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1.1. CTPOEHUE ATOMA.
NMoOHATUE PAOMOAKTUBHOCTHU

ATOM - camass marneHbkasi 4acTb XMMWYECKOIrO 9feMEHTa,
coXpaHALLaa BCce ero cBONCTBa, ero pasmepbl 10° cMm, cocTouT 13
NONOXUTESNIBHO 3apsiKEHHOro sapa W oTpuuaTenbHO 3apsiKeHHbIX
SNIEKTPOHOB, MOBWXYLUMXCA B BWOE 3NeKTPOHHOro obrnaka no
SIIEKTPOHHbLIM opbuTansm. AToM B LLENOM 3fIEKTPOHEUTPASIEH.

AJIIEKTPOH — yctonumBas anemMmeHTapHaa 4actuua C Maccou
nokod, pasHon 0,000548 atomHoM eanHuubl Maccel (a.e.Mm.) unu 9,1
x10® rpamMM. SNEKTPOH HECET OOUH 3MEMEHTapHbIN OTPULIATENbHbIN
3apan anekTpuyectsar pasHbii 1,6107"° Kn, kotopbii B saepHoW
donsnke NPUHAT 3a eauHuLY.

ONMEKTPOHbLI MepemMeLlatoTca  no  ANUNTUYECKUM  opbutam,
obOpa3ys anekTpoHHy 000sIo4Ky atomMa B Buae obrnadvka. Yucro
9NIEKTPOHHbLIX opbuTtanen kornebnetca OT OOHOW OO CeMU
COOTBETCTBEHHO rpyrnnam XUMUYECKUX ISIEMEHTOB MNEPUOANYECKOM
cuctembl .. MeHgeneeBa, obo3HayaloTcsd OykBamMu NaATUHCKOro
andgasura.



AOPO — atoMOB COCTOSAT M3 NOMNOXUTENBHO 3apsXKEeHHbIX YacTul, —
NPOTOHOB, U HeWTparnbHbIX B 3M1EKTPUYECKOM OTHOLUEHUWN YacTul —
HEWTPOHOB, KOTOpble B LENOM Ha3blBalTCA HyKroHamn. OHuK
HaxodsaTCA B MOCTOSAHHOM [OBWXEHUU U MeXOy HUMW OEeNCTBYIOT
BHYTPUSAEPHbIE CUSbl NPUTSXKEHUA. HMcno NpOTOHOB B S4pe paBHO
nopagKkoBoMy HOMepY afiemMeHTa B nepuoanyeckon cucrteme [L.U.
MeHoeneesa n obOo03Ha4YaeTCsl B JIEBOM  HWXKHEM  Yriy CUMBOMa
anemMeHTa dbykson Z, a cymmapHoOe 4YUCrio NpPOTOHOB U HEMTPOHOB — B
NIeBOM BEPXHEM Yrry n obo3Ha4vyaeTca bykBon M, OHO COOTBETCTBYET

aTOMHOW Macce XMMMYeckoro anemeHTa. Hanpumep:  2°° U.
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lMpoTtoH (p) — ycTonumBas anemMeHTapHasi Yactmua C MacCcow
nokos pasHon 1,00758 a.e.m. (1,6725x10724 r), npumepHo B 1840
pa3 bonbLIEe MacChbl NOKOS 3MEKTPOHA, UMEET OAUH 3NEMEHTaPHbLIN
3apsig, paBHbIN 3apsay 3NeKTpoHa:

HentpoH (n) — anekTpuyeckn HenTparnbHas 4actuua, macca
MOKOA KOTOPOW paBHa Macce rnokosi npotoHa (1 a.e.m). Becneacreume
CBOEN OJIEKTPUYECKON HEWUTParibHOCTU HEUTPOH HE OTKIOHAETCH
noa BO3OENCTBMEM MArHMUTHOIO Morsisl, He OTTasfIKNBAETCA aTOMHbIM
SapoM, obnagaer 60rMblION  MPOHUKAKLWEN CNOCOOHOCTLIO WU
buonorndyeckon I3PADHEKTUBHOCTLID. Takmm o0O6pa3oMm, aToMbl

