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1. HASHAUYEHHE

Hacrosiuuii JOKyMEHT YCTaHaBAMBAeT METOAMKY KOJHYECTBEHHOIO XUMMH4YECKOro
aHanu3a Npob NpHUPOIHBIX H NHTEEBBIX BOX IUIsl ONPENEIeHHs B HUX HOHOB METa/lIOB
npu Maccoaou KoHUeHTpauuH xagmus ot 0.] no 1000 mkr/oM’, ceunua ot 0.2 10
1000 mkr/ am® w meau ot 0.5 no 1000 mkr/ ,uM a TaKe Npobd CTOUHBIX BOA NpH
MacCOBOM KOHUEHTpalliM MeOM, CBMHLA, XagMus ot 0.5 xo 1000 mxr/mm’.
Meluaroinee BNHSHME OpraHM4ecKoit cocrasnmomen BOZL TNPH CONEpXaHHU
Oprauyeckoro yrinepona Beime 10 MI/IM’  yCTPaHSIOT —NpeBapHTENbHOI
06paboTkoif npobbl OMHHM M3 BO3MOXHBIX CNIOCOGOB (XHMHYECKHM O30JIEHHEM HIIH
yABTpaHOIETOBBLIM 00TyUeHHEM).

2. [IPUTTMCAHHBIE XAPAKTEPUCTUKH TIOI'PEILHOCTU W3MEPEHMN U
EE COCTABJIAIOLLIMX

Hacrosmas Meronuka ofecneyuBaeT [ONyYeHHE peE3YJLTATOB aHalH3a ¢
NOrpelIHOCTLIO, He MpeBblLalollel 3HaueH i, IpHBeleHHbIX B Tabnuue 1.

Tabmuua 1.

JlManasoH nsMepeHHuii, 3HaueHMs NloKasaTteieii TOUHOCTH, IIPaBUNIBHOCTH,
NOBTOPSEMOCTH H BOCIIPOM3BOLAHMOCTH.

n Iokasarenn
oKa3aTenb foxasarens TNokasarens
ﬂOBTOpﬂcMOCTM BOCHPOHZBOHI!MOCTII ﬂpaBHﬂLHOETH TOYHOCTHL
(oTHOCHTENBbHOE (oTHoCHTENBHOE (rpasmust (rpanuubl
BneMeNnT ,E[uanaaori CpeAHEeKBaAPaTHYECKOE | CPEAHEKBAAPATHYECKOE °T"°cmenb"°ﬁ_ OTHOCHTENLHO
H3MEPEHN A, CHCTEMAaTHUECKO
M KI"/JIMJ OTKJIOHEHHE OTKJIOHEHHKE nOrpeUJHOCTH norpemnocru,
NIOBTOPAEMOCTH), BOCTIPOM3BOAKMOCTH), P =0.95) ' P =0.95),
. % or, % iS,,%' +38,%
Cu ot 0.5 no 5.0 Bkntou. 15 22 25 50
cB. 5.0 no 1000 Bxnrou. 7 10 15 25
NUTLEBbLIE Y
NPHPOAHbBIE BOAbI
o7 0.2 no 3.0 skmou. 14 20 22 45
¢B. 3.0 no 50 sinou. 3 12 18 30
Pb cg. 50 a0 1000 skniou. 6 9 10 20
CTOYHbIE BOAL!
o1 0.5 no 10 sxmou. 14 20 22 45
¢B. 10 no 100 gxnrou. 10 15 19 35
cs. 100 no 1000 sxatou, 7 10 15 25
NUTLEBLIC W
NPUPO/LIKbIE BOALI
ot 0.1 go 0.5 sxntou, 10 15 20 36
cd c8. 0.5 5o 5.0 sinou. 8 13 15 30
ce. 5.0 1o 1000 sxniov, 6 9 11 21
CTOMHbIC BOAbI
ot 0.5 no 10 Bxmou. 8 12 18 30
cs. 10 no 1000 skaiou. 6 9 10 20
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3HaueHud MoKa3arens TOUHOCTH METONUKU UCMONL3YIOT NpH:
e odopMIIeHHH pe3yabTaTOB H3MEPEHHU, BhlaBaeMblx labopaTopueii;
® OLEHKe HeITeNbHOCTH J1abopaTopuit Ha Ka4ecTBO MPOBeNEeHHs UCILITAHHUI;
® OlEHKE BO3MOXHOCTH HCIOJIB30BAHMS PE3YABTATOB M3MEpeHHH npy
peann3aiuy METOAUKH BHITIONHEHHS H3MepeHuU# B nabopaTopuu.

3. CPEJICTBA WSMEPEHMI, BCIIOMOIATEJIbHBIE VYCTPOMCTBA,
MATEPUAIJIbI, PACTBOPBI

3.1. AnanusaTop HHBEPCHOHHBIH BoNbTamnepoMerpudeckud mo TY 4215-001-
05828695-95 (HITBIT "MIBA", ExatepuHOYpr) B KOMIIIEKTE C KOMIBIOTEPOM THMa
Pentium II mmm Beie (onepauuonHas cHcreMa Windows 95/98, cBoGonmblii
nocijenoBarTesbHbli opT RS 232).

3.2, Sueiika aneKTpOXUMHYECKas, B COCTaB xoropoii BXOJIAT:

- CTAKaH CTeKIAHHBIA BMecTUMOCTEIO 50 cM’ THna B-1-50TC no I'OCT 25336-82,
KOTOpBIH BBINIONHAET (QYHKLUNM 3NEKTPONHU3Epa;

- BCIIOMOraTeNbHBIH 37eKTpoA (CTepXEHb U3 cTexnoyrjiepona anamerpom 0.2 — 0.5
cM 1M rpaduTa CrieKTpaJbHO YMCTOro auamerpom 0.5 — 0.6 cMm);

-  BNeKTpo;  HHauKaTopHbii  (paboumii) rpadurcoaepxawmii: THn
(umnperaupoBanHsiit, M) unn Tun V (TONCTOMJIEHOYHBIH MOAMGULHPOBAHHEIH,
TMI'J) (HIIBIT "IBA", Exatepun6ypr);

- 3NIEKTPOX CpaBHEHUs — XJopcepeOpsARbIH 1aGopaTOpHEIH HackIeHHbIH THma OBJI-
IM3 no I'OCT 17792.

3.3. Memwanka MaroHuTHas.

3.4. TocynapctenHble cranmaprable obpasupl (I'CO) cocraBa BOAHEIX pacTBOPOB
HOHOB KafMHs, CBHHIIA H MeJH C NOTpellHocThIo He Gonee 1% otu. npu P = 0.95
¢ KOHIeHTpamumeit 1 Mr/cm’.

3.5. Menp ceproxucinas S-oaHas no 'OCT 4165-78, x.4.

3.6. Kagmuii ceproxucnstit 8/3-pogueiit no F'OCT 4456-75, x.u.

3.7. Ceunen Bricokoi yncroTsl no 'OCT 22861-93.

3.8. Bechl naGopaTopHBle aHaJHTHYECKHe OOILEro HasHaueHWs € HaWOGONMBIUMM
npenenoM B3pelusanus 200 r, mo FOCT 24104-2001.

3.9. Kon6s! MepHble HaJIMBHbIE CTEK/IAHHbBIE 2-TO Knacca TOHOCTH no l"OCT 1770-
74 HCHONHERU 1 uma 2 BmectumocThio 1000 cv’, 500 cm’, 200 cv’, 100 oM’ u
50 cM’ ¢ IPHTEPTHIMU POGKAMH.

