BiusiHue YPOBHS 3HEPrUU BHEIIHET 0 3JIEKTPOHHOTO CJI0S
aTOMOB Ha MpeJIOMJIEHHE CBeTa B BenlecTBe. Pe3ybTaThl

HCCJICA0BaAaHUA.

ABTop: YepHoB Anapeit BaraguciaaBoBu4

Conepxanue
AHHOTaIms — 2 CTp.
Metoasl — 3 — 10 cTp.
Pesynbrater — 10 —12 cTp.
3axmtouenue — 12 crp.

CnpaBounslii paznen — 13 ctp.

o ok w D P

Hexmaparus — 13 ctp.



1. Au”HoTanus.

B 3TOM Hcciie1oBaHNM U3y4anaoch B3aUMOIEHCTBUE IEKTPOMArHUTHBIX BOJIH C
MPO3paYHBIMU BEILIECTBAMU, KOTOPOE MPOSBIISIETCS B BUJE MTPEIOMIICHUS cBeTa. B
XO0/JIe CCNeI0BaHUs Obla Moty4eHa (popmyia, moKa3bIBaoIas 3aBUCUMOCTb
MOKA3aTesl MPEJOMIICHUS CBETA OT SHEPIUU BHEIIHUX 3JIEKTPOHHBIX CIOEB aTOMOB
BeriecTBa. C MOMOIIBIO ATOH OCHOBHOM (POPMYJIBI OBLIIO OMPEENIEHO KOJTUIECTBO
($h0oTOHOB, 00pa30BAHHBIX MPU B3aUMOACHCTBUU AJIEKTPOMArHUTHBIX BOJIH C
BEILIECTBOM U 3aHeceHO B Tabnuily. [Ipu ananu3e Tabauibl BBISICHUIOCH, YTO
KOJIMYECTBO TaKuX ()OTOHOB CTAOMIIBLHO M TIOYTHU HE 3aBUCHUT OT JIJTUHBI
AIIEKTPOMATHUTHBIX BOJH. DTO MO3BOJUIIO MOJIYYUTh U3 OCHOBHOUM (POPMYIIBI
bopmyy Uil ONIpeAesIeHHs ToKa3aTessl MPeJIOMIICHHS CBETa HA OCHOBE SHEPIUn
dotona. [lonydyeHnast hopmya sBISETCS aHAJIOTOM AucriepcuoHHoN Gopmyibl. C eé
MOMOIIIBIO ObUT BeIYUCIEH 41 MoKa3aTenb IpeIoOMJICHHS CBeTa. B mHEpTHBIX ra3ax
pacxoskaeHue ¢ 1abopaTopHEIMK MoKazaTensaMu coctasuao +108 — 107, B xuaxux u
TBépabIX BemecTBax: +10 % —10°. IIpu 5ToM pacuéTHbIE qUANa30Hbl BOJIH
COCTaBJISUIM: B MHEPTHBIX razax 140 HMm u 195 HM, B KUIKUX U TBEPABIX BENIECTBAX:
60 — 80 am. [Tomyuennyto huzudeckyro GopmMyy MOKHO MPUMEHSTh K TAKOMY K€
HIMPOKOMY KPYTy MPO3payHBIX BEUIECTB, Kak aMnupudeckue Gopmyiisl ['apTmMana u
Koumm. Beicokast ToUHOCTB 3TOM (hOpMyJIbl MOATBEPANIIA TPABUIBHOCTH OCHOBHOM
bopMyIIbI.

B sToMm uccrienoBanuu Obl1a moyyeHa popmysia mpeesna CKOpoCcTH
pacrpoCcTpaHeHHUs dJIEKTPOMArHUTHBIX BOJIH B BemiecTBe. [1o 3Toit popmyre Obu1n
onpenesieHsl 12 npeaenoB CKOPOCTH PACIPOCTPAHEHUS AJIEKTPOMArHUTHBIX BOJIH B
MPO3paYHBIX BEIIECTBAX U 3aHECEHBI B TAOJHILY.

HccnenoBanus B 3TOM HAIPaBICHUH MPOJIOJHKAIOTCS.
Kuarouessle ciioBa. BzanmopenicTBre cBeTa ¢ BEIIECTBOM, IPEJIOMIICHUE
CBETa B BEIIECTBE, JICKTPOHHBIN CJION aTOMa, ypOBEHb YHEPTHUH DJICKTPOHHOTO
CJIOS, KOJTMYECTBO HOBBIX (JOTOHOB, HOBAs TUCTIEPCHOHHAs (hopMyIIa, MPeIeibl

CKOPOCTH PACIIPOCTPAHCHUA DJICKTPOMArdUTHBIX BOJIH B ITPO3pavYHbIX BCIICCTBAX.



