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TOMCKMUM NONUTEXHUMECKIM YHUBEPCUTET
BHEAPEHUYECKAR HAYYHO-NPOU3BOACTBEHHAA OUPMA “IOMX”

AKKPEOUTOBAHHAA METPOJNIONMYECKASA CAYXBA TIY
(atrecrtar o6 axkpeautauum Ne POCC RU 01.00143-03 o1 24.12.01)

CBUMAETENBLCTBO Ob ATTECTALIUXA MBW

Ne 08-47/158

(B3ameH 08-47/087)

MeToguka BbLINONHEHNA W3MEPEeHUK MACCOBOW KOMUeHTPAaUMK MbILLAKA K PTYTH
METOAOM MHBEPCUOHHOW BONLTAMNSPOMETPUMN, paspaboraHHAn B TOMCKOM NONUTEXHN-
veckom yHusepcurere u OCQ «BHI @ «IOMX» u pernamertuposannan 8 MY 08-47/158

(MO peecTpy akkpeanToBaHHOW MeTPOoNnorndeckod Cnyxbol TOMCKOro nNonNWuTexHnveckoro
YHUBEPCUTETA)

OBOLUM, DPYKTbI U NTPOQYKTbI UX NEPEPABOTKMH.
NHBEPCHOHHO-BOJIbTAMINEPOMETPHUYECKHNE METO/]b!
ONPELQENEHNST MACCOBbIX KOHLEHTPALUNN MbILLIBSIKA U PTYTU

arrecropada B coorsercramu ¢ FOCT P 8.583 (TOCT 8.010).

ATTecrayns oCywecCTBNERA NO PeIYNLTATAM TEOPETUMECKOTO M SKCNEPUMEHTANBHO-
ro uccneposarns MBI,

B peaynstare arrecraunn MBUW yeranosneHo, uto gannas MBU coorsercrayer
npeaAbABNAEMbIM K Hell MeTponoruuackum Tpebosanuam u obnapaeTt cneayiowmm oc-
HOBHbIMU METPONOTNMECKMMU XaAPaKTePUCTUKAMM:

1 lnanasonbl uamepexnil, OTHOCUTENLHLIE 3HAYEHUA noKasareneit TOMHOCTU, NosTopsie-
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TOMCKUN NONMUTEXHUYECKUA YHUBEPCUTET

BHEOAPEHYECKAHA HAYYHO-NPOU3BOACTBEHHAA OUPMA “IOMX”
AKKPEOMTOBAHHAA METPONOMMYECKAH CITYXBA TNy

“YTBEPXAAIO"
Mpopexrop no HP TIY

MY 08-47/158

(1o peecmpy MemMponOau4eckol Ciiyxbbi)

OBOLU, ®PYKThI # NPOLYKTHI UX MEPEPABOTKH.
UHBEPCHUOHHO-BOTb TAMITEPOMETPUYECKNE METO/Lb!
ONPELQENEHNST MACCOBbBIX KOHUEHTPALMY MbILILSIKA U PTYTH

giamen MY 08-47/097
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MeTponor
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1 OBJIACTb TPUMEHEHUA

Hactosuwwmin gokymeHt (MY 08—-47/158) ycranaBnuBaeT MeTOAUKY BbINOA-
HEHUR WU3MEepEeHUn MaCCOBbIX KOHUEHTpaLMN MbIlWbAKA U PTYTU NPpU adanuse
npo6 osoilen, PpyKTOB U NPOLAYKTOB UX NepepaboTki U ycTaHaBnNMBaeT NOPAA0K
onpeaeneHus MaccoBbiX KOHLUEHTPaUKK MbilbAKa U PTYTU METOAO0M UHBEPCUOH-
HoW BonsTamnepometpuu (UB).

MeLwiaowjee BAMAHWE OpraHUYyeckuX Bellects martpulbl npobbi, a Tarke
Mean 1 Kernesa Ha onpeferneHue MblllbAka YCTpaHAeTCs B npoyecce npobonog-
FOTOBKW.

[lnanasoH cofepxaHuii onpeaensaembiX 3ANEeMEHTOB. MbillbsAKa - COCTaB-
nsiet ot 0,04 po 0,9 mr/kr; ptytv — o1 0,01 go 0,1 mr/kr.

Ecniu copepxxaHue anemeHTa B Npode BbIXOAUT 3a BEPXHION rpaHuLy Ava-
nasoHa onpefensieMbiX coaepkaHuin, nonyckaeTcA pasbasneHune noAroToBreH-
HOW K uamepeHunio npobbl MNK yMEeHbLLUEHUE HaBEeCKU asanusnpyemon npodbkt (4o
5 pa3). Ecnu copepxaHue 3nemMeHTa BbIXOAUT 33 HUXKHIOK MpaHULly AnanasoHa
onpeaensemMbiX CoaepXaHUi, AoNycKaeTcsa B3ATME Donbliein HaBecKu aHanumaun-
pyemoin npobbl nnu ysenuveHne BpeMeHn dneKTpoHakonnenus (4o 5 pas).

2 HOPMATHUBHBIE CCBIJIIKA

B HacTosiLwen MeToavKe UCTONb30BaHbl CChINKU Ha Criegyiowme cradiapThi:

[OCT P 8.563-96 MeTtoauku BbINONHEHNA U3MEPEHUN

FOCT 12.1.004-91 Cucrema craHgaptoB OesonacHocTh Tpyaa. lNoxapHas
B6esonacHocTb. Obwme TpedboBaHUs

FOCT 12.1.019-79 Cucrema craHpaptoB Oe3onacHoOCTU Tpyaa. INEKTpo-
B6ezonacHocTb. ObLyne TpeboBaHU|a n HOMeHKnarypa BUAOB 3aLuUTbl

FOCT 12.4.009-83 Cucrema craHgaptos besonacHoctTy Tpyaa. lNoxapHas
TEXHWKA ANnA 3awuTbl 06BbekTos. OcHOBHbIE BUabl. PasmelwyeHue n obcnyxmsaHue

FOCT 1770-74 TNocyna mepHasi nabopartopHana creknsadHas. LunuHapob,
MEH3YpKku, Konbdbl, Npobupku. TexHu4yeckue ycnosus

FOCT 1973-73 PeaktuBbl. AHMMAPUA MbILLLAKOBUCTLIN. TexHu4Yeckue Yc-
noBUSA

FOCT 2156-76 Peaktvebl. HaTpun AByyrnekucnsid. TexHu4eckne ycnosus

FOCT 2405-88 MaHOMETPLI, BakyyMMETPbI, MaHOBaKYYMMETPbI, HaNopo-
MEpbl, TAFrOMepb! U TAroHarnopomMepbl. ObLMe TeXHUYeCcKne ycrnosus

[OCT 3118-77 Peaktusbl. Knicnora consiHas. TexHudeckue ycrnosus

[OCT 4204-77 PeaxktnBbi. Kucnorta cepHas. TexHuyeckme yCnosus

FOCT 4212-76 (CT C3B 810-77) Peakrussl. MeToabl NpurotosBneHus pac-
TBOPOB AN KONOPUMETPUHECKOro U HedbeNnoOMETPUYECKOro aHanusa

TOCT 4228-77 PeaktuBbl. HaTpua rmapooOKUChH. TeXHUYECKNe yCnoBus

FOCT 4233-77 PeakTuebl. Hatpuii XNopuUCTLiA. TexHUYecKkne yernosus

FOCT'4461-77 PeaktuBbl. Kucnora asotHasd. IexHudeckue ycrnosus

FOCT 4520-78 PeakTmebl. PtyTh (ll) @a3oTHokucnas 1-sogHasn. Texnnyeckue
YCINOBUS

FOCT 4526-75 PeaktuBbl. Mardusa okena. TexHndeckue yenoBus

[OCT 5381-72 Pepykrop. TexHnyeckme ycnoBus



FOCT 5841-74 PeaxtuBbl. ['ngpasuMH CepHOKUCTLIN. TexXHn1eCcKne ycnosus

FOCT 6709-72 Boaa auctunnupoBaHHas. TexHuieckue ycnoBus

FOCT 8625-77 ManomeTp. TexHuyeckue ycrnosus

FOCT 9293-74 (MCO 2435-73) A30T razoobpasHbiii ¥ Xxuakun. TexHuue-
CKUe yCroBus

FOCT 9736-91 [lpubopsbl anekTpuueckue npsimoro npeobpasoBaHus ANA
u3mepeHus HeanekTpnyecknx sennynd. Obulne TexHuyeckue TpeboBaHUA U METO-
[bl UCNbITaHUA

OCT 10652-73 Peaxktmebl. Conb Aunarpuesas atvneHanamuH—-N, N,
N ,N —TeTpayKCyCHON KMCnoTh! 2—BoaHanA (Tpunod b). TexHuyeckue ycnosus

FOCT 10929-76 Peaktusbl. Bogopoaa nepokena. TexHu4eckue ycnosus

FOCT 11088-75 Peaktusbl. Mardusa surpar, TexHudeckne ycnosua

[OCT 11125-84 Peaxrusbl. Kucnota aszotHas ocobon YMCTOThI. TexHunye-
Ckue ycnosust

[OCT 12026-76 bymara unsTpoansHan nabopatopHaa. TexHwdeckue
yCNoBUA

[OCT 13861-89 (MCO 2503-83) Peaykropbi Ans raso-nNnasmMeHHon obpa-
6oTkM. O6LLNE TEXHUYECKUE YCIIOBUS

FOCT 14261-77 PeakinBbl. Kucnota xnopucroBoaopofiHas ocobon YncTo-
Thl. TexHuyeckue ycnosus

[OCT 14262-78 Peaktuebl. Kucnora cepHas ocoboil WucToTbl. TexHuveckne
ycnosusi

[OCT 14919-83 OnekTponnutbl, 3NEKTPONNUTKAN U >XapO4HbIe 3NeKTPOLL-
kathb! ObiTOBBIE. ODLMe TeXHNIECKME YCNOBUS

[OCT 156150-69 MawwuHbi, npubopbl ¥ gpyrme TexHuyeckue nspenusa. Mc-
NONHEHWUN ANA pasnN4HbIX KNUMATUHECKMX PanoHoB. Kareropun, yCnosusa aKkcnnya-
Tauuy, XpaHeHust U TPaHCNOPTUPOBAHUA B 4YacTU BO3AEUCTBUA KINUMATUMECKUX
hakTopoB BHELLHEY Cpeab!

[OCT 17435-72 JInHenku yepTexHble. TexHu4Yeckue ycnosus

fOCT 17792-72 3nektpog cpaBHeHns xnopcepebpsHbiil HAChILLEHHbI 00-
pPasuocBbI 2-I0 paspsja

{ OCT 19908-90 Turnu, 4auiki, CTtakaHb!, Komnodbi, BOPOHKM, nNpobupikn 1 Ha-
KOHEMHWUKM U3 NPO3paYHOro keaplesoro crekna. Obwume TexHuyeckue ycnosus

[OCT 20490-75 Peaktvebl. Kanuit MapraHLOBOKUCHbLIKM. TexHudeckue yc-
NOBUS

[OCT 21400-75 Ctexno xumuko-naboparopHoe. TexHudeckue TpedoBaHus.
MeTtoab! ncnbiTaHni

[OCT 24104-2001 Becbl nabopatropHbie. ObLme TexHuieckue ycnosus

[OCT 26336-82 [locyna n obopynosaHve naboparopHblie CTEKNAHHbIE, TH-
Nbl, OCHOBHbIE NapamMeTpbl U pasmepb!

[OCT 28165-89 lNpubopbl U annapatbhl nabopartopHble U3 cTekna. Aksaan-
cTunnsaTopbl. Acnaputenn. YCTaHoBKU peKTudbunkaymoHHbie. O0LWme TexHudeckue
TpedoBaHUA

[OCT 29169-91 (UCO 648-77) Tlocyna nabopatopHas creknsHHas. [li-
NETKKU C OAHOU OTMETKOW

[OCT 29225-91 (UCO 1775-75) Tlocyna v obopynosanue hapdoposbie
natopartopHbie. Obujue TpebosaHua n MeTodb! NCNbITaHNA

[OCT 29227-91 (MCO 835/1-81) locyaa naboparopHan creknaHHag. [1n-
neTkn rpagyviporaHHble. HYacts 1. Obiume TpebosanHus
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FOCT 20228-91 (MCO 835-2-81) lNocyna naboparopHas creknsaHHan, [u-

NeTKn rpagyvpoBaHHbie. Hactb 2. [vuneTkn rpaaympoBaHHbie 6e3 yCTaHOBNEHHOrO
BpeMeHu OXXuaaHus

FOCT P UCO 5725-1-2002 TouHOCTb (NpaBuibHOCTL U NPEL3NOHHOCTD)

METOOOB U pe3ynbTaTtoB namepeHnin. Hactb 1. OcHosHbIE NONOXEHU] U onpeaene-
HUK

FOCT P UCO 5725-6-2002 TounocTb (npaBunbHOCTb U NPEUm3NOHHOCTD)

METOL08 1 Pe3ynbTarToB naMmepeHuid. Yacts 6. Micnonb3oBaHne 3Ha4eHni TOMHOCTH
Ha NpaKTuKe

3 CYIWHOCTb UHBEPCHUOHHO-BOJIbTAMITEPOMETPUYECKOIO
METO/LA AHAJIN3A

Obwas ¢cxema aHanusa npob mMeToaoM MHBEPCUOHHOW BOMbTamMnepo-
veTpnn (UB) npencrasneHa Ha pucyHke 1.

foproToeka Nposepka

npuGopa, ANEKTPOXUMUIEC-
aNeKTpPOAoS, <O AUSTI

PacTBOPOB U T4.

NB-namepeHus

rnpoOb!

CbemMka HeaaeHue Bﬁ(x:-:;:ﬂa'{fu C Pacuer
BA-KpUBOU AC anemeHTa noBaskon AC KOHLIEHTPaL

PucyHok 1. OcHogHble amars! aHanu3a npob memodom V1B

Metoq WB-uamepeHuin ocHOBaH Ha CNOCODHOCTV 3MeMEeHTOB JneKTpo-
XUMUHYECKN OCaDKAATLCA Ha UHAMKATOPHOM 3MeKTpoAe w3 aHanuanpyemoro
pacTeOpa npw noteHuyuane npeaencHoro Ang@y3noHHOro Toka, a 3arem pac-
TBOPATLCH B NpoLecce aHOAHOW NOoNApu3ayny npyu onpegenedHom noTeHuna-
ne, XxapaxkTepHoM ANs AaHHOro anemeHTa. Perucrpupyemoit Ha BonbTamnepo-
rpaMMe aHanMTUYeCKU CurHasm aneMeHTa nponopuuoHasneH ero KOHLEeHTpa-
Lnn.

MaccoBble KOHUEeHTPauun KaXaoro anemMeHTa B UCNbITYEMbIX pacTBopax
npobbl onpenensiioT No MeToAy A0DaBOK B HUX aTTeCTOBaHHbIX CMEeCeNn ¢ ycTa-
HOBMNEHHLIM COASPXaHneM ONpeaenaemMoro anemMenTa.

MeTtoouka adHanu3a ocHOBaHa Ha nNpoBeAEHUMU  UHBEPCUOHHO-

BONLTaAMNEPOMETPUYECKNX M3MEPEHUN pacTsopa npolbl nocne ee npepsapu-
TenbHOU NOArOTOBKU (PUCYHOK 2).



Mbiwbsk

Bastue |Mg(NQ),+HNG, (+"Eozl_ Oxucnexue As | Crurarve OB
HaBECKM t=130°C noAs (5+) {t=450°C| As(5%)

YaaneHue usbbitka + TpunoH b

= »! »
t - 30000 NZ,I:.IA l_Esod pH=3,5 _ 4,5

H -HSO | BoccraHoeneHne
k. SHCZ) 3 As (5+)—>As (34),
H,S0, yaanexue acratkose OB

[

R PacTBopeHue ocaska B R B - namepeHus
As (3+)

bOHOBOM 3MeKTponuTe |

et el

PucyHok 2. OcHO8Hble smarnbi npobornodaomosKU npu aHanu3e
npob oeowed, pykmos u npodykmoe ux nepepabomku Ha codepxaHue
MbIlWbAKA

JnekrpoaktnegHon dopmon ans B namepenvint ABMNAETC]! MbIWbAK B
CTeneHu okucrneHus As (3+); anekrpoHakonneHue NpoBOANUTCA HA ANeKTpoae B
dhopme As (0);, aHanuTuUecknii curdan Ha BofibTaMNepHOR KPUBOWA NONyYaoT 8

pesynstate anekrpoxumudeckoin peakumm As(C) — As(3+). Ilpu aToM npucyT-
cTeyowmne B nNpobe meab ¥ xeneso, mewawume WUB-namepeHnio Mbilllbaka,
CBA3bLIBAKOTCA B NPOYHbIE KOMIMTNEKChbI.

PacTsopeHne HaBecku N OKUCNeHue Npu 3ToOM BcexX POpM Mbliibska [0
As (5+) NpocBOAAT NPV HarpeBaHun ¢ a30THOWN KUCNOTOW UITW CMECHIC a30THOW
KACNOTbl ¥ Nepokcuza Bogopoaa 8 npucyTcTeun conen mardusa. [locne ynapu-
BaHUA NOMNy4YEeHHOro pacTeopa CTakaH4YnK C 0OCaAKoOM NMoMewaloT B My(erbHYyo
neuys u npoxkanueawT npu 450 °C — 500 °C pna oxurandusg opraluyeckux se-
wjects (OB). Heopranuyeckuit ocagok obpabartshiBaloT BOCCTaHOBUTENEM (Cep-
HOKUCNbIM MMAPA3MHOM) B KOHLIEHTPUPOBAHHOU CEPHOK KUCnoTe npu Harpesa-
HUY, nocne Yero usbbITOK yaansawT HarpesaHnem npu Temnepartype 300 °C.
Ocapnok, copepxawmin As (3+), pacTBopsroT B POHOBOM aneKrponure, npeg-
cragnslemM pacteop Tpunoda b koHuewTpauuu 0,02 - 0,1 MONb/aM” npw
pH= 3,5 -4,5

B anexkTpoxummudeckon savenke ni nosydeHHoro pacrteopa As(3+) Hakan-
nuBaetcyh 8 suge As(() Ha 30M0To-rpapuTOBOM 3INEKTPOAS B TeueHWe 3afad-
HOro BpeMeHUu 3NeKTponu3a 3a 2 — 5 MUH Npu noTeHuyuane anekrponusa, pas-
HOM MuHyc 1,0 B oTHoCcuTenbHO xnopcepebpsaHoro anekrpoga. fNpouecc anek-
TpopacTBopeHusa As(0) c nNoBepxHOCTU 3nekrpoAa NPpoBOoAUTCA NPU NUHEUHOM
N3MEHEeHUn noTeHuuana B8 MONOXUTENbHYIO CTOPOHY A0 NOTeHuuana pacTBoO-
PEeHUA 30M0Ta.

oTeHymMan aHogHoro nuka As HaxoAuTCca B UHTepsBane ot nnioc 0,01 B
no nnioc 0,05 B npu 3HavyeHun pH 4.

MaccoBaa KOHUEHTpauMa MbilibAKa 8 Npobe onpeaenseTcs MeTonoM
AobaBok arTecToBaHHbiX cmeceil (AC) MbillbAKa.
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Pmymb

[TpensapuTenbHans noarotoska rnpod osoulen, PPYKTOB ¥ NPOAYKTOB UX
nepepaboTku Ans onpeaeneHua MacCoBOW KOHLUEHTpaUuu PTYTU OCHOBaHA Ha
nepesoge Bcex POpM PTYTU B ABYXBANEHTHYIO pTyTh NpU pacTBOpeHUu npodsl
B a30THOIA Kucnote ¢ gobasneHuemM nepokcuaga Bogopona N pasnoxeHumn opra-
HUYECKOU MaTpulibl.

flpoyecc anexkTpoocaxaeHus PTyTU U3 pacTeopa NOATrOTOBNEHHOW MPo-
Obl HA MHOUKATOPHOM 30N0TOrPaPUTOBOM 3SEeKTPOAE NPOXOAUT nNpU noTek-
Linane anexkrponunsa, pasHoM 0,0 B oTHocuTenbHO xrnopcepebpsiHoro (XC3I), B
TeyeHue 3a4aHHOoro BpeMernu anekrponusa 2 — 15 MuH. I'lpouecc anekTpopac-
TBOPEHUA 3NIEMEHTOB C MOBEPXHOCTU INEeKTpoAa W perucrpauns aHanutude-
CKOro curHana aHo4HOro Nuka Ha BofbTamneporpamme nNpoBOAUTCA MNpU Nn-
HEeHO-MEHAIWEMCA (B CTOPOHY NOMOXUTESbHbLIX 3HAYEHNA) noTeHyane npu
3a1aHHON vyBCTBUTENBLHOCTU Npnbopa. NoTesunan makcumyma aHoaHOro Toka
(nuka) pTYTW Ha doHe a30THOW KACNOTbHI paBeH

(0,60 + 0,05) B.

l X uMugecKas I o H I
00paboTKa ah i; ﬂéoz >| HB-n3Mmepenus
|  [poOBbI ] t=120 Hg(2+) |

L

PucyHok 3. OcHosHble amansi npobono020moeKu npu aHanuse
npob osowell, pykmos u rpodyKkmos ux riepepabomxu
Ha codep)xaHue pmymu

MaccoBas KoHUeHTpayus pTyTn B npodbe onpepenserca metoqom noba-
BOK aTTeCTOBAHHbIX CMeCcen pTyTy.

4 'TPUINMUCAHHBIE XAPAKTEPUCTUKYU NOPELWHOCTU USMEPEHWN
U EE COCTABJIAOLNX

4.1 Metoavka BbINOMHEHUA U3MEPEHUN MacCCOBbIX KOHLUEeHTpauumi
MbilUbRKa U pTYTU B npobax osouwlen, PPYKToB U NPOAYKTOB UX nepepaboTku
METOAO0M BOnbTamMnepomMeTpun obecneumBaeT nonyyeHne pesysibTaros usme-
DEHWIA C NOrPELUHOCTLIO, HE NpeBbiuaioue 3HaYeHWA, NpUBEaeHHbIX B Tabnu-

e 1.
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Tabnuuya 1 ~ [nanasoHsl u3MepeHuid, OTHOCUTENbHbIE 3HaYEeHUs Moka-
3aTenen TOMHOCTHU, NOBTOPAEMOCTU ¥ BOCNPOU3IBOAMMOCT MeTOAUKKM npu AO0-
BepuTenbHon aepostHocTU P=0,95

lokaszartens

nosTopse- I"lBoxa: a;' e:_b [Noka3a-
MOCTH ocnpon Tens Tou-
BOAUMOCTHU
(cpepHe- (CpeaHexsaz- HOCTW
R rpaHnubl,
[lnanasoHd onpepe- KBI(?)?:::::- paTunyeckoe gio-ro;blx
ONEMEHT | NAEMbIX KOHLEHTpa- c OTKIIOHEHNE
y HEeHune no- HaXOOUTCH
LMK, Mr/Kr BOCNPONU3BO-
BTOPSEMO- AMOCTH) norpeiu-
cT), A ' HOCTb Me-
o) TOAUKHW),
"‘r( X 5.%
/
o1 0,04 0o 0.9
MblLLIbSK 0. A 11 14 44
N N —
OT1 0,01 no 0,1
PTyTb ’ ' 1 17 8
Ty BKSTHOY. 0 3

—

4.2 3HaveHus nokasaTens TOYHOCTU MeTOAUKW NCMONbL3YIOT NPW:

- OleHKe geaTenbHocTu nabopartopuit Ha Ka4ecTBO NpoBeAEHUA UCNbI-
TaHUN;

- OUEHKe BO3MOXXHOCTU WUCNONb3OBAHWA PEe3ynbTaToOB U3IMEPEHWUW MNpw
peanusaynmn MeToauKyt BbiNONMHEHNS 3MepeHnt B KOHKpeTHON nabopaTopun.

5 TPEGEOBAHMSI BE3OIMACHOCTH, OXPAHbI OKPYXAIOWEHN
CPEQbI NMPU BbINOJIHEHUN U3MEPEHNHA

5.1 Ycnosusi 6e3onacHo20 ripoeedeHus pabom

5.1.1 Tlpy BLINOAHEHUN aHANUTUYECKUX U3MepeHun Heobxogumo Cco-
Ontogatb TpeboBanna TexHnkn 6e3onacHoOCTU npu paboTe C XUMUYECKUMU pe-
aktveamm no FOCT 12.4.019.

