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30OBOA MPOU3BOAMT FIAEPHOE TOMAMBO AAS
ATOMHbIX CTOHUMM Poccum
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3ABOA MNMPOU3BOAUT AAEPHOE TONMAUBO AAA:




3ABOA NMPOU3IBOAUT AAEPHOE TOMAUBO AAA:

ATOMHbIU AEAOKOA «IMAAY
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SAepHble peakTopbl

ipyeTcs 441 ATOMHbIH
Tbio 372 IBT.
3TO KOAUYECTBO

B 32 cTpaHax mupa
peakTop cy
MpeAnoAaraeTc

000 MBT =1

Aorgd ADC B MUPOE BE DAEKTPOIHEPTUM

Ka>kAblt BOCbMOU PeaKTop B MHUpe

padoTaeT HaO TONMAMBE C MAPKOM
«SAEMALLY




4TO TAKOEe fAepHOe TOmMA




Y10 Takoe TBOA

STBOA And peakTopa PEMK npeactasagetr cobom HADOP TABAETOK
(2), TOMELLLEHHbIX B TOHKOCTEHHYIO TRPYOKY M3 LMPKOHMEBOTO
CMNAQBA (3), 30BAPEHHYIO C ODENX CTOPOH C MOMOLLIBIO 3ArAyLLUek (|
1 6). Npy>XmHa (4) U HOKOHEYHUK (5) HEODXOAUMBI AAT OUMKCALLMM
TOMAMBHOTO CTOADC

+ Pabo4yas (rAaBHAS) YOCTb BCEro 3TOro YCTPOUCTBA —

TabAeTKa 13 ABYOKUCH YPAHA U02



' YTO XX TOKOEe
YPAH?2
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UcTopua ypaHa




MCTOpMﬂ ypq HCI 3 85 QJIEMALL

YpaH - NAGHETA COAHEYHOMU CUCTEMbI, CEAbMAS <
No YAGAEHHOCTHU oT COAHLLQ, TPETbA NO

AUAMETPY M YeTBEpPTAasa No macce. OTKpbITA B

1781 roAy QHFAMMCKUM YHEHBIM YUABSIMOM
f[epLueAeM.

' /
\ Pluto

.
\ Neptune

Uranus
Saturn
Jupiter

Mars
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UcTopua ypaHa

g <
1789 r., - HeMeLuKkM HOTYPAOUAOCOD U XMMMK MAPTUH

[eHpUX KAQNpPOT BOCCTAOHOBUA M3BAEYEHHYIO U3
COKCOHCKOM CMOAIHOM PYAbI 30AOTUCTO-XKEATYIO
(3EMAIO) AO YHEPHOTO METAAAONOAODHOTO BELLLECTBA. B
4ECTb COMOM AOAEKOMU M3 U3BECTHbBIX TOTAQ MAQHET
KAQMPOT, CYUTAd HOBOE BELLLECTBO SAEMEHTOM, HA3BAA
ero YpaHOM.

1841 r. - dopaHLYy3 3xeH [1eAuro AOKa3aA, 4To,
HECMOTPA HO XAPAKTEPHbIM METAAAMHECKMIM DAECK,

YPOH KAQNPOTAO HE DAEMEHT, O OKMCEA UOz. NeAmro
YAOAOCbH MOAYYNTb HOCTOSLLIMM YOOH — TIKEABIM METAAA
CEPO-CTAABHOIO LBET, BOCCTAHOBUB 6€3BOAHbIN
TETPAXAOPUA YPAHA KAAUEM.

»




@ 650 UcTopusa ypaHa

11874 r. - A.U. MeHAeAeeB MOMECTMA YPAH B COMOM AOAbHEMN

KAETKE CBOM TADAMLbI. [TPEXAE ATOMHbBIM BEC YPAHA CYUTAAM
PABHbIM 120. BEAUKMIN XUMUK YABOUA DTO 3HAYEHME.

0 B 1896 r. dopaHLLy3CKkMM dom3mk AHpU bekkepeAb YCTOHOBUA, YTO
YPQOH MCMYCKAET AY4M HEM3BECTHOIO TMMA.

011897-98 r. opaHLy3ckme y4éHbie_Mapua CkaasoBckas-Kiopu ¢
MyXxem MNbepom Kiopu 0OHAPYXXMAM TOKOE MIAYHEHME Y TOPUA U,

MCCAEAYS YPAHOBBIE PYAbI, OTKPbIAM HOBbIE XMMMYECKME
, POAMM. DTO 9BAEHME OHM HA3BOAAM
PAAMOAKTUBHOCTBIO, O SAEMEHTbI PAAMOAKTUBHBIMM.

