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HOCJIEACTBUA

0-, B- ¥ y-M3/1y4eHHs B MATHUTHOM moJjie  A. DUHIITEHH A. beabii

Pegonrouusn 6 HQYYHOM MUPOBO3ZPEHUU:

‘Kpax koHUEeNIMHA HEAETUMOCTHA AaTOMOB.

‘Kpax npeacTaBieHnil 0 HEU3MEHSIEMOCTH XUMHUYECKUX AJIEMEHTOB.

*YCTaHOBJIEHHUE TEHETUYECKOU CBA3U MEXKY OTACIbHBIMU XUMUYECKAMU AIIEMEHTAMM,
‘E1uHCTBO XMMHU4eCckor Marepuu BeeneHHo.

*OTKpPBIT IPUHIUIIHATBHO HOBBIM U MOILIHBIA HCTOYHUK SHEPIUU (ATOMHOM).
*Co31aHME KBAHTOBOM MEXaHUKH, TEOPUHA OTHOCUTEIIBHOCTH U JIP. HOBBIX TEOPUM.
*EIMHCTBO BellecTBEHHOI U noneBoii hopm matepun (E=mC?).

-JlelicTBUE NOHU3UPYIOIINX U3TyYCHUHN HA )KUBBIE OPTAHU3MBL.  * JTHKA HAYKHU.



KEIIC -KomMucens 1o W3y4YeHUIO €CTECTBEHHBIX MTPOU3BOAMTENBHBIX cui Poccnm

* Paguoreonorus u pa3Beaka peCcypcos.
 Co3/1aHne HAy4YHBIX CTPYKTYP.
* [Tonaepkka MOJIOJBIX YYEHBIX

* @OpMyYIMPOBKA STUYECKUX MTPUHIIUIIOB.
- [IpocBelieHre BIacTh npeaepxkamniux 1 o0ecTna.

B.U. Bepnaockuii (1863-1945)

PaamoakTHBHBIE ceMeliCcTBA:

—14.-1010 . :
Th-232,¢, ,=1,4-10"" net, koHeuHblii npoaykT Pb-208;

_ 109 o
U-238,¢,,, =4,5 10" net, KOHCYHBII TPOJYKT

P30

—7.108 .
,1,, =7 10° net, koHeuHbd npoaykt Pb-207

Poab pamusi: Ra-226, monypacrnan - = 1622 1.

* NoHn3upyromme u3inydeHus o,  uy.

+ CTpoeHHEe aTOMHBIX SIIEP U AJCPHBIC PEAKIUU:

*N+a O+ p (Pezepdbopn -1919), Be +a [J C+n (Yeasuk-1932)



NCKYCCTBEHHASA PAIMOAKTUBHOCTD
*Al+a [l P*+n, P* ] Si+ (et)— U. u ®. Xonuo-Kropu;

*Al+n [ Na*+a; P+n ] Si*+p. - 3. Gepmu.

« U-235 +n [J ockojaku aenaenus + (2-3) n. - O.I'an u @.Iltpaccman.

»
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olcEcNORCEORCIY

Opuct Pezepdopa Otto I'an.



Ilepewtu peakmop u nepsasa Ab:

e IIuceMmo A. Diinmrerina - ®@.J1. Py3Bensry 02.08.1939;
» Ilyck nepBoro saaepHoro peakropa — 3. Gepmu 02.12.1942 - Yukaro;

Meonennuoiit
Heilmpon

(enenue)

‘boicmpote
Ockonok Heumpomsl Ockonok
oenenusn oenerus

3ameonumens

Meonennsie
HeumpoHsl

!

Mooiwcem yiimu
u3 cucmemsl

(Baxeam
Helmpona)

Ockonox Ockonox

Pacnad oo Np 239 Oenenus Oenenus
u 3amem oo Pu 239
Meonennsie HeilmpoHsl

(6v13018arom Oenenue [J 235 ,
saxeamsisaromes U? 38u m.o.,)

IlepBoe ucnbITAHUE ATOMHOM
oomObI 16.07.1945, Anamaropao

Ionoeunkn

Ob6siunasn 235 239
63pblEUAMKA sapada U™ um Pu

Tonkarowuil nopuiens

/

ABb «Maabim», coOpomeHa Ha XHPOCUMY
(06.08.1945).

Bspeie xumuueckux

Hoepuotil 3apsao

BB

/

ADb «Touacrsak», copomiena Ha Haracaku
(09.08.1945).



