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1. ITosicHUTeIbHAA 3aNIHCKA

[Iporpamma 1o ¢u3mke 0a30BOro0 YpPOBHS Ha YpPOBHE CpeaHEro oOIIero oOpa3oBaHM
pa3paboTaHa Ha OCHOBE IIOJIOKEHUH H TpeOOBaHWUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
oOpazoBarenbHON TIporpammel, npeacTtaBieHHbIX B DI'OC COO, a takxke ¢ yuétoM (enepaabHOi
paboueil mporpaMMbl BOCIIUTaHUSA W KOHIEMIUU MpenojaBaHus ydyeOHoro npenmera «DU3nKa» B
oOpa3zoBaTenbHbIX  opranmsauusx  Poccuiickoit ~ denepanuy, pealu3ylOUMX  OCHOBHBIE
o0pa3zoBaTeNbHbIC IPOTPAMMBI.

[Iporpamma mo ¢usmke orpaxkaeT ocHoBHbIe TpeboBanuss PI'OC COO K JIMYHOCTHBIM,
METaNpPEeIMETHBIM U MPEIMETHBIM pe3yIbTaTaM OCBOEHHUS 00pa30BaTENIbHBIX IPOIPAMM.

dusnka Kak Hayka o0 Haubosiee OOIMIMX 3aKOHAX MPUPOBI, BBICTYIAs B KauecTBe Yy4eOHOTrO
npeaMera B IIKOJIC, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpYKaloIeM MHpE.
[IkonbHBIH Kypc (PU3UKH — CHCTEMOOOPA3YIOIIHNIA 1JIsl €CTECTBEHHO-HAYUHBIX Y4EOHBIX MPEIMETOB,
IIOCKOJIbKY (DM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMMEH,
Ouosiorueil, ¢pusnyeckoil reorpadueil u actpoHomuel. Mcnonp3oBaHue M aKTUBHOE NPUMEHEHUE
(GU3NYEeCKUX 3HAHWHM ONpEIeNseT XapakTep M pPa3BUTHE pa3HOOOpasHBIX TEXHOJIOTHHA B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOEHMSI KOCMOCA, MOJYYEHHS HOBBIX MATEpPHAIOB C 33JaHHBIMU
CBOWCTBaMHM U Ipyrux. M3ydeHue (pu3nKku BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTUHBI MUpa OOydaromuxcs, B (OPMHUPOBAHUE YMEHHH NMPUMEHATh HAy4HBIH METO[
MIO3HAHUS NPYU BHINOJIHEHUH UMHU YUEOHBIX UCCIIEI0OBAaHUI.

B ocHoOBY Kkypca ¢u3uKU JUIsl YPOBHS CpEAHEro oouiero oOpa3oBaHUs IOJOXKEH PsJl UICH,
KOTOPbIE MOXKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEH KypC SIBJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuall U3 BCEX DPa3AesoB (PM3MKHU, BKIIIOUAET KaK BOIIPOCHI KJIACCHUYECKOH, TaKk U
COBPEMEHHO! (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HeMl MaTepuan Kypca (UMK OObEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce siBisieTcss pOpMUpPOBaHUE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoesn eymanumapuszayuu. EE€ peanuszanus mOpeanosiaraeT HCHOJIb30BAHWE TYMaHHUTAPHOTO
MOoTeHIIMaaa (PU3NYECKON HAayKH, OCMBICIIEHHUE CBA3HM Pa3BUTHS (QU3NMKHU C pa3BUTHEM OOIIECTBa, a
TaK)X€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 3KOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoesa npuxnaonou nanpaenennocmu. Kypc QU3MKHU mpemoyiaraeT 3HaKOMCTBO € IIMPOKHUM
KPYTrOM TEXHHYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonoeuzayuu peanusyercs IMOCPEACTBOM BBEJIEHHUS DIIEMEHTOB COJACpIKaHMS,
MOCBSIIEHHBIX JKOJIOTHYECKUM TMpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C pPa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a Takke 00CYXIeHHs MpoOiIeM palMOHAIBLHOTO MPHPOJIONONb30BAaHUS U
HKOJIOTHYECKOM O€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (U3MKM Ha YPOBHE CpEAHEro oOIiero ooOpazoBaHUs
ABIAIOTCS  ¢pu3nyeckue Teopuu (GopMUpOBaHHE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUS
¢usnyeckoil Teopuu, ponu (QyHAAMEHTAIbHBIX 3aKOHOB U MPHUHIUIOB B COBPEMEHHBIX
IIPEJICTAaBICHUSIX O MPHUPOAE, I'PaHUIAX MPUMEHMMOCTH TEOPHUH, AJI ONMCAHUSA ECTECTBEHHO-
HAyYHBIX SIBJICHUI U MTPOLIECCOB).

CucTeMHO-eTeIbHOCTHBIN MOIX0J B Kypce (PU3MKH peanu3yercs MpekIe BCEro 3a CYET
OpraHu3alM SKCIEPUMEHTAIBLHON JedaTenbHOCTH oOyuarommxcs. [lns 6a3oBoro ypoBHsS Kypca
(GU3MKH — 3TO HUCHOJB30BAHUE CHUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB HU
nabopaTOpHBIX pPaboOT, KOTOphIE B mporpamMme Tmo (u3uke OOBEAUHEHBI B OOIIMI CIHCOK
YUYEHUYECKUX NPAaKTHUECKUX palboT. BeineneHne B yKa3aHHOM IepeuHe J1abopaToOpHBIX pador,
NPOBOJIUMBIX ISl KOHTPOJSI M OLEHKH, OCYHIECTBISIETCS YYaCTHMKaMU 00pa3oBaTEIbHOTO
mporecca UCXO0Jsl U3 0COOCHHOCTEH IUIAHMPOBAaHMS M OCHamleHus kabuHera (usuku. [Ipu 3Tom



o0OecnieunBaeTcs OBJIAJIEHUE OOYyYarolIMMHCS YMEHHSIMH IPOBOJUTH KOCBEHHBIE H3MEpEeHus,
UCCIIEIOBaHMS 3aBUCUMOCTEM (U3NYECKUX BEIMYMH W IIOCTAHOBKY OIBITOB IO TIPOBEpKE
MPEIJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yAenseTcsl peleHnIo pacyETHBIX U KaueCTBEHHBIX 3a1ad. [Ipu stom ans
pacuéTHBIX 3aJa4 MPUOPUTETOM SIBIISIIOTCS 3aJauyd C SBHO 3a/laHHOM (U3NYECKOM MOJEIblo,
MO3BOJISIIOIIME MIPUMEHSTh U3yUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paslenia Kypca,
TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aenoB. i KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM SIBIISIOTCS
3ajaHusg Ha OOBSICHEHUE MPOTEKaHUs! (U3NUYECKUX SIBICHUI M MPOLECCOB B OKPYKAIOUICH JKU3HHU,
TpeOytomye BIOopa GU3NYeCcKoi MOIETH TSl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedboBanusmu @I'OC COO k marepraabHO-TEXHHYECKOMY 00ECIICUCHHIO
y4eOHOro mporiecca 0a30BbId YPOBEHb Kypca (PH3WKH HA YPOBHE CPETHEro 00IIero oopazoBaHus
JODKEH UW3ydaThCsl B YCIOBHUAX NPEAMETHOr0 KabuHeTa (U3MKM WM B YCIOBHAX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTeCTBEHHO-HAy4YHOro Iukia. B kabunere (usnku
JIOJHKHO OBITh HEOOXOIMMOe J1abopaTOpHOE OO0OpYyIOBaHUE MJIs BBIIOJHEHUS YKa3aHHBIX B
nporpamMMe 1o GU3NKe yYCHHYECKNX MPAaKTUIECKUX paboT U IEMOHCTPALMOHHOE 000pyT0BaHHUE.

JlemoHCTpaninoHHOE  00OpyaoBaHHe (QOpMHUpPYETCS B COOTBETCTBUUM C  MPUHIIUIIOM
MUHUMAJIBHON JOCTATOYHOCTH W 00OECIeYHBAaeT MMOCTAHOBKY IMEPEUYUCICHHBIX B IpOorpamme Io
¢u3MKe KIIOUEBBIX JEMOHCTpAIMiA JJIsi HWCCIEAOBAHUS HW3YYaeMBbIX SIBICHHA M MPOIECCOB,
AMIUPHUYECKUX U PYHIAMEHTAITBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMCHEHHH.

JIaboparopHoe 000pyI0BaHHE Ui YUEHUYECKHX MPAKTHUYECKUX paboT popMuUpyeTcs B BHIE
TEMaTUYEeCKHX KOMIUJIEKTOB U o0ecmednBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TemMarnyeckrue KOMILUICKTHl J1a0OpaTOPHOTO O0O0OpYNOBaHHUS JIOJDKHBI OBITh
MOCTPOCHBl HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM AaHAJOTOBBIX M LU(QPOBBIX NPHOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTENBHBIX CUCTEM B BUI€ IU(POBBIX TaOOPATOPHIA.

OCHOBHBIMH LIJIIMH H3y4YeHUs (pu3nKH B 0011eM 00pa30BaHNHU SABJISIIOTCS:

- popMupoBaHUE UHTEpPEca U CTPEMJICHHsS] OOydarolUXcsd K HAyYHOMY M3YYEHUIO HPUPOJBL,
pa3BUTHE UX UHTEIUIEKTyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;

- pa3BUTHE TPEACTABICHUH O HAyYHOM MeETOJe TMO3HaHuA ©  (OPMHUPOBAHUE
HCCIIEIOBATENFCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

- (opMHUpOBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa H3yYEHUsS OCHOB CTPOCHHUS
Marepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

- ¢opMupoBaHHE YMEHHI OOBSACHATH SBJICHUS C HCIONb30BaHHEM (PU3MYECKUX 3HAHUU U
HAyYHBIX J0Ka3aTeNIbCTB;

- (hopMUpOBaHKE NIPEJICTABICHUN O poJi (PU3UKH JUISl pa3BUTHSI IPYTHX €CTECTBEHHBIX HaYK,
TEXHUKH ¥ TEXHOJIOTHH.

JocTukeHne 3TUX Heslell ofecrneynBaeTcsl pelleHHeM CJeIYIOUIUX 3aJa4 B Mpoijecce
n3y4eHusi Kypca (M3MKH Ha YPOBHE CpeHero oouero o0pa3zoBaHus:

- npuoOpeTeHrne CUCTeMBbl 3HaHMM 00 OoO0mMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpHUAX, BKIIOYAs MEXaHHUKY, MOJEKYJISPHYIO (U3UKY, JNEKTPOJANHAMUKY, KBAaHTOBYIO (PU3UKY U
AIEMEHTHI aCTPODU3UKY;

- ¢opMUpOBaHUE YMEHHUI MPUMEHATh TEOPETUYECKUE 3HAHUA NI 00BsSCHEHUS (DU3MUECKHUX
SIBIICHUH B TIPUPOJIE M JUUIS IIPUHATHUS MIPAKTHYSCKUX PEIICHUN B TIOBCETHEBHOM JKU3HH;

- OCBOEHHME CIOCO0OB pEIIeHUs Pa3IMYHbIX 3aj]ad C SIBHO 3aJaHHOM (PU3MYECKON MOJENBIO,
3aja4, MOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE CO3JaHHe (PU3MUECKOW MOJENH, aJeKBaTHOM
YCIIOBUSIM 3a71a4u;

- TOHMMaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;



- OBJIAJICHUE METOJAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHMUS W TPOBEACHHS (PUIMUECKHUX
SKCIIEPUMEHTOB, AaHalW3a M HMHTEepOpeTauuud UHGOpMallMu, ONpeAeseHUs JOCTOBEPHOCTH
MOJIy4E€HHOTO pe3yibTara;

- CO3JaHue YCJIOBMH [UIsl Pa3BUTHSI YMEHUH NPOEKTHO-HCCIEI0BATEIbCKOM, TBOPUYECKOM
NeSITeTbHOCTH.

Y4eOHbIM UIaHOM HA u3yuyeHue ¢pu3uku B 11 kiaacce Ha 0a30BOM ypOBHe OTBOAUTCS
JBa yaca B HeJeJIl0, Bcero — 68 yacos.

2. COAEP) KAHUE YYEBHOI'O ITPEJIMETA
Pa3znea 4. JjaexkTpoguHaMuKa

Tema 3. Macnummnoe none. IneKmpomacHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUThI. B3anMozaeiicTBre OCTOSAHHBIX MAarHUTOB. MaruutHoe nosie. Bekrop
MarHuTHOM MHAYKUUU. [[puHIMD Cyneprno3uiuy MarHuTHbIX NoJied. JIMHUYM MarHUTHOW MHIYKLIUH.
Kaprtuna nuHuii MarHuTHOM MHAYKIMH MOJIS1 TOCTOSSHHBIX MAarHUTOB.

