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TipHJIO)Kemi:e 

OT3blB 000 «XOJI,LJ;HHr AKBA » 

ua npoeKT lIJMeueuun .M! 2 

TP EA3C 044/2017 «O 6eJonacuocTu ynaKoBauuoit nuTbeBoit BOAhl, BKJuoqasi npupoAnym MuuepaJJhttym BOAY» 

NQn/n CTpyKT)'pHbIH CTpyKT)'pHblH ITpeJJ.naraeMall peJJ.aKIJ,Hll npoeKTa ITo3111.J,11ll/npe.a.no)KeH11ll O6ocH0Batt11e 

3neMeHT 3neMeHT TP EA3C I13Mettett11ti NQ 2 B TP EA3C 044/20 17 
J13MeHett11ll NQ 044/2017 

2 TP EA3C 

044/2017 

- - Afoau 5 rryHKTa 7 OrrpeJJ.eJieHHe «Kyrra)KHpoBaHHOM IlpocuM BHCCTH PerHOH KaBKa3CKHX 

pa3,n;ena II IIHTbeBOM B0J].bI» JJ.0II0JIHHTb YTOqHCHHC B M11HeparrbHbIX BoJJ. o6rra,n;aeT 

rrpe,n;rrmKeHHeM: «Aonyc1.:aeTC.H o6man onpe)J.CJICHHC ll!Hp0KHM accopTHMeHT0M 

MHHepaJIHJaQHH 6oJiee 2 r/)J.M3 npH Kyna,1rnp0Banuou MHHeparrbHblX BO)]. C pa3JIHqHOM 

ycJIOBHH npOBC)J,CHHH KOMIIJICKCa IlHThCBOH B0)1,hl MHHeparrH3au11ei1. OrpaH11qeHHe 

MC)J.HK0-6HOJIOrHqecKHX MHHeparrH3aUHH .no 2 r/rr 

HCCJIC)J.0B3HHH, 06ocHOBh1BaIOI.UHX c,nep)KHBaeT HX HCII0JII,30Bamrn 

MCTO)J.HKH JieqefiHO-DHThCBoro B rreqe6HbIX H 

DpHMCHCHHH» rrpoc)rnrraKTHqecKHX QeIDIX, 

orpaHH'-JHBa51 pa3BHTHe H0BblX 

BO,[(. 3To rrpe)].JIO)KeHHe 

HarrpaBJieH0 Ha C03,[(aHHe 

6arrattca Me)I<JJ.Y 6e3orracttocTbIO 

H HHH0BaUH5IMH, qT0 II03B0JIHT 

::icpcpeKTHBHO HCilOJlb30BaTb 

rrpHp0JJ.Hbie pecypc1,1 KaBKa3a 11 

pacnmpHTb accopTHMeHT 

BblCOKOKaqecTBeHHbIX 

MHHeparrbHbIX BO)]. JJ.llil 

rr0Tpe611Terreii 



- - fpac~bl 3 H 4 He HOpMHpyeTC5I IlpocHM suecTH O6ocHOBaHHe rrpe,ncTaBJieH0 B 

CTp0KH 13 JlU60 H3MeHeHHe B '-IaCTH rrpHJI0)I<emm I< 0T3bIBY 

Ta6JIHJ.\bl 1 He 6onee 45 Mrl,nM3 HCKJIIO'lCHHH 

npHJI0)I(eHH5I N2 2 HOpMHpOBaHHH 

CTpOH~HH s Jie'le6uo-

CTOJIOBblX H 

Jie'le6HhlX B0,nax 

JlU60 

ycTaHOBJieHHH 

H0pMbl «He 6oJiee 45 
Mr/,!].M3» 

,D,1-1peKTOP ,D,enapTaMeHTa T€XHl-14€CKOfO peryn1-1poBaHl-1fl ~~ E.E. BapbmaeBBa 



OEOCHOBAHHE no BOilPOCY HCKJII01IEHIDI HOPMHPOBAHIDI CTPOffQIDI 

B JIEqEEHbIX H JIEqEEHO-CTOJIOBbIX IlPHPO,I(HbIX MHHEP AJibHblX 

BO,I(AX 

1. Cne.uyeT p33JIHqaTh ITpHpO,llHhIH CTPOHIIHH Sr H pa,llHOa.KTHBHhie H30TOIThl 

CTpOHI.J;H.51, KOTOphre HMeIOT CHHTeTH'tJ:eCKOe TeXHOreHHOe ITpOHCXO)K,lleHHe H o6p33YIQTC5I Ka.I< 

