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1. IlosicHUTeIBLHAS 3aTIMCKA

[Iporpamma 1o ¢u3uKe 0a30BOr0 YpOBHS Ha YPOBHE CpPEIHEro oO0miero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHHMH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHOl Tporpammel, npeacTaBieHHbIXx B PI'OC COO, a Takke ¢ yuérom denepaibHOM
paboueil mporpaMMbl BOCIIUTaHUS W KOHIIETILIMU IpenojaBaHus yueOHoro npeamera «®dusuka» B
oOpa3oBarenbHbIX  opranm3anusx  Poccuiickoit ~ ®egepanuu, pealu3ylomUX  OCHOBHbBIC
o0pa3zoBaTenbHbIC POTPAMMBI.

[Iporpamma mo ¢usuke orpaxkaer ocHoBHble TpeOoBaHus PI'OC COO Kk JTUYHOCTHBIM,
METANpPEeIMETHBIM U IPEIMETHBIM PE3YyJIbTaTaM OCBOEHHUS 00pa30BaTENIbHBIX IPOTPAMM.

du3nka Kak Hayka 0 Hambosiee OOIIMX 3aKOHAX MPUPOJIBI, BBHICTYIAs B Ka4ecTBE Y4EOHOTO
npeaMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HAHH 00 OKpYXalolleM MUpeE.
HIkonpHBINA Kype (PU3UKH — CUCTEMOOOPA3YIOUIHIi 1151 €CTeCTBEHHO-HAYYHBIX YUeOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIS)KAaT B OCHOBE IMPOIECCOB M SIBJICHUH, M3Y4aeMBIX XUMHEH,
ouonoruei, puznueckoil reorpadueld U acrpoHomuei. Mcnonp30BaHue W aKTUBHOE MPUMEHCHHE
(bu3MYeCKUX 3HAHUU OmpeeNseT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHil B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IMOJIyYEHHS HOBBIX MaTepUaloOB C 3aJaHHBIMU
CBOWCTBaMH M Jpyrux. M3ydyenue GuU3NKu BHOCUT OCHOBHOW BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-
HAyYHOH KapTUHBI MHUpa oOydaromuxcs, B (JOPMUPOBAHHE YMEHUH NMPUMEHSATH HAYYHBIH METOJ
MO3HAHUS NP BHIMOJIHEHUHU UMHU YYEOHBIX UCCIIEeI0OBaHUI.

B ocHoBy kypca (u3MKu 17 YpOBHS CpeIHEro oOiiero o0pa3oBaHUs MOJOXKEH psI UIEH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 IOCTPOEHUS.

Hoesa yenocmrnocmu. B COOTBETCTBUM € HEHl KypC SIBISIETCS JIOTMUECKU 3aBEpPILIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX pPa3lenoB (M3HMKH, BKIIOYACT KaK BOMPOCHl KJIACCHYECKOW, Tak U
COBpEMEHHOM (PU3UKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C HEH MaTepuall Kypca (U3MKUA OOBEAMHEH BOKPYT
¢busnveckux teopuid. Bemymmm B Kypce siBisieTcs: GopMUpOBaHKE MPEACTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoesn eymanumapusayuu. EE peannsanus mnpennojiaraeT HUCIOJb30BaHUE T'yMaHUTapHOTO
MOTeHIMada GU3NYECKON HAayKH, OCMBICIIEHUE CBSA3HM Pa3BUTHUSI (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaK)X€ C MUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMHU ITPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypce QU3MKU mpeanojaraeT 3HakKOMCTBO C HIMPOKHM
KPyrOM TEXHHUYECKHX U TEXHOJOTNYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss TMOCPEICTBOM BBEACHHS D3JEMEHTOB COJIEp)KaHUs,
MOCBSIIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C pa3BUTHEM
TEXHUKU M TEXHOJIOTUH, a Takke 0OCYXIeHHs MpoOJIeM pallMOHAILHOTO MPHUPOIONOIb30BaHUS U
HKOJIOTUYECKOM 6€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeJHEro oOuiero oOpa3oBaHUs
SBIIAIOTCS  (U3nyeckue Teopuu ((POpMUPOBAHUE NPEJICTABICHUH O CTPYKType MOCTPOCHHUS
¢usnyeckoil Teopuu, poiu (YHIAMEHTAIbHBIX 3aKOHOB M TNPUHIMIIOB B COBPEMEHHBIX
MIPEJICTABICHUSIX O MPHUPOJAE, T'paHUIAX NPUMEHHMOCTH TEOpUM, NJs OINUCAHUS €CTECTBEHHO-
HayYHBIX SIBJICHUW U TIPOIIECCOB).

CucTreMHO-eSTeIbHOCTHBIN MOJAX0J B Kypce (PU3MKU pean3yeTcsl MpexIe BCero 3a CUET
OpraHu3alK SKCIEPUMEHTAIBHON JAedATenbHOCTH oOyuaromuxcs. [y 6a3oBoro ypoBHs Kypca
(GU3MKH — 3TO HCMOJB30BAHUE CHUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
mabopaTOpHBIX paboOT, KOTOphIE B TMporpamMme Mo (U3NKEe OOBEAMHEHBI B OOIIMNA CIHCOK
YUYEHHYECKUX NPaKTHUECKUX paldoT. BrimeneHue B ykazaHHOM IepeyHe J1abopaTOpHBIX pador,
MPOBOJUMBIX /ISl KOHTPOJSL M OLEHKH, OCYIIECTBIISETCS Y4YaCTHUKaMH 0Opa30BaTeIbHOTO
mporecca UCXo/s U3 0COOEHHOCTEH IIaHMPOBAaHMUS M OCHalleHus KabuHera Qusuku. [Ipu sTom



o0OecrieunBaeTcs OBJIQJIeHHE OOYYaIOIUMUCS YMEHHSIMH TPOBOJUTh KOCBEHHBIE HN3MEPEHMS,
WCCIICIOBAHMS 3aBHCUMOCTEH (PU3WYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHue ynenseTcsl peleHrIo pacu€THRIX U KaueCTBEHHBIX 3aaa4. [Ipu atom s
pacuéTHBIX 3a/lay MPUOPUTETOM SBIAIOTCS 33JaYd C SIBHO 33JaHHON (U3MYECKOH MOJEJbIO,
MO3BOJISIONINE TPUMEHSTh M3Y4YE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszzeiia Kypca,
TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3neioB. /sl Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISTIOTCS
3a/laHusl Ha OOBSICHEHUE MPOTEeKaHUs (U3MUYECKUX SIBJICHHUH U MPOILIECCOB B OKPY’KAIOIIEH KU3HHU,
TpeOytomiye BIOOpa PU3NYeCcKoi MOIETH TSl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu @I'OC COO k MaTepuallbHO-TEXHUIECKOMY 00ECTICYCHUTO
yueOHoro mporiecca 0a30BbIi ypOoBEHb Kypca (U3MKH Ha YPOBHE CpeaHEro oOmiero odpa3oBaHUs
JOJDKeH M3ydaThCs B YCIOBUSIX IpeIMETHOro KaOuHeTa (U3MKM WIM B YCJIOBHSIX
MHTErPUPOBAHHOTO KaOWHETa NPEIMETOB €CTECTBEHHO-HAy4yHOro HHKiIa. B kaOuHere Qu3uku
JOJDKHO OBITh HEOOXO0IMMOE J1abopaTOpHOE O0OpYJOBaHME JUUIsl BBIIOJHEHHS YKa3aHHBIX B
nporpamMMe 1o GU3HNKe yYCHHYECKUX MPAKTUIECKUX paboT U IEMOHCTPALMOHHOE 000pyI0BaHHE.

JlemoHcTpaninoHHoe  00opyAoBaHue (opMHpPYEeTCS B COOTBETCTBHM C MPUHIUIIOM
MUHUMAJIbHON JOCTATOYHOCTH W 00ECHevMBaeT IMOCTAHOBKY MEPEUMCICHHBIX B MpOrpamme I0
¢bu3nKe KIIOYEBBIX JEMOHCTpPAIMK JUISI HWCCIENOBAaHHMS W3y4aeMbIX SBJICHHH W TPOLECCOB,
AMIUPHUYECKUX U (DYHTAMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKHUX TIPUMEHEHUH.

JIaGopaTopHoe 000pyAOBaHHE AJIsl YYCHUUYECKUX MPAKTUYECKUX paboT popmupyercs B BUie
TEMaTUYEeCKNX KOMIUJIEKTOB M oO0ecrmeunBaeTcss B pacuére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTBI J1adopaTopHOro OOOPYAOBaHUS JOJDKHBI  OBITH
MOCTPOEHBl HAa KOMILJIEKCHOM HCIOJB30BAaHUM AHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUAE LU(POBBIX TaOOPATOPHIA.

OCHOBHBIMH LeJSIMHM U3Yy4YeHHs (PU3HKHN B 00111eM 00Pa30BAHUU SIBJIAIOTCH:

- (opMupoBaHUE MHTEpEca M CTPEMJICHHs OOYUYaIOUIMXCS K HAYYHOMY MU3YyUEHHIO TPUPOJIBI,
pa3BUTHE UX WHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

- pa3BUTHE TPEACTABICHMI O HAaydHOM METOJe¢ TO3HaHUs U  (QOpMHUpPOBaAHUE
HCCIIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

- (GopMHpOBaHHE HAYYHOTO MHPOBO33PEHHs KaK pe3yibTaTa W3Y4eHHS OCHOB CTPOCHHS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

- (opMupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOIb30BaHHEM (U3MUECKUX 3HAHUNA U
HAyYHBIX JI0Ka3aTeNbCTB;

- (hopMHUpOBaHKE TPEJCTABIICHUN O POJU (DU3UKHU TSI Pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHH.

JlocTr:keHre 3THX Lesell o0ecneynBaeTcsl pelleHHeM CJeAYIOLIMX 3a1a4 B Ipouecce
U3ydeHHs Kypca (pu3uKu Ha YPOBHE CpelHero oomero o0pa3oBaHus:

- TpHOOpPETeHHE CHUCTEMBI 3HaHMA 00 O0OmUX (HUBUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHUSX, BKIIOUAs MEXAHWKY, MOJICKYJISPHYIO (PU3UKY, dJIEKTPOJINHAMUKY, KBAHTOBYIO (DHM3HKY H
AIIEMEHTHI aCTPODU3UKY;

- ¢hopMUpOBaHHE YMEHUI MPUMEHATHh TEOPETUUYECKUE 3HAHUSA NI OOBSCHEHUS (DU3HUECKUX
SIBJICHUI B TIPUPOJIE M JIUIS IIPUHATHUS TIPAKTHYECKUX PEIICHUN B TTIOBCETHEBHOM JKU3HH,

- OCBOCHHE CIIOCOOOB pPENICHHUs] PAa3IMYHBIX 3a]ad C SBHO 33JaHHOW (PU3MUECKOW MOJENbIO,
3a/a4, MOJpPa3yMEBAIOIIUX CaMOCTOSTENIbHOE CO3/1aHue (U3MYecKod MOeNnH, aJeKBAaTHOM
YCIIOBUSIM 3a71a4u;

- TOHMMaHHWE (U3WYECKUX OCHOB W MPHUHIUIIOB JCHCTBHS TEXHWYECKUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, HX BIMSHUS Ha OKPYKAIOIIYIO CPENY;



- OBJIQJICHUE METOJaMHM CaMOCTOSITEJIbHOIO IUIAHHUPOBAHUSA M IPOBEAEHUS (PU3MUECKUX
HKCHEPUMEHTOB, aHAIM3a W HMHTEPHpEeTalud HH(POpPMAIMK, ONpEAEICHUsI JIOCTOBEPHOCTHU
IIOJIyYEHHOT'O PE3yJIbTaTa;

- CO3JaHUE YCIOBHH JUId Pa3BUTHA YMEHHMM IIPOCKTHO-HUCCIIENOBATEIbCKOM, TBOPYECKOU
NEeATEIbHOCTH.

Y4eOHbIM IJIaHOM HA uU3ydeHue ¢u3uku B 11 ki1acce Ha 6Ga30BOM ypOBHE OTBOJAMTCS
JBa Yaca B HeJej1o, Bcero — 68 yacos.

