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| HASHAYEHME.

HacTosiuii JOKYMEHT YyCTaHaB/iMBaeT METOAHUKY KOJHUECTBEHHOI0 XHMHYECKOTO
aHanu3a npod NpUPOAHLIX, NUTHLEBLIX U CTOYHBIX BOJ Jii ONpefeneHUs B HUX HOHOB
HHKeJs NpH MAaccoBOW KOHUEHTpauHd HUkena or 1 po 2500 Mir/mv’. Tlpn
onpenelieHnd coxepxaHua HOHOB Hukens (II) B npobax BoA KOHLEHTpalus
OpraH{4eCKOoro yraepoaa B 3JIEKTPONHU3Epe ICKTPOXHMHUYECKON AYEHKY He OOJKHA
npesbllaTh 10 MI/OM°. Melatomee BIUAHUE OpraHH4ecKof COCTaBJIAIOLIEHE BOA NpPH

cofepKaHUH OPraHWYeckoro yriepoga Beilie 10 Mr/mm’ ycTpansetcs obpaboTkoil
npo6el  yasTpaduoneToBeiM ob6aydeHnHeM. Mewarowee snusaye 100-kparHOro
n30siTKa HOHOB MenH (II), 50-kpaTHOro u3dbesiTka uoHoB kanMua (II) 1 10-kparHOroO
H366iTKa HOHOB Co (I1) ycTpauaioT gobaBneHueM NUpUAHHA,

2. HOPMBI ITOTPEILIHOCTU USMEPEHM.

HopMmpl nOrpeliHOCTH HM3MEPEHHMH MAacCOBO#l KOHUEHTPaUHMH HOHOB HHKENA
pernaMeHnTHpoBanbl [OCT 27384-87 “Bona. HopMbl morpeumtHoCTH H3MepeHUi

rnoxazaTeneil coOcTaBa ¥ CBOHCTB” .

3. SHAUEHMA XAPAKTEPUCTHKH IHOI' PEIHHOCTH.

MeToauka XKONHUYECTBEHHOIO X¥MHYEeCKOro anannia ofecneuyiBaeT ¢ BEPOATHOCTLHIO

P=0,95 nonyyeHHe pe3ynbTaTOB aHANH3a MACCOBBIX KOHUEHTpALU# HOHOB HUKEIS C
NOrpellHOCTRIO, He NpeBhlllalolei 3HaYeHU, NpUBeicHHBIX B Tabnuie 1.

Tabnuna |
3HayeHHsa XapaKTEpUCTHUKH NOrpellHOCTH H3MEPEHHH H €€ COCTaBNAIOLIHX.

P e R — —

JInanasoH aHaNnu3NpyeMbIX ( ____HammMenoranue MeTpoJOrH4eCKON XapaKTEPHCTHKH
KOHLEHTPALHH, MKT/IM’ XapaxTepHCTHKA XapakTepucTHuka XapaxTepHCcTHKa
|  TOTpELIHOCTH, cayyaiHoH CHCTEMATHYECKOi
8, % (P=0,95) COCTaBILIOLIECH cocTaBJisomeH
NOTPENIHOC IH, NMOTPEUIHOCTH,
- . o (5), % (P=0,95
| ot 1,0 20 50,0 piomon, 18 30
¢B. 50 no 500 sBxutiow, 0 15
¢B. 500 no 2500 BKITIOUY. B 9 2 8

4. CPEIICTBA U3MEPEHHMH W BCIIOMOTI'ATEJIbHOE OEOPY IOBAHME.

4.1. AHanu3aTOp HWHBEPCHOHHBIH BoOJbTaMIEepoMmerpuuecknii mo TY 4215-001-
05828695-95 (HIIBII "MIBA") B xommnekrte ¢ kommnsiorepoM tHna IBM PC c
npoueccopom 80486 wunu Boiuie (onepanuoHHas cHcrema Windows 95/98,

csoOOAHBIN NocnenoBaTesbHbIN nopt RS 232).
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4.2. Hueiika aneKTponHUTHYECKas, B COCTaR KOTOPOH BXOOAT:
- CTaKkaH CTeKnsHHEI BMecTHMOCTRIO 50 cM’ Tuma B-1-50TC no I'OCT 25336,

KOTOPEIN BHINONHAET GyHKIHH 3JIC€KTPOJIN3epa;

- BCIIOMOIraTebHElH 31eKkTpoX (CTepXeHb H3 crexioyriepoaa auamMerpom 0,2 - 0,5
CM HNH rpadurta CnexTpansHO YuCToro fuaMeTpomM 0,5 - 0,6 cm);

- 3IEKTpONl HHAWKATOpHLIH  (paboumii) rpadurcogepxamuii: THna |
(umnperunposaunsiii, HI'3) uax THna IV (toncronnenoynsii, TI'J) (HIIBII
L] "

HBA").
- 3JIEKTPOA CpaBHEHHUS - XJopcepebpaHbtil NabopaToOpHLIH HACBIMEHHBIH Tuna SBJI-

IM3 no FOCT 17792.

4.3. Melllanika MarauTHas.
4.4. Becnl nabopaTopHple aHANIHTHYECKHE OOWLIEr0 Ha3HAYEHUS € HaHOONBIIMM

npenenoM B3gewnsanud 200 r, 2-ro xnacca roynocty no 'OCT 24104,

4.5. Konbrsl MepHble HanuBHbIE CTEKISIHHBIE 2-T0 Knacca TOHOCTH 1O I'OCT 1770-
74 ucnomHerus 1 wiu 2 BMectuMmocThio 1000 oM, 100 M, 50 cM u 25 oM ¢
NPUMTEPTHIMH NpobkaMy; HHMIHHAPE! BMECTHMOCTBIO 50 cM’ 1 25 cM’.

4.6. ITunerku MepHbIe na6opa'ropnme CTEKJISHHBIE 2-TO KjlacCa TOYHOCTH NO I‘OCT
20292-74, BMmecTHMOCTBIO 10 CM® MCIIONHEHWS 2 WM 3, BMECTHMOCTBIO 5 cM°
MCTIONHEHHA |, BMecTHMOCTEIO 1 M’ Hcnonuenus 4 win 5.

4.7. ,[loaampm tyna [UI-01-20, TLUI-01-200, IUI-01-100 wnnn ppyrne c

HHUCKPETHOCTHIO yCTaHoBKH 103 1,0 unn 2,0 Mxu.
4.8. Annapat ais NpHroToBJieHus OMIUCTHIUIMPOBAHHONR BOIBI (CTEKIAHHBINA) THNA

ACI-4 noI'OCT 15150-69, TY 25-1173, 103-84

4.9. YcraHorka mis obpabotku npo® yneTpaduoneroBsiM obnydeHunem tHna 705
UV-Digester ("Metrohm”, llisefinapusn).

4.10. pH-MeTp-MmwmuBonsT™MeTp THHA pH-150.

4.11. YctraHoBka s PUILTPOBAHHA IOJ BaKyyMOM ¢ MNpHCNOCOONEHUEM Ans

CO3J{aHUs BaKyyMa.
4.12. Pe3ent kepaMH4eCKHIA.

5. PEAKTHUBBI U MATEPHAIJILL.

5.1. I'ocynapctBeHHbIil crannaptHeId obpasen ('CO) cocraBa BOAHBIX pacTBOPOB

noHoB HHKensA(ll) ¢ norpewrHocTslo He ©Gonee 1% otH. mpu P = 095 c
KOHLIEHTpalHeii 1 Mr/cm’.

5.2. Hukens xnopuctsriit (NiCl,*6H,0) o TY 6-09-02-331-80, oc.u.

5.3. Kanuit (watpmii) xinopuctsiii no 'OCT 4234 (4233)-77, x.u., nin TY 6-09-3678
(3658) -74, oc.y. u pactBoper c(KCl, NaCl) = 2 mons/AM’ M 0,2 moms/am’,
[IPUTOTOBIEHHEIE HA TPUAUCTHIIIMPOBAHHON BOJE.