3.10. Ilpnuuppsl BMeCTUMOCTBIO 250 CM 50 cm® u 25 em® o FOCT 1770-74.

3.11. TluneTku MepHble NabopaToOpHEIE CTEKNITHHbIE 2-ro knacca ToudocTd no FOCT
29227-91-rpangynpoBaHHble, BMECTHMOCThIO 10 cm® wucnommenns 2 wam 3,
BMECTHMOCTBIO 5 CM® MCTIONHeHHs 1, BMecTuMocThto | cM’ nernonHenus 4 mm S.
3.12. [osatopst tunma I1I-01-20, IDI-01-200, ILI-01-100 wunm ppyrue c
JMCKPETHOCTHIO ycTaHOBKHM 03 1.0 unu 2.0 Mk

3.13. Annapar Jis NpUroToBieHis GUANCTHIIMPOBaHHON BOAB! (CTEKIHHBIN) THNA
ACJ1-4 no I'OCT 15150-69, TY 25-1173, 103-84.

3.14. YcraHoBka s 06paboTku 1npo6 ynbrpaduoneToBbiM obnyueHneM tiHna 705

UV-Digester ("Metrohm”, llIsefinapus).
5
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3.15. VYcranoBka ans ¢(unbTPOBaHMA NOX BaKyyMOM C HpHUCHOcOOiNeHHeM s

CO3/aHUs BakyyMa.
3.16. DnexTpHyeckas nauTka OpITOBas € 3aKpEITOH cnupansio no 'OCT 14919-83.
3.17. Kucnora xnopucrosopoporsas no I'OCT 14261-77, oc.4. NNOTHOCTbIO
1.19 r/em® u pacteoper ¢(HCL) = 6 moms/aM’, 0.5 moms/aM® u 0.1 Moms/am’,
NPHTOTOB/EHHbIE Ha TPUANCTHIUIMPOBAHHOI BoE.

3.18. KicnoTa asorHas no FOCT 11125-84, oc.u. nnotHocTsio 1.40 r/em’.

3.19. Kucnota cepuas no F'OCT 14262-78, oc.u. mnoTrocTso 1.83 r/em’,

3.20. Prytb a3zoTHOKHCnas 1-Boanas (Hg(NO;), * H,0) no TOCT 4520-78, x.u.

3.21. 'nnpoxcun Hatpus no I'OCT 4328-77, x.u.

3.22. Ilepexucs Bopopona 30% no 'OCT 10929-76, x.u.

3.23. Kasnmuii mapranuesoxucisiii no FOCT 20490-75, x.u.

3.24. Bona 6umuctunanpopansas no TY 6-09-2502-77.

3.25. Bozma TpUAHCTHIIMPOBAHHas.

Bomy TpMAMCTHIIMPOBAaHHYIO TOTOBST INEPEroHKOH OGUAMCTUIUIMPOBAHHON BOABI
B CTEKNAHHOM WJIM KBaplleBOM aInapaTe 6e3 pe3lHOBBIX COSANHEHHH B IIPUCYTCTBUY
CEPHOH KHMCJIOTHl M pacTBOpa KajiHs Maprasiesokucioro (2 — 3 oM’ 5% pacTBopa
KaIUs MapraHLUeBOKHcIoro ¥ 0.5 cM® KOHUEHTPUPOBAHHOM CepHOM KMCIOTH Ha 1 1M
OHAMCTHINIMPOBAaHHOMN BOBI).

3.26. Ikypka mnudopansHas ¢ sepauctocTsio 40 MxM (M 40) no I'OCT 10054 — 82.
3.27. llkypka mmdoBanbHas TkaHeBas ¢ 3epHUCTOCTHIO 20 - 28 MM THma JIM
28/20 no TY 2-036-0224450-014-89.

3.28. llixypxa mnudopansHass TKaHeBas ¢ 3epHUCTOCThIO 2-3 MM THna JIM 3/2
no TY 2-037-150-86.

3.29. DunbTps! obe3zonexnHsble (cuHss nenra), TY 6-09-1678-86.

3.30. GunpTpbl MeM6paHHBIE CO cpeqHMM auamerpoM nop 0.5 mxM. JuameTp aucka
3555 mm.

Peaxtusel mo nn. 3.5 — 3.7 npuMenstotes npu orcytcraun I'CO.

4. METOJ] UBSMEPEHMIA

M3MepeHus MaccoBod KOHLEHTPalMH MOHOB MEAHM, CBHHIA M KaZMUs BHIONHSIOT
METOJOM, OCHOBaHHbIM Ha KOHILEHTPHUPOBaHHM ONpeleJsieMOro MeTanla B BHAE
amanbraMbl Ha TIOBEPXHOCTH TIpadUTcogepXallero 3NeKTpoja B pe3yibTare
NpeABapUTENIBHOTO JNEKTPOJH3a AaHAJM3MPYEeMOro pacTBOpa NpHM IOTeHLMasne
npenensHoro AHQQY3HOHHOro TOKa C MOCHERylolel perucrpaurei BelM4HHbI
MaKCHMaJIBHOrO aHOAHOrO TOKa 3JIEKTPOPACTBOPEHHUS OCaJKa.

Pa6ounit anextpon Tan I (MI'J) dopmupyeTcs nyTeM BBIAENEHHS in Situ TOHKOH
NAEHKN PTYTH M3 pazbaBleHHBIX PacTBOPOB €€ CONH Ha MOBEPXHOCTH IpaHTOBOFO
aucka mnomansio  0.03 oM. B sTom Clyyae 3JIEKTPOOCRXAEHHE pTYTH
¥ ONpeNieNsieMOro MeTajlla OCyLUECTBASETCA OHOBPEMEHHO.

Pabounii anextpor Tum V (TMI'J) npenBaputenbHO MOAMGHLMPOBAH MailbIM
KONHNYECTBOM HEpacTBOPUMOTO coeauHeHUs pTYTH. Ilepen ucnons3osanuem TMID
MOnHHUUPYIOUIHI cnoi Ha ero MOBEPXHOCTH BOCCTaHaBIUBaOT
3NEeKTPOXMMHYECKH. TIpH 3TOM Ha NOBEPXHOCTH 3neKTpoja GOPMHUpYETCs TOHKas

6
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NIeHKa PTYTH. B 3TOM cllyyae SJEKTPOOCaXKAEHHE ONpejeNiseMOro MeTasia
NPOHUCXOIMNT Ha TNpeiBapUTEIbHO C(POPMHMPOBAHHYIO TNJEHKY PTyTH. Bemmuuna
aHAJIUTUYECKOrO CHrHaNa, PErMCTPUPYEMOTO INpPH 3JIeKTPOPaCTBOPEHHH OCalKa,
MPAMO DIPOMOPUMOHANEHO 3ABUCHT OT KOHUEHTDAUMH HOHOB ONpEAEIAEMOr
MeTaiia B pacTBope B uuTepBae 0.1 — 500 mxr/am® mis Cd (II), 0.2 — 500 mxr/am’
s Pb (IT) u 0.5 — 500 mxr/mv’ ans Cu (II). MaccoByro KOHLEHTpPaUHIO 3NeMeHTa
B pAacTBOpE ONpEAENAOT METOOM J00aBKM AaTTeCTOBAHHOrO pacTBOpa HOHOB
OTpERENAEMOro 31EMEHTa.

5. TPEBOBAHUS BE30ITACHOCTH, OXPAHBI OKPY )XATIOILEM CPE/Ibl

5.1. Tlpu BBINOMHEHMM aHaNM30B Heobxomumo coGmionaTh TpeGOBaHHMA TEXHHKH
6e3onacHocTH NpH pabote ¢ xumuyeckumu peaktusamyu no FOCT 12.1.007-76.
5.2. DnexTpobe3ornacHocTs NpH pabote ¢ anekTpoycTaHoskami no F'OCT 12.1.019-

79.
5.3. Opranusauus o6yuyenus paboraromnx 6esonacHocty Tpyaa no FOCT 12.0.004-

90.
5.4. Ilomewenye nabopaTOpUu AOIDKHO COOTBETCTBOBaTh TPEGOBaHHMAM TOXApHOM

6esomacHoctd no I'OCT 12.1.004-91 n umeTs cpexnctea noxapotyiuenus no 'OCT
12.4.009-83.

6. TPEBOBAHVA K KBAJIMOHMKALMI OITEPATOPOB

BrInonHeHHe M3MEPeHMH MOXET NpPOM3BOAUTE XHMHK-aHIHTHK, BJlaJelommit
TEXHUKOH  BOJIETAMIIEPOMETPUYECKOrO AaHalu3a M H3YYUBIIHH  HHCTPYKLHIO
110 SKCIUTyaTallu aHa¥3aToOpa HHBEPCUOHHOIO BOJILTAMIIEPOMETPHYECKOTO.

