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IIMTOI EHETUYECKHE KPUTEPUU OLIEHKH
3KOJOIrMYECKOI'O PUCKA JJISI "KPUTUYECKHUX"
IO YJISAIUIA T’ IPOBHOHTOB B UMITAKTHBIX
PAMOHAX

B.I. Lsiyruna, I'T. Tlonukapnos
HuctutyT 6MONOrNM 10KHEIX Mopeit uM. A. O. Kopanesckoro
HannonanbHoi akageMuy HayK YKpaHHBbI,
CeBacronons 99011, Ykpauna, CHI'
<iur@ukrcom.sebastopol.ua>

CymecTByronye noaxonbl K OLIEHKE 9KOJIOTHYECKOTO pHCKa
OCHOBaHBHI, INIaBHBIM 00pa30M, Ha HCII0JIb30BaHHH OITyOJTHKOBaH-
HBIX IaHHBIX O 3aBUCHMOCTSX "103a (KOHIEHTpanus) - ¢ dexr”
[1] 6e3 yueTa ananTHBHBIX BO3MOXHOCTEH nonymsinnid. Ha Ham
B3MJIsJ1, OOUH M3 Haubonee KOHCTPYKTUBHBIX H aZICKBAaTHBIX MOJI-
XOJIOB K OLIEHKE 3KOJIOTHYECKOTO PHCKa, B YaCTHOCTH, IS "KpH-
THYeCKUX" BUAOB (HOMYNANUil) HOMKEH COCTOATH B ONpenene-
HHUH aJalTUBHOTO MOTEHIMaa NOMYIALHH H, IPeXIE BCEro, B
OLIEHKE MOTEHIHAIFHOIO CHIDKEHHU X 3 (eKTUBHON BETHYH-
Hbl. CyluecTBEeHHOE BIIMSHHE Ha IIOCIEAHION, Hapaxy ¢ GIyKTy-
alei YUCIEHHOCTH U COOTHOILIEHNEM II0JIOB, MOXKET OKa3bIBaTh
yBENHYEHHE TUCIIEPCHH PENPOLYKTHBHOIO BKNajga ocobeil mpu
AHTPOIIOT€HHOM 3arps3HeHuH. [IpoBeneHHbIE HaMH 3KCIIEPHMEH-
TaJbHBIE U MOJIEBBIE ITUTOIr€HETHYECKHE HCCIEN0BaHUs M03BO-
JISFOT NPENTIOKHUTH KPUTEPHH OLIEHKH SKOJIOTHYECKOTO PHCKA U1
NPHUPOHBIX MOMyMAIMi (BUAOB) B GHOTONAX, OBEPTAIOIHXCS
PaZOaKTUBHOMY H XMMHYECKOMY 3arps3HEHHUIO.

Ha puc. 1 npuBeeH anroputM OleHKH 3KOJIOTHYECKOTO pHC-
Ka JJ1s "KpuTH4eckuX " momynsuui (BUA0B) ruapobronToB. Unen-
TU(HKAIMIO TAKHX MOMYIANNNA MBI PENaraeM MPOBOOUTH HA
OCHOBE BHJIOBBIX M IOMYJUSILIMOHHBIX XapakTepucTHK [2]. Kpu-
TEPUAMH "KpUTHYECKHUX" MOMYIIIUN MOTYT CIIY>KHTh BBICOKAs
JyBCTBHTENHHOCTH K MOBPEXIEHHUIO IIOJIOBHIX KJIETOK M BCEX CTa-
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HI[CHTH(bHKaHHﬂ («KPHTHYE€CKHX» BHA0OB HA OCHOBE
BHUAOBLIX H NONMYJAITHOHHLIX XapaKTCPUCTHK

HnenTnduxanms NoBpexIalINHUX paKTOPOB
110 MTOr€HETHYECKHM NOKa3aTeJIsIM

I

OmnpenelieHne xapakTepa Bo3/eHCTBUSA
(ocTpoe M/ XPOHHYECKOE)

OneHka BIHSHHUS CONYTCTBYIOIIAX
NPUPOIHBIX GAKTOPOB CpeabI

Onpene.rlelme PENPOAYKTHBHOI0 BKJIaaa
OTAeJbHBIX 0C00eH MONMyJAIHA HA OCHOBE
HATOIrCHETHYCCKOIo aHAJIN34a KA4€CTBA NOTOMCTBA

I

O1neHka NOTeHIHAJIBLHOI0 CHIKeHMA IPPexTHBHOH
BEJIMYHMHDI NONMYJISIUMH M €€ aAfaNTHBHOI0 NOTEHINAJIA

Puc. 1. AnroputM OLIEHKH 3KOJIOTHYECKOrO PHCKAa aHTPOIOTEeH-
HOTO 3arPsS3HEHUS 1A "KPUTHYECKHUX " TIOMYIIIHi (BUIOB) THA-
poOHOHTOB.

IIMi OHTOreHe3a, HU3Kas IJI0JOBUTOCTh, IPOTEKAHHE BCETO JKU3-
HEHHOTO IHKJIa B OOHOM, Hambonee "kputHueckoM" Guotore,
HH3Kasi CKOPOCTh Pa3MHOXKEHHSL, TeHETHYECKast H30JLILUA, CyILe-
CTBOBAaHHE KPUTHYECKHUX NEPHONOB B JXU3HU IOIYILSIIIMH.
Ilocne onpenenenus B 6HOLEHO3e "KPUTHYECKUX " MOITYTISIIMIA
(BunoB) HeoOX0MMMO MACHTH(QHUIIUPOBATE (PAKTOPHI, KOTOPHIE
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MOTYT OKa3BIBaTh HeONIAronpHiTHOE BO3AEHCTBUE, I NIPHHSA-
THS 3aTEM aJIcKBaTHBIX Mep 3aIUThI. [IpennoxxeHHbIe HaMH Me-
TOJMYECKHE NTPHEMBI (CPaBHEHHE IIUTOTeHETHYECKUX 3P dekToB
B MyTarcHHO 3KBHBAJICHTHBIX [103aX, aHAJIM3 IOKJIETOYHOIO pac-
npeneneHns abeppanuil XpoOMOCOM H TSXKECTH HMOBPEXKIEHHS
abeppaHTHBIX KJIETOK), MOTYT OBITh HCIIO/Ib30BaHBI UL HACHTH-
GbHuKaLKK 1 9KBH03UMETPHUECKOH OLIEHKH PalalIHOHHBIX, XHU-
MHYECKHUX H COYETaHHBIX 3((EKTOB B IPHUPOIHBIX MOMYAIHUIX
ruapobuonToB (puc. 2) [3].

CpaBnenne 3¢¢deKToB B MYTareHHO 3KBHBAJIEHTHBIX 103X
(oIMHAKOBOE KOJHYECTBO KJIETOK ¢ abeppanHaMHu XpomMocom, %)

[ Pacnpenenenne aGeppanmii xpomocom no kietkam |

4/\>

HanGoasman aieKBaTHOCTD HauGonabuan aieKBaTHOCTDL
pacnpenenennio Ilyaccona reOMETPHYECKOMY pacnpenejeHHIo

| Hospexnawonme GaKTopn ]

A
(R), (R*+X) | (R+X), R+X"),(X)

N

[ Cpeanee uncno aGeppaunii na aGeppantnyio kierky |

v
3KBH1103HMOTPH‘|CCK8’I OleHKA PAAHAUHOHHBIX H XHMHYECKHX (balcropon

R =R +X)=R+X)~ R+X)=(X)

[Ipumeuanue: R - pagnoakTHBHOE 3arpsA3HEHHE,

X - XHMMY€ECKOE 3arpa3HEHHUE,

R', X' - 6onpuiasg 3¢ ¢eKTHBHOCTE paJHOaKTHBHOTO
HIIA XHMHY€CKOT0 3aTpA3HEHUA [IPHU COYETaHHOM
IelCTBUHN

Puc. 2. WUpentndukanusa 1 5KBUAO3UMETPHYECKAA OLICHKA pa-
JIMalIMOHHBIX, XUMHYECKHX U COYEeTaHHBIX 3 (eKTOB B NpHPOA-
HBIX MOIY/ALMAX THAPOGHOHTOB.



BaxxHoe 3Ha4YeHHUE 715 OLIEHKH 3KOJIOTHYECKOTO PUCKA UMEET
TaKKE XapaKTep BO3ACHCTBH - OCTPhIH MM XpoHHuUdecku. [Tpu
XPOHHYECKOM BO3E€HCTBHH MOXXET IIPOUCXOOUTH KyMYJIALIUA 103
U KOHLIEHTpaUMH 3arps3HuTencil. 3aanoBbie BHIOPOCH MOJLIIO-
TAHTOB B KPUTHYECKHE IEPHOABI B J)KH3HH INOMYNANUN MOTYT
HMETh i1 HUX ¢aranbHOoe 3HayeHHe. Tak, HanpuMep, NepHoa
MacCOBOT'O BECEHHET0 Pa3MHO)KEHHS YePHOMOPCKHX aMpumon u,
BO3MOKHO, TAHAUJ U KYMOBBIX pakooOpa3HbIX, MOXXHO paccMarT-
pUBaTh KaK KPUTHYECKHH, TaK KaK I10C/Ie OKOHYaHHU Pa3MHOXKe-
HUS IPOUCXOAUT THOEND PayKoB CTApILHUX BO3PAaCTHHIX IPyII, a
HapoJUBIIEECA IIOTOMCTBO, ONIpEAETIAIOIIEE JAaNbHERIIYIO Cyb-
Oy nmonynsanui, oTin4aercs Haubosee BEICOKOH UyBCTBUTENBHO-
CTbIO K IIOBPEXKIECHHUIO 10 CPABHEHHUIO C IOTOMCTBOM, MOSIBILAIO-
IMMCS JIETOM M OCEHBIO [4].

Bonbiiryio ponb B OBPEXAECHUH HIPAIOT COMYTCTBYIOILHE 3ar-
PA3HEHHIO NIPHPOAHBIE GAKTOPHI CPelbl, KOTOPHIE MOT'YT OKa3bl-
BaTh MoaubHuIMpYyIoNiee Bo3AeHCTBHE. B kauecTBe npuMepa npu-
BEe/IEM PEe3yAbTaThl HAIIETO LIUTOrE€HETHUYECKOro MCCIeNIOBaHUA
paxooOpa3HBIX U YepBeH B pailoHaxX BHIXOZA THJPOTEPMalIbHbIX
HUCTOYHHMKOB C IIOBHIIIEHHBIM COJIEPXaHHEM €CTECTBEHHBIX pa-
JUOHYKIHJIOB Ha rpedeckoM ocTpoBe Mkapus B Oreiickom Mope
[5]. B xnerkax ruipoOHOBTOB B 3TUX paiioHax Oblnu 0OHapyKe-
HBI IOBBIIICHHBIH YPOBEHH XPOMOCOMHOTO MyTareHe3a, My/lbTH-
abeppaHTHBIE KNETKU M MUKHO3 siaep (puc. 3). MomuocTH 103
BHEIIIHETO TaMMa-U3y4eHHUs B 3TUX pafOHaX COCTaBJIAIOT, B OC-
HOBHOM, 0.05 - 0.21 MxI'p/4, HO MOTYT NOXOAMTH 40 1 MKIp/4.
CaenaHo nmpeanonoxeHue, YTo reHoTokcuueckue 3¢¢eKTs B
KJIeTKaX rHApOoOHOHTOB MHAYIIHPOBaHbl KOMIUIEKCHBIM BIIMSIHH-
eM pH (5.3 - 6.0), Beicokoit Temnepatypsl Boasl (26°C - 33°C) u
€CTECTBEHHBIX PaZiHO3TIEMEHTOB.

IInogOBHTOCTS MTpaeT BaKHEHIYIO pOib B 00ECIIEYEHHU
aJlaTHBHOTO NOTeHUMana. Hu3kas mioioBUTOCT B COUETAHHH
C BBICOKOH 4yBCTBHTENBHOCTBIO MOJIOBBIX KJIETOK U SMOPHOHANb-
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Puc. 3. ITukHo3 saep B kieTkax Nais communis U3 BoJl0eMa Ha
o. Ukapmus.

HBIX CTa[u# Pa3sBUTHA, a TAKOKE OTHOCHTENBHO JUIUTENBHBIM I1€-
pHOIOM raMETOreHe3a, CIOCOOCTBYIOIUM YBEITHYEHHIO HAKOM-
JIEHHOM J03Bl WM KOHLIEHTPAIlMH 3arpsS3HUTENS, MOTYT 3HAYH-
TENBHO BIIMATH Ha JUCIIEPCHIO PENPOAYKTHBHOTO BKJIaZia OTIENb-
HBIX 0co0ei. A ueM Gosblie Jucnepcus penpoayKTHBHOTO BKJIa-
na, TeM MeHblIe 3(Q(PEeKTUBHAS YUCIEHHOCTh NMOMYIALHH, T.€.
MEHBIIIE KOJIIMYECTBO 0COOEH, ONpEeAENAIONMX FeHETHYECKYIO
CTPYKTYpY NOCJIEAYIOIIHMX NOKONEeHUH [6]. YMeHbmeHue 3¢ dek-
TUBHOW BENUYMHBI MOMYIANUA BENET K CHHXKEHUIO UX Haclel-
CTBEHHOH M3MEHYUBOCTH M aIalITHBHBEIX BO3MOXHOCTEH.

