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MUHHUCTEPCTBO OXPAHBI OKPYKAIOIIEN CPEJIbI
U IIPUPOIHBIX PECYPCOB POCCUMICKOMN ®EJNEPALIMA

«YTBEPXIAIO»
3amectutens MuHHCTpa
B.®. Koctun
20 mapta 1995 .

KOJIMYECTBEHHBI XUMHUYECKHI AHAJIU3 BO/|

METO/IUKA BBIIIOJTHEHUS U3MEPEHUI
MACCOBOM KOHIHIEHTPAIIUA NTOHOB HUKEJIS
B NIPOBAX ITUTBEBBIX, IIPUPOJIHBIX U CTOYHBIX BO/{
METO/IOM UHBEPCUOHHOM BOJIbTAMIIEPOMETPUH

IIHA P 14.1:2:4.73-96

MeTtoauka aonymeHa aJis neJsei rocyaJapCTB€HHOI0 3KOJOTHIE€CKOIro KOHTPOJIsA.

MockBa 1995 r.

Metoquka paccMoTpeHa H  0100peHa [JaBHBIM ympaBlieHHEM aHAJIUTUYECKOTO KOHTPOJS U
METPOJIOTHIECKOTO oOecriedeHnus mpupomooxpanHor gestenbHOCTH (['YAK) m I'maBHBIM METpOJOTOM
Munnpupoasr PO

['maBubIi MeTpoaor Munnpupoast PO

Havansank I'YAK I''M. IIBeTkoB.
COIAEPKAHUE

1. Ha3naueHue.

2. HopMBI OrpenrHocTi u3MepeHuil.

3. 3HaueHUs XapaKTEPUCTUKU OTPEIIHOCTH.

4. CpenctBa U3MEpEeHUH 1 BCIIOMOTaTeNIbHOE 000pYIOBaHHE.

5. PeakTuBBI U MaTEpHUabl.

6. Metox n3MepeHuii.

7. YcnoBus 0€30macHOTO MPOBEIEHUS padoT.

8. TpeboBaHMs K KBATH(PUKAIINHA ONIEPATOPOB.

9. YcnoBus BBITIOTHEHNUS U3MEPEHUH.

10. IToaroToBKa K BHIMOIHEHUIO H3MEPEHUH.

11. BeinosnHeHue u3MepeHuil.

12. Beruncnenne u opopmiieHHE pe3yIbTaTOB aHATN3A.
13. KonTpons norpemHocty Mmeroaukn KXA.

1. HABHAYEHHE.

Hacrosimuii HOKyMEHT yCTaHaBIMBAaeT METOAUKY KOJMYECTBEHHOIO XHMHUYECKOTO aHajau3a mpod
MPUPOIHBIX, THUTHEBBIX M CTOYHBIX BOJX JUIS ONpeAeleHHs B HHUX HOHOB HHKENS IPH MacCOBOM
KOHIEHTpauy Hukens ot 1 1o 2500 mxr/am’. TIpu onpeseneHuy conepxkanus noHos Hukens (II) B mpobax
BOJI KOHIIEHTpAIUsl OPraHWYECKOTO YIVIEPOAA B IEKTPOIHU3EPE DIEKTPOXMMUYECKON SYEHKH HE HOJDKHA
npeBbimath 10 mr/iM’. Memaroniee BIMAHHE OPraHMYECKON COCTAaBIAIOMIEH BOX ITIPH  CONEPKAHHH
OpraHMYEecKOro yriepoga Beime 10 Mr/aM’ ycTpaHseTcss oOpaGoTKOil mpOGHI  yIbTPABHONETOBBIM
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obmyuenneM. Memaromiee BiusiHue 100-kpatHoro m30siTka HoHOB Menu (II), 50-kpaTHOTO M30BITKa HOHOB
kagmus (1) u 10-kpatHOTO M30BITKA HOHOB Co (1) yeTpaHstoT 1oOaBIIeHuEM MUPUANHA.

2. HOPMbI IIOT'PEIIIHOCTHU U3MEPEHUIA.

HopMmbl morpenrHocT n3MepeHnii MacCoBOM KOHIIEHTpAaIlMd MOHOB HUKENS periameHtupoBansl ['OCT
27384-87 «Bona. HopMbl OrpelIHOCTH U3MEPEHUIM MOKa3aTeNleld coCcTaBa U CBOMCTB.

3.3HAYEHUA XAPAKTEPUCTUKU ITIOI'PENTHOCTM.

Meroanka KOJTUYECTBEHHOTO XUMHUYECKOTO aHaIn3a 00eCcIeurnBaeT ¢ BEpoATHOCTRIO P = 0,95 momydenue
pPe3yJIbTaTOB aHaM3a MACCOBBIX KOHIICHTpAIMii WOHOB HUKENS C TOTPEIIHOCThIO, HE MPEBBIMAIONICH
3HAYCHUH, MPUBEICHHBIX B Ta0IUIE 1.

Taonuma 1
3HaueHUS XapaKTEPUCTUKHU MOTPEITHOCTH U3MEPEHUM U €€ COCTABIIAIOIINX.
HanMeHoBaHMEe METPOJIOTMYECKON XapaKTEPUCTUKHI
Lo XapakTepucTHKa
Jlnana3oH aHAM3UPYEMbIX XapakTepucTHKa CITy4aiiHON .
. XapakTepucTHKa . CHCTEeMaTHYEeCKOH
KOHLICHTPALIH, COCTaBJISIONIEH .
3 MIOTPEIIHOCTH, COCTAaBIISIFOLICH
MKT/IM 0 MIOTPEIIHOCTH,
3, % (P=0,95) ), % (P = 0,95) MOTPEITHOCTH,
0 19), 70 ’ 8 C, % (P =0,95)
ot 1,0 mo 50,0 BxJIrOY. 46 18 30
¢B. 50 o 500 BKIIOY. 25 10 15
¢B. 500 o 2500 BKJIOU. 9 2 8

4. CPEJICTBA U3BMEPEHU 1 BCIOMOT ATEJIbHOE OBOPYJIOBAHUE.

4.1. AnanuzaTop MHBEPCHOHHBIM BoibTammepoMeTpudeckuii mo TY 4215-001-05828695-95 (HIIBII
«MBA») B kommuiekte ¢ kommbiotepoMm Ttuna IBM PC ¢ nporeccopom 80486 wim Bbime (omepariioHHas
cuctema Windows 95/98, cBoboaHBIN TTOCIIeIOBaTENbHEIN TTOPT RS 232).

4.2. Slueiika aNEKTPOIUTHYECKAS, B COCTaB KOTOPOM BXOJISAT:

- CTaKaH CTeKISHHBIH BMecTHMOCTBIO 50 cM’ Tuma B-1-50TC mo T'OCT 25336, KOTOPBIH BBIIOMHSET
(hYHKITHH DICKTPOITN3EPa;

- BCIIOMOTATEJIbHBIA 3JICKTPOA (CTepXKeHb M3 CTeKioyrieponaa auamerpom 0,2 - 0,5 cM wnm rpadura
CIIEKTpabHO yucToro nuamerpom 0,5 - 0,6 cm);

- DIIEKTPOJ] WHAMKATOPHEIN (paboumii) rpadutcomepxamuii: tTuna | (ummpernupoBansiii, UI'D) wumu
tuma IV (toncromnenounsiid, TI'D) (HIIBIT «IBAY).

