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TOCYIAPCTBEHHBIA CTAHIAPT POCCHUHUCKOMN ®PEITEPAIIUMU

IMPOAYKTHI ITMINEBBIE U ITPOAOBOJBCTBEHHOE CBIPBE

HHBepCHOHHO-BO/IbTAMIEDOMETPHIECKHE METOBI ONpeIeIeH!s CONEPKAHNA TOKCHYHBIX DJEMEHTOB
(KagMus, CBHHIA, MeH W MAHKA)

Food-stuffs and food raw materials.
Anodic stripping voltammetric methods of toxic traces elements determination
(cadmium, lead, copper and zinc)

Jara BBenenna 2000—07—01

1 Ob6aactp npuMeHeHUs

Hacrosimit cTaHIapT pacIIpoCTPaHAETCS Ha TIPOAYKTH ITUIIEBBIE U IIPOIOBOJILCTBEHHOE CHIPEE U
YCTAHABJIMBAET MHBEPCUOHHO-BOJBTAMIIEPOMETPUIECKIE METOILI OMHOBPEMEHHOTO OIIpedeieHUs B HIX
comepKaHUs TOKCUIHBIX 3JIEMEHTOB (KaaMUs, CBUHIIA, MEIM U ITMHKA).

2 HopmaTHBHBIE CCBUIKH

B HacTosIIEM CTAaHmAPTE MCIIOIB30BAHBI CCHUIKM HA CIECAYIONINE CTAHIAPTEHI;

T'OCT 12.1.004—91 Cucrema cranmaptoB 6e3onacHocTu Tpyna. IToxapHas 6e3omacHocTb. OO6IIME
TpeOOBaHUS

TOCT 12.1.019—79 Cucrema cTaHZapTOB O€30IIaCHOCTH TpyHa. DieKTpobe3omacHocTs. O6imue
TpeOOBaHMA 1 HOMEHKJIaTypa BUIOB 3alllUThLI

TOCT 12.4.009—83 Cucrema craHmapToB Oe3omacHOCTH Tpyma. [ToxapHas TeXHMKa JUIS 3allUTHI
00bexToB. OCHOBHBIE BUAKL. PazMeleHue u o0CIyXMBaHUe

TOCT 1770—74 Tlocyma mepHas 1abopaTopHasi CTeKIAHHAS. IIWIMHIPEI, MEH3YPKH, KOJIOHI, 1IpO-
6upxu. O6IIMe TEXHUIECKNE YCIOBUS

TOCT 2405—88 MaHoMeTphI, BAKyYMMETPHI, MAHOBAKYYMMETPBI, HAIIOPOMEPEL, TIATOMEPHI U TATO-
HarropoMepsl. O6IIME TEXHUYECKUE YCIOBUSI

TOCT 3118—77 Peaxrusnl. Kucimora consgHass. TeXHUYECKUE yCIIOBHS

TOCT 4165—78 Peaxrupsl. Mens (II) cepHokucnas 5-ogHast. TexHudecKue ycaoBus

T'OCT 4174—77 Peaktusbl. [IUHK cepHOKUCIBII 7-BOMHBIN. TeXHMUECKHE YCIOBUS

T'OCT 4204—77 Peaxtusbl. Kucimora cepHad. TexHmdeckue ycioBUs

T'OCT 4212—76 PeaxruBbl. MeTOMBI IPUTOTOBIEHUS PACTBOPOB I KOJOPHUMETPUYECKOTO U Hede-
JIOMETPUYECKOTO aHAIM3a

T'OCT 4236—77 Peaxrussl. Cunelr (II) asoTHokuC/bIM. TeXHUYECKNE YCIOBUS

T'OCT 4328—77 Peaxtusbl. Hatpus ruapookucs. TeXHUYECKHE YCIOBUS

TOCT 4456—75 PeaxrtuBnl. Kagvini cepHOKUCIBIN. TEXHNYECKUE YCIOBUS

TOCT 4461—77 PeaxtuBbl. Kucnora azorHas. TexHUYECKME YCIOBUS

TI'OCT 4520—78 Peaxtussi. Pryts (II) a3otHOKMCHasA 1-BogHass. TexHudeckue yCiaoBUs

T'OCT 4658—73 Pryrs. Texuuueckue ycaoBHs

T'OCT 5667—65 Xieb u xi1e600younbie u3aeausa. IIpaBuia IpUEMKH, METOABI 0TOOpa 06Pa3LoB,
METOIBI OTpeleIeHUSI OPTaHOJIEIITHIECKMX TI0Ka3aTeNeil 1 MACChl M3EITHiA

I'OCT 5848—73 Kwucnora mypaBsuHasl. TeXHUYECKHE YCIOBUSI

T'OCT 6709—72 Boma mucTwumpoBaHHas. TeXHUYeCKUE YCIIOBUS

T'OCT 7269—79 Msco. Metomsl 0oT60pa 06pasloB U OPraHOJIEITAYECKUE METOMB ONpeae/ieHIs
CBEXECTU

T'OCT 7631—2008 PriGa, HepHIOHBIE OOBEKTHL M IIPOAYKTHL M3 HUX. METOIBI OIIPEAE/IEHUS OPTaHo-
JIENITUIECKUX W (PU3MYIECKUX TTOKa3areIei

HUznanme odummanbHoe
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TOCT 9293—74 (MCO 2435—73) A3oT ra3000pa3HBII U Xunkuii. TexHmdeckue yCIoBUS

TOCT 9736—91 TIpubGopbl 3JIEKTPUUYECKUE IIPSIMOTO IIPEOOPAZOBAHMS IJIST U3MEPEHMSA HEDIEKTPH -
yecKuX BemuurH. OOIIMe TeXHIMIeCKe TpeOOBaHMS 1 METOMBI MCIIBITAHUI

TOCT 9792—73* KombacHble U3HeIUS U TPOAYKTHI M3 CBUHUHBI, OapaHUHDBI, TOBSIIWHBI U MsCa
IPYTUX BUAOB YOOWHBIX XMBOTHBIX U ITUL. [IpaBuia nmpueMKu 1 MeToabl oTéopa 1mpod

TOCT 10054—82 IlIxypka numcdoBaHHasd. TeXHUIeCKHUE YCIOBUSA

TOCT 10929—76 Peaxrtusel. Bomopoma mepoxkcua. TexHmuecKue yCIoBUsS

TOCT 11125—84 Kuciora a3oTHasg oco60il YucToThl. TeXHUUECKNE YCIIOBUS

TOCT 12026—76 Bymara ¢bmisTpoBaibHas 1adoparopHas. TeXHUUECKHE YCIOBUS

TOCT 13586.3—83** 3epno. IIpaBria IpUeMKHA 1 METOILI OTOOPa IPod

TOCT 13861—89 (MCO 2503—83) PemyKTOpHI WIA ra3oIuia3MeHHO# 00paboTku. OOILIMe TeXHIYeC-
K€ YCIOBUS

TOCT 14261—77 Kucnora cojstHast 0co60i 9ucToThl. TeXHIUeCKue YCIOBHS

TOCT 14262—78 Kucinora cepHast oco60i YMCTOTHL. TeXHUYECKUE YCIOBUS

TOCT 14919—83 BeKTpOILTUTHI, MEKTPOILTUTKY Y XKapOUHBIE 2JIeKTpoIKadbl ORITOBEE. O01IMe
TEXHUYECKUE YCITOBUS

TOCT 15150—69 Maiuusel, IpUOOPEI U APYIHe TeXHUYECKIE n3neaus. VICIIONHEHNS I pa3ind-
HBIX KJIMMAaTUYeCKUX paioHoB. Karteropuu, ycloBHs 3KCIDIyaTallMM, XpaHEHWS W TPAHCIIOPTUPOBAHMS B
YaCTH BO3HEMCTBUSA KIMMATUUYECKUX (DAKTOPOB BHEIIHEN CPeIbI

TOCT 17435—72 Jluneitku uepTexxHbie. TeXHIUECKNE YCIOBUS

TOCT 17792—72 DBnexTpon cpaBHEHUA XJIOpCcepeOPSHBIN HACHIIIIEHHEIN 00pa3IoBhIil 2-T0 pa3psiaa

TOCT 18300—87 CrupT 3TWIOBHI peKTU(UKOBAHHEIN TeXHUUecKMil. TeXHIdecKe yCIoBUS

TOCT 19908—90 Twurmu, gamrku, cTaKaHBI, KOJIOBI, BOPOHKY, IIPOOUPKN ¥ HAKOHEYHUKY U3 IIPO-
3pavyHOro KBapLeBOro crekia. OO0Ire TEXHUIeCKUE YCIOBUS

TOCT 20490—75 PeaxrtuBsl. Kanuit MapraHIIOBOKUCIBIN. TEXHUYECKUE YCIOBUS

TOCT 21400—75 Crexio xuMuKo-1aboparopaoe. TexHuueckue TpeGoBaHusa. MeTOIB MCTIBITAHMIT

TOCT 24104—88*** Becrl 1a00paTOpHEBIE ODIIEr0 HA3HAYEHUS M 0OpasLioBbe. OOIME TEXHIIEC-
KHUe YCIOBMS

TOCT 25336—82 Ilocyma um obopymoBaHue J1abOPATOPHBIE CTEKISIHHBLIE. THIIBI, OCHOBHBIE IIapa-
METPHI ¥ pasMephl

TOCT 26809—86 Monoko 1 MOMOYHBIE MPOAYKTHL. [IpaBWia IPUEMKU, METOOBI 0T6OPA U TIOATO-
TOBKHU IIpO0 K aHAIM3Y

TOCT 26929—94 Cripne 1 IPOAYKTH IUIIeBLIE. IToaroroBka mpo6. MuHepanusaims st OIpese-
JICHUS COAEPXKaHUS TOKCUUHBIX 2JIEMEHTOB

I'OCT 27668—88 Myxka u orpy6u. Ilpuemka 1 Meronasl oT60pa 1po6

T'OCT 29225—91 (UCO 1775—75) Ilocyma u obopymoBauue dapdopossie maboparopubie. Oo6Ime
TpeGOBAaHUA U METOIBI MCITHITAHII

T'OCT 29227—91 (MCO 835-1-81) ITocyma mabopaTopHad cTekiasiHHasA. [IneTky rpagyupoBaHHbIE.
Yactp 1. O61ive TpeGoBaHUS

I'OCT 30004.2—93 Maitone3ssl. [IpaBiia IPUEMKH M METOIBI MCITHITAHWIA

T'OCT P 8.563—96 TocymapcTBeHHas cucTeMa 0OECIIeYeHMS EMMHCTBA U3MepeHid. MeToIKM BbI-
TTOTHEHUST U3MEPEeHUIA

T'OCT P 51944—2002 Msico ntuLibl. MeTONBI OIpeAeIeHIsT OPTAHOIEIITHIECKIX ITOKA3ATENEH, TEM-
IepaTypel X1 MacChl

T'OCT P 52062—2003 Macina pacturesbHbe. IIpaBmia IIPUEMKHA X METOABL 0TOOpPA TIpO6.

T'OCT P 52179—2003 MaprapuHsl, XUpPBI IS KYJIMHAPUK, KOHIUTEPCKOM, XIIe60IIEKAPHON 1 MO-
JIOYHOH TIPOMBILUIEHHOCTU. [TpaBmiia mpueMKy 1 MEeTOIBI KOHTPOJISA

T'OCT P 52377—2005 Wsmenus makapoHHbie. [IpaBiia IpMeMKI M METONBI OIIPEAEIEHNS KAYeCTBA.

* Ha teppuropuu Poccuiickoit @eneparuu qomonmuaurensuo aeicteyer TOCT P 51447—99.

** Ha tepputopun Poccuiickoit @enepamu gomomaurensuo aeitcryer TOCT P 50436—92.

*% C 1 wona 2002 r. geitctyer TOCT 24104—2001 (Ha teppuropun Poccuiickoit Demeparn geidcTByer
T'OCT P 53228—2008).
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3 OnpeaeneHnsi, 0003HAYEHASA U COKPALICHHS

3.1 B HacrosmieM cTaHmapTe IIPUMEHSIOT CICOVIOIIMEe TEPMUHBI € COOTBETCTBYIOIINMU
OIIpPENETIEHUSIMU

arrecroBanHas cMech (AC): CpencTBo U3MepeHMSI B BUIE CMECH BEILIECTB, He ITPeIHA3HAYEHHOE UL
CEePUITHOTO IIPOU3BOICTBA, METPOIOTUIECKIE XapaKTEPUCTUKI KOTOPOTO YCTAHOBIEHBI METOIOM aTTecTa-
MU 110 npouexype mpurorosieHus [1]. AC roTodaT Ha MeCTe IPUMEHEHNS B COOTBETCTBUY ¢ METOIUKOI,
PETIIAMEHTUPOBAHHOU B YTBEPXKIAECHHON TOKYMEHTAIIM;

OCHOBHOIi pacTBOop: PacTBOp MOHOB KOMIIOHEHTa, IIpuroToBieHHbi U3 I'CO min peakTBa, HEOOX0-
JMUMBIH TS IIPUTOTOBJIEHUS aTTECTOBAHHOM CMECH,

BOJIbTaMIeporpaMMa: KpuBast 3aBUCKMOCTU TOKA aHOJTHOTO PACTBOPEHUS 3JIEMEHTOB OT ITOTEHITUA-
JIa 3JIeKTpoaa.

3.2 B HacrosIeM CTaHEAPTE IPUMEHSIOT CIETYIOIINe COKPAIEHUS:

M B-nHBepCHOHHO-BOJIBTAMITEPOMETPUYECKIIE WM NHBEPCHOHHAS BOJIBTAMIIEPOMETPHS,

AC — aTTecTOBaHHAsI CMECD;

BA — BonpTammepHas;

Y® — yneTpadroneToBoe;

OP — OCHOBHOI1 pacTBOP BEILIECTBA;

T'CO — rocymapcTBeHHBIN CTaHIAPTHLIN 0O6paselr.

4 CymHoOCTb METOIA HHBEPCHOHHOMH BOJbTAMIEPOMETPHH

KonnyecTBeHHBIN XMMUYECKUI aHAIN3 IIPOO MUIIEBHIX ITPOAYKTOB M IIPOXOBOILCTBEHHOTO CHIPhS HA
comepXaHMe TOKCUYIHBIX 3JIEMEHTOB (KagMUS, CBUHLIA, MEIM 1 IMHKA) OCHOBAH HA MHBEPCHOHHO-BOJIBT-
aMITEPOMETPUUECKOM METOHe OIpEAeSeHUS MACCOBBIX KOHIEHTPALMA 2JIEMEHTOB B  PacTBOPE
MIOJTOTOBJIEHHOW IIPOOEHI.

O0mas cxema ananusa npo6 merogom VB npencrasiena na pucynke 1.

MogroToBka Mposepka
npubopa,
3neKTpogos, MoparoToeka npo6 3NeKTPOXUMUYEC-

pacTBOpPOB M T.4. KOW siYenku

VB - usmepenus npu
aHanu3se npobbl

!

CbemMka BeeneHue Cuemka Pacuer
BA-kpusow > nobasku - BA-kpuBoW + > KOHLIHTPALM
npooGbl AC anemeHTa pobasku
Pucynok 1

Croco6nr (1, II, IIT) moarotoBku mpo6 XK MB-u3sMepeHUSIM IPUBENEHBLI B pasimeiie 9 HacTOSAIErO
craHgapra. OOBEKTE aHAIM3a YCIIOBHO Pa3leieHbl HA TPYIIIEL: 1 —  «TBepabie» IPOAYKTHL;, 2 — MOJOKO
Y MOJIOYHBIE IIPOIYKTHI, 3 — aJKOTOJIbHEIE M Ge3aIKOTOIbHEIE HATTUTKIL.

Meton MB-uamepeHnii 0CHOBaH Ha CIIOCOOHOCTH 3JIEMEHTOB 3JIEKTPOXMMUUYECKU OCAXIATHCS Ha
MHIVKATOPHOM 3JIEKTPOJle U3 aHATM3UPYEMOTO PAcTBOPA IIPU 3aIaBaeMOM ITOTEHIIMAIIE IPEAETIbHOrO Tud-
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(y3MOHHOTO TOKA, a 3aTeM PACTBOPATHCS B IIPOLIECCE AHOMHOM TIONSIPU3AIN TIPU OIIPENeIEHHOM IIOTEH-
yajie, XapakTepHOM I KaXIoro sjeMeHTa. [Iporiece a1eKTpoocaXaeHus 3JIEMEHTOB Ha MHIAMKATOPHOM
3IIEKTPOIE IIPOXOMUT IIPH 3aJaHHOM ITOTEHIIMAJIE SJIEKTPOJIN3a B TEICHHAE 3aJaHHOTO BPEMEHH 3JIEKTPOIH-
3a. OJIEKTPOPACTBOPEHUE 3JIEMEHTOB C IIOBEPXHOCTH JJIEKTPOJA IIPOBOMIST B PEXUME MEHSIOIIETOCS
TTOTeHIMAIA (JIMHEeITHOM WIM APYTOM) TIPU 3aJaHHOW YyBCTBUTEIHHOCTH TIPHOOpA.

Peructprpyemas BosbTamIileporpamMMa COHEPKUT aHATUTUIECKUE CUTHAIB (MAaKCUMAJIbHBIE aHOM-
HBIC TOK_I/I) OIIPCOCTIACMBIX SJICMCHTOB. AHAIUTUYECKN CUTHAJI SJIEMEHTA IIPAMO IIPOIIOPIMOHAIIBHO 3aBU-
CUT OT KOHIIEHTPAIIUK OIIPEeNeIIeMOro 3IeMeHTa. MaccoBble KOHIIEHTPALIMY 3JIEMEHTOB B UCIIBITYEMOM
pacTBOpe IIPOOBI OIPEHeNIIOT 110 MeToay 1o0aBoK AC OlpeneIeMbIX JIEMEHTOB.

