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KPUBU3HA NUH3bI
MEHbLLE KPUBU3HBI
npobHoro crekna

Mex a1y NOBEPXHOCTHIO JIMH3BI U TJIOCKOU MOBEPXHOCTHIO
oOpaszyeTcsi BO3AYIIHBIN KJIMH, TAKUM 00pa3oM cO31aETCs
pa3HOCTh Xoja jJyuer 1 u 2. [Ipoucxoaut uHTepPepeHIIns
ATUX JIyYEH.




Jlndbpakuua ceera

SBneHne HapyIeHUs IPSAMOJIUHEHHOCTH
pacpoOCTpPaAHEHUs CBETA




Hapyuienue ()poHTA BOJIHBI
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Teopuro qudpakuuu cBeTa pa3padoTal
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IHpuaoun ['rourenca — @penens

Bo3myiienrne B 11000i TOYKE MPOCTPAHCTBA SIBISIETCS
pe3yJIbTaTOM HHTEP(PEPEHIIMN KOTE€PEHTHBIX BTOPUYHBIX
BOJIH, H3Jy4a€MbIX KaXXJOW TOYKOM (PpPOHTA BOJIHEI.




JInppakumoHHasi peleTKa

d - nepvon pewerkn

MonyyeHne cNekTpa oT ANdPEKLMOHHOI peLIeTk

B nucriepcuoHHOM CHEKTpe HauOOoJIbIIee OTKIOHEHUE Y
ny4er (pUoJEeTOBOTO IBETA, a B JUPPAKIIHOHHOM — Y
KpacHOTO.
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EcTtecTBeHHBIN CBET —
KoneOaHus1 BeKTopoB B u E

IIPOUCXOIAT BO

BCCBO3MOXHBIX ITNIOCKOCTAX.

ECTecTBeHHaa cBeTOoBas BONHA:
konebaHus no Bcem HanpasneHuAam
nepneHanKynapHo HanpasneHuw

pacnpocTpaHeHus

ECTecTBeHHBIN CBET He NONAPU30BaH

Monapoua MnockocTb
nonapusaumm

Mponas ckso3b nonsipoua,
CBET CTaHOBUTCS NONSIPU3OBAHHBLIM

MonApuzaums ceeTa

Ilomsspu30BaHHBIN CBET -
KoJicOaHUsI BEKTOPOB B m
E npoucxogdr B OJHOMU,
OIPEACICHHOM IIOCKOCTH



KaKOU IIpU BC€TAa CBUIACTCJIILCTB T JABJICHU

SIBJIEHUSI THTEP®EPEHIIUU U
JTNU®PAKIIMU CBUAETEJBCTBYIOT O
BOJIHOBOU MPUPOJIE CBETA, A
SIBJIEHUE MMOJSIPU3AIINN
YKA3BIBAET HA IONNEPEYHOCTD

CBETOBbIX BOJIH.




CBeT - TOTOK YaCTHII
(KBAHTOB)

TennoBoe nsnyyeHue
PoTOIDDEKT

aBneHme CBETa

XUMMYECKOEe JeUCTBUE
cBeTa




TerioBoe M3i1yueHue
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Mpwn CTONKHOBEHUM MONEKYI
BbIAENAETCH IHEPrus B BUAE UanyveHus

MexaHu3M TENNoBOro U3NyYeHUs.



I'mnore3a lli1anka

CBET U3JIy4aeTcs He

HENpPEPHIBHO (KaK BOJIHA), a E Yy
OTJEIbHBIMU MTOPLUIMU — 2

KBaHTaMHM (JIMCKPETHO).

Mnank (Planck) Makc (1858-1947) - Hemeukwia
dn3nK, 0gnH M3 OCHOBOMONOXHNKOB KBAHTOBOW
TeOpUK, MHOCTPAHHLIN YNeH-KOPPeCnoHAeHT
Metepbyprckon AH (1913) 1 NoYeTHBIN YNeH AH
CCCP (1926). Been (1900) kBaHT AencTBna
(nocToRHHaA MNaHka) n, UCX0AR U3 Naen KBaHTOB,
BblBEeN 3aKOH M3NYYEeHNA, HasBaH ero umexem. Tpya
no TepMoAMHaMMKE, TEOPUM OTHOCUTENBHOCTH,
dunocodun ectecTeo3HaHnA. Hobenesckaa npemns
(1918).
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YcTaHoBka aAna uccnegoeanns chotoschdekra.

® OTKpbln ABNeHUe
. Tepy B 1887/ .

® YcTaHoBM 3aKOHbI A.T.
CtoneTtoB

® 06BbAcHUN POoTOIDDEKT

A. DUHWTENH
(Hobenesckas npemus
1921 r.)
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1 3akoH poTorPpdeKTa
D OTOTOK HACBIILICHUS IPSIMO IIPOIOPIHUOHAIICH
MHTEHCHUBHOCTH Maaarolley CBETOBOU BOJIHEI.

