Y Teopus pomorphexma
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Iloemopenue

1. Kakue n3 ounsmnyeckux siBrieHnin
He cMorna OOBbACHUTL
Krnaccuyeckasi pusmka?

Makc lNnaHkK.
Benuknmn Hemeuknmn
JOU3UK — TEOPETUK,

OCHoBaTernb

cmpoeHue amoma,
rnpoucxo)xoeHue siUuHellYyamabix
criekmpoe, mensioeoe u3Jsly4YeHue

KBAHTOBOW TEOpUU
2. KTO g9BnseTcs OCHOBOMOJSTOXXHUKOM

— COBPEMEHHOM y
P KBAHTOBOU OU3NKN7?

Teopuun OBMXKEHUS,
B3aMMOAENUCTBUSA W B3aMMHbLIX NpeBpalLleHNI

MUKPOCKOIMNMNYEeCKNX 4YaCctuu.



Iloemopenue

3. Kak atombl UICNYyCKaKT 3HEPIUI0 COrfiacHo
runotese naHka?

omaoeJsibHbIMU nopyusiMmu - KaHmamu

4. Yemy paBHa 3Ta aHeprua? E=hy

5. Uemy paBHa noctosHHas NnaHka?

h=6,63-10* Ox-c




II”“” IKcnepumennt

Ne 1. LilMHKOBYIO NnacTuHy, COeaMHEHHYIO
C 9JIEKTPOCKOMNOM, 3apsKatoT
oTpuuaTtensHo n obnyyarT
YNbTPagOUOSIETOBLIM CBETOM.

OHa ObICTPO paspsKaeTcs.

Ne 2. Ecnu Xe e€ 3apaguThb
NONOXWUTENbHO, TO 3apsa4 NMacTUHblI He U3MEHUTCA.

Ceem ebipbieaem 3/71eKMPOHbI
C rnoeepxHocmu rnaacmuHbl




OTO ABfieHne ObIfIo OTKPLITO
HEMEeLKKUM YY4EHbIM
[ eHpuxom [epLem

B 1887 roay.

PoTtoacpdeKT

— JTO BblPpbiIBaHNE 3J1IEKTPOHOB

N3 BELLecTBa noa AeNCTBUEM CBETa




IKCnepumennt

*FapSHKEHHAs NNacTUHA Yxe He T?c{)il_GT ANEeKTPOHHbI,

IP CCKUM (DU3UKOM CTOneToBbIM
Dbl H bllla UHTEHCUBHOCTb U3JTY4HEHUA.

[Touemy cBETOBLIE BOMHLI Marion YacToThbl
He MOrYT BblpbIBaTb 3NIEKTPOHbI, €Crnn Aaxe
aMnnuUTyda BOJIHbI BENMKA U, cregoBaTenbHo,
BENuMKa cuna, OencTBylollasi Ha SNTIEKTPOH?




I [ ¥4
Ill_q*l?ﬂ/ld IKCnepumernmaibHoOU yCmaHO6KU

Katog K

ICTOYHMK MOHOXpOMAaTU4YECKOro
cBeTa ANMUHbI BOSHbI A

KBapLeBoe OKOLLKO
AHoa A

CTeKNAHHbIN BaKyyMHbIN

.. ©annoH
[1BOMHOWM KIto4

anda NSAMEHEHNS

MOMNSAPHOCTU AnekTponamMmepuTernbHbIe

Npubopbl ONs CHATUS
BOSIbTAMMNEPHOW XapakTePUCTUKN

[MoTeHunomeTp Ans
perynmupoBaHnUs HanpsKeHus

cToYHUK HanpskeHus U




'l
I”H JaKkonvl hpomorpdexma

KonnyecTBo anekTpoHOB, BbIPbIBAEMbIX CBETOM
C MOBEPXHOCTU MeTanna 3a 1 cekyHay,

NpPAMO NMPOonopLMOHanbHO MormnoLaemMomn
3a 3TO BPeMS 3HEpPrMn CBETOBOMW BOSIHbI.

lMoka Hu4Ye20 youeumesnibHO20 Hem:

yem b6osibLIE IHep2Usi c8emoeo20 rnyykKa,
mem aghghekmusHee e20 delicmaue




O CKopocmu
TOK RS HHESI B IATRF B AHETCA
u S8 KEGRE HFTEPCROT
ncnyLLe s iy CekyHay
oCcBeLWEHHbIM 3IEKTPOAOM.

—>




"II'NJ 3aKoHbl homordpdexkma

MakcumanbHasa KMHETUYecKas IHEPTIUA

dOTOINEKTPOHOB JIMHEMHO BO3pacTaeT C YaCTOTOU
cBeTa U HE 3aBUCUT OT Er0 MHTEHCUBHOCTMW.

Npn V' < V min HX npu Kakon MHTEHCUBHOCTU

BOJSIHbI Nagatouwlero Ha potokaToq CBeTa
dOoTOS(PPEKT HE NPOUCXOOMNT.