Jlama3oHsl ONpeaeaseMbIX MaCCOBBIX KOHIIEHTPAITWI 3JIeMEHTOB M BEJTMIMHEI HABECOK WIN 00be-
MOB JII1 Pa3IMYHEIX IIPO6 IIUIIEBLIX IIPOAYKTOB 1 IIPOIOBOJILCTBEHHOIO CHIPhSI IIPUBEACHBI B TabauLe 1.
Ecmu comepxkanye 31€MEHTOB B IIpo6Ge BBEIXOMUT 34 BEPXHHE TPAHUIIBI TUATIA30HOB OIIPEAEISAEMBIX KOH-
LIEHTpaIui, JoImycKaeTcs pasbapieHue (o 5 pa3) MoATOTOBICHHOM K M B-m3MepeHmIo IIpo6sl WIN B3SITHE
MEHBIIIEN aTMKBOTHL W1 MB-u3MepeHust ITOATOTOBIEHHON TTPOOHI.

Tadnuna 1 — Jluama3oHbl OIpe/esieMbIX KOHIIEHTPAITI 3JIeMEHTOB U BEJIMUUHBI HaBecOK (06BHEMOB) IIPo6 I
Pa3MIIHBIX BUAOB IMINEBBIX IMPOIYKTOB U IPOTOBOIBCTBCHHOTO CHIPHS

s JnamasoH omnpeuensieMbIX MaCCOBBIX
§ Hasecka, T, 2”“ o6bem, KOHIICHTPAITUI 3JIEMEHTA, MI/KT WIH
Lg CM NII‘/I[M3
£
g OOBeKT aHanu3a g
E Criocod g Crocod
= @
I I III I I 111
1 ILnoap!, OBOIIM U ITPOAYKTHI X Iiepe- | 1—2 5 5 Cd 0,05—50 | 0,01—5,0 |0,002—5,0
pabotku
Msico, peIba, SHTIA W TIPOAYKTHL MX | 1—2 5 4—5 Pb 0,04—10 | 0,02—5,0 | 0,02—50
nepepaboTKI
Myka, KpyIia, 3¢pHO U TIPOAYKTH X | 2—4 5 2 Cu 0,05—30 | 0,2—100 | 0,6—200
nepepaboTKI
Xne6, x1e6o0ynouHbIe 1 KOHAUTEp- | 2—4 5 5 Zn 1,0—100 | 2,5—250 | 1,0—400
CKU€ U3ICHUST
Yaii, kode, Kakao 2—4 5 5
2 MomoKo 1 MOJIOYHBIC IIPOXYKTHI 1-2 5 4 Cd | 0,005—1,5 | 0,01—5,0 |0,002—5,0
Pb 0,02—2,0 | 0,02—5,0 | 0,02—50
Cu 0,1—15 0,2—100 | 0,6—200
Zn 0,2—50 2,5—250 | 1,0—400
3 AnKoronpHele ¥ 0Oe3aikorojbHele | 0,5—2 | 25 5 Cd |0,001—0,02] 0,002—1,0 |0,002—5,0
HAIATKA Pb | 0,004—0,2 |0,004—1,0 | 0,02—50
Cu | 0,002—2,0 | 0,04—20 | 0,6—200
Zn 0,01—20 0,5—50 1,0—400

5 XapakTrepucTHKA NOrpemMHOCTH PE3yJbTATOB H3MEpeHHi

TIpenenbl OTHOCUTENFHOM TTOTPEIIHOCTH PE3YIBTATOB ONPENETIEHUS COAEPXKAHUSA TOKCUIHBIX dJIe-
MeHTOB (KaMUsI, CBUHIIA, MEIHM U [IMHKA) B MPoOax MUIIEBBIX TPOAYKTOB U NMPOXOBOJIBCTBEHHOTO CHIPHS
merogamu VB 1ripuBeneHbr B Tabmie 2.

TIpu cobmoneHn Beex periiaMeHTUPYEMBIX YCIIOBUI U TIPOBENEHUM M3MEPEHUI B TOYHOM COOTBE-
TCTBHH C METOAMKOI aHAJM3a OTHOCHUTEIbHAsI IIOTPEHIHOCTE (M €€ COCTaB/IAIOILME) PE3YIBTATOB aHAIM3a
OIS BCEX AMAIIa30HOB OIIPENENIeMBIX KOHLIEHTpalui (ComepXKaHuil) 3IEMEHTOB IIPU JOBEPUTEIILHOI Be-
postHOcTH P = (1,95 He TpeBHITIaeT 3HaYEHMH, IIPUBEJECHHBIX B TAOIMLIE 2.
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Tabnuma 2 — 3HaueHUS XapaKTePUCTUKNU OTHOCUTEIBHON TTOTPEITHOCTU 1 €€ COCTABIISIFOIINX JUIST KaxKJIOTO
pesynbrata aHanusa (X, MT/KT WM MI/IM>) TIpM JOBEpPUTENEHOM BeposTHocT P = 0,95 JUIst rpymsl 00bEKTOB

3HayeHHUE OTHOCHUTEILHOM ITOTPEITHOCTHU U
Crroco6 €¢ COCTABIIAIONINX: )
OATOTOBKIX prnna HaumenoBaHue BHCMCHT% " TUaIria3oH 3
TOBHL 00BeKTa OIIPEACIISIEMBIX KOHIICHTpAIINt, MT/KT (MT/IM") o
+3, % 6(8],% +3., %
1 1 Kagmmii ot 0,05 1o 50 BKIIOU. 32 15 12
Csusern ot 0,04 go 10 BKIIOY. 35 17 10
Mens ot 0,05 mo 30 BKmOU. 38 18 13
Iuuk or 1,0 mo 100 Bxymrou. 33 16 10
2 Kagmmii ot 0,005 mo 1,5 BKImo4. 32 15 12
Csusernr ot 0,02 go 2,0 BKIOU. 40 20 10
Mens ot 0,1 mo 1,5 BKITIOU. 31 15 10
Iuak ot 0,2 1o 50 BKIIOY. 29 14 10
3 Kagmuii ot 0,001 mo 0,02 BKIIOU. 37 18 10
Causen ot 0,004 go 0,2 BKIIOY. 29 14 10
Mens ot 0,002 mo 2,0 BKIIOY. 30 14 12
Huuxk ot 0,01 g0 20 BKIHOY. 35 17 10
1I 1,2,3 Kanmirit ot 0,002 mo 5,0 BKIIOW. 42 20 16
Causernr ot 0,004 go 5,0 BKIIOY. 49 23 19
Menp ot 0,04 1o 100 BKIIOY. 38 17 18
Husxk ot 0,5 g0 250 BKIIHOY. 30 14 12
111 1,2,3 Kanmirit ot 0,002 mo 5,0 Bimrow. 47 22 18
Caunen ot 0,02 mo 50 BKITIOY. 43 20 18
Menp ot 0,6 1o 200 BKIIOY. 39 18 16
Huuk or 1,0 1o 400 BKIIIOY. 42 19 20
*) +§ — XapaKTEePUCTIKA OTHOCUTENBHOIM ITOTPEITHOCT, T.€. TPAHUIIBI MHTEPBANA, B KOTOPOM OTHOCHUTEILHAS
[IOTPEIIHOCTD HAXOMUTCS C 3aJaHHOM BEPOSTHOCTHIO;
c{g] — XapaKTePUCTUKA OTHOCUTEIBHON CAYYATHON COCTABIISIIOIICH OTPEIITHOCTH, T. €. CPeaHee
KBaIpaTH4YECKOE OTKIOHEHNE OTHOCUTEIBHOM CIy4ailHOM COCTABISIOIICH ITOIPEIIHOCTI,
+§, — XapaKTepUCTNKa OTHOCUTENBHON CHCTEMaTHIEeCKO COCTABMISIONIEH TOTPEITHOCTH, T. €. TPAHMUITHI
MHTEPBaJa, B KOTOPOM OTHOCHUTE/IbHAS CUCTEMATUYECKAS! COCTABISIIONIAS ITOIPEIHOCTI HAXOMUTCS C 3aJaHHOMI
BEPOSITHOCTEIO.

6 TpeOoBaHus K BbINOJHEHHIO H3MeEPEHUIH

6.1 YcanoBusg 6e300aCHOTO NIPOBegAeHUsT paborT

6.1.1 Tlpy BBITOJHEHUM AHAIM30B HEOOXOOMMO COOMIOMATH TPEOOBAHMS TEXHUKHU OE30IIaCHOCTHU
IIpK paboTe ¢ XUMUIECKUMU PeaKTUBAMMU.

6.1.2 Dexrpobe3omnacHoOCTh IIpH pabote ¢ anekrpoycraHoskamu 1o F'OCT 12.1.019.

6.1.3 Tlomemenue 1a60pATOPMH JTODKHO COOTBETCTBOBATH TPEOOBAHMAM ITOXKAPHON 6€30IIaCHOCTHI
o 'OCT 12.1.004 u umeTh cpeactsa noxapotryimenust 1o I'OCT 12.4.009.

6.2 TpeboBaHUSI K KBAaTU(PUKAILUU ONEPAaTOPOB

M3MepeHnss MOXET IIPOBOAUTD XMMUK-aHAJIUTUK, BIAAEIOIINI TEXHUKOM BOJIBTAMIIEPOMETPUIECKO-
ro aHAIM3a U U3YYUBIIMI MHCTPYKLIMIO 110 SKCIUIyaTalMy UCIIOIb3YEMON aIrapaTypsl.

6.3 YcnoBUSA BRINOJTHEHUS UBMEPEHU I

W3mepeHuns MpoBOIST B HOPMAILHBIX JIaOOPATOPHBIX YCIOBUSIX:

- TeMIlepaTypa okpyxkarourero Bosmayxa (25 + 10) °C;

- armocdepHoe mapinenue (97 + 10) xIla;

- OTHOCHUTEJIbHAS BIaXHOCTD (65 = 15) %,;

- yacTtoTa nepemeHHoro Toxka (50 + 5) I'm;

- HanpsokeHue B cetu (220 = 10) B.
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7 Cpeacrea u3Mepenmii, BCIOMOTaTeIbHOE 000pPYI0BAHHE, NMOCYIA, PEAKTHEBI
H MATEePHAJIBI

IIpu BRIMOTHEHMY U3MEPEHMI 1 IIPOBEIEHUHN KOJIMYECTBEHHOTO XMMHUIECKOTO aHAI3a IIPUMEHSIOT
CJIEMYIONINE CPENCTBA U3MEPEHUI, BCIIOMOTATEJIbHOE 000pYIOBaHHE, TIOCYLy, MaTePHaJIbl M PEAKTUBEL:

7.1 CpeacrTtBa U3MEPEHUN U BCIIOMOTaTeJIbHOEe OOOpyJLOBaHUE

7.1.1 Cepwmitasnii nomsporpad (PA-2, ITY-1) B KOMIUIEKTe ¢ ABYXKOODIMHATHBIM CaMOITMCIIEM M
1dPOBEIM BoIbTMETpoM THITa ®-203 [2];

wim aHasm3arop BosbsTamiepomerpuueckuit CTA [3] B komiuiekTe ¢ IBM-cOBMECTUMBIM KOMITBIO-
TEPOM;

WIM aHaJIM3aTop BolibTaMiiepomerpudeckuii TA-1 [4] B KoMiutekTe ¢ IBM-coBMECTUMBIM KOMITBIO-
TEPOM;

WJIM aHAJIM3aTOP MHBEPCUOHHBIN BoJIbTaMmIiepomerpudeckuit UBA [5] B KoMIulekTe ¢ perucTpupyro-
IIAM JIBYXKOODPIMHATHBIM camormciieM tuma I1JIA-1 [6] win B koMmiutiekTe ¢ KoMmibotepoM Tuira IBM PC
AT c nponeccopom 80386DX u Bbiiie.

Jonyckaercsi UCIIONB30BaTh IPyroe OOOPYIOBAaHME U IPUOOPHI, ITO3BOJSIOIINE BOCIIPOU3BOIUTH
METPOJIOTHIECKIE XapaKTEPUCTUKM, YKa3aHHEBIE B HACTOAIEM CTaHAApTE.

7.1.2 {ugelika 3J1€KTPOIUTHUECKAS, B COCTAB KOTOPOM BXOIIST:

- CMEHHBIE CTaKAHYMKM-JIEKTPOIM3EPHI M3 KBAPLIEBOIO cTeKIa BMecTMOocThio 15—20 M3 wm crakaH
CTEKIIHHBIA BMecTMMOCTBIO 50 cM3 B-1-50TC 1o TOCT 25336, KOTOPbIiA BHIIONHSET (DYHKIMH SJIEKTPOIU3EPA;

- 3JIEKTPON MHAVNKATOPHEINA: PTYTHO-IUICHOUHBI Ha CEPEOPSAHON IOMIOXKE C TOIIIMHON IUICHKH
prytr 10—20 MKM 1 paboueit moBepxHocTbio 0,03—0,2 cM3 Wiy rpadurcogepXanmii, Wi Bpallaoics
IUCKOBBIN CTEKJIOYTJIEPOMHBIN 3JIEKTPO WIIM 3JIEKTPOM, U3 YIJIECUTANIA;

- 3JIEKTPOJ CPAaBHEHMS: XJIopcepeOpsHbIi ¢ conpoTuBiieHueM He 6osee 3,0 kKOM wim xmopcepeOps-
HBI HACBHIIEHHBI 06pasuoBsii 2-ro paspsaa mo 'OCT 17792;

- 3JIEKTPOJ BCIIOMOTATEJIbHBINA: CTEPXEHb U3 crekioyriepoaa auamerpoM 0,2—0,5 cM wim TUTENH
CTEKJIOYIIIEPOAHBINA BMECTUMOCTLIO 50 cM3 [7], KOTOPDIiA BLITONHAET (hYHKLIMU SIEKTPOIU3EDA.

7.1.3 Penyxrop o 'OCT 13861 ¢ manomerpom (250 + 1) atm o T'OCT 2405 (crroco6 I) win mar-
HUTHasg Memaiaka (criocod II).

7.1.4 Becnl 1abopaToOpHbIe aHATUTHYECKHE OOILEr0 Ha3HAYEHUS ¢ HAHOOJIBILIUM IIPEAEIOM B3BEIIM-
Banua 200 r, 2-ro xiracca TouHocty 1o I'OCT 24104.

7.1.5 Hozaropsr tumna AI1-1-50, AI1-1-200, AI1-1-1000 wiu gpyrve ¢ AUCKPETHOCTHIO YCTAHOBKH
o3 1,0 wm 2,0 mxo.

7.1.6 IllnmaHru IOMUSTWICHOBBIE WM PE3MHOBBIE IS IIOBOJA MHEPTHOTO ra3a K sraeiike (crocob I).

7.1.7 Tlnurka smeKTpudecKas ¢ 3aKphiToii criupaibio mo I'OCT 14919.

7.1.8 Ixad cymwibHBI, 00eceYNBalOIMIi TOAAEPXKAHNE 3aJaHHOTO TEMIIEPATYPHOIO PEXKUMA OT
40 mo 150 °C ¢ morpeurHocThio + 5 °C.

7.1.9 MydensHas neys tuia IIM-8 win MP-64-02-15 o TOCT 9736 wiu 3/1eKTpoiiedhb COIPOTUB-
JIEHUA KaMepHast 1abopaTopHasi, 00eCIieYnBaloLLas MoAIepKaH1e 3aJaHHOTO TEMIIEPATYPHOTO PEXMMA OT
150 mo 600 °C ¢ morpemrHocThIo + 25 °C.

7.1.10 Henrpudyra nadboparopHasd mapku OIIH-8.

7.1.11 Armmapar mig OuaucTWwuIIuuu Boabl (cTeksaiHHbIi) ACH-4 o TOCT 15150 wm [8].

7.1.12 BemapurensHad yamka N3 Bmectumoctsio 100,0 cm3 mo TOCT 29225 (cmoco6 1I1).

7.1.13 IIyer TUTETbHBIE [9].

7.1.14 Jluueiika yeprexHasa mepurenbHas 1o F'OCT 17435.

7.1.15 Bymara macmTaGHO-KOOpAUHATHAS.

7.1.16 Bymara yauBepcalbHass HHIUKATOPHAS.

7.2 Ilocynma

7.2.1 TlureTky MepHBIE TabopaTOpHbIe CTEKISTHHBIE 2-T0 KJlacca TOYHOCTH BMecTMocThio 0,5; 1,0;
2,0; 5,0; 10,0 cm? o TOCT 29227.

7.2.2 Tlocyma MepHas nabopaTopHas CTEKJISHHAs C MPUTEPTBIMU IIPOOKAMU 2-TO Kilacca TOUYHOCTH
1o TOCT 1770: xon6bsl HATMBHBIE BMECTUMOCTEIO 25,0; 50,0; 100,0, 500 1 1000 cM3, HIMHAPHL BMECTH-
Moctsio 50,0, 10,0 cM3 1 mpo6upky MepHbIe BMecTMOocThio 10,05 15,0 cm3.

7.2.3 Turm wm gawu dapdoposbie 1abopaTopHbie BMecTuMOCThI0 20—30 cm3 o TOCT 29225
YUV YAITKY YOIM THTIH KBaplieBsle BMecTUMocThio 20—50 cm® o TOCT 19908.

7.2.4 Tlanoukm crexngunasie o TOCT 21400.
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7.2.5 Bxcukarop no 'OCT 25336.

7.3 PeaXTuUBH U MaTepualbl

7.3.1 TocymapcTBeHHBIE CTAHTAPTHEIE OOPA3IIBI COCTABA BOTHBIX PACTBOPOB MOHOB IIMHKA, KAAMMSI,
CBMHILIA ¥ MENX ¢ ITOTpemHocThio He 6onee 1 % orH. ipu P = 0,95. KoHIleHTpaliis 3/ieMeHTa B CTAHIAp-
THOM 00paslie JosokHa O:Th He MeHee 0,1 mr/cm?® u He 6omee 10,0 Mr/cM3.

Hanpumep, I'ocymapcTBeHHEBIE CTaHIAPTHBIE 0Opa3Ilbl COCTaBa BOAHBIX PACTBOPOB MOHOB:

- umnka I'CO 6085—91, I'CO 5237—90, I'CO 6084—91;

- kamvus I'CO 6690—93; I'CO 5222—90; I'CO 6070—91;

- cBuHIa I'CO 6077—91; T'CO 5232—90; T'CO 6078—91;

- memu I'CO 2294—89; I'CO 5227—90; I'CO 6073—91 u mp.