MarnuTHoe nojie NpOBOAHMKA € TOKOM. KapTuHa NMHMI MHAYKIMM MAarHUTHOTO IO
JUIMHHOTO MPSIMOTO MPOBOJHHMKA U 3aMKHYTOI'O KOJIBLIEBOTO MMPOBOJIHUKA, KATYLIKH C TOKOM. OIBIT
Opcrena. BzanmopelictBre MPOBOAHUKOB C TOKOM.

Cuiia Amniepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOAyJIb U HampasiieHueE. JIBIKEeHUE 3apsyKEHHOW YacTHIIbl B OJJHOPOIHOM
MarHuTHOM noje. Pabota cusl Jlopenna.

SBnenue dneKTpoMarHUTHOM MHAyKIMM. [IOTOK BEKTOpa MarHUTHOM  MHIYKLUU.
DNeKTpOoABMKYLIas crjla MHAYKIMH. 3aKOH 3JIEKTPOMarHUTHOM UHAyKuuu dapanes.

BuxpeBoe nanekTpudeckoe mojie. ONEKTPOJABIKYINAs CHJIa HHAYKIUM B IPOBOJHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OJJTHOPOJHOM MarHUTHOM I1OJIE.

[IpaBuio Jlenna.

NHnykTUBHOCTD. SIBIEHME CAMOMHAYKIIMU. DIEKTPOABMKYILAS CHUJIa CAMOWHIYKIIUH.

DHeprusi MarHUTHOTO TOJISt KATYIIKUA C TOKOM.

DIEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOWCTBAa M MPAKTUUECKOE TMPUMEHEHHUE: TIOCTOSIHHBIE  MAarHUTHI,
AJIEKTPOMArHUThI, AIEKTPOJIBUTaTelb, yCKOPUTENN 3JIEMEHTAPHBIX YaCTUL, MHAYKLIHOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3TIEKTPOHHOTO ITy4YKa MarHUTHBIM TIOJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO TIOJIS.

B3anmopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SBneHne ANEKTPOMAarHUTHON UHIYKITUH.

IIpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJBWKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTU M3MEHEHUSI MAarHUTHOTO
MIOTOKA.

SIBneHune caMOMHAYKIMH.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomul

N3yueHrne MarHuTHOTO MOJISl KATYIIKUA C TOKOM.

HccnenoBanue neicTBUS NOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSBIeHUS 31€KTPOMAarHUTHON MHIYKIUU.

Pasgen 5. Koje0anus ¥ BOJTHBI



Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KON€OAHUS

KonebatenpHast cuctema. CBoOomHble MexaHWUYeckwe KoseOanus. [apMoHMuYeckue
konebanusa. llepmon, wacrora, amrmumryna W (asa koneGanuid. [Ipy>KUHHBI MasTHHK.
MareMaTHueCKuil MasTHUK. YpaBHEHHE TapMOHHUYECKUX KojeOaHwuid. [IpeBpaimienue sHepruu npu
rapMOHUYECKUX KOJIEeOaHUsX.

KonebarenbHbiit koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B MJI€AIBHOM
Koue0aTeIbHOM  KOHTYpe. AHAJIOTHA MEXKIY MEXaHWYeCKMMH M JIEKTPOMAarHUTHBIMHU
konebanusamu. @opmyna Tomcona. 3akoH COXpaHEHHUS PHEPTUU B HUACATHHOM KOJIEOATEIbHOM
KOHTYpe.

IIpencraBneHue o 3aTyxaroluX KoJjeOaHUsAX. BbIHyXIeHHbIE MeXaHMUYECKHe KoJeOaHHUs.
Pe3onanc. BelHy>K1€eHHBIE 371€KTPOMAarHUTHBIE KOJIeOaHusl.

Ilepemennbiii Tok. CHHyCOMJAJIbHBIN NEPEMEHHBIM TOK. MOLIHOCTh NEPEMEHHOIO TOKA.
AMIITUTYTHOE U IEHCTBYIOIIEE 3HAUYCHUE CUJIbl TOKA U HANPSHKEHUS.

Tpancpopmarop. IlpousBonacTBo, mnepepgadya U MNOTPeOJIEHHUE AIEKTPUUYECKOM SHEPIHUU.
DKOJIOTHYECKHE PHUCKM IIpU IPOU3BOJACTBE AEKTpodHepruu. KynpTypa HCIONb30BaHUS
3JIEKTPOIHEPI U B MIOBCEITHEBHON KU3HH.

TexHuueckue ycTpoiCTBa M NPAKTUYECKOE IPUMEHEHHE: 3IEKTPUUECKUN 3BOHOK, T€HEPaTOp
[IEPEMEHHOTI'0 TOKa, JIMHUHU AJIEKTporepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoseOaTeabHOH CUCTeMbl (IPYKUHHBIA MM MaTeMaTHYeCKUI
MasiITHUK).

Habmroienue 3aTyxaromumx Konedanui.

HccnenoBanue CBOMCTB BbIHYKACHHbBIX KOJIEOAHU.

Ha6mronenue pezonanca.

CB00O/IHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUsI.

OcumstorpaMMbl  (3aBUCHMOCTH  CHJIBI  TOKa W HampsDKEHMsT OT  BPEMEHH) s
AJIEKTPOMAarHUTHBIX KOJIEOaHUM.

Pe3oHanc mpu mocienoBaTenbHOM COEIMHEHUH PE3HCTOpPAa, KaTyIIKWM WHIYKTMBHOCTH H
KOHJIEHCaTopa.

Mogienb TUHUM 3JIEKTPOIIEpeayu.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

HccnenoBanue 3aBUCUMOCTH NEPUOJIa MallbIX KOJICOaHUHM Tpy3a Ha HUTH OT JJIMHBI HUTU U
Maccsl Ipy3a.

WccnenoBanne mnepeMeHHOro TOKa B ILENM U3  IOCIEJOBATEIbHO  COEIMHEHHBIX
KOHJICHCATOpa, KaTyIIKH U Pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHUnHblE 60IHbL

MexaHnuyeckue BOJIHBI, yclIoBUs pactpocTpanenus. [lepuoa. CkopocTh pacnpocTpaHeHus: u
JnuHa BosiHBL [lonepednbie U poaoibHble BOJMHBL. MHTepdepenus u audpaxkiuus MeXaHHIeCKuX
BOJTH.

3Byk. CkopocTb 3ByKa. [ poMkoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBL. YCIIOBUS U3Iy4Y€HHUS DSJEKTPOMarHUTHBIX BOJH. B3aumHas
opueHTanus BektopoB E, B, V B anexTpoMarauTHoi BosiHE. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe,  MpeJoMJIeHHe,  moisipusauus,  audpakuus,  uHTepepeHuus.  CKOpocTb
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 35eKTpOMarHuTHHIX BOJIH. [IpMeHeHue 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paguoCBsI3U U TeNeBUACHUA. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIIECH CPEIbI.



TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YABTPA3BYKOBAsl [IMATHOCTHKA B TEXHUKE W MEAULMHE, pajgap, paguolNpuUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

O0pa3oBaHue U pacIPOCTPAHEHUE MOTIEPEUHBIX U MTPOOIBHBIX BOJIH.

Konebmromnieecs Teno Kak HCTOUHUK 3BYKa.

Habumtoienue oTpaskeHus ¥ MpeoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHunn u qupakiii MEXaHUYECKUX BOJH.

3BYKOBOU PE30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUTUTYAON U YaCTOTOM KOJICOaHHIA.

HccnenoBanue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPayKEHUE, PEIOMIIEHHE, IO pU3aLus,
nudpakuus, tHTep(epeHIHsL.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonauHeliHOE paclpoCTpaHEHHE CBETa B OJHOPOJHOM cpene.
JIyud cBera. ToueuHbIli HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3akoHbl OTpaxeHHs cBera. llocTpoeHue wu300pakeHUN B IUIOCKOM
3epKaie.

[Ipenomiienue cBeTa. 3aKOHBI MIPEIOMIICHHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNlb MPETOMIICHUSI.
[TonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yroi MoaHOoro BHYTPEHHETO OTPAXKEHHS.

Hucnepcus csera. CrnoxHbIi coctaB Oenoro cBeta. L[Ber.

Cobuparomue 1 pacceuBaroiue JuH3bl. ToHkas muH3a. DOKYCHOE pacCTOSIHUE U ONTHYECKas
cwia TOHKOM nuH3bL [locTpoeHue wu300pakeHUl B COOMpAIONIMX U PACCEHBAIOIIMX JIMH3aX.
@opMyia TOHKOW JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl npUMEHUMOCTH T€OMETPUYECKON ONTHKHU.

Bonnosas ontuka. Uatepdepenius ceeta. KorepeHTHbIE UCTOYHUKU. Y CIIOBUS HAOIIOICHUS
MaKCHUMyMOB U MUHUMYMOB B MHTEeP(EpPEHIIMOHHOW KapTHUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakius cera. udpakionHas pemérka. Y cloBue HaOI0IeHUs TI1aBHBIX MAaKCUMYMOB
MIPH MaJIeHUH MOHOXPOMATHYECKOT0 CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHudyeckue yCTpOWCTBA W TPAKTHUECKOE TNPUMEHEHHE: OuKM, Jyma, ¢oToanmnapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PaKIUOHHAsA PEIIETKA,
HOJIIPOUI.

Jlemoncmpayuu

[IpsimonuHeiiHOe pacnpocTpaHeHue, OTpaXeHHWe U IpenomiieHue cBeTa. OnThueckue
IPUOOPBHI.

[TonHoe BHyTpeHHEE OTpakeHne. MoJienps CBETOBOA.

HccnenoBanue cBONCTB N300paxKeHH B TMH3aX.

Monenn MEKpOCKOIIa, TEIECKOTA.

Habmonenue nntepdepeHium ceera.

Habmtonenue nugpakiuu cera.

Habmtonenue nucnepcuu cBeta.

[TonydeHue criekTpa ¢ TOMOIIIBIO TPU3MBI.

[Tonydenue criekTpa ¢ HOMOIIbIO TU(HPAKINOHHON PEIIETKH.

Habmonenne nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3mepenne nokazaresns NpeoMIIeHUs CTEKIIA.

HccnenoBanue cBOWCTB U300pakKeHUH B TMH3AX.



HaGmonenue nucnepcun cBera.

Pa3znesn 6. OcHOBBI ClIeNIHAJIbHOI TEOPUH OTHOCUTEIbHOCTH
['panuubl TPUMEHUMOCTH KJaccuyeckol MexaHuku. IlocTynaTel crnenuanbHOW TEOPUH
OTHOCUTEIBHOCTU: WHBAapUAHTHOCTb MOJYJISI CKOpPOCTM CB€Ta B  BaKyyMe, MPHUHIIUI
OTHOCUTEIBHOCTH DHHINTECHHA.
OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMe/ICHIE BPEMEHHU U COKpAIICHUE JIJTUHBI.
DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs3b MacChl C YHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTUIIBI. DHEPIUs TTOKOSI.

Paznean 7. KBanToBasi puzuka
Tema 1. dnemenmul K6aHMOGOI ONMUKU
®oronsl. Dopmyna Ilnanka cBsi3u sHepruu (HOTOHA C €ro YaCTOTOM. DHEPTUs U HUMITYJIBC
doroHna.
Otkpeitre u uccnepoBanue Gorodpdexra. OmbiTel A. I'. CroneroBa. 3akoHsl GoTodddekra.
VYpaBuenue DitHmTeitHa 115 GoTorddexra. «KpacHas rpanuma» porodpdexra.
Hasnenue ceeta. OnbiTel [1. H. JIeGenena.
XHUMHUYECKOE IEUCTBUE CBETA.
TexHuyeckue ycTpoicTBa M MPaKTUYECKOE MpHUMEHEHHe: (OTOAIEMEHT, (POTONATUHK,
coJIHEeuHas OaTapesi, CBETOIUOI.
Jlemoncmpayuu
®oTo3PeKT Ha yCTaHOBKE C IUHKOBOM TIIACTUHOM.
HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.
Cseroanon.
Conneynas Oatapest.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmbiTel Pezepdopna mo paccesnuto o -dactuil. [lmaneraphas
Mozenb aroma. Ilocrynatel bopa. M3nydenue u moriouieHre (OTOHOB IMPH NEPEXOJie aroma ¢
OJIHOTO YPOBHSI d3HEpruu Ha apyroi. Buasl cnektpoB. CrieKTp ypoBHEHM SHEpPruu aToMa BOJI0poAa.
BousiHoBBI€ cBOMcTBa yacTull. Bosnsl 1e bpoitis. KopnyckyasipHO-BOIHOBOHN Tyann3M.
CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUEHUE.
TexHnyeckue ycTpoilcTBa W NpakTUYECKOE MNPUMEHEHHE: CIEKTPAIbHBIA  aHaIu3
(criekTpocKoI), 1a3ep, KBaHTOBbIM KOMIBIOTED.
Jlemoncmpayuu
Monens onsita Pesepdopna.
Onpenenenue ATMHBI BOJIHBI JIa3epa.
Habmtoienne nuHeuaThIX CIEKTPOB U3TyYEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHuvie pabomul
Hab6mronenne muHe9aToro cnekTpa.
Tema 3. Amomnoe aopo
DKCIIEpUMEHTHI, JOKa3bIBAIOIINE CI0XKHOCTb CTPOEHUS sAapa. OTKpHITHE PagHMOaKTUBHOCTH.
OmnseiTel Pezepdopna mo ompeneneHuIo cocTaBa paJuoakTUBHOrO u3nyuyeHus. CpolicTBa anbda-,
Oera-, raMMa-u31ydeHus. BinsHue paqunoakTUBHOCTH Ha JKHUBBIE OPTaHU3MBI.
OTtkpeITHE TIPOTOHA W HeWTpoHa. HykmonHas monens snapa ['eitzenOepra—lBanenko. 3apsiy
anpa. MaccoBoe uucino sapa. M3oromnst.
Anbda-pacrian. DIEKTpOHHBIH W MO3UTPOHHBIA OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaZMoOaKTUBHOIO pacraja.



DHeprusi CBS3M HYKJIOHOB B siaipe. SnepHbie cuibl. JledekT macchl sapa.

Snepubie peakunu. JleneHnue u CUHTE3 AIEp.

Anepuwnii  peaktop. TepmosimepHblii cuHTe3. [IpoOnemMbl W TEPCIIEKTUBBI  SIIEPHOU
SHEPTEeTUKHU. DKOJOTUUECKHUE ACTICKTHI SI€PHOIN SHEPTETUKH.

OnemeHTapHble YacTulbl. OTKpPBITHE IO3UTPOHA.

MeTo 161 HAOTIOIEHUS U PETUCTPALIUU JIEMEHTAPHBIX YaCTHII.

OyHaamMeHTalbHbIe B3auMoaeicTBUs. EnnHcTBO pru3nueckoi KapTUHbBI MUpA.

TexHuyeckue ycTpoHCTBa M MpaKTUYECKOE MpPUMEHEHUe: J03UMeTp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToOMHasi 6oMoOa.

Ilemoncmpayuu

Cu€TUrK HOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

HccnenoBanue TpeKkoB 4acTHIl (110 TOTOBBIM (oTorpadusim).

Paznea 8. DiieMeHTHI aCTPOHOMUM M aCTPOPU3UKHU

Oranel pa3BUTUA acCTpOHOMHUH. [IpHKIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMHUH.

Bup 3Bé3nH0r0 HebGa. Co3Be3us, spKue 3BE3/bl, IUTAHETHI, X BUIUMOE JABHKEHHE.

ConHeyHas cucrtema.

Comnnne. Conreunast aktuBHOCTh. ctounuk sueprun CosHia u 38E31. 3BE3/1bI, MX OCHOBHBIE
XapakTepUCTHKU. JlmarpamMma «CHEKTpPaJbHBIM KJIAaCC — CBETUMOCTB». 3BE3ABI TJIABHOU
[IOCJIEZI0BATEIbHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb»  Juisl  3BE3]  IJIaBHOMU
IIOCJIE0BAaTENbHOCTH. BHyTpeHHee crpoenue 3BE3n. COBpEMEHHBIE IPEICTaBICHHUS O
IIPOUCXOXKACHUHU U 3Boronnu CoslHLa U 3BE311. DTambl KU3HU 3BE3 L.

Mneunsiii [Iyte — Hama Nanaktuka. [lonoxenune u neukenune Connua B ['amaktuke. Tumbl
rajakTuk. PaguoranakTuky U kBazapel. YEpHbIE NBIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6na. Pasberanme ramaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe u3inydeHue.

MacmtabHast cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsle npo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

HabmroneHuss HeBOOpYKEHHBIM TJIa30M C UCIOIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUH JUIs
OTIpe/ieNICHUs] TIOJIOKEHUS] HEOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/UA
CeBepHoro nosymapus 1 sipkue 3BE3/bl.

Habmtonenus B teneckon Jlynsl, mianer, Maeunoro Ilytu.

O0001maroniee noBTOpEeHNE

Poinb ¢pu3nku U aCTPOHOMUHU B SKOHOMHUYECKON, TEXHOJIOTMUECKON, COLUAIBHON U ATUYECKOM
cepax eATETbHOCTH YEJIOBEKa, POjb U MECTO (M3UKU U aCTPOHOMHUHU B COBPEMEHHON Hay4YHOMH
KapTUHE MUpaA, pojib (u3uueckod Teopur B (HOPMHUPOBAHMM MPEACTABICHUN O (U3HMUECKOM
KapTUHE MHUpa, MECTO (PU3NYECKONH KapTHHBI MHUpa B OOIIEM POy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEJICTABICHUN O IPUPOAE.

MexnpeamMeTHblie CBA3U

Nzyuenne kypca ¢usuku 0azoBoro ypoBHsS B 11 Kiacce OCymecTBISETCS C YYETOM
COZIep KaTEeNIbHBIX MEXIIPEIMETHBIX CBs3€ll ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpadun
Y TEXHOJIOTHH.

Mesicnpeomemnvle nowsamus, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAy4YHOI'O TTO3HAHMUS:
ABJICHUE, HAy4dHbIH (akT, rumnoresa, (uU3nyeckas BEJIWYMHA, 3aKOH, TEOpus, HaOIIOICHHUE,
9KCIIEPUMEHT, MOJIEIMPOBaHKE, MOJIEb, U3MEPEHUE.



Mamemamuxa: pelleHHe CUCTEMbl YPAaBHEHUI, TPUTOHOMETpUYECKHEe (YHKIMU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOEC TPHUI'OHOMETPHYECKOE TOXKIECTBO, BEKTOPBI U HX
IPOEKIMM Ha OCH KOOPAMHAT, CJIOXEHHE BEKTOPOB, IIPOM3BOJAHBIC 3JIEMEHTAPHBIX (DYyHKIUI,
MPU3HAKH NTOJ00MS TPEYTOJIbHUKOB, OTpEeAeICHNE TUIOIIAAN TUIOCKUX GUTyp U 00BEMa Tell.

Buonozus: snekTpudeckue sIBICHUS B )KUBOW IPUPOJE, KosleOaTelbHble JBU)KEHUS B JKUBOM
IIPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOU NIPUPOAE, ACUCTBHE Palalliy Ha )KUBBIC OPTaHU3MBI.

Xumus: CTpOCHHE AaTOMOB UM MOJIEKYJ, KpPUCTaJUIMYECKas CTPyKTypa TBEPIABIX Tel,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUIMYECKON PEHIETKU, CTIEKTPAIbHBIN aHAIN3.

leocpaghus: MarHWTHBIE TOJIIOCA 3€MJIM, 3QJIE)KM MAarHUTHBIX PyA, (POTOChEMKA 3eMHOMN
IIOBEPXHOCTH, IPEJCKA3AHNE 3€MIIETPSCEHUM.

Texnonozus: IMHAY IIEKTPOIIEPEIay, FEHEPATOP IEPEMEHHOIO TOKA, JJIEKTPOABUIaTelIb,
MHAYKLIMOHHAs 11e4b, pagap, paluolnpuEMHUK, TEJIEBU30D, aHTeHHA, TesedoH, CBU-neus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHasi OaTapes.

3. [Inanupyemsble pe3ybTaTbl 0CBOEHUS Y4eOHOr0 npeamera «Dusukay»
3.1. JIn4HOCTHBIE Pe3yJbTATHI
JInyHOCTHBIE pE3yNbTaThl OCBOCHHs y4yeOHOro mnpeamera «®Du3mka» TODKHBI OTpPaXKaTh

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMxXcs pPyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIUEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIM, MO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJAULIHUOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIECTBA, PACIIMPEHHUE )KU3HEHHOTO
OIIbITa U OIBITA JEATEIBHOCTH B MPOLECCE peali3allud OCHOBHBIX HAIIPAaBJICHUN BOCHUTATEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh ~ TPAKIAHCKOM  HO3MLMM  OOydYarollerocss Kak akTUBHOIO U
OTBETCTBEHHOT'0 YWJIeHa POCCUIICKOIr0 O0IIECTBa;

MPUHATUE TPAJAULMOHHBIX OOIEYETOBEYECKMX T'YMAHUCTHUECKUX U JEMOKPATUYECKHUX
IIEHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO JAEATEIbHOCTh B HHTEpECcax TIpa)kJIaHCKOro OOILEeCTBa,
y4acTBOBAaTh B CAMOYTIPABICHUH B 00pa30BaTEIbHON OpraHU3allNH;

yMEHHE B3aUMOJIEHCTBOBATh C COLIMAIbHBIMU UHCTUTYTaMU B COOTBETCTBUH C UX (PYHKIMSIMU
1 Ha3HAYECHUEM;

TOTOBHOCTb K TYMaHUTApHOU 1 BOJIOHTEPCKOM EATEIBHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTb POCCUNCKOM IPa’KIaHCKON ACHTUYHOCTH, IAaTPUOTHU3MA;

LIEHHOCTHOE OTHOILLIEHUE K I'OCYJapCTBEHHBIM CUMBOJIaM, JOCTUKEHUAM POCCUMCKUX yUYEHBIX
B 00nacT (pU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUYECKOT0 MOBEACHUS;

CIOCOOHOCTh OIIEHMBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HA
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM UHUCIIE B JEATEIBHOCTH YUEHOTO;

OCO3HAHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOHUYHUBOTO OYyIyIIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIIOYAs 3CTETUKY HAYYHOI'O TBOPYECTBA, MPHUCYIIETO
¢buznueckoil HayKe;

5) TPy10BOro BOCIIUTAHUS:

MHTEPEC K pa3uyHbIM chepaM MpodeccuoHaIbHOMN A TEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOl M TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymelt mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI;



TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHMIO M CaMOOOpa30BaHUIO B 001acTH (PU3MKU HA
MPOTSKEHUU BCEU JKU3HH;

6) 3K0J10rHYECKOr0 BOCIIMTAHUS:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW  KYJIBTYphl, OCO3HAHHWE TJOOATBHOIO XapakTepa
AKOJIOTMUYECKUX MPOOIIeM;

IUTAHUPOBAHME U OCYIIECTBIICHUE IEUCTBUI B OKpYKaloIllIel cpe/ie Ha OCHOBE 3HAHMS LieTieit
YCTOWYMBOTO Pa3BUTHUS YESIIOBEUECTBA;

pacIIMpeHue ONbITa ACITeILHOCTH YKOJIOTHUECKON HAMMPABICHHOCTH Ha OCHOBE UMEIOIIIXCS
3HaHW# no usuke;

7) 1EHHOCTH HAYYHOT'0 IIO3HAHUSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
¢bu3nveckoil HayKwy;

OCO3HaHWE IICHHOCTH HAyYHOH NEATEIHHOCTH, TOTOBHOCTH B MPOIECCe M3YUYCHHS (DH3UKU
OCYIIECTBIISTH MPOSKTHYIO M HCCIICIOBATEIIbCKYIO S TEIIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

3.2. MeTanpeameTHble pe3yJbTaThI

N3yuenne (GU3MKM B OCHOBHOW IIKOJIE CHOCOOCTBYET JOCTHIKEHHIO METaIllpeIMETHBIX
pe3yJIbTaToOB, B TOM UHUCIIE:

OBi1aieHHI0 YHHBEPCAJIbHBIMH N03HABATEJIbHBIMH /ICHCTBUSIMM:

1) 6a3o0Bble JJoruUyeckue aeicTBus

- BBISIBJISITH U XapaKTEPU30BATh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SIBIICHUI);

- YCTaHaBIMBATh CYIIECTBEHHBIN NMPU3HAK KJIACCH(PHUKAIMK, OCHOBAHMA JUIsI 00OOIIECHUS U
CpaBHEHUS,

- BBIABIISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PAacCMATPUBAEMBIX (paKTaX, NAaHHBIX U
HaAOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

- BBISBIATh NPUYUHHO-CIIEICTBEHHBIE CBSI3U NIPU H3YYEHUM (QHU3NYECKUX SBICHUN U
IIPOLIECCOB;

- JIe7aTh BBIBOJBI C MCIIOJI30BAaHHEM JEIyKTUBHBIX M WHAYKTUBHBIX YMO3aKJIIOUEHUH,
BBIJIBUT'aTh TUIIOTE3bI O B3aUMOCBSA3AX (PU3MUECKUX BEIUYHH;

- CaMOCTOSITENIbHO BBIOMpATh Croco0 pemeHus yuyeOHoH (u3nyeckoil 3aiauu (cpaBHEHHE
HECKOJIbKUX BapUaHTOB peIlIeHHs, BBIOOp HauOojiee MOIXOASAILIET0 C yY€TOM CaMOCTOSITEIbHO
BbI/IEJICHHBIX KPUTEPHEB).

