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1327 Ru_Qiyabi_Yekun imtahan testinin suallari

Fonn : 1327 Fizika - 2

1 Ecnu n=4, kakue 3Hauenue npuHumaroT kBantossle uncia { 1 m?

21,234 m=02LE 43+
21234 m=tl 434344
20,234 m=0%13234344,
212345 m=+4243,
®.0123 m=0+4243;

2 Atom, kakoro sneMeHTa SIBISIETCSI TPOCTEHIIM?
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® pomopona
reust
JIMTUA
yeponaa

3 Ilo kakoit ¢popmysie BEIYUCIISIETCS AJIMHA BOIHBI Jie bpoiinis 1y1s gacTuiisl Maccoil m u sueprueit E?
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5 kopmyckynspHo-BonmHOBO# myanusm Jle bpoitns

OTHOCHUTCA TOJIbKO K HeﬁTpaHbHHM 3apsKCHHBIM YaCTHILAM.
® OTHOCHTCS TOJBKO K MUKpOYaCTHUIAM,

OTHOCHUTCHA TOJIBKO K Y - KBAHTaM;

OTHOCHUTCA TOJIBKO K aTOMaM;

OTHOCHUTCH TOJIBKO K DJICKTPOHAM;
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6 kakum ycioBusIM TOJIKHA YIOBIETBOPATH BOJIHOBAs (pyHKIMS y, onpenensionias COCTOsIHUE YyacTulbl? 1 —
JlomkHa UMeTh OrpaHUuYeHHOE 3HaYeHue; 2 — J[omKHa OBITh OTHO3HAYHOM; 3 - TOMKHA OBITh CIIOUTHOM.

HUKaKue TpeOOBaHHE K BOJHOBOU ()yHKIIMU HE TIPEIbSBIETCS
TOJBKO 3;
® 123
TOJIBKO1;
TOJIBKO 2

7 Tlo kakoit ¢popmyse onpenessieTcs AJTMHA BOJIHBI B HEPEIATUBUCTHCKOM COCTOSTHUH 110 THroTese e
Bbpoiinsa? (mo — macca mokost gactuisl, v - ero ckopoctb, h — mocrosiaaas [Inanka)

_m,u
.

A
8 UeMy paBeH CITMHOBBIF MOMEHT MMITyJIbca dekTpoHa?

kS

o
2

i
_ A4

9 Cocrosiaue s1ekTpoHa B aTOMe MOTHOCTBIO XapakTepu3yeTcs...

MardMTHBIM U CIIMHOBBIM KBAHTOBBIMHA YW CJIAMH

TJJAaBHBIM KBAaHTOBBIM YHCJIOM N

TJIaBHBIM N U a3UMY TaJIbHBIM KBAHTOBBLIMU YN CJIaMU
L YCTBIPbMA KBAHTOBBIMU YU CJIaMU

a3uMyTaJIbHbIM KBaAaHTOBBIM YU CJIOM

10 kakoii n3 HIDKECIEAYIONIMX YYCHBIX BBIIBUHYII THIIOTE3Y O TOM, YTO PO COCTOUT U3 MIPOTOHOB U
neiTponoB? 1 - bekkepens; 2 — kiopu; 3 - Pesepdopn; 4 — UBanenko; 5 — ['eitzendepr

lud
1u3;
1u2;
® 4us5;
2u3

11 kakoe 13 HIKECIICAYIOIIMX BRIPAXKCHUN CIIPaBEITMBO JUIsl OpOUTaibHOro kBaHTOBOTO Yncna? 1 —
Omnpenenser sHepruto dMekTpona B atome; 2 — OnpexnensieT MoMeHT konndecTBa nBmkeHus 31ekTpoHa B
arome; 3 — Onpenensier CMMMETpHIO 3ekTpoHHOTO 0Oaka B atome.

1u3l
1,2u3;

TOJIBKO 1;
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® 2u3;
1u2;

12 kakoe BbIpakeHHE UMITYTBCHOTO MOMEHTa B kBaHTOBOI1 Mexanuke?

=z +D
o= he?

L= R JlE+ T
w=AEE+D
L= R JEE=T)

13 kakue 3HaueHuUs MOTy4YaeT MArHUTHOE KBAHTOBOE YMCIIO MPH 33JaHHOM 3HAaYE€HUU OpPOUTAILHOTO
ksanToBOrO UNCHa ?

v o =0 B tu
=0123...»

®-0+1+2 . ¢

14 kakoe BbIpakeHHE UMITYIBCHOTO MOMEHTa B kBaHTOBOI Mexanuke?

S = mJre+D)
o= he?

L= hJle+ 1)
w= e +D)
L= R JEE=T)

15 kakas u3 popmynupoBok coorBercTBYeT npuHuumy [aysmm.

CocrosHue MUKpPOYaCTHUIbI B KBAaHTOBOM MEXaHHMKE HE MOXKET OJHOBPEMEHHO XapaKTECPU30BATHCA TOYHBIMU
SHAYCHUAMMN KOOPAMHATBI U UMITYJIbCa
KBaHTOBO-MEXaHUYECKOI CHCTEME HE MOKET OBITH ABYX HUJIN Oonee BJICKTPOHOB, o6na11a101u1/1x OJMHAKOBBIM CITHHOM

OHepreTU4ecKui CEeKTP IEKTPOHOB B KBAHTOBO-MEXAHHUUECKON CUCTEME TUCKPETEH

® B KBAaHTOBO - MEXaHHYECKOH CHCTEME HE MOXKET OBITh JABYX MM 00JIee DJICKTPOHOB, HAXOISIIMXCS B COCTOSHHUH C
OJIMHAKOBBIM HAOOPOM KBaHTOBBIX YHCEII
CocTosiHue MUKPOYACTHUIIB B KBAHTOBOW MEXaHHKE 334aeTCsl BOJHOBOW (yHKIIHEH

16 Ecmu (=2; n=3, To kakoe makcumansHO€E 4uCIIO 311eKTPOHOB B HUKHEM cJioe?

17 B kakom cooTHOIIEHMH HAXOATCS 3apsbl 1 MAacChl IPOTOHA U 3nekTpoHa?
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® 3apsaBl paBHBI [0 BEJIMYUHE, HO TIPOTHBOIOJIOKHEI 10 3HAKY; Macca mpoToHa B 1836 pa3 GoJibiiie MacChl SIIEKTPOHA
3apsii IPOTOHA OOJIBIIIE, YEM Y IJICKTPOHA, HO MACChI UX PABHBI
3apsiL NIEKTPOHA OOJBINE, €M y TPOTOHA, HO MACChI X PABHEI
3apsiI JICKTPOHA OO0JIBINE, UeM y MPOTOHA, a Macca MpoToHa B 1836 pa3 GoJblie MacChl JIEKTpOHA
3apsiIbl PABHBI [0 BEJIMYUHE, HO IPOTHUBOIOJIOKHBI 10 3HAKY; MACCHI TAKXKE PaBHBI

18 B atome anektpon Haxoautcs B coctossHuu 3d. Haiigure opOUTaIbHBIN UMITYIbCHBIA MOMEHT.

naf8
rnf5
nnl3
naf2
2l

19 kakue 13 3THX BapuaHTOB SIBIISIIOTCS COOTHOLIEHUAMHU HeonpeaeneHHocTH [eiizenbepra? (3nech h—
nocrosiHHas [lnanka)

Ot 2 h Adpy 2 hy fefpm 2 h
- Al Sh Ayhpy= by A Ape S
o e =h; Ayipy=h; frdpeh;

. sApety AEAp~ty AR Apa=h

20 C nmomompio kakoro ombiTa onpenenseTcs coOOCTBEHHbIN Mexannuecknii MOMEHT — criiH 31ekTpoHa?

Bote
Pesepdopna;
MumkeHa;

® Illrepna u 'epiaxa
Jesuccona u Jxepmepa;

21 Cornacuo npunnmiy [laymu B atrome makcumym ckonbko 21ekTpoHOB MOXKET OBITH OTIUYAIOTITUXCSI
CIIMHOBBIMHU M MAarHUTHBIMU KBaHTOBBIMU YHCIIaMU?
ol )

1

® 20 +1)
_2+1
C2+D

22 Ckonbko snektponoB umeercs B arome, eciu nekrponnsie cion K u L, ypoBeHb 3S MOIHOCTHIO
3acelieHbl, a ypoBeHb 3P 3acenieH Ha OJIOBUHY?

® 15
17
18
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16
12

23 kakoii cnekTp MoxeT Bo30ykaaThest mpu komMHaTHOU Temmeparype?

® ppamaTesbHbIIL;
3JIEKTPOHHBIH;
SMUCCHOHHBIHN
a0CcopOIMOHHBIN;
KoJieOaTe b HBIIH;

24 C kakum cocTosiHHEM BelllecTBa CBsI3aH BpallaTeabHbI criekTp?

amopdHoe
TBEpIOE

® raszosoe
KUAKOE
KPHCTAJUIHYECKOE

25 kak naswiBarotcst mosiekymsipabie criekTpbi?

® posnocarelif ciekTp;
JIMHEUHBIN CIIEKTP;
XapaKTePUCTHYCCKUMN CIIEKTD;
IMHUCCUOHHBIH CIIEKTP

CILIOIIHOM CIIEKTP;
26 MaTepHalIbHAA TOUKA COEEPLIALT FAPpMOHITIecKHE KomnefaHIA ¢ acToToi v = 50077

H AMILTHTY, 1001 A=0,02 cv. OMp eJermirs cpeJHIe 3SHATEHHA CKOPOCTH ~ ¢ - TOMKH HA

ITVTI OT e Rl)i'lf]HE'l"[l TTOUTOGREHTTA OO0 TTOJTOA €HITH P ABHOE eCT1.

80 cm/c
10 cm/c
® 40cm/c
20 cm/c
60 cm/c

27 Al, Zn, Sn, Pb, Sb, Bi, Hg, Fe, Cu, Ag, Au, Pt,Pd Uto 310?

pan Amnepa
psn 3eebeka;
psa TomcoHna;
psn IlenpThe
® psin Bopra;

28 Yto Ha3bIBAIOT MOBEPXHOCTHBHIM ckaukoM moTeHInana?

3aJ1epKHUBAIOIIEE DJEKTPUUECKOE T0JIe ABOMHOTO CIIOS
Hapy>xHbl1ii cl10#1 10JI0KUTENBPHBIX HOHOB PEIIETKH;

® pa3sHOCTH MOTEHIHANIOB B JBOWHOM BJIEKTPHUECKOM CII0€, OTIpeAessieMoit paGoToil BEIX0/[a DIIEKTPOHA U3 METAIIIA;
paboTy, KOTOPYIO HYXHO 3aTPaTUTh AJIs yJaJeHus 3JIeKTpOHa U3 MeTallla B BaKyyM;

IIOTCHIHAJI I[BOﬁHOI‘O QJEKTPUYCCKOTO CJI0A eﬂHHH‘-IHOﬁ HIAPUHBI;
29 Yo Ha3biBaeTcst ypoBHeM Depmu?

BTOPOIi CBEpPXY 3aMOJHEHHBIN HNEKTPOHAMHU YHEPTETUUECKHUI yPOBEHD
® gepxHuit 3aN0NHEHHDIN 2IEKTPOHAMU YHEPTETHYECKUI YPOBEHb;
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BEPXHHH CBOOOTHBIN SHEPTETHICCKUI YPOBCHbD;
HUYKHUH 3al0JHEHHbBIN 3JIEKTPOHAMU HEPTETUYECKUM yPOBEHb;
HIDKHUH CBOOOTHBIH OT 3JIEKTPOHOB SHEPTETHIECCKUH YPOBEHB;

30 Ot 4gero 3aBucUT paboTa BbIXOAA METAIIOB?

TOJIBKO OT POjia MPOBOJHUKA
OT KOHILIEHTPaLUH JIEKTPOHOB;
OT JIMHEUHBIX Pa3MEpOB;
OT TEMIIEPATyPHI;
® o1 XMMUYECKO IPUPOIBI M YUCTOTHI UX HOBEPXHOCTH;

31 Benpo 3amoiHeHO BOIOH, MOIBEIIEHO Ha JIIMHOW BepeBke u coBepiaeT cBoOoaHbIe konebanus. B ero
JHE ecTh HeOombIoe oTBepcTHe. kak namenurcs nepuon konedanust mo Mepe BoITekaHus BOsbI?

HC UBMCHUTCA
YBEINYHNBACTCH
CHa4daJla yMCHbIIACTCA, a 3aTCM YBCIIMYNUBACTCA
YMCHBIIACTCA
® cpavama YBEJIMYUBACTCH, 3aTEM YMEHBIIACTCA

32 HazoBure ocHoBHO# npu3Hak konebarensHOTO qBUKECHUS?

HET BEPHOTO OTBETA
Ha0JI01aeMOCTh BO BHEIIIHEH cpejie

® [OBTOPAEMOCTE (MEPUOAUYHOCTE)
HE3aBHCHUMOCTH OT BO3JEHCTBUS CHJIBI.
3aBUCHMOCTbH IEpHO/Ia KOJICOaHHH OT CHIIBI TSKECTH

33 Uro takoe ammnutyna?

HET BEpPHOIO OTBETA
CMEIIEHNE KOJIEOMOLIHeCs TOUKH OT IOJIOKEHHUS PABHOBECHS

® HauGosblice OTKIOHEHHE KOJIEOIFOLIEHCS TOYKH OT €€ MOJIOKEHHUS. PaBHOBECHS
YHUCJIO MOJHBIX KoJIeOAHNUH B €AMHUILY BPEMEHH.
Ty Th, TPOWICHHBIH KOJIEOIFOIIMNMCS TEJIOM 3a OJTHO KoyleOaHue

34 kakoe BbIpakeHHE COOTBETCTBYET 3HAYCHHUIO aMITUTYAbI yckoperus rapmonndeckux konebanuii?

AT*
Agof

35 kakoe u3 HIDKecIeqyONMX BhICKa3bIBaHUH CIIPAaBEATUBO 111 akTHBHOTO CONPOTUBIICHHUS B IIETIN
nepemeHHoro Toka? 1. BeIAeNsIeTCs TEIUI0TA, 2. orpaHnnyuBaet auekTpudeckuii Tok, 3. 3aBUCHUT OT 4acTOTHI 4.
Enununa uzmepenus 1 Owm,

1234
234
® 124
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1,2
1,34

36 kakoe u3 HIDKEcHeMYyIONMX BhICKa3bIBaHUH cIIpaBeAsTuBO it eMkocTHOTO (MHIYKTHBHOTO)
COTIPOTHUBJICHUS B IIEIK TTepeMeHHOoTo Toka? 1. BBIACIsIeTCS TeIUoTa, 2. orpannyuBaet sekrpuaeckwnii Tok,
3. enununa usmepenus 1 Om, 4. 3aBUCUT OT YaCTOThI

14
1,34

® 234
12,4
1234

37 AmmuTyna BeIHYKJICHHBIX rapMoHndecknx konebanuii mpu pe3oHaHce onmpenemnseTcs Caeayoen
bopMmyIoii:

W b

o gfal 28
P

Pes r—mg—zﬁg

VI
Hed ﬁ I'—ml:?—ﬁg

Y
2 el - g
P

eI T w
Sad + 2.8

38 JIuddepennmansHoe ypaBHEHHE CBOOOIHBIX 3aTyxatonux konebanuii UMeeT BHI:

W xfdt? + B dxfd) +aiz=10
wkfdt + 28+ @, 2t =0
Wixfdtt + Bx4+ el x=0

Qi xfdt® +2 8ldxfdt) +@ix=0

Wixfdtt v @i x=10
39 Mexannueckas sneprust koneonrornieiicss MaTepuanibHON TOUKH OTpenes- sieTcs ciaeayromen Gopmynoun:

o= Asin *(@t+ @)

S=kAlf

o= Acos®* (@t + @)
o= kA

o=kl AP

40 HuddepennnanbHoe ypaBHEHHE CBOOOTHBIX HE3aTyXalImuX konebaHuii uMeeT BUI;

wifdi+af ¥ =0
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drfdi+@l x=0
wrjdi + @, xt =0
L?gx,.-'{r:iﬁg +ag x=0

Wixfdtt — @l k=10

41 BreiHyX1eHHBIE KoneOaHus OCYyIIECTBIISIOTCS 3a CUET. ..

CHW)KEHUS CUJI TPEHHS B CUCTEME
IepBOHAYaJbHO 3aMlAaCEHHOM KNHETUYECKOW IHEPTHUH;
IIepBOHAYaJIbHO 3aMIAaCEHHOM MOTEHIIUAIbHON YHEPTUH;

®  BO3IEHCTBHA NEPUOANYECKH H3MEHAIONIENCS BHEIIHEN CUIIB;
CJIOKEHHS BHEIITHUX CHIT,

42 At=10 c amruntyna konebanuit ymenpmmiiace B € pas. Haitnure koaddurment 3atyxanus stux
konebanuii.

43 Pa3HOCTb MOTEHIIMAJIOB, 00YCIOBIEHHAs pa3inyueM padoT Beixoaa konTakTHpyromux MeTamios,
Ha3bIBACTCS

TEPMOMNOTEHIIHATIOM
MOBEPXHOCTHBIM CKauYKOM MOTEHIINANA;

® pHeniHEl KOHTAKTHOW PA3HOCTHIO MIOTEHIHATIOB;
BHYTPEHHEHN KOHTAKTHOM Pa3HOCThIO IOTEHIUAIOB;
MOTEHIHAJIOM CJIOS;

44 Pabota BBIXO/1a IPU TEPMOAIIEKTPOHHON IMUCCUH ompeenseTcs BelpaxxkeHueMm: Wo — sHeprus snektpona
B Bakyyme , F —yposenp @epmu

D=—0-1

i
SEEIS RIS

o

'? SIS
[
| 3
)
Sl

45 TloBepxHocTHBIH ckayok moTeHIMaNa onpeaensercs mo Gopmyre:
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46 Ilo kakoit popmyne onpenensiercss BHemHsAs konTakTHas pa3HOCTh TOTCHIIMAIOB?

B A, -4
) EE _Eﬁ
AE‘F1+J'},‘F2

Ag

Ag=

47 Tlo kakoit ¢popmyne Beramcisercs terio [lensrbe? I — cua Toka, U — Hanpsbkenue, R — conpoTusienue,
t- Bpems, [1 —koadpdunuent [lensroe.

UE
sl
v =IUt

Uz
TR
=L LIt
VTI =I1It

48 TlenbThe OOHAPYKWUI, YTO MpU poxoxkaeHuu snekrpudeckoro Toka uepes konrakT nByx pasnuyHbIX
pOBOIHUKOB

H3MCHSCTCS NX XUMHYUCCKUN COCTaB,
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UMCIOIINX 3aIT0JTHCHHBIN QJICKTpOHaAMHU BHGPFCTI/I‘IGCKI/Iﬁ YPOBCHB U PA3JIMIHYI0 TEMIICPATYPY BO3HUKACT
TCPMOJICKTPOABHIKYIIIasl CUJIa

® B 3aBHCHMOCTH OT €TI0 HallpaBJICHUS ITIOMUMO }I)I(O}’JTBBOﬁ TCIIOTHI BBIACIACTCS UK ITOITIOMACTCA JOIIOJHUTCIIbHAA
TCIJIOTA

HHUYECTO HEC ITPOUCXOAUT
HEPABHOMCPHO HArpeThIX JOJLKHO IPOUCXOAUTH JOTIOJHUTEIbHOC BEIACIICHUEC (HOFJ'IOHIGHI/IB) TCILJIOTHI,

49 Kpyroeag 4acToTa @ 3aTYXAHLIX K0Je0aHINT CBA3aHA ¢ COGCTBeHHOIT

KPYTOBOI 4acTOTOM &, KOJedaHHIT CHCTeMBI CIeayIoIer] Gopnry o

.,2_2{?][?_,52

£
I

50 BpIHy&TeHHBIE KOJIeGaHIIS OITICBIE AT CA TH({ep eHITIaIbHBIM V] ABHEHHeM
0,4dx/de? +048cx/dt +1,6x = 08sin @f. TIpH KaK0il UacTOTe BHEIIHe 1 CIIbI 6y1eT

HaOE0IATHCS Pe3OHAHC?

L5 fdetel

w0507 pad
= 03¢ pad
2181 - pad
o 09270 - pad

51 Mgy ep eHIpIATBHOE VpaBHEHIE 32 TY XA K0JIed AHITT HMeeT BH
05d%x/de? +0,25dc/dt + 8x= 0. OnpeJesmITe KPyToBYEO YA CTOTY YTHX
KoUTed aHInt.

~ 10671 pas
w0207 pag
Q4:7 pan
w087 pad
w0207 pas

52 Ipa 0qHOKOr0 HAI ABJIEHHBIX K0Ie0aHIA 3a0aHE] VP ABHEHIIAMI:
x = 3coshif + 0,040), x, = 5cossf+ 0,147r) HafmIme aMILTIITY Oy

Pe3VIIETHPYHOIIET O KoJTedaHIA.

23,61
10,33
727
15,13
® 533

10/119



05.05.2017
53 HpHTeMHBIMIL TAMIIAMII HA3BIB A TCA JEOMIHE CIIeHTHBIe TTAMITBI, TAIIe
JTEIHHOBOJHOE 0 VBT (i101eToR oe IEyeHIze. Mak cHnvyM H3 Ty e HIA

'31)II'I'E"I'+-II-IIIII"I JIAMIIEI COOTEETCTEYeT JTHTHE BEOJIHEI 31SvvE, 2 IIepIIomg-

10,5107 cexc OnpeJe TE CKOp 0CTE JAHHOL 0 37TV eHIA

. 10% Ragfe
107 Jaefe
0.10° knafe
10° kagfe
10% kaefe

r

L

L

54 MaTtepHaTbHAS TOMKA COBEPIIAST FAPMOHITIe CKHe KoTeSa s ¢ 1A cToTol

V= 5000, 1 anMIImTy ol A=0,02 oM. Orp eqe/IHTE MAaK CHMABHOe 3HAa'e-
HIIE VCKOPEeHIA &, TOIKIH HA IIYTH 0T ee Kp afHer 0 MoJI0:KeHIa 00 [MOI0GKeHIA

P ABHOE eCI1d.

5 C‘M}"ICE
La- 107 c;w’cz
Le 107 cmfcj
2.10° cagfe?

L6 10° CM}"ICE

55 MaTtepHaTbHAS TOMKA COBEPIIAeT FAPMOHITe CKHe KoTefaHHs ¢ 1A cToTol

V= 5000, 1 anirmITy goil A=0,02 ov. OrIp eqe/IHTE Mak CHMATBHOe 3Ha'de-
HIle CKOpOCTH 4 TOMKH HA [IVTH 0T ee KpafHero rojIok eHig 0 [0J10EeHHA

P AEHOE eCI14.

83 cm/c
® 63 cm/c
58 cm/c
35 em/c
72 cM/c

56 MaTepHaTbHAA TOMKA COBEPIIAST FAPMOHITE CKHe KoedaHIA BI0Ib 0CH
OX cneprogoM T 1 anIIrmITy 8o Xg . 32 KaKoe Bp eMA, CUITAA 0T Hadasla
JOBIDKEHIIA, OHA [P Ofi1eT paccToarie S = ¥, . HauampHag dasza o = /2.

T/10
T/8
T/2

T/6
® T/4
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57 MaTepHaIbHAA TOMKA COBEPIIAST FAPMOHITIE CKHe KoedaHIHA BI0Ib 0CH
OX cneprogom T 1 anormaTy 8o Xg . 3a KakKoe Bp eMdA, CUITAA 0T Hadalla

JBIDKEHIIA, 0HA [P OFOeT paccToAdme S = 4 . HauambHag daza @ = 0.

T/6
T/8
T/10
T/2
® T/4

58 MaTepHaTbHAA TOMKA COBEPIIAST FAPMOHITIE CKHe KoledaHIA BI0Ib 0CH
OX cneprogoM T 1 anIIrmITy 8o Xg . 32 KaKoe Bp eMA, CUITAA 0T Hadasla

JEIDKEHIIA, OHA [P 0f10eT paccTogHie 5 = %, /2. HauaneHaa asza @ = 7/2.

T/5
T/8
® T/6
T/4
T/10

59 MaTepHaIbHAA TOMKA COBEPIIAST FAPMOHITIE CKHe KoledaHIA BI0Ib 0CH
OX cneprogoM T o anIImITy 30 Xg . 32 KaKoe Bp eMA, CUHTAA 0T Ha1a 1A

JEIDKEHIIA, OHA P Of11eT paccToArme S = X, /2. HauanbHas daza a, = 0.

T/8
T/5
® T/12
T/15
T/10

60 Tea omHHAKOED HAIPAE JIEHHBIX FapMOHIM eCKHY KoedaHHA ¢ 0IHAK 0B O YacTOTOH ¢
AMILTIITY3anI A =3 M I Az=5 cM (KJIAJBIB AT CA B 0JHO FapMOHIF ecKoe KoredaHiIe ¢
pasHOCTEEG a3z Ag=m4. OnpeqemITe aMILTITYVY P e3VIIBLTHp VIOIIIeT0 KolledaHIIga

9,56 cMm
743 cm
11,32 c™m
® 533c¢cMm
13,82 c™m

61 MaTepHanbHAA TOUMKA COBEPIIAET IAPMOHITecKHe KOTe5aHIIA ¢ 1A cTOToi

v = 5007 , M aMIUmrTy,aoit A=0,02 cv. Onp eqermTs cpeJHIe SHATEHHA VcKop e — (4~

TO'KIT Ha ITYVTII OT e K] AfTHeT 0 IT0JI0GKeHIIA A0 IMTOTIGKEHITT PaBHOE e CITA
La-10° m-atjr’r:2
o107 cagfe?
o107 saefe”
L5107 CM}"ICE

:3- 10° cMJr’cg
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62 OcHOBHOI MPUYNHON BO3ZHUKHOBEHUS yTOBOTO pa3psiia SIBISCTCS ...

BBICOKOE HaIPsDKEHHE Ha DIIEKTPOJIaxX
dorosrpdpexr

TEPMODJICKTPOHHAS IMHUCCHS

HET BEpHOTO OTBETA

0COOEHHOCTH CTPOEHHS IEKTPOIOB

63 Uto ompenensieT BHICOTY 3Byka?

4acToTa
¢aza
aMILUIUTYZA
CKOPOCTh
MHTEHCHUBHOCTb

64 Yto ompenenser MOIIHOCTH 3Byka?

HHTEHCHUBHOCTh
¢aza

CKOPOCTh
Hepuo
4acrora

65 kakas Bonna siBnsieTcst 3sykom?

[IpononbHas
[osipuzoBanHas
DneKTpOMarHuTHas
Crostuas
[lonepeunas

66 kak 3aBucut yactora rapmonndeckux konebanuii ot BpemeHu?

JIMHEHHO

MIPONOPLUHUATIbHO KBaJpaTHOMY KOPHIO
00paTHO MPOMOPIHAIHHO,
KBaJIpaTHUYHO,

HE 3aBHCHT,

67 CpaBHute yacToThl konebanuit konebarenbHbIX KOHTYpOB
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68 CpolicTBO 3BykoBBIX BOJIH (BOJIH akycTrueckoro auamna3zoHa)

HET BEpHOTO OTBETA

HOJIIPU3ALIHS

TEKy4eCTh

TEIIONPOBOJHOCTb
® orpaxenue

69 MarepuanbsHas Touka coepiaet rapmonudeckue konedanus ¢ nepuonom T=0.4 cek. Onpenenuts
YacTOTY U3MEHEHUs ero knHetndeckoi SHeprum.

50 '
® 25Tq
100Tg
20T
40T’

70 MarepuanbsHas Touka coBepiaet rapmonndeckue konebanus ¢ wactoroit v=25 I't. OnpeneauTs 4acToTy
U3MEHEHUS €T0 MOTEHIIMATBLHON SHEPTUH.

25T
® 50T
100 I'a
75T
4T

71 Tlo kakoii hpopmyne onpenensiercst uactora koebanuii B konedarenpsHoM koHTYype ¢ akTHBHBIM
conpotuBieHueM R, naaykrtusHocTsio L u emkoctsio C?

RE
412

L oo
= {E)—

72 Yto HA3BIBAIOT JJIUHOU BOIHEI?

COBOKYTIHOCTB IIOCKOCTEH, MapaieIbHBIX IPYT APYTY.

® paccrosHAe MEKIY ABYMS OJIMKAWIEMH TOYKAMH CPEJIbl, B KOTOPBIX PasHOCTh (a3 KaneGaHuii paBHa 27.
BEKTOP 10 MOJYJIIO PaBHBII BOJIHOBOMY YHCITy, M HallpaBJIEHHBIH BAOJb Ty4a B pacCMaTPUBAEMOMN TOUKE CPEJIbI.
YHCII0, KOTOPOE MOKA3bIBAIOT KAKOE KOMYECTBO JUIHH YKIAABIBACTCS B OTPE30K 27.
TEOMETPHUIECKOE TECTO TOUEK, B KOTOPHIX (ha3a KoeOaHUi MMEeT OJTHO O TOXKE 3HaUCHHE.

73 YTo HA3BLIBAIOT BOJTHOBLIM YHCJIOM?

COBOKYIIHOCTb IUIOCKOCTEH, MapaiiebHbIX IPYT APYTY.

TeOMETPHUIECKOE TECTO TOUEK, B KOTOPHIX (ha3a KoeOaHUi IMEST OJTHO O TOXKE 3HAYCHHE

PacCTOSHIE MEXIy IBYMs OJMKaWIINMH TOYKaMH CPEIBI, B KOTOPHIX Pa3sHOCTh (a3 kojeOaHuil paBHa 21

BEKTOP 10 MOJYJIIO PaBHBIH BOJIHOBOMY YHCIIy, M HAIIPABJICHHBIH BIOJIb Jy4a B pACCMAaTPHBAEMOMN TOYKE CPEIIBI.
®  yuCI0, KOTOPOE MOKA3BIBAIOT KAKOE KOJIMYECTBO [UIMH yKIAABIBAETCS B OTPE30K 27
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74 YTo Ha3bIBAIOT BOJIHOBBIM BekTOpOM?

COBOKYITHOCTb IJIOCKO CTEM, MapauiebHbIX APYT APYTY.
pacCcTOsSHIE MEXy ABYMs O KaHIINMK TOYKaMH CPEIBl, B KOTOPHIX Pa3sHOCTH (a3 kojaeOaHwmii paBHa 21
® BekTOp MO MOAYIO PaBHBII BOIHOBOMY YHCITY, M HAIIPABIECHHBIN BIOJIb JIyYa B pACCMATPUBAEMON TOUKE CPEIBI.
YHUCJIO, KOTOPOE MOKA3bIBAIOT KAKOE KOJMYECTBO JJIMH YKIAJABIBAETCS B OTPE30K 27.
TeOMETPHUYECKOE TECTO TOUEK, B KOTOPHIX (ha3a KoseOaHUi IMEeT OTHO O TOXKE 3HAYCHHE

75 Cuna toka, onpenensiemas BoipaxkeHueM I=¢/(R+r), coorBeTcTByerT:
3aTpYAHAKOCh OTBETUTH
® saxony Oma
3akony Kynona
3aKOHY COXPAaHCHHUSA IJICKTPUICCKOTIO 3apsiaa

3aKOHY 3JI€K1“pOMaFHPITH0171 WHAYKOUN

76 Tlo kakoii hopmyne orpenensieTcsi 3aBUCUMOCTh aMILTUTY/IbI 3aTyXatomux konebanuii 0T BpeMeHH?
=@+ St
a(t) = a,e” P

a(t) = a e @™
u.(f} = dy

zz(t) =gt
a(t) = aDeﬁT

77 kakoit u3 rpadgukoB cOOTBETCTBYET 3aBUCMMOCTH aMILTUTYAbI TapMoHndeckux komebanuii oT BpeMeHH?

A
—FT
&
e
T
A
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T

78 Tlo kakoii hopmyne omnpenensiercs: npuBeAeHHas JuHa pusnueckoro masitauka?

il
gl
[ )
e
mé
2
08T
Ax’
o= |
Fif
7_me
T

79 Tlo kakoii hopmyne onpenensiercst mepuos konedbanwmii pusnueckoro masitauka?

Jo
T=2mr |—
mg
T =2m./mgl
[
=27 |—
mek
r'=2x E
&
T - 25 [T
oF

80 ¥V nByx rapmonnueckux konedanuii onnaakoBoro HampasieHus ¢ aMmmiutygamMu A1=3 cm u A2=5cm
9acToThl oAHakoBBI, a pasHOCTh a3z ¢p=60°. OnpenenuTs aMIUTUTYLy pe3ylbTupytomero konebanus.

3cm
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[ ]

8 cm
2 cm
7 c™m
5cm

81 Yemy paBHO BHEIIHEE COMPOTUBIICHUE MPU pa3pbIBE Hemu?

OyaeT CTpeMUTHCS K MUHUMAJIBEHOMY 3HA4€HHIO
OyIeT CTpeMUTHCS K HyJIO

CTPEMHTCS K OECKOHEUHO CTH

OyZeT CTPEeMUTHCS K eMHULE

OyneT cTpeMuThCs K 3(hPEeKTHBHOMY 3HAYCHHIO

82 UYro Ha3bIBaeTCs yAEIbHOM TEMI0BOM MOILTHOCTHIO Toka?

KOJIMYECTBO TEIUIOTHI, BBIICISIONIEECs 3a AMHULLY BpEMEHH B €IUHUIIE 00beMa IPOBOJIHUKA;

BEJMYUHY 00paTHOI MOIIHOCTH TOKA;

BeJMYMHY 00paTHYIO yIeIbHOMY CONPOTHBIICHHUIO;

KOJIMYECTBO TEIJIOTHI, BBIAEIHIONIEECS C €AUHULBI IJIOLIaAU IOBEPXHOCTH IPOBOAHMUKA 34 €IUHULY BPEMEHH;

paboTy coBeplIaeMyI0 TOKOM 3a €UHHUILY BPEMEHU

83 kakas pusnueckas Bennunna onpenensercs seipaxkeaneM AD/R (R — conporusnenue karymkn, AD-
M3MEHEHUE MarHUTHOTO 1oToka, mpoHu3biBaromiero karymky)?

CKOPOCTb U3MEHEHHMSI CHJIBI TOKa
MHIYKIUS MATHUTHOTO TOJIS

CHJIa TOKa

3apsij, IPOTEKAIOUINIT Yepe3 KaTyIIKy
OJC ungyxuuu

84 kakas pusmnueckas Bennunna onpenensercs eipaxkenueM (2WL)1/2 (L- uanyktuBHocTs, W- sHEprus
MarHUTHOTO TOJIs)?

AJICKTPHUYECKUAN 3apsiT
COTNPOTHUBJICHUE

cHJIa TOKa
HaIpsDKeHUE
MarHUTHBIA MOTOK

85 kontyp c miomiansio B 30 cM? HaXOIUTCS B OHOPOAHOM MarHuTHOM mnosie ¢ uaaykuueit 0,04 Tn. Yron
Mexay Bekropom nnaykiuu u HopMaibio k moBepxHocTt koHtypa pasen 60°. OnpenenuTe MarHUTHBIN
notok gepes kontyp. cos60°=0,5.

45 mxB0O
30 mxB6
50 mxB6
75 MxB6
60 MxB6

86 MaruutHsblil noTok, npoHusbiBaroluil 3aMKkHyThIN kKOoHTYp, u3mensercs no 3akony ®=do sin wt. kakosa
3aBUCUMOCTD aMIutuTyaHoro 3HaueHus DJIC nnayknuu ot nukandeckoit yacToTe1?

HEeJIMHEHHAs
JIMHEIHHAS
KBaJIpaTU4yHas
JKCIIOHEHIIMaIbHAs
HE 3aBUCHT
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87 Ha pucynke n3obpaxena snekrpuueckas nens. Uto nmpousoiinet ¢ mamnodkamu mociie 3amblkaHus
kroua K?

1] 4

JIAMIIBI HE 3aT0PSTCS
Caauana 3aropurcs namnouka JI1, morom JI2

® (Cuavana 3aropurcs Jammouka JI12, morom JI1
DIeKTPOHBI JEHCTBOBATE APYT HA Apyra He OyAyT
O0e TaMIIOYKH 3aTOPATCS OJTHOBPEMEHHO

88 Tlo kakoit hopmyne Beruncisiercs 2./1.C. camounmykimm?

g
dg
£=—L@
di

-

e=—1—
dt

89 Ilo kakotii hopmyse Beraucisercs HAyKTHBHOCTD karymiku?

NS
o 2
L:mﬁ
£
E:‘u—f
Hy VS
J_F,:‘u_ﬂlg
N
L:ﬁnL
NS

90 ITo kakoii popmysie BEIUHUCIIACTCS HHTEHCUBHOCTh MarHUTHOTO OIS BHYTpH katymiku naaykTuBHOCTH?
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91 Tlo kakoii popmyse Beraucisercst conpoTuBiieHne karymku HHIyKTUBHOCTH B 1IETIH TTEPEMEHHOTO Toka
kpyroBoii yactoroi ®?

