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0TMe4aH nHTHAeCHTHneTMe CO AHA OTKp~THH Hei1TpOHa, XOTenOCb 
6~ nOA4epKHyTb TOT ~aKT, 4TO 1982 rOA HBnHeTCH ~6MneAH~M 
He TOJlbtCO AflH HAepH0/1 $H3HKM, HO H AflH $H3HKM B006!lle. 4T06bl no
HHTb 3TO, 06paTHMCH K HCTOPMM. 

B Te4eHHe nocneAHHX CTOneTHA B eCTeCTB03HaHMH nocneAOBaTenb
HO CMeHMflMCb TpM KOH~en~MM, pa3nH4H~M o6pa30M TpaKTY~Il\Me npMpO
AY MMKpOMHpa. nepBaH - MexaHMCTM4ecKaH, cnomMBWaHCR B XVII BeKe 
M npocy!llecTeoeaewaR AD KOH~a XIX eeKa. BTopaR - 3neKTpoMarHHT
HaH, B03HHKWaA e XIX eeKe H yKpenMBWaRCR e Ha4ane XX eeKa. 
H, HaKOHe~, TpeTbR - COeAMHHBWaR B ce6e HeKOTOp~e 4epT~ nepB~X 
ABYX M BMeCTe C TeM KOpeHH~M o6pa3QM 0TflM4a~lllaHCR OT HMX. 

0Ha B03HMKna B OCHOBHOM B TpexneTMe /1932-1934/, 6YAY4M 
o6ycnoeneHa ~en~M PRAOM OTKp~THi1 B $M3MKe. Ee OCHOBa B 3Ha4H
TeflbHOH CTeneHH CBR3aHa C OTKPWTHeM HeATpOHa, THmenoro BOAO
POAa/AeeiTepHH/ ~1 ero RApa/Aei1TpOHa/ B 1932 rOAY, a TaKme C o6-
HapymeHHeM n03HTpOHa /1933/ M HCKyCCTBeHHOH paAHOaKTHBHOCTH 
/1934/. TaKMM o6pa30M, 4eHTpOM MCCneAOBaHHA CTan aTOM H ero 
CTpyKTypa. 3TMM M 6~na B~3BaHa CMeHa ABYX npeA~AYil\HX KOH~en

~MH - Hosoi1, 6onee nonHoi1. 
KaK H3BeCTHO, nepa~e TPYAHOCTH 3neKTpoMarHMTHoi1 KOH4en4HH 

MMKPOMHpa Ha4anHcb e!lle B 20-x roAax XX eeKa. Yme KBaHTOBaH Mexa
HHKa Hecna e ce6e cosepweHHO HOB~e ssrnHAW Ha MHKponpo4ecc~. 
RBHO He npOTHBOpe4a 3neKTpOMarHMTHOH KOH4en4HH, OHa $aKTH4eCKM 
BWABHHyna HOBwe nonomeHMH, HOBwe HAeM. TaK, B OCHOBy MHOrHX 
ypaBHeHHH KBaHTOBOH MeXaHHKH BXOAMflO 3Ha4eHHe Mace~ MHKp04aCTM~, 
a OTKP~THe CnHHa y 3neKTpOHa rayACMHTOM H YneH6eKOM /1925/ H 
BWABHmeHMe npHH4Hna 3anpeTa naynH /1926/ npOTMBOpe4MflM Cyll\eCT
BOBaBWHM AD TeX nop npeACTaBneHHHM. 

Ho HaM6onee Cyll\eCTBeHHOH OKa3anaCb rHnOTe3a HeeiTpHHO, BWABM
HyTaH B 1931 rOAY naynH C 4enb~ 06bHCHeHHH Kamyll\MXCH aHOManMi1 
B 3HepreTH4eCKOM pacnpeAeneHHH 3fleKTpOHOB, B~neTa~ll\HX npM ~ -
pacnaAe. rMnOTeTM4eCKOe HeeiTpHHO 6wno 4eTBepTOH 3fleMeHTapHOH 
4aCTM4eH /nocne 3fleKTpOHa, ~OTOHa M npOTOHa/, C KOTOpoi1 CTOflKHy
nacb $H3MKa Toro BpeMeHM. EcnM npHpOAY Tpex npeAWAYil\MX MOmHO 
6wno C4HTaTb 3neKTpOMarHHTHOH, TO B OTHOWeHMH HeHTPMHO 3TO CAe
naTb 6wno n04TH HeB03MOmHO. 0AHaKO AD 1932 rOAa aneKTpOMarHHT
HaH TeopMH HBnHnacb see me rocnoACTBY~!lleA. 

Pewa~ll\HM waroM B npH3HaHHH HOB0/1 $M3H4eCKOH HAeM HBHflOCb 
OTKpwTHe Hei1Tp0Ha 4aABMKOM /1932/. 3TO 6~na nHTaH 4aCTH~a, Hai1-
AeHHaH $M3HKoi1. 

HcTOPMR OTKpwTHH 
1920 rDAY Pesep<!>DPA 
BOBaHMM HeHTpanbHOH 

Hei1TpoHa AOCTaT04HO noy4HTenbHa. Ellie a 
BbiABMHyn npeAnonomeHHe 0 B03MOmHOM Cyll\eCT-

4aCTM4W. B KOH~e 30-x rOAOB 6oTe H 6eKKep 
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C006~HTIH 0 npOHMKa~~eM H3fly4eHMM, npORBTIR~~eMCH npM 60M6apgM

POBKe anb$a-4aCTM4aMM Rgep nerKMX aneMeHTOB, Oco6eHHo aHa4MTenb

Hbl~ a$$eKT nony4ancR np~-1 6oM6apgMpoeKe 6epMTITIMR. B Ka4ecTae ge

TeKTopa M3fly4eHMR 6blfl MCnOflb30BaH C4eT4MK re~repa. 60Te M 6eK

Kep npegnonomMTIM, 4TO Ha6n~gaeMoe M3TIY4eHMe npeACTaBnReT co6o~ 

nOTOK raMMa-KBaHTOB B~COKO~ 3HeprMM. 

no4TH OgHOBpeMeHHO C HeMe4KMMM y4eH~MM HpeH M $pegepMK monMo
K~pM noaTopMnM 3TM on~T~, Mcnonb3YR MCT04HMK nonoHMR 6onbwo~ 

aKTMBHOCTM. Memgy geTeKTopoM, a Ka4eCTBe KOTOporo 6~na npMMeHe

Ha MOHM3a4MOHHaR KaMepa, H HCT04HHKOM anb$a-4aCTW4 OHM nOMe~afiM 

napa$wHOBble nnacTwHKH. 0Hw ycTaHOBHTIM, 4TO w "6epwnnweaaR pa

gwa~wR11 Bbi6VIBaeT 113 napa$wHa npOTOHbl B AOCTaT04HO 60flbWOM KOTIVI-

4eCTBe, VI B~CKa3afiVI MHeHVIe 0 TOM 1 4TO 3TOT 3¢$eKT o6yCTIOBfleH 

HOBbiM BHgOM B3aHMOge~CTBHR y -KBaHTOB C RgpaMM. 

CoTpygHVIK KaaeHgwwcKo~ na6opaTOpVIVI 4agBVIK noBTOpHn 3TH onbi

Tbl, waMepwn npo6erw npaTOHOB VI ycTaHOBVITI, 4TO "6epwnnHeaoe wa

ny4eHwe" cnoco6Ho co"o6~HTb 60flbWHe CKOPOCTH He TOTibKO flgpy BO

gOpOAa npoTOHY, HO VI RgpaM gpyrwx nerKVIX aneMeHTOB. OH noKaaan, 

4TO ecnw npegnonomwTb, 4TO Hoeoe Vl3fly4eHwe cy~ecTayeT, a y -ny-

41-1 MMe~T 6onbWY~ ripOHMKa~~y~ cnoC06HOCTb, TO 3HeprwR TaKHX y -
KBaHTOB gonmHa 6~Tb 6onbwe 50 MaB, 4T06~ o6paaoaaTb a peaynbTa

Te KOMnTOH-3¢$eKTa Rgpa OTga4H Ha6n~gaeMWX CKOpOCTe~. Ha OCHO

BaHHH aToro 4agawK OTBepr rwnoTeay o raMMa -wany4eHww w BbiCKaaan 

cMenoe npegnonomeHwe, cornacy~~eecR c aaKoHaMw coxpaHeHwR 3Hep

rww VI VIMnynbca, 4TO HewaaecTHaR pagVIa4VIR npegcTaBnReT co6o~ no

TOK He~TpaflbH~X ~aCTVI4 C Maceo~, npH6TIVI3HTeflbHO paBHO~ ·Ma~ce 
npOTOHa. 60flbWaR npOHHKa~~aR cnoco6HOCTb 3THX 4aCTH4 MomeT 6b1Tb 

nerKo o6oRCHeHa oTcyTcTaweM a Hwx aneKTPH4ecKoro aapRga. noaTo

MY HOBY~ 4aCTVI4Y 4agBHK Haaaan He~TpOHOM. CpegVI CBO~CTB He~Tpo

Ha Haw6onbwee HegoyMeHwe awaaan MarHVITHW~ MOMeHT KaK caMwM $aK

TOM cy~eCTBOBaHHR y 3fleKTpH4eCKH He~TpanbHO~ 4aCTH4bl, TaK H Be

TIH4HHO~, ol''nw4HO~ OT egMHH4bl /B RAePHbiX MarHeTOHaX/. Ecnw OT

Kp~Twe He~TpOHa paapyWHTIO npemH~~ 3fleKTpH4eCKy~ KapTHHy MVIpa, 

TO OTKP~TVIe aHOMaflbHOro MarHHTHoro MOMeHTa He~TpOHa aacTaBHTIO 

H3MeHHTb npegcTaaneHVIR 0 CBR3W 3fleKTpV14eCTBa C MarHeTH3MOM. 

