I'OCT P 51301—-99

FTOCYIAPCTBEHHBIN CTAHJIAPT POCCUUCKOUN ®EIEPAIIUU

IHPOJAYKTbI IIUINIEBDIE
U ITPOJOBOJIbCTBEHHOE CbIPbE

M HBEepCHOHHO-BOJIbTAMIIEPOMETPHICCKHE METO/IbI
omnpeaeieHusl CoAepKaHUs TOKCHYHBIX 3JIEMEHTOB
(KaaMus, CBUHIA, ME€IU M IIMHKA)

U3nanne opunuaibHOE

MockBa
CtaHpapTuHhOPM
2010


http://geobases.ru/land_sale_0.html
http://geobases.ru/land_sale_0.html
http://geobases.ru/land_sale_0.html
http://geobases.ru/land_sale_0.html

rocT P 51301—-99

[IpenucioBue

1 PA3PABOTAH AxxpeanroBanHon HaydHo-uccienoBaTe IbCKOM JIADOPATOPHEN MUKPOIIPUMECEN
Tomckoro noaurexunuyeckoro yaupepcurera, OO0 «HIII TexmoananuT», aKkpeIUTOBAHHOU METPOJIOTH -
yeckou ciyx6or HWUJI Muxkpornpumecent T11Y n ToMCckM LIEHTpOM CTaHAAPTU3ALIUN, METPOJIOTUU U CEP-
tudpukany; TOO HIIBII «MMBA» 1ipy YpajibCcKOM rocygapCTBEHHOM 3KOHOMMWYECKOM VHUBEPCUTETE U
XUMUKO-aHaauTndeckon sjadoparopueit 1opllCIOH (r. ExatepnHOypr); YueOHO-HAydIHO-IIPOMN3BOACTBEH-
HBIM KOJDIEKTUBOM «AHaJIMT» KyDaHCKOTO rocyrapcTBEHHOTO YHUBepcuTeTa (. KpacHomap); mopaboTaH ¢
VUACTUEM aKKPEIUTOBAHHOM UCIIBITATEILHOM Jlaboparopuu 1 0MCKOro LieHTpa CTAHAAPTU3ALIU, METPOJIO-
T U CepTUPUKALIMM,; aHAIUTUYECCKOM IpyIIon gJadoparopuu 3aBojga «ComHedHbI» (T. OMCK)

MeTposiornueckast 3KCIeprusa 1 arrecraluus MeToauK IpoBeacHa YpaibckuM HUW Merponorun

2 BHECEH Texnunuyecxkum xkomureToM 110 cragaapru3anmd TK 335 «MeToabl UCIIBITAHUNT arpoIrpo-
MBIIIUIEHHOM IIPOAYKIMU Ha 0€30IIaCHOCTb»

3 TIPUHAT U BBEJAEH B JEUCTBUE Iloctanosienunem [occTanmapta Poccuu oT 2 aBrycrta
1999 r. No 230-cT

4 BBEJAEH BIIEPBbBIE

> IIEPEU3JAHWE. Mapt 2010 1.

© UIIK UzpateapcTBO cTaHmIapToB, 1999
© CTAHIAPTUH®OPM, 2010

Hacrosamuii ctTanmapT He MOXET OBITh ITOJTHOCTBI WJIM YaCTUYHO BOCIIPOM3BEICH, TUPAKUPOBAH U
pacIIpoCTpaHeH B KadecTBe OopMIMAIBHOTO M3JaHUAa 0e3 paspelneHUS PenepaylbHOIO areHCTCTBA 110 TeX-
HUYECKOMY PETYIMPOBAHUIO U METPOJIOTHIH

I1 66



rocT P 51301—-99

CoaepxaHue
1 Ob6sacTh IpUMEHEHUS . 1
2 HopMmaruBHBIE CCBHUIKH . C e e 1
3 Or1npeneneHnsd, 0003HAUYCHUI U COKpAILCHUA . o 3
4 CyIIHOCTb METOJA MHBEPCUOHHOM BOJILTAMIIEPOMETPUHN . 3
5 XapakTepUCTHKA IIOIPEIIHOCTH PE3YJILTATOB U3MEPECHUN 4
6 TpeboBaHUS K BBITIOITHEHUIO U3MEPEHUH. e e e e e e e e e, 5
7 CpelcTBa U3MEPEHUM, BCIIOMOTaTeJIbHOE 0DOPYAOBAHME, ITOCYAA, PEAKTUBBL 1 MATCPUAIIBI . 6
8 lloaroroBka K BBITOJHECHUK) U3MEPECHUMN . 7
9 lloarorosxa 1pod x UB-usmepernmam . . . . . . . . . . . . . . . 0 0 e e e e 1]
10 IlpoBeleHME UBMEPEHMM . . . . . . . v v v v v v e e e e e e e e e e e e e e e e 13
11 Bpmucienue n opopMIIEHUE PE3YIIBTATOB AHAIM3A . . . « + v v v v e e e e e e e 1T
12 KOHTpOJIb TOUHOCTH PE3YIABTATOB AHAIMBA. . . . . + + v v v v e e e e e e e e e e s 18
[Ipmwroxenune A bubmumorpaduss. . . . . . . . . . . . . . e s 21

67 [11



I'oCT P 5130199

FTOCYIAPCTBEHHBINU CTAHIAPT POCCUHUCKOU ®ENEPAIIUNU

[MPOAYKTHI IIMIIEBBIE U IIPOAOBOJBCTBEHHOE ChIPHE

N HBEPCHOHHO-BOJIbTAMIIEPOMETPUIYCCKHE METOABI ONpeae/IeHUs COAEPKAHNA TOKCHYHBIX 3J1€MEHTOB
(KagMua, CBUHIA, MeIHU M IIAHKA)

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

Hata eeenenusd 2000—07—01

1 OoOaacTh npuMeHeHHS

Hacrosgimuit cragmapT pacipoCcTpaHIeTCa HA IIPOAYKTHI ITUIUEBBIE M IIPOOOBOJILCTBEHHOE CBHIPHE U
YCTAHABJIMBACT MHBEPCUOHHO-BOJBTAMIIEPOMETPUUECKIIE METOABI OJHOBPEMEHHOTO OIIPEACIICHUSA B HUX
COIECPXKAHMA TOKCUIHDBIX 3JIEMEHTOB (KaaMMUA, CBMHIIA, MEIU M LIUHKA).

2 HopmatuBHbBIE CCBLIKH

B HacTosdleM cTaHoapTe MCIIOJIb30BAHBI CCHUIKM HA CIIEAYIOIINE CTAaHIAPTHI:

[OCT 12.1.004—91 Cucrema cranmaproB 0Oe3onacHocTd Tpyaa. lloxapHaa 6e301acHoOCTL. O0IIME
TPeOOBAHNI

[OCT 12.1.019—79 Cucrema craHgaproB O€30IIACHOCTU TPVyHAa. IJIeKTpobe3olracHoCTh. O0Iue
TPeOOBAHUA M HOMEHKIIATYPA BUIOB 3alWTHI

[OCT 12.4.009—83 Cucrema craHgaproB dOesonacHocTd Tpyaa. lloxapHaga TexHMKA MU 3allATHI
00BbeKTOB. OCHOBHbBIE BUABL. PasMmelieHre U oOCIyKMBAHUE

[T'OCT 1770—74 llocyna MepHa4 j1aboparopHad crexiiaaHadg. LvmmHaApsl, MEH3YPKU, KOJIOBI, IIPO-
onpku. OO0IIMEe TEXHUYECKUE YCIIOBUS

['OCT 2405—88 ManHoMeTpbl, BAKYYMMETPBI, MAHOBAKYYMMETPBI, HAIIOPOMEDPDI, TATOMEPDBL U TATO-
HarmopoMepsl. O0IIIMe TEXHUYECCKNE YCIIOBUI

[1'OCT 3118—77 PeaxkruBbl. Kuciaora cosstHasg., TexHUYeCKUe yCIIOBUS

['OCT 4165—78 Peaxktunnl. Menb (11) cepHokuciaas 5-BoaHast. TexHuueckue yciIOBUS

['OCT 4174—77 PeaxtuBbl. IMHK CepHOKUCIIBINA 7-BOAHBIN. | eXHMYECKME YCIIOBUI

['OCT 4204—77 PeaxkruBnbl. Kuciora cepHast. TexHUdecKue yCiIoBUS

[[OCT 4212—76 PeaxTuBnl. MeTOIBI IIPUTOTOBIEHUS PACTBOPOB T KOJIOPUMETPUUECKOTO N Hede -
JIOMETPUYECKOTO aHaIM3a

['OCT 4236—77 Peaxktunsl. CBuHeln (II) azoTHOKMCIIBIN. TexHMUYECKUE YCIOBUS

[1'OCT 4328—77 Peaxtusbl. Harpuga ruapooxucs. 1exHmueckue yCiIoBUS

['OCT 4456—75 Peaxtusnl. KanvMuii cepHOKUCITBIN. TexHnueckue yciIoBUA

['OCT 4461—77 Peaxtusnl. Kuciora azorHasg. TexHndyeckue yCIOBUS

['OCT 4520—78 Peaxtussl. Pryrh (11) azotHOKMCTag 1-BomHasd. TeXHMUECKME YCIIOBUSA

['OCT 4658—73 Ptyrh. Texungeckye yCiIoBUS

['OCT 5667—65 Xined u xsebo0yiIounbie n3nenud. [Ipasmia mpueMKn, MeTOIBI 0TOOpa 0OpPa3IIoB,
METOJIbI OIIPEACIICHUS OPTAaHOJICIITUYECKMX IT0KA3aTeIIe U MaCChl U3ACIINI

[OCT 5848—73 Kuciaora mypasbuHad. 1eXxHUUECKUE YCIOBUS

['OCT 6709—72 Bopa aucTwniMpoBaHHAA. TexXHUYECKUE YCIOBUS

['OCT 7269—79 Msgaco. Metonnsl oTObopa 00pa3lloB U OPraHOJEIITUYECKNE METOALI OIpeIeIeHUS
CBEXKECTU

['OCT 7631—2008 Priba, HepbIOHBIE OOBEKTHI M ITIPOAVKTHI 13 HUX. MeTOIBI OIIpelesIe HUST OPraHo-
JIETITUYECKX M PU3NIECCKUX TTI0KA3aTeIeH

N3panve o@UIMaabHOE
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['OCT 9293—74 (MCO 2435—73) A30T ra3o00pa3HbId M XKMAKWI. TeXHMUEeCKME YCIOBUI

['OCT 9736—91 Ilpubopsl 21eKTprUUecKUe IIPSIMOTr0 IIpeodpa30BaHUs AT U3MePEHMS HEIIEKTPU -
YeCKMX BeJIMYUH. OOIMe TEXHUUYECKUE TPEOOBAHMS U METOIbBI UCIIBITAHUN

['OCT 9792—73* KonbacHble U3IeIUA U IIPOAYKTHI M3 CBUHWHBI, OAapaHWHBI, TOBAAMHBI U MCa
IPYIMX BUIOB YOOMHBIX XXUBOTHBIX M IITULL. [lpaBuiia npueMku M MeTOIbL OTOOpA 11pob

['OCT 10054—82 Illkypka uomdoBanHag. TexHMUeCKUE YCIOBUM

['OCT 10929—76 PeaxtuBbl. Bogopona nepokcun. TexHuyeckyie yCIOBUS

['OCT 11125—84 Kwuciora a3orHasg oco00M YUCTOTHI. | €XHUYECKIME YCIIOBUA
['OCT 12026—76 bywmara ¢dmwmmTpoBaibHag jJadopaTtopHad. TexHudeckue yciIoBUA
['OCT 13586.3—83** 3epno. IlpaBuia nmpueMK 1 MeTOALI OTOOpa IIPod

['OCT 13861—89 (MUCO 2503—83) PenyxkTopsl [UId razoruia3MeHHoON ob6paboTku. O011I1e TEXHIUEC-
KM€ YCIOBU

['OCT 14261—77 Kucaora congHass 0oco00M YUCTOTHL. TeXHUYeCKNe YCIOBUS
['OCT 14262—78 Kucaora cepHasgd 0co00M YMCTOTHL. TeXHUYeCcKNe VCIOBUS

['OCT 14919—83 BeKTpOILIUTHI, SJIEKTPOIUINTKHY M KAapO4YHbIe AJIeKTpomrKadol ObITOBBIE. OO0OII1E
TEXHUYECCKUE YCIIOBUA

['OCT 15150—69 Mamuysbl, 1pubopel U APyIUe TeXHUdeckre niaenus. VcroaHeHus w1 pas3iiny-
HBIX KIIMMATUYECKUX PAMOHOB. KaTeropmu, yciIoBUA 3KCIUIVATALIMU, XPAHEHWS M TPAHCIIOPTUPOBAHUS B
JACTH BO3ACUCTBUA KIMMATHUYCCKMX (PAKTOPOB BHEIHEW CPEIBI

['OCT 17435—72 JluHenky yeprexXHble. | eXHMUECKUE YCIIOBUS
[OCT 17792—72 3DiexTpol CpaBHEHUA XJIOpCEePeOpAHbIM HACBIILICHHBIM O0pAa310BLIN 2-T'0 pa3psiaa
['OCT 18300—87 Crupt 5TWIOBBIA PeKTU(PNKOBAHHBIN TEXHUYSCKN. TeXHUYeCKE YCIOBHUS

[OCT 19908—90 Tumim, yamxkuy, crakaHbl, KOJObI, BOPOHKHU, IIPOOUPKM M HAKOHCUYHWKU U3 IIPO-
3PAYHOTO KBapLEBOTO cTekia. ObIIMe TEXHUYECKUE YCIIOBUY

['OCT 20490—75 PeaxTuBbl. Kanmil MapraHioBOKMCIIBIN. | eXHMUECKUE YCIOBUA

['OCT 21400—75 Crexio xuMuko-jgadboparopHoe. TexHnueckume TpedboBaHud. MeToabl UCIIBITAHUN

['OCT 24104—88*** Becpr 1adopaTopHbBIE OOIIEro HaA3HAYCHUS M 00pa3oBbie. O0OIIME TEXHYEC-
K€ YCIIOBUSI

['OCT 25336—82 Ilocyma u obopyooBaHue 1adopaTOpHBIE CTEKISIHHBIE. THUIILI, OCHOBHBIE IIapa-
METPBL M PA3MEPDL

['OCT 26809—86 Moioko 1 MOJI0YHBIE TTPpOoAyKTHL. [lpaBmia mpueMKy, METOOBI OTOOpPA M TIOATO-
TOBKU IIPOO K aHAJIN3Y

['OCT 26929—94 Croipbe n npoaykThl nuiessie. [logroroska mpo6. MuHepammu3aund WIS OIIpele-
JICHUSI COACPXKAHUSA TOKCUYHBIX 3JIEMEHTOB

['OCT 27668—88 Myxka 1 otpyou. [lpnemka n MeTonsr otOOpa 1Ipod

['OCT 29225—91 (MCO 1775—75) Ilocyma n obopynoBanue papdopoBbie JadboparopHbie. ObIINE
TPeOOBAHUSA 1M METOIBI UCIIBITAHUN

['OCT 29227—91 (MCO 835-1-81) Ilocyma maboparopHada crekaHHad. [1umieTk rpagynpoBaHHBIE.
Yacrtp 1. Obmimne tpeboBaHUA

['OCT 30004.2—93 MaitoHessl. 1lpaBwiia nmpueMK1 1 MeTOABLI UCIIBITAHUNT

['OCT P 8.563—96 T'ocymapcTBeHHas cucTeMa 00ecIIedyeHUSI eJUHCTBA 3MepeHn . MeTOIMKU BbI-
IIOJTHEHA N3MEPECHUN

['OCT P 51944—2002 Maco nmrtunsl. MeToabl olpeacaeHUA OPraHOJSIITUICCKUX I10KA3aTEIIEN, TEM-
IIepaTypbl 1 MacCChl

['OCT P 52062—2003 Macia pacturenbHble. [IpaBuiia mpueMK U METOIBI OTOOpa IPoo.

[OCT P 52179—2003 MaprapuHsl, KUPHI U KYJIMHAPUU, KOHIUTEPCKON, XIIeOOIIEKAPHON U MO-
JIOYHOM IIPOMBINUICHHOCTH. [1paBmiia mpueMK 1 METOIBI KOHTPOJIA

T'OCT P 52377—2005 W3penuga makapoHHbie. 1 1paBuiia IpueMK U1 METOIBI OIIPEACIICHUA KAa4eCTBA.

* Ha teppuropun Poccurickont @Oeneparin gorroaHuTeaAbHo jecteyeT 'OCT P 51447—99.
** Ha tepputopun Poccuitckoit Peneparun nonoagutenbHo aetictsyeT ['OCT P 50436—92.

W C 1 mronsa 2002 r. geictByer 'OCT 24104—2001 (Ha Teppuropuu Poccuiickon Penepaniid ASHCTBYET
['OCT P 33228—2003).
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3 Onpeaenenus, 0003HAYEeHUS U COKPALIEHUSA

3.1 B Hacrogmem cragmapre IIPUMEHIIOT CICAVIOIIME TEPMHUHBL € COOTBETCTBYIOILVMU
OIIpEHCIICHUSAMMU.

arrecToBanHasa cmech (AC): CpencTBo M3MEPEHNS B BUAE CMECH BELIECTB, HE IIPECIHA3HAYECHHOE IS
CEPUMHOTIO IIPOU3BOACTBA, METPOJIOTUIYECCKUE XAPAKTEPHUCTUKM KOTOPOTO YCTAHOBIECHBI METOIOM ATTECTA-
IUU 110 ITpoueaype HpurotoBieHud |1]. AC roToB4T HA MeCTEe IIPUMEHEHMI B COOTBETCTBUU ¢ METOIUKOMN,
PETJIIAMEHTUPOBAHHON B YVIBEPXKICHHON TOKYMEHTAIINN;

OCHOBHOHM pacTBOp: PacTBOp MOHOB KOMIIOHEHTA, IIPUTOTOBIICHHBIN 13 I CO 111 peakTBa, HEOOXO-
TUMBIN I IIPUTOTOBIIEHNI aTTECTOBAHHOM CMECH;

BOJIbTaMIIeporpamma: KpuBasg 3aBUCUMOCTU TOKA AHOIHOT'O PACTBOPEHUS SJIEMEHTOB OT IIOTEHIIMA-
JIa BIIEKTpoAA.

3.2 B HacrodiieM craHgapTe IIPUMEHIIOT CIICAYIOIINE COKPAILICHU.

M B-MHBepCMOHHO-BOJIBTAMIIEPOMETPHUYECCKIE WJIM MHBEPCUOHHAY BOJIBTAMIIEPOMETPUA,

AC — arTrecTOoBaHHAS CMECH;

BA — BoJbTaMIIEpHAM;

Y® — yapTpadpunoneToBoe;

OP — 0oCHOBHOM pacTBOP BEILECTBA;

['CO — rocymapCTBEHHBIN CTAHOAPTHLIM OOpasell.

