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MNOCJIEACTBUSA IPUMEHEHUSA CHAPA1OB
N3 OBEJHEHHOI'O YPAHA VIS HACEJIEHUA
CONSEQUENCES OF THE USE OF DEPLETED URANIUM SHELLS
FOR THE POPULATION

AHHoTauus: B craThe paccMOTpEeHBI BONPOCH! (PU3UKO-XUMHUYECKHE CBOMCTBA 00ETHEHHOTO
YpaHa, €ro paavoOaKTHBHOCTb, HCIIOJIb30BAHUEC B 6p0H€6OI>iHI:IX CHapsagax HW IIOpa>Karollne
cnioco0HocTH. IT0Ka3aHo KOMMYECTBO MPUMEHEHHUS CHAPSAI0B pa3IMuHOro Ha3HayeHus B FOrocinaBun
1 HETAaTUBHBIC ITOCIICACTBHUA AJIsI HACCJIICHUS U CENUTEOHON 30HbI.

Abstract: The article discusses the physical and chemical properties of depleted uranium, its
radioactivity, use in armor-piercing projectiles and destructive abilities. The number of the use of
shells for various purposes in Yugoslavia and the negative consequences for the population and
residential area are shown.
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VYpaH — 3TO €CTECTBEHHO BCTPEYAIOLIUICS B MPUPOJE IJIEMEHT, HaXOAIUH NpUMEHEHHUE,
CpenM IMpoYero, B ANE€pHON dHepreTuke. IIpupoaHblil ypaH COCTOMT B OCHOBHOM M3 CMECH TpPEX
nzotonos: 238U, 235U u 234U. Ilpuponnsiii ypan cogepxxut okoino 0,72% 235U, B To BpeMs Kak
obennennsiit ypan (OVY), comepxut 0,3% 235 U wiu meHbiiie. EquHCTBEHHBIN TPUPOIHBIH HCTOUHHK
ypaHa ¢ cogepxxanuem 235 U, 3HaunTenbHO oTianyatomumces ot 0,72%, naxogures B Oxiio, ['aboH.
OOenHeHHBIM ypaH — 3TO MOOOYHBIA MPOIYKT TMpoliecca OOOTramieHHusl ypaHa Ijs siiepHOU
SHEPreTUKU; U3 HETO MPAKTUYECKH MTOJHOCTHIO YAalleH paaroakTUBHbIN n3oron 234U u Ha iBE TpeTH
n3 235 U. Takum o0pazom, 00eTHEHHBIH ypaH ¢ IPOIIEHTHBIM coliepkaHueM u3otoma 235U, kotopoe
cocraBisger mMeree 0,711 mac.%, u3BecTHbI paHee kak Q-meramn, uian D-38 u coctout mouru
nmoytHOCThEI0 M3 238U, a ero pajroakTHBHOCTH COCTaBisieT okojio 60% OT pajnOoakTUBHOCTH
MIPUPOJHOTO ypaHa. MeHee paJuoakTUBHBIA M Hepacuemstomumiics 238U coctaBiseT OCHOBHOU
KOMITOHEHT 00elHeHHOTo ypaHa. Hampumep, 11t mpousBojcTBa | kumorpamma 5% o0OoramieHHOro
ypana tpebyercs 11,8 kuimorpamma HpUpOAHOrO ypaHa, M ocrtaercs okojo 10,8 kuimorpamma
obeHeHHOTO ypaHa, coaepkariero Bcero 0,3% 235 U

Bonbias yacte 00€THEHHOTO YpaHa XpaHUTCS B BUJIE TOKCUYHOTO rekcadropuaa ypana UF6,
TBEPJOr0 KPUCTAJUIMYECKOI'O BEIIECTBA, B CTAJIbHBIX OaJJIOHAX, 3aLIUIIEHHBIX OT KOPPO3WH, Ha
CKJIaJiax MOJ OTKPBITHIM HEOOM pAIOM ¢ 06oratuTenbHbIMU (padpukamu. Kaxkaas eMKOCTh BMEIIAeT
1o 12,7 Tonnsl. TekcadTopuaa ypaHa, 4To IPEACTABISIET yTPO3Y IS OKPYKAIOMIEH CPeIbl, 310POBbs
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1 0e30MacHOCTH U3-3a CBOEH XxumMuueckoi HectabuiapHocTH. Korna UF6 moasepraercst BO3aeiicTBUIO
BOJISIHOTO Tapa B BO3JyXe, OH BCTyNaeT B PeaklMIO C Biaroil ¢ odpazoBaHueM (ropuaa ypaHuia
UO2F2, tBepaoe BemecTBO U razoodpasHoro ¢gropucroro Bogopona HF, ob6a u3 »Tux BemiecTB
XOpOIIO PacTBOPUMBI M TOKCHYHBI. Kak 1 m000e Apyroe coeiMHEHUE ypaHa, OH PallOaKTUBEH, U
ClieflyeT CcoONoJaTh Mepbl MpeaocTOpoXHOCTH. OOeIHEHHBI ypaH YacTO HUCHOJIb3YETCS B
Pa3IMYHBIX YCTPOMCTBAX B KAUe€CTBE DKpaHa JJIs 3alllUTHI JI0JIed OT UCTOYHUKA raMMa-u3IyueHusl.
