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1. IlosicHUTeIbLHAS 3aANIMCKA

[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 OBNAJieHHE OOYYalOIMMUCA YMEHHUSMU TMPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAHMS 3aBUCUMOCTEH (M3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB II0 TPOBEpKE
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 U MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. /|y KaueCTBEHHBIX 3a7a4 IPUOPUTETOM SIBISIOTCS
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
¢u3MKe KIIOYEBBIX JEMOHCTpPAIMKA JUIsI HMCCIEAOBAHHUS HW3YYaeMbIX SIBJICHUH M TIPOILIECCOB,
SMIIUPUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHECHHIA.

JIaGopaTopHoe 000pyAOBaHHE AJIsl YYCHUUYECKUX MPAKTUYECKUX paboT popmupyercs B BUie
TEMaTUYEeCKMX KOMILJIEKTOB M o0ecreunBaeTcs B pacu€re OJHOTO KOMIUIEKTa Ha JABYX
oOyyaromuxcs. TemMaTudeckne KOMIUIEKTBI J1a0opaTopHOr0 OOOPYIOBaHUS JOJDKHBI  OBITH
MOCTPOEHBl HAa KOMILJIEKCHOM HCIOJB30BAaHUM AHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUAE LU(POBBIX TaOOPATOPHIA.

OCHOBHBIMHM HEJSIMH U3y4eHHUs (PU3HKHU B 00111eM 00pa30BAHMHU SIBJISIKOTCH:

- (opMupoBaHUe MHTEpEca W CTPEMIICHUsT O0YUYAIOMIMXCSl K HAYYHOMY H3YYCHHIO TPHPOJIBL,
pa3BUTHE UX WHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

- pa3BUTHE TMIPEACTaBIEHUH O HAy4YHOM MeETo/A€ IMO3HaHMA U  (HOPMHUpPOBaHHE
UCCIIEI0BATENLCKOTO OTHOILIEHUS K OKPYXKAIOIIUM SIBIICHUSM;

- (GopMHpOBaHHE HAYYHOTO MHPOBO33PEHHs KaK pe3ysibTaTa HM3y4eHHS OCHOB CTPOCHUS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

- ¢opMHpOBaHHE YMEHUN OOBACHATH SIBICHUS C MCIOJIb30BaHMEM (DU3MYECKHX 3HAHUN U
HAy4HBIX JOKa3aTeIbCTB;

- popMHpOBaHUE MIPEICTABICHUNA O PO (GUIUKHU IS Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.

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

- npuoOpeTeHHe CHUCTEeMBbl 3HaHMM 00 o0mMX (U3NYECKHX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpHSX, BKIIOYAs MEXaHUKY, MOJICKYISIPHYIO (PH3HKY, DIIEKTPOAMHAMUKY, KBAHTOBYIO (PH3HKY U
3JIEMEHTHI ACTPOPUUKH;

- (opMHpOBaHUE YMEHHUI MPUMEHATh TEOPETUYECKHE 3HAHUS U1 OOBACHEHUS (PU3MUECKUX
SIBIICHUI B IPUPOJIE U JIJISl IPUHSTHS TPAKTUICCKUX PEIICHUI B IOBCEAHEBHOM KI3HH,

- OCBOCHHE CIIOCOOOB pPENICHHUs] PAa3IMYHBIX 33]ad C SBHO 33JaHHOW (PU3MUYECKOW MOJIENBIO,
3aja4, TOJPa3yMEBAIOIIUX CaMOCTOATENbHOE CO3JaHue (U3NYECKOM MOJeNnu, aJleKBaTHOU
YCJIOBUSM 3aJ1auH;

- TIOHUMaHWe (HU3MYECKUX OCHOB M TPHUHIUIIOB JEHCTBHS TEXHHYECKHX YCTPOWCTB W
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;



- OBJIQJICHUE METOJaMM CaMOCTOSITEJIbHOIO IUIAHHUPOBAHUSA M NPOBEAEHUS (PU3MUECKUX
HKCHEPUMEHTOB, aHalIM3a W HUHTEpHpeTanud HHPOpPMAIUM, ONpEACTCHUs JIOCTOBEPHOCTH
IIOJIyYEHHOT'O PE3yJIbTaTa;

- CO3JaHUE YCJIOBHH JUId Pa3BUTHA YMEHHMU IPOEKTHO-HUCCIIENOBATEIbCKON, 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. I1eKmpomazHUmMHAA 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.