B xauecTBe npuMepa, B Tabn. 1 NpuBEACHBI HAlllM 3KCIIEPH-
MEHTAJIbHBIE JaHHBIE O PEMPOAYKTHBHOM BKJIAZE OTAENBHBIX
ocobeil 6eHTOCHBIX pako0oOpa3HBIX C BBICOKOM M HU3KOi MIION0-
BUTOCTBIO IIPH Pa3HbIX MyTareHHO 3KBUBAJICHTHBIX 103aX HOHHU-
3UPYIOIIEro H3Ty4YeHHs U XHMUYECKUX MyTareHoB. B renernuec-
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KHX HCCIICIOBAHUAX IIPH CpaBHEHUH 3 (HEKTHBHOCTH MyTareHOB,
HMEIOIHX Pa3HbIit MEXaHU3M JEHCTBHUS, H3MEPSIOT 103y (MyTa-
TCHHO 3KBHMBAJICHTHYI0) B €IMHHIIAX XOPOMLIO ONpeAesieMOoro
NoKa3arens, HalpuMep, 10 KOJMYECTBY CLEIJIEHHBIX C MOJIOM
neTaneil UK MO KOJIMYECTBY KOHIEBHIX nenenui [7]. B Hamem
Clly4ae MyTareHHO 3KBHBAJICHTHYIO 103y Lielieco00pa3HO H3Me-
PSITh IO CpedHEMY I BEIOOPDKH KONHYECTBY KIIETOK C abeppa-
IIMSIMH XpoMocoM (B iponieHTax) [3]. B Tabn. 1 mpuBeneHo cpas-
HEHHE PENpOJYKTHBHOTO BKJIaJla OTAENBHBIX CAMOK MPH Y€ThI-
pex MyTareHHO SKBHBAJICHTHHIX f03ax 5, 8, 10 u 13-15% knerok
¢ abeppanusiMi XpoMOCOM.

JInsa onieHKH penpoAyKTHBHOIO BKJIaja MBI MCIONL30BaIH
yncno (%) SMOPHOHOB CO CIOHTAaHHBIM YPOBHEM XPOMOCOMHO-
ro Mytarenesa (10 2% knerok ¢ abeppanusmMu xpomocoM [8]) kak
KpHUTEpHi MOJIHOIIEHHOTO OTOMCTBA, TaK Kak SMOpHOHEI ¢ 60-
nee BBICOKUM YPOBHEM MYyTareHesa, o-BUANMOMY, MEHEE JKU3-
HecniocoOHEl. Hanpumep, cornacuo [9] u Hamum aannbM [10]
ypOJUIMBbIE SMOPHOHBI HMEIOT 60nbIle abeppalyii XpoOMOCOM IO
CpaBHEHHIO ¢ HopManbHBIMU. Mcxons u3 nanubix o uucne (%)
3MOpPHOHOB CO CITIOHTAHHBIM YPOBHEM XPOMOCOMHOTO MyTare-
He3a M cpelHel MIOJOBHTOCTH CaMOK, MBI PaCCUMTANIH YHCIO
SMOpPHOHOB CO CIIOHTaHHBIM KOJIHMYECTBOM abeppaluil XpoMo-
COM Ha OJiHYy caMKy (Tabn. 1). B Tabnuue BuAHO, YTO yBenH4e-
HUE QUCHEPCHH PENpOAYKTHBHOTO BKJIaJla H, CJIEIOBATENBHO,
cHkeHue 3 PeKTHBHON YHCIIEHHOCTH NOMYIAINHA U X Hacnen-
CTBEHHOH M3MEHYHBOCTH MOXXHO OXKHMJATh NPH MYTAr€HHO IJK-
BHUBAJICHTHBIX 7103aX 5-8%, ecny pa3MHOXAIOTCS MEJIKHE CAMKH
(0.9 u 0.25 monHOUEHHBIX 3MOPHOHOB Ha OHY caMKy). MyTa-
TeHHO 3KBUBaJIEHTHas 11032 10% kieTok ¢ abeppaliisiMH XpoMO-
COM SIBIIAETCA "KPUTUYECKON" JIsi IOTOMCTBA KaK MEJIKHX, TaK U
KPYMHBIX CaMOK (AMOPHOHBI CO CIIOHTAaHHBIM MYTarcHe30M OT-

CYTCTBYIOT).
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Taxum o6pa3oM, onpeesieHle JUCIIEPCHH PENPOTyKTHBHO-
IO BKJIaJ]a Ha OCHOBE aHaJIM3a KayeCcTBa IIOTOMCTBA 1a€T BO3MOXK-
HOCTb OLICHHBATh MOTEHIMAIBHOE CHHXEHHUE 3h(PEKTUBHOHN Be-
JIMYHMHEI NOMYJSILIMH U €€ aJanTHBHOro norenuuana. [lo-suau-
MOMY, CYLIECTBEHHOE CHMKECHHUE 3((eKTUBHOH BETMUMHBI MO-
MYJSLMH H, CIE0BATENbHO, BO3PACTaHHE YKOJIOTHYECKOTO pHC-
Ka CTAHOBHTCS YK€ BO3MOXKHBIM, ECIH Ha OIHY CaMKy OyzneT npH-
XOJIUThCA MEHEE OFHOrO MOMHONEHHOT'O IIOTOMKA.
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IKOJIOI'MYECKASA BE3OITACHOCTbD A9C P®
IO.A. Eropos

Pa3puTHE NPOMBIIIIEHHOCTH, SHEPTeTHKH, TPAHCTIOPTA, CEMb-
CKOTO XO3s1CTBa, 0COOEHHO BO BTOPO#i NOJIOBHHE IMPONUIOTO BEka,
NpUBENO K Jlaleko HeOnaronmpuiATHOMY, a BO MHOTHX paHoOHax
MHpa K KaTacTpOGHYECKOMY yXyALIECHHIO YCIIOBUH XKH3HH JIIONCH,
HapyNICHHIO HOPMaJIbHOTO ()yHKIIMOHMPOBAHHS NPUPOIHBIX CH-
CTEM COKpPALICHMIO BHJIOBOTO pa3HOOOPa3Hs paCTEHHH U )KUBOT-
HbIXx. He MuHOBano 31o u Poccuro: 6onee 15% ee Teppuropuu,
npuyeM Haubolnee HaCEICHHON, HAXOMHUTCA B COCTOSHHH, KOTO-
poe€ Ui )KM3HHM JIOAEH, CYILIECTBOBAaHUS NPUPOJHBIX KOMILIEK-
COB HeJb3s cUUTaTh 6naronpustHeiMH [ 1-4]. [TIpakruueckn 85%
HaceneHua PoccHu AbIIAT BO3MYXOM, COAEP)KaHHE ONAacHBIX AJiA
3710POBbA YENIOBEKA BELECTB B KOTOPOM BBHIILE JOITyCTUMOTO Ca-
HUTapHO-THTHEHMYECKMMH HOpMaTHBaMH, [IOYTH MOJIOBHHA
HaceJeHUs NOTpeOIseT 3arpsi3HEHHYIO BhIIE IOy CTHMOTO TEMH
e HOpMaTUBaMH BONy. 3HaYUTENbHBIE TeppUTOpHH Poccuu (Tak-
’K€ MHOTOHACEJICHHBIE) NMPU3HAHBI TEPPUTOPHIAMH 3KOJIOTHYEC-
Koro 6encTBus.

Ono6pennas B 2002 r. [IpaBurenscTBoM PO Dxonorunueckas
nokrpuHa Poccuiickoit @enepanuu 5] onpenenser CloKUBIIY-
0CS1 K HAaCTOSIILIEMY BPEMEHHU CHTYaLMIO C OKpY Kalolliel Hac cpe-
ZI0¥ KaK 9KOJOTUYECKHH KPH3HUC, CTaBAIIMH MO YTPO3y BO3MOX-
HOCTh YCTOHYMBOTO Pa3BUTHS Y€IOBEUECKON IIMBHIH3ALMH, T.C.
BO3MOXHOCTH CYIIIECTBOBAHHUSA 4EJIOBEYECTBA B HE OYEHb Jaje-
KOH NEPCHEKTHBE. JTO OYEHb CEPhe3Hasd OLEHKA COBPEMEHHBIX
YCIIOBUH HallleH XH3HH.

ITpuxonuTCs KOHCTATHPOBATH, YTO YEJIOBEYECTBO, CIIEIIHAIIHN-
CThI HE CIIPABHIIHCH C 3a/1adeil COXpaHUTh cebe OnaronpuaTHLIE
YCTIOBHS JKH3HHU, COXpPAaHUTH CBOE IIPUPOIHOE OKPYKEHHE B O1a-
rONOIyYHOM COCTOSIHHH. IIpU4HH 3TOMY HECKOJIBKO, HO, TO-BH-
JMMOMY, TJIaBHas U3 HHX - BOBCE He HecOalaHCHPOBaHHOE JKO-
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JIOTHYECKOE Pa3BUTHE MPHPONOX03THCTBEHHOM IEATENHHOCTH KaK
TaKOBO€, a OTCYTCTBHE CNELMalbHONH CTpaTeruu MpHpPOLOOXpa-
HBI, HCIIOJIb30BaHHE B MPHPOJOOXPAaHE aHTPOIOIIEHTPHUCTCKUX
NOAXOAO0B, COMNIaCHO KOTOPHIM 4YeJOBEK NpH3HaeTcs Haubonee
yS3BUMBIM 3B€HOM OHOCepHI, H IO3TOMY 3allIMTa YeJIOBeKa OT
HeOnaronpHATHEIX aHTPOIIOTEHHBIX BO3/IeHCTBUM Bcerna obec-
NIEYMBACT 3aIUUTY J1000ro npuponHoro oovexra. XX BEK, €ro
BTOpas MOJIOBHHA MOKA3aJIH, YTO 3TO JJajeko He TaK: MPUPOAHBIE
00BEKTHI, NPHPOJHOE OKPYKEHHE HENIb3s OXPAaHATH [0 YeNIOBe-
4ECKHMM HOPMaTHBaM, METOAAMHU M METOJOJIOTHEH, HCIIONb3ye-
MO [U11 OXpaHBbl 310POBbS NIoAeH. JlelicTBUTENbHO, pa3paboTa-
HBI BEICOKO3() () EKTHBHEIE a3pO30JIbHBIC U I'a30BbI€ (PUIBTPHI 11
OYHCTKH BHIOpachIBaeMoOro B aTMoc(epy BEHTUISILIUOHHOTO BO3-
IyXa pa3nM4HbIX NPOU3BOACTB, pa3paboTaHbl LiENbIE CHCTEMBI
OYHCTKH NIPHMEHEHHBIX B NPOH3BOACTBEHHBIX IMpoLieccax BOZ,
a JIIOOY JBIIIaT MaJIONPUTOSHBIM JUI 3TOTO BO3[yXOM, IBIOT HE-
J0OpOKaYEeCTBEHHYIO BOAY, NOTPEOIAIOT HE COOTBETCTBYIOIME
HOpMaTHBaM NpoAyKThl uTaHusd. Hukakue mrpadsl, niarel 3a
cOpockl ¥ BHIOPOCH HE MEHAIOT CHTyallMu. bonee Toro, He O4eHb
MEHSAIOT CUTYallUIO 3KONOrHYecKas SKCIEpTH3a, B Jake IKOJIOo-
rudeckas MWIHIMI! O3TO 3HAYMT, 4TO NPHUPOJOOXPAHHYIO CTpa-
TETHIO HaJlo MEHATh 1 HEMEIJIEHHO, ONIHPaThCs B IPUPOA00Xpa-
He CIIEAYeT, Kak 3Toro Tpebopan npuHATHIHA enle B 1991 r. Gene-
panbHbIf 3akoH PO "OO6 oxpane oxpykaromeii NpupogHOH cpe-
Ibl" Ha MOHATHE 3KOJIOTHYECKOH 6e30MacHOCTH YeNnoBEYeCcTBa,
€ro IMPHPOAHOTO OKPYKEHHU, COTNIaCHO KOTOPOMY JIF0OOH BIJ Ye-
JIOBEYECKOMH NEATENEHOCTH IOJDKEH OBITh S3KONIOTHYECKH Oe3omac-
HbIM [6-8].

