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BBenenue

BaxxHbIM  3JeMeHTOM ~ y4eOHOro  mpolecca  SIBJISETCS  BBINOJHEHUE
nabopaTOpHBIX pabOT, KOTOPHIE TMO3BOJSIOT CTYJIEHTaM HE TOJIBKO 3aKPEMHTh
TEOPETHUECKUE 3HAHMS, HO U HAYYUTHCS CAMOCTOSTEIHHO MX MPHUMEHSIThH B PaMKax
perieHus: y4eOHbIX IPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4.

JlanHoe mMocoOme SBISIETCS PYKOBOACTBOM JIJISi TIOATOTOBKH M BBITIOJHEHUS
nabopaTopHON paboOThI, MENb KOTOPOM — H3YyYEHHUE TEOPUU U TPHOOpETCHHE
MPAaKTUYECKUX HABBIKOB €€ TMPUMEHCHHUS B paMKaxX IUCHUIUIMHBI «Du3uka» 110
pazneny «Ontuka. CBETOQUIBTPHIY.

B pykoBOACTBE U3NIOXKEHBI: LI€Tb U TEXHUYECKOE OCHAIlEHHE JTaOopaTOpHOM
paboTbl, OCHOBHBIE TEOPETUUYECKHUE CBEACHHMS, OIMCAHUE SKCIEPUMEHTAIBHON
YCTAaHOBKHU, TEOPHUS U METOJIMKA MPOBEICHUS HKCIIEPUMEHTA, MOPSAOK BHITIOJHEHUS
paboThl W 00pabOTKU pPE3yNbTATOB, MPUBEJACHB KOHTPOJIBHBIE BOIPOCHI U
oubrorpaduuecKuii CrucoK.

B mporecce BbIoNHEHUS J1a0OpaTOpHOM paOOThl CTYJIEHTHI H3y4arOT
(bu3uYeCKre OCHOBBI JIEUCTBUS MOHOXPOMATHYECKUX CBETO(PUIBTPOB, MPUOOPETAIOT
MPAaKTUYECKUE HABBIKM  HUCCIEAOBaHUS aOCOPOIMOHHBIX  CBETOPWIHTPOB U3
IPO3PAYHBIX MAaTEPUATIOB.

[InanupyemMas TpyJOEMKOCTh JIa0OpAaTOPHOM pabOThl COCTABIAET YEThIPE

AKaJCMHNYCCKHUX Yaca.



1 Hesanb padoTbI

O3HakoMJIeHHE C OPUHLKAIIAMH  JICUCTBUSA MOHOXPOMAaTHYECKUX
CBETO(MMIBTPOB. ODKCINEPUMEHTAFHOE M TEOPETHYECKOE OIpPENelIeHne OCHOBHBIX
XapaKTePUCTHK  aOCOpPOIIMOHHBIX ~ MOHOXPOMATHYECKUX  CBETOPWIBTPOB U3

MIPO3PAYHBIX MATEPUATIOB.

2 TexHn4eckoe OCHalIeHUE PadOTHI

B xozxe BbIMOMHEHUS SKCHEPUMEHTAILHOM 4YacTH pPaOOThl HMCHOIB3YIOTCS
cleAyIoIIMe TPUOOPHI U TPUHAICKHOCTH:

- (OTO2JIEMEHT;

- HabOp CBETO(PUIIBTPOB;

- MEKPOAMITIEpMETP;

- OIIpaBa IJId q)OTOBHeMeHTa.

3 OCHOBHbBIE T€OpPeTHYECKUE CBEAeHUS
3.1 MoHoxpoMaTH4YeCKHe CBeTO(UILTPbI

Bonblioe 3HaueHue B ONTUKE UMEET MpodiieMa MOHOXPOMATU3AlMU CBETA, TO
€CTh BBIJCJICHUE ONPEACICHHOTO HWHTEpBaja JUIMH BOJIH. CpaBHUTEIBHO Y3KHE
CHEKTpajbHble  OOJACTH  M3IYYEHUSI  MOXKHO  BBIACIWTH C  MOMOUIBIO
MOHOXPOMAaTHYECKUX CBETO(PHUIBTPOB.

MoHoxpoMaTUuecKuii  CBETOMUIBTP NPEACTaBIAET COOOM  ONTHUYECKHU
OJTHOPOJIHYI0 TOHKYIO MpPO3padyHyI0 Cpely, OKpAalleHHYI0 B KakOH-1HOO IIBET.
JleiicTBre cBeTOMUIbTPA 3aKIHOYAECTCA B MOTJIOUMIEHMM M NPONYCKAHUM ILIBETHBIX
Jy4ey U3 MaJaroliero CBETOBOro IIOTOKA B 3aBUCUMOCTU OT CBOErO CTPOEHUs, TO €CTh
B M3MEHEHHM CHEKTPAJbHOTO COCTaBa CBETOBOIO TIOTOKAa U OCIaOJEHUH €ro
MHTEHCUBHOCTH 0€3 u3MeHeHus ¢(opmbl ero ¢ponra. Tak, Hampumep, KeNTbIH

(GUIBTP MPOMYCKAET KENThIC JTyUH CBETA, 3aJIePKUBAst JPYTUe JJIMHBI BOJH.



JIHeBHOW WM COJHEYHBIN CBET MPEACTaBIsIeT cOO0M HAOOp AJMH A BOJH B
nuanazoHe ot 380 mo 760 HM. DTO BHIUMBIA CHEKTP 3JIEKTPOMArHUTHOIO
M3ITy4CHHS, BKIIIOYAIONINIA B ce0s ceMb IIBETOB «panyrm» (Tadmuma 1). OH sBisercs
CIUIOLIHBIM, TO €CTh BCE JJUHBI BOJIH MEPEXOISAT IpYyr B Apyra 6e3 mpobenos, a
rpaHMIbl MEXIy LBETaMH He oOIpenesieHbl. /[HeBHON CBeT He HCKakaeT IIBET

IMpCaAMCTOB.

Tabmuua 1 — I'paHuIBl y4acTKOB XapaKTEpPHBIX LIBETOB CIUIOIIHOTO BHIMMOIO

CHeKTpa
Hauano yyacrtka — Konen yuactka —
LBer

JUTMHA BOJIHBI, HM JUTHHA BOJIHBI, HM
KpacHbrii 760 620
OpanxeBblii 620 590
JKenreri 590 560
3eNeHblit 560 500
["omy6oii 500 480
Cunuit 480 450
DHOIETOBBIM 450 380

HckyccTBeHHBIE HCTOYHHUKHM CBETA M3IIYYAIOT ONPEEICHHBIA HA0Op UTMH BOJTH
B 3aBHCHUMOCTH OT CBOETO CTPOCHMS WJIM TPHWHIIUIA MOJydeHus cBeta. Hampumep,
JIaMTTbl HaKaJMBaHUS M3Ty4alOT B OOJIbIIEH CTETNICHW IJIMHHBIC BOJTHBL OOMydcHHE
MMOBEPXHOCTU TOJILKO OMpPENEIEHHBIM HA0OPOM IJIMH BOJIH BJIMSIET HA BOCTIPUATHE
YEIIOBEKOM IIBETa 3TOH MOBEPXHOCTH, XOTS BEIMYUHBI JUTMH HM3Ty9acMbIX BOJIH HE
u3MeHstoTcss. B Tabmmiie 2 mpuBENEHBI TPUMEPHl  BIUSHUS —~ HCTOYHUKA
HMCKYCCTBEHHOTO CBETa Ha I[BETA: KaKWe-TO I[BETAa IMOAYECPKUBAIOTCSA, KaKHUE-TO
WU3MCHSIFOTCH.