Kak mnpaBwiio, ypaHOBBIM BKpaH MOAAEPKUBACTCS M 3aKIKOYEH B IEHY ISl TEPMUUYECKOM,
MEXaHHYECKOM 3alUThl U 3alIUThl OT OKHUCIeHUs. Hampumep camoseTsl, coaepkaT TpUMMEpPHI U3
00e/THEHHOT0 YpaHa JUIsl CTaOMIM3alnu KPbUTEEB U IOBEPXHOCTEH yIpaBICHUS MOTYT COJEPKATh OT
300 u 480 kr. OY. To ecTh B cilyyae aBapuu WIH KPYIIEHUs caMoJjeTa OOCTHEHHBINH ypaH MOXET
ronactb B OKpysKarolrytro cpeny. IlpuBenem Heckonbko mnpumepoB. 8 nexadps 1988 rona
aMEpUKAHCKUW IITYPMOBHK yIaJl Ha )KWJIOM pailoH B ropojie Pemiaiin. Camoliet Bpe3ayicsi B BEpXHUIM
3TaX XKWIOro Komiuiekca. [loMuMo muiora, moruOmnu nate 4enoBek. Emie maTbaecsaT Noayduiu
paHeHus, MHOTHE U3 HUX cepbe3Hble. Korja B mocneayromiue rosl HempornopuruoHaibHO BO3POCIIO
YHCIIO CIy4yaeB 3a00JIEBaHUSI PAKOM B HETOCPEICTBEHHOW OJIM30CTH OT MECTa aBapvu, BOZHHUKIU
MO/I03PEHHS], YTO MPUUYMHON MOT ObITh OajuiacT W3 OOEIHEHHOTO ypaHa B camoJjieTe. DTO ObLIOo
OIPOBEPTHYTO aMEPUKAHCKUMH BOCHHBIMH, OHAKO 70 TOHH BEPXHETO CJI0s [TOYBBI C MECTA aBapuu
OBLIIO yBE3eHO Ha ckian. 4 okTsaOps 1992 roma rpy3oBOM camoJieT, B KOTOPOM HCIIOJIb30BAJICS
o0e/THEHHBIN ypaH B KaueCTBE MPOTUBOBECA B PYJIAX BBICOTHI, Bpe3aJicsi B AMCTEpaMe B KHIION JTOM.
B nepuon ¢ 1995 o 1996 rox camonetsl Mmopckoit nexotbl CIIIA ciyvaitHo BeimycTim 6osee 1500
cHapsgoB ¢ OY na aprwuiepuiickom nosurone Topu [lluma. AmepukaHCKHE BOEHHBIE HE
YBEJIOMJISUTH SITOHCKOE MPABHUTEIbCTBO 00 3TOM npuimectBuu 10 1997 rona. KomangoBanue BOWCK
CIIA B ®PI' 1o HegaBHETO BpEMEHM ONPOBEPTao COOOIIEHUS O MPOUCLIECTBUSIX C YPAaHOBBIMU
OoempumnacaMd Ha TeppUTOpHM ['epMaHMM, a 3aTeM MPU3HAJIO TOJIBKO TPU HHIMIEHTAa — BCE B
bapapun, CornacHo o¢wunmansHoi Bepcuu, 28 despans 1985 roga 6mu3 r. Baiingyprt u 20
ceHTs10ps 1988-ro B 1. ['ombxodeH cropenu 1Ba TaHKa, B KOTOPBIX HaxoAwinch Ooenpunacel ¢ OY.
A B 1986 rony Ha monurone I'padenBep «1mo ommbke» OBLITN MPOU3BENCHBI BHICTPENBI YPAaHOBBIMHU
cHapsigamu. 14 arycra 1988 roma mpousomien moxap B Tanke ¢ OV 3ammroi. Takux umm mogo0HbIX
WHIUACHTOB ObUTO NeBsITh — B baBapum, ['eccene m Huxneit Cakconun. Ilo naHHBIM TaBbI
TFepMaHCKOrO0 BOEHHOI'O BEJOMCTBA, B IIECTH CIydyasx ropeir aMEepUKaHCKHWE TaHKH, a B TPeX —
MPOU3BOJIMIIMCH CTPeNbOBl  ypaHocoaepkamumu Ooenpunacamu. B Coenunennbix Illtatax
HacuuThIBaeTcs Oosee 50 00BEKTOB, KOTOPbIE 3aHUMAIIUCH /TIPOAOKAIOT 3aHUMAThCs pa3paboTKOM,
MIPOU3BOJICTBOM M HCIIBITAHHEM OOETPUIIACOB JABOWHOTO Ha3HA4YEeHUA. TEHACHIIUU K PACIIMPEHUIO
rcnosib3oBaHus OV MPOMBIIIIEHHOCTHIO B BOGHHBIX LIEJISX CBHIETENBCTBYIOT O TOM, YTO BO BCEM
MHUpE CYILIECTBYET OOJbIIOE U pacTyllee YHUCIIO JIIoJeH, moaBeprimumxcs Bosaeiicteuio OV, kak Ha
MIPOM3BOJICTBEHHBIX IJIOMIAIKAaX, TaK U B paiioHax nmpuMeHeHust OY. B BOCHHBIX 1eNsIx 00eTHEHHBII
ypaH ucrnonb3oBaics yxe ¢ cepeaursl 1990-x rogoB B CIIIA ans u3rotoBneHus: 6Goemnpunacos
pasnuuHoro HazHaueHus. Coaepxkanne OY B paznuuabix Ooenmpunacax coctasiser 180 r B 20-mm
cHapsanax, 200 r B 25-mm, 280 r B 30-mm, 3,5 kT B 105-MM 1 4,5 kT B 120-MM. OpoHEOOIHBIX CHapsaX.
Boennsie cnenudukanuu ykassBart, uro OV, ucnonb3yembie CIIA, conepxkar meree 0,3% 235 U.
