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OCHOBHBIE ITIOHATHA

Bce pasnooOpaszue okpacku OKpYKaIOIUX HAC MPEAMETOB OOBICHIETCS
SBJICHUSIMU OTPAXEHUSI, MOTJIONICHHS U PACCESHUSI CBETA.

[TornomenuemM cBeTa Ha3bIBAETCSI YMEHBIIIEHUE YHEPTUU CBETOBOM BOJIHBI,
MPOUCXOJIAIEe IO Mepe TNPOHMKHOBEHHMS €€ BIIIyOb BemecTBa. Ilpu
pacrpoCTpaHEHUHU B BEILIECTBE CBETOBAS DHEPIruUs 3aTPauvBaCTCA HAa BO30YKIICHHE
KOJIeOAHUM DJIEKTPOHOB, KOTOPBhIE, B CBOIO OYEpE/lb, BBI3BIBAIOT MOSIBICHUE
BTOPUYHBIX 3JIEKTPOMATHUTHBIX BOJIH TOM € YaCTOThI, UTO U MEPBUYHASI CBETOBAs
BOJTHA. YacTUYHO K€ JHEPrus KoJICOAHWUN 3JIEKTPOHOB IMEPEXOIUT B TEILIOBYIO
SHEPIHUIO JBUKEHHUS aTOMOB.

Bce BemecTBa MOryT OBITh pa3/iesieHbl Ha JIB€ OOJbIINE FPYIIIIbL:

1. BemecTtBa ¢ ManbpiM KO3(PGUIMEHTOM IMOIJIOMIEHUS! — K HUM OTHOCSTCS

JTUAJICKTPUKH (CTEKIIO U T.JI.).
2. BemectBa ¢ BechMa OOJBITUM KOA(D(OHUIIMEHTOM TOTJIOMICHUS — K HUM
OTHOCSITCSI BCE MIPOBOJIHUKH (METAJLJIBI).

B nusnextpukax OTCYTCTBYIOT CBOOOJIHBIE DJIEKTPOHBI, U CBETOBBIC BOJIHBI
MOT'YT BBI3bIBATh JIMIIh KOJEOAHUS CBS3aHHBIX B aToOMax »JJEKTPOHOB. OTH
KoJIeOaHsT TPUOOPETAOT OOJBIIYI0 AMIUIUTYAY TOJIBKO B TOM Cllydae, €Ciu
4acTOTa CBETOBOM BOJHBI COBMAJAaeT € YacTOTOM COOCTBEHHBIX KOJeOaHUMN
CBSI3aHHBIX  JJIEKTpOHOB.  IloaToMy — JyIi  JUPJEKTPUKOB  XapaKTepHa
M30UPATEIILHOCTH TOTJIONIEHUS CBETA MO OTHOIICHUIO K YacTOTe (JIJIMHE BOJIHBI).
CrnenoBatesibHO, TUAJICKTPUKA MOTYT OBITh MPO3PAvyHBIMU JJIsl CBETA B IIUPOKOMN
00JIacTH YacTOT, 3a MCKIIOYEHHEeM OoJiee WIIM MEHEee Y3KMX YaCTOTHBIX IT0JIOC
MOTJIOIIEHUS.

B npoBojHUKax, Kak U3BECTHO, KPOME CBSI3aHHBIX AJICKTPOHOB, CYIIECTBYIOT
CBOOOHBIC 3JIeKTPOHBI. [loa meicTBHEM IOJIs IaJaroIieii CBEeTOBOM BOJIHBI OHHU
MPUOOPETAIOT PHEPTUI0, KOTOPYIO MOTYT 3aT€éM OTJaTh MOHAM KPUCTAIIMYECKOU
PEIIEeTKH MPU CTOJKHOBEHUH C HHUMH, YTO MPUBOIAUT K MPEBPAIICHUIO CBETOBOMU
SHEPIruM B TEIUIOBYIO, TO €CTh MorjonieHuto. Kpome toro, kojaebanus cBOOOIHBIX

QJICKTPOHOB IIPpUBOAAT K BO3HHMKHOBCHHIO WHTCHCUBHOM OTpa)KeHHOﬁ
2



AJIEKTPOMAarHUTHOW BOJIHBI, IpHUjarolell MetamiaMm ux oneck. [loaToMy merans
HEIPO3payuHBbI.

