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1 O6uaacth HPUMEHEHUS U NPHHUMII METOXA

Hacrtosmuii IOKYyMEHT yCTaHaBNIMBaeT METOIHUKY BBIIONHEHMS u3MmepeHH# (MBHM) maccoroit
KOHLEHTpAIHH alIOMHIHU, O6apust, Gepuimist, Gopa, BaHaj#s, BUCMYTa, BOJIbdpamMa, Xeles3a, KaJMHs, Ka-
n¥s, Kablus, KoOanpTa, KpEMHMs, NUTHS, Marsusi, Maprasia, Meid, MoJIMOieHa, MBIIIbsIKa, HATPUA, HU-
KeJd, OJIOBa, CBHHIA, celeHa, cepefpa, cepbl, CTPOHIMS, CYpBMBI, TANIHS, THTaHa, Gocdopa, xpoma,
uuMHKa B HpobaxX THUTHEBOH, NMPUPONHBIX, CTOYHBIX BOJ ¥ aTMOCHEPHBIX OCATKOB METOJOM AaTOMHO-
SMUCCHOHHOHN CIIEKTPOMETPHY ¢ MHAYKTHBHO cBa3zanHo# miazmoit (MCIT-A3).

Mertomuka MO3BOJSIET IPOBOIUTE H3MEPEHHs COJACPKAHHUS 3JEMEHTOB B PacTBOpe aHAlM3Hpye-
Mot mpo6rl 6e3 pasbapIeHHs B CIEAYIOMUX JHATIA30HAaX:

ATFOMUHHH oT 0,010 mr/ms 10 50 wmr/mv’
Gapuit oT 0,0010 mr/md® mo 50 wr/m
OepuuHit oT 0,00010 Mr/me’ 10 10 Mr/mv’
6op oT 0,010 mr/md® 1o 15 mr/me
Baganui oT 0,0010 mr/md® 1o 50 wmr/mv’
BUCMYT oT 0,010 mr/md® 1o 10 mr/md’
BoNBhpam oT 0,010 -mr/oM® 1o 10 wmr/mv’
Xene3o OT 0,050 wmr/, ™ 1o 50 mr/ma’
KaaMuit oT 0,00010 Mr/mv’ o 10 mr/mv’
Kaumit or 0,050 wmr/mM® mo 500 wmr/mv’
KaJnblIMi oT 0,010 mr/ms° 10 50 wr/m°
xK00aneT oT 0,0010 mr/mvM® ;o 10 mr/m’
KpeMHUH oT 0,050 mr/mM® 1o 50 wmr/mv’
MUTHH oT 0,010 mr/mM®  mo 10 mr/mv®
Maraui oT 0,050 Mr/ma° 1o 50 mr/mM°
Maprager oT 0,0010 Mr/md’ mo 10 mr/me’
Menpb oT 0,0010 wmr/mM® 1o 50 wmr/mM’
MonubueH oT 0,0010 mr/amM’  mo 10 mr/om
MBIIIBSIK oT 0,0050 mr/ms’ 1o 50 wmr/m’
HaTpui or 0,50 mr/mM® 1o 500 wmr/mam’
HUKENb oT 0,0010 Mr/mM® 1o 10 mr/mm’
OJIOBO oT 0,0050 mr/mM® 1o 50 wmr/m’
CBHHEI oT 0,0010 mr/mM® 1o 10 mr/md’
ceseH oT 0,0050 mr/onM® 1o 10 mr/md
cepebpo oT 0,0050 mr/aM® 1o 50 wr/ov’
cepa oT 0,050 wmr/mM° 1o 50 Mr/m’
CTpOHIHMH oT 0,0010 Mr/nM3 70 10 MI‘/}1M3
cypbMa oT 0,0050 mr/ma’ 1o 50 wmr/md’
TaIAH oT 0,0050 mr/, )lM3 Jo 10 mr/md®
THTaH oT 0,0010 mr/mvM® 1o 50 wmr/me’

ocho oT X Mr/onM” 10 Mr/om
docthop 0,020 /o 50 /i
XpoM oT 0,0010 wmr/mm® 1o 50 wmr/oM’
IHHK oT 0,0050 Mr/ﬂM3 o 50 wmr/mM°

HpI/I HeoOX0MHMOCTH METOA¥KE ITIO3BOJLACT ONPEACIIATL COACPIKAHNE OKCHAOB 3JIEMEHTOB B IIPO-
6ax ITUTHEBOH, NPUPOIOHEIX ¥ CTOYHBIX BOA PACYETHBIM METOLOM.

Ecnu onpenensemMble MacCOBBIE KOHIEHTPALMM 3JIEMEHTOB BBIIIEC YKAa3aHHBIX BEPXHMX TPaHMI
IMana3loHoB W3MepenuH, npoly ciaexyeT pa3baBuTh OHAMCTHNIMPOBAHHON UMM NEHMOHUZUPOBAHHON BO-
no#, HO He Gonee ywem B 100 pas.
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Merton MCTI-AD 0CHOBAH Ha U3MEPEHMH HHTECHCHBHOCTH H3TYUECHHS (IMHCCHH) BO3GYKACHHBIX
B aproHOBOM IIa3sMe aTOMOB ¥ HOHOB OTIPEAEHIEMOro 3eMeHTa. MHTEeHCHUBHOCTD M3y YEHHsl 3aBUCHT OT
3HAYECHHS MACcCOBOH KOHHEHTPalU 37IeMEHTa B PACTBOPE aHANM3HPYyeMOH MPoGHI.

B aroMHO0-3MUCCHOHHBIH CTIEKTPOMETP MPH NOMOIIH NMEPUCTATIBTHYECKOTO Hacoca M pacublIUTE-
JI1 BBOLAT PacTBOp aHAIM3MpyeMoil IpoOnl, KOTOPBIH NONafaeT B PACHBUIMTENLHYIO KaMepy B BHIEC
MeNbYailIgX Kaledb a3po30id M B [IOTOKE aproHa Yepes3 HEHTPAIbHYIO TPYOKY FOpesIKH HHKEKTHPYETCS
B aproOHOBYIO MHAYKTHBHO cBs3anHyio mwasMy (MICII). 3a Bpems HaxoxxneHus B miasme (2-3 Mc) mpoba
NPOXOAHUT UHKIIBl HCHAPEHAS, AaTOMU3AINY, HOHU3aIuH ¥ Bo30yxaerus. MamydeHue, HeyckaeMoe Bo3-
Oy>XIEHHBIMH aTOMaMH B HOHAMH, QOKYCHPYETCs ONTHYECKOH CHCTEMON CIIEKTPOMETPa Ha BXOXHOH 1ie-
JIH 1 Jlajtee paznaraeTcs 0 JUIHHaM BOJH JHCIIEPIUpPYIOMIHM ]eEMEHTOM — TH(PaKIHOHHOMN PenIeTKOH.

B ciiydae uCHONB30BaHHMS CHEKTPOMETPA C MONMXPOMATOPOM, MTO3BOJIMIONIMM HIPOBOAUTE OJHO-
BPEMEHHEIf MHOTO3/IEMEHTHBIH aHANN3, MOHOXPOMATHIECKOe H3TydeHHe Hocne AU(paKkiliy Ha pemeTKe
ToIIafiaeT Ha CBOXO BEIXOMHYIO IIEJb IONMXpoMaTopa. Ha BEIXOZE CIIEKTpOMeTpa ¢ TIONIHXPOMATOPOM YC-
TAHOBNCHO QUKCHPOBAHHOE KOMUYECTBO (OTOIMNEKTPOHHBIX yMHOXKHUTENEH (DY), KOKALI U3 KOTOPHIX
4epe3 CBOK BRIXOIHYIO IIENb PETHCTPUPYET H3NYICHHE ONpeAeIeHEOH THHEL BOIHEL

B aTOMHO-9MHCCHOHHBIX CIIEKTPOMETpPAX C OLTHYECKOH CXeMOH Diele pa3noxKeHHe U3NydeHHs
OCYIIECTBIIAETCS. ABYMS JHMCIECPIHPYIOMAMH 3JIEMEHTaMHd — IPH3MOH H IHdpakmHoHHON Dumenne pe-
metkoi. ITpa aToM cekTpaneHOe H306paXKeHue Ha BEIXOIE MONyJaeTCsd ABYMEPHEIM, a B Ka4eCTBe peru-
CTpaTopa H3JIy4eHHs HCIONB3YeTCs HONYNPOBOMHUKOBENL MaTpuuHEli xetektop (CID) ¢ uucnoMm peru-
CTpHUpYIOmEX 31eMeHTOB-TIuKcenelt 6onee 250000. Takum o6pa3oM, 2a ONHO HM3MEPEHHE BBHINONHICTCA
MHOTO3JIEMEHTHEIH aHANM3 ¢ BO3MOXHOCTHIO OIHOBPEMEHHOM perucTparuy Haufolee TyBCTBUTENBHBIX
CIIEKTPAJIBHBIX JIMHUM KOKAOTO ONPEENIEMOro 3JIEMEHTA.

B Ilpunoxennn A B Tabimne 1 NpHBefeH NepeyeHb JIEMEHTOB C PeKOMEHIYeMEIMH Hanbosee
Ba)KHEIMH aHATUTHYECCKAMH JIMHHUSMH OIIPEeNSIeMBIX 3JIEMEHTOB U YKa3aHB! MEX3JIEMEHTHbIE BIUIHUA,
BO3HHKAIOIIKE IPH HCIIOIB30BAHAY JAHHBIX JIHHHMA.

2 HopmaTuBHBIe CChLIKH

B HacTosmeM TOKYMEHTE HCIONB30BaHE! CCHIIKM Ha CHENYIOIHe CTAHNAPTH:
I'OCT P 51592-2000 Boga. Obique tpeboBanus Kk 0T60py npobd
I'OCT P 51593-2000 Bona nursesast. OtGop npob

T'OCT P MICO 5725-6-2002 TourocTs (MpaBRIBHOCTS M NPELE3HOHHOCTD) METOJOB U PE3YJIbTa-
TOB u3Mepernuit. Yacts 6. Vicrons3oBaHye 3HaYeHME TOYHOCTH Ha IPAKTHUKe

T'OCT 8.315-97 T'ocynmapererHast cucreMa obecredyeHus equHcTBa H3Meperuil. CraHmaprhsie
06pasIpl cocTaBa U CBOMCTB BelIeCTB M MaTepranos. OCHOBHBIE TONOKEHNUS,

['OCT 12.0.004-90 CCBT. Opraumanys o6yuenns 6ezonacHocty tpyna. Obume moIoxeHus
T'OCT 12.1.004-91 CCBT. Iloxapras 6e3onacHocts. ObImue TpeGoBaHys.