IT06oi:rHhie rrpo.uyr<ThI .uenemrn 51.Uep ypaHa H IIJIYTOHH5I. HarrpHMep, Sr-90 ITonyi:raIOT m 

pa.UHOa.KTHBHhIX ITPO.U)'KTOB pacrra.ua 235U B 5I,llepHhIX peaKTopax, Sr- 89 rronrraIOT B peaI<Topax 

H3 crn6HJihHoro CTpOHUH5I. ITpHpO.UHhIH Sr ( o KOTopoM H.UeT petfh B TP TC 044/2017), B ornwrne 

OT TeXHoreHHOro pa.u:irnaKTHBHOro, COCTaBHM qaCTh MHKpoopraHH3MOB, pacTeHHH H )KlfBOTHhIX, 

5IBJI5IeTC5I aHaJIOfOM KaJihUH5I. l1rpaeT Ba)KHYIO pOJih B p33IIWIHhIX reononiqecKHX H 

611orrorni:rec101:x ITPO:Ueccax (ITheTTe M .up., 1994). Ero ITp11cyTcTBHe 6bmo o6ttapy)KeHo B 

p33III1'9:HhIX ITpHpO,llHhIX pecypcax, BKJIIO'tJ:M ITOtfBY, MHHepaJihl H MOpcKyIO BO.UY, B Kaqecrne 

O]lHOro 113 Ba)I(HeHIIIHX MHKp03JieMeHTOB B opraHH3Me qenoBeKa B HM3KHX KOHIIeHTpa:UH5IX -

OKorro 10,57-12,23 Mr/n (Bapo M .up., 1982; ITheTTe M .up., 1994; Eyprep H .Jl.MxTIIIaH.UIIh, 2019). 

BblBOJ(: llo cy114ecm0y10114eu KJzaccwjJuKaifuu (EpMaK00 B.B.) npupooHblU cmpOHifUU 

OmHOCJlm K YC11067-l0 He06XOOUMblM MUKJ)03JleMeHma.M, 6 OmJIU'iUU Om paOUOaKmU67-lblX 

npupoOHblX U30mono0 cu1-tmemu'iecK020 mex1-to2e1-t1-to20 npoucxO;J1COeHUJl, Komopbie OKa:JbL0a10m 

He2amu01-toe 003oeucm0ue Ha op2aHUJM 'ie1100eKa. 

2. CTpOHIIHH BXO,UHT B 25 HaH6onee paCITpOCTpaHeHHhIX 3JieMeHTOB 3eMHOH KOphI, 

3aHHMaeT 23 Mecrn, ero BeCOBOH rorapK ITO A .E. cI>epcMaHy COCTaBJI5IeT Sr - 0,035. 3TH 25 

3JieMeHTOB COCTaBJI5IIOT 99,95 % MaCChI 3eMHOH KOphI. ITo KJiaccmpHKau1rn B .11. BepHa,llCKOrO 

OTHeCeH K rpyrrITe uMK.JlliqeCKHX 3JieMeHTOB - HaH6onee MHOrOql{CJieHHM rpyrrITa. Cpe.uIDUI 

KOHUeHTPa:umi: ero B BepXHeH qacTH 3eMHOH KOphI ITO J. A. C. Fortescue (1980) COCTaBJI5IeT 384 

Mr/Kr. CorrracHo Hccne.uoBaHH5IM reoxHMHKOB (KpaifHoB C.P., PhI)KeHKO E.H., IIIBe:u B.M. H .up), 

KOHUeHTPaUmI CTpOH:UH5I OKOJIO 30 Mr/rr, ,llOCTaTO'tJ:HO pacITpOCTpaHeHHOe ]lJI5I ITO]l3eMHhIX BO]l 

5IBJieHHe. Yql{ThIBM BhICOKYIO pacrnopMMOCTh cyrrhq>aTOB H XIIOpM,llOB CTpOHUH5I, KOHUeHTpa:u;H5I 

ero yBeJIHqHBaeTC5I C yBeJIH'tJ:eHHeM KOHUeHTpa:UHH B BO.Ile KaJihUI15I H poCTOM MHHepanma:uHH 

ITO]l3eMHhIX BO]l. CTPOHUHH HMeeT ITOBCeMeCTHOe reorpaqiHqecKoe pacITpOCTpaHeHHe. 

HaH60JihIIIHe ero KOH:UeHTpa:uHI1 B JIHTOCq>epe ITpHypoqemr K IQ)I(Hh!M paHOHaM C apH,UHhIM 

KJIHMaTOM. 

