YuebOnbiit npeamer OVIIL 11 @uszuka
IIpenogaBarenb Kopa6ensnukoB Bacunmit Hukonaesuu

Tema: [Honspuzanusa nonepeunsix BoaH. [lonsgpusanus ceera. [[BoriHOE
nyudenpenomienue. Ionspounsl. lucnepcus csera.

Ilonsipusaiya MeXaHHYeCKHX BOJH. PaHee ObLIn pacCMOTPEHBI SIBJIEHHS HHTEP-
bepennun n rudpakin cBeTa, MOATBEP/KAAIOIIIE ero BOJHOBYIO pupory. C BoHO-
BOIl TOUKHU 3peHUs 0OBACHAETCS U SIBJIEHHE IOJIAPU3all, KOTOPOE MOKHO Hab.Iio-
7aTh TOJIBKO y MonepeuHbIX BoJIH. CYIIHOCTD 3TOTO SBJIEHNSI IIPOIIE BCETO PACCMOT-
pPETh Ha MOIIEPEYHBIX MEXaHMYECKIX BOJTHAX.

B nponosibHOI BosiHE (HaripuMep, 3BYKOBOIT) HaripaB/ieHne KoieOaH il IIOJTHOCTHIO
OIpe/ieIsAeTCs HallpaBIeHIeM paclipocTpaHeHIsA BOIHEL B monepeunoll BorHe koseba-
HIISI COBEPIIAIOTCS IEPIEHANKYIAPHO HAIIPABJICHHIIO PACIIPOCTPAHEHN. 33/IaHHOE Ha-
IpaBJICHIE paclIpoCTPaHCHIS BOIHEI €lIe He OIpe/Ic/IseT HallpaBIcHUS KoaehaHuil, Tak
KaK HallpaBJIeHu, IIepIEHANKYIAPHBIX JaHHOMY, OecuncieHHoe MHOKeCTBO (puc. 9.12).

Pacemorpum onbit. [lycts o miHypy B HatpasieHun SO pactipocTpaHseTcs mote-
peuHasi BOJIHA, Ha ITyTH KOTOPOI IMOCTaBJeHa Iperpaja ¢ medbio (puc. 19.13, a). Oue-
BU/THO, YTO BOJTHA Uepe3 IeJTh MPOHET TOJIbKO B TOM CJiydae, KOT/Ia HalpaBaeHue e
A B coBnasiaeT ¢ HalpaBJIeHIeM KOIebaHmI, T.e. eCJIH IIe/Ib PacIoo/KeHa BEPTUKAIb-
#o. Ecomi mesb mosepHyTh Ha 90°, T.€. PacmosIoAKNTh ee TOPU3OHTAIIBHO, TO KoJieha-
HI1s 4epe3 Iiesb He mpoiayT (puc. 19.13, 6). ITo CBUIETENBCTBYET O TOM, UTO B ITHY-
pe MPOUCXOIIIIH MOIepeYHble KoJIebaHnsl B 3a[aHHOM HallpaBJieHn. 11po1oibHbIe
KOJIeGaHIA TIPOXOMAT YEPES TIE/Ib MTPH JII0OOM yTJIe TOBOPOTA.

Eciu B monepeunoii BoiHe KostebaHMs COBEPIIAIOTCS TOABKO B OJHOM KaKOM-IH00
OIIPEIeICHHOM HaIIPaBJICHIN, TO BOJIHY Ha3bIBAIOT , TN
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1 J|B1 f \» peHHbeI OIIBIT TOBOPUT O TOM, UTO IIEJIb MOK-
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BOJIHY M aHAJIM3NPOBATh COCTOSHUE IOJISPH-
30BaHHOIT BOJIHBI (OTIPE/ENSITh HalpaBIeHne
6 ee kosebannii). Posb Takoll mesn MOryT Bbl-
Puc. 19.14 MOJIHATH HEKOTOPbIE KPUCTAJLIIBI, HATIPUMED
TypMaJinH. BbipesaHHblie 13 Hero oripe/eeH-
HbIM 06Pa30M IJIOCKOTIAPAJLICIbHBIE TLIACTHH-
K11, KaK CJIE/Iy€eT U3 OIIbITa, CIIOCOOHBI IIPOITYCKATh CBETOBBIE KOJIEOAHIIS TOIBKO OTHO-
ro Hanpasienns. Ce10BaTeabHO, TYPMAIHHOBBIE IIACTHHKY MOTYT OBITh HCIIOJIb30-
BaHbI [T BBIACHEHNS XapakTepa (TIOMepevHOCTH ) CBETOBBIX BOJIH.
[TosicHnM, moueMy TypMaJIH U HEKOTOPBIE APYTUe KPUCTAJLIBI MOTYT TOJSPH30-
BaTh cBeT. Kak n3BecTHO,

