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I[lnanupyemble pe3yabTaThl

DJIEKTPHYECKHE 1 MATHUTHBIC BJICHHUS

BbinmycKkHUK HayuHuTCs:

® pacro3HaBaTh JJNEKTPOMATHUTHBIC SIBICHUS M OOBSICHATH HAa OCHOBE HMMEIOUIMXCS
3HAaHUH OCHOBHBIE CBOWMCTBA WJIM YCJIOBMs INPOTEKAHHUS AITUX SIBICHHMW: DJIEKTpU3aLuUs Tell,
B3aMMOJIEMCTBUE 3apsJ0B, AIEKTPUYECKUH TOK U €ro JEHCTBUS (TEIUIOBOE, XUMHYECKOE,
MarHuTHOE), B3aUMOJICHICTBUE MAarHUTOB, 3JEKTPOMAarHUTHAs UHIYKLUSA, 1€HCTBHME MarHUTHOIO
[oJii Ha IIPOBOAHMK C TOKOM M Ha JBIXKYIIYIOCS 3apsOKEHHYIO YacTHIly, JEHCTBUE
JNEKTPUYECKOTO IOl HA 3apsDKEHHYI0 YacTHUIly, DJIEKTPOMAarHUTHBIE BOJIHBI, MPSIMOJUHENHOE
pacnpoCcTpaHEHHUE CBETA, OTPAKEHUE U MPEJIOMIICHHE CBETA, IUCIIEPCUSI CBETA.

® COCTaBJISATh CXEMbl 3JIEKTPUUECKUX LIETIEH € IOCIEA0BaTENbHBIM M IapajlIeIbHbIM
COEJMHEHUEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUCHMSI FIEMEHTOB JIEKTPUUYECKHX Iienei
(MCTOYHUK TOKa, K04, PE3UCTOP, PEOCTAT, JJAMIIOUKA, aMIIEPMETP, BOIBTMETP).

® JCIOJb30BaTh ONTHUECKHUE CXEMBI JUIsl HIOCTPOECHUS U300pakKeHUH B TUIOCKOM 3epKajie
U coOuparomeii TuH3e.

® ONUCHIBATh M3YyUYCHHBIE CBOMCTBA TEJI W DJIEKTPOMArHUTHBIC SIBJICHUS, HUCIOJb3Ys
¢du3nyeckue BEJWYMHBL: DJCKTPUYECKUH 3apsijl, CHJA TOKa, 3JIEKTPUUYECKOe HampsiKeHue,
AIIEKTPUUYECKOE COMPOTUBIICHUE, YACIBbHOE CONPOTUBICHNE BEIIECTBA, paboTa 3JEKTPHUECKOTO
IOJIsl, MOIIHOCTh TOKa, (OKYCHOE pacCTOSIHUE M ONTHYecKass CHJla JIMH3bl, CKOpPOCTh
AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA; MPU ONMCAHUU BEPHO TPAKTOBATh
(bu3nuecKkuii CMbIC UCIOIb3YEMbIX BETMYMH, UX 0003HAUEHUS U €JMHULIBI U3MEPEHUS; HAaXOAUTh
(bopMyITbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMH.

® aHAJIM3UPOBATh CBOMCTBA TEJI, 3JEKTPOMArHUTHBIE SIBJICHUS U IMPOLIECCHI, UCTIOIb3Ys
(du3nyeckre 3aKOHbI: 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsaaa, 3akoH OMa 11 yyacTka Liend,
3akoH J[xoynsa-JIeHna, 3aKOH IPSAMOJMHEMHOIO PACIPOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS
CBETa, 3aKOH MPEJIOMJICHHUS CBETa; IIPU 3TOM Pa3jinyaTh CIOBECHYIO (POPMYJINPOBKY 3aKOHA U €r0
MaTeMaTUYeCKOE BhIpaXKEHHUE.