CoBpeMeHHast BOiHa Mpe/IoIaraeT pa3BepThIBAHUE HOBBIX CUCTEM BOOPYKEHHUS, KOTOPbIE CO3JAI0T
3arpsi3HEHUE OKPYIKAIOIIECH CPeIbl i MECTHBIX KUTEJICH B 30HAX OOEBBIX JACHCTBUIN PSAIOM TSHKEIBIX
MeTaJUIOB M Jpyrux BemiecTB. Bo Bpems BoitHbl 1991 roga B Mpake Obino BeimymieHo 782 414
natpoHoB OY, B OCHOBHOM aMEpUKaHCKUMU BoOMcKamH. 3a TpexHeIeIbHbIH Nepuoa KOH(IUKTa B
Hpake B 2003 roxay, mo oneHkam, 6bu10 ucnonb3oBaHo oT 1000 mo 2000 ToHH GoempuIacoB ¢
obenHeHHBIM ypaHoM. Bo Bpems BoitHbl 2003 roma 6su10 BeimytiieHo 6omee 300 000 cHapsimos OV,
MoJIaBJISAIONIee OONBITMHCTBO — aMEPUKaHCKMMHU Bolickamu. B 2004 rony B @amtymke mpou301UINd
JIBe KpyMHBIC BOCHHBIC onepanu. [lepas ocama u 6utsa 3a Gamnymxy — Onepanus "bautenpHas
pemumocTs" — mpoxoxmwnu ¢ 4 ampenst mo 10 mas. Bropas O6urBa 3a Damnympky — omeparus
"IIpuspaunas sipocTs" — mpooipKanack ¢ 7 HosOps o 23 nekadbps. Apmust CILIA BeimycTmma 9552
TaHKOBBIX CHapsaa ¢ 00eTHeHHBIM ypaHoM (okoio 50,55 TonHsl), a A-10 BeimycTran 783 514 30-mm
CHapsI0B ¢ 000104K0i (0K0J10 259 ToHH). TaHKOBBIE CHAPS/IBI C TOPA3a0 OOJIBIIEH BEPOSITHOCTHIO
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MOopaXkaJli HAMEYEHHYIO 11elb, yeM 30-MM CHapsibl, XOTS TOYHOE KonuuecTBO 30-MM CHapsIoB,
MOpa3uBIIMX 1T BO BpeMs BOiHBI B llepcuackom 3amuBe, HemszBecTHO. B damnmymke Takke
ucnonbs3oBamuchk 500-pynTosie GBU-12, 38 u, Bo3MoxkHO, OoJiee KpyHbIE OOMOBI C HABEACHHUEM,
JUISL IOpaXKEHUsI TPYIHOIOCTYITHBIX LIeJiel U IpeinoyiaraeMblX OyHKEpOB. B ycoBepiieHCTBOBaHHBIX
BEPCHUSAX 3TUX OOETOJOBOK HCIIOJIb3YETCS METaUIMYECKUH OalliacT BBICOKOW TUIOTHOCTH — JIMOO
Bosib(ppam, b0 ypaH. Cuibl CIIA Tarxke wcrmonp3oBaim DammrymKy A OOEBBIX HCIIBITAHHA
MIPOTOTUIIOB TIO KpaifHel Mepe JIByX HOBBIX THUIIOB TEPMOOAPUUYECKOTO OPYKHSI — TEPMOOAPUIECKUX
paker Hellfire AGM-114N — u nHoBoro tepmoOGapuueckoro PIII' mox naszBanmem SMAW-NE
(MHoromeneBoe IITYpMOBOE OpYXKHE C pY4YHbIM BBICTPEJIOM — HOBas B3pbIBUYaTKa). B
TEpMOOAPUUECKOM OPYKHH HCIIOJIb3YIOTCS B3phIBUATHIC BELIECTBA BHICOKOW TEMIIEPATYPhl / BLICOKOTO
JIaBJICHUS] B KAYECTBE MPOTUBOIEXOTHBIX 3QKUTATENBHBIX cpeacTB. OHM OOYTIMBAIOT WM UCHAPSIIOT
KEPTB B HEIIOCPEICTBEHHON OJIM30CTH OT LN, WM BBI3BIBAIOT YIYIILE U Pa3pyllIeHNEe BHYTPEHHUX
OpPraHoB MpU JUIUTEIBHOM BO3JCHCTBHM B3phIBa / BakyyMa. B 3TOM OpyXHH HCIONB3YIOTCS
METAJUIMYECKHE B3PHIBYATHIE BEILECTBA HOBOIO IIOKOJICHHS, B HEKOTOPBIX M3 KOTOPBIX, Kak
MPEATOaraeTcsi, UCHONb3YyeTCs ypaH Uil TOBBIIICHUS TEMIEpaTypbl U YCHICHHS KUHETHYECKOTO
sddexra B3pbiBa. Ecnu B @arnypke UCoNb30BaIMCH 0OECTOJIOBKH C YCHUIICHHUEM ypaHa, TO OHU MOTJIH
conepkath ot 10 10 100 kr ypana Ha 60€rojoBKY, B 3aBUCUMOCTH OT THIIa opy:xusi. Bozneiicteue OY
Ha 3[I0pOBbE ONpeensieTcs TaKUMU (PAKTOpaMu, Kak CTENeHb BO3AEHCTBHS M OBUIO JIU OHO
BHYTPEHHUM WK BHEITHUM. CyIIECTBYIOT TPH OCHOBHBIX ITyTH, IO KOTOPBIM MOKET MPOUCXOIUTH
