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1309y Ru_Q18 Qiyabi_Yekun imtahan testinin suallari
Fann : 1309y Fizika-2

1 Arom, kakoro snemenTa siBisieTcst mpocTeHmmum?
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3 IlpaBuibHOE BBIpaXXeHUE MPUHIIMIIA HeonpeaeneHHocTH [eiizenbepra 1 koopauHar u ummynbca?

Ax.ap, 20
2

Ax AP, =1
2

hx AP, £

Az AP =1
2

4 kopnyckynspHo-BotHOBO#M nyanusm Jle bpoitns
OTHOCHUTCHA TOJIBKO K aTOMaM,
OTHOCHUTCA TOJIBKO K HeﬁTpaJ’IbeIM 3apsHKEHHBIM YacTULIAM.
OTHOCHTCS TOJIBKO K 3JICKTPOHAM;
o OTHOCHUTCS TOJBKO K MUKPOYACTULIAM

OTHOCHTC TOJIBKO K Y - KBAaHTaM;

5 kakum ycioBusIM T0JKHA YIOBIETBOPATH BOJIIHOBAsA (DYyHKIIMA Yy, ONpeeNsIomas COCTOSHIE YacTUuIpl? 1 —
JomkHa uMeTh orpaHuueHHoe 3Ha4eHue; 2 — JlomkHa ObITh OJJHO3HAYHOM; 3 - TOJKHA OBITH CILIOIIHOM.
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® 123

HUKakue TpeOoBaHUE K BOIHOBOW (DYHKIIMHU HE TPEIBSIBIISETCS
TOJBKO 3;
TOJBKO 2

TOJBKO1;

6 Ilo kakoit popmyrne onpenensiercs AjMHa BOJIHBI B HEpENATUBUCTUCKOM cocTosHuu 1o runorese Jle
bpoiina? (mo — macca mokost wacTuiiel, v - ero ckopoctb, h — mocrossaHas Ilnanka)
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7 UeMy paBeH CIIMHOBBIII MOMEHT MMITyJIbca dnekTpoHa?
ti/4
i

f=ns

8 CocrosiHue anekTpoHa B aToMe MOJIHOCTBIO Xapakrepusyercs. ..

A3UMYTaJIbHBIM KBAHTOBBIM YHCJIOM
MariuTHBIM U CIIMHOBBIM KBAaHTOBBIMU YHCJIaMU
® YETBIPbMS KBAHTOBBIMU YN CIIaMU
TJIaBHBIM N 1 a3UMYTaJIbHbIM KBaAHTOBBIMU YUCJIaMHU

TJIAaBHBIM KBAHTOBBIM YHCJIOM N

9 kakoii 3 HHXKecIeTyIOIUX YUEHBIX BBIIBUHYJ THIIOTE3Y O TOM, YTO SIIPO COCTOUT U3 MMPOTOHOB U
HeiitponoB? 1 - bekkepens; 2 — kiopu; 3 - Pezepdopn; 4 — UBanenko; 5 — IeiizenOepr

® 4us5;
lu4d
2u3
1u3;

1u2;
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10 kakoe 13 HIDKECIIEMYIOMIMX BhIPAKEHHUI CIIPABEAIMBO s OpOUTAIBHOTO kKBaHTOBOTO Yricia? 1 —
Onpenensier aHepruto smektpona B atome; 2 — OnpenenseT MOMEHT konuecTBa JABHWKeHHUs dJiekTpoHa B
arome; 3 — Omnpenensier cMMMeTpHIo 3nekTpoHHOTO 00Naka B atome.

® 2u3;
1u3
1u2;
1,2u3;

TOJBKO 1;

11 kakoe BeIpaskeHHE UMITYJILCHOTO MOMeHTa B kBaHTOBOI Mexanuke?

L=hf002-1)
AR LT IR
L=+
L=#JO+]
L=h

12 kakue 3Ha4eHuUs MOIy4aeT MArHUTHOE KBAHTOBOE YMCIIO MPH 33JaHHOM 3HAaYEHUU OpPOUTAILHOTO
ksanToBOTO UNCHa ?

=120l

® m=0F1+2 . F¢
m=0123_...n
mi=1.255.0k8

m=0123..... +ax

13 kakas u3 popmynupoBok coorBercTBYeT npuHuIUmy [laysmm.

Cocrosiane MUKPOYAaCTHIBI B KBaHTOBOM MEXaHUKe 3a1a€TCA BOJTHOBOM (byHKHI/IGﬁ

KBaHTOBO-MEXAaHUYECKON CUCTEME HE MOXKET OBIThH ABYX WA Oonee OJICKTPOHOB, o6nana10m1/1x OAWHAKOBBIM CIIMHOM
® B KBaHTOBO - MEXaHHYECKOM CHCTEME HE MOXKET OBITh ABYX WA boiee QJICKTPOHOB, HAXOAAIINXCA B COCTOAHNU C

OIVHAKOBBIM Ha60pOM KBAHTOBBIX YHCCII

Cocrosiue MUKPOYaCTULBI B KBaHTOBOM MEXaHHUKE HE MOXKET OTHOBPEMECHHO XapaKTEPU30BATHCA TOUHBIMU

SHAYCHUAMU KOOPAWHATHI U UMITYJIbCa

aHepreTH‘{CCKI/Iﬁ CIICKTP 2JICKTPOHOB B KBAaHTOBO-MEXaHUYECKOM CUCTEME JUCKPETCH

14 B kakoM cooTHOIIEHIH HAXOIATCS 3apsiibl © MACChI TPOTOHA U dNiekTpoHa?

3apsi/t MEKTPOHa OOJIBIE, YEM Y IIPOTOHA, a Macca IPOToHa B 1836 pa3 Ooubllie Macchl JIEKTPOHA
@  3apsisbl paBHBI [0 BETMYUHE, HO IIPOTHBOMOIOKHKI 110 3HAKY; Macca mpoToHa B 1836 pa3 GoJiblie Macchl IEKTPOHA
3apsi/ibl paBHBI 110 BEJIMYMHE, HO IPOTHBOIIOIOXKHBI 110 3HAKY; MAcChl TaKXKe PaBHBI

3aps] IPOTOHA OOJIBINE, Y€M Y IEKTPOHA, HO MAaCChl X PaBHEI
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3apsa 3JICKTpOHa 60J'IBI_HC, YCM Yy MMPOTOHA, HO MAaCChl UX PAaBHBI

15 B atome snektpon HaxoauTes B coctossHuu 3d. Haiimure opOUTaIbHBIN UMITYIIbCHBI MOMEHT.

B2
s
Binf3
® nfs

J‘h."{g

16 kakue 13 3THX BapuaHTOB SIBIISIIOTCS COOTHOLICHUAMU HeonpeaeneHHocTH [ eiizenbepra? (3mech h—
noctosinHas [lnanka)

) Axchpe < h; Ay S b Arfpr S
®  lahpezh Avfpezh felmZh
Ao By S 1, Ayrtp=h, Azdipest,

AE St AE Apy=h AR fpa=hy,

17 C nomorusto kakoro omsita onpenensercs: coOcTBeHHbIN Mexanndeckuii MOMEHT — civH 3nekTpoHa?

JeBuccona u J[xepmepa;
@ [IlIrepna u I'epnaxa

bore

MuiukeHa;

Pesepdopna;

18 kakoii cnekTp Moxet Bo30yxknatbest mpu komHatHOU Temmneparype?

@ BppamarensHeI;
3MHUCCUOHHBIN
3JIEKTPOHHBI;
KoneOaTeabHbIN;

a0COpOIIMOHHBII;

19 C kakum cocTosiHEEM BeliecTBa CBsI3aH BpalllaTeabHbIi criekTp?

TBepHoe
amopdHoe

KPUCTAJUINICCKOC
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KUOKOEC

® rasoBoe

20 kak naspiBatoTcs MonekynspHsie criekTpei?

XapaKTepUCTUYECKU CIIEKTD;
SMUCCHOHHBIN CIIEKTP

@ nonocarelii criekTp;
JINHEWHBIN CIIEKTP;

CIUIOILIHOM CIIEKTP;

21 Ot yero 3aBUCHT pabOTa BBIX0JIa METAJLIOB?

OT KOHIICHTPAIIH 3IEKTPOHOB;
TOJIBKO OT Pojia IIPOBOJIHUKA
OT TEMIIEePaTyPHI;

OT JIMHEHHBIX Pa3MeEpOB;

@ o1 xXUMHUECKOH NPUPO/IBI ¥ YUCTOTHI MX IOBEPXHOCTH;

22 Tlepen BeptukanbHO MOCTaBICHHBIM MIockum 3epkanom crout yenosek. kak uamenutcs paccrosHue

MEXy denoBekoM H ero n3odpaxxeHueM, eciu yenaoBek yaanurcs ot miockoctu 3epkana Ha 2 m.?

HE U3MEHUTCS
HET MPaBUJIBHOTO OTBETA
YBEJIMUUTCS HA 2 M
yBEIUUUTCS HA 1 M

@ yBenmuuures Ha 4 M

23 Onruueckas cuina nuH3bI paBHa 2 qnTp. Yemy paBHO hokycHOE paccTostHUE 3TOM JTMH3HI?

2 cMm
HET MPaBUJIBHOTO OTBETA
2™

® 05m

0,5 c™m

24 C noMoIbpi0 coOuparoleit INH3bI MOTYYIId U300pakeHne ceetseiics Touku. Yemy paBHo pokycHoe

paccrostaue JuH3bL, ecnu d=0,5M, f=2m?

0,5m
HET MPaBHJIBHOTO OTBETA
2,5M

® 04m

1,5m
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25 IlpunekoTopoM 3HAYE€HUU a yIvia MaJIeHus Jiydya CBeTa Ha IpaHMIly pasjiena IBYX cpell OTHOLICHHE CUHYyCca

yIiia majeHus k cuHycy yriia npesioMjaeHus paBHo n. UeMy paHO 3TO OTHOILEHHE MPU YBEITUUEHUH yIJia

najeHus B 2 paza?

n
HET MPaBUJIBHOTO OTBETA
\2n

n/2

2n

26 kak m3amMeHHTCS YToJI MEX/y NaIAOIIMM U OTPaXCHHBIM JIy9aMHy CBETa, €CIIM YTOJl TaIeHHUs] YMEHBIIHTCS
Ha 10 pamycoB ?

HET NPaBUIBHOTO OTBETA
HE NU3MEHUTCS

yMmeHbIuTcs Ha 10 rpagycoB
yMmeHbImTes Ha 20 rpagycoB

YMEHBIINUTCS Ha 5 TpaslycoB

27 kak n3MeHHUTCSI OCBEUIEHHOCTh MMOBEPXHOCTH, TIEPIECHANKYIISIPHOH JIydaM CBETa OT TOUEYHOTO HCcTOuHuka,
NIPU YBEJTMUCHUH PACCTOSHUS OT UCTOYHUKA B 2 pa3a?

HE U3MEHHUTCSA
yBEJIMUHTCS B 4 paza
YMEHBILIUTCS B 2 pa3a
YMEHBILIUTCS B 4 pasa

YBEJIMYUTCS B 2 pasa

28 BenuuunHa, oOpatHas poKycHOMY pacCTOSHHUIO Ha3bIBaeTCA:

paspemiarmnei cnocoOHOCTHIO JIHH3HI,
pa3peuaei CUioi JINH3HI;
PAacCTOSSHUEM HAMJTYUIIEero 3pEeHUs;
ONTUYECKOIN CUIION JTUH3HI;

JIMHESHHBIM YBCIMYCHUEM JINH3HBI,

29 Pasperatonieii cnocooHocTbio Mukpockormna Ha3biBaeTcCs:

YBEJIMICHUIO MUKPOCKOTIA;

YBEIHYCHHUIO OKYJISIpa ;

BEJIMYMHA, 00paTHAsI HANMEHBIIEMY pa3penraeMoMy PacCTOSHHIO;
BEJIMYMHA, 00paTHas YBEIHMYCHUIO MUKPOCKOTIA;

BEJIMYMHA, 00paTHast JOKYCHOMY PacCTOSHUIO;

30 Onrtuueckast cuna usmepsiercs B:
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JOKOYJIIAX

cBeYax ;

AUONTPUAX,

MeTpax;

panuaHax;

31 Bonokounas orrtrka ocHOBaHA HA SABJICHUH. . .

¢doroapdexra,;

paccesHus ;
MOJISIPU3ALHN;

JIBOMHOTIO JIy4eIpEIOMIICHNUS;

@  [0JHOrO BHYTPEHHOTO OTPAXKEHHS ;

32 Tlpenenom paszpewenust mukpockona Ha3biBaeTcs. . .

JUTMHA BOJIHBI CBETA, UCIOJIb3YEMOIl JJIsl OCBElIEHHs 0OBEKTa;
PacCTOsIHHE MEXITy IPEAMETOM U OOBEKTHBOM ;

BeJIMYMHA, 00paTHAs HAUMEHBIIIEMY PACCTOSHHUIO MEXy ABYMs TOUKaMU
BEJIMYMHA, paBHAsl HAUMEHBIIEMY PACCTOSHUIO MEX]y JBYMsI TOUKaMU

HaUMEHbIIIee PacCTOSIHUE MeXAy (poKycaMu 0OBEKTHBa U OKYIISIPA;

33 VYBenuueHHeE JIyIbl PaBHO. ..

OTHOIIEHHIO (POKYCHOTO PACCTOSHHUS JIYTIbl K PACCTOSIHUIO HAMITYYIIEro 3peHus;
OTHOLICHUIO PACCTOSHUA HAWITYUILEro 3p€HUs K PACCTOSIHUIO OT IJ1a3a 10 IIpeaMeTa ;
OTHOLIEHHIO PACCTOSHUS HAMITYUIIEro 3peHus, K pOKyCHOMY PacCTOSHHIO JIYIIbI;
OTHOIIICHHIO PACCTOSHHMSA OT IJ1a3a 70 IpeaMeTa K (OKyCHOMY pac CTOSHHIO JIYTIBI;

OTHOLICHUIO PACCTOSHUS OT IJ1a3a A0 MpeaAMETa K paCCTOAHNUIO HAUTTYYIICTO 3PpEHUA |

34 xpomaruueckas abepparus 00yciiOBIeHa TEM, UTO. ..

4acTh OEJIOro cBeTa TIOTTIOIACTCA BEIICCTBOM JIMH3bI;

JUIMHBI BOJIH, COOTBETCTBYIOIINE CUHEMY CBETY, CUJIBHO ITOTJIOMIAIOTCA BEIICCTBOM JIMH3BI,

TIOKa3aTejib MPEJIOMIICHUS BEIICCTBA JIMH3bI 3aBUCUT OT AJIMHBI BOJIHBI CBETA,

JUIMHBI BOJIH, COOTBCTCTBYIOIIIHUEC KPACHOMY CBCTY, CUJIBHO ITOITIOIIAIOTCA

TIOKa3aTejib MPEJIOMIICHUS BEIICCTBA JIMH3bI HE 3aBUCUT OT AJIMHBI BOJIHBI CBETA,

35 Cdepuueckas abeppanus 1uH3 00yCIOBICHA TEM, YTO. ..

o HCpI/I(bepI/I‘{CCKI/IC JIy4U IPCJIOMIISIIOTCS CUJIBHEE, YEM LICHTPAJIbHBIC,

HCpI/Iq)epI/I‘ICCKI/Ie JIYYH TOJTHOCTBHIO MOTJIOUIA0TCS BECIIECTBOM JIMH3BI;

nepuepuIecKye JIydn OTPaXKAIOTCS U He IIPOXOJIAT Yepes JIMH3Y;
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HEHTPAJIIBHBIC JTYYH IPECIOMIIAIOTCSA CUJIBHEC, YEM nepn(bepnqecmle;

LCHTPAJIbHBIC JIYYHU OTPAXKAIOTCA U HE IPOXOIAT YE€PE3 JIMH3Y,

36 OtHomenue ckopocrtu cBeta B Bakyyme k ckopocTu cBera B cpe/ie Ha3pIBaeTCs:

OTHOCHTEJIBHBIM I10Ka3aTeIeM IPEIOMIICHUS
IIOKA3aTeJIEM MPEIIOMIICHUS

IIOKa3aTeJieM MPEIOMIICHUS 3TOU Cpeibl
a0COIIOTHBIM MOKa3aTeNeM NpeNoMIICHUS

©®  aGcomoTHBIM TOKa3aTeeM MPEOMIEHHS 3TO! Cpelbl

37 3akoHsl pacpocTpaHeHUs CBETa B MPO3pAuHBIX Cpefax Ha OCHOBE Ipe/cTaBieHuil o ceere kak o
COBOKYITHOCTH CBETOBBIX JIy4ei U3Y4alOT B ......

ONTHKE
¢busuke
TEOPHMH OTHOCHUTEIBHOCTH
@ reomerpuueckoit onTuke

BOJTHOBOM OIITHKE

38 MakcumainbHoe yBenu4eHue, 1aBaeMoe ontudeckum mukpockomnom, He MOXKET IPEBBIIATh, TIPUMEPHO:

200

yBEJIMYEHHE MUKPOCKOIIa HEOrPaHUYEHHO
200000

20000

@ 2000

39 Ilpu npoxoxkaeHnu ceera uepes miockomnapamiensayto crekisanyro miactuaky........

JIyd HE MECHSICT HaIlPaBJICHHs CBOE MIEPBOHAYATIBHOTO PACIPOCTPAaHSHUS
@ 1yu cMelaercs napauiensHo caMomy, cebe
IIPOUCXOAIUT TIOJIHOE TIOIVIONICHUE CBETOBOM YHEPT Uil CTEKIOM
IIPOUCXOAUT MOJIHOE OTPaKeHUE CBETA Ha IIEPBOH IpaHUIe

JIY4 MCHSCT HAIIPaBJICHUC PACIIPOCTPAHCHUA

40 IMepBoe u3mMepeHue ckopocTu cBeTa B APYrHX CPeAax OCYIICCTBIII:

duzo
lanuneit
Mayxkencon
Pemep

® dyxo
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41 Tlo kakoit ¢popmyne onpenensieTcss aOCOMOTHBIN nokazarens IPEeIOMICHUS CPEIbI?

i

I
L_I'le‘a oo
T

]
I
©1
[

42 Cget nepexonuT u3 cpeapl ¢ mokaszarenem npenomieHus n>1 B Bo3ayx. 1o kakoit popmyme
OTIpENIeNISICTCS TIPEICTBHBIN YTOJ MOJTHOTO OTPAXKCHHUS?

@ sina =1in

: 2
SN Gy = &
s Gy =#—1

sm&;]:u'{?_z

Sl Gy =4

43 Tlpu Bemonuenun kakoro ycioBusi, cobuparomas JInH3a 1aeT MHUMOE n300pakeHne?

® d<F
d>2F
d=2F
d=F

F<d<?2F

44 kak m3meHsieTcs IIIMHA BOJTHBI CBETA IIPU MPOXOXKICHUH cBeTa U3 Bozayxa B crekio (n =1,5)

® ymensmaercs B 1,5 pasa
yMeHbLIaeTes B 2,25 pas3a
yBeNMUYUBaeTcs B 2,25 paza
HE N3MEHSeTCS

yBeiu4uBaercs B 1,5 pasa

45 kak m3MeHsIETCS 4aCTOTa CBETA IMPHU MPOXOXKISHUU CBETOBOTO Jydya U3 Bo3ayxa B crekio (n =1,5)?

yBeIMUuuBaeTcs B 2,25 paza

yMeHbLIaeTes B 2,25 pas3a
@ ne usMensieTcs

yBenuuuBaeT B 1,5 pasza

yMeHbIIaeTcs B 1,5 pasa
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46 kakas BenmnunHa xapakrepusyet ontudeckyro IIOTHOCTh CpeIbl?

II0Ka3aTeJlb BHYTPEHHETO TPEHUS CPEJIbl
BSA3KOCTh CPEJIbI

@ noxkasarensb npeIOMIIECHUS CPEIBL
JUBJIEKTPUYECKas IPOHUIIAEMOCTD CPEZIbI

MarauTHas IpOHUIAEMOCTb CPEIbI

47 Yemy paBHa ckopocTs cBeTa B Bakyyme?
3 - 10° micex

3 - 10° wicex
® 3-10% wicex
3107 micex
3 - 107 micex

48 Ykaxwurte equnuily uamepenus ceetumoct B CH.

® Jhioke
¢or
HHT
Kn

JIm

49 Ykaxwurte equHuIly uaMepeHus cuisl ceeta B CH.

® 1xng
1 oo
1 HUT
1 JIrokc

1JIm

50 Vkaxure npeameT GoToOMETPUI

n3y9aeT BOTHOBYIO IPUPOIY CBETA

H3y4yaeT KOPIYCKYJISpPHYIO IPUPOAY CBETA

H3y9aeT CBETOBYIO PHEPTHI0 ONTUYECKOTO AMUAMA30HA U CBA3aHHbIC C HEH BETMYUHEI
M3y4yaeT B3auMOJCHCTBHE CBETA C BELLECTBOM

o N3YYaCT TOJIBKO DHEPTETUYCCKUEC BEJININHBL

51 Vkaxure npupoiy cBera.

@  kopmycKyIsIpHO —BOJIHOBasK
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SIBISIETCSI HU BOJIHOM, HU KOPITYCKYJIOi
IIPE/ICTABIICT COOOH MPOJONBHYIO BOJIHY
TOJIBKO BOJIHOBAsI IIPUpPOIa

TOJILKO KOPITYCKYJIsIpHasl IpUpOAa

52 Brinykmoe 3epkano co3naer....... n300paxkeHue

IpsSIMOE, JEHCTBUTEIBHOE, YBEIUUEHHOE
IIPSIMOE, MHUMOE, YBEJIUYEHHOE

@ psmoe, MHEMOE, YMEHBIIEHHOE
[IEPEBEPHYTOE, MHUMOE, YMEHBILIEHHOE

[IEPEBEPHYTOE, MHUMOE, CUMMETPUYHOE

53 C naumenblei ckopocThIo CBET pacpoCTpaHIETCs B :

BaKyyMe
BO3IyXe
cTeKJIe
BOJIC

® anmaze

54 U3 npemyioxkeHHbIX GOpMyIUpoBOK BEIOEpUTE PaBUIIBHYIO:

OTHONICHHE CUHYCOB YIJIOB MMAJICHUS U IIPEJIIOMIICHUS €CTh BEJIMYMHA [TOCTOSHHAS, pABHAS OTHOCUTEIILHOMY
ITOKA3aTEeII0 MPEJIOMIICHUS CPe/l.
OTHOIICHHE CUHYCOB YTJIOB MMAJICHUS ¥ MPEJIOMIICHUS €CTh BEJINYMHA OTHOCUTENIbHAS, PaBHAsI a0COTIOTHOMY
TIOKA3aTeII0 MPEJIOMIICHUS JJAHHBIX CPE]T
OTHOLLIEHHE CUHYCOB YTOJl MaJIeHUs ¥ IIPEJIOMIICHUS] €CTh BeIMUMHA, paBHasi a0COIIOTHOMY MOKA3aTelI0 MPEeTOMIICHUS
JTAHHBIX CPEJI.
OTHOLLIEHHE CUHYCOB YIVIOB ITaJIeHUs ¥ IPEJIOMIICHUS] €CTh BeJIMUMHA [TIOCTOSIHHAS, paBHasi a0COIIOTHOMY [TOKa3aTelto
MIPETIOMIICHHSI Cpel

@ orHOUIEHHE CHHYCHOTO YIVIOB MAJACHUS U TIPEIOMIIEHUS €CTh BEJIMUMHA TIOCTOSHHAS, PABHAS OTHOCUTEILHOMY
[IOKa3aTelto MPEeIoOMIICHHS JaHHBIX CPel.

55 Vron nageHus paBeH yriry oTpaxeHus. JTo.....

@  Bropoii 3aKoH OTpaKeHuUsI
BTOPOH 3aKOH IIPETIOMIICHHS
3aKOH TPEX BTOPBIX
HepBBIﬁ 3aKOH IMPCIIOMJICHUSA

TIEPBBINA 3aKOH OTPaKEHUS

56 Ykaxure mexannuyeckyro skBUBaJeHT cBeTa

® 00,0016 Br/nm
0,016 Br/nmm

4,12 JIx/xan
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0,24 xan/IIx

0,16 Br/mm

57 Ykaxure eAMHUIY U3MEPEHUS ONTUYECKON CUIIBI TUH3BI?

@ jwonTpus
T'enpu
Tecna
Awmriep

Hrroron

58 3akon CHenmyca onpezaensercs GOpMyOii:

a=arcsin(n2/nl)
E=mc
1/d +1/f=1/F

b.sinp=2m+1) /2
@ sinofsinf=ngfng

59 Bribepure pazMepHOCTb YacTOThI CBETA, BhIpaxeHHyo B CH.

Ic

1 pan.m2/c
® !

lcem2

1 xr.m/c2

60 Paspemaromas crmocoOHOCTH T1a3a ONMPEALSIeTCS B:

CeKyHIax

® pagmanax
MeTpax
JUONITPUSX

rpaaycax

61 Yron mosHOro BHyTpeHHEro orpakeHus ceera B CU usmepsiercs B:

rpamgycax
CeKyH/ax
MHUHYTax
CHHYyCaX yIya

@ pannanax

62 Ykaxure 6e3pa3MepHYIO BEIUUUHY.
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@ yBenuueHue TUH3BI
(OKyCHOE pacCTOSTHUE JTMH3BI
OIITHYECKAs CUJIA JINH3bI
nepro]] TUPPakIInOHHON PEIIeTKH

Ppa3HOCTh Xo/a Jyuei

63 Ykaxure Gopmymy , onmpeaensitonyro CBeToBoi morok

@ O =dw/dt
O =4n]
R =dd/dS
E=(J/R) cosp

do =JdQ

64 Ykaxure hopmymy , onmpeaessironryo CUIy CBeTa.
® dd

| pruteed

Fe 1]
R=xzf

65 Tlo kakoii hopmyne ornpenensieTcsi OCBEMEHHOCTH?

® E=do/dS
E=4nJ
R =dd/dS
O =nB

dE =JdQ

66 Ykaxurte eIMHUILY H3MEPEHUS OCBEIICHHOCTH B cucteme CH.

® mokc

HUT
¢or
JMOTITPHUS
KaHjesa

67 Enununeii usmepenus, kakoit Benmuuns! siBisieTcst 1 HUT?

® apxocts

CBCTHUMOCTD
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OCBCIICHHOCTH
cuiia CB€Ta

CBETOBOM IMOTOK

68 YoM mpenomMiIeHUs] Ha3bIBAeTCH :

YToJ MeX.y aJaloiuM JIy4OM U NEPIEeHANKYISPOM, BOCCTAHOBIEHHBIM B TOUKY IaJCHUS JIyda.
YTOJI MEX/Ty PEIOMJICHHBIM JIy9IOM U I'PaHUIIEH TIOBEPXHOCTH pa3zena cpex

yroJ MeX.y NaJaroliuM JIy4oM U FpaHuLed paszesna IByX Cpex

HET IPaBUIBHOTO OTBETA

o Yroj MeXay NpeJIOMJICHHBIM JIYUOM U NEPHECHAUKYIAPOM, BOCCTAHOBJICHHBIM B TOUKY IMaACHUS J1y4a

69 Tlo kakoii hopmyrie onpenensieTcs mpeaebHBIA Yol IOJTHOTO BHYTPEHHETO OTPAKEHUS?
@  sne=nanl

asine= 1/to
sine = tirki]
gl = fiah]
sine = 1/

70 kakotii yromn Ha3pIBaeTCs YIJIOM MAJCHUS CBETOBOTO Jiyya?

