IHOAI'OTOBKA K
EI'9D:

PEINIEHUE 3A/IAY HA
DOTOIDDPEKT

Bouaxkosckasi JIi000Bb AjleKCaHAPOBHA
yuntesb puzuku MBOYCOII Ne 27

ct. CraporurapoBckasi, TeMpIOKCKH PaliOH,
KpacHopapckuil kpai.




COJIEPKAHUE INPE3EHTAILINN:

1 pasnen. Leopust ¢porodpdexra

2 paznen. [ papKU 3aBMCHUMOCTEN BEJIUYHMH NPH

(ororpdexre
3 pasnen. PellieHue 3a1a4 ypoBHsa A u B

4 pasnen. PennieHne pacuyeTHbIx 3a1a4 ypoBHa C




DOOTOODODEKT. TEOPUAL.

Domoahghekmom  Hazvieaemcs
s8lleHue, cocmosuee 8 8blOUBAHUU
ceemom 1eKMpoHO8, HAXOOAUSUXCSL
8 Memaiiie.




3AKOHBI ®POTOIPDEKTA

I 3akoH
BennurHa ()OTOTOKA HACHIIICHUS MPONOPIIMOHAIbHA
MHTCHCUBHOCTHU CBETOBOTO IOTOKA.

I1 3akoH
MakcumaiibHass KHHETUYeCKas SHEPrust (DOTOIIECKTPOHOB
JIMHEWHO BO3PACTAECT C YBEJIUYCHUEM YACTOTHI U HE
3aBUCHUT OT €r0 HHTCHCUBHOCTH.

I1I 3axoH
JIJIs1 Ka)K710T0 BEIIECTBA CYIIECTBYET MUHUMAJIbHAS
4acToTa CBETa, Ha3blBacMask KPaCHOM IpaHULIEU

doroaddekra, HUKE KOTOPOor (HOTOIDHEKT HEBOZMONKEH.




OOPMYJIA DUHIITENHA

2
mo
hv =4, -
2

3CO 6 aenenuu pomosrgpghexma : Inepeus homona
pacxooyemcs Ha.

1) coeepuienue pa6ombl 8bIX00d IJIEKMPOHOB6 C nO6EPXHOCMU
memaJiia

2) COO6M4€HM€ INNEKMPOHY Kunemuyeckou IHepcUuU




HEOBXO/IMMBIE YCJIOBUA, I1PA
KOTOPOM BO3IMOKEH ®OTODPPEKT
1.Bbinema 351ekmpoHoe Hem. 14) 5 = hyv < A )

2.Bbisiem 371eKmpoOHO8 MOo)em Hacmynumb, HO Npu KUHemMu4eckoll
3Hepauu paeHol 0, 20e v, — Kpachasa zpanuua gpomosPpgexma.

A, =hv,=A,_.

auo

3.Habnrodaemcsi ebisiem 3/1eKMPoOHo8 obsiadarouwux KUHemu4eckKou
3Hepaueu.

A ‘
4.Ecnu KkuHemu4yeckasi 3Hep2usi 3/IeKmMmpoOHO8 He MaKcuMalsibHasl
2
nv

2

A, =hv=A, +dU-H+




I'PAOUKHA
SABUCUMOCTEMN

. BEJIMYNH ITPU
® ®OTODDPDEKTE




JABUCUMOCTD CUJIBI POTOTOKA
OT NPUJIOKEHHOI'O HAIIPAXKEHMWA.

I, A Ihac2

IHacl

N,, > N,

i
o~

-U,

UeM BbIlIE PACIIONOKEH rpaduk, TeM OOJIbIIE TOK HACBIIICHUS, TEM OOJIbIIE
MHTEHCUBHOCTH MaJaloIlero CBETa.

MHTEHCUBHOCTH IMagaromuiero CBCTa nNpornopuruoHaJibHa YUCIIy 9JICKTPOHOB,

BBIPBAHHBIX M3 MCTaJljla:

N 45
- MaKCHMAaJIbHOE YHCIIO (POTOHOB

N

(0

- MUHAMAaJIbHOE YHCIIO (POTOHOB
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SJIEKTPOHOB OT MHTEHCUBHOCTH
MAJTAIOIIETO CBETA

E KHUH A

MakcumanbHasi KHHETHYECKAs SHEPrus 31eKTpoHoB E > 0

HC 3aBUCHUT OT UHTCHCHUBHOCTH I1aJaFOIICTO CBCTA.