7.3.2 Iunk cepHOokucubit 7-Boausiil 1o TOCT 4174.

7.3.3 Kammutt cepHOKUCIIBIN §—BOILHI)[I7I o TOCT 4456.

7.3.4 Csunen asorHokucabii 1o F'OCT 4236.

7.3.5 Menp cepHokuciag S-somguas mo T'OCT 4165.

7.3.6 Kwuciora cepHast KoHnuenrpupoparHas 110 T'OCT 14262 oc. 4. wm 110 TOCT 4204 x. 4.

7.3.7 Kucmora mypassuHas 1o 'OCT 5848 x. 4. (cioco6 I).

7.3.8 Kuciora congHas (XIOpUCTO-BOAOPOAHASA) KOHLeHTpupoBanHas o TOCT 14261 oc. 4. wiu
o I'OCT 3118 x. u.

7.3.9 Kuciora asorHas KoHueHTpuposanHas 1o TOCT 11125 oc. 4. wm o TOCT 4461 x. 4.

7.3.10 Kucmora x1opHas X. 4. [10].

7.3.11 Tlepoxkcun Bomopoaa mo I'OCT 10929.

7.3.12 Hatpua rugpooxucs o 'OCT 4328 x. u.

7.3.13 Pryrp asorHokucnas 1-somHaa Hg(NO;), - H,O no TOCT 4520 x. 4. (crioco6 II).

7.3.14 Harpuii yKCYCHOKMCIBIN 3-BOAHBIN oc. 4. [11] (cioco6 II).

7.3.15 Tammit asotHOKMCIBIH 8-BomgHbli (Ga(NO;); - §H,0) [12] oc. 4., 1160 ra/umii MeTaUIMIeC-
xuit [13] (crroco6 II).

7.3.16 Boma 6uaucTrUIMpoBaHHas Win quctiwuinpoBaHHasg o N'OCT 6709, TOIOIHUTENBHO Iepe-
THAHHAS B IIPUCYTCTBUUM cepHOM KMCIOThL (0,5 ¢M3 KOHIIEHTPUPOBAHHOI CEPHOM KUCIOTHL M 3 cM>
3 %-HOTO pacTBOpa KT MapraHIoBOKUCIOro Ha 1,0 aM3 Bomer).

7.3.17 Kamu#t mapranuopokucisii mo FOCT 20490.

7.3.18 Pry1s MeTaimmmueckas mo 'OCT 4658 (croco6 I).

7.3.19 Asor razoo6pasusriii o 'OCT 9293 oc. 4. wim APyroil MHEPTHHIM ra3 MACCOBOM TOJIEH KICIIO-
poma He Gonee 0,03 % (criocob 1).

7.3.20 Kamuit ximopucTsiii oc. 4. [14].

7.3.21 Crupt stwoBsiit Beicureir ognctku o F'OCT 18300 (cmoco6 II).

7.3.22 Bymara uHmuKaTtopHasa yHuUBepcambHas pH 1—14.

7.3.23 DBymara ¢dwisrpoBanbHas 1o I'OCT 12026 wiu ¢duisTpet 06e3301eHHbIe (CHHSA JIeHTa) [15].

7.3.24 IlIxypxa numdoBanbHasg BomocToiKas 3epHUCTOCThIO 40 MkM (M 40) o TOCT 10054.

7.3.25 IIxypxa nundoBaibHas TKaHeBast 21b00poBast ¢ 3epHucTocThio 20—28 MxmM (JIM 28/20) [16].

7.3.26 Ilxypxa numdoBaabHasS TKAHEBAS aMa3Has ¢ 3epHUCTOCTBIO 2—3 MxM (JIM 3/2) [17].

Bce peakTuBEBI TOKHBL OBITH KBATUGMUKALIUK OC. 9. WX X. 4. PeakTuBsI 110 7.3.2—7.3.5 IpUMeHSIOT-
¢S TIPY OTCYTCTBUU CTAHIAPTHBIX 06Pa3IIoB.

8 IIoaroToBKa K BLIMOJIHEHHIO M3MEPEHHI

8.1 OT160p mpob

Ot60p Ipo6 MPOTOBOILCTBEHHOIO CHIPHSI M ITMIIEBBIX IIPOAYKTOB HAa aHAJIM3 IIPOBOAST B COOTBE-
terBuY ¢ TOCT wnu ApyruM KOHKPeTHBIM HOPMAaTUBHEIM TOKYMEHTOM, PETIAMEHTUPYIOIINM O0TOO0D IIpob
KOHKPETHBIX BUIOB U TUIIOB IIPOTOBOJILCTBEHHOTO CHIPhSA Y MUIIEBLIX I1poaykroB: 1o IT'OCT 26809 — or-
6op mmpo6 MoJI0Ka X MOJOUYHEIX ITpoaykToB; mo I'OCT 13586.3, TOCT 27668 — mpo6 3epHa U IIPOTYKTOB
ero nepepadorky; 1o 'OCT 5667 — npob6 xieda u xmedobymounbx m3nenuii; mo TOCT P 52377 — mpo6
MakapoHHbIX u3genaui; mo 'OCT P 52179 — npo6 maprapuHa, XuUpa M IPOAYKTOB IIepepabOoTKH; IIO
T'OCT 7269; TOCT 9792; TOCT P 51944 u ap. — npo6 Msca U MAcCHbBIX 1ponykTos; 1o 'OCT 7631 u
Ip. — Ipob pHIOH U IIpomykToB ux Iepepaborku; mo 'OCT P 52062 — 1po6 pacTUTETHHBIX Macew; II0
T'OCT 30004.2 — 1po6 MaiioHe30B U IIp.
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82 IMoxroToBKa NPpUOGOPOB U 2NEKTPOAOB K pabGoTe

ITonroroBky ¥ MpoBepKy Homnsporpada i BOIBTAMIIEPOMETPHUYECKHX aHAIM3aTOPOB, CAMOIMCLIA,
1(POBOrO BOIBTMETPA WM KOMIIBIOTEPA IIPOU3BOISAT B COOTBETCTBUM C MHCTPYKLIMEH 110 3KCIUTyaTaLluu
U 110 TEXHMIECKOMY OIMMCAHMIO COOTBETCTBYIOMIETO TIprbopa. IIpoBepKy paGoTH IpHGOPOB ITPOBOMAT CO-
JIACHO MHCTPYKLIMM K TIPpHUOODY.

IToAroToBKY 3J1€KTPOIOB IIPOBOAST COIJIACHO pasueny 8.5.

8.3 IToaroTroBKka 1a0OpPaTOPHOM MOCYIBI

8.3.1 XumudecKkyio Ja00OpaTOPHYIO CTEKIISTHHYIO IOCYIY, CMEHHbIE HAKOHEYHHKM J03aTOPOB, ITH-
TIeTKY U Op. TOTOBAT OOHKM M3 IByX CIIOCOOOB:

a) IIpoMBIBalOT pacTBOPOM COABI (HATPWM ABYYIJIIEKUCIBIN), a 3aT€M a30THOH KMCIIOTON M OMIuc-
TWUIMPOBaHHON Bogoil. KBapieBble cTakKaHIMKY JOIIOJIHUTENIBHO KUTIATAT B pazbanieHHoli (1 : 1) cepHoit
KHUCIOTE B TeueHue 5— 10 MMH ¥ IIPOKaIMBAOT B MydeIbHOIM 11eun rpu Temneparype 500—600 °C B Teue-
Hue 5—10 myuH. CMeHHBIE KBapIIEBBIE CTAKAHIMKY XPAaHAT B 9KCHKATOpE.

6) CTeKITHHYI0 XUMHUIECKYI0 TTocyny ob6esxkupuBaioT 10 %-HbIM BOTHBIM PacTBOPOM TMAPOOKUCH
HaTpUS B TeYCHME HECKOJIBKMX 9aCOB M ONIOJIACKUBAIOT OMAMCTIUIMPOBAHHOI Bomoii. IIpoMbIBalOT B pac-
TBope 1,0 MOJIL/MM3 a30THOM KUCIOTHL M OIOJACKMBAIOT GMANCTIWIIMPOBAHHOMN BOIOi. 3aTeM IocyLy 06-
pabaThEIBaIOT KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTOM M MIPOMBIBAIOT OMANCTIWUIMPOBAHHOI BOIOI.

CTeXISHHEBIN cTakaH (3JIeKTPOJIM3€EP) II0CIe IIPOBEAEHUA aHaAIN3a 00pabaThIBalOT KOHLIEHTPHPOBaH-
HOM CepHO¥ KUCIOTO! U IIPOMBIBAIOT OMIUCTUIUIMPOBAHHOM BoHoil. CTEKISTHHBIN CTaKaH (3/IeKTPOJIU3ep)
¥ 3JIEeKTPOObl (MHIWKATOPHBIN, BCIIOMOTATEIHHBIN, CPABHEHHUS) IEped MCIIONb30BAHUEM OITOJIACKHBAIOT
OMAVCTUWIIMPOBAHHON BOMOM, BBIAEPXKUBAIOT B PACTBOPE XJIOPUCTOBOIOPOMHOI KHCIOTH KOHLEHTPALIMU
0,1 mMoms/mm3 B TeueHMe 2—3 MUH M BHOBb OIIOJIACKMBAIOT GUAMCTIWIIMPOBAHHOM BOMOIA.

8.3.2 ®apcdopoBrie TUINIM (WaIM) IIOCIE OOBIYHONM MOMKM 00pabaTHIBAIOT TOPSIYMM PacTBOPOM
a30THOM KMCIIOTBI, 3aTeM IIPOMBIBAIOT BOLOIIPOBOMHON M MHOTOKPATHO OIOJIACKMBAIOT OUCTWUIMPOBAH-
HOI BOIOM, 3aTeM OMINCTUUTUPOBAHHON BOIMOM.

84 IlpuroTtoBiIeHUE PACTBOPOB

8.4.1 Ilpucomosaenue Gonosvix pacmeopos

B xagecTBe (hOHOBBIX PACTBOPOB B Pa3HBIX MeToAax M B-u3Mepenuii (cormacHo pasgeny 10) ucmons-
3YIOT Pa3IMIHBIE BJIEKTPOIUTHL. (POHOBBIE PACTBOPHI YCTOMYUBHL B TedeHHe 6 mec. MX MpuUroroBieHue
[IPOBOXST 110 OTHOMY U3 CIIOCOOOB:

8.4.1.1 Ilpu mpoBemeHUN IIPOOOIOATOTOBKHU IO criocoby I mo 9.1 u UB-u3mepeHmii ¢ MHIUKATOD-
HBIM PTYTHO-IUIEHOYHBIM 3jekTpomoM (Merox I mmo 10.1)

Pacmeop mypagvuroti KUucaombvi (npu ucnonv3o8anuy anasuzamopos ¢ YD-obayuenuem npobor)

T'oToBUTCS HETOCPEACTBEHHO B ITpoliecce npoBeaeHmss UB-m3mepenwit. st 3Toro B KBapIieBbIA CTa-
KaHIuK 11 M B-usmepennit momernaioT 10,0 em3 SumcTiwumposanHoii Boast 1 (0,04—0,10) cm3 xoH1IEH-
TPUPOBAHHON MYypPaBBUHOM KUCIIOTEHI.

Pacmeop xnopuda kaaus xonyenmpayuu 0,1 moav/0m’ (0na anasuza npob mosoxa u MoaouHbIX HPOOYK-
mog)

Ha anamurnueckux Becax Gepyr Hapecky (0,746 + 0,001) r xopuga Kaaus, IIEPEHOCIT B MEPHYIO
KoJI6y BMecTHMOCTEIO 100,0 cM3 1 JOBOIAT 0OBEM PACTBOPA O METKM OMIMCTHIUIMPOBAHHOM BOMOIA.

Pacmeop xaopucnmogodopodnoii kucaromor konyermpayuu 0,1 moas/0m> (0ns ananuza meepdoix npodyk-
mos)

B mepHy0 K016y BMecTMOcTEIO 100,0 cM3 moMemator 1,0 cm® konunenTpuposansoit (11 Mons/mm3)
XJIOPUCTOBOLOPOIHOM KMCIOTEL XU JOBOLAT OOBEM PacTBOpa IO METKM OMAVCTUILIMPOBAHHOM BOMOI.

8.4.1.2 Tlpwm npoBeneHUU IPoBOIIOATOTOBKY 1Mo crioco6y II 1o 9.2 u UB-u3MepeHuii ¢ MHAUKATOD-
HBIM rpaduTcomepxanmuM amekrpogoM (merox 11 mmo 10.2)

Pacmeop xaopucmozo nampus konuenmpayuu 3,5 moav/Om> coasnorucaoiii

B MepHyIo k0716 BMecTMOCTEIO 100,0 cM3 IPHINBAIOT ¢ IIOMOILBI MEPHOTO LIWJIMHAPA WIK GIOpeT-
K1 47,0 cM® pacTBOpa IMOPOOKMCH HATPUS KOHUEHTpauyuu 7,5 Moub/am3; 28,0 cM3 KOHLIEHTPHPOBaHHOM
XJTOPUCTOBOLOPOIHOM KUCIOTHL IUTOTHOCTRIO 1,19 r/em?® n 20,0 cM3 6umvcTmninpoBaHHO# Boasl. PactBop
nepeMeluBaoT. M3mepsor pH ImmomydeHHOTO pacTBOpa M TOBOOSIT €ro KucioTHocTs 10 pH = (5 = 1).
O06beM pacTBOPa JOBOMIAT O METKU OMIVCTUIUIMPOBAHHOI BOMIOIL.

Pacmeop xiopucmozo nampus consmokucavii: 0,04 moav/0m> no xaopucmosodopodnoii Kuciome u
0, 14 moav/0m? no nampuro xaopucmomy

B mepHy10 X016y BMecTMOCTEIO 500,0 ¢M3 ITOMEINAIOT ¢ MOMOIIBIO TIUIETOK WK GiopeTok 20,0 cm3
PAacTBOPa XJIOPUCTOBOAOPOIHON KUCIOTH KoHIeHTpauuy 1,0 Mons/aM3 1 20,0 cM3 CONTHOKUCIIOTO pac-
TBODA XJIOPUCTOTO HATPUS KOHIEHTpaliuu 3,5 Moib/am3. OOGbeM pacTBOpa AOBOJAT 0 METKM Ha KoJI0e 61-
IVICTWUIVPOBAHHOM BOHOI.
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Pacmeop azomuoxucioil pmymu maccosoti Konyenmpayuu uonos pmymu 1,0 me/cm’

Ha ananmuTHyecKrx Becax B3BEIIMBalOT B xumuueckoMm crakade (0,1708 + 0,0002) r asoTHOKMCION
pryru, npuwmBapT 0,2 ¢cM3 KOHIIEHTPUPOBAHHON a30THOM KUCIOTHL ¥ KOJIMYECTBEHHO IIEPEHOCAT B MED-
Hy1o Koiby BMecTMocTbio 100,0 cM3. O6BeM pacTBOpa JOBOMAT A0 METKU OMIVCTIUIMPOBAHHON BOIOI.
PacTBOp a30THOKMCION PTYTU YCTONUMB B TeueHUE 3 Mec.

8.4.1.3 Ilpu nposemseHnM IpobonoaroToBku 1o crocody 111 o 9.3 u UB-u3mepeHuit ¢ MHINKATOP-
HBIM BPAIIAIOMMCS JUCKOBBIM CTEKIOYIJIEPOIHBIM 3JIEKTPONIOM WU 3JIEKTpomoM u3 cutauta (merom 111
o 10.3)

Pacmeop xnopucmozo kaaus u a30mHOKUCAOU pmymu coasnokucabiii: 3,3 moav/0m3 no xaopudy xaaus,
0,0005 moav/0m? no asomuoxucaoti pmymu u 0,005 moav/0m® no coasnoii Kucaome

Ha aramutueckux Becax B3semmBaloT (0,0428 + 0,0002) r a30THOKMCION PTYTH, KOJIMYECTBEHHO II€-
PEHOCST B MEPHYIO K016y BMecTUMOCTEIO 250,0 cM3, mobasisior ¢ momomisio etk 10,0 cM3 xmopucro-
BOIOPOITHOM KUCIOTHI KOHIeHTparmu 1,0 Mojb/mM3, TOBOIAT 10 METKY HACHIIIEHHBIM PACTBOPOM XJIOPH-
A KajIus. PacTBOp TIIATEIBHO ITEPEMEIIHBAIOT.

8.4.2 OcHosHbie pacmeopbl U AMmMeCcmoBaHHble CMeCU, UCHOAb3YeMble 041 OUCHKU COOEPHCAHUS INeMeH-
moe & npobe

8.4.2.1 OcHoBHBIE pacTBOPHI, comepxaine 1mo 100,0 Mr/mM3 LMHKA, KaIMUs, CBUHLIA U MEIH, CJie-
IyeT TOTOBUTH OOHUM M3 ABYX CIIOCOOOB:

a) IIPUTOTOBJIEHWE U3 FOCYNaPCTBEHHEBIX CTAHIAPTHBIX 0Opa3loB COCTaBa PACTBOPOB C aTTECTOBAH-
HBIMU KOHIIEHTpAIMAMY 37eMeHTOB 1,0 Mr/cm3:

- B MepHBIe KOJI6BI BMECTUMOCTEIO 50,0 cM3 BBOAAT ¢ IIOMOIBIO MEPHOM IUIETKH 110 5,0 cM3 cTaH-
JApPTHOTO 00paslla coCcTaBa LIMHKA, KaIMUs, CBUHIIA 1 MeAY (KaXIOro MeTaula B OTHEIBbHYIO KONGy) U J0-
BOIAT 06BEM HO METKM OMIMCTIIIMPOBAaHHOM Bomoi. CieayeT UCIIOIb30BaTh MHCTPYKIIMIO IO TIPUMEHE-
"o I'CO.