5.4. Kucnora cepras no 'OCT 14262-78, oc.u.
5.5. KHCJIOT& xjiopucroBonopoauas no I'OCT 14261-77, oc.u. nnotHocthiO 1,19

/oM’

5.6. Kucnota asotnas no T'OCT 11125-84, oc.u u pacteop c(HNO;) = 1 mons/am’.
5.7. Jradon no TY 6-09-4512-77, oc.u.

5.8. uMmerunrnuokcum no 'OCT 5828-77, u.n.a.

5.9. ITupuaun no 'OCT 13647-78, u.a.a.



5.10. AMMuak Boaubiii 25% pactsop no 'OCT 24147-80, oc.u.

5.11. Xnopun ammonus no F'OCT 3773-72, x.u. unu TY ¢-09-587-75, oc.u.

5.12. Kanuii mapranuesoxucneriii no 'OCT 20490-735, x.u.

5.13. Bona 6uaucrunnuposaunnas no TY 6-09-2502-77.

5.14. Bopa TpUAKCTHIUIMPOBAHHAA.

Boay TpUAMCTHINIMPOBAHHYIO TOTOBAT NEpPEroHKoH OHAHCTHILUIHDOBAHHOH BOAb! B
CTEKJIAHHOM HJIM KBAapUeBOM anmnaparte §e3 pe3nHOBBIX COeNUHEHUH 5 MPHCYTCTBUY
cepHOH KHCJIOTBI M pacTBOpa Kajiis MapradueBokucioro (2-3 oM 5% pacTBopa
KaN¥s MapranieBokucnoro 1 0,5 cM’ KOHLIEHTPHPOBAHHOM CepHOi KHCIIOTH! Ha | m°
SHAMCTHNIIKPOBARHON BOJBI).

5.15. OuneTps! 00€33051€HHBIE (CUHAA JIEHTA).
5.16. OunpTpsl MemMOpaHHbIe co cpeaHnM auameTpoM nop 0,5 mkMm. [luameTp aucka

35-55 Mm.
5.17. YHuBepcanbHas UHAHKaTopHas OyMara.
Peaktus no n.5.2 npumeHsercs npu orcyrctuu I'CO.

6. METOJ UBMEPEHU.

HM3Mepenns MacCOBOH KOHLUEHTpaUHH HUKENA BBINOIHAIOT METOJAOM, OCHOBAaHHOM Ha
afCOpOLIMOHHOM  KOHUEHTPHPOBAHMH Ha MOBEPXHOCTH rpadHTCOAEpKAalIero
3NeKTpoJa KOMIUlekcHOro coenuHeHus Hukens (II) ¢  AUMEeTHArTIMOKCHMOM.
MakcuManbHBIH  KATOAHBIM TOK BOCCTAHOBIECHHUA KOMIUIEKCHOIO COeIqHHEHMUs,
JIOKaJIN30BaHHOIO Ha NOBEPXHOCTH pabouero snexkTpona, NMpsMo nponopuuouanbno
3aBUCHT OT colepxkanusa HoHoB Ni (II) B pacrBope B untepBane 1,0 - 200 MKr/aM’
Ni(ll) u sasngerca aHanuTHyeckdM cHrHanoM (AC). MaccoByio KOHUEHTpPaUHIO
HUKEJIS B pacTBOpE ONPEAENIIOT METOAOM 00ABKM aTTECTOBAHHOIO pacTBOpa HOHOB

uukens (I1).

7. YCJIOBHWA BE3OITACHOI'O ITPOBEAEHHMA PABOT.

7.1. Tlpu BBHINOJNHEHHH aHANMM30B HeoOxomumo cobmronate TpeOOBaHHA TEXHHUKH
6ezonacHocTH NpH paboTte ¢ xumMndeckumu peaktusami 1o I'OCT 12.4.019.

7.2. dnektpobesonacHocTs NpH paboTte ¢ anexrpoycraHoBkamu no I'OCT 12.1.019.
7.3. Oprauuszauus obyueHus padborarommx 6ezonacHoctyl Tpyaa nno ['OCT 12.04.004.
7.4. Ilomewenne nabopatopuu ROHKHO COOTBETCTBOBAThH TpeOOBaHUAM NOXKAPHOH
6ezonacHoctd no I'OCT 12.1.004 u umerh cpencrBa noxaporymenus no I'OCT

[2.4.009.

§. TPEBOBAHMA K KBAJIMOHUKALIMU OITEPATOPOB.

BoinonHenne wu3MepeHHH MOXET TMNPOU3BOAUTL XHMHMK-aHANUTHUK, BJaACIOLHKi
TEXHUKOH BOJIbTAMIEPOMETPHYECKOrO0 aHANH33a M H3YYHBIUMH HHCTPYKIHIO 1O
IKCTUTYaTallH¥ aHANK3aTOPa HHBEPCHOHHOTO BOJIbTaMIIEpPOMETPHUYECKOTO.



9. YCJIOBUSI BBITIOJTHEHU S USMEPEHUM.

HaMepeHHs NPOBOAATCA B HOPMAJIBHEIX JIaOOPATOPHBIX YCIIOBHSX.

Temnepatypa okpyxatomero Bo3ayxa 20 + 10 °C.
At™mocdeproe nasnenue (97 + 10) xI1a.
OTHOCHTENBHAA BIAXHOCTD (65 £ 15) %.

YacroTta nepeMeHHoro Toka (50 £ 5) I'.
Hanpsoxenne B cetn (220 + 10) B.

10. TIOIOTOBKA K BBITIOJIHEHUIO U3MEPEHUA.

10.1. Orbop u xparenue nMpod BOAKI.

10.1.1. XuMH4eCcKy10o MOCyAy, NpHMEHACMYIO B NpOLECCe aHaNMH3a H Uil oTbOpa
npob, obezxupupaior 10% BoAHBIM pacTBOPOM eaxoro Hatpus B TeyeHHe 10-12
4JacoB, MBIBAIOT OMIHCTHILIMPOBAaHHOM BOZOif, 3aTEM NPOMEBIBAIOT pacTBOpoM |
MOJIL/IM~ a30THON KMCJOTH H OIIOJIACKHBAIOT OMAMCTHILIMpOBAHHOHN BOJOH. 3aTeM
nocyxy oOpabaThiBalOT KOHIEHTPUPOBAHHOH CEPHOn KHMCIOTOH, IPOMBIBAIOT
TPHAUCTWLIHPOBAHHOH  BOJOH, 3anMBalOT  XJIOPHCTOBOAOPOAHOH  KHMCHOTOH
KBUIM(PHUKAHK OC.4Y. pa3banieHHON TPUANCTHIUIMPOBAHHOH BOJOK B COOTHOINEHHH
1:100, BrimepxuBalOT B Te4YeHHE 2-3-X YacoB, IIOCNE Yero BHOBH IPOMBIBAIOT
TPHAUCTHWUIHPOBAHHOHN BOJOM.

10.1.2. IIpobr1 BOABEI OTOHPAIOT B NONMITHIIEHOBBIE OYTBHUIH, NpeABapHTENILHO

npoMeITEIe 0TOMpaeMoil Bonoit. O6veM orbupaemoit npoObl Bozkl nonmKeH OBITH HE

mexee 100 oM.