nyTb K nOHMMaHH~ npOHCXOmgeHHR He~TpOHHOrO MarHeTH3Ma 6~n OT

Kp~T C Y4eTOM BVIpTyaflbHWX COCTORHH~ HYKTIOHa. HaAO npeAnOnOmVITb, 

4TO 4aCTb BpeMeHH CBOe~ mvt3HVI /~'20%/ He~TpOH HaXOAWTCR B COCTOR

HVIVI AVICC04V1a4V1H Ha npOTbH, aneKTpOH VI aHTHHe~TpHHO, a MarHHTH~~ 

MOMeHT 3TOrO 3fleKTpOHa B OCHO~HOM VI Ha6n~gaeTCR KaK MarHHTH~~ 

MOMeHT He~TpoHa. B Te apeMeHa TaKoe npeACTaaneHwe yme He 6~no 

HOB~M, OAHaKO OHO n03BOTIVITIO nogTBePAVITb cnpaBeATIVIBOCTb TaKO~ 

BepOHTHOCTHO~ T04KH apeHHR. 

ApyrwM HeTpwaVIaflbHWM cao~cTaoM He~TpOHa RBTIReTCR ero HeycTo~-

4VIBOCTb OTHOCVITeflbHO pacnaAa Ha npOTOH, 3neKTPOH VI aHTHHe~TPVIHO. 

Bonpoc o TOM, 4TO npoHcXOAHT a Ae~CTBHTenbHOCTVI, ynVIpancR 

B BOnpoc 0 COOTHOWeHVIVI Mace npOTOHa VI He~TpOHa. nepawe V13Mepe

HHR n03BOTIVITIVI CAeflaTb 3aKTI~4eHVIe 0 aepORTHOM npeB~WeHHVI 

Mace~ He~TPOHa HaA MaCCO~ npOTOHa, a AOCTaT04HO T04H~~ B~BOA 

2 

r 
~ 

·li 
t 

I 
! 

1 
i 

j r 
,I, 
:. 
i 

l 

0 B03MOmHOCTVI f3 -pacna,qa He~TpOHa anepBble 6bln CgenaH TIVIWb B 

30-x rogax, npRMoe AOKaaaTenbCTBO nony4eHo TOflbKO a 40-x. 

Onpe,qeneHMe nepVIoga nonypacnaga' He~TpOHa norpe6oaano 6onee 

3Ha4wTenbHWX YCMTIM~, H TOflbKO K KOH4Y 50-x rOAOB 6wna HagemH; 

ycTaHoaneHa ero eenw4MHa: a npegenax 12 MMH. 3TOT $aKT RBnfleTcR 

aamHbiM nOTOMy, 4TO pacna,q He~TpOHOB - KOHe4HaR npw4MHa BCeX {3-

pacnagOB, a noTOMy TeOpMR {3-pacnaga P8AH08KTMBHbiX Rgep eCTb 

npemge BCero TeOpMR pacnaga He~TpOHa. 0Ha COCTaBTIRCT HCTOpM4e

CKOe R,qpo o6~e~ TeOpMM cna6oro eaawMogeHCTBHR acex aneMeHTap

Hb!X 4aCTH4. 
0TKp~TMe He~TpOHa HMeno pewa~~ee 3Ha4eHHe gfiR BCe~ RgepHOR 

$H3HKVI. CTaHOBMTIOCb RCHO, 4TO HapRAY C aapRmeHHWMH 4aCTM4aMVI 

cy~eCTBy~T M 3neKTpOHe~TpanbHWe, CfleAOBaTeflbH0 1 D caMO~ CBOe~ 

ocHoae 4aCTM4W VIMe~T He aneKTpoMarHMTHY~ npVIpogy. Aanee, oTKpw

TVIe He~TpOHa noaaomwo CTPOMTb MOAe)ll-1 aTOMHOrO ngpa 1 VICXOAR 

TIMWb Vl3 npeACTaaneHMfl 0 TRmeflblX 4aCTM4aX - npOTOH8X M HCATpOHaX. 

Yme BBOgR nOHRTHe aTOMHOrO Rgpa, MOmHO 6wno OTMCTHTb, 4TO sec 

RAPa s aTOMH~X egwHM4ax npvtMepHo a gsa paaa 6onbwe ero aapRAa, 

a~pameHHoro a aneKTpOHH~X egwHw4ax. CnegoaaTeflbHO, nepeHOCR Ha 

RAPO rVInOTeay npayTa, MOmHo npeACTaBVITb era K8K COCTOR~ee M3 

npOTOHOB, o6ecne4MBam~HX He06XOAVIM~A BeC, H 3fleKTpOHOB - 8 4VIC

ne, He06XOgVIMOM ATIR KOMneHCa4HH Vl36biTKa nonomwTeflbHOrO aap11ga 

npOTOHOB Hag aTOMH~M BeCOM RApa. 0gHaKO TaKaR MOgCflb npOTHBOpe-

4Mfla 3Ha4eHMRM MaCCW, CnMHa VI MarHVITHOro MOMeHTa 3TICKTpOH8 VI 

e~awaana M~Cflb o TOM, 4TO ace me e HApax HeT anet<TpOHOB. na

pannenbHO pa3BVIBanacb gpyraR MWCnb - o aamHoR POTIVI DHYTPVIRAep

HOR CIIICTeM~ 11 npOTOH-3fleKTpOH 11
, VITIH 11 HeRTpOH 11

• noaTOMY D OTKpbi

TMVI HeATpOHa YBVIAefiVI noBOA gnR npoeoarnaweHHR o6eVIX VIACA: 6wna 

nocTynVIpoeaHa npoTOHHo-He~TpOHHaR Mogenb RApa. 3To 6wno CAena

HO A.A.HaaHeHKO a anpene 1932 roAa, gsa MeCR~a cnycTR nocne 

ony6fJHKOBaHVIH OTKp~TVIR He~TpOHa 4aABVIKOM. rVInOTe3a HoaHCHKO 

0 npOTOH-He~TpOHHOM COCTaBe RAep 6~na ony6nVIKODaHa D aHrfiH~CKOM 

mypHane "Nature" B Mae 1932 ro.qa. B, :no me BpCMfl rei13eH6epr 

Tal< me peWVITeflbHO yTeepmAafl, 4TO HC~TpOH - 113fleMeHT8pHaf1 4aCTVI4a'' 

VI 4TO npOTOH VI He~TpOH - ABa COCTORHVIR OAHOA 4aCTVI4~· 0TC~Aa 

ewTeKano npegnonomeHVIe, 4TO cnHH HeATpoHa paaeH nonoeVIHe. B o6-

naCTM 3KCnepVIMeHTa OTKp~TVIe He~TpOHa.,qaaano WVIpOKVIC D03MOmHOCTVI 

VICnODb30BaTb He~TpOH B Ka4eCTBe HAeaflbHOrO RACPHOrO CHaPRAa 

BBHAY ero 3fleKTPOHeATpanbHOCTH. 
roaopfl 0 4YAeCHOM 1932 roAe, cneAyeT ynOMRHYTb e~e 06 OAHOM 

aamHOM oTKpWTHVI - 3To oTKp~TVIe TRmenoro BOAOPOAa IAe~TePVIR/. 

Y AeATepVIR XVIM~4eCKVIe H $VI3MKO-XHMV14eCKVIC CDO~CTDa Ot<aaanVICb 

aaMeTHO OTTIV14H~MVI OT CBO~CTB nerKoro BOAOPOAa. Bee 3TO 03Ha4a

no, 4TO PYXHYTI 4eHTpanbHWA nyHKT npemHe~ 3fleKTPOM8rHVITHO~ KOH-

4en4V1M 0 nOTIHO~ TOmAeCTBeHHOCTVI XHMV14eCKVIX CBO~CTD VI30TOnOB Q.q-

HOrO VI TOrO me 3fleMeHTa H 0 aaBMCHMOCTVI 3TVIX CDO~CTB He OT Mac

COBbiX 4VICCTI M30TOnOB, a TOTibKO OT KOH$VIrypa4VIVI 3fleKTpOHHO~ o6o

J104KVI aTOMa, 
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B TOM >Ke rOAY npOI-130WJ10 e~e OAHO aa>KHOe $113114eCKOe OTKpbiTI-'!e: 
a MapTe 1932 roAa KoKpo<!>T 11 YonTOH pa3pa6oTa1111 cnoco6 ycKopeHI1H 
npoTOHOB 11 anepa~e ocy~ecTBI1Ill1 HAePHY~ peaK~11~, pac~en111111 HAPO 
Jli1TI1H C nOMO~b~ 11CKyCCTBeHHO yCKOpeHHbiX npOTOHOB. 

