[IprMmeHeHNe IAEPHON DHEPI'HH B
Pa3iNYHbBIX OTPACAIX.
A0O3a PasHuOaKTHBHOI'O U3AYVUCHU.

[ToaroroBun padbory :
CTyAeHT rpynns: [1-191
AbIKOHOB AHApPEH



[IpuMeHeHNe SAePHON SHEPTIHH

IToBCcemecTHOE TPUMEHEHUE ARACPHOM SHEPIUHU
HA4YanoCh 6narosapsa HAYyYHO-TEXHHYECKOMY
IIPOIPECCY HEe TOABKO B BOEHHOM OOKACTH, HO H B
MHUPHBIX 1Iensx. CeroaHs Henb3ss 0OO0OUTHCH Oe3 Hee B
IIPOMBILIAECHHOCTH, SHEPIreTHKE H MEAHIIHHE.
BmecTe ¢ TeM, HCTIOAB30BAHUE AACPHOMN DHEPTIHH
HMMEET HE TOABKO IIPEHMYILIECTBA, HO B HEAOCTATKH.
[Ipexxae Bcero, 3To OIIaCHOCTDH PAAHALINH, KaK AN
YEenOBEKA, TaK U AL OKPY>KAIOIIEH CPEARI.
[IpuMeHeHNE IAEPHON DHEPTIHH PA3BUBAETCS B ABYX
HANIPaBACHUIX: HCIIOAB30BAHHE B DHEPIreTHKE U
HCIIONAB30BaHHE PaAHOAKTHBHBIX H30TOIIOB.
H3HayanbHO ATOMHYIO DHEPI'HIO IPEAIIOAATANROCH
HCIIOAB30BATh TOABKO B BOEHHBIX IIEAIX, H BCE
Pa3paboTKH UIAK B 3TOM HAIIPaBACHHH.




Pas3BHuTHE aTOMHOHN DHEPIHHU

ATOMHAas DHepreTuka Kak
HCTOYHHUK IIOAYIECHHUST SHEPIHHU
BIIEPBBIE B IPOMBIIINEHHOM
cexTope 6bina peannu30BaHa B
BHAE ATOMHOM SAEKTPOCTAHIINH
B 1954 r. [Ipuuem 3anyck ee
IIPOMCXOAUA B TOT'AA €IIe
CoBeTckou Poccumn.
ITOoAMOCKOBHBIN I'OPOJA,
- O6HHHCKE CTan CBOEOOPA3HBIM
 KOYyTEBOAHUTEAEM) AN DSHEPI'HH,

IIOAYYaeMOH U3 aTOMOB SApPa, K
HaceneHuio CCCP.
IIprMmeuaTenbHO, YTO TOABKO B
-#- 1956 r. Hauana cBOe pasBUTHE
<« UCTOPHS IACPHOM SHEPI'eTHKH B
. CIA. IloHaTHO, YTO Takoe

" KOCTIDKEHHE HE MOTAO OCTAThCS

He3aMeUYEeHHbIM B MHpE.




lnepHOE opyXHue

AAEPHOE OPY2KHE (ycTrapeBiiee
aTOMHOE OpPY>XXHE) — OPYKHUE
MAaCCOBOT'O IIOPa>XEHHS B3PBIBHOI'O
AEHCTBUHSI, OCHOBAHHOE Ha
HCIIOAB30BAHHH BHYTPHALECPHOH
SHepPruu. UICTOYHNKOM SHEPIruu
SBASIOTCS ANOO AAepHASI peaKIlus
LEeNEHUS TSXKENbIX Aep (Hampumep,
ypaHa-233 UAH YpaHa-235,
IIAYTOHMSI-239), AHOO TEpMOsAEPHAS
peaxIius CHHTEe3a AETKHX IAEeP

(cMm. ).




