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fiBneHusa, cBugetenbCcTBYHOLWME O
CJIOXXHOW CTPYKTYpe aToma.

CnoBoO «aToM» O3Ha4yaeT «HeaennMbInN.
B TeyeHne onnutenbHOro BpEMEHU aToM
cynTanca HaMMeHbLLUEeN YacTuuen
BewecTBa. Ho B Ha4yane XIX Beka Oblnu
OTKPbITbl ABNEHUA, ODHapYXMBatoLLNE CIOXHOCTb CTPOEHUS
aToma:

1. VI3y4yeHune anekTponpoBO4HOCTN Pa3fiNYHbIX BELLECTB
NPUBENO K OTKPbITUIO OTpULATENbLHO 3apsXeHHOW YacTuubl —
9NeKTpoHa, BXxoagdLlero B cCoctaB atoma.

2. ViccnegoBaHme pagmMoakTMBHOCTU AoKasarno, YTo B
COCTaB aToMa BXOOAT TaKXKe M MNONOXUTENbHO 3apaXXeHHbIe

YyacTuubl.




oy Mopenb atoma ToMcoHa

B 1903r. AHrnuncknn omnsuk xosed
=" NbxoH TOMCOH Npeanioxun oaHy n3
" NepBbIX MOAENEN CTPOEHNA aTOMA.

v e

OH BbIABWUHYI MMNOTE3Y, YTO 3MEKTPOHHI,

OTKpbITble UM B 1896r., HaxoosaTca BHYTpM atomMa. Ho Tak Kak
aToM B LIeNNOM HeUTpaneH, To

oTpuuaTesribHble 3ANEKTPOHbI OKPYXEHDbI
B aTOMeE MNOJ10KUTEJIbHbIM BELWLECTBOM.

[1o mbicnu [K. TOMCOHa aToOM NOX0X Ha
«NYAWHT C N3IOMOMY, A€ POornb U3HOMUHOK
NUrpatoT ANIEKTPOHDI.




OnbIT 3. Pe3epdopna no paccedaHuo
anboa — yactuy

B1911r. AHrnuinckmn ydyeHbin 3.Pesepdopa
npoBen psig OnbITOB NO UCCNEO0BAHUIO
CTPOEHMS aToMa.

Cxewma onbitTa Pesepdopaa.

B cBMHLOBOM cocyae ¢ HebonbLunm
otBepcTuem (K) Haxoaunncs
paguoakTUBHbBIN Npenapar,
MCNyCKaBLLUUM MOTOK anbda-4yacTul.
OHu nonaganu Ha 3o5oTyto gonbry (P) n, npoxoasa Yepes Hee, yaapsanncsb o
NIOMUHECUMpYOLWMA 3KpaH (J). B MecTax yaapa yactuy Ha aKkpaHe
BO3HMKanNM BCMbILWKM CBETA, KOTOPble HAbN4anMcb ¢ NMOMOLLLIO MUKPOCKOMNa
(M).Bcs aTa yctaHOBKa nomellanacbh B cOcyad, B KOTOPOM Obll co3aaH BaKyyM.




Pe3ynesraThbl ONbITOB

bonbWMHCTBO anb@a-4YacTu, NpoLnn
4yepes TOHKYK onbry, No4YT HEe N3MEHMB
CBOEro HanpasfeHus.

HebonbLloe KonmyecTBo anb@a- 4actuuy
OTKITOHUITNUCb OT NepBoHaYyanbLHOro
HanpasreHusa Ha HebonbLUKWE YIIbl.

HekoTopble anbda-4yacTuubl OTCKakmBanu ot

doonbrn Hasag.
Pes3ynbraTbl 3KCNepMMEHTa HaCTONbKO
yanesunmn Pesepdopaa, YTO OH BOCKITUKHYI.
«...HenpaBgonogobHO TakK Xe, Kak ecrin Obl
Bbl BbICTpenunu 15-pyHTOBbLIM CHapsA0oM B
nannupocHyo bymary, a cHapsig OTCKOYUN Obl
obpaTHO...»




s 1IN To, YTO HeKkoTopble anbga-4yacTuLbl
' OTCKaKmBanu ot oonbrn Hasaa,
npoTmBope4vnno mogenun TomcoHa.

13BECTHO, YTO anb@a-4acTuubl UMEIOT MOMOXUTENBHbLIN
3apsaa. Ecnu HekoTopble U3 HUX OTTanNKMBAaKTCA (POSbron,
3HaAYUT NOSIOXUTENbLHLIN 3apAn ecTb U B aToMax doonbrmn! Ho
NOCKONbKY 6orbLuast 4YacTb anbda-4acTul nponeTaeT Yyepes
doonbry, NOYTU He OTKITOHAACH, 3HAYUT 3TOT NONOXUTENBHbLIN
3apsa4 3aHUMMaeT NULb Manyto YacTb Kaxagoro atoma. Ee
Ha3Bann aTOMHbIM A0POM. ST
Pesepdopg onpeaenun npudnmanTenbHbie
pa3Mepbl a4pa: OKoro 10-15 m. 370
npumepHo B 10 000 pa3 meHbLUe camMoro
aTtoma.




floepHan (nnaHeTapHas) mogenb atoma
Pe3epdopna

*ATOM MMEET B LieHTpe A4p0, pasmepsbl
KOTOPOro BO MHOMO pa3 MeHblLe pa3MepoB
camoro atoma.
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[ToyTM BCA Macca aToMa CKOHLEHTpUpOBaHa
B €ro sjpe.

e CyMMapHbIN OoTpuuaTenbHbIU 3apag BCeX
9MEKTPOHOB paBeH MONMOXUTENBHOMY
3apagy aopa M KOMMNeHCUpYeT ero.