SIADVMIUIMUCU LD O AALFMVIDAIOUOUIEL U
HAMPSI)KEHUSI OT YACTOThI
MAJAIOIIETO CBETA.

A
U,B
A h/e

vV, '

Vnin

1) Touka nepeceuenus vmin — Kpacnasn cpanuuya pomoigpghexma.
2 Yeon naknona oounakoe ona ecex zpaguxos, npu

tg a= - h/e




JABUCUMOCTD 3AJAEPKUBAIOLIEI'O

HAIIPAXKEHUA OT AJIMHDBI BOJTHDBI

\
3agepxuBarollee HanpshkeHme - U3 1
9TO HanpsKeHne nNpu KOTOpPoM
BCE BbIOUTbIE N3 KaToda 2
SNEeKTPOHbI TOPMO3ATCA y aHoaa N J) >
rnocre Yero BO3BPAaLLAKOTCS s O M
Ha3af, ~
¢ - 3aBUCUT OT MaKCUMarbHOM
KMHETUYECKOWN SHEPTUU, KOTOPYHO
MMEIOT BbipBaHHbIE CBETOM 2
SMNEKTPOHbI all/ = max
- HE N3MEHSIETCA NPU N3MEHEHNN ¢ 2
WHTEHCUBHOCTW CBeTa.

I'paduk - runepOoina, CMemeHHa]ill 10 OCH abcCIrCC
C

A@ blx
7 A

BHU3




VAL ARV E RN EAILVAE N N\ A AV I1VA/L ALSGN_/'EKAIVA/l AUV A RAVE AN/ KA

CKOPOCTH ®OTOJIEKTPOHOB OT
JHEPI'MU ITAJAIOIHINX HA BEIIIECTBO
O®OTOHOB

1)MEIX )

>

hv

[paduk — BeTBb Napabonbl, CMeLEeHHasa No ocn abcunce BrpaBo

2(hv — A,
Uiso :\/ BV = i)

m




IMPSIMASI DUHIHITEMHA

E KHUH A

6blX

A r'

[paduk - npamas NMHUSA, To4Ka NepecevyeHunst C OCbK YacToT gaeT
KpacHYo rpaHuuy potoadpdoekTa




PEHIEHUE
Q.

3AJIAY
o




VYpaBHenue DiHiTeHa 11 porosddexra npeacTaBisieT coOoit

IMPUMCHCHUC K NAHHOMY SBJICHUIO 3dKOHA COXPAHCHUA

1.

2.

VMITYJIbCA
3apsaa
SHEPTrUU

MOMCHTA UMITYJIbCa

3AJTAUYA 1

(u19g0€eQ) Y 9HOHOdL




SAJTAYA 2

[Ipu u3ydyenuu Gorosddexra yBeauunan 4acToTy U3JydeHus 0€3 N3MEHEHUS

2)
3)

4)

CBETOBOI0 MoToka. IIpu 3ToMm...

VBEeIUYHUIIOCH KOJHNYECTBO BbUICTAOIINUX U3 MCTAJIJIA 3JICKTPOHOB
VYBenunuuniach CKOPOCTDb BBUICTAOIIUX SJICKTPOHOB

VYBenuuunack cuiia GOTOTOKA HACKHIIIICHUS

VYBenuuminack paboTa BbIX0/a SJIEKTPOHOB U3 METallia

PeweHue. CornacHo |l 3akoHy dpoToadpdrekTa npu yBenmyeHnUm 4acToTbl CBETA

YBEIMNYAUTCA NVUHENHO CBA3aHHasi C YaCcTOTOW KNHETUYECKas QHEpPrun4d,
COOTBETCTBEHHO N CKOPOCTb.

(M19d0€RQ) Y IHIF0dL




3AJIAYA 3

[Ipu dotordpdekTe ¢ yBenrueHUEM IJIMHBI BOJIHBI MaJarollero CBeTa

pabota BbIXxo7a (POTOIIEKTPOHOB

1.

2.

3.

