Pa3sgumue npedcmasneHuu
0
CMPOEHUU amoma

Cepreena Jl. O.
[TpodbeccroHanbHbIN nuuen Ne 21
[. [eoprneBck



Kak pa3BnBanochb y4yeHue o
CTPOEHUN aToOMa?

CTtpoeHue atoma k. [x. TomcoHa
OnbIT Pesepdopaa

[TnaHeTapHaa mogenb Pesepdopaa
KBaHTOBbLIE nocTynaTbl bopa



ATOM MO TEOPUN APEBHUX YYEHbIX

CnoBO «aTOM» MO - FTPeYeCKM
O3Ha4vaeT HeaeNMMMbIMN.
IpeBHerpe4yeckme yyeHble
cynTanu atoMbl HeAeNMMMbIMU
yacTuuyamu, cBoeoobpasHbIMMU
KUPNMUYUKaAMN N3 KOTOPbIX
NOCTPOEHbI BCe Teria NpupoAabl.



ATOM — CnoXXHasg YyacTtuua

OtkpeiTusa koHIa XIX, Havyana XX Beka.
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JI>x. TomcoH, A.I.CroneroB 1889 S
1889-1900 1. —
1897 . — mpupona I. — SIBJICHUE e
KaTOJAHBIX JIyUei doTordhdekra PHPOA -
A.bekkepens. M.,Cxiragosckas-Kropu

1896-1900r. — pagnOaKTUBHOCTh XUMHUYECKUX JIEMEHTOB.

OnekTpoH(e)  Hejirpon(n) POoToH(p)




lNMpeacraBneHne o HeAeNIMMOCTU aTOMa yTBepXXaanochb B
cdn3umke noutn Ao KkoHua 19 Beka. [lanboHeuwee pasButTme
13K B KOpHE N3MEHUIo 3TO npeacTaBrieHne. N3yvyeHue
3NIeKTPOMAarHUTHbIX ABNeHUN B KOHUe 19 — Ha4yane 20 Beka
nokKasario, YTO aTOMbI BellecTBa NpeAcTaBnAOT CIIOXHble
00pa3oBaHUA: OHMN COCTOAT U3 YacTUL, ABNAIOWMNXCA
HOCUTENAMMN NOSIOXKUTENBLHOro U oTpuLaTesibHOro
anektpuyecTBa. U3 atoma BelwecTBa yaanochb BblAeNIUTb
CHavarna menb4auviine (aneMeHTapHble) oTpULaTenbHO
3apsi)KeHHble YaCTUL bl — INIeKTPOHbI. 3aTeM ObIfi OOHapPYKeHb
BXoAsiLue B COCTaB aToOMa 3fieMeHTapHbIe NMONIOXNUTESIbHO
3apsiKeHHble YacTUlbl — MPOTOHLI.

MNepen y4eHbIMM BO3HMKIIN BaXHeWLLne BONpPOChHI:

o« Kak noctpoeH atom?

e YTO npeacraBnAaoT cobomn otaenbHbIe YacTu
aToma?

o Kak oHU B3aMMHO pacnonoXxeHbi?



Teopun cTpoeHnsa atoma
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[naneTapHas MOZIEIb aTroMa J.
Pesepdopna 1911r.

KBaHTOBBIE
nocryiarel H. bopa




[1x.[bx. TomCcoH

AHrnuncknmn pusuk, 4yneH JIOHAOHCKOro KOporieBCKOro oowiecrsa.
Ero paboTtbl nocBsWeHbl U3YYEeHUK KaTOOHbLIX U PEHTreHOBCKUX
nyyen, aromHou ¢usuke. B 1897 roay, unccneays OTKIIOHEHMeE
KaToOHbIX Ffiy4e B MarHUTHOM WU 3fIEKTPUYECKUX MOMSAX, OTKPbIS
anektpoH. B 1903 roay npepnoxun oAaHYy M3 NepBbIX aTOMHbIX

Moaerneu




CTpoeHune atoma no
npeacraBneHnam TomMmcoHa

B 1903 r. TomCOH NpeanoXxun Mmoaenb aToMa, B KOTOPOU NMOSNOXUTENbHbIN
3apsa cuuTtancs pacnpegesrieHHbIM B HEKOTOPOM HebonbLuon obnacTtu

npocTpaHcTBa cchepruyeckon (popMbl, TOraa Kak aneKTpPoHbl BKpansieHbl B 3TOT
3apsap noaobHO U3My B NUpore.