'OCT 12.1.007-76 CCET. Bpemsrie BemectBa. Kitaccuduxanus u obimve Tpebosanus Gesonac-
HOCTH

TOCT 12.4.009-83 CCBT. IoxapHas TeXHUKa % 3alIUTH 06bexToB. OCHOBHBIE BB Pa3Me-
IIEeHHEe U 06CITy)KHBaHHE

'OCT 12.1.019-79 CCEBT. 3nekrpotezonackocTs. Obime TpeGOBaHAS W HOMEHKIATYPA BUIOB
3aLIUTEI

I'OCT 12.4.021-75 CCBT. Cucrems! BerTunsLHOHHEBIe. OGmne TpeGoBanus

T'OCT 17.1.5.05-85 Oxpana npuponsl. ['mapocdepa. Obiume tpeGosanus x 0T60py npob noeepx-
HOCTHBIX H MOPCKHX BOJ, JIb@ M aTMOCGHEPHBIX OCAIKOB
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['OCT 177-88 Bomopona rnepexdcs. TeXHHYecKue yCIoBUS

I'OCT 1770-74 Tlocyrna Mepuas naboparcphas CTeKAAHHAS. LIMIHHADEL, MEH3YPKH, KOJIGBL, Mpo-
Oupku. OOIIHe TEXHUYECKHE YCIOBM

T'OCT 4461-77 Kuciora a3orrHas. Texuugeckue yCIOBUSL

[OCT 6709-72 Bona puctiuipoBasHast. TeXHAYECKHE YCIOBHA

T'OCT 10157-79 Apros razoo6pa3Heli u »uakuid. TeXHuueckue yenopus.
I'OCT 11125-84 Kucnora a3otHast 0co60# wicToThL. TeXHuYeckie YCIOBHSL

I'OCT 14919-83 DmeKTpOIUIHTE], 3IeKTPOIUTHTKH H XKapodHble 3NeKTpolkadsr Op1ToBbIe. OOImue Tex-
HIYECKHE YCIIOBUS

T'OCT 20298-74 Cmonst nonoodbmennsie. KatuonuThl. TeXHUYeCKHe YCIOBHSL
I'OCT 24104-2001 Becrr naGoparophsie. O6mue TeXHUYECKHe TPeGOBAHMA

I'OCT 25336-82 Ilocyna m obopyrnoBanme J1aGopaTopHBIE CTEKILTHHbIE. THIBI, OCHOBHbIE Iapa-
METPHI H Pa3sMepHL.

OCT 2922791 (UCO 835-1-81) Ilocyma naboparopHast crewisHHad. [IMNeTKH TPaNyHpOBAHHEIE.
Yacts 1. Obumie TpeCoBarmis

1IB 5.18,19.01-2005 MBU aneMeHTOB B TBEpALIX 00BEKTAX METOAMHE CIIEKTPOMETPHH C HOHH3A~
ued B HHIYKTHBHO CBI3aHHOH IUIazMe

IIpuMevanue - [Ipu NoIs30BAHHH HACTOSMBM JOKYMEHTOM IeNecoobpasHo IPOBEPUTH
I[CﬁC’I‘BIfIC CCBUIOYHBIX CTaHIapTOB IO YKa3aTenlo ((HauHOHaJIBHLIC CTanapTe», COCTaBJICHHOMY IIO CO-
CTOSHMIO Ha | SHBaps TEKYLIEro rofia, ¥ IO COOTBETCTBYIOMMM HH(OPMallHOHHBIM YKa3aTeJsM, Oy GIn-
KOBaHHBIM B TeKylIeM roxy. Ecim cCHUIOUYHBI JOKYMEHT 3aMEeHEH (H3MEHEH), TO IPH IIONB30BaHUH Ha-
CTOSIHIMM JOKYMEHTOM CJENYeT pYKOBOJCTBOBATHCS 3aMEHEHHBIM (H3MEHEHHBIM) CTaHAapToM. Eciu
CCBUIOYHBIHI JAOKYMEHT OTMEHEH be3 3aMEHBI, TO IIOJIOXKEHUE, B KOTOPOM JaHa CChUIKA Ha HEro, npuMe-
HAETCS B YACTH, HE 3aTPATHBAIOIIEH 3Ty CCBUIKY.

3 CpencrBa n3mepeHnuii, BcnomMoraTeJbHoe 000pyAOBaHHe, peaKTHBbI, MaTe-
pHabl

CreKTpOMeTp aTOMHO-3MMCCHOHHBIH ¢ MHIYKTHBHO CBA3aHHOH INa3MOM C IONHXPOMAaTOPOM,
nanpuMep, TRACE ICAP 61E w/umi CIEKTpOMeTp ¢ IONYNPOBOXHMKOBEIM MATPHYHBIM JETEKTOPOM,
HanpuMep, Iris Intrepid II Duo, dupmer Thermo Electron wimm no6Goit npyroi ananoruynsid, o6namnato-
IUH TEXHUYECKUMHU ¥ METPOJIOTHYECKUMHE XapaKTEPUCTUKAMHE HE XYKe YKA3aHHEIX,

Tocynapcreernsle crangaptheie o6pasusr mo 'OCT 8.315 (I'CO) cocraBa BOOHEIX PacTBOPOB
HOHOB ANIOMHHHA, KaJMHS, XpOMa, MeIW, KobaibTa, CBHHUA, JKele3a, MapraHud, HUKENS, LUHKa,
tutana (IV), Mpmmesxa, cypsmel (III), BaHamws, MOMMOAEHA, HATPHS, KaNus, KabIHs, MATHAS, Oapus,
CTpOHIHS, 0NI0Ba, cepebpa, Gepumus, 60pa, cenena, KpeMHHs, Tamud (I), THTHS, BECMYTa, BOTb(paMa,
docdopa, cepsl, cyNb(HaTOB HIIH HX CMECH C TOTPEHIHOCTBIO aTTECTOBAHHOTO 3HAYeHH He Honee 2%.

MHoroaneMeHTHEIE CTAHIAPTHBIE BOAHBIE PACTBOPH! HOHOB cepebpa, AMOMUHMAS, MBIIbsIKE, 6opa,
6apus, Oepuinus, BUCMYTa, KaIblINA, KaAMHS, k0banbTa, XpoMa, Me[H, JKejle3a, Kajusd, JIUTHA, MarHus,
Maprauna, MonubeHa, HaTpus, BHKend, pocdopa, CBHHIA, CEPhI, CYPbMBI, CeleHa, KPEMHUS, CTPOHINS,
THTaHa, TaJUTHs, BaHaluA, BoibppamMa, UMHKA, HAIPUMED, MPoU3BOACTBa GupMEl Agilent No 5183-4682,
Ne 8500-6940, Ne 8500-6942, npoussozcTsa ¢pupMe! Inorganic Ventures QCS TV-28" unu mro6oii npyroit
AHAJIOTHYHBIHN, C IOTPEIHOCTHIO aTTECTOBAHHOrO 3HaYeRus He Gonee 2 % .

IIpumMeganye: IpH OTCYTCTBHH B TOCYNAPCTBEHHOM PEECTPe YTBEPKACHHBIX THNIOB HEOGXO-
2Mbix I'CO HIH MHOTO3J1EMEHTHBIX CTaHJAPTHBIX PACTBOPOB HOHOB 3J€MEHTOB MMIIOPTHOTO IPOH3BOI-
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CTBa [JONYCKACTCH UCIOJL30BaTh cTagpapTHele obpaszusl nperupustus (COIL) u aTTecToBaHHBIE CMECH
BOJHBIX PACTBOPOB HOHOB 37EMEHTOB.

unuuaper mepusle o 'OCT 1770, 2 kiacca TOYHOCTH.

Kon6s1 meprsie mo I'OCT 1770, 2 xnacca TOYHOCTH.

[umetxu rpanyuposanusie no OCT 29227, 2-ro xjacca TOYHOCTH HIM J03aTOPHI TEPEMEHHOrO
o6beMa C TIOTPeIIHOCTRIO He 6onee 1,5 %.

Becrl nabopatopble 00Ier0 HasHayeHHs C  HAuOONBIUMM  IPEHENOM  B3BEIIMBAHUSA
210 rmo FOCT 24104, ¢ morpermHocTEIO He Gonee 0,75 Mr.

YeTpoHcTBO AN MHKPOBOJIHOBOIO Pa3oXEHMA HCCIEAYEMBIX NPob ¢ MaKCUMAIbHOH BEXONHON
MommHOCTEI0 H3MydeHHs 1200 BT m duxcupoBaHHOH wuacToTol M3myuenms 2450 MI'm. Hampmwmep,
«MARS-5» ¢ cocynamMH Iyist MEKPOBOJHOBOTO pasnoxenus Tuia HP-500 Plus npu HeoOX0nAMOCTH MUK~
POBOJIHOBOI'O pa3NioKeHrs pod.

Kon6s1 mim crakans! Tepmocroiixae no F'OCT 25336.
Ixat cymunpHbNL 1a60paTOPHEIA.

OrrbTps! 6ymMaXkHBIe 00€330/IeHHbIE, «CHHAS JIEHTay, HanpuMep, o TY 6-09-1678-86 nnn mem-
Gpannsle ¢ mameTpoM mop 0.45 MKM.

ONEXTPOIUIATA C 3aKPHITOH CHupaNbio A Barpesanug npo6 mo F'OCT 14919,

Kucnota azornas mo I'OCT 11125 oco6oit wuctotsl wim mo NOCT 4461, ourinesnas METOAOM
cy660HIHHIOBOIf IEPErOHKH.

Tlepexucs Bonopona, ranpumep, o FOCT 177.

Bona OmmucTmimpeBaHHas MAM  JCHOHM3MpOBaHHas  (JMCTHNIMPOBAHHAS BOJA MO
['OCT 6709, iepersaBHas MOBTOPHO HIM NPOIYINEHHAS HYepe3 KOJOHKY ¢ MOHOOOMEHHOH CMOMOH 110
'OCT 20298). JlomyckaeTcst HCIOIB30BATSH CHENHANUZHPOBAHHYIO YCTAHOBKY UL IIOJMyYEHHs JCHOHH-
3UPOBAHHON BOJEI.

Apron razoobpa3ssiii Beicokoi wrcroTs: no ['OCT 10157.
XonoOHIBHUK GBITOBOH.
JlomyckaeTcst HCIIOIB30BaHKE IPYTHX CPEACTB H3MEpPERHit, 000pY/I0BAHAS ¥ PEAKTHEOB C TEXHH-

YECKUMH U METPOJIOTMYCCKUMH XapaKTCPUCTUKAMHU HE XYK€ YKa3aHHBIX.

4 O16op u xpaneHne npob

Obmue TpeboBanus k- orbopy nmpob Boms! ycraHoBmersl B [OCT P 51593, TOCT P 51592,
I'OCT 17.1.5.05 u npyrux HOpMaTHBHBIX HOKYMEHTaX, YTBEPKIACHHEIX B YCTAHOBICHHOM TIOPS/IKE.

ITpo6B! BOAE! OTOMPAIOT B MKOCTH H3 IOTHMEPHOTO MaTepHaia, o6seM NpoGh! HOMKeH OBITh HE
memee 0,1 ov’. TTpo6EI MUTHEBOM ¥ IPUPOTHOM BOMB! KOHCEPBHPYIOT TIpH 0TGOpe, M06aBss Ha 0,1 mv’
BOJMBI 2 CM® A30THOM KHCIOTH pasbasnennoi 1:1. [Ipo6sl CTOUHOM BOJEI IPH 0TBOPE HE KOHCEPBHPYIOT.

Ecmu npofrr He 3aKOHCEPBHPOBAHEL IIpH OTOOpE U H3MEpEHUE H?OBOJI}IT bonee gem yepes 24 4
nocse oT60pa, Ipo6hl KOHCEPBHPYIOT, Z06aBsis Ha 0,1 IM° Boxsl 2 cM° KOHIEHTPUPOBAHHOH a30THOH
KHUCJIOTHI.

3aKOHCEpBUPOBaHHEIE NMPOOBI MOrYT XPaHHTHCS B TedcHHMe | Mec. IIPH TeMIepaType He BHILUe
10° C, xpoMe mpo6, B KOTOPBIX HOJDKHBI ONpeReNaThes Gepuinuil, Kpemuuil, 60p wiM MonubaeH, CpOK
XpaHEHHs 3aKOHCEPBHPOBAHHEIX P06 NI KOTOPEIX He Gonee 3 cyT.