[IpeononeHue SKONOTMYECKOTO KPU3UCa - OTMEYaeT DKOJIO-
ruyeckas JoKTpuHa PD - BO3MOXXHO TOJIBKO Ha OCHOBE (HOpMHU-
POBaHMs HOBOTO THIAa B3aMMOOTHOILEHHH 4eJIOBEKAa U NpPHPO-
Jibl. TAKUM HOBBIM THIIOM B3aMMOOTHOIIIEHHH JIOJDKHA CTaTh 3KO-

13



JIOTHYECKH Oe30IacHas AesTeIbHOCTh. DKOJIOrHYecKH Oe3omnac-
HBEIMH JOJDKHEI OBITH H aTOMHBIE 00BbEKTH, ADC, B 4aCTHOCTH.

IToHSTHE PKOIOTHYECKOH OE30ITaCHOCTH TOTO MITH HHOTO BHA
4eJIOBEUECKOH JEITEILHOCTH UCXOAUT M3 IPE3yMIILIUU OTIacCHO-
CTH J1000T0 BH/Ia IEATENHHOCTH JUIA IPUPOAHOTO OKPY)KEHHS H
YCNOBHH XHU3HH JIIONEH, T.€. U3 IPEAIIOIOKEHHS, YTO NOCIE-
CTBUS JEATENHHOCTH BCETAA HAapYIIAIOT ECTECTBEHHBIE MPOIEC-
CBl B IPUPOIHOM OKPY>KEHHH, YEM YXYAIIAIOT €r0 COCTOSAHUE, U
OTPHIATENIbHO CKa3hIBAIOTCS Ha YCIIOBHUSAX >XH3HH miopei. Ilo-
3TOMY 3KOJIOTHYECKH Oe30macHas JesATeNbHOCTD - 3TO AeATeNb-
HOCTh, KOTOpasi HE BBI3BIBACT IIPH €€ PEalIU3allii HEAOMYCTHU-
MBIX HJIH HETIPHUEMJIEMBIX YEJIOBEYECKUM 00IIeCTBOM U3MEHEHHI
COCTOSTHHSI IPUPOJHOTO OKPYXKEHHS, YCIIOBHH )KU3HH HAaCETIEHUS
B PETHOHE JIeATeNbHOCTH [8].

Ecnu umers B BUy TaKOH BHA AEATENBHOCTH KaK CTPOHTENb-
cTBO 1 3xcmyatanus AJC, To ADC skonoruuecku Oe3omnacHa,
€CJIH CONPOBOMKAAIOIINE €€ CTPOUTENLCTBO, 3KCIIIyaTallHIO BO3-
JIEICTBUA Ha OKPYKAIONIYIO IPHUPOAHYIO Cpelly (Ha3eMHEBIE, BOJI-
HbIE, CeNUTEOHbIE 3KOCHCTEMBI), YCIOBHS XM3HH HACEJICHHS
BBI3BIBAIOT H3MEHEHUS COCTOSHUS IPUPOIHOTO OKPYKEHUS (CO-
CTOSTHUSA 3THUX 3KOCUCTEM) H YCIOBUH XH3HU HaceleHus He 60-
Jiee YEM 3TO NPU3HAHO JONYCTHMBIM WM MPHEMIIEMBIM Ul pe-
ruoHa gqaHHoi AJC [8,9]. ITockonsky ADC, kak u nwbdoit apy-
TOH BHJI YEJIOBEYECKOH ACATENIEHOCTH, aOCOMIOTHO JKOJNIOTHYEC-
K1 Oe30macHOM ObITH HE MOXET, €€ DKOJIOTHYECKAs OMAaCHOCTh
OIIEHHUBAETCSA UHIEKCOM dKooruueckoit onacHoctu (M30). Yem
MeHbIre 3HadeHre OO, Tem Oolee dKOIOrHYECKH Oe3omacHa
ADC.*

ITonpo6yeM oLieHHTH SKOTIOrHYECKU O€30IIaCHbI HITH HET, AeH-
cTBylolue HelHEe B Poccun ADC, akonoruyecku 6e30nacHbIMU

* B nepcnekruse O3 - 0CHOBHOI 3KONOrHYeCKHA HOPMATHB Ha TEPPHTO-
pun Poccun: He IOMyCTHMO CTPOHUTENBCTBO M 3KcIuTyatanus AJC, eciu ee
H30 6onplile ycTaHOBICHHOTO 3THM HOPMATHBOM.
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WIH HeT, OynyT npoektupyeMsle cerogus B Poccun AJC, Te.
nornpobyeM OLIEHHTh KakoBa ke poib ADC B CO3AaHHH TEX YyC-
JIOBHI1 B OKpY>KaroiIel Hac cpejie, B KOTOPHIX MBI HBIHYE )KHBEM.

JonyctumocTs (ipu HopManbsHo# pabore ADC) u npuemne-
MOCTb (ipH OTKJIOHEHHH paboTel ADC 0T HOpMAIBHOH) H3Me-
HEHHH COCTOSHHMH 3KOCHCTEM NpHUPOTHOro OKpyxeHus ADC u
YCIIOBHMH >XH3HH HaCelleHHs YCTaHABIHBAeTCAd PernoHaNbHBIM
9KOJIOTHYECKUM HOPMAaTHBOM 00eCIeYeHHs SKOJIOIHYeCKoi Oe-
3onacHocti ADC (POH O3B ADC), pa3zpabaTriBaeMEIM epCco-
HaJbHO /Ui KOHKpeTHOH ADC M KOHKPETHOTO PErHoHa €€ pa3-
MeleHuA [9], T.e. peTHOHANBHBIM 3KOJIOTHYECKUM HOPMAaTHBOM,
YYHTHIBAIOIIUM KOHKPETHBIE NIPUPOAHEIE YCIOBHS B MECTE pa3-
Memenus ADC U ycnoBus BO3eHCTBHA KOoHKpeTHOH ADC Ha
OKPYKaIOIYIO CpeAy (WK NpaBUIbHEE: YCIIOBUS B3aUMOICHCTBUS
KOHKpeTHOH ADC ¢ KOHKPETHOH OKpYXarollei NpUpoqHOH cpe-
nom). ADC axonorndecku 6e3onacHa, €ClU NpH €€ CTPOUTENb-
CTBE U 3KCIUTyaTalli¥ TpeOOBaHHSA 3TOTO HOpMaTHBa HE Hapy-
niarorcs. IfoaToMy onieHKY 3Kkonorudyeckoil 6e3onacHoOCTH AeH-
CTBYIOIIHX H npoektupyembix ADC cienoBano 6bl IPOBOAUTH
npoBepkoi HapymaeTcs uid HeT ee POH O3b ADC. Onnaxo Ha
CETOJIHA ellle HET 3aKOHYECHHOTO NepeYHs KOMMYECTBEHHBIX KPH-
TepHeB dxonorudeckoi 6ezonmacnoctd ADC, HH U1 KEHCTBYIO-
KX, HA U1 nipoekTupyeMbIx ADC He pa3paboTaHsl, HE ycTa-
HoBNeH 1 D0, no3ToMy Moka OlLleHHBAaTh 3KOIOTHYECKYIO Oe-
3onacHOCTh ADC NPUXOAUTCA MO KaY€CTBEHHBIM MOKA3aTesiM,
XapaKTEPU3YIOINM COCTOSHHE 1 H3MEHEHUA COCTOSHHSA IPUPOJ-
HOH cpensl B pernore ADC* [10]. YenoBus )KHU3HHM HaceleHUs B
peruoHe npu HopManbHOU pabore ADC, npu aBapusx Ha ADC
JIOJDKHBI COOTBETCTBOBATh CAHHTAPHO-TUTHEHHYECKUM HOpMa-
THBaM Ha Ka4eCTBO YCIOBHIi XHW3HH - 3TO HENPEMEHHOE yCIIOo-
BHe obecrieueHus sxojorudeckoi 6eszomacHoctn ADC. ADC

* B HacTosmee BpeMa Hadara paboTa no TeMme "KonudyecTBeHHBIE XapaKTe-
PHCTHKH 3KOJIOrHYeCKOH 6€30MacHOCTH JAesSTeNbHOCTH".
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NPHU3HAETCS IKOIOTHYeCKH Oe301acHO, €CIIH KpOME 3TOT0, YIOB-
JIETBOPSAET Ka4€CTBEHHBIM KPUTEPHSM 3KOJIOTHUeCkoH Oe3ormac-
HoctH KoHuenuuu sxonormueckoit 6esomacuoctu ADC [11].
Ecnn anann3 mHGOpMaUMH O NMOCNEACTBHAX CTPOHUTENHCTBA H
skcrryaranuu ADC no3BosieT 3aKII0YUTh, YT0 ADC 3KONOrH-
yecku 6e3omacHa, TO 3TO 3HAYHMT, 4TO pois ADC B co3gaHuH
HBIHENTHETO Ka4eCcTBa NPUPOIHOH cpensl peHeOpe)xxuMa, "cumbr"
Bo3eiicTBrA ADC Ha NpHPOIHYIO CPENY MOT'YT OLIEHHBAThLCS KaK
JOIyCTHMBIE. B NpOTHBHOM ciy4ae, T.€. €CIIH pe3ybTaThl aHa-
nu3a nokaxyt, 4To ADC npH3HATh HKOIOTHUECKH 0€30N1aCHBIMH
Henb3d, T.e. ADC HEONYCTUMO BIHSIOT Ha COCTOSIHHE NIPHUPOJA-
HO# cpenpl, Heo6x0auMO pa3paboTaTh M peanu30oBaTh POTrpaM-
My obecIedeHns UX SKONOrH4ecKoi 6e30MacHOCTH.

IIpn HOpMansHO# pabote ADC ABNIsAETCS HCTOYHUKOM Y€THI-
PEX BHOB BO3IEHCTBHI Ha OKPYXAIOIIYIO IPUPOIHYIO Cpexy, yC-
TIOBUSA JKHU3HH HAaceNeHMA: PaJHallMOHHOIO, XUMHUYECKOTO0, Tell-
NIOBOTO (MJIM/H TEMJIOBNAXXHOCTHOTO) M BO3AEHCTBHSA, 06yCIIOB-
JICHHOTO CTPOUTENBHBIMU paboTaMu, MOSIBIICHHEM B paHee Ma-
N0OGKUTOM pernoHe 6OJBIIOro KOJIMYECTBA JIOAECH, H CBA3aH-
HOM ¢ 3TUM ypbOanu3anueil pernoHa. ADC, Kak HCTOUHHK BO3-
JIeHCTBHS Ha OKPY>KAIOIIYIO IPUPOAHYIO Cpedy, AOJDKHA pacCMaT-
pHuBaThcs Kak komiuieke: cobctBeBEHO ADC + BcroMorarenbHbIe
NPEANpPHUATHI U CTPOMTENbHBIE OPraHU3alKu + TOpOI dHEpre-
THKOB, C €ro aTpubyramu >xu3HeobecrnedeHus HaceneHus [12].
W3 yeThIpex Ha3BaHBIX BHIOB BO3ACHCTBUH crielMPUIHBIM AT
AJC sBnserca paguanuoHHOe. TpHu ApYTUX BHAA BO3ACHCTBUH
Ha OKPY>KaIOLIYI0 IPUPOAHYIO CpPENly M YCIIOBHSA JKU3HHU Hacelne-
HHS XOPOIIO 3HaKOMEI crieranucram (Hanpumep, TOC Ha opra-
HU4eckoM tornuse). OnennBas yuyactiue ADC B GopMHPOBaHUH
"cun" BO3AEHCTBHI HAa NPUPOJHBIE OOBEKTHI, YCIOBHUSA JKU3HU
moneH Hao UMETh B BUAY, YTO BCE BO3AEHCTBUS OJHOHAIPAB-
JIEHBbI, HX TIOCTIEACTBHSA MOT'YT CYMMHPOBAThCs, HO SIBIEHUSI UX
cuneprusMa He npossisitorcs [13]. Tlpu HApyIIeHHH HOpMalib-
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HOTO pexxuMa paboTei ADC OCHOBHBIM (paKTOPOM BO3IECHCTBHS,
KaK Ha IPUPOIHOE OKPYXXEHHE, TaK H Ha YCIIOBUS XKHU3HH JIIOACH
MOXET CTaTh pajHallMOHHBIN.

J1d TOro 4TO0OBI OLIEHUTH IKONIOTHYECKH Oe30MacHa WK HET
ADC Hano paccMOTpETh NTOCNEACTBHS BO3EHCTBUS KaXI0r0 U3
($akTOpOB M BO3IECHCTBUA BCEX X BMECTe (OJHOBPEMEHHO).

