OEAEPAJIBHAS CAYXEBA 11O HAJA30PY
B COEPE HPHPOAOIIOJHL30BAHHAA

KOJMYECTBEHHBI XUMAYECKHAN AHAJIN3 BOJ{

METOIUKA H3MEPEHHIN MACCOBBIX
KOHIEHTPAIIA ATIOMHHWASL, BAPHS, BOPA,
KEJIE3A, KA, KAJNBIHUS, KOFAJLTA, MATHHAY,
MAPTAHIA, MEJW, HATPH S, BUKEJSA,
CTPOHIIMSI, TATAHA, XPOMA H IIEHKA
B INTHEBBIX, IPHPOAHBIX H CTOYHBIX BOJAX
METOJOM HCII-CIHEKTPOMETPHH
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MeToauka AoOnymeHa AJAS Uejel rocyiapcTBEeHHOro

IKOJIOrHYeCKOro KOHTpOaAs

MOCKBA
(u3pasme 2011 r.)
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Hacrosmuit  HOPMAaTHBHBI  JOKYMEHT  YCTaHAaBJIMBaeT  aTOMHO-
SMHCCHOHHBIM METOJ ONpencNeHHs MAcCOBBIX KOHUCHTpalMi amoMmuuns, Ga-
pusa, Bopa, kene3a, Kamud, Kanbuud, KoGansTa, MarHus, Mapradua, MeIH, Ha-
TpHsA, HHKEJE, CTPOHUMS, TUTAH3, XpOMa H LMHKA B MHTHEBBIX, IPUPOAHBIX H
CTOYHBIX BOAAX C MIPHMEHEHHWEM HHIYKTUBHO-CBA3aHHOM ruiasMel. JHana3zoHs!
onpenenseMsX KOHUSHTpaUMH yka3aHel B Tabnuue 1. B 3aBHCHMOCTH OT MMO-
CTaBJIEHHOH 3aJ]a4d MPOBOJAT ONpPENETEHHE MACCOBBIX KOHUEHTPALUHA dJIeMeH-
TOB KakK B BHIE HX 00IIEro compepkaHus, Tak H B BUIE PACTEOPEHHBIX, KHCIOTO-
3KCTparupyeMblX WIH B3BEIIeHHBIX GopM.

Ha pesynerathl onpeaeneHds MaccoBOd KOHUEHTPAUMHU DJIEMEHTA MOTYT
OKa3hIBATh MELIAIOIIEe BIHAHHE ApyrHe sneMeHTH (3ddekt HATEpdepeHMu).
T1puMepE!l NpHBEEHB! B NPHIIOKEHHH 1.

Briok-cxeMsl NpOBEACHHUS aHAJIM3a MPH ONpeieNieHHH 00IIero coxep)kaHus
37IEMEHTOB B MUTHEBLIX, IPUPOIHBIX H CTOYHHIX BOIAX [PUBEACHHI B IPHIIOKE-
HHAX 2 4 3.

Taod6annal- /nanazonanl onpenenseMblx KOHNEHTpaunii

DnemMent JluanasoH onpeseAeMbiX KOHReHTpanuit,*
Mr/aM
AJDOMHEHH 0,04 - 1000
Bapmit 0,01 -50
Bop 0,04 - 1000
Keneso 0,01** - 1000
Kannit 0,25 - 500
Kansnuit 0,25 - 1000
KoGameT 0,04 - 1000
Marumii 0,1-500
Maprasen 0,005** - 1000
Menn 0,04 - 1000
Harpmit 0,25 - 1000
Hukens 0,04 - 1000
Crponuyii 0,01 - 1000
Taran 0,04 - 1000
Xpom 0,04 - 1000
RIS 0,002** - 1000

* Ilpu pazbasnernuu 603Modicen ananua npob ¢ Gonee ebiCOKUMU COOCPICAHUAMU Me-

Mmainos.

** [Ipeden uamepenua yxazan ¢ yuemom KoHyenmpupoeanus npobet ¢ 10 pas.

B 3aBHCHMOCTH OT TEXHUYECKHX XapaKTEPHCTHK CrEKTpoMeTpa AIf JoC-
THXCHHUA NMPeJeNia H3IMEPEHH JONYCKAETCs NPEIBAPUTENEHOE KOHIICHTPHPOBA-
HMe npob nyTeM ynapusauus g 10-30 pas.

TTpOJOIDKHTENEHOCTE OIHOTO SJIEMEHTOONPEJCHEHHS MO ONHOM WJIH He-
CKOJILKMM CIIEKTPANBHEIM JIMHUAM (TpU NMapauICLHEIX ONpeAe/ICHHs), BIJTIOUYas

1
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BpeMs1, HeOOXOMMOE JUIA NPHTOTORNEHHS [PadyHPOBOYHBIX PACTBOPOB, CTabu-
JH3alMH (pakena IasMbl, MPOMBIBKM CHCTEMB! MEXIY OIpEAcTeHUIMH U IO0-
CTPOEHHA IrPaAyHPOBOYHOr0 rpaHKa, OKOJIO JBYX YaCOB.

1. METOA H3MEPEHUH

Merto OCHOBaH Ha H3MEPEHUH MHTCHCHBHOCTH M3/Iy4YEHHs aroMOB OIpe-
JIeJISEMBIX 3JIEMEHTOB NPH PacHbUICHHH aHAIH3HPYEMOH MPOOEl B aproHOBYIO
IUTa3My, HHOYKTHBHO BO3GYX/JaeMyi0 PaHOYaCTOTHBIM 3IEKTPOMArHUTHBIM
nosieM. MHTEHCHBHOCTh CNEKTpaNbHBIX JIMHHH IPH XapaKTCPUCTHYECKMX Ui
K@KJIOrO 3/IEMEHTa JUIHHAX BOJH PErUCTPHPYETCA AETEKTOPOM, M3MEpAeTCs H
06pabaTbiBaeTCs KOMIBIOTEPHOM CHCTEMOHH.

2. IPUITUCAHHBIE XAPAKTEPI/ICTI/IKHVHOKA&‘\TEJIEI.;I
TOYHOCTH H3MEPEHHH

Hacrosmas Meronuka obecneyuBaer TMOJY4YECHHE DPE3YyNbTAaTOB aHaNu3a C
MOrpelIHOCTAMH, HE MPEBRIUIAIOITIMMH 3HaYeHHH, NMPHBECACHHEIX B Tabnuue. 2.

T a6.auua2 - /inanasoHbl H3MepsieMbIX KOHIEHTPaudi, OTHOCHTeIbHbIE
IOKA3aTeJIH TOYHOCTH, NPABHILHOCTH, NOBTOPAEMOCTH H BOCNPOH3BOAH-
MOCTH METOJAMKH NPH A0BEPHTeILHOH BeposiTHocTd P=0,95

Jnanason HauMeHOBaHHE METPOJIOTHYECKOH XapaKTEePHCTHKH
onpeaenseMbIX COACP- Hokazareas HoxkazaTtensb IokazaTens Ilokazarenn
Kaun, mr/nm’ NOBTOPHEMOCTH npasimsnocm BOCHPOH3BOAH- TOYHOCTH,
o, (), % &, % MOCTH, 8, %
S R(a)v %
Amomuauyii
ot 0,04 5o 2,5 Bxi. 9 16 12 28
cB. 2,5 xo 1000 Bxn. 7 8 10 21
Bapwmit
ot 0,01 mo 0,5 Bk 9 10 13 27
cB. 0,5 no 50 B 7 8 10 21
Bop
ot 0,04 10 2,5 BKIL. 8 12 11 25
cB. 2,5 no 1000 Bx. 3 6 4 10
XKeneso
ot 0,01 no 0,1 Bx. 12 15 18 38
cB. 0,1 no 1 B, 6 13 8 20
cB. 1 no 100 Bk 4 4 7.5 15
¢B. 100 no 1000 BRI 3 3 5 10
Kanmit
010,25 10 5 BKIL. 6 5 9 18
cB. 5 g0 500 BKI 3 3 S 10
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Junanazon HaumeHoBaHHE METPOJIOTHYECKOH XAPAKTEPHCTHKH
OMNpeACINEMBbIX coxep- IToxazatens Ilokaszarens Hoka3arens Hoxazarein
acanuii, mr/am’ MOBTOPHEMOCTH | NPaBWILHOCTH BOCRPOH3BOAH- TOSHOCTH,
o, (8), % 3., % MOCTH, 8, %
[sJ R(B), %
Kans i
o1 0,25 mo 10 B 8 5 11 22
cB. 10 mo 100 k. 4 4 75 15
cB. 100 no 1000 Br. 3 3 5 10
Kobamst
ot 0,04 50 0,5 BKL. 8 12 11 25
cB. 0,5 no 1000 exi. 3 6 4 10
Maruwii
ot 0,1 no 1 Bk 8 5 11 22
cB. 1 mo 100 Bxu. 4 4 7.5 15
cB. 100 o 500 k. 3 3 5 10
Maprasen
ot 0,005 zo 0,01 Bxn. 12 15 18 38
cs. 0,01 mo 0,05 Bx. 10 12 14 30
cB. 0,05 no 0,5 BxuIL. 8 8 11 23
ci. 0,5 no1000 exu 6 5 9 18
Mens,
ot 0,04 10 1 Bran. 7 15 10 25
cB. 1 no 1000 pxn. 3 6 4 10
Harpuii
ot 0,25 1o 1 BxIL 11 6 15 30
cB. 1 go 10 Bri 6 5 9 18
cg. 10 no 1000 Bk 3 3 5 10
Hukens
ot 0,04 10 0,5 exu1. 8 12 11 25
cB. 0,5 no 1000 Bk 3 6 4 10
CrpoHunit
ot 0,01 no 10 Bx. 6 9 9 20
¢B. 10 no 50 px1. 5 6 7 15
cB. 50 o 1000 BKu1. 3 6 4 10
Turan
ot 0,04 1o 1000 BxiL. 9 8 13 27
Xpom
ot 0,04 1o 0,25 Bxr. 9 8 12 25
cB. 0,25 no 1000 BK. 7 8 10 21
Lank
ot 0,002 g0 0,02 k. 16 15 23 48
cB. 0,02 no 0,1 Bxn. 8 13 11 25
cB. 0,1 30 1000 Bra1. 5 4 7 14
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3. CPEJCTBA H3MEPEHHI, BCIOMOTATEJbHOE
OBOPYXOBAHHE, PEAKTHBBI H MATEPHAJBI

3.1. Cpeocmea usmepenuii

3.1.1. ATOMHO-3MHCCHOHHBIH CIIEKTPOMETP € MHIYKTHBHO-CBA3aHHO# IUia3-
moii, Hanpumep, ICAP 6300 Duo (crniexrpansHelii auanaszon 166-847 HM, crnek-
TpaibHoe paspemense < 0,010 M) npouseoacTea ¢pupMbl Thermo Electron wiu
moboit Apyro# ¢ aHANOrHYHHMH XapaKTCPHCTHKAMH.