B OKTH6pe 3Toro me roAa npol-'!sowno co6~TI1e, nopa31-'!Bwee y4eH~A 
MI1P $11311Koa, a 11MeHHO, a XapbKoae, a cTon11~e YKpai1HCKoA CCP, 
B <!>11311KO~TeXHI14eCKOM 11HCTI1TyTe MOilOA~e y4eH~e K.C11HeJlbHI1KOB, 
A.neAnyHCK11A, A.BanbTep 11 r.naT~wea paspywi1Il11 HAPO Il11TI1H nyTeM 
6oM6apA11POBK11 HApaMI1 npOTOHa, ycKopeHH~MI-1 B pa3pHAHOH Tpy6Ke 
BbiCOKOBOJlbTHOrO YCKOpi1TeJlH. 3TO C06biTI1e CTano nOI-1CTI1He CeHca~l1-
eA. To, 4TO pa3pyweHI-'!e HAPa Ili1TI1H 6~no ocy~ecTaneHO a AHr111111, 
MHOri-1MI1 6~110 BOCnpi1HHTO KaK ecTeCTBeHH~H XOA Hay4H~X C06~TI-1H, 

1160 3TO 6b1Jl0 CAenaHO B KpynHeAweA na6opaTOpl-111 M11pa, nOA pyKO
BOACTBOM npocnaaneHHoro Pe3ep<j>opAa·, a na6opaTop1111, aeni-'!KonenHo 
ocHa~eHHOA aceMI1 BI-'!AaMI-1 coapeMeHHOA annapaTyp~ 11 ycTaHoaoK. Ho 
To, 4TO pac~enneH1-1e HAPa Ili1TI1H 6~no noaTopeHo cnycTH nonroAa 
a XapbKoae, a CoaeTCKOM Co~3e, KOTOpbiA TOilbKo-TonbKO BbiWen 1-13 
BOHH 1914-1917 rOAOB 11 rpa>KAaHCKOA, pasopeHH~A, 11CTO~eHH~A, no
pa311Il0 acex. 3To 6blno no1-1cT11He 4YAO. A 4YAO o6bHCHHilOCb npocTo: 
CoaeTcKoe npaai1TenbCTBO c nepa~x AHeA npi-'IXOAa K anacTM CTano 
OKa3~BaTb y4eH~M BCeMepHy~ nOMO~b 11 nOAAep>KKy, HeCMOTpH Ha ace 
TPYAHOCTI-1 pa3opeHHOA CTpaH~. 

HTaK, OTKP~TI1H 1932 roAa cTanl-1 noaopoTH~M nyHKTOM a pa3BI1THI1 
aceA HAepHoA $11311KI1, pacTy~ee 3Ha4eHI-'!e KoTopoA no6yAI-1Il~ opraHI1-
30BaTb B neHI-'!HrpaACKOM $1131-1KO-TeXH114eCKOM 11HCTI1TyTe cne~l-'!aJlbH~H 

OTAeil nOA pyKOBOACTBOM H.B.Kyp4aToaa. B npi1Ka3e no n<!>TH ~64 OT 
15 AeKa6pH 1932 rOAa B HAePHY~ rpynny 6~110 3a411CJleHO 10·COTPYAH11-
KOB n<!>TH 11 ABa KOHCYilbTaHTa 113 PaAI1eBoro HHCTHTyTa.TeM CaMbiM n<!>TH 
B Ha4ane 30-x rOAOB HBMJlCH OCHOBHbiM ~eHTpOM pa3BI1TI1H HAepHOA $11-
311KI1 a HaweA cTpaHe,a pa6oTaaw11A Ha ero 6a3e HAePH~A ceMI-'!Hap npe
apaTI1IlCH B nepay~ COBeTCKY~ HAepHy~ KOH<j>epeH~I-1~, KOTOpaH COCTOH
nacb 24-30· ceHTH6pH 1933 roAa. KpoMe coaeTCKI-'IX y4eH~x Ha HeA 
npi1CYTCTaoaanl1 11 3apy6e>KHble rocTI-1. KoH$epeH~11H oTKpbiJlacb AOKna
AOM mon1-1o-K~p11 0 HeATpOHe. B ee pa6oTe y4aCTBOBaJ111 TaK>Ke Ta
K11e y4eH~e~ KaK Al1paK, neppeH, 6eK, BaAcKon<j> 11 MHOrl1e APY
rl1e. Ha HeA OKOH4aTeJlbHO 11yTeepA11Il11 11 npOTOHHO-HeATpOHHY~ MOAeJlb 
HApa. 06CY>KAaJ111Cb TaK>Ke npo6neMbl 3JleMeHTapHOCTI1 npOTOHa 1-1 HeAT
pOHa, OCHOBbl o6ono4e4HOM MOAei111 HAp a, pacceHHI1e f3- Jly4eA 11 T. A. 

0TKE~TI-1H, CAenaHH~e B 1932 rOAY, np11Be1111 K 3Ha411TeJlbH~M pe-
3YilbTaTaM B pa3BI-1TI111 AAepHoA $11311K11, a OTKp~TI1e peaK~I111 AeJleHI1H 
TH>Kenoro HApa B 1939 rOAY nonO>K11JlO Ha4ano HOBOH 3pe B 1-'!CTOpl-11-1 
HayK11 11 .TeXHI1KI-1, KOTOpaH Tenepb 1-'!MeHyeTCH 3nOXOA aTOMHOM 3Hep
reT11K11. nepa~A aTOMH~A pedKTOp B yCilOBI1HX >KeCT04aAweA CeKpeTHO
CTI1 6~n C03AaH a CWA a 1942 rOAY noA pyKOBOACTBOM 3.<!>epMI1 yC11Il11H
M~ MHor11x BbiAa~~I-'IXCH y4eHbiX 11 cne~11anHCTOB, 3MI1rpMpoaaaw11X a CWA. 
nepBbiM B Eapone 11CCileAOBaTeJlbCKI-1A peaKTOp 6b1Jl C03AaH 11 nocTpOeH 
COBeTCK11MI1 y4eH~MI1 6e3 BCHKOH nOMO~I-1 113BHe nOA pyKOBOACTBOM 
H.B.Kyp4aToaa a 1946 rOAY· 
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TaK11M o6pa3oM, 4enoee4eCTBY npeACTaBI-'!nacb wMpoKaH B03Mo>K
HOCTb 11CnOilb30BaHI1H BHYTPI-'IHAepHOH 3HeprMI-1, B~AeilA~~eACH np11 Ae
Jl6HI111 TH>KeJlbiX HA6P ypaHa 11 nnyTOHMH. 0AHaKO 3TO >Ke OTKpbiJlO 803-
MO>KHOCTb 11 C03AaHI1H aTOMHOH 60M6W, nepaoe 11Cn~TaHI1e KOTOpoA 6~-
110 npOI13SeAeHo a CWA a 1945 rOAY· B 1945 ne~e~e 6oM6~ 6~1111 c6po
weH~ Ha HnOHCK11e ropoAa X11poc11Ma 11 HaracaKI-1. 3a6oTHCb o caoeA 
6esonacHOCTI1, CoseTCKI-1A Co~s 6b1Il SbiHY>KAeH eeCTI1 pa6oTbl 11 a 3TOM 
HanpaeneHHH. H y>Ke e 1949 rOAY 6~na HCn~TaHa nepeaH e CCCP 
3KCnepi-'!MeHTaJlbHaA aTOMHaH 6oM6a, a B 1953 - nepBaH BOAOPOAHaH. 
0AHaKO, C03HaBaH 3Ha411MOCTb 11 He06XOAHMOCTb Ml1pHOrO 11CnOJlb30Sa
H11H aTOMHoA 3HeprHI1, CoeeTCKI-1A Co~s ASI1IlCH HHI1~11aTopoM C03AaHI-1A 
nepeoA B Ml-'!pe aTOMHOA 3JleKTpOCT8H~MM, KOTOpaH 6wna ny~eHa B 
1954 rOAY B ropOAe 06HHHCKe.3TO co6~THe MO>KHO C nOJlH~M npaBOM 
C411TaTb Ha4a110M pa3SI1TMH MMpOBOA aTOMHOA 3HepreTHK11. C TeX nop 
OHa npowna 6onbwoA nyTb. CerOAHH eo seeM M11pe eeeAeHO 6onee 
260 A3C o6~eA MO~HOCTb~ nopHAKa 170 MilH KBT, pacnono>KeHHbiX a 
24 CTpaHaX. CneAyeT 3aMeTHTb, 4TO H11 OAHa OTpaCJlb TeXH11KI1 He 
pa3BI1SanaCb TaK 6~eTpO, KaK aTOMHaH.3HepreTHKa. 

no nporH03aM,yAei1bH~A sec swpa6aTwsaeMoA eceMH A3C 31leKTpo-
3Hepri1H K ASYXT~eH4HOMY rOAY AOCTHrHeT nOPRAKa 30 11 Aame 40% OT 
ee o6~eA MHposoA S~pa60TK11. H K 3TOMY y>Ke cerOAHR 11M6~TCH cepb
eSH~e npeAnOC~JlKH. 