4 CymHOCTb MEeT0Ja HHBEPCHOHHOH BOJIbTAMIEPOMETPHH

Ko/mmuecTBEHHBIN XUMHWYECKM aHAIIN3 IIPO0 ITUIIEBBIX IIPOAYKTOB U IIPOJOBOJIBCTBEHHOTO ChIPHS HA
CONCPXKAHNE TOKCMYHBIX SJIEMEHTOB (KaIMMU, CBUHIIA, MEIM M LIMHKA) OCHOBAH HA MHBEPCHUOHHO-BOJILT-
AMIIEPOMETPUYECKOM METOHE OIPEOCICHUI MACCOBBIX KOHIICHTPALMM SJIEMEHTOB B  PacTBOpE
IIOATOTOBJICHHOM IIPOOLL.

Ob6masa cxema anaamsza npod metogoM UB npencrasaena na pucynke 1.

[ToaroToBka
npubopa,
SNeKTpoaos,
pacTBOPOB U T.A.

[lpoBepka
[logrotoBka npob ANEKTPOXUMUYEC-
KO AYEUKU

B - usmepeHusa npu

aHannse npoob

Cbhemka BBeaeHue CbeMka
BA-kpuson nobasku BA-kpuson +
NpooObl AC anemeHTa nobaBku

PacueTt

KOHLeHTpaLuu

PucyHoK 1

Crrocobnr (I, 11, I11) monroroBkM 1mpo6 K MB-u3MepeHMAM IIpUBEICHBI B pasfeie 9 HACTOAIETO
cra”Haapra. O0BeKTHI AHAJIN3A YCIIOBHO PA3deiICHBI HA TPYIIILL: 1 — «TBEePIAbIE» IIPOAYKTBI, 2 — MOJIOKO
1 MOJIOYHBIE IIPOAVKTHI, 3 — aJKOTIOJbHBIE M 0€3aJIKOrOJIbHBIC HAIIUTKIL.

Merton MB-usmMepeHU OCHOBAH HA CIIOCOOHOCTHU SJIEMEHTOB SJIEKTPOXUMUUYECKU OCAXKIATHCI Ha
MHINKATOPHOM 2JIEKTPOIE M3 AHAJIU3UPYEMOI'0 PACTBOPA IIPHU 3aJaBACMOM ITOTCHLINAJIE IIPEACIBHOTO AU -
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(py3MOHHOTO TOKA, a4 3aTEM PACTBOPSTHCSA B IIPOLIECCE AaHOJIHOM ITOJISPU3ALIIN TIPH OIIPEACITICHHOM ITOTCH-
IHAJIE, XapaKTEPHOM UL KaXAoro siaeMeHTa. llponecc ajeKTpoocaXIeHN SJIeMEHTOB HA MHINKATOPHOM
JIEKTPOAE IIPOXOAUT IIPU 3aJAHHOM ITOTCHIHAIE SJICKTPOJIN3a B TEUCHUE 3aaHHOTO BPEMEHU 3JICKTPOIIUN -
34. DJIEKTPOPACTBOPEHUE SIIEMEHTOB C IIOBEPXHOCTU 2SJIEKTPOAA IIPOBOIAAT B PEXUMME MEHAKOIIETOCH
TMOTEHIIMAIA (JIMHEMHOM WJIA APYroM) IIPY 3aJaHHOM YYBCTBHUTEJIBHOCTU IIpHOOpA.

Perncrpupyemast BoJbTaMIIEpOrpaMMa COACPXUT AHAIMTHUICCKHME CUTHAJIBI (MAaKCHUMAaJIbHbBIE aHO.-
HBIE TOKM) OIIPEACIIIECMbBIX SJIEMEHTOB. AHAIUTUICCKWI CUTHAJI SJIEMEHTA IIPSAMO IIPOIIOPIINOHAILHO 3aBH -
CUT OT KOHILICHTPALIMU OIIPEACIIIEMOro 3j1eMeHTa. MacCoBbIe KOHIIEHTPALIUM 3JIEMEHTOB B MCIIBITYEMOM
PACTBOPE IIPOOLI OIIPEHACIISMIOT 110 MeTOAY H100aBOK AC OIIpeleiIIe MbIX SJIEMEHTOB.

Jlamma3oHbl OIIpeaeIIeMbIX MACCOBBIX KOHIIEHTPAILIUM SJIEMEHTOB M BEIMYMHBI HABECOK MJIM O0BE-
MOB JJI Pa3/IMYHBIX I1POO0 IIUILEBBIX IIPOAYKTOB M IIPOAOBOJIBCTBEHHOT'O CBHIPHS IIPUBEACHBI B Ta0IULe 1.
Eciaun comepxaHUe SJIEMEHTOB B IIPOOE BBLIXOAUT 34 BEPXHUE I'PAHMLLI JUAIIA30HOB OIIPEACTIACMBIX KOH-
LIEHTPALIUH, JTOITyCKaeTCA pa3dasieHue (10 S pa3) IMOATOTOBICHHON K Y B-u3MepeHIIO ITPOOBI MM B3SITHE
MEHBIIEN aJIMKBOTHL U1 M B-13MepeHUA 11OATOTOBIEHHOM IIPOOBL.

Tadbnuimma 1 — /JluanmaszoHsl OHUpeIeaIeMbIX KOHIICHTPpAIUN 3JIEMEHTOB U BEJIMUUHBI HABECOK (OOBEMOB) IpOO I
Pas3IMYHbIX BUJIOB IIUINECBBIX [IPOAYKTOB U IPOIOBOJNBCTBEHHOTO ChIPhS

ﬁ ,Z[I/IH.HELBOH OITpCACHACMDbBbIX MdCCOBbBIX
§ Hagecka, I(;’MI/;HH 00BEM, KOHIICHTPAIIUMN 3JIEMEHTA, MI/KI MJIN
= MT /1M
=
= OOBeKT aHaNM34a 2
s% Criocob 2 Crrocob
- &
| I1 [11 | I1 I11
| [11oab1, OBOINU U IIPOAYKTHI UX IIepe- | 1—2 S J Cd 0,05—50 | 0,01—5,0 |0,002—3.,0
paboTKU
Msco, pprOa, giia 1 OpoaykKrel ux | 1—2 S 4—35 Pb 0,04—10 | 0,02—5,0 | 0,02—50
[epepadboTKA
Myka, Kpy1a, 3¢pHO U IIPOAYKTHI X | 2—4 5 2 Cu 0,05—30 0,2—100 | 0,6—200
[epepadboTKA
XJIe0, x1e000yI0OUYHbIE U KOHUTEp- | 2—4 5 3 /n 1,0—100 2,5—250 | 1,0—400
CKUE U3CIUA
Yai1, kode, Kakao 2—4 S S
2 MoOJI0OKO 1 MOJOYHBIC ITPOAYKTHI 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
/n 0,2—50 2,9—250 | 1,0—400
3 AJIKOTONBHBIE M ©Oe3ankoroibHbie | 0,9—2 | 25 J Cd [0,001—0,021 0,002—1,0 [0,002—5,0
HAIIUTKU Pb | 0,004—0,2 |0,004—1,0| 0,02—50
Cu | 0,002—2,0 | 0,04—20 | 0,6—200
/n 0,01—20 0,5—50 1,0—400

S XapakTepUCTHKA MOrpelmHOCTH Pe3YJbTATOB H3MEpPEeHHM

[1penesibl OTHOCUTEIBHOM IIOTPEITHOCTA PE3VIIBTATOB OIIPEACIICHUS COMCPKAHMA TOKCHUYHBIX 3JIE-
MEHTOB (KaIMMI, CBUHIIA, MEOM M IITMHKA) B IIPO0aX IUIEBBIX IIPOAYKTOB M IIPOIOBOJIBCTBEHHOIO CHIPbSI
MertogamMu UUB nipuBeneHbl B Tabiuie 2.

[1py cobimropeHNN BCeX PErIaMEHTUPYEMBIX YCIIOBUM M IIPOBEACHUM U3MEPEHUN B TOYHOM COOTBE-
TCTBUM ¢ METOOMKOM aHAIM3a OTHOCUTEIbHAS ITOIPEITHOCTD (M €€ COCTABIAIONIME) PE3YIbTATOB aHAIM3A
IUIA BCEX AMAIIA30HOB OIIPEHCISIEMbBIX KOHIIEHTPALIMM (COAEPKAHNI) 3JIEMEHTOB IIPU JOBEPUTEIILHON BE-
posaTHOCTH P = 0,95 He IIpeBbIIIacT 3HAYCHWM, IIPUBECIACHHBIX B TabIuLEe 2.
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Tadonuma 2 — 3HaYeHUS XapaKTSPUCTUKIM OTHOCUTCIBHOI ITOTPEIITHOCT N €€ COCTABIISIONINX UIST KasKI0T'o
pe3yiabTata aHaausa (X, MI/KT WIK MT/IM°) TIpU JOBEPUTEABHOM BepodaTHOoCTU P = 0,95 /U1g rpyIIIbl 00BEKTOB

3HAYEeHUE OTHOCUTEIILHOMN IHHOI'PCIIHOCTH U
Criocos e COCTABISIONINX:
ITOITOTOBKI FDYHHEL HanmMmeHoBaHUE BJIGMGHTF:J: H AIHAIId30H .
IpOBEHL 00BEKTA OIIPEACIIIEMBIX KOHIICHTPAIIUM, MI/KT {MI'/IM?) 0
+3, % 5(6}, % +3., %
I 1 Kanmuit ot 0,05 10 30 BKIIIOUY. 32 15 12
CBuHen ot 0,04 1o 10 BKIIIOU. 35 17 10
Means ot 0,05 10 30 BKIIIOU. 38 18 13
Huuk ot 1,0 1o 100 BxIIOM. 33 16 10
2 Kanmuint ot 0,005 1o 1,5 BKIIo4. 32 15 12
Csunelr ot 0,02 go 2,0 BKIIOU. 40 20 10
Mens ot 0,1 1o 1,5 BKIItOU. 31 15 10
[Huuk ot 0,2 10 50 BKJIIOY. 29 14 10
3 Kanmun ot 0,001 no 0,02 BxiroU. 37 18 10
Csunen ot 0,004 no 0,2 BKIIOU. 29 14 10
Mens ot 0,002 1o 2,0 BKIIIOY. 30 14 12
HuHk ot 0,01 1o 20 BKIIIOU. 35 17 10
I1 1, 2, 3 Kaamuit ot 0,002 10 5,0 BKIIIOU. 42 20 16
Csunerr ot 0,004 1o 5,0 BxitOU. 49 23 19
Mens ot 0,04 1o 100 BKIIIOU. 38 17 18
Huuk ot 0,5 10 250 BKIIIOU. 30 14 12
I11 1, 2, 3 Kanmun ot 0,002 10 5,0 BKIIIOU. 47 22 13
CsuHelr ot 0,02 1o 50 BKIIIOU. 43 20 18
Mens ot 0,6 1o 200 BKITIOU. 39 18 16
[Huuk ot 1,0 10 400 BKIIOU. 42 19 20
*) +§ — XapakTepuCTUKa OTHOCUTEILHOM TIOTPEINTHOCTU, T.€. TPAHUILI UHTEPBAIA, B KOTOPOM OTHOCUTEIbHAL
[TOTPEINTHOCTD HAXOIUTC € 3aJaHHOU BEPOSITHOCTBIO;
c{gj — XapaKTepUCTUKA OTHOCUTECIBHOU CAYYATHON COCTABISIONICH ITOTPEINTHOCTU, T. €. CpeIHEE
KBaApaTUICCKOC OTKIIOHCHUEC OTHOCUTEIIBbHON CIYYaAHON COCTABIISIIOIIECH ITOIPEIIHOCTHU;
+8,. — XapakTepUCTUKA OTHOCUTEIBHOU CUCTEMATUYECKON COCTABIIAIONIECH TOTPENTHOCTH, T. €. TPAHUIIBI
MHTEPBaJIa, B KOTOPOM OTHOCUTEIBHAYI CUCTEMATUUCCKAI COCTABIIIIONIAY TOIPEITHOCTU HAXOIUTCA ¢ 3a1aHHOM
BEPOSATHOCTHIO.

6 TpeOoBaHHA K BbINOJHEHHIO M3MEPEHUIA

6.1 YcaoBudg 6e30IacHOTO NIPOBEeIEeHUT padboOT

6.1.1 Ilpw BBOIOJHEHVWM AHAIU30B HEOOXOIMMO cOOIIOHATh TPeOOBAHUI TEXHUKHU O€30IIaCHOCTH
IIpA paboTe ¢ XMMUUYESCKUMU PEAKTUBAMMU.

6.1.2 BiaexTpobe3oracHOCTDL IIpH padbote ¢ amexkrpoycraHoskamu 1o 'OCT 12.1.019.

6.1.3 IlomeureHure n1adbopaToOpuN JOJKHO COOTBETCTBOBATH TPEOOBAHMIM ITOXAPHOM 0e30IIacCHOCTH
o 1OCT 12.1.004 n1 umetp cpencTBa roxaporymenud 1o 1'OCT 12.4.009.

6.2 TpeboBaHUI K KBajlTUPUKAULUM ONIepaTOPOB

H3MepeHsT MOXET IIPOBOANTD XUMUK-aHAJINTHK, BIALCIOMINN TEXHUKON BOJIBTAMIIEPOMETPUIECKO-
O aHAJIM3a Y U3VUUBINAN WHCTPYKLIAIO T10 SKCIDIyaTallIM UCIIOJIb3YEMOM alliapaTyphl.

6.3 YCI0OBUA BBINIOJHEHUI UBMEPEHUH
NU3MepeHns IIpoBOASAT B HOPMAJIBHBIX JIADOPATOPHBIX YCIOBUSX:
- TeMIlepaTrypa OKpyXarlilero sosayxa (25 £ 10) °C;

- arMmocdepHoe gasieHue (97 + 10) xlla;

- OTHOCHTEeJIbHAS BJIaXHOCTH (65 + 15) %;

- ygacToTa IepeMeHHoro toka (50 + 5) I'm;

- HanpsckeHue B cetu (220 = 10) B.
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7 CpencrBa H3MepeHHid, BCIIOMOTaTeJIbHOE 000pYA0BaHHE, MOCY/A, PEAKTHBDI
M MaTepUAJIbI

[1py BBIIOITHEHNM U3MEPEHUN U IIPOBEACHUYN KOJINYECTBEHHOTO XMMUYECCKOTO aHAJIN3A IIPUMEHIIOT
CIECAVIOIINE CPEACTBA UBMEPEHUN, BCIIOMOTraTe/IbHOE O00PYIAOBAHME, ITIOCYIY, MATEPUAIbI U PEAKTUBHI:

7.1 CpeagcrBa UB3MEPEHUMN U BCIIOMOTATEJIbHOE ODOPYIOBAHUE

7.1.1 Cepuitaeiii nnossiporpad (PA-2, I11Y-1) B KoMIUIeKTe ¢ IBYXKOOPAMHATHBIM CAMOIIMCLIEM M
undgpoBeM BoJIbTMETpOM THIIa ®©-203 |2];

I aHainm3arop BosbTamirepoMerpuueckuil CTA [3] B koMmiuiekre ¢ 1BM-CoBMECTHMBIM KOMIIBIO-
TEPOM;

VI aHanm3arop BosabraMiiepomerpuueckun 1A-1 [4] B kominiekre ¢ IBM-COBMECTUMBIM KOMIIBIO-
TEPOM;

VJIN aHAJIN3aTOP MHBEPCUOHHBIN BoJbTaMIlepoMeTprnueckuil MMBA [5] B KOMIUIEKTE ¢ PErUCTPUPYIO-
MM ABVXKOOPAWHATHBIM camorruceM Tutia [1J1A-1 [6] wim B KoMmIntekTe ¢ KoMIbioTepoM Tutia IBM PC
AT ¢ npoueccopom 80386DX u BhIIIIE.

JloIrycKaeTca MCIIONb30BATh JAPYroe o0OpyaoBaHME U IIPUOOPHI, ITO3BOJISAIOIINE BOCIIPOMU3BOAUTH
METPOJIOTUYECKIE XAaPAKTEPUCTUKM, YKA3AaHHBIC B HACTOMILEM CTAHIAPTE.

7.1.2 Hduenxa 3J1eXTpOJIUTHYECKASA, B COCTAB KOTOPOM BXOIST:

- CMEHHBIE CTAKAHYMKU-3JIEKTPOIN3EPBI U3 KBAPLIEBOIO CTEKIIA BMECTUMOCTBLIO 15—20 M Wwin crakaH
cTeKIIMHHBIA BMeCTUMOCTBIO 50 eMm® B-1-50TC 110 TOCT 25336, KOTOPBII BEUIOIHAET (HYHKLIMM SIIEKTPOIN3EPA;

- BJIEKTPOJ MHIUKATOPHBIN. PTYTHO-IUICHOYHBIM HA CEPEOPSIHOMN IIOIOKKE € TOJILMHOM IUICHKU
pryT 10—20 MM 1 paboueil mosepxHoCcThIO 0,03—0.2 cM® win rpadUTconepKaALIMI, WIX BPALLAIOIIUIAC
NTUCKOBBIM CTEKIIOYIJIEPOAHDBIN SJICKTPOMA WIN SJIEKTPOI U3 YIJIECUTAIA;

- BJIEKTPOM CPABHEHMSL. XJIOPCEPEOPSIHBIN ¢ COIIPOTUBIEHNEM He 0oJtee 3.0 KOM WM xjiopcepeopsi-
HBIM HACBIILEHHBIM 00pa3noBbId 2-10 paspsaa 1o ['OCT 17792;

- BJIEKTPOJ BCIIOMOTATEJIbHBIN. CTEPXKEHDb U3 CcTeKioyriepona apuamerpoMm 0,2—0.5 ¢M WiIn TUTEID
CTEKJIOYIVIEPOAHBIN BMECTUMOCTBIO 50 ¢M? [7], KOTOPBIN BBIIIOJIHAET (hYHKLIMUA SIIEKTPOIU3EDPA.

7.1.3 Penykrop nmo I'OCT 13861 ¢ manomerpoMm (250 = 1) atm no I'OCT 2405 (crtoco6 1) mwin Mar-
HUTHag Memaika (crocoo 11).

7.1.4 Becrnl 1adopaTOpHbIC AaHAJIUTUYECKIE ODIIEro HA3HAYCHMS ¢ HAMOOJIBIINM IIPEACIOM B3BEILIN -
BaHud 200 r, 2-ro xiracca TouHocTd 110 [ OCT 24104.

7.1.5 Hosaropsr Tuna AI11-1-50, A11-1-200, JA11-1-1000 mum apyrue ¢ AMCKPETHOCTHI) YCTAHOBKU
no3 1,0 o 2,0 MKoL.

7.1.6 1lnanTy MOJINASTUIEHOBBIE WM PE3MHOBBIE UTS IIOABOAA MHEPTHOTO rasa K stueiike (crrocob I).

7.1.7 llmuTka smexrpuueckast ¢ 3akpbiToil crimpainsio 1o 1 OCT 14919.