XUMNYHECKUX IrEMEHTOB SHGKTpOHeVITpaﬂ bHbI.
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[Tlpn cooOLeHNN 3NeKTpoHaM W3BHE [OOMOSIHUTESIbHOW 3HEPruu
OHW MOTYT NEPEXOaNTb C OQHOI0 3HEPreTUYEeCKOro YpoBHSs (OpOuTel) Ha
OPYron wunu pgaxe nokuagatb npegenbl gaHHOro artoma. ATOMbI,
obnagarowne n30ObITKOM 3HEpPrun, HasbliBalOT BO30YXAEHHBLIMMW.
[lepexoq  ONEKTPOHOB C  BHEWHWX OpbuT Ha  BHYTPEHHUE
COMPOBOXOAETCA  PEHTreHOBCKMM  u3nydeHuem. [lpn  cunbHbIX
SNTIEKTPUYECKUX BO3OENCTBUSAX SNIEKTPOHbI BbIPbIBAKOTCA U3 aTtoma,
yoanswTca 3a ero npenensl, a aToM npeBpallaeTca B
NONOXUTENbHbLIN MOH, @ aToM, NPUCOEAUHUBLLNIA OOUH NN HECKOMBLKO
SNIEKTPOHOB — B oTpuuatensHbin. [pouecc obpa3oBaHUsi MOHOB U3

HGI7ITp8]'IbeIX aTOMOB Ha3blBAETCA UOHU3aLMEWN.



CxemaTunyeckoe npeancTtaBJyieHUe akKTa
NMOHU3aLUNUUN MOJIEKYJ1 BOAbl 3JIEKTPOHOM

AToM KHCROPpOOa

ATOMK
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B npupone 6GOMbLUMHCTBO XUMUYECKUX SMEMEHTOB COCTOUT W3
CMEcu aToMOB C PasfnYHbIM YUCIIOM HENTPOHOB, HO C MOCTOSIHHBLIM
YMCIIOM MPOTOHOB — TakMe aToMbl Ha3bIBAOTCA U30monamu. ATOMbI
XUMUYECKOTO 3fIEMEHTa C OAMHAKOBbLIM MacCOBbIM YMCIIOM, HO Sapa
KOTOPbIX HaxXOAATCA B PasfMYHOM 3HEPreTUYECKOM COCTOSIHUM,
Ha3blBalTCH wu3oMmepamu. Sapa Bcex W30TOMOB  XUMWUYECKUX
SNIEMEHTOB MPUHATO HasblBaTb Hyknudamu. Hanpumep: 3nemeHT
ypaH coctouT u3 usotornos 238U — 98,5% u #*°U — 1,5%. W3otonbl
noApasaensoTcs Ha 2 rpynnbl; cTaburnbHble U paguoakTuBHble. Aapa

aToMoB, 0bnagarLmx pagnoakTMBHOCTLIO — paanoHyknuabl (PH).



PAOVNOAKTUBHOCTb — npeBpalleHne aTOMHbIX
A40ep OAHUX XUMUYECKUX IMEMEHTOB B sapa Apyrux
XUMUNYECKNX SNTIEMEHTOB C BblAENEHMEM 3HEPIUN B BUAE
3JIEKMpPoOMac2HUMHO20  u3Jsly4eHuUss (ramma- U
PEHTTEHOBCKOE  U3MTYYEHUSA) W KOPMYCKYISIPHbIX
yacmuy (anbda-, 6eta-, HEUTPOHHOE, MNO3UTPOHHOE
N3ny4vyeHunsl).

PagonoakTuBHbIE  U3MNyYeHUdA, rnpoucxogslime B
npupoge 6e3 BHELWIHEro BO3OENCTBUSA, Ha3blBalOTCH
ecmecmeeHHoU paduoakmueHOCMAbIO, a B
MCKYCCTBEHHO NOMNYyYEHHbIX NO4 BO3OencTBMEM anbda-,
HENTPOHHOIO U3Ny4YeHMn BellecTBax (Yepes3 AOepHble
peakuun) —  UCKycCmeeHHouU urnu  HaeedeHHoU
paduoakmueHOCMAbIO.



Buabl MU

1. OneKTpoMarHUTHbIE U3Ny4vYeHus
[peHTreHoBCKOE,;
ramma-nanydeHue.

2. KopnycKkynsipHble N3ny4eHus
[6eTa-nsnyveHne (3NeKTpoHHOE U NO3UTPOHHOE);
Hanbdha-nsnyyeHue;

[lHENnTpoOHHOE- N3ny4yeHune;
[lno3nTpoHHOEe- n3nyyeHue;
[npoTOHHOE N3ny4eHue;

(dusnyyeHmne Taxenblx sgep pacnaga;

OdknactepHoe usnyyenme (C-14).