7. YCJIOBUA BBITIOJTHEHMS USMEPEHUIA

VisMepenus IpoBOAATCS B HOPMaNbHBIX 1abopaTOPHBIX YCIOBHSX.
Temnepatypa oxpyxaiomiero Bozayxa 20 + 10 °C

AtmoctepHoe naBnedue (97 + 10) xIla

OrHocuTenbHas BlaxHocTh (65 + 15) %

Yactora nepemerHoro Toka (50 + 1) I'iy

Hanpsoxenue B cetut (220 £22) B

8. TIOATOTOBKA K BBITOJIHEHUIO U3MEPEHHIA

8.1. Ot6op u xpanenue npob BOALI.

8.1.1. Xumudeckyro nocyny, NpUMEHIEMYIO B NpoLiecce aHanusa 1 s otbopa npob,
o6e3xupuBaior 10% BOAHBIM PacTBOPOM THIPOKCHIa HaTpHs B Teyenue 10 — 12
7
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4acoB, TNPOMBIBAIOT OMAMCTHIUIMPOBaHHONW BOJOH, INPOMBIBAIOT  pPacTBOPOM
1 MoJTL/AM® a30THOM KHCIOTE! M ONOJNIACKHBAIOT GUIMCTHITMPOBAHHEOH BOZOH. 3aTeM
nocyny o6pabarTbiBaloT KOHLEHTPMPOBAHHOH CEpHOH KHCIOTOHM, TIPOMBIBAIOT
TPHAHCTHINPOBAHHOH  BONOHM,  3aJMBalOT  XJOPHCTOBOIOPOIHOHM  KHCJIOTOMH
KBaTHUKAUUK oc.4. pa3baBIEHHON TPUIMCTHINIMPOBAHHON BOJOH B COOTHOLLEHHH
1:100, BeImEpXkHBalOT B TeueHue 2-3-X YacoB, IOCJe Yero BHOBb INPOMBIBAIOT
TPHANCTHITUPOBAHHON BOXOH.

8.1.2. TIpo6r1 Boms! OTOMpPAlOT B NOJMITUIEHOBBlE OYTHUIH, NpeaBAapUTENbEHO
NPOMBITBIE OT6HpaeMOH BonoH. O6veM oTOMpaemMoii nMpoObl BOAb! KOJDKEH OBITh HE
Menee 100 e’

8.1.3. OrobpanHxrie npoOE! BOABI xoucepsnpy}or XJIOpPHCTOBOAOPONHOM KUCIOTOH
KBaTHUKALHH oc y,, nobasnas 0.5 cm’ KOHIIEHTPHPOBaHHOH KHUCIOTH Ha 00BEM
npobur 100 eM u BBIACP)KHBAIOT He MeHee 3 — 4 yacoB Iepej| BEITONHEHHEM
usmepenni. Ecnn Tpebyercs onpepeneHue pacTBOpeHHOH (OpMBI onpenenseMbIX
3EMEHTOB, TO NEpefl KOHCEPBHPOBAHHEM INpPOBOAAT (HIBTpPOBaHHME IpOGH Yepes
nnoTHLI GUALTP (CUHAA neHTa). OUIRTPOBAHME NPUPOAHBIX BOA, COAEpPXKAlUX
HEOONBIIOE KONHYECTBO MEJKOAUCHEPCHBIX B3BEIUEHHBIX BEUIECTB, BO3MOXHO
NPOBOAMTE ¢ HCHONb30BaHHEM MeMOPaHHEIX GUIBTPOB CO CPEAHHM AMaMETPOM IOp
=~ 0.5 MxM nox HebosnbluM BakyyMoM. Ilocne GpunbTpoBaHus 3aKOHCEPBUPOBaHHBIE
TakuM o6pa3oM Npobsl XpaHAT B xonoxuibHuKe npu 4 — 6°C He Gonee 1 Mmecsua.
Ilpo6bl nHTHEBBIX BOA M Cnabo 3arps3HEHHBIX MOPCKMX M OKEaHH4YEeCKHX BOA
JIOIYCTHMO He (UIBTPOBATh.

8.1.4. Ilpm or6Gope npo6 cocTapnseTcs CONPOBOAUTENbHBIH HOKYMEHT IO
yTBEpXXIAEeHHOH (opMe, B KOTOPOM yKa3bIBaeTCs:

- LieNb aHaJIK3a, IpearnosaraeMble 3arpa3sHHUTeNH;

- MecTo, BpeMs oTbopa;

- HoMep HpoOkI;

- LOMKHOCTB, haMunus oTbuparowero npody, nara.

8.2. [loAroToBKa 3JEKTPOXHUMHYECKOH A4eiiKU K BEIIOIHEHUIO U3MEPEHUH.
CTesIHHBIH cTakaH (QNIeKTPONM3ep) Iocie INpoBeleHUs aHauusa obpabarhiBaloT
KOHLIEHTPHPOBaHHOM CepHOH KHCIOTOH M TNpOMBIBAIOT TPHAUCTHIUIMPOBAHHOMN
BOZOM. DneKTpoan (MHAMKATOPHBIH, BCOMOraTeNbHBIH, CpaBHEHUS) NPOMEBIBAIOT
TPHAMCTHINIMPOBaHHON BOAOIA.

8.3. IlpuroToBneHue pacTBOPOB, HEOOXOAUMEIX IUI BHIONHEHUA H3MEpEHuUH.

8.3.1. IlpurorosneHne ocHoBHBIX pacTBopoB (OP) Menmu, cBHHLIA M KaaMHS C
MaccoBol KoHUeHTpauuelt anementa 0.1 Mr/cm’.

83.1.1. TlpuroroBneHHe OCHOBHBIX pacTBOPOB MelH, CBHHUA M KagMHsg M3
rOCYNapCTBEHHBIX CTaHAApPTHHIX 06pasLoB cocTasa Me[H, CEMHLA H KaiMus c
aTTeCTOBAaHHOH KOHLEHTpauueH SneMeHTa 1 mr/em’,

B mepHble xon6bl BMECTHMOCTBIO 50 c™® BBOAST MO 5 oM’ CTaHxapTHoOro obpasua
coctaBa MeJH, CBHHLA M KaAMHs (KaXZOro 3leMEeHTa B OTHENBHYIO Kouby) W
IOBOIAT 0OBEM pacTsopa 1O METKH Ha koybax pacTBOPOM XJIOPUCTOBOAOPOAHOM
KHCOTh! KOHLeHTpauun 0.1 MoJTB/IM’.
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8.3.1.2. TlpuroToBNeHHE OCHOBHEIX pacTBOPOB MeHOM, CBHHLA,

orcyrcteum ['CO:

- B XHMHMYECKOM CTaKaHe B3BELIMBAIOT Ha aHanuTuyeckHx Becax 03929 r
CuSO4*5H,0 u pachopﬂ}OT B HeOONBILOM KONUYECTBE TPHIMCTUIIMPOBAHHOK
BONBI, cozepxauleii 1 oM’ KOHLIEHTPUPOBaHHOH cepHOH KMCJIOTHI. Pacrsop
KOJIMYECTBEHHO MEPEHOCAT B MEPHY}O konby BMecTHMOCThIO 1 iM’. OGbem pacTsopa
LOBOAST AO METKH TPUAMCTHILIMPOBAHHOM BOROH;