KPHCTAJJIbI — TE€JIda aHH30TPOIIHbIC, HX OITHYCCKHE CBOMCTBa Pa3/IMYHLbI 11O
pPa3JIHYHbIM HAIIpaBJIE€HUAM.

VY Typmanina aHU30TPONINS ITPOSBIISETCSA B TOM, UTO OH CHJIBHO ITOTJIONIAET H3JTY-
yeHHe ¢ KoJeOaHMsIMHI OHOTO OIIPeAEIEHHOIO HAllpaBJIeHIs, 8 M3/1y4eHus ¢ KoJeba-
HHASIMU B TIEPIEH/IIKYISPHOM eMy HallpaBJIeHUH [MOYTH He ITOIJIomaeT. JTO CBOHCTBO
KPUCTAJIJIOB Ha3bIBAIOT OUXPOUIMOM.

Takum 06pasoMm, IpoaHaIN3HPOBATH COCTOSIHUE CBETOBBIX KoJlehaHuil B CBETOBOIL
BOJIHE U YOEIUTHCA B HX MOMEPEYHOCTH MOKHO € MTOMOIIBIO IBYX TYPMATUHOBBIX I1/Ta-
cruHok. Ha puc. 19.14, a miacTMHKN paclosoKeHbl TaKUM 06pa3oM, UTO HarpaBJie-
HUSL IIPOIYCKAEMbIX HMHU CBETOBBIX K0J1e0aHMI ITapa/Lie/ibHbl APYT APYTY, [IPH 9TOM
BTOpas IJIaCTHHKA MPOIyckaeT 6e3 n3MeHEHUsI CBETOBYIO BOJIHY, IIPOILIE/IIYIO YUEPE3
nepsyio. [Ipu moBopoTe BTopoii TypmaanHoBoii tactuakn Ha90° (19.14, 6) ona mos-
HOCTBIO TacuT KoJebaHMs, IPOIIe/IINe Yepe3 MePBYIO ILIaCTUHKY. 1lepBast IacTHH-
Ka, MpeBpallaloIas eCTeCTBEHHbII CBeT B IVIOCKOIIOIIPU30BAHHbII, HA3bIBAETCS

, BTOpast, Oollpe/iefIsAoNas HallpaBjieHne Komrebannil (racsmast 1mois-
PH30BaHHYIO BOTHY ), — . V13 onibiTa BUIHO, YTO OJIAPU3ATOD U aHA-
JIN3aTOP ABJAIOTCA B3aNMO3aMEHAEMBIMI IIPHOOPaMIL.

SIBnenue MOJAPpH3aAllHH NOKa3bIBaA€T nonepeqﬂmﬁ X4apaRKTEpP CBETOBLIX BOJIH.

HO]’[@pC‘IHOCTb CBCTOBbIX BOJIH 1TIOATBEPARIACTCA 1 3JICKTp01\IaFHIrITHOI:’I TeOpI/ICIL'i CBE€TA.

EcrecTBeHHBII U MOIAPH30BaHHbIN cBeT. Kak ObL10 0TMeueHOo paHee, CBET MPeS-
cTaBsAeT coOOIl BIIeKTPOMAarHUTHbIE KoJIeOaHHs, paclIpOCTPaHSAIOIIIECS B BI/IE TIOIE-



PCUYHBIX 5/ICKTPOMArHUTHBIX BOJIH /THHOIM (3,8 —7,6) - 10~ M. DIeKTpoMarHuTHas BOJI-
Ha XapaKTepHU3yeTcst BEKTOPAMU HAIIPSIKEHHOCTH aJIeKTpudeckoro rnosist B v uHayk-
i MarauTHoro mosst B. Bexktopsr E 1 B pacnososkeHbl Bo B3aMMHO-TIEPITIEHINKY -
JIIPHBIX IIJIOCKOCTSX M KOJIEOII0TCS B OIMHAKOBbIX (hasax (Ha puc. 19.15 BousHa pac-
npocTpansieTcs B HanpasiaeHun ocu X). KosebaHns aTHX BEKTOPOB B H30TPOITHOMN cpejie
IIPOUCXOAT IEPIEHIUKY/IIPHO HAIIPABJICHIIO PACIPOCTPaHEHNs KoiebaHnii — K Iydy.

