MOV « COILI Neo7y»

ATOMHas 3HepreTuka n
ee 3Konornyeckue
npoodnembl







 ATOMHEIE DJIEKTPOCTAHIUN — -
TpeTuii “Kut”’ B CHCTEME '
' COBPEMEHHOU MHUDPQJ
HEPIeTH
oeccnopit

AE B
HACYUTHIBAET 0K0J10 70 JIeT,

koraa B 1939r. 0bli1a OTKpHITA
peakuus aenenus ypana. C 3Toro
MOMEHTA HAYMHACTCH UCTOPUA
ATOMHOW HEPreTHKH.



Ilemmu:

Ha ocHOBe MHOro4YMcneHHbIX AO0CTOBEPHbIX (hakToB
aHanu3upoBaThb U NPMBECTU BbIBOAbLI MO CleAyoLWUM
BOMnpocam:

e CyuwecTByeT Jqiu ONacHOCTb MUPHOro atoma?
 OnacHa nu aToMHasa 3HepreTuka?
e 3arpsa3HeHue oKpyxawluweun cpeabl AAC

 MNMocneacTBusa YepHoOLINLCKOU KaTacTpodbl



C yero Bce Ha4yMHanocp?!

B 30-€ roasl Hamiero cToJIeTus N3BECTHBIN
yuenblid 1.B. Kypuaros pabotan o
BOIPOCAM aTOMHOW TEXHUKH B HHTEPECAX
HAPOJHOI'0 XO35MCTBA CTPAHBI.

B 1946 r. B Poccun ObLI COOpYKEH U
3aIyIlEH NEPBbIA HA EBpOnencKo-A3naTcKomM
KOHTUHEHTE AACPHBIA PEAKTOP.

CozpaeTcsl ypaHOI00bIBarOIIasI
MPOMBIIIIEHHOCTb.

Oprasn30BaHHOE ITPOU3BOACTBO SIACPHOTO
TOpHOYEro — ypaHa-235 u miyToHus-239,
HAJIQKEH BBIIMYCK PaJUOAKTUBHBIX U30TOIIOB.

N.B.Kypuaros
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Aata BBoAa nepBbix MomntHocTe ADC o crpanam

Aara BBoAQ Crpana
HEPBBIX MOIITHOCTENU
1954 CCCP
1956 BeauxoOpuranus
1957 CIIIA
1963 Nrasus
1965 Dpannma
1966 OPT', Anouusa, AP
1967 Kanaaa
1968 Hcranna, HuaepaaHABI
1969 Isevinapua, Masna
1971 HIserua, I Takucran
1974 beabrusa, boarapusa, Aprearuna
1977 DUHAAHANA, FO>x.Kopes, 0.
TaiiBanb
1979 YexoCAOBaAKHA




B Poccun umeerca 10 aromubix aaexrpocranuii (ADC), u
IIPAKTUYIECKH BCE OHU PACIIOAOKEHBI B I'YCTOHACEACHHOM
eBpoIierickoM yactu crpadbl. B 30-knaomerpoBoit 30He 3THX

ADC mpoxxuBaeT 00oAee 4 MAH. UEAOBEK.
banakoBckag ASC
benospckag ASC
bunnbuHckas ASC

KanuHuHckas ASC (Teepckaa obnactb, T.
yoomns)
Konbckag ASC
Kypckag ASC
IleHuHrpaackag A9C
HoBoBopoHexckagd ADC
PocTtoBckaga (BonrogoHckasa) ASC
CmornieHckag AQC




Hanbonee mouwHble ASC B mupe

Hazpanue ADC
«Pykycnma» (Fukushima)
«bpyo» (Bruce)
«I'paBeann» (Gravelines)
«[Taaroaap» (Paluel)
«Katarom» (Cattenom)
«3aTIOpOIKCKAS»

«broxe» (Bugey)

«[ Tmxepmar» (Pickering)
«ITano Bepae» (Palo Verde)
«Kypcxas»
«/\eHmHTPaACKA»

«T'puxactem» (Tricastin)

Crpana

Amonns
Kanmaaa
Opannua
DOpanrnua
Opannua
Vkpanna
DOpanrua
Kamana
CIITA
Poccus
Poccus

Opannua

Mormuaocts, MBT

8815
6818
5460
5320
5200
4765
4140
4116
3810
3700
3700
3660

KoAamnmuecTBO
OAOKOB
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Bcero ¢ MoMeHTa Ha4dana akcnnyataumm ASC
B 14 ctpaHax Mupa npowu3oLuno 6onee 150
MHUMOEHTOB U aBapun pa3IMYHON CTENEHU
CNOXHOCTU. HekoTopble U3 HUX:

e B 1957r — B YuHackenne (AHrnAns)

e B1959r — B CaHTa-Cto3aHHe (CLLA)

e B1961r — B Anpaxo-®once (CLLA)

» B1979r — B Tpu-Mann-Amnenp, (CLLA)

e 1986 roag —HepHobbl1bCKasg KatacTpoda.