YMEHBIIAETCS
YBEJIIMYUBACTCS
HE U3MEHSETCS

YBEJIMYNUBACTCS] WJIM YMEHBIIIAETCS B 3aBUCUMOCTH OT KHHETHYECKOU SHEPTHH
(hOTORIEKTPOHOB

(M19d0€RQ) Y IHIF0dL

PeweHue. CornacHo |l 3akoHy hoToadpdekTa, KaxaomMmy BeLLecTBy COOTBETCTBYET

CBOs1 KpacHas rpaHuua potoaddekTa. . iih
A = hvéé = ﬂ_,—

éo
CnepoBaTternbHO, npn yBesintdeHnn OnnHbl BOJIHbI, pa60Ta BbIXO4a YMEHbLUAETCA.

3anuvwem hopmyny ans pacyeta pabdoTbl BbIXoaa




3AJTAUA 4

HpI/I YBCIIMYCHHUCM MHTCHCUBHOCTHU CBCTA, IMAJa0OIICIO HaA (bOTOKaTOI[

1.

2.

3.

YMEHBIIIACTCSI MaKCUMaJbHasl KHHETUYECKast SHEPTHs (hOTOIIEKTPOHOB
YBEIIMUUBAETCS YUCITO (DOTOAIEKTPOHOB
YBEIMYUBAETCSI CKOPOCTH (DOTOIIIEKTPOHOB

yBEJIUYMBAETCS paboTa BHIXOJA AIEKTPOHOB

PeweHue. 1o | 3akoHy dpoToadopekra ysenmyeHne NHTEHCMBHOCTU CBETA

NPUBOANT K YBENUYEHUIO YMcna OTOSNEKTPOHOB

(M19d0€RQ) Y IHIF0dL




3AJIAYA 5

Kakoe (-ue) U3 yTBepKACHHI cripaBeaanuBo (-bI)?

A. MakcumaibHasi KUHETHYEeCKask Teopusi (DOTOIIEKTPOHOB JTUHEUHO

b.

1)
2)
3)

4)

BO3pPaCTacT C YaCTOTOM M HE 3aBHCUT OT MHTCHCHUBHOCTH CBETA.

MakcumainbHasi KHHETUYECKast TeOpusi POTOIIEKTPOHOB OOPATHO

MponnopuruoHaJibHa 9aCTOTC CBCTA U 3aBUCHUT OT MHTCHCUBHOCTH CBCTA.

TOJIBKO A
TOJBKO b
nA,ub

HU A, HU b

(11980€RQ) Y IHIFOdL




3AJIAYA 6

OpauM u3 GakToB, MOATBEPKAAIOIINX KBAHTOBYIO IIPUPOTY CBETA, SIBISETCS
BHeIIHUN hoTordhdekT. DorosrdpdexT- 310

A. BO3HMKHOBEHHE TOKAa B 3aMKHYTOM KOHTYPE€ WM Pa3HOCTH MOTECHIIUATIOB Ha
KOHIIaX PAa30MKHYTOI'O KOHTYypa MPH M3MEHEHUHU MarHUTHOTO MOTOKA,
IIPOHMU3BIBAIOIIETO KOHTYP.

b. BbIOMBaHKE 3IEKTPOHOB C TOBEPXHOCTH METAJIJIA O] ICCTBUEM CBETA.

B. B3aumnoe IMPOHUKHOBCHHUC COIIPHUKACAIOIIUXCS BCIICCTB BCICACTBHUC
6€CHOpHI[O‘IHOFO ABHKCHUSA COCTABJIIAIOIINX UX YAaCTHUII.

Kakoe (-ue) u3 yTBepKaeHHl cripaBeaanuBo (-bI)?
»HTomeko A

2)Tonbko b

3)Tonpko B

HA u B

(11980€RQ) Y IHIFOdL




3AJIAYA 7

B omnbiTax no gporosddexTy B3suM METATIMYECKYIO TIJIACTUHY € paboTOMH

BBIXO/a 3,0 7B M cTanmm ocBemniars €¢ CBETOM C YacTOTOM 3- 3&(131?/1 FIIalpTOTy
MaJaloIIero CBETa YBEJIMYMWIN B 2 pa3a, a MHTEHCUBHOCTh MAJAlOIIEro CBETa OCTaBWIIH
npexHei. B pesynbrare 3Toro MakcumanbHasi KHHETUYECKasi SHEprusi POTOAIEKTPOHOB
1.  yBEIMYMUJACh B 2 pasa