® [PUBOJUTH NPUMEPHl MPAKTUYECKOTO MCHOIb30BAaHUS (U3MUECKUX 3HAHUU O
AJIEKTPOMAarHUTHBIX SIBJICHUSIX

® peraTh 3a/1a4M, UCTIONb3Ys PU3NUECKHEe 3aKOHBI (3akoH OMa 11 yJacTKa [EeMnH, 3aKOH
Jxoyna-JIeHna, 3aKOH NPSIMOJIMHEWHOTO PAcCHpOCTPAHEHHUsI CBETA, 3aKOH OTPAXKEHHs CBETa,
3aKOH MpPEJIOMJIEHUsI cBeTa) U (OPMYIIbI, CBs3bIBaIOLIME (U3UUYECKHUE BEIMUYUHBI (CHJa TOKa,
AIIEKTPUYECKOE HAIpPsDKEHUE, DJIEKTPUYECKOE COINPOTUBIEHHUE, YAEIbHOE CONPOTHBIICHUE
BEIIIECTBA, paboTa JIEKTPUUECKOT0 MOJIsl, MOIIHOCTh TOKa, (JOKYCHOE PAacCTOSHUE M ONTHYECKast
CWJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHWTHBIX BOJH, JJMHA BOJIHBI M 4acToTa CBeTa, (HOPMYJIbI
pacueTa 3JIEKTPUYECKOr0 CONPOTUBIIEHUS IIPH MOCJIE0BATEIBHOM U NTapAJIJIEIbBHOM COSIUHEHUH
IIPOBOJHMKOB): HAa OCHOBE aHaJIM3a YCJIOBHS 33/1a4d 3alMCBIBaTh KPaTKOE YCJIOBHE, BBIIEISATH
¢u3nyeckue BEIMYMHBI, 3aKOHBI M (OPMYJbI, HEOOXOAWMBIE ISl €€ pPELIeHHs, MPOBOAUTH
pacueTsl U OLIEHUBATh PEAIbHOCTD MOYYEHHOI0 3HaYeHUs] PU3NYECKON BETUUYHUHBI.

BbIyCKHHUK MOJIYy4YHT BO3MOKHOCTD HAYYHThCSH:

® UCNONbL306AMb 3HAHUA 00 SIeKMPOMACHUMHBIX AGNEHUAX 8 NOBCEOHEBHOU MHCUZHU Ol
obecneyenus bezonacHocmu npu 0opawjeHuu ¢ RPUOOPaAMU U MEXHUYECKUMU YCMPOUCMEaMu, O
coxpanenus 300p06bs U COONIOOEHUS HOPM IKOIO2UYECKO20 NOBeOeHUs 8 OKpYdcarwell cpeoe;
NPUEOOUMb NPUMEPDLL GIUAHUSA INEKMPOMASHUMHBIX UZTYYEHUL HA JHCUBbIE OP2AHUSMDbL,

® paznuuamv 2panuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce0OUyull
xapakmep @YHOAMEHMAIbHLIX 3AKOHOG8 (3AKOH COXPAHEHUs JJIeKMPUYecko2o 3apsaoa) u
02PAHUYEHHOCMb UCHONIb306AHUS YACMHbIX 3aKOHO8 (3akon Oma 014 y4yacmka yenu, 3aKOH
Iicoyns-Jlenya u op.);

® UCNONBL306AMb NPUEMbL NOCPOEHUS PU3UYECKUX MOOeNell, NOUCKA U (POpMYIUPOSKU
00KA3aMeNbCme GblOBUHYMBIX 2UNOMe3 U Meopemudeckux ble0008 HA OCHOBE IMNUPUYECKU
YCMAHOBNIeHHbIX (haKmos;



® HAX0O0UMb AO0EK8AMHYIO NPEONONCEHHOU 3a0aye QU3UYECKYI0 MOOelb, pa3peuiams
npobnemy Kak HA OCHO8e UMEOWUXCS 3HAHUL 00 JJIeKMPOMACHUMHBIX SGIEHUAX C
UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu ROMowju Memooos OYeHKU.

