ABapun Ha paanaumnoHHO-
OMacHbIX OObeKTaXx.
MoHn3unpytoLee
N3rny4vyeHue.

Llenb: akTyannampoBaTtb 3HaHUS O PaaMoOaKTUBHOCTU U
pagnaumMoHHO-oNacHbIX 06beKTax, 06 NOHN3NPYIOLLLEM
N3Ny4YeHUn; N3y4nTb Krnaccugukauno pagmaunoHHo-
onacHbIX O6bEKTOB; BOCNUTATb YMEHME paboTaTh B
KoMaHae Ona OOCTUXKEHUS Lenu.



PaanoakTMBHOCTb — CaMOlMPOMN3BOJIbHbIN
pacnaj ssgep atoMoB HECTAOUIbHbIX
XUMWNYECKUX IEMEHTOB (M30TOMOB),
COMPOBOXAaKLWNNCA BblAENEHUEM
(n3ny4vyeHMeM) NOTOKa fieMeHTaPHbIX
YacTuL U KBAHTOB 3JIEKTPOMarHUTHOW
9Hepruu. [Npn B3anmoagencTBmm Takoro
NOTOKa C BELLECTBOM NPOUCXOaNT
obpa3oBaHME MOHOB Pa3HOro
(MONOXWUTENBLHOro N OTPULATENBHOIO)
3Haka, N0O3TOMY 3TO ABMEHUE Ha3bIBaKOT

elie NOHN3NPpyrnmnm mnairniyvyeHmem
(M)



ABneHne paanoakTMBHOCTU — OQHO U3
CBOUCTB, Npucyllee, nogobHo macce nnu
Temneparype, nobomy BeLLECTBY BO
BceneHHon. B noBcegHeBHOU Xn3Hu N
BO3JENCTBYET Ha Hac Bcerga v Besae, rae
Obl Mbl HU ObINTA. OTO CBA3AHO C TEM, YTO
€CTECTBEHHbIE paAnoaKTUBHbIE BELLECTBA
(paAnoOHYKNMAObI) paccesiHbl Mo BCEM
MaTepuanam XX1UBou U HEXXMBOWU NpUpoAab!.



JTrooy NoO3HaAKOMUITUCL C ABEHUEM
paanoaktnusHoctn B 1896— 1898 rr. Bcnen 3a
OTKpbITUEM AHpU bekkepernem cnocobHOCTH
Conen ypaHa ucnyckatb « TaHCTBEHHbIE JTy4n»,
npoHuKawLwune nosctogy, Neep n Mapua Kropu
CyMenun OObACHUTL 3TO ABIEHNE U BbIOENUTD
HOBbLIE pagMoaKTUBHbIE ANIEMEHTLI — MOJIOHUN U
paguun.

B kauvecTtBe eguHULbI U3MEPEHUSA
PaaNoaKTUBHOCTU NPUHATO OAQHO A4epHOE
npespalleHue (pacrnan) B cekyHay. B
MexxayHapogHou cUcTeMe eauHnL, M3MepeHNS
(cuctema CW) ata egmnHuua nony4usra HasBaHue
bekkepenb (bkK), LULMPOKO UCMNONb3yeTcs U
BHECUCTEMHad eanHunua — kropu (Kn).



C Tex nop Jiroan MIHTEHCUBHO N3Yy4HaloT
ABJIEHNE PagnOaKTUBHOCTU

9TO iAepPHOE OpPYKME
apepHas aHepreTuka,

CUCTEMbI NepepaboTkM paanoakTUBHOIO
CbIPbA U OTXOAOB,

LLIMPOKOE BHeApeHne pagnoakTUBHbIX
9NEeMEHTOB B pas3finyHble 061acTn HayKu,
TEXHUKN, MEAULINHBI.