2. COIEPXKXAHHUE YYEBHOI'O ITPEIMETA
Paznen 4. DaekrpoauHaMmnka

Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[TocTostHHBIE MarHUTHL. B3aumMoaeiicTBuEe MOCTOSTHHBIX MarHUTOB. MarHuTHoe mnose. Bektop
MAarHuTHOM MHAYKIUH. [[pyHIMI Cynepno3uiuy MarHuTHBIX 10J1€. JINHUM MarHuTHON MHAYKIIMH.
KapTuna nuHMii MAarHUTHOM MHIYKIIMM TTOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHOEe Moje MNpOBOAHMKA € TOKOM. KapThHa JMHUA WMHAYKUMA MAarHUTHOTO MOJIs
JUIMHHOTO MPSIMOTO MPOBOJHKMKA U 3aMKHYTOT'O KOJIBLIEBOTO MMPOBOJIHMUKA, KATYIIKHA C TOKOM. OIBIT
Opcrena. BzanmoaelicTBue MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Monyib U HanpaBlieHUE. [[BUykeHHE 3apsKEHHOM YacTHUIbl B OTHOPOIHOM
MarHuTHOM noje. Pabota cumisl Jlopenna.

SBneHue DNEKTPOMArHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM  MHAYKIMH.
DNEeKTPOABUKYIIAS CUJIa MHAYKITUU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIuu Dapanes.

BuxpeBoe nsnekTpuueckoe Moje. IJEKTPOJABIXKYIIAas CHiIa HMHAYKIMH B IIPOBOJHUKE,
JBUKYILIEMCSI IOCTYNIATEIbHO B OJJHOPOJHOM MarHUTHOM I10JIE.

IIpaBuio JleHna.

NHnykTUBHOCTD. SIBICHUE CAMOMHIYKIIMH. DJIEKTPOIBIKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNEeKTpOMarHuTHOE MoJe.

TexHuueckue yCTpOMCTBA M  MPAKTUYECKOE TMPUMEHEHHE: TIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, DJIEKTPOABUTATEIb, YCKOPUTEIIN SJIEMEHTAPHBIX YACTHI], UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIuHUY MHIYKITUA MarHUTHOTO TIOJIA.

B3aunmMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SBneHne HIMEKTPOMAarHUTHON UHAYKITHH.

IIpaBuio JleHna.

3aBUCHMOCTb 3JIEKTPOABMUKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH W3MEHEHHSI MarHUTHOTO
MOTOKA.

SIBrieHNE CaMOMHTYKIIN Y.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3yueHrne MarHuTHOTO MOJI KATYIIKH C TOKOM.

WccnegoBanue necTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIEHUS SJIEKTPOMArHUTHON WHYKITHH.

Pa3gea 5. Kojie0anus 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKMpOMaAZHUMHbIE KOJ1EOAHUA

Konebarenbnass cucrema. CBoOonHble MexaHMyeckue Konebanus. ['apmMoHMueckue
konebanusa. llepmon, dacrora, amrmumtyna u  (aza kosnebanuil. [IpyXMHHBIA MasTHHK.
MatemaTuueckuii MasgTHUK. YpaBHEHUE TapMOHMYECKUX KoseOanuil. [IpeBpaiienue sHepruu mnpu
FapMOHHYECKHUX KOJIeOaHUSX.

Konebarenbupiit  koHTYp. CBOOOJHBIE JJIEKTPOMATHUTHBIC KOJICOAHWS B WJACaTHLHOM
KoJieOaTeIbHOM  KOHTYpe. AHaJIOrUs MEXAYy MEXaHUYECKMMH U DJIEKTPOMarHUTHBIMHU
kosneOanusmMu. @opmyna TomcoHa. 3akOH COXpaHEHMS SHEPTUM B HJICATHHOM KojeOaTeabHOM
KOHTYpE.

[IpeacraBinenue o 3aryxaronux KojeOaHUsSX. BbIHYXJIEHHbIE MEXaHHMYECKUE KOJICOAHUS.
Pe3onaHc. BeiHyXIeHHBIE 2JIEKTPOMarHuTHbIE KOJI€OaHusl.

[Tepemennbiii Tok. CUHYyCOMAQIbHBIM MNEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKAa.
AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAUYEHNE CUJIbl TOKA U HAIIPSKEHUS.

Tpancdopmarop. IIpomsBoacTBo, mepegada M TMOTPEOJICHHE BIIEKTPUYECKOHW DHEPTHUH.
OKOJIOTUYECKHE PUCKM TpU TPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa HCHOJIB30BaHUSA
3JIEKTPO3HEPIUU B TOBCEAHEBHOM KU3HHU.

TexHuueckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHE: 3IEKTPUUECKUN 3BOHOK, T'€HEepaTop
[IEPEMEHHOTI'0 TOKa, JIMHUHU JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanmne napameTpoB KojeOaTelnbHOW CHCTeMbl (IPYKMHHBIA MM MaTeMaTH4YeCKUil
MasITHUK).

HaGumrotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanme CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcruiorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKa W HAmpsDKEHUS OT  BpPEMEHH) IS
AJIEKTPOMAarHUTHBIX KOJIeOaHM.

Pe3onanc mpu mocnenoBaTeNIbHOM COEIMHEHUHM PE3UCTOpa, KATYIIKW WHIYKTUBHOCTU U
KOHJIEHCATopA.

Monenb TUHUY 3IEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

HccnenoBanne 3aBUCHMOCTH TepHO/ia MajblX KoyueOaHUil Tpy3a Ha HUTH OT JUIMHBI HUTH H
Macchl Tpy3a.

HccnenoBanne mnepeMeHHOr0 TOKa B LENUM M3 IOCIEI0BAaTENbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

Mexanuueckue BOJHBI, yclioBUsl pacnipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs U
mirHa BoJiHBL. [lomepednsie u nmpoaoasHbie BOIHBL. HTEepdepeHtus u nudpaxiums MeXaHUHIeCKUX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHuTHbIE BOJHBI. YCIOBUS H3JIYYEHHUS DIIEKTPOMAarHUTHBIX BOJH. BzanmuHas
opueHTanus BekTopoB E, B, V B anexTpoMarautHoi BosiHe. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHEe,  MpeJIoMJIeHHe,  mnossdpusauus,  audpaxnus,  uHTepdepeHuus.  CkopocTh
AJEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHHEe AMeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paAOCBA3M U TENEBUACHUSA. Paaronokarus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIeH Cpeibl.



TexHuueckue yCcTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: MY3BbIKaJIbHbIE HHCTPYMEHTHI,
yIABTPa3ByKOBasi JIMAarHOCTUKAa B TEXHUKE M MEIUIMHE, pajgap, pPaguONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meys.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJA0IbHBIX BOJH.

Konebnronieecs Te10 Kak UCTOUHUK 3BYKa.

Habnronenue oTpaxeHus 1 MpeaoMIICHUS MEXaHUUECKUX BOJIH.

Habmonenue untepdepeHnu u AUPpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U YaCTOTON KOJICOaHHIA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, IPEJIOMIIEHUE, TOJIApU3aLus,
mudpaknus, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. IIpsMosinHeliHOE pacHpOCTpaHEHUE CBETa B OJHOPOJHOH cpene.
JIyu cBeta. To4yeuHbI HICTOYHUK CBETA.

OtpaxeHnue cBera. 3akoHbl OTpaxeHus cBera. llocTpoeHue wu300pakeHUN B ILIOCKOM
3epKae.

[Ipemomitenne cBeta. 3aKOHBI TIPEJIOMIICHHUS CBEeTa. AOCOIOTHBIN MOKA3aTelb MPEIIOMIICHUS.
[Tonnoe BHyTpeHHEe oTpaxenue. IIpenenpHbIi yroil MojaHOro BHyTPEHHErO OTPaKECHMS.

Hucnepcus cseta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparomue 1 paccenBaroiye JuH3bl. ToHkas muH3a. @OKYCHOE PACCTOSHHUE U ONTHYECKas
ciuia TOHKOM nuH3BL llocTpoeHne wn300pakeHH B COOMpAIOIIMX W PACCEHBAIOIIMX JIMH3AX.
@opMyIia TOHKOW JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS HAOMIOACHUS
MaKCHUMyMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT JIBYX CHH(A3HBIX KOI'€pPEHTHBIX
HMCTOYHUKOB.

Hudpaxius ceeta. JJudpakunonHas pemeéTka. Y caoBue HaOMOeHNs I1aBHBIX MAaKCHMYMOB
IIPU NaIEHUM MOHOXPOMATHUECKOT0 CBeTa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHnueckue yCTpOHCTBA M MPAaKTHUECKOE IMPUMEHEHHWE: OYKH, Jyna, Qoroammapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAs PEHIETKa,
TIOJIIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpoCTpaHEeHUe, OTpaKeHHe U MpenoMieHue cBeTa. OnTuyeckue
pUOOPBHI.

IlosnHOE BHYTpEHHEE OTpakeHHe. Moenb cBeToBoa.

HccnenoBanue cBOMCTB 300paxKeHH B TMH3aX.

Moaenu MUKpPOCKOIIA, TEIECKONa.

Habmonenue unatepdepeHIim cBera.

Habmtonenue nugpakuuu cera.

Ha6mronenue qucnepcuu cera.

[TonydeHue cekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonmy4yeHue cniekTpa ¢ HOMOIIBIO AU(PPAKITMOHHON PEIIETKY.

HabmtoneHue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepenue nokaszarens IpeaoMIeHUs CTEKIIa.

WccnenoBanue cBONCTB N300paxKeHH B TMH3aX.



HaGmronenue qucnepcuu ceta.

Pa3nen 6. OcHOBBI cieMAIbHOM TEOPUH OTHOCUTEIbHOCTH
['panuubl OPUMEHUMOCTH KjacCuyecko MexaHuku. [loctynaTel cHenuaibHOM TEOpHUH
OTHOCUTEIBHOCTH: HWHBAapUAHTHOCTb MOJYJISI CKOpPOCTHM CBeTa B  BaKyyme, MPUHIMUII
OTHOCUTEIBHOCTH DHHINTEHHA.
OTHOCUTENBHOCTD OJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHH U COKPAILEHUE JUTUHBI.
DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIbI.
CBs3b MACChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTHUIbI. DHEPIUs MOKOS.

Paspen 7. KBanToBas pusuka

Tema 1. dnemenmol KGAHMOBOI ONMUKU

®otonbl. ®opmyna [lnanka cBs3u SHEepruM GPOTOHA C €r0 YACTOTOH. DHEPTHUs] M MMITYJIbC
¢dotoHa.

Otkpeitre u uccnenopanue porodddexra. Onbiter A. I'. CroneroBa. 3akoHsl GoTodhdhekra.
VYpasaenue Ditamteitna st poroaddexra. «KpacHas rpanuina» gporoaddexra.

JlaBnienue ceera. Onwithel [1. H. JIeOenena.

XHWMHYECKOE ICHCTBHE CBETA.

TexHuueckue yCTPOHCTBA W TPAKTHYECKOE MpHUMEHEHHE: (OTOdIEMEHT, (OTOdaTUHK,
COJTHEYHas Oatapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3PeKT Ha YCTAaHOBKE ¢ MUHKOBOU IIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

CBeTOqUOI.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -yactun. [lmanerapnHas
mojenb aroma. [locrynmatel bopa. Mznyuyenune u morsouieHne (OTOHOB NpH HEpexoje aroMa ¢
OJTHOT'O YPOBHS SHEPruu Ha Apyroi. Buasl cnekTpoB. CrieKTp ypoBHEW SHEPIrUU aTOMa BOAOPOAA.

BosiHoBBIE cBOMicTBa yacTull. Bomubl ne bpoinsa. KoprnyckynsspHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE M BBIHYKJICHHOE U3ITyYEHHE.

TexHuueckue yCTpPOMCTBA M  MPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIA  aHaiu3
(criekTpockoI), 1a3ep, KBAaHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

HabntoneHue nuHeyaThIX CIEKTPOB U3TyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

HabmtoneHue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo

DKCIepUMEHTHI, TOKA3bIBAIOIIME CIIOKHOCTh CTPOEHUs sipa. OTKpbITHE PaJMOAKTUBHOCTH.
OmneiTel Pezepdopna mo omnpeneneHUIo cocTaBa paguoakTHUBHOro u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3TydeHHs. BiusHue paqnoakTHBHOCTH Ha >KUBBIE OPTaHU3MBI.

OTkpeiTHE NTpOTOHA W HelTpoHa. Hyknmonnas monens sijipa [eitzenOepra—Banenko. 3apsn
sapa. MaccoBoe uncio aapa. U30Tomsl.

Anbda-pacnaa. DNEKTpPOHHBIM M TO3UTPOHHBIN OeTa-pacman. ['amma-usznydeHue. 3aKkoH
PaZMoOaKTUBHOIO pacraja.