Ecnu B KakOM-TO BEIIECTBE HE MPOUCXOJUT HU MOTJIOIIECHHS, HU PACCESHUS
Jdy4eil, TO CBET CBOOOJHO MPOXOJIUT CKBO3b TakoW marepuasl. Takoe BELIECTBO
SBJIIETCST OCCIIBETHBIM (BO3IyX, YHCTas Boja). TakuM o00pa3oMm, OECIBETHBIC
IPO3pAYHBIE TeJla XAPAKTEPU3YIOTCS MalbIM MOTJIOMIEHHEM W3 BUAUMOW YacTH
CHEKTPa, OJHAKO MOTYT MPOSIBJISTh CUJIBHOE MOIVIOIIEHUE YJIbTPa(hUONETOBBIX U
UHPPaKPACHBIX JTy4ei.

Ecnu npoucxoauT CUIIBHOE paccesiHue JIydeil U HET 3aMETHOTO MOTJIOLICHHUS
B 00J1aCTH BUJUMOTO CIIEKTpa, TO MaTepual OyaeT OeabiM (CHET, Me).

Marepunai, XOpowo OTpaXaroIUi KPacHbIE JIYYd W MOTJIOIIAKOIINNA BCE
paccestHHbIe, OyA€T BBITJISAETh KPACHBIM B OTPaXKEHHOM CBETE.

L{BeTHBIE TTPO3payHbIe Tea OOHAPYKUBAIOT U30UPATENBHOCTD MOTJIOIIECHHUS
B o0nacTy BHUAMMBIX Jy4yeill. Hampumep, ecim maTepuall XOpOUIO MpPOIYCKaeT
KpacHble Jy4yd M TMOIJIOIIAeT CUHUE, 3€JIEHble W (PHUOJETOBbIE, TO OH Oyner
MOKa3bIBaThCSI KPACHBIM HA MPOCBET, TO €CTh B IPOXOJISAILEM CBETE.

Konn4yecTBEHHO OTpakeHHWE, MOIVIOLIEHUE U IPOIYyCKAHHWE CBETA TEIAMMU
XapaKTEPU3YIOTCA COOTBETCTBYIOIIMMU KO3 (DULIMEHTAMM.

[Ipeanonoxxum, He TENO MagaeT CBETOBOM MOTOK 3Heprun P,. Yacte 3TOrO0

noroka @, orpaxaercs or Tena, yacth Py nornomaercs, yactb P MPOXOAUT

CKBO3b TEJI0 W pacmpocTpansiercs ganbiie. HazoBem koddduimeHToM oTpaskeHus

Te€jla OTHOIIICHHE MOTOKAa CBETOBOM OHCPIUH ch, OTPAKCHHOI'O AAHHBIM TCJIOM, K

noToky P, ynasuiemMy Ha HEro:

p —_ &
Dy
AHaJOTHYHO BBCICM KO3(1)(1)I/IHI/ICHTBI IMOTJIOMICHHA & 1 IIPOITy CKaHH A T.
a = CDa T = CDT
- -, = —_—,
@y D

Ha ocnoBannu 3akona COXpaHCHHUU SHCPI'UU 3aIINIICM:
Dy =D, + O, + Dy
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PaznenuB 06e yacTu 3Toro parencrsa Ha @, moJIydnM:
LB, P, O
Dy Dy D
oTkyma p +a +17 = 1.
Kosdpdumumenter p,a vt sBasiorcs Oe3pasMEepHBIMA — BEIMYMHAMH |
BbIpaxkaroTcsi 00b14HO B miporieHTax ot 0 10 100%.
[Iponyckanue cBeTa CJIOEM BEIIECTBA OMNPEICICHHONW TOJIIMHBI HHOTA
XapakTepUu3yeTcsl ONTUYECKOW IIOTHOCThIO dtoro cnosi .  Onrtuyeckoi

INIOTHOCTBIO CJIOA BCHICCTBA HA3BIBAIOT I[GCHTI/I‘{HBII\/'I JIOFapI/I(bM BCJINYHNHEI,

oOpaTHOM KO3(PPUIIMEHTY MPOMYCKAHUS CIIOA:

A=lg—.