. _1
' wec
hc=mc
fxc=mL
1
R, =—
ol
I
R.= ;

92 Tlo kakoii (hopmyIie BEIYMCISETCS SHEPTHsS. MATHUTHOTO 110J1s17

W= LC
o = 1 [42

W=Ii/L
W=Li2
W=CU/2

93 Vkaxwurte BeIpakeHHE, ONPEICIISIONINI MarHUTHBIH 1OTOK.

IBsina
1Bs
Bssin a
® Bscosa
IBl cos a

94 Vkaxure ocHOBHOH 3akoH anekTpoMarHUTHON MHAYKIIHMH.

_1do

E___
D gt
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E= @d—@
dt

£= J‘@Edr

G'Z_r@df

¢ dd
E= ———
dt

95 VYkaxwure hopMyay MarHUTHOTO IMOTOKA.
» = I B ds
pif

D=¢g,E
i=AE
Jo

= =—divj
ot /

r —_

B=pygf

96 UtoObI pr HEM3MEHHOM 3HAYECHHUH CHJIBI TOKa B KOHTYpe SHEpTHsi MAarHUTHOTO TIOJISI YMEHbIITUIach B 4
pa3a, HHIYKTUBHOCTh HYXHO:

YMEHBILIUTS B 8 pa3
yBeIM4UTh B 16 pa3
YBEIMYUTH B 4 pa3a
YMEHBIINUTH B 2 paza
® ymenbmuTh B 4 pasa

97 Yto Ha3wpiBaeTCs A1ekTpOMarHuTHOM BOJTHOM?

pacnpocTpaHeHHe B Cpe/ie MEXaHH4YEeCKUX KOJIeOaHuM.
BOJIHEI 00y CIIOBICHHBIE ABIXEHHEM MaTepUaIbHOM TOUKHY,
IIPOAOJIEHBIC BOJIHEI B OTIPEIeIICHHOM HaIlpaBJICHHUM;

® pacnpocrpaHeHre B Cpeie SNEKTPOMarHUTHBIX MOJIeH
N0OBIe ONEPEYHbIE BOJHBL

98 Ykaxure hopMyiy, orpenestonlyro HHIyKIuo MarHUTHOTO TTOJIS.

45 M a7

4 r3
.1 Jde
dp=_—_ """

dmuy ¥
45 =t st

47 rg
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d§=K—JldfrJ
;

. Jdf

t'i‘B - 'H—D—E
47 F

99 Vkaxwure cBsi3b MeXIy BekTOpOM MarHUTHOM MHAYKIIMY 1 MHTEHCUBHOCTHIO MAarHUTHOTO TTOJISI.

P -
B=egg H

y =
B= ptH

~ J
B: /uﬂ

2R

E;:Z —
B=zH

100 ITpunnun padotsl kakoro yctpoiicTBa OCHOBaH Ha BIUSHHUM dieKTpoMarHuTHON uHAykimn?

9IIEKTPOCKOTIA
TOJIy IPOBOTHUKOBOTO JIHO/IA
peocrara
BaKyyMHOTO JTHO/Ia

® rpancdopmaropa

101 Tlo kakoti opmyrne onpenensercsi CONPOTHBICHHUE LIETIH MIEPEMEHHOT0 Toka, cocTosen nu3
unayktusHoctu (L) u konaencaropa (C), coenMHEHHBIX TOCIEA0BATENHEHO?

1
E=
WLC
1
R=./—
C
® 1
R=oL-—
wc
1
R=0oL+—
0]
1
R=—+1owc
oL

102 Tlo kakoti popmyse onpenessieTcs COMpOTHBICHHE KOHIeHcaTopa B IIEMU MePEeMEHHOTO Toka ¢ 4acTOTOM
o?
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E. =ac
w, =0l
1
R, ,=——
ol
® 1
R, =
wc

103 Yeit onbIT cTan skcrepuMeHTaNbHBIM 1oka3aTebCTBOM TOTO, YTO HOHBI B METaJIaX HE y4acTBYIOT B
nepeHoce anekrpuuectra?

onslT apanes

® onwiT Pukke;
onbIT Ilananekcu;
onbIT MaHaenpImrama;
onbIT ToMCOHA;

104 Cormacno kakomy 3akoHy HUTB 35ekTpoaMITbl CHIIBHO HAarpeBaeTcs, a MOABOSAIINE TTPOBOAA OCTAOTCS
XOJIOOHBIMA?

TomcoHa

® [xoyns-Jlenna
Jlenua
Oma
Bunemana-®Opanna

105 Cornacuo kakomy 3akoHy HUTB arekTpoaMIibl HarpeBaeTcs, a MOABOASAIIKNE MPOBOIa OCTAIOTCS
XOJIOOHBIMHU?

3aKOHY TPeX BTOPBIX
® zaxony JIxoyns-JIenma
3akony Joynsa-ToMcoHa
3axoHy boilna-Mapuorra
3akoHy Bunemana-®panna

106 kakoe BrIpakeHHE COOTBETCTBYET 3HAYCHHIO aMILIUTYIbl kKuHeTrnaeckoi sneprun rapmonnyecknx
kone6anuii?

—may A
2
e
2

2 wiA?
2
kA
im Zrikg
3 2

107 kakoe u3 HIDKECTENYIONINX SBISETCS YpaBHEHUEM CBOOOIHBIX konmebanwmii?
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:F:—kx
d’x dx
—+ 20—+ @ x=f_ cosal
7 ﬁﬂ,I ahx = f,
d’x dx
—+20—+ax=0
dat’ ﬁdr %
o, ;
d_szr x=0
dt
Fo2P

ot

108 Ompenenuts nepuoxa rapmonnueckux konedanuii ¢ yactoroii 25 I'm.

1 cex
25 cek
® 0,04 cex
0,4 cex
0,2 cex

109 Onpenenuts yactoTy rapmonnyeckux konebanuii ¢ nepuogom T=0.2 cek.

2I'g
4TI’
20T
50"
® 5T

110 ¥V aByx rapmonuveckux konebanuit oqunakoBoro HampasieHus ¢ amuutyaamMu A1=3 cm u A2=5 cm
nepuoabl oguHakoBsl, a pa3HoCcTh da3 e=180°. OnpenenuTs aMILTUTYLy pe3yasTupyromero konedanus.

S5cMm
® 2cm
7 cMm
8 cMm
3cMm

111 Yro ucnons3yercs B kauecTBe pabodero BEmiecTBa B TEPMOMETPAX COMPOTUBICHUS?

CETHETOIEKTPHUKH;
METaJUIbL;

® [oMyNPOBONHKKHY;
CBEPXIIPOBOHUKY;
JIUDNEKTPUKH

112 Yemy OyneT cTpeMUTHCSI BHEIIIHEE CONPOTHUBIICHHE 1ienH ipu kopotkom 3ambikannu?

K CITUHHALIS
CTPEMHTCS K OECKOHEYHOCTH.
K HanoOopIeMy 3(GGheKTHBHOMY 3HAUESHUIO
® xuymo
K MHHUMaJIbHOMY 3Ha4€HHIO
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113 Ilepen BeprukanpHO mocTaBieHHBIM MI0ckum 3epkanom ctout yenosek. kak nsmenurcs paccrosiaue
Mexay yenoBekom u ero uzoOpaxkenuem, ecnu yenosek ynamurcs ot mockocru 3epkana Ha 2 m.?

HET MPaBUILHOTO OTBETA
HE U3MCHUTCS
yBeIMUHUTCS Ha 1 M

® ypemmuures Ha 4 M

YBEJIMYUTCS HA 2 M

114 Yron mageHust cBeToBOro Jiyya paBeH 20 rpaaycoB. UeMy paBeH yroi MeXy NaJaloliuM U OTPaKEHHBIM
ayyamu?

® 40 rpamycos
140 rpagycos
20 rpaxycoB
10 rpanycos
70 rpamgycoB

115 Onruueckas cuna muH3bI paBHA 2 AnTp. Yemy paBHO dokycHoe paccTossHUE ATOW JTUH3BI?

2m

0,5 cm

2 cMm
® 05Mm

HET MPaBUJIILHOTO OTBETA

116 C noMomibro coOuparoiei JIMH3bI OTYYIIA H300paxkeHne cBetsieiics Touku. Yemy paBHo gokycHoe
paccrostHue TUH3BI, eciu d=0,5M, f=2m?

HET NPaBUIbHOTO OTBETA
2,5Mm

® 04m
1,5m
0,5M

117 IIpunekoropom 3Ha4eHUH a yIyia MaJACHUS JIyda CBETa HA TPAHUILY pa3zelia IBYX Cpell OTHOIIECHUE
CHHYcCa yIJia aieHus Kk cuHycCy yria npeaoMieHus paBHO n. YeMy paHO 3TO OTHOILIEHUE MPU YBETUYCHUH
yIila najieHus B 2 pasa?

®
\2n
n/2
2n

HET MPaBUJIBHOTO OTBETA

118 kak m3meHHTCS yrosl MeXy NaJaroliuM U OTPa)KEHHBIM JIy4aMU CBETa, €CJIM YIoJl MaeHHs
yMmeHbInTes Ha 10 pagycos ?

® ymenbmures Ha 20 TpagycoB
YMEHBIIUTCS Ha 5 TPagycoB
HET NPaBHILHOTO OTBETA
HE U3MEHUTCS

ymeHbmuTca Ha 10 rpanycos

119 kak u3meHUTCS OCBEIIEHHOCTh MMOBEPXHOCTH, MEPIIEHIUKYISIPHON JTydyaM CBETa OT TOYEYHOTO
uctouHuka, Mpu yBeTUUCHUN PACCTOSIHUS OT ucTouHunka B 2 paza?

® ymenbmmuTes B 4 pasa

HC UBMCHHUTCA
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yBEIUUUTCS B 2 pasa
yBenmuHTCs B 4 paza
YMEHBIIUTCS B 2 pa3a

120 Bennunna, o6parHas GpokycHOMY pacCTOSHUIO Ha3bIBACTCS:

paspemiaroniel ciocoOHOCTHIO JMH3HI;
pasperiaronieil CUIoM JIMH3bI;
JIMTHEHHBIM YBEJIMUEHUEM JIMH3BI;

® onruueckoil cUOil IMH3HI

paccTosHIEeM HaWIy YIIeTO 3pCHHUS;
121 Pa3pemaromieii cioco6HOCTRIO MEkpockona Ha3bIBaeTCs:

YBEIMYEHUIO OKYJIIpa ;
BeJMYHUHA, 00paTHast GOKYCHOMY PacCTOSHUIO;
BeJIMYMHA, 00paTHas yBEIMICHHIO MUKPOCKOTIA;

® gemunHa, 0OpaTHAS HANMEHBIIEMY Pa3pelacMoOMy PacCTOSHHIO;

YBCJIIMYCHUIO MUKPOCKOIIa;
122 Ontuueckas cuna nusmepsiercs B:

CBEYax |
MeTpax;
panuaHax;
JIKOYIISIX ;

® juonTpusx;

123 Ve emrieHme o6beKTHEA MUKPocKOIT I'g=100. & 0Ky cHOe p accToaHIe

OKYJAp A paBHO [, = 10ca, paccToAHIIe HAILTY HIIeT 0 SHASMeHIIA &, = 250 .

HaitrH VB eTIT eHIe MUK OCK 0IIA.

150
100
® 250
200
300

124 Onpenenuth yBenuueHue aymnbl ¢ hokycHbM pacctosiauem 0,125 m.

® 2
5
25
8
10

125 Bomnokonnas ontuka ocHOBaHa Ha ABJIEHUMU. ..

paccesHus ;
JIBOMHOTO JIy UeTIpeJIOMIICHHS;
® [OJHOTO BHYTPEHHOTO OTPaXKEHUS ;

dorospdekra;
MOJIPU3ALINY;

126 Ilpenen paspemenus mukpockona paseH...

MIPOM3BEICHUIO YBEIIMUCHHUS 00bEKTHBA HAa YBEIMUCHUE OKYILIPA;
OTHOIIICHUIO YHCIIOBOH arepTypsl K HOJOBHHE JITMHE BOJHBI CBETA;
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OTHOIICHHUIO YUCIIOBOM ariepTyphbl K AJIMHBI BOJIHBI CBETA,
®  OTHOLIEHUIO MOJIOBUHBI JJIMHBI BOJIHBI CBCTA K YHUCJIOBOM arepType;
TIPOU3BEACHUIO JJIMHBI BOJHBI, TOKA3aTEJIA IPCIIOMIICHUA CPEIBI,

127 Tlpenenom pazpemnienust Mukpockona Ha3zbIBaercs. . .

paccTosiHiE MEXAY MPEIMETOM U 00bEKTHBOM ;
HaNMEHbIIIEEe PACCTOSIHNE MEXTY (hOKycaMi 0OBEKTHBA U OKYJIIPa;
BeJMYMHA, paBHAsI HANMEHBIIEMY PACCTOSHUIO MEXIY IBYMS TOIKAMHI

® peymunHa, 00paTHAsI HAUMEHBLIEMY PACCTOSHUIO MEXIY ABYMs TOUKaMH
JUIMHA BOJIHBI CBETA, UCIIOJB3YEMOIl JIs1 OCBELICHUS 00BEKTa;

128 VYemuuenune mukpockormna paBHo...

OTHOIIICHHNE PACCTOSIHUS HAIIIYYIIEeTO 3pCHUS K POKYCHOMY pac-
OTHOIICHUIO (JOKYCHOTO PacCTOSHUS 00BEKTHBA K (POKYCHOMY pac -
OTHOIMICHUIO (POKYyCHOTO PacCTOSHUSA OKyJIpa K (GoKy CHOMY

®  OTHOUIEHHIO IPOU3BEICHHS OTITHYECKOM JIIMHBI TyOyca Ha pacCTOsHHIE
OTHOIIICHUIO IPOU3BeICHUS (POKYCHBIX PACCTOSHUH K IPOU3BEICHUIO

129 VYBennuenuem mukpockormna Ha3bIBaloT. . .

OTHOIIIEHNE yITIa 3pEHHs, [0 KOTOPHIM BHJIHO H300pakeHHE peaMeTa,
OTHOIIEHHE PACCTOSIHUSA OT IIa3a A0 MPEAMETa K PACCTOSIHUIO OT POTO-
OTHOIIEHHE pa3Mepa MpeaMeTa K pasMepy ero H300paxeHus;

® oTHOUIEHHE YIVIA 3PEHUS, 10l KOTOPBIM BUTHO H300paKeHUe mpeaMeTa
OTHOIIIEHNE yIIa 3pEHHs, IT0]] KOTOPHIM BHJIHO N300pakeHHE IpeaMeTa,

130 YBenuueHue JIyIbl paBHO. ..

OTHOIICHUIO PACCTOSHUS HAWIYYIIETO 3pEHUS K PACCTOSHHIO OT IIa3a JI0 NpeaAMeTa ;
OTHOIICHHUIO PACCTOSHHUSA OT INa3a JI0 IpeaMeTa K PaCCTOSHUIO HaWITydIIero 3peHus ;
OTHOIIIEHHUIO PACCTOSHHUSA OT INa3a 0 IpeaMeTa K (JoKyCHOMY pac CTOSIHUIO JIyIIBI;

®  OTHOLICHHIO PACCTOSIHUS HAMIIY YLICTO 3PEHUsI, K POKYCHOMY PACCTOSIHHUIO JIy IIbI;
OTHOIICHUIO (JOKYyCHOTO PACCTOSHHUS JIy bl K PACCTOSIHUIO HAMITYYIIETO 3P CHHUS;

131 YBenuueHueM JIynbl Ha3bIBAIOT.

OTHOUICHHE yIIa 3pEHUs, MO KOTOPBIM BUAHO M300pakeHre IpeaMeTa,
® oTHOUIEHHE PACCTOSIHUA OT OOBEIMHEHHOM Y3I0BON TOUKH IIasa 10
OTHOIIIEHUE pa3Mepa MpeIMeTa K pasMepy ero u300pakeHus,
OTHOIIIEHHUE yTIIa 3pEHUSI, TI0J] KOTOPBIM BUIHO M300paKeHHE peaMeTa
OTHOUICHHE yIIa 3pEHUs, MO KOTOPBIM BUAHO M300pakeHHe IpeaMeTa,

132 kakoii cusbl cBeta (B cpeiHeM) JOIDKHBI IPUMEHSTHCS JIAMITBI JJIs1 OCBELICHHUS ICHTPAJIbHBIX YITHII,
€CJIM HOpMa OCBEIIIEHHOCTH B 3TOM CiTy4ae coctasiser 15 nk; Beicora cTonboB 4m?

320 cB;
280 cB;
® 240 cs;
250 cB;
300 cs;

133 Cgeua HaxomuTCs Ha paccTossHUU 12cM oT ToHkO# cobupatomieit inH3bI ¢ PokycHbIM paccTosHueM 10
cM. Ha kakowm paccTossHumM OT TMH3EI Oy/IeT HaXOAUTCS U300paxeHue?

® 60cMm;
20 cM;
1,5Mm;
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1,2 ™m;
40 cm;

134 xpomaruueckast abepparusi 00ycIoBIeHA TEM, UTO. ..

JAJIMHBI BOJIH, COOTBETCTBYIOIIIHUC KPACHOMY CBETY, CUJIbHO IMOITIOIIAKOTCA

yacThb 0eJIoro cBeTa noromacTC s BEICCTBOM JIMH3bI,

TIOKa3aTeib P EJIOMIICHU BEIICCTBA JIMH3bI HE 3aBUCUT OT JJIMHBI BOJIHBI CBETA,
MOKa3aTeCJib MPCIIOMIICHH S BEUICCTBA JIMH3bI 3aBUCUT OT AJIMHBI BOJIHBI CBCTA,

JAJIMHBI BOJIH, COOTBETCTBYIOIIIUEC CUHEMY CBETY, CUJIbHO IMMOTIIOMAIOTCA BEIICCTBOM JIMH3BI,

135 Coepuueckas abeppanus 1uH3 00yCIOBIE€HA TEM, UTO. ..

nepudeprIecKie JIydH OJHO CTHIO MOTIOIMAIOTCS BEIIeCTBOM JIMH3HL;
LEHTpaJIbHBIC JIyYH P ENTOMIIIOTCS CHIbHEE, 4eM NepudepruiecKue;
LEHTpasbHbIE Iy9H OTPAXKAIOTCA U HE TIPOXOJAT Yepes JTUH3Y;
nepudepruIecKie JIydu IpeloMIIOTCA CHIbHEe, YeM IICHTPaIbHEIC,
nepudeprIecKie JIydn OTPaKaroTCs U He IPOXOAST depes JIMH3Y;

136 Otnomenue ckopoctu cBera B Bakyyme k ckopocTu cBeTa B cpejie Ha3bIBacTCI:

MOKa3aTesieM NP eJOMIICHHS 9TOH cpeibl
a0COJIFOTHBIM TTOKa3aTeeM IPENOMICHHS 3TOH Cpebl
MIOKa3aTesIeM M eJTOMICHUS

OTHOCHTEJILHBIM TI0Ka3aTeleM P eJIOMIICHHS

a0 COMOTHBIM MOKa3aTeNIeM ITPEJIOMIICHUS

137 3akoHsl pacnpocTpaHeHHsI CBETa B MPO3PAYHBIX Cpelax Ha OCHOBE MpencTaBieHuil o ceere kak o
COBOKYITHOCTH CBETOBBIX JIy4el U3Y4alOT B ......

¢busnke

TE€OMETPHUYECKOU ONITHKE
BOJIHOBOM OTITHKE
ONTHKE

TEOPpUU OTHOCUTCIIBHOCTHU

138 Tlpu nepexoaa cBeTa U3 MEHEE IUIOTHOU Cpe/ibl B OoJiee TUIOTHYIO, €0 JJIMHA BOJTHBI HAXOIUTCS 10

dbopmyie:

Ll

A=20/n
A=n2/ A0
A0=/n

A= (n-1)/ 1

139 MakcumanbHoe yBeandeHue, napaemMoe ontudeckium mukpockomnom, He MOKET TIPEBBINIATE, TPUMEPHO:

yBEJIMYEHHE MUKPOCKOIIa HEOTPAHHYCHHO
20000

2000

200

200000

140 ITpu mpoxoxxaeHnH cBeTa yepes miockomnapamiensHyro cTeKISSHHYIO TUTAaCTUHKY . . ... ...

JIyd HE MEHSET HalpaBIICHUS CBOE MEPBOHAYAIBHOTO PACIIPOCTPAHEHUS
MIPOUCXOJUT MOJIHOE MOIIOLIEHUE CBETOBOM SHEPTHI CTEKIOM
MIPOUCXOJIUT MOJIHOE OTPaXEHHUE CBETA Ha IEPBOM rpaHULIe

JIyd MEHsIeT HalpaBJIieHue pacipoCTpaHeHHs
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® 1yy cMemaeTcs MapavielbHO caMoMy, cede
141 TlepBoe n3mepenue ckopocTu cBeTa B JpyTrux cpeaax OCyIIeCTBIII:

® dyxo
lamneit
Mayxkencon
Pemep
®duszo

142 Tlo kakoti hopmyne onpenensercst abCONMIOTHBIN moka3aTenb MpeIoMICHUS Cpebl?

143 Cget nepexoauT u3 cpenbl ¢ mokasarenaem npenomiierus n>1 B Bo3ayx. [1o kakoit hopmyre
OTIpENeNSIeTCS TIPEICTBHBIN YTOJ MOJTHOTO OTPAXKCHHUS?

an) Gy =2
onl Gy = o
ull Yy =2

Qaay=1n

wll &y =n-—1

144 Tlpu BeimonHenuu kakoro ycnmoBus, coOuparorias JIMH3a JaeT MHIMOE H300pakeHue?

d=2F
F<d<2F
d>2F

® dJd<F
d=F

145 kak uzmeHsieTcs AMHA BOJHBI CBETA MPU MPOXOXKICHUHU CBETa U3 Bo3ayxa B crekio (n =1,5)

yMeHblaeTes B 2,25 pasa
HE U3MEHACTCS
yBenauuuBaercs B 1,5 pasa
® ywmenbinaercs B 1,5 pasa
yBenu4yuBaeTcs B 2,25 pasa

146 kak m3aMeHsieTCsl 9acToTa CBETa MPH MPOXOXKIACHUN CBETOBOTO Jyda U3 Bo3ayxa B ctekio (n =1,5)?

yMeHblIaeTcs B 2,25 pasa
yMeHbIaercs B 1,5 pasza
yBenu4uBaet B 1,5 pasa

® He usmensiercst
yBenM4IuBaeTcs B 2,25 pasa
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147 Ha ocuoBanuu pucynka onpenenute cymMMmy yIJIOB MaJIeHUSI U OTPAKEHUS.

40°

C]IZI
-]El
®)0”

JIZI

148 ITpu kakux ycnoBusix Bo3HuKkaeT moiHOE BHYTPEHHEE OTPaKeHHE CBETa?

CBeT J0JDKeH IMepeXoUTh U3 ONTHYECKH MeHEe IIIOTHOH Ccpeibl B 0oJiee INIOTHYIO U yTOJI MAJCHUS PABCH
IpeAeIbHOMY YIIy.
CBeT 10JDKEH NePEeXOANTh U3 ONTHIECKH MeHee INIOTHOW cpesl B O0Jee IIOTHY IO
CBeT J0/DKEeH MepexoAuTh U3 ONTHYECKU OoJiee TIIOTHOM Cpelibl B MEHEE IIIOTHY 10
® (Cger 10JDKEH [IEPEXOUTH U3 ONTUYECKH OOJIEE UIOTHOM CPE/bl B MEHEE IUIOTHY IO
CBeT I0JDKEH NepEeXOANTh U3 ONTHYECKH MEHee INIOTHOW cpeas! B OoJee IIOTHY IO

149 kakas BenmuumHa xapakTtepusyer onTudeckyro mIoTHOCTh Cpebl?

BS3KOCTb CpPEJbI
MarHuTHasi IPOHULAEMOCTH CPEbI
JURJIEKTpUYECcKas IPOHULIAEMOCTb CPEIb
® 10KazaTesb NPEJOMICHHS CPEIbl
[I0Ka3aTellb BHYTPEHHETO TPEHUS CPEIbL

150 ITo kakoit ¢popmyne onpenensiercs cBETOBOM moTok?
{dw -mi?yy'n 4T sah¥li s¥thd®n  t midd¥ind? keg?n siaenerist, & 82 -cisim

tucagidir).

_b=dg dt
d@l:d_w
dol
b= dw . dt
°
dc:z:-:d_w
dt
<0 =dw-dQ

151 Ecmt n, > n, (o, >1), To 0o kaxoH dopMyne oOpeqendeTcd Ipe el HET YT OJ TOJHOT 0
EHYTHEHHET O OTRANEHHATY

. 1
s Gy = —
nj

v T =11
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na
tgcip = —

L]
el O =117
.. n3
S O{D = —

L3

152 OnpepgenuTe OUHHY BOMHEI CEETA E CTEKJIO, ECIH 0HA B EaKyYMe pasHa |
=1,5)

43107
3107
23107
@i 107"

w107

153 Yemy paBHa ckopocth cBeTa B Bakyyme?

o - 10 micex
o - 107 micex
o - 107 micex
$.10® micex
. - 10% wicex

154 Ykaxure equnuily namepenus ceerumoctu B CH.

® Jliokc
HHUT
Kn
JIm

¢or

155 Jns yero npenHasHaueH potomeTp?

YCTPOUCTBO IS HOTyYEeHUS HHTEP (hepEeHIIMOHHONH KapTHHBI
YCTPOWCTBO AJIs OTIPEIEIEHHS OCBEMEHHOCTH
YCTPONCTBO AJI1 U3MEPEHUS AJIMHBI BOIHBI

® 15 CpaBHEHMS CUIIBI CBETA PA3IIMYHBIX HCTOYHUKOB CBETA
YCTPOUCTBO [ U3MEPEHUS JUIMHBI BOJHbI

156 Ykaxure equauIly usmepenus cuibl ceera B CH.
1 o
1 JTrokc
1JIm

(] 1 xn
1 ut

157 Ykaxwure npenmet poTomerpun

n3ydaeT KOPIyCKyISIPHYIO IPUPOIY CBETa

107w (n
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[ ]

M3y4aeT TOJIbKO SHEPTeTUYECKUE BETUYUHBI

M3ydYaeT B3aUMOJICHCTBUE CBETA C BEIIECTBOM

M3y4YaeT CBETOBYIO YHEPTHUIO ONITUYECKOTO JMANa30Ha U CBI3aHHbBIE C HEll BEMIIHBI
M3ydYaeT BOJHOBYIO IPHPOIY CBETA

158 Ykaxute npupoay cBeta.

SIBIIIETCS. HU BOJIHOM, HU KOPITY CKYJIO M
TOJIBKO BOJIHOBAs IpUpoOJa
TOJIBKO KOPIYCKYJISIpHasi Ipupoaa

® xopmyCKyIAPHO —BOJHOBAS
IIPEACTaBIIET COO0H IPOTOIBHYIO BOJHY
159 Bemyknoe 3epkano co3naer....... M300pakeHHE
NEPEBEPHYTOC, MHUMOC, CUMMETPUIHOC
IIPsAMO€, MHUMOE, YBEIIMYECHHOE
NEepEeBCPHYTOC, MHUMOC, YMCHBIICHHOC
npsamoce, ,Z[efICTBPITCHBHOG, YBCIIMYCHHOC
® psMoe, MHUMOE, YMEHBLIEHHOE
160 IMTnockoe 3epkano co3maer ....... N3ob6paxenne
NEpEBCPHYTOC, MHUMOC, YMCHBIICHHOC
°

IpsIMO€, MHUMOE, CHMMETPHYHOE
IEPEBEPHYTOE, MHUMOE, CHMMETPUYHOE
IIpsIMOE, 1eHCTBUTEIBHOE, YBEIMUEHHOE

npsamoce, ,Z[efICTBPITGHBHOG, CUMMCTPUYECCKHE

161 C HauMmeHbIIe# ckopoCThIO CBET PACHIPOCTPAHSIETCS B :

CTCKIIC
aJmase
BO3OYyXC

BaKyyMe
BOJIE

162 W3 npennokeHHbIX (GopMyTupoBoK BEIOSPUTE PABUITHHYIO:

OTHOIICHUEC CMHYCOB YITIOB MMAACHUA U MMPCIIOMIICHHA €CTh BEJIMYMHA OTHOCHUTCIIbHAA, paBHas aGCOJ’IIOTHOMy

MoKa3aTe/to NpCJIOMIICHUA JaHHBIX CPEI

OTHOIICHUEC CUHYCHOTO YIJIOB MaJICHUA U IIPECJIOMIICHUS €CTh BEJIMYHUHA ITOCTOSAHHAA, paBHass OTHOCUTCIIbHOMY

MOoKa3aTe/JIr0 NpCJIOMIICHUA JaHHBIX CPEI.

OTHOIICHUEC CMHYCOB YITIOB MMaACHUA U IPCIIOMJICHUA €CTh BCJIMYMHA IO CTOSIHHAsA, paBHaA aGCOJ'IIOTHOMy II0Ka3aTeJo

MIPCIIOMIICHUA CPC

OTHONIICHNE CUHYCOB YTOJI HaACHUA U MPEJIOMIICHU €CTh BEJIMUNHA, paBHAsA a6COJ’I}0THOMy I10Ka3aTcJIro

MpeJIOMJICHUA JaHHBIX CpEl.

OTHOIICHNE CUHYCOB YIJTIOB IaACHUA U MPEJIOMIICHNA €CTh BEJIMUUHA IOCTOSIHHAS, paBHAsl OTHOCUTCIIbHOMY

TOKa3aTeJIto NpeJIOMIICHUS CPEA.

163 Yron nageHust paBeH yrily oTpaxeHus. J1o0.....

3aKOH TPEX BTOPHIX
MEePBbIi 3aKOH MPETOMICHHS
BTOPOH 3aKOH OTpa)KCHUS
NIEPBBIN 3aKOH OTPaXKECHUS
BTOPOii 3aKOH MPETOMIICHUS

164 Ykaxute mexanndyeckyro skBuBaseHT cBeTa
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0,16 Br/mm
4,12 JTx/xan
0,24 xai/Ix
® (,0016 Br/imm
0,016 Br/im

165 YkaxuTe eqUHUILY U3MEPEHUs ONTHYECKOM CUIIBI JINH3bI?

Tecna
Heroton
I'enpu

® jmonTpus
Awmrniep

166 3akon Cuenmyca omnpenensieTcs: GopMyIoi:

E=mc

8 ofsinp= ny'ny
1/d +1/&=1/F
b.sing=2m+1) A/2
a=arcsin(n2/n1)

167 BpiGepute pa3sMepHOCTb YaCTOTHI CBETA, BhIpakeHHY10 B CI.

lcem2
1 pan.m2/c
1 xnm/c2

lc
.‘-1

168 Pazpemarormasi cmocoOHOCTH IJ1a3a ONPEAEIIIeTCS B:

JUOTITPHUAX

® pagnanax
rpagycax
CeKyHIax
METpax

169 VYron nonHoro BHyTpeHHero orpaxkeHus csera B CU uzmepsiercs B:

CHHYyCax yria
CeKyHIax

® pagnanax
rpagycax
MHUHYTax

170 YkaxuTe Ge3pa3MepHyIO BEJIUUHHY.

nepuos AU(MPaKIINOHHON peIIeTKH
(hoKyCHOE pacCTOSIHHUE JINH3bI
pasHOCTh X012 Tyuei

® ypeMueHME JMH3bI
ONTHYECKAS CHJIA JITH3BI

171 Ykaxute dhopmyity , ONpEAEIISIONIYI0 CBETOBOM MOTOK

R=d®/dS
d® =JdQ
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® O =dw/dt
E=(J/R)cosp
O =4nJ

172 Ykaxute dhopmyity , ONPEACISIONIYIO CHITy CBETA.

173 Tlo kakoti dhopmyrne onpenensiercss OCBEIICHHOCTh?

O =nB
E=4nJ
dE =JdQ
® E=do/dS
R =do/dS

174 YkaxuTe eqUHUILY U3MEPEHUS OCBELICHHOCTH B cucteme CHU.

AUONTPUA

HUT

KaHzena
® moxc

dot
175 Enuauneit usmepenus, kakoit Benmuaunsl siBasiercs 1 HUT?

CHIIa CBETa
CBETHMOCTH
CBETOBOM MOTOK
® gprocth
OCBEIIEHHOCTh

176 IIy4 cEeTa mamaeT Ha MpaHHLY pasfena JEVE cpel. B nepeoil cpele INMMHA BONHLE CEETA

_7 7
paEda 5.2+ 10 M, aeo BTopofd 8+ 107 m HafiTo oTHOCHTEIL HEIH ToKasaTeIk
OpeNoMIEHHA ETORpod CpeqeLl.

1,6
5
2,5

® 04
0.8

177 Yrnom npeiaomieHus Ha3bIBAaeTCs :

HET MPaBUILHOTO OTBETA
YTOJI MEXY NPEIOMICHHBIM JIy4OM U TpaHHLIel TOBEPXHOCTH paszena cpes

®  yros MeXay MPETOMIECHHBIM Jy4OM M MEPIEHAUKYIIAPOM, BOCCTAHOBICHHBIM B TOUKY TaICHUS JIyda
YTOJI MKy TaJaloIIiM JIy4OM U TIePIeHIUKYISIPOM, BOCCTAHOBICHHBIM B TOUKY ITaJICHHS JIyda.
YTOJI MKy TTaJaroIliM JIy4OM M TPaHUIICH paszena AByX cpel
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178 Tlo kakoti hopmyre onpenenseTcst mMpeaeTbHBIA YToJI MMOJHOTO BHYTPEHHETO OTPaKEHUs?
1t = finl
we= 1/
w= 1/
O .= na'n]

1% = ikl

179 kakoii yron Ha3pIBaeTCs YIJIOM IaIeHUs CBETOBOTO Jiyda?

yTIOJI, MEKAY NaAarolliM U OTPaKCHHBIM JIy YaMH

YIOJI, MEKIY OTPaXKEHHBIM JIy4OM U HOPMaJIbIO K IIOBEPXHOCTH NaJ€HUS Tyda

YIOJI, MEXIY NPENIOMIICHHBIM JIy4OM U HOPMaJIbi0, BOCCTAHOBICHHOM K IIOBEPXHOCTHU
®  yroj, MeXIY NAaAONIMM JIy90M U HOPMAJIBIO, BOCCTAHOBICHHO K MOBEPXHOCTH

yIOJI, MEKAY NaAalolKM U IPEJOMICHHBIM Iy YaMH

180 kakoii yrom Ha3bpIBaeTCsI yIJIOM MPEIOMIICHUS ?

YTIOJ, MEXKAY NagaroluM U OTPaXCHHBIM JIy4aMH.
yroJi, MEXAYy OTPa’XCHHBIM JIY4YOM U HOPMaAJIbIO K IOBEPXHOCTH MAACHU JIyda
YroJi, MEXKAY MaJgaroluM U IMpEeJIOMIICHHBIM JIyYaMU.
L YroJi, MEXKIY MPEJIOMICHHBIM JIYy9Y0M U HOPMAJIbHO, BO CCTaHOBIICHHBIN K l'[peHOMJBIIOHII/II\/'I TIOBEPXHOCTHU
yroJi, MeXAy aJarollnuM U P ECJIOMIICHHBIM JIyYaMU

181 Ilpu kakom cooTHomenun nokasareneil npenoMiIeHus NPeIOMICHHBIHN JIyd OTXOJUT OT HOpMau?
Im=l
=t
O:in
#11l

=1

182 Tlo kakoii hopmyne onpenensiercs koaddunment nunerinoro ypennuenus mukpockomna?

i
b,
ot
=
1—-=F::'-?.l
Fak
o .
= 204
Fa-!l'F:J.E
ol
.

183 Vkaxwute dhopmyiry ToHkO# THH3BI
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P,
k
oA
H f
Tjes
7
o
1 1
_1=(?2_1)_ -
F R R,
r=L
d

184 Vkaxure Gpopmysl Tonkoi coOupatorieii TMH3bI, Ha ciiydail korjga oHa qaet AelicTBUTEbHOE
n3oopaxenue. (F -dhokycHoe paccTosinue nmuH3bI, d - paccTosHUE OT JUH3HI J0 NpeaAMeTa , T - pacctosiHue OT
JUH3BI 10 U300PAKEHUS).

® 1 1
T R
F d f
1

—f—d‘l‘f
= =d+f
F

.=d-f
e 11
d f

185 Tlo kakoii dhopmyne onpenensercs ontrueckas criia COOUpArOIIeH JTHH3BI?

d/f

| @y,
| —

E1 R

187 Ilo kakoit popmyse onpenensieTcss OTHOCUTENbHBIN oka3aresb MpeJoMIIeHUs cpeibl?
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=y Ay
=igd

o = Hy - By

’=P22.I"?21

L= g

188 Ilo kakoit popmyse onpeaesnsercs AMHA BOJIHBI B Cpesie ¢ okasarenem npesomiaeHus n ?

= A0
=y on
&=yt
w=dyon

189 kakoe ycTpoiCTBO HCTIONB3YETCS AJII U3MEPEHHSI CBETUMOCTHU MTOBEPXHOCTH?

¢doromeTp
JIO3UMETP
pedpakromeTp
® mokcMmeTp
MHKDPO CKOTI

190 Jlyu cBera mpoxoaut u3 cpenbl ¢ mokasarenem npenomiienus nl =3 B cpeny n2 =2. o kakoit popmyne
OTIPEIETISICTCS TPEACIBHBIN YTOJI IOJTHOTO BHYTPEHHETO OTPaKEHUS?

sify ::r,:,:é
si.'n-::Fﬂ,:l

3
sifl .::r,:,:g
s.in &D:E

3
sty .::r,:,=%

191 Yron Mexty najaolmmM U OTpaKeHHbIM JydaMmu coctasisteT 30 rpagycos . Haiftu yron orpakenus,
€CJIM yIoJl Ia/IeHNs yBelIUyuBaeTcs Ha 15 rpaxycoB ?

90 rpaxycoB
45 rpagycoB
15 rpanycos
® 30 rpaaycos

36/119



05.05.2017

60 rpagycoB
192 kakoe ycTpoiicTBO M03BOJISIET U3MEPUTH TIoKa3arenb NpeIoMIICHUs cpeibl?

TEJIECKOTI
¢doromeTp
JFOKCMETP

® pedpakromerp
JO3UMETP

193 HaiiTi Bpemst IPOXOXKJIEHHUS CBETOM PACCTOSHUS PaBHBIM 3 M B cpejie ¢ mokasareneM mpeTOMIICHHS
paBHBIM 27

30necex
® 20necex
Snecek
10ncex
15necek

194 Ha rpanune pasaena anmas (nl =2,5) crekio ( n2=1,5) npoucxoauT noaHoe BHYTPEHHEE OTPAKCHHE
cBeTa. UeMy paBeH CHHYC MPEAETbHOTO yriia?