Amomnasa npozpauma CCCP

[Tucemo I"H. ®neposa — U.B. Cranuny — anpens1942 t;

*Ceenenus ot x.Kapukpocca, Kin. @ykca, b.IlonTexkopBo;

*Hasnauenue U.B. KypuaroBa HayuH. pyk. [Iporpammer —1943 T;

,_/ AL Amixanos N.K. Kuxonn JI.A. ApuumoBuny 10.b. Xapuron K.H. Illenxun

N.B. Kypuaros Ucneitanue - CeMunaiaTHHCKHUI
; 1O.b. Xaputon ¢ makerom 60M6b1 P/IC-1 nouroH 29.08.1949

Hau. [II'Y
b.JI. Baguukos

A.Tl. 3aBensiru




Honuzupyrowiue uziyuenusn u 003vl 00ay4eHus

« Iunel u3nydeHuit: o, B,y n p TOKEIbIE HOHBI

CneKmp 3N1eKmpomMacHUMHbIX 860JTH = 6000

4
0 1 2 3 4 5 6}7

PaccmosiHue om ucmoY4HuUKa, cM

Iorjiomenne pa3JIuvHbLIX THIIOB U3JIVICHUN Ipober g-yacTuu B BO3TyXe

AxtuBHOCTE, A=—dN/dt=IN t12=0,693/7 1Ku=3,7-10""Bk

Homtontennas no3a (D). rpeit (Ip) = 1/x/kr  wmm 1 Bk =2,7+10'Ku.
lpan =100 3pr/r 1 1Ip =100 pan 5Tp=LD/2

OkBuBajgeHTHag no3a (H): H = WR DRr

Usnyuenne tuna R: vy B p n(memn.)  N(ObICTp.) o

W, - pan. BecoBoi kood: 1 1 10 3 10 20 "



Ecmecmeennslit paduayuonnsvlit hon

Kocmuueckoe uznyuenue:
Iepsuunoe - p~90% u o ~10%

Bmopuunoe — p, n, e, hv, TsixeJIbIe HOHBI

Ecmecmeennvle paduoHyKIuol:

CewmelicTBa Y - U3IIy4areib

\
238ﬁ/ \235U W1 AR

XponoJiorusi peakropa Okiio
50007

Oopazopanne
Bpl:;::ﬂ 45004 * IaHeTbI 3eMJIs
4000 Apxeit
xeH
Jiet 35004 b

-4— Murpanusa U
-+— Pynoodpaszopanne

-4— [lepuon padorni

3000+
2500%
2000%
15004
1000+
Kanbon 5004

Bpems BO3MOKHOIO
nepenoca PA

3arpsAsHeHHH Buyrpu npupoxnoro AP Nel5

~

Ceroaus

Bpemsi paGoTbl ra00HCKHX PEaKTOPOB - MOopsiAKa 1 MJIH. JieT
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Ilpobaema padona:

222Rn t,,= 3,854 cym.

Topon “’Rn ¢,,=54,5 cex.

Koporkoxusymmue: 213Po, 214Pb, 21Bi, 214Po, 2'°Po, 212Pb, 22Bi, >12Po, 2%*TI - aspo3oan

Mapaueasc

ArpuxoJsa

IIuneedeprcekas
JilerouyHasi 00J1e3Hb
XV Bek!

I. SixumoB — 1516 1,
cepeOpsiHbIC PYAHUKHU U
MOHeTHBIU ABOP; 1906 r:
1-11 pagoHOBBIH KYPOPT.

Canaropuu ****
Paguym Ilanac

12



Ilepgovii Ra Poccuu

«PEPITAHCKOE OBIHIECTBO» beanbie
Trosa-Mywnckue pyasi: U, V, Cu u Ra
U,0, - 1,6%, V,0, - 5,0%, CuO - 3,55%: 40,9 T

Octatky ot nepepadorku: 1-ii C, 16,2 1, 34,7 mr Ra/t;
2-i1 C, 53,5 T, 23,9-20,0 mr Ra/T; 3-ii C, 53, 0 T, 18,2 mr Ra/t

TEJAETI'PAMMA
IHEPMb YPAJICOBHAPXO3. KOIIMU: YCOJIBE UCITIOJIKOMY, YCOJIbE
3ABOJOYIIPABJIEHNIO BEPE3SHUKOBCKOI'O 3ABO/IA.

