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HOBBIE JEMOHCTPAIIMOHHBIE SKCIIEPUMEHTHBI 110 U3YYEHUIO
NOJAPHU3AIIMHU CBETA, B CPEJJHUX HIKOJIAX

Axybopa [loxuna Kaguposna, K.1.H., JOUEHT
MdepraHcKkuii rocy1apCTBEHHbIN YHUBEPCUTET

Annomanus. B naunoii craree Obi1a paceMoTpeHa MeToauka uzydenus temst «[lonsipusanus
CBETa» B IIKOJIBHOM Kypce H3MKH; ABIAETCA OJHUM H3 TEM pasjiena « DIeKTPOMarHiTHBIE BOJIHBI M
BOJIHOBAs ONTHKa», H3yuaeMoii B X1 knacce, OHa B OCHOBHOM TTOCBSAIICHA H3YUEHHIO CROMCTB CBETA,
CBET - 9TO IICKTPOMArHWTHAs BOJIHA, KOTOpas SABIACTCS mnonepeuHoil. B 2310l  crarbe
paccMaTpUBacTCs NMONEPEYHOCTh CBETOBLIX BOJIH, ABJICHHE MOMAPH3ALIHA CBETA.

Knroueguie c1oea: 1eMOHCTPALMOHHBII YKCICPUMEHT, BOJIHOBAs ONTHKA, NOIAPH3ALNS CBETA,
CBETOBBIC BOJIHBI.

Annotatsiya: Ushbu maqolada maktab fizikasi kursida "Yorug'likning qutblanishi" mavzusini
o'rganish metodikasi ko'rib chigildi: XI sinfda o‘rganiladigan “Elektromagnit to*lginlar va to*lgin
optikasi” bo‘limining mavzularidan biri bo°lib, u asosan yorug‘lik xossalarini o‘rganishga
bag‘ishlangan, yorug‘lik ko‘ndalang bo‘lgan elektromagnit to‘lgindir. Ushbu maqolada yorug'lik
to'lginlarining ko'ndalangligi, yorug'likning qutblanish hodisasi muhokama qilinadi.

Kalit so'zlar: namoiysh tajribalar, elektromagnit to’lginlar, to‘lgin optikasi, yorug'likning
qutblanishi.

Annotation: In this article, the methodology for studying the topic "Polarization of light" in
the school physics course was considered; is one of the topics of the section "Electromagnetic waves
and wave optics”, studied in class XI, it is mainly devoted to the study of the properties of light,
light is an electromagnetic wave, which is transverse. This article discusses the transverse of light
waves, the phenomenon of polarization of light.

Key words: demonstration experiment, wave optics, light polarization, light waves.

JleMOHCTpPAIMOHHBIC ONMBITHI COCTABIAIOT OONBINYI0 W OHYEHb BAXKHYIO YacTh
IWKOJBHOTO  (pu3myeckoro  IxcrnepuMenTa.  Onu MMeEOT  cnenuduueckue
AUJAKTHYECKUE 3aMaud M METOJHKY [POBEICHHUs, MMOITOMY SBISAIOTCS IPEIMETOM
CHEHHATBHOTO PAacCMOTPEHHA B METO/AHMKEe oOydeHHs ¢u3uke. JleMOHCTpallMOHHBIC
OMBITHI CMOCOOCTBYIOT CO3/1aHMIO (PU3MUCCKUX TIPEJACTABICHHH M (OPMHPOBAHHIO
(pU3MUECKUX TOHATHIH; OHH KOHKPETH3HPYIOT, JenarT O0oJiee MNOHATHBIMH U
yOeanTeIbHBIMU  PACCYKIACHHS YUMTENs TMPH M3J0KEHUM HOBOrO0 MaTepHalia,
BO30YK/IAI0T M TIOJIZICP/KUBAIOT Y MIKOJIBLHUKOB HHTEPEC K MPEMETY.

