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PYKOBOJAMINM TOKYMEHT

METOINYECKHE YKA3AHHUA

OnpenesieHne MaCCOBOi J0JIM METAJLIIOB
B IP00AaX MOYB U JOHHBIX OTI0XKEeHHIH

MerTonyka BLINOJIHEHHA H3MEPEHUH MeTOXOM
aToMHO-abcopOuHOHHOM cneXTpodoToMeTpHH

Hara BBeienns — 2008—01-01

1 ObnacTh npuMeHeHUst

1.1 Hacrodmmue MeroiHuecKUe YKa3aHHA YCTaHaBIMBAIOT METOMMKY
BBITIOJIHEHHMs] M3MEPEHHH MacCOBOH [ONH BallOBOTO COAEPKaHUA METalIOB,
NpeACTaBlIeHHbIX B Tabmuue 1, B mpobax mo4B M JOHHBIX OTIOXEHHit (Janee
~ npofa) METOIOM aTOMHO-a6COPOUMOHHOMN CIEKTPOGOTOMETPUH B PEXMMaX
IU1AaMEHHOM MM 3JIEKTPOTEPMHUYECKON aTOMH3aLMH.

1.2 lnanazoHbl M3MEpeHHs MAaCCOBOM JONM METAJIOB IpeNCTaBJIeHbl B

Tabnuue 1.
Tabnuyal
JuanazoHsl H3MEPEHUs MacCOBOM NONH METAJLIOB, MI/KT

HaumenoBanue .

MeTajia DueKTpoTepMITIeckas IlnamenHas aroMu3auus

aTOMM3ALMA

AOMUHMR ~* ot 100 10100000 BxmIOY.
Bapuii ot 0,3 mo 30 BrJHOY. ot 50 no 20000 BrumtOY.
Bepwnnuit ot 0,01 no 2,0 KoY. or 0,8 no 1000 BxmoY.
Kansipmit - ot 5 no 100000 Bxurou.
Kanmuii ot 0,01 o 1,0 sxmou. ot 0,8 1o 100 Brymou.
Kob6ansT ot 0,2 o 10,0 Bximroy.. oT 8 no 1000 Bxmou.
XpoM ot 0,5 mo 10,0 sxmou. ot 10 no 1000 Bxmou.
Mens ot 0,2 1010,0 Bxmoy. oT S no 1000 Bxurou.
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Ipodonxcernue mabnuywr 1

Jnana3oHsl U3MEPEHUs MacCOBOM N0JIM METAJUIOB, MI/KT
Hamveroparye OnekTpoTepMUIECcKas
MeTaIa ATOMH3ALIAS TInamennas aToMu3anus
Keneso - Ot 10 go 100000 BI04,
Kanuit - Ot 100 go 100000 Bruiou.
Jluruii - Ot 0,5 mo 1000 Bxmroy.
Marnuii - Ot 60 no 10000 Bxmou.
Mapranen Ot 0,2 g0 20,0 BKOTIOY. Ot 2 mo 1000 Bxmoy.
Harpuii - Ot 100 o 10000 BxuIOY.
Huxkesns 0Ot 0,3 no 10,0 Bxmrou. Ot 10 1o 1000 Br1IOY.
CeuHzen 01 0,2 no 10,0 sxmroy. Or 20 go 1000 Bxmou.
Crpoxumii - Ot 10 no 1000 pnou.
Banannii Ot 1,0 no 100,0 Bxmioy. Ot 80 mo 1000 Bxmoy.
1unk - Ot 1 101000 BKmOU.
* 3HaK «—» 03HAYa€eT, 4YTO UBMEPEHHUA HE NPOBOAATCA.
I1p um euaHue—Bepxuuii Mpeaen H3MEPEHUS MacCOBOH LO/TH METALIOB MOXET GbITh
yBENHUYEH ryTeM pasbasaenus npob asotHol kucnotoit 0,1 N,

1.3 Hacrosume METOOUYECKME YKa3aHWA NpeHa3sHadeHbl Ui HCIIONB30-
BaHWA B JTa6OpaTOPHAX, BHITONHAIONINX U3MEPEHHs B 001aCTH MOHUTOPUHIA 3a~
IPSISHEHHMS OKpYKaroleH cpeflbl M KOMHYECTBEHHOTO XMMHUYECKOTO aHaH3a.

2 HopmaTHBHBIE CCHLIKH

B HacTOAIMX METORWUECKMX YKa3aHHAX UCTIONB30BaHbl CCHUIKM Ha Clie-
JYIOIHE CTAHNAPTHI:

I'OCT 12.1.004-91 CCBT. Iloxapnaa Ge3omacHocTs. O6mue Tpebosa-
HUA

IOCT 12.1.007-76 CCBT. Bpenusle Bemecta. Kinaccudukauus u 06-
e TpebGoBRaHMA 6e30MaCHOCTH

I'OCT 12.1.019-79 CCBT. DnextpobezonacHoctb. Obmue TpeboBanus u
HOMEHKJIaTypa BHIOB 3aLUTHI

I'OCT 12.4.009-83 CCBT. IloxapHas TeXHMKa [Jif 3alIUTh OOBEKTOB.
OcHoBHbIe BUABL. Pa3MenieHue u 06CyXUBaHHE

2
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I'OCT 12.4.021-75 CCBT. CucteMbl BeHTHIALMOHHBIE. O6mue Tpe6o-
BaHUA

I'OCT 17.1.5.01-80 Oxpana npupomst. I'unpocgepa. O61ipe TpebopaHus K O1-
60py Npob NOHHBIX OTIIOKEHUH BOXHBIX OOBbEKTOB [y1s aHAIM3a HA 3aTPA3HEHHOCTD

I'OCT 17.4.3.01-83 Oxpana npupoas!. IToussl. O6mue TpeGoBanusa K
orbopy npo6

['OCT 17.4.3.03-85 Oxpana npupoznst. ITousst. O6mue TpeGoBanus k Me-
TOJaM OTpeieIeHAs 3arpA3HAIOIIMX BEIECTB

T'OCT 17.4.4.02-84 Oxpana npuponp!. IToussl. MeTon or60pa H NOATOTOBKH
npob i XUMIUYEeCKoro, 6aKTepHoJOrMdecKoro, re/IbMUHTONOTHMECKOTO aHAH3a

I'OCT 28268-89 IToussl. MeToap! onpeaeneHus BIaXHOCTH, MAKCHMAb-
HOM FHIPOCKOIIMYECKOH BIXHOCTH M BIKHOCTH YCTOMYMBOTO 3aBAAaHMA

pacTeHui.
TTpumeyanue— CobUIKH Ha OCTAIBHBIE CTAHAAPTH NPUBEACHH! B pasaene 5.

3 TepmuHbI 1 onpeneeHust

B HacToAMIMX METOOMYECKHX YKa3aHWAX INPUMEHEHBl ClEOyIOUIHe Tep-
MHHBI C COOTBETCTBYIOLUIUMH ONPEAENCHUAMM:

BaJIOBOE COlEp KaHHE MeTasla: MaccoBas fons Bcex ¢opM MeTauia B
npobe.

OHHbIE OTJI0KeHHUst: JIOHHbIE HAHOCHI H TBEPIbIE YaCTHLIbl, OCEBIINE Ha
JHO BOJHOTO 00BbEKTa B PE3y/NbTaTe BHY TPMBOLOEMHBIX (HU3HKO-XUMIUECKUX
1 GHOXMMUYECKHX MPOLIECCOB, TPOUCXOMAMUX C BEIECTBaMHU, KaK €CTECTBEH-
HOI'0, TaK U aHTPOIIOTEHHOIO0 NPOUCXOXKIECHHU.

HCXOAHBIA rPAAYHPOBOYHBIN pacTBOP: PacTBOp ¢ H3BECTHON MaccOBOM
KOHLIEHTpalMeH MeTajia, KOTOPBIH UCIONb3yeTCs M IPUrOTOBIeHHA pabo-
YHUX FPafyupPOBOYHLIX PpacTBOPOB.

MaTpHIA XHMH4YECKOro COCTaBa NOYBbI WIH JOHHBLIX OTIOKEHHI:
KOMIOHEHT unH COBOKYIIHOCTh KOMIIOHEHTOB, 06PasyIoIMX MaTepyai [o4s
WM ROHHBIX OTIIOXKEHHUH 1 ABNAIOIIAXCA HX OCHOBOM.

npo6a: YacTb OoYBH! MM JOHHBIX OTAOXKEHUH, 0TOOpanHan A1f aHaN13a,
OTpaXxcaroLlas UX XMMHYECKHH COCTaB.

pabounii rpagyMpoBOYHbBIi pacTBOp: PacTBOp ¢ U3BECTHOH MaccoBOi
KOHLIEHTpanued MeTaisia, KOTOphIH HCHOMNB3YETCA A INOCTPOSHHA rpagyH-
poBo4HOrO rpaduka.

xonocras npo6a: ITpo6a, nmpoxoAsmas Bce CTafHK aHANM3A, YTO U pe-
anpHas npo6a, HO He coiep Kallas MaTpULLy.
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4 XapaKTepHUCTHKE NOTPEMIHOCTH H3MepeHH

ITorpemHOCTE M3MEPEHNH MacCOBBIX AOJIEH METALIOB B npobax cooT-
BETCTBYET XapaKTepUCTHKAM, IPHBERSHHbIM B Ta0nuLe 2.

Tabruyal
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AmoMuH#it Ot 100 no 100000
Bapuii Ot 0,3 no 20000
Bepunnnit Ot 0,01 10 1000
Kansumii Ot 5 mno 100000
Kaamuit Ot 0,0110 100
KoGanst Ot 0,2 101000
Xpom Ot 0,5 50 1000
Mens 01 0,2 10 1000
XKeneso Ot 10 no 100000
Kanuit Or 100 o 100000 7 10 23 30
JnTuit Ot 0,5 no 1000
Maruuit Ot 60 go 10000
Maprasen Ot 0,2 no 1000
Harpuit Ot 100 oo 10000
Hukens Ot 0,3 mo 1000
Caunen, Ot 0,2 no 1000
CrpoHuuit Ot 10 no 1000
Banaguit Ot 1 no 1000
Hunnax Ot 1 no 1000
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5 CpencrBa u3mepeHuii, BcomMorareabHoe
obopyaoBaHnue, yCTPOICTBAa, MaTepHAJIbI H PEAKTHBDI

5.1 IIpu BRINONHEHMM U3MEPEHUN MPUMEHAIOT CIERYIOWME Cpenc-
TBa W3MEpEeHUi, BcrioMorarenbHoe obopynoBaHHe, YCTpOHCTBa, Mare-
pHanbl:

~ IIaMeHHBIH aToMHO-abCcOpPOUMOHHBIH crieKTpohoTOMETp ¢ AekiTeprueBoi
Koppexuuei ¢oHa (nanee — raMeHHslii cnekrpogoromerp), Trra «KBaHT-2A»
TV 4434-030-29903757-97,

— aTOMHO-a6COpOLMOHHBIA CHEeXTPOHOTOMETP € 3MEKTPOTepMUUeckolt
aToMH3aumeit 1 3eeMaHOBCKUM KoppekTopoM ¢oHa (manee — criekrpodoro-
MeTp ¢ daekTporepMuyeckoii aroMuzanueii), una «Ksanr-Z. OTA» TV 4434-
009-29903757-95;

— KOMIpeccop BO3MYIIHKIH Jro6oro Tuia, obecneuuBaroNMii pacxon Bo3-
oyxa g0 20 om*/MuH;

— cIeKTpajibHble JIaMIIbl ¢ MONBIM KaTogoM, Thna JIT-6M;

— aneruied pacrBopeHHbil rexuudeckuit [OCT 5457-75;

~ aprod xuakuit TOCT 10157-79;

—~ MeOULMHCKas 3akuch azota PC-42-2926-99;

