTH, COOCTBEHHOM
KU3HU U KU3HU OKPYKAOIIUX JIFOJEH.

IMo3naBarenbHbie YY/I:

O0VyYaroNMics CMOXKET:
- KpUTUYECKH OIICHUBATH U HHTEPIPETUPOBATH HH(DOPMAITHIO C PA3HBIX TO3HIINN;

- pacrno3HaBaTh U GUKCUPOBATH IPOTUBOPEUHS B MHPOPMALIMOHHBIX UCTOYHHUKAX;

- HCIIOJBb30BATbL pPA3JIMYIHBIC MOJCIIbHO-CXEMATHYCCKHUC CpPCACTBA I IPCACTABIICHUA
BBISIBJICHHBIX B I/IH(bOpMaLII/IOHHBIX HCTOYHHUKaAX HpOTHBOpG‘leI;

- OCYIIECTBJISITh Pa3BEPHYTHIH MH(POPMALMOHHBIA IMOMCK W CTaBUTh HE €r0 OCHOBE HOBBIC
(yueOHbBIC ¥ TTO3HABATEIILHBIC) 33/1a4H;

- ICKaTh M HAXOAUTh 0000IIEHHBIC CIIOCOOBI PEIICHHUS 3a1a4H,

- MPUBOJUTH KPUTUYECKUE APTYMEHTHI, KaK B OTHOIICHHH COOCTBEHHOTO CY)KJICHHS, TaK U B
OTHOLLIEHHUH JIEHCTBHUI U CYKJEHUI APYroro 4einoBeKa;

- aHAJIM3UPOBATH U MTPE0OPa30BBIBATH MTPOOIEMHO-TIPOTUBOPEUNBBIE CUTYAIUH;

- BBIXOAWTh 3a paMKd Yy4yeOHOro MpeaMeTa U OCYIIECTBISThH IICJICHATPABICHHBIA TOWCK
BO3MOXHOCTH IIMPOKOTO IEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBUS;



- BBICTpanBaTb WHJAHWBHUAYAJIbHYIO O6pa3OBaTeHBHy10 TPaCKTOPHUIO, YUUTbIBAsA OIpaHUYCHHA CO
CTOPOHBI APYTUX YHAaCTHUKOB U PCCYPCHBIC OTHOLICHU A,

- MCHSATh U yACPKUBATh Pa3HbIC MO3UILIMH B MO3HABATEIBHONU JEATEIHHOCTH (OBITh YYCHHKOM U
yauteneMm; (GOpMyIHpOBaTH 00pa30oBaTENIbHBIM 3alpoC M BBINOJHATh KOHCYJIbTaTHUBHBIE
(GYHKIMHM CaMOCTOSITENIbHO; CTaBUTh MpoblieMy W paboTaTh HAJl €€ pelleHHEeM; YIpPaBIATh
COBMECTHOM MMO3HABATEIHHOM IEATEILHOCTHIO U TTOTUYUHSITH CA).

Kommynukarusubie YY/I:

OO6yuaromuics cMOXKeT:
- OCYUIECTBJISITh JI€JIOBYI0 KOMMYHHMKAIIMIO, KAK CO CBEPCTHMKaMH, TaK M CO B3pOCIbIMHU (Kak
BHYTpPH 00pa30BaTeIbHON OpraHU3aliy, TaK U 3a €€ MpeaeiamMu);

- IPY OCYIIECTBJICHUHU TPYIIOBON pabOThl OBITh KaK PYKOBOAMUTENEM, TaK U YJICHOM MPOCKTHON
KOMaH/Ibl B Pa3HbIX poOJsiX (TeHepaTopoM Hel, KpUTHUKOM, MCIOJHUTENIEM, IPE3CHTYIOUM U

T.1.);

- Pa3sBC€pHYTO, JIOTMYHO U TOYHO H3JIaraTb CBOIO TOYKY 3pCHUA C HCIIOJIb30BAHHEC aJCKBATHLIX
(yCTHHX u HI/ICBMCHHHX) SA3BIKOBBIX CPCACTB,

- paclio3HaBaTb I(OH(b.]'H/IKTHLIe CUTyalluu U MPEAOTBpaAllaTh KOH(i)J'II/IKTBI JI0 UX aKTUBHOM (ba?)bl;

- COrJacoBbIBaTh IO3MIIMM WIEHOB KOMaHIpl B Impouecce padoThl HaJ  00IIUM
MIPOAYKTOM/pEIIEHUEM;

- MPENCTAaBIATh MYOJIMYHO pPE3yJbTaThl MHAUBUIAYAJbHONH W TPYMIIOBOM JESITENbHOCTH, Kak
rnepeji 3HaKOMOM, Tak U Iepe]l HE3HAKOMOW ayJIUTOPU EH;

- monbupaTh TMApTHEPOB JJsI JEIOBOM KOMMYHHKAIIMHM, WCXOIsi W3 COOOpaKeHUM
Pe3yJIbTATUBHOCTH B3aMMOJICHCTBHUS, @ HE JIMUHBIX CUMIIATHH;

- BOCIIpUHUMATb KPUTUYICCKUEC 3aMCUAHUSA KaK pECypcC COOCTBEHHOTO Pa3sBUTHUA,

- TOYHO U eMKO (OpMyIHpOBaTh KaK KPUTHUECKHE, TaK U OJOOpUTENbHBIC 3aMEUaHUs B aJipec
Jpyrux JoJeil B paMKax JeloBod M 00pa3oBaTelbHOW KOMMYHHKAIUU, H30eras mpu 3TOM
JIMYHOCTHBIX OLEHOYHBIX CYXICHHI.

HpeIlMeTHLIe pe3yabTaThbl

OCHOBBI VIEKTPOAMHAMUKH (IIPOAOJIKEHH )

MarauTHOE IoJe

OO0yuaeMblil HayuuTCS

- 1aBaTh ONPEACICHUS MOHATUI: MAarHUTHOE T0JI€, UHAYKIHS MarHUTHOTO MOJIsl, BUXPEBOE I10JIE,
Cuna Amnepa, cuiia Jlopenna, beppomaraeTuk, 1oMeH, TeMieparypa Kropu;

- J1aBaTh ONpEJIeJICHUE €IUHNLA UHAYKIIUYM MarHUTHOTO TOJIS;

- IEPEUYUCIISATh OCHOBHbIE CBOMCTBA MATHUTHOI'O MOJIST;

- n300pakaTh MarHUTHBIC JIMHUU TOCTOSHHOTO MAarHuTa, MPSIMOrO MPOBOJHUKA C TOKOM,
KaTYIIKH C TOKOM;

- HaOJI01aTh B3aUMOJCHCTBUE KATYIIKA C TOKOM M MarHuTa, MAarHUTHON CTPEIIKUA U MPOBOJIHHUKA
C TOKOM, JAEHCTBUS MAarHUTHOI O MOJISI HA IBMKYLIYIOCS 3apSKEHHYIO YACTHUILY;

- hopmymnHpoBaTh 3aKOH AMIiepa, TPaHHIIBI €T0 TPUMEHUMOCTH;

- ONpeNeNATh HalpaBj€HUE JTUHUNW MarHUTHOW HHAYKIMH MarHUTHOTO TOJS C IOMOIIBIO
nmpaBuja OypaBYMKa, HAMpaBlICHWE BEKTOPOB CHUJIBI Ammiepa W cuibl JIOpeHIla ¢ MOMOIIbIO
IIpaBUJIa JIEBOU PYKH;

- IPUMEHSATH 3aKOH AMmIiepa v GOpMYJTy JUJIsl BRIYMCIICHUS CUJIbI JIOpEeHIIa py pelieHnH 3a/1ay;




- MEPEYHCISITh THIBI BEUISCTB MO0 MArHUTHBIM CBOMCTBaM, Ha3bIBaTh CBOMCTBA Jua-, mapa- u
(heppomMarHeTuKoB;

- U3MEPSATH CHITy B3aUMOJICHCTBUS KATYIIKA C TOKOM U MarHuTa.

Obyuaemblil NOTYYUM BO3MONCHOCTD HAYUUMBCS

- NOHUMAamv U OOBACHAMb YEIOCMHOCMb (DU3UYECKOU Meopuu, pa3iuyams SpaHuybl ee
NPUMEHUMOCIMU U MECMO 8 PSOY OpY2UX U3U4ecKux meopuil,

- elademv  npuemMamu  NOCMPOCHUS.  MEOPEemuyeckux  OOKA3amenbCms, d  MmakKice
NPOCHO3UPOBAHUL 0COOEHHOCMeEl NPOMEKAHUs QU3UYECKUX ABNEHUll U NPOYecco8 HAd OCHOGe
NOJYYEHHBIX MeOPemUiecKux 6bl60006 U OOKA3AMENbCME,

- Xapakmepuzo8ams CUCMEMHYIO CB3b MeHCOY OCHOBONOIALAIOUUMU HAYYHBIMU NOHAMUAMIU:
NPOCMPAHCMB0, 8peMs, Mamepusl (6eujecmeo, noie), O8uUdceHue, CUid, SHep2usl,

- 8bI0GU2AMb 2UNOME3bl HA OCHOBE 3HAHUSA OCHOBONOIA2AIOWUX PUULECKUX 3AKOHOMEPHOCMell
U 3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMD U NPOBOOUMb PuU3UYECKUe IKCNEPUMEHMbL,

- Xapakmepuzoeamsp 2100a1bHble NPOOIeMbl, CMOoAWUEe Nepeod Yel08e4eCmeoM: IHePeemuyecKue,
chipbesbie, IKON0UYecKue, — U poib PU3UKU 8 peuleHuy Smux npooiem,

- pewams npaKmuko-OpUeHMUpPOB8anHvlie KayecmeeHHvle U pacuemmuvle Quuyeckue 3a0adu ¢
8b100pOM (huzuuecKolu MoOenu, UCHONb3YSI HEeCKOJbKO QU3UYECKUX 3AKOHO8 Ul HOopMYI,
CBAZBIBAIOWUX U3BECTHBIE (PUUYECKUE BETUUUHDL, 8 KOHMEKCTE MEHCNPEOMEMHbIX CA3ell;

- 00VACHAMbL NPUHYUNBL PAdOOmMbl U XAPAKMEPUCMUKU U3YYEHHbIX MAWUH, npudopos u
MEXHUYECKUX YCIMPOUCME,

- 00BACHAMb YCN08USL NPUMEHEHUs. (usuueckux mooenel npu peueHuu Guuveckux 3aoau,
HAX00UmMsb A0eKEAMHYI0 NPeOONCEHHOU 3a0aie GU3UUECKYI0 MOOelb, pa3peuams npooiemy KaKk
HA 0CHOBe UMEIOWUXCSL 3HAHULL, MAK U NPU NOMOUU MEMOA08 OYEHKU.