- DJIEKTPOJ CpaBHEHHUS - XJopcepeOpsHbI 1abopaTopHblii HaceimeHHbIH Thna OBJI-1M3 mo 'OCT
17792.

4.3. Memanka MarHUTHasl.

4.4. Becobl 1ab0paTOpHBIE aHATUTUYECKHUE OOIIEro Ha3HAUYCHUS ¢ HAaWOOJBIITUM TIPEEIOM B3BEIINBAHUS
200 1, 2-ro ximacca Tounoctu o I'OCT 24104.

4.5. KonOb1 MepHBIC HAJTUBHBIC CTEKISTHHBIE 2-T10 Kiacca TouHocTd 1o 'OCT 1770-74 ucnionaenus 1 wmm
2 BMectuMocTBI0 1000 cM’ , 100 CM3, 50 cM® u 25 oM ¢ MPUTEPTHIMU TPOOKAMHU; MIUITUHAPEI BMECTUMOCTBIO
50 ev® 1 25 e’

4.6. llumerku MepHble nabopaTopHBIE CTEKJIAHHBIE 2-ro kimacca TouyHocth mo ['OCT 20292-74,
BMECTHMOCTBIO 10 CM® HMCIIONHEHHUS 2 WK 3, BMECTUMOCTBIO 5 CM® MCIIOJHEHHS 1, BMecTuMOCTBIO 1 o™’
UCIIOJIHeHUS 4 Wi 5.

4.7. Hozatopsl Tuna I1JI-01-20, I1JI-01-200, ITJI-01-100 unu apyrue ¢ AUCKPETHOCTBIO YCTAHOBKU 103
1,0 nimm 2,0 MKo.

4.8. Anmapatr Ans NPUTOTOBICHHUS OMAMCTIIIIMPOBAHHON BOJBI (cTekisHHBIN) Tuna AC/[-4 mo I'OCT
15150-69, TY 25-1173, 103-84

4.9. VYcraHoBka nisi o0pa®oTku mpo06 ynbTpaduoneroBbiM obmydenuem tuma 705 UV-Digester
(«Metrohmy, I1IBetitiapus).

4.10. pH-meTp-munnuBonsT™MeTp THa pH-150.

4.11. YcranoBka 1y GUIBTPOBAHUS 11O BAKyyMOM C IIPUCHOCOOJICHUEM ATl CO3AaHHsI BaKyyMa.

4.12. Pezenr kepaMUYECKHiA.
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5. PEAKTHUBBI 1 MATEPHUAJIBI.

5.1. TocynapctBeHHslii cranaapTHbeiii oopazen (I'CO) coctaBa BomHBIX pacTBopoB moHOB Hukens (II) ¢
TOrpeNHOCTBIO He Goree 1 % oth. mpu P = 0,95 ¢ konuenTpamumeii 1 mr/cm’.

5.2. Hukens xnopuctsiii (NiCl, - 6H,0) mo TY 6-09-02-331-80, oc.u.

5.3. Kanwmii (Harpwuit) xmopucterit mo 'OCT 4234 (4233)-77, x.u., umu TY 6-09-3678 (3658)-74, oc.4. u
pactBopst ¢(KCl, NaCl) = 2 mons/am’ u 0,2 MOJIB/IM’, IPHTOTOBICHHBIE HA TPUANCTHILIAPOBAHHON BOJIE.

5.4. Kucnora cepnas o I'OCT 14262-78, oc.u.

5.5. Kucnora xmopucroBoaopoasas mo I'OCT 14261-77, oc.u. mnoTHOCTRIO 1,19 /e’

5.6. Kucnora azotnast o TOCT 11125-84, oc.u u pactop ¢(HNO;) = 1 Mons/am’.

5.7. Oranon o TY 6-09-4512-77, oc.u.

5.8. IumerunrimokcuM o 'OCT 5828-77, 4.n.a.

5.9. Ilnpugun o 'OCT 13647-78, 4.1.a.

5.10. Ammuak Bogasrit 25 % pactBop mo 'OCT 24147-80, oc.u.

5.11. Xaopun ammonus o I'OCT 3773-72, x.4. umu TY 6-09-587-75, oc.4.

5.12. Kanuit maprannoBokucisiid mo 'OCT 20490-75, x.u.

5.13. Boga 6umuctummnposansas mo TY 6-09-2502-77.

5.14. Bona TpuauCTIILTUPOBAHHAS.

Bony TpuIuCTHIUIMPOBAHHYIO TOTOBAT MEPETOHKOH OWMIUCTHIUIMPOBAHHOW BOJBI B CTCKISIHHOM WIIN
KBapIeBOM armapaTe 0e3 pe3WHOBBIX COCIUHEHHWU B MPHUCYTCTBHH CEPHOM KHCIOTHI U pacTBOpa Kaius
MAapraHIeBOKHCIOro (2 - 3 ¢M® 5 % pacTBOpa Kaims MapraHieBokucioro u 0,5 cM’ KOHIEHTPHPOBAHHOI
CepHOI KHCITOTHI Ha 1 1M’ GUANCTHITPOBAHHON BOJIEI).

5.15. ®unbTper 00€3307CHHBIE (CHHSS JICHTA).

5.16. ®unbTphl MeMOpaHHBIE CO CpeTHUM AuameTpoM mop 0,5 mxM. Jlmamerp aucka 35 - 55 mm.

5.17. YHuBepcanbHas MHIUKAaTOpHas Oymara.

Peaktus o 1. 5.2 npumensercs npu orcyrcrsuu ['CO.

6. METOJ U3MEPEHUIA.

M3mepeHnst MaccoBOM KOHLIEHTPALMH HHUKENS BBIITOJHSAIOT METOJOM, OCHOBAHHOM Ha aJICOPOIIMOHHOM
KOHLIEHTPHUPOBAHUH Ha MOBEPXHOCTH TpaduTcoAepsKalero 3eKTpoJa KOMIUIEKCHOTO COCAMHEHHS HUKENS
(II) ¢ IUMETUITIMOKCUMOM. MaKkCUMaJIbHbIM KaTOIHBIA TOK BOCCTAHOBJIEHHUS KOMIUIEKCHOTO COCIUHEHUS,
JIOKaJIM30BaHHOT'O HA IIOBEPXHOCTU Pab0UYEro 3JIeKTPoJa, IPIMO IIPOIOPLUOHAIBHO 3aBUCHT OT COJECPIKaHUS
nonos Ni (II) B pacTBope B uuTepBane 1,0 - 200 mxr/am’ Ni (I1) u sBastercs ananuTHueckumM curaanom (AC).
MaccoByl0 KOHIEHTPALMIO HUKESl B PACTBOPE ONPEAEISIIOT METOJOM J00aBKHM aTTECTOBAHHOIO pacTBOpa
noHoB Hukes (1I).

7. YCJIOBHUSA BE3OIIACHOI'O ITIPOBEJJEHUSA PABOT.

7.1. Tlpu BBIMOJTHEHUH aHAIM30B HEOOXOAMMO COOMIOAATh TPeOOBAHUS TEXHHKH OE30HacCHOCTH IPH
pabote ¢ xumnuecknmu peaktuBamu o 'OCT 12.4.019.

