DHIeNbCCKUM TEXHOJIOTHUECKUA MHCTUTYT (puiinan) dheaepaabHOro rocy1apcTBEHHOTO
OI0/KETHOrO0 00pa30BaTEIbHOIO YUPEKACHUS
BBICIIETO 00pa30BaHuUs
«CapaToBCKuid rOCYJapCTBEHHBI TEXHUYECKUN YHUBEpCcUTET uMeHU ['arapuna FO.A.»

Kadenpa «EcTecTBEHHBIX 1 MAaTEMAaTHYECKUX HAYK»

PU3UKA

Meroauyeckue yka3aHus K
BBITIOJTHEHHIO JIAOOpaTOPHOU pabOThI
«M3y4eHune NOIJI0LIEHNS CBETA B dKUAKOCTAX U TBEPABIX TeJIax»

JUISL CTYJICHTOB HAIpPaBJICHUI

09.03.01 «MudpopmaTrKa U BHIYUCIUTEIbHAS TEXHUKA
09.03.04 «IIporpammHasi UHKEHEPHUS»

15.03.02 «TexHonOrHMUECKUE MAIIMHBI 1 000OPYAOBaHUE)

15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTMIECKOCO0ECTIeYeHUE MAIITMHOCTPOUTEIBHBIX
MIPOU3BOJICTBY»

18.03.01 «XuMuueckass TEXHOJIOTHI
23.03.01 «Hedrerazosoe nemno»

29.03.05 «KoHCcTpyHpoBaHUE U3AEIHI JIETKON TPOMBIIIIIEHHOCTH

OYHOU U 3a04HOU (POPMBI 00yUEHUSI
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OCHOBHSBIE ITIOHATHA

Bce pasnooOpaszue Okpacku OKpYKAIOIUX HAc MNPEAMETOB OOBACHSIETCS
SIBJICHUSIMHM OTPaXKEHUSI, MIOTJIONICHHS U PacCESHUSI CBETA.

[TornomieHremM cBeTa Ha3bIBAETCS YMEHBIIEHUE YHEPTHH CBETOBOM BOJIHHBI,
MPOUCXOJIAIEe IO Mepe NPOHUKHOBEHHS €€ BIIyOb BemiecTBa. [lpu
pacnpoCTpaHEHUH B BEIIECTBE CBETOBAs SHEPIHs 3aTPAuMBACTCS HA BO30YKICHHE
KOJICOaHHI AJIEKTPOHOB, KOTOPHIE, B CBOIO OYEpPENlb, BBI3BIBAIOT IOSBIICHUE
BTOPUYHBIX 3JIEKTPOMArHUTHBIX BOJIH TOM K€ YaCTOThI, UTO U IMEPBUYHAS CBETOBAs
BOJTHA. YacTUUHO K€ JHEPrusi KOJIeOaHWUW JJIEKTPOHOB MEPEXOJUT B TEIUIOBYIO
HHEPIUIO JIBXKCHUST aTOMOB.

Bce BemnecTBa MOTyT OBIThH pa3/ie/ieHbI Ha IBE OOJBIIINUE TPYIIIIHI:

1. BemectBa ¢ ManbiM KO3(DPUIIMEHTOM TOTJIOMICHUS — K HUM OTHOCSITCS

JUAJICKTPUKH (CTEKIIO U T.J1.).
2. BemectBa ¢ BechbMa OONBITUM KOA(D(DHUIIMEHTOM TMOTJIONICHUS — K HUM
OTHOCSITCSI BCE MPOBOJIHUKHU (METAJLIIBI).

B nusnexTpukax OTCYTCTBYIOT CBOOOJIHBIE DJIEKTPOHBI, U CBETOBBIC BOJIHBI
MOTYT BBI3BIBATH JIMIIL KOJEOAHMS CBS3aHHBIX B aTOMax »JJIEKTPOHOB. OTU
KOoJIeOaHUsT TPHUOOPETAOT OOJBIIYI0 AMIUIMTYAY TOJBKO B TOM Ciy4ae, €clid
YacTOTa CBETOBOM BOJIHBI COBHAJAe€T C YacTOTOM COOCTBEHHBIX KoJeOaHUI
CBSI3aHHBIX  JJIEKTpOHOB.  [loaTomMy  myisi  JUPJIEKTPUKOB  XapaKTepHa
M30UPATEIBHOCTH TOTJIONIEHUSI CBETA MO OTHOIICHHUIO K 4acTOTe (JJIMHE BOJIHBI).
CrnenoBaTenbHO, TUANEKTPUKHA MOTYT OBITh MPO3PAYHBIMU JIJISI CBETA B IIMPOKOMN
00JIaCTH YacTOT, 32 HUCKJIIOUEHHEM OoJjiee MM MEHEE Y3KHMX YaCTOTHBIX IOJIOC
TTOTJIOIICHUS.