MarnuTHOe moje NpoBOAHMKA ¢ TOkoM. KapThHa JMHUA WMHAYKUMA MAarHUTHOTO MOJIs
JUIMHHOTO MIPSIMOTO MPOBOJHHMKA U 3aMKHYTOTO KOJIBLIEBOT'O MTPOBOJIHUKA, KATYIIKU C TOKOM. OmbIT
Opcrena. BzanmoaelictBue MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Monyib 1 HanpasiieHHe. [[BUkeHHe 3apsKEHHOM YacTUIIbl B OTHOPOJIHOM
MarHuTHOM noje. Pabota cumisl Jlopenna.

SBneHue DNEKTPOMArHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM  MHAYKIMH.
DNEKTPOABUKYIIAS CHJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoW uHaykuuu dapayes.

BuxpeBoe nsnekTpuueckoe Moje. IJIEKTPOABMXKYIIas Cuila HHAYKIMM B IPOBOJHHUKE,
JBUKYILIEMCSI IOCTYNIATEIbHO B OJJHOPOJHOM MarHUTHOM I10JIE.

IIpaBuio JleHna.

NHnykTHBHOCTD. SIBI€HNE CAMOUHIYKIIMH. DJIEKTPOIBIIKYINAS CHJIa CAMOUHYKIIUHU.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTpOMarHuTHOE MoJIe.

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

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIuHUY MHIYKITUY MAarHUTHOTO TTOJISI.

B3aunmMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SBneHne HIMEKTPOMAarHUTHON UHAYKITHH.

IIpaBuio JleHna.

3aBUCHMOCTD DJIEKTPOABUKYILEH CHJIbI MHAYKIIMM OT CKOPOCTH W3MEHEHUsT MarHUTHOIO
MOTOKA.

SIBrieHNE CaMOMHTYKIINH.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3yueHrne MarHuTHOTO MOJI KATYIIKH C TOKOM.

WccnegoBanue necTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHONW WHYKITHH.

Pa3gea 5. Kojie0anus u BOJIHBI



Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbLE KOJ1€OAHUA

Konebarenprast cuctema. CBoOomHble MexaHW4Yeckne KonebOanus. [apMoHUYecKue
konebanusa. llepmon, wacrora, amrumtyga u  (aza konebanuil. [IpyXKMHHBIH MasTHUK.
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
KOHTYDE.

[IpencraBnenre o 3aryxawImux KojeOaHUsSX. BBIHYXICHHBIE MEXaHHMYECKHE KOJIeOaHMS.
Pe3onaHc. BeiHyXIeHHBIE 2JIEKTPOMarHuTHbIE KOJI€OaHusl.

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

Tpancpopmarop. IlpousBoacTBo, mnepenada U MOTpeOJIEHUE SICKTPUUYECKON HSHEPTUH.
DKOJIOTHYECKUE PHUCKH TPU TPOU3BOJACTBE AJeKTpodHepruu. KynbTypa HUCHIONB30BaHUS
3JIEKTPO3HEPIUU B TOBCEAHEBHOM KU3HHU.

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

Jlemoncmpayuu

HccnenoBanue napameTpoB KojeOaTeabHOW CHCTEMbI (IPYKHUHHBIA MM MaTeMaTHYECKHi
MasITHUK).

HaGumrotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanme CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE ANMEKTPOMArHUTHBIE KOJIEOaHNUS.

OcruiorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKa W HAmpsDKEHUS OT  BpPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3onanc mpu mocnenoBaTeNIbHOM COEIMHEHUHM PE3UCTOpa, KATYIIKW WHIYKTUBHOCTU U
KOHJIEHCATopA.

Monenb TUHUY 3IEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomol

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

WccnenoBanne mnepeMeHHOro TOKa B 1€MW M3 IOCIEA0BAaTENIbHO  COEAMHEHHBIX
KOHJICHCATOPa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60IHbL

Mexanuueckue BOJHBI, yclioBUsl pacnipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs U
JuirHa BoJiHBL. [lomepednsie u nmpoaoabHbIe BOIHBL. VHTEepdepeHtns u nudpakiums MeXaHUIeCKuX
BOJIH.

3Byk. CKopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHuTHbIE BOJHBI. YCIOBUS H3JIYYEHHUS AJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHranus BekTopoB E, B, V B snexkrpomarauTHOl BosiHEe. CBOMCTBA AJEKTPOMArHUTHBIX BOJIH:
OTpaXeHWe,  TpeoMJICHHe,  moispu3aius,  audpaxius,  uHTepdepermus.  CKopocTh
AJEKTPOMArHUTHBIX BOJIH.

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

[IpuHIMIIBI paroOCBA3U U TeNEBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIeH Cpeibl.