03
1,5
0,5
® 06
0.4

195 dokycHoe paccTosiHEE TMH3BI paBHO F , a paccTosiHEE OT JIMH3KI 10 IpenMeTa paBHo d . kakoe
n3o0pakeHue OyaeT AaBaTh JUH3a, ecinu d>2F ?

JEUCTBUTENBLHOE, B pa3Mep MpeamMera.
JeHCTBUTENILHOE, YBEIUIEHHOE
MHHMO€, YBEIUYEHHOE

® jeiicTBUTENBHOE , YMEHBIIEHHOE€
MHHUMO€, YMCHBIICHHOC

196 Jlyu cBeta mpoxoauT U3 cpefbl ¢ mokasarenem npenomiienns nl =2,5 B cpeny ¢ n2 =2. kak usmenurcs
npu 3ToM ckopocTs cBeTa?

YBEIUYUBAETCS B 5 pasa
yMeHbIlaeTcs B 2,5 pasza
yMeHbIIaeTcs B 1,25 pasza
® ygeimuuBaercs B 1,25 pasa
YBEIUYUBAETCS B 2 pasa

197 Ykaxute dhopmynbel Tonko# coOuparomieit THH3bI, Ha ciydail kormia oHa gaeT NelCTBUTEIBHOE
n3zo0paxenue. (F -¢pokycHoe paccTosiHue a1H3bI, d - pacCcTOsSHUE OT JIMH3HI JI0 ITpeameTa , f- paccrosHue ot
JIMH3BI 10 U300paKeHUs).
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P
d

bof |

1
—=d+
F

1
f
198 Ecnu B Touke n3zo0paxxkenus nepecekarorcst mpomomkeHus JTydeii, a He caMu y4u nmydka, To
n300pakeHue:

HEPEBEPHYTOE
CHMMETPHYHOE
YBEIMYEHHOE
npsAMoe

® MvuuMoe

199 Ilpo3pauHoe Tes0, OrpaHUYEHHOE C ABYX CTOPOH KpHUBOIMHEWHOM MOBEPXHOCTHIO HA3bIBACTCA:

ceponnom

® mH30i
BBITYKJIBIM 3€PKaoM
BOTHYTOM 3€pPKaJioM
napaboIouI0M

200 Touka nepeceuenus pokanbHOM MITIOCKOCTH ¢ IIABHOW ONTHYECKON OChIO HA3bIBACTCS:

IJIABHBIM ONTHYECKUM LIEHTPOM
JBOWHBIM (POKyCOM
IIEHTPOM KPHUBOJIMHEHHOM TOBEPXHOCTH
® (oxycom
0OOYHBIM (POKYCOM

201 Onrtuyeckue npubopsl, MpeaHa3HAYECHHBIE TS TOMyYeHHs Ha SKpaHe eHCTBUTENBHBIX YBETHYSHHBIX
n300pakeHnii 00bekTOB Ha3bIBAETCA :

(boTOyBEMMIUTEIAMU

® [IpPOEKUMOHHBIMYU AMIAPATAMY
3MUPOEKTOPaAMU
JUANpOEeKTOPaMu
KO0 CKOTIaMH

202 1IBeToBO€ 3peHUE OCYLIECTBISETCS:

COCYIUCTOM 000JI0TKOI
aJoYKaMu

® gonbGoukamu
CEeTYaTKOU Iasa

3PHUTCJIbHBIM HEPBOM
203 Ykaxure equHMIly U3MEpeHus nokas3arens nmpeaoMIIeHus cpeibl?

KM
1/metp
1/cex
® (espasMepHas BeIMUMHA
cex/M

204 CaeToBO# JIy4 TIEPEXOIUT U3 CPebl ¢ TTokazaTesieM npejaoMiieHus paBHbIM 1,6 Bo BTOpyro cpeny. [Ipu
kakowm 3Hauenmen nokasarens mpeaoMICHHs BTOPOH cpenbl OyneT HabIonaThCsl MOJIHOE BHYTPEHHEE
OTpa)keHue cBeTa?
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1,8
2
1,9

® 15
1,7

205 YkaxuTe NpUHLIHUIT AIEHCTBHS CBETOIIPOBOIOB.

MOMIOIICHHE CBETa
nupaKius ceeta
uHTephepeHIus cBeTa

® nonHOE BHYyTpPEHHEE OTPAXCHIH CBETA
MOJIIPU3AIMs CBETA

206 CkopocTh cBETa U3MEPSETCA B .....

9TO 3aBUCHT OT CPEJIBI PACIPACTPAHHEHUS
Kr/c
® w/c
M
CBETOBBIX TOJAX

207 YTo nmpuMeHsIeTCs 3a eAMHUITY ITTHHBI CBeTOBOM BOTHBI B CU, ecii BoiiHA pacmipocTpaHseTcs B Boje?

1 Ik

1T
® 1M

1 m/c

1 T'mec

208 Cuna cseta B CU uzmepsiercs B :

ammepax

® xangenax
JIOKCAax
JIFOMEHAX
CcTHIIL0AX

209 IToka3arenb mpeaOMIICHHUS BELIECTBA U3MEPSIETCA B ...

® ssieTcs Ge3pasMepHO BeMIHHOM
C
I'n
M/c
M

210 3a kakoe mpumMepHO BpeMsi CBET MOXKET IPOUTH paccTossHre oT 3emun 10 Comuna, pagaoe 150 000 000
km?

:1200c_
1103107
=0
=0,5¢
® =83 mun

211 Ha kakoe Bpems cBeT MoXkeT npoiitu pacctosiHre ot 3emiu 10 Jlynsl, pasaoe 400 000 km?

o = 1,3_c
B3
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=0,2
=1200c¢
=0,5¢

212 kakoe BeIpakeHHE ONpeeseT MPEASIbHBIN YTOJ MOJTHOTO OTPAKEHUS JIJIs JTyda CBETa , MAYIIETO U3
cpenbl ¢ abconmoTHRIM nokazarenem npeiaomiaeHus nl?

Cpe€aun OTBETOB HET MPaBUJIbLHOTO

. 1
M
. #,
M G =—
My
°
sin @ =—=
3|
. 1
sl & = —
Mg

213 kakoe U3 mepevncIICHHbIX YCIOBHUI HE SBISACTCS 00SI3aTeIbHBIMHU JIJIs1 HAOIIOICHHS SIBJICHHSI
uHTEepEpEHIMH BOJH OT ABYX nctouHnkoB? 1.0muHakoBas yacrora .[locTosiHHAs BO BpeMEHHU pa3HOCTbH (a3
kone6anuii 3.0quHakoBas ammuTyna

Tonbko 2
Tonbko 1
2u3l
lu2

® Tombko 3

214 kakwue u3 nepedrcIeHHBIX YCIOBHM SABISIOTCSA 00s3aTeIbHBIMU /ISl HAOTIOEHUS SIBICHUS
uHTEepEPEHINH BOJH OT ABYX ncTouHnKOB? 1.0mnuakoBas yactora 2.IlocTosiHHAs BO BpeMEHU Pa3HOCTb
¢a3 konebanuii 3.0nuHakoBas ammuTyaa

1,2u3
® 1u2
TOJBKO |
Tonbko 2
Tonbko 3

215 kakoe n3o0pakenue gaet cobuparomias TuH3a ¢ PokycHBIM paccTosiHueM F, eciii mpeaMeT HaXoquTcs
OT Hee Ha paccTosiHuu F/2?

Nzo6paxeHus HeT

JlelCTBUTENBHOE, yMEHBILIEHHOE

JlelicTBUTENBFHOE, YBETMUEHHOE
® Muumoe, yBeTMIEHHOE

MHuMOE€, yMEHbILIEHHOE

216 Paccrosaue Hawty4miero 3peans yenoBeka 40 cm. Ha kakom paccrosiHuum ot 3epkana emy HY»KHO
HaXOJUTCS JIsl TOTO, YTOOBI JTyUIlle pacCCMOTPETh CBOE M300pakeHue B 3epkane?

Kak moxHO Grmxe.
40 cm
10 c™m
80 cm.
® 20cm

217 Yron nageHus Jiyda cBeTa Ha 3epkanbHylo moBepxHOCTh paBeH 70 rpagycos. kakoB yron mexmy
OTPaKEHHBIM JTy4OM M 3epKabHON TOBEPXHOCTHIO?
40119
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90 rpagycoB
20 rpaxycoB
70 rpagycoB
80 rpanycos
40 rpanycoB

218 Ilpeamer HaAXOAUTCS HA PACCTOSIHUU 2 M OT coOupartoliei 11H3bI ¢ pokycHbIM paccrosinuem 1 M . Ha
kakoM paccTossHHM OT JIMH3BI HAXOIUTCS U300pakeHue npeamera?

H3o0paxkeHus HET
1,5Mm
0,5m

1M

® 2m

219 kakoe u3o0paxenue naet coobuparomas nun3a ¢ pokycneiM paccrosaueM F,ecnu npeamer HaXoauTcs ot
Hee Ha paccTosiHuu 3F.

® J[efCTBUTENLHOE , yMEHBLIEHHOE

MuHuMoOe€, yBeIM4EeHHOE
JeicTBUTENBHOE, YBEIUUCHHOE
N3o0OpaxeHus HET

MI/IHI/IMOC, YMCEHBIICHHOC

220 Paccrosnue Hamnyuiero 3penus yenoseka 50 cm.Ha kakom paccrosHuu ot 3epkana eMy Hy>KHO
HAXOJUTCS JUIS TOTO, 9YTOOBI JIydIlle pACCMOTPETh CBOE M300paxkeHue B 3epkase?

Kax MoxHO Oiroke
1M

50 c™m

12,5cm

® 25cm

221 Yron nazeHus yria cBeTa Ha BepTukanabHyl0 MOBepxXHOCTh paBeH 20 rpaaycos .kakoB yron Mmexmay
OTPaKCHHBIM JIy4OM U 3epkaibHOI MOBEPXHOCTHIO?

90 rpamycoB
70 rpagycoB
80 rpanycos
40 rpagycoB
20 rpagycoB

222 kakwue uznyueHus U3 MePEUUCICHHBIX HIDKE 00NagaroT cnocobHocThio k mudpakuuu: 1-BUIUMBIHA CBET;
2-panuoBoinHbL, 3-pentreHoBckue ayun; 4-uHppakpaBHbIe Tyqn

ToNbKO 1,3 n4
TOJBKO 1 12
1,23u4
TOJIEKO 1
TOoNBKO 1,2 1 3

223 kakwue u3 nepeunciieHHbIX HUXKe SBIEHUH 00bscHstoTCa audpakuueit ceera: 1-pagyxnas okpacka
TOHKHMX MBUIBHBIX M MacJIEHBIX IJIeHOK; 2-konbiio HetoToHa; 3-nosiBII€HNE CBETOBOTO MATHA IEHTPE TEHH OT
MaJjioro Hempo3padHoro aucka; 4-orkiioHeHne CBETOBBIX JIy4eil B 00nmacTh reomerpuueckoit TeHn?

® 3u4

1u2

TOJIbKO 1
TOJIBKO 4
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1,234

224 Cgert kakoro 1iseta o01ajaeT HauOOJIBIIMM TIOKa3aTeneM IpeToMIICHHSI ITPH MEPEX0/Ie U3 BO3ayXa B
crekiio

y BCEX OJIMHAKOBBIN
® (uonerosoro

KPAcHOIo

CHHETO

3€JIEHOTO

225 kak u3MeHUTCsI JUITMHA BOJIHBI CBETA MPH MEPEX0ie U3 BakyyMma B MPO3PAYHYIO CPEAy C aOCOTIOTHBIM
nokasarenem mpemomiieHus n =27

CpeI¥ OTBETOB HET HPaBHUILHOTO
OCTaHEeTCsl HEM3MEHHOE
YBEIUYUTCS B 2 pasa

® ymenbmmuTes B 2 pasa

HU3MCHCHHE 3aBUCUT OT yIUla IIaACHUA
226 Onrtuyeckas cuna nuH3bI paBHa 4 AnTp. YeMy paBHO GOKyCHOE pacCTOSTHUE ATOM JTMH3bI?

® 025m
Cpeay OTBETOB HET NMPaBUIILHOTO
4Mm
4cm
0,25¢cm

227 C moMoIIpl0 coOMpaTebHON JIMH3BI MOTYYUIN U300pakeHue ceatsmelics Touku. Yemy paBHO
¢dokycHoe paccrosiHue auH3bL, ecnu d=4cm, 1=1m?

Cpeay OTBETOB HET NMPaBUILHOTO
® (,8m

SMm

3m

1,25m

228 Ilpu nekoTopoM 3HaueHWH a yTiia MajIeHus Jyda CBeTa Ha TPaHMILy pasjiesa AByX Cpell OTHOIICHUE
CHHYCa yIiia maJieHus K cuHyCy yria mpeaoMyeHus paBHO n .UemMy paBHO 3TO OTHOIICHHE IPU YMEHbBIICHUU
yIia najeHus B 3 pasa?

Cpelly OTBETOB HET NMPABHJILHOTO.
® 1n

3n

\3n

n/3

229 Tlepen BepTrkallbHO TOCTABICHHBIM IIOCKMM 3epkajoMm Ha pacCTOSIHUM 1M OT HEro CTOUT YenoBek.
YeMy paBHO paccTOsIHHE MEXIy 4eraoBekom u ero nzodpaxxenuem B 3epkane

Cpeay OTBETOB HET NMPaBUIILHOTO
Im
0,1m
4m

® 2um

230 Yemy paBHO aOcomoTHOE 3HaueHue ontudeckoil cuiibl paccenBaroliei uH3bI, (hokycHoe paccTosHue
kotopoii paBHo 20 cm.?
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cpelu OTBETOB HET MPAaBHILHOTO
5 noTp

0,2 aoTp

20 aoTp

0,05 notp

231 Ilpu nepexone iay4a cBeTa U3 EPBOU Cpeibl BO BTOPYIO yroi najaeHus paseH 30 rpaaycos , a yroiu
npesnomiieHust 60 rpagycos . UeMy paBeH OTHOCUTEIIBHBIN 1Moka3aress MpeIoMIICHHS BTOPOU CpeIbl
OTHOCHUTEJIBHO MEePBOi?

HET MPaBUJILHOTO OTBETOB

® 33

5
\3
2

232 Jlnmaa BoaHBI kpacHOTO JTyda B BOZIE paBHA JJIMHE BOJIHBI 3€JICHHOTO JIyda B Bo3ayxe. Bona ocBeniena
kpacubiM cBeToM. kakoii IBEeT BUAMT mpu 3TOM cBeTe uenoBek, orkpriBaromuii rima3a mos Bomoi?

JKEJITBI
CUHHK
3CJICHBIN
KpacHBIN
Oenblii

233 Ha mutenke ¢oroarmapara moiydeHo YMEHBIIIEHHOE H300pakeHUs peaMera. Ha ocCHOBaHWU 3TOTO
MOXKHO yTBEP)KIaTh, 9TO 00heKTOB B BHI€ COOMPArOIICH JIMH3BI TPU (HOTOrpadupPOBAHUHN HAXOAUTCS OT
dororenky Ha pPacCTOSTHUU.

B IepBOM (oKyce

6oJbIre GOoKyCHOTO, HO MEHBIIE IBYX (POKYCHBIX
MeHbIIe POKYCHOTO

paBHOM (POKyCHOMY

6odbIre 1BYX (GOKYCHBIX

234 Jlaiite xapakrepuctuky n3o0pakeHus, MOIy4YeHHOTO coOuparomeil ToHko# JIMH30M, eClii IPeaAMET
HAXOAUTCA MeX Ay T1aBHbIM dokycom u nBoitHBIM (hokycom

yBeJIYEHHOE, IPSIMOE, MHIMOE

n300pakeHIs HEe CYIIeCTBYET

YBEJIMUYEHHOH, IEpeBepHyTOE, AEHCTBUTEILHOE
HOpMAaJIbHOE, IEPEBEPHYTOE, ICHCTBUTEILHOE
YMEHBIIIEHHO €, IEPEBEPHYTOE, JeHCTBUTEILHOE

235 Jlaiite xapakrepuctuky n3o0pakeHus, oIy4YeHHOTO coOuparomieil Tonkoi JIMH30M, eClii IPeaAMET
HAXOIUTCS MEXy I1aBHOM (hokycom u ontuueckium EHTPOM.

HOpPMaJIbHOE, TIEPEBEPHYTOE, NCHCTBUTEIIBHOE
n300paXeHNs He CYIECTBYET

YMEHBIIECHHOE, TPSIMOE, MHUMOE

YBEJMUYEHHOE, IPSIMOE, MHUMOE

YMEHBIIIEHHOE, IEPEeBEPHYTOE, JEHCTBUTEIFHOE

236 Jlaiite xapakrepuctuky n3o0paxkeHue, moydeHHOTo coOuparomieit ToHkoi JIMH30M, eClTi TPeIMET
HAXOIUTCS 33 TBOWHOM (POKYCHOM pacCTOSIHHU.

HOpPMaJIbHOE, TIEPEBEPHYTOE, NEHCTBUTEIBEHOE
YMEHBIIIEHHO, IPSIMOe, MHIMOE
YBEJIMYEHHOH, MpsMOe, MHIMOE
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® yMeHbIICHHOE, IEPEBEPHYTOE, AEHCTBUTEIEHOE
n300pakeHUs HE CYLIECTBYET

237 Haiite xapakTtepuctuky n300pakeHHI0, TOTYUYEHHOTO COOMparonwii TOHKOW TUH30M, eCITH MpeMEeT
HaxXOJUTCS B TIBOMHOM (oKyCHOM pacCTOsTHUH.

® HopMmanbHOE, HEPEBEPHYTOE, NEHCTBUTENIBHOE
n300pakeHHs He CYIIeCTBYEeT
yBeIMYeHHO !, IPSIMOE, MHIMOE
YMEHBIIEHHOE, TPSIMOE, MHUMOE
YMEHBIICHHOE, IEPEBEPHYTOE, NEHCTBUTEILHOE

238 MHaiite xapakTtepuctuky n3o00pakeHHI0, TOTYy4YEHHOTO COOMparonuii TOHKOW TUH30M, €CITH MpeMeT
HaxXOJUTCS B IJIaBHOM (hOKYyCOM JIMH3BI.

YMEHBIIIEHHOE, IEPEBEPHYTOE, NEHCTBUTEIBHOE
® y300paxeHHs HE CYIIECTBYET

YBEIUYEHHOM, TPSIMOE, MHUMOE

YMEHBIIIEHHOE, TIPAMOE, MHIMOE

HOPMAJILHOE, IEPEBEPHYTOE, NEHCTBUTEILHOE

239 Maiite xapakTtepuctuky n3o0pakeHu0, TOTYyUYEHHOTO PACCEUBAOIIEH TOHKOW JTMH30M, €CITH MPeIMEeT
HaXOJUTCS MEXKIy ONTHYECKUM IIEHTPOM U TJIaBHBIM (okycom.

YBEJIMYEHHOH, IpsMOe, MHIMOE
HOpMaJlbHOE, TIEpEBePHYTOE, NeHCTBUTEIBHOE
YMEHBIIIEHHOE, IPSIMOE, MHIMOE

® ymMeHbIICHHOE, IPSIMOE, MHAMOE

YMEHBILICHHOE, IEPEBEPHYTOE, 1EHCTBUTEILHOE

240 Haiite xapakrepuctuky n300paxeHHI0, MOJYYSHHOTO paccenBaromield TOHko# JTHMH30#, ecu mpeaMeT
HaXOAUTCA 3a IMIaBHOM (hoKycoM JTMH3BI.

HOpMAaJIbHOE, IEPEBEPHYTOE, ICHCTBUTEILHOE
n300pakeHHs He CYLIeCTBYEeT
yBEIMYEeHHO!, IPSAMOE, MHIMOE

® ymMeHbIICHHOE, IPSIMOE, MHUMOE

241 Maiite xapakrepuctuky n3006paxeHuto, MOJy4YeHHOTO PacCeUBAIOLIEH JIMH30M, IPEeMET HaXOUTCS B
raBHOM (hokyce JTHH3BI.

yBeIMYEeHHO !, IPSIMOE, MHIMOE
HOPMAaJIbHOE, IEPEBEPHYTOE, ICHCTBUTEILHOE
n300pakeHHs He CYIIeCTBYeT

® yMeHbIIEHHOE, IPSIMOE, MHIMOE
YMEHBIICHHOE, IEPEBEPHYTOE, NEHCTBUTEIBHOE

242 Jlaiite xapakrepuctuky n3006pakeHuto, MoJIy4yeHHOTro coOuparomieil Tonkoi IMH30M, eciin npeaMeT
HAXOJIUTCS MEXy IIaBHBIM (pokycom u ontudeckum neHTpoMm.

YMEHBILIEHHOE, IEPEBEPHYTOE, AEHUCTBUTEIBHOE
n300paXeHHs He CYLIeCTBYET
YMEHBILICHHOE, IPSIMOE, MHUMOE
® yBenMueHHOM, MPSAMOE, MHIMOE
HOpPMaIlbHOE, IEPEBEPHYTOE, JEHCTBUTENBHOE

243 C noMouibio JUH3bI OTYYEHO MHUMOE IIpIMoe U300paxxkeHus. V3 mpeiokeHHbIX (GopMyJIIbl BEIOEpUTE
COOTBETCTBYIOLIYIO JIUISl CBSI3U OCHOBHBIX BEJTUUMH:
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® u3 npeasIoKEHHBIX GOPMYIT HET P ABHIIBHON
1/d -1/£=1/F
1/d +1/=1/F
1/d -1/=1/F
-1/d +1/f=1/F

244 TlpenenbHBIN yroi MOJHOTO BHYTPEHHET0 oTpakeHus it crekia cocrasnser 41 rpanycos . [Ipu kakom
3HAQUEHHH yTJIa MaJJeHUs CBETOBOIO JIyda IIPOU30MAET IIOIHOE BHYTPEHHEE OTpakeHHe cBeTa?

38 rpagycoB
30 rpagycoB
25 rpagycoB
® 42 rpanycos
40 rpagycoB

245 kakoe U3 HIKeCIIEAYIOIIMX BBIPAXKCHUN BepHO JUis yBennueHust Mukpockoma?

PaBHO Pa3HOCTH YBEIMYCHUH 00BEKTUBA 1 OKYIIsIpa
PaBHO TOJBKO YBEIHMUEHHUIO OKYISIpa
PAaBHO TOJBKO YBEJIHUEHHIO 00BEKTHBA

® paBHO MPOM3BEICHUIO YBEIMUICHHI 00BEKTHBA U OKYISIPa
PaBHO CyMMe yBEIMUEHHN 00BEKTHBA U OKYJIIpa

246 Jlyu cera magaet non yriom 30 rpagycoB Ha minockonapamiensuyto creknsiaayto miactunky. (n =1,5)
U BBIXOJIUT M3 HEE MapalljiebHO IepBOHAYaIbHOMY J1y4y. kakoBa Tonmuna mactunku, ecinm paccTosHue
MeX1y Jiydamu paBHO 1,94 cMm .

0,5m
0,3m
0,2Mm
® 0,1m
0,4m

247 OTHOCUTENBHBIN Moka3aTens npenomieHus paBeH 1,5, a abcomtoTHbIM okazaTtens npenoMieHus BTOpoi
cpenbl paBeH -3. Haiitu aGcomroTHbIi moka3arens mepBoil cpeibl.

4
3
2,5

® 2
35

248 Ilpu kakom cooTHomennu nokasareneit npenomieHus cper (nl,n2 ) nperoMaeHHbIH Tyd npuOinxaercs
k Hopmamu?

. .rl'l]_::"].

=1

249 Tlpu kakom 3HaueHuU yria majeHus, CBETOBOM JIyd IPOXOAUT BO BTOPYIO Cpedy Oe3 mperoMIIeHHs ?

f0°
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1= 45"
300
e 0
ao®

250 Rakoe BBIp azkeHIHe OITp eIeIgeT [pe e bHbIT VIO [0JHOI0 OTPpAasKeHIIA 171 JIyYa CBeTa,
HIOYIIeT 0 I3 cpedbl ¢ adCOMOTHBIM I0OKA3ATeNeM MpeflohIeHI 1) B cpely ¢
a6 COTOTHBIM ITOK A3AT eITeM ITp e JIOMIIeHHA Ny 7

Ccpeaun OTBETOB HET MPAaBUJIbHOTO

. 1
s = —
)
M
sin & =—2
3|
. 1
sl = —
4
°
sl & =—
My

251 JIy4 cEeTa ELIXOOHT M3 HEKOTOPHE cpell B EesqyE. [Ipenenit HEIE Yol DomHr o
ENYTPEHHET O OTPAMEHHA IJIA $Toro Myda pasmo 48" 45 Hafitw moxazaTen:
OpeloMIeHHA cpegsl (snd3" 45 =075)

1,88
1,61
1,55
® 133
1,77

252 kakoii 3akon BeIpakaeT nannaro ¢popmyina?
sinifsitr = ropdng = 191

npunuun Gepmu
3aKOH IIOJIHOTO BHYTPEHHETO OTPa’KEHUS CBETA
3aKOH OTPayKeHUs CBETa

®  3aK0H NpeNoMIIEHHS CBETA, T.€. 3aKoH CHeumyca
3aKOH IPSIMOJIMHEHHOIO pacnpoCTpaHEHUsI CBETa

253 kakoit yroi Ha3bIBaeTCs MPEACIBbHBIM YIJIOM TTOJHOTO BHYTPEHHETO OTPAKCHUS ?

yToJ MaJeHus , IPU KOTOPOM YTOJI IpeJIoMIIeH s paBeH 45°
YIoJ aJeHus , Ipu KOTOPOM YToJ npenomiieHus pases 30°
YIoJ IaJeHus , Ipyu KOTOPOM YToJI IpejoMiieHus paseH 60°
®  yrojmaneHus , U KOTOPOM YIOJ IIpeJoMIeHHs paBeH 90°
yTOJI MaZeHUs , TPH KOTOPOM YToJ npesomienus paseH 100°

254 B ueMm cOCTOMT pa3HHUIA MEXYy OCBELIEHHOCTHIO U CBETUMOCTBIO?

MCKAY HUMU HET Pa3HOCTH.
OCBCHICHHOCTDb XapaKTECPU3yeT TOYCYHBIN HNCTOYHHK, a CBETUMOCTb —OCBCIIAEMY 1O
OCBCHICHHOCTD XapaKTCPpU3yeT TOYCYHBIN HNCTOYHUK, a CBETUMOCTb- €TI0 IIPOTIKCHHOCTH
® OCBCUICHHOCTH XapaKTCPHU3YCT OCBCIIAEMY O TOBEPXHOCTH , 3 CBETUMOCTD — IMPOTAKCHHOCTHh NCTOYHHUKA CBETA

OCBEIIEHHOCTH CBSI3aH C OCBAILIAEMOM MMOBCPXHOCTBHIO, & CBETUMOCTb- C TOUYCYHBIM HCTOYHHUKOM
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255 Vkaxwure cBA3b MEXAY APKOCTHIO U CBETUMOCTHIO.

E =dQ/dt
® R=1B
R=4nJ
dR =JdQ
® =do/dS

256 [louemy uHTEppEpeHLINs IPU OTPAKEHUH HaboAaeTcs 6ojee OTYETIIMBO YEM B TPOXOISAIIEM CBETe?

13-3a BOBHUKHOBEHHUS Pa3HOCTH XO/a B IIPOXOASILEM CBETE ;
13-3a BOBHUKHOBEHUS Pa3HOCTH X0O/a B OTPAKCHHOM CBETE ;
13-3a NONIOLEHHUH B IIJIEHKE IPOXOIALINX JIyUei;
® 4333 CYIECTBEHHOTO Pa3NMYUsi HHTCHCUBHO CTEH OTPaKEHHOTO 1
13-3a IOTEPH IOJIBOJIHBI IPY OTPA’KEHUM;

257 Unrepdepenuus cBeta- 3To Gpusnueckoe sBienue, koropoe 3akinrouaercs B...

CJIO’KCHHE CBETOBBIX BOJH, HIYIIUX OT OOBIYHBIX HCTOYHHKOB ;

® ClioKeHHEe CBETOBBIX BOJIH, HAYLINX OT KOTEPEHTHBIX HCTOYHUKOB,;
OTKJIOHEHHMHU CBETOBBIX BOJIH OT IIPSAMOJIMHENHOTIO PACIPOCTPAHEHUS ;
paccesiHUU BOJIH B IPO3PAYHbIX JUCIEPCHBIX CPEax;
OTKJIOHEHMH OT NPSIMOJIMHEHHOTO PacpoCTpaHEeHUS;

258 Ha Toncryto creknsnnyro mnactunky, nokpsityro Tonkoit mnenkoit ¢ mokazarenem npenominenus n=1,4,
naj1aeT HOPMaJIbHO MapajulebHbIi myuyok MoHoxpomarnueckoro ceera ¢ A=0,6 mkm. OTpakeHHBIN CBET
makcumansHO ocnabieH BeieacTBre HHTepdepeHun. Onpenenute MUHUMAIBHYO TOJIIUHY TUIeHKH.

~ 3 MKM
~2 MKM
~0,5 MKM
~0,05 MxMm
® =0, Mmxm

259 Ha ckonbko Heo6x0oauMo niepeMecTUTh OHO U3 3epkan B untephepomerpe Maiikenbcona s Toro,
yT00BI HHTEphepenmonHas kapruna cmectunack Ha N= 150 monoc? [lyimHa BonHbI cBeTa A= 500 HM

~45 MKM
~5 MKM
~ 16 MM
~22 MKM
® =37 MM

260 Ha mytu syda cBeta neprneHaukynsipHo eMy noctasieHa crekisHnas miactunka (n=1,5) TonmuHoi
I=1mm. Ha ckonbko mpu aTom nsmenurcs ontudeckas mimna mytu?

0,1 mm;
1mm;
10 mm;
5 Mvm;
® 0,5Mm;

261 Pa3noctu xona 1Byx uHTepdepupyronmx BoiaH paBHbl /3. Ckonskum munaam BoiH B Bakyyme OynyT
COOTBETCTBOBAaTh onTudeckne pazHoCTH X0/1a 3TUX BOJH.

NM12
M18
N36
N24
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262 PasHocTu Xo/a IByX HHTepdepupyromnmx BoiaH B Bakyyme paBubl: 0,5 . UeMy paBHa COOTBETCTBYOIIAS
pa3HoCTh (a3?

60 rpagycos;
120 rpagycos;
30 rpanycos;
® 180 rpaxycos;
90 rpanycos;

263 Pa3zHocTh X0Aa BYX HHTEephepupyromux BoiaH B Bakyyme paBHa 0,2A . Uemy PaBHa pasHocTh (a3 3Tux
BOJIH?

® 04n
0,1
0,81
T
/5

264 kakosa Oyznet pe3ynbTUpYIOIIasi HHTEHCUBHOCTh B Makcumyme nHTepde- peHIInN MPH CI0KESHUH BOJIH
onrHakoBoil UHTEHCUBHOCTH [?

31
I
21
® 4]
172

265 NnrepdepoMeTp UCHONB3YETCS JUIA. . .

ONpEACIICHUA TIJIOTHO CTU MaJIbIX 06’I)GI(TOB;

L ONpEACIJICHUA ITOKAa3aTCJI NP CJIOMIICHUS OTITHYCCKUX CPECO;
ONpE€ACJICHUA NHTCHCUBHOCTHU CBE€TA,
onpeacICHUuAs ONTHYECKOH MIOTHOCTH pPacTBOPOB;
ONPEACIICHUA IMMOKA3aTCII MMOTTTONICHUA CPE;

266 korepeHTHBIMHU HA3BIBAIOTCS BOJIHBI, HMEIOIIHE. . .

MOCTOSIHHYO0 HHTCHCUBHOCTD B JAHHBI MOMEHT BPEMEHH

® [OCTOSHHYIO BO BpEMEHHU Pa3HOCTH (a3 B Pa3IMIHBIX TOUKAX;
IIOCTOSIHHYIO aMIUIMTYly B JaHHBI MOMEHT BPEMEHHU;
OJIMHAKOBYO JUIMHY BOJIH B Pa3HBIX TOYKaX;

TMOCTOAHHYIO BO BpEMEHU PA3HOCTDH YaCTOT B Pa3JIMYHBIX TOYKAX,
267 Makcumym nnTepdhepeHInn HabmonaeTcs B Tex Toukax, st kotopeix ontudeckast pa3HOCTh XOf1a. ..

HE 3aBMCHUT OT YaCTOTBI BOJIHHI ;
HE 3aBUCUT OT IJIMHBI BOJIHBI;
® pagHa 1eI0My YHCITY [UIHH BOJIH;
paBHa IIOCTOSHHO BEIMYMHE;
PaBHa 11€JIOMY YHUCIIy JUIMH [10JIy BOJIH;

268 Yto Takoe monoxpomaruueckas BosiHa?

® BOJHEI C ONMHAKOBOM 4aCTOTOM
BOJIHBI C OJIMHAKOBOH (ha3oit
BOJIHBI C OIMHAKOBOW aMIUIUTYI 0

BOJIHBI C OAMHAKOBBIM KO3 (D(PUIIMEHTOM HpETOMICHHS
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BOJIHBI C OJJTUHAKOBOM CKOPOCTBIO
269 Yto Takoe nuntepdepenus?

® p3anMHOC yCHICHHE W OClablieHre B pe3yibTare HaJOKEHHUS KOTEPEHTHBIX BOJH
pPacXoKAEHUE OT MPSIMOJIMHEHHOTO PACTIPOCTPAaHEHH KOTEPEHTHBIX BOJH
IpeIoOMIEHHE CBETOBBIX BOJIH Ha TPAHHUIIE JBYX Cpe
orubaHue Mperpaj CBETOBEIMU BOJHAMH
CJI0’KEHUE CBETOBBIX BOJIH

270 Yemy paBHa pa3HOCTh yTH B Touke HaOMIOAEHUS OT coceqHux 30H Openens B Merone 30H OpeHens?

3
2 A

4 n

.

271 Pa3zHocTh myTel ABYX korepeHTHBIX ydert B Bo3ayxe 400 am. kakoit OymeT pa3HOCTb IMyTel ATUX JTyden
B ctekie?
in,=1471.

196 am
® 560 nMm
288 HM
196 am
300 M

272 Paguyc korepeHTHOCTH BOJIH OTIPEICIISICTCS CICIYIOIIMM 00pa3oMm:

o~ Al
T2 |
e omid
0 i
e A

273 Ipu nomoum ontudeckoro kirnaa noxyunian nHTEpHEPEHIMOHHBIC TIOIOCHL, TIONB3YSICh U3TyYCHHEM
kpacnoro nBera. kak nsmenurcs narepdepeHnonHas kaptuna, eciii BOCIOJIb30BaThCs U3TyICHHEM
¢duoneroBoro nsera?

WutepdepeHIMOHHBIE TTOJIOCH HCUE3HY T
HutepdepeHIMOHHbIC TIOIOCH OyyT Malblie IPYyT OT IpyTa

® [urepdepeHIMOHHBIE TOIOCH OYAyT OIMKE APYT K APYTY
Hukax He uamenurcs

WuTtepdepeHIMOHHBIE TIOJI0CH MOTYT CTaTh Kak OJMKe IPYT K APYTY, TaK U Jajbllle IpYyT OT IpyTa

274 Tlpu ocBeleHNH MBLILHOM TUIeHKH OeJTbIM CBETOM HAOIIONAIOTCs pa3HOIBETHRIC MOJIO0CHL. kakoe
¢dusnueckoe siBIeHUE 00YCIABINBACT MOSBICHUE ITUX MOJIOC?

¢dororpdpexr

JMCTIEPCHUS
® yunrepdepennus
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IupaKus
MOJIAP U3AIHSL

275 CBet OT ABYX TOYEUHBIX KorepeHTHBIX MOHOXpoMaTtnyecknx ncrounukos npuxomut B Touky 1 skpana ¢
paszHocThio (a3 A=3A/2, B Touky 2 skpana c pazHocTsio pa3 A= A. Onunakosa i B 3Tux Toukax
OCBEILEHHOCTD U €ciau He ognHakosa, To B kakoi Touke oHa Oosbie?

BCE BAPUAHTHI HEBEPHBI
HE OJMHAaKOBa, OOJIbIIE B TOUKE 1
OJIMHAKOBA M PaBHA HYJIIO
OJIMHAKOBA M OTIIMYHA OT HYJISI

® e onMHAKOBA, OONBIIE B TOUKE 2

276 Ilpu HayBaHWU MBUIBHBIC ITy3bIPEKH MPHOOpETarOT paaykHyto okpacky onpeneneHHon ToamuHbL. YTo
SIBJISIETCS] IPUYMHOM 3TOr0?