IPEJIIACBIBAIO BEPE3HUKOBCKOMY 3ABOAY HEMEJIEHHO HAYATBH PABOTbI
110 OPTAHU3AIIMA PAIUEBOI'O 3ABOJJA COITTIACHO IIOCTAHOBJIEHUIO BK
COBHAPXO3A TOUKA HEOBXO/IUMBIE CPEJICTBA OTIIYHIEHbBI COBHAPXO30M
TOYKA PABOTBI JOJIZKHBI BECTUCH 11O/l YIIPABJIEHUEM U OTBETCTBEHHO-
CTBhIO UH)KEHEPA - XUMHUKA BOTI'OSIBJIEHCKOI'O 3AIISATAA KOTOPOMY IIPEI-
JIATAIO OKA3ATH ITOJTHOE COJAENCTBHUE

Jreein Jos 88w b3 st v wmps wo i : é’ Y ;
L8 - JORr pravre s 1 AT SR S 6D A A
? (

A Mo @Mﬂﬂ‘{)v}

Sy, - = Bor i

boponosckuit B.A. KosioBpar-YepBunckuii
(1874-1914) JL.C. (1882-1921)

i ~
&

3 )
> i
:

Boroasiaenckunii B.H. XionuH B.T.
(1881-1943) (1890-1950)

bamuaos U.S1. I'1edoBa B.H.
(1892-1953) (1881-11935)



U3 COJITHKAMCKA - B BOH/IIOI'H (MEH/TEJIEEBCK)

IlepBbiil paguii —
21.12 1921 — 4,1 mr RaBr2
B.I. Xiuonun u M.A. IlacBuk

YXTHHCKAA HE®DTH

M.K. Cunopos A.I. T'ancoepr CuiopoBckasi CKBaKUHA

VXTHHCKHH PAJIHHU: Cxe. «Kazennas Nely, - 7,6-10-9 r Ra/u.

Ocanok cyans(ara 0apus — 144 mr Ra/t.
OcBoenue Cepepa: IlocranoBiaenne Ioauroropo IIK BKII(0) or 27 uronst 1929 r

Ne IT 86/11cc «O0 ucnoib30BaHUM TPYAAa YIOJ0BHO-3aAKII0YEHHBIX».

14



U3 COJIOBKOB - B PECIIYBJIUKY KOMH

28 mionst 1929 r. co3nano YnpasJiieHne ceBepHbIX Jarepeii ocoooro naznayenus OI'ITY (YCEBJIOH).
Yoxe 21.08.1929 na p. ¥Yxra n3 CJIOHa npudbLi1a nepBasi napTusi YXTHHCKOM IKCHETUIIMA
YCEBJIOHa — pykoBoautesib C. B. Cugopos. Bropast maprust npudsuia 13.10.1929 —

pyxoBoautesib S1. M. Mopo3. HEJIU: noobiua HedpTu u panusa (p. Yxra) u yrias (p. Bopkyra).

————==== 4] M. M0p03. hqaannK
Yxrneusaara 1929-1938 rr.

®.A. Toponos N.5. bamuaos, 1937 WA, bammuiaos, 1951



YXTHHCKAA TEXHOJIOT'HA

*Poxxnenue «Boanoro Ilpomebiciaa» - 1930, ckBaxxkuna «Kazennas» Nel;

*TE€XHOJIOTUS HEe UMeeT aHAJIOT0OB B MUPOBOM NPaKTHKE;
’

eco3nana Ha Kpaiinem CeBepe, penpecCHpOBAHHBIMHY U3 NOAPYYHbIX MATEPUAJIOB;
*«Boanblil mpoMbIce» - epBoe npombinuieHHoe PX npouszsoacrso CCCP.

TEXHOJOI'MYECKAA CXEMA:

eJlo0ObIYa PATUOAKTUBHOM BOAbI;

*BobigesieHne U3 BoAbl « YXTHHCKOT0» KOHHeHTpara Ba(Ra)SO4;

*YriierepMru4ecKui nepesoj cyjab(paroB B XJOPUIbI;

eJI[poOHasI KPUCTAJLIN3AIMS XJIOPUIOB;

eJIpoOHasi KpUCTAIU3AIMSA OPOMHI0B — FOTOBASA MPOAYKIUS.
s ;

bypoBas u
BOXOBO/BI

CrpourenbcTBo xum3aBoaa Nel



MOHTAXK OTCTOMHBLIX YaHOB xum3aBoaa Nel — 1931 r.

BCEI'O: cornu ckBaxun, 12
XHM3aBOA0B U 3 OTAeJbHBIX
YCTAHOBKH 110 NepepadoTKe BOJAbI B
paauyce 40 kKM 0T HEHTPAJIbHOI'O
3aBoja — 3aBojia o u3Bjedennio Ra u3
KOHIIEHTPATOB.

Boaa muia camorexkom, MOAHUMAJIACH
IPIAUPTOM UM BHIKAYMBAJIACD.

-~

- et DS 44 AL J g : ™
OcTaTKH XHM3aBojIa Ng}ﬂ — xoHnel 50-x rr.