3.1.2. Becwl naGopaTopHsle ¢ MakcUManbHO# Harpy3koii 300 r 2 kiacca To4HO-
cti no 'OCT P 53228.

3.1.3. Craunaptssie o6pasusl ('CO) amomudus, 6apus, 60pa, xenesa, Kaus,
Kanblus, KobanbTa, MarHud, Maprasiia, Meis, HaTpHsi, HHKENA, CTPOHIMUA, TH-
TaHa, XpOMa M LMHKa C OTHOCUTENbHOM NOTPEMIHOCTHIO aTTECTOBAHHBIX 3Haue-
HHIi MAacCOBBIX KOHLIEHTpalui He 6onee 1%.

3.1.4. Kon6bi MepHBEIe BMECTHMOCTEI 25; 50; 1000 cm’, mo TOCT 1770, knace
TOYHOCTH 2.

3.1.5. [IumeTKH rpagyMpoBaHHbie BMeCTHMOCTBIO 1; 2; 5; 10 cM’, mo
I"OCT 29227, x1acc TOYHOCTH 2.

3.1.6. LlunuHapsi MepHele HaliMBHbIEe BMecTHMOcThio 100; 500 cm’, no
TOCT 1770, xnacc TOYHOCTH 2.

3.2. Bcnomozamenvhosie obopyooeanue

3.2.1. Bupuctwnstop creknannsiit BC no TV 25-11.1592 unu ycranoBka s
AOJyuyeHHs  AEMHUHEPATM30BAHHOH BOAB  (CTEMEHb YHCTOTHE 2 MO
I'OCT P 52501).

3.2.2. CrakaHbl XHMHYECKHE TEPMOCTOMKHE BMECTHMOCTEIO 50; 100; 250 o,
no "'OCT 25336.

3.2.3. TTonM3TWICHOBBIE €MKOCTH JUIS XPaHEHUA NMpo0 BMECTUMOCTHIO 250 —
500 cv’.

3.24. l;IOJlH:)THJ'IeHOBLle €MKOCTH JUIAl XPaHEHHA pacTBOPOB BMECTHMOCTBIO 25 -
100 cm.

3.2.5. Inutka anexrpudeckas no FOCT 14919 unu 6ana necyanas mo TY 10-
23-103 un¥ MHKpOBOJIHOBAA M€Yb C 3aKPHITHIMH CTakaHamu, Haupumep, MDS-
2000 wm Mars 5 (CEM).

3.2.6. XonoaunbHUK OBITOBOH Ui XpaHEHHS NMPo6 H pacTBOPOB MPH TEMIEpa-
Type 2-10 °C.

3.2.7. Jlo3aTophl ¢ BapbHpyeMsIM o6bemom 0,1-5 e’ o I'OCT 28311.

Hpumeuanue: Jonyc A UCHOAL3O cpedcmea usmeperuti u 8CnOMO2amensHoe
000pyoo6aHue ¢ MEeMpPOROSUNECKIMU U MEXHUHECKUMY XAPAKMEPUCTUKAMU He Xydie, YeM
BLIULEYKAIAHHDBIX, 8 MOM YUCTE UMNODIMHYIE.
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3.3. Mamepuanw

3.3.1. dunsTpsl MeMOpaHHble ¢ auMameTpoM nop 0,45 MM THn MOA-MA no
TY 6-05-1903.

3.3.2. OuneTphi MeMOpaHHbIE C NWAMETPOM NOp 5 MKM WiH QHIBTPH OyMaxk-
Hble «Oenmasn neHTa».

3.3.3. AproH ra3oo6pa3zHbli, Belcokoi uucToThL, no [[OCT 10157.

3.3.4. Bymara HHAMKaTOpHas yHHBepcaibHas o TY 6-09-1181.

3.4. Pearxmuswl

3.4.1. Kucnora a30THas1, KOHLUEHTPHPOBaHHasA, X.4., o 'OCT 4461 wm oc.4.
no 'OCT 11125,

3.4.2. Kucriota consiHas, KOHUEHTPHpOBaHHas, oc.4., mo FOCT 14261.

3.4.3. Ilepekucs Bopopoaa 37%, mex., no 'OCT 177.

3.4.4. Bona muctwomiposanHad no FOCT 6709 wiu poga s abopatopHOro
aganu3a o F'OCT P 52501 (crenens uuctoTs! 2).

ITpumenanue: lonyckaemca ucnons308ame peaxmusyl U Mamepuanst ¢ Kéanuguxayu-
ell He HUNCE, HeM Y BLIULEYKAZAHHBIX, 8 MOM HUCRE UMNODMHbLIE.

4. YCJIOBHAA BE30NTACHOI'O MPOBEAEHMA PABOT

4.1. IIpu BHINONHEHHH aHANH30B HEOOXOAMMO COGIONATs TPEOOBAHHUA TEXHU~
KM 0€30MacHOCTH IMpH paboTe ¢ XHUMHYECKHMH pEaKTHBaMH MO
I'OCT 12.1.007.

4.2. Tlpu pabote ¢ obopynopaHHeM Heobxomumo coOMOAaTH MpaBHia JJEK-
Tpobesonacuoctn no FOCT P 12.1.019.

4.3. OOyuenue paboTtaromkx 6e30nacHOCTH TpyAa AO/DKHO OBITH OpraHH30Ba-
Ho B cootBercTEul ¢ TOCT 12.0.004.

4 4. MMomeienue naboparopuM AOHKHO COOTBETCTBOBATH TpeOOBaHHAM IO-
xapuo# 6esonacHoctd mo 'OCT 12.1.004 u uMeTh CpeacTBa MOXKapPOTY-
wenus no F'OCT 12.4.009.

5. TPEBOBAHHA K KBAJIHOHKAIIMHA OIIEPATOPOB

K BHINOJHEHHIO M3Mepenuti U 06paboTke NX pe3yJILTATOB AOMYCKAIOT JIMLL,
HMEIOIUMX BHICIIEE HH)XEHEPHO-XHMHYECKOe 00pa3zoBaHHE, BIANCIOUIMX METO-
JIOM aTOMHO-3MMCCHOHHOTO aHATH33, 3HAIOIHMX NPUHIUMN ACHCTBHA, KOHCTPYK-
UHIO U NpaBWia SKCIUTyaTaltii JAHHOIo oﬁopynonaﬂm.

K epinosHenHto paboT mo npoGonoAroToBke AOMYCKAIOT JIUL, HMEIOUIMX
CpeaHee CNEHHANBHOEC XHMHYECKOe OGPBOBaHPlC, 06y‘{eHHLIX METOOMKE Mo~
TOTOBKH Mpo6.
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6. YCJIOBHMSA BBITOJIHEHHASA U3MEPEHHIA

[Ipu BBINOJHEHHH H3MEpEHHT B JlabopaTopui AOJLKHEL OBITH COOMOneHB!
CJIEAYIOUIHE YCIIOBHA:

TeMIepaTypa BO3ayXa 20-28 °C

OTHOCHTENBHAA BIAKHOCTEL BO3TYXa He Gonee 80 % npu 25 °C
4acTOTa NEPEMEHHOTO TOKa (50+1) 't

Hanps>KEHHE B CETH (220+10) B.

7. OTBOP IIPOB

7.1. Ot60p npo6 BoaB! ocymecTBIAOT B cooTBercTBHH ¢ TOCT P 51592 "Bo-
na. Obmue TpeboBanus k otbopy npo6" u 'OCT P 51593 "Boxa mutheBas.
Ot6op npob».
7.2. Tlpo6sl 0TOHpaIOT B EMKOCTH M3 IJIACTHKA WIH cTekia. Tpebyemsiii 06beM
poGEI He Menee 0,2 aM’.
7.3. Tlpu onpeneneHUH DPACTBOPEHHBIX METAWIOB HPOOH BOABl QHILTPYIOT
gepe3 MeMbpanubiii GuisTp 0,45 MKM M TOOKHCIAIOT a30THOM KHCNOTO# AO
pH<2 (koHTpOms no uHAMKaTOpHOI Gymare). Cpok xpaHeuus npo6 - 14 cyTok
IIpY TEMITIEPATYpE OKpY Katoleii Cpesbl.
7.4. Tlpn omnpenencHuu obmiero coaepXaHUd META/UIOB HE(HIBTPOBAHHEIE
MpoOsl BOABI MOJKUCIAT KOHUCHTPHPOBAHHOM a30THOM KucnoTo# g0 pH<2
(kOHTpOJIF MO WHAMKATOpHOH Oymare). Cpok XxpaHeHHus npo6 - 14 cyTok npu
TEMIIepaType OKpPY>KaloLleH cpeasbl.
7.5. Cpok xpaHeHus npo6 6e3 KOHCepBallMH - 2 CYTOK NpH TeMmneparype 2-
10 °C.
7.6. Tlpu otGope mpob cocTapnieTcs CONMPOBOAMTENHHEIH NOKYMEHT IO YT-
BEPXKACHHO#H (opMe, B KOTOPOM YKa3bIBaeTCA:

- LleJIb aHAJIK3a, TIPEANoJaraeMble 3arpA3HUTENH;

- MecCTO, BpeMs 0T60pa;

- HOMep npoOdkl;

~ IOJDKHOCTH, paMuIni oTOMpaloIlero npoby, Aara.