KBaHTOBbBIE sIBJICHUSI

BbINyCKHUK HAY4YUTCS:

® paCIO3HaBaTh KBAHTOBBIC SIBJICHUS W OOBSCHATH HAa OCHOBE MMEIOUIMXCS 3HAHWM
OCHOBHBIC CBOWCTBA WMJIM YCIIOBHUSI NMPOTEKAHUS STUX SBICHHIA: €CTECTBEHHAs W MCKYCCTBEHHAsS
pPalMOaKTUBHOCTb, O-, - W Y-U3Iy4YCHHUs, BOSHUKHOBEHHE JIMHEHYATOTO CIEKTpa H3ITyUCHHUS
aToMa;

® ONHCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHUS, HCIONB3ysd (PU3NYCCKUE BEIHYMHBI:
MaccoBO€ YHCIIO, 3aps0BOE YHUCIO, TEPUOJ TOIypachaaa, SHeprusi (OTOHOB; MPU OMUCAHUU
MPAaBWJIBHO TPAKTOBATh (DU3MYECKUN CMBICI WCIIONB3yeMbIX BEIHYWH, WX OOO3HAYCHHS U
€IMHUIBI U3MEPEHUS; HaXOIUTh (HOPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PH3UYECKYIO BEIUYUHY C
JPYTMMH BETUYMHAMU, BEIYUCIISITH 3HAUCHNUE (PU3NICCKON BETUIHHEI;

® AHAIM3MPOBATH KBAHTOBBIC SIBJICHUS, UCTIONB3Ys (PU3NUCCKUE 3aKOHBI M IMOCTYJIATHI:
3aKOH COXPAHEHHsI DPHEPIrUH, 3aKOH COXPaHCHHs DIICKTPHUYECKOrO 3apsja, 3aKOH COXpPaHCHHUs
MAacCOBOT'O YHUCJIa, 3aKOHOMEPHOCTH W3JIy4YCHHS] W TIOTJIOIICHHUS CBETa aTOMOM, IPH 3ITOM
pas3yinyath CIOBECHYIO OPMYJIMPOBKY 3aKOHA U €r0 MATEMaTHYECKOE BBIPaKCHNUE;

® pasnruaTh OCHOBHBIC NPH3HAKH IUIAHETAPHOW MOJEIH aTOMa, HYKJIOHHOW MOJENd
ATOMHOTO SI/1pa;

® TPHUBOJIUTH TPHUMEPHI TPOSIBICHUS B TPHPOJE U MPAKTUICCKOTO WCIIOIH30BAHUS
PaMOaKTUBHOCTH, SIIEPHBIX ¥ TEPMOSICPHBIX PEAKIIUH, CIEKTPaIbHOTO aHAIH3A.

BbINMyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHThCS:

® UCNONBL306AMb NONYYEHHblE 3HAHUA 6 NOBCEOHEGHOU JHCUSHU NpU 00pawjeHuu ¢
npuboOpamu U MexHULeCKUMU YCmpouCmeamu (CHemyuK UOHUUPYIOWUX 4acmuy, 003umemp), s
COXpaHeHUsi 300p06bsl U COONVOEHUS HOPM IKON02UUECKO20 NOBEOeHUsl 8 OKpYJcaroujeli cpeoe;

® COOMHOCUMb IHEPIUIO CESA3U AMOMHBIX A0€p C 0eeKmMOoM MACChL;

® NPUBOOUMb NPUMEPHI GIUAHUL PAOUOAKMUBHBIX USTYYEHUN HA JHCUBbLE OPSAHUMbL,
NOHUMAMb NPUHYUN OCLICBUsL 003UMEMPA U Pa3Iudamy YCl08Us €20 UCNOIb308AHUS,

® NOHUMamMb IKOAOUYeCKUe NpobaeMbl, BO3HUKAIOWUE NPU UCNONb308AHUU AMOMHBIX
NEKMPOCMAHYULL, U NYMU PEULeHUst SMUX NPOOIeM, NEPCREKMUBLL UCHOTIb308AHUSL YPABTISLEMO20
MEPMOAOEPHO20 CUHME3A.

DJIEeMEHTBI ACTPOHOMMH

BbInycKHUK HAYYHTCSI:

e YyKa3blBaTh Ha3BaHUS UaHeT COJHEYHON CHCTEMBI, pa3jiMyaTh OCHOBHBIC TPU3HAKU
CYTOYHOTO BpallleHHUs 3Be3/IHOTO Heba, nBikeHus JIynosl, ComHIA U TIIIaHET OTHOCUTENBEHO 3BE3];

® TIOHMMATh PA3IUYUS MEXKAY TeIHOIEHTPUYECKOM U TEOLIEHTPHUYECKOH CcHCTeMaMH
MUDA;

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHThCS:

® yKa3vleamv 0Owue C8OUCMEa U OMAUYUS NIAHEM 3EMHOU 2PYNNbL U NIAHEM-2USAHMO8,
manvix men ConHeuHol cucmemul U OOILWUX NIAHEM, NOIb308AMbCI KAPMOU 36€30H020 Heba npu
HaOI00eHUsAX 36€30H020 Heba,

® pasiuuamv OCHOGHbIE XAPAKMEPUCMUKU 36e30 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee MeMNepamypoll;

® paznuuams cunomesvi 0 npoucxodxcoenuu CorHeuHol cucmemsi.