B npoBo/iHHKaX, KaK U3BECTHO, KPOME CBSI3aHHBIX AJIEKTPOHOB, CYIIECTBYIOT
cBOOOAHBIC 3JIeKTpoHbI. 1o mecTBUEeM MoJis Mmajarolieid CBETOBOM BOJIHBI OHU
MPUOOPETAIOT PHEPTHUIO, KOTOPYIO MOTYT 3aTe€M OTJaTh MOHAM KPHCTaJUTMYECKOU
pelIeTKN MpPHU CTOJKHOBEHHWU C HUMH, YTO MPUBOJUT K MPEBPAIICHUIO CBETOBOM

SHEPruu B TEIUIOBYIO, TO €CTh morionieHuo. Kpome toro, kosebaHusi CBOOOIHBIX
2



JIEKTPOHOB ~ NPHUBOJAT K  BO3HUKHOBEHUIO  HMHTEHCUBHOM  OTpaKEHHOU
AJIEKTPOMArHUTHOW BOJIHBI, MpHUaoLIel MeTaiaM ux Oneck. [loaTomy meTanibl
HEIPO3PayuHBbI.

Ecnu B KaKOM-TO BEIIECTBE HE MPOUCXOIUT HH IMOTJIOIIECHHS, HU PACCESHUS
Jqy4eil, TO CBET CBOOOJHO NMPOXOJUT CKBO3b Takoil maTepuan. Takoe BELIECTBO
ABJsieTCss OECIBETHBIM (BO3MyX, 4YHMCTas Boja). Takum o00pa3om, OecClBETHBIC
IIPO3PAYHBIE TEJIA XAPAKTEPU3YIOTCS MaJbIM IOTJIOIIEHHUEM W3 BUIUMON 4YacTu
CIEKTPA, OJHAKO MOTYT MPOSBIATh CUIBHOE NOIJIOUIEHHE YJIbTPA(PHUOIETOBBIX U
UH(PaKPACHBIX JTydeil.

Ecnu nponcxoIUT CUIBHOE pacCestHUE JIy4Yel U HET 3aMETHOTO MOTJIOIIECHHUS
B 00J1aCTH BUJIUMOTO CIIEKTpa, TO MaTepuai OyeT 0enabiM (CHET, Me).

Marepurai, XOpowo OTpakarloOIUW KpPacHbIC JIydd W TOTJIOIIAIOLIMNA BCE
paccestHHbIe, Oy/IET BBITJISAAETh KPACHBIM B OTPaKEHHOM CBETE.

[{BeTHBIE TTPO3paUHbIe TeJa OOHAPYKUBAIOT U30UPATEIBHOCTD MOTJIOMICHHUS
B oOyiacTu BUIUMBIX Jydeil. Hampumep, eciu Marepuan XOpoIIo MHPOIMYyCKaeT
KpacHble JIydd U TOTJIOIIAET CHHHE, 3€JeHble U (PUOJIETOBBIE, TO OH OyJeT
IIOKa3bIBaThCSl KPACHBIM HA ITPOCBET, TO €CTh B IPOXOJSIIEM CBETE.

KonuyecTBeHHO OTpakeHHE, MOTJIOUIEHUE W MPOIYCKAHHE CBETa TelaMH
XapaKTEPU3YIOTCSI COOTBETCTBYIOIIMMHU KO3 (HULIMEHTAMH.