8. NOJATIOTOBKA K BBIIIOJHEHUIO H3MEPEHHM

8.1. IToozomoexa annapamypsi
IMoaroToBKy crnekTpoMeTpa kK paboTe MPOBOAAT B COOTBETCTBHH C HHCT-
PyKLMe# 0o SKCIUTyaTaluH.
Pexomendyemuie ycnosus onpedenenus na npubope ICAP 6300 Duo :
MomHocTs reseparopa 1,0-1,35 kBt
CkopocTh noToka
nnasmooGpasytomero rasa ( aprosa ) 12 M’ /muH
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JlaBnenue Ha pacHBIIHTEND 160-220 xi1a
BpeMs MHTErpUpOBaHUA 20-30 ¢
Koppekuus ¢pona aBTOMaTHyecKas

8.2. IIpuzomoenenue pacmeopoé
8.2.1. Ipurotoenenue 5% (v/v) pacTBopa a30THOH KHCIIOTHI

B MepHoi#i kosi6e BMECTHMOCTEIO 1 M’ K HeGONBIIOMY KOTHYECTBY IHC-
THJUTHPOBaHHOH BOJBI NpHGaBAoT 50 cM’ KOHUEHTPUPOBAHHOM A30THOM KH-
CNOTHL, IOBOJAT 0GBeM pPacTBOpa A0 METKM AUCTLUTMPOBaHHOK BOAOH W Tma-
TeABHO MepeMelnBaT. CPOK XpaHeHHS pacTBOpa - 3 Mecdla NMpy TeMmnepary-
p€ OKpY>Karolueil cpenst.

8.2.2. [IpuroToBjieHHE OCHOBHOIO I'PATYHPOBOYHOTO pacTBopa A ¢ KOHLEHTpa-
umeit 50 mr/om’

OCHOBHOI1 PacTBOp CMeCH OPElC/IIEMEIX IEMEHTOB rOTOBAT U3 COOTBET-
CTBYIOLUMX [OCYNApCTBEHHBIX CTAaHJAPTHBIX OOpa3sLOB BOAHBIX PacTBOPOB HO-
HOB METAJIOB B COOTBETCTBHH C PEKOMEHOAIMEH MX HHCTPYKIHI [0 TIpHMEHe-
HHU. [TooyepeHo OTOMPAIOT ATHKBOTY CTAHAAPTHOTO PACTBOPA KAXKIOTO 3ie-
MEHTa M NIOMEINAIOT B OZIHY MEPHYIO KOJIOY.

IHpumeuanue: Jlonycxaemcsa ons zpadyupoexu ICP-cnexmpomempa ucnons3oeams
MHOZOINEMEHMHBIE CrandapmHbie pacmeopst, hanpumep, ¢upmor MERCK.

BCKpHIBAIOT aMITyJly CTaHAAPTHOTO PACTBOpA, COIEpamero 1 Mr/cm® me-
tamna. ITo 2,5 cM’ cTaHIapTHOrO PacTBOpa KaXIOro METAIA NIEPEHOCAT B MEp-
HyI0 Ko/by BMecTHMOCTEIO 50 cM’. JIOBOJAT 0 METKH 5%-HBIM (V/V) pacTBo-
POM 230THOH KHMCJIOTH M NepeMelntBatoT. [TomyyenHsifi OCHOBHO#N rpamyupo-
BOYHEIA pacTBOp A copepxut S50 Mr/IM KKIOTO META/LIA. Cpok XpaHeHUA
pacteopa - 2 Mecala npu Temneparype 2 - 10°C.

8.2.3. IlpuroToBicHHE rpajyHMpOBOYHOrO pacTBopa C  KOHIEHTpaipei
20 mr/amM’

10 cM® OCHOBHOTO TPajlyHPOBOYHOTO pacTBopa A (50 Mr/IM’) IEPEHOCAT B
MEpHYIO KONGy BMECTUMOCTEIO 25 cM’. JIOBONAT 10 METKH 5%-HeiM (V/V) pac-
TBOPOM a30THOH KHMCAOTHI M TNepeMelnBaioT. [lomyueHHEIR rpaxyHpoBOuHEIH
pacTeop comepkuT 20 Mr/aM> KakIOro MeTalia. Cpok XpaHEHHA pacTBopa —
2 Mecsaua npu remneparype 2 - 10°C.
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8.2.4. [IpuroToBneHHe FpagyHMpPOBOYHOrO pAcCTBOpa C  KOHLEHTpauueit
10 mr/am’

5 cM’ OCHOBHOTO IPaIYHPOBOYHOTO pacTBopa A (50 Mr/IM’) MEepeHOCAT B
MEPHYIO KOJIGY BMECTHMOCTHIO 25 cM’. JIOBOAST O METKH 5%-HbIM (V/V) pac-
TBOPOM a30THOR KUCIOTHI M NepeMemIHBaioT. T1omydeHHBI IpaXyHpOBOYHbLI
pactBOp comepxuT 10 Mr/amM’ kaxmoro Merawia. Cpok XpaHeHHA pacTBOpa —
1 Mecsu npu Temmeparype 2 - 10°C.

8.2.5. IlpuroToBneHKe IrpagyHpoOBOYHOTO PacTBOPa C KOHIEHTPALHEH 5 mr/om°

5 cM® OCHOBHOTO IpaJyHPOBOYHOTO pacTBopa A (50 MI/IM’) MepeHOCAT B
MEpHYI0 KOGy BMecTHMOCTBIO 50 cM>. JIOBOZAT N0 MeTKH 5%-HbiM (V/V) pac-
TBOPOM a30THOH KHCJOTHl H nepememyBaloT. [lomydeHHslil rpamynpoBoYHbIiH
PAcTBOp COMEPAHT S Mr/mM’ Kaxnoro metawia. CpoK XpaHeHHs DacTBOpa —
1 Mecsau npu Temneparype 2 - 10°C.

8.2.6. 3I'IpMrm‘oxsnel-u»le TPajyHpOBOYHOIO pacTBOpa ¢ KOHLEHTpauued 2,5
Mr/aM

2,5 cM® OCHOBHOTO IpajHpOBOYHOrO pacTBopa A (50 Mr/mM’ ) mepeHoCAT
B MEPHY10 KOJI6y BMECTHMOCTHI0 50 cv’. JIOBOJAT 20 METKH 5%-HbiM (V/v) pac-
TBOPOM a30THOH KHCIOTHI H MEepeMEIMBAIOT. [ToJydyeHHsIH rpaayHpoBO4YHEIH
pacTBOp COAEPKHT 2,5 Mr/OM’ KKIOTO MeTamia. Cpok xpaHEHHA pacTBOpa —
1 mecsau npu Temneparype 2 - 10°C.

8.2.7. llpuroroBneHde TIpamyMpOBOYHOrO PpacTBOpa ¢  KOHLEHTpauuei
1,0 mr/am’

1,0 M’ ocHOBHOIO rpaTyHpoBouYHOro pacteopa A (50 Mr/M’ ) epeHoCAT
B MEpHYIO K0JI6y BMECTHMOCTEIO 50 cm’. JIOBOIAT 10 METKH 5%-HbIM (v/v) pac-
TBOPOM a30THOH KHCIOTH H NepemMeiuuBatoT. IlomydeHHblit rpaqypoBOUHBIH
pacteop conepxut 1,0 Mr/aM’ Kaxzaoro metana. Cpok XpaHeHMs pacTBOpa —
1 mecan npu Temneparype 2 - 10°C.

8.2.8. [IpuroToBNneHHe rPaJlyMpOBOYHOTO PpacTBOpa €  KOHLEHTpauHeH
0,25 mr/am’

5cM’ rpagyHpOBOYHOIO PacTBOpa ¢ KOHLEHTpauHe# 2,5 Mr/om’ fNepeHoCIT
B MEPHYIO KOJIOY BMECTUMOCTEIO 50 cM’. JIOBOZAT 10 MeTKH 5%-HBIM (V/V) pac-
TBOPOM 2a30THOH KHCJIOTHI M NepeMeliuBatoT. [lomydeHHsi# TpaXyHpOBOYHEIH
pacTBop conepaHT 0,25 Mr/aM’ xaxaoro Metawa. CpOK XpaHEHHs pacTeopa -
7 cyTok npu Temnepatype 2 - 10°C.
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8.2.9. IlpuroToBneHne TrpaXyHpOBOYHOrO pacTBOpa ¢  KOHLEHTpaumMeit
0,10 mr/am’

2 cM’ rpaIyHpOBOYHOrO PacTBOPa C KOHUEHTpauMed 2,5 MI/IM’ NepeHoCT
B MEPHYIO KoJI0y BMECTHMOCTEIO 50 cM’. JTOBOIAT N0 METKH 5%-HbIM (V/V) pac-
TBOPOM a30THOM KHCJIOTH H mepeMemuBaioT. [lomydeHHbIH rpaxypOBOYHBIH
pacteop cozepxut 0,10 Mr/aM° kakzoro Metawia. CpOK XpaHEHHs PacTBOpa -
7 cytok mpu Temneparype 2 - 10°C.