DJIEeKTPOMArHUTHAS MHIYKIHS

OOyuaeMblil HayuuTCS
- J1aBaTh OMNPENEJICHHUS MOHSATHUI: SBJICHUE SJIEKTPOMArHUTHOW WHIYKIIMU, MAarHUTHBIA MOTOK,
OJ1C uHayKUMHY, MHAYKTUBHOCTH, caMOMHAYKIUs, DJC caMOMHYKIUY;

- pacno3HaBaTb, BOCHPOWU3BOAUTD, Ha6HIO,HaTB SIBJICHUC BHCKTPOMaFHHTHOﬁ HWHAYKIIWUU,
IOKa3bIBaTh MPUYHUHHO-CIICACTBCHHBIC CBA3U IIPHU Ha6J'IIO)IeHI/II/I SABJICHUA, Ha6J'II-O)IaTI) n
AHAJIM3UPOBATH SKCIICPUMCHTBI, ICMOHCTPUPYIOIINEC ITPABUIIO HeHua;

- (¢opmynupoBarh MnpaBuio JIeHIa, 3aKOH 3JEKTPOMAarHUTHOM MHAYKLMH, TIPaHULBI €ro
IIPUMEHUMOCTH;

- UCCIICAOBATh ABJICHUC BJIeKTpOMaI“HI/ITHOI\/'I WHAOYKIUHA,

- IEPEUYUCIATh YCJIOBHS, MIPU KOTOPBIX BO3HMKAET MHIYKIIMOHHBI TOK B 3aMKHYTOM KOHTYpE,
KaTyIIKe; ONPEACISATh POJb JKEJIE3HOr0 CEepJAeYHMKA B KaTyIIKe; HM300pakath rpadudecku
BHEIIIHEE U MHIYKIMOHHOE MAarHUTHBIE MOJIS; OMPENessTh HalpaBiIC€HUE UHIYKIIMOHHOI'O TOKa
KOHKPETHOH CUTyalllH;

- 00BACHATH BOSHUKHOBEHHE BUXPEBOTO AJICKTPHUECKOTO MOJISl ¥ JIEKTPOMArHUTHOTO TTOJIS;
- ONUCBIBaTh BO3HUKHOBeHHE D J]C MHAYKIMHU B ABMKYIIUXCS TPOBOJHUKAX

- paboraTe B Mmape W TpyNIe NpUd BBINOJIHEHWH MPAKTHYECKUX 3aJaHUl, TUTAHUPOBATH
SKCIIEPUMEHT;

- ICPCUUCIATHh IPUMEPBI UCITOJIB30BAHUA ABJIICHUA BHCKTpOMaFHHTHOfI WHAYKIOUU;



- pacClio3HaBaTb, BOCIIPOU3BOJUTD, Ha6J'II-OI[aTL SIBJICHUC CAMOMHAYKIIWH, ITOKA3bIBATb IPUYHWHHO -
CJICACTBCHHBIC CBA3U ITPHU Ha6J'IIOI[eHI/II/I SBJICHUSA

- hopmynHpoBaTh 3aKOH CAaMOMHAYKIIUHU, TPAHHUIIBI €r0 PUMEHUMOCTH;
- IPOBOJUTH AHAJIOTHUIO MEXY CAMOUHIYKIIMEN U MHEPTHOCTHIO;
- ONPEAEIATh 3aBUCUMOCTh HHAYKTUBHOCTH KaTYILIKH OT €€ JJIMHBI U IJIOIIA N BUTKOB;

- HaXOJUTh B KOHKPETHOM CHUTyalluu 3HA4eHHs:: MarHUTHoro moroka, DJC wunaykiuu, 3/C
WHIYKIUW B ABWXKYIUXCS MpoBoaHukax, ID/C caMOMHIYyKIHMH, WHAYKTUBHOCTb, HEPIHUIO
MarHUTHOTO MOJISI.

Obyyaemblii ROIYUUM 803MOHNCHOCHb HAYUUMBCS

- NOHUMAamv U OOBACHAMb YEIOCMHOCMb (QU3UYECKOU Meopuu, pasiudyams 2paHuysl ee
NPUMEHUMOCIU U MECMO 8 PAJY OpY2Ux u3udecKux meopuil,

- elademv  npuemMamu  NOCMPOEHUs.  MeOPemuyeckux  OOKA3amenbCms, d  makdice
NPOCHO3UPOBAHUL 0COOEHHOCMEU NPOMEKAHU QUUYECKUX SABMEHUll U NPOYEecco8 HA OCHOGe
NOJYYEHHBIX MEOPEeMUEeCKUX 66160008 U OOKA3AMENLCMNE,

- Xapakmepuzo8ams CUCMEMHYIO CEA3b MeHCOY OCHOBONONALAIOUUMU HAYYHBIMU NOHAMUAMU:
NPOCMPAnCcmeo, pems, Mamepusl (6eujecmeo, noie), O8UNCeHue, CUld, IHeP2Usl,

- 8bI0GUCAMb 2UNOME3bl HA OCHOBE 3HAHUSA OCHOBONOIALAIOWUX PUULECKUX 3AKOHOMePHOCMell
U 3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb PuU3UYECKUE IKCNEPUMEHMbL,

- Xapakmepuzoeamsp 2100a1bHble NPOOIeMbl, CMOAWUE NePeo Yel08eUeCmEOM. IHePLeMUUecKue,
coipbesbie, IKoN0UdecKue, — U poib QU3UKU 8 peueHuy dmux npoonem,

- pewams npaKmuko-opUeHMUpPOBanHbvle KayecmeeHHble U pacuemmuvle Quuyeckue 3a0auu ¢
8b100pOM  (pu3uUecKoUu MOOenU, UCHONb3YSL HEeCKOJbKO QU3ULECKUX 3AKOHO8 Ul HopMyI,
CBAZLIBAIOWUX UZBECMHbIE (PUUYECKUE BETUHUHDL, 8 KOHMEKCE MENCNPEOMEMHbIX CS3elL;

- 00vACHAMbL NpUHYUNLL padbomel U XAPAKMEPUCMUKU U3YYEHHbIX MAWUH, Npudopos u
MEXHUYECKUX YCMPOUCMS;

- 00BACHAMb YCN08USL NPUMEHEHUs. (u3uueckux mooenell npu peueHuu Guauveckux 3aoau,
HAxoo0ums a0ek8amHy0 npedoHCeHHOU 3a0aye husuyeckyo Mooeib, papeuams npoodiemy Kaxk
HA 0CHOBe UMEIOWUXCA 3HAHUL, MAK U NPU NOMOWU MeMO008 OYEHKU.

Koe0anusa 1 BOJIHBI
Mexannyeckre KoJieOanus

OO0yuaeMblil HayuuTCs
- JaBaThb ONpeJeNneHus: KoyiebaHus, kojebaTenbHas CHCTeMa, MEXaHHYeCKHe KoJieOaHus,

rapMOHUYECKHE KojieOaHus, CBOOOAHBIC KOJIeOaHUs, 3aTyXalollue KOjeOaHMs, BBIHYXICHHBIC
KoJieOaHHUs, pE30HAHC, CMEIICHHUE, aMILUIUTY/a, IEPUOJI, YaCTOTa, COOCTBEHHAs 4acToTa, dasa;

- TEPEYHCIATh YCJIOBHUS BO3HUKHOBEHMSI KOJICOAHWU, MPUBOIUTH MPHUMEPHI KOJIEOATETbHBIX
CUCTEM;

- OIIMChIBATh MO CIIN: HPYX(HHHI)II;’I MasITHHUK, MaTeMaTH4eCKHI MasTHHK;,
- ICPCUUCIIATHh BUJbI KO0JIe0aTEeNBHOI0 ABHXXCHUS, UX CBOﬁCTBa;

- pacioo3HaBaTb, BOCIIPOM3BOAUTD, Ha6J'IIOIIaTI) rapMOHHUYCCKUC KOH66aHI/I${, CBO60)IHI>IC,
KOJ'Ie6aHI/I${, 3aTyXxaronmume KOHe6aHI/I$I, BBIHYX/ICHHBIC KOJ'Ie6aHI/15I, PE30HAHC,

- ICPCUUCIIATDH CIIOCOOBI MMOJIy4YCHUA CBO60)1HBIX 1 BBIHYXXJICHHBIX MCXaHUYCCKUX KOJ'IC63HI/II7H



- COCTaBJISITh YPABHEHUE MEXaHMYECKUX KOJeOaHWM, 3alMChIBaTh €0 PElLICHUE, ONpeNeaTh 110
yYpaBHEHHIO KOJ1€0aTeIbHOTO IBH)KEHUS MTapaMeTpbl KoieOaHus;

- IPEACTaBJISATh 3aBUCUMOCTh CMEIEHUS OT BPEMEHM IpHU KoJeOaHUSAX MaTeMaTU4YECKOro U
MPY>)KUHHOTO MasTHHKa IpaUuecKH, ONpPEAeATh MO IpaduKy XapaKTEpUCTHKHU: aMILIUTYIY,
IIEPUOJ U YaCTOTY;

- HaXOJAUTb B KOHKPCTHBIX CUTYyAllUAX 3HAYCHUA NEpUOJa MATCMATUYCCKOTO U IMPYXKUHHOI'O
MasTHUKA, DOHCPIru MassTHUKA,

- OOBSICHATH NMPEBpAICHUS] SHEPTUU MpPH KOJIeOaHUSX MAaTeMaTHUYECKOro MasTHHKAa M TIpy3a Ha
MIPYXKUHE;

- UCCJICIOBATh 3aBUCUMOCTD IIE€pHUOaa KoJieOaHM MaTEMaTHYEeCKOI0 MaITHHKA OT €ro JJINHBI,

- ICCIIEIOBATh 3aBHCUMOCTh IEPHO/Ia KOJIeOaHui rpy3a Ha Py KUHE OT €ro Macchl.

Obyuaemblii NOTYYUM BO3MONCHOCTD HAYUUMBCS

- NOHUMAamyv U OOBACHAMb YEIOCMHOCMb (QU3UYECKOU Meopuu, pasiuyams cpaHuybl ee
NPUMEHUMOCIU U MECMO 8 PAJY OpYeUx u3udecKux meopuil,

- elademv  npuemMamu  NOCMPOEHUs.  MeOPemuyeckux  OOKA3amenbCms, da  makdice
NPOCHO3UPOBAHUL OCOOEHHOCMEN NPOMEKAHU QUIUYECKUX SABNEHULl U NPOYEccOo8 HA OCHOGe
NOJYYEHHBIX MEOPEeMU4eCcKUx 6bl60006 U OOKA3AMENbCME,

- Xapakmepuzo8ams CUCMEMHYIO CEA3b MeHCOY OCHOBONONALAIOUUMU HAYYHBIMU NOHAMUAMIU:
NPOCMPAnHCmeo, pems, Mamepusl (6eujecmeo, noie), O8UNCeHUe, CUId, IHeP2UsL,

- 8bI0BUCAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONOIALAIOWUX PUULECKUX 3AKOHOMEPHOCMell
U 3aKOHO8;

- CAMOCMOMENbHO NIAHUPOBAMD U NPOBOOUMb PuU3UYECKUE IKCNEPUMEHMbL,

- Xapakmepuzoeams 2100a1bHble NPoOIeMbl, CMOAWUE Nepeod Yel08e4eCmeoM. IHePeemuUyecKue,
coipbesbie, IKON0UYecKue, — U poib QU3UKU 8 peuleHuy JMux npooiem;

- pewams npaKmuko-OpUeHMUpPOBaHHble KAYecmeeHHble U pacuemmuvle Quuyeckue 3a0auu ¢
8b100pOM  (pu3UUeCKOU MOOenU, UCHONb3YSL HEeCKOJbKO QU3UYECKUX 3AKOHO8 Ul DOopMyI,
CBAZBIBAIOWUX U3BECTHBIE (PUUYECKUE BETUUUHDL, 8 KOHMEKCTE MEHCNPEOMEMHbIX C8A3el;

- 00vACHAMb NPUHYUNBL padOOmMbl U XAPAKMEPUCUKU U3YYEHHbIX MAWuH, npudopos u
MEeXHUYECKUXx yCmpoucms,;

- 00BACHAMb YCI08USL NPUMEHEHUs. (DU3UYeCKUXx Mooenell Npu peuweHuu @Gu3uveckux 3aoad,
Haxo0ums a0eK8amHyo npeoloHCeHHOU 3a0aye Gusuyeckyo Mooeib, papeuams npoodiemy Kaxk
HA 0CHOBe UMEIOWUXCA 3HAHUL, MAK U NPU NOMOWU MEeMOO08 OYEHKU.