1. PajiyaninoHHOE BO3JECHCTBHE - 3TO BO3IECHCTBHE paauo-
HYKJIUZI0B (paJHOaKTUBHBIX IPOAYKTOB AENECHUA H KOPPO3HH Ma-
TEpHAJIOB aKTUBHOM 30HHEI M 1-ro koHTYpa - HAa ADC ¢ BBOP u
KOHTYPa MHOTOKPaTHOM NPUHYAMTENLHON UIHPKYIALUHU - Ha ADC
¢ PEMK), noctynatonmx ¢ ASC B atTMocdepy ¢ razo-a3po30Jib-
HBIM BBIOPOCOM, H C JKHJKHMH CTOKaMHU B BOJOEMBI (OOBIYHO B
BOZIOEMBI-OXJIanuTend). Pannanuonnoe BosaeiictBue ADC Ha
HaceJIeHHE ee perHoHa orpaHn4uBaercsi CaHUTapHBIMH IIPaBH-
namu npoekTupoBanuA M 3xcmnyatauuu ASC - CIT ASC. bazo-
Bas penaknus CanutapHsix npasuin CII ADC-79 omnpenenuna
J030BYIO KBOTY Ipefiena 103kl Ha 00IydeHue ML U3 HaceleHUs
U3ITy4eHHEM, CBI3aHHBIM ¢ paboToit ADC, nns nun U3 KpUTH-
yeckol TPyNnE! HaceneHus perinona ADC pasHoi 25x10™ 38/
rof. OTO 3HaYE€HHUE JO30BOH KBOTHI OIICHWIM KaK HE3HaYHMOE,
MTOCKOJILKY OHO He MpeBHINIaeT cpegHero no Poccnu konebanus
CpEHEroI0BO# cpetHEH N03b1, 00YCIOBICHHOH €CTECTBEHHBIM
paaManHoOHHBIM (GonoM: [100+25]x107° 3p/rog, T.e. KBOTA, GBLIA
YCTaHOBNIEHA TaKOH, YTO pafualiMoHHasA Harpy3ka 3a cuer ADC
Ha MHIUBHIOB U3 KPUTHYECKON I'PYIINBI HACENEHM HUKOIIAa He
o6GHapyxuMa Ha (poHe paJuallMOHHON Harpy3KkH €eCTECTBEHHOTO
paaualmoHHOro (poHa, OHA HE U3MEpHUMa H KOHTPOIIMPYETCS pac-
yetoM. (PaguaninoHHBIN pHCK 001yYeHHS HHAMBUAA 0301 PaB-
HOM JI030BO#i KBOTE B IIpe/ieiax NOTPENIHOCTH HE OT/IHYAETCs OT
1/4 panuanMoHHOro pUcKa obiyueHHs 1030H cpeanero mo PO
€CTECTBEHHOTO PaHaIllHOHHOTO (HOHA; IIOCIeHHMI paBer 2x10°
rox’'. ExeronHoe o6nydeHHe HHIMBHAA H3 HACENEHHS NO30H
paBHOH M030BOI KBOTE mpenena 03Bl Ui JHMI U3 HaceleHus
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pernoHa ADC He yBenM4YMBaeT PaJHAIOHHBIN PHCK MHIUBHU-
JIOB IIO CPaBHEHHIO C €CTECTBEHHBIM, €CIIH OH BOOOIE HMEET
MecTo 65ITE). CI1 AC-99 coxpaHunM 3TO 3Ha4E€HHE T030BOH KBO-
Tl 1711 AeicTByrommx ADC U CHU3UIIN 3Ha4eHUE KBOTHI B 25 pa3
JUIs IPOEKTHpPYEMBIX U cTposiuuxces ADC*, T.e. caenanu n030-
BYI0 KBOTY paBHO# 10MKk3B/ron! Uro 310 32 3HaueHue? He scHO:
OHO HE OLIEHMMO JIaXKe pacueTOM H3-3a ero (pacyera) NorpemHo-
ctu. IToatomy npunsareie cienom CII AC-03 yBenuuunu 1030-
BY10 KBOTY 1151 HOBEIX ADC no 100Mk3B/ron, cOXpaHHUB 11 ACH-
cTBylomuX ADC 030BYIO0 KBOTY YCTAaHOBIEHHYIO 0a30BOM pe-
nakuueit CII ADC-79, T.e. paBHo#M 250 Mx3B/ron. YMeHbIIEHHE
1030BO# KBOTHI B 2,5 pa3a npunsaroe CIT AC-03, no cpaBHeHHIO
¢ CIT ADC-79, ecTteCTBEHHO, OCTaBJAET AO30BYIO KBOTY HE3HA-
YHMO# M B IpefiesiaX MOTPEMTHOCTH OLIEHOK JO30BBIX HAarpy30K
Ha MHOAMBHJIOB NPAKTH4YECKOTo 3HaueHHs He umeer. ([leicTBus
HPb na AJC, ecrecTBeHHO, HE 0TMeH:eT)**. bonee Toro, 6ec-

* MoTuBaIis CHHYKEHHSA JO30BOM KBOTHI - JOCTH)XEHH aOCOMIOTHO NpH-
€MJIEMOT0 paiHalOHHOTO pHcka ~ 107 rox!. He roBops yke 0 TOM, YTO 310
THIIOTETHYECKHI PUCK, IIOCKOIBKY OMAacHOCTh OONyYEeHHS HeJIOBeKa MaJoi
I030#i He UIMEET HATYPHOrO NMOATBEPXKICHHUSA, H, He TOBOPS O TOM, YTO PHCK
"pasmepoM” 107" rox! moHATHE He TOABKO TMIIOTETHYECKOE, HO M HE OLIEHHBA-
€MO€ YEJIOBEKOM, €J1Ba JIH €CTh HEOOXOAMMOCTb YCTaHABIHBATh PaAHALHOH-
HEI PHCK CTOJIb HU3KHM IIPH TOM, YTO Ha TEX XK€ TEPPUTOPHAX, Ha KOTOPBIX
YCTaHaBJIMBAETCs TAKOE €ro 3HAYEHHE, JOIMYCTHM "XHMHUIECKHH PHCK" MHOTHX
BellecTB Ha ypoBHe 6onbireM 10 rox! [14]. Bonee Toro, 1o oueHKaM caHuTap-
HO-3MUAEMHONOTHYecKoi ciyx6r1 PocToBCKoi#t 0011., HaripuMep, [15] cpenamuii
panHalMOHHBINA PUCK OT BCEX UCTOYHHUKOB M3ITyYEHHA H ECTECTBEHHOTO paIna-
nuorHoro Goxa Ha Tepputopuu Poctosckoit 061. coctaenser 3x10% rog!. U
3TO NP palialHOHHOM PHCKe H3-3a paboTsl B o6nactu Bonrononckoit A9C
menbure 107 rog!. [Tostomy, kak cripaBeyINBO ykasano B [14] "nononHurens-
HO€E Y)KE€CTOUEHHE HOPMaTHBHOH 6a3bl pafHallMOHHBIX BO3ReHCTBHI TpebyeT
000CHOBaHH, BRIXOIALIETO 33 PAMKH aHAJIH32 JIAILE PaJHalHOHHBIX PUCKOB".

** B [16] yxa3aHo, 4T0 NpH OO30BO# KBOTE Npeena 0351 HHAUBHIOB H3
HacesneHus paBuoit 10 Mx3e/rox na ADC (cornacuo 1. 1.4 HPB-99) HPE-99 He
PacnpoCTPaHAIOTCS. ITO IPHHUMIIHAILHO HE BEPHO. Bo-NepBEIX, I0TOMY, 4TO
B OCHOBE HBIHEITHETr0 PaiHalMOHHOI0 HOPMHPOBAHHUA JIEKHT THHEHHas Oec-
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CMBICIIEHHO YMEHBIIATh ¥ Tak He3HauuMoe 3HadeHne! CIT ADC-
79 ycTaHOBMIHM TaKKe JOMYCTHMBIi BEIOpoc ([IB) panuonykiu-
noB ¢ ADC B atMocepy (3aMEeTHO MEHBILNI IPEENBHO OIyC-
THMOIO, COOTBETCTBYIOIIETO J030BOI HAarpy3ke Ha HHOWBHIOB
u3 Hacenenms 25x10” 3B/ros) H NOTpeGOBANH YCTAaHABIMBATE
nonyctumslit copoc (J1C) panHORYKIHAOB C )XUIKHMH OTXO/a-
M ADC B BooeMsl. BEI3BaHO 3T0 OB1I0 TEM, UTO B OB pa3pa-
6orku CIT ADC-79 MbI He pacnionaranu HHbopManuen o moBe-
JOCHHH "CTAaHIMOHHBIX" PaJIMOHYKIHOB B OKpYJKalollIel cpene,
HE MCKJII0Yaloch, B YaCTHOCTH, UX HAKOIIJICHHE B MOHMKEHUAX
MECTHOCTH, B aKBaJIbHBIX TaHAAdTaX, JPYTHX TEOXUMHUYECKHX
6apnepax. Beenenue ke JIB u JIC rapaHTHpOBaJIO HE NPEBBILIE-
HHE N030BOH KBOTHI, ycTaHoBineHHOH CIT ADC-79). EcrecTBen-
Ho, CIT A9C-79, xak u nocnenyronue Bepcuu CI1 ADC, He Hop-
MHpPOBaJIN paJHalMOHHBIX BO3IEHCTBHI Ha NPUPOJHEIE 0OBEK-
THI - 3TO HE HX 3ajada. OaHaKo, OrpaHUYEHHE PaJUaliMOHHBIX
BO37IEAICTBHI HAa HHANBHUIOB M3 HaCENECHHA C LENBIO UX 3alUTHI,
3amMIIaeT OT 3THX BO3ICHCTBHI Bce MHBIE XHMBHIE CYILECTBA:
COITIaCHO OCHOBHOM NapaJurMe paiHalliOHHOM 3aIlIUTHI, COITIac-
HO 26-# nyOnukaruun MKP3 (1978 r.) uenoBex HauMeHee pajau-
allMOHHO YCTONYMBHIM OOBEKT >kUBOH mpupoAabl. TakuM oOpa-
30M, cobmonenue Tpedoanuit CII ADC-79 B wactu paguanu-
OHHO¥ 3alUTHl HaceleHus, npoxxusatoniero Bomuszu ADC yxe

HOpOroBas 3aBHCHMOCTH "1103a-3((eKT" W MOTOMY IPH CKOJIb YTOJHO MaJIOH
no3e addext He MoXxeT OBITH paBeH Hyi0. Bo-Bropbix, HPB - 3170 HOpMEI HE 11
UCTOYHHKOB H3TyYEHH, a JUI 00bEeKTOB 00Iyuenns - monei 1 noromy HPB He
MOTYT HH paclpOCTPaHATHCA, HH HE PACIPOCTPaHATECS HH HA KaKHe HCTOYHM-
ku u3nyqenns. anee, ASC - 370 He HCTOUHMK H3ITY4YEHH AN OKpYXKaOLIEH
Cpeab 1 HacelIeHNs B Hell, a HCTOYHHK (ITPOCTHTE) HCTOYHHKOB H3IYYEHH B
OKpY>KaloLIeH cpelie; aKTHBHOCTB H, CIIEJI0BATENBHO, PAAHALIOHHAS ONIACHOCTD
KX A0TO M3 HAX OLIEHHBAETCA TOJIBKO PACYETOM, IIPHYEM € OIPEUIHOCTBIO HE
meHee 100%. 1, HakoHel, ToNbKO cTpoXkaimee cobmonenne tpebosannii CI1
ADBC-79 u nocnenyiommnx Bepecuit CIT AC, paspaborannsix Ha ocHoBe HPB-76
(v Gonee no3aHUX BepcHid) caenano aefcteyromme B PO u ctpanax CHI' ADC
paguanioHHO GE30MacHBIMH U OKPYXKAIOLIEH Cpebl H HaCEICHHS.
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caMo no cebe obecreunBaeT 3K0JIOrHIECKyIo 6e3onacHocTh ADC
[0 paguallMOHHOMY (PaKTOpy: B COCTOSHHHU MPHPOIHOTO OKPY-
JKEHHS paJHallMOHHBIA GakTop BO3NEHCTBUI HUKAKMX H3MEHE-
HUH He BBI3BIBACT, TpeOGOBaHUS CAHUTAPHOIO HOPMHPOBAHHUSA
BBINOTHSIOTCS.

Yro >xe MBI HMEEM Ha caMoM Jene?