— Bechl 1abopaToOpHbIE BEICOKOTO KJIacca TOYHOCTH C HaMGONbIIMM Mpe-
aenom B3sewnBanus 200 r ¥ npeaenoM AOMyCKaeMoH NMorpemrHocty =10 Mr
I'OCT 24104-2001;

— XOIOAMIBHHUK GBITOBOM, 0OeCcHeYnBaIONIMI TEMIIEPATYPHEIE PEXHMBI
ot MuHyc 18 °C mo 4°C;

— CYUIWIBHBIM 3NeKTpHYecKUil mxad ¢ TeMIepaTypoi HarpeBaHHs OT
40 °C no 180 °C;

— akBaguctamiaTop A3-4-2 TY-16-10721-79;

— po600TEOPHMK ZOHHBIX OTIIOKEHUH, H3TOTOBICHHBIH B COOTBETCTBUH
¢ Tpe6osanuamu [OCT 17.1.5.01-80;

— npo6o0T6OPHUK MOYB, M3TOTOBJICHHBIM B COOTBETCTBUH C TpeboBaHMA-
mu 'OCT 17.4.4.02-84;

— TporpaMmupyemad CeKUMOHHAA ILIHTKA IICII-2 TV 344320-003-
71721453-2004;

— cTakaH4uxy Te¢uoHoBbIe 06beMOM 50 cm?;

— KO/6BI HCTIONHEHHS 2, BMECTHMOCTHIO 25 cM?, 50 cM?, 100 cm?, 1000 cm?,
2-ro knacca roynocty I'OCT 1770-74;

~ OJHOKaHaJbHbIE TNMIETKH NepeMeHHOro oObeMa BMECTHMMOCTBIO 0,2—
—1,0 cm? ¢ morpeIHOCTEIO RO3UpOBaHKs He Honee 2 % ¢upmer Eppendorf;
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— OJIHOKaHa/JbHblE€ MUINETKH NEpeMEeHHOro ob6beMa BMECTUMOCTHIO 1,0—
5,0 cM® ¢ norpemHocThi0 nozuposaHui He Gonee 0,6 % ¢upmer LAB
MATE+;

— MOJVNPOTINIEHOBLIE HAKOHEYHVKH K nunerkaM LAB MATE+, pmecTu-
MOCTBIO 5,0 cM?;

— nurtet-fo3arop I11 ¢ nepeMennsiM o6semom ot 0,1 go 1,0 e TV 64-
1-3329-81;

~ npobupkn Tama [14, HoMAHaNLHOM BMECTUMOCTRIO 10 oM, ¢ B3aumMo3a-
MeHseMbIM koHycoM 14/23 TOCT 25336-82;

— CKJIIHKM M OaHKM CTEKJIAHHBIE C BUHTOBBIM TOPJIOM, C JIPOKIANKON U
KpBIIIKOH MY ¢ NpUTEpTO# NpobKoil I XpaHEHUA PeaKTUBOB BMECTHMOC-
THIO 500 cM?, 1000 cm?® TV 6-19-6-70;

~ (hmaxoHs! M 6aHKK UUNHMHAPAYECKUE ONMATHIEHOBbIE ¢ HABHUHYHBAIO-
IMMKCS KPBIIIKAMH U1 XpaHEHHs IPo6 1 peaKTHBOB BMECTUMOCTEIO 50 M3,
100 M3, 250 cm?, 500 cm® TV 6-19-45-74;

-- ctynka Ne 4 ¢ Haubonbmum HapyxHbM adamerpom 110 mv TOCT
9147-80;

— cHTa KanpoHOBHIE (XO3AHCTBEHHbIE) C JUAMETPOM OTBEPCTHH
{1£0,1) Mm;

— BOPOHKH € HapyxHbIM guamerpoM 45 mm I'OCT 19908-90;

— ¢uneTphl 06e330neHHbIe «Oenas nenTay TY 2642-001-42624157-98;

ITpumeuaHne— JloMyckacTcs HCNO/b30BaHNE APYTHX THUIOB CPEACTB M3MEPEHHH,
NOCYAb! X BCIIOMOTATENBLHONO 060PYROBAHHA C XaPAKTEPUCTUKAMH, YKA3aHHBIMU B 5.1.

5.2 TIpy BHITIONHEHHH H3MEPEHHI NPUMEHSIOT CIIEAYIOLINE PEAKTHBbI:

— KucioTa ¢ropucroronoponHas oc.a — MPTY 6-09-4161-67;

— xucnora asotHas oc.y —I'OCT 11125-84;

~ KHCcnoTa XnopHaa X.4. — MPTY 6-09-6604-70;

~ Bofla qucTwimposadsas — FOCT 6709-72;

~ BoJa GMAMCTHIIHPOBAHHAS;

— aMMuak BoaHklit u.a.a. — TOCT 3760-79;

— IMHATpUEBas coilb STWICHANAMHHTETPayKCyCHOMN KHUCIIOTSI, 2-BOAHAA
u.x.a. (manee — OATA) 'OCT 10652-73;

— JIaHTaH XJIOPUCTHIHA, 6-BOAHBI X.4. — MPTY 6-09-3409-67;

— xanui# xaopucteiii oc.u — TY 6-09-3678-74;

— HaTpui XJIopuCTsIit - oc.4 — TV 6-09-3658-74;

~ aMMOHMH XJIOpUCTBI — 0c.y — TY 6-09-387-74;

— aMMmoHui docdopHOKUCHBIH oqHO3aMemeH b X.4. — TOCT 3771-74;
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~ Kanblyi XJIOPUCTHIM, 6-BoaHsiil u.0.a. — TOCT 4141-77;
— MarHui a30THOKMCIIbIH, 6-BoaHEIA. u.4.a. — TOCT 11088-75.

ITpuMeyanue— Jlonyckaercs UCMONE308aHNE APYTUX PEAKTUBOB, B TOM YHCIIE HMIIOp-
THBIX, C kBanHHKaLMeH He HUKe yKa3aHHO! B 5.2.

5.3 Ilpn BHINONHEHMM M3MEPEHHUI TIPUMEHIOT ClEAYIONIHE [OCYIapc-
TBEHHBIE CTAHJAPTHBIE 0Gpa3ibL:

—rOCYAapCTBEHHBIH CTaHIApTHBIH 06pasell cOCTaBa pacCTBOPa HOHOB JeJle-
3a ¢ MacCOBOJ KOHLIeHTpalme# HOHOB xene3a (IIT) 1,00 mr/cM’T'CO 8032-94;

— TOCYNapCTBeHHbIH CTaHHApTHBIAH o6pasen cocraBa pacTBOpa HO-
HOB AJIOMHMHMA ¢ MaccoBod KOHLEHTpamueil wonor amomunus 1,00 mr/cm®
I'CO 8059-94;

— roCylapCTBEHHBII CTaHAAapTHRI 06pasel] cOCTaBa pacTBOPa MOHOB Kallb-
IV% ¢ MaccoBO# KOHLEHTpauxuel HOHOB Kansums 1,00 mr/ecm® I'CO 8065-94;

—TrOoCYNapCTBEHHBIH CTaHAAPTHBIN 06pasell cOCTaBa pacTBOpa MOHOB Mar-
HUS C MACCOBOH KOHUEHTpanuek noHoB Maraua 1,00 mr/cm® I'CO 7190-95;

— rOCYNapCTBEHHEIH CTaHAapTHBIM 06pasel cocTaBa pacTBOpa HOHOB Ha-
TPHUsA C MacCOBO} KOHLIEHTpauuei HoHoB HaTpua 1,00 mr/cm® I'CO 8062-94;

— roCynapCTBEHHBIH CTaHAAPTHEIH 06pasel cocTaBa pacTBOpPa HOHOB Ka-
JMs ¢ MaccoBO# KOHLEHTpalueit HoHoB Kanua 1,00 mr/cm® I'CO 8092-94;

—~ TOCYHapCTBeHHBIN CTAHOAPTHBIA oOpasen cocraBa pacTBOpa MO-
HOB MapraHua ¢ MaccOBOM KOHIEHTpauuei HOHOB mapranua 1,00 mr/cm?
I'CO 8056-94;

— TOCYHapCTBEHHBIN CTaHIAPTHBIA obpasen cocTaBa pacTBOpa HOHOB
LIMHKA ¢ MacCOBOM KOHIeHTpalue HOHOB LiHKa 1,00 Mr/cm® I'CO 8053-94;

— roCyAapCTBEHHBIH CTaHAAPTHBIA obpasell cocTaBa pacTBOpa MOHOB
Me[IH ¢ MacCOBOM KOHUEHTpauueit HoHoB Menu 1,00 mr/cm® 'CO 7998-93;

— FOCYAapCTBEHHbIN CTaHRapTHRIA 06pasen] cocTaBa pacTBOpa HOHOB HHU-
KeJls ¢ MacCOBOM KOHUEHTpalmeli noHoB Hukens 1,00 mr/cm® I'CO 8001-93;

— TOCYJapCcTBEHHBIN CTaHmapTHbI oOpaszen cocTaBa pacTBOpa HO-
HOB XpoMa C MacCOBOH koHueHTpaumed uoHoB Xpoma (III) 1,00 mr/cm?
I'CO 8035-94;

~ FOCYIapCTBEHHBIH CTaHAapTHLIA o6pa3ell coCTaBa pacTBOpa HOHOB Ga-
pys ¢ MaccoBOM KOHUEHTpauueii aoHoB 6apus 1,00 mr/cm® ICO 7107-94;

— TOCYHAapcCTBEHHBIN CTaHAApTHBIM o6pasell cocraBa pacTBOpa HO-
HOB BaHaiWsi C MacCOBOW KoHueHTpaimeit wonop BaHamus (V) 1,00 mr/cm?
MCO 0030:1998;

— TOCYAapCTBEHHBIi CTaHAApTHBIA ofpasenm cocTaBa pacTBOpa MHO-
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HOB CBHHLA C MacCOBOW KoHIeHTpauueil WOHOB cBuHua 1,00 mr/cm?
I'CO 7012-93;

— TOCyRapCTBEHHblH CTaHOApTHLIM o6pasell cocTaBa pacTBOpa HO-
HOB CTPOHUMS C MacCOBOf KOHIEHTpauuei MOHOB cTpoHuwma 1,00 mr/cm
I'CO 7145-95;

— TOCYZapCTBEHHBIH CTaHHapTHEIN ofpa3seln cocraBa pacTBopa HO-
HOB KOBaNETa ¢ MAcCOBOM KOHLEHTpauuedl HOHOB KoGamera 1,00 mr/cm®
I'CO 8089-94;

— TOCYHapCTBEHHBIH CTaHHApTHHIA obpasen cocTaBa pacTBOpa HO-
HOB KaIMusi C MacCOBOM KOHLEHTpauue# woHOB Kammus 1,00 mr/cm?
I'CO 6690-93;

— TOCYNApCTBEHHBIi CTaHIAapTHRIA oOpasell cocTaBa pacTBOpa MHO-
HoB Gepwiuins ¢ MaccoBOM KOHLEHTpauuedt uoHoB Gepwums 0,1 mr/cm®
MCO 0352:2002;

— roCyRapCTBEHHBIH CTaHOapTHBIN ob6pasel cocTaBa pacTBOpa HOHOB Iy~
THA C MaccoBOW KOHUEeHTpaluen uosos jutua 1,00 mr/em® 'CO 5224-90;

— roCynapCTBEHHBIH CTaHApTHBINA 06pasell cocTaBa AEPHOBOIOA3ONHC-
To# cynecyanoit noyssl 'CO 2498-83, 2499-83, 2500-83;

— TOCYAapCTBEHHBIH CTaHAAPTHHIHA 0Opa3en cocTaBa yepHO3eMa TUIIHY-
Horo I'CO 2507-83, 2508-83, 2509-83.

