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1. MMAHUPYEMBIE PE3YJIbTATbl OCBOEHUA YHYEBHOIO NPEAMETA

lMpoepamma roseonssiem dobumscs Cnedyfou(ux pe3yribmarmog OC80€HUA:

JInyHoCcTHbIE pe3ynbTaThl B cpepe OTHOLIEHMN oby4yalolmxcs K cebe, K cBOeMy 340pPOBbHO, K MO3HaHUIO cebs:

-opueHTaumns oby4alomxca Ha LOCTWXKEHWE JMYHOrO CYacTbd, peanu3aumio NO3UTUBHBIX XXU3HEHHbLIX MNEePCrneKTUB, WMHULMATMBHOCTD,
KpeaTUBHOCTb, FTOTOBHOCTb M CMNOCOBHOCTb K JIMYHOCTHOMY CaMOOMNpeAerneHmnto, CoCOGHOCTb CTaBUTb LIENW U CTPOUTL XKU3HEHHbIE NNaHbl;

-FOTOBHOCTb W CrNocobHOCTb o0becneuntb cebe u cBoMM ONU3KMM OOCTOMHYK >XU3Hb B MNPOLECCE CaMOCTOSTENbHOW, TBOPYECKOW U
OTBETCTBEHHOWN AEATENbHOCTH;

-FOTOBHOCTb M CMOCOGHOCTb OOy4alWMXCA K OTCTaMBaHUIO NIMYHOrO AOCTOMHCTBA, COOCTBEHHOrO MHEHWsi, TOTOBHOCTb M CMOCOBHOCTb
BblpabaTbiBaTb COOCTBEHHYO MO3MLMIO MO OTHOLUEHMIO K OBLLECTBEHHO-NONIMTUYECKUM COBBITUAM NPOLUSIOrO U HAaCTOSLLEro Ha OCHOBE OCO3HaHUSA U
OCMbICITIEHNA NCTOPUN, OYXOBHbIX LEHHOCTEN U OOCTUXKEHUA HALLEN CTPaHbI;

-FOTOBHOCTb M CMOCOGHOCTb OBy4aloLMXCA K CaMOpPa3BUTMIO M CAMOBOCMUTAHUIO B COOTBETCTBMM C OOLiEeYernoBe4EeCKMMM LIEHHOCTAMU U
noeanamu rpaxgaHckoro obuiectBa, MNoTpebHOCTb B (PU3NYECKOM CaMOCOBEPLLUEHCTBOBAHUM, 3aHATUSAX CMOPTMBHO-0300POBUTENLHOM
DEesATenbHOCTbIO;

-MPUHATME N peanu3aunsl LEHHOCTEN 340POBOro n 6e3onacHoro obpasa Xu3Hu, 6epexHoe, OTBETCTBEHHOE U KOMMETEHTHOE OTHOLUEHME K
CcOBCTBEHHOMY hU3NYECKOMY U NMCUXOSTOrMYECKOMY 340POBbIO;

-HeNpusaTME BpeaHbIX MPUBbIYEK: KypeHUsl, yNnoTpebneHnst ankoronsi, HapkoTUKOB.

INnyHocTHbIE pe3ynbTaThl B chepe oTHOWEHUM obyyarowmxcs K Poccuu kak k PoguHe (OteuyecTBy):

-poccunckasl MOEHTUYHOCTb, CMOCOBHOCTb K OCO3HAHUIO POCCUIACKON MAEHTUYHOCTM B MOMMKYNbTYPHOM COLMYME, YyBCTBO MPUYACTHOCTU K
NCTOPUKO-KYNbTYPHON OBLLHOCTM POCCMICKOro Hapoda v cyabbe Poccum, naTpuoTuam, roTOBHOCTL K CriykeHuto OTeyecTBy, ero 3awmre;

-yBaXKeHue K CBOeMy Hapofy, YyBCTBO OTBETCTBEHHOCTWU nepen PoamHon, ropoocTn 3a CBOW Kpau, cBolo PoauHy, npolunoe v HacTtosiee
MHOroHaumMoHanbHoro Hapoga Poccun, yBaxkeHue K rocyaapCcTBeHHbIM cumBonam (rep®, dnar, rmvH);

-(bopmupoBaHMEe yBaxKeHUS K PYCCKOMY SA3blKY Kak rocygapCTBeHHOMY A3blky Poccuinckon degepauun, SBnsaoLEMYCAS OCHOBOWN POCCUNCKON
NMOEHTUYHOCTM U rMaBHbIM (DaKTOPOM HaLMOHANbHOIO CamoornpeaeneHms;

-BOCMUTaHME YBAXXEHUA K KyNnbType, A3blkaM, Tpagnuumnsam n obbldasim Hapogos, npoxusarowmx B Poccumnckon ®egepaumn.

JInyHoCcTHbIE pe3ynbTaThbl B cpepe OTHOLWEHMA O0y4aloLWKnXCs K 3aKOHY, rocyAapCTBY U K rpaXXaaHCKOMY oOLecTBY:

-TPaXXOAaHCTBEHHOCTb, TrpaXdaHCKass MNo3uUMA aKTUBHOIO M OTBETCTBEHHOrO 4neHa pOCCUMMACKOro obulectBa, OCO3HAoLWEro CBOuU
KOHCTUTYLUMOHHbIE MpaBa U 00S3aHHOCTM, yBaXkaloLIEro 3akoH M MpaBonopsigoK, OCO3HAHHO MPUHMMAIOLWEro TPaAULUMOHHbIE HaUMOHANbHbIE U
obLieyenoBeveckne ryMaHMCTUYECKME U AEMOKPATUYECKME LLEHHOCTU, TOTOBOrO K Y4acTUIO B OOLLLECTBEHHOM XN3HWY;

-NMpU3HaHME HEOTYYXKOAEMOCTU OCHOBHbIX MpaB M CBOOOA YenoBeka, KOTOpble MpuHagnexatT Kaxaomy OT pPOXAEHMs, FOTOBHOCTb K
OCYLLECTBIIEHNIO COBCTBEHHBIX NpaB 1 cBobog 6e3 HapyleHust npas 1 ceBoboa ApyrMx Nuy, roTOBHOCTb OTCTaMBaTb COOCTBEHHbIE NpaBa 1 cBO6oAbI
YyernoBeka 1 rpaxgaHnHa corfacHo obLienpu3HaHHbIM NpYHLUMNaM U HOpMaM MeXayHapoAHOro npasa n B cooTBeTcTBUM ¢ KoHcTuTyumen Poccuiickon
depnepauun, NnpaBoBas 1 NONUTUYECKAs rPAMOTHOCTb;

-MUPOBO33pEHME, COOTBETCTBYIOLLLEE COBPEMEHHOMY YPOBHIO PA3BUTUSA HAYKn 1 0OLEeCTBEHHOWN NPaKTUKM, OCHOBaHHOE Ha Auarnore KynbTyp, a
Takke pasnuyHbix opM 06LLECTBEHHOIO CO3HAHMSA, OCO3HaHMEe CBOEro MecTa B NOMMKYIbTYPHOM MUpE;

-MHTEepUopm3aLma LEHHOCTEN AEMOKPATUM U CcoLmanbHOM CONMMAAPHOCTU, TOTOBHOCTb K AOFOBOPHOMY PEryNIMPOBaHUIO OTHOLLUEHWIA B rpynne
Unn coumnanbHOM opraHmsaunm;



-FOTOBHOCTb O0YyYaloLMXCA K KOHCTPYKTUBHOMY Y4acTUO B MPUHATUW PELLUEeHUR, 3aTparMBarolimx UX npasBa M MHTEpPeChbl, B TOM 4ucne B
pasnnyHbIX hopmax obLecTBEHHOW caMoopraHn3aumm, camoynpaBrieHnsi, 06LLEeCTBEHHO 3HAYMMON OeATENbHOCTY;

-NPUBEPXXEHHOCTb MAEAM WHTEepHauMoHanu3mMa, ApYyxObl, paBeHCTBa, B3aMMOMNOMOLLWM HAapOOoB; BOCNUTAHWE YBaXXUTENbHOrO OTHOLUEHMS K
HaUMOHanbHOMY AOCTOUHCTBY NoAen, X YyBCTBaM, PENUIMO3HbIM YOexaeHUAM;

-rOTOBHOCTb 0BYy4YaloLWMXCH MNPOTUBOCTOATbL WAEONOrMM 3JKCTpeMU3Ma, HauuoHanuama, KceHodobun; Koppynuuw; AUCKPUMUHaAUMKM Mo
coumarnbHbIM, PENUIMO3HbIM, PacoBbIM, HAUMOHaNbHbBIM NPU3HaKaM 1 ApYrMM HeraTMBHbIM CcounanbHbIM SBAEHUSIM.