2. HE U3MEHUJIACh

3. yBeIWuMWJach Ooisiee 4yeM B 2 pasza

4. (OTOPIEKTPOHOB HET HU B MEPBOM, HU BO BTOPOM CIIy4ae

Pewenue. 1. Ilo ypaBHeHuto DitHinTeHa 11 Gportodrddexra hy = A‘d% + /féél,

6,6-107*-3-10° 19.8-107"

(MI9HHAIIIIHON)  IHIg0d

2. Beipasum B3B: AV = L6, 10 = 1,6-10_19 =12,375y4
3.Beruucnum a1 cimydas /féél'l =hv _Adﬁa /féé“ — 129375)}14 - 395)}14 — 89875)}14
4. Beruuciaum miig 2 ciryvas /fééi = hv2 . Adﬂé
A, =2hv—A.. =(2-12,375-3,5)y4 = 21,25y4
5. CpaBHI/IM Iiéél’ 2 — 21925 — 2 394
A, 8875




3AJIAYA 8

B omnbiTax no GporoaddexTy B3suM METATIMYECKYIO TJIaCTUHY ¢ pabOTON  BBIXOJa
3, 4 - 10 “"M[PRaIN OCBEIIATH €€ CBETOM C YaCTOTOU .3areMm 3.10" [y

YacTOTy YBEJIUYWIM B 2 pa3za, OCTaBUB HEM3MEHHBIM YHCIIO (DOTOHOB, MaAIOIINX HA
mactTuHy 3a 1 ¢. B pe3ynbrare uncio (poTo3IeKTpOHOB, TOKUIAIOIIMX MIACTUHY 3a 1c:

1.  HE U3MEHWJIOCh

2. CTaJI0 HE PaBHBIM HYIIIO

3. YBEJIMYMUJIOCH B J[BA pa3a

4. YBEIWYUIIOCh MEHEE YeM B 2 pasza

Pewenue. 1. Ilo ypaBHeHuto DitHinTeHa 115 Gportodddexra hv = Adﬁ5 + /féé,'

2. BeruncnuM 3HEPru0 KBaHTa U CPaBHUM C pabOTOM BbIXOJA::
E=hv, =66-10"3-10" =19.8-10 /e =1,98-10™" [

3.T.e nepBoHaYaIbHON YHEPTUM HEAOCTATOYHO, YTOOBI HAaYaJICsA MPOLECC BBHIOMBAHUS AJIEKTPOHOB

E=198-10" e <A =3,4-10" Ixc

6blX

OtBer:2

(MI9HHOIIIGEOL) Y/ IHIg0d g




3AJIAUYA 9

Ha pucynke npejicraBieH rpaduk 3aBUCUMOCTH

cuibl (hOTOTOKA B (DOTORIIEMEHTE OT HPUIOKEHHOTO

K HEMy HanpsibkeHus. Ecny HauaTh yBeIM4YMBaTh

YaCTOTY MAJArOIIero Ha Karoj cBera ( mpu

OJIMHAKOBOW MHTEHCUBHOCTH CBeTa). Ha

KaKOM M3 IIPUBEJICHHBIX HUXKE rpadUKOB MPaBUIBLHO
MOKa3aHo n3MeHeHue rpaduka? (mepBoHaYaIbHOE COCTOSHHE

—ITyHKTUPHAS JIHHU)
Y] T\ 2) ! 3) ! | 4) d

3

’ ’,
I' 4
/) 4 l!
rd z
’ 4 .
-

=
&)
o}
e
o
&
>

an'
=]
o
&
o3
E
S
o5
=
5
Sk

S

Pewenue. 3anuieM ypaBHeHue DitHmTelHa 11 porosddekra uepes

3a7ep>KUBAIOLIEE HAMIPSKEHUE : A= A+ c‘iUg

Bripaszum 3a1epKUBaIOIIEE HAMPSIKECHNUE a U¢ =, ]@JIZ:I{-QBﬂ%%JgBHO
[Ipu yBEeIMYEHUH YaCTOTHI 3aMUPAIONIEE HATPSHYKEHUE YMEHBIIAETCS, HUKHSIS 4acTh

rpaduka OyaeT CABUraThCs BIEBO.