Bo muorux ciayuasx (npu dusnosnornyeckux 1 GoToOXNMHYECKUX BO3/eHCTBUSX,
JIIOMUHEeCIeHIIH, (hoToadhdeKTe 1 T. 1.) A€HCTBIE CBETOBBIX BOJIH Ha BEIECTBO B OC-
HOBHOM OIIPE/IEII€TCH BEKTOPOM HaIPAKEHHOCTH aIeKTpiueckoro o E, Tak kak
GOJIBIIMHCTBO SABJIEHNIT, HaO/II0JaéMBIX B BEIIECTBE M0 A€ICTBIEM CBETA, CBA3aHO C
BO3/ICHICTBUEM Ha 3JIEKTPOHBI.

[ToaTomy paccmaTpuBas jajiee KojaebaHuss CBETOBOIO Jiyda, OyaeM IIOHHUMAaTh 10/
HUM Kosiebanus Bektopa E.

OJIEKTPOMATHUTHBIE BOJIHBI, H3IyUYaeMbI€ CBETAIIIMCS TEJIOM, CKIAIBIBAIOTCA U3
OT/IETBHBIX BOJIH, KOTOPbIE UCITYCKAIOTCS €r0 aTOMaMu (3JeMeHTapHbIMI BUGpaTopa-
mi). BesegcTBre Toro uto atoMbl 6€CIpephIBHO MEHSIOT CBOIO IIPOCTPAHCTBEHHYIO
OpHeHTaI1Io, HallpaBJIeHne kKojaebanuil Bektopa E pesyiabTupyiomeii ¢cBeToBoil BOJI-
HBI HETTPEPRIBHO MEHSIETCS.

Ecin B cBeTOBOI BostHe KostebaHns BekTopa E Mponcxoast 1mo BceBo3MO/KHBIM Ha-
IIPABJIEHIISAM B IZIOCKOCTH, EPIIEHINKYISIPHOI HAIIPABJIECHIIO PACIIPOCTPAHEHUS BOJI-
HBI, TO CBET Ha3bIBAIOT ecmecmeerHHbim (puc. 19.16, a).

CaeToBbI€ KOJlehaHMs, Kak 1 J100ble KoJaedaHust, IIPOUCXOAIINE B OHOI TLIOCKO-
CTH, MO/KHO PasJIo/KHTh 110 TIPaBHJIY Tapa/LielorpaMMa Ha ABa KoJleOaH s, ITPOMCXO/s-
1I1e B IBYX B3aIIMHO-TIEPIEHANKY/IIPHBIX IVTOCKOCTX. Ce10BaTeIbHO, €CTECTBEHHBIIT
JIy4 CBETa MBI MOJKEM TIPEICTABUTH KaK JIy4, B KOTOPOM KOJIeOAHHS TIPOUCXO/AT B IBYX
B3aMHO-TIePITeHANKY/ISPHBIX HAIIPABICHIAX, HAIPIMep B IZIOCKOCTH UepTeska, KOTO-
PYIO CUMTAEM COBIA/AIONIEN € ITIOCKOCTBIO NMageHus (KojaebaHusl yCI0BHO OTMEYAIOTCST
YepPTOUKAMM ), U B IVIOCKOCTH, EPIEHANKY/ISSPHOIT IVIOCKOCTH MajeHus (KoaeOaHms oT-
Mmeuarotcs Toukamn ). Ha puc. 19.16, 6 Jyd ecTecTBEHHOTO CBETa YCI0BHO N300paskeH
KaK IpsaMasi, Ha KOTOPOIl paciooKeHO OIMHAKOBOE YHUCJIO YEPTOUEK U TOUEK.