SAEMEHTBI. MOAOHU




UcTopua ypaHa




UcTopua ypaHa

B 1901-1902 rr., AHTAUMOHMH DpHecCT PesepdopAa U ero

Koanera Ppeasepuk Coaam : Teopus
PAAUOAKTUBHOCTM.
POAMOAQKTMBHOCTb BO3HMKAET TOTAQ, KOrTAQ ATOM

OTTOPradeT YacTuLy camoro cebs, koTopas

BbiGpACHIBAETCS C OTPOMHOMU CKOPOCTbLIO, U 3TA

noTepsa npespdallideT aToM OAHOIro xumu4eckoro
IAEMEHTA B ATOM APYrIoro.




UcTopusa ypaHa

B1911 roay Pesepcopa - sAepHAs MOAEAb ATOMA.




4TO TAKOE ATOM?

ECcTecTBeHHbIN YPOH
UMeeT TPU U3oTona:

238U 235U 234U
4 4

Ywuciio nmpoToHOB £ — MOPSAKOBBIM HOMEP B MEPUOINICCKON TaOIUIIe
MenneneeB, N — uncio metirponoB, A=N+Z

‘ S
OO03HA4YEHME IAPA ATOMA. :1 AAPA YPOAHA l



UcTopusa ypaHa - s

C 1932 roxa= 1o 1939 rox

OT OTKPbITUS PACLLLENAEHUS SAPQA AO
OTKPbITUSA LLENMHOU SAEPHOU peaKLUUU

[TOUAOXKMAM CBOU CUABI U YMBbI
MHOTUE YYEHblIE PA3HbIX CTPAH



LenHasa peakuus
AQBUHOOOpPA3HOE
AeAeHue saep
PAAUOAKTUBHbBIX
BeLlLecCTB

¥ "




dHeprusa saep ypaHa

00H020 A0pa

CTOJIBKO Ke JHEPruu 0CBOOOKIAETCHA NMPHU

OKHCJICHUUN HECKOJIbKUX MUJIJIUOHOG6
aToMOB YIJVIEPOada




@ TESN SHeprusa sAep ypaHa 7

1 Ak =1 BTC




SHeprus sAep YpaHa

Bce OHM an ASGASGHNU BbIACAAT
2,2 10°kBT 4

3Hepruu

1 rpamm 235U

= 3 - TOHHbI YrAS
= 2,5 TOHHbI HECOTH




[Ton AEAEHUM 9AED

MPOUCXOAUT MOTEPS

MACCbI MPUMEPHO
Ha 0,1 %.

OTKYAQ TAOKOA

SHEPrmae

Macca gaapa
BCETAQ MEHbLLIE
CYMMbl MACC
CBODOOAHbBIX
HYKAOHOB, BXOASLLLMX
B 3TO SAPO.

AedekT macchbl
Am=

(Zm _+Nm )-Ms+
o n

1905 roa - AAbOepT
OUHLWITENH NPpUHLMN
nepexoAd MAcCChbl B SHEPruio

] » [ E_= Amc?
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OTO DHEPINA CBA3M HYKAOHOB, SKBUBOAEHTHAOS
AAEPHBIM CMAOM. MMMEHHO OHA M HA3bIBAETCH
ATOMHOM SHEPTUEM

V




CBOUCTBA YpPAHO




[loAyvyeHUe ypdaHa

OOoraLleHmne pyAbl
BbiLLLEAQYMBAHME KOHLLEHTPOATOB
AKCTPAKLLMA M MOHHbIM ODMEH

[leppeBOA B TBEPAOE COCTOAHME
(UO,, UF, nan UF )

OoboraweHme




CREL [MlepBblU SAEPHbIM PEAKTOP
2 AeKCIﬁpil 1942 roxr0 roynnom

OMEPUKAHCKMX  YYEHBIX MOA PYKOBOACTBOM

OHPUKO  PEepPMU  6Ghira 3anyLueHa

COMOMOAAEPXKMBAOLLLAICA LLEMHAS PEAKLMA B |
NEPBOM TPACOUTOBOM FAEPHOM PECAKTOPE.
MoLLHOCTL 3TOro peakrtopa — 40 BTt 6blIAG
MEHbLLIE MOLLIHOCTM FTOPSLLLEMN CMMYKU, U TTOCAE
28 MMH paBOThl IAEPHASA PEAKLMI B HEM DbIAC
OCTAOHOBAEHA C MOMOLLLIO KOAMMEBBIX MOAOC

/(




MAaTXeTTeHCKUU NPOoEKT

6 AOBIyCTA - XMPOCUMC

9 aBrycta - Haracakum




@ TESN g
MaTXeTTeHCKUN NPoeKT <

[TocAeAcCTBUSA
oomMbapAUpoB
OK ATOMHbIMM

6ombamu
CLIA

Ha nnowagn 12 kB. KM Obinu
NOMHOCTbLIO pa3pyLUEeHbI BCe
CTpOeHUSA. ToNbKO B O4HOW
Xupocunme 13 90 TbicaY CTpPOeHUM
ObIfI0 YHNUYTOXEHO 62 ThICAYN.