DIIeKTPOMAarHUTHBIE KOJIEOaHUs

OO0yuaeMblil HayuuTCs

- JlaBaThb ONPEAEICHUS MOHATUSAM: 3JIEKTPOMATHUTHbIE KoneOaHMs, KosieOaTelIbHbIH KOHTYP,
CBOOOJIHbIE 3JIEKTPOMAarHUTHbIE KoJI€OaHMs, BBIHY)KJIEHHBIE 3JEKTPOMAarHUTHbIE KOJeOaHWUs,
IEPEeMEHHBIN 3JIEKTPUYECKUN TOK, aKTUBHOE CONPOTHUBIIEHHE, JIEHCTBYIOLIEEe 3HAUEHHE CHIIBI
TOKa, JIefiCTBYIOIIlee 3HAUEHHE HANIPsDKEHUs, TpaHchopMaTop, KO3PPUIHEHT TpaHchopmanuy;

- U300paxkaTh cXeMy Koje0aTeIbHOr0 KOHTYPa U OMKICHIBATH CXEMY €r0 paboThI;

- pacro3HaBaTh, BOCIPOW3BOJIWTH, HAOIIOAATh CBOOOJHBIE SJIEKTPOMArHUTHBIC KOJIEOaHMUS,
BBIHYKJICHHBIE DJICKTPOMArHUTHBIC KOJICOaHUsI, PE30HAHC B 1[I TEPEMEHHOTO TOKa;

- aHaJIM3UPOBATh IMPEBpAILIECHUS DHEPTHH B KOJIEOATETHHOM KOHTYpPE MPH AIIEKTPOMArHUTHBIX
KoJICOAHUSIX;



- IPEACTaBJIATh 3aBUCUMOCTb AJIEKTPUUYECKOIO 3apsa, CUJIbl TOKA U HAIPSIKEHUS] OT BPEMEHHU
IpU CBOOOJHBIX AJIEKTPOMATHUTHBIX KOJEOAHUSIX; OMpeneisTh Mo rpaduky KojeOaHUil ero
XapaKTEPUCTUKU: aMIUIUTYAY, IEPUOI U YACTOTY;

- IIPpOBOAXTH aHAJIOTHUIO MCKAY MCXaHNYCCKUMHU U JICKTPOMAIrHUTHBIMHA KOHGGaHI/IﬂMI/I;

- 3amuceiBaTh (opMyiny TomcoHa; BBIYUCIATH C MOMOIIBI0 GopMynsl ToMcoHa mepuom u
9acTOTY CBOOOJHBIX PJIEKTPOMArHUTHBIX KOJEOaHUIl; OMPEeNsiTh Mepruol, YacTOTy, aMILIUTYLY
KoJ1e0aHMI B KOHKPETHBIX CUTYyAIUsX;

- OOBSICHATH MPUHIIMI TIOJYYCHHUS TEPEMEHHOI'0 TOKa, YCTPOMCTBO T'eHEpaTopa MEPEeMEHHOTO
TOKa;

- Ha3bIBaTh 0COOEHHOCTH IIEPEMEHHOI' O 3JICKTPHUYCCKOI0 TOKA HAa YYAaCTKE L EIH C pE3UCTOPOM ;
- 3aIUChIBaTh 3aK0H OMa JJId O e NE€PEMCHHOI' O TOKA,

HaXO/JIUTh 3HAYCHUA CUJIbI TOKA, HAIIPSAIKCHUA, AKTUBHOI'O COIIPOTHUBJICHUSA LECIIH IMECPEMECHHOI'O
TOKa, HeﬁCTBYIOHlI/IX 3HAUEHUIN CUJIBI TOKA U HaIlPSIOKCHUA,

- Ha3bIBaTh yCIIOBUS BO3HUKHOBEHHUS PE30HAHCA B LIENU IIEPEMEHHOI0 TOKA;
- ONUCBHIBATh YCTPOICTBO, MPUHIIMI JICHCTBUS U IPUMEHEHUE TpaHchopMaTopa;

- BBIYUCIIATH KOA(DOUIIMEHT TpaHC(POPMAIIUU B KOHKPETHBIX CUTYaIUAX

Obyuaembvlii ROIY4UUM 803MONCHOCHb HAYYUMBCS

- NOHUMAmMb U OOBACHAMb YEIOCMHOCMb (QU3UYECKOU Meopuu, pasiudyams SpaHuybl ee
NPUMEHUMOCIU U MECMO 8 PAJY OpYeux u3u4ecKux meopuil,

- e1ademv  npuemMamu  NOCMPOEHUs.  Meopemuyeckux  OOKA3amenbCcms, d  makice
NPOCHOZUPOBAHUL 0COOEHHOCMEU NPOMEKAHU QUIUYECKUX SBACHUL U NPOYECcCO8 HA OCHOBe
NOJYYEHHBIX MEOPEeMUIEeCKUX 66160006 U OOKA3AMENLCMNE,

- Xapakxmepuzo8amv CUCMEMHYIO CE53b MENCOY OCHOBONONIALAIOUUMU HAYYHBIMU NOHSMUSMU:
NPOCMPAHCMB0, 8PeMs, Mamepusl (6eujecmeo, noie), O8UNCEeHUe, CUNA, IHEPIUsL

- 8bI0BUCAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONOIALAIOWUX PUULECKUX 3AKOHOMEPHOCmell
U 3aKOHO8;

- CAMOCMOAMENbHO NAAHUPOBAMD U NPOBOOUMb PuU3UYECKUe IKCNEePUMEHMbL,

- Xapakmepusoeamsp 2100a1bHble NPobIeMbl, cmosawjue nepeo 4en08euecmeom: IHep2emuiecKue,
coipbesbie, IKoNocudecKue, — U poib QU3UKU 8 peueHuy Jmux npooem;

- pewams npaKmuko-OpUeHMUPOBAHHbIe KAYECMEEHHbIe U pacyuemmuble Quuyeckue 3a0auu ¢
8b100pOM  (huzuUecKol MOOeaU, UCHONb3YS HEeCKObKO QU3UYECKUX 3aKOHO8 Ul Hopmys,
CBAZLIBAIOWUX U3BECHbIE (PUUYECKUE BETUUUHDL, 8 KOHMEKCHE MENCNPEOMEMHbIX CS3ell;

- 00vACHAMb NPUHYUNBL padOOMbl U XAPAKMEPUCIUKY U3YYEHHbIX MAWuH, npudopos u
MEeXHUYECKUX yCmpoucmes,;

- 00BACHAMb YCI06USI NPUMEHEHUs (Qu3uyeckux mooenel npu peuweHuu @uauveckux 3aoau,
HAXo0ums a0ek8amHyo nPedloACeHHOU 3a0aye Pusuueckyo Mooeib, papeuams npoodiemy KaKk
HA 0CHOBe UMEIOWUXCSL 3HAHULL, MAK U NPU NOMOUWU MEeMOO08 OYEHKU.

MexaHU4Y€eCKU € BOJIHBI

OO0yuaeMblil HAYUUTCS

- J1aBaTh OMpPEICIICHUS MOHATHI: MEXaHNYeCKas BOJIHA, IMONIepeYHasi BOJIHA, IPOIOJIbHAS BOJIHA,
CKOpPOCTH BOJIHBI, JUIMHA BOJHBI, (ha3a BOJHBI, 3BYKOBAsi BOJHA, TPOMKOCTh 3BYKa, BHICOTA TOHA,
TeMOp, OTpa)KeHUE, TPEIOMIICHHE, TOrJoIIeHne, WHTep(epeHIsl MeXaHUYeCKHX BOJH,
KOTepEHTHBIC MCTOYHHWKH, CTOSYasl BOJHA, aKyCTUYCCKUH PE3OHAHC, IIOCKOMOJISPU30BAHHAS

BOJIHA;

- ICPCUUCIIATDH CBOMCTBA U XAPAKTCPUCTUKU MCXAHUYCCKUX BOJIH,



- pacmo3HaBaTh, BOCIPOM3BOAWUTH, HAOMIOAATh MEXaHHUYECKHE BOJIHBI, MONEPEYHBIC BOJIHBI,
MIPOOJIBHBIEC BOJHBI, OTPAKEHUE MPEJOMIICHHE, MOTJIOIIEHNE, HHTEP()EPEHIIUI0 MEXaHHUECKUX
BOJIH;

- Ha3bIBaTh XapaKTEPUCTUKH BOJH: CKOPOCTh, YACTOTA, AJIMHA BOJIHBI, PAa3HOCTH ()a3 BOJIH;

- OIIPEAENATh B KOHKPETHBIX CUTYalUSIX CKOPOCTU, YACTOTHI, IITUHBI BOJIH, Pa3HOCTH ¢a3.
Obyuaemblil NOTYYUM BO3MONHCHOCTb HAYYUMBCS

- NOHUMAmMb U OOBACHAMb YEIOCMHOCMb QU3UYECKOU Meopuu, pa3iuyams cpaHuyvl ee
NPUMEHUMOCIU U MECMO 8 PAJY Opyeux (u3udecKux meopuil,

- e1ademv  npueMamu  NOCMPOEHUs.  Meopemuyeckux  OOKA3amenbCms, da  makKice
NPOCHO3UPOBAHUA 0COOEHHOCMeEl NPOMEKAHUA QUIUYECKUX ABNEHUl U NPOYecco8 HA OCHOBe
NOJYYEHHBIX MeoPemuiecKux 660008 U OOKA3AMeNbCME,

- 8bI0BUCAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONOIALAIOWUX PUULECKUX 3AKOHOMEPHOCMell
U 3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMD U NPOBOOUMb PuU3UYECKUe IKCNEPUMEHMbL,

- pewams npaKmuko-opUeHmMUpPoBanHvie KauecmeeHuvle U pacuemuvle usuueckue 3a0aiu ¢
8b100pOM  (husUUeCcKOU MOOeNU, UCNOAb3YS HECKOAbKO (U3UYECKUX 3aKOHO8 UIU hopmyl,
CBAZBIBAIOWUX U3BECTHBIE PUIUYECKUE 8eTUUUHBL, 8 KOHMEKCME MEeNCNPeOMEMHbIX CE53ell.
DJIeKTPOMATrHUTHbBIC BOJIHBI

OOyuaeMblil HAyYUTCS

- JaBaTh ONPEACICHUS IMOHATUH: 3JIEKTPOMArHUTHOE I0JIE, BUXPEBOE JJICKTPUYECKOE IIOJIE,
AJIEKTPOMATrHUTHBIC BOJIHBI, CKOPOCTb BOJIHBI, JJIMHA BOJHBI, ()a3a BOJIHBI, OTpa)KCHUE,
MpesioMIICHUE, IOTJIoeHrne, HWHTepdepeHnus, IudpaKus, TOMePEIHOCTh, IOJSIPU3ALINAS
JJIEKTPOMATrHUTHBIX  BOJH,  PAJHOCBS3b,  PAJUOJIOKAIMS, AaMIUIMTYyIHAS  MOIYJISIUS,

JIETEKTUPOBAHUE;

- 00OBSCHSATH B3aUMOCBSI3b IEPEMEHHBIX 3JIEKTPUUECKOT0 U MATHUTHOTO TIOJIEH;
- PUCOBATh CXEMY PaCIpOCTPAHEHUS DJIEKTPOMATHUTHOMN BOJIHBI;

- IEPEYMCIISITH CBOMCTBA U XapaKTEPUCTUKH JJIEKTPOMArHUTHBIX BOJIH;

- pacro3HaBaTh, HAOJIOJATh JJIEKTPOMArHUTHBIE BOJIHBI, HU3JyUYCHHE, NpPUEM, OTpPaKECHHUE,
norJIoleHue, naTepdepeHiuio, Auppakuuro. [loaspu3anuo 3J1eKTPOMarHUTHBIX BOJIH;

- HaXOJWTb B KOHKPCTHBIX CUTYyallUAX 3HAYCHHUSA XaPAKTCPUCTHUK BOJIH: CKOPOCTU, YaCTOThI,
JJIMHBI BOJIHBI, PA3HOCTHU (1)33;

- 00BSCHATH IPUHIUTT PAIHOCBSI3U U TEICBUICHUS.

Obyuaembvlii ROIY4UUM 803MONCHOCMb HAYYUMbCS

- NOHUMamv U O00BACHAMb YEIOCMHOCMb (QuU3UUEeCKOl Meopul, pasiudams cpaHuysbl ee
NPUMEHUMOCMU U MeCMO 8 POy Opy2ux usuyecKux meopuil;

- glademv  npuemMamu  NOCMPOeHUs  Mmeopemuyeckux  O0oKa3ameibcmes, a  makdice
NPOCHO3UPOBAHUSI OCOOEHHOCMel NPOMeKaHUus QuU3U4ecKux s6IeHUll U Npoyeccos Ha OCHOGe
NOJYYEHHbIX MeoPemMUiecKUx 6bl60006 U OOKA3AMENbCME,

- 8b106UCAMb 2UNOME3bl HA OCHO8E 3HANUS OCHOBONOIALAIOWUX PUSUYECKUX 3AKOHOMEPHOCTmel
U 3aKOHO8;

- CaMOCMOAMenbHO NIAHUPOBAMb U NPOBOOUMb (u3UUecKUe IKCHePUMEHMbl;

- pewiamsv NpaKmuKo-OpUeHMUPOBAHHble KaueCmeeHHble U pacuemusle uzuieckue 3a0adu ¢
8b100pOM  hu3UUEeCKOU MOOenU, UCNOAb3YSL HECKOAbKO (U3UYECKUX 3AKOHO8 UIU Hopmyl,
CBAZLIBAIOWUX UBECTHbIE (PU3UYECKUe BeTUUUHDL, 8 KOHMEKCINE MeHCNPEOMEMHbIX CE53el.
Onruka

CBeTOBbIE BOJHBI.