@ yroji, MCXAy MaJgarouiuM JIy40M U HOpMaAJIbIO, BOCCTaHOBJICHHOH K MOBCPXHOCTH
Yroji, MEXAy OTPA)KCHHBIM JIYy4YOM U HOPMAJIbIO K TOBEPXHOCTU NMAJICHUA JTyda
Yroji, MEXAYy nMaJgarouuM U IIPEJIOMIICHHBIM JIy4YaMH
YTOJI, MEXKAY NaJaronIuM U OTPAKECHHBIM JTIydaMu

yToia, MKy NPEJIOMJICHHBIM JIYYOM XU HOPMAJIbIO, BOCCTaHOBJICHHOH K MMOBECPXHOCTH

71 Ipu kakom cootrHomennn nokasarenen mpeIoMICHH TPETOMIICHHBIN JIy4d OTXOAUT OT HOpMasn?
gl

fFE
fiz n1=1

ns fm=1

72 Tlo kakoii ¢popmyine onpenensiercs koadunument nuneitHoro ysenndenus mukpockona?

()
I 294
Faé'Fak

L
o
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I
i

r-2
i

F:Fﬂa
F:J.i;

73 Vkaxure popmyminy Tonko# JTHH3bI

(
1 11
RN BN
7 R R
W
e
i
d
it
i
o LY
7

74 Ykaxure popmynsl Tonkol coOupatomieii TUH3bI, Ha ciiydail korja oHa qaet AecTBUTEIRHOE
nzoopakenue. (F -hokycHoe paccTosiHue muH3bI, d - paccTosHUE OT JTUH3HI 70 NpeaMeTa , f - pacctosHuE OT
JTUH3BI 10 U300PAKEHUS).

1
—f—d+f
® 1 1 1
R M
F d f
F=d-f
1
—=d+f
F
el §
d f

75 Tlo kakoii popmyre onpenensercs ontuueckas cuma coOuparomieit TMH3bI?
® f+d
-

N

Fd

J+d
d/f

Fd

76 Tlo kakoii popmyne onpenensiercst ontuueckas cuia paccemBaromeid TUH3b1?
[
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77 Tlo kakoii hopmyne ornpenensieTcsi OTHOCUTEIbHBIN TTokazaTesb MPeToMIICHUS CPeIbl?

® n=nin
R=ifgx
n=0-C
n=nln,
=y

78 kakoe ycTpoHCTBO UCTIONB3YETCS TSl K3MEPEHUSI CBETUMOCTH TTOBEPXHOCTH?

@ mokemerp
JI03UMETP
MHKPOCKOTT
¢doromeTp

pedpaxromerp

79 Yron Mexy najaroiuM U OTpakeHHbIM JJydamu coctasiseT 30 rpaaycoB . Halitu yron otpakeHus,
€CJIM YroJl maJieHus yBenuuuBaercs Ha 15 rpagycos ?

@ 30 rpagycos
45 rpanycoB
60 rpagycoB
90 rpagycos

15 rpagycoB

80 kakoe ycTpoiCTBO MO3BOJISIET U3MEPHUTH Moka3aTesb MPeToMIICHUs Cpebl?

® pedpaxromerp
dhotomerp
JI03UMETP

TCJICCKOII
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JIIOKCMETP

81 Haiitu BpeMsi pOXOXKACHUSI CBETOM PACCTOSHUSI PaBHBIM 3 M B cpefie ¢ mokaszareneM mpeaoMIICHUs

paBHBIM 27

@ 20necex
10ncex
15necek
30necex

Snecek

82 Jlyu cBeta mpoxoauT U3 cpenbl ¢ mokasarenem npenomiienus nl =2,5 B cpeny ¢ n2 =2. kak usmenurcs

npu 3ToM ckopocTs cBeTa?

@ ygenuumsaercs B 1,25 pasa
yMeHbLIaeTCs B 2,5 pasa
YyBEJINYMBAETCS B 2 pasza
yBEJIMYMBAETCS B 5 pasa

ymeHblIaercs B 1,25 pasza

83 Ecmu B Touke nzobOpaxenus nepecekarorcs nmpogomkeHus J1y4deil, a He caMu y4u mydka, To
n300pakeHue:

VBEJIMYEHHOE
npsiMoe
MEPEBEPHYTOE

® MHuMOE

CUMMCETPUIHOC

84 TIpo3padHoe Teno, OrpaHUYCHHOE C IBYX CTOPOH KpUBOIMHEHHON TOBEPXHOCTHIO HAa3bIBACTCSI:

chepouniom
BBIMYKIIBIM 3€PKaJIOM
apaboIonIoM

®  mnsoit

BOIHYTOM 3€pPKaJIOM

85 Touka nmepeceuenus hokanpHoii mmockocTu ¢ raBHON onTHyeckol OChIO HA3BIBACTCS:

0O0YHBIM (POKyCOM

® (oxycom
LIEHTPOM KPUBOJIMHEHHOI HOBEPXHOCTH
IJIaBHBIM ONTHYECKUM IIEHTPOM

JBOIHEIM (hOKYCOM
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86 Ontuueckue nmpubOOpHI, NpeHa3HAYCHHBIE IS TOyYeHHs Ha SKpaHe IeHCTBUTENBHBIX YBEITHYCHHBIX
n300paxenuii 00bekTOB Ha3bIBaETCA !

KOZIOCKOIIaMHU
3IUPOECKTOPaMHU
JUAIIPOEKTOPaMu

@  [IpPOEKIMOHHBIMY armaparamu

(hoTOyBETMIUTEISIMH

87 1lBeToBOE 3peHHUE OCYLIECTBISAETCS:

COCYIHCTON 000TOUKOH
CETYaTKOM Iia3a
ajoYKaMu

® konbouxkamu

3PUTCIIbHBIM HCPBOM

88 Ykaxure enunuily usmepenus nokasaresst peaoMiIeHUs Cpeabl?

1/cex
@ GespasmepHas BeIMUMHA
1/meTp
CeK/M
KI' - M
89 CBeTOBOI1 Ty4 nepexoAauT U3 cpeabl ¢ nokaszareneM npeiaoMiIeHus paBHbIM 1,6 Bo Bropyto cpeay. [Ipu

kakom 3HaueHmen nokasarens mpeIoMIICHUS BTOPOH Cpebl OyeT HaOIonaThCsl IOTHOE BHYTPEHHEE
oTpakeHue cpera’?

1,9
® 15
1,7
1,8

2

90 Ykaxxute MpUHIUII JEHCTBUS CBETOIIPOBOIOB.

uHTEepepeHIIHs CBETa

® nonHOE BHYTpEHHEE OTPaKCHHUH CBETA
MOITIONIEHUE CBETa
HOJISIPU3ALIHs CBETa

Tu(paKIus cBeTa

91 CkopocTb cBeTa H3MEPSETCA B .....
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9TO 3aBHCHT OT CPEIbl paclpacTpaHHEH s
M

® wm/c
Kr/c

CBCTOBBIX rojjax

92 Yto nmpuMeHsIeTCS 3a eUHUILY IJTUHBI CBeTOBOM BOHBI B CU, ecii BoiHa pacipocTpaHseTcs B Boje?

1 m/c
IT'g

1 JIx
1 T'aec

® Im

93 Cuna cBera B CU n3mepsiercs B :

JIFOKCAX

cTHIB0ax
® kannenax

aMIepax

JIFOMCHaxX

94 3a kakoe nmpuMepHO BpeMs CBET MOXKET IPOUTH paccTossare oT 3emun 10 Comuna, pagaoe 150 000 000
km?

=0,5¢ .
=1103.107¢
® =8,3 mun
=1200c¢

=0

95 Ha kakoe Bpems cBeT MOXKeT MpoTH paccrostHre oT 3emun 110 JIyHsl, pasHoe 400 000 km?

=1200c
=13210"%

=0,5¢
® =13c¢c

=0,2

96 kakoe BeIpaxkeHre onpeIeseT MPeIeabHbIN YToJl MOTHOTO OTPAKSHHS IJIs JTy4ya CBETa , UIYIIETO U3
cpenbl ¢ abCOIOTHBIM MokasarenieM npesoMieHus nl?
()
%3

s Gy =—=

1
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; 1
)

: 1
B Gy = —
My
CpeIII/I OTBCTOB HCT HpaBI/IHLHOFO
: #y
Bl Gy = —
M

97 kakoe 13 nepeyrCICHHBIX YCIOBHIA HE SBIISIETCS 00s3aTeIbHBIME 151 HAOIIOICHUS SIBJICHUS
uHTEepEpEHIMH BOJH OT ABYX nctounnkoB? 1.0muHakoBas yacrora .[locTosiHHAs BO BpeMEHHU pa3HOCTH (a3
kone6anuii 3.0quHakoBas ammuTyna

Tonbxko 1
Tonbko 2
1u2
2u3l

® Tonbsko 3

98 kakwe 13 mepeunCIICHHBIX YCIOBUH SIBIISTFOTCS 00SI3aTeIbHBIMHA TSI HAOIOICHUS SIBIICHUS
nHTepdepeHITny BOJIH OT IByX ucTouHnkoB? 1.ogumHakoBas yactora 2.ITocTossHHas BO BpeMEHH pa3HOCTh
¢a3 konebanuii 3.0aunakoBas ammuTyna

Tonbko 2
® 1u2

Tonbko 3

1,2u3

TOJIBKO 1

99 kakoe nzo0OpakeHue gaet cobuparoas JruH3a ¢ pokycHsM paccrosiHueM F, eciau mpeaqmer HaXoauTCst OT
Hee Ha paccTtostauu F/2?

® Munmoe, yBennueHHOE
JleficTBUTENBbHOE, YMEHBILIEHHOE
MHH1MO€E, yMEHBIIEHHOE
NzobpakeHus HET

JlelicTBUTENBHOE, YBEIUUEHHOE

100 Paccrosinue nannyumero 3penus yenoseka 40 cm. Ha kakom paccrosinum ot 3epkana emy Hy>KHO
HAXOJUTCS JIsl TOTO, YTOOBI JTyUIlle pacCCMOTPEThH CBOE M300pakeHue B 3epkane?

80 cm.
40 cm
® 20cm

Kak moxxHO Ommxke.

10 c™m
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101 Yron mageHus y4a cBeTa Ha 3epkanbHYI0 TOBEpXHOCTh paBeH 70 rpamycoB. kakoB yrom mexmy
OTpa’XKeHHBIM JTy4OM U 3epKabHOM MOBEPXHOCTHIO?

80 rpamycos
@ 20 rpaxycos
40 rpanycos
90 rpagycos

70 rpagycoB

102 kakoe u3o0paxenue naet coouparomias aun3a ¢ pokycHeiM paccrossueM F,ecnu npeamer HaXoauTces ot
Hee Ha paccTosiHuu 3F.

N3o0pakeHHs HET
Munumoe, yBeIMueHHOE
MuHuMoe, yMEHbIICHHOE

© JlelicTBUTENBHOE , yMEHBUIEHHOE

JlelicTBUTENBHOE, YBETUUEHHOE

103 Paccrosinue Hawry4mero 3penus yenoBeka 50 cm.Ha kakom paccrossaum ot 3epkana emy HY>KHO
HaXOJUTCS JIsl TOTO, YTOOBI JTyUIlle pacCCMOTPETH CBOE N300pakeHue B 3epkane?

12,5¢m
1M
@ 25cm
Kak MoxHO Oinke

50 cm

104 kakue nznmydeHust U3 IEPEUNCICHHBIX HUXKE 001a1at0T crmocoOHOCThIO k audpakimm: 1-BuuMebIii CBET;
2-paanoBonHbl, 3-peHTreHoBckue nyun; 4-undpakpaBHeie Tydn

TOJBKO 1
TONBKO 1 1 2
TONBKO 1,2 1 3
TONBKO 1,3 1 4

® 123u4

105 kakue u3 nepeuuciieHHbIX HUXKE SIBIEHUH 00bsicHsI0TCa Audpakuueit ceera: 1-pagyxnas okpacka
TOHKHMX MBUIBHBIX M MacJIeHBIX IJIeHOK; 2-konbiio HetoToHa; 3-nosiBlIeHHE CBETOBOTO MATHA LIEHTPE TeHU OT
MaJsoro Hernpo3pauHoro aucka; 4-otkioneHue cBeToOBbIX J1ydeil B 061acTh reomerpuueckoil TeHU?

TOJIbKO 4
lu2
1,2,3,4
® 3u4
TOJBKO 1

21101
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106 Cgert kakoro 1iBera o6magaet HauOboabIIMM TIokaszareneM MpeoMIICHUS TTPH MIEPEXO0JIe U3 BO3ayXa B
crekiio

CHHETO
® (uonerosoro
3€JICHOTO
y BCEX OJJUHAKOBBIN

KpacHOTO

107 kak u3meHuTCSs ATMHA BOJHBI CBETA MpH Niepexojie u3 BakyyMa B Ipo3payHyro cpeay ¢ aOCOMOTHRIM
nokasaresiem npegomiieHus n =27

CpeIy OTBETOB HET MPaBHILHOTO
M3MEHEHHE 3aBHCHT OT yIJa MaJCHUSI
OCTaHeTCsl HEeM3MEHHOE

YBEJIMYUTCS B 2 pasa

® ymenbmuTes B 2 pasa

108 C nmomomnipro coOnupaTeIbHOM JTMH3HI MOTyYMIA H300paKeHne cTaieiics Touku. Yemy paBHO
dbokycHoe paccTosiHue TUH3bI, ecinu d=4cm, [=1m?

3m
® 0,8m
1,25m
CpeIy OTBETOB HET MPaBUIIBHOTO

S5m

109 TIpu HekoTopoM 3Ha4YEHUU a yIiia MaJCHUs JTy4ya CBETa Ha TPAHMILY pas3ziesia IByX CPel OTHOIICHUE
CHHYCa yIiia maJieHus k cuHyCy yria npeaoMieHus paBHO n .UemMy paBHO 3TO OTHOIIICHHE IPU YMEHbBIICHUU
yIia najieHus B 3 pasa?

\3n
® n
n/3

Cpe€au OTBETOB HET IMPABUIIBHOTO.

3n

110 Iepen BeptukanbHo nmocraBneHHbIM m1ockimM 3epkanaom Ha paccTossHEM IM OT Hero cTouT yenosek.
Yemy paBHO paccTossHUE Mexay uyeraoBekoM u ero usoopakenuem B 3epkase

4Mm
Im
® 2m
Cpea OTBETOB HET MPaBUIIBHOTO

0,1m
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111 Yemy paBHO aOCOJIFOTHOE 3HAUYEHHE ONTHYECKOW CHIIBI pacCcenBarOIICH JIMH3BI, (POKYCHOE pacCTOsHHE
kotopoit paBHo 20 cM.?

20 poTp

5 nntp

0,05 noTp

Cpeiu OTBETOB HET MPaBUILHOTO

0,2 notp

112 Tlpu nepexoje Tyda CBETa U3 MEPBOM Cpebl BO BTOPYIO Yroi najeHus paseH 30 rpaaycoB , a yroi
npenomiieHust 60 rpagycos . UeMy paBeH OTHOCUTEIIBHBIN 1oka3aress MpeIoMIICHHS BTOPOU CpeIbl
OTHOCHUTEJIBHO MEPBO?

V3

3/3

2

HCT NPaBUJIbHOI'O OTBCTOB

5

113 Jnuna BomHbl kpacHOTO JTyda B BOJIE paBHA JJIMHE BOJIHBI 3€JICHHOTO JIy4a B Bo3ayxe. Boma ocBemiena
kpacubim cBetom. kakoit BeT BUIUT mpu 3TOM cBeTe yenoBek, orkpriBaroiuii riasa mnoa Boaoi?

KpacHbIN
CUHUU
Oenblit
JKEJThIN

3eJIEHBIN

114 Ha nnenke doTtoanmnapata moixy4eHo yMEHbIIEHHOE N300paxeHus rnpeaMera. Ha ocHoBaHUH 3TOTO
MOKHO YTBEPKIaTh, 4TO 00beKTOB B BUJIE cOOMparomei JIMH3bI Ipu (HoTorpadupOBaHUN HAXOAUTCS OT
¢dororuieHky Ha pacCTOSIHUU.

paBHOM (hOKYCHOMY

6ombire (hOKyCHOTO, HO MEHBIIIE IBYX (POKYCHBIX
Ooublie AByX (OKYCHBIX

B TiepBOM (hOKyce

MeHbIle POKYCHOTO

115 Jlaiite xapakrepuctuky n3obpaxenus, morydeHHOro coouparouieit Tonkoit TuH30i, eciu npeamer
HaxOJIUTCs MKy r1aBHBIM (pokycoM u aBoiHBIM okycom

HOpPMaJIbHOE, IEPEBEPHYTOE, ACUCTBUTEILHOE
N300paKeHNS HE CYIIECTBYET
YMEHBUIEHHOE, IIEPEBEPHYTOE, NEHCTBUTEILHOE

YBCJIIMUCHHOEC, IPSAMOC, MHUMOC

23/101
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@  yBenMuYeHHOM, IepeBEpPHYTOE, NEHCTBUTENBHOE

116 Haiire xapakTepuctuky n3o0paxxeHus, OIy4eHHOTO coouparomeii Toukoi JIMH30#, eciu mpeaMeT
HaxXOJUTCS MKy r1aBHOM (hokycom u onrrrueckum meHTpom.

@ yBenuueHHoe, NpsIMOE, MHUMOE
n300paKeHNs HE CYIECTBYET
yYMEHBIIEHHOE, IEPEBEPHYTOE, NEUCTBUTEIBHOE
HOPMAaJIbHOE, IEPEBEPHYTOE, JEHCTBUTEIBHOE

YMCEHBIICHHOE, TPAMOEC, MHUMOE

117 Haiite xapaktepuctuky n3zodpaxxeHue, IoaydeHHOTo coouparomeid ToHKoH JTHH30#, eClii peaMeT
HAXOIUTCS 33 JIBOWHOM (POKYCHOM pacCCTOSIHHH.

YMEHBIICHHOEC, IPAMOEC, MHUMOE

@ yMeHBIIEHHOE, IEPEBEPHYTOE, NEHCTBUTENBHOE
n300paKeHnst He CYIIeCTBYET
HOPMaJIbHOE, TIEPEBEPHYTOE, ISHCTBUTENIHHOE

YBEJIMUEHHOH, IPSIMOE, MHUMOE

118 [aiite xapakTtepuctuky nzo0pakeHnto, HOIy4eHHOTO coOuparomuii Tonkoit TMH30H, eciau mpeamer
HaXOJIUTCS B IBOWHOM (pOKYyCHOM pacCTOSTHHH.

YMEHBIICHHOE, IPSIMOe, MHIMOE
n300pakeHus1 He CYIIeCTBYET
YMEHBIICHHOE, IEPEBEPHYTOE, NEHCTBUTEIHLHOC
@ HopmanbHOE, IEPEBEPHYTOE, EHCTBUTENBHOE

yBenH‘IeHHOﬁ, npsaMo€, MHUMOC

119 Haiitre xapaktepuctuky n3o0pakeHnto, HOIY4EHHOTO COOMparomuii TOHKO JTMH30H, e mpeaMeT
HaXOAUTCA B ITIaBHOM (hOKyCOM JIMH3BI.

YMEHBIIEHHOE, IPAMOE, MHUMOE
@ u300pakeHus HE CyMIECTBYET
HOpMAaJIbHOE, HEPEBEPHYTOE, NEHCTBUTENEHOE
YMEHBIIEHHOE, IePeBEPHYTOE, NEHCTBUTEIIHLHOE

YBEIUYEHHOH, IPIMOE, MHUMOE

120 Haiite xapaktepuctuky n3zo0pakeHuo, HOJYyYEHHOTO paccenBaroliel ToHkol JTMH30M, €ClIi MpeIMeT
HaXOJIUTCs 3a IIaBHOM (hokycoM JTMH3BI.

@ yMeHbIIEHHOE, TPAMOE, MHUMOE
YBEIMYCHHOH, PsAMOE, MHIMOE
n300pakeHns1 He CYIIeCTBYET

HOPMaJIbHOC, IEPEBEPHYTOC, JICUCTBUTEIIBHOE
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121 Jlatite xapakTepuctuky n3o0pakeHHI0, OJYUYSHHOTO PACCEUBAIOIICH JTUH30M, IPEIMET HaXOIUTCS B
raBHOM (hokyce JTHH3BI.

@ yMeHbllEHHOE, IPAMOE, MHUMOE
HOPMaJIbHOE, IIEPEBEPHYTOE, ACHCTBUTEIBHOE
YMEHBLIEHHOE, [IEPEBEPHYTOE, IEHCTBUTENBHOE
YBEIUYEHHOH, IPIMOE, MHUMOE

n300paKeHNS HE CYIIECTBYET

122 Jlaiite xapakrepuctuky n3obpakeHHIo, MOIy4YeHHOTo coOuparomiei Tonkoil TMH30M, eciiu npeMeT
HaXOIUTCS MEXy I1aBHBIM (pokycom u ontudeckum meHTpoMm.

@ yBenuueHHOM, MPAMOE, MHIMOE
n300pakeHnst He CYIIeCTBYET
HOPMaJIBHOE, IEPEBEPHYTOE, JCHCTBUTEIBHOEC
YMEHBIICHHOE, TIEPEBEPHYTOE, IEHCTBUTENHFHOE

YMEHBIICHHOE, NIPAMOE, MHUMOC

123 C momouipro JTUH3BI HOTYYEHO MHUMOE NIPSMOe n300pakeHus. VI3 peioxKeHHbBIX (OPMYJIIbI BEIOEpUTE
COOTBETCTBYIOLLYIO /JIs1 CBS3M OCHOBHBIX BEJIMYMH:

1/d -1/£=1/F
1/d -1/f=-1/F
-1/d +1/f=-1/F
@  u3 npeToKEHHBIX HOPMYIT HET MTPABUIIBHOM

1/d +1/f=1/F

124 TlpenenwbHBIN yroa MOTHOTO BHYTPEHHETO OTpaykeHus 11 cTekia coctaBmnsier 41 rpamycos . [Ipu kakom
3HAYEHUU YTIIa MaJIEHUs CBETOBOTIO JIy4ya IPOU30MIET OJIHOE BHYTPEHHEE OTpaKeHUe cBera’?

@ 42 rpanycos
30 rpagycoB
40 rpagycoB
38 rpagycos

25 rpagycoB

125 kakoe 13 HHXKecleayOMUX BbIpaXXEHUH BepHO Ui yBennueHust Mukpockomna?

@ paBHO NPOU3BENEHUIO YBEIMUEHHI 0OBEKTUBA U OKYJIAPA
PaBHO TOJIBKO YBEJIMYECHHUIO OKYJISIpa
PaBHO CyMMe yBeIHUYCHUIT 00BbEKTHBA U OKYIIIpa
PaBHO Pa3HOCTH yBEIUUYECHUH 0OBEKTUBA U OKYISApa

PaBHO TOJIBKO YBCINYCHUIO 00BEeKTHBA
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126 Jlyu cBera mamaet nox yriom 30 rpaxycoB Ha miiockomapamienbHyto crekinsanyto miactunky. (n =1,5)
Y BBIXOJUT U3 HEe MapaljieIbHO TIepBOHaYaIbHOMY JTyuy. kakoBa TonmmHa rmactTuaku, eciiu paccTosiHUe
MeX1y JIydamu paBHO 1,94 cMm .

® 0,1m
0,3m
0,4m
0,5m

0,2m

127 OtHocuTenbHbIH nokazaTens npenomieHus paBeH 1,5, a abcomroTHbIN noka3arenb MPeIoMIICHUS! BTOPOH
cpenbl paBeH -3. Haiitu abcomoTHbIN moka3aTens IepBoid Cpebl.

® 2
3
3,5
4

2,5

128 TIpu kakom cootHomenuu nokasarenei nmpenomieHus cpen (nl,n2 ) nperoMICHHBIN Tyd TPUOIMKaCTCs
k Hopmanu?

et
f12 =1

1] .rI'l13="1

nFEnl

129 Tlpu kakom 3HaYeHUM yriia MajaeHus, CBETOBOH JIyd MPOXOAUT BO BTOPYIO cpedy Oe3 mpeaoMieHus?
® i=0"
i=45%
1=a0*
i=90*
i=730°

130 JIy4 cEeTa BHXOOHT H: HEKOTORHH CpefH E Bosa vy [lpene e HEIE yroa DomHr ¢
EHYTPEHHEr 0 OTPAXEHHA JJIA STOTO Myda paeHo 48" 45¢ . Haiitu noxasarens
OpenoMIeHHA cpefel. (sind8° 45 =0.75)

® 1,33
1,61
1,77

1,88

26/101



25.10.2017
1,55

131 kakoii 3akon Beipakaet qanaaro gpopmymna?
sinifsing = ropfnl = fol
@ 3akon mpenomiieHUs CBETA, T.€. 3aKoH CHesunyca
3aKOH ITOJIHOT'O BHYTPCHHETO OTPAXKCHUS CBETA
3aKOH MPSIMOTMHEHHOTO PacpOCTPAHEHHS CBETA
npuHuun Oepmu

3aKOH OTPaXCHUS CBETA

132 kakoii yromn Ha3pIBaeTCs IPEACIBLHBIM YIJIOM TIOJTHOTO BHYTPEHHETO OTPaKCHUS?

@ yron nagenus , npu KOTOPOM yroJ mpejiomienus pased 90°
YTOII TaJICHUs , IPH KOTOPOM YTOJI IIpesioMiIeHus paseH 30°
YTOJI HaJeHus , IIPU KOTOPOM yTOJI IpenomieHus paseH 100°
yTOII aJeHus , IPH KOTOPOM YTOJl IIPeJIOMIIEHHS paBeH 45°

Yroi najieHus , Ipyu KOTOPOM YToJI IpenoMileHus paseH 60°

133 B 4ueMm coCTOUT pa3HUIlAa MEXKTY OCBEIIEHHOCTHIO U CBETUMOCTbHIO?

® OCBCHICHHOCTDH XapaKTEPU3YET OCBCIIAEMYIO NOBEPXHOCTD , @ CBETUMOCTDL — NPOTAKECHHOCTh UCTOYHUKA CBETA
OCBCUICHHOCTD XapaKTCPU3yeT TOYCUHBIA HCTOYHUK, a CBETUMOCTb —OCBCIIACMYIO
OCBEIICHHOCTH CBS3aH C OCBIIIAEMOM TMMOBEPXHOCTHIO, & CBETUMOCTh- C TOUCYHBIM UCTOYHUKOM
MCXKAY HUMH HET pa3HOCTH.

OCBCHICHHOCTH XapaKTEPU3yeT TOYCUHBIN HNCTOYHUK, a CBETUMOCTb- €TI0 IMMPOTAKECHHOCTH

134 Ykaxute cBsA3b MEXAY APKOCTHIO U CBETUMOCTHIO.

dR =JdQ
® R==B

® =dd/dS

E = dQ/dt

R=4n]

135 Untepdepennus creta- 3to puzudeckoe spienue, koropoe 3akmouaercs B...

@ cioxeHHe CBETOBBIX BOJIH, UAYIIUX OT KOTEPEHTHBIX UCTOYHUKOB;
CJIO)KCHUE CBETOBBIX BOJIH, UJIYIIIUX OT OOBIYHBIX HCTOYHHKOB ;
OTKJIOHEHUHU OT IIPSMOJIMHENHOIO PaclpoCTpaHEHMUs;
paccesHUuU BOJIH B NIPO3PaYHbIX AUCIEPCHBIX CPEAAX;

OTKJIOHEHUU CBETOBBIX BOJIH OT IIPSIMOJIMHEMHOIO PacIpOCTPaHEHUS ;
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136 Ha toncryto creknsianyro mnactunky, mokpseityro Tonkoit muienkoit ¢ mokasarenem npenomienus n=1,4,
najiaeT HOpMaJIbHO MapajuiebHbIi myuyok MoHoXpomaTtuueckoro ceera ¢ A=0,6 mkm. OTpakeHHBI CBET
makcumanbsHO ocnabieH BeieacTBre HHTepdepeHy. Onpenenure MUHUMAIIbHYO TOJIIUHY TUIeHKH.