DHeprus CBS3U HYKJIOHOB B sipe. SnepHsbie cuibl. [ledekT maccsl spa.

SnepHsle peakuuu. JleneHre U CUHTE3 SIED.

Snepubiii  peakrop. TepmosiaepHblii  cunTe3. [IpoGiemMbl M MEPCIEKTUBBI  SACPHOU
SHEPIreTUKU. DKOJOTUYECKHUE ACTIEKTHI SI€PHON SHEPTEeTUKH.

DOneMeHTapHble yacTUullbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOIIOICHHUS U PETUCTPALIUH SJIE€MEHTAPHBIX YacTHII.

@dynnameHTaIbHBIE B3aUMOAeHcTBUSA. EAMHCTBO (hru3nyeckoil KapTHHBI MHpa.

TexHuueckue ycTpoilCTBa M IPaKTUYECKOE IPUMEHEHHE: J03UMETp, Kamepa BuiibcoHa,
SIIEPHBIN peakTop, aToOMHasi 6oMoOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue TpeKoB 4acTHil (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oranel pa3BUTUA acTpoHOMHUU. IIpHuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAYCHUE aCTPOHOMMUH.

Bun 3Bé3qH0r0 Heb6a. Co3Besus, spKue 3BE31bl, UIAHETHI, X BUIAUMOE JABHKEHHE.

Conneynas cucrema.

Comnnue. Conreunast akTUBHOCTh. McTounuk sneprun CosHia u 3B€371. 3BE3/bI, UX OCHOBHBIE
XapaKTepUCTUKU. JluarpamMma «CHIEKTpalbHBIA KJIACC — CBETUMOCTb». 3BE3IBI IJIaBHOU
[IOCJIEZOBATEIBHOCTU.  3aBUCHUMOCTb ~ «Macca —  CBETUMOCTb» i 3BE3]  TJABHOU
[IOCJIEI0BATENbHOCTU. BHyTpenHee cTpoeHue 3BE31. COBpEeMEHHbIE MPEACTABIEHUS O
MIPOUCXOXACHNUHU U 3BoJoLuu CoslHIa U 3BE3]1. DTarbl )KU3HU 3BE3L.

Mnineunsiii [Iyte — Hama [Manmaktuka. [lonoxxenne u aBmxenue Connua B ['anaktuke. Tumnsl
rajakTuk. PaguoranakTuky v kBazapsl. YEpHbIE IBIPHI B sipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akoH Xa06na. PaszOeranue ramaktuk. Teopus
Bonbiioro B3peiBa. PennkToBoe u3nyyeHue.

MacutabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

Habutoienust HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUITIOKEHHUH TS
OTIpeJIeJIEHUs] TI0JIOKEHUsI HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nosymapus 1 sipkue 3BE3/bL.

Habmonenus B Teneckon JlyHsl, maner, Mneusnoro Ilytu.

O06o0maroniee NoBTOpPeHUE

Poinb ¢pu3uku 1 acCTPOHOMHUM B SKOHOMUYECKOH, TEXHOJIIOTUYECKOM, COLIMAIBHOM U ATHYECKON
cdepax J1eATETbHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKU U aCTPOHOMMU B COBPEMEHHON Hay4dHOMH
KapTUHE MUpa, poiib (U3MUeckol Teopuu B (OPMUPOBAHUHU MPEACTABICHUN O (U3NYECKOH
KapTUHE MHUpa, MECTO (PU3MYECKON KapTUHBI MUpPa B OOIIEM psAy COBPEMEHHBIX E€CTECTBEHHO-
HAy4YHBIX IIPEJICTABICHUN O IPUPOAE.

MexnpeamerHblie CBA3U

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHS B 11 Kjacce OCYIIECTBISIETCA € y4ETOM
COJIEpKaTENIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduun
U TEXHOJIOTHH.

Mescnpeomemusie nowsamusi, CBS3aHHBIE C HW3yYEHHEM METOJOB HAyYHOTO TIO3HAHMS:
SBJICHWE, HAY4HbI (QakT, rumore3a, (u3nueckas BeIUYMHA, 3aKOH, Teopus, HaOI0JeHHeE,
AKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.



Mamemamuxa: pelleHWe CHUCTEMBbl YPaBHEHMH, TPUTOHOMETpUUeckHe (QYHKIMH: CHUHYC,
KOCUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO, BEKTOPHl M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOXEHHE BEKTOPOB, IMPOU3BOJIHBIC AIIEMEHTAPHBIX (DYHKIIHIA,
MIPU3HAKU NI0J100MS TPEYTOIbHUKOB, OMPEIeIeHHE TUIOIAIU IUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snextpuyeckue SBJICHUS B )KUBOW IPUPOJIE, KOJIeOATENbHBIE JBUKECHUS B KUBON
IIPUPO/IE, ONITUYECKUE SIBIICHUS B )KUBOI NPUPOE, AEHCTBUE pajiiallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJEKYJ, KpHUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MEeXaHU3MBbl 00pa30BaHUs KPUCTAJUIMYECKOM pElIETKH, CIIEKTPAIbHBII aHaH3.

l'eocpagpusa: MarHUTHBIE TONIOCA 3€MJIM, 3aJ€KW MAarHUTHBIX PyA, (OTOCHEMKA 3EMHOMN
IIOBEPXHOCTH, IPEJCKA3AHNE 3EMJIIETPSCEHUH.

Texuonozus: MMHUY IIEKTPOIIepeiad, FeHepaTop NEPEMEHHOTO TOKA, JIEKTPOIBUTaTENb,

MHAYKIIMOHHAS 11€4b, pajap, paAuoNpuEMHHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-nieus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHUKA, COJIHEYHAst OaTapes.

3. [Inanupyemble pe3yJbTaThl 0CBOEHHUS Y4eOHOT0 npeamMeTa «Pu3ukay»
3.1. JIn4yHOCTHBIE Pe3yabTATHI
JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS YydeOHOro mnpeamera «DHU3MKa» TOJDKHBI OTpa)xarhb

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEU
MO3ULMEN JINYHOCTH, CUCTEMON LEHHOCTHBIX OpUEHTALUH, MO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOLIMX TPAJULIMOHHBIM LIEHHOCTSM POCCUHMCKOI0 OOIIECTBA, PACIIMPEHHUE KU3HEHHOTIO
OIbITa U ONBITA JESITEILHOCTU B MPOLIECCE PEATU3alUU OCHOBHBIX HAIpaBJIE€HUI BOCIUTATEIbHON
NESITEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:knaHcKoOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOM  MO3MLUM  OOydaroulerocs Kak  aKTHUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUNCKOI0 OOIIECTBA;

MPUHATHE TPAJULMOHHBIX OOIIEYEIOBEYECKMX T'yMaHUCTHUECKUX U JIEMOKPaTHUYECKHUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEpEcax TIpakIaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPaBJIEHUHU B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aUMO/IEHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIHUAMHU
U Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKO 1eATETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCY/IapCTBEHHBIM CUMBOJIAM, JIOCTHKEHUSAM POCCUMCKHUX YYEHBIX
B 001aCTH (PU3UKHU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAI[MIO0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIOYas ICTETUKY HAYYHOI'O TBOPYECTBA, MPHUCYLIETO
¢uznyeckoil Hayke;

5) Tpy/0BOTO BOCIUTAHUS

MHTEPEC K pa3Iu4HbIM cepaM MpodeccrnoHalbHOM 1eATeIbHOCTH, B TOM YHCIIE CBSA3aHHBIM C
¢bu3MKOW ¥ TEXHUKOW, yMEHHME COBEpIIaTh OCO3HAaHHBIM BbHIOOp Oynymed mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJ1aHBI;



TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO W CaMOOOpa30BaHMIO B 00JacTH (PU3MKK Ha
MPOTSKEHUU BCEH KU3HH;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh  JKOJIOTHYECKOW KYJIbTYPbl, OCO3HAaHUE TJOOAIBHOIO XapakTepa
9KOJIOTHYECKUX MPoOIIeM;

IUIAHUPOBAHUE U OCYILIECTBIEHUE NCUCTBUI B OKPYXKAIOIIEH Cpeie Ha OCHOBE 3HAHUS LEIEH
YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paciivpeHue OmbITa AeATeIbHOCTH SKOJOTUYECKON HANpaBIEHHOCTH Ha OCHOBE MMEIOIINXCS
3HaHU# No (pu3uKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(hOpPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bu3nuecKoil HayKu;

OCO3HAaHHE IIEHHOCTH HAy4YHOW AESITeIbHOCTHU, TOTOBHOCTH B MpPOIECCe H3YUYCHUS (HDUBHKU
OCYIIECTBJISITh MTPOCKTHYIO U UCCIIEIOBATEIBCKYIO IS TEIIbHOCTh MHIMBUIYAIbHO U B TPYIITIE.

3.2. MeTanpeaMeTHbIe pe3yJbTaThl

N3yuenne QU3MKM B OCHOBHOW IIKOJI€ CIOCOOCTBYET JIOCTHUKEHHUIO METalpeAMETHBIX
pe3yabTaTOB, B TOM YHCIIE:

OBJ1a1eHMI0 YHMBEPCAIbHBIMHU N03HABATEJILHBIMH A€l CTBUSIMU:

1) 6a30Bble JIOTHYECKHUE e CTBUS

- BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHU);

- YCTaHaBIHMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKALNK, OCHOBAHUSA U OOOOIICHHS |
CpaBHEHMS,

- BBISIBIISITh 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PAKTax, MAHHBIX H
HaOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

- BBUIIBIIATh TPUYMHHO-CIICACTBEHHBIC CBS3W TPU HM3YYCHUU (PUIUUECKUX SBICHUNA U
MIPOLIECCOB;

- JlenaTh BBIBOJBI C HCIIOJNB30BAaHHEM JEIYKTHBHBIX M HMHIYKTUBHBIX YMO3aKIIOUEHHH,
BBIJIBUT'aTh TUIIOTE3bI O B3aUMOCBSA3AX (PU3MUECKUX BEIUYHH;

- CaMOCTOSITEIbHO BbIOMpaTh Croco0 pemnieHust yueOHoM (usnueckoil 3amauu (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pELIeHMs], BBIOOp Haubojee MOAXOMALIEr0 C Y4ETOM CaMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPHUEB).

2) 06a30BbIe HCCIeI0BATENbCKUE e CTBUS

- UCTIOJIH30BATh BOIIPOCHI KaK UCCIIEAOBATEILCKUI HHCTPYMEHT ITO3HAHMS,

- IPOBOJUTH M0 CaMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIA (U3NUECKUit
HKCIEPUMEHT, HEOOIBIIIOE NCCIIe0BAaHNE (PU3MUECKOTO SBICHUS;

- OLICHMBAaTh HAa NPUMEHHUMOCTb M JIOCTOBEPHOCTh MH(OpPMAIHIO, MOJYYEHHYIO B XO7e
WCCIIEIOBAHHSI WJIH SKCIIEPUMEHTA,;

- CaMOCTOATENBHO (POPMYJIMPOBaTh 00OOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM MPOBEICHHOIO
HaOJIOICHNS, OTIBITA, UCCIICTOBAHMS,

- IPOTHO3MPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (U3NUECKUX MPOIECCOB, a TaKXKe
BBIJIBUTAThH TIPETIOIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

3) padora ¢ nngopmanuei

- TIPUMEHSTH pa3IMYHBIE METOJbI, WHCTPYMEHTHl M 3alpOChl TPHU IOUCKE U OTOOpe
nH(pOpMAIIUY WK TaHHBIX C YIETOM MPeI0KeHHON yueOHOM (hru3ndeckoi 3a1a4u;

- aHaIM3WPOBATh, CHUCTEMATH3MPOBATH W HWHTEPIPETHPOBATH HWH(OOPMAIHMIO PaA3THIHBIX
BUJIOB U ()OPM IPECTABICHHUS;

- CaMOCTOSITENIbHO BBIOMpATh ONTHUMAIbHYIO (QOpMYy TNpeIcTaBieHUs HHPOpMauU U
WUTIOCTPUPOBATh pellaeMble 337a4l HECIIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOU rpadukoi u ux
KOMOHMHALUSIMU.