[IOANYUYEHHWUE PAAMOAKTHUBHBIX
N30TOIIOB 1 UX IIPUMEHEHHUE

[TonyuaroT pasrOaKTHBHBIE H30TOIBI B ATOMHBIX
peaKTopax H Ha YCKOPHUTEAIX DAEMEHTAPHBIX
yacTHll. B HacTosIIIee BpeMs IPOHU3BOACTBOM
H30TOIIOB 3aHATA OOAbIIIAS o'rpacm:
IIPOMBIIIAEHHOCTH.

y




PanmoakTHBHBIEC U30TOIIRI B
OHONOI'MH U MEAHIINHE.

OaxuM 13 Haubonee BHIAAIOMINXCS HCCAEAOBAHUM, IIPOBEAEHHBIX C IIOMOIILI0O MEYEHBIX
aTOMOB, IBHAOCH UCCAEAOBaHHE OOMEHA BEIIECTB B OpraHu3Max. BbIno foKa3aHo, YTo 3a
CPaBHUTEABHO HEOOABIIIOE BPEMS OPIaHU3M IIOABEPTAETCS IIOYTH IIOAHOMY
obxoBAeHUIO. Cnrarapoiiue ero aToMbl 3aMEHSIIOTCS HOBBIMH. J\HIIIL XXeAe30, KaK
IIOKa3aAH OIBITHI IO H30TOIIHOMY MCCAEAOBAHHIO KPOBH, SBAIETCSA HCKAIOYCHUEM H3
9TOr'O IpaBHAad. JKene3o BXOAUT B COCTAB I'eMOr'A06HHa KPAaCHbBIX KPOBSHBIX IITAPHKOB.
ITpu BBEACHMH B ITHITY PAAHOAKTHBHBIX aTOMOB >Xene3a 65180 0OHAPY>XKEHO, YTO OHH
IIOYTH HE IIOCTYNAIOT B KPOBb. TOABKO B TOM CAy4Yae, KOTAA 3allachl XXeAe3a B OPraHu3Me
HCCAKAaIOT, XXeNAe30 HaYMHaeT yCBauBaThCA opraHusmMoM. Ecau He cymlecTByeT
AOCTATOYHO AOAT'O XKUBYIIHX PaAHOAKTHBHBIX H30TOIIOB, KaK, HAIIPUMED, Y KHCAOPOAA U
a30Ta, MEHSIIOT U30TONIHBIN COCTAB CTAOHMABHLIX DAEMEHTOB. Tak, so6aBAEHHEM K
KHCAOPOAY U30BITKA U30TOIIa OBINO YCTAHOBAEHO, YTO CBOOOAHEBIN KHCAOPOA,
BBIACASIOLUIUHCS IIPH (POTOCHHTE3E, IEPBOHAYANBHO BXOAUA B COCTAaB BOABI, & HE
YIAEKHCAOTI'O ra3a. PasnoakTHBHBIE H30TOIIBI IIPHMEHSIOTCS B MEAUIIHHE KaK AAT
IIOCTAHOBKH AMArHO3a, TaK U AN TEPANeBTHYECKHUX eneH. PaanoakTHBHEIN HATPHH,
BBOAUMBIHM B HEOOABIITHX KOAUYECTBAX B KPOBb, HCIIOAL3YETCS AN UCCAELOBAHUS
KpoBoobparienus. Hos HHTEHCHBHO OTAAra€TCs B ITUTOBHAHOM XXene3e, 0COOEHHO IIpH
6azenoBor 6onesHu. Habnroaas ¢ IOMOIIBIO CUETYHKA 38 OTAOXKEHHEM PaAHOaKTHBHOI'O
HO0Aa, MOXXHO OBICTPO IIOCTABHTh AHATHO3. BonbIie A03bI PAAHOAKTHBHOI'O HOAA
BBI3BIBAIOT YaCTHYHOE pa3pyllIeHHe aHOMAaAbHO Pa3BHBAIOIINXCA TKaHEH, 1 IIO3TOMY
PasHNOaAKTUBHBIN HOA HCIIOAB3YIOT AAS AeUECHUA O0a3es0BOM 60one3H 7