¢dorosrpdpexr

HOJSPU3ALAS
® yunrepdepenuus
nudpaxuus

JMCTIEPCHUSI

277 IloueMy J1Ba MHUMBIX U300pake€HUS IIEIH, MOJIYYEHHBIX ¢ TOMOIIbIO OUTpu3Mbl OpeHens, MOXXHO
paccMmatpuBarh kak korepeHTHbIe UCTOUYHUKM:

TaK KaK OHU PACIIOJIOKEHBI Ha Pa3HBIX PACCTOSHUSAX OT OUIIPH3MBL.
TaK KaK OHU PaCIIOJIOKEHBI Ha OJUHAKOBOM PACCTOSTHUH OT OUIIPHU3MBI
TaK KaK OHU PAacCIIOJIOKEHBI Ha OJIMHAKOBOM PACCTOSHUU OT LLENIU
® rax KaKk OHH IIOJIyYEHBI IIPH PAa3/IBOEHUH CBETOBOM BOJIHBI OT LM B PE3yJIbTaTe IPEIOMICHUS B OUIIPU3ME

TaK KaK OHHU pPacCIIOJIOKEHBI Ha PAa3HBIX PACCTOAHUAX OT LIS

278 Ompenenure Matemaruueckoe Beipaxkenue 3akona bprocrepa (n21 — noka3zatens nmpenoMiIeHUs] BTOpOi
Cpelbl OTHOCUTEIBHO MEPBONA)

_WES N
1R = 1m]
SRS m)
APE=
Oyp=ny
279 Ha tonkyro miactuny, okpyKeHHYIO pa3IuYHBIMU cpeaaMu ¢ mokasareiasmu mpenomiaeHus nl, n2 (

nokasarens npenomiieHus wiacTuHel- n, mpuueM nl kigikdir n2, n kicikdir n2) nagaer myu. Ha moBepxHOCTH
rutacTUHkY JTyy nenures Ha aBa ayda (Strot 14.12.2012 12:33:41)

3aBHCHT OT JIJIMHBI ITa a0 BOJHBI
HHUKaKO 1
lu?2
.1
® 2

280 Yem onpenensiercs nopsiaok unrepdepeHmoHHoro makcumyma?
IpUpPOI0# KoneOaHuit
IIepUoa0M KoJieOaHuit

JacTOTOM KojeOaHuit
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®  yuCIIOM JUIMH BOJH, COAEPIKALINXCS B ONITUYESCKOM Pa3HOCTH X0
(a3oii konebaHmit

281 HeoOX0aMMBIM yCIIOBHEM UHTEPHEPEHINH SBISETCS ... .

HaJIM4He TUI0CKUX BOJH
HEKOTEPEHTHOCTh HAKJIa/IbIBACMbIX BOJIH
Hammaue chepuIecKux BOIH

® KOrepeHTHOCTH HAKIAIBIBACMBIX BOJH
HEMOHOXPOMaTHYHOCTh BOJH

282 Yewm onpenensiercs nopsiaok unrepdpepeHmoHHoro makcumyma?

IpUpOoI0# KoneOaHuit
(a3oii konebaHmi
4acTOTOHU KoJieOaHui
®  yucIOM JUIMH BOJIH, COJEPIKANIUXCS B ONTUUECKON Pa3HOCTH X0/1a
nepuoiaM KojeOaHuit

283 Unrepdepennmonnas kaptuna, kotopas HabmogaeTcst Ha TOJIOCHOBOCITYKIIAT JIMH3€E, HA3BIBACTCS:

unTepdepenuueii Penes
® xompuamu Herotona
3oHamu [1oiirenca
3oHaMu Openens
BoJIocaMu BepoHuku

284 3akonomepHocTtH, kakux W3 MepeyUCIICHHBIX HUKE SBJICHUN CBHICTEIIHCTBYIOT O BOTHOBOW TIPHPOIE
cBera: 1-pamyxnsie epenuBa Ceroi B Tonkux menkax; 2-Bo3HUKHOBEHHE CBETOBOTO IATHA B IICHTPE
TeHu; 3-0cBOOOXKIeHUE 21ekTPOHOB C MOBEPXHOCTH METAJIIIOB MIPH OCBELICHUH?

2u3
TOJIBKO 3
® 1u2
TOJIBKO 1
lu3

285 BousHbl 0T 1BYyX KOrepeHTHBIX HICTOYHMKOB MPUXOAT B JaHHYIO TOYHBI B o1rHakoBo# daze. AMIuMTyaa
pesynsTupytoiero konedanus B nanHoii Touke paBHa A, amruintyna kanbGanuit B kaxaoit BomHe paBHa a.
3HaYeHUE aMIUTUTY/IBI PE3YIBTUpPYIONIero konebaHus B 3TOM ciydae OyJeT CIeIyIOIIIM:

3a

a

4a
® 21

0,5a

286 Ha ToHHYK MIacTHEY, OKPYVEEHHYVI PRsTHIHLIME CRETAMH C
MoK a3aTENANME IPEN0oMIEHHA 1, 11y (I0Ka3aTeNb IpElo MIEHHA [TACTHHEL —
fn, IpHIEM 0) < Ny, 1< 1) DagaeT 0y4. Ha DoBepXHOCTH MTACTHHEH JIVY
OEeNHTCA Ha OEaJy4a 1-KOoTOpH# oTpakacTed oT Hap VK HOH H Iyy 2-
KOTOREH OTpakaeTCAd 0T EHYTPEHHEH NOBEPHHOCTH INAcTHHEH. Kako# ms
OTPANEHHEX OT IWIACTHHE NyUeil 4« TEpAeT DONYEOIHY ¢

3aBHCHT OT JJIMHBI [1aJaI0IIEH BOJIHBI.
HUKAKO
1
lu?2
® 2
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287 kakoe siBnenue nokaspiBaeT BOJTHOBYIO PUPOY cBeTa?

s¢dexr Komnrona

dorosrpdexr

MOTIONIEHHS CBETA
® yunrepdepennus

288 kak n3MeHUTCS yacToTa CBeTa, eciiv ckopocTh CBETOBOTO JIyda IpH MEePEX0/Ie U3 OHOU CPeabl B IPYTYIO
yMEHbILIaeTcs B ABa pa3a’?

yMeHblIaeTcs B 4 pasa
yBenmumuBaeTcs B 4 pasza
® e usmensiercs
YMEHbBILIAETCA B 2 pas3a
yBeJIMYMBaeTCs B 2 pasa

289 Ilpu HaxyBaHUU MBUIbHBIE ITy3bIpbKH MIPHOOpETAIOT paxyxHyto okpacky onpeneneHHO# TommuHbL. YT
ABJISIETCS IPUYUHOU ATOTO?

¢dotospdexr
® unrepdepenus
HOJIPU3ALHS

JUCTICP CHSI
nudpakuus

290 Yemy paBHa pe3ybTUPYIOIIAs HHTEHCUBHOCTh B Touke co3iaBaeMoil nHTep(hepeHIMOHHBIMU
makcumymamu 1ByMsi korepeHTHBIME BOJTHAMH WHTEHCUBHOCTH Kaxkaoro,n3 kotopsix paBaa Jo?

291 kakas cBs3b Mexay pa3HOCThIO (A) onTrudeckux u (d) reomerpudeckux mivH myTen.

A=n/d
® A=nd
A=d/n
A=2nd
A=2dn

292 kakoii Oymer pa3HOCTh X07a (PHOIETOBBIX CBETOBBIX BOJIH C JUTUHOW BOJHEI 400 HM TpU CO3IaHUN
uHTepdepeHmonHoro makcumyma?

2,1 mkm
1,6 mkm
3 mkm
® 2 mkm
2,8 mkm

293 Onrtuyeckast pa3HOCTH X071 JIydeil HIyIUX OT KOrepeHTHBIX HCTOYHUKOB ¢ 0JMHakOBBIMY HadyaIbHBIMA
(hazamu paBHa HEUETHOMY YMCITY MTOJOBHHBI JUTMHBI BOTHBL. kakoBa OyzeT aMIiIn—Tyaa pe3ynbTUPYIOIICH
BOJIHBI B TOuke BCTpeUH, €ClIi aMILTUTYAa KaXk10i OT/1eIbHOM BOJTHBI paBHA A.

1,5A
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® 0
2A

A
4A

294 kakum BbIpakeHUEM OTNpenersieTcss ckopocTh pacpocTpaHEeHUs CBeTa Ha OCHOBE 3J1ekTpoMarHuTHOM
teopun Makcemna? (c — ckopocts cBeTa B Bakyyme; v — ckopocT cBeta B cpene; € - nuanekrpuueckas

MIPOHUIIAEMOCTb CPEJIbI; L - MAarHUTHAS IPOHUIIAEMOCTB ).

[N
b=
i
= ne
o [
o=
NER
=
=

295 kakwue u3 HUKECIEAYIOMUX SBICHUH MOKA3bIBAIOT BOJTHOBYIO MPUPOIY CBETA?

XapaKTepPUCTHYECKOE PEHTTCHOBCKOE U3y YCHHUE
TOPMO3HOE PEHTTEHOBCKOE U3ITy YCHHE
doTordpdexr

® omspuszanus
a¢dpexr Komnrona

296 kakue nmyuu co3natoT paBHOHakJIOHHBIE HHTEP()EPEHIIMOHHBIE MTOJIOCHI?

Jy9H, OTPa’KCHHBIE OT OAMHAKOBOH TOMMNHEI
® j1iyun, HAKJIOHEHHBIE TTOJ] OJTHAM U TEM e YIIIOM
Jy49H, HAKIIOHEHHBIE MOJ] pa3HBIMU yIIaMU
JIy9H C IOCTOSHHON Pa3HOCTBIO X0/
JIyuH, B KOTOPBIX Pa3HOCTh X0J1a MEHAETCS

297 kro siBisieTcst ocHoBonooxkHuKkoM kopryckymsipHoit Teopun cBeta?

T'roiirenc
® HroToH
Our
Makcsemn
®penens

298 Jlns uero nmpumMensitoTcst MukpountepdepomeTpoi?

JUTSL U3MEPEHMS MOTIOIIEHUE CBETA
JUISL U3MEPEHMUS TalbHUX PACCTOSHUI
JUUISL U3y YeHUs TUCTIEpCU

L JJIA KOHTPOJIMPOBaHHUSA KaueCTBEHHOM O6pa6OTKI/I HOBerHOCTefI

AJIA U3Y4YCHUA ITOJIpU3allii CBETaA
299 Enunnina nsmepenus ontuueckoil paznoctu xona:

®
cek
M * CeK
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M3
m/cek

300 kakwue BomHBI siBIIsitOTCS kOrepeHTHBIME?

BOJIHBI, pa3HOCTH (1)8.3 KOTOPBIX MCHACTCA B 3aBUCUMOCTHU OT BpCMCHHA
BOJIHBI ¢ OIMHAKOBBIMU aMILTATYAaMH
BOJIHBI C OAMHAKOBBIMH HA4YaJIbHBIMH (I)a3aMI/I
® poymEIC OAWHAKOBBIMU 9aCTOTaMH, pa3HOCTb (1)213 KOTOPBIX OCTACTCA IOCTOSHHBIM BO BpECMCHU
BOJIHBI C OIMHAKOBBIMH q)aSaMI/I

301 CgeT OT JByX TOUYEHHBIX KOTepEHTHBIX MOHOXpOMaTHUeCKUX HCTOYHUKOB puxoauT B Touky 1 skpaHa ¢
pasHocThio (a3 . OnuHakoBa v B 3TUX TOYkax OCBEIIEHHOCTh U ecii He onuHakosa, To B kakoii Touke ona
OombIIe?

BCE BADHUAHTHI HE BEPHBI.
OJIMHAKOBA ¥ OTJMYHA OT HYJIst
OJIMHAKOBA M paBHA HYJIs
He OJJMHAaKOBa, 0OJbIIE B TOUKE |

® He onMHAKOBA, GOJBIIE B TOUKE 2

302 kakoro nBera nnTepdepeHnnonHas nonoca pacrnonaraercs B cekrpe Ommke k neHTpanabHO# monoce?

KpacHas
® (uonerosas
3eneHas
Kenras

CHHSS

303 Or yero 3aBucHT konndecTBo maBHbIX MakcuMyMoB B tudpakinonHoit kaprtune ot miockoit pemerku?

OT OTHOUICHMUS JTJIMHBI CBETOBOM BOJIHEI K nepruoay peImeTKu
OT paCCTOAHUA MCXKAY HICIIAIMA PCIICTKU
OT LIMPUHBI LIEJTH PEIISTKH
® OT OTHOIIIEHUS 10 CTOSHHOM PELICTKHU K JJIUHE CBETOBOM BOJIHEI
0T 001IIeTo YHnCIIa MmeNeil pemeTKn

304 Ha nmudpakimonnyro pemerky HopMaibHO nagaet miockas Mmonoxpomarnueckas cBeroBas BoiHa. Ha
skpane 3a pemierkoit Tpetuii audpakunonnslii makcumym HabmoaeTcs Mo yrioM ¢ k HampaBieHUIO
1a/ICHUS BOJIHBI.

L

HET MPaBUJIILHOTO BapUaHTa

3
2
e |
4

305 kakoil U3 HIXKenepeurCIECHHBIX BAPUAHTOB MIPaBUIILHO BbIPAXKAeT CUCTEMY C MHOTOYHCIEHHBIMUA N
IEISIMU [TapaJUIEIbHbIX APYT-ApYyry U ¢ 01nHakoBOM IIMPUHOM, pa3ae/IeHHbIX PABHBIMHU 110 IIMPUHE
HEMpO3pauHbIMU MPOMEXyTKaMu, pacronararoumxcs Ha oqHou miockoctn?

cepudeckas quppakunoHHAS PEeIIeTKA
MHOTOMepHas Tu(pakHOHHAs peleTKa

® ojpHoMepHas TU(pPaKIMOHHAS PEIIeTKa
JByMEpHas TU(ppaKIUOHHAS PEIIeTKa
ONPpOCTPAHCTBCHHAA Z[I/I(bp AKIIMOHHAas pCUICTKa
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306 kakoe ycnoBue sBisieTcs ycinoBueMm Mmakcumyma audpakoun noayuennon audpakiunonno (b —
mpuHa ogHou menu, d — nepuoxa qudpakimonnoit pemetkn).

dsin ¢ =K A/2
bsin =+ (2+K) A
dsin o=+ 2K+1)A
bsin p=+K A

® dsing=+K\

307 kakas u3 Hmwkeyka3aHHBIX BEJTMYHMH MPABHIIBHO BRIpAXKAET MOCTOSHHYIO AudpakironHou pemretku?

d=a-b
d=3a+b
d=2a-b
® d=atb
d=ab

308 kak nHa3eiBaeTcst equamna octossHHON audpakimonnoit pemerkn B CU?

100 wrpuxoB Ha 1 MeTp
® wnerp

MeTp Ha 1 mrpux

MeTp Ha 100 mwTpuxos

1 wrpux Ha 1 MeTp

309 Ilpu ocBerieHnU MBUIBHOM TIeHKM OebIM CBETOM HaOMI0AaI0TCs pa3HOLBETHBIE Mojockl kakoe
¢dusnueckoe sBICHUE 00yCIIaBIMBACT MOSIBIICHUAE ITHX T0JI0C?

¢dorospdexr

JUCTICPCHSI
® unrepdepenmmn
IUhpaKIus

TTOJIIP U3ALHS

310 korepeHTHbIE BOJIHBI C YACTOTOM JAHHYIO CO3JAI0T B Bo3yXe HHTepdeperunto. Onpenenure pa3HOCTb
Iy TEN.
(5.10M Hs)

1,9 MKkM
1 MKM
® 1,2 wmMkm
0,8 MKM
1,5 MKkM

311 kak usmenurcs qyirHa CBETOBOW BOJIHBI IIPH Mepexona u3 Bakyyma B cpeay?
(m=1.5)

yBenuuuBaeTcs B 2,25 pasa
yMeHblaeTces B 2,25 pasza
yBenMuuBaercs B 1,5 pasza
HE MEHSAeTCS

® ywmenbmaercs B 1,5 pasa

312 kak meHsieTcs qyiiiHa CBETOBOM BOJIHBI IPH TIEPEXO/IE€ U3 OTHOM Cpeibl B IPYTyrO?
fmy = 1,5); (ny = 1B)

HE MEHseTCs
yBenMuuBaercs B 1,8 pasza
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® ywmensmaerca B 1,2 pasa
yBenuuuBaeTcs B 1,5 pasza
YMEHbIIAETCA B 3 pas3a

313 Ha uem ocHoBBIBaeTcs padbounii mpunnun y3komnomnocHnoro onruueckoro ¢unsrpa?

Ha [OJSIPU3ALMH CBETa

Ha ITOJIHOM BHYTPEHHEM OTPaKeHHH
® Ha npo3pavyHOil OTITHKE

Ha JHUCIIepPCHH

Ha [OMIOLICHUHU CBETa

314 Or kakux BelW4MH 3aBUCUT Pa3HOCTh X0/ BOJIH NpU HHTEp(epeHnn ToHkux mienok?

® o7 TONIMHEL ¥ KO3 POUIHEHTA TIPETOMIICHHS TUIEHKH, OT JUTHHBI BOJIHBI M YIJIa TIaCHHS
OT JUIMHBI BOJIHBI, YaCTOTHI U aMILTMTYZbI [1aJJAI0IIETO CBETA
OT CKOPOCTH CBETa Ma1al0LIer0 Ha TOHKYO IUIEHKY
OT K03 PUITHEHTA TIPEIIOMIICHUS U YIUIa TTaJICHUS
OT TOJIIIMHBI K K03 (pUnreHTa npeaoMIeHHS IUIACTHHKA, YaCTOTHI CBETa

315 B onpezneneHHyo Touky npocTpaHCTBa NPUXOAT /IB€ KOrepeHTHbIE 3es1eHble CBETOBbIE BOJIHBI (A=500
HM) C pa3HOCTBIO X072 2,25 mkM. Omnpenenute ycioBue 1 npeaen nHTepdepeHuu B 3Toi Touke.

min, m= 1
® minm=4
min, m=3
max, m=4
max, m=1

316 Paguyc korepeHTHOCTH BOJIH ONPEAETSETCS CICAYIOMIUM 00pa3oM:
o~ afdl
A
eo@fd
8. ifp
e Al

317 kakoe ypaBHeHue onpesessieT MHTEHCUBHOCTh PE3y/IbTUPYIOIIEH BOIHBI, KOTOpas moiydaercs npu
BCTpEYE JABYX KOrepeHTHBIX BOJIH C UHTEHCUBHOCTAMH J1 1 J2?

et DIy 20 0 singa- 1)
4I

O:1+1+27 0T 7] cos(az- o)

:J1+ Ja

v N+ Ia- 220 J, cos(aa- @)

318 kak Beipakaercs 3akon Mamtoca? (¢- yroia Mexay ocsiMU MOJIsIpU3aTopa U aHaau3aropa; Jo —
MHTEHCUBHOCTD CBETA BBIXOJSIINI U3 MOJISIPU3aTopa; J - ”HTEHCUBHOCTh CBETA BBIXOISIIUN 13
aHaJaM3aTopa).

g sing
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] =1Jpcoslqg

®: [y cost
: Jpeosg?

: Tpsin g

319 B kakowm mHTepBasie HAaXOAUTCS JUTMHA BOJIHBI, JCHCTBYIONIas Ha yenoBedeckoe 3peHne?
3 10F-T 10 m
C107 e80T m
b107- 3,610 'm
0107 -7,7.10 "m

A0°-710%m

320 IMpenen uHTEPPEPEHIINN B BHIPAKCHHH:
J=J +J, +2 00, cos

HHKaKO€

:Ulig Cos &

e Ja

321 Yro takoe nntepdepeHus?

IIPEJIOMJIEHUE CBETOBBIX BOJIH HAa IPAHULIE IBYX Cpell
CJI0’KEHUE CBETOBBIX BOJH

® p3anMHOE yCHWICHHE MM OCJA0JICHNE B PE3yNIBTaTe HAJIOXKCHHSI KOTEPEHTHBIX BOJIH
PAaCXOXIEHHE OT NPAMOJIMHEHHOIO paclpOCTPaHEHUs KOTEPEHTHBIX BOJH
orubaHue mperpaj CBeTOBBIMU BOJHAMH

322 kakwue BoHBI Ha3bIBaeTCa KorepeHTHBIMU?

BOJIHBI C OIMHAKOBON 4acTOTOM
®  BOJHBI C OAMHAKOBOH Y4aCcTOTOM, pa3HOCTH (a3, KOTOPBIX OCTAETCs [OCTOSHHBIM C TEYSHUEM BPEMEHH
BOJIHBI C OIMHAKOBON pa3HOCTHIO (a3
BOJIHBI C OIMHAKOBOW aMILIUTY 01
BOJIHBI Pa3HOCTb (a3, KOTOPHIX MEHSIETCS C TEYCHUEM Bpe MEHH

323 kakoit momxna ObITh onTrueckas TonuHa TOHKOM MIACTUHBL, €CJIU OCYIIECTBISIETHCS MPOCBETICHHE

ortuk¥ IS CBETOBBIX BOJH C MIMHOM BOIHEL 0,68 MkM?

0,085 MM
0,4 MKM

® 0,17 Mxm
0,34 MxMm
0,51 MxM

324 kak onpenensercs pacctosiHue korepeHTHOCTH 17151 korepeHTHBIX BOIH?
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lng= @2
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= T
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325 C uensto npocBemienue ontuku Ha a3y (n=1,44) HaHocuTcs ToHkwit cnoii. kakoii momkHa OBITH
onTuMaiabHOE 3HaueHHe koaddunmrenta npeaoMiieHre MaTepraia 3TOro CJIos?

® 2
0,72
2,88
1,1
1,25

326 JIBe korepenTHble TyuH B onpenaeneHHoi Touke co3nator Mmakcumym. MbuibHyt0 Tienky kakoi
TOJIIIIMHBI CIIEAYET MOCTABUTh HA MTYyTH OJHOTO W3 ATHX JIy4YeH, ISl TOTO, YTOOBI TTOTYIHUTh
unTepdepenmonnbiii MunuMyM (koadduument npenomnenus cinos 1,33; nnuna Bonssl 0,8 mkm).

2,42 MKkM
2 MKM
3 MKM

® 121 mMkm

2,5 MKM
327 BemomnnHsieTcs a1 3akoH COXpaHEHUE YHEPTUU IPpU HHTEpepeHIn?

HET NIPaBUJIbHOTO OTBETA.

® ja, noToMy, 4TO B 00NACTU UHTEP(EPEHIMU IHEPTUS CBETA PACIIPEALISAETCH MEKIY MAKCUMYMAMU U MUHUMYMaMH.
J1a, IOTOMY, UTO HEpIUs CBETA IPEBPAILAETCs B IPYTUE BUIbI
HET, IOTOMY, YTO SHEPTHUs B TOYKE MAKCHMyMa OoJIbIlIe YeM, KOHEUHAs! SHEPTHs CBETa.
HET, IOTOMY, YTO 3HEPIHs CBETA HE IIPOHUKAECT B TOYKA MUHUMYMA.

328 kakoe ycrnoBue sBnsieTcss OCHOBHOM IS TIOYYEHUS YCTONUNBOM HHTEphepeHIMOHHON kapTHHBI?

C OJINHAKOBOW MHTEHCUBHO CTHIO
®  OCTOSHHOM PasHOCTHIO (a3

C pa3HOU UHTEHCUBHOCTBIO

C pa3HBIMH aMIUIATYIaMU

C OJJMHAKOBBIMU aMILIUTYAaMU

329 Yro takoe MmoHoxpomaruueckas BomHa?

BOJIHBI C OIMHAKOBOW aMILUTUTYI0M
BOJIHBI C OJIMHAKOBBIM KO3 (POUITMEHTOM TP SJIOMITCHHS
BOJIHBI C OJIMHAKOBOH (ha3oit
® BOJHEI ¢ OIUHAKOBON YaCTOTOM
BOJIHBI C OIMHAKOBOW CKOPOCTHIO

330 Yemy paBHa pe3yJbTUPYIOIIAsi HHTCHCUBHOCTh B Touke co3/1aBaeMoii HHTep(hepeHITMOHHBIMHU
MUHUMYMaMH JBYMSI KOTepeHTHBIMU BOTHAMU C UHTEHCUBHOCTSIMH Jo?
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331 B kakom npubope Haiio cBoe MpuMeHEHHUE sBJIeHUE nHTepdhepeHnn?

B raJIbBAHOMETpE
® 5 cmekrporpade

B aMIIEpMeETpe

B BOJIETMETPE

B BaTTMETpE

332 Ilouemy CBETOBBIE BOJHBI BBIXOASIINE U3 JBYX PA3JIMYHBIX UCTOUHMKOB HE Jal0T HHTEP(PEPEHIIMOHHYIO
kaptuny?

IIOTOMY YTO, BOJIHBI BEIXOJSIIUE U3 UICTOYHMKOB HE HAIIPABJIEHBI B OJHOM HalIPAaBICHUU
IIOTOMY YTO, MCTOYHHUKH HaXOAATCS OUY€Hb JAJIEKO APYT OT Apyra
IIOTOMY YTO, 3TH BOJIHbl HEMOHOXPOMAaTHUYHbI
® [10TOMY YTO, 3TH BOJIHBI HE KOTEPEHTHBI
MOTOMY YTO, UICTOYHHUKU HAXOAATCA O4eHb ONU3KO APYT APYTY

333 Uro mpegctagnaet cobofl IpoCcEETNEHHE ONTHKH H Ha KakoM ABNTEHHHE OHA
OCHOBAHG !
a) E OCHOEE JIEXHT ARMEHHE HHTERD epeHIIHY CEETA IPH 0TPAXEHHH OT
TOHK I ILNACTHHOK
) IpHMEHMOT GIA YEENHIEHEA JONH OTPAXEHHOIG CEETA B ONTHYECKHE
npubopax
) OCYIECTENASTCA © IOMOLEE HAHECEHHA TOHHOH [IEHH OpOspadHOro
DHATEKTPHEA HA 16 ESPpXHOCTH THHS
I toJEIHHA IeHKH Do obpada Tak, 9T0 BONHE, oTpaEeHHHe oT obemx
NOBEPXHOCTEH MNEHKH OKA3HEBAOTCA B NpOTHEOD a3e

B, 0
A, LB
0

® ann
a,

334 Asnenue audpakiunu cBeTa IpOUCXOIUT

® pa kpasx MOOBIX OTBEPCTHH B 9KpaHe
TOJIBKO Ha y3KUX IIEJIX
TOJIBKO Ha GOJILIIKMX OTBEPCTHUSIX
TOJIEKO Ha MAJBIX KPYTIIBIX OTBEPCTHUSX
MPABHUILHOTO OTBETA HET

335 YcnoBus makcumyma nipu qudpakimu Ha y3koid menu onpeaensieTcs: BRIPaKCHHEM:

--sin g=md

MIpaBWIEHON (POPMYITBI HET.

- -sin gh= 2m A2
®.:in g= {2m+1)4/2

~osin g=m A2
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336 kakue u3 HUKECTEAYIOMHUX ABIECHUN J0ka3bIBatOT BOJTHOBYIO PHUPOTY cBeTa?

OTpakeHHUE U TIOJIHOE BHYTPEHHEE OTpPaKEeHUE
IupaKIus ¥ TOJSPUA3ALUS
AHTEpPEePEHIUS U TUCTIEPCHUS

® udpaxuus u uHTEP PEpEHLIU
MIpPENOMIICHUE U OTPaKCHHE

337 kakoe 13 HMKenepeUHCIEHHBIX SBICHUN XapakTepusyeT (Ipy IPOX0XKIECHUN Yepe3 OTBEPCTHUS B
skpaHax, BOJIM3U IPaHUL] HEITPO3PAYHbIX TeJl U.T.Il.) COBOKYITHOCTb SIBJICHUN IIPU pacIpOCTPAHEHUU CBETA B
pe3koBbIpaskeHHON HEOHOPOAHOI cpejie U CBA3aHHOW C BOJIHOBOM MPUPOOH cBeTa?

aMILTHTY/1a
MOTIOIICHHE
HOJBIPU3ALINSL

® judpakuus
nHTEp hepeHIHs

338 CoBokymHOCTS siBIeHUI BOJTHOBOM ONTHKH, B KOTOPBIX MPOSBISETCS MOMEPEUHOCTh CBETOBBIX BOJIH,
Ha3bIBACTCS:

SIBJICHHEM JIFOMUHE CIICHITUT
SIBJICHUEM JTU(P aKIIUH

® gpireHMEM NOJAPU3ALUK
SIBICHUEM UHTEPPepeHINH
SIBIICHUEM JTUCIICPCUU

339 U3 npennoKeHHbIX CBOWCTB BBIOEPUTE T€, YTO J0ka3bIBatOT BOJHOBYIO IPUPOIY CBETA:

nucnepcust, oTodGdexT, moaspuzanms, TuppaKuus

JIUCTOPCHS, HHTEP hepeHINs, HOTIPH3anus, TH(PP AKIH
® [PaBUIBLHOTO OTBETA HET.

nucnepcwust, uHTep pepennns, Goroshbdext, nudpakips

Jucnepcus, nHTep hepeHIus, nomipusanus, GoTospdext

340 OrubaHue BOJTHAMU MPENSATCTBUH, CONBMEPUMBIX C JUTMHOHN BOJIHBI, JI0Ka3bIBaCT...

4TO CBET MPEJCTABIAET COBOM MOTOK KBAHTOB
®  BOJHOBYIO PUPOIY CBETA

Mo6OH U3 MPEIOKEHHBIX BAPUAHTOB HEBEPEH.

4TO NPUPOJA CBETA 0 KOHIA HE U3ydyeHa

JBOMCTBEHHOCTH IIPUPOJIBI CBETA

341 Orubanue cBeTOBHIMH BOJIHAMH BCTPEYHBIX MPEIATCTBUI HA3bIBACTCS:

® gpieHueM auppaKIUH
SIBJIEHUEM MOJIAPM3ALMU
SABJIEHMEM MOIIOIEHUS
SIBJIEHUEM JTUCIIEP CHU
SBIIEHHEM UHTEP hepEeHIUH

342 Bce BTopuYHbIE HCTOUHUKH PacONI0KEHHbIE Ha TOBEPXHOCTU (DPOHTA BOJIHBI, KOTEPEHTHBI MEXKIY
c000i1. DTO COOTBETCTBYET MPHUHIIUITY:

3aTPYAHSIIOCH OTBETHTh
HPHYIHHHO CTH

® Trolirenca- ®penens
I'oiirenca
HEOMPEEIEHHO CTU
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343 kakoil U3 HUXKecIeIyroIUX BapUaHTOB IPAaBUIbHO XapakTepusyeT 1o (opme BTOPUYHBIE BOJIHBI
pacnpoCTpaHEHHbIE B OTHOPOIHOM U30TPOIHOM cpene?

Cdepraecko-BhITyKIbIe
ITnockue

Brimyxisie
cepuaeckue
ITnocko-BeIy KIIbIE

344 komy npuHaAJIEKUT IEPBOHAYAIBHOE MpeonoxkeHne o korepeHTHOCTH GUKTUBHBIX HCTOYHNKOB?

['toiirenc
OpeHnens
OpayHnrodep
Bporr
Bymsd

345 kak Ha3piBaeTcst METOJ] pa3/ielieHHsI TOBEPXHOCTH BOJHBI Ha chepuyeckne 30HbI?

MeTo[ 30H OpeHenst

meton 30H [toiirenca

Meroa pacnpeneneHus Openens
MeTo[ pacnpeneneHus ['oiirenca
meton [tolirenca — @penens

346 kak Ha3piBaeTCsl MPUHIIMII, ONTUCHIBAIOIINHN sIBIeHUE Tu(pakiny cBeTa Ha OCHOBE aHa/In3a 3akKOHOB
uHTepdepenuu u [toiirenca?

npuHun Bynbda — bparra
npuHuun Openens — OpayHrodepa
npuHuui ['tolirenca — @penens
npuaImn Papanes — Kupxroda
npuHIun [rolirenca — MalikenscoHa

347 Yro takoil ecteCTBEHHBIN CBET?

cBer, re konebanus Bekropa E(H) mponcxoauTt TOIBKO B OJJHOM HAIpaBIeHUH, IEPIIEHANKYIIPHOM Ty dy.
CBET, [JIe UIMEeTCs MPEUMyIIEeCTBEHHOE HanpaBiieHue koyiebanus Bekropa E (H)

cBerT, rae konebanus Bexkropa E (H) mpoucxonut B 01HOM HanpaBiIeHUH

CBET C pas3IMIHBIMU opueHTanusMu Bekropa E (H) Bo BCeBO3MOXKHBIX HAIIPaBICHHUIX

cBer, re konebanus Bekropa E (H) Bo BCceBO3MOXKHBIX HaNpaBIeHUSIX 001a1al0T PaBHOM BE-POSITHO CTHIO

348 Yemy paBeH abCONIOTHBIN Moka3arenb MpeaoMIeHHs Cpeibl?

7= eu

1+E.f(=EY
P hgex

I'I.uP

. =14FI 5B

349 Ilo kakomy ycioBuIO OnpeaesnsitoTcs 10MOJIHUTENbHbIE MUHUMYMBI, oOpasytoimuecs B AudpakiimonHon
kaptune nonyuaemoii ot audpakimonnoii pemerku? (d — nocrostuaas peruerku; ¢ - yron otkjoHeHUs Tyda;
A - nmuHA BOJHBI , m — mopsaok muaumyma m = 0,1,2,3,...,)

o =mAd
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350 Yro Ha3bIBaeTCs NOCTOSIHHON Au@pakiiioHHoM perierku?

TOJIIMHA TUPPAKIHUOHHOH pEIIeTKH

CyMMa IIUPUHBI ENIEH H HETIPO3PavHOTO MPOMEXKYTKA MEXKTY HIMHI
mUpHHA TAPPAKIIOHHON pEeIIeTKI

paccTosHUE MEXY LIETAMI

HIMPHHA LETH

351 Yro takoe nudpakimonnas pemerka?

cHcTeMa NapajuleNbHBIX IeJIe OIMHAKOBOTO pa3Mepa, HaXOISAIINXCs Ha OANHAKOBOM PACCTOSHUHU APYT OT Apyra
prOOp IS IOy YeHUS H300pakeHUIT Tl pa3IMuHON BEIMYHHBI

mpubop A MOTyUYeHUs: U300pakeHNH Tell pa3IMuHON BETMYNHBI

IpubOop, IEMOHCTPHUPYIOIINHA IPSIMOIMHEHHOE PacIIpOCTPAHEHHE CBETA

CHUCTEMa ImapaJuICIIbHBIX menefl OOWHAKOBOTIO pa3Mepa, HAXOAAIMNXCA Ha pa3HbIX paCCTOAHUAX APYT OT Apyra

352 Yo HaswiBaeTcs nudpakiueii ceera?

MPSIMOJIMHEITHO € PACIIPOCTPAHEHHE CBETA B PE3KO HEOAHOPOIHOM cpeie

OTKJIOHEHHE CBETa OT HANPABJICHMUS NPSIMOJIMHEHHOTO PacpoCTpaHeHUs B HEOAHOPOIHOMW cpe/ie
IpEOMIICHUE CBETA Ha TPaHHMIIEC pa3ziesia Cpeabl

B3aUMHOC yCHJICHUE W OCIIA0JICHUE BCTPEUYAOIINXCS BOJIH

OTpakeHHE CBETa Ha IPAHUIIE pasjiesa AByX cpe

353 kakoii ciektp maer packanennsiii kycok xenesa?

HUKaKo#

II0JIO CaThIi CIIEKTP
JIMHENYaThIi CIEKTP
CIUIOITHOM CIIEKTP

BOJIHUCTBIN CHEKTP

354 kakue BewecTsa aBisrorcsa onruuecku akTuBHbBIMU?

BOJA

cepebpo, 30J10TO

KBapu, caxap, BOJHBIN pacTBOp caxapa, CKUIUIAp
MacJio

MBUIBHBIH pacTBOp

355 kakue BemecTBa UCmoNb3yIOTCS B kauecTBe monspuzaropa?

IIPOCTOE CTEKIIO
TypMaJiH
KpeMHUU

anmas

miIacTMacca

356 kak cornmacno npunnumy Itoiirenca - @penens onpenenseTcs HHTCHCUBHOCTD B KaXkoi Touke
MPOCTPAHCTBA, OXBAYEHHOTO BOJIHOBBIM Mpolieccam?
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® xax pesynbTar HHTEPPEPEHIUH BTOPUYHBIX KOTEPEHTHBIX BOJIH, H3Iy4aeMbIX 3JIEMEHTAMH BOJHOBON MOBEPXHOCTH.
CyMMOU aMIUTMTY KoJie0aHuit oT Bcex 30H DpeHenst
yCpeaHEHUEM UHTEHCUBHOCTEH 10 BCEM TOUKaM IIPOCTPAHCTBA
Crno)keHIeM HHTCHCUBHO CTeH (DMKTUBHBIX BOJIH, M3JIy Ya€MBIX Ka)kIBIM JIEMEHTOM BOJIHOBOH IIOBEPXHOCTH
CyMMOM aMIUIUTYl NEPBOM U Mo cienHel 30H Ppenenst

357 Ilpu nabmronennu qudpakuuu ot menn M skpana Oyaer MUHUMYM WHTEHCUBHOCTH, €CIIU B LLENIN
ykiagpiBaeTcs:

TiepBast U MOCIEAHSS 30HbI
yacThb nocienneil 30up1 Openens
4acTh NepBOH 30Hbl OpeHens

® yerHOE ynco 30H Openens
HEYETHOE YHCIIO 30H

358 Ycnosus makcumyma npu audpakiun Ha nudpakimonHoit pererke onpenensieTcs: BRIpa)KEHHUEM:

IpaBHILHON (pOpMyITHI HET

359 Or kakux ¢daktopoB 3aBucut ymcio 30H OpeHens m Mpu HEU3MEHHOM TOJIOKEHUHU UcTou—Huka cBeta?

OT BBICOTHI OTBEPCTHUS U OT 1/5 pacCTOSHHUSA MEXTy OTBEPCTHEM H 3KPAHOM
OT pafinyca OTBEPCTHS U 0T 1/4 pacCTOSHHS MEXIy OTBEPCTHEM H SKPAaHOM
® or guamerpa OTBEPCTHS U OT PACCTOSIHHA MEKIY OTBEPCTHEM U DKPAHOM
OT JUaMeTpa OTBEPCTHA U OT 1/2 pacCTOSIHUSA MEKAY OTBEPCTHEM U DIKPAHOM
OT MepHUMETPa OTBEPCTHSA U OT 1/3 pacCTOSHHUS MEeXIy OTBEPCTHEM H SKPAaHOM

360 Ilo kakoit hopmyse onpenensieTcss BHEIIHUIN pagnyc m- oif 30Hb1? (31€Ch b — paccTostHUE 10 Toukn
HabmroneHne M OT MOBEPXHOCTH BOJIHBI, 0L — PaJNyC MTOBEPXHOCTH BOJIHBI, 'M — palyC HApY>KHBII TPaHUIIbI
m-Oii 30HBbI)

361 kak 3aBucut amruutyna pesyasrupytomero konedanus B rouke HabmoneHuss M ot uncna m 30H
Openens, ymemaronmxcs Ha mupune menu BC?