JIr000i1 IBETOBOI TOH MPEACTABISAET COO0M HAOOp JUTHMH BOJH C mpeobiagacm
OJTHOTO WJIM HECKOJIBKWX 3HAYCHH, 9TO B UTOTE M JAcT TOT OTTCHOK. Hampumep,
TEMHO-KPaCHBIA W CBETJIO-KPACHBIN 3TO IIBETA, B KOTOPBIX €CTh BCE I[BETA PAAyTH, HO
Cc mpeoliamaHreM IIWHHOBOJHOBOW YacTH CIEKTpa, TOJBKO ITH KpAcCHBIE I[BETa

OTJIMYAOTCA  HUHTCHCHBHOCTHIO BCEX  BOJIH!: TEMHBIN OKpaCc —  MCHbIIAad
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HMHTCHCHUBHOCTD, CBETIBIM — Oonbinasg. A B SPKO-KpaCHOM HHTCHCHUBHOCTHL BCCX

JPYrUX LBETOB BO MHOI'O Pa3 MEHbIIE KPACHOTO.

Ta6J'II/IHa 2— HpI/IMCpLI N3MCHCHUS BOCIIPUATHSA YCITIOBCKOM IBCTA B 3dBUCUMOCTHU OT

HCTOYHHKA NCKYCCTBCHHOI'O OCBCUICHHA

Tun nammnel ITomuepkuBanue M3menenune nBera auia
1IBETa YEJI0BEKa
Jlamria HakaMBaHUS KpacHpiid, Pymsnsii,
OpPaH>KEBBIM, JKEITHIN YKEITOBATHIN
JIroMmuHECLIEHTHBIE Cune-duoneToBbIit CHHIOLIHBIN

JJaMIIbl THCEBHOT'O CBCTA

Harpueas namna Kpachpiii, ZKenrosaro-
JKEJITBIN, OPAHKEBBII OpaHXEBbIN
MeTannorajoreHHbIE JIaMITbI Bce B EcrecTBeHHbIN

PaBHOM CTENECHU

Korna cBer nmeer ABHO BBIPAKEHHBIN IIBETHOM OTTEHOK, TO B €r0 U3JIyYCHUU
npeo0IaiaT Jydd OMNpPEACICHHOW JIMHBI BOJIHBI. [[BeTHBIC Jy4H, HAa KOTOpPHIC
pasnaraeTcsi 6elbIil CBET, MOKHO BHOBBH COOpaTh, CMENIATh C TIOMOIILIO0 TPEXTPAHHOM
MPU3MBI U TIOTYYUTh Oeibiii cBeT. Ho 17151 3TOro HET HEOOXOAUMOCTH B ONTUYECKOM
CMEIIEHNUH BCEX CIIEKTPAJIbHBIX JIyYeH, JOCTATOYHO CMENIATh B PABHBIX KOJIMYECTBAX
KpacCHBIM, 3€JIEHbIA U CHHUWA. DTH [IBETA HA3bIBAIOTCSI OCHOBHBIMU.

To4HO Tak ke Oemblii CBET BOSHUKAET, €CJI 3€JICHBIN JIOTOTHUTh MyPITYPHBIM,
a KpacHbIi — roiayOsiM. [losToMy romyOol, myprnypHBIM U €lle >KEIThI Ha3bIBAIOT
JTOTIOJTHUTENIbHBIMU LIBETAMH, a Tapbl IBETOB, MPU CMELMICHUU KOTOPBIX BO3HUKAECT
OeJbIil CBET, — B3aMMHO JIOTIOJTHSIOMIMMU: OHU JIOTIOJIHSIOT OJMH JAPYTOro 10 Oenoro.
B3auMHO [OMONHSIOMIMMHU  SIBJISIIOTCS,, Hampumep, KpacHeli (670 HM) U
roayooit (495 um), xenteiit (370 uM) u cunmii (450 HM), TO eCThb MaKCHMAaJbHO
yucThlii TOH. CyIIECTBYIOT M JIpyTHM€ MHOTOYHMCIIEHHBIE Mapbl, KOTOpPbIE IPHU

OnpeeIeHHOM COOTHOLIEHUH SIPKOCTEN 00pa3yroT Oelbli CBET.



[IpakTka mnpuMeHeHUs CBETOGUIBTPOB M Oasupyercs Kak pa3 Ha
CYLIECTBOBAHHH JIOTOJHUTENBHBIX 1BETOB. L[BeTHBIE CBETODHUIBTPHI UCMONIB3YIOTCS
B Tmpoiiecce 00paboTku (oTomaTepuanoB, KOTAa JUIsl TMOJYy4YEHHUs, HaIlpumep,
KpacHOTO, 3€JICHOTO WJIM OPAHXKEBOTO CBET OT JIaMITbl HAaKaJMBaHUS MPOIMYCKAaeTCs
4yepe3 COOTBETCTBYIOIIME IO LBETY CBeTOMUIbTpbl. B Tearpe nns mosydeHwHs
Pa3IUYHBIX [BETOBBIX 3(P(HEKTOB HA CHEHUYECKOM IUIOMIAJKE CBET MPOKEKTOPOB
TaK)Ke MPOIMYyCKAaeTCs Yepe3 LIBETHbIE CBETO(MUIIBTPHI.

CnocoOHOCTh CBETOGUIBTPA B PA3HOM CTEMEHU MOTJIOMIATh WM MPOIYCKATh
pa3JIMuHbIC I[BETOBBIC JIyYd HAa3bIBACTCS W30UpPATEIbHON CIIOCOOHOCTBHIO, WU
n30uparenbHbiM jaelicTBueM. OHO MOXET MPOCTUPAThCS KaK Ha IIMPOKYI0 001acTb
CIIEKTpPa, TaK U Ha JOCTATOUYHO Y3KYIO.