10.1.3. Orobpanusie npupoausie BOAL GHALTPYIOT dYepe3 IVIOTHBIA HAbTP (CHHSAS

JIEHT2) H HOAKHUCIAIOT XJIOPHCTOBOZOPOAHOK KHCIOTOH KBATH(GHKALMH oc.4, 1o pH =~
3

2-3, nobamnas 1 cM’ KOHIEHTPHPOBAHHOH KHCAOTHI Ha o6beM mnpobel 1 am’.
QOUNLTPOBAaHHE INPHPOJHBIX BOJ, COACPKAaIMX  HeOONMBIIOE  KOJNUYECTBO
MEJIKOJAHCIIEPCHEIX B3BEHIEHHLIX BEIECTB, BO3MOXHO NPOBOAUTHL ¢ HCHOJIB30BAHUEM
MeMOpaHHEIX QHUABTPOB CO CpeAHHM nuaMerpoMm nop = 0,5 MKM nox HeGonsIIMM
BakyyMoM. CTouHEBle BOAB OUIBTPYIOT 4Yepe3 INOTHBIM GMIbTp (CHHAA JNeHTa) M
n3MepstoT 3HaueHHe pH npobel. 3aTeM ¢ NOMOLIBIO XJIOPHCTOBOJOPOIHOR KHUCIOTHI
HJIH THAPOKCHAA HATPHA ycTaHaBauBaloT pH npobsel =~ 2-3. [1poOb1 BEIAEPKUBAIOT HE
MeHee 3-4-x yacoB nepen BoInodHeHHeM H3Mepenuii. Ilpobsl, 3akoHCcepBHPOBaHHbIE
TaKuM 06pa3oM, XpaHiT B XonoquisHuke npu 4 — 6 °C He 6onee 2-x Heaens.
He3akoncepBupoBaHHsie ITpo6sl aHANH3UPYIOT B feHb oTbopa.

10.1.4. Ilpu orbope npob6 cocraBnsercs CONMPOBONUTENLHBIH JOKYMEHT IO
YTBEpPXACHHOHN (popMe, B KOTOPOM YKa3bIBAETCA:

- LIeNb aHANHU34d, MpeAnofaraeMole 3arpA3HHTENH;

~ MECTO, Bpems ordopa;

- HOMep Npo6El;

~ HOMKHOCTB, GaMHIIHA, OTOHpalowero npoby, aara



10.2. TToAroToBKa 3JIeKTPOXHMHYECKOH AYEHKH K BBINIOJIHEHHIO H3MEPEHUH.

CTexNAHHBIH CTakaH (3JIeKTPONHK3Ep) HOCie NpPOBEAECHHUS aHanu3a oOpabarniBaloT
KOHLEHTPUPOBAHHOM! cepHOli KUCIIOTON H NPOMBIBAIOT OMAUCTUINIMPOBAHHOH BOJIOH.
Dnaekrpoasl  (MHOMKATOpHBIA, BCIIOMOraTeNbHBIH, CpaBHEHHA)  MNPOMBIBAIOT
OUAHCTHIIHPOBAHHOH BOACH. 3aTeM 3JIEKTPOJIH3ED H JIEKTPOob] (BCIIOMOraTeNlbHbIN
H CpaBHEHKA) BBIAEPXUBAOT B pPacTBOpPE XJIOPHUCTOBOLOPONHOH  KHCIOTH!
kouueHTpauuu 0,1 mons/mm° B TedeHwe 1 — 2-X MHHYT H BHOBB [IPOMBIBAIOT

OUAHCTUINIUPOBAHHON BOJOH.

10.3. IlpuroroBnenyre pacTBOpOB, HEOOXOAUMBIX JIJIA BBINOAHEHUS H3MEDPEHRHUH.
10.3.1. IlpuroroBneHne ocHOBHBIX pacTBOopoB (OP) uukens (II) ¢ mMaccoso#
koHUeHTpauue noHoB HUkens (11) 0,1 Mr/cMm:.

10.3.1.1. IIlpuroroBnenrie oCHOBHOro pactBopa Hukens (II) w3 rocynapcrseHHOro

cTaHjaapTHoro obpasna cocrasa noHoB HUKens (II) ¢ aTrecToBaHHON KOHIeHTpanHeH
anemeHTa 1 MI/cM’.

B MepHyro konOy BMecTUMOCTBIO 50 ¢M™ BBOIAAT 3 cM’ cranmapTHoro obpasua
cocrasa HHkens (I} u mosomar o6vemM pacTBOpa A0 MeTKH OHAMCTH/UIMPOBAHHOM
BOJIOH.

10.3.1.2. IIpuroroBneHue ocaoBHoro pactBopa Hukend (II) B orcyrctBun ['CO:

Ha a”HanuTHYeCKHX Becax B3BEIUMBaOT B XHMH4YeCKOM cTtakaHe (,4049 r xmopucroro
HHUKENA H pacTBOPAIOT B OUAHCTUIANHPOBAHHOH Boxe, coaepxawed 20 oM’
KOHLIEHTPUPOBAHHOHN XJIODUCTOBONOPOAHON KHCNOTBI. PacTBOp KOJUYECTBEHHO
NepeHOCAT B MePHYIO Koj6y BMecTHMOCTHIO 1 mM°. OFseM pacTBOpa JOBOZST N0
METKH Ha Koyibe OMRUCTHANNPOBaHHOM BOAOM.

OcHOBHBIE paCTBOPBI YCTOHYHBHI B TEUEHHE O MECALEB.

3

10.3.2. IlpuroroBnenne arrecToBaHHEIX pacTBopoB Hukens (1I).

ATtrectoBaHHble pacTBopbl (AP) ¢ comepxanneM anemedTa no 10000, 1000 u 100
MKI/IM’ TOTOBAT NMOCNeA0BaTeNbHBIM pa3bapnenuem B 10, 100 1 1000 pa3 oCHOBHOTO
pacTBOpa B MeEpHBIX Konbax BMECTHMOCTBIO 25 CM’ B COOTBETCTBMH C Tabmn.2.

PazbaBnenve OCHOBHBIX pactBopoB HHKensd (II) mpoBOAAT TPHUAMCTHIUIMPOBAHHOH
BOIOH.

Tabnuna 2.
Kouuentpauus OQ6veM HexoaHOrO KoHueHTpauus Kon IlorpemocTs,
HCXOHOI0 pacTBopa pacTBopa, NpUTrOTOBMCHHOro | pacTBopa | obycinopieHHan
| QA NPHIOTOBNEHHA OoTOHpaeMbIH LA AP, mxr/am’ npouenypoit

apurorosneHua AP, IIDHTOTOBNEHHA,

e’

%
2,5 10000 AP-1
2,5 1000 AP-2
25 100

AP, Mxr/om’

- e —— — .

AP-1 u AP-2 xpansar 1 Henenio.
AP-3 roToBaT exxenHeBHO.
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10.3.3. IIpyuroroBneHye 3TaHONBHOIO PAcTBOpa AUMETHIINIMOKCUMA KOHLEHTPALIUH

3
0,025 monp/aMm”.
Ha a”HanutHyeckux Becax B3pewuBaroT (,0725 r gUMETHATNIHOKCHMA W MEPEHOCAT

HABECKY B MEpHYyI0 Konby BMecTHMOCTHIO 25 cMm°. J[06aBNsIOT 3TaHON M JOBOAAT
pacTBop A0 MeTkH. CIIMPTOBHI pacTBOP NUMETHUATANOKCUMMA XpaHsT | Henento.

10.3.4. IlpuroroBnesue pacTsopa MUpHAMHA KoHuenTpauuy 0,3 MOJIE/IIM".
B Mepuyio konby BMecTHMOCTHIO 100 ¢M° NumeTkoll BMECTHMOCTBIO 5 CM® BBOAST

2,4 cM’ mupuauHa. O6beM pacTBOpa MOBOIAT [0 METKM TPHUAMCTHIUIMPOBAHHOIM
Bonoi. PacTBOp nUpHUAHHA XpaHAT 1 MecsL.