1
= = [&4+dp+1) (m — tekdit)

A= %(ﬂg-ﬁm:] (m - tekdir)

A= %th- Ag) (m — ciitdir)

[ ]
P;=1§|:P11+ 21 (m - tekdif)

63/119



05.05.2017

= %(m+;ﬁm.1} ([ — clitdir

362 Ha kakux BonHax Habmonaetcst mudpakuus Openens?

moJy chep e CKux
chepudeckux
cepuuecko-miIo cKux
TUIO CKUX

TOJTY TIJIO CKUX

363 Ha kakux BonHax Habmonaetcs qudpakuus @paynrodepa?

IUIO CKUX
TMOJTY TIJIO CKUX

oJTy chepruaeCKuX
cepuuecko—III0 CKux
cepuaeckux

364 Qudpakius onpenenseTcs HUKECISAYIOMNUM BbIPAKCHUEM:

bsingeg=+2KA/2(m=54,..

bsing=+4mA/2 ((m=34,..)
bsin@=+3mA/2(m=23,..)
bsing=+2mA/2 (m=1,2,...)
bsing=£5mA/2 (m=4,3...)

365 Omnbitel o audpakim MUKpOYaCTUI] CBUICTEIHCTBYIOT. . .

0 KJIaCCHYECKOM MEXaHUKe

0 MaJjbIX pa3Mepax MUKpPOYACTHIL

0 KPUCTAJUIMYECKOM CTPYKType TBEPABIX TEI

0 HaJIMYUU Y MUKPOUYACTHUL] BOJIHOBBIX CBOWCTB

pasMepsl aTOMOB KPUCTAJUIMYECKOTO BELIECTBA NIPEBBIIIAIOT Pa3MEPbl MUKPOYaCTHL]

366 Uro takoe >3¢pdekt Papanes?

CO3AaCT CBA3b MCKAY MAarHUTHBIMHU IPOTIECCaMU

CO314acT CBA3b MCKAY DJICKTPUICCKUMHU U MArHUTHBIMU ITPOLECCaMU

BpalICHU:A MJIOCKOCTH MMOJIPpU3allUH CBETA B OIITUYCCKN HCAKTHBHBIX BCUICCTBAX IO JIeiCTBUEM MarHUTHOTO IOJIS
BpamicHUA IO CKOCTH IMOJIAPU3ANN CBETA B ONITUYCCKU aKTUBHBIX BCHICCTBAX IMOJ JICHCTBHEM MAarHUTHOTO ITOJIS

CO314acT CBA3b MCKAY ONTUYCCKUMU MTPOLCCCaMn

367 Uto Takoe monsipoMeTpus?

3aBHCHMOCTb yIJIa I0BOPOTA OT CKOPOCTH CBETA
METOJI OTIPEEIIEHUS TLIO CKOCTH TIOJAPH3aLUH

METOJ] ONIPEAEIICHUSI BI3KOCTH (BHYTPEHHETO TPEHUS) B )KUIKO CTAX

METOJ, ONIpEENICHNs NIABHOK ONITUYECKOM OCHU B TBEPBIX TEaX

METOJ, ONIPEAENICHNS] KOHIEHTPALMH PACTBOPOB ONTUYECKU AKTUBHBIX BEILECTB

368 Uro mokassiBaet aucrniepcust Bemectsa (D=dn/d\)?

C yBenmmueHueM A oTHomeHue dn/d\ yMeHbIIAETCs IO MOAYITIO

C yMEHBILIEHUEM JUIMHBI BOJIHBI IT0Ka3aTelIb MPEJIOMICHUS HE MCHSCTCS
3aBHCHMOCTB MTOKA3aTeJIs P EIOMIICHHS OT TEMIIEpaTy PhI
3aBUCHMOCTBH MOKA3aTEIIsl IPEIOMICHHS OT JAJIMHBI BOJHBI

C ymeHblieHrneM A oTHotuenue dn/dA yMeHbIIaeTCs 10 MOIYJTIO
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369 YeMy paBHO MTHOBEHHOE 3HaYCHUE MOJSPU3ALUH, eclii KoHIleHTpalus aToMoB B fudnekrpuke paBHa
no:

‘Ey cos mt

n= g

. =lmgex K £4Ed
® n,F;

& cosomt

370 Yron nakiioHa jry4a mpOoXOsIIEro Yepes npusmMy:

=fizn
b= nb
=nb -0y
iyt ooy A

@ Ain-1)

371 Tlokasarens mperTOMIICHHS 3aBUCHT:

@® 0T YacTOTHI BHELIHETO MOJIA
Ot cropoctu
OT BpEMEHU
OT TeMITEPaTyphI
OT KOHLIEHTpALUH 3aPSAA0B

372 Ha kakwue nBera pa3iaraercsi CBET, MPOXOISAIINI yepe3 mpu3my?

XKentsii, rosty00H, KpacHBIN, OpaHKEBBIN, (DHOJCTOBBIN, 3¢JICHBIH, CHHHN
KpacHbsrii, 3enenblid, CHHUMN, PUOIETOBBIH, KEJITHIH, OpaHXeBbIN, FOTy00H
KpacHslit, opaHXeBbIil, pUOIETOBBIH, T0Iy0011, CHHUHA

OpamKeBBIi, KpaCHBIN, XKENTHIH, TOy 00, PHONETOBBIH, 3eIeHBIH, CHHUI

®  KpacHbIi, OpaHKEBbIMH, JKENTHIH, 3eJIEHBIH, T0Iy00H, CHHUH, (HOJIETOBbIMH

373 Marepuai npu JHEBHOM OCBEIIeHUH UMeeT kpacHbIif 1iBeT.kak OyaeT BBIMISAAETH 3TOT MaTepua, eciu
€ro OCBETUTh B TEMHOTE TOTYObIMH JTydamu?

CHHHUM
HKEITHIM
3€JIeHBIM

® uepHBM
Iy pILy PHO-KPACHBIM

374 Jluneituarsie cnekTpbl normomenus u uciyckanus xapakrepHsl 1is

JUTSL OXJIaXKICHHBIX TBEPIBIX TE
IS TBEPIBIX HATPETHIX TEIL
JFOOBIX HArPETHIX TEJL
JOOBIX TEIL

® i HATPETHIX ATOMAPHBIX [A30B.

375 kakoii ciekTp mact BemecTBo B ra3000pa3HOM COCTOSTHUY , €CJIM a3 COCTOUT HE M3 aTOMOB, a U3
monekyn?

BOJIHUCTBIA
® onocarsrit criekTp
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JIMHEWYATBIN CIEKTP
CIJIOLIHOM CIIEKTP
BOJIHUCTBIU CIIEKTP

376 kakoii ciekTp maer cersmascs Tpyoka, B koropoit mpoucxoauT ra3oBelii paspsia?

HUKaKoOU

II0JIO CaThIi CIIEKTP
® I mHeHUaTHIH CIIEKTp

CIUIOITHOM CHEKTP

BOJIHUCTBIN CHEKTP

377 kakoe siBnenue B IMHEHHOW onTrke Ha3bIBaeTCs TUCHiEpcHe cBeTa?

OTpa)KeHPIe CB€Ta OT 3€pKaHLHOfI MOBCPXHOCTHU
3aBUCHMOCTD ITOKa3aTelsl IPCJIOMIICHHUA CPCABI OT MMOJIApHU3allu CBETA

® 3aBMCHMOCTH IOKA3aTENs MIPEJIOMIICHUA CPEbI OT NJIMHBI BOJIHBI MTaJJat0IIETO CBETA
3aBHCUMOCTh OKA3aTEIIsT IpCJIOMIICHHUA CPCAbl OT MHTCHCUBHOCTH MaAarOUICTO CBETA
HpCJ'IOMJ'IeHI/Ie MOHOXPOMATH4YCCKOTO CBETA IIPU NPOXOKIACHUN YE€PE3 JINH3Y

378 Ammnutyaa pe3yasTupyloiiel BoaHbl B Touke HaOmonenue M 1aeTcst BBIpaKeHUEM TIie:

A=A AT ATHAM
@4 Aot At

4o AEAtA-A-ATHAe L

a= A AR A - AT+

A=Ay Aa—Ashath s he—A7 At

379 kak omimmuarorcs no paze konedbanus, Bo30yxmaembie B Touke M 1Bymsi COCETHUMHU 30HAMU?

HE OTJIMYAI0TCS
OTJIMYAKTCS MAJIO

® yaxomsrcs B mpoTHBO(dA3ze
oHO (ha3HbIC
CHUIIbHO OTIIMYaI0TCS

380 kak 3aBucuT nymHa BoiHbI OT yria nudpakium 1 nanHoi audpakimonnoii pemerku, ecnu k/d = const
?

IIPY yBEIMYEHHUHN JUTHHBI BOJIHBI, yTOJI AU(PAKINN 0CTAETCS MO CTOSHHOM;

IIPH YBEIUYECHUH JIIMHBI BOJHBI, yTOI TUGPAKIUN OCTAETCS 10 CTOSHHOM’;
® [pu yBeMMUYCHUH JUTMHBI BOJIHBI, YTOJI AH(PPAKINH YBEINIHBACTCS;

TIPY YBEIMYCHUH JUTMHBI BOJHBI, yTOJI TU(GPAKINNA YMCHBIIIACTCS;

P YMEHBIICHUH AJIMHBI BOJIHBI, yTOJI IUGPaAKIUU yBEIMUUBACTCS;

381 Ckonbko 10MONMHUTENEHBIX MUHUMYMOB pacrioyiaraercsi Mexxay AByMs Makcumymamu ripu audpakunu
CBETa OT JIBYyX IIENeH?

HE pacroJaraercs
Tpu

® Onno
IBe

YeTeipe
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382 Ha kakoii mpuHIIMIT OCHOBAH OMpeesieHUe MOCIeAYIOUIETO MOJIOKEHUS! BOTHOBOTO ()pOHTA HA OCHOBE
3a/IaHHOTO TOJIOKEHUSI €r0?

383 kakoe u3 Hmkecnemyomux GopMys1 onpeaesieT NocTossHayo nudpakimonHoi pemerku (a-mmprHa

HEPa3pBIBHOCTH
Tomcon
Hanambep
Troiirenc
Jlammac

HEMNpo3pauHoi o0nacTy, b — mupuHa menu)?

d=2a+b
d=b
d=a
d=a+tb
d=a-b

384 Uto Takoe nudpakius Opaynrodepa?

nudpaxuys HabmoaaBmuecs 63 MOMOIIM ONTHYECKUX CHCTEM
IU(PAaKIUsT MOHOXPOMATHIECKUX BOJIH

nudpaknns chepuuecKkux BOIH

TUGPAKINS IO CKUX BOJIH

IupaKnys KOTepeHTHBIX BOJH

385 kak Beipaxaercst nmpunIun [ roiirenca — @penens?

CBE€TOBBIC BOJIHBI paClIpOCTPaHACTCA l'[p?[MOJ'IHHeﬁHO B I/ISOTpOHHOfI cpenc

CBETOBBIEC BOJIHBI MOTYT IIPOHUKATH B 00/1aCTh FEOMETPUYECKOIT TEHU Nperpajsl
Ka’K/1asl TOYKa BOJIHOBOM MOBEPXHOCTH NPEBPAIIACTCS B HCTOYHUK BTOPUYHBIX BOJIH U 9TH BOJIHEI
uHTEPPEepUPYIOTCS

BCTpEYAIOIINECS BOJHBI MOTYT B3aMMHO YCHJIMBATH WK OCJIa0eBaTh APYT Apyra
CBETOBBIC BOJIHBI, BCTPEUAsACh, YCUIMBAIOT WM OCJIA0JISIOT APYT APyra

386 Mns kakoit nenmn ucnons3yercs nudpakunonnas pemerka?

387 YcnoBue oOpa3oBaHWs MUHIMYMa HHTEHCUBHOCTH CBeTa Juis nrudpakiiny Ha MIeIy IUPUHON a UMEeT

BUI:

JUTS IPOBEPKH IMPSAMOIMHEHHOTO pacIpoCTpaHEHNE CBETa
JUTS IPOBEPKY 3aKOHA TP EJIOMIICHHS CBETa

JUTS TOJy 9eHUS TU(PPAKIIMOHHOTO CIIEKTpa

JUTS TOJTy YSHUS M300paKeHHUS Tena

7T HaOJMIoieHUs MHTep hepeHINN CBeTa

Wi & =22k + T A2
O:in o =+kA

weg @ = 22k(A]2)

w Cos @ = 22k (A/2)
wocos &=k

388 VYcnosue oOpa3zoBanus MakcuMyma MHTEHCUBHOCTHU CBeTa JIsl Audpakiiny Ha 1Meau MUPUHON a UMEET

BUI:

La

sin @ =+(2k +1) /2

os@=H2k+1) 42
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acos = +d
oSl o =tkA
weg & =225 (A12)

389 INouemy nBa MHUMBIX M300PaXKEHUS IIEJH, TOTYYSHHBIX C TIOMOIIBI0 OUnpu3Mbl OpeHersi, MOKHO
paccmarpuBarh kak korepenTHble ucTOUHUKY:

TaK KaK OHU PACIIONOKEHBI Ha PA3HBIX PACCTOSHUSIX OUITPH3MBI
® r1ax KaKk OHH IOJIyYEHBI IIPH PAa3/lBOEHUH CBETOBOM BOJIHBI OT LIEIM B PE3yJIbTAaTe MPEIOMICHUS B OUIIPU3ME
TaK KaK OHU PacIoJIOKEHBI HA OJJMHAKOBOM PACCTOSHUU OT LLENIU
TaK KaK OHU PaCIIOJIOKECHBI Ha OJJMHAKOBOM PACCTOSTHUH OT OHIIPHU3MBI
TaK KaK OHU PAacIIOJIOKCHBI Ha Pa3HbIX PACCTOSHUAX OT LIEIH

390 Habnronenue audpakiyivn BOSMOXKHO B TOM CIy4ae, ecliu. ..

CBET MOHOXPOMATUYECKUH;
® pasmepsl HEOJHOPOAHOCTEH COM3MEPHMBI C IJIMHHOM BOJIHBI CBETA;
CBET IOJIIPU30BaHHBIN ;
CBETOBBIE BOJIHBI KOTCPEHTHBI.
CBET HEMOHOXPOMAaTHU4€ECKUl;

391 kakoro ycnoBue korepeHTHOCTH CBETOBBIX BOJTH?

MIOCTOSHCTBA BO BPEMEHH ILIOCKOCTH KoJleOaHUil MarHUTHOTO BEKTOPa

PaBEHCTBO YacCTOT M aMIUTHTY]]

PaBEHCTBO aMILTUTYJ

N3MEHEHHE BO BPEMEHH IUI0CKOCTH KOJIEOaHUH 3JIEKTPUUECKOTO BEKTOPa
® paBeHCTBA YACTOT W MOCTOSHCTBO pa3HOCTH (a3

392 kakum BeIpaxkeHueM onpezensercs paccrosHue bm go touku Habmronenus M HapyxHoro kpas m — ol

30HBI? (b —paccTosiHuE OT BEPIIMHBI TOBEPXHOCTH BOJIHBI 10 Touku M).

o
bg=h+m ; :

EE=b+2m§;

bp=tt3m g;

by =trtdm ; i

m=1:|+3m§;

393 Ha ckonbko otnuuatorces konebanus BOJH UAYHIMX OT cocenHUX 30H Openens o daze?

3/4n
® nman
Ha /2
Ha 2T
32=n

394 Yro u3 Hmxecnenyromux sspko cedst mposBiseT npu qudpakiyu cBeTa ot AByX Iienei?

OTpaKeHHE CBeTa
[PSIMOJIMHEHHOE PACTIPOCTPAHEHHE CBETA
[pENOMIICHHIE CBETA HA TPAHMIIE Pa3ena IBYX CPel
® unrepdepenuus cBeTa
HOJIAPH3ALHS CBETA
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395 UYro takoe nudpakius Openens?

® udpakuus chepruyecKux BOJIH
TU(paKIns IO CKIX BOJIH
Anudpaknys KOTePEHTHBIX BOJH
audpakuys, HaGMOIAIIAsACS 6€3 MOMOIIHM KaKOH-HUOYIb ONTHYECKON CHCTEMBI

audpaknys MOHOXPOMATHIECKIX BOJTH

396 Yrmosas nucnepcus audpakiunonnoit pemerku 3aBucut ot nopsiaka cnekrpa k u mocrosiHHOM
nudpakimonHoi permerku Gopmysiou. ..

Qe

e
ke
Wi
n 3|‘_’.'
397 Ilpu nagernn MoHOXpomaruueckoro peHTreHoBckoro n3nmydyenus Ha kpucrana MakcuMyMbl
UHTEpEPEHINH TP OTPaKeHNH BO3HUKHYT B ciydae korna. ..

Ldsin 8= (2k+1) A2
sin@=(2k+DA

. sin 8 = kA
®sin & = kA
. sin 8= kA2

398 VYrmosas nqucnepcus audpakiumronnoro cnekrpa onpenensercs GopmMysoun. ..

=AM
of=AdfA
® = dajdi
o =dijde
= AN

399 Teno, cnocobHOE MOMIONaTh NOJTHOCTBIO MPH JIH0O0H TeMIepaType Malaroliue Ha Hero BOJIHBI JTF000i
YaCTOTHI - ...

BCE BapHAHTHI HE BEPHBI
® a6GCoNMIOTHO YEPHOE TETIO

cepoe Teo

TEJI0 CHHETO IBeTa

TeJo Oenoro nBeTa

400 Cseuenue Ten, 00yCIOBICHHOE HAarpeBaHNEM, KOTOpOe MPOUCXOUT 3a CYET TEIIIOBOTO JIBHXKEHUS
MmoJsekyrr 1 aToMOB BelecTBa 3a CUET €ro BHYTPEHHEH SHEPTHH - 3TO ... .

JIIOMCHUCHCHI A

dotospdexr
PEHTTCHOBCKOE U3ITyUeHHUE
l'amma-uznyuenue

® remoBOE UBTyUEHUE
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401 TTotok mokanu30BaHHBIX B POCTPAHCTBE AUCKPETHBIX CBETOBBIX KBAHTOB, ABMKYIIUXCS CO CKOPOCTHIO
cBeTa - 3T0 HoTok ... .

JNEKTPOHOB

HEUTPOHOB

3NIEMEHTAPHBIX YaCTHII
® (oronos

IIPOTOHOB

402 Ot 4ero 3aBUCUT OTHOIIEHUE CIIeKTpallbHON M3ITy4aTeabpHOl criocoOHocTr Tena k ero cnekTpanbHon
MOTJIOIIATENILHOM CIIOCOOHOCTH MPHU OTPEACTIEHHBIX YCIOBHSIX.

Het npaBuiisHOIO 0TBETA
OT IpUpOIHI TEJa ¥ TEMIIEPaTyPHI
OT npUpOBI TENa ¥ 4YaCTOTHI
Ot npupos! TEIa
® TonbKO OT YaCTOTHI U TEMITEPATYPBI

403 Jlns kakux myueit B kauectBe nudpakiimoHHoM pemeTkn MOXHO HCIIOIB30BaTh MPOCTPAHCTBEHHYIO
pewetky kpucranna? 1. pentrenosckue; 2. undpakpacusie; 3. Buaumble; 4. yasTpaHroIeTOBbIE.

3u4
® 1u4
2u3l
1u3l
lu2

404 kak nazpiBaeTcs equHuUIIA TOCTOSTHHOM nudpakimonHoit pemetku u CU?

100 mrpuxos

® wnerp
MeTp Ha 1 mTpux
meTp Ha 100 mTpuxos

1 mTpux Ha MeTp

405 kakoit u3 HrxeykazaHHBIX BAPHAHTOB MPABUIIHLHO BHIPAYKAET B3aMMOPACTIONIOKEHHIE IITPUXOB B
3aBUCUMOCTH OT PacCIoJIOKeHHsI ogHOU nudpakiimornHo pemerku oT Ipyroi, uisl MOTy4YeHus IByMEPHON
mudpakuronHoi pemerkn?

® wTpUXH TODKHBI OBITH MEPTICHIUKYISIPHbI
IITPUXH JOJDKHBI OBITH Ha OJTHOM IPsMOH
HITPUXH JOJDKHBI OBITh TOPU3OHTAIbHBIMU
HET NIPaBUJIbHOIO OTBETA
IITPUXH TOJDKHBI OBITH TapaJuIeIbHbI

406 Ckonpko mTpuxoB uMmeroTcs Ha 1 MM nyumei qudpakimonnoii pemerkn?

1500
2500
1800
® 1200
2000

407 kakoit u3 HrmxeykazaHHBIX BApHAHTOB MPABUIIHLHO BBIPAXKAET pa3indHble popMel qudpakiunonnoit
pemerku?

® po3paunas u pacceuBaroLas
Ipo3padHas 1 a0COMOTHO YEPHOE

npo3padHas U U30TOIHAsA
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Ipo3pavHasi ¥ HepaccenBaloIas
Henpo3payHas U U30TPOIHas

408 kakoit n3 HrxeykazaHHBIX BApHAaHTOB MPABUIBHO BBIpAXKAET (YOPMYITy PE3yIbTHPYIONNX aMILTUTY/]
koneGanuii, HaAICHHON ITyTEM T€OMETPUIECKOTO CI0KEHUE aMIUTUTY]T MCXOTHBIX konmebaHuii?

il = Al - A - A4 ok - @)
=2 L+ A4 sinl @ - @)
=24 4242+ A4 coslay — @)

Q= A+ A2 4244 cos(a, — @)
L= AL+ AL cosig - @)

409 kakoit 13 HIKECIENYIOIUX BApHAHTOB SBJISIETCS MPAaBUIBHBIM JUIS BEIYUCIIEHUS onTHdeckoil pasHocTn
nytei Mexay aByms coceqaumu BC u DE mensimu npoctoit ogHomepHoit nudpakunonHoi pemerku?

o= |DK|= 2bcos ¢
o=|DK|=2Fsing
u’=|DK|=2dsin¢:

®- |DE|=dsing
o= |DK| = 2bsin g

410 kakoit n3 HUKECISNYIOMNUX BAPUAHTOB MPABWIIBHO BhIpakaeT (pa3y komebaHuit, mpoOUCXOIAIIUX BO BCEX
toukax 11enH, mpyu HOPMaJbHOM MajeHuu 1miockoit MoHoXpomarudeckoi BoTHBI Ha audpakiinoHHyO
pemetky?

C TMIOCTOSIHHOM Pa3HOCTHIO (ha3
¢ pa3nmuuHOi dazoit

® (¢ onuHakoBoi dasoit
C OJTMHAKOBOH pa3HOCTEIO (ha3
C pasMYHOM Pa3HOCTHIO (a3

411 kakas u3 HmkeykazaHHBIX BEIHMUMH MPaBUIBLHO BhIpa)kaeT MOCTOsIHHYIO qudpakimonnoit permerku?

d=2a-b
® d=atb
d=a-b
d=a<b
d=3a+b

412 kakoit u3 HIKENEpPEUNCIIEHHBIX BApPUAHTOB MPABUIILHO BBIPAXKAET CUCTEMY C MHOTOYUCIIEHHBIMHU N
IIEJISIMU [TapaJUIEIbHBIX APYT-IpYyTy U ¢ 01MHakoBOM IIMPUHON, pa3aelIeHHbIX PABHBIMHU 110 IIMPUHE
HEMpO3pauHbIMU MPOMEXKyTKaMu, pacronararoumxcsi Ha oqHou miockoctn?

® opHOMepHas TUQpPaKIHOHHAS PeIIeTKa
IByMepHas AM(paKINOHHAS pEIIeTKa
cepuueckas quppakunOHHAS peIIeTKA
IIPOCTPAaHCTBEHHAS AU(PpaKINOHHAS PeIIeTKa
MHOTOMEpHas TH(ppaKIHOHHAs penieTka

413 kakoe ycnoBue sBnsiercs: yenosuem MmakcumyMma audpakiu nonydeHHoi nudpakunonHoi pemetkoit (
b — mmpuHa ogHo# menu, d — nepuon audpakimonnoit permerkn).
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dsin o=+ 2K+1)A

bsin g== 2+K) A
® dsin ==K\

dsin ¢=+K A/2

bsin p=+K A

414 kakoe u3 3Tux BelpaxkeHuil otHocutcs k popmyne Bynbda-bparra?

sin 6=\

® 2dsin6=K\
2sin 6 =K\
2dsin 6=\
dsin 6 =K\

415 kakoBa npuymHa moyry4eHus CIUIOMIHOTO peHTrenoBckoro cnekrpa?

PaBHOYCKOPEHHOC NBUKEHNUE BEICOKO CKOPOCTHBIX JJICKTPOHOB

ABHXCHHC BBICOKOCKOPOCTHBIX 3JICKTPOHOB C IO CTOSTHHO I CKOPOCTBIO
® TOPMOIKECHHUC IJICKTPOHOB C BBICOKOM CKOPOCTBIO aHTUKATOJOM

BBIPBIBAHUEC DJICKTPOHOB C BBICOKOM CKOPOCTBIO OT aHTUKaTOoAa

BBIPBIBAHUC DJICKTPOHA U3 BHYTPCHHUX CJIOEB aTOMa BBICOKO CKOPO CTHBIMHU JJIEKTPOHAMU
416 HemnpeppiBHBIN (cruomHON) criekTp n3nyueHus xapakrepeH ist:

HATPETHIX MOJIEKYJSIPHBIX Ta30B
®  HarpeThIX KUIKOCTEN
BCE BEIECTBA B HATPETOM COCTOSIHHUH JA0T CIUIONIHOM CIIEKTP
aTOMapHbIX NapOB
aTOMAPHBIX TOPSYHX IA30B

417 Ha kakom npubope ucnonsdyercs audpakunonnas pemrerka?

B HHTepdepomeTpe
B MHKPOCKOIIE
® 5 cunexrpomerpe
B ociiiuiorpade
B TEJIECKOTIE

418 Pa3zpemaromas cnocoOHocTh R audpakumonnoii pemerku 3aBucur ot nopsaaka cnekrpa k u uncna N
IITPUXOB (POPMYJIOHA. ..

® =kl
o=k fNP
= Nik
w=kiN
o= kN

419 Pazpemaromas criocooHocTh nudpakiimonnoit pemetku onpeaensercs GopMysioi. ..

QhA
wfd A
o=k /NP
L=a+k

Can & =tkA
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420 Bo cKOJBEO pa3 MOKHO ITOBBICHTE Pasp eIMKINYE (I0C0SHOCTh MIKD OCKOITA, TIep efiid K

(roTorpa dEp oBAHIED B VIIETPA(PHOMETOBBIX JVIAX (4, = 2701a ) [T0 CpABHEHIH) ¢
droTorpaduip oBaHIeM B 3eNIeHbIX Tydax (A, = 550ra ) ?

~4 pas3,;
~ 8 pasa;
® =2 pas;
~ 6 pas3,;
=~ 5 pas,;

421 PeHITeHOBCKDE HBJTVeHEe ¢ JTHHOH BoMHBI A = 016344 [MagaeT Ha KPpHC-

TaJUT KaveHHO cornl. Hafare MeRTLI0 CK 0CTHOe PAcCTOAHIIE KPHIICTATIITUECK oit P e TEIT
EKaNMeHHOH ¢ 0TI, ecTIl ,IIII'[].'IP AKLIIOHHBLOT LAK CIINVIVIV TTEPE O 0 TIOPATE 2 HA 5J11D,II;1'IE'TC.‘FI ITpI1

YT JIe CKOMIBb/ReH & = 17" (5in17° = 0,292

® (0,279 Hm
0,153 am
0,632 am
0,89 um
0,432 um

422 Vkaxure ocHOBHYIO ¢popmyny audpakumonnoii pemerku:
osin @ =kA
- =h
- cos & =Hkd
cstn @ =2k + T Af2
Osino=+ki
423 Ckobko mtpuxoB Ha 1 MM nomkHa uMeTh nudpakimonnas pemerka u1st Toro, 4ToObI EPBBIN

T pakIMOHHBII MUHUMYM JUTSI cBeTa ¢ JuinHOW BoHbI 0,5 MkM Habmromancs mox yriiom 30 rpagycos k
HOpManu?

107

_.10°
500

(&

424 kakoe ycmoBue sBIsI€TCS HEOOXOAMMBIM, JIJIsl TOTO YTOOBI Mpoucxoamia nudpakius cBeta ¢ JIMHOU
BOJIHBI A B 005acTh reomerpuueckoii renu ot aucka pagmycom r?

L2k
® J[udpaKius IPOMCXOTUT IPHU JIOOBIX pasMepax SKpaHa
r

l\}'\.
L

425 kakoe 13 npuBeEHHBIX HIKE BBIPAKCHUH SBISIETCS YCIOBUEM HAOMIOEHHS TIIaBHBIX MakCMMyMOB B
cnekTpe nudpakimonnoit pemerku ¢ nepuogom d nox yriom ¢ ?
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HET MMpaBUJIbHOTO OTBETA
d sin @= (2r+1)§

. cosp=xA
®:in p=xd

dcosg= {2K+1}§

426 Ot ugero 3aBucuT konmdecTsa riaBHbIX MakcuMymoB B audpakiuronnoi kaprune ot mnockoii pemetkn?

OT OTHOILIEHUS JJIMHBI CBETOBON BOJHBI K IEPUOY PELIETKH.
OT PacCTOSHUS MEXKY IEJSIMUA PEIIETKU
OT IIUPHUHBI IIEN PEIIETKH
OT OOIIIero YKCa Ieje permeTKH
® o7 OTHOIIEHNUS MOCTOSHHON PENIETKHU K JJIMHE CBETOBOW BOJIHEI

427 kakoit u3 HmxeykazanHbIX (popMyIT CBA3BIBAET MOCTOSHHYIO Mudpakunonnoii pemetku ¢ kommyectBom
HITPUXOB HaxoAsmuxcs Ha 1 Mm? (n - 4YMCI0 WTPUXOB PACHOJIOKEHHBIX HA 1 MM)

d=12n-1
d=1/n-1
® d=1/n
d=%n
d=1/n+1

428 kakoit n3 HrxeykazaHHBIX BapHaHTOB MIPAaBUJIBHO BEIpaXKaeT ycinoBue Makcumyma ripu HakJloHHOM
najeHuy ceera Ha nudpakunonnyro pemerky? (n=0,1,2,..., - nopsakoBbie HOMEpa OCHOBHOTO
Makcumyma).

dicosatcosapg=xni
OSlcosa—cosag=+nh
W(cosatcecosagi=+0m- 13472
Lleosateosagi=+(n+ 13 A/2

1

afcos o—cos apg) == s 2

429 kakoit 3 HmxeykazaHHBIX BBIpaKEHUH BEpHO JJISl BBIYMCICHHUS Pa3HOCTH onTHYecknx myTei AByx
coceHUX Jyuyel, npu HakjIOHHOM MajieHnH cBeTa Ha Audpakirionnyto pemetrky? (o - yroa majieHus cBeta
Ha JTudpakiMoHHYI0 peneTky,00 — yroJl Mex,y HOpMajiblo M HalpaBJI€HUEM JIyya, COBEpIIaeMOon
mudpakiumio)

=d(cos a+ cos ag)

=2d (cos a—cos ap)

O=d (cos a— cos ap)

. =2d(cos at+ cosag)

c=dcosa+cos? ag
430 Yemy paBHa JuIMHA PEHTIeHOBCKO BOJIHBI COOTBETCTBYIOIIEH NIepBOMY nopsnky MakcuMmyma, €ciiu yroiu
nagenus peHTreHoBckux myueit 300, a paccTosiHue MEXTy aTOMHBIME 11ockocTsimu 1 HM.
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6 HM
3 HM
® lum
5 HM
2 HM

431 kakas monoca Bceraa HaOmogaeTcsl B IEHTPAIbHON YacTH criekTpa mpu ocBemeHn: JudpakiinoHHOM
pemetku Oenbiv cBeTOM?

KenTas
CHHSA
TeMHas
KpacHas

® Genas

432 kakoit u3 HrxeykazaHHBIX BapHaHTOB MPaBUIIbHO XapakTepusyeT nudpakiuuio pentrenoBckux myueit B
kpucramnax?

® Kak pesyssrar OTPaKeHHs OT MapajuiebHBIX ATOMHBIX TIJIO CKO CTEH
Kax pesynbraT oTpa)xeHus OT pa3IMuHbIX aTOMHBIX IIJIOCKOCTEH, PACIOJI0KEHHBIX MO ONIPEAEICHHBIM YIJIOM.
Kaxk pesynbrar oTpaxeHus OT OJTHOW aTOMHOM TJIOCKOCTH
Het npaBuisHOIO 0TBETA
Kak pesynbraT oTpa)keHus OT NepIeHAUKYIIPHBIX aTOMHBIX IUIOCKOCTEH

433 kakoit u3 HrxeykazaHHBIX BapHMaHTOB MPAaBUIBHO BBIPAXKaeT MPaBUIbHOE 3HaYeHUE AudpakiimoHHOrO
yria @ (rae ¢ — 3Ha4eHre yIiia MeX Ty MaJaloliM U OTPAKCHHBIM JTy9aMH).

® 20=0
=20
¢=2d 0
20=26
0=1/20

434 kakoit u3 HrxeykazaHHBIX BapMaHTOB IIPABUIIBHO BhIpaxkaeT ycinoBue bparra — Bynsga? (n=1,2.... —
nopsiikoBeie HOMepa qudpakinoHHBIX MakcHMyMOB).

2dcos 6=A/n

2dcos 6=n/A

2dsin O=(n+1) A

2dsin 6=(n - 1) A
® 2dsin 6=n)\

435 kakomy u3 HIKeyka3aHHBIX YCIOBHUI JOJDKHBI YAOBIETBOPUT peHTreHoBckue myun npu o6pa3zoBaHuu
mudpakuronnsix MmakcumymoB B kpucramnax (d — nepuon pemerku, A — 1yimHa BOJHBI)?

d=\1/2
d<<A
® d>)
d<)
d=»\

436 kakoit 3 HIkeykazaHHBIX BApUAHTOB MPABUIILHO BBIPAXKAET HEOIHOPOIHOCTH ontudeckoit
HEOJHOPOTHOM Cpe/ibl, Mepruornuecky MOBTOPSIOMIMICS TPU U3MEHEHUH BceX Tpex koopauHar
npocTpancTBa’?

® pocrpancTBeHHas AU(PAKIMOHHAS PELIETKA
OJIHOMEpHas NU(PaKIIOHHAS pPerIeTKa
mpoctas Tu(paKIHOHHAS PelIeTKa
MHOTOMepHas qu(pakKIMOHHas peneTka
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JIBYMepHas TuhpaKIroHHAas perreTKa
437 kak neitctByet nu¢pakironnas pemetka u ee pazmepsl Ha audpakimonnyro kaptuny?

® yeTKOCTh YBEIMUUBACTCS
YETKOCTb [IOJIHOCTBIO HCYE3aET
YETKOCTh OCTAETCs II0CTOSHHOM
YETKOCTb HApYILIAETCS
YETKOCTh YMEHBIIACTCS

438 SBnenue qudpakiuu cBeTa IPOUCXOIUT

NPaBUIBHOTO OTBETA HET
TOJIBKO HA MaJIBIX KPYIIBIX OTBEPCTHUSIX
TOJIBKO Ha OOJIBIINX OTBEPCTHSX
TOJIBKO Ha y3KUX IIEIIX

® Ha kpasx MOOBIX OTBEPCTHIT B IKpaHe

439 kakoii yron Ha3zbIBaeTcs yriioM audpakiu?

®  yrou MeXxAy HOPMAIBIO H JIyYOM COBEPIIAEMBIM AU(PAKIIHIO
YTOJ MeXTy IPOTUBOIIOJIOKHO HANPABICHHBIMH JIyYaMH
YTOJI MEXY PEIIeTKOHN 1 JIyIOM COBEPIIa€MBIM TU(PPaKIHIO
YTOJI MKy TTaJaroIInM JIy4OM B TU(PAKIHOHHON peneTKon
yTOJI MEXTy MaJaroliM U OTPa)kKeHHbBIM JIyYaMU

440 kakoit 3 HrxeykazaHHBIX BapMaHTOB MPAaBUIBHO BBIPAXKAET yCIOBHE OCHOBHOTO MuHUMYMa? (m =0, 1,
2,....., - MOpsAAkOBBIE HOMEpPAa OCHOBHOTO MUHUMYMa)

bsing=%+2m+A
® bLsing=+mi
bsinp=+(m-1)A
bsin @ =+3m+\A
bsin @ =+ (m+1)A

441 kakoit u3 HrxeykazaHHBIX BApHAHTOB MTPABUIILHO BBIPAXKAET yClIOoBHE OCHOBHOTO Makcumyma? (n =
0,1,2... mopsinkoBble HOMEpa OCHOBHOTO MakcuMyMma)

2dsin=4n A

dsin ¢=% (2n+1) A

dsin =+(n - 1A
® dsing=4nA

dsin g=£2n + A

442 kakoe BoipaykeHus siBisiercs ¢popmyioit Bynsga — bparra? (d - paccTosiHue Mex1y aTOMHBIMU
wiockocTsimu, 8- yron magenus pentrenockoro msmydenus, k — mopsimok criekrpa, A — iHA BOJTHBI
penTreHoBckoro uzmydenus).

dcos 6=K\A

dsin 6=KA

2dsin 0=2K+1) A
® 2dsin 6=K\

2dcos =K\

443 kakoe ¢usudeckoe siBIeHUE MOATBEPKIALT, YTO CBETOBASI BOJIHA SBJISETCS MOMEPEYHON?

