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OobLwme ceBeaeHus

B3aumozelicTeus. [[poToH U HEUTPOH 00IaAI0T
coOCTBEHHBIM MOMEHTOM KOJIMUECTBa JIBHKEeHUS (CITMHOM),

h h
PaBHBIM E = E U CBA3aHHBIM C HUM MarHuTHBIM MOMEHTOM.

EnuHCTBeHHBIH cTaOWIBHBIR aTOM, He COZleprKallliii
HEHTPOHOB B s/ipe — JIETKUH BOOPO (MPOTHIA).
KosnuecTBO MPOTOHOB B A[pe HA3bIBAETCS €T0
3apAA0BBIM UHCJIOM Z — 3TO YHCJIO PABHO IOPSAIKOBOMY
HOMEPY 3JIEMeHTa, K KOTOPOMY OTHOCHUTCS aTOM, B TaOJIHIe
(ITepuommueckoii cucreme smeMeHTOB) MeH/esieeBa.
KosnuecTBO MPOTOHOB B sApe ONpeesisieT CTPYKTYPY
3JIEKTPOHHOI 000JIOUKH HEHTPaAJIbHOTO aTOMAa U, TAKHM
00pa3oM, XUMHUUECKHe CBOMCTBAa COOTBETCTBYIOIIIETO
asieMeHTa. KosimuecTBO HEHTPOHOB B SI/ipe Ha3bIBaeTCS €T0
HU30TOIMHYEeCKUM uncyioM N. flapa ¢ olHHaKOBBIM YHCIIOM
IIPOTOHOB W Pa3HBIM UHCJIOM HEHTPOHOB Ha3hIBAIOTCS

Anmpo aToma KucI0poaa “30TONaMHu. fI71pa ¢ O/MHAKOBBIM UHCJIOM HEHTPOHOB, HO
ATOMHOe S/Ip0 — IieHTpaIbHas 4acTh aTOMa, B KOTOPOH Pas3HBIM YHCJIOM IPOTOHOB — HA3bIBAIOTCA H30TOHAMMU.

cocpeioToueHa OCHOBHas ero Macca (bosee 99,9 %). fAapo TepMuHBI M30TOI M H30TOH HCIIOJIb3YIOTCA TaKKe

3apsKeHO IMOJIOKUTEJIBHO, 3aps/ A/ipa onpenessieT IIPUMEHUTEJIPHO K aTOMaM, COZIeprKallluM yKa3aHHbI€ A/]pa, a

XUMHUUECKHUH 3JIEMeHT, K KOTOPOMY OTHOCAT aToM. Pazmepsbl TaKKe /LA XapaKTePUCTUKH HEXMMHAYECKAX

S7lep PasJIMYHbBIX aTOMOB COCTABJISIOT HECKOJIBKO Pa3HOBUIHOCTEH OJTHOTO XMMHUecKoro 31eMeHTa. [lotHOe

dbemTOMETpOB, UTO HOJIEE UEM B 10 THICAY Pa3 MeHbIIIe KOJINYeCTBO HYKJIOHOB B fI/ipe Ha3bIBaeTCA €ro MacCOBBIM

pasmepoB caMOro aToMa. yucsaoM A(A = N + Z) u npubIN3UTEIbHO PABHO CPeIHeH
ATOMHBI€ siZ[pa U3ydaer sizepHas Gpusuka. Macce aToMa, yka3aHHOH B Tabsuiie Menzaeneesa. Hyxinasr

C OAHHAKOBBIM MaCCOBBIM YHCJIOM, HO pa3HbIM IIPDOTOH-

ATtoMHOe AOPO COCTOUT U3 HYKJIOHOB — ITOJIOKHTEJIBHO o
HEUTPOHHBIM COCTaBOM IIDHHATO Ha3bIBaTb n306apaMn.