5.1.2 3nektpobesonacHocTb nNpn paboTe ¢ 3neKTpoycTaHoBKamMu - No
FOCT 12.1.019.

5.1.3 MNMomeuieHne nabopartopun QONMKHO COOTBETCTBOBATbH TpeboBaHu-
AM noxapHoi 6esonacHocty no FOCT 12.1.004 n umeTb cpencTea NoOXapoTy-
wernns no FOCT 12.4.009.

5.1.4 [lpu pabore ¢ yCcraHOBKaMu yabTpaduoneTosBoro UinyyeHus wc-
NONb30BATL BbITANHON WKad U 33UUTHBIE OUKH.
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5.2 TpebosgaHusn k keanucukayuu onepamopoes

BbiNONHEHUa WU3MepeHun npouspoaaTcs NnabopaHToOM KON XMMUKOM-
aHaNUTUKOM, BNagelWMM TEXHUKOR BONLTAMMNEPOMETPUYECKOrO aHanuia u

N3Y4YUBLLIMM WHCTPYKLMIO MO 3KkcnyaTauum ncnonb3yemon annaparypbi.

5.3 Ycnoeus ebIinonHeHUSsT USMePeHUU

N3mepeHnsa NnpoBOAATCS B HOPMarbHbIX NabopaTopHbIX YCNOBUAX:
TemnepaTtypa okpyxalwuiero Bo3ayxa (25 + 10)°C

ATMOCdepHoe aaBneHue (97 £ 10) kla
OTHOCKUTENbHAasR BNaXHOCTb (65 + 15) %
HactoTa nepeMeHHOoro Toxa (50 £5) 'y
HanpsikeHune B cetu (220 + 22) B

6 CPE[JCTBA U3MEPEHWU, BCTTOMOIATE/IbHOE OEOPYJOBAHMUE,
MOCYNA, PEAKTUBbI U MATEPUAIBI

6.1 Cpedcmea usmepeHuil u ecriromMo2amersibHoe obopydoeaHue

6.1.1 Cepuithbin nonsporpad (PA-2, IMY-1) B KOoMAnekTe ¢ ABYyXKoopAau-
HaTHbIM caMmonucuem U UndpoBbIM BoMbTMETpoM Tuna $-203 [1];
unu komnnexkc CTA aHanuTnyeckun BonbTamnepomerpuyeckuin [2] B

komnnekre ¢ IBM-coemectumbim komnbroTepom (flpunoxeHue b u MHCmpy«k-

uus).

[lonyckaeTcs vcnone3osatb apyroe obopyaosaHue n npwbopbl, NO3BO-
nsiloujue B8OCNPOU3BOAUTD METPONIOrMYECKne XapakTepUCTUKW, ykasaHHbie B
AAHHOM CTaHaapTe.

6.1.2 A4einka aneKTpoOXuMn4eckasn, B COCTaB KOTOPOMN BXOAAT:

- CMEHHble CTakKaHUYMKU-aNeKTPOoNu3epbl U3 KBapLEBOro crekna BMecTu-
MocTbio 15 - 20 cm®.

[Mpy ncnonb3oBaHun G8yXas1I6KMPOOHOU sSHelKuU:

- ANEeKTPOoA MHONKATOPHbLIN - 30N10TOrPaUTOBbLIM Ha OCHOBE rpauTa;

- 3neKkTpon cpasHeHust - xnopcepebpsaHeit 8 1,0 Monb/am® pacTeope
xnopuga Hatpua uny Kanua ¢ conportuBneHvem He 6bonee 3,0 kOm unn no
FOCT 17792;

[Npu UCNONbL3IOBAHMKN MPExX3NeKmpPOOHOU S4YeUKU:

- 3NEeKTPOA MHAVKATOPHbLIN - 30N0TOrpaPMTOBLIA Ha OCHOBE rpaduTa;

- INEKTPOA CPABHEHUS W INEKTPOA BCiOMOraTenbHbil - Xnopcepebpsa-
HbtA B 1,0 MOnb/AM™ pacTBope XJopuaa HaTpua unNu Kanusi ¢ CoNpPoTUBMNEHNEM
He Bonee 3,0 kOM unn no FOCT 17792;

6.1.3 Peayxkrop no fOCT 13861 ¢ maHomeTpom (250 = 1) arm no
FTOCT 2405 .

6.1.4 Bectl nabopaTtopHbie aHanuTudeckue obLyero HasHayeHna ¢ Hau-
Gonbiwnmm npegenom B3sewmBaHuna 200 r, 2-ro kKnacca TOYHOCTU nO

[OCT 24104.
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6.1.5 [lo3atopsl Tvna Ar-1-50, A4rn-1-200, 4r-1-1000 vnn apyrue ¢ anc-
KPEeTHOCTbLIO ycTaHoBky 403 1,0 unun 2,0 Mk,

6.1.6 LLinaHru nonuatuneHoBble AN NOABOAA UHEPTHOrO rasa K A4eunke.

6.1.7 MNnuTka anekTpudeckan ¢ 3akpbiToin cnupansio No FOCT 14919 unw
ApYyrux Mapok.

6.1.8 Wkad cywwunbHblid, obecneunBalowMin noaaepxaHve 3agaHHoro
TemnepartypHoro pexwuma ot 40 °C go 150 °C ¢ norpelwHocTbio + 5 °C.

6.1.9 MydenbHas neyb Tuna NM-8 nnu MP-64-02-15 no NOCT 9736,

unn komnnekc npobonogrotosku “Temoc-IKecnpecc” ¢ AManasoHoM pa-

Gounx Temnepatyp ot 50 °C go 650 °C ¢ norpewHocTbio + 10 °C;
Wnu anekTponeyb conpoTusnexsns kamepHasa naboparopHas, obecneun-
BaKOLWAn MOAJEpXKaHUe 3a/aHHOro TemnepaTypHoro pexuma ot 150 °C go

600 °C ¢ norpeluHocTbio +25 °C.

6.1.10 Mewanka maruntHas tuna MM (lNonbwa) u cTepxeHb (Meluanka),
N3roTOBNEHHbIA U3 XXene3Hoi nposonokn anvHot 10 - 15 MM, ToNLWKHOK 1 MM,
repMeTU4HO BfAAHHbLIA B TEPMOCTOMKYID CTEKNAHHYI0 UNu PTOPONMacTosylo
TPYOKYy.

6.1.11 Annapar gna Ouauctunnauuu soabl (cteknaHHbin) ACM-4 no
[OCT 15150 unum [3].

6.1.12 lLinnuw! TurenshHble LLUT [4].

6.1.13 JinHeika yepTexHaa meputenbrHas no FOCT 17435.

6.2 llocyoa

6.2.1 I'luneTku mepHble NadbopaTopHble CTEKMAHHbIe 2-M0 Knacca TOYHO-
ctv BMecTumocTteto 0,5; 1,0; 2,0; 5,0; 10,0 cm® no TOCT 29227.

6.2.2 lNocyna mepHas nabopartopHas CTEKNAHHAA C NpUTeEpPTbIMU NPos-
kamn 2-ro knacca todHocty no FOCT 1770: KonObl HANMBHBIE BMECTUMOCTLIO
25.0: 50,0: 100,0: 500.0 cm” u 1000,0 cm>: umnueaps! BMectuMocTeio 50,0;
10,0 cm®; npoBupkn MepHbie BMecTuMocTbio 10,0; 15,0 cm®.

6.2.3 BIOKCbI C NPUTEPTLIMK KPbILLKaMKU BMecTuMocTbio 20,0 - 30,0 oM,

6.2.4 CTakaH4nKkn n3 npomMbItiNneHHOoro keapueBoro crekna mapok Kil, KB
o6vemoM 15,0 - 20 0 cm®.

6.2.5 MNanouku creknaHuble no NOCT 21400.

6.2.6 Ikcukartop no FOCT 25336.

6.2.7 KpbiWku-gednermatopb! AnNa CTakaH4nkoB U3 TEPMOCTOMKOro CTeK-
fna KoHycooOpasHon oopmbl gUameTpoM 25 - 35 mm BbicoTon 20 - 25 MM,

6.2.8 COOpHUK A4na cnvsa pacTBOPOB MbitbAKA U PTYTW.

6.3 Peakmuebi U Mmamepuarnbl

6.3.1 N'ocyaapcreeHHbie cTanaapTHble obpasubl cocTaBa paCTBOPOBR UO-
HOB MbillbAKa (3+) n pTyTn (2+) C NOrpetuHoOCTLi0 He bonee 1% OTH. npw
P = 0,95. KoHuyeHTpauus anemeHTa 8 CTaHAapTHOM obpasue aomkHa BbiTh HE
meHee 0.1 r/am°.

Hanpumep, FCO 7264-96 u ITCO 7143-95 - craHgapTHbll o6pasey co-
CTaBa BOAHbIX pPacTBOpPOB WOHOB MbilbAKa (3+) KOHUEHTpauun MbllbaKa
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0,100 r/gm’; TCO 7344-96 - c koHueHTpauuen Mmbiwbsika 1,0 mr/cm® w ap..
'CO 7263- 96 n 'CO 8004-95 - craHpapTHbin obpasely COCTaBA BOAHbIX pac-
TBOPOB WOHOB PTYTKU (2+) C KOHUeHTpauuen ptytn 1,0 Ml'/CM [[CO 3395-90 u
"CO 8006-93 - pacTBOpbl PTYTH C KOHUeHTpauueit 0,10 mricm® n ap.

6.3.2 AHrnapua mbiwbakosucTeii no NOCT 1973.

6.3.3 PtyTu(ll) asoTHokucnaa 1-soaHas no FOCT 4520,

6.3.4 CtanpaptHblii obpasely cocraea paCTBopa MOHOB 30noTa. Hanpu-
mep, [CO 3398 90 - KOHUEHTpaLuu 0,10 mMr/icm® 3onoTa (3+) B CONSHOM KUCMO-
Te 1,5 Monb/p,M

6.3.5 Kucnota asortHaa koHueHTpupoBaHHas rno FOCT 11125 oc.u. unn

no NOCT 4461 x. v.
6.3.6 Kucnota cepHas KoHueHTpuposaHHas no OCT 14262 oc.u4. unu no

TOCT 4204 x. u.
6.3.7 Kucnota consHaa KoHueHTpuposaHHas no FOCT 14261 oc.u. vnu

OCT 3118 x. u.

6.3.8 [lepokcung Bogopoga no NOCT 10929 x.u.

6.3.9 Boapa OupucrunnuposanHHasa [5] wnu n.vucmnnnpoaaHHaﬂ no
FOCT 6709, neperHaHHas B npucyTCcTBuu, cepHoit kucnoTel (0,5 cM® KOHUEH-
TPUpPOBaHHON CEpPHOMN KUCNOTbI Ha 1,0 aM® AUCTUNNMPOBAHHOR BOAbI) U nep-
MaHraHaTa kanus (3,0 cm® 3%-Horo pacTeopa).

6.3.10 Kanuia mapradyosokucnbia no FOCT 20490.

6.3.11 Kanun xnopuctbiv [6].

6.3.12 Hartpui xnopuctein no rOCT 4333.

6.3.13 Marnua okcug no TOCT 4526 4. 4. a vunu marHma HuTpar no
[OCT 11088 u.

6.3.14 'napa3und cepHoxucnbik rno FOCT 5841 y.4.a.

6.3.15 A30T rasoobpasHbit no FOCT 9293 vnu apyro MHEpPTHbIN ra3s
(aproH, renwin) ¢ cogepxanmem kucnopoga He donee 0,03%.

6.3.16 TpunoH b (AByHaTpueBast CONb 3TUNEHANAMUHTETPAYKCYCHOWN KU-
cnotot) [7] nnn FTOCT 10652 x. u.

6.3.17 Harpua rugpooxuceh no FOCT 4228.

6.3.18 Harpun peyyrnekucnoit no FOCT 2156.

6.3.19 bymara uHaukaTopHan yHusepcanbHasa pH 1 - 14,

6.3.20 bymara dowvwnbtposanbHan no [OCT 12026 vnu punbTpbl 0De330-
NeHHble (CUHASRA, 3eneHan NeHTa).

6.3.21 bymara macwrabHo-koopanHaTHas

6.3.22 Wikypka wnudosanbHaa TkaHesasa anbdoposas [8] nnu wWwkypka
wnudosanbHaa TkaHesaa anMmasHas [9].

Bce peakTusbl [OMKHBLI BbITh KBanudpukayun oc. 4. unm x 4. B npoTus-
HOM cny4ae OHW AOMKHb! NPOBEPATLCSH HA YNCTOTY NO Oonpegenl’emMomy Belje-
cTBy. Peaktusbl N0 6.3.2 1 6.3.3 NPUMEHSIOTCA NPU OTCYTCTBUK CTaHAAPTHbIX

obpasilos.
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HonyckaeTtcsi ncnosib3oBaHue Apyroro obopyaoBaHUa C TE€XHUYECKUMMU
XapakTepucTukamm n CpefcTs U3MepeHun C MeTponornyeckKUMIK XapakrepucTu-
KaMu, a TaKkKe peakTMBOB MO Ka4yeCcTBY He HUXe BblleyKa3aHHbIX.

7 No4roTOBKA K BbITOJIHEHUKO AHAJIN308B

7.1 Ombop npob

O160p npob oBoulen, PPYKTOB N RPOAYKTOB UX NnepepaboTku ANs onpe-
NENEHUsT MacCoBbIX KOHLEHTpaLnin MbillbAka U pTyTH NPOBOAAT B COOTBETCT-
Bu ¢ [OCT unn Opyron KOHKpeTHOU HOPMATUBHOK AOKYMEHTauuen, perna-
MEHTUpytouien oTdop npob.

[lpn npoBefeHUn aHANUTUHECKUX U3MepeHun oAHOBPEMEHHO UCTONb3y-
10T ABe napanneribHble U OfHY XONOCTYIO (KOHTPONbLHYIO npoby) unn ase na-
pannenbHbie n ogHy pe3epBHYyio Npobbil.

7.2 NNodzomoska npubopos u sanekmpodoe Kk pabome

floaroToBKY U npoBepky paboTbl nonaporpada unu BoNbTaMnNepoMeTpu-
YecKoro ananunsaropa, caMmonucya, UngpoBOro sBONbTMETPa UMt KOMbioTepa
NPOU3BOANAT B COOTBETCTBUU C UHCTPYKLMEWN no 3KCniyaTaunuu n TeXHUYECKOMY
ONUCaHUIO cooTBeTCTaYoLero npubopa.

YcTaHasnneawT pexuM paboTsl Npubopos B cOOTBETCTBUM C Tabnuuen 2.

Tabnuya 2 - llapameTpbl U3MEPEHU A CUrHanoB Mbilllbsika U PTYTH
NHBEPCUOHHO-BONbTAMNEPOMETPUYECKUM MEeTO40M

[lapameTphbi usmepeHui MbLIWbLAK omymb

L[ByX- unu Tpex-anekrpogHas cucrte-

Ma USMEpPEHUN;

- MOCTOAHHOTOKOBbIN PEXNM PErucT-
‘payuu BonbTamneporpaMm,
| - MONAPU3yLIee HanpsxxeHue aAns
anekTpoHakonnexHus, B ~
- NoTeHYyuan Havyana perucrpayun

. y MUH
BONLTaMNEPHOI KpUBOiA, B yc 0,60

- KOHEYHOe Hanpshkerve passeptky, B | 060 (085

- CKOPOCTb NNHEUHOTO U3MEHEHUA
rnoreHynana, mB/c 20 ... 50 40 ... 50

- YYBCTBUTENbHOCTL Npubopa npu

i?;mmpaumm BOIbTaMneporpaMmmbl, 1_10-3”-1 .10_7 ) 5.10_9""1 .10_3 )

- BpEMS 3NeKTponunsa, ¢ 60..300 ¥  |120..300*%
*’ - B 3@aBUCUMOCTY OT COEpPXaHus anemMeHTa B aHanu3npyemou npobe u
NOBEPXHOCTU 3nekTpoaa

S -

MWUHyc 1,0

S erwr-skirelir
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7.3 Modzomoeka nabopamopHolU nocyosi

Hosyio nabopaTopHyt0 CTEKNAHHYIO NOCYAly, CMEHHbIE HaKOHEeYHUKN H0-
3aTOPOB, NMUNETKU NPOMbIBAIOT a30THOW KUCNOTOK 1 MHOrokpaTHO BUANCTUNNK-

poBaHHOW BoAoK. KBapLeBble CTakaH4Mkn OOMNONMHUTENbHO KUNATAT B pasbas-
NEeHHOW CEepHON KUcnoTe B TeyeHue 5 - 10 MUH v npokanueaioT B MydensHon
neyn npu Temnepartype 500 C - 600 C 8 TeueHue 5 - 10 MuH.

[locne aHanusa Ha cogepXaHue MblWbSKa CTakasuuKku MpoTUpaIoT Cy-
XOA NMUTLEBOK COAOW C NOMOWbLID PUNLTPOBaANBLHON Gymaru, ononackvBaloT
AUNCTUNNUPOBAHHONW BOAOW, YncTon pasbaeneHHou (1:1) asOTHOW KUCNOTOW W
buavicTunnupoBaHHON BOAOW. As (3+) He agcopbupyeTca CTeHKamMu cTakaHuu-
KOB.

MMocne aHanu3a Ha coAepXXaHWe pmymu KBapuesbie CTakaH4YMKu npo-
MbIBaIOT NUTLEBOW COAOW, OUANUCTUNNUPOBAHHOW BOAOK WM MNPOKANWBAIOT.
Hg (2+) npy npokanuBaHuy yneTtaeT NosiHOCTbIO, NO3TOMY HET HEODXOAUMOCTH
NpoBepsATb CTakaHbl Ha YUCTOTY (OTCYTCTBUE MbllLbAKa U PTYTU) Nepes KaXabiM
aHanu3oMm.

CMeHHble KBapLieBble CTakaHYUMKW XPaHAaT 3aKpbIThIMW KasnibXoh uny B 3K-
cukaTtope B CyxXom Buae.

7.4 [loO2omoaka UHOUKamMoOPHO20 30510mMmo2paghumoeo20 3J1eK-
mpooda

7.4.1 MNoaroToBka uHAUKaATOpHOro 3onotorpadurosoro anekrpoaa (3Ir3)
Ans onpeneneHns MbilllbsiKa U pTyTH

3I'3 npeacrasnaeT cobow rpapuToBbIM TOpLEBOW aNeKkTpoa ¢ HaHEeCeH-
HOW Ha Hero nneHKon 3os5o07a. Fpadpurosbin Topieson anekrpog (I'3) naroTae-
NUBAIOT W3 NPONUTAHHOrO pasnNUyHbiMKU BELIECTBAMKN rpaPUTOBOIrO CTEPXKHA C
AvamMeTpom padboyen noBepxHOCTU 3 MM.

7.4.1.1 Ons nonyvyeHuna 33 (Onst onpedesieHuss Mbluwbsika) pabouyio
NOBEPXHOCTb rpacduTOBOrO INEeKTpoAa, npeaBapuTenbHO OTWNUGOBAHHYIO Ha
thunbrpe, 00eKVPUBAKT ANEKTPOXMMUYECKON OMUCTKOK. [NA 3TOro cTtakaH4yuk
(6+0ch C pacTBOPOM CEPHOW KMCNOThbI KOHUEeHTpauuu 0,1 mons/am® (okono
10 cM”) NnoMeLLaloT B 3NEKTPONUTUYECKYIO AYENRKY, ONyCcKaloT B pacTBOp UHAW-
KaTOPHbIA 3NEKTPOA W 3MNEeKTPOA CpaBHEHUS W NOAKMOMAT UX K COOTBETCT-
BYlOUIAM Knemmam npudopa. BrniodalT ras v nponycykaioT ero Yepes pacTsop B
TeyeHue 60 c. 3atemMm nposoART KaToAHYyO (NpyU munuyc 1,0 B) u aHogHyo (npwu
nmoc 1,2 B) nonspusauyuio nonepemMeHHo 4Yepes 1 —- 2 ¢ B TedeHune 60 c.

7.4.1.2 Ona nonyyvyenus 31D (Ons onpedeneHus pmymu - C TOHKOW
NAEHKOW 30510Ta, HAHECEHHOW B npouecce usMmepenus (in situ)) pabouyio no-
BEepXHOCTb paduTOBOro 3nekrpoaa, npeasaputenbHo OTWNNGOBAHHYKD Ha
DuUnbTpe, 06Ee3KUPUBAIOT ISIEKTPOXNMUYECKON OMUCTKON no 7.4.1.1.
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3areM 3nekTpoa ononackusawT buancrTunnuposaHHoOW BOAOU U UCNONb-
3YIOT NPU U3MEepeHun curHana pTyTu. TOHKaA 30M10Tas NneHka nony4vyaeTrcs ny-
TeM 3neKTponu3a MOHOB 30M10Ta U3 pacTBopa BMECTe C onpeaenseMbiMi KO-
HaMu pTyTy B npouecce namepenus (in situ) (cm. 10.2).

[locne nposeaeHnsa aHanusoe 31 Q XpaHAT B CyXOM Buje.

7.4.2 MNMoparoroska K paboTe anekTpoaa cpaBHEHNUS

HOBbLIA aneKTpo/l CPaBHEHWUA 3aNOMHAIOT OAHO-MONAPHLIM PACTBOPOM
Xnopuaa kanus vunu HaTpua, 3akpbiBaloT npobkon OTBEepCTUE U BblASPXKUBaIOT
He MeHee 124 Ans yCTaHOBAEHUS paBHOBECHOrO 3HaYeHus noteHuuana npu

NepeoM 3anonHeHun. [ocne npoBefeHUs aHanM30B ANEKTPOA XPaHAT, norpy-
3UB €ro B OQHOMOSIAPHbLIK PacTBOP XNOpUAA Karna Unu HaTpus.

7.5 lpuzomoeneHue pacmeopoe

OcHOBHble pacTBOpPbl U aTTecToBaHHbie CMEeCH, UCNOoNb3yembie ANA
OLEHKW cogepxaHnsa 3NeMeHToB B npobe:

7.5.1 OCHOBHbLIMW pacTBOpamMu MbilbAKA U PTYTU ABNAKOTCA rocyapcCT-
BeHHble cTaHnapTHble obpasubt (I CO) cocrasa pacTsopos MOHOB MbILLIbSKA Y
PTYT¥ C aTTECTOBaHHbLIM 3HauYeHuem KoHueHnTpauum 100,0 Mr/am®.

PekomeHayeTcst UICNONb30BaTh MHCTPYKLKWIO 1o npumeHennio I CO.

7.5.1.1 MNpwu otrcyrctBun CO pacTeOpa MbILLLAKA, a TakKe Npu npose-
AEeHUN CEePUNHbIX aHanu3oB 4306 BO3MOXHO npurotToBnexHune pacraopa As (3+)
koHueHTpauun 100,0 mr/ogM™ u©3 oKkcupa Mblwbsika As,O; (cornacHo
[OCT 4212). lns 3T0r0 Ha aHanuTu4ecKkunx BECax OepyT HaBecky (0,1320 +
0,0002) r okcuaa MbilbAKa, paCTBopmoT B 15,0 cM® pacTBopa ruapokcnaa Ha-
Tpua KoHueHnTpatium 2.0 Monb/,qm HEUTPanu3yT PpacTBOPOM COMAHOK KMCNO-
Thbl kOHUeHTpauun 2.0 MOﬂb/,D,M M gosoaaT obvem pacresopa GuancTUNNUPO-

BaHHOU Bogow ao 1,0 om°.

7.5.1.2 OcHoBHOWN pacTsBop, cogepxawmit 100,0 mr/am® pTyTH, rOTOBSAT
Nno ogHOMY M3 cnNOCOBOOB:

a) MpurotoBnexne n3 rocyaapCTBEHHbLIX CTaHAApPTHLIX 06pa3suoB co;
CTaBa pacTBopos C aTrecrtoBaHHbIMM KOHUeHTpauuamn ptytyn 1,0 Mr/cm®
(1,0 r/am> )
B MepHyto konby BMECTUMOCTbIO 50,0 cm® BBOAST 5,0 cM® cTaHaapPTHOrO
obpasua coctaea ptyty, 0,5 cm” KOHLUEHTPUPOBAHHOW a30THOW KNCNOTbi U A0-
BOAAT 00beM 0 MEeTKW DMAUCTUANUPOBAHHOW BOAOW.

