ABapun Ha paanauMoOHHO-
OMacHbIX OObeEKTaXx.
MoHn3unpytoLee
N3ry4yeHue.

[TogrotoBuna : 3yaeHkoBa AHHa



PaanoakTMBHOCTb — CaMOMPOMN3BOSIbHbIN
pacnaj ssiagep atoMoB HECTAOUIbHbIX
XUMWNYECKUX JIEMEHTOB (M30TOMOB),
COMPOBOXAaKLWNNCA BblAeNeHUeEM
(n3ny4vyeHMeM) NOTOKa fieMeHTaPHbIX
4YacTuL U KBAHTOB 3JIEKTPOMarHUTHOW
9Hepruu. [pn B3anmoagencTBmm Takoro
NOTOKa C BELLECTBOM NMPOUCXOaNT
obpa3oBaHMEe MOHOB Pa3HOro
(MONOXWUTENBLHOro N OTPULATENBHOIO)
3HakKa, No3TOMY 3TO ABMEHUE Ha3bIBAKOT

elie NOHN3INPpyrnmnmm mnairniyvyeHmem
(M)



ABneHne paanoakTMBHOCTU — OOHO U3
CBOUCTB, npucyllee, nogobHo macce nnu
Temrnepartype, nobomy BeLLECTBY BO
BceneHHon. B noBcegHeBHOU Xn3Hu N
BO3JENCTBYET HaA Hac Bceraa v Besae, rae
Obl Mbl H/ ObINTA. OTO CBA3AHO C TEM, YTO
eCTECTBEHHbIE paAnoaKTUBHbIE BELLECTBA
(paAnoOHYKNMAObI) paccesiHbl Mo BCEM
MaTepumanam XX1UBou U HEXXMBOWU NpUpoAab!.



JTrooy NoO3HaKOMUITUCL C ABEHUEM
paanoaktusHoctn B 1896— 1898 rr. Bcnen 3a
OTKpbITUEM AHpu bekkepernem cnocobHOCTU
Conen ypaHa ucnyckatb « TaHCTBEHHbIE JTy4n»,
npoHukKarwLwune nosctogy, Neep n Mapua Kropu
CyMenun 0ObACHUTbL 3TO ABIEHNE U BbIAENUTD
HOBbLIE pagMoaKTUBHbIE 3NIEMEHTLI — MOJIOHUN U
paguu.

B kauvecTtBe eguHULbI U3MEPEHUS
PaaNo0aKTUBHOCTU NPUHATO OAQHO S4epHOoEe
npespalleHue (pacnan) B cekyHay. B
MexxgyHapogHou cuctemMe eauHnL, U3MepeHns
(cuctema CW) ata egmHuua nony4yusra HasBaHue
bekkepenb (bkK), LULMPOKO UCMNonb3yeTcs U
BHECUCTEMHad eanHunua — kropu (Kn).



C Tex nop Jiroan MHTEHCUBHO N3Yy4HaloT
ABJIEHNE PagnOaKTUBHOCTU

9TO AAEpPHOE OpYKME
Q[epHas aHepreTuka,

CUCTEMbI NepepaboTkM paanoakTUBHOIO
CbIPbA U OTXOAO0B,

LLIMPOKOE BHeApeHne pagnoakTUBHbIX
9NEeMEHTOB B pas3fiM4YHble 061acTn HayKu,
TEXHUKN, MEAULINHBI.



[1o agepHou Tpareaun B ANoHMU
4enoBe4YeCTBO Marsio 3a4yMbiBanoch O
paguauun Kak o BpeaHoOM pakTope.
B3pbiBbl 60MO B Xupocume u Haracaku,
nocneaywuwme saepHble ucnbitaHug,
OCODEHHO UCTbITaHUA Ha NOBEPXHOCTU
3eMIn U B BO3ayxe, NpUBENu K
PaanNOaKTUBHOMY 3apakeHU0 OrPOMHbIX
TEPPUTOPUN, BblMageHNIO PpaanoOaKTUBHbIX
OCaKOB MNpaKTU4YEeCKN BO BCEX YACTSX
cBeTa, MHOrO4YMCNEHHbIM XXepTBaM u
NoTEPSM.



C 1945 2. 8 mupe npoussedeHo boriee 2 mebic.
A0epHbIX ucnbimaHuu, 8 mom 4vucrie boree
500 — 8 ammocpepe.

B 1963 r. mexxay rocygapcreamu,
MMEKLLMMN Ha BOOPYXXEHUN d0epHOoe
opyxue, bbin nognucaH gorosop o6
orpaHU4yeHunmn ero UcnblTaHnn B
aTtmocdepe, nog Boaou n B kKocmoce. B
HaCTOodlWEee BpeEMA BCE AAEPHbIE
nepxasbl, Kpome Kntaa n dpaHumu,
NMNOJIHOCTbKO OTKa3aJ1InCb OT NMpoBeaeHnA
MCNbITAHNN S0EPHOr0 OPYXXUS.



XPOHOMOrMsa KpynHeuLmnx aaepHbIX aBapun.