2. MeToabl

2.1. Ilpexxne 4em MpUCTyUTh K UCCIIETOBAHHIO, BHECEM SICHOCTh B
TEPMUHOJIOTHIO, KOTOpasi OyJIeT UCIOJIb30BaThCs B 3TOM crarhe. [Ipenomiienue
CBETA MPOUCXOJUT B PE3yJIbTATE B3aUMOJICHCTBUS CBETA (JIEKTPOMArHUTHBIX
BOJIH) C MTPO3pauHbIMU BellecTBaMu. [Ipu 3TOM B3auMoIeiCTBUM BHELTHUE
(GOTOHBI OTJIOMIAIOTCS AaTOMaMHU, @ BMECTO HUX BO BHEIIIHUX JIEKTPOHHBIX CIOSIX
aTOMOB 00pa3yroTcs HOBbIe POTOHBI. HO CTpyKTYpHOM eTUHHIICH MTPO3pavyHbIX
BEILIECTB SIBJIAIOTCS HE TOJIBKO aTOMBI, HO TAK)KE€ MOJIEKYJIbI, KOTOPbIE MOTYT
COCTOSITh M3 MHOXKECTBA aTOMOB M UIMETh CIIOKHYIO CTPYKTYpy (Harmpumep,
OpraHUYecKue BeIIeCcTBa). B CBsA3M € 3TUM, B 3TOM CTaThe BMECTO MOHSITHUS
«BHEIIHUI IJIEKTPOHHBIN CJI0Il aTOMOB BellleCTBA», IPUMEHsIeTCA Ooliee
YHUBEPCAIBHOE TTOHATHE. « BHEIITHUM 3JIEKTPOHHBIH CJION BEelIeCTBA).

B sTom uccrnenoBanuu Huke OyaeT npecraBieHa popmyia MakKCUMaTbHON
HHEPTUU AJIEKTPOHHBIX 00JIAKOB MPU PACIIPOCTPAHEHUU CBETA B BEIIIECTBE.
Crtpykrypa 3Toi (OpMYyJIbI TOJHOCTHIO MTOBTOPSIET CTPYKTYPY U3BECTHOM
pensTuBUcTCKON (popmyna DiiHiTelHa (hopMyria MOTHON SHEPTUH JIBHKYIIETOCS

CO CKOpOCTBIO V Tena). BHauane npueaém Gpopmyity DiHIIITEHHA.

2
__Imgc _ E
Etotal = V2 i Eggra) = V2 (1'1)
1-— 1-—

C C

1€ Eota1 — TTIOJTHAS SHEPTUS IBUKYIIETOCS TENA.
E — sHeprus nokosiierocs tena.
V — CKOpPOCTb TeJ1a.

C— CKOpPOCTb CBETA B BAKyyME.

Teneps HanuiieMm GopMysly MaKCUMaJIbHOTO YPOBHS JHEPTUU BHEUTHETO

QJICKTPOHHOI'O CJIOS BCIICCTBA.

E
Emax = 2 (1-2)
1-2

rZie V— CKOPOCTh PacIpOCTPaHCHUS 3JICKTPOMArHUTHON BOJIHBI B BEIIIECTBE.
C — CKOpPOCTh CBETa B Bakyyme, 299792458 m/c.
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E nax — MAaKCUMAaJIbHBIA YPOBEHb DHEPTUU BHEITHETO JIEKTPOHHOTO 105 (B
nr000oM BemecTBe). E ¢ MOCTOSHHAS BETMUMHA, KOTOPasi paBHA SHEPTHH
CBOOOJTHOTO DJICKTPOHA! mec2 = 8,1871058 - 10_14I[>K (rme m, = 9,1093837-
10731 xr)

E — ypoBeHb 2HEpTUY BHEITHETO JICKTPOHHOTO CJI0SI BO BpEeMsI
B3aMMO/ICHCTBUS C AJICKTPOMAarHUTHOW BOJIHOM (cBeTOM), JIK.

C yuéroMm Toro, uto n = ¢/y, npeobpazyem dpopmyiy (1-2) u B pesyasrate
noJryarM (OpMYITy JUTsl OTIPEACIICHHsI TTOKa3aTeN s IPEIOMIICHHSI CBETa B

3aBUCUMOCTHU OT BCIIMYHMHBI DOHCPIMU BHCUIHCTO 3JICKTPOHHOI'O CJIOSA:

E sBisieTcs nepeMeHHOM BETMYMHOMN U CKIIabIBACTCS U3 ABYX BennuuH Eg

u AE. B pesynbrare noiayuum hopmymy:

1
(Eg+AE) 2

D) * (14)

rne Eg — 6a30BbIil ypOBEHb SHEPTHH BHEIIHETO AJICKTPOHHOTO CJIOS

n=(1—

Emax

BemiecTna, Jx. Ey sBisieTcss MHAMBUAYyaTbHOM BETUYMHOM [T KaXKI0TO
MPO3pPaYHOTO BEIIECTRA.

AE — yBenuyeHne SHEpruy BHEIIHETO JIEKTPOHHOIO CJIOS BEIIECTBA ITPU
B3aUMOJICUCTBUU C 3JICKTPOMArHUTHBIMU BOJIHaMH, J[>k. B xozxe aToro
B3aUMOJICHCTBUS CTapble (POTOHBI MOTJIOMIAIOTCS aTOMaMHU, a B DJICKTPOHHOM CJIOE
obpasyrorcs HoBble GpoTonbl: AE =K e, (1-5), rae e, —sneprus dorona, Jhx, K-
KOJIMYECTBO HOBBIX (DOTOHOB.

B tabmuie 1 mpeacrasieHsl 78 mokasareiei mpeloMISHUS CBETa B
BHJIMMOM JIFana3oHe B 12 mpo3padyHbIX BEIIECTBAX, KOTOPHIC HAXOAATCS B TPEX
arperaTHhIX COCTOSIHUSIX: Ta3000pa3HOM, KUAKOM, TBEPIOM. (DTH MOKa3aTe/u
MPEJIOMIICHUS] HaXOISTCSl B UHTEPHETE B IIMPOKOM AocTyIrie. B KoHIle cTaThbu

MPUBEAECHBI UICTOYHUKU UH(OPMAIIIH).