6 MeTton u3mMepeHuii

H3MepeHns MaccoBoit 0K METAIOB, YKa3aHHBIX B Tabnuue 1, B mpo-
6ax BBHIMONHAIOT METONOM aTOMHO-a6COpOUMOBHON CHEKTPO(hOTOMETPHH B
pexuMax IUIaMEHHOMN WM 3NeKTPOTEPMHUYECKOH aTOMH3aluK, KOTOpbI npe-
IyCMaTpUBaET CIEAYIOIIHE 3TAIbL:

— NepeBOA METaJlIa B pacTBOp ITyTeM IIONHOTO Pa3NoXeHUd Npob cMEChIo
a30THOM, XJIOPHOM H IUIaBUKOBOM KHCIOT;

— H3MepeHHe MacCOBO KOHLEHTpALMK MeTajlila B pacTBope 1po6 MeTo-
JOM aTOMHO-a0COpPOLUOHHOM CIIEKTPOGOTOMETPUM B IITTaMEHHOM WU JJEKT-
POTEPMUYESCKOM peXUMax B Juana3oHaX, yKa3aHHBIX B Tabnuue 1;

— pacyeT MaccoBOii JIOJM MeTaJlla B pobax.
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7.1 TpeGoBanns Ge30MaCHOCTH H OXPAHBI OKPYKalomeit
cpeabl

7.1 Tlpn mnpoBeleHMM aHaIM3a ClexyeT coGmonarh TpeGoBaHMA
GesonacnoctH B cootBercTBHHM ¢ OCT 12.1.007 1 npasunamu [1].

7.2 TlomemeHue, B KOTOPOM DpOBOAMTCS AaHANW3, NOJDKHO ObiTh
060pyI0BaHO IPUTOYHO-BRITOKHONM BeHTHIALMeH cormacHo ['OCT 12.4.021,
COOTBETCTBOBaTh TpeOOBaHUAM MOXapHO#M GesomacHoct: cormacHo I'OCT
12.1.004 u umeTs cpencTBa noxapotymenus cornacio FOCT 12.4.009.

7.3 bBesonacgocTh INIpH paGote C 3NeKTpompuGopaMu IOIDKHa
o6ecniequBarbed cornacio TOCT 12.1.019.

7.4 Tlpu pabore C mNABUKOBOM KHCNOTOM PYKH HODKHBL GhiTh
3alMIIEHLl PE3MHOBBIMH NEpYaTKaMH, 71232 — 3aMUTHBIMH O9KaMH. XpaHaT
MUTAaBHKOBYIO KHCIIOTY B HOCYZe M3 TeIOHa WiH ONMITIIEH, OTMEPUBAIOT
KHCJIOTY IMIIETKAMH C IOJMIPOMIISHOBBIMY HAKOHEIHUKAMH.

7.5 XIOpHYI0 KHCNIOTY CeyeT XPaHHTh B CTEKASHHBIX GYTHUIAX CO
CTEKIAHHLIMM MPOGKaMM BAANH OT OPraHM4ECKHX MaTepHaloB. Pajmiryio
KHCIOTY HEOOXOAHMO cpa3ly pa3GaBHTh BOJON M BHITEpETb IIEPCTAHOH (He
xnormgarobyMaxHoif) Tpsmkoii. OWIBTPBl, KOTOpHIE HCMIONL30BATH LIA
(HIBTPOBaHUA PACTBOPOB XJIOPHOM KHCIOTHl, HEOGXOAMMO TIIATENLHO
NpOMBITh BOAOH. Henp3s NOMycKaTs KOHTAKT NapoB XJIOPHOM KHCJIOTHI C
OpraHM9eCKUMH MaTepHallaMy, TAKMUMH KaK Pe3uHOBbIe MpoOKY, a Talke He
ClleqyeT HarpeBaTh ¢ KHCJIOTO! OpraHMdecKHe COeHHEHMS, KOTOphie B Hell
HE pacTBOPMIOTCSH, MOCKONBKY HAKAILUTMBAIOIIMECS HPOLYKTHl Pa3loKeHUs
MOTYT B3PBIBATHCA.

7.6 OTpaGOTaHHEIE PACTBOPH! KMCJIOT CJIMBAIOT B KAHATH3ALMIO TOCIHE
HelTpanmuzamuu conoit.

8 TpeGoBanus K xBaMMPUKAUA ONEPATOPOR

K BBHIIOJIHEHMIO aHAIM3a JOIYCKAIOTCH JHLA (HMEDKEHEP, TEXHUK HIH
7MaGopaHT co CpeJHHM CIeNHaILHBIM 00pa3oBaHHEM), NpOINENIHE COOT-
BETCTBYIONIYI0 IOArOTOBKY, HMMEIOIME HABHIKM PaGOTEl B XHUMMYECKOU
J1abopaTopuy M M3ydMBIIME PYKOBOACTBO MO 3KCILLyaTallMM IUIAMEHHOIO
coektpodoTOMETpa ¥ CHEKTPOGOTOMETpa C  SMEKTPOTEPMHYECKOH
aToMu3audeit.
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9 YcnoBust BuINOIHEHNS H3MePeHH

ITpu npoBeneHy aHaMM3a JODKHEI COOMOaTLCA ClEeXyFOmHE YCIOBHA:

— TeMIepaTypa OKPYKAIOIIETO BO3LYXA, °C..cevvrrenrernnnnerinnnn, 20 + 5;
- arMoc(epHOE JaBlIeHHE,

KITa (MM.PT.CT.). e eeeieecneneenenneneneaee ot 84 o 106 (ot 630 o 795);
— OTHOCHTENbHAA BIAKHOCTh OKPYXKAIOMEro BO3Ayxa, %.....0T 30 no 80;
— HanpsbkeHHe NUTAIomeH CeTH epeMEeHHOro Toxa, B.......... 220 + 20;
~ 4acTOTa MUTAIOMIEH CETH, I'L.uvuininririieiiiiiiinrieneiiineeeenne 50 £ 1.

10 IToaroroBka K BHINOJHEHHIO H3MEpPEHAH

10.1 IToaroroBka nmocyas! Ajisi 0T60pa M XpaHeHHs MPo6
U pacTBOpOB

10.1.1 tnsa orbopa 1 XpaHeHU Npo6 JOIDKHA HCIIONB30BATHCA IOCyaa M3
IJJaCTHKA MM CTEKJIA.

10.1.2 ITocymy mma orbopa u XpaHeHHd Po6 H pacTBOPOB CIIEAYET rOTO-
BHUTb CIIeXyIOIUM 06pa3oM:

— TIIATEIHHO BHIMBITH BOJONPOBOXHON BOKOM C MOIOIAMH CPENCTBAMH;

— 3aMOYHTh He MeHee, 94eM Ha 1 1 B menoqHoM pactBope DJITA, 3%-M;

— NPOMBITH BOJOIIPOBOIHON BOJOIA;

— 3aMOYHMTh HE MeHee, 9eM Ha 1 9 B ropsaeii, paz6asnennoii (1:3) cons-
HOH KHUCJIOTE;

—~ TIIATENLHO BHIMBITH BOXONPOBOXHOHK BOLOIA;

— 3 wm 4 pa3a OnoJOCHYTh JUCTHJUTUPOBAHHOM BOJOM;

— HPOMBITE pa3basnennoii (1:3) asoTHo# kucnoTol;

— 3 Wi 4 pa3a onoNOCHYTh AUCTHUIMPOBAHHOM BOJOif;

— THIATELHO MIPOMLITH GUAMCTIILTAPOBAHHOMN BOXOM;

— nocyy Ans oT6opa npo6 mpocymuTs Ha BO3IyXe.

10.1.3 IToarotorieHHyro cornacHo 10.1.2 mocymy criemyeT 3aKpsiTh
npobkaMy ¥ XpaHHUTh B NONMATHIEHOBBIX GaHKaX MIIH MAKeTax.

10.2 Or6op, ynakoBka, KOHCEepBauus, TPAHCIIOPTHPOBaHAE
H XpaHeHHe npood

10.2.1 O16op, ynakoBKy, TpaHCIIOPTHPOBAHHE ¥ XpaHEHHe NPOO MOIBBI
ciexyeT nposoxuTh B coorBercTBHy ¢ FOCT 17.4.3.01.

10
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10.2.2 Ot6op, KOHCEPBALMIO ¥ XpaHEHHE TIPOG NOHHBIX OTIOKEHHH Clie-
IoyeT npoBoauTh B cooTBeTcTBUH ¢ 'OCT 17.1.5.01.

10.3. TIoaroToBxa Npo6 K aHaU3y

10.3.1 [Tpo6s1 ciemyeT BEHICYINUTH Ha BO3AYXE WIH BHIMOPO3HTH [0 BO3-
JIyILIHO CYXOI0 COCTOSHHA.

10.3.2 I1po6r1, mogroToBieHHsIe B cOoTBeTCTBHH ¢ 10.3.1, cexyer Tiua-
TEJILHO IepeMenIaTh, 0Tobparh ycpeaHeHHyIo npoby Maccoit 50 r, pacrepets
€€ B CTYNKE ¥ IPOCEATh Yepe3 CHTO.

ITp uMeqaHH e~ JlomyckaeTcss HCNONb30BaHKE NPob NoJeBoll BAKHOCTH.
10.4 IlpuroToBjieHHE pacTBOPOB

10.4.1 PacTBop a3oTHO# kucioThl (1:3) cienyeT NpUroToBUTS IyTeM pas-
6aBnenus 330 cM® KOHIEHTPHPOBaHHOM a30THOM KUCIOTH! Jo 1000 cM? Gummc-
TUIITMPOBAHHOMN BO#OM.

10.4.2 PactBop a3zorHoit xucmoth! 0,1 N cienyer MpUroToBHTh MyTEM
pas6asnenus 6,7 cM* KOHLEHTPUPOBAHHOM a30THOM Kucnotel mo 1000 oM’
OMAMCTWLINPOBAaHHON BOIOM.

10.4.3 PactBop comsanoii kucnoTsl (1:3) ciegyer NpUroTOBUTH yTeM pas-
GaBnenna 330 cM® KOHUEHTPMPOBAHHOM CONSHOM KMCNOTH 40 1000 cm? 6u-
MUCTUILUTMPOBAHHOM BOAOH.

10.4.4 IlenoyHoli pacTBOp AMHATPMEBOH CONM ITHICHAHMAMHUHTETpa-
YKCYCHOM KHCJIOTBI ClIeqyeT MpPHroTOBUThH IyTeM pacTBopeHus 30 r 3ATA
B 1000 cM® DHCTHIIHPOBAHHOM Bomp! ¢ N0GaBIeHHEM 15 cM® KOHUEHTpUpO-
BaHHOI0 BOZHOTO aMMHaKa. PacTBOp HCIIONB3YIOT yepe3 12 4.

10.4.5 Paboure rpamyupoBOYHBIE PACTBOPHI UL M3MEPEHUS MacCOBOIA
KOHLEHTpalHMK¥ METAJIOB B peXXHUMe IUIAMEHHOH aTOMH3allMH CIEXYyeT roTo-
BUTh M3 TOCYNApCTBEHHBIX CTAHAApPTHBIX 0OpaslOB COCTaBa pacTBOpa Me-
tajuioB (nanee — 'CO). B tabnuue 3 npuBeqeHs! MacCoBBIE KOHUEHTPALUK
pabo4ux rpagyHpoBOYHBIX PaCTBOPORB, HCIIONB3YEMBIX I IPay HPOBKH Ia-
MEHHOTO0 clieKTpogoTOMeTpa.

10.4.6 [Ina npurorosneHus pabGo4uX IpagyHpOBOYHBIX PacTBOPOB C
MaccoBoii KOHLEeHTpauueit or 10 go 200 mr/aM® 13 BckpeiToi ammynst 'CO ¢
MaccoBO} KOHUeHTpanued Metawia 1000 mr/am?® crenyer otobpars Heo6Xo-
auMelit o6beM ucxonHoro pacteopa I'CO (cormacHo Tabnmue 4), nepenectu
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€ro B MEpHyI0 konby U I0BECTH 0ObEMBI 10 METKH PacTBOPOM a30THOH KHC-
nots! 0,1 N.

