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Omkpbimue gpomoagpgpekma

o Momoanekmpuyeckuil I¢hghexm ObLIT OTKPHIT
B 1887 rogy HEMenkuM (puzukom I. I'epism
1888—1890 romax 3xcnepruMEHTAILHO
MCCJIEIOBaH

 HanOoJiee mojtHoE NCCIIEN0BAHNE IBIICHUS

doTo3(pPekTa ObLIO BEITOIHEHO
B 1900 .
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Buewnui ghpomosrghghexm

e OnpiT I I'epua (1888 r.):
py 00Jy4YEeHUH

Ynempaguonemoboe
yIABTParOIETOBBIMU uanyfpfffe
JIy9aMU 3JIEKTPOJIOB, -, \ \ \ ~]
HaXOIIINXCSA O BBICOKUM ° 9 2
HaIpsKEHUEM, Pa3psi
BO3HHKAET IIPHU OOJILIIEM O“&\O ]

Paspsd
PacCTOTHUN MEXKITY p0 Aee

ANEKTPOAAMHU, YeM 0e3
00JTyueHUs.
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Haonrwoenue gpomorgphexkmac

e 1. IIuHKOBYIO ILIACTUHY,
COCAMHEHHYIO C
IJIEKTPOCKOIIOM,
3apPAKAT OTPUIATEIBHO
U 00J1y4aI0T
YIAbTPa(pUOJIETOBBIM
ceeToM. OHAa OBICTPO
paspsKaercs.

Ecian xe ee 3apsaauTh
MOJIOKUTEIBHO, TO 3aPsi]
IJIACTHUHbI HEe U3MEHUTCH.
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Haonrwoenue gpomorgphexkmac

e 2. YibTpadhHOJCTOBEIC JIYYH,
MPOXOISAIINE YEPES CETUATHIN
ITOJIOKUTEIIBHBIN 3JIEKTPO/I,
IIOTIAIAr0T HA OTPULIATEIILHO

Lemug

3

3apsHKCHHYIO IIMHKOBYIO s {E}
IJIACTUHY U BBI6I/IBaIOT N3 HCC e e
+@ -‘__@

3JIEKTPOHbI, KOTOPHIE
YCTPEMIISIFOTCS K CETKE,
co3naBasi homomox,
PETUCTPUPYEMBIU
YyBCTBUTEIIbHBIM
raJilbBAHOMETPOM.

o

Ynempaguonemoboe usnyverie

%
|
|
-
!
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BHewHUU ghomoagpgpekm

e Domoappexm - aA61eHUe MCNYCKAHUA
3IEKTPOHOB € IMOBEPXHOCTH MeETAJJIA IO
NEeUCTBUEM CBETA.

T.e. cBeT BEIOMBAET (BBIPHIBAET) JICKTPOHBI U3
METaJIa.
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CrojeToB
AJexkcanap I'puropseBuy (1839-1896)

e KosimuecTBEHHBIE
3aKOHOMEPHOCTH
dporordpdexra ObLIN
yCTaHOBJIEHbI A.T.
CT10/1€TOBBIM

(1888—1889).

* Pycckuit pusnk, HaydHbIE PAOOTHI HOCBSIIIECHbI
AJIEKTPOMArHETU3MY, ONITHKE, MOJICKYIISIPHOM (hU3HUKeE,
dbunocodckuM BorpocaM Hayku. BriepBbeie mokasail, 4To
IPH YBEIWYECHNHU HAMarHUIMBAOIIETO MO, MarHUTHAS
BOCHPUUMYMBOCTH JKEJI€3a CHayajaa BO3PacTaeT, a 3aTeM
najaeT, MPoXos Yepe3 MAKCUMYM, OCYIIIeCTBUI Psi
3KCIIEPYMEHTOB z[n}? orpe %ﬁ%ﬁ?f%ﬁ@ﬁ' ispd’com
OTHOIICHMS JIEKTPOMATHUTHBIX U 3JIEKTPOCTATHYECCKUX




Cxema IKcnepumeHmaaibHOU yCMaHOBKU
013 u3yueHus pomoiapghexma.