7.1.8 Illxad cylmmibHBI, 00ECIICUMBAIOILINHT ITOAACPKAHUE 3aTaHHOTO TEMIIEPATYPHOIO PEeXKMa OT
40 no 150 "C ¢ morpemrHocThIO = 5 "C.

7.1.9 Mydenapaasg nneus Tuna [ 1M-8 miim MP-64-02-15 o I'OCT 9736 win 31eKTpoIedsb COIIPOTHUB-
JICHMS KaMepHad j1adboparopHasd, o0eCIICUNBAOIAY IIOMACPKAHME 3aJJAHHOIO TEMIIEPATYPHOTO PEXMMA OT
150 mo 600 °C ¢ mmorpemrHocTIO *+ 25 °C.

7.1.10 Henrpudyra madboparopHas mapku OlIH-8.

7.1.11 Ammapar mjg ongpucTiwniauuy Boabl (cTexrsaHHbIN) ACH-4 mo T'OCT 15150 wm [8].

7.1.12 BromapurenbHas yamka N3 smectumoctnio 100,0 em® o T'OCT 29225 (croco6 11).

7.1.13 IHwunusr TureasHsbie [9].

7.1.14 JluHenka dyeprexHas mepurenabHad 110 1OCT 17435.

7.1.15 bymara macmrabHo-KoOOpIAMHATHA.

7.1.16 bymara yHuBepcaJIbHasI MHIMKATOPHAI.

7.2 llocynma

7.2.1 llumerkyt MepHBIe 1a00paATOPHDBIE CTEKIISHHBIC 2-TO KJIacca TOYHOCTHU BMeCTUMOCTBIO 0.5; 1,0;
2.0: 5,0: 10,0 cv® 110 TOCT 29227.

7.2.2 llocyma mepHadg j1adopaTopHasg CTEKIISHHAYI € IIPUTEPTHIMU IIPOOKAMU 2-TO Kilacca TOYHOCTU
o [OCT 1770: kon0bbl HAIMBHBIE BMECTUMOCTBIO 25,0; 50,0; 100,0, 500 u 1000 cM?, UMIMHIPHI BMECTH-
mocTbio 50,0, 10,0 cM’® 1 podbupku MepHbie BMecTuMocThio 10,0; 15,0 em?.

7.2.3 Turmu wim yawu dhapdopossie j1adboparopHble BMecTUMOCTEI 20—30 em? o T'OCT 29225

WINA YaIllKA WIA TATIU KBapuesble BMeCcTUMOCTEIO 20—50 em® 1o TOCT 19908.
7.2.4 1lamouku crexiigHHbie 110 1 OCT 21400.
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7.2.5 Bxcukarop o ['OCT 25336.
7.3 PeakTUBBL M MaTep UM aabl

7.3.1 locymapcTBeHHBIE CTaHIAAPTHBIE O00PA3LIbI COCTABA BOIAHBIX PACTBOPOB MOHOB LIMHKA, KAIMUI,
CBUHILIA U MeIU C ITOTPEIIHOCTEIO He 0oitee 1 % otH. ipu P = 0,95. KoHLIeHTpauus 2ieMeHTa B CTaHIap-
THOM 00pasle nopkHa O0buiTh He MeHee 0,1 mr/cm? 1 He 6oee 10,0 Mr/ewm?.

Hamnpumep, 1 ocymapcrBeHHBIE CTAHAAPTHBIE 00Opa3Libl COCTABA BOAHBIX PACTBOPOB MOHOB:

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

- kanmug ['CO 6690—93; T'CO 5222—90:; I'CO 6070—91:

- c¢BuHanoa ['CO 6077—91; I'CO 5232—90; I'CO 6078—91;

- Mmeau ['CO 2294—89; I'CO 5227—90; I'CO 6073—91 u ap.

7.3.2 HuHK cepHoxuciab 7-BogHbIn 110 1 OCT 4174.

7.3.3 KaaMu# CepHOKUCIBIN §—BOI[HBIﬁ o ['OCT 4456.

3

7.3.4 CBuueln azotHoxucabsi 10 [OCT 4236.

7.3.5 Menn cepuoxkuciaag 5-BogHad 1mo 'OCT 4165.

7.3.6 Kuciaora cepuag xoHueHtpuposanHasa 1o ['OCT 14262 oc. 4. wom 1o ['OCT 4204 x. 4.

7.3.7 Kucmaora mypasbemHadg 1mo [ OCT 5848 x. 4. (crmoco0 1).

7.3.8 Kucinora congHad (x1opucTo-BogopoaHast) KoHueHTpupoBaHHada 110 'OCT 14261 oc. 4. win
o ['OCT 3118 x. 4.

7.3.9 Kucnora azorHasa xkoHueHTpupoBaHHad 1o ['OCT 11125 oc. 4. wm o I'OCT 4461 x. 4.

7.3.10 Kwuciora ximopHaga x. 4. |10].

7.3.11 Ilepoxkcun Bogopona no I'OCT 10929.

7.3.12 Harpua ruagpooxucs 1mo 1 OCT 4328 x. 4.

7.3.13 Pryrtb asorHokucaaa 1-somHas Hg(NO,), - H,O mo 'OCT 4520 x. 4. (crmoco6 11).

7.3.14 Harpuii yKCYCHOKMCIBIN 3-BOAHBIA OC. 4. [11] (croco6 1I).

7.3.15 Tamnuit as3oTtHOKUCIBINA 8-BOAHBIN (Ga(NO,); - 8H,0) [12] oc. 4., 11bo rajuuit MeTainyec-
kuit [13] (crmocob 11).

7.3.16 Boma ounuctwmmpoBadnHas win auctwuinposanHasd 1o ['OCT 6709, 1ommoiIHUTEIBHO IIepe-
THAHHAA B HPUCYTCTBUM cepHOM KUCIOTHL (0,5 ¢M’ KOHLEHTPUPOBAHHON CEPHOM KUCIOTHI U 3 cM>
3 %-HOro pacTBopa KajJIus MapraHunoBokuciaoro Ha 1,0 mMm> Bombl).

7.3.17 Kammuit maprannoBoxkucibeiii 1o 'OCT 20490.

7.3.18 Pryrs Metasmmmueckasa 1mo I'OCT 4658 (crmocodb ).

7.3.19 Aot raszooopasnsiii 1o I OCT 9293 oc. 4. w1 apyrol HHEPTHBIM I'a3 MAaCCOBOM JOJIEN KMCIIO-
pona He 6osee 0,03 % (crmocob ).

7.3.20 Kanun ximopuctoi oc. 4. |14].

7.3.21 Crumpt s1v10BbIA Bohicield odnucTKY 110 I'OCT 18300 (croco6 11).

7.3.22 bymara mHauxkaropHas vHUBepcajibHada pH 1—14.

7.3.23 bywmara ¢wisrpoBaiipHas 110 ['OCT 12026 i duiisTpsl 00e3301eHHbIe (CUHSS JieHTa) [15].

7.3.24 lllxypka numdonanabHag BogocTorKaga 3epHUCTOCTBIO 40 MkM (M 40) mo I'OCT 10054.

7.3.25 IlIxypxa numdoBaibHas TKaHeBast 371600poBast ¢ 3epHUCTOCTHIO 20—28 MxM (JIM 28/20) [16].

7.3.26 IlIxypka nummdgonajibHas TKaHeBas ajiMa3Has ¢ 3epHUCTOCThIO 2—3 MKkM (JIM 3/2) [17].

Bce peakTuBbI HOKHBI OBITh KBAIM(PUKALIMU OC. 4. WX X. 4. PeakTuBEI 110 7.3.2—7.3.5 IPUMEHSIOT-
Cs IIPY OTCYTCTBUM CTAHAAPTHBIX OOpPa3ILIOB.

8 IloaroroBka K BbIMOJHEHHI0O U3MEPEHMIA

3.1 Ort0o0op upobob

OT100p IIPpO0 IIPOMAOBOJILCTBEHHOTO CBIPHS M IIMILEBBLIX ITPOAYKTOB HAa aHAJIN3 IIPOBOIAT B COOTBE-
TcTBUM ¢ 1 OCT win apyrumM KOHKPETHBIM HOPMATUBHBIM JOKYMEHTOM, PEIJIAMEHTHUPVIOILUM OTOOpP 1IpobD
KOHKPETHBIX BUAOB M TUIIOB IIPOAOBOJILCTBEHHOTO CHIPhS U IMUIIEBLIX HPOoayKTOB: 110 ['OCT 26809 — oT-
oop 1po6 Mooka 1 MoaodHBIX TpoaykToB; Mo ['OCT 13586.3, TOCT 27668 — 11po0 3epHA M IIPOOYKTOB
ero nepepadorku; 1o 'OCT 5667 — 11pob xi1eba n xitedodyrounbx n3geaunii; mo 'OCT P 52377 — 1pob
MakapoHHbIX m3geauit; 1o 1OCT P 52179 — npo0d maprapyHa, XUpa U IIPOAYKTOB IIEpepadOTKH, IIO
['OCT 7269; TOCT 9792; TOCT P 51944 n op. — nipo6 mMsgca 1 MIcHBIX TpoaykToB, 1o 'OCT 7631 u
ap. — pod peidObl 1 IpoaykToB ux Iepepadorky; 1o 'OCT P 52062 — m1pob pacTUTEIbHBIX Maces, IO
['OCT 30004.2 — 11pob MalOHE30B U IP.
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8.2 llogroroBKa HpUOOPOB U BIEKTPOAOB K padborTe

[IoAroToBKY M IIpOBepKY IIosstporpada Win BOJBTAMIIEPOMETPUUYECCKMX aHAJIM3ATOPOB, CAMOIIMCIIA,
HU(PPOBOTO BOJIBTMETPA WJIM KOMIIBIOTEPA IIPOMU3BOIAAT B COOTBETCTBUU ¢ MHCTPYKLIMEH 110 SKCIUIyaTalluK
1 110 TEXHUYECKOMY OIIMCAHUIO COOTBETCTBYIOILETO IIpudopa. 11poBepKky padboThl IIPMOOPOB IIPOBOIST CO-
[JIACHO MHCTPYKUMU K IIPUOODY.

[loaroToBKy 2JIeKTPOLOB IIPOBOMAIT COIJIACHO DPa3lIeily 8.J.

8.3 llogroToBKa 1a00paTOPHOM IMOCYIBHI

3.3.1 XUMMUYECKYIO JJabOPATOPHVIO CTEKIISIHHYIO ITOCYAY, CMEHHBIC HAKOHECYHUKU I03aTOPOB, IIM-
IIETK U OP. TOTOBAT OOJHUM U3 JIBYX CIIOCOOOB:

a) IlpoMBIBarOT pacTBOPOM COABI (HATPWI JBYYIJICKMCIIBIN), 4 3aT€EM a30THOW KMCIOTOM M OMIMC-
TWUIMPOBAHHOM BOHOM. KBaplieBbIe CTAKAHYUKN JTOITOJIHUTEIILHO KMIIITAT B paszoasiaeHHOM (1 : 1) cepHOM
KUCIIOTE B TedeHue 5— 10 MUH 1 TpoKauBaroT B MydeabHOU 11eun ripyu temiieparype 500—600 °C B Teue-
HUe 5—10 MmuH. CMeHHBIE KBapleBbIe CTAKAHUYUKY XpaHAT B SKCUKATOPE.

0) CTeKIIHHYIO XUMMUYECKYIO I1ocyay obesxupunaroT 10 %-HbIM BOIHBIM PacTBOPOM T'MAPOOKUCH
HaTpUI B TEUECHNE HECKOJIBKUX YaCOB M OIIOJIACKMBAXOT OMANCTIIDINPOBAHHOM BOAOM. I1poMbIBaroT B pac-
TBOpe 1,0 MOJIL/IM? a30THOM KUCIIOTHI U OITOJIACKABAIOT OMANCTIWLIMPOBAHHON BOLOM. 3areM IOCyLy 00-
padbATHIBAIOT KOHLIECHTPUPOBAHHOM CEPHOMN KHMCJIOTOM M IIPOMBIBAKOT OMAMCTWIDINPOBAHHOM BOOAOM.

CTEeKIIIHHBIM CTaKaH (3JIEKTPOJIM3EDP) ITOCIE IIPOBEACHM aHAIM3a 00padbaThIBal0OT KOHLIEHTPUPOBAH-
HOM CEPHOM KMCIIOTOM M IIPOMBIBAIOT OMAMCTUUINPOBAHHOM BOHOM. CTEKIISIHHBIN CTAKAH (3JIEKTPOIU3ED)
M 3JEKTPOAbI (MHIMKATOPHBIN, BCIIOMOTATEIbHLIM, CPABHEHMA) IIEPEH MCIIOJIB30BAHMEM OIIOJACKMBAIOT
OMINCTWUIMPOBAHHOMN BOIOM, BBIACPXKMBAIOT B PACTBOPE XIIOPUCTOBOJAOPOJIHOM KMCIOTHI KOHIICHTPALIUU
0,1 MoIb/oM? B TeyeHHUE 2—3 MUH U BHOBb OIIOJACKUBAIOT OMIVCTILIMPOBAHHON BOMOI.

8.3.2 @MapdopoBble TUINIM (YalllM) IIOCHE OOBIYHOM MOMKM 00padaThIBAIOT TOPSYMM PACTBOPOM
A30THOM KMCJIOTBI, 3aTE€M IIPOMBIBAIOT BOIOIIPOBOIHON M MHOTOKPATHO OIIOJACKMBAKOT AUCTWUIMPOBAH-
HOM BOIOM, 3aTeM OMAUCTIWUIMPOBAHHON BOIOM.

3.4 llpurortoBiaeHUEe PAaCTBOPOB

8.4.1 [Ilpueomosnenue onoBuIX pacmeopos

B xagecTBe POHOBBIX PacTBOPOB B pa3HbIX MeTogax MB-m3mepennit (cormacHo paszgeny 10) MCITONb-
3VIOT pa3jIMYHbIE 2JIeKTPOJINTHL. POHOBBIE PACTBOPBHI YCTOMYMBEL B TedeHUe 6 Mec. Mx mpuroronsieHue
IIPOBOOAT IIO0 OJHOMY M3 CIIOCODOB:

8.4.1.1 llpu nposegeHUU 11poOOIIOATOTOBKHU 110 cr1oco0y 1 110 9.1 1 UB-usmepeHun ¢ MHAMKATOD-
HBIM PTYTHO-IUIEHOYHBIM 3j1eKTpoaoM (Meton 1 mmo 10.1)

Pacmeop mypaevunoi Kuciomoi (npu ucnoav3o8anuu anaiuzamopoé ¢ YD-ooayuenuem npobut)

['oTOoBUTCA HETTOCPEACTBEHHO B 11poLecce poseacHuda UB-usmeperunit. st 3Toro B KBapLEeBbIN CTA-
kaHuuK Wit UB-usmepennit nomewmwaoT 10,0 cm? ommucTwsmmmpoBaHHoi Boabsl 1 (0,04—0,10) cM® KOHLIEH-
TPUPOBAHHOU MYPAaBBMHOW KUCIOTHL.

Pacmeop xaopuoa kaaus konyenmpauuu 0,1 moas/om” (0aa anasuza npo6 Moaoka u MOAOHHBIX RPOOYK -
Moe)

Ha anammtnueckux Becax 6epyt HaBecky (0,746 + 0,001) r xmopunga Kaausi, IepeHOCIT B MEPHYIO
KOJI0y BMecTUMOCTBIO 100,0 cM® 1 moBOOAT 00LEM pacTBOpPA MO METKU OUOUCTIWLINPOBAHHON BOIOM.

Pacmeop xnopucmoeodopoonoii kucaomur kouyenmpayuu 0,1 moas/0m” (04 anasuza meepowvix nPpooyk -
moe)

B MmepHyo k0i10y BMecTuMocThio 100,0 cMm? momertaror 1,0 em® koHLeHTprpoBaHHoi (11 MoiIb/IM?)
XJIOPUCTOBOIOPOAHON KUCIOTBHL M1 JOBOIAT OOBEM pPACcTBOPA 10 METKM OMAMCTWUIMPOBAHHOM BOMOM.

3.4.1.2 1lpm nmpoBeaeHUM 1IpoOOIIOATOTOBKY 110 c1tocoby 1l rmo 9.2 m MUB-usMepeHnt ¢ MHAMKATOP-
HBIM rpapurcomepxanm 35exrpoagoM (Meron 11 mo 10.2)

Pacmeop xnopucmozo nampus konuenmpauyuu 3,5 mons/om’ coagnokucavii

B mepHyIO K010y BMecTUMOCTEIO 100,0 ¢M? IpMIMBAIOT € TTIOMOIILK) MEPHOTO LIMJIMHIPA WK OI0PET-
k1 47,0 ¢cM® pacTBOpa I'MAPOOKUCH HATPUS KOHLIEHTpALUK 7,5 Moiab/am>; 28,0 ¢M? KOHLIEHTPUPOBAHHOM
XJIOPUCTOBOLOPOIHOMN KUCIOTHI ILIOTHOCTRIO 1,19 r/em?® 1 20,0 eM® OMaAncTWUIMPOBAHHON BOIbl. PacTBOp
nepeMemnnBaoT. Msmeparor pH mmoiaydeHHOro pacrsopa M moBOIAT €r0 KMCIOTHOCTH o pH = (5 = 1).
O0BeM pacTBOpPa AOBOMIMIAT 0 METKU OMIMCTUIDINPOBAHHOM BOIOA.

Pacmeop xaopucmozo nampus coasnokucaviy: 0,04 moav/0m” no xiopucmogodopodnoii Kuciome u
0,14 moav/Om> no nampuro xaopucmomy

B MepHYIO K010y BMecTUMOCTEIO 500,0 ¢M?® ITOMEIAIOT ¢ TOMOIIBLIO ITUITETOK WK 0ropeTok 20,0 cm?
pPacTBOPA XJIOPUCTOBOIOPOMHON KUCIOTEL KoHLIeHTpauuu 1,0 moian/mm> n 20,0 cM® COISTHOKUCIOTO pac-
TBOPA XJIOPUCTOrO HATPUS KOHLIEHTPALKUU 3,5 MOJIb/IM>. O0beM pacTBOpa JOBOIT 10 METKU Ha KOJ10e O1-
TUCTWUINPOBAHHON BOIOM.
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Pacmeop azomuokucaot pmymu maccoeou Kounuenmpauuy uornoe pmymu 1,0 me/cm’

Ha amanuTnmyeCcKMx Becax B3BEIMMBAKOT B XxuMHUUYeCcKoM crakaHe (00,1708 = 0,0002) r asoTHOKMCIION
prytu, IpwinsaoT 0,2 ¢M? KOHLEHTPUPOBAHHOMN a30THOM KMCIOTHI U KOJIUYECTBEHHO IIEPEHOCIT B MEDP-
HYIO KOJI0Y BMecTUMOCTBIO 100,0 cm?. O0beM pacTBOpA HOBOIAT A0 METKUA OUAUCTUUIMPOBAHHON BOMOI.
PacTBOp a30THOKUCION PTYTU YCTOMYUB B TEUCHUE 3 MEC.