8.2.10. [MpuroToBneHwue mKaIb FPAXYHPOBOTHEIX PaCTBOPOB
PexkoMeHayeMsie KOHLEHTPaUKH FpayHUpOBOYHBIX PacTBOPOB AJIA KaXJ0-

ro 3JieMeHTa npuBefeHsl B Tabnuue 3. CxeMa NPHIOTOBNEHUSA IIKANbI rpamyH-

POBOUHBIX PaCTBOPOB B COOTBETCTBHH ¢ TabimiuieH 3 npuBefieHa B HPHITOKEHUH

4.

T a6awuna3 - lkana rpagyHpoBoOYHEIX PaCTBOPOB

Merana . KoRueHTpanua Meranna, mr/am®
AJFOMHHH#H 0,1 0,25 1,0 2,5 5,0 10
Bapwii 0,1 0,25 1,0 2,5
Bop 0,1 025 1,0 25 5,0 10
XKeneso 0,1 0,25 1,0 25 5,0 10
Kamuit 0,25 1,0 25 5,0
Kamsunit 0,25 1,0 2,5 5,0 10 20
KoGanst 0,1 0,25 1,0 2,5
Marumi 0,1 1,0 2,5 5,0 10 20
Mapranen 0,1 0,25 1,0 25
Mems 0,1 0,25 1,0 25
Harpwit 0,25 1,0 2,5 5,0 10 20
Huxens 0,1 0,25 L0 2,5
Crposmii 0,1 0,25 1,0 25 5,0 10
Turan 0,1 0,25 1,0 2,5
XpoMm 0,1 0,25 1,0 2,5
JAGCHS 0,1 0,25 1,0 2,5

Hpumenarnue: BozmoxcHo ucnons306ame wxany zpadyuposoutsix pacmsopoe & bonee
wWUPOKOM JUANA30HE KOHYEHMPAYUll.

8.3. Yemanoenenue 2padyuposounod xapakmepucmuxu

I'pamyrpoBouHbie pacTBOPHI PARCHBLUIAIOT B aprOHOBYIO IU1a3My B MOpPSJKe
BO3pPacTaHHs MACCOBOH KOHLEHTPAUMU ONPEACIAEMOro 3JIEMEHTa H PETHCTPH-
PYIOT HMHTEHCHBHOCTH IMMCCHH JUIS K&KIOrO 3/€EMEHTA NpH TpebyeMoli mHe
BOJIHEL
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I'payHpoBOYHYIO XapaKTEPHCTHKY YCTAHABIHBAIOT MU KOKIAOTO ONpene-
JI1EMOro 3JIEMEeHTa B 33JaHHOM JHana3oHe KOHLEHTpaluuH He MeHee, YeM MO
TpeM rpaIXyHpOBOYHBIM PacTBOpaM (cM. Tabmuuy 3).

I'pamyHpOBOYHYIO XapaKTEPHUCTHKY, BHIPAXKAMOULYIO 3aBUCHMOCTH NOKa3a-
HWit MPHGOPa OT KONKWUECTBA ONPEACIAEMONO 3NEMEHTa (MI/IM’), YCTAHABHM-
BaIOT M0 CpefHeapHPMETHUECKUM pe3yIbTaTaM He MeHee IBYX H3MepeHHi s
KaKI0# TOYKM 3a BHIYETOM CpegHeapH(PMETHUECKOrO HE MEHee IBYX H3Mepe-
Hu# xonoctoil npo6si. Xonocroil npoboii (blank) aensercs pactBop a3oTHOM
KHCIOTHL (CM. 1. 8.2.1.), ucrons3yeMslit A IPUrOTORIEHNA IPaXyHPOBOUHBIX
pactBOpoB. Pacyer cpenneapupMeTHIECKUX 3HAYECHHH NPOMCXOAUT aBTOMATH-
YeCKH B COOTBETCTBUMH C POrpaMMHBIM obecneyeHneM npubopa.

Yepes xaxnsie 30 npo6 MOBTOPSAIOT H3MEPEHHE U OJHOIO M3 rpagyupo-
BOYHBIX pacTBopoB (Reslope). Ecni usMepeHHas KOHLIEHTpaMs s 9TOTO pac-
TBOpa OTIIMYAETCH OT ATTECTOBAHHOIO 3HaueHua Oojsee, ueM Ha 10%, rpamyu-
POBKY KOPPEKTHPYIOT B COOTBETCTBMH C IPOrpaMMHEIM ofecreueHHeM Criek-
TPOMETpa.

9. BLINOJIHEHHE U3MEPEHHA

9.1. llodzomoeka annapamypst

IonroTosky cnekrpoMeTpa k paboTe NpPOBOAAT B COOTBETCTBHH C HHCT-
pykumeit no skcrutyatalui. PekoMeHyeMBle YCIIOBHS TIPOBEACHUS H3MEPECHHA
npHBeACHSH! B 1.8.1.

9.2. IlTo0z0moexa npobsl K esINONHERUIO UIMEPEHNUIT
9.2.1. Ilpuponnsie H NHTHEBBIE BOABI.

ITpu onpeneyeHMH PacTBOPEHHBIX METALIOB Npoby BOABI Cpa3y mocie oT-
6opa GuneTpYI0T depe3 MeMmOpaHHbiii GubTp ¢ anamerpom nop 0,45 MxM. K
50 cM® dunbTpaTa NO6ABAMOT 2,5 cM’ KOHUEHTPHPOBAHHON a30THOM KHMCIOTHI
H B TIOYYEHHOM PacTBOpeE OINpPENeNsAOT CONEPIKaHUE METAILIOB.

Ipu onpeneneruH O6UIEro CONepXaHNd METAIoB K 50 cM® 3aKOHCEPBH-
poBanHOH Npo6H NoGaBIOT 2 cM KOHUEHTPUPOBAHHON a30THOH KHMCJIOTHI
(w1 2,5 cM’, ecr mpo6a He GbUIa MPEBAPHTENHHO 3aKOHCEpPBUPOBaHAa), Ha-
TPeBaIOT HA JJIEKTPOIUIMTKE C 3aKpPBITOH CIHPANbIO HIH MecyaHol 6aue, He 1O0-
Ayckas KHMEHHA npoOkl, B Tedenue 10 - 15 MUHYT, OXaXAAK0T M Opy HEOOXO-
JHUMOCTH QUIBTPYIOT Yepe3 MeMOpauHbiii YUIBETp ¢ auameTpom mop 0,45 MkM.
B nomy4eHHOM pacTBOpe ONIPENENIIOT CONEPKaHHE METAILIOB.

Mpumevanue: JIns onpedenenun xcenesa ¢ duanazone xonyewmpayuii 0,01-0,1 m2/or’,
Mmapzanya € ouanasowne konyenmpayui 0,005-0,02 M2/On’, yunxa & duanazone KoHYyenmpa-
yuii 0,002-0,02 m2/0x> npober xonyenmpupyom & 10 paz ynapusanuem na necuanoii bane
wnu anexmpornume. Ilpu smom ra 100 cr’ ucxodnoii npober dobasnsiom | or’ konyen-
MPUPOBARHOL A30MHOU KUCAOMYL.

10
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9.2.2. CrouHbI€ BOOHI.

Tpu onpeseneHny PacTBOPEHHEBIX MeTAIUIOB Npody BOABI Cpa3y mocie OT-
60pa PUALTPYIOT Yepe3 MeMOpaHHEIi GIBTp ¢ AHameTpoM mnop 0,45 mMkm. K
50 cm’ dunsTpara 106aBAAIOT 2,5 cM° KOHUEHTPHPOBAHHOH a30THOM KMCIOTHI
H B TOJTy4eHHOM PacTBOPE ONpPEASIAIOT CONEPKAHHE METALIOB.

Tlpn onpeacneHuH B3BEIIEHHHIX (CYCNMEHAUPOBAHHBIX) (OPM METAUIOB
XOpOIIO MepeMemannylo npoby Boas! onpegenenHoro 06seMa (B 3aBHCHMOCTH
OT COoJiepXaHHA B3BEIICHHBIX BemecTB 06beM cocraBnser ot 50 mo 500 cM3)
$uisTpyIoT Yepe3 MembpanHslit GwibTp 0,45 MM, Ocanok ¢ UILTPOM MOA-
BEPraiOT KHUCJIOTHOMY O30JICHHIO CMEChIO a30THOH M CONIAHOH KHCIOT NPH Ha-
TPEBaHHH HA 3NEKTPOIVIMTKE € 3aKPHITOH CIMPAIBIO WIH B MUKPOBOJIHOBO# ne-
4. [Tomy4yeHHsIH pacTBOp KOJHYECTBEHHO MEPEHOCAT B MEPHYIO K0nby, HOBO-
OAT 10 METKH NUCTHUTMPOBAHHOHN BOJOH, MPH HEOOXOAMMOCTH GUIETPYIOT H
ONpeAeNsIoT COACPKaHUE 3MEMEHTOB. KOHIEHTPAlHIO B3BEIIEHHBIX (CyCNEH-
IMPOBaHHBIX) JOPM 3JIEMCHTOR PACCYMTHIBAIOT C YYeTOM oObeMa B3ATOM A
aHanu32a npobsl BOMKL.