OBJ1a1IeHMI0 YHMBEPCATbHBIMU KOMMYHMKATHBHBIMH /1€iCTBUSIMM:



1) o0menue

- B X0/i¢ 00CYX/IeHHs y4eOHOTO MaTepuaia, pe3yabTaToB Jab0paTOPHBIX pabOT U MPOCKTOB
3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXJaeMOW TeMbl M BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha
pellIeHre 3a]a4i U oJIiepKaHue 0J1arokenareaIbHOCTH OOIEHUS;

- COINOCTaBIISATh CBOM CYXJEHUS C CYXKICHUSMH JPYTHX YYaCTHUKOB JIHAJIOTA,
OoOHapyXHUBaTh pa3IU4Me U CXOACTBO MO3UIIHIA;

- BBIPQXKaTh CBOKO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

- yOJIUYHO MPEJCTABIATH PE3YJIbTAThl BHITOTHEHHOTO (PU3MUECKOro OMbITa (IKCIIEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

2) coBMeCTHAs 1eITeJIbHOCTD (COTPYAHUYECTBO)

- IOHUMATh U UCTOJBH30BaTh MPEHMYIIECTBA KOMAHIHON U WHIUBUAYAIBHONH pabOTHI Mpu
pelIeHnH KOHKPETHON (hu3nYecKoil mpoOIeMbl;

- TPUHUMATH Il COBMECTHOW JCSITENbHOCTH, OPTraHW30BHIBATH JCHCTBUS IO ¢
JOCTUKEHHUIO: paclpeiensiTh PO, OO0CYXJaTh IMPOIECCHl U PE3yJbTaTbl COBMECTHOW pabOThI;
000011aTh MHCHHSI HECKOJIBKUX JTFOJICH;

- BBIMOJHATH CBOIO 4YacTh pabOThI, AOCTUTas KAYECTBEHHOI'O pe3yjbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAWMHHUPYS CBOU JICUCTBUS C IPYTUMU YICHAMH KOMAaH/IbI;

- OLIEHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIUN MPOAYKT MO KPUTEPHUSAM, CAMOCTOSTEIHHO
c(hOpMYyITMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

OBi1a1eHHI0 YHUBEPCAIbHBIMH Y4eOHBIMHU PeryJIaTHBHBIMH JeCTBUSIMU:

1) camoopranuszauus

- BBISBIISITH NPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CHUTYaIUSX, TPEOYIOIIMX AJIs pelIeHUs
(bU3NIEeCKUX 3HAHUH;

- OpPUEHTHPOBATHCS B PA3NIMYHBIX MOAXOAAX MPHUHATHS pelleHuil (MHAMBHIYaIbHOE,
MIPUHSATHE PEIICHUS B TPYIIS, IPUHATHAE PEIICHUIN TPYIIION);

- CaMOCTOSITENIbHO COCTaBISITh ANTOPUTM peuIeHUs (U3nueckod 3anadd Wik IUIaHa
WCCIICIOBAHMSI C YYETOM UMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh
npegaraeMble BApUAHTHI PELICHUI;

- IefaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

2) caMOKOHTPOJIb (pedexcust)

- TaBaTh aJICKBAaTHYIO OIICHKY CUTYAIlU! U TIpeJyIaraTh IJIaH ¢ N3MCHCHHUS,

- OOBSICHATH MPUYMHBI JOCTHKEHHUS (HEAOCTH)KEHUS) PE3yJbTaTOB NESATEIBHOCTH, /1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

- BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJE€ B XOJ BBINOJHEHUS (PU3NUIECKOTO
WCCIICJIOBAHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, W3MEHUBIIUXCS CHUTYAIlHH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEIH;

- OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LI€JIU U YCIOBUSIM.

3) SMOIMOHAJILHBIH UHTEJJIEKT

- CTaBUTb ce0sl Ha MECTO JIpYroro 4ejoBeKa B XOJI€ CIOpa WM JUC KyCCHUM Ha HaydyHYIO
TeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro.

4) npuHsATHE cedsl U APYTUX

- TMpU3HaBaTh CBOC MpPaBO Ha OMMOKYy MpH peHieHuH (QU3NYeCKUX 3aJad WId B
YTBEP)KJACHUSAX HA HAYIHBIC TEMBI M TAKOE K€ IPaBO JIPYToro.

3.3. IIpeaMeTHBIE Pe3yJIbTAThI
- JIEMOHCTPUPOBATh Ha MpHUMEpax poJib U MeCTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4yHOW KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHON TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKOU
NesITebHOCTH JIFO/I€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;
- YYUTHIBATh TpaHUIBl TMPUMEHEHHMS] HU3YUYEHHBIX (QHU3NYECKHX MOJeNei: TOYEeUHBIN
ANEKTPUYECKUH 3apsl, Tyd CBETa, TOYEUHBIM UCTOYHUK CBETa, SiJiepHas MOJENb aTOMa, HYKJIOHHas
MOJI€JIb aTOMHOT'O Si/ipa MPH peleHNH (PU3NIECKUX 3a/1a4;



- pacmo3HaBaTh (U3HYECKHE SBJICHHS (TIPOIECCh) M OOBSICHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA U KBAHTOBOH (DM3MKHU: 3JIEKTPHUYECKasi MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHNYCCKOEC, MArHuTHOC HCﬁCTBHH TOKa, B321PIMOI[CI>1CTBH€ MAariuToB, OSJICKTPOMArnuTHasA
UHIYKIMS, JEHCTBME MArHUTHOIO IIOJIA Ha NPOBOJAHUK C TOKOM M JIBIXKYLIUICS 3apsii,
AJIEKTPOMArHUTHBIE KoJieOaHUs U BOJHBI, IMPSIMOJIMHEHHOE PACIpPOCTPaHEHHE CBETa, OTPAKEHHE,
npejoMiieHue, uHTepdepeHius, Iudpakuus ¢ TMONApH3alMs  CBETa, MJHCIEPCUs CBETA,
dotoanekrpuyeckuii 3pdexr (hotodrddexr), cBeTOBOE naBlIeHHE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOAOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIUOAKTUBHOCTb;

- OIKCHIBaTh HM3yYEHHBIE CBOMCTBA BelIECTBAa (DJIEKTPUUECKHE, MAarHUTHBIC, ONTHYECKHE,
AIEKTPUUYECKYIO MPOBOAUMOCTh PA3JIMYHBIX CpPENl) U DIIEKTPOMATHUTHBIC SBJICHHS (IIPOLIECCHI),
UCTOJB3Ys (PU3NYECKHUE BEIUYMHBI: SJIEKTPUUECKUI 3aps/l, CHUIa TOKA, DIIEKTPUYECKOE HAIIPSLKEHHE,
ANEKTPUYECKOE CONMPOTUBJICHHE, Pa3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJABMKYIIAs cuia, paboTa TOKa,
MHIYKIMST MarHUTHOTO MoJisi, cuiia Amnepa, cuia JlopeHia, MHIYKTUBHOCTb KaTYIIKH, HEPIUs
AJIEKTPUUYECKOTO W MarHUTHOTO TIOJIEH, TIEPHOJ] U YacTOoTa KoJeOaHWi B KOJIEOATEIIBEHOM KOHTYpE,
3apsii M cHUja TOKAa B TIPOLECCe TapMOHMYECKUX DIIEKTPOMArHUTHBIX KoyieOaHuid, (HOKycHOe
paccTosiHue U ONTHYECKas CUJia JMH3BI, IPU OMKMCAHUU MIPABUIIBHO TPAKTOBATH (PU3UYECKHUI CMBICIT
WCIOJIb3YEMBIX BEIMYMH, MX OOO3HAYCHHsS] M EIUHUIIBI, YKa3blBaThb (OPMYJIbI, CBS3BIBAIOIINE
AAaHHYIO (1)I/I3I/I‘-ICCK}’IO BCJIMYMHY C APYTHUMH BCINMYNHAMMU,

- OIIKCbIBATh H3YYCHHBIC KBAHTOBLIC ABJICHUA W IPOLCCCHI, HCIIOIb3YysA CI)I/I3I/I'-I€CKI/I€
BEJIMYUHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI M YaCTOTA CBETA, JHEPTHs U UMITYIIbC
¢dboToHa, TepUoA MOdypacmaga, JHEpPrus CBA3M AaTOMHBIX SJep, MPU OMNHCAHUU MPABUIBHO
TPAKTOBATb (1)PI3H‘I€CKPII>1 CMBICJT UCITIOJIB3YCMbBIX BCJINYHH, UX O603Ha‘-I€HI/I$I " CAWHUIBI, YKAa3bIBATb
(bOpMy.HBI, CBA3BIBAIOIUC NAHHYIO (1)I/I3I/I‘I€CKYIO BCJIIMYUHY C JPYrMMU BCJIIMYMHAMH, BBIYUCIIATH
3HaueHUe (PU3NYECKON BEIHUNHBI,

- aHATM3HUPOBaTh (U3MUYECKUE MPOLECCHl M SBICHUS, UCHOJb3Ys (U3MUECKHUE 3aKOHBI U
MIPUHIMIIBI: 3aKOH OMa, 3aKOHBI MOCJICAOBATCIIBHOIO U MapalyICJIbBHOTO COCAUHCHUA ITPOBOAHUKOB,
3akoH JDkoyms—JleHna, 3akOH  DJIEKTPOMATHUTHOM  MHIAYKLWH, 3aKOH IPSMOJIMHEMHOTO
pacrpoCTpaHEHHsI CBETa, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMIIEHUS CBETa, ypaBHEHHE
OnHiTeitHa 11 hoTtodddexra, 3aKOH COXpAHEHUs] SHEPTHH, 3aKOH COXPAHEHUS! UMITYJIbCa, 3aKOH
COXpaHEHHS AJIEKTPHUYECKOTO 3apsi/ia, 3aKOH COXPaHEHHS MaCCOBOTO YHCIIa, MOCTyIaThl bopa, 3akoH
palMOAaKTHBHOTO pacmazna, Npd OSTOM pa3iIndarh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIpaXKEHUE U YCIOBUSA (TPaHHULIbI, 00JIACTH) IPUMEHUMOCTH;

- OIpeNeNATh HAIpaBJIeHHE BEKTOpa MHAYKIMM MAarHUTHOTO MOJIS NMPOBOJHUKA C TOKOM,
cunbl Amriepa u cuiibl JlopeHna;

- CTPOUTH U OIHKCHIBaTh U300paKEHUE, CO3IaBAEMOE MIIIOCKUM 3€pKajioM, TOHKOM JIMH301;

- BBINOJHATh SKCHEPUMEHTHI IO MCCIEJOBAHUIO (DU3NYECKUX SBJIEHUI M IPOLECCOB C
UCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHMI: Ipu 3TOM (OpMYIMPOBAThH MpolieMy/3aiaqy
W THUMOTe3y y4eOHOro JKCIIEPHMEHTa, COOMpaTh YCTAHOBKY W3 TPEIIOKEHHOTO 00O0pYIOBaHHS,
MIPOBOAUTH OMIBIT U (OPMYITUPOBATH BHIBOIBI;

- OCYILECTBJIATH MpPsAMbIE M KOCBEHHbIE H3MEPEHUs (PHU3UUECKUX BEIUYUH, IMPU HTOM
BbIOMPATh ONTUMAIbHBIM CIOCO0 H3MEPEHUsT U HCIOJIb30BaTh HM3BECTHBIE METO/bl OLIEHKU
MTOTPEIHOCTEN U3MEPEHU;

- UCcCjIeaoBaTh 3aBUCHUMOCTH q)HSI/I‘-IeCKI/IX BCJIIMYHH C HUCIIOJB30BAHHUEM ITPSAMBIX H3MCpCHHI>’II
IPU 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (UKCHUPOBATh pE3yJbTaThbl MOJYYEHHOH 3aBUCHUMOCTH
(bu3MUECKUX BEIUYMH B BHJIe TaOIUI] ¥ TpaHKOB, EIaTh BEIBOJIBI 110 pe3yIbTaTaM HUCCIIECIOBAHMUS;

- coOmomath TpaBmia O€30MacHOTO Tpyda MPH TPOBENECHHUH HCCICJOBAaHUH B paMKax
y4eOHOTO  OKCIIEPHMEHTa, y4eOHO-HCCIIEIOBATENbCKON W TPOEKTHOM  JIGATENIbHOCTH  C
WCTIOJIh30BaHUEM H3MEPHUTEIBHBIX YCTPOHCTB U JIA0OPaTOPHOTO 000PYIOBAHNUS;