6) mnpurorosieHue U3 coneit metawios 1o I'OCT 4212 (8 orcyrctBumn I'CO):

- HAa aHAIUTUYECKMX Becax B3BEINMBAIOT ¢ TOYHOCTHIO H0 0,0002 r HaBeCKM COOTBETCTBYIOIIMX COJIEH
comtacHo Tabmmue 3. B MepHBIe KOIOBI BMeCTMMOCTEIO 1000 cM3 KOJIMYECTBEHHO MEPEHOCAT HABECKM COJIEH
COOTBETCTBYIOIIMX METAUIOB; JOOAB/ISIOT ¢ IIOMOIIBI0 MEPHOM IUITETKU peKOMEHIyeMoe B Tabiwiie 3 KoJIi-
9eCTBO TPeOyeMOii KOHILIEHTPUPOBAHHOM KMCIOTH 1 ITpuMepHO 300 cM3 GMIMCTIUIMPOBAHHOM BOABI, PACTBO-
PSIOT HABECKM COJIEH METAUIOB; PACTBOPEL B KOJIOAX TOBOMAT O METOK OMIMCTIUIMPOBAHHON BOIOIA.

ITorperHocTs IPUTOTOBICHUS JAHHBIX PACTBOPOB HE IIpeBbimact 2 % OTH.

Tadonmma 3 — Macchl HaBeCOK PeakTUBOB s npurotosiacHmss OP

PeaKTis Hapecka. T [IpenBapurenbHas MOATOTOBKA JlobasnsgeMoe KOJIMYECTBO
’ peaxTHBa KMCJIOTBL, CM3
ZnSQ, - TH,O 0,4398 — 0,5 Hy,SO,4
CdS0, - 8/3H,0 0,2281 — 0,5 H,SOy4
Pb (NO3), 0,1600 Bricymmusator pm 105 °C 1,0 HNO;
CuSO, - 5SH,O 0,3929 — 1,0 H,SO,

OCHOBHBIE PACTBOPHL YCTOMUYUBEL B TeUeHHUE 6 MeC.

8.4.2.2 ArrectoBannble cmecu AC-1, AC-2, AC-3 ¢ comepxanuem 110 10,0; 1,0 1 0,1 mr/mv3 xaxmo-
TO 3JIeMEHTA TOTOBIT COOTBETCTBYIOIIMMM pa30aBICHUSIMI PACTBOPOB B MEPHBIX K0JI0aX BMECTUMOCTBIO
50,0 cM3 pacTBOPOM XJIOPUCTOBOAOPOMHOM KUCIOTE KOHIIeHTpamu 0,01 Momnb/mm> cormacHo Tabmie 4.

Taonuma 4 — [lpuroropmeHNe aTTeCTOBAHHBIX cMecel

KoHIIeHTpaIus NCXOIHOTO OGBeM, OToUpaeMLI 11 Konuenrpams Ko TorpenIHocTs, 06ycIoBIeH-
PACTBOPA VISl IIPUIOTOBME- | o b U e o IpuroToBneHHoit AC, pactpopa | M NPOLEAYPO#t TIPHIOTOR-
s AC, Mr/mv? P ’ Mr/mm3 nenust, %
100,0 5,00 10,00 AC-1 2,0
10,0 5,00 1,00 AC-2 2,5
1,0 5,00 0,10 AC-3 3,0

AC-1 ycroituup B TeueHue 30 maeit; AC-2 — B Teuenne 14 gueit; AC-3 — B TeueHue 1 mHS.
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8.4.3 onoanumenvhoie u ecnomoeamenvivie pacmeopvi

8.4.3.1 PacrBop xoHueHTpauuu noHos raums (I11) 1,0 mr/cm3 (Meron 1) MOXHO FOTOBUTS TI0 OfI-
HOMY U3 CIIOCOOOB:

a) B xumudeckoM cTakaHe B3BelIMBalOT Ha aHamTHYecKuX Becax (0,1430 £ 0,0002) r a3oTHOKHCTO-
ro rawug 1 pactBopaioT B 10,0 cm3 pasGasiennoit (1 : 10) a3oTHOM KUCTOTHL. [IepeHOCAT MOMydeHHbII
PAacTBOp B MEPHYIO KONGY BMeCTMMOCTHIO 25,0 cm3. O6beM pacTBOpa JOBOMAT OO METKH pa3bGaBIeHHOM
(1 : 10) a30THOI KHUCIIOTOIA.

6) B xuMMuYecKoM cTakaHe B3BEUIMBAlOT Ha aHamuTHIeckux Becax (0,100 £ 0,002) r u3MeIbYEHHOTO
METALTMYECKOTO TA/UIMA U PAcTBOPAIOT B 4,0 CM3 XJIOPUCTO-BOAOPOAHOI KUCIIOTHI, pasbasieHHoi (1 : 1).
Jl06aBISIOT HECKOIBKO KaIlejib KOHLIEHTPHUPOBAHHOM a30THOM KUCIOTHL U ABAXKABI YIIAapUBAIOT A0 BiIaX-
HBIX coJieii. TIoyJeHHBIH KOHIIEHTPAT PACTBOPSIOT B 4,0 cM3 KOHLIEHTPUPOBAHHOI XJIOPUCTO-BOIOPOIHOM
KuCIoThl. KOMM4YecTBEHHO MEPEHOCAT TOMYYEHHBIA PACTBOP B MEPHYIO KOGy BMecTuMOCThIO 100,0 cM3,
HAIIOJIOBUHY 3aIlOTHEHHYIO GUANCTIUIMPOBaHHOM Bomoil. O6beM pacTBOpa JOBOAIT IO METKU OMIVCTILII-
JIMPOBAHHOM Bogoil. PacTBop rayumis KoHLeHTpanyuy noHoB rawms 1,0 mr/cm3 xpanar 3 mec.

8.4.3.2 PacrtBopnl rautua KoHueHTpawy 0,1; 0,01 1 0,001 mMr/cm3 (Metonm II) roToBAT MOCIENOBA-
TeIbHBIM pasbasirerveM B 10, 100 u 1000 pas pacrsopos rawms (I11) xonuenTpauyum 1,0 mr/cm?® 6ummc-
TWUIMPOBAHHOMN BOIOM.

PacrBopnI TaywmMs KoHIEHTpauuy noHos Tawms 0,1 u 0,01 mr/cm® xpanar 3 gHa. PactBop ramwius
KoHI1eHTpauy MoHoB raums 0,001 mMr/cM3 xpansar 1 geHb.

8.4.3.3 A30THYIO KHCIIOTY MapKH X. Y. CIIe[[yeT IleperoHdaTh pu Temrepatype 120 °C.

Ilepernannas a30THas KUCIOTA JO/DKHA GLITH KoHIeHTpamy He MeHee 10,0 monn/mm3. Tleperdan-
HYIO a30THYIO KHUCJIOTY CIeAyeT XpaHUTh He 6ojiee 6 Mec B YMCTOM KBapLIEBOI MOCyle.

85 IlogproToBKa IEKTPOAOB

8.5.1 Iodzomoska k pabome 3mexmpoda cpagnenus

DrekTpon cpaBHeHU (TIPM IIEPBOM IIPUTOTOBICHUN) 3AIIOTHAIOT PACTBOPOM XJIIOPUCTOTO Kaus,
3aKPHIBAIOT IIPOOKOI OTBEPCTHE M BHIACPXUBAIOT 48 U Ul yCTAHOBJIEHUS PABHOBECHOTO 3HAUYEHUS IIO-
TEeHIIMAJA.

8.5.2 Ilodzomoska Kk pabome uHOUKAMOPHOZO 2AeKMPOOA

TTonroToBKY MHIMKATOPHOIO 3JIEKTPOIA IS KaXI0To UCIToNb3yeMoro Metoga UB-usmepenuit (10.1;
10.2; 10.3) mpoBOmAT 110 ogHOMY M3 crtoco6oB (8.5.2.1; 8.5.2.2; 8.5.2.3).

8.5.2.1 Ilodzomoska UHOUKAMOPHO20 PMYMHO-NAEHOUHO20 31eKmpoda

MHIMKaTOpHEIM PTYTHO-TUIEHOYHEIHM S7IEKTPOI IIPEACTABIISET CO00M (PTOPOILTACTOBHINA CTEPXEHD C 3a-
IIPECCOBAHHON cepedpsiHOM IIpoBOIOKOM muaMerpoM 0,8 MM, IIMHON 5—7 MM, IUIOIIAIBI0 ITOBEPXHOCTU
okoi10 0,2 cM2. JIJIst TIOATOTOBKM 3JIEKTPoa K paboTe HAHOCAT Ha IIOBEPXHOCTD cepebpa ILIEHKY PTYTH TOJ-
mHOM 10—20 MxM. TToXpBITHE PTYTHIO IIPOBOIST IIYTEM OIIYCKAHUS Pabodell 9acTy TOBEPXHOCTH 3JIEKTPO-
I1a (cepeOpsIHOM MTPOBOJIOKM) B METAUIMYECKYIO PTYTh Ha 1—2 ¢, 3aTe€M PTYTh PACTUPAIOT (DIIETPOBAILHOMN
OyMmaroii il paBHOMEPHOTO €€ pacIIpefesIeHs 10 BCel ITOBEPXHOCTU cepedpa. DIIEKTPOl IPOMBIBAIOT G-
IVCTIWUTUPOBAHHON Bomoil. IIpolenypy HaHeCEHUS PTYTH Ha pabodyio ITIOBEPXHOCTH SMEKTPOIA ITOBTOPSIOT
110 Mepe HEOOXONMMOCTH, HAIIPUMED IIPY IIOSBIEHUH AedekTa Ha ITOBepXHOCTH antekrpona. [Ipu obpasosa-
HUW cepoll IUIEHKU Ha ITOBEPXHOCTHU IUICHKY YOAISIOT IIBTPOBAIBHOM OYyMaroi.

ITocne npoBefeHMsI aHaIM3a 3JIEKTPOIL OOMEIBAIOT GMIMCTWLIMPOBAHHON BOMON M XpaHAT B CTa-
KaHYMKe ¢ OMIUCTWUIMPOBAHHOM BOIOM.

ITpu moaroTOBKE MHANKATOPHOTO PTYTHO-ILIEHOYHOTO 3JICKTPOAA CJIENYET COOTIONaTh TEXHUKY 0e30-
IIaCHOCTH I1pU paboTe ¢ PTYTHIO:

- METAUIMYECKYIO PTYTH (He 6omee 1,0 cM3) cremyeT XpaHNUTD TIOX CIOEM BOILL B OI0KCE, IIOMENICH-
HOI B TOJICTOCTEHHYIO CKIISTHKY;

- paboTaTh C PTYTHIO M XPAHUTH €€ CICAYET B BRITSDKHOM IKady;

- HeoOXOOMMO MMETh CpedcTBa cOopa M HeWTpamusaluuu PIyTH (aMaJblaMUPOBAHHYIO METHYIO
IDTACTUHY, PACTBOP XJIIOPHOTO XKeje3a).

8.5.2.2 [lodeomoeka nosepxHocmu UHOUKAMOPHO20 2pagumoeozo I1eKmpooa

Ilepen nawyamom paGoTsl 1 pa3 B I€Hb TOPLIEBYIO IIOBEPXHOCTD 2JIEKTPOAA:

- 00pabaThiBaroT Ha DTG OBATBHON MIKYpKe 3¢pHUCTOCTEIO 40 MKM, 3aTeM Ha DTG OBATIBHOM TKa-
HEBOU 37Ib00OPOBOI MIKYPKE 3€PHUCTOCTEIO 20—28 MKM;

- IIPOMBIBAIOT OUIMCTWIIMPOBAHHON BOXON M OCYIIAIOT (DWIBTPOBAILHON GyMaroii;

- OTIIONIMPOBBIBAIOT HAa NUTMGOBATEHON TKAHEBOM MIKYPKE 36PHUCTOCTBIO 2—3 MKM;

- MPOMBIBAIOT OMIUCTIWUIMPOBAHHOM BOIOM 1 IIPOTHPAIOT MATKOM GyMaxKHOM candeTKOoI;

- OTIOJMPOBHIBAIOT IO 3ePKAJIBHOTO GIecKa Ha 06e330jieHHOM (MIBTPe (CUHSS JIEHTA);
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- TIPOMEIBAIOT PACTBOPOM XJIOPUCTOBOZOPOAHON KUCIOTHI KoHUeHTpauu 0,1 Moss/nM3, 3atem 6u-
OVCTULIMPOBAHHOM BOIOM.

TTocne mpoBemeHMS aHAMM3a IEPEN CIEAYIOUIMM IIOTPYKEHMEM B PACTBOP TOPLEBYIO IIOBEPXHOCTD
3IIEKTpOIA;

- TIPOTUPAOT MATKOU OyMaxkHOM camdeTkoil, IPOMBIBAIOT OMIUCTIUIMPOBAHHOM BOIOM 1 OCYILIAIOT
WIBTPOBATIBHOI OyMaroit;

- 0bpabareBaoT Ha NUTUMOBATHHON TKAHEBOM 3IB00POBOI IIKYPKE 3ePHUCTOCTEIO 20—28 MKM;

- OTHOJUPOBELIBAIOT HA NITN(HOBATHHON TKAHEBOM IMIKYpPKe 3 pHUCTOCTBIO 2—3 MKM;

- TIPOMBIBAIOT OMIUCTWIUIMPOBAHHON BOIOM U IIPOTUPAIOT MITKOM GYyMaXHON caideTKOol;

- OTIIOJIMPOBBIBAIOT A0 3€PKATBHOrO 0j1ecka Ha 00e330eHHOM GMiIbTpe (CUHSS JIEHTA);

- IIPOMBIBAIOT PACTBOPOM XJIOPUCTOBOIOPOTHOMN KUCIOTH KoHIeHTpaumy 0,1 Mons/mM3, 3aTeM 61-
IUCTWUIMPOBAHHON BOIOM.

8.5.2.3 Ilodzomoeka nogepxHocmu uHOUKAMOPHO20 CIMEKA0Y2AePOOH020 IAeKmpodd

Ilepen Hauanom paboThl 1 pa3 B I€Hb TOPLIEBYIO IIOBEPXHOCTD 3JIEKTPOIA IIPOTUPAIOT (DIUIBTPOBAIB-
HOIT 6yMaroi, CMOYeHHOM 3TIIOBBIM CITMPTOM.

B cioydae BUAMMOrO 3HAUUTEIBHOIO CHIKEHUS YYBCTBUTEIBHOCTH MHANKATOPHOTO CTEKIIOYIIIEPOI-
HOTO 3JIEKTPOJIA:

- TIOCTe ymaJeHWS OTpaGOTAHHOM IUIEHKU PTYTH OTIIONMPOBBIBAIOT TOPEI AJIEKTpoaa Ha numdo-
BAJIbHOM TKAHEBOM 31b00POBOY IIKYPKE 3€PHUCTOCTBIO 2—3 MKM;

- TIPOMBIBAIOT NUCTWLUINPOBAHHON BOAOI;
OTIIOJIMPOBBIBAIOT TOPLIEBYIO YACTh 3JIEKTPOJA JO 3€pKaJIbHOTO Oiecka ajiMasHoi rmacroit ACM-2,3;

- IIPOTUPAIOT SIEKTPOI STWIOBBIM CIIMPTOM UIS YOAJIEHUS CJIEOOB IIACTHL,

- IIPOMBIBAIOT AVCTVJUIMPOBAHHOM BOMOM.

Ilocne mpoBemeHUsT aHATM3a IEPEd CICAYIOMMM IIOTPY:KEHHEM B PAacTBOP TOPLEBYIO ITOBEPXHOCTD
3JIEKTPOIA IIPOTUPAIOT CYXOH (PIIBTPOBATHHOM GyMaroit A yIajJeH!Us 0TpaOOTAHHOI TUIEHKY PTYTH, KO-
TOPYIO 3aTeM IIOMENIAI0T B COOPHUK OTXOHMOB COJIEN PTYTH.

9 Iloaroroska npo6 k UB-usmepennsm

s aHam3a Mpo6 MUIIEBBIX TPOAYKTOB M IIPOAOBOIBCTBEHHOTO CHIPHS OMHOBPEMEHHO MCIIONB3YIOT
IIB€ TapajUIeIbHEIE U OMHY XOJIOCTYIO (KOHTPOJIBHYIO) IPOoOY WIH IBE IApajUIeIbHBIC U OMHY PE3ePBHYIO
poby.

TToororoBka mpo6 aHaM3UpyeMbIX 06BeKTOB K M B-U3MepeHUSM IIPOBOMUTCS II0 OMHOMY M3 TIped-
CTaBJIEHHBIX c110c000B (9.1—9.3) B 3aBUCcKHMOCTH OT MeTona aHaiu3a (10.1—10.3).

TIpo6omonroroska 1o crocody I ocHoBaHa Ha IMOJTHOM Pa3jI0KEHMM OPraHMIECKHUX BELIECTB ITyTeM
CXUTaHUA IPOOBI CHIPHS WJIM IIPOIYKTOB B JIEKTPOIIEYH IIPY KOHTPOJIMPYEMOM TEMITEPATYPHOM PEXUME C
I00aBIeHEM a30THOM KHMCIIOTHI M TIepOKCHIA BOAOPOAA IEpell CyXUM 030jieHreM. PacTBopeHMe MOTyqduB-
mieics 307Bl IIPOBONAT B OMIMCTWIUIMPOBAHHON BOLE WIM B PacTBOPE XJIOPUCTO-BOXOPONHONH KUCIJIOTHI.
Crioco6 npemHasHa4YeH JUIS BCeX BHIOB MPOAYKTOB U CHIPhSl ¢ MCIIOJIB30BAHUEM MMHMMAJIbHBIX HABECOK
win 06beMoB 11pob commacHo Tabmaue 1. Crioco6 I nmpencrasieH B 9.1.

Crioco6sr npobonoarorosku 11 u 111 ocHoBaHsl Ha mpoeeaeHuy MuHepammsauuu mo F'OCT 26929 ¢
ITOJy9eHUEM OCaJIKa 30JI6I C MCIIOIb30BaHNEM HaBECOK WK 00beMOB Mpod cornacHo Tadnuie 1. JanbHeii-
IIIee PACTBOPEHUE OCANKa 30JIbI IIPOBOAUTCSA B CMECH XJIOPHCTO-BOXOPOAHOM KUCIOTHI M XJIOPUCTOTO Ha-
Tpuga (crroco6 II) mwmm B xnopucro-BogopoaHoit kuciore (criocod III). Crioco6 II mpencrapieH B 9.2, a
crioco6 III — B 9.3 HacTosiero craHmapTa.

