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lNMepBbIn noctynat bopa: atomHada cuctema MoXeT
HaxoAuTCS TONbKO B 0COObIX CTaUMOHapHbIX, UK
KBAHTOBbIX, COCTOAHUAX, KaXX4OMY U3 KOTOPbIX
COOTBETCTBYET OonpeaeneHHas aHeprus E . B
CTaLMOHAPHOM COCTOSAHUMN aTOM He U3Nny4vaer.

E3

E2

Ei B '
Hunbc bop
1885-1962
[locTynat HaxoguTcsa B NPOTUBOPEYNN C KNACCUYECKON MEXAHMKON (QHEPIrUs

OBWXKYLLINXCA SNIEKTPOHOB MOXET ObITb N060N), ¢ anekTpognHammnkon Makceenna, T.K.
AonycKkaeT BO3MOXHOCTb YCKOPEHHOIO ABMXKXEHNA BE3 N3NYyYEHNA INEKTPOMArHUTHbIX

BOJ1H.



Bropon noctynaTt Bopa: usny4yeHme cBeta NponCXoanT npu nepexoie atoma u3
CTalLMOHaPHOrO COCTOAHNSA C Gonbluen aHepruen E B CTaLyOHapHOE COCTOsIHME C
MeHblie/l BHepruen E . SHeprus 1any4eHHoro poToHa paBHa PasHOCTW 3Heprum

CTauMoHapPHbIX COCTOAHNN.
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[lpn nornoLueHnn ceeta atomMm rnepexoanT n3
CTauMOHapPHOro COCTOSAHUA C MEHbLLEN SHEPrnen B
cTauMoHapHOe COCTOAHME C BonbLlen SHepruen, Npu
N3ny4YeHnn — n3 ctaumoHapHoro ¢ 6osbLIen
9HEepruen B ctayMoHapHOEe COCTOAHME C MEeHbLUEN

9Hepruewn.

BTopoun noctynaTt NnpoTUBOPEYUT SNEKTPOaNHAMUKE
MakcBenna, T.K. YacToTa U3fTy4eHHOro cBeTa
CBUAOETENLCTBYET HE 006 OCODEHHOCTSAX ABUKEHUSA A

B030yXaEHHbII .
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AJ1IEKTPOHAQ, a JINLLIb 06 n3ameHeHun IHEPIrnn atomMa.
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CKaKuBaeT Ha Oosiee
BBICOKYIO OpOHTY

NYEeCKMN COCTOAHUN B
K& caMOW 4YacTOoThl,
eTUYECKNX COCTOAHUN B




Bop paccmartpuBan NnpocTenine Kpyrosblie opouThbil.
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W =—— . noTeHunasibHad sHeprmnd B3aMOJENCTBUA AJ1EKTPOHa C 440pPOM B

abCONTHOM cUCTEME EANHUL,. € — MOAYINb 3apsaa 3NeKTpoHa, 7 —
pacCTosAHNE OT ArEeKTPOHa A0 aapa.
[Mpon3BonbHas NOCTOSAHHAS, C TOYHOCTbLIO 10 KOTOPOW onpeaensieTcsa noTeHunanbHas
SHEpPrus, NPMHATa PaBHOWM HYMIO.
Wp<(0, Tak kak B3auMoaenCTBYIOLLME YaCTMLbI UMEIOT 3apsbl MPOTUBOMOMOKHbIX
3HaKOB.

E=FE +W — nonHas sHeprus atoma.
KUH p
) |
mv- e
E = —
2 r
"
4 =— - LEeHTPOCTPEMUTENBLHOE YCKOPEHNE MO BTOPOMY 3aKOoHY HbloToHa

y.c.
I coobLlaeT anekTpoHy Ha opbuTe KynoHoBcKas cuna.
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3 nepBoro noctynarta bopa sHeprus MOXXeT NpMHMUMAaTb TONMbKO onpeaeneHHoe

3HaYeHue En.
ONEKTPOH ABWXETCH NO KpyroBon opobute, To

my — MOOY1b UMNYIbCA €
He MEHAIOMCS

r — paouyc opoumsl

myr — MOMEHT nMMnynbca B MexXaHuKe

[N]z o1 - ¢ - MocTosiHHas MnaHka.

