NMOJTYHEHUE
PAOVOAKTUBHbIX
N30TOIMNOB N UX
NMNPUMEHEHUWE



OnpenenexHne

o WU3oTonbI (OT Op.-[peY. I00C — «pasHhbIly,
«00UHaKo8bIU», N TOTTOC — «Mecmo») —
Pa3HOBUOHOCTU aTOMOB) — Pa3HOBUOHOCTM aTOMOB (M
agep) — pasHOBMAHOCTU aTOMOB (M a4ep) Kakoro-nmbo
XUMWNYECKOro 3afeMeHTa) — pa3HOBMOHOCTU aTOMOB (U
S0€ep) Kakoro-nmmdbo XMMmMYeCcKkoro afieMeHTa, KoTopble
UMEIT OQNHAKOBbIM aTOMHbIN HOMEP, HO NMpPU 3TOM
pa3Hble MaccoBble Yncra. HasBaHMe CBA3aHO C TEM, YTO
BCE M30TOrMbl OQHOro artomMa NoMeLLarTCa B O4HO U TO Xe
MECTO (B O4HY KIeTky) Tabnuubl MeHgeneesa) —
Pa3HOBUOHOCTU aTOMOB (M a4ep) Kakoro-nmbo
XUMWNYECKOro 3fieMeHTa, KOTopble UMEOT OANHAKOBbIN
aTOMHbIM HOMEP, HO NPWU 3TOM pPa3Hble MacCOBbLIE YMCSa.
HasBaHune cBsi3aHO C TEM, YTO BCE M30TOlMbl OQHOr0
aToMa NoMeLLalTCAa B O4HO U TO Xe MeCTO (B OOHY
kKneTtkv) taonuubl MeHoeneera. XnmMmmyeckmue CcBOMCTBA




OTKpbITUE N30TOMOB

o [lepBoe gokasaTenbLCTBO TOrO, YTO BELLECTBA, UMeKLLNE
OQMHaKOBOE XMMUYeCKoe noseaeHne, MorytT UMeTb
pasnnyHble r3nYecKme CBOMCTBA, Obisio Nnony4eHo npu
nccnenoBaHny pagnoakTMBHbIX NPeBpaLLeHn aToMoB
TsKenbIX anemeHToB. B 1906—1907 rogax BbISCHUIIOCH,
4YTO NPOAYKT paanoakTUBHOIO pacnaga ypaHallepsoe
AoKasaTenbCcTBO TOro, YTo BelecTBa, MMerLme
OQMHaKOBOE XMMUYeCKoe noseaeHune, MorytT UMeTb
pasnunyHble r3nYeckme CBOMCTBAa, Obisio Nnony4yeHo npu
nccnenoBaHn pagnoakTMBHbIX NPeBpaLLeHn aToMoB
TsKenbIX arnemeHToB. B 1906—1907 rogax BbISCHUIOCH,
4YTO NMPOAYKT paAnoakTUBHOIO pacnajga ypaHa —
noHumnllepsoe goKkasaTtenbCTBO TOro, YTO BELLECTBA,
NMeIoLLME OONHAKOBOE XMMUYECKOE NOBeAEHNE, MOTYT
UMETb pa3sfnyHble pn3nyeckmne cCBOUCTBA, ObISo
Nony4YeHo Npu nccrnegoBaHMN PaanNoaKTUBHbIX
npeBpaLleHNNA aTOMOB TSXENbIX 3NeMeEHTOB. B
1906—1907 ronax BbISCHUIOCK. YTO NDOOVKT



13oTonbl B npupoae

CuunTtaeTtcs, YTO U30TOMHbLIW cocTaB BOMNbLUMHCTBA 3NIEMEHTOB Ha
3emne oanHakoB BO Bcex MaTepuanax. Hekotopbie domnsnyeckme
npouecchl B Nnpupoade NpMBoAaT K HapyLUEHMIO N30TOMHOro cocTtasa
arnemMeHToB (NpupogHoe gpakyuoHUposaHuUe N30TOMNOB,

