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BBeaenue

HMoHbl HaTpus W Kajusi BXOAAT B YMCIAO OCHOBHBIX KOMIIOHEHTOB
PacCTBOPEHHOINO MHUHEPANBHOI0 BEIIECTBA MOBEPXHOCTHBIX BOJA  CYLIHW.
HcTOuHNKAaMU MOCTYJIEHHS 3THX METAVIOB B BOJAHbIE OOBEKTHI ABAAIOTCS
M3BEPKEHHBIE MOpPOALI ©U MPOAYKTH! [MIPOLECCOB HMX XHMHYECKOIo
PasNiOXKEHUA - OCAAOYHBIE TOPOALI U PAaCTBOPUMBIE COJIM (XJIOpUJBL,
cysibdaThl, KapOOHAThl), @ TAKXXe ObITOBbIE W MPOMBILIEHHbIE CTOYHBIE
BOJBI ¥ CMBIBbBI C CEJIbXO3YTOUH.

B MoOBepXHOCTHBIX BOJAX CYyLIHW KOHUEHTpauus HaTpus U Kallud
KoneodbJyiercs B auanaszoHe 1 - 1000 MF/,[{M3 u 0,6 - 300 Ml‘/ﬂM3
COOTBETCTBEHHO B 3aBHCHUMOCTH OT (PHU3UKO-reorpauMyecKux YCIOBHUH U
FE0JIOrHYECKUX OCOOEHHOCTEH pacnofioXXeHus BOJAHOro o00bEKTa W

UHTEHCUBHOCTH AaHTPOIIOI€HHOI0 BO3JSUCTBUA HAa HEro. OOBIYHO
CONEP)KaHKE Kajlusl CYLIECTBEHHO HHXE, 4YE€M HaTpus U He npesbimaer 20

M/ M.

CoaepkaHve HATPpUA KW Kajiud B BOAE HOPMHUPYETCS B 3aBUCHUMOCTH OT
XapakTepa HMCMoJib30BaHud BojgHoro odwvekra. I[IJIK HaTtpus Ans BOAHBIX
0OBEKTOB XO39HCTBEHHO-NTUTHLEBOrO HazHaueHus cocrtasager 200 mr/am’,
pbiOoxo3siictBeHHOro - 120 MI/aM°. CoaepxaHue Kalusi HOPMUpYETCH
TOJLKO B BOJAE pbi00X03sMCTBEHHBIX BO0EMOB (I 1JIK 50 MF/,I].MB).

Pa3znenbHOE onpeaciicHUE HaTpUsd U Kajlus METONaMU 3MUCCHOHHOM U
aTOMHO-a0COpOLIMOHHONM TUTAaMEHHOW (POTOMETPUM MPEANOUTUTENBHO 110
CPaBHCHHIO C pacueTHbBIMH MeToaaMy. OnHako, B psaje ciaydaeB, MpH
OTCYTCTBUU HEOOXOAMMBIX NMPUOOPOB, MPU NMPOBEACHUHW MCCIECAOBAHMM MO
COKpalICHHOH nporpaMMe BO3HHKAET HEOOXOAUMOCTb OMNpenensiTh odllee
COJIEPXXaHUE MOHOB HATPHUA U KajlUsd PaCuCTHHIM METOAOM.

B kxaTHoHHOM cocTaBe NPUPOAHON BOABI MpeodIafat0T UOHBI HATpPUA,
Kaiusg, MarHds M KaaklLys, B aHUOHHOM - THJApPOKApOOHATHl, XJIOPHUJBI,
cynsdarsi. OcTanbHble HOHBI, KaK MPaBUJIO HAXOJATCA B MUKPOKOJIMYECTBAX
| 1 ].Ecnu cymma (MUIAIMMOJIUM 3KBUBAJICHTOB B KYOMUECKOM ACUUMETPE)
aHWOHOB 0O0JIblIIE CyMMbl KaTHOHOB, CUMTAtOT, YTO MOHbI Kajiusd K HATpus
NPUCYTCTBYIOT, €CJIM PABHO WJIM MEHbUIE — OTCYTCTBYIOT.

B 30He BIMSHUSA CTOYHLIX BOJ HA XUMMWUYECKMA COCTAB PEUYHOW BOJbI,
OCODEHHO MNpH TNOCTYIUVICHUHM HATPUST U KalMg CO CTOYHBIMU BOJAMM,
ONpeae/iuTb CYMMY HaTpus U Kajlusg pacyEeTHBIM METOZIOM, & TeM DoJiee
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MEPECUYUTHLIBATE €€ B MWUIMIpaMM B KYOMUYECKOM OeUuUMeTpe ¢
MPUMEHEHUEM BMITUPHUUECKOTO IKBUBAJIEHTA HENPpaBOMEpHO [ 2 .