Bo Bce BpeMs paboth Bcex ADC Poccun u ans Bcex paauo-
HYKJINI0B, 0OHapy>XHBaeMBIX B Bhibpocax ADC, crmpaBeiuBO
COOTHOILIEHHE:

Pearsnas IIpoekTHas Honyctumas IIpenensHo-
MOIIHOCTH << MOTIHOCTD CITASC -« JOMYCTAMAA
BEIGpOCa BEIGpoca MOTIHOCTE MOILHOCTh

BBIGpOCa BbIOpoca
(1B) (T1aB)
BcenencrBue aToro:
PeanbHele IIpoexTHBIE Honyctumeie CI1
JI030BBIE JI030BbIE A3C-79 no3osuie
HarpyskH Ha << Harpy3xv Ha << HarpysKu
HHIUBHIOB HHAHUBHJIOB Ha HHIWBHIOB
U3 HaceJIeHUA U3 HaceNeHUA U3 HaCeNeHUA

To ecth no30Bas Harpy3ka Ha MHIAMBUIOB U3 HacelEHHUH,
06ycNOBIIEHHAsA ra30a’pO30JbHBIM BRIOPOCOM AEHCTBYIOIIHUX
A3C, no BceM BO3MOXKHBIM IYTAM paAHaliOHHOTO BO3EHCTBUA
MHOTO MEHbIIE NOmycTUMOH. Jo30Bas Harpy3ka Ha XKHUTENEH,
HampuMep, I. KypuaroBa 3a Bce Bpems pabotsl Kypckoit ADC
(6onee 25 ner) cocraBmma ~4x107 38, (mpu 1030BOM KBOTE 25x10°
3B/ron) T.€. ~ npuMepHO B 150 pa3 MeHbIlIe JOIYCTHUMOM; HHIM-
BUAYaJIbHAS 1032 XUTENeH I. YoMt o0yclIOBIEHHAs paJHOaK-
TUBHBIMH BEIOpocamu Kanuaunckoit ASC B 2000-2002 rr., na
B [IpE/IIIIECTBOBABILNME roAbl, Ob11a Ha ypoBHE 0,3% A0MyCcTHMOH,
T.e.~7,5%x10" 3B/rox, a Ha xuTeneii r. JlecHoropcka (Topoz SHep-
rernxoB Cmonenckoit ADC) oxono 2x107 3/ron, T.e. ToxXe Ma-
TIbIe JOMH NPOIIeHTa JonmycTuMoil. HIuBUAYyanbHas ronosas (M,
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€CTECTBEHHO, HaKOIUICHHAs) 1033 JIHI U3 HacelleHUs OBICTPO
yObIBaeT ¢ pacctosHHeM 0T ADC*. Tak B HaCeJIEHHBIX MYHKTaX
pernona Kypckoit ADC Jlponseso (3,5 kM k ceBepy o ADC) u
Juuns (9,2 xm B Hanpaenenun BIOB) onienenHas HakorieHHas
mo3a 3a Bce BpeMsa pabotel ADC cocTapnsgeT oxono 2x107° u
0,4x10° 3B cooTBeTcTBEHHO. HIMBHIyanbHAs 033 B PETHOHE
Kamuunackoit ADC (CCB, paccrosnue ot ADC ~ 4 kM) B 2000 1.
6s11a ~ 2x10° 3B/roz, a B nepeBre Kackopo (CC3; ~7 kM) - ~1x10°
3B/ron. IlpuMepHO Takue ke 3HAYEHHUST UMEIOT OLlEHEHHBIE JI0-
30BBbI€ Harpy3Kd Ha MHAMBHJOB M3 HaceleHus B pernoHax Ho-
BOBOpOHEKCKOH 1 banakoeckoit ADC, B pernoHe HelaBHO BBe-
JIeHHOH B 3kcmTyaranuio Bonrononckoit A9C. D11 Mansle 3Ha-
YeHH JI03bl ra30a3p0307bHOro Beibpoca ADC GpopMHUpyrOTCS pH
ronoBoi no3e ectectBeHHOro ¢ona B permonax AIC (70-
120)x10” 38/rox. (Onenku [14] Bxnana ADC B KOIIEKTHBHYIO
J103y HaceleHUs Poccuu npeacTaBnsaioTCs HECKOJIBKO 3aBHIIIEH-
HEBIMH).

Cronp Manrle 3HaueHUS HHAMBHAYAJIBHON O3Bl U U3 Ha-
cenenus pernoHoB ADC o0ycrnoBieHB! peanu3auueil noueMy-
TO B paauanuoHHo# 3amure npuHnuna ALAPA (As low as
possible achievable), Tpe6yroniero cCHKaTh JO30BYIO Harpy3Ky Ha
CTOJIBKO, Ha CKOJIBKO yraetcs, XoTa yxe CIT ADC-79 npennaranu
pykoBoacTBoBaThcs mpuHUMIIOM ALARA (As low as reasonable
achievable), T.e. cHMXATh NO3y C y4ETOM COLIMANIBHBIX ¥ 3KOHO-
Muuecknx dakropos. IToHaTHo, 4TO 3TO "MeEponpusaTHE" HE UME-
eT nox co00i HH COIHAJIFHOM, HH SKOHOMHYECKOH OCHOBBI.

HHCcTpyMEHTANBHO N3MEPEHHAs MOILIHOCTD /10351 HA MECTHO-
cru BGm3u ADC B cpeniHeM paBHa ~ 107 3B/4 i HEKAK He MeHs-
eTcs 3a Bce BpeMs pabotel ADC (puc. 1), T.e. onpenensercs ec-
TECTBEHHBIM paAualuoHHBIM PoHOM B peruoHe ADC u pabora
ADC HHKaK HE OTpaXkaeTcs Ha ee 3Ha4eHHH. (3aMeTHM, YTO pa-

* JIpaxTHueck# o6paTHO MPONOPLHMOHANBHO KBAApaTy PacCTOSHUA OT
ADC.
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IuanuoHHas obcraHoBKa B pernoHe ADC He H3MEHHTCS U TaK-
ke OyZleT onpenensaThCs €CTECTBEHHBIM palHallHOHHEIM GOHOM,
ecnn ADC Gyner Bech roz paboTaTh ¢ MOIIIHOCTHIO BHIOpPOCA paB-
HoM IIJIB nisa Hee mnm ycraHoBnesHbM CIT ADC-79 (CIT AC-
03 ons pefictyronmx A9C) IB).*

B pernonax Bcex A9C 3ta He3HaunMas (MpaBHIIbHEE CKa3aTh:
JBaXKNIbl HE3HAYMMas ) 1030Bas Harpy3ka Ha (75-95)% u 6omnsie
obycnosneHa o6rydyeHreM HHAMBUIOB U3 HaCETECHUS H3TyYEHH -
em PBI" ¢pakena Beibpoca ADC (puc. 2). Bxiag B 1030ByI0 Ha-
rpy3Ky BrGpocoB "*'I  1p. H30TONOB HOMa cocTaBuseT He Gonee
10%, a gpyrux paaMOHYKIHIOB, 0OHapy>KHBAaeMBIX (IPOTHO3HU-
pYeMEIX) B BbIOpoce, eNMHHUIB! M IONH NpoueHTa. Mankie pa-
IuoakTHBHBIE noctymieHns ¢ ADC B atMocdepy obycnaBnuBa-
IOT YpE3BBIYaHHO MANyIO IJIOTHOCTh BHINAJEHHS PalHOHYKIIH-
JIOB Ha MECTHOCTH B pernoHe ADC BCeACTBHE YET0 TOBOPHUTH O
HaKOIUICHHH PAAHOAaKTUBHOIO "CTaHIIHOHHOTO" 3arps3HUTENS CO
BpeMEHEM, HallpuMep, B nousax pernoHa ADC (puc. 3), B BbIpa-
IIMBaE€MOH 3]IECh PACTUTENBHOCTH, Y4acTHH B (OPMHPOBAHUH
JI030BO Harpy3k paJiMOAKTHBHBIX BBHINAJICHUH Ha MECTHOCTH
(BHemHee 0Oy4eHNe, MUIIEBHIE LIENH), IPAKTHYECKH HE IPHXO-

* Hosas penaxknusa Cannrapasix npasumi CIT AC-03 npu ycraHoBneHHO#H
JI030BO# KBOTHI MMpeieNia 036! U1 NHANBHAOB U3 Hacenenus 100 Mx3B/rox BBO-
Mt TpeboBanue cobnmonars u ycranaenusaet g ADC [IB, npruem pasnmny-
HEl# ana ADC ¢ pa3sHBIMH PEaKTOPHBIMH ycTaHOBKaMH. IToueMy u 3ayeM He
SICHO: JUIS HaceNeHNA ¥ IPHPORHOH Cpeabl THM PeakTopa HUKAKoro 3Ha4eHHA
He umeert. [Ipu cTonb Masioi 1030BOM KBOTE yCTaHaBNHBATh JIB cMBIC/A HET, H
Y’ HHKaKOIO CMBICJIA HET YCTaHaBIHBaTh KY - KOHTpOJILHBIE YPOBHH MOIIHO-
CTH BEIOpOCa Ha MeCHIL Aa ellje M Ha CyTKH! YeMOTpeTh KakyIo-1100 noss3y B
9TOM Henb3s, HO KOHTPOJIb 32 MONIHOCTHIO BEIOPOCA 3TO 32METHO YCIOXKHHT.
Ipu He3HauNMOi JO30BO# KBOTE CHIKATh MOLIHOCTE BHIGPOCA M0 CPAaBHEHHIO
¢ JIB (ma ewe 10 ~ 1% ot IB no CII AC-03, xak 370 06€emaroT cies1ars HeKOTo-
PpbI€ NPOEKTaHTH Ha BHOBB poeKTHpyeMbIX ADC), 6€cCMBICIIEHHO H HE TOJIb-
KO BeccMBICIEHHO, a KaK-To axke He KpacuBo. Hernoxo 661 HoOCYMTATh, CKOJIb-
KO 3TO CTOMT M HE TOJBKO B PYONsX, HO M B 4elL.3B, T.€. B JO30BBIX 3aTparax
nepcorana AJC.
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Puc. 3. JluHaMuKka akTHBHOCTH BBINIaJICHUH PaIHOHYKIIH/OB Ia-
3023pO30JILHOTO BHIOpOCa Ha XBOMHEIH jleC KPUTHYECKOTO 3KOY-
yacTka (coMkHyTOCTh KpoH 80%) B kpoHax apeBoctos (1) u Ha
MOACTHNAKOMEHR MOBEPXHOCTH (2).



nmurtest. He npuxoauTcst roBOpUTH U 00 YBEIMYEHHUH T'OI0BO# 103bI
HHIMBHUOB U3 HACENCHUS CO BPEMEHEM.

Bcnencreue MansIx NOCTYIUIEHHI B aTMOCchepy "CTaHLHOH-
HBIH" paJMOaKTHUBHBIN 3arpsi3HUTENh HHCTPYMEHTANbHO OOHa-
pykHBaeTcs He fainee, 4eM B 2-3 km oT ADC, npuueM o6beMHas
aKTUBHOCTH, HanpuMep, PBI" B npu3eMHOM BO3yX€ Ha 3TOM pac-
CTOSIHHH cocTaBiseT He Gonee (1-2) Bx/M’, HONTOKHBYIHX pa-
JUOHYKJIMOB B a3p030JIbHOH (hOpMe - Ha HECKOJBKO NOPSIKOB
MEeHbIle, a pacyeTHas IVIOTHOCTH BBINIAZICHUH Ha 3eMHYIO IIOBEP-
XHOCTb Ha paccTostamu 2-3 kM oT ADC, Hanpumep, *'Cs He npe-
seimaer 0,2-0,3 bx/McyT, a %Co ~1,5x107 BK/MZCYT, T.€. Upes-
BBIYaiiHO Mana. (M3MepeHHas MIOTHOCTh BHIMAZCHH ' Cs 3a-
METHO BHIIIIE U onpeiensercs "rmobanbHbpIM" 1 "4epHOOBUIECKUM "
Cs). Kpome *’Cs n “Co B BEIMazieHHAX MOXHO OGHAPYKHTH
apyrue "crannuonnsie” pamuonykuas (°Cs, *'Ce, *Mnu mp.),
HO UX IJIOTHOCTH BBIMAJICHUH ernie MeHbie. [Ipu 3ToM BHISIBUTH
3aBHCHMOCTb aKTHBHOCTH TOTO WJIH HHOTO PaJHOHYKJIHJA, Ha-
IpUMEp B MOYBE OT HANpaBleHHA MU paccTosnus oT ADC He
ynaetcs. O6YCNOBIEHO 3TO TEM, YTO peabHas MOIIHOCTh BhIO-
poca ADC, kak 0OTMEUEHO BbiIIE, (Tabn. 1) MHOrO MeHbie I1]IB u
3ameTHO MeHbIie aomyctuMoi CIT ADC-79, yctanoBneHHOM enile
B 1979 1. ¢ 60nb1IKM 3anacoM 110 oTHoweHuto k I1JIB (tabn. 2).
Hu onna ADC Poccun (panee CCCP) 3a BpeMs cBoeit paboTh!
He npesniana J1B.

CIT ASC (B Tom uncne, CIT AC-03) TpebyroT ycTaHaBIHBATh
BOKpyr ADC caHuTapHO-3aIIUTHYIO 30HY (C33) 1 onpenensor,
yto C33 - 310 TeppuTOpHs Bokpyr ADC, "Ha KOTOPOH ypOBEHb
ofny4eHus noAer B YCIOBUSIX HOPMaNbHON IKCIUTyaTallud MO-
XKET NPEBBICUTh YCTAHOBJIEHHBIH Ipelen A03bl 001y4YeHHs Ha-
ceneHus" (O4eBUIHO, HIMEETCA B BHY KBOTa IPEENbI 1036, yC-
TaHOBJIEHHAA Ui 00nyueHus 3a cueT pabotet ADC). Ecnu "yc-
TaHOBIIEHHBIH NIpeen 03kl 00JIyueHUs HaceleHHs" eCTh YIIO-
MsHYTas KBOTa, TO TaKUX TeppuTopuii B Poccuu Her, a B cOOT-
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Tabnuna 1. MomuocTs BeiOpoca pamuoHykinuaos ¢ ADC Poc-

cun B atMocdepy % ot nomyctumoii*) CIT ADC-79.