XapakTepucTUKy M30MPaATEIbHOTO IEHCTBUS CBETOPHIBTPOB MOKHO CBECTH K
TpPEM TPaBUIIAM:

1) Bce CBETOQWIBTPHI TMMOYTH OECHPENATCTBEHHO IPOIMYCKAIOT JIy4H,
MOJIHOCTHIO MJIM YACTUYHO COOTBETCTBYIOIIME MX OKpPAcKe WIIA COCTABIIAONINE ee (Ha
OTIEeYaTKe 3TU 1BETA BCET/Ia HauboJiee CBETIIbIC);

2) KaxAbld  CBETOQWUIABTP YACTUYHO WM  TOJIHOCTBIO  TIOTJIONIACT
JIOTIOJTHUTENIbHBIE K €r0 OKpacKe IBeTa (Ha OTIeYaTKEe OHU MEPENaroTCsi TEMHBIMU
TOHAMH);

3) moTOK Oenoro cBera, MPOWI Yepe3 CBETOPHILTD, U3MEHSET CBOM CIIEKTP U
MIPUHUMAET I[BET CBETODUIIBTPA.

OmHaKO 3TH OIEHKW MPUOIU3ZUTEIBHBI U HE TO3BOJSIOT IMOJYYUTH TOYHOTO
NPEICTABICHUS O  CIEKTPaJbHOW  XapaKTepUCTHUKE  CBETOQWIBTPA,  €ro
n3buparenbHOM JeiicTBuu. Hampumep, cuamii cBeTOMGUIBTpP, Ka3al0Ch ObI, TOJDKEH
NpOMycKaTh TOJBKO CHHHUE JYYH, HO B JCWCTBUTEIHHOCTH MPOMYCKACT M OOJIBIIYIO
9acTh KpacHbIX. [lodTomMy miis Kakaoro wmarepuaia CBETODUIbTpa CTPOSTCS
rpaguyecKkue 3aBHCHUMOCTH €ro TOTJOomeHus (PUCYHOK 1) WM TpOIyCKaHUS
(pucyHOK 2) OT JJIMHBI BOJHBI WJIM YacTOThl V CBETAa, KOTOPBIE HATJSIHO NalOT

MpEeICTaBICHUE O BO3MOXKHBIX I[BETaX, KOTOPbIE OYAYyT MOMy4aThCs OCae PUIbTpa.



noziouienue

J A

Pucynok 1 — IIpumep 3aBUCHUMOCTH HOTJIONICHUS
CBETO(MIBTPA OT JITUHBI BOJHEI

nponyckanue

Jimax

Pucynok 2 — [IpuMep mosochl MpOIyCcKaHus
CBETOMIBTpA

3aBUCHMOCTH TIOTJIOIICHUS W TIPOITYCKAHUSI UMEIOT MPAKTHYECKH OJTMHAKOBBIN
BH/I, HO OTJIMYAFOTCS 110 IPUHITUITY TTOTYYCHUS.

K oOCHOBHBIM XapaKTepUCTUKaM CBETOPWIBTPOB OTHOCSTCS CIEIYIOITUE
BEJTNYNHBI.

1. CoexTtpanbHas IIUpPUHA TIOJIOCHI TMPOMYCKaHUsS, paBHAs IIUPHUHE
CHEKTPaJIbHOTO WHTEpBaJa, Ha TPaHUIAX KOTOPOTO WHTEHCHBHOCTH MPOIIEAIIECTO
CBETa paBHA MOJIOBUHE HMHTEHCUBHOCTH B MAKCUMYME TIOJIOCHI TTPOITYCKAHUS Jmax.

2. [Ipomyckanue (Mpo3payHOCTh) B MAKCUMYME TOJIOCHI TPOITYCKAHMSI.

3. JlmrHA BOJIHBI, COOTBETCTBYIOIIAS MAKCHMYMY TIOJIOCHI ITPOITYCKAHUS.

4. Ocrtaro4Hasi MPOMYCKAaEMOCTh B 00JIACTH CHEKTPa, OTCTOSIIETO OT Jmax HA
paccTostHue, MHOTO OOJIbIIIEe, YEM 3TO 3HAYCHUE.

B MoHOXpOMaTHuecKHX CBETO(PMIBTpaX IPOIMYCKAHWE 3aBUCUT OT JJIMHBI
BOJIHBI. B OONBIIMHCTBE ClTy4aeB MIMPUHA MOJIOCH TPOITYCKAHUS COCTABIIACT JECATKH
U COTHHU aHTcTpeM. Jlydinme y3KOMmOJIOCHBIE CBETOMHIBTPHI UMEIOT IITUPHHY TOJIOCHI
NPOIYCKAHUSI MEHbIIIE OJHOIO AaHICTPEMa, OJHAKO MHTEHCHUBHOCTb MPOIYCKAEMOTO
MMHU CBeTa HeBenuka. [[03ToMy OCHOBHOE Ha3HA4YEeHHE CBETO(DHUIBLTPOB — ITO Tpydast

MOHOXpOMaTHU3alrs NI HCCCICKTUBHOC ociabJeHue H3JTy4YCHHUS.



Cy11ecTBYIOT HECKOJIBKO TUIIOB MOHOXPOMAaTHYECKHX CBETO(PHILTPOB.

1. A6copOuroHHbIE CBETOGUIBTPHI. ITO CaMble PaCIpOCTPAHEHHBIE (PUIBTPHI.
Ocnabnenue cBeTa B HHMX IPOUCXOAUT TIJaBHBIM 00pa3oM B pe3ysIbTaTe €ro
MOTJIOLICHHSI BEIIECTBOM (PHIIbTpA.

2. OtpaxartenbHble CBETOPMIBTPbI. K HUM OTHOCSTCSI TOHKHE METAJUINYECKUE
IUIECHKM W MHOTOCJIOMHBIE JTUAJIEKTPUYECKHE MOKPBITUSA. TOHKHME METaUIMYECKue
IJIEHKA HAHOCSTCS Ha KBAPLEBYIO WM CTEKJISHHYIO HOMJIOXKKY HCIApEHUEM WIH
KaTOJIHBIM pacnblieHueM. OUiIbTphl ¢ METAUNIMYECKUMH IJIEHKaMU OCJIa0JISIFOT CBET
IJIaBHBIM 00pa30M B pe3yJIbTaTe OTPAXKEHUS OT MOBEPXHOCTH.

3. CenexkTuBHBIE OTpa)KaTENbHBIE CBETOPUIBTPHI. ITO MHOTOCIOWHBIC
TUAIEKTPUYECKHUE 3epKalla. B HUX OTpakeHHE U3IIyYEHHUsI ONPEACICHHBIX JUIMH BOJIH
MIPOUCXOJIMUT B PE3yJIbTAaTE MHOTOJIy4€BOM HHTEP(PEPEHIINN.