PaGouue rpajayupOBOYHBIE PAaCTBOPhl C MACCOBOH KOHUEHTpalMeH Ho-
HOB MeTajuioB oT 0,5 1o 5,0 MI/aM® roTOBAT U3 TPafXyMpPOBOYHBIX PacTBOPOB
¢ MaccoBoif koHLEeHTpauueii HoHoB MeTaoB 100 Mr/aM® B COOTBETCTBUM C
Tabnuuen 4.

Pa6ouue rpagyvpoBOYHbIE PACTBOPhI ¢ MACCOBOH KOBLIEHTPaLMeH HOHOB
metawior ot 0,05 o 2,0 mr/omM® roToBAT U3 IpagyHpPOBOYHBIX PACTBOPOB €
MaccoBO¥ KOHLEHTpalueil HOHOB MeTalioB 10 Mr/nM3 B COOTBETCTBHU € Ta6-
nnei 4.

Pa6oune rpamyMpoBOYHBIE PACTBOPHI CIEAYET XPaHHTh B TUIACTHKOBEIX
¢nakoHax He 6onee 1 mec.

10.4.7 Pabouue rpanyupOBOYHBIE PAcTBOPH! U1 M3MEPEHMA MacCOBOM
KOHLEHTPaLlH METAJLIOB B PEXKHMME EKTPOTEPMHYECKOH aTOMH3ALIMM CIERY~
€T FOTOBHUTb U3 NPOMEKYTOYHBIX IPafly HPOBOYHBIX PaCTBOPOB.

Jinsa mpuroroBneHHs paboumx IpagyMpOBOYHBIX PacTBOPOB CIEAyeT
pyKoBoACTBOBaThCA Tabnuuamu 3 u 5. Yxa3aHHble B TaGnuue S o6beMsl
TIPOMEXYTOUHBIX IPaiyHMpOBOYHBIX PACTBOPOB BHOCAT B MEPHBIE KOJNGbI
YKa3aHHBIX BMECTUMOCTEH M AOBOAAT A0 METKHM pacTBOPOM a30THOH KHC-
sotsl 0,1N.

Pa6oune rpamyupoBOYHBIE PaCTBOPHI CIEAYET XPABMTh B IUIACTHKOBOM
nocyne He Gonee 14 cyr.

10.4.8 B kayecTBe HyJIE€BOr0 pacTBOpa HCIONB3YIOT pacTBOp a30THOM
xucnotsl 0,IN.

10.4.9 IpurotoBnexHue 6yPepHbIX pacTBOPOBR NpPOU3BOAAT CIEAYIOLINM
obpazom:

— pacTBop JiaHTaHa xjiopucToro 0,4 %-ro ciexyer roTOBHTh ITyTEM pac-
TBOpeHHs 2,0 T NaHTaHa XJIOPUCTOrO, IOMELIEHHOro B K016y BMECTHMOCTHIO
500 cM?, B GMAHCTHIIMPOBAaHHOM BoOLE;

— pacTBOp Kamud xyopuctoro 0,2 %-ro cieayer TOTOBUTH IyTeM pac-
TBOpeHHA 1,0 T kajaus XJIOPHCTOro, IOMEINEHHOro B KOJGYy BMECTHMOCTBIO
500 cM3, B GMAMCTHLIMPOBAaHHOM BOJE;

— pactBop Hatpus xnopuctoro 0,2 %-ro ciemyer roToBUTh ITyTeM pac-
TBOpeHusa 1,0 r HaTpuA XJIOPUCTOTO, MOMEIIEHHOTO B KOJNOY BMECTHMOCTBIO
500 cM>, B GMAMCTHUIMPOBAaHHOM BOJE;

— PacTBOp aMMOHHM:A XJIOPHCTOro 2 %-ro ciemxyeT rOTOBHUTH IyTeM pac-
TBOpeHHnA 10,0 r aMMOHHMS XJIOPHCTOTO, OMEIEHHOro B Kolby BMecTUMOC-
Tbi0 500 cM>, B GMAMCTIILIMPOBAHHOMN BOAE;

12
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— pacTBoOp KanbluaA xJopuctoro 0,4 %-ro ciemyeT roToBUTh ITyTeM pac-
TBOpeHHA 2,0 I KANbLMA XJIOPUCTOro, IOMEMEHHOTO B KONOY BMECTHMOCTEIO
500 cM?, B GUANCTILIMPOBAHHOM BOJE;

Tabnrnuyal

Haume-
HOBaHHE
MeTanna

MaccoBhie KOHUEHTPAUMH pabouux rpagyupoBOUHbIX PAaCTBOPOB MPH:

3NIEKTPOTEPMHUUECKOH
aTOMHU3aLMH, MKI/AM?

MJIaMEHHOM aTOMM3ALUH, MI/aM>

B AuamnasoHe 1

B AuanasoHe II

AmoMuHUH

—%

5; 10; 20; 50; 100

Bapu#

2, 5; 10; 20; 25

2;5; 10; 20; 25

Bepunmnii

0,2;0,5; 1,0; 2,0; 5,0

0,1;0,2;0,5; 1,0; 2,0

Baunanuii

10; 25; 50; 100; 200

10; 25; 50; 100; 200

XKeneso

0,5; 1,0; 2,0; 5,0; 10,0

Kansuuit

0,5; 1,0; 2,0;4,0; 5.0

Kagmmniz

0,2;0,5; 1,0; 2,0;4,0

0,05;0,1;0,5; 1,0; 2,0

Kobansr

5; 10; 20; 50; 100

0,5; 1,0, 2,0;4,0; 5,0

Kannii

0,5; 1,0; 2,0; 5,0; 10,0

10; 20; 50; 100; 200

JIntnit

0,1;0,5; 1,0, 2,0; 5,0

10; 20; 50; 100; 200

Meng

5; 10; 20, 50; 100

0,1;0,5; 1,0,2.0,5.0

Marnuuit

0.2, 1,0, 2,0; 5,0; 10,0

Mapranen

2; 5; 10; 20; 50

0,5; 1,0; 2,0, 4,0, 5,0

Harpmit

0,1;0,2;0,5;1,0; 2,0

10; 20; 50; 100; 200

Hukens

10; 20; 50; 100; 200

0,5; 1,0; 2,0; 4,0; 5,0

CsuHen

5; 10; 20; 50; 100

1,0; 2,0; 5,0; 10,0; 20,0

CrpoHnuui

0,5; 1,0; 2,0; 4,0; 5,0

Xpom

2; 5; 10; 20; 50

0,5; 1,0; 2,0; 4,0, 5,0

JA1%150S

0,05;0,1;0,2; 0,5; 1,0

* 3HaK «—» 03HAYACT, YTO U3MEPEHUE HE NPOBOAMTCA.
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Tabnuya4
MaccoBas KOHUEH- Obrem anukBo- | MaccoBas XOHIIEH-
Tpauus ucxonHoro | OO6seM MepHOH TBI HCXOIHOTO Tpauus pa6odero
TpafyHpOBOYHOIO KonGeI, cm> TPajlyHpOBOYHOrO | rpadyMpOBOYHOrO
pacTBOpa, MI/mm> pacTBOpa, cM? pacrsopa, mr/um>
1000 25 5,0 200
1000 50 5,0 100
1000 100 5,0 50
1000 100 2,5 25
1000 100 1,0 10
100 100 5,0 5,0
100 100 4,0 4,0
100 100 2,0 2,0
100 100 1,0 1,0
100 100 0,5 0,5
10 100 2,0 0,2
10 100 1,0 0,1
10 100 0,5 0,05

~ pactBop cMecH 0,4 %-ro JaHTaHa xJjopuctoro u 1%-ro kajms xio-
PHCTOrO ClledyeT FOTOBHTL IyTEM pacTBOpeHMs 2,0 T JaHTaHa XJIOPUCTOTO H
5,0 r KamusA XJIOPHCTOro, MOMELIEHHBIX B KONOY BMeCTHMOCTBIO 500 cM>, B
SumuCcTHNNHPOBaHHOM BoJIE.
10.4.10 Ilpurorosnenne Moau¢uKaTopoB MaTpHLBl TIPOBOAAT CIEIYIO-

MM 0GpazoM:

— pacTBop MarHua asotHokucnoro 0,2 %-ro ciefyeT roTOBUTH IyTeM
pacTBopeHHA 1,0 r MarHuMs a30THOKHCIIOrO, IOMENIEHHOr0 B KOGy BMECTH-
MocCThIO 500 cM?, B GUANCTUILIMPOBAHHON BOLE;

— pacTBop amMMmoHuA (ochopHoxucaoro 0,4 %-ro CIexyeT roTOBATH ITy-
TeM pacTBopeHus 2,0 r aMMoHuA ¢ochOpHOKHCIIOTO, OMEIHEHHOTO B KONy
BMecTHMOCTBIO 500 M3, B GUAMCTIILIHPOBAaHHOM BOZiE.
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Tabruyal

Macconaasx O6beM aNMKBOTEI | MaccoBast KOHIICH-
KOHueHn:)qI;P:; . O6bem MepHoii npomexyToyHoro | Tpauus pabouero
“pwcmoqm Kx076K1, M3 TpanyupoOBOYHOIO | rPagxyHpOBOYHOIO
;Z:g:ﬁ:imr/n;o’ pacTBopa, cM® | pactBopa, MKr/nm?

1000 25 5,0 200

1000 50 5,0 100

1000 50 25 50

1000 100 2,5 25

1000 100 1,0 10

1000 100 0,5 5,0

100 100 4,0 4,0

100 100 2,0 2,0

100 100 1,0 1,0

100 100 0,5 0,5

10 100 2,0 0.2

10.5 Pa3Jtoxkenne npo6

10.5.1 13 npo6r1, noxroroeieHHoi# cornacHo 10.3, ciaexyer oroOpath B
TeOHOBHIM CTaKaHYMK HaBecKy Maccoif 0,30 I, B3BEWIEHHYIO C OrpelHoc-
ThIO He Gonee 0,01 1, no6aBUTE 1 cM® KOHIIEHTPHPOBAHHOM XJIOPHOM KHUCIIOTbI,
1 cM® KOHLEHTPHUPOBAHHOM a30THOM KHMCIOTH M 3 CM® KOHLEHTPHPOBAHHOM
IJ1aBHKOBOH KHCIIOTHI.

10.5.2 Cmeck 3aKpBITh KPBIMIKO# ¥ HarpeBarh B TeyeHHe | U Ha JIeKTpH-
4ecKko# IUIMTKe NpH TeMneparype (50+10) °C no obpasoBaHus nacThl.

10.5.3 o6aBuTh eme 2 cM® KOHLEHTPUPOBAHHON a30THOM KHCIOTSHI,
3 cM? KOHIEHTPHPOBAHHO# IUTABUKOBOM KHUCIOTH! U BBIAEPXKATh 1 9 TIpH TeM-
nepatype (90+10) °C.

UYepes 1 4 cinemyeT moBBICHTH Temmeparypy xo (150+10) °C, srinaputh
cMech Jocyxa, A06aBHTh 1 CM® KOHIIEHTPHPOBAaHHON a30THOW KHCIOTHI,
20 cM® GMIMCTIINMPOBAHHOM BOXBI M KMIMATHUTH O PacTBOPEHHs OCajKa M
yMeHbuIeHHsa 06beMa NPHMEpHO B 2 pasa.