OtBeT: 1




2 cnoco06 penieHus: THTEHCHBHOCTH MAIAIOIIETO CBETA OMPEACIAETCS
OTHOIIIEHHEM CYMMAapHOM SHEPruM Mnajaromux (OTOHOB K MHTEPBATY
BPEMEHM U TIOMIA/IN TOBEPXHOCTH, HA KOTOPYIO OHU nafgarT C poctomM
YaCTOThl ITOCTOSIHHASI MTHTEHCUBHOCTD M3JIYYEHHUS] O3HAYAET YMECHBIIICHUE
yuciaa GoToHoB. T.e ¢ yBeIUUYEHUEM YaCTOThI MaJIa€T TOK HACHIIICHMUS.
CiienoBaTenbHO, YMEHBIIAETCS 3HAYCHUE 3AMUPAIOIIETO HANIPSIKEHUS.

=
o
o)
¢
jasi
o
>
~~
=)
)
@
o
=
s
=i
N




3AJIAYA 10

Ha pucynke npencrasieH rpaguk 3aBUCUMOCTH I
cuiibl OTOTOKA B (DOTOIIEMEHTE OT MPUIIOKEHHOTO K HEMY
HamnpspkeHus. B cnydae yBenmWdeHUs MHTEHCUBHOCTH
MaIAr0IIeTo CBETa TOM K€ 4acToThl rpaduk u3meHuTcs. Ha
KaKOM M3 MPUBEICHHBIX HUXKE TPa(UKOB MPABUIBLHO

MOKa3aHO M3MEHeHHUe rpaduka?

D T\ 2) ) 3) o S 4) z

=)
L=
®
<y
)
Q
)
]

Pewenue. 3anuiem ypaBHeHue DiiHmTelHa 111 pororddexra yepes 3aaepKuBaroIiee

\

HaIpsHKEHUE | hv =A4...+aU
¢

auo

TaK KakK 3a/Iep>KUBAIOIIEE HAMPSIKEHNE HE MEHSIETCS , a YBEJIUUYEHUE
MHTEHCUBHOCTH MNPUBOJUT K YBEIUYEHHUIO YHCIIA JIEKTPOHOB, TO, 3HAYCHUE U
HE U3MEHSETCS , TO TpauK OyIeT CABUraThCs BBEPX.

OtBer:; 2

)
S
o]
(¢]
T
o
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3AJIAYA 11

Cioli okcua Kajbius 00Jy4aeTcsi CBETOM U HCIYCKAeT AIEeKTpoHbl. Ha pucyHnke
NOKa3aH rpa)UK M3MEHECHUS MAaKCUMAJIbHON SHEPTrUuM (POTOIIEKTPOHOB

B 3aBMCHMOCTHM OT YaCTOTHI Iajaroniero ceera. Kakona pa60Ta BBIXO/Ja

(OTODIEKTPOHOB U3 OKCHUIA KAIbIIUS ! Ee 107 Ik
1. 0,75B 6
2. 1,47B .
3. 2.15°B

4. 2,892B 2

0 05 1 15 10"

Pewenue. o rpaduky onpegenvm YmcrneHHoe 3Hadedne v, = 0,5 -1 o'

Mo dopmyne anga paboTbl BbIxoaa A=n Vo
[Mepesogum [k B aB

=
&)
o}
(¢]
o
&
>

an
=]
o
&
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E
S
o5
=
5
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N




3AJTAYA 12

E.oB |
Ha pucynke npeacrapieH rpaduk
3aBUCUMOCTH MaKCUMAaJIbHOMN

KMHETUYECKOU SHEPTUH (HDOTOIIEKTPOHOB OT 2

4acTOThI (DOTOHOB, MaJAIOIIUX HA | g
MOBEPXHOCTh KaTojia. KakoBa paboTa BbIxoja 5
SIIEKTPOHA C MMOBEPXHOCTHU Karoa? ; i ;
H 13B 2/ 4 6 v,10 Ty &
2y 1.593B 1 é
3) 23B £
4 3,53B 2

PeweHue. o ypaBHeHMO QNHLWTENHa anga doTtoadpdekta Av = A4, +/féél,
o rpadpuky Haxogmm, 4TO Npu Yactote pasHon 0, 4 _— _ ”)
pacpuky Haxon P P A =-A,, A4, =-1594