[Ipu onpenesieHd¥ KHCIOTO-3KCTPArMPYEMBIX $OpM 3JIEMEHTOB XOpOIHO
fiepeMenianHyIo npoly BOAB! MOAKMUCAMIOT a30THOH xucnoro#t go pH<2 (xoH-
TPOJb 1O MHAMKATOPHO# Gymare). Harpesarot 50 o’ mpobsl B TEPMOCTOHKOM
cTakaHe Ha necuaHoii 6ane wiH snekTporuuTke B TedeHue 0,5 - 1 yaca, oxnaxk-
nalT, unsTpyroT 4epe3 MeMOpaHHbIit GuasTp 0,45 MKM B MEPHYIO kKOnOy BMe-
cTumocTEio 50 cM’. CTEHKH CTakaHa OGMBIBAIOT JUCTHUTHPOBAHHOM BOXOH H
GUNBTPYIOT B TY 7K€ MEPHYIO Koy 0 MeTkH. B mosydeHHOM pacTBope onpe-
JensoT coaep)KaHHe IEMCHTOB.

Ipu onpegeneHHy o6LIEro coaepkanui METALIOB HEQHIETPOBAHHYIO XO-
poumio mepeMeuiaHHylo Mpoby BOMBI MONBEPraiOT KHCIOTHOMY O30JICHHIO Ha
INEKTPONNHTKE, TIecUaHoi 6aHe HIH B MMKpOBOJHOBOH meuu. [Ipu Hcnoss3o-
BaHUM JJICKTPOIUIMTKH WIM NecuaHoil 6aud k S50 oM’ 3aKOHCEPBHPOBAHHOM
npo6s! NOGABIAOT 2 M’ KOHII. a30THOM KHC/IOTH! (M 2,5 cM’, ecnu poba He
6bna mpefBAPUTENIbHO 3aKOHCEPBUPOBAHA) H HArpeBaloT, HE JOMyckas Kufe-
HHS npo6BI, JO BIAKHEIX coneif. EciiM npo6a comepkHT 3HaYHTENbHOE KONUYe-
CTBO OpPraHM4eCKHMX BEHIECTB, B Npoliecce Harpesa Hobasna0T 1-3 o’ NepeKn-
CH BOZIOpOZIa A0 TMONYYEHHUS Npo3payHoro pacteopa. O6beM NoyueHHOro pac-
TBOpa AOBOJAT IO IEpBOHAYanbHOrO obbeMa AMCTHUTHpOBaHHO#M Bojoil. Ilo-
JIy4eHHbIE PacTBOPH B 3aBHCHMOCTH OT JMCIIEPCHOCTH M Pa3MEpPOB YacTHI
ocanka GWIbTPYIOT Yepe3 MeMOpaHHbiH GuisTp ¢ auamerpoM riop 0,45 wim
5,0 MkM Wi yepe3 GuinbTp «benad seHTa» H B NOMyYEeHHOM pacTBOpe Ompeae-
JISIOT COAEPKaHHE META/UIOB.

Tpumevanue: [Ipu ananuze cmounbix 600 npednoUMUmMeNLHO nPOBOdUML MuHeparu-
3aYuio 8 MUKPOBONHOEOT Neyu.

TIpH HCTIONE30BAHHM MHKPOBOJHOBOH meun 50 cm’ 3aKOHCEPBHPOBAHHOM
po6sl CTOYHOM BOABI MOMELIAIOT B CTaKaH, NpenHasHaYeHHBIH AJI1 MHKPOBOJI-
HOBO# Meuy, NMPWIMBAIT 2 CM® KOHUEHTPHPOBAHHOH a30THOH KHMCMOTHI (MUTH

11
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2.5 cM’, ecnn npo6a He 6buta MpenBAPUTENBPHO 3aKOHCEPBHPOBAHA), BEIAEPIKH-
BatloT 15-30 MuH. [loAroToBneHHble CcTakaHbl BCTaBAAIOT B TypeNlb MHUKPOBOJI-
HOBO#l Ne4YH M NPOBOIIT Pa3NOKEHUE B COOTBETCTBHH C ONTHMANBHBIMHU YCIIO-
BHUAMH MMKPOBONIHOBOTO Pa3fiOKeHHUA.

TTo OKOHYAaHHH Pa3JIOkKeHHs MPoObl BOABI OXJIKIAIOT B 3aKPHITEIX CTaKa-
HaX JiI1 MHKPOBOJIHOBOH MEYH, 3aTEM OTKPHIBAIOT CTAaKaHbl H IIPH HeoOXoam-
MOCTH (PWILTPYIOT MONY4YEHHEIE PacTBOPHI Yepe3 MeMOpaHHEIi GUIBTP ¢ Aua-
meTpom nop 0,45 win 5,0 MKM (B 3aBUCHMOCTH OT JNUCNIEPCHOCTH YaCTHIL OCak-
Ka) wiH gepe3 GuneTp «Oenmas eHTay.

9.3. Botnonnenue usmepernuii

[po6sI aHaM3HpYIOT Ha MpHOGOpe B YCIIOBUAX, YKa3aHHBIX B 1.8.1.

[ToAroTOBNEHHYIO ONHHM H3 BBILIENEPEYHCHEHHEIX crIoco60B Mpoby BOREI
PacmbUBAIOT B aproHOBYIO IUTa3My. PErucCTpUpPYIOT 3MHCCHIO K2XKJOTO 3JIEMEHTA
npu TpeOyeMo#l JTMHE BOJIHEI HE MEHee JIBYX pa3, MOJy4YeHHBIE 3HAa4YeHHUs yc-
PEIHAIOT M MO CPEOHEMY 3HAUYEHHIO PACCUHTBIBAIOT CONEP)KAHHE SIEMEHTa B
npobe. Pacuer cpenHeapumMerv4eckoro 3HaUeHHS CHTHANA H ONpENeNcHHe
KOHUEHTPALMH 110 IPaXyHPOBOYHOM XapaKTEPHCTHKE JUI KKIOro 3IEMEHTa
MIPOHCXOAMT aBTOMAaTHYECKH B COOTBETCTBMY C MPOrpaMMHBEIM obecreuyeHHeM
npubopa.

9.4. Konmpons kauecmea wucmonvl peaxmusos U Mamepuanos

Kaxmyio HOBYIO MapTHIO MCIOJbL3YEMBIX PEAKTHBOB U (PHIBTPOB IPOBE-
PsIOT IyTEM aHANMM3a XoJIocToil npobsl. XonocToil mpoboii ABNseTcs AUCTHIIH-
pOBaHHas BOAa NMPOMYILEHHAA Yepe3 BeCh X0 aHam3a (CM. 1. 9.2).

10. OGPABOTKA PE3YJILTATOB H3MEPEHHH

B ciydae pasbasyienus npoGsl coepikanue ementa (X, Mr/amM’) paccuu-
THIBAIOT N0 opmyIie:
X=AxV,/V,

rae A - coaepxaHue METala B aHAIKM3UpyeMoi npobe Bombl, HalAEHHOE MO
rpaynpoBo4HOMY rpaduKy, Mr/am’;

V; - 006eM K0J1651, B KOTOPOiH MPOBOMMIIH pa3baBiieHHeE, oM’

V - 06'5eM Mpo6bI, B3ATHIH HA aHATH3, CM.

12
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11. O®OPMJIEHHME PE3YJLTATOB H3MEPEHHM

PC3yJ'[bTaTBl KOJTHYECTBCHHOIN0 aHajiM3a B I[IPOTOKOJIaX AHAJIH30B
NIPCACTABRIIAOT B BHAEC:

X & A, /oM, P=095
A =0,01x8xX,rne
0 - 3HaueHHs XapaKTEPUCTHKH MOrpeliHOCTH (TI0Ka3aTellb TOYHOCTH)

fpHBeIeH ! B Tabur. 2.
PesynbTate! M3MepeHuil OKpYIIIfIOT C TOYHOCTHIO!

npu conepxanuu ot 0,002 10 0,01 Mr/mm’ BRI,  — 0,0001 mr/om’
nipu cozepxanuu cebime 0,01 1o 0,1 Mr/am’ B, — 0,001 mr/m’
nipu conepxanuu cesinte 0,1 10 1 mr/av’ Biot. — 0,01 Mr/aM’
npH conep:kaHuH cebime 1 10 10 Mr/am® BiL. — 0,1 Mr/am’
IIpH conepxkaHUM cBbimie 10 Mr/aM’ — 1 mr/om’

12. OHEHKA MPUEMJIEMOCTH PE3YJIbTATOB H3MEPEHHM

12.1. Ecnu BHINOMHAETCS aHAIM3 ABYX NapavieNbHbIX npob (nmpu Heo6-
. XOIHMOCTH), TO IIPOBOIAT MPOBEPKY NPHEMIIEMOCTH PE3yJIbTaTOB H3MEPEHHIA,
BBIMOJIHEHHBIX B YCJIOBHAX IOBTOPAEMOCTH. Pe3ynsTaThl M3mepeHHii X, u X,,
MOy4YEeHHBIE B YCIOBHAX MMOBTOPSEMOCTH MPH3HAKOT NPHEMAEMBIMH, €C/IH BBI-
HONHAETCS YCIIOBHE:

X%l

X, +X,

rAe r - OOMYyCKaeMble PacXOKIEHUS MEXAy pe3yJibTaraMd ABYX Hapan-
JIENIBHBIX ONpeNeNcHHH MpU AOBEpUTENbHOH BeposTHOCTH P = 0,95. 3navyeHus
r TpuBezeHb! B Tabnuue 4. [Tpn BHINOIHEHHH YCIIOBHA 33 Pe3yJbTaT aHANH3a
NPHHHMAIOT CpPEAHEE apUPMETHYECKOE ABYX MapajuieNbHbBIX u3MepeHuii. Ecnu
YCIOBHE HE BHIIOJHACTCA, TO BHIIONHAIOT MNPOLEAYDPY, PEKOMEHOYEMYIO
I'OCT 5725, 4.6, 1. 5.

12.2. Eci aHanu3 BBINOJHAETCA B Pas3HEIX JabopaTopHaX, TO HPOBOIAT
TIPOBEPKY NPUEMIIEMOCTH PE3YNbTATOB U3MEPEHHH, MOMYYEHHBIX B YCIOBHAX
BOCTIPOH3BOAUMOCTH. Pesynbrarsl uaMepenuii Xm H Xi1,, Noy4€HHBIC B yCIIO-
BUAX BOCIPOHU3BOJMMOCTH MPH3HAIOT MPHEMIICMEIMH, €CITH BBITIONHACTCA YCIIO-
BHE:

200———

X + X

13
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rae R - pomyckaeMble pacXoKIeHHS MEXIY pe3yJisTaTaMd ABYX Jabopa-
TOpHH NPH JOBEPUTESILHOM BepodaTHOCTH P = 0,95. 3HayeHns R npuBeneHsl B
Tabnuue 4. TIpH BHINOJHEHHH YCIOBHA 3a pe3yJbTaT aHAIM3a IPUHHMAIOT
cpenHee apudMeTHYECKOE ABYX MapajUienbHbIX u3MepenHii. Eciu yciosue e
BBLINOJIHAETCA, TO BHMNOJNHAT Npouenypy, pekomenayemyo 'OCT 5725, 4.6,
n.S.

T a 6 a1 nmna4 - [peaeapl NOBTOPSAEMOCTH H BOCOPOU3BOAAMOCTH pe3yib-
TATOB H3IMepeHHH

JInana3zon ananusupyembix co- | Ilpenen mosropsiemocTn IIpenen Bocnpousso-
nepxauuii, Mr/am’ (Rng fBYX pesynuTaTos miMepe- | THMOCTH (ana aByx pe-
Buii), T, % 3ymeTavos uimepenwii), R,
%
AnoMuHMi
ot 0,04 50 2,5 BKA. 25 34
cB. 2,5 no 1000 Bkn. 20 28
Bapuit
or 0,01 no 0,5 s, 25 36
cB. 0,5 no 50 Bk 20 28
Bop
ot 0,04 10 2,5 BKIL 22 31
cB. 2,5 no 1000 Bkn. 8 11
XKenezo
o1 0,01 10 0,1 BRI 34 50
¢B. 0,1 10 1 BKIL 17 22
cB. 1 1o 100 Bka. 11 21
cB. 100 xo 1000 Bxx 8 14
Kanuit
ot 0,25 10 5 BKIL. 17 25
cB. 5 10 500 B 8 14
Kanpuuii
ot 0,25 o 10 By 22 31
cB. 10 a0 100 Bk 11 21
cB. 100 go 1000 sx1. 8 14
Ko6anst
ot 0,04 10 0,5 B 22 31
cB. 0,5 no 1000 sk 8 11
Maruuit
ot 0,1 mo 1 BRI 22 31
cB. 1 no 100 Bx. 11 21
cB. 100 no 500 BriL. 8 14
Mapranen
ot 0,005 no 0,01 Bx. 34 50
cB. 0,01 a0 0,05 Bkn. 28 39
cB. 0,05 10 0,5 BKI. 22 31
cB. 0,5 101000 BrA. 17 25

14
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JiHana3oH AHATHIHPYEMBLIX CO- IIpenen moBTOpPAEMOCTH [Ipenen BocnpoH3Bo-
JAepAKaAHHi, Mr/;m3 (=g nBYX pe3ynnTaTos usMepe- | NHMOCTH (ans ABYX pe-
&nii), r, % 3ynbTaTos mamepenii), R,

%

Mem

ot 0,04 10 1 BRI 20 28

¢B. 1 10 1000 B 8 11

Harpuii

ot 0,25 5o 1 Br. 31 42

cB. 1 no 10 BriL. 17 25

cB. 10 50 1000 Bxi. 8 14

Hmxem

ot 0,04 n0 0.5 Bk, 2 31

cB. 0,5 no 1000 Bxt. 8 11

Crpomimit

ot 0,01 no 10 Bri. 17 25

cB. 10 zo 50 k. 14 20

cB. 50 no 1000 BxJ1. 8 11

TuraH

ot 0,04 no 1000 Bk 25 36

Xpom

ot 0,04 o 0,25 Bru. 25 34

cB. 0,25 mo 1000 B, 20 28

Tamk

ot 0,002 no 0,02 B 45 64

cB. 0,02 10 0,1 BKIL 22 31

cB. 0,1 no 1000 BRI 14 20

13. KOHTPOJIb TOYHOCTH PE3VJbTATOB U3MEPEHH M

KoHTponb kauecTBa pe3y/bTaToB H3MEPEHHI MPH Peany3allHi METOOUKH
B 1a6OpaTOpHH NPEAYCMAaTPHBAET:

- KOHTPOJIb CTaOWIBPHOCTH pPe3yJIbTATOB W3MEPEHHH IyTEeM KOHTPOJIL
CTabWIPHOCTH CPEAHEKBaPAaTHYECKOrO OTKIOHEHH MOBTOPAECMOCTH,
HNPOMEXYTOYHOH NPEUM3HOHHOCTH U NOMPEIHOCTH;

- KOHTPOJIb MCIIOJIHHTENEM NPOLEAYPHI BHITIOMHEHHUA H3MEPEHHUH MyTeM
OLEHKH MOTPEIHOCTH MpH peajiu3aluy OTACNLHO B3ATOH KOHTPOIL-
HO# TIPOUEYPEI.

IepHoJHIHOCTE KOHTPOJIS HCIIOIHUTEIEM NPOLICAYPhl BHITIONHEHHA H3Me-
PEHHI M anrOpUTMBL KOHTPONBHEIX NMPOUERYP (C HCMOMB30BAHHEM METOHA JO-
6aBoK, C MCTIOB30BAHHEM 0OPA3LOB AJIi KOHTPOMIA H T.11.), @ TAKXKE peayusye-
Mbl€ MpoLEAYPhl KOHTPOJA CTa0UNLHOCTH PE3y/IbTaTOB H3MEPEHHIT perjiiaMen-
TUPYIOT BO BHYTPEHHHX JOKYMEHTaX Na0opaTopui.

15



NHI O 14.1:2:4.143-98 Hananue 2011 1.

13.1. KoHTposs npoueaypsl BHINOTHEHHS H3MEPEHHH C HCIOJIB30BAHHEM
0o6pa3uor JUIs KOHTPO.
Ananusupytot obpazeu ans koHTpons (OK), npuroToBNeHHSLIH ¢ HCIONE-
3oBanMeM ['CO unM BeliecTBa rapaHTHPOBAaHHOM YHCTOTHL. Pe3ynbTaT KoH-
TpoJibHOM npouenypsl K, paccHuteiBaior no gpopmyie:

Ky = |X e CI,

rne X,— pe3yneTar ananuza OK;

C- arrecTOBaHHOE 3HaYCHHE dJIEeMEHTA B 00pasiie s KOHTpos.

JIns OLIEHKH KayecTBa NPOLEITYPHI BHIMOJIHEHHS aHAIU33a PAaCCYUTHIBAIOT
HopMaTue KoHTposst K no dopmyie:

K=4,

rie A, — XapaKTepUCTHKA MOTPENIHOCTH Pe3y/IbTaToB aHAIN3a, COOTBETCT-

BYIOIIad aTTECTOBAaHHOMY 3HaueHHto OK.

HMpumenanue: Ha nepsom amane oonyckaemes cuumame A, = 0,84 A | 20e

A=001 xéxC:;
& - noxazamene mourocmu (cm. mabnuyy 2).

Ecnu pesynpTar KOHTPOJABHOH MpOLICAYPHl YAOBIECTBOPAET YCIIOBHIO:
K( <K,
NpoLeNYpy aHaIN3a MPH3HAIOT YOOBICTBOPHTENLHON. IIpeTeH3HH K KayecTBy
Mpouecca H3IMEPEHMIH HE NMPENBLABIIFIOT.
T1py HEBHIMONHEHHH YCJIOBHA KOHTPOJIBHYIO NpoLeAypy nosTopsioT. [Ipu
MOBTOPHOM HEBEHITIONHEHHUH YCIIOBUSl BBIACHSIOT NPUYMHEL, IPUBONIIINE K He-
YAOBJICTBOPHTENBHEIM PE3YNLTATaM, H YCTPAHAIOT HX.