HoYes ¢

[Touemy aHeprnsa POTO3NEKTPOHOB onpeaendeTcd
TOJIbKO YaCTOTOU CBETA U NMOYeMY NLLb NpU Masrioun
ONVHE BOMHbI CBET BbIPbIBAET 3MNEKTPOHbI?




Teopusa homorpghexma

A. OAnHwTtenH 1905 roa

PoTO3(PdEKT NpaKTUYECKN DEINHEPLIMOHEH, TaK Kak C MOMEHTa 00ny4eHus

MeTarlyila CBETOM A0 BblJi€Ta 3NNEKTPOHOB NMPOXOAUT BpeEMA 10 2 C.

lMoenomue keaHmM ceema,
3J/IEKMPOH rnoJsiy4aem
Om He20 3Hepauro U,
coesepwasi pabomy ebixo0a,
nokudaem seuwjecmeo.




Nikcran epanuua pomorphexma

[Ons Ka)xgoro BelliecTBa cyllecTByeT

' T. €. CyllecTByeT HaMMeHbLUad YyacTtoTta vmin,
npu KOTopou ewlie Bo3MoxXeH hpoToadhdekr.

MuHumanbHasi Yacmoma ceema coomeemcmeyem Wk=0

)




.I|”H| DKkcnepumenmanabHoe onpeoeieHue
nocmosaunou llnauka

S KAk CHEAYSTE M3 YRABHEHUA RUHILTC AR ne T
TaHTreHG YR HAKNOHA IRAMOV); BEIRaMaoLEeN
3aBUNOEMDETE BAAKP B LILBE0 OTEHIqUaTTR HU S . Of MaeTees oM,

paBeH BTHIULEAOTTOT IO THNENKE R kB3 8PSHPHREKTDEHa e
HanadeHHbIM [1naHKoMm.




Pewuenue 3aoau

Hacme A - 0a3o08blit ypoeenb

1. B kakom crny4ae anekTpocKor, 3apshkeHHbIN OTpuLaTernbHbIM
3apsaoM, ObiCcTpee pas3psanTca Npu OCBELLEHNN:

1. PEHTreHOBCKUM U3NyYeHUeM;
2. yNbTPpaurosrieToBbIM U3Ny4YeHUEM?

L1. 1. 2. 2. 3. OgHoBpEMEHHO.

. ONEKTPOCKOM He pa3psaanTcs B 06omx cryyasix.




Hacme A - 0a3o08blit ypoeeHb

2. Kak M3MEHNTCA CKOPOCTb 3rNEKTPOHOB MpW

dooToadpdekTe, ecnm yBenminTb 4YacToTy obsy4vatoLlero
cBeTa, He N3MeHAS 00LLYH0 MOLLHOCTb N3Ny4YeHna?

F. YBENMUYNTCH. 3. YMeHbLUNTCA.

2. He nameHurtcs. 4. OTBET HEOOHO3HAYEH.




Ha pucyHke npuBeneHbl rpadpmku
3aBMCMMOCTU MaKCUMarnbHOU SHEPrnu
dOOTOSNEKTPOHOB OT QHEPrUm 0

nagarowmx Ha gootokartod poToHOB. B kKakoM criydyae marepuan

KaToga poToarieMeHTa MMEET MeHbLUYIO paboTy Bbixoaa?

1. . 2. Il 3. OanHakosyto. 4. OTBEeT HEOOHO3HAaYEeH.




Hacme A - 0a3o08blii yposeHb

[1pn ocBelleHNn KaToaa BakKyyMHOrO
dooTo3r1IEMEHTA NOTOKOM MOHOXPOMAaTUYECKOro ceBeTa
nponcxoanTt ocBoboxaeHne poToanekTpoHoB. Kak
N3MEHUTCA MaKCMMarnbHas dHeprua OTO3NEKTPOHOB
Npn YMEHbLUEHNN YacTOoTbl B 2 pa3a?

1. He namenwurcs.
2. YMeHbLUUTCA B 2 pa3sa.

3. YmeHbLwmnTCSa 6onee yem B 2 pasa.




Hacme A - 0a3o08blit yposeHb

5. |El,ﬂI/IHa BOJIHbl PEHTIEHOBCKOIO U3J1y4YeHUu4d

paBHa 10 .10 M. BO ckonbko pa3 aHeprusa ogHoro potoHa
9TOro U3Ny4YeHnss NPEBOCXOAUT SHEPIUIO POTOHA BUOAMMOTIO

cBeTa C ANHON BOMHbI 410 .7m7?