AocTaT04HO eKa3aTb, 4TO MO~HOCTb pa6oTa~~HX s HacToR~ee apeMA 
a CWA aTOMH~X 3neKTpocTaH~HA/oKono 75 A3C MO~HOCTb~ 57 MilH KBT 
Ka>KAaA/ COCTaBnReT 12-13%, pa6oTa~~HX B AHrmH1 11 <!>Pr - nopAAI<a 
15-17%, a WeeA~ap1111 - 25%, a Wee~1111 - 32%, e 6onrap1111 - 25%, 
S RnOHI111 - 15% OT o6~eA YCTaHOBJleHHOA 3HepreTI14eCKOA MO~HOCTH. 
CneAyeT saMeTI1Tb, 4TO RnoHI1A AO caMoro nocneAHero apeMeHI1 no Sblpa-
6oTKe 3JleKTp03Hepri1H aTOMH~MI1 3JleKTpOCTaH~HAMH SaHI1Mana 2-e Mec
TO B MHpe,OAHaKO 8 nocneAHee epeMA 6b!Jla SbiTeCHeHa <!>paH~f'!eA /40%/. 

TaKHM o6pa30M, MMPOBaA HAepHaA 3HepreT11Ka pacTeT, HO HeKOTO
pble npo6neMbl, CSA3aHHble C aTOMHbiMI1 3JleKTPOCTaH~VIAMI1, e~e peweHbl 
He nOilHOCTbiO, 4TO S onpeAeJleHHOH Mepe Bbl3biSaeT SaMeAJleHI1e pa3-
SI1TI1A aTOMHOH 3HepreT11KI1 S PAAe CTpaH no cpasHeHI110 C paHHVIMI1 
nporHosaM!-1. 0AHaKo poeT ee ace >Ke Ha6n~AaeTcA. 

TaKoMy pocTy aTOMHOA 3HepreTMK11 cnoco6cTeyeT PAA o6cTORTenbCTB: 
yMeHbWeHI1e npMPOAH~X sanacos opraHV14ecKoro Tonn11aa /rasa, He<!>TI-1, 
a BO MHbrVIX 3KOHOMI14eCKI-1X paAoHaX M yrnH/ 1 nOSbiWeHHafl cepHI-1-
CTOeTb, 30JlbHOCTb 3TI1X BI-1AOS TOnJl!-1Ba, peSKOe YAOPO>HaHMe 11 CJlO>K
HOCTb HX A06bi4H 11 T.A. Bee 3TO $aKTOpbl o6beKTHBHble, C KOTOpbiMH 
HeJlb~A He C411TaTbCR, TeM 6onee, 4TO eerOAHR, T.e. no KpaAHeA Me
pe AO 2000 roAa, AAepHaR 3HepreTI1Ka RBJlHeTCR 6AI1HCTB6HHOH anb
TepHaTI1BOH seeM OCTaJlbH~M HOB~M 11CT04HI1KaM 3Heprl-111. 

B HeKoTop~x cTpaHax ,MI1pa y>Ke o~y~aeTcA HexeaTKa opraH!-14ecKo
ro Tonn11sa, 11 oHa TeM o~yT~Mee, 4eM s~we npoM~wneHHw~ noTeHuMan 
cTpaHbl. noTpe6neH!-1e TonnHsa sa nocneAHee AeCRT11Jl6TI1e B03pocno 
B HeeKOJlbKO pas no cpaBHeHI110 C npOWJlbiMf-1 nepi10AaM~ 1-1 I-1MeeT TeH
AeH~M~ a~pacTI1 e~e 6onbwe. TaK, ecn11 c 1900 no 1970 roA 4enose-
4eCTBO i-13paCXOAOBaJlO OKOilO 250 MilPA· T. yc'noBHOrO TOnili-1Ba 1 TO Sa 
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30 neT, c 1970 no 2000 rOAbl, pacxoA scex BHAOB TonnHsa, no HeKo

Top~M npOrH03aM, AOnmeH B03paCTH AO 450 MnpA.T. 

B PHAe esponeAcKHX cTpaH npHpOAH~e 3anac~ TonnHsa yme Haxo

AHTCH Ha rpaHH HX HC4epnaHHH. 

B eoseTcKOM eo~3e no cpasHeHH~ co MHOrHMH APYrHMH cTpaHaMH 

non6meHHe 3Ha4HTenbHO ny4we. Hawa cTpaHa 6oraTa npHPOAH~MH 3a

nacaMH TonnHBa H ell\e A.aneKo He HC4epnaHHbiMH rHAP03Hepropecypca

MH. 0AHaKO Hawe 6YAYU\ee pa3BHTHe 3HepreTHKH TeCHO CBH3aHO C pa3-

BHTHeM HAepHo~ 3HepreTHKH, oco6eHHO B espone~cKoA 4aCTH eeeP. 

PoeT noTpe6neHHH 3HeprHH npHBOAHT K TOMy, 4TO see 6onbwee 

4HCno pa3BHT~X CTpaH Ha4HHaeT 3aBHCeTb OT HMnO~Ta 3Hepropecyp

COB. Ho nonaraTb, 4TO BCe npHPOAH~e pecypc~ B MHpe HaXOAHTCH 

Ha rpaHH HCTOil\eHHH, npemAeBpeMeHHo. H3BeCTHO, 4TO scerAa noHs

nHnHCb HOBble MeTOAbl H CnOC06bl A06bi4H H HCnOnb30BaHi.1H none3Hb1X 

HCKonaeM~x. PoeT HapoAoHaceneHHH, pcicT npoM~wneHHoro npoH3BOA

CTBa, pOCT noTpe6neHHH pa3nM4H~X BHAOB TOnnHBa 3aCTaBnH~T HCKaTb 

3$$eKTMBH~e MeTOAbl nony4eHHH 3HeprHH 3a C4eT 3KCnnyaTa~HH ee HC

T04HHKOB, H~He Cna6o MCnOnb3yeM~X. 

HQ rnasHoe, 4TO HBnHeTCH HenpenomH~M aaKOHOM npHPOA~. - 3To 

MC4epnaeMOCTb 3anacos scex BHAOB HCKonaeMoro TonnMsa. H, 4TO ell\e 

BamHee, B CHny BCTynaeT 3aKOH HeB0306HOBMMOCTH He$TH M yrnH. 

BeAb yronb KOH~eHTpHpyeT a ce6e conHe4Hy~ 3HeprM~, HaKonneHHY~ 

pacTeHMHMH 3a 500 MnH.neT. 0AHaKO M~ paCXOAYeM 3TOT npHpOAH~H 

Aap HaCTOnbKO 6~cTpo, 4TO orpOMH~e aanac~ B HeApax 3eMnM 6~CTpO 

OCKYAeBa~T, MCTOU\a~TCH. Ka3anocb 6~, HaCTynaeT 6e3B~XOAHOe nono
meH~e. Ho, KaK 3TO scerAa 6~sano a mM3HH 4enose4eCTBa, B~XOA 

scerAa HaXOAHTCH. H OH Ae~CTBHTenbHO Hai1AeH. Hos~i1 Mory4HH Hc

T04HHK, aanomeHH~~ ~ HApax THmenwx aTOMOB ypaHa, nnyTOHMH, no-

3BOnMT H36emaTb HaAB~ra~ll\eHCH Tonn~BHOH HeAOCTaT04HOCTH. 

Bneps~e aa see speMH csoero cyll\eCTBoBaHHH 4enoseK cyMen Hai1TH 

HOBbiH HCT04HMK 3HeprHH ,, KOTOpbiH no CBOHM 3HepreTH4eCKMM B03MOm

HOCTHM npeBOCXOAHT BCe Hai1AeHH~e H HCnOnbayeM~e paHee. 

nycK nepsoi1 A3e npOH3Ben B MHpe HCKn~4MTenbHO CMnbHOe sne4aT

neHHe. H, KaK BCerAa 6~BaeT npM nOHBneHHM HOBOrO HBneHHH B mH3HH 

4enose4ecTsa, npH4eM TaKoro MCKn~4HTenbHoro no CBOHM nocneAcT

BHHM, KaK oanaAeHHe RAepHOH 3HeprHei1, MHOrHX OXBaTHn 3HTY3Ha3M 

M HH4eM He CAepmHBaeM~H OnTHMH3M. MHOrHM yme Kaaanocb, 4TO Te

nepb HOB~H HCT04HHK 3HeprHH peWHT ace npo6neM~, 4TO OH npHHeCeT 

c co6oi1 ace, o 4eM TOnbKO Me4Tano 4enoee4ecTao. Ho y BCHKOH Me

AanH eCTb ABe CTOpOHbl: KpOMe AeHCTBHTenbHO BenHKOnenH~X H HCKn~-

4MTenbH~X no CBOHM 3HepreTH4eCKHM B03MOmHOCTHM Ka4eCTB, no YA06-
CTBY 3KCnnyaTa~HH /6e3 He06XOAHMOCTH TpaHCnQpTHPOBaHHR orpOMH~X 