JInyHoCTHbIE pe3ynbTaThbl B chepe OTHOLEHMA O0yYaloLWUNXCA C OKPYXKaloLWMMN N0AbMU:

-HpaBCTBEHHOE CO3HaHMe W NoBedeHMe Ha OCHOBE YCBOEHUSA 06LleYvernioBe4eckuX LEeHHOCTEW, TONepaHTHOro CO3HaHUA M noBedeHus B
NONMKYNbTYPHOM MUpE, FTOTOBHOCTW 1 CMOCOBHOCTM BECTW Ananor ¢ ApYrMMuy noabMuy, 4OCTUraTb B HEM B3aUMOMNOHMMaHUS, HaxoanTb obLume Lenu un
COTPYAHMYATb A58 UX JOCTUDKEHUS;

-MPUHATNE TYMAHUCTUYECKUX LLIEHHOCTEN, OCO3HAHHOE, YBaXutenoHoe 1 obpoxenaTenbHOe OTHOLIEHWE K APYroMy YenoBeKy, ero MHEHWIO,
MUPOBO33PEHMNIO;

-CMNOCOBHOCTb K CcoMnepexmBaHuio U (HOPMUPOBaHUE MNO3UTMBHOMO OTHOLUEHUSA K foasaM, B TOM 4YMCMEe K fvuam C OrpaHuYeHHbIMU
BO3MOXHOCTSIMU 340POBbS M MHBanuaam; 6epexHoe, OTBETCTBEHHOE N KOMMETEHTHOE OTHOLLUEHNE K PU3NYECKOMY 1 NCUXONOrM4YEeCKOMY 340POBbLIO
Apyrux niogen, yMeHne okasbiBaTb NEPBYIO MOMOLLb;

-(bopMMpOBaHME BbIPAXEHHON B MOBEOEHUN HPABCTBEHHOW MO3UUUKW, B TOM YMCNe CMNOCOBHOCTM K co3HaTenbHOMYy Bblbopy [o06pa,
HPaBCTBEHHOIO CO3HaHWsi U MOBEAEHNSI HA OCHOBE YCBOEHUS 0bLLevenoBeqeckux LeHHOCTEN N HpaBCTBEHHbIX YyBCTB (4eCTUW, Aonra, CNpaBeanuBoCcTy,
Murocepans n apyxenobuns);

-pa3BuTME KOMMETEHUNA COTPyAHNYECTBa CO CBEPCTHUKaMW, AeTbMU MNajlwero Bo3pacTta, B3pocrbiMu B obpa3oBaTenbHON, 06LeCTBEHHO
nonesHou, y4ebHo-nccneqoBaTenbCKon, NPOEKTHON N APYrMX BUAAX OeATENbHOCTU.

JNInyHocTHbIE pe3ynbTaThbl B cpepe OTHOLWEHMA O0y4aloWKUXCS K OKpyXatoleMy MUPY, XKUBOW Npupoae, XyA0XeCTBEHHOM KynbType:

-MUPOBO33pEHME, COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO Pa3BUTUS HaYKW, 3HAYMMOCTM HayKW, FOTOBHOCTb K Hay4YHO-TEXHUYECKOMY
TBOPYECTBY, BfnageHne JOCTOBEPHON MHpOpMaLmen 0 NnepeioBbIX AOCTWKEHUAX N OTKPLITUAX MUPOBOW N OTEYECTBEHHOM HayKW, 3aUHTEPEeCOBaHHOCTb
B Hay4HbIX 3HaHUAX 06 ycTponcTee Mypa 1 obLecTBa;

-FOTOBHOCTb M CMOCOBHOCTL K 06pa3oBaHuio, B TOM 4ucne camoobpasoBaHWo, Ha MPOTAXKEHUM BCEW XMU3HWU; CO3HATENbHOE OTHOLIEHME K
HenpepbIBHOMY 06pa30BaHNIO KaK YCIOBMIO YCMNELLHOW NMpodeCcCUoHarnbHOM 1 0BLLECTBEHHON OEATENBHOCTY;

-aKonoruyeckas Kynotypa, 6epexHoe OTHOLLEeHWUS K pOAHOWN 3emMne, NpupoaHbiM 6oraTtctBam Poccun 1 Mypa; NOHMMaHue BITMSIHUS coLmarbHO-
39KOHOMMYECKMX NPOLECCOB Ha COCTOSAHWE NPUPOAHON N coumMarnbHOWM cpefbl, OTBETCTBEHHOCTb 3a COCTOSIHME MPUPOOHbLIX PECYPCOB; YMEHUSA U HABbIKU
pa3yMHOro NpMpoAonoNb30BaHWs, HETEPNMMOE OTHOLLIEHME K AEACTBUSAM, NPUHOCALLMM Bpe 3Konorumn; npuobpeTeHne onbitTa 3KONoro-HanpasneHHON
AEesATerNbHOCTY;

-3CTeTUYECKOEe OTHOLIEHMS K MUPY, FOTOBHOCTb K 3CTETUYECKOMY 0ByCTpOmnCTBY COBCTBEHHOrO BbiTa.

JInyHOCTHbIE pe3ynbTaTbl B chepe OTHOLUEHU ODYy4aroLWMXCs K CeMbe U poauTensam, B TOM YMCrie NOANOTOBKA K CEMENHOW XXU3HMU:

-OTBETCTBEHHOE OTHOLLUEHME K CO34aHMI0 CEMbM HA OCHOBE OCO3HAHHOIO MPUHATUS LLEHHOCTEN CEMENHOW XXN3HM;

-MONOXUTENbHBIN 06pa3 cembu, poanTensCTBa (OTLOBCTBA U MAaTEPUHCTBA), MHTEPUOPU3aUns TPAAULNOHHBLIX CEMENHbIX LEHHOCTEMN.

JInyHocTHbIE pe3ynbTaThl B chepe OTHOLIEHUS OOy4aloLWMXCA K TpyAay, B chepe coumnanbHO-IKOHOMUYECKUX OTHOLLEHUN:

-yBaXeHue Ko BceM popmamM COBCTBEHHOCTW, FOTOBHOCTL K 3aLluTe CBOEN COBCTBEHHOCTMN,

-0CO3HaHHbIV BbI6Op ByayLuen npodeccumn Kak nyTb U cnocob peanuaaunm coO6CTBEHHbIX XXU3HEHHbIX NIaHOB;

-FOTOBHOCTb 00YyYatoLLmMXCA K TPYA0BON NPOodeCcCnoHanbHON AeATeNbHOCTU Kak K BO3MOXHOCTU y4acTUs B peLLUEHUN NNYHbIX, OOLLECTBEHHBbIX,
rocy4apcTBeHHbIX, 00LeHaUoHarnbHbIX Npobnem;



-NoTpebHOCTL TPYAWUTLCS, YBaXKeHUe K Tpyay M nioasMm Tpyaa, TPyAOBbIM OOCTMKEHMsIM, [OBpOCOBECTHOE, OTBETCTBEHHOE U TBOpYECKoe
OTHOLLEHMWE K pa3HbIM BUAaM TPYLOBON AeATENbHOCTHY;

-rOTOBHOCTb K CaMOOBCINy>KMBaHWUt0, BKMoYas 0by4yeHne 1 BbINONTHEHNE JOMALLHNX 00S3aHHOCTEN.

JInyHoCcTHbIe pe3ynbTaTbl B cdepe ¢pU3NYECKOro, MNCUXONIONMYECKOro, couManbHOroO UM akagemuyeckoro 6Gnarononyyqus
obyvarowmxcs:

-pun3nyeckoe, IMOLIMOHANbHO-MCUXONOrMYeckoe, coumanbHoe 6narononyyve obydvalowmuxcs B XM3HM obOpasoBaTenibHOM OpraHM3aumu,
oLLyLeHne neTbMu 6e30NacHOCTM U MCUXONOrMYECKoro koMmgpopTa, MHPOPMaLMOHHOM 6e30MacHOCTY.