JYCIIep CHst
HpeoMIIeHHe
nHTEp hepeHIus
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IupaKus
® pomspusanys

444 Yo sBisieTcs mpuunHON nonydenus xapakrepucrudeckoro pentrenockoro usimyueHus?

PaBHOYCKOPEHHOE JIBH)KCHHE BEICOKOCKOPOCTHBIX 3JICKTPOHOB

® griOuBaHKeE DIEKTPOHA U3 BHYTPCHHUX CIIOEB aTOMa yCKOPCHHBIMU 3JICKTPOHAMHE
BBIXOJl YCKOPEHHBIX 2JIEKTPOHOB U3 aHTUKATOa
TOPMOXKEHHUE YCKOPEHHBIX IEKTPOHOB aHTUKATOI0M

ABHUKCHHE BBICOKOCKOPOCTHBIX 3JICKTPOHOB C MOCTOSTHHO M CKOPOCTBIO

445 kem BepBbIe JJaHa Ues UCCIEIOBaHNS BHYTPEHHETO cTpoeHus kprucramios ¢ momouisio audpakimm
pentrenoBckux yueir?

Ioitrenc
Bporr
Openens
® Jlay>
Bymsg

446 kakoe u3 HIKETIPUBEICHHBIX SIBJICHUHN 00BSCHIETCS BOJTHOBOM 1 KBaHTOBOI Teopueii cBeta?

BbIHYX€HHOE U3y YeHHUE
Dddexr Komnrona
doTosddekt

® JlaBnenue cBera

PenTrenoBckoe uzinyyeHue

447 kakuM 13 HIDKE TIepeUUCIIEHHBIX 3akoHOMepHO cTeH nmoaunnsercs komnronoBckoe paccenBanue? 1 -
WHTEHCUBHO JUIS BELIECTB C MaJIbIM aTOMHBIM BECOM. 2 - ¢11a0o AJisl BEIECTB C MaJlbiM aTOMHBIM BECOM. 3 -
MHTCHCUBHO AJIs BEIICCTB C 6OJIBH_II/IM aTOMHBIM BecoM. 4 - ¢i1ab0 JJ1s1 BEIECTB C 6OJIBIHI/IM ATOMHBIM BCCOM.

HET BepHBIX OTBCTOB
42
® 14
1
2,3

448 Dueprus ksanra BeipakaeTcs popmynoii:

E=h/v
E =hv/A
E=hMc
® E=hv
E=h\

449 Yto Ha3zwiBaeTcs BHEITHUM (hoTodpdekTom?

[ouepHeHue HOTOMNACTUHKY O] 1eHCTBUEM CBETa

® Brixoj 37eKTPOHOB B BAKYyM IOJT ICHCTBAEM CBETA
W3meHeHune npoBOIMMOCTH BELIECTBA O] AEHCTBUEM CBETA
HoHnuszanus ra3os 1noj AeHCTBHEM CBETa

Bo3sHukHoBeHHE 9.[1.C. Ha KOHTAKTC ABYX NOJJYIPOBOJAHUKOB, UJIM OJYIPO-BOJHNKA U ME€TaJlla IO HeﬁCTBHCM CBCTa

450 kakoe sBenue oobsicHseT kopmyckymnsipHyto npupoy cBera?

s¢ddexr Bynbda
JIECTIEP CHSI
®  (porosdpdexr
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451 kakoe u3 HIDKENIEPEUNCIICHHBIX 3HAYCHUN YaCTOTHI UCIIONIB3YeTCs st BO3HUKHOBeHUs (hoTodddekra?

hir
=y

Aur=A+

HHTEphepeHIU
JIaBJICHUE CBETA

i
P

min

L

452 kakue siBIeHUS MOATBEPKAAIOT KBAaHTOBBIC CBOMCTBA CBETA?

Hudpaxiust, uHTep QepeHIus, noaIpu3anus

Pentrenosckoe mnydenue, d¢pdexr Komnrona, momstpuzanus
doTorddekT, peHTreHOBCKOE U3y deHue, 3pdext Komnrona
DoTorddext, nudpakuus, UHTEp PepeHIHs

JasneHue cera, moyspusanus, 3gppexr Komnrona

453 kakwue wactuupl BeuieTaroT U3 karona Bo Bpems dotorddekra?

[To3utpoHs!

OtpunarensHO 3apsHKCHHBIE HOHBI
IlonoxuTENbHO 3apsSIKEHHBIE HOHBI
DIIEKTPOHBI

[IpoTons!

454 kakue ¢pynnamenTanbHble 3aKOHBI BBITOIHSAIOTCS pu komnToHOBCkOM paccestHun?

CoxpaHeHHe UMITyJIbca 1 MOMEHTA IMITYJIbCa
CoxpaHeHHE UMITYJIbCa 1 MacChI
CoxpaHeHHe UMITyJIbca U YHEPTHU
CoxpaHeHNe YHEPTUH U MacChl

CoxpaHeHHE NEKTPUIECKOTO 3apsia

455 kakas eguHMIIa YaCTOTHI U3TYUYEHHS CBETA ABIsETCS OCHOBHOM B CU?

pan/c

Ll

1M
lc
1 pan

456 kak BeIpaxcaercs ¢popmyna DitHiuTelHa a1 BHewHero ¢poroappekra?

2
L
E=—""_
2
° 1
L
Aur=A+
J:‘;=I'ﬂl22
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2=hv
457 Ins kakux nynne BoiH 3ameteH s dekt komnTona?

O~y I 1
HH(paKpacHbIe BOJIHBI
BOJIHBI BUIIUMOTO CIIEKTPa
®  pPEHTIEHOBCKHE BOJIHBI
yIBTpaduONIeTOBEIE Ty IU

458 JIBa MeTaiia ¢ pa3HbIMU pabOTaMU BBIXO/A 3JEKTPOHOB OCBEMIAIOTCS CBETOM C OJMHAKOBOW JITMHOM
CBETOBOH BOJIHBI, Oonbieil kpacHol rpanuisl Goroaddekra. M3 kakoro meranna gpotoanekTpoHsl
BBLIETAIOT ¢ Ooubieit ckopocTrio?

CKOpOCTH JIEKTPOHOB HE 3aBHCHT OT PabOTHI BEIXO/1A

U3 060ux MeTamioB (OTOAICKTPOHBI BEUIETAIOT C OJJUHAKOBOI CKOPOCTHIO
® I3 meTamia ¢ MeHbIIel paboToH BEIXOAA

W3 meTanna ¢ Gonbirelt paboToit BeIxona

OnHO3HAYHOI'O OTBETA aTh HEJb35I

459 T'unore3a I1nanka cocTout B TOM , 4TO ....

CKOPOCTBH CBE€TA NOCTOSIHHA BO BCEX MHCPIHUAJIBHBIX CUCTEMAX OTCUETA
Henb3s OOTHOBPCMCHHO TOYHO ONIPCACIIMTDL 3HAUCHUC KOOPANHATBI U UMITYJIbCa

SHCKTPOMB.FHI/ITHBIC BOJIHBI TIOTI€PCYHBI
L SJICKTPOMArHuTHBIC BOJIHBI U3JTy4alOTCA B BUAC OTACIIbHBIX l'[OpL[I/Iﬁ (KBaHTOB), OHEPIrusa KOTOPBIX 3aBUCUT OT
HaCTOThI

QJICKTPOMArHUTHBIC BOJHBI U3JTyHal0TCA 3apsiiaMi JIBHKYIIIUMHUCA C YCKOPECHUEM
460 Beipaxxennem kakoro ¢pynmamenTansHoro 3akoHa siBisieTcs ypaBHeHHe DiHIITEHA 17151 hoTodpdekra?

CoxpaHeHHU MacChl
CoxpaHeHHH UMITyJIbca
® CoxpaneHnu SHEPTHH
COXpaHCHNH MOMEHTA HMITYJIbCa
COXPAHECHUH JIEKTPUYECKHX 3aps10B

461 BriGepute npaBuibHyt0 hopmynupoBKy 3akona doroaddekra:

HET MPaBMILHOTO OTBETA
Yucno GpoTo3MEeKTPOHOB, BEIPEIBAEMBIX CBETOM U3 KaTo/ia, IPONOPIMOHAIFHO HHTEHCHBHOCTH CBETa
Yucsno GoTOIEKTPOHOB, BRIPBIBAEMBIX CBETOM M3 KaTosa 3a 1 ¢, 00paTHO NpONOpLUHOHAIbHO HHTEHCUBHOCTH CBETA
Yuesno GoToIIEKTPOHOB, BEIPBIBAEMBIX CBETOM M3 KaToJ1a 32 1 ¢, IPsSIMO MPONOPLMOHAIBHO YHEPTHH NaAA0IIET0
N3ITy YCHUS

® Uiicio GoTORIEKTPOHOB, BEIPBIBAEMBIX CBETOM M3 KaTO/a 33 1 ¢, IPSIMO MPOTIOPIIHOHAIBHO HHTEHCHBHOCTH CBETa

462 Ananu3aTop yMEHbBIIIAET MHTEHCHBHOCThH CBETOBOTO JIy4a UIYIIETO OT MOJsipu3aTopa B 2 pasa.
Omnpenenuts yroia MEKIy ITIaBHBIMU MI0ckOoCTsIME aHamM3aTOpa U MONSPU3aTOpA:

60 rpaxyc
30 rpanyc
0 rpanyc
® 45 rpanyc
90 rpanyc

463 CoBokyHHOCTb sIBIEHUH BOJHOBOM oNnTuKY, B KOTOPBIX MPOSIBISIETCS TONEPEYHOCTh CBETOBBIX BOJIH,
Ha3bIBaETC:

SIBJICHUCM JIIOMUHC CIICHIINUH
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SIBICHUEM HHTEP hepeHITUH
SIBJICHHEM MOJISIPU3ALUU
SIBICHUEM TUDPAKITHN
SIBJICHUEM JUCTICP CUU

464 kakuMm crmocoO0M €CTeCTBEHHBIN CBET MOYKHO MPEOOPA3UTh B MOJIIPU30BAHHBIN?

caxapuMeTpoM
MOJSIPU3aTOPOM
JFOOBIM KPUCTAIIIOM
aHAII3aTOPOM
KHUJKO CTHIO

465 OnTtudeckue ocu IByX MOJSIPOMIOB HampaBliieHb Tak, uTo cucrema npomnyckaer makcumym cBeta. [log
kakum yriiom Hai0 IOBEPHYTH OJIMH U3 HUX, YTOOBI MHTEHCUBHOCTH MPOIIEIIINX JIy4ei YMEHbIIIaIach Obl HA
MOJIOBUHY ?

25°
30°
45°
60°
35°

466 kak HazpIBaeTCs yCTPOUCTBO, MPeoOpasyrollee eCTECTBEHHBIN CBET B IMHEHHO MOJISIPU30BAHHBIN?

HOJAPUMETP
KOMITEHCATOP
MOJIIPU3ATOP
aHaJIM3aTop
TOJIAPOU]

467 kakoe siBineHHe TOATBEP)KIAET, UYTO CBET SIBIISETCS MONEpeUHOil anekTpoMarHuTHOM BOITHOMN?

reoMeTpHuyecKast ONTHKa
nudpaknus ceera
HOJIPU3AINs CBETA
uHTepdepeHIns cBeTa
JHCIepCHs CBeTa

468 Yto Ha3bIBaeTCA YACTUYHO MOJIIPU30BAHHBIM CBETOM?

CBET, B KOTOPOM B pe3yJIbTare KaKUX-TH00 BHEIIHUX BO3EHCTBHUI MOSBISIETCS IPEUMYIIIECTBEHHOE HAlpaBICHHE
xosre6anus Bexropa E (H)

cBer, B koTopoM Bekrop E (H) konebnercs B 1ByX HanpaBiIeHHIX

cBeT, B koTopoM Bekrop E (H) konebnercs B o1HOM HanpapieHUH

Cser, B koTopoM Kotebanus BekTopsl E (H) kakum-To 00pazoM ynopsaodeHs!
CBert, B KOTOpOM HarnpasieHne kojebannii Bekropa E (H) ymopsnouenst

469 Yto Takoii miiockononaspu3oBaHHBII CBET?

is1q vektoru ragslorinin istigamati nizanlanmamis isiga

E (H) vektoru bir istiqamotdos roqs edon isiga

E (H) vektoru ragslori miixtalif istiqamotlordo rogs edon isiga

E (H) vektoru yalniz bir istiqgamatda, silaya perpendikulyar istiqgamatds rogs edon siiaya
E (H) vektorunun rogslerinin {istiin istiqamaeti olan is1ga

470 Yto Takoit ecTecTBEHHBINA CBET?

CcBeT, e konebanus Bekropa E(H) mporcxoauT ToJBKO B OHOM HANPaBJICHHH, IEPIICHANKYIPHOM JIy4y.
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® cgert, rne kosneGanus Bekropa E (H) BO BCeBO3MOXKHBIX HAIIPABICHUSIX 00JALA0T PABHON BE-POSITHOCTHIO
CBET C Pa3IMYHBIMU opHeHTalusaMu Bekropa E (H) Bo BCceBO3MOXKHBIX HaNpaBJIeHUSIX
cBeT, T1e konebanus Bekropa E (H) mpoucxoaut B 0lHOM HanpaBIeHAN
CBET, TJI¢ IMeeTCs IPEeUMy e CTBCHHOE HapaBieHne kojebanus Bekropa E (H)

471 kak pacnpocTpaHsieTcst OOBIYHBIN CBET?

PacIpoCTPaHAETCs C HOCTOSIHHOM CKOPOCTBIO TOJIBKO B HAIIPABICHUHU [JJABHON ONTUYECKOM OCH.

pacnpoCTpaHAETCs C OIMHAKOBON CKOPOCTBIO B OIIPE/IEICHHOM HAIIPaBIEHUH BHYTPU KpHUCTalIa
® pacnpocTpaHseTcs ¢ OAHHAKOBOM CKOPOCTBIO BHY TPH KPHUCTAIUIA

pacnpocTpaHseTcs ¢ pa3sHbIMU CKOPOCTSIMHU BO BCEX HANPaBICHUSAX BHYTPH KpHCTalIIa

pacIpoCTPaHAETCs C Pa3IMYHBIMU CKOPOCTSAMH B HEKOTOPBIX HAIIPaBICHUAX

472 C nomo1uipo 4ero MO>KHO MOJIYYUTh MO PU30BAHHBIN CBET?

CHEKTPOMETPOM
HOJIy TP OBOIHUKOBEIM IPHOOPOM
MHKPOCKOTIOM

® [pu3MOii U TOJPOUIIOM
9JEKTPUYECKUM IpUOOpOM

473 doroanekrpuueckuii apdekt 611 oTkphIT B 1887 Tomy (kem?...) u B 1888—1890 romax
skcnepumeHTanbHO uccnenaoBad (...). Hanbonee momnoe nccnenoBanue sieinerus ¢porodrpdekra 6pu10
BBIMIOIHEHO (...) B 1900 . BetaBbTe B mpomnyiiieHHbIe MecTa (aMUINU YUEHBIX.

A. Cronetos; I. T'epi; A. DHHIITEHH
® T Tepu; A. Crosneros; ®. Jlenapn
A. Ditnmrreiin; I I'epu; A. Croseros
I. Tepu; A. Ctoneros; M. Ilnank
A. Oitamrreiin; A. Cronetos; @. Jlenapn

474 3ddekt yBenudueHs ITMHBI BOJHBI PACCESTHHOTO M3TyYeHUs Ha3bIBACTCS:

(dorosddexrom
a¢dpexrom Basunosa-UepeHkosa
a¢dexrom Jlormiepa
® sddexrom Komnrona
apdpexrom Hebdast

475 ®dorokarox ocBeraercst MOoHOXpoMarnueckiuM uctogHnkom cBeta. OT 4ero 3aBUCHUT BETHMYMHA
¢dbotoroka HacCKIIICHMS.

OT MPUJIOKEHHOTO MEXTY KaTOJIOM U aHOZOM HAINPSKESHUS
Ot Marepuana Karoaa
OT 9acTOTHI CBETA
® Or HHTEHCHBHOCTH CBETa (CBETOBOIO MOTOKA)
Ot TeMneparypsl Karojaa

476 MakcumanbHas kuneruaeckast sneprust porosnekTpoHOB TMHEHHO BO3pACTAeT C ...

YMEHBIIIEHUEM 331 PIKUBAIOLIETO HAIPSHKEHUS
YBEJMYEHUEM HHTEHCUBHO CTH MaJAI0IIEro CBeTa
® ypeaMueHHEM YACTOTHI MAAAIOIIETO CBETA
YMEHBIIIEHUEM YaCTOTHI IaJAI0IIETr0 CBeTa
YMEHBUIEHNEM NHTECHCHUBHOCTH MAIAI0IETO CBETA

477 kakoit u3 rpadukoB npaBuiIbHO 0TOOpakaeT 3aBUCUMOCTh MakcuManbHOM kunernueckoit sHeprun
Emax ¢orosnekTpoHOB 0T yacToTHI V majatomiero ceera ? Pabora BeIxoaa ek TpoHOB U3 MeTaljia paBHa A.

L

81/119



05.05.2017

B W = N W

478 kakoe u3 HIKeykazaHHBIX MPEINOIOKEHUI BEPHO, €CIIM SHEPTHsl (POTOHA MEHbIIE pabOTHl BBIX0O/A
anekrpona?

Pabota BbIxo/a Beerma q0/bKHA ObITH O0JIbINE dHEPTHH (GOTOHA
Oneprust (OTOHA HEe MOKET OBITh PaBHOM paboTe BBIX0Ja
SBnenne $poTo3rdheKra MPOUCXOANUT U IEKTPOH YAAIIETCSA OT MeTallIa
® ‘Isrenne GoTordderra He TPOUCKOTUT
SIBnenne poTospdexra MpOUCXOANT, HO FNEKTPOH HE MOKUIAET HOBEPXHOCTh METajlia

479 kakoe u3 HIXKeCIEAYIOMINX YTBEPKICHUM BEpHO, eciu sHeprus (GoroHa hv paBHa paboTe BbIXOna
anekrpona?

PaboTa BbIxo/1a Beerma q0JbKHA ObITh 00JIbINE dHEPTHH (GOTOHA
Dneprus GoTOHA HE MOXKET OBITh paBHON paboTe BEIXOAA
® Tlpoucxoaut poro3(hdeKT, HO MEKTPOH HE MOKUIACT MOBEPXHOCTH METAILIA
IMpoucxoaut GoroddheKT U HMEKTPOH yAAIAETCS OT MOBEPXHOCTH METAIIIA C MAKCUMAJBLHO CKOPOCTHIO
He npoucxoaut potosrddekr

480 kakoe u3 HIKeCIIEAYIOIIMX MHEHUH MTPaBUIIBHO, €CIIU 3HEprus poToHa Oobile, yeM paboTa BbIXoa
anekrpona?

Pabota BbIX0/a BIIEKTPOHA BCEra JOIDKHA OBITH OOJIbIIe, YeM 9HEPTHUs HOTOHA
Dneprus GOTOHA HE MOXKET OBITh paBHBIM paboTe BBIX0Ja
He mpowucxoaut sienenne Gotodpdexra

® TIpowucxonut sBieHne GoTOIDDEKTA U HIEKTPOH YAATAETCS OT MOBEPXHOCTH METaIUIA
IMpoucxonur siBnenue poToddhdexra, HO EKTPOH He TTOKUJAET ITIOBEPXHOCTh METallIa

481 kakoe u3 HIXKECIIEAYIOMIMX BBIPAXECHUH CIIpaBeUIUB Ui UMITyJbca poToHa?

s =i
A
Bk
_C
B3
® i
B g

L

482 Ontrnyecku akTHBHBIMU HA3LIBAIOTCS BEIECTBA, 00IaJAIOIHE CIIOCOOHOCTDIO:

peoOpa30BEIBaTh MOIIPU30BAHHEII CBET B €CTECTBEHHEII;
pa3aBauBaTh MaJ1ar0IIMi Ha TOBEPXHOCTh BEIIECTBA JIy4 CBETA;
peoOpa30BEIBATH €CTECTBEHHBIN CBET B OJSIPU30BAHHBIH;
pas3aBauBarh JIy4 CBETa;

® [oBOpauYMBaTh MIIOCKOCTH KOJEOAHHH, MPOLIEANIETO YePE3 HUX CBETA;

483 Ha ananu3zatop B caxapuMETpe MaJlaeT:

YaCTH4YHO- HOJIﬂpI/ISOBaHHBIﬁ CBCT ,
€CTECTBECHHBIN CBET,

CBET C JUIMNTUYECKOH NMOJIPU3ALHCH;
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® jocko -HOHﬂpI/ISOBaHHHﬁ CBCT,

CBET C KpYTOBO nmossipu3anue;
484 Caxapumetp (TOISIPUMETP) MO3BOJISET ONMPEACTUTH KOHIICHTpAIHIO:

MIPO3pauHBIX PaCTBOPOB;

® pacTBOPOB ONTHYECKU AKTUBHBIX BELIECTB;
HE CMAaYHBAIOIINX PACTBOPOB;
CMaYHBAIOIIAX PAaCTBOPOB;

OKpalI€HHBIX PaCTBOPOB;
485 kakas BenMuuHa sIBIsIETCSA HEMOCPEICTBEHHO U3MEPSIEMO caxapuMeTpom?

TIOKa3aTeIIb P ECJIOMIICHUSA CPEBI |
® YToJ MOBOPOTA IJIOCKOCTH MOJIIPpU3alluU B HCCIIEAYEMOM paCTBOPC;
YACJIbHOC BpalllCHUE caxapa,
KOHIICHTpAIIUA caxapa B paCTBOPE;
IIOKa3aTeCJIb IMOITIOIICHUA CBETA,

486 Caet majgaet moJ1 yriioM IOJTHOM MOJIsSpU3alliKi Ha TPaHMITy pasjena aByX cpei. kakoii yrom o6pa3yror
MEXy COOOM OTPa’KeHHBIN U MPETOMIICHHBIHN Ty4un?

180 rpanycos
30 rpagycoB
60 rpagycoB
® 90 rpanycos
120 rpanycos

487 YemMy paBeH yroji MEXy ITIaBHBIMH TUIOCKOCTAMU MOJISIpU3aTopa U aHAJIU3aTopa, €CJIM MHTEHCUBHOCTh
€CTECTBEHHOI'0 CBETA, MPOLIEILIEro Yepe3 3TH MPU3Mbl, yMEeHbIIMIACh B 4 pa3a? [loroienueM ceera
npeHeopeys.

30 rpagycoB
90 rpagycoB
120 rpagycos
® 45 rpanycos
60 rpagycoB

488 Ormpenenuth ToNmuHy kBapreBoii miuactunku, s kotopoit yron moBo- pota miockoctu noiaspusanuu
cBeTa ¢ JuHOUM BoiHBI 509 HM, paBeH 18 rpaxycos . [locrosiHHas Bparienust kBapiia Juist STOW JJIMHBI BOJTHBI
paBHa 29,7rpan/mMm.

0,05 mm
® (0,6mm
0,012 mm
0,5 mm
0,017 mm

489 IlnockocTu nonsipuzanuu 1Byx npu3M Hukosns, moctaBieHHBIX HA yTH Jiy4ya, 00pa3yloT Mexay coOoi
yroi B 30 rpamycoB. kak n3MeHHTCS MHTEHCUBHOCTB CBETA, MPOIIEANIETO YepPe3 3TH MPU3MBI, €CITN YTOJl
MEXay UX tockocTsMu moispu3anuy cTaHeT paBHbIM 60 rpaxycoB?

yBEIMYIUTCS B 2 pasa.
YBEIMYUTCS B 3 pasa;
® ypeymuurcs B 3 pas;
YMEHBIIUTCS B 6 paza;
YMEHBIIUTCSA B 5 pasa;

490 OnTtuveckn akTHBHBIMU Ha3BIBAIOTCS BellecTBa kOTOphIe 001aal0T CBOHCTBOM. ..
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yCHIIMBATh MOJSIPU30BAHHBIN CBET;
® [10BOPAYMBATH [LIOCKOCTh MOJSIPHU3ALMH TIOJIPU30BAHHOTO CBETA,;
BBIJISJITH MOHOXPOMAaTHIECKHIH CBET U3 0eJI0T0;
MOTIOIIATh CBET;
MOJIIPU30BaTh CBET;

491 Ilpu npoxXo’kKIEeHUH €CTECTBEHHOI'O CBETA YEPE3 MOJISIPU3ATOP €T0 HHTEH- CUBHOCTD. ..

yBeIu4yuBaeTcs B 4 pasa ;
YMEHBIINTCA B 4 pasa;

® ymenbimaercs B 2 pasa;
YBEIUYUBAETCS B 2 pasa;
HE U3MEHSEeTCS;

492 Yemy paBHO oTHOILIEHUE Jmax/Jmin , Ipy cTeneHu noispuzanuu pasHoi P =1/2 ?

Jmax "{Jmin

493 kak HazpIBaeTcs SIBIEHUE BpallleHUs 10ckocTy Monsgpu3aiy noj 1eicTBUEeM MarHUTHOTO TOJs?
a¢dpexr Korron — Murona
a¢pdext Keppa
® s(pdexr Dapanes
a¢pdpexr Tomcona
a¢dexr 3ecOeka
494 kakoit u3 HIDKECTIeNyIONINX BbIpaXXeHH ABisieTcss mareMaTnueckoro 3anuceio 3akona bproctepa?
wAd=2,(1+ cosg)
.=z 005 o
- J
b= —cosg
,

'f?;-:“r-: Ny

: =132
an y

495 Yemy paBeH yroJsl MeXIy INIaBHBIMHU TUIOCKOCTSMHU NOJISIpU3aTOpa ¥ aHAIM3aTOPa, YTOOBI
MHTEHCUBHOCTH CBETA MPOXOASILNI Yepe3 aHaIu3aTop, yMEHbIIMIACh B 4 paza?

® 60°
45°
40°
90°
30°

496 kakoit U3 HIKECIENYIOINX BBIPAXKECHUH SIBIIICTCS MaTeMaTHueckuM BeipaskeHreM 3akoHa Masroca?
: Jpoo s
A=, (1 + cosg)
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O Jy cos2 ¢

b X g = 1131

L= ri:ccrs.;a-

497 Yro naszsiBaeTcs ontudeckoii ocwro kpucranna?

HaIpasJIeHUE, [10 KOTOPOMY JIyd CBETa PacIpOCTPAHAETCs HE UCTIBITHIBASI ABOMHOTIO JIy YEIPEJIOMIICHUS
IpsiMasi, MPOXOAIas Yepes MoOyIo TOUKy KpUCTallla
npsAMas, 1o KOTOpOH pacpoCTPaHIETCA CBETOBOM JIyd
® nanpasnenwue, BIOJb KOTOPOTO HAGFOACTCS IBOMHOE Ty deTIpeOMICHAE
HalpasJIeHUE, 10 KOTOPOMY JIyd CBETA PaclpOoCTPaHSIETCs, UCIBITHIBASI ABOMHOE JIyUenpeTIOMICHUE

498 UYro takoe nBoitHOE MydenpenomieHue?

pa3aBaMBaHME CBETOBOTO MyYKa MaJAIONIETO Ha JFOObIE KPHCTAILIB
IPEOMIICHHE CBETa B U30TPOITHOM cpeze

® pasxBauBaHUE CBETOBOTO IIyYKa [aJaf0IIEr0 Ha IPO3PAYHBIC KPUCTAILIbI
pacrnpocTpaHeHHe CBeTa B aHU30TPOITHOM cpeze
pa3aBaMBaHME CBETOBOTO MydKa MaAAfONIETO HAa H30TPOIHBIE KPHUCTAIIIBI

499 kak Beipaxkaercst 3akon bproctepa?

¢ =cosd
« JE1g =511 15

Sip =1
wyt 1= r/2
¢ =sind

500 kak Beipaxkaercs 3akon Mamtoca?

L :EDCDSﬂc

=T costa

w=Jp COSu
1

Ji==J

0 2

2
J =1§ Jocos®«

501 Yo Takoe monsipomeTpus?

METOJ ONpeAeICHUs BI3KOCTH (BHYTPEHHETO TPEHUSI) B JKUJIKOCTAX
METOJ, ONIPEAENICHYS] NIABHOW ONTUYECKOM OCHU B TBEPJIBIX TEIAX
3aBUCHMOCTb yTJIa IOBOPOTA OT CKOPOCTH CBETA
® Mero[ onpeselieHUsE KOHLIEHTPALMH PACTBOPOB ONITHYECKU AKTHBHBIX BELIECTB
METOJ, ONIPEAENICHHS IO CKO CTH IOJIPU3aLuu

502 kakwue BewecTna aBisrorca onrudecku aktTuBHbBIMUA?

Macjio

® Ksapu, caxap, BOAHBIA PacTBOp caxapa, CKAMUIap

BOZA
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cepebpo, 30J10TO
MBUIBHBII PACTBOP

503 B kakux pa3HOBHIHOCTSX CYIIECTBYIOT BCe akTHBHEIC BellecTBa?

aCHMMETPHUYHBIM pPa3MelIEeHHEM aTOMOB 1 MOJIEKYJT
[IpaBOBpAILAIOIINN

JIEBOBpPAIIAO LTI

MIPaBo M JICBOBPAIIAIOIINNA

HEeBpaIlAIIHUecs

504 ITonspuMeTphl NpEIHA3HAYECHBI IS ONIPENETICHMUS. . .

WHTCHCUBHOCTH ITOJEIPU30BAHHOTO CBETA |

TTOJIOXKCHHUS T1JI0 CKOCTH NNOJEIPpU3AllUH MTOJIPU30BAHHOTO CBETA |
KOHILEHTPAIIUU ONTUYCCKU aKTUBHBIX BCIICCTB B paCTBOPAX;
JJIMHBI BOJIHBI IOJIAPU30BAHHOTO CBETA,

oKa3aTerl MPCIIOMIICHUS ONITUICCKU aKTUBHBIX BCIICCTB |

505 Yto sBrsieTcst Mepoit onTudeckoi aHu30Tpomnuu?

YTOJI TP EJIOMIICHHUS
Pa3HOCTb HaNPSKEHUN

pa3HoCTh a3
PasHOCTh KOA(QGOUIIMEHTOB NP ENOMICHHS 0OBIKHOBEHHOTO M HEOOBIKHOBEHHOTO JIydeil B HATIPaBJICHHUH,
MEePICHINKYSIPHON K ONTHYIECKON OCH.

pa3HOCTh KO3 PUIMEHTOB MPEIOMIICHHUS Ty el B HAPABJICHUH MapaJUIeIbHON ONTHYCSCKOM 0CH

506 Yem oTiinyaeTcs AByOCHbIE KpHCTAIIBI OT OJJHOOCHBIX?

HUMCIOT TPHU ONITHUYCCKUC OCHU

HUMCIOT OAHY WJIU IBC ONITUYCCKUE OCHU
HMEIOT HECKOJIBKO ONITHYECKUX OCEeit
UMCIOT IBC ONITUYCCKHUEC OCHU

HMCIOT OAHY ONITUYCCKYIO OCh

507 ucnepcus Ha3pIBae€TCs HOPMaJIbHOU, €CIIH:

KOMIIaHMsI CBETOBOTO BEKTOPA IIPOUCXOMAST B OJHOM ILIOCKOCTH

[0 Mep€ YMEHBIIECHHE JJIMHBI BOIHBI TOKA3aTeNb MPEIOMICHHUS CPEIbI BO3PACTAET

pasMepe NpensaTCTBUI COM3MEPHUMBI C JIJIMHOM BOJIHBI I1a1aI0ILETO CBETA

IIPY yMEHBIICHUH JJIMHBI BOJIHBI II0KA3aTeb P EIOMICHHS CPEIbl TAKKE YMEHBIIAETCS

mo0ast TouKa MPOCTPAHCTBA, 1O KOTOPOH AomIel (POHT BOJHBI, CTAHOBUTCS HCTOYHHKOM BTOPHYIHBIX BOJIH

508 3aBucuMOCTh aOCOMIOTHOTO Mokazaress IPEeIOMIICHHS BEIIECTBA OT YAaCTOTHI MAAr0IIET0 CBETa
Ha3bLIBAETCS:

SIBJICHHEM TIOTIIOIICHUSI.
SIBJICHUEM JTU(P aKIIUH
SIBJICHHEM TIOJISIPU3AIUU
SIBICHUEM UHTEPPepeHINH
SIBIICHUEM JTUCIIEPCUU

509 kakue mpuOopsI UCTIONB3YIOTCS JJI UCCIEA0BaHMs criekTpoB?

MaHOMETp
Crnekrpomerp
MHKDPOCKOII
apeoMeTp

86/119



05.05.2017

® Cuekrporpad npusMaTuyecKuit

510 Ha ckonbko 11BeToB pa3ziaraercs CBET B pe3yJbTaTe IUCIepcru?

511 Yemy paBeH aOCOMIOTHBIN nokazareas IPEIOMIICHHS CPEIbI?

7= feu

1+ER.f(=EY
P Ige X
I'I.uP

. =14FI 5B

512 Yrto o3HayaeT aucnepcus ceera?

IpoxoxkaeHue dyda depe3 ONTHIECKYI0 0Ch
® 3aBHCHMOCTD MOKA3aTEIS MPEIOMIICHHS BEIecTBa (N) OT 4aCTOTHI cBeTa (V)
IIpeononenne BoJHaMH NPENATCTBHI
Hano>xeHne korepeHTHBIX BOJH
IIpenomnenue ayueit

513 Ilokazare ananutuueckoe Beipaxkenue GopMysbl Komu st HOpMaibHOM qucnepcun?

& = arcsin —
7
¢ 4 8
H= 1+F+E
sing=kA4

= cos® @
514 B yem npuynHa aHOMAJIBHOU JUCTIEPCUU?

B paccenBanuu cBeTa B cpesie
® B nomioneHny cBETa B Cpee
B oTpaxeHuu ceera
B nonaHOM BHYTpEeHHEM OTPa)KEHUHU CBETA B CPEAIE
B npenomnenuu ceera B cpeze

515 kakue u3 nepeuncneHHbIx Hibke npusHakos otHocsTes k cnekrpockomy co creknsauoM mpu3moii?
1.Otknonenue nydeit kpacnoro cBeta 6ombie otkiionenus ayue puoneroBoro ceera 2. Otkimonenue nydeit
kpacHoro cBera MeHbIe OTKIIOHEHHS Jydeil (PHOJIETOBOTO CBETa

IIpH yBemMueHH 4 ONIHHE] BONHEL B [Ba pasa, Az = 24X, 0N YITIOE OTEJIOHEHHA 0g H o

EBENOIHAeTCA VOIOBH e ¢ig =2 5111 <)

Tonbko 3
lu3l

® Tounko 2
3u?2
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Tonsko 1

516 koaddunment nponyckanus — 310 BeIMUUHA, PaBHAS. ..

.=2gl, /1)

-1 i1
T
L=dn(l, {1
o=

517 Yro Ha3bIBaeTCs HOPMAJIBHOM AUcCIIEpcCHen?

VYBenmaeHne mokaz3aTesst MMpEeJIOMIICHHUS C YBEJIMYCHUCM YaCTOTHBI CBCTA

® VYMmeHblIEHHE TOKA3ATENA MMpEJIOMIICHHUS C YBEJIIMUYCHUEM YaCTOThI CBETa
IlocTossHHOE 3HAUEHME TTOKA3aTEIsI MpEJIOMIICHUA HE3aBUCUMO OT JJIMHBI BOJIHBL
ITocTostHHO € 3HAUEHUE TTOKA3ATEIS TP EJIOMIICHNA HE3AaBUCUMO OT 4aCTOThI
VBenmaeHue mokas3aTesst MMpeJIOMIICHHS C YBCJIIMYCHUEM AJIMHBI BOJIHBI

518 YTto Ha3bIBaeTCSI aHOMAJIbLHOM AUCTIEPCHEN?

VBenmueHne moka3areis MPpEJIOMIICHUSA C YMEHBIICHUEM YaCTOThEI CBETA

® VBenmueHue moKazarens MNpeJIOMIICHHS C YBEJIMYCHUCM YaCTOThBI CBCTA
YBenmueHne moKa3arest MMPEJIOMIICHHA C YMCHBIICHUCM JJIMHBI BOJIHBI
IlocTossHHOE 3HAUEHHE TTOKA3ATEIs MpEJIOMIICHUA HC 3aBUCUMO OT JJIMHBI BOJIHBL
TlocTosTHHOE 3HAUCHHE TTOKA3ATEISI P EJIOMIICHUA HEC 3aBUCUMO OT YaCTOThI

519 kakoii u3 HIKeceLyonmx GopMyJ SBISETCS BbIPAKCHUEM JIJIs TUCIIEPCUU cBeTa?

podr_ 28
T dA F
M
V=—
AR
d
= el
— 7
n:ﬂ+%

2= 7(2)
520 kakoe u3 Hikecnenyromux BeickaspiBanuii npaBuiabHO?

HopmanbHast 1 aHOMaNbHAS TUCTIEPCUH CBETA IPOUCXOASAT B 0001 001acTH
HopmanpHast 1 aHOMaJIbHAS TUCTIEPCUH CBETA IIPOMCXOIAT B 00JIACTH MOTIOIICHHS;

® HopwmainsHast JUCIEPCHS CBETA IPOUCXOAMT AANEKO OT 00JACTH M0 -IIOLICHNS, aHOMaJIbHAsI JUCIIEPCHS e B 001acTH
MOTIOICHHS
AHOManbHast IUCTIEPCHS CBETA IPOUCXOAHT JAJNEKO OT 00JACTH MO-IIOMECHNUS, a HOpMaJbHas JUCIEPCHs B 00macTi
TOTJIOICHHST;

HOpMaHLHaH M aHOMaJIbHas JUCIICPCUU CBETA NPOUCXOOAT AAJIEKO OT obnactu NOITIOICHUA
521 B kakoii o6nactu ciektpa mpoucxonuT MOIIONIEHHE CBETa B MHOTOATOMHBIX Ta3ax?

B Bugumoii o0macTu criekTpa;

® B undpaxpacHoii 00JaCTH CIIEKTPA;
AOCOIOTHO HE IPOUCXOAUT
B o6macTu peHTTEHOBCKOTO M3ITyUEHUS;
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B ynpTpaduoneToBoit 06JacTH CIEKTPa;
522 Yro takoe criektp?