JloImycKaeTcs MCITOJIb30BAaHNME ABTOKJIABOB WJIM MUKPOBOJHOBBIX IIeU€il I KUCIOTHOTO Pa3IOXEeHUS
11po6. B 3TOM ciryyae HEOOXOIMMO YOeOUTHCA B ITOJIHOM Pa3jIoKEHUN OPTaHMYECKUX BEIIECTB.

B skcnpecc-aHanmse 1Ipo6bI OBOILHBIX, (GPYKTOBBIX COKOB, BUH, KOHBSIKOB, 0€3aJIKOTOJIGHBIX HAIIUT-
KOB IIPeIBAPUTEILHO Pa30aBIIsIOT, IIPY HEOOXOAMMOCTH LIEeHTPUDYTUPYIOT (IIPU HATMYUHU OCa/IKa, B3BECH),
I00ABJISIIOT XJIOPUCTO-BOMOPOIHYIO WM MYPAaBBUHYIO KUCIIOTY M 3aKaHYMBAlOT GoTOXMMUIEecKoil obpa-
OOTKOM TS pa3pylIeHUsT HeCTaOWIBHBIX KOMIUIEKCOB METAJUIOB.

9.1 IMogrortoBka mpo6 mo cnocob6y I

Croco6 MoATOTOBKM IIPOO MCIIOIB3YETCS IS OUpPEede/IeHHS MACCOBOM KOHIICHTPALMMA KaaMUS,
MeIH, CBUHIIA, IIMHKA B IIpO0ax IIPOAYKTOB IIMIEBLIX U IIPOAOBOJILCTBEHHOTO CHIPHSI, KPOME OIIpeAeIie-
HYSL MAacCOBBIX KOHIIEHTPALM CBMHIIA B KOHCEPBUPOBAHHBIX IMUMIEBHIX IPOAYKTAX, pacacOBAaHHBIX B
KECTSHYIO Tapy.
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Cr1oco6 IOATOTOBKY IIPOO TIPOAYKTOB ITUIMEBHIX M IIPOXOBOIILCTBEHHOTO CHIPhS 3aKJII0YAETCS B IIPO-
BEJIEHUM MUHEPAIM3AIINY IIyTEM COUYECTAHMS «<MOKPOTO» 1 «CYyXOT0» 030JIeHUA. «MoKpas» MUHEPaJIH3aLIus
Ipo6 ¢ ITOMOIIBI0 a30THOM KMCIOTH ¥ TIEPOKCHIAA BOZOPOAA TTO3BONIAET 3(h(HEKTUBHO OKMCIUTH OPTaHU-
YECKYI0 MaTPULLy, a KPOME TOIO YIAIUTh XJIOPUI-MOHBI U3 PACTBOPA, YTOOBI IIPEIOTBPATUTD YIeTyYHBaHUE
B JaJIbHEHIIIEM XJIOPUIOB METAJUIOB IIPU «CYXOi» MUHEpaIU3almi. MeToa IIPUTOAeH A BCeX TPeX TPYIIII
00BeKTOB (cM. TabIUIry 1).

ITpu aHanM3e TBEPIBIX IIPOAYKTOB (KpyIia, MICO, PIOa, IIPOIYKTHI UX IepepaboTKI) MPOoOHI IIpeaBa-
PUTETBHO TOMOTeHU3UPYIOT. Criocobsl roMoreHu3anuu ykasanbl B HII Ha MeTomsl or6opa mpob (cMm. 8.1
HACTOSIIIIETO CTAHIAPTA).

9.1.1 Ilodeomoska npo6 ecex mpex epynn npodykmos (mabauya 1) k HB-usmepenusm

B uwmcterit kBapueBwlit Wi GaphOpOBBI CTaKAaHIMK WIM KBaplLIEBBI THTeJIb BMECTHMOCTBIO
15,0—20,0 cM3 oMemanT HaBeCKy WM 00heM aHATTM3UPYEMOM IIPOGHI 1060 U3 TPeX TPYIII MTPOXYKLIII
B COOTBETCTBUU C JAaHHBIMU, IIPUBEAEHHBIMU B Tabuie 1 s cioco6a I. HaBecky mpoOsl B3BELIMBAKOT €
TOYHOCTBIO 10 0,001 I; 06beM U3MEPAIOT TUIETKOH ¢ TOYHOCTHIO 10 0,01 cM3.

Cyxyro HaBecKy IIpOOBI CMAYMBAIOT OMAMCTIJUTMPOBAHHOM BOAOM TakK, YTOOBI HaBecKa MPoOHI ObUIa
CMOYCHA IIOTHOCTBIO.

HcxogHbrit 06beM aTKOTOITBHBIX U 6€3aJIKOTOIbHBIX HAIIMTKOB YMEHBILAIOT B 2—3 pa3a IpH ITOMOILU
yIapuBaHUs 1poObI HantuTka 1pu TeMieparype 100—130 °C, uzberast pa3dpbI3srMBaHUSA TIPOOHI.

3atem mpoby obpabaTeiBaoT, mobasisa 2,5—3,0 cM3 meperHaHHOH a30THON KUCIOTHL. CTaKaH4YHK
(Turenp) ¢ Mpo6GOI HAarpeBalOT Ha AJEKTPOIUIATKE Ipu TemrepaTtype 120—150 °C mo BiIaxXHOTO ocamka.
IToBTOpHO 06pabaTeIBaIOT IIPOdY, Hobasiaa 1,5—2,0 cm3 asoTHOIT KucnoTs 1 1,0—1,5 cM3 epoxcuaa Bo-
moporma. CTakaH4MK (TUTeTh) ITOMEIIAT B MyhenbHyIo mmeub mmpu TeMmireparype (300 + 25) °C u mocreneH-
Ho (B TeueHue 0,5—1,0 u) nmoseiuraior Temueparypy o (450 £ 25) °C; seigepxuBaioT 30 MuH. CTaKaHYUK
(TuTenB) ¢ 06pPAa30BaBIIEICS 3010 BEIHUMAIOT U3 Mydes.

Ecnu B 3071€ IPpUCYTCTBYIOT YTOJIbHBIE BKIIIOYEHHUS, TTIOBTOPSIOT 00paboTKy IPOOHI a30THOI KUCIOTOM
(0,5 cM3) ¢ mobasneHuem nepokcuma somopomxa (0,5 cm?). [ToBTOpHO NMOMEINAIOT CTAKAHYMK C IIpo6oil B
MyeTbHYIO IIeYb U BBIIePKUBAIOT ITpH TeMitepatype 450 °C eute B TeueHune 20—25 muH. 14 3epHa morryc-
xaercsa muHepanu3auusa mpu 500 °C. CrakaHYMK BRIHUMAIOT U3 Mydes.

B Tom cayuae, ecim 301ma omHOpOAHA, OE7TOT0, CEPOTO M PHIKEBATOTO IIBETA, CTAKAHIMK (THTEINb) C 30-
JIOM OXJTAXKIAIOT IO KOMHATHOM TEMITEPATyphl. PacTBOpsior ocamok B 1,0 ¢cM3 XJIOPHCTOBOIOPOIHOM KMCIO-
TBI KOHIUEHTpaLuy 6,0 MOIb/aM3 TIpy IepeMEIIMBAHMY M HATPeBaHUM A0 Temieparypst 60—80 °C. IIpoby
yiapusaroT 1pu remueparype 100—120 °C mo Biraxubix coneil (He gocyxal) u gobasisior 10,0 cm3 6umuc-
TWUIMPOBAHHOM BOABI (IIPM aHAJIM3€ XUIKWX IIPOMYKTOB, KPOME MOJIOKA) M (DOHOBOIO pacTBopa (IIpu
aHAJIN3€¢ TBEPIABIX M MOJIOUHBIX IIPOAYKTOB).

W3 nonyyennoro munepamsara (V.. = 10,0 cM3) wist UB-u3MepeHus 0TOUPAIOT AIMKBOTY COOTBE-
TCTBYIOWETO 06BeMa (V). O6bEM aIMKBOTBI 3aBUCUT OT COAEPXAHMA 3JIEMEHTOB B ITPOOE M paBeH, Kak
npasmwio, 0,2—1,0 cm3.

IIpu aHanM3e aJKOroJIbHBIX M 0€3aJIKOTOJIbHBIX HAIIUTKOB Juisi UB-u3mepeHuit yacto 6epyT BeCh
00beM MuHepammsaTa. B sTom ciywae V,, =V, ..

9.1.2 Ilodeomoexa npob mpemveii epynnot 06seKkmos (KoHbsKU, NA0008bie KpenKue U 8UHOZPAOHbIE BUHA,
Munepanvhsie 600bi, CHUPM, 800KA, UZPUCMbIe U WAMHAHCKUE 8UHA) 051 NPOGedeHlUsl IKCHPecc-aHaU3a

IToaroroBky 1po6 3THX 0OBEKTOB IPOBOIAT CIIEAYIOIMM 00pa3oM:

IIpy HammIu B po6e B3BECH WM OCajKa IIPo0y NeHTPUMYTHUPYIOT M0 TONYyUSHUS TPO3PaYyHOTO
neaTpudyrara. ArpucToie ¥ IaMITaHCKKWE BHHA AETA3UPYIOT.

B 4McTEI KBApUEBLI CTAKAHYMK € TTOMOIIBIO ITHIIETKY rmoMemanT 10,0 cM3 6MaucTHUIMpOBaHHOI
BOJIBIL, OOABJIAIOT AHAIM3UPYEMYIO TIpoby B 06beme 0,2—1,0 em3, mpubasiaior 0,05—0,1 cm3 MypaBbHHOI
kucinorel. B gannom ciysae m = V, . = V. Crakanuuk ¢ 1po0oii IIOMEIAIOT B JaTYMK aHAJIN3aTOPOB
Tuna CTA, TA-1 u ap. win ornensHb Y®-06ydaTens Ui yasTpadHoIeTOBOM 06paboTKU MPOGH ¢
LEJIBIO Pa3pYyIIEHUSI OPraHUMIECKUX BEIIECTB.

Ecim nonyyeHHbIE pe3yiIbTaThl aHAIM3a IIOKA3BIBAIOT, YTO COAECPKAHME JIEMEHTA B IIpo0Oe MpeBHILIa-
er 0,3 TI1K, To aHanm3 Ipo6HI clieayeT ITOBTOPHUTD, MCIOB3YS IIOATOTOBKY MpoOHI 110 9.1.1.

9.2 MloaroToBka Mpob6 mo crmoco6y Il

TTonroToBKy IIpo6 aHATM3UPYEMBIX OOBEKTOB (ITPOMOBOIBCTBEHHOTO CHIPhS M IUIIEBBIX IPOIYKTOB)
npoBomsT IyreM MuHepanusauy 110 TOCT 26929. IlepepeaeHue 30151 MPOOLI B PACTBOP IPOBOAAT B A€HD
uszMepeHuit. IIpu 3ToM roroBar pactBop K MB-u3MepeHusIM 110 oqHOMY U3 CIIOCOOOB:
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9.2.1 Ilpucomosaenue ucCnvimyemvix pacmeopos npot NPOA0EONLCMEEHHO20 CHIPbS U NUEEHIX NPOOYKMOE
K GHAAU3Y HA codepicanue medu, CBUHUA, KAOMUSl, YUHKA (Kpome onpedenenusi COOePHCanus CUHYUA 6 KOHCep-
BUPOBAHHBIX NUUWLEBHIX NPOOYKINAX, PACHACOBAHHBIX 8 HCECMAHYIO MAapy)

ITocne munepamusaimu 1po6 1o 'OCT 26929 K noIyueHHOI CyX0¥i 30i1e 6e/10-CEpOro BeTa, OXJIaX-
IEHHOI 10 KOMHATHOI TeMITepaTypsl, IpmwmBaioT 1,0 cM3 XITOPUCTOBOIOPOIHON KICIOTEI KOHIIEHTPALIN
6,0 MOJIb/IM3, TIEPEMEILMBAIOT CYCIIEH3MIO CTEKIISTHHON ITAI0YKOM 0 ITOJTHOTO PACTBOPEHMS 30JI5I ¥ BBI-
IepXuBaroT B (apdopoBoil yamke B TeueHHe 5—15 MuH. 3areM pacTBOpP KOJIMYECTBEHHO IIEPEHOCST B
MEpHYI0 Koiby eMkocTbio 50,0 c¢M3, mobasisror 2,0 cM3 pacTBOpa XJIOPMCTOTO HATPUSA KOHLIEHTPALIMN
3,5 Mosb/IM3 ¥ Pa3baBIAIOT GMIMCTIILIMPOBAHHON BOMOM 10 00beMa nipuMepHO 45,0 ¢m3. C IToMOIIEBIo
VHUBEPCATHHON WHIUKATOPHOM GyMaru u3MepsioT pH moaydeHHOTO pacTBOpA U TOBOIAT €T0 KIUCIIOTHOCTD
mo pH, pasno#t (2 = 1), mpwiuBas pa30aBieHHBIE PACTBOPBEI XJIOPUCTOBONOPOMHON KHCIOTBHI WIIU
runpookucu Hatpusa. O6beM pacTBOpa JOBOLSAT 10 METKU Ha KoJIOe OUINCTILIMPOBAHHON BOLON. XpaHsT
pPacTBOpPeHHYIO IIpoby B TeueHue 8—10 4.

9.2.2 Ilpu anasuse noBaApeHHOU COAU MUHEPANUZALUIO NPOObI He HPOBOOSM

Ha amanurryeckux Becax B3BEIIMBAIOT B XuMmdeckoM crakane (1,000 + 0,002) r moBapeHHOM conu,
DPAcTBOPSIIOT HaBECKY B OMIUCTWIIMPOBAHHOM BoIe. PacTBOP KOJIMYECTBEHHO IIEPEHOCAT B MEPHYIO KOJIOY
BMectuMocTeio 50,0 cm3, mobGammsior 2,0 cM?  XTOPHUCTOBOTOPOMHOM KUCIOTH KOHIEHTPAITUN
1,0 Moms/nM3, mOBOIAT KO METKM GMAMCTIUIMPOBAHHON BOMON M TINATEIHLHO [I€PEMEIIBAIOT.

9.2.3 Ilpucomosnerue UCnbimyembvix pacmeopos npod KOHCEPBUPOBAHHBIX NUULEBbIX NPOOYKMos, gaco-
BAHHBIX 8 HCECMAHYIO MAPY, K GHAAU3Y HA COOEPHCaHUe COUHUA

TTocie munepammsanuy 1o TOCT 26929 monydeHHY0 CyXyIO 30y IIUILIEBOI0 IIPOIYKTa 6eI0-Ceporo
1IBeTa, OXJIAXIECHHYIO 1O KOMHATHOM TeMIIepaTypHI, pACTBOPSIOT B (hapdopoBOM TUTJIE IIPY HarpeBaHMY Ha
BomsAHOM 6ane B 5,0 cM? pasbasneHHoi a30THOM (1 @ 2) KMCIOTHL. PacTBOP BRIIAPMBAIOT IO BIAXKHEIX CO-
neit. K ocanky B turie nobasmsior 2,0 cM3 pasbapieHHolM xmopHo# (1 @ 1) KMCIOTH M HATPeBAIOT Ha BOIS-
HOI OaHe B TeueHue 5 MUH. PacTBOp OX/TaXIAl0T U KOJIMYECTBEHHO IIEPEHOCIT B MEPHYIO KOJIOY BMECTH-
MocThio 50,0 cm3, mobasisior 10,0 cm3 pasbasnerHoi x1opHOH (1 : 1) KCTOTE. O6beM PacTBOPa HOBOLAT
IO METKU OMIUCTWIUINPOBAHHOM BOmOM. XpaHAT PacTBOPEHHYIO IIpoly B TeUeHUE & Y.

93 MMonroTtoBka mpob nmo cnocoby III

TlomroToBKy IIpo6 CHIphS ¥ MUIIEBRIX ITPOAYKTOB IS aHAIM3A HA OIIpeleIeHNe KOHLUEHTPAIMA 1O~
HOB KaIMUS, CBUHIIA, MEIY U1 LIMHKA (KPOME OIIPENETCHUS COAEPKAHNMSI CBUHIIA B KOHCEPBUPOBAHHBIX IV -
IIEBBIX IIPOAYKTaX, pacthaCOBAHHBEIX B XKECTSHYIO Tapy) IIPOBOMAT CIIOCOOOM CyXOil MUHEpAIM3AIUHA 10
T'OCT 26929.

TlonyueHHy0 307y PACTBOPSIOT B MUHUMAIBHOM 00BEME XIIOPHCTOBOAOPOMHOM KUCIIOTH KOHIIEH-
tpamyu 0,4 MOJIb/IM?, TIEPEHOCAT B MEPHYIO KOJI6Y BMECTUMOCTBIO 25,0 cM3, mobasistior 2,5 cM3 POoHOBOTO
pacTBopa. O6beM pacTBOpa HOBOIAT OO METKM Ha K0JIGe OMAMCTIIUIMPOBAHHOMN BOMOM.

O6BeMBI ATUKBOTEL IIPOOGBEI, BHOCKMON B 3JIEKTPOJIU3ED, IIPUBENECHBI HIIXE:

- 2,0 cM® 1I0MBI, OBOILIY U IPOIYKTHL UX IIepepaboTKU;

- 2,0 cv3 mna Cd u Pb; 0,1 em3 ms Cu MACO UM TIPOIMYKTLI I1€PEPabOTKM;

- 2,0 cM3 gifia, KeTaTHH, 36pPHO ¥ IIPOMYKTHI IIepepaboTKy;

- 5,0 cM® Macia, XuUpHl, PEIOa ¥ IIPOLYKTH IIEpepaboTKU;

- 1,0 cM3 KOHIUTEPCKUE U3IEIUA,

- 5,0 cM3 MOJIOKO U MOJIOYHEIE TIPOMYKTBL;

- 3,0 cM3 BUHOIETBUYECKUE TIPOMYKTHL.

94 TIogroTOBKAa XO0JIOCTON (KOHTPOJBHOW) MPOOH

TToaroToBKy X0I0CTO# (MIX KOHTPOJIBHOM) ITPOGHI ITpoBOIAT 110 9.1—9.3, IpuimBasi COOTBETCTBYIO-
1€ PEAKTUBEL B TeX K€ KOIMIECTBAX M B TOM Xe ITOCIEA0BaTeIFHOCTH, HO 6e3 IIPOoOhl aHATM3UPYEMOTO
00BeKTa, UCIIOIB3YSI BMECTO Hee OMIMCTWUIMPOBAHHYIO BOAY.

10 IIpoBenenme m3mepeHwuit

HHBepCHMOHHO-BOIETAMIIEPOMETPHIECKIE M3MEPEHUS IIPH aHam3€ NPo0 IIPOLOBOJILCTBEHHOIO
CHIpbA ¥ IIMIUEBBIX IIPOAYKTOB Ha COAEPXAHME TOKCHYHBIX 3JIEMEHTOB IIOCIE WX IIPOOOIIOATOTOBKM K
WM B-usMepeHUIM IIPOBOIAT C UCITONIH30BAHMEM IIPUOOPOB, YKa3aHHBIX B 7.1.1 ¢ MCIIONIb30BaHKMEM pPa3INy-
HBIX MHIMKATOPHBIX 3JIeKTpomoB 1o ogHoMy 13 MetomoB (I, I, III) cormacho 10.1; 10.2 wum 10.3.

BrrmmonHeHnio U3MepeHNIT HEITOCPENCTBEHHO CaMOM aHAIU3UPYEMOM IPOOBI IIPEAIIECTBYET CTAAMS
MIPOBEPKU SIIEKTPOXUMUIECKON STUEHKM HA TUCTOTY
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Ilposepra snexkmpoxumuueckoli s4eUKy HA YUCMOMY

TIpoBepKy Ha YMCTOTY JEKTPOXUMHUYECKON STYeHKM (CTAKaHIUKOB, (HOHOBOTO PacTBOpPA U 3IIEKTPO-
JIOB) TIPOBOMAT ITyTeM PETUCTPALIMK BOJIBTAMIIEPOIPAMM B HAHHOM AITeKTPOXMMUUECKOM sTUeKe ¢ MCIIOIhb-
3yeMBIM (hOHOBEIM PACTBOPOM IIOCITIE MHOTOKPATHOTO OITOJIACKMBAHMS CTAKAHYMKOB OMIVCTWILIMPOBAH-
HOH BOIO# 1 (DOHOBBIM 3JIEKTPOIUTOM.

OnTMMaNEHBEIME SBIITIOTCS TaKMe KadecTBa PeaKTUBOB, SJIEKTPOIOB M YUCTOTA ITOCYARI, KOIIa IIoIyda-
I0TCS aHAIMTHYECKIE CUTHAJIBL 3JIeMeHTa B (DOHOBOM pacTBOPE, PaBHBIC WM OIM3KME K HYTO (MEHee 5 MM
TIPY YyBCTBUTENILHOCTH IIpubopa 4 - 10— A/MM), B YCIOBMAX, YKA3AHHBIX I OIPENEIEHUS UCKOMOTO 3JIe-
MEHTA.

N B-u3meperns mmpo6, TOATOTOBIEHHEIX 10 c1iocoby I cormacho 9.1, mpoBoast 1o merony 1 MB-u3-
Mepenuit cormacHo 10.1; o crrocody II cormacao 9.2 — o metoxay 11 cormacHo 10.2; o cmoco6y IIT co-
mtacHo 9.3 — o meToxy III cormacHo 10.3. Kaxasiit meton UB-u3MepeHnit oTimdaeTcs ocaeI0BaTeIbHO
¥ YCIIOBUSIMU €r0 IPOBEACHUS, 4 TAKXKE HOPMATUBAMU KOHTPOJIS (CM. Tabauiry 7).

10.1 BrimoTHeHUEe U3MEPEHHUN ¢ MCIIOJIb30BAaHUEM PTYTHO-IIJIEHOYHOTO
3JIeKTpoJga M CEPUUHBIX MOoAAporpacdoB HUIU BOIBTAMIEPOMETPUUECKUX
amanuszatopoB Tunma CTA, TA-1 (meTon I)

VcraHaBnIuBaOT CIEAYIOIUN peXuM paboTsl TpUOOPOB

- JIBYX3JIEKTPOIHAS CUCTEMA U3MEPEHMI;

- IIOCTOSTHHO-TOKOBBIN MJIM TI€PEeMEHHO-TOKOBBIN PEKUM PETUCTPAIIK BOJIBTAMIIEPOTPaAMM;

- TIOJISIPU3YIOIIIee HAIIPSDKeHUe [UIS 3JIEKTPOHAKOILIeHUS 2jeMeHToB: —1,4 B;

- TOTEHLIMAJI Hayaja perucTpaluy BojbTaMieporpamm: —1,2 B;

- KOHeYHoe HalpstckeHnue pasBeptku: +0,05 B;

- CKOPOCTh JIMHEHMHOTOo M3MeHeHUs IToTeHimana: 50—100 mB/c;

- YYBCTBUTEIBHOCTL IPUOOPA IIPY PETUCTPALMK BosbTaMueporpaMmer: 4 - 10—9 — 8. 10—7 A/mm (B
3aBUCHUMOCTH OT CONEPXKAHMS JIeMEHTa B aHAIM3UPYEeMOI 1Ipooe);

- Bpems anekTposnmia; 10—180 ¢ (B 3aBUCHMOCTH OT AMAIla30HA ONPEAEIIIeMbIX KOHIICHTPAIIMIA).

TTpoBepsIOT IEKTPOXUMHUUECKYIO STICHKY HA YHUCTOTY.

10.1.1 [Ipoeodsm HB-uzmepenue npobol 0ns Kaxucool U3z napantessiviX aHAAU3Upyemvix npoG u xon0c-
moll (KOHmMpoAbHOL) npolvi 6 0OUHAKOBBIX YCAOBUAX.

7151 3TOrO0 B CTaKaHYMK ¢ (POHOBBIM PaCTBOPOM MEPHOI! IMUIIETKOI BHOCAT aJIMKBOTY aHAJTU3UPYEMOIt
Ipo6sl, ToATOTOBIeHHOM o 9.1.2—9.1.3. TToMenaoT cTrakaHYKK C aHAJTU3UPYEMBIM PAaCTBOPOM B 3JIeK-
TPOXUMUUECKYIO SUeliKy. OIyCcKaloT B PaCTBOP MHAMKATOPHBIN 31eKTpol (KaTod) U 3JIEKTPOA CPAaBHEHUS
(arom). ITogxmoyaloT K IpUOOPY MHIMKATOPHHBIN 3JIEKTPOI M JIEKTPOA CPABHEHHUS. YCTaHABIMBAIOT 4y-
BCTBUTEJBEHOCTE ITpUbGOpa M BpeMs IIpeIBapUTeIbHOTO HAKOIUIEHUS coriacHo Tabmuue 3. BxiovaloT mmpo-
IIyCKaHMEe MHEPTHOrO rasa wm YP-o0iydeHre aHaIu3upyeMoro pactsopa B TeueHue 180—300 c.

TIpoBomsgT Tpoliecc MpeaBapUTEIbHOTO 3JeKTPOHAKOIUIEHHS SJIEMEHTOB M3 pacTBOpa MOATOTOB-
JICHHOM IpoOHI IIpH IToTeHIMase HakorwuieHus (—1,4) B B teuenme 120 ¢ mpum 3amaHHON 4YBCTBUTENBHOC-
TH TIOJIsIporpada pu IepeMeMBaHUK pacTBopa. [1o oOKOHYaHMM IpeaBapUTEIBHOTO HAKOIUIEHUS OT-
KJTIOYAIoT ra3 ¥ 9epe3 5—10 ¢ perucTpupyoT BOJIBTAMIIEPOTPAMMEI B IMAIIA30HE ITOTEHLIMAJIOB OT MUHYC
1,2 mo wrroc 0,05 B. Ilpu 3ToM Ha BOIbTaMIIEPOTPAMME PETUCTPUPYIOT aHATUTUIECKME CUTHAJIBI OIIPEAE~
JISEMBIX 3JIEMEHTOB, MAaKCUMYMBI AHOMHBIX TOKOB (IIMKOB) KOTOPBHIX HAXOMATCH IIpU ITOTEHLMAIaX
(—0,90 + 0,05) B miz mumuka; (—0,60 + 0,05) B mra xamvus; (—0,40 + 0,05) B mna cBuHIa u
(—0,10 = 0,05) B msa memqu.

Ecnu Ha BoNBTaMITIEpOrpaMMe aHAIMTUYECKHE CUTHAIBI (BBICOTHI AHOIHBIX ITMKOB) 2JIEMEHTOB GYIyT
npesbinath 200 MM, TO YMEHBIIAIOT WIK IyBCTBUTEILHOCTD IIpUOOpPa, WM BpeMs HaKoIUIeHUA. Eciu BBI-
COTBHI AHOTHBIX ITUKOB 3JIEMEHTOB OYIyT MEHBIIIE 5 MM, TO YBEJIMIMBAIOT YUIM IyBCTBUTEIILHOCTH IIpUOOpa,
WX BpeMs NMPEABAPUTEIIEHOTO HAKOIUICHMS.

Perncrpanmio aHAMTHYECKX CUTHAIOB BCeX YeThIpex ameMenToB (Zn, Cd, Pb, Cu) nmpoBomar ogHo-
BPEMEHHO, €CJIM OHU HE BBIXOIAT 3a IIPEIEIIBI JIUCTa MAaCIITAOHO-KOOPAMHATHON OyMary Wi KpaHa KOM-
IIbI0TEPa. B IPOTHBHOM cilydae IIPOBOISAT PETUCTPAIIAIO AHATUTUIECKIX CUTHAJIOB M OIIPEIEJIEHUE MacCo-
BBIX KOHIIEHTPAIIMIA 3JIEMEHTOB ¢ HAMMEHBIIMMU 3HAYECHHAMH AHATMTHIECKNX CUTHAJIOB, IIOCIIE 9YEro
YYBCTBUTEJIBHOCTH IIPMOOPA YMEHBIAIOT M IIOBTOPSIOT OIEPAITAN JUIT OCTAIIBEHBIX JIEMEHTOB.

Orepaiy 1Mo 3JIeKTPOHAKOIUIEHWIO ¥ PETUCTPAIMK BOJIBTAMIIEPOTPAMM TIOBTOPSIOT TPY Pa3a B BHI-
OpaHHBIX YCIIOBUSIX.

M3MepsoT BEICOTHI AaHOAHBIX ITMKOB OTIPEAETAEMBIX JIEMEHTOB B aHAIM3UPYEMOM PacTBODE.

B crakanumk ¢ aHaIM3MPyEMBIM PACTBOPOM C IIOMOIIBIO IMIIETKU I I03aTOpPa BHOCAT H00aBKY aT-
TECTOBAHHBIX CMeCe 2JIeMEHTOB B TAKOM 00BeMe, YTOOBI BEICOTH AHOIHBIX ITMKOB COOTBETCTBYIONIMX 31—
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MEHTOB Ha BOJIFTAMIIEpOTpaMMe YBEJIWUYWINCh IIPUMEPHO B ABAa pa3a II0 CPaBHEHUIO ¢ ITEPBOHAYATLHOM.
Pexomennyemsrii 006eM mobaBok AC ykazaH B Tabiauile 5.

Tao6numa 5 — PekomeHayeMsle 1o6aBku AC 1 9yBCTBUTEIBHOCTH IIpUOOpa IIPU PETUCTPAIIINA BOJIBTAMIIEPO-
rpaMM IIpYU aHAIKM3¢ IIPOG IUIIEBBIX IIPOAYKTOB M IIPOIOBOIBCTBEHHOTO CHIPHS

Auanason KOHUCHTPaLUi Bpems Konuentpauus AC, Pexomennyemsiit 06beM HyBCTBUTEIBHOCTD
9EMEHTA B MCITBITYEMOM | DIIEKTPOIIN3a, HCIIONIB3YEMOTO TSI 3
pacTBope, MI/oM3 MMH J06aBOK, MI/IM> Ro6aBox AC, cm npubopa, A/Mm
0,001—0,10 5—10 0,1 0,05—0,1 4.1079—1-10-8
0,05—1,0 3—5 1,0 0,05—0,1 1-1078—4.10-7
0,5—10,0 2—5 10,0 0,05—0,1 2.10-8 —8.10~7
5,0—30,0 0,5—2 10,0 mwmm 100,0 0,05—0,1 2-10-7—8-10-°6

HoGaBKu creayeT BHOCUTH B MajioM o6beme (He Gosee 0,2 ¢M3), YTOGBI IIPENOTBPATUTL U3MEHEHME
KOHIIEHTpallmi (hDOHOBOTO PAacTBOpa M M36eXaTh yueTa pa3daBIeHUsI aHATU3UPYeMOM IIPOOHI.

ITpoBoasT nIpenBaprUTEILHOE HAKOIUIEHUE M PETMCTPALIMIO BOJIBTAMIIEpOrpaMM aHAJIM3UPYEMOT IIpo-
OBl ¢ BBemeHHBIMU qo0aBkaMu AC 1IMHKA, KaIMUS, CBUHIA U MEIW TPU-YEThIPE pa3a B TEX Xe YCIOBUSIX,
YTO ¥ aHAJIM3UPYyEeMOM IIPOOHI.

M3MepsioT BBICOTBI aHOMHBIX ITMKOB 3JIEMEHTOB B IIpobe ¢ mobaBkoit AC KaXmIoro OIIpeaessieMoro
2JIEMEHTA.

BrummBaloT comepxuMoe cTaKaHIMKa.

ITpoMbIBaIOT cTaKaHIMK OMAMCTMIUIMPOBAHHON BOIOMA.

AHJIOTMYHBIE OIIEPAITAN IIPOBOIAIT ISl BTOPOH ITapajuleIbHOM M IS X0JI0CTOM (KOHTPOILHOI) IIPO-
OBl B OJJMHAKOBBIX YCIIOBUSIX.

10.1.2 HUB-usmepenus npu anaiuze npobvi 6 u3bvimie 00H020 d1eMeHma

Ha mpaxrrxe gacto 6s1Baet, 4T0O B IIpobe comepXKaHue OTHOTO WM IBYX SJIEMEHTOB HAMHOTO TIPEeBBI-
IAaeT COMEPXKAHNE OCTAIBHBIX. DTO BBIACHSAETCA IIPU PETUCTPAIIMM BOJIBTAMIIEPOIPaMM, KOTIA BEICOTA
AHOIHOTI'O ITMKA 2JIEMEHTA B ITPO0OE IIPEBHIIIAET BLICOTHI AHOMHBIX ITUKOB IPYTUX 2JIEMEHTOB B AECATb U 00-
JIee pas.

Ecmu takum anemenrom gapiserca Cd, Pb wim Cu, To cHavyala OLIEHUBAIOT COIEPKAHNE OCTAJIbHBIX
5JIEMEHTOB B BBIOPAHHEIX T HUX YCIOBUAX M3MEPEHUS CUTHAJIOB. 3aTeM IIPOBOMIT OLEHKY COMEePKAHM
M30BITOTHOTO 3JIEMEHTA IIPM MEHBIINX BpeMEHaX HAKOIUIEHWS M IIpu Oosiee TpybOil UYBCTBUTEIHLHOCTH
pubdopa, ucIroib3ysa nobasku AC aToro ajneMeHTa 00Jiee BEICOKUX KOHIIEHTPAIIWA.

IIpu 6oJBIIOM KOIMYECTBEHHOM COHECPXAHUM Zn B IIpobe 110 cpaBHeHUIO ¢ cogepxanuem Cd, Pb,
Cu UBMEHSIOT HE TOJILKO BpeMsl 3JIEKTPOIN3a K YYBCTBUTEILHOCTD IIpMOOpa, HO U ITOTEHLIMAJ JIeKTPOHA -
koruteHus. Dnexkrporakoruienue Cd, Pb, Cu npoBogsar nipu munyc 1,2 B B reuenue 120—300 ¢ u oeHnBa-
I0T COAIEPKAHME ITUX DJIEMEHTOB 110 METOMY T00aBOK. 3aTeM 3JIeKTPOHAKOIUIEHNE ZNn IIPOBOIAIT IIPU MU~
nyc 1,4 B B Teuenne 20—60 ¢ U OLEHMBAIOT €70 COAEPKAHUE 110 METOLY HOOABOK.

102 BrimoTHeHUEe U3MEPEHUN ¢ UCIIONb30BaHUEeM rpaduUTCcCOmEepXKalero
areKTpoma u aHanuszaTopoB Tuma UBA (metonx II)

Omnpenenenue cogepxanust moHoB Cu, Pb u Cd mpoBomsT U3 OHHOM AJIMKBOTHONM YaCTH IIPOOHI.
AHanm3 IpoOBl HAUMHAIOT ¢ OTIpeeIeHns cogepxkanus B Heit noHoB Cu (I1).ITocte mepexmodeHns ITOTeH-
Iaia HaKOIDIEHMS OIIPEIesIIIoT conepxanue B mpoode nonos Pb (I1) m Cd (II). OnpenencHue comepkaHus
noHoB Zn (II) ipoBomAT U3 APYTroil aJIMKBOTHON YacTH IIPOOLI.

10.2.1 HUB-usmepenus npobvi na codepucanue uonog Cu (II)

B crexiIsHHBIA cTakaH (2exTpoiusep) rnomemaoT 10,0 cM3 UCIbITyeMOro pacTBopa Ipo6bl, IOAro-
TOBJIEHHOH 110 9.2.1 1 9.2.2, no6asisaroT 0,2 cM> pacTBOpa PTYTH a30THOKMUCIION KoHLeHTpaumy 1,0 Mr/cm3.
OIycKaT B 2JEKTPOIM3EP WHIANKATOPHBIN 3JIEKTPOJ, 3JIEKTPOI CPaBHEHUS M BCIIOMOTATEILHBIN 3JIeK-
Tpom. IIpoBOAAT U3MEPEHUS IPH CIASTYIOMINX YCITOBUSIX:

- IpeaBapuUTe/IbHOe KOHLeHTpUpoBaHue: 1pu nmorteHuaie — 0,80 B B Teuenue 15—120 ¢ 11pu nepe-
MEIIMBaHUM 1 15 ¢ — yCIIOKOEHUE pacTBOpA;

- CKOPOCTb JIMHEHMHON Pa3BepTKM MOTeHIIMala (IPOM3BOMHBIN pexxum): 250—450 mB/c;

- KOHEYHEIN mmoTeHLMaa pa3Beptku: + 0,01 B.