[Ipeanonoxum, He TENIO MagaeT CBETOBOM moTok sHepruu P,. Yacte 3TOrO0
noroka @, orpakaercs oT Tena, yacth P, mornomaercs, yacte P npoxoauT
CKBO3b TE€JIO M pacmpocTpansercs aanbiie. HazoBeM K03 puIeHToM oTpaskeHus

TE€Ja OTHOIICHUE MOTOKA CBETOBOM OHCPIruu (Dp, OTPAXKCHHOI'0O JAHHBIM TCJIOM, K

notoky @, ynapiiemy Ha HEro:

p=p
D,
AHaI0rn4HO BBeIeM KO3 (GHUINCHTHI TOTJIOMCHUS & ¥ TIPOITYCKAHHUS T'
a = (Da T = CDT
_Oa  _On
D, D,

Ha ocHOBaHuM 3aK0OHa COXPAaHCHHUH SHCPTHUH 3aITUIICM:
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@, =CDp+CDT+CDa.
PaznenuB 06e yactu 3Toro paBeHcTBa Ha Dy, moTydnM:
LB, P O
D, @y Dy
oTkygap +a +17=1.
Koapdpummentst p,a u T sBasOTCA Oe3pa3sMEepHBIMH  BEJIMYMHAMH U
BbIpaxaroTcsi 00b14HO B miporieHTax ot 0 g0 100%.
[Iponyckanue cBeTa CJOE€M BEIIECTBA OMNPEACIICHHOW TOJIIMHBI WHOT/AA
XapaKTepu3yeTcss ONTHUYECKOW IIOTHOCThIO dtoro cios JI.  Onrtuyeckoi

IINIOTHOCTBIO CJIO0A BCIICCTBA HA3BIBAIOT I[GCHTH‘-IHLIﬁ J'IOFapI/I(bM BCJINYHHEBI,

oOpaTHOM KO3(PPHUIIHEHTY MPOIMYCKAHUS CIIO:

A=lg=

Ecnu cnoii mosiHOCTBIO ponyckaeT ceeT, To0 T = 1,a /| = 0.

IIpu cTtpemiiennu T K HyJt0 [l cTpeMHUTCS] K OECKOHEYHOCTH.

Onruueckas TIOTHOCTH CJIOSI BEIIECTBA 3aBUCHT HE TOJBKO OT CBOMCTB
CaMOro BELIECTBA, HO M OT TOJIUUHBI CJ0sA. JUISI XapaKTEpUCTHKH IOTJIOLICHUS
CBETa CAMUM BEIIECTBOM BBOJIAT JUHEHHBIN KOI(PPUITUEHT OTIOMIECHUS [U.

ITycth Ha cioit BemecTBa TOIIMIMHOM | MagaeT motok cBeToBOi sHEprun D).
OmBIT MOKa3bIBACT, YTO U3MEHEHHE MOTOKA B TOHKOM ciioe dl mponopiuoHaibsHO
TOJIMHE 3TOTO CJIOS U BEIUYMHE OTOKA!

dq)a = —,qu)adl, (1)

rJe [ — MOCTOSAHHAsA, 3aBUCSIIIAsA TOJIBKO OT CBOMCTB BELIECTBA, HA3bIBA€Masi

JUHEHHBIM KO3 PHUIIMEHTOM MOTJIOMICHHUS.

Haiizem BenuuuHy noTOKa CBeTOBOWM »Hepruu P, mpoieamero ciaou

BemecTBa ToiammHoi | IIpommTerpupyem (1), mpeaBapuTensHO —pasieivB
IIEpEMEHHEIE:
D l
j dd, j il
o, H
d, 0



B pesynbrare nosmyyum:
In®, — In®, = —ul, (2)
OTKyJ1a

O, = Gye M, 3)

ITocneqnee cooTHOlIEHHEe HOCUT Ha3BaHue 3akoHa byrepa-JlambGepTta. [Ipu

' 1 Qg
TONIIHUHE cjios [' = — monyuum o = L.
u

T
Takum o6pa3zom, JTUHEHHBIH KO3()PHUIMEHT MOTIIOMICHUS [ €CTh BEJIMYHHA,
oOparHasi TOJIIUHE oS |, IPU IPOXOXKICHUH KOTOPOTO IMOTOK CBETOBOW SHEPTHH
yObIBaeT B € pa3 (e=2,718). JluneitHpiii K03()(PHUIMEHT MOTJIOMIECHUS BEIPAKACTCS B
M~ ! umu B cM™1 B 3aBHCHMOCTH OT TOTO, B KAKMX €IMHMIAX U3MEPSETCs TOJILIMHA
ciost .
YcTaHOBUM CBSI3b  MEXAY JIMHEWHBIM KOA(D(PHUIIMEHTOM MOTJIOMICHUS

BEIIECTBA M ONTUYECKON INIOTHOCTBIO CJIOS HTOro BemiecrBa ToamuHbl |. U3

OIIPCACIICHUSA ONTUYCCKON MJIOTHOCTHU CICaycCT:

1 D,
A=lg—=lg >,
Ncnonb3yst BeIpaxkeHue (2), uMeeM:
ln%ﬁ 2,31g%2
S R
[ToacTaBuB 3HAUYEHWE ONTUYECKOM TUIOTHOCTH, MOJTYYUM OKOHYATEIHHO:
2,311 ul
U= 7 wiu [l = 2,—3

Bce paccMoTpenHbie Bbllie KO3(QQUIIMEHTHI SBISAIOTCS (DYHKUMUAMU ATUHBI
BOJIHBI CBETA. DTa 3aBUCUMOCTH U SBJIACTCS MPUUMHON PA3TUYHON OKPaIIeHHOCTH
TeJ. Y OKpAIICHHBIX Tell (B YaCTHOCTH, PAaCTBOPOB KPACOK) CYIIECTBYIOT IIMPOKHUE
MOJIOCHl TOTJIOLIEHUs, T.€. YYaCTKHU CIIEKTpa, i1 KOTOPbIX Ko3(duimeHt
HOTJIOIIEHUS] MMEET 3HAYUTENbHYI0O BelIM4YuHY. Jlpyrue ydyacTKU CIEKTpa

MIPOMYCKAIOTCS T€JIOM CBOOOIHO.



B nannoii pabote TpeOyeTcst HaliTH, B KAKUX 00JIAacTAX CEeKTpa (MHTepBaIax
JUTMH BOJIH) OKpAIIEHHBIM pacTBOP MJIM CTEKJIO CHIIBHO TOTJIONIAET CBET, & B KAKUX
IPOIYCKaeT XOPOLIO.
[IPOM3BOICTBO UBMEPEHUN
Jlnst u3MepeHusl 3aBHUCHUMOCTU JIMHEHHOTro Ko3((duIuMeHTa MOrJIOomEeHHs

BEILECTBA OT JJIMHBI BOJIHBI B TAHHOW paboTe Ucnoiib3yercs poromerp.

1 — mamIia OCBETUTEIS;

2 — KOHJICHCOPHAsI JIMH34;

3 — HcenemyeMoe BEIIeCTBO;
4 — wu3MepHUTeNIbHBIA OapabaH, peryJIHpYHOIIUN

BEJIMYMHY OTBEPCTHS Pa3ABIIKHON TuadparMsr;

5 — 00beKTHB;

6 — pomOnveckas npu3Ma;
7 — CMEHHBIH CBETOQUIBLTD;
8 — ounpuszma;

9 — okysIp;

@ - dorosnementsr; Il — mpusma (Mcmonb3yroTcs

npu HOTOINEKTPUIECKOM crioco0e H3MEpEHUi).

Puc. 1. OnTrueckas cxema poromerpa

DoTOMETp HMEET OCBETUTENb |, KOTOPBI JaeT JBa COBEPLICHHO
OJIMHAKOBBIX OTBECHBIX Iydka. [[ydyku cBeTra mpoxoasT uepe3 ABE OJMHAKOBbBIC
IUTACTUHBI 3, OJHAa U3 KOTOPBIX SBIAETCA OECUBETHON (HAa PpHUCYHKE HE
U300pakeHa), T.€. HE TOIJIOLIAeT CBeTa, a Jpyras sBISETCS IIBETHOM, T.e.
MOTJIOUIAET CBET B ONPEACIICHHOM CIIEKTPAJIbHOM AMAIAa30HE, B 3aBUCUMOCTH OT
LBETAa IUJACTUHKU. VIHTEHCHBHOCTh IIyYKOB YpPAaBHUBAETCA II€PEMELIEHUEM
KOHJICHCATOPHBIX JINH3 2 U MAaTOBbIX pacCEUBATEIIEH O YCTAHOBKH IUIACTHH.

[Ipoiing mNIAaCTUHBI, CBETOBBIE IMYYKH MaJalOT HA U3MEPUTEIIbHBIC
muapparmel 4. CreneHb packpelTus auadparM peryiaupyercs OapabaHamu.
Juadparmbl ciyxaT JJIsi CPaBHEHHS CBETOBBIX IMOTOKOB (MPONOPUUOHATBHBIM

MOTOKaM CBETOBOM JHEPruM), OJWH M3 KOTOphiX - P, mnpoxoguT uepes
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MOTJIONIAIOIIYIO IIACTUHY, a Ipyroil - @, yepe3 OeCBETHYIO HE MOTJIOMIAOIIYIO
MJIACTUHY.