ADC PEI JDKH ) B
BanaxoBckas 0,02-0,04 | 0,02-0,04 0,1-0,2
Kannauuckas 0,15-0,25 | 0,01 -0,02 0,2-0,5
Konbsckag 0,1-0,2 ~0,01 0,1-0,3
HoBoBoponexckas 0,2-0,4 0,2-0,3 ~0,3
benospckas 0,02 — -
bunuouHckas 1,0-5,0 - -
Kypckas ~2,0 1,5-2,0 ~1,5
Jlenunrpaackas 1,5-2,0 0,5-2,0 ~3,0
CMoneHckas ~3.0 0,5-1,0 ~3,0

*) IIpuBeneHH! yCPEXHEHHEIE 33 HECKOJIBKO MOCIEAHUX JIET JaHHbIE.
**) PBI' - pannoakTUBHBIE GJIarOpOJHEIC I'a3kl.
**%) JIDKH - monroxuBynIye pagioHyKIIH b

Tabnuna 2. IlpenensHo nomycTrMas MOIHOCTS BeIOpoca Kypce-
kot ADC (o CIT ADC-79, pe3ynsTarhl pacyeTa 110 peajbHOMY

HYKJIMIHOMY COCTaBY).
Paguonyxmun| I1JIB Panuonyxnun I1/1B
PBT, Bx/cyt | 4,1x10" | HM3oTons mona, bx/mec
B TOM YHCJIC: 1311 0,12x10ll
YAr 0,25x10" 1331 0,55x10"!
SSmgr 0,2x10" JDKH, Bx/mec
¥Kr 0,2x10" SIcr 0,1x10"2
8Ky 0,2x10" 54Mn 0,4x10'°
$3xe 0,8x10" FFe 0,15x10'"
135my e 0,5x10" 0Co 0,65x10'°
35xe 0,6x10" 0gr 0,45x10'°
B8xe 0,1x10" B4cs 0,4x10'°
137cs 0,85x10"°
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BeTcTBHH Cc TpeboBaHusIMH HOBRIX CII AC-03 u ne Gyner. Ilo-
atoMy C33 ADC MOXHO OrpaHHYHMBaTh TEPPHTOpHUEH NMpOMII-
nomanku AJC. Ilockonbky 0OHapYKUTH " CTaHIIMOHHBIE" PaIHO-
HYKJIHABI Jajiee 4eM Ha paccTosHuu 2-3 kM oT ADC He ymaercs,
30Ha HabmoneHusa Bokpyr ADC (ycTaHaBIHBaeTCs TaK XKe B CO-
orBeTcTBHH € TpeboBanuamu CIT ADC) moxer umeTs paguyc (¢
3amacoMm) He 6oinee 5 kM, HO HUKaK He 30 KM, KaK 3TO IPHHATO B
HaCTOsIIIee BpeMsI.

Panuonyknuapi-a3po3onu B Bei6pocax ADC UMer0T CyOMHK-
POHHBIE pa3Mephi U IOCTYNAOT Ha NIOYBY, paCTUTENBHOCTB, APY-
rue Ha3zeMHbIe OOBEKTHI BCIEACTBHE MMITAKLIMOHHOTO OCa)ie-
Hus. Hanbonplee Hx KOJIHYECTBO, ECTECTBEHHO, OCAXKAAETCA Ha
JMHMCTOBOM NMOBEPXHOCTH, T.€. B KpPOHAaxX JepeBbeB. Benencreue
MIPOIIECCOB CAMOOYHIIEHUS KPOH paJHOHYKJIHBI IEPEHOCATCA
Ha MOJCTHIAIONIYIO MOBEPXHOCTh U JIEMO3UTAPHEM AJIA HHUX B
Ha3eMHBIX 3KOCHCTEMAX CIYXXMT BEPXHHUH CI0U NOYBHI TOJIIM-
HOH 10 ~5 cM, B KOTOpoM cobupaercs A0 95-98% akTHBHOCTH,
[17, 18] [B necy - cnoii 1eCHON NOACTUIIKH, Ha ITAIIHE TaXOTHBIH
CJIOH |, paqHOHYKIHM B! YAEPKHUBAIOTCS 3TUM CII0EM BEChMa H BECh-
Ma IIPO4HO; YCTaHOBNIEHO, HallpUMep, 4To uepe3 ~ 10 ner nocne
BHINAJICHUN Ha MOBEPXHOCTH MOYBEHHOTIO cliogd Ha rybuny 0,5-
0,75 M nponukaer ne 6onee 0,1% BrmaBIIeil HA TOBEPXHOCTH
TI0YBbI aKTUBHOCTH. [ OpH30HTaILHOTO NTEpeH0Ca PANUOHYKIHIOB,
Kak C XXHJKHUM, TaK H CyXHM CTOKOM U HAKOIUIEHHA MX B IOHMKE-
HHSX MECTHOCTH, a TaK ke Ha TeOXUMHYECKIX Oaphepax, B aKBajlb-
HBIX U CyTIepaKBaJIbHBIX JIaH 11adTax, HE YCTaHOBIEHO.

AHanornyHas CHTyanus HMeeT MeCTO C paJHallHOHHBIM BO3-
JieiiCTBHEM Ha BOZIO- H BOJOEMOIIONb30BaTENeH pafuOHYKIHIOB,
noctynuBmux ¢ ADC B BonoeM-oxnaauTens: [19,20] akTUBHOCTS,
cOpacsiBaeMas ¢ xuaxumu crokamMu ADC MHOTO (Ha HECKOJIBKO
MIOPSIIKOB) MEHBIIIE NOITyCTHMOH (pHC. 4), T.€. OIyCTHMOr0 cOpo-
ca (JIC) 3nauenmne xoroporo mo CII ADC nomkHH ycTaHaBIU-
BaThCS C YYETOM 0COOEHHOCTEH BOI0EMA, €70 IKOCHCTEMEL. Benen-
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CTBHE TOT'O, YTO peaibHO cOpachiBaeMasi aKTHBHOCTh Masla, a TaK-
xe 6rmaronaps 3¢ PEeKTHBHO TEKYIMM MPOLIECCaM CaMOOYHILIEHHS
BOJIbI BOJJOEMAa-0XJIaANTENS, 00OBEMHas aKTUBHOCTD "'CTaHIIHOH-
HBIX" PaZMOHYKIM/IOB B Boje He npesbimaer - (107°-107) Bx/x,
NpHYEM IO BCEH aKBaTOPHH BOJIOEMA-OXJIAZIUTENS M HE MEHSET-
cs co BpemeHeM pabotel ADC (puc. 5). Onpenensercs akTHUB-
HOCTB B Bofie ' Cs, IpHUeM "CyMMAapHBIM", T.¢. TI0GaIbHEIM, "co6-
CTBEHHBIM" H 4epHOOBUILCKUM (Ha HekoTophix ADC). Tot daxr,
YTO aKTHBHOCTH B BOJIE CO BpEMEHEM HE MEHSETCS, TOBOPUT O
TOM, YTO OmNpefenseTcs oHa (aKTHBHOCTD) INOOANbHBIM U Yep-
HOGBUIBCKHM 137Cs, BKJIaz coberBenHoro 'Cs HEBETHK, (eCIn
BoOGIIE cneayeT 06 3roM ropoputs). Kpome *’Cs B Boze Bozo-
eMa-OXJIaJIHTeNs MOXHO 06Hapyx HuTh - 'Cs, “Co, **Mn npasna
TOJIBKO BONM3H MecTa cOpoca oxyaxkaalooniei uin qebanaHcHOM
BOIbI, T.€. TaM, r7e enle "He cpaboran” addekr pazbasnenus copo-
ca BoZI0# BoJioeMa U He MPOABUIICA 3¢ GEKT CAMOOUHIIIEHHUS BOJIBI.

IIponeccel caMOO4YHILIEHHS BOABI BOAOEMOB-OXJIaqUuTeENEH
[20] npuBOAAT K TOMY, YTO PaHOHYKIIHABI COCPENOTAYUBAIOTCS
B IOHHBIX OTJIOKEHUAX BoloeMa-oxJiaautens (95-98% cymmap-
HOM aKTHBHOCTH B 3KOCHCTEME BOJI0OEMA) H 3aXOPaHUBAIOTCSA TaM
npakTHYeckd HaBeuyHo. OqHako nocTynaionias B JOHHBIE OTIIO-
XEHHA aKTUBHOCThH H3-32 MaJIOCTH PaJiMHOAKTUBHBEIX COPOCOB C
AJSC B Bof0eM Aaxke npHu paboTe HeCKONIBKUX MokoneHuit ADC
He NpeBpaniaer ux B To, yto no Hopmam papuannonnoi 6e3o-
IIaCHOCTH Ha3bIBAIOT PaJHOaKTHBHBIMH 0TX04aMH. D¢ deKxTa yBe-
JIMYEHHSA MaCCOBOM aKTUBHOCTH JOHHBIX OTJIOKEHHH BOAOEMOB-
oxnaaurened ADC, paboraronmx yxe 20 u 6onee net (B cpen-
Heil EBponeiickoit Poccun), ”HCTpyMeHTalnbHBIMU METONAMH He
BBIABIICHO, @ OLICHEHHBIH 0OIIMii 3amac "CTaHIMOHHBIX" paguo-
HYKJIH/IOB K KOHIy IPOEKTHOro cpoka pabotbr ADC He npeBsI-
cut (5 - 10)x10" Bx. Paguanuonnas 06CTaAHOBKA M pacTipe/ene-
HHME PaJHOHYKIIMIOB [0 KOMIIOHEHTaM 3KOocHcTeMbI (Tabn. 3) B
BojoeMmax-oxjaaurensix ADC, paboraronux B O1H3KUX KIHMa-
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Tabnuna 3. OnieHeHHOE OTHOCHUTENBHOE pacNpesieieHHe panuo-
HYKJIHJIOB B KOMIIOHEHTAaX 3KOCHCTEM BOJOEMOB-OXJIagUTECH

AD2C, %.
KomnoneHt Bics 4Cs Co >*Mn
3KOCHCTEMBI
Bona 2-5 2-5 (02-04]| 02-04
B3pecn 0,25 0,25 ~1 ~1
I'unpo6uoHTHI,
B TOM YHCJIE:
MOJLUIIOCKH 0,05-210,05-2 ~0,01 ~ 0,01
HHTYATEHIC <0,005 | <0,0005 [ <0,001 <0,001
BOJIOPOCIIH
PHIOHI ~10* | ~10* | 2x10* | 5x107
MaKpO(HTHI ~0,01 | ~0,01 mo |(5-10)x10?
~5x107
JloHHEIE 95-98 [ 95-98 | ~98.,5 ~98.5
OTJIOXCHHSA

THYECKUX YCIIOBUSX, HaIpuMep, B cpeaned Esponelickoit Poc-
cuM, npakTHdeckn onuHakoBa. JInsa rakux ADQC JC Taxke nmpu-
MEpPHO OZIMHAKOB. YCTaHOBUTH 3aBHcHUMOCTH JIC oT ocobenHoc-
Tel SKOCHCTEMBI BOOEMA-OXJIANUTENS B IEPBYIO O4Yependb OT
napaMeTpoB THIPOXHUMHYECKOTO pPeXXUMa BOJOeMa, CTPYKTYpPHI
cocTaBa FHAPOLEHO3a U IIPOCTO THAPOJIOTHYECKHUX IapaMeT-
POB BOJOEMA HE YAeTCs: MapaMeTphl, KOHTPOIUPYIOIIHUE IIPO-
[ECC MEPEHOCA M HAKOIUIEHUS PaJHOHYKIHAOB B KOMIIOHEHTAX
SKOCHCTEMBI BOJOEMAa-0XJIAUTENIA U3-32 MAJIOCTH aKTHBHOCTH,
ONpeneNAoTcs ¢ OONBIIONH MOrpemHOCThI0. T.K. peansHo copa-
ChIBaeMasi akTUBHOCTH Olarofapsi yCHJIHMEM COOTBETCTBYIOIIUX
ciyx6 ADC muoro mensire JIC, 3nauenus J1C uenecoobpa3no
YCTaHABJIMBATG "0T JOCTUTHYTOr0" U OMHAKOBBIM 11 Bcex ADC,
paboTaloImuX B cpenHeii eBponeiickoii Poccuu: (0,5-1)x10° B/
roa. ITpu crons Manom JIC u OnaronmpusATHON paanauyOHHOR
00CTaHOBKe B BolloeMe HET HaOOHOCTH yCTaHaBIMBaTh 3Ha4e-
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HHMA KOHTPOJNBHOTO U pabouero copoca paquoOHYKIHIOB B BOZIO-
eM, Kak 3toro Tpedyiot CI1 AC.