2) 0a30BbIe HCCIE0BATEIbCKUE NeHCTBUS

- HCII0JIb30BATh BONPOCHI KaK UCCIIE0BATEIbCKANA HHCTPYMEHT MTO3HAHUS;

- IPOBOJUTH IO CAaMOCTOATENBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIH (U3NUECKUit
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BaHUE (PU3UYECKOTO SIBICHNUS;

- OIICHMBAaTh HAa MPUMEHHMOCTb M JIOCTOBEPHOCTh WH(OpPMAIMIO, IMOJIYYCHHYIO B XOJIe
MCCIIETOBAHUS UM SKCIIEPUMEHTA;

- CaMOCTOATENIHO (POPMYJIMPOBATH 0OOOIIEHHS U BBIBOJBI MO pe3ybTaTaM MpPOBEICHHOTO
HaOJI0/IeHUs, OIBITA, UCCIIEOBAHNUS;

- IPOTHO3MPOBATh BO3MOXKHOE JajibHEHIee pa3BUTHE (U3NUYECKUX IPOIECCOB, a TAKKE
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

3) padora ¢ nndopmanmei

- IPUMEHATH pAa3JIMYHble METOJAbl, MHCTPYMEHThl M 3alpochl NpU TOUCKE U OTOOpe
uH(OpMAILIUY WK TaHHBIX C YYETOM IMpeIoKeHHON yueOHoM (u3znyeckoit 3a1a4u;

- aHaJTU3UPOBaTh, CHCTEMATH3WPOBATh M HHTEPIPETUPOBATH HHPOPMAIMIO Pa3IMUHBIX
BUJIOB U (OPM IPEICTABICHHUS;

- CaMOCTOSITENIbHO BBIOMpATh ONTHUMAIbHYIO (GOpMy MpelacTaBieHUs HHGOpPMALUU U
WLTIOCTPUPOBATh pelllaeMble 33Jjaui HECIOKHBIMH CXEMaMH, AUarpaMMaMH, HHOH rpadukoil u ux
KOMOWHAIUIMU.

OBJ1a1IeHHI0 YHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMH /ICHCTBUSIMM:



1) oOmieHnne

- B X0J1¢ 00CYyX/IeHHsI y9eOHOTO MaTepuaia, pe3yabTaToB Jab0paTOPHBIX padOT U MPOEKTOB
3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl M BBICKAa3bIBaTh WJCH, HAIlCJICHHBIC Ha
pellIeHre 3aja4u U oJiiepKaHue 01arokenareaIbHOCTH OOIEHUS;

- COINOCTaBIATH CBOM CYXACHUS C CYXKICHUSAMH JIpyI'MX YYacTHHUKOB JHAoOra,
OoOHapyXUBaTh pPa3IN4KUe U CXOACTBO MO3UIIHIA;

- BEIp@XKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U TUCHMEHHBIX TEKCTaX;

- MyOJIUYHO MPEJCTABIATH PE3YJIbTAThI BHITOJIHEHHOTO (PU3NYECKOI0 OMbITa (IKCIIEPUMEHTA,
HCCJIEI0BAHMS, IPOEKTA).

2) coBMeCTHAas1 1eITeJIbHOCTD (COTPYIHUYECTBO)

- TIOHUMATh U WCIOJH30BATh MPEUMYIIECTBA KOMAHIHOM U WHIUBUAYATbHONH pabOThI Mpu
pelIeHnr KOHKPETHON (U3NUYECcKOil MpoOIeMbl;

- TPUHUMATh LEIM COBMECTHOH JEATENbHOCTH, OpPraHMW30BBIBATH JIEHCTBHA TO €¢
JOCTHKEHHIO: paclpeiesiTh poiid, OO0CYKIaThb MPOLECChl U Pe3ybTaThl COBMECTHON pPabOTHI;
0000111aTh MHEHHUS HECKOJIBKUX JIIONIEM;

- BBIMOJHATH CBOIO YacTh pabOThI, JOCTUTAasl KAueCTBEHHOTO pe3ylibTaTa IO CBOEMY
HAIPABIICHUIO U KOOPAHHHUPYSI CBOU JCUCTBHS C IPYTUMHU WICHAMH KOMAH/IbI,

- OLIEHUBATh KauyeCTBO CBOETO BKJIaJga B OOMIMM MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITENIEHO
chOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

OBJ1a1eHHI0 YHHBEPCAJIbHBIMH Y4eOHBIMHU PeryIsTUBHBIMH 1efiCTBUSIMU:

1) camoopranuszanus

- BBISIBJISITH TIPOOJIEMBI B JKM3HCHHBIX M YYCOHBIX CUTYAlUAX, TPEOYIOMUX JUIS PEIICHUS
(bu3nYeCKUX 3HAHUI;

- OpPHUCHTHPOBATHCS B PANIMYHBIX IMOAXOJAX MPHHATHS pPEIIeHUN (MHINBUIYyAIbHOE,
MPUHATHE PEIICHUs B TPYIINE, IPUHATHE PEUICHHUI IPYIIIOi);

- CaMOCTOSITEJIbHO COCTABJISITH AalNTOPUTM pEHICHHUS (PHU3MUECKOW 3aJa4d WM IUTaHa
HCCIIETIOBAHMS C YYETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
IIpeAJIaracMble BapUaHThl PEIICHU;

- ZIenaTth BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

2) caMOKOHTPOJIB (peduieKcust)

- IaBaTh aJIEKBaTHYIO OLIEHKY CUTYAIMH U TpeajiaraTh IIaH €¢ N3MEHEHUS,

- OOBSICHATH MPUYHHBI JOCTHIKCHUS (HEIOCTMKCHHUS) PE3yJbTaTOB JIEATEIHBHOCTH, J1aBaTh
OLIEHKY NTPHUOOPETEHHOMY OIIBITY;

- BHOCUTH KOPPEKTHBBI B JISATSIBHOCTh (B TOM YHUCIIC B XOJ BBITOJHEHUS (PHU3UIECCKOTO
WCCIIEIOBAaHMUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHMBIIHUXCS CHUTYallUH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIITUX TPYIHOCTEH;

- OIICHUBATh COOTBETCTBUE PE3yIbTaTa IEIH U YCIOBHUSIM.

3) IMOIIMOHAJILHBIH HHTEJIEKT

- CTaBUTh ce0sl Ha MECTO JIpyroro 4ejoBeKa B XOJI€ CIOpa WJIM AMC KyCCHH Ha HAYYHYIO
TeMy, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOTO.

4) npuHsTHE ce0sl U APYTrUX

- TpHU3HaBaTh CBOC TMPaBO Ha OMIMOKY MpU pelmieHHH (U3NYECKUX 3aJady WIA B
YTBEP)KICHUAX HA HAYYHBIC TEMBI M TAKOE XKe MPaBO JIPYTroro.

3.3. IIpeaMeTHBIE pe3yJabTaThl
- JIEMOHCTPUPOBATh Ha MpHUMEpax pojib U MecTO (U3UKU B (HOPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOW KapTHHBI MHpA, B Pa3BUTUM COBPEMEHHOM TEXHMKHM W TEXHOJIOTHMM, B IPaKTUYECKOU
JesTeIbHOCTH JII0/IeH, IEJIOCTHOCTh U €IUHCTBO (PU3UUECKON KapTUHBI MUPA;
- YYUTHIBaTh TPAaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NUYECKUX MOJeNeil: TOoYeyHbIH
JNEKTPUYECKUH 3apAll, JIyd CBETa, TOYECUHBIM UCTOYHUK CBETA, SAICPHAs MOJENb aTOMa, HYKJIOHHAS
MO/I€JIb aTOMHOT'O 5iipa MPH pelleHNH (PU3NYECKHX 3a/1a4;



- pacro3HaBaTh (U3HUYECKHE SBJICHHS (TIPOILECCH) U OOBACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAHTOBOM (DM3MKH: AJIEKTpUYecKas MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEeWCTBUSA TOKAa, B3aUMOJICHCTBHE MArHUTOB, AJIEKTPOMAarHUTHAs
WHAYKIUS, JEHCTBUE MArHUTHOTO IIOJIi HAa MPOBOJHUK C TOKOM M JBWXKYIIMHCS 3aps,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJHBI, MPAMOJIMHEHHOE PaclpoCTpaHEHHE CBETa, OTPa)KCHUE,
npenomiieHue, uHTepdepeHuus, audpakuus W M[ONSIpU3ALUsS CBeTa, MJUCIEPCUS CBETa,
dbotoanekrpuuecknii 3pdext (horodddekT), cBeToBOE AaBICHUE, BO3HUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aTOMa BOAOPO/ia, €CTECTBEHHAs! M UCKYCCTBEHHAsl PaIMOAKTUBHOCTB;

- OIKCHIBaTh HM3yYEHHBIE CBOWCTBA BeIIECTBA (JIEKTPUUYECKHE, MAarHUTHBIC, ONTHUYECKUE,
ANEKTPUYECKYIO MPOBOJUMOCTh PA3UYHBIX CPEl) U SJICKTPOMArHUTHbBIC SBIEHUS (IIPOLIECCHI),
UCIOJB3YS (PU3MUECKHUEe BETMUUHBL: SJIEKTPUUECKHM 3apsl, CUJIa TOKA, AIEKTPUUYECKOE HAIPSKEHUE,
AJIEKTPUUYECKOE COMPOTHUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYIIAs cujia, pabora ToOKa,
WHAYKIUS MarHUTHOTO mouisd, cuia Ammepa, cuia JlopeHna, WHAYKTUBHOCTh KaTYIIKH, SHEPTHS
ANEKTPUYECKOTO M MArHUTHOTO TOJICH, MEePUO U YacToTa KojeOaHui B KojeOaTeIbHOM KOHTYpE,
3aps W culla TOKa B MPOIECCe TapMOHMYECKHUX SJICKTPOMArHUTHBIX KoleOaHWid, (OKycHOe
paccTosiHuE U ONTHYECKAs CUJIA JIMH3bI, IPU ONMCAHUU MIPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICIT
UCTIOJB3YEMBIX BEIUYMH, MX OOO3HAYCHUsS W CIUHUIBI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIHE
JaHHYI0 (PU3MYECKYIO BEJIMYHUHY C IPYTMMH BETUYUHAMU;

- OIKCHIBaTh W3YYCHHBIC KBAHTOBBIC SIBJICHHUS M TMPOLECCHI, HCHONB3YSd (U3NIECKHE
BEJIMYUHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, [UIMHA BOJHBI M YaCTOTA CBETA, SHEPTUS U UMITYJIbC
dboToHa, mepuoia TNoIypacmana, SHEPrus CBA3M ATOMHBIX SI€p, HPU OMUCAHUHM MPABHIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI HCIOIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U €TUHUIIbI, YKa3bIBATh
(dbopMyJIBI, CBS3BIBAIONINE NAaHHYIO (PU3MUECKYIO BEIUYMHY C JPYTUMHU BEIWYHMHAMH, BBIYHCIISATH
3Ha4YeHHE (PU3NUECKON BETUUMHBI,

- aHaNMM3MpoBaTh (PU3MUYECKHE MPOLECCHl U SBICHMS, HUCHOIb3Ys (U3UUYECKUE 3aKOHBI U
NPUHIUIBL: 3aK0H OMa, 3aKOHBI MOCIIEA0BATENBLHOIO U MapaJUIeIbHOIO COETUHEHUS IPOBOAHUKOB,
3akoH JIxoyns—JIeHna, 3akOH JJEKTPOMAarHUTHOM MHIYKUUH, 3aKOH MPSIMOJIMHEWHOTO
pacnpoCcTpaHEHUs] CBETA, 3aKOHbl OTPa)KEHUS CBETAa, 3aKOHBI IPEJOMJICHUS CBETA, ypaBHEHUE
OiHITeitHa 11 hoTodPdexTa, 3aKOH COXpPAHEHUs] SHEPTHH, 3aKOH COXPAHEHUsI UMITYJIbCA, 3aKOH
COXpaHEHHUs EKTPHUUECKOTO 3apsi/ia, 3aKOH COXPAHEHHUsI MacCOBOI0 UMCIIa, TOCTyIaThl bopa, 3akoH
pPaZAMOaKTUBHOIO pacnajaa, MpU O3TOM pa3inyaTh CJIOBECHYIO (OpPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPAXKEHHUE U YCIOBHS (IpaHuULbl, 00JaCTH) NIPUMEHUMOCTH;

- OIpeNeNIATh HAIpaBlieHHE BEKTOpa MHAYKIUM MarHUTHOTO I0JI MPOBOAHHUKA C TOKOM,
cuiiel Amnepa u cuiiel JlopeHna;

- CTPOUTH U OMHCHIBATh N300pakeHne, CO3/JTaBaeMOe III0CKUM 3€pKajioM, TOHKOM JINH301;

- BBIMOJIHATH SKCIEPUMEHTHI IO HCCIEAOBAHUI0 (PU3NYECKUX SIBICHUH U MPOLECCOB C
UCTOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUI: pH 3TOM (hopMyIupoBaTh mpodiemy/3anauy
U TUIOTE3y y4yeOHOro 3KCIEPUMEHTa, cOOMpaTh YCTAaHOBKY U3 MPEJIOKEHHOro 00OpyIOBaHUS,
MIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI;