MeTtanpeameTHble pe3ynbTaTbl
OcBoeHus ocHOBHOWM 0bpa3oBaTernbHOM NporpaMMbl NpeacTaBneHbl TPEMs rpynnamMun yHuBepcanbHblX y4ebHbix aevcteui (YY).
1.PerynsaTtuBHble YHUBepcaribHble y4eOHble AeCTBUA
BbINyCKHUK Hay4uUTCS:
-CaMOCTOATENbHO onpeaenaTh Lenuv, 3agasaTtb NnapaMeTpbl U KpUTepUm, No KOTOPLIM MOXHO onpeaenuTb, YTO Lerb JOCTUTHYTA;
-OLeHNBaTb BO3MOXHbl€ NOCNEeACTBUSI JOCTUXKEHUSA MOCTABMNEHHOMN Lenn B AeATEeNbHOCTU, COOCTBEHHON XN3HU N XXN3HWN OKPYXatoLwmnx niogen,
OCHOBbIBAsACb HA COOBPaXKEHUSIX ATUKM U MOpanu;
-CTaBUTb U POPMYNMpoBaTb COBCTBEHHbIE 3aA4a4n B 06pa3oBaTenibHON AeATENbHOCTU U XXU3HEHHbIX CUTYaLMUsX;
-OLeHnBaTb pecypchbl, B TOM YMCne BpeMs 1 Apyrne HemaTepuarnbHble pecypcbl, HeobXxoaMMble ANst OCTUXKEHUS NOCTaBMEHHON Lenw;
-BblIOUpPaTh NyTb AOCTUXKEHMS Lenn, NIiaHNpoBaTb peLleHne NOCTaBNeHHbIX 3a4ay, ONTUMMU3NPYS MaTepuarbHble N HeMaTepuarbHble 3aTpaThl;
-OpraHn3oBLIBaTb 3PEKTMBHBIN MONCK PECYPCOB, HEOOXOAMMBIX O5151 AOCTUXKEHUS NOCTABIIEHHON LEnu;
-COMOCTaBMATb NONYYEHHbIN pe3ynbTaT 4eATEeNbHOCTU C NOCTaBNEHHON 3apaHee Lenbio.
2. No3HaBaTenbHbIe YHMBEpPCcanbHble y4eOHble AeNCTBUS HayuYUTCA:
-UCKaTb N HaxoauTb 0606LEeHHbIE CnOCOObLI pelleHns 3a4ad, B TOM YMche, OCYLLECTBNATb Pa3BEPHYTbIN MH(POPMALIMOHHbBIV NMOUCK U CTaBUTb
Ha ero ocHoBe HoBble (y4ebHble 1 No3HaBaTenbHble) 3a4a4uu;
-KPUTUYECKN OLEHUBATb W MWHTEprnpeTupoBaTb WHMOPMaUMIO C pasHbiX MO3MUMKW, pacno3HasaTb W (UKCMpPOBATb NPOTUBOPEYUS B
NH(POPMALIMOHHBIX UCTOYHUKAX;
-CNOMb30BaTh pPasfuyHble MOAENbHO-CXeMaTUYeckue cpeacrsa And NpeacTaBneHns CyWeCTBEHHbIX CBA3EeM W OTHOLIEHMKW, a Takke
NPOTMBOPEYUN, BbISBIIEHHbIX B MHPOPMALMOHHBLIX UCTOYHUKAX;
-Haxo4uTb U NPUBOAUTbL KPUTUYECKME apryMeHTbI B OTHOLLEHUU AEUCTBUI U CYXXOEHWUA OPYroro; COKOWHO U pa3yMHO OTHOCUTBCS K KPUTUYECKUM
3aMeyaHnsiM B OTHOLLEHMM COBCTBEHHOIO Cy>KOEHWNA, paccMaTpmBaTb MX KakK pecypc COOGCTBEHHOIO pasBuTUS;
-BbIXOOUTb 32 paMKku y4ebHOro npeameTta U OCYLIEeCTBNAATL LeneHanpaBneHHbIN NoUCcK BO3MOXHOCTEN ANs LWMPOKOro nepeHoca cpeacts U
cnocoboB AenCTBUS;
-BbICTpanBaTb WMHAUBMAYanbHYl0 OOpa3oBaTENbHYD TPAEKTOPWUIO, YYUTbIBAA OrPaHUYEHUs CO CTOPOHbI APYrMX YYaCTHUKOB U PEecypCHble
OrpaHNyeHus;
-MEHSITb N yaepXunBaTb pa3Hble No3numnm B No3HaBaTerbHON AeATENbHOCTH.
3. KomMmyHUKaTUBHbIE YHMBepcanbHble y4ebHble AeMCTBUA HayuYnTCa:
-OCYyLLECTBMATb AEMNOBY KOMMYHMKALMIO KakK CO CBEPCTHUKaMK, Tak U CO B3pOCHbiMy (Kak BHYTpU obpasoBaTernibHOM OpraHn3aumm, Tak 1 3a ee
npegenamu), nogdbuvpaTb NapTHEPOB ANS AeNOBOM KOMMYHMKaUUW UCXOAS U3 coobpaxeHwun pesyrnbTaTMBHOCTM B3aUMOOEWNCTBUS, @ HE NNYHbIX
cuMmnaTuim;



-NpV OCYLLECTBIEHMUN TPYNNOBOW paboTbl ObiTb Kak pykoBOAWUTENEM, TaK M YNEHOM KOMaHAbl B pPasHbIX Porsix (reHepatop WAew, KpUTUK,
NCMOSNHUTENb, BbICTYNAOLWWNIA, S3KCNEpPT U T.4.);

-KOOPANHMPOBATL U BbINOMHATL paboTy B YCMOBUSIX pearnbHOro, BUPTYanbHOro 1 KOMGMHMPOBAHHOIO B3aMMOAENCTBUS;

-pa3BepPHYTO, NTOrMYHO M TOYHO M3naraTb CBOK TOYKY 3PEHUSI C UCMONb30BaHNEM afeKBaTHbIX (YCTHbIX U NMUCbMEHHbIX) 3bIKOBbLIX CPeACTB;

-pacno3HaBaTb KOH(PMMKTOreHHbIe CUTYyaLMKn U NpeaoTBpaLLaTb KOHUKTLI 40 UX aKTUBHOK (hasbl, BbICTpanBaTh AenoByto M obpa3oBaTernbHyo
KOMMYHMKaLM0, n3berast MIMYHOCTHBIX OLLEHOYHbIX CYXXAEHWNA.

MpeomeTHbLIMKU pe3ynbTaTtaMm nUdydeHus Kypca «dnsmkn» B 11 knacce saBnsieTca opMmMpoBaHNE CRneayroLmnx yMEHUN:
B pesynbmame u3sy4yeHus cbusuku y4eHuk 11 knacca QOmKeH:
3Hamb/noHUMamab:

- CMbICI MOHATUI: (hunsmyeckoe ABreHue, rmnoTesa, 3akoH, TEOPUS, BELLECTBO, B3aUMOLENCTBME, SNEKTPOMArHUTHOE none, BosiHa, (POTOH,
aToM, aTOMHOEe S4p0, MOHU3MPYIOLLME N3NyYeHUs, NnaHeTa, 3se3na, ConHeyHas cuctema, ranaktuka, BceneHHas;

- MOHMMaTb POfb 3KCNEPUMEHTA B NOSTyYEHUM HAYYHON UHAhOpMaLUN;

- MPOBOANTbL KOCBEHHbIE U3MEPEHNS (PU3NYECKUX BENNYMH: NPU BbINOSTHEHNUN N3MEPEHUIN coOBUpaTb SKCNEePUMEHTaNbHYHO YCTaHOBKY, cneays
npeanoXeHHON NHCTPYKLMK, BbIYUCNATL 3HAYEHNEe BENUYNHBI U aHann3npoBaTh NOyYeHHble pe3ynbTaThl C y4eTOM 3a4aHHOM TOYHOCTU U3MEPEHUI;

-BKNag POCCUNCKNX 7 3apyBeXxHbIX YY€eHbIX, OKasaBLUMX HanbonbLlee BNUSAHUE Ha passutne dur3mKuN.
YMmemsb:

- onucblBaTb U 06BACHATL PU3NYECKME ABMEHUSA N CBOWCTBA TeN: ABMXKEHME HEOECHbIX TeN U UCKYCCTBEHHbIX CNYTHMKOB 3emniv; CBOMCTBA
rasos, XXMOKOCTEN N TBEPAbIX TeN; ANEKTPOMarHUTHY MHAYKLMIO, pacnpoCTpaHEHME ANeKTPOMarHUTHbIX BOJSTH; BOSTHOBbIE CBOMCTBA CBETA; U3NyvyeHue
W nornowleHne ceeta aTtoMoM; poToahekT;

- OTNMYaTb MMNOTE3bl OT HAaY4YHbIX TEOPUN; AenaTb BbiBOAbI HA OCHOBE 3KCMEpPUMEHTalbHbIX AaHHbLIX; MPUBOAUTE NPUMEPDI, NOKa3biBaoLme,
4YTO HABNIOOEHNS N JKCMEPUMEHT ABNAIOTCA OCHOBOW ANSA BbIABWKEHWSA rMNOTE3 U TEeOpui, MO3BONSAIOT MPOBEPUTb UCTUHHOCTb TEOPETUYECKMX
BbIBOAOB; 4YTO (pmsmnyeckass Teopus [aeT BO3MOXHOCTb OOBSACHATb W3BECTHblE SIBMEHMS NPUPOAbI M HayyHble pakTbl, NpeackasbiBaTb eLle
HEN3BECTHbIE ABMEHNS;

- NPUBOAMUTbL MPUMEpPbl NPAaKTUYECKOro MCMOMb30BaHUA (PUBNYECKUX 3HAHWA: 3aKOHOB MEXaHWKW, TEPMOAUHAMWKMA W INEeKTPOANUHAMWKM B
3HepreTuKe; pasnuyYHbIX BUAOB 3NEKTPOMArHUTHbIX U3MYy4YEeHU NS pasBuTuga paguo- n TeNeKoOMMyHUKaUUn, KBaHTOBOW OM3NKN B CO30aHUN SAEPHOM
3HepreTUKn, Nas3epos;

—  BOCMPVHMMAaTb M Ha OCHOBE MOJTyYEHHbIX 3HAHWA CaMOCTOATENbHO OueHMBaTbh MHopmaumto, cogepxalytocs B CMU, NHTepHeTe, Hay4HO-
NonynspHbIX CTaTbsX.