Ecnu cnoit momHocTeio npomyckaet ceet, To T = 1,a /1 = 0.

[Ipu cTpemiiennu T K HyJt0 /| cTpeMHTCsl K OECKOHEYHOCTH.

Onrtuueckass MIOTHOCTh CJIOS BELIECTBA 3aBUCUT HE TOJIBKO OT CBOWCTB
CaMOro BEIIECTBA, HO WM OT TOJIIUHBI CiOs. JUJIsI XapaKTEpUCTHUKU TOTJIOLIECHHS
CBETA CAaMUM BEIIIECTBOM BBOJSIT JIMHEHHBIN KO PUIIMEHT MOTJIOMIECHUS U.

[Tycts Ha cioit BeriecTBa ToamuHON | magaeT moTok cBeToBOM SHEeprun D).
OmBIT MOKa3bIBACT, YTO U3MEHEHHE MOTOKA B TOHKOM ciioe dl mponopimoHaisHO
TOJIIMHE 3TOr0 CJIOS U BEJIMYMHE IMOTOKA:

d®y = —ud,ydl, (1)

I€ | — IMIOCTOSIHHAS, 3aBUCSIIAS TOJBKO OT CBOMCTB BEIIECTBA, HA3bIBAEMAs

JUHERHBIM KO3 (GUIIMEHTOM TOTIIONIECHUS.

Haiinem BenuuumHy mOTOKa CBETOBOM »HHepruu P, mpolieamero ciou

BemtectBa ToimuHOM | TlpomnTterpupyem (1), mnpenBapUTEIbHO pa3ICiuB
IIEpEMEHHEIE:
D l
j dd, f il
o, H
d 0

B pesynbrare nonyunm:



In®d, — ind, = —ul, (2)
OTKy/a

O, = dye M, 3

[Tocnennee cooTHoIlIeHHE HOCUT Ha3zBaHHWe 3akoHa byrepa-JlamGepta. [pu

1 o)
TOJIIIUHE ¢J10s || = — monydnum CFO =1.
u

T
Taxkum oOpazom, TUHEHHBI KOADOUIIMEHT TOTJIOMEHUS U €CTh BEITUYNHA,
oOpatHasi ToJNIMHE ciios |, Mpu MPOX0KICHUH KOTOPOTO MOTOK CBETOBOM YHEPTUU
yObIBaeT B € pa3 (e=2,718). Jluneiinsiii K03()(HUITUCHT MOTIIONICHUS BEIPaXKAeTCs B
M~ ! uim B cM~™! B 3aBUCMMOCTH OT TOTO, B KaKMX €IMHHUIIAX M3MEPSAETCS TOJIIUHA
cios |.
YCTaHOBUM CBSI3b  MEXKAY JIMHEHHBIM KO3(PPHUIMEHTOM MOTJIOLIECHUS

BCIICCTBA U ONTUYECKON MJIOTHOCTBIO CIJIOSL 3TOrO BCIICCTBA TOJIITUHBI . U3

OIpCACICHHUA ONTUYCCKOMN MIOTHOCTHU CICaycCT:

A= lg1 =g Do
T D,
Hcnonb3ys BelpaxkeHue (2), uMeeM:
In %2 Z,BIg%S
K== =1
[ToacTaBuB 3HaU€HHE ONTUYECKON MIIOTHOCTH, MOJIYYUM OKOHYATEIBHO:
2,311 ul
U= 7 wiu [l = ﬁ

Bce paccmoTpeHHbIe Bbllle KOAPGUIHMEHTHI SBIASIOTCS (DYHKIUSAMU IJIMHBI
BOJIHBI CBETA. DTa 3aBUCUMOCTD U SIBISAETCS MPUYUHON Pa3IUYHON OKPAILIEHHOCTH
Te. Y OKpalleHHbIX TeJ (B YaCTHOCTH, PACTBOPOB KPACOK) CYIIECTBYIOT IIMPOKHE
MOJIOCHl TIOTJIOLIEHHUS, T.€. YYacTKH CIEKTpa, s KOTOPBIX KO3(PPUIUEHT
NOTJIOIIEHUS. HMEET 3HAYMUTEIbHYI0 BeIWYMHY. JlpyrHme ydacTKuM CHekTpa

MPOITYCKAIOTCS TEJIOM CBOOOJIHO.



