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HEKOTOPBIE YKOJJOT'MYECKUE ACHEKTBI ATOMHOM
JHEPI'ETUKHA

CoBepIlieHCTBOBaHUE U pa3pabOTKa TEXHOIOTHUI TOOBIYH dJIEKTPOIHEPTUU
MOCPEACTBOM aTOMHOM MTPOMBIIIIEHHOCTH SIBJISIETCS] AKTyaJIbHBIM HAlIPaBJICHUEM
B COBPEMEHHOM SHEPTeTUKE. AKTUBHOE pa3BUTHE IPOU3BOCTBA IJIEKTPOIHEPTUH
¢ nomoIbio ADC 00yCIIOBIEHO HAYYHBIM U MPAKTHUYECKUM MHTEPECaMHU IO pe-
IICHUIO TAHHBIX 3a]1a4 JIJIs1 00eCTIeUeHHsI SKOHOMUK CTPaH BaXKHEHIITUM UCTOYHU-
KOM 3HEPruu. B COOTBETCTBUHU C ’TUM TEHACHIIUU PA3BUTUSI aTOMHOMN SHEPTETUKU
HaIlpaBJI€Hbl HA PEIICHUE IIUPOKOTO CIIEKTPA BOIPOCOB.

B nanHOI cTaThe paccMaTpHUBAIOTCA IKOJIOTMYECKUE ACIEKThl aTOMHOMU
sHepreTuku. Mcropuuecku, ¢ MOMEHTa paclleluieHus sapa atoma B 1942 rony,
YeJI0BEYECTBO COBEPIIUIIO MPOPHIB B 007aCTH (DU3UKHU U HAYKHU B 1I€JIOM U HOBBIE
BO3MOYKHOCTH aTOMa M3HAa4yaJlbHO HAyajd MCIOJIb30BATHCS B BOCHHBIX MHTEpE-
cax. JIMIIb OBl CIyCTs MOSIBUIIOCH MTOHSATUE «MUPHBII aTOM», OJTHAKO TPUMEHE-
HUE aTOMHOM YHEPTUH B BOGHHBIX 00JIACTSAX OTPA3UJIOCh HA TOM, YTO U B HAIIU
JTHU MHOTHE JIFOJM OIACAKOTCS BCETO, YTO CBSI3aHO C ITPOU3BOACTBOM JJIEKTPO-
SHEPIUU aTOMHBIMU AJIEKTPOCTAHIIUSMHU.

OnHuM M3 BaXKHEHIIMX BOIPOCOB PAa3BUTHS MPOU3BOJICTBA 3JIEKTPOIHEP-
ruu ¢ noMouibo ADC SABIAETCS yCTpAHEHUE HETaTUBHOTO BIIUSHUS Ha YEJIOBEKA
WM, TIO KpaiiHel Mepe, ero MuHuMu3aius. CyiecTByeT MHEHUE, YTO 00JTydeHne
paauanuei IpuBOAUT K Pa3BUTHIO PA3IMYHBIX 3a00JI€BAHUI, B TOM YKCIIE TIPaK-
TUYECKU HEU3JCUYUMbIX, TAKUX KaK OHKOJOTHsA. DTO UMEET BECKHME OCHOBAHMSI:
PHUCK TOTr0, 4TO OOJTyUYEHHBIN YesoBeK 3a00ieeT, Bo3pacTaeT npu BeICOKHUX (200-
500 muu3uBeEpT) A03ax paauanuu [1] B pe3ynabrare 4ero B opraHu3Me BO3HHU-
KaIoT pa3iuyHble coMatuueckue 3 (PexThl: TyyeBas 001€3Hb, HAPYIICHUE PENpo-
JTYKTUBHBIX QPyHKIMHA U T.4. [2]. OnHaKO B HAcTosIIee BpeMsl MpeeibHas J103a
00JIy4eHUsI COTPYTHUKOB aTOMHOM MPOMBIIIUICHHOCTH cOCTaBjsieT He Oosee 20
MUJUTU3UBEPT, a JUIsl OOBIYHOTO YEJIOBEKA IIAHC MOTYYEHUS BEICOKOU TO3bI PaIu-
aruu OJIM30K K HYJIIO.