Tao6a.1

Laboratory
Eo, Emax A k ey AE E refractive
10714 nm 10719 10-14] 10-14] index
1 2 3 4 5 6 7
Gases
1. Helium 587,7 | 118 | 3,3800337 | 0,0039809 | 0,1908843 | 1,0002719
Eo=0,1869034 501,7 | 116 | 3,9594296 | 0,0045769 | 0,1914803 | 1,0002736
E,.. = 8,1871058 492,3 | 115 | 4,0350311 | 0,0046469 | 0,1915503 | 1,0002738
4715 | 116 | 4,2130350 | 0,0048917 | 0,1917951 | 1,0002745
4473 | 117 | 4,4360112 | 0,0051711 | 0,1920745 | 1,0002753
2. Krypton 645,8 | 120 | 3,0759458 | 0,0037038 | 0,1906031 | 1,0002711
E,= 0,1868993 605,8 | 118 | 3,2790456 | 0,0038796 | 0,1907789 | 1,0002716
E,,.. =8,1871058 587,3 | 118 | 3,3823358 | 0,0039850 | 0,1908843 | 1,0002719
565,1 | 116 | 3,5152111 | 0,0040903 | 0,1909896 | 1,0002722
556,4 | 116 | 3,5701758 | 0,0041605 | 0,1910598 | 1,0002724
450,4 | 117 | 4,4104037 | 0,0051403 | 0,1920396 | 1,0002752
Liquids
3. Water 706,5 | 2949 | 2,8116714 | 0,0829289 | 5,397867 1,33002
670,8 | 2939 | 2,9613086 | 0,0870406 | 5,4019787 1,33080
Eo=5,3149381 656,3 | 2937 | 3,0267344 | 0,0888823 | 5,4038204 1,33115
Eax = 8,1871058 587,6 | 2922 | 3,3806089 | 0,0987908 | 5,4137289 1,33304
t=20°C 577,0 | 2921 | 3,4427137 | 0,1005672 | 5,4155053 1,33338
546,1 | 2921 | 3,6375129 | 0,1062478 | 5,4211859 1,33447
501,6 | 2929 | 3,9602189 | 0,116000 | 5,4309381 1,33635
486,1 | 2936 | 4,0864962 | 0,119977 | 5,4349151 1,33712
471,3 | 2946 | 4,2148224 | 0,1241507 | 5,4390888 1,33793
4471 | 2966 | 4,4429564 | 0,1317995 | 5,4467376 1,33942
4. Heptane 656,3 | 2348 | 3,0267344 | 0,0710618 5,66762 1,38572
E(=5,5965582 589,3 | 2361 | 3,3708566 | 0,0795718 5,67613 1,38764
Enax = 8,1871058 546,1 | 2389 | 3,6375129 | 0,0868903 | 5,6834485 1,38930
t= 20 °C 501,6 | 2437 | 3,9602189 | 0,0964911 | 5,6930493 1,39149
486,1 | 2459 | 4,0864962 | 0,1005057 | 5,6970639 1,39241
5. Trimethylpentane | 656,3 | 1762 | 3,0267344 | 0,0533438 | 5,6841077 1,38945
E(=5,6307639 589,3 | 1842 | 3,3708566 | 0,0621106 | 5,6928745 1,39145
Enax = 8,1871058 546,1 | 1912 | 3,6375129 | 0,0695652 | 5,7003291 1,39316
t= 20 °C 501,6 | 2006 | 3,9602189 | 0,0794475 | 5,7102114 1,39544
486,1 | 2044 | 4,0864962 | 0,0835456 | 5,7143095 1,39639
6.Methylohexan 656,3 | 1541 | 3,0267344 | 0,0466364 | 5,8164337 1,42094
Eo =5,7697973 589,3 | 1642 | 3,3708566 | 0,0553662 | 5,8251635 1,42312
Enax = 8,1871058 546,1 | 1725 | 3,6375129 | 0,0627327 5,83253 1,42497
t=20 °C 501,6 | 1831 | 3,9602189 | 0,0725096 | 5,8423069 1,42744
486,1 | 1874 | 4,0864962 | 0,0765667 | 5,846364 1,42847
7. Toluene 656,3 | 4868 | 3,0267344 | 0,1473318 | 6,0774326 1,49243
E(=5,9301008 589,3 | 4811 | 3,3708566 | 0,1621771 | 6,0922779 1,49693
Enax = 8,1871058 546,1 | 4811 | 3,6375129 | 0,1750032 | 6,105104 1,50086
501,6 | 4854 | 3,9602189 | 0,1922287 | 6,1223295 1,50620
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t=20 °C | 486,1 | 4881 | 4,0864962 | 0,1994809 | 6,1295817 | 1,50847
Solids
8. Fluorite 670,8 | 1368 | 2,9613086 | 0,0405216 | 5,8613491 1,4323
(fluorspar) 656,3 | 1365 | 3,0267344 | 0,0412998 | 5,8621273 1,4325
E, = 5,8208275 643,8 | 1364 | 3,0855014 | 0,0420778 | 5,8629053 1,4327
E. . = 81871058 589,3 | 1386 | 3,3708566 | 0,0467348 | 5,867562 3 1,4339
“max 540,1 | 1386 | 3,6779223 | 0,0509908 | 5,8718183 1,4350
t=18°C 508,6 | 1424 | 3,0057134 | 0,055619 | 58764465 | 14362
486,1 | 1427 | 4,0864962 | 0,0583115 | 5,879139 1,4369
9. Fused quarts 656,3 | 2436 | 3,0267344 | 0,0737181 | 59521256 | 1,45640
643,8 | 2429 | 3,0855014 | 0,0749573 | 59533648 | 145674
E,o=5,8784075 589,3 | 2408 | 3,3708566 | 0,0811707 | 59595782 | 1,45845
Epmax = 8,1871058 546,1 | 2399 | 3,6375129 | 0,0872484 | 59656559 | 1,46013
t=18 °C 533,8 | 2397 | 3,7213297 | 0,0891958 | 59676033 | 1,46067
508,6 | 2398 | 3,9057134 | 0,0936577 | 59720652 | 1,46191
486,1 | 2403 | 4,0864962 | 0,0982123 | 59766198 | 1,46318
480,0 | 2405 | 4,1384288 | 0,0995361 | 59779436 | 1,46355
10. Sylvin 670,8 | 3400 | 2,9613086 | 0,1006951 | 6,0579444 1,4866
656,3 | 3394 | 3,0267344 | 0,1027146 | 6,0599639 1,4872
E(=5,9572493 643,8 | 3383 | 3,0855014 | 0,1043945 | 6,0616438 1,4877
Epmax = 8,1871058 589,3 | 3365 | 3,3708566 | 0,1134309 | 6,0706802 1,4904
t=18°C 546,1 | 3365 | 3,6375129 | 0,1224047 | 6,079654 1,4931
508,6 | 3387 | 3,9057134 | 0,1323033 | 6,0895526 1,4961
486,1 | 3414 | 4,0864962 | 0,1395142 | 6,0967635 1,4983
11. Rock salt 670,8 | 3541 | 2,9613086 | 0,1048533 | 6,2262049 1,5400
656,3 | 3532 | 3,0267344 | 0,1069151 | 6,2282667 1,5407
Eo= 6,1213516 643,8 | 3513 | 3,0855014 | 0,1083855 | 6,2297371 1,5412
Epmax = 8,1871058 589,3 | 3315 | 3,3708566 | 0,1174626 | 6,2388142 1,5443
t=18 °C 546,1 | 3485 | 3,6375129 | 0,126762 | 6,2481136 1,5475
508,6 | 3497 | 3,9057134 | 0,1365644 | 6,257916 1,5509
486,1 | 3517 | 4,0864962 | 0,1437211 | 6,2650727 1,5534
480,0 | 3520 | 4,1384288 | 0,1457172 | 6,2670688 1,5541
12. Calcareous 670,8 | 2703 | 2,9613086 | 0,0816256 | 6,5222089 1,6537
656,3 | 2696 | 3,0267344 | 0,0816256 | 6,5222089 1,6544
E,= 6,4405833 643,8 | 2690 | 3,0855014 | 0,0829867 | 6,52357 1,6550
Epmax = 8,1871058 589,3 | 2690 | 3,3708566 | 0,0906652 | 6,5312485 1,6584
t=18 °C 546,1 | 2690 | 3,6375129 | 0,0978405 | 6,5384238 1,6616
508,6 | 2716 | 3,9057134 | 0,106076 | 6,5466593 1,6653
486,1 | 2731 [ 4,0864962 | 0,1116036 | 6,5521869 1,6678