/ HcTounuk MOHOXPpOMATHYICCKOI'O

CBETA JUITMHBI BOJHBI A
KBapieBoe 0komko

Karong K

Anox A

—  CTEeKJISIHHBIN BaKyyMHBIN
OaJoH

JIBOMHOM KJIHOY -
TSI
M3MEHEHUS
TIOJIIPHOCTH

DJIEKTPONU3MEPHUTEITBHBIE
IPUOOPHI IS CHITHS
BOJILTAMIIEPHOM
XapAKTEPUCTUKHU

[Torenmuomerp s
PETYJIIMPOBAHUSA
HAIIPSKEHUS

\ Hcrounuk Hanpsokenus U
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AHasu3 eosibm-amMnepHou

Xxapakmepucmuku.
§ 7t _e* HauuHasa c HekoTOpOro
1.0- 3HaYeHNA HanpsaXeHus
- /—— cuna Toka B uenu
. nepecraeT USMeHATbLCH,
_ / OOCTUTHYB HacblWeHuUs].
1
%‘ U.B e (Cuia ToKa HachbIIECHUS
[e——— T —rrTT -
30 20 -10 \l.IJ 20 30 HpHMO HPOHOPHHOH&HBHa
YUCITY AJIEKTPOHOB,
N BBIOWTHIX CBETOM 3a 1 C ¢
e Tlpu U=0 1,20 MOBEPXHOCTH KaTOMA:
CJIEAOBATEIILHO BHIOUTHIE ‘ e‘ N
3JIEKTPOHBI 001aAa0T = g — const= |
KUHETUYECKOU DHEPTUEH. 7 1c b
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AHasu3 eosibm-amMnepHou

xapakKkmepucmuku.
11’,}{&
e |Ipu TakOM 3HAYECHUU 1.0 /—
HaNPsHKECHUS CHJIA TOKA '
B IICIIM AaHOJA PaBHA /
HYJIIO. — s
Hanpsascenue 3anupanus B A L L
(3anupaiwuiee nanpsaxcenue) |~ -

[Ipu U > U B pe3ynbTare 00My9IeHUS SICKTPOHbI, BHIOMTHIC U3
3NEKTPOAA, MOTYT JOCTUTHYTh HPOTHUBOIIOI0XKHOTO JIEKTPO/Ia
M CO31aTh HEKOTOPbINM HAYAIbHbBIN TOK.
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AHasnu3 eosibm-aMriepHou

XapaKkmepucmukKu.
* CoriacHoO 3aKOHY mo>
w max
COXpaHeHHUs YIHEPrum eU3 = 5

1€ M - Macca 3JICKTPOHa,

av_ - MaKCHMaJIbHasi CKOPOCTh
(poTO0ICKTPOHA.
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3asucumocmsv YUCid eblOUMDbIX
INEKMPOHOB OM C8EH06020 NOMOKA.

CBETOBOM MOTOK,
naJaroninumu Ha
(OTOKATOI
YBEJIMUUBACTCS, a
€ro CIEKTPaIbHBIU
COCTaB OCTACTCS
HECU3MCHHBIM:

®2> ®]

T, 0 o

e (Cua Toka HACHIIIIEHUS U, CIEA0BATEIbHO, YMCIO BEIOUTHIX

CBETOM 3a | C 3JIEKTPOHOB yBenuuuBaercs: [ >1
Hac,?2 ~Hac,

e 3HAYCHHUE 3aAMUPAIOIIETO HAMPSIKEHUS HE MEHSIETCS !
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Ilepewtit 3axon_homorghhexma

e Domomok HACBIWEHUA NPONOPUUOHATIEH
C6EMOB8OMY HOMOKY, RAOAIOUIEMY HA
Memaii.

NJIN

e Konuuecmeo ghpomosrnexkmponos,
8b1OUBAEMBIX CBEHIOM C NOBEPXHOCHU
memanna 3a 1 ¢, npamo
NPONOPUUOHAILHO NO2TIOULAEMOUL 3 IMO
8pems IHEPZUU C6EMOBOU 80JIHDL.
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Bausanue CneKmpajibHOo20 cocmaea ceema

* llpmgacrorev=v_.
3aIMParoIIee HANPSIKECHUE

PaBHO HYIJIIO.
* Ilpu yacrore v<v .

$hoT0ddhhEKT OTCYTCTBYET.

* Ecnu yactory cBera
YBEJIMYUTD, TO IIPU
HEU3MEHHOM CBETOBOM
IIOTOKE 3aIParoIIee
HAIIPSHKCHUE YBEJIMYMBAETCA,
a, CJIEIOBATEIIBHO,

V=V,

YBCINYHUBACTCS U U, U2 U,

KHHCTHUYCCKAs SOHCPI'HUA

(bOTODJIEKTPOHOB.
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Bmopou 3axkon pomoagpgpexmac

* Kunemuueckas
IHepaus
homornexkmponos

JIUHECUHO
go3pacmaem C

uacmomou ceema
He 3asucum om
UHMEHCUBHOCMU
naoarouiezo
ceema.
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Kpacnasn epanuua pomosrgpgpexma

e [Ilpuv<v . HU IPpU KAKOHU
min

MHTEHCUBHOCTHU BOJIHBI 0
MaJanilnero Ha (pOTOKATOA CBeTa 20!
(hoTo3pdeKT HEe NPOU30U/IET. 151
10 | P
C @Q\‘
e TOK. }\( — ) 0,5' ‘%\Q
V o« 1 | l 1 ]
TO MUHUMAIbHOU YaCmome 0l 2 4 & 8viony