10.5.4 ®uneTpr «6enas eHTa» NPOMBIBAIOT NOCIEA0BATENEHO PAaCcTBO-
pOoM ropsaeii conspoi Kucaothl (1:3), GMANCTILIHPOBaHHON BOXOM, pacTBO-~
poM ropsueli a3oTHoOH kucnots! (1:3), GHAMCTIVINHPOBaBHON BOXOK.
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10.5.5 PacTBOp npo©kl MepestuTh WK OTQUIBTPOBATh Yepe3 NpeaBapH-
TEJILHO MPOMBITHIN (QHIETP B MEpHYIO KoJ0y BMECTHMOCTBIO 25 CM3, JOBECTH
J0 METKH OMAMCTHILUTMPOBaHHOM BOXOH M NIEPEHECTH B IUTACTHKOBBIH (IaKoH.

10.6 ITonroroska xos10cTOMH NPOGHI K aHAIH3Y

10.6.1 B TedonoBEI cTakan 06seMoM SO cM? 106aBHTH | M} KOHIIEH-
TPHUPOBAHHOM XJIOPHON KHUCIOTHY, 1 cM® KOHUEHTPHPOBAHHOM a30THOM KHCIIO-
TH U 3 cM® KOHLEHTPHUPOBAHHOM IUIABMKOBON KHCJIOTBI, 3aKPHITh KPBIIIKOM 1
Harpeparh B TeyeHue 1 4 npu remneparype (50+10) °C.

10.6.2 Jlo6aButh eme 2 cM® KOHUEHTPHPOBAHHON a30THOM KHCIIOTHL,
3 cM’ KOHIEHTPHPOBaHHOM IUTABHKOBOM KHCIIOTHI M BBIASPKATH 1 U Ha aJeKT-
prdeckoit mnTke rpu Temueparype (90£10) © C. IToBbicuTh TEMIEpaTypy 10
(150+10) °C u BeITapuTh CMECH JOCYXa.

10.6.3 JobGaBure | cM® KOHUEHTPHPOBAHHOMW a30THOM KHUCIOTEI, 20 cM®
GUIMCTIILTMPOBaHHOM BOJBI ¥ KMILITHTh O YMEHbIIECHMUs 06beMa NPUMEPHO B
2 pa3a. Ilomy4eHHbI# pacTBOp TNEpPENUTs UM OT(HIBTPOBATH Yepe3 peaBapH-
TENBHO MPOMBITBIH (IIBTP B MEpHBIE KONOBI BMECTHMOCTBIO 25 cM?, TOBECTH
A0 METKY 6UMUCTHNUPOBAHHOM BOAOH 1 NEPEHECTH B IUIACTHKOBBIH (IIakoH.

10.7 TloaroToBka criekTpooTOMETpPOB K paGoTe

10.7.1 [InaMeHHBIi! cIEKTPOQOTOMETp ITOArOTaBNUBAIOT K pabore B co-
OTBETCTBHH C PYKOBOACTBOM IO 3KCIUTyaTalMy. YCIOBUA M3MepEeHu Macco-
BBIX KOHUEHTPaLMil ONpeAeIIAEMBIX META/UIOB IPUBEACHR! B Tabnuue 6.

IocrpoeHue rpaxyHpoBOYHOTO rpadka MPOBOIAT HEpes KOKION CepH-
€1 ©3MEepEHn MacCOBOM KOHLEHTPaLMK MeTalna B ClelyIomeH nociaenona-
TEIBHOCTH!

a) BBIGMPpAIOT He MEHee 5 IpagyHpOBOYHBIX pacTBOpoOB (1, 2, 3, 4, 5-i) ¢
TaKUM pacyeToM, 4ToObl AMaNa3oH MacCOBBIX KOHUEHTpALUi MeTanna B HUX
OXBaTbIBaJl OKMIAEMBIH AMANa3’OH MacCOBBIX KOHLEHTpAlLMi B aHAIH3Mpye-
MBIX pobax;

6) mocrpoeHue rpalyMpoOBOYHOTO rpaduka cleTyeT Ha9MHaTh C aHalu3a
rpagyMpOBOYHOIO pacTBOpa ¢ MMHUMaJIbHOM MaccOBOH KOHUEHTpauuei Me-
TaJljla ¥ 3aKaHYMBaTh aHAJM30M rpajlyMpOBOYHOI0O pacTBOpa ¢ MaKCUMallbHOH
MaccoBO} KOHLEHTpaLMeH MeTallia B COOTBETCTBUY ¢ Tabnuuel 6;

B) €CIM IO YCJIOBMAM H3MEDPEHHA MacCOBOH KOHUEHTpaLMH MeTajla
u3MepeHue npoBoasAT ¢ OydepHbIM pacTBopoM (Tabnuua 6), yCTaHaBIMBAIOT
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HPUCTaBKy ABOMHOIO BBOAA PaCTBOPOB, NMPHIAraeMyIo K IUITaMEHHOMY CIIEK-
TpodoTOMETpY;

I) OCIEA0BATENHHO PACIbUILAIOT IPaTy HPOBOYHbIE PACTBOPHI B IUTAMEHH
TOpeNKH B COOTBETCTBHMH C DYKOBOJACTBOM IO SKCIUTyaTallMM M 3alMChIBAIOT
NOKa3aHMA [UIAMEHHOrO CieKTpodoToMerpa;

I) M3MEPEHHA KaX/J0ro rpalyMpOBOYHOTO PacTBOpa NPOBOJAT HE MEHee
Tpex pa3 M YCPEAHAIOT. PacXOAeHHA MexX Ty H3MEPEHUAMH IOJDKHO OHITH He
Gonee 8,0 %, B MPOTUBHOM CIydYae IOCTPOEHHE I'PagyHpPOBOYHOrO rpaduxa
[IOBTOPSAIOT;

€) TpafyHpOBOYHEI rpadyK A/ KaXA0ro M3 METAIUIOB CTPOAT rpaduIecKn
B KOOPJMHATaxX: 10 OCH abCLMCC — MaccoBasi KOHLEHTpaLHA MeTaiu1a, MI/aM>, 1o
OCH OpAMHAT — CPE/IHAA BETHIMHA aHATHTHYECKOTO CHTHAJIA.

10.7.2. CnextpooTOMETp C 3NMEKTPOTEPMUYECKO aTOMHU3auueit oaro-
TaBIMBAIOT K paboTe B COOTBETCTBUH C €TI0 PYKOBOACTBOM IO 9KCIUTyaTallyiH.
Ycnorus uaMepeHunii npuBeeHsl B Tabnune 7.

IocTpoenue rpagyHpoBOYHOro rpauka MpPOBOAAT Iepex KaxHOH ce-
pHel M3MEpPEHUH MacCOBOM KOHUEHTpALMH METallla, a TAKKe MOC/Ie 3aMeHbI
rpauTOBOIt KIOBETHI B CIEAYIOIIEH IOCIENOBATENbHOCTH:

a) MPOBOAAT aTOMM3aLMIO pacTBOpa a3oTHoM xucinothl 0,1 N ¢ nobaskoi
nnu 6e3 no6aBku Moy yKaropa MarpHLBl B COOTBETCTBHM ¢ Tabnuuei 7,

6) BoIOMpalOT He MEeHee 5 rPagyUpOBOYHBIX pacTBOpoB (1, 2, 3, 4, 5-if) ¢
TaK¥MM pacyeToM, YTOOBI AMaIIa30H MacCOBBIX KOHUEHTPAlHMii MeTalla B HHX
OXBaThIBAJ OXMAAaeMBbIH AMANa30H MAacCOBBIX KOHUEHTpaUMil B aHAIHM3UpYye-
MBIX npobax;

B) IIOCTPOEHHUE I'PaTyHPOBOYHOIO rpadyka Ha9UHATh C aHaJIM3a rpajgyH-
POBOYHOIO PacTBOpPa ¢ MHHMMAaIbHOM MaccoBO KOHLEHTpaLMeil MeTajlia H
3aKaHYMBaTh aHAIHM30M I'palyHPOBOYHOIO pacTBOpa ¢ MaKCHMaJbHOH Macco-
BOM KOHUEHTpalLHell MeTalla B COOTBETCTBHU ¢ Tabmuueit 7;

I) OCJIEAOBATENbHO AHANM3HPYIOT IpaXyHpPOBOYHBIC PACTBOPHI B COOT-
BETCTBMH C PyKOBOACTBOM IO 3KCIUTyaTallMy M 3alIMCHIBAIOT NOKa3aHMs CIEK-
Tpo(OTOMETpa € IMEKTPOTEPMHIECKOM aTOMU3ALMEH;

I) H3MEPEeHMA KaxJ0ro rpagyupoBOYHOIO pacTBOpa IPOBOAT He MeHee
ABYX Pa3 M yCpeIHMIOT. PacCXOXXACHNS MeXTy U3MEPEHUAMM HODKHO OBITH HE
6onee 8,0 %, B MPOTUBHOM ClTyYae NOCTPOEHHE IPaXyMpOBOYHOTO rpaduka
MIOBTOPSIOT;

€) TpafyHUpOBOYHBIA IpaduK WId KaOKHOT0 H3 METAUIOB CTPOAT rpadu-
4ecKM B KOOpAMHATAX: N0 ocH abcnucc — MaccoBas KOHUEHTPALHMA METala,
MKI/AM®, IO OCY OpAHMHAT — CPeHAA BEJMIUHA aHAITHYECKOTO CHTHAIA.
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Ta6bruya 6
oL | vt Mo S P

HaumenoBa- puHa
Hue metama | BOTHBL men, Macc. I'a3 nnamenu

HM M Haum. B-Ba | koOHU,, l-ro | 2-ro | 3-ro | 4-ro 5-ro

%

AJIIOMHHHH 309,3 0,7 LaCl, 0,2 N,O0+CH, 10 20 50 75 100
Bapnit 553,6 0,2 KCi 0,2 N,0+CH, 2 5 10 20 25
Bepunnuit 234,9 0,7 —* - N,0+C,H, 0,1 0,2 0,5 1,0 2,0
Kanemuit 422,7 0,7 LaCL+KCl { 0,21,0 | Bosmyx+CH, | 0,5 1,0 2,0 4,0 5,0
Kanmuit 2288 0,7 - - Bosgyx+ C,H, | 0,05 | 0,20 | 0,50 | 1,00 2,00
Kobanst 240,7 0,2 - - Bosnyx+ C H, 0,5 1,0 2,0 4,0 5,0
XpoMm 357,9 0,7 NH,CI 2,0 Bosgyx+ C,H, | 0,5 1,0 2,0 4,0 5,0
Mens 3248 0,7 - - Boaayx+ C,H, 0,1 0,5 1,0 2,0 5,0
XKeneso 248,3 0,2 - - Bosayx+ C H, 0,5 1,0 2,0 5,0 10,0
Kanui 769,5 0,7 NaCl 0,2 Bosmyx+ C,H, 0,5 1,0 2,0 5,0 10,0
Kanuii 404.,4 0,7 NaCl 0,2 Bospyx+ C,H, 10 20 50 100 200
et 6708 | 07 - - | Bosayx+CH, | 01 | 05 | 1,0 | 20 5,0
Jluruit 3233 0,7 - - Bosnyx+ C,H, 10 20 50 100 200
Marnu# 202,6 0,7 LaCl, 0.2 Bosnyx+ CH, 0,2 1,0 2,0 5,0 10,0
Maprasen 280,1 0,2 CaCl, 04 Bosgyx+ C H, 0,5 1,0 2,0 40 5,0
Harpuit 589,0 0,7 KcCl 0,2 Bosmyx+ C,H, | 0,1 0,2 0,5 1,0 2,0
Harpuit 330,2 0,7 - - Bosgyx+ C,H, 10 20 50 100 200

900758981 7§ I/d



Oxonuarue mabnuybi 6

MaccoBele KOHIIEHTpalHy pabo4mX rpa-

Tnuna | - Bydepusitt pactsop JyHpPOBOYHEIX PaCTEOPOB, MI/aM®

Hawmenosa- | Lo | puna a3 miamenu
Hyi€ MeTANNa * | weny, Macc. M

oM - HayumM. B-Ba { koHu., l-ro | 2-ro | 3-ro | 4-ro 5-ro

%

Huxens 232,0 0,2 - - Bosnyx+ C H, 0,5 1,0 2,0 4,0 5,0
Caunen 217,0 0,7 - - Bosnyx+ C,H, 1,0 2,0 5,0 10,0 20,0
Crpouumii | 4607 | 02 LaCl, 0,2 No+CH, |05 | 10 | 20| 40 | 50
Banawnit 3184 | 07 - - N,0+C,H, 10 [ 25 | s0 | 100 | 200
1InHK 213,9 0,7 — - Bosayx+ C,H, | 0,05 0,10 | 0,25 | 0,50 1,00

* 3HaK «—» O3HAYALT, YTO M3MEpeHNs nposoasTca Ge3 6ydepHoro pacTeopa.