YCBOEHHE ypaHa: BJIbIXaHHE, MPOTJIaThIBAHKE U IOMaJaHie B OPraHU3M OCKOJIKOB. Takue CBOWCTBA,
kak (asa (HampuMmep, JAWCIIEpCHAas WM Ta3000pa3Has), CTCNEHb OKUCICHUs (Harmpumep,
MeTaJUIM4YecKasl WIM KepaMHuecKasi)) U pacTBOPUMOCTh ypaHa M €ro COEJAMHEHH, BIUSIOT Ha UX
IIOTJIOIIEHUE, IEPEMELICHNE, M BO3ZHUKAIOLIYI0 B pe3ysbTaTe TOKCHMYHOCTh. Hampumep,
METAJUIMYECKU ypaH MeHee TOKCHYEH MO CPAaBHEHUIO C COCIMHEHHSIMHU IIECTUBAJIEHTHOIO ypaHa
yparwi, (UO3). A3po30ib U MOPOIIOK, OOpa3yrONIHICAs MPHU yAape W CrOpaHUU OOCTPHIIACOB C
00eTHEHHBIM YPaHOM, TIOTCHIIHATLHO MOKET 3arPsI3HUTH OOIIMPHBIE TEPPUTOPUH BOKPYT MECT yAapa,
YTO MOXKET MPUBECTH K BO3MOXKHOMY BIBIXaHWIO TOAbMH. [Ipu BabIXaHuM ypaHa Kod((GUIIUEHT
npeoOpa3zoBaHus 1036l 00MydeHus1 yBenunumBaetcs B 200 pa3 (ycraHoBieHHass 3¢¢eKTHBHAS 1032
o0JIyueHHs1 Ha €AMHUILy MOTpeOJIeHUs]) O CPABHEHHUIO C IMPOIJIOYEHHBIM YPaHOM. DTO CBS3aHO C
JUTUTEITBHBIM OWMOJIOTHYECKAM TIEPHOJIOM TIONTypaciiafia BHYTPEHHETO ypaHa W OYEHb HU3KHM
KOX(PHUIMEHTOM TepeHoca 4Yepe3 KHUIICYHHWK TMpOriodeHHOro ypaHa. OCHOBHas paauaiMoHHAS
OIMAaCHOCTh, HCXOZSMIas OT OOEAHEHHOrO YypaHa, CBA3aHa C aiub(da dYacTUIlaMH, KOTOpbIE HE
PacIpoCTpaHsAIOTCS JaleKo MO BO3AYXY M HE MPOHUKAIOT uepe3 ojexay. OIHaKo MpUMEpPHO Yepes
MecsAll B 00Opaslle YHUCTOro OOETHEHHOTO ypaHa OOpa3yrOTCs HEOOJBINE KOJMYeCTBa TOPHUS H
MIPOTAKTHHUSA, KOTOPBIE HCITyCKAIOT 0ojee MPOHMKAIOIIME OeTa YacTHIlbl, MOCKOJIbKY ypaH-238
pacnazaercss HEMOCPEICTBEHHO Ha TOpHK-234, KOTOpBIA C MEpHOAOM TNoidypacnaaa 24 1HsA
pacmangaercs Ha MPOTaKTUHUI-234, KOTOPEIH, B CBOIO OYepe/ib, 32 CYMTAHHBIE Yachl pacmagaeTcs Ha
JONTOXUBYIIUH ypaH-234. Takum 00pa3om, KBa3UCTAIIMOHAPHOE COCTOSIHUE JOCTHTACTCS B TCUCHHE
HECKONBKUX KpaTHBIX 24 mHaM. CpenHee BpeMs, HEOOX0IUMOE OpraHU3MY YeJIOBEeKa JIJIsl BBIBECHHUS
TTOJIOBMHBI €T0 KOJIMYECTBA U3 OPraHM3Ma) ypaHa COCTaBIISIET OKOJIO 15 mHen.

YuuTeBas, 4YTO YypaH OKHCIUTCS JO MEJIKOJUCIIEPCHOTO TOPOIIKAa TPH BBICOKUX
TEMIIepaTypax, MOJATBEPKICHO €ro TeHOMHOE BO3ICHCTBUS, MOCKOJIBKY BIbIXaeMasi adpOo30JIbHas
¢dopma OV ropasno >¢deKTHBHEE YCBaUBACTCS, U YaCTHIIBI MOTYT OCTaBaThCs B OpraHusMe Ooiee
10 et u HEyAMBUTEIBHO, YTO MOSBISIFOTCS 3HAYUTEIBHBIE JJOKA3aTeIbCTBA TOTO, YTO MOCIEACTBUS
Bo3zelicTBus OY WM ypaHOBOTO OPY>KHS B a3p030JIbHOU (popMe CBS3aHBI ¢ IIMPOKUM CIIEKTPOM
HEOJaronmpUsATHBIX COCTOSHHHA JJIsl 3I0OPOBBSI YeJOBEKa. AKTYyaJIbHBIM SIBIISIETCSI WCCIIETOBAHHE
3HAYUTEIBHOTO TPEBHIIICHUS MTOKa3aTeseil 3a001eBaeMOCTH PaKOM U BPOXKICHHBIMH aHOMATHSIMHU
npu poxzaeHuu Ha nosurone Kesuppa na Cununuu, rae, HATO npoBoAUT UCHBITaHUS yPaHOBOTO
opyxusa. B 1999 rony B BoiiHe omnepaius anbsiHca IO Ha3BaHUEM '"AHren Mujocepaus’ MPOTUB
IOrocnasuu cuiet HATO npumenunu okosno 30 ThICc. CHapsAI0B U O0MO ¢ 0OCTHEHHBIM YPaHOM.
