MOJTYHEHUE
PAOVOAKTUBHbIX
N30TOIMNOB N UX
NMNPUMEREHUE



OnpenenexHne

o WU3oTonbI (OT Op.-[peY. I00C — «pasHhbIly,
«00UHaKo8bIU», N TOTTOC — «Mecmo») —
Pa3HOBMAHOCTU aTOMOB (M gaep) Kakoro-nmbo
XUMMNYECKOro anemMeHTa, KoTopble MMeKT O4NHAKOBLIN
aTOMHbIN HOMEP, HO NpW 3TOM pa3sHble MaccoBble Yncna.
HasBaHuMe cBA3aHO C TeM, YTO BCE M3OTOMbl OOHOIO
aTomMa nomeLlarTCcs B O4HO M TO XXe MeCTO (B ogHy
KNneTky) 1abnuubl MeHgeneesa. XumMmnyeckme cBOMUCTBA
aToMa 3aBUCAT OT CTPOEHUSA 3NEKTPOHHON 0D0MNOYKN,
KOTOpad, B CBOK o4yepeab, onpenensercad B OCHOBHOM
3apsgom agpa Z (To eCcTb KOSIM4eCcTBOM MNPOTOHOB B
HEM), N MOYTM HE 3aBUCAT OT ero MaccoBoro ymncna A (To
€CTb CYMMapHOro 4ncna rnpoTtoHoB Z u HEUTPOHOB N).




OTKpbITVE N3OTOMNOB

o [lepBoe gokasaTtenbCTBO TOro, YTO BELLECTBA, UMEIOLLMNE
OAVHAaKOBOE XMMMNYECKOe noseaeHne, MoryT UMeTb
pasnunyHble puanyeckme CBOMCTBA, ObINo NonyyYeHo npu
“ccneaoBaHMM paanoaKkTMBHBIX NPEeBpaLleHnii aToMoB
Tsbkenblx anemeHToB. B 1906—1907 rogax BbIACHUNOCD,
YTO NMPOAYKT paAnoaKTUBHOIO pacnaga ypaHa — UOHUN
N NPOAYKT paguoakTUBHOIO pacrnana Topusa —
PAANOTOPUN UMEIOT TE XKE XMMUNYECKNE CBOUCTBA, YTO U
TOPUWU, HO OTNINYaKTCH OT HEr0 aTOMHOM Maccou U
XapaKTepucTMkamMmu pagnmoakTMBHOro pacnaga. bbino
oOHapy>XeHo No3gHee, YTO Y BCeX TPEX NPOAYKTOB
OAVHAaKOBbl ONTUYECKUE N PEHTIEHOBCKUE CMEKTPHI.
Takune BellecTBa, UOEHTUYHbIE MO XUMUYECKNUM
CBOWCTBaM, HO pa3fin4yHble MO Macce aToOMOB U
HEKOTOPbIM PM3NYECKMM CBONCTBAM, MO NPEASIONKEHUIO
aHrnumnckoro yyeHoro Coaoaun ¢ 1910 r. ctanu Ha3bIBaTb
N30TONaMMW.




13oTonbl B npupoae

e CuyuTaercs, YTO N3OTOMHbIN cOoCcTaB DONbLUMHCTBA 3NEMEHTOB Ha
3emne oanHakoB BO Bcex MaTepuanax. Hekotopbie domnsnyeckme
npouecchl B npupoade NpMBoaAT K HapyLUEHMIO N30TOMHOro cocTtasa
3fIeEMEeHTOB (NpupoaHoe ghpaKkyuoHUpo8aHUe N30TONMOB,
XapaKkTepHoe a9 NErkKnx arieMeHTOB, a TakXXe N30TOMNHble COBUMM
npu pacnage NpUpoaHbIX AONTOXMBYLLMX N30TOMNoB). [NocTeneHHoe
HaKoMmneHne B MMHepanax saep — MPoayKToB pacnaga HEKOTOPbIX
OONTrOXMBYLLIMX HYKITNOOB UCMOSb3YETCA B 44EPHON reOXPOHOMNOINM.
Ocoboe 3Ha4YeHne MMeKT npoLecchbl 0bpasoBaHUA U30TOMNOB
yrrnepoga B BepXHUX Cnosx atmocdpepbl nog BO3AEUCTBUEM
KOCMWUYECKOro U3fy4yeHns. 3T U30TOoMNbl pacrnpenensaoTca B
aTMocdepe u rmgpocdepe nnaHeTbl, BOBeKatoTcsl B 060poT
yrrnepoga XuBbiMu cyLiectsaMmu ((KUBOTHbIMU N PAaCTEHUAMMN).
3y4eHne pacnpeneneHnsa n3oTornos yrrepoaa fexuT B OCHOBE
pagvoyrnepoaHoro aHanunsa.

