


CtpoeHue atom

KOHKpeTHble npeacTaBrieHnst O CTPOEHUM aTOMa pasBMBanuUCb MO Mepe HakKomnmneHnsa pusmkon
ghakToB O cBOMCTBax BellecTBa. OTKPbLIIM ANEKTPOH, n3Mepunu ero maccy. Meicnb 06 3n1eKkTpOHHOM
CTPOEHUM aToMa, BrnepBble BbickazaHHyo B. Bebepom B 1896 r., passun X. JlopeHu. IMeHHO OH co3gan
SNEKTPOHHYIO TEOPUIO:
3/1eKMPOHbLI 8X005IM 8 cOCMae amoma.

Onupadcb Ha atm oTkpbiTusa, k. TomcoH B 1898 r. [lNpeaonoxun mogenb atoma B Buae
NOMOXWTENbHO 3apsbkeHHoro wapa pagumycom 10079 M, B KOTOpOM nnaBalT  3MEKTPOHbI,
HenTpanuayLme NonoXunTenbHbIn 3apag (puc. 1)
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Puc. 1



Ka mogenu artoma TomcoHa 6blsla  OcCyllecTBreHa
. Pesepdopaom (puc. 2)

OrblT PESEP®POPOA

paccesHHbIe
o - YacTuub!

mpwm": MBHbINA 3onoras NommHecumpylowmin  Mukpockon @OTOrPacd MM NMIOMUHECUMPYIOLLSIO
donera 3KkpaH aKpaHa Npm OTCYTCTEBUMU 30N0TOM

chonNLrv B NOTOKE o - YacTuy

“ Npv ee BHecCeHUWM B NOTOK
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CXEMA B3AVMMOOAENCTBNA OL - HACTWL C SPOM

Kapknas scnbillKa Bbi3LIBAETCA
yAapom ot - HacTuubl 06 akpaH



[Mponyckasa ny4yok Arnbga- 4YacTuy 4epe3 TOHKYH

3onotyto donbry, 3. Pesepdopa obHapyxun, 4To
Kakas-mo 4Yacmb Yacmuy OMmKIIOHsSemcsi Ha
00B0J/IbHO  3Ha4umesibHbIU Y2051 OmM  C80€20
rnepeoHa4asilbHo20 HaripaesieHus, a Hebonbluas
yacTb — OTpaxaetrcs oT gonbrn. Ho cornacHo
mMogenu artoma ToMcoOHa, 4YacTuubl  MOMK
OTKMOHATLCSA TONMbLKO Ha yrrbl okosno 2° (puc.3)

Pesepdopa nokasan, Yto Mmoaenb TOMCOHa HaxoauTcs

Pe3epdo

1)

2)

3)

B npotmBopeymn ¢ ero onbitTamn. O6o6was
pe3ynsTaTtbl CBOMX OMbITOB.

npennoxumi AnepHyro

MoAesib CTPpoeHnd aTomMma (QI/IC.4[

nnaaHeTapHyIo
Amom umeem si10po, pa3mepbl KOmMopoao Maribi 10
CPasHeHUIo ¢ pa3Mepamu camoz20 amoma (puc. 5)

B ﬂdpe CKOHUeHmpupoeaHa fro4ymu ecsd macca
amoma.

OmpuuamernbHbIll  3apsi0  6Cex  3/1eKMPOHO8
pacrpedernieH o ecemy obbeMmy amoma.
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OTKpbITHE HENTPOHA

Npea o cywecTtBoBaHMN TSXENOW HenTparbHOW YacTuubl Kasanacb Pesepdopay
HaCTOSIbKO NpUBIiEKaTENIbHOW, YTO OH HE3aMeaMUTENbHO NPEeanoXnIT rpyrnne CBOUX Y4EHUKOB
BO rnase ¢ [X. YeaBMKOM 3aHATLCS MOMCKOM Takon YacTULibl.

Uepes 12 net B 1932 r. YenBuk akcnepumMmeHTarnbHO UccrienoBarn usnydeHue,
BO3HUMKatoLee npu obnydyeHnn bepunnua? -yactuuamm, n obHapy>Xun, YTo 3TO U3NyYeHUe
npeactasnder cobon MNOTOK HeUTpanbHbIX 4YacTul, C MacCcoW, NPUMEPHO PpaBHOM Macce
npoToHa. Tak 6bin OTKPLIT HEMTPOH. Ha puc.6 npmBeneHa ynpolleHHasi cxema YCTaHOBKM

Ans obHapyXeHUsi HeUTPOHOB.
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HelTpoH — 310 anemMeHTapHas 4actuua.
OTO He NPOTOH -3MNeKTPoHHas napa, Kak nepeoHavansHo npeanonaran Pesepdopa.
Mo coBpeMeHHbIM M3MepeHusiM, Macca HenTpoHa mn = 1,67493-107%7 kr = 1,008665 a.e.m.