Maiibie painOaKTHBHBIE NOCTYTIIICHUS IPENONPEACTAIOT Ma-
Ible AO30BBIE HArpy3KH Ha MHJIHBUAOB U3 HACENEHHS 3a CUET
moObIX BHJIOB BOJOEMO- H BoHomnons30Banus [21,22]. Ouu co-
cTaBnAI0T, 3B/TON; MOTpebNenue Bombl - okono 5x10° (Ho Bomy
00BIYHO He noTpebisioT), noTpebinenue pridu (100 kr/ron) -
~5%10°, xynanue - ~7x10°, noBns pri6s! - ~5x10°, T.e. IIPH BCEX
BHJIaX BOJIOEMOMONBL30BaHMA (110 MakcuMyMy) - He Gonee 107
3B/roz, peanbHO, KOHEYHO, MEHBIIIE NIPH AOMYCTUMOM s Neii-
ctytomeit ADC 5x107°3p/ron. PannanioHHbIe BO3ACHCTBAS Ha
HHIMBHIOB U3 HACEJIEHHS CO CTOPOHEI BOJI0OEMa-OXJIaTUTEN, HE
OTPaHUYHMBAIOT €r0 HCIOIb30BAHHE B JIOOBIX XO3AMCTBEHHBIX
LEJAX U U1 peKpPeallii U OLICHUBAIOTCS KaK "J{BaX/Ibl HE3HAYH-
Mble", T.€. HIKAKOH pajuallMOHHOH OMacHOCTH I HAaCeJICHHS
panHoOHYKIHASI, ocTynaroomme ¢ ADC B BOIOEM-0XJIaJUTEND,
HE TIPEICTAaBIISAIOT.

Pagnanyuonnsie 3¢ ¢dekTh B HaMeHee YCTONYHBBIX OHOreo-
LIeHO32aX (XBOHHBIE Jieca) MPOSBIIAIOTCA IIPH NOITIONICHHOM 103e
B CHHY3HH KpOH B3pOCIHX AepeBbeB He MeHee 20-30 I'p [23].
IIpu HOopManpHOH pabote ADC nornomeHHas 103a B CHHY3HH, a
3HAYHT ¥ B PENPOAYKTHBHBIX OpraHax AepeBbes, B 10° - 107 pa3
MeHbHIe (puc. 6). EcrecTBeHHO, YTO Takas NOIVIOIIEHHAs [03a
BHI3BATh pagHalMOHHbIE 3P deKThl, faxke B XBOHHBIX Jecax, He
MOJET.

Onpenensercs paauanoHHas Harpy3Ka Ha 3JIEMEHTHI NIPH-
poaHOro GHOTreoNeH03a, TaK JKe KaK U Ha JIUI] U3 HaceleHUs, U3-
nydyeHueM (akena BbIOpoca, HO BKJIaJ U3/Iy4EHUS paAUOHYKIIH-
nos rpynmns! JDKH Gonbmre (3a cyet yuactus B o6nyyenuu 3-ua-
ctun). OH coctaBnsaet no 20-30% npotus He Gonee 10% npu
obnyyenun monei. IToHITHO, YTO paboTa B pErMOHE HECKONIb-
kux nokonenuit ADC He NpHBENET K paJHalHOHHO-ONACHBIM
JUISL PEBOCTOSL NOCTIEACTBHAM. JIpyrue coCTaBISIONIHE 3KOCUC-
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TeM, (IIOOPOCT, MOUIECOK, KYCTAPHHUKH H Ip.), B KOTOPHIX BHA
30U (HUKATOpP XBOWHBIE JPEBECHBIE IOPOBI, 2 TAKXKE €CTECTBEH-
HBIE M HCKYCCTBEHHBIE 3KOCHUCTEMBI, 00pa30BaHHBIE MEJIKO- HIIH
IIMPOKOIMCTBEHHBIMH IPEBECHBIMH IIOPOAAMH, JIyTOBBIE 3KOCH-
CTEMBI, 3KOCHCTEMBI 60110T 6oslee paJHallHOHHO YCTOHYHBEL, TaK
YTO NPH PEAIbHO peaIi3yeMbIX PaAHallHOHHBIX HAarpy3Kax, KaK
Y B XBOHHBIX JiecaX, HUKaKHX paAHalMOHHEBIX 3G (EKTOB B HUX
OBITh HE MOXET. DTO 3HAYHUT, YTO Ha3eMHbIE IKOCHCTEMBI abCo-
JIOTHO 3aIMIIEHBI OT palHalMOHHBEIX Bo3aeucTBuit ADC. 3a-
IIMIIEHB] OT paJMalliOHHBIX BO3ACHCTBHH Takxke abCONMIOTHO U
9KOCHUCTEMBI BOAHBIX 00bEKTOB pernona ADC, B TOM YHCIIE, KO-
CHCTEMaA BoloeMa-oXJIaguTens (KpUTHYeCKas BOGHAsH SKOCHCTe-
Ma): OLICHEHHBIC 3HAYECHHs NOMIOMEHHON 03Bl OpraHU3MaMH
pa3HBIX Ipynn THAPOOHOHTOB IKOCHCTEMBI BOJOEMa-OXJaaH-
Tens (B cpelHEM B BOJOEMe-OXJIafuTene cpenHeil Espomnetic-
koii Poccun) coctaBnsioT: HUTO-, 300MIaHKTOH H MaKpOHTHI
o ~ 1,5:107, OpraHu3MsbI 6eHroca - 10 8107, a pHIOHI - 0O 5107
I'p/rox. DTH 3Ha4eHus, kak MUEEMYM B 10° pa3 MeHee panuay-
OHHO-omacHbIX [20, 24].

IIpu pabote ADC B ee TEXHONOrHYECKUX KOHTYpax U CHCTe-
max o6pasytorcsa T u '*C. Yactnuno u T 1 '*C moctynaror c ADC
B OKpYyXalomyio cpeny, T B OCHOBHOM C XXHAKHMH CTOKaMH
(~80%). IlocTynneHus TPUTUA B BOLOEMBI (HalIpUMeEp, B BOAO-
€M-OXJIAJIUTENIh) TAKOBBI, YTO €r0 KOHIIEHTpalusA B BOJE BOLO-
€Ma NPaKTHYECKH (B Mpeaenax NOrpeliHOCTH ONpeeeHus) He
MEHSETCA WIH MEHSETCs OueHb Majio (He GoJee ueM BABOE, Ha-
nmpuMep, B BogoeMe-oxiaautene benospckoit A9C) mo cpaBHe-
HHIO C KOHIIEHTPaLueH, 00yclI0BIeHHOM IMo6anbHEIM 3arps3He-
HueM 6uocdepst. Hakonnenus T B 3kocucTeMe He IPOUCXOOMUT.
JtoMy cocoOCTBYET MPOTOYHOCTh BOAOEMOB-OXJIAAUTEICH, B
pe3ynsTare KOTOpoii Boa BonoemMa 0OHOBIIAETCS B CPETHEM OfIMH
pa3 B rofi. PanuaryonHoi onacHOCTH "cTaHIMoHHbIN" T 1711 Bo#o
- ¥ BOJIOEMOIIONB30BaTeNel ¥ rUIpOOHOHTOB HE NPEACTABISET
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[25-27]: oueneHHas 1030Bast Harpy3ka Ha HHAMBUJA U3 Hacee-
Hua pernona ADC 3a cyer "CTaHIIMOHHOTO" TPUTHS He Oonee
Heckonbkux equunn 10° 38/rox. IToHsATHO, YTO HUKAKOIO KOHT-
poJid 3a noctyreHHeM T B okpykarouryio cpeny ¢ A9C, ero ak-
THBHOCTBIO B 00bEKTaxX OKpyXKaroliei cpeibl, paBHO Kak U orpa-
Huuenns nocrymnenns T 3a npeaenst ADC He Tpebyercs. 'C
nocrynaeT ¢ ASC B 0CHOBHOM B aTMOC(Gepy H B TaKUX KOIIHYE-
CTBaX, KOTOPHIE ONIaCHOCTH IS HACENEHH U HA3€MHBIX DKOCHC-
TeM He npexacrapioT. [Ipenioxenue B [28] oprann3oBars mo-
CTOSHHBIH KOHTPOTB 3a mocTymieHneM ' 'C ¢ ADC B atMochepy
€/1Ba M ONpaBJIaHO: 110 JAHHBIM 3TOi e paboThl pagHanuoH-
HBI€ HArpy3KH "CTaRIUOHHOT0" 'C NpeHe6peskKHMBL.

Taxum 06pa3zoM, MOXKHO 3aKJIIOYUTh: IIPH HOPManbHOM pabo-

1e ADC paanoakTUBHBIE MocTymieHus ¢ ADC B OKPYXAIIIYIO
cpely MaJibl H paauaIoHHele Bo3neicTBusa ADC Ha HaceleHHe
U IPHPONHBIE KOMIIJIEKCh] HE3HAYMMBL: HaceJIeHUE H IIPUPOIHbIE

00bekThI B pernone ADC aGCoNIOTHO 3alIUIIEHB] OT PaaHAlH-
OHHBIX BO3NICHCTBHI; MO pa3MepaM CaHHTAPHO-3AIUTHYIO 30HY

A3C MOXHO OrpaHHYHUTH €€ NMPOMILIOIAAKOH, a TaK Ha3bIBae-
MYI0, 30HY HaOlrofieHHs - TeppuTOpuel paauycom He Gonee 5
KM. MOXHO CYHMTaTh, YTO HACTAJIO BPEMS PacCMOTPETH LIENIECO-
0o0pa3HOCTh CYIIECTBOBaHHA CIy>k0 BHENTHEH NO3UMETPHH Ha
A3DC B HX CErofHAIIHEM CTAaTyCe: BIIOJHE JOCTaTOYHO KOHTPO-
JMPOBaTh paAHOAKTUBHBIE NOCTyIUIEHH ¢ ADC B OKpY>KaoUIyIO
-cpeny. Ecnu oHM He IpeBHIMIalOT JOMYCTHMBIX, PalHallHOHHOE
Onarononyyne B OKpy>Karolleit cpeie rapaHTHPOBaHO.