7.2. DnexTpobe3onacHOCTh npu padoTte ¢ anexrpoycranoBkamu o 'OCT 12.1.019.

7.3. Opranu3anus o0yueHus padbotaromux 6ezomacuoctu Tpyaa no FOCT 12.04.004.

7.4. Tlomemenne abopaTopuy JOJDKHO COOTBETCTBOBATh TPEOOBAHMSM TIOXKApHOW OE30MACHOCTH IO
TI'OCT 12.1.004 u umeTs cpenctBa nmoxkapoTymenus mo 'OCT 12.4.009.

8. TPEBOBAHUS K KBAJIM®OUKALINU OIIEPATOPOB.

BoimonHeHne  M3MEpEHWUH ~ MOXKET  MPOUM3BOJUTh  XMMHK-aHAIWTUK,  BIAJCIOIIUNA  TEXHHKOU
BOJIbTAMIIEPOMETPHYECKOTO aHaNW3a W W3YYHBIIWH WHCTPYKLIWIO TI0 OKCIDIyaTallid aHalu3aTopa
WHBEPCUOHHOTO BOJIHTAMIIEPOMETPHUIECKOTO.

9. YCJOBUS BBIIIOJTHEHUS U3MEPEHUIA.

W3mepenust mpoBOASTCS B HOPMAITBHBIX JIA0OPATOPHBIX YCIOBHSX.
Temmeparypa okpy:xaroriero Bo3ayxa 20 £ 10 °C.

AtmocdepHoe nasinenue (97 = 10) xIla.

OTHOCHUTEbHAS BIAXHOCTH (65 £+ 15) %.

Yactora nepemerHoro toka (50 = 5) I'm.

Hampsoxenue B cetu (220 + 10) B.
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10. TOATOTOBKA K BBIITIOJTHEHUIO U3MEPEHUIA.

10.1. OT60p u xpaneHnue mpod BOIKI.

10.1.1. XuMudecKy1o TOCyay, MPUMEHIEMYIO B IIpollecce aHaiIm3a 1 i1l oToopa mpo0, odesxkupusarot 10
% BOJIHBIM pacTBOPOM €IKOTo HaTpus B TeueHue 10 - 12 yacoB, mpoMBIBalOT OUAMCTUINIMPOBAHHON BOJOM,
3aTeM NPOMBIBAIOT PAacTBOPOM | MOIB/IM’ a30THOM KHCIOTHI M ONONACKHBAKOT OMIMCTHIIMPOBAHHOM
BOZOW. 3areM Tmocyay o0O0pa0aThIBalOT KOHIICHTPUPOBAHHOW  CEpHOE  KHCIOTOW, IPOMBIBAIOT
TPUIUCTWUTMPOBAHHON  BOJOW, 3aJIUBAIOT  XJIOPUCTOBOJOPOMHON  KUCJIOTONW KBaJU(UKAIUKM  0OC.4.
pa3baBiIeHHOW TPUAMCTWIIMPOBAHHON BomoW B coorHomeHuu 1:100, BblIepKHBalOT B TedeHue 2 - 3-x
4acoB, MOCJIE Yer0 BHOBb MPOMBIBAIOT TPHIUCTUIIIMPOBAHHON BOAOM.

10.1.2. IIpoGsl BoABI OTOMPAIOT B MOJUATUICHOBBIE OYTBHUIH, NMPEABAPUTEIHHO MPOMBITHIE OTOMpPaEeMOi
BOJI0i1. O6BeM 0TOMpPaeMOii TGB! BOIbI TOKEH ObITh He Menee 100 e,

10.1.3. OtoOpaHHBIE TPUPOAHBIE BOABI (IIBTPYIOT uYepe3 IUIOTHBIA QuIbTp (CHHSAA JIeHTa) U
MOJIKACIISIFOT  XJIOPUCTOBOJOPOAHON KHCIOTOW KBanmudukamuu oc.4. mo pH = 2 - 3, moGasmss 1 oM’
KOHIIGHTPHPOBAHHON KMCIOTHI Ha 06beM mpobsl 1 aM°. (DHIBTPOBAHME TPUPOAHBIX BOJ, COMEPHKAIINX
HeOONbIIOE  KOJIMYECTBO  MEJKOJHMCIEPCHBIX  B3BEIICHHBIX  BEIIECTB, BO3MOXKHO TPOBOIUTH C
UCIIOJIb30BaHUEM MEMOpaHHBIX (UIBTPOB €O CPEeOHMM IauameTrpoMm mop = 0,5 MKM mox HeOOIbLINM
BakyyMoM. CTOuHBIE BOZABI (PUIBTPYIOT Yepe3 IUIOTHBIM (GuibTp (CHHAA JIeHTa) U U3MEPSIOT 3HaueHue pH
npoObl. 3aTeM C MOMOIIBIO XJIOPUCTOBOJAOPOAHONW KHCJIOTHI WM THAPOKCHIA HAaTpus ycTaHaBiuBaioT pH
po6sl = 2 - 3. IIpoObl BeIIEPKUBAIOT HE MeHee 3 - 4-X 4acoB Iepe] BBINOJHEHHEeM u3MepeHuid. [IpoOsl,
3aKOHCEPBHPOBAaHHBIE TaKUM 00pa3oM, XpaHAT B XOJOAWIbHUKE Tpu 4 - 6 °C He Oosee 2-X HeOelb.
He3zakoHcepBrupoBaHHbIe TPOOKI aHATU3UPYIOT B IEHb 0TOOPA.

10.1.4. Ilpu orbGope mpod COCTABISAECTCS COMPOBOAMTEIBHBIN TOKYMEHT II0 YTBEpP)KIECHHOH (opme, B
KOTOPOM yKa3bIBAaeTCH:

- LIeJIb aHAJIM3a, IpeAIoaraeMble 3arps3HUTENH;

- MECTO, BpeMs 0TO0pa;

- HOMep TPOOHI;

- JOJDKHOCTB, (haMHJIHst, OTOMparouiero npo0ly, Aata

10.2. TIoaroToBKa MEeKTPOXUMHUYECKON SUYEHKH K BBIMOTHEHUIO U3MEPEHUM.

CTexIsHHBIN CTakaH (AJIEKTPOJIM3ep) IMocie MPOBEJCHUS aHaln3a 00padaThiBalOT KOHIICHTPUPOBAHHOM
CepHOH KHCIOTOH H MPOMBIBAIOT OMIUCTWUIMPOBAHHOW BOAOH. OnekTpoabl (MHAMKATOPHBIH,
BCIIOMOTaTeNbHBIA, CpPAaBHEHUS) NPOMBIBAIOT OMOUCTWIIMPOBAHHOM BONOH. 3aTeM 3JIEKTPONU3Ep H
3NEKTPOAbI (BCIOMOIAaTEIbHBIA M CPaBHEHMsI) BBIAEP)KUBAIOT B PACTBOPE XJIOPUCTOBOJOPOAHOM KHUCIOTHI
koHueHTpamuy 0,1 MoNb/aM’ B TeueHue | - 2-X MEHYT M BHOBB IIPOMBIBAIOT OHIMCTHILTMPOBAHHOI BOJOM.