CBE€TA COOTBCTCTBYCT
MAKCUMAIbHAA OJITUHA BOJIHbL.

e T.K gauHA BOJHBI 00JbIIIE Y KPAaCHOIO I[BETA, TO
MaKCHUMAaJIbHYIO JJIMHY BOJHBI (MUHUMAJIbHYIO YacTOTY),
IIpU KOTOPOU ellie Ha0moaaeTcss GorodhPeKT, Ha3BaIM

KpacHou cpanuuei pomoighgexma.
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Tpemuii 3axon homosrhphexkma

* 3ameHss B mpubope Marepuain porokarona, CTojIeToB
yCTaHOBHWJI, YTO KpacHas rpanuia @orosddekxra
ABJACTCA XAPAKTCPUCTHUKON JadHHOTI'O BCIICCTBA.

o /[a Kax)coo20 eeuiecmea cyuiecmaeyem
Kpachas cpanuua pomoihghpexkma, m. e.
cyujecmeyem HauMeHbuaa yacmomay, . ,
npu KOmMopou euie 603mMoxceH (homorghghexm.

N3 konnekunn www.eduspb.com



3aKkoHblI pomoagphexkma:

Konuuecmeo qbomoaﬂekmpouoe, 8bIOUBAECMBIX CBEMOM C
noeéepxHocmu memaiia 3a 1 Cy BRPDAMO RPONOPUUOHAIBHO
noz./loumemoii 34 9mo epems Inepcuu C6EmMOBOU BOJIHDI.

Kunemuueckan snepaus ghomosnekmponoe 1uHeuno
go3pacmaem ¢ 4aCMomoil ceema He 3a6UCUm OM
UHMEHCUGHOCHMU RAOAIOULe20 ceemad.

Jlna kasrcoo020 eeugecmea cyuwiecmeyem KpacHas 2panuya
pomoagppexma, m. e. cywecmeyem naumenvuian uacmoma
v . s HDU KOMOpou euje 603modxcen homoirghgpexm.

Domorhhexkm npakmuuecku 0e3viHepUUOHEeH, (hOmMOmoK
603HUKAEM MZHOBCHHO NROC/IE HAYAIA 0CECULCHUA KAmMO00a
npu ycnosuu, Ymo Yacmoma ceema v >y . .

in
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Ymo He moasia o6bssICHUMB
80JIHOB8as1 meopusi ceema:

besbiHepiMOHHOCTh (hOTO3 (P PEKTA.

B BOJHOBOM  MOJENM: OJJICKTPOH NPU  B3aUMOAECUCTBUU C
3JICKTPOMAarHUTHOM CBETOBOM BOJIHOM MOCTEIIEHHO HAKAIlJIMBAET
SHEPTUID, U TOJBKO YE€PE3 3HAYUTEIBHOEC BPEMS BBUIETUT W3 KATOJA.
Kak moka3bIBalOT pacueThl, 3TO BPEMsI JOJKHO ObLIO OblI MCUUCIATHCS
MHUHYTaMH WX YaCaMHU.

CylliecTBOBaHME KpacHOM rpaHullbl poTosddexra.

B BOJIHOBOW MOJIENIA: HEOOXOAUMYIO HEPIUI0 MOXKHO HAKOMUTH MPHU
000U SHEPTUH BOJIHEI.

HezaBucuMocTh sHepruu (hOTONIEKTPOHOB OT MHTEHCUBHOCTH
CBCTOBOTI'O ITOTOKA.

[TponnopiinoOHAIILHOCT, MAKCUMAJILHOW KHHETUYECKOW SHEPTUU
4acToTe CBETA.
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Ndesi SuHwmeuHa (1905 2.)

CBer HMeeT MPEPBIBUCTYI0 JAHCKPETHYIO
CTPYKTYPY. JJIEKTPOMATHUTHAA BOJIHA
COCTOMT M3 OTAEJbHBIX NMOPHUH — KBAHTOB,
BIOCJIC/ICTBUM Ha3BaHHBIX (POTOHAMM.

KBaHT mNOIVIOIIAeTCH JJIEKTPOHOM NEJUKOM.
JHeprusi KBaHTA [epeaaercsi JJIEeKTPOHY.
(OnuH (poTOH BHIOMBAET OMH JJIEKTPOH.)

JHeprusa Kaxxjaoro ¢oroHa omnpeaeasiercs
popmyioun Ilnanka W = E=hv, tne h -
nmocrossHHad I lmanka.
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YpaeHeHuUe QUHWMeUHa

» Ha ocHOBaHuM 3akona COXPAHEHUA JHED2UU .