B nepBom ctonbiie Tabnuiiel 1 Haxonarces nokazatenu Eg u E .4 B 12

BemecTBax. Ep .« = 8,1871058 - 10714 JIx siBJIsieTCSl OAMHAKOBOM

NMOCTOSIHHOM BEJIMYMHOM ISl BCEX NMPOo3pavHbIX BCIICCTB.

Benmuuuna Eg , HA000poT, SABISIETCS UHAUBUIYATIBHOM JJI KX A0TO
BemecTBa. B aToM nccnenoBannu 3HaueHne Ey onpenensiack MeTom0M 1moaoopa
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MOCJIE PACUY€TOB CUCTEM YPABHEHUN C UCITOJIB30BAHUEM MMOKA3aTEIICH
IIPEJIOMIICHUS CBETA.

B 1mrectom cron0Oriie Tadbnuie Haxoasarcs 3Hauenus E. Bennunna E

, 1
ompenensiach Ha ocHoBe dopmynsl 1-3: E= [1 — = Enax

B msitoM crostore Tadmuinet Haxosarcs 3HaueHus AE. Benuuuna AE
onpexnensinacsk: AE = Eg — E.

B geTBépTOM CTO0IIC TAGIHUITBI HAXOAATCS 3HAYCHUSI SHEPTHUU (POTOHOB.

hc

Bennuuna e, onpezensiack o Gopmyse: e, = -~

B tpeTpeM cToisiOne Tabanibl HaXOAUTCs KoarudecTBoO (hoToHOB. KomnuecTBo

_ AE
dboTOHOB onpenensiioch no hopmyne: K = -
Y

Kak M0oxHO BUIETh U3 Ta0NHIIBI 1, KOJIHYeCTBO 00pa3yeMbIX BO BHEIITHEM
3JIEKTPOHHOM cJioe (POTOHOB OTHOCHUTEJILHO CTA0WJIBLHO B BUAUMOM IMANA30He
Ka’K10r0 0TAeJbHO B3SITOI0 BellecTBa. B yiabTpaduoneroBom u nHppakpacHoM
nuarnazoHax (a Takke Ha TPaHUIE ITUX JUAMAa30HOB) 3T CTAOMIBHOCTD HAPYIIACTCS,
M03TOMY TaKue JJIMHBI BOJIH HE ObLIM BKJIFOUYEHBI B 3TO HCCleA0BaHue. JTa
UHTEPECHAas 0COOCHHOCTH (CTAOMIBHOCTh KOJIMYECTBA (POTOHOB) MO3BOJISICT
NPUMEHUTH PACIIMPEHHBIN BapuaHT Gpopmyiibl 1-4 nis onpeneneHus nokasarenen

IMPCIOMJICHU CBCTAa B BUIUMOM JJHAIIA30HC B IIPO3PAYHBIX BCIICCTBAX.