TpancnopTupoBaHHe M XpaHeHue Ipof cHera ¥ JIbAa OCYIECTRIAIOT IPH MUHYCOBOH TeMIIEpaTy-
pe, uckmouaromes taguue npob. IIpoOrl DOMKHE! 6BITH YNAaKOBAaHBI B ClELMaNbHbIE KOHTENHEPD! HJIH
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MOJIM3THIIEHOBBIE MEUTKH YU IOCTaBNeHbI B 1ab0paTOPHIO AJIS IIPOBENEHMS aHaNK3a B OITHMAILHEO KOPOT-
KHE CPOKH.

IIpoOs! Tanoro JIba MM CHEera AJsl XPaHEeHHUs NOABEPraroTCs TOH e KOHCEepBAlUK, YTO ¥ NPOOLI
BOJBIL.

S IToaroroBKa K BHINOJHEHHIO H3MePCHHUH

5.1 IloaroroBka mocynnl

Bcro ucnonssyeMyro it oT60pa, XpaHeHHs, TPAHCIIOPTHPOBAHK ¥ aHaIH3a Npod mocyxy Tiua-
TENBHO TNPOMBIBAIOT PACTBOPOM A30THOH KHCIOTHI, IPHTOTOBICHHOR 110 5.2.2, 3aTeM OONBIIMM KOMHYe-
CTBOM BOZOIPOBOXHOH BOMEI ¥ ONONACKHBAIOT 3 - 4 pa3a OGHAMCTHINMPOBAHHOMN MK JICMOHM3HPOBAHHOH
Bogoit. He momyckaetcs o6pabaTeIBaTh OCYTy CMECAMH, COLEPKAMMME XPOM.

5.2 TlpuroToBJieHHE BCIIOMOTaTEe/ILHBIX PACTBOPOB
PacrBops! roTossT B BerspkeoM mkady. Cpok XpaHeHHs pacTBOPOB KHCIIOT He fonee 6 Mec.

KucnoTsl, HCoMb3yeMele IS MPUTOTORJIEHNS PaCTBOPOB, KOHCEPBAIMY ¥ IIOATOTOBKY Npod K aHaH-
3y, JTOIDKHEI OBITh 0c0G0H THCTOTHI (0C.4.) UM nocie CyO60HAMMHT0BOH IEPETOHI.

5.2.1 Hpuzomosnenue pacmeopa paszbagnenroii 1:1 azomnoii Kucnomst

Jins mpuroToBnenns 1000 oy’ PAcTBOpa B MEPHYIO KONby BMeCTHMOCTEIO 1000 cM’ HanMBaroT
100 - 200 cM’> JEHOHH3MPOBAHHOM BOMLI, IpHHBAIOT 500 CM> KOHIEHTPHPOBAHHOM A30THON KHCIOTHI.
Iocre oxnaxueHns pacTBOpa IO KOMHATHOH TEMIIEPATyph! PacTBOP B KOJIGE JOBOAAT IO METKH IEHOHH-
3MpOBaHHOH BOOM U TINATETHHO epeMEelIHBatOT.

5.2.2 Hpuzomoenenue pacmeopa azomuoii Kucnomst Monaproti konyenmpayuu 1,0 mons/om’

Jnst peroTOBMer s | IMC pacTBOpa MEPHBIM IIIHHAPOM BMecTAMOCTEIO 100 e’ otmepsor 67 oM’
KOHIIEHTPUPOBARKON a30THOM KHCIOTHE B TEPEHOCAT B MEPHYIO KONIGY BMECTHMOCTHIO 1 /M’, HANONOBHHY 32~
IONHEHHYIO OHIUCTHIUTNPOBAHHOM MM TEHMOHMNPOBAHHON BOmOH, OBOAAT 06BEM pacTBopa GHIUCTHIIN-
POBaHHON MM IEHMOHU3UPOBAHHOM BOJOH 10 METKH U TINATENHHO EPEMEILIABALOT.

5.2.3 Npuzomoenenue pacmeopa azomHoii KUcA0mbl MONAPROV Konyenmpayuu 0,3 mons/om’

Jina mpurorosnenus 1 mm> pacTBOpa IMINHIPOM BMECTHMOCTEIO 50 cM® oTMepsIoT 20 cM KOH-
LEHTPUPOBAHHON a30THON KUCIIOTEI H NEPEHOCAT B MEPHYIO KONOy BMECTHMOCTEIO 1 M®, HAIIONIOBHHY
3aII0JIHEHHYIO OMIHCTHILIAPOBAHHON UM NeHOHH3UPOBAHHOHR BOJOH, B JOBOIAT 06BeM pacTBopa 6HIH-
CTHJUTHPOBAHHOM HIIH JEHOHH3MPOBAHHOM BONOH MO MeTKH. TIATeNBHO IIepEeMEIHBAIOT.

5.2.4 Ilpuzomoenerue pacmeopa UOHO8 MbIULLAKA C MACCO80U KorueHmpayuet 10 M/on’ ona na-
cmpoiiku ananumuseckux nunuii cnexkmpomempa muna TRACE ICAP 61E

PacTBop roToBAT M3 cooTBeTCTBYIOMIEro cTanmapTHoro obpasna (CO) BogHOro pacTopa HOHOB MBIIIL-
siKa. [Ipolieiypa NIpHrOTORNEHHS PaCTBOPA B COOTBETCTBUM C HHCTPYKIMEH [0 IPHMEHEHHIO CTaHIapTHO-
ro ofpasua.

5.2.5 Ilpuzomosenenue cmeceli onpedenaemsix 31eMeHM068 ¢ MAcco8oil Konyenmpayueii 10 u
20 m2/ont’ ona Hacmpoiiku cnexmpomempa muna Iris Intrepid II Duo

HacTpoeuHsie pacTBOpPEI CMECH 3NEMEHTOB TOTOBSIT U3 COOTBETCTBYIOLIMX OXHOKOMIIOHEHTHEIX
I'CO cocraBa BOOHBIX paCTBOPOB HOHOB 371eMeHTOB. I1epBEIi HacTpOSUHEIH PacTBOp cocTara - Al, As, B,
Ba, Bi, Ca, Cd, Co, Cr, Cu, Fe, K, Li, Mg, Mn, Mo, Na, Ni, P, Pb, S, Sb, Se, Si, Sn, Sr, Ti, T, V, W, Zn -
C HOMHHAaJIBHON MacCOBOH KOHIEHTpaluel HOHOB 31€MEHTOB B pacTBope 20 Mr/oM’, i BTOpO# HacTpo-
€4HEI pacTBOp 37eMEHTOB - Ag, Be - ¢ HOMUHAIBHOM MacCcOBOH KOHIEHTpaLMeH HOHOB 3]EMEHTOB B
pactsope 10 mr/ma’.

HanpumMep, B3 KaXIOT0 CTaHmapTHOro ofpaslia cocTaBa BOLHOTO PACTBOPA MOHA JJIEMEHTA C HO-
MUHATBHON MaccoBON KOHLEeHTpammei 1,0 r/mm’ oTbuparoT 2 cM’, momeraroT B MEpPHYIO K06y BMECTH-
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mocTero 100 cM’ M JIOBOIAT 70 METKM pPACTBOPOM a30THOH KMCIOTEI MOJISPHON KOHIEHTPALIAHX
0,3 mons/mv°. TIaTebHO IepeMelBaroT.

5.3 KoHTpO0Jb YHCTOThI PEAKTHBOB

IIpH NpPHrOTOBJIEHHKM PacTBOPOB HEOOXOIHMO KOHTPOMMPOBATL YHCTOTY HCIONL3YeMBIX Ouau-
CTHIIHPOBAHHOM MM AEHMOHM3UPOBaHHON BOZABI, a30THOH KUCIIOTEI M IIEPEKHCH BOAOPOAA B KOHUEHTpA-
IUsIX, IpuEMeHseMbIX 0 6.1 mmm 6.2. VsMepenKoe B HuX 110 6.3 cofepkaHue ONpelesieMEIX 3JeMEHTOB
He JOJDKHO OBITH Ooree 3HaYeHMs HIKHEH IpaHulbl yCTaHOBIIGHHOTO AHUana3oHa u3MepeHuit. B mpoTus-
HOM CIIyHae 3aMEHSIOT UCTI0Ib3YEeMBle PEAKTHBEL

5.4 IlpuroToBjieHHe rpagyHpOBOYHLIX paCTBOPOB

Ceput rpagyHpoOBOYHEIX MHOTO3JIEMEHTHBIX PAaCTBOPOB MOTYT OBITH IIPHTOTOBJIEHLI H3 OJJHOKOM-
nogenTtHbX CO, MHOroxoMIToHeHTHEIX CO MIE MHOTO3IEMEHTHBIX CTAHHAPTHHIX PaCTBOPOB M aTTECTO-
BaHHBIX MHOT'O3JIEMEHTHRIX CMeCeH.

I"pamynpoBOYHEIE PAaCTBOPHI KAXKIOTO OIpefersieMOoro 3IeMeHTa NOJDKHEI OXBaTHIBAThL BECh pafo-
YUt TUarna3oH H3MEPEHHH ero MaccOBO! 'KOHIIEHTPALUH B Ipobax.

5.4.1 IIpuzomoenernue pabouux MHO203/1eMeHMHbBIX PACMEOPOS.

Paboyne MHOTO3JIEMEHTHBIE PACTBOPEI FTOTOBST M3 MHOTO3JIEMEHTHBIX CTAHAAPTHRIX BOAHBIX pac-
TBOPOB (ajlee OCHOBHOM pacTBOD).

IlpuMep mpuroroBieHus paboyero MEOTO3JIEMEHTHOrO PacTBOPa M3 OCHOBHOrO pacTsopa ( Initial
Calibration Verification Standard Ne 5183-4682 ) moHOB xene3a, Kanws, KadbIUs, HATpUs, Maraus,
CTPOHIMSA, cepebpa, aFOMUHUS, MbIIbAKA, Oapus, GepriuIus, kKagMus, KobanbTa, XpoMa, MeH, Mapra-
na, MonuGIeHa, HEUKeNS, CBHHIA, CYPBMBL, GENICHA, TAIMA,-BaHANWA, IHHKA -IIPOU3BOACTBA -(HHUPMBL
Agilent.

Maccosag KOHLICHTpPAIHA 3JJCMEHTOB B OCHOBHOM PacTBOpE:

KaubIuif, JxKenes0, Kanui, Maruuit, Hatpuit — mo 1000 mr/om;

crponmmit — 100 Mr/mv’;

AIOMHHHAM, MBINBAK, Oapuit, Gepuiiuil, kKagMui, Ko6anbT, XpOM, MeAb, Maprasen, MoIHOxeH,
HHUKEIb, CBUHEL, cepebpo, CypEMa, CeleH, Tauni, BaHanui, HuHK— 1o 10 Mr/mv’.

Jnsa npurorosnenus 100 o™’ pabouero MHOTO3JIEMEHTHOTO PacTBOpa IIOMeIaroT 1,0 cM® OCHOB-
HOI0 pacTBOpa B MEPHYIO Koy smecTEMOCTBIO 100 o, pa30aBIIIOT a30THOM KHMCIOTOH MOJSpPHOM
KoHUeHTpauuu 0,3 MOHL/}IM3, noBoas 00BEM comepXuUMOoro Konbbl 10 MeTKH. TImareNnpHO NepeMellBa-
IOT.