10.3.5. HpPlI‘OTOBJIeHHe aMMMa4yHO-XJIOpHAHOro 6ydepHoro pactsopa KOHLEHTPaLHK
2 Mons/aM’ 1o r’MAPOKCHAY aMMOHHUS U ] MONB/IM’ 110 XJTOPHCTOMY aMMOHHIO.

Ha aHanuTHYeCKHUX Becax B3BelMBAlOT 26,8 r XJIOPUCTOr0O aMMOHMS M TIepEHOCHT
HaBeCKY B MeEpHYI0 Kkonby BMecTUMOCThIO 500 cm. Tlpunusaior 75 oM 25%
pacTBopa runpokcunia ammosua. O6BeM pacTBopa JOBOASAT JO METKM Ha Konbe
TPHAHUCTHIUIHpOBaHHoM BoaoH. MameparoT pH nonyyenHoro pacteopa y 10BOJAST €10

KHCIOTHOCTE o pH = 9,810,2.
10.4. ITonroroBka kK paboTe ¥ pereHepailus MOBEPXHOCTH HHAUKATOPHOIO 3NEKTPOAA.

10.4.1. Tloaroroska noBepXHOCTH HHAUKATOPHOIO 3J1€KTPOJA.
[Tepen xaxapIM NMOrpyKEHUEM B paCTBOP NEKTPO:
- IPOMBEIBAIOT TPHAHCTHIHPOBAHHOH BONOMH;

- ocyIaloT GuIbTpOoBaNbHOH OyMaroii;
- TOHKHi cnoit paboyeil MOBEPXHOCTH INEKTPOAA CPE3AIOT PE3IIOM KepaMHYECKHM.

10.4.2. Perenepanus noBepXHOCTH HHAMKATOPHOIO 3JIEKTPOAA.
ITocne perncrpaiy Kaxaoi BOABTAMIIEPOIrPaMMEI JUISL PEreHepaldH TOBEPXHOCTH

3EeKTpOX MONAPH3YIOT KaTOAHBIMM pa3BepTkaMM noTeHuuana (5 pa3sepTok)
uaTepBane ot (-0,75)B 1o 1,0 B.

10.5. Iloaroroekxa npubopos k pabore.
ITonrorosky x pabote MPOBOAAT B COOTBETCTBHM C HHCTPYKIIMEHR 10 IKCIUIYaTALIMHU U

TEXHHYECKOMY OINMHUCAHHIO COOTBETCTBYIOLIEIO NpubHOpa.

11. BBITIOJHEHUE U3MEPEHUI.

11.1. Ipo6x1 ¢ Hu3KHM (MeHee 50 MI/aM’) conepXXaKHEM ~pPraHH4ecKOro yrnepog:xa.
11.1.1, Ananus npod ¢ coaepxanueM nHoHoB Hukens (II) menee 100 MI(I"/.H,M

B crexnaHuell cTakaH (SJIEK'IPOJIH3BP) HOMemamT 8 cM’ npobsr, 1 oM’ pacTBopa
NMUPHONHA Konuempaunn 0,3 Mons/mm’, 1 cM’ pactsopa KCl (NaCl)" koHueHTpauuu
4 MOJIB/,I[M 0, l CM” 3TaHOJLHOTO pacTBOpa AHUMETHAIIHOKCUMA KOHLEHTPalUH
0,025 moms/mM® ® 0.05-0.2 cm’ aMMHaYHO-XJIOPHAHOTO OydepHoro pacraopa,

* TIpn ananuae BRICOKO MHHEPARHU3HPOBaHHLIX NPob (MOpckKe, okeannyeckye soast) pactaop NaCl (KC) ne
nobapnnion.
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npurotosieHHoro no n.10.3.5. pH pacreopa B 3nexTpoiu3epe AOMKHO OLrre B
npepenax 9,2 + 0,2,

OrnyckaioT B 3NeKTposusep rpadpUTCOAEpIKANIH 3EKTPOA, 3NIEKTPOA CpaBHEHHA H
BCIIOMOTaTeNbHEIH 3jIeKTPOJ U IIPOBOAAT aHANIN3 NPH CISIYIOINHX YCAOBHAX:

1 IlpenpaprTebHOE KOHIIEHTPHPOBAHHE 5-60 cex ¢ nepeMemMUBaHHEM TIPY
noresimane (-0,75) B
2 VYcnokoenue 10 cex npn norenunane (-0,75) B

3 PerucrpanusA xarommuoit
BOJILTaMIICPOTPAMMEI IIPH CKOPOCTH
JHHEHHOH pa3BEPTKH MOTEHIHANA

50 - 350 mB/c B HHTEpBaNE (-0,75)-(-1,35) B
[ToTedinan MaxcHMyMa aHOJHOTO TOKA -,L1)x(0,1) B
4 Perenepanus no n.10.4.2

[IpoBopar mnpounecc mnpedBapHTENBHOINO KOHIECHTPHPOBaHHA H PEerHCTPHPYIOT
aHauTHYecKUH curHan (AC) Hukens it npoOs! (onepalyio NOBTOPAIOT 2 - 3 pa3sa).
3aTeM B 3MEKTPONH3ep ¢ MOMOINBIO H03aTOpa WIKM IMMETKH BHOCAT Jo0aBKy
arrectroBaHHOro pacrsopa (AP) monoB Hukens (I1I) B TakoM Koiu4ecTBe, 9TOOHI

BennyuHa AC HHKe g yBeTUYmiIach B 1,5 - 2 pa3a o cpaBHEHHIO ¢ NEPBOHAYAILHOIA.
Ob0veMm n00aBKkH He momkeH npeBnimars 0,25 oM. Peructpupyrotr AC mnpobr1 ¢
no6aBkoil B T€X ke ycnouax, 910 B AC mpoOsl (onepaliyio NOBTOPSIOT 2 - 3 pa3a).
Conepxanne Ni (II) B xomocroit (koHTponsROH) npobe onpemensior MIA KaxAaoH
HOBOH MMAPTHH HCIIOJIb3YEMBIX PEaKTHBOB.

11.1.2. IIpobs! ¢ conepxanueM Ni (IT) 100 - 2500 MKT/I0M .

B anexTponusep 3jeKTpPOXHMHYECKOH S9EHKH ITOMeINaloT 8 cMm® pactBopa KClI
(NaCl) xonueHtpauun 0,4 mons/aM°, 1 cM® NUpHAEHA KouueRTpauwmH 0,3 Mons/oM’,
0,1 cM’ 3TaHONBHOTO pacTBOpa JUMETIITIIHOKCUMA KOHIIql-ﬂ]JaHHH 0,025 MOJIB/,IIM3 H
0,05-0,2 oM’ aMMHayHo-XxJiopuaHoro 6ydepHoro pacmppa, IIPUT'OTOBJIEHHOIO TIIO
m.10.3.5. pH pacTtBOpa B anexkTponu3sepe HOMKHO OBITE B Npeaenax 9,2 +0,2.
OnyckaroT B 3/IeKTponau3ep rpaduIConep X audi 3J1eKTpOoH, 3NEKTPOA CPaBHEHHS H

BCIIOMOTaTENbHBIA 3JIEKTPOA H NPOBOJAT IpeABApUTEIEHOE KOHLICHTPUPOBaHHE B
COOTBETCTBHH C YCJIOBHSIMH, YKa3aHHBIMHM B 11.11.1.1. PerHctpupyror ananutHyeckui

CHUrHan (OHOBOTO 3JNEKTPOJINTA. 3aTEM B 3IJEKTPOJIH3EP INOCIENOBATENIBHO BBOMSAT
ANMHKBOTHYIO YacTh nmpoOel (1 wiu 0.5 cM’) B COOTBETCTBHH ¢ Tabnuueil 3, nobaBky
aTTectoBanHoro pacteopa Ni (II) ¥ NpPOBOAAT M3MepPEHHs COOTBETCTBYIOLIUX
aHATMTHYECKHX CHTHAJIOB IIPH YCIOBUAX, YKa3aHHBIX BIL.11.1.1.