BriBogbl 0 HE 3HAYUMOCTH PaJMAIlHOHHBIX BO3AEHCTBHI
HopMainbHO paboTaromeii ADC 1 HaceneHHs U IPHPOIHBIX
0o0npexToB pernoHa ADC, ux abCOMIOTHON 3alUIIEHHOCTH OT
paZMalHOHHBIX BO3AeHCTBUI co cTopoHEl ADC BriepBbie ObLIH
cnenanbl B 1989 r Ha 1-oM Beecoro3roM paaino6HONOrHYecKOM
cbe3ze [29] 1 HECKOJIBKO N03XKe JOTONHHUTENBHO apryMEeHTHPO-
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BaHkI B [12]. B 2000 r. k TakoMy e BBIBOLY PHNLIN YYACTHUKH
CuMno3nyma DKONOrHYECKOTO IBHKEHHS KOHKPETHBIX aen [30].
O4eBHAHO, YTO MPOEKTHPYEMBIE H COOPYXKAaeMBbI€ B HACTO-
niee BpeMs 3uepro6moku AIC no paauallHOHHBIM BO3IECHCTBH-
AM He OyyT ycTynaTh AeHCTBYIOIHM - HAacETICHHE U TIPHPOIHOE
okpy>keHue Oynynmx ASC Tak xke 6yayT aGCOMOTHO 3aIHILEHBI
OT paAHallMOHHBIX BO3JCHCTBHUH
Crnenyer 3aK/II049HTh, YTO paHallMOHHBIE BO3AEHCTBHS HOP-
ManbHO paboraronieit ADC He U3MEHSIOT COCTOSHUSA OKpYXKalo-
eH NPUPORHOH Cpeibl, HE YXYALIAOT Ka4eCTBA YCIOBHM XH3HH
HaceneHus B pernoHe ADC: Ka4eCTBO YCIIOBHM dKU3HU COOTBET-
CTBYIOT TpeOOBaHHSAM CaHUTAPHO-THTHEHHYECKHX HOPMAaTHBOB
H nno3ToMy ADC npy HOpMaIbHOH paboTe Mo paaHallUOHHOMY
dakTopy OLIeHUBAIOTCSA KaK 3Konoruyecku 6esonacHsie [29].
B [10, 12] otme4anocs, uTo npu aBapuu Ha ADC OCHOBHBIM
AKTOPOM BO3ACHCTBHUS HA CPENY JKU3HHU JIO/CH, HAa IPUPOJHbIE
KOMIUIEKCBI MOXET CTaTh paJHallMOHHLIH. EcTecTBEHHO, 4TO
aTOMHasi SHEPreTHKa NMeeT NPaBO Ha CyIECTBOBaHUE TOJIBLKO B
TOM CITy4a€e, €CJIM paguaiOHHbIE TIOCNECTBUA aBapHil IpHeM-
JIEMBI A7 Y€NOBEYECTBA, €CIIH TO, YTO pou3omo B 1986 . Ha
Yepnobrubekoit ADC unu no storo Ha ADC Tpu-Main-Au-
nenp B CIIIA uckimodeHo, Aake HECMOTpPS Ha TO, YTO MOCHEN-
cTBUA aBapnH Ha YepHOOBUIBECKOH ADC B CBOE BpeMs OBLIH CHIIb-
HO npeyBenuueHs! [31, 32]. Ilockonsky 6e3 aTOMHOM 3HEPreTH-
KM He MBICIIHMO NPOLIBETaHHE YesioBeueckoro obmecTtsa B XXI
BeKe (Hemb34 )ke MpOoJ0JDKATh XKeub ras B Tonkax TOC!), pemre-
HHE BONPOCOB IOBBIILIEHHUS TEXHHYECKOHN 6ezomacHocTH ASC,
HCKITIOYEHHUS] BO3MOXHOCTH WIHM CHIKEHUS BEPOSTHOCTH aBa-
pHii, CMAMYE€HUS UX paJHallMOHHBIX MOCIEACTBHH CTaNo LEHT-
panbHO# 3ana4eil paboTHHKOB aTOMHOH 3HepreTUkH. beuta pea-
JIM30BaHa CNeHHalbHas HaydHO-TexHuueckas [IporpaMMma noBbI-
menus 6e3onacsoctu ADC. AHann3 6€30MacHOCTH IEHCTBYIO-
nMx nocne peanusanuu 3toit Ilporpammer ADC ¢ PBMK-1000
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1 BBOP-1000 noka3ain, yTo ypoBeHb UX 06€30MaCHOCTH MOXHO
OLIEHUTH KakK AJi1 o0niecTBa MPUEMIIEMBIN U IPOJOIDKUTE UX JK-
crryaTtanuio. IIpuemnemsiit 1yt obniecTBa ypoBeHbs 6€30MacHO-
ctu aeiictByromux ADC o3Ha4aeT, 4YTO paAHallMOHHbIE IOCTIEN-
CTBHMs HapylIEHUs HOPMAalbHOTO PEXHMa 3KCIUTyaTallUH 3THX
AQJQC obmecTBo cuntaer npueMieMsiMi B ADC 1o paguanuoH-
HOMY $aKTOpy OLICHHBAIOTCS KaK SKOJIOTHYECKHU Oe30nacHEIE.
Cnenarp neiicrByronue HbiHe ADC enie Oonee HaaeKHBIMA
U 6e3onacHbIMH, YeM celdac, BO3MOXHOCTH HET: OHU OB HC-
yepnaHbi, YTOObI JOBECTH HX YPOBEHb O€30MaCHOCTH 10 IPHEM-
nemoro. IToatomy nocnenyromue IlporpamMmmMel ipegycMaTpuBa-
74 co3faHue npoekToB ADC HOBOro NOKOeHUs ¢ Honee BbICO-
KHUM ypoBHeM Ge3zonacHocTH. [Ipu pa3zpaboTke mpoeKkTOB HOBBIX
A3C ucxonaT u3 TOro, YTO NOHATHE MOBBHINIEHHOH Oe30macHOC-
1 ADC mpeanonaraeT HaIMIUue CHCTEM ITyOOKOIIENOHHPOBAH-
HOI KaK B OTHOILIEHHH BHIXOJ]a PafH0aKTUBHBIX BEIUECTB 3a IIpe-
Jaensl ADC, Tak M B OTHONIEHUU NPENOTBPAIICHUS aBapHH, 3a-
ILIUTHI, UCIIOJIF30BaHHE BHYTPEHHEH CaMO3alIMIIEHHOCTH peak-
TOPHOHN YCTaHOBKH, a TAK)XE€ COBPEMEHHBIX CHCTEM AHATrHOCTH-
KU ¥ KOHTPOJIS cOCcTOsHHUs 06opynoBanus ADC, aBTOMaTHU3HPO-
BaHHBIX cucTeM ynpaieHus ADC, ynipaBneHus pa3BUTHEM aBa-
PHH M KOHTPOJIS paJHalMOHHOH oOGcTaHOBKH. IMEHHO 3TO M
peanu3yioT B HOBbIX npoekTax ADC. JJocTurHyTO Ccrnenyrouiee.
ITpu makcumansHOM npoekTHOH aBapun Ha ADC ¢ BBOP-1000
panualnMoHHEIE HAarpy3KH Ha MHAMBHUJOB U3 HAaCENEHHs Ha pac-
crostHuM ~ 0,5 kM ot ADC MoryT coctaButh (1,5-2,5)% ot nomy-
CTHMBIX, PaJIHalIMOHHEIE K€ MOCIEACTBUA Haubonee THKENoH
3alpOEKTHOM aBapHM TAaKOBHI, YTO 30HA IUIAHUPOBAHUS 3aLHUT-
HBIX MepoTpHUATHH Oyner umeTh panuyc (1,5-2) kM Bcero: pac-
YeTHBIH aBapuHHBII BBIOpOC IIpH Takoil aBapuH (BEPOSATHOCTH
ee 107 ner") 'In "'Cs B 2-3 pa3a MeHbIIIEe NPeAeNbHOrO aBa-
puiiHoro Beibpoca no OIIB-88/97. OueBuaHO, YTO NPH HOPMaIIb-
HOM 3KCIUTyaTanuy And Takux ADC caHHTapHO-3al[UTHasA 30Ha
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(xax M 11 HBIHE ACHCTBYIOINX ) HE HYXKHa, 9BaKyHpPOBaTh Hace-
JICHHE TIPH aBapHU He NOTpedyeTcs, 3aNMTHBIE MEPOTIPUATHS MPH
Haubonee THKENOH 3aNPOEKTHOH aBapHH HaO IIaHUPOBATh Ha
TEPPUTOPHIO, Ha KOTOpoil B Poccuu OOBIYHO HHKTO HE XKHBET.

3TO 3HAYHMT, YTO XOTS IPH ABAPDHH OCHOBHBIM (aKTOpOM BO3-
NCHCTBUA Ha OKPYXKAIONIYIO IPHPOAHYIO Cpelly W HAacEelieHHE U
ABNAETCS HaNHOHHEIA (GakTop, "cuia" ero BO3/EHCTBHI HE
[IPEBBINIAET NONYCTUMOM, T.€. IpU aBapuax Ha ADC HOBOIrQ Mo-

KOJICHHA HACCNCHUE U IIPHUPOAHBIC 0OBEKTHI OT PaANAITHOHHOTI'O
BO3J/ICHCTBHA 3aIlLIMIIICHBI. MoHO I OBOPHUTE, YTO NNOCTABJICHHAA

3azaya no ypoBHI0 6e3onacHocT ADC BHINONHEHA U peanu3a-
s "CrpaTternu pa3BUTHA aTOMHOM 3HepreTku Poccuu B nep-
Boit mosioBuHe XXI Beka" obecneuyena npoexramu ADC cooT-
BETCTBYIONIETO COBPEMEHHBIM TpeOOBaHUsIM ypOBHs Oe30macHO-
cti. Takue ADC (no paguanuoHHOMY GaKTOpy) MOXKHO NPH3HATH
9KOJIOrHYecKH Oe30MacHBIMHU: paJHalOHHbIE NOCNEACTBUS A
HaCeJIeHHs COOTBETCTBYIOT TpeOOBaHHSAM CaHHUTapHBIX HOpMa-
THBOB, U3MEHEHHUA COCTOSHHSA NIPHPOJHOTO OKPY)KEHHS HE BHI-
3bIBAIOT. Tak OOCTOAT AeNa C paJHallHOHHBIM PaKTOPOM BO3JEH-
ctBU ADC Ha OKpYXarolLyIo PUPOIHYIO Cpelly, Ka4yeCTBO yC-
TIOBHIA J)KM3HH HaceJIeHHs: BeImoyiHeHue TpeGoBanuit CII ADC-
79 obecneunBaet 3konoruyeckyio 6eszonacaocts ASC no pagu-
auuoHHOMy (axropy. IlocnenHss BepcHs CaHUTapHBIX [TPaBHI
CII AC-03 npuHIIMNIHAIFHO HUYETO HE MeHseT. M3MeHenne
JI030BOi KBOTHI Mpejienia A03bI HHKaKOH HEeOoOXOIMMOCTHIO He
BBI3BaHO, a n.11. 5.7-5.21 CIT AC-03 Huyero, xpoMe He HYKHOH
paboThi cny>k6aM paaAualliOHHOIO KOHTPOJIA, HE JAIOT U HE HYX-
Hel. ITo-BHAMMOMY, HYXXHO CriokoiiHO BepHYyThca K CIT ADC-79,
COKPATHB U YIIPOCTUB HEKOTOPHIE UX TpeGoBaHus, CPOpPMyIHpPO-
BaHHBIE B PYTHX pa3zenax.

XHUMHYECKOE BO3IECHCTBHE HA OKPYKAOLLYIO NPUPOIHYIO Cpe-
ny (YCIOBHs XH3HH HACENeHUs, HPUPOAHBIE OOBEKTHI) CBI3aHO
C nocTyIIeHteM 3a npezensl ADC pa3nudHBIX XMMUYECKHX Be-
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IIECTB M3 OCHOBHBIX TEXHOIOTHYECKUX KOHTYPOB (I10-BHIHMO-
My, 3TO0 ITIaBHBIM 00pa30oM, TsKeNbie MeTauibl- TM), a Takoke U3
Pa3NHYHBIX BCIIOMOIaTeNbHBIX KOHTYPOB H MIOMEIEHUH - cpen-
CTBa BOJONOATOTOBKH, MOIOIIIAE CPEJICTBA, CPECTBA [I€3aKTH-
Ballii U XUMHYECKo# 06paboTKU TeXHONIOorn4eckoro obopyno-
BaHHSA U MaTepHalOB, HeTENMPOAYKTH H BO3MOXHO JPYTHE Be-
IIECTBA.

K coxanenuro, ananu3y ADC kak HCTOUYHUKA NMOCTYIUIEHHS
B OKPYKAIONIYIO CPEly XUMHYECKHX BEIIECTB U aHAJIN3Y BO3ACH-
CTBHS 3THX BENIECTB Ha OOBEKTHI IPUPOBI, YCIIOBHS KU3HHU Ha-
CEJICHHs JIO HaCTOAIIETO BPEMEHH HE YIEJSUIH JO0JDKHOTO BHH-
Manus. CYuTaNny, 94T0 MaBHEIM (akTopoM BosaercTBus ADC Ha
NPUPOAHYIO Cpedy ABIIETCS paJHallMOHHBIH. X HMHUYECKHH, 0de-
BHIHO, CIEAYIONMI Noclie paaHalMoOHHOIO H, IOCKONIBKY NOC-
neaHuit "3ajaBneH”, BaXKHO 3HATh OMACHOCTh cieayromero. B
NOCJIEAHHUE TOMBI BHIIIOTHEHO HECKOJIBKO HCCIIENOBAaHUN XUMH-
yeckoro ¢axropa Bozaelcreuii. TM onpenensnu B BeIOpocax
Kypckoit 1 Kanuaunckoit ASC, B npUpOoIHBIX 00BEKTaX perHo-
HoB Kanunuuckol, Kypckoit, Konbckoit n bunubunckoit A9C
[33-35]. OTn u3MepeHUs He OBLIH CHCTEMHBIMH U TIOTOMY IOJ-
HBIH nnepedeHs TM B BEIOpocax U OKpy»Kalomiei cpesie He ycTa-
HOBJIEH. Pa3HEIMU Hcce[oBaTeNsIMU ONpeAeNieHO IPUCYTCTBHE
B BEIOpocax Co, Hg, Ni, Pb, Zn, Fe, Cd u HexoTOopBIX IpyTHX 311€e-
MeHTOB. [lonyudeHo, uro AJC (B pacuere Ha 1 I'BT an. momis.)
BBIOpACBIBAIOT 3a rofl pabOThI 10 HECKONBKUX IECATKOB KHJIOIpaM-
MOB Pb, Zn, Heckonbko 6omnbiie Cu U MEHbIIIE OCTalbHBIX ONpe-
JeNeHHBIX 31eMeHToB. Beibpoc TM B atMocdepy (Ha paccTos-
HuH 2-3 kM oT ADC) co3naeT B IPU3EMHOM CIIO€ BO3AYyXa KOH-
nentpauuu TM ot 107 o 10 Mxr/m’, 3ametHo Menbume TTK
JUISL JIUI] U3 HACEJICHHUS.

B noysax B okpecTHOCTIX bunubunckoi ADC ycTaHOBIEHO
HaJIHYMe MHOTHX TsDKeNbIX MeTaoB [33]. Oto Fe, Mn, Zn, Cu,
Pb u np. Haiineno, 4To B mo4Bax pernoHa HabnoaaeTc