26 anpenﬂ 1986 r.

BprIBa
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Soil contamination
after accident

Cesium 137
{one curie or
more per sq km)




Buisl pagualiiOHHbBIX U3JIYYCHUU:

nabl NMpupopaa NMpoHukarowasa | MloHnsnpyrowasn
3NY4YEeHUN | N3nyvYeHus CNOCOBHOCTb CMOCOOHOCTb
amMmma AnekTtpomarHut | bonbwasna, oyeHb | Mano3HauuTenbHas,
Has, BbICOKas HUXe, YyeM y anbda
peHTreHoBCKas yacTtuy
nbda MNMoTok spep Cnabas Bbicokas
aToma renus
eTta NMoTtok BbicokKasi, Bbilwe | 3HA4YUTENIbHO HUXe,
3NeKTPOHOB yem y anbda yem y anbga
euTpoHHoe |[lloTok OuyeHb BbicOKass | Bbicokas

HENTPOHHbIX
yacTtuy







 [1pn paanauMoOHHOM ypoBHe cBbille 15Kun
Ha KBaApaTHbIN KUIOMETP XWU3Hb
yesioBeka HeBO3MOXKHa.

e TeppuUTOpUA 3anoBegHMNKa 3apaXKeHa OT
15 po 1200 Ku/km2.

* )K13Hb Clola He BEPHETCA HU
yepe3 100, HK1 yepe3 500, a Ha
OTAEeSIbHbIX Y4acTKax
3anoBegHuKa HU 4vepes — 1000
neT




Fleemeua MecCTa

yenosek
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BbiCOKYI0 1,03y

1 GRERRE




KosdunmeHT 9yBCTBUTESIIFHOCTH TKAHU IIPU
9KBUBAJICHTHOM [103€ O0IyUYCHHUS

TKaHu JKBUBaJZIeHTHasa ao3a %

KOCTHas TKaHb 0,03
HlnToBMAHAsA xene3a 0,03
KpacHbIN KOCTHbIN MO3r 0,12
Jlerkue 0,12
Mono4yHasa xenesa 0,15
ANYHUKN, CEMEHHUKU 0,25
[ipyrve TKaHu 0,3
OpraHusm B LIeSIOM 1




) NUKBUOALUM

ACT31

ThIC. HenoBeK







HaHeceH
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"'eHeTUYeckue nocneancresus
paauauum







[locheacTBuda paanaumn:

e MyTauuu

» PakoBble 3aboneBaHns (LMUTOBUAHOU
Xenesbl, IENKO03, MOSTIOYHOMU Xenesbl,
JIerkoro, Xenyaka, KNwe4vyHuka)

* HacneacrBeHHble HapyLLEeHUS
e CTepuIbHOCTb ANYHUKOB Y XXEHLLUWH,
» Cnaboymue




YeM cerogHa onaceH
YepHobbinb?

e [ NaBHble 3a4a4u:

e Co34aTb HAAEXHYIO 3alUUTY HaA YeTBEepTbIM
3Heprob6/10KoM;

e [lopaep>xmnBaTtb B NopsaaKe crapble
MOTrUJTbHUKMU;

e Co3aaTb HOBble BpeMeHHble K1aabulla
TEXHUKWN;

o [1pOOOMKNUTL AE3aKTUBALIMIO N «OTMbIBaHNE»
TeppuTopmn N Bcex ob6bekToB OT paanaLumn




Pa/IMOAKTUBHBIE OTXO/IbI:
COBDEMEHHBIE PoGIEMb!
H OJIHH W3 NPOCKTOB

HX PELICHHS.