61
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Tabruya7
Moasdukarop Maccosas koHUeHTpauus pato-
MaTpHLL Temre. — 4ero rpaayMpoBOMHOIO PacTBopa,
Haume- | Inuna | IHupuna a a MKr/am3
HOBaHHE | BOJIHEI, eny, Tun xoBeTH! Mac- patyp patyp
P g . Haume- connn OIONCHHA, | ATOMH3a-
HOBaHUeE °C uah, °C | 1ro | 2-ro | 3-ro { 4-r0 | 5-ro
KOHIL,
B-Ba %
Bapwuit 553.6 0,2 Tuponoxpeitas —* 1200 2650 2.0 50 |1 0,0 ] 20,0 | 25,0
Banamait | 3184 | 07 | O ™IardopME oy [ 02 1200 | 2650 | 10 | 25 | 50 | 100 | 200
Bepun- 2349 0,7 IMuponokpeiras | Mg(NO,), 0,2 1500 2500 02 ] 05 1,0 | 2,0 5,0
nuit ¢ nnaropmoit
Kanvui | 2288 0.7 Tesoza NHHPO,| 04 900 1600 | 02 | 05| 1,0 |20 40
KoGansr 242.5 0,2 Mg(NO,), 0,2 1400 2500 5 10 20 50 100
Xpom 357,9 0,7 Mg(NO,), 0,2 1650 2500 10 20 30 40 50
Meap 3248 0,7 - 1000 2300 10 20 50 100
Mapra- 2795 0,2 Mg(NO,), 0,2 1400 2200 2 5 10 20 50
HEL
Hukens 232 0,2 - 1400 2500 S 10 20 | 50 100
Cauren 2833 0,7 NHH,PO, 0,4 850 1800 5 10 { 20 | 50 | 100

* 3HaK «—» 03HAYAET, YTO U3MEPEHHS APOBOAATCA 6e3 MOmMpHUKATOpa MATPHIIBL.

9007-589'81°TS IId
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11 BrimonneHue u3Mepenni
11.1 BoinonxeHne H3IMepeHHii B peXkuMe IJIaMEHHOH aTOMU3aNHH

11.1.1 IIpoby 1, ecrm Heo6xoxnuMo, 6ydepHbIit pacTBOp (Tabnuna 6) pac-
TILUIAKOT B IUTaMEHHU TOPE/IKH TUIAMEHHOTO cneprocbo*romeTpa B COOTBETCTBUH
C PYKOBOZCTBOM IO 3KCILTYaTalllH.

11.1.2 BenruuHy aHaIMTHYECKOro CUrHajla ONpeAe1eMOro MeTasuia u3-
MepSIOT TIPH COOTBETCTBYIOIEH UIMHE BOMNHEI, yKa3aHHOMN B TabnuLe 6.

11.1.3 CHuMalOT NoKa3aHUs [UIAMEHHOTO CIEKTPO(OTOMETpa M PEeruc-
TPUpYIOT 1o dopMe, NpUBEACHHOI B npunoxennn A. H3meperne MaccoBoii
KOHLICHTPaIMH NPOBOIAT HE MEHEE ABYX pa3.

11.1.4 Eciiu n3sMepeHHas MaccoBas KOHUSHTpaLHsA META/LNa IPEBEILIACT Mak-
CHMAIBHYIO MacCOBYIO KOHIIEHTPALMIO Ha IpafyMpOBOYHOM rpaduke, To npoly
pa36asILToT pacTBOpoM a30THOH Kucnots! 0,IN B K pas 1 IOBTOpPSIOT H3MepeHys.

11.1.5 TTocne n3mepeHHs MaccOBOH KOHLEHTpallK MeTauia B 10 mpofax nposo-
ST TIPOBEPKY CTaGHIILHOCTH IPalyHPOBOYHOTO IrpadhHka 1o cpeHeMy IpaJyHpoBOY-
HOMY pacTBOpY. ECIi noyJeHHbIN Pe3ynsTaT OTIMYaeTCs OT BEIMIHHBI, Oy 4EHHON
IIpH TpafyypoBke, Gonee yeM Ha 10 %, TO IPOBOIAT NOBTOPHYIO IPafyHPOBKY.

11.2 BrinonHenne H3MepeHuii B pexkume 3JIeKTPOTepMHYecKoi
aTOMHU3aLHH

11.2.1 Ilpoby u, eciu He0b6X0QHMO, MOAKQHUKATOP MATPULIBI (Tabauua 7)
BBOZAT B II€Yb Y AaTOMU3HPYIOT B COOTBETCTBHH C PYKOBOACTBOM 10 SKCIUTya-
TAlMH CNIEKTPOOTOMETPA C 3NEKTPOTEPMUIECKOH aTOMHU3aHHUEH.

11.2.2 1Iuxa aToMH3auuy M H3MEPEHHE aHATHTHYECKOro CUrHaa B aHa-
JIM3UpyeMoii mpobe NpoOBOAAT HE MEHeE ABYX pas3.

11.2.3 Hoxa3anus cnexrpoOTOMETpa ¢ 31eKTPOTEPMHUECKOH aTOMH3a-
1Mel perucTpupyioT no Gopme, NPUBENECHHOM B NPUWIOKEHHH A.

11.2.4 Ecnu n3MepeHHas MaccoBasd KOHLEHTpalMA NPEBBIAET MaKCH-
MaJIbHYl0 MaccOBYIO KOHLIGHTPAlMIO Ha TIpaZyHpOBOYHOM rpaduke, npoby
paz6aBiAIOT PacTBOPOM a30THOM KMCHOTH 0,IN 1 NOBTOPSAIOT N3MEPEHHUA.

11.2.5 T KOHTPOIIS YyBCTBATEHOCTH M CTAGHILHOCTH IPay IPOBOYHOTO
rpaguka depe3 9 win 10 IMICTOB aTOMM3ALMK H3MepSIOT abcopOIpro rpagyHpo-
BOYHOIO pacTBOpa ¢ MakCHMaJIbHOM MacCoBOiH KOHLEHTpalMeH ONpeaesieMoro
Metawia. Ecny nomyyeHHsI pesy/bTar OTINYaeTcA OT BEJIMYMHBL, IONY4eHHOH
IpH rpagyypoBke, Gonee yeM Ha 10 %, IPOBOAAT IIOBTOPHYIO rPayHpOBKY.

21



PI1 52.18.685-2006

11.3 Beino/iHeHHe U3MePEHHIT METOAOM CTAHAAPTHLIX 106aBOK

11.3.1 ATOMH3HPYIOT aJTMKBOTY pacTBopa a3oTHo# kucnots! 0,1 N ¢ mo-
6aBxoit win 6e3 06aBkH MoaKPHKaTOpa.

11.3.2 ATOMM3HPYIOT allMKBOTY IPOOHI, pazﬁanne_rmofi B 2 pa3a pacTBOpOM
a3oTHOM kucnotsl 0,1 N, M perucTpHpyIOT BENHYHHY aHAIUTHYECKOTO CUTHANIA
A, U3MEPEHHYIO CIIEKTPO(DOTOMETPOM C INEKTPOTEPMIIECKON aTOMH3ALHMED.

11.3.3 ATOMM3HpYIOT aJIMKBOTY Mpo6HI ¢ JobaBkoit paBHOTO o6BeMa
rpalyHpOBOYHOIO pacTBOpa C MacCOBOH KOHIIEHTpalMe# MeTamia paBHOMI
NPEMEPHO MOJIOBMHE OT MAaCcCOBOM KOHLEHTpallMM B MCCleXyeMoli npobe u
PETUCTPHPYIOT BEJMYMHY aHAJIHTHYECKOTO CHI'HaIa A, H3MEPEHHYIO CIIEKTPO-
(oTOMETPOM € HIEKTPOTEPMUYECKON ATOMH3ALMEIA.

11.3.4 ATOMHM3UpYIOT anMKBOTY NpoObl ¢ nob6aBkod paBHOro o6bema
rpaflyupOBOYHOIO pacTBOPa ¢ MacCOBOW KOHLEHTpALMEH MeTasja IpuMep-
HO paBHOW MacCOBOM KOHUEHTpPALMH B HCCIeRyeMo# pobe M PerucTpUpYIOT
BEJTMYMHY aHAJIMTHYIECKOTO CHTHana A, H3MEPEHHYIO CNIEKTPO(POTOMETPOM C
MMEKTPOTEPMIMECKON aToMu3anvei.

11.3.5 ATOMH3HpYIOT anMKBOTY Hpo6bl c JobOaBKoif paBHOTO 0OBEMa
rpagy¥pOBOYHOIO pacTBOPa C MacCOBOM KOHIEHTpaIMeH MeTalla IPUMEPHO
paBHOM YIBOESHHON KOHLEHTpaLUM B HcciiefyeMoli npobe U perucTpupyroT
BEJIMYMHY aHAMTHYECKOTO CHTHAIA A, M3MEPEeHHYIO CIEKTPOo(OTOMETPOM ¢
3MEKTPOTEPMUIECKON aTOMHU3alMEH.

11.3.6 CrtpoaT rpaduk 3aBHCHMOCTH aHAJNTHYECKOrO0 CHrHana A
OT MaccoBOM KOHUEHTpalMH JOGaBJICHHBIX TIpagyHPOBOYHBIX pPacTBOPOB
Cosp MKT/IM®, NPEACTABJICHHbIN Ha pUCYHKE 1.

TlepeceueHue nomy4eHHO OpAMOi ¢ OCBIO abcLuce Ccsp, Mr/mM® faer 3Hade-
HHE MacCOBOY KOHLIEHTPALMH B UCCIERyeMOH Mpobe ¢ 06paTHbIM 3HAKOM.

AN

!
[
| I
I
|
M 1 =
-Cosp 0 0.5Coep 1Cosp 2Co6p  C, Mr/am3
PucyHoxk 1 — 3aBHCHMOCTE aHAJIMTHYECKOTO CHIHalIa A OT MacCOBOM

2 KOHHEHTpALUU METajlia C
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12 IlpoBepka npHeMJIEMOCTH Pe3yIbTATOB
napaJuieJbHbIX H3MepeHui

12.1 PesynptaToM u3MepeHud SBIAETCA CpelHee apudMeTHueckoe

IBYX pe3y/bTATOB MapamiebHbix mamepennit C, Mr/m® (MKr/mM®), eciu
BhInonuseTcs ycnosne (1)

2C, - C,|-100
—— <7, O]
C, +C,
rne C;,, C, - pe3ympTaThl DNapalICIbHEIX H3MEpEHHH MaccoBoH

KOHIIEHTpAITMK MeTaJLIa, Mr/aM’ (MKr/mM);

I - TIpefieNT MOBTOPAEMOCTH IPU H3MEPEHHH MacCoBOM TOMH MeTasuia B
pexuMe IUIaMEHHON WIM JJIEKTpoTepMMdeckol aroMm3auuu. g maHHo#
METOXMKH Ipeieli IOBTOPsieMOCTH paseH 20 %.