~0,5 MKM

~ 3 MKM

~2 MKM
® =0,1 mxm

~0,05 MKM

137 Ha mytu styda cBeta nepreHAuKyIsIpHO eMy rmocTaBiieHa crekisHaas miactuaka (n=1,5) TonmmHoii
I=1mMm. Ha ckonbko npu aToM nsmenurcst ontudeckas niouHa mytu?

1MM;

10 mm;

5 MMm;
® 0,5wmm;

0,1 mmMm;

138 Pa3zHoctu xona aByx uHTepdepupyronmx BoiaH paBHbI /3. Ckonpkum amrHaM BoH B Bakyyme OyayT
COOTBETCTBOBaTh onTudeckue pazHoCTH X01a 3TUX BOJH.

M18

M36

M24
@ Ve

M12

139 Pa3HocTu X012 1BYX HHTEphepHupyromux BoiIH B Bakyyme paBHbl: 0,5 . UeMy paBHa COOTBETCTBYIOIIAS
pasHoCTh (a3?

@ 180 rpaaycos;
30 rpagycos ;
120 rpanmycos;
60 rpagycos;
90 rpanycos;
140 PaznocTh X0ma qBYX HHTEphEpUpymux BoiaH B Bakyyme paBaa 0,2\ . Uemy PaBHa pa3HOCTh (a3 3THX

BOJIH?

0,1n

/5

0,87
® 04n
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141 kakoBa OyneT pe3yJlbTUPYIOIIAasi HHTCHCUBHOCTh B MakcuMyMme UHTEpQe- pEHIIUH MPH CI0KEHUH BOJIH
onnHakoBoil HHTEHCUBHOCTH [?

21
31
12

® 41

142 VnaTepdepoMeTp UCTIONB3YETCS AJIS. ..

ONpEIEeNICHUs ONITUYECKON TUIOTHOCTH PacTBOPOB;
ONpE/ENIEHNsI UHTEHCUBHOCTH CBETA,

@ onpesesnenus noxkasarels MPeJOMIEHUS ONITUYECKUX CPELI;
OnpeieNeH s IIIOTHOCTH MaJbIX OOBEKTOB;

OIIPCACIICHUS ITOKA3aTCIId IMOMIOMICHUA CPE;

143 korepeHTHBIMU HA3BIBAIOTCS BOJIHBI, UMEIOIIHE. ..

@ ocTosHHYIO BO BpEMEHH Pa3HOCTh (a3 B pasIMUHbIX TOUKAX;
OJIMHAKOBYIO JUIMHY BOJIH B Pa3HbIX TOYKaX;
IIOCTOSIHHYIO BO BPEMEHU Pa3HOCTb YaCTOT B PA3JIMUHBIX TOUKAX;
IIOCTOSIHHYIO UHTEHCUBHOCTb B JAHHBIH MOMEHT BPEMEHU ;

MOCTOSAHHYIO aMITINTyy B Z[aHHBIﬁ MOMCHT BPCMCHH,

144 Makcumym unTepdepenun Habmonaercs B Tex Toukax, s kotopeix ontudeckast pa3HocTb Xofa. ..

HE 3aBUCUT OT YacTOThI BOJIHBI ;
paBHA LEJIOMY YHUCILy JJIUH IIOJIYBOJIH;
paBHA NOCTOSHHOU BEJIUYUHE;

@ paBHa LeIOMY YKCITY JJIUMH BOJIH;

HC 3aBUCUT OT AJIMHBI BOJIHBI,

145 Yto Takoe monoxpomaruueckas BosiHa?

BOJTHBI C OJTMHAKOBOH (pazoit
BOJIHBI C OTUHAKOBBIM K03(h(PpUIIEeHTOM IpeIOMIICHHUS
BOJIHEI C OTTHAKOBOH CKOPOCTBIO

@ BoIHBI ¢ OJUHAKOBOM YacTOTOM

BOJIHBI C OJIMHAKOBOH aMIUTUTYIOM

146 Yro takoe nuntepdepenius?

PACXOXKIACHUEC OT Hp}IMOHHHCﬁHOFO PacnpoCTpaHCHUsI KOTCPCHTHBIX BOJIH
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@ B3aumHOE YCUIICHUEC UIIA ocnabieHue B PE3YyIbTAaTC HAJIOKEHHA KOTCPCHTHBIX BOJIH
TIPEJIOMIICHUEC CBETOBBIX BOJIH HA TPAHUIIC IBYX CPEO
orudaHue nperpag CBETOBbIMU BOJIHAMHU

CJIOKCHHUEC CBCTOBBIX BOJITH

147 Yemy paBHa pa3HOCTH IyTH B Touke HaOMoAeHNUS OT coceAHUX 30H DpeHens B MeToze 30H Openens?

®

2
4
=
4

3

2h

148 PasHocTh myTelt aAByx korepeHTHBIX ydei B Bo3ayxe 400 am. kakoii OymeT pa3HOCTb IMyTel ATUX JTyden
B ctekie?

in,=1,47.
196 um
196 am
300 aMm
® 560 um
288 M

149 Ipu nomommu ontrdeckoro kimHa moryduny HHTEPPEPEHIIMOHHBIE OIOCHI, MOIb3YSICh U3ITyUYCHUEM
kpacHoro uera. kak uamenurcs unrepepeHMoHHas kapTuna, eciii BOCIOIb30BaThCS U3TYyYECHUEM
¢uoneroBoro nsera?

Huxak He n3MeHuTCS

WnTtepdepeHInOHHbIE TTOIOCH HCYE3HYT

WHTepdhepeHInOHHbBIC TIOIOCHI MOTYT CTaTh Kak OJIVbKe IPYT K APYTY, Tak U Jajblie APYT OT Apyra
HnTepdepeHnnoHHbIe TOIOCH OyMyT AaNbIIe IpyT OT ApyTa

@ WurepdepeHnHOHHbIE MONOCH OYAyT OIMKE APYT K APYTY

150 Ilpu ocBemieHnn MBUTBHOM TIeHKH OTTBIM CBETOM HAOIIONAOTCSA Pa3HOIBETHBIE MMONOCH. kakoe
¢du3nueckoe siBeHNE 00yCIABINBACT MOSBICHUE ITUX T10JIOC?

HOJIAPH3ALHSL
dorodppext
IuQpaKkius

@ wunTepdepennms

Jucrepcus
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151 Cgert o1 aBYX ToueuHbIX korepeHTHBIX MOHOXpoMaTHueckux ncrounnkoB nmpuxoaut B Touky 1 skpana c

pasHocThio a3z A=3A/2, B Touky 2 skpana ¢ pa3sHocThio pa3z A= A. OgunakoBa u B 3TuX Toukax

OCBEIIIEHHOCT U €CJIU He oguHakosa, To B kakoit Touke ona Oomibmie?

@ He oxuHakoBa, GosblIe B TOUKE 2
BCE BapHUaHTHI HEBEPHBI
OJJMHAKOBA M OTIMYHA OT HYJs
OJIMHAKOBA M PaBHA HYITIO

HC OJMHaKOBa, 6oJibIre B ToUke 1

152 Tlpu HagyBaHUM MBUIBHBIC TTY3BIpbKH TPHOOpETAIOT paxyx)Hyt0 okpacky onpeneneHHO#N TommuHbL. YTO

SIBJISIETCS] IPUYMHOM 3TOr0?

MOJISPHU3ALHS
JCTICPCHS
IuQpakius

doroap ekt

@ unrepdepenuus

153 Tlouemy 1Ba MHUMBIX U300payKEHUS MIEIH, MOTYYEHHBIX C TTIOMOIIBI0 OUTTpr3MBbl DpeHENst, MOXKHO

paccmarpuBarh kak korepenTtHsie uctounuku:

@ rak KaK OHM MOJIYYEHBI [IPU PA3ABOCHUU CBETOBOM BOJIHBI OT LIENH B PE3YIbTATe MPEJIOMIIECHNS B OUIIPU3ME

TaK KaK OHU PACIIOJIOKCHBI Ha Pa3HBIX PACCTOSIHUAX OT 6I/IHpI/I3MBI.
TaK KaK OHHU PACIIOJIOKEHBI Ha PA3HBIX PACCTOAHUAX OT MICTIN
TaK KaK OHU PacCIIOJIOKCHBI Ha OJMHAKOBOM paCCTOAHHUU OT 6I/IHpI/I3MH

TaK KaK OHHU PACIIOJIO0KEHBI HA OTMHAKOBOM PACCTOAHUU OT LICIN

154 Onpenenure maremarnueckoe BelpaskeHHe 3akoHa bprocrepa (n21 — nokasarens npeiaomiieHUs] BTOpOi

Cpellbl OTHOCUTEILHO MEPBOIA)
@ fEwp=nn

IE@E=nn

Sing'p = m

COSQPR= 1]

ctg @@= fiy

155 Yem onpenensiercs nopsigok uarepdepeHmoHHoro makcumyma?

@ yucIoM JUIMH BOJH, CONEPKAIIUXCSA B ONITHYECKON PasHOCTH X0
IpUpOAoi KoeOaHmit
(azoii konebaHuit
MIEpPUOJIOM KoJieOaHMi

4acTOTOM KojieOaHuii
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156 HeoOGxoqumbIM ycimoBUeM UHTEPGEPEHITUN SBIISCTCS ... .
® KOT'€PEHTHOCTH HAKJIA/IbIBAEMbIX BOJIH
HaJIMYHUC ITIJIOCKHX BOJIH
HEMOHOXPOMAaTUYHOCTDH BOJIH
HEKOICPECHTHOCTb HAKJIaJbIBA€MbIX BOJIH

HaJM4gue CheprIecKuX BOIH

157 Yem onpenensiercs nopsinok nHTepdepeHnrnonnoro makcumyma?

@ yucnoM JUTMH BOJIH, CONEPKAIIMXCS B ONITUYECKOM Pa3HOCTH X01a
TIPUPOJION KoJIeOaHMA
neproaaM KojeOaHui
(azoii konebaHuit

4acTOTOH KoJIeOaHui

158 Unrtepdepennmonnas kaptuna, koropas Habaronaercst Ha MOJIOCHOBOCTYKIIAT TMH3€E, HA3bIBACTCS:

3oHamu Dpenenst

® xonsramu HerotoHa
Bosocamu Beponuku
uHTepdepeHimeii Penest

30HaMu [ roiirenca

159 3akonomepnoctu, kakux u3 nepeynciieHHbIX HUKE SBJICHUH CBUIETEIBCTBYIOT O BOTHOBOW MPUPOJIE
cBeTa: 1-pamyxHbie nepenuBa Ceroil B Tonkux miuenkax; 2-Bo3HUKHOBEHHE CBETOBOTO MSITHA B LIEHTPE
TEHU; 3-0CBOOOKICHHE JIEKTPOHOB C TTOBEPXHOCTH METAJUIOB MPU OCBEIIEHUN?

TOJIBKO 3
TOJIBKO 1
1u3
2u3

® 1u2

160 Bomnsl oT 1Byx korepeHTHBIX HCTOYHHKOB MPUXOIST B JAHHYIO TOYHBI B onHakoBoOH ¢aze. AMIUATYA
pesynbTupytomero konebanus B janHo# Touke paBHa A, amriuTyna kanbanuii B kaxkmoit BojHe paBHa a.
3HaueHue aMIUIUTY/Ibl pe3yJIbTUpYIoLIero konebanus B 3ToM cityyae OyJieT ciaeyronum:

® 2a
4a
0,5a

3a

161 kakoe siBnenue nokasbIiBaeT BOJTHOBYIO MPUPOAY CBETA?
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doroap ekt

apdexT Komnrona
® unrepdepeniys

TIOTJIOIICHUS CBECTA

162 kak n3meHuTcs gactora cBera, eciii ckopocTb CBETOBOIO Jiyua MpH MEPEXoie U3 OJJHOM Cpeibl B APYTYIO
yYMEHbILIAeTCs B ABa pa3a’

YBEIMYNBAETCA B 2 pa3a
@ e usmensiercs

yYMeHbIIaeTcs B 4 paza

yBEIHYHBaeTCA B 4 pa3a

yMeHBIIaeTcs B 2 pa3a

163 Ilpu HagyBaHUM MBUIBHBIC TY3bIpbKH TPHOOpETAIOT paxyx)Hyt0 okpacky onpeneneHHON TommuHbL. Y10
SBJISIETCS IPUYUHON ATOr0?

TU(paKIUs
TTOJISIPH3AITHST

JcTiepcus

dorodrppext

@ unrepdepenuus

164 Uemy paBHa pe3ybTUPYIOINIAasi HHTEHCUBHOCTD B Touke co3maBaeMoi HHTEp(EepEeHIIMOHHBIMU
MakcuMmymamu 1ByMsi korepeHTHBIMH BOJTHAMU HHTEHCUBHOCTH kaxksioro,u3 koropeix pasHa Jo?

0
21In

In
T

® 4

165 kakas cBsi3p Mexay pasHoctsio (A) ontuyeckux u (d) reomerpuueckux e myTei.
® A=nd
A=2dn
A=n/d
A=2nd
A=d/n

166 kakoii Oymet pasHOCTh X012 (PHOJIETOBBIX CBETOBBIX BOJIH C JUTMHOW BOJIHBI 400 HM MPpU CO3MaHUT
uHTepdepeHmonHoro makcumyma?

3 mkm
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2,8 mkm

2,1 mkm
1,6 mkm

® 2mkm

167 Ontuyeckas pazHocTh X012 JIydelt HIynmx oT korepeHTHbIX HCTOUHUKOB ¢ 0JMHAkOBBIMM HayalbHBIMU
(azamu paBHa HEUETHOMY YHCITY TIOJIOBUHBI JIJIMHBI BOJIHBL kakoBa OyzeT aMIumm—Tyia pe3yabTupyromen
BOJIHBI B TOuke BcTpeuu, eciy aMIuiuTya kaxioil oTienbHoM BOJIHBI paBHa A.

A

4A

1,5A
® 0

2A

168 kakum BeIpaskeHHEeM orpenenseTcs ckopocTh paclipoCTpaHEHHs CBETa Ha OCHOBE AIeKTPOMarHUTHOM
teopun Makcsenna? (c — ckopocTs cBera B Bakyyme; v — ckopoct cBeta B cpene; € - nuanekrpudeckas
MPOHUIIAEMOCTh CPEJIbI; [l - MAaTHUTHAS TIPOHUIIAEMOCTB ).

u=Hnc

L= i
=

i

Lol

7

® [y
=

169 kakue u3 HmkecneayoUux ABleHUI MOKa3pIBaIOT BOJIHOBYIO MPUPOAY CBETa?

¢dorodp ekt

s ekt KomnroHa
TOPMO3HOE PEHTICHOBCKOE M3Jy4eHHUE
XapaKTEepPHUCTHIECKOE PEHTTEHOBCKOE H3TyUeHHUE

® nomspuzanus

170 kakue nyun co3naror paBHOHakIOHHBIE HHTEP(PEPEHIIUOHHBIE TTOIOCHI?

® JIy4Yd, HAKJIOHCHHBIC TOA OJHUM U TEM K€ YTIIOM
JIyuun € MOCTOSITHHOM Pa3HOCTBIO XOJa
JIy49d, B KOTOPBIX Pa3HOCTH XOJa MCHACTCA
JIy4u, OTPpa>XCHHBIC OT OJMHAKOBOM TOIIIMHBI

JIy49d, HAKJIOHCHHBIC IO Pa3HbIMU yIJIaM1
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171 kro siBnsieTcst ocHoBomooxkHuKkoM koprryckymsipHoit Teopuu cBeta?
® Heoron
OpeHnenb
Makcsenn
IOur

Trodirenc

172 Jns yero mpumensitorcs MukpouHTepdepomeTpsi?

JUTSL I3MEPEeHNUS JaTbHUX PACCTOSHUIN
JUIsL U3yYCHUSI TIOJSIPU3alii CBETa

@ 115 KOHTPOJIUPOBAHHS KAYECTBEHHON 00pabOTKH NOBEPXHOCTEN
JUISL U3yUCHUSI TUCTICPCUH

I UBMEPEHUA TTOTJIOMICHUE CBETA

173 Enununa udmepenus ontudeckoit pa3HOCTH Xo/a:

cek

m/cek

174 kakue BoHBI SBJISIOTCS kOrepeHTHBIMU?

BOJIHBI ¢ OIMHAKOBBIMU aMIUTUTYAaM1

® BpBonusl ¢ OIMHAKOBBIMHU YaCTOTaAaMHU, pa3HOCTb (1)33 KOTOPBIX OCTACTCA MOCTOAHHBIM BO BPECMCHU
BOJIHBI C OJUHAKOBBIMH Q)aBaMI/I
BOJIHBI, pa3HOCTb (1)33 KOTOPBIX MCHACTCA B 3aBUCHUMOCTH OT BpEMEHU

BOJIHBI C OJMHAKOBBIMH HAYaJIbHBIMU (l)a?;aMI/I

175 Cset oT n1BYX TOYeHHBIX korepeHTHBIX MOHOXpoMaruuecknx ucrouyHnkoB mpuxoaut B Touky 1 akpana c
pasHocTho (a3 . OnunakoBa v B 3TUX Toukax OCBEIIEHHOCTh U eclu He onuHakosa, To B kakoii Touke ona
Oomnbrre?

BCE BAPUAHTHI HE BEPHEL.
OIMHAKOBA ¥ PABHA HYIIS
He OJMHAKOBa, OOIbIIIe B TOUKE 1
@ He onuHakKoBa, 6OJBIIE B TOYKE 2

OJMHAKOBA 1 OTJIMYHA OT HYJIA

176 kakoro nBera nHTep(epeHInOHHAs TIoI0ca pacnonaraercs B ciekTpe Ommke k meHTpanbHO# monoce?
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()

¢uoneroBas
CHUHSIS
Kenrast
3eneHas

KpacHas

177 Ot uero 3aBucut konnuectBo maBHbIX MakcumymoB B tudpakunonnoit kaptune ot minockoit pemerku?

OT OTHOIIIEHHUS TOCTOSTHHOM PCHICTKH K AJIMHE CBETOBOM BOJIHBI
OT paCCTOSAHUSA MEXIY IICIIAMU PEHICTKU

oT 061_uer0 YHCIIa MmeNe PCUICTKH

OT OTHOIICHUS JJIMHBI CBETOBOI BOJHEI K TNCpruoay peuICTKU

OT IIUPUHBI HIEJIN PEIIETKN

178 Ha nudpaknuonnyto pemerky HopmansHo nagaet miaockas monoxpomaruueckas cserosast BonHa. Ha
skpane 3a pemetkoii Tpetuit audpakiuronnsii Makcumym HaOmrOmaeTes Mo yriioM ¢ k HampaBieHHIO
MaJICHHSI BOTHBI.

1
3
4
HET OPpaBUJIBHOT'O BapuaHTa

2

179 kakoii U3 HHXKenepeUHCICHHBIX BAPUAHTOB MPABUIIBHO BBIPAXKAET CUCTEMY C MHOTOYHUCICHHBIMUA N
HIETISIME TTAPAJUICIBHBIX APYT-IPYTy U ¢ OnnHAkOBON IIMPHUHOM, pa3aeIeHHBIX PABHBIMHU I10 ITHPUHE
HEMpO3pauHbIMU MPOMEXKyTKaMu, pacronararoummxcs Ha oqHou miockoctn?

IByMepHas IM(PaKIHOHHAS pelIeTKa
MHOTOMEpHas TU(PPaKIIMOHHAS PEIIeTKa
IIPOCTPAHCTBEHHAS TU(PPAKIMOHHAS pelIeTKa
cepuueckas TuppakIOHHAS PEIIeTKa

ogHOMepHast AU(PAKI[HOHHAS pelIeTKa

180 kakoe ycnoBue siBnsieTcs ycinopueM Makcumyma nudpakinu nomydenHon qudpakimonnoi (b —
mpyHa ogHou menu, d — nepuoxa qudpakimonnoit pemetkn).

bsin ¢=+K A

bsin p=+ 2+ K) A
dsin ¢ =+ K\
dsin ¢ = £K A/2

dsin =+ 2K+1)A

181 kak nazpiBaetcst equHmIIa nocTossHHOM nudpakunonnoi pemerku B CU?
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metp Ha 100 mTpuxoB
@ wmerp

1 wrpux Ha 1 MeTp

100 wtpuxoB Ha 1 meTp

MeTp Ha | mTpux

182 Tlpu ocBemeHnn MbUTLHOM TUIeHKH O€JTbIM CBETOM HAOIOAIOTCS pa3HOIBETHRIE MOI0CH kakoe
¢dbusndeckoe sBeHHE 00yCITaBIMBACT MOSBICHNUE ATUX MOJI0C?

IuQpakius
JIACTIEPCHS
MOJISIPU3AILHST
¢dorodrp ekt

@ unrepdepennus

183 korepeHTHbIE BOJIHBI C YaCTOTOM JaHHYIO CO3JIal0T B BO3AyXe HHTepdepeHIHo. Onpeaennre pa3sHOCTh
Iy TEH.

(5.10M Ha)
0,8 MKM
1 MKkM
1,5 Mmxm
1,9 MkMm
® 12 wmkm

184 kak u3amenuTCs AnMHA CBETOBOI BOJHBI IpU Miepexoa u3 Bakyyma B cpeny?
fm=1%)
HE MEHsETCS
yMeHbInaercs B 2,25 pasza
® ymenbmiaercs B 1,5 pasa
yBeIMUYUBaETCs B 2,25 paza

yBenunuuBaercs B 1,5 pasza

185 kak meHsieTcst AmuHa CBETOBOM BOJIHBI MPU MIEPEXOE U3 OMHOM cpebl B APYTYIO?
fm =15} (ny = 1,3)

yBenuuuBaercs B 1,5 pasza

yBenuuuBaeTcs B 1,8 paza

yMeHblIaeTcs B 3 pasa

HE MEHseTCs

® ymenbmiaercs B 1,2 pasa

186 Ha uem ocHoBbIBaeTcs pabouuit npuniun yskononaocuoro ontuueckoro gunsrpa?
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Ha JIUCIIEPCHU

HA [10JIHOM BHYTPEHHEM OTPAXKECHUU
HAa NONIOLECHHUU CBETa

Ha MOJIIpU3aLUU CBETa

@ na npospavHoii onTHKE

187 Ot kakux BenM4MH 3aBUCUT Pa3HOCTh X0Ja BOJIH NpHU UHTEepdepeHnn Tonkux miaeHok?

oT K03(h(HUIKEeHTA IPEIOMIICHUS U yIJIa MaICHUS
OT JUTUHBI BOJIHBI, YaCTOTHI M aMILTUTYIBI ITAJIAf0IIETO CBETa
OT TOJIIMHBI ¥ KO PHUIICHTA IPEIIOMIICHHS TTIACTHHKHU, YaCTOTHI CBETa
@ ot TomuMHEE ¥ K03 PUIMEHTA TPETOMIIEHHS TUIEHKH, OT JUTMHBI BOJIHBI M yIJIa aIeHHs

OT CKOPOCTH CBETA MaJarouiero Ha TOHKYIO IIJICHKY

188 B onpenenennyto Touky npocTpaHcTBa NPUXOAST JBE korepeHTHbIE 3e1eHbIe CBETOBbIE BOIHBI (A=500
HM) C pa3HOCThIO xo1a 2,25 mkM. Onpenenure yciaoBue U peaen nHTepdepeHny B 3Toi Touke.

max, m=4

® min,m=4

max, m=1
min, m= 1
min, m =3

189 Paamyc korepeHTHOCTH BOJTH OMPEILISIETCS CISIYIONAM 00pa3oM:

@ - Afp
g~ @A
m~ A
e @/ A
tye @R

190 kakoe ypaBHeHHE onpeensieT MHTEHCUBHOCTD PEe3yIbTUPYIOLIEH BOIHBI, koTopast mosrydaercs npu
BCTpeue ByX KOrepeHTHBIX BOJH ¢ MUHTEHCUBHOCTSIMH J1 1 J2?

I=Ih+1Iz

I=451

T=I+13- 2900 0, cos(ea- a1
T=X1+13-22f7 7, sin(ea- a1
® 1=n+n+22 07, cos(aa- a1

191 kak Boipaxaercs 3akon Mamtoca? (¢- yroia Mexay ocsMU MoJisipu3aropa U aHaau3aropa; Jo —
MHTEHCUBHOCTH CBETA BBIXOALINI U3 MOJISIPU3aTOPa; J - MHTEHCUBHOCTB CBETA BBIXOASIINN U3

aHaJIM3aTopa).
T=Tarnam

38/101



25.10.2017

¢ e
I=1Tpcosdg
I = Ipsin® @7
I=1Ising

® I=Jjcosy

192 B kakom mHTepBasie HAXOAUTCS JUTMHA BOJIHBI, JEHCTBYIONIas Ha yenoBedeckoe 3peHne?
2,5107-7.10 m

5A07"- 710 m
2107 -9.107" m
24.107-3.6.10 'm

® 44107-77107"m

193 Ilpenen untephepeHIuy B BEIPAKESHUH:
J=J +J, +2 0, cos

® - JJces @

Iz
T1ve Iz

I
HHUKAKOC

194 kakue BosHBI Ha3bIBaeTCs korepeHTHBIMU?

BOJIHBI C OJIMHAKOBOM aMIUIUTY10H1

BOJTHBI C OTMHAKOBOH pa3HOCTHIO (a3

BOJIHBI C OIMHAKOBOM Y4aCTOTOM

BOJTHBI Pa3HOCTD (ha3, KOTOPBIX MEHSETCS C TCUCHHUEM BPe~MEHHU

@  BOJHBI ¢ OIMHAKOBOI YaCTOTOM, PAa3HOCTH (a3, KOTOPBIX OCTAETCS [OCTOAHHBIM C TE4EHHEM BPEMEHH

195 kakoii momkHa ObITH onTHdeckast TOMIIMHA TOHKOW MJIACTHHBI, €CJIM OCYIIECTBISIETHCS TPOCBETIICHHE
onTuk¥ I CBETOBBIX BOJH C JIMHOM BOIHEI 0,68 MkM?

0,51MxM

0,085 MM

0,34 mxm
® 0,17 Mmxm

0,4 MxM

196 kak onpenensiercst pacctosinue korepeHTHOCTH /17151 kOrepeHTHBIX BOJIH?

o= alr
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T A

lg= 4 @

log= @ /4

bng= A
@ wg=cothe

197 C uensio npocBemienue ontuku Ha muH3Y (n=1,44) HaHocuTcs ToHKMiA cnoii. kakoit momkHa OBITH
onTuUMaibHOE 3HaYeHHE koaddunrenta npeaoMiieHre MaTepraia 3TOTo CJIos?

1,1

0,72
® 1

1,25

2,88

198 JIBe korepenTHbIC Tyun B oripeaesieHHoN Touke cozmator Makcumym. MbubHyt0 TieHKy kakoi
TOJILIMHBI CIIEYET MMOCTABUTh HA ITyTH OJHOTO M3 ATUX Jy4eH, JIsl TOTO, YTOOBI OIYyYUTh
uHTepepeHIoHHbIH MUHUMYM (koaddurnment npenomnenus cios 1,33; mmna Boissl 0,8 Mkm).

2 MKM
2,5 MKM
2,42 MXM
3 MKM

® 121 MM

199 BeimonusieTcs iu 3akoH coXpaHeHHE SHEPTUU Ipu HHTephepeHImn?

HET, TIOTOMY, YTO SHEprHs B TOYKE MaKCHMyMa OOJIbIIle YeM, KOHEUHasl SHepIUs CBEeTa.
HET [IPaBUJILHOIO OTBETA.

@ 1a, moTomy, 9TO B 0ONACTH HHTEP(HEPEHIINH SHEPTHS CBETA PACTIPENEISIETCS MEXKITY MaKCHMyMaMH U MEHHMYMAaMH.
Jia, IOTOMY, YTO 3HEPIrHsl CBETa IIPEBPAILAETCS B APYIUe BUABL

HCT, IIOTOMY, YTO SHEPrusa CBETa HC IPOHUKACT B TOUYKH MUHUMYMaA.