6) Mpuroroenenue ns conu prytn no FOCT 4212
Ha avanutuyeckux secax bepyT Hasecky (0,1708 + 0,0002) r prytun (Il)

asoTHokucnow 1-soaHoit Hg(NO, ), - H,0, KONMYECTBEHHO NEpeHOCsT B MEp-

Hyto Konby BMecTMocTbio 100,0 cm®, fobaenstoT 1,0 cM® KOHLEHTPUPOBaHHOM
a30THOW KUCNOTbI U AOBOAAT O0ObeM [0 MEeTKM OnauctTunnupoBaHHON BOAOMN.
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Takum 06pasoM, nonyyeH pactsop ¢ coaepxanveM 1000,0 Mr/gm> MoHOoB pTY-
TU. [Inst NpUroToBnNeHnNa OCHOBHOIO pacTeopa C co,qepx(aHueM 100,0 Mr/gm° n3
3TOro pacreopa ¢ nomouwlbio nunetkn OepyT 5,0 cm® pacTsopa, KO!‘IMHECTBEHHO
NepeHoCcsT B MEPHYIo Konby BMecTumocTblo 50,0 cMm®, BHocaT Tyaa xe 0,5 cm”
KOHUEHTPUPOBAHHOW a30THOW KUCNOTbI U 4OBOAAT 051:8M A0 MeTKn dugucTun-
nMpoBaHHOW BOOOM.

OcCHOBHbIE PacTBOPbL! MbilLbAKA U PTYTU YCTOWYUBLI B TEeYeHUe 6 mecs-
LieB.

7.5.2 ATTeCcTOBaHHbie CMECU pacTBOpPOB onpejenseMbiX 3NemMeHToB lro-
TOBAT cornacHo [10]

ATTECTOBaHHbIe cmecy cepuin AC-1, AC-2, AC-3 ¢ cogepxaHuem no
10,0: 5,0; 1,0 mr/gm® Mblwbﬂka n AC-1, AC 2. AC 3, AC-4 c cogepxaHuem no
10,0; 1,0; 0,5; 0,25 mr/am° pmymu roToBST COOTBETCTBY IOLLMMMY pasbaene-
HUAMWN PacTBOPOB B MEPHbIX Konbax BMECTUMOCTbHO 25,0 cM® 1 B MEpPHbIX Npo-
GupKax Uy uMnuHapax emectumoctbto 10,0 cM® BUaNCTUNNNPOBaHHON BOAOM
(ans AC mbiwbsaka) BuancTnnnuposaHHon BOAOU C .uoﬁasneHmeM KOHLEHTPU-
DOBaHHOMN A30THOW KUCNOTHI A0 KOHUEHTpauuu 0,1 Mons/aM° ans npeaynpex-
Aerunst rmaponusa (onsa AC pTyTu) cornacHo Taﬁnmubl 3. pyn nosTOPHOM NpPU-
roTOBMIEHUM PacTBOPb!I CAUBAKT B cheuuarnbHblil cOOpHUK, Kohbbl HEe NpPoMbi-
BalOT BOAOW, a 3arnonHAT CBEXENPUroTOBNEHHbIM PAacTBOPOM TOW XE& KOHL|eH-
Tpauuu.

Tabnwnuya 3 -IllpuroTtoBrneHue atTeCToBaHHbIX CMeCeil MbILUbSKA Y PTYTH

KOHLieHTpa-
it 5 | Otbupae- O6bem K“;Huemp A Kon
”ptz(ggz%; MbIik MEPHOW _:_'(l) Bﬂlgﬁﬂ;?_; NONYYEHHOTO
JNemMeHT NS NpYro- 0601;&931»1, nogzﬁ.qbl pactaopa, paa(a}c;pa
TOBNEHNA AC, mr/om°
AC, miam® | _
100,0 2,50 25,0 10,00 AC-1
MblULBbAK 100,0 1,25 25,0 5,00 AC-2
10,0 2,50 25,0 1,00 AC-3
L 100,0 250 250 10,00 AC-1
N 10,0 2.50 25,0 1,00 AC-2
vy 1,00 5,00 10,0 0,50 AC-3
1.00 2,00 10,0 0,20 AC-4

- : —1

[1na MbilubsKa:
AC-1 ycronuue B Tedenune 30 guein; AC-2 n AC-3 - B Teuenue 14 gHen.

[ns pTyTu:
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AC-1 yctonumB B TeuveHue 60 aHen; AC-2 - B TedeHue 30 pgHew;
AC-3 - B TeyeHne 15 aveinr, AC-4 roToBaT exeHEeBHO.

Ocrasuuuiics nocne npurotoeneHust nepsoit naptum AC-1 'CO pacreo-
pa MbILLbAKA KOHLeHTpauuu 100,0 mr/aM° nepenmnsaloT B YKUCTLIA CyXol BIoKC C
PUTEPTOA KPBILLKOW M XPaHSIT B XONOAUMNbHUKE Npu Temnepatype 6 °C - 10 °C
He Bonee 6-Th mec.

7.5.3 [lononHuTenbHble U BCNoMoraTenbHble pacTBOpbl, UCNONb3yeMble
npu onpeaenedu MblllbaKa

7.5.3.1 Pabouum pacrBopom xnopuga 3onora ana npurotosrieHus 310
asnsetcs CO pactBopa 3onora koHueHTpauuu 100,0 mr/gm°. Pabounii pac-
TBOP 30/510Ta XPaHAT B OKOKCax C NpUTEpPTbIMU KpbilKaMyu ANA UCNOMb30BaHUA
MX B KaJvecTBe 3MeKTPOXUMUYECKUX sideeKk npu dopmMmuposaHum 3o0NoTo-
rpadpuToBbLIX ANEeKTpOa0B.

7.5.3.2 Pabounit pacTBop CepHOW KUCNOTbl KOHUeHTpaLumu 0,1 MOnb/aM°
ONS 3NEeKTPOXUMUYECKON OYUCTKU rpauTOBOrO 3MeKTpoaa NnpuroTasnusaloT
nyTem pasbasneHus KoHUeHTpuposaHHon cepHou kncnotbl B 200 pas. dns aTo-
ro 8 konby smectumoctbio 100,0 cM°, HANONOBWHY 3aNONHEHHYI0 BuaUCTUNNN-
poBaHHOW BOAOW, BHOCAT 0,5 cM° KOHUEHTPUpPOBaHHOW CePHOU KUCIMOThI, nepe-
MEeLUMBAIOT U A0BOAAT 0O0veM A0 MeTku BuaucTnnnnposaHHOU BOAOW.

7.5.3.3 PacTBOp rapoKcuaa HaTpusi KoHLUEeHTpauun 2,0 Monb/am®

Hasecky ruapokcumpa Hatpus maccon (8,0 £0,1) r nomewaior B Konody
BMecTUMOCTbI0 100,0 cM®, pacTBopsioT B HeGOMbLLIOM KonuuecTse GuaucTun-
NUpoBaHHOK BOAbI U A0BOAAT 0O6bEeM 40 MeTku BngnucTunnNMpoBaHHON BOLON.

7.5.3.4 PacTBOp CONsIHOWM KUCMOTbI KOHUEHTpaLuu 2,0 mons/am®

B MepHylo konby BMecTUMOCTbio 100,0 cM® BHOCAT 16,0 cM® KOHLEHTpU-
POBAHHON CONSIHOW KWCMNOTbI, pacTBOpAl0T B Hebonbluom konuyectee Ouau-
CTUINMMPOBAHHON BOAbI U AOBOAAT obbem 0o MeTKu BuanctunnmpoBaHHon BO-

OOW.

7.5.3.5 Pabouuit pacTBop HUTpaTa MarHus KoHUeHTpauuu 0,2 mons/gm°
rOTOBAT OAHUM 13 Cneayouimx cnocobos:

a) Haeecky (2,96 + 0,01) r Mg(NQO3), pacTBopaioT B Konbe BMecCTuMo-
cteio 100,0 cM® BuancTunnupoBaHHoit Bogol ¢ gobasneHuem 1 - 2 kanenb
KOHUEHTPUPOBaAHHOMW a30THOWM KWUCROTbi, AOBOAAT 0ObemMm A0 MeTKu BuaucTun-
nMpoBaHHOU BOJOW,

0) Haesecky (0,80 £ 0,01) r Mgo fIOMELLaT B MEPHYIO KOOy BMECTUMO-
cTbio 100,0 cm®, fo6asnsoT 5,0 CM° KOHUEHTPUPOBAHHOR a30THON KUCMOTD! U,
nocne pacTBopeHus, 40BOART 0ObeM 40 MeTKU OngncTunnupoBaHHON BOLOMN.
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7.5.3.6 Pabounii pacteop TpunoHa b koHueHTpaumn 0,1 Mons/am® roto-
BAT O4HMM U3 crieayoumnx cnocobos:

a) MNepeHocAaT cogepxumoe dukcanana 0,1 MOﬂb-SKBMBaHEHT (Maccou
18,6 r) B MepHyio Konby smecTumocTbio 500 0 cm® , pobasnsoT 2500 -
300,0 cM® Tenno ongucTnNnpoBaHHOK BOAbI, NOCAe PacTBOPEHUNA OXnaxXaa-
10T U A0BOAAT 0BbeM A0 MeTKn ONANCTUNNUPOBAHHOW BOJON:

6) HaBecky TpynoHa b maccon (9,30 + 0,01) r nomewaroTr 8 konby sme-
cTumocTbio 250,0 cm®, pacTBOpPSIOT B TENMOW BUANCTUANMPOBAHHOW BOAE, OX-
naxgawT v 40BOAAT o61:.eM A0 MEeTKM BuaucTunnupoBaHHOW BOQOM.

7.5.3.7 Aaomyro KACMOTY (Mapku X. 4.) neperoHsaioT. [eperHaHHas (npu

Temneparype 120 C) a3oTHas kucnota JoSkHa 6biTb KOHUEHTPAUMN HE MeHee
9,0 monb/am°.

7.5.4 [lononHuTesnbHble ¥ BCnoMoraTenbHbie pacTBOpbl, UCNONb3yeEMbIE
Npu onpegeneHnu pTyTH

7.5.4.1 lpuroTtosnexue POHOBOIO pactsopa (a3oTHaa kucnora)

B crakaH ANns npoBefeHUss UsMepeHuin c NMOMOWbID NMNNETKX BHOCHT
10,0 cM® BuaucTuRnuMpoBaHHoi Bogbl, 0,10 cm® a3OTHOM KucroTel, 0,04 cm®
pacTeopa 3onota (3+) koHueHTpauuu 100,0 mr/am’;

PacTeop oOHOBOIO 3NEeKTpONuTa roToBAT eXeaHEeBHO HENOCPEACTBEHHO
nepej nposeneHneM aHanusa.

7.5.5 [Opyrve pacTBopsbl

PacTBopbl XIOpWUAa HAaTPUS UKW Kanua KoHUeHTpauun 1,0 Mons/am®

Hasecky xnopuaa Hatpma maccoin (5,84 + 0,01) r vnn xnopuga kanus
maccoit (7,46 + 0,01) r noMeLaloT B MEPHYIo konby BmecTumocTuio 100,0 cMm®,

pacTBOPAIOT B HEDOMNbLLIOM KonudecTse SUANCTUNNNPOBAHHON BOALI N AOBOAAT
obweM o MeTku BuagucTunnupoBaHHOW BOAOHU.

8 NOArOTOBKA MPOBE K UB-U3MEPEHUSIM

B tabnuue 4 npuseaeHbl HeoOXO4UMbIE HaBECKKU AN KaX[on u3 napan-
nenbHbIX NPob6 oBouier, PPYKTOB U NPOAYKTOB UX nepepabdoTkn ans aHanuia
npu onpegeneHnn MaccoBbiX KOHUEeHTpauuk Mbillbaka W PTYTU METOAOM WH-
BEPCUOHHOWN BONbTaMIMNepoMeTpuun.
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Tabnwnya 4 — PexomeHayembie HaBecku npod osowjen, hpykTos un
NPOAYKTOB WX hepepaboTkn Ans onpedeneHnss MacCoBbiX KOHUEHTpauuwn
MbILLbSAK U PTYTH

l Becka npobb!
O6bekT aHanuaa Haumetiosatve Ha poOHbI,
INeMeHTa [

Osotiu, ppyKTb 05-20

n ﬂpO.ELYKTbI X NnepepaboTkn 0,1-0,2

[pu nposeaeHnu KXA NposoasT U3MepeHus Ans AByX napannenbHbIX
npo® ¥ ofQHON XONOCTOU (KOHTPONbHON) NPobnl. [pu HecooTBETCTBUK Pe3ysib-
TaToB aHanu3a HOpMaTuBaM KOHTPOMS MPOBOAAT MNOBTOPHbLIA aHANU3 C UC-
nonsL3oBaHueM pes3epBHOU NPODLL!.

h— o

8.1 MModzomoeka npob osouwjel, ppykmoe u npodykmoe ux nepe-
pabomku npu onpedeneHUU Macco8bIX KOHYeHmpayuu Mbiwbsika

[logroToBka npob oeowield, ppykmoe U npodykmoe ux nepepabom-
KU pna adanuaa npu onpeaeneHmnn maccoBOi KOHUeHTpauun MbIWbAKa NPO-
BOAUTCA crieqyiowmm obpasomMm.

8.1.1. Mpoby ananuaupyemoro npoaykra Haseckon ot 0,50 r go 2,0,
B3BELWEeHHOW HA aHanuTUJeCcKux secax C TOHHOCTblO no 0,001 r, nomeuwiaior B
YUCTbIM KBapLeBbid cTakaHynk obvemom 20,0 oM™, ,qoﬁaanﬂw'r 1 5 2,0 cM”
pacTBoOpa HUTpaTa marHus koHueHtTpaumu 0,2 Monb/.qm 3,0 — 4,0 cM° KOHULEH-
TPUPOBAHHOW NeperHaHHon a3soTHON KUCcnoThl. CTakaH4uKk ¢ npobon nomewlatoT
Ha NNUTKY WNn B KoMNaekc npobonoarotToBku « Iemoc-3Kecnpecc» ¢ TeMnepa-
Typoi 80 °C u BblAepPXXUBatoT 40 NOMNHOro pacTBope-,HMﬂ npobbi. flocne pac-
TBOpeHUs npody ynapusaloT npu Temnepatype 120 °C [no BnaxHbix cone
(Npy OTKPBLITON Kpbiluke komnnekca). NoBTOpHO oGpaSaTblsamT npody MeHb-
lLinm 06bEMOM a30THOM kUCAOTH ¢ AoBasnennem 0,5 cMm® nepokcuaa BOAOpPO-
Aa. 3Ty onepauurio NOBTOPAIDT TPU - YeThipe pasa. [locneaHnn pas ynapusator
npoby [0 CyXOoro ocrarka.

[TomewjaloT CTakaHYnMK C CyxXUM OCTaTkoM NPoBLl B PaA30OrpeTyo 40 TEM-

nepaTypbi (450 + 5) °C MydenbHyio neyb wnv 8 pasorpeThiii 40 3TOI Xe TeM-
nepaTypbl Komnnekc npoGonoarotoku «Temoc-Oxcnpecc» (NPU  3aKpbITON
KPbILLKE), CTaKaH4YUK BblGepXXUBaIOT B TeYEHUE 5 MUH.

[locne npokanusaHns OCTATOK B CTakaHYMKe He [OoMmKeH cogepxaThk
HYepHbIX BKNOYEeHWH, B NPOTUBHOM cny4ae, onepauuio oopaboTkuh KOHUEHTPU-
POBaAHHOK a30THOW KUCNOTON U NepoKkCHaOM BOoAOPOAA NOBTOPSAIOT.

locne . TONY4EHUSA OCTaTKa OAHOPOAHONO UBETa ero OXNaxAaloT, nobas-
nswT 0.5 cm® oungucTunnupoBaHHou soabl, 0,5 cm® KOHUEHTPUPOBAHHOK cep-
HOW KUCNOTbI N HECKONbKO Kpucrannos (npumepHo 0,01 r) cepHoOkucnoro rua-
pasnHa. CTakaH4uk noMeLaoT BHOBb Ha NAUTKY UK B KOMTiNEKC npobonoaro-
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TOBKW (NpY OTKPbLITOM Kpbllwke) npu Temnepatype 300 °C u ynapusaior gocyxa,
T.€ 40 NONHOro npekpaweHus seigeneHus napos SO; co CTEHOK CTakaH4yuKa.

CrakaH4unK  OXMTAXAAIOT, A0 obasnsoT 2,0 - 4,0 cm® TpunoHa b kKoHUEHTpa-
uum 0,1 monb/am° 1 6,0 - 8,0 cM® BUaUCTUNNNPOBAHHO BOABI.

[1poBa rotoBa K U3SMEpPEHUIO.

8.1.2 Mpu aHanuse npob osowen, PpyKTOB U NPOAYKTOB UX NepepaboTu
"xonocTyio" npoby aenarb He 0BRA3ATENbHO, TaK Kak MbllLbAK KaK 3arpsa3Henue

H B peakTuBax, HU B Bofe He OoDHapyxkeH. [locyaa oTMbiBaeTCs OT MbllLbAKa
OuYeHb nerko. cknouerue CoCTaBnAEeT Cy4an, Koraa MblilibAK NPUCYTCTBYET B
peakTusax, Toraa "xonocty" npody crtaBuTb Heobxogumo.

8.2 Nodzomoeka osouwel, hpykmoe u npodykmoe ux nepepabom-
KU fIpu onpeodesieHUU MaccoebIix KoHYyeHmpauyuu pmymu

8.2.1 Haeecky 0,10 - 0,20 r aHanusupyemoun npobbl, B3ATYIO C TOYHO-
cteto go 0,001 r, noMewawT 8 KBapLLEBbIH CTakaH4uK (No 6.2.4), noaroToBneH-
Hbi no 7.3, go6asnsaT 1,0 cM® KOHUEHTPUPOBAHHOK a30THOM KUCMOTHI, Ha-
KPbIBAOT KpbILWWKOW (N0 pasaeny 6.2.7 HacToswen MeToauku) v B yrnyﬁneHMe
KPbILLKW HAanuealT duancTnnnupoBaHHoON BOAbI.

MomelwaT CTakaH4MK C KPbILKOW Ha NAUTKY Uiy Komnneke npobonoaro-
ToBkU “Temoc-Jkcnpecc” ¢ Temnepatypou 110 °C - 120 °C go nonHoro pacreo-
peHua npobbl. Boay B KPbiLLKE MEHAIOT Yepes3 S - 7/ MUH B TEYEHNE BCer XMMU-
YecKoM OﬁfaﬁoTKM npobbl. [ocne pacTBopeHns Npobbl B CTAKaH4MK Aobasns-
loT 1,8 cM” nepokucuaa sBoaoposa nopuusimu no 0,40 cm® B Teuenve 90 — 120
MUH (Boay B yrnyOneHuu Kpsilku MEHATL Yalle).

Nocne 0bpaboTkn npobbl CTakaH4MK CHUMAIOT, KPbILLKY (Ty @€ yacTb, 4To
Gbina onyleHa B CTakaH4yuK) ononackusaloT 9 cm® 6D1.£1MCTVIJ'U'IMDOBaHHOM BO-
Obl, cnusas Bo,qy B CTakaHuMk ¢ npobon. [obasnsioT 0,04 cM® MOHOB 30M0Ta
(3+) (100,0 mr/igm®).

[Mpoba roToBa K BhiNONHEHUIO N3MEPEHURA.

8.2.2 «Xonoctyto» npoby (nposepka Ha uuctoty HNO; , H,0,) npoBoagsaT
Npv KaXa0ik cepun aHanvusos 1 obAsaTenbHO Npyu CMEeHe NapTuv peaxKTuseos.

NoaroToeKy “xonocton” npobbl cnefyeTt NnpoBoanTb aHanormyHo (8.2.1),
nobaBnAs Te Xe peakTUBbLl, B TEX Xe KOonuyecTBax U nocrnenoBaTenbHoCTH, HO
6e3 aHanuaupyeMon npodbi, UCNOMbL3Yy] BMECTO Hee OnancTUNNMpOBaHHYIO

BOAY.
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9 BbINOSIHEHUE U3MEPEHNH

BbinonxieHne namepeHnn ¢ MCnNonb3osaHmneM BONbTaMnepoMeTpudecko-
ro komnnexkca CTA npoBoART NO npunoxeHusm b u B.

[pn NnpoBeaeHnn aHann3os nNpob oBowen, PPyKToB ¥ NPOARYKTOB UX ne-
pepaboTkn nocne ux NoAroToBku K UB-uaMepeHusam ana onpeneneHus cogep-
XXAHUA MbllbAKA U PTYTUM NPOBOARAT cheayowue onepayuu:

9.1 UamepeHusi npu aHanu3e Ha codepxXaHue MblWbAKa

9.1.1 lpoBepka 3aNeKTPOXUMUYECKON AYeiikn

[lpoBEepKy CTakaH4yukoB, pacTBopa POHOBOIo aNEKTponuTa n anNeKTpoaos
Ha YUCTOTY NPOBOAAT NYTEM perucrpauuu sonbtamneporpaMmm B 42aHHOW anek-
TPOXMMUYECKON si4erke ¢ pacTBOpOM (POHOBOIO 3NeKTponuTa nocne MHOro-
KPaTHOro ononackMBaHUAa CTakaHyukoB GuguctTunnupoBaHHOW BO4OW U PACTBO-
POM (POHOBOrQ anekTponura.

OnTUManbLHBIMU CYUTAIOT TAKUe Ka4YeCcTBa peakTUBOB U YUCTOTY NOCYAbI,
Koraa nony4akTcd aHanuTuyeckue curHans! anemeHTa 8 POHOBOM pacTBope,
paBHble Ny Onu3kue K Hynw (MeHee S5 MM Npu YyBCTBUTENbHOCTU Npubopa
1.-10° A/mm).

Ina nNpoBepKu 3NEeKTPOXUMUYECKOW sSYenku BbLINONHAKT chneaytoume
onepavuunu:

9.1. 1 1 B npuroroBneHHbit no 7.3 Kaapueabm CTaKaHYMK BMECTUMOCTDBIO
15-20cm’ ¢ NOMOLUbIO MUNETKN BHOCAT 2,0 cMm” pacTBopa TpuUnoHa b KoHUeH-
Tpauun 01 monb/am® (pH 4,5), po6aBnsitoT GUOUCTUANMPOBAHHON BOAbLI A0
10,0 cm®. CrakaHuuk C NOnyyYeHHbIM PacTBOPOM (HOHOBOrO 3NEeKTPonuTa no-
MELLAIOT B 3IEKTPOXUMUYECKYIO AYESUKY.

OOHOBLIM ANEKTPONUTOM ABNSAETCA NONYYeHHbIA pacTeop TpunoHa b
KOHLeHTpaumuu 0,02 monb/gm®

9.1.1.2 OnycKalwT B pacTBop UHAMKaATOPHLIK 3NeKTpos (Kartoa) U anek-
TpoL cpasHeHusa (aHoa). MNoaxknoyarT K Npubopy MHOWKATOPHLIA 3NEKTPOA M
3NeKTPo CpaBHeHUs, yctaHasnusatloT noteHuman 0,60 B.

IAns Tpex-3neKTpogHON AYeku onyCcKalT B pacTsop U3MEPUTENBbHbLIA -
UHAVKaTOPHLIK 3NeKTpoA, 3NeKTpo CpasHEHMA U BCnoMoraTensHbin 3M1eKTpoa.
Moaxn4aloT KX K kKnemmam npubopa n yctasasnusaioT noTeHyuar 0,60 B.

YcraHaBnuBaioT YyBCTBUTENLHOCTbL Npubopa, pasHyto 1° 10®° A/mm.

9.1.1.3 Bkmo4atoT ras (a30T) ¥ NponyckaT ero Yepes UCbiTyeMbli pac-
TBOp 8 Tevenune 60 c.

9.1.1.4 [Ina oUEeHKu NonoXeHua oCTaToMHOIro TOKa Ha BOMbTaMNEpPHOU
KPUBOW OTKIIOMAIOT ra3 U CHAMaIOT BofnbTamneporpammy Hes anexkTpoHakonsne-
HUA B gnanasoHe noreHuunanos ot muHyc 0,60 B go 0,60 B.