12.2 Ecnu ycnoBue (1) He BBINONHAETCA, TO NONYYAlOT €ME ONHH
pe3ynsTaT H3MepeHHii, NOMydJeHHBIE B COOTBETCTBHM C pasfenom 12.
Pe3yneTatoM H3MepeHM ABIAETCA CpefHee apHpMeTHIecKoe 3HadeHHe
Pe3yJbTaTOB TPEX M3MEPEHHH, €CIH BBINONHAETCS YCIOBHE (2):

31Cpax = Conin |- 100
< : 2
C,+C,+C, CRoss ™) @

rie Cpax, Cmin — MaKCHMalbHOE H MHHHMMANLHOE 3HAYCHMA M3 Tpex
TOJTY9eHHBIX PE3Y/TETATOB MApa/UIE/BHEIX H3MEPEHUH, MI/IM® (MKI/mM’);

C; — pesylbTaT TPEThEro NapaieNLHOTO H3MEPEHHs, MI/aM°
(MKr/mv);

.CRy95 (3)=3,3:0; =3,3-7=23 — KpUTHYCCKHH AMaNa3oH AjA YPOBHA
Bepostaoct P=0,95 u n=3.(cornacso 'OCT P HCO 5725-6, pa3nen 4,5)

12.3 Ecnu ycnoBre (2) He BBITIONHACTCS, TO BBUCHAIOT NPUYIHHBL,
YCTPaHsSIOT MX H NOBTOPSIOT H3MEpPEHMA B COOTBETCTBMH C TpeOOBaHMAMH
Hacroamei MBH.

13 BerauciieHAe pe3yJibTaTOB H3MepeHuii

13.1 MaccoByio nomo ompejensieMoro Meramia B mpo6ax X, mr/kt,
paccYMTHIBAIOT 110 hopMye:
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X = (C-Co-K-W-V 3

m

rne C — cpensee apudMeTHUEKOE Pe3ylbTAaTOB NApaAUIENbHBIX M3MEpeHui
MaccoBbIX KOHIEHTpaUuif MeTajlloB B pacTBOpe npoObl, MPU3HAHHBIX
npuemnemeivi (12.1-12.2), Mxr/ma’;

C . — cpennee apuQMeTHIEKOE PE3YALTATOB NAPALIENBHEX H3MEPEHHI
MacCOBO¥ KOHIEHTPALWM METAJLUIOB, MKr/mM B pacTBope XonocToi mpobsl,
MPU3HAHHBIX NpUeMaeMbiMu (12.1-12.2);

K — xo>dpdrmenT pa3barinerus npoGe;

V — 06peM pacTBOpa, NOTYICHHEII T0C/e PazIoXEeHHA POOBL, s

W —~ ko3¢ duumeHT BraxHOCTH paccuuthiBaioT cornacso ['OCT 28268
(nommynxkr 1.5.1);

m — macca npoGkl, T.

13.2 Pe3ynbTaTs! BRYHUCICHUI PErHCTPHPYIOT 110 opMe, MPHBEXEHHOMU B
NPHIOKEHUM A.

14 Odopmirenne pe3yIbTaTOB H3MEPEHHIH

Pesy:m'ra'r aHanus3a npencrammm B BUJE:
X+ A, @)

rae X —MaccoBas 0N ONpenesAeMoro MeTaiia B pobe, MI/Kr;

A\ - rpamMmpl, B KOTOPHIX HAXONMTCS NOrPENIHOCTb De3yNbTaTa
aHanM3a, MI/kr, (ycraHaBnuBaercs B jraboparopuu mpH peammsamuu MBH).
JomyckaeTcss nokasaTesH KauecTBa pe3y/]hTaTOB aHAIH3A MPH BHEAPCHHH
MBH ycTaHaBIMBAaTH PACYETHLIM CIIOCOGOM Ha OCHOBE BHIPAXKEHMA:

Ar=084-A =0,84-0,01-5-X 5)

Ecmn MmaccoBas nons Metauia B Tpole HIDKe HIDKHEW IpaHMLB!
AWana3oHa M3MepeHMM, MPOM3BOIAT CleIyIOLIyIo 3amuch: «MaccoBas noMs
MeTaJUTa MeHee (Yka3aTh 3HaYeHHe HIDKHEH rpaHuubl AHaIIa30Ha) MI/Kr».
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15 BHyTpeHHMH KOHTPOJIb Ka4eCTBa Pe3yabTATOB
H3Mepenni

15.1 KonTponp KayecTBa pe3ylbTaToOB W3MEpEeHHH B nabopaTopHu mpe-
AyCMaTpHBAET:

— ONEPaTHBHBIH KOHTPO/b MPOLEXYPhl H3MEPEHHIH;

— KOHTPOJb CTaGMIBHOCTH pe3yNbTaTOR U3MEPEHH.

15.2 OnepaTuBHBIH KOHTPOJIb NPOLIEKYPb! H3MEPEHHH OCYIIECTBIAIOT Ha
OCHOBE OIIEHKM HOTPEIIHOCTH pe3yNnbTaToB M3MepeHMH NpU peanu3alyuu oT-
JENbHO B3ATOH KOHTPOJbHOM NpPOLEAYPHl M CPaBHEHHS IONYyYEHHON OLEHKH
(pe3yabTaTa KOHTPONBHOM NPOLEYPhI) C HOPMATHBOM KOHTPOJIA.

OnepaTHBHEIA KOHTPOJIb MPOLERYPH M3MEPEHHH peau3yeTcs ¢ npume-
HeHueM ofpasua mis xouTpons (zanee — OK) u MeTona pas6asneHus npo6xl.
B xayectBe OK cienqyeT HCIIONb30BaTh CTAHAAPTHBIE 06pa3E! COCTaBa AEPHO-
BOTOA30JIMCTO CynecuaHoi MoYBbl ¥ YEPHO3eMa TUIIUYHOTO.

15.3 Ina KoHTpoNs MOrpemHocTH ¢ npumererneM OK paccyuThiBaioT
pe3ynsTaT KOHTPOILHOTO H3MEpEHMs aTTecToBaHHOM xapakrepuctukd OK u
CPaBHHMBAIOT €0 C ATTECTOBAHHBIM 3HAYEHHEM.

15.3.1 Pesynerar KOHTPONbHOH IpoLeRypsl KK, MI/KI, pacCUMTHIBAIOT 1O
Gopmyne

K=X-B, 6)
rae X — M3MepeHHoe 3HadeHHe MaccoBoit fonu Metamna B OK (14.1), mr/kr;

B — arrecToBaHHOE 3HaYeHUe MaccoBoi nonu Metawia B OK, Mr/kr.

15.3.2 HopmaryB xoHTpons K, MIVKI, pacCcuMTHIBAIOT IO opmye

K= A, ©)
15.3.3 TIpoBOAAT CONOCTABNEHHE pe3y/bTara KOHTPONBHON IPOLELYPhI C
HOPMaTHBOM KOHTPOJLA.
Ecnu pe3ynsTaThl KOHTPONBHO# IPONERYPHl YAOBIETBOPAET yCIOBHIO (7)
TpoLenypy H3MEPEHHH MPU3HAIOT YAOBNETBOPHTEIBHOM.

K=k ®)

Ipn HeBbMoONHEHNU YcnoBUA (7) KOHTPONBHYIO NpoLieAypy NoBTOpsoT. [Tpn
TTOBTOPHOM HEBBINONHEHUH YCIOBHUA (7) BBIACHAIOT NPUYMHLI, NPHUBOAIIKE K He-
YAORJIETBOPHUTENHHBIM PE3yNbTaTaM,  HPUHUMAIOT MEPHI 110 HX YCTPaHEHMIO.

15.3.4 PesynsTaThl KOHTPOJNBHOM MPOLETYPHI [T KOHTPOJIS MOrPENIHOC-
TH ¢ mpuMeHeHHeM OK 3aHOCAT B )XypHaJI KOHTPOJIA Ka4ecTBa, popMa KOTOpo-
o NpMBeJcHa B NpUIOXKeHU! b.
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15.3.5 Apanus OK BEINONHAIOT OQHOBPEMEHHO ¢ NPo6aMH B NOIHOM €O~
OTBETCTBMH ¢ HacTosei MBU.

15.4 KoutponeHas npoueaypa s KOHTPOJNS JIOTPEIIHOCTH C IpHMe-
HEeHMeM MeTofa pa3faBleHHs NpoG HUCHOAB3YETCS IS BBIACHEHHS BIMAHUS
MarpHupl Opobbl Ha aHAINTHYECKUM CUTHAN U TPOBOAMTCS CIEAYIOLIUM 06-
pasoMm:

— BBIOHpatoT npoby ¢ THIHMYHON MaTpHLei;

— BBINOJHSIOT M3MEPEHHE MACCOBOI KOHIEHTpalMi MeTala B Hepas-
6aBieHHo} npobe u B ipobe, pa3bapnenHsoit B h pas.

15.4.1 Pesynbrar koHTponbHO# mpouemypsl K, Mr/nm® (Mxr/mm®), pac-
CUUTHIBAIOT 110 hopmyrne: o

K=nC’-C, )
rae C — MaccoBas KOHLIEHTpAIHA MeTaUIa, Mr/am’ (MKr/iM®) B Hepas6as-
NIeHHOI 1poGe;

C’ — maccoBas KOHIEHTpaLMs MeTaina, Mr/aM® (Mkr/oM?) B pas6apren-
Hoii npobe;

Hopmatug xontpons K, Mr/om?® (Mkr/am®), paccuuThIBalOT Mo Gopmye:

K =084n*A% + A, a0

e+ Az’ =001C" — XapaKTepHCTHKA NIOrPEUIHOCTH pe3y/IbTaTOB aHaNu3a,
COOTBETCTBYIOWIA MacCOBOH KOHLEHTpaLuy MeTamia, Mr/am3 (Mxr/aM3) B
pas6aBneHHol mpobe;

Az =0,01C — xapaxTepiCTHKa [OTPENIHOCTH Pe3yNLTaToB aHasH3a, CO-
OTBETCTBYIOIAs MAcCOBOM KOHIEHTpauuu MeTtanna, Mr/om® (Mkr/om’) B He-
pasbaBiieHHO# npobe.

15.4.2 TlposopaT conocrapjieHue pe3y/ibTaTa KOHTPONBHOM MPOLERYpHI
€ HOpPMaTHBOM KOHTPOJIA.

Ecnu pe3ynsrars! KOHTPOJILHOM NpoLeayph! yAOBIETBOPSET YCIOBHIO,

K,‘SK’ a1

TO MaTpHLa Mpo6bl He OKa3bIBAET BIUAHMA Ha aHATHTHIECKUI CHTHAN U
TpoLleypY aHAJIN3a NPU3HAIOT YAOBJIETBOPUTENBHOM.

Tlpu HerbimonseHuu ycnoBus (10) KOHTPONBHYIO NPOLEAYPY TOBTO~
p1oT npy GonbmeM paz6aBNeHHH U IPOBOAAT CONOCTABICHHE pe3yNbTara
KOHTPONbHO# NpoLeaypsl ¢ HOPMATHBOM KOHTPONA AN Npo6kl pa3baBieH-
Ho#t B h u nh pa3s. Ecnn pe3ynsraTsl KOHTPOJIBHOM NPOLEXYPH yHOBIETBO-
pstot ycnosuio (10), To mpoueaypy H3MepeHHii MPU3HAIOT YIOBIETBOPH-
TeNbHOM. 3a pe3ynbTaT H3MepeHUs NPHMHUMAIOT Pe3yAbTaT aHAM3a IPOOEHL,
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pasz6apneHHoit B h pas, ¥ aHanM3 BCEH CEPHH NPOBOAAT U3 Npol, pazbas-
neHHbIX B h pas.