5.4.2 IIpuzomosenerue zpadyupo8oUuHyIX MHO203IEMEHMHBIX PACMEOPOE

Jng npHroTOBNIeHHA IPalyHpOBOYHEIX MHOIO3IEMEHTHBIX PACTBOPOB HOHOB Cepedpa, allOMMHIA,
MBIIIBAKa, 60pa, Oapus, Gepriuins, BUCMYTa, Kalbus, KagMuA, kobalbTa, XpoMa, MeIH, XKenes3a, Kaus,
JIATHS, MarHus, Maprauiia, MoinOjeHa, HAaTpHs, Hukend, docdopa, CBHHIA, CepBl, CYpPBMEI, CeleHa,
KPEMHHS, CTPOHIHS, THTaHa, TAUIHA, BaHAIWd, Bonbhpama, I¥HKA, HaAIPHMED, HCIONB3YIOT padoure
MHOTO3JIEMEHTHLIE ¥ OCHOBHEIE PacTBOPH! MpousBoncTBa Gupmel Agilent No 5183-4682, Ne 8500-6940,
Ne 8500-6942, QCS IV-28" npoussonctaa Gupms! Inorganic Ventures wmu mo6o# Ipyroit aHaNIOrMuHbIA
MHOT'O3JIEMEHTHBIH aTTeCTOBaHHBIA pacTBOpP.

T'oToBAT He MeHee IBYX TpalyHpOBOUHBIX }J&CTBOpOB. JI719 TIpUrOTOBNEHHUs TPafyMpPOBOYHAIX
PacTBOPOB B MepHBIE K0JOBI BMeCTUMOCTEIO 100 cM” 0TOMParOT aMKBOTEI PACTBOPOB B COOTBETCTBUH C
pexomenpanuamu Hpunosxenusa B (tabnuus! 1, 2, 3), 10BOOAT M0 METKH a30THOH KUCIOTOH MONIPHOM
KOHIeHTpaluy 0,3 MOMB/IM® K TIIATENBHO TePeMENIHBAIOT.
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anMepLI PEKOMEHAYEMBIX MHOI'OMIEMEHTHBIX IPaiyHpOBOYHLIX PACTBOPOB U UX MACCOBbIE KOH-
OenTpaluvy NpuBeaCHbl B TabIrIax TIPHJIOKEHHU A B.

5.4.3 Ilpuzomoenernue 00HOKOMHOMEHMHUIX ZPAOYUPOGOHHBIX PACHEOPOE WOHOG GUCMYMA,
AumuA, 011064 U KpeMHU

I'panynpoBOYHEIE PACTBOPH! KKIOTO JIEMEHTa TOTOBAT IIyTeM pa3GaBieHHs B MEPHOM OCYAE Co-
OTBETCTBYIOINETO CTAaHAApTHOro ofpa3la pacTBOPOM a30THOM KMCJIOTHl MOJSPHON KOHIEHTpalWy
0,3 mons/mM°. I'pamyHpoBOUHBIE PACTBOPHI KAXIOTO ONPEAETIEMOTO 3IEMEHTA HOIKHBI OXBATHIBATH
Bech pabouMit AuaNa30H U3MEpPEHHH ero MaccoBOH KOHIIEHTpanuy B npobax. Mx wmcio JommkHo 6HITh He
MeHee ABYX. IIpolienypa NpUrOTOBIEHHS PAcTBOPOB B COOTBETICTBHH C MHCTPYKIMEH IO HPUMEHEHHIO
CO.

5.4.4 Ilpuzomosnenue KORMPOILHBIX PACHMEOPOS UOHOB INEMEHIN0E

KoHTponsHEIE pacTBOPEL, ACNOJB3yeMBIE 11 KOHTPOMA CTabMILHOCTH IPaJlyHpOBOYHBIX Xapak-
TEPHCTHK, BHIOMpAIOT U3 Cepri paboduX M IpalyHpPOBOYHBIX PACTBOPOB B 33BHCHMOCTH OT OXXMIAeMOMH
MacCOBOi KOHIEHTPAIMH ONpPe/ENIEMBIX IEMEHTOB HIIM TOTOBAT CHENHANBHO C YIETOM HEPETHs aHalu-
3HPYEMBIX 3JIEMEHTOB M HX KOHIEHTpaIHi.

3.4.5 Xonocmoii pacmeop ona zpadyupoéxu

B xagecTBe XONOCTOro pacTBOpa MIPUMEHAIOT PaCTBOP a30THOM KUCIIOTH MOJSIPHOM KOHIIEHTpa-
muu 0,3 MoJs/ oM 110 5.2.3.

5.4.6 Cpox xpanenun paborux u zpadyuposouHsIx pacmeopos

Cpox XpaHeHHA TPATOTOBIEHHEIX PaCTBOPOB 3EMEHTOB C MaccoBOH koHLeHTparmei o 100 mo
10 Mr/aM” B IOTHO 3aKpHITOH MOCYAE U3 NMOJMMEPHEIX MaTepHanoB (KpoMe pacrBopa cepebpa, IpHTo-
ToBernoro u3 I'CO oTevecTBEHHOro NpOU3BOACTBA) HEe Oolee 2 Mec; pacTBOpa cepebpa B mocyme U3
TEMHOTO creKna fde Oomee 14 cyr, pacTBOpOB 3IEMEHTOB C MAacCOBOH KoHIeHTpauueit or 10 mo
1,0 Mr/mM® B TINACTHKOBOM TOCYIE (KPOMe PAcTBOpa cepeGpa, IPUroToBIenHoro i3 I'CO oTedecTBenHO-
ro Tpou3BojcTRa) He onee 1 mec; pacTBopa cepeGpa B nocyne H3 TEMHOTO CTEKJIA He 6ouee 7 cyT; pac-
TBOPOB 3]IEMEHTOB ¢ MAaccoBOH KOHNeHTpanue# ot 1,0 1o 0,1 MI/mM’ B MIOTHO 3aKPHITOR rmacmxosou
nocyne e Gonee 7 cyT. PacTBOPHI 37EMEHTOB ¢ MACCOBOM KOHUEHTpalmel Meree 0,1 Mr/mv’ roTOBST He-
MIOCPEACTBEHHO IEPEl HadaloM M3MepeHuil i HCIIONEL3YIOT He No3fHee 8 U ¢ MOMEHTA MX TIPHIOTOBIe-
HUSL.

5.5 IloaroToBKa ¥ rpaXynpoBKa CleKTPOMETpa

5.5.1 ITodzomosxa cnexmpomempa

CrexTpoMeTpsl IOJArOTABAKBAIOT K paboTe B COOTBETCTBHH C PYKOBOACTBOM IO SKCIIyaTallHy
HCIIONB3YEMBIX IPHOOPOB.

Ilpumenanue: cnexkmpomemp Trace ICAP 61E noozomasnusaiom x pabome 8 coomsemcmeuu ¢
kpamxot unempyxyuet, npusedennoi 8 Ilpunoscenuu I'.

ITpuGop BELIEPXXMBAIOT BO BKIIIOUEHHOM COCTOsHUM B TedeHue 20 - 30 MHHYT ¢ Lensto crabum-

3al¥i pexuma paboTsl. [leper BEITONHEHHEM CEPUH M3MePEEHH NIPOM3BOAT KOHTPONb [1apaMeTpOB pa-
60Ts! pubOpa B COOTBETCTBHHM ¢ HHCTPYKIHEH 10 SKCIITyaTalyH.

5.5.2 I'padyuposka cnexmpomempa

T'pamynpoBKy ClIEKTpOMETpa IPOBOIIT B COOTBETCTBUH C PYKOBOACTBOM IIO 3KCILIyaTallHd IPH-
6opa (pazgen 5.3 Trace ICAP 61E w/vnu rnas 9 u 13 «Crannaprusanus MeTOAa U aHanu3 obpa3uosy Iris
Intrepid II Duo).

Jlns onpeneneHus TpafLyHpOBOYHBIX XapaKkTEPHCTHK MO BCEM OTIPeNeNseMbIM 3JIEMEHTaM, H3Me-
PAIOT He MEHee IRYX pa3 aHaNMTHYeCKHH CHIHAN XOJIOCTOrO PacTeopa 1o 5.4.5 U He MeHee ABYX rpanyu-
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POBOYHEBIX PacTBOPOB 3JIEMEHTOB U3 KaXKIOH CEPHH, NPMIOTOBICHERIX 110 5.4.2 u 5.4.3 B mopsiake Bo3-
pacTaHus MACCOBBIX KOHIIEHTpanui onpeenseMsIX 3neMeHTos (tabmumet 1, 2, 3 Tlpunoxenus B).

Onpenenerne rpafyHPOBOYHBIX XapaKTEPHCTHK, o0pafoTka X XpaHeHWE PE3yNLTATOB TPaLyH-
POBKH HPOBONHUTCS ¢ HCIONB30BAHMEM CTAHAAPTHOTO IIPOIPAMMHOIO OGECHEHYEHNs, BXOISIIET0 B KOM-
ekt npubopa. B coorBeTcTBUM ¢ PYKOBOACTBOM IO 3KCIUIyaTalldH NpHOOpa MOXKHO padoTaTh Kax IIo
TIOCTOSHHBIM IPafydpOBOYHEIM rpadukaM, TaK H CTPOUTE HX €XEITHEBHO.

[IpoBepKy TpanyMpOBOUHBIX XapaKTEPHCTHK, XPAHSIIMXCS B MaMATH npubopa, MPOBOAST exe-
JHEBHO NIepej HAadaloM M3MEPEeHHH CEPHH IOATOTOBJICHHAIX Ipo6. PacTBOPEI [UIf NPOBEPKH PagyHpOB-
KU TOTOBAT 110 5.4.5, 5.4.2, 5.4.3 unu 5.4.4 (cM. Tabnuupt 1, 2, 3 [lpunoxenus B).

KonTtpoins crabunsHOCTH rpafyrpoBOYHOH XapaKTePUCTHKH

OGpasiamMn [J11 KOHTpOJSL CTabMIIBHOCTH I'PamyHMpOBOYHOM XapaKTEPHCTUKM SBILIOTCS KOH-
TPONBHEIE PacTBOPHI 0 5.4.4. B KadecTBE KOHTPOJIBHOIO PACTBOPa PEKOMEHAYETC PACTBOP C MacCoBOH
KOHIIEHTpanuei sneMentos B auanasone ot 0,01 mo 1,0 Mr/mM>, a s KaJIbL{Us, MarHUS, Kaus, HaTpHs -
10 Mr/mv’.

I'pagyHpOBOYHYIO XapaKTEPHACTHKY CYHTAIOT CTaOHIBHOH, eclu i Kaxxporo obpasua aid KOH-
TPOJIA BEIONHSAETCS CIEAYIONIee YCIOBHE:

100 - -3 /¥ <G,

rae Jx - U3MEPEeHHOE 3HAYeHHe MAacCOBON KOHIEHTpAllMd SNEMEHTa B PagyHpOBOYHOM DPacTBODE,
Mr/me’ ;
y - OeHACTBUTENHHOE 3Ha4CHHE MAaCCOBOH KOHUEHTPALUM JIEMEHTA B TPagyHPOBOYHOM pacTBOpe,
3
mr/oM”;

G - HOpMaTHB KOHTPOIIA CTabIIBHOCTH IPafyHPOBOYHON XapaKTepHCTHKH, G =0,5 [g(—yl} ,
- y

UQ)
y
KoHTpons cTabHUIBHOCTH IPalyHpPOBOYHOM XapakTePUCTUKH OCYIIECTBISETCS yepes Kaxaple 20
aHaIH3HpyeMBIX Npo0. IIpu cMeHe peakTHBOB, IIUTENBFHOM IepephiBe paboTE! Npubopa, OTPHRATEILHBIX
pe3ympTaTaxX KOHTPOJA CTAaOUIBHOCTY IPafyUPOBOYHEIX XapaKTEPHCTHK OCYIIECTBISETCS TOBTOPHOE OII-

peznenenye rpanyHpOBOYHEIX 3aRHCHMOCTEH.

roe - 3yayeHHe pacIIAPEeHHOM HEONpeneneHHOCTH, % (cM. Tabmuy 1).