ObbacHeHne pe3ynbTaToB OnbiTa Pesepdopaa Ha
OCHOBe sepHON Moaenn atoma.

*Tak Kak 6onbLUYy YacTb aToMa
COCTaBISAET NyCcToTa, ObICTPbIE anbda-
4YacTuubl MOTyT NOYTM CBOOOAHO

MPOHNKHYTb Yepe3 3Ha4YnTEllbHbIE CJ10U
BeELLEeCTBaA.

°|_|pl/l CTOJIKHOBEHUAX C OoTAEJIbHbIMIA
ANIEKTPOHaAMH aJ'IbC*)bI-‘-IaCTVILI,bI
NUCMNbITbIBAKOT OTKITOHEHUA HAa OYEHDb

Marlsible YITlbl, TaK KaK MacCCa 3J1IEKTPOHA
Marlia.

Korga anbda-4yactuya nponetaeTt BONM3KM aapa atoma, oHa
NCNbITbIBAET AENCTBME INEKTPUYECKOro Nons aapa u
OTKNOHSIETCS Ha BonbLuMe Yrhbl.



Bbl HUKOrga He gymarnm, 4To MOXET ObITb
«KOCMOC BHYTPU Hac»?

...d YerioBek B OCHOBHOM COCTOUT U3 I'IyCTOTbI?

Bot cTpoku pycckoro noarta B.A.bprocosa:

BbITb MOXET, 3TN 3NEKTPOHbI —
Mwupbl, roe NaTb MaTepPUKoB,
IckyccTBa, 3HaHbs, BOUHbI, TPOHbI
1 namatb copoka BEKOB.
Ewe, 6bITb MOXET, KaXkabll aTOM —
BceneHHas, rae cTo nnaHer,

Tam Bce, 4YTO 34echb, B 06beMe cxaToM,

Ho Takxe To, Yero 3aechb HerT... -




0 56
e OTBETUTL NUCbMEHHO Ha BOMPOCHI K
naparpaaqy.




Uero He cymen obbacHUTL Pe3sepdopa

Pe3epdopa gokasan, YTo 3fIEKTPOHbI
obpallaroTca BOKpYr ssiapa no
KpyroBbiM opbutam.

Ho no 3akoHam Knaccuyeckou
don3nKn, yCKOPEHHO OBMXYLLNNCA
9JIEKTPOH OOSMKEH NOCTOAHHO
n3ny4vyatb 3MEKTPOMArHUTHbIE BOJSHbI.

I/I3nyqas=| BOJIHbI, SJTIEKTPOHbLI OAOJTKHbI TEPATb IHEPIUIO, a
3HA4YNUT, N CKOPOCTb, NOCTENEHHO I'Ipl/I6J'IVI)KaF|Cb KAOPY W,
B KOHL,€ KOHLOB, YNacTb Ha HErlOo. npl/l 9TOM aTOM
AOJTDKEH NpeKpaTnTb CBOE CyLLleCTBOBaHNME.

OfgHako, peanbHO Takoro He NMPOUCXOAMUT.




Bbixoa U3 cosgasLueroca NnpoTuBopeuna Mexay
TEOPETUYECKMMN pacHETAMU N NMPaKTUKON Dbl
HangeH B 1913r. [latckum onsnkom Hunbcom
Bopom.

OH cdopmynumpoBan 2 nocryrnara, CTaBLux
OCHOBOW NepBOW KBAHTOBOW TEOPUN CTPOEHUA
aToma:

1. ONEeKTPOHbI B aTOME& MOTyT HaXOAUTbLCA TONbKO
Ha onpeaeneHHbiXx opbuTtax, Ha3biBaeMbIX
cTauuoHapHbiMK. Ha cTaumoHapHbIX opouTax
SNEKTPOHbI HE U3My4aloT.

Kaykgomy cTaLuoHapHOMY COCTOSIHUIO
COOTBETCTBYET ornpeaeneHHas aHeprus E




Hunbc bop
(1885 — 1962 )

Hunec bop - gaTcknn uUsuk.