15.4.3 Tlpn Heya0BNETBOPHTENBHBIX PE3yNbTarax BHyTPEHHErO oOrepa-
THBHOTO KOHTDOJIA NPOLEAYPSHI H3MEPEHUHM C MCTIONB30BAaHHEM METONA pas-
GaBIeHHA HIIM B TOM CIIy4ae, €Cli¥ METOA pa36aBleHNA Helb3sl HCIIONb30BaTh
#3-3a TOTO, YTO BEJIHYMHA MacCOBOH KOHLIEHTpaLWM Ipy pa36aBneHuH OIryc-
KaeTCs HIDKE HIDKHEH rpaHMIbl Juana3oHa U3MEpEeHHs, u3MepeHne npob Bui-
TIOJIHSIOT METONOM CTaHAApTHHIX A00aBoK, cornacHo 11.3. Ilpu moBTOpHOM
DIPEBBIICHUN HOPMATHUBA BBIACHAIOT NPHYMHbI, IPHUBOAALINE K HEYNOBJIETBO~
PHTENBLHBIM pe3ynbTaTaM H YCTPAHAIOT HX.

15.4.4 Pe3ynbTarsl ONEpaTMBHOTO KOHTPOJA ApOLEAYpPhl M3MEPEHHMH C
HCIOB30BaHMEM METOAA pa30aBIeHNs 3aHOCAT B XXYPHAJl KOHTPOJA KayecT-
Ba, (opMa KOTOpOTO NpHBEfieHa B NPHIOKeHHH B.

15.5 KonuTpons cTaGUALHOCTH PE3yNETATOR aHANM3a NPOBOAAT C LENbI0
NOATBEPXKACHUA JabopaTopuell KOMIETEHTHOCTH B O0eCleUeHHH KadecTBa
pE3yIBTaTOB H3MEPEHNH M OLIEHKH AEATENBHOCTH 1ab0paTopHH B LENOM.

15.5.1 KonTpons crabunbsHOCTH pesynbTaToB M3MEPEHHH NPOBOAAT C UC-
MONb30BaHHEM KOHTPOJIBHBIX KapT cornacHo [2].

15.5.2 Tlpouemypsl KOHTpONd CTaGWIBHOCTH pe3yNBTATOB M3MEpEeHHi
pEINaMeHTHPYIOTCA B PYKOBOJICTBE I10 KaueCTBY KOHKPETHOM 1abopaTopuy.
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Hpnnoxenne A
(pexoMeHOyEMOE)

®opMa perucTpalHy pe3yIbTATOB H3MepeHuii
M2CCOBOM J0H METAJJIOB

Ilpoext:

Marpuua:

O6beM TpobsL:

JlaTa npoBeneHUs aHANH3a!

Koappu- Maccorast KOHUEHTpaUMs MeTanna, Macco-
Mac- | umeHT- mr/am* (Mkr/m®) Baf aona

car | Biwk- — MeTanna
HOCTH C, C, G C X, Mr/kr

Indp npobsr

Xomn.npo6a Nel - -
OKNe 1
npo6a Nel
npoba Ne 2
npoba ...
npoba Ne20
Xon.npo6a Ne 2
OK Ne 2
npoba Ne21
npobaNe 22
npobaNe 23

Onepartop

HOATIUCH pacindpoBKa OANUCH
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Ilpuiaoxenue b
(pexoMeHIyeMoe)
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Popma perncTpauuu pe3yJbTATOB ONEPATHBHOr0 KOHTPOJIA
NOrPEeNIHOCTH ¢ HCNOJIL30BaHMEM 00PA3IOB I KOHTPOJIS

Ipoekt:
Martpuna:
Jara npoBefenuns ananusa:
Hopmarus
ATTecToBaH- Pesynsrar
Onpene- Maccosas . | oneparusno-
HaunmeHoBa- HOE 3Haye- KOHTPO/IBHOM
NAeMBIH BOJI METaN- IO KOHTPOJA
aue OK HHe MeTana NpOLEIYPh
MeTann na X, Mr/kr norpeHoc-
B OK, mr/xr K. ,mr/kr
K ™ K, Mr/kr
Oneparop
ITOATIHCH pacumdpoBka MOAMNCH
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Tlpnnoxenune B
(pexoMenmyemoe)

®opma pernCTpanuy pe3yabTaTOB ONIEPATHBHOIO
KOHTPOJISl IOTPEHIHOCTH € HCII0JIL30BaHNeM MeTOAa
pa3baBneHHs NpPooOLI

Ipoexr:
Marpuua:
[[ara TNPOBCACHWA aHaIM3a:
MaccoBast KOHLEHTpals,
il Pesynprar Hopuarus
udpp HanmeHosa- KOHTPONLHOH on:g:r;zﬁ:m
06! Hepas6as- Npoueayps
npober HHE MeTalna p pasGasnen- poucayp norpewHocTH
7ICHHOHA vot mpober | Ky, Mxr/am? 3
npo6st P K K, MKr/nm
Oneparop
HONKCh pacuudpoBKa MoAmucU
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JIACT PETUCTPALIMH USMEHEHWN

Homep
H3Me-~
HEHUs

HoMmep nucta (cTpaHsLb)

H3MCHCH-
HOTO

3aMECHEH-
HOTO

HOBOTO

AHHYMH-
poBaH-
HOTO

Howmep
JOKYMEHTa

[Toanuce

Hara
BHECEHUA
H3MEHEHHUA

32




PJ152.18.685-2006

VJIK 504.53.054 T58

Kanrw4eBblie c10Ba: METAUIB], NOYBA, JOHHbIE OTIIOKEHHA, METOAMKA BBITION-
HEeHUS M3MEpeHHii, aTOMHO0-a6COpOLMOHHbBIN aHAIN3




Orneuarano B Tunorpapun 000 «Bexrop TuC»
603105, Hwxuui Hosropog, yn. B. [anuna, 1. 3a, of. 322,
Ten.: (831) 218-51-36, 218-51-37,

Ten./daxc 218-77-40



OEXEPAJIBHAN CNIYIKEA 110 FTHAPOMETEOPOJION MM U MOHHTOPHHTY OKPYXKAIOWER CPE/B!

TocynapcTBeHHOE yIpeKaeRIE
«Hayuno-npon3soacreennoe o6neqanenne «Talidpyn»

249038, r. O6nuuck Kanywcxoit o6, rp. Jlemua, 82
Tenedon: (48439) 7-15-02  daxc: (48439) 4-09-10-
ATTECTST aKKpenHTaUVH Ha Opabso arrecTauun MBH

CBUIOAETEJLBCTBO Ne2.18-2005

00 aTTecTanHH METOAMKH BHIDOJIREHHS KI3vMepenni

MeTonuka BEINONHEHUA HIMEPEHNIt MACCOBON JoY Memarnog 8 npobax noyg ¥ QOMHLIX OMAONCEHUL,
paspaGoranras [V « HIIO «Tatidhyny w pernamenTHpoBannan s

PO52])8.

-2005 _«Memoduyecxue yxazanun. Onpedenenue maccosoii dosu_memannos 8 npo-

nou8 U

X OMAONCEHUY.

abcopbyuonnoli cnexmpodomomempuus

aTrecrosaHa B cooTeercteHH ¢ FOCT P 8.563-96.

ATTECTaUHA OCYWECTBNCHA f10" Pe3yNBTaTaM
fomke MemoOUKU GbINOANEHUA UIMEPEHUN.

B pesynsTate aTTecTalliH YCTAHOBNEHO, YTO METOAHKA COOTBETCTBYET NPEXLARMAEMbIM K HEH METPOROruse-

CKHM TPeGOBAHHAM W 06N1a2ET CNEIYIONMH OCHOBHLIMH METPOSOrHYECKHMH XBPAKTEPHCTHKAMM:

emoOuKa 86INOAHEH

UNCCKOU IKCREPMUI

epenull MEmOOOM GMOMHO~

M@MEpUAR0E No Pas,

1. inanazoH uamepeHuil, 3HaA4EHHA NoKalaTeNeld NOBTOPAEMOCTH, BOCNPOH3BOAUMOCTH, NPABHABHOCTY H TOY-
HOCTH MpH ROBEpHTEIbHOH BepoaTHOCTH P=0,95

Hauméno- Junanasoun MoxasaTtein INokazaTens Nokasarens INokaszatens
BaHHE W3iMepennil NOBTOPAEMOCTH, BOCNPOR3IBOAMMO- NpaBUNBHOCTH TOYHOCTH
MeTanna Maccosofl (oTHOCHTEABLHOE cTH (OTHOCHTENL- (rpaHuunt oTHOCH- | (CpaHMUupt OT-
aoas cpeaHeksanpaTH- | HOE Cpeanexksanpa- TenuHOR HOCHTEABHOR
MeTanna, YECKOe OTKIOHE- | THYECKO® OTKIOHe- |  HewnckmoueHHOH TIOrPeIHoCTH
mrikr HME NOBTOPAEMO- HHE BOCNPOM3BO-~ cHeTeMaTH4eCKOR METOJMKR)
crH) AUMOCTH) NOrPeLIHOCTH) +§, %
o, ,% Og, %6 +5¢, Y%
Asuomunnit | 100 - 100000
bapuit 0,3 - 20000
Bepunauit ] 0,01 — 1000
Kansumit 5 - 100000
Kaamuit 0,01 - 100
KobanbTt 0,2-1000
Xpom 0,5 - 1000
Mens 0,2 - 1000
XKeneso 10— 100000
Kannit 100 - 100000 7 10 23 30
Jlutnit 0,5 - 1000
Marnnii 50 — 10000
Maprasey | 0,2~ 1000
Harpnii 100 - 10000
Hukenb 0,3 - 1000
Cauren 0,2 - 1000
Crporumit | 101000
Banaanh 11000
Llunux 1~ 1000




2. 3HaveHHA NPeAENOB NOBTOPICMOCTH W BOCRPOH3BOAKMOCTH NPH A0BEPHTENLHOH BepORTHOCTH P=0,95

Tlpeaen nosTopaemocTy, Ilpenen socnpoussoAUMOCTH
(OTHOCHTE/ILHOE 3HAHCHUC NOITYCKACMOTO PacKox- | (OTHOCHTENLHOE 3HAUEHHE AONYCKAEMOrO PACXOXK-
ACHUA MEXCRY ABYMSR PE3Y/IbTETAMH NAPANICILHBIX ACHHA MEHAY ABYMA PE3YALTATAMH K3MCPEHKHA,

onpeeeHni) NOAYMEHHLIMH B PA3HBIX NaGOPATOPHAX)
r, %
20 28

3. Ilp# peannzaunn metonukw B naGoparopun obecneunsaios:

-~ KOHTPOJh HCNONHHTEACM NPOUCAYPHI BLINONHEHHS HIMEPCHHH (113 OCHOBE OUEHKI IIOBTOPREMOCTH 4
NOrPELIHOCTH NIPH PEANHIAUKH OTAENLHO B3ATOR KORTPONGHOH Npoueaypsi);

- KOHTpONb CTAGHALHOCTH pesynuTaros HIMepelnit (Ha ocHOBE KOHTPORS cTabunbHOCTH CpeaHexBaapa-

THYECKOTO OTK/NCHEHUA NOBTOPREMOCTH, NOMPELHOCTH).
ANrOpHTM KOHTPONIR KCTIONHHTENEM NPOLEAYPH! BHITIONHEHHR HIMEPEHHR NPHBEACH B AOKYMEHTE Ha METOUH

BLINOJHERUA KIMEPBHKR.
TIpouemyps! KOHTPONA CTaGKALHOCTH PeayNbTATOB HIMEPeHHH PeraaMeHTHPYIOT B PyKoBOACTBe NO KayecTBy

NaGopaTOpHH.
y «/ A.Jl. Opnsncknit
/4 é : A.Q. Kosanes

4, IaTa sbigays CBHIETEALCTEA 14.03.2005 1.

F Mm«"udu P
M Lau0 240 7,
"W 107k,
iy b %



http://files.stroyinf.ru/Data2/1/4293800/4293800627.htm