- B XVMMHYECKOM CTakaHe B3BEIIHBAIOT Ha aHamuTudeckux Becax 0.1000 r
METAJUINYECKOTO CBUHIIA, H3METbYEHHOTO B TOHKYIO CTPYXKY, PAaCTBOpSIOT B 20 oM’
a30THOH KHCNOTHI, pa3baBiieHHOMH prmcmnmponanﬂoﬁ BOIIOPI B COOTHOIIEHHH
1:1. PactBop ymapuBaior 10 2 — 3 cM’, nobasnstor 15 om’ KOHHCHTpHpOBaHHOH
XJIOPHCTOBOPOAHOH KHCJIOTHI M CHOBa YHapuBaloT Ho 2 — 3 oM’ (ynapuBanue
nos’ropmor eme 2 pasa). K nonyuesHOMy pacTBOpy XJIOPHCTOTO CBHHLA JOGAaBIAIOT
250 oM’ XJIOPHCTOBOAOPOAHOH KMCIOTHl, pa3baBIeHHOM TPUANCTUILIMPOBAHHOM
Bogo#f B cootHowreHun 1:1. Ecnu BBRIAENAIOTCS KPHUCTAJUIBI XJIOPHCTOrO CBHHUA,
pacTBOp HarpeBaloT A0 IOJHOTO pPAaCTBOPEHHs KPUCTaJUIOB. 3aTeM pacTBOp
NOMEILAlOT B MEpHYIO Kojby emkocThio 1 nm7, poGasnswooT ewe 250 oM’
XJIOPHCTOBOLOPOIHON KHCIIOTH, pa36aBleHHOH TPHAMCTHIUIMPOBAHHOH BOJOH B
COOTHOINEHUH 1:1, OXNaxuJaioT U pazbaBNsiOT TPUAUCTHILIMPOBAHHOM BOHOU 1O
MEeTKH;

- B XMMHYECKOM CTaKaHe B3BEIIMBAlOT Ha aHanuThyeckux Becax 0.2281 r
CdSO,*8/3H,0 1 pacTBOpsAIOT B HEOONBINOM KOJNHYECTBE TPUAHCTHIIMPOBaHHOM
BojEl, copepxamei | oM KOHLIEHTPHUPOBAaHHOM cepHo# KHCIIOTBL. Pactop
KOJIHYECTBEHHO I1ePEHOCAT B MEPHYIO KOGy BMeCTHMOCThIO 1 v’ O6BeM pacTBopa
JOBOJAT O METKH Ha KoJ6e TPHAUCTHIIMPOBAHHOM BOXO.

OcHOBHBIE pacTBOPB! YCTOHYMBE! B TEYCHHUE 6 MecsLEB.

8.3.2. IlpurorosneHHne aTTecTOBaHHEIX pacTBOpoB (AP) Menu, cBMHLE, KaMHUsl.

ATTCCTOBaHHLIe PacTBOPEI C COAEPAKAaHHEM KaXAoro anemenra no 10000, 1000, 100
1 10 MKr/aM® roTOBAT MOCIIEHOBATENLHEIM pasbasnenueM B 10, lOO 1000 1 10000
Pa3 OCHOBHEBIX PaCTBOPOB B MEPHBIX KOJIOaX BMECTUMOCTHIO 50 cM® B COOTBETCTBHH ¢

Tabnuueli 2. PalbaBneHHe OCHOBHBIX PacTBOPOB IIPOBOJIAT — PACTBOPOM
XJIOPUCTOBOAOPONHOM KHMCIOTH! KoHIeHTpanuy 0.1 Mons/om™.
Tabauna 2.
Konuenrpauns | O6beM HCXORHOTO Konuenrpauus Kon IorpelHocTs,
HCXO0HHOTO pacTBopa, TIPHTOTOBJICHHOTO pacraopa oGycnosneHHan
pacTeopa s oT6upaeMelit A AP, mkr/ o’ npoueaypof
NPUTOTOBJICHNA NPUrOTOBNEHHUA NPHIroTOBIEHHA, %
AP, Mxr/nm’ AP, oM’
100000 5 10000 AP-1 2.0
10000 5 1000 AP-2 2.5
1000 S 100 AP-3 3.0
100 S 10 AP-4 3.5

AP-1 xpanst | Mecau,
AP-2 xpansT | Hepeno.
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AP-3 u AP-4 ro1oBAT €XeIHEBHO.

8.3.3. IlpuroToBneHye pacTBOpa XJIOPHCTOBOJOPOZHOH KHCIOTH KOHLEHTpaluH
6 Moms/am’,

B MepHyio kon6y BmecTMMOCTBIO 100 oM, cozeprKaliyio HeGONBIIOe KOJHYECTBO
TPHAMCTMILIMPOBAHHON BOMbI, MpHIMBaiOT 50 oM’ pacTBopa KOHUECHTPHUPOBaHHOM
XJIOPUCTOBOJOPOAHOMH kucIOThl, O6BeM pacTBOpa HOBOAAT IO METKH Ha Konbe
TPUAUCTHIINPOBAHHOH BOJOH.

8.3.4. IlpuroroBneHue pacTBOpa XJIOPHCTOBOAOPOLHON KHCJIOTH KOHUEHTpaUuH
0.5 Monb/m’,

B MepHyio xon6y BMecTHMOCTbIO 500 cm’, cozlepxcau.(y}o HebOJIBIIOE KOJUYECTBO
TPUANCTUIINIMPOBAHHON BOABI, NPHIMBAIOT 22 5 cM pacTBopa KOHLIEHTPHPOBaHHOMH
XJIOPHUCTOBOJOPOAHOH kucnoThl. OO6BeM pacTBOpa NOBOAAT NO METKH Ha Koibe
TPHANCTUILTNPOBAHHOM BOJOM.

8.3.5. HpHroToaneHue pacTBOpa XJOPHCTOBOZOPOXHON KHCIOTBl KOHLEHTPaLHH

0.1 mons/nm’.

B Mepuyio konGy BMecTHMOCThIO 500 cum’, coJiepxalyio HeGonbLoe KOJNHYECTBO
TPUIUCTHIIAMPOBAaHHON BOABI, MpHINBaKOT 4.5 oM’ pacTBOpa KOHIIEHTPHPOBaHHOH
XJIOPHCTOBOAOPONHOH KHCHOTEl. OOBEM pacTBOpa JIOBOAAT HO METKH Ha koibe
TPUAKUCTHIUINPOBaHHO BOZOH.

8.3.6. Ilpurotosnenue pacnaopa PTYTH a30THOKMCIIOH ¢ MaccoBoif KOHLEHTpanueH
yonoB prytu (II) 1 mr/eM’.

Ha anannTH4ecKMX Becax B3BELUMBAIOT B XHMHYeckom crakane 0.1708 r prytu
a30THOKMC)'lOH H KONUYECTBEHHO IIEPEHOCAT B MEpHYIO KOJOGY BMECTHMOCThIO
100 cM’. Tlpunusaior 0.2 cM’® KOHUEHTPHPOBAHHON a30THOH KMCIOTHI M 00BEeM
pacTBOpa AOBOASAT A0 METKH OGMAMCTHILIMPOBaHHON BOJOM.

8.4. TlonroToBka K paGoTe K pereHepalyis OBEPXHOCTH HHANKATOPHOIO IEKTPOAA.
8.4.1. Tloaroroska nosepxxHoctd ' (rumn I).

Ilepen Hayanom paboTs! 1 pa3 B JeHb TOPUEBYIO [TOBEPXHOCT SNIEKTPOJA CIENYET:

- obpaborath Ha mKypke IIM(OBaNBEHON ¢ 3epHUCTOCTHIO 40 MKM, 3aTeM — Ha
WKYpKe InH(OBanibHOM TkaHeBO#H ¢ 3epHUCTOCTBIO 20 — 28 MKM;

- TPOMBITE GHAKUCTHINMPOBaHHON BOXOMH U OCYIIHTh GUIBTPOBANEHOM GyMaroii;

- OTNONHMPOBATH Ha WIKYpKe UITH(HOBaNBHOM TKAHEBOl C 3epHUCTOCTHIO 2 — 3 MKM;

- NPOMEITH OMAMCTHINMPOBAHHOH BomOW M InpoTepeTh Msrkoit GyMaxHOH
candeTkoi;

- OTNONIMPOBATH [0 3epKkanbHOro Gnecka Ha punsTpe 06e3301eHHOM (CHHsIS JIEHTa);

- TIPOMBITH PaCTBOPOM XJIOPUCTOBOLOPOAHON KHCIOTH KOHLEHTpaumi 0.1 Mob/aM’,
3aTeM — TPUANCTUITHPOBAHHOM BOJOIA.