Cos3gan Teoputo aTtoMma, B OCHOBY KOTOPOU
nernu nnaHeTapHasi Modesrib aToMa 1 KBaHTOBbIE MOCTYaThl.

e OOWH N3 co3partenen KBaHTOBON MEXaHUKMW.

o B 1922r. bop ctan naypeatom Hobenesckon npemun.

o B KoneHrareHe H.bop cosgan 6onbLiyto
MHTEPHaLUWOHAaINbHYH KONy PU3MKOB U MHOro caenan ans
Pa3BUTUS COTPYOHMYECTBaA Mexay dunsmnkamm BCEro mmpa.

o bop akTuBHO y4yacTBOBan B 6opbbe NMPOTUB aTOMHOWU Yrpo3bl

4ernoBEYEeCTBY.




ONEKTPOH MOXET NepexognTb ¢ OOAHON CTaLMOHAPHOW
opbuUTLI Ha OpYryto.

[Tpn nepexone N3 ctaymMoHapHOro COCTOSIHUA C DonbLUEN
9HEeprmemn B COCTOAHNE C MEHbLLEN SHEPTNEN, SNEKTPOH
N3ny4aeT KBaHT 3HEPruu.

OHeprma n3nyyYyeHHoro gooToHa paBHa pPa3HOCTU 3Heprum
9TUX CTaUMOHAPHbIX COCTOSHUM:

HaoboporT, npu nepexoae n3 COCTOSAHUA C MEHbLLEW
9HEPrnen B COCTOSAHME C BOSbLUEN IHEPTNEN
NPONCXOANT NOrMOLEHNE CBETA aTOMOM.



nenb aTomMma Bogopoga no bopy.

o CBowu noctynatbl bop npumeHnn ansa NoCTPoOeEHUS
Teopun NPoCTeEULLEN aTOMHON CUCTEMbI — aToMa
BOOoOpOaa.

o Vlcnonb3ysa co3gaHHOE MM NpaBUIo KBaHTOBaHUA, bop
onpegenun paguyc atoma Bogopoaa 1 aHepruu
CTaLMOHAPHbIX COCTOAHUN aToMa.

e OTO NO3BOMUMNO BbIYUCINTb YacTOTbl N3rtyHaeMbiX U
nornowaemMbiX aTOMOM 3JIEKTPOMAarHNTHbIX BOJIH.



*Bce yacTtoTbl M3ny4yeHnn atoma Bogopoaa CoOCTaBnarT paa
cepun, Kaxgasa n3 KoTopbix obpasyeTtcsd rnpu nepexonax
aTomMa B O[IHO U3 SHEPreTUYECKNX COCTOSIHUIN CO BCEX
BEPXHUX SHEPTETUYECKUX COCTOSAHUN (T.€. N3 COCTOSAHUN C
bonbLuen aHepruen).

[lepexonbl B nepBoe BO30YyXAEHHOE COCTOsIHME (Ha BTOPOM
9HEpPreTnYeCcKN ypoBeHb) 00pasyoT cepuro banbmepa.

E, aB
E;
= 2
Ha pucyHke
9TK nepexoabl
n3obpaxkeHbl
cTpenkamu.




o [lornoweHne ceeta — npouecc, obpaTHbIN
N3NYy4YeHUto.

o ATOM, N3ny4yaad CBeT, nepexoanT mn3
HU3LWWNX SHEPIETUNHECKNX COCTOSAHUN B
BbiCLLUUE.

e [lpn 3TOM OH NoOrnowaeTt n3ny4eHnsa Tou
XK€ caMOMn YacTOThbl, KOTOPYHO U3NYyYaer,
nepexoasi U3 BbICLUNX 3HEPreTUYeCcKnx
COCTOSIHUWA B HU3LLMeE.

Ha pucyHke ctpenkamum
n3obpaxkeHbl Nnepexoabl
aToma, Npu KOTOPbIX
nponcxoaunT
norrowjeHne ceeTa

E, 3B |
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@% TpyaHocTM Teopun bopa

e Teopus Bopa He Obina nornyeckn NnocnegoBaTeNbLHOMN.

C ogHOM CTOPOHBI MPpU NOCTPOEHNN TEOPUN aToMa
NCMNOSIb30BaNNUCh 3aKOHbI MEeXaHUKN U
aneKkTpoaAnHaMMuKKU, a C opyrouv — BBOQUIMUCH
KBAHTOBbIE MOCTYNaTbl, HUKaK He CBA3aHHble C
Kflaccu4eckon MexaHUKOU U 3nekKTpognHaMUKoN.

e Ha ee ocHOBe He yaanocb NOCTPOUTL KONMUYECTBEHHYIO
Teoputo bonee CroXHbIX aToOMoB (renma u ap.)



e Teopua bopa — 31O nepsas
KBaHTOBAasl TEOPUSA CTPOEHUSA aTC
KOTopagd nocnyXuna To4KOM K
NOABNEHUIO HOBbIX PU3NYECKUX
TEOopUnN, COCTaBMNAOLLMNX
COBPEMEHHYI0 KBAHTOBYH QOU3UK

B HacToswee BpeMs C MOMOLbLIO
KBAaHTOBOW Me€XaHUKN MOXXHO
OTBETUTb Ha NOON BONpoOC,
OTHOCSHLMNCA K CTPOEHUIO aToOMa U
ero 35IeKTPOHHbIX 00OsI0YEK.
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[lomaluHee 3agaHue:
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