17



226
Ra I1loayyeHue NMEPBUYHOIO KOHIIEHTPATA
88 I"(pmc
Ceipon
*@ - KoHuenrtpar
UL RN
] LRests
| eyl 2
E?;‘}.------—rm—é ' 1l .:?.l Soadiiesiet T ﬁ%
CxkBaxxuHbl BonoBoabl  OTCTOHHHKH (I)n.nmp\ KOH]_[L’e#HTpaT
CauB

CaS04 + Ba(Ra)Cl2 = CaCl2 + Ba(Ra)SO4 (ocagox)

YHIEACOKEHUE

MenjieHHoe ropesue IpoB

IloaroToBKa IpeBECHHBI NP HEeJ0CTATKE BO3AyXa

18



Commeyrom,  YIACTOK OBKHIA

BaCl2, p-p CaCl2 O0:xur - 900° C, 5-6 u.

ONWIKH O06xurosas nmevb

BoelesraunBanue

YepHbIid 0TBAJ

. 7
E Ilenoka
berynbl Cripas cMech Lentpudyra 0TBAJI

Yrierepmuyeckasi 00padoTka paameBoro
KOHILIEHTPATa BO Bpalnawuieiicsa mydeabHou neuu, 30-e

rr. Ilo3anee (B 50-e rr.) mydeJisi ObLJIM CYyIIECTBEHHO
KpyIHee.

Ba(Ra)SO, + 2C + CaCl, = Ba(Ra)Cl, + Ca$ + 2CO,

Ba(Ra)SO, + CaCl, = Ba(Ra)Cl, + CaSO,

19



226
Ra JIpoOHasi KpuCTALIU3ANUSA
o8 1@— 20— 40— 80Q—-160 Brixona oGoraieHHbIX

x16 paz Ba(Ra)Cl,
16 (ronoss1 KpucTATIA3aTNAN)

BbiX0/1a 00e/IHeHHBIX
""XBOCTOBBIX'' p-poB

Ha xaxaoil craaiuu KpUCTAIN3AIMH BbIIEISJI0CH 0K0JI0 TpeTH KpuctaioB Ba(Ra)Cl2
¢ ko3¢ punmenTom odoramenus o Ra, paBubim 2.

20
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I'pammer BaCl, na 1000 M3 BOBI

20

3532883588883 BNEKEHES

0
20 40 60 80 100 120 10 160180200 220240260 280 300 320

0 10 20 30 40 50 60 70 80 90 i00 110 120730
T'pammst HCI na 1000 cm3 Boant

I'pammer CaCl, na 1000 cm3 Boabt
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226
Ra Pa3padoTyuKy TeXHOJIOTUH

88

3aBenyromuii xum. jJadoparopueii ®.A. Toponos
(cneea) n xumuk H.II. CtpaxoB, Hayajo 30-x rr.

V. _ ; . e aapawsi PRUIBALT 192

®.A. Toponos H.E. Boakos u I'.A. Pa3zyBaes 80-¢ 1.

4

1929 L. F.A.Pa3yBaeB 70-e rT.

1940 . AH na Boanowm:

®.A. Toponos, E.A. ®epcman, H.B. /lopodees, B.I'. Xuonun, /1.C. Poxxnecrsencknii, H.-H. Ciassinos, U.51. bamusios 22



I'eorpadpusa BoaHoro npomsbiciia

Yer. No 21 g
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3acayru BoaHoro npomsicjia

Borareitimme pynsl Kanaas! u besbsruiickoro Konro:

4-6 T *1 r Ra; Boanbiii 1 r Ra u3 250 000 T chipbsa!

M. Kropu, nepepadoras 8 T pyasl
Hoaxumcrans, noayumia 1 r Ra.

20000 - = e ey
I N R

O N N

i FRE s ] Ry e e 17
N
O

e e e I
| | | | |

|

160 000} —

SERTOL | S

B.U. Bepuajackuii u E.A. ®epcman

120000 |- —

OcHoBHbIE 11eHTPBI 100b1YK Ra: ABcTpus (Yexus), CILIA,

Ceepnas Kanana, beabrus (pyast besibruiickoro

Konro), HIBeuus, ®panuusa, CCCP.

KosinyecTBO 100HITOr0 BO BCeM MUpPe pajusi OLEHNBAIOT B S R A
1910 1920 1930 1940 1950 1960 1970

npeaeaax 2500 — 3000 rpammos. Ha Bognom Ilpombiciie 3a Jymavka cronvocrn 11 Ra g §

BCe BpeMs ero padorsl 0bLJI0 MOJy4eHo 0k0J10 600 r Ra.