Kaxabin ANIEKTPOH MOXeT coBepLlaTb KonebartenbHble ABUXEHUA OKOJI0O CBOEro
NONMOXeHUnsA paBHOBECUS.

MonoxutenbHbIN 3apag Wapa paBeH No0 MOAYI0 oTpUuaTeribHOMY 3apsaay
3M1eKTPOHOB.

MoaToMy aneKkTpuyeckui 3apsg atoma B LIeSIOM paBeH HyJIo.:




[lovuemy Mogenb ToMcoHa
Hy>kOanacb B NpoBepke?

Moaenb CTpoeHus atoma,
npeanoxeHHas TOMCOHOM, HyXadanacb
B 9KCMepUMEHTaNbHOW NPOBEPKE TakK
KaK ABNEeHUA pagmoakTUBHOCTMH,
doToadbdekTa HeENb3A ObINO
OOBbACHUTL, NPUMEHUB MOENb aToMa
TomcoHa. BaxxHo 6b1no npoBepuTs,
OENCTBUTENBHO NN MOMNOXUTENbHbIW
3apsag pacnpegeneH no Bcemy oobemy
atomMa C NOCTOAHHOMN MINOTHOCTbLIO.

[Moatomy B 1911 rogy OpHecT
Pesepdopa nposen psg onbITOB Mo
nccnegoBaHUo cocTaBa U CTPOEHMUSA
aToMOB




Cxema onbiTa Pesepdopaa

Herounux Castumonne Cnunmunasasounnige
Q-uncrier TAACTHEMN AKPARM

a)

Pue. 48

OcHoBHasa naesa onbita:

Y3Knin ny4yek a-4yactuu,
MUcnycKkaeMbIX pagnoakTUBHbIM
BeLLeCTBOM ,HanpaBnAsicCA Ha
TOHKYHO 30510TYHO (ponbry, 3a
KOTOPOM NoMeLLancs 3KpaH,
CNMoCcOOHbLIN CBETUTLCA Nopa
yAapamu ObICTPbIX YacTul,.

Ecnun Ha a- nNyTN YaCTul HeT
HUKaKUX I1peI'IF|TCTBI/II7I, TO OHM
NagakloT Ha IKPaH Y3KUM NMYHKOM.

Ecnu Ha nx nyTm nomecTtuTb
TOHKYH 30510TYHO (pornbry, TO a-
yacTULbl pacceuBaroTCsl MO BCeM
HarnpaBfeHNsAM Ha pa3Hble YIMbl,
a HeKoTopble B pe3ynbrate
B3aumonencTeus ¢ ponbrou
ObinNn oTOpoOLEeHbI Ha3aa.



Yem XXe 00OBACHUTL paccesiHue a-4yacTtuu,
npyv NpoxoXxaeHn nMu BellecTsa?

HanpsxxeHHoCTb(E) cosgaBaemoro  sapom
SNfieKTpMYecKoro rnonsd, a 3HayuT, U cuna
OEUCTBUA Ha a-YacTuuy OO0BOSfIbHO ObICTPO
ybbIBaEeT C yBENNYEHNEM PACCTOAHUSA OT S4pa.
[ToaTOMy HanpasneHwe nosfsieTa YacTtuubl
CUIbHO MEHSETCH, eCnn 3Ta MNPOXoAUT OYEHb
BrIM3Ko K 94py.

[MockonbKy AOuameTp saapa  3HaYUTENbHO
MeHblle AnameTpa aToMa, To bonbluas 4acTb
M3 4Ymucna BCEX a-4acTul, NPOXoOUT CKBO3b
aTOM Ha TaKMxX pacCcTosiHUSAX OT siAapa rae cuna
OoTTalkuBaHMA co3gdaBaemMoro WM Nons
CAMIUKOM  Mana, 4Tobbl  CyLlECTBEHHO
N3MEHUTb HanpaBneHue OBWXEHUS a-4acTull.
N TONMbKO O4YeHb HEeMHOorve 4acTuubl
nponeTalT psaoM Cc S4poM, T. e. B obnactu
CUNbHOIO MOMs, U OTKIOHAITCA Ha bonbLune
Yrhbl.