—  MCNONb30BaTb UHMOPMAaLMIO PU3MYECKOTO COAEPXKAHUA MPU PELLUEHMU YYEOHbIX, MPaKTUYECKNX, NPOEKTHBIX M UCCnegoBaTeNbCKUX 3agad,
NHTErpmpys HoOpMaLmIo N3 pasnmnyHbIX MICTOYHUKOB U KPUTUYECKM €€ OLEHMBAS;

—  MPOBOAUTb NPSAMbIE U KOCBEHHbIE M3MEHEHNSA (DU3NYECKUX BESNMYUH, BbIOMpas nameputesibHble Npubdopbl C y4ETOM HEOOBXOANMON TOYHOCTU
N3MEpPEHWI, NNaHNPOBaTb XO4 U3MEPEHUN, NoSy4yaTb 3HAYEHME U3MEPAEMON BENUYMHBI N OLLEHMBATb OTHOCUTEMBHY MOrpeLlHOCTL NO 3a4aHHbIM
dopmynam;

—  yCTaHaBNuBaTb B3aUMOCBA3b €CTECTBEHHO-HAYYHbIX SBIIEHUIN N MPUMEHATH OCHOBHbIE (hU3MYECKNE MOAENN ANSA UX ONMUCaHUSA N OO bACHEHUS;

— pasnuyatb U YMETb WUCMONb30BaTb B y4eOHO-UCCNenoBaTeNbCKON OeATEeNbHOCTM METOA4bl HayyHOro nosHaHusa (HabntogeHue, onucadue,
N3MepeHne, IKCNEPUMEHT, BbIABUKEHNE TMNOTE3bl, MOAENUPOBaAHNE U Ap.) 1 POPMbI Hay4YHOro NO3HaHUA (akTbl, 3aKOHbI, TEOPUN), LEMOHCTPUPYS
Ha NpMMepax UX posib 1 MECTO B HAYYHOM MO3HAHUY;




—  NPOBOAUTb UCCreaoBaHMs 3aBUCMMOCTEN MeXay PU3ndYecknMmm BeNMYMHammn: NpoBoOaANTb U3MEPEHUsI 1 onpeaensaTb Ha OCHOBE UCCIeA0BaHNS
3Ha4YeHne NapameTpOB, XapaKTepPU3yHLLMX AaHHYIO 3aBUCUMOCTb MeXay BenMYMHaMu, U fenatb BbIBOZ C y4eTOM NOrpeLlHOCT 3MEPEHWIA;

—  ucrnonb3oBaTb AN OMUCaHUSA XapakTepa NpoTekaHus U3NYECKMX MPOLECCOB (bU3NYECKME BEMUYMHBI U OEMOHCTPUPOBaTL B3aMMOCBSI3b
MeXay HUMK;

—  MCMonb3oBaTb 4SSl ONUCaHUS XapakTepa NpoTekaHust hU3NYECKMX NPOLLECCOB hU3NYECKME 3aKOHbI C Y4ETOM rpaHuL, X NPUMEHUMOCTY;

—  pewaTtb KayeCcTBeHHble 3afauyM (B TOM 4MCIle U MeXNpeaMeTHOro xapakTepa): Ucrnonb3ys Moaenu, ousandeckne BenUYMHbI M 3aKOHBb,
BbICTpaMBaTb JTOMMYECKN BEPHYIO LIENOYKYy OOBbSICHEHUS (OoKa3aTenbCcTBa) NPeAoXKEHHOro B 3aaaye npouecca (SBrneHus);

—  pellaTtb pacyeTHble 3aaym C SIBHO 3afaHHOW (pU3nMYEeCcKor MOLENbIO: Ha OCHOBE aHanu3a yCroBusi 3a4ayvun Bblaensite oU3nM4eckyo Mogens,
HaxoauTb pu3ndeckne BenMYMHbI U 3aKOHbI, HEOBXOAMMbIE M LOCTaTOYHblE AJ1si €e peLleHWusi, NMPOBOAUTbL PacyeTbl M MPOBEPSTb MOMyYeHHbIV
pesynbTar;

—  YYMTbIBATb rPaHULIbl NPUMEHEHUSI U3YYEHHbIX (PU3NYECKUX MOAENEN NPU PELLEHUN PUNYECKMX U MEXNPEeOMETHbIX 3aaay;

—  MCronb3oBaTb 3HaHWA O M3NYeckmx obbekTax U npoleccax B NMOBCEAHEBHOM XM3HM Ans obecneyeHuss 6esonacHocT npu obpalleHun ¢
npubopamm 1 TEXHUYECKMMM YCTPONCTBaMM, Asi COXPaHEHWUSI 300POBbs M COBMOAEHMS HOPM 3KONOrMYeCcKoro NoBeAeHUst B OKpy»atollen cpeae, ons
NPUHATUSA PELLEHUIN B NOBCEAHEBHOMN XMU3HW.

BbINyCKHMK Ha 6a30BOM YPOBHE NOSyYUT BO3MOXHOCTb Hay4YUTbCA:

—  MOHUMamb U 06BSCHSIMb UEe/10CMHOCMb (hu3u4eCKOU meopuu, pasnudyams 2paHulbl ee MpUMeHUMocmu U Mecmo 8 psidy Opyaux ¢hu3uqecKux
meopul;

— enadems npuemamu rnocCmpoeHUsi meopemuyeckux dokazamesibcme, a makxe rpo2Ho3upoeaHusi ocobeHHocmel rnpomekaHusi pu3u4eckux
s[6811eHUl U NMpoyecco8 Ha OCHOBE M0J1yHEHHbIX MeopemuYeckux 8b180008 U 0oKazamesib.ecme;

—  Xapakmepu3o8amb CUCMEMHYIO C8513b MeXOyY OCHOB0MOa2arouUuMU HayYHbIMU MOHSMUSIMU: MPOCMpPaHCmMaeo0, 8peMsi, Mamepusi (8eu,ecmao,
rnose), O8uUXeHue, cuna, SHepaus;

—  8bl08uz2amb 2urnome3abl Ha OCHO8e 3HaHUS OCHOB8OIMOIazaruwux u3UYEeCKUX 3aKOHOMepHocmel U 3aKOHO8;

—  caMocmosImesibHO niaHupo8amse U nposodums ¢husudecKkue aKcrnepuMeHmsl;

—  xapakmepu3ogsamsb enobarnbHble rpobrembl, cmosiuue neped 4Yesi08e4eCcmeoM: 3HepP2emuUYecKue, Cbipbeable, 3KOI02U4YecKue, — U Porb
pu3UKU 8 pewieHuU 3mux rnpobrem;

—  pewamsb MpakmuKo-OpUEHMUPOBaHHbIE Ka4eCmBEeHHbIe U pacyemHble ¢huaudeckue 3adadu c¢ 8blbopom ¢husuydeckol mModesnu, ucrosnb3ys
HECKOJIbKO ¢hu3U4ECKUX 3aKOHO8 UsU GbopMyrl, C8513bI8aIOULUX U3BECMHbIE (hU3UYECKUE BEITUYUHbI, 8 KOHMEKCME MeXrpeOMemHbIx cesizel;

—  06BSCHAMb NPUHYUNbLI pabombi U XapakmepucmuKu U3y4YeHHbIX MawuH, Mpubopos u mexHU4eCcKuUx ycmpoulcme;

—  06BACHAMb yCroeus npuUMeHeHuUss ¢husudeckux modenel npu peweHuu gusudeckux 3adady, Haxodume adekgamHyro rpedrioxxeHHoU 3adadye
usuyeckyro moodersib, paspewams npobremMy Kak Ha OCHO8E UMERWUXCS 3HaHUU, mak u rnpu nomMowu memodoe OUEeHKU.



2. COOEPXAHUE YYEBHOIO NPEOMETA

11 knacc

l. ANEKTPOANHAMMUKA (394)

MarHuTHoe none. VIHayKumst MarHuTHoro nons. [encTBme MarHMTHOro Nosns Ha NPOBOLHUK C TOKOM M OBWXKYLLYHOCA 3apSPKEHHYH0 YacTuLly.
Cuna Amnepa u cuna JlopeHua. MarHuTHble CBOWCTBa BELLECTBA.

ABneHve anNekTpoMarHMTHON MHAYKUUKN. B3aMMOCBA3b aNEeKTPUYECKOro U MarHUTHbIX nonen. CBoboaHbIe aneKTpoMarHUTHbIe konebaHus.
3aKOH 3neKTpOMarHMTHOM MHAYKUMW. ONEKTPOMarHUTHOE Nnone nepeMeHHbI ToK. ABneHne camonHaykumm. MHOYKTMBHOCTb. QHEeprus
3NEKTPOMarHMTHOro nons.

OnekTpomMarHuTHele konebanus. KonebatenbHbI KOHTYP.

OneKkTpomMarHuTHble BOMNHbI. BonHoBbIe cBOMCTBa cBeTa. [lnanasoHbl 3NEeKTPOMarHUTHBLIX U3ITyYEeHUA U UX NPaKTUYECKOe NPUMEHEHNE.