11.2. ITpo6sl ¢ cofiepxanHeM OpPraHHYeCcKoro yrieposia Bee S0 Mr/aM- .

11.2.1. O6pabotka npobsl ynsTpadHORETOBEIM 00Ty 4eHHEM.
K 10 cM’ mpobsl, nogxucieHHOH 1O pH 2 - 3 npunusarot 0,1 cm® 30% pacTBopa

MepekKHCH BOAOpOJa M MOABEpPratoT Npody yJeTpadHOoNeTOBOMY OONydeHHIO Mg
paspylIeHus OpraHHYeCKHX BellecTB npu Temnepatype 90 °C B Teuenne 1-2 vacos B
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COOTBETCTBHH C PyKOBOACTBOM I10 3KCIIYaTallHH YCTAaHOBKM 1is 00paboTkH npob
ynbTpadnosIeTOBLIM O0NYyYeHHEM.

11.2.2. Ananus.
Ananu3 noarortosieHHoOH mo n.11.2.1 npo6sl nposoast no n.ll.1.1 uau 11.1.2 B

3aBHCHMOCTH OT cojepxxanus Ni(II) B ipoGe.
Conepxanne Ni (II) B xonoctoit (KkoHTpOnbHOM) tupobe onpeneasior i KaxnoH

HOBOH NapTHH HCIIONb3YEMBIX PEaKTHBOB.

Tabauua 3
BbIBOP AJIMKBOTHON YACTU ITPOBLI JIJIS1 AHAJIU3A.
Ne [MToanuanazox namepsemerx | Crenexs Eﬁannenna ~ Obnbem n}mﬁm, i
KOHUEHTpaUHH HOHOB NpoOsI no6asnseMoii B fueiixy, cM’

auxens(ID), Mxr/m’ _ _ o
1 1-100 1:1.25 1 80

100-1000 .10 | B 1,0 ]
3 | tooe2s00 [ 1m0 | o ]

12. BBIYNCJIEHUE K1 OQPOPMIIEHHE PE3YJIbTATOB AHAJIN3A.

12.1. IIpun pabore Ha ananusarope VIBA-5 ® npoueaypsl o06paboTky
BONBTAMIIEpOrpaMM H  BBIYMCJIEHHS PpEe3YJNbTAaTOB aHalu3a IPENyCMOTPEHD
IporpaMMHLIM Of0€CIIeYeHHEM U NpPOBOMATCA aBTOMaTH4YeckH no ¢opmyne (1), ecnu
aHanu3 nposopsar no n.ll.1.1, unu no dopmyne (2), ecnu a”Hanmu3 NpPOBOAAT NO

nll.1.2;

3\ Hlxcded _
Xyarcz | 00 = o7 gy 55 Com (1)
(H,-H)*CxV, )

X(urz [ Om) = E .- HO<V
2 | ay

rue
H, — cpeaHee 3HaYeHHE BEJIHYHHLI aHAUTHTHYECKOTO CHIH.J1a Ni ais npobei;
H, — cpenndee 3HayeHHEe BeJIHYMHBI aHANMTHYECKOro curHana Ni ang npobsl ¢

nobaBieHHBIM aTTecTOBAaHHEIM pacTBopoM Ni (II);
H; — cpenHee 3HaueHHE BEJIMYHHB! aHANHUTHYECKOoro curHana Ni min ¢oHOBOro

3JIEKTPOJIKTA;
Cn - xoHUeHTpauusa arrecToBaHHoro pacrsopa Hukens (II), m3 koroporo npenaior

no6aBxy B mpoby, Mxr/am’;
Vi - 06peM aTTecTOBaHHOIO pacTBOpa HHKeNd, 100aBJIEHHBIH B 3JIEKTPOJIH3ED, ™’ .

Van — 065EM aTHKBOTHOM YacTH Npo6EI, NOMEIIEHHEIH B 3/IEKTPONN3ED, CM
Cxon - xonuentpauus HonHoB HHKens (II) B xontponssoii (xonocrtoii) npobe,

MKI"/;I;M3.

12.2. Pesynprathl ananusa npobGnl (MKr/a) eeigaiorcs Ha mosurtope IIK B BHae
nnoTokona. B NboTOKOJ PEKOMEHAYETCA BBOAUTD C..¢AYK e faHHEIE:
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- HOMED MPOTOKOJIA;

- ucnoanurtensd (P.HM.0. ucnonuurens);

- 06BeKT aHATH32 (HAaHMEHOBAHME AHATM3UPYEMOii IIpo6h);

- YCIOBHA aHaIM3a Mo YCMOTPEeHHIo Hcrnondutens (cnocob npobonoarorosxwu,
(POHOBBIH 3JNEKTPONUT, BPEMA H NOTEHIHAN NPEABAPHTENLHOTO 3JICKTPOAN3A,
o0beM ANTHKBOTHO yacTH NMpoOb! B3sATHIM i aHaNM3a).

13. KOHTPO/JIb ITOI'PEHIHOCTHU METOJINKH KXA.

13.1. OnepaTHBHLIN KOHTPOJIE BOCTIPOH3BOAMMOCTH.

O6pa3uaMu ISt KOHTPOJIA ABISIIOTCS NPpoOLI MHTHEBLIX, MPHPOAHEIX H CTOYHBIX BOJ,
B3MTHI€ B TPAAULIMOHHBIX TOYKaxX KOHTIponsA cocraBa BoA. Obnem oroOpaHHOH s
KOHTPOJA Mpobnl nomkeH COOTBETCTBOBATH YABOEHHOMY 00beMy, HeobXoaumomy
I TIPOBeJIEHHs ananu3a no Meroguke. Orobpanupii 00beM AENAT Ha ABE paBHbIC
YACTH U aHAJIM3HPYIOT B TOYHOM COOTBETCTBHH C IMIPOIHCHI0 METORMKH,
MaKCHMaJIbHO BapLUpys YCJOBUS IIpOBENEHHUA  aHaJIM3a, T.©. [ONydYaroT JBa
pesynsTaTa aHaliu3a, HCNONb3ys pa3Hhle HabOpsl MEpPHOH IIOCYBl, pa3HBIC NApTHH
peakTHBOB. B pabote nomxHBI yyacTBOBaTh ABa aHanuTHKA. JBa pe3ynbraTta aHanu3a
He OOJDKHBI OTJIHYATHCA APYTr OT JApyra Ha BEJIMYHHY JOIYCKAeMbIX PacXOXIeHUH
MEXIY pe3yJibTaTaMy aHamu3a:

'XIHleSD » FAC

X1 - pesynwTat ananu3a pabodeii npobur;

X2 - pe3ynbTaT aHanu3za 3Tof Xe MNpoObl, MONydeHHLIH APYr¥M aHAIMTHKOM C
MCTIONBb30BaHHUEM APYyroro Habopa MepHOH NMOCYABI H JPYTHX NapTHil peakTHBOB;

D - nomyckaemsle pacxoXOAEHHS MeXny pe3ylbTaTaMH aHajlx3a OAHOH M ToH Ke
POoOKL.

[lepronuynoCTs NpoOBeOeHMs ONEPAaTHBHOIO KOHTPONS BOCIPOH3BOAUMOCTH - He
pexe OIHOro pasa B Hefemo. JlonyckaeMele pacxoXIeHUsT MEXAY pe3ynbTaTaMu 2-X
aHanu30B npHBeleHsl B Tabnune 4. Ilpu npeBbilleHUH HOPMAaTHBA OINMEPATHBHOIO
KOHTpONA BOCIHPOU3BOAMMOCTH, OSKCrnepuMeHT nosropsior. IIpy mnosTopHOM
NPeBbIIEHHH YKa3aHHOTO HOpMAaTuBa [ BBIACHAIOT IMPHYHHEB], IIPHBOAAILUME K
HEYOBJIETBOPUTENLHBIM PE3YJIbTaTaM KOHTPONA U YCTPAHAIOT UX.