40 000

1

Ho33ua —

ma sce 000vlua paous.
B zpamm 0oo6viua,

6 200 mpyobnl.

H3e00utun,

e0uHo020 cioea paou,
Toicauu monn
C/108€CHOUL PYObl.

B. Masakoeckuii

24



H.H. Taxno u U.HA. Kosoruii 1984 Berpeua UTP
dDotorpad

25
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Hoepnoe opysrrcue

150 - Yucao 543 A.JI Caxapos
HCTThITAHHI " B3pbIBa

EE - e armochepe

——— e J. Teaae
100 HOABENERIE 71826 B3pHIBOB P

Yuciao UCrbITaHUM

Tritium a A / 6 Helium

J neutron

1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000  Deuterium .)

1704 Ob1an

= MOLLNOCTL
HCTbITAHHHA R -k atvmacthepe
1 30: (MT) = . MO3CMHEBIC

10+
0
10+
1945 1950 1955 1960 1965 1970 1975 1980 1985 1990  joos

IHoaurossl
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Buonozuueckoe oeiicmeue HHU

[\
o
I

I'mnote3a JIB/]

®

,_
<
S deKTr (OIMacHOCTE )
A 3a007eBaHus paKoM

(uriciio cmepreii Ha 1000 ueTOBEK HACETIEHI)

BepOSITHOCTb BO3/IeICTRHA Ha 3T0POBEE UETIOBEKA

\
5 \l
0l 1 )
CpenHaAA SKBUBATIEHTHA 032 H3Ty4eHHd (3B) \ / d PamuanuonHoe
B pacyeTe HA OfHOTO HeIoBeKa obmyuenue (03a)
e
AnepHaa C m:;ltlj.}leffl
MEPITHA
4% ’ ° Pajon [onesbie BkIaabl 10 Poccuu:
MeLHA 54%
B Bce npuponnbie nctouHuku — 85,7%
o0 myueHMe
11% Bcea memununa — 14,29%
. OcranbHoe (ocneactust aBapuu Ha HADC,
T MCCTa
onSa;-/m;l 1. UCTIBITaHUA, si7. UCTOYHUKHU B HOpME <0,01%
1]
Kocemoce
8% ['eneTnueckue mociaeacTBUS HE TOKA3aHEI
/ToneBbie BKJIaJIbI B J103E1 (CIITA) TopmesHc
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Ypanvckui pecuon

ATOMHAaSI NIPOMBINLICEHHOCTh: «Masik», BAJC, YIXK, «daexrpoxumnpudop», [I3PO «Paxoun»,
«YpajMOHALIUT.

IITarHbie BLIOPOCHI M aBapuu: 3arpsisHenue p. Teun, BYPC, BerpoBoii pa3noc ¢ 0. Kapauaii.

IMosuronni: HoBozemenbckuii, CeMunajaTuHCKuii, TONKUI; «MUPHDBIE» siIepPHbIE B3PbIBbI.

IoBbimeHHbIii npupoankii gon: 28U, 22Th, 226Ra, 2*’Rn, 2*’Rn.

BuLIHEBOropck 03 Grney
03. M. Annaxn

03. Cywrynme 03. b. pCeray ’ :

03. 6. Annaxm

03. Kuperw, . 0F. M. Knceray

@o: Anabyra

03.Kyraum

Kacn {{;//

03.5. Kupomisn
03.M. Kacan 03.M. Knpin mmx

03. Y1 CY
03.Kysu

03.Kaxaxyne

AR OHuc
anpcx 03.6epgs

a 5 a\
‘
B-17
‘. Ka‘eamq l’
0

Ta'rum «74, BOTOPHBbIIi

’ k27 HoBoropHbiit = 'Xynaiiﬁepmcx
0. Ynaraw P ey Q 03. .V,,mza
02 4 6 8

p._3osena

o66odnbIe
Kanaavt

N o Ja Kacxkax BogoemoB-orcToMHUKOB 11O «Masky.
\ * Vs
‘ - 29




Ilocaneocmeus oeasmenvnocmu IO «Maak» -1

Bonoem Ned (MetnuHckuit npyn) Jetu Ha 6epery p. Teuun

I'bk /km? o W

E '5‘92"90950,2 ,Z[onn;amno
B - 0520 |
B - Goaee 2,0

Buuinesoropck
<.