200 kakoe ycioBue sIBIsI€TCSI OCHOBHOM ISl OJTYYEHUsI YCTOWYMBOI nHTEpdhepeHInonHoM kapTunet?

C OJJMHAKOBBIMH aMILTUTYaMH1
C OJUHAKOBOM MHTEHCUBHOCTbHIO
@ ¢ mocrosHHOI pasHOCTRIO (a3
C pa3HOM MHTEHCUBHOCTHIO

C pa3HbIMH aMINIUTydaMH

201 Yro Takoe monoxpomaruueckas BosHa?

BOJTHBI C OTMHAKOBOH (haz3oit

BOJIHBI C OIUHAKOBOM aMIUIUTY0M
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BOJIHBI C OIMHAKOBOI CKOPOCTBIO
BOJHBI C OJTHAKOBBIM KO (PUITIEHTOM IPETIOMIICHUS

@ BONHBI C OIMHAKOBOI YaCTOTOH

202 Yemy paBHA pe3ynbTUPYIONIas HHTCHCUBHOCTH B TOuke co3aBaeMoil MHTEp(EepEHITMOHHBIMU
MUHUMYMaMH JBYMSI KOrepeHTHBIMU BOJTHAMHU C UHTEHCUBHOCTSIMH Jo?

® 0
Tn*

4 In
21In

Tn

203 B kakowm npubope Hanuio cBoe NpuMeHEHHUe ABJICHUE UHTEeppepeHIInn?

@ B cmekrporpade
B BOJIBTMETPE
B BaTTMETpE
B aMIiepMeTpe

B IraJIbBAHOMETPE

204 IToueMy cBETOBbIE BOJHBI BBIXOISIINE U3 IBYX PA3IMYHBIX UCTOUHMKOB HE Aal0T HHTEPPEPEHIIMOHHYIO
kaptuny?

MOTOMY 4YTO, HICTOYHUKH HaXOAATCA OYCHBb JAJICKO APYT OT Apyra

TIOTOMY Y9TO, 3THU BOJTHBI HEMOHOXPOMATUYHBI

IIOTOMY 4YTO, BOJIHBI BBIXOAAIINE U3 UCTOYHMKOB HE HAIIPABJICHBI B OJHOM HAIIPAaBJICHUN
MOTOMY YTO, HCTOYHUKH HAXOAATCA OUYCHb OIIM3KO Apyr Apyry

[ TIOTOMY 4YTO, 3TU BOJIHBI HE KOTECPCHTHLI

205 SBnenue gudpakiuu cBeTa IPOUCXOIUT

TOJIBKO Ha OOJIBIINX OTBEPCTHUIX
MIPaBIJIBHOTO OTBETA HET

@  Ha kpasix 00bIX OTBEPCTHIT B IKpaHe
TOJBKO Ha Y3KHX IIENSX

TOJIBKO Ha MaJIbIX KPYTJIbIX OTBEPCTUAX

206 kakue u3 HIDKECTEAYIOMMX SBJICHUN 10ka3bIBatOT BOJTHOBYIO IPUPOTY cBETa?

TUQPAKIUS 1 TOTSIPU3ALHS
OTpaKeHHE U MOJTHOE BHYTPEHHEE OTPAKEHHE

NPEJIOMIIEHHE U OTPAXKCHHUE
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® rudpaxuus u uHTEpDHEPEHIHS

nHTEpdEpEeHINS U AUCTIEPCHUS

207 kakoe u3 HIDKeNEepeyNCIEHHBIX SBICHUM XapakTepusyeT (IIpu MPOX0XKACHUU Yepe3 OTBEPCTHUS B
skpaHax, BOJIM3HU IPaHUL] HEITPO3PAYHBIX TeJl U.T.Il.) COBOKYITHOCTH SBJICHUN PU paCIpOCTPAHECHUU CBETA B
pe3koBbIpaskeHHON HEOTHOPOAHOU CpPE/ie U CBSI3aHHOM C BOJIHOBOM MPHUPOIOH cBeTa?

TOJIAPH3AIHS
aMIUTUTYIa
MOTJIONICHUE
nHTEphEpEHITHS

® udpaxuus

208 CoBokymHOCTH siBII€HUI BOIIHOBOM oNTHKY, B KOTOPBIX POSIBIISIETCS MMOTIEPEYHOCTH CBETOBBIX BOJIH,
Ha3bIBaETC:

sIBIICHUEM AU(PaKIUU
SIBJIEHMEM JIFOMUHE CLIEHIINH
SIBIICHUEM JUCIIEPCUH
SIBIICHHEM MHTEpdEpeHITUI

® SABJICHUEM TIOJIApU3alIun

209 U3 npemtokeHHBIX CBOMCTB BBIOEPHUTE T€, UTO JT0OKA3bIBAIOT BOJHOBYIO IIPHPOTY CBETA:

JucTopcus, HHTepdepeHus, Noaspu3anus, IMQpaKIus
@ npaBUIBHOTO OTBETA HET.

mucnepcus, naTepdepernus, hororddext, auppaxius

JTUcTiepcust, HHTepdepeHIHs, TosIpu3aus, GoTodPPeKT

aucnepcns, GorodrddexT, momIpu3aris, TuPpaKus

210 Orubanue BoTHAMU NMPETMATCTBUN, COM3MEPUMBIX C JUTMHOW BOJTHBI, J0Kka3bIBaeT...

4TO IPUPOJIA CBETA JI0 KOHI[A HE M3ydYeHa

JH00OH U3 MPEUIOKEHHBIX BAPUAHTOB HEBEPEH.
@ BonHOBYIO IPUpPOLY CBETA

YTO CBET MPEJCTABNIAET COOOM MOTOK KBAHTOB

)IBOI\/‘ICTBCHHO CTh MIPUPOALI CBETA

211 Orubanue CBETOBBIMH BOJTHAMU BCTPEUHBIX MPETISATCTBUMA HAa3bIBACTCS:

SIBIICHUEM IIOJIIpU3aLUU
SBJICHUEM JIUCIIEPCUH
SIBICHUEM HHTep(epeHInn

® gnenuem qupakIuH
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SIBJICHHUEM ITIOITIOIICHUA

212 Bce Bropu4HbIE HCTOUHUKYN pacnoioKeHHbIE Ha TOBEPXHOCTH ()POHTA BOJIHBI, KOT€pEHTHBI MEXKIY
co00#. ITO COOTBETCTBYET NMPUHITUITY:

MPUYUHHOCTH
Ioiirenca- @penens
3aTPYIHSIOCH OTBETHTH
HEOIPEIeTICHHOCTH

Troiirenca

213 kakoit u3 HHKECISNYIOMNUX BAPHAHTOB MPAaBHWIIBHO XapakTepusyer 1mo ¢opmMe BTOPUIHBIE BOJIHBI
pacrpocTpaHeHHbIC B OJTHOPOTHON M30TPOIHOM cpene?

I1nocko-BhITYKIIBIE
Cepuaecko-BhITyKITbIE
IInockue

Brimykiibie

chepuyeckue

214 komy npuHaJUIeKUT NEPBOHAYATILHOE NPEATNIONoKEHNE 0 KorepeHTHOCTH (UK THUBHBIX HCTOUHUKOB?

Bpoarr
Bynbsd
oiirenc

®peHenb

Dpaynrodep

215 kak Ha3pIBaeTcst METOJ pa3zielieHUs TOBEPXHOCTH BOJIHBI Ha cepuyeckue 30Hb17?

Mmetoz [roiirenca — @penens
METOJ pactpeaenenus [ rolirenca
MeToJ] pacupenenenus Openens
MeTton 30H [Toiirenca

meto] 30H Ppenenst

216 kak Ha3pIBaeTCs MPUHIIMII, OMUCHIBAIOIINI siBIeHUE MU pakiuy CBeTa Ha OCHOBE aHa/In3a 3aKOHOB
uHTepdepenyn u lroirenca?

npuHuun [oiirenca — MaiikenbcoHa
npuHnun Bynega — Bparra
npunun ®Papanes — Kupxroda
npunnun Openens — @payrrodepa

npuHuu [1oitfrenca — @penenst

43/101



25.10.2017
217 Yto Takoit ecTecTBEeHHBIN CBET?
cBerT, rae koaebanus Bektopa E (H) nporcxoqut B 0AHOM HanpasieHUN
cBeT, re kojebanus Bektopa E(H) mpoucxomuT TOIbKO B OTHOM HaNpaBJICHUH, ICPIICHIUKYIIIPHOM JTy4dy.
CBET, [JIe UMeeTCsl MPEeUMYIIeCTBEHHOE HanpaBieHue konebanus Bekropa E (H)
@ cger, e xonebanus Bekropa E (H) Bo BCEBO3MOKHBIX HalPaBIEHHUAX 00IAJAI0T PABHOM BE-POATHOCTHIO

CBET C pa3NH4YHbIMU opueHTanusmu Bekropa E (H) Bo BceBO3MOXKHBIX HaITPaBICHHUSAX

218 Yemy paBeH aOCOMIOTHBIN moka3aTesh IPeTOMIICHHS CPEIIbI?
e=1+Elg,E);

B=nyex
P= IluP
n¥=1+FPi =,E),

om:@

219 Ilo kakomy ycnoBuio onpenenstorcs JONOTHUTEIbHbIE MUHUMYMBI, 0Opa3ytoliecs B qudpakiinoHHOMI
kaptune nonyuaemoii ot audpakimonnoii pemerku? (d — nocrostHaas perierku; ¢ - yron otkjoHeHHS Ty4a;
A - nmuHA BOJHBI , m — mopsaaok muaumyma m = 0,1,2,3,...,)

deosg? =m A

220 Yto Ha3bIBaeTCs MOCTOSTHHON AudpakironHol pemerku?

LIMpUHA [IETH
PaCCTOSTHUE MEXK/TY IIEISIMH
mupuHa AUQPAKIHOHHON PEIETKH
@ cymMa IMPUHB HIENIEN U HEMPO3PAYHOTO MPOMEKYTKA MEKIY HUMH

TOJNIIMHA TUPPAKITUOHHON PEIIeTKH

221 Yro takoe mudpaknnonnas permerka?

mpubop I MOMyIEeHUS N300paskeHuil Tel pa3InuHON BeITNINHBI
pudop, IEMOHCTPHPYIOIIUHA IPSMOIMHEHHOE PacIpOCTpaHEHHE CBeTa

@ cucrema napamienbHBIX IENeH OJIMHAKOBOTO Pa3Mepa, HAXOISIIMXCS HA OJMHAKOBOM PACCTOSHUHU JPYT OT Apyra
IpuOOp U1 NOTy4YEHUs] H300paskeHUH Tel pa3IuYHOM BeTMYUHbI

CUCTEMA MapaJUICIbHBIX LeJIeH OIMHAKOBOIO pa3Mepa, HaXOAAILIMXCs Ha Ppa3HbIX PACCTOSHUAX JIPYT OT JIpyra

222 Yto Ha3zwiBaeTCs Audpakimeit ceera?
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MpeOMJICHHE CBETa HAa TPAHMIIE pa3ielia CPeIbl
B3aMMHOE YCHJICHHE HITH OCNablIeHre BCTPEIAOINXCS BOIH

@ orTKIIOHEHHE CBETA OT HANPABJICHHS MPAMOIMHEWHOTO PACIPOCTPAHEHHS B HEOMHOPOIHOM cpezie
TPSIMOJTHHEHHOE PAacIpOCTPAaHEHHE CBETA B PE3KO HEOMHOPOMHOMN cpeie

OTpa)KEHHE CBETa Ha I'PaHULE pa3ziesia JIByX Cpel

223 kakoii cniekTp naet packanennsiii kycok xeneza?

@  cmiowHoi cnekrp
IIOJIOCATBIN CIIEKTP
BOJHUCTBIH CIIEKTP
HUKaKOM

JIMHENYaThlid CIEKTP

224 kakwue BemiecTBa UCTIONB3YIOTCA B kauecTBe momsipuzaropa?

anmas

® rypmanun
macTMacca
[POCTOE CTEKIIO

KpEeMHUHI

225 kak cornacuo npuniuny [toiirenca - @peHenst onpeaenseTcss HHTCHCUBHOCTD B kaxoii Touke
MIPOCTPAHCTBA, OXBAYCHHOT'O BOJIHOBBIM TTporieccam?

CrnoxeHneM HHTCHCUBHOCTEH (PUKTHBHBIX BOJH, U3y Ya€MBIX KaXKABIM 3JIEMEHTOM BOTHOBOH MOBEPXHOCTH
CYMMOW aMILIUTY] KojieOaHui OT Bcex 30H DpeHens
CYMMOU aMILIUTYJ NEPBOH U nocneanei 300 Openens

@ xak pesynsTar MHTEP(EPEHIINKE BTOPHIHBIX KOTEPEHTHBIX BOJIH, H3TyYaeMBIX SJIEMEHTAMH BOJHOBON MOBEPXHOCTH.

YCpe€aAHECHUEM HHTCHCHBHOCTEH IO BCEM TOYKAM IPOCTpPAHCTBA

226 Ipu nabmoaennu qudpakimu ot menu M skpana OyneTr MUHUMYM WHTEHCUBHOCTH, €CJIH B ILEJIH
yknaapiBaeTcs:

@ gerHOE ynCIO 30H OpeHens
yacTh nocienHei 30us1 Openens
HEYETHOE YHCIIO 30H
mepBasi ¥ MOCIEIHSS 30HBI

4acTh NepBoi 30HbI DpeHens

227 Ort kakux ¢akropoB 3aBucut uuciio 30H @penesnst m npu HEM3MEHHOM TOJIOXKEHNUU cTodHuka cBera?

OT JuaMeTpa OTBEPCTHUA U OT 1/2 PaCCTOAHUA MCXKAY OTBCPCTUCM U DKPAHOM

OT pajuyca OTBEpPCTUS U OT 1/4 paccTOSHUS MEXIY OTBEPCTUEM U IKPAHOM
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OT IePUMETPa OTBEPCTHUS U OT 1/3 pacCTOSHHSI MEXKITy OTBEPCTUEM M SKPAHOM
OT BBICOTHI OTBEPCTHUS M OT 1/5 paccTOSHUS MEXKITy OTBEPCTUEM U SKPAHOM

® or JAuaMeTpa OTBEPCTUA U OT PAaCCTOAHUA MEXKITY OTBEPCTHUEM U SKPAHOM

228 Tlo kakoti ¢hopmysie onpenensieTcss BHEITHUHN pauyc m- o 30HbI? (31ech b — paccTosiHue 10 Touku
HaOmrofieHre M 0T TOBEPXHOCTH BOJIHBI, 0L — PAJIYC TIOBEPXHOCTH BOJHBI, 'M — PAaNyC HAPYKHBIH IPaHUIIBI

m-0if 30HbI)

® _ ab

229 kak 3aBHCHT aMILIMTYyAa pe3yabTupytomiero konedanus B rouke HaOmoneHuss M oT ynciaa m 30H
@peHenst, ymemaromuxcs Ha mupuHe menun BC?
® H=15(31+ A (m - tekdis)
A= %[:ﬁg-ﬁm:l (ru - tekdir)
A= %(m+m.g (m — citedii

1
=~ (Arhiaa) (m — tekdid)

A= %ml- Ag) (m — ciitdir)

230 Ha kakux Bomuax Habmomaercs nudpakuus Openens?

TUTOCKHX
® chepuuecknx

MOJYIUTOCKHX

noychepraeckux

chepuyecKo-III0CKUX

231 Ha kakux Bomuax Habmomaercs audpakuus Opaynrodepa?

chepuyecKo—TUIOCKUX
TOTYTIIIOCKUX
chepuuecKux

® mwiockux

nonychepruaeckux

232 JInudpakius onpenensercs HIKECISAYOIIMM BIPaKEHUEM:
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® bsing=+2mA/2(m=1,2,.)

bsinp=+4mA/2(m=34,..)
bsineg=+5mA/2(m=4,3,..)
bsing=+2KA/2(m=54,..)

bsineg=+3mA/2 (m=2,3,..)

233 Omnpitsl o gudpakiun mukpodacTull CBUAETENBCTBYIOT. . .

@ 0 HanMUUM y MUKPOYACTHI[ BOJTHOBBIX CBOWCTB
0 MaJIbIX pa3Mepax MUKpPOYACTHI]
pa3Mepbl aTOMOB KPUCTAJTMYECKOTO BEIIECTBA MPEBBIIAIOT pa3MePbl MUKPOYACTHI]
0 KJIACCUYECKOM MEXaHUKE

0 KPUCTAJUIMYECKOM CTPYKTYpE TBEPJIBIX Tell

234 Yro takoe nonsgpomeTrpusi?

METO/ OITIPEACIICHUA TJIaBHOM ONTHUYECKOM OCH B TBEPABIX TE€Iax
METO ONPEACITICHUSA TINIOCKOCTH TTOJISIPpU3alTuN

® MCTO OIIPEACIICHUA KOHICHTPAU PACTBOPOB ONITHYCCKN aKTUBHBIX BEIICCTB
3aBUCHMOCTD YyIUIa TIOBOPOTA OT CKOPOCTH CBETA

METO]I OTIpeAENeH s BI3KOCTU (BHYTPEHHETO TPEHHMs) B )KUAKOCTIX

235 Yemy paBHO MTHOBEHHOE 3HaYEHHE MOJIIPU3ALIUY, €Clii KOHIIeHTpalus aToMoB B 1udnekrpuke paBHa

no:
® P=nF,

n=-e

¥= & coswmt
E=E; coz mt

n'=1lmgex & £,E)

236 Yron nakiioHa jy4ya mpOXOJSIIETro Yepe3 Mpu3My:
=ity + g —&

ot o= nd
® g=A&in-l1)
Ilg:ﬁg]ﬂ.

oy =hd -0y

237 Ilokasarens mpesoMICHUS 3aBUCUT:

Ot ckopoctu
OT TeMITEpaTyphl

Or KOHICHTpALUHX 3apsaa10B
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@ 01 4acTOTHI BHELIHETO OIS

OT BpeMeHHI

238 Marepual npu IHEBHOM OCBellleHUHU uMeeT kpacHslii iBeT.kak Oynet BbINIsiIeTh ATOT MaTepual, ecliu
€ro OCBETUTH B TEMHOTE TOTYOBIMU JTy4amMu?

CUHUM
3€JICHBIM

HKEITHIM
IIypIlypHO-KPaCHbIM

® uyepHbIM

239 Jluneituarblie criekTpbl MOMIOMIEHUS U ucyckanus xapakTepHsl 171

JIFOOBIX TEIL.
JUISL TBEPABIX HATPETHIX TEIL.

@ 11 HarpeThIX aTOMAPHBIX TA30B.
JUTSL OXJIAXKJICHHBIX TBEPIBIX T

JTFOOBIX HarpeThIX TEJI.

240 kakoii ciekTp macT BemecTBo B ra3000pa3HOM COCTOSIHUY , €CITU Ta3 COCTOUT HE M3 aTOMOB, a U3
mouekyn?

CILTOIITHOW CTIEKTP
@ nonocarelii ciekTp

BOJIHUCTBIN CIIEKTP

BOJTHUCTBIHN

JIMHENYaThld CIEKTP

241 kakoit cniektp gaet cBetsmasicst Tpyoka, B koropoii mpoucxoauT ra3zoBbii pa3psia?

CIUTOIIHOW CIIEKTP
II0JIOCATBIN CIIEKTP
BOJIHUCTBIN CTIEKTP
HHUKaKOU

@ jHeHuaThHIi CIIEKTp

242 kakoe siBieHue B TMHEHHOM onTruke Ha3bIBAETCS qUCTIEpCcCUeii cBera?

3aBHCUMOCTb MOKa3aTelNsl MPEJIOMIICHUSI CPEZIbl OT MHTEHCHBHOCTH IaJIAI0IIEro CBeTa
3aBHCHMOCTH ITOKA3aTeNs IPEIOMIICHHS CPEIB OT TONISPU3AINH CBETa
[TpenomieHre MOHOXPOMATHYECKOTO CBETa IIPH IIPOXOXKICHUU Yepe3 JINH3Y
OTpakeHne CBETa OT 3epPKaJTbHON IIOBEPXHOCTH

® 3apucumMocTb nokaszarens peJaoMJICHUA CPpEabl OT AJIMHBI BOJIHBI ITaAar0MIEero CBETa
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243 AmnuTyna pe3yabTUpyIolield BOHBI B Touke HaOmoneHne M naercs BIpaKeHHEM TIe:
A=Al - A+ 42— AP+
® A=Al-AgtAi-det
A= AlAa—Azhgtashe—Ar Agt.

A=d8 A ATt

b A=AltAa-Ar-Artie

244 kak otnnuarotcs o (asze konebanus, Bo30Oyxaembie B Touke M IByMs cOCETHUMH 30HAMH?

omHO(ha3HbIC
OTIIMYAIOTCS MaJIo
CHJIBHO OTJIMYAIOTCS
HE OTIIMYAOTCS

@ mnaxomsTcs B mpoTuBOdasze

245 kak 3aBucuT 1IMHA BOJHBI OT yria audpakium s nannoit nudpakunonnoit pemetku, ecnu k/d = const
?

IpUu YBECIWMYCHNUU JJIMHBI BOJIHBI, YT'OJI ,ZlI/I(bpaKI.lI/II/I YMEHbBIIACTCH

IIpH YBEJINYCHUHN JJINHBI BOJIHBI, YTOJI I[I/Iq)paKI_H/II/I OCTacTCA HOCTOHHHOﬁ;

IIprU YMCHBIICHNUHU NJIMHBI BOJIHBI, YTOJI Z[I/[(bpaKL[I/II/I YBCINYNBACTCA,

Ipu YBCJINMYCHNUU JJIMHBI BOJIHBI, YIOJI I[I/Iq)paKI_[I/II/I OCTacTCA HOCTOHHHOﬁ;

@ 1pu yBennMuUEHHUM UIMHBI BOJIHBL, YIoi AU(PAKIUY YBEIUYHBACTCS;

246 Ckonbko JOMONHUTENBHBIX MUHIMYMOB pacrojiaraeTcsi Mexy 1ByMs Makcumymamu npu audpakimu
CBETa OT JIBYX IIEJICH?

HE pacrojyiaraercs
Yetsipe
Tpu

® Opuno

Be

247 Ha kako# npuHIMI OCHOBaH ONPE/ICIICHHUE TOCIICAYIOMIETO MOJI0KEHHS BOJIHOBOTO (DPOHTA HA OCHOBE
3aJJaHHOIrO MOJI0XKEHUS €T0?

@ Trolirenc
HEpa3pbIBHOCTH
Janambep
Tomcon

Jlammac
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248 Yto takoe mudpakuus dpaynrodepa?
Judpakust chepruuecKux BOIH
®  udpaxiys WIOCKUX BOIH
JuQpakius HabIroaaBIInuecs 0e3 TOMOIIN ONITHYECKUX CUCTEM
I paKuust KOTEPEHTHBIX BOJIH

TU(PAKIUS MOHOXPOMAaTHIECKUX BOIH

249 kak Beipaxkaercst npuHnun [ rolireaca — Openens?

CBETOBBIE BOJIHBI MOTYT NPOHHUKATh B 00JIACTh T€OMETPUYECKOH TeHHU Iperpasl
BCTPEYAIOIINECS BOJIHBI MOTYT B3aMHO YCWIJIMBATh MIIM OCIIa0eBaTh APYT Apyra
CBETOBBIE BOJIHBI PACIIPOCTPAHSAETCS MPSIMOJIIMHENHO B U30TPOIIHOM cpeie
CBETOBBIC BOJIHBI, BCTPEYAsICh, YCWIIMBAIOT HIIN OCIA0MSIOT APYT Apyra

® KaxJasa TO4YKa BOJIHOBOM TIOBEPXHOCTH IMPEBPAIIACTCA B UICTOYHUK BTOPUYHBIX BOJIH U 3TU BOJIHBL I/IHTepq)epI/IpyIOTCSI

250 Jlns kakoi nienum ucnonsiyercs audpakiuonnas pemerka?

IUTSL IPOBEPKH 3aKOHA MPETOMIICHHS CBETA

JUTSL TIPOBEPKH MIPSIMOIMHEHHOTO PacpoCcTpaHEeHHEe CBeTa
JUTs HaOmmroieHusl HHTepEPEHINH CBETa

JUTS TTOTYYCHHS H300paXKeHHs TeTa

@ 115 nonyyenust TUPPAaKIUOHHOTO CIIEKTPA

251 Tloyemy 1Ba MHUMBIX H300pa)XEHUsI LIEIH, TIOJyYSHHBIX C TIOMOIIBI0 OUIpH3Mbl PpeHenst, MOXKHO
paccMarpuBath kak korepentnsie uctounuku:

TaK Kak OHU PacIOJIOKEHBI Ha PAa3HBIX PACCTOSHUSX OT LU
TaK KaK OHU PACIOIOKEHBI Ha Pa3HBIX PACCTOSHUSIX OUTIPH3MBI
TaK KaK OHU PacIIOIOKECHBI Ha OTMHAKOBOM PACCTOSIHUH OT OMIIPH3MBI
@ rak KaK OHM HOJIYYEHBI [IPU PA3ABOCHUU CBETOBOM BOJHBI OT LIENH B PE3YIbTaTe MPEJIOMIICHNS B OUIIPU3ME

TaK KaK OHU PACIIOJIOXKCHBI HAa OAMHAKOBOM PAaCCTOAHHU OT LICIIN

252 HaOmonenue nudpakiny BOSMOXKHO B TOM Clly4ae, eCllu. ..

CBET MOJISIPU30BAHHBIH ;

@ pasMepbl HEOXHOPOAHOCTEH COM3MEPHUMBI C JJIMHHON BOJIHBI CBETA;
CBET MOHOXPOMAaTHUYECKUl;
CBETOBBIE BOJIHBI KOTEPEHTHBL.

CBET HeMOHOXpOMaTH'{eCKHfl;

253 kakoro ycioBue korepeHTHOCTH CBETOBBIX BOJIH?

@ paBeHCTBa Y4ACTOT U MIOCTOSHCTBO Pa3HOCTH (a3
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PAaBCHCTBO aMILIUTYyQ
PaB€HCTBO YaCTOT U aMIUIUTY/]
HU3MEHCHHE BO BPEMCHU ITJIOCKOCTH KoyieOaHMit QJICKTPHUYCCKOT'O BEKTOpa

TIOCTOAHCTBA BO BPEMECHU TNIOCKOCTH KOJIEOAHMI MATHUTHOI'O BEKTOpa

254 Ha ckonbko otnuuarorcst konebanus BOJH UAYHINX OT cocenHux 30H Openens mno daze?

3/4n
® man

Ha /2

Ha 2w

32xn

255 Yto u3 HIWXKecneayomux apko cedst nposBiser npu audpakiym ceTa ot AByX Iienei?

@ unrepdepenims cpeta
HONSPU3ALIKSA CBETA
OTpaKeHHEe CBETa
HPAMOIIMHEHHOE PACTIPOCTPAHEHHE CBETA

TIIPCJIOMIICHUEC CBETA HA TPAHUIIC pa3iciia IBYX CpEea

256 Yto takoe nudpakuus Openens?

Tudpakiys, Habmropatoniasicss 6e3 MOMOIIY KaKOW-HUOYIb ONTHYECKON CUCTEMBI
I PaKIs KOTEPEHTHBIX BOJIH
Jupakiust IIOCKKX BOJIH

® mppakius chepuuecKux BOIH

nn(bpaxuml MOHOXPOMAaTUYCCKHUX BOJIH

257 Yrnosas aucniepcus audpakimonnoii pemerku 3aBucut ot nopsiaka cnekrpa k u noctostHHOM
mudpakunonnoit pemerku Gopmynoi. ..

ke
@ kfe
cfi?

ke
ke

258 Ilpu nanennu MoHoxpomarudeckoro peHTreHoBckoro n3nmyuyenus Ha kpucrania MmakcuMyMbl
UHTEepEPEHINH TPU OTpakKeHNH BO3HUKHYT B ciyyae korna. ..

con &=k
Psm 8=KkA2
20sin 8= (2k+1) A4/2

M rim 8 0 T
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Sl SLLLG — A LM T LA

2fan 8 =F%A

259 Vrnosas nucnepcus gudpakimonnoro criekTpa ornpeaensercs: GopMysoil. ..

= A/hA
=AM
A =dejdA
T =dijda
=0

260 Teno, crtocoOHOE MOTTIONMIATH MOIHOCTHIO MPHU JH000H TeMIepaType Majaroliie Ha Hero BOJIHBI JTF000M
YacTOTHI - ...

BC€ BApHaHThI HC BEPHBI
Teso Genoro uBera
a0COIOTHO YepHOE TENO
cepoe Teno

TEJIO CHHETO IBCTA

261 Cseuenue Ten, 00OyCIOBICHHOE HarpeBaHHEM, KOTOpOe MPOUCXONUT 3a CYET TEIIIOBOTO JIBHKEHUS
MoJekyrr 1 aToMOB BelIeCTBa 3a CUET €r0 BHYTPEHHEH SHEPTHH - 3TO ... .