Hns npoBeieHus CleAyIOLIEro aHanu3a TOPLEBYIO MOBEPXHOCTb 3JIEKTPOAA NeEpex
NOTrpYX€HUEM B pacTBOP HEOGXOAUMO:
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- npoTepeTs MATKoi 6ymakHoi canderkoii Ans yaanewus orpaboTaHHOH NNEHKM
PTYTH, NpOMBITE OMAHCTHUIANMPOBAHHOH BOROH M oOCYIMTb (QUIBTPOBANBLHOM
6ymaro#;

- OTIIONMPOBATh Ha WIKYpKe MTH(OBaNbHON TKAHEBOM C 38pPHHUCTOCTBIO 2 — 3 MKM;

- NpOMBITH OGHANCTMIIMPOBAHHON BOJOH M npoTepeTh MArkoH GyMaxHOM
canderkoii;

- OTTIONMPOBATH AO 3EPKANBHOrO Onecka Ha hubTpe 06e33onennHom (CuHss JeHTa),

- NPOMBITh PacTBOPOM XJIOPHCTOBOZOPOJAHON KHCIOTH! KOHLeHTpauuH 0.1 Mons/n,
3aTeM — TPHAMCTHINIMPOBaHHOH BOJOH.

8.4.2, Ioxroroska nosepxHoctd TMI'3 (Tun V).

[lepen ucnons3opanuemM TMI'D ero MoauQHUUpYIOL ClOK BOCCTaHABAWBAOT
SUEKTPOXHMHHECICH, C oro#f uens0 B CTCKJ‘IS!HHHH crakaH (31€XTposn3ep)
nomemaior 10 cm’ pacrsopa 0.5 mons/av’ HCI, omyckator TMI'D, anextpon
CpaBHEHHs M BCIIOMOTaTeNbHBIN 37€KTpoa M nomsapusytor TMI'I crynenuaro npu

norenuyanax:

e E,;=-0.8 B B Teuenue 60 cex (1)
e E;=-1.0 B B Teuenue 60 cex 2)
e E;=-1.2 B B Teyenne 60 cex 3)
s E;=-1.5 B BTeuenue 180 cex “)
e Es=-0.1 B B Teyerue 30 cex %)

Tlocne nponenyps! BoccTaHoBiaeHus TMI'D BO3MOXXHO MCIIONL30BaTh B TeUeHHeE 8 —
12 uacoB. Mewmny wusMmepenmamMu TMI'D obssatensHo noMemalor B

O1(TpH)XUCTHIITHPOBAHHYIO BOAY.

8.4.3. Perenepanus NoBepXHOCTH HHAMKATOPHOTO 3JIEKTpoJa.
ITocne perucTpauuy Kaxxolf BojbTaMIeporpaMMsl Jis yAQNeHHs CleNOB METaIOB
M3 PTYTHOH IUIEHKH 3JIEKTPOA NOJNAPU3YIOT aHOXHBIMH pa3BepTKaMy noteHunana (10
pa3BepToK) B MHTEpBaJie OT MOTEHIMAIa KOHIIEHTpHpoBaHua Ao (—0.1) — 0.0 B, n1ubo
BbIJIEPXKHBAIOT NPH 110¢TOSHHOM noreHuuane (—0.1) — 0.0 B B Teuenue 15 — 60 cex.
Ipu paboTe ¢ CHIIBHO 3arpA3HEHHBIMU NPOGaMU MEXAY aHAIM3aMH PeKOMEHAYeTCs
NIPOBOAMTE JONONHUTENbHYIO ounMcTKy TMI'D. C sToli nensio B aneKkTponusep,
noxrotopnenHsli no 1.8.2, momemaior 10 cv® pactsopa 0.1 moms/mv’ HCI,
omyckaior TMI'J, amexTpoa CpaBHEHHs M BCHNOMOIaTENbHbIH 3NEKTPoR u
nonspusyror TMI'D npu noreHuumane 0.0 B B Teuenne 30 — 60 cex. 3arem
37IEXTPONTH3EP H NEKTPOAB! IPOMBIBAIOT TPHAUCTHIIMPOBaHHON BOLOH.

Ileped ymunusayueii TMI'D cnedyem evidepaicame 6 pacmeope npobvl nocie
ananusa npu nomenyuane +0.4 B ne menee 3 munym.

8.5. INoxaroroska npubopos k pabore.
IoaroToBky k paboTe NPOBOJAT B COOTBETCTBHM C HHCTPYKLIMEH 110 IKCITyaTaluH 1

TEXHHYECKOMY ONTUCAHHIO COOTBETCTBYIOLUETO npu6opa.
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9. BBINOMHEHUE U3MEPEHNK

9.1. Ananuz numoveeslx, NPecHsvIx NPUPOOHBIX U CHIOYHBIX 800.

9.1.1. IpoBri ¢ Huskum (Meree 10 Mr/om’) conepiannem OpraHHW4ecKoro yriepoia.
B. crexnsauHblii cTakaH (SAEKTPONH3EP) NOMEWIAIOT AJIMKBOTHYIO 4acTh IPOOHI,
noJroropnenHoi no n.8.1.3 (9 oM’ TIPH COAEP)KAHHH HOHOB MeTaUIa 10 250 MKr/am’
wu 2 cM® pH CoJiepXKaHiK HOHOB MeTajlia CBhiure 250 Mxr/am’), 0.2 cm’ pacTsopa
HCl xouuentpamuu 6 wmoms/av’. OGumit  06beM pacTBopa  JJOBOZST
TPUAMCTHITMPOBAHHOH Bool K0 10 cM’.

OnyckaloT B 3/1€KTpoiu3ep HHAMKATOpHBIH anexTpon TMID (Tan V), anexrpon
CPaBHEHHA M BCIIOMOTraTENbHbIM 3JIEKTPOA M NPOBOAAT aHANM3 IPU CIEAYIOLMX
YCIOBHAX:

1. llpeaBapuTenbHOe KOHUEHTPUPOBaHUE:

MOTeHIHa (-0.8) B nns Cu(ll);
(-1.2) B ana Pb(II) u Cd(1I)
NPOJOIDKUTENBHOCTh 5-180¢c

2. Yenokoenne:

MIOTEHLMAN (-0.8) B ana Cu(1l);
(-1.0) B qna Pb(II) u Cd(IT)
HPOAOIKHTENBHOCTD 10c

3. PerucTpanus aHOJHO BOLTaMIepOrpaMmMbi:
CKOPOCTb IMHEHHOH pa3BepTKH NOTEHIHANA 1.00 B/c

HHTEpBaJ Pa3BepPTKH NOTeHUHaNA (-0.8) -~ (0.0 - 0.1) B q1a Cu(Il);
(-1.0) ~ (-0.3) B mna Pb(Il) u
cddn

notenunan AC: menn (-0.2) £(0.1) B

CBHMHIIA (-04)£(0.1)B
KaaMHus (-0.6)+(0.1)B
4. Perenepaunsn: no n.8.4.3

ITpoBonsT mpoiiecc HpeABapHTENbHOTO KOHLEHTpHpOBaHMA HOHOB Memu (II) u3
pacTBOpa MOATrOTOBNEHHOH TpoOwl. Peructpupyior ananutuueckuit curhan (AC)
Menu Juis npo6bbl (onepauuio MOBTOPSAIOT 2 — 3 pasa). 3aTeM B 3MEKTPOJNH3Ep C
NOMOILBIO [03aTOpa MM IHUIETKH BHOCAT JOOaBKy aTTecToBaHHOro pactsopa (AP)
MOHOB MEZIM B TaKOM KOJIN4ecTBe, uToOk! BenuuuHa AC Meau yBenuumiach B 1.5 -2
pasza 1o cpaBHEHWIO ¢ nepBoHauansHoH. O6beM N06aBKKM HE HKOIDKEH MNpPEBLILIATH
0.2 eM’. Peructpupytor AC npo6si ¢ 106aBKoii B Tex e ycnoBusx, uto 1 AC npo6sl
(onepaluio NOBTOPSIOT 2 — 3 pasa).
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3atem ompepensior coxepxanne kanmus(II) u cBuHua(ll) MeTomoM cTaHnapTHOlM
Jo6aBxy aHanoruuHo onpepenedunto Menu(ll).

Couaepxanne Cu(ll), Pb(I1) n Cd (II) B xonocroii (koHTposBHON) npobe onpenensor
JUIS KaXKHOW HOBOM NapTHUH HCMOMb3YeMBIX peaKTHEOB.