COBOKYITHOCTb ITOKa3aTeJIeH IPETOMICHUS
CoBokynHOCTH (ha3
[ ] COBOKYIHOCTbB JJIMH BOJIH, COCTABIIIOLINX M3JTy4Yarollnii CBET
COBOKYITHOCTB IIEPUOJIOB
COBOKyHHOCTB CBCTOBBIX ITYYKOB

523 Tlokasarenas IpeOMIICHHS 3aBHCHT:

® 07T YaCTOTHI BHEIIHETO I1OJIS
Ot cxopoctu
OT BpEMEHH
OT TeMIIepaTyphbl
OT KOHIEHTpaIUH 3apsI0B

524 Ha kakwue 1iBera paznaraercsi CBET, IPOXOSIIUN Yepe3 npu3my?

KpacHbI#l, opaHxeBbIi, GHOIECTOBBIN, TOJTy0O0H, CHHMHA

OpamKeBbIi, KpaCHBIN, XKENTHIH, TOTy 0011, PHONETOBBIH, 3eeHbIH, CHHUI

XKenrsiit, rosry00#, KpacHBIH, OpaHKeBBIN, (DHOTETOBBI, 3€JICHBIH, CHHHUN
®  kpacHbIi, OpaHKEBbIMH, JKENTHIH, 3eNIEHBIH, T0y00H, CHHUI, (PHOIETOBBIM

KpacHslii, 3eneHblit, CHHUHA, PUOJIETOBBIH, )KENTHIH, OpaHKEBbI, roTy00i

525 Yro nokassiBaet aucnepcus Bemectsa (D=dn/d\)

3aBHCHMOCTD ITOKa3aTes MPEIIOMIICHUS OT TEMITEPaTy PhI
® 3aBHCHMOCTH II0KA3aTEIS IPENOMICHHUS OT JJIMHbI BOJIHBI
C yBemmueHueM A oTHomIeHne dn/dA yMeHbIIaeTCs 10 MOIYIIO
C ymenbeHneM A oTHomeHue dn/d\ yMeHbIIaeTCst TT0 MOYJTIO
C yMeHBIICHHEM JJIMHBI BOJIHBI ITOKa3aTelb MPEIOMICHHUS HE MCHSCTCS

526 Ilpusma pa3znaraer jiyuu cBera B cuekTp no kospdunmenty npenomienus. C yBeauueHUEM JUIMHbI
BOJTHBI KO3 PHULIMEHT MpeTOMIIeHHUS IS IPO3PAYHBIX TEI:

MOHOTOHHO pacTeT
YBEINYHBACTCS

® MOHOTOHHO YMEHBIIAETCS
KBaJPATHYHO YMEHBIIACTCSI
He mensiercs

527 kakoe Boipaxkenue siBisiercst popmynoit Jlopenna-Jlopenua mist ynensHo# pedpakuuu Bemectsa?

o

3 P =CoHsE=F

n T

1
2—-—=CG?2.5‘£=.?"
n+2 o

PEEE
T COEE =
-2 p

r$2+1
2—-—=CD?2.‘:'-‘5=.?"
42 op

r&z_l
2—-—:&::-9@55:!"
-2 p
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528 kakoe nanpaBnenue B kpucraiie Ha3pIBaeTCs onTHYeckoil 0Chro?

Hanpagnenue, rne HanOobIIe NOMIOMIAETCS CBETOBASI YHEPTHS

HaHpaBHeHI/IC, 1€ aMIUIUTYAHBIC 3HAYCHUS DJICKTPUICCKUX BEKTOPOB OOBIKHOBEHHOIO U HE0OBIKHOBEHHOTO CBETA

OIMHAKOBbI

® Hanpasnenue, Mo KOTOPOMY JIyd CBETa HE UCIIBITHIBACT JIBOWHOTO JIy IETIP EIOMIICHHSI
Hampagnenue, B KOTOPOM HHTCHCHUBHOCTh OOBIKHOBEHHOTO M HEOOBIKHOBEHHOTO JTy4el O "HaKOBBI
Hanpasnenue, 1o K0TopoMy JIyu CBETA UCIIBITHIBAET IBOMHOE Iy YEIpEeNOMIICHUE

529 Ha kakoe siBneHHE OCHOBBIBACTCS MIPUHITUIT PaOOTHI CBETONIPOBOAA?

OrpaxkeHue cBeTa
® [lonHOE BHYTPEHHEE OTPAXKEHHUE CBETA
Paccestnue ceeta
IToromenwue cBeTa
[Ipenomnenue ceeta

530 VYron naknona jqy4a mpoXoJsIIero yepes mpusMy:
=|32n
iyt oy -4
=nk -0y
Fog=nb

@ Ain-1)

531 kak u3mensercs ckopocTh pacripocTpaHeHus CBETa MPHU Nepexojie U3 Bakyyma B IPO3pavHyIO Cpey C

a0COJIFOTHEIM IToKa3areiiem MPECIOMIICHU A n=27?

HET MPaBUILHOTO OTBETOB
OCTaHETCSI HECU3MEHHOM
YBEJIMYHTCS B 2 pasa

® ymenblumTCs B 2 pasa

MN3MCHCHUEC 3aBUCUT OT yIJIa MaACHUA

532 BenuuuHa, paBHasi OTHOIICHHUIO TIOTOKA M3ITy4YeHUs, TTOTJIONIEHHOTO JIaH- HBIM TeJIoM, k moToky

H3JIIYYCHUS, YITAaBIICTO HA HCTO, HA3BIBACTCA. . .

ONTHYECKAsI INIOTHOCTS ;
MTOTOK U3JTyYEHUS;

® x0>3(pPUIKMEHT TIOMIOIEHNUS;
JHEPreTHYECKAS CBETUMOCTh;

CHIEKTpaJibHaA IJIOTHOCTh 3HepFeTPI‘IeCKOI>'I CBCTUMOCTH,

533 Teno, koaddurmenT nornomieHus: KOTOporo MeHbIIE STMHAIIBI M HE 3aBUCUT OT JJIMHBI BOJIHBI CBETA,

noJaromecro Ha HEro, Ha3bIBAIOT. . .

® cepoiv;
CHHHM;
[BETHBIM;
YEPHBIM;
OeIbIM;

534 Yemy paBHO MTHOBEHHOE 3HAYCHHE MOJISPU3ALINN, €CITH KOHIIEHTpanus aToMoB B nudjektpuke paBHa

no:

‘Ey cog mt
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P=n,F;

o =lmgex K g4Ed

n=AJg

& cozomt

535 koaddunment nornomieHns MoXXeT NPUHUMATh 3HAYECHUS. . .

meHbIe 0;
6ompmre 0;
ooumie 3 ;
or 1 1o 2;
® o10m0l;

536 kak pazmaraer audpakunonnas pemerka magarommii Ha Hee CBET?

He paznaraet

OTHOCHTENbHO HHTEHCHBHOCTH CBETA

ITo dopme pemreTku

OTHOCHTENEHO TTOKa3aTeIs PETOMICHUS CPE/IbI
®  OrHOCUTENLHO AJIMHE BOJIHBI

537 kakoe siBnenue B TMHEHHOW onTrke Ha3bIBaeTCs TUCTiEpcHe cBeTa?

OTpa)KeHI/Ie CB€Ta OT 3€pKaHLHOfI MOBEPXHOCTHU

HpeJ'IOMJ'ICHI/Ie MOHOXPOMATHYECKOTO CBETA ITPU MTPOXOKACHUUN U€PE3 JINH3Y

3aBUCHMOCTD ITOKa3aTEeIs MIPEJIOMIICEHUA CPEAbl OT UHTCHCUBHOCTHU MAaJar0IIETO CBETA
® 3aBUCHMOCTB OKA3aTENs OpCIOMIICHHUA CPCAbI OT AJIMHBI BOJIHBI MAaAAat0MICTO CBECTA

3aBUCHMOCTD ITOKa3aTes OPCJIOMIICHHUA CPCABI OT MOJIAPpHU3allUX CBETA

538 kak Ha3bIBaroTCs IBETHBIE IMHUU, H300pakeHHBIC HA dkpaHe B pe3yabrare aucrepcun?

HnTepdepeHnnoHHO KapTHHOH
® Chekrpom

Jlay3rpaMMoin

Pentrenorpammoii

JudpaKkimoHHOW KapTHHOH

539 kakoe 13 HIKECIEIYIOMUX BRIPAKEHUN CITPABEAJIMBO JUIsl TIOTIONIATEILHON CIIOCOOHOCTH aOCOTIOTHO

4epHOro Tena?

d<1
d>1
® d=1
d<1
d>1

540 kakoii 3akoH BbIpa)kaeT OTHOIIICHHE

2 - f(ar)
a2,
[Inanka
Credana-bospimana
® Kupxroda
Buna

Panes-JIxuHca

541 kro 661 ocHOBOTIONOXHUKOM ananuTHdeckoro BeipakeHUS QyHKIm
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?x:f(ﬁ,f)

Credan-bonpiman
Kupxrog
Bun

® [lnanx

MuxenbcoH
542 Ot yero 3aBUCHUT U3JTydaTeIbHasi CIOCOOHOCTh aOCOIFOTHO YEPHOTO Tea?

® 071 YaCTOTHI U TEMIIEPATY I
OT JUIMHBI BOJIHBI
OT YaCTOTBI U3JTy YCHHS
OT Pa3sHOBUIHOCTH TeJja
OT JIUTEIbHOCTU W31y YEHUS

543 kak uzaMeHUTCS CHOCOOHOCTh MHTETPAIIBHOIO U3TYUYEeHUsI IPU YBEITUUYEHUN TEMIIEpaTypbl aOCOIIOTHO
YepHOro Teja B 2 pa3a?

yBenmuHTcs B 4 paza
YMEHbIIUTCS B 4 pa3a
YMEHbIIUTCA B 32 pasa
® yeemuurcs B 16 pas
yMeHbIUTCS B 16 pas

544 kakas ¢popmyna BeipakaeT 3akon Credana-bonbiimana?

O, =oaT"
P
L ‘:;: T
_ Inka” t
WTT g ghwfeTi o
4
rdA=of
0

s A =b

545 Pacnipenenenue sHepruu no cuekrpam Obu10 HccnenoBaHO BUHOM U BBIpaxaeTcs JaHHON (HopMyIioi
.Uemy paBHa nocrosiHHast Buna ?

T A_=b

=36 10"m K
v=32.10"m K
v=41107m K
v=4.10"m K

2=3389.107m. K

546 Yemy paBHa nocrosiHHas [Imanka?
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b=

867107 Coud sam

o= 662107 Coulsan

St —

6624107 Coul-san

=502 10 Cod sam

=621 107 Cod sam

547 kak BbIpakaeTcsi OTHOIIEHUE MEX1y dHepreTudeckoil CBeTUMOCTBIO 1 SHepreTudeckoit spkocThio s
a0COJIIOTHO YepHOTO Tea?

B

4

oo

quﬂ

Tl‘-

410

548 kakoii U3 cynecTByIOIKX BUJIOB U3IyUSHHS HA3bIBAETCS TOJIBKO paBHOBECHBIM U3ITyUeHHEM?

V3nmy4eHne XOJ0AHBIX TeJl, aTOMBI KOTOPBIX BO30Y KACHBI HHBIMU BO3ACHCTBUSIMU

V3ny4yeHne HarpeToro Teja (TeMIepaTypHOe U3y deHHe)

CBeueHre BO3HHKIIEE B PE3YJIbTaTe CaMOCTOSTEIFHOTO ra30BOTO pas3psiaa

Teno, HanpuMep, Gocop B pe3yapTaTe XUMHYECKON PEaKIHU (XEMITFOMHHECICHIINH ) TPH MEJICHHOM OKUCJICHUU
KUCJIOPOJIOM BO3IYXa CBETUTCS. DTa YHEPIUS U3y YCHHUS BO3HUKACT 32 CYST CBOOOIHOM IHEPTHH, B PE3YIIBTATE
BO3HHKIIIETO XMMHUYECKOTO Mpoliecca

DoToMmoMHUHE CLIEHITHS (TEN0 MOMIOMIAIOIIEE CBET, 3aT€M CaM €T0 U3TyvaeT)

549 Eax maMeHASTC A MaIyUATENLHAA CIIOCOBHOCTE B PESYNLTATE HIMEHEHHA
TEMIERATYRE abCo O THY YepHOr ¢ TENA MPH CMEL] EHHH MK CHMY Ma

CHEKTPATEHOM IWIOTHOCTH HAIVHEHHA oT - = HSMEM o A, = 1,6atwn 7

Yeemmuutcs B 81 pas
yMmeHbmuTcsa B 81 pas
Yeemmuutcs B 9 pas
YMEHBIIUTCS B 3 pa3a
YBemmuuTca B 3 pasza

550 kak n3ameHuTCS MHTErpajgbHas CIOCOOHOCTh U3IYUYEHUs a0COIIOTHO YEPHOI'O Tejla IPY HOBBIILIEHUH
Temneparypsl Ha 1%?

Ymensmmrcs Ha 4%
yMeHbIHTCS Ha 1%
yBenmuuTcs Ha 2%
yBemmautcs Ha 4%
Yeemmuutcs Ha 1%

551 kakoe u3 maremarnueckux BeipakeHuii sipnsercs 3akonom Credana-bonbiimana a1 n3iryde HUS
a0COJIIOTHO YepHOTO Tena?
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552 HenpepsiBHbIH (crutoniHoM) cnekTp uzmydeHus xapakrepen ais:

HATPETHIX MOJIEKYJSIPHBIX Ta30B
®  nHarperhix KUIKOCTEN

BCE B - B B HATPETOM COCTOSHHUU JAIOT CIUIOIIHOM CIIEKTD

aTOMapHbIX NApOB

aTOMAPHBIX TOPSYHX IA30B

553 I'mnoresa I[Tnanka cocTouT B TOM, 4TO ...

®  5JeKTPOMATHUTHBIC BOJHBI H3IyYaOTCs B BHIC OTACIBHBIX MOPIHi (KBAHTOB), JHEPTHUSI KOTOPBIX 3aBHCHT OT
4acTOTHI

OJICKTPOMArHuTHBIC BOJIHBI IOTICPCUHBI

HEJIb3 OAHOBPEMEHHO TOYHO ONPEACIUTH 3HAYCHUEC KOOPAUHATLI 1 UMITYJIbCa
QJICKTPOMArHUTHBIC BOJHBI U3JTyHal0TCA 3apsaaaMi, IBUKYIIIUMHUCS C YCKOPCHUEM
CKOPOCTB CBC€TA MMOCTOSTHHA BO BCEX MHCPIHAJIBHBIX CUCTEMAX OTCUCTA

554 TTorok nokaJiM30BaHHBIX B IPOCTPAHCTBE TUCKPETHBIX CBETOBBIX KBAHTOB, IBHIKYIIUXCS cO ckOpoCThIO
cBeTa. DTo moTok

3JIEKTPOHOB
® (oroHoB

SIIEMEHTAPHBIX YACTHI

HEUTPOHOB

HNPOTOHOB

555 kakue u3 mepedncieHHbIX CBOWCTB OTHOCATCS k TErmoBoMy u3iaydeHuro: 1 — anekTpoMarauTHas
MpUPOAA U3ITYUEHHUS 2 — U3IIYyYEHUE MOKET HAXOAUTHCS B PABHOBECHH C U3JIyYaIOLUM TEJIOM 3 — CIIOIIHON
cnekTp wactot; 4 — quckpeTHslii criekTp yacTor

Bce—1,2,3u4
® Ttomko 1,2u3
TOJIBKO 2
TOJBKO |
ToJBKO 1 12

556 JInst mpou3BOJIBHON YaCTOTHI M TEMIIEpaTyphl OTHOLLIEHHE JTydyencyckarebHol criocoOHOCTH J1I000T0
HEMPO3pavyHoro Tea kK ero moromarelbHo# crmocodnoctu oguaakoBo. 3to hopmynuposka:

® 3akona Kupxroga
BTOPOTO 3aKOHA OTPaXECHHUS
MIepBOTO 3aKOHA DUHIITEHHA
BrOoporo noctyiara bopa
3akoH HeroToHa

557 Or yero 3aBUCHT OTHOLIEHHE criekTpaabHON mornomareabHoli cnocodHocTH Tena k cnekrpanpHon
U3JTy4aTeIbHON CIIOCOOHOCTH MPH ONPENCIICHHBIX YCIOBUSX.

OT npupobl TENA U TEMIIEPATYPhI
Ot npupos! T€Ia U 4aCTOTHI
Het npaBuibHOIO OTBETA
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Ot npupofs! Tena
® ToubKO OT 4ACTOTHI M TEMIIEPATY PbI

558 kakoit popmymoii Beipakaercs 3akon cMenienust BuHa, onpeaernsomuii xapakrep 3aBUCUMOCTH
M3IIy4aTesIbHON CIOCOOHOCTH a0COIFOTHO YEPHOTO Tela OT 4acToThl (V) u Temneparypsl (T)?

e Thi=hy
o o T
e, M = Fl —
.1 (T]
L E =aAT
=0
v, Ty =0T

559 kakoe uncnenHoe 3HaueHue UMeEET MOCTOssHHOE G B 3akone Credana-bonbiimana it UHTErpaibHON
sHEpreTHdeckoil CBETUMOCTH a0COIIOTHO YEpHOTO Tela, koTopast BeIpaskaeTcst hopMyInoi

R =oT*

32107 Vi(m K
35107 Vi K
@372:10°F Vi K4
31107 Vii(m K

L4107 Vil(m K

560 kak Hy>HO U3MEHUTH TEPMOANHAMHYECKYIO TeMIIepaTypy aOCOIIOTHO YEPHOTO Tela, YTOObI €ro
MHTETpabHas CIOCOOHOCTh CBETUMOCTH YMEHbIIMIACh B 16 pa3?

VYmMensmmres B 4 pasa
Ymenpmutces B 16 pa3
yBenu4urcs B 16 pas
® VYmeHnsinurcs B 2 pasa
yBeiauuuTcs B 4 pasa

561 kakas ¢opmyna Beipaxkaet 3akon Credana-bonpimana?

_ Inka” £
T~ =

e, = o T
I |
2 = ks kT
i~ =
L
= 7
-G -"IIT
Znin® =
= €

562 Ecnu yBennuuTh B 8 pa3 aOCOMIOTHYIO TeMIepaTypy adCOIIOTHO YepHOTO Tena, kak n3MeHuTcs
MHTETpajbHas CIOCOOHOCTH U3NyYeHHs a0CONIIOTHO YepHOTo Tena?

YBEIUYUTCS B 8 pa3

® ymensimures B 4096 pasa
yBeqmuuTcs B 32 pasza
YMEHBILIUTCS B 8 pa3
yMeHbIIUTCS B 32 pasa
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563 E¢m yBeIMUHTh TEMITEPATYPY abcomoTHo uepHoro tema ot 3000 K xo
5000 K, To obwaa mMomHoeTs Haayaeria npu 1;=3000 K nonagaer Ha
0,88, a mpu T;=5000 K ua 0,56 uacts vmppakpacHoii 00MacTH CIEKTPA.
Cormacno sakoHy Credhana-bombiptana o01maa MOITHOCTE
P OIIOPLEIOHATE HA YETEEPTOH CTEITEHH €0 TEPMO,[HHAMITUECKOE TeM-
reparypsl. Kak yBe nrmiTea MOITHOCTS HHPAKPACHOT 0 M3y €HI1A?

3 paza
4 paza
® S5pas
6 pa3
2 pa3a

564 Yemy paBen koaddunment nonesnoro aeiictust (K.1m.) abCOMOTHO YEPHOTO Teja MPU TEMIIeparype
T=6000 k?

15%
5%
7%
10%
® 13%

565 Ot yero 3aBUCHUT 3Ha4YeHHE mokazarens k i HeaOCOMI0THO YepHOoTo Tena?

® Or npupos! Tena, TEMIEPATyPhl, COCTOSHHUS IIOBEPXHOCTH
OT COCTOSTHHS IOBEPXHOCTH
OT TOMIMHBI TOBEPXHOCTH
Ot TeMneparypsl
Ot npuponsl Tena

566 Ckonrko Bart/cm? coctaBinsieT sHepreTnyeckast CBeTUMOCTh aOCOIIOTHO YEPHOTO Teja Mpu
temmeparype 4000 k?

91,34
462,4
3500
7000
® 1461

567 kak u3ameHuUTCS MHTETpajibHasi CHOCOOHOCTD U3JTyUY€HHUsI aOCOIIOTHO YEPHOTO TeJla IPU YMEHbBILIEHUH €T0
aOCOJTIOTHOM Temmeparypsl B 2 pa3a?

yBEIIMYIHUTCS B 2 pasa

YMmensmmutcs B 2 paza
® VYwmensimres B 16 pas

yBeJIM4HTCS B 8 pas

Ymenbmutcs B 8 pas

568 Bo ckonbko pa3 u3MeHUTHCS CBETUMOCTh a0COIIOTHO YEPHOTO TeJa Mpu cMenieHnu crekTpa ot kpacHoi
rpanuipl (A=0,76) B cpeaHIO0 kenTo-3eNeHyto yacTh(A=0,58) npu Temmneparype 5000 k?

1,20
® 116
1,17
1,25
1,18

96/119



05.05.2017

569 Ckonbko aroMeH cBeToBOro moroka coorBeTcTByeT MomHOCTH 1 BT MOHOXpOoMarnueckoro cBera
JUInHOW BoJHBI (A=0,5511) Hanbosnee yyBCTBUTEIIBHOTO s raza’?

700
500
550 mm
600 mm
® 650

570 Ecnu ipu remneparype 6000 k makcumym criocoOHOCTH M3ITy4eHHST aOCOTIOTHO YEPHOTO Tela
COOTBETCTBYET BHIUMOI 00JacTH, TO MakCUMyMYy JUUTHHE BOJIHBI cCOOTBETCTBYET ckonbko mukpon?

0,76
® 047
0,50
0,48
0,55

571 CBet ¢ MHTEHCUBHOCTHIO JO magaeT neprneHaukyaspHO Ha OMHOPOIHYO IPO3PAYHYIO TTOBEPXHOCTh
cpensl ¢ TonmuHoi L. kakas oopmyna mokaspiBaeT yMeHbIIIEHUE MHTEHCUBHOCTH CBETA BBIIIE/IIIETO U3
cpensl B pe3ynbrare noniomenus (o -koaduimenTt nornomeHus, BBIOIHIETCS ycioBue o > 0)?

..|.=.:|-|:|'E_I:Lte

e

e
"J?l:l

. .,

T
Tq

572 Ot 4dero 3aBUCUT UHTETpaibHas SHepreTuueckas CBETUMOCTh aOCOIIOTHO YEPHOTO Tena?

® Or remneparypsi Tena
OT 4acTOTHI U3TyUEHUS
Ot momaay NoOBEpXHOCTH TeJa
OT JUMTENBbHOCTH U3y YSHUS
Ot npupos! Tena

573 kak uzmeHuTcs uHTErpaigbHas sHepreTuueckas CBETUMOCTH a0COIIOTHO YEPHOTO Tejla MPH YMEHBIICHU!
a0COITFOTHOH TeMIieparypsbl ero B 2 paza?

® VYmensimmres B 16 pas
YMmeHnbmuTCS B 2 pasa
VYBemmuuTcs B 2 pasza
Ymensmmrcs B § pa3
YBesmuuTcs B 8 pas

574 kak BbIUMCIIS€TCS MHTEHCUBHOCTH BBIIIEAIIETO CBETA, €CIHM HA MPO3PAuHYIO Cpeay TONIMHON d magaer
miockuil CBET ¢ MHTEHCUBHOCTHIO JO?
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575 B pe3ynbraTe U3MEHEHHS TEMIIEPATyPhl a0COTIOTHO YepHOTO Tena MakcumyM criekTpaibHOM MITOTHOCTH
cmerntaercs u3 V1 B V2. kak usmennrcs sneprerudeckas CBETUMOCTB B 3TOM citydae?
v, =25 10%Hs: », =75 10"Hs

® VYwmenbimres B 81 pas
VYBemuuutcs B 81 pas
YMmensimmurces B 9 pa3
YBemuuutcs B 3 pasza
VYBemuutcs B 9 pas

576 B kakowm ciyuae BeimonHsieTcs 3akon Buna st abcomoTHo yepHoro tena?

[Ipu Bcex yacToTax u TeMneparypax
[pu ManbIX YacTOTaxX U BEICOKUX TEMIIepaTypax
[pu Bcex 4acToTax W HU3KUX TeMIIEpaTypax
IIpu Bcex yacToTax U BHICOKHX TEMIIEpaTypax

® Tlpu GONBIIMX YACTOTAX M HU3KHX TEMIIEPATypax

577 Ilpwu kakoii Temneparype 1IrHa BOJIHBI, COOTBETCTBYOMIAs MakCUMyMy H3JIy4eHus paBHa A = 1,443
Mkm?

4000 K
3000 K
1200 K
1600 K
® 2000K

578 Ecnu nBa Tena ¢ onuHakoBBIMU pazMepaMu pHu ofnHakoBO# TeMIiepaType MorIonaT pa3Hoe
konmuecTBO U3MyUYeHUs, TO OHU M U3JIy4aloT B pa3HoM konmuectse. kem OblT ycTaHOBIIEH ATOT 3akoH?

Bun

® Kupxrodp
Bonpuman
Credan
IIpero

579 Slpkocth abCOMOTHO YEPHOTO TeJa C YBEIIMUEHUEM TeMneparypsl pe3ko yBennuuBaercs. kak uamenurcs
ero sipkocts ipu Temmeparype 2000 k (equana nsmepenust spkoctu cTruOMLT)?

1,981 ¢6
® 442c¢6
2,08 c6
2,338 ¢0
8,402 c6

580 Ha ckonbko yBennuuBaeTcs CBETUMOCTb a0COIIOTHO YepHOTo Tena rnpu temneparype 4000k?

3,503.10°
CAM
[ ]

7,351-10

—4 JIM

2
CA
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2,642-10° —
M
AN

2
cM

JIM

2
CAM

6,230 -10°

1,830 -10°

581 kakoe u3 Hmxecnenyromux Boipaxkenuil snsiercst 3akonom Credana-bonbiimana 1uist saepre—trueckoi
spkocTtu abcomoTHO uepHoro Tena (b - aHepreTudeckas sspkocTb, COOTBETCTBYIOMIAS €TUHUYHOMY
UHTEpBAIY).

¢{£=C|T4
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B =2r
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b, =—r
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Bé,:lRe
'l

rdA=aT?
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582 C yBeJIMYCHHUEM TEMITEpaTyphbl CBETUMOCTH a0COIIOTHO YepHOTO Tea pesko yBennunBaetcs. Ckombko
Bart cBeToBoro noroka msnyyaer ¢ kaxkaoro kBagparHoro caHTHMETpa aOCOIIOTHO YEPHOE TEJIO0 TPH
temmeparype 6000 k?

7000 Bart
6500 Barr
7400 Bart
® 7399 Barr
7200 Bart

583 kakoe BbIpaxkeHHe SBIETCS OCHOBHOM (QyHKIIMEH TEIIOBOro U3IydyeHus?

A1 £(2,7)

dar
o, T] ~ _
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584 Yro aBnsiercs TEIIOBBIM U3ilydeHueM? I. DnekTpoMarHuTHOE U3TyUYeHHUE 3a CUET U3MEHEHUS
BHYTpPEHHEN 3HEPruy BELECTBA IIPU O4eHb Bbicokux Temneparypax II. DnekrpomaruutHoe u3inydyeHue
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BEILIECTBA 3a CUET BHYTPEHHEH dHEPruu 1pu Jiroooi temreparype I DnekrpomarautHoe nsinydeHue
BEIIeCTBa 3a cueT Mexanuueckoil sHepruu npu ar060# Temmneparype

Tulll
Tonpko 11
® romko II
TOJIBKO |
Mull

585 kakoii popmyroii BEIYUCISETCS JUTMHA BOJTHBI COOTBETCTBYIOIIAs MakCMMaTbHOMY 3HAYCHHIO
sHepreTuyeckoll CBETUMOCTH aOCOIIOTHO YePHOTO Tena?
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586 B kakowm romy Ilmank ycranoBwi 3aBucuMoctb Gpynkiun?

Al
'rlr',T = f(/%??): ZFE;ICE m

1905
1890
1893
1895
® 1900

587 kakas ¢popmyna BeipakaeT 3akon Panes-/xunca?

o o £

588 krto coznman teoputo potorpdekra?

dabpukaHT
CroneToB
T'epn
ITnanx

® Diinmreiin

589 Uto Takoe ¢potoH?

® cBeroBas yacTHIA
IIOTOK HEUTPUHO
MOTOK HEHTPOHOB
MOTOK IIO3UTPOHOB
MOTOK 3JIEKTPOHOB

590 ITpu kakom cBeTe MOXKHO TIPOSIBIIATH MIeHKY?
1001119
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rojayoom

® xpacHoMm
nH}ppaKpacHOM
¢duroneToBOM
YIBTPa(gUOIETOBOM

591 IlpuHuun gercTBUs POTOAIEMEHTAa OCHOBAH HA SIBICHUH

(hOTOOMUHE CIICHITNN
XUMHYECKOTO TeHCTBHS CBETa
TEPMODJIEKTPOHHOM SMUCCUU

® (ororddexra
TEIUIOBOTO JABHKEHHUS DJICKTPOHA

592 kakas BenmunHa onpeaensercs BeipakenueM h/A (h — mocrosaHas [1nanka, A - qymaa BoTHBI)?

sHeprus GoToHa
Macca GoToHa
paboTa BbIXO/a
4acToTa

® ummynse hoToHa

593 kak moxHo m3meHuTh kpacHyro rpanuity ¢pororddekra qanHoro BemecTra’?

YMEHBIIEHUEM YaCTOTHI aAaloIIEr0 CBETA
®  Y3MEHUTH HENB3S

YBEJIMYEHUEM YaCTOTHI TAIA0IIETO CBETA

yBEJIMYEHUEM JUIMHBI BOJIHBI M1a/1a0IIETO CBETA

yBeJIMYEHHEM HHTEHCUBHO CTH ITa1aF0LIETO CBETA

594 kro Bnepsbie Bbickazan rumoresy ucmyckanust anekTpoMarHuTHOM HEPTUH B BUJE MOPIIUH —KBaHTOB?

Croneton
DOUHIITEHH
® [Inanx
I'epny
pesepdopn

595 OTHOCUTEIBbHOE N3MCHCHNE HHTCHCUBHOCTH CBETA B CJI0C BCIICCTBA HC 3aBUCHUT OT:

IJIOTHOCTH BELIECTBA
IIPUPO/Ibl BEIIECTBA;

® UHTEHCHMBHOCTH IAJIAIOLIETO Ha BELIECTBO CBETA;
TOJIIMHEI CJIOS;
JUIMHBI BOJIHBI CBETA;

596 CoBokynmHOCTB 9acTOT ()OTOHOB, U3TyYaeMbIX (ITOTVIONIAEMbIX) TAaHHBIM BEIIECTBOM, HAa3bIBACTCS:

MOMIHOCTDb U3JIy4YCHHUA |
ONTHYECKOH MIOTHOCTHIO BCUICCTBA,
H3JTy‘-IaTeJTI:HOﬁ CIOCOOHOCTHIO BCIICCTBA,
MOTOK U3ITYyUCHUA;

® onTuueckum CIIEKTPOM BCUICCTBA,

597 kakoii 3akoH OIUChIBAET 3aBUCUMOCTE CTEIEHU MOIVIOIEHUS CBETA OT TOJIIUHEI BEIECTBA?

® zaxon Byrepa;
3aKkoH Mamoca;
3axoH bprocrepa;
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3akoH Ilyaseiina;
3akoH HpioToHa;

598 Ykaxute equnuIly sHepruu (GoToHa

Jx
H
Hwm
Jx.c
Ix/c

599 Uro takoe poroappekr?

BO30y’XKIEHHE aTOMOB IO e iCTBHEM CBETA

nepeada Tera YacTHIAMH

MOMIOIICHHE 3JICKTPOHOB BEIICCTBOM MO/ JeHCTBUEM CBETA
BBIPBIBAHHUE AJICKTPOHOB U3 BELIECTBA MO ACHCTBIEM CBETA
BBUIET 2JIEKTPOHOB U3 HATPETHIX TEJ

600 kakum npubopom nsmepsiercs cuia gororoka

peocTaTom
BaTTMETPOM
BOJIETMETPOM
OMMETPOM
aMIepMeTpoM

601 Ha kakom ¢u3nueckom siBnennn ocHoBbiBaeTcs otorpadus?

602 MuHuMasibHas NOpLUS SHEPTUH, U3]Ty4aeMOM MU MOIVIOAEMON TEIOM, Ha3bIBAETCA:

603 MakcumanbsHas kunernueckast sHeprus poTo3eKTpOHOB TMHEHHO BO3PACTACT C .....

604 MakcumansHaoe kunetunaeckast sueprust ¢GoTos1ekTpoHOB 3aBHCHT OT .....

U3ITy YeHUS
¢dorosrpdexre
TEPMOD3JIEKTPOHHOM SMUCCUU
XHUMHUYECKOM lIefICTBPIPI CBCTa
Temonepeaayu

KBapKOM
aTOMOM
KBaHTOM
KOpIIy CKyJIO’
spupom

YMEHBUICHUEM 3aACPIKUBAIOIICTO HAIP AKCHUA
YMCHBIICHUEM YaCTOTHI MIaJar0IICTO CBETA
YBCIIMYCHUEM YaCTOTHI IMaJarolIero CBETa
YBEJIMYCHNEM MHTCHCUBHOCTH MaJar0MICTO CBETA
YMEHBIICHUEM UHTCHCUBHO CTU MAJAIOIIETO CBETA

WHTCHCUBHO CTH MAIAFOIIETO M3y YCHHUS
HamnpsbKEHUE MEXY KaToIOM K aHOJOM
JHEPTETUIECKON OCBEIIEHHOCTH KaToa
($oTOTOKA HACKILICHHE

YacTOTHI IaJal0IIEro CBETa
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605 MakcumanbHoe ynciio (oTo31ekTpoHOB, BeIpbIBaeMbIX U3 karona 3a equnuity BpemeHu (Gporotok
HACBILIEHUS ) IPSMO MPOMOPLIUOHANBHO. ..

® UHTEHCHBHOCTH MAJAIONIETO U3JTyYEHUs
HANpsDKEHUIO MEXIY KaTOJOM U aHOJAOM
HET NPaBUIBHOTO OTBETA
4acTOTE MaJa0Iero U3y YeHus
JUJTMHE BOJIHBI MAIAI0IIETO U3JTyYEHUS

606 MakcumanbHoe ynciio (GoTod1ekTpoHOB, BeIpbIBaeMbIX U3 kaTona 3a equHuity BpemeHu (GporoTok
HACBILIEHUS ) IPSMO MPOMOPLUOHANBHO. ..

HEeT NPaBUJIbHOTO OTBETA

HANpSDKEHUIO MEXIY KaTOJOM U aHOJAOM
® YHTEHCHBHOCTH MAIAIOIIETO U3ITyYECHHUS

JUJIMHE BOJIHBI MAJIAI0IIETO U3JTyYEHHUS

4acTOTE MaJaoIero U3y YeHus

607 YacToTa cBeTa MaIaloIiero Ha MOBEpXHOCTh MeTauia B 3 pa3a Oombiie kpacHoit rpanuiisl pororddekra.
kak msmenurcs makcumanbaas kuneruueckast sneprus poroaddekra, ecnu yactoTy cBeTa yBEIUUUTH B 2
paza?

He usmenurcs

® Vemmuwrcs B 2,5 pasa
yBeIMYIHUTCS B 3 pasa
VYBemmuuTcd B 2 pasza
yBenuuuTCs B 4 paza

608 Bo Bpems poroaddekra, B kakux cimyuasx makcumanpHoe 3HaueHHe knHeTnueckoi S3Heprum MoXeT
ObITh HAaUOOIBIIUM?

[pn HammeHsbIIeH YHEpTHH (HOTOHA M HAMOOJBIIEH paboTe BEIXOIa
Tosnpko npu HanOoIBIIEH SHEPTUH POTOHA
TousbKo IpU HaMMeEHbIEH paboTe BEIX0AA
Tonpko Tpyu GoBIION paboTe BEIXOA
® [Ipu HauGosbLIeil YHepruy POTOHA U HAUMEHbIIECH paboTe BEIXO1a

609 MakcumanbHas kunetrueckast SHEpTHs OTOPBABIINXCS OT MeTailia (oT031ekTPOHOB BO BpeMst
BHemHero potorddekra, 3aBuCcuT:

OT HHTCHCHUBHOCTHU CBE€TAa U pa6OTBI BbIXOJda
® Or yacToTHl cBeTa U pabOTHI BBIXOa

TOHLKO OT UHTCHCUBHOCTHU CBETAa

ToJbKO OT YacTOTHI CBETA

OT 4acTOTHl U HHTEHCUBHOCTH CBETA

610 doToH ¢ ATMHOHN BOJIHBI 5 TM pacceuBaeTcs noA yriioM 90 rpaaycoB oT cBoboHOTO 31ekTpoHa,

MEPBOHAYAILHO HAXOISIIErOCs B cocTosiHUM TTokosi. HaliT yinHy BOJTHBI pacceuBaroierocs potoHa
A=2,4nm

2,4 M
29 m
® 74um
5 om
3,6 M

611 ®oroaddekr 3akmouaercs B...

noJsIpru3alliu CBCTAa,
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paccesiHAU TJIMHHOBOJIHOBOTO PEHTTEHOBCKOTO U3JIyUeHHS 0€3 N3MeHe-

CBEUYEHHUH Ps/ia BEIIECTB MO/ 1eiICTBUEM PEHTTEHOBCKOTO U3IyUYEHHUS ;
® [OmIOIIEHNH PEHTTEHOBCKOTO M3JTyY€HHS aTOMOM, B PE3YJIbTaTE YETO

paccessHuY peHTTEHOBCKOTO U3IIyUEHHS C U3BMEHEHUEM JUTMHBI BOJIHBI;

612 Ykaxute popmynuposky 3akona Crokca:

IIPY yBEIMYEHUU KBAHTOBOTO BbIX0/1a JIIOMUHECLCHIIUIO CIIEKTD €€
KBaHTHO BBIXOJ JTOMHHECIICHIINH HE 3aBHCHT OT CIIEKTPa BO30YXKICHHUS;
CHEKT JEOMHHECIICHIIMU COBIIAIaeT CO CIIEKTPOM BO30YXKICHUS

®  CriekTp JIOMHHECHEHLMU CIBUHYT B CTOPOHY JUIMHHBIX BOJIH OTHO-
CIEKTP JIOMUHECLEHIUY CABUHYT B CTOPOHY KOPOTKHUX BOJH OTHO-

613 kpacnas rpanumna goroaddekra —ato ...