3apsyKeHHBIX IPOTOHOB ¥ HEUTPAIbHBIX HEHTPOHOB,
KOTOPBIE CBS3aHBI MKy COOOM IMPH ITOMOIIU CHIIBHOTO



NcTopuA

B 1911 roxy Pesepdop B cBoéM nokiazie «PaccesiHue a- U -Jydeli ¥ CTpoeHne aToMa» B puyiocopckoM o0IIecTBe
Manuecrepa 3asgBUII:

«PaccessHUE 3apsI?KEHHBIX YaCTUI] MOKET OBITh 0ObSICHEHO, €CJTH ITPEIIONIOKUTH TAKOH aTOM, KOTOPBIH COCTOUT U3
[IEHTPAJIBHOTO 3JIEKTPUYECKOTO 3aps/ia, COCPEAOTOUEHHOTO B TOUKE U OKPY>KEHHOT'O OTHOPOAHBIM chepUIECKUM
pacrpeeseHreM ITPOTHUBOIIOJIOKHOTO 2JIEKTPHUYECTBA PABHOM BeJIMUUHBI. [Ipy TakoM yCTpONCTBE aTOMa - U [3-4aCTHITHI,
KOTJ]a OHU ITPOXO/AT HAa OJIM3KOM PACCTOSTHUHU OT IIEHTPA aTOMA, UCIIBITHIBAIOT OOJIBIIIE OTKJIOHEHUSI, XOTSI BEPOATHOCTH
TAKOT'O OTKJIOHEHUS MaJia».

Takum obpazom Pezepdops OTKPHLIT aTOMHOE SIZIPO, C 3TOT0 MOMEHTa U BEIET HAUasIO si/iepHast pU3mKa, n3ydarorias
CTPOEHME U CBOUCTBA aTOMHBIX SIJIED.

[Tocsie oOHApPYKEHUA CTAOMIBHBIX U30TOIIOB 3JIEMEHTOB, SIZIPY CAMOT0 JIETKOTO aToMa ObLila OTBeZIeHA POJIb CTPYKTYPHOM
yacTuisl Beex aaep. C 1920 roza aapo aToMa Boiopo/ia UMeeT opUITUAIBHBIN TEPMUH — MPOTOH. [lociie mpomMeKyTOUHOMU
MIPOTOH-3JIEKTPOHHON TEOPUU CTPOEHUSA SIpa, UMeBIIIeN HeMaJIO ABHBIX HEIOCTATKOB, B IIEPBYIO OUepe/ib OHA
MIPOTUBOpEYJIa SKCIIEPUMEHTATILHBIM pe3yIbTaTaM U3MePEHUN CIIMHOB U MAaTrHUTHBIX MOMEHTOB S/IEP, B 1932 TOAY
Jxetimcom YenBUKOM ObLIa OTKPBITA HOBAS 3JIEKTPUUECKU HEUTpasibHAs YacTUIlA, HA3BaHHAS HEUTPOHOM. B TOM ke romy
VBaHEHKO U, HE3aBUCUMO, ['eiizeHOepT BBIIBUHYJIU TUIIOTE3Y O MIPOTOH-HEUTPOHHOU CTPYKTYpe fA/ipa. B nanpHeiieMm, ¢
Pa3BUTHEM s/IEPHON QUBUKU U €€ IPUJIOKEHUH, 3Ta TUIIOTe3a ObLIa ITOJTHOCTHIO ITOATBEPIK/IEHA.

Teopuu cTpoeHUs aTOMHOTO AApa

B Imponecce pa3BuUTHUA (I)I/ISI/IKI/I BbIZIBUTAJINCh PA3JIMYHBIE TUIIOTE3bI CTPOEHUA aTOMHOTI'O A/ipa; TEM HE MEHEE, KaXK/1ad U3
HHUX CIIOCOOHA OIMMCaTh JINIIb OIrpaHUY€HHYIO COBOKYITHOCTDb AAE€PHbIX CBOICTB. HeKOTOpre MOJ€EIN MOTYT BBAaUMOUCKJ/IIOYAaTb

APYT ApyTa.
HaunboJsiee n3BECTHBIMU SBJISIOTCSA CIIEIYIOIIHE:

+ KamenpHast MOzesIb AApa — MpeaiokeHa B 1936 roay Huiscom Bopom
* Ob6osroueuHast MOJIENb A/Ipa — MPeJIoKeHa B 30-X rogax XX Beka