H3AyYEeHHEe KOOanbTa HCIIOAb3YETCS IIPH AeYEHHH PAKOBBIX 3ab0n€
ITYIIIKQ).
N gy




PanmoakTHBHBIEC U30TOIIRI B
IIPOMBIIIACHHOCTH

He meHee oburupHa 061aCTh IPUMEHEHHUS
PasHOaKTUBHBIX U30TOIIOB B
IPOMBIIAEHHOCTH. OZHUM U3 IPHMEPOB
MO>XET CAY>XHTB CIIOCO6 KOHTPOAST U3HOCA
IIOPIIIHEBBIX KOAEI] B ABUT'ATEASIX
BHYTPEHHEro cropanus. Obny4das
IIOPLIHEBOE KOABIIO HEUTPOHAMH,
BBI3BIBAIOT B HEM SIAEPHBIEC peaKIIuU U
AERAIOT €ro pasuoaKTUBHEIM. [Ipu paboTe
ABUT'ATEAST YACTHYKH MaTepHana KOAbLA
IIOIIaAAIOT B cCMa3ouHoe Macho. Mccneanys
YPOBEHD PaAHOAKTHBHOCTH MaCAa IIOCAE
OIIpEeAEREHHOI'O BpEMEHHU PabOTEHI
ABUTATENS, ONIPEAEASIIOT H3HOC KOABIIA.
PannoakTUBHbBIE U30TONIBI IO3BOASIOT
CYAHTE O AUPPY3HH METARROB, IIpoIleccax
B AOMEHHBIX IIevax U T. . MomiHoe y-
U3AYYEHHE PAAHOAKTHBHLIX IIPEIIapaToB
HCIOAB3YIOT AAST HCCAEAOBAHUS
BHYTPEHHEH CTPYKTYPhl METAAANYECKHUX
OTAHBOK C IIEABIO OOHAPY>KEHUSI B HHUX
AedeKTOoB.