B HacTosiLee BpeMsi n3BeCTHbI 3 eCTECTBEHHbIX
PaANOAKTUBHbIX CEMENCTBA:

1. YpaHa-pagusa — %°%U un %?°Ra, kotopble yepes 8
anbda- n 6 beta-pacnagosB npeBpaLlaloTcs B
cTabunbHbIN n3oton cemHua —°%Pb

2. Topus — 2°?Th, KoTopbI Yepes 6 anbda- u 4
beTa-pacnagoB NpeBpaLlaeTcs B CTabUIbHbIN
M30TOMN CBUHLA.

3. AKTUHUS-ypaHa — >>°U n 2°Ac, KoTopble B
pesyneraTe 7 anbda- u 4 6eta- pacnagos Takke
npeBpaLLaloTcs B CTabunbHbIN M30TOM CBMHLA



CKOpPOCTb A4epHbIX NMpeBpaLleHNN XapaKTepusyeTcd
aKTUBHOCTbIO — YNCIIOM AOEepPHbIX NMpeBpaLleHNn B eANUHNLY
BpemeHUn. B cucteme CU 3a eanHunuy akTMBHOCTU
PagMoHYKNMAOB NpMHMMaeTca eanHuua bekkepernsbs (bk),
paBHas ogHOMY SiAepHOMY npeBpalleHunto B 1 cekyHAay.

1 Bk =1 pacn./c

BHecuctemHon egmnHnuen akTUBHOCTU pagMoOHYKNNO0B
asnsetca eanHuua Kropu (Kn) — aTo Takoe KonnmyecTso
PaANOaKTUBHBIX BELLIECTB, B KOTOPOM YMCIO pagnoaKkTUB-
HbIX npeBpaLleHnii B 1 cekyHay pasHo 3,7 x 10'°. Jta
BENMMYMHA COOTBETCTBYET paanoakTuBHOCTU 1 I pagus.

1 Kn=3,7 x 10" pacn./c = 3,7 x 10'° Bk
[pyMeHsaTCa Takke AoSbHble U KpaTHblE BEMUYUHbI



MHoxuTtenu n NMPUCTABKU AJiA O6pa3OBaHMﬂ AEeCATUYHbLIX
KPpaTHbLIX U AOJIbHbIX eANHUL

HanmeHo-| Obo3Ha- HanMeHo-| obo3Ha-
BaHMe YyeHue BaHMe YyeHue
1012 Tepa T/T 107" aeum d/no
10° rmra G/l 1072 CaHTu clc
106 mera M/M 1073 MUK m/m
10° KUIO K/T 10° MUKpPO /MK
102 reKTo h/r 109 HaHO H/N
10’ aeka da/na 10712 MUKO p/n




EOvHMuamMun yoenbHom akTUBHOCTM UIN KOHLUEHTpaLUuK, T.e.
aKTUBHOCTWN Ha eguHMLY Maccbl Unn obbema ABMAKTCS
cregywowmne senunuunHbl: Ku/mn, Ku/r, bk/r, Bk/mn v ap.

EanHuLEN raMMa-aKTUBHOCTU pagnoaKTUBHbIX
NCTOYHUKOB ABMAETCS 3KBMBANEeHT 1 Mr pagus.

Munnuzpamm 3keueasieHm padusi (Mr-aKB. pagus)
PaBEH aKTUBHOCTM NOOOro paanoakTUBHOIO npenapara,
raMmma-usnyyeHne KoToporo co3gaeT npu oanHaKoBbIX
YCITIOBUAX TaKYH XK€ MOLLHOCTb 3KCMO3MLMOHHOW 403bl, KakK
ramma-usnydyeHue 1 mr pagna N'ocypapcrBeHHOro
3TanoHa npu nnatnHosom counetpe 0,5 cMm Ha paccToaHUK
1 cM OT nctoyHunka. TodeyHbi nctodHUK B 1 Mr (1 mKn)
paans co3gaeT MOLLUHOCTb 9KCMo3nunoHHOW ao3bl 8,4 P/u.

JTa BennynHa HasbiBaeTcsl MIOHM3aLWOHHOW raMmma-
NOCTOSIHHOW paans U 00603Ha4YaeTCAd CMMBOJSIOM KV.