Ecim konebanms Bextopa E poncXomsaT TOIbKO B OAHOM HallpaBJIeHIH, TePIeH -
KYJISIPHOM JIy4Y, TO CBET Ha3bIBAIOT . IIpsimast ¢ wepTou-
kamu (puc. 19.16, &) wm Toukamu (puc. 19.16, 2) nzobpakaeT Jyd IIOCKOMOJISIPU30-
BaHHOTO cBeTa. YacTHUHO MOJIAPU30BaHHBbII J1y4 cBeTa n3obpaket Ha puc. 19.16, J, e.
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[I1ockocTh A, mpoxoasIIyIo Yepes HalpaBJeHne Kosrebanuil Bektopa E u ayu
(puc. 19.17), nasniBaior .

Ilnockocms M, mpoXoaAmiyio uepes JIyd 1 IePIeH/INKY/ISIPHYO HallpaBJIEHUIO KO-
nebannii Bektopa E, T. €. m1ockocTs, B KoTopoii konebsercs BektopB, HasbiBaroT

. ILtockocTn KosrebaHUil 1 MOJIApU3AlINH BCET/a B3aMHO-
NepIreH UKy ISAPHLL.

Iossspu3anusa cBeTa IPH €ro OTPasKeHHH U IIpeJJOMIeHHH. [lo/sipr3oBaHHbII CBET
MOZKET OBITh IIOJIyUEH [IPU €I0 OTPAKEHUHN U TIPEJIOMJICHIN OT TPAHUIIbI Pasjie/ia AByX
ANDIEKTPUKOB. Eciam yros najgeHns cBeTa Ha TPaHUIly pas/iesa IBYX AU3JIEKTPUKOB
HE paBCH HYJIIO, OTPa/KCHHBIN 1 ITPEIOMJICHHBIH YU OKa3bIBAIOTCA YACTIYHO TIOJIS-
pusoBannbivu (puc. 19.18, @). B orpaxkennom syue npeobnaaior konebanus, nep-
HEeHINKYJIAPHBIE TUIOCKOCTH TMAJIeHUs, B IPEJIOMIIEHHOM JIyue — KojiebaHus, mapai-
JIETTbHBIE TIOCKOCTH TiasieHusA. [Ipn yrie magensis, y1oBIeTBOPAIONIEM YCIOBHIIO

tg ip = n, (19.12)

IJie N — OTHOCHUTEJIBHBII ITOKa3aTe b IPEJIOMIEHNS IBYX CPE/l, OTPa/KEHHBII JIyY IO~
puzoBaH 1osHocThio (puc. 19.18, 6), a npesiomiieHHbI — ToABKO YacTHuHO. COOTHO-
menne (19.12) maspBaoT , YTOT i — :
LI . I3 3akona bprocTepa 1 3akoHa IIpesioMIeHIA
sin i /sin ~ = n caeayeT, YTO IPH MAeHIN JIyJYa Ha TUBIEKTPUK O/ YTJIOM TIOTHOIT
MOJIIPU3AIIN OTPa’KEHHbBIN U MPEJIOMICHHBIN JIyIH B3alMHO-TIePIEHANKYISPHBI.

JIBoiiHoe nyuenpenomienue. Kak ormeuanocs panee, B IPUPO/IC CYIIECTBYIOT aHH-
30TPOITHBIE BEITECTBA, ONMTUYECKIE CBOIICTBA KOTOPBIX MO PA3JIMUHBIM HAIlIPABJICHISIM
paszmnunbl. K TakuMm mMaTtepuasiaM MOKHO OTHECTH, HallpUMep, KPUCTAJJIbl UCIaIIC-
KOTO INMaTa U KBapIa. B ecrecTBeHHOM Jyde Kostebanns BekTopa E mpomcxonsr mo
BCEM HallpaBJIEHHAM, a Tak KaK CBOIICTBa KpHUCTasjla B pa3HbIX HallpaBJeHHIX pas-
JIMYHBI, TO KoJebaHUs BEKTOpa HANIPSIZKEHHOCTH 9JIEKTPIUYECKOTO ITOJISA B Pa3IHYHBIX
TIOCKOCTSX MPOMCXOAT HE OJIMHAKOBO, BO3HUKAIOT Kak ObI JIy4l ¢ pa3HbIM 3HAYEHH-
eM E — Ha rpanuiie pasjena IByX CpeJl OHU IIPEJIOMJISIOTCS Pa3IinyHo. ITO O3HAYaeT,
yTO KOJIebaHUs, IPONCXOAAIINE B IBYX B3aHMHO-TIEPIEHANKY/ISPHBIX IIOCKOCTSX,
KOTOPBIE XapaKTePU3YIOTCA ABYMA KOMIIOHEHTaMU BEKTOPa HANPAKEHHOCTH 3JIEKT-