Cornacno wunpopmarun  HATO, B YepHoropuum Ooenpunackl ¢ OOCIHEHHBIM YypaHOM
HCIIOIh30BAJIUCh B XOJIe aBUaHajeTa Ha moiryoctpoB Jlymmia. Torma 6buto BeImyieHo okojio 850
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pakeT. DKCIepThl He UCKIII0YAIOT, YTO OMacHbIe OOCMPUITIAChl UCTIOIB30BAIMCh U BO BpeMs yiapa 1o
paiiony Pxanurie. Torna apmust CILIA npownsBena okosio 14 ThICS4 TAHKOBBIX BBICTPEJIOB CHAPSAIAMH,
cojepxammx oOenHEHHBI ypaH. 3a Bpemst OomOapaupoBok IFOrocnaBuu camonerst HATO
cOpocuu Ha ctpany S0 Teicsy 6oenpunacoB ¢ 00egHEeHHBIM ypaHoM Ha 112 o6wekToB. B 2018 roxy
CepOust co3ana KOMUCCHIO MO PACCIICIOBAHUIO MOCIIEICTBUI UCIIONb30BaHUS 00EHEHHOIO ypaHa
Bo Bpemsi 6oMOapanpoBok HATO [Orocnasuu B 1999 rony Ha rore Cepobun. [IpuMeHeHne takoro
opyxusa B IOrociaBuu npuBesno K pajilOaKTUBHOMY 3apaXKEHHUIO 5 PallOHOB CTpaHbl, HE CUMUTas
camoro KocoBa u okpecTHocTel OocHuUiickoro ropoaa Xamkuuu, B Hos0pe 2000 roga mo uroram
paboThl, MPOBEACHHOM IpynIoil skcrepToB B cepockom Kpae KocoBo, ObUT MOATOTOBIEH TOKIIA,
TEMOH KOTOPOTO CTAJIO U3y4YCHHE MOCIISACTBUN NMpuMeHeHus1 60oe3apsanoB ¢ OV B Ipyrux paioHax
CPIO. IOHEII «oxBatunay Bcto Tepputopuio Cepoun u YepHOTOpUH U TO, YTO SKCHEPTHI BO BPEMs
npeObIBaHUS HAIILJIU M YBUJIEIH COTJIacyeTcs ¢ BbIBOJAaMU Muccuu B KocoBo, OHM MOCETHIIN JTAIeKO
HE BCE MecCTa, TJe MPOBOAMINCH OoMOapaupoBku Ooenpunacamu, HaunHeHHbIME OY. B noknaze
0cobo0 oTMeueHa paboTa, mpoBeneHHas BiacTsimMu CepOuu u YepHOoropuu — OHM OOO3HAUMIIU HA
MECTHOCTH M OTOpPOJWJIM MECTa Takux OOMOapAHMPOBOK, YTO COOTBETCTBYET PEKOMEHIAIUSM,
coaepxkaBmuMcs: B niepBoM nokiaae skcrneproB KOHEIT nocne nocemenust Kocoo. Kak Hekuii
«KOH(Y3» IKCIEPTHI paCUEHWIN TOT (HaKT, 4TO (PparMeHTHl YPAaHOBBIX O0MO ObLIM OOHApYKEHBI B
Cep0Oumn B patione [lnakoBuira, KOTOpeI HE 0003HAaYEH HA KapTe OOMOAPAUPOBOK, MPEACTABICHHON
panee B OOH pykoBoacteom HATO. HMcropust nprobpena crpaHHblii 000poT, ¥ TaliHa ypaHOBBIX
atak B [lmakoBuiie ocraeTrcst HepasrajanHoil. CeBepoaTiaHTUUECKH COI03 MPEIOCTaBUII B HIOJIE
2000 roma, mo mpomiecTBUU OoJiee Toja MOCie 3aBepiieHuss 00MOapAUPOBOK, OIPOOHYIO KapTy ¢
0003HAUCHHBIMU Ha Hell MecTamu mnpuMeHeHus OoezapsagoB ¢ OVY. AubsHC mnOpeicTaBuil
uHdopmarmo o 112 mecrax (6ombapaupoBok) B KocoBo B paiionax Cepbum u UepHoropuw,
noaseprmuxcs B 1999 roxy 6ombapauposkam HATO. Kpome Toro, n3 aMepukaHCKUX JOKYMEHTOB
cienyet, uro Boicka CHIA ucnons3oBanu 944 000 ypaHoBbIx GoemnpuriacoB B BoiiHe ¢ MpakoMm B
1991 romy, 31 000 — B Kocoso B 1999 roay, 10 000 — B bocauu B 1994 — 1995 rogax. Beero mis
uccreaoBaHuit Obuta B3sTa 161 mpoda, B Tom uncie 69 npob pacrenuii, 54 moussl u 17 — Bo3ayxa.
N3yyenne coOpaHHBIX MaTepUaloB MPOBOJWIOCH B JABYX Ja0OpaTOpUsX, PACIOIOXKEHHBIX B
mBennapckoM ropoze Isun n B Utanuu. Kak 3asBui1 pykoBOINUTEND IPYIIIBI, 3KCIIEPTOB «yAUBHID)
TOT (haKkT, YTO MO MPOIIECTBUU Ooyiee ABYX JIeT mocie OombapaupoBok dactuiiel OV Bce erne
MPUCYTCTBYIOT B Bo3ayxe. OH IMOPEKOMEHJOBaJ CEpOCKMM M YEPHOTOPCKMM BIIACTSM YYecTb
MOTEHLIMAJIbHBIA PUCK MpPH NPOBEAECHUH B 3apaXKCHHOM palloHEe KaKUX-JIH0O 3eMJISHBIX H
CTpOUTENBHBIX paboT. Kpome Toro, HeoOXoauMBbl Mepbl MPEIOCTOPOKHOCTH MPH YAAJICHUU WU
CKUT'AHUM PACTEHUM.