TexHuueckue ycTpoWCTBA M NPAKTUYECKOE IPUMEHEHHE: MY3bIKJIbHBIE WHCTPYMEHTBHI,
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 MPeoOMICHUS MEXaHUIECKUX BOJIH.

Habmonenue untepdepeHnu u AUPpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMIA.

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.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKA3aTeIb MPETOMIICHHS.
[Tonnoe BHyTpeHHEe oTpaxenue. IIpenenpHbIi yroil MojaHOro BHyTPEHHErO OTPaKECHMS.

Hucnepcus cseta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparomue 1 paccenBarolie JMH3bl. ToHkas muH3a. @OKYCHOE PacCTOSIHUE U ONTHYECKast
cwia TOHKOM suH3bl. llocTpoeHue wn300paxeHHil B coOOMparOIMX W PACCEUBAIOIIMX JIMH3aX.
@opMyIia TOHKOW JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOYHUKU. Y CIOBHS HAOIIOICHUS
MaKCHUMyMOB U MUHUMYMOB B MHTE€P(EPEHIIMOHHOW KapTHUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHUKOB.

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

[Tonspusanus ceera.

TexHuueckue yCTpOHCTBA M MpPAaKTUYECKOE IPUMEHEHHE: O4YKH, Jiyna, (oToamnmapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAs PEHIETKa,
TIOJIIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHue, OTpaKeHHWe U MmperoMieHue cBeta. Onruyeckue
pUOOPBHI.

IlosnHOE BHYTpEHHEE OTpakeHHe. Moenb cBeToBoa.

HccnenoBanue cBOMCTB 300paxKeHH B TMH3aX.

Moaenu MUKpPOCKOIIA, TEIECKONa.

Habmonenue unatepdepeHIim cBera.

Habmtonenue nugpakuuu cera.

Ha6mronenue qucnepcuu cera.

[TonydeHue ciekTpa ¢ HOMOIIbIO IPU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

HabmtoneHue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepenue nokaszarens IpeaoMIeHUs CTEKIIa.

WccnenoBanue cBONCTB N300paxKeHH B TMH3aX.



HaGmronenue qucnepcuu certa.

Pasjnen 6. OcHOBBI cieMAIbHOM TEOPUM OTHOCHTEJILHOCTH
['panuubl OPUMEHUMOCTH KjacCuyecko MexaHuku. [loctynaTel cHenuaibHOM TEOpHUH
OTHOCUTEIBHOCTH: HWHBAapUAHTHOCTb MOJYJISI CKOpPOCTHM CBeTa B  BaKyyme, MPUHIMUII
OTHOCUTEIBHOCTH DHHINTEHHA.
OTHOCUTENBHOCTD OJHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJIUHBI.
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 sHEpruM GOTOHA C €r0 YACTOTOH. DHEPTHsl M MMITYJIbC
¢dotoHa.

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

JaBnenue cBera. Onbwitel [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.

CBeTOoauOI.

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 ¢
OJIHOT'O YPOBHS SHEPrUU Ha Apyroi. Buasl cnektpos. CriekTp ypoBHEN SHEPrUHU aTOMa BOJOPOAA.

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

CrioHTaHHOE M BBIHYKJICHHOE U3ITyYEHHE.

TexHuueckue yCTpPOMCTBA M  MPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIA  aHaiu3
(criekTpocKoI), 1a3ep, KBaHTOBbIM KOMIBIOTED.

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, TOKA3bIBAIOIINE CII0KHOCTh CTpOeHUs siapa. OTKpbITHE PaJMOAKTUBHOCTH.
OmneiTel Pezepdopna mo omnpeneneHUIo cocTaBa paguoakTHUBHOro u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3TydeHHs. BiusHue paqnoakTHBHOCTH Ha >KUBBIE OPTaHU3MBI.

OTkpeiTHE MTPOTOHA W HelTpoHa. HykmonHas monens siipa Ieitzenbepra—Banenko. 3apsn
sapa. MaccoBoe uncio aapa. U30Tomsl.

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



DHeprus CBSI3u HYKJIOHOB B sipe. SnepHbie cuibl. [{edexT maccer sapa.

SAnepusle peakuuu. JleneHre U CUHTES SEp.

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.

@dyHnnaMeHTaIbHBIC B3aUMOACHCTBHUS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

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

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oranel pa3BUTUA acTpoHOMHUU. IIpHuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAYCHUE aCTPOHOMMUH.

Bun 3Bé3aH0ro Heb6a. Co3Besnus, spkue 3BE3/bl, IIAHETHI, X BUAUMOE JABHIKEHHE.