1

2\ "2
n=(1- B ")

max

Hamnpumep, B KpUNITOHE, TJI€ KOJMYECTBO POTOHOB K IMOYTH OJIMHAKOBOE ISt
BCEX JIJTMH BOJIH (CM. Tabu1. 1), 1J1g TOYHOTO pacyéTa moKaszaTese mpeoMIICHHS
JOCTaTOYHO €TUHOTO MoKa3arens K Jiist Bcero crekTpa BoJH. To e caMoe OTHOCUTCSI
K IpPyroMy HHEPTHOMY Ta3y — TelHIO.

Ho B *uIKOCTSIX ¥ TBEPIBIX BEIECTBAX KOJIeOaHUs K BHYTpH CIIEKTpa BOJH
(cM. Taba. 1) cymiecTBeHHO OosbllIe, YeM B MHEPTHBIX ra3ax. [loaromy ans nomydenus
BBICOKOTOUYHBIX PE3YyJIbTAaTOB CIIEKTPHI B KHUAKUX U TBEPJBIX BEIIECTBAX HEOOXOAMMO

pa30uTh HA HECKOJIBKO PACUETHBIX UANa30HOB. B CBsi3u ¢ ATHM Obl1a cocTaBiieHa
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BTOpas Tabmuna (Tadi. 2), rae CIeKTphl MPO3payHbIX BEIIECTB ObLIN pa3OUThI HA 2-3

pacu€THbIX nuana3oHa (B cpegueM 60-80 HM).

Taobua. 2
B, | 52, |8
EO! Emax A k eY C_g g é _%S § é ;‘:
10714 nm 107°) | 8% © 2 =
1 2 3 4 5 6 7
Gases
1. Helium 587,7 3,3800337 | 1,0002717 | 1,0002719
E,=0,1869034 501,7 | 116 |3,9594296 | 1,0002736 | 1,0002736
E,... = 8,1871058 4923 4,0350311 | 1,0002739 | 1,0002738 | 108
lim v =299714327 m/s | 4715 4,2130350 | 1,0002745 | 1,0002745 | —10°7
4473 4,4360112 | 1,0002752 | 1,0002753
2. Krypton 645,8 3,0759458 | 1,0002707 | 1,0002711
Eo= 0,1868993 605,8 3,2790456 | 1,0002714 | 1,0002716
E,. 81871058 587,3 3,3823358 | 1,0002717 | 1,0002719 | 10 -87
lim v =209714330 m/s | 9651 | 116 |3,5152111 | 1,0002722 | 1,0002722 | —10
556,4 3,5701758 | 1,0002724 | 1,0002724
450,4 4,4104037 | 1,0002752 | 1,0002752
Liquids
3. Water 7065 | 2944 | 2,8116714 | 1,32999 | 1,33002
670,8 | 2939 | 2,9613086 | 1,33080 | 1,33080
E,= 5,3149381 656,3 | 2937 | 3,0267344 | 133115 | 1,33115
E,ax = 8,1871058 587,6 | 2927 | 3,3806089 | 1,33307 | 1,33304
t= 20 °C 577,0 | 2925 | 3,4427137 | 1,33340 | 1,33338 | 10°
lim v =228031558 m/s | 546,1 | 2921 | 3,6375129 | 1,33447 | 1,33447 | —10°
501,6 | 2932 | 3,9602189 | 1,33637 | 1,33635
486,1 | 2936 | 4,0864962 | 1,33712 | 1,33712
4713 | 2947 | 42148224 | 1,33794 | 1,33793
4471 | 2966 | 4,4429564 | 1,33942 | 1,33942
4. Heptane 656,3 | 2348 | 3,0267344 | 138572 | 1,38572
E,=5,5965582 589,3 | 2373 | 3,3708566 | 1,38773 | 1,38764
E,... = 8,1871058 546,1 | 2389 | 3,6375129 | 1,38930 | 1,38930 | 10°
t= 20 °C 501,6 | 2442 | 3,9602189 | 1,39153 | 1,39149
lim v = 205672872 m/s | 486,1 | 2459 | 4,0864962 | 1,39241 | 1,39241
5 Trimethylpentane | 656,3 | 1762 | 3,0267344 | 1,38945 | 1,38945
E,= 5,6307639 589,3 | 1853 | 3,3708566 | 1,39153 | 1,39145
E,..x = 8,1871058 546,1 | 1912 | 3,6375129 | 1,39316 | 1,39316 | 10°%
t= 20 °C 501,6 | 2011 | 3,9602189 | 1,39547 | 1,39544
limv =217630778 m/s | 486,1 | 2044 | 4,0864962 | 1,39639 | 1,39639
6. Methylohexan 656,3 | 1541 | 3,0267344 | 1,42094 | 1,42094
bo 25;729178%71%58 58,3 | 1653 | 3,3708566 | 142321 | 142312 | o
max = = 546,1 | 1725 | 3,6375129 | 142497 | 1,42497
t=20°C 501,6 | 1836 | 3,0602189 | 142749 | 1,42744