B nannoit pabote TpebyeTcs HalTH, B KAaKKX 00JIacTSAX CIEKTpa (MHTepBaiax
JUTMH BOJTH) OKPAIIIEHHBIH PACTBOP WJIM CTEKJIO CHIJIBHO TOTJIONIAET CBET, a B KaKMX
MPOITYCKAET XOPOIIIO.
[IPOM3BOJICTBO N3MEPEHUN
JIist m3MepeHusT 3aBUCUMOCTH JIMHEWHOTO KO3(PHUIIMEeHTa MOTIOMCHUS

BEIIECTBA OT JJIMHBI BOJHBI B TAHHOW pab0Te MCTIONB3yeTcs (poToMeTp.

1 — namma OCBCTUTCIIA,

2 — KOHJICHCOPHAsI JIMH34;

3- HCCIICAYyEMOC BCIICCTBO,

4 — w3MepuTenbHBIH OapabaH, peryTUpYIOLIUHA

BEJIMYMHY OTBEPCTHUS Pa3IBIKHON TuaparMsr;

5 — 00bekTHB;

6 — pomOndeckas mpu3Ma;
7 — CMEHHBIH CBETOPHIBTD;
8 — Oumpmsma;

9 — okymsp;

® — dotoanmementsr; I1 — mpmsma (MCTOMB3YIOTCS

pH (POTOINEKTPUIECKOM CTIOco0e M3MEPEHUH).

Puc. 1. Ontuyeckas cxema ¢poTomeTpa

@OoTOMETP HMEET OCBETUTENb 1, KOTOPBI [JaeT JBa COBEPUICHHO
OJIMHAKOBBIX OTBECHBIX Myuka. [[yuyku cBeTa MpOXOIAT Yepe3 JBE OJUHAKOBBLIE
mIacTUHBl 3, OAHAa W3 KOTOPBIX ABISETCS OecuBeTHOW (HA PUCYHKE HE
n3o0paxkeHa), T.e. HE TMOIJOIIAET CBETa, a JApyras SBJIsSETCS IIBETHOU, T.C.
MOTJIOIIAET CBET B OINPEACIICHHOM CHEKTPAJIbHOM AMana3oHe, B 3aBUCMMOCTH OT
[[BeTa IIJIACTUHKU. VIHTEHCUBHOCTh TIYYKOB YypPaBHUBACTCS IMEpEMENICHUEM
KOHJICHCATOPHBIX JIMH3 2 U MAaTOBBIX paccenBaTesel 0 YCTAaHOBKH IJIACTHH.

[Ipoiins mIAaCTUHBI, CBETOBBIE TMYYKH TMAJal0OT HA W3MEPUTEIbHBIC
muapparmel 4. CreneHb packpbiTus guadparm peryiupyercs OapabaHaMu.
Huadparmpl ciaykat isi CpaBHEHHUSI CBETOBBIX IOTOKOB (MIPOMOPIHMOHAIBHBIM
MOTOKaM CBETOBOM HHEPTUU), OAUH W3 KOTOpeIX - D, mpoxoauT uepes
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MOTJIOIIAOIIYIO TIACTUHY, a Ipyroil - @, yepe3 OeCIBETHYIO HE MOTJIOLIAOIILYIO
MJIACTUHY.

C moMo1p0 CUCTEMBI TTPU3M 6, 8 MyUYKH CBETA HAMPABIISIIOTCS B OKYJSP 9,
IpPUYEM IYyYOK, MPOIIEAIINI JIEBYIO IJIACTUHY, MOMNAJAaeT B MPaBYIO0 YacTh IMOJS
3peHusi, 1 HA0OOPOT, MPABBINA MyYOK — B JIEBYIO YACTh MOJISI 3PEHUSL.