Sources of Short Lived Isotopes
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[lonyyeHne pagnoakTUBHbIX
N30TOMOB.

o [lonyyatoT pagmoakTMBHbIE U30TOMbI B aTOMHbIX
peakTopax U Ha YCKOPUTENSAX 3rieMeHTapHbIX YyacTul,. B
HacToslLLiee BpeMs NPoM3BOACTBOM M3OTOMOB 3aHATA
BonbLuasa oTpacrb NPOMBbILLUIIEHHOCTH.

Anbda-pacnag
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Bozbyxua&HHoe fapo MaMMa-KBaHT




[IlpumeHeHne B bmonorum v
MeOguLUuHe

OpHum 13 Hambornee BblAAKLLNXCA UCCeaoBaHNN, NPOBEAEHHbIX C
NMOMOLLIbIO MeYeHbIX aTOMOB, ABUNOCh UccrneaoBaHne ooMeHa BeLlecTB B
opraHmamax. bbino gokasaHo, YTO 3a CpaBHUTENBHO HEDOMbLLIOE BPEMS
OpraHu3M nogpepraeTcs No4Ty NofHOMYy obHoBneHuto. CnaratoLumne ero
aTOMbl 3aMEeHATCA HOBbIMU.

Jlvwb >keneso, Kak nokasanwu onbiTbl MO N30TOMHOMY nUccneagoBaHU KpoBu,
ABJIAETCA UCKITIOYEHUNEM N3 3TOrIO npaBura. >Kenes3o BXxoauT B coCcTaB
remorriobuHa KPaCHbIX KPOBAHbIX LUAPUKOB. npl/l BBEOAEHUN B NANLLY
pPaanoOakKTUBHbLIX aTOMOB XeJi€3a _ ObINo 06Hapy>|<eHo, YTO OHWN MNOYTN HE
NOCTYyNarT B KPOBb. TOSIbKO B TOM Cnydae, Korga 3anachbl XeJe3a B
OopraHn3mMe UCCAKaloT, XKeJrne3o Ha4nHaeT ycBanBaTtbCA OPraHM3MOM.

Ecnu He cywecTByeT 4OCTAaTOYHO LOSIO XMUBYLLMX PpagnoaKkTUBHbIX
N30TOMOB, Kak, HANpMMep, y KUCNnopoda 1 a3oTa, MeHS0T U30TOMHbIN
cocTaB CTabunbHbIX 3fIEMEHTOB. Tak, JobaBneHnem K Kncriopogy n3dbitka
nsortona _ 66110 yCTaHOBNEHO, YTO CBODOAHBLIN KUCNOPOA, BblAENSAOHLLNCA
npn OTOCUHTE3E, NEPBOHAYanbHO BXOAWN B COCTaB BOAbl, a HE
YrTIIEKNCIIOro rasa. :




[ToMeHeHMe B NPOMBbILLITIEHHOCTU

e OaHMM 13 NPUMEPOB MOXET CMYXXUTb CNOCOO KOHTPONS M3HOCca
NOpPLUHEBbLIX KOMeL, B ABUraTensx BHyTpeHHero cropaHus. Obnyyas
NOPLUHEBOE KOMbLIO HENTPOHAMU, BbI3bIBAIOT B HEM SiA€PHbIE
peakumMn 1 genatoT ero pagmMoakTMeHbIM. [pu paboTte aBuratens
4YacTUYKM MaTepmana KonbLa nonagatT B CMa30o4HOE Macho.
Nccnenys ypoBeHb paanoakTUBHOCTM Macra nocre onpeaeneHHoro
BpeEMeHU paboTbl ABUraTensi, onpeaensoT U3HOC KonbLia.

o PaanoakTuBHbIE N30TOMNbI NO3BONSAT CyAUTb 0 Anddy3unm
MeTannoB, npoueccax B JOMEHHbIX nevyax u T. . MowHoe -
N3nyyeHne pagnoakTUBHbIX NpenapaToB UCNONb3YHT ANs
nccneagoBaHUs BHYTPEHHEN CTPYKTYPbl METaANNIMYECKNX OTIIMBOK C
Lienblo 0OHapYy»XeHUs B HUX AedeKTOoB.