- OCYINECTBIISITH TIPSIMBIE M KOCBEHHBIE H3MEpeHHs] (DU3MYECKMX BEIWYHMH, TIPH ITOM
BbIOMpATh ONTHUMAJIbHBIM CIMOCOO H3MEpEeHUs M HCIOJIb30BaTh HW3BECTHBIE METOJbl OLIEHKHU
MTOTPEIHOCTEN U3MEPEHU;

- UCCIIEI0BaTh 3aBUCUMOCTU (DPU3NYECKUX BETUYMH C UCIOJIB30BAHUEM MPSAMBIX M3MEPEHUM:
IpPU 5TOM KOHCTPYMpOBAaTh YCTAHOBKY, (DUKCHPOBaTh pPE3yJbTaThl IOJyYEHHONH 3aBHCHMOCTH
(bu3NYecKrX BEIMYMH B BHJIe TaOIUI U TPaUKOB, €IaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIEIOBAHMUS;

- cobmonate mpaBuia O€30MacHOrO TpyAa MpU IMPOBEIECHUU HCCIENOBaHUI B pamMKax
y4eOHOTO  3KCIIEPHMEHTa, Y4eOHO-MCCIENOBATENbCKOM M NPOEKTHOW  JESITEIbHOCTH  C
MCTOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00OpaTOpHOro 000pyIOBAHHUS;



- pemarb pacu€THble 3aJaud C SBHO 3aJaHHOM (U3MYECKON MOJeNnblo, HCHOIb3Ys
¢bu3nyueckrue 3aKOHbI U MPHUHIIUIBI, HA OCHOBE aHalM3a YCJOBHS 33Jaud BbIOHMpaTh (PU3UUECKYIO
MO/JIEJIb, BBIACNATH (PU3NUECKHe BeTUYUHBI U (OPMYJIIbI, HEOOXOIUMBIE ISl €€ pelleHus, IPOBOAUTH
pacy€Thl U OLIEHUBATH PEATLHOCTH MOIYYEHHOTO 3HAYeHUST (PH3UUECKON BETMUUHBI;

- pelaTth KauyeCTBEHHBIC 3aJla4d: BBICTPAMBATHh JIOTMYECKH HENPOTHUBOPEUYMBYIO LEMOYKY
paccyXIeHUii ¢ OTOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

- HCIIOJIb30BaTh MPHU PELICHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE WH(POPMAIIMOHHBIE TEXHOJIOTHH
JUIL  TIOMCKa, CTPYKTYpUPOBAHHS, HMHTEPIPETallMd W IPEICTaBICHUs Yy4yeOHOW M Hay4YHO-
MOMYJIIPHON MH(OPMAIIUH, MMOyYeHHONH U3 PA3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATH
MoJIy4aeMyto HHGOpPMAIHIO;

- 00BSACHATH NPUHLMUIIBI JEHCTBUS MAIllUH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyaTh
YCIIOBHSI X O€30MacHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

- MPUBOJIUTH TPUMEPHI BKJIAJA POCCUHCKUX M 3apyOekHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYIKAIOLIEr0 MUPA, B pPa3BUTHE TEXHUKU U TEXHOJIOTHUI;

- HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW KU3HU JUI OOECTIeueHUs
0e30macHOCTH TpU OOpalICHWH C MPHOOpAaMH U TEXHUYECKUMH YCTPOWCTBAMH, JJISI COXPAHECHUS
3J10pOBbS U COOJIOICHNS HOPM IKOJIOTUUYECKOTO MOBEACHMS B OKPYIKaIOLEl cpeie;

- paboTaTh B IpynIe ¢ BHIIOJHEHHEM PAa3IMYHBIX COLUATBHBIX POJIEH, MIaHUPOBATh paboTy
TpyNNbl, palMOHAIbHO paclpeleNiarTh OO0S3aHHOCTM M IUIAHUPOBATh  JIEATEIBHOCTh B
HECTaHJapPTHBIX CUTYyalUsAX, aJ€KBAaTHO OLEHUBATh BKJIAJ KaXJOTO U3 YYaCTHHUKOB TIPYIIbI B
pelieHrne paccMaTpuBaeMon IPOOIIEMBI.

TemaTnueckoe miuanuposanue 11 kiaace

KounuecTBo 4yacos DJIEeKTPOHHbIE
Ne HaumenoBanue
(uudposrbie)
n/ pa3esioB U TeM Bceer Konrpoabnsl | IIpakTuyeck
o0pa3oBaTe/ibHbIE
| NPOrpamMmsl 0 e padoThI ue padoTbl
pecypchl

Paznea 1. JIEKTPOAUHAMUKA

MaruuTtHoe noJie. bu6mmoreka [IOK
1.1 ONEKTPOMarHUTH 11 1 3 https://m.edsoo.ru/7f41c9
ast UHOYKIUSA Tc
Hroro no pazneny 11

Pasnen 2. KOJIEBAHUSA U BOJIHBI

MexaHndeckue u bu6nmoreka [JOK
2.1 AJIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c9
pIe KOJIeOaHus Tc
MexaHndeckue u bu6mmorekxa [IOK
22 JJIEKTPOMAarHuTH 5 1 https://m.edsoo.ru/7f41c9
bI€ BOJIHEI Ic
bubmuorexa [JOK
2.3 Ornruka 10 3 https://m.edsoo.ru/7f41¢9
Tc

Hroro no pazneny 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

Pazgen 3. OCHOBBI CIIEIITUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

OcCHOBBI
. bu6mmoreka [JOK
CIIeIIUaIbHON
3.1 4 1 https://m.edsoo.ru/7f41¢9
TEOpUU e
OTHOCHUTCIIBHOCTH T
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
DJIEMEHTHI bubmuoreka [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c9
OITHUKHA JIc
bubmuorexa [JOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41c9
JIc
bubmnoreka LIOK
4.3 AToMHOE s71pO 5 https://m.edsoo.ru/7f41c9
Tc
Hroro no paznemny 15
Paznen 5. 3JIEMEHTbI ACTPOHOMUU U ACTPOPU3UKU
DJIEMEHTHI bubmuorexa [JOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41¢9
acTpou3UKu Tc
Hroro no pazneny 7
Pasznen 6. OGOBIIAIOIIIEE IOBTOPEHUE
bu6mmoreka [IOK
0606
6.1 OOTAIoIIee 7 https://m.edsoo.ru/7f41¢9
MOBTOPEHHE
Tc
Hroro no pazneny 7
OBIIEE
KOJIMYECTBO 68 4
YACOBIIO

[TPOT'PAMME



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
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MOYPOUYHOE INIAHUPOBAHME C YYETOM PABOUYEM ITPOT' PAMMBI

BOCIIMTAHUA

Tema paznesa/ypoka

Koan4gecTBOo 4acoB Ha
pazaes/Temy

Pazpen 1. JIEKTPOINHAMMUKA 11 u.

1.1 MarauTHoOe 1noJie. JJIeKTPOMATHUTHASA HHAYKIuUA 11 4.

IlocTossHHBIE MAarHUTEI U UX B3auMOJichicTBUE. MarHuTHoOe
noJje. BekTop MarHuTHOM MHAYKIMU. JIMHUY MarHUTHOM
WHTYKIIMA

MarauTHoe 110J1¢ IIpOBOAHUKA C TOKOM. OngpIT 9pCTez[a.
B3aHMOHeﬁCTBHe IIPOBOAHUKOB C TOKOM

JlabopaTopHas padora Nel «3yueHne MATHUTHOTO
MOJISA KATYIIKH ¢ TOKOM»

JleiicTBrE€ MarHUTHOTO T10JIsI HA IPOBOJHUK ¢ TOKOM. Cuia
Awmnepa. JlabopaTopuasi padora Ne2 «UccaenoBanue
AeHCTBHUS MOCTOSIHHOT0 MATHUTA HA PAMKY C TOKOM))

JleficTBrE MarHUTHOTO MOJISl HA IBHXKYIIYIOCS 3apsKEHHYIO
yactuny. Cuna Jlopenua. Pabota cunsl Jlopenna

DOnekTpoMarauTHast UHIyKuus. [I0TOk BeKTOpa MarHUTHOU
nHaykuud. DJC uHAYKIMHU. 3aKOH 31€KTPOMArHUTHOM
unaykiuu Qapanes

JlabopaTopHas pa6ora Ne3 «MccienoBanme siBjaeHust
3JIEKTPOMATHUTHON MHIYKIMI)

NunyxtuBHOCTh. SABNeHne camounaykuu. IJC
CaMOWHIYKITUU. DHEPTUs MArHUTHOTO MOJIS KATYIIIKHU C
TOKOM. DJIEKTPOMArHUTHOE T10JIe

Texanaeckue yCTpOI\/JICTBa " UX IPUMCHCHUC: TIOCTOSIHHBIC
MAarHuThl, 3JICKTPOMArHUuThI, DJICKTPOABUTATCIIb,
YCKOPHUTECIIN 3JICMCHTAPHBIX YaCTUI, THAYKIITMOHHAA I1CYb

10.

Ob6o06maromuit ypok «MarauTHoe 1moje.
DNeKTpOMarHuTHAsT HHTYKIUSD)

I1.

Kontpoabsnas padora Nel nmo teme «MarHuTHoe moJie.
DJIEKTPOMATHUTHAS] HHAYKIUS»

Paznen 2. KOJIEBAHUSA U BOJIHBI 24 4.

2.1 MexaHn4yecKkue M JICKTPOMarHuTHbIC KoJie0anus 9 4.

12.

CBoOoanbie MexaHnueckue kojaebanus. [lapMoHnueckne
KojeOaHus. YpaBHEHHNE TAPMOHUYECKUX KOJIEOaHU.
[IpeBpanienue suepruu

13.

JlabopaTopnasi padora Ne4 «Mccienosanue
3aBHCHUMOCTH NEPHOIA MAJIbIX KOJIeOaHU rpy3a HA
HUTH OT JJJUHBI HUTH U MACChI I'py3a»

14.

Konebatenpubiit KOHTYp. CBOOOHBIEC DIEKTPOMATrHUTHEIE
KojeOaHus B UACabHOM KoJebaTeIbHOM KOHTYPE.
AHaNOTHsI MKy MEXaHHYECKUMH U AJICKTPOMArHUTHBIMU
KoJIe0aHUSIMU

15.

CDOpMYJ'Ia Tomcona. 3akoH COXpPAHCHUA DOHCPTHUU B
nacajibHOM KoJie0aTeIbHOM KOHTYpPC

16.

[IpencraBnenue o 3aTyXarOMUX KOJICOaHHSIX.
BrinyxneHHBIC MEXaHHUECKHE KoieOanus. Pe3oHaHc.
BbIHY)I€eHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUs

17.

[Tepemennsbiii Tok. CUHYyCOMAQIBHBIN EPEMEHHBIN TOK.
MouHOCTh EPEMEHHOTO TOKA. AMIUIMTYIHOE U




JEUCTBYIOIEE 3HAUEHUE CHJIbI TOKA U HANIPSKEHUS

18. Tpancdopmarop. [IpousBoacTBo, nepeaaya u noTpedieHue 1
ANEKTPUYECKON SHEPTUN

19. VY CcTpoicTBO M NPAKTHYECKOE IPUMEHEHUE IEKTPHUECKOTO 1
3BOHKa, F€HepaTopa NepEMEHHOr0 TOKA, JIMHUI
aJIeKTponepeaay

20. DKOJIOrHYeCKHEe PUCKU TIPH ITPOU3BOJICTBE AIEKTPOIHEPTUH. 1
KynbTypa ucnosnab3oBaHus 2JIEKTPO3HEPTUU B
IIOBCEJTHEBHOH JKU3HU

2.2 MexaHn4ecKue 1 3JIeKTPOMAarHUTHBIE BOJIHBI 5 4.

21. MexaHu4ecKkHe BOJIHbI, YCIOBHS PACIPOCTPAHEHUS. 1
[Tepuoz. CkopocTh pacripoCTpaHEHUs U UIMHA BOJIHBI.
ITonepeuyHsle ¥ IPOAOJIBbHBIE BOJHBI

22. 3Byk. CxopocTb 3ByKa. [ pomkocTh 3Byka. BeicoTa ToHa. 1
TemOp 3BYyKa

23. DNeKTpOMarHUTHbIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. 1
[IIxana 3;1eKTPOMarHUTHBIX BOJIH

24. [TpuHIUMIBI paAnOCBSI3U U TeIEeBUCHUS. Pa3BuTHE CpescTB 1
cBs3u. Paguonokanus

25. KonTtpoabHnasi padora Ne2 «Kosied0anusi 1 BOJHBI 1

2.3 Onrtuka 10 4.

26. [IpsimonuHeitHOE pacipoCcTpaHEHNE CBETAa B OJTHOPOIHON 1
cpene. Toueunbiii ucrouHuk ceera. JIyu cera

27. OtpaxxeHue cBera. 3akoHbI OTpaxkeHus ceera. [loctpoeHue 1
M300pakeHUH B TUIOCKOM 3epKaie

28. [Ipenomnenue cBera. [losiHOE BHYTpEHHEE OTpaXKEHUE. 1
[IpenenbHbIN Yo MOJTHOTO BHYTPEHHETO OTPAKEHUS

29. JlabopaTopHnas pa6ora Ne5 «M3mepenne nokazareis 1
MpeJOMJICHHS CTEKJIA»

30. JIunsel. [loctpoenue uzobpakenuit B muH3e. Dopmyina 1
TOHKOM JIMH3BI. Y BEJIMYEHUE JIMH3bI

31. JlabopaTopHas pa6ora Ne6 «McciienoBanmne CBOICTB 1
H300pasKeHuil B JIMH3AX»

32. Hucnepcus csera. CinoxHblIi coctaB Oenoro ceeta. L{Ber. 1
JlabopaTopnasi padora Ne7 «Halronenne qucnepcnu
cBeTa»

33. Wntepdepennus cera. Audpakius ceera. 1
HudpakimonHas pemerka

34. ITonepeuHocTh cBeTOBBIX BOJH. [Tonspusanus ceeta 1

35. OnTrueckue npuOOphI U YCTPOHCTBA U YCIIOBUS UX 1
0€301acHOT0 MPUMEHEHUS

Paznea 3. OCHOBBI CIIEITUAJIBHON TEOPUM OTHOCUTEJIBHOCTH 4 u.