B aHepreTnyeckmnx egmHuLax macca HemTpoHa pasHa 939.56563 MaB.
Macca HenTpoHa NpubnMN3nTeNbHO Ha B 3NIEKTPOHHbLIE MacChl MPEBOCXOAMT Maccy NpoToHa.

[MpoTOH-HENTPOHHAA MoAaenb Aapa
Cpasy >xe nocrne OTKPbITUS HEUTpOHa POCCUUCKMA ydveHbln [. [1. VBaHEHKO MU HeMeukun puamnk
B. leiseHGepr BblOBUMHYNM rMnotedy o MPOTOHHO-HEUTPOHHOM CTPOEHUM aTOMHbIX A4ep,

KOTOpasi NOMHOCTBIO NoATBEPANUIIACch NocneayLWmnMm ncernegoBaHmsimm (puc. 7)

[T0 COBpPEMEHHbLIM U3MEPEHUAM, MOMNOXUTENbHBLIN  3apsg NPOTOHA B TOYHOCTU  paBeH
anemeHTapHomy 3apsay e = 1,60217733-10-19 Kn,

TO €CTb paBeH Mo MOAynt OTpuLaTernbHOMY 3apsy anekTpoHa. B HacTosiwee BpemMs paBeHCTBO

3apsO0B MPOTOHA U ANEeKTpoHa NpoBepeHo ¢ ToyHocTbio 10722, Takoe coBnageHue 3apsaoB [BYX

HEMNOXOXMX APYr Ha Apyra 4acTul Bbi3blBaeT yaAMBIIEHME M OCTaeTCsd O4HOM U3 pyHAaMeHTarbHbIX

3aragjok COBpeMEHHOW (PU3NKMN.

Macca npoToHa, N0 COBPEMEHHbLIM U3MeEPEHNAM, paBHa mp = 1,67262-10-27 Kr.

[1POTOHbI N HEUTPOHLI B A4pe
NMPUHATO Ha3bliBaTb HYKITOHAaMMW.

MNo

Y]
’1

o
Puc. 7 Yap



Apnpo atoma cocTouT n3 HYKJIIOHOB,
KOTOpble NoapasaensoTcs Ha NPOTOHbLI U HEUTPOHbI.
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CumMmBonunyeckoe o60o3Ha4yeHne aapa atoma A

X

A - YNCNO HYKNOHOB, T.€. NPOTOHOB +
HEeUTPOHOB (MM aToMHasi macca)

Z - 4yacno NpoTOHOB (PaBHO YMCHY 3NEKTPOHOB)
N - yncno HelTpoOHOB (MNN aTOMHBLIN HOMEP)

N=A-Z



Ona Toro, 4TOoOblI aTOMHbIe AApa Obinun yCTOﬁqMBbIMM, MPOTOHbLI U HeﬁTpOHbl AOJIXKHbI
vyAepxuBatbCsA BHYTPpU sdaep OrpomMHbiMun cuinamMmum, BO MHOro pas3 npeBsocxogdalinMmun CuUbl
KYJIOHOBCKOIro otraJyiknBaHusi NpoToOHOB. Cunbil, vyaepxuBarwlwine HYKInoHbl B AAape, Ha3biBarOTCSA

aaepHbiMuy ( puc.8)

OcobeHHOCTUN SAEPHbIX CU:
1. SdepHbie cunbi npumepHo 8 100 pa3 npeeocxodsim asieKmpocmamuyeckue cusbl U Ha 8ecsimku