- pemiath pacuyéTHbIC 3aJa4d C SBHO 3aJaHHON (U3MUYCCKOM MOJCIBIO, HCIONb3YS
(I)I/I3I/I‘IGCKI/IC 3aKOHbBI U NPUHIUIIBI, HA OCHOBC aHaliu3a YCJIOBUA 3adadu BBIGI/IpaTL (1)I/I3I/I‘ICCKyIO
MO/IEJTb, BBIACTATH (PU3NUECKUE BETUUYUHBI U OPMYIIbI, HEOOXOAUMBIE AJIsl €€ PEeLIeHHs, IPOBOJUTD
pacyéThl M OLIEHMBAThH PEATLHOCTD TOJIYYCHHOTO 3HAUCHUS (PH3HMUCCKON BETMIHMHBL;

- pemiath Ka4eCTBCHHBbIC 3aja4yd: BBICTPAMBATh JIOTMYCCKU HEMPOTHBOPECYHUBYIO IICMOYKY
paccyXJICHHI C ONIOPO Ha N3YyUCHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DH3UUCCKUE SIBIICHHS,

- UCIIOJIB30BAaTh IIPU PCHICHUU y‘Ie6HBIX 3aaa4 COBpCMCHHBIC I/IH(bOpMaI_[I/IOHHLIe TEXHOJIOT U
JUIL  TIOMCKA, CTPYKTYPUPOBAHHUS, HMHTEPHPETAMM M TPEJACTABJICHHS YYeOHOW M Hay4IHO-
NOMYJISIPHON MH(MOPMAIIUH, TOTYYCHHOW W3 Pa3IMYHBIX UCTOYHHKOB, KDUTUYECKH aHAIH3HPOBATH
MOJIy4aeMyro HHPOPMAITHUIO;

- OOBSICHATH MPUHIMIIBI ACHCTBUS MAlIMH, TPUOOPOB U TEXHHUUECKUX YCTPOMCTB, pa3anyaTh
YCIIOBUS X 0€30MaCHOTO MCIOIb30BaHKS B TIOBCETHEBHOM KU3HHU;

- MPHUBOAUTH MPHUMEPbI BKIIAJa POCCHHCKHX M 3apYOCIKHBIX yUEHBIX-(U3MKOB B Pa3BHTHEC
HayKH, B 00BSCHEHHE MIPOIICCCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

- UCII0JIb30BATb TCOPCTUUCCKUEC 3HAHUA T10 (1)I/I3I/IKC B HOBCGHHGBHOﬁ KU3HU OJIA O6€CH€‘~I€HI/I$I
0€30MacHOCTH TPU OOpaIeHUH C MPUOOPAMU U TEXHUYECKUMH YCTPOWUCTBAMH, I COXPAHCHHUS
3JI0POBBS U COOJIFOICHHSI HOPM 3KOJIOTHYECKOT0O TIOBEICHUS B OKPYKAIOIIEH cpeie;

- paboTaTh B TPYIIE C BHIMOJHEHHEM PA3IMUHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh PadOTy
TPYIIBL, PAlMOHATIBHO  PACHPENeNsTh OO0S3aHHOCTH W IJIAHUPOBAaTh  JICATEIBHOCTH B
HECTaHIAPTHBIX CHUTYaIlUsAX, aJCKBATHO OICHWBATh BKJIAJ KAKIOTO M3 YYACTHHKOB TPYIIIbI B
pelIeHre paccMaTpUBaEeMOi MPOOIIEMBI.

TemaTnueckoe nianupoanue 11 kiace

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaunmenoBanue
(undpossbie)
n/ pa3jesioB U TeM Bcer  Konrpoabnbl  IIpakrHyeck
o0pa3oBaTte/ibHbIE
| NporpamMmsl 0 e padoTsI ue padoTsl
pecypcesl

Paznea 1. JIEKTPOJANHAMUKA

MarauTtHoe 1oe. bu6anoreka LIOK
11 ONEeKTpOMarHuTH 11 1 3 https://m.edsoo.ru/7f41c9
ast MHIYKIIAS ic
Hroro no paszneny 11

Paznea 2. KOJIEBAHUSA U1 BOJIHbI

MexaHn4eckue u bu6anoreka LIOK
2.1 AIIEKTPOMAarHUTH 9 1 https://m.edsoo.ru/7f41c9
pl€ KOJIEOaHUs Ic
MexaHHYeCKHE U bubnunorexa LIOK
2.2 3IEKTPOMAarHuTH 5 1 https://m.edso0o.ru/7f41c9
bI€ BOJHBI Ic
but6mmoreka [IOK
2.3 Ornrtuka 10 3 https://m.edsoo.ru/7f41c9
7c

Hroro no paszneny 24



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUY OTHOCUTEJBHOCTH

OCHOBBI

CIIeUaIbHOU
3.1

TEOpPUH

OTHOCHUTCIIBHOCTHU

Hroro no pazneny

4

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c9
7c

Pa3zgea 4. KBAHTOBAS ®PU3UKA

DeMeHTEI bubnunoreka LIOK
4.1 KBaHTOBOM 6 https://m.edso0.ru/7f41c9
OIITUKH 7c
bu6nmoreka [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c9
7c
bubnunoreka LIOK
4.3 AToMHOE AP0 5 https://m.edsoo.ru/7f41c9
7c
Uroro no pazneny 15

Pa3nea 5. 9JIEMEHTDBI

ACTPOHOMUHU U ACTPOPU3UKHU

DJIeMEHTHI bubnuoreka [{OK
5.1 aCTPOHOMMUH U 7 1 https://m.edsoo.ru/7f41c9
aCTpOPU3HUKH 7c
Uroro no pazneny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6nunorexa LIOK
00600
6.1 obatotiee 7 https://m.edsoo.ru/7f41c9
MTOBTOPCHHE
7c
Uroro no pazaeny 7
OBIIEE
KOJIMYECTBO
YACOB I1O 68 4 !

I[TPOT'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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MOYPOYHOE INIAHUPOBAHUE C YYETOM PABOYEN ITPOT PAMMBI

BOCIIMTAHUA

Tema pa3nesna/ypoka

KoanyecTBO 4acoB Ha
pasaeq/Temy

Pazpen 1. JIEKTPOJAUHAMMUKA 11 4.

1.1 MarauTHOe 1oJjie. DJIeKTPOMarHuTHast HHAYKous 11 4.

ITocTosiHHBIE MArHUTHI U UX B3aUMOJEHCTBHE. MarHuTHoe
rosie. BEeKTOp MarHuTHOM MHAYKIMUH. JINHUM MarHuTHON
VUHIYKIWH

MaruuTtHoe 1nose nNpoBoJHUKA ¢ TOKOM. OnbIT Dpceresa.
B3anmopelicTBre NIPOBOTHIKOB C TOKOM

JlabopaTopHas padora Nel «3yueHue MArHUTHOIO
N0JIsl KATYLIKH C TOKOM»

JlelicTBUE MarHUTHOTO MOJISI HA IPOBOJHUK ¢ TokoM. Cuiia
Awmrnepa. JJaGopaTopnas padora Ne2 «UccienoBanue
AeiiCTBHS MOCTOSTHHOTO MATHUTA HA PAMKY € TOKOM»

JlelicTBMEe MarHUTHOTO TOJISI HA JBHXKYILIYIOCS 3apSKEHHYIO
yactuny. Cuna Jlopenna. Pabora cunsl Jlopenna

DnekTpoMarHuTHas HHAYKIHs. [loTok BekTopa MarHuTHOM
nHaykuud. DJC uHAYKIMHU. 3aKOH 31€KTPOMarHUTHOM
nHaykunn Papanes

JlabGopaTopHas padora Ne3 «UcciienoBanue siBjaeHust
JJIEKTPOMATHUTHOM MHIYKIIHN

WupykruBHOCTS. SIBNenue camonnaykuuu. 3/1C
CaMOUHYKIMH. DHEPIrHsi MarHUTHOIO MOJISl KaTyILLIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIE

Texundeckue yCTpOfICTB& " UX MPUMCHCHUEC: ITOCTOAHHBIC
MAarHuThl, 3JICKTPOMArHUThI, DJICKTPOABUTATCIIb,
YCKOPHUTEIN DJICMCHTAPHBIX YaCTHUI, THAYKIIMOHHAA I1CYb

10.

O6o6maromuit ypok «MaraiuTHoe moJe.
DIeKTPOMArHUTHAS WHIYKITUS

11.

KonTtpoabnas padora Nel mo teme «MaruutHoe moJie.
DJIEKTPOMATHUTHAS] HHAYKIUS»

Pazgea 2. KOJIEBAHUSA U BOJIHBI 24 4.

2.1 MexaHn4ecKue W 3JIEKTPOMAarHUTHbIE Kosiedanus 9 4.

12.

CBoOosiHbIe MexaHnueckue koaebanus. ["apmMonndeckne
KoseOaHus. YpaBHEHHE TapMOHUYECKUX KOJIEOaHUH.
[IpeBpatienue sHeprun

13.

JlabGoparopuas padora Ne4 «McciienoBanue
3aBMCHMOCTH NEePHOIa MAJIBIX KOJIeOaHMI IPy3a Ha
HUTH OT JJIMHBI HUTH M1 MAaCChI I'Py3a»

14.

Konebartenbublit KOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHEIE
KoJieOaHUs B UI€ATbHOM KOJIeOAaTEeThbHOM KOHTYpE.
AHanorust M1y MEXaHH4YeCKUMH U DJIEKTPOMArHUTHBIMU
KOJe0aHUsIMU

15.

®opmyna ToMcoHa. 3aKOH COXpPAHEHMS YHEPTUU B
ueaIbHOM K0Je0aTeIbHOM KOHTYpe

16.

[IpencraBienue o 3aTyxaroUMX KoIeOaHUAX.
BrinyxaeHHbIe MexaHUYecKHe Kosebanus. PezonaHc.
BrIHyKIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHs

17.

IlepemennsbIil Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.
MoOIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYJTHOE U




JeUCTBYIONIEEe 3HAUCHHE CHJIbI TOKA U HaNpsKEHUs

18. Tpauchopmarop. [IpousBoacTBo, nepenava u norpedaecHue 1
JJIEKTPUYECKON SHEPTUU

19. VY CTpolcTBO U MPAKTUYECKOE TPUMEHEHHE HIIEKTPUYECKOTO 1
3BOHKa, F€HepaTopa NepEMEHHOr0 TOKA, JIMHUMI
JIeKTponepeaay

20. DKOJIOTUYECKHE PUCKU TIPU TIPOU3BO/ICTBE AIICKTPOIHEPTUH. 1
KynbTypa ncnosnb30BaHus JIEKTPOIHEPTUU B
IIOBCEJHEBHOW KU3HU

2.2 MexaHM4ecKHUe U 3JIEKTPOMArHUTHBIE BOJHBI 5 Y.

21. MexaHnuecKue BOJIHbI, YCIOBUS PACIPOCTPAHEHHUS. 1
[Tepuog. CkopocTh pacpOCTpaHEHUS U JIJIMHA BOJIHBI.
ITonepeuynsle ¥ IPOAOJIbHBIE BOJHBI

22. 3Byk. CxopocTb 3ByKa. ' poMKOCTh 3ByKa. BricoTa ToHa. 1
TemOp 3ByKa

23. DNeKTPOMarHUTHbHIE BOJHBI, UX CBOMCTBA U CKOPOCTb. 1
[ITkana 3J1eKTpOMarHUTHBIX BOJIH

24, [TpuHIMIBI paAMOCBA3U U TeNEeBUCHUA. Pa3BuTHE CpeacTB 1
cBaA3u. Paguosiokanus

25. KonrtpoabHas padora Ne2 «Kose6aHus M BOJHBD» 1

2.3 OnTuka 10 y.

26. [IpsiMmosinHeitHOE pacpocTpaHeHHe CBeTa B OJTHOPOIHON 1
cpene. ToueuHslil HICTOYHUK cBeTa. JIyd cBeta

27. OtpaxxeHue cBera. 3aKOHbI OTpakeHus cera. [locTtpoeHue 1
1300paKeHNH B TUIOCKOM 3€pKaJie

28. IIpenomnenue ceera. [lonHoe BHyTpeHHEE OTpaKEHHE. 1
[IpenenbHbli yroi NOJHOTO BHYTPEHHETO OTPAKEHUS

29. JlabopaTopnasi padora NeS «M3mepenne nokasaresst 1
NpeJIOMJICHHS CTEKJIA»

30. JIunzsl. [locTpoenue nzobpakenuii B aunze. @opmyna 1
TOHKOM JIMH3BI. Y BEJIMYEHUE JTUH3BI

31. JlabopaTopnasi padora Ne6 «McciienoBanue cBOMCTB 1
H300paKeHuil B JIMH3AX»

32. Hucnepcus cseta. CroxHbIi cocTaB Oenoro cBera. LIBer. 1
JlabopaTopnasi padora Ne7 «Hal/monenune aucnepcuu
cBeTa»

33. Wntepdepennus cera. Audpakius cera. 1
JlndpakimonHas pemeTka

34. ITonepeyHocTh cBeTOBBIX BOJIH. [lonspu3anus cBeTa 1

35. OnTrueckue MpuOOpPHI U yCTPOICTBA U YCIOBUS UX 1
6€3011aCHOTO MPUMEHEHUsS

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH 4 u.