C nomouipl0 CUCTEMBI TPU3M 6, 8 MyUYKH CBETA HAMPABIAKOTCS B OKYJISp 9,
MpUYEM IMYYOK, NPOLIEAIINN JIEBYIO MJIACTUHY, MONAJAeT B MPABYIO YaCTh MOJIA
3peHHUsl, U HA0OOPOT, MPaBbI MYYOK — B JIEBYIO YACTh MOJISI 3PCHHUSL.

Tak kak B LBETHOM IUIACTMHE CBET YACTUYHO MOTJIOLIAETCS, MOJOBUHKHU
MOJISl 3pEHUS UMEIOT PA3JIMYHYIO APKOCTh. SPKOCTh MOJOBUHOK MOKHO YPaBHSATb,
NpUKpBIBas AuapparMy € TOH CTOPOHBI, C KOTOPOWM HAXOIUTCA OeclBeTHas
mactuHa. [Ipyu 3ToM CBETOBOM MOTOK YMEHBIIAETCS TPOMOPUUOHAIBHO TIJIOMIAIN
muadparmel. [Ipu paBeHCTBE SIPKOCTEH TOJIOBUHOK TIOJS 3PEHUS TUIOMIAIN
nuagparm o0OpaTHO MPOMOPLMOHATIBHBI CBETOBBIM MOTOKAM, MPOUIEANIUM Yepes3

IIJTaCTHUHBI.

1 — KOHJOEHCOpHBIE TUH3BI OCBETUTEIIS;
2 — IOBOPOTHOE 3€PKaJo;

3 — MpeaIMETHBIN CTOJHK;

4 — m3mepuTenbHBIC OapabaHkbI;

5 — oTcuerHbIe TyTIHL;

6 — okyIsp;
7 — BBIABIDKHAS JIYTIA;

8 — mepekrouarens CBeTOQHILTPOB;

9 — pBIYAXKOK /S BKIIOYEHHS OTKIOHSONIEH
IIPU3MBI;
10 - peryusaTop YyBCTBUTEJIBHOCTU

3JIEKTPUUECKON CXEMBI;

11 — perynsTop A yCTAaHOBKU «3JIEKTPUUECKOTO

HYJIS».
Puc.2. Buemnuii Bug otomerpa

Ha Gapabanax, peryjaupyromux pacKpbiTue AuadparM, HAHECEHO IO JIBE
HIKaJIbl: YepHasl, yKa3bIBaIOMIasi KOA()PUIUEHT CBETONPONYCKaHUsl T B MPOIEHTAX,

M KpacCHas, COOTBCTCTBYIOII A ONTUYECKON MJIOTHOCTH I[ HU3MEPSACMOro 06pa3ua.



YtobObl ompenenanTb 3aBUCUMOCTh KO3 (UIMEHTa CBETONPONMYCKAHUS WM
Ipyrux Ko3((UIHUEHTOB OT MAJUHBI CBETOBOM BOJIHBI, B MPUOOpE HMeeTCs
PEBOJILBEPHBIN JTUCK CO CBETOMUIBTpaMH 7.

Kaxxnpiit cBeTOQMIBTP BBIJEISIET U3 CILUIOIIHOTO CIEKTpa UCTOYHUKA (J1aMIia
HaKaJMBaHUs) ONPENEICHHBIN CIIEKTPAJIbHBII UHTEPBAJ, KOTOPOMY COOTBETCTBYET

3 pexTUBHAS JUTMHA BOJIHBI Ay,

O¢ddexTUBHON ATMHONW BOJHBI CBETO(PUIBTPAa HA3bIBACTCS JJUHA BOJIHBI
CTPOr0 MOHOXPOMATHYECKOIO H3JIYYEHHs, KOTOPOE TIPOU3BOAUT TaKOE IKe
JEHUCTBUE, KaK CIIEKTPAJIbHBI MHTEPBaI (COBOKYITHOCTb), IPOIYILIEHHBIA JaHHBIM
bUIBTPOM.

O¢ddexTuBHBIE ATUHBI BOJIH, COOTBETCTBYIOIINE OMPEIEICHHBIM HOMEpaM

CBETO(PUIBTPOB, MPUBEEHBI B TaOHIE 1.