5.6 YcrpaneHue MemaloInX BAMSHUHA

Koppeknuio $hoHa npy BO3HEKHOBEHHY MAaTPHUHBIX 3Q(HEKTOB ¥ YHET B3aHMMHOTO BIUSHHMSL H3Me-
PAEMBIX JIEMEHTOB 32 CUeT CHEKTPANBHBIX HaloxeHuH (3¢ dexT nuTephepennny) NpoBOIAT IPH MOMO-
I IIPOrpaMMHOr0 OGECHeYeHns CHEKTPOMETPa B COOTBETCIBMH ¢ PYKOBOJCTBOM IO 3KCILTyaTaIlMH
CIIEKTpOMET]a.

CriexTpayibHEIX HATOXEHUH H306€raroT BrIOOpOM albTepHATHBHOH IIIMHBI BOJHEI H3MTYYEHHS OIl-
penensemoro anemenTa ([Ipunoxenne A).

Hccenenosanue sddexta nuTephepeHINY U pacdeT HeoOXOAMMBIX IONpPABOK, YYHTHIBAIOLIMX
BO3MOXHOE BIHSAHHE HHTEPQEPHPYIOUIHX SMEMEHTOB, NPOBOIAT HA CTAHZAPTHEIX 00pasuax cocTaBa
BOJHBIX ONHOKOMITOHEHTHEIX PACTBOPOB ¢ HOMHHANBHEIM 3HaUEHNEM MaCCOBBIX KOHIEHTPALHUH 3eMeH-
TOB He MeHee 100 Mr/m .

Br16op Touex xoppexuuu $HoHa NpOBOAAT Ha Hauboee THNMUHEIX pabounx Nnpobax BOmb! U (MIIH)
IPanyHpOBOYHBIX PAcTBOPaX CMECH 31EMEHTOB ITyTeM M3MepeHHs UHTEHCHBHOCTH (DOHOBOrO curHama ¢
OZHOM KIM C ABYX CTOPOH H3MEPAEMOro CINEKTPaNbHOTO Muka snemenTta. ClexyeT uiberars Bribopa To-
4eK KOppeKuuu GoHa I ONpPENeIIeMOro IEMEHTa B 0GNIacTH, B KOTOPOH BO3MOXKHO MOSBIEHHE CITEX-
TPANBHBIX JIMHMI APYTMX MHTEPhEPHPYIOLIMX 3NEMEHTOB.

10
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6 BoinoJsiieHne H3MepeHuii
6.1 Munepanusanus npod MUTkLEBOI, IPHPOAROH BOALI ¥ aATMOCDECPHLIX 0CAAKOB

6.1.1 Munepanusauus npo6 numyeeoii u RPUPOOHOT 600bl

Ecnu npo6rr He GBUIM 3aKOHCEPBUPOBAHB! IO pasneny 4, To k npobe aHanusupyeMol BOIEI, He
cozmep:xanteit SaMSTHbIX TJIa30M B3BEITESHHBIX qacmu, D06aBIAIOT KOHIEHTPHPOBAHHYIO a30THYIO KHCIO-
Ty u3 pacyera 2,0 M’ a30THOR KucnoTsE Ha 100 cM° BOTEL, PacTBOp TLIATENBHO HEPEMEIIHBAIOT U BEI-
JePXKUBAIOT HE MeHee 2 U.

K 100 cu® 3aK0oHCepBHPOBAHHOM OGS, HE CONepalnelt 3aMETHBIX [NIa30M B3BELIEHHAIX YACTHII,
noGaemsior eme 1,0 cv’ KOHIICHTPHPOBAaHHOR a30THOM KHCIOTHI, PaCTBOP TIIATENHHO NEPEeMEIIMBAIOT 1
BBLIEPXKUBAIOT HE MEHEe 2 .

B xauecTBe X0JIOCTOH mpO6H! KCIOMB3YIOT GUANCTHIIHPOBAHHAYYO UM JEMOHH3APOBAHKYIO BOLY
C TeM e KOIMYECTBOM KOHLCHTPHPOBAHHON a30THOR KHCIOTEL, YTO 1 B Impobe.

6.1.2 Munepanusayua npo6 ammoc@episix 0caokos (1bd0a uw/unu crheza)

TIpo6Er MBIa M CHera KONUYECTBEHHO NEPEHOCAT B 5-8 NUTPOBEHIE IIACTHKOBEIE EMKOCTH, H OC-
TaBJLAIOT IPH KOMHATHOH TeMIlepaType He MeHee, 4eM Ha 12 9acoB Z0 HOJHOro OTTauBaHKA Tpos.

Tocne Tasgeus uaMepsroT obmuit 06seM npo6sl ¥ pH, BEHIOHPArOT KPyNHEIE TPAaBHHKM H JHCTBS,
3aTeM (GUIBTPYIOT Yepe3s MeMOPaHHEM QUIBTP W/HIM 06e3301eHHbI (DIIBTP (CHHAS JIEHTa», IEPBbIE
nopuuy GUIBTpaTa 0TOPACHBAIOT, 4 3aTeM cobuparor QUIBTPAT B MIACTHKOBYIO eMKOCTh. [To oxoH4a-
Hup bunETpoBaHHS oT6upator 200 cM® HUIETpaTa B nnacrmconylo eMKocTh 06beMoM 250 cm’ u Jnob6as-
JI0T KOHIEHTPHPOBAHHYIO a30THYIO KHCIOTY U3 pacyera 2,0 cM® a30THOM KHCTOTH Ha 100 oM HpoOBI,
“pacTBOP TINATENEHO [IEPEeMEIMBAIOT H BEICPXKUBAIOT HE MeHee 2 9. MUIBTpP ¢ 0CaKOM TBEpAOH (assl
CHEra COXpaHSIOT.

6.2 MuHnepanusaums npod cTouHbIX BOJ

Musepanu3anus npo6 CTOYHBIX BOX H NPHPOIHBIX BOM, COAESPKAIUMX, BUAUMEIE [a30oM, B3Be-
IIeHHbIE YaCTHIHI WK 0CAJOK, IPOBOLATCS OBYMS cllocoGamu.

6.2.1 Munepanuzayun npob 6 OMKpsIMuIX COCYOax

TIpoGBI CTOYHBIX MM MPHUPOINHBIX BOZ, COACDKAINUE B3BEIICHHEBIE YACTHIBI M OCATIOK, TINa-
TENBHO NepeMemuBaioT. B 'repMocTouKne xony I CTAaKaH BMECTHMOCTHIO 150 — 200 cM® oT6HparoT
MepHEM mummEIpoM 100 eM® anammsupyemoit mpo6sr. B Tom citydae, ecime Tpe6yercs onpefeNeHue pac-
TBOPEHHEBIX (OpPM 3JEMEHTOB, TO TPOOH MPeABAPUTEILEO GHILTPYIOT Yepe3 MeMOPaHHbIH GUIIBTD HIH
OyMaxHblt GUIBTP «CHHSA NeHTa». ONHOBPEMEHHO FOTOBSAT XOJOCTYIO NPoOy, B KOTOPOi BMECTO CTOY-
HOH BOJIb! HCIIOMB3YIOT OHAHCTHILTAPOBAHHYIO HIIM AEeHOHM3MpPOBaHHYIo Boxy. Manee x npobe aHanmm3n-
pyeMoii BOABI 1 X010CTO# 1pobe mpubasiior 2 ¢M’ KOHIIEHTPHPOBAHHOM a30THOH KHCIOTH i 1 cM® Ire-
PeKHCH BOZopoaa. 3aTeM konfy (MM CTakaH) ¢ aHAMH3HPyeMoi poboii 1 xonocTo#l npoboil HarpesaroT
B TE€YEHME OBYX YacoB, H3beras KuIeHus npo6m B PE3yNBTaTe Yero pacTBOp B Konbe (MM cTakaHe) yma-
pHBarOT 10 o0beMa NpUONMIHTENHHO 25 cv’. Tlocne OXmameHust aHaMU3UpyeMyIo IIpoby U XOI0CTYIO
npo6y DOBOMIT OHIUCTHIIIHPOBAHHOK MJIH JEHOHM3HPOBABHON BONOH N0 NepBOHayanbHOro obbema 00
oM. B ciysae eci B 06paboraruoi mpobe cTouHo# BOABI OCTANACH B3BECh, €€ YNAILIOT (GHIBTPOBAHH-
eM MpoOEkI B CYXYIO MOCYY.

6.2.2 MuxpogonHogoe pasnosicenue npoé

IIpo6e! CTOUHBIX MM TIPHPOAHLIX BOJ, COAEPIKAUIHE B3BELICHHBIE YACTHLEl MM OCANOK, TILA-
TeNbHO IepeMemuBaT. OTOUparoT MepHBIM THHEAPOM 50 oM’ AHATU3UPYEMOH ITPOOEI, TOMEIAIOT BO
G TOPOINACTOBLI! IMIHEIP aBTOKIIABA MHKPOBOHOBOH Newn. 3areM K mpobe MoBaBIoT 2 eM® KOHIEH-
TPUPOBAHHOM a30THOM KUCIOTE! ¥ BEIACPKMBAIOT B BRITMKHOM mkady 15-30 Mun.

11
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H%LHEC BCTaBJISIXOT Q)TOpOHHaCTOEBIP'I OWIKHAP B aBTOKJIaB B COOTBETCTBUU C P)’I(OBOI[CTBOM Io
axcrnyaranyy (Operation manual) MHEXPOBOJTHOROM ITeu, COBMIONAsT BCE MEPEI IIPEIOCTOPONHOCTH. AB-
TOKJIaBbl IIOMEIIAIOT B MHUKPOBOJHOBYIO {I€Yb, YCTAHABJIMBAIOT NPOrpaMMy pPasiIOKECHHUS HpOGL}, PEKO-
MEHIOBaHHYI0 GUPMOR - U3TOTOBHUTENEM MUAKPOBOJIHOBOH Newr K IPHBENCHHYIO B PykoBoacTBe 10 9KC-
Iyatanud (PEKOMEHIYEMBIE MapaMeTphl I Pa3IoXeHUus B MHKPOBOIHOBOH neuw npuBeseHs! B IIpn-
JTOXeHuu b).

OxJIaXIeHHBI ABTOX/IAB OCTOPOIKHO BCTPSXHMBAIOT /IS NEPEMEINUBAHUS CORCPKHMOrO U IPHOT-
KPBIBAIOT KPBIMIKY A1 yPaBHOBEILINBaHKA AaBleHnsd. KadecTBEHHO pa3ioxXeHHas poba [ocie yIaeHIsS
OKFHICIIOB a30Ta JOJDKHA IPEACTaBHATh co00H OeclBEeTHRIH MI XKENTOBATHI IIPO3payHbId pacTBop, Oe3 He
pPACTBOPUBIIUXCSA YACTHIl HA CTEHKAX (TOPONIACTOBOIO BKIIAMBNNA. 3aTeM OXTaXIEHHBIT 10 KOMHATHON
TEMIIEPATyphl PacTBOP KOJIMUYECTBEHHO IIEPEHOCAT B MEPHYIO KONOy BMECTHMOCTHIO 50 cM’, ofMBIRAIOT
CTEHKH BKJIAIBINA HeGONBINHMYU TTOPLUSIMY CHAMCTHIUIMPOBAHHON WITN NEHOHH3UPOBAaHHOH BOJIBI, IOBO-
IAT 0O METKH H TIIATENLHO NePEeMenIHBaIOT.