* 1957 200 (Kacnu, HYensibrHckas obn., CCCP) — B3pbIB
eMKOCTEN C A0ePHbIMN OTXO4aMW, anBenLumm K
CUNBbHOMY paAnOaKTUBHOMY 3apaXeHuo 60rbLLION
TEPPUTOPUN U K 3BaKyaummn HaceneHus. ['pu B3pbiBe
obpa3oBanocb pagmoakTuBHoOe 0bnako. byagyun
NOAHATLIM B BO34YyX OO0 BbICOTbl 1 KM, OHO
nepemeLlanoch rno HanpaefieHNto BETPA Ha CeBepPO-
BOCTOK. B pe3ynbraTe ocaxaeHus paanoakTUBHbIX
as3po30sien Ha MECTHOCTK obpasoBarncs pagnoakTUBHbIN
cnen. OTOT cneq 3axBaTui YacTb TEPPUTOPUN
UensabuHckon, Ceepanosckon un KypraHckon obnacrten,
nmen wupuHy go 20—40 km n npotaxeHHocTb 4o 300
KM, obLwyto nnowagb 15—23 Tbic. KM2. B rpaHuuax
pacnpoCTpaHeEHNA padauoaKTUBHOIO crieaa Ha MOMEHT
aBapuu npoxmneano 270 Tbic. YenoBek. ABapua npmueena
K CEPbE3HbIM 3KONMOrM4YeCcKUM nocriegcTBusaMm,
notpeboBana NPUHATUA Mep No 3allmTe HaceneHus



» 26 anpernsa 1986 200 — npowunsoLusria camasi cTpallHasa B
NCTOPUKN YernoBevecTBa aBapus Ha YepHOBbINbCKOM
ASC (YkpauHa, CCCP). B pesynbrate B3pbiBa
YEeTBEPTOro peaktopa B atMmocdepy 6b1510 BbIOpOLLEHO
HECKOJTbKO MUITTIMOHOB KYDNYECKNX METPOB
PaaMOAaKTUBHbIX ra3oB, YTO BO MHOIO pa3 NpeBbLICUII0
BbIOpOC OT SiA€ePHbIX B3PbIBOB Ha[d, XMPOCUMOW U
Haracaku. BeTpbl pa3Hecnu paguoakTMBHbIE BELLLECTBA
no ecen EBpone. PagnoaktMBHOMY 3arpAa3HEHUIo
nogseprnucek Tepputopun Poccun, benopyccum u
YKpauHbl. Ha 3arpsa3HeHHbIX TEPPUTOPUAX OKa3aroch
/608 HaceneHHbIX MYHKTOB, rae NpoXmBarno OKoMno 3 MIH
yenosek. B uenom pagnoaktMBHOMY 3arps3HEHUo
noaBeprnucb Tepputopumn B 16 obnacrtax Poccuun n tpex
pecnyobnukax, Ha KOTopbIx npoXxusano okosio 30 MIH
YyenoBek. /13 30Hbl pagnycom 30 KM OT B30OpBaBLLEroc4d
peakTopa Obifia npoBeAdeHa NorHas aBakyauus Xutenen.
[1poXnBaHmMe B HEU 3anpeLleHoO.



anMeHeHl/le PaaNOaKTUBHbIX BELLECTB.

B 9HepreTuke (atomHon ASC) ans nonyyeHus
aneKkTpuyecTBa n Tenna,

B MPOMbILLUIEHHOCTM (aTOMHOW N HE aTOMHON),
Ha TpaHcnopTe (aToOMHble cyda u ap.),

B MeauLuHe,

B Hayke,

B BOEHHOM Jene (S4epHbie 1 apyrune Buabl
OPYXNSA U TEXHNYECKME . CPEACTBA), 1 BO MHOMMX
OpYyrnx obnacrax YenoBeyYeckon AesaTenbHOCTM.



PaduauyuoHHo-onacHbIl 06bekm (POO) —
npeanpusTye, Ha KOTOPOM MNpPU aBapuaX MoryT
MPOM30NTM MacCOoBblE pagnaLMOHHbIE MOPaXeHUs:

* npe,El,I'Ipl/IFITI/IFI AOEPHOIo TOMJIMMBHOIO LUKIIA —
ypaHOBa4d NnpomMbiLLJIEHHOCTb, PaANOXNMNYECKaA
NMPOMBbILUITIEHHOCTb, AA€EPHbIE PEAKTOPbLI PA3HbIX
TUNOB, NPeanPUATUA No nepepadoTke AAepHOro
TOMJMBa U 3aXOPOHEHNA PaANOaAKTUNBHbIX
OTXOOO0B;

° Haquo-MccneuosaTeanKme N NMPOEKTHbIE
MHCTUTYTbl, UMEKLLUNE AOEPHbIE YCTAHOBKMU,

* TpaHCnoOpTHLIE AAEpPHbIE AHEPreTUYECKMNE
YCTaHOBKM;

e BoeHHble 00OBbeKThI.