13.2. KoHTposs npoueaypsl BBITIOJHEHHS M3MEPEHHHA C MCHIONE30BaHHEM
Metoaa nobasok.

O6pa3zuamu Ui KOHTPOJIA SBJAIOTCS peanbHbIe MPo6H BOBI, OTOOpaHHEIE
B TPAAHLMOHHBIX TOUKAX KOHTPOJIA cocTaea Bol. O6beM oTobpaHHO#H ANs KOH-
TpOJIA MpoOsI AOMKEH COOTBETCTBOBAaTh YIBOECHHOMY 00beMy, HeoOxomuMoMy
JUIS POBeAiCHH aHanu3a no Metoauke. OTobpaHHsIii 00LeM NeAT Ha JBE paB-
HEIE YaCTH, MEPBYIO M3 KOTOPHIX aHATM3UPYIOT B COOTBETCTBHH C METOAMKOH H
NOJIYYAIOT pe3yNbTaT aHalM3a MCXOJHOoH paboueit mpobet X;, a BO BTOpYIO
qacTh AenaroT Aobasky aHaTH3UpyeMmoro koMmmoHeHTa (C) W aHAIM3MpYIOT B
COOTBETCTBHH C METOAMKO#H, MONyYas pe3ynbTar aHaIH3a pabodei npobl ¢ mo-
6aBkoit Xj. Pesynwrarel ananm3a ucxomHod paGoueil npobel X; u paboueii
npobsl ¢ nobakoi Xj MONMydYalOT MO BO3MOXHOCTH B OJMHAKOBLIX YCIOBHAX,
T.€. MX [OJY4aeT OJMH AHATHTHK C MCTIONB3OBAHHEM OIHOro HaGopa MepHOH
MOCY/Abl, ONHHMX U TEX 3KE PEAKTHBOB H.T.A.
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H3nanue 2011 r. IIHX ® 14.1:2:4.143-98

Pe3ynbTaT KOHTpONbHOMH NMpoueayps! K, paccyuThiBaIOT 10 GopMmye:
Ko=|Xg-X,~Cl, rze

X, - pesyabTar aHanu3a paGoueii npoGeL, Mr/aM’

Xp - pe3synsTaT aHanusa paboueii npo6bl ¢ A00aBkoil aHaNH3MpPYyeMOro
KOMITOHEHTa, MI/IM

C - BesimyMHa 10OABKH aHATM3HPYEMOTO KOMIIOHEHTA, mr/am’

PewieHde 06 yMOBNETBOPUTENLHOH NOrPEMHOCTH NPUHHMAIOT NPH BBI-
MOJIHEHHH YCIIOBHA:

Ki <K, roe
K - HOpMaTHB KOHTPOJIA MOrPEMIHOCTH, pacCIHTaHHEIH MO PopMyne:

K:,ﬂAM‘F+(Am)Z,mc

Ajx; — 3HaYEHHE XapaKTEPHCTHKM MOrPEUIHOCTH H3MEPEHHUs KOHLEHTpa-
1um B paboueit mpo6e (Mr/am’);

Ajxy - 3HAYCHHE XapaKTEPHCTHKHM MOrPEMIHOCTH M3MEPEHHA KOHIIEHTpa-
1K B paGoyel Mpo6e ¢ 106aBKOM (Mr/mm’).

3uauenns Anxi ¥ Anxg B MF/OM® yCTaHaBJIHBarOTCA NabopaTopuei NpH pea-
Jin3aiua METOIHKH.

Hpumeuanue: [lonycnmumo Xapakmepucmuxy ROZPeUtHocmy Ons pe3ynomamoe ume-
penuit (X; u Xp) npu enedperuu memoduxu 6 nabopamopuu paccwumuiéams no gopmyne:
A7=0,84x4, 20e

4=001x6xC;

& - noxazamens mounocrmu (cm. mabnuyy 2).

Ilo Mepe naxonnenus ungopmayuu é npoyecce KOWmMpONs cmabunbHoCMU pesynoma-
M08 uIMepeHuUil XapaxmepucmuKy nOZPewHOCINY YmouHAIom.

IMpu npeBEIICHHH HOPMATHBA KOHTPOJIA MOrPEIHOCTH SKCIIEPUMEHT 10~
BTOPAIOT. [Ipy NMOBTOPHOM TNpPEBHIEHHH YKA3aHHOr0 HOpMaTHBa K BBUICHAIOT
TIPUYMHBL, IPHBOJALIME K HEYJOBNECTBOPUTENBHEIM PE3YIBTATAM KOHTPOIS, M
YCTPaHAIOT HX.
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HHI @ 14.1:2:4.143-98 H3ganmne 2011 r.

IIPAJIOKEHHE 1

Bo3iMoxkHbIe CIEKTpanbHbIE AHTEepgepeHnA

DaeMeHT JnnHa Bosubl, | HHTeHCHBRHOCTHL Memapomui 3JEMCHT H
HM CHEKTPAJILHOH AJIHHA BOJINBL, AM
JINHHH

AmroMIHUHA 396,152 350000 Mo 396,150
308,215 350000 V 308.211
Bapuii 455,403 15000000 Ar 455,432
U 455,396
Fe 455,445
Bop 249,773 400000 Fe 249,782
249,678 200000 Co 249,671
Keneso 259,940 2000000 Mn 259,89
Mo 259,964
238,204 1800000 W 238,234
Co 238,234
Kammit 766,490 90000 Cu 766,465
Fe 766,530
Kanpuit 315,887 180000 Co 315,878
Mo 315,889
KobGansT 228,616 1000000 Al 228547
Ti 228,618
Maruanit 279,079 35000 Ti 279,066
Mn 279,108
Mapraseu 257,610 10000000 W 257,616
259,373 9000000 Fe 259,373
Mo 259,370
Ti 259,366
Mens 324,754 5000000 Sc 324,752
Th 324,759
Harpu#i 589,592 500000 V 589,532
818,326 49500 Sc 818,326
Huxeis 231,604 600000 Co 231,616
Mo 231,645
CrpoHimi 407,771 30000000 Cr 407,768
421,552 15000000 Ba 421,604
346,446 400000 Cd 346,443
Turau 323,452 3500000 V 323,452
Ni 323,465
Xpom 267,716 1000000 Pt 267,715
Hunk 213,856 3000000 Cu 213,853
Ni 213,856

CrieKTpalbHBIX HaNOXKeHU#H M30eraioT BHIOOPOM aNbTePHATHBHOM JTHHE]
BOJIHEI H3JTyUEHHUA.
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Hianaune 2011 r. NMHJX P 14.1:2:4.143-98

IPUJIOKEHHUE 2

BJIOK-CXEMA INTPOBEAEHUA AHAJIU3A
[IPH oNIpeaesieHHH 0011ero CoePAKAHUSA 31EMEHTOB B MUTHEBLIX K
NPHPOAHBLIX BOAAX

50 oM’ opoGst BOAR!
Bxmodenue 1 HacTpoOiika
JoGasnenue 2,5 o’ xonn.H'NOq mpuGopa, cTals FTasMEL
A “

7 (

MNoaroroska npoOH WA aHATH- Mp Mmrzpoi POBOTHEX

3a (HarpeBaHKe, QWILTPOBaHKE) J
.

\
Y craHORJICHAE rPAXyHPOBOTHEIX
XapaKTepPUCTHK

e

Brunomienue H3MEpeRuit

Tomyqenue, 06paboTka 1 odopmieHne
PE3YNBTATOB aHANN32a
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ITHA @ 14.1:2:4.143-98 H3naunne 2011 r.

NPHJIOXXEHHE 3

BJIOK-CXEMA TIPOBEJAEHHUSA AHAJHU3A
NpH ONpeJeIeRHH 0011ero coaepKaHua ITeMEHTOB B CTOYHOH Boae

50 o’ npoGsI

BOIBL

BrzoueHue B HaCTpoiika
npuGopa, CTabIIH3aHAA NNasMbl

JoGasnenue 2,5 o’ KOHIL.
HNO;

~
TpurotoBnenue
rPaxyHpOBOTHBIX PACTBOPOB
.

Kucnorsoe o3oneHue

r
(Mmnepammaiyis 8 MBIT) YcraHoBICHAE IPaZyHPOBO-
HBIX XaPaKTEPUCTHK
[ Bemonuenue n3aMepeHUi

ony4erne, 06pabotka u odopmicHue
PE3yNbTATOR aHAMH3A
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Haananwme 2011 r.

IHA @ 14.1:2:4.143-98

NPHJIO’KEHUE 4

CXEMA ITPUT'OTOBJEHUA I'PAAYHAPOBOYHBIX PACTBOPOB
H3 TrOCYJXAPCTBEHHBIX CTAHJAPTHBIX OGPA3IIOB

( TCO 1 mr/em’ )

25 o’ /50 M’

10 cm’ /25 e’

5cm’/50 cm®

2,5 cm’/ 50 em®

2,5 mr/am’

5 cm’ /50 cm®

0,25 mc/ane

5em®/25 cM

1em/50 ev®

2cm*/50 e’
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GEAEPAABHASA CAYKBA IO HAJI3OPY B COEPE MNPUPOJONOJL3IOBAHNA
(POCTIPHPOITHAA30P)
DEIEPAJIBHOE BIO/DKETHOE YYPEXKJEHME
«OEAEPANBHBNL HEHTP AHAU3ZA U OIIEHKH
TEXHOFEHHOTO BOSAEHCTBAS»
(®BY «@IIAO»)

CBUJIETEJILCTBO

00 aTrecTauuy METOMMKH (MET0Aa) H3MEpeHHil
Ne 019/61.00301-2016/2011

Metoauka muepennu MACCOBBIX ~ KOHIEHTDAUHHE ATIOMHANR, Gapus, 0opa,

ﬂ(eﬂm KaJMf, Kagbias, Ko04sLTa, MArHHE, MAPranns Ha HHKEAA,
OHIHS 'nrmna oM8 H HKS& B -1 2B OPDHPOAHLIX H CTOYALIX BOARX

eroaom UCH enexrpoMerpun,

paspatoranmas w_ﬂ) «POCA» 119297,
yn Poypmxopas, 4. 7, crp. 35
H. conepmmaﬁca B © 14, 1.2 4143-98 «Mero

WWPW_M 20" T, HaZl macre.