10.3. IlpuroroBieHue pacTBOPOB, HEOOXOAUMBIX JJISl BBIITOIHEHUS H3MEPEHHIA.

10.3.1. IlpurotoBrmenue ocHOBHBIX pacTBOpoB (OP) mmkens (II) ¢ MaccoBoil KOHIIEHTpalueli MOHOB
mukens (I1) 0,1 mr/cm’.

10.3.1.1. IlpuroroBnenue ocHoBHOTO pacTBopa Hukens (I1) u3 rocymapcTBeHHOTO CTaHAApTHOTO 0Opasia
cocraBa noHoB Hukels (II) ¢ arrecToBanHOI KOHIIEHTpaIen AneMenTa 1 Mr/cm’.

B MepHyI0 KOGy BMECTHMOCTBIO 50 cM’ BBOAST 5 cM’ CTaHIapTHOro obpasua cocrapa Hukens (1I) u
JOBOJAT 00BEM pacTBOpa JO METKU OUIMCTHIUIMPOBAHHOM BOJIOM.

10.3.1.2. IlpuroroBnenne ocHoBHOTO pactBopa HUKens (II) B orcyrctBum 'CO:

Ha ananmuTHueckux Becax B3BeIIMBAIOT B XumudeckoM ctakade 0,4049 1 XJIOpUCTOrO HUKENS U
pacTBOPSIOT B OMAMCTWUIMPOBAaHHOH  Boje,  cojepxameil 20 cM®  KOHIEHTPHPOBAHHOI
XJIOPUCTOBOAOPOIHON KUCIOTHL. PacTBOp KOMMUECTBEHHO MEPEHOCST B MEPHYIO KOJIOY BMECTUMOCTBHIO 1
aM°. O6BbeM pacTBOpa JOBOIAT 0 METKH Ha KOJIOE OMANCTHILINPOBAHHON BOIOM.

OCHOBHbIE pacTBOPHI YCTOMYUBEI B TeUEHUE O MECSIIEB.

10.3.2. IlpuroToBnenue arrecToBaHHBIX pacTBopoB Hukens (II). ArtrecroBannbie pacTtBopel (AP) c
coaepxkanuem anementa no 10000, 1000 u 100 MKr/z[M3 TOTOBST IOCIIEIOBATENBHEIM paz0aBienrueM B 10,
100 u 1000 pa3 OCHOBHOTO PacTBOpPa B MEPHBIX KOJIOAX BMECTUMOCTBIO 25 CM’ B COOTBETCTBHH C Talu. 2.
PazbaBnenne ocHOBHBIX pacTBOpoB HuUKeNs (1) mpoBOAAT TPUANCTUIITUPOBAHHON BOJOH.
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Tabmuua 2.
KoHuenTpauus ucxogHoro OGBeM HEXOTHOTO KomuenTpauus ITorpemHocTs,
pacTtBopa At . Kon o0ycioBneHHas
pacTBopa, OTOMpaeMBbIid IS | IPUTOTOBICHHOTO AP, N
npuroroBiieHust AP, 3 3 pacTtBopa npoLenypoi
3 npurorosnenust AP, cm MKI/AM N
MKI/AM MIPUTOTOBIICHUS, %0
100000 2,5 10000 AP-1 2,0
10000 2,5 1000 AP-2 2,5
1000 2,5 100 AP-3 3,0

AP-1 u AP-2 xpansr 1 venento.

AP-3 TOTOBSAT €KEIHEBHO.

10.3.3. TIpUrOTOBICHHE YTAHONLHOIO PACTBOPA AUMETHIIIHOKCHMA KoHIeHTparmu 0,025 Moms/am’.

Ha ananutnueckux Becax B3pemuBaroT 0,0725 r IUMETWITIHOKCUMA U IEPEHOCSAT HABECKY B MEPHYIO
KOOy BMECTHMOCTBIO 25 cM’. J[0GABISIOT STAHON M JOBOAST PACTBOP DO MeTKH. CIIHPTOBBIH PacTBOP
JTUMETUITINOKCHMA XpaHsT 1 HeJento.

10.3.4. [IpuroToBieHNEe PacTBOPA MUPHANHA KOHIIEHTparnu 0,3 MOJB/IM .

B MepHy[0 K00y BMecTHMOCTBIO 100 CM’ MHIETKONH BMECTHMOCTBIO 5 CM® BBOIAT 2,4 CM’ IHPHMHA.
O6beM pacTBOpa JOBOJAT 0 METKH TPUIMCTHJUIMPOBAHHOM BoJON. PacTBop mupuauHa xpauar 1 mecsi.

10.3.5. TIpHroTOB/IEHHE AMMHAYHO-XIOPUIHOTO Oy()EpPHOro PacTBOPa KOHLEHTPALHMH 2 MOJB/IM IO
THJPOKCHY aMMOHHS M | MOJIB/ZIM’ IO XJIOPHCTOMY aMMOHHIO.

Ha ananutmdeckux Becax B3BEMIMBAIOT 26,8 T' XJIOPHUCTOrO aMMOHHS U TEPEHOCAT HABECKY B MEPHYIO
kon6y BMecTUMOCThI0 500 cn’. TIpumusator 75 cM’ 25 % pacTBOpa ruapokcHaa aMMoHus. OGbeM pacTBOpa
JOBOIAT IO METKM Ha KoJi0e TPUAMCTHIUIMPOBaHHOW Bomod. M3mepsitor pH momydenHoro pactBopa u
JIOBOJISIT €ro KUCIoTHOCTh A0 pH = 9,8 £0,2.

10.4. IloarotoBka kK paboTe U pereHepanus MOBEPXHOCTH MHIUKATOPHOTO AJIEKTPOIa.

10.4.1. [loaroroBKa NOBEPXHOCTH MHAUKATOPHOTO 3JIEKTPOaA.

[lepen KaxIpIM IOTPYKEHUEM B PACTBOP IEKTPOA:

- IPOMBIBAIOT TPUIUCTUILUINPOBAHHON BOJIOM;

- OCyHIAIOT (PUIBTPOBAIILHON OyMaroi;

- TOHKHH cJIoi paboueil MOBEpXHOCTH 3JIEKTPOAA CPE3aI0T PE3LOM KEPAMHUYECKHM.

10.4.2. Perenepaius noBepXHOCTH WHIUKATOPHOTO 3JIEKTPO/IA.

Ilocne perucTpanum Kaxaod BOJBTAMIIEPOTPAMMBI Ui pereHepald IOBEPXHOCTH  AIIEKTPOJ]
MOJISIPU3YIOT KaTOMHBIMU Pa3BepTKaMu NoTeHIMana (5 passeptok) B uHTepBaie ot (-0,75) B mo 1,0 B.

10.5. TTogroroBka mpudOpoOB K padoTe.

[ToaroroBky k paboTe MPOBOAAT B COOTBETCTBUHU C MHCTPYKLHMEH MO 3IKCIUTyaTallid M TEXHUYECKOMY
OTIMCAHUIO COOTBETCTBYIOLIETO MpUOopa.