ATOMHBIN J1€T0KOJ «JIeHuH
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= OgHako on Tb AAEePHOMU
3Hepr%mnbxo B
cepe aBapumn u Katactpod
Oaxe 6e3 HUX okono 250

paAnoOaKTUBHbIX N30TOMNOB
nonagaro “ aroLlyro
cpeny B pe3ynbrate paboTbl
AAepHbIX peakTopoB. Cpeau
HUX:

= KpuntoH-85. cenyac Konuqaso KpuntoHa-85 B
mmoccbwomal pa3 BblLle, ”ana
aTOMHOM 3pbl. ITOT ra3 B aTMoccepe BeAeT cebs kak
TensINYHbIU y

= TputuUn unu aKTVIBHbIVI BOAOPOMFBHGHMQ

r’PYHTOBLI

CXOoAUT NPaKTu Pyr Bcex

= Yrnepoa-14.

= [InyToHun. Ha imne ObI510 He bonee 50% 3TOro cBepx
TOKCUYHOro 3fieMeHTa A0 Havyana ero nponM3BoacTBa
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- MEpBOCTErNeHHoe 3HaYeHNE o ——  —

HblHe, KaXablM AO/HKEH OTHYETIMBO MOHUMATH
ONacHOCTb, KOTOpast UCXOAUT OT TEXHUKK MpK
6e34yMHOM, HErpaMOTHOM N/

6e3HPaBCTBEHHOM OTHOLLEHWMN C HEO.
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ANEKTPOCTaHLU KX




BETPOBAA SJIEKTPOCTAHLUA

BETPOOHEPIETUKA - oTpacnb
9HEepPreTukn, cea3aHHas ¢ paspaboTkomn
METO0B U CpeacTB And npeobpa3oBaHUSA
9HEpPrmn BeETpa B MEXAHUYECKYIO, TEMMOBYIO
NN 3NEKTPUYECKYIO aHepruto. Betep —
BO30OHOBMNSIEMbIN UICTOYHUK SHEPTUMN.
BeTpoBasi aHeprns MoOXeT ObITb
MCMoJSib30BaHa NpaKkTU4eCKn NOBCEMECTHO;
Hanbornee NepcnekTUBHO MPUMEHEHNE

e O  _a
BETPO3HEPIETUHECKNX yCTaHOBOK B ‘
CANLCKOM YOR4AIMCTRA



[ eoTepmManbHbIE

SJTSKTPOCTAaHU A



[EOTEPMAJIbHAA 2JIEKTPOCTAHUUA -
TEenN03/1eKTPOCTaHUMs, npeobpa3ytoLas
BHYTpeHHee Tenso 3eMnun (3Hepruto
ropsaymx napoBoAsdHbIX NCTOYHUKOB) B
3/1IEKTPUYECKY0 aHepruio. B Poccnmn 1-9
reotTepmMalsibHada a3/1eKTpoCTaHUUS
(MayxeTckast) MoWwHOCTbIO 5 MBT nyuwieHa
B 1966 Ha KaMuaTke; kK 1980 ee
MOLLHOCTb AoBeaeHa Ao 11 MBT.

[ eoTepMasibHble 31eKTPOCTaHUUNn
nmetorcsa B CLLUA, HoBon 3enaHaum,
Utannn, NcnaHamumn, AnoHumn.
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COJTIHEYHASA SJIEKTPOCTAHLUMA

COJIHEYHASA 2JIEKTPOCTAHLUWA, ang
BbIPQOOTKN 2/1EKTPO3HEPT UM UCTIONb3YET
3SHEPrut0 COSIHEYHOM paauauunn. PaznnyatoT

TepMoANHaAMUYEC Hble
31EeKTPOCTaHLUN yeckue
CTaHuuK. Henoc eobpaszytouime

CO/THEYHYIO SHEP NYeCKYIo
JNeKTpuyecka TBYIOLLNX
(1995 HEeYHbIX

afeKTpocTaHumn cB. 30 MBr,
(MOTO3/TIEKTPUYECKUX C'I'aHLI,l/Il/I — CB. I&MBT* >
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I‘IJ’IVIBHASI SNNEKTPOCTAHLUMA

[MTPUJTMBHASA SJTIEKTPOCTAHLUNSA
(M3C), npeobpasyeT 3Hepruto
MOPCKWUX NMPUINBOB B
3MEKTpUYecKyto. [1eNcTByoLLM
— B 3CTyapuu

p. PaHC BO ®paHumun, B 1
Ha bapeHueBOM M. B P
depepauumn, 6113 Lla
Ap.