B pe3ynbrate y BBITYCKHUKOB Oy1yT C(OOPMUPOBAHBI JIUYHOCHIHbIE, PE2YIANUBHDIE,
nosnagamenbHbvie U KOMMYHUKAMUGHble YHHBEPCAIbHBIE y4eOHbIe 1elHCTBHUS.



Ne | ®opmupyemsblie
\ 2P

1 | JImunoctueie YVY /]

— OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccuu Kak NyTh H
croco0 peam3anuu COOCTBEHHBIX KU3HEHHBIX TJIAHOB;

—  TOTOBHOCTBH O0YYaIOIIUXCS K TPYIOBOU MPOQecCHOHATHHON
JESTEIIbHOCTH KaK K BO3MOXKHOCTH yYacTHSI B PEIICHUHM JTUYHBIX,
0O0IIeCTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TIPOOIEeM;

2 | MeranpenMeTHbIe
YV

— craBuThb W (opmymnupoBaTb COOCTBEHHBIE 3a/addl B
06paSOBaT€HBHOﬁ ACATCIIbHOCTU U )KU3HCHHBIX CUTYAlUIX,

—  OpraHu3oBbIBaTh  A(PQGEKTUBHBIH  TMOHCK  PECYPCOB,
H€06XOI[I/IMBIX JUIA TOCTHXKCHUA MOCTaBJICHHOMN neiau,

—  COMOCTaBJATh IOJYYEHHBIM pe3ylbTaT [eATEIbHOCTH C
MOCTaBJICHHOM 3apaHee 1ENbIO.

3 | [To3uaBareapHBIE
YV

—  HCKaTh U HAXOAUTH 000OIIEHHBIE CITIOCOOBI PEIIeHUs 3a/1aY,
B TOM WYHCJIE, OCYIIECTBIIATH Pa3BEPHYTHIH HHGPOPMAIMOHHBII
MOMCK M CTaBUTh HA €ro OCHOBE HOBBIE (y4eOHbIE U
MMO3HABaTEIIbHBIC) 3a/1aUH;

—  KPUTUYECKH OICHUBATh M HHTEPIPETUPOBATH HHPOPMAITHIO
C pa3HBIX MO3UIMH, PACcIO3HABaTh U PUKCUPOBATH MPOTUBOPEYUHS B
MH(POPMAIIMOHHBIX UCTOYHHKAX;

—  BBICTpauBaTh WUHAUBUIYAIbHYIO 00pa3oBaTeNbHYIO
TPACKTOPHUIO, YYMUTHIBAsl OTPAHUYECHHUS CO CTOPOHBI JIPYTUX
YYaCTHUKOB U PECYPCHBbIE OTPAaHUYCHHUS;

—  MCHSTH M YACPKUBATH Pa3HbIC MO3UIUU B IMO3HABATEIHHOU
JeITEIILHOCTH.

4 | KoMMyHUKaTHBHbIE

%

pPa3BEPHYTO, JIOTUYHO U TOYHO M3J1ararb CBOK TOYKY 3pPEHUS C
UCIIOJIb30BAaHUEM  aJeKBATHBIX (YCTHBIX U  IHCHhMEHHBIX)
A3BIKOBBIX CPEJCTB;

Coaepsxanue nporpamMm «Pu3suka»

OCHOBBI 2J1eKTPOAUHAMHUKH (IIPOJOJIKEHHE).

MaruutHoe noJie

BzaumogeiictBue TOKOB. MarHuTHOE mojie Toka. MarHuTHas HWHIOYKIUA. Cuna AMnepa.

Cuua Jlopenna.