® remnosoe H3JIIyYCHUC

PEHTTCHOBCKOC U3JIYUCHUE
FaMMa—mnyquHe

JIFOMCHUCHICHITH

doroap ekt

262 Tlotok nokann30BaHHBIX B IPOCTPAHCTBE IUCKPETHBIX CBETOBBIX KBAHTOB, IBMKYIIUXCS CO CKOPOCTHIO
CBETa - 3TO NOTOoK ... .

¢doroHoB
AIIEMEHTAPHBIX YaCTHIT
9IEKTPOHOB

IIPOTOHOB

HEUTPOHOB

263 OT 4Jero 3aBUCUT OTHOIIEHUE CIIeKTpalbHON M3ITydaTeabHOM criocoOHocTr Tena k ero cnekTpanbHon
MOVIONIATEIEHOW CIIOCOOHOCTH MIPU OTIPEICIICHHBIX YCIOBHSIX.

TonbKO OT YacTOTHI U TEMIEPATyphl
Her npaBuibHOTO 0TBETA
Ot npupoas! Tena

Or OpUpOAbI TE€JIAa U YaCTOThI
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OT npUpOIBI TeNa U TEMITEPaTyphl

264 Jlns kakux mydeii B kauectBe nudpakionHoi peretkun MOXHO MCTIONB30BaTh MPOCTPAHCTBEHHYIO
pemetky kpucranna? 1. pearrenosckue; 2. undpakpacusie; 3. Bugumeie; 4. yasTpaduoIeTOBBIC.

1u3
3u4d
lu2
® lu4

2u3

265 kak naspiBaeTcs enuHuIa moctostHHOM nudpakimonnoi pemerku u CU?

meTp Ha 100 mrpuxos
100 mrpuxon
1 mTpux Ha METp

® wmerp

MeTp Ha 1 mTpux

266 kakoit n3 HmxeykazaHHBIX BApHAHTOB NMPABUIIBHO BBIPAKAET B3aUMOPACTIONOKEHUE IITPUXOB B
3aBHCHMOCTH OT PACTIONOKEHUs! oqHOU AudpakiimonHoi pemetku oT Apyrou, Ams MOTy4YeHHs IByMEpPHOM
mudpakunonHoi pemerkn?

IITPUXH JOJDKHBI OBITH apauIeIbHBI

@  wTpuxu JOKHBL OBITH IIEPIEH IUKYISAPHBI
HET MIPaBUIILHOTO OTBETA
MITPUXH TOJKHBI OBITH TOPH30HTATBHBIMH

LITPHUXH JIOJDKHBI OBITh Ha OJHOW IPSIMOM

267 kakoit u3 HrxeykazaHHBIX BApHAHTOB MPABUIIBHO BBIPAXKACT pa3indHble (hopMel qudpakiunonnoit
pemerku?

Hempo3payHasi 1 M30TPOITHAs

@ pospaunas u paccerBaromast
MpO3payHas U HepacCenBaroIast
npo3pavyHast 1 U30TOITHAs

Ipo3payHasi u abCONIOTHO YEPHOE

268 kakoit u3 HikeykazaHHBIX BapMaHTOB MPABUIILHO BBIPAXKAET POPMYITY pe3yJIbTHPYIOMINX aMILIUTY/
koneGanuii, HaliJeHHOH ITyTeM reoMeTpuyeckoro cioxeHne aMIuIUTy] MICXOAHBIX konebaHuii?

A=A+ L +44 (e -q)

A= A+ A+ A4 cos(@ — @)
¥ LB L4244 cosi— @)

A=A -4 - A A cos(ep - @)

dj ™ 112 Ty dj ' d d [ e T

53/101



25.10.2017
A = e toady T, GO, — )

269 kakoit u3 HIKeCIeTyIOIUX BApHAHTOB SIBISIETCS IPAaBUIIBHBIM JUTS BEIYUCIIEHUS onTHdeckoi pasHocTn
nyTeit mexay aByms cocenaumu BC u DE mensimu ipocroit omHomepHo# audpakiuronnoi pemerku?

® s5-|DK|=dsng

S= |DK|: 2bcos @
S = |DK|: 2bsin @
§=|DK|=2Fsing
§=|DK|=2dsin ¢

270 kako#t u3 HHXKeclnenyoInuX BapMaHTOB IPaBUIbHO BIpaxkaeT (azy koneGaHMid, MPOUCXOAAIINX BO BCEX
toukax mienu, mpyu HOpMaJbHOM MNajeHuu miockoit Monoxpomaruueckoit BoiaHbI Ha Audpakimonnyo
pemerky?

¢ pa3nuyHOU (ha3oi

® ¢ onunakoBoii (asoit
C MOCTOSIHHOW pa3HOCTHIO (a3
C pa3IMYHOHN pa3HOCTHIO (a3

C OIMHAKOBOH Pa3sHOCTHIO (a3

271 kakas u3 HMxKeyka3aHHBIX BEJIMYHMH MIPABUIIBHO BBIPAXKACT MOCTOSHHYO nudpakimonHoii pemerku?

® d=atb
d=a-b
d=asb
d=3a+b

d=2a-b

272 kako¥ u3 HIKETIEPEUHCICHHBIX BAPUAHTOB MPABUIIbHO BBIPAXKAET CHCTEMY C MHOTOYHCICHHBIMUA N
HIeJISIMU TTApaJUIeNbHBIX APYT-APYTY U ¢ oAMHAkoBOW MIMPUHOM, pa3AeeHHBIX PAaBHBIMHU I10 IIUPHHE
HEMpO3pauHbIMU MPOMEXyTKaMu, pacronararoumxcs Ha oqHoH miockoctn?

JIByMepHast TU(PaKIOHHAS peleTka
chepuueckas TuppakHOHHAS PELIeTKA
IIPOCTPAHCTBEHHAS TU(PPAKINOHHAS peIIeTKa
MHOTOMEpHasi TU(PPaKIIMOHHAS PEIIeTKA

@ onHOMepHas AUQPAKIMOHHAS PEIIETKA

273 kakoBa npuurHa MoyryuyeHust CIUIOIHOro pentreHonckoro crnekrpa?

ABUKEHNEC BBICOKOCKOPOCTHBIX 3JICKTPOHOB C IMOCTOSTHHOM CKOPOCTBIO

PaBHOYCKOPCHHOEC ABMXKECHUE BHICOKOCKOPOCTHBIX 3JIEKTPOHOB
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® TOPMOXKXCHHUEC IJICKTPOHOB C BBICOKOM CKOPOCTBIO aHTUKAaTOAOM
BBIPBIBAHUEC DJIEKTPOHOB C BBICOKOM CKOPOCTBIO OT aHTUKATOda

BBIPBIBAHUE DJICKTPOHA U3 BHYTPEHHHUX CJIOCB aTOMa BBICOKOCKOPOCTHBIMU JJICKTPOHAMHU

274 HenpepbIBHBIH (CIUTOMIHON) criekTp u3mydeHus xapaktepeH as:

aTOMAapHBIX MapoB

BCE BEILLECTBA B HArPETOM COCTOSIHUU JAIOT CILUIOIIHOM CIEKTP
@  HarperbIX XKHIKOCTEH

HarpeThIX MOJICKYJISIPHBIX Ta30B

aTOMapHBIX IOpsAYUX I'a30B

275 Ha kakom mpubope ucnonssyercs qudpakimonnas pemrerka?

B TEJIECKOIIE
B ocryutorpage

@ B cnekrpomerpe
B MHUKPOCKOIIE

B HHTEphepoMeTpe

276 Pa3pematomiast ciocoOHOCTh R nudpakirionnoit pemerku 3aBucut ot nopsinka cnekrpa k v uncna N
IITPUXOB (POPMYIIOH. . .

R=k[/N*
® RN
E=FkN*
R=i*N
R=Nik

277 Ykaxure ocHOBHYIO dopmyny audpakunonnoii pemerku:
c=a+h
@sin & =kA
@ cosino=tkh
csin @ =tk +DAf2

coos =+l

278 kakoe ycnoBue siBIsieTCst HEOOXOIUMBIM, JUIsl TOTO 4TOOBI Iporcxoauia qudpakiys cBeTa ¢ JITUHON
BOJTHBI A B 001acTh reoMerpuyeckoit Tenn ot aucka paguycom r?

rEM
r<2h

@ Jludpakims MPOUCXOIUT PHU JTIOOBIX pasMepax dKpaHa

A
r= =
2

r<h
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279 kakoe 13 npuBeAEHHBIX HIKE BBIPAKCHUH SBISIETCS YCIOBUEM HAOMIOEHHS TIIaBHBIX MakCMMyMOB B
cnekTpe nudpakimonnoit pemerku ¢ nepuonom d nox yriom ¢ ?

d cosgp= (2K+1)§

HET NPaBUJIBHOI'O OTBETA
: A
o sin o= (2K +1)E

& cos o= xd
@ dain gp=xd

280 Or uero 3aBucHT konnuecTBa maBHbIX MakcuMyMoB B audpakirionHoit kaprune ot miiockoi pemerkn?

@ o1 OTHOWIEHHUS TOCTOSHHOM PCHICTKH K AJIMHE CBETOBOM BOJIHBI
OT pAaCCTOSHUA MEXIY IICIAMU PEHICTKU
oT 06H.[€F0 YHCIIa mesen PCHICTKH
OT OTHOIICHUS JJINHBI CBETOBOI BOJHEI K TMCpUOay PCUICTKHU.

OT HIUPUHBI HICJIN PECIIETKN

281 kakoit u3 HikeykazaHHbIX (OpMYIT CBSI3bIBAET NOCTOSHHYIO U pakunonHoi pewetku ¢ konnuectBom
HITPUXOB HaxoAAmxcs Ha 1 MM? (n - YUCIIO WITPUXOB PACHOIOKEHHBIX HA 1 MM)

® d=1mn
d=1/n+l1
d=1/n-1
d=1/2n-1
d=%n
282 kakoit n3 HmKeykazaHHBIX BBIpQKEHUH BEPHO IS BEIYMCICHUS PA3HOCTH ONTHYECKUX IMyTel ABYX

cocenHuX mydel, mpu HakiioHHOM majeHnu cBeta Ha audpakironnyro peretrky? (o - yron majieHus cBeTa
Ha qudpaknronnyro penerky,00 — yroia Mexay HOpMaJIbiO M HaIllPaBIICHUEM JIy4a, COBEpIIIacMO

nudpakiuio)
® S=d(cosa—cosap)

d=2d (cos a+ cosag)
d=d(cosat+ cosag)
S=d(cos?a+cos? ag

6 =2d (cos o —cos o)

283 Yemy paBHa AJMHA peHTreHoBCckol BOJIHBI COOTBETCTBYIOIIEH epBoMy nopsaky Makcumyma, eciu yroi
nasieHus peHTreHoBckux mydeit 300, a paccrosiHue MeXay aToMHBIMU TiockocTsmu 1 HM.

2 HM
® 1lum

5 HM
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6 M

3 HMm

284 kakas mosioca Bceria HaOmronaeTcs B IICHTPAJIBHON YacTH criekTpa mpu ocBerieHuu audpakiinonHoi
pewetku GenbiM cBeTOM?

TeMHast

® oGenas
CHUHSAS
KenTas

KpacHas

285 kakoit u3 HmxeykazaHHBIX BapHaHTOB MPaBUIIbHO XapakrepusyeT nudpakinio pentrenoBckux myueit B
kpucramnax?

Kaxk pesynbrar oTpakeHus OT Pa3AHYHBIX aTOMHBIX MIIOCKOCTEH, PACIONIOKEHHBIX MO ONIPEAEIEHHBIM YITIOM.
Kak pe3ynbrar oTpaskeHus 0T NEPIEHIUKYIIIPHBIX aTOMHBIX IUIOCKOCTEH

Kaxk pesynbrar oTpaskeHust OT OAHON aTOMHOM MIOCKOCTU

Het npaBunbsHOrO oTBeTa

@ Kak pe3ysbrar OTpasKeHHs OT NapalIe/IbHBIX aTOMHBIX IIOCKOCTEH

286 kakoii u3 HikeykazaHHBIX BApUaHTOB MPABUIIBLHO BbIPAXKaeT MPaBUIbHOE 3HaYeHHE AUPPaKIIMOHHOTO
yria @ (rae ¢ — 3HadeHue yIia Mexly aJatoliM U OTPAKEHHBIM JTy4aMH).

® 20=6
¢=2d 0
20=26
=120
=26

287 kakoit n3 HmxKeykazaHHBIX BApUAHTOB MPAaBUIILHO BhIpakaeT ycioBue bparra — Bymeda? (n=1,2.... —
nopsiikoBbie HoMepa qudpakiinoHHBIX MakcMyMOB).

® 2dsin 6=n)
2dsin 6=(n+1) A
2dsin 8=(n - 1) A
2dcos 6=A/n

2dcos 6=n/A

288 kakomy u3 HIKeyka3aHHBIX YCIOBUI JODKHBI YAOBIETBOPUT peHTreHoBckue myun npu o6pa3zoBaHuu
mudpakuronnbix MmakcumymoB B kpucramnax (d — nepuon pemerku, A — 1yuHa BOJHBI)?

® d>)\
d=A\

d<<A
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d=A/2

d<

289 kakotii 3 HIKeykazaHHBIX BAPHAHTOB IPABHIBHO BBIPAKAeT HEOIHOPOIHOCTH ONTHIECKOM
HEOJHOPOIHOM Cpe/ibl, Mepruoaruuecky MOBTOPSIOIIMNCS TPU U3MEHEHUH BcexX Tpex koopauHar
IpoCTpaHCTBa?

ogHOMepHast AU(PaKIMOHHAS penIeTKa
JIByMepHast TU(PaKIOHHAS peleTKa
MHOTOMEpHasi TU(PPaKIIMOHHAS PEIIeTKA
mpocTas TuQpaKInoHHas pelIeTKa

@ npocrpancTBeHHAs qUPPAKIMOHHAS PENIETKA

290 kak neiicrByer mudpakimonnas pemnrerka u ee pa3mepsl Ha audpakionnyro kaptuay?

YETKOCTb MOJTHOCTBIO UCUE3aET
YEeTKOCTh HApyIIaeTCs
YETKOCTb YMEHBIIACTCS

@ yerkocTh yBENUUMBAETCS

YETKOCTh OCTAETCS MOCTOSHHOM

291 SBnenue nudpakuuu cBeTa MPOUCXOIUT

TOJIBKO Ha MAJIBIX KPYIIIBIX OTBEPCTHAX
TOJIBKO Ha Y3KHUX IIENSIX

@ Ha Kpasx JOOBIX OTBEPCTHH B OKPaHE
MIPaBUJIHHOTO OTBETA HET

TOJIBKO Ha OOJIBIINX OTBEPCTUAX

292 kakoit yron HazeiBaeTcs yriom audpakimm?

YTOJI MEX]Ty IPOTUBOTMIOIOKHO HANPaBICHHBIMU JTy4YaMu
YTOJI MEXTy MaJAIONIIM U OTPaKEHHBIM JTydaMH

yToJ MeXIy NaJaloiuM JIy4oM U JUPPAKIUOHHON peleTKoi
YTOJI MEXJTy PEIIETKOH 1 JIy4OM COBEpIIaeMbIM TH(DPAKIIHIO

@  yron Mexy HOPMAJIbIO M JIy4OM COBEPLIAEMbIM AUDPAKIIUIO

293 kakoit u3 HikeykazaHHBIX BapUaHTOB MPABUIILHO BBIPAXKaeT yciIoBUe oCHOBHOro makcumyma? (n =
0,1,2... mopsimkoBbie HOMEpPA OCHOBHOTO MakcuMyMma)

® dsing=+nl
2dsin@=+n )
dsin p=42n + A

dsin ¢==(n - )L
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dsin o=+ (2n+1) A

294 kakoe BripaskeHHs siBIsieTcs popmyioit Bynsga — bparra? (d - paccTosiare MexIy aTOMHBIMA
miockoctamu, 0- yron manenust pearreHockoro uznydenusi, k — mopsimok cnekrpa, A — myiMHa BOJTHBI
pentreHoBckoro n3nyudenus).

dsin 6=KA
2dsin 6=KA
2dcos B=KA
dcos 6=KA\A

2dsin 0=(2K+1) A

295 kakoe ¢usudeckoe siBineHue MOATBEPAKIALT, YTO CBETOBAsI BOJIHA ABJISETCS MONEPEYHOI?

uHTepdepeHnus
HOJISIPU3ALHS
IIPEIOMIICHHE
JMCTIEPCHS

T QpaKIs

296 Yo sBiseTcs npuunHON noinydenus xapakrepucruyeckoro pentrenosckoro usnyueHus?

BEIOMBaHHE JIEKTPOHA U3 BHYTPEHHUX CJIOEB aTOMA YCKOPEHHBIMH AIIEKTPOHAMH
PaBHOYCKOPEHHOE JABHKCHHUE BBICOKOCKOPOCTHBIX 3JIEKTPOHOB

JBIDKEHHE BBICOKOCKOPOCTHBIX 3JEKTPOHOB € IIOCTOSHHON CKOPOCTBIO
TOPMOKEHHE YCKOPEHHBIX 3JIEKTPOHOB aHTHKATOIOM

BBIXOJl YCKOPCHHBIX 3JICKTPOHOB M3 aHTHUKATOIa

297 keM BepBbIe JJaHa Ues UCCIEI0BaHNs BHYTPEHHET0 cTpoeHus kprucramios ¢ momouisio audpakimm
pentrenoBckux yuei?

Bparr
Jlay>
Bynsd
TIoiirenc

®penenb

298 kakoe u3 HIKETIPUBEICHHBIX SIBJICHUH 00BSCHIETCS BOTHOBOM U KBaHTOBOI Teopueli cBeta?

[laBinenue creta
BriHy:XIEHHOE U3ITyYeHUE
PenTrenoBckoe u3nyyeHue
D¢ddexr Komnrona

dotorddexr
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299 kakum u3 HIDKE TIepeUncIIeHHBIX 3akoHoMepHO cTel nmoaunnsercs komnronoBckoe paccenBanue? 1 -
WHTEHCHUBHO JUIS BELIECTB C MaJIbIM aTOMHBIM BECOM. 2 - c11a0o AJIsl BEMIECTB C MaJlbIM aTOMHBIM BECOM. 3 -
WHTEHCUBHO JISI BEMIECTB C OOJIBITUM aTOMHBIM BECOM. 4 - cJ1a00 I BEIECTB C OOJIBIITUM aTOMHBIM BECOM.

HET BECPHBIX OTBETOB
42

® 14
1

2,3

300 Dueprus ksanrta BeipaxkaeTcst HopMyInoii:

E =hv/A
® E=hv

E=hMc

E=hNn

E=h\

301 Yro naspiBaercs BHEIIHUM GoToddpdpekTom?

Bo3sHuKHOBEHHME 3./1.C. HA KOHTAKTE ABYX MOITYIPOBOAHUKOB, UM MONYNPO-BOJHUKA U METaJla MoJ JeHCTBHEM CBETA
@ BrIxoj1 9IEKTPOHOB B BAKYYM II01 JEHCTBHEM CBETA

V3meHeHne MPOBOAUMOCTH BELIECTBa MO/ AeiiCTBHEM CBETa

Wonun3zanus razos noj AeiicTBUEM cBeTa

HO'{epHeHI/IC CbOTOl'[J'IaCTI/IHKI/I O] ACHCTBUEM CBETA

302 kakoe siBienue o0bsicHsIeT KopmycKyisipHyro mpupoay cBeTa?

HHTEephEpEHITHS
s dexr Bynsa
JIaBIICHUE CBETA
JMCTIEPCHS

®  porosddexr

303 kakoe u3 HMKeTIEPEUHCICHHBIX 3HAYCHUH YaCTOTHI UCIIONB3yeTcs il BosHuKHOBeHHS hotoaddekra?
v £ A4
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304 kakue gactuipl BeuteTaroT U3 karona Bo BpeMms (porodrddekra?
ITo3utpoHsl
IIporonst
HOHO)KI/ITCJ'H)HO 3apﬂ)KeHHI>Ie HOHBI
® DnekrpoHs!

OTpI/II_[aTeJIBHO 3apSAKCHHBIC HOHBL

305 kakue ¢pynnameHTabHBIC 3aKOHBI BRIMOTHSAIOTCS NMPU KoMritoHOBckoMm paccessHun?

CoxpaHeHHe IEKTPUUECKOTO 3apsiia
CoxpaHeHHe HMILYJIbCa 1 MOMEHTA UMITyNbca
CoxpaHeHHE HEPTUU U MaCCHI

@ Coxpanenue nuMirynbca 1 SHEPTHHU

CoxpaHeHHe HUMITyJIbCa U MacCChbl

306 kakas enuHMIIA YaCTOTHI M3ITYYCHHS CBETA sBIIsIeTCS OCHOBHOW B CH?

1M
pan/c
1 pan
lc
()
307 kak Beipaxaercst popmyna DiiHITeHa 11 BHenTHero GoTtosddekra?
E=hv

() 2
py= Al

308 Jns kakux nnun BostH 3ameteH 3¢ dekt komnrona?

@ peHTreHOBCKHE BOHBI
UH(PAKPACHBIE BOJTHEI
YIETPa(UOIETOBBIE TyIH
O-JTyH

BOJIHBI BUAUMOTO CIICKTpa

309 [lBa meTtana ¢ pa3HBIMH pabOTaMy BBIXOJIa ANIEKTPOHOB OCBEILAIOTCS CBETOM ¢ 0AMHakoBOM IITHHOM
CBETOBOM BOJHBI, Oonbieii kpacHol rpanuisl horoaddekra. U3 kakoro meranna gpotosnekTpons

BBUIETAIOT ¢ O0bIIel ckopocThio?
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W3 meramna ¢ 6onpiieii paboToii BeIXoaa

U3 060oux MeTasioB ()OTOTIEKTPOHBI BBUIETAIOT C OJMHAKOBOW CKOPOCTHIO
OHO3HAYHOI'O OTBETA JaTh HEIIb3sI

CKOPOCTB 3JIEKTPOHOB HE 3aBUCHT OT PaOOTHI BEIXOZA

W3 metanna ¢ MeHblei paboToii BeIxona

310 I'mnoresa Ilimanka coctout B TOM , 4TO ....

OJICKTPOMArHUTHBIC BOJIHBI U3J1YYarOTCA B BUAC OTACIbHBIX l'[OpI_II/Iﬁ (KBaHTOB), OHEPruAa KOTOPbIX 3aBUCUT OT YaCTOTHI
Hennzs OMTHOBPEMEHHO TOYHO ONPEACITIUTH 3HAYCHNEC KOOPAUHATEI 1 UMITYyJIbCa

SJICKTPOMArHUTHBIC BOJIHBI U3JTYy4YalOTCA 3apaaaMy ABMKYIIUMUCA C YCKOPEHUEM

CKOPOCTH CBETA ITOCTOSHHA BO BCEX MHEPIUAIIBHBIX CUCTEMAX OTCUCTA

QHCKTpOMaF HUTHBIC BOJIHBI IONIEPEIHBI

311 Beipaxxennem kakoro ¢pynmamentanbHoro 3akona siBisieTcs ypaBHeHue DiHIITeHa 11 potodrddekra?

COXpPaHEHUU MOMEHTA UMITyJbCa
CoxpaHeHNH UMITyJIbCca

COXPAaHEHUH EKTPHUUECKUX 3apsII0B
CoxpaHEeHHH MacChl

CoxpaHeHHH YHEPTUU

312 Ananu3aTop YMEHbIIIAeT MHTEHCUBHOCThH CBETOBOTO JIyda UYIIETO OT MOJsipu3aTopa B 2 pasa.
Omnpenenuts yroia MeXIy IIaBHBIMU II0ckOCTSIMH aHamM3aTOpa U MOJSpU3aTOpa:

45 rpanyc
30 rpanyc
90 rpanyc
60 rpamyc

0 rpanyc

313 CoBokyHHOCTS siBJIEeHUI BOJIHOBOM ONTHKH, B KOTOPBIX MPOSBIAETCS MOMEPEUHOCTh CBETOBBIX BOJIH,
Ha3bIBACTCS:

SIBICHUEM JIFOMUHECLIEHIIUU
SIBIICHUEM ITIOJIPU3ALUU
SIBIICHUEM HHTepdepeHInn
SIBIICHUEM JIUCIIEPCUU

SIBJICHUEM TUPPAKIINU

314 kakum ciocoOOM €CTECTBEHHBIH CBET MOXKHO Pe0OPa3UTh B MOISIPU30BAHHBIN?

aHaJIN3aToOpOM

HOJISIPU3aTOPOM
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KUAKOCTBIO
caxapuMeTpoM

JIFOOBIM KpHUCTaJIJIOM

315 Onruueckue ocu IBYX MONSIPOUIOB HAIIpaBieHb! Tak, 4yTo cuctema nmpomnyckaer makcumym cBeta. [lox
kakum yriioMm Hazio MOBEpHYTh OAMH U3 HUX, YTOOBI MHTEHCUBHOCTH MPOLIEIIINX JIy4el yMeHblIanach Obl Ha
MIOJIOBUHY ?

60°

30°

35°

25°

45°

316 kak Ha3piBaeTcs yCTpOICTBO, TpeoOpa3yroliee eCTECTBEHHbIH CBET B IMHEHHO MOJSPU30BaHHbIN?

aHAITH3aTOP

KOMIICHCATOp

TTOTISIPOH T

HOJSPUMETP

TOJIApU3aTop

317 kakoe siBneHure moATBEPIKIAET, UTO CBET SIBJISETCS MOMEepeyHOi 31ekTpoMarHuTHOM BOTHON?

nHTEpPEpEHIIHS CBETA
nudpakus cBeTa
JICTIEPCHS CBETa
reOMEeTPHYECKAast ONTHKA

nojispusanus CBETa

318 kak pacmpocTtpansiercst OObIYHBINA CBET?

pacIpoCTpaHsAeTcs ¢ pa3HBIMH CKOPOCTSIMHU BO BCEX HATPABIICHUSIX BHYTPH KPUCTAJIIA
pacIpoCTpaHsIeTCs ¢ OAUHAKOBOH CKOPOCTHIO B OIPEEICHHOM HalpaBlIeHHH BHYTPH KpHUCTaILIa
pacIpoCTpaHsAeTCs ¢ PA3INIHBIMHU CKOPOCTSIMH B HEKOTOPBIX HAIPABICHUAX

PacIpoCTPaHsAeTCs ¢ TOCTOSHHOI CKOPOCTBIO TONBKO B HANPABICHUH TNIABHOM ONTHYECKON OCH.

pacIpoCcTpaHsIeTcsl ¢ OANHAKOBOW CKOPOCTHIO BHYTPH KpHCTAILIA

319 C nomouibro 4ero MOKHO MOJIYYUTh MOJISPU30OBAHHBIN CBET?

IIPU3MOM U TOJIIPOUIOM
MOTYTIPOBOAHUKOBBIM IPUOOPOM
ANEKTPHYECKUM TIPHOOPOM

CIIEKTPOMETPOM
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MHKPOCKOIIOM

320 DddekT yBenuueHus [TMHBI BOJTHBI PACCESTHHOTO H3JTYYCHHS HAa3bIBACTCS:

s dexTom Komnrona

a¢pdexrom BaBunoa-UepeHnkosa
s dexTom Jlebas
¢dororpdexTom

addexTom Jlomepa

321 ®orokaron ocenraercs MoHOXpoMmarndeckum nctourarkom cBera. OT 4ero 3aBUCUT BEIMIMHA
¢dbotoroka HachIICHMS.