4. NnrepdpepeHunonHble cBeTOPMIbTphl. X aeiicTBUE TOXXE OCHOBAHO Ha
SBJICHUU MHOTOJy4yeBOil mHTepdepenuuu. [Ipocreiiime cBeTOPUIBTPHI COCTOST U3
MJI0CKONapasieIbHOM TUIACTUHKY TUIIA UHTEPPEPOMETpa.

5. Jlucniepcuonnbie cBeTOGUIBTPHI. JleficTBUe TakuX (DUIBTPOB OCHOBAHO Ha
JUCIIEPCHH CBETA.

CrexyisiHHBIE a0COPOIMOHHBIE CBETOMUIBTPHI 00JAAIOT IO CPABHEHUIO C
IPYTMMHU PSIOM IPEUMYILECTB, K KOTOPBIM B IIEPBYIO OUYEpEAb CIEAYET OTHECTU
YCTOMYMBOCTh K CBETOBBIM M TEIJIOBBIM BO3JCHCTBUSIM, a TakX e OJHOPOJHOCTb W
BBICOKO€ ONTHYECKOE KauecTBO. [IIMpOKUI aCCOPTUMEHT IIBETHBIX CTEKOJI MO3BOJIAET
pemiaTh  3aj7ayy  OpeIBapUTEIbHOM  MOHOXpPOMATH3alMd WM OTCEYEHHS
HEeXeJaTeIbHON YacTu cnekTpa. Pacnonaras Apyr 3a ApyroM HECKOJIBKO CTEKIISIHHBIX
CBETO(QHMIIBTPOB, MOKHO IOJIYYUTh JIOBOJIBHO Y3KOMOJOCHbIE (UIBTPHI AJsi BCEl
BUJIUMOM M ONMKHEHN yIbTpauoJIeTOBOM YacTh CIIEKTpa.

B nannoii mabopatopHoii paboTe M3ydaeTcsl MPUHIIAI JACHUCTBUS CTEKIISTHHBIX

a0COPOIIMOHHBIX MOHOXPOMATHYECKUX CBETODUIHTPOB.
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3.2 SIBJieHHeE NMOTJIOLIEHHUA CBETA BEIeCTBOM

[Tornomenuem (abcopOimeii) cBeTa Ha3bIBACTCS SIBJICHHWE YMEHBIICHHS
SHEPTrUM CBETOBOM BOJHBI MPH €€ pPaCHpOCTPAHEHHMH B BEIIECTBE BCIEACTBHE
npeoOpa3zoBaHus SHEPTUH BOJIHBI B IPYTHUE BUbI, HAIIPUMEP, SHEPTUIO BO30OYKICHUS
KOJI€OaHUM AJIEKTPOHOB WUJIM SHEPIHIO JBUXKEHUS aTOMOB, TO €CThb BO BHYTPEHHIOIO
SHEPTHI0 BellecTBa. YaCTUYHO 3Ta HHEPrHsl BHOBb BO3BpAIIACTCS U3IYUCHHUIO B BUJIC
BTOPUYHBIX BOJIH, BO30YKJa€MbIX YACTUI[AMHU BEIIECTBA.

[IpeoOpazoBaHne DSHEPrUM W H3IYyYECHHE BTOPUYHBIX BOJIH HIACT C
ONpEeNEeICHHON JUIMHOW WJIM YacTOTOM BOJIHBI, KOTOpasi OIpEAeNsieTCs BUIAOM
KoseOmroerics yacTuipl. Ecian koeGmroTess AIeKTPOHBI, TO U3Ty4aeMbIe€ YacTOThI
COOTBETCTBYIOT BUJIMMOMY CBeTy WM yihbTpaduosery. Tak kak Macca aTOMOB,
KOTOpBIE HaXOJATCS B MOJIEKYJIaX, B JIECSITKU ThICSY pa3 OOJIbIIIE MACChl AJIEKTPOHA,
MOJICKYJIIPHBIE YaCTOTHI OBIBAIOT HAMHOTO MEHBIIIE aTOMHBIX — OHH ITOTAJai0T B
MH(}pakpacHyro 00J1acTh CIIEKTpA.

TBepable Tena, KUAKOCTH M Ta3bl MPU BBICOKUX JABICHUSX JAIOT HIUPOKHE
noJiockl moryomieHust (pucyHok 1). Pacmmpenune monocel ecTh  pe3yibTar
B3aMMOJICUCTBHSI aTOMOB JpPYr C JIpyromM. B ciydyae MHOroaTOMHBIX MOJEKYJT Ha
MOTJIONIEHUE BIUSIOT KOJIEOAHUS aTOMOB BHYTPU MOJIEKYL.

[Ton peicTBMEM MANAOMIETO0 W3JIYYECHHUS YAaCTUIBI BEIIECTBA COBEPIIAIOT
BBIHYKJIEHHBbIE KoJieOaHus. BbIHYXIEeHHbIE KOJIeOAHMsI CTAHOBSTCS WHTECHCUBHEU
IpU pe30HAHCHOW dacToTe. Pe30HaHCHOE W3NydeHHe, MCIyCKaemMoe JJIEKTPOHOM,
aTOMOM, MOJICKYJIOM WM aTOMHBIM SIIPOM 3TO H3JIy4Y€HHE, YacToTa KOTOPOTO
COBMAJACT C YaCTOTOW BO30Oykmaromiero ceera. lloriomas KBaHT BO30YKIAIOIIETO
CBETa KaKOW-T10O0 YacTOTHI, YACTHIIA BEIIECTBA MEPEXOAUT U3 OCHOBHOTO COCTOSIHUS
B BO30yxaeHHOe. [Ipyr 00paTHOM CIIOHTAaHHOM MEPEXOe UCITYCKACTCS KBAHT C TAKOM
K€ YacTOTOW. DTO BTOPHYHBIC BOJIHBI, KOTOpBIE OyayT HWHTEephepupoBaTh U
BBIXOJIUTH W3 BEUIECTBA B BUJE M3IIyUYECHHUs], UYTO U BUJUT YEJIOBEK KaK IIBET MpeaAMeTa
(cBetodunptpa). Ho B 3THX mpoueccax HaOmomaercss W SBICHHE pPACCESHUs

BTOPHUYHBIX BOJIH — 3aTyXaHHUC BCJICACTBHUC H3TTYUYCHUS. Paccesinue Ha6J'IIO,Z[a€TCH B
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HEOJHOPOJIHBIX CpeAax, I/ie MoKa3aTeNb N MPEIIOMIICHUS CPEIbl H3MEHSAETCS OT TOUKH
K TOYke 1o o0heMy. B OZHOpOAHBIX cpedax Moka3aTeiah MPEIOMIICHUS OIWHAKOB
BE3/Ic, ¥ BO3HUKAIOIIUE BTOPUYHBIC BOJHBI KOTEPEHTHBI, YTO W MPUBOAUT K HX
uHTEp(PEepeHITNH.

