CTtpoenne aToMHOTO s1/Ipa

[IpoToH — cTabuibHast dJIEMEHTapHas 4acTUIA, PO aTOMa BOJIOPO/Ia.
Hewtpon — anmemeHTapHast 4acTuila, HE UMEIOIIAs 3apsa.
[IpoTonHo-HeWTpoHHAs Moielb sjipa ['eiizenOepra-MBaneHko: siapo
A1000T0 aTOMa COCTOUT U3 MOJOKUTEIIBbHO-3aPSIAKEHHBIX POTOHOB U
BJIEKTPOHEUTPATIbHBIX HEUTPOHOB.

MaccoBoe 4nciio — cymMMa 4urciia IPOTOHOB 7. ¥ Yrcyia HEMTPOHOB N B
Ape.

Hyk10HBI — TPOTOHBI 1 HEUTPOHBI B COCTABE ATOMHOTO A/pa.
N30T01BI — Pa3HOBUIHOCTH JAHHOTO XMMUYECKOTO JIEMEHTA,
pa3IMYaroIIUECs 110 MAaCCE aTOMHBIX SIAEP, T. €. YUCIOM HEUTPOHOB.
SlmepHbIe CUITBI — 3TO CHJIBI PUTSKEHUSI MEKIY HYKJIOHAMU B SIJIpE.
HedekT macc — pa3HOCTh MAacC HYKJIOHOB, COCTaBJISIFOIIUX SITIPO, U
MACCHI fiJIpa

Teopernyeckud MaTepuaJl Al CAMOCTOATEJILHOIO U3YYEeHUS

B 1919 roay Pe3epdopa oTKpbLI IPOTOH TIpU OOMOApAUPOBKE SApa
aToMa a30Ta O-4aCTUIAMMU.

BN+ 3He— 0+ 1H

DT0 ObUIa IIepBas SAEpHas peakiys, NPOBEAEHHAS YETOBEKOM.
[IpeBpameHrne OJHUX aTOMHBIX JIEP B APYrUe IIPU B3aUMOACHCTBUU
UX C JIEMEHTAPHBIMU YaCTUL[AMH WIIA IPYT C IPYTOM HAa3bIBAKOT
SIICPHOU PEAKITUEH.

[IpoToH — cTaOuibHAs 3JIEMEHTapHAs YaCTULA, AP0 aTOMa BOJIOPO/IA.
CBoONCTBA NPOTOHA:

gy = 16-10717Kn

m, = 1,672631 - 1077 kr

1P WM 1H — CUMBOJI IIPOTOHA.

Helitpon 0bu1 oTKpHIT B 1932 1. JI. UenBukoM mmpu 00Iy4eHUH
Oepwiust o-yactuuamu. HEHTpoH - aiemMeHTapHas yacTuiia, He
uMmeronias 3apsana. CBOOOIHbIA HEUTPOH, KOTOPBIA HAXOAUTCS BHE
aTOMHOTO siApa, »KUBET 15 MunyT. [IoTOM OH MpeBpalaercs B NpOTOH,
UCITyCKasl JIEKTPOH U HEUTPUHO — 0€3MaCCOBYIO HEUTPAIIbHYIO
YacTULLY.

'[l:,n—r ip + _Ee + gv

CBolCcTBa HEUTPOHA:

o" — CUMBOJI HEHTPOHA

gn, =10

m, = 1,6749286 - 10~ 7kr

B 1932 rony coBerckuit puzuk . JI. IBaHeHko 1 HeMeKUil (hu3uk
B. I'elizenOepr BBIABUHYIU TUIIOTE3Y O MPOTOHHO-HEUTPOHHOM
cTpoenuu siapa. CrpaBellTuBOCTh 3TOM THIOTE3bI ObLIa JOKa3aHa
AKCIIEpUMEHTaIbHO. COrJacHO 3TOW MOJIEIHU SIAPA COCTOST U3



IIPOTOHOB U HEUTPOHOB. Tak Kak aToM HE UMEET 3apsAaa, T.c.
AIEKTPUYECKU HEUTPAJICH, YACIIO IIPOTOHOB B SIAPE PABHO YUCITY
AIIEKTPOHOB B aTOMHOM 000JI0UKE. 3HAYUT, YUCIIO IPOTOHOB B SIIpE
PaBHO MOPSAAKOBOMY HOMEPY XUMHUUYECKOT0 JIEMEHTA Z B
nepruoauueckon tadauie Menaeneena.
CyMMy 4nciia TpOTOHOB Z M Yuciia HEUTPOHOB N B siipe HA3bIBAIOT
MacCOBBIM YHCIIOM U 0003Ha4Yat0T OyKBOM A