BblBOJ(: Yliumbl6aJl iuupoKoe, no0ceMecm1-toe pacnpocmpaHe1-tue cmpOHifUJl 6 

JIUmocpepe ezo npucymcmeue 6 n003eMT-lblX 600ax C60UCm6eHHO MH02UM n003eMHblM 

MUHepClllbHblM eooCZM u UMeem npupoOHblU xapaKmep. 

3. Yql{ThIBM rapMOHH3a:u;HIO p33HhIMH CTpaHaMH HOpMaTHBHOH ]lOKYMeHTa:u;HH, a 

TaK)Ke MHOfOql{CJieHHhIMH HCCJie]loBaHH5IMH KOHUeHTPa:uHH TOKCH'tJ:HhIX 3JieMeHTOB B ITHTheBOH 

H MHHepaJihHOH BO]le B Ta6rrHue 1 ITpHBO]lHTC5I COITOCTaBrreHHe KOH:UeHTPaUHH CTPOHUH5I B 

HopMaTHBHhIX .UOKYMeHTax p5I.n,a CTPaH - CODEX ALIMENTARIUS, DIRECTIVE (EU) 

2020/2184, NHMRC, NRMMC (2011) Australian Drinking Water Guidelines (rn6rr. 1), H3 

Pyr<oBO.UCTBa ITO 06ecITeqeHHIO Kai:recrna BO.Uhl BO3, «Indian Standard Drinking Water 

Specification», a TaK)Ke B HOpMaTHBax Ha ITHTheBhie BO.[(hl p5I.z:i;a .z:i;pyrnx CTpaH (PaXMaHHH IO.A., 
KpacoBCKHH r .H., EropoBa H.A., MHxaifnoBa P .11., 2014). Heo6xo,l1;11Mo OTMeTHTh, qrn HH B 

O.[(HOM H3 ITpe.z:i;cTaBJieHHhIX ,lJ;OKYMeHTOB CTPOHUHH B ITHTheBhIX BO.z:i;ax He HOpMHpyeTC.II. 



Ta6Jmu;a 1 CorrocTaBJiemre HIT Pa.3HbIX CTPaH Ha KOHI~eHTpa:1.rmo cTpomu-rn B rrHTbeBoH Bo,n:e . 
HaHMettOBatt11e ,[(orrycTHMbie ypoBHH co.nep)KaHJ.UI T0KCl1qHbIX 3neMeHT0B, Mr/n , He 6onee 

T0KCl1qHoro 
CODEX EPA, CI.IJA DIRECTIVE NHMRC, PyKOBO.!].CTBO TP EA3C 

3neMettTa 
ALIMENT ARIUS (EU) NRMMC no 044/20 I 7 
( C 113MeHeHID!Ml1 2020/2184 (2011) o6ecneqemno neqe6tto-

2019 ro.na) Australian KaqecTBa B0.!].bl CT0n0BaR, 
Drinking B03 BO.Ubl : 4-e neqe6ttaR 

Water 113A. np11p0AHaR 
Guidelines MB 

CTpOHUHM OTCYTCTByeT OTCYTCTByeT OTCYTCTByeT OTCYTCTByeT OTCYTCTByeT 25 
H0PMl1P0Bam1e H00Ml1D0BaH11e H0PMl1P0BaHl1e H0PM l1P0BaH11e H0PM11D0BaH11e 

BI,JBOP: Y'iumw1cm, 'imo e HJ{ cmpa,-t Eeponbz, ClllA, AecmpCllluu, Kumcm, }fHouu, 
KaHaObl, JlnoHuu, e pyKoeoocmee K Ka'iecmey numbeeou eoobz B03 cmpOH1,JUU He JlUMumupyemcR 

e numbeeou eooe, ynompe6llReMou 6e3 02paHu'ieHuu, eeeoeHUR ll,l{K oaHH020 eeUf-ecmea e 

!le'ie6Ho-cmo!loebzx u !le'ie6HblX eooax ynompe6Jlf{,eMblX He pe2yJ151,pHo u e 02paHU'ieHHOM 
KOJlU'ieCmBe He OnpaeoaHO. 

4. ,[(orryCTHMI,IH ypoBeHI, co,n:ep)KaHH51 CTpOHI.Urn B CTOJIOBbIX BO,n:ax 7 Mr/ JI, TaKM )Ke 

HOpMaTHBHM Bem1q.1rna YKa.3aHa H B CaHflHH 1.2.3685-21 )lJI51 Bo,n:orrpoBo,n:Hoii: BO.Ubl. 