1. 25 2. 40 3. 2500 4. 4000




Yacms A - 0a308bll yposeHbs

6. [1ns onbITOB N0 OTOIdEKTY B3AN NNACTUHY U3 MeTansna

c paboton Bbixoga 3,4-10-19 [X n ctanu oceBeLlaTb ee

cBeToM Yactotbl 610 4. 3aTem 4yacTtoTy yMeHbLLUNN

B 2 pa3a, o4HOBPEMEHHO yBenn4ymne B 1,5 pasa yncno

dooTOHOB, NagaroLWmMx Ha NnacTuHy 3a 1 c. B pesynbraTte 3Toro

4Yncno POTOINEKTPOHOB, NOKNAAOLLMX NNacTUHy 3a 1 ¢,

1. yBenuuunocb B 1,5 paza 3. yMeHbLUMIOCHL B 2 pasa

2. CcTano paBHbIM HYIO

4. ywmeHbLUMIOCHL Bonee 4em B 2 pasa




AaH Ha onpeaeneHnn MakcmmasribHOM KMHETUYECKON

VI 9MEKTPOHOB Npu poToaddeKkTe C MNOMOLLLIO

"v —dE€PEHNS HAMPSKEHNS, 3aepXKMBaroLLEero nx. B Tabnuue
npeacrtasneHbl pe3ynbsrartbl OAHOMO N3 NepPBbIX TaKMX OMNbITOB.

0,4 0,9
3agepxuBatollee HanpsxeHne U, B

14
YactotacBeta, v+ 10 , U 55 6,9

[MlocTosiHHasA NnaHka no peaynesratamM 3TOro 3KCNnepuMeHTa paBHa

1. 6,610 Ox-c 3. 6,3°10°% x+c
2. 571034 Ox-c 4. 6,0+103%Ox+c




Pewuenue zaoauu No 1

) BblMUTaAEM :>

~ h(v:—v1) = e (Usz:— Usi)

h =

OI[BBT h =57-103* JIx-c




S Yacmb A — noebluieHnblil YpOGEeHb

doToadhdekT HabnogarT, ocBeLlasi NOBEPXHOCTb

MeTarsa cBeToM oukcmpoBaHHOM YyacToThl. [1pn aToM
3agepxmBarollas pasHoCTb noTeHumanos paBHa U. [locne
N3MEeHeHNdA YacToThbl CBETA 3adepxumBatoLliasd pasHOCTb
noteHumanos yeBenunynnacb Ha AU = 1,2 B.

Hackonbko nameHunacb 4YactoTta nagaroLiero ceerta?

14
1. 1,8-10" ru 3. 61-10 Ty

15
2. 29-10' ru 4. 19-10 Tu




O6paTMTe

BcTpeyaloTcsa BO MHOIrMx BapmaHtax El9.

V, = A 7 BblMUTaAEM =
hv2=,;\-+ j h (v2—v1)= e (Uz:— U3i)
V22— V1 —
=elU
3

OI[BBT v2—v1=2,9-1014Fu




Hacmv A — noevluieHHblU YPOBEHD

KpacHaga rpaHuua dpotoadodekta nccrniegyemMmoro

MeTarnmna CoOTBETCTBYET ANMMHE BOJTHbI AKp = 600 HM.
[1pn ocBelleHUn 3TOro MeTasnsa CBETOM AJTMHOU
BOJIHbl A MakcumarnbHas KUHeTUn4YecKkasa aHeprus
BbIOUTBLIX N3 HEro POTOSNEKTPOHOB B 3 pa3a MeHbLUe
SHeprnn nagaroLLero ceeta.

KakoBa anunHa BOmnHbI A nagatoLlero ceeta?

1. 133 HM 3. 400 HMm
2. 300 HM™M 4. 1200 HMm




400 um




YHacmo C

1. ®OTOH C OANIMHON BOJIHbI, COOTBETCTBYIOLLIEN KPACHOW

rpaHuue potoaddekTa, BbIOMBAET 3NEKTPOH U3
MeTannn4eckon NnacTuHKK (Katoga) cocyaa, n3 KoToporo
OTKa4aH BO3ayX. ONEKTPOH Pa3roHAETCs OAHOPOAHbLIM
9NEKTPUYECKMUM MOSIEM HANPAXKEHHOCTbIO E = 5-10% B/m.
Kakon nyTb NponeTesi B 3TOM 3NeKTPUYECKOM MNone 31IEKTPOH,
ecnu oH npuobpen ckopoctb 3-106 wm/c.

Penatnesucrckme adodekTbl HE YYNTLIBATD.




Pewienue zaoauu No 1

S=5-10 ™




2. KakoBa MakcvmanbHasi CKOPOCTb

9N1IEKTPOHOB, BbIODMBaAEMBbIX U3
MeTarnm4yeckon nnacTmHbl CBETOM C AJIMHOU
BoriHbl A =3-10 ™, ecrnif KpacHas
rpaHuua dpotoadpdekta AKp = 540 HM?
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acmo C

KpacHas rpaHnua dotoadodoekTta ans

BellecTBa doTtokatoaa Axp = 290 HM.
[Tpn obny4yeHnn Katoga cBETOM C ASIMHOWN

BoNHbI A dDOTOTOK NpekpaLyaercs npu

HaNPsH>KeHUN Mexay aHOAOM U KaTogoM
U=1,5B.

OnpegenuTe ANWHY BOMHbI A.
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Ilpezenmauus 6vlnoiHeHA

yuumenem pusuku
gvicuiell KAnupukauuoHHou Kamezopuu
Ioy CoIIll Ne 172
Kanununckozo paiiona
Canxkm-Ilemepoypza

Cnupuoonoeoiui JIoooevio Bauecnasoenoi

bnaazooapro 3a énumanue