8




limv =212691861 m/s | 486,1 | 1874 | 4,0864962 | 1,42847 1,42847
7. Toluene 656,3 | 4868 | 3,0267344 | 1,49243 1,49243
E(=5,9301008 589,3 | 4833 | 3,3708566 | 1,49715 1,49693
Enax = 8,1871058 546,1 | 4811 | 3,6375129 | 1,50086 1,50086 105
t= 20 °C 501,6 | 4863 | 3,9602189 | 1,50631 1,50620
lim v = 206695464 m/s | 486,1 | 4881 | 4,0864962 | 1,50847 1,50847

Solids

670,8 | 1368 | 2,9613086 1,4323 1,4323
656,3 | 1366 | 3,0267344 1,4325 1,4325
643,8 | 1364 | 3,0855014 1,4327 1,4327 10-¢

589,3 | 1376 | 3,3708566 1,4338 1,4339 —-10-°
540,1 | 1386 | 3,6779223 1,4350 1,4350
508,6 | 1410 | 3,9057134 1,4361 1,4362
486,1 | 1427 | 4,0864962 1,4369 1,4369

8. Fluorite
(fluorspar)
E,=5,8208275

Eax = 8,1871058
t=18 °C

limv =210819240 m/s

9. Fused quarts 656,3 | 2436 | 3,0267344 | 1,45640 1,45640

643,8 | 2431 | 3,0855014 | 1,45675 1,45674
E¢=5,8784075 589,3 | 2408 | 3,3708566 | 1,45845 1,45845
Emnax = 8,1871058 546,1 | 2399 | 3,6375129 | 1,46013 1,46013 106
t=18 °C 533,8 | 2397 | 3,7213297 | 1,46067 1,46067 | —10°

limv=210819240 m/s | 508,6 | 2400 | 3,9057134 | 1,46193 1,46191
486,1 | 2403 | 4,0864962 | 1,46318 1,46318
480,0 | 2404 | 4,1384288 | 1,46354 1,46355

10. Sylvin 670,8 | 3398 | 2,9613086 1,4866 1,4866

656,3 | 3394 | 3,0267344 1,4872 1,4872 106
E(=5,9572493 643,8 | 3391 | 3,0855014 1,4878 1,4877 —-10-°
Enax = 8,1871058 589,3 | 3376 | 3,3708566 1,4905 1,4904
t=18 °C 546,1 | 3365 | 3,6375129 1,4931 1,4931

lim v =205646032 m/s | 508,6 | 3396 | 3,9057134 1,4962 1,4961
486,1 | 3414 | 4,0864962 1,4983 1,4983

11. Rock salt 670,8 | 3541 | 2,9613086 | 1,5400 1,5400
656,3 | 3526 |3,0267344 | 1,5406 1,5407

E,=6,1213516 643,8 | 3513 | 3,0855014 | 1,5412 1,5412

E,ax = 8,1871058 589,3 | 3497 | 3,3708566 | 1,5444 1,5443 106

t=18 °C 546,1 | 3485 | 3,6375129 | 1,5475 1,5475 —-10°°

lim v =199079265 m/s | 508,6 | 3505 | 3,9057134 1,5510 1,5509
486,1 | 3517 | 4,0864962 1,5534 1,5534
480,0 | 3520 | 4,1384288 1,5541 1,5541

12. Calcareous 670,8 | 2703 | 2,9613086 | 1,6537 1,6537
656,3 | 2696 | 3,0267344 | 1,6544 1,6544
E,= 6,4405833 643,8 | 2690 | 3,0855014 | 1,6550 16550 | 10°¢
E,,.. = 8,1871058 589,3 | 2690 | 3,3708566 | 1,6584 1,6584
t=18 °C 546,1 | 2690 | 3,6375129 | 1,6616 1,6616

lim v =185082455m/s | 508,6 | 2716 | 3,9057134 1,6653 1,6653
486,1 | 2731 | 4,0864962 1,6678 1,6678

Kak BuguM, B Tabnuiie 2 B Ka)KJOM BEIIECTBE MPUCYTCTBYIOT 3-4 OMOPHBIX
noka3zatenst K: oM BbIIeNIEHBI )KUPHBIM MIPHPTOM U cepbiM 1BeTOM. (McKimouennem

SABJIAIOTCA TOJIBKO MHEPTHLIC I'a3bl, IT'AC IMOKA3aTCJIb k OJIMH Ha BECh BHHHMBIﬁ CHCKTp).
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Yepes 3TH ONOPHBIE MMOKA3ATEN PACCYUTHIBAIUCH HEN3BECTHBIE TIOKa3aTenn K B
pacu€THBIX AMana3zoHax BOJH (00b4HBIN mpudT, cronden 3). B ocHOBY 3THX

pacuéToB ObLIO MOJ0KEHO MPOMOPIHUOHATFHOE U3MEHEHHUE KOIMYECTBa (JOTOHOB B

. da A2
3aBUCUMOCTH OT U3BMCHCHHM S JIJIMHBI BOJIHBI B paCYCTHOM JHAIla30HEC: E = ﬁ =
17182

const. B pe3ynbraTe Obl1a moiyueHa popmyina a1 onpeaesieHus KOJIn4ecTBa

kK1(An—2A2)+ko(Aq—
A1-22)

Hanpumep, HeoOxoauMo onpeaeauTs B KaMeHHOM coiin (Rock salt ) guciio

M) (1-7)

($hOTOHOB B pacdy€THBIX Auana3zoHax: K, =

dbotonoB Kk mis BostHbl A = 589,3 HM. 3nech A; = 643,8 uM, A, =546,1 HM, pacUETHBIM
nuana3oH A; — A, = 97,7 um, k; = 3513, k, =3485. B pesynbrare o popmyie (1-7)
nosryanm k = 3497.