'eomerpuyeckas M BOJIHOBas ONTHKA

OO0yuaeMblil HayuuTCS

- JaBaTh ONpEICIICHUS TOHSATHHA: CBET, KOPHYCKYJIAPHO-BOJIHOBOW JIlyajHW3M CBeTa,
reoMeTpHYEecKasl ONTHKA, CBETOBOM JydY, CKOPOCTh CBETa, OTPAXKCHUE CBETA, IPEIOMIICHHUE
CBETa, IOJHOE OTPAXEHHE CBETa, Yroj IaJeHHs, yroil OTPaKeHUs, Yroj IPEIOMIICHUS,

OTHOCHUTEJIBHBIN IOKa3aTeslb MPEeTOMJIeHUs, aOCOMIOTHBIN IOKa3aTelb IMPeJOMIICHUs, JIMH3A,
(hOKyCHOE paccTOsSHUE JIMH3BI, ONTHYECKas CWiIa JIMH3BI, AUCIEPCUS CBETa, MHTEpQEpEeHITUs
cBeTa,  OUGPAKIUOHHAS  pelieTka,  MONISpH3alus  CBeTa, €CTECTBEHHBI  CBET,
IJTOCKOITOJISIPU30BAaHHBIN CBET;

- OIMUCbIBATh METOAbI U3SMCPCHUA CKOPOCTH CBECTA,
- NCPCUUCIIATH CBOMCTBA CBETOBBIX BOJIH,

- pacrio3HaBaTh, BOCIIPOU3BOIUTH, HAOII01aTh PAacpOCTPAHEHUE CBETOBBIX BOJIH, OTPa)KEHHUE,
IIpesIoMJIEHH €, TOTJIOLEHH e, JUCIEPCUI0, MHTEP()EPEHIINIO CBETOBBIX BOJIH;

- ¢hopmynupoBath npuHIUN [Tolirenca, 3aKOHbI OTPaXXEHUSI U MPETOMIICHUS CBETa, TPaHUIIbl UX
IPUMEHUMOCTH;

- CTPOUTDH XOJ nyquTI B HHOCKOHapaHHeHBHOﬁ IMJI1aCTUHC, TpeerJ'IBHOI‘/’I IIpUu3Me, TOHKOMU JIMH3C,
- CTpOUTD I/1306pa)l(eHI/Ie npeaAMeETa B IIJIOCKOM 3€pKaJic, B TOHKOM JIMH3C,

- MEPEYUCHISATh BHUJIBI JIMH3, MX OCHOBHBIE XapaKTEPUCTUK — ONTHYSCKHH IICHTp, TJIaBHAs
ONTUYECKAsl 0Ch, POKYC, OMITHYECKAs CUJIA;

- HaxoOAUTh B KOHKPETHOM CHUTyallMd 3HAYEHHUS YyIja MaJeHUs, yria OTpPa)XEHHs, yrjia
MPEIOMJICHUSI, OTHOCUTEIBHOIO TMOKa3aTels IpeJIoOMIICHHs, aOCOJIIOTHOrO  IOKa3aTens
MPEeNOMIICHHS, CKOPOCTH CBeTa B cpele, (OKYCHOTO PACCTOSIHHS, ONTUYECKOW CHIIBI JIMH3HI,
YBEJIMYEHUS JIMH3BI, TIeproja AU(GPAKIIMOHHON PEIIeTKH, MOJOXKEHUs WHTEPPEPCHIIMOHHBIX U
TUPPaKIHOHHBIX MAKCHMYMOB U MHHHMYMOB;

- 3aIuChIBaTh (OPMYITy TOHKOW JIMH3BI, HAXOIUTh B KOHKPETHBIX CUTYalUAX C €€ MOMOIIBIO
HEU3BECTHBIC BEJINUNHBI;

- 00BSICHSTD MMPUHIUIT KOPPCKIKUHU 3PCHUA C IOMOIIBIO OUYKOB;

- DKCHEPUMEHTAJbHO OIpeAeNsATh IOKa3aTeldb IMPEeIOMJIeHUs Cpelbl, (HOKYCHOE pacCTOSHUE
coOuparolel JIMH3bI, IJIMHY CBETOBOW BOJIHBI C TOMOIIBIO TU(PPAKIIMOHHON PEIIEeTKH;

- BBIACJISITh OCHOBHBIE II0JIOKEHUS KOPITYCKYJIIPHON U BOJIHOBOM TE€OpHil cBeTa

Obyuaembvlii nOIY4YUM 803MONCHOCb HAYYUMbCS

- NOHUMamv U O00BACHAMbL YENOCMHOCMb (QU3UUEeCKOU Mmeopul, pasmdams panuybl ee
NPUMEHUMOCMU U MeCMO 8 POy Opy2ux pusuyecKux meopui;

- glademv  npuemMamu  NOCMPOeHUs  Mmeopemuyeckux  0oKa3amenibcms, d  Mmakdice
NPOCHO3UPOBAHUSL OCOOEeHHOCmell NPOMeKaHUus (Qu3u4ecKux seleHUll U Npoyeccos Ha OCHOGe
NOJIYYeHHbIX Meopemudeckux 6bl60008 U 00KA3amenabCmes;

- Xapakmepu3oeams CUCMEMHYIO C853b MeH Oy OCHOBONONALAIOWUMY HAYYHLIMU NOHAMUAMU:
npOCMPAaHCcmeo, 8pems, mamepus (6eujecmeo, nojue), 08udtceHue, Cuid, SHepeus;

- 6b106U2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOIALAIOWUX PUUYECKUX 3AKOHOMEPHOCHell
U 3aKOHO8;

- CaMOCMOAmMenbHO NAAHUPOBAMb U NPOBOOUMb (u3UUeCcKUe IKCHePUMEHMbl;

- Xapaxmepuzoeams 2100aibHble Npoobaembl, cmoauue nepeo Yelo8e4ecmsom: IHepeemuieckue,
coipbesble, IKoI02UYecKUe, — U pOilb PUIUKU 8 peuleHUU IMUx npooiem,;



- pewiamsv NpaxkmuKo-OpUeHMUPOBAHHble KaAuecmeenHvle U pacyemHvle guauueckue 3a0auu
8b100pOM (hu3uuecKolu MoOenu, UCHONb3YSI HEeCKOJbKO QU3UYECKUX 3AKOHO8 U HOopMYI,
CBA3bI8AIOWUX U38ECMHbBIE (DUIUYECKUE BEIUUUHDL, 8 KOHMEKCE MEeHCNPEOMEMHbIX C8A3el,

- 00BACHAMb NPUHYUNBL pabomvl U XAPAKMEPUCMUKU UIYYEHHBIX MAuluH, npubopos u
MexXHU4ecKux yCmpoucmae;

- 00bACHAMb YCN08US NPUMEHeHUs Qu3uyeckux Mmooleinel npu peuweHuu Gusuyeckux 3aoad,
HAxXo0ums a0ek8ammyo nPedloNHCeHHOU 3a0aue Pusuueckyio Mooeib, paspeuams npooiemy Kax
HA 0CHOBE UMEIOWUXCA SHAHUL, MAK U NPU NOMOUWU MEMOO008 OYEHKU.

W3ny4yeHus U CIeKTpEl

OO6yuaeMblil HayuuTCs

- JaBaTh ONpeAeNeHHe TMOHSITHH, TEIJIOBOE H3IY4YCHHE, DICKTPOIIOMUHECIICHIINS,
KaTOJIOJIFOMUHECICHITUS, XEMHOJIFOMUHECIICHIINS, (DOTOIIOMUHECIICHITUS, CILIOMIHON CIEKT,

JIMHENYaThIi CIEKTP, IIOJIOCATBIN CIIEKTP, CIIEKTP MOTJIOIICHHUS], CIIEKTPAJIHBINA aHAJIN3;
- IEPEUNCIIATH BUJIBI CIIEKTPOB;

- pacrno3HaBaTh, HAOJIOJATh CIUIOIIHOW CHEKTp, JIMHEMUYaThlil CIEKTp, MOJIOCaThlil CIEKTp,
CIIEKTpP U3JIyYEHUS U CIEKTP MOTJIOIICHHUS;

- NEPCUUCIIATE BUABI 3JICKTPOMAIrHUTHBIX I/I3J'IyquI/II71, HUX UCTOYHHKU, CBOfICTBa, IMPUMCHCHUC,

- CPaBHUBATH CBOICTBA 3JIEKTPOMATHUTHBIX BOJH Pa3HOH YaCTOTHI.

Obyuaemblil NOTYYUNM BO3MONCHOCTD HAYUUMBCS

- NOHUMAamv U OOBACHAMb YEIOCMHOCMb (DU3UYECKOU Meopuu, pa3iuyams SpaHuybl ee
NPUMEHUMOCIMU U MECMO 8 POy OpY2UX U3U4ecKux meopui,

- elademv  npueMamu  NOCMPOEHUs.  MeOpemuyeckux  OOKA3amenbCms, d  makice
NPOCHO3UPOBAHUL 0COOEHHOCMel NPOMEKAHUS QUIUYECKUX ABNEHUll U NPOYecco8 HAd OCHOGe
NOJYYEHHBIX MeOPEeMU1ecKUx 6bl60008 U OOKA3AMENbCME,

- 8bI0GUCAMb 2UNOME3bL HA OCHOBE 3HAHUSL OCHOBONOIALAIOWUX PUUUECKUX 3AKOHOMEPHOCmell
U 3aKOHO8;

- CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb PuUUYECKUE IKCNEPUMEHMbL,

- pewams npaKmuKo-opUeHMUPOBAHHble KAYeCmeeHHble U pacuemuvle usuyeckue 3a0aiu ¢
8b100pOM  (husUUeCcKoU MOOenU, UCNOAb3YS HECKOAbKO (U3UYECKUX 3AKOHO8 UIU (HOPMYI,
CBAZLIBAIOWUX UBBECTNHBIE PUUYECKUE 8TUUUHBL, 8 KOHMEKCME MENCNPEeOMEMHbIX CE53ell.
OcHoBa cnenMaJIbHOM TEOPUH OTHOCHTEIbHOCTH

OO0yuaeMblil HayYuTCS

- J1aBaTh ONpEAENCHHs TOHSATHHA: COOBITHE, MOCTYJIAT, HHEPLUUAIbHAS CHCTEMa OTYETa, BpEMs,

JJIMHa Tejia, MacCa IMMOKO0sA, HHBAPHUAHT, QHCPI'HUs ITOKOs,

- O0BSICHATH IPOTUBOPEUHS MEXY KJIACCUUECKONH MEXaHUKON U 3JIeKTpoJuHaMuKol MakcBeiuia
n npuanHsl noasieHus CTO;

- popmymupoBats nocrynatel CTO;

- popmymupoBath BeIBOABI U3 moctynatoB CTO

Obyuaembvlii ROIY4YUM 803MONCHOCTb HAYYUMbCS

- NOHUMAamv U O00BACHAMbL YENOCMHOCMb (QU3UUECKOU Meopul, pasmuiams panuybl ee
NPUMEHUMOCMU U MeCMO 8 POy Opy2ux pusuyecKux meopuil;

- elademv  npuemamu  NOCMPOEHUs.  Mmeopemuveckux  O00KA3amenbCcme, a  makxoice
NPOCHO3UPOBAHUSL OCOOEHHOCMell NPOMeKaHUs (QuU3U4ecKux seleHUll U Npoyeccos Ha OCHOGe
NOJIYYeHHbIX MeopemudecKux 6b160008 U 00KA3amenbCms;

- 8b106UCAMb 2UNOME3bl HA OCHO8E 3HAHUS OCHOBONONA2AIOWUX PU3ULECKUX 3AKOHOMEPHOCmel
U 3aKOHO8

KBanToBas ¢pusuka



CBeTOBbBIE KBAHTHI
OO0yuaeMblil HayuuTCS
- JaBaTh OIpeAeleHuss TOHATHH: (POoTod(hdEeKT, KBaHT, TOK HACHIIIEHHUS, 3aJCP)KHUBAIOIICE

HaIpspKeHH e, padoTa BpIX0/1a, KpacHas rpanuia Gorodddexra;

- pacnio3HaBaTh, HaOIIOAATh siBJIeHUE (PoTOdhdeKTa;

- onMchIBaTh ONBITEI CTOJIETOBA;

- hopmymmpoBaTh runore3y [lnanka o kBaHTaX, 3akKoHbI PoTodPderTa;
- aHATTM3UPOBATH 3aKOHBI (OTOdPdeKTa;

- 3ammChiBaTh M COCTABJISATh B KOHKPETHBIX CHTYallMsIX ypaBHEHHWE OUWHIITEHHA s
dhoTorhdexTa 1 HaXOUTH C €ro MOMOIILI0 HEM3BECTHHIC BEJTNIUHBI,

- IPUBOJUTH IPUMEPHI UCIIOIb30BaHUSA POTOIPEKTA;
- 00BACHATH CYTh KOPILYCKYJISIPHO BOJIHOBOI'O Ayajau3Ma;

- OIKUCBIBAThb OIIBITBI He6ez[eBa IO U3MECPCHUIO AaBJICHUA CBETA W IOATBCPKAAIOIINUX CIIOKHOC
CTPOCHHUEC aTOMA,;