MaKCHMaJlbHasi 4aCTOTa H3JydeHH s, IPU KOTOPO# eie Habmonaercs hoTospdext
MHHHMaJbHASI HHTEHCHBHOCTh CBETA, BhI3bIBatoOIIas porosddexr
MUHHMAaJIbHAs JITIMHA BOJHBI, IPU KOTOPO# Habmonaercst Gotoddhdexr

® MuEHMMAJBHAS YACTOTa U3y YEHHs, IPU KOTOPOii ere Habmonaercst porodpdhext
HET MPaBUILHOTO OTBETA

614 Bribepute mpaBuibHyIo popmynupoBky 3akona doroaddekra:

HET INPAaBUJIbLHOTO OTBETA

YHCJIO0 (bOTOSHCKTpOHOB, BBIPBIBACMBIX CBETOM 3a 1 C, IIPsIMO NPOMOPHHUOHAJIBHO S9HCPIUHU NaJaroero U3JIyYCHUA

YHCJIO (I)OTOSJ'IGKTpOHOB, BBIPBIBAEMBIX CBETOM 3a 1 C, O6paTHO TPOMOPINOHAJIBHO HHTCHCUBHOCTHU CBETA

Yucmo (bOTO:)J'IeKTpOHOB, BBIPBIBAEMBIX CBETOM M3 KaTO4a, IPOTTOPIIHOHAIIEHO MHTCHCUBHOCTH CBETA

® yucmo (I)OTOSHGKTPOHOB, BBIPBIBAE€MBIX CBETOM M3 KaTO/1a 3a 1 C, IpAMO NPpONMOPHHUOHAJIBHO MHTCHCUBHOCTH CBETA

615 kak Beipakaercs popmyna DiiHiiTelHa Uit BHeHero Gpotosddekra?

° 3
Biz= gl
=4
E=m_”'2

2
—=hv
L‘r=ml32

616 kakum dyHnamenTanbHbIM 3akoHOM BhIpaxkaeTcst popmyna DitHiTeiHa 1715 porodrdpdekra?

CoxpaHeHHUe Macchl

® CoxpaneHue dHEPrIU
CoxpaHEHHE MOMEHTA UMITYJIbCa
CoxpaHeHHe UMITYIIbCa
CoxpaHeHHe NIEKTPUYECKHE 3apsia

617 Bo ckonbko pa3 uameHuTcs aymHa paccenBaronieics moa yriom 6 = 90° BoHbI, €ciM yBETHYNUTh

YaCTOTY MEPBOHAYAIIBHO MAJAIOIIETo JTyda BO Bpemsi komnroHoBckoro paccesiuus peHTreHoBckux jmydeit ot

CBOOOIHBIX A1eKTPOHOB B 2 paza?

yBeIM4IHUTCS B 4 paza
Ymensmmurcs B 4 paza
YMEHBIIUTCA B 2 pasa
® He usmenurcs
VYBemuuurces B 2 pasza
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618 kakoe u3 HIDKECIIETYIOIMX MHEHUI TIPaBUIIBLHO, €CIIN SHEPTHs (HOTOHA OOJIBIIE, YeM paboTa BBIXO/A
snektpona?

PaboTa BbIX0/1a DJIEKTpOHA BCETNA JOIDKHA OBITH OOJIbIINE, YeM dHepTHs (HOTOHA
OHeprust OTOHA HE MOXKET OBITH PABHBIM pabOTE BHIXOJA
He npoucxoaur siBnenue porodrdexra

® Tlpowucxoxut senerue GoTorhdeKTa U HNEKTPOH yAATACTCSA OT MOBEPXHOCTH METAIUIA
Ipoucxomur sBnenue potodrddexra, HO HNEKTPOH HE TOKUAAET IIOBEPXHOCTH METaJIIa

619 kakoe u3 Hmkeyka3zaHHBIX PEATIONOKEHUN BEPHO, €CJIM SHEPTHs (OTOHA MEHBIIIE pabOTHI BHIXOA
snektpona?

PaGora BeIX0/a Beerma qo/bKkHa OBITH 00JIbIIE dHEPTHH (POTOHA
OHeprus GoTOHA HE MOXKET OBITH paBHOH paboTe BEIXOa
SIBnenue $hoTodrPdhexra MPOUCXOANUT U FNEKTPOH YAAIACTCS OT METaIlIa
® Seienue horospderra He NPOUCKOIUT
SBnenne hoTodddexra MPOUCXOANT, HO ANEKTPOH HE MOKUIAET NOBEPXHOCTh METalIa

620 kakue gactuipl BeuteTaroT U3 karona Bo Bpems porodrddekra?

[To3utpoHnsl

OtpunarensHO 3apsHKCHHBIE HOHBI

[onoXuTeTBHO 3apsHKCHHBIE HOHBI
® DyeKTpoHBI

IIporonsl

621 kpacHas rpaHUIa Ul ONIpeeIeHHOTO MeTtaiuta A = 564um. [lox nefictBuem kakux ayvH BOITH
npourcxoaut siBeHus Gpororddekra?

650 M
576 um
600 aMm
® 540 uM
550 M

622 Ort 4ero 3aBucuT kpacHas rpanuna porospdekra?

OT MakCHMaJIBbHOH CKOPOCTH (POTOIICKTPOHOB
OT UHTEHCUBHOCTH NaIAI0IIETO CBETa
Ot HanpspKeHHS TaHHOTO KaTOAy W aHOAY
® Or marepuana karoja
OT 4acTOTHI MAJAOIIETO CBETA

623 Or yero 3aBucHT kpacHas rpanuna ¢poro3ddekra mis 3agannoro metana?

OT MakcUManbHOM CKOPOCTH BEIPBAHHBIX 3JIEKTPOHOB
OT 5HEPIrUy NaaK0IIEr0 CBETA
OT IJIMHBI BOJIHBI 1JAI0LIET0 CBETa
® [locrosHHas BeIMYUHA
OT UHTEHCUBHOCTH Maa0IIEro CBeTa

624 Ha pucynke npezncrasien rpaguk 3aBUCUMOCTH SHEPTUU CBETa B BUAUMOM 00JIacTH OT YyacToThl. kakas
tTouka cooTBeTcTBYeT kpacHomy cBety?
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625 kakoe u3 HIKETIEPEUUCIICHHBIX SBJICHUN 00BSICHAET KBAHTOBYIO MPUPOTY CBETa?

JUCTICP CHSI
TGP aKIAs
HHTEpPepeHIUS

® Sddexr Komnrona

MOJIAp U3aALHS

626 ITpu ocBenieHnH MeTauInyeckoi mIacTHHB MOHOXPOMAaTHYeCkM CBETOM € 4aCTOTOM a MPOUCXOAUT
dbotorpdekt. Makcumanshas kunetndeckas a3Heprus ocBoOokaaeMbIx nekTpoHoB paBHa 2 3B. [1pu
OCBEILEHUH ITOH MIaCTUHBI MOHOXpOMaTH4YeCKIM CBETOM € 4acTOTOU 2a 3HaueHne MakcumanbHON
kunernueckas sneprun potosnekTpoHoB OymeT

1,6 5B
Ooubiiie 2 3B MeHbIe 4 5B
4 5B
13B
® Gommbie 4 3B

627 kak moxHO yBenuuuTh cuiy Toka Haceienus npu ¢porodddekre?

YBECIMYCHUEM JIJIMHBI BOJIHBI TAJAKOIIECTO CBETA
YMECHBIICHUEM YaCTOTHI MaJar0IIeTO CBETA
YMEHBIICHUEM UHTCHCHUBHOCTH NNaJar0IICTO CBETA
® YBEJIMYCHUEM NHTCHCUBHOCTH NAAAIOIICTO CBETA
YMCHBIICHUEM IJIMHBI BOJIHBI TaJAaOIICTO CBETA

628 kro ycranoBui 3akonsl potodrdpdekra?

DabpukaHt
ITnanx

® Croneros
T'epn
DUHIITEHH

629 kak moxHO yBenmmuuTh MakcumanbHyI0 kinHeTndaeckyro sHepruto ¢porosnekTpoHoB?

YBemMueHneM NOTOKa MaaroIlero CBeTa
YMEHBIICHUEM UHTCHCHUBHOCTHU NaJar0IICTO CBETA
VBem4ueHneM HHTCHCHBHO CTH MaJal0IIeT0 CBETa
® VBennueHHEM YaCTOTHI nagarmero CBeTa
YBeMueHueM JIJIMHBI BOJIHBI [TaJAl0IIEr0 CBeTa
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630 kakas enuHMIIA 4acTOTHI U3ITYYCHHS CBETA sBIIseTCS OCHOBHOW B CH?

o1

1 pan
1M
lc

pan/c

631 HesapspkeHHas H30IMPOBaHHAS OT JAPYTUX Tell MeTajuimdeckas miacTrHa ocBemaeTcs
yabTpaduoneToBbM cBeToM. 3apsia kakoro 3Haka Oyzmet nMeTh 3Ta macTuHa B pesyiabrare Gporodddekra?

3HaK 3apsi/ia 3aBUCUT OT MOLIHOCTH OCBEIICHUS
IJIATUHA OCTaHETCA HEUTpaIbHOU
OTpHULIATEIHHBIN

®  [ONOKUTETLHBIN
3HAaK 3apsi/ia 3aBUCUT OT BPEMEHH O CBEILCHHS

632 Dnekrpockon coeannen ¢ nuHkoBOH MIIacTHHKOM 1 3apsikeH, OTpUIaTeNNbHEI 3apsiaoM. [1pu ocBemennn
IUIACTHHBI YIBTPadHOIeTOBBIM cBeTOM AnekTpockomn paspspkaercs. C yMEHBIICHHEM YaCTOThI CBETA IPH
HEM3MEHHOM MOIIHOCTH CBETOBOTO motoka MakcumanbHas kunernueckast sHeprust 0cBOOOXKIaeMbIX
anekTpoHOB

CHayYaJia yBeJIMIUBAETCS, 3aT€M YMEHBIIAETCS
YBETMYUBAETCS
® ywmenbluaercs
HE U3MEHSETCS
CHAYaJla yMEHbLIAETCS, 3aTEM yBEIMIUBAETCS

633 Mexny dorokaromom 1 aHOaM paccTosiHEE S U TIposiokeHa Takast pa3HOCTb MOTEHIHAJIOB, YTO
HanOonee OpicTphie hoTodrnekTpoHBI MOTYT MposeTeTs ToMbko monoBuHy S. kakoe paccrosiHue oHu
IMPOJICTAT, €CJIN PACCTOIHUE MEKIY BﬂekTpO}IaMI/I YMCHBIIUTCA BABOC ITHU TOM ke Pa3SHOCTHU MOTCHIHUAJIOB.

HEJOCTATOYHO JaHHBIX AJI1 OTBETA.
® S/4

S

S/2

S/6

634 Onpenenuthb mopsaok 3aBUCUMOCTH a) TOHA HACKIIEHUS U 0) uncia GoTtoanekTpoHoB, mokumaronimux
karon B enunuiy Bpemenu npu ¢otosddekre ot sneprerrueckoii ocsenieHHoctu karoza.

a)-1 0)-1
a)l; 6)0
® 2a)l;0)1
a)-1; 0)1
a)l; 6)-1

635 Yro takoe kpacHast rpanuna goroaddekra?

MaKCHMaJIbHBIN UMITYJIEC POTOIIICKTPOHA
CKOPOCTh PU KOTOPO# Mpekpaiiaercsi GoToToK
SHEPTHs MPU KOTOPOi npekpainaeTcsi GOTOTOK
® MuHMMaNBHAS YACTOTA, IPU KOTOPOi mostBisteTcst hoTodddexr
MaKCHMaJlbHasi KHHETHYeCKast SHepTus (JOTOINEKTPOHA

636 Ykaxute equHUITYy 4acTOThl ()OTOHA

Bt
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637 Uto npuHMMaeTcs 3a eAuHuLy sHepruu ksanta 8 CU?

1 ™ JIx
13B

® 1 /x
1 kBt [0 4
lalwm

638 dotoanekrpuueckuii addekt 6611 oTkphIT B 1887 roxy (kem?) u B 1888-1890 romax skcnepumeHTanbHO
uccaenosa (...). Haubomnee nmomnoe uccnenosanue sipieHus Gorodddekra 66110 BhIMOMHEHO (....) B 1900 1.
BcraBbre ¢ mpomymieHHbIe MecTa (PaMIIIUK YYEHHBIX

A.Croneros, I'T'epu, A.DiHIITENH
® T'Iepu, A.Croneros, @.Ilenapn

A.Duamreiy, ''epu, A.CtoneroB

I'T'epu, A.Ctoneros, M.ITnank

639 IIpu yBenTMYEHUH YaCTOTHI AJAIOIIETO CBETA HA TOBEPXHOCTh ONMPEIEIEHHOIO MeTasuia B 3 pas3a
makcumanwHas ckopocts dorosnekTpoHoB yBenuuuBaetcs B 2 pasa. [1o kakomy Beipaskenuto onpezensercs
paboTa BeIXoza dnekTpoHa U3 TaHHOTO MeTasa?

A
"

0
=

.ﬁ[\J

L]

A
640 kakoe 13 HHXKenepeUHCICHHBIX 3HAYEHUH YaCTOTHI UCTIONb3yeTcs A7 BosHuKHOBeHHs hoTtoaddekra?

A

=

T

=

Lt

Br=A4+

641 Hanpsmxeriie B p eHITeHOEcKoH Tpy0oke 40 kB, Haitrn gy B0IHEBI
TOPMOZHOTO PEHITeHOBCKOI 0 HATYUeHHA
(h=64.10" fxc.c, c=310°mlc, e=1610"x).

15 am
20 HM
® 30um
10 am
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642 Ha noBepxHoctb MeTaiuia ¢ kpacnoii rpanuueit poroappekra 500 Hm nagaer cet ¢ AnuHOM BosHb 400
uM. Uemy paBHO oTHOMIeHHE MakcumanbsHOM knHetnueckoit sHeprun gortoanekrponos k sneprum gorona?

1
2/5
® 1/5
4/5
3/5

643 Uro Ha3biBaeTcs BHEIIHUM QoTordpdekTom?

INouepreHne GOTOMNACTHHKY MO NeHCTBHEM CBETA
Bo3HukHOBEHHE 3./1.C. HA KOHTAKTE JABYX IOJIyIPOBOHUKOB, WM TOJYTIPO-BOJIHUKA U METalla 101 AeHCTBUEM CBETa
HoHuzalys ra3oB o AeHCTBUEM CBETa
M3meHeHune npoBOAMMOCTH BellecTBa 01 J1eHCTBUEM CBETa
® Brixoj 2JEKTPOHOB B BAKYyM IO I€WCTBHEM CBETA

644 Ha ckonbko nporentoB ckopocts kpachnoro ceera (A = 7000uM, n = 1,6) Gosnbie yasTpaduoaeToBOro
cseta (A = 7000uM, n = 2) B kakoii-nmu6o cpene?

® 60%
25%
5%
50%
40%

645 kakoe siBienne o0bsiICHsAETCS BOTHOBOU U kopmyckynspHoit mpupomoit ceera?

® jaBneHHe cBeTa
dorosrpdexr
nHTEp hepeHIHs
JUCTICP CHSI
a¢pdpexr Komnrona

646 Ha ocnose kakoro siBnenus padoraet BakyyMHBIi (HOTOTEMEHT?

SIBneHust BeHTHUIILHOTO GoTodPdekTa
POTOXUMHUUECKOHN peaKkuu
SIBnenus HOTOIFOMUHECIICHIHN

® Spnenus sHemHero GoTodhdhekra
SBnenust BHyTpeHHEro GoToddhdexra

647 kakue ¢pynnamenTanbHble 3aKOHBI BBIOTHSAIOTCS MTpU komMnToHOBCkoM paccesHumn?

CoxpaHeHHEe IMITyJIbca 1 MOMEHTA UMITYJIbCa
CoxpaHeHHe NeKTPUYECKOTO 3apsia
CoxpaHeHHe YHEPTUH U MACCHI

® CoxpaneHne UMITYIbCa U IHEPTUH
CoxpaHeHue UMIyJIbca U MacChl

648 kakoii popmyrioii BeIpaxkaeTcss ©3MEHEHHUE JUTMHBI BOJIHBI pu koMnToHOBckoM paccessHun (oToHa OT
yactuilsl Maccoit m? (h — nmocrostnnas Ilnanka, ¢ — ckopocts pacnpoctpanenus csera B Bakyyme, 0- yrons
paccestHUS POTOHA)

M= En:l:ui.:El‘
e
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649 kakue sBnenus nonreepxkaaoT kBaHTOBbIE CBOMCTBA cBeTa?

® ®doTos(dexT, peHTTeHOBCKOE U3y UeHue, d(hdext Kommrona
PenTrenosckoe n3nydenue, 3¢ dexr Komnrona, nomtpusanus
JlaBnenue cBera, nossipusanus, 3pdexr Komrnrona
Hudpaxiust, uHTep QepeHIus, moaIpu3anus
dotosrpdexr, nudpaxiust, nvaTEpHepeHII

650 Ort uero 3aBucut kunernueckas sHeprus 3mekTpoHa mpHu BeIX0/€ U3 MeTauia Bo BpeMs (porodrddekra?

Ot 3HaYeHUS TOKA HACHIIECHHS
Ot TeMneparypsl MeTaLIa
® Or yacTOTHI aaIOLIETO CBETa
Ot Ko/MuecTBa BBIIETABIINX MIEKTPOHOB
OT UHTEHCHBHOCTH MaJaOIIeTo CBeTa

651 Mexny kakumu pruzmaeckumu siBIIeHUSMHE CO3/1aeTCs CBsI3b pu Gpotodddekre?

® Mexay 3ICKTPHICCKIMH H OTITHYIECKAMU
®oTorddeKT He co31aeT HUKAKOH CBA3M MEXKAY SBICHUSIMU
Mexay 3MeKTpUYeCKUMH i MArHUTHBIMA
Mexay 3NeKTpUdeCKUMH B aTOMHBIMH
Mekly MarHUTHBIMHU U 3JIEKTPUYECKUMU

652 PaboTa BBIX0/a 2IEKTPOHOB 113 METAIIOE A= 235 . IIpu Kakoil Jimme
BOJHBI HE TIPOHeX 0UT dhoToadibexT

h=64.107 Iie.cex ¢ =3-10°a/cexy

500 am
® 650 uM
350 am
300 aMm
400 ™M

653 kakoe 13 HHXKeTIpUBEICHHBIX SBICHUH 00BSICHIETCS BOJTHOBOM U kKBaHTOBOI Teopueii cBeta?

BrIHYX€HHOE U3y YeHHE
® JlaBnenue csera

doTodrddekt

Dddexr Komnrona

PeHTreHOBCKO € M3ITyYCHHE

654 Ha pucynke nan rpaduk 3aBucMMOCTH SHEPTUH OT JJIMHBI BOJIHBI IJ1s1 BUIUMOM obnacTtu ciekrpa. kakas

Touka cooTBeTcTBYeT kpacHoMy 1BeTy?

L
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655 Ha ocemennu karona Bakyymuoro ¢oroanementa morokom MoHoxpomatudeckoro cBeTa mpoHCXOIUT
ocBoboxkaeHne poroanekrponos. kak uzamennurcs konnuectso GpoTornekTpoHOB, BEIPBIBAEMBIX CBETOM 32 1 C
, €CJIM MHTEHCUBHOCTh CBETa YBEINUUTCA B 4 paza?

® yBeymuurces B 4 pasa
yBenmuutTces B 16 paza
YMEHbIIUTCS B 4 pa3a
HE NU3MEHUTCS
yBEJIMUYHUTCS B 2 pasa

656 ITpu ocBemennn karona BakyymHoro gorosnemMenTa morokom MoHoxpoMaruueckoro cBeTa IpoOUCXOIUT
ocBoboxkaerne poroanekrponon. kak mamennrcs makcumansHas kunernueckast sneprust oToHOB pu
YBEJIMYEHUU UHTEHCUBHOCTH CBeTa B 2 pasza’?

yBEJMYHTCS B 2 paza

YMEHBILUTCS MEHEE UeM B 2 pasa
® e usMeHuTCS

YMEHBIINTCA B 2 pasa

yBEIIMYUTCSI MEHEe 4eM B 2 paza

657 kakwne n3 mepeuncieHHBIX HIDKE SIBICHUH MTOTyYMIIN BIIepBbIe 00bsICHEHNE Ha OCHOBE KBaHTOBOM
Teopuu cBeta: l-uHTepdepennns; 2-qudpakums;3-dororddekr;4-nonspuzamms?

3u4
12,4

® TtompKO 3
TOJIbKO 1

TOJBKO 1 12

658 HesapshxeHHas H30IMPOBaHHAS OT JAPYTUX Tell MeTauimdyeckas miacTrHa ocBeIaeTcs
yabTpaduoneToBbiM cBeToM .3apsia kakoro 3Haka Oyzmet nMeTh 3Ta macTuHa B pesyiabrare Gporodddekra?

HET NPaBUIbHOTO OTBETOB
OTpHULIATENIbHBIN

® 10JI0XKHUTEIBHBII
IJITACTUHA OCTAETCSI HEUTpaJbHOU
3HaK 3apsia MOXKET ObITh Pa3INYHBIM

659 Ilpu ocBemennu karona Bakyymuoro orosnemMenTa morokom MoHoxpomarnieckoro cBeta mpouCcxXoauT
ocBoOoxaeHue doroanekrponos. kak mamenurcs makcumansnas kunernueckast sneprus Gorol’nekTpoHOB
NpU YBEJTMUYCHUH YacTOTHI CBETa B 2 pa3a?

® yeemmuures B 2 pasa
YMEHBIINTCSI MEHEe 4eM B 2 pasa
HE U3MCHUTCS
YBEJIMYHTCS MEHEe YeM B 2 pasza
YMEHBIIUTCS B 2 pa3a

660 B skcniepumenTte 0OHapy>XK€HO, YTO TIPH OYCHB BHICOKOW HHTEHCUBHOCTH OOTyUEHUS
dotoanekrpuueckuit a¢dekT nporncxoauT u mpu yactorax (HOTOHOB HIKE KpacHo# rpanuiibl hotodddekra.
Yem MOKET OOBSICHATHCS ATOT 3P dekT?

3T0 ommOKa SKCIEpUMEHTA
®  AroMblI MOTYT HODIOIIATH OJHOBPEMEHHO [Ba WK 6oJiee GOTOHOB
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Bo3MoskeH TyHHEIbHBIN 3 deKT
Ipu BEICOKUX MHTEHCHBHOCTSX 0Oy YEeHUS BOBMOKHBI HAPYIIEHHS 3aKOHA COXPAHEHUsI IHEPTHH
DTO ClIe[ICTBUE COOTHOILICHHUSI HEOTIPEIeNIeHHO CTeit

661 B kakom npubope cBeToBas sHeprus npespamaercs B dnekrpuueckyto snepruro?

B CIIEKTPOCKOIIE

B TPaH3UCTOPE

B BaKyyMHOM JHOJE

B [IOJIy IPOBOIHMKOBOM JHOJI€
B OTORIIEMEHTE

662 kakoii ciekTpansHOIi cepun cooTBeTcTBYeT niepexon E6 —E3 anektpona B atomHOM Bosoposie?

Bpaker;
Idynna
banbmep;
[Mamen
Jlakiman;

663 kak pacpCaAcCICHbI MMOJIOXKUTCIIbHBIC U OTPULATCIIBHBIC 3apAbl B aTOMC 110 MOJACIN Tomcona?

Bce nonoxkutenbHble 3apsAbl aT0OMa paclpeeNleHbl BHYTPH 11apa ¢ OJAMHAKOBOH IJIOTHOCTBIO, JIEKTPOHBI JKE
COBEpIIAOT KoJieOaTeNbHbIE IBUKEHHS BOKPYT CBOUX MOJIOXKEHUH paBHOBECHS;

TlomoxxuTenbHBIC 3apAabl B HUEHTPE 1Iapa, OTPULATCIIBHBIC 3ap bl )K€ BOKPYT HETO,
OTpI/IHaTCJTLHLIG 3apsAbl B ICHTPEC MIapa, MOJOXUTECIIbHBIC 3aps bl )K€ BOKPYT HETO,

OtpunarespHbIe U MOJIOKUTENbHBIE 3apSAbI B IEHTPE IIapa, B O4€Hb MaJIEeHbKOM 00beMe
INonoxuTenpHbIE 3apsabl aTOMAa HAXOAATCS B IIEHTpe poMba (Tae mepecekaroTcs TUaroHalt), OTpHLaTeIbHbIe
3apsAbl K€ PACIpPEEsICHBI B Y3JI0BbIX TOUKAX.

664 kakum ypaBHEHUEM OIpeeseTCs IITMHA BOIHBI ToronaemMoro GoroHa?

¢/En- Ek
h/En- Ek;
En-Ek /h;
En-Ek /c;
hc/En- Ek;

665 kak MeHsiercs sHeprus aroMa pu U3JIy4eHUuH?

CniepBa YMEHBIIAETCS, 3aTEM YBEIMUNBACTCS
YBenmauBaeTcs;

VYMmeHbIaercs;

Mensercs,

Pagen nymo;

666 Ctpoenne kakoro aroma 00wsicHsieT Teopust bopa?

667 kakoii 13 3THX OIBITOB SBISIETCSI A0COMIOTHBIM J10Ka3aTeIbCTBOM OCHOBHBIX UACH TEOPUU CTPOCHHUS
aroma bopa? 1. Onbit JIpBruccona-/xxepmepa;ll. Onbir @panka-I'epia; [11. Onwir Pesepdopaa; V. OmnbiT

H
He
Be
B
Li

Jlay»; V. OnbiT @penens

II
v
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668 kakoii Bua ciekTpoB xapakTepeH BemecTBaM B aTOMapHOM BHJI€ B Ta30BoM cocTtostuun? 1. JImHegareiit
cnekrp;Il. Cromrnoii cnektp;III. TTonocarsriit ciekTp

II

® I
I, III
LI
i

669 Ilo kakum opbutam 35eKTpOHBI MOTYT IBUTaThCS B aTOMe?

OJM3KUM K SAPY.

ITo mo0sIM;

ToNBKO 10 AIHITHYECKUAM;
ToJIbKO MO KPYTOBBIM;

® COOTBETCTBYIOIIMM KBAHTOBBIM 3HAYCHUAM KOJIUYCCTBA JABUKCHUS,
670 Yro BbIpakaeT AX B IpUHLIUIIE HeolpeneieHoctu [ eiizendepra?

CpenHioro umHY 1po0era.

JnmuHy npoiIeHHOTO Ny TH;

3HaueHHEe KOOPAUHATHI YaCTHIIBL;
PaccrosHMe MexX Ty OpOHNTaMH B aTOME;

® HeOHpeﬂeJ’ICHHOCTB B 3HAYCHHUHU KOOPpAUHAT 4YaCTULIbI;

671 kakoit popmysnoit onpenensiercst oboduiennas popmyna banemepa ans cnekrpos atoma Bogopozna?

o 11
=R ———| fm=12  n=m+lm+d )
m ol

672 kakwue yacTup! ynoBiaeTBopsoT npuHiuiy Ilaymm?

YacTuisl, HeyJOBIETBOPAOLUE cTaTUCTUKY Pepmu-Lupaka.

YacTH1bl HEUMEIOIIUE CIIMHA;

YacTuusl ¢ LEIbIM CIIMHOM,;

YacTuisl, y10BIETBOPSIOIINE CTATUCTUKY bo3e-DiHITelHa;
® YacTHis! C I10JyHETIOBBIM CIIHHOM;

673 kakue 3HaueHus moay4yaeT MarHUTHOE KBAaHTOBOE YUCIIO TPU 3aJaHHOM 3HAY€HUU OPOUTAIILHOTO
ksanToBoro uucia ?
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674 kak mumercs makcuManbHOE YUCIIO A1eKTPOHOB Z(1), onpeaessieMoe ToJIbko rmaBHbIM kBaHTOBBIM
YKCIJIOM N?

epit)= (- 1)2

ol

el = (2n+ 1)2
aiit)= (20— 1:12

)= 2n?

675 Ckonbko snekTpoHoB umeercs B arome, eciu anekrponnsie cinou K u L, ypoBeHb 3S HOIHOCTHIO
3acesieHbl, a ypoBeHb 3P 3aceneH Ha MOJI0BUHY

12
18
16
17
® |5

676 Vcnonw3ys npuniun [laynu, Haiininte MakcuManbHOE YUCIIO MIEKTPOHOB B Pa3pelIeHHBIX COCTOSHUIX
aroMa C 3aJJaHHbIM 3HaY€HHEM N IIIaBHOTO kKBaHTOBOTO YmMCIIa.

L +1)
2

+
(k)

Fy

677 Ckonbko Oyner makcumanbHOE YUCIIO 31eKTPOHOB B kKBAHTOBOM COCTOSHUM ITpH N=57

® 50
40
10
20
30
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678 Tlo kakoii (hopmysie BBIUUCISETCS MOMEHT UMITYJIbca B kBaHTOBO# Mexanuke?

= B fle+ 1)

u=AfHe+]
L= R JEE-T)
S=nfee+ny
i =Rl

679 PammoakTBHOCTBIO HA3BIBAETCH. . .

CaMOIIPOM3BOJILHOE MTPEBPAIEHNE SJIep C UCITy CKaHUEM O-4acTHll ;
BHYTpHAAECPHOE IpEeBpalleHIe HEHTPOHA U IPOTOHA ;
CIIOHTaHHOE JIeTICHHE S/Iep ;

® caMompOU3BOJIBHBIN PAcIa] HEYCTONIMBEIX SIEP C UCIy CKAHHEM
HpEeBpalleHHe IEMEHTAPHBIX YaCcTHII;

680 Bripasute A ¢ neproaom noiypacnana T.

[ ]

ging
T

A
T
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681

5 65 11
Karzie ceoficTEa PAFIHYAOT HO0TOIIRL 5 H g 7

3apsn saapa
Yucno npoTOHOB
IopsnkoBbIi HOMEp aTOMa;
Hucno 31eKTpoHOB

® Yucno HEHTPOHOB

682 Yto takoe Gera-uzmydenue?

® [OTOK 3MEKTPOHOB
HOTOK KBAHTOB 3JIEKTPOMATHUTHOTO U3JTyYEHHs, UCIY CKAEMBIX TIPH TOPMOXKEHUH OBICTPBIX JEKTPOHOB B BELIECTBE
[OTOK MIPOTOHOB
HOTOK siIEP aTOMOB TeJiHsl
[OTOK KBAHTOB DJIEKTPOMATHUTHOTO U3JTyYEHHs, UCITY CKAEMBIX aTOMHBIMU APAMH

683 kakoe u3 uznydennii otHocuTcs k pagnoak TuBHBIM?

® vy uznyuenue;
BUIUMBII CBET;
TEIUIOBOE M3JIyYCHHE ;
PEHTTEHOBCKOE U3ITyUEHUE;
yIbTpadUoIeTOBOE U3y YEHHE,;

684 a-pacnaj CONPOBOKIACTCHL. . .

® y-usnyuenuem;
HH(PaKpaCHBIM H3IIyUYECHUEM;
CBETOBBIM M3JTyYCHUEM;
PEHTICHOBCKUM H3JTyYEHHEM;

YIBTPa(UOICTOBBIM H3ITy YCHHAECM;
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685 kak n3ameHUTCS MONHASI SHEPTUS CUCTEMBI U3 ABYX CBOOOIHBIX MPOTOHOB U JABYX HEHTPOHOB MpHU
COEIMHEHHH MX B aTOMHOE SIIPO Teyus?

HET NPAaBHJILHOIO OTBETA
YBEIMIUTCS
® ymenbUTCs
HE U3MEHUTCS
MOYKET YMEHBLIUTCS MM OCTATHCS HEU3MEHHO I

686 kakoii mopsakoBbiii Homep B Tabnuie MeHieneeBa y 3JeMeHTa, KOTOpbIi TIofTydaeTcsi B pe3yibrare
U3ITyYeHUsl TaMMa-KBaHTa IpOM JIEMEHTa ¢ TOPSAIKOBEIM HOMEPOM Z

Z+2
Z-1
® 7
Z+1
Z-2

687 Ckonbko anekTpoHOB comepxkutcs B 3nekTpoHHOM 000710uke HEHTPAIBHOTO aTOMa, B aTOMHOM SIIpe
kotoporo conepxutcst 6 MPOTOHOB U 8-HEUTPOHOB.?

N N B0 O

688 kakoii mopsakoBeriit Homep B Tabnuie MeHieneeBa y 3JeMeHTa, KOTopbIil TofTydaeTcsi B pe3ynbrare
anekTpoHHOrO 6eTa-pacnaja siapa dIeMeHTa ¢ MOpsAIKOBEIM HOMEPOM Z?

Z+2
Z-1
Z
Z-2
® 7+1

689 Ckomnbko anekTpoHOB comepkutcs B anekTpoHHOM 00070uke HEUTPAIBHOTO aTOMa, B aTOMHOM SIIpe
kotoporo conepxurcs 3 npoToHa u 4 HeiiTpoHa?

= O 9 W

690 YUemy nmpuMepHO paBHO OTHOIIIEHHE MacChl aToMa k Macce ero aroMHOTO sipa?

® |
1/2000
1/4000
4000
2000

691 kakoe u3 n3myueHwii siBisieTcs HanOoJee BpeIHbIM s uenoBeka?

TETUIOBOE U3ITyYECHHUE |
PEHTIEHOBCKOE U3IIyUCHHUE;
BUIUMBII CBET;
VIBTPa(UONICTOBOE M3y UCHHUE;
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® - usnyueHwue;
692 Yto takoe ramma-usnydenue?

IloTok kBaHTOB QJICKTPOMArHAUTHOTO U3TY4YCHUS, UCITY CKACMBIX TP TOPMOKCHNN 6I)ICTpI)IX DJICKTPOHOB B BCUICCTBC
® JloTOK KBaHTOB SJICKTPOMAroHuTHOTO MU3JIYYCHUS , UCITY CKACMBIMHU aTOMHBIMU SAAPaMH

TMIOTOK 3JIEKTPOHOB

TIOTOK MPOTOHOB

IIOTOK aTOMOB I'CJIMA

693 Ha kakowm siBlIeHMHM OCHOBaH MPUHITUIT pabOTHI MaccoBoro criekTporpada?

MarauTHOM B3aUMOAEHCTBUU TOKOB.

® OrwIOHEHNH 3aPSHKEHHON YACTUIIBI B MATHUTHOM IIOJIE;
BzaumopeiicTBur MeXIY 3apsHKEHHBIMUA YaCTULIAMU;
JlelicTBMHM MarHUTHOTO TIOJISI HA IPOBOIHHUK C TOKOM;
SIBneHnH 3NEeKTPOMArHUTHOM UHTYKLIUH;

M= B
———  Uewmy pacHa SHeEpTHA CEAZH

HYKROH

694 VrelrHai SHeprHA CEAXH ANpa sHe pasHs 7.1

aToro Anpa’t

18,4 M>B
® 284 M>B
20,2 M>B
82,4 MoB
48,4 M>B

695 U3 kakux wactuil coctout sapo?

TOJIBKO U3 IPOTOHOB H JIEKTPOHOB
TOJIBKO U3 IPOTOHOB;
TOJILKO U3 HEUTPOHOB;
®  T0JBKO M3 HYKIOHOB;
TOJIBKO U3 IPOTOHOB, HEUTPOHOB U BIEKTPOHOB;

696 Anpo sBisercs

CucreMoi, COCTOSIIUX U3 DIEKTPOHOB U HEUTPHHO
Cucremoit 6e3 3apsina;

® CucreMoi MOJOKHUTENBHEIX 3aPSI0B;
CucTeMoi, COCTOSIUX U3 DIEKTPOHOB U IPOTOHOB;
CHcTeMOH, COCTOSIIIUX U3 DJIEKTPOHOB U HEUTPOHOB,

697 kakwue gacTuupl Ha3bIBaroTca Hykimonamu?

IIpoTOHBI, HEUTPOHBI U FIEKTPOHBI, COCTABISIONINE aTOM,;
® TIpoTOHBI U HEUTPOHBI, COCTABISIOIIHUE SAAPO;

OneKTpOHEI

Momnekyibl;

ATOMBEI;

698 CHeprHA CEASH Anpa ;Hé‘ paeHa 294 MaB. Yemy papHa ero yIeIbHAA SHERTHA
CEASHT

10 MbsB/nyxion
9,8 MaB/nykioH
14,7 MaB/nykinon
19,6 MaB/nykinoH
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® 7,35 MbB/nykion

699 MaE

14
VaempHaA SHEPryA CEASH H30TONA ; &V pagHo 7.3 e Uemy pasHa

€TI0 SHEPT A CEA3I?

60 M»>B
98 MaB
® 105M»sB
75 MsB
52,5 MaB

700 AdaB

16
VOeNEHad SHepTHA CEAMM H30TONA 4 papHo 8 ——— . UeMy paEHa ero
FEVRCEIN

SHEPTHA CBAH Y

68 MaB
12 MsB
168 MaB
60 M»>B
® 128 M»sB
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