XapaKTepHoe a9 NErkKnx arieMeHTOB, a TakXXe N30TOMNHble COBUMU

npu pacnage NpUpoaHbIX AONTOXMBYLLMX N30TOMNoB). [NocTteneHHoe
HaKoMneHne B MMHepanax sgep — NPoayKToB pacnaga HEKOTOPbIX
OONTOXUBYLLMX HYKITMOOB UCMNOSb3YETCS B A4E€PHON reOXPOHOI0rMm
N30TOMNOB, XapaKTepHoe AS1F JIENKUX 3M1EMEHTOB, a TakXXe U30TOMHbIe
caBUIM NMpu pacnage NpMpoaHbIX OOMTrOXUBYLLINX N30TOMOB).
[TocTeneHHOe HaKkonneHne B MMHeparnax agep — npoaykToB

pacrnaga HeEKOTOPbIX AONTOXUBYLLMX HYKITNOOB UCMOSb3YeTCs B
agepHoun reoxpoHonornn. Ocoboe 3Ha4YeHMe UMELOT NPOLECCHI
obpa3oBaHuMsl U30TOMOB yrnepoAa B BEPXHUX CrOsX aTMocdepbl noa
BO3OEVCTBNEM KOCMUYECKOTO U3MYYEHUS. DTV gy o
pacnpegenarTca B atmocdepe n rugpocdepe

BOBNeKarTcs B 060pOoT yrrepoaa XusbiMun CyL T~ N— 14c —»CO,
(>KMBOTHbIMU U pacTeHusamn). ayyeHune pacnp
yrnepoga nexuT B OCHOBE paanoyrnepoaHoro




[lonyyeHne pagnoakTUBHbIX
N30TOMOB.

o [lony4yatoT pagmoakTMBHbIE U30TOMbI B aTOMHbIX
peakTopax U Ha YCKOPUTENSAX 3rieMeHTapHbIX YyacTul,. B
HacToslLLiee BpeMs NPoM3BOACTBOM M3OTOMOB 3aHATA
BonbLuasa oTpacrib NPOMBbILLUIIEHHOCTH.

Anbda-pacnag
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Aapo atoMa Aneda-4acTrua
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Aapo atoma HerTpoH MpoToH

laMmma-usnydyeHue
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BozbyxuagHHOe Rapo MaMMa-KBaHT




[IlpumeHeHne B bmonorum v
MeOguLUHe

OpHum 13 Hambornee BblAAKLLNXCA UCCeaoBaHUN, NPOBEAEHHbIX C
NMOMOLLIbIO MeYeHbIX aTOMOB, ABUNOCh UccrneaoBaHne ooMeHa BeLlecTB B
opraHmamax. bbino gokasaHo, YTO 3a CpaBHUTENBHO HEDOMbLLIOE BPEMS
OpraHu3mM nogpepraeTcs No4Ty NofHOMYy oOHoBneHuto. CnaratoLlmne ero
aTOMbl 3aMeHATCH HOBbIMW.

Jlnwb >keneso, Kak nokasanu ornbiTbl MO N30TOMHOMY NccneaoBaHUK KpPoBWU,
ABIIAETCA UCKITIOYEHUNEM N3 3TOrO npaBura. >Kenes3o BXxoauT B coCcTaB
remorriobuHa KPaCHbIX KPOBAHbIX LUAPUKOB. npl/l BBEOAEHUN B NAULLY
PaanoOakKTUBHbLIX aTOMOB XeJi€3a _ ObIno 06Hapy>|<eHo, YTO OHWN MNOYTN HE
NOCTYyNnarT B KPOBb. TOSIbKO B TOM Cnydae, Korga 3anachbl Xeje3a B
OopraHn3mMe UCCAKaloT, XKeJje3o0 Ha4YNHaeT ycBanBaTtbCA OPraHM3MOM.