«VIcTHHHOEY» TOTJIONICHHUE CBETA BEIIICCTBOM 3TO IIEPEXO/I JIYIHCTOW SHEPTHH B
apyryro (hopmy, HalmpuMep, B TEIUIO: Tepelada SHEPTUH OT YaCTHIBI K JacTuie. B
OTOM CJIy4ae CBETOBAas JHEPTUS YBEIMYHMBACT JHEPTUIO0 KOJEOAHWN YaCTHIl Kak
KBAaHTOBBIX TAPMOHHMUYECKUX OCHUIUIATOPOB. IlormomenHas Takum oO6pa3oM SHEPTHS
3aBHCHT OT YaCTOTHI COOCTBEHHBIX KOJICOAHMI YaCTHII BEIICCTBA

E=hv,
rae h — nocrostuaas [Tnanka.

OcruuaTOopsl MOTYT TIOTJIONMIATh DHEPruto, paBHywo E, 2F, 3E u Tak naiee.
Jls 9TOro HY’»KHO TOTJIOTUTH Cpa3y JiBa KBaHTa, TpU U 0Oojiee KBAHTOB Majaroliei
sHepruu. B aToM ciydae Bo3HHKaeT MHOTO(OTOHHOE MOTJIOMICHHE.

V3MeHeHne WHTEHCHMBHOCTH BOJHBI TPOXOJAIIETO Yepe3 BEIIeCTBO CBETa
IOJYUHAETCA 3aKOHY byrepa

J = Joexp[—«X], (1)
rie Jo — MHTEHCUBHOCTD CBETa, MaaloIIero Ha BEelecTBO, BT/M?;
J — MHTEHCHBHOCTB OKPAIIEHHOTO CBETA, MPOIIE/IIEro BEMECTBO, BT/M?;
X — TOJIIIMHA BEILIECTBA, M;
K — TMHEWHBIN KO3 (UIMEHT MOTTIOIEHNs, M 2.

Bennuuna ko3 duimenTta x 3aBUCUT OT BEIIESCTBA U OT JUTMHBI BOJIHBI CBETA U
YUCJICHHO paBHa OOpAaTHON BETWYHMHE TOJIIMHBI CJIOSI, MPU MPOXOXKICHUA KOTOPOTO
WHTEHCHUBHOCTbh CBETAa YMEHbINIAaeTCss B € pa3. [lpu wu3mepenun xorddummenrta
YYUTBIBACTCS, YTO YACTh CBETA OTPAYKAETCS OT MIOBEPXHOCTH.

Uem Oousbire kK03 UIIMEHT I AAHHOW JUIMHBI BOJHBI, TEM OTYCTIIMBEE
OoOHapyXuUTCs OcnabJieHHne COOTBETCTBYIOIIMX YYacTKOB crekTpa. CHoexkTpsl
MOTJIONICHUST TBEPJBIX TEA M JKHAKOCTCH Jal0T IMHPOKUE IOJIOCHI IOTJIONICHUS
(CruIOImIHBIC), MHOTOAQTOMHBIE Ta3bl — CJIOXKHBIE IIOJOCHI, a OJHOATOMHBIE —

JIMHENYATHIE.
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JIisi OMTHOATOMHBIX TA30B W MAPOB METAIIOB, TJIE€ aTOMBI PACIIONIOXKEHBI Ha
3HAYUTETBHBIX PACCTOSHUAX JPYr OT JApYyra, TOJBKO B Y3KHX CIEKTPAIbHBIX
oomactax (or 102 go 10! M) HaGmomaroTcss pe3KMe MaKCHMMYMbI, BO3HHKAeT
NMHENYATEIA CIEKTp IOMIOMEHUs, a Ko3(pduuuenT mnornomenus Menbme 107 mt,
OTtu obmactu pe3kord abcopOIMM aTOMOB COOTBETCTBYIOT YacTOTaM COOCTBEHHBIX
KOJICOAHUH 3JICKTPOHOB BHYTPH aTOMOB.

Konebanus aToMOB B MOJIEKyJlaX PaCHIMPSIOT CTHEKTP IMOTJIOMICHUS, 00pa3ys
110J10¢kI ornomenus 10 107 .

B TBepapIX JUANIEKTpHKAX TIIOTJIONICHUE CBETa OOYCIIOBIEHO SIBJICHHUEM
pe30HaHCa TP BBIHY)KJICHHBIX KOJICOAHUSX DJIEKTPOHOB B aToMax W aTOMOB B
MoJeKyaax. Kod(puimeHT mnornomeHus s JUdNeKTpukoB Heseauk ot 1073
10 10! M u3-3a oTCYTCTBHS CBOOOIHBIX SIEKTPOHOB, OMHAKO B YCIOBUIX PE3OHAHCA
IPU BBIHYXKJIEHHBIX KOJEOAHMSIX JJIGKTPOHOB B aToMax M aTOMOB B MOJIEKYyJax
BO3HUKAET CIUIONTHON CIIEKTP MOTJIOMICHHUS.

MeTabl SBISIOTCS MOYTH HEMPO3PAYHBIMH JIUIS CBETA, M1 HUX KO3(PHHUITUEHT
nornomenus gocruraer 108 M. HenpospaunocTs MeTamios s cBeTa 0ObACHIETCS
TEM, YTO B METAJJIe MPUCYTCTBYIOT CBOOOMHBIE 3JICKTPOHBI. OHU TOJ JEHCTBHEM
AIIEKTPUYECKOTO TIOJII BOJIHBI CBETa HAYMHAIOT JIBUTATHCS, BO3HUKAIOT MEPEMEHHBIC
TOKA B METaJUle, KOTOPhIE BBI3BIBAIOT BBIJCIICHHWE TEIIa. DHEPrus BOJHBI CBETa
OBICTPO YMEHBIIIAETCS, TIEPEXO/IsI BO BHYTPEHHIOIO YHEPTHIO METaslIa.

dusnuecknii cMbICT 3akoHa byrepa coctouT B TOM, 4TO KOd(hHIMEHT
MOTJIONICHNST HE 3aBUCHT OT WHTEHCUBHOCTH ITaJIAfOIIETO CBETAa W OT TOJIIIHHBI
TIOTJIOMIAOIIETo ¢JIos. [IpH MOTIIONICHNH CBETa YaCTHIIBI TTEPEXOIAT B BO3OYKICHHOE
COCTOSSHHE ¥ B OTOT MOMEHT HE CIOCOOHBI TOTJIONATh €IIe JHEPTHUI0
(mpubmusutensno B Teuenuu 108 ¢). Taxke WcclnemoBaHWs MOIIIONIEHHS CBETA
BEIIIECTBOM IMOKa3aji, YTO Ha 3TO SIBJICHUE B OOJIBIICH CTETICHH BIUSET HE TOJIIMHA
CJIOSI BEIECTBA, a pacIpeielieHne MacChl MO0 BCeMy ero o0beMy. B ocHOBHOM 3TO
NpOSIBIISIETCST B MOJISKYJSIPHBIX ~ BEIIECTBaX, a KOX(PQUIMEHT TOTJIOMICHHUS
MPOTOPITMOHANIEH WX KOHIEHTpAamuu. Takas 3aBUCUMOCTh TPUMEHSICTCS TIpH