XonocTyio npo6y roToBAT HapaUIENLHO ¢ NapTHel aHATH3HPYEMBIX pob, HCIOAB3Ys I 3TOr0
GHIHCTHIUIHPOBAHHYIO KM JCHOHK3HPOBAHHYIO BOAY, BHIIONHSA BCE yKa3aHHbIE BBIUIE ONEpalliH, H OHa
COZIEPIKMT T€ e PEAKTHUBEL 1 B TEX K& KONHYECTBAX, YTO ¥ aHATH3UPYEMEIE IIPOOEL.

6.3 Munepanu3anusa 0cagKoB NPHPOIHBIX, CTOYRBIX BOJ H TBepHoii (a3l cHera u jibxa

ITpu HEoGXOAMMOCTH aHaNH3 GHUILTPOB C OCAAKOM TBEPHOH (asbl CHera W/WiM NbJa, IPAPOIHBIX
¥ CTOYHBIX BOA npoBozsatT no MBI I1B 5.18,19.01.

6.4 M3mepeHHs Ha CIEKTPOMeETpe

TIpo6et mo 6.1 uny 6.2, Npy TOMONIYM HEPHCTATLTHIECKOTO HAcOCA, MONAIOT B PACHEIIUTENLHY IO
KaMepy CIIEKTPOMETpa H B TOKe aproHa, 06pa3oBaBILIascs a3po30iib IONANaeT B TOPENKY, B KOTOPO#H mpo-
HCXOJMT MOHHU3AIMA aTOMOB. AHATATHYECKHE CHTHANBI SMUCCHH BO30YXIEHHEIX aTOMOB H3MEPSIOTCS Y
06pabarsIBaloTCs IpK IIOMOIIH CTAHIAPTHOTO IPOrPaMMHOr0 oGecnedeHns! ClIeKTpoMeTpoB. B Tom gnc-
7€, TPOU3BOJUTCA KOppeKuus ¢oHa (IIpM BO3HHKEOBEHHH MAaTPHUHBIX 3((EKTOB) H yUeT B3AHMHOrO
BJIMSHUA H3MEPIEMEIX JJIEMEHTOB IO 5.6.

Ecmu B pesynrrare m3MepeHmii nonydeHHOE 3HAYEHHE MACCOBOM KOHIIEHTpAIMd 3JEMEHTOB B
aHAM3HPYEMOM PAcTBOPE BEIIIE BEpXHEH IpaHHUIE! FPaNyHpPOBOYHOrO NHANa3oHa, TO PAacTBOP CleAyeT
Ppa36aBuTh OMIMCTHIUIMPOBAHHOM MM IEHOHM3KPOBAHHOM BofoH, HO He Goree yem B 100 pas.

7 Beiunciesue pe3yIbTaToB H3MepeHHii

Pacyer MaccoBOH KOHIIGHTpaUXH ONpEAEHSEMbIX IEMEHTOB IPOBOAAT MPH [OMOLIH MPOrpaMM-
Horo obecneyerns npubopa Ha OCHOBaHUHM I'PaXyHpPOBOYHOH XapaKTEepHCTHKH, YCTAHOBJICHHOMN 110 5.5.2.

Jnq pacuera cOmepxaHWs OKCHIOB 37EMEHTOB B NMPOGe HEOOXOOMMO MONYYEHHYIO MACCOBYIO
KOHLEHTPAUMIO 3IEMEHTa YMHOXHETE Ha KO QHUMEHT mepecyeTa:

K= Monexynapnas macca oxcuda snemenma
Amomnas macca snemenma

HanpnMmep, nns oxcnna xpemuus K = 2,14,
B ciryyae pasOapnenus MCXORHOH TPoOB! BOIb], Pe3yabTaT HEOOXOAMMO YMHOXHTE Ha KPAaTHOCTD
pazbaBnenns.

M

12
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8 HeonpenesieHHOCTL Pe3yabTATOB U3MepPEHH I

Hactosmas MeTOOHKa BBIIONHEHHUS M3MEpeHuUd obecleynBacT NOJNYYECHHE pe3ysIbTaTOB H3MeE-
peHHuH ¢ HEONPENENICHHOCTRIO, 3HAYEHHsI KOTOPOH NpHBEINeHH! B Tabmuue 1.

Tabnuna 1
Haumeno- HHaHaBOH HSMC])GHHf;I CTaH,D,apTHOe PaCIHHPEHHaﬂ HEOHpeﬂeHCHHOCTB,
BaHye MacCcoBOH KOHUEHTpauun OTKNIOHEHUE BBE[MHCHIEHHAA C TPDUMEHERHEM
3JjIeMeHTa 3JIEMEHTOB, NMPOMEKYTOUHOK ko3dduurerTa oxpara k = 2,
W Mr/mvi3 MpPEeLUU3OHHOCTH, U@y)
S(1,0,E), Yo * y %

1 2 3 4
anIOMUBHH ot 0,01 no 0,05 Bxmou. 15 32
¢B. 0,05 no 0,5 Bximod. 10 24

cB. 0,5 mo 5000 BKsHOU. 6 16

Gapuit ot 0,001 mo 0,05 Bximoy. 12 26
¢B.0,05 1o 0,5 Bxmoy. 8 20

cB. 0,5 no 500 Bxmou. 5 15

Gepunnui ot 0,0001 mo 0,001 RKITIOY. 17 36
cB. 0,001 mo 0,05 sxnou. 15 32

cB. 0,05 no 0,5 Bximrou. 10 24

¢B.0,5 no 1000 Bxymou. 5 15

6op ot 0,01 mo 0,05 Bxsmou. 16 34
cB. 0,05 mo 0,5 Bximou. 10 24

¢B. 0,5 go 1500 Bxumrod. 5 15

BaHaIUH ot 0,001 mo 0,05 Bxmou. 10 24
cB. 0,05 mo 0,5 Bxmoy. 8 20

cB. 0,5 mo 5000 sxmoy. 5 15

BHCMYT ot 0,01 mo 0,05 sxumou 15 32
cB. 0,05 10 0,5 BKITIOY. 10 24

¢B.0,5 no 1000 Bxsmoy. 6 16

Bonedpam | ot 0,01 mo 0,1 BriOY 14 30
¢s. 0,1 mo 1,0 Bxmou. 10 24

¢B.1,0 1o 1000 Bxmou. 7 18

KeJe3o 0T 0,05 mo 0,5 Bximou. 10 24
¢B. 0,5 mo 5000 Bxmoy. 5 15

KaaMui ot 0,0001 mo 0,001 pxmou. 17 36
cB. 0,001 mo 0,05 BxmIOY. 15 32

cB. 0,05 no 0,5 sximou. 10 24

¢B.0,5 mo 1000 Brurr09. 5 15

KaJIi# ot 0,05 no 1,0 Bxmroy. 10 24
¢B. 1,0 mo 50000 sximoy. 6 16

KanbLIHH ot 0,01 mo 1,0 Bxmoy. 10 24
¢B. 1,0 no 5000 Bxmou, 6 16

KOOaNTbT ot 0,001 no 0,05 Bxmrou. 12 ' 26
¢B.0,05 mo 0,5 Bxmoy. 8 20

¢s. 0,5 mo 1000 sxmoy. 5 15
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1 2 3 4
KpeMHHH ot 0,05 no 1,0 sxumrou. 10 24
' ¢B. 1,0 mo 500 sxrou. 5 15
HUTHH ot 0,01 no 0,1 BxirOY. 14 30
¢B. 0,1 no 1000 BxIIOY. 7 18

Maraun ot 0,05 mo 0,5 Bxmroy. 10 24
cB. 0,5 mo 5000 Bxmou. 5 15

Mapraser| ot 0,001 o 0,05 Bromou. 15 32
¢B. 0,05 mo 0,5 Bxmou. 10 24

cB. 0,5 7o 1000 Bxmou. 7 18

Menb ot 0,001 no 0,05 sxmouy. 20 42
¢B. 0,05 o 0,5 Bxmou. 12 26

cB. 0,5 mo 5000 Bxmrou. 6 16

MonubneH ot 0,001 o 0,05 Bxmoy.. 12 26
¢B. 0,05 go 0,5 Bxmou. 8 20

¢B. 0,5 mo 1000 Bxmou. 5 15

MBIIIBIK ot 0,005 no 0,05 sxmou. 20 42
¢B. 0,05 no 0,5 Bximou. 15 32

¢B. 0,5 xo 5000 Bxymoy. 8 20

HaTpui ot 0,5 1mo 1,0 Bxiroy. 10 24
¢B. 1,0 no 50000 Brumoy. 5 15

HHUKEIb ot 0,001 o 0,05 sxmou. 20 42
¢B. 0,05 no 0,5 Brmoy. 12 26

¢B. 0,5 no 1000 sxumou. 6 16

0JIOBO ot 0,005 mo 0,05 sxmou. 16 34
¢B. 0,05 mo 0,5 Bxmou. 10 24

¢B. 0,5 no 500 Bxumou. 5 15

CBUHEI] ot 0,001 o 0,05 Brmoy. 20 42
c¢s. 0,05 10 0,5 BxuTrOU. 15 32

¢B. 0,5 no 1000 sxmoy. 8 20

celle” ot 0,005 mo 0,05 Bxmou. 12 26
¢B. 0,05 mo 0,5 BxsrOY. 8 20

¢B. 0,5 mo 1000 Bxymow. 5 15

cepebpo ot 0,005 o 0,05 sxmou. 12 26
¢B. 0,05 mo 0,5 Bximou. 8 20

¢B. 0,5 mo 5000 Bxymoy. 5 15

cepa ot 0,05 no 0,5 BxmroU. 15 32
cB. 0,5 no 5,0 Bxirou. 10 24

cB. 5,0 mo 5000 Bximo4. 7 18

CTPOHIUH ot 0,001 o 0,05 Bximrou. 12 26
cB. 0,05 mo 0,5 Bxitouy. 8 20

cB. 0,5 no 1000 BxmroH. 5 15

14
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IIponoxenue TabmuLE! 1

1 2 | 3 4
cypeMa ot 0,005 10 0,05 Bxmou. | 12 | 26
c¢B. 0,05 o 0,5 BximrOU. 8 20

cB. 0,5 no 5000 sxsmou. 5 15

T ot 0,005 no 0,05 Bxmou. 12 26
¢B. 0,05 o 0,5 BxmOY. 8 20

c¢B. 0,5 mo 1000 Bximou. 5 15

THTaH ot 0,001 zo 0,05 rximou. 20 42
cs. 0,05 mo 0,5 Bxumtom. 12 26

¢B. 0,5 o 5000 sxmou. 6 16

dochop ot 0,02 go 0,05 Bxmou. 20 42
cB. 0,05 no 0,5 Bximrou. 15 32

¢B. 0,5 mo 5,0 Bxmou. 10 24

cB. 5,0 mo 5000 Bxirou. 8 20

XpoM ot 0,001 go 0,05 sxymou. 12 26
¢B. 0,05 no 0,5 Bxmrou. 8 20

¢B. 0,5 no 5000 Bxymou. 5 15

LIMHK ot 0,005 mo 0,05 nxmou. 16 34
¢B. 0,05 mo 0,5 srmou. 10 24

cB. 0,5 mo 25 sximou. 8 20

¢B. 25 po 5000 Brumroy. 5 15

9 Odopmiienne 4 npeacTaBIeHHe Pe3y/IbTATOB H3MEPEHHUI

Pe3ynbTaTsl H3MEPEHHH MacCcOBOH KOHUEGHTPAHH 3JIEMEHTOB B Mpo0aX HMHUTHEBBIX, IIPHUPOMHEIX,
CTOYHBIX BOJ M aTMOCGEPHHIX OCAAKOB B NOKYMEHTaX, NPELyCMaTPHBAIOIHUX HX HUCIIOJIB30BAHHE, pe/-
CTaBIISTIOT B BUJIE:

y 2U, mr/m’, )
roe U — paciuupeHBas HEONPENENeHHOCTh, BBIYHNCIICHHAA ¢ IpUMEHeHHeM Kod¢dUIIMenTa 0XBaTa,
k=2.