Mace yrnR/ H T.A., HAepHaH 3HepreTHKa HMeeT H CBOM HeraTMBH~e 

OC06eHHOCTH. 
H3aeCTHO, 4TO HAepHaH 3HeprHH - noTeH~HanbHO HaH6onee onac

H~i1 BHA nony~~HHR 3neKTPH4ecKoi1 3HeprMH. OnacH~i1·c T04KM apeHHR 

aoaMomHoro paAHOaKTMBHoro 3arpR3HeHHH oKpyma~ll\eH cpeA~ a cny4ae 

aaapHH peaKTopa, pacnnasneHHR ero aKTHBHOH 30Hbl, ero Tennos~

tlenR~Il\HX 3neMeHTOB, Ha4MHeHHblX ypaHOM HnM nnyTOHMeM. 
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PaAMOaKTHBHoe s~naAaHHe a cny4ae asapHi1 HAepH~x peaKTOpos 

npHHeCeT, KOHe4HO, HeMC4MCnHM~e nOTepH. noaTOMy 60pb6a H nOHCKH 

cpeACTB npOTMB S03MOmH~X nocneACTSMH TaKMX asapHH npHo6peTa~T 

HCKn~4HTenbHOe 3Ha4eHHe. 
BoT no4eMy C03AaTenM RAePH~X 3neKTpOCTaH~Hi1, HAepH~X peaK

Topes Aena~T see, 6yKaanbHO see Heo6XOAHMOe AnH npeAoTspall\eHHR 

aeapHH H TeM 6onee ry6MTenbH~X nocneACTBMH TaKHX asapHH. HH 

OAHH 06beKT, HH OAHa TeXHH4eCKaR YCTaHOBKa 8 MHpe He CTPOHnHCb 

H He CTpOHTCR C TaKO~ CTeneHb~ HaAemHOCTH M 6eaonaCHOCTH, KaK 

RAePH~e peaKTOP~. RAePH~e 3neKTpocTaH~MH. 

KaK M3BecTHo, OAHO M3 npeHMYil\eCTB RAepHOH 3HeprHH - 3To ee 

KOH~eHTpa~HR S 04eHb ManoM 06beMe. TaK, HanpHMep, AnR Bblpa60TKH 

1 MnH.KBT 3neKTp03HeprHM 8 rOA Tpe6yeTCH npHMepHO 48000 mene3HO

AOpOmHbiX saroHoB yrnH H TOnbKO 2 mene3HOAopomHblX saroHa AnH ne

peB03KH csemero ypaHosoro TonnHsa. 

B Ha4ane 1982 rOAa B 24 rocyAapcTBaX MMpa HaXOAHnOCb B 3KCn

nyaTa~HM 6onee 260 RAepH~X 3HepreTH4eCKMX yCTaHOBOK, Ha KOTOp~X 

B~pa6aT~BanOCb OKOnO 8% MHpOBOH 3neKTp03HeprHM. 

B pa3BHTHH HAepHoi1 3HepreTHKH 04eHb 6onbwHe ycnexH 6blnH AO

CTHrHyTbl s eoseTcKoM eo~3e K XXVI cbe3AY Knee /$eapanb 1981 roAa/. 

B 3TOT nepMOA HAepHaH 3HepreTHKa CCCP MCnonb3yeT peaKTop~ Ha 

MeAneHH~X Hei1TpOHax, a HMeHHO, ypaH-rpa$HTOB~e KaHanbHOrO TMna, 

KHnHil\He /P6MK/ M peaKTOp~ SOAO-BOAHHOrO THna nOA AasneHMeM/BB3P/. 

Pa3BHTHe HAepHo~ 3HepreTHKH MAeT TaK~e no nMHMH co3AaHHH pe

aKTopos Ha 6~cTp~x Hei1TpoHax, KaK reHepanbHoro HanpasneHHR 6onb

woi1 RAepHoi1 3HepreTHKH CCCP. 
nocne nycKa nepsoi1 a MHpe 3n6KTpocTaH~MH Ha Ypane 6~n CAaH 

~ 3KcnnyaTa~H~ a 1964 rOAY neps~i1 6noK A3e c ypaH-rpa$HTos~M pe

aKTopoM KaHanbHOro THna aneKTPH4eCKOH MOil\HOCTb~ 100,MBT, a B 

1967 rOAY 6~n nyll\eH BTopoi1 6noK Ha 200 MBT. 

noA fleHHHrpaAOM B 1973 rOAY 6~n OCYil\eCTBneH nyCK nepsoro 6no
Ka aTOMHOH aneKTpOCTaH~HH C ypaH-rpa$HTOB~M KaHanbH~M peaKTOpOM 

THna 11 KHnRil\HH 11 Ha 3neKTpH4ecKy~ MOil\HOCTb 1000 MBT. B KOH4e 

1975 rOAa BOWen B CTpOH BTOpOH 6noK TaK~e Ha MOil\HOCTb 1000 MBT, 

B 1979 rOAY - TpeTH~ 6noK H B 1981 rOAY - 4eTBepT~H 6noK. 

061!\aH 3neKTpH4ecKaH MOil\HOCTb fleHHHrpaACKOH A3C COCTaBMna 

4000 MBT. TaKHM o6pa3oM, 3Ta aTOMHaH 3neKTpocTaH4HH cTana OA

HOH H3 KpynHeHWMX B MHpe. 

Ha YKpaHHe, HeAaneKo oT KHesa, nocTpoeHa 4epHo6~nbcKaH A3e 

/nyCK nepsoro 6noKa COCTOHnCR B 1977 rOAY, BTOporo - B 1978 M 

TpeTbero - S 1981 roAy/ C peaKTOpaMH THna AeHCTBY~Il\HX Ha fleHHH

rpaACKOH A3C /P6MK/. TaKHM o6pa3oM, Ha ceroAHR o61l\aH MOil\

HOCTb 4epHo6~nbCKoi1 A3C pasHa 3000 MBT. CTpOHTenbcTeo cne
AY~Il\HX 6noKos 3Toi1 A3C npoAon~aeTcH. 

B PC$CP BSeAeHa B CTpOH KypcKaH A3C. nepB~H 6noK 3TOH aTOM

HOH 3neKTpocTaH~~H c peaKTOpoM THna P6MK Aan 3HeprH~ a 1977 ro

AY, a STOpOi1 - B 1979 rOAY· CTpOHTenbCTBO cneAY~Il\HX 6nOKOB se

AeTCR ycKopeHH~~H TeMnaMH. 
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I'IAeT CTp0!-1TeJlbCTBO CMO!leHCKOH A3C c P6MK. nyct< nepaoro 6noKa 
AOnmeH COCTOHTbCR B 1982 rOAY· 

B n~TOBCKOH CCP CTpO~TCR KpynHei1waR B CCCP HrHan~HcKaR A3C 
C HeCKOilbK~M~ peaKTOpaM~ ypaH-rpa¢~TOBOrO KaHa!lbHOrO T~na 3J1eKT-
p!-14eCKOH MOll\HOCT biO 1500 MBT Ka>KAbiH. nycK 1- ro 6noKa HaMe4eH 
s cepeA~He XI nRT~neTK~. Ha AaneKoM cesepe, s 6!-1n~61-1HCK-4ayHcKoM 

ropHOilpOM~WJleHHOM paHOHe, B 1974 rOAY BOW!la B CTpOH aTOMHaR 
3neKTpOTenno4eHTpanb c peaKTopaMI-1 ypaH-rpa¢!-1Tosoro T~na. 3Ta 
AT3U o6ecne4~BaeT sneKTp03Hepr~ei1 ~ TennoM np1-1nemall\HH paAoH. 

HeAaneKo OT BopoHema nocTpoeHa KpynHaR A3C c HeCKO!lbKHMH pe
aKTopaM~ BOAO-BOA.fiHoro THna noA AasneHHeM. B 1964 roAy Ha Hoao
BopoHe>KCKO~ A3C 6btil nyll\eH nepSbiH 6noK BB3P :.meKTP~4ecKoi1 MOll\
HOCTbtO 210 MBT, s 1969 rOAY - aTopoA 6noK MOll\HOCTbtO 365 MBT, 
a 1971 rOAY- TpeTHi16noK /440 MBT/, s 1972 rOAY- 4eTsepTbiH 
/440 MBT/, a a 1980 rOAY 6~n CAaH s 3KcnnyaTa4HtO nRTHA 6noK BB3P 
/1000 MBT/. 0611\aR MOll\HOCTb Hoao-BopoHemcKoA A3C pasHa 2455 MBT. 

B ApMeHH~ llOCTpOeHa S 1976 rogy H pa6oTaeT aTOMHaR 3J1eKTpO
CTaH4V.R c ABYMR 6noKaMH BB3P Ha o6~y10 MOll\HOCTb 810 MBT. 

Ha KonbCKOM nonyocTpose, Ha ceaepHoA oKpaHHe eaponei1cKoi1 4ac-
TH CCCP, a 1973-74 rogax coopymeHa A3C c TpeMR 6noKaMH BB3P 
o6lllei1 3I1eKTpH4ecKoi1 MOll\HOCTbtO 1320 MBT. CTpOHTenbcTeo 3TOH A3C 
npogonmaeTCR. 

Ha YKpaHHe, e pai1oHe r. PosHo, s 1980 rogy nyll\eH nepBbiH 6noK 
BB3P, a a 1981 rOAY - sTopoA 6noK,Kall<AbiH sneKTpH4ecKoi1 MOll\HOCTbiO 
440 MBT. CTpoHTenbcTao cnegytOll\HX 6noKos, Ho MOll\HOCTbtO yme no 
1 000 MBT /sneKTpH4eCKHX/ npogonmaeTC.fl. 