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
IociieloBaTebHOCTU.  BHyTpenHee cTpoeHue 3BE37. COBpEeMEHHbIE IPEACTABIEHUS O
MIPOUCXOXACHNUHU U 3BoJoLuu CoslHIa U 3BE3]1. DTarbl )KU3HU 3BE3L.

Mnineunsiii [Iyte — Hama [Manmaktuka. [lonoxxenne u aBmxenue Connua B ['anaktuke. Tumnsl
rajlakTuk. PaguoranakTuky U 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

HabutoieHust HeBOOPYKEHHBIM IJ1a30M € UCHOJIB30BaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN JUISI
OTIpeJIeJIEHUs] TI0JIOKEHUsI HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nosymapus 1 sipkue 3BE3/bL.

Habmonenus B Teneckon JlyHsl, maner, Mneusnoro Ilytu.

O06o0maroniee NoBTOpPeHUE

Posnb ¢pu3uku U aCTPOHOMHUU B S3KOHOMUYECKOH, TEXHOJIOTUYECKOM, COLMAIIBHOM U 3THYECKOH
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 (DPU3MYECKON KapTHHBI MHpa B OOILIEM psily COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEJICTABICHUN O IPUPOAE.

MexnpeamerHblie CBA3U

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

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



Mamemamuxa: pelleHUe CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC,
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, KPHUCTAJUIMYECKash CTPYKTypa TBEPABIX Tell,
MEeXaHU3MBbl 00pa30BaHUs KPUCTAJUIMYECKOM pElIETKH, CIIEKTPAIbHBII aHaH3.

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

Texnonoeus: MAHUY IIEKTPOIIepeiad, FeHepaTop NEPEMEHHOT0 TOKa, JIEKTPOIBUTaTellb,

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

3. IliianupyemMble pe3yJbTaThl 0CBOCHHS Y4eOHOro npeamera « Pusuka»

3.1. JIn4uHOCTHBIE Pe3yabTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS YydeOHOro mnpeamera «DHU3MKa» TOJDKHBI OTpa)xarhb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIUXCS PYKOBOACTBOBAThCA C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEN JIMYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALUI, MO3UTHUBHBIX BHYTPEHHUX YOEkKIECHUM,
COOTBETCTBYIOLIMX TPAJULIMOHHBIM LIEHHOCTSIM POCCUIMCKOT0 OOLIECTBA, PACIIMPEHHUE KU3HEHHOTIO
OTIBITA M ONBITA JIEATEILHOCTH B MPOIIECCEe peau3alliii OCHOBHBIX HAIIPABICHUN BOCIIUTATEIHHON
NEeSITeIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:knaHCcKoOro BOCIMTAHMS:

C(OPMHUPOBAHHOCTh  TPAXKIAHCKONH  MO3MLMM  OOydaroulerocs Kak  aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHIICKOT0 OOIIECTBA;

NPHUHATHE TPAJAUIMOHHBIX OOIICYEIIOBEUECKUX TyMAaHUCTHYECKHMX M JIEMOKPATHUYECKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HMHTEpEcax TIpakJaHCKOro oOIIecTBa,
Y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aInu;

YMEHHE B3aUMOJICHCTBOBATh C CONMAIBHBIMA HHCTHUTYTaMHU B COOTBETCTBUH C UX (PYHKIUSIMHU
U Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKO 1eATETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHYECKOTO TIOBEJICHHUS;

CTIOCOOHOCTH OIIEHUBATh CHUTYallMI0 W MPHHAMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSCH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢uznyeckoil Hayke;

5) Tpy/0BOTO BOCIUTAHUS

WHTEPEC K pas3IMIHBIM cepam mpodecCHOHANTBHON ESITETFHOCTH, B TOM YHCJIE CBSI3aHHBIM C
¢bu3uKOW U TEXHUKOW, yMEHHE COBepUIaThb OCO3HAHHBIM BbIOOp Oyaymeid mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJ1aHBI;



TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHIO W CaMOOOpa3oBaHUIO B 00JacTH (U3WKKA Ha
MPOTSKEHUU BCEH KU3HH;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh  DKOJIOTHYECKOW KYJNbTYpPhl, OCO3HaHHE TJI00aJbHOTO 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 UCCIIEIOBATENBCKYIO JCSITEIIbHOCTh UHIMBUIYAIBHO U B TPYIIIIE.