3nauenne U paccunTriBaercs no ¢gopmyne:

Uz[-q%l}»o,m-y, (3)

v
y

roe - 3HAYCHHE PACIIMPEHHOM HEONpeaeNneHHOCTH IpH k = 2, % (cM. Tabnuny 1)

10 KonTposb KayecTBa pe3yJbTaTOB H3MepeHHii

10.1 KonTpoas cTalHMILHOCTH Pe3yJbTATOB H3MEPEHHIT

KoHTponms CTaOMIBHOCTH pe3yibTaTOB M3MepeHHH B 17abopaTOpHM  OCYINECTBISIIOT IO
T'OCT P KICO 5725-6, paznen 6, HCHONB3ys METOIBI KOHTPOJIS CTaOMIBHOCTH CTABJApPTHOIO OTKIOHEHNS
ApPOMEXYTOYHOH NIPELIM3UOBHOCTH H KOHTPOJLT CTabMIIBHOCTH NIPpaBUIbHOCTH Py THHHOTO a”anusa. Cpen-
CTBO KOHTPONA TOTOBAT W3 CTaHAAPTHBIX 06p331_[OB coCTaBa BOIHBIX paCTBOpOB HVOHORB 3JICMCHTOB aHajlo-
THYHO nyHKTaM 5.4.2, 5.4.3, 5.4.6 1 ananu3upyroT COTJIACHO pa3feny 6.
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Tlpu nmocTpoeHHH KOHTPONBHBIX KapT AN pacyeTa MpeneioB ACHCTBHMS M NPEeXyIpeKICHHS HC-
TIOJIB3YIOT 3HAYEHHMS CTaHIAPTHOrO OTKJIOHEHHS NPOMEXKYTOYHOH IPENM3HOHHOCTH NIPH DasM4HsIX I10
baKTOpaM «BpeMs», KOTIEPATOPY, «OOOPYAOBAHHEY, OY(T,0, E), IPUBEACHHEIE B TaGIHue 1.

Tlpn HeyHOBIETBOPHTENBHEIX pe3ylbTaTaX KOHTPOJIS, HAIpUMeEp, IPEBhIIIeHIe Npeeia JeACTBUS
HIIH peryisipHoe NpepklleHne Npeaena NpeIynpexXAeHH s, BRIACHIIOT IPHYMHEB] 3TUX OTKIOHEHMH, B TOM
YUCJIE MIOBTOPAIOT IPafyHPOBKY NpHOG0pa, IIPOBOJST CMEHY PEAaKTHBOB, IPOBEPSIOT pabOoTy OIepaTopa.

IepuoMMUHOCTD MPOBEACHUA KOHTPONA CTAOUIFHOCTH PE3yIbTATOB H3MEPEHHH YCTaHABIHBAIOT
HHAUBHAYANBHO JUIA KOKOM 1a00paTopuy B COOTBETCTBUH C NOKYMEHTAMH IO BHYTPHIIA00paTOPHOMY
KOHTPOJIO Ka9eCTRBa pe3yIbTaTOB aHalu3a.

10.2 OnepaTuBHbBIit KOHTPOAL TOYHOCTH PE3YALTATOB M3MeEpPEHUH

Ilpu BHempeHHH METONMKY B HPAKTHKY paboTH J1aGopaTopHy IIPOBOIAT KOHTPOIH TOYHOCTH pe-
3yJIBTATOB H3MEPEHHIt MacCoBOM KOHUEHTPAIHY JIEMEHTOB, HCIIOIB3Ys. METO J00aBOK B NPOOKI aHaIH-
3upyeMBIX BoZ. Ilpurorosiende N06aBOX IPOW3BOAWTICS M3 CTAHNAPTHHIX OOpasHOB COCTaBa BOIHBIX
PacTBOPOB HOHOB 3JEMEHTOB B COOTBETCTBHH ¢ MHCTPYKLMeH 110 IPMMEHEHHIO U (HIIK) 1O 5.4 METOIMKH.

Jng xoBTpona GepyT MpoOH BOX Pa3sHOTO COCTaBa, aHAIM3HpyeMble B Jaboparopuu. Kaxmyro
npoby menar Ha aBe 2acTu. Ilepsyro yacTs npoObl aHAMH3HPYIOT B COOTBETCTBHH C PasAciIoM 6, monydas
pe3yNbTAT U3MEPERUH MacCOBOH KOHUEHTpanyy snementa (y). Bo BTopyio gyacTs mpo6ei BBOAAT H06aBKY .
Uncnernoe 3HaueHMe NOOABKY pacCUMTHIBAaeTCA TakuM o0pa3oM, YToOB! HONYyUeHHOE MOCie BBEJCHUS
Io6GaBKYM 3HAYEHME MacCOBOM KOHUEGHTPAIMH 31eMeHTa B pobe BOIHI (Vx) YHOBIETBOPSIIO YCIOBHIO:

»=(15+2)y, ®
THe y - SKCIIEPHUMEHTANBHO YCTAaHOBICHHOE 3HaUeHNe MacCOBOM KOHIIEHTpAlMM 3JeMeHTa B pobe 1o
BBEICHMS NobOaBKu.
3ameperne MaccoBO# KOHIEHTPALMH 3NeMeHTa B Ipo6e BoAB! ¢ H0GaBKOM IPOM3BOJAT B TEX XKE
}’CJIOBHHX, 9gTO U PICXO}],HOI‘:I I'IpOGLI BOJEBI.

P€3y.TH>TaTBI KOHTPOJLA IPH3RAIOTCE YAOBJICTBOPUTENbHBIMHE, €CJIH BHIIOJIHACTCA YCIIOBRE:

e~y - 1< 084x[UZ +U2) )

roe (- ZeHCTBUTENBHOE 3HAYCHHME MACCOBOH KOHIEHTPAIKH S1eMeHTa B no6aske, Mr/mv’;
U; 1 U; — 3HaueHNA PaCIINPEHHO! HEOPeIeNeHHOCTH 3MepEeHH ] MaccOBOM KOHIEHTPaIiH 1e-
MeHTa B TIpo6e ¢ 106aBKo# i B Ipobe Ge3 T06aBKiL, MI/mM .

3navenus U; u U; paccuuTHIBAIOTCS IO POpMYyaM:

U, 2{9_()’_)].0,01.3,” 6)
y
v, =| L2 001, ™
y
roe E]—Ql - 3HAYEHHs PaCIIHPEHHONR HEONPENeIeHHOCTH IpH £ = 2, % (cM. Tabnuny 1)
Y

Ilpy NpeBBINEHHH HOPMATHBA ONEPATHBHOrO KOHTPOJIS TOYHOCTH 3KCIIEPHMEHT MOBTOPSIOT. B
Crydae TTOBTOPHOTO IIPEBBIIICHNA HOPMATHBA BELICHIIOT IPHYHHLL, IPUBOMAILNE K HEYIOBIETBOPUTENb-
HBIM pesyNbTaTaM KOHTPOTIA, B IPHEEMAIOT MepEI 1A MX YCTpaHEeHHs.

[Tocne Brenpenus MBU B mpakruxy pa6oTer nabopaTopuu npy HEOOXOOMMOCTH NPOBEPKH NpH-
EMIIEMOCTH pPE3YyNIbETATOB PISMepeHI/Iﬁ, TIOJIYYEHHBIX B YCJIIOBHAX BOCIPOU3BOAMMOCTH, I1POBOAAT MeXJa-
60pa’ropHme CpPaBHHUTEJIPHBIC UCIIBITAHUA C HCIIOJIB3OBAHHUEM OAaHHOP METONUKHY OIS OLIEHKH CTaHJapTHO-

16
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TO OTKJIOHEHMA BOCIPOM3ROTMMOCTH. IIPOBEPKY MPHEMIEMOCTH PE3YNILTATOB H3MEPEHHWH B YCIOBMSX
BOCIIPOU3BOAMMOCTH ocymecTBnsioT no 'OCT P MCO 5725-6-2002, nyskr 5.3.

11 TpeboBanust 6e30N1aCHOCTH

11.1. Tlpy BBIIOJHEHMH aHAJH30B HEOOXOAHMO COOIIOATh TPEGOBAHKA TEXHUKH GE30MACHOCTH
npu pabote ¢ xumpraeckamy peaxtusamu oo 'OCT 12.4.021.

11.2. DOnextpobe3omacHocTs Ip# paboTe € JNMEKTPOYCTAHOBKAMM  COOIIOA2ETCS IO
TOCT 12.1.019.

11.3. Tlomemmenune nabopaTophy HOIKHO COOTBETCTBOBATh TPeGOBAHMAM HOXapHOH GesomacHo-
cri o 'OCT 12.1.004 u umeTs cpenctra noxaporymenus no TOCT 12.4.009.

11.4. UcnionmauTeny Jo/DKHE OBITE IPOUHCTPYKTHPOBAHE! 0 Mepax 6e30MacHOCTH IpH paboTe co
CIIEKTPOMETPaMH C MHIYKTHBHO CBA3aHHO IUIa3MO# B COOTBEICTBHH C MHCTPYKLHMAMH, NPHIAraéMEIMH
k npadopam.

11.5 Opragmzamgs  o6ydyeHHS COTPYHHHKOB 0€30DaCHOCTH Tpyha UpPOM3BOIATCA IO
I'OCT 12.0.004.

12 TpeGoBaHusa k KBaNH(PHKAHN ONIEPATOPOB

W3mepenus mo MeTonMke NOMKHBI BHIIONHATH JIHNA, MMEIOIIME KBATHQUKANMIO HHXKEHepa-
XMMUKa, BIaNCIoNue TEXHUKOH NpoBenenns paboT B 06MacTH aHAMTHICCKOM XUMUH, CIIEKTPOCKOIMH C
MHIYKTHBHO CBA3aHHOH 111a3Moii.

MyHepanu3aHio IpoG MOKET OCYLIECTBIATE TEXHUK MM HIDKEHED, HMEIONMI HaBhIKK paboThH! B
XUMH4IecKol 1abopaTopHH.

Iposenerue m3Mepenwil NOJDKEH BHINONHSATH HEXKEHED, IPOIIENIIHHA COOTBETCTBYIOMMH Kypc
TIOATOTOBKH 10 paboTe cO CIEKTpOMETpaMH, OCBOMBIIMH JAHHYIO METOZMKY M NMOXTBEPAMBLIMMA KOH-
TPOJIb Ka4eCTBa pe3yabTaToB H3MepeHHi mo pasueny 10.