B MeToaHYEeCKHX yKa3aHUsiX YCTAHOBJIEH TAKXKE MOPAJOK BBIMMCIEHHWA
obuiero coaepxaHus HOHOB. | naBHbIE HOHLI (XJIOpHABI, CYJb(haThl,
ruapokapOoHaThl, KapOOHaTbi, KanblLMK, Mardui, HaTpUH, Kajuil)
COCTaBJISIIOT OCHOBHYK) 4acTb MUHEPANLHOrO COCTaBa MPHPOAHLIX BOJ (B
MpeCHbIX BoAax cBbiie 90-95 %, B BLICOKOMUHEPATU30BAHHBIX — CBBILIE
99 %)

OO61iee conep)XxaHue MOHOB SABJISETCA MOKA3aTeNIEM, XapaKTePHU3YIOLLIUM

MUHEPAJN3aLIUIO BOJbI.

1V
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PYKOBOAAHIUU TOKYMEHT
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METOJINUECKHUE YKA3ZAHHMSA. PACYET OBHIETO
COJIEP)KAHUSI HATPUS U KAJIMS B OBIETO COAEP)KAHUS
HOHOB B MOBEPXHOCTHBIX BOAX CVIIH

e —— i — i —— _—

Ilata BBeneHus 1.01.2003 r.
1 HazHauyenue 1 00J12CTh NPHMEHECHUS METOAMYECKUX YKA3AHUH

Hacrosiimii pykoBOAsILMA  JOKYMEHT  YCTAHaBJIMBAET MNOPAAOK
BBIUMCIIEHUS COAEPXaHU MOHOB Kajvs M HaATpUsa B podax NOBEpXHOCTHBIX
BOJA CYIUH, OTOOpaHHbBIX B CTBOpAX, PAClOJOXEHHbIX Bbille NOCTYIUIEHUS
3arpsA3HAIOIMX BEUIECTB M XapakTEepU3YIOLUX (POHOBBIE KOHLUECHTpaUUX B
nuanasonax ot 1 go 1000 mr/am’ Hatpus 1 ot 0,6 10 300 mr/am’ xainus, a
TaKKe 00LUEero coaepKaHusi MOHOB.

PykoBoasmmMi  JOKYMEHT TNpEeAHa3Ha4YeH JAJs MCNOJb30BaHUA B

nabopaTopusax, OCYyUICCTBASIOLIMX MOHUTOPUHT NMTOBEPXHOCTHBIX BOJ CYLIH.

2 HopMbl norpemiHOCTH M 3HAYEHHUS XapaKTEePUCTHK MO PELIHOCTH

HopMbl NOrpeiiHOCTH JJ1d  pacyETHbIX METOJOB OMNpPEeOciICHUs He
CYLIECTBYET, HO, OPUEHTUPYSICh HAa HOPMbI MOTPEIIHOCTH AHAJIMTUYECKHUX
METOIOB, I X Na+k €€ MOXKHO NPUHATL paBHOM £25%, n £45% nns obuiero
COJIepXXaHUsA UOHOB (2 ).

XapaKTepUCTHKY NOTPEIHOCTU PACCUMTBIBAIOT 10 Gopmylie

i il

| .

[ o L
A=_|2. Aki+f§] Agi o (1)

Vial

FA€ Ax ¥ Ag MOTPEIIHOCTH ONPENENICHNS KAaTHOHOB X aHUOHOB | 3 1.

YCTAHOBJCHHbBIE AJjif HACTOSIMX METOAMYECKUX YKA3aHUW 3HAYCHUS

XapakTepUCTUK NOFPEIIHOCTH NpuUBEAEHbLI B Ta0JI. 1.
]
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Tabnuua 1 - XapakrepuUCTUKM MOTPEHIHOCTH pPAcCUYETHOro METOoNa
OnpeJe/ieHNst CYMMbI HATPUS U KaJius ( X n,+k) ¥ OOLIETO COAEPIKaHUsi NOHOB

(Zu)

Tun npupoaHOil BOAKI BeJuuHHA NOrpetiHOCTH onpeae/ieHus, %
(no O.A.Anekuny | 1 ]) T Na+K U
I uapokapOOHATHBIH 21 30
Cyab(aTHO-HATPHUEBDIH, 16 34
MarHH1eBbli
XJI0pUAHbI _ 22 33

3 Bruinoaneuue HimepeHHit

B npoOe¢ BOAbLI ¢ NMOMOUIbI) AHAJIUTHYECKHUX METOJOB, HU3JOXKECHHbIX B

MBH, BkntoyeHnbix B | 3 | oOHpeaenstorT KeCTKOCTb, KOHLIEHTPALMIO
3

Cynb(aToB, XJOPHUIOB W TUAPOKApOOHATOB (MI/AM™), KOTOPYK TaKXe

NepecCYrTHIBAIOT B MMOJ]b/J.IM3 SKBUBAJICHTOB.