3.1 OcHOBBI CIIELUAIBHON TEOPUU OTHOCHTEJIBHOCTH 4 4.

36. ['paHnIIBI IPUMEHUMOCTH KJIACCUYECKOW MEXAaHUKH. 1
ITocTynatsl crienagbHON TEOPUU OTHOCUTEIIBHOCTH

37. OTHOCHUTENBHOCTH OHOBPEMEHHOCTH. 3aMEVIEHUE 1
BPEMEHU U COKpAIleHUE JUTUHBI

38. DHeprust U UMITYJIbC PENIATUBUCTCKOM yacTullbl. CBs3b 1
MAacchl ¢ SHEPrUei U UMITYJIbCOM. DHEpPIrus MOKOs

39. KoutpoabHas padora Ne3 «Ontuka. OCHOBBI 1
CleHATbHON TeOPUH OTHOCUTEIbHOCTI

Pasznen 4. KBAHTOBAS ®U3UKA 15 4.

4.1 DiaeMeHTHI KBAHTOBOH ONITUKH 6 4.




40. ®otonbl. Dopmyna [Inanka. JHeprust © UMITYJIEC POTOHA
41. OtkpoiTie u uccnenoBanue poroddpdexra. OnbiTer A. T
CroneroBa
42. 3akonsl pororddexra. YpaBHeHHE DUHIITESITHA I7IsT
dbororddekra. «KpacHas rpanuia» Gporodddexra
43. JaBnenne cBera. OnbiTel I1. H. JIeGeneBa. Xumuaeckoe
JIEVCTBUE CBETA
44, TexHuyeckue ycTporucTBa U MPaKTUYECKOE TPUMEHEHHUE:
(boTosrneMeHT, POTONATUHK, CONTHEYHAs OaTapes, CBETOAHO/
45. Pemrenue 3amau mo teMe «IJIEMEHTEI KBAHTOBOU OLNTUKH»
4.2 Ctpoenue aToma 4 4.
46. Monens aroma Tomcona. OnbiTel Pezepdopaa mo
paccesinuio o-yactull. [nanerapnas Mmojiens aToMa
47. [Toctynater bopa
48. N3nydenue u norsomieHne (GOTOHOB MpU NEPEXo/ie aToma ¢
OJIHOT'O YPOBHSI 3HEPIHH HA Apyroil. Buasl cnekTpoB
49. BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpois.
Kopmyckynsipao-BorHOBOIM Ayanu3M. ClioHTaHHOE U
BBIHYKJICHHOE U3TyUYeHHE
4.3 ATomHoe Aapo 5 4.
50. OTtkperTie paguoaktuBHOCTH. OnbITH Pezepdopaa mo
OTPEJICTICHUIO COCTaBa PAIMOAKTUBHOTO U3ITyYCHUS
51. CgoiicTBa anba-, 6eTa-, raMMa-u3nyueHus. Bnusuue
PaAOAKTUBHOCTHU HA KUBBIE OPTraHU3MBI
52. OTkphITHE POTOHA U HEHTpoHA. M30Tomnbl. Anb(a-pacma.
DNeKTPOHHBIN ¥ MO3UTPOHHBIN OeTa-pacnan. ['amma-
W3JIy4eHue
53. DHeprus CBsI3M HYKJIOHOB B siJIpe. Sl1epHbIe peakiii.
Anepusiit peaktop. [IpoOraemsbl, IepCEeKTHBHI,
9KOJIOTUYECKUE ACTICKTHI IEPHON SHEPTEeTUKU
54. DnemeHTapHble YacTHUIIbl. OTKPBITHE TO3UTPOHA. METO 1Bl
HaOIIO/IEHHUS U PETHCTPAIUH SJIEMEHTAPHBIX YaCTHII.
Kpyrusiii cron «®yHaaMeHTaabHbIE B3aMMOICHCTBHS.
EaunCcTBO (hM3nueckoil KapTUHBI MUPa
Pazpnen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU 7 u.
5.1 Dj1eMeHTBbI aCTPOHOMHUHM M aCTPOQU3UKH 7 4.
55. Bun 38é€31H0T0 HeOa. Co3Be3nus, IpKUE 3BE3/IBI, TNIAHETHI,
ux BugUMoe JBrkeHne. CoaHeuHas cucreMa
56. Connue. ConHeuHas akTUBHOCTb. VICTOUHUK SHEPrUn
Connua u 38371
57. 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3IbI ITaBHOMN
MOCJIeI0BAaTEILHOCTH. BHYyTpeHHEe cTpoeHue 3BE3].
CoBpeMeHHbIE NPEACTaBICHUS O IPOUCXOKIECHUU U
sporronny CoJtHIa U 3BE3 ]
38. Muneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u
nerxkenne Connua B [Nanaktuke. ['anmaktuku. YeépHbie
JBIPBI B SIAPAX TATAKTHK
59. Bcenennas. Pa36eranue ranaktuk. Teopus bonbioro
B3pbIBa. PenukToBOE M3nyuenue. MeraranakTuka
60. Hepemennsie npo6aeMbl aCTPOHOMUH
61. KonTtpouabsHnas padora Ned4 «jieMeHTBI aCTPOHOMHH B

acTpopu3uKN»

Pa3nea 6. OBOBIIAIOIIEE TIOBTOPEHHUE 7 u.

6.1 O60o0marmee nopropenne 7 4.




62.

O6o0maromuii ypok. Ponb ¢hu3uku u acTpOHOMHH B
3KOHOMHYECKOM, TEXHOJIOTHYSCKOM, COIIMAJIbHON 1
ATUYECKOH cepax MesTeIbHOCTH YelIOBeKa

63. O6o0maromuii ypok. Poibs u MmecTo GU3uKH U aCTpOHOMHUH
B COBPEMEHHON HayYHOH KapTUHE MHpa

64. O6o6maromuii ypok. Pois ¢pusndeckoii Teopuu B
(hopMUpOBaHUH TPEJCTABICHUH O PU3NUECKON KapTHHE
MHpa

65. O6o0maromuii ypok. MecTo hu3n4ecKoil KapTHHBI MUPA B
o0I1IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE

66. O6o06maromuit ypok. MarautHoe nose. DJIeKTpOMarHuTHas
WHAYKIUS

67. O6o6maromuii ypok. Onruka. OCHOBBI CHEITHAILHOM
TEOPUU OTHOCUTEILHOCTH

68. lToroas rogoBas TecToBast pabota 3a Kypc ¢usuku 11 xmacca




INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI
11 KJIACC

Kon
MPoBEPSIEMOro
pe3yjabrara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero 0011ero 00pa3oBaHus

11.1

JeMoHCTpHpOBaTE HAa TpPUMEpPax pojdb W MECTO (QHU3UKH B (HOPMHPOBAHHH COBPEMEHHOU
Hay4YHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHIECKOU
JEeSITENBHOCTH JIFOJICH, IIETTOCTHOCT M €INHCTBO (PU3HIECKON KapTHHBI MUpa

11.2

VuuThIBaTh  TPaHULBl  HPUMEHEHHS  W3YYEHHbIX  (H3MYECKUX  MOJENEH:  TOYCUHbIH
ANMEKTPUYCCKUI 3apsii, siiepHas MOJeib aroMa, HYKJIOHHAs MOJENb aTOMHOTO sipa Ipu
pelnreHun (pU3NISCKUX 3a1a4

11.3

PacnoznaBath ¢usudeckue sBieHHs (IPOLECCH) U OOBICHATH MX HA OCHOBE 3aKOHOB
JJIEKTPOAMHAMUKN ¥ KBAHTOBOW (DH3HMKH: JIICKTPUIECKAsl MPOBOJMMOCTh, TEIUIOBOE, CBETOBOE,
XUMHAYECKOC, MArHUTHOE JCUCTBHS TOKAa, B3aMMOJICHCTBHE MArHUTOB, 3JCKTPOMAarHHTHAs
UHIYKIMS, [eHCTBME MATHMTHOTO IMOJsS HAa MPOBOJHHUK C TOKOM W JBHXKYIIMICSA 3apsn,
JNEKTPOMATHUTHBIE KOJE0AaHHS ¥  BOJIHBI, MPSIMOJHMHEHHOE pPACIPOCTPAHCHHE CBETa,
OTpa)KCHUE, MPEJIOMIICHHE, MHTepPEpSHIN, TUPPAKIMI W IOJSIPU3ALUS CBETA, JAUCICPCHS
cBeTa, porodnekTpudeckuil d3dpdext (hoTordexT), cBeToBoe NaBleHUE, BOSHUKHOBEHHUE JIU-
HEeHYaToro CeKTpa aToMa BOJI0PO/ia, ECTECTBEHHAS M UCKYCCTBEHHAS PaIHOAKTUBHOCTh

11.4

OnucblBaTh U3YYEHHbIE CBOWCTBA BEILECTBA (IIEKTPUUECKUE, MATHUTHBIE, ONTUYECKUE, DIIEKT-
PHUECKYIO0 IPOBOJUMOCTD PA3IHUYHBIX CPEA) M IEKTPOMArHUTHBIE SBIEHUS (IPOLIECCHI), HC-
NOJb3ysl (U3MYECKHE BEIMYHMHBL: DJICKTPUUECKHM 3apsi, CHiIa TOKAa, JJIEKTPUYECKOe
HaNpsDKEHHE, DJIEKTPHYECKOe CONPOTHUBIICHHUE, Pa3HOCTh moTeHnuanoB, JJIC, pabora Toka,
MHAYKLUUS MarHUTHOIO 10JIs, cuiia Amnepa, cuiia JIopeHia, MHIyKTUBHOCTD KaTyIIKH, SHEPTUs
ANEKTPUIECKOTO W MAarHUTHOTO IIOJICH, MEepHOA W YacToTa KoyieOaHWd B KoJeOaTeIHHOM
KOHTYype, 3apsil U CWia TOKa B IpOIecce TapMOHUYECKHX 3JIEKTPOMArHUTHBIX KOJICOAHUH,
(hOKyCHOE paccTOSHHE M ONTHYECKAasl CHIa JIMH3BL, MPU ONHCAHWU TPABHIBHO TPAKTOBAaTh
(PMBUYECKU CMBICT HCIONB3yEMBIX BENWYMH, MX OOO3HAYCHHS W EIWHUIIB]; YKa3bIBaTh
(hopMyIIbI, CBA3BIBAIOLINE TAaHHYIO (PH3HUUECKYIO BETUUINHY C APYTUMH BETHUYHHAMU

11.5

OnwuceBaTh M3y4YEeHHBIC KBAHTOBEIC SIBJICHUS H IIPOIECCHI, HCIONB3YS (PU3MUSCKUE BEININHBL:
CKOpOCTh 3JIEKTPOMAarHWTHBIX BOJIH, JUIMHA BOJIHBI WM YacTOTa CBETA, SHEPTUs U HMITYJIbC
(oToHa, mepuoj momypacmaja, SHEPTUsl CBSA3M aTOMHBIX SJep; NPH OMUCAHUHM MPABHUILHO
TPaKTOBaTh (HU3UUCCKUA CMBICT HCIIONB3YEMBIX BEIUYUH, WX OOO3HAYCHHUS ¥ CIUHHIIBL
yKa3plBaTh  (OPMYIBL, CBS3BIBAIOINUE JAaHHYIO (H3WYECKYI0 BEIHYHHY C APYTUMH
BEJIMYMHAMH, BBIYHUCIISITh 3HAY€HUE (DPU3NYECKON BEITMUMHBI