ITo ¢popmyne 1-7 ObuM TOTy4eHbI Tokaszatenu K, (HexupHbIi mpudt, cronderr
3). 3atem o hopmyJie 1-6 ObUTH OTpeIeIeHbl HEU3BECTHBIE MTOKA3ATEIN
IpeJIoMIICHUs cBeTa. DTH mokasareiu (41) Obun 3aHeceHsl B Tabymiy 2 (cronoderr 5).
[ToTom OBLIO IPOU3BEACHO CPAaBHEHUE C HKCIIEPUMEHTAILHBIMH MMOKa3aTeIsIMU
npesnomMieHus ceera (cronoert 6). J{s KOppeKTHOTrO CpaBHEHHS MOJTyUYECHHbIE
TIOKAa3aTeIn MPEJIOMJICHUS CBETAa OKPYTJISUTHCH JI0 KOJTMYECTBA 3HAKOB, PaBHBIX
KOJIMYECTBY 3HAKOB JJaOOpaTOPHBIX MOKa3zarenei. B ToM ciyyae ecnu mocie
OKPYTJICHHSI TIOKa3aTe TN TPETOMIICHHS TIOJTHOCTHIO COBMAIANH, TO JIJIS KHUIKOCTEH H
TBEPBIX BELIECTB PACX0KIECHAE TPUHUMATIOCh paBHbIM 10 °, 11a mHepTHBIX razos —

108, Amanm3 nosy4eHHBIX pe3ydbTaTOB HAXOAUTCH B paszene «PesynbTaTy.

B sT0i1 paboTe Ha ocHoBe dhopmyIibl 1-4 Obu1a osrydeHa Gopmyiia rpezena
CKOPOCTH PaclpOCTpaHEHUS 3JIEKTPOMAarHUTHBIX BOJIH B IPO3PavyHOM BELIECTBE. DTOT
npejen CKOPOCTH B BEIIECTBE HACTYIAET, KOTJa AJIMHA BOJIHBI A — 00 U
coorBercTBeHHO 3HaueHue AE B ¢hopmyne (1-4) ctpemuTtcs k Hyio. C yuérom 3rtoro,
nocJse npeodpazoBanus u3 Gopmyibl 1-4 6puta moaydeHa ¢popmylia npeaeaa CKOPoCTH

PacpOCTPAHEHHUS ANEKTPOMATHUTHBIX BOJIH B IPO3PAYHOM BELIECTBE:

: E3
limv=c 1-—5 (1-8)

max

rae ¢ =299 792 458 m/c.
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[To popmyne 1-8 Ob1M BBIYMCIIEHBI IPEAEIIBI CKOPOCTH PACIPOCTPAHEHUS
AIIEKTPOMArHUTHBIX BOJH B 12 Mpo3payHbIX BEIIECTBAX U 3aHECEHBI B TAOIHITY 2.

(AHaH3 MOJTyYEHHBIX PE3YIbTATOB HAXOJIUTCS B pasene «Pe3ynbpTaThy).

3. Pe3yabTarhl.

B sTrom uccnenoBanuu 6nu1a ostydeHa gopmyina 1-4, nmokassiBaromias
3aBUCUMOCTb IOKa3aTeNsl NPETOMIIEHHS CBETA OT SHEPTUU BHEIIHUX 3JIEKTPOHHBIX
cJ10eB aToMOB BenecTBa. C MOMOIIbIO 3TOH OCHOBHOM (POPMYIIBI OBLIIO OMIPEIETIEHO
KOJIMYECTBO (DOTOHOB, 00Opa30BaHHBIX MTPH B3aMMOJICHCTBUM JICKTPOMATrHUTHBIX
BOJIH C BEIIECTBOM M 3aHeceHO B Tabmuity 1 (cronoer 3). [Ipu manpHeiieM ananmse
BBISICHUAJIOCH, YTO KOJIMYECTBO TAKUX (POTOHOB CTAOWILHO U MOYTH He 3aBUCHUT OT
JAJMHBI 3JIeKTPOMATHUTHBIX BOJIH. DTO 00CTOSATEIBCTBO MO3BOJIMIIO MOJTYYUTh U3
dbopmysl 1-4 Gopmyiy nmst onpeesieHus ToKazaress MPeJIoMIICHUS CBETa Ha
ocHoBe 3Hepruu ¢otona (1-6). Kak Buaum u3 tadbnuiisr 2, mo Gopmyie 1-6 Obu1
onpenenex 41 nokazarens npenomieHus ceta. CpaBHEHUE MMOTYYEHHBIX
roKasarteliel MpeIoOMJICHUS CBETa ¢ JJa00paTOPHBIMU MMOKA3ATESIMU TTOKA3aJI0
BBICOKYIO TOUHOCTD MOJYUYCHHBIX PE3YIbTaTOB. B HHEPTHBIX ra3zax pacxoxjaeHue ¢
J1200pATOPHBIMH NOKA3aTeJIMH NpeJoMJIeHus cBeTa coctapmio +108 10", B
KHIAKHX U TBEPABLIX BemecTsax: +1076% —107°. TIpu 5ToM pacuérHble qUana3oHbI
BOJIH COCTAaBJISI: B UHEPTHBIX razax 140 uM u 195 HM, B )KUAKKX U TBEPIABIX
BemecTBax: 60 — 80 Hm.

st cpaBaenusi. HanbGonee Tounas amnupuueckas popmyna 'aptmana: n =
n, + C/(A — Ay)?, onpenensier moKazaTeu MPEJIOMIICHUS CBETA C TOYHOCTHIO
+10-% —10-°. [pu >TOM A7 JOCTUKEHUS TAKO TOUHOCTH, PACUETHBIE YIACTKH
JIMAna30HOB BOJIH JIJIs 3TOU (DOPMYJIbI He I0JKHBI MPEBHIIATH HECKOJIbKO
AecSITKOB HM, TO ecThb 30 — 40 HM.