Tak kak B IBETHOW IUIACTUHE CBET YACTHUYHO IMOIJIOMIAETCS, MOJOBUHKHU
MOJISL 3pEHUS UMEIOT PA3IMYHYIO SIPKOCTh. SIPKOCTh MOJIOBUHOK MOHO YpPaBHSTH,
NpUKpBIBas auadparMy ¢ TOM CTOPOHBI, ¢ KOTOpOW HaxXxoAuTcs OecuBeTHas
riactuHa. [Ipu 3TOM CBETOBOM MOTOK YMEHBIIAETCS MPONOPLUUOHATIBHO IJIOMIAIN
muadparmel. [Ipu paBeHCTBE SpKOCTEW TOJIOBUHOK TIOJISI 3PEHMS IUIONIAIN
nuadparmM oOpaTHO MPOMOPIMOHAIBHBI CBETOBBIM MOTOKAaM, MPOIISAIINM Yepe3

IIJIACTHUHBEI.

1 — KOH/ICHCOPHBIE JINH3BI OCBETHUTEILS,; _ : : 6 SEC 7 8
2 — IOBOPOTHOE 3ePKaJio; )

3 — IpeAMETHBINA CTOJHK;

4 — u3mepuTenbHbIe OapabaHsbl,

5 — oTcUeTHBIE NYIIBI;

6 — okyJIsIp;
{ — BBIJIBIDKHAS JTYTIA;

8 — mepekirouaTens CBETOQUIBTPOB;

9 — pBIYAKOK JUIS BKIIOYCHUS OTKIOHSIONICH

IIPU3MBI;

10 - peryasTop YyBCTBUTENBHOCTU

3JIEKTPUUECKON CXEMBI;

11 — perynsaTop Al yCTAaHOBKU «3JIEKTPUUECKOTO

HYJISD».
Puc.2. Bueunuii Bua goromerpa

Ha OGapabanax, peryaupyroomux pacKpbiTUe auadparM, HAHECEHO MO JIBE
IKAJIbl: YepHAsl, YKa3bIBAIOMIash KOA(DPHUITUEHT CBETONPOMYCKaHUS T B MPOIEHTAX,

Y KpacHasi, COOTBETCTBYIOIIAsl ONTHYECKOM IIOTHOCTH | m3Mepsiemoro odpasua.



UtoObl omnpeneanuTh 3aBUCUMOCTh KO3 (UIIMEHTa CBETONPOIYCKAHUS WU
Ipyrux Kod(h(UIMEHTOB OT JJIMHBI CBETOBOW BOJIHBI, B NpHOOpe HUMeeTcs
PEBOJIbBEPHBIN AUCK CO CBETOPHUIBTPAMH 7.

Kaxp1it cBeTOGUIBTP BBIAEISIET U3 CIUIONIHOTO CIIEKTPa UCTOUYHMKA (JIamma
HaKaJIMBAHM) ONPEEIICHHBINA CIIEKTPAJIbHBINA NHTEPBaAJ, KOTOPOMY COOTBETCTBYET

d(bpexTUBHAS JUTMHA BOJIHBI A,g4,.

O¢ddexTuBHON ATUHONW BOJTHBI CBETO(UIBTPA HA3BIBACTCS IMHA BOJIHBI
CTPOTO MOHOXPOMAaTHYECKOTO H3IyYEHUs, KOTOpPOE MPOMU3BOJUT TaKOE IKe
NEHCTBHUE, KaK CIIEKTPabHBIN MHTEPBaI (COBOKYITHOCTD), IPOIYIIEHHbIN JaHHBIM
(GUIBTPOM.

O¢ddexTuBHBIE NIMHBI BOJIH, COOTBETCTBYIOLIUE ONPEAEIIEHHBIM HOMEpam

CBETO(PMIBTPOB, MPUBEACHBI B TabHIIE 1.

Ta6nuna 1

Ne [Bet Asg» HM

1 | KpacHbiii 726

2 | KpacHsrit 665

3 | OpanxeBblii 619

4 | Kento-3eneHbii 574

5 | 3enensiit 533

6 | [omyOoii 496

7 | Cunnit 465

8 | ®duoneToBsIi 432

B paGote TpeOyeTcs omnpeneauth 3aBUCUMOCTh JIMHEWMHOTO K03 duiineHTa
MOTJIONICHHUS [ TIBETHOTO CTEKJIA OT JJTMHBI BOJIHBI.