XHUMHNYECKOM aHaJIn3€ BCIICCTBA, CHCKTpO(bOTOMeTpI/II/I H KOJIOpUMETPHUH.
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C TOYkM 3peHUs BOJHOBOW ONTHMKHU BEIIECTBO XapPAKTEPU3YETCS ONTUUYECKOU
moTHOCTRI0 D. OnTruueckas MmIOTHOCTh — 3TO CTENEHb, C KOTOPOU MPEOMIISIONIAs
cpena 3aJep>KUBAeT MPOXOJASIIME Jy4d cBeTa. JIpyruMu cloBaMH, OINTHYECKAs
IJIOTHOCTh OIMCBHIBAET PACHpOCTPAaHEHUE CBETOBOM BOJHBI YEPE3 BEIIECTBO. JTa
BEJIMYMHA ONpEeeNsieT MoKa3aTeab MPEeIOMIICHHS BEIIEeCTBa, BIUSAET HA CKOPOCTh 0
CBETa, MPOXOJSIIET0 Yepe3 BEUIECTBO, U 3aBUCUT OT JJIMHBI MPOXOMSAIIEH BOJHBI.
OnTryeckas MIOTHOCTh OMPENESETC KaK JIOTapU(PMUIECKOE COOTHOIICHUE MEXKITY
WHTEHCHUBHOCTSIMH W3JIyY€HUs, MPOLIEAIIET0 Yepe3 BEHIECTBO M MaJarollero Ha

BEIIECTBO,
J

D=-Ig(--) @
0

Taxxe ONTHYECKYIO IUIOTHOCTH MOXKHO BBIYHCINTH dYepe3 KodddummeHnt

MOTJIONIEHUS U TOJIIMHY BEIIECTBA
D=0,435kX. (3)

[Tognorapudmudeckoe BbepakeHue B Qopmysne (2) mnpeacraBisieT coOoit
OponycKaromlyo cnocoOHocts 1 BemlectBa. OHa ompezensercs A MaKCUMyMa
MOJIOCHI TTPOMTYCKAHUS Jmax (PUCYHOK 2).

OnTrueckas TMJIOTHOCTh HE HMMEET OTHOMICHHS K (DU3MUYECKON TUIOTHOCTH
BemecTBa. OHA BhIpa)KaeT TEHACHIIMIO aTOMOB WJIM MOJIEKYJl BEHIECTBA COXPAHSThH
MOTJIOUICHHYI0 DJHEPTHUI0. JTO yAep)KaHUE MPOUCXOAUT 3a CYET DIECKTPOHHBIX
konebanuii. Ecnmu D=0, To mpoucxoauT moyiHOe MpOIyCKaHue cBeTa, eciu D=6 u
6oJee, To mosiHOE TorJiomIeHne. Yem Oomblie onTudecKkas MIOTHOCTh BEIIECTBA, TEM
0oJbIlIe TTOKA3aTeNb MPEJIOMIICHUS, U TEM MEHBIIEe OyJIeT CKOPOCTh CBETa Yepe3 ATO

BCUICCTBO (HOCKOHBKy CBCTOBBIC BOJIHEbI I[BI/I)KYTCH MeﬂﬂeHHee)
C
L=—, (4)
n

IJie ¢ — CKOPOCTh CBETa B BO3/lyXe MM Bakyyme, c=3-10% m/c.
OnucanHble 3aBUCUMOCTH XapaKTEPHBI ISl JUAJICKTPUKOB U OOBSCHSIIOTCS
AJNIEKTPOHHOM Teopuel nucrepcuu cBera. CoriacHO €i IMOTJOLIEHUE 3aBUCUT OT

aMIUIUTYIbl BBIHYXJCHHBIX KOJICOAHMM >JEKTPOHA, KOTOpas PE3KO BO3pAcCTaeT B
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YCIIOBUSIX PE30HAHCA, KOTJa 4acTOTa BOJHBI CTAHOBHUTCA OJMM3KOM K COOCTBEHHOMU
4acTOTe KoJIeOaHWH ANEeKTPOHOB. TakuM o0pa3oM, MO BOJHOBBIM MPECTaBICHUSIM
MOTJIONIEHUE CBETa AUAJIEKTPUKAMU OOYCIOBJIECHO PE30HAHCHBIMHU KOJICOAHUSIMHU
ANIEKTPOHOB MPHU TEPUOJAHYECKOM BO3JECUCTBUM SJIEKTPOMArHUTHOro mouis. Jlis
Ka)KJIOTO BEILECTBA UMEETCS LEJblii HAaOOp COOCTBEHHBIX YACTOT 3JIEKTPOHOB PA3HbIX
aTOMOB, M BKJaJy KaXIOro OCHWUIATOpA B TMOJSAPU3ALMUI0 COOTBETCTBYIOT
JOTIOJIHUTEJIbHBIE 001aCTH JUCTIEPCUU U MUKU MOTJIONIEHUS WIHM NPOITYCKaHUS.

JIis TBEpABIX MPO3PAYHBIX JUAJICKTPUKOB (CBETO(PHIBTPOB) XapaKTePHbBI
CIUIOIIHBIC CHEKTPHI TMOIVIOLIEHUSI — OYEeHb UIMPOKUE TOJIOCHl, B KOTOPBIX
KO3(PUIIMEHT MOIIOUIEHUsT SABIAECTCA JOCTATOYHO OOJIBIIMM W TUIABHO 3aBUCUT OT
JUTMHBI BOJIHBI (pUcYHOK 1). Takoil xapakTep 3aBUCUMOCTH O0YCIIOBJIEH MOSBJICHUEM
MHOKECTBA JIONOJIHUTEIBHBIX PE3OHAHCHBIX YacCTOT BCIEIACTBUE B3aUMOJECHCTBHUS
KOJIEOJIOMIMXCSL YaCTUIl MEXIy co0oil. BzaummonelicTBue NpUBOJIUT K TOMY, YTO
SHEPrus, OT/IaHHAs CBETOM OJIHOM yacTuile, ObICTpO mepenaercs BceM. lloBeneHue
ONTHYECKHUX 3JEKTPOHOB B 3TOM CIIy4ae MOKET U3MEHUTCS 10 HEY3HABAEMOCTH.