PeanbHple O0eBble CUMYJISIMH, TMOKA3bIBAIOT, YTO JIMIIb HEOOJBIION MPOLEHT CHApsI0B
camoiieToB A-10 (menee 10%) AeHCTBUTEIBHO MOMAACT B 1eJTb, HATIPHUMEP, BO BpeMs 9 3ax0710B A-
10, crpensrommx 2-CEKyHIHBIMH OYEPEISMHU, TOJIBKO 93 M3 HUX JEHCTBUTENBHO nomnaino 957
cHapsanoB. boenpunacel ¢ 00eJHEHHBIM ypaHOM MEHbILEro KanuOpa, BBIMYLIEHHBIE C CaMOJeTa,
MOTYT IOJIHOCTBIO HE TOMNACTh B 11€J1b, IOPA3UTh LIE€Ib U CPUKOLIETUTH WA POHUKHYTH B 1I€JIb, HE
MpOHUKHYB B Hee. Kaxgoe u3 3THX OOCTOATENBCTB OCTaBISIET OpOHEOONHBIH CHapsA] MOYTH
MOJTHOCTBHIO HETIOBPEXKACHHBIM U 00pa3yeT MaJlo MJIM COBCEM He 00pa3yeT a’po30Jis WIIM MEJKHX
yactul. TemM He MeHee, paJUMAllMOHHOE BO3JEHCTBUE OBLIO OTMEYEHO OT O3TUX JaXke He
MOBPEK/ICHHBIX CHApSAOB, a TaKke OT APYrux (parMeHTOB (THib3bl, (parMeHTHl 000JOYEK H
OceBIlIME Ha 3emile TBepable yacTuilbl). Hampumep, B HMpake Obulo 3apak€HO OKOJO 2 ThICAY
KBaJIpaTHBIX KWJIOMETPOB TYyCTOHACEJNEHHBIX TIPaXJAHCKUX PpaloOHOB, 4YTO MpPHUBEIO K
MHOTOYMCIICHHBIM CIIy4asiM paka U JApyrux OoJie3HEH, BhI3bIBAEMbBIX PaJUOAKTUBHOCTBIO. Y paHOBas
paZMOaKTUBHAS MBUIb MOXET MepeMEeIaThCsl 0 BO3AYyXY Ha OOJIBIINE PAaCCTOSHUS, a TaKkKe yepes
pPEKU U TOA3EMHBIE BOJbI, BbI3bIBAsl 3apa’kK€HUsI KOpHEW pacTeHUl, MPOHUKAs B MACO, MOJIOKO U
¢pyxkTel. B KyBeiite mocse BOWHBI paiMOaKTHBHAS MU HAXOAUIACh B BO3AyX€ B TECUCHHE MUHUMYM
2 niet mocie 3aBepiieHust 00eBbIxX nercTBuid. [locne nmpumenenns 6oenpunacos ¢ OY Ha bankanax B
Bonrapuu peructpupoBaiy NOBBILIEHUE pajnaluy B 8 pa3, Korjaa BeTep Ayia co cropoHsl Kocosa.
[TokazarenabHO, UTO MOCTpafaBLINil OONbIIE BCEX UTANbSIHCKUN KOHTUHIEHT MUPOTBOPUYECKUX CHII
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HeceT cinykOy Ha rpanuie ¢ AnOaHueil, rae OoenpHmackl ¢ ypaHOBOM HAYMHKON NMPUMEHSIIHCH
O0COOCHHO MHTEHCHMBHO, TOTJa KaK B 30HE OTBETCTBEHHOCTH aMEPHUKAHIEB, CpPEAM KOTOPBIX
MOCTPAJAABIINX HET, TaKWe OOCTPUTIACHI MPAKTUYECKU HE MCIIONB30BAINCh. HanbOompImii puck s
3I0pOBbsl TPAXKIAHCKUX JIUI[ HAOMIOAAeTCA y AETel, UIpaBIIMX B 3arpsi3HEHHBIX aBTOMOOMIISX,
IUIOMIA/IKaX C HATMYUEM PA3IIUMYHBIX OCKOJIKOB M ()ParMEHTOB CHAPSAOB U MOPAXKECHHOW TEXHUKH.
CranapTHble MOJIENH AJI1 OLEHKH nporyateiBanusg DU nmyTem nepenayu u3 pyk B pOT MOKa3bIBAIOT
HEKOTOPBI HOMUHAJIBHBIM PHUCK PAa3BUTHUS Y OTUX JETEH CMEPTEIbHOIO pPAakKa, BBI3BAHHOI'O
paauanuei. Crnenuanuctsl 0OpaTHIM BHUMaHHE Ha BO3MOKHOE 3apa)K€HHE BOJBI B JIOJITOCPOYHOM
MEPCIIEKTUBE BCIIECACTBUE KOPPO3HH YPAHOBBIX CEPACYHUKOB, OCTAIOMIMXCS B 3eMie. bponeGoiinbie
CHapsAibl, HAMJCHHBIEC SKCIEPTAMM, M3-3a KOppo3uM yxe norepsiad 10 -15 mpor. cBoeil Macchl.
[IpITasics onpenenuTs MPUYNHY paKka v BPOXKICHHBIX 3a00JIeBaHUI B pallOHaX IPUMEHEHUS CHApSI0B
¢ O0OeqHEeHHBIM ypaHOM, TPYAHO MOBEPUTh, YTO SJIEMEHTHI, OOHApyKEHHbIE B H3OBITKE U
MIEPEUMCIICHHBIC BBIIIE, MOTIU MPH HOPMAIBHBIX YCIOBHSX BO3JICHCTBUS OBITh MPUYMHON TAKOTO
3HAYUTENIILHOTO YPOBHsSI 3a00JIeBA€MOCTH, IOCKOJIbKY HHM OJMH W3 HHUX, BKIIOYas ypaH, He
IIPUCYTCTBYET B KOHLEHTPALMAX, HPEBBIIIAIOIIMX pAa3JIMYHbIE HKOJIOTMYECKUE OrPAaHUYEHHS,
YCTaHOBJIEHHBIE TOCYAApCTBEHHBIMUA HOpMaTuBamu B CIIIA win EBporie B OTHOIIEHUH 3arpsi3HEHUS.