Jls aToro:

1. BpamienueM peBOJIBBEPHOTO JUCKA B XOJ JIyYEH BKIIOYAIOT CBETODUIBTP

Ne 1.



2. B HpaBBIfI IIYy4OK CB€Ta IOMCIIAIOT HIBCTHOC CTCKJIO, a4 B JIEBBIN —

6CCHBCTHO€ CTCKIIO.

3. IlpaBeiii OapabaH yCTaHABIMBAIOT HA HYJIb MO IIKaJle ONTHYESCKUX

ioTHocTel (KpacHas mkana — J1) wim Ha 100% no uikane npomyckaHui

(uepHas mkana - T).

4. BKJIIOYAIOT OCBETUTENIbL W BpalleHUEM JIEBOro OapabaHa ypaBHUBAIOT

SAPKOCTHU ITIOJIOBUH ITOJIAA 3PpCHUA.

5. CHHMMAaIOT OTCHET MO KPacHO# mmkane /[3 ¥ A7 KOHTPOJIs MO YEPHOi T .

6. 3aTeM CTeKJIa MCHSIOT MECTaMH M IMOBTOPAKOT HU3MCPCHU:A, IIPUYCM

neBblid OapabaH yCTaHABIMBAIOT HA HyJIb, a OTCYEThl CHUMAIOT TIO

npasomy Gapabany. Onpenensior J; (1 T))).

2,3/1

U3 nByx suavenmit /I3 w JIj Haxomar cpesnee, u mo dopmyne Y = 5

HaXOIAT Uy, JJIs TepBoro ¢puibTpa. 31ech | — Tonmuba crekia, KOTopas ykasaHa

Ha CTCHZAC.

AnasnorndHo st GuiabTpa 2, 3, ..., 8 HAXOMAT 3HAYCHUSA Uy, Uy, -, ), -

Pesynbratel cBOIAT B Ta0. 2.

Tabmuma 2

Ne punbTpa

Asgp

7, %

A

r

A

7, %

A

!

Acp

Uy

[Io momy4eHHBIM HOaHHBIM CcTpoAT Tpaduk 3aBucumoctd U ot A. Ilo

TOPU30HTAIBHOM ocH OTKIaABIBAalOT A oT 400 mo 750 HM yepe3 kaxapie 50 HM, 11O

BEPTUKAIBHOM — [ B M

MTOTJIOIICHHUS JAaHHOT'O CTEKJIA.

. Iomyuyennsnii rpaduk sBISETCS KPUBOW CHEKTpa

Takum oOpa3oM, TOTJIOIMICHHE CBETa CBSA3AHO C AJICKTPOIPOBOIHOCTHIO

BEILIECTBA U UMEET CEJICKTUBHBIN (M30MpaTeNbHBIN) XapakTep, TO €CTh Pa3IMuUMO

AJIs pa3HbIX IJIMH BOJIH.
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KOHTPOJIBHBIE BOITPOCHI
Uro Ha3bIBalOT KOA(PUIMEHTaMH CBETOINPOIYCKAaHUS M MOTJIOUICHUS?
OT yero oHU 3aBUCST?
Kax 00bscHsIeTCS MOMIIONIEHUE CBETA TPO3PAYHBIMU TeJlaMU?
[ToueMy NUANEKTPUKH MTPO3PAYHBI, & METAJIIBI HETIPO3PAYHBI?
[ToueMy Men U CHET UMEIOT OeJbIi I[BET?
Brieectu popmymny byrepa-JlamGepra.
Yro HazsiBaeTcs 3¢ (HeKTUBHON JJIMHOM BOJTHBI CBETOPUIBTpA?
Onpenenuts pa3MepHOCTh JIMHEHHOTO KOd(h(PUIIeHTa MOTJIONICHUS.
N300pa3uth rpaduueckd 3aBUCUMOCTh JIMHEHMHOro Kod(duimenta
MOTJIONICHHUs] OT TONIIMHBI CIIOS BEIIECTBa; OT HMHTEHCHUBHOCTH
[a/1al0ILEr0 U3TyYEHUsI.

Haueptuts x0x nydeid B poromerpe.
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