VcenoBus U3MepeHUH 3a1a0T B COOTBETCTBUM C MHCTPYKIIMEN 110 SKCIUIyaTalluy aHaIu3aropa MHBEp-
CHUOHHOTO BOJIbTaMIIepoMeTpudeckoro tumna MBA.

TTorennman MakcuMyMa aHOTHOTO ToKa Meau paseH: (—0,10 + 0,10) B.
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TTopsamok IIpoBeieHNA 3JIEKTPOHAKOIUIEHUSI M PETUCTPALIMM BOJIETAMIIEPOTPAMM IIPOOBI U MPOOBI €
nobaskoit AC anemeHTa 1poBoaaT aHamorndHo 10.1 Hacrosiiero craHgapra.

10.2.2 UB-uzmepenus npobor na codeprucanue uonoe kaomus (1) u ceunya (I11)

TTocne ompeneneHus comepXaHUs MeAM IpoOy aHAIM3UPYIOT HA COAEPKAHUE B HEN MOHOB KaaMUs
(II) n ceuama (1I), mepexiTioyas ITOTEHIMAN IIPEeABAPUTENHHOTO KoHIeHTpupoBaHuA ¢ (—0,8) B ma
(—1,2) B. U3mepeHust IPOBOIAT IIPH TEX XK€ YCIOBUSIX.

TloreHImans MAKCMMYMOB aHOIHBIX TOKOB paBHbIL: (—0,45 + 0,10) B s cBunna; (—0,60 +0,10) B
JUTSL KaJIMUSL.

10.2.3 HUB-uzmepenus npobvt Ha codepxcatue uonog yunrka (11)

TIepen BBITONHEHMEM U3MEPEHUIT OTIPEAEIITIOT coiepXkanue noHoB Meau (11) B mcisITyeMoM pacTBO-
pe IpoOEI, IPUTOTOBIEHHOM M3 O30JICHHOW HABECKM.

B crakaHumMK-31eKTpOoM3ep AYEHKM NEKTPOIUTUIECKOM € IOMOINBIO IMIIETKH BMECTHMOCTBIO
10,0 cM3 momemator 8,0 cm3 doHoBoro pactsopa (0,04 Moib/IM3 XIIOPHCTO-BOLOPOIHAS KHCIIO-
ta + 0,14 Moms/mM3 xsopucThIii Hatpyit); 0,1—2,0 cM3 UCIBITYEMOrO pacTBOpa POGHL B 3aBUCUMOCTH OT
COIEepXaHMS IIMHKA B MCITBITYeMoM pacTsope. Jo6asisaioT 1,0—1,5 cM3 pacTBopa YKCYCHOKHCIOTO HATpUs
koHuenTpayu 1,0 moin/mm3, 0,2 cM? pacTBopa pTYTH a30THOKMCIIOH KoHueHTpauuu 1,0 Mr/cm3 u Takoit
061eM pactsopa noHoB raums (111) koHuenTpauuu 0,001; 0,01 wiu 0,1 Mr/cM3, 9TOGH KOHIIEHTPALIMA MO-
Hos rajumud (111) B anexTpomm3sepe B 3—5 pa3 NpeBbIlIaia KOHLeHTpauuo noHoB Meau (II). Bennuuna pH
pacTBOpa B 3JIEKTPOJIM3EPE JHOJDKHO OBITh paBHa (5,5 + 0,5).

IIpoBoasaT M3MepeHUs 1P YCIIOBUAX, YKa3aHHBIX B 10.2.1. IToTeHLIMan MakKCMMyMa aHOTHOTO TOKa
uuHKa paseH (—1,00 + 0,05) B.

IIpoBonsar n3mMepeHus 1Ipo6sl U IIpoObI ¢ m06aBKoil AC 371eMeHTa B OMMHAKOBBIX YCI0BUSAX. OLEeHU-
BalOT COIEPXAHUE FJIEMEHTA METOIOM I00aBOK.

10.2.4 HUB-uzmepenus ucnvimyembix pacmeopos, codepxcauiux 6oasee 0,5 mz/0m3 medu

HN3mepenust mpobbl HAYMHAIOT ¢ OIpeHeIeHUs comepXkaHusa B Heit noHoB Menu (II). OmnpeneneHue
colepXaHus MOHOB MeIY ITPOBOAST U3 IIEPBOii AIMKBOTHOI YacTH Ipo6kl, paBHoii 0,5 cm>. B anexTpomnm-
sep nomemaior 0,5 cM? mcnBITYeMoro pacrsopa Ipo6nl. Ilpmiusaior 9,0 cM3 GOHOBOrO 3MEKTPOIUTA
(0,04 monb/mm? xOpHCTO-BOOpOAHas kuciora + 0,14 Monb/mM3 XIOpUCThIE Hatpuil). JloGaBisOT
0,2 cM> pacTBOpa PTYTH a30THOKMCIION KoHUeHTpauuu 1,0 mr/cm3. TIpoBoasaT usmMepeHus IpodLl U IIPOGLI
¢ mobaskoit AC »imemeHTa.

Copnepxanue B mpode noHoB cBuHUA (II) u kagmus (II) onpeaesnsA0T U3 BTOPOIl aJIMKBOTHOM 4acTH
IIpo6sI, paBHOH 10 cM3,

Omnpenesienre comepxanus noHOB uHKA (II) IpoBomAT U3 TPeThe aTMKBOTHOM YacTH MPOOHI.

10.2.5 Buinoanenue usmepenuii coOepICAHULL CBUHUA 8 KOHCEPBUPOBAHHBIX NUWEsbIX NPOJYKmAax, pacga-
COBAHHBIX 8 HCECMAHYIO MApy

B snexrponusep momenraor 10,0 ¢m3 Ipo6BI, pacTBOPEHHOM IIOCiIe MUHepamusanud mo 9.2.3, u
0,2 cm3 pacTBOpa pTYTH a30THOKMCION KoHIeHTparmu 1,0 Mr/cm3. TIpoBOmAT IpeaBAPUTEILHOE KOHIIEH-
TpupoBanue Ipu moreHuuaine — 1,00 B. IToreHmman Makcumyma a”HogHoro Toka c¢BuHHa (II) pasen
(—0,45 £ 0,10) B.

10.3 BeimonlHeHHNEe U3MEPEHUUN C UCIHOJNb30BAHUEM BPAaIlAIIETroCcsa JUC-
KOBOTO CTEKJIOYIJEPOOHOTO 3JIeKTpoga, CepuiiHoTro nmoangaporpada u camMo -
nucoa (mMmetom III)

Tlepen HawamoM paGOTHL ClIEAyeT YCTAHOBUTD CIEAYIONIMIA peXUM paboThl TpUOOPOB:

- JIMamna3oH Toka: 5—250 A;

- BuA noisiporpaduu: 3-3JIeKTPOIHAS, IIEPEMEHHO-TOKOBAI ¢ KBAJAPAaTHO-BOJIHOBON MOIYJISIIUEH;

- memmpuposanue: 0,1;

- aMIUTATYIa IlepeMeHHOro HanpsokeHus: 30 MB (BO3MOXHO BapbUpOBaHUE);

- ckopocTh passeptku: 30—100 mB/c;

- pexuMm paboThl: HAKOILIEHUE,

- zamepxxka: 110 ¢ (BO3MOXHO BapbUPOBAaHUE);

- HavajbHOe HanpsckeHue: —1,00 B;

- HaIpaBJIeHUE Pa3BEPTKU: ILTIOC;

- awmruutyna passeprku: 1,10 B;

- PpEeXUM: HellpephIBHBIN; 1pu norteHnuaie: 0,3—0,7 B.

B teuenue 40—100 ¢ ounaroT 1MOBEPXHOCTL PA0OYETO SIEKTPOLA, YCTAHABIMBAS [IOTEHIMAL OYUC-
TKU ITIOBEPXHOCTU CTEKIIOyTIIepoaHoro 3jexrpona +0,40 B.
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VYcranasmBaroT noteHIman Hakowienusa —1,40 B u amruutyny passeptku 1,5 B — mipm omnpemerne-
Huu Zn, Pb, Cd; wim norenuuan Hakorwienus —0,95 B u amiuurymy passeprku 1,05 B — 1ipu ompegene-
Huu Cu, Pb, Cd.

H3MepeHus pOBOIAT B COOTBETCTBMM C MHCTPYKIIMEH ITO SKCIUTyaTallMd CEpHMitHOro moJjsporpada
aHasiornyHo 10.1 HacTosAlIEro CTaHmapTa, MCIIOb3YA BPAIAIOIIUIICA 3JIeKTPOA. AJMKBOTAa aHAIM3HPYE-
MOI1 TIPOGBI IIPH 3TOM IIOMEMIAETC B pacTBOp, comepxarmmii 2,0 cM3 ¢poHoBOTO 3eKkTpormmra 1 18,0 cm3
OMINMCTIWUIMPOBAHHOM Bombl. Jlo6asku AC 3JIeMEHTOB IIPOBOAATCS COJIACHO Tabiuue 6.

Ta6nuuma 6 — PekoMeHOyeMbIe JOOABKHM aTTECTOBAHHBIX CMECEH IIPU aHANKM3€e IPO6 CHIPhS U IMUINEBBIX IIPOLYK-
TOB Mo Metomy 111

KoHneHTpauus arrecToBaHHOTO
pacrBopa, Jisl 106aBoK, MT/IM3

JIana3zoH aHATH3MPYEMBIX COICPXKAHUIA

HCTTBITYEMOTO PACTBOPA, MKT/TM> PekoMeHJye MBIt 00BeM T00aBOK, cM3
s

KAIMUM

ot 0,10 o 1,00 BKIIIOY. 0,100 0,02—0,2

¢B. 1,00 jgo 10,0 BKIo4. 1,00 0,02—0,2

cB. 10,0 10 500 BKIIOY. HcxomHyio 1ipoby pasBecTd OUIUCTIWIIMPOBAaHHOU Bojioi B 10—50 pa3
CBHUHEILL

or 0,20 1o 10,0 BKIIIOY. 1,00 0,04—0,2

¢B. 10,0 1o 30,0 BKiIIOY. 5,00 0,05—0,2

¢B. 30,0 1o 80,0 BKIIOY. 10,0 0,1—0,2

¢B. 80,0 1o 500 BKITIOW. HcxomHyio 1mpoby pasBecTH OUIUCTIWUIMPOBaHHOUI Boytoi B 10—50 pas

MEIb

or 0,50 mo 10,0 BxuIIOY. 1,00 0,01—0,2

¢B. 10,0 o 500 BKIIIOY. HcxomHyio 1ipoby pasBecTH OMIUCTIWIIMPOBAHHON Bojtoi B 10—50 pa3
IIMHK

or 10,0 o 100 BxuIrOU. 10,0 0,02—0,2

cB. 100 1o 1000 BKITIOY. HcxomHyoo npody pa3BecTd OMAUCTWILIMPOBaHHON Bojoil B 10—100 pa3

11 Bseruucienne U oopMmieHHe pe3yJbTATOB AHAIN3A

IIpu McHoOIB30BaHMY BOJIBTAMIIEPOMETPUUECKIX AHAIM3ATOPOB B KOMILIEKTE C KOMITBIOTEPOM IIPO-
LIEAYPEl 06PabOTKM BOJILTAMIIEPOTPAMM M BBRIUMCIEHMS PE3y/ILTaTOB aHAIM3a IIPEIyCMOTPEHBI IIPOrpaM-
MHBIM O0ECIIEYeHEM U ITPOBOIATCSA B aBTOMATUUECKOM pexXuMe 0e3 BMEIIaTeIbCTBA OIleparopa.

TIpu ncronp30BaHNM CePUIHBIX IIOIIPOrpadoB U aHAIM3aTOPOB B KOMILIEKTE C CaMOITHCLIEM O0pa-
OOTKY Pe3y/IbTaTOB M3MEPEHUI aHATUTUYECKIX CUTHAIIOB OIIPeaeIIe MbIX METAJUIOB, a TAKXKe pacyeT KOH-
LIEHTPAIlMK KaXIOTO 2JIEMEHTA B aHATM3UPYEMOI IIPoGe IIPOBOIAT CIIeAYIOIMMM 00pa3oM:

11.1 PacyeT BeJIUMUYUH MaKCHUMAJbHBX aHOOTHEX TOKOB (AaHAJTUTUYECKHUX
CUTHAJOB)

11.1.1 Iy omIpemessseMoro 3jeMeHTa PaCCUMTHIBAIOT cpelHee (/) U3 TpeX 3HAYEHUI aHAJIUTHYEC-
KUX CHUTHAJIOB, ITOJYYeHHBIX TPU 4-KPAaTHON PETUCTPALIMU BOJLTAMIIEPOrPAMMEI IPOOHI, He YYUTHIBAS
IIEPBYIO BOJIBTAMIIEPOTPAMMY.

11.1.2  Ilo cpenneit BeicoTe (4;) aHOLHOTO IIMKA UL JAHHOTO JI€EMEHTA BHIYUCIIAIOT 3HAYeHNE MaK-
CHUMAaJILHOTO aHOTHOrO ToKa (/) ameMeHTa 1o dhopmyre

L =h a (1)

rie [} — 3HAYeHUE MAKCUMAJIBHOIO aHOMHOTO TOKA TaHHOTO 3JIEMEHTA B IAHHOM 11pode, A,
hy — CpEIOHSIS BBICOTA AHOLHOTO ITUKA 3JIEMEHTA Ha BOJILTAMIIEPOIPaAMMeE, MM;
o — YYBCTBUTEJIBHOCTD IIPUOGOPA IIPU PETUCTPALIMU JAHHOTO ITUKa, A/MM.
Taxolt xe pacueT IPOBOJAT U HJIS BOJIBTAMIIEPOrpaMM IIPH PETUCTPALIMH aHAJIM3UPYEMOI ITPOOHI C
ITO6AaBKOI aTTECTOBAHHOM CMeCH JIeMEHTA.

L=h,-o,

rlie MHAEKC 2 OTHOCUTCA K aHAJIMTUYECKOMY CHUTHAIIy alIeMeHTa B IIpobe ¢ mobaBkoilt AC.

11.1.3 Eciu perucrpalinio BoJIbTaMIIeporpaMM IpoOHI 1 IIpo6El ¢ mob6aBkoit AC IIpoBOIAT 6€3 U3Me-
HEHUS YyBCTBUTEIILHOCTHY IIPUOOPA U CaMOIIMCLIa, TO omepaitu 1o 11.1.2 He IpOBOMAT, UCIIONb3YS B JAJb-
HEWIMX pacyeTax 3HAYEHUS BEJIMYMHEL BRICOT ITMKOB BMECTO 3HAUCHMI TOKOB ITMKOB.
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112 PacyeT MaccoOBOW KOHIEHTPAUMMU BJIEeMeHTa B Ipobe
11.2.1 MaccoBy10o KOHIIEHTPAIIUIO KaXIOI0 SJIEMEHTA B aHAM3UPYyeMOI Ipobe IS KaxXI0oU 13 ABYX
HapauiebHbIX 1pod X (X, X)), MI/KT wiv Mr/aM3, BEIMHUCISIOT 110 (hopmyrie

X(X;;X,) = NGV _Xm} Vi , 2)
Uy = 11) Vax m
e I; — 3HaYeHWE MaKCUMAJIBHOTO aHOIHOTO TOKA SJIEMEHTA Ha BOJILTAMIIEPOTPAMME JUISI AaHAJTU3UPYEeMOI
IpoOsI, A;
C; — KOHIIEHTpall¥sd aTrTeCTOBAaHHON CMECH 3JIEMEHTa, M3 KOTOPOM JejaeTcs fobaBKa K aHAJIU3Npye-
Moif 1IpobGe, mr/mm3;
V,— obbem gobaBku AC anemeHTa, cM3;
I, — 3HaYeHMe MaKCHMAaJIBHOTO aHOTHOTO TOKA 9JIEMEHTA Ha BOJIbTaMIIeporpaMme JUIS IIPOOEI ¢ 106aB-
xoit AC snmemenTa, A,
Vyu — OOBEM AIMKBOTHI MUHEPAIIN3aTa, B3ATOH Wit UB-m3MepeHnd, cM>;
Xeon — MACCOBasl KOHIIEHTPALMA 2]IEMEHTA B PACTBOPE XOJIIOCTOM IIPOOLI, Mr/mm>3;
Vi — OOIIMI 0ObEM MUHEPAIN3aTa, IIPUTOTOBIEHHBIA M3 030JIEHHOM IPOOLI, cM3;
m — Macca HaBecKu (T) Wik 06beM (cM3) TIpOGHI, B3SATOM T aHAIH3A.
11.2.2 Jlanee pacCUMTHIBAIOT cpeaHeapu(pMeTHIeCKOe pe3yIbTaToB BeraucieHuid 1mo 11.2.1 s kax-

IO M3 IBYX IapaUIENIbHBIX 1106, X, MT/KT Wi MT/mm3

X1+X2 3
X‘:sz' 3)

IIpu ymoBiIeTBOPUTEILHON CXOOTUMOCTH Pe3y/IbTaTOB HapajUleJbHBIX olpeaeieHuii mo 12.1 cpemxHe-
apudmeTIecKoe 3HaUeHNE X, IPUHUMAIOT 34 PE3yJIbTAT aHAM3a. B IDOTMBHOM Cilyyae aHA/IM3 TIOBTOPSI-
10T, UCIIONB3YS PE3EPBHYIO IIPODY.