3.4.1.3 1lpu npoBeneHNN IIpoOoIIoATOTOBKH 110 crrocooy 111 1o 9.3 m UB-usMepeHnit ¢ HTHIMKATOP-
HBIM BPAIIAOIIMMCI JUCKOBBIM CTEKIJIOYTIIEPOIHBIM SJIEKTPOIOM MM 3JIEKTpoaoM u3 curtamia (meron 111
1o 10.3)

Pacmeop xaopucmoco kaius u az0mHOKUCAOU pMYmMU CONTHOKUCAbIL: 3,3 Moab/Om” no xaopudy Kaius,
0,0005 moav/0m° no azomuoxucaot pmymu u 0,005 moav/0m’ no coasnoii Kucaome

Ha anammntueckux Becax B3BemmBaroT (0,0428 + 0,0002) r a30THOKMCIION PTYTH, KOJUYECTBEHHO II€-
PEHOCAT B MEPHVIO KOOV BMeCTUMOCTBIO 250,0 cM?, mo6asigroT ¢ moMmoubio muietky 10,0 eM?® XimopurcTo-
BOLOPOIHON KUCIOTHI KOHUeHTpauMu 1,0 MoJIb/IM?, JOBOIST 4O METKHA HACBIILIEHHBIM PACTBOPOM XJIOPH -
Ia Kaarsd. PacTBoOp TIIATEIIBHO IIEPEMEIIMBAIOT.

8.4.2 QOcHosHble pacmeopst U ammeCcmoBaHHbIe CMeCU, UCHOAb3YEMbIE 05 OUCHKU COOCPHCAHUS INCMEH-
moe 8 npobe

8.4.2.1 OcHoBHBIE pacTBOpLI, cogepxaune 1o 100,0 Mr/oM’ LMHKA, KaIMUS, CBUHLIA U MEIU, Clle-
IYeT TOTOBUTH OOHUM M3 IBYX CIIOCODOB:

a) IIPUTOTOBIIEHUE M3 TOCYIAPCTBEHHBIX CTAHAAPTHBIX 00PA3IIOB COCTABA PACTBOPOB € aTTECTOBAH-
HBIMU KOHLIEHTPALUAMU 251eMeHTOB 1,0 Mr/cMm>:

- B MEPHBIE KOJIOLI BMECTUMOCTBIO 50,0 ¢M® BBOOAT ¢ ITOMOILBI MEPHOU TUIIETKA 110 5,0 ¢M> CcTaH-
JTAPTHOTrO 0o0pa3la cocTaBa IMHKA, KaAMWI, CBMHIA M MEIM (KaXKIOTO METaJUIa B OTACIBHYIO KOJIOY) M HO-
BOJAT OOBEM A0 METKM OMIUCTWUIMPOBAHHOMN Bomgou. CieayeT UCIIOIb30BATh MHCTPYKIHNIO II0 IIPUMEHE-
Huwo ['CO.

0) mpurorosiaeHue M3 coier MeTawoB 110 ['OCT 4212 (8 orcyrctBuu 1'CO):

- Ha QHAIUTUYECKUX BeCax B3BEIUMBAKOT ¢ TOYHOCTHIO 10 00,0002 r HaBeCKM COOTBETCTBVIOIIUX COJICH
cortacHo Tadiuie 3. B MepHble K006l BMecTUMOCTEIO 1000 ¢M® KOJIMYECTBEHHO TIEPEHOCAT HABECKU COJIEN
COOTBETCTBYIOILMX META/UIOB; JODABIILIOT C IIOMOIBI) MEPHOM ITUIICTKU PEKOMEHIYVEMOE B TAOJIULIE 3 KOJIM-
4eCTBO TPEOYEMOM KOHLEHTPUPOBAHHON KUCJIOTEL U TIpuMepHO 300 cM? OUIUCTWLIMPOBAHHOMN BOIBI, PACTBO-
PAIOT HABECKM COJIEM METAJUIOB, PACTBOPLI B KOJIOAX TOBOMIAT O METOK OMIUCTWUIMPOBAHHOM BOIOMH.

[TorpeurHocTh IIPUTOTOBIECHUS JAHHBLIX PACTBOPOB He IIpeBhIIaAcT 2 % OTH.

Tadbnuira 3 — Macchl HaBECOK pPeakKTUBOB UL IIpUroToBiIecHUa OP

Pear TR Hagecka T HDGHBH.DHTGJIBHH.H IHHOOATOTOBKd ,Z[O6ELBJIH6MD€ KOINHUYCCTBO
’ pEaKTHBA KHUCIIOTHI, CM>
/nS0, - THHO 0,4398 — 0,5 H»S04
CdSO, - 8§/3H,0O 0,2281 — 0,5 H,SO4
Pb (NO3)» 0,1600 Bercymusarot apu 105 °C 1,0 HNOx3
CUSO4 : SHQO 0,3929 — 1,0 HQSO4

OCHOBHBIE PACTBOPBI VCTOMYMBEL B TeUeHNE 6 Mec.

8.4.2.2 ArrecroBanubie cMecu AC-1, AC-2, AC-3 ¢ copepxauuem 110 10,0; 1,0 1 0,1 mMr/om> Kaxmo-
IO BJIEMEHTA T'OTOBAT COOTBETCTBYIOILMMM pPa30aBJICHUAMI PACTBOPOB B MEPHBIX KOJI0AX BMECTUMOCTBIO
50,0 cM? pacTBOPOM XJIOPUCTOBOAOPOIHOM KMCIOTH KoHIeHTpauuu 0,01 mons/aM> cortacHo Tadmue 4.

Tadbnuma 4 — IlpuroroBiaeHue arTeCTOBAHHBIX CMECeH

KoHiieHTpaing UCXomHOTro OGbeM, OTOMPACMBLI TS KDHHE‘:HT}J&HE{,‘J Kon [1IorpeiiHocTs, E}ﬁyCJIOBJIeH—
pacTBOpAa /1 IIPUTOTOBIIC- 3 IpuroTtosiIcHHON AC, Has IIpOoLEAypON ITPUTOTOB-
2 IIpUroTOBIcHUA AC, CM 2 pacTBopa
Hug AC, Mr/aMm MT/IM neHus, %
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 ycrormuus B TeueHUue 30 gHen; AC-2 — B teueHue 14 ngHenn; AC-3 — B TeueHUe 1 mH4.
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3.4.3 /onoanumenvhvie U 6CHOMO2AMENbHBIE PACMBODI

8.4.3.1 PacrtBop xoHueurpauuu noHos rauiusg (111) 1,0 mr/cm? (merox 1) MOXHO rOTOBUTE 110 O]I-
HOMY M3 CIIOCODOB:

a) B xmMumueckoM cTakaHe B3BEIIMBAIOT Ha aHAINTHYeCKMX Becax (0,1430 £ 0,0002) T a30THOKMCIIO-
ro raumust U pactsopsiior B 10,0 cm? pas6asieHHoi (1 : 10) a3oTtHOI KUCIOTHL. [lepeHOCAT I10ydeHHbBII
PACTBOP B MEPHVIO KOJIOY BMeCcTUMOCTBIO 25,0 cm?. O0beM pacTBOpa HOBOIAT IO METKM DPa30aBIEHHOU
(1 : 10) a30THOM KMCIIOTOM.

0) B xuMmyeckoM cTaxkaHe B3BEIIMBAOT HA aHaIUTHUYeCKMX Becax (0,100 + 0,002) r usMeIbuYeHHOTO
METUTUINYECKOTO TALIUA U PACTBOPAIOT B 4,0 cM° XIJIOPUCTO-BOLOPOIHON KMCIOTHI, pasdasieHHoi (1 : 1).
J100aBIIAI0OT HECKOJIBKO KallejIlb KOHIEHTPUPOBAHHOM a30THOM KUCJIOTBHI M ABAXKILI YIIAPUBAIOT IO BIIAX-
HBIX cOJIed. [10IyIeHHBIN KOHLIEHTPAT PACTBOPAIOT B 4,0 ¢M° KOHLIEHTPUPOBAHHON XJIOPUCTO-BOLIOPOTHOM
KUCIIOTEI. KOIMUEeCTBEHHO IIEPEHOCAT IIOJIVUEHHBII PACTBOP B MEPHYIO KOJIOY BMecTUMOCTHIO 100,00 cM?,
HAaIIOJIOBUHY 3aII0JITHEHHVIO OMANCTWUIMPOBAHHON BOAOM. O0OBEM pacTBOPA JOBOIIT 10 METKM OMIMCTUII-
JIMPOBAHHON BOMOM. PacTBop rayummst KOHLUEHTpaUuM MOoHOB rajumsa 1,0 Mr/cMm? xpaHar 3 Mmec.

8.4.3.2 Pacropnl rayumsa koHueurpaumnuy 0,1; 0,01 m 0,001 mr/em® (meroxn I1) rorosar mmocienosa-
TebHBIM pasbasieHueM B 10, 100 u 1000 pas pacrsopos raums (111) xounentpamum 1,0 Mr/cm® ouamnc-
TWUINPOBAHHOMN BOIOU.

PactBops! rajumma koHueHTpauuy noHoB ravmsa 0,1 u 0,01 mr/cm® xpauar 3 nag. PactBop rauivs
KoHUeHTpauuu noHoB raums 0,001 mr/cm? xpauar 1 geHb.

8.4.3.3 ABOTHYIO KUCJIOTY MApKU X. Y. CJIEAVET IIEPEeTOHATh IIpU TeMiieparype 120 "C.

[lepersanHas asoTHad KUCIOTA JO/DKHA OBITH KOHUeHTpaunuu He MeHee 10,0 moas/mMm>. [lepernan-
HYIO a30THYIO KUCIIOTY CIIeyeT XpaHUTh He 0ojiee 6 Mec B UMCTOM KBapLEBOW ITOCVIE.

8.9 IlloarortToBKa 3JI€eKTPOILOB

8.5.1 [Ilodeomoexa k pabome anexmpoda cpasHeHUs

DJIEKTPOJ CpaBHEHUSA (IIPU IIEPBOM IIPUTOTOBJICHUM) 3AIIOJHAKT PACTBOPOM XJIOPHUCTOTO Kajud,
3aKPBIBAKOT IIPOOKOMN OTBEPCTUE M BBIACPKMUBAKOT 48 4 JUIA YCTAHOBJIICHUS PABHOBECHOTO 3HAYECHUS ITO-
TEHIIMAJIA.

8.5.2 [lodeomoesxa k pabome unHoukamopHo2o s1exmpoda

[1oATOTOBKY MHAMKATOPHOIO 3JIEKTPOIA I KAKIOTO UCIIONIb3yeMoro Metoga MB-n3mepenuit (10.1;
10.2; 10.3) mpoBOOdT IO OJHOMY M3 CIIocoboB (8.5.2.1; 8.5.2.2; 8.5.2.3).

8.5.2.1 [looeomosxa unduxamopno2o pmymHO-HACHOYHO20 31eKmMpooa

NHEIMKaTOpHBIA PTYTHO-TUIEHOYHBIN 3JIEKTPOM IIPEACTABIAET COO0N PTOPOILIACTOBBIN CTEPKEHD C 3a-
[IPECCOBAHHOM CEPEOPIHON IIPOBOJIOKON auaMeTpoM (0,8 MM, UIMHOM 5—7 MM, IDIOIIAABLIO ITOBEPXHOCTU
okoso 0.2 cm2. JIId TIOATOTOBKY 3JIEKTPOAA K PAOOTe HAHOCIT HA IIOBEPXHOCTD CEPEOdpa TUIEHKY PTYTH TOJI-
mrHon 10—20 MmxM. 11oKpBITHE PTYTHIO IIPOBOAAT IIYTEM OITYCKAHUA PA0OUE YACTY ITOBEPXHOCTH SJIEKTPO-
na (CepedpAHOM IIPOBOJIOKHM) B METAUIMIECKYIO PTYTh HA 1—2 €, 3aTeM PTYThb pacTUPAOT PIILTPOBAIBLHOM
OyMaroy wid paBHOMEDPHOTO €€ PACIIPEACIICHUS 10 BCEM ITOBEPXHOCTU cepedpa. DIIEKTPOI IIPOMBIBAIOT OU-
IVCTWUINPOBAHHOM BOAOU. l1ponienypy HaHeCEHUA PTYTU HA PA0OOUYVIO IIOBEPXHOCTD 3JIEKTPOIA ITIOBTOPSIOT
10 MEPE HEOOXOIUMOCTH, HAIIPUMED TIPH TTOSIBJIICHNU OedeKTa Ha ITOBEPXHOCTHY 2yekTponaa. I1pu odpasona-
HUM CePOM IDICHKM Ha ITOBEPXHOCTU IUIEHKY YVIAISIOT (PMIJIBTPOBAJIBHON OyMAarou.

[locie nmpoBeneHNA aHAIM3a SJICKTPOAbL OOMBIBAIOT OMANCTIIUIMPOBAHHON BOAON M XPAHAT B CTa-
KAHYUKE ¢ OMANCTIWLIMPOBAHHOM BOLOM.

[1py 1toaroTOBKE MHANKATOPHOTO PTYTHO-ILUIECHOYHOTI'O 3JIEKTPOIA CIICAYET COOIIOAATH TEXHUKY 0€30-
[IACHOCTH IIPU padoOTe ¢ PTYTHIO:

- METALIMYECKYIO PTYTh (He 6oiee 1,0 cM?) cieayeTr XpaHUTD 110 CJIOEM BOLLI B OIOKCE, ITOMEIEH-
HOM B TOJICTOCTECHHVIO CKIIAIHKY:

- padoTaTh C PTYTHIO U XPAHUTDh €€ CICAYET B BBITSDKHOM IIKaA(y:

- HEOOXOIMMO MMETH CPEICTBA COOpa M HEUTpaIM3alUM PTYTH (aMaJIbraMHUPOBAHHYIO MEIHYIO
IUIACTUHY, PACTBOD XJIOPHOTO XeJIe3a).

8.3.2.2 [loozomoska nosepxuocmu uHOUKamopHO20 2paumosozo anteKkmpooa

Ilepen HayasioM padboThl 1 pa3 B JeHD TOPLEBYIO IIOBEPXHOCTD AJIEKTPOIA:

- 00pabaTeIBAIOT HA NLIM(MPOBATBHON IIKYPKE 3¢pPHUCTOCTBIO 40 MKM, 3aTeM Ha NUIMPOBATIBHON TKa-
HEBOM SJIbOOPOBOM IIKYPKE 3€PHUCTOCTHIO 20—28 MKM;

- TIPOMBIBAIOT OMIUCTWUIMPOBAHHON BOAOU M OCVYIHAKOT (PHIIBTPOBAIBHOM OyMaroum;

- OTIIOJIMPOBBIBAKOT HA NUIM(POBAIBHONM TKAHEBOM IIKYPKE 3€PHUCTOCTHIO 2—3 MKM;

- IIPOMBIBAIOT OMIUCTWUIMPOBAHHON BOMOM M IIPOTHUPAIOT MATKOM OyMaXHOM CaI(PEeTKOMH;

- OTIIOJIMPOBBIBAIOT IO 3€PKAJIBHOTO OJIECKA HA 00€330JI€cHHOM (PWIJIBTpE (CHHSL JICHTA);
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- TIPOMBIBAIOT PACTBOPOM XJIOPHUCTOBOLOPOIHON KUCIOTHI KOHLeHTpauun 0,1 Moan/aM>, 3aTeM Ou-
TUCTWUIMPOBAHHON BOIOM.

[lociie mmpoBeaeHUA aHaAIM3a IIepel CICAVIOIIMM IIOTPYKEHUEM B PACTBOP TOPLIEBYIO IIOBEPXHOCTD
JIEKTPOIA:

- IIPOTUPAIOT MATKOU OYMaXKXKHOU calIPeTKOM, IIPOMBIBAIOT OMIMCTLUIMPOBAHHON BOJOM M OCVILAIOT
(pIETPOBATIBHON OyMaroiu;

- 00pabarTpBalOT HAa HUIMPOBAIBHON TKAHEBOM 2JIBOOPOBON IIKYPKE 3€PHUCTOCTBIO 20—28 MKM;

- OTIOJMPOBBIBAIOT HAa IUIM(POBAIBHON TKAHEBOM IIKYPKE 36 PHUCTOCTHIO 2—3 MKM;

- IIPOMBIBAIOT OMIUCTJUIMPOBAHHON BOJAOM M IIPOTHUPAIOT MATKOM OYMaXHOM calheTKOM:;

- OTHOJUMPOBBIBAIOT IO 3€PKAJIBHOTO OJIecKa Ha 00€330JIeHHOM (PMIIBTpE (CHUHSMI JICHTA);

- TIPOMBIBAIOT PACTBOPOM XJIOPUCTOBOILOPOIHON KUCIOTHL KOHIeHTpaumu 0,1 Monb/aM>, 3areM Ou-
TUCTWUIMPOBAHHON BOIOM.

8.3.2.3 [Ilooeomoeka noeepxnocmu UHOUKAMOPHO20 CMEKA0Y2AePOOHO20 I1eKmpooa

[1epen HadasoM padoThI 1 pa3 B I€HD TOPLIEBYIO ITOBEPXHOCTD 2JIEKTPOHA ITPOTUPAIOT (PUIBTPOBAJIb-
HOM OyMarom, CMOYEHHOM STWJIOBBIM CIIMPTOM.

B c¢iiydae BUAMMOTO 3HAYUTEIILHOIO CHVZKECHUA YYBCTBUTEIIBHOCTY MHAUKATOPHOTO CTEKIIOYIVIEPOII-
HOTO 3JIEKTPOIA:

- IIOCJIE VOAJIEHUS OTPabOTAHHOM IUICHKU PTYTH OTIIOJIMPOBBIBAIOT TOPEL 3JIEKTPOAA Ha ILI(PO-
BAJIbHOM TKAHEBOM SJILOOPOBOM IHKYPKE 3€PHUCTOCTHIO 2—3 MKM;

- IIPOMBIBAOT JUCTWUINPOBAHHOM BOIOMN;

- OTIIOJIMPOBBLIBAIOT TOPLIEBYIO YACTD SJIEKTPOLA H0 3€PKAIBLHOTO OiIecKa ajMa3HOM racton ACM-2,3;

- IIPOTHUPAIOT SJICKTPOI STWIOBBIM CIIUPTOM I VIAICHUA CICOOB I1ACTHI;

- IIPOMBIBAKT TUCTWUINPOBAHHOM BOOOU.

[locie mmpoBeaeHUA aHAIM3aA IIepeld CICAYIOIIMM IIOTPYKEHUEM B PACTBOD TOPLIEBYIO ITOBEPXHOCTD
SJIEKTPOAA IIPOTUPAIOT CYXOM (PUIIBTPOBAIBHOM OyMAaroi g yoaJIeHUS OTpabOTAaHHOM TUIEHKHW PTYTH, KO-
TOPYIO 3aTEM IIOMEIIAIOT B COOPHUK OTXOIOB COJIEM PTYTH.