56

TPONABJIOBCKOE

i L, MyciiiomMoBo
. .\/2__/']‘\/"'\.‘ g
= Hosoropupui |
Tajirunka > Haneipos |

MOCT L

Aprasu [

0 510 15 20km
I T

2. ﬁz;aj.(l;ponoxanmax

61 62

Cs-137 B HOHHBIX OTVIOKEHUSIX peku Teun




Ilocheocmeus oeasmenvnocmu IO «Masak) -2

3aceinka o. Kapauaii

i
' 4

1962 v, Thomeow avsavopin 51 ra

Cxema BYPC, nzommani - Sr-90 I'Bx/km”

1971 vo oy masacopun 36 e

93 v, Hoomuon axearopon 15 a

3
Famma

Hany'leHHe !

A




Aeapusa na YAIC - 1

3ammrHas o6onouka ITaporeneparop Tpaucdopmarop
JIunus
) J—CVS Ilap  Temeparop | spexrpomepenad

. il JTypﬁnHa
<l |

| call
hexzaz - : Konpnencarop
BopaoxpaHuHIIe -
Tonnueo I'TTH Turaremsupii [THPKYISIMHOHHBIE OXTaIHT e
Kopmnyc Hacoc Hacoe
peakTopa

Cxema peaktopa BBIOP (PWR)

* 47200
nap or6opa 9
S
TypOHHa p—— TypOuUHa
BBICOKOT' r[apogepe?p. ;[I;%?Ilé?{l;& 5 7 8 mn 12
JapIeHUI 4 \
BOJIA _~¥*30600 \\ (;
+ map S AT, i o Z
eHaxX s (&
284°C g4 £ : :
BOJA Jeasparop g AL i vl 5 .
AKTUBHAA | A : / 2
i, KOHHeHC&TOp( _$119320 7 * 19200 3 %
BILYCKHOM 3 ; Hinasiais : : g
KOJLIEKTOp - i A SIS S
BOJA A DB : ﬁ'.‘ » : .o/ AL ¥
270°C rHIT 1 1E %3 5
J3a00t 1) O 4 + 6000 41 g
IIOZIOrpeBaTeln : f
pasgaTouHO & i " i
TPYIIIOBEIE R 4 7 ;
KOJUIEKTOPHI ‘5, ! * 250! 18NS e SEPES a|hifil
o Pt T = i
{4 LN K ' 4 -5330 ;
CXCMa peaKTOpa PBMK-I 000 B i 7 B A ‘ S R I D TIETT e s 45 e =
Ziiad \ / /




Aeapus na 4A3C - 2

B3psiB peaktopa 4-ro 61. HADC:
1 4 23 mun 26.04.1986.
Omumbku nepcoHana.

I'engupektop MATATO X. bnukce:

«NMPUYUHOIL agapuu ObLIU COBEPUIEHHO HEBEPOAMHbIE, KAK
Mbl cuumaem, oumuoKu, oonyuiennvle onepamopamu AIC»

N3 211 mrarHeIX OBLI0 BEIBEACHO HE MeHee 204 !
YIIPABISIONIMX CTEPKHEN

JIBa

B3pbIBA

4-11 OOK
ocJie
aBapuu

Ron  Np, MBT

30 1

25 +

20 1

15 4

10 4

S

0

\ l 3anpet pabaTel

—
3000 4

2000 4

1000 A

!

ABCONIOTHBIN
zanpeT paboTel

A

895 u

9 1% §13
25.04.86

15 17 19 21 23 1 t,u

Np, MEBT

3000 A

2000 1

1000 4

. _26.04.86

21

25.04.86

23

1 t,u
26.04.86

Ly
Ly

MoriHOCTB (Np) U peakTUBHOCTH (Rom)
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Aeapus na YA3C - 3

Cxema 4-ro OyioKka Mociie aBapuu

71.3m -

Upper biological
shield (UBS)

Pile of materials thrown

from helicopters and possible location =
of part of the core

AN

T R S T T ) T A
N NN NN N NN NN T NN T ST IS T I AN AN T NI

69.0m >

i

JIMKBUIATOPBI AKATEMHUK
B.A. JleracoB

26 April, 0.00 hrs 29 April, 0.00 hrs
27 April, 0.00 hrs 2 May, 0.00 hrs
27 April, 12.00 hrs [e]

4 May, 12.00 hrs

— ¢ ,
o e O smolensk /' \"\_,.\_)
POLAND > MINSK AR e Kaluga Op~ 2
\ ® { Mogilev ;( g oty
) Sipd O PN ; Tula
A R 1 !
: /
WARSAW LA \
® ’ §

e
s

3 TN, s e migove

7N Rovno | A

) o

5 ey

Lroe” N Zhitgmir't
O Lvov

Chemovtsy
o

RUSSIAN
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Aeapus na YAI3C - 4

E—" I-p 3. ABopoBckn u HKJIAP OOH:

... OJIb — 134 yen.; B paHHUE CPOKHU MOTUO
31 gen. u3a 10 ner - eme 14. Puck
(daranbHBIX OHKO3a00JIEBaHUM Cpen
HacesaeHus He 0onee 670 gyen. Ha 2006 T
JKUBEI 86 4ell.