* O6ob6méennasa mozaenb bopa — MorrenbcoHa

* KiracrepHas mozenb saipa

* Moesb HyKJIOHHBIX aCCOIHAIHM

* Onruueckas MozIeJIb aapa



AnepHo-dr3nyecKkme XxapakTEPUCTUKM

3apsI0BBIM UHCJIOM Z IIOJTHOCTBIO OIIPeesIseT s
xufirueckuii ayremeHt. [Tapoii urces Z u A (MaccoBoe 4KCIIO)
ITOJTHOCTBIO OmpeziesisieTcsa HykIu. MoKHO paccMOTPEeTh
HEKOTOpbIe AfiepHO-PU3HUEeCKHe XapaKTePUCTHKN HYKJIU/IOB
¢ 3aJJaHHBIMH 3aPSAJ0BBIMUA U MAaCCOBBIMHU UHCJIAMH.

3apsan
Ywucmo IIPOTOHOB B Alpe Z orpeaesiddeT HeIIOCPeACTBEHHO
ero BJIeKTpI/I‘IeCKI/Iﬁ 3apAan, y U30TOIIOB ONHAaKOBO€E
KOJIM4ECTBO IIPOTOHOB, HO pa3HO€ KOJIHYECTBO HeﬁTPOHOB.

H,Z[epHBIe CBOMCTBA MU30TOIIOB 3JIEMEHTa B OTJIMUHE OT
XHUMHWUYECKHX, MOT'YT pa3/iIndyaTbCA HPGSBBIqaﬁHO PE3KO.

BrniepBble 3apsipl aTOMHBIX sA7iep onpeaeaw ['eHpu
Mo3ziu B 1913 roxy. CBou sKcIiepHMeHTaIbHbIe HAOJTIOIeHUS
YVUEHBI HHTEPIIPETUPOBAJI 3aBUCUMOCTBIO JITHHBI BOJTHBI
PEHTTeHOBCKOTO U3JIy4eHHUS OT HEKOTOPOH KOHCTAHTHI Z,
U3MeHSIOIIeNCcA Ha eIHHUILY OT 3JIEMEeHTa K 3JIEMEHTY U

. 1
paBHOU eIMHUIIE JJIS BOJOPOJA: \/; =aZ —brpae

a ¥ b — IOCTOSAHHBIE.

N3 uero Moznu ciesian BBIBOJ, UTO HaW/IEHHAS B €TO
OIBITaX KOHCTAHTa aTOMa, OIIPe/IeISIOIIAas JJIMHY BOJTHBI
XapaKTePUCTHUECKOTO PEHTTeHOBCKOTO U3JIyUeHHUs U
COBITIa/IafoIAas ¢ MOPSAIKOBBIM HOMEPOM 3JIEMeHTa, MOXKET
OBITH TOJIBKO 3apPS0M aTOMHOTO SIZIpa, UTO CTAJIO0 H3BECTHO
I10/1 Ha3BaHUEeM 3aKOH Mo3JIu.

Macca

W3-3a pa3HUIBI B Unicjie HEUTPOHOB A — Z U30TOIIbI
aJIeMeHTa UMeIOT pa3Hyto Maccy M (A, Z) koTopas BJIseTCs
Ba’KHOM XapaKTePUCTUKOM azpa. B smepHoii husuke maccy
a7ep NPUHATO U3MEPATH B ATOMHBIX eZJHHHUIAX Macchl (a. e.

1
M.), 3a OJHY a. €. M. IDUHUMAaIT E YacCTb MacCChl HYKJIHIAa

12¢. Cnegyer oTMETHTD, UTO CTaHZAPTHAS Macca, KOTopas
0OBIYHO MPUBOUTCSA /I HyKJIUZA — 3TO Macca
HeHlTpaJsibHOTO aToMa. [IJ1s1 onpe/iesieHUsT Macchl sipa Hy»KHO
W3 Macchl aTOMa BBIUECTh CYMMY Macc BceX 3JIEKTPOHOB
(bosree TouHOE 3HAUEHHE MTOJIYUUTCS, €CJTH YUECTh eIlé U
SHEPTHIO CBS3H 3JIEKTPOHOB C SIZIPOM).