9.1.1.5 TlpoBogAT npouecc anekrpodakonneHua n3 OHOBOIO 3NEeKTpo-
nuta npu noteHunane muHyc 1,0 B B Tevenue 60 - 300 ¢ npu nepemetumBaHnis
pacTBOpa UHEpPTHLIM ra3omM, BUOPUPYIOLLUM UNU BPAaLLAIOLLNMCA 3NEeKTPOoaOM,
M MarHUTHON MELLAnKou.
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9.1.1.6 o OKOHYaHUW ANEKTPOHAKONMNEHUA OTKYAIT ras u nepeme-
LUMBaHME pacTeopa N 4epes3 5 ¢ Ha4YnHalT perncrpannio BonbramneporpamMmsi
B AiuanasoHe noTeHuymanos ot MuHyc 0,60 po nntoc 0,60 B.

9.1.1.7 OctaHaBnusaloT noteHynan npu nntoc 0,60 B v nposoasT aopa-
CTBOpEHUE NpUMecen C NOBEPXHOCTU 3NEKTPOo4a NpUu nepemeluuMBaHnu pac-
TBOpa B TeyeHue 20 C.

9.1.1.8 Onepauuv no 9.1.1.5 - 9.1.1.7 nOBTOPAIOT TPU pasa.

9.1.1.9 llpn Hanuunm Ha BonbTamMneporpamme (no CpaBHEHWO C OCTa-
TOYHbLIM TOKOM) MUKOB - aHANMUTUYECKUX CUrHaNOB Mblliibsika B oOnacrTn norTesx-
unanos ot nntoc 0,01 ao nnioc 0,05 B BoicoTONn Bonee 2 MM pacTBop U3 CTa-
KaHYMKa BbITUBAIOT ¥ CTakaHunk rnpomolisatoT. (1pn BonblWOM HaKNoHe OCTaTou-
HOrO TOKa Ha BoNbTamMneporpammMme 3amMeHsoT MHAWMKATOPHLIN 3NeKTpoa Unn
CHOBa HapaluBaloT Ha HEM 30M0TYIO MNeHKy. FNpu oTCyTCTBUN Ha BOrbTamne-
porpaMmme UKOB aHaNUTUYECKUX CUrHanoB MbllbAKE, CTakaHbl U UCMonb3aye-
Mbl€ PAcTBOPbLI CHUTAKOTCH YUCTLIMMN.

9.1.2 Npoeepka padotbl 33 NO KOHTPONbHLIM NPOBaM MbIWbLSIKA
9.1.2.1 B npoBepeHHbIN qMCTblﬁ pacTBoOp (POHOBOrO anekrponuta odbe-

mom 10,0 cm” (¥, ) BHocsiT 0,02 cm® (V) atTecToBaHHO# cmecy (pacTsopa)

MbllbsKa KoHUeHTpauuu 10,0 mr/am® (C 4 )- Flony4alT KOHTponbHyo npoby,

cogepxatiyto 0,02 Mr/aM° MbiLLbSKA.

0.1.2.2 [NoMetlyatoT cTakaH4YMK C KOHTPONbHON NPOOON MbiLLbAKE B 3NeK-
TPOXUMUYECKYIO SUYeNKY 1 NposoasaT namepernsa no 9.1.1.1 - 9.1.1.8, cokpartus
BpemMs anekTpoHakonneHns go 60 - 120 c.

9.1.2.3 /3mMepsioT BbICOTY aHanuTU4Yeckoro curHana - aHoAHOro fuka

MbILLbSIK& OT OCTATOMHONO ToKa A0 BepluuHbl nuka ot nnoc 0,01 go 0,05 B ¢
NOMOLULIO NMUHENKU. bepyT cpegHee 3HavyeHne BenniYMHbl aHANUTUYECKOro Cur-

Hana u3 Tpex namepexHun (/).
9.1.2.4 B TOT )Xe pacTBOp BHOCAT NMOBTOPHO TaKY!I0 e Kak B 9.1.2.1 no-

basky AC Mbitbsaka. [MpoBOAAT naMepeHue nuka mbllibska no 9.1.1.3 - 9.1.1.8
B Tex e ycnosusax. [NonyvaloT cpeaHee 3HayeHne BenuuuHbl aHanmTuyeckoro
curHana meitbaka ¢ godaskont AC (/5) .

9.1.2.5 PaccuntbiBaoT coaepxaHue (X) MbllbsKa B KOHTPONbHOK Npobe
no gopmyne:
Il -C AC V' i c

(I — 1 )'Vnpﬂﬁ

9.1.2.6 Ecnu nony4yernHoe 3Ha4veHmne KOHueHTpauMM MbllLUBAKA HE OTMK-
YaeTcst OT KOHTPONbHOIo 3Havyersus (pasxHoro 0,02 mr/am %) Gonee Yem Ha 20 %,

TO ycnoeus paboTbl COOTBETCTBYIOT HOpManbHbIM W criefyeT npucTynutb K
aHanuay npodsl.

9.1.2.7 Ecnun nonyveHHoe 3HaYeHne KOHUEHTpaL i Mbllibska (X) OTNuK-
YaeTcsl oT KoHTponbHoro (0,02 mr/am ) bonee, yem Ha 20 %, TO onepauun no
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9.1.2.1 - 9.1.2.6 NOBTOPAIOT C APYIMM CTakaHYUKOM, C YUCTbIM (POHOBbLIM 3MEK-
TponuToM. Ecnu v B 3TOM cnyyae pacxoxgehue pesynbTaTtoB OyaeTt 3Hauu-
MbIM, TO 30N0TOrPaAUTOBLIA 3NEeKTPo ] FOTOBAT 3aHOBO Mo 7.4.1.

0.1.2.8 NogHumaloT 3anekTpoabl U COAEPXKUMOE CTakaHOB BbiMUBAKT B

cOOPHUK PACTBOPOB MbillibsiKa.

9.1.3 WB-usmepeHus npu onpegeneHnn MaccoBOW KOHUEHTpaLun
MbIlbsiIKa B npode
9.1.3.1 CrakaHuuk c noagrorosneHHon no 8.1 npobon anannsnpyemoro

oDbekTa noMewlanT B 3NEKTPOXUMUYECKY0 SUEKKY.
9.1.3.2 [1oBTOPAIOT nocnenoBatensHOCTh onepauun no 9.1.1.2 - 9.1.1.7,

yCTaHOBUB BpemMA aNneKrponnia B 3aBUCUMOCTU OT OXUaaeMoro CoacpXaHus

MbiLLIbSIKA B COOTBETCTBUU C Tabnuuen 5.

9.1.3.3 Ecnu BbiCcOTa aHanNUTUYECKOro curHana Mbilbska B obnactu no-
TeHuuanor ot nnic 0,01 B po 0,05 B Oygner meHbiue 5 MM, TO yBENUUUBAIOT
NN YyBCTBUTENBHOCTL Npubopa, Unu BpeMs 31eKTPOHAKONEHUS.

9.1.3.4 Onepauuu no 9.1.1.5 - 9.1.1.7 NnOBTOPAOT TPU pas3a B BbiOpaH-

HBIX 110 9.1.3.3 ycnoBusx.
9.1.3.5 VamepaioT NUHENKON BbICOTbI NMUKOB - BEITNYKUHbI aHanuTUYeCKux

CUIHANoB - MblilbAKa OT BEPLIMHbL! NKa 40 0CTaTtovHOro ToKa.
9.1.3.6. B cTakaH4uk C aHanusnpyemMbiM pacTesopomM npobbl C NOMOLLbIO
MUNETKU UNu gosartopa BHOCAT gobaBKy aTTecToBaHHOU CMeCU MbillbsKa B Ta-

koM obbeme, 4TOOL! BbiCOTa NUKA MbIWbAKA Ha BONbTaMNEPHOWN KPUBOU yBErn-

yunacbh NpuMepHO B [iBa pasa No cpaBHEHUIO C nepBOHaqaanom
[lo6aBky BHOCST B Manom obbeme (He Gonee 0,2 cM°), yTobbl NpenoT-

BpaTUTb nameHeHue obbema adanuaupyemon npodbbl. Pekomenagyembie nobae-
kv AC n3BeCcTHON KOHUEHTpaLmK MbilibaKa npuseaetbl B Tabnule 5a.

Tadbnwuya 5a- PexomeHgyembie 4ODaBKy arrecToBaHHbIX CMecel
MbIWbAKa NPU perucTpayun sonbTaMneporpaMmm npu adanuse npobd osouei,
CbpyKTOB N NPOAYKTOB UX nepepa60TKM

,D.wanasoH onpefensemMbiX KOH-

LeHTpaLun As, Mr/kr
o —

Hagecka, 1

0,02 - 0,05

BpeMﬂ ANEKTPOonu3a, ¢

120 - 300

KOHLleHTpaLI,MFI AC ansa nobaskw,
Mr/,qm

ey Sl

Pexomenayennbm oﬁbeM nobaBku
AC, CM
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9.1.3.7 IpoBOAAT 3NEeKTpOHaKoMnneHne W perucrpauuio BonbTamnepo-
rpaMm aHanusmpyemoi Npobsi ¢ BBegeHHon aobaskon AC Mbilubsika no 9.1.1.5
- 9.1.1.7 Tpu pasa B TeX Xe yCrnoBusax, YTO U aHann3npyemon npobut.

9.1.3.8 N3mepsioT BbICOTH! NMUKOB Mbllbska B npobe ¢ nobaskon AC
anemeHTa.

9.1.3.9 Ecnn nuk MbitlbAKa UCKaXXaeTcsa Cneayrowmum nukom meagn (npu
u3bbITke Mmean Gonee, yem B 20 pa3s), TO OepyT anukeoTy MOAroTOBNEHHON
ananuavpyemoin npobbl. T1py BbIMUCNEHUN KOHLIEHTPALUN MbILUbSKA B 3TOM
criyMae yyuTbiBatoT koahpuumneHT pasdbasneHua, T.e. Vyu V3, no 10.2.1.

9.1.3.10 MNMoaHKUMEIOT ANEKTPOoAb! ¥ BbUIUBAIOT COAEPKUMOE CTaKaH4MKa
B cOOpHUK ANA cnuBa CoeAMHEHUN MbilLibsKa.

9.1.3.11 NpombiBaOT CTakaH4YnK OMANCTUNNIMPOBAHHOW BOAOA.

9.1.3.12 Onepauun no 9.1.3.1 - 9.1.3.11 npoBOAKRT ANA KAXAOW U3 na-
pannenbHbIX aHanuanpyembix Npod n ans xonoctou npobbl B OQNHAKOBLIX YC-
NOBUSAX.

9.2 U3mepeHusi NpuU aHanu3e Ha codepXxxaHue pmymu

8.2.1 Nposepka paboTbl INEKTPOXUMUYECKON AYENKN

[lpoBepKy cTakaH4yunkoB, (POHOBOrO pacrtasopa WU 3MeKTPoAOB Ha YMCTOTY
NPOBOANT NMyTEM peruncrpauum BonbTaMmneporpamm B aHHON 3NeKTPOXUMUHe-
CKOU sivenke ¢ POHOBLIM PACTBOPOM.

OnTuManbHbIMK CYUTAOTCA TaKne KayecTBa peakTyuBOB ¥ YACTOTA NOCY-
Abl, KorAa Nony4yarwTCA aHanuTuveckue curHansl anemeHtTa B (oOHOBOM pac-
TBOpE, pasBHble unu 6nn3kne K Hynto (MeHee 5 MM Npu YyBCTBUTENLHOCTHU NPU-
Gopa 4-10™° A/mm).

[ns dopmuposaHunsa 3onoto-rpauToBoro anekrpoaa (in situ) v nposep-
KW SNEKTPOXUMUYECKON AYENKM BbINOMHAOT cneayowue onepayum:

9.2.1.1 B kBapuLeBbi CTakaH4MKK BMECTUMOCTbIO 20,0 cm®, noaroToeneH-
HbIA NO 7 3, C NOMOLLbIO NUNETKN BHOCAT 10,0 oM’ Gnnwcmnnuposal-mow BOLb!,
0,10 CM” KOHUEHTPUPOBAHHOM 330THOH kncnoTbl, 0,04 cm® pacTBOpa MOHOB 30-
nota (3+) koHueHTpauwmu 100,0 mr/am’.

CTakaHumk ¢ noNlydeHHbIM (POHOBLIM PacTBOPOM NMOMELLAKT B 3NEKTPO-
XUMUMYECKYD AYENKY.

9.2.1.2 OnyckatoT B pacTBOp rpauToBbiA 3MeKTpod, NOAroTOBMEHHbI
no 7.4.2 (karog) v anekTrpoh cpaBHEeHWs, NOAroTOBNEHHbIK No 7.4.3 (aHopd).
[NogknodaloT anekTpodbl K npubopy, ycraHasnuealot notesuman 0,85 B.

9.2.1.3 [Ans Tpex-3anexTpoaHON SYENKn ofycKaloT B pacTBOp rpadpUToBbIV
ANeKTpoA, 3aNeKTpoa cpaBHEHMA U BCnomMoraTenbHbii anekTpoa. floakno4aloT K
COOTBETCTBYOLWMM KNemMmam npubopa W ycTaHaBnuBalT noTeHyuan
nroc 0,85 B.

BxniouaoT MarHUTHYIO Mellanky, sMbpauuio unm spaiyeHne anekrpoia
(ANS aHanusaTtopa), U ToK as3oTa U NPOBOARAT NPOLECC INeKTponusa npu no-
TeHurane 0,0 B B teueHue 30 - 60 ¢ npu nepemeLuMsaHny pacrTaeopa.
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BoiknovarT MarHUTHYO MeLlanky, Bmﬁpaumo v ToK a3oTa. YcraHae-
NUBaKT YyBCTBUTENLHOCTD npubopa 1. 10°- 4.10° A/MM un perucTpupyloT
sonbTamneporpammy ot 0,0 go 0,95 B. Onepaumo no 9.2.1.4 nOBTOPAIOT.

Ecnu BonbTamreporpamMMa npeacrTasnaetr cobon nnasBHYO KPUBYIO,
ANEeKTPo4 CHUTAIOT roTOBLIM K BbINONHEHUIO aHanuaa.

[MpoBOAAT npouyecc anekrponusa npn notenumane 0,0 B 8 TeuerHune 120 -
900 ¢ npun nepemelLnBaKni pacreopa.

[1T0 OKOHYaHUK 3INEKTPOoNM3a NpeKpalainT nepemelinBaHne pacrteopa U
yepes 5 - 10 ¢ HauMHaKT perucTpauuio BonbTamneporpaMmmsl B AuanasoHe no-
TeHyuanos ot 0,0 B go nnwc 0,95 B.

OcTtaHaBnuBaioT noteHuyuan npu nnc 0,85 B 1 nposoasT gopacrsope-
HUe NPUMECEN C NOBEPXHOCTU 3nekrpoaa B TeveHue 20 ¢ (npu nepemetunsa-
HU pacTBoOpa).

[lpy HanNWu4nKM Ha BONbTAMNEPOrpaMMe curHana pTyTyu Npyu noTeHuuane
(0,60 + 0,05) B (oTH. Xx.c.3., 3anOfHEHHOro pacTBOPOM KOHLEHTpaLun

1,0 MOI‘Ib/ﬂ,MS) unm (0,65 = 0,05) B (OTH.HaC. x.c.3.) MeHee 2 MM CTakaH4#Kk,
(POHOBBIA 3NEKTPONUT U MHAUKATOPHbBIN ANEKTPO CUUTAIOT MOTOBLIMU K NpoBe-
OeHUI0 aHanu3a. B npoTUBHOM cny4ae NpoBOASIT OYUCTKY 3reKkTpoga wnu cra-
KaH4YUKa ¥ NOBTOPSIOT onepaunn no 9.2.1.1 - 9.2.1.9.

[TOAHMMAIOT ANEeKTPOAbl, BEIHUMAKOT CTakaH4YUK C PACTBOPOM U3 SUElKM
UNu gatyuka v BbINIMBAIOT COAEepPXUMOe CTakaHuuka 8 cOOPHUK pacTBOpOB 30-

riota v pTyTh.

9.2.2 lpoBepka paboTbl 3['3 NO KOHTPONbLHLIM npobam pmymu
90.2.2.1 B npoBepeHHbIn qncmm pPacTBoOp dDOHOBOI'O anekTponura (no

9.2.1 - 9.2.10) o6bemom 10 cm® ( V,, ) BHOCAT 0,01 cMm’ (V,.) aTTecTOBaHHOIA

cMecK pTyTu KoHueHTpauun 0,5 mr/iam® (C .. ). Tony4aloT KOHTPOonbHYo nNpoby,

cogepxxawyto 0,0005 Mr/am’ DTYTW.

9.1.2.2 lNomelaoT CTakaHYnK C KOHTpONbHOW NpoBoi PTYTH B aNEKTPo-
XMMUYECKY IO SHEUKY KU NPOBOAAT namepeHns no9.2.1.2-9.2.1.9.

9.1.2.3 3amepaioT BbLICOTY aHANUTUYECKOro curHana - aHogHOro nuka
PTYTU OT OCTaTOYHOrO TOKa A0 BEPLUMHbI MWKA C NOMOLLbLIO NUHEWKU. BepyT
cpefHee 3HayeHue BenUYUHbl aHanUTUYEeCKOro curHana U3 Tpex UMEepeHun

(11).

9.1.2.4 B TOT *Xe pacTBoOp BHOCAT MOBTOPHO TaKylo Xe Kak B 9.2.2.1 no-
Easky AC ptyTtin (0,01 cm %). MposoaaT ANEKTPONN3, N3IMepeHine nuka pTyTin no
9.2.1.4 - 9.2.1.9 B Tex xe ycnosusix. [lony4yatot cpeaHee 3HaveHue BenuYuHb
aHanNUTUYECKoro curHana prytu ¢ gobaskon AC (/,) .

9.1.2.5 PaccuntbiBalot cogepxauve (X, Mr/kr) pTyTU B KOHTPOMbHOW
npode no goopmyne:

X = L Cuc Ve . MIT/KT . (2)
(I, -1,) -V

npob
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9.1.2.6 Ecnuv nony4YyeHHoe 3HaveHune KOHueHTpauuw PTYTU He OTNnYaeTcA
OT KOHTPONbHOIO 3HauyeHusi (pasHoro 0,0005 mr/gm’ ) bonee yem Ha 20 %, TO
ycnosus padoTbl COOTBETCTBYIOT HOpManbHbIM U criegyeT NpUCTYNUTb K uame-
pexuto no 9.2.3.

9.1.2.7 EcCnu nony4YeHHoe 3Ha4EHWE KOHLIEHTpaLun pTyTw (X) oTnnyaeT-
CS OT KOHTpOnbHOrO (0,005 mr/am°) Gonee, Yem Ha 20 %, TO onepauun nosToO-
PAIOT C APYTUM CTakaH4YMKOM, C YNCTbIM (POHOBbBIM 3NEKTPONUTOM.

9.2.3 VIB-n3mepeHna npu onpegeneHnn MaccoBoW KOHUEHTpauuu pTyTh
B npobe

CTakaHuyuk ¢ aHanuanpyemon npodbon, noaroToBneHHon no 8.2.1 nome-
LWA0T B ANEKTPOXUMUMECKY D AYEeKY

OnyckalT anekTpobl ¥ ycTaHaBnusBalT noteHwwman nmoc 0,85 B.

N3ameperuna nposoaaT no 9.2.1.7 - 9.2.1.9.

Ecnu BoicoTa @HOAHOTO NUKa PTYTH OyneTt meHble 5 MM, NpU YYBCTBU-
TenbHocTU npubopa 1.107° - 4.10° ° A/MM, TO YBENUYUBAIOT BpeMs 3MeKTponusa.

Onepauun no 9.2.1.7 - 9.2.1.9 noBTOPRAIOT elle ABa pa3a B BbIOpaHHbIX
yCMOBUAX aHanuaa.

W3MepaloT BbiCOTbI aHOAHDbIX NUKOB ONpeaenaeMoro anemMeHTa.

B cTakanHuuk ¢ aHanusnpyemMbiM pacTBOPOM C MOMOLWILIO MUMNETKH vunn
no3atopa BHOCAT AobaBKy aTTecTOBAHHOM CMECU 3nemMeHTa B Takom obveme,
4YTOObI BbICOTA @aHOOQHOro NUKa 3neMeHTa Ha BOSMbTaMnepHOW KpUBOWN yBENnun-
nacb NpUMeEpHOo B ABa pas3a fo CPaBHEHUIO C nepBOHaqaanow

[No6aBky BHOCST B Manom obbeme (He Bonee 0,2 cm’), yTobbl NpenoT-
BPaTUTh N3MEeHeHUe KOHUEeHTpauuu ooHOBOro pacteopa. PexoMeHayeMbie ao-
DaBkn aTTecTOBAHHOW CMECU PTYTW U3BECTHOWN KOHUEHTpauun u YyBCTBUTEND-
HOCTb Npubopa npuseaeHbl B Tabnuue 5 6 .

Tabnuuya 506 -PekomeHayembie n06aBKn aTTeCTOBaHHBIX CMecei
Npy perucTpauun BosibTaMneporpamMm npu aHanuse npob osowlein, MOpPyKToB M
NPOAYKTOB UX NepepaboTku Ha coaepXaHue pmymu

[lvanasoH onpegensemMblX KOHUEeHTpauuu 0.01 - 0.05 0.05-0.1
PTYTW, Mr/Kr

Hasecka, r - ] 0,1-0,2 0,1

Bpems anekTpoHakonneHns, MuH 5 — 10 2—~95

UyBCTBUTENBHOCTD, A/MM 1.10° 1.10°

KoHueHTpaumna AC ans nobasok, mr/gm’ 0, 5 0, 2 0,5

PekoMeHayemblit 06bem aobasku AC, cm® | 0, 01 -0, 02 0,01 — 0,02

T L o
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9.2.3.10 lNpoBoAAaT anekTponNnu3 WU perucrpauuio BOMbTamneporpamMmm
aHanusnpyemoin npobsi ¢ BeefieHHon gobaskon AC prytu no 9.2.1.7 - 9.2.1.9
Tpw pasa.

9.2.3.11 NamepAaloT BbICOTbI aHOAHbIX NWMKOB anemeHTa B npobe ¢ Ao-
baBkon AC pTyTM!.

9.2.3.12 BblHUMAKOT 3NeKTPOAbl ¥ BbINIUBAIOT COAEPKUMOE CTaKkaH4yunKa B
cneymanbHbie eMKOCTU ANna cbopa pacTBOpPOB UOHOB 30510Ta U PTYTW.

9.2.3.13 MNpombiBaloT crakaruuk duanCTUnIMpoBaHHOW Boaon W obpa-
OatbiBaoT no 7.3.

9.2.3.14 Onepauun no 9.2.1.7 - 9.2.1.9 nposogsaT Ana Kaxaon un3 napan-
nenbHbIX aHanu3npyembix Nped v ansa "xonocton” npodbul B 0QUHAKOBbLIX YCI10-

BUAX.

10 BBIYUCJIEHUNE U OPOPMIIEHUE PE3YJTIbTATOB AHAJIN3A

[lpn ncnonb3oBaHUW BONbTaMMNEPOMETPUYECKOrO0 aHanusatTopa B KOM-
NAeKTe C KOMNbIOTEPOM peructpauuio 1 odbpabotky pesynbTaTros namepeHui
aHaNUTUYEeCKNX CUrHanoB K pacyeT MaccCoBbIX KOHUEHTpaluhn 3NeMeHTOB B
npobe (Mr/kr) sbinonHsieT cuctema cbopa 1 obpaboTku gaHHbLIX aHanusaropa.

[Tpy ucnonb3oBakuu nonsaporpadoB B KOMMekTe ¢ camonvcuyem obpa-
OOTKY pe3ynbTatoB M3MEPEHNUA aHANUTUYECKUX CUrHanoB onpenensemMblX ane-
MEHTOB, pacyeT MaAcCCOBbIX KOHUeHTpauuih anemexdTtoB B npobe (Mr/kr) npoBo-

AAT cneayowmum obpasom:

10.1 Pacyem Mmacco80U KOHUeHmpayuu asieMeHmos 8 npobe

10.1.1 [OnAa kaxkQoro onpegensemMoro anemeHTa paccyuTsiBaloT cpeaHee
apucpmeTudeckoe (/4) He MeHee YeM U3 Tpex 3Ha4YeHUn BOCNPOU3BOANMbIX aHaru-
TUYECKUX CUrHanos, NoNy4YeHHbIX NpU perucTpalim sonbTamneporpaMmm pacreopa
NpodL!.