A=Z+N
SInepHbI€ 4YaCTUIIBI — TPOTOHBI U HEUTPOHBI — HA3BIBAIOT HYKJIOHAMM.
Panuyc simpa naxoaurcs no Ggopmyiie:
r& 1,3-10%° VA
M30T01BI — pa3HOBUIHOCTH JAHHOTO XMMHUYECKOTO AJIEMEHTA,
pa3IMYarOINECs [0 MACCE ATOMHBIX SJIEP, T. €. YUCIOM HEUTPOHOB.
Y CTONYMBOCTD SIACP 3aBUCUT OT OTHOIIICHHUS YUCJIa HEUTPOHOB K
YUCITy IPOTOHOB.
SAnepHble CUIIBI — 3TO CUJIBI IPUTSKEHUS MEXK]1y HYKJIOHAMU B sIpE.
DTO caMbIe MOIITHBIC CUJIBI B IPUPOJIC, UX CIIE HA3BIBAIOT «OOraThIPh
C KOPOTKUMU pykaBaMu». OHU OTHOCSITCSI K CUIIbHBIM
B3aMMOJENCTBUSIM.
CBOMCTBA SIAECPHBIX CHUIT:
1) 3TO CUJIBI IPUTSKEHUS,
2) mpumepHo B 100 pa3 0oJibIlie KyJOHOBCKUX CHUJI;
3) 3apsiioBasi HE3aBUCUMOCTb;
4) KOpOTKOJECUCTBYIOIIUE, TPOSBIISIIOTCS HA PACCTOSAHUAX TTopsiaka 10-
121013 CM;
5) B3aMMOJEHUCTBYIOT C KOHEYHBIM YHCJIOM HYKJIOHOB.
Macca 1100010 aTOMHOTO si/ipa BCErJa MEHbIIIE, YEM Macca
COCTABJISAIOIINX €r0 YaCTHII:
My <Zmy + Nm,
HedekT macc - pa3HOCTh MAacC HYKJIOHOB, COCTABJISIOIIUX PO, U
MACCHI s1]Ipa:
AM = Zm, + Nm, — M,
DHeprus CBsI3U — 3TO MUHUMAaJIbHASI SHEPTUS, HEOOX0AUMast JJis
MTOJIHOTO PAaCIICTUICHUS S/Ipa HA OTAEIbHBIC YACTUIBI:
AE.. = AMc? = (Zm, + Nm, — M.)c?
VY ienbHast 3HEPTUsl CBSI3U — ATO TIOJIHASI SHEPTHUSI CBSI3M S]Ipa,
JIeJICHHAs Ha YHCJIO HYKJIOHOB:

Ep= AE /A
DTO UHTEPECHO. ..
Mononoit ¢puszuk DpHecT Pezepdop okoo cra JieT Hazaa pazoopacs
B SIBJICHUW MOHHU3AIIMU Ta30B TOJBKO YTO OTKPBITHIMU
pPaIMOaKTUBHBIMU BEIlIECTBAaMHU. B CBOMX OMBITaxX B pOJIH



AIEKTPOCKOIIA, OBICTPO pa3psKaBIIErOCs MPU MOHU3AIMY BO3/1yXa, OH
UCIIOJIB30BAlI ... IIEJTKOBYIO KUCTOUKY. Pezepdopa npuBoau e€ B
pabouee COCTOsSIHUE, MOTJIAKUBAS €€ OCHOBAHUS «TEILTBIM CYXUM
KHCETOMY JiIsl Tabaka. BOT 3TO ypoBeHb KCIEpUMEHTAIbHON
TE€XHUKHU BCETO JIUIIb BEKOBOM JJABHOCTH!

AnXUMUKaM He yIaJIoCh MPeoOpa3oBaTh sjipa aTOMOB, T.€. U3 OJHOTO
XUMHUYECKOI0 3JIEMEHTA IMOJYYUTh APYTrOM, IOTOMY YTO SHEPIHUs
CBSI3M B siJIpax (B pacuere Ha OJIHY YaCTUILY ), IPUMEPHO B MUJUIMOH
pa3 (!) npeBbIlIaeT XUMUYECKYIO SHEPTUIO CBA3U aTOMOB MEKTY
cOOOH.

B 1915 rony amepuxanckuit pu3uk YmibsiM XapKUHO NEPBLIM CAeall
PEANOI0KEHUE, YTO YCTOMYMBOCTh ATOMHBIX sIZIEp 00ECIIeYnBaEeTCs
sHeprueit cBsa3u. OH Takke NEPBLIM BBEN MOHATHUE «ISDEKT MacCy».
AHTIUNCKUN k€ yueHbIM DprHCUC ACTOH CKOHCTPYHMPOBAJ Macc-
criektporpad. Ha Hém oH caenan Touneimue n3mepenus. M B 1927
rojy MOCTPOMJI KPUBYHO, KOTOpask ONMKCHIBAET SHEPTHIO CBA3U. bosee
YCTOMYUBBI K pacray ¥ UMEIOT OOIbIINE 3HAYCHUSI SHEPTUU CBSI3U
Apa aTOMOB, KOTOPBIE COJIEPKAT OIPEICIICHHBIE, TAK HA3bIBAEMBIC
Maru4eckue, 4ucia IpoTOHOB U HEUTpoHOB. B noaMockoBHoOM J[yOHe
ObLI moJiyyeH 114-i XMuMHUYECKU 2JIEMEHT MPU MOMCKaX TaKUX
CTaOMIIBHBIX sJIEP.

IIpuMmepsl 1 pa3dop pemieHust 3aJaHUI

1. 3anosHuTE TPOMYCKH B TAOJIUIIE:

o Yucino [Hucio
XUMUUYECKUH DJIEMEHT N MaccoBoe 4uciio
IIPOTOHOBHEUTPOHOB
Menb 35 64
bop 5 11
[mak 30 35
Pemienue:

Mens: N =35, A=64,Z=A—-N,Z=64-35=29;
bop:Z=5A=11,N=A-2Z,N=11-5=6;

Huuk: Z=30,N=35 A=2Z+N, A=30+35=065.

OTtBeT: Menb: Z =29; 60op: N = 6; uHK: A = 65.

JomamHee 3axanue: nmaparpad 78, 3agaua Ne2

2. CoequHNUTE ONAPHO AJIEMEHTHI IByX MHOKECTB:

3apsi1 4YaCTHUIIBL:

1) 3apsin mpoToHa; 2) 3apsja HEUTpOHa; 3) 3apsi]1 AIEKTPOHA.
Bemnuuna 3apsnpa:

1)0; 2)1,6-10*Kn; 3)2-10*Km;  4)-1,6- 10" K.
IIpaBUIbHBIN BaApUAHT:



