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1. HazHa4yeHnue 1 00J1acTh NPMMEHEHHSI METOAUKH

1.1 HacTosiuii JOKyMEHT yCTaHABJIMBAET METOAUKY BBIIIOJIHEHHSA U3MEPEHHUH Macco-
BOM JIOJIH 3JIEMEHTOB B Ipobax (o0Opa3nax) BceX THIIOB IOYB, TPYHTOB H JOHHBIX OTJIOKCHHH
TpEMS METOIAMM: aTOMHO-3MHCCHOHHOH cnekrpomeTpud (ADC), aTOMHO-aOCOPOUUOHHOH
cunekrpoMmerpun (AAC-OT, AAC miamd), aToMHO-abCOPOIMOHHON CIIEKTPOMETPHH «XOJIOK-
Horo napa» (AAC XII).

1.2 ITpoOkl1, aHanu3HpyeMBle 110 HACTOSLNEH METOIMKE, OTOMpaloTCS M ITOATrOTABIIH-
BAlOTCA K aHAJIH3y B COOTBETCTBHH C HOPMATHBHBIMH JJOKYMEHTaAMH, paclpOCTPaHIOIUMHUCS
Ha 1oussl ('OCT 17.4.4.02, TOCT 28168, IIHA ® 12.1:2:2.2:3.2-02-03 u ap.), Ha IPYHTHI
(I'OCT 12071 u gp.), Ha nonnsle otnoxerus ( I'OCT 17.1.5.01 u ap.), TOCT 5180.

[IpoOBl NmpenocTaBiIdIOTCS Ha aHAIU3 C CONPOBOJAUTENILHBIM JOKYMEHTOM (QKTOM,
IIPOTOKOJIOM), coaepkamuM uHpopmanuio, npeaxycMorpesnyo 'OCT P UCO/MOK 17025-
2006, 1.5.10.3.2.

1.3. MeTonuka NO3BOJIIET OIPEACIIATh BaJIOBOE COAEPXKAHHE 3JIEMEHTOB, a TAKXKeE
3JIEMEHTHI, HAXOJIAIIHECS TOJBKO B IIOABMIXKHOH, BOJOPACTBOPHMOM MJIH KHCJIOTOPACTBOPH-
MOH gopMmax.

1.4. IlepeueHs onpenienseMbIX 3JIEMEHTOB H UX (OPMBI YKA3hIBAIOTCA B 3allaHHM (3a-
ABKE) Ha IIPOBEJCHUE H3MEPEHHUA (aHAIH3A).

1.5 JIaboparopusa BeiOHpaeT cnocod pas3noxeHHs NpoObl H METOJ aHaIH3a B 3aBHCH-
MOCTH OT IIOCTABJICHHOMH B 3ajABKE 3aJ1a4M, pyKOBOACTBYSCH TabJ1. 1, a Takxke 1 3.8.

2. /Inana3soHbl H3MEPEHHH H XaPAKTEPHUCTHKA MOTPEIIHOCTH

2.1. Jlnanma3soHbl U3MEPEHUH MACCOBOH JOJIM 3JIEMEHTA I KaXXI0ro METoAa IIpUBeE-
NeHb! B Tab1.1

Tabnuna 1 - /Inanazod naMepeHUit MacCOBOM JOJIH 3JIEMEHTA

OnpenenacMulid Jnana3zoH u3aMepeHHH MaccoBoii JOJIH 6ﬁpenénﬂeM0ro 3JIEMCHTA,
3JIEMEHT _ Mr/kr (Mo )* **
Meton AAC Metoag AAC-

] Meton A9C-HUCII 5T —— Xn
__ Amomunuii ot 5,0 10 5,0-10° ot 5,0 10 5,0-10 ot 5,0 no 5,0-10 -
bpom oT 5,0 1o 1,0-10 - - - B -
~__bop cr1*501.1010103 - - | -
bepunnmit ot 0,5 no 1,0 10° | ot 0,50 mo 1,0'103 oT 5,0 no 1,0: 10° | -
[ bapuit 0T50,I[05010j | - 0T501I050103 | -
| Banajuil ot 5,0 10 1,010° | 015,0m01,0-10° | or 5,010 1,010° | -
BucmyT o1 5,0 10 1,010° | 015,0101,010° | 015,0101,0:10° | :
Bonbdpam or 5,0 10 1,0-10° | : - -
XKeneso ot 0,5 10 5,0 10° ot 0,5 110 5,0-10° ot 5,0 10 5,0-10° -
Kanbmwit | 015,0105,010° | 0150105,010° | 0150105010 | -
Kanuit { 0o13,0 mo 5,0 10° 1 - ot 5,0 1o 530-10S | .
Kamuit ot 0,05 10 1,0-10° | 010,05 10 1,0-10° | ot 1,0 50 5,0-10° -
Ko6arer | or0,5101,0100 | or0,5m01,010° | ot 1,0 105,0-10° A
Kpemuuii ot 0,5 10 1,0110° | 010,510 1,0:10° | o1 5,0 10 5,0-10° -
Maruuii o1 5,0 10 5,0110° | 015,0105,010° | ot 5,0 10 5,0-10° i
Mapraner oT 0,5 1o 5,0-103 oT 0.5 no 5,0 10° ot 1,0 1o 5,0-103 -
Me b ot 0,5 10 1,0-10° | 010,510 1,0:10° | o1 1,0 10 5,0-10° i
Monu6aen ot 1,0 10 1,0-10° | o1 1,0 10 1,0-10° { ot 5,0 10 5,0-10° i
MELIIIBAK ot 0,05 no 1._.,0-103 ot 0,05 no 1._.,0~1()ﬁ3 oT 1,0 mo 5,,0-103 -
Harpuit | oT 5.0 no 5,,0*-10S -~ oT 5,0 no 5,,0*-105 -




oT 5,0 10 5,0:10 oT 5,0 mo 5,0-10

ot 0,5 1o 1,0:10 ot 0,5 o 1,0-10 ot 1,0 10 5,0-10

ot 0,5 10 1,0:10° | ot0,5 mo 1,0-10 ot 1,0 10 5,0-10
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OnpenensieMbli JinanaszoH HBMEPGHP;ﬁ MAacCOBOH IOJIU ONpENesIIeMOro 3JIEMEHTA,
3JIEMEHT  Mr/kr (MIED)*
Meton AAC Meton AAC-
Meton ADC-HCII 5T [ "~ Tinawn . XTI
Hukenn ot 0,5 I-I-O 1,0:-10 ot 0,5 no 1,Q-1_03_ ot 1,0 no 5,0*103 -~ ]
~ OnoBo o1 0,5 10 1,0110° | 010,510 1,0:10° | o1 5,0 10 5,0:10° -
PTyTB*;’r . - - ot 0,005 no
B i - 1010°
~_ CauHen ot 0,5 10 1,010 ot 0,5 101,0-10° | o11,0 105,0-10 -
CeneH oT 0.5 no 1,,0-1—03 ot 0,5 1o 1,,0-*103 | ot 1,0 mo 1,0-10 - ]
Cepebpo ot 0,5 10 1,010° | 010,51201,0110° | or5,0 50 5,0-10° :
CTpoHIHH ot 0,5 no 1,0-10 ot 0,5 0 1,0-10° oT 3,0 10 5,01103 -
CyptMa | o15,0101,010° | or5,0201,010° | or1,0m05,010° | -
Tajummit ot 0,5 10 1,0:10° | 010,5101,0110° | ot 1,0 105,010 :
| Temnyr ot 0,5 mo 1,0-10 oT 0,5 no 1,0-10 ot 1,0 1o 1,0-10 -
Turan oT 5,0 no 5,0:10 -

* BepxHas rpaHMia Auana3oHa H3MepeRHid MaccoBO JOH 3IEMEHTOB YKa3aHa C YY€TOM BO3MOXHOrO pa3zfaBieHuA
pacTeopa aHanH3upyemoit npoOkl, Ho He 6onee yem B 1000 pa3

** B coorBercTBHH ¢ MexayHapoaHoi cncremoit enunni CH MaccoBas nons koMnoHeHTa B, koTopas no onpenene-
HHIO €CTh «OTHOLIIEHHE MacChl KOMITOHEHTa B k Macce cMecuy, asnserca 6e3pasMepHOll BEJIMYHHOHR, T.€. €€ OCHOBHaA
equHnua no CH — «1». Jlna 0603HaueHHs NONBHBIX eqHHHUL, cocTaBasommx 1107 1'10° 1 1'10°° ot ocHoBHOM, NMPHHATSHI
cCnieUdanbHble HAHMEHOBAHUA U O0003HauYeHHUA: NpOUEHT, %; MpoMuine, %o; MWIJTHOHHAA HOJA, MK (MeXIyHapOaHOE
obo3zHaueHHe — ppm). OTclona cnemyer, YTO HCNOJb3yeMas paHee B aHAIMTHYECKON JUTEepaType HECHCTEMHas eqHHHLA
(«MI/KD» YHCIIEHHO paBHA NPUMHATON B HACTOAILEM AOKYMEHTE CHCTEMHOMN eqHHHLE MIH .

*¥* Nonyckaercs onpenenstb pryTh MeTogaMu AD-HCI1, AAC npn HaTHYHH THAPUAHOMN IPHCTABKH.

«-» O3HAYaCT, HTO METO HE l'IpHMeliHJIH AR AHAJIN34 JJICMCHTA.

2.2 'panHnbl CyMMapHOH OTHOCHTEIBHON MOTPEIIHOCTH H3MEPEHHH (+0 NpH HOBEpH-

TEJBLHOH BeposTHOCTH P=0,95) + 30 %.
[IpuMeyaHue: CoOTBETCTBYIOT OTHOCHTENbHOH paclIMpeHHON HeonpeaeNéHHOCTH H3MEPEeHHI NpH
K03 pUUHEHTE 0OXBaTa, pABHOM 2)

3 H3mepenue maccoBoii fonu 3jemenToB MeToaom A C-UCII

3.1 MeToa n3Mepennii

3.1.1. Metong ADC-UCII ocHoBaH Ha H3MEPEHHH HHTEHCHBHOCTH H3JIYUYeHHS aTOMOB
ONIpENEISIEMBIX 3JIEMEHTOB, BOZHUKAIONIEro IIPH paCcnbIIEHHH pacTBOpa aHaAJIM3HPYEMOM IIpO-

OBl B aprOHOBYIO IUIa3My, HHIYKTHBHO BO30YXJaeEMYIO PalHOYaCTOTHEIM 3JIEKTPOMArHH THHIM
MOJIEM.

3.1.2 PacTBOp nony4aroT 0JHUM U3 YKa3aHHEIX B I1. 3.8 cmocoboB pa3ioxeHus.
3.1.3 Pasnoxenue npod npy onpeneaeHuy BaJloBOro COACPXKaHHUA 3JIEMEHTOB IIPOBO-

JAT METOJOM MHKPOBOJIHOBOI'O Pa3NIOXEHHUS; IIPH ONpEAENICHUH NOABHXHBIX GOPM 3JIEMEH-
ToB 10 I OCT 26483 (1. 4), 'OCT 26204 (n. 4), I'OCT 26206 (nn.4), PJ] 52.18.289 (1.4, 5),
[IPH ONIPENEICHUH KUCIOTOpacTBOPUMBIX opmM o PJ1 52.18.191-89 (11.4, 5).

3.2 CpencrBa H3MepeHHH, BCIIOMOraTeJibHble YCTPOHCTBA, PEAKTHBLI
H MaTepHaJibl

3.2.1 CpeacrBa nuaMmepeHui

3.2.1.1 ATOMHO-3MHCCHOHHBIH CIICKTPOMETP 110000 THUIA ¢ reHepaTOpOM BO30Yyxe-
S HHAYKTHBHO-CBA3aHHONW aproHOBOM I1J1a3Mbl U YCTPOHCTBOM ISl 00pabOTKH BBIXOIHBIX
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CHI'HAJIOB CIICKTPOMETpPaA € BO3MOXHOCTBHIO KOPPCKIIHH QJOHOBBIX CHI'HAJIOB.

3.2.1.2 Becn! nabopaTropHble 00IIIET0 Ha3HAYEHUA 2-T'O Kjacca TOYHOCTH C HaubOIb-
UM npenenoM B3semuBaHug 200 r no 'OCT 24104.

3.2.1.3 Jo3arop nunerounstit AI1 1-50 mo 'OCT 28311.

3.2.1.4 JlozaTophl NUIIETOYHEIE OJHOKAHAJIBHLIE C U3MEHSEMBIM 00BHEMOM J03MpOBa-
HUS HI1B-1-2000-5000, AITB-1-2000-10000 o TY 9452-001-33189998.

3.2.1.5 TepmomeTp thHna b ¢ auanazonom uamMepeHu ot 0 °C xo 100 °C, 2-ro xnacca
TOYHOCTH ¢ 1eHoi nenenus 0,2 °C mo 'OCT 28498.

3.2.1.6 TocymapcTBeHHBIE CTaHAAPTHEIE 00pa3lbl BOJHBIX pPacTBOPOB HOHOB
3JIEMEHTOB ¢ MAacCOBOH KOHIEHTpanueHd 3JIEMEHTOB | MI/CM° M OTHOCHTENBHOM [TOr'pEUIHO-
cTbi0 HEe Oonee 1 % no ['OCT 8.315:

- TOCYJIapCTBEHHLIE CTaHAAPTHHIE 00pa3lbl COCTaBa BOAHBIX PacTBOPOB MOHOB alllO-
MuHHA (Hanpumep, I'CO 8059-94 - I'CO 8061-94);

- FTOCYZIapCTBEHHBIE CTaHAAPTHBIE 00pa3Lbl COCTaBa BOOHBIX PaCTBOPOB HOHOB KaaMHUS
(nannpumep, I'CO 6690-94 - 'CO 6692-93),

- FOCYJapCTBEHHEBIE CTAaHAAPTHBIE OOpa3lbl COCTaBa BOAHBLIX PaCTBOPOB HOHOB KaJIH
(manpumep, [ CO 8092-94 - I'CO 8094-94);

- TOCYJIapCTBEHHBIE CTAaHAApTHEIE 00pa3lbsl cocTaBa BOJHBIX paCTBOPOB HOHOB XpoMa
(manpumep, I'CO 8035-94 - I'CO 8037-94);

- F'OCYJapCTBEHHEIE CTaHIapTHRIE 00pa3lbl cOCTaBa BOAHBIX PaCTBOPOB HOHOB M€
(Hanpumep, I'CO 7998-93 - I'CO 8000-93);

- FOCYAapCTBEHHEIE CTaHIApTHRIE 00pa3lisl COCTaBa BOOAHBIX PACTBOPOB HOHOB MarHus
(manpumep, ['CO 7190-95 - T'CO 7192-95);

- FOCYJapCTBCHHBIE CTAHAAPTHBIE 00pa3slbl COCTaBa BOJHBLIX PacTBOPOB HOHOB KO-
OanbTa (HanpuMmep, I'CO 8089-94 - 'CO 8091-94);

- TOCYAapCTBEHHBIE CTaHAAPTHBIE 00pa3lbl COCTaBa BOJAHBIX PaCTBOPOB HOHOB KpeM-
HUs (Hannpumep, IM 07.02.005);

- TOCYIapCTBEHHBIE CTAaHAApPTHHIE 00pa3bl cOcTaBa BOOHEIX paCTBOPOB HOHOB CBHHIIA
(Hanpumep, I'CO 7012-93 -T'CO 7014-93);

- TOCYIapCTBEHHEIE CTaHAApTHEIE 0Opa3lbl COCTaBa BOJHLIX paCTBOPOB HOHOB XeJjle3a
(Hanmpumep, I'CO 8032-94 - I'CO 8034-94);

- TOCYZIapCTBEHHBIE CTaHIapTHHIE 00pa3lbl coCTaBa BOAHBIX PacTBOPOB HOHOB Map-
ranua (Hanpumep, ['CO 805694 - I'CO 8058-94);

- FOCYTApCTBEHHEIE CTaHJapTHEIE 00pa3Ilsl COCTaBa BOAHBIX PACTBOPOB HOHOB HATPHA
(rammpumep, 'CO 8062-94 - I'CO 8064-94);

- TOCYJapCTBEHHBIE CTaHAapTHEIE 00Opa3lbl COCTaBa BOJHEBIX PaCTBOPOB HOHOB HUKEJIA
(Hanipumep, I'CO 8001-93 - I'CO 8003-93);

- TOCYIapCTBEHHBIE CTaHIapTHbIE 00pa3lbl COCTaBa BOJHBIX PaCTBOPOB HOHOB IIMHKA
(Hanipumep, 'CO 8053-94 - I'CO 8055-94);

- TOCYIapCTBEHHBIE CTaHAApTHBIE 00pa3lbl COCTaBa BOAHBIX pacTBOPOB HOHOB TUTaHA
(IV) (manpumep, I'CO 7205-95 - T'CO 7207-95).

3.2.1.7 I'ocynapcTBeHHbIe CTaHAApTHBIE 00pa3ibl COCTaBa BOAHBIX PACTBOPOB CMECH
HOHOB:

- rOCYNapCTBEHHblE CTaHAapTHhIE 06pasupl 2293-89I1 TCOPM-1 (Hg-1000 Mxr/cm®,
Cd-1000 Mxr/cm, Mn-1000 mxr/cm’ . Zn-2000 Mmxr/em’, Ph-2000 Mxr/em’ );

- FOCYJApCTBEHHbIE cTaHAapTHhIE o6pasupsl 2294-8911 TCOPM-2 (Cu-1000 Mkr/cm®,
Co-1000 mxr/cm’, Ni-1000 mxr/em’, St-1000 mkr/em?, Cr-1000 mxr/cm®, Fe-1000 mxr/cm’ )

- IOCYJApCTBEHHBIE CTAHAapTHBIE 0Opa3usl 2295-89I1 T'COPM-3 (V-1000 Mkr/cm’,
Sb-1000 mMxr/cm’ . Mo-1000 mxr/cm’, Bi-1000 mxr/cm®, Ti-2000 Mxr/cm’, Sn-2000 mxr/cm’ );

- I'CO 4483-89 'COPM-30 (Na-1000 MKI“/CMB, K-1000 MKr/cm® , Mg-1000 MKF/CM3,
Ca-1000 mkr/cm’, Al-1000 MKT/CM).

3.2.1.8 I'ocymapcrBenHbii cranaaptubii oopazen 1'CO 2297-89 I'COPM-5 (S1-1000
MKr/cM”).
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3?’,.2.1.9 ["'ocynapcTBeHHBl cTaHzaaptHelit obpazeny I'CO 5216-90 (bapuinr - 1000
MKT/CM").

3.2.1.10 I'ocymapcTtBeHHbIH crangaptHbiii obpaszen I'CO 5217-90 (6bepunmmii - 100
MKI/CM”).

3.2.1.11 Tocymapcteennslii cranpaptieifi obpaszeny I'CO 6068-91 (Bomsdhpam - 1000
MKT/CM).

3.2.1.12 T'ocymapcrBennslii crannaptHeliii oopazen I'CO 7143-95/7144-95 (Mbinpsx -
100 MKT/cM?).

3.2.1.13 TocynapctBeHHblit cranmaptHeid ofpazen I'CO 6076-91 (cenen -1000
MKT/cM’).

3.2.1.14 T'ocymapctBennnli craHgaptHelii obpazen ['CO 6083-91 (turan -1000
MKF/CM3).

3.2.1.15 KomnnexcHrit pactBop noHoB MetamioB KC-1 1'CO 7330-96.

3.2.1.16 CeprtuduuupoBaHHsiii 00pa3el] MHOTOKOMIIOHEHTHOI'O PacTBOpa 3JIEMEHTOBR
(23 anemMeHTa), Homep 1o karanory pupmel Merck, I'epmanns OC254877.

3.2.1.17 CrangapTtHble 00pa3ipl COCTaBa KOHTHHEHTAIBHEIX OCAJOYHBIX OTJIOXKCHUMH
['CO 5358-90 (OOKO151), I'CO 5359-90 (OOKO152), I'CO 5360-90 (OOKO153), I'CO
5361-90 (OOKO201), I'CO 5362-90 (OOKO0202), I'CO 5363-90 (OOKO203), I'CO 5364-90

(OOK0204), TCO 5365-90 (OOKO301), I'CO5366-90 (OOKO0302), IT'CO 5367-90
(OOK0303).

3.2.1.18 CrangaptHeie oOpa3ubl nous - xkommiekt CAIIC (aeproBonoazonucreie)
(I'CO 2498-83, 2499-83, 2500-83), xkommnekr CKP (kpacHozemnl) (I'CO 2501-83, 2502-83,

I'CO 2503-83), xommnexkt CCK (ceposzemsnr) (I'CO 2505-83, I'CO 2506-83), kommiext CUT
(uepnosemnl) (I'CO 2507-83, I'CO 2508-83, I'CO 2509-83).

3.2.2 BennomoraTesibHbIE YCTPOHCTBA

3.2.2.1 MuxposBosHoBas neub MuHepanusatop MARS 5, ¢pupmer GEM, CIIIA ¢ xoMm-
IVIEKTOM peakIMOHHEBIX siyeeK XP-1500 Plus& OMNI.

3.2.2.2 IInardopmMma HarpeBarenpHasg no TY 9652-107-56142166.
3.2.2.3 Crakanumk mns B3semuBanHusg THna CB-14/8 mo I'OCT 25336.
3.2.2.4 Kon6a KH-2-250-34 TXC o I'OCT 25336.

3.2.2.5 Ounetphl OyMaxHsie 00€330/1€HHEIe, CHHAA TIeHTa 1o TY 6-09-1678.

3.2.2.6 Kon6m1 koHuueckue BMecTuMocThio 100 em® mo TOCT 25336.

3.2.2.7 Crakan xumudeckuit BMectuMocTsio 150 M’ o TOCT 25336.

3.2.2.8 Iununap MepHsIi BMecTHMOcTBIO 100 em” mo TOCT 1770.

3.2.2.9 unuuap MepHsIit BMecTHMOCThIO SO em” 1o TOCT 1770.

3.2.2.10 Ilnutka sanextpuyeckas, no 'OCT 14919.

3.2.2.11 Konbsr MepusbIe 2-50-2, 2-100-2, 2-200-2, 2-500-2, 2-1000-2 no I'OCT 1770.

3.2.2.12 Iunerxy 1Ha 1,0; 5,0; 10,0; 25,0 cm® o TOCT 29227,

3.2.2.13 Crexnanubie Boponkyu no 'OCT 25336.
3.2.2.14 bans BoasiHag aroboro THIa

3.2.3 PcakTHBbBI

3.2.3.1 Kucnora a3zotHasg oc.4.-33-5 no TY-6-03-366.

3.2.3.2 Kucnora cepras (d = 1,83 r/em), oc.u. no TOCT 14262.
3.2.3.3 Kucnotra xiaopucrtoposoposHas oc. 4. - 7-4 mo ['OCT 14261.

3.2.3.5 Kanuii xnopucteiid, 4.1.a. 1o ' OCT 4234,

3.2.3.6 llepexucs Bomopoaa oc.4.-8-4 no TY-6-02-570.
3.2.3.7 Bona bupguctunnuposaHtas oc.4.-27-5 no TY-6-09-2502 unu nenoHu3upo-
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BaHHas o 'OCT P 52501.
3.2.3.8 Apron razoobpasusiii Beicokoii unctorsl 1o 'OCT 10157-79

3.2.3.9 Kucnora 6opHas x.4. mo 'OCT 9656.
3.2.3.10 Kucnora nnaBukosast Mapku 27-5 oc.u o TY 6-09-3401-88.

JlormyckaeTrcsi MCIONB30BaHHE APYTMX CpENCTB H3MEPEHHMH, BCIIOMOraTeNbHOIO
o0opyI0OBaHHA, MAaTEPHATIOB H PEAKTHUBOB C METPOJIOTHYECKUMH XapaKTEPUCTHUKAMHU HE XYXKeE
YKa3aHHBIX.

3.3 TpeboBanus 0e30macHOCTH

3.3.1 Ilo cTeneHn Bo3aeHCTBHA HA OPraHM3M 4eJOBEKA HCIIOJNb3yEMBIE IIPU BBIIONHE-
HHHM H3MEPEHHil peaKTHBBEI OTHOCATCA K BpPEJHLIM BELIECTBaM 2-ro Kjacca OIAaCHOCTH IIO
['OCT 12.1.007.

3.3.2 IloMemeHue, B KOTOPOM IMPOBOLAT aHAJIM3 pacTBOpa, JODKHO OBITH 0OOpyAOBa-
HO 0011el NPUTOYHO-BHITSXKHON BEHTHIIIUHEH.

3.3.3 Jlomewenne, B KOTOPOM IPOBOJAAT pa3jioxeHHue Npod goJnkHo ObITE 000pyaOBa-
HO BBITSDKHBIMH IIKa()aMU ¥ PUTOYHO-BBITS)KHON BEHTHIIALMEN.

3.3.4 Ucnonxnureny J0MKHEI OBITH MPOHHCTPYKTHPOBAHLI 0 Mepax 0e30I1acHOCTH IIpH
paboTe C BpeAHBIMH BEIIECTBAMHU M MX COEUHECHUAMHU.

3.4 TpeOoBanMs K KBaJHPUKALNMH OllepaTopa
[loaroroBky npod x aHaM3y MOXET OCYLIECTBAATE 1abopaHT, HMEIOINMI HaBBIKU pa-

00TEI B XxuMuueckoi naboparopun. K pabore Ha npubope ZONyCKalOTCA U C BHICIIHM HIIN
CpenHecIenaIbHBIM 00pa3oBaHuEM, BIAACIONIME TEXHHKON paboThl HA npubope.

3.5 YcCJ0BHSA BbINOJIHEHHS H3MEPEHHH

IIpn mOAroTOBKE K BHINOJHEHUIO H3MCPEHUN U NIPH UX IPOBEACHHHM HEOOXOIHMO CO-
OnronaTe cnexyromue yeJloBUS:

TEMIIEpaTypa OKpYyXalolero Bo3ayxa, K 293+ 520x5)°C
atMocdepHoe aaBnende, klla 101 % 4 (760 = 30) MM pr.cCT.
OTHOCHUTEJILHAA BIAXXHOCTE BO34yXa, Yo 80+ 15

3.6 OT60p npob

O1bop npob, XxpaneHHe, TPAHCHOPTHPOBAHUE W KX HNPEABAPHTEILHYIO ITOATOTOBKY
I aHanu3a 1poBogAT B cootBeTcTBHH ¢ ['OCT 12071, 'OCT 17.4.4.02, 'OCT 28168, ITH/1
D 12.1:2:2.2:3.2-02-03, 'OCT 17.1.5.010 (nonnrre otnoxenus), TOCT 5180.

3.7 IlogroroBka K BBINOJHEHHIO H3MEPEHH I

3.7.1 IlpurorosiieHue pacTBOPOB

3.7.1.1 IlpurorosneHue pacTBOpa CEpHONU KHUCIIOTHI 1:1.

3 3 y
MepHBIM HWIMHAPOM BMECTUMOCTHIO 50 cM™ oTMepsitoT 50 CM™ KOHIICHTPUPOBAHHOM

CEPHOIl KUCJIOTHI INIOTHOCTEIO 1,84 r/cMm® H MEpPEeHOCAT B CTaKaH BMECTHMOCTBIO 150 cM’, B
KOTOPBIi NpeBAPUTEIHLHO MOMEIAIOT 50 cM° OMAMCTHIUIHPOBAHHOM BOJIbI. [lepememuBalor.
Cpox XxpaHeHHUs pacTBopa 1 ro.
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3.7.1.2 IlpuroroBiieHHe pacTBOpa a30THOH KHCIOTBI C MOJIAPHOH KOHIECHTpAIHEN
0,1 Mons/am’

. y 3
> KOHLIEHTPHPOBAHHOM a30THOM KUCJIOTHI IIOTHOCTEIO 1,41 I/cM™ pacTBOPAIOT B

S u noBomAT 00beM 1o 1000 CM.

7 oM
OMAMCTHIIMPOBAHHOIM Boje B MepHO# KoGe Ha 1000 cm

3.7.1.3 IlpuroroBneHue 3KCTardipyrouUIerc pacTsopa — pacTBoOpa XJIOPHCTOro Kanus ¢
MOJISpHOM KOHLIEHTpauHnueH 1 MOJIB/M”

75 I XJIOPHUCTOrO Kalug, B3BEIICHHOrO ¢ NOrpelIHocTeio He 6omee 0,1 r nepenocsaT B
MepHyro konby nHa 1000 CM> W PacTBOPSIOT B OMIMCTHUIMPOBAHHOM BOJE, 3aTEM JOBOMST
00BeM pacTBOpa 10 METKH OUIUCTHIIMPOBAaHHOH BOJOH.

Cpok XpaHEHHA pacTBopa 6 MeCSLEB.

3.7.1.4 IIpurotoBneHue pacTBopa 60pHOH KHCIOTEI C MAacCOBOM noJiei 4 Y.

4 T 60pHOI KMCJIOTHI pacTBOPAIOT B 96 oM OnauCTHIIIMPOBaHHON BoAbl. CpOK XpaHe-
HUA pacTtBOpa 1 rog.

3.7.2 Iloaroroska npudopa Kk H3IMEpPEHHAM

[Ioarororxy npubopa x U3MepeHUAM OCYIIECTBIISIOT B TOYHOM COOTBETCTBHH C PYKO-
BOJICTBOM I10 SKCIUTyaTallHH.

PexoMenayeMele pexuMbl paboTel npHOOPOB IpHBEZEHBI B TAOMHIIE 2
Tab6bauna 2- Ycnosud npoBeAcHUA H3MEPEHUM Ha aTOMHO-3MHUCCHOHHOM CIIEKTPOMETPE

C HHIYKTUBHO-CBS3aHHOM I11a3MOH

JIMHAa BOJIHBI, HM JJIEMEHT IlnuHa BOITHBI, HM

+

167,080; 308,215: 396,152 202,030; 203,844: 204,844
328.068 330,237; 588,995: 589,592
As 189,042; 193,759 231,604
Si

IJEMEHT
Al

oQ

B 249.773: 249,678: 208,959 “ 220,353

Ba | 233,527:455.403; 493,409

212,412;251,611; 288,158

Be 234,861; 313,042 Sb 206,833; 217,581
 Bi | 223,061; 306,772 Se 196,026; 203,985
Br 700,520 Si 212,412; 215,611 288,158
Ca | 315,887;317,933;393,366 Sn |  189.980; 235848
- cd | 214,438; 226,502; 283,563 Sr 421,552; 407,771; 460,733
Co | 228.616; 238,892 Te 214281 i
o T [ 205.552; 267.716; 283.563 Ti" r 334,941; 336,121; 337,280;
368,520
T Cu 324.754: 327396 | T1_ | 190.864; 351.924
L. | 239.200,259940,271441 | [ 292,402;290,882; 310,230;
| B ] 311,071 j
K | 766,490; 769,900 W 207,911; 209,860; 239,709 |
Mg 279,079; 279,553; 285,210 |  Zn 206,200; 213,856
Mn | 257.610; 293.306 ':
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3.7.3 IlpurorosieHue rpalyHpoBOYHBLIX PACTBOPOR
3.7.3.1 OcHoBHEBIE rpanyupoBoUHBIe pacTBOpkl roroBsat U3 I CO 3meMenToB ¢ Macco-

g s 3 s .
BOM KOHIEHTpanueH 35eMeHToB 1 Mr/cM™ (MCXOOHBIH PacTBOP) ITOCIENOBATEBHLIM pa30as-
JIeHueM, corinacHo Tabymiie 3.

Tab6nuuyua3— PexoMeHayeMble OCHOBHBIE I'PaJlyHpOBOYHEBIEC PaCTBOPBDI

I

o S el _ L L " I e —— .yl -

MaccoBass KOHUEHTpalUHa pacTBopa,
B3STOrO 1S IPUFOTOBJIEHHUS OCHOB-
HOTO PacTBOpPa, MI/aM’

1000 _ 5 | 100

O6neM pac- O6beM MepHo | MaccoBas KoHUEHTpalus Mnoxy4eHHOro
3
TBODA, CM’ KONGBI, M’ OCHOBHOTO PacTBOPA, MI/IM

1000 1 100 T
B 100 1 100 L 1,0 ]
00 | ] 200 | 05
10 | 10 100 0,1
i 1,0 5 100 - 0,05 _
10 IR 100 0,01
5 100 0,005

3.7.3.2 Pabouyue rpagyHpOBOYHBIC paCTBOPEI rOTOBAT B MEPHBIX K0JI0ax I10ocie1oBa-
TEJILHBIM pa3baBienneM. JUia pa3baBiIeHHS INPUMEHAIOT a30THYIO KHCIIOTY C MacCOBOH KOH-
nenTpanueit 0,1 Mos/mM’.

[Ipy npurorosieHuH pabouuX rpagyHpPOBOYHBIX PacTBOPOB OTOHMPAIOT yKa3aHHBIH
00BeM OCHOBHOI'O pacTBopa (Tabnuua 4) B MEpHEIE KOJIOB YKa3aHHOH BMECTHMOCTH, JOBOOAT
OO0 METKH a30THOM KHMCJIOTOH ¢ MaccOBO#M koHUeHTpauuein 0,1 MOJIB/IM° ¥ TINATEIBHO repe-
MEIMUBAIOT (KpoMe pacTBOPOB Sb, Sn). A30THYIO KMCIOTY ¢ KOoHueHTpaiueun (0,1 MOJIB/ M
MCIIOIB3YIOT KaK (POHOBEIH pacTBOp IIPH YCTAHOBIIEHHH I'PayHPOBOYHON XapaKTEPHUCTHKH.

B MepHple x05105! ¢ rpayHpOBOYHBIMHA pacTBOpaMH Sn B Sb 100aBISIOT XOHLIEHTPH-
POBaHHYIO CEPHYIO KHCIIOTY U3 pacuera (0,5 cM” Ha 10 cM° TpazyMpoBOYHOTO PacTBOpa.

T a6 nuua4 - Pexomenayemele paboyre rpalyHpOBOUYHLIE PACTBOPHI /ISl ITOCTPOCHUS Ipa-
JIYHPOBOYHBIX XapaKTEPHCTHK

f MaccoBas KOHLIGH- O01eM OCHOB- I BMmecTuMocTh l MaccoBas KOHLUEHTpauus 3JIEMEH

| DNeMeHT TpaLKs OCHOBHOTO HOTO pacTBOpa, | MEpHOW xon- | B paGoyem rpaynpoBOYHOM pac-

YacTBOpa, MI/IM’ c™® | 651, cM° TBOPE, mr/om’
Al Br, B, Ba, Bi. 1.0 100 0,01
Ca. K, Mg, N, Ti o w [ s
- 10.0 100 0.1
5 [ 100 05 ]
5 s T 1,0 B
Be, Fe, Co, Si. Mn, 2.0 100 | 0,002 |
Cu, Ni, Sn, Pb, Se, 0.5 1.0 100 0,005
Ag, Sr, Tl, Te, Cr, 1,0 1,0 [ 100 ; 0,01
Zn _ 1,0 5.0 100 0,05
J 1,0 10.0 100 | 0.1
10 ‘ 5.0 100 0,5
— L T T Ty =
| | 0.01 | 2.5 | 50 | 0,0005
0.1 1.0 100 | 0.001
0.5 | 1.0 | 100 0,005
1.0 F 1.0 100 0,01
| 1.0 10,0 100 F 0.1
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i l

MaccoBas xoHLEH- O6GbeM OCHOB- | BMecTMMOCTb | MaccoBasg KOHUERTpalIls JIEMEHTA
i DneMeHT Tpalus OCHOBHOIO HOI'O pacTBOpa, | MEpHOH KOJi- B pa0oueM rpagyMpoBOYHOM pac-
h 3 3
| DacTBOpa, Mr/ oM c™M” Obl, CM _TBOpE, MI/AM™

B | 10 | 10 ] 100 0,01
I_- | 1,0 10,0 100 - o1

- l 1,0 100 1,0

R 100 | 5,0 ]

OTHOCHTEIbHAA NOTrPEIHOCTh IIPHTOTOBJIEHUS PAa0OYHX I'PAJYHPOBOYHBLIX PACTBOPOB
He npesbnnaet S %.

Cpox XpaHeHMs TIpPaAyHMPOBOYHBIX PACTBOPOB B XOJIOJHOM MECTE ¢ MAacCOBOH KOH-
LIIEHTPAIIHEH

ot 100 no 10 Mr/oM> He 6oree 2 Mec.:

or 10 no 1,0 mr/mm’> He Gonee 1 MEC.

ot 1,0 10 0,1 Mr/mM’ me Gosee 7 cyTOK.

& Wi 3
PactBOpEl ¢ MaccoBoli koHnenTpanueir MeHee (0,1 MI/aM” rOTOBAT HENOCPEACTBEHHO
epe] HadyaJiOM U3MEPEHMI B MCIIOIB3YIOT B TEUSHHE OOHOrO pabouero nHs.

3.7.4 YcraHoB/ieHHe rPaAyHPOBOYHbBIX XapaKTEPHCTHK

3.7.4.1 I'panyupoBxy npubopa NpoBOAAT NEepe]l HAYAJIOM H3IMEPEHHH.

3.7.4.2 lna nonydeHUs rpagydpoOBOYHON XapaKTEPHCTHKH H3MEPAIOT 2 pa3a HOAPALN
BBIXOJHEIE CUTHANIBI (Ag; WIs GOHOBOIO PacTBOpa, a 3areM A2 MU pabodyux rpaayHpoOBOY-
HBIX pacTBOPOB 2JIEMEHTOB B MOPAJIKE BO3pACTAHMA KOHLUEHTPALIHH ).

BEMUCIAIOT Cpe/lHHE 3HAYEHHS BBIXOAHEIX CHTHANIOB M IPOBEPSIOT IMPUEMIIEMOCTD
BBIXOJAHEIX CUI'HAJIOB 110 YCJIOBHIO

li4—1—“'-;—_;._@—--——--A2l-Jooslrv('Bz., (1.1)

rae  Kp - HOpMaTHB (IpeAe NOBTOPAEMOCTH BBIXOAHBIX CUTHaANIOB), Ky = 10 %.
Ilpn npeBeeHHn HOpMaTHBA U3MEPEHUs HEOOX0IMMO ITIOBTOPUTD, YCTPAHUB IIPHYHHY
HEYNOBJIETBOPUTENLHEIX Pe3yIbTaTOB.

3.7.4.3 Jlna ycTaHOBIEHMA I'PaXyHPOBOYHBIX XapPAKTEPHCTHK (3aBHCHMOCTE MEXIY
BBIXOAHBIMH CHI'HAAMH IIpHOOpa H MacCOBOM KOHIIEHTpaIlMER 3JIEMEHTa B I'PaIyHMPOBOYHOM
PacTBOPE) HCIIONB3YIOT BCTPOCHHBIN MK NIEPCOBAIBHBIX KOMIBIOTED.

B cnyyae ero orcyTcTBHS, CTPOST rpayMpOBOYHBIN IpadUK, OTKIIaAbIBas HA OCH OP-

AHHAT CPEAHEC 3HAYCHHUE BBIXOJAHBIX CHIHAJIOB (A ) 3d BbHIMCTOM 3HAUCHHA CPCAHCI0 CUTrHAaJIa

OT ()OHOBOIO PacTBOpPa, a MO OCH abCIMCC - COOTBETCTBYIONIEE 3HAYEHHUE MACCOBOM KOHIEH-

Tpauny snementa C, Mr/om°.

Macmtab u BUI rpagydpoBOYHON XapaKTEPHCTHKH YCTAHABJIIMBAETCS aBTOMATHYECKH

C YYETOM HCIIONB3YEMBIX CpPEACTB M3MEpEeHHH. Eciu rpaayHpoBOYHas XapakTEpUCTHKA OT-

KJIOHACTCA OT IPAMOJIIMHCHHOH 3aBUCHMOCTH, TO ciielyeT paboTrarp B Jyana3oHe JIHHEHHO-
CTH.

3.7.4.4. I1pu xaXxx10H rpagyHpoBKe U1 KaXAO0ro 3NEMEHTA IPOBEPSAIOT IPHEMIIEMOCTE
YCTAaHOBJICHHOH I'palydpPOBOYHON XapaKTEPUCTHUKHM.
J711 3TOro BBIYUCIAIOT OTHOCUTEILHOE OTKJIOHEHHE CPEJHEro BEIXOJHOIO CHUrHasla
A4 TPaiyHpOBOYHOTO pacTBOpa OT COOTBETCTBYIOIIEH TOYKH Ha IpalyHPOBOYHOM XapakTe-
PUCTHKE. 3HAYEHHE OTKIOHEHHUs HE MOJDKHO MpeBbliiath 15 %. B npoTHBHOM ciiydae HeoO-
XOJUMO YCTAHOBUTH HOBYIO I'PaflydipOBOYHYIO XapaKTEPHUCTHKY.
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IIpr MCIONB30BAaHUM IIPOrPaMMHOI0 0O€CHEUYECHUs] HCIOJIB3yeMOoro npubopa BO3-
MOKHA IPOBEPKA NPHEMIIEMOCTH M0 KOAQPUIIHEHTY KOppEIAIUH.
['pamyHpoROYHAas XapaKTepHCTHKA JOJDKHA, B TaKOM CJIy4yae, COOTBETCTBOBATH MPIMO-
JIMHEHHOHA 3aBHCHMOCTH ¢ K03 duIenToM Koppensuuu He meHee 0,98.

3.8 Paznoxxenue npob

Paznoxxende M MOCHEAYIOMKME OMEepaldd MPOBOMAT UIA ABYX OAWHAKOBBIX HaABECOK
aHATH3UpyeMO#l npoOrl (ayiee — napauienbHble onpeaesedus). OLJHOBPEMEHHO I'OTOBIT XO-
JIOCTOM pacTBOP, HCIIOJIB3YS TE XE PEAKTUBEI 1 MaTEPHAIIEI.

3.8.1 Pasnoxxenne npob npu onpeeeHUy NOABHKHBIX POPM dIIEMEHTOB

Hapecky anamu3upyemoit mpo6bsl Maccoi 2,0 r nmoMemarT B CTEKJISHHBIH CTakaH,
mputHBaioT 10 cM® a30THOI KMCIOTH ¢ MONAPHOH KOHIEHTpanxei 0,5 MOJIB/IIM”, TIEPEMELIIH-
BalOT H BBLAEPXXHUBAIOT NpH TeMneparype 90 °C u npu nepeMemMBaHUH B TEYCHHE 3 -X Y4acoB.
3ateM npody PUILTPYyIOT uepe3 OyMaxHBIH (PUILTP B MepHYI0 Koiaby Ha 100 cM>. O6BeM
NOBOAAT OO METKM OHAUCTHINHpOBAaHHOK BOOOHM. lloimydyeHHBIA pacTBOp aHANU3HPYIOT Ha
npudope.

[IpuMeuaHue: JlonyckaeTca U3BJIeYEeHHE MOABWKHBIX (GOPM 3IEMEHTOB APYrHMMH criocobaMu 1o
['OCT 26483 (n.4), TOCT 26204 (n. 4), 'OCT 26206 (1. 4), P/1 52.18.289 (n 4,5).

XO0JIOCTOH pacTBOp I'OTOBAT, HCIOJB3YA BCE T€ )K€ PEaKTHBEI H MaTepHaNbl, 4YTO H A
IIOATOTOBKH aHAU3UPYEMBIX IIpo0.

3.8.2 Pasnoxenue 1mpob npu onpeneneHHH BOOOPACTBOPUMEIX (GOPM 3JIEMEHTOB

Hns onpeneneHus BOJAOPACTBOPHMEIX QOPM 3JIEMEHTOB IIPOBOJAAT MOATOTOBKY o PJ/I
52.18.286-90 (11. 4).

3.8.3 Pasnoxenue npob npu onpeReneHUd KUCIOTOPACTBOPUMBIX (OPM 3JIEMEHTOR

3.8.3.1 Paznoxenue npob cMECHIO KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI U IIEPEKH-
CH BOAOpOJa IJIA SJIEMEHTOB - TAJUIKA, MBILILAKA, CEJIEHA, TEITYpa, OI0OBA, CYPbMB], TN,
OepuiLTHA

a) HaBecxy npo6s1 Maccoii 1,0 T IOMEIIAIOT B CTEXIAHHEIA CTaKaH, npuinBaioT 20 cM”
KOHIIEHTPHPOBAHHOH a30THOM KHUCIOTHI, IIEPEMEIIHMBAIOT U NOCTENEHHO HAarpeBaroT Ha 3JIeK-
TpHYECKOM IUIUTE npu TeMneparype 95 °C, m3beras OypHoro xunenud. IIpum ymeHbIeHum
o6beMa mpo6er Ko 10 o npoby oXJaxaaroT 40 KOMHATHOM TeMIepaTrypsl H NoOaBnsioT 2
CM° HEpEeKHCH Bonopo,ua (33 %), 3aTreM CHOBa HarpeBaroT npoby mo remneparypsl 95 °C u
JOBOIAT IO COCTOSHHSA "BIAXHBIX COJICH". Ho OXJIAKAECHUM OO KOMHATHOM TEMIIEpPATYPHI,
IIPOBOJAT BBINETAYNBaHue, NoOaBIss 5 cM’ KOHUECHTPHPOBAaHHON a30THOM KHCJIOTHI, IIpHU
cj1aboM HarpeBaHud 10 50 °C, 3aTeM OXJTAXJAIOT 10 KOMHATHOH TEMIIEPATYPHI.

6) llocne oxnaqueﬂnﬂ MMOJIyYEHHBIH pacTBOpP KOJMYECTBCHHO MEPEHOCAT B MEPHYIO
k0716y BMecTHMOCTBIO 100 ¢M° ¥ ZOBOAST OHTMCTUIIMTUPOBAHHOM BOAOH A0 METKH. B ciydae,
eciu B 00paboraHHO# npobe OCTaJIaCL B3BECH, €€ YIAIIOT PUILTPOBAHUEM IPOOHI B CYXYIO
rocyny (MepHyro kojiby Ha 100 cM ) gepe3 GuiIbTp "cuHas neHTa". HebombnM KoanyecTBOM
OMIMCTHUIUIMPOBAHHON BOABI IPOMBIBAIOT (PUIBTP C OCAIKOM, 100aBJisis NPOMBIBHEIE BOIBI K
pacTBOpY, 3aT€M JOBOJAT 10 METKH OMIHUCTHUIINIMPOBAHHON BOJOHM.

X0JIOCTOM pacTBOp FOTOBAT, HCIOJIb3YS BCE TE XKE PEAKTHUBEI ¥ MaTEPHAIBI, YTO U VIS
MOATOTOBKH aHAJIU3UPYEMBIX Mpoo.

3.8.3.2 Paznoxenue npob cMechi0 KOHUCHTPHPORAHHOH a30THOM KHCIOTHI M MEPEKH-
CH BOJIOpOJA I OCTAJILHBIX 3JIEMEHTOB
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[TpoOy obpabareiBator no 3.8.3.1 a), 3atrem pobasnsior 10 CM’ KOHIICHTPHMPOBAHHOM

COJITHOM KHCJIOTBI, HarpesaloT A0 TeMmmepatypsl 95 °C B nOBOAST OO COCTOSHMS 'BIIAXHBIX
coneit”. OxmaxparoT, H00aBIAIOT OMAMCTHIUIMPOBAHHYIO BOLY H KOJIMYECTBEHHO II€PEHOCAT
IIOIYYEHHEBI pacTBOp B MEpHYIO Konby Ha 100 cM’, 3aTeM JOBOIAT GMIMCTHILUTMPOBAHHOM
BOOOH IO METKH.

B cnydae, ecmu B 06paboTanHoN npobe OCTa.IIaCB B3BECH, €€ YAAISAIOT (bHJIprOBaHHeM
npoOsl B cyxyro nocyay (MepHyto xonby Ha 100 cm %) yepes bunepTp "cuHAA nenta”. Hebonn-
MM KOJIMYECTBOM OHAMCTHILIMPOBAHHOM BOALI NMPOMBIBAIOT PUIBTP C OCAAKOM, n00aBIss
IIPOMEIBHBIE BOJBI K PACTBOPY, 3aT€M JOBOAAT A0 METKH OMAMCTHIIIMPOBAHHOM BOJIOM.

XO0JIOCTOH pacTBOP OTOBAT, HCITIONB3YSI BCE TE€ )K€ PEAKTHBEI U MAaTEPHAIBI, UTO H JJIA
IIOJITOTOBKH aHAITH3UPYEMBIX 1pood.

3.8.4 Paznoxenue npob npu onpeneneHuy BaJIOBOro COAEPKaHNs 3JIEMEHTOB

HaBecky npo6sr Maccoit 0,5 r nomMemwaior B T€JIOHOBBI CTaKaHYHMK H CMayHBalOT
S cM® MTUCTHIUIMPOBAHHOM BoAbl. B cTakaHuHk po6apnsior 10 cM KOHueHTpHpOBaHHOH CO-
NAHOM KMCIOTHI ¥ 4 cM® a30THOM KHCNIOTHI, IOC/e BCKMNaHug fHo6asisor 10 cM’ dpropucro-
BOJOPOJHON KHCIOTHI M BBIAEPXHBaOT 10 MUHYT Ha IJIMTKE, HAKPBITOH acOECTOBBEIM Ofes-
JIoM, IIpu Temieparype ~ 260 °C.

Iocne storo mobasnsor 10 cM” pacTBopa cepHod kuciotnl (1:1). Ilpn nobasnennu
CEpHOM KUCIOTHI IMPOHCXOIHUT OKHCIEHHE OPraHMKH, H30BITOK OPraHMKM YCTpPaHSAIoOT, 100aB-
nas 0,5 cM® nepexucn Bogopoza. IIpomomkaroT ynapusanue npo6sl nocyxa.

[Ipn HenonmHOM pa3noXeHHH (IIpH IOJHOM Npoba JOJKHA CBETIIETH) HOOABISAIOT ~
0,5 c™m’ KOHIIEHTPHPOBAHHOM a30THOM KHCJIOTH 10 BBUICJIICHHS OeNbIX napoB (yJajleHHE OcC-
TaTKOB CEpHOM KHCJIOTHI), H YIIapHBaloOT Npoly gocyxa.

K ynapenHo# nnpobe nobasmnsior 1-2 CM’ KOHLEHTPHPOBAHHOM a30THOM KHUCIIOTHI, pac-
TBOPSIOT OCaNOK M KOJHYECTBEHHO (He GUIBLTpysH) IepeHOCAT B MEPHYIO K00y Ha 100 M,
OOBOAT OMIMCTHJUIMPOBAHHON BOJIOHM 10 METKH.

XO0JI0CTOI pacTBOp rOTOBAT, HCIIONB3YSA BCE TE XK€ PEaKTUBBLI H MATEPHAJIE], UYTO H 1A

NOAI'OTOBKH aHAJIM3UPYEMBIX POo.

3.8.4.1 Pa3noxenue npob ¢ HCIIONBE30BaHHEM MHKPOBOJIHOBOH NeYH MHHEpAITHA3aTOpa
Ha BaJIOBOE COAEPp)KaHHE 3TIEMEHTOB B ITpobe

Hasecxy anaimmsupyemoit npoOsl Maccoit 0,5 r noMemaroT B peaklInOHHYIO SYEHKY THIIa
HP500 Plus, XP-1500 Plus& OMNI (Marepunan ¢Topomiact), IpHIMBAIOT peareHThl COrIacHO
PYKOBOICTBY IO 3KCIUTyaTallMd K MHKPOBOJIHOBOH I€4YH. 3aKpbIBAIOT PEAKIIUOHHYIO EMKOCTh
3aTBOPOM C JHCKOM 0€30MacHOCTH, IMOMEINAIOT B KaMepy M pasMEINal0T CHMMETPHYHO. 3a-
KpbIBAIOT JBEPh MUKPOBOJHOBOH I€YM A0 IMOJHOro cpabaTbiBaHMA 3allOpPHOr0 MEXaHH3Ma.
BEe10MpaloT COOTBETCTBYIOILYIO IIPOrpaMMy IJ1s pa3fioKeHHs npoo.

[IpuMep mporpamMmel 11 BAIOBOTO pa3nokeHus npod npuBesied B Tabnuie 5.

Tabnunald- H;[)ogaamma JUIs BAJIOBOT'O Pa3/ioxkeHus Npod

Cra- | Macca Pearentsl | OGbeM, | Temmnepa- Mou- i[aBJIe- } Bpewms,
1M | HABECKH, M Typa, C | HOCTB, BT HHE, MHH
r | _ L [ xlla(Gap) |
| HNO; xoH1L. 5
| HF xonu. | 4 | 17500
I 05 HCI koHu. 1 210 1200 (175) 20
’ H,O | 10
o 10000
1 | H;BO; (4 %) | 30 170 1200 (100) | 5
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[IpuMep nmporpaMMe! U1 KUCIIOTOPACTBOPHMBIX (hOPM 3JIEMEHTOB B ITpoOe NpHUBENEH B
Tabnuiie 6.

Tabnuua 6 - Ilporpamma i KHCIOTOPACTBOPUMBIX GOPM INEMEHTOR

Cragus | Macca PeareHTsi O0neM, | TeMHePa- Mout- TI[EIBJIG— BJpeMH,
HaBecC- cM” | Typa, C | HOCTB, BT | Hme, klla MHH
KA, T (a
I 400 3500 2
B 0.5 | (350
= 35000
§ 400 ) (350) 3 L

Ilo 3aBepiieHHH nporpaMMbl pPas3jIOKEHUA H OXJIKIAECHHS, IIOJNYYEHHBIH pacTBOp
GUIBTPYIOT Yepe3 PHILRTP «CHHAA JICHTa» B MEpHYIO K00y Ha 100 cM>, 0GMBIBas BHYTPCH-
HHE CTEHKH PEaKIHOHHOH €MKOCTH U QUIBTP C 0CAAKOM OMIUCTHUIMPOBAHHOM BOLOH. 3a-
TEM JOBOJAT OMIUCTHINIMPOBAHHOHN BOJOM NO METKH. [losTydeHHBIN pacTBOp aHAIH3UPYIOT.

XONIOCTOM pacTBOP rOTOBAT, UCIOJIB3YA BCE TE )K€ PEAKTHBEI H MaTepHalbl, YTO U 11
OArOTOBKH aHAIU3UPYEMEIX poD.

[IpuMedadue— JJonyckaercd NpoBeAeHUE NOATOTOBKH NMPod M aHaIM3a NMOABHKHBIX, KHCI0TOpa-
CTBOPHMBIX GOPM H HX BAJIOBOTO COACPXKAHHA C HCMIONAB30BAHUEM PYKOBOACTBA 110 3KCILUTYaTalHH MHKPOBOJIHO-
BON NeMH MHHEpaH3aTopa.

3.9 BoinosiHeHHe H3MEPEeHHH

3.9.1 [Ba ananu3apyeMbixX (niapasie/ibHble ONPEeAC/ICHAA) U X0JI0CTOR pacTBOpPHI IO-

MEIJAIOT B JO3HUPYIOIIEe YCTPOKUCTBO NMpHOOopa M H3MEPSIOT 2 pa3a BhIXOXHOM curHail. I[Ipo-
BEPKY IIPHEMIIEMOCTH BBEIXOJHBIX CHTHAJIOB pHOOpa ocymecTBIsroT 1o 3.7.4.2

3.9.2 Ilo rpagynpoBOYHO# XapaKTEPHUCTHKE HAXOAAT 3HAYCHHE MAaCCOBOM KOHIIEHTpa-
IIHY ONPEAECIAEMOro 3JIEMEHTa B aHAIU3UPYEMBIX H XOJIOCTOM pacTBOpax IO CpeaHEMY 3Ha-
YEHHIO BBIXOJHOI0 CHrHana.

3HayeHUe MacCOBOH KOHIICHTPAIIMH 3JIEMEHTA B aHAIM3HpYeMBIX pacTBopax (Cyi, Cuz
- NapajuiesibHbIe onpeaeNneHus u Cy) NIPH UCIOJIb30BaHHU NPOrpaMMHOro obecneyeHus nmpu-
O0Opa yKa3bIBaeTCs aBTOMAaTHYECKH.

3.9.3 B ToM ciyuae, eciii 3Hau€eHHE MacCOBOH KOHLIEHTPALIMK B aHATH3UPYEMOM pac-
TBOPC BRIXOIUT 3a IIpEHEnl rpafyHPOBOYHOH XapaKTEpHCTHKH, pacTBOP CleayeT pa3baBuTh,
HO He bonee yeM B 1000 pas3, bupucTHILIHpOBaHHOH BOXOH, Tak YTO6EI MaccoBas KOHIEHTPA-
IIHA MorJia OBITE pacCYMTaHa 0 rPaTyHPOBOYHON XapaKTEePHCTHKE.

3.10 O0pabGorka pe3yJbTaToOB H3IMEpPEHHIH

3.10.1 Maccosy}o 10110 OnpeaeIsieMOro 3JJeMeHTa B po0de /IS KaxKa0ro onpe/e-
nenans (X)), Man™, BuraucasioT no opmy.ie

X _(Cui=Cx)- Tk

]
m

(1.2)

rae (M1 - MaccoBas KOHLEHTpaUMs 3JIeMEHTa B aHAIM3UPYEMOM pacTBope (apauienbHble
Olpesie/IeHMs), HaIEHHAA TI0 TPaJlyMPOBOYHON XapaKTEPUCTHKE, MI/IM’;

Cx - MaccoBasi KOHILIEHTpallds 3JIEMEHTA B XOJIOCTOM pacTBOpe, HalJieHHas IO rpa-
JlYMPOBOYHOM XapaKTEPUCTHKE, MI/IM";

V - 06eM aHATM3HPYEMOro pacTBopa, (V=100 cm’);

k — xkoappuueHT pasbarnenus (ot 1 no 1000);

m - Macca HaBECKH NPOOEL, T.
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3.10.2 BpIyucJIa10T cpeqHee 3HAYEHHE MAaCCOBOM XOJIM 3JIEMEHTA JJIA ABYX oMpe-
neneHu# (X )

T = X1+ X, |
2
(1.3)
U IIPOBEPAIOT IIPHEMIIEMOCTS PE3YJIBTATOB NAPAIENBHEIX ONPENEIICHHH 110 YCIIOBHIO!
Xl g
X
(1.4)

roe d — HopMaTHB (Ipenes MOBTOPSAEMOCTH PE3YJBTATOB NapaJlIENbHBIX ONpPEHEIEHHM ),
d=30 %.

[Ipn BeIMONHEHUH yenoBus 1.4 X oxpyzasiom ¥ NPHUHHMAIOT B Ka4ECTBE PE3yJbTaTa
U3MEPEHHN.

[Ipn npeBBlIIEHHY HOPMATHBA, U3MEPEHUS HEOOXOAHMO NOBTOPUTH, YCTPAHHB IMPHYH-
HY HEYOOBJIETBOPUTENLHBIX PE3YIHTATOB.

3.11 IlpeacraBiieHHe pe3yJibTATOB H3MEPEeHHH

Pe3ynsTar H3MepeHU MaccOBOM MONH 3jieMeHTa B npobe (obpasiie) npeacTasisdioT B
BUIE:

X+A, mma’, (P=0,95),
rae A- r{)aﬂnnm CYMMapHOH abCOMIOTHON NOrpeIMIHOCTH U3MEPEHUS MAacCOBOM JIOJIM 3JIEMEH-
Ta, MJIH , IPH JOBEPHUTEIBHON BEpOATHOCTH P=(,95.

3HauyeHue A, MJIH ', BEIYHCIAIOT IO GopMyIIe:

A= g
100

(1.5)

rZe O - TpaHulBl CYMMapHOH OTHOCHUTEJIBHOM IIOrPEIIHOCTH, Yo,

Hononnumenvro yxaswl8aiom KaxKyio @QOpMy 3AeMeHma U 6 Kakom obvexme
onpeoensnu.

Hanpumep.

- Maccosas oonsa kucromopacmopumou ¢hopmul Jicene3a 8 No48e COCMABNAEM:
(65+20) man”,

- Maccosaa oons (6anoeoe codepaicanue) Mapzanya 6 npobe OOHHOZO0 OMNOICENUA
cocmasnsem: (5,3-x1,6:)10° man™" unu (0,53+0,16) %,

- Maccosasa Oona eéooopacmeopumozo xobanema 6 zpynme cocmasnsem: (8,3+2,6)

MﬂH-I.

3.12 KoHTPOAb TOYHOCTH U3MEPEHHUH

3.12.1 KoHTpOoab cTA0UJILHOCTH TPAYNPOBOUYHLIX XapAKTEPHCTHK

CTabuNbHOCTS I'PaJlyHpOBOYHBIX XapaKTCPUCTHUK IIPOBEPSAIOT aHAITHU30M KOHTPONBHBIX

pacTBOpPOB (OAMH M3 pabOUYHX IpalyHMpPOBOYHBIX PAcTBOpPOB TabiMuEl 4) depe3 xaxaele 15
aHAJIN3UPYEMBIX PAaCTBOPOB U B KOHUIE H3MEPEHUH.
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KOHTpOJIbF MPOBOAAT M1 KAXKAOTO 3JIEMEHTA.
Pe3ynpTaTt KOHTPOJIA NPU3HAETCS NIOJOXHUTEJNBHEIM IIPY BBIIIOJIHEHUH YCIIOBUS:

Cu=Col 100 < K

Cp

(1.6)

rae Cy — pe3ynsTaT M3MEPEeHH MacCOBOH KOHUEHTPALUH 3JIEMEHTA B KOHTPOJILHOM PacTBO-
pe, MKT/IM” .
Cp - NPUNIMCAHHOE 3HAYEHHE MaCCOBOM KOHIICHTpALlMH 3JIEMEHTA B KOHTPOJILHOM pac-
TBOpE, MKL/IM”
K¢ - HopmatuB koHTpoNs, Kc= 15 %.
B npoTuBHOM ciyyae HCOOXOQUMO YCTAHOBHTH IPafyHpPOBOYHYIO XapaKTPUCTHUKY 3a-
HOBO U IIOBTOPHUTE U3MEPEHHA.

3.12.2 KoHTpoJb NPaBHIBHOCTH € HCII0JIL30BAHHEM 00pa3LOB )11 KOHTPO,IA

KonTtpons nposoauTcsd Ha 3Tane ocsoeHus MBHU, npu nepexone na apyroit Bua npooO,
a Tax>Ke COrJIaCHO II/IaHaM BHYTPHJIA0OpaTOPHOrO0 KOHTPOJIS.

O6pa3uamu 119 KOHTPOJIA ABJIAIOTCA CTaHAAPTHHIE 00pa3lbl cocTaBa M0YB, HallpUMeEp

oOpasisl, ykasansasle B 3.2.1.17 1 3.2.1.18.

bepyTt nBe parnbie HaBeckd ['CO cocTaBa 11o4YB H aBaMU3UPYIOT B TOYHOM COOTBETCT-
BUH C IIPOIIHUCHIO METOHKH.

Pesynerar anamu3a I'CO, nonydyeHHBIH KakK cCpefHEe apudMETHUYECKOE 3HAUYEHHE WU
YXOBJIETBOPSAIOIIME yciaoBuIO (1.4) 11 ABYX napauIeNbHBIX ONPEACICHHN HE JJOMKEH OTIIHU-
4YaThCAd OT 3HAYCHHUH aTTECTOBAHHON XapaKTepHCTUKH bonee, YeM Ha

+0,84-0,
(1.7)

rae O - rpaHHIlbl CyMMapHOH OTHOCHTENBHOM MOrpelIHOCTH, Y.

IIpn nmpeBLIMEHNH HOPMATHBA H3MEPEHUA HEOOXOMMMO IMIOBTOPHTH, YCTPAHHUB IIPHYHHY
HEYZIOBJIETBOPHTENIBHBIX PE3yIbTATOB.

IIpuMeuyanue - Ilpn nocrosHHoH paboTe peKOMEHIyeTCS peruCTpHpOBaTh PE3Y/bLTATHI
KOHTPONA Ha KOHTPONbHBIX KapTax, pykoBoacteyiacs 'OCT P HCO 5725-6. B atom cnyuae HopMaTH-
Bbl, YKasaHHble B ¢popmynax (1.6) u (1.7), ucrnone3yioT B kauecTse NnepBOHaYaNbHBIX NPENEIOB AEHCT-
BUA, KOTOPBIE 3aTEM KOPPEKTHPYIOT N0 HAKOIUIEHHLIM B J1a00paTOpHUM JIaHHEBIM.
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4 N3mepeHHe MAcCOBOil A0JIH 3jeMeHTOB MeTroaoM AAC ¢ niaaMeH-
HOH H JJIEKTPOTEPMHYECKOH ATOMH3AllHEH.

4.1 Jlnana3zoHbl H3BMEPEHNUH U XapaKTEPUCTUKH NOTPEUIHOCTH HU3MEPEHHH IPHUBEIECHEI
B 2.1.

4.2 MeToa u3MepeHHi

4.2.3 Merog AAC oCHOBaH Ha H3MepEHHM IOrJIOIICHHS H3JIYy4YCHUS pEe30HaHCHOH
IVIMHBI BOJIHBI aTOMHBIM IIAapoM OIIPENENAEMOro 3JIEeMEHTa, oOpasyromuMca B pe3yisTaTe
IMCKTPOTEPMHUYECKOH HJIH INIAMEHHOM aTOMU3allMU pacTBOpa aHAITU3HPYEMOH TIPOOHL.

4.1.2 PacTBOp NOMy4yaroT OAHUM U3 YKa3aHHBIX B I1. 3.8 CIIOCOOOB pa3noxeHus.

4.1.3 Paznoxenue npob npH onpeneyieBRHH BajOBOr0 COAEPKaHHA 3JIEMEHTOB NPOBO-

AT METOOOM MHKPOBOJIHOBOIO PA3JIOKEHHS; IIPU ONpEAeIEHNH MOJABHXHBIX (OpPM 3JIEMEH-
TOB 110 [[OCT 26483 (1. 4), 'OCT 26204 (n. 4), TOCT 26206 (1.4), PJ1 52.18.289 (n.4, 5),
[IpH OIIpENICNICHUH KucnoTopacTBOpuMBIX dopm 1o P/1 52.18.191-89 (1.4, 5).

4.3 CpeacTBa H3MepeHHiH, BCIIOMOraTejibHbie YCTPOHCTBA, PEAKTHBLI
H MaTepHAaJIbl

4.3.1 Cpencra u3mMepeHHuit

4.3.1.1 AToMHO-abcOpOIIMOHHEIH criexTpoMeTp MI0OO0ro THNa ¢ NEKTPOTEPMUYECKOMN
aTOMH3alMeH, IUIAaMEHHOM aToMH3anuel, ¢ HabopoM CHEKTPAIBHBIX JIAMII M YCTPOHCTBOM

KOPPEKIIMH HECENIEKTHBHOro norjaomenus, Hanpumep AA 6300 dpupmsr «llinMan3zyy.
43.1.2-43.1.18n103.2.1.2-3.2.1.18

4.3.2 BennoMoraTedibHbIE yeTpoiceTBa - o 3.2.2.

4.3.3 PeaktHBLI - 10 3.2.3

4.4 TpeboBanns O6ezonacHocTH - no 3.3
4.5 TpeboBauuna k kBaJnpHKAUMH onepaTopa — no 3.4

4.6 Y c10BHS BbINOJIHEHUS H3MepeHHH — o 3.5

4.7 OT6op npob no 3.6

4.8 IloaroroBka K BLINOJHEHHUIO H3MEPEHHI
4.8.1 IIpurorosaenue pacreopos mno . 3.7.1

4.8.2 Iloaroroska npuodopa K H3MepeHHUAM

[loaroroBxy npun6opa K H3MEPEHUSM OCYIIECTRIISIOT B TOYHOM COOTBETCTBHU C PYKO-
BOJCTBOM II0 3KCIUTyaTalluH.

PexoMeHtyemeble pexxuMbl paboThl npHbopa NpuBeaeHsI B Tabnuuax 7 1 8
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Tabnuua 7 - YcnoBus npoBeeHU H3MEPEHHUH Ha aTOMHO-a0COpOIIMOHHOM CIIEKTPO(O-
TOMETPE C aTOMHU3alHEN B IVIaMECHH

DJIEMEHT I[—J—IHHa ﬂlnpu—ﬁ_a | Tun nnams JJIEMEHT I[JIHH:—' UIHpHHa Tun rmaM;—I

! BOJIHBI, oienu, | BOJIHEI, ; LICJIN, !
HM HM | HM HM

Amomunanit | 309,3 | 02-0,5 | CHyN,O | Momsbuen | 313,3 | 0,4-0,7 | C.Ha/N,0
- Bapuit | 553,6 [ 02-0,7 Memmbsk | 193,7 | 0,7-2,0 | CoHy/Bo3n

Bepun 0205 | Caftyao

Banau Caftyaoos

Bonsdpam 235)5,1 0,2-0,7 Onoro 286,3 C,H,/N,O

253,7
283,3 0,5

0,5 -

2483
226,8

Xeneso 0,2-0,5

0,4-1,3

b

Kaomuit CauHell

Kaneuuit | 422,7 | 0,2-0,5 Cenex 196,0 | 0,7-2,0
Kamuii 66,5 Cypema | 217,6
Kobamsr_| 2407 | 020
2516_| 040, Tenmyp
Maruwuii 2852 0,5 357.9
Mapraneu | 279,5 | 0,2-0,5 213,9
-

Menx 3248 0,2-0,5

TaObnuna 8- Ycnoeus nposeneHns H3MEPEHU Ha aTOMHO-a0COPOLIMOHHOM crieKTpodo-
TOMETpPE C aTOMH3auUeNR B rpa¢UTOBOH KIOBETE (NIEKTPOTEPMHUYECKAd aTOMU3AIHA )

Jimna BoJI- Temneparypa Temneparypa
HbI, HM H[eJIH, HM ozonenus, °C aToMu3anuu, °C
2500
B | 6 | op07 | oo | e
B [ aws | oo | oo | a0
Ca 0,2-0,7 1100 2600
Cd 228.8 0,2 800 1400 |
Co 2407 0,7 1100(1300) 2500 |
Cr 357,9 0,7 800 2500
| Cu 3248 |07 1000(1200) 24Q0r ]
Fe 2483 | 07 1100 2400
Mn 279.5 0,2 1000 2300
. Mo 313,3 0,2 1800 2650
| Ni 232.0 0,2 1200(1400) 2600
P 2833 0.2 1300 i 2200
Sb | 2176 0,2-0,7 11200 | 2400
Se 196,0 0,2-0,7 1100 2300
Si 251,6 0,2-0,7 1400 [ 2650
Sn 286,3 0,2-0,7 1300 2500
St | 4607 ; 0.7 1300 i 2650
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| Jlnuna BoJI- { [Ilupnnua TeMnieparypa | Temmneparypa
| OJJIeMEeHT
HBI, HM LIEIU, HM ozonenus, °C | atomu3arn, °C
Te 2143 0,2-0,7 1200 2300
Ti 364,3 0,2-0,7 1400 2650
Tl | 225,8_ B 0,42 | _?0_(_) _lrSOO l
\Y 318,5 0,2 | 1100 2650
Zn 213,9 0,2 700 1600

4.8.3 IlpuroroBieHne rpalyHpoOBOYHLIX PACTBOPOB

OCHOBHBIE I'PaAyHpPOBOYHBIE pacTBOpb! roTOBAT U3 [ 'CO 31eMeHTOB ¢ MacCOBOM KOH-
eHTpalue 31eMeHToB | Mr/cM’ (MCXOMHBII pacTBOP) IOCIENOBATENLHEIM pa3baBiIeHHEM,
COrJIacHO Tabnuie 9.

Tabnuiua9—PexoMeHayeMble OCHOBHBIE I'DATYHPOBOYHBIE PACTBODSI
MaccoBas KOHUEHTpaUMa pacTBOpa,

O61BeM pac- O6beM MepHO#t | MaccoBasa KOHIIEHTpalUA MONYYEHHOTO
B3ATOIO A1 PUIOTOBJIEHUA OCHOB- 3 3 3
3 TBOpa, CM KOJ1OBI, CM OCHOBHOI'0 pacTBOpa, MI/JIM
HOI'0 pacTBOpa, MI/aM
100 S
1000 1 100 10
100 1 ] 10 1,0
100 1} 200 | 0,5
1y 100 01
100 _ 005
I ¥ A S 100 0,01
) 0,1 S 100 0005
0,1 1 100 0,001

PaGo4yne rpagynpoBOYHbIE pacTBOPHI F'OTOBAT B MEPHEIX K0JI0aX nocienoBaTEILHBIM
pa3baBneHueM. /g pa3baBiieHUS IPUMEHAIOT a30THYIO KHCNIOTY ¢ MAacCOBOM KOHIEHTpalHEN
0,1 MOJIB/IM".

[Ipn npuroroBneHun padouux rpagyHpOBOYHBIX PacCTBOPOB OTOMPAIOT YKa3aHHBIN
006beM oCHOBHOrO pacrsopa (tabmuua 10) B MepHbIe KOIOBI YKA3aHHOH BMECTHMOCTH, JOBO-
JAT 10 METKH a30THOH KHCIOTOW ¢ MacCoBOH KOHUeHTpauue# 0,1 MOJIB/IM’ ¥ TILATENBHO
nepeMelInBalOT (KpoMe pactBopoB Sb, Sn). A30THYIO KHCIOTY C KOHIEHTpamuen

0,1 MoNB/M? MCIIOMB3YIOT KaK (POHOBBIA PACTBOP NPH YCTAHOBIEHHH TPaJYHPOBOYHOM Xa-
PaKTEPUCTHKH.

B MepHbIe K0JOBI ¢ I'paXyHpOBOYHBIMH pacTBOpaM# Sn ¥ Sb 100aBnAfI0T KOHIEHTPH-
POBaHHYIO CEPHYIO KHCIIOTY U3 pacyeTa 0,5 cM” Ha 10 cM’ rpagyHpOBOYHOIO pacTBOpa.

I'a®6auual0- Pekomennyemele pabodne rpaJyHpOBOYHEIE pACTBOPHI IS MOCTPOEHHS
Irpaly¥pOBOYHBIX XapaKTEPHUCTUK B PEXXUME 3JIEKTPOTEPMHUYECKON aTOMHU3alUH

1 — ] ) :

MaccoBast KOHLEH- ; O6beM OCHOB- MaccoBad KOHUEHTpaUUs 3JIEMEHTA
3 BMecTUMOCTD
JIEMEHT Tpalunus OCHOBHOTO HOT'0 pacTBOPA, 3 B paboyeM rpagyMpOBOYHOM pac-
3 1 KOJObBI, CM 3
— | pacrsopamriam’ | ocm | | TBOpE, MI/OIM’

| Al, Ba,Bi, * 1,0 ! 1,0 100 0,01
 Ca, K, Mg, Na, T1 | 1,0 [ 5,0 100 0,05
Be, Fe, Co, Si, Mn, | 0,1 2.0 100 0,002
| Cu, Ni, Sn, Pb, S, 0,5 | 1,0 | 100 0,005
T Ag, Sr, Tl, Te, Cr, 1,0 | 1,0 100 0,01
Cd, As | 0,01 | 1,0 1 50 | 0,0002
0,01 2.5 50 0,0005
i 0,1 1,0 00 | 0,001
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P —

MaccoBsas KOHIIEH~

O01beM OCHOB-

BMecTHMOCTD

MaccoBas KOHLUEHTpaLHs JJIEMEHTA

ONEeMEHT Tpauus OCHOBHOTO HOI'0 pacTBOpa, 3 B paboueM rpalyHMpOBOYHOM pac-
NacTBOpa, MI/aM’ M’ konbH, TBOpE, MI/IM°
1,0 1,0 100 0,01
Mo 0,5 1,0 100 0,005 -
1,0 1,0 100 0,01
1,0 100 0,05
1,0 10,0 100 0,1 ]

Taonwumuoall - Pekomenayemelie paboyue rpagydpOBOYHBIE PACTBOPHL I IIOCTPOCHUA
IrpagyHpOBOYHEIX XapaKTEPUCTHK B pEXXHUME INTAMEHHOH aTOMHU3aLUH

O61peM OCHOB- MaccoBas KOH

MaccoBasg KoHILIeH-

LIEHTPALIHA 3/IEMEHTA |

BMeCTHMOCTE
OneMEeHT TpanMs OCHOBHOTO | HOro pacTBOpa, L ond B paboueM rpagyMpOBOYHOM pac-
acTBOpa, MI/aM” M’ KOITOBL, TBOpE, MI/IM’

T O S Y R O T
Ca,K,Mg,Na,Ti [ 1,0 | 5,0
Be,Fe,Si,Mo, | 1,0 | 100 | 100 | 0,10
Sn, 8¢, ] 100 ] 50 ] 100 0,50

Ag, Sr, Te, V __loo | 100 | w0 | 10
Cd,Co,Mn,Cu, | 05 | 16 [ 100 |

Ni, Pb, Sb, TI, Cr, “-m-=

Zn 50
e ] 100 f 100 0,1
- 10,0 5,0 100 0,50

OTHOCHTEILHAA MOTPEIIHOCTE IIPUTOTOBICHUSA pabo4nX rpayMpOBOYHEIX PAaCTBOPOB
HE npessblnaet S %.

Cpok XpaHEHHUS TI'paXyHpPOBOYHBIX PaCTBOPOB B XOJIOAHOM MECTE C MAacCOBOM KOH-
HEHTpalHEeH:

ot 100 mo 10 Mr/mm° e Gonee 2 Mec..

ot 10 mo 1,0 mr/om> He Gonee 1 mec.:

ot 1,0 10 0,1 Mr/am’ He Gontee 7 CYTOK.

PactBOoph! ¢ MaccoBol xoHIeHTpauuen Medee 0,1 MI/OM> TOTOBAT HEIIOCPEACTBEHHO
nepeJ HayaJoM H3MEPEHHH M HCIIONB3YIOT B TEYEHHE OJIHOro pabouero nHs.

4.8.4 YcranoB/i¢HHE rpaJyMpPOBOYHLIX XapaKTepUCTHK no 3.7.4

4.9 BbinosiHeHue H3MepeHH

4.9.1 JlBa ananu3upyeMseix (napauieibHbIE ONpEAENIEHHS) U XOJOCTOM pacTBOPEI I0-
MEILIAIOT B JO3HpYIOlIee YCTPOHCTBO MPUOOpPa M U3IMEPSIOT 2 pa3a BEIXOAHOH curnan. Ilpo-
BEPKY IMPHEMIIEMOCTH BBIXOJHBIX CHTHAJIOB IIpHOOpa OCylEeCTRILAIOT o 3.7.4.2

4.9.2 Ilo rpaxy#poBOYHON XapaKTepUCTHKE HAXOAAT 3HAYCHHE MACCOBOH KOHI[EHTpa-
LUHH ONPERENAEMOro 3JEMEHTa B aHATU3UPYEMBIX M XOJIOCTOM pPAacTBOpax Mo CpeaHeMY 3Ha-
YEHHIO BBIXOJHOTO CHTHANA.

3HayeHHe MacCOBOH KOHUEHTpauuy 3aeMeHTa B pactBopaX (Cyi, Cuz - TapayienbHEIE
onpeneneHus 1 Cy) NpU UCNOIB30BaHHU NPOrpaMMHOro obecnedyeHus npubopa ykasbiBaeTcs
ABTOMATHUYECKHU.

4.9.3 B ToM cnyyae, eCniy 3HaYE€HHUE MACCOBOW KOHIIEHTpPAllMH B aHAIM3UPYEMOM pac-
TBOpE BBIXOOHT 3a NpPCAEIbl IPajyHpPOBOYHOHN XapaKTEPUCTUKH, pacTBOP CIIEAyeT pa30aBUTh,
HO He Oonee ueM B 1000 pa3, OMauCTUNRNIMPOBAHHON BOJION, TaK YTOOBI MaccoBas KOHIEHTPa-
11U MOTrJia OBITH pacCYUTaHa Mo rpalyMpOBOYHON XapaKTEPUCTHKE.
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4.10 O6paboTka pe3yibTATOB H3IMEPEHHH

4.10.1 MaccoBy1o 10,110 onpeaeIaeMoro 3JIeMeHTa B npode Qs Kaxaoro omnpege-

AAC -1
JJeHUA (X; ), MJIH , BBIMUCJIHAIOT 110 popMy.ie

yaac, _ (CuimCx): VoK

m

rae (Ml - MaccoBasd KOHIIEHTpallUs 3JIEMEHTa B aHAIIM3UPYEMOM PacTBOpPE (MapajUleNIbHbIE
ONpeNcICHUA ), HaHJCHHAsA 110 rPafyHPOBOYHOH XapaKTEPHUCTHKE, M/ M

Cx - MaccoBass KOHIIEHTpalMs 3JIEMEHTA B XOJIOCTOM pacTBOpeE, HaHIIEHHasl 10 rpa-
yMpPOBOYHOM XapaKTepUCTHKE, MI/IM";

V- 00beM ananu3upyemoro pacteopa, (=100 cM);

k — xoa¢dunuent pazdasnenns (ot 1 go 1000);

m - Macca HaBeCKHM NpoObI, T.

(1.8)

4.10.2 BBIMHCARIOT cpeAHee 3HAYEHUE MACCOBOH XOJIH 3JIEMEHTA VI ABYX ONpe-

nenennii (X AAC)

_AAC AAC AAC
X
X — _X___l."_;_._____i , (1.9)

U IIPOBEPSAIOT NNPHEMIIEMOCTE PE3YyJIbTaTOB IapalIeIbHBIX ONPEACICHUH 11O YCIIOBUIO:
AAC AAC
X — X 2

— 100 4 . (1.10)
FAAC

rne d — HOpMAaTHB (TIpedes NOBTOPAEMOCTH pe3ynbTaTOB NapajUleNbHEIX ONpeacIeHn);
ad=30 %.

AAC
IIpu BemonHeHuu yciaopus 1.10 X OKpy2isiom W TPUHHMAIOT B KayeCTBE

pe3yJibTaTa U3IMEPEHHH.

IIpu npeBbllIEeHUH HOpMAaTHBA U3MEPEHHUS HEOOXOIUMO ITOBTOPHUTh, YCTPAHHUB NPUUUHY
HEYOBJICTBOPHUTEIILHBIX PE3YILTATOB.

4.11 IlpeacraB/ieHHe pe3yJAbTaTOB H3IMEPEHUH

Pe3ynbpTar naMepeHHi# MaccoBOM JONM 3neMenTa B Ipode (oOpasle) NpeACTaBISIOT B
BUJIIE;

YAAC + A, mun’, (P=0,95),

rae A- rpaHUIbLI CYMMapHO#M abcoMmOTHOM NMOrpeIHOCTH U3MEPEHUS MACCOBOH JIOJTH 3j1EMEH-
-1 .
Ta, MJIH , [IPHA JOBEPUTEIBHON BEpPOsITHOCTH P=(),93.

-1
3HaueHue A, MJIH , BEIYHCIAIOT 110 GOpMYyIJIE

100

1€ O - T'PAHHUIb] CYMMApPHOH OTHOCUTENLHOM MOrpelHoOCTH, %o.

A =

-0 (1.11)
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Lononnumenvno yxazwigarom Kakylo @opmy anemeHma U 6 Kakom obvexkme
onpeoensinu.

Hanpumep:

- Maccosas oona xucnomopacmopumou Gopmul oicene3a 8 nouge cocmasiiem:
(65+20) man™,

- Maccosas dona (s8anosoe coodepacanue) mapzanya 6 npobe OOHHO20 OMNONHCEHUS
cocmaensem: (5,3-+1,6)10° man™ wru (0,53+0,16) %.

- Maccosas oonsa eodopacmeopumozo xobarema & cpynme cocmaensem. (8,3+2,6)

MJ:H".

4.12 KoHTpoJab TOYHOCTH H3MepeHHH — o 3.12
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S BbInoiHeHHe H3MepeHHH PTYTH aTOMHO-a0COPOIIHOHHBLIM METOAOM
«XO0JIOAHOI0 nmapa»

S.1 JInana3oHbl U3MEPEHUH U XapaKTEPUCTUKHU IOrPEIIHOCTH U3MEPEHHH IIpHUBENCHEL
B 2.1.

5.2 Meroa n3mepennn

MeTton u3MepeHHM OCHOBAaH Ha BOCCTAHOBJICHMHM KaTHOHOB PTYTH M3 MHHEPaIU30-
BaHHO# NpoOBI pacTBOPOM HBYXJOPHCTOIO OJIOBA B p€aKIMOHHOM cocyne (METOH «XOJIOJHO-
ro mapa») ¢ NOCJEAYIOIIHM aTOMHO-abCOpDIIMOHHBIM ONpENEICHHEM aTOMapHOH DTYTH B
KIOBETE aTOMHO-abcopOLIMoHHOr0 npndopa.

5.3 CpeacTBa H3MepeHHH, BCIOMOraTeJibHbIe YCTPOHCTBA, PEaKTHBbDI
H MaTepPHAaJIbI

5.3.1 Cpencrea namepeHnii

5.3.1.1 AtoMHO-abcopOIHOHHRIN CrieKTpoMeTp MoOOro Tvna ¢ rHApPHIHONA IPHCTaB-

KOH MIJIM aHanmu3aTop pryTd PA-915+ ¢ ruapuaHON IIpHUCTABKOM.
5.3.1.2mo 3.2.1.2.

5.3.1.3mo0 3.2.1.3.

5.3.1.4n03.2.14.

5.3.1.5nm03.2.1.5.

5.3.1.6 rocyapCTBE€HHBIE CTaHAAPTHHIE 00pa3lkl COCTaBa BOJAHBIX PacTBOPOB HOHOB
prytd (Hanpumep, ['CO 8004-93 - I'CO 8006-93);

5.3.1.7103.2.1.17

5.3.1.8n103.2.1.18

5.3.2 BenomorareabHble yeTpoiicTBa - o 3.2.2,

5.3.3 PeakTHBBI
5.3.3.1 Kanuit mapranueBokucnsiid, X.4. no 'OCT 20490.

5.3.3.2 T'uppokcunamud regpoxiopun, u4.a.a. mo FOCT 5456.
5.3.3.3 OnoBo ABYXJOpHCTOE AUTMAPAT, 4.4.a. 10 TY 6-09-5393

5.3.3.4 Kucnora a3zoTHas oc.4.-33-5 no TY-6-03-366.
5.3.3.5 Kucnora cepras (d = 1,83 r/eM”), oc.u. o TOCT 14262.

5.4 TpeboBanus 6e3onacHocTH - mo 3.3
5.5 TpeboBanua Kk kBaaHdHKAKHH ontepaTopa — no 3.4

5.6 Yci0BuSl BLINOJIHEHHS U3MepeHHH — 1o 3.5

5.7 OT0op npo6 no 3.6
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5.8 IloaroroBka K BbINOJHEHHI0O H3MEPEHHH
5.8.1 IlpuroroBnenue pacTBopa Kanusg MapraHueBokucioro (KMnQOs) ¢ Maccosoi
KOHueHTparueit 50 r/om’

Hagecky 5,0+0,1 r KMnO4 pacTBOpsAIOT B OUAUCTHIUIMPOBAHHOHW BOJE B MEPHOH KOJI-
6e BMecTHMOCTBIO 100 cM® M KOBOAST GHAHCTHUIHPOBAHHOM Bonoit no MeTku. CpoK XpaHe-
HHMA pacTBOpPa B EMKOCTH U3 TEMHOTI'O CTEKJa C MpUTepToil Npodko He Oosee 1 Mec.

5.8.2 IlpuroroBneHue pacTBOpa THAPOKCHNaMHHA I'MIPOXJIOpHIA C MaccOBOH KOH-
nenTpamuei 100 r/mm

Hasecky 10 r ruapoxcuiIaMuHa CHAPOXJIOPHAA pacTBOPAIOT B MEPHOH KO0JI0€ BMECTH-
MocThi0 100 cM® ¥ JOBOAAT GHAMCTHIIMPOBAHHOM BOMOH A0 METKH. PacTBOD rOTOBAT B JEHE
UCIIONB30BaHUA.

5.8.3 IlpurotromneHue pacTBOpa a30THOH KHCJIOTBEI C MOJISIPHOHM KOHUEHTpalHeH
0,1 MOJIB/IIM”

7 c™’ KOHIEHTPHPOBAHHOM a30THOM KUCAOTHI INIOTHOCTRIO 1,41 r/cm’ PACTBOPSIOT B
OnIuCcTHILUTHPOBaHHOK BoAE B MepHO# konbe Ha 1000 cM’ 1 oBOIAT 00BeM o 1000 oM’

5.8.4 IlpuroroBieHHe rpayMpOBOYHBIX PaCTBOPOB

OCHOBHBIE IPagyHpPOBOYHEIC pacTBOPHI roToBAT U3 ['CO pTYyTHM C MaccoBOH KOHIIEH-
Tparueit 1 Mr/cM> (MCXOIHBIH PacTBOP) MOC/EIOBATENbHBIM Pa36aBlIeHHeM, COTJIACHO TabIIy-
ne 12.

T a6 nuual2— PexoMeHOyeMbIE OCHOBHBIE IPANYHPOBOYHEIE PACTBOPEI

MaccoBas KOHLCHTpa-
1IMs pacTBOpPA, B3STOro
IS TIPUTOTOBJICHHA,

MaccoBas KOHUEHTpaLUA

O61beM KoObl, cM” T10JTy4€HHOI0 OCHOBHOTO
3
pacTBOpa, MI/aM

O6BeM pacTBopa, cM’

mr/am’
1 1t 1 10 | el
ot {1l | 100 001

5.8.5 Pabouue rpagynpOBOYHBIE paCTBOPHI FOTOBAT B MEPHEIX KOJIOaX BMECTHMOCTBIO
100 cM” mocenoBaTeLHBIM pa3basnenueM. Jlns pa3GaBneHus NPUMEHSIOT a30THYIO KHCIIOTY
¢ MaccoBOl KoHueHTpauei 0,1 Mons/mv’.

Ilpy npuroroBieHHH pabo4YHX IpalyHpOBOYHBIX PacTBOPOB OTOHPAIOT YKa3aHHBIM
06beM OCHOBHOIO pacTBopa (Tabnuua 13) B MepHble KONOBI YKa3aHHOM BMECTHMOCTH, HOBO-
AT OO METKH a30THOM KHCJIOTOH ¢ MaccoBoi koHueHTpauuen 0,1 MOJB/IM° H TIIATEIBHO
NIEpEMEIIUBAIOT. A30THYIO KHCIOTY ¢ KOoHueHTpanuei 0,] MONL/IM® HCIIONB3YIOT KaK (POHO-
BBIM PACTBOP IIPH YCTAHOBJIEHHH IPayHPOBOYHON XapaKTEPUCTUKH

T'a6nuual3 —PexoMenayemnle paboune rpaiyHpoBOYHbIE PACTBOPHI

| Maccogas KOHUEH- | OO0BeM 0CHOB- Maccopas kOHEeHTpaunﬂ |
BMecTUMOCTDL |
3JIEMEHT TpalyA OCHOBHOTO HOT'O pacTBopa, 3 3JIeMeHTa B paboueM rpamyu-
3 3 KOJOBI, CM 3
HacTBOpA, MI/aM” | CM DOBOYHOM pacTBoOpe, MI/M
Hg 0,01 - 1,0 100 ] 0,0001
| 0,01 | 2.0 100 4 0,0002
i 0,01 5,0 | 100 0,0005
| - B ] = I

0,1 2,5 100 0,0025
0,1 _ 5,0 100 0,005

5.8.6 Iloarororka npudopa kK U3MepeHUsIM

Iloarorosky npubopa X U3MEPCHHAM OCYIICCTRIAIOT B TOYUHOM COOTBETCTBUU C PYKO-
BOJCTBOM I10 3KCIITyaTalHMH.
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5.8.7 Pa3jioxeHHe NoYB I ONPENCICHUS PTYTH METOLOM «XOJIOAHOIO rapay»

B 4HCTYXO0 KOHMYECKYIO KOOy BMecTUMOCTEIO 100 cM° IMOMEINAfOT HABECKY aHATH3H-
pyemoii npobnl Maccoit 0,25 r, nobassror 2,5 c™’ KOHUEHTPUPOBAHHON a30THOW KHUCJIOTEI U
5 cM> KOHLIEHTPHPOBAHHOM CEpPHON KHUCJIOTHL. PacTBOp HarpeRaloT Ha BOASHOM GaHe IpH TeM-
neparype 95 °C B Teuenue natm MUHYT. OXJIaXAA0T 0 KOMHATHOM TeMIlepaTypbl, 1oOaBis-
ot 30 M’ GUIMCTH/UTHPOBAHHOM BOIBI, 15 ¢M” KallMsd MapraHIOBOKHCIIOTO ¢ MacCOBOH KOH-
nentpanueit S0 r/mv. [ToMemaroT Ha BOAAHYIO 6aHIO W MpH Temmnepatype 95 °C HarpeBaioT B
TeueHre 30 MUH. 3aTeM OXJIAKIAIOT 40 KOMHATHOH TEMIIEpaTypshl, KOJJHUYECTBEHHO NIEPEHOCAT
B MepHYIO Konby Ha 100 cM° H ZOBOZAT GHAMCTHINIHPOBAHHOM BONO#H 0 METKH.

[Iepen BrIMOMHEHUEM H3MEpPEHHMH NO0ABIAIOT IO KaIUIAM PACTBOP TI'MAPOKCHIAMKUHA
ruapoxsopuaa o 5.8.2 1o obecnseyuBaHuA pacTBOpaA.

XOJIOCTOM pacTBOP rOTOBAT IApPAJLJICIBHO, HCIIONB3Ys BCE TE K€ PEaKTUBBLI U MaTepHa-
JBI, YTO ¥ JJIS IIOJArOTOBKH peaIbHBIX NPo0.

5.9 BoinosiHeHHe H3MEPEHHH

5.9.1 JIBa noATOTOBJIEHHBIX PAaCTBOPA H XOJIOCTON aHAIM3HUPYIOT, U3MEpAA 2 pa3a BbI-
XO0JHOM curHain. IIpoBepKy npueMaeMOCTH BRIXOJHBIX CHUTHAJIOB IIpHOOpa OCyILIECTBISIOT IO
3.7.4.2

5.9.2 I1o rpanynpoBOYHOI XapaKTepHCTHKE HaXOAAT 3HaYeHUE MAaCCOBOMH KOHIIEHTpa-
MK PTYTH 110 CpeaAHEMY 3HAYCHHIO BBIXOJHOI0 CHIHAJIA.

3HayYeHHEe MacCcOBOH KOHUIEHTpAUUH PTyTH B npobax (Cy1, Cyu2 - MapannensHeIe onpe-

IEJIEHUA) IIPU MCIIOJB30BaHHU NporpaMMHoro obecrieyeHus npubopa ykasplBaeTcs aBTOMa-
THYECKH.

5.9.3 B ToM ciydae, eciid 3HaYE€HHE MAacCOBOH KOHIEHTPAIlMH B aHAJIM3MPYEMOM pac-
TBOPE BBIXOJUT 3a Npeeiibl IPagyupOBOYHOM XapaKTEpHUCTHKH, pacTBOp CleayeT pa3baBUTh,
HO He Oornee yeM B 1000 pa3, OuaMCTHIUIMPOBAHHON BOJOH, TaK YTOOBI MaccoBas KOHLICHTPa-
1M MorJia ObITh pacCYMTaHA I10 TPAgyHPOBOYHOH XapaKTepHCTHKE.

5.10 O0paboTka pe3y/ibTaTOB H3MEPEHH

5.10.1 MaccoByIo 0JTi0 pTYTH B npoGe Ans Kaxaoro onpexenenus (X; £), Mau’,

BLIYHCJIAIOT 10 hopMyJie

Xng:_(_(.jMi_:_(_j_)_(__)J/.k’ (1.13)

m
rne (M - MaccoBasi KOHIIEHTpAlLUs PTYTH B aHATH3HPYEMOM pacTBOpe (IapajuieNbHbIE OIl-
peNeneHns), HalileHHas [0 TPaJyipOBOYHON XapaKTePHCTHKE, MI/IM";

Cx - MaccoBasi KOHUEHTpallUs PTYTH B XOJIOCTOH mnpobe, HaliieHHas 110 rpaJyHpOBOY-

HOJf XapaKTepPHCTHKE, MI/IM ;

V - 06BeM aHANM3MpyeMoro pacTropa, (V=100 cm°);
k — x03p @uumenT pasdbasnenus (ot 1 no 1000);
m - Macca HaBECKH NpoOkl, T.

S.10.2 BoruucasioT cpeaHee 3HaUeHHe MACCOBOM J0JIM PTYTH IUISl ABYX oIlpee-

H
s XHgH—Xng
X = , - (1.14)
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M [IPOBEPAIOT IPUEMIIEMOCTE PE3YJIbTATOB NAPAUIENBHBIX ONIPEAEIIEHHH MO YCIJIOBHIO:

xHe - xHe,
X:—Hé - _.IOOSd , (1.15)

rae d— HopMaTHB (Ipeaes MOBTOPAEMOCTH Pe3yIbTATOB MMapaUICAbHbIX OIIpeHe/ICHHH);
d=30 %.

[Ipu BemMonHeHHH ycnaoBud 1.15 X~ okpyzaasiom B NPUHHMAKOT B Ka4ECTBE

pe3ynpTaTa H3MEPEHHH.

HpH [IPCBLIIICHHH HOpMATHBA H3IMCPCHHA HEOOXOIHUMO [IOBTOPHTL, YCTPAHHB IIPHYHHY
HEYAOBIICTBOPUTCIIBHBIX PE3YJIbBTATOB.

S.11 IlpeacraBijieHHe pe3yLTATOB H3MEPEHHUH

PesynbpTaT H3MepeHHit MaccoBOH JoMH pTyTH B npobe (oOpa3iue) npeacTaBiIsioT B BH-
ne:

X784 A, mmm, (P=0,95),

rae A- rpaHuub! CyMMapHOH abComoOTHOHN NOrpeEIHOCTH M3MEPEHHS MACCOBOHN JOJIH PTYTH,

MJIH ', TP JOBEPHUTENBHOM BepoaTHOCTH P=0,95.

1
3HayeHHE A, MJIH , BEBIMHCJIAIOT O popMyne

A e———

(1.16)
rae O - rpaHuIBl CyMMApHOH OTHOCHTENBRHOM OTPEIIHOCTH, Y.

Hanpumep:

- Maccoeas dons pmymu 6 nouse cocmasnsiem. (65+20) man” (5,3+1,6)10° man™
unu (0,53+0,16) %.

5.12 KoHTpoas TouHOCTH M3MepeHHuH — mo 3.12
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11.
12.
13.

14.
15.
16.
17.
18.
19.
20.

21.
22,

23.

24,

25.

26.

27.

28.
29.

30.

31.

26

CnHCcOK HOpMATHUBHOH NOKYMEHTAIHH

. TOCT 8.315 - 97 I'CU. CranpgaptHbie 00pa3nsl. OCHOBHBIE IOJIOKEHHUS, NOPAJIOK

pa3paboTKH, aTTeCTAlMH, YTBEPKICHUS, PETUCTPALIMH H IIPUMEHEHUS
I'OCT 12.1.007—76 CCBT. Bpeansle BemecrBa. Knaccupuxauus ¢ obumHe
TpeboBaHN 6€30MacCHOCTH

. TOCT 17.1.5.01—80 Oxpana npupoxapl. I'mapocpepa. Obmue tpebosanus Kk oTdbopy

NpoO JOHHBIX OTJIOKEHHH BOJHBIX 0OBEKTOB I aHAIM3a Ha 3arpSI3HEHHOCTE

I'OCT 17.4.4.02—84 Oxpana npupozasl. IToussl. Meroas! oT6opa u noAroToBkH npod
JUIS XHMHYECKOro, 6aKkTepHoIOrn4ecKoro, reJIsMMHTOJIOTHYECKOTO aHanu3a

['OCT 1770—74 Ilocyna MepHas nabopaTopHas CTEKJIgHHasA. [{MIUHIpPBI, MEH3YDKH,
KOJIOnB1, IpoOupku. O6Imue TEXHUYECKHE YCIIOBHUA.

I'OCT 3118—77 Peaxtusrl. Kucnora consHas. TeXHHUYECKUE YCIIOBUSA

['OCT 4234—77 Kanuii xnopuctelil. TexHuueckue ycioBus

['OCT 5180—84 I'pynTsl. MeToan! 1abopaTOpHOro onpeAeneHus PU3NYECKHX Xapak-
TEPHCTHK

["OCT 5456—79 I'mgpokcuiaMuHa rEAPOXJIOpUA. TeXHHYECKHE YCIIOBHUA

. TTOCT 5457—75 AueruneH pacTBOPEHHbIA M ra3000pa3HbIid TeXHHYECKUN. TexHuye-

CKUE YCIIOBUA

['OCT 7328—2001 I'npn. Obmue TeEXHHYECKHE YCIIOBUA

['OCT 9147—90 Ilocyna ¢papdoposad. TexHUYeckue ycroBus

I'OCT 9293—74 Asor razoo6pa3seiid u xKxuakuil. TexHHyeckue ycnoBus

['OCT 9656—75 Kucnora 6opuas. TexHuyeckue yCJloBus

I'OCT 12071—2000 I'pyntel. OTb0op, ynmakoBka, TPaHCIIOPTHPOBAaHHE M XpaHEHHE
obpa3noB

I'OCT 14261—77 Kucnorta consasas oco60it YHCTOTHL. TexXHH4YeCKHe YCIOBHA

I'OCT 14262—78 Kucnora cepHas 0co60if YUCTOTH. TEXHHYECKHE YCIOBHUA

I'OCT 14919—83 Ilmurka anexkTpuueckasd. OO0mue TEXHHYECKHE YCIIOBHA

I'OCT 17443—78 Bo3nyx cxarelil. TeXHUYECKHE YCIIOBHUA

I'OCT 20490—75 Peaxtunrl. Kanuit MapraailieBOKHCHLIA. TeXHHYECKHE YCIIOBHS.
I'OCT 21241—89 Ilunuerst MequuuHcKHe. Ob1He TEXHHYECKHE TpeOOBaHUA

['OCT 24104—88 Becrl naboparopHbie 06Iero Ha3Ha4deHus ¥ obpasmnorelie. OOune
TEXHUYECKHNE YCIIOBHA

['OCT 25336—82 Ilocyna m o6opynoBanue nabopaTopHble CTeKJISHHBIE. THIIHI,
OCHOBHEIE [1apaMeTPhl H pa3Mephl

I'OCT 26204—91 Ilousnl. OnipeneneHue NOABMXKHEIX coenquHeHu docdopa u kanus
1mo Merony Uupukosa B Mogupuxanuu IIMHAO

['OCT 26206—91 Iloussl. Onpenencune noaBMXHEIX GopM ¢ocdopa U Kanus 1o Me-
tony Kupcanopa B Mmogudpukanuu [IMHAO

I'OCT 26483—285 Iloussl IIpuroroBnenne coyieBoil BEITAXKH U onpeaenenue ee pH
mo merony LIMHAOI'OCT 28311—89 nozarop

[[OCT 28498—90 TepmoMeTphl XHMIKOCTHBIE CTEKISHHBIE. OOIIHEe TeXHMYECKHE
TpeboBaHusd. MeToasl HCIIBITAHUH

['OCT 28168—89 Iloussl. OTOOP 1n1pob

['OCT 29227-91 (MCO 835-1-81) Ilocyna naboparopnas crexnsunas. [Iunetku rpa-
nyupoBaHHele. YacTe 1. O0mue tpedboBanus

['OCT P UCO 5725-6—2002 Tounocts (I1paBUABHOCTE ¥ NPELU3UOHHOCTD) METOOB
U PE3YJIbTATOR U3MEPECHUMN

['OCT P 52501—2005 (MCO 3696:1987) Boxua ains naboparopHoro aHanu3a. TexHu-
YECKHE YCIIOBHSAL.
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32.
33.
34.
33.
36.
37.
38.
39.

40.

TY 9452-001-33189998-95 JlozaTopsl MUNETOYHEIE. T€XHUYECKHUE YCIIOBHUS

TY 9652-107-56142166-2004 [InaTdopma HarpeBaTenbHast. TeXHUYECKHNE YCIIOBUS
1Y 6-09-1678-86 Ounerpel 06e3301eHHBIE. TEXHUYECKUE YCIOBHA

TY-6-03-366-74 Kucnora a3otHada. TexHHYECKHE YCIOBHUSA

TY-6-02-570-75 Ilepexucs Bonopoaa. TeXxHu4YecKHe yClIoBHS

TVY-6-09-2502-77 Boaa aucTWyuiipoBaHHas. TexXHHUYECKUE YCIIOBUA

TVY 6-09-5393-88 Onoso aByxJjopucToe AUruapar. [eXHu4ecKue yCIOBUS

P 52.18.289—90 Mertognueckne yka3aHus. MeToIauKka BEBIIOJHEHUS H3MEPECHUIA
MacCCOBOM JIOJIH MOABMXXHBEIX (hOpM MeTaJuloB (MeH, IIUHKA, CBUHIIA, HUKEJA, KaqMHUH,
koOabTa, XpoMa, Mapralia) B mpodax no4ssl aTOMHO-a0COPOLHOHHBIM aHAIM30M
[IH © 12.1:2:2.2:3.2-02—03 Meroguueckue pexoMeHIauuu. OTdop npobd mous,
IT'PYHTOB, OCaJIKOB OHOJOrHYECKHX OYMUCTHBHIX COOPYXEHHH,IUIaMOB NPOMBIILIEHHBIX
CTOYHBIX BOJI, JOHHBIX OTJIOXXE€HHH HCKYCCTBEHHO CO3/IaHHBIX BOJOEMOB, MPY/OB
HaKOMHUTENE U THAPOTEXHUUECKHX COOPYXKEHHH
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OEJEPAJIBHOE ATEHTCTBO ITO TEXHUYECKOMY PEI'YJIMPOBAHHNIO U METPOJIOI' KA
OENEPAJIBHOET'OCYJAPCTBEHHOE YHUTAPHOE IIPEAIIPUATUE

“BHMMM um..HL.MEHIEJIEEBA”

190005, Poccus, r. Canxr-Iletepbypr, Mockosckuit np., 19
®dakc: 7 (812) 713-01-14, renedon: 7 (812) 251-76-01, e-mail: info@vniim.ru, http://www.vniim.ru

CBUAETEJLCTBO

00 arTecTanuu
METOJHKH BbLINOJHEHUSI U3MEPEHHH

No  242/47-2008

MeToauKa BHIIIOJHEHHS M3MEPEHUH MacCOBOH AOJH 3JIEMEHTOB B NOYBAX,

rpYHTaX M JOHHBIX OTJIOXEHHAX METOAaMH ATOMHO-DMHCCHOHHOH H aTOMHO-
abcopbiMonHOH crniekrpoMerpuH, paspaboranHat OO0 «MOHHTOPHHI (190005,
r. Cauxr-ITerep6ypr, MockoBckuii np. 19) u pernameHTHpoBaHHas B NOKYMEHTE
M-MBH-80-2008 (Cauxt-Iletepbypr, 2008, 27 ctp., B3amen M-MBH-80-2001),
atTecroBaHa B coorBeTcTBHM ¢ OCT P 8.563.

ATTtecTalda OCYIIeCTBIEHA 110 pe3y/IbTaTaM METPOJIOTHYECKOH DKCIIEPTH3b]

MaTepualoB 1o paspaborke MBH.

B pesynsrate arrecrauu MBH ycraHosneno, yto MBH cooTrseTcTBYeT
peXbSIBIAEMBIM K Hell METPOJIOTHYECKHUM TPeOOBaHHUAM U obnagaeT OCHOBHBIMH

METPOJIOTHYECKHMH XapaKTepHCTHKaMH, NPUBEACHHBIME Ha OOOPOTHOH CTOPOHE

CBUIETENHCTBA.

JlaTa BBIJJayH CBUAETENBCTBA - 4 MtoHs 2008 T.

PykoBoauTeb
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METPOIOI'NYECKHE XAPAKTEPUCTHUKU

JIHana3zoH H3MepeHHt MacCOBO TOH 3/1EMEHTOB

Onpcncnncmmﬁ-anmcm HHaNa3oH nIMepeHHA MaccoBoR noan ongeneﬁcmom 3NEMEHTA, MI/KT (MTH L
Meroa ADC-HCIT Meton AAC —  Meroa AAC-XI1
3T [Tnams
ot 5,0 110 5,010 0T 5,0 10 5,0110° .
. Bop |  or50metoto’ { - : -
| Bepwnomt [ or05z010100 |  0r0,50101,010° ot 5,0 210 1,010 =
- or50m0s0100
__or5,0101,0:10° or50mo1010° | -
ot 5,0 110 1,010 oT5080 1,010°
: :
 Wemeso | or0505010° | 0r0,5105,010 ot 5,0 20 5,0:10°
ot 5,0 20 5,010° ot 5,0 50 5,0-10
: ot 5.0 110 5,0-10°
Kanmui or 1,0 20 5,010 -
ot 1,0 20 5,0-10
 Kpewwut | o10,5801,010° ot 0,5 20 1,0-10° ot 5,0 80 5,0-10°
-
 Mems |  or05201010° | = or05m01,010°0
 Momubaes | orl0n0l0100 |  orl0mol010° -
 Mbmeak |  or005m01,010° |  or005#01,000° |  orl0meso0l0® | 00 - |
 Hukems |  or05m01,010° |  or0S5m0l010° | = orl0mes5010° | 00 -
S I A R
1,0-10°
 Cewnen |  or05m01,0100 |  or05x01010°0 | = orlOmes010° | 0.
| Cemen |  or05n01010° | = or05101010° |  orifmelolo’ | @ -
 Cepebpo |  or058010100 | = or0S5p0l010° |  or50me5010° | @000 -
 Crpomumn |  or05m01,0100 | = or05801010° | = or50mes010° | 0000-
_ Cypsma |  or50m010100 | = or50m01010° | = orlOmeS0l0’ | 00 -
| | Tawmd |  or05m01,0100 | = or05s01010°0 | = ori0mos0l0° | 00000-
:' Tennyp |  or05z01010° |  or0Ss01010° | = orlOmelole’ | = - =
3  Twraw |  or50m050100 |  or50n05010° |  or50me5010° | @000-
134 , Xpom 01052010100 |  or05m01,010° |  orlOmosol0’ | 0 -
3o HHK  or05201,010 |  or05201,010° |  orl0mes010° | @0 -

%

-
+°
)

«=» O3Ha4acT, 4TO MCTOA HC IIPHMCHAJIH AJ11 aHaJZIN3a 3JICMCHTAR.
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['paHuIILI CyMMapHOH OTHOCHTENILHOR norpelHocT n3MepeHHit (26 npu P=0,95) cocrasnsior £ 30 %*.
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"Coomeemcmayiom omHocumenbHol PACWUPeHHOU HeonpeoeneHHoCmu UIMepeHuu Maccoeou OOnu 31eMeHmos
U=30 % npu xoagpgpuyuenme oxeama, pagnom 2. brodocem neonpedeneHHoCmu usMeperul npugeoen 8 NPUNONCEHUNU K
ceuoemenscmay.

HopMupoBaHHe XapaKTEpHCTHK MOIPEIIHOCTH MPOBENEHO C YYETOM BO3MOXXHOro pa3faBlIeHHA aHAIM3IHPYEMOTIO
pactBopa, HO He bonee yeM B 1000 paa.
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Hopmatusst:

Haumenosanue Ne nyHKTa B 10- KoHTponupyemas HopmaTtus
OlcpalHH kymeHTe Ha MBH XapaKTEpHCTHKA KOHTPO.15

[Tposepka NMpHEMIEMOCTH
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Mozyns pasHOCTHA NBYX BBIXOIHBIX CUIHAIOB. OTHECEH-
HBIA K CpeaHeMYy apHDMETHYECKOMY, (TTPH TPaaVHPOBKE,

BRIXOAHEIX CHTHasoB Mnpubo-

s a aHaMN3e U KOHTPOJE

o [Iposepka NPHEMIEMOCTH 1. Moayne OTHOCHTENBHOrO OTKAOHEHHA CPENHErO Bbi-
o rpanyHpOBOYHBIX XapaKTepH- XOAHOr0 CHIrHana Qs rpagyHpOBOYHOro pacTBopa OT
o~ ctuk (I'X) COOTBETCTBYIOLIEA TOMKH Ha IPaNyHPOBOYHON XapakTe-

PUCTHKE
2. KoadoduiumeHT Koppensluuu

- | KoHutpons CTabMALHOCTH Moayne OTHOCHMTENLHOTO OTKJIOHEHHS PE3YNbTATOB

S | rpaAyHpOBOYHONR Xapakrepu- U3MEPEHHUA MacCOBOH KOHLEHTpPaUHKM J/IEMEHTA B KOH-
CTHKH YONBHOM DACTBODE OT NPHIIHCAHHOIO 3HAYEHUL

§ Kourpons cxoaumoctuH pe- n 3.10.2 PazMax pe3ynabTaTtoB H3MEpPeHHH MaccoBOM n0naH 3ne-

3YNLTATOB [apanienbHeIX MEHTOB ANA ABYX MNapaiienbHblX ONpeaAeNeHHH, OTHe-
onpenaeneHu CEHHBIN K CpelHEMY apH(IMETHHECKOM L
e KoHTponbs npaBHNBHOCTH OTHOCHTENLHOE OTKNOHEHWE pe3ynbTaTa H3MEPCHUS
maccoBoit nonu 3nemeHta B 'CO 0T aTTecTOBAaHHOrO
3HAYCHHA

| PykoBoauTens cCEKTOpA {é lf 5@ -
' y , # :
! aHAJIMTHYECKOro KOHTPOJsA OOLEKTOB OKpYXaIOIUEH cpeapl 7 & oot 7 RN \' -1 (
+ ";?__.:-- = "'_ ’_,_-"" - : = '.n..:‘ ‘ S .- "-i-*" "'"'-i'*- 3 Sy = _L‘ S -_; . ‘r_.': ” e -- ,,-'t_ e ";""':".:';"',..".,". ,..r.":.-r -~ - ..--'\;'..,h T e
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IIpunoxxeHue k ceugerenscTBy 06 arrectaudu Ne 242/47-2008 ot 4 uions
JIuct 1 nucroB 7

bro/ker HeonpeaeJ e HHOCTH H3MEpPEHAH MAacCcOoBO# /10/IH 3J1eMEHTOB B II0YBaX, 'PYHTAX H JOHHBIX OT/I0KEHHAX.

Ilo metoay A3-UCII
Tabnuua 1

=,

X. =

l

(Cui=Cx)-V-k -

0,02

0,08

0,6

No HcTounuK HeomnpeReneHHOCTH Tun
nn OLIEHKH
n'rSO,un n'rSO,un
5,010 1,0-10°
Mr/Xr Mr/xr
] CXOAMMOCTE PE3yNbTAaTOB H3IMEPEHHH A
e 8 9,7
|(K)yue _ L
2 Macca HaBeCKH aHaAM3UPYEeMOH Mpo- B 0,02 0,02
! | 6bl, U _ -
3 O0BEM NPUrOTAaBAHMBAEMOr0 pacTBopa B 0,08 0.08
| ananusnpyemoit npo6sl, u, | -
4 Hamepenue rco, MCMONB3Ye- B
MAacCoOBOi  KOH- | Mbi€ NpH rpaxyH- j 0,6 0,6
UCHTpPaLUH  HO- | POBKeE, Ug |
HOB, [IpuroToBnexHue B
(C) PafyHPOBOYHBIX | 2,94 2,94
|_pacTBOpOB, Up_ S B
[ToctpoeHue B
rpagyupOBOYHOH Y
XapaKTEPHCTHKH, ’
Upg S
Bo3moxHas B
HECTAaOUNLHOCTE |
rpagyyMpoOBOYHOIN 1,18
XapaKTePHUCTHKH,
. L — | Ung
5 | Ilpobonoaroroska, ugg . B 6,8
6 | Pasbamnenue, ux o ’ B 0,1
| _ymmapnaﬂ CTaHAAPTHAR HEONpPeAEAEHHOCTD, U, 14.1
PaciiMpennas Heonpeaeaennocrsb (k=2), U 28,1
[Ipanato

2,94

X =

m

OIHOCHIEJ[EHM AHNAr

or 50 no
1.0-10°

or 50 no
smo’

or 0.5 no
5.0-10°

X1+ X,

ad HCONMpeACICHHOCTDL, %o

A ““ --“

or 50 70 | or 5,0 no ms,ﬂno
1 &10’ 5 0-10° 5.0-10°
Mr/xr Mr/xr Mr/xr Mr/xr

30

H

oT 0,5 a0
3 0-1{1
Mr/xr

1,18
|

15,1 14,3 14,0

Mg Cu Mo
or 5,0 ao m-'O,S mo | or 1,0 no !
$,0-10° 1,0-10° 1,0-10°
ME/xr mr/xr | wmr/xr
-

7,2 i 9,2 |

0,02 | 0,02
3 008 | 0,08 | 0,08
06 | 06 | 06
294 | 294
——
8‘8 l 8,8 8’8
108 | 1,18 | 1,18 | L8
68 | 68 | 68 | 68 | 68
o1 | o1 | o1 | o1 | o1 !
13,6 | 148
273 | 296

28,0




[IprnoxeHue K CBUAETENLCTBY 00 aTtTectaimu Ne 242/47-2008 ot 4 uroHs
Jlvucr 2 nmuctoB 7

il el el -

[Iponospkenue tabauus! 1

Ne | FICTOYHHK HEONpeaeICHHOCTH OTHOCHTEC/TbHAK CT2 as HCOMPCACIEHHOCTS, % .
" --“““ “ -- v
n'rSOnn mﬂSnn ot 0,50 no or (.5 no or 0,5 no or 0.5 no ot 5.0 a0 u'rUS.uu or 0,5 no ot 5.0 no
smo 1 0 w 1 n-lo’ 1,010 1 o-lo’ 1,0-10° 5,0-10° 1,010° 1,0-10° 1,0 10°
| L MI/xr mr/xr Mr/xr Mr/Xr Mr/xr Mr/xr |
] CXOnuMOCTh  DE3YNLTATOB M3MEDPCHHH
—X- 9,2 9,4 8,7 8,2 9,7
T_,l ) y Ux _ — —_—
Macca HaBeckM aHanH3HpyeMo#l npo- 0,02 0.02
| ObLun ] N ]
3 OOBéM npHroTaBIMBaEMOro pacrsopa 0,08 008 | 008
| a”Hanu3upyemoit mpobs, uy |
4 H3mepeHue ['CO, ucnonssye-
MaccoBoil  KOH- | MbI€ NpH rpagym- 0,6 0,6 0,6
LHEHTpAaLUHH  HO- | DOBKE, U, - |
HOB, | IlpurorosneHue
(Cn) rPanyHpOBOYHBIX 2,94 294 | 294
| _pacTBOpOB, Up
[IocTpocHne
rpagyupoOBOYHOM 8.8 8.8 88
XapaKTEepHCTHKH,
Upg
| BosmoxHas i
HECTaGHIBHOCTE l |
rpagyHpOBOYHOMN B 1,18 1,18 1,18 1,18 1,18
XapaKTEPHUCTHKH, | '
Ung o

| Tipoboromroronsa, by B - 0 0 0 S T
6 Pas6asacHue, Uy ) B o0 | ot [ ot [ o1 | o1 | ot | o1 | 01 | 01 | o0l 0,1 ot | 0l

Cymmapnas crannaprias neonpeaenenmoCTE, i TN T S 7 YOB  S J T S 7 S 7 M T 7S T T 7 P B |
Pacumpennas neonpeaenennocts (k=2), U___ 298 | 281 296 290 | 284 | 302 _
30

IlpuusaTto 1

il




[Ipunoxxexne k ceuaerenbcTBY 00 arrectaumu Ne 242/47-2008 ot 4 UioHA
Jiuct 3 nucros 7

broaxer Heonpeae, JeHHOCTH
H3MEpPEHHUH MACCOBOH J0JIM PTYTH B ITOYBAX, IPYHTAX H JOHHLIX OTJIOXKEHHUSAX.

H
Hg _ (_CMi:CX);V'_]f_ Y g :EHgl_'__X__I__I_g_z__
m ’ 2

Tabnuna 2 B
| OTHoCHTENbHasA CTAaHAAPTHAA HeE-
Noe | | OnpeieNIeHHOCTD, %
r/n | UCTOYHHK HEoNnpeaeeHHOCTH Tun oueHku

CXOaHMOCTE pe3yNbTaTOB HIMEpPEHHUH X e s Ux
Macca HaBeckHn aHanu3npyemo#t npoOul, Uy

O61p¢M NpHroTaBNMMBAEMOTO PAcTBOpa aHAMM3HpYEeMOll
DOOBI, Uy
Hamepeune
MaccoBOoH  KOH-
HEHIpalHH  HO-
HOB,

(C)

I'CO, wucnonelyeMmsic npu rpa-

IIpHroroBacHHE rpaXyHpoOBOY-
HBIX PACTBOPOB, U,
[TocTpoenne rpaxyupoBouHoOi
XaApPAKTEPHCTHKH, Up,
BoamoxxHas HecTaOHMBHOCTE
rpagynpoRO4YHOMN XapakKTepHCTH-
KH

CyMMapHas CTAHAAPTHAS HEOMPEOCICHHOCTD, U

Pacuinpennas neonpeaenenHocts (k=2), U

IIpuusTo




[TIpunoxeHue K ceuaerenbCeTBy 00 arrectaiun Ne 242/47-2008 ot 4 nroHs
JIuct 4 nuctoB 7

bropxer HeonpeaeIeHHOCTH H3IMEPEHHAH MAacCOBOH 0/IH 3/1IeMEHTOB B IOYBAX, (PYHTAX H AOHHBIX OT/I0KEHHHAX.

AAC AAC AAC
vAaC _(Cyi=Cx)-V-k < XMG xS
1 — ’ —
m 2
ITo meToay AAC IT
__Tabnuua 3 ]
Ne MCTOYHHK HeonpeaeneHHOCTH Tun ' i Omocmmaacmm YTHaA HEOMPEACICHHOCTD, Yo — ) L
or 5,0 no or 0,5 no or 50 no ot 5,0 no r.rrﬂinu or 5,0 no mOOS ot 0,5 no trrOSnn or 5,0 no n'rDSnu nrDSnn ml-.ann _mo,os or 5,0 no rn-rﬂ,snu_— ot 0,50
5,0-10° 1,0-10° 1.0-10° 1,&10’ 5.0-10° s,mo’ 1,&10’ 5,0-10° 5 010 5 n 10 1,0-10° 1,0-1¢ 10 5,0-10° 1,0-10° 20
| Mmr/xr Mr/xr Mr/xr Mr/xr it/ xr wMr/xr l O 10’ Mrixr Mr/xr Mr/xr Mr/xr Mr/xr 1,0-10° Mr/xr Mr/xr 1,010°
| _ i _ Mr/kr Mr/xr
1 CXOOuMOCTE PpE3yNbTAaTOB H3MEPECHHUHR A 1
< AAC 8,5 7,3 9.4 , , 8,2 7,2 9,7 9,8 8,2 7,8 8,7
L (X D, Ux i - - — — i
2| Macea nanecxu anamsupyemod mpo- | B 0.02 | 0,02 ! 0,02 “ 002 | 002 | 002 | 002 | 002 | 0,02
I)I} um _J- . b > | _‘l 3 1 b ) !- L 1 .
AHATH3UPYEMON Mpobkl, U, | P | { ’ ’ | D ’ IR
4 Hamepeuue ['CO, ucnonmsye- 1
MaccoBOH  KOH- | MBI€ TIpH rpanmyH- 0,6 0.6 0,6 , , 0,6 0.6 0,6 0,6 0,6 0,6 0,6 0,6
LeHTpauMH  HO- | POBKE, Ug 1B 1 | 1
HOB, IIpuroToBnexHue
(Cw) rpagyyupOBOYHBIX t 2,94 294 | 294 2,94 2.9 2,94 2.94 2,94 2,94 2,94 2,94 2.94 2,94
| _pacTBOpOB, Up | B | | |
[Tocrpoeune
FpaLyHpOBOYHOA 88 38 | 88 8,8 .8 8.8 8.8 8.8
XapaKTepPHCTHKH,
BoamoxHast I r
HECTaOWNBHOCTD |
rpazyHpOBOHHOI 1,6 1,6 | 1.6 1,6 1,6 1.6 1.6 1,6 1.6 ! 1,6 1.6 1,18
XapaKTEPHCTHKH, |
— — unﬂ e B = —
5| TpoGonoarorosxa, g, B mm 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 6 8 6,8 68 | 68 | 68 6,8
6 | Pasbammenme, ux . mmmmmmmm 0,5 0,5 05 | 05 | 05 0,5
Crrmvapuan ramsaimias weampezcnemocr | 144 | 13,7 | 150 | 139 152 | 14,7 5.7 [ 152 [ 152 140 | 143
— : I !
Pacurnpennan neonpeneaennocts (k=2), U | 23 8 | 27,5 | 299 | 27,8 27, 6 1 30,3 | 293 27,5_ 274 | 303 | 304 28,0 | 29,1

ey
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[TpunoxkeHue k ceuaeTenscTBY 00 arrectaiuu Ne 242/477-2008 ot 4 uioHs
JIner 5 nuctoB 7

HPO,IIOJI)KEHHE TaOIUIIBI 3

Ne McTodyHuKk HeonpeaeneHHOCTH | Tun . OTHOCHTENIbHAA CTAHAAPTHAA HCONPEACICHHOCTD, %o ] R - ‘ _ -
n/n OUEHKH | Pb Se St — Te Ti Cr I Zn |
[ or 0.5 101,0-10 ot 0,5 1o 1,0-1G ot 0,5 no 1,0-1¢ ot 5,0 no 1,0-1C ot 0,5 nu 1.0-1C or 0,5 10 1,0-1C ot 5,0 1o 5,0-1¢ or05201,010° | or05203,0100 |
| _ _ _ [ mr/kr Mrixr Mr/kr sr/xr Mr/xr mrixr . _ wmrfkr [ Mr/xr
] CX0AUMOCTD pe3yibTaTOB H3IMEPEHHH A i
<7 AAC 8,1 8,6 7.8 9,3 87 8,8 9,5 8.4 9,1
(XM M e N
2 gﬁic:l:: HaBECKH AHAIHM3HUPYEMON IIpo- B 0.02 0.02 0.02 0.02 0.02 0.02 0,02 0.02 0.02
| — S S | N W
3| O0vém npurotasnusacmoro pacteopa | B 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08
{ aHanM3upyeMoi npoOsl, uy | 4
4 M3mepenne I'CQO, chonwyc-
MACCOBOH  KOH- | Mbie MPH TPagYH- 0,6 | 0,6 . 0,6 0,6 - 0,6 0,6 0,6
LEHTPAUHH  HO- | POBKe, Ug | B | . . |
HOB, [IpuroTorneHne I_'
(Cor) rPaayupOBOUHBIX 2.94 2.94 2,94 i 2.94 f‘ 2.94 2,94 2.94 2.94
 pacTBOpOB, Uy | B L _ . | [
[Toctpoenue T |
TPAIYHpPOBOMHON - 8.8 8,8 8,8 8,8 8,8
XapaKTEPHCTHKH,
| Upg B
Bo3amoxkHas _T
HecTaOHNBLHOCTE
rpaxyHpOBOYHON 1,6 1,6 1,6
XapaKTCPHCTHKH,
Ung | B
5___ | TpoGonoaroToska, up, B 6.8 6,8 6,8 68 | 68
6 PaiGaneHHe, Uy | B 0,5 | 05 0,5 05 {05

Cymmapuan CTAHAAPTHAS HEOMpeAENEHHOCTD, Uc 14 2 14 s | 14,0 mm_

Pacuupennas neonpeaenensiocts (k=2), U 28,4 28,9
30
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[TIpunoxenue k cBUAETEABCTBY 00 arrectaruu Ne 242/47-2008 ot 4 HioHA
JIuct 6 nuctos 7

broapxer HCOIIPECACJCHHOCTH ﬂsmepemlii MACCOBOM J0JIH 3JIEMEHTOB B nokuBax, rpyuTax M J10HHbIX OT/I0KCHH1X.

Y AAC, _ (

z ——

IIo meTtoay AAC ¢ mi1aMeHHOH AaTOMH3al[HEH

m

CMz'_CX)'V'k

)(AAC1 n )(rAAC2

2

asd HCOMpPEACNCHHOCTD, %

L 0 0 0 O
Mry/xr

or 5,0 nn
l,f}lO
Mr/xr

OTHOCHTENLHAR CTAHAAD
or 5,0 m or 5,0 no or 5,0 no
5.0-10* 5,0-10° 5.0-10°
Mr/xr Mr/xr wmr/xr

2,94

2,94

2,94

2,94

2,94

8,8

or 1.0 ao
1,0-10’

Mr/xr

or 50 no
5 0- '10°
Mr/xr

ot 5,0 nu
50 10°
m:fxr

J

~ Tabanua 4 , -
Ne Hcrounnk HeonpeaeaseHHOCTH Tun L
/n ouenxu | Al Be “ V
ot 5,0 no 5,0 no ot 5,0 no ot 5,0 a0
' so10t | 5010 5,0-10° 1,0-10°
1 i [ wmr/kr Mr/xr mr/xr | Mr/xr
i CX0JHMOCTE Pe3yNIbTATOB H3MEPCHHUIA A
(X249, u, L 80 | 75 | oo
2 Macca HaBeCKH aﬂmmnpyemoﬁ [po- B
| OBl Un | - 0,02 | 0,02 0,02
3 OObEM NpPHUIOTaBNHBAEMOro pacTBopa B |
aHAM3HPYEMOR po6BI, U, 0,08 0,08 0,08
4 H3Meperue ['CO, ucnonssye-
MacCOBOH KOH- | Mbi€ MPH TpaxyH-
LEHTpauMy  HO- | pOBKe, U - - B 0,6 - 0,6 | __0,6
HOB, I IpuroToReHUE | !
(Co) IpayHpOBOUHBIX '
| pacTBOPOS, U, B 2,94 294 | 294 | 294
[TocTpoenne -
rpaayvpoBoyHoft | '
XapaKTEPHCTHKH,
Upg B 8,8 8,8 8,8
Bo3MoxHan | |
HeCTaOMIILHOCTE
rpaayupoBOYHON
XapaKTePUCTHKH, |
L | Unp X B
i:_S_ ‘ Hpoﬁononromaxa, Upp B
6 Pazbasnenue, uy

Cymmapuaﬂ CTaH1aPTHAsl HEONPEAENEHHOCTD, U,

PacuiupenHan HeoNpeesIeHHOCT) (k=2), U

28,3

27,7

29,7

HEHHH TO

29,8

282

m 14,1
28,0 28,8

30

282

Mn

or 1.0 no
50-10°
mr/xr

Cu

ot 1,0 no
5010°
Mr/xr

Mo

ot 5,0 Ao
5,0-10°

m:.{l_cr

2,94 2,94 2,_9_4 2.94 2,94 ‘
| Y
8,8 8,8 3,8 8,8 8,8 )
1,18
I 7
m 6 s 6 8 m 6,8

28,2

152 144 | 14.1 14.8

30,3

28,7

28,2

27,4

29,7




[Ipunoxxenue k ceuaeTenscTBY 00 arrectanuu Ne 242/47-2008 ot 4 HroHs
JInct 7 nuctoB 7

[Tponomxkenune Tabauisl 4

Ne M CToOYHHK HeonpeACIEHHOCTH Tun OTHOCHTEISHAA CTaHJaPTHaA HCONPEACAEHHOCTS, Y%
or 1.0 no or 5,0 no or 50 no or 1.0 a0 ot 5,0 no or 1,0 a0 or 1.0 ao ot 5,0 0 ot 5,0 ao or 5,0 no ot 5,0 oo or 1,0 no or 1,0 no
5,0-10° 5,0-10° 5.0-10° 5,0-10° 5,0-10° $,0-10° 1,0-10° 5,0-10° 5,0-10° 5,0-10° 1,0-10° 5010° 5,0-10°
' | . _ _ Mr/xr Mr/xr Mr/xr Mr/xr Mr/xr Mr/xr M/KT Mrixr Mr/xr mr/xr | mr/er Mr/Kr Mr/xr |
1 CXoauMOCTh PE3Y/JILTATOB H3IMEPCHUIA A | - “-
<7 AAC 94 8 7.8 8,6 8,2 8,2 9.3 | 9.1 92 9.4 8,7 8,2
. (X > Ux I V—— / ]
2 Eilac:;‘a HABECKH aHaMM3HPYEMOH Ipo- B 0,02 0,02 0,02 m 0,02 m 0,02 mm 0,02 0,02 0,02 0,02 0.02
n 2.0 -— - —— — —
3| Obweém npuroTasneaemoro pacrsopa | B 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08
| aHanmM3upyeMoi npodsl, uy _ | 1 ]
4 Hamepenue I'CO, wucnonsiye- I
MACCOBOH  KOH- | MBIE NpM rpagyM- | 0,6 0,6 0,6 n-“ 0,6 0,6 0,6 0,6 0,6 0,6 0,6 0,6
LUEHTPAUMH  HO- | POBKE, Uy | B
HOB, [IpurororneHune
(Cin) rPaIyHpOBOYHBIX | 2,94 2,94 2,94 2,94 2,94 2,94 2,94 2,94 2,94 2,94 2,94 2,94 2,94 2,94
pacTBOpOB, Ug B |
IToctpoenne
rPaLyHpOBOIHOR 3.8 8.8 3.8 8.8 8.8 8.8 8.8 8.8 8,8 38 | 88 3.8 8.8 3.8
XapaKTepPHUCTHKH,
| Ypg = B | S S _
Bo3MoxkHan
HeCcTabHNBHOCTE l ! |
rpagyHpOBOYHOMN 1,7 1,7 1,7 1,7 1,7 1,7 1,7 1,7 1,7 1,7 | 1,7 1,7 1,7 1,18
XapaKTepHCTHKH,
| Ung

5 - [1pobonoAroToBKa, Ugp 3, 6,8 6,8 | 6,8 6,8
6 Pas6aBneHue, Uy o5 | os | o5 | os | o5 | 05 | 05 0,5 0,5 0,5 0,5 0,5 0,5

B
mmmmmmm 6,
B 0,5

8
 Cywmapnas cramaapruan neonpesencnmocrs, i | 150 | 14,1 | 145 | 140 | 145 | 143 | 145 | 143 | 1495 | 148 | 148 | 150 | 145 | 143
Pacuimpenuan nconpeacnennocts, (=2), U — 29.9 29,0 28,5 | 298 | 206 | 297 | 299 | 291 | 285
30

Hpuusro

Oyenkxa (Heonpedenénnocmu) muna A - nonyyeHa nymem Cmamucmu4ecko20 aHaiu3a paoa Habawoeruu.
Oyenxa (Heonpeodenénnocmu) muna B - nonyuena cnocobamu, omiuuHuiMu om cmamucmuyecko20 aianusa paoa Habnwodenui.
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