"eomeTpuyeckasn onTmka. 3akoHbl pacnpocTpaHeHns ceeta. OnTuyeckune npubopsl. [NpoBeaeHne OnNbITOB NO UCCNEAOBaHNIO SBNEHNS
9NEKTPOMarHUTHOM MHOYKUUK, SNEKTPOMarHUTHbIX BOMH, BONIHOBbLIX CBONCTB cBeTa. OOBbSACHEHMS YCTPONCTBA M NPUHLMNG AENCTBUSA TEXHUYECKNX
00BEKTOB, MPAKTUYECKOE NPUMEHEHNE PUINYECKMX 3HAHWNI B MOBCEAHEBHOM XN3HU: MPU UCMNONb30BaHUM MUKPOGIOHA, AMHaMKKa, TpaHcdopmaTopa,
TenecoHa, marHnTopoHa.

OeMoHcTpauuu:

MarHmTHoe B3anmMoOenCcTBME TOKOB.

HabnogeHne aBneHns anekTpoMarHMTHON MHAYKUMW.

HabntogeHne BbIHY)XAEHHbIX KonebaHun n pe3oHaHca.

HabntogeHne BONHOBLIX CBOMCTB CBETA: MHTEPdEPEHLMS.

HabntogeHve BOMHOBLIX CBOMCTB CBETA: Anpakums.

HabntogeHne BONHOBLIX CBOMCTB CBETA: NONsipu3aums.

3aBucmmoctb OAC MHOYKUUKN OT CKOPOCTM U3MEHEHMM MarHMTHOrO NOTOKa.

Onpepgenenne yckopeHus cBo60AHOro nageHusi C NOMOLLbIO MasiTHUKa

CBobogHble anekTpoMarHuTHble korebaHus.

"eHepaToOp NepeMeHHOro Toka.

N3nyyeHne n npuem anekTpoMarHUTHbIX BOSH.

OTpaxeHune 1 npenomMneHne aNeKTPOMarHUTHbIX BOJSTH.

Mony4yeHne cnekTpa ¢ NOMOLLbIO NPU3MBbI.

Mony4yeHne cnekTpa ¢ NOMOLLbLIO AU PaKLUOHHON peLUleTKU.

MpsamMonuHenHoe pacnpocTpaHeHne, OTpaXXeHe u NpenomneHne ceeTa.

OnTuyeckne npmbopsl.

OnbIThI:

Onpepgenenne nvnynbca 1 3HEprum YacTul Npu ABVXKEHUM B MarHUTHOM nosie (no dotorpadunsam)
N3mepeHne HanpsKeHHOCTU BUXPEBOIO 3MEKTPMYECKOro nons (Npy HabngeHUN aNeKTPOMarHUTHOM MHOYKLUK).
M3mepeHne cunbl B3aMMOAENCTBUSA KaTYLLKM C TOKOM M MarHuTa ¢ NOMOLLbIO 3NEKTPOHHbLIX BECOB.
NccnepoBaHve ABNeHUSA 9NeKTPOMarHUTHON MHAYKLUNN.




WccnegoBaHune 3aBUCUMOCTYM yriia NpenomiieHns oT yrna nagaHus.

OnpegeneHune nokasartens npenomMneHnst cpeapl.

WcenegoBaHme 3aBUCUMOCTU PacCTOSHUSA OT NNH3bI 40 N300paXKeHNsa OT pacCTOSAHUA OT NIMH3bI 40 NpegmeTa.
N3mepeHne hbokyCcHOro pacctosiHmMsi cCobmparoLLen 1 paccemBatoLLemn JIMH3.
Onpegenenune gnvHbl CBETOBOW BOSHbI

KoHcTpyupoBaHue:

- anekTpoaBuratens

- TpaHcgopmaTopa

MpoBepka rmnores:

- Npu 3aTyxaHum konebaHun amnnutyga obpaTtHO NPONOPLMOHanNbHa BPEMEHM.

- Yron nNpenomMneHnst NPSIMO NPOMNOPLMOHAneH yrny nageHus.

- NPV NIOTHOM CIOXEHUN OBYX JIMH3 ONTUYECKME CUITbI CKITaablBaOTCS.
JlabopaTtopHble paboThl:

HabnogeHne oencTenst MarHUTHOrO Nons Ha TOK.

N3yueHune siBrneHns aneKTpoOMarHUTHON UHOYKLUMW.

OnpepeneHune yckopeHnsi cBO60OHOMo NageHus ¢ NOMOLLLI MasiTHMKA.
N3mepeHune nokasatensi npenomneHnsa cTekna.

OnpeaeneHune onTUYeCKoM curbl U OKYCHOro pacCTosiHUSA cobmpatoLen NNH3bI.

Onpeaenenve ANViHbI CBETOBOW BOJSIHbI. 5
1. OCHOBbI CNELUUAITIbBHOU TEOPUUN OTHOCUTENBHOCTMU (44)

MHBapMaHTHOCTL MOAYMs CKOPOCTM cBeTa B Bakyyme. [MpuvHUMN OTHOCUTENbHOCTM JrHWTeNnHa. CBA3b MaccChl M aHepruM cBob6ogHON YacTuubl.
OHeprusa nokos.

ogrwNE

Il KBAHTOBA ®U3UKA. DUSNKA ATOMA U ATOMHOIO AOPA (184)
Mmnotesa lMNnaHka. ®oToanekTpuyecknn adpdpekt. PoToH. 'MnoTesa ge bponna o BONMHOBLIX CBOMCTBAX Yactuu. KopnyckynspHo- BONHOBOWM
ayanmnsm. CooTHoleHne HeonpeaeneHHocTen [ennseHbepra.
MnaHeTapHada mogenb atoMa. O6bACHEHME NMHEYATbIX CMEKTPOB BOAOPOAA Ha OCHOBE KBAHTOBLIX NOCTynaToB bopa. Jlasepsl.
Mogenu ctpoeHune atomHoro siapa. Coctas U CTpOeHUe aTOMHOro agpa. AgepHole cunbl. [ledekT Mmaccbl. QHEPrust CBA3M aTOMHbIX aaep. Buabl
pagMoakTUBHbIX NPeBpaLLeHMIn aTOMHbIX 94ep. SaepHasa aHepreTuka. BrnvsHue noHuaupyoLwen pagnauumn Ha Xusble opraHmsmebl. [1o3a nanyyeHus.
3aKoH pagmMoakTMBHOIO pacnaga. AgepHoele peakumun. LlenHas peakumsa genenuns agep.
OnemeHTapHble YacTuupl. PyHAaMeHTarnbHble B3aMOAENCTBUS.
OeMoHcTpauuu:
doToadhekT.
JInHenyaTble CnekTpbl N3nyyYyeHns.
HabntogeHne cnekTpos.
Jazep.
[osnmeTp.
OnbIThbI:
WccnepoBaHue cnektpa Bogopoaa.




JlabopaTopHasa paborTa:
7.HabnogeHne CnnoLwwHOro u iMHenyaTbIX CNekTpoB

V. CTPOEHMWE BCENEHHON (74)

ConHeyHasa cuctema. 3Be3abl U UICTOUHUKM UX 3HepruuK. anakTuka. NpocTtpaHcTBeHHbIE MacluTabbl Habnogaemon BeceneHHon. CoBpeMeHHbIe
npegcraBneHnst 0 npoucxoxgeHun n apontoumm ConHua u 3Be3n. Knaccndukaums 3sesa. [lpencraBneHne o CTpoeHMM M aBonounmn BeceneHHon.
MprMeHNMOCTb 3aKOHOB ON3UKM A1 06bACHEHNS NPUPOObLI KOCMNYECKMX 06BEKTOB. HabntogeHne n onncaHune asmkeHnst HebecHbix Ten. [NpoBegeHune
nccneaoBaHUn NPOLIECCOB U3MYyYEHUSA U NOTMOLWEHNsa cBeTa, siBreHnsa potoaddekTa n yCTpOUCTB, paboTatolwmx Ha ero OCHOBEe, pagnoakTMBHOIO
pacnaga, paboTtbl nasepa, 403UMETPOB.

BeuyepHue HabnoaeHus:

-3Be3[.
- NYHbI U NNaHeT B Teneckon unmn GMHOKNb.

OnbIThbI:

Onpepenenne nepuoga obpalleHnss 4BONHbIX 3Be34 (NevaTHble maTepuansl). iccnegoBaHne ABMXXEHMA OBOVHbIX 3B€3[, (MO NeYaTHbIM Matepuanam)
KoHcTpynpoBaHue moaenu Teneckona uim Mmkpockona.

3.TEMATUYECKOE NNAHUPOBAHUE, B TOM YUCIE C YYETOM PABOYEN MPOrPAMMbI BOCIMUTAHUSA C YKASAHUEM
KONMUYECTBA YACOB, OTBOANMbIX HA OCBOEHUE KAXO0W TEMbI.

11 knacc

Ne n/n HasBaHue pasgena, Tema Kon-Bo
pasgena yacoB

l. AnekTpoanHamuka (394)

1 BBoaHbIn HCTpyKTax no Th. Baanmoaenctame TokoB. MarHuTHoe none. NB - [MpumeHeHne MarHuToB B MeauumHe. | 1
2 BekTop MarHmMtHoOM nHaykumn. 3akoH Amnepa. 1
3 UucTpykTtax no Tb. JlabopaTopHas pab6oTta Ne1 no teme: «HabnogeHne AeNCTBMUA MarHUTHOTO NMOJSA HA TOK». | 1

PelieHuve 3agau.