9.1.2. [Ipo6el ¢ BrIcoKMM (6omee 10 Mr/nM’) coepxaHueM OpraHHyeckoro yriepoaa.

9.1.2.1. XnmuyecKkas NoAroToBKa.
100 cm® IpoOBI HOMEIIAIOT B TEPMOCTOMKHUH XHMUYECKHUIi CTaKaH, NpHIMBaoT | o’

KOHIIEHTPUPOBAHHOH cepHOli KMCHOTEI M 1 cM® KOHIEHTPHpOBAHHOM asomon
KHcIoThl. YnapuBawoT npoby Ha IUIMTKE OO OCTaTO4YHOro obvema 2 — 5 eM' u
OXJIXKIAIOT. HonyquHmn PacTBOp KOJNMYECTBEHHO MEPEHOCAT B MEPHYIO Konby
o6vemoM 100 cM’ u fnoBomaT 00BeM pacTBOpa NO MeTKH Ha  Koibe
TPHAMCTHIISINPOBaHHOH BOJOH.

Apamus nposonaaT no m.9.1.1. OnpeneneHne cOmepXkaHHWs METANIOB B XOJOCTOH
(xoHTponbHOH) npobe NpoBOAST INA Kaxoii HOBOH INapTUH HCNIOJNB3YEeMBIX
peaKTUBOB.

9.1.2.2. O6pa60'r1<a npo6sl ynLTpa(puoneToamM obnyyenueM.

K 10 e’ npo6s1 npumueaor 0.1 cM® 30% TIEpeKHCH BOLOPOAa M NOABEPraioT npody
yabTpadHoneToBoMy OOJy4YeHHIO IJIS pa3pyINEeHHs OPraHMYeCKWX BELIECTB NpH
temneparype 90 °C B TeueHue | — 2 4acoB B COOTBETCTBMH C PYKOBOACTBOM 0O
9KCIUTyaTallM¥ YCTaHOBKH st 06paboTky Npob ynbTpadHONeTOBLIM OOy YEeHHEM.
Ananu3 nposogaT no 1.9.1.1. OnpezeneHue comepxkaHusi METAIOB B XOJOCTOH
npoGe NpOBOAAT AJIA KaXKAOH HOBOMN NapTHUH HCIONb3YEMbIX PEaKTHBOB.

9.2. Ananus MOpcKux u OKeaHUHeCKuUx 600.
Onpenenenue conepxanus uoHoB Meau (II) u ceunua (1), kagmus (II) npoBoxasT U3

Pa3sHbIX AIMKBOTHBIX YacTel Npo6EL.

B crexnanHEIf cTakaH (3J1e1<‘rpom13ep) nomemaIOT 9 oM’ npo6e1, 0.8 oM’ pacTBopa
HCI KOHueHTpaunH 6 monms/mmM® u 0.2 oM pactBopa Hg(NOs), KoHUEHTpalmu
1 wmr/em’. Onyckaior B 3JeKTposNM3ep MHIAMKaTOpHBIA snextpon MI'D (tun I),
3NEKTPOJ, CpaBHEHHUs M BCIIOMOTATENBHBIA 3MEKTPON M NPOBOAST aHaNu3 NpH

ycnopusx n.9.1.1.

10. OBPABOTKA (BbIYMCJIEHME) PE3VJITATOB M3MEPEHUI

10.1. Ilpu pabore Ha anammsatope MBA-5 npouenypr  o6pabotku
BOJNLTAMIIEPOTPaMM M BBIYMCJIEHMS  DPE3YNbTaTOB  aHAIM3a  INIPeJyCMOTPEHb!
nporpaMMHbIM o6ecieyeHreM ¥ IIPOBOAATCA aBTOMATHHECKH 110 BopMyie:

o < HXCxV,
(HZ—HI)XVBJI

= Ciop» MKT/AM’
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rae
H| — CpelHee 3HaUCHUEe BETHUMHB! aHAITMTHYECKOro CUIruaja Meraina ajisl npoGH;

Hz - CpeaHee 3HaueHHE BENUYMHDbl aHAJIMTHYECKOIO CUrHana MeTtauia Iis HpO6I>] c

J00aBNeHHBIM aTTECTOBAaHHEIM PacTBOPOM HOHOB METalNa,
Cn - KOHLEHTpalMs aTTeCTOBAHHOTO pacTBOpa MeETajljla, U3 KOTOpOoro nenarxT

HobaBKy B IpoBy, MKI/aM’;
V, - 06BeM aTTECTOBAHHOIO PACTBOPA METANIa, J0GABNCHHBI B 3NEKTPONH3ED, CM;

V., — 06BEM anMKBOTHOH YacTH NpoObl, IIOMEILEHHAIH B JJIEKTPOJIH3ep, oM
Cyo -~ KOHIIEHTpAIUS HOHOB MeTalll1a B KOHTPOJIBHOM (X0JI0CTOi) Npobe (MKI‘/}]M ).

3a pesynsTaT aHanMsa X NPHHHMAIOT CpefHee apu(METHUECKOE 3HAYEHHE IBYX
napannenbHsix onpeneneHuii X; u X,.

_=X|+Xz
X 2 ’

AJ1s1 KOTOPLIX BBINONMHACTCA CIICAYIONIES YCIIOBHE:!

< Xl XZ
X\ - X s e 555 (1)

TZe r — IpeJieN NOBTOPAEMOCTH, 3HaUEHHUs! KOTOPOro NpHUBeAeHE! B Tabuuue 3.

Tabnuua 3.
3HayeHus NpeJieNa NOBTOPSIEMOCTH NpH BepositHocTH P = 0.95

Jnanazon IIpenea noBropsieMocTH
JneMeHT maMepermit {oTHOCHTENBHOE 3HAYEHHE JOMYCKaeMoro
. > PacXOXIEHUS MEXIY IBYMA PE3Y/IbTaTaMH
NapaJuieNibHBIX ollpefeneHuit), r, %
Cu ot 0.5 no 5.0 Bxmou. 42
¢B. 5.0 o 1000 sxmou, 20
NMHUTLEBbIE K IPHPOIAHbIE BOAB

ot 0.2 no 3.0 Bxymou, 39

¢B. 3.0 a0 50 Bkmou. 22

Pb cB. 50 go 1000 Bxmou. 17

CTOUYHBIE BOAb!

ot 0.5 mo 10 Bxmou. 39

c¢s. 10 no 100 pxmiou. 28

cB. 100 no 1000 siioy. 20

NIHTbEBbIE U PHPOAHBIC BOJBI

ot 0,10 mo 0,50 B0y, 28

cs. 0,50 no 5.0 sxmioy. 22

Cd ¢B. 5,0 go 1000 Biniou, 17

CTOYHbBIE BOJbI
o1 0,5 no 10 Briou. 22
cs. 10 no 1000 Braroy. 17
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Tlpu meBmImonneRuy ycnoBHs (1) MOTYT GEITb MCHONB30OBaHbI METOABl NPOBEPKH
[IPHEMIEMOCTY pPe3yJIbTAaTOB NapallefibHBIX ONpefeNieHuil, U yCTaHOBIEHMS
OKOHYATENbHOro pe3yJibTaTa cornacHo pasgena 5 T'OCT P ICO 5725-6.

10.2. Onenka nNpPHEMIIEMOCTH  pe3YJNBTAaTOB, IIOJYHaeMbIX B  YCJOBHSX

BOCIIPOH3BOAHUMOCTH.

Pacxoxnenue MEXAy pe3yJsbTaTaMH aHajlnu3a, IMOJYYC€HHBIMH B ABYX Jla60pa‘ropmxx,
HE JOJDKHO IpeBhlllaTh IIpefenia BOCIPOH3BOAUMOCTH. Hpu BBITNIOJIHEHUU 3TOTr'O
YyCJ10BHs IIPHEMIIEMB] oba pesyJsipTaTa aHallu3a H B Ka4eCTBE OKOHYaTEIIbHOI'O0 MOXET
OBITh HCHONB30BAHO MX cpeanee apmbme'mqecxoe 3HaueHHe. 3HaueHus npenena

BOCIIPOM3BOAMMOCTH IpHBeLeHb! B Tabnuue 4.