11. BBINOJJHEHUE U3MEPEHMIA.

11.1. ITpo6sI ¢ Hu3kuM (MeHee 50 MI/aM’) coepKaHHeM OPraHuIecKOro yrieposa.

11.1.1. Anamus npo6 ¢ conepxanueM noHos Hukens (II) menee 100 MKr/am’.

B CTeKIsHHBIA CTakaH (SMEKTPONM3ep) MOMEmAoT 8 cM® mpobbl, | oM’ pacTBOpa MHPUIHHA
koHtentpamun 0,3 mons/am’, 1 em® pacteopa KCI (NaCl)” konuentpamuu 4 mMous/am’, 0,1 cM’ 9TaHOIBHOTO
pacTBopa auUMETHITIHOKCUMa KoHIMeHTpauuu 0,025 MOJII)/I[M3 u 0,05 - 0,2 om® aMMHUA4YHO-XJIOPUIHOTO
OydepHoro pactBopa, mpuroroBieHHoro mo 1. 10.3.5. pH pacrBopa B 3iekTponmsepe IOMKHO OBITH B

npenenax 9,2 £0,2.

[lpu aHanmu3e BBICOKO MHUHEPAIM3HPOBAHHBIX MPoO (MOpcKue, okeaHWuUeckue mojabl) pactBop NaCl
(KCl) He 1o6aBJIsIoT.

OnyckaroT B dIeKTpoiu3ep TrpaduTcomepkaluii MeKTPoa, dJIEKTPO] CPABHEHHSI W BCIIOMOTATENbHBIH
3JIEKTPOJI ¥ IPOBOAST aHATU3 MIPU CICTYIOMINX yCIOBUSX:

1 IlpenBaputenbHOE KOHLEHTPUPOBAHUE 5 - 60 cek ¢ mepeMenIMBaHUEM IIPH MOTEHIHANE (-
0,75) B

2 YcnokoeHue 10 cex mpu norennuane (-0,75) B

3 Peructparyst KaTogHOH BOJIBTAMIIEPOTPAMMBI (-0,75) - (-1,35) B

JIOKyMEHT ckayaH C nmopTajia HOpMaTUBHBIX JOKyMeHTOB www.OpenGost.ru
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NPU CKOPOCTH JIMHEWHOW pa3BepTKH NOTEHLIHANIA

50 - 350 mB/c B unTepBaie

IToTeHIMan MaKCUMyMa aHOTHOTO TOKa (-1,1)£(0,1)B
4 Pereneparust momn. 10.4.2

[IpoBomsT mpolecc NpeABAPUTENBHOTO KOHLUEHTPUPOBAHHMS M PETHCTPUPYIOT aHATUTUYCCKUN CHUTHAT
(AC) aukens mys mpoOsI (OTrepartiio TOBTOPSIIOT 2 - 3 pasa). 3aTeM B AJIEKTPOIH3EP ¢ MOMOIIBIO J03aTopa
WIN TUIETKH BHOCAT J00aBKy aTTecTOBaHHOTO pacTBopa (AP) monoB nukens (II) B Takom konndectse,
uyroObl BenmuunHa AC Hukens yBenuuwmiach B 1,5 - 2 pasa mo cpaBHEHHMIO C IepBOoHa4danbHOH. OOBeM
1106aBKH He T0IKeH mpeBbiathk 0,25 e, Peructpupyior AC mpo6bl ¢ 106aBKO# B TeX e YCIOBHSX, 4TO U
AC mnpo6n1 (omepanuto moBTOpstoT 2 - 3 pasza). Comepxkanue Ni (II) B xomocroit (KOHTPOJILHOM) Tpo0e
OTIPENENSIOT IS KaXKI0H HOBOW MapTHU MCIIONb3yEMBIX PEaKTHBOB.

11.1.2. [Ipo6sI ¢ compepxkannem Ni (1I) 100 - 2500 MKT/IM-.

B 2JIeKTpONH3ep HIEKTPOXHMIUECKOH sueiikn momerraot 8 cm’ pacteopa KCI (NaCl) koruentparmn 0,4
moms/am’, 1 oM’ nupuanHa KoHmentparuu - 0,3 mons/am’, 0,1 oM’ OSTaHOIBHOTO pacTBopa
JUMETWIrInokcuMa KoHneHtpauuu 0,025 mos/mm’ 1 0,05 - 0,2 e’ aMMHUaYHO-XJIOPUIHOTO Oy(hepHOTro
pacTtBopa, mpuroTosiieHHoTo 1O 1. 10.3.5. pH pacTtBOpa B 3iIeKTpoiH3Eepe MNOJDKHO OBITH B mpeaenax 9,2 +
0,2. OmyckaroT B 3JIEKTPOJIH3ep rpadUTCOASPKAIINN DIICKTPO, SJCKTPO CPABHEHUS U BCIIOMOTATEIbHBIN
9NEKTPOA U MPOBOIAT NPEABAPUTENbHOE KOHLECHTPHUPOBAHIE B COOTBETCTBUH C YCIOBHSAMH, YKa3aHHBIMU B
n. 11.1.1. PeructpupyloT aHaqUTHYECKH CHUTHal1 (HOHOBOTO OJJIEKTPONUTA. 3aTeM B DIJIEKTPOJIH3EP
TI0CJICIOBATEIIBHO BBOIAT ATHKBOTHYIO 9acTh po6bl (1 mim 0,5 cM’) B COOTBETCTBHH C TabIIHIIeH 3, 100aBKy
artectroBanHOro pacteopa Ni (II) u mpoBoasST H3MEpEeHUsT COOTBETCTBYIOIINX AHAIUTHYECKUX CHUTHAJIOB MPH
YCJOBHSIX, YKa3aHHbIX B 1. 11.1.1.

11.2. TIpo6bI ¢ coepKaHneM OPraHMYECKOr0 yrIepoa B 50 M/’ .

11.2.1. O6paboTka poOkl yIbTPAPHOICTOBBIM O0THUCHUEM.

K 10 cM’ npo6sr, mogxucienHoii g0 pH 2 - 3 npumusaior 0,1 cm’ 30 % pacTBopa mepeKucy BOAOPOAA U
HOJBEPraT Mpody yiIbTpadHOoIeTOBOMY OOIYYEHUIO Ui Ppa3pylICHHs OPTaHMYECKHX BELIECTB IPH
temnepatype 90 °C B Teuenue 1 - 2 yacoB B COOTBETCTBHM C PYKOBOJCTBOM IO 3KCILTyaTallMd yCTaHOBKHU
111 00paboTKH MPod yAbTPadgrONETOBBIM 00TyUSHUEM.

11.2.2. Ananus.

Anamu3 moarotorieHHod mo m. 11.2.1 mpo6sr mpoBoaat mo 1. 11.1.1 mimu 11.1.2 B 3aBUCHMOCTH OT
conepxxanus Ni (II) B mpoGe.

Copmepxxanne Ni (II) B xomoctoil (KOHTpONBHOW) MpoOe OMpEeeNsaroT M KaxI0d HOBOW MHapTHU
UCIIOJIb3YyEMBIX PEaKTHBOB.

Tabmuma 3
BbIBOP AJIMKBOTHOM YACTU ITPOBbI I AHAJIN3A.