puueckoro noas (E, u E)), daxTuyeckn nmeior pasible nokasaTe Il IPeIOMIEHHUS.
[Tpu aTOM HAOITEOIAETCSA PA3/IBOCHIE JTyUa, WK ABOMHOE JIYUeTPEIOMICHIE: €CTECTBEH-
HBIIl CBET, BOI/ISI B KPUCTAJLII NCJIAH/ICKOTO TITaTa, pa3/iBalBaeTCA Ha [[Ba JIy4a, [10JIs-
PH30BaHHBIX BO B3aNMHO-TI€PIEH/INKYJ/ISIPHBIX IVIOCKOCTSX. /{718 01HOro 13 jiy4eii Bbl-
MIOJIHAIOTCA 3aKOHBI IIPEJIOMJIEHUS U TI09TOMY 3TOT JIy4 Ha3bIBAIOT ,
N1 IPYTOr0 — 1€ BBITOMHAIOTCA 1 JIy4 Ha3bIBaloT

Har[paBJIeHHH BJI0JTb KOTOPBIX JIBOITHOTO JTyUeTIpEIOMICHUST HET 1 00a 7 qua (0OBIK-
HOBEHHBII 1 HEOOBIKHOBEHHBIII ) PaCIIPOCTPaHSIOTCS C OMHAKOBBIMH CKOPOCTSIMHE, Ha-
3bIBAIOT . Ecain Takoe HammpaBJieHIe O{HO, TO
KPHUCTA/LIBI HA3BIBAIOT OOHOOCHBIMU. I1I10CKOCTD, TPOXOJIAIILY IO Yepe3 Ma/ aroIHil JTyY
1 ONITHYECKYIO OCh KPUCTAJL/1a, Ha3bIBAIOT IVIABHBIM CEeUEeHUEM KPUCMAlla.

OO6GBIKHOBEHHBIE I HEOOBIKHOBEHHBIE JIyUN SIBJISIOTCSI OJHOBPEMEHHO JTyd4aMI I10-
JITPU30BaHHBIMU, OOBIKHOBEHHBIII Ty MOJITPU30BaH B IIOCKOCTH IJIABHOTO CEYEHNS, a
HeOOBIKHOBEHHBII — B INTOCKOCTH, TIEPITEHINKYJIAPHOI MIOCKOCTH TJIaBHOTO CEUEHMS.

IIpuama Hukouss. /[BosikonpesioMisdonine KpUCTalibl HEITOCPEICTBEHHO HE HC-
MOJIBb3YIOT Kak IOJIAPU3aTOPhl, TaK KaK IIyYKH OOBIKHOBEHHBIX N HEOOBIKHOBEHHBIX
JIydel BBIXOAT N3 KPHCTAJIIIA MO/ OUE€Hb MaJIBIM YTJIOM JIPYT K JIPYTY WJIN jlasKe Tiepe-
KpBIBAIOTCA. UTOOBI «pasBecTH» 3TN JIyUH, TOJb3YIOTCA Pa3INIHBIMHA ITOJIIPU3YOII-
mu npuamamu. Hanbourbiee pacnipoctpanenne nonyunnanpusma Hurxons, nnm ru-
xoab. OHA COCTONT U3 KPUCTAJIIa NCIaH/CKOro IIaTa, nMetoniero ¢hbopmy mapasiie-
nenumnena (puc. 19.19). Kpucrann paspesaeTcs HaKJIOIHO 110 IIockoctH  BEDP 1a
JIBE YaCTH, a 3aTCM CKJICHBacTCs KaHaCKIM Oaab3aMoM. [lokasaTesb IpeIoMIcHNS
KaHa/[cKoro bamb3ama 1,549. [TokasaTe b IpeTOMJIEHIS HCIAHACKOTO IIIaTa A1 OObIK-
HOBeHHbIX J1yueil 1,658. /{11 HeOObIKHOBEHHBIX JIyuell MOKa3aTe/In [IPeJIOMIEHUS HC-
JIAHJCKOTO TIAaTa PasJIMUHbI JJIS PAa3IIHBIX HATPABICHUI: /71T JTydell, HAYIIX T1a-
pa/LIeIbHO JIMHHBIM pebpaM IIPU3MEL, OH paBeH 1,515.