Uto0OBl 0XapaKTepH30BaTh UCTOYHHK JTFOOOTO ypaHa, OMPEISIIUIN U30TOITHOE cooTHOIeHne U238 /
U235, koTtopoe 11t IpUpOIHOTO ypaHa Bcerga To4Ho paBHO 137,88. MOXKHO cuUMTaTh, YTO YHUCTHIN
o0e/THEHHBIN ypaH B MPOTHBOTAHKOBBIX OOEMpHIIacaXx UMEET M30TOMHOE cooTHOoIeHHe Oomnee 400,
HO CMECH C IPUPOJHBIM YPaHOM, COAEPXKAIIUMCSI B OKpY’Kalolllel cpele, KOHEUHO, OyIyT UMETh
6osee Hu3KKUE cooTHOMIeHUsI. OTHAKO apryMEHTBhI, Kacalolrecs BO3CHCTBUS ypaHa Ha 3710pOBbE B
pe3ynbTare NPUMEHEHHsI OpPY>KHUsl, ObLJIM OCHOBAHbI Ha JPYTrOM THUIIE BO3JIEHCTBUS ypaHa, KOTOPHIi,
I10-BUJINMOMY, CBSI3aH C BJIBIXaHMEM HAHOYACTHUL KepaMHU4yeCcKuX okcuaoB. [Ipu nuamerpe menee 1
MUKpPOMETpA OHM MOMNAAAI0T B JIUM(ATUYECKYIO CUCTEMY, I'Jleé UX YacTh MOXKET OCTaBaThbcs Ooiiee
JecATH JIeT. Beiaenenue ¢ Mouol (WM BOJIOCAaMH) M3 KPOBOTOKA ypaHa, IMOJyYEHHOTO M3 3TOTO
HCTOYHUKA, BEPOSITHO, OyJE€T OUY€Hb MEUICHHBIM. YIIepO OT MOHM3AIMHU BOJIM3M TaKOW YaCTHUIIBL,
BEpOSITHO, 3HAYMTEIBHO BBINIE, YEM MOXKHO ObUIO ObI paccuuTaTh Ha OCHOBE MOJEKYJISPHOU
KOHIICHTPAIlMU B TKAHAX, a JIOKaJIbHAsT MOJICKYJISIpHast KoHIeHTparws nona UO2 ++, pacTBopuMoit
¢dopMbl ypaHa B OpraHu3Me, O4eHb BbiCOKa. Kpome Toro, mpenuckasaHHble (POTORIEKTPOHHBIE
YCWJIEHHS OT 3TOr0 MOJIEKYJSIPHOIO HCTOYHUKAa HE OBUTM PACCMOTPEHBbI WM HU3MEPEHBI, XOTH
TEOPETUYECKH MOXKHO TMpeAcKa3aTh, YTO OHHU MOTYT OBITh 3HAYUTEIHHBIMU. YUUTHIBAS
COXpaHSIOIIMECS] HESICHOCTH B TOM, KakoBOo Bo3zeicTtBue OV, HEOOXOAUMO OCYIIECTBIATH
o0e33apakuBaloOIINe ONepaly B 30HaX €ro NPUMEHEHHs], TJie OCTaeTCs 3HAYUTEIbHOE KOJIMYECTBO
paaMoaKkTUBHBIX dYacTull. B paiioHax Cepbum u UYepnoropuu, noaseprummxca B 1999 rogy
6ombapaupoBkaMm HATO. Ilpodeccop bpaitan Cnpatr, npeacenarenb padoudeil rpymnmsl IO
obeHeHHOMY ypaHy cka3ai: "Bompoc 0 ToM, KTO OCYIIECTBIISIET TTEPBOHAYATHHBI MOHUTOPUHT H
OUUCTKY, SIBJISIETCS OTUTHYECKHUM, a HE HAYYHBIM BOIIPOCOM, U JTOJKHBI IPU3HATH, YTO 00 THEHHBIN
ypaH MpeAcTaBiseT NOTEHIUAIbHYIO OMACHOCTb, U MPUJIOKUTD YCUIIHS AJISl €T0 PEIICHUs, OTKPBITO
3asBIISIS O TOM, I'JIe M CKOJIBKO OBIJIO pa3mernieHo obeHeHHoro ypaHa'. B mpouecce 60eBbIX eficTBUMA
B YACTSAX W MOJpa3/eIeHUsIX HUKTO HE 3alMChIBal, HE IOKYMEHTUPOBAJl U HE apXUBHUPOBAJI JaHHBIE
o0cJieZIoBaHUs] BOGHHOCITYKALIUX B X0JI€ PAAHOJIOTHYECKON OLEHKH U KOHTPOJIsI, IPAKTUYECKH HE
MIPOBOAMIIOCh, MEIUIIMHCKOE O0OCIe0BaHNuEe TepCOoHalla, KOTOPbIH, BEpPOSTHO, MOABEPTraycs
BO3ICUCTBUIO OOEIHEHHOTO YypaHa, HH(pOpMalMs, BKJIIOYas BEACHUE YydeTa, KOTOpas HMeEeT
KU3HEHHO Ba)KHOE 3HAUEHUE ISl YCTAHOBJIEHUS TOTO, Kakoe O0JIydeHHe MOTJI0 UMETh MECTO, KTO
MIOJIBEPTCsl BO3JICHCTBHIO, A TAK)KE BEPOSATHYIO MOTYUYSHHYIO 03y WM MOCTYIUIEHHE HE CoOMpantach
W He aHajau3upoBajach. B Hacrosiiee Bpems aMepUKaHCKHE BOEHHOCTYXKAaIIlMe MOAPOOHO
MPOUHCTPYKTUPOBAHBI O HEOOXOAMMOCTH TIPUHATUS Pa3yMHBIX Mep TpPH HAXO0XJICHUU B
TPAHCIIOPTHBIX CPEACTBAX IMOMAJAaHUE MOCTOPOHHHUX MPEAMETOB (HAampuUMep, MPU HCIOJIb30BAHUH
CHCTEMBl BEHTWISAIMM aBTOMOOWJIA WM OBICTpOM BbIXOZAE). Pekomenayercs crneauth 3a