Crnenyer mpuHUMATh BO BHUMaHHE TOT (aKT, YTO B COBPEMEHHOM MHPE
YeJIOBEK MOABEPraeTcsl BO3JCHCTBUIO TAKUX KAHLIEPOTEeHHBIX (PaKTOPOB KakK: Ky-
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peHue, BBIOPOCHl NPEANPUATHNH XUMUYECKOW MPOMBILUIEHHOCTH, €1a, COAepkKa-
11asi OrpOMHOE KOJIMYECTBO BPEAHBIX BelIEeCTB. Takum 00pa3oM, B COBOKYITHOCTH
BCEX ATUX (HaKTOPOB, pajualysi B MUHUMAIBHBIX J03aX Ha OpraHU3M 4YeJoBeKa
HE OKa3bIBAET HUKAKOI'O BIIUSHHUS.

OTAenbHO CTOUT PacCMOTPETh KAaTErOPHUIO JIIOJIEH, CIEASIIUX 32 paboTo-
CIIOCOOHOCTBHIO aTOMHOM CTaHIMH. Y PaOOTHUKOB MEPBBIX PATUOXUMUYECKUX
NPEANPUATANA BEPOSITHOCTD BBISIBICHUS 3JI0KAU€CTBEHHBIX OIyXOJel Obliia enBa
JIY HE B [OJITOPA pa3a BBIIIE M0 CPABHEHHUIO C JIFOIbMU, KOTOPBIE HUKOT1a HE CTaJl-
KUBAJIMCh C TAHHOW oTpaciipio. TeM He MeHee, ceduac CUTyalus KapJIUHAIBHO
M3MEHWIACH: TI0 pe3yibTaTaM UCCIeOBaHUM, poBeAeHHBIX B bpuranuu, 3a60-
JIEBa€MOCTh JIIOJIEH, pabOTaloIUX C paguanuei, HWXKe, YeM Y KOHTPOJIbHOM
TpyHIIbl (CMEPTHOCTH OT JeiikeMuu Huxe Ha 12%, ot paka — Ha 17%). Cxoxue
pe3ynbTaThl OBLIM MOMYy4YeHbI B Apyrux crpaHax — CIIIA, Anonus [1].

Becbma BakHEWIIMM BOIIPOCOM Pa3BUTHS MPOU3BOJICTBA SJIEKTPOIHEPTUU
¢ nomo1isio ADC SIBIIETCA yCTPAHEHUE HETAaTUBHOTO BIIMSIHUSI HA OKPYKAIOIIYIO
cpeny. SlnepHas SHEPreTUKa SBJISIETCS CAMOM YMCTOM, MPU €€ MPABUIBHOM HC-
M0JIb30BaHUU. BpIOpOCHI aTOMHBIX CTaHIIMII BO MHOTO pa3 MEHbIIIE, YEM Y Tpaau-
LMOHHOW YTOJBHOM WJIA Ta30BOM IPOMBIIUIEHHOCTH U IOJHOCTBIO COOTBET-
CTBYIOT CAHUTAPHBIM HOPMaM, a 3HAYUT OHU HE MOTYT OKa3aTh BPEHOTO BO3IEH-
CTBUS HU HA Y€JIOBEKA, HU HA OKPY’KAIOIILYIO CPEAY.

TeMm HEe MeHee, clleTyeT y4ecTh, YTO a0COTOTHO YUCTOTO CIIoco0a T00bIIn
sHepruu He cymecTByeT. To ke otHocutes U k ADC. Oxaum u3 HpakTopoB, Hapy-
HIAIOIIHUM NPUPOIHYIO HHPPACTPYKTYPY, ABISETCS TEIIIOBOE BO3IEHCTBUE, KOTO-
pO€ BO3HHMKAET, HAPUMEp, MPU ACHCTBUU CUCTEM OXJaxKJeHus. TermioBoe BO3-
JEHNCTBHUE HETaTUBHO CKA3bIBAETCS KAK HAa COCTOSIHUU BO/JI, TAK U HA MUKPOKJIMMAT
B paJInyCe HECKOJIbKMX KMJIOMETPOB. BECHOM — JIeTOM M3-3a MOBBILIEHHOTO TEeIjia
Y BJIard HaJl BOJHBIMHU MOBEPXHOCTSMU 00Pa3yrOTCsl TYMaHbl, KOTOPBIE, PaCCEH-
BasCh, YMEHBIIAIOT KOJMYECTBO COJHEYHOIO CBETA M YMEHBIIAIOT MPOYHOCTH
KOHCTPYKILIMH 31aHUMN.