HoBbIM M BecbMa BakHBIM B IIKOJBHOH nporpamme 1o (usmke siiasercs
noHaTHe o nojspusauuu ceeta (XI ki.). SIBneHue nonsgpuszaluu — 3TO HE YaCTHOCTb,
a hynnamMeHTanbHOE (PU3HUECKOE MOHATHE, OTHOCHIICECH HE TOIBKO K ONTHKE, HO M K
YUCHHIO 0 KosteOanusix.
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Senenuss unrepdepeHin ¥ aMppakiumM CBETa JI0Ka3aiM, YTO CBET HMEET
BOJIHOBYKO MpHpojay. B NpoaoibHBIX BONHAX HalpaBieHHE KoledaHWs YacTHLbI
cpeibl COBMANAET C HAMNpaBlIeHHEM pacHpOCTPAaHEHUS BOJHBI, @ B IMONEPEHHbIX
BOJIHAX HampaBieHHs neprneHaukynaspubl. B1690 roay ronnamackuii  (Gu3MK
Xpucruan [Noiirenc pazpadorai npoAoIbHYI0 TEOPHIO CBETOBLIX BOJIH H 000CHOBA
CXO/CTBAa AKYCTHHYECKHMX H ONTHYECKMX ABJIEHUN M OOBACHHII BOIHOBYIO TEOPHUIO
CBETA 110 €ro OTPAKCHHIO M MPEIOMICHHIO HA TPAHMIIE /IBYX CPEIl.

B Teuenue A0Aroro BpeMeHH OCHoBaTeNnn BOJIHOBOM onTHkH IOHT n Mdpenens
CYMTAIM, YTO CBETOBbIC BOJIHBI SBIAIOTCA [POAOIbHBIMU BolHamu. Tak Kak
NPO0ILHBIC MEXAHUYCCKHUE BOJIHBI MOTYT PacrnpOCTPAHATLCA B TBEP/AbIX, KHAKHX U
razoo0pasHbIX cpejlax.

Mexanuueckue 6oanpr Ob1BalOT pa3HbIX BUIOB. EciM cMelieHre yacTuil cpeibl
MPOMCXOJAMT B HANpPaBJEHHW  PAclpoCTPpaHEHHss  BOJHBI, TO  BOJIHA
Ha3bIBaeTCA npoodoasvioi (puc 1).

Puc. 1. Bojinbl B KOTOPBIX KOJIeDAHUS YACTHI POHCXOAHT BAOJIb
HANpAaBJIeHHs PaclpoCTPAHEeHHs BOIHBI.

BouHbI B yIIpyrom crepskHe WK 3BYKOBBIE BOJIHBI B r'a3e SBIAKOTCS IpUMepaMi
TakuX BOJH. [lepeHoca BeliecTBa B HanpaBJCHHM PacnpOCTPAHCHHSA BOJHBI HE
npoucxoaut. B npouecce pacnpocTpaHeHMs YacTHIlbl CPejibl JIMIIL COBEPLIAOT
KoJe0aHHUs OKOJIO TI0NI0KeHHH paBHOBecHs. OJIHAKO BOJIHBI [E€PEHOCAT YHEPIrHIO
Kosie0aHui OT OHOH TOYKM Cpeibl K APYyroil. A monepeyHbie MEXaHHYECKHE BOJIHbI
MOT'YT PACIPOCTPAHSATHCSH TOJIBKO B TBEP/BIX TEIAX.

[lonepeunas  6oana, BONHA,  PACHPOCTPAHAIOMIASACS B HAlPaBIICHHH,
MepreHIuKyJIAPHOM K [UJIOCKOCTH, B KOTOPOH MPOMCXOAAT KoiaeOaHHs 4acTHll
Cpelbl HIH B KOTOPOH JISKAT BEKTOPBI ICKTPHYECKOTO MW MAarHHTHOTO TOJIS.
[Tonepeunsie ynpyrue BoJIHbI Ha3bIBAKOTCs S-BoJiHaMu (puc.2).
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Puc.2. [lonepeunsie BOJIHGI, Oerymme no HATAHYTOMY PE3HHOBOMY KI'YTY HJIH
10 CTpyHe.