B YnbRHoscKoA o6nacTH ,, a r .,llHMHTpoarpaAe, a 1965 rogy 6bma 
llOCTpOeHa Oll~THaR A3C C SOAO-BOARH~M peaKiOpOM Ha MeAJleHH~X 

Hei1TpoHax THna 11 KHil.flll\Hi1 11 Ha 3I1eKTPI-14ecKytO MOll\HOCTb 70 MBT. OA
HaKo HeCMOTpR Ha HaAe>KHYIO ~ 3KOHOMI-14eCKI-1 XOpOWYIO pa6oTy, 3TOT 
Tv.n peaKTopa no PRAY npv.4v.H He nony4v.n pacnpocTpaHeHV.R a 3Hep
reTv.4eCKoi1 npoMbiWileHHocnt CCCP: 

B 1969 rogy a HHI'IAP /r.,[lv.MHTpoarpaA/ 6bma nyll\eHa nepaaR a 
CCCP A3C 3IleKTPH4ecKoi1 MOll\HOCTbiO 12 MBT c peaKTopoM Ha 6~cTp~x 
Hei1TpOHaX /50P-60/. 

B 1976 rOAY a 3aKacnHH, r.Wea4eHKO, Aana 3neKTP03Heprv.ta Kpyn
HaR A3C /Ha 1000 MBT Tennos~x/ c peaKTopoM Ha 6wcTp~x HeATpoHax 
/6H-350/. 3Ta A3C ABYX4enesoro Ha3Ha4eHv.R: AflR npov.aBOACTBa 
3neKTP03HeprV1v. /150 MBT/ v. AI1R onpecHeHv.R coneHoA BOAbl KacnV~A

cKoro MOp.fl /120000 TOHH B CyTKV./. 
B 1980 rOAY Ha Ypane s Ka4ecTee TpeTbero 6noKa 6enoHpcKoA 

A3C MM.H.B.Kyp4aTosa 6~na cgaHa s 3KcnnyaTa4V110 A3C c peaKTopoM 
Ha 6wcTp~x He~TpoHax 3neKTpv.4ecKoA MOll\HOCTbtO 600 MBT. 3Ta A3C 
RS!l.fleTCR B HaCTO.flll\ee apeMR KpynHei1wei1 B M!-1pe 8TOMHOH 3J1eKTpo
CT8H4Hei1 llOA06Horo TV1na. 

B coaAaHv.v. v. 3KcnnyaTa4HH A3C c peaKTOpaMv. Ha 6wcTp~x HeAT
poHax Co8eTCKOMY Cotaay npv.HaAnemHT BeAyll\aR ponb. CCCP - eAHHCT
seHHaR CTpaHa B Mv.pe, rAe V.MeeTC.fl TPH AeHCTBYIOll\V.X A3C ll0A06Horo 
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Tv.na. BeAeTCR noArOTOBKa K coopymeHHIO aTOMHWX 3I16KTpOCTBH4HH 
c peaKTopaMv. Ha 6~cTpwx Hei1TpoHax Ha 800 H 1600 MBT: 6onbwv.e 
pa60T~ B 3TOM HanpaaneHV.H BegyTCR H B AHr!lv.H, rAe 6wna 11Yll\6HB 
a 1974 rogy TaKaR A3C Ha 250 MBT, v. oco6eHHO 80 ¢paH4HH. Bo 
¢paH4HH B KOH4e 1973 rOAB 6~na CAaHa B 3KCili1YBTB4HIO A3C C peaK
T,OpOM Ha 6biCTPbiX HeHTpOHaX 11¢eHHKC 11 3JleKTPH46CKOH MOll\HOCTbiO 
250 MBT, TaM me, B Kpei1-MenbBHI1e, SeAeTCR CTPOHTeJ1bCT80 H080H 
KpynHei1wei1 A3C c peaKTopoM Ha 6btCTPbiX Hei1TpoHax 11 Cynep-¢eHHKC11 

3neKTPI-14eCKOH MOll\HOCTbiO 1200 MBT /nyCK ee A0J1>KeH COCTO.fiTbCR 
a 1984 rogy/. Pa6oTa Hag A3C c peaKTopaMH Ha 6wcTp~x HeATpOHax 
aeAeTcR TaKme a ¢Pr, RnOHV1v. 1-1 HeKoTop~x APYrv.x cTpaHax. 

CCCP OAHI-1M 1-13 nepawx a MHpe np1-1cTyn1-1n K coopymeHHIO ADYX npo
MwwneHH~X aTOMH~X CTaH4V.H TennocHa6meHHR /ACT/ - BTOMHWX KOTenb
H~X. 0gHa V.3 HHX CTPOI-1TC.fl B paAoHe r.ropbKOrO 1-1 DTOPB.fl - B paA
OHe r.BopoHema. 

nycK 3TI-1X ACT HaMe4eH Ha 1983-84. rogw. 
TennoaaR.MOll\HOCTb H 3HeproswgeneHH.fl TaKv.x ACT- 500 MBT. 
B 4enRx o6ecne4eHI-1R v.x nonHoA 6e3onacHocTv. ABDI16HI-1e a nepsoM 

KOHType onpegeneHO paBHWM 16 aTM., BO BTOpOM- 12 BTM V. D TpeTb
eM,CeTeBOM KOHType y noTpe6HTenR Tenna, - 16 aTM. nycK ACT 8 
OAHHHag4aTOH llRTH!leTKe 8 BopOHe>Ke V. ropbKOM AaCT 003MO>KHOCTb no
IlY4V1Tb 3KcnnyaTa4V.OHHWH OllWT,Heo6XOAHMWH AilR ABilbH6Hwero CTp0!-1-
TeJlbCTSa V. COSepweHCTSOBaH!-1R aTOMHbiX CT,aH4HH TellJ10CH86>K6HV1R, 

Ha1-16onbwee pa38HTv.e 3a py6emoM RAepHaR 3HepreTHKa, KaK H 
cneAosano o>Kv.AaTb, nony4v.na a Espone H AMepv.Ke. AMepHt<a - 3TO 
s gaHHOM cny4ae noKa CWA, KaHaga H ApreHTHHa. 1'13 24 cTpaH, no
CTPOHBWHX aTOMHWe 3JleKTpOCTaH4HM, Ha Eapony npv.XOAMTCR 13. 

no nporH038M O>KHAaeTCR, 4TO MHpOBaR go6w4a yrnn D03paCTeT 
K 2020 rogy S 2-3 pa3a, noype6neHHe He¢TH 6ygeT CM!lbHO COKpa-
11\aTbCR. KpOMe opraHH4eCKHX BHAOB TOililHBa CYll\eCTDYIOT anbTepHaTHB
HWe HM HCT04HV1KH 3HeprHH. K TaKV.M anbTepHaTHDHWM B0306HOBnReMWM 
V.CT04HV1KaM OTHOCRTCR 3HeprHR peK, MOPCKHX npV1J1MDOB H OTI11-1BOB, 
COI1He4HOrO V13Jly4eHH.fl, SeTpa, MOPCKHX BOI1H, Tenna MOpeR, reoTep
Ma!lbHaR 3HeprHR. 

1'13 scex 3THX nepe4V1CJleHHWX BHAOB 3Heprv.H Hav.6onee WHPOKO I-1C
Il0Ilb3yeMOH B HaCTORll\ee apeM~ RBn~eTCR rHgp03Heprv.R, 0AHaKO ecnH 
paCcMaTpHSaTb np04eHT ee llpHMeHeHHR B MHpOBOM MBCWTa6e, TO OH 
BeCbMa He3Ha4HTeJleH, HeMHOrHM 6onee 2%. B TO me DpCMR D HCKOTO
PWX CTpaHaX YAe!lbHWH sec rHAP03HepropecypcOB AOBO!lbHO DWCOK: 
·TaK, B Espone OH AOXOAHT AO. 40%. 

B CCCP 3anacw rHAP03Heprv.v. o4eHb awcoKI-1, HO pacnpegencHw OHM 
aecbMa HepasHoMepHo, M3 HHX 6onee 80% cocpeAOT045HW o CM6HPM, 
Ha ,[lanbHeM BocToKe H a CesepHoA A3HH. 

B esponeAcKoA 4aCTH CoeeTcKoro Cota3a, rAe Hav.6onee H8nPR>KeH
HWA TonnHBHWA 6anaHc, ygenbHWA sec rv.AP03HepreTH4eCKI-1X pecypcoe 
Cpegv. gpyrHX SHAOB HCT04HV.KOB 3Heprv.H AOCTHraeT 40% M I-1X 3KOHO
MH4eCKHH llOTeH4V1ai1 npaKTH4eCKH HC4epnaH. 
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CnegyeT 3aMeT~Tb, 4TO no cpaeHeHH~ c R,qepHoA 3HepreTHKoA 
r~,qpo3HepreT~Ka ropa3go 6onee cy~ecTBeHHO BnHHeT Ha 3KonorH4e
cKy~ o6cTaHOBKY B paAoHe pacnonomeHHR r3c. TaK, AflH C03gaHHR 
BOAOXpaH~flH~ BbiWe r3C /y4HTbiBaR Ce30HHY~ HepaBHOMepHOCTb noeepx
HOCTHOrO CTOKa BOA~ B peKaX/ Tpe6yeTCR 3aTOnHTb orpOMH~e TeppH
TOpHH, 3aHRT~e 3a4aCTY~ cenbCKOX03RHCTBeHH~MH H neCH~MH MaCCM-
BaMH, HaCeneHHbiM~ nyHKTaMH, , 

K npHMepy' BO,qoxpaHHn~~e KyA6biWeBCKOH r3C HMeeT o6"beM 
58 Mnpg,M3 H nosepxHOCTb 20000 KM2, P~6HHcKoe so,qoxpaHHnM~e -
061>eM 25 Mflp,q.M 3, noeepXHOCTb 4600 KM2, npHMepOM MOryT cnymHTb 
TaKme r~raHTCKHe no MO~HOCTH 6paTcKaR ~ CaRHo-WyweHCKaR r3c B 
C~6~p~. 