nopsiOKkoe rnpeeocxoosim cuJsibl 2pasumayuoHHO20 e3aumodelicmeusi HyYK/IOHOG.
2. BaxHol ocobeHHOCMbIO sIOEPHbLIX Ccusl siesisemcsi UX Kopomkodelicmeyrowull xapakmep.
Sl0epHbie cusibl 3aMemHO rposiesISIFOMCS, Kak noka3asu onbimbl Pe3zepghop0da no paccesiHuro
a-4yacmuu, JJUWb Ha paccmosiHUsix nopsidka pasmepos sidpa (107%-10-"° m). AnepHble cunbl 04eHb
ObICTPO cnagatoT ¢ pacctosHneM. Paguyc nx gencreunsa nopsigka 0,000 000 000 000 001 meTpa.
Ona 3ToM cBepxmanon ANWHbI, XapakTepusylllen pa3Mmepbl aTOMHbIX fgep, BBenu
cneuymnanbHoe o603HaYeHne ®M (B YeCcTb UTanbsiHCKoro ¢pusmka 3. Pepmu, 1901-1954)
Bce sgpa umerot pasmepbl HECKONbKUX DepMu.
Paguyc sgepHbIX CUN paBeH pa3Mepy HYKIOHa, MO3TOMY siipa — KOHLUEHTpPauMsa U OYeHb NIIOTHOM
MaTtepun. BoaMoxXHO, caMO NSIOTHOWN B 3€eMHbIX YCIIOBUSIX.
ApepHble CUnbl - CUNbHbIE B3aUMOLENCTBUS.
Ha 6onbwux paccmosiHusix nposiesisiemcsi delicmeue cpasHUMEsSIbHO MeAJieHHO YObliBaKoLWMX

KYJIOHOBCKUX CUIJI.
Ha ocHoBaHWM OMbITHbIX AAHHbLIX MOXHO 3aKM4YUTb, 4TO NMPOTOHbI U HeIZTpOHbI B A4pe Beayrt cebs

OAVHAKOBO B OTHOLUEHUWN CUSIbHOIMO B3aMMOOEWCTBUA, T. €. AO0epPHbleé CUuribl He 3aBUCAT OT
HaJIndnAa U OTCyTCTBUA Y HaCTUL INIEKTPUYEeCKOoro 3apsaa.

ANEPHbIE CUINbI
- CUNbl NPUTSXKEHWUS;
- AeNCTBYIOT MeXAY BCeMU HYKIIOHaMu B siape;

- KOpOTKOAENCTBYOLME.
Puc.8




3HAELIb JIN Tbl ?

B cepeanHe XX Beka Teopusa sigpa npeackasana cywecTBoOBaHUEe CTabUNbHbIX 31IEMEHTOB

C NopsiAKOBbLIMM HOMepamMu Z=110-114

B Ly6He 6bin nonyyeH 114-0 anemeHm ¢ amomMHoU maccou A = 289, komopsblil "xun" ece2o
30 cekyHO,

4mo HegeposiIMHO 00120 OJ1s amoMa ¢ SS0pOM maKoz20 pasMepa.

CerogHs TeopeTUKU yxxe o06CyXaaroT CBOMCTBA CBepXTAXenbIx saep maccoun 300 u gaxe 500.




ATOMbI C 0OAMHAKOBbLIMW aTOMHbIMU HOMepaMu Ha3sbiBatoT USOTOMAMM: B Tabnnue MeHngeneesa
OHW pPacrnonoXeHbl B 04HOWN KNeTo4vke (No-rpevyeckn «M30C» - PpaBHbIN, «TOMOC» — MeCTo (puc. 9).

XnMmyeckme CBOMCTBA M30TOMOB MOYTU TOXAECTBEHHbI.
Ecnn anemeHTOB BCcero B npupoge - okosio 100, To nsotonos - 6onee 2000.
MHoOrne n3 HUX HeyCTOM4YMBbI, TO €CTb PagVOaKTMBHbI, U pacnagatTcd, Ucnyckas pasnuyHble BUabl

N3NyYEeHUN.
M3oTonbl 0gHOro 1 TOro e arnemMeHTa No CoCTaBy OTIMYAKTCS NULb KONMYECTBOM HENTPOHOB B A4 pe€.
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NPOTUI nenTepuin TPUTUIA

Puc. 9



CKonbKo HYKJTOHOB, NPOTOHOB U HGVITPOHOB cCoAepPXUTCHA B Aapax
cneayrowmnx 3yieMeHTOB:.

23
. Na

A=23 N=23-11=12 Z=11
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11Na

A=21 N=21-11=9 Z=11

BQ
A=9 N=9-4=5 Z=4

. 16 7 12 14 19 27 235 207
CamocTosATenbLHo: 8O 3L| 6C N 9F 13AI 92U 82Pb
2. Uem oTnnyaroTcsa cnegyrowme aneMeHTbl:

17 16 235 239
8O U 80 92U n 92U