Mopenb Pe3epgopaa

[lnaHeTapHasa moaenb artoma,
npeanoxeHHasa Pesepdopaom, -—
3TO NonbITKAa NPUMEHEHMNS
KIacCu4ecknx npeacraBrieHnn o
OBMXEHUN Ten K  g9BnNeHuam
aTOMHbIX MacLlTadboB. OTa NonbiTKa

oKasanachb HecoCcToATeNnbHOW.
Knaccnyeckmum atoMm HeyCTOWYMB.
ONEKTPOHHI, OBmxyLinecsd no

opbute C YCKOpPEHUEM, [OOSTKHbI
HeEn30EXHO ynacTb Ha  d4po,
pacTpaTMB BCHO  3HEPruro  Ha
N3ny4vyeHmne SNEKTPOMArHUTHbIX
BOSfH. BriepBble npo3By4ano, 4TO
3aKOHbI KITacCUYECKON MEXAaHMKN HEe
MOTyT OOBbACHUTL SIBNEHUS,
npoucxogsiime Ha aTOMHOM
YPOBHE.




Kak e ycTpoeH aTomM?

NMpoaHanuanpoBaB pe3ynkraTthl onbiToB, Pesepdopa B 1911 roay
npeaAnoXun crneayroLwyo Mogenb atoma:

ATOM COCTOMUT U3 NONOXNTESIbHO 3apPSXKEHHOro Apa, KOTopoe 3aHMMaeT
HUYTOXHO ManbIin 06bemMm aTtoma. Bokpyr siapa pacnosnoXeHbil
3/1eKTPOHbI.

Mozie1b aToMa BOXOpOAa AneKTPOHbI BpaLlaoTCcs BOKPYr
AApa Ha AOCTaTOYHO OonbLIMX
pacCcTOAHUAX OT Hero.
COBOKYNMHOCTb 3TUX 3IEKTPOHOB
Ha3bIBalOT 3NIEKTPOHHOM
00O0sI04KOMN.
. Taknm ob6pasom, ATom
npeacraBnsieTcA B BUAe
nsiaHeTHON CUCTEeMbI B
ManeHbKOM MmacwiTabe(noatomy
TaKyro MoAernb Ha3Banwu
niaaHemapHou)




Kak Hunbc bop nomor
Pe3epdopay?

e B 1913 roay aarckuun onank Hunoc ~
Bop pa3Bun Teopuo KBaHTOBbIX :
npeacTaBfieHUM O npoueccax B
npupoge. OH cchopmynupoBan B
BuAe nocTyfiatoB OCHOBHbIE
NMOJSIOXKeHNSA HOBOU TEOPUM,
KOTOpble Hanararivu HeKoTopble
orpaHu4yeHusi Ha gonyckKkaemble
KInaccu4yeckou (pnsankon gBMxeHuUs.

e Hunbc bop npumeHun ceou
nocTtynartbl Afif npocrenwuen
aTOMHOMN CUCTEeMbl — aTOMa
Boaopoaa.




[Touemy aToOMbI U3ny4yaroT?

e CornacHo noctynatam bopa
3NEeKTPOH MOXeT
HaXoAUTbCA Ha HECKOSbKNX
onpeneneHHbIX opouTax .
Kaxxpon opbute anekTpoHa
COOTBETCTBYeT
onpepnenieHHasa aHeprus.

o [lpu nepexope aneKkTpoHa c
onmxHeun opounTbLI Ha bonee
yAarieHHyr aToOMHas
cucTema nornowiaeTt KBaHT
3Heprum.

o [lpu nepexope c 6onee
yAareHHon opouTbl
3NIeKTPOHa Ha GNNXKHIOD
OpOUTY NO OTHOLLUEHUIO K
A0pyYy, aTOMHasa cucrtema
NU3riydaeT KBaHT 3Heprun.




Ha nopore KBAHTOBON MeXaHUKWU

BbibpaHHbIN HMnbcom bopom
NyTb NPUBEN K CO34aHUI0
CTPOMHOWU TEOPUN ABUMXKEHUSA
MUKpOYacCTUL, — KBAHTOBOW
MeXaHUKMN.
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