[1o agepHoun Tpareaun B ANoHMU
4enoBe4YeCTBO Marsio 3a4yMbiBanoch O
pagvauun Kak o BpeaHOM pakTope.
B3pbiBbl 60MO B Xupocume u Haracaku,
nocneaywwme saepHble ucnbitaHng,
OCODEHHO UCTbITaHUA Ha NOBEPXHOCTU
3eMIn 1 B BO3ayxe, NpUBENHU K
PaanNOaKTUBHOMY 3apakeHU0 OrPOMHbIX
TEPPUTOPUN, BblMageHNIO paanoaKTUBHbIX
OCaKOB MNpaKTU4YEeCKN BO BCEX HYACTSX
cBeTa, MHOrO4YMCNEHHbIM XXepTBaM ”
NoTEpPSIM.



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

B 1963 r. mexxay rocygapcreamum,
MMEKLLMMN Ha BOOPYXXEHUN d0epHOoe
opyXxue, bbin nognucaH gorosop ob
orpaHU4yeHunmn ero ucnblTaHnn B
aTtMmocdepe, nog Boaou n B kKocmoce. B
HaCTOodALWEee BpeEMA BCE AAEPHbIE
nepxasbl, Kpome Kntaa n dpanHuumu,
NMNOJIHOCTbKO OTKa3aJ1IUCb OT NMpoBeaeHNA
MCNbITAHNN A0EPHOr0 OPYXXUS.



XPOHOMOrMsA KpynHeULmnx aaepHbIX aBapun.

1957 200 (Kacnu, HenabuHckas obn., CCCP) — B3pbIB
eMKOCTEN C A0ePHbIMN OTXO04aMM, anBenLumm K
CUNBbHOMY paAnOaKTUBHOMY 3apakeHUo 60rbLLION
TEPPUTOPUN U K 3BaKyaLmmn HaceneHus. ['lpu B3pbiBe
obpas3oBanocb pagmoakTuBHOe 0bnako. byagyun
NOAHATbLIM B BO34YyX OO0 BbICOTbl 1 KM, OHO
nepemeLlanoch rno HanpasfieHU0 BETPA Ha CeBEPO-
BOCTOK. B pe3ynbraTe ocaxaeHus paanoakTUBHbIX
as3po30sien Ha MECTHOCTK obpasoBarncs pagnmoakTUBHbIN
crnen. OTOT cnepq 3axBaTui YacTb TEPPUTOPUN
UenabuHckon, Ceepanosckon un KypraHckon obnacren,
nmen wupuHy go 20—40 km n npotaxeHHocTb 4o 300
KM, obLwyto nnowagb 15—23 Tbic. KM2. B rpaHuuax
pacnpoCTpaHeEHNA paauoakTUBHOIO crieda Ha MOMEHT
aBapuu npoxmneano 270 Tbic. YenoBek. ABapua npmueena
K CEPbE3HbIM 3KONMOrM4YeCcKUmM rnocriecTBusMm,
notpeboBana NPUHATUA Mep No 3allmTe HaceneHus



26 anperns 1986 200 — npou3oLusia camas cTpalliHas B
NCTOPUK YernoBevecTBa aBapus Ha YepHOBbINbCKOM
ASC (YkpauHa, CCCP). B pesynbrate B3pbiBa
4YEeTBEPTOro peaktopa B atMmocdepy 6b110 BbIOpOLLEHO
HECKOJTbKO MUSTTIMOHOB KYDUYECKNX METPOB
PaANOAaKTUBHbIX ra3oB, YTO BO MHOIO pa3 NpeBbLICUIIO
BbIOpPOC OT SiA€ePHbIX B3PbIBOB Ha[d, XMPOCUMOW U
Haracaku. BeTpbl pa3Hecnu paguoakTMBHbIE BELLLECTBA
no eBcen EBpone. PagnoaktMBHOMY 3arpAa3HEHUIo
nogseprnucek Tepputopun Poccun, benopyccunm u
YKpauHbl. Ha 3arpsa3HeHHbIX TEPPUTOPUAX OKa3arocCh
/608 HaceneHHbIX MYHKTOB, rae NpoXmBarno OKoMNo 3 MIH
yenosek. B uenom pagnoaktMBHOMY 3arps3HEHUO
nogBeprinucb Tepputopumn B 16 obnacrtax Poccuun n tpex
pecnybnukax, Ha KOTopbIx npoXxueano okosio 30 MnH
YyenoBekK. /13 30Hbl pagnycom 30 KM OT B30OpBaBLLEroc4d
peakTopa Obifia npoBedeHa NorHas aBakyauus Xutenen.
[1poXnBaHMe B HEU 3anpeLleHO.