[ToBbIIeHHE TEMITEpaTyphl BOABI IPUBOJIUT K AEPUIIUTY KUCIOPOAa B HEH,
YTO HETaTUBHO CKAa3bIBAETCS HA JKUBOTHBIX M pacTeHusx. [lorubaer prida, ycko-
pPSAETCS POCT BOJIOPOCIEH.

B cBsi3u co cOpocamu B peku ¥ MOPSI 3arpsI3HEHHBIX BOJ MPOUCXOAUT XU-
MUYECKOE U3MEHEHHE COCTaBa ’KMJIKOCTH, & PaJHalis HEraTUBHO CKa3bIBAETCS
Ha TKaHSAX PACTCHUH U POXKICHHE TOTOMCTBA Y )KUBOTHBIX, a IPHU OOJIBIITUX J103aX
MPUBOJUT K UX BBIMUPAHHUIO.

Oxnaxparoniyge OalrHu, ucrnapssi Boay, (POpMHUPYIOT ApOKOHIEHCATHBIC
(akeJibl, KOTOPbIE TAK)KE YMEHBIIAIOT MPOXOAUMOCTb COJTHEUHBIX JTy4ei, 4TO MO-
YKET HEraTUBHO CKA3bIBaThCS Ha MPUJIETAIOMINX K TEPPUTOPUH pacTeHusx. Bos-
nerictBue ADC HEraTUBHO CKa3bIBAETCS HA XUMHUUYECKOM COCTaBE BObI, TAK KaK
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B OXJIAJIUTEIBHBIX CHCTEMaxX OCTAIOTCS COJIM, U JJI1 COXPAHEHHs COJIEBOro 0Oa-
JIaHCa YacTh COJIEHOW BOJbI 3aMEHSIOT HOBOM.

Yro KacaeTcsi paCTeHHil, TO JOKa3aHO, YTO BHIOPOC paJuOHYKIHIOB B Ap-
3amace-16 mpuBeNT K U3MEHEHHUIO BEJIMYMUHBI JTMCTOBBIX IJIACTHHOK Oepe3nl [5].
HaunGoiiee 4yBCTBUTENBHBI K pajUallii IEPEBbs, MEHEE YyBCTBUTEIbHBI KYCTHI,
MXH, JIMIIAMHUKH.

Binsinue paguanny Ha pacTEHHUs TAK)KE 3aBUCUT OT CTEIICHH 3arpsi3HEHUS
MOYBBI PAJIMOHYKIINIAMH, & TAKXKE OT CKOPOCTH pOCTa CaMHUX pacTeHuil. bricTpo-
pacTyinue pacTeHus 001aat0T OOJIbIIICH PaHMOYyBCTBUTEILHOCTHIO [4].