4 BbluMcieHHe 00uIero CcoAep:KaHHA HOHOB HATPHS H KAJHA,
0011ero CoaePXKAHUS HOHOB

3
4.1 OOmee coaepkaHMe MOHOB HATPUA K KaJiMi B MMOJIb/IM
BbIYUCJIAETCS 10 PA3HOCTH MEXAY CYMMOH aHHOHOB M CYMMOI KaTHOHOB

ZN;,H-K ZZA"EK (2)

3
JIns nepecyeta CyMMbl HATpuss W Kajius B MI/OM~  UCIIONB3YETCH
dopmyna

2 Na+K — (E A‘E K)'3N3+K > (3)

FA€ - Dna+k. OSMINUPHUUECKUM DKBUBAICHT, BEIWYUHA KOTOPOTO 3aBUCHUT OT
KIMMATHUCCKON 30HbI W TFMAPOr€ONOrvYecKon ¢asbl pekd (NaBOJOK WM

MEXEHb) | 2 ]. 3HAuEHUA SMIMUPUYECKOrO IKBUBAICHTA NPEJACTABJEHbI B
Tabd. 2.
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Tabnupna 2 — CpeaHue BEJIMUYHMHBLI SMIUPUYECKOrO0 3KBHUBAJIEHTA CYMMb!
HATPUSA Y Kanus s PEUHBIX BOJA Pa3jiMUHbIX KIMMATHYECKUX 30H B
MOJIOBOABLE K MEXKEHL

30Ha BennyuHa 3MNUpHYECKOro SKBHBaJIEHTa
MMOJ0BOALE MEXEHb
(NaBOOOK)
1. 'opHble 0OaacTH:
1.1 palOH UCTOKOB peK 23 27
1.2 HWXE No TEeUCHHIO 27 26
2. T'ynapa u necotryuapa:
2.1 CeBep, CeBep0o-BOCTOK 27 26
2.2 ycTbsl KpPYNHBIX peEK
(CesepHaa JIBunHa, [leuopa, 25 24

O6b, EHuCeH, JleHa)

3 Jlechas  peka  (Taira,

CMCIIAHHBIH U JUCTBEHHbIH 26 25
nec) B

4 JlecocTenb H cTenb 25 24
> IHonynycreius U nycTbiHg 24 24

B TOM ciayyae, eciyv peka Ha CBOEM NPOTSHKEHUU NTEPECEKAET HECKOJIBKO
KIMMATHYECKUX 30H, CJIeAyeT HCHOJIb30BaTh pa3Hbleé JKBUBAJICHTHI,
XapaKTEPHbIC NJIA KAXKAOW 30HbI.

4.2 Obwee coaepkaHue HOHOB BbIYMCAAETCS CYMMMPOBAHHEM BEJTUUYMH
KOHUEHTPAUMUMU TIJIaBHEHWIIMX KATHOHOB MU AHWOHOB (KATHOHOB KallbLMA,
MarHus, HaTpus, Kajiug, aHHOHOB r'MApOKapOOHATOB, Cylnb(aroB, XJIOPHUIOB)
KapOOHaTOB

Z”:ZA+EK (4)

B cayuyae, ecnu cone?maﬁne MPOYUX HOHOB (Kejie3a, HUTPATOB U
ap.) npesbiraetr 0,1 Mr/aM” , TO OHH TaKXKEe CYMMUPYIOTCS MPH BHIYUCICHHH
CYMMbl HOHOB.
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4.3 Pe3ysibTar BLIYMCIICHHS B JOKYMEHTAX, NPECAYCMATPUBAKOMIUX €ro
MCNOJIb30BAHUE, NMPECACTARIAIOT B BUAC:

3
S Natk = A, MMONIB/AM® 9KB. MM MI/AM® (S)
3
>y A, MT/IM™ (6)
rne A -  XapakTepUCTUKAa TMOrPElHOCTH  BbIYMCIACHMUS, KOTOpas

paccuuthiBaetca no gopmyne (1). IlonydyeHHsle 3HaueHHUS HE JOJKHBI
MPeBpIIaTh 3HAYECHUH, TMPEACTABJICHHBIX B Tabauue 1. XapakTepUCcTHKA
MOrpeHOCTH A0JI)KHA COJepKaTh He DoJiee ABYX 3Ha4aliuX Ludp.
UncaCHHbIC 3HAYEHUSA PE3YJIbTATa BHIUMCICHHUS JOJKHBI OKAHYHMBATLCH
LM POH TOro Xe pa3psaia, UTo U 3HAYECHUS XapaKTepUCTHKU NOrPeLtHOCTH.