[nsa 300poBbaA YernoBeka Hanboree BaXHbI
MOHU3UPYOLLME BUObI U3ITyYEHUS.
[lpoxoas 4epes TKaHb, NOHMU3NPYIOLLEE
N3ny4YeHne nepeHoCUT IHEPIUIO U
MOHU3NPYET aTOMbl B MOSeKyrnax, KoTopble
UrparoT BaXKHYHO OMONOrM4eckyro porib.
[TosaTomy obnyyeHmne nobbIMU BUOaMu
MOHU3NPYHIOLLIErO U3MTYYEHNA MOXKET TaK
NN NHave BNUATL Ha 300POBLE.



Anbda-n3ny4vyeHume

* 3TO TAXKESblE MONOXUTENBHO 3apPAXXEeHHbIE
YacTuLbl, COCTOsILLME U3 ABYX MPOTOHOB U ABYX
HENTPOHOB, KPENKO CBA3aHHbIX Mexay coboun. B
npupoae anb@a-4actulbl BO3HMKAKOT B
pes3yrnbrate pacrnaga atToMOoB TAXenblX
9NIeMEHTOB, TaKUX KaK YypaH, pagun wu
Topun! B Bo3oyxe anb@a-usnydeHue
npoxoanT He bonee NATU CaHTUMETPOB U, KakK
npaBunno, NOMTHOCTbLIO 3adepPXMBAETCA JINCTOM
oymaru nnv BHeLWWHUM OMepTBEBLUUM CIlIoeM
koxxu. OgHako ecnmn BeLLeCcTBO, UcnyckarLlee
anb@a-yacTtuubl, NonagaeT BHYTPb OpraHn3ma c
NULLEN UMK BObIXaeMbIM BO34YXOM, OHO
o0rnyyaeT BHYTPEHHWE OpraHbl U CTAHOBUTCS
noTeHUManbHO OnacHbIM.



beTa-nsnyyeHue

* 3TO 3MEKTPOHbI, KOTOPbIE 3HAYUTENBHO MEHbLLE
anba-4acTuy, 1 MOryT rMPOHMKaTb B rMyOb Tena
Ha HECKOJTbKO caHTUMETPOB. OT HEMO MOXHO
3alNTUTBCA TOHKMM JIMCTOM MeTarnna,
OKOHHbIM CTEKJIOM U1 aXXe OObIYHOWN
opexaoun. [lonagasa Ha He3aLMULLEHHbIE Y4aCTKN
Tena, beTa-n3nyyYeHme okasblBaeT BO3OENCTBIUE,
KaK rnpaBuio, Ha BEpXHUE Criom Koxun. Bo Bpems
aBapumn Ha YepHobbinsckon ASC B 1986 rogy
NOXaPHbIN MNOMNYYUSIN OXKOMM KOXKN B peayrbraTte
OYEHb CUMbHOro 0bNy4YeHnn beTa-4yacTuyamu.
Ecnu BellecTBo, ncnyckawuliee dbeta-4actuuypbl,
nonageTt B opraHmam, oHO byaet obny4vaTb
BHYTPEHHME TKaAHMW.



[ amma-nsnyyeHue

* 3TO (POTOHBbI, T.€. ANEKTPOMarHuTHasa BOJHa,
HecyLllaqa aHepruto. B Bo3goyxe OHO MOXET
NpoXxoauTb OOsibLUME PacCTOAHUSA, MOCTENEHHO
Tepas SHepruo B pesynbrate CTONIKHOBEHUN C
atomamu cpeabl. IHTeHCMBHOE ramma-
N3ny4vyeHue, ecrnm oT HeEro He 3alWUTUTLCH,
MOXET NOBpeanTb He TONbKO KOXY, HO U
BHYTPEHHME TKaHW. [1NOTHbIE U TAXenble
Martepuanbl, Takue Kak Xeneso U cCBMHel,
ABNAKTCA OTNIMYHLIMW DapbepamMm Ha NyTU
raMmmMma-un3ny4veHus.



PeHTreHoBckoe nanyyeHue (R)

* aHanornM4Ho raMmma-u3sryvyeHuto,
ncnyckaemomy sigpamm, HO OHO
nony4yaeTcsl UCKYCCTBEHHO B
PEHTITEHOBCKOM TPYOKe, KOTOpasi cama ro
cebe He pagnoakTmBHa. [lockonbKy
PEHTreHOBCKasA TPyOKa nnutaeTcs
9JIEKTPUYECTBOM, TO UCMYyCKaHUE
PEHTITEHOBCKUX NyYEN MOXKET ObITh
BKJ1HOMEHO USIN BbIKIMHOYEHO C MOMOLLbIO
BblKIo4aTens.



HeuntpoHHoOe nanyyeHue (n)

» 0bpasyeTcs B npouecce geneHusd
aTOMHOro siapa n obnagaeTt BbICOKOW
NPOHUKAaIOLLIEN CITOCODOHOCTLIO. HEUTPOHDI
MOXXHO OCTAHOBUTb TOSICTbIM OETOHHbIM,
BOOAHbLIM U napadPUHOBbLIM
bapbepom. K cyacTbio, B MUPHOW XXNU3HU
HUrge, KpoMe Kak Bonman aaepHbiX
PEaKTOPOB, HEUTPOHHOE MN3NyvYeHune
NPaKTUYECKN HE CYLLIECTBYET.