Kpome Toro, B si7iepHO# (pU3HKe YacTO UCIIOIB3YeTC s
SHEpPreTUUeCKUH SKBHBaJIeHT Macchl. CorstacHoO
COOTHOIIIEHUIO JUHINITEHHA, KajKI0My 3HaAUE€HUIO Maccbl M
COOTBETCTBYeT I0JIHas sHeprusa: E = Mc? rje ¢ — CKOpoCTh
cBeTa B BaKyyMe.

CooTHOIIIEHHE MEKY a. €. M. ¥ €€ SJHePreTHUeCKUM
SKBUBAJIEHTOM B JI’KOYJISIX:
E; = 1,660539- 10727 - (2,997925 - 10%)%? = 1,492418- 10719,

a Tak Kak 1 3JIeKTpoHBOJIbLT = 1,602176- 1071° JIxk, To
SHEpPreTHUYeCKHI SKBUBAJIEHT a. €. M. B MaB pageH:
E; = 931,494.



AEPHO-PUNSNHECKHNE Xd

NPOAOJ/IKEHME

o Pagnyc
AHaJtus pacnajia TSKENbIX S/1ep YTOUHIIT OIEHKY
Peszepdopaa u cBazas paguyc aapa ¢ MacCOBBIM YHCJIOM
1

IIPOCTBIM COOTHOIIIEHHEM: R = 1Az,

Trae o — KOHCTaHTa.

Tak kak pagiuyc sfipa He SIBJISETCSA YUCTO TeOMEeTPUUECKOH
XapaKTePUCTHKON U CBSI3aH IPEsK/Ie BCETO C PaJIHyCOM
JIeHCTBUS SAAEPHBIX CUJI, TO 3HAaUeHUE 1, 3aBUCUT OT
Iporiecca, Ipy aHaJIM3€e KOTOPOTO ITOJIydeHO 3HaueHue R,
YCPeZTHEHHOe 3HaUeHUe

7o = 1,23 - 107%° M, TakuM o6pa3oM pazuyc A7pa B
1
MeTpax R = 1,23 - 1071545,
MomeHTBI gapa

Kak u COCTaBJIAIOIIHWE €T0 HYKJIOHBI, AP0 UMeeT
coOCTBEeHHBIE MOMEHTBI.

Coun
[TockobKy HYKJIOHBI 00J1aJaF0T COOCTBEHHBIM
1
MeXaHHIeCKHM MOMEHTOM, HIH CIIMHOM, PABHBIM —, TO I

Sa7Ipa JOJIKHBI UMETh MeXaHHUecKre MOMeHTHhI. Kpome Toro,
HYKJIOHBI Y4aCTBYIOT B SI/[pe B OpPOUTAIBHOM JIBUKEHUH,
KOTOpOe TaK)Ke XapaKTepHU3YeTCs OIPeIeJIEHHBIM MOMEHTOM
KOJIMUECTBA JBHKEHHS KaXK/I0ro HykioHa. OpOuTasibHbIe
MOMEHTHI IPUHUMAIOT TOJIBKO I[eJIOUHCIEHHbIEe 3HaUeHU h
(mocrostnuas /lupaka). Bce MexaHnueckue MOMEHTHI
HYKJIOHOB, KaK CITHHBI, TAK K OPOUTAIBHBIE, CYMMHPYIOTCS

ayireOpanyecKy U COCTABJIAIOT CIIUH SI/Ipa.
MarauTHBIM MOMEHT

I/IBMepeHI/I}I CIIMHOB CTaJId BO3SMOXHBIMHA 6J1aro,uapﬂ
HaJIMUHUIO HEIIOCPEACTBEHHO CBA3aHHBIX C HUMHW MarHUTHBIX
MoMeHTOB. OHHU HU3MEPAIOTCA B MaroneTOHaX U y pa3/IMYHbIX
A€EP paBHBI OT —2 710 +5 AJePpHBIX MarHeTOHOB. Hz-3a
OTHOCHTEJIBHO OOJIBIIION Macchl HYKJIOHOB MarHuTHBIE
MOMEHTBI AJ€p O4YE€Hb MaJIbl II0 CDABHEHHWIO C MAarHUTHBIMHA
MOMEHTaMH 3JICKTPOHOB, ITIO3TOMY HX H3MEPpEHHe ropasao
ciokHee. Kak u CITHHBI, MAaroiuiTHbI€ MOMEHTBI H3MEPAKTCA
CIIEKTPOCKOIIM4YEeCKHUMH METOdaMHU, HanboJiee TOUHBIM
ABJIAETCA METOd AA€PHOI'0 MaroHuTHOI'O pe30HaHCa.