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 JIeiicTBUS

- BBISIBJIATh M XapaKTEPHU30BaTh CYLIECTBEHHBIE IPU3HAKU O0BEKTOB (SIBJIICHU);

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

- BBISIBIISITh 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PAKTax, MAHHBIX H
HaOJIOACHUAX, OTHOCAILIMXCS K PU3NUECKUM SIBIICHUSM;

- BBUIIBIIATh TPUYUHHO-CIICACTBEHHBIC CBS3UM TPU HM3YYCHUU (PUIUUECKUX SBICHUNA U
MIPOLIECCOB;

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

- CaMOCTOSITEIbHO BbIOMpaTh Croco0 peuieHus: yueOHoM (u3nmueckol 3agaun (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pELIeHMs], BBIOOp Haubojee MOAXOMALIEr0 C Y4ETOM CaMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPHUEB).

2) 06a30BbIe HCCIeI0BATENbCKUE e CTBUS

- UCTIOJIH30BATh BOIIPOCHI KaK UCCIIEA0BATEILCKUI HHCTPYMEHT TIO3HAHUS;

- IPOBOJUTH MO CaMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBINH (PU3MUECKUit
HKCIEPUMEHT, HEOOIBIIIOE NCCIIe0BAaHNE (PU3MUECKOTO SBICHUS;

- OLICHMBAaTh HAa NPUMEHHUMOCTb M JIOCTOBEPHOCTh MH(OpPMAIHIO, MOJYYEHHYIO B XO7e
WCCIICIOBAHMSI WJTH DKCIIEPUMEHTA;

- CaMOCTOATENBHO (POPMYIUPOBATH 0OOOIIEHHS U BBIBOJBI MO PE3ybTaTaM MPOBEACHHOTO
HaOJIOICHNS, OTIBITA, UCCIICTOBAHMS,

- IPOTHO3MPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (U3NUECKUX MPOIECCOB, a TaKXKe
BBIJIBUTATH TPEATIONI0KEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

3) padora ¢ nngopmanuei

- TPUMEHSTH pa3IMYHBIE METOJbI, WHCTPYMEHTHl M 3alpOChl TPU TOHCKE U O0TOOpe
nH(pOpMAIIUY WK TaHHBIX C YIETOM MPeI0KeHHON yueOHOM (hru3ndeckoi 3a1a4u;

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

- CaMOCTOSITENIbHO BHIOMpATh ONTHUMANbHYIO (QOpMY MpeAcCTaBleHUs HHPOpMALUU U
WUTIOCTPUPOBATh pellaeMble 337a4l HECIIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOU rpadukoi u ux
KOMOHMHALUSIMU.

OBJ1a1IeHMI0 YHMBEPCATbHBIMU KOMMYHMKATHBHBIMH /1€iCTBUSIMM:



1) oOmenue

- B X071 00CYX/IeHHs y4eOHOTO MaTepuaia, pe3yIbTaToB JJa0OPaTOPHBIX padOT M MPOCKTOB
3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXJaeMOW TeMbl M BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha
pellIeHre 3a]a4i U oJIiepKaHue 0J1arokenareaIbHOCTH OOIEHUS;

- COINOCTaBIISATh CBOM CYXJEHHUS C CYXICHUSMH JIPYyITMX YYaCTHHUKOB JIMAjora,
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 1eSITeJIbHOCTb (COTPYAHUYECTBO)

- IOHUMAaTh W MCMOJIh30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUAYAITHHONW pabOTHI MpHU
pelIeHnH KOHKPETHON (hu3nYecKoil mpoOIeMbl;

- TPUHUMATH Il COBMECTHOW JCSITENbHOCTH, OPTraHW30BHIBATH JCHCTBUS IO ¢
JOCTUKEHHIO: paclpeieNsiTh PO, OO0CYXAaTh MPOIECCHl U Pe3yabTaTbl COBMECTHON 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;

- OLIGHMBATh KauyeCTBO CBOEr0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPUAM, CAMOCTOSATEIHHO
c(hOpMYyITMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

OBi1a1eHHI0 YHUBEPCAIbHBIMH Y4eOHBIMHU PeryJIaTHBHBIMH JeCTBUSIMU:

1) camoopranuszauus

- BBISBIISITH NPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CHUTYaIUSX, TPEOYIOIIMX AJIs pelIeHUs
(bu3nvecKuX 3HAHUH;

- OpPUEHTHPOBATHCS B PA3NIMYHBIX MOAXO0JaX MPHUHATUA pEUICHUH (MHIWBUIYaIbHOE,
MIPUHSATHE PEIICHUS B TPYIIS, IPUHATHAE PEIICHUIN TPYIIION);

- CaMOCTOSITENIbHO COCTaBISITh ANTOPUTM peuIeHUs (U3nueckod 3anadd Wik IUIaHa
WCCIICIOBAHMSI C YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh
npearaeMble BApUAHTHI PELICHHIH;

- IefaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

2) caMOKOHTPOJIb (pedexcust)

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

- OOBSICHATH MPUYHMHBI JOCTHKEHHUS (HEAOCTHKEHUS) PEe3yJIbTaTOB JIEATEIbHOCTH, /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, BOSHUKIIINX TPYAHOCTEH;

- OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJU U YCIOBHUSM.

