YBakaemble CTy1eHTbI!

3ananmue:
1. IIpoutuTe MpuBEACHHBI HUXKE KOHCIIEKT JIEKIMH.
2. HammmmTe KOHCIEKT JIeKIIMM B TETpaab OOBEMOM HE MeHee 3

CTpaHul PYKOIIMCHOI'O TCKCTA.
3. OTBeThTe NUCHMEHHO Ha KOHTPOJIBHBIC BOIIPOCHI.
4. ITucbMeHHBIM OTYET KOHCIIEKTa JICKIIMK 1 OTBETOB Ha BOIIPOCHI B BUJIE

¢dboTo mpenocTaBbTe MpenoaaBarelto Ha e-mail (tamara_grechko@mail.ru).

O6patute BHuMaHue!!! B cioydae BO3HMKHOBEHHSI BOIPOCOB IO
TEOPETUUECKOMY MaTepually JeKUUd oOpalaiTech Uisi KOHCYJbTallMU K
npenozgasarento no tena. 0721355729 (Barcan).

C yBaxxenueMm, [ peuxo Tamapa MBanoBHa!

Jlexkuus
Tema: I'unorte3a Ilnanka o kBantax. ®oro3¢dext. ®oToH. BotHOBBIE
U KOPIYCKYJIsIPHbIE CBOIiCTBa cBeTa
Hean: U3yunts runortesy Ilnanka o kBanTax, nonsatue ¢porodrddexra,
(poTOoH, BOJTHOBBIE M KOPIYCKYJIPHbIE CBOHCTBA CBeTa
Ilnan

1 I'nnote3a I1nanka o kBaHTax
2 ®ororhdekt

3 BoiHOBBIE ¥ KOPIIYCKYJISIPHBIE CBOMCTBA CBETA

1 I'mnore3a Ili1anka o KBaHTaX

DnekTpoauHamMuka  MakcBenna  OpuBoJuia K OECCMBICIEHHOMY
BBIBOJY: HArpeToe  TejJo B  pe3yJjbTaTe  MOCTOSIHHOIO  H3JIy4YeHHs
3JIEKTPOMATHUTHBIX BOJIH J0JIZKHO ObLJI0 OXJIAAUTHCH 10 HYJIS.

C TOuKM 3peHMs KIAaCCHUeCKOW (PHU3UKU TEIJIOBOTO PAaBHOBECHUS MEXIY

B€IICCTBOM M HU3JIYUCHHUEM CYHICCTBOBATHL HE MOXKCT. Ha onbiTe AOKa3aHo, 4YTO



HarpeToe TeJo He TPAaTUT BCIO CBOKO SHEPIrUIO0 Ha M3JIyUYEHUE JIeKTPOMArHUTHBIX
BOJIH.

B 1900 rogy Makc IInaHk BbIIBUHYJ KBAaHTOBYIO TUIIOTE3Y.

I'mnore3a Ilnanka:

Harperoe Tesi0 HcnmyckaeT M MOIJOIIAeT CBEeT He HeNMpepbIBHO, a
onpeaeieHHBIMH KOHEYHbIMH MOPUHAMH YHEPruM — KBaHTaMH (KBaHT (OT Jiar.

quantum) — KOJIMYECTBO).

E=h-v rne 1
h=#6,63- 103 Ix - ¢ — nocrosxHan TnaHka.
E=n"-h-v— nHTEHCHBHOCTbL CBETA
(NOBEPXHOCTHAA NAOTHOCTL NOTOKA U3NYYEHNs),
npn S = 1 Miut=1c

1. DHeprusi KaxJ0ol TMOpUHHM MPSMO MPONOPLHOHAIBHA YacTOTe
U3IIyYEeHUS.
2. YuuepcanpHas [Inanka (h) — mocrosiHHas yHUBepcanbHasi BeJTUUWHA.

3Hepl"l’lfl KBAHTOB pPa3HOro uBe€Ta HUME€E€T pasHO€ 3HAYICHHE

2 ®otorddekT
Makc Ilnank BBIIBUHYJ THIIOTE3Yy O JHUCKPETHOM Mpupoje cBeTa. JTa
SIBIICHWE OBIJI0 TIOJATBEPXKACHO WCCIICIOBAHUSMU, KOTOphIe MpOBOAMI [ eHpux
['epu. Takoe siBneHKe MONY4YHJIO HA3BaHUe — siBlieHUe (poTod(dekTa.
M3yunn sKcrepuMeHTanbHO #  cPopMyIupoBai 3akoHbI (oTodddekTa

pycckuii puzuk Anekcannap [ 'puropseBuu CToseTOB



®oT103¢¢eKT — 3TO BBIPBIBAHKUE AJIEKTPOHOB U3 BEIIECTBA IMOJ IEHCTBUEM
cBerTa.