11.3 ®opma nnpencTaBlIeHUS pe3yJIbTaTOB aHalu3a

PesynpraT KoIM4ecTBEHHOrO XMMHIYECKOTO aHAIM3a B TOKYMEHTAX, ITPEAyCMAaTPHBAIONINX €T0 WC-
TIOJIB30BaHUE, IIPEACTABISIOT B BUIE:

pesyibTar aHaimsa (X, MI/KT Wi Mr/mm3),

XapaKTEePUCTUKA OTHOCHUTEIBHOM morpeurHocTu (8, %), P = 0,95
WIn

% X.p» MIO/KT Wi Mr/mm>. “

(X, £A), mr/xr win Mr/om3, P = 0,95, tme A =

3HavyeHUs 8 IpUBEOEHBI B TabmuLe 2 I KaXIOTo SJIEMeHTa, 00BeKTa 1 CIIocoba.

3HayeHNsl CONepXKaHMI dIeMeHTa B Ipobe X, 1 aOCONIOTHON MOIPEIHOCTU A JOJDKHBI COAepPXKATh
OIMHAaKOBOE YMCJIO 3HAKOB ITOCJIE 3aIlITOM.

Ecnu nmonmy4yeHHBI pe3yIbTaT aHaIM3a COCTABISIET 3HAUCHWE MEHbIIEe HIDKHEH TpaHULbI JUalla30Ha
oIpenesieMbIX KOHLIEHTpAlIUi corimacHo Tabuuile 1, To BOSMOXHBI Ba ITyTH:

- B IIPOTOKOJIaX aHAJIN3a YKa3bIBaTh 3HAYEHUE «MEHBIIEC» HIDKHEH IPaHUIIBI IMAlla30HAa OIIpeIelisie-
MBIX KOHLEHTPALU JAHHOTO 3JIEMEHTA 10 JTaHHOMY METOJY;

- IIpU HEOOXOAMMOCTH (B Ciay4yae GIM30CTH pesyibrara aHajau3a co 3HadeHueM [1JIK snemenra B
JAaHHOM OOBEKTE), aHAIM3 MTPOOBI IIOBTOPSIOT, UCIIOIL3YA OOIBLIIYIO (10 5 pa3) HaABECKY WIM 0OBEM MCXOI-
HOI1 MpOGHI WIM aJIMKBOTY MOATOTOBNEHHOI K MB-u3MepeHuio ipoOHI.

12 KoHTpoab TOYHOCTH Pe3ybTATOB aHAIM3A

12.1 ATITOpPUTM NMMPOBEAEHHUS ONMEPATUBHOTO KOHTPOJISA CXOTUMOCTH

OmnepaTHBHBII KOHTPOJIb CXOAMMOCTH IPOBOAST IIPH ITOJIyYEeHUH KaXIOTO PE3yabTaTa U3MEPEHMH,
MpeACTaBIIAIIeEro co00it cpegHeapudMeTHUYECKOE IBYX ITapaJUIe/IbHBIX onpeaeieHuid. OnepaTHBHBIM
KOHTPOJIb CXOOUMOCTH IPOBOISAT IIYTEM CPABHEHMS PACXOXICHUS IBYX PE3Y/JIbTATOB IapajUICIbHBIX
onpeneneHuil (X; u X,), NOJIy4eHHBIX IIPY aHAJIM3€ 1IPOOLI, C HOPMATUBOM OIIEPaTUBHOIO KOHTPOJISA CXO-
IUMOCTH d.
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CXOIUMOCTD Pe3YIhTATOB ITAPATUIEIHHBIX ONIPENeIeHUN IPU3HAIOT YIOBIETBOPUTEIHHOM, €CII
X, — X <d, &)

rae d = 0,01 - dopy - Xop (Xop — CpenHeapupMeTnIecKoe 3HAYEHNE JBYX PE3Y/IBTATOB I1apaJUIENIbHBIX OIIPE-
nIeaeHu). 3HadeHUSA dypy IIPUBEACHEI B TabmuIe 7.

TIpu mIpeBBIIEHN HOPMATHBA OIIEPATUBHOIO KOHTPOIS CXOOMMOCTH aHAIN3 IOBTOPsioT. Ilpy 1mo-
BTODHOM IIPEBBIIICHUN YKA3aHHOIO HOPMATHBA BBISICHSIOT IIPUUYUHBI, IIPUBOMISIINE K HEYIOBICTBOPH-
TEJIBHBIM PE3YJIbTATAM KOHTPOIIS, U YCTPAHSIIOT UX.

122 AXTOpPHUTM TIPOBEINEHUSA ONEPAaTUBHOTO KOHTPOJISI BOCHPOMU3BO-
OIUMOCTH

OlIepaTuBHBIA KOHTPOJIb BOCIIPOM3BOANMOCTH IIPOBOIAT ¢ MCIIOIB30BAHMEM PabOdMX IIPOO IIyTeM
CpaBHEHMUSI pe3y/IbTaTa KOHTPOJIBHOM IIPOIIEAYPHI, PABHOIO PACXOXICHUIO ABYX PE3YJIETATOB M3MEPEHUIA
COmepXaHMI KOMIIOHEHTA B OMHOM 1 TOH Xe IIpo0e, IMOJIYIEHHBIX B PA3HBIX YCIOBUSX, JOIIYCKAEMBIX METO-
IUKO# (pa3HBIE OIIepaTOPHI, BpeMs, IPUOOPHl U T. I.) — chp u X2, MI/KT WIX MT/IM3, ¢ HOPMATHBOM
OIIEPATUBHOIO KOHTPOJISA BOCIIPOM3BOAUMOCTI — D

1 2
X - X5

cp?

<D, (6)

tme D= 0,01 Dy - X (X — cpenneapudMerryeckoe 3HAYCHIE MeXIy X ép uX gp, MT/KT VUIM MT/1M3).

3HayeHUust Dy IPUBEIEHBI B TaOuLe 7.

Ta6nauma 7 — 3Ha4eHNS HOPMATUBOB OIIEPATUBHOTO KOHTPOMS CXOAMMOCTH, BOCIIPOM3BOIAMMOCTI M ITOTPEIII-
HOCTH JUISL KaXJI0ro pe3ynbTata aHammsa (X (Xi; Xo); Xopy X lp; X, czp’ MT/KT WIM MI/1IM3)

’§ § = Hopmarus H
] % a OpMAaTUB H Hopmatus
T g 5 OIIEpaTUBHOTO KOHTPOJIA OPMAaTHUB BHEIITHETO GODATODHOTO
g8 3 o 4. 0 |OTEPATHBHOTO KOHTPOMS | '\ o - ommpons | ERYTPHIAGopaTop
5 S = CXOTUMOCTH P p
8 2 o BOCTIPOU3BOTUMOCTH OIEPATUBHOTO KOHTPOIISI
< S i | (I ABYX PE3YNBTATOB morpentHoctd K, %
S =] 3o HADAIIIC B EBX Dy % (st 1BYX (P=0 95)0TH NorpenHocTH Ko, %
5 £, B 3 D i) PE3YIBTATOB U3MEPEHUIN) ’ (P =0,90)
S= & 38 OIIpE/ICIICHUI
1 1 Cd 35 42 32 27
Pb 39 47 35 29
Cu 42 50 38 32
Zn 36 44 33 28
2 Cd 35 42 32 27
Pb 46 55 40 34
Cu 35 42 31 26
Zn 32 39 29 24
3 Cd 42 50 37 31
Pb 32 39 29 24
Cu 32 39 30 25
Zn 39 47 35 29
II 1, Cd 46 55 42 35
2,3 Pb 53 64 49 41
Cu 39 47 38 32
Zn 32 39 30 25
11T 1, Cd 51 61 47 39
2,3 Pb 46 55 43 36
Cu 42 50 39 33
Zn 44 53 42 35

ITpu npeBBIIEHMN HOPMATHUBA OIIEPATUBHOIO KOHTPOJISI BOCIIPOU3BOIUMOCTY SKCIIEPUMEHT ITOBTO-
psatoT. I1pK TIOBTOPHOM IPEBBINIIEHN YKAa3aHHOTO HOPMATMBA BBIACHSIOT IIPUIMHEI, IIPUBOIAIINE K He-
VIOBIIETBOPUTETHHEIM Pe3yJIbTaTaM KOHTPOJISA, M YCTPAHIIOT UX.
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123 AJTTOPUTM NIPOBEAEHUSS ONNEPATUBHOTO KOHTPOJS MOTPEMHOCTHU

12.3.1 Aneopumm npogedenus onepamueHo20 KOHMPONs HOZPEUHOCIU C UCHOAb308AHUEM 00PA308 05
KOHmMpons

O6pa3iamMu ULt OIepaTUBHOTO KOHTPOJIST TOTPENTHOCTH ABJISA0TCS Ipobsl ['CO, 1o cocTaBy anex-
BaTHBIE IIpo0aM aHaIM3MpyeMbIX 00bekTOB. Hanpumep, I'CO 7151—95 coctaBa MyKu XXMBOTHOIO IIPOMC-
xoxmaenus; I'CO 3169—85, T'CO 7069—93 cocraBa xydHei kaprodens; I'CO 3171—85, T'CO 7071—93
cocrana 3epHa rmeHunsr; ['CO 7070—93 cocrasa xkpynsl MmaHHoM; ['CO 8080—94 KopHEIIIONOB MOPKOBH;
T'CO 7165—95 cocraBa 3epHa ropoxa, I'CO 7218—95 cocraBa BOOKM M3 CIIMPTA BBICIIEH OYMCTKU;
T'CO 7217—95 cocraBa Bogku u3 criupra «DKcTpa» 1 ap. [lorpemrHocTs arrecropanHoro sHaueHust 'CO He
JIOJDKHA TIPEBHIIATH TPEThEH YaCTH XapaKTepUCTUKH TIOTPEITHOCTH pe3yibTaToB KXA.

AJITOPUTM TIPOBEIEHMS OIIEPATUBHOIO KOHTPOJIS IIOTPEITHOCTH ¢ TIPUMeHeHeM 06pa3IioB M1 KOH-
TPOJISI COCTOUT B CPABHEHMN Pe3yiIbTaTa KOHTPOJILHON IIPOLIEAYPhI, PABHOTO PA3HOCTU MEXITY PE3YILTaTOM
KOHTPOJIEHOTO M3MEPEHUS aTTeCTOBAHHON XapaKTepUCTUKM B 06pasIe MId KOHTPOII — X U €ro aTTecTo-
BaHHBIM 3HaueHUEM — C, ¢ HOPMATUBOM OIIEPaTUBHOTO KOHTPOJIA ItorpentHocty — K.

ITorpemHoOCTs KOHTPOILHOTO U3MepeHUst — X, MI/KT WK MT/IMS, 4 TAKXKE TIOTPENIHOCTD PE3YIlb-
TaToOB aHAIM3a pabouMx I1poO, BLIITOJIHEHHBIX 3a IIEPUOM, B TE€UEHUE KOTOPOIO YCIOBUS IIPOBEAEHMS aHa-
JI3a IIPUHUMAIOT CTAOMIILHBIMU M COOTBETCTBYIOIIMMU YCIIOBHAM ITPOBEIEHIS KOHTPOIBHOTO U3MEPEHU,
MIPU3HAIOT YIOBIETBOPUTEILHOM, €CITU:

| X, — Cl<K )

rne K= 0,01 Ky - C. 3HaueHns Ky IpUBEOEHBI B TAOIMIE 7.

TIpu mpeBbIIIEHNM HOPMATHBA OIIEPATHBHOTO KOHTPOJIS ITOTPEITHOCTH SKCIIEPUMEHT TIOBTOPSIOT C
HCIIONIb30BAHUEM JIPYTroi IIpoOkl. I1pK IOBTOPHOM ITPEBHIINIEHNH YKA3aHHOTO HOPMAaTHBA BBISICHSIIOT TIPU-
YUHBI, IPUBOOAIIAE K HEYIOBIETBOPUTEILHBIM pPe3yIbTaTaM KOHTPOJIA, U YCTPAHSIIOT WX.

12.3.2  Aneopumm npogedenus OnepamugHo2o KOHMpOAs NOSPEUHOCMU C UCHONb308aHUeM Memoda 0o6a-
80K

AJITOPUTM TIPOBEMEHUS OIIePATHBHOTO KOHTPOJIS IIOTPEITHOCTH ¢ MCIIOIB30BaHNEM MeToIa T06aBOK
COCTOMUT B CPAaBHEHMHU Pe3yJIbTaTa KOHTPOJILHOM IIPOIIEAYPDI, PABHOTO PA3HOCTH MEXKIY PE3YJILTATOM KOH-
TPOJIBHOTO U3MEPEHMUS TIPOOHI ¢ HOGaBKOM X ;, TpoOsl X 1 3HaueHreM 100aBku — C, ¢ HOPMATUBOM OIle-
PATUBHOTO KOHTPOJIA MOTPEITHOCTH K.

Hopwmatus onepaTBHOTO KOHTPOJIS ITOTPENTHOCTH PACCUMTEHIBAIOT 110 (popMymam:

- IIpM TIPOBEACHUN BHYTpHIabopaTopHoro KoHTporsda (P = 0,90)

K, = 0,84 \/ (AX )% + (AX p)?, Mr/kr wim mr/mv?; (8)

- TIpW IIPOBeAeHUN BHeNrHeTo KoHTpoit (P = 0,95)

K = \/ (AX )2 + (AXm)z, MI/KT WJIM MI/IM, ©)

riae AX;, AX (Mr/Kr win MI/IM3) — 3HAYEHMS XapaKTEPUCTUK ITOTpeIrHocTH (6e3 yueTa 3HaKa),
COOTBETCTBYIOIINE COAEPKAHUIO OIIPEAEIIeMOTO KOMIIOHEHTAa B TIpobe U Ipobe ¢ T00aBKO, COOTBET-
CTBEHHO.

3nagennsa AX; u AX, onpenensior 1o popmyre 4 i npoOsl ¥ TPOOH ¢ T0GABKOK.

TlorpenTHOCTs KOHTPOIBHOTO M3MEPEHMSA, a TakKe ITOTPEIIHOCTh Pe3y/IbTAaTOB aHAIM3a paboumx
11po0, BBITIOTHEHHBIX 34 IIEPUO, B TEUEHNE KOTOPOTO YCIOBUS IIPOBEACHMS aHAIN3a IPUHUMAIOT CTaOWUIIb-
HBIMU U COOTBETCTBYIOIIMMH YCIOBUAM ITPOBEACHUS KOHTPOIBFHOTO U3MEPEHNS, TIPU3HAIOT YIOBIETBOPH -
TEILHBIMU, ECIIU:

| X, — X, — Cl<K, (10)

ITpu mpeBBIIIeHNT HOPMATUBA OIIEPATUBHOTO KOHTPOIISA ITOTPEIIHOCTY SKCIIEPUMEHT TTOBTOPSIOT C
HCIIOIB30BAHUEM APYToil IpoOkel. [Tpyu IOBTOPHOM IIPEBBIIIEHNN YKAa3aHHOTO HOPMATUBA BBISICHAIOT IIPH-
YUHBI, TPUBOMSIINE K HEYIOBIETBOPUTEIIFHEIM PE3yIbTaTaM KOHTPOJS, U YCTPAHSIOT UX.

12.4 TlepnommyHOCTb KOHTPOJIS yCTaHABIMBAET JJa00paTOPUS, KOTOpas IIPOBOIUT aHAJIN3, C YIETOM
(hakTIIECKOTO COCTOSTHUS aHATTUTUIECKUX PadoT.
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ITPUJIOKEHHE A
(cnpagounoe)

Bubmuorpadus

[1] MU 2334—95 Pexomenpauusa. 'CU. Cmecu arTecToBaHHBle. IlopgmoK pa3paboTKH, aTTeCTAI[dd
U TIpUMEHEHUS

2]
3]
[4]
[5]
[6]
[7]
(8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]

TV 25-04-1696—75 BonsT™eTp 1bpoBoil. TexHuyeckue ycIoBus
TV 4215-001-20694097—98 Anamusarop Boiabramiepomerpudeckuii CTA. TexHnumueckue yciuoBUs
TV 4215-000-36304081—96 Anamuzarop BonbsramiepoMerpudeckuii TA-1. Texaudeckue ycnoBus
TV 4215-001-05828695—95 AHanuzarop YHUBEPCAILHBIA BOJIBTAMIIEpOMETpUYeCKMiA. TexHIeCKIe YCIOBUS
TV 25-74.24.021—86 Camormucerr ITTA-1. TexHmdeckre yCaoBUs
TV 48-20-117—92 Turenb cTeKIOYIIEPOIHBIA BMeCTUMOCTBIO 50 cM3. TexHrMuecKue yCuoBHus
TV 25-1173.103—84 Ammapar juist SUAUCTIUISIIIAN BOABL. TEeXHUYECKUE YCIOBUS
TV 64-1.973—76 IIumusl TUreabHbE. TeXHIUECKIE YCIOBYS
TV 6-09-2878—84 Kucora xmopHast. TeXHUYeCKUE YCIOBUS
TV 6-09-1567—78 HaTpuil yKCYCHOKUCBINA. TeXHIYECKHE YCIOBU
TV 6-09-4733—79 Tammust HuTpar. TeXHIYeCKIIe YCIOBYS
TV 6-09-04-8—84 Tawuii Merammueckumii. TeXHIIeCKMe YCIOBUS
TV 6-09-3678—74 Kamusa xmopun oc. 4. TeXxHIIecKUe YCIOBUS
TV 6-09-1678—86 @wisrpsl 06e3301cHHBIE. TeXHUTIECKUE YCIOBUST
TV 2-036-0224450-014—89 IlIkypka numidoBaibHAs TKaHeBask 3J600poBas. TexHudecKue yCIOBUs
TV 2-037-150—86 IlIxypka numidoBajibHas TKaHeBast aMasHast. TeXHUIeCKHAe YCIOBUA
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KomoueBnie cioBa: IIPOMYKTEI, CHIPLE, ITPOAYKTEI IIUIIEBHIE, TIPOTOBOILCTBEHHOE CHIPhE, METOM aHAIM3a,
MHBEPCHOHHO-BOJIBTAMIIEPOMETPUIECCKUI aHAIM3, TOKCHYHBIE 3JIEMEHTHI, COmepKaHue 2JIeMEHTOB, Kal-
MW, CBUHEI, MeIb, ITUHK
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