9 IloaroroBka nmpod K M1B-u3mepenusm

J1a aHaim3a 11po0 IUILEBBIX IIPOAYKTOB U IIPOLOBOJILCTBEHHOI'O CHIPbHS OIHOBPEMEHHO HCIIOIb3VIOT
IBE IIAPAJUICIBHBIE M OJHY XOJOCTYI (KOHTPOJIBHYIO) ITpOOY WM ABE IapajUICJIbHBIE M OJHY PE3EPBHYIO
IIpO0OY.

[loaroroBka 1IIpo06 aHAIM3UPYEMBIX O0OBEKTOB K YUB-M3MepeHMSIM IIPOBOAUTCA 110 OJHOMY U3 IIPEI-
CTaBJICHHBIX CII0c000B (9.1—9.3) B 3aBucuMocT oT MeToga aHaam3a (10.1—10.3).

[IpoboroaroroBka 1o crroco0y 1 oCHoBaHa Ha ITOJIHOM PA3IOXKEHUUN OPTAHUYECKMX BEIIECTB IIVTEM
CXKUTAaHUA ITPOOLI CHIPHA WIN IIPOAYKTOB B AJIEKTPOIICYH IIPU KOHTPOJIUPYEMOM TEMIIEPATYPHOM PEXUME C
T00ABJIICHUEM A30THOM KMCIOTHL 1 IIEPOKCHAA BOLOPOAA IIEPEH CYXUM 030JIcHUEM. PacTBOpEeHME 110OJ1YINB-
[IEMCA 30JIbI IIPOBOIAT B OMANCTIUIMPOBAHHOM BOIE WJIM B PACTBOPE XIIOPHUCTO-BOTOPOAHOM KHUCIIOTHL.
Criocob ImpeHa3HA4YeH UM BCEX BUIOB IIPOAYKTOB M CBHIPbS € MCIIOJIb30BAHUEM MMWHUMAJIBHBIX HABECOK
I 06beMOB 11po0 corstacHo Tadiuue 1. Criocob 1 npeacrasieH B 9.1.

Crroco6n1 ipobontoarorosku 11 u 111 ocroBansr Ha nposenenun muHepanu3anuy mo [OCT 26929 c
[IOJIYIEHHMEM OCAAKA 30JIbl C UCIIOJIB30BAHMEM HABECOK WM O0BEMOB IIPO0 comtacHo Tabiuiie 1. JlaibHei-
[IIee PACTBOPEHUE OCAIKA 30JIbI IIPOBOAUTCI B CMECHU XJIOPUCTO-BOLOPOIHON KUCIOTHI M XJIOPUCTOIO Ha-
Tpug (croco6 11) mim B ximopucro-BomopoaHoi kucaoTe (crmocoo 11I). Crroco0 11 mpencraBieH B 9.2, a
crioco0 1II — B 9.3 HacTodIIero cTaHmapra.

JlommyckaeTcs UCIIOIB30BAHME ABTOKIIABOB WJIM MUKPOBOJHOBBIX TI€YeH I KUCIOTHOT'O PA3JIOKEHUSI
11po0. B 3TOM Cilydae HEoOXOAMMO YOEAUTHCA B IIOJTHOM PA3JIOKEHUM OPraHUYECKMX BEILECTB.

B skcipecc-aHanmnse mpo0bl OBOIIHBIX, (PPYKTOBBIX COKOB, BUH, KOHBIKOB, 0€3aJIKOTOJIbHBIX HAIIUT-
KOB IIPEABAPUTEIILHO PA30aBIIAIOT, IIPYM HEOOXOAMMOCTH HEHTPUPYTUPYIOT (IIpY HAIMYMH OCAJIKA, B3BECH),
TO0ABISIIOT XJIOPUCTO-BOAOPOIHVID WJIM MYPAaBBMHYIO KUCIOTY M 3aKaHYMBAIOT POTOXMMHNUYECKON 00pa-
DOTKOM I pa3pylUeHUS HECTAOMIbHBIX KOMIUIEKCOB METAJUIOB.

9.1 IToanroTtoBka Npod® mo cnocodby I

C11oc00 IIOATOTOBKM IIPOO HCIIOJIL3YETCA LA OIIPEACIICHUA MACCOBOM KOHIICHTPALlMU KaaMU4,
MEIU, CBUHIIA, IMHKA B IIpodaX IIPOAYKTOB IMUIIEBLIX U IIPOAOBOJILCTBEHHOTO CHIPHS, KPOME OIIPEHAEIIC-
HUS MAaCCOBBIX KOHIIEHTPALIM CBMHIA B KOHCEPBUPOBAHHBIX IIUILEBBIX ITPOAYKTAX, pacPpacOBAHHBIX B
KECTIHYIO Tapy.

79 11



rocT P 51301—-99

C110Cc00 IIOATOTOBKM IIPOO IIPOAYKTOB IIUILEBLIX Y IIPOJOBOJILCTBEHHOTO ChIPBHY 3aKIIH0OYACTCA B IIPO-
BEACHUM MUHEPAIN3ALMY IIYTEM COUECTAHUSA «MOKPOTO» U «CYXOT0» O30J€HUA. « MoKpass» MUHEepaIN3a1us
IIpO0 C ITOMOIIBK A30THOM KMCJIOTHI 1 IIEPOKCHUAA BOJAOPOAA ITO3BOIAET 3PPEKTUBHO OKUCIUTH OPraHM-
YeCKYIO MAaTpHUILY, 4 KPOME TOrO VAAJIUTh XJIOPUA-UOHDBI U3 PAaCTBOPA, YTOOLI IIPEAOTBPATUTD VIIETYUMBAHUE
B JAJIbHEHWIIIEM XJIOPUIOB METAJUIOB IIPU «CYXOM» MUHEpaAIN3alIU. MeTon IIPUTroAeH I BCEX TPEX IPYIIII
00BeKTOB (CM. TabmuLy 1).

[1pm ananu3e TBEPABIX IIPOAYKTOB (KpyIla, MACO, PbI0A, IIPOAYKTHI MX IIEPEPADOTKM) IIPOOLI IIpeaBa -
PUTEIIBHO TOMOTIeHU3MPYIOT. CIIocO0BI ToMoreHM3aunKu yka3aHsl B H/l Ha meTonnr orbopa mpobd (cMm. 8.1
HACTOSAIIIETO CTAHIAPTA).

9.1.1 Ilodeomoexa npob ecex mpex epynn npodykmos (mabauua 1) k UB-uzmepenusm

B 4wucteit kBapuesbld Wi (papdopoBBIM CTAKAHYMK WJIM KBapLEBBIA TUTEIb BMECTHUMOCTBIO
15,0—20,0 cM’® TOMEIMIAIOT HABECKY WM O0BEM aHAIM3UPYEMOI IIPOOLI JIIDO0M M3 TPEX IPYIII IIPOAVKIUN
B COOTBETCTBUU € JAHHBIMU, IIPUBCACHHBIMY B Ta0mie 1 g crrocoda 1. HaBecky 11poObI B3BEIIMBAIOT €
ToUYHOCTEIO 10 (0,001 r; 00beM U3MEPSIOT ITUIIETKON ¢ TOYHOCTHIO 10 0,01 cMm?.

CyXyI0 HABECKY IIPOObLI CMAYMBAXOT OMANCTWUIMPOBAHHOM BOIOM TaK, YTOOLI HABECKA IIPOOBI ObUIA
CMOYECHA II0JIHOCTBIO.

Hexomabiin ob6beM aJIKOTOJIBHBIX M 0€3aJIKOIOJIbHBIX HAIIMTKOB YMEHbBIAKOT B 2—3 pa3a IIPY IIOMOILU
yIIapyUBaHU4 IIpoOBLI HAIIUTKA IIpU TeMIieparype 100—130 "C, nszderad pas3opbuI3ruBaHus I1POOLL.

3areM 1Ipo0y obpadarsiBaroT, xodasigad 2,5—3,0 cM® leperHaHHOM a30THOM KUCIOTBL. CTaKaH4YUK
(TUTeIb) ¢ IIPOOOM HArpeBarT HA AJIEKTPOIUINTKe Ipu Temiieparype 120—150 °C po BiaaxxkHOTO OCajka.
[ToBTOpHO 00padaTLIBAIOT IPOOY, modasngd 1,5—2,0 cm® azorHol KuciaoTsl 1 1,0—1,5 cM? nepokcuaa Bo-
nopona. CrakaHuMK (TUTeIb) ITIOMEITAOT B My(eabHYIO ITeub IIpr Temieparype (300 £ 25) °C 1 mocTereH-
HO (B TeueHue 0,5—1,0 9) mosemmraroT temueparypy mo (450 + 25) °C; BeigepxusaoT 30 MuH. CTaKaHYUK
(TUTEIb) ¢ 00PA30BABILIECMCS 30JI0M BEIHMMAKOT U3 My(eId.

Ecin B 30i1€ IPpUCYTCTBYIOT YIOJbHBIE BKIIXOUEHUS, IIOBTOPAIOT 00PaAbOTKY IIPOODBI A30THOM KMUCIOTOM
(0,5 cm?) ¢ mobasimerneM 1epokcuaa sogopoma (0,5 cm?). IToBTOpHO IMOMEIIAIOT CTAKAHUYMK C IIPOOOI B
MY(PEIBHVIO I1e9b 1 BeIIESPXKMBAKOT IIpu TeMirepaTtype 450 “C emre B teueHue 20—25 mud. 14 3epHa O0ITyC-
kaeTca MuHepaauzauus 1apya 500 “C. CrakaHuUMK BEIHUMAKOT U3 My(ded.

B ToM cirydae, eciu 3051a OMHOPOAHA, O€JIOr0, CEPOTO M PHIKEBATOIO IIBETA, CTAKAHYUK (TUTEJIDb) C 30-
JTOM OXJTAXKIAIOT JO KOMHATHOM TeMIteparypsl. PactBopsaior ocamok B 1,0 cM? XITOPUCTOBOIOPOIHOM KUCIIO-
TBI KOHLIeHTpauuy 6,0 MOJIb/IM> 1IPU IIEPEMEIIMBAHNY 1 HarpeBaHuu 10 temieparypsl 60—80 °C. I1poby
yriapusawoT 11px temieparype 100—120 °C po BiraxHbIX coneil (He gocyxa!) u mobasistior 10,0 cM’ 6unuc-
TWUIMPOBAHHON BOALI (IIPM aHAJIM3E XKUIKMX IIPOAYKTOB, KPOME MOJIOKA) M (POHOBOTO PACTBOpa (IIpHU
AHAJIN3€ TBEPABIX M MOJIOYHBIX IIPOAYKTOB).

13 nonmyyernoro munepanmuzata (V= 10,0 cm?) mis UB-usmepeHnst oTOMPArOT alnKBOTY COOTBE-
TCTBYIOWIETO 00beMa (V). O0beM aIMKBOTLL 3aBUCUT OT COAEPXKAHUSA JIEMEHTOB B IIPpOOE U paBeH, KaK
npasuio, 0,.2—1,0 cm?.

I[1Ipn aHaM3e ajnKOTOJBHBIX M 0€3aJIKOTrOJIbLHBIX HAIIUTKOB 1A UB-m3sMepeHUT 4yacTto 6epyT BeCh

obbeM MUHepasm3aTa. B stom caywae V, = V. .

9.1.2 [Ilodeomoexa npob mpemveti epynnvl 066eKmos (KOHbAKU, HA0008bie KPenKue U 6UHOSPAoHble 8UHA,
MUHEPalbHble 600bl, CRUPM, 800KA, UCPUCMbIE U WAMNAHCKUE 8UHA) 01 NPOBEOCHUS FKCNPeCcC-aHANU3A

[loaroToBKy 1mpod 3THUX OOBLEKTOB IIPOBOIAT CICAVIOIINM OOPA30OM:

[Ipy HatMuuM B IIpoOE B3BECHM WJIM Ocalika IIPoOy LHeHTPUPYTUPVYIOT TO ITOJIYYEHUS IIPO3PAYHOTO
ueHTpudgyrara. Urpucrele ¥ MIaMIIaHCKUE BUHA JETa3UPVIOT.

B yMCTBIN KBAPLIEBLIN CTAKAHYMK C IIOMOIILID nuerku rmoMenanTt 10,0 cM® OUIMcTUUIMPOBAHHOM
BOIBI, OOABILIOT AHAIU3UPYEMYIO TIPO0OY B 00beme 0,2—1,0 em?, mpubasngor 0,05—0,1 cm? mypaBsuHON
KMUCI0TBL. B manHoM ciygae m = V. = V. . CTakaHYUK ¢ IIPOOOM ITOMEINAIOT B JATYMK AHAJIU3aTOPOB
tura CTA, TA-1 u gp. woim otaenapHbll YP-o0ayuarens Wi yiabTpadHrOIeTOBON 00PpabOTKU ITPOOBI C

LIEJIBIO PA3PYILIEHUS OPTaHNYECKNX BEIECTB.

Eciau mosiydeHHBIE pe3yIbTaThl AaHAJIM3a II0KA3bIBAIOT, YTO COACPIKAHME SJIEMEHTA B IIPOOE IIPEBHIILIA-
er 0,3 I1JIK, TO aHaiM3 11pobBI CiieayeT ITIOBTOPUTD, UCITOIb3YS IIOATOTOBKY IIPOOLI 110 9.1.1.

9.2 IloarorToBka npod 1mo cruocoby Il

[1oaroToBKY IIpO0 aHAIIU3MPYEMBIX OOBEKTOB (IIPOJOBOJILCTBEHHOIO CHIPHA M ITUIIEBLIX IIPOJAYKTOB)
rmpoBoAaT ntyreM MuHepanunsauuy 1o 'OCT 26929. IlepeBeneHue 30,161 IPOOBI B pacTBOP IIPOBOJISIT B J€HbD
n3MepeHun. llpu sToM roroBar pactsop K MUB-u3MepeHMSIM 110 OMHOMY U3 CIIOCODOB:
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90.2.1 [Ilpucomoenrenue ucnvimyemvix pacmeopos npobd npooo60AbCMBEHHO20 ChIPb U NUUEBHIX NPOOYVKINOE
K aHaAu3y Ha coodepycanue meodu, CeUHUA, KaoMus, UUHKA (Kpome onpeoeneHus co0epicanusi CBUHUA 8 KOHCep -
BUPOBAHHBIX NUWEBHIX NPOOYKMAX, PACHACOBAHHBIX 8 HCECMAHYIO Mapy)

[Tocine muaepanmmuzanuu mpod mo ['OCT 26929 x mmosrydeHHON CyX0H 301e 0e10-CepOoTO IIBEeTa, OXITAXK-
NEHHOM 10 KOMHATHOMN TeMIIepaTypsl, IpinBaoT 1,0 cM® XJIOpUCTOBOLOPOILHON KUCIOTHI KOHLIEHTPALIUA
6,0 MOJIB/OM?, TIEPEMELINBAIOT CYCIIEH3UIO CTEKIIIHHON ITAJIOYKOM IO IIOJTHOTO PACTBOPEHUS 30JIBI U BbI-
nepXuBarwT B papdPopoBo 4Hallke B TedeHMEe 35— 15 MUH. 3aTeM pacTBOP KOJMYECTBEHHO IIEPEHOCST B
MEPHYIO KO0y eMmkocTbio 50,0 cm?, mobasisaior 2,0 ¢cM® pacTBOpa XJIOPUCTOTO HATPUL KOHLIEHTPALIUU
3,5 MOJIB/OM° 1 Pa30aBIIOT OMANCTIUIMPOBAHHON BOIOM Ho obbeMa npuMepHo 45,0 cm’. C OMOIILIO
VHUBEPCAJIbHOM MHIANKATOPHOMN OyMaru uamMepsaioT pH 1moiaydyeHHOro pacrsopa u JOBOIAIT €0 KUCJIOTHOCTD
1o pH, paBHon (2 + 1), mpmimBag pas30aBIICHHBIE PACTBOPHI XJIOPUCTOBOOOPOOHOM KHMCIOTBI WU
TUAPOOKUCH HATpUd. O0beM pacTBOpPa JOBOAAT 10 METKU HA KOJIOE OMAMCTUIMPOBAHHOM BOMOM. XPAHMIAT
PACTBOPEHHVYIO IIPOOY B TeueHUe 8—10 4.

0.2.2 Ilpu anasusze nosapeHHoU coAU MUHEPAIUIAUUIO NPOObL HE NPOBOOIM

Ha anamuTrmuecKmx Becax B3BEIMMBAIOT B XMMH4IecKoM crakaHe (1,000 = 0,002) r moBapeHHOH COJIH,
PACTBOPAIOT HABECKY B OMAVCTIIUIMPOBAHHOM BoAe. PacTBOP KOJINMYECTBEHHO IIEPEHOCAT B MEPHYIO KOJIOY
BMecTUMOCTEIO 50,0 coMm®, mobasiasgor 2,0 cM? XJIOPUCTOBOLZOPOIHOW KUCJIOTHI KOHLEHTPALIMHN
1,0 MOJIb/IM3, DOBOISIT 4O METKU OMIMCTIWUIMPOBAHHON BOION U TIHATEILHO II€PEMEIINBAIOT.

0.2.3 Ilpucomosnenue ucnoimyemvix pacmeopos npob KOHCePBUPOBAHHBIX NUULEBbIX NPOOYKMOE, (haco-
BAHHBIX 8 HCECMAHYIO Mapy, K aHAAU3Y HA cO0epucanue CEUHUA

[Tocine munepanmuzanuu o 'OCT 26929 nmoaydeHHYIO CYXVIO 30J1Y ITUIIEBOTO IIPOAVKTA OeI0-CepoTo
LIBE€TA, OXJIAXKICHHVIO IO KOMHATHOMN TeMIIepaTyphl, PacTBOPSIOT B (papdPopOBOM TUTJIE IIPY HATrPeBaAaHUU Ha
BOISIHOM OaHe B 5,0 cM? pasbasiieHHON a30THOM (1 : 2) KUCIOTEL. PacTBOpP BBIIIAPUBAIOT IO BIAXHBIX CO-
aeit. K ocanky B TumIe modasistior 2,0 cM? pazdasieHHON x1opHOH (1 @ 1) KMCIOTHI M HATPEBAIOT HA BOJIS -
HOM DaHe B TeUYCHUE 5 MUH. PacTBOp OXJIAXKIAXOT M KOJIMYECCTBEHHO IIEPEHOCIT B MEPHVIO KOJIOY BMECTH -
mMocTbio 50,0 cM?, mobasistior 10,0 cM? paszbasienHoi xtopHoi (1 : 1) kuciaorel. O6beM pacTBOpa JOBOIST
10 METKY OMAMCTWIINPOBAHHOM BOAON. XpaHAT PACTBOPEHHVIO IIPOOY B TEUEHME & U.