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

- TMpU3HaBaThb CBOC TPaBO Ha OMMUMOKY MPHU peuieHuH (PU3NYECKUX 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
Hay4yHOW KapTUHBI MHpa, B Pa3BUTHUM COBPEMEHHOW TEXHHUKM M TEXHOJOIHH, B NPAKTUYECKOU
NesITebHOCTH JIFO/I€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;
- YYUTHIBATh TpaHUIBl TMPUMEHEHHMS] HU3YUYEHHBIX (QHU3NYECKHX MOJeNei: TOYEeUHBIN
ANEKTPUYECKUH 3apsll, Tyd CBEeTa, TOUEUHBIM UCTOYHUK CBETA, SiA€pHasi MOJENb aTOMa, HYKJIOHHAS
MOJIeJIb aTOMHOT'O Si/ipa MPH pelieHNH (PU3NIECKUX 3a/1a4;



- pacmo3HaBaTh (U3HYECKHE SIBJICHHS (TIPOIECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA U KBAHTOBOH (DM3MKHU: 3JIEKTPHUYECKasi MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHNYCCKOEC, MAarHuTHOC HGfICTBI/I?I TOKa, B3aHMOH€ﬁCTBHC MAariuToB, 3JICKTPOMAarHuTHas
UHIYKIMS, JEHCTBME MArHUTHOIO IIOJIA Ha NPOBOJAHUK C TOKOM M JIBIXKYLIUICS 3apsii,
AJIEKTPOMArHUTHBIE KoJieOaHUs U BOJHBI, IMPSIMOJIMHEHHOE PACIpPOCTPaHEHHE CBETa, OTPAKEHHE,
npejoMiieHue, uHTepdepeHuus, audpakuus W TMONApU3alMs  CBeTa, [JHCIEpPCHs  CBETa,
doroanekrpuyeckuii 3pdexr (hotodrddexr), cBeTOBOE naBlIeHHE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOAOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIUOAKTUBHOCTb;

- OIKCHIBaTh M3yYEHHBIE CBOMCTBA BelIeCTBa (DJIEKTPUUYECKHE, MarHUTHBIC, ONTUYECKUE,
NEKTPUYECKYIO IPOBOAUMOCTh PA3IUYHBIX CpEI) M AJIEKTPOMArHUTHBIE SIBIEHUS (IIPOLIECCHI),
UCTOJB3Ys (PU3NYECKHUE BEIUYMHBI: SJIEKTPUUECKUI 3aps/l, CHUIa TOKA, DIIEKTPUYECKOE HAIIPSLKEHHE,
ANEKTPUYECKOE COMPOTUBJICHHE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOJBIKYIAS cuja, padoTa TOKa,
WHIYKIHST MarHUTHOTO mouis, cuja Ammepa, cuia JlopeHia, HHIYKTUBHOCTh KaTYILKH, SHEPrus
AJIEKTPUUYECKOTO W MarHUTHOTO TIOJIEH, TIEPHOJ] U YacTOoTa KoJeOaHWi B KOJIEOATEIIBEHOM KOHTYpE,
3apsii M cHWja TOKa B TIPOLIECCe TapMOHHYECKMX DJIEKTPOMArHUTHBIX KoyieOaHwid, (hoKycHOe
paccTosiHue U ONTHYECKas CUJia JIMH3BL, IPU ONKUCAHUU MPABUILHO TPAKTOBATh (DU3MYECKHIA CMBICI
WCIOJIb3YEMBIX BEIMYMH, MX OOO3HAYCHHsS] M EIUHUIIBI, YKa3blBaThb (OPMYJIbI, CBS3BIBAIOIINE
AAaHHYIO (1)I/I3I/I‘-ICCK}’IO BCJIMYMHY C APYTHUMH BCINMYNHAMMU,

- OIIKMChIBATh M3YUYCHHBIC KBAHTOBBLIC ABJICHUA W IIPOLCCCHI, HCIIOJIb3Yys (1)H31/I‘~ICCKI/IC
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 UCITIOJIB3YEMbBIX BCIIMYUH, UX O603Ha‘-IeHI/I$I " €AWHUIBI, 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 MMOCJICAOBATCIIBHOIO U MapalJICIbHOI0 COCANHCHUA ITPOBOAHUKOB,
3akoH JDkoyms—JleHna, 3akOH  DJIEKTPOMATHUTHOM  MHIAYKLWH, 3aKOH IPSMOJIMHEMHOTO
pacrpoCTpaHEHHsI CBETa, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMIIEHUS CBETa, ypaBHEHHE
OnHiTeitHa 11 potoddderra, 3aKOH COXpaHEHUs] SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXpaHEHHS AJIEKTPHUYECKOTO 3apsi/ia, 3aKOH COXPaHEHHS MaCCOBOTO YHCIIa, MOCTyIaThl bopa, 3akoH
palMOAaKTHBHOTO pacmazna, Npd OSTOM pa3iIndarh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BbIpaXKeHHE U YCIOBUS (TPaHMIIbI, 001aCTH) MPUMEHUMOCTH;

- OIpeNeNATh HAaIpaBlI€HHE BEKTOpa MHAYKIMM MAarHUTHOTO MOJISi NPOBOJHUKA C TOKOM,
cunbl Amriepa u cuiibl JlopeHna;

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

- BBINOJHATH SKCHEPUMEHTHI 10 MCCIEJOBAHUIO (DU3MUYECKUX SBJICHUH M IPOLIECCOB C
HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHMI: Ipu 3TOM (OpMYIHPOBAThH MpolieMy/3aiauy
W THUMOTe3y y4eOHOro JKCIIEPHMEHTa, COOMpaTh YCTAHOBKY W3 TPEIIOKEHHOTO 00O0pYIOBaHHS,
MIPOBOAUTH OMIBIT U (OPMYITUPOBATH BHIBOIBI;

- OCYILECTBJIATH NpsSMble M KOCBEHHbIE H3MEpPEeHHs (U3NYECKUX BEIMYUH, MPU 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 YCTAHOBKY, (UKCHUPOBATh pE3yJdbTaThbl MOJYYEHHOM 3aBUCHUMOCTHU
(bu3MUECKUX BEIUYMH B BHJIe TaOIUI] ¥ TpaHKOB, EIaTh BEIBOJIBI 110 pe3yIbTaTaM HUCCIIECIOBAHMUS;

- coOmomath TpaBmia O€30MacHOTO Tpyda MPH TPOBENECHHUH HCCICJOBAaHUH B paMKax
y4eOHOTO  OKCIIEPHMEHTa, Yy4eOHO-HCCIIE/IOBATENIbCKONH M TPOSKTHOH  JIEATENHHOCTH  C
WCTIOJIh30BaHUEM H3MEPHUTEIBHBIX YCTPOHCTB U JIA0OPaTOPHOTO 000PYIOBAHNUS;



- pemiath pacuéTHBIC 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOEIIBI0, HUCIOIb3Ys
(I)I/I3I/I‘IGCKI/IC 3aKOHbBI U NPUHIUIIBI, HA OCHOBC aHaliu3a YCJIOBUA 3adadu BBIGI/IpaTB (I)I/I3I/I‘-ICCKYIO
MO/IEJTb, BBIACTATH (PU3NUECKUE BETMUMHBI U (POPMYIIBI, HEOOXOAUMBIE IS €€ PEeLIeHHUs, IPOBOIUTH
pacyéThl M OLIEHMBAThH PEATLHOCTD TOJIYYCHHOTO 3HAUCHUS (PH3HMUCCKON BETMIHMHBL;

- pemiath Ka4eCTBCHHBbIC 3aja4yd: BBICTPAMBATh JIOTMYCCKU HEMPOTHBOPECYHUBYIO IICMOYKY
paccyXJICHHI C ONOPON Ha W3YUEHHbBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DM3UUCCKUC SIBIICHHUS,

- 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, TIOTYUYCHHON U3 Pa3IHYHbIX MCTOUYHHKOB, KPUTHUYCCKHA aHAIM3HPOBAThH
MOJIy4aeMyro HHPOPMAITHUIO;

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

- MPHUBOJAUTH MPHUMEPbI BKIIAJa POCCHHCKHX U 3apyOCIKHBIX YUEHBIX-(H3MKOB B Pa3BHTHEC
HayKH, B 00BSICHEHHE MIPOIIECCOB 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 TIPU OOpAICHUH C MPUOOPAMU U TEXHUYECKUMHU YCTPOMCTBAMHM, JUIS COXPaHEHHSI
3JI0POBBS U COOJTFOICHHS HOPM 3KOJIOTHYECKOT0O TIOBSICHUS B OKPYIKAIOIIEeH cpeie;

- paboTaTh B TPYIIE C BHIMOJHEHHEM PA3IMUHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh PadOTy
TPYIIBI, PAlMOHATIBHO  PACHPENCNATh OO0SN3aHHOCTH H  IUIAHUPOBATh  JICATEILHOCTH B
HECTaHIAPTHBIX CHTYaIlUsAX, aJCKBATHO OICHWBATh BKJAJ KaXIOTO W3 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 CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

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
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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MOYPOYHOE INIAHUPOBAHME C YYETOM PABOYEN ITPOI'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 KATYIIKH C TOKOM»

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

JlelicTBME€ MarHUTHOTO TOJIST HA JIBHOKYIIYIOCS 3apsIKEHHYIO
yactuny. Cuia Jlopenna. Pabora cuiel Jlopenna

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

JlabGopaTopHas padora Ne3 «UcciienoBanue siBjaeHust
JJIEKTPOMATHUTHOM MHIYKIIHN

WNupyktuBHOCTS. SIBnenue camonnaykuuu. 31C
CaMOUHYKIMH. DHEPIrHsi MarHUTHOIO MOJISl KaTyILLIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIE

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

10.

O6o06maromuii ypok «MarautHoe mosie.
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. ['apmonnueckue
KoseOaHus. YpaBHEHHE TapMOHUYECKUX KOJIEOaHUH.
[IpeBpatienue sHeprun

13.

JlabGoparopuas padora Ne4 «McciienoBanue
3aBMCHMOCTH NEePHOIa MAJIBIX KOJIeOaHMI IPy3a Ha
HUTH OT JJIMHBI HUTH U MACCHI I'py3a»

14.

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

15.

®opmyna ToMcoHa. 3aKOH COXpPAHEHMS YHEPTUU B
UeaIbHOM K0JIe0aTeIbHOM KOHTYpE

16.

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

17.

Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.
MoOIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYJTHOE U




JEUCTBYIONIEE 3HAUYCHUE CHJIbI TOKA U HANPSKEHUS

18. Tpauchopmarop. [IpousBoacTso, nepenaua u norpedaeHue 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
IIOBCEJHEBHOM 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. DNEeKTPOMarHUTHbHIE 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
1300pakeHN B TUIOCKOM 3€pKaJie

28. IIpenomnenue ceera. [lonHoe BHyTpeHHEE OTpaKEHHE. 1
[IpenenbHbIl yrom MOJHOTO 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 TPUMEHUMOCTH KJIACCHYECKONH MEXaHHKH. 1
[Toctynartel ciennaabHONW TEOPUU OTHOCUTEIHHOCTH

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

38. DHEprusi ¥ UMIYJIbC PEIATUBUCTCKON yacTulbl. CBS3b 1
MAacCCBhI C DJHEPTHel U UMIYIBCOM. 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 DUHIITEHHA s
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 cBOMicTBa yacTull. BosHbl ne bpos.
KopnyckynsapHo-BoiaHOBOM Ayanu3M. 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. Bnusaue
PaIMOAKTUBHOCTH HA )KMBBIC OPTaHU3MBbI

52.

OTtkpbiTHE IPOTOHA U HeWTpoHa. M30Tomnbl. Anbga-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3ITy4YeHUe

53.

DHeprus CBA3M HYKJIOHOB B sifjpe. SiepHbIe peaklnu.
Snepusliii peakrop. [IpoOnemMsl, nepceKTUBHI,
9KOJIOTUYECKHE ACTIEKTHI SIEPHON YHEPTETUKH

54,

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

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU 7 u.

5.1 D1eMeHTBI aCTPOHOMHUM M AcTPOPU3NKH 7 4.

55.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/bI, MIaHETHI,
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 CTpOEHUE 3BE3 .
CoBpeMeHHBIE IPEICTABICHUS] O TPOUCXO0KICHUH U
sBosrony CoJHIa U 3BE3]

58.

Mnuneunsiii [1yte — Hama ['anaktuka. [lonoxenue u
neukenue Conuua B [Nanaktuke. ["anaktuku. Y€pHbie
JIBIPBI B SIAPAX TaJaKkTHK

59.

Bcenennas. Paz6eranue ranaktuk. Teopust bonbiioro
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 O6o61ato1Iee TOBTOPEHHE 7 4.




62.

O6o0maromuii ypok. Poib ¢hu3uku 1 acTpOHOMUU B
3KOHOMHYECKOM, TEXHOJIOTHYSCKOM, COLIMAJIbHON 1
ATUYECKOM cdepax NesaTeTbHOCTH YeIOBEKa

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. O6o06matomuii ypok. MarHuTHOE 1oJje. DIeKTpOMarHUTHAS
WHYKIIHS

67. O6o0maromuii ypok. Ontuka. OCHOBBI CIIEIIMAIBHON
TEOPUU OTHOCUTEIIEHOCTH

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