3.1 OcHOBBI cCrIeNMAIBLHONH TEOPUH OTHOCUTEIBHOCTH 4 4.

36. ['paHHIIBI TPIMEHUMOCTH KIIACCHYECKOW MEXaHUKH. 1
[Toctynatel criennaabHONW TEOPUU OTHOCUTEIHLHOCTH

37. OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE 1
BPEMEHH U COKPAIIEHUE JITTMHBI

38. DHEprusi ¥ UMITYJIbC PEISITUBUCTCKOM YacTuilbl. CBS3b 1
MAacCBhI C DJHEPTHeH U UMIYJIBCOM. DHEPTHUs MOKOS

39. Kounrpoabsnas padora Ne3 «Ontuka. OCHOBBI 1
CHeNHMAJIbHOI TEOPUH OTHOCUTEIHLHOCTH

Pa3znesn 4. KBAHTOBAS ®U3UKA 15 u.

4.1 DjeMeHThbI KBAHTOBO# ONTHKH 6 4.




40.

®dotonbl. opmyna [Tnanka. DHEprus U UMITYIIbC POTOHA

41.

OtkpeiThe U uccnenosanue Gorordpdexra. Onpiter A. I'.
Cronerosa

42.

3akonbl pororddexra. YpaBHeHHE DUHINTESHHA IS
dbortodrddekra. «KpacHas rpanuiay horodddexra

43.

Hasnenue cera. OnwiThl [1. H. JIeObenepa. Xumuaeckoe
JIIEHCTBUE CBETA

44,

TexHudeckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHUE:!
($oT037eMEHT, (POTONATUHK, COJIHEUHAs OaTapesi, CBETOIUO]

45.

Pemenne 3aaa4 110 TEMC «DNEeMEHTHI KBAHTOBOI OIITHKH

4.2 Ctpoenne atoma 4 4.

46.

Mopnens aroma Tomcona. OnbiThl Pesepdopaa mo
paccestHuo a-yactuil. [InanerapHas Mozens atoma

47.

IToctynater bopa

48.

W3nyuenue u nornouieHue GOTOHOB MPU MEPEXOE aToma ¢
OJIHOTO YPOBHS SHEPTUU Ha Ipyroi. Buasl ciekTpoB

49,

BoustHoBBIE cBOMcTBa yacTul. Bosiabl ne bpons.
Kopnyckynsipao-BonHoBo# ayannu3M. CIOHTaHHOE U
BBIHYJCHHOE U3J1yUeHHE

4.3 AToMHOE SIAPO 5 U.

50.

OTtkpsiTHe pagunoakTuBHOCTH. OnbITh Pesepdopaa mo
OIIpEICJICHUIO COCTAaBA PAIMOAKTUBHOTO U3JIy4YEHHUs

51.

CgoiicTBa anb(da-, 6era-, ramma-u3nydeHus. Bousaue
PaIMOAKTUBHOCTH HA )KMBBIC OPTaHU3MBbI

52.

OTtkpbiTHE IPOTOHA U HeWTpoHa. M3oTombl. Anbga-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaa. ["amma-
U3ITy4YeHUe

53.

DHeprus CBA3M HYKJIOHOB B sifjpe. SiepHbIe peaklnu.
Snepusiii peaktop. IIpo0ieMbl, nepCcHeKTHBHI,
9KOJIOTUYECKHE ACIIEKTHI JIEPHOM YJHEPTETUKH

54,

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA. MeTobI
HaOJIIO/IEHUS U PErUCTPaLH 3JIEMEHTAPHBIX YaCTHUL.
Kpyrastii cton «@yH1aMeHTaIbHbIE B3aUMOIEHCTBUS.
EnuncTBO (hn3nueckoil KapTHHBI MUpay

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU 7 u.

5.1 D1eMeHTBI aCTPOHOMHUM M ACTPOPU3NKH 7 4.

55.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3bI, MIIAHETHI,
X BUIUMOC IBUXKCHUC. COJ'IHC‘-IH&SI cucremMa

56.

Connue. ConHeyHast akTUBHOCTh. VcTouHMK 3HEprun
CounHna u 3B€31

S7.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI INIABHOU
[IOCIIEZ0BATENBHOCTH. BHYyTpeHHEE CTpOEHHUE 3BE3 .
CoBpeMeHHBIE IPEICTABICHUS] O TPOUCXO0KICHUH U
sBosrony CoJHIa U 3BE3]

58.

Mnuneunsiii [Iyte — Hama ['anaktuka. [lonoxenue u
neukenne Conuua B [Nanaktuke. [Nanaktuku. YEpHbie
JIBIPBI B SIAPAX TaJaKkTHK

59.

Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro
B3pbIBa. PenmnkToBOE M3nydyenune. MeraranakTruka

60.

HepeI_HCHHBIe HpO6JICMBI ACTPOHOMHUU

61.

KounrpoabHas padora Ned4 «JjieMeHThI ACTPOHOMHUH U
acTpopu3uKkmu»

Pasnesn 6. OBOBINAIOIIEE ITIOBTOPEHMUE 7 4.

6.1 O6o61alo1Iee IOBTOPEeHHE 7 4.




62.

O6o0maromuii ypok. Poib ¢Gpu3uky u acTpoOHOMUU B
3KOHOMHYECKOM, TEXHOJIOTHYSCKOM, COLIMAJIbHON 1
ATUYECKOH cdepax NeaTeIbHOCTH YeJI0BeKa

63. O6o06maromuit ypok. Poib n Mmecto pus3uku n acTpOHOMUHU
B COBPEMEHHOW HaAy4YHOW KapTUHE MHUpA

64. O6o6maromuii ypok. Pois ¢pusndeckoii Teopuu B
(dbopMUpOBaHUU MIPE/ICTABICHUM O PU3NUECKON KapTHHE
MUpa

65. O6o0maromuii ypok. Mecto GuU3M4IeCcKOr KapTUHBI MUPa B
o0I1IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHUI O MPUPOE

66. O6o06maromuii ypok. MarHuTHOE T10J1e. DJIEKTPOMAarHUTHas
WHYKIIHS

67. O6o0maromuii ypok. Ontuka. OCHOBBI CIIEIIMAIBHON
TEOPUU OTHOCUTEIIEHOCTH

68. Hrorosas rojoBas TecToBas padoTa 3a Kypc dusuku 11 kimacca




INPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHMSI
OCHOBHOMU OBPA30BATEJIBbHOU IMPOI'PAMMBbI
11 KJIACC

Kon
NpoBEePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

111

JleMoHCTpUpOBaTh Ha TpHMepax poJib M MecTo (U3MKA B (POPMHUPOBAHMH COBPEMEHHOMH
Hay4YHOH KapTHUHBI MHUpA, B PA3BUTUU COBPEMEHHOM TEXHUKU M TEXHOJOIMH, B IMPaKTHUUECKOI
JeSITENbHOCTH JIIJICH, IIEIOCTHOCTh U €AMHCTBO (PU3NUECKON KapTHHBI MUpa

11.2

Y4uTHIBaTh TPAHUIBI MPUMEHEHUS W3YYCHHBIX  (U3WYECKUX  MOZEICU: TOYCUHBIN
ANMEKTPUYECKUH 3aps, sepHas MOJeiIb aroMa, HYKJIOHHAas MOJENb aTOMHOTO sapa IMpH
pelreHu GPU3NUECKUX 3a1au

113

PacniosnaBath (u3myeckue sBIEHUS (MPOIECCH) W OOBSACHATHP HMX HAa OCHOBE 3aKOHOB
ANEKTPOIMHAMUKY M KBAHTOBOU (PU3UKH: DIIEKTPUYECKas MPOBOJUMOCTD, TEIIOBOE, CBETOBOE,
XMMHYECKOe, MAarHUTHOE [CWCTBUS TOKAa, B3aMMOJICHCTBHE MATHUTOB, 3JIEKTPOMATHUTHAS
UHIYKIWSA, NEHCTBUE MArHUTHOTO TMOJs1 HAa MPOBOAHUK C TOKOM U JABIXKYIIUICS 3apsin,
JJIGKTPOMArHUTHBIC  KOJeOAHWs W BOJHBI, INPSIMOJMHEWHOE  pacIpOCTPaHEHHE CBETa,
OTpaXKCHUE, MPEIOMIICHHUE, WHTepPepeHus, Audpakius ¥ MOIApU3aIMs CBETa, TUCIICPCHUS
cBeta, (hotornexrpuueckuil 3pdekt (Pporosaddekr), cBeroBoe naBieHUE, BOSHUKHOBEHUE JTH-
HEWYaTOro CIeKTpa aTOMa BOJIOPOIa, ECTECTBEHHAsI M NCKYCCTBEHHAsI PaJIMOAKTUBHOCTh

11.4

OnwuceBaTh U3yYCHHBIC CBOICTBA BeUIeCTBA (dJEKTPHUECKHE, MATHUTHBIC, ONITHIECKHUE, DIICKT-
PHYECKYIO0 TPOBOAUMOCTD PA3IMYHBIX CPEN) W DICKTPOMArHUTHBIC SBICHUS (IIPOILIECCHI), HC-
MoJNB3ysl (pU3WdYeckre BEIWYMHBL: DJCKTPHUSCKUN 3apsii, CHWiIa TOKa, JICKTPHUECKOEe
HaNpsDKEHHe, DJICKTPHUECKOS CONPOTHUBIICHHE, Pa3HOCTh moTeHnuanoB, JJIC, paboTa Toka,
WHAYKIUS MarHWTHOTO MOJIs, cuiia Amrnepa, cuia JlopeHIa, UHIYKTUBHOCTb KaTYIIKH, SHEPTHsI
9JIEKTPUYECKOTO M MArHUTHOTO IIOJieH, Mepuoj, M dYacToTa KojeOaHWil B KoyiebaTeIbHOM
KOHTYpE, 3aps] W CWIa TOKa B MPOLIECCE TapMOHUYECKHUX DIIEKTPOMATHUTHBIX KOJICOaHMH,
(hoxycHOE pacCTOsSHHME W ONTHYECKas CWJIa JIMH3bI; NPU ONMHCAHWUU TPABUIBHO TPAKTOBATh
(DM3UYECKU CMBICH WCHONB3YEeMBIX BEIWYMH, WX OOO3HAYEHHWS W COUHHUIBI; YKa3bIBaTh
(hopMyITBL, CBSI3BIBAIOIINE JAHHYIO (PH3HUCCKYIO BETMUUHY C IPYTUMH BETHUMHAMHU

115

OmnwuceIBaTh M3yYCHHBIE KBAHTOBBIE SBJICHHS W IPOLECCHI, NCTIONb3Yys (PU3NIECKUE BETHINHBI:
CKOPOCTbH 3JIEKTPOMATrHUTHBIX BOJH, JJIMHA BOJIHBI M 4YacTOTa CBETA, DHEPIUA U HMMIIYJIbC
(oToHa, MepHOJ MOIypaclana, SHEPTHsl CBSA3M ATOMHBIX S7ep; NPH OMUCAHUH TNPABHIBHO
TPaKTOBaTh (DU3MUYCCKUI CMBICH HCIOJIB3YEMBIX BENWYHH, MX O003HAUYEHUS U EIUHMIIBI,
yKa3bIBaTh  (OPMYINbI, CBSI3BIBAIOIIUE JAHHYI0 (U3UYECKYI0 BEIMUYUHY C JPYTHMHU
BEIMYUHAMH, BBIYHUCIISATH 3HaUCHHUE (PU3NUECKOI BETHUNHBI