4 JencTtBme MarHMTHOro nonga Ha ABwxywminca 3apag. Cvna JlopeHua. 1

5 MarHnTHble cBOMCTBa BELLECTBa. 1




6 PeweHune 3agay no tTeme Cuna Amnepa u cuna JlopeHua»

7 fBneHne anekTPoOMarHUTHON UHOYKLMW.

8 MHOyKunoHHoe anekTpudeckoe none. MNpaeuno JleHua.

9 UHcTpykTax no Th. JlabopaTopHas paboTta Ne2 no teme: «3yyeHne ABNEHMA INEKTPOMArHUTHON MHOYKLUN»

10 3aKOH 3reKTPOMarHUTHOW MHAYKUMW. QHEpPrus MarHUTHOrO MOMS.

11 KoHTponbHas pa6oTta Ne1 no teme: « OCHOBbI 3/1IEKTPOANHAMUKNY

12 KonebaTtenbHoe ABMKeHME.

13 OnHamunka konebatenbHoro aAsmxkeHna. OnucaHve aBuxeHns konebatenbHbIX CUCTEM.

14 WHcTtpykTax no Th. lTabopaTtopHasa pa6oTta Ne3 no teme: « OnpeaeneHne yckopeHuss CBO604HOro nageHus ¢
NOMOLLbLIO MasATHUKa»

15 BbIHy>xaeHHble konebaHns. Pe3oHaHc.

16 CBobofHble U BbIHYXXAEHHbIE aneKkTpoMarHnTHble konebaHns. KonebaTtenbHbIn KOHTYP.

17 TeopeTuyeckoe onncaHne aNeKTpoOMarHUTHbIX KonebaHun.

18 [MepeMeHHbIN ANEKTPUYECKNIA TOK. DNEKTPUYECKUIA TOK Ha y4acTKe Lienn C pe3ncTopomM.

19 Mony4eHne n ncnonb3oBaHNE 3NEKTPUYECKON SHEPTUMN.

20 KoHTponbHasa paboTta Ne2 no Teme: «QNeKTpOMarHUTHble KofiebaHMA 1 BOSHbI»

21 MexaHun4eckune BOMHbI.

22 3BYKOBbIE BOSHbI.

23 NHTepdepeHUns MexaHUYECKNX BOSTH.

24 Ondppakumnsa mexaHn4ecknx BOsH.




25 ArnekTpoMarHuTHoe nose. AreKkTPoMarHUTHbIE BOSMHBbI.

26 CsowcTBa aneKTpoOMarHUTHbIX BOSH.

27 N306peTtenne paguo A.C. MNonosbiM. MNprHUmMN pagnotenedoHHON CBA3N.

28 MoHaTne o TenesmnaeHum. MNB — PasButne KynbTypHOW XN3HM HALLEN CTpaHbl, YenoBeyecTBa bnarogaps
n3obpeTeHuam anekTpudukaumnm, paguo, dotorpadun.

29 Pa3BuTne B3rnagoB Ha Nnpupoay ceeTa.

30 MoHsTue MNonreHca. 3akoH oTpaxeHnsa ceeTa.

31 3aKoH npenomrieHns ceeTa. [loniHoe oTpaxeHue.

32 NHcTtpykTax no Th. JlabopaTtopHasa pa6oTta Ne4 no teme: «M3mepeHne nokasaTternsi NPenoMneHus cTekna»

33 JInHza. lMNMocTpoeHne nsobpaxeHnsa B TOHKOW NMH3e. Popmyna ToHKoW NnH3LI. 1B - «[Mpodmnaktmka koppekumnm
3peHns»

34 UucTpykTax no Th. JlabopaTopHasa paboTta Ne5 no teme: «OnpeaeneHne onTM4eckon cunbl U POKYyCHOro
paccTossHMA cobuparoLlen NMNH3bI»

35 Hucnepcuna ceeta. IHTepdepeHums ceeTa.

36 Oundpakuns ceeta.

37 OndbpakunoHHas pewéTka. MHcTpykTax no Th. JlabopaTopHas pabota Ne6 no Teme: «OnpeaeneHve AnvUHbI
CBETOBOM BOJIHbI»

38 Monapwusauus ceeTa.

39 KoHTponbHasa paboTta Ne3 no teme: «CBeTOBbI€ BOJIHbI»

Il. OcHoBbI cneuunanbHON TeoOpUU OTHOCUTENBLHOCTH (44)
40 Knaccuyeckasa pusmka 1 noctynatbl cneumanbHON TEOPUN OTHOCUTENBHOCTMU.




41 OTHocuTenbHOCTb ogHoBpeMeHHoCcTU. KnHemaTuka CTO.
42 LLikana anekTpomarHuTHbIX BOMH. MHbpakpacHoe 1 ynbTpadroneTtoBoe U3rnyyeHue.
43 PeHTreHoBCKOE M3nyyeHue.
Il. KBaHTOBas ¢husmka. dmamka atoma n atomHoro sgpa (184)
44 Bo3HukHOBEHME KBaHTOBOW (hnankn. PoToanekTpniecknini adheKT 1 ero 3akoHbl.
45 YpaBHeHne hoToadhdeKTa.
46 doToHbl. MnoTesa ae bponns.
47 JaBneHue ceeTa. OnbIThl Jlebegesa.
48 KoHTponbHas pa6oTta N24 no teme: «CBeTOBbIe KBAHTbI»
49 OnbiTbl Pesepdopaa. AoepHas mogenb atoma.
50 Teopua bopa.
51 WMcnyckaHue 1 nornoweHne ceeta atomamu. Cnektpbl. CnekTpanbHbIn aHanua u ero NpUMeHeHe.
52 Xnmudeckoe gencteme ceeta. MHcTpykTax no Th. JlabopaTtopHaa pabota Ne7 no teme: «HabnogeHue
CNJIOLHOIO U JINHEN4aToro CNeKTPoB»
53 CocTaB 1 CTpoeHre aTOMHOro sapa. AgepHble cusbl.
54 OHeprus cBA3nM aToOMHbIX S4ep.
55 AnepHble peakumw.
56 MeToabl HabnogeHUs 1 perncTpauum anemMeHTapHbIX YacTu,.
57 PagnoakTMBHOCTbL. 3aKOH pagnoakTUBHOIO pacnaga.




58 HeneHve agep. ApepHbin peaktop. TepmosaepHble peakuun. MNB - BnusaHne pagmauumn Ha Guonormyeckme
OpraHun3Mbl.
59 KoHTponbHasa pa6oTta Ne5 no teme: «CTpoeHue atoma 1 aTOMHOro sigpa»
60 OTanbl 1 pasBuTMe PU3MKN dNeMeHTapHbIX YacTul,.
61 [lBM>XeHne 1 B3aMMoa4eNCTBME AfIEMEHTAPHbIX YacTul,.
V. CTtpoeHune BceneHHom (74)
62 ®usnyeckan cuctema 3emns- JlyHa.
63 dusmyeckasn npupoga nraHeT u manbix Ten ConHeyHon cuctemsl. 1B - YuyacTtue B akuun: «Mon Kocmocy.
64 ConHue.
65 OcHoBHble xapakTtepucTuku 3Be3a. B - «OpueHTaums no 3se3gHoMy Heby, no ConHuy»
66 CoBpeMeHHble NpeacTaBneHnst 0 NpomcxoxaeHun n apontoumm ConHua v 38e3a.
67 FanakTUKM 1 UX XapaKTEPUCTUKN.
68 CoBpemeHHas dusnyeckasi kKapTuHa mupa.
NabopaTopHble paboTbl

Ne Tema

1 HabntogeHne oencTems MarHUTHOrO Nons Ha TOK.

2 N3yyeHne aBneHns anekTpoMarHUTHON MHOYKUUN.

3 OnpegeneHne yckopeHus cBo60aHOro nageHnsi C NOMOLLbIO MasiTHUKA.

4 M3mepeHune nokasatens NnpenomMneHns cTekna.

5 OnpegeneHne onTU4ECKON CuIbl U POKYCHOrO pacCTosAAHWUSI COBMpaloLLen NUH3bI.

6 OnpeaeneHune onvHbl CBETOBOW BOSHBbI.

7 HabntogeHne cnnowHoro 1 NMHeNYaToro CrekTpoB.




MpunoxeHne k pabouen nporpamme yyebHoro npegmeTa «Pusmkar
Ansi cpegHero obwero obpasoBaHns

KAJIEHOAPHO - TEMATUYECKOE NMNIMAHUPOBAHUE

11 knacc
Ne ypoka Hata Tema ypoka OneMeHTbl coaepXKaHus dopmbl KOHTpOIS MpumeydaHne
MnaH dakT
l. ANEKTPOAUHAMMUKA (394)
1/1 UHcTpykTax no Th. MarHuTHoe norne. nB
BaanmopaencTeme TOKOB.
MarHuTtHoe none. NpumMmeHeHne
MarHMToB B MeguLMHE.
212 BekTop MarHMTHOM MHAYKUUW. MHayKUna MarHUTHOro nons.
3akoH Amnepa. [lericTBMe MarHMTHOro Nons Ha
NPOBOAHWK C TOKOM. JTHUK
MarHuMTHom nHaykumn. Cuna
Amnepa.
3/3 WHctpykTax no Th. JlabopaTopHas
JlabopaTtopHas pa6oTta Ne1 no paboTa
Teme: «HabnrogeHne gencreudA
MarHMTHOrO NONS Ha TOK».
PelueHnune 3apau.
4/4 [lenicTBne MarHMTHOro Nons Ha Cwuna JlopeHua. dencteune
ABMXyLmMIncs 3apsa. Cuna MarHUTHOro nomnsg Ha
JlopeHua. ABWXKYLLYIOCA 3apsKEHHYHO
yacTuuy.