Ecnu He cywecTByeT 4OCTAaTOYHO SOSIO XMUBYLLMX PpagnoaKTUBHbIX
N30TOMOB, Kak, HANpUMep, y KNUCNnopoda 1 a3oTa, MeHS0T U30TOMHbIN
cocTaB CTabunbHbIX 3fIEMEHTOB. Tak, JobaBneHnem K Kncriopogy n3dbitka
n3otona _Ecnu He cyuiecTByeT 4OCTATOYHO A0SO XMBYLUMX PAAMOaKTUBHbIX
N30TOMNOB, Kak, HANpUMep, y KUCNnopoda 1 a3oTta, MeHsIoT I/I3OTOI'IHbIVI
COCTaB CTabUIbHbLIX 3NEeMEHTOB. Tak, ﬂ,06aBﬂeI-""‘“ T e G-
nsotona ObINO yCTAaHOBNEHO, YTO CBO60,EI,HbII/I K =
npu OTOCUHTE3E, NEPBOHAYaNbLHO BXOAUMN B CC
YrIIEKNCIIOro rasa.




[ToMeHeHMe B NPOMBbILLITIEHHOCTU

OQHMM 13 NPUMEPOB MOXKET CIYXXUTb CrOCcob KOHTPONS n3Hoca
NOPLUHEBBLIX KOreL B ABUratesnsix BHyTpeHHero cropaHmns. Obny4yas
NOPLLUHEBOE KOJIbLIO HEUTPOHAMMU, BbI3blBAOT B HEM Si4EPHbIE
peakuun 1 genarT ero pagnoaktmseHbiM. pu paboTte gsurartens
YaCTMUYKN MaTepuana Kosibla nonagarT B CMa3oyHOe Macho.
ccnenys ypoBeHb pagmMoakTUBHOCTM Macra rnocrie ornpenesieHHoro
BpeMeHn paboTbl ABuUratens, onpenenstoT U3HOC KosbLa.

PaanoakTUBHbIE M30TOMbI NO3BONSAOT CYAUTb O
onddyanmPaanoakTMBHbIE M30TOMbI NO3BOMSAKT CyAUTb O
anddysnm metannos, npoLeccax B JOMEHHbIX Nevyax U T. A.
MolLLHOe _-n3ny4yeHne paanoakTUBHbIX NpenapaToB NUCMONb3YIOT A
nccneagoBaHUs BHYTPEHHEN CTPYKTYPbl METaNNIMYECKNX 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 NMPeaMETOB OPraHN4eCcKoro NPONCXoXaeHus
(nepeBa, ApPeBECHOrO Yris, TKAHEW N T. 4.) NONYYUr
METO paanoakTUBHOro yrnepoaa. B pacteHusix Bcerga
nmeetca _MNHTepecHoe npuMeHeHne ans onpeneneHuns
BO3pacTa ApPEBHUX NPeaMETOB OpraHNU4YeCcKoro
npoucxoxaeHus (aepesa, APEBECHOIO YInsl, TKAHEN U T.
A.) nony4mn MeToq pagmoakTMBHOIO yrnepoaa. B
pacTEHMAX BCErga UMeeTcs -pagmoakTUBHbLIN N3OTONM
yrnepoaallHTepecHoe npuMeHeHue ans onpeneneHuns
BO3pacTa ApPEBHUX NPEOMETOB
npoucxoXxgeHus (gepesa, gpe
A.) nony4nn MeToq pagnoakTu
pacTEHUAX BCerga UMeeTcsl -
yrrnepoga _ ¢ nepuoaom nonyp< ‘
obpasyetcsa B aTmocdepe 3e|V|_,.
KONM4yecTBe N3 a3oTta noa Aeuc o ‘

NTTIAAFMAFIIIAA A7 AL LLALZO LT M t-




PaanoakTuBHbI@ N30TOMNbI —
MCTOYHUKUN N3NTYYEHUN

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 XO3sAMCTBa IS

YBEIIMYECHUS UX
YPOXKANHOCTHU



Pacnpenenenue B JTUCThIX MOMUIOPA
paaunoakTuBHOTO (hochopa, BHECEHHOTO B
yI0OpeHUsI

IlepuaTounblii OOKC A1 PaOOTHI C
PaIuOaKTUBHBIMU BEIIECTBAMHU



['aMma=TepaneBTUYEeCKun anmapars HccnenoBanue MMTOBUIHON JKEIE3BI C
IIOMOIIBI0 PAAUOAKTUBHOIO MoAa