MarHuTHBI MOMEHT YETHO-UYETHBIX Nap, KaK U CIIUH,
paBeH HyJ110. MarHUTHBIE MOMEHTHI SIJIep ¢ HelTapHBIMU
HYKJIOHaMH 00pa3yoTcsi coOCTBEeHHBIMU MOMEHTAMH 3THX
HYKJIOHOB 1 MOMEHTOM, CBSI3aHHBIM C OPOUTAIbHBIM
JIBIPKEHUEM HEeITapHOTO IMPOTOHA.



YCTOMYMBOCTb a4€ep

ikl bospmnMu A — mporiece fesieHns. B HacTosee Bpemsa oba
10" yr 3TUX IIpollecca, IPUBOJAAIIMUX K BbIZIeJIEHUIO S3HEePIruH,
101 yr OCYIIIECTBJIEHBI, IPUUYEM IIOCIIeTHUH JIeSKUT B OCHOBE
- COBPEMEHHOMU SI/IePHOM SHEPreTUKH, a IePBBIN HaXOJAUTCS B
CTaZiuu pa3paboTKH.
108 yr -
JleTaspHBIE HCCIeIOBAHUS TOKA3aJIH, UTO YCTOMUYUBOCTh
106 yr N
A7lep TaKsKe CYIIeCTBeHHO 3aBUCUT OT IapamMeTpa— —
104 yr o
g OTHOIIIeHUS YKcesI HEUTPOHOB U MPOTOHOB. B cpennem nyia
100 yr N 2
1 HauboJIee cTabUIBHBIX SEp 7= 1+ 0,01543, moatomy sizipa
yr .. .
106 & JIETKUX HyKJIUZIOB HanboJsiee yeToiunBbl ipu N ® Z, a ¢
POCTOM MacCOBOTO UHcJIa Beé bosiee 3aMeTHBIM CTAHOBHUTCS
4
s 3JIeKTPOCTaTUUYeCKOe OTTAJIKUBaHUe MesK/ly IPDOTOHAMU, U
1005 06J1acTh YCTOMUMBOCTH CIBUTAETCS B CTOPOHY N > Z.
ls
1025
10%s
10
1085
no data

3aBUCHMOCTD YyrcIa HEUTPOHOB N OT YK cJIa POTOHOB Z B ATOMHBIX
anpax(N=A—-2)

W3 daxra yObIBaHUSA CpeHel SHEPTHH CBA3H IS
HYKJINJJOB C MaCCOBBIMHA UHC/IaMHA OoJIbIlIe WX MeHbIIle 50-
60 citeyeT, UTO JIJIs S7Iep ¢ MaJIBIMU A SHEPTETHUECKH
BBIT'OZI€H IIPpOIleCC CJIMAHUA — TepMOH,I[eprIﬁ CHUHTE3,
HpI/IBO,I[HIl[I/Iﬁ KYBEJIHUEHHIO MaCCOBOI0 4yuciia, a Ijid Aaep C



ApepHble cunbl

fAnepHble CUIBI — 3TO CUJIBI, YZIeP>KUBAIOIIEe HYKJIOHBI B A/pe, IPEICTABJIAIONINE cOO0M OOJIbIIINE CUIIBI IPUTSKEHUS,
ZeCTBYIOIINE TOJIBKO HAa MaJIBIX paccToAHUAX. OHU 00/1aa10T CBOMCTBAMU HACBIIIEHUA, B CBA3U C YeM S€PHBIM CHIaM
MpUIIHUCHIBaeTCA 0OMeHHBIN XapaKkTep (€ MOMOIIBIO TU-Me30HOB). fliepHble CUJIbI 3aBUCAT OT CIIUHA, HE 3aBUCHT OT
3JIEKTPUUECKOTO 3aps/ia U He SABJIAIOTCA IeHTPAJIbHBIMU CHJIAMU.