- aHANM3MpPOBAaTh PAa0OTy YYEHHBIX IO CO3JAHHMIO MOJEIH CTPOSHHS aTOMa, MOJIYYCHHUIO
BBIHYXJICHHOTO H3JTYYCHHUS, IPUMCHCHUH JIA3EPOB B HAYKE, MEIUIIMHE, ITPOMBIIUICHHOCTH, OBITY
Obyuaemblil ROTYYUNM BO3MONHCHOCTD HAYUUMBCS

- NOHUMAamv U OOBACHAMb YEIOCMHOCMb (DUIUYECKOU Meopuu, pa3iuyams SpaHuybl ee
NPUMEHUMOCIMU U MECMO 8 POy OpY2UX (u3U4ecKux meopuil,

- elademv  npuemMamu  NOCMPOCHUs.  MEeOPEemuyeckux  OOKA3amenbCms, d  makdice
NPOCHO3UPOBAHUL 0COOEHHOCMeEU NPOMEKAHU QUUYECKUX ABNEHUll U NPOYecco8 HAd OCHOGe
NOJYYEHHBIX MeOPEeMU1ecKUx 6bl60008 U OOKA3AMENbCME,

- Xapakmepuzo8ams CUCMEMHYIO CB3b MeHCOY OCHOBONONIALAIOUUMU HAYYHBIMU NOHAMUAMU:
nPOCMPAHCIBO, BPEMSL, MAMepusl (6eujecmeo, noje), OBUNCEHUE, CUNA, IHEPUsL

- 8bI0GU2AMb 2UNOME3bl HA OCHOBE 3HAHUSA OCHOBONONA2AIOWUX DUULECKUX 3AKOHOMEPHOCMell
U 3aKOHO8;

- CAMOCMOAMENbHO NAAHUPOBAMD U NPOBOOUMb PusUYEcKUe IKCNEePUMEHMbL,

- Xapakmepuzoeamop 2100a1bHble NPOOIeMbl, CMOoAuUe Nepeod Yer08e4eCmeoM: IHepeemuyecKue,
chipbesvie, IKON0UUecKue, — U poib PU3UKU 8 peueHun Smux npooiem,

- pewams npaKmuko-opUeHMUPOBAHHbIe KAYECMEEHHble U pacyuemmubvle Quuyeckue 3a0ayu ¢
8b100pOM (huzuuecKou MoOoenu, UCHONb3YSI HEeCKOJbKO QU3UYECKUX 3AKOHO8 Ul HopMyI,
CBAZBIBAIOWUX U3BECTHBIE (PUUYECKUE BETUUUHDL, 8 KOHIMEKCTE MEHCNPEOMEMHbIX C8A3el;

- 00vACHAMb NPUHYUNBL padOOmMbl U XAPAKMEPUCUKU U3YYEHHbIX MAWuH, npudopos u
MEXHUYECKUX YCMPOUCME,

- 00BACHAMb YCI08USL NPUMEHEHUs. (pusuyeckux mooenel npu peueHuu Guuveckux 3aoau,
HAXo00ums a0ek8amHyo nPedyoAHCeHHOU 3a0aye PU3UYeCKy0 MOOeb, paspeulams npooaemy KaKk
HA 0CHOBe UMEIOWUXCS 3HAHUL, MAK U NPU NOMOWU MEeMOA08 OYEHKU.

AtomHas dusnka

OO6yuaeMblil HayuuTCs

- IaBaTh OMPEACICHUS MOHITUI: ATOMHOE SIIPO, SHEPreTUUECKUI YPOBEHb, JHEPTUsl HOHU3AIUH,
CIIOHTaHHOE U BBIHY)KJIEHHOE U3ITyYEHUE CBETA,

- OMHCHIBATH OMBITH Pezepdopna;
- ONUCHIBATh U CPaBHUBATH Mozenu atoma Tomcona u Pesepdopna;

- paccMaTpuBaTh, UCCIICAOBATH U OIIUCBHIBATH JIMHenJaThie CIICKTPBHI;



- (opMyIupoBaTh KBAHTOBBIE MOCTyNaThl bopa; OOBACHATH JMHEHYATHl CHEKTPHl aToOMa
BOJIOPO/Ia HA OCHOBE KBAaHTOBBIX MocTyNnaToB bopa;

- paccuuThIBaTh B KOHKPETHOM CHTYaIlMH YaCTOTY W JJIMHY BOJIHBI HCITyCKaeMoro ()oTOHA MpH
Mepexojie aToMa M3 OJTHOTO CTAIMOHAPHOTO COCTOSIHUS B APYroe

Obyuaemvlil ROIY4UUM 803MONCHOCHb HAYYUMBCS

- NOHUMAmMb U O00BACHAMb YEIOCMHOCMb (QU3UUEeCKOU Meopul, pasiudams paHuysbl ee
NPUMEHUMOCIU U MECMO 8 PAJY Opyeux (u3udecKux meopuil,

- elademv  npuemMamu  NOCMPOEHUs.  MeOPemuyeckux  OOKA3AmenbCms, d  makKice
NPOCHO3UPOBAHUL 0COOEHHOCMeEl NPOMEKAHUs QUUYECKUX ABNEHUll U NPOYecco8 HAd OCHOGe
NOJYYEHHBIX MeopemuiecKux 6bi60008 U OOKA3AMeNbCME,

- Xapakxmepu3o8ams CUCMEMHYIO CEA3b MeHCOY OCHOBONONALAIOUUMU HAYYHBIMU NOHAMUAMIU:
NPOCMPAHCMB0, peMs, Mamepusl (6eujecmeo, noie), O8uUdceHue, CUid, SHepP2usl,

- 8bI0BUCAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONOIALAIOWUX PUULECKUX 3AKOHOMEPHOCmell
U 3a4KOHO8;

- CaMOCMOAMeNbHO NAAHUPOBAMb U NPOBOOUMb PuU3UUeCKUe IKCHePUMEHMbL;

- Xapakmepuzoeamsp 2100a1bHble NPoOIeMbl, CmoAwjue nepeod 4en08e4ecmeom: IHepeemuiecKue,
coipbesbie, IKoN0cUdecKue, — U poib QU3UKU 8 peueHuy JMmux npooem;,

- pewiams npaKmuko-opUeHmMUpPoB8anHvlie KayecmeeHHvle U pacuemmuvle Quuyeckue 3a0adu ¢
8b100pOM  (hu3uUecKolu MOoOeaU, UCNONb3YS HEeCKOJbKO QU3ULECKUX 3AKOHO8 Ul Hopmys,
CBA3b18AIOWUX U3BECMHbBIE (UUYECKUEe BeIUUUHDL, 8 KOHMEKCe MeXCNPEOMEemMHbIX C8A3ell,

- 00BACHAMb NPUHYUNBL paboOmvl U XAPAKMEPUCMUKU U3YVUEHHbIX MAuluH, npubopos u
MEXHUYECKUX YCMPOLUCm8,

- 00BACHAMb YCI08USI NPUMEHEHUs. (u3uyeckux mooenel npu peuwieHuu Guauveckux 3aoad,
HAxXo0ums a0eK8amHy0 nPedoHCeHHOU 3a0aye husuyeckyo Mooeib, papeuams npoodiemy Kaxk
HA 0CHOBE UMEIOWUXCS 3HAHUL, MAK U NPU NOMOUU MemOo008 OYEHKU.

Pu3uKa aTOMHOrO sfapa

OOyuaeMblil HayuuTCS

- JaBaTh OMpEACICHUS IMOHSATHI: MacCOBOE YHWCJIO, HYKJIOHBI, SICpHBbIC CWIIBI, Ae(eKkT macc,
SHEpPrusl CBsI3M, YAENbHAS OJHEPrusl CBS3M AaTOMHBIX SAEp, pPaJUOAKTHBHOCTh, TEPUOJ
nojiypacrnaja, MCKyCCTBCHHAsl PaJMOAKTHBHOCTb, SJACPHBIC PEaKIUU, SHEPreTUUYCCKHA BBIXOJ

ﬂ}lepHOﬁ peaKuuu, KOB(l)(l)I/IIII/IeHT PA3MHOXKCHUS HeﬁTpOHOB, KPpUTHUYCCKAAd MacCCa, PCaAKTOPLI-
PA3MHOXHUTECIIN, TCPMOSAACPHAA PCAKIIHA:

- CpPaBHMBATb CBOMCTBA IIPOTOHA U HEUTPOHA;
- OIIUCBIBATh IPOTOHHO-HEUTPOHHYIO MOJEIb SPa;

- onpeaciTb COCTaB AJCPp pPa3/IM4YHbIX 3JIEMCHTOB C IMOMOIIbBIO Ta6J'II/II_II)I MCHI[CJ'IeeBa;
I/I306pa)KaTI) N YHUTATh CXCMbl aTOMOB,

- BBIUUCIATH Je(EeKT Macc, SHEPTUIO CBSA3U U YAEIbHYIO SHEPIHIO CBSI3U KOHKPETHBIX aTOMHBIX
sJ1ep; AHAIM3UPOBATh CBSA3b YIEIbHOW SHEPIUU CBSA3U C YCTOMYUBOCTBIO 1EP;

- NEPCUUCIIATE BUABI paJUOAKTHUBHOI'O paciaga aTOMHBIX A0€P,

- CpaBHUBATh CBOWCTBA alibda-, 0eTa- U raMMa-U3Iy4eHU; 3a1ChIBaTh IPaBUJIa CMEIIECHUS [TPU
palMOAaKTUBHBIX  pacnajax; ONpeNesATb DJIEMEHThl, o00pa3ylolluecs B  pe3yJlbTaTe
paZvoaKTUBHBIX PacIiajoB;

- 3amMChIBaTh, OOBSCHATH 3aKOH pPATMOAKTHBHOIO pachaja, yKa3blBaTh TPAHUIBI €ro
MPUMEHUMOCTH; OIPEALNISITh B KOHKPETHBIX CHTYalUsIX YUCJIO HEPACIaBIIMXCS SIAEp, YUCIIO
pacnaBIuXcs siiep, MepHo Moaypacnana;



- NEPCUUCIIATH U OIMUCBIBATH METOAbI Ha6J'IIOL[eHI/I$[ " pCrucTpal 3JIEMCHTAPHBIX YaCTHUIL;

- 3aMUCBhIBATh SJIEPHBIC PEAKIIUM, OMPEACISITh MPOAYKTHI SIAEPHBIX PEAKIUi, PacCUUTHIBATH
SHEPru4YEeCKU BBIXO/I SIACPHBIX PEAKIUN;

- 00BSACHATH IPUHIUIIBI YCTPOWCTBA U PAOOTHI SIIEPHBIX PEAKTOPOB;

- y4aCTBOBATh B O0CYXJICHHH MTPEUMYIIICCTB M HEJOCTATKOB SJCPHOM YHEPreTHKH

Obyuaemblii ROIYYUM 803MONCHOCHb HAYYUMbCS

- NOHUMamv U O00BACHAMb YENOCMHOCMb (QU3UUEeCKOU Mmeopuu, pasiuiams panuysbl ee
NPUMEHUMOCMU U MeCMO 8 POy Opy2ux pusuyecKux meopuil;

- glademv  npuemMamu  NOCMPOEHUs  Mmeopemudeckux  0oKa3ameabcme, da  Makdice
NPOCHO3UPOBAHUA 0COOEHHOCMel NPOMEKAHUA QU3UYECKUX ABNeHUl U NPOYecco8 HAd OCHOBe
NOJIYYeHHbIX MeopemudecKux 6b160008 U 00KA3amenibCmas;

- Xapakmepuszoeamv CUCMEMHYIO C853b MeHOY OCHOBONONALAIOWUMY HAYYHLIMU NOHAMULMU:
npOCMpPanHcmeo, 8pems, mamepus (geuecmao, nojie), 08udiceHue, Cuid, SHepeus;

- 8b108USAMb 2UNOME3bl HA OCHO8E 3HAHUS OCHOBONOIALAIOWUX PUSUYECKUX 3AKOHOMEPHOCTel
U 3aKOHO8;

- CaMOCmMOAmMenbHO NAAHUPOBAMb U NPOBOOUMb Pu3UUeCKUe IKCHEPUMEHMbL;

- Xapaxmepuzo6ams 2100anbHble npoobaemvl, cmosuue nepeo Yelo8euecmsom: IHepeemuieckue,
chipbesble, IKoN02UYecKUe, — U poib QUIUKU 8 peuleHUU IMux npooaem,

- pewiamv NpaxkmuKo-opUeHMUpOBaHHble KauecmeenHvle U pacyemHvle guauueckue 3a0auu
8b100pOM (hu3uuecKolu MoOenu, UCHONb3YSI HEeCKOJbKO QU3UYECKUX 3aKOHO8 U HOopMYI,
CBA3bI8AIOWUX U38ECMHbBIE (U3UYECKUEe BEIUUUHDL, 8 KOHMEKCE MEeHCNPEOMEMHbIX C8A3el,

- 00BACHAMb NPUHYUNBL pabomvl U XAPAKMEPUCMUKU U3YVUEHHBIX MAuluH, npubopos u
MexXHU4ecKux yCmpoucmae;

- 00bACHAMb YCI08US NPUMEHeHUs Qu3uyeckux Mooleiel nNpu peuweHuu Gusuyeckux 3aoad,
HAxXo0ums a0ek8ammuyro npeodioAHceHHOU 3a0aue u3uuecKyro Mooeinb, paspeuams npooiemy Kaxk
HA 0CHOBE UMEIOWUXCS SHAHUL, MAK U NPU NOMOUWU MEMOO008 OYEHKU.

DJIEMEHTapHbIEC YACTUILIBI

OO6yuaeMblil HayuuTCs

- 1aBaTh ONPECICHHS TOHSATHI: AHHUTHIISIINS, JICTITOHBI, IPOHBI, KBapK, IJIFOOH;

- ICPCUUCIIATH OCHOBHBIC CBOICTBa OJICMCHTAPHBIX YaCTHIL;
- BBIACJETL I'PyNIbl 3JICMCHTAPHBIX YaCTHUIL;
- IEPCUUCIIATD 3aKOHBI COXPAaHCHUA, KOTOPBIC BBIITOJIHAOTCA IIPU MTPEBPALICHUAX YaCTHIL,

- OINHCHIBATH IIPOLECCHl AHHUTWIALMM 4YacTUL W AaHTUYaCTULl M POXKICHUS DJIICKTPOH-
ITO3UTPOHHBIX I1aD;

- Ha3bIBaTh U CPABHHUBATH BU/bI (I)YHZ[aMeHTaJ'IBHBIX B321HMOI[CfICTBHI71;
- OIIKMCbIBATH POJIb YCKOpI/ITGHeﬁ QJICMCHTAPHbIX YaCTHIL;

- Ha3bIBaTh OCHOBHBIE BUJIbl YCKOPUTEIEH 3J1€MEHTAPHbBIX YaCTHUIL

Obyuaemblii ROIYYUM 803MONCHOCHb HAYYUMbCS

- NOHUMamv U O00BACHAMb YEIOCMHOCMb (QU3UUEeCKOl Meopul, pasiuiams paHuysbl ee
NPUMEHUMOCMU U MeCMO 8 POy Opy2ux ouuyecKux meopuil;

- elademv  npuemamu  NOCMPOEHUs  Mmeopemudeckux  O00KA3amenbCcme, a  makoice
NPOCHO3UPOBAHUSI OCOOEeHHOCMel NPOMeKaHus Qu3u4ecKux s6IeHUll U Npoyeccos Ha OCHOGe
NOJIYYeHHbIX MeopemudecKux 6b160008 U 00KA3amenbCms;

- Xapakmepu3oeamv CUCMEMHYIO C853b MeH Oy OCHOBONONALAIOWUMY HAYYHBLIMU NOHAMUAMU:
nPOCMPAHCMeE0, 8peMs, Mamepus (6eujecmeo, noie), O8udiceHue, Cuid, SHepeus;



- 8bI0GUCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOIALAIOWUX PUUUECKUX 3AKOHOMEPHOCmell
U 3aKOHO8;

- CAMOCMOAMENbHO NAAHUPOBAMD U NPOBOOUMb PuU3UYECKUe IKCNEPUMEHMbL,

- Xapakmepuzoeamsp 2100a1bHble NPOOIeMbl, CMosAwjue nepeod 4en08e4ecmeom: IHepeemuiecKue,
chipbesbie, IKON0UUecKUe, — U Poib PU3UKU 8 peuleHuy Jmux npooiem;

- pewams npaKmuKko-opUEeHMUPOBAHHbIe KAYECMBEHHbIEe U pPAcHemuble Quuueckue 3a0auu ¢
8bIO0POM  PU3UHECKOU MOOeNU, UCNONb3YSL HECKOJIbKO (QUUYECKUX 3AKOHO8 U Gopmyi,
CBAZLIBAIOWUX U3BECTHBIE (PUUYECKUE BETUUUHDL, 8 KOHMEKCTEe MENCNPEOMEMHbIX CA3ell;

- 00vACHAMb NPUHYUNBL pPAdOOMbl U XAPAKMEPUCUKU U3YYEHHbIX MAWuH, npudopos u
MEXHUYECKUX YCMPOUCm8,

- 00BACHAMb YCI06USI NPUMEHEHUs Qu3uueckux mooenel npu peweHuu @uauveckux 3aoau,
HAxXo0ums a0ek8amHyo npedyloHCeHHOU 3a0aye Gusuyeckyo Mooeib, papeuams npoodiemy Kaxk
HA 0CHOBe UMEIOWUXCA 3HAHUL, MAK U NPU NOMOUWU MEeMOO08 OYEHKU.

Ctpoenue BeesienHnoii

OOyuaeMblit HAyYUTCS

- IaBaTh OMpeACIICHHs MOHITUI: HeOecHas cdepa, FIKIUITHKA, HEOSCHBII KBATOP, MOJIIOC MUPA,
OCh MHpa, KpYI CKIOHEHHUS, TPAMOE BOCXOXKICHHE, CKJIOHEHHE, Mapajulakc, Mapcek,
aACTpOHOMHYECKAs] €IUHUIA, TEPUrenid, adenuid, COJHEYHOE 3aTMEHHE, JYHHOE 3aTMEHUEe,
IUTAHETHl 3E€MHOW TPYIIBI, IUIAHETHI-TUTAHTHI, ACTEPOHJI, METeop, MeTeopHT, (orocdepa,
CBETUMOCTh, TMPOTyOepaHell, myjbcap, HEHTPOHHAs 3Be3la, NPOTO3BE3[a, CBEPXHOBAs 3BeE3/a,
rajlakTHKa, KBazap, KpacHOe cMelleHue, Teopus bonbiioro B3pbiBa, Bo3pacT BeeneHHoid;

- BBIJICJIAITH OCOOCHHOCTH CHCTEMbI 3eMJIA-JIYHA;

- pacro3HaBaTh, MOJICIIMPOBATH JIYHHBIC U COJTHEUHBIE 3aTM CHUS,

- OOBSICHSITh IPUJIUBBI U OTJIMBBI;

- onuchkIBaTh cTpoeHrne COTHEYHON CHCTEMBI, IEPEUUCISATh TUIAHETHI U BUJIBI MAJIBIX TEIT;

- HOEpEUYHUCIATh TUIIUYHBIC TPYNIBlI 3BE3[, OCHOBHBLIC (1)H31/I‘—I€CKI/I€ XapaKTCpUCTUKU 3BEC31,
OMMUCBIBATH 3BOJJIOIUIO 3BC3/] OT POXKIACHUA 10 CMCPTU;

- Ha3bIBATbh CAMBIC SIPKUC 3BC3AbI U CO3BC3/1UA;
- ICPCUUCIIATH BUJIbI I'AJIAKTUK;

- BBIICJIATh MJICUHBIN MyTh CPEIU IPYTUX TaJaKTHK, ONpPeaeisTh MecTh COTHEYHONW CHUCTEMBI B
HEH;

- NPHUBOJIUTH KPATKOE H3JIOKCHHE TEOPUU bBONBIIOro B3phIBA W TEOPHH PACIIUPSIIOIICHCS
Bcenennoi.

Obyuaembvlii ROIY4UUM 803MONCHOCIb HAYYUMBCS

- NOHUMamv U O00BACHAMb YEIOCMHOCMb (QuU3UUEeCKOl Mmeopul, pasiudams paHuysbl ee
NPUMEHUMOCIU U MECMO 8 PAOY OpYeUX husuyecKux meopuii,

- elademv  npuemMamu  NOCMPOEHUs.  MeOpemuyeckux  OOKA3amenbCcms, d  makice
NPOCHO3UPOBAHU 0COOEHHOCMeEl NPOMEKAHUS QUIUYECKUX ABNEHUll U NPOYecco8 HAd OCHOBe
NOJIYYeHHbIX MeopemuiecKux 6b160008 U 00KA3amelbCmas;

- Xapaxkmepuszoeamv CUCMEMHYIO C853b MeHOy OCHOBONONALAIOWUMU HAYYHLIMU NOHAMULMU:
NPOCMPAHCMeo, 8pems, Mmamepus (geuecmeo, noie), O8UdliceHue, CUid, SHepeus;

- 8b106U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONOIALAIOWUX PUSUYECKUX 3AKOHOMEPHOCHmel
U 3aKOHO8;

- 00BACHAMb YCI08USL NPUMEHEHUs. (u3uueckux mooenel npu peuieHuu Quuveckux 3aoad,
Haxooums a0eKk8amHyo npedyloHCeHHOU 3a0aye husuyeckyo Mooeib, papeuams npoodiemy Kaxk
HA 0CHOBe UMEIOWUXCA 3HAHUL, MAK U NPU NOMOUWU MEeMOO08 OYEHKU.



MertanpeamMeTHbie pe3yJbTaThbl:
PerynsituBHbie YY/I:

O0vyyaronumiicss CMOXKET:
- CaMOCTOSATEJBHO ONPEICNSATh IEJH, CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 3aJ]a4H B

O6paBOBaTeHBHOﬁ ACATCIBHOCTH U ) KXU3HCHHBIX CUTYAIIUAX;

- OIICHUBATh PECYPCHI, B TOM YHCIIE BPeMs U JPYrue HeMaTepualibHbIe peCcypChl, HEOOXOAMMBbIC
JUTS1 NOCTUKEHUS TTOCTABJICHHOM paHee 1eNu;

- COIIOCTaBJIATh UMCHOIIIUECA BOSMOXXHOCTH 1 HCO6XOI[I/IMLI€ AJIL JOCTUKCHUS LETIN PECYPCHI;
- OMpeAcCIAThL HECKOJILKO HYTefI JOCTHUKCHUA IIOCTaBJICHHOM OCIn,

- 3a/laBaTb NapaMECTpPbl U KPUTCPUH, I1I0 KOTOPBIM MOXXHO OIIPCACIUTD, YTO I CJIb JOCTUTIHYTA,
- COINOCTaBJIATH HOJ'Iy‘leHHHﬁ pe3ysIbTaT ACATCIBHOCTH C MMOCTaBJICHHOM 3apaHee LCJIbIO,

- OLICHMBATh IOCJEICTBUS JOCTH)KEHUS IOCTABJIEHHOW LEIU B JEATEIbHOCTH, COOCTBEHHOM
KU3HU U KU3HU OKPYKAOIIUX JIFOJEH.

Ilo3naBareabnbie YY/:

OOVYUYaAOIUNCI CMOKET:

- KpUTUYECKH OLIEHWBATh U MHTEPIPETUPOBATH UH(YOPMAIUIO C PA3HBIX MO3HUILIUNI;
- pacrno3HaBaTh U GUKCUPOBATH IPOTUBOPEUUS B MUH(POPMALIMOHHBIX HCTOYHUKAX;

- HCIOJb30BaTh pAa3JIMYHBIE MOJEIBHO-CXEMATUYECKUE CpEACTBA JUIsl IPEACTABICHUS
BBISIBJICHHBIX B HH()OPMAIIMOHHBIX HCTOYHUKAX MPOTHBOPEUHUH;

- OCYIIECTBJATh Pa3BEPHYTHI MHPOPMAIMOHHBIA TIOMCK M CTAaBUTh HE €ro OCHOBE HOBBIC
(yueOHBIe U TIO3HABATEIILHBIE) 3a/1a4UH;

- UCKaTh ¥ HAXOAUTH 0000IIIEHHBIC CIIOCOOBI PEIICHUS 3a/1a4u;

- MPUBOJUTh KPUTUUYECKHE apryMEHTbI, KaK B OTHOUIEHMH COOCTBEHHOTO CYXJEHHUS, TaK U B
OTHOLICHUH JCUCTBUH U CYKAEHUHN APYTroro 4elnoBeKa;

- AHAJIM3UPOBATH U Hp606pa30BBIBaTI> HpO6HeMHO-HpOTI/IBOpCLII/IBI)Ie CUTyalluu;

- BBIXOIWUTH 3a pPaAMKHU y‘IC6HOFO npeaMera U OCYUICCTBIIATH ueneHanpaBneHHHﬁ ITOUCK
BO3MOKHOCTHU IIMPOKOIr'o N€PeHOCa CPCACTB U CII0CO00B HeﬁCTBHﬂ;

- BBICTpanBaTb WHJAHWBUAYAJIbHYIO O6pa3OBaTeHLHy10 TPaCKTOPHUIO, YUUTbIBAsA OIpaHUYCHHA CO
CTOPOHBI APYIUX YHaCTHHUKOB U PCCYPCHBIC OTHOIICHU A,

- MEHATh U yJIep)KUBaTh Pa3Hble MO3UIMK B [TO3HABATEIBbHOMN €ATENbHOCTU (OBITh YUEHHUKOM U
yuuteneM; (GopMmynaupoBaTh 00pa30BATENbHBIA 3alpoC M BBINOJHATH KOHCYJIbTaTHBHBIC
(GYHKIMM CaMOCTOSITENIbHO; CTaBUTh MpoOJieMy M paboTaTh HaJl €€ PEeLICHHWEM; YIpaBisATh
COBMECTHOM MTO3HABATEIbHOMN A€ATEIbHOCTBIO U TOJUUHSTHCS).

KommynukaruBubie YY/I:

O0vyYaronuMics CMOXKET:




- OCYILECTBIATH JENOBYI0 KOMMYHMKAIIMIO, KAK CO CBEPCTHMKAMHU, TaK M CO B3POCIBIMU (KaK
BHYTpPH 00pa30BaTeIbHON OpraHU3aliuy, TaK U 3a ee Mpeaeamu);

- IPY OCYIECTBJIEHUU IPYNIOBON pabOThl ObITh KAK PYKOBOAMUTENEM, TaK U WIEHOM MPOEKTHOU
KOMaH/bl B Pa3HbIX poJsiX (TeHepaTopoM Hjel, KpUTUKOM, MCHOJHUTENIEM, IPE3CHTYIOUM U
T.1.);

- Pa3BEpPHYTO, JOTMYHO M TOYHO M3JIaraTb CBOK TOUYKY 3PEHHUs C MCIIOJIb30BaHUE aJE€KBATHBIX
(YCTHBIX U MMHUCbMEHHBIX) SI3bIKOBBIX CPEICTB;

- pacro3HaBaTh KOH(JIMKTHBIE CUTYAIlMN U TPEAOTBPALIATh KOH(IUKTHI 0 UX aKTUBHOH (a3sbl;

- COrJacoBbIBATh IO3MIIMM WIEHOB KOMaHJpl B Ipouecce padoThl Haa  OOLIMM
MIPOAYKTOM/pEIIeHUEM;

- NPEeACTaBJIATh NMYOJMYHO pe3yJbTaThl MHIMBUIYAJIbHOM W TPYHIIOBOH JAEATENBHOCTH, Kak
repes 3HaKOMOM, Tak U Iepes HE3HaAKOMOW ayIUTOPUEH;

- monbupaTh MapTHEPOB JJsI JEJI0BOM KOMMYHHKALlMM, UCXOJsi W3 COOOpaKeHUMU
pe3yJIbTATUBHOCTU B3aMMOJECHCTBUS, 4 HE JIMYHBIX CUMIIATUI;

- BOCIIPUHUMATh KPUTUUYECKUE 3aMeUaHusl KaK pecypc COOCTBEHHOIO pa3BUTHS;

- TOYHO U eMKO (hOpPMYJIMPOBATh KaK KPUTHUECKHE, TaK U OJOOpUTENIbHBIE 3aMEUaHus B ajipec
Jpyrux JIoJeil B paMKax JeloBod M 00pa3oBaTEeNbHOM KOMMYHHKAllMU, H30eras Hmpu 3TOM
JIMYHOCTHBIX OLICHOYHBIX CY)KJICHHI.

3 Conep:xanue yueOHOro npeamera
Kypc ¢usuku 11 kimacca B mpuMepHO# mporpaMMme CTPYKTYpPUPYETCS Ha OCHOBE CIEIYIOLIMX
pas3einos:

OCHOBBI JIEKTPOAMHAMUKH (IIPOJIOIKEHUE) -9 YacoB
Konebanus u BoHbI- 15 yacos
OnTuka -13 yacos
OCHOBBI crienuagIbHONH TEOPHUH OTHOCUTENBHOCTH -3 Yaca
KsanrtoBas ¢usuka- 17 yacoB
Crtpoenne Bcenennoii- 5 yvacos

IToBTOpeHue — 4 yaca

Peseps -2 waca
S B3sana: 1 yac U3 pe3epBa BpeMEHU Ha MPOBEAEHHE BXOIHON KOHTPOJIbHOM paboThl 3a 10 Kiacc.
N3 pesepBa Bpemenu 1 yac Ha mpoBeneHre mpoMexxyTouHou arrectanuu (BITP)

OcHOBBI VIEKTPOANHAMUKH (IIPOI0JIKEHUE)

MaruuTHOe nojie. BeKkTop MaroHuTHOM MHAYKUMU. [[puHIUIT Cyneprno3uiuy MarHUTHBIX MOJIEH.
MaruuTHO€ 10Ji€ TPOBOJHUKA C TOKOM. /[efiCTBHE MAarHUTHOIO MOJISl HA IPOBOJHUK C TOKOM U
IBUKYIIYIOCS 3apshkeHHYyro yactuly. Cuna Amnepa u cuiia JlopeHua.

[loTok BekTOpa MAarHUTHOM WHIYKLUMH. SIBJIeHHME SJIEKTPOMAarHUTHOM MHAYKIMH. 3aKOH
UIEKTPOMAarHuTHOM MHAYKIMH. DJIC mHAyKIMK B ABMKYIIMXCS TpoBoaHMKax. [IpaBuio Jlenna.



SIBnenue caMOuMHIYKUMU. MHIYKTUBHOCTb. DHEPrus 3JICKTPOMArHUTHOIO MoJisi. MarHuTHbie
CBOICTBa BEIECTBA.

JlaGoparopHble paboOThL:

JIaGopaTtopHas padora Nel «M3mepeHue Cribl B3aUMO/ICHCTBHS KAaTyIIKA C TOKOM U MarHuTay
JIabopaTtopHas padora Ne2 « MccnenoBaHue sIBICHUS DIEKTPOMATHUTHON MHIYKITHI
Kosebanus u BoJHBI

Mexanuueckre Kojie0aHWs W BOJHBI. AMIUIMTYJda, MEpUoN, YacTora, (asza KoiaeOaHM.
[TpeBpamienns SHEPrun NpH KoJaeOaHUIX. BoinyoicoenHvle Konebanus, pe3oHaHc.

HOHepe‘IHBIe U MPOAOJIbHBIC BOJIHBI. 9Hepr1/m BOJIHBI. I/IHTep(bepeHum{ u ZII/I(bpaKI_H/ISI BOJIH.
3ByKOBBIC BOJIHBI.

OnexTpomaruutHele kosneOaHus. KonebatenpHbli KoHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE
KoneOaHus. BbIHYyXJI€HHbIE 3JIEKTpOMarHuTHbele KoneOaHus. Pe3onaHc. IlepemeHHBIH TOK.
Konzaencarop u karymika B Lienu nepeMeHHoro toka. [IpousBoncrso, nepenaya u norpediaeHue
3JIEKTPUYECKOI 3HEpruu. DiieMeHTapHas Teopus TpaHcpopMaTopa.

DOnexkTpoMarHuTHoe nose. BuxpeBoe »snekTpuueckoe Mmojie. DJIEKTPOMArHUTHBIE BOJHBIL.
CBolicTBa 3JEKTPOMArHUTHBIX BOJH. JlMama3oHbl 53JIEKTPOMAarHUTHBIX M3JIy4YEHUH M HUX
MPAKTUYECKOE IpUMEHeHUE. [[pUHIUITBI paInOCBS3U U TEIEBUICHHUS.

JlaGoparopHble paboOThL:

JlabopatopHasi pabora Ne3 «OmpeneneHue yCKOpeHUS CBOOOIHOIO Maj€HUs TPU T OMOIIU
MasITHUKA)

OnTtuka
I'eomerpuyeckass ontuka. [IpsMonmHeiiHOe pacmpocTpaHEHHE CBeTa B OJHOPOIHOM cpene.

3aKoHBl OTpakKeHUs M mperomiieHus cBera. IlomHoe BHyTpeHHee oTpaxeHue. OnTuyeckue
puOOpHI.

Bonnosrie cBoiictBa cBera. Ckopocth cBera. HWurepdepenuus cBera. KorepeHTHOCTb.
Hudpakuus ceeta. [lomstpuzamus cBera. Jucnepcust cBeta. I[IpakTrdyeckoe NpUMEHEHHE
3JIEKTPOMArHUTHBIX U3JTy4EHUH.

JlaGopaTopHble pabOThL:

JlaGopaTtopHas pabora Ne4 «OrnpeneneHue mokasaress NpeaoMIICHUs CPEabI»
Jlabopatopnas padota Ne5 « Onpenenenue GOKyCHOrO pacCTOSIHHS COOMPAIOIIECH JTMH3BI)
JlabopaTopnas pabora Ne6 « Onpenenenue JIMHBI CBETOBOM BOJHBI»
OcHOBBI cHIeNMATBHO TEOPUH OTHOCHTEILHOCTH
HBapnaHTHOCT, MOIYJNSi CKOPOCTH CBeTa B Bakyyme. [IpuHIMI OTHOCUTEIHLHOCTH
OitHireitna. [lpocmpancmeo u epems 8 cneyuanbHou meopuu OmMHOCUMENbHOCMU. DHEPeUs U

umnyve c600600nol yacmuysvl. CBsI3b MacChl U HEPruu CBOOOJHOM YaCTULIbl. DHEPrUs MOKOS.

KBanroBas ¢pusuka
[IpenMer u 3a1auu KBaHTOBOW (DPUBUKH.

TerutoBoe uznydenue. PacnpeneseHre s3Hepriuu B ClieKTpe aOCOMOTHO YSPHOTO Tela.

I'unoreza M. ITnanka o kBantax. @oroaddext. OnbiTel A.I'. CToneroBa, 3akoHbI GoTO3PdeKTa.
VYpaBHeHue A. DifHiuTeliHa 1711 poTrodPdexra.



®oron. Onwiter I1.H. JIebenea u C.M. BaBwioBa. I'mmore3a JI. ge bBpoiins o BOJHOBBIX
cBoicTBax yacTull. KopnyckyssipHO-BOJHOBOM Ayanu3M. /[aBieHue cBera.

Mogenu ctpoenust aroma. OO0bsSCHEHUE JIMHENYATOro CreKTpa BOJOpO/ia Ha OCHOBE KBAHTOBBIX
noctynatoB H. bopa. CnoHTaHHOE M BBIHYXIEHHOE U3JTyUYE€HUE CBETA.

CocraB u cTpoeHmne aToMHOro sapa. Mzoromnsl. Snepusie cuibl. Jedhekt Mmacchl u dDHEPrust
CBSI3M SApa.

3aKOH paJuMOAaKTUBHOrO pacmazga. SlnepHble peakuuu, peakiuu JAejieHns M cuHTe3a. LlermHas
peakuus neneHus snaep. SAnepHas sHepreruka. TepMosIepHbIl CUHTES.

3H€M€HTaprI€ YaCTHUIIHI. qDYHI[aMeHTaJIBHBIC B3aI/IMO,Z[eI>'ICTBHSI. YCKOpI/ITeHI/I 9JICMCHTApPHLBIX
qacTul.

Jlaboparopuble pabOTHL:

JlaGopaTtopHas pabota Ne7 «HalmoieHre CIUIOMIHOTO U IMHEHYaToro CrieKTpOB»

JIaGopaTtopHasi paboraNe8 « OrmnpeneneHre UMIyIbCa W DHEPrHUH YACTHIIBI MPU JABMKEHUU B
MarHutHOM Tosie» (mo ¢otorpadusm) Tak Kak HET HEOOXOAUMOro OOOpYHOBaHHS IS
npoBezieHus jabopaTopHoil paboThl «MccnenoBaHue crekTpa BOAOPOAa», TO BMECTO HEE s
MIPOBOXY YPOK pElIeHUs 3a1a4

Crpoenue Beenennoit
[IpumeHUMOCTh 3aKOHOB (PM3UKH IS OOBSCHEHHS NPUPOABI KOCMHUYECKUX OOBEKTOB.