Takon xe pacyer npoBOAAT U ANg BoNbTaMneporpamm Npu perucrpanmm
pacreopa aHanu3npyemon npodbl ¢ gobaskon AC COOTBETCTBYHOLLEIO IMNEMEHTa,
nony4atoT 3HaveHue /..

10.1.2. BbMUCNAIOT MAcCoBYH0 KOHUEHTPauWo Kaxgoro onpegensemoro

anemenTa (X;) B npobe no opmyne (1):

]] 'CAC 'VAC __X Nt VMHH (3)

XI — X
(I,-1,)-V, m

rae.  X; — cogepxaHwe anemeHta (MbitubfAka unu pTyTn) B aHanusvpyemown
npobe, mr/kr;

Xyxon - COAEPXKaAHNE aNemMeHTa (MbillbsKa Unu pTyTn) B XONOCTON Npobe,
Mr/Kr, paccuuTtadHoe no gopmyne 2 (npu onpeaeneHun pryti),

Cac — KOHUeHTpauma AC anemeHTa, M3 koTopoit aenaertcs aobaska K
aHanuaupyemoit npobe, Mr/am”;

Vac — 06bem nobasku AC anemeHTa, cMm™;
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[; — BENWYUHA MAKCUMAaIbHOIo aHoOAHOro (KaTofHOro) ToKa anemMeHTa B
aHanuanpyemon npobe, A nnu mm;

/, — BENWUYMHA MAKCUMANbHOIO aHOAHOrO (KaTOQHOro) TOKa 3nNemMeHTa B
npobe ¢ podaskonn AC, A Unu Mm;

m — HaBecka pacTBopeHHoI npobbi, B3ATOK AN aHaNMU3a, CM™;

V,,us — 0B bEM MUHEpanuaaTa, cM°;

Van — 06beM anukeoTbl pacTBopa npobbl, B3ATLIN ona B namepeHus, cMm®.

10.1.3 Bbiuucnenns nposogat no 10.1.2. ans kaxaow U3 ABYX napannenb-
HbIX aHanNM3upyeMblix NPod; nony4atoT COOTBETCTBEHHO 3HaveHusa X, n X,

10.2 [Ipoeepka npueMmneMocmu pesysbmamos usMeperull

10.2.1 lpoBepsloT NpueMnemMocTb MOMNyYeHHbIX pesynbTatoB napannerb-
HbIX onpefeneHuid. PacxoxaeHue Mexay nonyyeHHbIMK pesynbTaTamu AByX na-
pannenbHbIX aHanu3upyembix nNpob He A0MKHO NpeBbillaTh npegena noBTopsie-
MOCTU r. 3HauyeHue npepena NOBTOPAEMOCTU ANA ABYX Pe3ynbTatos napannenb-
HbIX onpeaenexduy npyseaexo B8 Tabnuuye 6.

Tabnvua 6 - [wana3oH MaMmepeHuid, 3Ha4YeHNs npeaenos NoBTOPAEMOCTH
npwn goseputenbHO BepoaTHoCcTY P=0,95

[ pénén NOBTO-
pAeMocTy (ANs
ABYX pe3ynbTa-

lpegen NoOBTOpSsie-
MOCTK (ANR Ye-

[nanaaoH onpeaenseMblx ThipEeX pe3ynbLTaToB

IneMeHT KOHLIEHTpaLuni, Mr/kr T::lxn;? a:l;]e?: napannenesHobix on-
Hmpﬁ) penenexni),
T
MbillibsK Ot 0,04 no 0,9 sknitou. 0.31 X
Pryts | OT0,01800,1BKiod. |  (2g. X

X - cpepHee apudMETUYECKOE 3HaueHue pe3ynbTaToB NapannenbHbIX
onpefeneHui MaccoBOW KOHLIEHTpaUuy aneMeHTa

PesynbTaTbi CHUTAIOT NPUeMNemMbIMi Npu BbINONHEHU yCnoBuA
| Xy = Xa| s (4)

ABconioTHoe 3HavYeHue npeaena NOBTOPAEMOCTU pacCcyYmMTbiBaeTCA ANng
cpepgHeapnPMeTUIeCcKoro 3Ha4yeHna pe3ynbTaToB OBYX napannenbHbiX ornpe-
AeneHni

R (5)
no popMynam
r=0,31-X (pna mbiwbsaka) wav  r=0,28-X (ana prytm). (6)
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[pn BLINONHEHUN yCNOBUA (4) 3HadYeHWe X nNpUHUMaETCA 33 pesynbTar
3MEepEeHMs1 MaccoBOW KOHLUEHTpaUur onpeaensemoro aneMeHTa B npobe.

10.2.2 Mpu npesbllUeHUN npeaena noBTopsaeMocTy (r) Heobxoanmo A0-
NOMHUTENbHO NOMNYYUTL elle ABa pesynbTaTa napannenbHbiX onpegeneHuni,
Ecnun npu atom pasmax (Xmax — X min) PE3YNLTATOB YETblipeX napannefibHbix

onpeneneHuii paBeH UNKU MeHblue npefena NoBTopseMocTy ¥ | To B kauecT-
BE OKOHYaTEeNbHOro pesynbrara NpUHUMAaKT cpeaHee apugpmMeTuvecKoe 3Ha-
YeHUe pe3ynbTaToB YeTbipex rnapannenbHbiX onpegeneHuin. 3HadeHnsa npege-
na nosTopsieMocTu () AN YeTbipex pe3ynbTaToB napannenbHbiX onpegene-
HUWA NpuseneHbl 8 Tabnuue 6.

Ecnu pasmax (Xmax — Xmin) G0NbLUE 7 *, BBIACHAIOT NPUYUHBLI NOSIBNEHUS HE-
npyueMneMbiX pesynbTaToB napannenbHbiX onpegeneHun. [Mpyu aToMm nposoasiT
onepaTtuBHbIW KOHTpONb rosTopaemocT no MW 2335-2003 [11] unu pasgeny A.2

NPUIOXEeHUA A HacTOALLEro AOKyMeHTa Ha METOAUKY.
10.3 Hucnosoe 3HaueHne pesynbrara U3aMepeHUs AOIMKHO OKaH4YUBaTbLCH

LUPPOR TOro Xe paspsaa, u4To v 3HadeHue npegesna NoBTOPSeMoCT pesynbTa-
TOB MapannenbHblX ONpeneneHun, n coaepxartb He Oonee AByX 3HaYaLuUX

Ludp.
11 OOOPMIIEHUE PE3YJIbTATOB U3MEPEHUU

11.1 Pesynbrartbl U3MepeHuini XpaHAaT B NaMATU KOMNbOTepa (Npu UC-
NOMb30BaHUK KOMMbIOTEPU3NPOBAHHOIO BOMbTaMNepoOMETPUYECKOr0 aHanusa-
TOpa) UNy oopMISIOT 3anUCblo B XypHane. [Npy aTom npuBoaaT ceegerus o6
aHanuaumpyemon npobe, ycnoBusix U3MEPEHU, garte MNonyvyeHus pesynbrara
3MepeHwnit. 3anucb B XypHane yLoCTOBEPSET NMLUO, NpoBoauBLUEe n3Mmepe-

HUA,
11.2 PesynbTaTr usmepernnsa (aHanusa) B JOKyMeHTax, BblgaBaembiX na-

Oopartopven, npencrasnAoT B cregyrowux sugax:
(A_’i /_\), mr/xr , P=0,95

ml (}E" tA, ) Mr/kr, P=0,95, npu ycnosuun Ap < A,

roe. X — pesynbrar U3MEpeHUs, NONMyYEHHbI B COOTBETCTBUM C HACTOSLLUM

AOKYMEHTOM Ha MeTOAWKY BbiNOMHEHUA U3MEPEHUI;
+ Ap — 3HAYEHUR XapakKrepucTuKkn MNOrpeLUHOCT PE3YNLTATOB U3MEPEeHN,

YCTAHOBNEHHbIE 1Py peanu3auum metoauku naboparopuu;
+ A —~ 3HaUYeHUA XapaKTepUCTUKWN NOTPELUHOCTU HAaCTOosWeNn MeTouKw

BbINONHEHUA N3MEPEHINIA, KOTOPbIE paccYUTbIBAKOTCA NO hopmyne

A=001-5- X, (7)
A€ 0 - OTHOCUTENbHOE 3Ha4YeHWe nokasartens TOMHOCTU (XapakTepucTuKu Mno-
rpeliHoCTN) MeToAnKN, NnpueeneHHoe B Tabnuue 1.
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fMpumeydaHue: XapakTrepucTuky MOrpeliHoCT pesynbTaToB N3MepeHUun

npy peanusauuuM MeTogukn B nabopartopun fonyckaeTca yCcraHaBnueaTth Mo
dopmyne

A, =0,84-A (8)

C nocnegyrowuM YTOYHEHMEM N0 Mepe HaKkonneHus uHdopmaium B npo-
LlecCe KOHTpons CcTtabunbHOCTU pe3ynbTaToB UamepeHun no pasgenam 12.3 u
12.4 HACTOSILLEro AOKYMEHTA.

12 KOHTPO/1b KAYECTBA PE3YJ/IbTATOB M3MEPEHUH rPU
PEAJIN3ALIMNA METOONKH B IAGOPATOPUH

12.1 KOHTpONb Ka4ecTea pe3ynbTaTtoB U3MEPEHUN npu peannsauum me-
TOAWKKU B naboparTtopuu npeaycmarpuBaer.

- oneparuBHbliA KOHTPONb npoueaypbl aHanusa (Ha ocHoBe OLEHKU no-
rPEeLHOCTY pe3ynbTaToB aHanuia npu peanusauun oTAenbHO B3SATOM KOH-
TPONbHOU npouesypbl);

- KOHTpONb CTabubLHOCTU pesynbTaToB aHanusa (Ha OCHOBE KOHTpons
CTabUNbHOCTK CcpefHeKBagpaTuyveckoro  OTKMOHEeHUA BHYTpuniabtopaTtopHou
NPEeUn3noOHHOCTH, MOrPEeLIHOCTH, CpelHeKBaspaTn4YecKoro OTKITOHeHUs MOBTO-
PAEMOCT#).

12.2 OnepamueHbIl KOHMPOIsb Npouedypb! aHanu3a (ebINOJIHEeHUS
usmMepeHul) npoesoosm:

- NPU BHEAPEHUU MeTOAUKNA BbINOMHEeHUs1 namepeHuin 8 nabopatopuu;

- NPU NOABNEHUN (PaAKTOPOB, KOTOPbIe MOryT NOBAUATL Ha CTabWMbHOCTL
npoLecca aHanusa (Hanpumep, Npyu cMeHe nNapTun PeakTuBoB, NocnNe PeMoHTa
npubopa, Npu ANNTensHOM NPOMEXYTKE BPpEeMEeHU Mexay aHanmsamu n 7.4.).

OnepaTtuBHbLIA KOHTPOSb fpoueaypbi aHanvsa npoBoAWUT caM UCMOSHU-
Tenb C Uenblo NpoBepKu ero roTOBHOCTU K NnpoBeaeHulo aHanusa pabodux
npoo.

OnepaTtuBHbIA KOHTPONb rpouenypbl aHanusa nposoadat no MiA 2335-
2003 [11] unn no npuNoOXeHUo A HaCTOSLLEro AOKYMeHTa Ha MEeTOUKY.

12.3 OpHOW K13 opMm KOHMPOJIsi cmabunbHOCMU pPe3ysbmamoes
aHanu3a fiBNAETCA KOHTPONb CTabunbHOCTU pe3ynbTaToB aHanusa B npeje-
nax naboparopui ¢ UCNONL30BaAHUEM KOHTPONbHBLIX KaPT, peasinayemMbii

- NYTEM KOHTPONA U nogaepxaHusa Ha TpedbyeMom ypoBHE NOrpeliHocTy
pe3ynbTaToB U3MEepeHUi;

- NyTeMm KOHTPONA W noanepkaHus Ha Tpebyemom yposHe BHyTpunabo-
PaATOPHON NPEelnU3NOHHOCTH;

- MYTEM KOHTPONA ¥ nogaepaHua Ha TpedbyeMoM ypoBHE NOBTOPAEMO-
CTU Pe3ynbTaroB napanfienbHbiX onpeaeneHui.

12.4 [Npouyedypsl U nepuoou4YHoOCMbL KOHMPOJSA MOYHOCMU (KOH-
Tpona crabunbHOCTKU) NOsyYyaemMblX pPe3ynbraToB U3MEpPEeHU B npeaenax na-
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P

Hbopatopuu npoBoaaT ¢ yyetom Tpebosanuit pasgena 6 TOCT P UCO 5725-6

nnuv no MU 2335-2003.
OTBETCTBEHHOCTb 3a opraHusauuio NpoBedeHns KOHTPONns cTabunbHo-

CTW PEe3ynbLTaTtoB aHanuia Bo3naratoT Ha fULIO, OTBETCTBEHHOE 32 CUCTeMY Ka-
YecTBa B NabopaTopuu.

12.5 [lNepuoduyHocme KOHMpoOss1 ucnonHumenem npoueaypb! Bbl-
NONHEeHUA U3IMepeHnin, a Takke peanudyemble npoueaypbl KOHTpons crabunb-
HOCTWU pPe3ynbTaToB BbiINONHAEMbIX WU3MepeHWX pernameHTUupyroT B PYKOBO-
ACTBE no KadecrBy naboparopuu.

13 [TIPOBEPKA ITPUEM/IEMOCTU PE3Y/IbTATOB U3MEPEHUU
A7151 ABYX IABOPATOPUH

13.1 lNpoBepky npuemneMocTu pesynbTaToB U3MEPEHUN, NonyYeHHbIX B
ycrnosusix Bocnpoussogumocty (B Asyx nabopartopusax, m=2), NpoBOASAT C y4ye-
ToM Tpebosarun 5.3.2.1 TOCT P NCO 5725-6 no oTHOWEHUIO K npegeny Boc-
NPOU3BOAMMOCTY, nNPpUBeSEeHHOMY B Tabnuue 5, unn K KpUTU4YeCKOW pPasHOCTW
Ana AByX cpeaHeapudMeTUYeCcKux pesynbLTaTtoB U3MEPEHUA B COOTBETCTBUU C
5.3.2.2TOCT P NCO 5725-6.

PacxoxgeHne mexay pesynbrtataMu UM3MepeHUH, nonyyeHHbIX 8 ABYX
naboparopusax, He 4OMKHO NpeBbiLaTh npeagena BoCNpPoON3BOLAMMOCTY.

[lpu BLINONHEHWUM 3TOro YCNOBUA npuemnemsl 0ba pesynerara nsmepe-
HUI, U B KaJyecTBe OKOHYaTenbHOro Moxetr ObiTb ucnonbs3oBaHo ux obujee
cpefHee 3HayeHue. 3HauveHua npegena BOCNPOM3BOAUMOCTU MpUBefeHbl B

Tabnuue 7.
[1pU NpeBbileHUN npepena BOCNpoU3BOAMMOCTA MOTyT ObiThb MCNOMb30-

BaHbl METOAbI OLIEHKU NPUEeMNEeMOCTI pe3ynsTaToB U3MEepeHu cornacko pas-
aena 5 FOCT P UCO §725-6.

Tabnwuya 7 -[uana3or namepeHnit, 3HadyeH1A npeaena BOCnpons-
BOAUMOCTU NpU goseputensHon sepoatHocTw P=0,95

[lpeaen BocnpousBoanMO-

[nanasoH onpeaensemMbix

OnemMeHT g CTW (ONA ABYX pe3ynbTaTtoB
:_t KOHUEHTpaLuni, Mr/Kr AAMEpEHUR). R

MbiLLibsiK Ot 0,04 no 0,9 BKNKOU. 0.39 - "—j(:

PTyTH Ot 0,01 go 0,1 Bkntou. 0.48 - ?

X - cpegHee apudmeTuyeckoe 3HadYeHue pesynbTaTos aHanuaa, nony-
YyeHHbIX B 1BYX NabopaTtopusx

S —

13.2 PaspeweHune npotuBopeunin mexay pesynbtaramu asyx nabopa-
Topun npoBogaT B cootBeTcTBuu € 5.3.3 TOCT P UCO 5725-6.
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NnPAJIOXXEHUE A
AnropuTMbi ONEPATUBHOrO KOHTPOSS NpoLueaypbl aHanuaa

A.1 O6wue nonoxeHus

A.1.1 OnepaTuBHbiA KOHTPONb MpoLuesypbl aHanusa ocyuwecTBnseT He-
NOCPEeACTBEHHO UCNONHUTENb Ha OCHOBE MHbopMauMn, nony4aeMon npu pea-
nn3ayuy oTaenbHO B3ATOM KOHTPOMBHOK npoueaypbl ¢ MCNOMNb3oBaHUEM
CpefiCTB KOHTPONS.

A.1.2 Ponb cpefCTB KOHTPOINA BbINONHAOT:

- obpasubl gna koHTponsa (AC no MW 2334-2002 [10]);

- paboune npobbi C n3BeCcTHOU nobaBkon onpeaenaemMoro anemMeHTa;

- paboune npobbi cTabunbHOro cocraea.

A.1.3 Cxema onepaTtuBHOIrO KOHTPONs npoueaypbl aHanuia npegycmar-
puBaerT.

- peanus3aLuio KOHTPONbHOW npoueaypesl,

- pacdeT peaynbTtaTta KOHTPONbHON nNpotienypb;

- pacyeT HopMaTUBa KOKTPONS;

- CpaBHeHWe pesynbTaTta KOHTPOMNbHOW Npoueaypb! C HOPMATUBOM KOH-
TPONS;

- NPUHATUE peLleHUs NO pesynbTatamM KOHTPONS.

A.2 AnzopumM onepamueHO20 KOHMPOIJIsi rnoemopseMocmu pe-
3y/ibmamoe KOHMpPObHbIX U3MepeHul

A.2.1 NonyJaloT ABa pe3ynbTaTa napannenbHbIX onpeaeneHn noboro

cpencrtea KoHTpons (no A.1.2).
A.2.2 Peanu3yloT CXeMy KOHTPONs nostopsemMocTu (no A.1.3), nonyyas

ABa pe3ynbTata napannencHbiXx onpeaenennin. PesynbTar KOHTPONbLHOW Npo-
\leypbl paBeH

fie =X, = X,|. (A.1)

HopmaTue KOHTPONA NOBTOPAESMOCTU paBeH npeneny nosTopaemoctu /
npwv N=2, 3Ha4YeHne KOTOPOro npueeaeHo B Tabnuue 4.
IpoBepaoT ycnosue

re<r. (A.2)

A.2.3 Ecnu ycnoene (A.2) BbINOMHAETCA, TO PacCHUTbLIBAOT pesynbTrar
KOHTPONbHOW NpoLeaypbl aHanus3a Kak cpegHee apuMeTuyeckoe u3 pesynb-
TaTOB ABYX NapannesibHbiX onpegenexHni.

Ecnu 7, > 7, TO AenalT NOBTOPHYO KOHTPONbHYIO Npoueaypy, nonyyas

3aHOBO ABa pesynbTaTta NapannenbHbiX onpeaeneHni,

Mpn nNOBTOPHOM NPeBbleHKWU npengena noBTopseMocTH npoueaypy
aHanu3a npekpawaoT U BbIACHAIOT NPUYKHbLL, NPUBOASLLNE K HEYQOBNETBOPU-
TEeNbHbIM pPesynbTaTam.
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A.3 Anzopumm onepamueHO20 KOHMpossi npoyedypbl aHanusa e
ycsioeusax eHympunabopamopHou npeyu3suoHHocmu

A.3.1 Obpasyamn Ans BbiNONHEHUA AaHHOK NpoLeaypbl SBNAKOTCA CPeacT-
Ba KoHTpons no A.1.2. O6bem otobparHHon Npodbl ANA KOHTPONA LOIMKEH COOTBET-
CTBOBAaTb yABOEHHOMY 06beMy (Macchl), HeobxoaumoMy s NpoBefeHus n3mepe-
HUA. OToBpaHHbI 06beM (Macca) AendaT Ha ABe 4yacTh U aHanu3upyoT B COOTBET-

crBUM ¢ TpeboBaHUsIMN HACTORALWIEro cTaHaapTa B yCrnoBUAX BHYTpUnabopaTopHov
MPELU3NOHHOCTY VN PasnuyHbIMK onepaTtopaMu, nnu 8B pasnuyHoe BPEMSA, N C
NCNoNb3oBaHNeM pasnU4HbIX CPeaCcTB U3MepeHuid U T.4., Npy cobnioaeHny yeno-

BUI 1 CPOKOB XpaHeHus Npo6. Mony4aloT cooTBeTCTBEHHO X, U X, .
A.3.2 PaccuutbiBatOT pe3ynbtar KOHTPOINbHON npoueaypsbl

Ruc =X, (A.3)

PaccunTbiBaioT UNW YCTaHaBNUBAKT HOPMAtus KOHTPONS BHyTpunabopa-
TOPHOU NPELn3NOHHOCTIK

R,=0,84-R, (A4)

rae R — saHaveHue npegena BoCnpov3soanMocTy, npusegeHHoe B Tabnuue 7,

X - cpefiHee apudMeETUYECKOe 3HAYEeHe pesynbTaToB, NoNyYeHHbLIX B YC-
NoBUAX BHYTPUNAtopaTopHON (MPOMEXYTOUHOM) NPELM3NOHHOCTH.

A.3.3 PesynbraTbl, NnonyvyeHHblie B yCnoBusax BHyTpunadoparTopHon npeumn-

3uoHHOCTK (X |, X, ), cunTaloT YAOBNETBOPUTENBHBLIMU NPY YCIIOBIAY

Ry SR . (A.5)
A.3.4 [lipu BuinonHeHun ycnoeua (A.5) obLiee cpeaHee apudmeTnyeckoe

X NpeAcTaBnsAloT B KAYECTBE pesynibTata KOHTPONLHOM npouenypsb.

[Tpy HeBbINONHEHUN yCnoBUA (A.5) usmepeHust NOBTOPAIOT.

[lpy NOBTOPHOM HEBbLINONHEHUU YCNOBUA (A.5) BBLIACHAIOT NPUHUHDLI,
NnpuBoAALLME K HEYJOBNETBOPUTENbHBIM pe3ynbTatam, U YCTPaHAKT UX.

A.4 Anzopumm KOHMPOss npoyedypsbi abITONTHeHUS u3MepeHul ¢
ucnonessosaHuemM memoda dobasok

A.4.1 KoHTponb ucnonHutrenem rnpoueaypbl BbIMONIHEHUS WU3MEePEeHWNid
NPOBOAAT NYTEM CpPaBHEHWA pesynbrTarta OTAENbHO B3ATOU KOHTPOMbLHOW Mpo-
Leaypbl KK ¢ HopMaTuBomM KOoHTpons Ka.

A.4.2 Pe3ynbTaT KOHTPONBHOW npoueaypb! Kk paccuutbiBaioT no GopMy-
ne:;

K, =X ~X~-C|, e (A.6)
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X - pesynbTaT KOHTPONbHOTO M3MEPEHUS MACCOBOW KOHUEHTpaumu
anemMeHTa B npobe c n3sectHon pobaskont — cpeaHee apudMeTUYecKoe AByX
pe3ynbTartos napasnnenbHbiX onpegenerni, pacxoxgeHue Mexay KOTopbiMu He
npesbillaeT npeaena NnoBTopaAeMoCcTy r. 3HaveHue r npuseneHo B Tabnute 6.

X - pesynbrar KOHTPONbHOIO U3MEPEHUA MacCCOBOW KOHLEHTpauuu
anemeHTa B npobe He3 nobasku - cpegHee apudmeTnyeckoe AByX pesynbra-
TOB napannenbHbiX onpeaenelun, pacxoxgeHne mexay KoTopbiMu He Npesb-
LLIaeT npefena NnoBTOPAeMOCTH I;

C - BenuduHa gpodabkn.

llpumeyarue. BennunHa nodaskn fomkHa coctaesnaTth oT 50 Ao 150 %
OT MaCCOBOW KOHLUEeHTpaLuu anemeHTa B rnpobe He3 aobaBku.