9.3 IloarortoBka npo6 mo cunocoo6y III

[loaroToBKY IIp0o0 CHIPHA M IMUILEBLIX IIPOAYKTOB UIA AHAJIM3a Ha OIIPEAcIICHE KOHIIEHTPAILIUN HO-
HOB KagMMA, CBUHIIA, MEAM M IMHKA (KPOME OIPeAcIeHUS COACPKAHNI CBMHIIA B KOHCEPBUPOBAHHBIX 111 -
[IEBBIX IIPOAYKTAX, PAC(hacOBAHHBIX B XKECTIHYIO TAPy) IIPOBOMAT CIIOCOOOM CYXOM MWHEPAIM3ALIAU IIO
['OCT 26929.

[lonyyeHHYIO 301y PACTBOPSIOT B MUHUMAIBHOM OOBEME XJIIOPUCTOBOILOPOIHOM KMCIOTHI KOHIICH-
tpauuy 0,4 MOJIL/IM>, TIEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTDLIO 25,0 cM?, mob6asiaaior 2,5 ¢cM? (hpOHOBOTO
pacTBopa. O0BEM pacTBOpa JOBOIAT IO METKM Ha KOJI0€ OMAMCTWUIMPOBAHHOM BOIOM.

O0BbEMBI AJIMKBOTHL IIPOOBI, BHOCUMOM B 3JICKTPOJIU3ED, IIPUBEIACHDBI HUZKE:

- 2.0 cM? 1TU1OABI, OBOIIM U TIPOAVKTEHI UX IIePepadOTKU;

- 2,0 em?® g Cd u Pb; 0,1 em® g Cu MAcO M IIPOAYKTHL IIepepadOTKM

- 2.0 cM? gifta, KeJIaTuH, 3€PHO U IPOAVKTEI IIEPEPAOOTKU;

- 5,0 cm? Mmacna, XKUpLIL, peida U IIPOLVKTHL IIEPEPAOOTKU;

- 1,0 cM® KOHAUTEPCKUE UBIEITUA;

- 5.0 cM? MOJIOKO M MOJIOYHBIE TIPOIYKTEL

- 3.0 cM® BUHONEIBYECKUE TIPOLYKTHI.

94 IlogroToBKa XOJOCTOMN (KOHTPOJABHOM) IIP OO

[1oATOTOBKY X0JI0CTON (MJIM KOHTPOJIBHOMI) IIPOOBI IIPOBOIAIT 110 9.1—9.3, MpMiiMBasg COOTBETCTBYIO-
[IIM€ PEAKTUBLI B TEX K& KOJINMYECTBAX U B TOU XK€ ITOCIECIOBATEIILHOCTH, HO 0€3 IIPOOBI aHAJIM3UPYEMOTO
0OBEKTA, UCIIOJIB3YSI BMECTO HEEC OMANCTUUIMPOBAHHYIO BOY.

10 IIpoBenenue u3mepeHMi

HMHBEPCUOHHO-BOJIBTAMIIEPOMETPUYECKIE M3MEPEHUA IIPU aHAJIMU3E IIPpO0 IIPOJOBOJILCTBEHHOIO
ChIPbA M IIHUILUEBBLIX IIPOAYKTOB HA COACPKAHUE TOKCHUYHBIX SJIEMEHTOB II0OCJIE UX IIPOOOIIOATOTOBKHN K
N B-n3MepeHNSIM IIPOBOAIT ¢ UCIIOJIB30BAHUEM IIPUOOPOB, YKA3aHHLBIX B 7.1.1 ¢ UCITOJIB30BAHMEM Pa3Iy-
HBIX MHAMKATOPHBIX 3JIEKTPOJOB 110 ogHOMY M3 MeTonos (I, 1I, I1I) cormacuo 10.1; 10.2 ywim 10.3.

BBITTOJITHEHNIO U3MEPECHUN HEIIOCPEACTBEHHO CAMOM aHAJIM3UPYEMOM IIPOOLI IIPEAIISCTBYET CTAILUA
[IPOBEPKU AIEKTPOXUMUNIECCKON dUYCHIKM HA YUCTOTY
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Ilposepka s1ekmpoxumuueckou AueuKy Ha YucCmomy

[1poBepKY HA YMCTOTY SIECKTPOXUMUYECCKON dYEMKM (CTAKAHYMKOB, (POHOBOTO pPacTBOPA M DJIEKTPO-
ITOB) IIPOBOIAT IIYTEM PETHUCTPALIMU BOJILTAMIIEPOIrPAMM B HAHHOM SJIEKTPOXUMHUYECCKON STIECHKE C MCIIOIb-
3yeMbIM (POHOBBIM PACTBOPOM IIOCJIIE MHOTOKPATHOI'O OIIOJACKUBAHUS CTAKAHYMKOB OMIMCTWLINPOBAH-

HOW BOIOU M (POHOBBIM SJIEKTPOIIUTOM.

ONTVMAIBHBIMUY SBIISIIOTCS TAKME KAYECTBA PEAKTUBOB, SJICKTPOIOB M YMCTOTA ITOCYABI, KOTIA ITOJTy4da-
I0TCA AHAIMTUYECKME CUTHAJIBI 3JIEMEHTA B (POHOBOM PACTBOPE, PABHBLIC WIM OJIM3KME K HY/IIO (MEHEee 5 MM
[IPA YYBCTBUTEILHOCTH I1pudopa 4 - 10— A/MM), B VCIIOBUSIX, YKA3AHHBIX VIS OIPEHAEIEHUS MCKOMOIO 3JIe-
MEHTA.

N B-u3sMmepeHnda 1mpo0, IMoAroTOBICHHBIX 110 CIIoco0y 1 cormacHo 9.1, ripoBomdar 1o merony 1 MB-mu3-
MepeHUH corstacHo 10.1; mo crroco0y 1l cormacHo 9.2 — 1o metony 11 coritacHo 10.2; 110 crmocody 111 co-
r1acHo 9.3 — 11o meroay 111 corimacHo 10.3. Kaxnabsmt meton YUB-n3mMepeHUN oTiIMYaeTCd I1OCIEI0BATEILHO
M YCIOBUAMU €TI0 IIPOBEOCHM, a TAKXKE HOpMAaTUBAMM KOHTPOJII (CM. TaOIULy 7).

10.1 BoimodHeHHMEe UB3MEPEHUUM C UCIOJb30BAaHUEM PTYTHO-IIJEHOYHOTO
PIIEKTpPOOIAa U CePUHWHBX HoagporpadoB MUIU BOJIBTAMIEPOMETPHUUYECKHUX
anaaxumsatopoB tumnma CTA, TA-1 (meTtonx I)

YcTaHaBIMBAKOT CIICAYIOIIUN PEXKUM PADOTHI IIPHMOOPOB

- JIBYXAJIEKTPOJAHASA CUCTEMA U3MEPECHUMN;

- IIOCTOSAHHO-TOKOBBIM WJIU IIEPEMEHHO-TOKOBBIM PEKUM PETUCTPALMU BOJILTAMIIEPOTPAMM;
-  IOJIAPU3YIOILEEe HAIIPSKEHYE UL SJIEKTPOHAKOIUIEHUS 3JIeMeHTOB: — 1,4 B;

- IIOTEHLMAJI HAYaJla perucrpaluu BoJibramileporpamm:. —1,2 B:

- KOHEYHOe HalpsckeHue paspeprku: +0,05 B;

- CKOPOCTb JIMHEMHOTO M3MeHeHMd roreHnurana: S0—100 mB/c;

- YyBCTBUTEJILHOCTL IIPUOOpA IIPU perucTpanuy BosjbraMmireporpaMMmsr: 4 - 10—2 — 8 . 10—7 A/MMm (B
3aBMCHMMOCTH OT COAECPXKAHMA SJIEMEHTA B AHAJIM3MPYEMOM IIpo0E);

- BpeM4 astekrpoansa: 10—180 ¢ (B 3aBUCMMOCTH OT AMAIIa30HA OIIPEACIISEMbIX KOHIICHTPALIWN).
[1poBepAIOT AIEKTPOXUMHUYECKYIO STYEVKY Ha YMCTOTY.

10.1.1 [Zlpoeodsam HB-uzmepenue npobovt 044 Kaxcoou u3 napaiieavHulX aHAAU3UPYEMbIX NPOO U X0A0C-
mot (KOHMPOAbHOU) npodvl 8 00UHAKOBBIX YCA0BUSX.

J1J11 5TOTO B CTaKAHYUK € (POHOBBIM PACTBOPOM MEPHOM ITUIIETKON BHOCSIT AJIMKBOTY AHAJIU3UPYEMON
IIpOOBI, ITOATOTOBJICHHON 110 9.1.2—9.1.3. 1loMe1maroT ¢cTakKaHYUK ¢ aHAJIM3UPYEMBIM PACTBOPOM B DJIEK-
TPOXUMHUYIECKYIO JU4eiKy. OIIyCKaOT B pACTBOP MHIAMKATOPHBIN SJICKTPOI (KATOM) U 3JIEKTPOL CPAaBHEHUA
(aHon). IloaxmovaroT K IIpubOPY MHAMKATOPHBIM 3JIEKTPOA M SJIEKTPOI CPABHEHMSA. Y CTAHABINBAIOT Uy-
BCTBUTEJIIBLHOCTD IIPNOOPA 1 BpeMS IIPEABAPUTEIILHOTO HAKOIUICHMS COTJIACHO TA0MLe 3. BKIIIOYaroT 1Ipo-
IIyCKaHMe MHEPTHOTO Tra3a Wi Y®-o0aydeHne aHAIN3UPpyeMoro pactBopa B TeueHue 180—300 c.

[IpoBoasgT mIIpouecc IIPeABAPUTEIIBHOTO AJIEKTPOHAKOIUIEHUS 3JIEMEHTOB M3 PacTBOpa IIOATOTOB-
JIEHHOM IIpO0OBI IIPpH IToTeH1IMalre HakKoIuIeHUS (—1,4) B B TeueHue 120 ¢ 1pH 3aJaHHOM YyBCTBUTEIIBHOC-
TH IIoJsIporpada IIpHu IepeMeInInBaHMU pacTBopa. 110 OKOHYaHUM IIpeaBapUTEIbHOIO HAKOIDICHUS OT-
KJIXOYAIOT ra3 1 4epe3 35— 10 ¢ perucTpUpyroT BOJIbTAMIIEPOrPAMMEBIL B IMAIIA30HE IIOTCHIIMAIOB OT MUHYC
1,2 no torroc 0,05 B. Ilpu 3TO0M Ha BoJIbTaMIIepOTpaMME PETUCTPUPYVIOT AHAJIIUTUYECKIE CUTHAJIBL OIIPEIE -
JIIEMBIX SJIEMEHTOB, MAKCHUMYMBbI AHOJHBLIX TOKOB (IIMKOB) KOTOPBIX HAXOMITCSI IIPH IIOTEHIIMAJIAX
(—0,90 £ 0,05) B mis tmuka; (—0,60 + 0,05) B mrs xanmusa; (—0,40 = 0,05) B st ¢cBuMHIIA U
(—0,10 £ 0,05) B mra menu.

Ecin Ha BosbTaMIIEporpaMMe aHAIUTUYECCKME CUTHAIBI (BLICOTHI AHOAHBIX IIMKOB) 3JIEMEHTOB OYOYT
IpeBbaTs 200 MM, TO YMEHBIIAKOT WX YYBCTBUTEIbHOCTD IIPUOOPA, MM BPpEMS HAKOIUIEHUS. ECIM BbI-
COTBI AHOIHBIX ITMKOB AJIEMEHTOB OYIYT MEHBIIIE 5 MM, TO YBEJIMYUBAIOT WIX YYBCTBUTEIILHOCTD IIPpUOOpA,
VI BpeMs IIPEABAPUTEIILHOTO HAKOILUICHUA.

Perncrpannio aHAIMTHYECKMX CUTHAJIOB BCEX YEThIpEX A5eMeHTOB (Zn, Cd, Pb, Cu) mpoBomdaT 0OIHO-
BPEMEHHO, €CJIM OHM HE BBIXOIAT 3a IIPEACIIbl JIMCTA MACIITA0OHO-KOOPANHATHON OyMaru Win 3KpaHa KOM-
[IbIOTEPA. B IIpOTUBHOM Cily4ae IIPOBOIAAT PETUCTPALIMIO AaHAJIMTUICCKUX CUTHAJIOB U OIIPEACIICHUE MACCO-
BBIX KOHILEHTPALIUN SJIEMEHTOB ¢ HAVMMEHBINVMU 3HAYCHUSIMM AHAJIMTUYECKUX CUTHAJIOB, IIOCIIE YETO
YYBCTBUTEJIBHOCTD IIPUOOpPA YMEHDBIIAIOT ¥ IIOBTOPSAIOT OII€PALINM UL OCTAJIBHBIX 3JIEMEHTOB.

Ollepalliy 110 SJIEKTPOHAKOIUICHUIO U PETUCTPALIMU BOJILTAMIIEPOrPAMM IIOBTOPAIOT TPY Pa3a B BbI-
OpaHHBIX YCIOBUSIX.

M 3MepsarOT BbICOTBI AHOAHBIX ITUKOB OIIPEACIAEMBIX SJIEMEHTOB B aHAIM3UPYEMOM DPACTBODE.

B cTakaH4YMK ¢ aHAJIM3UPYEMBIM PACTBOPOM C IIOMOILBLIO IIMIICTKY YUIM J03aTOPa BHOCAT JOOABKHM aT-
TECTOBAHHBIX CMECEH DJIEMEHTOB B TAKOM 00bEME, UYTOOBI BHICOTHL AHOAHBIX ITMKOB COOTBETCTBYIOILINX 3JIE-
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MEHTOB HA BOJbTAMIIEpOIrpAMME YBEJIMYWIMCH IIPUMEPHO B IBA Pasa II0 CPABHEHUIO € IIEPBOHAYAIBLHOMM.
PexoMeHayeMbIll 00beM 100aBoK AC yKaszaH B Tabiuie ).

Tadbnuira 5 — PekoMeHnyeMbie 100aBKU AC U 4YYyBCTBUTEIABHOCTU IpUOOpa UPU PETUCTPALIUN BOABTAMIIEPO-
rpaMM IIPU aHAIU3C IPOO IUIIEBBIX IIPOAYKTOB U IIPOIOBOJNBCTBECHHOI'O ChHIPHS

AlMarmason KOHICHTPaIHi Bpews Kommenrpaimsa AC, PexoMeHayeMbIlT O0BEM YyBCTBUTEIILHOCTD
3JIEMEHTA B HUCIIBITYEMOM | 3JICKTPOJIMN3A, HCIIOJIL3YEMOTO JIJI4 3
PacTBOPE, MI/IM3 MUH 100aBOK, MI/IM> fobaBok AC, cM pHbopa, A/MM
0,001—0,10 5—10 0.1 0,05—0,1 4.10-9 —1-10-8
0,05—1,0 3—5 1.0 0,05—0,1 1-10-8 —4.10-7
0,5—10,0 2—5 10,0 0,05—0,1 2.10-8 —8.107
5.0—30.0 0,5—2 10,0 wm 100,0 0,05—0,1 2.107—8.10

Jlo6aBKU cieayeT BHOCUTL B MaJIoM o0beMe (He 6ostee 0,2 ¢cM?), 4TOOBI IIpEeIOTBPATUTL U3MEHEHUE
KOHLIeHTpauuy (pOHOBOI'O pacTBOpPA U M30eKaTh ydeTa pas30aBiIeHUI aHAJIM3UPYEMOM IIPOOEI.

[1poBOIAIT IIpeABAPUTEIIBHOE HAKOIUICHNE U PETUCTPALINIO BOJIBTAMIIEPOTPAMM aHAJIN3UPYEMOM IIPO-
ObI ¢ BBEJACHHBIMU Ho0aBKaMun AC IIMHKA, KaAMUA, CBUHIIA 1 MEAM TPU-YETHIPE Pa3a B TEX KE YCIOBUAX,
YTO U aHAJIU3UPYEMOU IIPOODIL.

N 3MepAar0T BBICOTBI AHOAHBIX IIMKOB 3JIEMEHTOB B IIp00e ¢ J00ABKOM AC KaXIOro OIIPEACIIeMOr0
JIEMEHTA.

BpUmmBaoT comepXmMoe CTaKaH4IMKA.
[IpoMbIBaIOT CTAKAHYMK OMAVCTIIUIMPOBAHHOM BOMLOM.

AHAJTOTMYHBIE OIIEPALIMN IIPOBOJAT I BTOPOM ITAPAUIETIBHOM M JUTA XOJIOCTOM (KOHTPOJIBHOM) IIPO-
Obl B OJMHAKOBBIX YCIOBUIX.

10.1.2 HUB-uzmepenusa npu anasuze npoboi 6 uzbbimke 00H020 31eMeHma

Ha ripakTnke 9acTo OLIBAET, YTO B IIPOOE COAEPKAHUE OIHOIO MIIU JABYX SJIEMEHTOB HAMHOTI'O IIPEBbI-
IIACT COACPKAHUE OCTAJIBHBIX. DTO BBIACHLECTCA IIPU PETUCTPALIMM BOJIBTAMIICPOIrPAMM, KOIZA BBICOTA
AHOJHOIO IIMKA 3JIEMEHTA B IIPO0OE IIPEBBILIAECT BHICOTHI AHOAHBIX ITMKOB APYIUX AJIEMEHTOB B JIECATH U 00-
JIee pas.

Ecimm takum ainemenToM gaBirsgerca Cd, Pb win Cu, To cHadasia OLEHUBAKOT COAEPXKAHUE OCTAJIbHBIX
3JIEMEHTOB B BBIOPAHHDLIX JUIA HUX YCIIOBUAX U3MEPECHUI CUTHAJIOB. 3aTEM IIPOBOMAAT OLIEHKY COACPXKAHUA
M30LITOYHOI'O AJIEMEHTA IIPYM MEHBINMX BPEMEHAX HAKOIUICHUA U IIpU 0oJice IpydOM 4YBCTBUTEIBLHOCTU
IIpudoOpa, UCIIONBL3YI 100aBKM AC 3TOro 3jeMeHTa 00Jj1ee BBICOKUX KOHIICHTPALIUIA.

[1py OonBIIOM KOJIMYECTBEHHOM COIEPXaHUM Zn B IIpode 110 cpaBHEHUIO ¢ conepxanueMm Cd, Pb,
Cu U3MEHSIOT HE TOJIBKO BPEMS 3JIEKTPOJIN3a Y YYBCTBUTEJIBHOCTD IIPUOOPA, HO M IIOTCHLIMAI SJIEKTPOHA-
KOIuIeHUd. DiekrpoHakoruieHue Cd, Pb, Cu nposogar nmpu Mmuayc 1,2 B B Teuenme 120—300 ¢ 1 oLieHUBa-
0T COMEPKAHUE STUX JIEMEHTOB 110 METOIY J00ABOK. 3aTeM SJIEKTPOHAKOIUIEHNE ZN IIPOBOIIT IIPU MHU-
nyc 1,4 B B Teuenue 20—60 ¢ 1 oLIeHWBAIOT €T0 coaepXaHUe 110 METOAY TOOABOK.