ConHeuHast cucteMa. 3Be3JIbl M MCTOYHMKU WX SHeprud. Knaccudukanus 3Be3n. DBOIOIUS
CoJHna 1 3Be31.

lanaktuka. Jlpyrue ramakTuku. IIpocTpaHCTBEHHO-BPEMEHHBIE MAcCIITa0bl HAOII0IaeMOi
Bcenennoii. [Ipencrasienue 06 3Bosronuu BeenenHoid.
TemaTu4eckoe IJIAHUPOBAHUE

Ne Ha3Banue Tem KosimuecTBO 0TBOAMMBIX 4aCOB
1 OCHOBBI 3JIEKTPOAMHAMUKH (IIPOJOIKEHHUE) 9
2 Konebanus v BOJIHBI 15
3 Orntuka 13
4 OCHOBBI crielIMaIbHON TEOPHH OTHOCUTEIBHOCTH 3
5 KBanrtoBas (usnka 17
6 Crtpoenue Bcenennoit 5
7 [ToBTOpEHue 4
8 Peseps 2
HUTOTO 68

4 KajeH1apHO-TeMaTHYeCKHid IJ1aH

1 yeTBepTH

No/Ne Hara Jara HanmeHnoBaHus pa3aenoB/TeMbl Hcnoan3oBanue




IJIaH. paxkr. YPOKOB o0opynoBaHus
LHeHTpa

eCTeCTBEHHOHAay4
HOWM 1
TEeXHOJIOTHYeCKOM
HAINlPaBJIEHHOCTEH
«To4ka pocra»

OCHOBBI 2J1eKTPOANHAMHU KU (NTPO0JKeHUE) (9 YacoB)

MarnuTtHoe noJie (5 yacoB)+14 BX0o/AHAsi KOHTPOJIbHAsA padoTa

1 BBOHBIN HHCTPYKTAX 1O OXpaHe TPyaa. Hudposas
B3aumogeiictBue TOkOB. MaruutHoe noJse naGopaTopus
Toxa y4eHHUYecKast
2 Bektop MarHuTHOM MHAYKUMH. JInHUN

MarHuTHOW MHAyKUuu Pemrenne 3anau

3 Monynbs BEKTOpa MArHUTHON MHIYKIUU.
Cuna Amnepa

4 JlabopartopHas padora Nel «M3mepenue
CHJTBI B3aMMOJICH CTBHS KaTYIIKU C TOKOM U
MarHuTa

3) JleficTBME MarHUTHOTO I10JIS HA ABUXKYILUNCSA
3apsn. Cuna Jlopenna

BHCKTPOMaFHI/ITHaH HHAYKIUA

(4 yaca)

6 SIBneHME 3JIEKTPOMAarHUTHONW MHYKLIHH.
MarnauTtHblid ToTOK. HanpaBnenue
MHIYKIUMOHHOrO ToKa. [IpaBuio Jlenua

7 JlabopaTopHas pabora Ne2 «MccinenoBanue
SIBJICHUS 3JIEKTPOMArHUTHOM WHIYKIIUU

8 BxopaHast KoHTpOJbHas pabora

9 3aKOH 3J1eKTpOMarHuTHo nHAyKuu. JJC
WHIYKIIUU B ABMKYIIUXCS TTPOBOTHUKAX.
Camounnykuusa. UHIyKTUBHOCTb. DHEprus
MarHUTHOTO MOJISl TOKa. DJIEKTPOMArHUTHOE
noie

10 Kontponbshas padora Nel mo teme
«DIeKTpOMarHUTHASI MHIYKITHSD)




Kose6anus u Bosnbl (15 yacoB)

Mexanuveckue Kojedanus (3 uaca)

11

CB0OOHBIE U BBIHYK/IEHHBIE KOJ€OaHUSI.
VYcnoBre BO3HUKHOBEHUS CBOOOIHBIX
KoneOaHuit MaTemMaTHuecKuil ¥ Mpy>KUHHBINA
MasTHUK. /[uHamMuKa KonebaTeabHOro
JBUKEHHUS

12

IIepBHYHBIIN MHCTPYKTaX IO OXpaHE TPy1a Ha
paboueMm mecte. JlabopaTtopHas pabora Ne3
«OnpeneneHue yCKOpeHus CBOOOJHOr O
NaJIeHUs IPY TOMOIIM MasITHUKA

13

IMapmonnueckue xonedanus, dasza
koneOanuil. I[IpeBpalenue sHepruu npu
rapMOHMUYECKHX KosebaHusx. Pe3onanc u
O6oprba c HUM

DJIeKTpOMarHUTHBIE KoJiedanus (5 yacoB)

14

Pemenue 3anau. lapmoHnveckue koneOaHus,
¢a3za xonebanuil. [IpeBpaiienue sHepruu npu
rapMOHMYECKUX KojiebaHusax. Pesonanc u
O6oprba ¢ HUM

Hudposas
nabopaTopus

y4YEHUYECKAS

15

AKTHBHOE conpoTHUBIIeHHE. JlelicTByIOIIIEE
SHAYCHHUEC CHUJIbI TOKA U HAIIPSXKCHU .
EmkocTs 1 HWHAYKTUBHOCTD B IICIIN
NEPEMEHHOI 0 TOKa

16

Pe3oHaHC B 2JIEKTpUYECKON LU

17

['eHeprpoBaHue 3JIEKTPUIECKOIN SHEPrUH.
TpanchopmaTopbl

18

Pemenne 3agau

Mexanunvyeckue BOJIHBI (3 yaca)

2 4eTBEepPTH

19

Bonnosesle sBienus. Pacnpocrpanenus
MEXaHHYECKUX BOJIH

20

Jnuna BomHbl. CKOPOCTH BOJIHBI

21

Bonnsl B cpene. 3ByKOBbI€ BOJIHBI

DJIeKTPOMATHUTHBIE BOJIHBI (4 yaca)




22

N3nyyeHune 351eKTPOMarHuTHHIX BOJIH.
I110THOCTB TOTOKA 3JIEKTPOMAarHUTHOT' O
W3IIy4EHUS

23

N3o6perenue paguo A.C.ITomoBbiM.
ITpuHUIMIIBI paaOCBSI3U

24

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
PacnipocTpanenue paaroBoH.
Pannonokauus. [lonatue o TeneBUACHUN.
Pa3BuTHE cpencTB cBs3u

25

Kontponsnas padora Ne2 «Konebanus un
BOJIHBI»

Ontuka (13 yacoB)

CaeTtoBble BOJIHBL. 'eoMeTprueckast u BosiHOBast onTuka (11 yacos)

26

PasBuTHe B3rs10B HA TPUPOTY CBETA.
Cxopocts cera. [Ipunnun ['tolirenca. 3akox
OTpa’KEeHHUs CBETa 3aKOH IMPEOMJICHHSI CBETA.
[TonHOE OTpaxenue

27

[lepBUYHBIN HHCTPYKTaX 110 OXpaHe TpyJa Ha
pabouem mecre. Jlabopatopnas padoTta Ned
«M3Mepenue mokasarelns IpeIoMICHUS
CTeKJIa»

28

OnTrueckue npudopsl. JInnzsl. opmyna
TOHKOW JUH3LL. YBEIUUEHUE JINH3EI

29

KonTtponbHas pabota 3a 1 nmosyroaue

30

IlepBUuHBIM MHCTPYKTAX 10 OXpaHE TpyAa Ha
pabouem mecre. JlabopaTopHas padbora Ne5
«OrmpeneneHre ONTUYECKON CUIIBI IMH3BI U
(OKYCHOT'O pacCTOSIHUS COOMPAIOIIICH
JIMH3BD)

31

,Z[I/ICHepCI/IH CBCTa.

32

WuTepdepeHnrs MexaHnuecKUX BOJIH U
ceta. [Ipumenenue unTepdepeHIum.

33

Judpaxiiusi CBETOBBIX BOJIH.
JudpakunonHas peméTka

34

IlepBUYHBII HHCTPYKTAXK MO OXpaHE TPyAa Ha
pabouem mecte. JlabopatopHas pabota Ne6
«3MepeHue JUIMHBI CBETOBOM BOJIHBI

3 yeTBepThH

35

[Honspusanus ceera.




36

KonTponsHas padora Ne3 «CBeToBbie
BOJIHBI»

N3nyyeHus u cnekTpsl (2 yaca)

37 Bunel nznmyuenuii. icTouHuku cBeTa.
CrexTpsl ¥ CIEeKTpaTbHBIC almapaThl.
CrnekTpaJIbHbIN aHAINU3

38 WndpakpacHoe u yapTpaduoneToBoe
n3nydeHus. PentrenoBckue nyun. [lkana
AJIEKTPOMArHUTHBIX BOJH

OcHOBBI CHIEIHAIBHOMH TEOPUH OTHOCUTEIBHOCTH (3 yaca)
39 [Toctynatel TEOpUN OTHOCUTEIBLHOCTH.
40 PensituBHCTCKAs AMHAMUKA
41 CBsI3b MEXKYy MacCcoi 1 dHEepruein
KBanroBas ¢usuka (17 yacos)
CaeToBbI€e KBaHTHI (5 4acoB)

42 ®ororddext. YpaBHeHHE DWHIITEHHA.

43 ®dotonsl. [Ipumenenne Gpororddexra.

44 JlaBnenue cBera. XUMHUUYECKOE JICHCTBUE
CBeTa.

45 Pemenue 3anay no reMe «CBETOBbIE KBAHThI»

46 KonTponbhas pabora Ned o teme
«CBeTOBbBIE KBAHTBI»

AtomHas ¢pusuka (3 yaca)

47 Crpoenue atoma. OnbiTel Pesepdopaa.
[Tnanerapnas moagens atroma. KBantoBbie
noctynatel bopa. Jlazepsi.

48 IlepBUYHBII HHCTPYKTAXK MO OXpaHE TPyAa Ha
pabouem mecre. JlaGopatopHas padorta Ne7

« HaGmotenue CcrjiomHoro u JMHEHYaToro
CTIIEKTPOBY
49 Pemenue 3anau

Du3uka aTOMHOIO0 siapa (7 yacoB)




50

MeToapl perucTpanuu 3J1eMeHTapHbIX
yactul. Buabl paJuoaKTUBHbBIX U3JIy4EHUN.
PannoakTuBHBIE TPEBPALLEHNS. 3aKOH
paauoakTuBHOrO pacnazaa. [lepuon
HoJIypacnaja.

51

CtpoeHue aTOMHOT0 A7pa. DHEPrust CBSI3U
anep. M3orormsbl.

52

BIIP

53

IIepBHYHBIIN MHCTPYKTaX IO OXpaHE TPy1a Ha
pabouem mecre. JlabopaTopHas padora Ne8
«OnpeneneHne UMITYIbca U SHEPTHH
YaCTHUIBI TP JIBUKEHUH B MArHUTHOM TI0JIE»

54

Snepuble peakuuu. Jlenenue aaep ypaHa.
LlenHble ssnepHbIe peakuuu. S aepHblii
pEaKkTop.

4 yeTBEepPTH

55

Tepmosaepusie peakunu. [Ipumenenne
AJIEPHOM dHEPreTUKU. brosornueckoe
JIEUCTBUE paIHAIUU.

56

KonTponbsHas padora NeS5 o teme «ATomMHas
¢busuka. du3mka aTOMHOTO SAPa»

DJieMeHTapHbIe YacTHLHI (2 Yaca)

57

duzuka saem CHTAPHLIX YaCTHII.

58

Envnas ¢pusnueckas kapTHHA MUpa

Crpoenue Beenennoii (5 yacos)

59

Crpoenne ConneuHoil cucrembl. Cucrema
3emus-Jlyna.

60

O6mue ceenenus o Comune. McrouHuku
SHEpPruu u BHyTpeHHee ctpoeHue ConHia.

61

Hama IN'anakuka. [Ipoucxoxnenue u
SBOJIIOLUS TAAKTHK U 3BE3I.




62

Haima [Namaktiuka. Mecto CostHeuH O
cucteMsbl B ['anaktuke Mneunsiid [1yTh.

63 Teopus bomabiioro B3peiBa 1

pacumpsronieiica Beenennoi
IHoBTOpeHue (4 yaca)

64 [ToBTOpeHue no reme «MexaHuyeckue
SIBIICHUSI

65 IToBTOpeHue o teme «MexaHnuecKkue
KOJIeOaHUSI U BOJIHBI»

66 [ToBTOpenue no Tembl «ONTHKA

67 [ToBTOpenue no reme «MonekynspHast
(¢u3nKa U TEPMOINHAMUKA»

68 Ypok 00001IeHNs U CHCTeMaTH3aIlu1 3HAHU I