OT UHTEHCUBHOCTH CBETa (CBETOBOIO TIOTOKA)

Ot marepuasa Katoaa

OT TeMmeparypsl KaToza

OT IPHITOKEHHOTO MEXTy KaTOIOM M aHOJIOM HaIlpsKEHHS

OT 4acTOTHI CBETA

322 kakoe u3 HmKeyka3zaHHBIX MPEATIONOKEHUN BEPHO, €CJIM SHEPTHs (OTOHA MEHBIIIE pabOTHI BHIXO/A
anekTpoHna?

Ssnenue pororddexra He IPOUCXOTUT

OHeprus (oTOHA HE MOXKET OBITH paBHOI paboTe BBIXO/A

Ssnenne $pororddexTa MPOUCXOTNUT, HO MEKTPOH HE MOKUIAET TOBEPXHOCTH METalIa
Pabora BbIXOa BCerna AomKHA OBITh OOJIbIIE SHEPruU HOTOHA

Ssnenne pororddexTa MPOUCXOTUT U HMEKTPOH yAATIETCS OT METajlIa

323 kakoe u3 HMXKeCIenyOIUX YTBEPKICHHUIA BEPHO, eciu dHeprus (oTtoHa hv paBHa paboTe BhIXOMA
anekTpoHa?

Ipoucxomut poTodddheKT 1 ITEKTPOH YAAISIETCS OT IIOBEPXHOCTH METaJlIa C MAKCUMAIbHON CKOPOCTHIO
OHeprus GoToHa He MOXKeT OBITH paBHOI paboTe BBIXOZAA

He npouncxomut Gotosddexr

Pabota BbIX0Oza Bcerna 1omkHa ObITh OoMbIe SHeprun HoToHA

Ipoucxomut poTodddeKT, HO INEKTPOH HE MOKUIACT IIOBEPXHOCTh METAIlIA

324 kakoe U3 HIDKECIEMYIONIMX MHEHUH MPaBUIHHO, €CITH dHEPTUs (OTOHA OOJIBIIE, YeM paboTa BEIXOa
anektpona?

IMpoucxonurt siBineHue Gorosddexra U AMMEKTPOH yAAIAETCS OT TOBEPXHOCTH MeTalia
OHeprust (oToHa He MOXKET OBITH paBHBIM paboTe BEIXOA
IMpoucxonur siBineHue Gorodddekra, HO MEKTPOH HE MOKUAACT IIOBEPXHOCTh METaslIa

PaboTa BbIXO/1a 3JIEKTPOHA BCET/Ia IOJKHA OBITH OOJIbINE, YeM dHEepTus POToHA
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325 kakoe U3 HIDKECISTYIONIMX BBIPAKCHUNA CITPABETHB JIJIsT UMITYJIbca (POTOHA?

326 Ontruecku akTMBHBIMHU Ha3bIBAIOTCA BEIIECTBA, 00J1a1al0IIKe CIIOCOOHOCThIO:

He npoucxoaut siBnerue GpotodrddexTa

p:

R T T T
Il
| v 3F ] o | w
g &

peoOpa30BbIBaTh €CTECTBEHHBIN CBET B OISAPHU30BAaHHEIH;
IpeoOpa30BEIBATh MOJIPH30BAHHEBIIN CBET B €CTCCTBEHHBIN;
MTOBOPAYMBATh IIOCKOCTH KOJI€OaHHH, MPOLIEIIIET0 Yepe3 HIX CBETA;
pa3zaBauBaTh NaJalolinii Ha IOBEPXHOCTh BELIECTBA JIyU CBETA;

pa3aBauBaTh JIy4 CBETA;

327 Ha aHanu3atop B caxapuMeTpe MmaaaeT:

CBET C JUIMIITUYECKOHN MOIsIpU3aluel;
YaCTUYHO- MOJISPU30BAaHHBIH CBET
€CTECTBEHHBIN CBET;

CBET C KPYrOBOM MOJIApU3AIUEH;

HﬂOCKO-HOHHpH3OBaHHLII>1 CBCT,

328 Caxapumetp (TOJIPUMETP) TIO3BOJISIET ONPEICITUTh KOHIIEHTPAIIHIO:

pPacTBOPOB ONTHUYCCKH aKTUBHBIX BEIECTB;
HE CMa4YMBAIOIINX PACTBOPOB;
CMa4MBAOIIUX PACTBOPOB;

OKpaIICHHBIX PaCTBOPOB;

IIPO3pavHBIX PACTBOPOB;

329 kakas Beau4rHa SIBISETCS HEMOCPEACTBEHHO U3MEPIEMOM caxapuMeTpom?

II0Ka3aTciIb IOIJIOICHUA CBCTA,

oKa3aTeJib MPEJIOMIICHUS CPEADI

YTOJI IOBOPOTA IIJIOCKOCTH MOJIAPU3AIAN B UCCICAYEMOM PACTBOPE;
YACIBbHOC BpallICHUE Caxapa,

KOHIIEHTpAIIUs caxapa B PacTBOPE;
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330 Cser magaeT Mo YIJIOM MOJTHOM MOJSpHU3alliy Ha TPaHUIly pas3zenna a1Byx cpea. kakoi yrom obpasyror
MEXy COOOW OTPa)KeHHBIN U MPETOMIICHHBIHN Ty4un?

60 rpagycoB

120 rpaxycoB

180 rpamycoB
@ 90 rpaxycos

30 rpagycoB

331 YeMy paBeH yroi MeKIy IIaBHBIMU TUIOCKOCTAMHU MONSIPU3aTOPa U aHAIM3ATOPa, €CIIM MHTEHCUBHOCTD
€CTECTBEHHOTO CBETA, MPOIIEAIIETO Yepe3 ITH MPU3MbI, yMEHbIIWIACH B 4 pa3za? [lormioneHneM cBeta
npeHeOpeyb.

@ 45 rpanycos
120 rpanycos
90 rpagycos
30 rpagycoB

60 rpaxycos

332 Omnpenenuth TONMUHAY KkBapreBoit minactuaku, a1 KoTopoi yroi moBo- pota miockoCcTi mospu3aium
cBeTa ¢ IHOM BoyiHBI 509 HM, paBeH 18 rpamycos . [ToctosiHHas BpalieHus kKBapiia 1Jist 3TOH JUTMHBI BOJTHBI
paBHa 29,7rpan/mm.

® 0,6 mm
0,012 mm
0,5 mm
0,017 mm

0,05 mm

333 Ilnockoctu nonsipuzanuu AByX npu3Mm Hukosst, mocTaBieHHBIX Ha IyTH Jy4a, 00pa3yroT Mexy co0oii
yroi B 30 rpaaycoB. kak n3MEHUTCS HHTEHCUBHOCTH CBETA, IPOLIEIIETO YePEe3 3TU IMPU3MBI, €CIIU YToj
MEX]Y UX INIOCKOCTSIMM NOJspU3aluy cTaHeT paBHbIM 60 rpaaycoB?

YMEHBIIHUTCS B 6 pa3a;
@ yeenmuwmtes B 3 pas ;

YMEHBLIUTCSA B 5 pa3a;

YBEIMYHTCS B 2 pasa.

yYBeIMUUTCSA B 3 pasa;

334 Ontuuecku akTHBHBIMU HA3BIBAIOTCS BellecTBa KoTophle 001a1at0T CBOMCTBOM. ..

MOJIIPU30BAaTh CBET;
YCHIJIMBATH TOJISPU30BaHHBINA CBET;
BBIICIATh MOHOXPOMAaTHYECKHI CBET U3 O€I0T0;

o MMOBOpa4YUBaTh IJIOCKOCTD MOJIIpU3alluU ITOJIAPHU30BAHHOT'O CBETA,
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IIOTIOIIATh CBET,

335 IIpu npoxoXAEHUH €CTECTBEHHOTO CBETA Yepe3 MOJISIpU3aTOp €ro NHTEH- CUBHOCTD. ..

YBEIMYHMBAeTCsA B 4 pasa ;
YMEHBIIHTCS B 4 pasa;
HE U3MEHSETCH;
YBEJIMUMBAETCS B 2 pasa;

@ ymensmaercs B 2 pasa;

336 kak Ha3piBaeTCs sIBIICHHE BpalleHHs IUIOCKOCTH MONIIPU3AINHY IO/ ACHCTBUEM MAarHUTHOTO TTOJIsA?

addext Keppa

a¢dexr 3eebeka
a¢dext Tomcona
® sdderr Papanes

addext Korton — Mutona

337 kakoii U3 HIDKECIEYIOIIMX BRIPAKCHUN SBIISETCS MareMarndeckoro 3amucho 3akona bproctepa?

Al =32, (1+ cosg)

.T=.T.;.cosz.:c

[
; =12
an ¥
tgﬁcfZ Iy

J
E=Zcosy
/]
338 Uemy paBeH yroy MeXy TJIaBHBIMH IUTOCKOCTSIMU TIOJIIPU3aTOpa U aHATIN3aTOPa, YTOOBI
MHTEHCUBHOCTb CBETA MPOXOAIIUI Yepe3 aHaIN3aTop, YMEHbIIUIIACH B 4 pa3a?

90°
® o0
30°
45°

40°

339 kakoii u3 HIKeCIEAYOUIUX BBIPAKEHUH SBIIsETCS MaTeMaTnaeckum BeipaxkeHreM 3akona Mairoca?
® JI=Iheosdy

I = Ijcosg

4 =R,(1+ cosg)

E= ri:ccrs.;p
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Lig g — 117

340 Yo Ha3piBaeTcs ontuueckoit ochro kpucranma?

psAMas, IPOXOIAIIast Yepes TI00yI0 TOUKy KpHCTaslia
npsiMas, 10 KOTOPOH pacripoCTpaHsAeTCsl CBETOBOM Ty
@ nanpasienue, BIOJIb KOTOPOrO HAOJIONAETCS JABOMHOE JTyYerpeoMIeHUe
HalpaBlIeHHe, 10 KOTOPOMY JIyd CBETa paclpoOCTPaHsAETCs, UCTIBIThIBAS JBOMHOE Ty4enpe TIOMICHUE

HaIpaBJICHUE, 10 KOTOPOMY JIY4 CBETA PACTIPOCTPAHACTCSA HE NCHIBIThIBASA ﬂBOﬁHOFO JIy4€IpEIIOMIICHU S

341 Yro takoe nBoitHOE ydenpenomieHue?

pa3aBanBaHNUEC CBETOBOI'O ITyYKa IMaJaromero Ha U30TPOITHBIC KPUCTAJIIBI
pa3IBavBaHKE CBETOBOTO ITy4YKa ITaIaI0IIEro Ha JIF00BIC KPUCTAIUIBI
[IpeJIOMJIEHUE CBETa B U30TPOITHOM cperie

@ pasaBanBaHKe CBETOBOTO MyYKa IaJIAIOIIETO Ha MPO3PAYHBIE KPUCTAILIBI

pacmpocTpaHeHne CBeTa B aHM30TPOITHOM cpejie

342 Yo Takoe moisipomeTpus?

® METO OMPEACIICHUA KOHIICHTPALNH PACTBOPOB ONITUYCCKN AaKTUBHBIX BCUICCTB
3aBUCHMOCTD YyIUIa IIOBOPOTa OT CKOPOCTH CBETaA
METO ONIPEACITICHU TIIaBHOM ONTHYECKOH OCH B TBEPABIX TCIIAaX
METOJ OIIPEACIICHUS BA3KOCTHU (BHyTpCHHel"O TpeHI/Iﬂ) B JKUIKOCTAX

METO ONPEACITICHUSA TINIOCKOCTH TTOJISIPpU3alIun

343 kakwue BemecTsa aBisirorcsa onrudecku aktTuBHEIMA?

Macio
MBUIBHBIN PacTBOP
cepebpo, 30710TO
BOZIA

@ Ksapu, caxap, BOIHBII pacTBOP caxapa, CKUIUIap

344 B kakux pa3HOBHUIHOCTSX CYIIECTBYIOT Bce akTHBHBIE BellecTBa?

[IpaBOBpAIAIOIINN
aCHMMETPHYHBIM Pa3MEIICHUEM aTOMOB U MOJICKYII
HEeBpallamuecs

@ 1paBo U NEeBOBpALIAOIIHI

JIEBOBPAILLAIOIITHI

345 ITonspuMeTphl IpEIHA3HAYECHBI IS ONIPENETICHMUSI. . .
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KOHIOCHTPpAIUH ONITUYCCKU aKTHUBHBIX BECIICCTB B paCTBOPAX;

JJINHBI BOJIHBI TTOJIIPU30BaAHHOTO CBETA,

HWHTCHCHUBHOCTH ITOJIAPU30BAHHOI'O CBETA |

TIOJIOKCHUS TIIIOCKOCTH TTOJIAPU3alIUU TOJIAPU30BAHHOTO CBETA |

TOKa3aTeJis NpeJIOMIICHUS ONTUYCCKHU aKTUBHBIX BEIIECTB |

346 Yro aBnsiercs mepoit ontudeckoit anusorponuu?

Pa3HOCTh HAIPSIKCHUI
YTOJ TIPEIIOMIICHHS

pa3sHOCTb K03()(HDUIMEHTOB MPETOMICHNUS Tydell B HallpaBIeHUHU NapaieIbHON ONTUYECKOH ocH
pa3sHOCTb K03()(HUINEHTOB MPETOMICHUS OOBIKHOBEHHOTO 1 HEOOBIKHOBEHHOTO JTydel B Ha~TIpaBICHUH,
MEPIEHIUKYIAPHON K ONITUYECKON OCH.

pasHocTh da3

347 Yem omiMyaeTcs AByOCHbIE KpHCTalIbl OT OJJHOOCHBIX?

HUMCEIOT OIHY WM JIBE€ ONITUYCCKUEC OCU

HUMCIOT TPU ONTHYCCKHUE OCU

HUMCECIOT OTHY ONTUYECKYIO OCh

HUMCIOT IBC OINITHYCCKHUE OCHU

HMECIOT HECKOJIBKO ONTHYCCKHUX OCCH

348 Jlucniepcusi Ha3bIBAE€TCSI HOPMAJIbHOM, €CIIN:

349 3aBucuMOCTh a0COIIOTHOTrO mokasarens MMPEJIOMJICHUA BEIICCTBA OT YaCTOTHI MMAAAOIICTIO CBETA

110 ME€PE€ YMECHBIICHUE UIMHBI BOJTHBI ITIOKA3aTEIIb IMPEJIOMIICHUA CPEIBI BO3pACTACT

KOMITIaHHs CBETOBOI'O BEKTOPA IMPOUCXOIAT B OJTHOM TIJIOCKOCTH

J1r00ast Touka npoCTpaHCTBa, 10 KOTOpOfI J0IICIT (prHT BOJIHBI, CTAHOBUTCS UCTOYHUKOM BTOPHYHBIX BOJIH

IIprU YMCHBIICHNUHN NJIMHBI BOJIHBI MTOKA3aTeJIb NPEJIOMIICHUS CPEAbI TAKIKE YMCHBIIACTC

pasmMepe HpeHHTCTBI/Iﬁ COU3MCPHUMEI C I[JTHHOﬁ BOJIHBI ITaJar0IIECro CBETa

Ha3bIBACTCA:

SIBTICHUEM TU(PPaKIINT
SIBICHUEM IIOTJIOMICHHS.
SIBICHUEM JIUCIIEPCUU
SIBIGHUEM HHTEp(EpeHIHn

SIBJICHUEM IIOJISIpU3allun

350 kakue mpuOGOpBI HCTIONB3YIOTCS ISl UCCIIeAOBaHuUs criekTpoB?

CrexTpomeTp

MaHOMETpP
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@ Crekrporpad npusMarH4ecKuit
apeoMeTp

MHKPOCKOIT

351 Ha ckonbko 11BeToB paznaraercs CBET B pe3ysbTaTe JUCIepCuun?

10

352 Yemy paBeH aOCONIOTHBIN noka3arenb NpeaoMiIeHUs Cpesibl?
P= IluP

B=mex
e=1+E1z,E);

.;z:@

n’=1+Pi £,E;

353 Urto o3HavaeT nucrepcus ceera?

[Ipenomiienue myuei
Hanoxenne korepeHTHBIX BOJIH

Hpeozlone}me BOJIHAMH HpeHﬂTCTBI/Iﬁ

@ 3aBucuMOCTB MOKA3aTeNs MPENOMIIEHUS BEIECTBa (N) OT 4aCTOTHI cBeTa (V)

[TpoxoskeHue Jiy4a yepes3 ONTHYECKYIO OCh

354 Ilokasares ananutudeckoe Beipaxkenue GopMysbl Komu st HOpMaiabHOM qucnepcun?

® A B
H= 1+—2+—4
I "

dsing=~ki
1

iy = arcsin —
E

r.g.::rﬁ = My

J=J o8t @

355 B yem npuurHa aHOMaJIbHOM qucnepcun?

B 107IHOM BHYTpEHHEM OTPaKEHHH CBETA B CPEIE
B orpakenuu cera
@ B nomioniennu ceera B cpese

B pacccuBaHuU CBETA B CPCAC
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B IPEIIOMJICHUHU CBE€TA B CPCAC

356 koaddunment npomnyckanusi — 3T0 BeIMYNHA, paBHAS. ..

T="£g (L /1)

v= 1[I
T=id g 1
T= j”-’fu

T=en(l,f1y)

357 Uto Ha3bIBaeTCSI HOPMAIBHOM IUCTIEpCUen?

IlocTostHHOE 3HAYEHUE MTOKA3aTEeIs MPEJIOMJICHUA HE3aBUCUMO OT JJIMHBI BOJIHBI
ITocrossHHOE 3HAYEHNE TTOKA3ATENS TIPEIOMJIEHUSA HE3ABUCUMO OT YaCTOThI
‘YMeHbllIeHUE MoKa3aTels MpeJIOMJIEHUA C YBCINYCHUEM YaCTOThI CBETA
VYBenmuueHue mokazaress TMPEJIOMIICHUA C YBCINYCHUEM YaCTOThI CBETA

YBenuueHue moxkasaress MpeJIOMJIEHUA C YBEINYCHUEM JAJIMHBI BOJHBL

358 Uto Ha3pIBaeTCSI aHOMAJILHON AUCTIEPCHEH?

359 kakoii u3 HIKECHETyONUX GOPMYI SBISETCS BBIPAKCHUEM JJIS TUCTIEPCUU CBeTa?

IlocTostHHOE 3HAYEHUE ITOKa3aTes MPEJIOMJICHUA HE 3aBUCUMO OT YaCTOThI
ITocTosHHOE 3HAYEHNE TTOKA3aATENs TIPEIIOMJICHUSA HE 3aBUCUMO OT JJIMHBI BOJIHBL
YBenuueHue moxkasaresist MpeJIoOMJIEHHUA C YMCHBIICHUEM IJIMHBI BOJIHBI
VBenuueHue moxkasareis MPEJIOMIIEHUA C YBCIIMYCHUEM YaCTOThI CBETA

VYBenuueHue moxkasareins MpeJIOMJICHUA C YMCHBIICHUEM YaCTOThI CBETA

-

H:ﬂ+%
)
v=— {fld
< ()
_ b
CAA
Bers 28
V"==— = —
d #

360 kakoe u3 HIKecnemyonux Beicka3piBaHi MPaBUIIBHO?

o HOpMaJ'ILHaH JAUCTICPCHUs CBETA MPOUCXOAUT AAJICKO OT obactu MO-TJIOUICHU, aHOMaJIbHasA JUCIICPCHS K€ B obacTu

TONIOIICHUA

AHOMaJbHas JAUCTICPCHs CBETA MPOUCXOAUT AAJICKO OT obacTu MO-TJIOLICHU, @ HOpMaJIbHasA OUCIICPCUA B oOmactu

TIOTJIOIICHU A,

HopmaineHast 1 aHOMaNbHast AUCIIEPCUH CBETA IIPOUCXOAAT B TF000i obmactu

HOpMaJ’ILHaﬂ 1 aHOMaJIbHas OUCIICPCUU CBETA MPOUCXOIAT B obmactu TIOTJTIOIICHHUSA
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HOpMaJ’ILHaﬂ 1 aHOMaJIbHas OUCIICPCUHN CBETA MPOUCXOOAT AAJICKO OT obmactu TIOTTIOIICHUA

361 B kakoii obnmacTu criekTpa mpouCXOAHUT MOTIIONIEHHE CBETa B MHOTOATOMHBIX ra3ax?

B o0nacT peHTTeHOBCKOTO M3ITyYCHUS;
AOCOIIOTHO HE MPOUCXOIUT

@ B undpakpacHoOl 001acTH CIIEKTPA;
B BuammMoii obmacTu criekTpa;

B ynerpaduoneroBoii odnacTu criekrpa;

362 Yro takoe criektp?

CoBokynHOCTb (a3

COBOKYITHOCTD TIOKa3aTeNe IpeToMIICHHS
COBOKYITHOCTh CBETOBBIX ITyYKOB
COBOKYIIHOCTb IIEPUOJIOB

® COBOKyHHOCTL JUIMH BOJIH, COCTaBJIAIOIIUX H3qua}omnﬁ CBET

363 Ilokasarens mpeOMIICHHS 3aBUCHT:

Ot ckopocTu

@ 0T YaCTOTHI BHENIHETO OIS
OT KOHIIGHTpALUH 33aPSI0B
OT TeMITEpaTyphl

OT BpEMCHHU

364 Ha kakue nBera pa3iaraercst CBET, MPOXOISAIINI yepe3 mpu3my?

@  KpacHBIi, OPAaHXKEBBI, KEITHIH, 3€EHbIA, FOay0O0H, CHHUMN, (PHOIETOBBIM
Kenteriii, Tomy0o0#, KpacHBIH, OpaHKEBbIH, (PHOJIETOBBIH, 3€JICHBIH, CHHUI
OpaHXeBblif, KPaCHBIN, JKENTHIN, FOTyOO0H, PHONECTOBBIN, 3eICHBIN, CHHHH
KpacHsrii, opamxkeBblit, (HhHOJIETOBBIHN, TOTYyOOH, CHHUIA

KpacHblif, 3eeHblil, CHHUA, (PHONETOBBIH, )KENTBIH, OpaHKEBbIH, TOTY00i

365 Yro mokassiBaet aucriepcus Bemectsa (D=dn/d\)

C ymeHbIieHHeM A otHomieHue dn/d\ yMeHbIIaeTcs o MO0

C yBenmueHneM A otHorieHue dn/dA yMeHbIIaeTcs o MOITYITIO
@ 3aBuCcHUMOCTB MOKa3aTess MPETOMIIEHHUS OT JUTAHBI BOJIHBI

3aBUCHMOCTH MMOKA3aTeIs IPESIOMIICHHUS OT TEMIIEPATYPhI

C YMCEHBIICHUEM JJIMHBI BOJIHBI [TIOKA3aTeJIb NPEJIOMIICHUA HE MEHACTCA

366 IIpusma paznaraer syuu cera B cnektp no koapdunuenty npenomnenus. C yBeaTu4eHUEM JJINHBI
BOJHBI KO3 PUIIMEHT NpeIoMIICHHS ATl TPO3PAYHbIX TEI:
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MOHOTOHHO PacTer

He mensiercs

KBaJIPATHYHO YMEHBILIACTCSI
@ MOHOTOHHO yMEHBLIAETCS

YBCINYNBACTCA

367 kakoe Beipaxenue sBisiercs popmysnoii Jlopenna-Jlopenma nis yaenpHon pedpakinm Bemiectsa?

® i1 1
= —=raRsi=r
w42 oo
7 -1 S=const=r
e
-1 1
St —=const =1
-2 o
niig] o
= —=raRst =1
w42 oo
a1l 1
2—-—:50?255:1"
-2 o

368 kakoe HanpaBnenue B kpucraiie Ha3pIBaeTCs onTHYECKoi 0ChrO?

@ Hanpasienue, o0 KOTOPOMY JIy4 CBETA HE MCIIBITHIBAET JABOUHOIO JyYelpeNOMIEHNUsI
HanpasieHue, B KOTOPOM HHTEHCHBHOCTh OOBIKHOBEHHOTO 1 HEOOBIKHOBEHHOTO JTydel O "HAKOBBI

HanpaBneHHe, rac HauOObIIIE TOTJIOIIAETCS CBETOBAA DHECPT UL
HanpaBneHHe, A€ aMIUTUTYIHBIC 3HAYCHUS DJICKTPUUICCKIUX BEKTOPOB OOBIKHOBEHHOTO ¥ HEOOBIKHOBEHHOI'O CBETA
OIVHAKOBBI

HaHpaBJ’IGHI/IC, 10 KOTOPOMY JIy4 CBE€TA UCIIBITHIBACT JIBOMTHOE JIy4enpeCIOMIICHHUE

369 Ha kakoe siBneHrE OCHOBBIBACTCS MIPUHIIUIT PAOOTHI CBETONIPOBOIA?

@ T[lonHOE BHYTpPEHHEE OTPAKEHHE CBETA
OTpaxkeHue cBeTa
IIpenomiienue ceera
ITornomenue cBeta

Paccesinue cBeta

370 Yron nakiioHa jiyya mpOXOJSIIIEro yepe3 npusmy:
gp=uyt+ g -4
=t
® g=A(nl)
mt o= nb

oty =Snd -0y

371 kak uamensiercst ckopocTs pacrpocTpaHeHus CBETa MpH nepexoze u3 Bakyyma B mpo3padHyro cpeny ¢
abcomoTHBIM 1tokazarenem npenoMieHus n=27
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OCTaHETCsl HEM3MEHHOM

HET MPaBUJILHOIO OTBETOB

M3MEHEHHUE 3aBHCHT OT YIVIA TAICHHUS
® ymenbuuTes B 2 pasa

YBEJIUYUTCS B 2 pasza

372 BenuuuHa, paBHasi OTHOUIEHHIO MOTOKa M3IIy4eHHUs], TOMJIOIIEHHOTO JaH- HBIM TeJIoM, K motoky
U3JIy4EHNUs], yIaBIIEro Ha Hero, Ha3bIBaeTCs. . .

TIOTOK U3JTYUCHUS;

OITUYECCKas IJIOTHOCTD

CIICKTpaJibHasA MJIIOTHOCTH 3HepFGTI/I‘IGCKOﬁ CBCTHUMOCTH,
OHEPIreTUYCCKass CBETUMOCTD,

® koo PuIMEHT TOMIOMIEHNS;

373 Teno, koaddurmenT noromneHuss KOTOporo MeHbIIE €IMHAIIBI M HE 3aBUCUT OT JJIMHBI BOJIHBI CBETA,
MMOJTAIOIIEro Ha HEro, Ha3bIBAIOT. . .

CHHUM;
@ ceprim;

OeIbIM;

YEPHBIM;

IBCTHBIM,

374 quy PAaBHO MTHOBCHHOC 3HAYCHUC MTOJISIPU3alUU, CCIIN kOHL[eHTpaI_II/IH aTOMOB B I[I/IBJIekTpI/Ike paBHa
no:
® P=nF;

E=E; coz mt

= A& cosomt

n =g

ni=1lngex i g,E)

375 koaddunment nornomeHns MoXeT NPUHUMATh 3HAYCHUS. . .

or 1 mo 2;

6oubiie 3 ;
6ombie 0;
menbie 0;

® or0mol;

376 kak paznaraer nu¢pakironnas pemerka nmagaromuii Ha Hee CBET?