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 (S4epHble u apyrune Buabl
OPYXNSA U TEXHUYECKME . CPEACTBA), U1 BO MHOMMX
OpYyrnx obnacrax YenoBevYeckon AesaTeNbHOCTM.



PaduayuoHHo-onacHbIll 06bekm (POO) —
npeanpusTre, Ha KOTOPOM MNpU aBapuAX MoryT
MPOM30UTN MacCcoBble paanaLNOHHbIE NOPAXEeHUS!:
[Mpeanpuatns aaepHoro TONAMBHOMO LMKNa —
YpaHOBaA NnpomMbIiLLJIEHHOCTDb,
PaanNoOXmMn4yecKad npomMbILLITIEHHOCTD,
aaepHble peakTopbl pa3HbIX TUMOB,
npeanpuaTnsS No nepepadboTke A4epHOro
TOMJ1MBa " 3aXOpPOHEHNA PaANOaAKTNBHbIX
OTXOOOB;

Hay‘-IHO-I/ICCJ'Ie,EI,OBaTeJ'IbCKI/Ie N NMPOEKTHbIE
NMHCTUTYTbl, UMEKLLNE AOEPHbIE YCTAHOBKWU,

TpaHcnopTHbIe AAepHblIe 3HepreTnyeckne
YCTaHOBKM;

BoeHHble 00beKThl.



[nsa 300poBba YernoBeka Hanboree BaXHbI
NOHU3UPYOLLME BUObI U3ITyYEHUS.
[lpoxoasa 4epes TKaHb, NOHMU3NPYIOLLEE
N3nyyYeHne NepeHoCUT IHEPIUIO U
MOHU3NPYET aTOMbl B MOSeKyrnax, KoTopble
NrparoT BaXKHYHO OMONOrM4eckyro porib.
[losaTomy obnyyeHmne nobbIMU BUOamMu
MOHU3NPYHIOLLIETO U3MTYYEHNA MOXET TaK
NN NHave BNUATL Ha 300POBLE.



Anbda-n3ny4vyeHume

9TO TAXenble NOJNTIOXUTENBbHO 3apsXXeHHbIe
YacTuLbl, COCTOsILLME N3 ABYX MPOTOHOB U ABYX
HENTPOHOB, KPENKO CBA3aHHbIX Mexay coboun. B
npupoae anb@a-4acTtulbl BO3HMKAKOT B
pes3yrnbrate pacrnaga atToMoB TAXenblX
9NIeMEHTOB, TaKUX KaK YypaH, pagun wu
Topun! B Bo3oyxe anb@a-usnydeHue
npoxoanT He bonee NATU CaHTUMETPOB U, KakK
npaBunno, NOMTHOCTbLIO 3adePXMBAETCA JINCTOM
oymaru nnv BHeLWWHUM OMepPTBEBLUUM CJlI0eM
koxxu. OgHako ecnmn BeLWLeCTBO, UcnyckarLllee
anb@a-yacTtuubl, NonagaeT BHYTPb opraHn3ma c
NULLEN UMK BObIXaeMbIM BO34YXOM, OHO
o0rny4yaeT BHYTPEHHWE OpraHbl U CTAHOBUTCH
noTeHUManbHO OnacHbIM.