E. Maciok:

... 32 13 7eT oT 1y4yeBoii 00Ie3HU

SO noru6:;10 100 000 gen, a oT mOCAEACTBUM
Rk il ey YA aBapuu — eme 200 000 yenosex.

T -' ‘_‘):‘ P 7 kilometer (Ciwm?} of Casium-137
= S &5 ; @@» Permanent Control Zone

Ukraine =S 15 10 40 Cikm? of Cesium-137

7 Kev* <7 Periodic Control Zone
o Ztomyr 5 to 15 Cikm? of Cesium-137

<2 Unnamed zone AtomnpoMm — Bech cpok < 400 PA wuHL,
B e 110 15 Cikm® of Cesium-137
Yy < Paananmonusie nopaxenus < 800 yern.

A sk "
pe A\ [ S oo %0 100 Fiowreters
i

o |- - e | YMepnu (BKIIOUAs )KEPTBBI aBApUU HA
YADC) ot paaman. nopaxxkenui 71 yern.
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Xumua u paouauus

naK

100

10

1 Mopor 4YBCTBUTENbHOCTH
DONDILNHCTEA METOANK fnocnegHue roaol

0,1

01

e

10¢

XuMuyeckne npuMecu

EAMHMYHBIN Ciyyan

PeanbHo Habnwogaworcs

B GonbluMHCTBE Cnyyaes
HE DUKCHPYIOTCA U He
obcyxpaarorcs

JA03bI H D@PEKTDI

Ho3za, M3B
ITepeser Mockga -

Horo-Hopr 0,01

1 Kn/km2Cs-137 0,1
Mej. nponeaypel 0,5

15-40 Kw/km2Cs-137 1

Ecr.pon 2

PaanoaKTHBHbIE IpuunHbI Yesq. MulH.  Puckn CMmept/ T
BewecTea
Bce npuyunbI 69 (my:x) 1,5-102 1060 000
HecuacTHble ciayyau 69 (Myxk) 3,4:10° 240 000
CuiibHOE 3arpsi3. BO3 . 43 104-10 21 000
He HaG0AaNKCD B TUIAY. 3arPSI3HUTETAMHA
3arpsas Bo3ayxa XuM. Kanuep. 50 105107 620
PerucTpupyroTca 8
30He Habmonexns MO (MouuTOpHUHT B IT. Poccuu )
«Mask» MockBa 8,6 43
Cankr-lleTepoypr 4,3 10,4
OUKCHDYIOTCS 1 HaceJ. 30ub1 I10 «Masik » 0,21 5,3-10°-2,3-10°° 1.4
SOOPRRHTEC Hacen. Yenssonncka u
MarHuToropceKa oT 3arpss. 1,58 3,3-104-1,0-1073 808
BO3]yXa B3B. BellleCTBAMH,
ITHIIGEH30J10M 3,0-10° 5,2
HaceJ. 3oub1 I'XK 0,22 6:107%-3-107* <3*
Bsmesisiol @ HNuauBuayaibhble
wan Lo ro10BbIe
Moporosan %) EE N pI/ICKH CMepTﬂ
Topmeanc 10 T Eag - g
’ g858 S
-3 s 83 8 « =
10 1 2 EE S B 2
g g S 2 E =l
%z ::: . F
M 855 E ;8 iz 3 ATM. BO31yX
n g 5
: = 22 § B ropoaax
10°- <=8
-6
10
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IHepzemuKka, Xumusa u paouauus

IloTepsiHHbIE TOABI KU3HHU, YesL.-J1eT/TBT 4 BbIpaG0TaHHOM 3J1eKTPO3HEePrumn

180 5
- 136
140
120
100
80 -
jg i 44
0 . : — — | I N
KaMeHHbIN 6ypbii NPUPOAHLINA anepHas ConHeYHas BeTpoBas
yronb yrons ra3 aHepreTUKa aHepreTMKa  JHepereTmka
Kanu. pucku
XuM. pucku u PA Puck Bona BOA0EMOB ArmoctepHbiit BO3ayX PaGovas 30Ha
1x10% Ate. % A6c % Aéc %
> 107 7 8,0 2 54 42 45,1
102107 19 21,8 6 16,2 34 36,5
1x10° 1010 29 33,3 13 35,1 10 10,7
104107 23 26,4 243 7.5
<10°® 9 10,5 19,0 0
Lk l Wroro 87 100 37 100 93 100