MHuorue AudIeKTPpUKH OSCIIBETHBI U MPO3PAYHBI I BUJUMOTO CBETA, TaK KaK
COOCTBEHHbIE YAaCTOThI KOJIEOAHUW 3JIEKTPOHOB aTOMOB HE MOMAJal0T B JIMAIa30H
gacToT cBeTa. Hampumep, 0ObIYHOE CTEKIIO MPOIMYCKAET MPAKTUYECKU BECh BUIUMBII
CIEKTP, HO UHTEHCHUBHO TOTJIOMIAET YIbTPAPHOJIETOBBIE U JaleKue HHppaKpacHbIe

BOJIHBI.

4 OnucaHve JHKCNEPUMEHTAJBHONW YCTAHOBKH M METOXUKH

NMPOBCACHUSA IKCIICPUMEHTA

B nannoit naGopatopHOil paboTe UCIHOJB3YIOTCS MOHOXPOMATUYECKUE
a0COpOIIMOHHBIE CTEKJISTHHBIE CBETO(DMIIBTPBI: KPACHBIN, JKENTHIM, 3€JICHbIN, CUHUM.
Tommwmua x kaxgoro cocrapisieT 2 MM. OcBelieHHe CBETO(QUIBTPOB MOXKET
OCYIIECTBISATHCA  JHEBHBIM  (COJIHEUHBIM)  CBETOM, JIAMIIOW  HAKaJWBaHWSI,

JIOMHMHCCOCHTHBIMHW HWJIM CBCTOAHMOJHBIMHK JIaMITaMH. KEI)KI[BIﬁ HCTOYHHUK CBCTa
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U3ITy4yaeT OMpEIENICHHbIE MJIMHBI BOJIH, YTO OYJET CKa3bIBaTbCA Ha TMPOXOKICHHUE
ATOTO CBETa 4Yepe3 CBETO(UIBTP, MOTOMY YTO JAHHOE BEIIECTBO MOXKET MOTJIOLIAThH
WM HE MOTJIOIIATh UMEIOIIUECS B 3TOM M3JIyUYCHUH BOJIHBI (MIPHIIOKEHHE A).

Ha pucynke 3 mpeacTaBieHa cxema SKCIEPUMEHTATBHOM YCTaHOBKH IS
U3MEpPEHUs TPOXOJAIEro cBera uepe3 cBeroduiabTpbl. Ha momnoxke 1 kpemnsrcs
onpasa 2 U MUKpoamrepMmeTp 3. BHyTpu onpaBbl HaxoauTcs GOTOINEMEHT, KOTOPHIMA
B HepaboueM COCTOSHUU 3aKpBIT HEMpO3pauHbiM HKpaHoM 4. DOTo3JeMEHT
HOJKIIOUEH K MHKpOoaMIlepMeTpy uepe3 mpoBoja 5. B xozme mnpoBeneHus
JKCIIEpUMEHTa B  ONpaBy BMECTO HENPO3pAayHOrO0 HKpaHa  I[OMEIIAITCS
cBeTouabTphl. [Ipoxoasimmii uepe3 cBeTOPUIBTP CBET MaaeT Ha (POTORIEMEHT, YTO
CHOCOOCTBYET BO3HMKHOBEHHIO (poToToKa |. MHTEHCHMBHOCTH U3Iy4YeHUs OyAeT
OpsAMO  MOpPONOpUHMOHANbHA (OTOTOKY, YTO U (UKCUPYETCSs C IOMOIIBIO

MHUKPOAMIICPMCTpaA. B nHe pa60qu COCTOAHHUH YCTAHOBKA HAKPBITA YCXJIOM.

Pucynok 3 — Cxema 3KCIepUMEHTAIbHOM YCTaHOBKH

Cmena cBeropuibTpa TMPUBOJUT K M3MEHEHUIO BEJIMYMHBI (POTOTOKA.
[Tokazanusi MUKpoamriepMeTpa MPONMOPIHUOHATBHBI MPOMYCKAHUIO CBETOMGUILTPA B
MaKCUMyM€ II0JIOCHI TIPOITYCKaHHWSI W 3aBUCAT OT JJIMHBI BOJIHBI WJIM OT I[BETa
buabTpa, 9TO 0OBACHSIETCS 3aKOHOM byrepa, B KOTOpoM KO3 GUIIUEHT MOTIOMEHUS
3aBHCHT OT JIJTMHBI BOJHBI.

Bce GuiabTpel MMEIOT OJUHAKOBYIO TOJIIMHY, TIOTOMY MPOXOJSIIEE uepe3

HUX U3ITy4eHUe, a, 3HAUUT, U TTOKA3aHUs MUKpOaMIIepMETpa OyayT OMPEIEsAThCS €ro
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[IBETOM © HA0OpOM JUIMH BOJIH TAaJaloliero u3iydeHus. Hampumep, namma
HaKaJIMBaHUS W3Ty4daeT B OOJBINEH CTENCHH JUIMHHBIC BOJIHBI BUAUMOTO JHAIAa30Ha,
MOPTOMY CUHUN CBETO(PHMIBTP, MPOIYCKAIOIIME CHHUE BOJHBI M YacTh KPACHBIX,
MOXET UMETh €IIIe U KPAaCHOBATHIN OTTEHOK (MpuioxkeHue b).

Bunumpblii cBeT majaetr Ha J1a0OpaTOPHYIO YCTAaHOBKY Ye€pe3 OKOHHOE CTEKIIO,
KOTOpPOE HE MPEMATCTBYET €ro MPOXO0XKIEHUIO, UTO OOBSICHIETCS CTPOSHUEM CTEKIIa U

SIBJICHUEM TIOTJIONICHHS B HeM (TpuiiokeHue B).

S5 Ilopsinok BbINOJHEHHSI PadOTHI U O00pPaAOOTKH PpPe3yJbTaTOB

IKCIIEPUMEHTA

1. Ilepen HayanoM MPOBENEHHUS IKCIEPUMEHTAa CHUMHUTE C YCTAHOBKHU YEXOJI.
OOpaTuTe BHUMaHME Ha TO, YTO IPU CMEHE CBETOPMIBTPOB U 3alMCHU MOKa3aHUU
MUKpoaMIiepMeTpa B TaOIMIly HEOOXOAMMO KaXAbld pa3 3aKpblBaTh (POTORIEMEHT
HEMPO3pauHbIM 3KPAHOM.

2. CHUMHTE HETPO3payHBbId JKpaH C ONpaBbl W 3alUIIUTe B TaOnHIy 3
HauajgbHOE 3HaueHue hoToToka lp (MokazaHue MUKpoaMIepMeTpa).

3. Ilomemmas B ompaBy Mo odepean CBETOPMIBTPHI, 3aMUIIUTE B TaOIHIy 3
HOBBIC MTOKa3aHUsI MUKpoamiiepmeTpa |.

4. [lpunoxure CIOKEHHbIE BMECTE BCE YEThIpE CBETOQMIbTpAa K OMNpaBe U
U3MEphTE BEIUYUHY (HOTOTOKA |,y

5. [1o oxoOHYaHUM IKCIIEPUMEHTA 3aKPOUTE OIMpaBy HEMPO3PAUYHBIM IKPAHOM, a
YCTaHOBKY — YEXJIOM.