N4 MarHnTHble CBOWCTBa BeLLecTBa. MarHnTHble CBOWCTBa BeLLeCcTBa.
MarHuTHas npoHULaemMocTb
cpeabl. CowncTtea
heppomMarHeTUKOB.

5\5 PeuweHwne 3agay no teme: «Cuna dopmyna 3akoHa AMmnepa , Cunbl
Amnepa u cuna JlopeHua» JlopeHua, npaBuno 6ypaBuunka.

6\6 fBneHve anekTpoMarHMTHON fBneHne anekTpomMarHUTHOM
NHAYKUNN. nHaykumn. BaammocBsasb

9NEKTPUYECKOr0 N MarHUTHbIX
nonen.

YAYS MHOyKuMOoHHOE anekTpuyeckoe MpaBuno JleHua. HOyKUMOHHOE
none. MNpaswuno JleHua. anekTpu4eckoe none.

8\8 WHcTpykTax no Th. JlTaBopaTopHas
Na6opaTopHas pa6oTta Ne2 no paboTta
Teme: «U3y4vyeHue ABNeHUA
3NEeKTPOMarHUTHOM UHAYKLUNY

9\9 3aKOH 3NeKTPOMarHUTHON 3aKOH aNeKTPOMarHUTHON
NHAYKUMN. DHEPrnst MarHNTHOro NHAYKUMW. SABnexHne
nons. caMovHAYKUMn. IHOYKTUBHOCTb.

OHeprms MarHMTHOro MNons.

10\10 KoHTponbHas paboTta Ne1 no KoHTpornb 3HaHU U YMEHWI KoHTpornbHas
Teme: «OCHOBBI yyalimxca no Teme. paboTa
3NEeKTPOANHAMUKNY

11\11 KonebaTtenbHoe aBUM»KeHUeE. KonebaTtenbHoe aBuM»KeHue.

CB0bGoAHbIE U BbIHYXOEHHbIE
KonebaHus.




12\2 [duHamuka konebaTtenbHOro Mepnoa cBoboaHbIX konebaHuiA.
ABmxeHus. OnncaHve ABUKeHNs KonebaTenbHoe asumxeHve
konebaTtenbHbIX CUCTEM. NPYXMHHOTO MasiTHUKA.

KonebaTtenbHoe aBuKeHue
MaTemMaTUYEeCKOro MasTHUKA.

13\13 UHcTpykTax no Th. JTabopaTopHas
Na6opaTopHas pa6orta Ne3 no paboTta
Teme: «OnpegeneHune
yCKOpeHusi CBo604HOro
nageHuA ¢ NOMOLLbLIO MasATHUKa»

14\14 BblHy>XaeHHble korebaHus . BblIHy>XaeHHble konebaHus.
pe3oHaHc. PesoHaHc.

15\15 CBob6ogHble U BbIHYXOEHHbIE OneKkTpoMarHuTHble konebaHus.
3NeKTpoOMarHnTHble KonedaHus. Mpouecchl B konebartenbHOM
KonebaTtenbHbI KOHTYP. KOHTYpE.

16\16 TeopeTnyeckoe onmcaHue MNepuoa cBoboaHbIX
9NEKTPOMArHUTHbIX KonebaHun. 9NEKTPOMarHUTHbIX KonebaHun.

®opmyna TomcoHa.

17\17 [MepeMeHHbIN 3neKTpuyYeckun Tok. | lNepemMeHHbIn TOK.
OneKkTpuyecKknin ToK Ha y4acTke
Lenun ¢ pesmcTopom.

18\18 Mony4yeHune n ncnonb3oBaHue Mony4yeHune n ncnonb3oBaHne
SNEKTPUYECKON SHEPTUN. 3NEKTPUYECKON SHEPTUN.

19\19 KoHTponbHas pa6bota N22 no KoHTpOnb 3HaHWU 1 YMEHUI KoHTponbHas
TemMe «AneKTPpoOMarHMTHbIe yyalumxcs no Teme. paboTta

KoneoaHusa n BOIHbI»




20\20

MexaHun4eckue BOSHbI.

MexaHun4yeckue BonHbl. CBOMCTBA
N XapakTePUCTMKN MEXAHNYECKNX
BOJTH.

21\21 3BYKOBbLIE BOJIHbI. 3ByKOBas BOJIHA.
XapaKTepuCTUKN 3BYKOBbIX BOJTH.
3BYKOBbLIE SIBNEHUS.

22\22 WHTepdepeHUns MexaHn4YecKnx WHTephepeHUns MmexaHnyecknx

BOJTH. BOJTH.

23\23 Ondpakumna mexaHmyecknx BOJH. Oundpakuma mexaHmyecknx BOJH.

24\24 OnekTpomMarHMTHoeE norie. OneKTpoMarHMTHoe none.
OnekTpoMarHuTHbIE BOSHBbI. OnekTpomMarHMTHas BOfHa.

25\25 CeowicTBa 3MeKTPOMarHMTHbIX CeowicTBa 3MeKTPOMAarHUTHbIX
BOJTH. BOSH. MNNOTHOCTL NOTOKa

N3ny4yeHus.

26\26 N3o6peTeHne pagmo A.C. N3obpeTeHne pagmo A.C.
MonosbIM. MprHUKMN MonosbiM. MpynHUMN
pagnoTtenedOHHON CBA3MN. pagmoTtenedOHHON CBA3N.

27\27 lNoHATME 0 TeneBnaeHnn. MNpuHuUMn nepenaymn B
PasButne KynbTypPHON KU3HK n3obpaxxeHus
Hallen cTpaHbl, YernoBe4ecTBa Tenenepegatynkom. MpuHumnn
6narogaps nsobpeTeHnam npuema n3odpaxeHus
anekTpudukalmm, paguo, Tenesnsopom. NpuHumn
doTorpadum CyLLeCTBOBaHMUSA TenesnaeHuns.

28\28 PassuTue B3rnagos Ha npupoay Ceet. CkopocTb

cBeTa.

pacnpocTpaHeHus ceeTa.
OCHOBHblE UCTOPUYECKME aTanbl
BO3HWUKHOBEHMS U Pa3BUTUS




onTukn. FleomeTpuyeckas onTuka.
3aKoHbI pacnpocTpaHeHus ceeTa.

29\29 MoHaTue lMorreHca. 3akoH MpuHumn MNownreHca. 3akoH
OTpaxeHwus ceeTa. OTpaxeHus ceeTa.
30\30 3aKoH npenomneHus ceeTa. 3aKoH npenomneHus ceeTa.
lNonHoe oTpaxeHune. ABneHne NonHOro BHYTPEHHEro
OTpaKeHus.
31\31 WHcTpykTax no Th. JlabopaTopHas
NabopaTtopHasa pa6oTta Ne4 no paboTta
Teme: «UN3mepeHue nokasartens
npenomMsneHus cTekna»
32\32 JInHza. Moctpoerne naobpaxenuns | JinHza. OnTnyeckme npmubop.l. rnB
B TOHKOM NnH3e. dopmyna ToHKoM | Buabl nMH3. ONTUYeckun LeHTp.
nuH3bl. «[Mpodunaktmka MaBHaga onTuyeckas ocb. Pokyc.
KOppeKUnn 3peHnsa» OnTuyeckas cuna.
33\33 WHctpykTax no Th. JTabopaTopHas
JlabopaTtopHas pa6oTta Ne5 no paboTa
Teme: «OnpegeneHune
ONTUYECKOWN cunbl U POKYCHOro
paccTosiHMA cobupatroLlen
JINH3bI»
34\34 [ucnepcus ceeTa. [wvcnepcus ceeTa.
NHTepdepeHums ceeTa. NHTepdepeHums ceeTa.
BornHoBble cBONCTBa cBeTa.
35\35 Oundpakuna ceeta. Oundpakuna ceeta. BonHoBble

CBOWCTBa cBeTa.