Bop:[mvr]zm-ﬂdzﬂofc-c:[m]
c

Bop npeanonoXxun, YTo NponsBeaeHne Moayns UMNyribca Ha paguyc opouTbl KpaTHO
NOCTOAHHON [naHkKa.

mvr =nll, eden=1,2,3,...— npasuno keanmoaHusl
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Paanycbl 60poBCKnx opbuUT MeHstoTCA

OVNCKPETHO C UBMEHEHNEM Ymncna M.
3Ha4YeHNS ANEKTPOHHbIX Op6l/IT

onpegensior: ;m, =9,1-1072; e

HavmeHblunm pagnyc Op6I/ITbI.
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Pasmepbl dTOMa onpeaendarnTcd KBaHTOBbIMN 3aKOHaAMIM

=5.10"" cm — paouyc amoma 600opoda.

paouycvt opoum
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(pagamyc nponopuUnoHaneH kBagpaTy NOCTOSIHHOM ol
[TnaHka). Knaccuyeckasa Teopmsa He MOXET OOBbSACHUTD,
noyemy aTom MMeeT pasmepbl nopsaka 108cm.



- JHeprusa cTauMoHapHbIX COCTOAHUN
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n=li By=—20=-2,168-10" Joe = ~13,5358

ATOM MOXET HaxoAuTCs CKOMb YrogHoO AOSro.

YTo0ObI MOHN3MPOBATL aTOM BOAOPOAA, EMY HYXXHO COOOLUMTL aHepruio 13,53 3B -
SHEPrnsa MoHM3auun.

Bos3byxaatowmm atom: n=2, 3, 4, ...

T = 10°c — Bpems KU3HU B BO30YKIEHHOM COCTOSIHUHM. 3a BpeMms T dIIeKTpOH ycreBaeT
COBEPIIUTH OKOJIO CTa MIJIJIMOHOB 00OPOTOB BOKPYT sijIpa.



Bo3MoHble YacToThl U3Ny4YeHUst aToMa Bogopoaa:
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me R= "€ _noctosnHas Pun6epra R = 109737,316 cm™.
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Teopusa bopa npmMBOANUT K KOIMYECTBEHHOMY COIIacuio C 9KCNEPUMEHTOM A1 3HaYEHUM
4YacToT, n3ny4yaemblx aToMOM Bogopoaa. Bce 4acToTbl U3nyyYeHun atoma Bogopoaa
00pasyloT psa cepuin, KaxaomMy 13 KOTOpbIX COOTBETCTBYET onpeaerieHHoe 3HadYeHne

yucna M 1 pasnuyHble 3HaderHus kK > n.



Cepus Jlaimana — oTKpbIN B 1906 1. Teogop MaimaH. | (ybosran)
[aHHasa cepus obpasyeTcs npu nepexonax
9NEKTPOHOB C BO30OYXXOEHHLIX QHEPreTUYECKMUX
YPOBHEN Ha MepPBbIN B CNEKTPe N3Ny4YeHUsa n c
NepBOro YpoBHA Ha BCe OCTarlbHbIE€ NPU NOrfoLEHUN.
Cepua banbmepa — oTkpbIn B 1885 . MloraHH
Banbmep. [JaHHasa cepusa obpasyeTcs npu nepexoaax
9NEKTPOHOB C BO30OYXXOEHHLIX QHEPreTUYECKMNX
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nbTPO bronery
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YPOBHEN Ha BTOPOWN B CMEKTPE U3STyYEHUdA U CO XN N -
BTOPOro YPOBHSA Ha BCe BbilLenexalime ypoBHU Mpu S T
MOrTOLLEHUW. o iy

Cepwus lNaweHa — oTkpbI B 1908 1. Ppuapux MNaLueH. o capr ™

[daHHasa cepus obpasyeTtca npu nepexogax
SNEKTPOHOB C BO30YXXAEHHbIX 9HEepPreTn4ecKnx
YPOBHEN Ha TPETUIN B CNEKTPE N3NYYEHNA N C

TPETbENo YPOBHA HA BCE BblLLENIEXalLlne YPOBHU MNPpn
norsioeHnn.
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Undppaxpacuass Bumumas YneTpadmuonerosas

Cepmm: 1@ - Ndyrzma;
Bp - BpekkeTa;
la - IlaweHa;
B - BanepMmepa;
J - JlamMasa;

cepussi Bp nepexkpiBaeTcs

cepusMu IIp u Ila.
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Teopusi Bopa nocTpouna KonUYeCTBEHHYH
TEOPUO CNeKTpa aToMa BOAOPOAa.

OTHOCUTENBLHO aTOMOB renusi n Gonee
CITOXHbIX aTOMOB TEOpPUS BOpa Nno3BorsAsa
Aerartb b Ka4eCTBEHHBIE (XOTFI N OYEHb

Ba)KHbIe) 3adKJTFOYEeHNA, HO HE yalli0Cb
NMOCTPOUTb KOJIMTNYECTBEHHYHO TEOPUHO.

KBaHTOBas MexaHuka u
KBaHTOBas
aneKkTpoAuHaMuKa