A =—(~159d)=1,5p4 @




3AJIAYA 13

K kaxxgoMy 3JIEMEHTY MEPBOTO CTOJIOIA OAOEPUTE COOTBETCTBYIOIIUINA

AJIEMEHT U3 BTOPOTO U BHECUTE B CTPOKY OTBETOB BHIOPAHHBIC IIU(PPHI

MO/ COOTBETCTBYIOIIUMH OyKBaMu

dusnyeckoe sIBIEHUE

A. SIBneHue BBIPBIBAHUS JICKTPOHOB U3 BEIECTBA
0] IEHCTBUE CBETA

b. SBnenue BBIPBIBAHUWA 3JICKTPOHOB M3 BCIICCTBA,
IIpHU KOTOPOM JJICKTPOHBI OCTAOTCA BHYTPH HETO

HazBauue gBnenusa

1) Buyrpennuii porosdpdexr

2) Buemnwuii potosddexr

=
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o
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3AJIAYA 14

MeTtannnyecKyro MIaCTUHY OCBENIAIM MOHOXPOMAaTUYE€CKHUM CBETOM C JIJTMHOM BOJIHBI
A=500HM OAMHAKOBOW MHTEHCUBHOCTH. UTO MPOUCXOIUT C YaCTOTOM IMaIalOIIETO CBETA,
UMITYJIbCOM (POTOHOB M KHHETHUYECKOM SHEPTHUEH BBUICTAIOIINX 3JICKTPOHOB MPH
OCBEIIICHUH 3TOW IUIACTHHBI MOHOXPOMATHYECKUM CBETOM C JUIMHOMN BOJIHBI A=700HM?
K ka)xJ1oMy 3JI€eMEHTY MEPBOT0 CTOI0IA MOAOEPUTE COOTBETCTBYIOIIUI SJIEMEHT U3

BTOPOTO U BHECHUTE CTPOKY OTBETOB BBIOpAHHBIC IIU(PHI TIOJT COOTBETCTBYOIUMU

OyKBamH.

PU3NYECKHUE BEITUUYNHBI Xapakrep U3MEHECHUHN
A. 4acToTa malarouiero cBeTa 1) yBenuuuTCs

b. umnynsc hoToHOB 2) YMEHBIITUTCS

B. kuHeTHYeCKas 3HEPrus BbUIETAKOLINAX 3) HEe U3MEHHUTCS
IIEKTPOHOB

5
o
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3AJIAUA 15

J MertanaaeckHi KaTog OCBeIIaeTCA MOHOXPOMATHIECKHM cBeToM. I'padukn A
H b mpeacTaBnfOT H3MeHeHHe (DH3HYECKHX BeIHYHH, XAapaKTepH3VIOIHX
HaOmomaeMmoe #ABneHHe (oTo3ddexTa. VCTAHOBHTE COOTBETICTBHE MEEIY
rpadHKaMH H QH3HUECKHMH BeIHYHHAMH, 3aBHCHMOCTH KOTOPBIX OT YaCTOTEHI
[AJAIOIETO CBEeTa 3TH IpadHKH MOIYT IPeCTABIIATE.

=
S
TPAPUKH PU3UYECKHE BEJTMYMHBI e
o
A) B) 1 1) 3a7epAHBalONmIce HANPSAECHHE o
2) MaKCHMATEHAT Ha9aTbHAA %\
o , — z
v ’ CKOPOCTE ()OTOIEKTPOHOB =
(¢]
3) paboTa BEIXOJa 3MEKTPOHA E
=K
H3 MeTa/L1a =
A b




PEILIEHUE
PACUETHBIX 3AJIAUY,
UCIIOJIB3YSI
KBAHTOBOE JIEPEBO




KBAHTOBOE JIEPEBO

E KB = A BbIX + E KWUH.Max pan=II0
e
‘ PaC \
pminC |
312 KT

D) 9Hog0dL

Ch/)u ‘ hVnu’n I sl U=Ed

l U=q/ \
hV Ch/)‘vmax mvz/z _q C
lBeD=1m)2:E\ l o= E g \

|::=27IR/T\




3AJIAYA 15

DoTOKATOH OCBENIAETCSI MOHOXPOMATUYECKUM
CBETOM , SHEPIHs KOTOPOro paBHa 43B. Uemy paBHa
paboTa BbIXO/a MaTepraia Karojaa, €Ciiu

3aJIep KUBaloIee HaIpshKEeHHE paBHO 1, 5 3B?