Tabnauua 4.
3HavyeHHUs npeJielia BOCIIPOM3BOAUMOCTH Ipy BeposTHocTH P = 0.95

Ipenea Bocnpon3BoAHMOCTH
Y- JluanasoH usMepeHuii, (OTHOCHTENLHOE 3HAYEHHE JOIYCKAEMOro
Mkr/am® PacXOXAEHHS MEXAY ABYMS Pe3yJIbTaTaMH H3MEPEHH,
NOJYYeHHBIMH B pasHbIX Jabopatopusax), R, %
Cu ot 0.5 xo 5.0 BrmoY. 65
¢B. 5.0 no 1000 Bxmoy. 28
NMHUThEBBIC H NPHPORHbIE BOXBI

ot 0.2 o 3.0 BxuioY. 56

cB. 3.0 no 50 BximoY. 34

Pb ¢B. 50 no 1000 BxyHOY. 25

CTOYHBIE BOABI

ot 0.5 mo 10 Bxmiou. 56

cs. 10 mo 100 Bxmou. 42

c¢B. 100 s10 1000 Bxmioy. 28

[HTHEBbIE U IPHPOHbIE BOABI

ot 0.1 no 0.5 Bxmoy. 42

cB. 0.5 mo 5.0 Bxmou. 36

Cd cB. 5.0 no 1000 BrmoY. 25

CTOYHBIE BOABI
or 0.5 no 10 Bkmouy. 34
¢B. 10 go 1000 Biumrou. 25

Ipy npesslmeHuM mpefena BOCIPOM3BOAMMOCTM MOTYT OBITH MCHOJB30BaHbI
METO/bl IPOBePKY NIPHEMIIEMOCTH pe3yNbTaToB aHalH3a corlacHo pasgena 5 T'OCT

P HCO 5725-6.

11. O®POPMIJIEHUE PE3VJIbTATOB AHAJIN3A

11.1. PesynbTaTh! ananusa (MKr/mM’) BetaroTcs Ha MonuTope I1K B Bille mpoToKora.
B npoToxon peKkOMeHIyeTcs BBORUTH CeNYOLIHe IaHHbIE:

- HOMep NIPOTOKONa;
- ucnonuurens (O.HU.0. ucnonuurens);
15
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- 0bbeKT aHaM3a (HauMeHOBaHHe aHaAIH3HPYyeMOH IPo0kL);
- YCNOBMS aHany3a IO YCMOTPEHHIO HCHOJHHUTENA (crnoco® mpobomoAaroToBk,

(OHOBBIN 271EKTPONIXT, BpeMst ¥ NOTEHLMAN NMPEeABapUTEJILHOrO KOHLEHTPHPOBaHHS,
06'beM aNMKBOTHOM YacTy NpoGkLl, B3SITEIA JUIs aHanu3a).

11.2. Pesynbrar aHanu3a X B JOKyMEHTaX, BbINIABaeMbIX Jaboparopueii, MOXET
ObITh IpECTABNEH B BUIE:

X +A, P=0.95

rae Ay=0.01#8y* X (X - MaccoBas KOHLEHTpAIMs NEMEHTA B NPOGeE).
3naueHus 8y npuBeneHsl B Tabmiue 1.

JlonycTHMO NpeAcTaBasTb Pe3yNbTaThl B BUJE:
X £ Ap, P=0.95, npu ycnosuu Ay < Ay,

roe Ap — 3HaueHHE XapaKTEPUCTHKHM IOrPELIHOCTH pe3yNbTaToB H3MEPEHMH,
YCTaHOBIEHHOE IpY peanu3ald MeTOAMKM B JlabGoparopuu U obecreunBaeMoe
KOHTPONIEM CTaGHIBHOCTH Pe3ybTaTOB H3MepeHHH.

IPUMEYAHYME: pomyctMMO — XapaKTepHCTHKY  NOTPEIUHOCTH  pe3ysbTaToB
U3MepeHHH Npy BHEJIPEHHM METOJMKH B jJabOpaTOpHM YCTaHaBIMBAaTh Ha OCHOBE
BolpaxkeHus: Ay = 0.84 A, ¢ mocnenyromyM yTOYHEHMEM IO Mepe HaKOIUICHMS
HHOOpMalM# B IPOLIECCe KOHTPOJIst CTaOMILHOCTH Pe3yJIbTaTOB U3MEPEHHI.

12. KOHTPOJIb KAYECTBA PE3VJIbTATOB AHAJIM3A ITPY1 PEAJIM3ALIMA
METOINKH B IABOPATOPHHN

12.1. KonTponmb xayecTBa pe3yJbTaTOB aHalW3a IIpH pealu3alid METOAMKH B
nabopaTopHy NpefyCMaTpHUBAET:
- OnepaTMBHBI KOHTPONb TIpOLEJypbl aHanu3a (Ha OCHOBE OLEHKH
NOrPEIIHOCTH NPH peanu3alyy OTAEIIHHO B3ATOM KOHTPOIBHON NpoLeRyph);
- KOHTpONb CTabWJIBHOCTH PE3yNbTATOB H3MEpeHHH (Ha OCHOBE KOHTpOJS
CTabMNBbHOCTH CpPEeRHEKBaJpaTHYECKOro OTKIOHEHMs BHYTPHIabOpaTopHOH
NPELN3HOHHOCTH, NIOIPEITHOCTH).

12.2. Anroput™ KOHTpPOJIS NPOLEAYpbl aHANKU3a C UCIIONb30BaHHEM MeToAa 106aBOK.
OnepaTupHblif  KOHTPONL NPOLEAYPHl AaHANM3a IIPOBOJAT MyTeM CpaBHEHMs
pe3ynbTaTa OTAENbHO B3ATOH KOHTPOJILHOH npouenypbl Ky ¢ HopMaTnBOM KOHTpOIS
K,. Pe3ynbTaT KOHTpONEHOHU npoueayps! K, paccHUTBIBAIOT 1O opMyie:

K.=-x-d
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roe X' - pesynbTaT KOHTPOJBLHOrO M3MEpEHMs COZepiaHHs 3JeMeHTa B mpobe ¢
H3BECTHO} J00aBKoil — cpefHee apuMeTHyecKoe ABYX pe3yabTaTOB NapalienbHblX
onpezieneHuil, pacXOXIeHHE MeXAY KOTOPbIMH He @peBblllaer Mpelefa
NOBTOPAEMOCTH r. 3HadeHHe I NpuBeAcHo B Tabnuue 3;

X - pe3yabTaT KOHTPOJLHOTO H3MEPEHHS CONepKAHUs deMeHTa B paGoyeii npobe —
cpeHee apH(MeTHHECKOE JByX pe3yNbTaTOB Iapajle/lbHbIX — OlpefeneHHi,
PacXOXXIEHHE MEXAY KOTOPEIMHM HE NpEBBINAET Ipeneia NOBTOPSEMOCTH F.
3HaueHHe r npuBesieHO B TabnuLe 3;

C - BenuuuHa nN0OaBKH.

Hopmarus konTpoins K, paccuuThsiBaioT no dopmyne:

KaoV(ax) +(Arx)

rpe A,._T"’ A.J ~ 3HAUCHHS XapaKTEPUCTHKH NOTPEIUHOCTH pE3yJIbTaTOB HSMepeHHﬁ,

YCTAHOBJIEHHbIE B JIa00OpaToOpiM INpH peanusallyd METOAMKH, COOTBETCTBYIOLIME
CoZeprKaHHIO 3IeMeHNTa B ipobe ¢ no6aBkoii 1 B paboueii npobe, COOTBETCTBEHHO.

Az=001*§ =+ X (X - conepxaHHe ONpPEE/IEMOro KOMIOHEHTa B Npobe);
7#=001*§ =*X" (X' - couepaHHe ONpEJENsIEMOro KOMIOHEHTa B npobe ¢
J106aBKoOiH).

3navenns 5 - (5, ) YCTGHOBIEHH! B 1abOpaTopHH.