[TycTh ecTecTBEHHBIN YU TTa/1aeT Ha HIKHIO Tpadb mpuaMbl (puc. 19.20) B mnoc-
KOCTH TIJIaBHOTO cedeHUs (IUIOCKOCTU YepTeska) MO, TAaKUM YIJIOM, YTO IIPEIOMJICH-
HBIE JIy4H, Pa3BONBIINCH, IYT IIOUTH MMapaIeJbHO TPo0TbHBIM pebpam. Heobbrk-
HOBEHHBII J1y4, A0/ 10 CJI0s KaHa/ICKOTro Oa/ib3amMa, BCTYIIAET B HETO KaK B CPE/LY
GoJtee IPEIOMIISIONIYIO U TIPOJIOJIKAET Iy Th, HE OTKJIOHSACH, TaK KaK CJIOH KaHaICKO-
ro H6arb3ama oueHb TOHOK. OOBIKHOBEHHBII JTy4 BCTpeYaeT ciIoii Garb3aMa Kak CpeLy
MeHee TIPETOMIIAIONIYIO 1, TaK KaK YToJl €ro TajieHis 6oJblile MPeAeIbHOTO YIJIa, HC-
MBITHIBACT ITOJTHOE OTPAKEHIE T TTIOTJIOTACTCA 3a4ePHEHHON TpaHbio TpuaMbl. M3 mpu-
3MBI BBIXOJIUT O/J{UH TOJIbKO HEOOBIKHOBEHHBIN JTy4. HampaBineHne konebannii BeKTo-
pa E mokasano ma puc. 19.20.
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Iosspouapl. Mcronb3ys AXpous3M TaKHX ABOAKOIPEJIOMIIAIONINX KPUCTA/LIOB, Kak,
HaIpUMeEp, TepalaThT, N3TOTOBJIAIOT MOJISIPU3AI[IOHHBIC CBETOMIIBTPHI (IIOISTPOH/IbI ).
OHU PeACTaBISIIOT cOO0I HEJLTYIONIHYO TUIEHKY, TIOKPBITYI0O TOHKUM CJIOEM KPHC-
Ta/LTNKOB TepalraTiTa, OpHeH THPOBAaHHBIX OIPEEIEHHBIM 00pa3oM. DT IJIEHKN BETyT
cebs1 1o00HO IIACTHHKAM, BBIPE3AHHBIM U3 KPUCTAJLIA TYPMAINHA: B HUX IIPOUCXOANT
JABOITHOE JIyUelpesioMIeHNe 1, TaK JKe KaK B IJITACTIHKE TyPMaJliTHa, OIH 13 ITOJIAPU30-
BaHHBIX JIy4eil MOTTIONIAeTCs B CAaMOM IeparlaTHTe, a IPYToi BBIXOIUT HAPYIKY.

Taxue ycTpoiicTBa, Kak OJISAPOM/bI H IIPU3MBI, MOTYT paboTaTh Kak MOJISAPU3aTO-
PbI 11 aHasn3aTopbl. OTBIT TOKA3kIBAET, UTO HEKOTOPBIE KPHCTAJIJIBI 1 PACTBOPHI Opra-
HUYECKHUX COEHHEHNI IIPH IMPOXO/KACHIH Yepe3 HUX IOJIsIPI30BaHHOIO JIyda I10BO-
PaYMBAIOT ILIOCKOCTD €0 MOJIAPU3ALUH, IPIYEM YTOJI [I0BOPOTA IJIOCKOCTH KoJeba-
Huil BekTopa E mponopiiiionanen myTH, TpoiJIeHHOMY CBETOM B 3TOM BelllecTBe. Be-
MeCcTRa, BpaMarolie TI0CKOCTh MOJISPU3aITii, Ha3bIBAIOT ORMUUECKI AKMUGHBL-
Mmu. K 1x dncry nprHaaieskaT KBapll, pacTBOp caxapa B BOJIE H JIp.