=
o
>
a
e
=
@

PeweHue. CornacHo ypaBHEHUIO QNHLWITEWHA Ana oTtoaddekTa, rno
OCHOBHOW BETBMU
hv=A_.+A4,

Bbipasum paboTty Bbixoaa A, = A’

Bbluncrnum: A =494 1,594 = 2,54




3AJIAUA 16

DOTOHBI, UMEIOIINE YHEPTHIO D 3B, BBIOMBAIOT AIEKTPOHBI C
MOBEPXHOCTU MeTa/lia. PaboTa BbIX0/la 3JIEKTPOHOB M3 METajlja
paBHa 4,7 3B. Kakoli uMmynsc npuoOpeTaeT 3JIEKTPOH NPU BbUIETE C

MOBEPXHOCTH MeTaia?

Pewenue. CornacHo ypaBHEeHHIO DWHIITEWHA 111 (oTOA(DPeKTa,

hv = A, + A,
auo ¢l KMHETUYEeCKas YHEPTHsl (POTOANEKTPOHOB PABHA,
, UMIIYJIIbC PaBEH 0 =mv
Aoy =hv =4 , - ,
i muvu m v p

“ 2 om  2m

Cite1oBaresbHO, peliasi COBMECTHO YPABHEHHS MOJYYUM:

0=42md,, = \/2m(hv —A4_.)

az254oﬁé@i-
’ 7

=
o
>
a
e
=
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3AJTAYA 17

IIpu 0OnyueHur MeTamia CBETOM C JUIMHOM BOIHBI 245 HM HaOmromaeTcst GpoToddPeKT.
Pabora BeIxoaa aeKkTpoHa U3 MeTaiia paBHa 2,4 3B. Paccuuraiite BeIU4nuHy
HAIPSKEHUS, KOTOPOE HY)KHO MPHUIIOKUTHh K METAJUTY, YTOOBI YMEHBIITUTH MAKCUMAILHYIO

CKOPOCTh BBUIETAIOIMMNX (POTOIICKTPOHOB B 2 pasa.

PeweHue.
h 2 F
1.3anuwem ypaBHeHwue A=A + 4. Cy muv, S
OurHWTEerHa ans potoaddekTa: auo el ym A ano 2 &
2.®opmyny Anst pacyeTa paboTbl SMEKTPUYECKOro MOMsi MU ONUCaHUM ABMXEHWs1 (HOTOIMNEKTPOHA: e
A=aU,
3.Pewwimm cuctemy OByX ypaBHEHUN: he mvlz
T:ABHX
) 2
he mv,
T

[ne v, — CKOpPOCTb ABMXEHNA 3MEKTPOHOB MOCHEe BbIPbIBAHWS C MOBEPXHOCTM MeTanna, v, — CKopocTb
LBV)XEHUSI 3NEKTPOHOB NOA BNUSIHMEM 3NEKTPUYECKOrO MOsisi.
4. Peluasi COBMECTHO YpaBHEHMS, MOMNYYUM: 3 (hc

AA~

= Aauo
©o4q\ A

OTtBeT ; U3= 2 B.
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doTokaTos, MOKpPHITHI KanbiueM (padota Beixoga 4,42 1071 JIx), ocBemaercs
cBeToM C JuinHOM BoJiHbl 300 HM. BhuleTeBiive u3 kato/ia 3JeKTPOHBI ONAAI0T B
OTHOPOJHOE MarHUTHOE ToJie ¢ MHAyKiueld 8,3 107* T nepnesuKyIsSpHO JTUHUSIM
MHYKIIMU 3TOTO noJig. KakoB MakCUMalIbHBIN pajinyc OKPY>KHOCTH, IO KOTOPO
JBHOKYTCS DJICKTPOHBI?