11.6

AHanu3nupoBaTh (pU3MUECKHE TIPOIECCHl M SBICHMSA, HCHONB3ysd (U3HYECKHE 3aKOHBI H
OpUHIMIBL  3aKOH OMa, 3aKoHBl MOCIEJOBAaTEIbHOTO M IMapalIeIbHOTO COCAMHEHHUs
OPOBOAHUKOB, 3akoH Jlxoyns — JleHna, 3akoH AIEKTPOMAarHUTHOM MHAYKIHH, 3aKOH
HOPSMOJIMHENHHOr0 paclpoCTPaHEHHsI CBETA, 3aKOHBI OTPAXKEHUsI CBETA, 3aKOHbI MPEIOMIICHUS
CBETa, ypaBHEHHME OHHImITeHHa a1 (oTtodddexTa, 3aKOH COXpAaHEHUS SHEPIUH, 3aKOH
COXpAHCHHUS HMITyJIbCa, 3aKOH COXPAHEHMS 3JIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHHS
MacCOBOTO 4YHCNa, MOCTyJNaThl bopa, 3aKOH paJuOakTHBHOIO paclaja; MpH 3TOM pPa3IuyaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BHIPAKEHHE M YCJIOBHS (TpaHHIHI,
00JacTH) MPUMEHUMOCTH

11.7

OnpenensaTe HalpaBJIeHUE BEKTOPA MHAYKIIUN MarHUTHOTO MOJISl IPOBOJAHMUKA C TOKOM, CHJIBI
Awmrniepa u cuiisl JlopeHna

11.8

CTpouTh U ONIKCHIBATh U300paKEHHUE, CO3/IaBAEMOE IIOCKUM 3€pKaioM, TOHKOH JIMH30M

11.9

BhINONHATD 3KCIIEPUMEHTHI 110 UCCIICIOBAHNIO (DU3UUSCKHX SBICHUH M MPOIIECCOB C UCIIONB30-
BaHUEM MPSIMBIX ¥ KOCBEHHBIX M3MEpPEHHH; pHU 3TOM (HOpMyIUpoBaTh Nmpobiemy (3amady) u
THIIOTE3y YYeOHOTO IKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000PYIOBaHUS,
TPOBOMTH OIBIT H POPMYIUPOBATH BHIBOBI

11.10

OCyIIeCTBIATh MPSIMBIE U KOCBEHHBIC M3MEPCHUS (DM3MUYECCKUX BEJIMYUH; IIPH STOM BBIOMPATH
ONTUMAJIBHBIA CTIOCO0 M3MEPEHUs U HCIONb30BaTh M3BECTHBIC METO/BI OLIEHKH MOTPEITHOCTEH
M3MEpEHHH




Kon
NPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero 0011ero 00pa3oBaHus

11.11

HccnenoBats 3aBUCHMOCTH (DH3HMYCCKHUX BEIUYMH C HCIOIH30BAHHEM MPSMBIX H3MEPEHHIL; IPH
9TOM KOHCTPYHUPOBaTh YCTAHOBKY, (UKCHUPOBATh PE3yIbTaThl MOJYYEHHOH 3aBHCHMOCTH
(m3MUecKNX BEMWYMH B BHAEC TaOMUI © TpadUKOB, IETaTh BBIBOABI IO PE3yJIbTaTaM
HCCIIEIOBAHUS

11.12

CoOmromate mpaBmiia 0€30HACHOTO TpyZa HpU NPOBEICHWU HCCICAOBAaHHNH B paMKax
y4eOHOro  JKCIIEPUMEHTa, Y4eOHO-MCCIEeOBATeIbCKOM M MPOEKTHOM  JEATENbHOCTH ¢
HCIIOJIb30BAHUEM H3MEPUTENFHBIX YCTPOMCTB U 1aOOPaTOpHOTO 00OPYIOBAHUS

11.13

Pemats paC‘-IéTHI)Ie 3a7a4d C SIBHO 3aJIaHHOM (1)H3HLICCKOI>'I MOJCJIbIO, UCIIOJIB3Y: (1)I/I3I/I‘-I€CKI/IC
3aKOHBbI U TPWUHIUIIBI; HAa OCHOBC aHalIM3a YCJIOBHUA 3a1a4u BI)I6I/IpaTI> q)I/IBI/I'-IeCKy}O MOICIb,
BBIACIIATH (1)I/I3I/IHCCKI/IG BCIIMYHUHBI U (bOpMyJ'II)I, HeO6XOI[I/IMI>Ie nns eé peuICHus, MpOBOAUTDH
pacqéTm 1 OLICHMUBATh PCAJIBHOCTD MOJYYCHHOI'O 3HAYCHU (I)HSH‘IGCKOP'I BCIIMYMHBI

11.14

PemaTh kauecTBeHHBIC 3aJ]a4: BBICTPAUBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY PaCCy K-
JCHHH C OTTOpOH Ha M3yYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3NUCCKIE SBICHUS

11.15

Hcnonp30BaTh MpH pelIeHNH yYeOHbBIX 33]1a4 COBpEMEHHbIe HH()OPMAIIHOHHBIE TEXHOJIOTHH IS
TIOWCKA, CTPYKTYPHPOBAaHWS, WHTECPIPETAMH ¥ NPEACTaBICHHUSA Y4YeOHOW ¥ HAy4HO-
HOMyJSIpHOH ~ WH(pOpMAaIMy, TMOJMYYEHHOH W3 pa3NUYHBIX HCTOYHUKOB; KPHUTHYECKU
AHAJIM3UPOBATH MOIyYaeMyr0 HHPOPMAIHIO

11.16

OOBSICHATh MPUHIMITEI ACHCTBUS MAIWH, MPUOOPOB M TEXHWIECKUX YCTPOMCTB; pa3invaTh
yCIIOBUS MX 0€30MIaCHOTO MCIIOIB30BAHUS B TOBCETHEBHOM KHU3HU

11.17

[IpuBoIUTH MpUMEPHI BKJIaAA POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B O0BSICHEHHE MPOIIECCOB OKPY’KAOIIEr0 MHUPa, B PA3BUTHE TEXHUKH M TEXHOIOTHH

11.18

Hcnonk30BaTh TEOpeTHUYECKHE 3HAHUSA TO (PU3UKE B TIOBCEAHEBHOM >KM3HU JJIsl oOecTrieueHUsI
0e30macHOCTH P 00paIIeHIH ¢ TPUOOPAMH U TEXHUIESCKUMH YCTPOUCTBAMHU, JJISI COXPAHCHUS
3I0POBBS U COOIOICHUST HOPM DKOJIOTHIECKOTO ITOBEICHNUS B OKpYKaIOIIe cpene

11.19

PaboTate B Tpymnme C BBHITOJHEHHEM PAa3IMYHBIX COLWAIBHBIX POJIEH, IIAHUPOBATH PabOTy
TPYNIBL, PANWOHANBEHO pACIPENeNsiTh OOS3aHHOCTH U IUIAHUPOBATH JESITEIBHOCTH B
HECTAHAAPTHBIX CUTyallUAX, aACKBATHO OLICHMWBATH BKJIA[ KaXXJAOI0 U3 YHYAaCTHUKOB I'DYIIIbI B
pelieHre paccMaTpUBaeMOid POOIIEMBI




MNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUS

11 KJIACC
Kon Kon
e NpoBepsieMoro IIpoBepsiemMble 3J1eMEHTBI COJIePKAHMUS
IJIEMECHTA
4 SDJIEKTPOAMMHAMMUKA
MATHUTHOE IIOJIE. 9JIEKTPOMATHUTHAS MHIYKIMA

43.1 ITocTossHHBIC MarHUTEL. B3anmoaecTBIE MOCTOSHHBIX MATHUTOB
Marnutnoe mnone. Bexktop wmarnutHOM wHAyknuu. [lpuHmun cymep-

432 no3uuuu. JINHUM MarHUTHOW WHAyKIuU. KapThHa JTUHUN MarHUTHOMN
WHAYKLUH TOJIA MOCTOSIHHBIX MarHUTOB
MarsuTHOe 1ojie IPOBOJHUKA ¢ TOKOM. KapThHa JHHMN MOJIS UIMHHOTO

433 IPSIMOTO NPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHHUKA, KAaTYILKH
¢ TokoM. OmeIT Dpcrena. BzanmoaeiicTBre MPOBOJHUKOB C TOKOM

434 Cuna Amnepa, e€ MOyJIb U HapaBJICHNE

435 Cuna JlopeHma, e€ Momynp M HampaBieHHe. J[BIKEHHE 3apsKEHHOU
YaCTHIIBI B OJTHOPOTHOM MarHUTHOM Tiosie. Pabota cwikl Jlopenna

4.3.6 SIBneHune AIeKTPOMArHUTHON WHAYKINN

43 4.3.7 [ToTok BeKTOpa MarHUTHOM MHITYKIIUN

43.8 OJ1C naaykmn. 3aK0H 3JIEKTPOMArHUTHOW HHAYKIH Dapaaes

43.9 BuxpeBoe onektpuueckoe mone. OJIC UMHIYKIMM B TPOBOAHUKE,
JIBIDKYIIIEMCSI TTIOCTYIIATENHHO B OJTHOPOJHOM MAarHUTHOM TIOJIE

4.3.10 ITpaBuso Jlenua

43.11 NuaykrtuBHOCTh. SBNeHne camonHaykimn. DJ]C caMonHayKIMn

43.12 OHeprust MarHUTHOT'O TOJISt KATYIIKU C TOKOM

4.3.13 ONEeKTPOMarHUTHOE TI0JIE

43.14 TexHndyeckrie  yCTpOMCTBA: MOCTOSIHHBIE ~ MAarHUTBI,  AIIEKTPOMArHUTHI,
AIIEKTPOJIBUTATEITh, YCKOPHUTEIHN DIIEMEHTAPHBIX YaCTHII, WHAYKIIMOHHAS M1eYb
[IpakTryeckue paboThl. I3ydeHHe MarHUTHOTO IMOJIS KAaTYIIKA C TOKOM.

4.3.15 UccnenoBanve AeiCTBUS TOCTOSIHHOTO MarHWUTa HAa PaMKy C TOKOM.
UccnenoBanne sBIIeHAS 3EKTPOMATHUTHOW HH Y KITHHA

5 KOJIEBAHU A 1 BOJIHBI
MEXAHUWYECKHWE U SJIEKTPOMAI'HUTHBIE KOJIEBAHM A

511 KoneGarenmpHas cuctema. CBoOoaHble KojieOaHusA. [ apMOHWYECKHE
konebanwus. [lepron, yacToTa, amMmmuTyaa u $aza KonedaHui

5.1.2 [IpyxuHHBIIA MasiTHUK. MaTeMaTH4eCKUI MaITHUK

513 YpaBHenue TapMOHHUYECKUX KoJIcOaHMiA. Kunematuueckoe
Y TMHAMHUYECKOE OMKMCaHUE KOJeOATeIbHOTO JBMKCHUS
[IpeBpamienne 3HEpPruM TMpU TapMOHMYECKHX  KoyiebaHusx. CBs3b

5.1 5.14 aMIUTATY]IBI KOJICOAHUH UCXOIHOW BEJMYUHBI C aMIUTUTYAaMU KoJieOaHuH

€€ CKOPOCTH U YCKOPEHUS
KonebatensHblii kOHTYp. CBOOOJHBIC DJICKTPOMArHUTHBIE KOJICOAHUS B

5.1.5 U7eabHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXY MEXaHUYECKUMU U
3JIEKTPOMAarHUTHBIMU KosiebanusmMu. @opmyna Tomcona

5.1.6 3aKOH COXpaHEHUs SHEPTUH B UACATbHOM KojeOaTeIbHOM KOHTYPE

517 BreiHyXIeHHbIE MexaHWYeckue KoseOaHus. Pesonanc. PesoHaHcHas

KpHBas. BeIHyXIeHHBIE 3JIEKTPOMAarHUTHBIC KOIEOAHUS.