® OTHOCHTENIBHO JJIMHE BOJIHBI
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OTHOCHUTENBHO MOKA3aTeNIs IPEIOMICHHUS CPEIBI
Io dopme pemreTku
OTHOCHUTEIBHO HHTCHCUBHOCTHU CBETA

He pa3znaraer

377 kakoe siBnenue B tuHeNHHOM onTike Ha3bIBaeTCs qucnepcuen ceera?

3aBHCHMOCTD TIOKA3aTeNIsl MPETIOMIICHUSI CPEIbl OT HHTEHCUBHOCTH TTJAIOIIETO CBETa
@ 3aBucHMOCTB MOKa3aTesIs MPETOMIICHHUS CPEBI OT JAJMHBI BOJHBI MAJIAI0IIETO CBETA

OTpakeHne CBETa OT 3epPKATBHON IIOBEPXHOCTH

[penoMieHre MOHOXPOMATHYECKOTO CBETA TP MPOXOKICHUH Yepe3 JTHH3Y

3aBHCHUMOCTH TIOKa3aTeNs TIIPEIOMIICHUA CPEIBI OT MOJIAPU3AIINN CBETA

378 kak Ha3pIBatoTCs 1IBETHBIC JIMHUU, H300pakeHHbIE Ha SkpaHe B pe3ysbrare AUcrepcuu?

PenTtrenorpammoit
JlaysarpaMmMoit

@ Cuexrpom
WurepdhepeHIMOHHOM KapTHHON

Ju¢pakiimoHHOW KapTHHOM

379 kakoe 13 HHKeCIeNyOIUX BbIPAXKEHUH CIIPaBeUIMBO IS MOIIOUIATEIbHOM CIOCOOHOCTH aOCOIIOTHO
YepHOro Tena?

d<l1

380 kakoit 3akoH BeIpaskaeT OTHOIIEHUE
r

2= flar)
i)

A

Credana-bompiimana
[Imanka
Poanes-/Ixunca

Buna

@ Kupxroda

381 kro Obu1 ocHOBOTMONOXHUKOM aHanuTHueckoro BeipaxkeHUs QyHKImu

rx:f(&j’)
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® [Inank

Kupxrog
Credan-bonbuman
MuxenbcoH

Bun

382 Ot uero 3aBUCUT U3JTy4aTeabHasi ClIOCOOHOCTh AOCOIIOTHO YEPHOTO Tesia?

OT JJIMHBI BOJIHBI

@  0O7 4aCTOTHI U TEMITEPATYPBI
OT JAJIUTEIbHOCTH U3JIY4YCHUS
OT pa3sHOBHHOCTH TeNa

OT YaCTOTBI U3JTyYCHUS

383 kak uzameHuUTCS CHOCOOHOCTH MHTETPAIIBHOTO U3TYYEHMsI IPU YBEITUUEHUN TEMIIEpaTypbl aOCOIIOTHO
YepHOTo Teja B 2 pa3a?

yBeIH4IUTCS B 4 pasa

yMeHbIIUTCA B 32 pasa
@ ygenuuntes B 16 pas

yMeHbIIUTCS B 16 pa3

YMEHbLINUTCS B 4 paza

384 Pacnpenenenue 3Hepruu mo cnekrpam 0110 KicciieoBaHO BUHOM 1 BBIpaXkaeTcst JaHHON (hopMysoit
.Uemy paBHa nocrosinHas Buna ?

T A =b
b=41107m K
b=4.10"m K
h=38910"m K
b=3610"m K

b=32.10"0m K

385 Uemy paBna nocrosinHas [1nanka?
h=662-107" Coul-san

h=62110" Cod sem
h=502. 107" Cord sem
®  h=6624 10 Cond san

h=5867 10" Cord sem
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386 kakoii U3 CymiecTBYIONMUX BUIOB U3TyUYCHUS Ha3bIBACTCS TOJLKO PAaBHOBECHBIM M3TydeHHUEM?
@ Hsnyyenue Harperoro Tena (TeMIEPaTypHOE U3IIYYEHUE)
HW3irydeHne XOMOQHBIX T, aTOMbI KOTOPBIX BO30YXK/ICHB HHBIMU BO3JCHCTBHAMHU

CBedeHne BO3HUKIIIEE B PE3YIbTaTe CaMOCTOSTEIBHOTO Ta30BOT0 paspsiia

Teno, mHanpumep, Gochop B pe3ynbTare XUMHUUECKON peaKiy (XeMIJTIOMHHECIEHIINH ) TIPU MEIEHHOM OKHCJICHUH
KHCJIOPOIIOM BO3[yXa CBETHTCS. DTa YHEPTUs H3ITyueHHs BO3HUKAET 32 CYET CBOOOIHOW YHEPTUH, B PE3yJbTaTe
BO3HHKIIIET0 XMMHYECKOTO TpoIiecca

DOTOJFOMUHECLICHITUS (TeJ'IO Iorniomraromiee CBET, 3aT€M CaM €1ro HSJ’Iy‘laeT)

387 kak nzmeHuTCs MHTErpaIbHAS CIOCOOHOCTH U3YUYeHHS a0COIIOTHO YEPHOTO TeJa PY TOBBIIICHUH
TeMreparypsl Ha 1%?

@ ygenuuntes Ha 4%
Ymenbmmres Ha 4%
YBenuuutcs Ha 1%
ymeHpmuTes Ha 1%

yBeIuauTCs Ha 2%

388 kakoe u3 maremarnueckux Beipaxkenuii sipnsercs 3akonom Credana-bonbimana a1 n3iryde "HUS
a0COJIOTHO YepHOTO Tea?

® R=og.Tt
B=a aT
Rz T
R=g.T°
R=g.T?

389 HenpepsiBHbIi (crtonrHoi) criekTp n3nyueHus xapakrepeH ams:

@ Harperbix KuaKOCTEH
BCE B - BA B HATPETOM COCTOSIHUM JIAIOT CILTONIHON CIIEKTP
aTOMAapHBIX [IAPOB
aTOMApHBIX TOPSYUX TA30B

HarpeThbIX MOJICKYJIAAPHBIX I'a30B

390 I'unoresa ITnanka cocTouT B TOM, 4TO ...

CKOPOCTH CBETA ITOCTOAHHA BO BCEX HHECPIHUAIIBHBIX CUCTEMAX OTCUCTA

o SJICKTPOMArHUTHBIC BOJIHBI U3JTy4alOTCSA B BUAC OTACIIBbHBIX l'IOpI_II/Iﬁ (KBaHTOB), OHEPrusa KOTOPBIX 3aBUCUT OT YaCTOTBI
OJICKTPOMArHUTHBIC BOJIHBI ITONIICPCYHBI
HEJIb34d OAHOBPEMCECHHO TOYHO OIIPEACIUTL 3HAYCHUE KOOPANHATHI U UMITYJIbCa

OJICKTPOMArHUTHBIC BOJIHBI U3JIYYAKOTCA 3apsaagaMu, ABHXKYIITUMHACSA C YCKOPCHHUEM

391 IMorok nokann30BaHHBIX B IPOCTPAHCTBE TUCKPETHBIX CBETOBBIX KBAaHTOB, NBIXKYIIUXCS cO ckopocThio
cBeTa. DTo moTok
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HPOTOHOB
3JIEKTPOHOB

® (doronos
5JIEMEHTAPHBIX YaCTHII

HEHUTPOHOB

392 kakue u3 nepeurcieHHbIX CBOWCTB OTHOCATCS K TerioBoMy u3nyudeHuto: 1 —snekrpoMarnurHas
IPUPO/A U3ITYUYEHUS 2 — U3ITYUCHUE MOXKET HaXOAUTHCS B PABHOBECUH C U3ITYYarOIUM TEJIOM 3 — CIUIOIHON
crniekTp vactot; 4 — quckpeTHsli criekTp yacTot

TOJBKO 1 11 2
TOJNBKO 1

® Ttomeko 1,2 u 3
TOJIBKO 2

Bce—1,2,3u4

393 J1nst mpOM3BOJIBHON YaCTOTHI M TEMIIEPATyPhbl OTHOLICHHUE JTydencryckarebHOl crnocoOHOCTH JTH000T0
Henpo3padHoro Tena k ero noromniarensHol ciocodHocTr ofrHakoBo. Jto hopmynuposka:

BTOPOTO 3aKOHA OTPaKCHHS
MIEPBOTO 3aKOHA DWHINTEHHA
BTOpoOTrO mocrynara bopa
3akoH HproToHa

@ 3axona Kupxroda

394 Or vero 3aBUCHT OTHOIIEHHE criekTpaabHOI moromareabHOl crmocoOHOCTH Tena k criekTpansHon
U3ITy4aTeIbHOW CLIOCOOHOCTH IIPU ONIPEICIIEHHBIX YCIOBHSIX.

OT npupozs! Tena
OT npupozb! T€IA U YaCTOThI
Her npaBunbsHOTO OTBETA
@ TonbKo OT YacTOTHI M TEMITEPATYPBI

OT mpupoIbl TeNa U TeMIIePaTypsl

395 kakoe uncnenHoe 3HaueHHE UMEET MOCTOsTHHOE © B 3akoHe Credana-bonbiiMana 11 MHTETpaIbHOM
sHepreTryeckoil CBETUMOCTH a0COTIOTHO YEPHOTO Teja, koTopas Beipaxaetcst popmyInoit

R =oT*
® 547210 Vikm' EY
6.62-10° Viltm > KY
6.65-10° Vilim* EY
96410° Viifm 2 KY

6,61-107° Vii(m™ K
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396 kak Hy»HO n3MeHUTH TepMoauHamMuueckyro Temneparypy abCOMIOTHO YEPHOTO Tela, YTOOBI €ro
WHTETpabHAast CIOCOOHOCTh CBETUMOCTH YMEHBIITIIACH B 16 pa3?

Ymenbmmres B 16 pa3

YmMenbiutes B 4 pasa

yBEJIMYUTCS B 4 paza
® VYmensiures B 2 pasza

yBEJIMYUTCS B 16 pa3

397 Ecnu yBenu4uTh B § pa3 aOCOMIOTHYIO TeMIleparypy adCOIIOTHO YepHOoro Tena, kak nsmMeHnurcs
WHTErpaJibHasi CIOCOOHOCTh U3IIyYeHHs aOCOIIOTHO YepHOTO Tea?

YMEHBIINTCS B 8 pa3
yBenuuures B 32 pasza
yMeHbIIUTCS B 32 paza
yBEJIMYUTCS B § pa3

® ymenbmurcs B 4096 pasa

398 Ot 4ero 3aBucHT 3HaueHue Toka3aTess K /y1st HeabCOMOTHO YEPHOTO Tema?

Ot npupozb! Tena
OT Temmeparypsl

@ Or npupons! Tena, TeMIepaTypbl, COCTOSIHES IOBEPXHOCTH
OT coCTOsIHUS IOBEPXHOCTH

Or TOJIIUHBI ITIOBEPXHOCTHU

399 kak nameHHTCS MHTETpaIbHAS CIOCOOHOCTD M3IYYCHHs A0COIIOTHO YEPHOTO TeJa IPU YMEHBILICHHH €T0
aOCOJTIIOTHOM TemMmeparypsl B 2 paza?

yBEIUYUTCS B § pa3

® VYwmensinurcs B 16 pas
VYMmensmutTcs B 2 pasa
YBEJIMUUTCS B 2 paza

Ymensmutes B § pas

400 Ecmu ipu Temneparype 6000 k makcumym criocoOHOCTH M3ITydeHHUsT aOCOTIOTHO YEPHOTO Telia
COOTBETCTBYET BHIUMOI 001acTH, TO MakKCUMyMY JUUTHHE BOJIHBI cOOTBETCTBYET ckonbko mukpon?

® 047
0,76
0,55
0,50

0,48
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401 CBeT ¢ MHTCHCUBHOCTBIO JO MajaeT neprneHaAnKynspHO Ha OJHOPOIHYIO MTPO3PAYHYIO TTIOBEPXHOCTh
cpensl ¢ TommuHoM L. kakas hopmyna mokaspiBaeT yMeHbIIIEHUE HHTEHCUBHOCTH CBETA BBIIIEIIIETO U3
cpelsl B pe3ynbrare nontomnienus (o -koaduimenTt noromeHus, BBITOIHIETCS ycioBue o > 0)?

Feudf
O g
joot
Tn
J=Jyat
s
"JTU

402 Ot 4gero 3aBUCUT UHTETrpalibHAs dHEepreTrdeckas cBETUMOCTH aOCOIIOTHO YepHOTO Tena?

@ Or remneparypsl Teina
Ot npupoas! Tena
OT ruIonagu NOBEPXHOCTH Tela
OT 4acTOThI U3IYUYEHUS

Or JJIUTCIBbHOCTH U3JTYyYCHUSA

403 kak n3aMeHuTCs HHTErpasibHas SHepreTryeckas CBETUMOCTh aOCOIIOTHO YEPHOTO TeJla IPU YMEHbIIEHUN
aOCOJTIIOTHOM TeMIeparypsl ero B 2 paza?

VBenuuutcs B 8 pas
® VYwmensinurcs B 16 pas

Ymenbmmres B 2 pasza

VBenuuurces B 2 pasa

YMmenbmures B 8 pas

404 kak BBIYMCIISIETCS HHTEHCUBHOCTD BBIIICIIETO CBETA, €CIIM Ha MPO3PauHY0 Cpey TONIUMHON d mamaer
mwiockuil cBeT ¢ MUHTEHCUBHOCTHIO JO?

® -5

iy=—Ie™"
l=l™™
f=-1e"
i =1e%

405 B kakowm ciyuae Bemmomnusiercs 3akon Buna miis aGcomoTHO 4epHoro Tena?

@ TIpu GoxbLIKX YACTOTAX W HU3KHX TEMIIEPATypax
IIpu Bcex yacToTax U TEMIEPATYpax
IIpu Bcex 4acToTax U BBICOKUX TEMIIEPATYPax
IIpu Bcex 4acToTax ¥ HU3KUX TEMIIEpaTypax

IIpu MaJbIX 4aCTOTax U BBICOKHMX TEMIIEpaTypax
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406 Ecnu nBa Tena ¢ onuHakoBBIMU pa3MepaMu Ipu oauHakoBoi TeMIieparype NOomIomaoT pa3Hoe
konudecTBO U3MyUYeHUs, TO OHU M M3JIY4alOT B pa3HoM konndectBe. kem ObLT ycTaHOBIEH ATOT 3akoH?

@ Kupxrod
Bun
Boasiman
Credan

IIpeBo

407 kakoe BbIpaskeHHE SBISIETCS OCHOBHOM (pyHKIIMEH TEIIOBOro U3IydeHus ?

Qs fl:v,T)

Ty Wl
2
dE'[v,T)

408 B kakowm rony Ilnank ycranoBun 3aBucumocts pynkiun?

A=35
}1;,3" = hfﬂ(:#%,.?q ) = :!f??lﬂ:z ;;E};IEET;'

1890
1905
@ 1900
1895

1893

409 kto coznan reopuro Goroaddekra?

IInank
CroneroB

® DiinwTeiin
I'epn

dabpukaHT

410 Yro takoe ¢porton?

MOTOK INO3UTPOHOB

IIOTOK HEUTPOHOB

81/101



25.10.2017

® cseroBas qacTtuna
TIOTOK DJIEKTPOHOB

TOTOK HEUTPUHO

411 TIpu kakom cBeTe MOXHO TPOSBIATH IIICHKY?

YIBETPa(HrOIETOBOM
roiryooM
(uoneroBoM
“HppaKpaCHOM

® kpacuom

412 Tpunnun aeictBust (OTOIIEMEHTAa OCHOBAH HA SIBJICHUU

TEPMOJICKTPOHHON 3MHUCCUU
TEIJIOBOTO JIBMYKEHUS 3JIEKTPOHA
(hOTOTFOMHUHECIICHIINT
XHMHYECKOTO ICHCTBHS CBETa

®  (orosrdpdexra

413 kakas BennuuHa onpenensiercs BelpaxkeHneM h/A (h — moctosinnas [lnanka, A - aynHa BoHBI)?

4acToTa

® umnynse porona
Macca (hoToHa
pabota BeIxonma

sHeprus ¢poToHa

414 kak moxxno m3amMeHuThb kpacuyro rpanuiy ¢potosddekra nannoro Bemiecrna?

YBCJIIMUYCHUEM JJIMHBI BOJIHBI MTaJar0lIeTro CBETa
YBEIIMUYCHUEM 9aCTOTHI TAJAOIIETO CBETA
YMCHBIICHUEM YaCTOThI NTAAAOUICTO CBETA
YBECIIMUYCHUEM UHTCHCUBHOCTH T1aJIarOIIET0 CBETA

® u3MeHUTH Helb3s

415 kro Bnepssie Bbickazan runore3y ucnyckanus snekTpoMarHuTHOM HEPruu B BUJIE MOPLMH —KBaHTOB?

pesepdopa
Croneros

® Ilnank
I'epry

DHHIITEHH
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416 OTHOCHUTEIIFHOE H3MEHEHNE HHTCHCUBHOCTH CBETA B CII0OE BCIICCTBA HC 3aBUCHUT OT:
MIPUPOJIbI BELLIECTBA;
® UHTEHCHBHOCTH MAJAIOIIETO HA BELIECTBO CBETA;
TOJIIUHBI CJIOS;
IJTOTHOCTH BEIIECTBA ;

JJINHBI BOJIHBI CBCTA,

417 CoBokynmHOCTb 4acTOT (POTOHOB, U3TYYAEMBIX (IIOINIONIAEMbIX) JAHHBIM BEIIECTBOM, Ha3bIBAETCS:

@ onTHYECKHM CIIEKTPOM BEILECTBA,;
MTOTOK M3JTy9ICHUS;
M3IYYaTeNIbHON CIIOCOOHOCTHIO BELIECTBA;
OINTHYECKOW TIOTHOCTBIO BEIIECTBA;

MOIMHOCTH U3JTYyYCHUA ,

418 kakotii 3akoH omuceIBaeT 3aBUCUMOCTD CTEIIEHH MOTIOIIEHNS CBETA OT TOIIIMHEI BEMECTBA?

3axoH Ilya3seiina;

3akoH bprocrepa;
@ saxon Byrepa;

3akoH HpiotoHa;

3akoH Maoca;

419 Ykaxure enuHuIly sHepruu GoToHa

Tixk.c

® x
Tlx/c
H

H.wm

420 Yto takoe dpotordekr?

BBIJICT DJICKTPOHOB U3 HArpEThIX TEII
B036y)KI[€HI/Ie aTOMOB 0] ICCTBUEM CBETA

® BBIPBIBAHUEC DJICKTPOHOB U3 BEIIECTBA MO JICHCTBUEM CBETA
TOITIOMICHHUE DJICKTPOHOB BEIIECTBOM I10 JICICTBHEM CBETa

nepeaavya Terjia 9yaCTuIaMun

421 kakum mpubopom u3mepsiercs cuia ¢porotoka

OMMETPOM

peocTaromM
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® ammepmerpoM
BaTTMETPOM

BOJIbTMETPOM

422 Ha kakom ¢usuaeckom siBneHnn ocHoBbIBaeTcs potorpadus?

@ XuMHUECKOM JIEHCTBHUM CBETA
TEPMOIEKTPOHHON 3MUCCUU
¢doroappexre
W3ITy4eHUs

TEILIOIIEpEaaIN

423 MuHuManbHas OpLUs SHEPTUH, U3JTy4aeMOI WM MOIVIOAEMON TEJIOM, Ha3bIBAeTCA:

KOPILYCKYJIOU
KBapKOM
aTOMOM

@ xpanToM

a¢bupom

424 Makcumanbnas kunernueckas sueprust ¢porosrnekTpoHOB THHEHHO BO3PACTAET C .....

[ YBCJIIMUCHUEM YaCTOTHI MMaJarolIeTro CBETa
YMEHBIICHUEM MHTCHCUBHOCTH NTAJIAIOMIETO CBETA
YMEHBIICHUEM 3aJCPKUBAOIIETO HAITPAXKCHUA
YBECIIMUYCHUEM UHTCHCUBHOCTH TTaIatOIIETO CBETA

YMCHBUICHUEM YaCTOThI NTAAAOIICTO CBETA

425 MakcumanbHoe uncio poTodnekTpoHOB, BEIpbIBaeMbIX U3 karona 3a enuHuily Bpemenu (dpototok
HACBILIEHUS) IPSMO MPOMOPLHUOHANIBHO. ..

YacTOTC magaroniero Uu3a1y4eHus
HCT IPaBUJIBHOI'O OTBETA

® uHTEHCHBHOCTH TMaaroumero n3IyucHusd
HaIMpsHKCHUIO MEXY KaTOAOM M aHOAOM

JJIMHC BOJIHBI ITaarolero N3JIyuCcHusd

426 Bo Bpems dotorddekra, B kakux crmydasx makcumanpHoe 3HaueHHe kunernueckoit s3HEprun MoxeT
OBITH HAMOOIBIITNM?

TomnbKo mpu 60MBIIOH paboTe BRIXONIA
[Mpu HauMeHblIIeH SHEPruK POTOHA M HAUOOIbIIEH paboTe BBIX0/a
©® [lpu HauGonbuiei sHeprun POTOHA ¥ HAUMEHBIIEN PabOTe BHIXOA

Tonbko npu HanbombILel SHeprun GoTOHA
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Tonbko Ipu HaMMEHBIIIEH paboTe BRIXO/A

427 MakcumanbHas knaeruaeckast sHEprus OTOpBaBIIMXCS OT MeTailIa (oTo31ekTPOHOB BO BpeMst
BHemHero porodaddekTa, 3aBUCHT:

Tonbko OT 4acCTOTHI CBETA
® Or yacroTsl cBETA U pa6OTI)I BbIXOAa
OT 4acTOTHl U HHTCHCUBHOCTH CBETa
OT HHTCHCUBHOCTH CBETA U pa6OTBI BbIXOJa

TonbKO OT MHTEHCUBHOCTH CBETA

428 ®OTOH ¢ IIIMHOM BOJHBI 5 TIM paccenBaeTcs 1moja yrioM 90 rpaaycoB oT cBOOOIHOTO 3JekTpoHa,
MepBOHAYAIBHO HAXOAsIIErocs B cocTossHuu nokos. Haittu nnuny BomHBI paccenBarolierocs (potona
A=2,4nMm

2,4 M
® 74mom
29 mm
3,6 oM

5 m

429 kpacnas rpanuna gorodddekra —ato ...

MaKCHMaJbHasl 9acTOTa U3MYUICHUs, IPH KOTOPOH emie Habmrogaercst poTodrddert
MUHHUMAaJbHas AJTHMHA BOJHBI, IPU KOTOpoil Habmogaercst poTorddext
MHHHMaIbHAsI HHTCHCUBHOCTB CBETA, BbI3bIBatOIIast (hoTodddexr

HET NMPaBUJIBHOTO OTBETa

@ MuHMMaIbHAS YacTOTa U3IYUEHHS, IPH KOTOPOH ele Habmonaercs Gotosddert

430 Beibepute npaBuibHyto hopmynupoBky 3akona dhoroaddekra:

Yncito hOTOIEKTPOHOB, BEIPEIBAEMBIX CBETOM 3 KaTO/a, IIPOIOPIINOHATIBHO HHTEHCHBHOCTH CBETa

9HCNIO0 (HOTOIEKTPOHOB, BEIPEIBAEMBIX CBETOM 32 1 ¢, IPSIMO MPOMOPIMOHAIBHO SHEPTUH MaJAfOLIEr0 3Ty deHHs
@  uuncno GoToAIEKTPOHOB, BEIPEIBAEMBIX CBETOM M3 Karoja 3a | ¢, IpsSMO MPOMOPLHOHAIBHO HHTCHCHBHOCTH CBETa

HET [IPAaBUIBHOTO OTBETA

qUCiio (1)0T03J'I€KTpOHOB, BBIPBIBACMBIX CBETOM 3a 1 C, O6paTHO IMPONMOPINUOHAJIBHO HHTCHCUBHOCTHU CBETA

431 kak Beipaxaercs ¢popmyna DitHmTelHa 17 BHeIHero ¢potodpdekra?
E=hv
v =4
E=mc?
() 2
hy=A+22
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432 kakum pynaameHTanpHbIM 3akOHOM BhIpakaeTcs popMmyia DiHmTeHa 11 porodrddekra?

CoxpaHeHHe UMILyJIbca

® Coxpanenne sHeprHH
CoxpaHeHHe dJIeKTPUIECKHE 3apsiia
CoxpaHeHre MacChl

CoxpaHeHHe MOMEHTA HMITYIIbCa

433 Bo ckonpko pa3 usmMenuTcs aivMHa paccenBaronieics noj yriom 6 = 90° BoJHBI, €CJIM YBETUIUTh
YacTOTY NEPBOHAYATIHHO TaIAIOIIETo Jyya BO BpeMsi komnronoBckoro paccesHust peHTreHoBckux sydeii ot
CBOOOIHBIX 2eKTpOHOB B 2 paza?

® He usmenurcs
YMmeHsmuTCA B 4 paza
YBenmuuutcs B 2 paza
yBeIH4IHTCS B 4 pasa

YMEHBIIHTCS B 2 pasa

434 kakoe u3 HIDKeCIIEAYIOIIMX MHEHUH MTPaBUIBHO, €CIIU 3HEprus poToHa Oojbile, yeM paboTa BhIXoa
anektpona?

@ TIpoucxomut senenne GotodhPeKTa U HIEKTPOH YAAIAETCA OT MOBEPXHOCTH METAIIA
OHeprust HoTOHA He MOXKET OBITH paBHEIM paboTe BEIXOA
Ipoucxonut siBnerue Goroaddekra, HO IMEKTPOH HE MOKUIACT IIOBEPXHOCTh METAILIA
PaboTa BbIXO/1a 37IEKTPOHA BCET/Ia IOJDKHA OBITH OOJIbINE, YeM dHEeprus GOToHA

He npoucxoaut siBnenue ¢pororpdexra

435 kakoe u3 HkeykazaHHBIX IPEIIOIOKEHUH BEPHO, €CIIH dHEPrus (JOTOHA MEHbIIE pabOThl BHIXOAA
anektpona?

@ Ssnenune dhorordderra He MPOUCXOAUT
OHeprus (OTOHA HE MOXKET OBITH paBHOI paboTe BHIXONA
Ssnenue dpororddexTa MPOUCXOTUT, HO MEKTPOH HE MOKUIAET MOBEPXHOCTH METaJlIa
PaGota BbIXOIa Beerna Jo/bKHA OBITH O0NbIIe SHEpruH (HOTOHA

Ssnenne pororddexTa MPOUCXOTUT U MEKTPOH yAATIIETCS OT METajlIa

436 kakue wactuisl BeuieTaroT U3 katoga Bo Bpemst pororddekra?

@ Dinekrponsl
OTpULATENBHO 3aPSIKEHHBIE HOHBI
IIpoTonst

ITo3utpons!
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TlonoxxuTenbHO 3apsPKCHHBIC HOHBI

437 Or uero 3aBucHT kpacHas rpanuna goro3addekra?

@ Or marepuaina karozna
OT UHTEHCHBHOCTH IAJJAOMIET0 CBETa
OT 9acTOThI TaJAIOIETo CBETA
OT MaKCHMaJBbHON CKOPOCTH (JOTOIIEKTPOHOB

Or HaIlpsOKCHUA JaHHOTO KaToAy U aHOdY

438 Or uero 3aBucut kpacHas rpanuina gorodpdekra s 3aganaoro merana?

@ TlocrosHHas Benm4anHa
OT 3HepruM MaJaoIero cBeTa
OT UHTEHCUBHOCTH MaJAIOLIEro CBETa
OT MakCUMaIbHOM CKOPOCTHU BBIPBAHHBIX JIEKTPOHOB

OT IJIMHBI BOJIHBI nagaromero CBETa

439 Ha pucynke npencrasien rpaduk 3aBUCHMOCTH SHEPTUU CBETA B BUAMMON 00acTh OT 9acToThl. kakas
touka cooTBeTcTBYET kpacHoMy cBeTy?