BakHbIM BOIPOCOM BIIMSIHUSL «MHUPHOTO aTOMa» Ha OKPYKAIOLIYIO CPELY
SBJISIIOTCS] OTXO/Ibl aTOMHBIX AJIEKTpOCTaHIIM. Hy>XKHO y4ecTh, UTO OTXO/bI SIBJISI-
IOTCS YTPO30U TOJIBKO B TOM CIIy4ae, €CJIM OHU MONMAJA0T B OKPYKAIOIIYIO CpEy,
KaK HampuMep cOpoc paJlMOaKTHUBHBIX OTXOJIOB B SIMOHCKOE MOpE, 3arpsi3HEHHE
Mopel ATIIAaHTUKHU U apyrux. Kak mpaBuio, Takoe NpOUCXOAUT BCIEACTBUE Xa-
JIATHOTO OTHONIEHUS JIIO/IeH K CBOEH paboTe, HapylIeHUsS TEXHUKU 0€30MacHo-
CTH, OTCYTCTBHSI CBOEBPEMEHHOIO OOCIy:XMBaHUS 000pylnoBaHud. B To xe
BpEMs1, COBPEMEHHBIE AaTOMHBIE CTAHIIMN OCHAIIEHbI CHCTEMAMH COOpa, XpaHEHHUS
U nepepaboTKU paInOaKTUBHBIX OTXOI0B. XpaHEHUE OTXOI0B ITPOU3BOJIST B CIIe-
IUAJIBHBIX U30JMPOBAHHBIX EMKOCTSAX M pPeakTOpHbIX xpaHuiumax AJC, KoTo-
pbie xopoio oxpansaroTcs. [Toutu 95.5% snepHoro Toniamaa ABISIETCA OTXOIaMU
[3], TpaHCTIOPTUPOBKA KOTOPBIX OCYIIECTBIISIETCS CIEIUATIU3UPOBAHHBIM TPaHC-
IIOPTOM, OCHAILIEHHBIM IPOTUBOPAAUALIMOHHOMN 3aI[UTOM.

Crout Takxe 3aayMarbes, 4To Cpok aerctBus ADC HaxoaAUTCs B paiioHe
30 neT u mocne npekpamieHus ee padboThl CTPOST capkodar, KOTOPbI 00CTyKHU-
BAETCS €IIe 0ATroe BpeMs [6]. A 3TO HE 1aeT BO3MOKHOCTH BO3BOJUTH IPYTHE
CTPOUTEIbHBIE 00BEKTHI, @ TAKKE YXYAIIAET pa3BUTHE QIIOPHI U (ayHBI B LIETOM.

Kak u moboe apyroe npeanpusiTie, Mporu3BOCTBO ANEKTPOIHEPTHH C MO-
Molbio ADC UMeEET psiJl HEIOCTATKOB:

- HET BO3MOXHOCTH MOJIHOM YTHJIM3ALUU SIEPHBIX OTXOJOB, YTO BEAET K
MOCTOSIHHOMY YBEJIMYEHHUIO UX KOJIMYECTBA, a, CIEA0BATEIbHO, BO3PACTAET U UX
HETaTUBHOE BJIMSIHUE HA OKPYXKAIOIILYIO CPENIy;

- siZiepHasl SHEPreTUKa HETaTUBHO CKAa3bIBAETCA HA MPHUPOJHBIX pPecypcax
3emiu;

TeM He MeHee, Ha JaHHBI MOMEHT $iJIepHast YHEPTEeTUKA SIBISIETCS CaMbIM
HAJISKHBIM U, B TO YK€ BpeMs, OJJHUM U3 Hanbosee 0e30macHbIX CIOCOOOB BhIpa-
00TKkH SHeprun. Pe3ynbTaThl HCCeI0OBaHUI MOKA3BIBAIOT, YTO HETATUBHOE BIIHSI-
HUE€ paJuallid Ha COTPYJHUKOB aTOMHON MPOMBIILICHHOCTU U OKPYKAIOIIYIO
Cpelly CBE€EHO K MUHUMYMY.

Ho 4T00b!I O1ICHUTH CYMMapHOE HEraTUBHOE BO3/ICUCTBHE HA 3I0POBBE Ue-
JIOBEKA pa3Hbl€ BUbI TEHEPALMA CPABHUBAIOT 10 BEJIMYUHE yNIEJIBHOU Mpexe-
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BPEMEHHON CMEPTHOCTH WJIM TMOTEPSHHBIX JIET KU3HU HA €IMHUITY BHIPAOOTaH-
HOro 3yiekTpudecTBa. M mo atuM nokazarensim ADC ycTynarT TOJIBKO THJIPO-
SHEPrETHKE, COMOCTABUMBI C BETPOBOM U MPEBOCXOAAT COJHEUHYIO TE€HEPALUIO

[7].
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