)
mo

Av=A+—
2

e CMbICJ YpaBHEHUS JVHINTEHHA:

* JHEPrUsl KBAaHTA TPATUTCS HA padOTy BBIXOJAa JIEKTPOHA U3
METaJlJIa U COOOIICHUE JICKTPOHY KHHETUYECKON SHEPIHH.

B 3TOM ypaBHEHUH: V- YacTOTa MaJal0IIEro CBETa,
m - Macca 3JIeKTpoHa (POTOIIEKTPOHA),
V - CKOPOCTb DJICKTPOHA,
h - mocrossanas Ilmanka,

A - paboTa BbIX0O/Ia 3JICKTPOHOB U3 METaIA.

N3 konnekunn www.eduspb.com



Paboma ebixo0a

e PaboTa BbIX0/12a - 3TO XapaKTePUCTHKA
MarepuaJja (TadJM4Hasi BeJIMYUHA CM. CTP.
112 yyeOHUKA).

 OHa nMoKka3bIBaeT, KAKYI pad0Ty A0/IKEH
COBEPIIUTH YICKTPOH, YTOOBI NIPEOA0JICTH
[HOBEPXHOCTHYI0 PA3HOCTH MOTEHIIUAJIOB U
BBIMTH 32 Mpeaebl MeTaJlia.

e PaboTa BbIX0/1a O0BIYHO U3MeEPHAETCHd B
JIEKTPOHBOJILTAX (3B).

N3 konnekunn www.eduspb.com



JlokazamesibCcmeo 3aKOHO06
pomorgppexma

e Konuuecmeo ghpomoanekmponoas, éviousaemvlx
ceemom ¢ noeepxHocmu memania 3a 1 ¢, npamo
NPONOPUUOHATIBHO NO2TIOUWLAEMOTL 34 IO 8PEMA
IHepzUU CBEMOBOIL BOIHDL.

Yucao ¢poroHoB N 4 PABHO HHCITY
3IEKTPOHOB N .

e DHEPrusi MOHOXPOMATHYECKOIO
cBera E = Nghv=N hv

E
* CiregoBare€nbHoO, N, = —
hv
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Jlokazamenvcmeo 3aKkonoe
pomorgppexma

 Kunemuueckasn snepaus (pomosiekmponoes
JIUHEIIHO 803pacmaem ¢ Yacmomoil ceema He
3a6ucum om UHMEHCUBHOCMU NAOAIOWE20 Céema.

P?G'U2

V3 ypaBHeHust DUHIITeHHA: |75 = el =hv—-A

= 10Ty

0 #f X 3 A KE5 K F 8§ 9 10 11 12
Umin
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JlokazamesibCcmeo 3aKOHO06
pomorgppexma

e /Ina Kaxcoozo eeuwiecmeéa cyuiecmeyem KpAacHaA
epanuya  Gomoappexkma, m. e cyuecmeyem
HAuMeHbWaa uacmoma v ., HpU KOMOPOU euie
603modcen pomoappexm. "

MuHMMaJIbHAs YaCTOTA CBETA COOTBETCTBYET
W =0,
i C
TO thin — A NJIN hrz A

max

OTH (OPMYJIBI HO3BOJISIOT ONPEACIUTH Pa0OTY
BbIXOHA A SiQKFPOHOB.HBHMETAIIIA.



Paboma ebixo0a

« Cpean meTansnoB HaMMeHbLLEN paboTon BbIXoda
obOragatoT WwenoyHble MeTannel. Hanpumep, y
HaTpua A = 1,9 3B, 4YTO COOTBETCTBYET KpaCHOU
rpaHuLLe POoToIdPdEKTA )\Kp = 680 HM.

 [MloaTOMy coeanHeHUs WENOYHbIX MEeTarnoB
NCNOSb3YHOT AN CO34aHUA KaToaoB B
gpomoasieMeHmax, npegHasHa4YeHHbIX Ons
permcrtpauum BUMMOro CBeTa.
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OnpedesnieHue nocmosiHHouU [llnaHKa

e Kak cienyer u3 ypaBHEHUS
OWHIITEHHA, TAHICHC YT
HAKJIOHA [PSIMOM,
BBIPAKAIOIIEN 3aBUCUMOCTD
3alUparoIero NoTeHImana
U, OT 4acTOTHI V, paBeH
OTHOIICHHUIO TIOCTOSIHHOI

[lmanka 4 K 3apsany

AJICKTPOHA €:

h(v,-v,)=e(U, -U,)

U1 _Uz
Vo, =V,

go =
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ITO IMO3BOISIET
3KCIEPUMEHTAIBHO OIPEACIINTD
3HaueHue nocrogsauou [ imanka.
Takue nzmepeHus ObLIU
BEINTOJIHEHBI P. MuuinkeHoMm
(1914 r.) n nanu xopoiee
COIJIacH€ CO 3HAYCHHUEM,
HavuneHHbIM [ [ITankoM.