6. Ucnone3ys popmyny (1), onpenenure kodhGHUIUCHTHI K MOTIOMICHUAS IS
KaXXJI0T0 CBETO(UIIBTpA.

7. Paccumraiite mo ¢opmyie (2) BemMuMHY ONTHYECKOW IIoTHOCTH Dy, mo
dopmyne (3) — ontuueckyro rotHocth D3, Haiimute cpennee 3nauenue D, aTux

BenM4rH. Bee pe3ynbTaTel 3aHECUTe B TaOIuUILy 3.
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8. PaccumTaiiTe mpomycKaronyr crnocoOHOCTh 1" KaXXI0ro CBETOPUIBTPA KaK
OTHOIIIEHHE HOBOTO TOKa3aHUS MHKpoamrepMmerpa | K HadaabHOMY 3HAYEHHUIO
dototoka lo. PesynbpTaTel 3aHecute B TabMIy 3.

9. CpaBHHTE TIOJIYYCHHYIO IMPOIMYCKAIONIYI0  CIIOCOOHOCTh  KaXIIOTO
CBETO(MUIBTPA C TEOPETUICCKUMH JTaHHBIMU (TIpHIIoKeHHe b).

10. Ucnions3ys aanuble TaOauibl 4 u Gopmyny (4), paccuuTaTe CpeaHION
CKOPOCTB ¢, BOJHBI JUI KaXJ0ro cBeTopmibTpa. HYucna, NoaydeHHble IpU pacueTe,
HE0OXO/IMMO 3aMKChIBATh B TA0JUIly 4 C OKPYIJICHUEM JI0 YEThIpEX 3HAYaIuXx mudp
ITOCJIE 3AIISITOM.

11. Ha ocHoBe Tabmuu 3 u 4 HauyepTUTE YETHIPE OTACIIbHBIE IHArpaMMbI
3aBHUCUMOCTEHN K03(pPUIMEeHTa K MOTJIOLEHUs, CPEAHEN ONTHYECKON ITUIOTHOCTH D,
U CpelHEH CKOPOCTH U, CBETa B CBETOQWIBTPE OT ero nseta. [Ipumep nuarpaMmel
IpeICTaBlIeH MpuioxeHuu I

12. B BBIBOJIC OOBSCHHUTE MOJYYCHHBIC PE3YJIbTATHI.

Tabmuma 3 — OKcnepuMEHTaNbHBIE W pacueTHbIE MHaHHBIE IO OMPEACICHUIO

XapaKTEPUCTUK CBETODUIIHLTPOB

[IBer lo, MKA | |, MKA | K, 1/Mm D, D3 Dey r
cBeTOPUIBTpA

KpacHbiit

Kenrwrit

3eneHbId

Cununit

Tabnuma 4 — JlanHble A1 pacueTa cpeHel CKOpOCTH

L{BeT cBeTOPUIBTPa n Uep> M/C
Kpachbiii 1,525
Kenrsrii 1,52
3eneHbIi 1,55
Cunuit 1,53
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6 KoHTpoJIbHBIE BONIPOCHI

1. Onummre OPUHLKIN JAEUCTBUS MOHOXPOMATHUYECKUX aOCOpPOLIMOHHBIX
CBETO(HIIBTPOB.

2. 3anuIuuTe U NOsICHUTE 3aKoH byrepa.

3. Tloyuemy yMeHbIIaeTCSI WHTEHCHUBHOCTH CBETa MPH MPOXOXKIACHUH 4Yepes3
BEILIECTBO?

4. Yrto Takoe oNnTHYeCKas INIOTHOCTh CPebl?

5. I'me MoryT mpuMeHsThCA CBETODUIBTPHI?

6. Uto npencTaBistoT coO0 OCHOBHBIE U TOTIOJHUTENbHBIC LIBETA?

7. Tlouemy oOpasyercss WIMpOKas CHEKTpajibHasg I10J0Ca MPOMYCKaHUs Yy
cBETO(UIBTPOB?

8. HazoBuTe Tpu npaBuia, ONMCHIBAIOLIME XapaKTEPUCTUKY M30MPATEIBHOIO
NEeNUCTBUS CBETO(PUIBTPOB.

9. Ot 4ero 3aBUCHUT JIMHEWHBIN KOAPOUIIMESHT MOTJIOMICHHS ?

10. TlepeuncnuTe MpeUMyIIECTBA CTEKJISTHHBIX CBETO(DMIBTPOB.
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[Tpunoxenue A

CHeKprI Pa3/IHYHbIX HCTOYHHUKOB CB€TA

OHEBHOW CBET

700 600 500 400

JAnuna BonHb! (HM)

NAMNA HAKANTMBAHUSA

700 600 500 400

JnuHa BonHbI (HM)

20

SHEPTOCBEPETATE/IbHAA JIAMIA

700 600 500 400

Onuna BonHbl (HM)

anon

700 600 500 400

OnuHa BonHbl (HM)



IIpunoxenue b

IHoJiochl mponycKaHus pa3jiuYHbIX CBEeTOQPUIBLTPOB

Tnpon [OTH en ]

1 =~ e S— - — ———

HKEeNThin

| |
3eneHblin ceejodunsTp
|

370 420 470 520 570 620 670 720 770
ANUHA BOMHbI, HM
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[Ipunoxenue B

CrieKTpbl NIPOIYCKAHUS PA3JIMYHBIX MAPOK CTEKOJI

5883888

i

Mponyckanue (%)

g.° 338

500 1000
AnuHa BoNHBI (HMWM)

Mapku crekia Ha rpaduke:

1) Suprasil 300 — cuHTEeTHYECKOE KBApIIEBOE CTEKIIO;

2) BK 7 — onTrdeckoe CTeKIo.
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[Ipunoxenue I

I[I/IarpaMMa 3aBUCHMOCTHU NPOMMYCKaHMUs CBCTO(l)I/IJILTpa OT €ro uBeTra

KpacHbI Kentbiii 3eneHbIn CUHMIA  1BeT cBeTOHILTPA
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VyeOHoe n3nanue

Tununa Enena Banepuesna

N3YYEHUE ABCOPBIIMOHHBIX
MOHOXPOMATHYECKHUX CBETO®UJIBTPOB

MeTonnueckue ykazaHus MO BBIMOJHEHUIO Ja00OpaTOPHOI pabOThI

[lognucaHo B revartsb . Tupax 5 3k3.
Psizanckuii uaCTHTYT (prnman) MOCKOBCKOTO MOTMUTEXHUYECKOTO YHUBEPCUTETA
390000, r. Psizann, yu. [IpaBo-JIsibenckas, 26/53