A4.3 Hopmartus onepaTtuBHOro KOHTPons Kg paccyuTbiBaloT no ¢op-

Myre
K, = \/(Aﬂ?, )2 +(A )

A _ —
1X ,AM ~ 3HaYeHUNA XapakTepUCTUKKU NOrpetHOCT pe3yribTaToB n3-
MEpPEHWIN, YCTaHOBNEeHHble B nabopaTopun nNpu peanusaunmn MeToauku, cooT-
BETCTBYHOLWHe MacCcoBoOi KoHUueHTpauun anemedTa B npobe Oe3 aobasku v B
npo6e ¢ nobaBKkon COOTBETCTBEHHO.
[Mpyn ycTaHoBReHun Ap MOXHO UCMOMNL3OBATHL NPpUMevaHue B pasgene
11.2 HacTosLLEero AoOKyMeHTa.

,  rae (A.7)

A.4.4 KavyeCTBO KOHTPOMbLHOU NpOoUeAypb! NPU3HAT yaOBNeTBOpUTENL-
HbIM MPU BbINONHEHNK YCIOBUSA!

Kk < Kg . (A.8)

[lpn HeBbINONHEHWU ycnosua (A.8) 3KCNepUuMEHT NOBTOPAIOT.
[Toy noBTOpHOM HeBbinonHeHun ycnosusi (A.8) BLIICHRIOT NPUYUHDI,

NPVYBOASALLMNE K HEYAOBNETBOPUTENBHLIM pe3ynbTaTtam.

A.5 Anzopumm onepamueHO20 KOHMpPOnNs1 npouedypbl 8bINOHe-
HUsT uaMepeHul ¢ ucnons3ioeaHueM obpa3syoe Osiss KOHMPOJIsT

A.5.1 Obpasuamun ans KOHTponsa asnaTcs paboyue npobbi aHanuau-
pyembiX 06bEKTOB ¢ OTCYTCTBMEM [AaHHOIO 3NeMeHTa UNu Manow KOHUEHTpa-
UMei anemMeHTa, B KOTopble BBeAeHa TOUMHAA KOHUEHTpauma UCKOMOro 3NeMeH-
Ta (aTTecToBaHHas xapakrepuctuka — C). SneMeHT KoHUeHTpauun C BBOLST B
npo®y Ao cragun npodbonoAroTOBKMW.
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A.5.2 AnroputMm nNposeaeHuss KOHTPOMSA TOMHOCTU C NpUMeHeHnem oD-
pasLoB AN8 KOHTPONSA COCTOUT B CPaBHEHUU pesyfibTaTta KOHTPONbHOW npoLie-
Aypbl K, paBHOrO pa3HOCTU MeXAy pe3ynbTarOM KOHTPONMbHOFO U3MEepeHUs

aTTeCTOBAHHON Xapakrepuctuku B obpasie ana koHTpona — X U ero arrecro-
BAHHbLIM 3Ha4YeHuem — C, C HOpMaTUBOM OfiepaTUBHOrO KOHTPONS TOMHOCTU — K.

PesynbTaT KOHTPONbHON rnpoueaypb! pareH
Ky =|x-cl. (A.9)

HopmMaTug KOHTpOns TouyHOCTU K paccuuTbisaloT no coopmyne:
K=A,=0,84-A=0,0084-0- X, (A.10)
rae 3aHadeHue 46, % npuseneHo B Tabnuuye 1.

A.5.3 TOYHOCTb KOHTPONBLHOrO U3MepeHna NpPU3HaKT yAOBNETBOPUTENDb-

HOW, ecnu:
Kk < K. (A.11)

[1pn HeBbINONHEeHUK ycrnosus (A.11) akcnepumMeHT NOBTOPAIOT.
fipy nosTOpHOM HeBbinonHeHun ycnosua (A.11) BLIACHAIOT NPUYKHDI,

NPpUBOASLLME K HEYAOBNETBOPUTENbHBIM pe3ynbTaTam.
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MPUITOXXEHME B
BbINOJIHEHUE U3MEPEHUU C UCINONTB30BAHUEM
KOMINEKCA CTA 4/151 ONTPEQENEHNUSA MbILLIbLSKA

(npoepammHoe obecneyeHue DOS)

AHanusatop CTA pgonxkeH ObiTb NpeasaputensHO NoAroToBnex K pabore
B COOTBETCTBUU C «PyKOBOACTBOM NOMNb3oBaTensi» Ha AaHHbin npubop.

b.1 [lpuecomosesieHue UHOUKaAaMOPHO20 30/10mo2pachumoeo20
anekmpoda (3r3)

Ans nonydenna 3['3 noBepxHOCTL rpadduToBOro AnekTpona npeasapu-
TenbHO OTLLIJ'IHdZ)OBaHHOI'O Ha dunbTpe, 00e3XUPUBAKT 3INEKTPOXUMUYECKON
OYUCTKOMW. ﬂnﬂ 3TOro CTakaH4uki C pacTeopoM CepHOU KUCNOTb! KOHUEHTpauun
0,1 Monb/aM° (06bemom okono 10 cM’) ycTraHaBnuBaioT B AYEeUKy aHann3aropa
CTA

5.1.1 YcTaHasnuealoT anekrpoabl:
rpacdhuToBblt (KaTon) — B rHe3go P3J,
xstiopcepebpsnbin (aHog) — B rHe3no XCO;
TpyOOuKM Ans noaayu rasa.

b.1.2 W3 kxomaHabl «BbIBOP» 3arpyxator dpann «H.SO,» (06paboTtka B
CepHON KMCNoTe aNeKTPOoAO0B Ans nocnenylowero HaHeceHns 30N10TON rieHK!).

Tpacca H2S04
3arpyxarwT unv co3gatoT Tpaccy aHanuia co cnegyrLmMn napamMerpamu:
Avenkn 1 - Bin. 2 — Bkrn. 3 - Bkn. Tun passepTku
STan! Bpems YoO | las Metw. | MocTosHHO-
Lian | o TOKOBARA

60 c 0,000 | Buixn.

Ka pacreopa Llar -4
B I e bl e

Ka pacreopa 3anepxka 1 10

3. Obpabor- | 60cC 3apepxka 2 - 0

Ka afeKkrpoaa Liukri mc  1: -1,000 Wh 3anonHexue - 0

200 2:+1.000 MNotenyuan - 0,0

anekTpoaa ['pachuk pass.

il W G )l

HMe

6. Ycriokoe- | 5¢ - OTKNIOYEHO

HUe |

7. Passeptka | Ckopocte | O OTkntoveHo
100 mB/c l
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Yucno uuknos — 3 CnnanH-pasmeTka

| Muoxwmtens - 1- 107° Boikn.
MNpoussogHas — Beikn. Boluntaumne ®OHa
IHBepcus — Buikn. dunbTp ~ 20 Bbikn.

[lnanasonbl NONCKA NMMKOB 3NEeMEeHTOB:

INeMeHT
[loTeHyman O
BoHa[+/-MB] O ]

b.1.3 3anyckaioT komaHay «POH», komanagy «[MTYCK» u npoBoasit Tpw
LUvkna nonspusauyu anekrpogos. locne aTtoro swidbuparot komasHay «BblXO[»
AnNs chepytoilero Buibopa hanna.

b.1.4 YOupawT crakaHuuky ¢ cepHOW Kucnortor. OnonackusaioT anek-
TpoAb! AUCTUNNVMPOBAHHOW BOACKH U Cpasy e NpOoBOAAT HAKoNNEeHune 30M0TOoN
MMeHKW M3 pacresopa xnopuaa 3onorta. [Ans 3toro nomeujaiT B aHanms3aTop
KBaleEBble CTakaHUuku C pacTBOPOM XNopuaa 305n0Ta KOHLEeHTpauun
100 mr/am”, OnycKawT 3NeKTPpoAbI.

b.1.5 W3 komaHabl «BbIBOP» 3arpyxaior ¢pann «AU» (HaHeceHue 30-
NOTOW NIEHKK).

Tpacca AU
3arpyXator unm cosnaroT Tpaccy aHanusa co cnegyrwuMn napamerpamu:
Queikn 1 — Bkn. 2 - Bxn. . 2-Bkn.  3-Bkn.
Otanbl Bpems YO MocTosIHHO-
Lan = TOKOBbLIW
1. MoaroToBka Bbikn _
DAcTBOpA _ Liiar -4
2. OBpaboTKa W““ Amnnutypa - 0
3anepxka 1- 10

DacTBopa
3. ObpaboTKa 3apnepxka 2 - O
anekTpoaa Uumknmc  1:-1,000 3anonHeHue - O
2. +1,000 [Toreruuan-0,0
4. Ouictka Ipes=11-12
anekTpoaa [ pacmk pase.

A el ——

5. Hakonnexue
6. YcnokoeHue

7. PaaseprKa CKOpOCTL
- | 100 mB/c
Uncnouuwknos -1  Muoxutens - 1- 10 CnnanH-pasmeTka
NpoussoaHan — Boikn. Wusepcust — Boikn. Bhikn.
dunetp — 20 Boidutatune $OHa
| B L Bbixn.
[uanazoHbl NOUCKa MUKOB 3NEMEHTOBR:
JNeMeHT
FMoTenunan
| SoHa[+-mB] e __L
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b.1.6 3anyckawT komaHgy «POH» ¥ NpPoBOAAT HaKOMNNEHMe 305110TOoN
NNeHKU Ha NOBEPXHOCTH rpaonTOBOro aNeKTpoaa.

lMpumeyaHue: [pn HakonNeHUn 30N0TOW NFIEHKN XKenaTenbHo npovsse-
cTu ocTtaHoBKy aHanuaaTopa («CTOT») cpa3sy nocne stana « HAKOTNSIEHWE ».

[MpombiBaloT anekTpoabl bugucturninpoBaHHoh Bogon. Ha Topue rpadm-
TOBOro 3nekrpojaa AOMkHa ObiTh BUAHA nneHka 3onoTa. [locne pabotwl 313
Xpanar B cyxom Buae. [lepen pabotown (B nocnegyioiuime AHW) anekTpoa He
NPOTUpaIOT, a ononackuealT GMANCTUNRNMPOBAHHOW BOAOW U NPOBOAAT 06pa-
B6oTKy B cepHou kucnote (Tpacca H,SO,4—~ anekTpoxmmuyeckan o4ucTka), Kak v
nepen HaHeceHuem 30MnoToN NNEeHKU.

OneKkTpoAbl roToBbI K paboTe.

[MposogaT komaHay «BbIXOL» ans seibopa cnepyowero danna.

B.2 lNpoeepka pabombil 33 no koHmMponbHOU Npobe MbIWbLSKA

[Tocne npuroToBNeHUsA HOBOIO 30N0TO-rPaPUTOBOrO anekrpoaa wrm npu
COMHEHUN B XOPOLLUEM KayecTBe 30M0TOW nneHkn nposepsiT paboTy 30n0To-
rpaUTOBOrO 3NeKTPoaa NO KOHTPONbHBIM npodam.

5.2.1 [Ins 3TOro NpoBoOANAT cnegylowme onepauuu:
3 komanab! «BblIBOP» suibupatotr danin «AS»

b. 2 2 CTakaH4ymkK ¢ pacTBOpoOM (POHOBOIO MNEKTPONUTE obbeMom 10 cm”
(1-2 cMm® pacrtesopa TpunoHa b koHueHTpauuun 0,1 Monb/am® M 8 — 9 cM® Bu-
OUCTUNNUPOBAHHOW BOAb!) NOMELYAOT B SIYENKy, ONYCKAKT 3NeKTpoabl U 3a-
nyckatoT komangy «POH» (cm. "PykosoacTeo nonbsosarens”).

Cuumawr 3 - S Bonbramneporpamm, npoBogsT ux obpaboTky
(«YCPEOHEHWUED»). TlpoussoaatT komaHay «BblXOM». Mepexoqar 8 komaHay

«"MTPOBA».
BeBoOAT B crakaH4uk ¢ POHOBbLIM aneKTpoanOM 0,02 cM® aTTecToBaH-

HOro pacrsopa MbillbsAka KoHueHtpauwu 10,0 MF/aM°. FonyyeHHbI pacmop
DygeTt ABNATLCA KOHTpoanou npoGon ¢ cogepxaHvem Mbllibska 0,02 mr/am”

npu o6beme npobil 10,0 cm”.
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Tpacca AS
3arpy»XarT unu co3gatoT Tpaccy aHanusa co cnefyloLwmMmu napamMmerpamm:

Hyenky 1 - Bkn. 2 - Bxn, J - Bkn.
STans! Bpems Moten- | YO a3 m NocTosiHHO-
unan TOKOBaS

1. Noarotoeka | 60 c 0,000 BLIkN. Liar -4
pacTeopa - Amnnutyaa - O

2. O6pabotka | Oc 0,000 | Bbikn. 3anepxka 1- 10
pacrtsopa B 3aaepxka 2 - 0

3. ObpaboTka Oc Boikn. 3anosnHexne - O
Llukn mc 1 : 0,000 Notenuynan-0,0
0 2:0,000 Ipea=11-12

3nexTpoaa

4. Ouncrka 20 ¢ 0,600 “W I'padonk pass.
3anexTpoaa ~

60 ¢ -1,000 Bxn. | Bkn.

100 mB/c _

Yucno unknos — 5 CnnaiH-pasmeTia
MuoxuTens - 1- 107° Buikn.
[lpon3soaHan - Boiki. BoiuntaHne POHa
UuBepcus — Bbixn.  dunbstp ~ 20 Boikn.
Ilnana3oHbl noucka NUKoB 351IEMEHTOB:
INEeMeHT As
[MoTeHuman 0,050

30Ha [+/- mB 50

b.2.3 3anyckaioT komaHay «[1PObA» (ycraHoBUTEe Kypcop Ha
«NMYCK/CTOIl», wenkHuTe neson Knasuillel Mbiluyw OQUH pa3), NpOU3BOLAT
HECKOMNbKO CbEeMOK BOMbTaMnepHbiX KpuMBbIX, MNpou3BoanaT WX obpaboTky
(«YCPEOHEHWED») n nepexogat 8 komanHay «IJOBABKA».

b.2.4 BHocaT B crakanuunk ¢ npobon gobaeky AC Mbitlbsika 0Obemom
0,02 cM® koHUeHTpauun 10 mr/am® v 3anyckaioT komaHay «[JOBABKA».

B5.2.5 Moka koMnnekc npoBoOAUT U3MEepeHusa, 3anonHAT Tabnuyy B
rpadpe «KOJIMHECTBO».

l_mcca HaBeckn 0.00[r] B
O6beanp06b; o }*1 0,0 [cm’] ____L' ) ]
| Obbem MnHepa}msaTa 1,00 [ cm’ ] |
O6LEM anvKkeoTbl 1,00[cM’] _ | |
| NIOGABKA -
OnemMeHT *061:»8M nobaekn AC | cm® ] KOH”F::E;:‘? f AC
| As 0,02 | 10,0 _
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526 [llocne o0OpaboTkn BoOnNbTamnepHbix  KpuBbIX  [oDaBku
(«YCPEOAHEHWE>») cmoTpute « COAEPMXKAHWED».

b.2.7 Ecnu pacxoxaeHue mMexay nosiyvyeHHbIMU U BBEAEHHBIMU KOHLEH-
Tpauuamu He npesbiaeT 20%, 30N0TO-rpapPuTOBbLIN ANEKTPO4 CYUTAKOT Npu-
roAHbIM K pabore. flocne aToro MOXHO NPUCTYNaTh K M3aMepeHuto Npob B Takoi
)Xe nocnefoBaTenbHOCTU. JnNeKTpoAbt roTosbl K pabore.

b.3 A3mepeHus npu aHanuse npobbl Ha codep)xaHue MbiWbsiKa
OAHOBpeMeHHO NPOBOAAT aHanuid AByX nNapannenibHbiX ¥ OQHOW pe-
3epBHOI Npobbl B Tpex CTakanuymkax.

b.3.1 B npoBepeHHble Ha YUCTOTY KBapUEBbLIE CTaKaH4YUKU BHOCHAT NPO-
Obt, noAroToBNEeHHbLIe ANA namepenns No 8.1.1. MeToANKH.

B.3.2 3anyckaioT komanay «[MTPOBA» us xonoHku «1EMCTBUA». 3anyc-
kaloT KkomaHay «[1YCK». [locne kaxgoro uukna naMepeHnii Ha akpaH BbIBOASIT-
Cs1 ouepefHbie BOMbTaMneporpaMmmMbi XapakrepHoro tuna. B pesynbrarte Bbli-
NONHEHNA CEPUM U3MEPEHUN Ha aKpaHe AOMKHO BbiTb NO TPU - NSTL BONbTAM-
neporpamMmM B KaXX[AOM M3 OKOH BbIBOAA, COOTBETCTBYKWLIMM svelikam 1, 2, 3.
Hesocrnpoussoanumbie BONbTaMneporpaMmmbl UCKITIOYaIoT.

b.3.3 lNocne wnamepeHus no npobe curHana AsS BbLIXOAAT U3 MEHI0
OEUCTBUW no npobe v BxoasT B meHio «[JOBABKA». 3anonusior tabnuuy
«KONMUHECTBO» B meHio aencreanin no JOBABKE.

Hanpumep:.

ol i i,

Macca HaBecku 1,00 [r] k r |
O6bem Npobbl B 0,0 [cm®] |
Obbem muHepanusaTa i 10,00 | cM® ] L
r_a_é;enn anuKBOTbI 10:00[ cm® ] o - o
| i} IOBABKA -
SreMenT B “O6beM’ ﬁgjw AC [ }%uﬂwfﬁs"f |
As B 0,01 _ 10,0

BHOCAT ¢ noMouwbio NuneTkn unu gosaropa aobasky AC Mbllbsika € Ta-
KUMMW XXE napameTpami B KaXXAy AYENKy 1 3arnycKkarT namepexune no nobaske,
HaxaB «[TYCK» 8 meHio peticteuin no «[JOBABKE».

Ecnn K 3TOMYy MOMEHTY KOMMNEKC NPoBen u3MepeHne N pasMmeTka Kpu-
BbiX ¥ Bac nposepeHa, MOXHO cpa3ly NOCMOTPEeTh pe3ynbTaThi aHanus3a B Tab-
nuye « COAEPXXAHWE» (cM. «PykoBOACTBO NONb30BATENS»).

[locrne 3aBeplIEHUA BCEX U3MEPEHUN, UCKITIYEHUNA BbiNaBLlLUNX KPUBLIX #
ycpeaHeHust pesynbraTtoB - aHanud npobbl Ha coaepahve As 3aBepuleH.
QkoHYaTenbHblid pesynstar MoxXHO npocmoTpeTb B « COOAEPXAHWE» n 3aHe-
cTn B «KAPXVB».
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PucyHok 4. Bonbmamnepoegpamma U3MepeHusa Maccoeoll KoHyeHmpa-
yuu Mbiwbska e npobe (1) u 8 npobe ¢ dobaexoli AC (2)



NPUITIOXEHUE B

BbIMOMTHEHWUE U3MEPEHWUW C NUCIOJIb30BAHUEM
AHAJTU3ATOPA CTA /151 ONPERENIEHNSI PTYTH
AHxanusatop CTA ponxeH GbiTb npefBaputenbHO NOAroTOBNEH K paboTte
B COOTBETCTBUM C «PYKOBOACTBOM NONb3oBaTena» Ha AaHHbli npubop.
B.1 [llpuzomosenexnue unukamopHO20 2paghumogo20 3/1eKmpooa

(I'3)

ana nonyyennna 33 nosepxHocTb rpaduTOBOro 3neKkrpona npeasapu-
TenbHO OTWNN(OBLIBAOT Ha hunbTpe.
YCcTaHasnNuMBaloT aneKkTpoab!:
rpaduToBsbint (KaToa) — B rHesno PI,
xnopcepebpsaHbin (aHon) — B rHe3go XC3.
A3 komaHabl «BbiBOP» 3arpyxatot chann «Hg»

Tpacca Hg
3arpyXalT nnu co3paloT Tpaccy aHanusa Co CnenyiowuMn napamerpamu:
Avenxku 1 - Bkn. 2-Bkn. 3-Bkn.
puan
DacTeopa Amnimryaa — 0
2. OBpaboTka - 0,000 3anepxxa 10
pacrasopa 3apepxka - 0

3. ObpaboTka Oc 3anonxenume - 0

anekTpoaa Unkn mc 1: 0,000

[oTeruyuan - 0,0

0 2 : 0,000 i lpes =11 -12
4. Ouncrka +0,850 “ Mpachuk pass.
FNneKTpoaa
5. Hakonne- “
Hiie

8. Ycnokoe- 5¢c OTiioueHo

HUe )
/. Pa3septka | Ckopoctb | +0,850
100 mB/c

OTKNIOYEeHO

Yncno umknos — 5 Cnnans-
MHoxuTenb - 1- 10°"° pasmeTka
[poussogHas — Beikn. Liuknuyeckan- Bhikrn. Bbikn.
Musepcus — Boikn.  Pesepc — Boixn. BoiduraHue

dunbTp — 15 $OHa
Buikn.

[nanasoHbl MOUCKa NUKOB 3NEMEHTOB!

OneMeHT Hg
floTeHywman +0,600
30Ha [+/- MB 70
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N3 komaHabi « BblbOP» 3arpyxatot komangy «POH».

B.2 lNpoeepka pabomei 33 no Konmponbﬁoﬁ npobe pmymu

B CTaKquMK HanuealwT 8,0 — 10,0 cm® GmucmnnupOBaHHou BOAbL!, OO-
6aBnsioT 0,1 CM° KOHLEHTPUPOBEHHOM aSOTHOM kucrioTbl M 0,04 cm® pacTBopa
MOHa 30110Ta KOHLEHTPaLnn 100,0 mr/am°. CTakaHumK NOMELLaIoT B 3nNeKTpo-
XUMUYECKYID A4YEWKy, ONycKaloT 3aneKkTpogbl ¥ 3anyckaT koMaHgy «POH» (cm.
«PykoBoACTRO nons3oBarensi»). 3anyckat komaHgy «MYCK» n cHuMaloT NsTe
BonbtTamneporpamm. fiposogsT ux 0bpaboTky (« YCPEQHEHWUED»).

[posoaat komaHay «BbIXO». MNepexoasT B komanHay «[TPOBA».

B CTaKqum{ C (POHOBbLIM 3rEKTPONUTOM BHOCAT NUNEeTKON Ny Ao3aro-
pom 0,01 cm® AC pTyT¥ KOHUEHTpauwm 0,50 Mr/am°. [lonyueHHbIN Eacmop AB-
NAETCSH KOHTpOJ’IbHOVI rnpobon ¢ coaepxaduem ptytu 0,0005 mr/gm™ npu odbve-
me rnpobbl 10,0 cm’.

SanyCKaroT komaHay «F'POBA» (yctanosute kypcop Ha «ITYCK/ICTOM»,
LeNKHUTE NeBON KNaBulllen Mbllliy OOUH pas), NPoOU3BOANRT HECKOMbKO CHLEeMOK
BONbTAMNEPHbIX Kpusbix, NpoussoanT ux obpabotky («YCPEAHEHUE») n ne-
pexogsaT B komanay «1OBABKA».

BBO.D,FIT B CTakaH4yuk C npoﬁon ewle ogHy pobaBky pPTyT™M ODBEMOM
0,01 cm® koHueHTpaumn 0,50 mr/am’ u 3anyckalor komarngy «I1YCKb».

[loka kOMANeKc NpoBOAUT M3MEPeHWA, 3anonHawT Tabnuuy B rpadge
«KONMMMYECTBO».

Macca HaBeckm 0.00[r] l
O61Bbem npobbl T 10,0 [ CMK] |
O6beM MuHepanuaaTa 1,00 [ cm’ }

O6beM annKkeoTb| 1 1,00 [cm™ ] -

- ) ﬁﬂOEABKA o - ]

INEMEHT Oﬁbemhoﬁaam | KOHueHTpE s ‘

) J AC [cm’] AC[mram’] |

Hg 0,01 ] 0,5 |

[Mocne obpabotin sBonbTamMnepHbix kpusbix aobasku (« YCPEOAHEHUE»)
cMmoTpAT «COAEPXXAHUE».

Ecnn pacxoxpeHve mexay nofayvYeHHbIMU U BBefeHHbIMU KOHLEeHTpa-
LMAaMK anemMenTa coctasnsieT <20%, 30n07T0-rpacduToBLIA INEKTPOS CHUTAIOT
NpUroaHbIM K paboTe. (focne aToro NPUCTYNaKT K N3MepeHutd NPob B8 Takon xe
nocnenoBaTenbHOCTU. INEKTPOAb! FOTOBLI K paboTe.
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B.3 U3mepeHus npu aHanu3e npobbi Ha codep)xaHue pmymu

OgHoBpeMeHHO NPoBOANAT aHanNuU3 AByX napannenbHbiX U OAgHOW XOMNo-
CTOW NPOObI B TPEX CTaKaH4YMKaXx.