B CBR3H C TeM, 4TO rH,qp03HepreTH4eCK~e pecypc~ MHpa 04eHb 
orpaHH4eH~, a ~X MCnOnb30BaHHe COnpRmeHO C BeCbMa Cy~eCTBeHHWM 
3KOJlOr~4eCKMM B03,qeHCTBHeM, B MHpOBOM TOnnHBH0-3HepreTH4eCKOM 
6anaHce r~,qpo3HepreTHKa MomeT HrpaTb TOnbKO scnoMoraTenbHY~ ponb 
/5% OT OmH,qaeMOH noTpe6HOCTM B 2020 ro,qy/, 

3Hepr~R MOpCKHX npMflHBOB H OTflMBOB, C y4eTOM MX CyT04HOA H 
MeCR4HOH HepaBHOMepHOCTM, MOmeT, no-B~A~MOMy, K 2020 ro,qy YAOB
neTBOpHTb He 6onee 2% MHpoe~x noTpe6HoCTei1. Ha,q coa,qaHHe~ npH
fli-1BHwx 3fleKTpOCTaH4MH /n3C/ pa6oTa~T B PRAe CTpaH: ·so epaH4HH, 
BenHKo6pHTaHHM, ApreHTHHe, CCCP. Ha1-16onee npogBHHyTw 3TH pa6oT~ 
so •paH4MM, r,qe e CaH-Mano nocTpoeHa n3C MO~HOCTb~ 9 MBT H 
BTOpaH, B yCTbe peKM na-PaHe, npOMWWneHHaR n3C MO~HOCTb~ 240 
3neKTpM4eCKMX MBT. B CCCP ,qeAcTsyeT nepsaR coseTcKaR KHcnory6-
CKaR n3C Ha KonbCKOM nonyocTpoee. 

H3 ecex anbTepHaTMBHWX HCT04HHKOB 3HeprHH HaH6onee npHsneKa
TenbHoA RBnReTCR conHe4HaR 3HeprHR, nocKonbKY ee pecypcw npaKTM-
4eCKM HeHC4epnaeM~. O,qHaKo Ha coepeMeHHOM yposHe HaWMX 3HaHMA 
M TeXHOflOrHH He BMAHO nyTeA KpynHOMaCWTa6Horo MCnOJlb30BaHMR 3TMX 
orpoMH~x noTeH4~anbH~~ B03MOmHocTei1. Cpe,qHRR ~HTeHCHBHOCTb con
He4Horo H3fly4eHMR Ha nosepXHOCTM 3eMnM COCTaBnReT 160 8T/M2 
/npaKTH4eCKM ,qame HeCKOflbKO MeHee/. HM3KaR HHTeHCMBHOCTb con
He4HOH pa,qHa4MM ,qame npH HaHny4WHX aTMOC.epH~X YCilOBHRX RBnReT
CR rnaeH~M npenRTCTBHeM ee rno6anbHoro HcnonbaoeaHHR. HanpHMep, 
Ha 3KBaTope HHTeHCMBHOCTb COJlHe4HOrO H3fly4eHHR B Cpe,qHeM aa CyT
KM COCTaBnReT OKOflO 250 BT/M2.B TO me speMR B COBpeMeHHWX napo
reHepaTopax Ha T3C Tennoeoi1 nOTOK COCTaBnReT 106BT/~~ 

0Tc~,qa rnaeHaR npo6neMa - 3TO paapa6oTKa MeTo,qoe "co6HpaHHR 11 

conHe4Hoi1 3HeprHM. Ocy~ecTsneHH~A npoeKT conHe4HoA TennosoA 
3neKTpocTaH4MM MO~HOCTb~ 2 MBT /3neKTpH4eCKHX/, pa3pa6oTaHHoi1 
80 •paH4MM, C pa3Me~eHMeM renHOCTaTOB /3epKaTibHWX MO,qyneA/ Tpe-
6yeT nno~a,q~-1, paeHoA 17500 M2, He C4HTaR 4enoro pRga ecnoMoraTenb
HbiX coopymeHMH H 3gaHHA, Heo6xogHMwx gnR 3Toi1 C3C. 

EcnM npe,qnonomHTb, 4TO nonoBHHa MHpoeoA noTpe6HOCTM s aneKTpo-
3HeprMM 6y,qeT o6ecne4HBaTbCR 3a C4eT COI1He4HOH, TO AI1R 3TOro, 
KaK C4HTa~T, npHgeTCR OTBeCTH 3e~enbH~e npOCTpaHCTBa B 10-12 MilH. 
KM2,a 3TO COCTaBnReT nno~agb, H~ MHOrO HH Mano, 3aHRTY~ H~He no,q 
see naxoTHwe 3eMnM MHpa /oKono 13 MI1H.KM2/. Ho 3Toro Mano, c~,qa 
10 
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HOAO A06aBHTb e~e M y4aCTKH, KOTOpWe noTpe6yeTCR 30HI1Tb no,q pa3-
nH4HWC npOMWWileHHWe npegnp~RTHR 1 H3rOTOBilR~~He o6opygOOBHHe M 
MOTCPHOilbl AilR COI1He4HbiX T3C. Cne,qyeT 3aMeTHTb 1 4TO COI1HC4HOR 
3HepreTHKa OTHOC~TCR K MaTepHanoeMKHM BHAaM npOM3BOACTBB 1 4TO 
DCCbMa Cy~eCTBeHHO OCilOmHReT B03MOmHOCTb peanH3S4HH TBKOH 1,K03a
I10Cb 6bl,,qapoeoA 3Hepr~~. KaK conHe4Han. B TO me apeMR cne,qyeT 
yK030Tb 1 4TO B HaCTOR~ee apeMR npoeegeH 60ilbWOH KOMnilCKC pa6oT 
no MCnOI1b30BaHH~ COnHe4HOH 3Hepr~H AilR OTOnneH~R ~ OXI10lKAeHHR 
agaH~A. TaKHe Hccne,qosaHHR ocy~ecTBilR~TCR a TypKMCHHCTaHe, Ya6e
KHCTaHe, Ka3axcTaHe, 3aKasKa3be, KpbiMY, MonAaBH~, IO>KHoi1 Yl<paHHe 
~ T.,q. 60I1bWOH o6"beM TaKHX pa6oT BblnOI1HeH B.CWA, •Pr, flnOHHH, 
AocTpanH~ H s pnge gpyrMX cTpaH. 

K 2000 rogy BKnag B ~HepreTHKY HH3KOTeMnepaTypHWX COI1HC4HWX 
3HeproycTaHOBOK 6ygeT Be~bMa He3Ha4HTeneH, B npe,qenax OT 2 AO 4%. 
Hx npHMeHeHHe B Ka4eCTBe gononHHTenbHoro HCT04HHKO 3Hepr~~6y,qeT, 
no-BHAMMDMY, 6onee cy~ecTBeHHbiM s Ha4ane I-111M K cepe,qHHe. XXI eeKa. 

3HeprHH eeTpoeoro pecypca cnymHT 4enoee4eCTBY c He3anaMRTH~X 
epeMeH, OgHaKO H3-3a Ma11WX CKOpOCTeH H HenOCTORHHOrO xapaKTepa 
seTpa MOmHO HCnOI1b30BaTb IlMWb He60I1bWY~ 40CTb ero 3HCPrH~-

8eTp03HepreTHKa He HrpaeT 3aMeTHOH pOJlH B COBpeMeHHOM TOni11-1BH0-
3HepreTH4eCKOM 6anaHCe, ee B03MOmHaR ponb B 6y,qy~eM He BbiXOAHT 
sa npegenbl go6aB04Horo ecnoMoraTenbHoro 3Hepropecypca MeCTHoro 

3Ha4.eHHR. 
OrpoMHWM no o6oeMy H nno~aAH KonneKTopoM conHe4HOi1 3HeprHH 

RBJlR~TCR OKeaHW CO 3Ha4HTei1bH~M sepTHKanbHWM rpa,qHeHTOM TeMne
paTypbl I cpegHRR pa3HOCTb Memgy noeepxHOCTHbiMH H rny6HHHbiMH cnoR
MH - 01<0110 25°C/. 8 HOCTOR~ee BpeMR npo6neMa npeo6pa30BOHHR Ten
na MOpei1 H OKeOHOB HaXOAHTCR noKa 4TO HO CTagHH npoeKTH~X npo

pa60TOK. 
Oco6oe 3Ha4eHHe HMeeT Tenno Hegp 3eMnl-1 - reoTepMOilbHan 3Hep

r~R. OgHaKo 3KOHOMH4eCKH H TeXHH4eCK~ B HacTon~ee epeMn onpae
gaHa pa3pa60TKa TOilbKO OTAei1bH~X HCT04HHKOB reoTepMOilbHOH 3Hep
rH~. Pac4eTw, npoeegeHHwe ,qnR CCCP, noKaa~ea~T, 4TO ,qame e cny-
4ae 100%-Horo ~cnonb30BaH~R ee aanacoe reoTepManbHan 3HepreT~Ka 
cMorna 6~ o6ecne4HTb TOilbKO 2% •aKTH4ecKoro noTpe6neHHR e Hawei1 
CTpaHe 3Hepr~H. npH 3TOM cnegyeT HMeTb B BH,qy, 4TO B npe,qenax 

CCCP Tep~anbH~e eogw pacnpegeneHw eecbMa HepaBHOMepHo: 70% 
B pai1oHax CH6Hp~ H AanbHero BocToKa H TOnbKO 15% - e eeponeA
cKoA 4aCTH CCCP /Ha KasKaae, B npegKaBK03be H B KpwMy/. 