Ycu
BOJIH
TEOP




2 3aK0H pororddexra

MaxkcuManbHass KHHETUYECKAsk SHEPTU (POTORIEKTPOHOB
MPSIMO MPOIOPIUOHAILHA YaCTOTE M3JIy4a€MOro CBETa U
HE 3aBUCHUT OT MHTEHCUBHOCTH IMaJIA0IIET0O CBETA.




3 3aK0H (poTordekTa

J11s Ka:KJ0ro BEmecTna
CYIIIECTBYET HAaMMEHBIIIAs YacTOTa
cBeTa (KpacHas rpaHuIla
(dhotoardhekTa), HUKE KOTOPOU

(hoTod(P(PEKT HEBO3MOKEH.
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/laBneHHne cBeTa

Coaneunbiil
damuurx

Hamuurx
opueHmayuu
Ha 3eMai0

ITarens
CONHOYHDBLX
6amapeu

DOTOHL! CO3AAIOT AABNEHUe

M. H. Nebepes

Ne6epes NeTp Hukonaesuy (1866-1912) -
POCCUICKMIA (DU3KMK, CO3AaTENb NEPBON PYCCKOW
Hay4HOM LWKONbI hrankoB. MNpodeccop MOCKOBCKOro
yHuBepcuTeTa (1900-11), ywen B OTCTaBKy B 3HaK
NpPoTecTa NPOTUB NPUTECHEHWA CTYAeHYeCTBa
Bnepsble nony4un (1895) n nccneposan
MUNIMMETPOBbLIE 3NEKTPOMAarHUTHbIE BONHBLI. OTKPbIN
M M3Mepun aaeneHne ceeTa Ha Teepable Tena (1900)
v rasel (1908), konM4YecTBEHHO NOATBEPAMB
3NEeKTPOMarH1THYH Teopuio ceeTa. MmA flebenesa
HOCHT PU3NYECKMIA MHCTUTYT PAH




Psap  XUMHYECKMX peEaKkUuuu
HEBO3MOXKEH 0O€3 BO3JIEUCTBUSI Ha
MOJIEKYJIbI ()OTOHOB.

DOTOCUHTE3 peATU3YETCA 3a CUET
SHEPTUU COJTHEYHOI'O U3JTYYCHUA.

dotorpadusi OCHOBaHa Ha
M3MEHEHUHU CBOMCTB (DOTOIMYIIBCUU
IO JICUCTBUEM CBETA.

BrlniBeTanve TkaHen U COJTHEYHBIN
3arap TAaKX€ CBSI3aHbl C J3HEPrUEH
(hOTOHOB.




Kako# BBIBOJ MOXKHO CJIENATh O MPUPOJIE CBETA, UCXOS U3

OO0bsiICHEHME TEIJIOBOI0 U3JIYYCHUS U
ABJIeHUdA GoTodPdeKkTa NpuBeIn K
BO3HUKHOBCHHUIO HOBOI'0 B3IJIS11a HA
IPUPOY CBETA: CBET MMeET NPEePbIBUCTYIO

(ITMCKPETHYI0) CTPYKTYPY, OH NpPeaACTaABIAACT

C000# MOTOK YAaCTHUL (KOPIIYCKYJI) —

(bOTOHOB.




KopnyckyJsipHO — BOJTHOBOH
AYAJU3M — NIPOSIBJICHUE B
IHOBEICHUH OTHOI'0 U TOI'O Ke
00beKTa KakK
KOPINYCKYJISIPHBIX, TAK U
BOJTHOBBIX CBOMCTB.



KopnyckyJsipHO — BOJTHOBOH
TYAJU3M YACTHUII

® 1923r. — runoresza ne bpownsd: xopnyckyiapHo —
BOJIHOBOU  OVAIU3M  SABIAEMCS  VHUBEPCAIbHBIM
CBOUCMBOM NI0ObIX MAMEPUATIbHBIX 00bEKMOo8, a He
MOJIbKO ceema.

® 1927 r. — sKcmepuMeHTajlbHOE OOHapykeHue JIXK.
ToMcoHOM IudpPaKLIUU SIEKTPOHOB.
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lIpouzsedenue HeonpeodereHHocmu KOOPOUHANIbI
Yacmuysbl HA HEONPeOeleHHOCMb ee UMNYIbCA He
Mmenvuie nocmosrnnou Ilnanxa.

Ax-Ap = h

DUu3ndeCKU CMBICI COOTHOLICHUS
HEOMPEJCIICHHOCTEN B TOM, YTO HEJIb3s1 HE3ABUCUMO
paccMarpuBaTh KOPIYCKYISIPHBIE U BOJTHOBBIE
XapaKTEPUCTUKA MUKPOYACTHUL]: OHU B3AUMOCBSI3AHHI.