YpoBHM Aapa

B oTsirume oT cBOOOIHBIX YACTHIL, JJII KOTOPHIX SHEPTH
Mo¥keT IpHHUMATh JTI06ble 3HaUeHN (TaK Ha3bIBaeMBbIil
HeITPEPBIBHBIN CIEKTDP), CBA3aHHbBIE YaCTHIBI (TO eCTh
YaCTHUIIbl, KHHETHUECKasl SHEPTUS KOTOPBIX MEeHbIIIe
abCOJTFOTHOTO 3HAUEHHUS MOTEHIIHAIBHOM), COTJIaCHO
KBAHTOBOM MeXaHHUKe, MOTYT HaXOJUThCSI B COCTOSTHUAX
TOJIBKO C OTIPe/IeJIEHHBIMHU IUCKPETHBIMH 3HAUEHUSIMU
SHEPTUH, TaK Ha3bIBAEMBIN JUCKPETHBIN cIIeKTp. Tak kak
SI7IPO — CHCTeMa CBSI3aHHBIX HYKJIOHOB, OHO 00J1a/iaeT
JIUCKPETHBIM CIEKTPOM 3Hepruil. OOBIYHO OHO HAXOUTCS B
HauOoJIee HU3KOM HEPTeTHYECKOM COCTOSIHHH,
Ha3bIBaeMbIM OCHOBHBIM. Eciin nepesiaTh py SHEPTHIO, OHO
IepeiIET B BO30OYKIEHHOE COCTOSTHHUE.

PacnosiokeHue sHepreTUUecKUX YPOBHEH S/Ipa B IEPBOM
npubmxennn: D = ae PVE" rje:

D — cpefiHee paccTOsIHHE MesKAY YPOBHSAMU,

E* — sHeprus Bo30y:K/IeHUS SA/Ipa,

a 1 b — k03bUIUEHTHI, TOCTOSHHBIE JJISI JAHHOTO SA/Ipa:

a — cpe/iHee PacCTOSTHHE MesK/Ly IIepPBbIMH
BO30YKIEHHBIMHU YPOBHAMH (/111 JIETKUX sA/iep IPUMEPHO 1
Mb5B, m1a Tsxénsix — 0,1 MaB)

b — KOHCTaHTa, ONpeIeIIIoIas CKOPOCTh CTYIIEHUS
YPOBHEH IPHU YBEJIUUEHUHU 3Heprpm BO30YxKAeHMA (11
JIETKUX SA7Iep IPUMEPHO 2 MaB 2, 1 TSkénbx — 4 MaB™ 2)

C pocTtoM 3HEPTHU BO30YK/IeHUS YPOBHHU COTHKAFOTCS
OBICTpee Y TSIKEIBIX AIeP, TAK)Ke IIOTHOCTh YPOBHEMH

3aBUCHUT OT YETHOCTH UYHcJIa HEUTPOHOB B si7pe. [l1a azep ¢
yéTHBIMHE (0COOEHHO Marun4ecKUMH) YHCIAMUA HEHTPOHOB
IUIOTHOCTh YPOBHEH MEHBIIIe, YeM JJIS SI/Iep ¢ HEeUETHBIMH,
IIDH PaBHBIX SHEPTHAX BO30YKIEHUS ePBbIi

BO30Y K/IEHHBIN YPOBEHbB B sI/Ipe ¢ YETHBIM YHUCIIOM
HEHTPOHOB PaCIIOJIOKEH BBIIIIE, YEM B sI/Ipe ¢ HEUETHBIM.