10,2 BeImOTHEeHHNEe UBMEPEHUN C UCIIOJb30BaHUEeM IrpapuTCcogepXalero
3J1eKTpolaga M aHanu3zartopoB tTuna UBA (meTton II)

Onpenenenue couepxanuga noHos Cu, Pb u Cd mpoBomdT M3 OJHOW aJIMKBOTHOM YacTU IIPOOBI.
AHAIN3 TIPOOBLI HAYMHAIOT € ONIPEAcHcHUA cogepXaHra B Her MOHOB Cu (11).11ocie nepeximodyeHns ITOTEH -
[IaJIa HAKOIUICHWS OIIPEeIIIIOT coaepkanme B 11pooe noHoB Pb (11) m Cd (11). OnpenesreHme comepKaHMA
noHoB Zn (1I) mpoBoggaT M3 APYrom aaIvMKBOTHOM YACTH IIPOOHLI.

10.2.1 HUB-uzmepenusn npobot na codepucanue uornos Cu (1)

B crexisaHHBIN cTakaH (asekTposmsep) nomeraoT 10,0 cM? UCIbITyeMOro pacTBopa IIpoObl, TTOATO-
TOBJIEHHOM 110 9.2.1 1 9.2.2, nobdasisaior 0,2 cM? pacTBOpa PTYTH a30THOKMCION KoHLeHTpaunu 1,0 Mr/cm>.
OIycKaroT B SJIEKTPOJIN3ED MHAMKATOPHBIN SJICKTPOI, SJIEKTPOHA CPABHEHUSI M BCIIOMOTATEIIBHBINA SJIEK-
Tpoa. IlpoBomdaT M3MepeHNA IIPU CIECAVIOIINX YCIIOBUSAX:

- IIPEeABAPUTEIIBHOE KOHLICHTPHUPOBAHUE: IIpU IoTeHLIUaiIe — 0,80 B B reueHue 15— 120 ¢ 11pu 1iepe-
MEIIUBAHUM U 15 ¢ — yCIIOKOEHUE PACTBOPA;

- CKOPOCTb JIMHEMHOM Pa3BEPTKM ITOTCHLMANA (IIPOM3BOAHBLIM pexXxum). 250—4350 mB/c;
- KOHEYHBIN ITOoTeHIMAaI pasBeprku. + 0,01 B.

YcinoBug U3MEPEHNH 3a0a10T B COOTBETCTBUIM ¢ MHCTPYKLIMEH T10 SKCIUIYATALIMY AHAJIM3aTOPa NHBED-
CMOHHOTO BOJIbTaMIIepoMeTpuueckoro tuma MBA.

[ToTeHIIMaI MakKCUMyMa aHOIZHOTO ToKa Meau paBeH: (—0,10 = 0,10) B.
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[lopamoxk 1poBeacHUA 3JIEKTPOHAKOIUIEHUS M PErUCTPALIMM BOJbTAMIIEPOrpaMM IIPOOLI U IIPOOLI C
nobaBkonl AC ajieMeHTa IIpoBOAAT aHajornuHo 10.1 Hacrogiero cramgapra.

10.2.2 HUB-usmepenus npobot na codepucanue uornos kaomus (1) u ceunua (11)

[1ocne omnpeneneHUSI COAEPXKAHMA MEIW IIPOOY aHAJIM3UPYIOT HA COACPKAHME B HEM MOHOB KaJIMUI
(II) m cBuHua (1I), mepexmoyas IOTEHLIMA IIPEABAPUTEIBLHOTO KOHIeHTpUpoBaHUA ¢ (—0.8) B Ha
(—1,2) B. U3MepeHMI IPOBOIAT IIPU TEX KE YCIIOBUAX.

[ToTeHITMAIBI MAKCUMYMOB aHOAHBIX TOKOB paBHbIL: (—0,45 + 0,10) B mis ceunna; (—0,60 = 0,10) B
JUT KaIMUAL.

10.2.3 HUB-uzmepenusn npobot na codepucanue uonoe vyunxka (11)

[1epen BEIIOIHEHMEM MU3MEPEHNM OIIPEACIIIIOT coaepKaHrue HoHOB Menu (11) B MCTIBITYeMOM pacTBO-
pe IPpOOLBI, IIPUTOTOBJICHHOM M3 O30JICHHOM HABECKMU.

B cTrakaHUMK-2/1eKTpon3ep JUYEMKU SJIIEKTPOJIUTUYECKON € IIOMOIINBIO ITHUIIETKHM BMECTUMOCTBIO
10,0 cm’ momemaror 8,0 cm® donosoro pacrsopa (0,04 MoIb/IM’ XIIOPUCTO-BOLOPOLHAS KUCIIO-
ta + 0,14 monn/nm? xitopuctbiili Hatpuii); 0,1—2,0 ¢M? MCIIBITYEMOTO pPacTBOpPa IIPOOLLI B 3aBUCUMOCTU OT
COLEPXKAHMA LIMHKA B UCIILITYeMOM pactBope. Jlobasingor 1,0—1,5 ¢cM® pacTBOpa YKCYCHOKUCIIOTO HATPUA
KoHueHTpaumy 1,0 mons/mm>, 0,2 ¢M? pacTBOpa PTYTH a30THOKUCION KOHLeHTpaumy 1,0 Mr/cM® u Takoi
00beM pactBopa noHos rayumg (111) xkoumenrparmu 0,001; 0,01 v 0,1 Mr/cm?, 4TOOLI KOHLIEHTPALIASA KO-

HOB rayund (111) B anexTponmsepe B 3—35 pa3 npeBblIaTa KOHIeHTpanuio noHoB Meau (11). Bexwanna pH
pPacTBOPa B 3JIECKTPOJIU3EPE HOJDKHO OBITH paBHaA (3,5 + (,3).

[IpoBomgar msMepeHuda Ipu veiaoBUAX, yvKasaHHbBIX B 10.2.1. IloTteH1iman mMmakcuMyma aHOIHOTO TOKA
nHka paseH (—1,00 + 0,05) B.

[IpoBomsar nsMepeHUAa 1IpOOLI 1 IIPOOLI ¢ JOOABKOM AC 3JIeMEHTA B OAMHAKOBBIX YCIOBUAX. OLIEHU -
BAIOT COHECPKAHUE DIIEMEHTA METOAOM T00aBOK.

10.2.4 HUB-usmepenus ucnoimyemsix pacmeopos, cooepxcawux oosee 0,5 me/om” meou

M3MmepeHnd IMpoObI HAUMHAIOT C OIIPEACIICHUA coacpXaHMa B Hell moHoB Meau (11). OnpeneneHue
COIEPXKAHUA MOHOB MEAU IIPOBOLIT U3 IIEPBOM ATUKBOTHOM YacTu Ipoosl, pasHoit 0,5 cm?. B anexrponu-
3ep nomernaroT 0,5 ¢M® ucHbeIryeMoro pacrsopa mpoosl. [Mpunusaror 9.0 cMm® GHOHOBOrO 3IEKTPOIUATA
(0,04 moap/oM° xiopucTo-BomoponHas kuciaora + 0,14 Moian/oM® XITOPUCTBIM HaTtpuit). JoOaBigior
0,2 cM? pacTBOpa PTYTHU a30THOKUCION KoHLeHTpauun 1,0 mr/cm?. T1poBomdar nusMepeHns IpoOLl U IIPOOLI
¢ mobaBkon AC sj1eMeHTA.

Copepxanue B 11pode moHoB ¢cBuHLA (11) m xagmua (11) onpenesroT M3 BTOPOM AJIMKBOTHOM YAaCTH
1IpoObl, paBHoi 10 cMm>.

OnpenesieHMe COAepKaHMI MOHOB IMHKA (11) IpoBOIAT M3 TpeThe AIMKBOTHOM YACTHU IIPOOHI.

10.2.5 Buwinoauenue uzmepenuil co0epiIcanuli CGUHUA 6 KOHCEPBUPOBAHHBIX NUULEBLIX NPOOYKmMax, pacga-
COBAHHBIX 8 HCECMAHYIO mapy

B snexrponumsep nomemanTt 10,0 cM® mpoObI, paCTBOPEHHON IIOCIE MUHEpaIU3auuu 1o 9.2.3, u
0,2 ¢cM? pacTBOpa PTYTU a30THOKUCION KoHLeHTpauuu 1,0 mr/cm?. T1poBomsIT IpeaBapuTeIbHOE KOHIIEH-
TpupoBanue Ipu noreHuuane — 1,00 B. Ilorennman makcmmyma aHogHoOro Toka c¢BuHUA (II) paseH

(—0,45 + 0,10) B.
10.3 BoimoJIHEHNE U3MEPEHUM ¢ UCIHOJB30BAaHUEM BpPpallalUIETOCT MTUC-

KOBOTO CTEKJIIOYIJIEPOOAHOTO BIEKTpOJa, CEPUUMHOTO nmoixgporpada m caMo -
nucuoa (mertonm 1)

Ilepen HavamoM pabOTHL CieAyeT YCTAHOBUTD CIICAYIOIUHN PEXXMM PadOTHI IIPUOOPOB:

- JUaras3oH Toka:. 3>—250 A;

- BUA nogsgporpaduu:. 3-3JIeKTPOJHAS, IIEPEMEHHO-TOKOBAS ¢ KBaAPaTHO-BOJIHOBON MOOYJISLIUCHA;

- jpeMipuposanue: 0,1;

- AMIUIATYIA IIepeMeHHOro HaupsckeHuda: 30 MB (BO3MOXHO BapbUpPOBAaHUE);

- CKopocTh pa3Beprku. 30—100 mB/c;

- peXUM padOTHL. HAKOIUICHUE;

- 3agepxxa: 110 ¢ (BO3MOXHO BapbUPOBAHUE);

- HayajibHOe HanpskeHue. —1,00 B;

- HaIIpaBJICHUE PA3BEPTKU. IUIKOC,

- aMmIiumaTtyaa passeprku: 1,10 B;

- PEXUM:. HEIIPEPBLIBHBIN, IIpU rHoreHuuaine: 0,3—0,7 B.

B teyenue 40— 100 ¢ oynmaroT IOBEPXHOCTL PADOYETIO AJIEKTPOAA, YCTAHABIMBAY ITIOTCHIMAL OYNC-
TKY IIOBEPXHOCTU CTEKIIOYIJICPOAHOTO AJiekrpoga +0,40 B.
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YcranaspimBawT 11oTeHIMAI HakoIuieHUa — 1,40 B 1 amiuinryay paspeptku 1,5 B — 11pu otrpeneie-
Huu Zn, Pb, Cd; mwin norerunan HakoruieHUa —0,95 B 1 amiumuryny passeptku 1,05 B — 1ipu onipenesie-
Huu Cu, Pb, Cd.

N3MepeHns IIpOBOIAT B COOTBETCTBUMM ¢ MHCTPYKLIMEN ITO 3KCIUIyaTaLlMU CEPUIMHOrO IoJissporpada
aHasiormyHo 10.1 Hacrogimero craHmapra, UCIIOIb3YVA BPALLAKOMIUICS 3JIEKTPOL. AJIMKBOTA AHAJIM3UPYE-
MOM IIPOOLI TIPU 5TOM IIOMELAETCH B pacTBop, comepxawuit 2.0 cm? dhoHoBoro 2exkrpoimra 1 18,0 e’
oupucTwnInpoBaHHOM Boabl. Jlobasku AC 3JIeMeHTOB IIPOBOIITCS COTJIACHO TabiIuLe 6.

Tadnumma 6 — PekoMeHIyeMbBIe T00aBKIM aTTeCTOBAHHBIX CMECEH IIPU aHAJIM3E IIPOO CHIPhI M IMTUINEBBIX IIPOAVK-
TOB 110 Metony 111

JIrara3oH aHAIU3UPYEMBIX COIEPKaHUH
UCIIBLITYEMOTO PAcTBOPA, MKI/IM>

KoHiieHTpaliug arreCTOBAHHOTO
pacTBopa, I 100ABOK, MI/IM>

PekxoMeHIVEMBII 00BEM TOOABOK, CM>

KAAMUN

or 0,10 mo 1,00 BKIIIOU.
cB. 1,00 1o 10,0 BKIIOU.

0,100

0,02—0,2

1,00

0,02—0,2

cB. 10,0 1o 500 BKIIOU. cxomayio pody pasBecTy OMIUCTIWIIMPOBAHHON Boaoil B 10—>50 pas

CBUHEL

or 0,20 mo 10,0 BKIIOU. 1,00 0,04—0.2

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

¢B. 30,0 10 80,0 BKIIIOU. 10,0 0,1—0,2

¢B. 30,0 1o 500 BKIIHOUY. Hcxomayo nmpody pa3BecT OMIUNCTIIINPOBAHHON BOION B 10—30 pas
ME/b

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

¢B. 10,0 no 500 BKIIOY. Hcxomayo mpody pa3secT OWINCTIWIINPOBAHHON BO0M B 10—50 pas
IHNMHK

or 10,0 no 100 BxIIOU. 10,0 0,02—0,2

cB. 100 mo 1000 BKIIIOU. cxomHyo 1mpody passecTy OMIUCTIWUINPOBAHHON Bogo B 10—100 pas

11 Bbramciaenune v ogopmieHre pe3ybTATOB aHAJIHM3A

[1p1 MCIIOIBE30BAaHMM BOJIBLTAMIIEPOMETPUYECCKMX AHAIIM3ATOPOB B KOMIUIEKTE ¢ KOMIIBIOTEPOM IIPO-
LEAYPbl 00pabOTKM BOJILTAMIIEPOTPAMM M BBLIYMCICHUS PE3YJIBTATOB aHAIM3a IPEAYCMOTPEHBI IIPOTrPaM-
MHBIM OO€CIICUEHMEM M IIPOBOIATCI B aBTOMATHYECKOM PEXMME 0€3 BMEILATEILCTBA OIIepaTopa.

[1p1 MCITOB30BAHUM CEPUIMHBIX ITOIIpOTpadOB M aHAJIM3ATOPOB B KOMIUIEKTE € CAMOIIMCIIEM O0pa-
OOTKY PE3YJILTATOB M3MEPEHNI AHAINTHYECKUX CUTHAIOB OIIPEACIIEMbIX METAJUIOB, 4 TAKXKE PACUYET KOH-
LIEHTPALMA KAXJIOTO 3JIEMEHTA B aHAJIM3UPYEMOM IIPOOE IIPOBOIAT CICAYIOIINM 00pa30M:

111 PacdyeT BeIMYVMH MAKCUMAJIbHBIX AaHOJHBX TOKOB (AHAJUTHUUYECCKHUX
CMTHAJOB)

11.1.1 s onpenensieMoro 3jIeMeHTa PACCUUTHIBAIOT CpemHee (/) U3 TPeX 3HAYCHUN aHAJIUTUIEC-
KX CHUTHAJIOB, ITOJYYECHHBIX IIPpM 4-KpaTHOM PETUCTPALIMM BOJLTAMIIEPOrPAMMBI IIPOOBI, HE YYUTHIBAS
TIEPBYIO BOJIETAMIIEPOTPAMMY.

11.1.2  Ilo cpexHeit BeIcoTE (/) AaHOOZHOTO ITUKA IJTA JAHHOTO JIEMEHTA BLIUUCIIAIOT 3HAUYCHNE MaK-
CUMAJIbHOTO aHOIHOTO TOKA (/) a;meMeHTa 1o (popmyie

I, = hy-a, (1)

rae | — 3HaA4YeHME MAKCHMAJIBHOTO AHOIHOTO TOKA JAaHHOTO 2JIEMEHTA B JaHHOU IIpobdbe, A;
h{ — CPpEOHSS BBICOTA AHOMHOIO ITMKA 3JIEMEHTA HA BOJIBTAMIIEPOIPAMME, MM;
0. — YYBCTBUTEJILHOCTD IIpHMOOPA IIPU PETUCTPALINM JAHHOTO ITMKAa, A/MM.

Takon xe pacuer IPOBOMAAT U IS BOJIbBTAMIIEPOrPAMM IIPU PErUCTPAlMU AaHAJIU3UPYEMOU IIPOOLI C
TJO0ABKOM aTTECTOBAHHOM CMECH dJIeMEeHTA.

L, = h,-a,

TAe MHACKC 2 OTHOCUTCY K aHAJIMTUYECKOMY CUTHAJIY AJIeMEHTa B IIpobe ¢ mobaskour AC.

11.1.3 Eciam perucrpaniio BoJIbTaAMIIEPOrpaMM IIPOOBI M IIPOOLBI ¢ J00ABKON AC IIPOBOIIAT O€3 U3ME-
HEHUA YYBCTBUTEIIBHOCTH IIPpMOOpPa U caMoIIuc1ia, To orepauuu 110 11.1.2 He 1IpoBoAdAT, UCIIOIb3YS B HAJIb-
HEHMINNX pacyeTax 3HAYCHUA BEJIMYMHBI BLICOT IIMKOB BMECTO 3HAYEHUM TOKOB ITMKOB.
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11.2 PacyerT MAaCCOBOM KOHLUECHTpPALUU BJIEMEHTA B IIpo0OE
11.2.1 MaccoByro KOHIEHTPALMIO KAXKAOIO 3JIEMEHTA B AHAIU3UPYEMOM ITPO0OE IS KAXKION U3 JIBYX
rnapajureIbHbIX 11po6 X (X;, X5), MI/Kr win Mr/mam>, BRIMUCIISIOT 110 (hopmyiie

1 'C,I[ 'VH Y _ V Mt (2)
Ly -1V, | m

X(X1;X,) =

rae /; — 3HAYeHUE MAaKCHUMAaJIbHOTO AHOIHOTO TOKA 3JIEMEHTA HA BOJIbTAMIIEPOIrPaAMME JUTS AHAJIU3UPYEMOU
IIPOOBI, A:
C, — KOHLIEHTpALMsA aTrTeCTOBAHHOU CMECH D2JI€MEHTA, U3 KOTOPOU HeylaeTcs H00aBKa K aHAIU3UPYe-
MO TIpo0Oe, MT/IM?;
V, — o0bem nmobdasku AC aeMeHTa, CM>;
I, — 3HaYeHME MAaKCUMAJIbHOTO AHOJIHOT'O TOKA 3JIEMEHTA HA BOJIbTaAMIIEpOTrPaMMe UL ITPOOLI ¢ 1O0AB-
ko AC aieMeHTa, A:
00bEM AJTMKBOTHI MUHEPAIU3ATA, B3ATON Wi UB-u3zMepeHuda, cm>;
Xeonr — MACCOBas KOHLIEHTPALIMS 2JIEMEHTA B PACTBOPE XOJIOCTOM IIPOOLI, MI/IM?;
Viww — OOIIMI 00BbEM MUHEPAIN3ATA, IIPUTOTOBIECHHDLIA U3 O30JIEHHON IIPOOLI, CM3;
m — Macca HaBecK! (T) Wi o06beM (cM-) IIpoOBI, B3ITON LI aHAIM3A.