S KoHTpOJIb NOrpeLliHOCTH

OnepaTUBHbIH KOHTPOJIb TMOrPEIIHOCTH TIPOBOJSAT NMPH aHAJIMTHUECKOM
ONpeNeeHUU IKECTKOCTU, XJOPUIOB, CYNb(ATOB U TI'UAPOKaApOOHATOB
COOTBETCTBYIOIMMU METOJIAMH.

6 TpebGosanust 0e30IIACHOCTH
TpeOboBanus 0€30MacHOCTH  NpPU ONPeJieICHUH CyMMBl HAaTpus M

Kajqus, o0ulero coaepxaHusd  HOHOB  Pacye€THbIM  METOJOM  HE
pErIaMeHTUPYIOTCA.

7 TpeboBaHHs K KBAJTHPHKALMH

K BBIMOJHEHHIO PACUETOB QONMYCKAKOTCA CICUMATUCTBI, C BBICHIMM HJIH
CPECAHUM CIICLMAILHBIM 00pa30BaHUEM.

8 3arpaTtbl BpeMEeHH Ha NPOBeJeHHE aHAIMN3A

3aTparhbl BpeMEeHY Ha BbINOJHeHUE 10 pacueToB COCTaBAAIOT 2 Ues.yac
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®EJEPAJBHASI CAYXKBA IO I'HAPOMETEOPOJIOT UM
1 MOHHTOPHHTY OKPYXAIOHIEHA CPEJIbI

T’NIPOXUMHUYECKUHA UHCTUTYT

CBUIETEJBCTBO Ne 514
00 arrectaniun MBHU

METOJINKA BbITTOJTHEHUA WU3MEPEHUHU Pacuetr cyMMBI HOHOR
HaTpus W Kajiug U obuiero cCoaepXaHus WOHOB B IMOBEPXHOCTHLIX BOJAX
CY LUK

OCHOBAHA Ha BbIMMCAEHMHU COJECPXAHUSE UOHOB KaJiusl U HATPHUA B
npoGax MNOBEPXHOCTHBIX BOJA  Cylid, OTOOpaHHBIX B  CTBOpaXx,
PACMOJIOKEHHBIX  BbILUE  TMOCTYIUIEHHS  3arpA3HAIOLMX  BELUECTB U
XapaKkTepU3yLuX (PoHOBbIE KOHUCHTpALK B AMaMasoHax oT 1 no 1000
mr/am° watpus v ot 0,6 1o 300 Mr/aM’ Kanus, a Takxke 06LLEero coaepKaHus
HOHOB.

PASPABOTAHA I'napoxuMU4ECKUM UHCTUTYTOM.

PEINTTAMEHTUPOBAHA B PH{ 52.24.514-2002.

ATTECTOBAHA B cootBerctBuu ¢  OCT P 8.563 (I'OCT 8.010).

ATTECTAILIHUA nposeaeHa | uapoxuMuueckuM HHCTUTYTOM B 2002 r.

B pesyabrarte arrectanuu MBH ycraHosiieHo:

1. MBH cooTBercTByeT NpeABbABIASCMBIM K HEH METPOJOTHUYECKUM
TpeOoBaHUAM U 00naaeT CIACAYIOLUIMMH OCHOBHBIMU METPOJIOIHUYECKUMU
XapaKTEPUCTUKAMH:

Tabmuua — XapaktepUCTHKH [IOTPEWIHOCTH  pacyeTHOro METo/a
ONpeAcICeHU CYMMbl HATPUA U KaUA (2 ny+) Y OOIIEro COAEPI!KAHHST UOHOB

(Zu)

Tun npupoaHo# BOAbI BenuuuHa norpewHoCcT onpeaeieuus, %
(no O.A.Anexkuny [ 1 1) 2 Na+K >
' I"'uapokapOoHaTHBI 21 30
Cynb(haTHO-HATPUEBDIN, 16 34
MAarHueBbIN
XpopyugHptd | 2z _ 33




2. OnepaTtuBHbIM  KOHTPOJIb MMOTPEIHOCTH M3MEPEHUN MNPOBOJST B
COOTBETCTBUM C pa3fecioM 9 ucnons3zoBanHon MBU.

Jlara Bbiaauu cBuaetebecTea 20 mag 2002 r.

A .M. HukaHopos

A.A. Hazaposa