36\36 OndpakumoHHas peléTka. OudpakunoHHan peléTka. JlabopaTopHas
UHcTpykTax no Th. paboTa
Na6opaTopHas pa6oTta Ne6 no
Teme: «<OnpegeneHne ANUHLI
CBEeTOBOM BOMHbI»
37\37 MNonsipmnsaums ceeTa. MNonspwusaumsa ceeTa. . BonHoBble
CBOWNCTBa CBeTa.
38\38 KoHTponbHasa pab6oTta Ne3 no KoHTpornb 3HaHU U YMEHWI KoHTpornbHas
Teme: «CBeTOBbIE BOJIHbI» yyalumxcs no Teme. paboTta
39\39 BekTop MarHMTHOM MHAYKLUUMW. MHayKUns MarHUTHOro nons.
3akoH Amnepa. [lenicTBMe MarHMTHOro Nons Ha
NPOBOAHWK C TOKOM. JTHUK
MarHuTHom nHaykummn. Cuna
Amnepa.
Il. OCHOBbI CNELMANBHOWU TEOPUM OTHOCUTENIbHOCTU(44)
40\1 Knaccudeckas gousmka n MNocTtynaTtbl cneumansHOn Teopun
nocTynaTbl cnewumanbHOM Teopumn OTHOCUTENBLHOCTH.
OTHOCUTENBHOCTH.
MHBapmaHTHOCTb MOayns
CKOPOCTW CBETA B BaKyyMe.
MpyHUKMN OTHOCUTENBHOCTU
OrHWTENHa.
41\2 OTHOCUTENBHOCTL OTHOCUTENBHOCTL CamocrosTenbHas
OflHOBpeMeHHOCTU. KuHemaTuka ofHoBpemeHHoCTU. CBA3b Macchl | paboTta

CTO.

N 3Heprum cBob6o4HON YacTuLbl.
OHeprus nokos.




42\3 LLikana anekTpomMarHUTHbIX BOJSH. [nana3oHbl 3NeKTPOMAarHUTHbIX
WHdpakpacHoe 1 N3Ny4YeHUn 1 NX NpakTnyeckoe
ynbTpadnoneToBoe n3nyvyeHue. npumeHeHne. NHgpakpacHoe un

ynbTpagnoneToBoe nsnyyeHue.

43\4 PeHTreHoBCKOE n3nyyeHue. PeHTreHoBCKOE n3nyyeHue.

Il KBAHTOBAA ®UN3UNKA. PU3VUKA ATOMA N ATOMHOIO AOPA (184)

44\1 Bo3HUKHOBEHME KBAHTOBOM OTanbl BO3HUKHOBEHMS
Pur3nKkn. POTOINEKTPUYECKUI KBaHTOBOW hun3nkun. vnoTesa
3P EKT M €ro 3aKOHbI. MnaHka. PoTO3NEKTPUHECKUI

appekT. 3akoHbl hoToadhdekTa.

45\2 YpaBHeHue doToaddekxTa. CBeToBbLIE KBaHTLI. YpaBHEHNE
doToadhdekta. KpacHas rpaHmua
doToadhdbekta. KuHetnyeckas
3Heprusa poTo3NEKTPOHOB.

46\3 doToHbl. ['MnoTesa ge bponns. doToH. 'vnoTesa ge bponns o
BOJSTHOBbIX CBOMCTBAX YacTuLl.
KopnyckynsapHo-BONHOBOW
Ayanuam. CooTHoLeHne
HeonpeneneHHoCTeN
enseHbepra.

47\4 [aeneHune ceeTta. OnbiThbl [asneHune ceeTta. OnbiThbl

JlebepeBa. JlebepeBa

48\5 KoHTponbHasa paboTta Ne4 no KoHTpOnb 3HaHW 1 YMEHUI KoHTponbHas
Teme: «CBeTOBble KBaHTbI» yyalumxcs no Teme. paboTta

49\6 OnbiTbl Pesepdopaa. AnoepHas Mogenu cTpoeHnsa aToMHOro

MoJerb atoMa.

agpa. OnbiTel Pesepdopaa.
lMnaHeTapHas mogenb atoma.




50\7 Teopusa bopa. MocTtynatbl Bopa. ®opmyna
HaxXOXOEHNA AHEPrun ooToHa.
Ob6bsAACHEHME NMHEeNn4YaTbIX
CMeKTpOoB BOAOPOAA Ha OCHOBE
KBaHTOBbIX NocTynaTtos bopa.
Jlasepebl.

51\8 VMcnyckaHve u nornowleHne ceeta fBneHve ncnyckaHue n

atomamu. CnekTpbl. nornoLlueHne ceeta aToMaMu.
CneKkTparbHbI aHanM3 u ero JInHenyaTbIn cnekTp.
NpUMeHeHMe.
52\9 XumMnyeckoe genNcTBme cCBeTa. XumMmnyeckoe genNcTBme CBeTa. JTabopaTopHas
WHcTpykTax no Th. paboTa
Na6opaTtopHasn pa6oTa Ne7 no
Teme: «HabnrogeHue cnnowHoro
M NTIMHEeN4YaToro CNeKTpoB»

53\10 CocTaB u cTpoeHMe aToOMHOro [MpOTOHHO- HEMTPOHHAsA MOAENb

anpa. AgepHble cunbl. anpa. AgepHble Cunbl.

54\11 OHeprusa cBA3n aTOMHbIX A4ep. OHeprus cBA3N aTOMHbIX S4ep.
[edekT macc.

55\12 AnepHble peakunn. AnepHas peakuns. Buabl
paanoakTUBHLIX NPeBpPaLLEHNIA
aToMHbIX 9aep. LlenHas peakums
aenexuvs agep. Bolumcnatb
9HEpPruio, BblAENAILLYIOCA Npy
A0epHON peakuumn.

56\13 MeToabl HabnaeHS K MeToabl HabnaeHUS K

perncTpaumm aneMeHTapHbIX
yacTul,.

perucTpaumm anemMeHTapHbIX
yacTuy,. MpeumyllecTtsa u
HeJoCTaTKW pa3HbiX METOA0B




HabnoaeHnsa n perncTpaumnm
AneMeHTapHbIX 4YaCTuL.

57\14 PagnoaktuBHOCTb. 3aKkoH PagnoaktuBHOCTb. 3akoH
paanoakTUBHOIO pacnaja. pagnoakTUBHOIO pacnaja.

58\15 Henenve agep. AoepHobin peaktop. | JeneHue agep. AoepHbin rnB
TepmosgepHble peakumn. BnnsHune | peaktop. TepmosigepHble
paguaumm Ha Guonornyeckue peakuun. AgepHasa aHepreTuka.

OpraHn3mbl. BrnnaHue noHnsunpytoLlen
pagvaumm Ha XuUBble OpraHU3mbl.
[lo3a nanyyeHus.

59\16 KoHTponbHas pa6oTta Ne5 no KOHTpOrb 3HaHUN U YMEHWI KoHTponbHas
Teme: «CTpoeHme atoma u yyalmxcs no Teme. paboTa
aToMHoro sgpa»

60\17 OTanbl 1 passute PU3nKn OneMeHTapHbIe YacTuubl.
3NeMEeHTapHbIX YacTuL. dyHoameHTanbHble

B3aMMoadencTBus. dTtanbl
pasBuUTNE PU3NKN ANEMEHTAPHbIX
yacTtumu.

61\18 [BuXeHne n B3anmoaencrene [BuXeHne n B3anmoaencreane
3fieMeHTapHbIX YacTul, 3fieMeHTapHbIX YacTul,

KBaHTOBOE none.
V. CTPOEHUE BCEJIEHHOMW (74)
62\1 dunsnyeckasn cnctema 3emns- dusmnyeckasn cuctema 3emns-
JyHa. Jlyna. ®asbi JlyHbl. [Npynuesl n
OTNVBLI.
63\2 dusnyeckas npupona nraHeT u ConHeuHas cuctema. lNnaHeTol rnB

mManbix Ten ConHe4yHoW cucTeMbI.

Yyactume B akumn: «Mon KocMoc»

3eMHon rpynnel. MNnaHeTbl —




ruraHTbl. OcobeHHOCTU MarbIX
Ten CONMTHEYHOW CUCTEMBI.

64\3

ConHue.

ConHue. OCcHOBHbIe
xapaktepucTtukmn ConHua.
MoHATNS: « CBETUMOCTbY, «
xpomocdepa», «KKOpoHa»,
«COJTHEYHbIN BETEP»

65\4

OCHOBHblE XapaKTepUCTUKN 3BE3A,.
«OpueHTaums no 3Be3gHoOMy Heby,
no ConHuy»

3Be3abl Y UICTOYHUKU UX SHEPTUM.
Knaccudukaumsa 3sesq. NoHaTus:
«OCBELLEHHOCTb», KCBETUMOCTbY,
«cnekTp». Quarpamma
epuwnpyHre - Peccena.

rnB

66\5

CoBpeMeHHble NpeacTaBreHnst o
NMPOUCXOXOEHUN U 3BOMOLINN
ConHua v 3Be3f.

CoBpeMeHHble NpeacTaBneHnst o
NPOUCXOXOEHUN U 3BOMOLINN
ConHua v 3Be3q. dsonoums
3Be3[: POXAEHUE, KNU3Hb U
CMepTb 3Be3.

67\6

[anakTukm n nx XapaKTepuUCcTuKn.

Manaktuka. CoctaB u CTpoeHne
ranaktuk. CBOMCTBa ranakTuk.
3akoH Xabbna.
lNpocTpaHcTBEHHbIE MacLUTAObI
Habnogaemon BeceneHHow.
lNpeacTtaBneHne o CTPOEHUN n
aponounn BeceneHHonm.

68\7

CoBpemeHHasa uanyeckas
KapTuHa Mupa.

CoBpemeHHas uanyeckas
KapTuHa Mupa