11.2.2 Janee pacCUMTBIBAIOT CpeaHeapnPMETUUECCKOE PEe3YIbTAaTOB BEIUMCIeHNN 110 11.2.1 11t Kax-
TOM M3 ABYX ITapaUIeIbHBIX 11po0, X, ., MI/KT WIN MT/am>

cp?
Xp = =2 (3)

2
\

[1pn yIoBIiIeTBOPUTEILHON CXOIUMOCTH PE3VILTATOB IIAPA/UICIIBHBIX OlIpeaciicHUM 110 12.1 cpenHe-
aprupMeTIECKOEe 3HAYCHIE X p IPMHUMAIOT 33 PE3YJIbTAaT aHATU3a. B IPOTUBHOM Cilydyae aHaJIN3 ITOBTOPSI -
10T, UCIIOJIb3YA PE3EPBHYIO IIPOOY.

11.3 PopMa npellcTaBJIEHUS PE3YJIbTAaTOB aHaJlU3a

PesyabTaT KOJIMYECTBEHHOTO XMMHWUYECKOTO aHaJIM3a B JOKYMEHTAX, IIPEAYCMATPUBAIOIINX €TO MC-
[10JIB30BAHUE, IIPEIACTABIIAIOT B BUIE:

pe3yibTaT aHaiu3a (X, , MI/KT WM MI/IM?),

XapaKTepUCTUKA OTHOCUTEILHON 1orpenrHoctu (8, %), P = 0,95

VTN

(XCP iA)? MT/KT e MF/,[[M3, P= 05955 e A= % chn MP/KI WJIN MF/I[MB. (4)

3HAUCHUY O IIPUBEACHBI B TAOJIULIE 2 I KAXKIOTO 2JIEMEHTA, O0BEKTa U CII0C00Aa.

3HAYCHUA COACPXKAHUA BJIEMEHTA B IIpOo0E ch 1 aA0COJIIOTHOM ITOTPEIMHOCTU A JOJIKHBI COAEPKATD
OJIMHAKOBOE YMCIIO 3HAKOB ITOCJIE 3aIISITOM.

Ecii 1moydeHHBIN pe3yabTaT AHAJIM3a COCTABISIET 3HAYCHUE MEHBIIE HVDKHEM I'PAHMIIBLL JUAIIa30HAa
OIIpEACIIIeMbIX KOHLIEHTPALIMI COIJIACHO TaojuMue 1, To BO3SMOXHBI JABA IIYTU:

- B IIPOTOKOJIAX AaHAJIM3a VKA3bIBATh 3HAUCHNE «MEHBIIE» HUKHEW TPaHULIBI AMAIIa30HAa OIIPEHeIIsIe -
MBbIX KOHILICHTPAIIMU JAHHOTO 3JIEMEHTA 110 JAHHOMY METOIY,

- IIpU HEOOXOAMMOCTH (B CiIydae OJIM30CTH pe3yibTrara aHajam3a co 3HadeHueM [1JIK simemeHTa B
TAHHOM OOBEKTE), AaHAJIM3 IIPOOBI ITOBTOPSIOT, MCIIOIb3YS OOJBIIVIO (10 J pa3) HABECKY MJIM O0OBEM MCXOI-
HOM IIPOOBI WM AJIUKBOTY IIOATOTOBIEHHON K UB-m3sMepeHUI0 IIpOOHLI.

12 KoHTpPO.Jb TOYHOCTH pPe3YJIbTATOB aHAJIHM3A

12.1 AATOPUTM IHPOBEAECHUI OINEPATUBHOTIO KOHTPOJIA CXOOIUMOCTH

OnepaTUBHBIA KOHTPOJIb CXOIUMOCTH IIPOBOAIAT IIPH ITOJIVIEHUN KaXIOTO pe3yIbTaTa U3MEPEHUH,
[IPEACTABIILIONIETO COOOM cpeaHeapuPMeTUUECKOE ABYX IIapalJIeJIbHBIX olpeaeaeHuin. OrepaTuBHBIN
KOHTPOJIb CXOJIUMOCTH IIPOBOIMIT IIYTEM CPABHEHMS PACXOXJIEHUS IBYX PE3VJIbTATOB IIapalieIbHbIX
onpeneneHu (X; 1 X,), ITOJYYEHHBIX IIPU aHAIN3€ IIPOOLI, ¢ HOPMATUBOM OIIEPATUBHOIO KOHTPOJIA CXO-
TUMOCTU d.
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CXOIMMOCTD Pe3VILTATOB NAPAUIEILHBIX ONpPeaeIeHUH IIPU3HAKT VIOBIETBOPUTEILHOM, eCIn
‘Xl o )(2‘ < d, (5 )

rae d = 0,01 - dory - Xep (Xep — cpeaHeapudMeTnyecKoe 3HAYeHNE ABYX PE3Y/IbTaTOB I1apalIeIbHBIX OIIpe-
IeJIEHNI). 3HAUEHUA dyry IIPUBEICHBI B Ta0OIMALIE 7.

[1py mIpeBBIIIEHMM HOPMAaTHBA OIIEPATUBHOTO KOHTPOJIS CXOAMMOCTH aHAIM3 IIOBTOPSAIOT. 11pH 110-
BTOPHOM IIPEBBILICHUM YKA3aHHOI'O HOPMATHMBA BbLACHAKT IIPUYMHLBI, IIPUBOAAILNNE K HEYIOBIECTBOPH-
TEJIBHBIM PE3YJIbTATAM KOHTPOJIA, U VCTPAHAIOT UX.

12.2 AJITOPUTM IIPOBEIAECHUI OILEPATUBHOIO KOHTPOJYI BOCIPOU3BO-
IUMOCTH

OmepaTUBHBIN KOHTPOIb BOCIIPOU3BOAUMOCTH TIPOBOIOAT ¢ UCITOIL30BAHMEM PAOOUYMX IIPOO IIyTEM
CPABHEHUA PE3VIIbTATA KOHTPOJIBLHOM IIPOLEAYPLI, PABHOTO PACXOXICHUIO ABYX DE3VILTATOB M3MEPEHUN
CcOmepPKAHUI KOMIIOHEHTA B OOHOM U TOM Xe IIPo0e, ITOIYUYEHHBIX B PA3HBIX VCIIOBUAX, HOIIYCKAEMBIX METO-
IMKON (pas3HbIe OIIEpATOPLI, BpeMsl, IPUOOPLL U T. II.) — Xicp n X2, MI/KT WIA MT/IM?, ¢ HOPMATHBOM
OIIEPATUBHOTO KOHTPOJIA BOCIIPOU3BOAUMOCTA — D

Ccp?

Xep ~X&| <D, (6)

e D= 0,01 - Dy - X (X — cpemHeapudMeTHUeCKOe 3HAUYCHUE MeXIy X ép nX fp, MTI'/KT WJIA MT/IM?).

3HauyeHUd D, IIPUBEICHBI B Ta0OIUIIE 7.

Tadbnuna 7 — 3HaYCHUST HOPMATHUBOB OIICPAaTUBHOIO KOHTPOJS CXOAMMOCTU, BOCIIPON3BOAUMOCTHA U ITOTPEIII-
HOCTHU JUIST KaXKI0ro pe3yapTata aHanusa (X (Xi; Xp); Xeps X L. x? MT/KT VI MI/IM°)

cp> “*cp>
:E % % HopMmaTus HopMaTHR HopmaTtus
T Q = OLEPATUBHOTO KOHTPOIS | o oo HopMaTuB BHEIITHETO VIO A ODATONHOTO
5] 8 = CXOMUMOCTH dypyy, 70 P P OIICPaTUBHOIO KOHTPOIIA YD patop
) 2 S E < | (U1 ABYX pe3yRLIATOB BODCHI)(};SBOI[I/IMDCTH norpemrroctu K., % OIIEPATUBHOTO K](;HTp(;Iﬂ
O = E 2 = TTapauIcIbHBIX orw> 70 (A1 JIBYX . (P = 0,95 HOFDGMHECTH OTH> 7
D M >, £ 0 y pPE3YyNbTATOB U3MEPECHUN ) (P = 0,90)
= o 5 & OIIPEACICHU)
I 1 Cd 35 47 32 27
Pb 39 47 35 29
Cu 42 S0 38 32
/n 36 44 33 23
2 Cd 35 42 32 27
Pb 46 35 40 34
Cu 35 47 31 26
/n 32 39 29 24
3 Cd 42 S0 37 31
Pb 32 39 29 24
Cu 32 39 30 25
/n 39 47 35 29
11 1, Cd 46 35 42 35
2,3 Pb 33 64 49 41
Cu 39 47 38 32
/n 32 39 30 23
111 1, Cd S1 61 47 39
2,3 Pb 46 35 43 36
Cu 42 50 39 33
/n 44 33 42 35

[1pu mIpeBBILIEHMN HOPMATHBA OIIEPATHBHOTO KOHTPOJISA BOCIIPOU3BOAMMOCTH SKCIIEPMMEHT ITIOBTO-
psaroT. I1py ITOBTOPHOM TIPEBBIIIEHUN YKA3aHHOTO HOPMATHBA BbIICHSIOT IIPUYWHBI, IIPUBOISIINE K HE-
VIOBJIETBOPUTEIBHBIM PE3YJILTATAM KOHTPOJISA, U YCTPAHSAIOT UX.
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12.3 AJITOPHUTM IIPOBEIAECHUNY OIIEPATUBHOTO KOHTPOJA IIOTPEUMIHOCTHU
12.3.1 Aneopumm npoeedenus onepamueHo20 KOHMPOAL NOSPEUHOCU ¢ UCHOAB30BAHUCM 00pa3U06 014
KOHMPOAS

OO0pasuaMu IS OIIEPATUBHOI'O KOHTPOJIS IIOTPEIMHOCTU ABIAIOTCS IIpodbl 1 CO, 110 COCTABY aleK-
BaTHBIEC IIpo0aM aHAIM3UPyeMbIX 00beKTOB. Hatntpumep, I'CO 7151—93 cocTaBa MyKM XKUBOTHOTO IIPOMC-
xoxaenuda, ['CO 3169—85, I'CO 7069—93 cocrtasa xirydoHen kapTodensa; ['CO 3171—85, I'CO 7071—93
cocraBa 3epHa mmeHunsl; 1 CO 7070—93 cocrasa xpynbl MaHHoU;, 1 CO 8080—94 xopHEIUIOA0OB MOPKOBY;
['CO 7165—95 cocrtaBa 3epHa ropoxa; [I'CO 7218—95 cocraBa BOJIKM M3 CIIMPTa BBICIIEH OUYMCTKU;
['CO 7217—935 cocTaBa BOAKHY 13 cIIUpTa «9KcTpa» 1 ap. Ilorpemrnocts arrecroBanHoro 3HaueHud 1 CO He
IOJDKHA IIPEBBIIIATD TPETHEN YaCTU XaPaKTEPUCTUKY ITOTPEIIHOCTA Pe3yabTaToB KXA.

AJITOPUTM IIPOBEIACHUS OIIEPATMBHOIO KOHTPOJIS ITIOTPEITHOCTY € IIPUMEHEHNEM 00Pa31I0B JIJII KOH-
TPOJISI COCTOUT B CPABHEHUHU PE3yJIbTaTa KOHTPOJIBHOM IIPOLEAYPEI, PABHOI'O PA3HOCTU MEXIY PE3YIBTATOM
KOHTPOJIBHOI'O U3MEPEHUS aTTECTOBAHHOU XapaKTEPUCTUKM B 00pasle I KOHTPOJIS — X M €T0 aTTeCTO-
BAHHBIM 3HadceHUeM — C, ¢ HOPMATUBOM OIIEPATUBHOTO KOHTPOJIA ITOTPEIMHOCTH — K.

[lorperHOCTE KOHTPOJIBHOTO U3MEPEHUS — ch, MT/KT WIA MT/OM°, a TAaKXKe I[TOIPELIHOCTD PE3YJIb-
TaTOB aHAJIM3a pabouYMX IIPO0, BBIIIOJIHEHHBIX 34 IIEPUOI, B TCUECHME KOTOPOTO YCIOBUS IIPOBEACHUS aHA-
JIN3a IIPUHUMAIOT CTAOMIJIBHBIMY Y COOTBETCTBYIOILIMMM VCIIOBUSM ITPOBEIACHUA KOHTPOJIBHOTO U3MEPEHNS,

[IPU3HAKT YIOBICTBOPUTEIBHOM, €CIIU:

‘XQP_C‘SK; (7)

rne K= 0,01 - Ky - C. 3HaueHUA Koy IIPUBEIACHBI B TaOIMALIE 7.

[1py mIpeBBIIIEHN HOPMATHBA OIIEPATUBHOIO KOHTPOJIS IIOTPEIMHOCTU S3KCIIEPUMEHT ITIOBTOPSIOT C
MCIIOJIB30BAHMEM APYrou 1IpoOsl. 11py 1MOBTOPHOM IIPEBBIMIEHUN YKA3aHHOIO HOPMATHBA BHIACHSIOT IIPU -
YYHBI, IIPUBOAMIIINE K HEYIOBICTBOPUTEIILHBIM PE3YIbTATAM KOHTPOJIA, U YCTPAHIIOT UX.

12.3.2  Aneopumm nposedenus onepamueHo20 KOHMPOAL HOCPCUHOCU C UCHOAb30BAHUEM Memoda 000a-
BOK

AJITOPUTM IIPOBEACHUS OIIEPATUBHOI'O KOHTPOJIS IIOTPEITHOCTH € UCIIOJIb30BAHUEM METOIA JO0ABOK
COCTOUT B CPABHEHUHU Pe3yiIbTaTa KOHTPOJIBLHOMN IIPOUEAYPHI, PABHOI'O PA3HOCTY MEXIY PE3YILTATOM KOH-
TPOJILHOTIO U3MEPEHMS MMPOOBI ¢ TOOABKOM X, TIPOOBI X, M 3HaUeHMEeM 100aBKM — C, C HOPMATUBOM OIIe-
PaTMBHOTO KOHTPOJIS ITOTPEITHOCTH K.

HopMmaTtus omrepaTUBHOIO KOHTPOJIS ITOTPEITHOCTH PACCUUTHIBAIOT 110 (pOPMYIIaM:

- IIPpU IPOBEACHNN BHYTPIIA00pATOPHOIro KOHTPOIA (P = 0,90)

K, = 0,84 \/ (AX ) + (AXM)Z, MT/KT VUIX MTI/IM>; (8)

- IIpY IpOBeJecHUM BHeIIHero KOHTposa (P = 0,95)

K, = \/ (AX [ )? + (AXHﬂ)z, MT/KT WJIN MT/IM?, (9)

rae AX, AX (MI/KT Win MT/IM’) — 3HAUYEHUST XapaKTePUCTUK MOTpelrHocTH (0e3 yueTa 3HakKa),
COOTBETCTBYIOIINE COACPKAHWIO OIIPEACIAEMOr0 KOMIIOHEHTA B IIpo0e M IIpobe ¢ 100aBKOM, COOTBET-
CTBCHHO.

3HaueHUS AX 1 AX[ OIIpenesisoT 110 (opmyrie 4 it IPOOHI U IIPOOBL ¢ T0OABKOM.

[1orpenrHocTh KOHTPOJIBHOTO M3MEPEHMS, a4 TAKXKE IIOIPEIIHOCTH PE3YJIbTATOB aHAJIM3a pabouux
I1p00, BBIITOJIHEHHBIX 34 IIEPUOM, B TECUCHME KOTOPOT'O YCIOBUA IIPOBEACHMA aHAIN3Aa IIPUHUMAKOT CTA0OMIIb-
HBIMHA 1 COOTBETCTBYIOILIMMM YCIOBUIM IIPOBEACHMSI KOHTPOJIBLHOTO M3MEPEHMS, IIPU3HAIOT YIOBIETBOPH -
TE€JIbHBIMU, €CIIN:

X, — X — C|<K, (10)

[1py 1IpeBBILICHNN HOPMATHBA OIIEPATHBHOTO KOHTPOJII IIOTPEIIHOCTU SKCIIEPUMEHT IIOBTOPSIIOT C
MCIIOJIB30BAHUEM APYIroy IIpoObl. 11pKy ITOBTOPHOM IIPEBBIILIEHNN YKA3AHHOTO HOPMATHUBA BBISICHSIIOT IIPU-
YMHBI, IIPUBOMAILNE K HEYAOBICTBOPUTEIILHBIM PE3YJILTATAM KOHTPOJISI, U YCTPAHAIOT UX.

12.4 lleproanyHOCTH KOHTPOJIA YCTAHABIMBAET JIA00OPATOPUS, KOTOPAA IIPOBOAUT aHAIN3, C YUYETOM
(paKTHUECKOTO COCTOSHUS aHAIUTUICCKMX PadoT.
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HPUITOXEHUE A
(cnpaeouroe)

bunoaunorpadpun

[1] MU 2334—95 Pexomennanmga. [I'CH. Cwmecu arrecroBaHHbIe. llopsamok paszpaborku, arrecraiivuu
1 IIPUMCHCHUS
TV 25-04-1696—75 BonbstMmeTp 1mudpoBoil. TexHUIeCKNE VCIIOBUS
TV 4215-001-20694097—98 Ananuzatop BoiapTaMmiepoMerTpudeckKuii CTA. TexHudeckiie ycIoBUS
TV 4215-000-36304081—96 Anamuzatop BoiabTamIirepoMerprmaeckuili TA-1. Texamdeckue ycaoBUs
TV 4215-001-05828695—95 AHanm3arop VHUBEPCAIBHBIN BOJIbTAMIIEpOMETpUICCKIIL. TexXHITIeCKEe YCIIOBUS
TV 25-74.24.021—86 Camonucerr [1/1A-1. Texamaeckuie yCI0OBUs

TV 48-20-117—92 Turenn CTeKIOYIIEPOIHBIA BMeCTUMOCTEIO 30 cm3. TexHuueckue ycaoBUd

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

— — — — — — —

TY 25-°

TV 64-

1.973—76 1y

TV 6-09-2878—84
TV 6-09-1567—78
TV 6-09-4733—79

TV 6-09-04-8—84

TV 6-09-3678—74
TV 6-09-1678—86

11T bl TH]

1173.103—84 Anmapar st OMJIUCTIUISIIAA BOABL. [ €XHUYSCKUE YCIIOBUS

"¢JIbHBIC. | eXHUYEeCKUEe YCIOBUS

Kucaora ximopHasg. TexHudeckue yCaoBUSI

Harpun

YVKCYCHOKUCIHBIN. TeXHuueCKNe YCIOBUS

[asmms HUTPAT. TexHnueckue YCJIOBUA

[Nammit Metammmueckuil. TexHuyeckue YCIIOBHA

Kanma ximopun oc. 4. TexHumueckue yCiIOBUA

OubTpbl 00€330A¢HHBIC. TeXHUYSCKUS YCIOBUS

TV 2-036-0224450-014—89 IlIxypka numndoBanbHasg TKaHeBast 3a600poBas. TeXHUIecKIe YCAOBUS
TV 2-037-150—86 Ixypxka mmmmdoBaabHasg TKaHeBasd aTMaszHasd. TexXHmaecKue YCIOBUA
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