PR [locAeAcTBUA OOMOBAPAUPOBOK
ATOMHbiIMU BomObamu CLLA

4

Bbin paspaboTaH nnaH "TpounaH"”, B KOTOPOM
npeaycmaTtpuBanocb HadaTb 0OoeBble

nevictBua npotue CCCP 1 aAsHBapsa 1950
roga c bomboapanpoBoOK 20 coseTckux roponos.

K cepeauHe 1948 roga B KomurteTte
HavanbHuKoB WwTaboB CLUA Obin cocTaBrneH
nnaH sgepHoun BonHbl ¢ CCCP, nonyunBwun
kogoBoe Ha3BaHue "Hapuotup". Tonbko 3a
nepBble 30 oHen HaMe4vyanocb copocuTtb 133

apepHble 6oM6bI yxe Ha 70 coBeTckunx
ropoaos.






YPAQHOBbIE DAOYKM




[NepBbiM COBETCKUU SAEPHDbIU
peakTop

» OAHA M3 NATK YPAH-TPAJOUTOBBIX CAOEP
" MEepPBOro COBETCKOTO JAEPHOro
peaktopa (P-1)




nepBas COBETCKAA ATOMHAA OoMOa RS

UcnbiTaHa nepBas
coBeTCcKasa aToOMHas
dbomba, ncnbiTaHHas Ha
CemMunanaTtTuHCKoOm
nonuroHe (nonmroH Ne 2
MuHuctepcrTBa
BoopyxeHHbix Cun).

POC-1 npeacraBnsana cobon aBMauMoHHYO aTOMHYK0 60MOy maccoun

4700kr, anameTtpom 1500 mm 1 annHou 3300 mMm. B KavecTBe gensuierocs
MaTepuana B He UCNONb30Barics NAyTOHUMN.
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[TPOM3BOACTBO METAAAMYECKOTO YPOAHA NPUPOAHOIO

o0oraLLeHms 23U
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BbINyCK TEMAOBLIAEAFIOLLIMX DSAEMEHTOB AAY HOPADOTKM
TPUTUA, MCMOAB3YIOLLLETOCH B BOAOPOAHOM DOMODE

g

J
)
[TOOM3BOACTBO KAAbLIMA, HEOOXOAMMOTO AAS
BOCCTAHOBAEHUS ypaHa 13 UF,.
J
)
BbIMyCK YOAOHOBbIX OAOYKOB, HEOOXOAMMBIX AAS
HOPABOOTKM NAYTOHMA-239.
J
)




YyacTtue 3aBoAQ
B APYrMX ATOMHbIX MPOEKTAX




{Ky3bknHa maTby -BoaopoaHas 6omba

30 okTa6ps 1961 roaa B 11 yacoB 30 MUHYT Ha BbicoTe 4000 m HaA
HoBou 3emAaen B3OPBAHO sAepHoe "ycTpoUucTBo" - 20-ToHHas 6om6aq,
npo3BaHHOM "Ky3bKMHAO MATb", 3KBUBAAEHTOM 100 meratoHH, NpPABAQ,
CHUXEHHbIM LEeAeHANpPAaBAeHHO A0 60 meraTtoHH.

YAQpPHQas BOAHA OT B3pbiBA TPMXAbI OOOrHYyAQ 3€MHOM LIAP, NEPBbIX
pas - . CBeToBAS BCNbIWKA 6bIAQ HACTOABKO IPKOM, YTO,
HECMOTPSA HA CMNAOLWHYIO OOGAAYHOCTb, ObIAO BMAHO HE TOAbBKO C
KOMAOHAHOIO MNyHKTA B noceAke beAywbsi [y6a (OTAGAEHHOM OT
3MULLEeHTPA B3pbIBA NOYTH HA 200 km), HO 1 3a 1000 km. FpuboBuAHOE
OOGAAQKO BbIPOCAO AO BbICOTbI 67 KM.

bom0ba ObIAG COpOLLEHO HA
MIAOHTCKOM MAPALLIOTE, HO CO3AQHME
KOTOPOro ObIAO MOTPAYEHO OrPOMHOE
KOAMYECTBO HEMAOHA, M3-3A YEero
CEPbE3HO MOCTPAUAAAO COBETCKAS
TPUKOTAXKHAS MOOMBbILLAEHHOCTb. Bec
napaLuora — 800 Kr.