DJIEeKTPOMATHUTHASI MHAYKIUS

SIBneHue FNEKTPOMArHUTHOM MHIYKIUU. MarHUTHBINA NOTOK. 3aKOH AJIEKTPOMarHUTHOM
unaykuuu. [Ipasuno Jlenna. Camonnaykius. MHAYKTUBHOCTB. B3anMOCBS3b JIEKTPUYECKOTO U
MAarHUTHOTO TOJIEH. DJIEKTPOMArHuTHOE TOJIE.

DJIeKTPOMATrHUTHBbIE K0JIeOAHUS U BOJIHbI

CBoOoaHbIEe KOJIeOaHMs B KosieOaTelbHOM KOHTYype. [lepro cBOGOIHBIX 3IEKTPUUECKUX
kosiebanuii. IlepeMeHHBINH 3JeKTpUYecKUil TOK. [ eHepupoBaHHE 3IEKTPUUECKOW SHEPTHH.
Tpancdopmarop. Ilepenaya smekTpuuecKOrd IHEPTUH. DIIEKTPOMArHUTHBIE BOJHBI. CBOICTBa
JIEKTPOMAarHUTHBIX BOJIH. [IpuHnune! paanocssasu. TenesuaeHue.

Onruka
CBeTOBBIC BOJIHEI.

CKOpOCTB CB€Ta U MCTOJblI €€ N3MCPCHUS. 3aKO0HEBI OTpaXCHUA U IMPCIOMIICHUSA CBCTA.

BosnHoBrle  cBoicTBa

CBETa: JHclepcus, HHTeppepeHnus cBeTa, Audpakius cBera.

KorepentHocTs. [lonepednocTs cBeTOBBIX BOJIH. [lonsgpu3anus ceera.




DJIeMeHTbI TeOPUHU OTHOCUTEIbHOCTH

[TocTynatel TeEOpHUM OTHOCUTENBHOCTU. IIpUHIMI OTHOCUTENBHOCTH OWHINTEIHA.
[TocTositHCcTBO cKOpOCTH cBeTa. [IpocTpaHcTBO M BpeMs B ClIEIMaIbHOM TEOPUH OTHOCUTEIHLHOCTH.
Penarusuctckas nunamuka. CBsi3b MacChl C SHEpPrUeH.

N3nyyeHus U cieKTPbI

PaznuuHble BUABI AJIEKTPOMArHUTHBIX M3JIyYEHUHM M MX MPAKTUYECKOE IPUMEHEHUE:
CBOIICTBa W NpUMeHeHUe HH(QpaKpacHBIX, yAbTPA(PHOIETOBBIX U PEHTTEHOBCKUX H3JIyUYCHUH.
[Ikana 371eKTPOMAarHUTHBIX U3ITY4EHUH.

KBanToBas pusuka

l'umore3a [lnanka o kBanTax. @orodddext. YpaBHenue DitHmTeitHa 115 hoTodddekTa.
®otonbl. ['mnore3a ne bpoinsg o0 BOJHOBBIX CBOMCTBaX yacTull. KoprycCKyJaspHO-BOJHOBOM
nyamu3Mm.  CooTHomienue  HeompeneneHHoctd  [eiizenOepra.Crpoenne  atoma.  OnbITHI
Pezepdopna. KBantossie nmoctynatel bopa. Micnyckanue u morJomnieHue cBera atomoM. Jlazepsl.

Mognenu cTpoeHHsI aTOMHOTO si/ipa: MPOTOHHO-HEUTPOHHAsI MOJIEb CTPOEHHSI aTOMHOTO
anpa. Slnepusie cuibl. JledhekT Macchl U SHEPTUs CBS3M HYKIOHOB B s1pe. SaepHas sHepreTuka.
BinsiHue woHM3MpYIOIIEW paaudandd Ha JKHBbIE OpraHusmbel. [lo3a W3dMydyeHus, 3aKOH
pPaZo0aKTUBHOTO paclaja U ero CTaTUCTUYECKUI XapakTep. DIeMEeHTapHbIC YACTHUIIbI: YaCTUIIBI U
aHTH4acTUlbl. PyHIaMEHTAIbHbIE B3aUMOICHCTBHS