HOﬂHHaHaEOH HIBMEPACMBIX Crenens pa30aBieHNs O0beM poOHI, T00aBIIEMOI B TUCHKY,
Ne KOHIIeHTpanui nonoB Hukens (1I), 3
MKV MIPOOBI cM
1 1-100 1:1,25 8,0
2 100 - 1000 1:10 1,0
3 1000 - 2500 1:20 0,5

12. BBIYUCJIEHUE U O®OPMJIEHUE PE3YJIbTATOB AHAJIU3A.

12.1. IIpu pabote Ha ananmuzatope MUBA-5 mporeaypsl 00pabOTKH BONBTaMIEPOTPaMM M BBIYHCICHUS
pe3yJbTaTOB aHaIM3a HPEAyCMOTPEHBI MPOTPaMMHBIM OOECIEYeHHEM W TMPOBOIATCS aBTOMATUYECKU II0
thopmye (1), ecnu ananus npoBoaar no 1. 11.1.1, umwm mo popmyne (2), ecnu aHanu3 mpoBosaT mo m. 11.1.2:

H, =C, =3\, ~
(Hz _Hlijl"rnn o

x(n-um’,nmz) =

)
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(H, - H,) = C, %V,
(H_‘I _Hl} P'CUM

w(verinm ) =

2

rne H, - cpennee 3HadeHue BeIMYUHbI aHAIUTHYECKOTO curHana Ni uis npoOsl;
H, - cpemnee 3HaueHHMEe BENWYHMHBI AHAIUTHYECKOTO cuTHana Ni it mpoObl ¢ 100aBICHHBIM
attecToBaHHBIM pacTBopoM Ni (II);
H; - cpenHee 3HaueHNe BEIMYMHBI aHAJTUTHUECKOro curHana Ni ajst OHOBOTO 3IEKTPOIIHUTA,;
C, - KoHIleHTpamusi arTecToBaHHOro pactBopa HuKens (II), m3 xoToporo nemaroT m00aBKy B MpoOy,
MKT/IM;
V, - 06beM aTTEeCTOBAHHOTO PAaCTBOPA HUKEJIs, JOOABJICHHEIH B SIEKTPOIH3ED, CM’;
V., - 00bEM aIMKBOTHOM YacTH MPOOBI, IOMEIICHHBII B SIEKTPOIM3ED, CM’;
Crox - KOHIIGHTpALHS HOHOB HuKens (II) B KOHTPOIIBHOI (X0MOCTOI) Mpobe, MKI/IM.
12.2. Pe3ynbraTel ananu3a npoOsl (MKr/im) BeigaroTcst Ha MoHuTope [IK B Buae mporokomna. B mpoTokon
PEKOMEH/Iy€eTCsl BBOAUTH CIIECAYIOLINE AaHHbIE!
- HOMep MPOTOKOIIa;
- ucnonautens (O.U.O. ucnonHurens);
- 00BeKT aHaNIN3a (HAMMEHOBAHHUE aHAIIM3UPYEMOU ITPOOHI);
- YCJIOBHUS aHaJM3a MO0 YCMOTPEHHUIO HCIONHUTENA (Croco0 MpoOOmoAroTOBKH, (DOHOBBIM 3IEKTPOIUT,
BpeMs M MOTEHLHUAN MPEeIBAPUTENBHOrO 3JIEKTPOIn3a, 00beM aTMKBOTHOW YacTW MPOOBI B3SATHIA IS
aHaIM3a).

13. KOHTPOJIb IOI'PEIIHOCTU METOJNKH KXA.

13.1. OnepaTuBHBII KOHTPOIb BOCIIPOU3BOJAUMOCTH.

OOpa3uaMu 11t KOHTPOJSL SIBIISIIOTCS. TPOOBI MUTHEBBIX, MPUPOAHBIX W CTOYHBIX BOJ, B3ATHIC B
TPaAMIIMOHHBIX TOYKAaX KOHTPOIsI cocTaBa Boa. OO0beM OTOOpaHHOW i1 KOHTPOJIS TMPOOBI TOJDKEH
COOTBETCTBOBATh yIBOCHHOMY 00BEMYy, HEOOXOJMMOMY JUIS TPOBEICHHS aHajW3a 10 METOIHUKE.
OTto0OpanHBIll 00bEM [eNAT Ha 1B paBHbIC YacTH M aHAJIM3HPYIOT B TOYHOM COOTBETCTBHUH C IPOIMHUCHIO
METOJIMKH, MAaKCUMAIILHO BapbhUpysl YCIOBHS MPOBEACHUS aHAIM3a, T.€. IIOJyJaloT JIBa pe3ysibTaTa aHallnu3a,
WCTIOJB3Ys pa3Hble HAOOpPBI MEPHOM TOCYHbI, pa3HbIe MAPTHH PEaKTHBOB. B paboTe MOKHBI y4acTBOBaTh
JIBA aHATUTHKA. [|Ba pe3ynbraTa aHanu3a He JOJDKHBI OTJIMYAThCS JPYT OT IPyra Ha BEJIMYUHY JOIMYCKAEMbIX
PacXOXICHUI MEXy pe3ysIbTaTaMy aHaIn3a:

|X1 —Xﬂiﬂ',

rae X, - pe3ysibTaT aHann3a padodei mpoosl;

X, - pe3yabTaT aHaJn3a dTOU K€ MPOOBI, MOyIeHHBIH IPYTHM aHAJTUTHKOM C MUCTIOIh30BAHUEM JIPYTOTO
Habopa MEPHOI! MOCYBI M IPYTHX MapTHI pEakTHBOB;

D - nonyckaemble pacXxoKICHHS MEKAY pe3yIbTaTaMH aHalu3a OJXHOU U TOU jKe MPOOHI.

IlepronnyHOCTh NMPOBEACHUS ONEPATHBHOTO KOHTPOJI BOCHPOU3BOJUMOCTH - HE PEXE OJHOrO pasa B
Hezemo. JlomyckaeMbple pacXOoXACHHS MEXIY pe3yJbTaTaMu 2-X aHAIW30B NpuBeAcHBI B Tabmuie 4. [lpu
MIPEBHIIIEHUH HOPMaTHBa ONEPAaTHUBHOIO KOHTPOJS BOCIPOU3BOJUMOCTH, HKCHEPUMEHT MOBTOPAOT. [Ipu
MOBTOPHOM  MPEBBIIICHUH  YKAa3aHHOTO HopMmarthBa D  BBUICHAIOT TNPUYMHBL, MNPUBOJAIINE K
HEYIOBJICTBOPUTEIBHBIM PE3YJIbTATAM KOHTPOJIS U YCTPAHSIOT UX.

[NPUMEYAHMUE. IlepeBon 3HaueHnii D u3 aOCOMIOTHBIX €IUHMIL (MKF/I[M3) B oTHOcuUTenbHBIE (%)
OCYILECTBIISIIOT O (opMyIIe:

_ Diawce fone™y =100 %
£ ’ rae

f:
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Tab6muua 4.

3HadYCHUS HOpMATHBA OINCPAaTUBHOI'O KOHTPOJIA BOCIIPOU3BOAUMOCTHU.