beTa-nsnyyeHue

9TO ANIEKTPOHBI, KOTOPbIE 3HAYUTENBHO MEHbLLE
anba-4acTuy 1 MOryT rMPOHMKaTb B rMyOb Tena
Ha HECKOJIbKO caHTUMETPOB. OT HEMO MOXHO
3alNTUTBCA TOHKMM JIMCTOM MeTarnna,
OKOHHbIM CTEKJIOM U [aXe OObIYHOWN
opexaoun. [lonagasa Ha He3aLMULLEHHbIE Y4aCTKU
Tena, beTta-n3nyyYyeHmne okasblBaeT BO3OENCTBIUE,
KaK rnpaBuiio, Ha BEpPXHUE Criomn Koxun. Bo Bpems
aBapum Ha YepHobbinbckon ASC B 1986 rogy
NOXaPHbIN MNOMNYYUIIN OXOrM KOXKN B peayrbraTte
OYEHb CUIMbHOro 0bNy4YeHnn dbeTa-4yacTuyamu.
Ecnu BellecTBo, ncnyckawuliee dbeta-4actuuypbl,
nonageTt B opraHmam, oHO byaet obny4vaTb
BHYTPEHHUE TKaAHMW.



[ amma-nsnyyeHue

9TO POTOHbI, T.€. ANIEKTPOMAarHnTHas BOJIHA,
HecyLllaqa aHepruto. B Bo3goyxe OHO MOXET
NpoXxoauTb OOsibLUME PAacCTOAHUSA, MOCTENEHHO
Tepas SHepruo B pesynbrate CTONIKHOBEHUN C
aTtomamu cpeabl. IHTeHCMBHOE ramma-
N3ny4vyeHue, ecnm oT HEro He 3alWUTUTLCH,
MOXET NOBpPeanTb He TONbKO KOXY, HO U
BHYTPEHHME TKaHW. [1NOTHbIE U TAXenble
MaTtepuanbl, Takue Kak Xeneso U cCBMHel,
ABNAKTCA OTNIMYHLIMW Dapbepamm Ha NyTU
raMmmMma-un3ny4veHus.



PeHTreHoBckoe nsnyyeHue (R)

aHasriorMyHo raMmma-usnyvyeHuio,
MCryckaemomy aapamm, HO OHO
Nnony4yaeTcyd MCKYCCTBEHHO B
PEHTreHOBCKOW TPYyOKe, KoTopas cama no
cebe He pagnoakTmBHa. [lockonbKy
PEHTreHoBcKasi Tpybka nnutaeTtcs
9NIEKTPUYECTBOM, TO UCMYCKaAHMNE
PEHTITEHOBCKUX NYyYEN MOXKET ObITh
BKIMHOYEHO UMW BbIKITIOYEHO C MOMOLLbIO
BbIKITtO4aTEess.



HentpoHHoe nanyyeHue (n)

obpasyeTcs B npoLlecce gerneHus
aTOMHOro siapa n obnagaeT BbICOKOW
NPOHUKAIOLLIEN CITOCODHOCTLIO. HEUTPOHDI
MOXHO OCTAHOBUTb TOSICTbIM O@TOHHbIM,
BOOAHbLIM UM napadPUHOBbLIM
bapbepom. K cyacTbio, B MUPHOW XXNU3HU
HUrge, KpomMe Kak Bonman aaepHbix
PEaKTOPOB, HEUTPOHHOE MN3NyvYeHne
NPaKTUYECKN HE CYLLIECTBYET.



[lpakTnyeckaa pabora

Mcnonb3ya tabnuuy 8 (y4edbHuk, ctp. 90),
Ha3oBUTE:

— HauMeHee ornacHoe ans yenoBeka
N3nyvYeHune;

— Hambonee onacHble ang Yyenoseka Buabl
N3Ny4YeHum n cnocoObl 3aLnTbl OT UX
BO30ENCTBUA.



[N/3masa4n.4.1,4.2.