E&
&
4
3
2
1
1] =v
® 1
2
4
3
5

440 kakoe u3 HIDKETIEPEUNCICHHBIX SIBJICHUH 00BSCHIET KBaHTOBYIO IPUPOY cBETA?

® Doddexr Komnrona
TQpaKIus
MOJISIPU3ALHS
JIACTIEPCHS

HHTEephEepEHITHS

441 Ilpu ocBeniennn Metauimdeckoil IIacTHHBI MOHOXpOMaTHYeckuM CBETOM C 4aCTOTOM a IPOUCXOAUT
dotordpdekt. Makcumanshas kunerndeckas aHeprus ocBoOoxaaeMbIx ekTpoHoB paBHa 2 3B. [1pu
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OCBEIICHUH ITOH IIACTUHBI MOHOXpOMaTH4YeCckiM CBETOM C 4acTOTO 2a 3HadeHnue MakcuManbHON
kuneruueckast snepruu ¢orosnekrponon Oyzner

13B

6ounbie 2 5B menbie 4 5B
@ Gonbure 4 5B

1,6 3B

4 5B

442 kak MOXXHO yBEITMUUTH CHTy Toka HachimeHus npu pororddekre?

o YBECIIMUCHUEM UHTCHCUBHOCTH I1aJIatOIIETO0 CBETA
YMCHBIICHUEM YaCTOThI NTAAAOICTO CBETA
YMCHBIICHUEM JJIMHBI BOJIHBI ITaJaI0IIETO CBETA
YBCJINYCHUEM AJIMHBI BOJHBI NAaJa0MICTO CBETA

YMCHBIICHUEM MHTCHCUBHOCTH IMaAarOIICro CBCTa

443 kro ycranosui 3akonsl potordpdekra?

I'epr
[Tnank
OWHIITEHH
DabpukaHT

® Croneros

444 kak moxxHO yBennuuTh MakcumanbHyto kunerndeckyro snepruto potosnekrponon?

@ VBemMueHHEM 9aCTOTHI HAJAOIIETO CBETa
yYMEHBIICHHEM HHTCHCHBHOCTH IMAIAIOIIET0 CBETa
VBennueHueM JUIMHBI BOJIHBI 1 A0IEr0 CBETA
VBennueHueM MoToKa Mafarollero CBeTa

VBenuueHneM HHTEHCHBHOCTH nagaromero CBEra

445 kakas eqMHuUIIa YaCTOThI U3ITyYSHHS CBETA SABISETCS OCHOBHOM B CU?

Ic

1 pan

pan/c
® 1!

1M

446 HesapsbkeHHast H30JIMPOBAHHAS OT APYTUX TeJl MeTauindeckas miacTuHa OCBeaeTcs
yasTpaduoneToBbiM cBeToM. 3apsa kakoro 3naka Oyner nMmeTs 3Ta TuiacTuHa B pesyiasrare porodddekra?
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3HAK 3apsijia 3aBUCUT OT MOIITHOCTH OCBEIICHUS
OTpHULIATENbHBIN

IJIaTUHA OCTaHETCs HEUTpaIbHOI

3HAK 3apsi/ia 3aBUCUT OT BPEMEHU OCBEIICHUS

® nonoxuTenpHBII

447 Dnekrpockon coeaunen ¢ nunkoBoii miuactunkoil u 3apskeH, oTpuLaTenbHbI 3apsaaoM. [lpu ocelenun
IUIACTHHBI yIbTpaduonaeToBbiM cBeToM 3nnekrpockon paspspkaercsa. C yMEHbIIEHHEM YacTOTHI CBETA MPH
HEM3MEHHOM MOIITHOCTHU cBeTOBOro notoka makcumanbsHast kunernueckas sHeprust 0cBOO0XK1aeMbIX
anekTpoHOB

HEC UBMCHACTCA
YBEIIMYUBACTCS
CHavaJla YMCHbIIACTCs, 3aTEM YBCIINYUBACTCS
CHa4aJia yBECJIMYUBACTCA, 3aTEM YMCHBIIACTCA

® ymenbmaercs

448 Mexny gorokaromom u aHogaM paccTosHue S U mpoJioxkeHa Takas pa3HOCTh MOTEHIIUAIOB, YTO
HauOosee OpIcTphie GOTOATEKTPOHBI MOTYT IIPOJIETETH TOIBKO MooBUHY S. kakoe paccrosiaue oHn
MIPOJICTSIT, €CIIM PACCTOSTHUE MEXKTY AIIEKTPOIaMu YMEHBIIUTCS BBOE M TOM K€ PA3HOCTH IMOTCHIHAIIOB.

S/2
® sS/4
S/6

HCIOCTAaTOYHO JAHHBIX JJIA OTBETA.

S

449 Yto takoe kpacHas rpanuna ¢porosaddekra?

@ MuHMManbHAas 9acToTa, IIPU KOTOPOH nossiseTcs GoTodsddext
CKOPOCTB TPU KOTOPOH Mpekpaiiaercsi HOoToToK
MaKCHUMaJIbHAs! KHHETHYECKast SHEPTHsl (H)OTOIIEKTPOHA
MaKCHMAaJIbHBII UMITYJIbC POTORTEKTPOHA

SHEPTHs IPH KOTOPOH IpeKparaercst GOTOTOK

450 Ykaxure equHMILy 4acTOThI (poTOHA

Bt

M

I'n
® I

Jx
451 Yto npuHuMaeTcs 3a equHULly SHepruu ksanta B CU?
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1 kBt Oy
1-B
lulm
1 m JIx

® 1/Ix

452 ®oroanekrpuueckuit agpdekrt 6611 otkpriT B 1887 rony (kem?) u B 1888-1890 ronax skcnepumeHTanbHo
uccaenosa (...). Haubomnee momnoe uccnenosanue spieHus Gorodddekra 6110 BhIMOIHEHO (....) B 1900 1.
BcraBbre ¢ nmpomyIiieHHbIe MecTa (PaMIIIUK YYEHHBIX

I'I'epu, A.Croneros, M.Ilnank
A.Dinmreitn, [l'epu, A.Croneros
@ T Tepu, A.Croneros, ®@. [Tenapn

A.Croneros, I''epu, A.DiHIITEHH

453 Tlpu yBeTWYEHUHU YaCTOTHI A IAI0IIETO CBETA HAa MIOBEPXHOCTH OMPEICICHHOTO MeTalla B 3 pasa
MakcumaibHas ckopocTs (hoToanekTpoHoB yBenmnunBaercs B 2 pasa. [1o kakomy BeIpakeHHIO omnpenenseTcs
pabota BbIxofa 3nekTpoHa u3 qaHHOTO MeTaa?

hu
3
AL
2k
2huv
L3
2

454 kakoe u3 HIDKENIEPEUUCICHHBIX 3HAYEHUN YacTOTHI UCTONb3YyeTCs sl Bo3HukHOBeHus (hotorddekra?
r =4

455 Ha noBepxHocTh MeTaiuia ¢ kpacHoii rpanuneit potosrddekra 500 um nagaer ceer ¢ anmuHoi BostHb 400
HM. Uemy paBHO oTHOoIIeHHEe MakcumanbHol kunetndeckoi sneprun gorosnekTponos k snepruu ¢potona?

3/5
2/5
4/5
1

@ 1/5
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456 Yto Ha3zbiBaeTcs BHEITHUM (hoTodapdekrom?
HMonwu3anus ra3oB 1oj JeMCTBUEM CBETA
HOqepHCHI/Ie q)OTOl'[JTaCTI/IHKI/I 1oa I[eﬁCTBHeM CBE€Ta
Bo3unkHoBeHUE 9.[.C. Ha KOHTAKTE ABYX MOJYIIPOBOAHUKOB, WJIN MOJYIIPO-BOAHUKA U METaJlJIa TOJ HeﬁCTBHeM CBETa
® BLIXOZ{ OJICKTPOHOB B BaKyyM 11O ﬂeﬁCTBHGM CB€Ta

M3MmeHeHre npoBOJUMOCTH BeLIECTBa M0]1 JeCTBUEM CBETa

457 kakoe siBneHue oObsICHSCTCS BOJTHOBOM U kopryckymsipHo# ipupooi cBera?

JIMCTIEPCHS

s dexT KomnToHa
@ nasnenue ceera

HHTEephEpEHITHS

doroappext

458 Ha ocnose kakoro siBienust paboraet BakyymHbIid poTosmeMmeHnT?

SBnenus BeHTUNBHOTO (hoTodddexTta
SBnienus BHyTpeHHETO GoTodddekTa
POTOXMMHUUECKON peakunuu

SIBneHus GOTONIOMHUHECIICHIIN

©® (enenns Bremmnero Gporosddexra

459 kakue dhynmameHTanbHbIC 3aKOHBI BBITIOTHAIOTCS Mpu koMnToHOBCkOM paccessHun?

COXpaHeHI/Ie HUMITyJIbCa U MaCChbl
COXpaHGHI/Ie SJICKTPUYCCKOIO 3apsga
COXpaHeHI/Ie HUMITyJIbCa U MOMECHTA UMITYJIbCa
CoxpaHeHHe OHEPrur U MaccChl

@ Coxpanenue uMiyibca 1 SHEPTUU

460 kakoit ¢popMysoi BeIpakaeTcs U3MEHEHUE JJIMHBI BOJIHBI Ipu komnToHoBckoM paccessHuu oToHa OT
yactuisl Maccoit m? (h — nmocrostnnas Ilnanka, ¢ — ckopocts pacnpoctpanenus csera B Bakyyme, 0- yronb
paccestHUS OTOHA)

hd= El::ui1 E
e 2

Ad=2E(1-cos &)
Dk

o

M:i(l—cusa}
il

hd= El::ls.E'
Frii

Lt

c

91/101



25.10.2017
461 kakue siBneHUs MOATBEPKAAIOT KBAaHTOBBIE CBOMCTBA CBETA?
JHaBnenue cBeta, nonspusanus, 3pdext Komnrona
PentrenoBckoe u3nydenue, 3¢ dext KomnToHa, nmonspusamnms
Dotosddexr, mudpaxnus, HHTEPHEPEHITUL
Judpaxiust, *HTEpHEpeHIINS, TOIAPU3AIUSL

® dorosddexrt, pentrenosekoe usinydenue, sdpdexr Komnrona

462 Ot yero 3aBucuT kunerudeckast sHeprus amekTpoHa Mpu BbIXO/IE U3 MeTasuia Bo BpeMs (porodrddekra?

OT UHTEHCHUBHOCTHU nagaromiero CBera

Ot 3HaYCHUS TOKA HACKHIIICHUS

OT KOJIMYECTBA BHLUICTABIIHNX 3JICKTPOHOB
® Or yacrors nagaroniero CBEra

Ot Temneparypsl MeTalLIa

463 Mexny kakumu pusnaeckumu siBeHUsIMH co3aeTcs cBsi3b mpu Gpotodrdhdekre?

Mex 1y 37eKTPUIECKUMH U MATHUTHBIMU
Mex 1y 37IeKTpUIeCKUMH ¥ aTOMHBIMA
@ Mexay 5NEKTPUYECKMME W ONITHIECKUMHU
@®oTo3(h(eKT He co31aeT HUKAKOH CBSI3H MKy SBICHHAMH

Me>1<z[y MAarHAuTHBIMU U SJICKTPUUCCKUMU

464 kakoe n3 HHKETTPUBEACHHBIX SBJICHUN 00BSCHIETCS BOJHOBOM M kKBaHTOBOM Teopueli cBera?

@ JlaBnenue ceera
BrIHYXIeHHOE H3ITydeHHUe
PenTrenosckoe nznyueHue
Addext Komnrona

dotoaddexr

465 Ha ocsemennu karona BakyymHOro oTosnemenTa notokoMm MOHOXpomaTHueckoro cBera mpouCcXoanuT
ocBoboxxaeHue poroanekrponos. kak uzamennurcs konnuectBo GpoTornekTpoHOB, BEIPBIBAEMBIX CBETOM 32 1 C
, €CJIM HMHTEHCUBHOCTh CBETa YBEIMUUTCSA B 4 pa3a?

yBenuuuTcs B 16 paza
YMEHBIIUTCS B 4 paza
HE U3MEHUTCA
YBEJIMYUTCS B 2 pasa

@ yBenmumtes B 4 paza

466 Ilpu ocemennn katoga BakyymHoro gorosnemMenta motokom MOHOXpOMaTH4YeCKoro cBeTa MpOUCXOAUT
ocBoOoxaeHue dotoanekrponos. kak m3menurcs makcumanbnas kunernueckast sHeprust oToHOB MpH
YBEJIMUEHUU HHTEHCUBHOCTH CBETa B 2 paza?
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YBEIMYHUTCS B 2 pasa
YMEHBLIUTCS B 2 pa3a

@ ne usMenurcs
YBEJIMYUTCS MEHEE UeM B 2 pasa

YMEHBIIUTCSI MEHEe YeM B 2 pasa

467 kakue u3 nepeyrcieHHBIX HIDKE SIBJICHHM MOJIy4UIIU BIIEpBbIE O0bSICHEHNE HAa OCHOBE kBaHTOBOM
Teopuu cBeTa: l-uHTepdepenuns; 2-qudpakums;3-pororddekr;4-nonspuzamms?
3u4d
TONbKO 1 1 2
TOJBKO 1
® rtomsko 3

12,4

468 HezapspkeHHast H30JMPOBAaHHAS OT JPYTHX TEJ MeTajuTnueckas miacTHHa OCBEIaeTCs
yasTpaduoneToBbiM cBeToM .3apsa kakoro 3naka Oyner uMmeTs 3Ta riacTuHa B pesyisrare porodddekra?

OTpHULIATENbHBIN

HET IPaBUIBHOTO OTBETOB

3HAK 3aps/ia MOXET OBITh PAa3THIHBIM
IIJJACTHHA OCTAETCsl HEUTPAJIbHOMN

® [onoXUTENBHBIN

469 Ilpu ocBemiennu karona Bakyymnoro ¢orosnemenrta notokom MoHoxpomarndeckoro cBera mpoucxoaut
ocBoboxkaenne poroanekrponos. kak mamennrcs makcumansaast kuneruaeckast sneprust porosnekrpoHos
MIpY YBEJIMYECHHUH YaCTOTHI CBETa B 2 pa3a?

HE U3MEHUTCSI

YBEJIMYMTCS MEHEE YEM B 2 pasa
@ yeennuwutes B 2 pasa

YMEHBIIUTCS MEHEE YeM B 2 pasa

YMEHBIINUTCS B 2 pasa

470 B skcniepumenTe 0OHApyKEHO, YTO TIPH OYCHB BHICOKOW HHTEHCUBHOCTH OOTyUCHUS
doroanekrpuueckuii a3 ekt npoucxoaut u nmpu yacrorax GoroHoB HIKe kpacHoi rpanuibl GororddekTa.
Yem MOKET OOBSICHATHCS 3TOT 3P dekT?

@ AroMBI MOTYT TOTVIONIATH OJHOBPEMEHHO J[Ba WK Gosiee POTOHOB
Ot0 omubKa KCIepUMeHTa
DTO clIeNCTBHE COOTHOLICHHUS HEOIPEACICHHOCTEH
ITp¥ BBICOKMX MHTEHCHBHOCTSIX OOJIy4EHHSI BO3MOXKHBI HAPYLIIEHHS 3aKOHA COXPAHEHUsI SHEPTHH

Bo3MoxeH TyHHEIbHBIH P PEKT

471 B kakom npubope cBeToBas sHeprus npeBpamaercs B snekrpuueckyro snepruto?
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B BaKyyMHOM [JIHO/IC
B CIIEKTPOCKOITE
B (hoTO3IEMEHTE
B TIOJTTTPOBOTHUKOBOM JTHOJIE

B TPaH3UCTOPE

472 kakoit cnekTpanbHoii cepun coorBercTByeT nepexoq E6 —E3 snektpona B aroMHOM Boopoae?

bansmep;
[MTamen
Bpoaxker;
byrna

JlatimaH;

473 kak pacnpeneneHsl MOJIOKHUTEIbHBIE U OTPULIATEIHHBIC 3apsIIbl B aTOMe 10 Mojenu TomcoHa?

IlonoxxuTenpHbIC 3apsbl B HEHTPE 1Iapa, OTPULATCIIBHBIC 3apsAibl )K€ BOKPYT' HETO,

Bce nonoxurenbHbie 3apAaabl aToMa pacipeaCICHbl BHYTPHU 1Iapa € OJIMHAKOBOM IJIOTHOCTBIO, DJICKTPOHBI KE
COBCpIIAOT KoJieOaTeIbHbIe ABUIKCHHS BOKPYT CBOUX MOJIOKEHU I PaBHOBCCHA,

IlonoxxuTenpHbIC 3apsabl aTOMa HaXOOATCA B HEHTPE p0M6a (r;[e IMEPECCKAIOTCA ,I[I/Ial"OHa.]'II/I), OTpHULATCIBHBIC 3apsaabl
JKC pacpeaCICHBI B Y3JIOBbIX TOYKAX.

OTpI/II_laTeJII)HI)IG U MOJIOXKUTCIIBHBIC 3apAJbl B HEHTPEC 11apa, B O4CHb MAJICHBKOM o0beme

OTpunarenbHbIe 3apsabl B HEHTPE IIapa, TON0KUTEIbHbIE 3apsiibl )K€ BOKPYT HETO;

474 kakuMm ypaBHEHUEM OTPEEISAETCS JUTMHA BOJTHBI MOTJIomaeMoro Gotona?

En-Ek /h;
En-Ek /c;
¢/En- Ek

h/En- Ek;

® hc/En- Ek;

475 kak meHnsieTcst sHeprusi atoMa pu U3Iy4YeHUuun?

VBenuuuBaercs;
CriepBa yMeHbILIAETCA, 3aTEM YBEJINIUBACTCS
PaBen nymto;

Memnsercs;

® Vmenbaercs;

476 Crpoenue kakoro aroma oobsicHsieT Teopust bopa?
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® H

Li
477 kako# U3 3THX OIBITOB SIBIAETCA a0COIIOTHBIM ,Z[Oka?»aTeHBCTBOM OCHOBHBIX H,Z[eﬁ TCOPUU CTPOCHUA

aroma bopa? 1. Oneit J[3Buccona-/xepmepa;ll. Onbir ®@panka-T'epua; I1I. OnsiT Pesephopaa;1V. OnbiT
Jlay»; V. OnbiT @penens

v

III

478 kakoit Buja criektpoB xapakTepeH BemecTBaM B aTOMapHOM BHJIE B Ta30BOM cocTostHuu? 1. JImHeuaTeii
cnektp;Il. Crmomnoi criekTp;II1. TTomocatsiii ciektp

II

I

479 Tlo kakum opO6uTam a5ekTpoHBI MOTYT ABUTATHCS B aToMe?

ITo n1106bIM;
OIU3KUM K A1py.

@  COOTBETCTBYIOIMM KBAHTOBBIM 3HAYEHUSIM KOJIUYECTBA JBUKEHUS;
ToIbKO 1O KPYTOBBIM;

Tonbko 1o OJUIMNTUYCCKUM;

480 Yto BBIpakaeT AX B MPUHITUIIC HEONpeIeaeHOCTH | ei3enOepra?

JUIuHy IpoHIEHHOIO Iy TH;
CpenHroto JuIMHY Tpodera.

@ HeonpeneneHHOCTh B 3HAYEHUH KOOPIMHAT YACTHUIIBL;
PaccrosiHre MexX Ly OpOUTaMH B aTOME;

3HaueHHne KOOpAWHATBI YaCTHUIbI;

481 kakoit popmymoit onpenensercs oooo6mennas popmyina banmemepa mist ciektpos aroma Bomopona?

F=ZJR[1_:—1__,] [m=12..;n=m+Lm+3, .}

ﬁzﬂ[iﬂ+ 2] fm=nt+lnti.;a2=12..)
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F=L = ‘l_J fm=12,. ,n=m+lm+2,.);

® £ 4
v =R i fm=12, ;m=m+lm+d, . )

F = R[l—:— lﬂ] fn=34,.2),

482 kakue gacTHIIbl yIOBICTBOPSIOT puHIKITY [laynn?

@  Yacruipl ¢ NONYLETOBBIM CIIUHOM;
YacTulel HEMMEIOLINE CIIHHA,;
YacTuiipl, yIOBIETBOPSIOMINE CTAaTUCTUKY bo3e-DiiHmTeiiHa;
YacTHLbl ¢ LEeIbIM CIIMHOM;

Yactuupl, HeynosieTBopstomue craructuky depmu-/lupaka.

483 kakwe 3Ha4YCeHHUS MOJydaeT MAarHUTHOE KBAHTOBOE YHCJIO IIPH 3aIaHHOM 3HAYCHHH OpOUTATIBHOTO
kBsanrToBoro uucia ?

=12 350008

® m=0f1%2.  %§
m=0123..... +ax
mi=123 k8

m=0123 ... .n

484 kak numercs makcumanbHOe dncio 31ekTpoHoB Z(n), onpezensieMoe ToJIbKO TIaBHBIM KBaHTOBBIM
YHCIIOM n?

z(x)

(2n— 1)

485 Ckonbko snekrpoHoB umeetcst B atrome, eciu snnektponnsie ciou K u L, ypoBens 3S momHOCTEIO
3acesieHbl, a ypoBeHb 3P 3acesieH Ha OJIOBUHY

18

12
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® 15

17

16

486 Ucnonb3ys npuniun [laynu, Haiiante MakcuMaabHOE YUCIIO 2IEKTPOHOB B pa3pelIeHHBIX COCTOSHUSX
aToMa C 3aJJaHHbIM 3HaYE€HHEM N [IaBHOrO KBaHTOBOIO YMCIIA.

® ¢

4
b ]

2nint1)

antl

wfn+1)
2

487 Ckonpko Oymetr makcuManbHOE YHCIIO 371eKTPOHOB B KBAHTOBOM COCTOSTHUU TIpH n=57

10
20
® 50
40

30

488 Ilo kakoii ¢popmyse BeIUMCIsi€TCS MOMEHT UMITylbca B kBaHTOBOM MexaHuke?

L=#ft06-1)

® ronfrr+n
L=#f0+7)
L=.Je+1)
L =g

489 Pannoak TMUBHOCTBHIO HA3BIBAETCHA. ..

CaMOITPOU3BOJILHOE MPEBPALLEHUE SIEP C UCITYCKAaHUEM 0-aCTHII ;
IIPEBpAIICHNE SIEMEHTAPHBIX YaCTHII;

BHYTPHSIIEPHOE IIpeBpallleHle HeMTpoHa U IPOTOHA ;

CIOHTaHHOE JeTIeHHE S/Iep ;

® CaMOl'[pOI/ISBOJ'ILHHﬁ pacmoang HeyCTOIjl‘H/IBBIX AAEP € UCITYCKaHNUEM

490 Belpa3zuTte A ¢ nepuoaom noiypacnana T.

[ J
T 7
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491 Yto takoe 6era-uzimydeHue?

TIOTOK IPOTOHOB

MOTOK AA€p aTOMOB I'CJInA

@  10TOK 311EKTPOHOB
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ITOTOK KBAHTOB 3JICKTPOMArHUTHOI'O U3JTYUCHHS, HCITYCKA€MBIX IIPHU TOPMOKCHUHN 6LICTpLIX OJICKTPOHOB B BEIICCTBE

TIOTOK KBAHTOB JJICKTPOMArHUTHOT'O U3JTy4YCHMA, UCITYCKAEMBIX aTOMHBIMU sIApaMU

492 kakoe u3 u3nyuyenuit orHocurcs k paaroakTuBHbIM?

PEHTTEHOBCKOE U3JTyUYEHHE,;
TEIUIOBOE M3ITYYEHHE ;
BUJIUMEBIN CBET;

® v uznyuenue;

yABTPa(hOIETOBOE U3ITyYCHHE;

493 a-pacmnaj COpoBOXKIAETCH. . .

MHQPPAKPACHBIM H3JTyIECHUEM;

® y-usnyyenvem;
YIBTPa(QUOIETOBEIM U3IyYEHUEM;
PEHTTEHOBCKUM U3JTy4EHUEM;

CBCTOBBIM U3JIYUYCHUEM,

494 kak n3MeHUTCS MOJTHAsI SHEPTHsI CUCTEMBI U3 JIBYX CBOOOJHBIX IPOTOHOB U JIByX HEUTPOHOB IpHU
COEIMHEHUM UX B aTOMHOE SIAPO renus’?

YBCIUYUTCA

HET OPaBUJIBHOTO OTBETA

MOXCT YMCHBIINUTCSA WA OCTATbCA HEU3MEHHOM
HC UBMCHUTCS

® ymeHbmmTCA

495 kakoit mopsakoBslii Homep B Tabnuiie MeHzeneeBa y aeMeHTa, KoTopelii moixyvaercsi B pe3yibrare
U3JTy4YeHUs TaMMa-kBaHTa SAPOM dIIEMEHTa C MOPsAAkOBBIM HOMEpOM Z

Z+1
® 7z
Z-1
7+2
Z-2

496 Ckomnpko snektpoHoB comepkutcst B dnekTpoHHO# 000510uke HEHTpaTbHOTO aTOMa, B aTOMHOM SITIPE
kotoporo conepxkutcst 6 MPOTOHOB U 8-HEUTPOHOB.?

® ¢
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497 kakoit mopsakoBsiii Homep B Tabnuiie MeHeneeBa y aneMenTa, KoTopslii moixyvaercsi B pe3yibrare
anekTpoHHOTO OeTa-pacmana sapa daeMeHTa ¢ mopsakoBsIM HOMepoM Z7?

7Z+2

Z+1

Z-2

Z

Z-1

498 Ckomnpko anektpoHOB comepkutcst B 3nekTpoHHO# 000510uke HEHTpaIbHOTO aTOMa, B aTOMHOM SITIPE
koroporo conepxutcs 3 nmpoToHa u 4 HelTpoHa?

499 Yemy npuMepHO paBHO OTHOIIEHHE MAcChl aTOMa k Macce ero aToMHOro sapa’?

1/4000
4000

1
1/2000

2000

500 kakoe u3 u3nydenuii sspnsieTcst Hanboee BpeIHbIM sl uenoBeka?

PEHTTEHOBCKOE U3ITYUICHUE,;
TEIIOBOE M3IIyYCHUC ;

Y— U3IIydYeHNE,;
yIBETPadUOIETOBOC H3TYICHHE;

BUJIUMEBIN CBET;

501 Yro takoe ramma-u3nydeHnue?

IloTrok kxBaHTOB QJICKTPOMATrHUTHOT'O U3JTYYCHUS , UCITYCKaE€MBIMU aTOMHBIMU A paMn

IloTok KBaHTOB OJICKTPOMAarHuTHOI'O U3JIYUCHUS, UCITYCKAa€MBIX IIPHU TOPMOKECHHUU 6LICTpLIX OJICKTPOHOB B BE€ILIECTBC
IIOTOK aTOMOB I'CIIUA

IIOTOK IIPOTOHOB

TIOTOK 3JICKTPOHOB
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502 U3 kakux gactuil cocTouT sapo?
TOJBKO U3 IPOTOHOB, HEUTPOHOB U AIEKTPOHOB,
TOJIBKO M3 IIPOTOHOB M 3JICKTPOHOB
TOJIBKO U3 HpOTOHOB;
TOJIBKO U3 HeﬁTpOHOB;

@ T0JIBKO U3 HYKIIOHOB;

503 kakwue gactuipl Ha3pIBatOTCS HykiioHamu?

Monekysl;

ATOMBEI;

[IpoToHbl, HEUTPOHBI U AMEKTPOHBI, COCTABIISIIOIINE aTOM;
@ TIpoTOHBI M HEUTPOHBI, COCTABISIOIIHE SPO;

ONEeKTPOHBI
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