PacemoTpum  0/tHH M3 TakuX IKcnepumentoB. [lycts M3 KpucTamia
TYPMAJIMHA, PACIOJIOKEHHOIO [apajlle/IbHO OAHOH M3 OCeH KPUCTAIHYECKON
pelIeTKH  [UIOCKOCTH, BbIpe3aHa IUIaCTHHA. DTy [JACTHHY  PacroJioKuM
NEPNCHAMKYIIAPHO JIydy CBeTa (puc. 3).

Puc. 3. [l1acTuHa pacnoiokeHa nepneHInKy/JAsipHo Jyqy cBeTa.

MeaneHHO BpaillaeM MIacTHHY BOKPYT OCH MPOXOAANIEro jyda ceera. Buanm,
YTO HE MPOMCXOAMT HUKAKOTO M3MEHEHHMS B MHTCHCHBHOCTH CBETA, TPOIUICIMICIO
uepe3 TYPMaIMH. DKCIEPUMEHT MOBTOPHM: PACHOIOKUM I0Cie MiacTuHel 1) eue
OJIHY TaKylo ke miactuy 7>. B 210t pa3, octaBiss B nokoe ractuny T MeaieHHO
BpamaeM muactuHy T, Bokpyr ocu. [lpuy  »1oM HaOmomaeM H3MEHEHHE
HMHTEHCHBHOCTH CBETa, NPOXOAALIEro uvepe3 IuacThuHbl, MHTEHCHMBHOCTH CBeTa
YMEHBIIAETCA OT MAKCHMMAJIBHOTO 3HAYEHHS A0 HYJIA B 3aBHCHMOCTH OT BpALICHHs
muacTuHbl T> oTHocuTenbHO 7 (puc. 3). MccnenoBanus mokasanu, YTO C€CIH OCH
miacTuH  OyAyT 1apa/ule/ibHbIMH, MHTEHCHBHOCTbL HPOXOASuIMX Jydeld Oyzer
BBICOKOM, €C/IH NEepHeHAUKYJISpHBI, TO paBHAa Hy/I0. B pesyinbrare sKkcrnepuMmeHTa
J10Ka3aJIH, 4TO HHTEHCHBHOCTH TPOXO/IAIIETr0 CBETA 3aBHCHT OT COS (L.

Ho Ha onbiTe 110 NPOXOKJACHHIO CBETA YEPE3 TYPMAIMHOBYIO IUTACTHHY BHJIMM,
uTO eciM actuHy 7 Bpawars BOKPYI' CBOeit ocu, uepes Hee npoxoaut cser. Korja
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BPAIIACM MIacTUHY 7> YMEHBIIAETCA MHTCHCHBHOCTD CBETA, MAMACT 0 HYJA. 3HAUMT,
KOrI/1a cBeT npoxoauT yepes T MeHsrOTCs €ro cBoicTBa.

Hznyyaempie BOIHBI OeCnopsa104HO PacnpoCTPaHAIOTCA B Pa3Hble CTOPOHBI H3-
3a  HCYNOPAJOYCHHOrO  PAcMoOJIOKECHHS  aTOMOB B HMCTOYHHMKE CBeTa W
HEO/IHOBPEMEHHOI0  ucnyckanust Jsyda. [loromy  HanpaBieHuss  BEKTOPOB
HaNpPsyKeHHOCTH JJIEKTPUYECKOr0 M MArHUTHOTO Mnosied OyayT OecrnopsIo4HbIMH.
Koraa onu monaaaioT Ha muactuHy 7, 4epe3 KPHCTAIUIMYECKYIO PEHICTKY JTy4YH
MPOXO/IAT B OJHOM OIPEACIEHHOM HarpasieHuu (puc. 4).

M E‘ JIuHeitHO
no;xzpnspaaanuﬁ cBeT
i\ / \ ;’ \ / \\
\ | \
1 4 1
AT Ykt -
| JI
\
vV U™V
EcrecTBCHHBIR CBET
TlonspuszaTtop
N

Puc. 4.