Kon

Kon NpoBepsieMoro IIpoBepsiemble 3J1eMEHTHI COJIeP:KAHMUS
paieia JIEMEHTA
5.1.8 ITepemennslit TOk. CHHYCOUAAIbHBIN IEPEMEHHBIN TOK.
519 MoOIIHOCTh EPEMEHHOTO TOKA. AMIUIUTYAHOE U JieiiCTByIOIIEEe 3HAUCHUE
o CHJIBI TOKA M HANPSKEHHS
Tpancdopmarop. [IpousBoacTBo, Nepenada U NOTpeOIEHUE AEKTPUIECKOM
5110 SHEpruu. OKOJOTMYECKHE PHUCKU IpU TPOU3BOJACTBE 3IEKTPUUECKON
o sHeprud. KynbpTypa HCIONB30BaHUsS JJIEKTPOIHEPIMU B IIOBCEIHEBHOU
KU3HU
5111 TexHUYeckHe ycTpoHCTBa: celicMorpad, 3JIeKTPUISCKHA 3BOHOK, JTMHHU
o s7eKTporepead
IIpakTndeckne paboThl. lcciemoBaHWe 3aBUCHMOCTH IIEPHOAA MAIIBIX
5112 KoJieOaHuH Tpy3a Ha HUTH OT JUIMHBI HUTH U Macchl rpy3a. MccnenoBanue
MEpPEeMEHHOI0 TOKa B LENM U3 IIOCIEAOBATENbHO COEIUHEHHBIX
KOHJICHCATOPA, KaTYIIKH U Pe3UCTOpa
MEXAHNYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI
591 MexaHHu4ecKue BOJIHBI, YCIOBHS pacrnpocTpaHenus. llepuoa. CkopocTs
o pacIpocTpaHeHus U JuIMHA BOIHbL. [lonepeunsle U IpoJONbHbIE BOIHEI
522 Wnrepdepenys u qudpakiys MEXaHUUECKUX BOIH
523 3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. Bricota ToHa. TemOp 3Byka
ONEeKTpOMAarHUTHbIE BOJHBL. YCIOBUSL W3Iy4€HHs HICKTPOMArHUTHBIX
524 BOJIH. B3aumHas opueHTanus BekTopoB E, Bu v B aneKTpoMarHuTHOM
BOJIHE B BaKyyMe
59 CpolicTBa  3IEKTPOMATHUTHBIX BOJIH: OTpaXKEHHE, IpEeTIOMIICHHE,
525 noJsipu3anys, qudpaxmus, naTepdeperius. CKopocTh AIEKTPOMAarHUTHBIX
BOJIH
526 Ixama SJICKTPOMArHuTHBIX BOJIH. HpI/IMeHeHI/Ie 3JICKTPOMArHuTHBIX BOJIH B
- TEXHHUKE U OBITY
597 IMTpuHIUnE] paguocBs3u u TENEBUACHMUS. Papnonokanust.
o DIIEKTPOMATHUTHOE 3arPA3HEHHE OKPYIKAFOIIEN CPEJIbI
TexHUuecKHe YCTPOMCTBA: My3bIKAIbHBIE MHCTPYMEHTBI, YIbTPa3ByKOBas
5.2.8 JIMarHOCTHKA B TEXHUKE U MEAMILIMHE, pajap, paauonpuéMHUK, TEJIEBU30p,
anTeHHa, Teneon, CBU-neyp
OIITUKA
531 ITpssMonuHeliHOE pacHpoCTpaHEHHE CBeTa B OJHOPOAHOH cpexe. Jlydu
cBeTa
539 OTtpakeHne cBeTa. 3aKOHBI OTpaXkeHuUs cBeta. [locTpoeHne n3obpaxeHuii B
o IUIOCKOM 3epKalie
533 [pemomienne cBeta. 3aKOHBI TPEJIOMIICHUSI cBeTa. AOCONIOTHBIN TOKa3aTelb
53 o TIPENOMIICHHS
‘ 534 ITonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIil yroin MoIHOrO BHYTPEHHETO
o OTpaskeHus
535 Hucnepcust ceta. CiioxkHBIH cocTaB Oenoro ceera. Liger
Cobuparome u pacceuBarome JUH3bI. ToHkas yimH3a. DOKycHOE pac-
536 CTOSIHHE U ONTHYEecKas cuia TOHKOHM nuH3bl. [locTpoeHue u3oOpaskeHuit

B 006Hpa}0mnx n  pacCCUuBAONIUX JIMH3aX. (DOpMy.]'Ia TOHKOM JIMH3BI.

VYBenuuenue, japaeMoe JUH30M




Kon

paI::élna NpoBepsieMoro IIpoBepsiemble 3J1eMEHTHI COJIeP:KAHMUS
3JIEMEHTAa
53.7 [Ipenenbl NPUMEHUMOCTH F€OMETPUYECKON ONTUKU
Wntepdepeniust cBera. KorepeHTHbIE UCTOYHUKH. Y CIIOBHS HAOIOCHUS
5.3.8 MaKCUMyMOB ¥ MHUHUMYMOB B HHTEP(EPECHIMOHHON KapTHHE OT ABYX
cUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB
Judpakmus cBeta. [Iudpakimonnas pemérka. YCIOBHE HaOIOJICHUS
539 IJIaBHBIX MaKCUMYMOB IIpU TaJleHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TUGPAKITHOHHYIO PEIIETKY
5.3.10 [Monsipuzanms cBera
TexHuueckue yCTpoiicTBa: Ouku, Jmyma, (oToanmapaT, NPOSKIUOHHBIN
53.11 ammapar, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHASI OITHKA, IU(PPaKIHOHHAS
peléTKa, MoIsIpon
[IpakTnueckue paboTtsl. M3mepenue MOKa3aTess TPETOMIICHUSL.
5.3.12 HccnenoBanue cBOWCTB H300paXkeHH B JIMH3ax. HaOmroneHue qucrepcuu
CBeTa
BJIEMEHTBI CHELIUAJILHOW TEOPMU OTHOCUTEJIbBHOCTU
I'paHuIbl TPUMEHUMOCTH Kiaccudeckoid MexaHuku. [locTynmaTsl Teopuu
6.1 OTHOCHTEIHHOCTH: WHBAPHUAHTHOCTE MOAYIISL CKOPOCTH CBETa B BAaKyyMe,
MIPUHLIUT OTHOCUTENLHOCTH DUHIIITeHA
6 62 OTHOCHUTETFHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH W COKpa-
ICHUE IJIUHbI
6.3 OHeprus 1 UMITyJIbC CBOOOTHON YaCTHIIBI
6.4 CBsI3p Macchl ¢ JHEPrHeH W MMITyJBCOM CBOOOTHOHN YacTHIBI. DHEpPIHs
IIOKOSI CBOOOJHOM YaCTUIIbI
7 KBAHTOBA I ®U3UKA
JIEMEHTBI KBAHTOBOM OIITUKU
711 ®oronpl. ®opmyna IlnaHka cBsi3u 3HEpPruud (POTOHA C €ro YacTOTOM.
OHeprus ¥ UMIyNbC GOTOHA
712 Otkpeitie U uccnenoBanne Gporoddderra. OnbiTer A.I'. CroneroBa. 3ako-
HBI hoTOd(PheKTa
7.1 713 YpaHenue DiHmTeiHa 1 hoTtoaddexrta. «KpacHas rpanunay (oto-
addekra
7.1.4 Jasnenue cBera. OnbiTet [1.H. JleGeneBa
7.1.5 XumMuueckoe IeHCTBUE CBETA
716 TexHndeckune ycTporcTBa: GOTORNIEMEHT, (HOTOAATUHNK, COJIHEYHAsT Oara-
pesi, CBeTOINO
CTPOEHUE ATOMA
791 Mogens atoma Tomcona. OnbITel Pesepdopa mo ucciae[o0BaHuio CTPOSHHS
atoMma. [ImaHerapHas MoJieNnb aToMa
[Mocrynarer Bopa. U3mydenne u nornorieHue (JOTOHOB MPHU IIEPEXOAE aTo-
79 722 Ma C OJIHOTO YpOBHs dHEpruu Ha Apyroi. Bunel cnektpoB. CekTp ypos-
HEH PHEPruH aTOMa BOJIOPOIa
793 BonHoBsie cBoiicTBa yactuu. Bosnbel ne bpoitnsa. KopnyckynsapHo-Bod-
HOBOH jyanu3M. JIudpakiiust 2IeKTPOHOB HA KpUCTaJIaX
794 CHOHTaHHOE U BBIHY>KJACHHOE U3NTyYeHHEe. Y CTPOHCTBO U MPUHILIMII PabOTHI

nazepa




Kon

Kon NpoBePsIeMOro IIpoBepsieMble 3JIeMEHTBI COAEPKAHUSA
paieia 3JIEMEHTAa
795 TexHUYECKHE YCTPOHCTBA: CHIEKTPAIbHBIN aHAIH3 (CHEKTPOCKOI), Ja3ep,
- KBAaHTOBBII KOMIIBIOTED
7.2.6 [IpakTrueckue padotel. HabmoneHne TnHeiuaToOro crexTpa
ATOMHOE A1PO
73.1 MeTop! HaOIOICHHS ¥ PETUCTPAIINY SIIEMEHTAPHBIX YaCTHIT
OTtkpeiTHe panuoakTuBHOCTH. OnbITEl Pesepdopaa mo ompeneneHuro co-
7.3.2 CTaBa paJMOAKTHUBHOTO u3iMydeHus. CBoiicTBa anbda-, Oera-, ramMma-
u3NyuYeHus. BiausHue paguoakTUBHOCTH Ha XKHUBbIE OPTaHU3MBI
733 OTKpBITHE IPOTOHA U HeHTpoHa. HykioHHas Mozens sapa ['eizenbepra —
o Wpanenko. 3apsaa aapa. MaccoBoe umcio sapa. M3oTomnsl
734 Anbda-pacnan. DNEeKTpOHHBIH M MO3UTPOHHBINA Oera-pacman. [amma-
o u3JIydeHHe. 3aKOH PaJHoaKTHBHOIO pacrasa
7.3 7.3.5 DHeprus cBA3U HyKJIOHOB B siape. SnepHble cuibl. JledekT Macchl sapa
7.3.6 SAnepuble peakuuu. [lenenue u cuHTe3 AP
737 Snepubiii peakrop. TepmosaepHblid cuHTe3. [IpoOIeMBl M IMEepPCIIEKTHBEI
o SIEPHOM SHEPTeTUKU. DKOJIOTHYECKHIE aCTIEKTHI SIIEPHOI SHEPTreTUKH
738 OnemeHTapHble 4yacTULbl. OTKpbITHE MO3UTpOHA. DyHAAMEHTalIbHbIE
o B3aUMOICHCTBHS
739 TexHuyeckue ycTpoHcTBa: JO3UMETp, Kamepa BuibcoHa, saepHBIA peak-
o TOp, aTOMHas 6oMba
73.10 [Mpaktuueckue paboTsl. MccnenqoBanne TPEeKOB YacTHIl (IO TOTOBBIM
o dotorpadusim)
OJIEMEHTBI ACTPO®U3NKHN
31 Bun 3Bé3mHoro HeOa. Co3Be3nusi, spKkue 3BE3NBI, TUIAHETHI, UX BHIUMOE
' TIBIDKCHUE
32 Conneunas cucteMa. IImaHeTs! 3eMHO# rpymnnbl. [ImaHETHI-TUTAHTHI U UX
' CIYTHUKH, KapJUKOBbIE MIaHeThl. Maiible Tesia COJTHEUHON CUCTEMBI
83 Counrie, poroctepa u atmochepa. ConHeuHass aKTHBHOCTD
84 Uctounuk sueprun CoHIa v 38371
3BE37pI, MX OCHOBHBIC XapPaKTEPUCTHKH: Macca, CBETHUMOCTb, DPalnyc,
25 TEeMIIepaTypa, UX B3aMMOCBS3b. JluarpaMma «CreKTpalibHbINA KJIacC — CBETH-
' MOCTBY». 3BE31bI IJIaBHOM I1OCJIEN0BATEILHOCTA. 3aBHCHUMOCTL «Macca —
CBETHMOCTB» sl 3BE3]1 INIABHOM OCIIEJOBATENBHOCTH
8 26 Buytpennee crpoenue 38€31. COBpeMEHHbIE NPEICTABICHUS O IPOUCXOXK-
' JieHUH 1 3Bororuu CoiHIa ¥ 3BE311. DTaIbl )KU3HU 3BE3]1
Mneunsiii ITyTe — Hama I'anaktuka. CnupanbHas crpykrypa I'anakTuky,
8.7 pacmpeneneHue 3BE3N, raza u nbuid. [lonoxkenne u nBrxenue ConHia
B ["amakruke. [Inockas u cepuyeckas momcucteMsl [ anakTuku
38 Tunel ranaktuk. PaguoranakTukyu m kBazapbl. YEpHBIE ABIPHI B siIpax
' raJlaKTHK
Bcenennas. Pacmmpenne BceenenHoit. 3akoH Xa0b6ma. Pasberanue
8.9 ranakTuk. Bospact u paguyc BcenenHoil, Teopust bompnioro B3phbiBa.
Mopens «ropsiueit Beenennoit». PenukroBoe nznydenue
2.10 Macmrabnas crpyktypa Bcenennoil. Meraranakruka. Hepeménnbie

MPOOJIEMBI ACTPOHOMHH
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JIUCT KOPPEKTUPOBKHU PABOYEW ITPOI'PAMMBI

Kitace

y4YeOHBIH rojx

Ne ypoka
(3aHATHSA) 110
IUIAHY

Tema

KoJs-Bo yacos

IIo niany

ITo ¢pakry

Mpuunna
KOPPEKTHPOBKH
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