Buytpennuii ¢porodrpdext — 310 3P deKT, npr KOTOPOM OTOpPBaHHBIC OT
CBOMX aTOMOB DOJIEKTPOHBI OCTAlOTCSI BHYTPU BellecTBA U  CTAHOBSATCA
cBoOOmHEIMU. Takoii (hoTodPdekT MOXKHO HaOMOAATh B MONYNPOBOJHUKAX W
HEKOTOPBIX TUAJIEKTPUKAX.

dnst  Toro 4ToObI moJayYuTh O (oTorddexTe 0Oosiee MNOJHOE
npeacTaBjieHne, HY?KHO BbISICHUTD:

1. Or 4ero 3aBUCHUT YHUCJIO BBIPBAaHHBIX CBETOM C MOBEPXHOCTH BeleCTBa
3JIEKTPOHOB ((hOTOIIEKTPOHOB),

2. Yem onpenensieTcsi X CKOPOCTh UM KUHETUYECKAsl SHEPTHsl.

bbinu npoBeieHbl SKCIIepUMeHTaIbHbIC UCCIIeI0BAHMS:

B crexnsiHHBIN 0amioH, W3 KOTOPOTO OBLT BBIKAYaH BO3AYX, IMOMEIIAIOTCS
JBa dJieKTpoAa. Ha oauH W3 3JeKTpoJOB MOCTyHaeT CBET uepe3 KBaplLeBOe
OKOIIIKO, TMpO3payHOe He TOJbKO M BUJIMMOIO CBeTa, HO U A
ynbTpaduoneroBoro. Ha siexTpoasl momaercs HampsiKeHHe, KOTOPOE MOKHO
MEHATh C IMOMOIIbIO MOTEHIIMOMETpa U U3MepsITh BoJibTMeTpoM. K ocBerjaemomy
3JIEKTPOJly MOJIKIIIOYAIOT OTpULATENbHBINA nostoc 6atapeu. [log aeiicTBueM cBerta
ATOT JJIEKTPOJ| UCITyCKaeT 3JIEKTPOHBI, KOTOPbIe O0Pa3yroT AJEKTPUUECKUN TOK.
[Ipu ManpiX HampsiKEHUSX HE BCE BBIPBAHHBIE CBETOM 3JIEKTPOHBI JOCTUTAIOT
Ipyroro sjekTpona. Ecnv, He MeHssI WHTEHCUBHOCTH W3JIy4YeHUsS, YBEINYHUBATH
Pa3HOCTh TOTEHLMAIOB MEXJy dJEKTPOJaMH, TO cuja ToKa Bo3pacTaeT. [lpu
HEKOTOPOM 3Ha4Y€HWW HaINpsDKeHUs] OHa JOCTUraeT MaKCHUMallbHOTO 3HAaueHUs,

IMOCJIC 4Y€Tro MNepeCTacT YBEINMINBATLCS.



Tok HacbimeHus (IH) — MakcuManbHOe 3HaueHHe CHUJIbI ToKa. Tok
HACBILLIEHHs ONPEJENsIeTCs] YUCIOM DJIEKTPOHOB, HMCIYLIEHHbIX 3a 1 CeKkyHAay
OCBEIIaeMbIM DJIEKTPOJIOM.

N3MeHsi1 MTHTEHCUBHOCTh M3IIyYeHMs], Y1aJOoCh YCTAHOBUTh, YTO CHJIa TOKa
HACBIIICHUS] TPSIMO MPOMOPLMOHATFHA WHTEHCUBHOCTH CBETOBOIO W3JIyUYEHUS,
najarolero Ha MoBepXHOCTh Tena. [Ipu yBeaMueHUM WHTEHCUBHOCTU HM3JITyUYEHUS
WCTOYHHKA CBETa B J[Ba pa3a, CHJia TOKAa HACBILIEHUS TOXKE YBEJIMYMBAETCS B JIBa
pasa.

3anep:kuBaloliee HaANMpsiKeHUe

Ecnu u3aMeHuTh MOJISIPHOCTH OaTapeu, TO cuja ToKa OyneT yMEHbIIAThCs, U

MPU HEKOTOPOM HaNps>KeHUHU 00paTHOM MOJISIPHOCTH OHA CTAaHET paBHA HYJIIO.

+ II|I - |

DTO 3HAYUT, YTO BJIEKTPUUECKOE 10JIE€ TOPMO3UT BBIPBAHHBIE JIEKTPOHBI 10
IIOJIHOM OCTAaHOBKHM, 4 3aT€M BO3BPAIL@ET UX HA JJIEKTpoh. Takoe HampshkeHue —
3aJep:KUBaloLIee HANlPSIZKeHH e

Wsmepsast 3anepkuBarollee HaNpsOKEHWE W IPUMEHSIT  TeopeMy O
KUHETUYECKOW DHEPruu, MOXXHO HANUTU 3HAYEHUE KUHETUYECKOU DHEPIruu

(G OTORIEKTPOHOB:

m'U2

Use = >

HpI/I HN3MCHCHUHU HMHTCHCHUBHOCTH CBCTA 3aJCPKHBAIOIICC HAIIPAKCHUC HE

MeHsIeTCs. DTO 3HA4YUT, YTO HC MCHICTCA KUHCTHYCCKAsA S9HCPIUA Q)OTOBHCKTPOHOB.