TepMailbHble BDAbl e CCCP npHMeHR~T gnR ropn4ero eo,qocHa6meH~R 
e Maxa4Kane,_Ha6ep6anH, OMcKe, KH3Ilnpe, 4epKaccKe, T6~nHCH, 
To60JlbCKe H AP· 611M3 neTponaenoBCKa HO KaM40TKe pa6oTaeT reo
TepMOilbHaR TennoeaR 3IleKTpocTaH4HR MO~HOCTb~ 2,5 MBT. K~TaTH, 
3KOJlOr~4eCKaR 4HCTOTa re_oTepMaJlbHbiX BOA BeCbMO COMHHTeJlbHa 1 T. K. 
reOTepMaJlbHaR aKT~BHOCTb conposomgaeTCR 30rpR3HeHHeM OTMOC$epbl 
napaMH PTYTH, cepoeogopga, aMMHaKa, ABYOKHCH H OKHC~ yrnepoga, 

MeTaHa H T.,q. 
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11TaK, CJlei\yeT OTMen1T b, 4TO npoBeAeHHble 1-!CCJleAOBaHH.R 60306-
HOBJl.ReM~X HCT04HHKOB 3HeprHH noKa3biBa~T, 4TO OHH He B COCTO.RHHH 
peWHTb 3aAa4y noKp~TH.R 6011ee HJlH MeHee 3Ha4HT0JlbHO~ AOJlH TOnJlHB
H0-3HepreTH4eCKOrO 6anaHca. HcnoJlb3oeaHHe reoTepMaJlbHO~ H oco-
6eHHO COhHe4HO~ 3HeprHH Ha 6aae COBpeMeHH~X 3HaHH~ H TeXHOJlOrH~ 
Tpe6yeT BeCbMa 3Ha4HTeJlbHbiX 3KOHOMH4eCKHX 3aTpaT, a npo6JleMa 
pa3pa60TKH HOB~X 3KOHOMH4H~X TeXHOJlOrH~ He MOmeT 6~Tb paapeweHa 
AO Ha4ana XXI eeKa. 

BceM HaM RCHO, 4TO nepeA 4enose4eCTBOM CTORT o4eHb 6oJlbWHe 
npo6heMbl OCBOeHI-!.R HOBbiX BHAOB TeXHOJlOrH~ AJl.R Y11Y4WeHH.R H npo
AOJlmeHH.R mH3HH Ha 3eMJle. 

OenaAeBaTb HayKO~, HCnOJlb30BaTb ee AOCTHmeHH.R - BOT rnaBHOe, 
4TO HymHO 4eJlOBeKy 8 ero MHPHO~ Ae.RTeJlbHOCTH. 3AeCb yMeCTHO Ha
nOMHHTb npoaopnHB~e cnosa H3BeCTHoro pyccKoro y4eHoro aKaAeMHKa 
B.H.BepHaACKoro: ·~~ noAXOAHM K senHKOMy nepesopoTy e mH3HH 4e
noee4ecTea, c KOTOp~M He MoryT cpaBHRTbCR see HM paHbwe nepe
mHTble. HeAaJleKO BpeM.R, KOrAa 4eJlOBeK nony4HT B CBOH PYKH aTOMHY~ 
3Heprl-1~, TaKO~ HCT04HHK CHJl~, KOTOp~~ AaCT eMy B03MOmHOCTb 
CTpOHTb CBO~ mH3Hb, KaK OH 3aX04eT. 3TO MOmeT CJlY4HTbC.R 8 6nH
ma~wl-1e rOAbl, MOmeT CJlY4HTbC.R 4epe3 CTOJleTHe. Ho .RCHO, 4TO 3TO 
AOJlmHO 6b1Tb. 

CyMeeT 111-1 4enoeeK socnonbaosaTbCR 3TO~ CHilO~, HanpasHTb ee 
Ha A06po, He Ha caMOyHH4TOmeHHe7 

Aopoc 111-1 OH AO yMeHb.R HCnonbaoeaTb TY CHJly, KOTopy~ HeH36em
HO AOflmHa eMy AaTb HayKa7 

Y4eHble He AOJlmHbl aaKp~BaTb rna3a Ha B03MOmHble nocneACTBHR 
HX Hay4HO~ pa60Tbl, Hay4HOrO nporpecca. 0HH AOJlmH~ ce6.R 4yBCTBO
BaTb OTBeTCTBeHH~MH 3a nocneACTBH.R HX OTKp~TH~. DHH AOJlmHbl CB.R-
3aTb ceo~ pa6oTy c ny4we~ opraH1-13a41-1e~ ecero 4enoee4ecTsa" ..• 
3To 6~no cKa3aHo e 1922 rOAY, KOrAa He 6blna e~e pacKp~Ta aaraA
Ka .RAPa aTOMa, AO OTKpbiTH.R He~TpOHa OCTaBaJlOCb e~e AeC.RTb TPYA
HbiX JleT HHTeHCHBHO~ pa6oT~ y4eHbiX MHOrHX Ha4HOHaJlbHOCTe~, AO 

C03AaHH.R nepeoro HCCJleAOBaTeJlbCKOrO aTOMHOrO KOTila /1942 rOA/ -
20 neT Hanp.RmeHHe~wero TPYAa H3BecTHbiX ~H3HKOB H HHmeHepoe MHo
rHx CTpaH MHpa. 

KaK npoaopnHB 6b1Jl CMOTPR~H~ snepeA coeeTCKH~ y4eHbl~! Ero· cno
ea 06 OTBeTCTBeHHOCTH HCCJleAOBaTeJleH 3a nOCJleACTBHR HX OTKpbiTH~ 

H cerOAH.R, e 1982 roAy, cnycTR 60 neT, 3By4at coepeMeHHO H non
HOCTb~ coaey4Hbl 3noxe HawHx AHe~, KOrAa a CWA ycHneHHO H ycKo
peHHO C03Aa~TC.R HOBble H HOB~e nOKOJleHH.R CMepTOHOCHbiX BHAOB RAep
HOro opymHR, He~TpOHHO~ 60M6bl ••. 

Pe3yJlbTaTbl Hay4HO~ pa60Tbl AOJlmHbl 6b1Tb·· OTAaH~ TOJlbKO Ha 611aro 
M1-1pa, TOJlbKO Ha 6naro 4enose4ecTea, TOJlbKO Ha 6naro coeepweHcT
eoeaHH.R mH3HH Jl~Ae~ Ha Hawe~ nnaHeTe 3eMJl.R! 
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PyKoni-!Cb nocTynHna B H3AaTeJlbCKH~ OTAen 
16 aerycTa 1982 roAa. 

3 

·y 

' 
lleTpocbaH~ A.M. P3-82-636 
HefiTpoH H aAepHaa sHepreTHKa 
/neK~HR Ha IV Me~yHapogHoH mKone no HeHTPOHHOH ~HSHKe/ 

B neK~HH npeACeAaTena rocyAaPCTBeHHoro KOMnTeTa no ucnonb 
soBaHniD aTOMHOH sHeprnn CCCP aKaAeMHKa A.M.lleTpocbaH~a paccKa
SbiBaeTca o5 HCTOpHH OTKphlTHR HeHTpOHa H 0 paSBHTHH HeKOTOpb~ 
HAeH RAepHOH ~HSHKH. ~aeTCR npeACTaBneHHe 0 COCTORHHH MHPOBOH 
agepHOH SHepreTHKH B HaCTO.R~H MOMeHT. 

npenpHHT 06DeAHHeHHOro HHCTHTYTa RAePH~X HCCJleAO&aHHH. Ay6Ha 1982 

Petrosyants A.M. P3-82-636 
Neutron and Nuclear Power Engineering 
/the Lecture at the IVth International School on Neutron 
Physics/ 

In the lecture presented by the chairman of the USSR 
State Atomic Energy Committee academician A.M.Pertosyants the 
history of the discovery of neutron and the development of 
some ideas of nuclear physics are dealt with. The up-to-date 
state of nuclear power engineering all over the world is given 
attention to. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1982 
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