[Mpobbl, noaroToBneHHbie ANA uMepeHns no 8.2 HacToAulen METOAVKM,
NOMEeUuw|aloT B INEKTPOXUMUHECKYIO AYEUKY, ONYyCKaIOT INEKTPOAbL!.

3anyckaioT komaHgy «POBA» u3 xonoHku «JENCTBUSA». 3anyckaior
komaHay «[TYCK». [loche kawgoro uumkna w3mepeHuit Ha 3KpaH BbiBOAATCH
oyepenHble BOfbTaMnNeporpaMmbl xapakrepHoro tuna. B pesynbsrare sbinosn-
HEHUA Cepuu n3MepeHn Ha akpaHe A0MKHO ObiTh NO 3 - S BoNbTaMnNeporpamm
B KaXXQOM 13 OKOH BbiBOAA, COOTBETCTBYIOWNM AYerkam 1, 2, 3. He Bocnpons-
BOAWUMbIE BOMbTaMNEPorpaMmbl MCKNIOYAIOT.

[focne namepeHusa no npobe curHana pryTu BuIXOAAT U3 MEHIO 4eACTBUA
no npobe u exoasaTt 8 mexo "OIOBABKA". 3anonuawT Tadbnuuy "KONMNUYECTBO"
B meHio geinctenin no JOBABKE.

Hanpumep:

'Macca Haeecku 0,20 [r]
Obbem npoﬁbl 0,00 [ cm® ]
O61LeM | MuHepanuaaTa 100[cm’]

OﬁbeM aJ'IMKBOTbI

irarer i e i ey el e S

i - N e o

IOBABKA

e SnemeHT O6bem [o€ noGaBKM AC KOHHEHTpauMFI AC
LMF/AM i a
| o 01

BHOCAT C nOMOUbIO NUNeTKU unu aosatopa fobaesxky AC PTyTK C TakMmu
Ke napamMerpamMmi B KaXayto SYerKy 1 3anyckarT uaMmepesre no godaske, Ha-
xas "[MYCK" B MeHt0 aencteuin no «JOBABKE».

Ecnn K 3TOMYy MOMEHTY KOMNIEKC nposen naMepeHne n pasmertka Kpu-
BbiX NpoBefleHa, Cpasy CMOTPAT pesynbTaTbl aHanuvia B Tabnuue
COAEPXAHUE.

locne 3aseplieHNA BCeX U3MEPEHNN, UCKNOYEHNA BbiNasLUINX KPUBbLIX Y

ycpeaQHeHnn pelynsTatoB - aHanu3 npobbl Ha cogepxxaHne PTYTu 3asepluen.
OkoHuaTtenbHbit pesynstar cMoTpAT B «COLNEPXXAHWE» ©n 3aHoCAT B

«APXUB» (cMm. «PykoBoacTBO nonb3osarensa» komaHaa APXNUB).
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PucyHnok 5. Bonbmamnepozpamma pmymu e npobe (1) u e npobe ¢ do-

baekoll cmaHOapmHbIX pacmesopos (2)
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NMPUTIOXXEHUE T
(MHpopmalmoHHoe )

bubnuorpadus

TY 25-04-1696-75 BonbTmeTp undposon. TexHuyeckne ycrosust
TY 4215-001-20694097-98 Komnnekc CTA aHanurTuueckuy
BONbTaMnepoMeTpudeckmn. Texnnyeckue ycnosus

TY 25-1173.103-84 AnnapaTt ans Gunguctunnauynun soabl. TexHu-
Yyeckue ycrosus

TY 64-1.973-76 LWunupb! TUrenbHble. TeXHUYeckne ycnoBus

TY 6-09-2502-77 Boaa obecconexHas. TexHnyeckue yCcnosus

TY 6-09-3678-74 Kanus xnopug oc. 4.. TexHunyeckne ycnosus

TY 6-09-2540-72 Tpunou b. TexHuyeckue ycnosus

TY 2-036-0224450-014-89 |lkypka wnugoBancHaa TKaHeBas
anvbopoBan. TexHnyeckue ycnosus

TY 2-037-150-86 Likypka wnudoBanbHas TkaHesaa anmasHas.
TexHnyeckue ycnoBus

MW 2334-95 TCH. Cmecu arrecroBaHHbie. Obumne tTpeboBaHua K
paspaborke

MU 2335-95 Pekomergaums. C. BHYTpeHHUA KOHTPONb KadecT-
Ba pe3ynbTaToB KONMUUYECTBEHHOIrO XMMUYECKOro aHanuaa
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MHCTPYKLUNS
BoinonHeHue usMepeHuU ¢ ucnosib308aHueM
eonlbmamMnepomMmempu4yecko20 aHanuzamopa CTA
(c npoepamMMHbIM obecrnievernuem Windows)

1. PTYThH

AHanusatop CTA aomkeH ObiTb npeaBapuTenbHO MNOATOTOBREH K
paboTe B COOTBETCTBUM C «PYKOBOACTBOM nofib3oBarens» Ha [LaHHbI
BONbLTAMNEPOMETPUYECKUN KOMINIIEKC.

CocTaB aneKTpPOXUMUYECKON SHEUKN:

- ANEKTPOoAbl: UHAMKATOPHbLIA 3NEKTPOA —~ rpapUTOBbIK;

3NEeKTPOA CpaBHeHUR — XnopcepebpsHbiK, 3anonHeHHbIN
PacTBopoM  xnopupa  Kanus KOHUEeHTpaLuu
1 monb/am® ¢ conpoTueneHuem He Gonee 3,0 KOM.

[Tod2omoeka e2paghumoeo20 3rekmpoda, IpPoeepKa cmakaH4YuKoe,
pOHOB020 pacmeopa u nekmpoooe Ha yucmomy
3arpyxaTt ain co3aHHOW 3apaHee MeTOAUKU (Hanpumep, «Onpe-

feneHue pTyTu»), B rMaBHOM MeHI0 BbiGUpaoT nyHKT . * METOOUKA |
OTKPBITb) wnwu cosnaloT HOBYIO.

Co3daHue Hoeol mMemoduku (CM. «PykoBogCTBO Nonb3oBaTens» pas-
aen. 3.1 «Coa;:s,al-me HOBOW MeToAuKku»). B rmaBHOM MeHI0 BbiDMpaloT NyHKT

. ‘MeToauka / HoBas meToauka. BBOAAT cnegyowme napaMmeTpb!.

Toac ﬁ L Pex On _  KoHTpont
pacca Bpemsi, € HOTeHuman B| Y®O a3 Memanxa
| Moarorosra pacteopa | O ) 0,000 - v I
| Obpaborra pacteepa | 0 0,000 - v
v/ | O6paborka anektpopa | 20 0,000 | 0,000 - v
v | OuucTka anekTpoga 20 f 0,850 - v
v | Hakonnenue 60 0000 | - | v J
§ 3 - —
v | Ycnokoehue 5 0,000
} - S
v | PasBepTtka 90 mB/c 0,850

o0
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CoxpaHsaiom MemoOUuKy: 8 KoMaHde 251a8H020 MeHr «CoxpaHums

MemoQUKY» UIu nNaHesnu yrpaesneHus bl (Hanpumep  OnpedeneHue
pmymu),

A3mepeHue ¢poHa B CTaKquMKM HanueatT no 10,0 cM® BuancTunnu-
POBaAHHOW Bo.u,bl nobasnsitot no 0,1 cm® KOHLIEHTPUPOBAHHOK a30THO KMCJ'IOTbI
m no 0,04 cM® pacTeBOpa MoHa 3onova (3+) koHyeHTpauum 100,0 mr/gm°. Cra-
KaHYMK NOMELLAIOT B KaXXAyl0 U3 Tpex 3NeKTPOXUMNYECKUX SiHeeK aHanu3aro-

pa CTA, onyckawT 3M1eKTpoabl U 3anycKalT KOMaHgy « T» ®OH» (cm. «Pyko-
BOACTBO Nonb3oBarena» pasgen 4.2 «3aryck asanusa (pOHOBOro pacrteopan).

CHumawT no 3 — 5 sonbTamneporpamMm. [1poBoAAT UX pasMeTky (CM.
«PykoBoACTBO nonewsosarena», pasgen 4.3 «Pasmerka BONbTaMnepHbIX 3aBu-
CUMOCTEN»), yaaneHne «Bbinagatownx» Kpuebix» (cM. « PykoBoacTBO NONb30-
BaTtenax», pasgen 4.4 «O0paboTka BonbTaMnepHbiX KpUBbIX», ).

[lpn Hanu4k Ha BONbTAMNEPHbIX KPUBbLIX NMUKOB PTYTU BLICOTOW Bonee
0,2 MKA coaepxumoe CTakaHYMKOB BbINUBAIOT, OTMbIBAIOT CTaKaHYUKMA U 3NeK-
TpoAb! TaK, YTOObl B YUCTOM (POHE OTCYTCTBOBANY NUKU ONpeaensiemMoro ane-
MeHTa (unu 6binm meHee 0,2 MKA).

A3mepeHue npobsbi (cMm. «PykoBOACTBO nonb3osarens» pasgen 4.6
«3anyck aHanusa npobbi»)

B CTAKaHYMKM C (POHOBLIM 3NEKTPONUTOM BHOCAT NUNETKOW unu 4o3aTo-
pom no 0,01 cm®> AC pTYTW KOHUeHTpauun 0,50 mrigm® ﬂonyquHbm pacTBop
ABNSETCS KOHTpOJ‘IbHOM npo6oii ¢ copepxanvem ptyty 0,0005 mr/am° npu o6b-
eme npobu! 10,0 cm”.

3anyckarT KoMaHay « [, MonyyeHne BobTamneporpamm npodbi».

CHumaloT no 3 — 5 BonbTamneporpamm. INpoBogaT nx pasmeTtky (cM. «PyKoBo-
ACTBO nonb3osatens», pasnen 4.3 «Pasmetka sBonbTamMnepHbiX 3aBUCUMO-

cTel»), ypaneHve «Bblinagawolwmx» Kpuebix (cM. paspen 4.4 «0O6pabotka
BONbTaMNEPHbIX KPUBLIX» ).
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3mepeHue npobbl ¢ dobaekolu (CM. «PyKOBOACTBO nonb3oBatensy,
pasgen 4.7 «3anyck aHanusa gobaesku»). fporpamMmmon npegycMmoTpeHa BO3-

MOXHOCTb OL|EHKW KOHUEHTpauuy no oaHon unu Asym gobaskam AC pryru.
BHOCAT B cTakaHuuku ¢ npoboit pobasku AC prytv obbemom 0.01 cm’

KoHUeHTpauum 0,50 MI'/AMS. 3anyckatoT KOMaHAy « L [MonyvyeHue BonbTam-
neporpaMmm npodbt ¢ gobaBkou». CHUMaAKT NO 3 — S5 BOMbTaMneporpamMm.
[NMpoBOART Ux 0OpaboTKy.

B okHe «PesynbTaThi USMEepeHWA CUrHanos» oTobpaxalTcs pe-
3ynbTaTbl PA3METKU ANA BCeX TUNOB BONbTaMMeporpamMm.

PacuyeT MaccoBOMW KOHUEHTPALUN PTYTU B KOHTPONbLHOMU Npo6e

3anonksioT Tabnuuy «Konudecteo» &, Hanpumep:

Honauuecino
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[na nepexona B Tabnuuy «KoHUeHTpauusa» B rNasHOM OKHE Ha naHenwu

L
yNPaBnNeHna HaXumaroT KHONKY —— OKHO nNpoCcMOTpa pe3ynbTaTbhl aHanu3a.

(Cm.«PykoBoacTtao nonb3osartensay», pasgen 4.9 «BbiuncneHne KoHUeHTpaLuu»

Ecnu pacxoxgenne mexiay nofsiydeHHbiMU ¥ BBeEHHbIMU KOHLeHTDa-
LUuamm He npesbiwaeT 30%, rpaduToBbIA 3NEKTPOL CHUTAIOT NPUrogHbLIM K pa-
Bote. NMocne aTtoro MOXHO MPUCTYNaTh K n3aMeperuntio Nnpod B Takou xe nocne-
noBaTeNbHOCTU. dnekTpoabl roToBbl K paboTte. B NpoTUBHOM Criydae noAroTos-
KY U NPOBEPKY rpachuTOBbLIX 3NEKTPOAOB CNEAYET NOBTOPUTL €llje pas.
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HNamepeHust npu aHanu3se npobk! Ha codepxaHue pmymu

OaHOBpeMEHHO pekoMeHyeTCA NPoBoAUTL aHanus AByX napannenbHblX
M OQHOWN XONOCTON MNpOoObl B TPpeX CTakaH4yuKax.

CtakaHunku ¢ npoboir aHanuaupyemoro o6bekra, NOAroTosneHHble Ans
nameperHuns no pasgenam 1.1 u 1.2 UHcrpykuuun «logrotoBka npobbi» nome-
LI2I0T B 3NEKTPOXUMNYECKYIO A4enKy, OnyCcKaloT aneKkTpoab!.

3anyckaioT KoMaH4y « My NonyyeHue BonbTamneporpamMmm npoobi»
(cM. PykosoacTso nosbiogatens pasgen 4.6 «3anyck aHanusa npobbi»). CHU-
MalT No 3 — 5 BonbTamMneporpamm, NpoBoAAT UX pasMeTKy (CM. «PykoBoacTeo
nonb3oBatens», paspgen 4.3 «Pa3Mmetka BonbTamMnepHbIX 3aBUCUMOCTEN»),
yAanenne «Bbinagaowux» Kpuebix» (CM. « PyKOBOACTBO NoONb3oBatens» pas-
Aen «ObpaboTka BonbTamMmnepHbIX KPUBLIX»).

B cTakanuukn ¢ npodbon ¢ NOMOLLbIO NUNETKH UK [o3aTopa BHOCAT A0-
6askn AC ptytv B Takux obvemax, YTobbl BbICOTbI MUKOB Ha BONbTamnepo- -
rpamMme yBenu4innuch npnmepHo B 2 pa3a (Hanpumep, o6bemMom 0,01 cM® KoH-
ueHTpauuu 0,50 mr/gm>.).

3anyckatoT KoOMaHay « e MonyyeHue BonbTaMmneporpamm nNpodLI €
Ao6akon». CHumaoT no 3 — 5 BonbTamneporpamMmm. [1posoaaT ux obpadboTtky
TakK Xe, Kak u npu uamepeHuu npoodbl.

BoiyucneHue mMacco8bIX KOHUeHmMpauuiu onpecdensieMo20 3J1eMeH-

ma. B tabnuue «Konnyectso» L ONA KKAOW aKTUBHOWN AYEUKU YKa3biBaloT:
Maccy HaBecku, 00vem Npobbl U KOHUEHTPaLMIo A00aBKU.

C
HaxumaloT KHOMKY _ld OkHO npocMoTpa pe3ynbTaros aHanuvsa B
FNMaBHOM OKHE Ha naHenun ynpaBneHus.

B Tabnuue npeacrtaBneHbl 3HaYeHUA MacCOBbIX KOHUEHTpauuWh pTyTH
ONA KXKAOW M3 napannenbHbiX npob. HaxxumalT KHOMKy [npuemnemocTb), B
Cnyyae, Korga pesynbTaTbhl M3MepeHUA napannenbHbiX npod npuemnemsi,
BbIMNCNACTCH cpefHee apudMeTuyeckoe 3HauveHue, KOTopoe npuHUMarT 3a

pe3ynbTar aHanusa.

Co3zdaHue dokymeHma. [ns coxpaHeHUs AOKyYMEHTa Ha naHenu

yNpaBneHna HaXXumarwT KHONKY b8 Jnu B rnaBHOM MeHIO BbIOMPAOT NYHKT
HokymeHT/CoxpaHutb B apxuse. (CMm. «PykoBOACTBO nonb3oBartens», pasaen 5
«PaboTa C AOKYMEHTOMD»).

[na neyarn BonbTamMnepHbIX KpUBLIX HA NPUHTEPE HAXMMAKT KHOMKY
MNn B rNasHOM MeHlo BbibupaloT nyHKT [lokyMeHT / MeuyaTs rpadpukoB (Cwm.
«PykoBoACTBO nonb3osatensi», pasaen 6 «levatb»).
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HaHHbie pe3ynbTara aHanu3a MoryT Obith pacnevartaHbl B Bue NpoTo-
kona B popmarte Microsoft ® Word no cyuwjecrsyoiiemy WadbnoHy oryera (Cwm.
«PyKoBOACTBO nofnb3oBarensa», pasgen 7.2). Tak e BO3MOXHO CO3aaHue
wabnoxa no Tpedyemomy TMny ocpopmMneHuns otyeta (CMm. «PykoBoacTBO NONb-
3oBartena», paspen 7.1).

2. MblUIBAK

BbIMOJTHEHUE U3MEPEHUU C UCINOJNIb30BAHNEM
BONbTAMIMEPOMETPUYECKOIO AHAJIN3ATOPA CTA
(c npo2pamMmHbIM 0becneyenHuem Windows)

AHanunzatop CTA gomkeH OblTb nNpenBapuTenbHO MNOAroToBNeH K
pabote B8 cooTBeTCTBUN C «PyKOBOACTBOM RONb3oBaTens» Ha LaHHbiN

BONbTaMNEepPOMETPUUECKUN KOMMNEKC.

flod2omoeaka epachumoeo20 aneKkmpooda, nNpoaeepka cmakaH4uKkoa,
¢boHOB020 pacmeopa u anekmpodoe Ha yucmomy

- IneKTpoabi:
- WHAWKATOPHDbIA 3neKkTpo4 — 3onotorpadutoBbid (rpadouToBbLIR TOpLie-
BOW 3NEKTPOL C 3NEKTOXUMUYECKU HaHeCeHHOK Ha Hero NNeHKoW 30-

noTa);
- ANEKTPOoL CpaBHEeHUst — XNopcepedpsiHbIA, 3anonHeHHbm PacTBOPOM

Xnopuaa Kanusa KOoHUeHTpauuvm 1 Monb/aM° C CONpPOTUBNEHUEM He

bonee 3,0 KOM.
- CME@HHble CTaKaH4YMKW K3 KBapLEBOro CTekna BMeCTUMOCTbIo 20 —

25 CM3;
- Te(hbnoHoBbIE TPYOKa ANK NOABOAA MHEPTHOIO rasa ¢ Uenblo yaaneHud
PAcTBOPEHHOrO KACNopoaa v nepemMeiuvBaHus pacresopa.

[Todzomoeka 3onomoepaghumog8o20 UHOUKAMOPHO20 3/1eKmpoda
(3r3)

[ns atoro craKquuK (6}0:(0) C pPacTBOPOM CEpPHON KUCNOThb KOHLEHTpa-
umm 0,1 mons/gm° (okono 10 cm %) nomewaoT B BNEKTPONUTUYECKYIO AYENKy,

yCTaHaBMMBAKT COOTBETCTBYIOLLYIO CUCTEMY INEKTPOAOB.
3arpyxalor dann co3gaHHon 3apaHee metoaukn «O6pabotka O B

CepHOM KucnoTe» (B rNaBHOM MEHIO BbIOUPAOT MYHKT E_I METOOUKA /
OTKPbITb) unvu co3paloT HOBYHO.
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Co30arHue Hoeou memoduku (CM. «PyKkoBOACTBO Nonb3oBaresnsi» pas-
Aen.3.1 «CozgaHue HOBOU METOAUKUY»).

B rmaBHOM MeHI0 BbIOUPAlOT nyHKT D Metoauka / HoBas metoauka.
BeonsaT cnegytowne napameTpobl.

Tpacca
[ToTeHunan, B
v | NoaroToeka pacteopa | 30 0,000 - v v
(Ofpaborka pacrsopa [ 0 ‘ 0,000 ~
v | Obpabortka anektpopa | 60 | -1,000 ITOOO - v v |
. (OunCTRa anexTpoaa { 0,000 -
| Hakonnenme ; 0,000 - J ‘
YCroKoeHHe 0 0,000 |
| I Passeprka l O mbdic 0,000 ,
_fafseiTKa
i ) asBepTKa
Tun passepTkn [ CtyneHuaras]
Avana3oH Toka 3,0 ™A
Llar passepTkn 1 MB -
3agepxka1 75 Yo

Japepnks 2

Hauans uMNyNeca |

HOHMEHHE MMITYITLOA

ARTINATY SR

wilr . Mnbinlbelio g

Hakonnenue a3
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CoxpaHsloT MeToAWKY: B KOMaHAe rNasqoro MeHrw «CoXpaHUTb MeTO-

AVKY» UnNu NaHenu ynpasneHus o (Hanpumep «OBpabotka 'O B CepHON Ku-
cnote»). 3anyckaloT koMmaHay b «3anycK noaroToBKKU pacraopanr.

OnonackusatloT pabouyto NOBepPxXHOCTb 3nekTpoaa SuancTuNANPOBaHHON
BOAOW K Cpa3y NPOBOAAT HaHeCceHue Ha NOBEePXHOCTb 30MO0TOM NNEHKU 3NeK-
TpoXuMn4ecku ns pactesopa AuCls.

[Nna 3TOro B aNeKTpOXMMUYECKON AYEnKe cTakaH4mK (OHOKC) C pacTBOpOM
CepHOW KUCNOThI 3ameHm0T CTakaH4YNKoM (6mxcom) C pacTBOpPOM XNOPKUCTOro
sonoTa (okono 10 cM®) koHueHTpauum 100 mr/am’.

3arpyxaiot daiin co3gaHHOW 3apaHee MeToguku «PopMmupoBaHHe

3 3» (B rMaBHOM MeHIO BbiDUpaloT NYHKT L4 METOOUKA / OTKPbITb) vnu
C0O3Aal0T HOBYIO.