Bo Bcex Bo30YKIEHHBIX COCTOSTHHUAX PO MOKET
HaXOJUTHCS JIUIIIh KOHEUHOE BPeMS, /IO TeX II0p, IToKa
B030y K/IeHHe He Oy/IeT CHATO TeM WA HHBIM IyTEM.
CocTostHUSA, 9HEPTUS BO30YIKIEHUSA KOTOPHIX MEHbIIIe
SHEPTUH CBSI3M YaCTHUIIbI MJIU TPYIIIIBI YaCTHUI] B JAHHOM
sI/Ipe, Ha3BIBAIOTCS CBSI3aHHBIMH, B 3TOM CJIydae
BO30YKIeHHE MOKET CHUMAThCS JIUIIh TaMMa-H3/IydeHHEM.
CocTosTHUSA ¢ HEPTUel BO30YKIeHU, TPEeBhIIIaroIei
SHEPTHUIO CBS3U YaCTHIl, HA3bIBAIOTCS
KBa3UCTAIlHOHAPHBIMU. B 3TOM cityuae sapo MoskeT
HCITyCTUTh YaCTHUILy WJIA FaMMa-KBaHT.



Cr1cteMa 0603HAYEHUM AA€EP

1711 0603HaUEHUA ATOMHBIX S/IEP UCIIOJIb3YeTesI HUMeIOT caMOCTOsITeJIbHbIe HazBaHusA. Hanpumep, aapo “He
cn@nyromas cucrema: HasbIBaeTCs A-4acThIleii, spo aeitrepust 2H (wiu D) —

B Cepe/IMHE CTABUTCS CHMBOJI XUMHUECKOTO 3JIeMeHTa, 9TO  efiTpoHOM, a siapo Tputus “H (uau T) — TPHTOHOM.
OHO3HAUHO OIpeJiesiseT 3apsAA0Boe UNCJIo Z A7pa; [TocitemHue iBa S/1pa SBISIOTCS U30TOIIAMHU BOJIOPOia B

cJjIeBa CBepXy OT CUMBOJIA 3JIeMeHTa CTaBUTCS MaccoBoe TI0STOMY MOTYT BXOAHTD B COCTAB MOJICKYJL BOJIBL, laBas B
umesio A. WUTOTe TaK Ha3bIBaeMYIO TSKETYIO BOJTY.

Taxum o6pa3om, cocTaB sfipa OKa3bIBAe€TCS MOTHOCTHIO
ornpejiesieH, TaKkKak N = A — Z.

[Ipumep Taxoro obosHaueHHs: 2>°U — sa/1po ypaHa-238, B

KOTOPOM 238 HyKJIOHOB, U3 KOTOPBIX 92 — IPOTOHBI, TAK KaK
3JIEeMEeHT ypaH uMeeT 92-i Homep B Tabsuie MeHzeseesa.

WHorpa, ogHaKo, JJ1s MOJTHOTHI BOKPYT 0003HAUEHHS
3JIeMeHTa YKa3bIBaIOT BCe XapaKTEPHUIYIOIIHe SI/[PO €ro aToMa
yHcsIa:

¢JieBa CHHU3Y — 3apAa0BOoe€ YHUCJIO Z, TO €CTb, TO Ke caMoe,
4YTO YKa3aHO CHMBOJIOM 3JIEMEHTa,

cJIeBa CBEpXy — MaccoBOe UHUCJIIO A;
cIpaBa CHU3Y — H30TOIHUYecKoe YUcesio N;

€CJIH peub UET O ANEPHBIX H30Mepax, K MaCCOBOMY UHCITY
IIPUITHUCBIBAaETCS OyKBa U3 MTOCJIEIOBATEIBHOCTA M, 1, P, , ...
(MHOT/IA UCIIOJIB3YIOT MOC/IEIOBATEIBHOCTh M1, M2, M3, ...).
WHorpa aTy OyKBY yKa3bIBalOT B KAUECTBE CAMOCTOSITETHHOTO
HHJIeKca CIIpaBa CBEPXY.

C.TIG,ZB’GT 0cobo OTMETHUTD, 9TO 0003HaYEeHNI aTOMHBIX
A4ep COBIIaaroT ¢ TAKOBBIMHU JIJIA HYKJIN/IOB.

Ilo HCTOPHUYECKHM H WHBIM IIDHUYKMHAM, HEKOTOPbBIE Aapa
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JInTepatypa
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