Tpouenypy aHanu3sa NpU3HAKOT yHOBIETBOPHTENBHOM, IPH BHINIONHEHHH YCIOBUS:

K¢S Ky

Ipy HEBBIMONHEHNWH NAHHOTO YCJIOBMS 3KCMEPHMEHT NOBTOPAIOT. [Ipy moBTOpHOM
HEBBINONHEHUH YCIIOBHUS BBISCHSIOT IIPHYHHEL, MIPUBOASLLHE K
HEYOBJIETBOPUTEIILHEIM PE3yJIbTATaM.

IleproaM4IHOCT, KOHTPOJIS MCITIONHUTENEM TNpOLENyphl BHITTOJIHEHUS M3MepeHwH, a
TaKKe pealusyemble  NpOUEAYphl  KOHTPONs  CTaOMIIBHOCTH  pe3ynbTaToB
BBINOJNIHAEMBIX M3MEPEHMl pernamMeHTHpYlOT B PykoBoAcTBe N0  KauecTBy
naboparopuu.
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CBUAETEJIBCTBO

00 2 Ui CCTRILIT METOMMRY BhINOUBCHHST H3MCePeInii

e 223.1.01.10.83 /2010

Moiouika Hameperiii MHUCCOBBIX KOHNCITpaLisil HOHOS KATMHUS, MCAl # CHAHIA
HAWVICHOBAINC ICSMEPNEMON BN OBhelTa
(1 JUFTRCHAIX, HPMPOHEIN B CTOURLIX BOABN MUTOAOM HHBEDUHOHNOH BOILTUMICDOMCTPUN,
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" OBOARIMCHIR 1 HIMCTIORBING BHYMCHTS

arrecropana B coovrercrann ¢ FOCT P 8.563.

Arrecranng OCYLIECTRICHA 110 POy 1bTaATaM MCTPONOFBUECKON IRCNCPTH )Y MUTEDHAROR -
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Mpunoxenne x cuperesancrsy Ne 223.1.01.10.83 /2010
00 arrecTallHH MEYOAMKH M3Mepennii MACCOBLIX KONUEHTPAILii

HOIIOB KaaMus, MEAK H CBMHIIA B NHTLEBLIX, NPHPOAHLIX H CTOYHLIX BOALX

METOAOM HHBEPCHOHRON BOALTAMIIEPOMETPRIL

1 [lnanason wusMcpexnil, 3HaUeHMs noxasaresel TOYHOCTH, NPABHABHOCTH, IOBTOPHEMOCTH W

BOCHPOH3BO;THMOCTH
JHuanazou Tloxasarens HNoxazareas IMokasareis }lokasarenn
HM3MEPEHHH, TMOBTOPAEMOCTY | BOCTIPON3BON~ NpaBuABHOCTN TouHoCTH'
Mr/am® (OTHOCHTCIILHOS MOCTH (rpatins (rpastHtw

THRUCHNC (omocuTeasHoe i OTHOCHTEALHOI OTHOCHTE BN
CPERHERBRIPATH~ Inavelse CHETEMBTHNECKOH | ROIpeILHOCT S
YeCKOoTo CpeaHexBaapari- BOFPCINHOCTH

OTKIOHEHNS HECKOIO npy BCPOATHOCTH | BEPOATHOCTH
DOBTOPACMOCTH), OTKAOHEHNA P=0,95), P=0.95), *
oY% BOCAPOMIBOXNHMOCTH), | + 5. 9% .

[ GR,% ;

C TTumbecwre, npupoduvie, CMOUIbIE 800b ;

- Mo I :

" or 0,0005 a0 0,005 skmou. 5 22 25 50

! ¢a. 0,005 no 1 Bmon. 7 10 15 25

Humseawve u npupodnuie sodb

Kaamu#
o1 0,0001 no 0,0005 sxmon. 10 15 20 36
cs. 0,0005 a0 0,005 skmou. 8 13 15 30
cs. 0,005 no 1 srmon. 6 9 1] 21
Ceunen
ot 0,0002 a0 0,003 BKAtOY, 14 20 22 45
¢s. 0,003 70 0, 05 BkMOY. 8 12 18 30
cs. 0,05 no 1 exatou, 6 9 10 20

Cmounvie 6odu .
Kanmu#i :
ot 0,0005 so 0,01 Brmon. 8 12 18 30 i
cs. 0,01 10 1 sKioM, 6 9 10 20 i
Canpey

- 41 0,0008 no 001 retoH. 14 20 22 45

y es. 0,01 ro 0,1 sxmiou. 10 15 19 35

{ cr. 0,1 a0 1 BrnIOY. 7 10 15 25

2 JlwanasoH M3McpeHMil, 3HadCHUS NpPEACAOB TNOBTOPAEMOCTH W BOCHPOH3BOIHMOCTH

seposThocT P=0.95

I]pe,ncn BOCNPOKH3BOAHMOCTH

' Coutue reTay o r PACIUHPEHHON OTHOCHTCHNIGH HEQUPEIL. ICHHOTTH ¢ soadupnusienron oxaara k2

Jlnanaos Tpeiea nosropsemocru

uaMepetisi, {oThocHTeNLIVE 3HAYENIC (OTHOCHTENLNOC 3HAYENHE ROTYCKACMO! B

M r/;m3 DOMYCKAEMOro pacxomaenns mMexacay | PACNOIKACHHA MEKAY ABYMS PCIyabTATAMU
BBYMS PE3VIIbTATAMH NAPAACALHBIN H3Mepi‘“ﬂn\ NOAYUCURBIME B PO WX
onpcaencimi), T, % naGoparopmax), R, %

_ TTumsegbie. npupudusie, cmounble 60061

Mezb

or 0,0005 1o 0,005 Bratou. 42 65

ci. 0,005 no 1 BrTIOM. 20 . ; 28 _



Buansson {lpenes nosropseMocTH Ipeaen BOCHPOUIBOTHMOCTH
H3M3p§uuﬁ_ (O'I'HOCHTG.’HHOC IHaYEeHHE (OTHQCHTeﬂbHOC JHAUEHHE JOIIYCKACMOrY
M1 /oM’ AONYCKAEMOro pacXorAcHHs MexRay | PACXORACHIA MOKIY ABYMA PEIYALTAIAM I
NBYM# Pe3ynbTaTaMHi napaineibHhiX ll3MCPEHHﬁ, NONYHELHHBIMH B PA3HLIX
onpenenenuii), T, % naGopatopuax). R, %
Tlumeeewie u npupodivie 6001 |
Ranmuit
01 0,0001 20 0,0005 BK:TOY. 28 42 ]
c8. 0,0005 no 0,005 Brito4. 22 36 |
cB. 0.005 no 1 Brmou. 17 25 ;
Caunen i
o1 0,0002 no 0,003 Bs0U. 39 56 |
cs. 0,003 1o 0, 05 BrmOH. 22 34 |
cB. 0,05 no 1 Br:1oy. 17 25 :
Cmounsie 600bi
Kanmuit
o1 0,0005 no 0,01 srmou. 22 34
i €8, 0,01 no 1 pruou, 17 25
: Canen
s o1 0.0005 ;10 0,01 BrmOY. 39 56
i ¢ 0,01 10 0,1 BionOY. 28 42
{.cn. 0,1 10 1 Bxcmion, 20 28

3 Konrpons cTabumbHOCTH PE3yNbTATOB H3MEPEHWH, MONYYaeMbIX B YC/IOBHSX NOBTOPAEMOCTH M
UPOMEXKYTOUHOR (BHYTPUAAOOPATOPHOH) MPELH3HOHHOCTH, OPraHu3YiOT ¥ NPOBOJAT B COOTHETCTBUH
¢ I'OCT P HMCO 5725-6-2002 nu PMI 76-2004. IlepuoiMyHOCT NOMYYEHUS PCIVALTATOR
KOHTPONbHBIX HpoUeAYp W (GOPMBl MX DETHCTpauyuu NPUBORAT B JOKyMeHTax jaabopartopun,
¥CTalaBnyBAIOWHX NOPANOK M cofepixanne pabor no Opraiy3alliy METOOB KOHTPOJIA CTA0UNBHOCTH
pe3yabTaToR 3MepeHn# B npenenax JaGoparopuu.

Crapurnii Hayusbiit COTPY/HEK /L g 0.B.Koucpruna
naGoparopuu 223 OI'VII «YHHMM» 7
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