MpuHUMN paboTbl SAEPHOro 3HEpreTM4ecKkoro peaktopa tuna BBOP

3naHne peakTopa

leHeparop

K Bogoxparunnmwy
MM rpagupHe

| KoHgeHcaTop




Pbi6Gaaka Ha BoAOXpaHMAULLLE HoBoBOpOHeXxXckon ASC




KAAVHUCKOM
o€ i






OCHOBHble POCCUUCKHE
NpeAnpUATUA-NPONUIBOAUTEAU YPOAHAQ:

- (Y PAABCKMIM DAEKTPOXMMMYECKMM KOMOMHATY (I. HOBOYPAABCK),

- (OAEKTPOXMMMYECKMM 3ABOAN (I. 3EAEHOTOPCK),

« (AHTAPCKUMN DAEKTPOAM3IHbBIN XMMMYECKMM KOMOMHATY) (. AHTQpPCK),
« (CUOUPCKMM XMMMYECKMIM KOMOMHATY (r. CeBepck),

«HeneLkmm MexaHM4eCKmnm 3aBOAY (. TAQ308B).




g - ki SJIEMALLI
OOeAHEeHHbIU YPAH Yeneukoro

MEXAHNUYEe CKOro 3asoAd

CAUTKM OBEAHEHHOTIO YPAHA

N3IAEAMNSA U3

OOEAHEHHOTO YPAHQA.
O6eAHEHHbIU YPAH
MCMOAb3YETCS B 3QLLMTE OT
FAMMA-M3AYYEHMS.,
NPUMEHAETCS B
TEPANEBTUYECKMX AMMNAPATAX
AAS ODAYHEHMS
3AOKQYECTBEHHbIX OMYXOAEM, B
FAMMO-AEDEKTOCKOMAX,
NPEAHA3HAYEHHbIX AAS
KOHTOOASl CBAPHbIX LLIBOB, MAM
MCMOAb3YEMbIX B
CYAOCTPOEHMUM.




[10 AQGHHbIM BCEMMPHOM OPTAHU3ALMM

Yroab 161 Ha 1 TBT/4ac 26%

YTOAb 278 (Kutan)
YTOAb 15 (CLUA)
Hedotb 36 36%

[MIOMPOAHBIM Fa3 4 21%

BMOTOMNAMBO 12
Topd 12

COAHEYHOq 2HEeprms 0,44 MeHee 0,1%
(Ha KpbILLQOX)
BeTpaHas 0,15 MeHee 1%
MMApO 0,1 (EBponal) 2,2%
[MApPO 0,4 (B cpeaHeM B

mmpe)

AaepHas 0,04 5.9%



4 A
PAAMOAKTUBHOCTb (PAAMOQAKTUBHBIM PACMAA) — 3TO CBOMCTBO HEKOTOPLIX IAEP
CMOHTAHHO (MPOM3BOABHO) U3MEHATb CBOM HYKAMAHBIM COCTAB. HA NpakTMKe
3HQYUMbI PAANOAKTMBHOCTU, KOTOPbLIE COMPOBOXAQIOTCH MCMYCKAHUEM
(ammccren) MOHU3MPYIOLLLETO M3AYYEHMS, - AAbCDA M BEeTa - PACNAA.

SSS—————————

AAbDA-U3AYHEHUE — DTO DMMUCCUI AABJOA-YACTULL (FAEP FrEAMS), ODACAQIOLLIMX
CKOPOCTbBIO OKOAO 107M/C. XAPAKTEPHO AAL TIKEALIX ATOMOB — YPAH, TOPUMH,

NAYTOHMM. M3AYHYEHME MOAHOCTLIO 3AAEPXKMBAETCH HECKOABKMMM CAHTUMETPAMM
BO3AYXQ, ACTOM Dymaru.