IIPUMEYAHMUE. IlepeBon 3HayeHnH D u3 abcomoTHBIX €IMHMIL (MKI‘/I[M3) B
OTHOCHTeNIbHBIE (70) OCYLIECTBIAIOT O hopMye:

D Y x 100% — +
D(%) = mK2 /%M ) - 3 rne X-= ~X—LE-X-1

Tabnuia 4.
3HaYeHHs HOpMaTHBAa ONEPAaTHBHOrO KOHTPOJS BOCIIPOU3BOAUMOCTH.

JlHanaloH aHanH3upyeMBIX CONEPIKAHHUIA,

MKT/ M
ot 1,0 50 50,0 Bxnrou. 50
cB. 50 no 500 Bxmou. 28
cB. 500 10 2500 BKITIOY. . 6
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13.2. OnepaTtuBHLIA KOHTPOJIb NOrPELIHOCTH.

Ob6pasuaMe BN KOHTPOMS ABIAIOTCA pealibHble 11poObl NMUTHEBBIX, NPUPOAHBIX U
CTOYHBIX BOJA, B3ATHIC B TPAAHIHOHHBIX TO4YKaX KOHTpoas cocraBa BojA. Obbem

oTobpaHHOH NpoOB! WA KOHTPOAA HOJXKEH COOTBETCTBOBATH YABOEHHOMY 00OBEMY,
HeoOXOOQUMOMY IJisl HPOBEACHHS aHanuia no meroauke, OToOpaHHbI 00beM JensT
Ha JiBe paBHbIEe YAacTH, NEPBYIO U3 KOTOPHIX AaHANH3UPYIOT B TOUHOM COOTBETCTBHUM C
MPONHCHI0 METOAHKH H NOJIYUAIOT Pe3yJIbTAT aHAJIM3a UCXOAHOHK NpoGel - X, BTOPYIO
pa3baBIsIOT JUCTHIUIMPOBAHHON BONOH B JBa pa3a M CHOBa AENAT HA JiBe paBHBlE
JacTH, [EPBYIO0 H3 KOTOPBHIX AHANM3UPYIOT B TOYHOM COOTBETICTBHH C IIPOIHCHIO
METOAHKH, ITOAy4as pe3ynbTaT aHanu3a paboueil npobel, pazdaBieHHON B ABa pa3a -
X’, a BO BTOpylO uacTh Aenarotr pobaBKy onpeaenasemoro koMnoHedta (C) o
aHATH3HPYIOT B TOYHOM COOTBETCTBHM C NPONUCHIO METOAHUKH, NONYYas pe3ynbTar
aHann3a pabodel npobsl, pazdaBneHHOH B JiBa pa3a, ¢ nobaskoit - X’, (Pe3ynsTaTh
aHayn3a ucxoxHol paboueit npodrl - X, paboueii npobrl, pazbasnenHoil B asa pasa -
X’, 1 paboueit npobsl, pazbasnesHoi B ABa pa3a ¢ nobaskoii - X’’ cienyer noaydars
B OJMHAKOBLIX YCJOBHAX, T.6. UX IOJY4YaeT ONHH AHANUTHK C HCHONB30BAHWEM

OJHOTO Habopa MEPHOHR NMOCYnbl, OAHOH NMAPTHH peaKTHUBOB H T.1.).
Peutenne 06 yHoBIETBOPHTENBHOH NOTPEIIHOCTH NPHHHUMAIOT NPH BHIMONHEHUH

YCIIOBHS:
X +X'-X -C|sK .rae

X - pe3ynbTar ananH3a pabouest npodel;

X’ - pe3ynbTaT ananu3a paboue npodrl, pazbasnenHoi B ABa pa3a;

X - pe3ynbTaT a”Hainn3a pabouéil npoOrl, pasdasneHHOH B ABa pa3a, ¢ noOaBKO
onpenenseMoro KOMIIOHEHTa;

C - Bem4nHA J00aBKH onpenenseMoro KOMIOHEHTa,;

K - HopMaTHB ONnepaTUBHOTO KOHTPOJA [MOIPEUIHOCTH.
HopMaTtHB OfepaTHBHOIO KOHTPONA [OTpEIIHOCTH (AONycKaeMoe 3HadyeHhe
Pa3sHOCTH MEXAY pe3yNnsTaToM KOHTPOJBHOI'Q U3MEPEHHS peanbHOH Nnpobbl, npobel,
pa3bapiieHOH B ABa pa3a, npodkl, pa3bapsieHHO B ABa pa3a ¢ BBeJeHHOH 100aBKoH

BEIHYHHOH N06aBKY) JUIs NOBEPUTENBHOH BeposaTHOocTH P= 0,90 paccuurriBaior no
dbopmyne:

K= 034A,,+164\KO'XH(A)) +{o v.(A ) +(O~X(A)) MKT/AM, Ce

Acc - XapaxkTepHCTHKa CHCTEMaTHYECKOH  COCTaBJAIOLLEH  MOIPelHOCTH,
COOTBETCTBYIOLLAS COAEPIKAHMIO KOMIIOHEHTa, paBHOMY BEJIHYHHE 100aBKH,

x C
A = ‘5;‘00 , MKr/nm° (C - coiepkasie KOMITOHEHTa B J0GaBKe);

ox(A) (0(4), 0,(A)) - XapakTepHCTHKa CIYYalHOH COCTaBNAIONIEH NOrPEIHOCTH,
COOTBETCTBYIOIIAA COACPKaHUIO KOMMOHEHTa B pa3basneHHON mnpobe ¢ nobasxoil
(pa3baBsnenHo# npobe, peanbHo Mpobe COOTBETCTBEHHO),
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O X~ (5) X -X ) 3 9
O y-(8)= , Mxr/aM” (X’ - comepxannie KOMNNOHEHTA B pa36aBiaeHHOR

100
npobe ¢ nodaskoii);

(0)x
O y(8)= g‘XTOO—X‘ , Mxr/mM° (X’ - conepixanye KOMITOHEHTA B pa3GaBiieHHO

npobe);

O)x X
O ,(8) = g-"T(d%—- , Mxr/nm® (X - cofiepikaHne KOMIOHEHTa B peansHoil mpo6e).

OnepaTHBHEIH KOHTPONL NMOTPENIHOCTH 00A3aTENbHO NMPOBOAAT IIPH CMEHEe IapTHiA
pPeaKTHBOB H He pexe OOHOIO pa3a B HEAEIO.

[Ip1 mpesBimeHMH HOPMAaTHBA OMEPATHBHOIO KOHTPONA MOTPELIHOCTH 3KCIEPHUMEHT
MOBTOPAIOT. [IpH MOBTOPHOM MPEBBIMCHHH YKa3aHHONo HopMaTuBa K BBRIACHAIOT
NpHYHHE], NPUBOASUIIHE K HEYAOBJCTBOPUTEIFHEIM pe3yNhTaTaM KOHTpPOJsI H
YCTPaHAIOT UX.

13.3. ®opma npeacTaBIEHHUS pe3yJIETATOB aHANH3A.