Co3danue Hogol Memoduku (cM. «PykoBoacTBoO nonb3osarens» pas-
nen.3.1 «CospnaHne HoBOW METOAUKUY ).
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rNaBHOM MEHIO BbiDMPAIOT NYHKT h Metoauka / HoBaa mertoauka.
BeoasT cnepyowe napaMeTpbl. |

£iMe
HaumeHoBaHue
Tpacca Bpem [loTeHuuan, B
v | MNMoaroToBKa pacreopa I 60 I 0,000 - v v
O6paborka pacreopa | O 0,000 | -
OBpaboTka sneirpona | O 0,000 l 0.000 { i Bl
OuncTia anexTRoia ¢ 0,000 -
v | Haxonnenue 1 120 | 0,000 N v
YENOKRQeHme 0 0,000
1 P a3BepTka 0 Mi3/C 0,000
: , —
Pa3BepTka
~___PaasepTka
Tun pazgeptku | [ CTyneH4aTas
AuanasoH Toka 3,0 MA
Lar pasBepTku 4 MB
3anepxka 1 79 %

SEABIRKE 4

SLARATIO HMNYNBGA

y

OKGHMAHUE BRMITYITL0A
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AMNIUTYAZ

HakonneHue 1 a3

o8



F“T
rrl N o bk T e . o Moa 1 g e e Atk H
N For o ) i . W, = sy £ T M ra i i g
e m “ M Eig:.:-h?}r:-i.r‘,'y_ b ‘t b ,JI:" 1.-'l.i.__|,.. o 5¢‘;$ .‘.‘.,,:;:I.t‘:‘ :..I.I" = H:‘. l:l..rj. I.i_:l :f'_‘:‘- 1}‘ T
Fais]

1
B o i T et e et ot S s R A S
P I R L T STy RGP G
CHE R T g et L e A T e fo § e T W 2% -
P PP S I T R L Jorel U 5 W0 N . : Py Ly B iy, 27 A L
LT k] 2 PR e Aty U I S i = M R = A%
W T e P e A e el k=] i - L P vl - o T
R ; p Lo e s e A R L % - T
A e il e o L T L M R .."*--I":E::'i'i;;-;‘f:E _;:.EJ. o L e S .'-"'-“i:?' -.1,:1,, eyl el B e e Y
L e e W e e R T e R I S L le P Lepred R e el e e B, R R et i L L T A R A
g e T 'q.,i-'.f.'--.-,aﬂ-#..f-- e P i el A% S ol A TR R T b2t ST, *,- e e S A o L I AP o L AR L i, PRy, "C'!
T e T A R T R T B e T B TR S e i el - e o el M d AR e g e LT L A et T LR T L e T T e A e

R "353 P £l e A s LT L e e g 7
%.ﬁg}. *... -_"I .u" Sl {r-:-;i 3 _I.;.r.ng _,:.:I.r. '\-.:r.' :;tl;':..' r"‘rt el oy rd 1 ' r M
Y

v | Aueika 3 "~ Cxema
2-X aneKrpoaHan

HBepcusi no Toky
HBepcust No noTeduunany
[lepsas npoussBogHas
~__ Pa3merka ) _____®opma pa3Metku
[ Pyunasn | [ABTOMAT ] [ NMunnnsa ] Cnnawnn

e A
Bl
o A, el

- S g e R s AT i R e S, e T S e Ty e O L R e e ey AT s T e e
AR A -:-.a.-:af::::#:-t'-:-.i-ﬁ'?s- G R e B T gkl el R, T B AT R " o TR
__._-ll.., = h_\,l_ufﬂ‘_u JJ__:';{:. 4_‘;_"'.:.;1\-:# ) %) o ."'."'- e} .” o "'F

o e e e T 5 SHRERIC W A

P g A -"t?l, v "‘fﬁ“‘h"ﬁr i e -.-::.-, L i\'.!..l 'r."_.- hr SR ey q e » b
] ; R A b e T e TR R T e

AR AR S AR S e ¥

A Sl gy BiFia i -_ : oy e e __' G
k ‘_ iy (] ‘-’1: i wr {!'::.r'l:l:ll Y -_i:'{:l oy e .':.. ..'r'l'lr' o --.} -I- L
: i’ ‘I‘E':‘.}T“ no- 1"‘? 'I.‘ I 1.!. :- '.'r‘..-.:.u' F .':" I:# ‘ ' 1 :ﬁr .'- .
L P ed T e o g ! g Rl o oy LTk ;
! I, P g Sl e, -1 , wign 5 S T gt b [«
Y g e o g ‘5 AT LA ”E"'.'-.f--}"“i"'ﬂ" LT B 1':'::""":'“rﬂ : i’&‘ ‘%5:&
P el
LA Tk Ty A

i o 3 nNemMeRntY

> ) Y " |.=?'
v s i f i g s BT L e e
e KL L R R R Ay gl o s e "FI"IE" e rj
it e X G TR A MR R, ~

oTeHuman, B | 3oHa, MB

——

0,000 0,000
0,000 0,000

——y rap—" —

S DA IR SR

e | ;ﬁp‘!ﬂ-ﬁii'ﬁ:‘:{:ﬁ;_tiﬁ;ﬂﬁ:ﬂ?ﬂﬂﬂﬁﬂ':*;ﬁi

Pt b e o

o 1-‘-1--;.&’&-%--#-.-..‘:"-%»» g D e

o e e TN {12 ol ol e L O I'-_*"_l{l—.-: T

AL A e TR 4*R';'r‘h.&.‘-*"
. ot - LW

CoXpaHalT METOANKY. B KOMaHAe rnasroro meHio «CoXpaHuTb mMeTo-
AUKY» NN NaHenu ynpasnexuns = (Hanpumep «DopmuposaHmne 37 In»).

3anycKkarT KoOMaHay » «3anycx noaAroToBKU pacrBopa». Komnnekc
npoBoAnuT 1 uamepenne. fipomuiBaloT padbouyio NOBEpPXHOCTb anekTpoga ouan-

CTUNANPOBAHHOR Boao. Ha Topue 3nekrpoaa AofKHa ObiTb BuMgHa Xxentas
nnexHka 30n0Ta.

Nepen paboton (8 nocnegywowme oHN) anekrpoa He NpoTuparT, a ono-
NACKUBAKT OVANCTUNNNPOBAHHOR BOAOW U NPOBOART 0OPaboTKy B CEpHOWN Ku-
CNnoTe, Kak vl nepeq HaHeceHneM 30M0TON NIEHKHN.

JNeKTPpoabl roTosk! K padoTe.

[Ipoeepka pabomut 33 no kKOHMPONLHOU NPobe MbLIWbLAKA

[locne npuroTossrieHUA HOBOro 30M10TOMPaUTOBOIC 3fAEKTPo4a Unu npu
COMHEHUN B XOpOoLLEeM KauecTBe 30510TON NMeHKW nposepstoT padoTy 30n0TOo-
rpadonTOBOrO INEKTPoAa NOQ KOHTPOMNLHLIM Npobam.

[Onsa aToro B okHe BbiDOpa (panna euidOUpadT HeobxoAUMBLIN Pann me-

|
TOLUKA N HXXUMAKOT KHOMNKY w%-j OTKPbITb ®AUN «As» wnu co3narwT HO-
BYIO MeToauky (cMm. «PykoBoacTeo nonb3osatenar pasgen.3.1 «Co3gaHne Ho-
BO METOLWKW») CO cnefywuMu napamerpamu:
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‘ HaunmeHoBauue |
it Y
Tpacca Bpems, ¢ | TloTeHuuan, B 1.1
v | Mogrovoska pacteo- | 60 0,600 - 4 v
h I
ObpaboTtka pactesopa 1o 0,000 - ]
ObpaboTtka anextpopa | O | 0,000 [ 0,000 - ]
v | Ouucrka sanektpoaa | 20 0,600 T - v |
v | Haxonnewwe 60 | 1,000 -y v
7] YcnokoeHnme 5 0,600 | | |
v | PasBepTtKa [ 80 mB/c 0,600
OTKA .
PaszBepTKa LB L
Tun pazBepTkM [ CtyneHuaras]j -
[uana3ox ToKa 3,0 ™A o
lllar pazBepTku 14 mB
3anepxka 1 195 Yo
3anepxka 2
Hauano umnynsca |
OkoHYAHME UMNYNBCA I
AMnnuTyaa | .
| Hakonsexne _ pas3 Sl
,, : ;; Pexum
| v| Aueika 1 | Yucno onbIToB
| v| Aueitka 2 [ 5] punetp 30
v Auenka 3 CxeMma IHBEpCUs No ToKy o |
[ 2-x anekTpogHan ] | VIHBepcusi no noTeHuuany
| IlepBaa npoussoaHas
o Pa3meTka dopma pasMeTKn
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OVIKY» ANy B NaHenu ynpasnenns = (cdaun «As») (CM. «PykoBoACTBO NOMb-
3oBarensa» pasgen.3.3 «CoxpaHeHne MeTOAUKN B BUAE HOBOIO hannay.

HimepeHue ¢hoHa. B HnCThiq KBApLIEBLIA CTaKaH4MK BMECTUMOCTbIO 20
— 25 cM” nuNeTKo! unwu A03aTOPOM BHOCAT 1- 2 cm® pacteopa TpunoHa b KoH-
yeHtpauuu 0,1 Monb/,qM m8-9cm ANCTUNNNPOBAHHOW BOAbLI, CTakaH4uK

NOMEWaT B AYSKKY, ONYCKaIOT 3NeKTpoabl U 3anyCKalT KoMaHay « T ®POH»
(cM. «PykoBoACTBO Nnonb3osarena» pasaen 4.2 «3anyck atanuia oHOBOro pac-
TBOpar).

CHumatot no 3 — 5 Bonbramneporpamm. [1poBoAST UX pasmMeTKy (CM. «Py-
KOBOACTBO nonb3oBarens», pasgen 4.3 «Pasmertka BonbTaMnepHbiX 3aBUCUMO-
CTEN»), yaaneHue «Bbinagatolux» Kpmsbix» (CM. «PykoBOACTBO Nonb3oBaTtensy,
pasaen 4.4 «O06paboTka BonbTamnepHbiX KPUBbLIXY, ).

[Mpyn Hanuuun Ha BOMbTAMMEPHbLIX KPUBLIX NMUKOB onpegendeMbix ane-
MEHTOB BbicOTON Bonee 0,2 MKA coaepXMMOe CTakaHYMKOB BLINUBAKOT, OTMbI-
BaAIOT CTaKaHunKy v anekTpoab! No B.1.1 Tak, yTobb! B UncToM hoHe OTCYyTCTBO-
Bany MUKW onpepensemoro anemerTta (Mnm Geitnn meHee 0,2 MKA).

BeBoasAT B CTakaH4uK ¢ pacteopom (hOHOBOro 3ANeKTponnTa 0,03 cm° aT-
TECTOBANHOINO pacrBopa Mbillbska KoHueHtTpauuu 10,0 Mr/am°. TlonyyeHHbIi

pacTeop ByaeT sBNSATHCS KOHTpOﬂbHOM npoboi ¢ cogepxasmem Mbilbaka 0,03
Mr/gm° npu o6beme npobbl 10,0 cm®.

UsmepeHue npobbi (cM. «PykosBoacTso nonb3oparena» pasgen 4.6
«3anyck aHanusa npobbli»).

3anyckawT KOMaHAy « M MonyyeHne BonbTamneporpamm npoobiy.
CHumaTt no 3 — 5 sonbTamneporpaMm. [poBogAT ux pasmeTky (cM. «Pyxoso-
AICTBO Nonb3oBaTens», pasgen 4.3 «Pa3meTKka BonbTaMnepHbIX 3aBUCUMOCTENRY ),
yaaneHue «Bsbinapatowmx» Kpusbix (CM. paspen 4.4 «ObpaboTtka BonsTamnep-

HbIX KPUBbIX» ).
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B okHe «PeaynbTaTbl U3MEpEeHns curH{anosx» E] otobpaxalTcs pe-
3ynbTathl pasMeTkn ANs BCEX TUNOB BONbTaMneporpamm.

Hanpumep:

I’Esgﬂhmm uzm ;mhm rmmi,.,. 5: 'Féii)fﬁu‘rm’m H'm‘::pmmn t;mna £ _ .
Fluenkal | ﬂmziﬂwmaa} Avedxa 1 ﬂmaziﬂmai ﬂmaﬂﬂmaz ﬂmwi o

e AR o et M pape T mmmmﬁhmwm LA e M A g

| fosaexal .. HEW1

Poayaniarut HIMEPE UMd EuIHa, . EX]

Pacvyem mMaccoeol KOHUeHmMpayuu MbIWbLAKA 8 KOHMPOJILHOU Npo-

Ge. 3anonHsior Ta6nmu,y «Konuqec'rBo» i_ Hanpumep:

i{mnqecmﬂ

e L ,_._..__ Vo L oma TR N T T R P T R T T I N U N I T T e L . e =k m
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Tpaverare anaseex |

Ana nepexopa 8 Tabnuuy «KoHueHTpauusa» B rNaBHOM OKHEe Ha NaHenu

yNpaBNeHUst HAXXMMaKOT KHOMKY _Lel OKHO NPOCMOTpa pe3ynbTaThbl aHarnu3ia.
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(CM. «PykoBoacTBO nonb3oBatens», paspen 4.9 «BbuucneHne KoHLeHTpa-
LHAN»

Hanpumep, nonyyaior

F’mgnmmm aHAMIG
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Ecnu pacxoxgeHve mexay nonyyYeHHbIMU U BBEAESHHLIMWU KOHUEHTpa-
Lusmy He npeBbilwaeT 30%, 30n0To-rpauUTOBbLIN INEKTPO4 CHUTAT NPUroa-
HbiM K paboTe. focne aToro MOXXHO NPUCTYNaTh K U3MepeHuto Npob B Takon xe
nocneaoBaTtenbHOCTH. JNeKTpoabl rotoBbt K pabore. B npotusHOM cnyuae
NOAroTOBKY ¥ NPOBEPKY 30NOTO-rpahUTOBLIX ANEKTPOAOoB cfneayer NOBTOpuUTb
eLje pas.

AHanu3 npobbl Ha MbIWBSIKa

OQHOBPEMEHHO PEKOMEHAYETCA NPOBOAUTL aHanu3 ABYX napannenbHbIX
M OAHOW pe3epBHOU NPoOLI B TPeX cTakaHunKax.

CtakanHyuk ¢ npoboit aHanuanmpyemoro o0bveKra, NoAroToBneHHbIN ANS
n3mepeHusi no pasgeny «flogroroeka npoObl» METOAMKA KONNYECTBEHHOIo XU-
MUYECKOro aHanusa, nomMellarT B 3NeKTPOXUMUYECKYHD AYenky, onyckawoT
ANEKTPOAbI.

3anyckaloT KoMaHay « Iy [TonyyeHue BonbTaMneporpamm mnpoobLI»
(cm. PykoBoacTBO nonb3osarens pasgen 4.6 «3anyck aHanu3a npoObi»). CHu-
MaioT no 3 — 5 sBonbTamneporpamMm, NPOBOAST UX pasMeTKy (CM. «PykosogcTBO
nons3oBatena», pasgen 4.3 «Pa3meTka BonbTamMnepHbiX 3aBUCKMMOCTEN»), yaa-
feHue «BbiNnanallux» KpusbiX» (CM. « PyKOBOACTBO nonb3oBaTtens», pasgen 4.4

«ObpaboTka BONbTaMNEepPHbIX KPUBbIX»).

B crakaH4ymkn ¢ npoboir ¢ NOMOLWbIO NUNETKKU UNKU fo3aTopa BHOCAT A0-
basky AC Mbilubsaka B Taknx obbvemax, 4Tobb! BbiCOTbl NUKOB HA BONbTamMmnepo-
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rpaMMe yBesuuunch NPUMepHo B 2 pasa (Hanpumep, 0,02 cM® aTTecToBaHHO-
ro pacTBopa Mbilibsika KoHLeHTpauum 10,0 mr/am®).

3JanyckaT KoMaHay « A [lonyyeHue BosibTaMmneporpamm npodkl C
po6askoun». CHuMaloT No 3 — 5 BonbTammneporpaMm. MposBogsT ux 0bpaboTky
Tak e, Kak n npu n3mepeHun npobbl.

B okHe «[1pocMOTP pe3ynbTaroB usMepeHus curHanax» = CMOTPAT pe-
3yNbTaThbl pasmeTky AJisi BCeX TUNOB BOfibTaMneporpaMm BO BCex 3-X siHenkax
(nocne Bropoin fobaskn).

Byryucnernue MaccoebiX KoHUeHmpauuu ornpeoensemMbiX 3/1eMeH-

moe. B Tabnuue «KonuuecTtBo» . _. ANs KaXO0W aKTUBHOW SYElKK yKasbl-
BAIOT: Maccy Hapecku, obbemM Aobaskn 1 eé KoHueHTpauuio, obbem annkeoThl
“ MUHEepanuaara cTaBAT 04WHaKOBbIe Yucna.

L
HaxxumaloT KHOMKy _id OKHO npocMoOTpa pe3ynbTaToB aHarnusa B
rMaBHOM OKHE Ha naHenu ynpasrieHuns.

CoszdaHue OokymeHma. [Ons CcoxpaHeHWss AOKYMeHTa Ha naHenu

ynpaeneHusa HaAXUMaKT KHONKy 2. Unv B rMasBHOM MeHK BblIBUpaloT MyHKT
NOKYMEHT/COXpaHuTb B apxmBe. (CM. «PyKOBOACTBO nonb3oBarensi», pasnen 5
«paboTa ¢ LOKYMEHTOMY).

Ona nedatn BONbTaMNEPHbIX KPUBLIX Ha TPUHTEPE HAXKUMAKT KHOMNKY

& Win B FNaBHOM MeHI0 BblONpaT nyHKT [JokymeHT / MNevarb rpacgpukos
(CMm. «PyKkoBOACTBO nonb3oBatenay», pasaen 6 «lflevarby»).

[aHHble pe3ynbTaTa aHanusa MoryT ObITb pacnevaraHsi 8 Buge npoTo-
kona B popmate Microsoft ® Word no cyulecreyoliemy wabnony otyera (Cm.
«PykoBOACTBO rnofnb3oBatena», pasfen 7.2). Tak e BO3MOXHO CoO3faHne
LwabnoHa no Tpedyemomy Tuny othopmneHus oryeta (Cm. « PykoBoACTBO Mnorb-
3oBarensi», pasgen 7.1).
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E“ lﬂ 27 max /s

|

__ gfumm

PucyHok 6. BonbmamrnepoepamMmbl USMEPeHUs1 Maccosol KOHUeHmpayuu
MbilubsKa 8 ¢hoHe, 8 npobe u 8 npobe ¢ dobaskol AC MbIlUbSAKA
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HHOOPMALMNOHHBIE JAHHbLIE

PASPABOTUYUKU:

MuvyyaunHa B.M. — c.H.C. Hay4HO—-uccCnegoBaTenbckon naboparopun
MUKponpumecerr TOMCKOro NONMUTEXHUYECKOrO YHU-
BepcuteTta, coTpyaHnk OO0 «BHI® « FOMX»;

3emaH J1.[1. — C.H.C. Hay4yHO—UCCNeaoBaTenbCkon nabopaTopun MUKpPO-

npumMecein TOMCKOro NONMUTEXHUYECKOro YHUBepCcu-
TeTa, coTpyaAHUK OO0 «BHIP «OMX»;

Cnenyernko I.b. — CH.c, KX.H., 3aB.nad. HayyHO—UCCNEeaoBaTENbCKON
nadboparopun Mukporipumecen TOMCKOro Nonutex-

HUYECKOro yHUBEpCUTETA, ANPEKTOP
000 «BHMN® «OMX»:

lMuxkyna H.IT. — K.xX.H., poueHT kah.CAX TI1Y, akcnepT No akkpeanTaummu
aHanuTuyecknx nabopartopumn (LLeHTPOB).

UlykunHa T.A. — H.C. HayuyHO—uCCnenoBartenLckon nadoparopmm MUKPO-

npumecen TOMCKOro NONUTEXHUYECKOro YHUBEPCHK-
TeTa, coTpyaHuk OO0 «BHIM® «OMX».

OO0 «BHeOpeH4eckasi Hay4YHO-IPoU3800CMEEeHHas
upma «FOMX»

(382-2) 563-860, 563-572,
microlab@tpu.ru, www.microlab.tpu.ru
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08-47/163, FOCT P 521
®P.1.31.2004.01219

L Bona NDUDOLHAS 08-47/174, ©P.1.31.2005.01632

- | BOoAa NPupoAHas, 08-47/162, ®P.1.31.2005.01450 |

| AThER, 'As | 08-471176, ®P.1.31.2005.01553

| oYMUWEeHHan CTOYHanA — ]
Ni_ | 08471187 ©P.1.31.2005.01811
B 08-48/189 ®P.1.31.2005.01919

' AHUNUH 08-47/147, ®P.1.31.2004.01077_

| Se 08-47/082, TOCT 52315, |
$P.1.31.2001.00235

08-47/161, ®P.1.31.2004.01323 |
Hutpars! 08-47/178, ®P.1.31.2005.01634

E',;’ Cu, Cd, | 08.47/152, ®P.1.31.2004.01216

- O | Boanyx pabouei 30Hbl WY Zn, Cd
@ | atMocdp. Bo3gyx Hac. MecT | Pb, Cu, Ni

__________ Zn, Cd 08-47/136, FOCT P 51301,
2 1 TNpoARYyKTbI nuueBble U | Pb, Cu PP.1.31.2005.01637

.| npoaoBONLCTBEHHOE As 08-47/175, TOCT P 51962,
7| cbipbe ®P.1.31.2005.01552

£« I 'Se | 08-47/132, ®P.1.31.2003.00935

- | HanuTkwu Gesankor., Bogb!
E I nMTbeBble U MUHepanbHble, | Non Blg-:?ll 1356:&2?'1 31.2001.00214,

_ £ 1 xne6, conk nosapenHan |

| Boabl nuTheBble, MUHE-
| PanbHbie npupoaHbie CTo- |, -
.| nosbie, NnevebHoO-CTONOBLIE

‘& | NoyBbLI

08-47/143, ©P.1.31.2004.01073

HanuTtku ankoronsHele | Hg 238;3417?163&)55031 4';351 823,

45| v BesankorontHble Fe, As 08-47/078, ®P.1.31.2001.00236 __|
Co 08-47/155, DP.1.31.2004.01113
Ni 08-47/156, ®P.1.31.2004.01114
Co 08-47/157, ®P.1.31.2004.01115
Monoko u NeBomuy 08-47/086, ®P.1.31.2001.00238
MOTNOMHbIE NPORYKTL) 08-47/160, ®P.1.31.2004.01118
Mog 08-47/149, ©P.1.31.2004.01110
~ "1 Coku, Hanutku oBowHbie u | Sn, Pb 08-47/154, ®P.1.31.2004.01218
| bpyKTOBbLIE, AETCKOTO NUT. | Byramun C_| 08-47/113, $P.1.31.2001.00251
[poAyKThbl AeTCKoro Aura- Bur. By 08-47/164, ©P.1.31.2005.0155 1_J

pe——

= | HanuTku ankoronbHbie

-
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OBown, PpyKTbi 1 NpoayK-
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Mponykrel koHcepsup. | Sn,Pb___ | 08-47/169, OP.1.31.2005.01454

Puiba U pLIGONpoayKrbl Hg 08-47/167, ®P.1.31.2005.01452

Msaco u MsiconpoayKTh! 08-47/196, PP.1.31.2006.02272

Anuo. Msico 1 NpoAyKTbi UX 08-47/106, PP.1.31.2001.00250,
I nepepabotkn J lesoMul Usm.1, 2004

Xunpossbie NpoAyKTh) 08-47/077,

| (Macna pacrur. maprapun, | Fe, As ®P.1.31.2001.00237 Usm.1. 2004
ManoHes, Macna XMBOTH.,

CMBOY. Maco, XUPbI Ni 08-47/188, $P.1.31.2005.01918

Myka, kpyna, xned, xnebo-
| 6yNn. 1 MYKOM.-KpYNsiHbIE Hg 08-47/138, ®P.1.31.2004.01320

. | Buonoruueckue o6uekTl | ZM, Cd, Pb,
. | Buonorueckie OOLEKTL | ¢, Ae Se, | 08-47/197, OP.1.31.2006.02273
x (BO”OC bl) Mﬂﬂ, Fe

W

— ]
i | buonoruyeckue ooLeKTh Cd, Pb,Cu | 08-47/073, ®P.1.39.2001.00216
1 (xposb, Mova) Hg 08-47/074, ®P.1.39.2001.00217 _

g

Tt

| PoBE, FRIBOPOTHE FP Se | 0847194, ©P.1.31.2006.02270
_ | 4, OP 2270

YpaH 08-47/105, OP.1.39.2001.00215 |

v T

8 | (Moua) oL | 08-47/148, ©P.1.31.2004.01109

LT TR

Se 08-47/137, ®P.1.31.2003.00936

aS—

KomMbuxopma u npoa. nep. As 08-47/150, PP.1.31.2004.01111
Kopma, BUTaMunrble noa- Bur. B, 08-47/088, ©P.1.31.2001.00247
: KOPMKU, NPpEMUKCDI But. B, 08-47/089, ®P.1.31.2001.00248

NleTcKue UrpyLIKr ‘S:g o Hb= 08-47/145, DP.1.31.2004.01075

flocyna n nocyno- As, Zn, Cu 08-47/146, ®F.1.31.2004.010786,
XO3RUCTBEHHbIE TOBap.I Cd, Pb Nam. 1, 2004

Bur.C, B+

Bur. B; E 08-47/141, ©P.1.31.2004.01071
.| Buonoruyecku aKTMBHbIE | KsepueTUH
| po6asku (BAL) *

e R Ko PMA
. j-' I "Ir"

P ™ et e gy

(Z:n, gcel,i?é 08-47/142, ®P.1.31.2004.01072
F:,’ﬁoh * | 0847177 ]

OP..... — HOMep arrecToBaHHON METOAMKU NO I OCYAaPCTBEHHOMY peecTpy Me-
TOAUK BLINONHEHUA M3MePeHUA OONYUEHHLIX K NpuMeHeHuio B cde-
pax pacnpoCTpPaHEeHUA MeTPONOrMYecKoOro KOHTpPoOns U Hap30pa

Ml o i
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oanucawo x neyatu 20 02 08 bymara odhceTHas.
[MeuaTtb RISO dopmar 60x84/16 Tupax 50 3k3. 3akaa N2 94-0208
LienTp pusorpaguu v konuposaxwus. Y/IN Tucnernko O.B.
Cs-B0 N214 263 ot 21.01 2002 r, np. flenunHa, 41, og. Ne 7a