OKPY’KaIOIIEH Cpeloi M HAXOMSIMIMMHCS MOOIN30CTH TPAKIAHCKUMU JIMIIAaMHU Tocsie 0os. boiee
CEPbE3HYI0 TMporpaMMy OOy4YeHHUS TMPOXOAAT OyIyIIue CIENUaIUuCThl B OOJIACTH SIIEPHOM,
OMOJIOTMYECKOW U XUMHUUYeCcKoi Oe3onmacHOCTH. CHAT BHACO(DUIBEM, HATJIAIHO MMOKA3bIBAIOIINN, KaK
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BeCTH ceOs B ciiyyae JICHCTBHIA B 30HE MOpaKeHUs1 00eTHEHHBIM ypaHoM. [loguepkuBaeTcs, 4To BO
BpeMsl BOIHBI ¢ MIpakoM cosiaThl, Kak IpaBUIIO, UCIIBITHIBAIM €r0 BO3/AEHCTBHE HE B 0010, a OTTOTO,
YTO CIIMIIKOM MHOTO "pa3ryiuBajin’ B 30HE 3apa’keHHsI ¥ BiIe3aJi Ha OOCBbIE MAIIUHBIL, TOPAYKEHHBIE
6oenpumnacamu ¢ OY. "Eciu y Bac HET HYK/IbI IPUKACATHCS K YeMy-HHOY1b, mopaxkeHHOMY OV, He
nenaiite 3Toro" — TakUM HacTaBJICHHWEM 3aBepliaeTcs BuAeopuiIbM. B psge crpan Obuin Tarkke
W3J1aHbl BHYTPEHHUE WHCTPYKLUMHU Ul JINYHOTO COCTaBa BOOPY)KEHHBIX CHJI, I'le, B YaCTHOCTH,
3arpeanoch NpHOMIKaThes K OObEKTaM, HopakeHHBbIM cHapsaamu ¢ OVY. Mudopmamus o
IryOUTENbHBIX IOCIEACTBUAX IpUMEHeHUs cHapsagoB ¢ OV Obula u3llo)keHa B Opourope,
BoinymieHHo MUJ[ FOrocnaBum eme B aBrycre 2000 r. Otnen uccieloBaHU HallMOHAIBHOU
6esonmacHoctT B Hanumonanbubix maboparopusx Campuun (SNL) wucciaemyer MmoTeHIHATIbHBIC
TEPPOPUCTUUECKUE YTPO3bI U IpyTHe BBI30BBI HalmoHanbHOM O6e3onacHoctu CIIA. HccnenoBanue
pacceuBaHMs ypaHa, BO3ACHCTBHA W BO3MOJKHBIX IIOCJIEICTBUN JJIsl 370POBbsl PE3YJIBTATHI
npuMeHeHus OoenpunacoB ¢ obOeaHeHHbIM ypaHoM (DU) mO3BOJNSIOT OIEHUTH CIIOCOOHOCTD
IIPOrHO3MPOBAaTh IOCIEACTBUS HCIOJIB30BaHUSA TEPPOPUCTAMU YCTPOMCTBA Ul pPacCEUBaHUS
paavalnyy. KpoME TOro, BOIPOC O BO3MOXHBIX mnocieAcTBusx DU miis 340poBbsi IPEACTaBIISIET
UHTEpEC, MOCKOJIbKY OOpalleHHe C YPaHOM SIBIISETCS HEOTHEMJIEMBIM acleKTOM HH(PACTPYKTYpPBbI
saaepHoro opyxus. CrierianuctaM ¢ 60JbIIeH BEpOSATHOCTHIO CTONKHYTHCSI ¢ OY Ipu BHINOIHEHHH
CBOMX MPO(ECCHOHANBHBIX 00s13aHHOCTEH (Harpumep, OpHUrajaM Mo OLEHKE OOCBBIX MOBPEKICHUIT
U pPEeMOHTHBIM Opuragam) TpeOyercs YydllIEHHas JeTKas BEPXHsS OJEXKJAa, pPECIHpaTopbl U
OJTHOpA30Bble IMEpyaTKH, NOAXOAAlIME M Joboro wimMmarta. AKUEHT Ha 3((EeKTUBHOM
WHPOPMHUPOBAHUM O pUCKAX M Mepax HWHAMBHUIYaJIbHOH 3aIIUTBl TMOMOXKET IPEeIOTBPATHTD
Ype3MepHOe BO3ACHCTBUE 3arps3HEHUs] 00€IHEHHBIM YPAaHOM M JPYTUX TOKCHHOB OOEBBIX JIeHCTBUH
(HampuMep, COXOKCHHOTO IUIACTHKA, PAcTBOPUTENCH, OCTaTKOB OOCHpPUIIACOB W IPOJYKTOB
cropanus). PaKTHUECKH aMEPUKaHIbl CO31aJI1 OIPOMHYIO 30HY paIlallMOHHOIO 3apa)kKEHUs B CAMOM
ueHrpe EBpomnbl. Macirabsl skosiornueckoit karactpodsl Ha bankanax TakoBbI, UTO €€ MOCIIEACTBUS
OynyT cka3biBaThes emie MHorue roasl. [loaromy npumenenne HATO B FOrocnaBuu cHapsa0B ¢
00€/THEHHBIM YPaHOM SIBHO MOAMAAET MO/ CYIIECTBYIONIYIO MEeXIyHapoJHyI0 KoHBeHIuo 1980 r.,
OTPaHMYMBAIOIIYI0 IPUMEHEHHE OOBIYHBIX BOOPY>KEHUH, CIOCOOHBIX HAHOCUTH OCOOBIN y1IepO, U,
CJIEZIOBATENIbHO, BIOJHE MOXET CTaTh MpPEAMETOM BHUMaHHsS MeXAyHapoJIHOro TpuOyHala 1o
osiBIel FOrocnasuu B ["aare.
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