HopmaTuB onepatnBHOTO KOHTPOJISI BOCIIPOU3BOIMNMOCTH,

N 3
Jluana3oH aHATM3UPYEMbIX COIEPKAHHIA, MKI/IM D, % (P = 0,95, M = 2)

ot 1,0 mo 50,0 BxJrOU. 50
¢B. 50 1o 500 BKIIIOY. 28
¢B. 500 10 2500 BKIIOU. 6

13.2. OnepaTUBHBIN KOHTPOJb MOTPEIIHOCTH.

O0pa3uaMu A7l KOHTPOJIIS SIBJSIFOTCSL peaibHble TPOObl MUTHEBBIX, PUPOAHBIX U CTOUHBIX BOJ, B3STHIC B
TPaJULMOHHBIX TOYKAaxX KOHTpOIs cocraBa BoA. OO0beM 0TOOpaHHOW MpoObl AN KOHTPOJSA [OJDKEH
COOTBETCTBOBATh yIBOCHHOMY 00BEMy, HEOOXOJMMOMY JUIS TIPOBEICHHS aHajW3a [0 METOIHUKE.
OTtoOpanHbBIld 00bEM [eNAT Ha JBE paBHbIC YacTH, MEPBYI0 M3 KOTOPHIX AHAIM3UPYIOT B TOYHOM
COOTBETCTBHU C INPOIMUCHI0 METOIMKM U TOJYyYarOT PE3yJIbTaT aHalW3a MCXOAHOW MpoObl - X, BTOPYIO
pa30aBisIOT AUCTHIUIMPOBAHHONW BOJOM B JBa pa3a M CHOBA JEJIAT HA JIBE€ paBHbIC YacTH, IEPBYIO M3
KOTOPBIX AHAJIM3HPYIOT B TOYHOM COOTBETCTBHH C MPOIMHUCHIO METOIUKH, TONydas pe3yjbTaT aHaIu3a
paboueil mpoObl, pa30aBIeHHONW B ABa pa3a - X', a BO BTOPYIO YacThb JENIAIOT A00ABKY OIPEnessieMOro
komnoHeHTa (C) M aHAIM3UPYIOT B TOYHOM COOTBETCTBUHM C IPOIMCHI0 METOIMKH, IOJIydas pe3yJbTaT
aHanm3a pabodeil mpoObI, pa3daBIeHHON B JBa pasza, ¢ goOaBkod - X'". (Pe3ynmpTaThl aHamM3a HMCXOIHOM
paboueii mpobsI - X, paboueii mpoObl, pa3daBieHHOH B 1Ba pasa - X, 1 paboyeii mpoObl, pa30aBieHHOI B 1Ba
paza ¢ noOaBkoii - X" ciemyeT Moay4daTh B OAWHAKOBBIX YCJIOBHAX, T.€. MX IOJy4aeT OJUH aHAJIUTHUK C
HCITOJIb30BAaHMEM OJHOTO Habopa MEpHOW TOCYIBI, OJHOW MapTHH PEaKTUBOB W T.I.). Pemenue 00
YAOBIETBOPUTENHFHON MOTPEUTHOCTH MPUHUMAIOT MIPH BBIIOJTHEHUH YCIOBHUS:

"+ 30 -3 - C <K,

rae X - pe3yabTaT aHanu3a paboueii mpoosr;

X' - pe3ynbTaT aHanu3a padbodeii mpoObl, pa30aBIeHHON B /IBa pa3a;

X" - pesynbTar aHaim3a pabodeil TpoOBI, pa3OaBiIeHHOW B JBa pasza, ¢ M00AaBKOW OIpEnesieMoro
KOMITOHEHTA;

C - BenmnumHA JO0ABKH OIPEEIIEMOT0 KOMIIOHEHTA;

K - HOpMaTHB oniepaTHBHOTO KOHTPOJISI TIOTPEITHOCTH.

HopmatuB omnepaTuBHOIO KOHTpOJSL MOTPEHIHOCTH (JIOIMycKaeMoe 3HAueHHE pa3HOCTH MEXAY
pe3yAbTaTOM KOHTPOJBHOTO HM3MEPEHHUs] peanbHOW MpoObl, MpoObl, pa3daBiIcHHOW B 1Ba pasa, MpoOHI,
pa30aBIIeHHOM B JIBa pasa ¢ BBEJICHHOW JT00aBKOW W BETUYHUHON JTOOABKH) JUIS JOBEPUTEIHHON BEPOSATHOCTH
P = 0,90 paccuntsiBaiot 1o gopmyiie:

K = 0342, +1,64J(00p (41)7 + (0p(A) +(0y(£)° ruainn?,

e A. - XapakTEepPUCTHKA CUCTEMATHIESCKO COCTABIISIONICH MOTPEITHOCTH, COOTBETCTBYIOIIAs COJCPIKAHHIO
KOMITOHEHTA, PABHOMY BEJIMYHHE JT0OABKH,
1
=5 xC
S oo 3
Mmkr/am” (C - coepxaHne KOMIOHEHTa B TOOaBKe);
A Lo .
T (L) (T (), Ty (2) XapaKTEepUCTHKA CIy4aiHOMI COCTABJIAIOIIEH HIOTPEIITHOCTH,
COOTBETCTBYIOIIAsl COJACPIKAHUIO KOMIIOHEHTa B pa30aBieHHON mpobe ¢ nobaBkoil (pa3daBieHHON mpode,
peanbHOI TPoOe COOTBETCTBEHHO),

e INES M
100 MK/ M (X" - coneprxkaHue KOMIIOHEHTA B pa30aBICHHO Mpo0e ¢ J00aBKOi);
o () = Tul0) XL
100 Mir/M° (X' - cofiepkanie KOMIOHEHTa B pa30aBIeHHOM pobe);
o () = X
100 Mkr/am° (X - coiepsKaHne KOMITOHEHTA B PeasibHOI mpode).
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OnepaTUBHBINM KOHTPOJIB MOTPEITHOCTHA 00SI3aTEILHO MPOBOIAT IPU CMEHE TTAPTHI PEaKTUBOB U HE PEkKe
OJTHOTO pa3a B HEJEINO.

[Ipu mpeBbIlIIeHNH HOpMAaTHBAa OMEPATHBHOTO KOHTPOIS MOTPEHTHOCTH SKCIIEPHMEHT MOBTOpAOT. llpn
IMOBTOPHOM IMPEBBIIICHUN YKa3aHHOI'O HOpMaTHBa K BBISICHSIOT IIPUYNHBI, IIPUBOOAINEC K
HEYJIOBIIETBOPUTEIHHBIM PE3yJIbTaTaM KOHTPOJS U yCTPAHSIOT HX.

13.3. ®opma npencraBieHus pe3yJbTaToOB aHAIN3A.

Pe3y.HBTaT KOJIMYCCTBCHHOT'O aHa/In3a B OOKYMCHTAX, MNPCAyCMAaTpUBAIOIIMX €ro HCIIOJIb30BaHUC,
MPEACTABISIOT B BUJIE:

pesynbTat anammsa (X, MKI/IM®), XapakTepUCTHKA TOrPEITHOCTH

(8 ={dyl = 184, %), p=0,95,

OEJEPAJIBHOE ATEHTCTBO IIO TEXHUYECKOMY PEI'YJINPOBAHUIO "
METPOJIOTHHA

TI'ocynapcTBeHHBIH Hay4YHbIH METPOJIOrHYeCKHMIl IEHTP
OI'YII «YpajbCKuil HAYyYHO-HCCIEA0BATEIbCKHA HHCTUTYT METPOJIOT HID)
CBUJIETEJBCTBO
00 aTTeCTAlMM METOAMKH BbINOJIHEHHUS H3MEpeHH

Ne 224.01.10.067/2005

Merto/iKa BBITIOJIHEHUSI U3MEPEHUN MacCOBOM KOHIIEHTPAllU MOHOB HUKEIS
HANUMCHOBAHUC H3MepHeMOI>'I BCIINYUHBI, 06’beKTa

B np06ax IMUTHEBBIX, IPUPOJHBIX U CTOYHBIX BOJ METOJOM MHBEPCUOHHOMN
n METOJa H3M6p6HHI>i

BOJIbTAMIIEPOMETPHH,
paspaborannas YOV u HIIBIT «MBA» (r. ExaTepunOypr),
HAaUMEHOBaHUE OpraHu3aiuu (mpeanpusaTus), paspadorasmeir MBU
Y periJaMeHTHUPOBAaHHAS B CTAHIAPTE OPTraHU3AIINH,
0003HauCHUE U HAMEHOBAHKE IOKyMEHTA

aTrrecroBaHa B coorBercTtBuu ¢ 'OCT P 8.563.