116

AHanM3upoBaTh (PU3UYECKHUE TMPOLECCHl U SIBICHUS, HUCIOIB3YsAd (PHU3MUECKHE 3aKOHBI U
MPUHIUMBL: 3akoH OMa, 3aKOHBI IIOCJEIOBATENILHOTO ¥ MAPALIETBFHOTO  COCAMHECHHS
MNPOBOAHUKOB, 3akoH Jlxkoyms — JleHna, 3akOoH JJIEKTPOMAarHWUTHOM WHIYKLIWH, 3aKOH
MIPSIMOJIMHEHHOTO PaCTIPOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEITOMIICHUS
cBeTa, ypaBHeHHME OWHImTEWHA I ¢GoroddhdekTa, 3aKOH COXpaHEHHs] DHEPrHH, 3aKOH
COXpaHEHHUS MMIYJbCa, 3aKOH COXPAaHEHMS BJIEKTPHUUECKOTO 3apsiia, 3aKOH COXpaHEHUsd
MaccOBOT'0 4HMCJa, MOCTYNaThl bopa, 3aKOH paJMOaKTHUBHOTO pacrnaja; IpH 3TOM pa3jinyaTrh
CJIOBECHYIO (DOPMYJITMPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE W YCIOBHUS (TPaHUIIBI,
0071aCTH) MPUMEHUMOCTH

11.7

Onpenenars HanpaBiIeHHE BEKTOPA WHIYKIIMA MarHUTHOTO TIOJS MPOBOJHHUKA C TOKOM, CHIJIBI
Awmriepa u cuiiel JlopeHna

11.8

CTpOI/ITB " OIIMCBIBATDh I/I306pa)l(eHI/Ie, CO3aBacMO€ IJIOCKUM 3C€PKAJIOM, TOHKOM JIMH30M

11.9

BEITONHATE SKCIIEPUMEHTHI TI0 UCCIICTIOBAHUIO (PH3HMUYESCKHUX SBICHUN U MPOIECCOB C MUCIIOIB30-
BaHHEM IPSIMBIX U KOCBEHHBIX H3MEPEHUIl; TPH 3TOM (GOpMYyIHpPOBaTh IpodieMy (3amady) u
THIIOTE3Y Y4eOHOro 3KCIEepHMEHTa, COOMpaTh YCTAHOBKY M3 NPEAJIOKEHHOrO 00OpyIOBaHMS,
MIPOBOJIUTH OMBIT ¥ (POPMYITHUPOBATH BHIBOJIBI

11.10

OCyIecTBIATh MpSIMbIE W KOCBEHHBIC M3MEPEHUs (QM3MUCCKUX BEIMYHMH; IIPH STOM BBHIOHPATH
ONTUMAJIBHBIA CIIOCO0 M3MEPEHUs U HCIONIb30BAaTh M3BECTHBIE METOIBI OICHKH IOTPEITHOCTEH
M3MEpeHn




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odopa3oBaHusi

11.11

WccnenoBaTh 3aBUCUMOCTH (1)I/I3I/I'-ICCKI/IX BCJIMYHMH C UCIIOJIb30BAHUEM IMPAMbBIX I/ISMCpCHI/If/'I; npu
OTOM KOHCTPYHUPOBATH YCTAHOBKY, (1)I/IKCI/IpOBaTI) PpE3yIbTaThI HOJ'Iy‘-IeHHOI‘/'I 3aBUCUMOCTH
(1)I/IBI/ILIGCKI/IX BCIIMYMH B BHIC Ta6J'H/IH n I‘paq}I/IKOB, ACJIaTh BbIBOJAbI IO PpPE3yJbTaTaM
HCCJICAOBaHUs

11.12

CobmroaTh mnpaBuna 0€30MACHOTO TPyAa MNpU IPOBEACHUU HUCCIEJOBAHUNH B paMKax
y49e0HOTO DJKCIEPUMEHTa, Y4eOHO-HCCIeNOBATENBCKONM U MPOSKTHONW NEATENBHOCTH C
HCTIOJIH30BAaHUEM M3MEPHUTEIHHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHHUS

11.13

Pemare pacuérHble 3amauyn C SBHO 33JaHHON (DU3MUYECKOW MOETBIO, UCIONb3Ys (hPU3UUYSCKHE
3aKOHBI M NIPUHIIMITEL, HA OCHOBE aHANM3a YCJIOBUS 3aJa4d BBIOMPATh (DM3HUCCKYIO0 MOJAEID,
BBIICIATh (PU3WUYECCKHE BEIUYMHBI U (DOPMYJIBI, HEOOXOIMMBIE Ul €€ pelleHHs, IPOBOAUTH
pacuéThl ¥ OIIEHUBATH PEATHHOCTD MOJYYEHHOTO 3HaUYEHUS (PU3NUECKON BeTHUNHBI

11.14

Pemiaths kauecTBEHHBIC 3a/1a4UH: BBICTpPAaMBATh JIOTUYCCKH HEIIPOTHUBOPCUYNBYIO LICTIOYKY PACCYXK-
):[eHI/IfI C 0HOpOI71 Ha M3YYUYCHHBIC 3dKOHbI, 3daKOHOMCPHOCTU U (I)I/I3I/I‘ICCKI/IC SIBJICHU S

11.15

Mcnonb30BaTh IpH pelieHUH yUeOHBIX 3a7a4 COBPEMEHHBIC HH(OPMALIMOHHBIE TEXHONIOTUH IS
IIOUCKA, CTPYKTYpHUPOBAHUS, HWHTEPIpETAlMd U MPEACTaBIeHUS Yy4eOHOH M HaydHO-
HNOMyNApHOH WH(OpMAaIMM, MONYy4eHHOH W3 pasNUyYHBIX HCTOYHHWKOB, KPUTHIECKH
AHAIHM3UPOBATH MOyIaeMyI0 HH(POPMAIIHIO

11.16

OOBSICHATh MPUHIMIIBI ACHCTBUS MAIIHWH, MPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3iIHdaTh
YCIIOBHUS MX 0€30MTaCHOTO MCIIOIB30BAHUS B TOBCETHEBHOM KHU3HU

11.17

[IpuBOIUTH IPHIMEPHI BKIIaAa POCCHICKUX U 3apYOCKHBIX YIEHBIX-(PH3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOLIECCOB OKPY)KAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOpETUYECKHE 3HAHUS MO (PU3HMKE B MOBCEIHEBHOMN XU3HU U oOecrieueHUs
0e30MmacHOCTH TpH OOpaleHHH ¢ IPUOOPAMHU U TEXHUYECKUMHU YCTPOMCTBAMU, AJISi COXPAHEHHS
3/10pOBbS M COOJTIOACHUS] HOPM 9KOJIOTMYECKOr0 MOBEACHHUS B OKpYXKaIolLIel cpene

11.19

Pabotate B rpymme ¢ BBINOJHEHHEM pA3NUYHBIX COLHUAIBHBIX pONEl, MIaHUpOBaTh padoTy
TPYIIBI, PALHOHANBHO pacHpenensTh OOf3aHHOCTH M IUIAHHUPOBATh  JIEATENIBHOCTH B
HECTAHJAPTHBIX CUTYalsIX, aJcKBAaTHO OLCHMBATH BKJAJ KAKIOTO W3 YYAaCTHUKOB T'PYMIBI B
pelIeHre paccMaTpUBaeMOi IPOOIeMBI




NPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

11 KJIACC
Kox Kon
pasnena IpoBepsAEeMOro IIpoBepsiemble 3JIeMEHTHI CO/IePKAHUS
3JIEMEHTa
4 QJIEKTPOJJMHAMUKA
MATHUTHOE MOJIE. 9JIEKTPOMATHUTHASI UH VKIS

43.1 ITocTossuable MaruuThl. B3anmomelicTBHE MOCTOSTHHBIX MAarHUTOB
MarnutHoe mone. BekTtop MarHuTHOM WHAYKOUH. IlpuHnumm cymep-

43.2 no3unuy. JluHMM MarHuTHOM wHAyKIWU. KapThHa §IWHWUNA MarHUTHOMN
WHAYKIAHU TI0JIS TOCTOSTHHBIX MATHUTOB
MarsHuTHOe 1oJsie IpPOBOJHMKA C TOKOM. KapTuHa JWHUI MoJs UIMHHOTO

4.3.3 IPSMOTO TIPOBOIHUKA W 3aMKHYTOTO KOJBIIEBOTO MPOBOIHWKA, KATYIIKH
¢ TokoM. OmeIT Dpcrena. BzanmonelicTBre MpOBOIHIUKOB C TOKOM

4.3.4 Cuna Amnepa, e€ MOIy/b U HalpaBJICHUE

435 Cuna JlopeHnua, e€ MOIynb W HampaBieHUe. [IBUKEeHUE 3apsKEHHOU
YacTHULBI B OTHOPOJTHOM MarHuTHOM nose. Pabota cuibl JlopeHia

43.6 SIBNEHUE 3TIEKTPOMArHUTHON HHIYKIINU

4.3 4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUU

4.3.8 OC unnykun. 3aKoH 3JIeKTpOMarHuTHOM nHaykunn ®apanes

439 BuxpeBoe osnektpuueckoe mome. OJIC WHAYKIMM B TPOBOJHHKE,
JBIDKYIIEMCS TIOCTYATEIBHO B OJHOPOIHOM MAarHUTHOM ITOJIE

4.3.10 [pasuio Jlenna

4311 WupyxTuBHOCTS. SIBeHNe camonHAYKIuH. 3/C caMOMHIYKITHH

43.12 DHEeprusi MAarHUTHOTO TIOJISI KATYIITKA C TOKOM

4.3.13 ONeKTpOMarHuTHOE ToJie

4314 TexHudeckne  yCTpPOWCTBA: IIOCTOSIHHBIE ~ MAarHUTHL,  AJICKTPOMATHUTHL,
QJICKTPOABUTATE]Ib, YCKOPHUTEIIN 3JIEMCHTAPHbIX YaCTULl, UTHAYKIIMOHHAA I1€Yb
[paktudeckue paboThl. M3ydeHne MarHUTHOTO MOJS KaTYIIKA C TOKOM.

4.3.15 HccnenoBanne JEWCTBUS IMOCTOSHHOTO MarHWTa Ha PaMKy C TOKOM.
Wccnenosanue sBIEHUS 3JIEKTPOMAarHUTHON HHAYKIUN

5 KOJIEBAHM A U BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE KOJIEFAHU A

511 KonebatensHast cucrema. CBoOomneie konebOanus. [apMoHHYeckue
kosebanus. [lepron, yactora, aMImuTyna u ¢a3a KoieOaHui

512 ITpy>xuHHbIA MasTHUK. MaTeMaTH4ecKuil MasTHUK

513 YpaBHeHue FapMOHUYECKHUX KOJICOaHUA. KunemaTunueckoe
U JUHAMHWYCCKOEC OITMCAaHNEC KOJ'[€6aT€J'H)HOFO JOBHUXKCHUS
[IpeBpamieHne SHEpruM TpPU TapMOHUYECKUX KoyeOaHusx. CBs3b

5.1 5.14 aAMIUTUTYIBl KOJICOAHUH MCXOMHOU BEIUYHMHBI C aMIUTUTYyJAaMH KOJIeOaHWUIt

€€ CKOpOCTH 1 YCKOPECHHUs
Konebarenpnprii koHTYp. CBOOOAHBIC 3JICKTPOMATHUTHBIC KOJCOAHWS B

5.15 HAeaTbHOM KOJIe0AaTeIFHOM KOHTYpe. AHAJIOTHS MEKIY MEXaHHICCKHUMU U
3NIEKTPOMArHUTHBIMHU KoJieOarusamu. @opmyina TomcoHa

5.1.6 3aK0H COXpaHEHUS SHEPTUU B UICATHHOM K0JIe0aTeIbHOM KOHTYpe

517 BoiHyxneHHbIe MexaHWdeckue KojeOaHus. Pesonanc. PesonancHas

KpuBas. BLIHy)K)leHHBIC OJICKTPOMAarHuTHBIC KoJIeOaHHs.