,[(orryCTHMbIH ypoBeHI, co,n:ep)I<a:HH51 CTpOHUH51 B Jieqe6HO- CTOJIOBI,IX H Jieqe6HhIX BO)lax 

COCTa:BAAeT 25 Mr/JI. I1pH 3TOM CTOJIOBYJO MHHepaJibHYJ-0 BO.UY, KaK H BO)lOilpOBO,n:HYJO, MO)KHO 

IlHTh 6e3 orpaHHtieHHH H B cpe,n:HeM B cyTKH B3p0CJIOMY qeJioBeKy peKOMeH.n:yeTrn BbIIlHBaTb 

OKOJIO 2-3 JIBTpOB BO)lbl. 3a ro,n: qeJIOBeK C IlHTbeBOH BO,n:OH MO)KeT IIOJIY':IHTb )l03Y CTpOHIJl151 

paBHYI-0 (2 JI*365 )lHeti*7 Mr) 5110 Mr CTpOHI.UfH. CJie)lOBaTeJII,HO, .Ua:HHYI-0 ,n:03y CTpOHUH51 

MO)KHO rrpHH51TI, 3a )lOilYCTHMYJO ro)lOBOIO ,n:03y. 

YqHTbIBM, tITO rrpH yrroTpe6neHHH Jieqe6HO- CTOJIOBI,IX H Jieqe6HbIX BO.D: HX )J,03a B rrepHO)l 

peMHCCHH 200-250 MJI 3 pa.3a B ,n:eHI,, B CYTKH MO)I(HO BbIIllrnaTb OKOJIO 750 MJI BO.r(I,I. ,[(AA 

yrrpoII.(eHmr pacqern rrpHMeM 1 n . Kypc Jie'!eHH:51 28 ,n:Hei1:. IToBTopHbIH qepe3 3 -4 Mec51ua. 

Cne.n;oBaTeJibHO, .n;orrycTHMbIB ypoBeHb co.n;ep)I(aHH:51 CTpOHUH51 X cocTaBHT: 

28 .n;Hei1*1 JI*4 Kypca*X=5110 Mr 

X=45,6 Mr/n CTpOHUH51 

KpoMe Toro, Ha)lO ITOHHMaTI,, tfTO ITOCTyrraI-oII.(HM B opraHH3M CTpOHUliH OTHOCHTeJIE,HO 

ITJIOXO ycBaHBaeTC51, TOJibKO OKOJIO 5- 10%. 

TaKliM o6pa.30M, yqHTbIBM KypcoBoe, rrepHO.llHqecKoe yrroTpe6neHHe neqe6HO- CTOJIOBI,IX 

H neqe6HbIX BO)l, ero .r(03a B HliX MO)I(eT 6bITI, ycTa:HOBJieHa B 45 Mr/n, B rrpoTHBHOM cnyqae 

)I(eCTKHe orpaHH:t{eHH51 Ha yrroTpe6neHHe MHHepaJibHI,IX Jieqe6HO- CTOJIOBbIX H Jieqe6HbIX BO.ll, 

rrepHO,l(H'!eCKH, KypCaMH C orrpe.n;eJieHHOH )l03HpOBKOH, Tep51I-0T CMI,ICJI. 

BI,JBOJ(: Y'iumbzecm omcymcmeue ymeepxoeH1-1ou 6eJonaCHou ooJbl nompe6!leHUR 
cmp01-t1,JUR u :JJCecmKue 02paHu'ieHUR Ha nompe6!leHue !le'ie6Ho-cmolloebzx u !le'ie6HblX rwo, 

Komopbze ynompe6J1R10mc51, He pe2ynRpHo u 6e3 02paHu'ieHuu, KaK numbeebze, a KYPCaMu, 
1-1eo6xooUMo npueecmu oonycmUMbze 003bl cmpOH1,JUR e coomeemcmeue c ll,l{K e20 e numbeebzx 
eooax. B 3mOM Clly'iae, C02/lQCHO npueeoeHHblM BblUle pac'iemaM, e20 ll,l{K cocmaeum 45 Jvt.2ill. 