Pe3yneTaT KONHMYEeCTBEHHOro aHajivM3a B JOKYMEHTaX, NpefyCMaTpuBalOUHX €ro
HCTIOJNIE3OBAHHE, NIPEACTABAAIOT B BHAE:
pe3ynsTaT ananu3ia (X, Mlcr/,tm’), XapaKTepHCTHKA NOrpeHOCTH

(6 =/01/ = /o8/, %), P=0,95
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OEAEPAJIBHOE ATEHTCTBO 110 TEXHUYECKOMY PEIYJIMPOBAHUIO 1 METPOJIOITHU

[ocynapcTBEeHHBIN Hay4YHbINH METPONOrHYECKHH LIEHTP
OI'YIl «YpaiabCKHH HAYYHO-HCCJIEAOBATENbCKHUH HHCTHTYT METPOJIOrHH»

CBUJIETEJLBCTBO

00 aTTrecTaliMN METOANKH BbLINMOJHCHUA H3IMEpPEUHii

Ne 224.01.10.067/200S8

MeTtonuxa BLINOJHEHHUS HKIMEPEHHUIH  MACCOBOH KOHUEHTPALMN HOHOB HHKENA

0203

HaHMCHOBAIKC KIMCPACHOH reaH MLl ob1exTa

B 112063)( [IMTbCBLIX, HEHEOIIHBIX 41 CTD‘-I_HBIX_LBOI[ MB’TT' OHOMEHHBCPCHOHHGI‘:I BOJNLTAMNCPOMCTDHMY,

- T o w—— [

no pazpaborxke MBH

H MeTo/z HaMepeHHR

paspaboraunasn YIOVY u HIIBIT «MBA» (r. Exatepuubypr),

MAHNMCHOBAHNE OpraHmauKy (npeanpuaTHna), palpabotasmeh MBH
H pEraiaMCHTHPOBAHHAaA B cralmap're DPI‘EIHHZ'S&L[HH

OBO3HAUCHHE § HAHMENOBAHHE AOKYMCHTa

arrecroBaHa B coorsercrsnu ¢ 'OCT P 8.563.
ATTeCTauus OCYLIECTBNICHE MO Pe3yabTaTaM _ METPOJIOIHYECKOi 3KCNEpTHAbL! MATEPHANOB

aMA pator: METPONOT HYSCKAN IKCHEPTHIA MATCPHANOS 110 paspabortke MBH. TeoperHycchoe HaH WwenepuMenTAUNLHOS Moo ToBatne NBEH.
Apyrwe sas paGor

B pesynbrare arrectauuuM ycraHoeaeHo, uto MBH coorBercTByeT npeabssnseMbiM K HeW
meTponoruueckuM TpeboBaHusaM U obnamaer cAEAYIOLIHMH OCHOBHBIMH METPOJNOrHUYECKUMHU
XapaKTepHCTHKAMH, [IPHBEACHHBIMH B MPHIOXKCHHKH.

AHANAYOH HIMEPEHHA, ASPAKTEPHCTHKHN NOFPEIHOSTH HIMEPENHA {N¢ONPEIeNHILOCTL HIMePCIIWR) # (HAK) \ApPAKTEPUCTHRH COCTARIAIOLLH
NOrpeHOCTH (IPH HEODBXOZHMOCTH —~ HOPMATHALI KOHTPO/IR)

[Tpunoxenune. merponornueckue xapakrepucrnku MBH Ha i NHUCTE

3aMm.aupeKkTOpa NO Hay4yHo# padore
3as.naboparopueit
JHara spinauu: 30 .06.2005r

Cpox ReHCTBHA: 34 06 2010r.

Poccun, 620000, o, Examepuninpe, v Kpachoapucuchn, 4
mey (343) 350-26-18, pare (3431 35G-2G-39 E-mairl unmm{@ wnminn ey




[punoxenne K conaerenscrey Ne 224.01.10.067 /2005
00 aTTecTauwit MCTOAHKH BbINOANCHHA HIMEPEUUH
MACCOBOI] KONNEHTPAUNH HOBODB IBIKEAS B podax NHTHLEBLIX, NPUHPOAHLIX ¥ CTOYHLIX BOA
METOAOM HIIBCDCHOHHOH BONLTAMIEPOMETPHH

1 Ananaszon H3MCPCHHMH, 3HAYCHHUA MOKA3ATCACH TOMHOCTH, NMPaBHIbHOCTH, NOBTOPAEMOCTH M BOCNIPOH3BOAHMOCTH

Huanazon navcepenuit. {[Tokazatens [Toxaszarean [Toxazate.n [Toxa3zaTens
Mr/aM’ NOBTOPACMOCTH BOCTIPOM3BOMMOCTH | NPaBUIBHOCTH TOYHOCTH
(OTHOCHTCNLHOC (OTHOCHTCILHOC (rpaunub! (rpaHuLb
|cpc,nﬂcua,upnrnuccmc CPCAHEKBAIPATHICCKOC | OTHOCHTE 1LHOM OTHOCHTCNBLHOM
I OTKJIOHEHHC OTXJIOHCHUC CHCTEMATHMCCKOH NOrpeIIHOCTH
| MOBTOPAECAOCTH), BOCNPOH3BOAHMOCTH). | NMOTrPCLUHOCTH NpH | mpn scpoTHOCTH
o,, Yo or, % BCPOATHOCTH P=0 93), P=0 93). 8, %
| 10, %o .
ot 0.0001 1o 0.0028x2 14 (20 22 43
¢8.0 002 700 0! Bka | 10 |3 20 36
cB 0.0] 10 0.] Bkn 7 10 13 25
¢B.0 1 no 2.5 Bka. d L 6 9 15

2 [JlmanaloH wM3MCPEHMI, 3HAUCHMUM TMPCIACIOB MOBTOPSCMOCTH M BOCNPOM3IBOAMMOCTH [IPH JQOBEPHTENbLHOM
seposTHoCTH P=0.95
| Inana3on navcpeHuit, | [peaen nosropsicvoct i

3
Mr/aM (oTHOCHTEMLHOC 3HMC.I1C
JOITYCKAEMOTO PACNOKIACHIE MEHCIY
: ABYMA PC3YALTATININ NAPAINCABHBIX

l onpeaencuuit), T, %

[Ipenen Bocnpunino,:mmocm

(oTHOCHTENIBEHOE 3HAYEHHE AOMYCKACMOTO
PACXOKOCHHA MCACIY ABYMA DE3YILTAaTAMH
HIMEPCHHUIE, MOMYMEHHLIMY B PA3HBIN 1a6OpaTOpPHAX),

R, %

ot 0.0001 no 0 002gkn. Y 56 |
¢e.0.002 no 0.01 Bxn. 28 42
¢B.0.0] 70 0 | nkn. 2() 28

[7

cB.0.1 no 2.5 BK. | ] |

3 Ilpu peanusaunn McTozmuxn B 1aGoparopiin ¢ W CrCHNBAIOT.
- KOHTPONb HMCROJHMTEACM NPOUCAYPL BHLIIOINCHHA M3MEPCHMH (HA OCHOBC OHCHKHM NOrpeWwHOCTH NpH

pcanu3aliiy OTACALHO B3s#TOH KOHTPOABLHOI NPONCAYP.l);
- KOHTPO/Nb CTAONABHOCTH PC3yNbTATOB M\t pithil (HA OCHOBE KOHTPONsi CTadUIBHOCTH CPEAHEKBAAPATHUCCKOTO
OTKJIOHCHHS. NOBTOPAEMOCTH, CPCAHEKBAPATINCCKONO OTKNOHEHKMA BHYTpHnabopaTopHoH npeuM3HOHHOCTH,

NOrPEUIHOCTI!)
ANropaT™M Ko1ITPOIS MCHONHKUTENCM NPOUCINPLI BBHINONHCHHA HIMEPCHHIL NMpHBEACH B NOKYMEHTE Ha METOAHKY

BHIMTONHECHHS H3IMCPEHMIA.
[Mpoueaypsi kouTponst CTaOMALHOCTH PCir.1 TO1OB BBINMOAHAEMLIX HIMCPEHMH DPCTNIAMEHTHPYIOT BO BHYTPEHHHX