3HAYUT, HANPABICHHMS  BEKTOPOB  HANPSKEHHOCTH  WIEKTPUYECKOIO WU
MarHMTHOTO MOJIei CBETOBOI BOJIHBI, poiueauni yepes T, OyayT ynopsa10ueHHbIMH.
ITOT CBET HA3BIBACTCA MOJIAPU30BAHHBIM CBETOM. SB/ICHHE, KOTOPOE Mbl HaOMIOAAMIH,
Ha3pIBACTCA noaapusayuen ceema. Kax Obl10 ckazano Beie, Ha ractuny 7
najgaer IMojaspu30oBaHHbIA cBeT. MHTeHCHBHOCTHL CBeTa, NpPOLIEAIIEro uYepes3 Hee,
ornpejaensercs no 3akoHy Manmyca:

I=Iocosza.

Kak Obl10 CKa3aHO BbllIE, CBET COCTOMT M3 JJIEKTPOMATHUTHOH BOJIHBI,
oOpasyrouieiics B pe3yibTare COBMECTHOIO paclpoCTPAHEHHUs JBYX B3aUMHO
NEePreHANKYIAPHBIX Kosnebanuii (puc. 5).

Puc. 5. Pacnpocrpanenust ABYX B3aHMHO NEPHEHHKYJISIPHBIX KoJ1ieDaHuii.
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HcTopHYEeCcKH CI0KMIIOCH, YTO TUIOCKOCTh, HA KOTOPOMH JekaT KoaeOaHus
BEKTOPA HANPSUKEHHOCTH IJIEKTPUUYECKOro 1ojsi FE, Has3blBaercs IJI0CKOCTHIO
koneGanusa. IlnockocTe, Ha KOTOpOI Jekar KonedaHusA BEKTOpa HaMpPsKEHHOCTH
MAarHMTHOTO NMoJiA [, Ha3pIBACTCA MIOCKOCTBIO MOASPH3AIINH.

Ecnu nanpasienust kojiebaHusi BEKTOPOB JJIEKTPOMArHUTHOH BoJiHbl E u H
KakMM-TO 00pa30oM YNOpAAOYEHbl, TO 3TOT CBET HA3bIBACTCHA HOJAAPUIOEAHHBIM
ceemom. Ecin konedanus BEKTOpa £ MPOUMCXOAAT TOJALKO B OIHOH TJIOCKOCTH, TAKOH
CBET HA3BIBAIOT MJIOCKO MOJIIPH3OBAHHBIM CBETOM.

[Ipudop, ¢ MoMoOLIBID KOTOPOTO MOYKHO MOJIAPU30BATh €CTECTBEHHbIH CBET,
HaspIBacTCA mnosspusatopoM. Ero wM3rorapamBaioT W3 TypMaliMHA, HCIAHICKOTO
lIraTa M Apyrux rnpo3pauyHbiX KpUCTaiuioB. [lins onpeienenus CreneHu nojaspusaunm
CBETa M I[IOJIOKEHUs  IONSPHU3ALHOHHON  IUIOCKOCTH  TaKKe  MCIHONb3YIOT
nonsgpu3aropel. B nocaeaHem ciydae Mx HasbiBaloT aHanuzatopamu. Ha pucynke 3
muactuia  T;  Beimoauser QyHKUM0O nonspouaa, mnactuHa T, - QyHKIHIO
aHaJM3aTopa.

Crano M3BeCTHO, YTO MOJAPHU3ALUA CBETa TMPOUCXOAUT HE TOIBKO B
TYPMAJIHHOBOM KPHCTA/IE, HO M B IpYrux Kpucrtammax. Hanmpumep, Hcmanackuii
wnar. Ero ronwmnaa moxer Obith 0,1 MM 1 Menbiue. Ilpukiensas Takyro IUIEHKY K
LE/UTYJIOHY, TMOJIY4YalT [OAAPH3ATOP - 9TO0 [UIACTHHA IUIOIIA/AbI0 HECKOJIBKO
KBapaTHBIX JeuuMeTpoB. [Tonspu3oBaHHbIHi CBET MIMPOKO MCMOIBL3YIOT B TEXHHKE.
Harnpumep, a1st 10JydeHHs: Ka4yeCTBEHHOIo (OTO, ONpECICHUs KOHUCHTPALUH
OpPraHMYECKHX KHCIIOT, Oelika U caxapa B pacTBOpax.
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