Bropoii 3akon CroJsieToBa: MakCUMajbHas KUHETHYECKAas OHEPTHUS
($OTORIIEKTPOHOB JIMHEHHO BO3pacTaeT C YacTOTOW CBeTa M HE 3aBUCUT OT €ro
WHTEHCUBHOCTHU

Kpacnas rpannna ¢goro3zdgdexra — 370 MUHUMAaJbHAs YacToTa CBeTa st
JTAHHOT'O BEIIECTBa, MPU KOTOPOM HabmoaeTces sBiaeHre Goroaddekra.

YpaBHeHue JiiHIITeliHA

C/_=V(uacroTa

DTO ypaBHEHHWE TMOMYUYWIO Ha3BaHUWE — YpaBHeHUE OUHINTeWHa it
dboroaddexra.

B 192lrony Anpbept DitHmTeiiH 3a oO0BsicHeHHWe QoTodddexra ObLI
yaoctoeH HobGeneBckoil mpeMuu.

IIpumenenue ¢pororddexra:

1.  C nomompio (hoTodhdexT mosBuiIcs 3ByK B KUHO(UIBMAaX, U craja
BO3MOXKHOM Mepeaya IBMKYIIMXCS M300paxeHu i

2. [Ipumenenre ¢GOTOANEKTPOHHBIX NPUOOPOB MO3BONMIIO CO3/AaTh
CTaHKH, KOTOpble ©0e3 BCSKOrO ydacTusi 4YelOBEKa H3TOTOBJISIOT JAeTald IIo
3alaHHBIM uYepTexam. Takke co3ZaHbl ammaparbl, KOTOpble H3yYaloT JajieKue
HeOecHbIe Tena.

3. OcHoBanHble Ha (oTodddexkTe MPUOOPHI KOHTPOIUPYIOT pa3zMepbl
U3JIeNusl JIydllle JIF0OOro 4esjoBeKa, BOBpPeMsl BKIIOYAIOT W BBIKJIIOYAIOT Masiku U
YJIUYHOE OCBSIICHHUE.

@®oTo03/IeMEeHT — YCTPOMCTBO, B KOTOPOM JHEprus cBeTa YIpaBisieT

SHEpPrueil MeKTPUUECKOro TOKa Uik mpeodpa3yeTcs B Hee

3 BosiHOBBIE U KOPNYCKYJISIPHbIE CBOHCTBA CBETA
B kxonne XVII Beka BO3HUKIIM IBE HAay4HbIE THNOTE3bl O MPUPOJAE CBETA -

KOpNYCKYAAPHAA U 0JIHOBAA.



CornacHO KOPIYCKYJISIDHOH TEOpPHH, CBET IMPEACTaBIsieT COOOM MOTOK
MeJpYalIlIMX CBETOBBIX 4YacTULl (KOPIYCKYJ), KOTOpbIe JIETAT C OrPOMHOMU
cKkopocThio. HbIOTOH cumTan, 4To JBM)KEHHE CBETOBBIX KOPIYCKYJ MOIYUHSETCS
3aKOHaM MeXaHHMKHU. Tak, OTpakeHHe CBeTa MOHUMAJIOCh aHAJIOTMYHO OTPAXKEHUIO
yOpyroro mapuka oT miockocTu. [Ipenromienne cBeta 0OBSICHSIOCH U3MEHEHUEM
CKOPOCTH YaCTHI] TIPU Mepexo/Jie U3 OAHOU cpebl B IPYTYIO.

BosHoBast Teopusi paccmarpuBaia cBeT KaK BOJHOBOM mporiecc, Mog00HbII

MCXaHHMYCCKHUM BOJIHaM.

o

CornacHo COBpEMEHHBIM MPEJCTABIEHUSM, CBET UMEET JBOSIKYIO IIPUPOLY,
T.€. OH OJHOBPEMEHHO XapaKTepU3yeTcs U KOPIIyCKYJSIPHBIMH, W BOJIHOBBIMU
cBoiicTBamMH. B Takux siBieHUsx, Kak UHTephepeHIus] U Tupakius, Ha MepBbId
IUIaH BBICTYNAlOT BOJIHOBbIE CBOMCTBAa CBeTa, a B siBIeHUU (orodddexra, -
KOPITyCKYJISIPHBIE.

CBeTOBO#H Jy4 — 3TO MYYOK CBeTa, TOJIIMHA KOTOPOrO MHOIO MEHbIE
paccTosiHUS, Ha KOTOpOe OH pacmpocTpaHsercs. Takoe ompexaeneHue OIM3KO,

Hanpumep, K OIpeacjICcHUIo MaTepHaHBHOfI TOYKH, KOTOPOEC NACTCsI B KHHEMATUKE.