SlBieHne moIApU3aAIUN MHUPOKO HCHOJB3YIOT B HAPOAHOM Xo3giicTBe. OHO Ipu-
MEHSeTCHA JIJIS OTIpe/IeIeHNA KOHTIEHTPAI[TH PACTBOPOB ONITHYECKN aKTHRHBIX BEIECTB,
IS OIIpe/IeIeHNs MeCT YIIPYTHX HalPsKeHHH, BO3HIKAOIIIX B pe3y/IbTaTe MeXaHH-
YeCKNX HArpy3oK, IIpH M3y4YeHNH ObICTPO MPOTEKAIONINX IIPOLECCOB, TAKNX, HAIIPHU-
Mep, Kak 3ByKO3aIllCh H BOCIIPOU3BE/ICHIE 3BYKa.

HHCHCPCHH cBeta. Ecan IIpoONyCTUTD ITYYOK 66,1101"0 CB€Ta 4epe3 CTERIAHHYIONDI -
3MY, TO Ha 9KpPaHC BOSHIIKHET ITIOJIOCKA C HECIIPEPBIBHO MeHHDmeﬁCH OKpaCKOf'I, KOTOpaAda

Ha3bIBACTCS RPUIMAMULECKUM, NN ] (puc. 19.21).
Pasioskenue 6estoro cBeTa B CEKTP MPH IIPOXOJKIAEHUN YEPES [IPU3MY — [TPOSBIIEHNE
JTICTICDCHIL. HA3bIBAIOT 3aBUCIMOCTH CKOPOCTH CBETA B BEIIIECTBE OT [IJTH-

HBI BOJIHBI, IJI 3aBHCHIMOCTD ITOKA3aTeJIsI TPEIOMJICHIIST BEIECTBA OT JJINHBI BOJIHBL

[Touemy ke Gesblil CBET, IPOXO/s Yepes pusMy, pasiaraercs B ciuekrp? C Touxu
3PCHIIST BOTHOBOI TCOPUIL BCAKHIT KOICOATEIbHBII TIPOIECC MOKHO XapaKTEPI30BaTh
yacToTol Kosebanuii, ammnTy ol u dazoil. AMITy 1a konebanuii (TouHee, ee KBaj-
pat) onpenessier suepruio kosedanuit. Masza urpaer oCHOBHYIO POJIb B ABIEHUSAX HH-
Tepdepenmim. I1BeT Beex mTydeii cBsi3aH ¢ AJINHOI BOTHBL

Ilncr[epcnﬂ CB€Ta XapaKTepHa [IJid BCEX Cpe/l, KpoMe BaKyyMa.

B BakyyMe CKOPOCTB PacipoCTpaHEeHIsI 3I€EKTPOMArHUTHBIX BOJIH JI000I JIJIMHBI
oxHa u ta ke (3-10° M/c), a B BeliecTBe 3aBUCHT OT JUINHBL BoJHBL [loaToMmy oTimnya-
IOTCSI 1 TIOKA3ATeNN IPEJIOMIEHNS 1 = ¢/ v I Pa3JIIuHbIX BOJIH, BXOJISIIHIX B COCTAB

KpacHBIH

OpanxKeBbIi
eJ’ITbII:I,

JeseysIi

Duonerossiit

https://www.youtube.com/watch?v=L3Hbr_ObTn0




el

https://www.voutube.com/watch?v=z6zEksnYIpo
https://www.youtube.com/watch?v=L3Hbr_ObTn0
https://www.voutube.com/watch?v=4E1 AxUMUz-¢o

3amanue!!!

[IpounTaTh U U3YYUTH TEMY.
IIpocMOTpPETH CCBUIKHU K TEME.
CocTaBUTh ONOPHBIN KOHCHEKT.
CKpuHBI IpUCIIaTh HA 3JI IOYTY.

vasilijj-korabelnikov@rambler.ru