Kon

Kon IpoBepsAEeMOro IIpoBepsiemble 3JIeMEHTHI CO/IEPKAHUS
pasiena 3JIEMEHTA
518 Ilepemennslit Tok. CHHYCOUANBHBII IEPEMEHHBIH TOK.
519 MOoOmHOCTh TEPEMEHHOT0 TOKA. AMILTUTYJHOE U JIEHCTBYIOIIEE 3HAYCHUE
o CHUTBI TOKA W HAIIPSDKCHUS
Tpaucdopmarop. [Ipon3BoncTBO, Iepeaada u MOTpeOICHNE IEKTPHUSCKOM
5110 SHEPTUU. OKOJOTWYECKHE PUCKHM IPU MPOU3BOACTBE DICKTPHUECKOMN
o sHepruu. KynbTypa HCIONB30BaHUS DICKTPOIHEPTHH B IOBCEIHEBHOMN
KU3HH
5111 TexHuveckue yCTpoucTBa: ceiicMorpad, SJIEKTPHUUYSCKUH 3BOHOK, JHUHHUH
o aJIeKTpornepesay
[paktuaeckne paboTel. MccienoBanne 3aBHCHMOCTH IEpHOAAa MAaITbIX
5112 KoJIeOaHUH Tpy3a Ha HUTH OT JUTMHBI HUTH U Macchl rpy3a. MccnenoBanne
o MEepeMEeHHOI0 TOKa B IEeNd M3 I[OCIeNOBaTelNbHO COEIMHEHHBIX
KOHJICHCATOPa, KaTYILIK! U PE3UCTOpa
MEXAHUWYECKHUE U DJIEKTPOMAT'HUTHBIE BOJIHbI
591 MexaHuuyeckue BOJIHBI, YCIOBUS pacrpoctpaneHus. [lepuoa. Ckopoctb
o pacrpocTpaHeHus U [InHa BOIHEL. [lonepednsie 1 IpoJoTbHBIE BOJTHEI
522 Hurepdepennus u 1udpaxuus MEXaHUUECKUX BOJIH
523 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa Tona. TeMOp 3Byka
DNeKTPOMAarHUTHBIE BOJIHBL. YCJOBHS W3JIyYEeHHS DJIEKTPOMAarHUTHBIX
524 BOJNIH. B3amMHas opueHTanmsi BeKTOpoB E, Bu v B 3nmekTpomMarHUTHOM
BOJIHE B BaKyyMme
59 CBolicTBa  OJJIEKTPOMArHUTHBIX  BOJIH: OTPOKEHHE,  IPEJIOMIICHUE,
525 noJIsIpu3anys, Judpakius, naTepdepeHius. CKOpocTh AIEKTPOMArHATHBIX
BOJTH
596 [Ikana 37eKTpOMarHUTHEIX BOMH. [[puMeHeHne 3IeKTPOMarHUTHBIX BOJTH B
o TEXHHKE U OBITY
507 ITpuHIUIEI panuocss3u u TEICBUICHUS. Paguonoxkanus.
o DNeKTpOMarHUTHOE 3arps3HeHIe OKPYKAIOMICH CPeIbI
TexHuueckne ycTpoucTBa: My3bIKJIbHBIE MHCTPYMEHTHI, YIIbTPa3ByKOBas
5238 JUAarHOCTUKA B TEXHUKE W MEIUIUHE, pajap, paguolnpuéMHUK, TEIEBU30D,
aHnTeHHa, Teaedon, CBU-neun
OIITUKA
531 [IpsamonuueitHoe pacnpocTpaHeHHe cBeTa B OXHOpoxHOW cpene. Jlyd
CBETa
539 OTtpaxeHue cBeTa. 3aKOHBI OTpakeHHs cBerta. [locTpoeHne m300pakeHuil B
o TIJIOCKOM 3epKaie
533 Ipenomrnenye cBera. 3aKOHBI TIPEIOMIICHUST CBETA. AOCONTIOTHBIN TOKa3aTelb
53 o MIPEIOMIICHHUS
. 534 Ilomuoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosl MOJHOrO BHYTPEHHETO
OTPAKCHUS
5.35 Hucnepcust ceeta. CroxkHbIN cocTaB Oenoro ceeta. LBet
Cobupatomme u paccenBaroniie JUH3BL. ToHkas imH3a. PokycHoe pac-
536 CTOSIHHE W ONTHYECKas CWia TOHKOW JHH3BL [locTpoeHme n300paxxeHuit

B COOMpAIOIUX ¥ pPACCEHBAIOIMUX JMH3aX. DopMyiaa TOHKOH JIMH3HI.
VBennueHue, JaBacMoe JTMH30M




Kon

paI:;[)élna IpOBEePSAEMOro IIpoBepsiemble 3JIeMEHTHI CO/IEPKAHUS
3JIEMEHTA
5.3.7 IIpenens! NPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH
WuTepdepennms cBera. KorepeHTHbIE UCTOYHUKH. Y CIIOBUS HAOJIIOICHHUS
5.3.8 MaKCHMyMOB M MHUHHMYMOB B HWHTEP(EpPEHIIMOHHOH KapTHHE OT JIBYX
CHH(}A3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakuus cpera. JludpaknuonHas pemérka. YcIoBHE HaOIIOIESHUS
5.3.9 [NIABHBIX MaKCHMYMOB MpU IAJCHHHM MOHOXPOMATHYECKOTO CBETa Ha
IU(PaAKIIMOHHYIO PEIIETKY
5.3.10 [Monspusarus cBera
TexHuyeckue yCTpONCTBA: OUKH, Jyma, (oToammapaTt, HPOCKIIMOHHBIN
5.3.11 amnmapaT, MHKPOCKOI, TEJEeCKOI, BOJOKOHHAs ONTHKA, TU(PPAKIIMOHHAS
peLETKA, TOIAPOUL
IIpakTrueckue paboThl. 3MepeHue roKa3arTes MPETOMIIEHUSL.
5.3.12 HccnenoBanne cBOWCTB M300pakeHHU B IMH3aX. HabOmrogeHne aucriepcuu
cBeTa
DJIEMEHTHI CIIELIMAJIbHOM TEOPMU OTHOCUTEJILHOCTHU
['panuiel TPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynatel Teopum
6.1 OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTh MOJIYJS CKOPDOCTH CBETa B BaKyyMe,
MIPUHIIAIT OTHOCUTENEHOCTH DHHINTeHHA
6 6.2 OTHOCHTENTLHOCTh OJJHOBPEMEHHOCTH. 3aMeIJICHHE BpPEMEHH U COKpa-
IICHUE JUTHHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOHON YaCTHUIIBI
6.4 CBs3b MaccChl C JHEpPTHUEH M MMITYIbCOM CBOOOIHON YacTHIBI. DHEPTHs
MTOKOST CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTEI KBAHTOBOW OITTUKU
711 ®oronbl. Popmyna IlimaHka cBS3M SHEPrdM (POTOHA C €r0 YaCTOTOM.
OHeprus u UMIyIsc GpoToHa
712 Otkpeitie u uccnenoanue horodpexra. Ompiter A.I'. CTonerosa. 3axo-
HBI hoTOdPPeKTa
7.1 713 VYpaBuenne Oitamreiina mmsa gortorddekra. «KpacHas rpanuiay ¢GoTo-
s dekra
7.1.4 Hasnenue ceera. Onbitel [1.H. Jlebenena
7.1.5 XHUMHUeCKoe JEHCTBUE CBETA
716 Texuuyeckne yCTpOHCTBA: (OTOIIEMEHT, (POTOAATIMK, CONHEYHAs Oara-
pest, CBETOINON
CTPOEHUME ATOMA
791 Monens atoma Tomcona. OnbiTel Pezepdopaa mo ucciie1oBaHrIo CTpOCHIUS
atoma. IlmanerapHast MOZieIb aTOMa
Hocrymnarer bopa. Uznydenue u noriomenne GoTOHOB MpH MEPEXoe aTo-
79 7.2.2 Ma C OJHOTO YPOBHS SHEpruu Ha Apyroil. Bumsl crekrpoB. CriekTp ypoB-
Hell SHepruM aToMa BoJ0poJia
793 BonnoBeie cBoiictBa uwactuu. Bonuel ne Bpoiing. KopnyckynspHo-Boi-
HOBOI1 nyanmu3M. Audpakuns 3JeKTPOHOB Ha KPHCTAILIAX
794 CIIOHTaHHOE U BBIHYXJICHHOE M3IydeHUE. Y CTPOMCTBO U MPUHIUI PabOTHI

nasepa




Kon

Kon IpoBepsAEeMOro IIpoBepsiemble 3JIeMEHTHI CO/IEPKAHUS
pasiena 3JIEMEHTA
795 TexHuueckue ycTpONCTBa: CHIEKTPAJIbHBIA aHaiu3 (CIEKTPOCKOI), Jiaszep,
KBaHTOBBIA KOMITBIOTED
7.2.6 [IpakTrueckue padboTsl. HabmoneHre THHEHYaToOro CrieKTpa
ATOMHOE AP0
7.3.1 MeToab1 HaOIFOICHUS ¥ PETUCTPAIIH DJIEMEHTAPHBIX YaCTHUIT
OtkpeiTHe paanoakTHBHOCTH. OTBITH Pesepdopna mo omnpeneneHuro co-
7.3.2 CTaBa paJvoakTHBHOro wu3nydeHus. CBoiictBa anbda-, Oera-, ramma-
W3Iy4eHus. BiusHue paauoakTHBHOCTH Ha KUBBIE OPTaHU3MbI
733 OTkpbITHE TIPOTOHA M HelTpoHa. HykmonHas Mogens sapa [eiizenoepra —
h Weanenko. 3apsn sapa. MaccoBoe gucio siapa. M3otormst
734 Anbda-pacniag. DJEKTPOHHBIM W MO3UTPOHHBIN Oera-pacman. [amma-
o H3y4yeHue. 3aKOH paMoaKTUBHOIO pacnazia
7.3 7.35 DHeprus CBsi3u HyKJIOHOB B sipe. SAnepHbie cuibl. JledexT Macch sapa
7.3.6 SnepHbie peakuuu. JleneHue U CUHTES saep
737 Anepusiit peaktop. Tepmosinepubiii cunTe3. [IpoOiieMbl U IEPCHIEKTHBEI
o SIIEPHOM SHEPreTUKU. DKOJIOTUYECKUE aCIIEKTHI SIAEPHOM SHEPreTUKI
738 OnemeHTapHble 4acTullbl. OTKpbITHE TO3UTpoHA. DyHIaMeHTalbHbIE
A B3aUMOJICHCTBUS
739 TexHuveckue yCTpOMCTBA: NO3UMETP, Kamepa BuiibcoHa, siepHBIA peak-
TOp, aTOMHasi boMba
2310 [paktuaeckue pabotel. MccienoBanne TpeKoB dYacTHIl (IO TOTOBBIM
o ¢ororpadusim)
OJIEMEHTBI ACTPO®U3NKN
8.1 Bun 3Bé3mgHoro HeOa. Co3Besnus, sipkue 3BE3MBI, MIAHETHI, UX BUAUMOE
JIBYDKCHHE
8.2 Conneunas cuctema. [lmaneTsr 3eMHON Tpymmbl. [[MaHETBI-TUTAHTH U WX
' CIIyTHUKH, KapJIMKOBBIE MIaHeThl. Masbie Tena COTHEeYHON CUCTEMBI
8.3 Counre, potochepa n atMmochepa. ConHeyHass aKTHBHOCTh
8.4 Wcrounuk sneprun CoHIia u 38E31
3BE3bl, MX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETUMOCTb, PaaHyc,
85 TeMIIepaTypa, X B3aUMOCBs3b. JlarpamMma «CreKTpajbHbIA KJIacC — CBETH-
' MOCTBY. 3BE34bI IJIaBHOW II0CJIENOBATEILHOCTA. 3aBUCUMOCTbL «Macca —
CBETUMOCTb» ISl 3BE3]1 TIIaBHOM MOCIEI0BATEIbHOCTH
8 8.6 Buytpennee ctpoenne 3BE31. CoBpeMEHHBIC MPEACTABICHHUS O IPOHCXOXK-
' neHuy v dBotrory CoHIIa U 3BE37,. JTarlbl )KU3HU 3BE3]
Mineunsiii Ilyte — Hama I'anaktuka. CrnupaneHas crpykTypa [Mamaktukuy,
8.7 pactipenenenue 3BE31, raza u nbeUtd. [lonokenue u asmkenue CoiHIa
B ['amaktuxke. [Ltockas u chepudeckas moacucteMsr [ anakTuku
8.8 Tunel ranakTuk. PaguoramakTuku U KBazapbl. UEpHbIE ABIPHI B sapax
' raJlakKTHK
Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa0O6ma. PasOeranme
8.9 rajakTuk. Bospact u paamyc Bcenennoii, Teopust Bombimoro B3priBa.
Monens «ropsiuei Beenennoit». Penukrosoe usiyuenue
8.10 MacmtabHass crpykrypa Bceenmennoid. Meraranaktuka. Hepeménnbie

PO0JIEMBI ACTPOHOMHH
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