Crtpoenne BcesieHHO#

Crpoenne conuneqnoit cucremsl. Cucrema «3emis — Jlynay. O6mue cenenust o ConHie
(BUI B TENECKOI, BpallleHHEe, pa3Mepbl, Macca, CBETUMOCTb, TEMIIEpPAaTypa COJIHIIA U COCTOSTHUE
BElIECTBA B HEM, XMMHUYECKUH cocTaB). MIcTOUHMKM SHepruu U BHyTpeHHee cTpoeHue CouHia.
Ousznyeckas npupoja 3se3a. Hamra [Manaktuka (cocTtas, cTpoeHue, ABIKEHUE 3Be3] B [ anakTuke
u ee BpatieHue). [IporcxoxieHue 1 3BONIONMS FalakTHK U 3BE3/I.

IToBTOpEHUE.

TemaTuueckoe NJIAHUPOBAHUE
B temaTnueckoM miaHMpOBaHUM MCIIONIB30BaHbI 3JieMeHTHl Pabo4eii mporpaMmmbl

BOCIIMTAHMS, & UIMEHHO: TIPU U3yYEHUH TEMbI DJIEKTPOMArHUTHBIE SIBJICHUS, IPOBOJUTCS YPOK K
JIHI0 KOCMOHABTHUKH. YPOK HccienoBanue «Kocmoc — 310 MbI». B pamMkax 03HakKOMIIEHHMS C
TEMOH paMOaKTUBHOCTH - BCEPOCCUHCKUI YPOK «DKOJIOTHSI U SHEProcOepeKeHne» B paMKax
Bceepoccuiickoro dectuBaiis s3HeprocOepexeHusl.

[Ipy n3y4eHnn JIEKTPUUECKHE SIBICHUA- YPOK UCCIEA0BAHUM, YPOK IPOCKTHOM IE€ATEIIbHOCTH.
Jens Poccuiickoit Hayku. [1py n3ydeHnn npakTH4ecKu JH00BIX TEM MO (PU3UKE BO3ZMOXKHO
IIPOBOJMTDH YPOKHU TBOpUECTBA «3a CTpaHUILIaMU yueOHHKa». Ha mabopaTopHbIX 3KCIepuMEHTax
BO3MOXHA KOJIJIEKTHBHas padora.

Ne Tema Koanu
€CTBO
JacoB
« MaruuTHoe moJjie» (5 4acoB)
1. B3aumoneiictBrue TOKOB. 1




Bektop MarHuTHOM MHAYKUMH. JINHUM MarHUTHOW UHAYKIIUU

3. Cuna Amniepa
4, Cuna Jlopenua
5. | Pemenue 3a1au no teme «MarHuTHoe mose».
«JIEeKTPOMATHUTHASI MHAYKUMSD) (6 4acoB)
6. SIBrIeHME JIEKTPOMArHUTHOW MHAYKIIMUA. MarHUTHBIN OTOK.
3aKOH 3JIEKTPOMAarHUTHOM MHYKIIUH.
7. | HampaBnenue naayKimonHoro toka. [lpasuno Jlenma.
8. | Camounaykius. UHAYKTUBHOCTB.
9. | JlaboparopHas pabota Ne2. «M3ydeHUE SIBICHUS JIEKTPOMArHUTHOM
WHTYKITAN.
10. | DaeKTPOMAarHUTHOE MOJIE.
11. | KontponsHas paborta Nel. «MaruutHoe nosie. DIeKTpoMarHuTHas
UHIYKIHS.
«JIeKTPOMarHuTHbIE KoJ1ebanus» (9 yacoB)
12. | CBoOonHbIE U BBIHYX/ICHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHMUS.
13. | KonebarenbHblit KOHTYp. [IpeBparieHre sHeprum npu 31eKTPOMarHUTHBIX
KoJIeOaHusX.
14. | [lepeMeHHBII 2NIEKTPUUECKUNA TOK.
15. AKTHBHOE CONPOTUBJIEHUE. J[elCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U
HaIpsHKEHUs
16. KonneHncarop B ienu nepeMeHHOro TOKa.
17. | Karymika uHIYKTUBHOCTH B L€ IEPEMEHHOTO TOKA
18. | IIpousBoAacTBO, epesaya U UCIOIb30BAHUE DIIEKTPUIECKON SHEPTUH
20. | Pemenue 3agau o Teme «DJIEKTPOMArHUTHbBIE KOJIEOaHHS»
21. | Pemenue 3a1a4 o TeMe « DNEKTPOMArHUTHBIE KOJICOaHMS
«JIeKTPOMarHUTHbIE BOJHBD) (2 yaca)
22. | DkcnepuMeHTaIbHOE OOHApYKEHHE 3JIEKTPOMArHUTHBIX BOJIH.
23. [Tpuniuner pagunocssasu. [lousarue o teneBuaeHnu. Pazsutue cpeacTs cBs3u

«I'eomeTpuyeckast onTuka (8 4acon)




24.