BoJibIioe KOJMYecTBO TOYHBIX Pe3y/ibTaToB (41) moaTBepKIacT AcicTBIE
dbopmyibl 1-6. DTO CBUAETENBCTBYET O TOM, YTO CTPYKTYpPa OCHOBHOU (DOPMYJIBI
1-4, koTopasi MOBTOPSIET CTPYKTYPY PEIATUBUCTCKOMN hopmyrsl 1-1, Obia

BbIOpaHa MpaBUIIbHO.
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HeoOxomumo oTmMeTuth, uto popmyna 1-4 sipnsercst puznyeckoi
dopmyiJioii, moTroMy 4TO B €€ OCHOBE HaxoauTcsi sHeprus: Ep .y, Eg, AE. Epax 1

EO SABJIOTC ITIOCTOAHHBIMUA BCJIMYMHAMH, a AE =k ey ABJACTCS HGpGMGHHOfI

BennurHOM. [Ipu aTom K siBNIseTcs cTaOUIbHOM BEJIMYUHON M MOYTH He 3aBUCHT
OT JJTUHBI BOJHBI (cM. Ta01.1). (CTabMIBHOCTH KOJIMYECTBA 00Pa3yeMbIX B
AJIEKTPOHHBIX CIOSIX (POTOHOB SBISETCS CKPHITOU MPUUMHON JEHCTBUS BCEX

IMITUPUYECKUX JUCTIEPCUOHHBIX (OPMYI).

Kak BugHo u3 Tabnuuel 1, Benuunna Ej siBisieTcss MHIMBUIYaTbHOM JJ1s
KaxJ0T0 BeniecTBa. Haumenbias BennunHa E npuxoauTcs Ha HHEPTHbBIC Ta3bl:
renuii— 0,1869034 - 10~ 1* JIs u xpunron — 0,1868993 - 10~1* J)x. HanGonsiuas
BenuunHa Ej mpuxomurcs Ha kaMeHHYI0 conb — 6,1213516 - 10~ Ik 1 u3BeCcTKOBBII
mmar — 6,4405833 - 10~* JIx. IIpu sTom E, B nHepTHBIX razax menbine E, B
JKUJIKOCTSX U TBEpbIX BemecTBax B 30-33 paza.

Takxoke u3 Tadaunkl 1 BUAHO, YTO HAUOOJIBIIIEE KOTUYECTBO ()OTOHOB
MPUXOJAUTCS HA KAMEHHYIO coyib — 3541 u Tonmyon — 4881, a HauMeHbIIIee KOJIMYECTBO
npuxonutcs Ha renwii —115 u kpunton — 116. IIpu 3TOM B MHEPTHBIX Ta3ax

KoJn4ecTBO (poToHOB B 12-40 pa3 MeHblIIe, 4eM B KUIKOCTSAX U TBEP/IBIX BEIIECTBAX.

B sToM ucciienoBanuu Obl1a nogydeHa popmydia mpejena CKOpoCcTH
pacnpocTpaHEHUs AIEKTPOMAarHUTHBIX BOJIH B MPO3pavyHbIX BemiecTBax 1-8. B mepBom
cToJIOIIE Ta0J.2 HAXOAATCS MPEAEIbl CKOPOCTH PACIPOCTPAHECHUS DICKTPOMArHUTHBIX
BOJIH B MIPO3payHbIX BemiecTBax. [Ipu aTom, uem Gonbiie Ej, TeM Menbine lim v B
BemecTBe. Hanbonpiuii mpenen CKOpoCcTy pacpOoCTPaHSHUS SJIEKTPOMArHUTHBIX
BouH B reyiuu (lim v =299 714 327 m/s), a HauMeHbIIHH Tpeiesl CKOPOCTH — B

n3BectkoBoM Immate (lim v= 185 082 455 m/s).

4. 3ak04eHue.
B npenpinymem pasnene ObUIN MEPEUUCICHBI PE3YJIbTAThl TPOBEAEHHOTO
uccleoBanusl. B 3akmounTeIbHOM YacTh XOTEIO0Ch Obl BBIJICTUTh OJHY U3

0COOEHHOCTEH ITOTO UCCIIeIOBAHUS, KOTOPAsl CBSI3aHA C KOJIMYECTBOM (DOTOHOB,
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06p33yeMBIX BO BHCITHHX 3JICKTPOHHBIX CJI0AX ATOMOB IMPO3pavYHbIX BEIICCTB. Ota

XapaKTCpHast OCOOEHHOCTH SIBISETCS BU3UTHOM K&pTO‘IKOﬁ 3TOT'0 UCCIICAOBAHUA.
HOJIy‘IeHHI)IG B 3TOM HCCJICAOBAHHUHN BBIBOJALI U PC3YJILTATHI HC ABJIAIOTCA

OKOHYAaTCJIIbHBIMU. HCO6XOI{I/IMBI I[&J'IBH@IZIHHG HCCICOAOBAaHU B OTOM

HallpaBJICHUH.
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ABTOp uccnenoBanus: Aujapein YepHos.
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