JOKYMEHTAX fabopaTopHMu.

il
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OEAEPATTBHOE ATEHTCTBO 1O TEXHUYECKOMY PEI'YJIHPOBAHHWIO 1 METPOJIOT'MH
['ocynapCTBeHHbIH HAYYHBIH METPOJIOrHIECCKHHM LIEHTD

OI'VII «YpaabCKuil HAYYHO-UCCIEA0BATENBCKHIA HHCTUTYT METPOJIOI HHN»

CBUIETEJBLCTBO

00 aTTeCTAUMH METOAUKY BBINOJHECHHS UIMEPEHUH

Ne 223.1.01.10.81 /2010

Mertonuka uaMepeHuit MacCOBOH KOHLIECHTPALNH HOHOB HYKeJNd B THTHEBEIX,

HaHMCHOBAHHNE H3MEPACMON BETHYHHL! 0DLEeKTA

PHPOAHBIX I CTOYHBIX BONAX METONOM HHBEPCHOHHON BONLTAMIEPOMETPHH,
H METOMA H3MepeHHH

pazpabotanHas _OOO HIIBIT «<MBAy (r. Exarepuubypr)

HAHMCHOBAHHE OPranHIaLMK (NPeAnpUsTHA), paspaboTasmen MCTORRKY HIMCPeBH{
H pCriaMEHTHPOBaHHAas B CTadaapTe OpraHH3aIlHNHu, _
0003HAYCHNE M RAUMEHOBAHHE NOKYMEHTA

arrecroBaHa B cooTBercreum ¢ I'OCT P 8.563.

ATTECTAlMsl OCYIHECTBIICHA Y10 pe3yabTaTaM METPOJIOTHYECKOH IKCIIEPTH3EI MATEPHANIOB

1O paspaboTKe METOAUKH BEONHEHHS H3IMEPEHHMIT

RMA paOboT. MCTPOJIOIUHECKAd IKCIEPTH3A MATEPHANOR NO PaspabOTKE METONMKY UIMEPCHUI, TEOPETHHECKOE KK IKCACPUMEHTANBHOS
HCCNEAOBAHHE METOAHKH MIMEPCHUH ADYTHE BHILI padoT

B pesyjprate aTTECTAUMH  YCTAHOBNEHO, NTO METONMKA U3MEPEHHH  COOTBETCTBYET
HPCABABISCMBIM K HEH METPOJOIMYECKHM TpPeOOBaHHAM H OGNAfAeT CHEAYIOHIMMH OCHOBHEIMHU
METPOJIOTHHECKHMH XapaKTCPRCTHKAMM, NPUBEAECHHEIME B NIPHITOXKCHUH.

| IpUNOKEHNE: METPONIOrHYECKHE XaPAKTEPUCTHKY METONMKH H3MEPeHHH Ha 1 IHCTE

3aM. HpeKTOpa HO HAYYHOI paBoTe _orompi il £ C.B. MenBenesckux
3an. naboparopuei M. Tepetrses

dara Bbijrauu:

Cpok dedcTBHSE:

Poccun, 620000, ». Examepuniype, va. Kpacuoapsmesickan 4
migit: (343} 350-26-18, gparc: (343} 350-20-39. E-mail: uniim{@uniim. ri




ITpunoxenue k ceuaereaxscrsy Ne 223.1.01,10.81 /2010
00 aTTecTAHH METOAHMKH HIMEPEHHH MACCOBOH KOHIIEHTPALI K
MOHOB HHAKEAH B NHTLEBBIX, NPHPOXHLIX W CTOYHBIX BOZAX
METOAOM UHBEPCHOHHOH BONLTAMNEPOMETPHH

| Juanazon W3MEpeHui, 3HAYEHMS NOKaszareNed TOYHOCTH, NPABHUIIGHOCTH, ITOBTOPSEMOCTH U
BOCITPOH3IBOIHMOCTH

I T ey
- Jnanason Tlokazarens Iloxazatens [Toxazartens [TokaszaTens
t HBMEP&HHE, [NOBTOPACMOCTH BOCIHpPOHU3BOAN- HPaBHJIBEHOCTH TO‘-IHOCTH]
M/ M 3 (OTHOCUTENBEHOE MOCTH (rpasuLb! (rpanyLpb)
3IHAYEHHUE (OTHOCHTENbHOE OTHOCHTENLHOMN OTHOCHTENLHOH
cpenHeKBaapaT- THATEH e CHUCTEMATHYECKOHA NOIMPEIIHOCTH
! HECKOrO CpeAHCKBAAPATH- MOTPEILHOCTH NIpy | npy
OTKIOHEHHAA YECKOTO BEPOSATHOCTH BEPOATHOCTH
NOBTOPAEMOCTH), OTKAOHEHUS P=0(),95), P=0.95), &
Gra% BOCHPOH3BOAM- 4 8{: ’ % Sfyﬂ
MOCTH), OR, 70
ot 0,0001 mo 0.002 Bxmron. 14 20 22 45
cs. 0,002 mo 0,01 Bxaou. 10 15 20 36
cB. 0,01 no 0,1 BkmrOY. 7 10 15 25
cg, 0,1 mo 2,5 BxImroU. 4 6 9 15

2 Jlnana3zoH KU3IMECPEHMH
geposiTOoCcTH P=0.95

3HAYCHNHA HpCACIOBE NOBTOPACMOCTH H  BOCIIpPON3BOAMMOCTH IIpH

Jinanailon [Ipenen moBTOPAEMOCTH [Ipenen BOCIIPOH3IBOAMMOCTH

H3MEPSHHH, (GTHDCHTeﬂhHDE 3HAYEHHE (OTHOCHTEILHOE SHAYEHHE ACMYCKAEMOro

T/ JJ;MB [IOTYCKAEMOTO PACXOXKACHUA MEXKAy | PACKOMACHHS MEXAY ABYMS PedyabTarTamy
ABYMS PE3YN6TATAMH Naparnebislx | H3MEPEHIH, IOy MEHHBIMH B PA3HbIX
onpeenennit), I, % naboparopusx), R, % _

ot 0,0001 no 0,002 Bxirou. 39 56

cs. 0,002 no 0,01 sxunou. 28 42

ci. 0,01 10 0,1 Bxnroy. 20 28

ce. 0,1 mo 2,5 BIoy. 11 17

3 KoHTpons CTaOMABHOCTH pPE3yNbTaTOB HM3MEPEHHH, HONYYAaeMBIX B YCJIOBHAX IMOBTOPSEMOCTH U
MPOMEXYTOYHON (BHYTpANa0OpaTOpHOH) NPENM3HOHHOCTH, OPraHH3yIOT H IPOBONIT B COOTBETCTBHY
¢ FOCT P HUCO 5725-6-2002 u PMI 76-2004., llcpHOIUHMHOCTE [ONYYSHUS PE3YIbTATOB
KOHTDOJBHBIX IIpoueayp #M (OpMBI HX PErucTpalyyl IMPHBONAT B AOKYMEHTaxX J1adOpaTOpHH,
yCTaHaBIMBAIOIOUX MOPAROK M cojepxaHHe paboT 10 OPraHu3aiuy METOXOB KOHTPOJIA CTA0DHIEHOCTH
NE3YNhTATOB H3IMEPEHUH B Npeenax JIabOpaTOPHH.

Crapumi Hay4dHbiid COTPYIHHK o e Tty O.B.Koueprina
nadopatopuu 223 GV « VHUNM»

|~ s
CQOTRETCTBYET PacllHPEHHOM OTHOCHTENbHOT HEONPERSNEHHOCTH ¢ KO3 dHLLMeHTOM OxBaTa k=2
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