ATTecTarus OCyIIeCTBICHA 1I0 Pe3yJIbTaTaM METPOIOTHICCKON SKCTICPTH3EI MATEPHATIOB
mo pazpadborke MBU

BUJ] pa0OT METPOJIOTHYECKAs PKCIIEPTU3a MaTEpPHAIIOB 110 pa3paboTke MBU, TeopeTrueckoe uiu

JKCIIEpUMEHTaNIbHOE HccienoBanne MBU, npyrue Buast padot

B pesynbrate arrectanuu ycTaHoBiIeHO, 4uTO MBU cOOTBETCTBYET MNpEabSABISIEMBIM K HeH
METPOJIOTUYCCKUM Tpe6OBaHI/I$IM u o6naz[aeT CICAYIOIIMMU OCHOBHBIMU METPOJIOTUYCCKUMU
XapaKTePUCTUKAMU, PUBEICHHBIMA B TIPUIIOKCHHH.

JlmanmazoH W3MEpeHHM, XapaKTEPUCTUKH IOTPEITHOCTH HW3MEpEeHUH  (HEOolpeaeleHHOCTh
M3MEpeHH) W (WJIM) XapaKTEPUCTHKU COCTABJSIONIMX TOTPEIIHOCTH (MPH HEOOXOIUMOCTH -
HOPMATHUBBI KOHTPOJIS)

[Ipunoxenue: merponoruueckue xapakrepuctuku MBU nHa 1 nucre

3am. mupeKTopa Mo HayIHOU paboTe C.B. MenBeneBckux
3aB. nabopartopueii B.W. [1aneBa

Hara Bergaun: 30.06.2005 r.

Cpoxk neitctus: 30.06.2010 r. MII

Poccus, 620000, Examepunbype, ya. Kpacnoapmetickas, 4
men (343) 350-26-18, paxc (343) 350-20-39
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IIpunoxkenue k cBuaAeTeabCTBY Ne 224.01.10.067 /2005 06 aTTecTAMUA METOAUKH BbINMOJTHEHUS

H3MepeHnii MaccoBOii KOHIEHTPAlMA HOHOB HUKeJISI B NP00axX MU TheBbIX, IPUPOIHBIX 1
CTOYHBIX BOJ M€TO0M MHBEPCHOHHOI BOJIbTAMIIEPOMETPUM

1 Jlmanma3oH W3MepeHMii, 3Ha4YeHMs IOKazaTeled TOYHOCTH, MPaBUIHHOCTH, MOBTOPSIEMOCTH H

BOCIIPOM3BOIUMOCTH
IToka3arens IToka3arens
[Tokazarens
IToka3zaTens MIPaBHIBHOCTH TOYHOCTH
MTOBTOPSIEMOCTH
IIOBTOPSEMOCTH (TpaHuIBI (rpaHuIB!
. (oTHOCHTETBHOE . .
Juana3on usmepeHui, (oTHOCHTETBFHOE OTHOCHUTEJIbHOW  |OTHOCHTEJIBHOM
3 CPeIHEKBAIPAaTHIECKOE .
Mr/ oM CpeIHEKBAIPATUIECKOE CHUCTEMAaTHUYECKOW | MOTPEUIHOCTH
OTKJIOHEHHE
OTKIJIOHEHHUE MOTPEITHOCTH TIPH npu
BOCITPOM3BOJIUMOCTH),
TIOBTOPSIEMOCTH), G Y BeposiTHOCTH P = | BepositHOCTH P
R> 70 0,95), £8.. % =0,95), £, %
ot 0,0001 mo 0,002 14 20 22 45
BKIL
cB. 0,002 go 0,01 Bk 10 15 20 36
cB. 0,01 g0 0,1 BKI 7 10 15 25
cB. 0,1 10 2,5 BKIIL 4 6 9 15

2 Jluama3oH W3MEpEHHH, 3HA4eHHs MpEIeIOB MOBTOPSIEMOCTH M BOCHPOU3BOJMMOCTH HPH
JOBEpUTENHHOU BeposTHOCTH P = 0,95

[Ipenen noBTopsieMOCTH [Ipenen BOCIpON3BOAUMOCTH
. (OTHOCUTEIBHOE 3HAUCHHE (oTHOCHTENBPHOE 3HAUCHHE JOITYCKAEMOTO
JlnarmazoH u3MepeHui,
M/ ZIOMYCKAEMOTO PACXOAKICHHS MEKY | PACXONKICHHS MY ABYMS Pe3y.IbTaTaMu
JIBYMSI pe3yJIbTaTaMK apauielbHbIX H3MEPEHUH, MOTyYEHHBIMHU B Pa3HBIX
onpenenenuil), r, % naboparopusix), R, %
ot 0,0001 mo 0,002 Bk 39 56
cB. 0,002 10 0,01 BKII. 28 42
cB. 0,01 g0 0,1 BKJI. 20 28
cB. 0,1 10 2,5 BKIIL. 11 17

3 Ilpu peanu3anuu METOANKH B 1a00OPaTOPHH 00CCIICUHBAIOT:

- KOHTPOJIb UCIIOJITHUTEJIEM ITPOUCAYPhbI BBIITIOJTHCHHUA H3MepeHHI71 (Ha OCHOBC OLCHKHU IMOTrpCIIHOCTHU
MIPH PeaTU3allui OTACIBHO B3SITON KOHTPOJIBHOH MPOLEAYPHI);

- KOHTPOJNb CTAOMJIBHOCTH pE3yJITATOB H3MEPCHUM (Ha OCHOBE KOHTPOIS CTAOMIBHOCTH
CPEIHEKBAAPATHUECKOT0  OTKJIOHEHHUS  IMOBTOPSIEMOCTH, CPEIHEKBAIPATHYCCKOIO  OTKIIOHCHHS
BHYTpUIa00paTOPHOHN MPEIU3NOHHOCTH, TIOTPEITHOCTH).

AJITOPUTM KOHTPOJISI HCIIOTHHUTENIEM MPOIIESAYPhI BHIMOJHEHUS U3MEPEHH MPHUBE/ICH B IOKYMEHTE
Ha METOJIMKY BBITIOJTHEHHSI H3MEPEHHH.

[Iporexypsl KOHTPOJIS CTAOMIIBHOCTH PE3YJIbTATOB BBIITIOJIHAEMBIX H3MEPEHUH periaMeHTHPYIOT BO
BHYTPEHHHUX JIOKYMEHTaX JTA00PATOPHH.
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