1x10°

reKcaxnopaH

MbILLbSAK Xpom

Gwanuen nwxnoparan
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Ilpooaemvr OAT

HWaroroaneonme

ARePHOTro
Tonnuea E.I

. POCCHWA

. CLUA
. DPAHLWA

Bugyopxxa

O6orauyonme Ma A3C D

Xpawenne

AT — speproe
TONNMEO
OAT — obnyyennoe
RAEPHOE
TONNMBO
YPAH-238
ABYOKMCH
YPAH-235
ABYOXWCSH

BNFL (BenuxobGpuranua)
MMEIOLMECH KOHTPAaKTE n Mnyroumi

-__I COGEMA (®panums) Apyrwe
MMEIOLMECH KOHTPAKTSI INOMENHT

Jaxopononmo Jaxoporworno
PAO OfAT xax PAO

Poccun wa 2020 r. npu npueme
20 Teic. 1. 3apybexyoro OAT

(=)

100%
B sapyGexnoe OAT [1] cobereennoe OAT

AT AT
Jloas 3apyoesknoro OSIT Cocras uO
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Ilpoonemvr QAT -2

& U-238 (aByoxucs)
ki U-235 (nByokucs)

. NAYTOHMA
ke PAO u ap. anemenTsbl

2, 5%'/

1.0%

Cocrtas OAAT

Bunopxxa wa ASC Aonrouposmonmas
AP
12%
4,5 %
W =~ = >
10 cyrox 1rop 3 ropn S nor 10 nor 20 ner 40 nev

Caukenue aktuBHoctT ONAT

OcrancHof Mup
79014

Konwvecreso ONT, Teic. ¥
600

Xpanennwo
8 AONTOBPOMEHHBIX

Muposou nporuo3 mo OAT
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3APYBEXHBIE IIVDTAHBI PASBUTHUA ADC

200 Mporpammbl BBoga A3C no otaenbHbLIM CTpaHam
100
=== q5 '““4'_:
- /_.zw < g
e i . 1 : = o
T RS Gﬁﬁnﬁ}mun
e N : .,‘3 ; ‘xvg
®paHuus’ -Hexvm ; pr%"Ha
3 ' Benrpua
< Eonr%p‘un Typuu naxucTau
. Mpan G
i _ ) Erune'r } A 3
R o 10 K (e VA & Wngws | 1 ‘:B’ae'ryh%&
R Ly, T e N A
» ) = 8 ' M@ouezhm. _Q ke,
- Mporpammsl BBOAa A3C, NBT s 7 S LS el i (s
- 5 Bpasunua ‘ i & =
[ crpoutenscTeo :‘1 3 & s e s
N2 HOxHan Adpuka )
Bl nnanb ‘ : %
I.\Lpregruna - :
# o PaznuyHble NporHo3sl pa3BUTUA aTOMHOW 3HEPreTUKU OLleHUBAKOT
g&; MmacwTab BBoga mowHocten ot 300 go 600 IMBT.

lMonoBuHa nepcneKTMBHOro pbiHKa ckopee Bcero byaeT 3akpbita Ans
BHewWwHux urpokos. Octaercs: 200 — 300 BT

8804 A0 2030 rona He mexee 40 BT Poccuiickue komnaHmm MoryT npeteHaoBarth Ha 20% oT aToro o6bema,
A3C B cTpaHe u coopyxeHune oT 40 A0 | | 1o ua coopyxeHue 40 - 60 I'BT. a0 2030 r.

60 'BT 3a pyb6exom Hanpumep: Kutain, UHaus, BoetHaMm, UHaoHesun, Taunana, Bpasunus,

CrpaTteruyeckuu cpopmart pasButus:

Yunu, Benrpus, Yexusn,Typuus, Bonrapus, Eruner u gp.
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PaiioHbI OLIECHEHHBIX PUCKOB B CBEPJIOBCKOM 00J1aCTH

r.Hissaan Tarn

ropoeoi
WMHAME MAYENBHBIA PUCK -

4,4-104

= \\T

¥
e

Yoo {: s Lot
= 1 / I
r.Exarepimoypr

MopoE0M
MHAWEBMAYANEHEI puck - 2,.8-10-4

r.KpacHoTYpb iHCK

] pvCKM HEpaaMaUMOHHO M NPOMCXOXKAEHKA

MopoB o
MHAMEMAYaNEHBIA puck - 4,0- 104

[ praguaupsoHHbIE PUCKK
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