Tabmuna 1

No [BeT Asp» HM

1 | KpacHsrit 726

2 | Kpacubrit 665

3 | OpamxeBslii 619

4 | Kento-3eneHbii o574

5 | 3enensiit 533

6 | [omyGoit 496

7 | Cunuit 465

8 | ®uoneToBsIit 432

B paGote TpebyeTcsi omnpenenuth 3aBUCUMOCTh JIMHEHHOTO Kod(dduinenta
TIOTJIONICHMSI (L IIBETHOTO CTEKJIA OT IJIMHBI BOJIHBI.

Jls aToro:

1. BpaieHnueM peBOJIbBEPHOTO AMCKA B X0/ JTy4Yeil BKIIOYAIOT CBETODHUIBTD

Neo 1.



2. B mpaBplii TydoK CBeTa MOMEMIAIOT IBETHOE CTEKJIO, a B JIEBBIA —

O€ecCIBETHOE CTEKIJIO.

3. IlpaBbiii OapabaH ycTaHaBIMBAIOT HAa HYJb [0 IIKajJ€ ONTHYECKUX

mioTHocTel (kpacHas mwkana — /[) mam Ha 100% o mkane nponyckaHui

(uepHas mkana - 7).

4. BkIIIOYalOT OCBETUTENb W BpalllEHUEM JIeBOro OapabaHa ypaBHUBAIOT

SIPKOCTH ITOJIOBUH IT10JIA 3PpCHUA.

5. CHMMAIOT OTCYET IO KpacHo# mKaie /Ij 1 /Uit KOHTPOJIsA M0 YePHOH T; .

6. 3areM cTekiia MEHAIOT MECTaMH M TOBTOPSIIOT W3MEpPEHHs, IpUYEM

JICBBIN 6apa6aH YCTaHABJIMBAIOT Ha HYJIb, a OTCYCTbI CHHUMAIOT II0

npasomy 6apabany. Onpenensior [3, (u T})).

N3 aByx 3HaueHuUi 'a;h u ,Z[j{lﬂaxoz[m cpenHee, U no gopmyne U =

2,3/]
l

HaXOIAT Uy, JJIs TepBoro ¢puibTpa. 31eck | — Tonmuba crekna, KOTopas ykasaHa

Ha CTCHAC.

AHanoru4Ho jyis puibtpa 2, 3, ..., 8 HAXOAAT 3HAYCHUS Pays Bags e r Hag-

Pe3ynbpTaTel cBOIAT B Ta0M. 2.

Tabmuma 2

No punbTpa

A

7, %

A

14

A

7, %

A

!

Acp

Uy

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

TOPU30HTAIBHOM ocH OTKIaAbIBaloT A oT 400 1o 750 uM yepe3 kaxasie S0 HM, IO

) -1 ) )
BepTUKAIbHOM — p B M . [lomydyeHHbId Tpaduk sBISE€TCS KpPUBOWU CIIEKTpa

IOIJIOICHUA JAaHHOT'O CTCKIIA.

Takum O6p330M, IOrJIONICHHUEC CBCTA CBA3AHO C JBJICKTPOIIPOBOJHOCTHIO

BEIIIECTBA U UMEET CEJEKTUBHBIN (M30MpaTelibHbIN) XapakTep, TO €CTh Pa3IudruMO

AJIs1 pa3HbIX JJIMH BOJIH.



O N o a bk~ DD

KOHTPOJIbHBIE BOITPOCHI
Uto Ha3pIBalOT KOA(PGUIIMEHTAMH CBETONPONYCKAHUS W TIOTJIOMICHUS?
Ot yero oHu 3aBUCST?
Kax 00bscHsIETCSI TOTJIOIIEHUE CBETa TPO3PAYHBIMU TeIaMu?
[Touemy qUANEKTPUKU TIPO3PAYHBI, @ METAJUIbl HEMTPO3PAYHBI?
[ToueMy Men U CHET UMEIOT OeJIbIi 1IBET?
Briectu popmyny byrepa-JlamOepra.
Urto HazbiBaeTcs 3G (PEKTUBHOMN JJIIMHOU BOJIHBI CBETOPUIBTpA?
Onpenenuth pa3MEepHOCTh JIMHEWHOTO KO3 PHUITUEHTA TOTIOMICHUS.
N300pa3uth Tpaduueckd 3aBUCUMOCTb JIHMHEHHOTO KO3 duIlieHTa
MOTJIONICHWSI OT TOJIIIMHBI CJIOSI BEIIECTBAa;, OT HWHTEHCHUBHOCTH
MaJIAI0IIET0 N3ITYICHHUS.

Haueptuth xo1 1ydeit B poromerpe.
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