N30TOMNbI B CeNbLCKOM XO35AUCTBE

Bce bornee wmpokoe npuMeHeHne nosyyatoT paguoakTUBHbIE
N30TOrMbl B CeNibCKOM xo3amnctee. ObnyyeHne cemMsiH pacTeHnn
(xnonyaTHWKa, KanycTbl, peguca u ap.) Hebonbwmmm go3amu _-
ny4yeun OT pagmoakTMBHbIX NpenapaTtoB NPMBOAUT K 3aMEeTHOMY
NOBbILLEHUIO YPOXXaNHOCTH.

Bonblune Ao3bl pagnaumn Bbi3biBalOT MyTaLUUM y pacTeHUN K
MUKPOOPraHM3MOB, YTO B OTAENbHbIX Cry4Yasax NpUBOAUT K
NOSABMNEHNI0 MYTAHTOB C HOBbIMU LIEHHBIMW CBOMCTBaAMM
(paguocenekums). Tak BbiBeAeHbI LieHHble copTa NiieHuLbl, haconu
N OpYrux KynbTyp, a Takke nornyyeHbl BbICOKOMPOAYKTUBHbIE
MUKPOOPraHn3Mbl, MPUMEHSIEMbIE B MPOU3BOACTBE aHTUOMOTUKOB.
[aMMma-n3nyyeHne paamnoakTMBHbLIX M30TOMOB UCMONb3yeTCcs Takke
anst 6opbObl ¢ BpeaHbIMM HACEKOMbIMU U A1 KOHCEpBaLUm
MULLIEBbIX NPOAYKTOB.



N30TOoNbI B apxeonorun

e lIHTepecHoe npuMeHeHne ans onpegeneHus Bospacra
OPEBHNX NMPeaAMETOB OPraHN4YeCcKoro NPONCXoXaeHus
(nepeBa, ApPeBECHOIO Yris, TKAHEW N T. A.) NONY4Ur
METO paAnoakTUBHOro yrnepoaa. B pacteHusix Bcerga
NUMEETCH _-paanoaKkTUBHbLIN U30TON yrnepoda _ C
nepunogom nonypacnaga T = 5700 net. OH obpa3syeTcs B
aTmocdoepe 3eMnu B HEOONbLLLIOM KONMMYECTBE 13 a30Ta
noa OeUCTBUEM HEUTPOHOB. [locneaHne e BO3HUKaKT
3a CYET sA€epPHbIX peakumn, Bbi3BaHHbIX BbICTPbIMYU
yacTumuamu, KoTopble NOCTynatT B aTMocdepy 13
KOCMOCa (KOCMUYECKME Ny4n).




PaanoakTuBHbI@ N30TOMNbI —
MCTOYHUKUN U3NTYYEHUN

o PagnoakTuBHbIE N30OTOMbI LUMPOKO
NPUMEHSATCA B HayKe, MeauumHe U
TEXHMKE KaK KOMNAaKTHble UCTOYHUKM -
nyden. maBHbIM 006pa3oM NCMONb3YyeTCH

pPaANOaKTUBHbIN KODAarbT.




o [lpnbop ons
obOHapyxeHua sapa
NCKYCCTBEHHO
Nosly4YeHHOoro
TpaHCypaHOBOIo
arieMeHTa —
meHagenesus 101 Md




HccnenoBanue cBapHBIX
IBOB C MTOMOIIIBIO Y=
V3J1yYCHU .

OO0iyueHue nMpoayKTOB
CEJILCKOTO XO3sMCTBa IS

YBEIIMYCHUS UX
YPOXKANHOCTHU



Pacnpenenenue B JTUCThIX MOMUIOPA
paaunoakTuBHOTO (hochopa, BHECEHHOTO B
yI0OpeHUsI

IlepuaTouHblii OOKC A1 PaOOTHI C
PaINOaKTUBHBIMU BEIIECTBAMU



['amMma=TepaneBTUYEeCKUn anmapars HccnenoBanue MMTOBUIHON JKEIE3BI C
IIOMOIIBbIO0 PAAUOAKTUBHOIO MoAa