PeweHue. .
1.YpaBHeHMe DuHLWTENHa Anga oToaddekTa: = 4;

; T /iééi
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2.YpaBHeHWe, CBA3biBaloLLiee Ha OCHOBE BTOPOro 3akoHa HboTOHa cuny
JlopeHua, 4eNCTBYIOLLYIO Ha 3NTEKTPOH, C Ben|/|q2V|H017|
LIEHTPOCTPEMUTENBHOIO YCKOPEHUS:  ¢yvB =

5 sz(hE—A]
3.Pelwias cuctemy ypaBHeHUn g _ BK
(&

OTtBeT: R=4,7-1073
M.
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B saxyyme naxoosamcs 08a anekmpooa, Kk KOmopvim nooxkaouer konoencamop emxocmoio C = 4000
n®. Ilpu onumenvHom oceeujeHUU 00HO020 INEKMPoOad C8emoM ¢ ONUHOU 80aHbl A= 300 Hm
GPomomox mexcoy 21eKmpooamu, 603HUKUIUL 8HAYAe, NPeKPauaemcs, a Ha KOHOeHcamope
nosienaemcs 3apao q = 5,5 -10°Kn. Kaxosa paboma évixooa A, 21eKkmponos us éeujecmea
pomoxamooa? Emxocmuio cucmemvi 91eKkmpoooe npernebpeys.

Pewenue. §
los]
1.3anumem ypaBHenue DitHTeHa 11 GoTtorddexra =
WJIH - Q
\ n \
A= Adﬁé + /fée‘z' = s éei

2.3anuiieM paBeHCTBO KHHETUYECKOW SHEPIUHU JIEKTPOHA €r0 SHEPTUH B

QJIICKTPHUYCCKOM I10JIC KOHJACHCATOPA.

.. =aU
dopMyITy pacdera 3JIEKTPOSMKOCTH KOHIACHCHTopa: ¢ q
n=—
U
s nh d
4=2_4

3. CoBMECTHO pellas ypaBHEHUS : 7 g

OteeT: 4,4-10"°0x.
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Kpachas rpanuma gotoaddexra a1 Bonbdpama paBHa 275 M. Haiitu

BEJIMUMHY 3aJCP/KUBAIOIIETO HAMPSIKEHUs, €CIU Bob(pam oOimydaeTcs

(oroHamm, Macca KoTopsIX paBHa 1,2 107 ke.

PeweHue. [1o ypaBHEHUIO OUHLUTENHa ANA oToadddekTa f— 4. 4+ 4.
auo eel

KMHETUYECKas 3HepPrs (POTOSNEKTPOHOB PaBHa, 4  _ s1J
eel ¢

\

hv=A... +c‘iU¢

auo
PaboTa Bbixoga paBHa A,.. =hv

i
OHeprns dPoToHa Afé =hv=m,n

CnenoBaTenbHO, pellasi COBMECTHO YpaBHEHUS NOMyYnM: aU, =m,

¢

u :ﬁo(méﬁ _i)
a Aes

OTBeT: 2,2 B

D) 9Hog0dL

- hc

n —
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®oTOKaTO/], MOKPHITHI KanblueM (paboTa Beixoga 4,42-1071° JIx),
OCBEILAETCS CBETOM C YaCTOTOMW V. BbUIETEBUINE U3 KATOJA IIEKTPOHBI
TIONaAl0T B OAHOPOAHOE MATHUTHOE ToJe ¢ MHayKimeir 4-107* Tn
MEPHEHINKYIISIPHO JIMHUASIM UHIYKIWU 3TOTO TMOJI U ABHXKYTCA 10
OKPY>KHOCTH MaKCUMaJIbHOTO paauyca, paBHoro 10mm. KakoBa yacrora
aIafoIIero ceera’?

PeweHue:1.YpaBHeHue JiiHLwTenHa ans potoaddekta: A=A, +4,,

auo
2.YpaBHeHune, CcBA3biBalOLLiee Ha OCHOBE BTOPOro 3akoHa HbOTOHa cuny
JlopeHua, 0enCTBYOLWYIO Ha 3NIEKTPOH, C BENIMYMHON LIEHTPOCTPEMUTENBHOIO

D) 9Hog0dL

YCKOPEHUS: mv?>
evB = -

R dAR

3. BblpaxkaeM CKOpPOCTb U3 2) ypaBHEHUA D = ——
"n @ BR’ e’B’R’
4. MoacTtaBum B 1) ypaBHEHME hv=A +—— " " 4 4+ — "
, , , auo 2 m2 auo 2m
o. BeiBepem ,, :l(Aw+e BR )
h auo 2m

Oteet: 1-10%y @
5
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