5. ITocne,n:IDie HCCJie)lOBaHH51 CBH)leTeJibCTBYJOT, 'ITO CTpOHUliH crroco6cTByeT 

CHH)KeHHI-0 pHCKa pa.3BHTH51 HeKOTOpbIX HeHH<peKUHOHHbIX 3a6oneBaHliH (HI13), KOTOpbie 

51BJI51I-0TC51 OCHOBHOH rrpH'IHHOH 3a6oJieBaeMOCTH BO BCeM MHpe H Ha KOTOpbie rrpliXO)lHTC51 ceMI, 

H3 .uec51TH CMepTeH B Mlipe (EeHHeTT H ,up., 2018). Ponb Sr B CM5JrqeHHH rrocne.r.i:cTBHH HI13, Ta:KHX 

KaK cep.r.i:e'IHo- cocy,n:HcTbie 3a6oneBa:Hli51, ocTeorropo3 (,[(an1, H ,up., 2001 ), rnrrepTOHH51 (EapHeo­

Kaparon li .r.i:p., 2018a), )lHa6eT (XenJIMaH li .r.i:p., 1997; Ma:JxHpa H .n:p., 2011) H 6onbIIIoe 

KOJIB'!eCTBO rrorryJI51UHOHHbIX BbI60pOK rrpo,n:eMOHCTpHpOBaJIH, 'ITO CTpOHUHM HrpaeT Ba:)KHYJO 

pOJib B ynyqIIIeHHH BCex BbIIIIeyrroM51HYTbIX 3a6oneBa:HHH (MapH, 1996; qeH H ,n:p., 2020; 

Eaxei1:paH H ,n:p., 2021; CHH H .r.i:p., 2021; BaH H .r.i:p., 2022). ITo.r.i:aBJIAA OKHCJIHTeJibHhrn cTpecc, 

rrp051BJI5151 a:HTHOKCH)la:HTHbie CBOHCTBa li ITO)laBJIAA BOCITaJIHTeJibHbie UHTOKHHbI TeM CaMI,IM 

OKa.3bIBM 3Ha'!HTeJibHOe rrpoTHBOBOCITaJIHTeJibHOe .n;eHCTBHe. (Zhu et al.' 2016). PoJib Sr B 



IIO.ztr(ep)Kamrn: 3,D,Op0Bb5I cep,n.eqHo-cocy,n.HCTOli CHCTeMbI 61:,ma IIO,D,TBep~eHa 

MHOfO'!HCJieHHbIMH liCCJie,D,OBaHH5IMH (Kop6eTT H ,n.p., 2014). ,[(oycoH H .up. (1978) IIOKa3aJIH, 'ITO 

CrpOHUHli CB5I3aH C IIOCTpoeHHeM H cpyHKUHOHHpOBaHHeM cep,Ue'!Ho- cocy,n.HCTOH CliCTeMbI, t.J:TO 

crpOHUHli CHH)KaeT CMepTHOCTb OT cepne'lHo-cocy,n.HCTbIX 3a6oneBaHHH. MHOfO'!HCJieHHbie 

HCCJie,D,OBaHIDl: IIOKa3aJIH, 'ITO Jiet.J:eHHe CTpOHUHeM MO)KeT yMeHbIIIHTb OKHCJIHTeJibHOe 

IIOBpe~eHHe (5IJIHH H ,n.p., 2012). Cyru:ecrnyeT OTPFIUaTeJibHM KOppeJI5IUH5I Me)K,D,y ypOBHeM 

crpOHUH5I B KpOBH H rrepeKHCHbW OKHCJieHHeM JIHIIH,ll,OB H OKHCJIHTeJibHbW CTpeCCOM (EapHeo­

Kaparon H .n.p., 2018), rrpH 3TOM crpOHUI:Ili o6ecrre"<IBBaeT 3aru:HTY Ha XpOMOCOMHOM ypOBHe (Eail: 

H ,n.p., 2016). Sr MO)KeT Yt.J:aCTBOBaTb B aHTHOKCH,ll,aHTHOli 3aru:11:Te FI MeTa60JIH3Me JIHIIH,ll,OB (Yalin 

et al., 2012; Bai et al., 2016; Bameo-Caragol et al., 2018c), a TaK)Ke rrpe,n.ornparu:aeT pa3BHTHe 

caxapHoro ,n.I:Ia6ern 2-ro THrra (Maehira et al., 2011; SAidak et al., 2012; Vidal et al. , 2013). 

BJ,JBOJ(: Y'-lumblBClJl HaJlU'-IUe pa3llU'-1HblX H030ll02U'-lecKux popM 1a601LeeaHuu, npu 

Komopbzx ynompe6!leHue npooyKmoe numaHUJI. c onpeoe!leHHblMU OOJaMu cmpom1,UJ1. MO:JJCem 

OKQ3blBamb Jle'-le6HblU 3ppeKm, Hem OCHOBaHUJI. OmHOCUmb e20 K mOKCU'-IHblM 3/leMeHma.lvt 

KOHKpemHO (3 lle'-1e6Ho-cmoll06blX u Jle'-le6HblX eooa.x. 