Meronnka {Meron) arrecropaHa (&H) B cooTBeTCIEME ¢ PemepanbBEIM
3axoHEOM oT 26.06.2008 Ne 102-03 «OG obecucueHAN eIBHCTBA H3IMEPeRHID H
TOCT P 8.563-2009:

A ECTBIEHa YALTATAM M| OTHIECKO  3KCH!
MaTepuanoB o € _METOHKH (Mero, M3MEPEHNH K. 3K

Hapextop ®BY «DPIAO»

Jara suimayn: 12.10.2011 r,




Juer lus 3

MNPUJIOKEHUE

K ceugeTenncrey Ne 019/01.00301-2010/2011 06 arrecrannn
METOAMKN HIMePeHuii MARCCOBBIX KOHUCHTpANAH ajlloMunus, 6apus, Gopa, Kereda, Kanun, KAAbUAH, K0GaILTA, MATHHS, MAPraHUA,
MeaH, HATPHA, HUKe/s, CTPORIMSL, THTAHA, XPOMA B IUHKA B MUTLEBLIX, IPAPOAILIX ¥ ¢TOUHbIX Bonax MeTonoM HCII cnexrpomerpun
Ha 3 fincrax
TToxaszatesy TouHOCTH HamepeHuMt npuBeaeHE! B Tabnnue 1.

Tadnunal - Iyamazousl ©3IMepeHH, MOKA3aTENH TOTHOCTH H3MepeHui,

[uanasons mgue‘penuﬁ, TTokasaTeny NPeUHHOHHOCTH (OTHOCHTENLHEIE SHAUCHUS) TTokasatens npapuisHOCTH | [ToKasaTesns TounocT!
Mr/am - (rpaHuLb] OTHOCHTENBHOH | (rpaHHust
Crannaproe Crannaprioe Tpenen 2 A CHCTEMaTHYECKOM OTHOCHTENLHOH
OTKIIONHEHHE OTKNIOHEHHE nocnp?uasonm:x-ocm norpewHoCTH Nipn P=0,95), HorpemuoeTH
TIOBTOPAEMOCTH, BocnpoussonuMocTd, | (npum™=2u P =0,95), +5. % P=
° o o o V0 npu P=0,95),
Or, % OR, ) R, % *al’ %
AmoMudnil
Or 0,04 no 2,5 sxmod. 9 12 34 16 28
Cs. 2,5 no 1000 srmon, 7 10 28 8 21
Bapui
010,01 a0 0,5 prmou. 9 13 36 10 27
Cs. 0,5 a0 50 nou, 7 10 28 8 21
Bop
Or 0,04 a0 2,5 sxmon. 8 11 31 12 25
Ca. 2,5 po 1000 sxmon. 3 4 11 6 10
Keneso '
010,01 no 0,1 sxmou. 12 18 50 15 38
Ce. 0,1 go 1 sxmou. 6 8 22 13 20
Ce. 1 go 100 exmou. 4 7.5 21 4 15
Ca. 100 o 1000 srumou. 3 5 14 3 10
L.

" 3nech W aanée no TekeTy: CoOTBETCTBYST paciiMpeHHott OTHOCHTENLRON Heonpenenennocty npr koadduumenTe oxsara k =2,

3peck ¥ fanee no TexcTy: Pesynsrarsl HIMCpeHHH HA MACHTHUHBIX MpoDaxX MMTHEBEIX, NPUPONHLIX X CTOUHBIX BOM, MOMyUeHHEIe 1BYMA fabopatopusamu, GyayT
pasmMuaTLCA ¢ RpEeBLItICHUeM Npeliend BOCHpou3BORHMOCTH (R) B cpesHeM He yalle ofHOIO pasa Ha 20 caywacs MPH HOPMRNBHOM MPAAKILHOM HCMONE3OBAHHH
METOAHKH HamepeHult, 3To MPOBEPEHO N0 SKCEPHMEHTANBHEIM JAHHEIM, TONYUEHHEIM B 5 NaGopaTopuax, npu pa3paboTke TaHHOR METOIHKH.

3a¢ch u fanee no TEKCTY: m — KOMKUECTEO PE3YALTRTOB H3MepPsHUT and IBYx naboparopuil.




IIpodorxcensie mabnuyor 1

NMPOJOJOKEHME TIPUAOKEHNNA

x eBuaerensersy Ne 019/01.00301-20107/201) o6 arrecTanuu
METOIUKY H3MepeHnii MaccoBbIX KOHIEeRTpAUME antoMunus, 6apus, Gopa, xenesa, Kaaus, KATLUA, KOGANLTA, MArHHI, MAPTaHUA,
MEH, HATPHS, HUKEIMH, CTPOHLUA, THTANA, XPOMA R RUHKA B MMTLEBLIX, MPHPOAHBIX U cTOTHKIX Boxax MeTogom HCII cnexrpomerpuu
Ha 3 ;mAcTax

Jver 2 ma 3

HAuanazoust n:'.]Mepcuuﬁ, TMokazatenn NPELHIHOMHOCTH (OTHOCHTENSHEIE JHAUCHHA) Mokasarenn Mokasarems TOYHOCTH
Mr/am , NpasunsLHOCTH (rpamnst
Crannapriio Crannaprioe npef““ . (rpannupt OTHOCHTENbHOR OTHOCHTEJIbHOH
OTKIIOHEHHE OTKAOHCHUE BOCTIPOM3BOAMMOCTH cncTemaTHIeoKOf morpetHocTH
NIOBTOPAEMOCTH, BOCNPOU3BORAMMOCTH, (nprm=2 u P =0,95), HOFpewIHOCTH NPH npu P=0,95)
O'D. % GRI % R-n % P=0,95), isﬂ % i5, %
Kanuit '
Ot 0,25 no 5 Biniou. 6 9 25 5 18
Cs. 5 no 500 sxmou. 3 5 14 3 10
Kaapumit
Or 0,25 no 10 srumon, 3 11 31 5 22
Cs. 10 no 100 axmon. 4 7,5 21 4 15
Cs. 100 no 1000 sxnoy, 3 5 14 3 10
KoGansT
Or 0,04 no 0,5 sxmou. 3 11 31 12 25
Cs. 0,5 no 1000 sxmovy, 3 4 11 6 10
Maruuit L
0Ot10,1 ao | sratou, 8 1 31 5 22
Cs. 1 go 100 exniou, 4 7,5 21 4 15
Cs. 100 z0 500 sxsmiou, 3 5 14 3 10
Maprauey
Ot 0,005 no 0,01 Braiou, 12 18 50 15 38
Cs. 0,01 ze 0,05 srmon. 10 14 39 12 30
Ca. 0,05 no 0,5 Bimoy, 3 11 31 8 23
Cs. 0,5 g0 1000 rniou, 6 9 25 5 18
Mens
Or 0,04 no | exmiou. 7 10 28 15 25
Cs. | o 1000 sxmou. 3 4 11 6 10




Hpodoncenue mabruge 1

IMPOTO/XKEHHUE MPHIOKXKEHUA

x cesacTenscry Ne 019/01.00301-2010/2011 06 arrectannu
MCTOAMKH H3MEpPeHNit MACCOBBIX KOHIUEHTPANHHA AMIOMHHHR, 6apust, Gopa, xesezn, KATNS, KAMLIHA, KOGANBTA, MATHHUS, MAPrAHLA,
Meau, HATPUSA, HUKes], CTPOHUMA, THTAH2, XPOMA U IIMHKA B MHTHERLIX, NPHPOIHLIX M CTOYHLIX BoNaX meroaoM VICII enexrpomerpun

Ha 3 mucrax :

Jmer3Ima 3

Jluanasonsl usMepeHmit, [oxazateny npeLnIHOHHOCTH (OTHOCHTENLHBIC 3HAUSHNUS) TNoxazarens [okasaTens TouHOCTH
mr/am CrangaprHoe CranpaprHoe Mpezena MpABIILHOCTH (rpanmust
(rpanmus oTHOCHTENbHOM OTHOCHTENBHOM
OTKIOHEHHE OTKJIOMEHHe BOCTIPOH3BOAMMOCTH CHCTEMATHHECKOM norpewHoCTH
NOBTOPAEMOCTH, BOCIPOU3BOAHMOCTH, {(npum=2 u P =10,95), _
. % o % R, % NOrpemHocTH 1pn npu P=0,95),
t R P=0,95), £5., % +5, %
Harpuit
Ot 0,25 po 1 nrunouy., i1 15 42 6 30
Cg. 1 go 10 BrarOU. 6 9 25 5 18
Cs. 10 noc 1000 sxmou. 3 5 14 3 10
Huxens *
Ot 0,04 no 0,5 sxniou. 8 11 31 12 25
Ce. 0,5 no 1000 srmou. 3 4 11 6 10
Crponuuit
Ot 0,01 go 10 sxmou. 6 9 25 9 20
Cg. 10 o 50 sxnsou. 5 7 20 6 15
Cs, 50 no 1000 srmou. 3 4 11 6 10
Turan
Ot 0,04 no 1000 srmou. 9 13 36 8 27
Xpom
Ot 0,04 no 0,25 pxmov. 9 12 34 8 25
Cg. 0,25 no 1000 Bxmou. 7 N 10 28 8 21
Llnuk
Ot 0,002 no 0,02 srmon. 16 23 64 15 48
Cs. 0,02 ac 0,} swnou. 8 11 31 13 25
Cs. 0,1 no 1000 sxsmon. 5 7 20 4 14
Havanstuk otaena OBY «DIIAO» ‘
Okcnepr-Merponor (Ceprudurar Ne RUM 02.33.00389, W
Rata Buimayu: 24.11.2009 ) 7 [4% T.H. fTonosa
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