BeTa-u3Ay4eHUe — SMUCCUI SAEKTPOHOB, OBDACACIOLLIMX BbICOKMAMM
(OKOAOCBETHBIMM) CKOPOCTIMM. XAPAKTEPHO AAS OOABLLIMHCTBA MPOOAYKTOB
PACNAAQ YPAHA M HEKOTOPLIX MPUPOAHBIX PAAMOHYKAMAOB. AAS 3AAEPXKKM

HEODOXOAMMBI METPbI BO3AYXA MAM HECKOABKO MUMAAMMETOOB AAIOMUMHUA MAN
OPrCTeEKAQ.

o J
N

(
[AMMO-U3AYHEHME — DAEKTPOMATHUTHOE (KBOHTOBOE) M3AYYEHME C
OYE€Hb KOPOTKOM AAMHOM BOAHbI. O4E€Hb BbICOKAS MPOHUKAIOLLLAOS

CMOCOBOHOCTbL: YTOObI MOTAOTUTb HEODXOAMMbI HECKOABKO AECITKOB

COHTUMETPOB, O MHOTAQ M METPOB MAOTHbIX CPEA (CBMHELL).
g J




PAAMOAKTMBHOCTb O6BEKTA U3MEPSAETCSH YACAOM PACMNAAOB SIAEP ATOMOB B HEM 3Q
eAUHULY BpeMeHu. EAMHnua paamoakTMBHocT — 1 6ekkepenb (bk) = 1 pacnaa B

CEKYHAY. _
OnAacHOCTb NPEACTOBAIET PAAMALIMOHHOE BO3AEMCTBUE OT MOHM3UMPYIOLLLETO M3AYHEHMS UAM

PAAMALMSA

*EanHMuen fo3bl paguaumm npyu Bo3AencTBUMN €€ Ha YerioBeKka ABnseTcs 3mBepT (3B) — oHa
onpepensieT BpeAHOCTb, OTAANEéHHbIE NOCNeACTBUA OT paguauuu.

*BHecucTeMHasa equHMLA U3MepeHus A03bl ramma-usnyyeHus — 1 peHtreH (P).
9 = () (] C = [)() }J

Ipu oo3e ¢ 1 3usepm naonrwoaromes iézKkue, He NPeoCcCmasiAuiUe ORACHOCHU 0N HCUIHU
CUMNMOMBbL, KOMOPbLE CO 6PEMEHEM CaAMU UCHe3alom

Ipu 0o3e 2 3usepma uenoeek 00nxceH OblmMb 20CRUMATUZUPOCAH.

Ipu 003e 3 u 6onee 3usepma NOABAAOMCA 0HCOZU U NOOOOHDBIE 3a2apy UIMEHEHUA UGemda
Kodtcu (0epHbulil 3azap)

Ilpu 003e om 3,5 00 4,5 3ueepma 50% niodeit nocudaem.

Ipu 0o3e evluie 8 3ueepmos — 6epoAMHAA CMEPMb UePe3 HECKONbKO Hedelb Ul MeCAUes.
Hlanc evlorcums — nepecadka KOCIMHO20 MO324.




*O6ny4yeHne NosTHOCTbIO Be3BpegHO B ECTECTBEHHbIX 403axX

*[lpocbeccroHanbHoe 065s1y4eHNE OT MCKYCCTBEHHbBIX MCTOYHUKOB 3a KaXabl rog
paboTbl He AOMKHO npeBbiwaTbe 50 M3B, a exerogHasi 4o3a, paccyMTaHHas Ha 5 nert
AOImKHa ObITb MeHbLue 20 mM3B.

* [pegen o3kl AN HaceneHns OT UCKYCCTBEHHbIX MCTOYHUMKOB — 1M3B/rof.

B npoMbILWEHHbIX CTpaHax OT BCEX BUAOB U3fyYEHMN YENOBEK B CPeQHEM MOomyYaeT
nosy 3,6 m3s/roa

*ECTECTBEHHbLIE NCTOYHUNKA

*Tenesun3op no 3 Yac/aeHb - 0,001 m38B/roa
*[lpoxmnBanme Bonunam ASC - 0,001-0,01 m38/rog,
[lonét Ha camonéTe - 0,03 m3B

*[MpupogHbIN oH (rogosas aosa) - 1-10 m3B/roa
*Pagnauns BHyTpu Tena vyenoseka - 1-1,5 m3B/roa
*PeHTreHOoBCKOE 0obcrnegoBaHue

OpoLWHOM NOMOCTU Ha ogHy Npoekunto - 15 m3B

(06bI4HO OT 5 Ao 10 npoekumin 3a 0gMH CeaHc)






sperpume OFIT
' p3oT=1)

SWekr» Storege Facility. General View

TPEXERaPTHES GREZCTER ( MeKpeR Jpenmwme OFIT OIOT-1)
Trenspartetion Cans and SIF dWetr Starage Faclity Buldings
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