Cxopocts cBeta. [Ipuniun ['toliredc. 3akoH OTpa)KeHUs CBETA.

25. 3akoH npenomieHus ceera. [lonHoe otpaxenue
26. | Pemenue 3a1a4y Ha 3aKOHBI OTPAKEHUS U TIPETIOMIICHHS CBETA.
27. | JJaboparopHas pabota Ne3 «l3mepeHue moxka3aTens MpeJOMICHHS CTEKIa»
28. | Jlunzel [locTpoenne n300paxeHus B JINH3AX.
29. dopmyJia TOHKOH JIMH3bI. Y BEJIMYCHUE JTUH3BI
30. | JJaboparopnas padota Ne4 «OnpenencHre ONTHYECKON CHITbIH (POKYCHOTO
paccTosiHusl cOOMparoIIen JTUH3bDY
31. | Pemenue 3amau o teme «I'eomerpuueckas OnTUKa
«BosHoBast onTuka» (7 4acoB)
32. | Jucnepcus cBeta
33. | Uatepdepennus cpera
34. | dudpakuus ceera. JJudpakiimonnas pemerka
35. | JIabopatopnas pabota Ne5 «3mepeHue NIMHbI CBETOBOW BOJIHBI)
36. | Pemenue 3aga4 o remMe «BomHOBast onTuka»
37. | Pemenue 3aga4 no teMe «BomHOBast onTHUKa»
38. | KorrponpHas padora mo treme «OnTuka
«M3nydyeHue u cieKTpo» (3 yaca)
39. Buapl uznydennii. Ictounuku cBera.
40 Bunel ciektpoB. CrieKTpanbHbIN aHAU3.
41. | JlabopatopHas pabGota Ne6 «HabmrojeHue CIJIONMIHOTO M JIMHEWYaTOTO
CTIEKTpa
KBanroBas ¢pusuka (11 yacos)
42. | ®otordhdexT. Teopus pororddexra.
43. | Pemrenue 3aa4 o teme «Potosdpdhext
44. | Pemenue 3amad mo teme «Potodrhdexty
45. | Ctpoenue atoma. OnbiTel Pezepdopma.




46.

[Toctynate! bopa.

47. Pemenwue 3ana4 mo teme «AToMHast HU3HKAY»
48. OTKpBITHE  pPAAMOAKTUBHOCTH. Buasl  u3nydeHuil. PaauoakTUBHBIC
MIpEeBpAaILCHHS.
49. 3aKoH paJiMOaKTUBHOTO pacnana. [lepuon nonypacnana
50. | Ctpoenue siapa. SnepHblie CHIIbL. DHEPTHs CBS3H B siApE.
51. | Anepnsie peakuuu. [lenenue ypana. Llennsle peakuu.
52. | Pemenue 3a1a4 Ha 3aKOH paJIMOAKTUBHOIO paclaja U sJepHbIe peaKluu.
«Actponomus» (3 yacos)
53 ConneyHas cucteMa. 3aKOHBI IBHKEHUS TIAHET
54 CoHue
55 MieuHslii yTh
Paznen «O6o0maromee nosropenue» (9 yacon)
56 KunemaTtuka MarepruanbHON TOYKH.
S7 JlnHaMyKa MaTepHAIIbHOM TOYKH.
58 3aKOHBI COXPAHEHHUS
59 JlnHaMHKa TIEpUOINIECKOTO TBUKECHHS
60 PenstuBucTckas MmexaHuka
61 Cratuka
62 MonekynsipHO-KMHETHYECKasi TEOPHS HI€aIbHOIO rasa.
63- | [ToBTOpeHue
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