BUONOT'MYECKOE AEVCTBUE
PAANNOAKTHUBHBIX

H3nyueHnusa pasroaKTHUBHBIX BEIIECTB OKA3bIBAIOT OYEHb CHABHOE
BO3AEHCTBHE Ha BCE XXHBbIE OpraHu3MEI. A\a>ke CpaBHUTEABHO craboe
HU3AyYEHHEe, KOTOPOE IIPHU IIOAHOM IIOT'AOIIEHUH IIOBBIIIIAET
TeMIneparypy Teaa auirb Ha 0,001 °C, HapyiaeT >XXU3HeAeITEABHOCTD
KAneToK. JKHuBas KnieTKa — 3TO CAOXXHBIH MEXaHH3M, He CIIOCOOHBIH
IPOAOIKATE HOPMAABHYIO AEITEABHOCTD AAXKE IIPH MAaAbIX
TIIOBPEXAEHHUSIX OTAEABHBIX €I'0 YyuacTKOB. MeXxay TeM u crabnie
H3AYYEHHT CHOCOOHBI HAHECTH KAETKAM CYILIECTBEHHBIE ITIOBPEXAECHUS
U BBI3BATh ONIACHbIE 3aboneBanud (ayueBas 6onesus). [Ipu 6onbimon
MHTEHCHBHOCTH HU3AYUYEHHS XXUBbIE OPIaHU3MBI ITorubaroT. OnracHOCTh
U3AYYEHUH YCYT'YOAIETCSA TEM, YTO OHU HE BBI3LIBAIOT HHKAKHUX OONEBBIX
OLIYIIEHHUH AaXXe IPH CMEPTEABHBIX A03aX. MexaHN3M OGHMOAOIHYECKOTO
AEHCTBHS U3AYYECHHS, IOPaXKAIolero o6 beKThI, ellle HEAOCTATOYHO
usy4eH. Ho sicHO, 4TO OHO CBOAHTCS K MOHHU3ALMH aTOMOB H MOAEKYA H
5TO IPHUBOAUT K U3MEHEHHIO HX XUMHYECKOH akTuBHOCTH. Hanboxnee
YYBCTBUTEABHEBI K H3AYUYEHHUIM SIAPA KAETOK, OCOOEHHO KAETOK,
KOTOpkIe 6BICTPO sensaTcd. [loaToMy B IEPBYIO OUEpPEAb U3AYUEHUS
IIOpa>kaloT KOCTHBIN MO3TI', H3-3a Yero HapylllaeTcs IIpoLecc
obpazoBaHug KPOBH. l\anee HACTyIIaeT IIOPaAXKEeHHE KAETOK
IHUIEBAPHUTEABHOI'O TPAaKTa U APYTHX opraHoB. CHABHOE BAUSHHUE
OKa3bIBAET ObnyUeHHEe Ha HACAEACTBEHHOCTS, IIOpaXkas 'eHbI B
XpoMocoMax. B GOABIIHHCTBE CAYYAEB STO BAUSTHHE SIBASIETCSI
HebnaronpuaTHbIM. O6AyUeHHE XXHBBIX OPIaHH3MOB MOXXET OKa3bIBATh
U OIIpeAeneHHYIO IIOAb3Y. BeicTpopa3sMHOXalOIIHeCs KAETKH B
310KA4YECTBEHHBIX (PAaKOBBIX) OITYXOAIX OONEe UYBCTBUTEABHEI K
obnyueHNtIo, yeM HopManbHbIle. Ha 3 TOM OCHOBaHO OAAaBAEHHE PAKOBOH
OIIYXOAH Y-Ay4YaMH PaAHOAKTHBHBIX IPENIAPATOB, KOTOPhIE AAS DTOH
uenu 6onee 9pPEeKTHBHEI, Y€M PEHTTE€HOBCKHE AYYH.



A0O3a H3AYUEHUS

Pos3aencTBHE H3AYUYEHHH HA XXHUBBIE OPI'aHHU3MBbI XapaKTepH3yeTCS
BO30M U3AyUYeHUS. [IOTAOIIIEeHHON J030H H3AYUYEHHSI Ha3kIBACTCSI
OTHOIIIEHHE IIOT'AOIIEHHON SHEePIrui E HOHU3HUPVIOMIEro U3AYUEeHHUS
K Macce m obnyyaeMoro BelleCTBa:

D=E/m
B CH nornouieHHyo A03Y H3AYUEHUS BRIPAXKAIOT B I'Pasx
(cokpamienHno: I'p). 1 I'p paBeH OTrAOIIIEHHON A03€ U3AYUECHHUS, ITPH
KOTOPOM OOAYUYEHHOMY BEILIECTBY MACCOHM | KI' mepesaeTcs SHeprus
HOHHU3HUPYVIOLIETro U3AYUYEeHHT 1 [AXK:

1I'p = 1 Ax/kT
EcTecTBeHHBIN POH pasHalul (KOCMHYECKHE AYYH,
PasNOaKTHBHOCTD OKPY>KAIOIEeH CPEAbl 1 YEAOBEUECKOTI'O TENA)
COCTABASLET 3a I'OA A03Y U3AyUeHHS oKono 2 * 10-3 I'p Ha yuenosexa.
MexxayHaposHas KOMUCCHS II0 PaAHAIIMOHHOM 3alllUTe YCTaHOBHAA
AAS LHIL, PAOOTAIOIINX C U3AYUIEHHEM, IPEAEABHO AOIIYCTHMYIO 33
roa 5o3y 0,05 I'p.
Ao3a usnyuyenus 3—10 I'p, moayueHHas 3a KOPOTKOE BpeMH,
CMEpPTEABbHA.



Cracubo 3a BuuMmauus!!!