13 Yenosns namepennii

13.1 Ilpu noATOTOBKE K BHUIOMHEHHIO H3MEPEHHH H P HX NPOBENEHUH HEOOXOANMO COBIMIONATE
YCIIOBHSI SKCILTyaTallH! CPEJCTB M3MepeHuit n 060pynoBaHys, H3NOKEHHBIE B PYKOBONCTBAX (HHCTPYK-
IUAX) II0 SKCIIIYaTaIlHHY.

13.2. [ToMemenre, B KOTOPOM IPOM3BOAATCSA H3MEDPEHHS, HOMKHO OBITH 060PYIOBAHO IPHTOYHO-
BHITSDKHOM BEHTIIAIMEH M CHIOBEIM SNEKTPONHTAaHHEM HanpsbxeHueM oT 187 mo 242 B ¢ wacrortoit
(CIUERII ¢

13.3 PacTBOpPEI FOTOBAT TIPH TEMIlEpaType OKpyxarommei cpexe! ot 15 mo 25 °C.
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IIpnaoxenue A (pekoMeHIyeMOE)

Hepeqeﬂb PeKOMEenIyeMbIX IJIHH BOJH oNpeaesieMbIX 3JIEMEHTOB.

CrmMpox Hnuna son- | Tlpenen o6Ha- | Memaromme Cumzon Hnunaa Bon- | Ilpenen obwa- | Mematonue
3TeMernTa HBI B3ITyde- py>KeHYI}JI, BIIUAHUA snemenra | H3ITy4e- pyxcex—ijx, BIIAAHUA
| mamM MKT/IIM JNEeMEHTOB HUS, HM MKr/mm 3JIEMEHTOB
L Ag | 328068 0,30 Fe 259,940 1,7
| 338289 0,90 Cr 271,441 30 Co
238,200 0,4 Co
N
Al |1 167,081 0,4 Fe K 766,49 20 Ar
396,153 1,1 Mo 769,90 200
- 308,215 11 N
] Li 460,286 Fe
| As 189,042 39 Cr 670,784 0,3
193,759 49 Fe
197,262 11 Pb Mg 279,079 30
279,553 0,5
B 208,959 2,1 Mo 285,213 1,0 Fe
- 249,678 3,1 Fe 383,826 10
249,773 1,6 Fe
- Mn 257,61 0,4 Fe
. Ba | 233527 0,19 , 293,306 1,1 Cr
| 455,403 0,03 Fe
| 493,409 0,09 Mo 202,03 0,6 Al Fe
- - 204,598 3,0
. Be | 234861 0.4 Ti, Fe
313,042 0,06 v Na 589,592 10 Ar
] 818,3 200
| Bi | 223061 5,0 330,2 200
| 306,772 8,0 Fe Ni 218,461 7,8
] 221,647 0,2 Si
5%_3 17,933 5,0 Fe 231,604 0,7 Co, Tl
| 315887 2,4 Co
| 393366 0,07 P 178,287 5,0 1
SRS 185,943 8,0
| Cd | 214438 0,1 Fe P 213,618 9,0 Cu, Mo
| 226502 0,07 Fe 214,914 72 Cu
- 228,802 0,09 As, Co
—_— . Pb 216,999 26
- Co | 228616 0,07 Ti 220,353 0,9 Al Co
] 230,786 0,2 Ni 283,306 35 Fe
| 237862 5,0 Al Fe
R S 180,731 5 Cu
L Cr | 205552 0,7 Mo 182,034 9,0
—— | 267,716 0,8 \ 180,669 5,0 Ca
| 284325 2,8 Fe
| 283563 10 Fe Sb 206,833 1,4 Mo
S 217,581 5,5
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pusoxenue A (MPoIOKEHUE)

[MponomxeHue TabIHIE]

Cimson Jurnna Bon- | Ilpepen o6Ha- | Memaromue Crson Jmina Bon- | Ilpenen o6na- | Memaromme
SNEMEHTA L T Py BATAHILL onementa | oL IEES PYyREHL, BT
HUS, HM MXT/ M 3JIEMEHTOB HUs, HM MKT/IM 3JIEMEHTOR
Cu 324,754 0,7 Fe, Mo Se 196,090 2,2 Fe
327,396 0,5 203,985 15 Cr
Si 212,412 5,7 \4 Tl 190,864 1,6 Mn, V, Ti
250,690 16 Co 276,787 35 Fe
251,612 3,1 Fe
288,1 10 v 292,402 0,9 Fe, Mo
Sn 189,989 2,8 309,311 0,44
224,605 50 310,230 1,0 Ni
235,484 100 Fe
w 207,911 5,3 Zn
Sr 407,771 0,1 209,860 60
421,552 10 239,709 40 Co
460,733 100
' Zn 202,548 0,3 Mg
Ti 323,657 2,0 206,200 0,2 Cr
334,941 0,3 Ca, Cr 213,856 0,06 Cu, Fe, Ni
336,121 2,7
337,280 1,0
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H3nanne 2008 rona

Tpunoxenue B (pekoMerIyeMoe)

MU @ 14.1:2:4.135.98

[MapaMeTpsl METOAA AN MEHEpaJIU3alHy Ipo0 IPHUPOJHBIX B CTOUHBIX BOJ B MEHKPOBOJIHOBOM nedyn
MARS B aroxmnasax HP-500.

Momnocts, Br | BpeMs nocra-
Cramus HKeHILT yoTa- Tlasneswe, | Temmepatypa, Bpewms YASpXRAHHS
MUHepam- HOBJICHHOH si o YCTaHOBJIEHHOI
3a1IuH Max % TEeMIEPaTyphl, P TEMIIEPATYPHI, MHH
MEH
1 600" 100 30 70 160 10

Tun aBToknasa — HP-500

KouTpos 3a mpoIeccoM pasioxeHus ~ 1o TeMIeparype

L]
MomHocTb Harpesa 3aBHCHT 0T KOJIMYECTBA YCTAHOBJICHHAIX aBTOKJIABOB:

1-2 aBToxnara — 300 Br; 3-5 aToxmasoB — 600 BT; >6 aBroxnasos — 1200 BT.
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Ilpnroxxenne B (pexomennyemoe)

PexoMentyeMble MacCOBEIE KOHIIEHTPAIMY MHOI03JIEMEHTHBIX TPANYHPOBOYHEIX
PacTBOPOB HOHOB 2NeMeHTOB (Agilent Ne 5183-4682),
OfbeM Bcex HPHUTOTARIMBAEMBIX IPALYHPOBOYHBIX PacTBOpoB 100 o,

Ta6nuna 1
Ne Maccosas KOHLIEHTpa-~ O6réM otbupaemoli | Maccopas KOHLEHTpa-
CHMBOJIEI 37IEMEHTOB B
pac- UM 3NEMEHTOB B OCHOB- | afIMKBOTHI OCHORHOTO|  LIMA SNIEMEHTOB B Ipa-
IPUTOTABJIMBAEMBIX. Ipa-

TBO- ADOBOHEN pacTeopax | oM B paboueM pac- MU pa60qer<:3> JYMPOBOYHEIX PACTBO-
a | AP p P TBOpE, MI/1iM pacTBOpa, CM ~ pax, Mrime’
L1 1. Ag, As, Be, C4, Co, 0,1 0,0001

Cr, Mn, Mo, Ni, Pb, Sb,
TI, Th,V,U 0.1
2.Sr 1,0 0.001
3. Fe 10 0.01
1. Ag, As, Ba, Be
24 '3 ¢ 3 0
I |cCd,Co, Cr, Cu, Mn, Mo, 01 0,001
Ni, Pb, Se Sb, T1, Th, V, 1,0
Zn, U
N 0,01
2. Sr 1.0
3. Fe, Ca, K, Na, Mg 10 0.1
1. Ag, Al, As, Ba,
W | Be, Cd, Co, Cr, Cu, Mn, 0.1 0,005
Mo, Ni, Pb, Se Sb, Tl, 5,0
Th,V,Zn, U
y 3 s 005
2. Sr L0 ’
3. Fe, Ca, K, Na, Mg 10 0,5
v 1. Ag, Al, As, Ba,
Be, Cd, Co, Cr, Cu, Mn, 10 0,01
Mo, Ni, Pb, Se Sh, TI, 0,1
Th,V,Zn, U
y ’ 3 0’1
2 Sr 100
3.Fe, Ca, K, Na, Mg 1000 1,0
A% 1. Ag, Al, As, Ba, 10 0,1
Be, Cd, Co, Cr, Cu, Mn, ’
Mo, Ni, Pb, Se Sb, T}, 1,0
Th, V,Zn, U '
» T 100 1,0
2. Sr
3.Fe, Ca, K, Na, Mg 1000 10
VI 1. Ag, Al, As, Ba, 10 1,0
Be, Cd, Co, Cr, Cu, Mn, ’
Mo, Ni, Pb, Se Sb, Tl 10
Th,V,Zn, U 10
2. Sr 100
3.Fe, Ca, K, Na, Mg 1000 100
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punoxenune B (nmponoipkenue)

MHJT P 14.1:2:4.135-98

PeKOMeH}:{yeMBIC MaCCOBBIC KOHUCHTPAIUU MHOTI'O3JIEMEHTHBIX I'PafyHpOBOYHBIX
pacTBOpPOB HOHOB 31eMeHTOB (Agilent Ne 8500-6942).
O6BeM BCeX IPHTOTABIEBAEMEIX TPaLy HPOBOUHBIX pacTBOPOB 100 oM.

Tabnuna 2
Ne Hanmenopanue Maccopas O6BéM Maccosas
pact- | (CHMBOII) SNIEMEHTOB B KOHUEHTpaLs oTOupaeMoi KOHLEHTpaNMs 3JIEMEH-
BOpa NPUTOTABIHBAEMBIX anemenToB B CO wm | anuksotel CO wnu | TOB B mpurorarimBae-
rpalyHpOBOYHBIX pabodem MHOroame- pafoyero MHOTO- | MBIX FpagyHpOBOYHEIX
MHOT'03JIEMEHTHBIX pac- MCHTHOM pacTBope, 3JIEMEHTHOTO MHOT'O3JIEMEHTHBIX
TBOpax HCIIONB3YEMOM pacTBopa, PacTBOpax,
B KA4ECTBE HCXOIHOTO, oM mr/am’
mr/om®
I B,S,P, W, Si, Ti 10 0.1 0,01
I B,S,P, W, Si, Ti 10 0.25 0.025
I B,S,P, W, Si, Ti 10 0,5 0,05
v B,S,P, W, Si, Ti 10 10 1,0
\ B,S,P,W,Si, Ti 10 10
VI S,P, Si 10007 5.0 50
PexoMerxyeMBIe MacCOBEIE KOHIEHTPAMK MHOTO3IEMEHTHBIX TPayHPOBOYHEIX
pacTBopoB HoHOB 3neMeHToB (I'COPM - 30).
Tabmna 3
Maccosas KoH-
HanMmeropapue | LEHTpauus ofe- ) OGbEM MepHoit Maccosax
(cmmBon) sme- | MenToB BI'CO O6BeM | wonGey, memons- | KOHUERTpamus
Ne MEHTOB B TIpH- wiH paboyem otbupaemoii 3yemoif [u1a npu- |  HIEMEHTOB B
TPa~ | o ranmHBaeMmex | MHOTODJIEMEHT- mo’g’l I'CO | roropnenns rpa- | UPArOTaBIH:
Aayu- TpanyHPOEOY- HOM pactBope, | WM pabouero JYHAPOBOYHBIX BaeMEIX Ipa-
POB. | 11X MHOrOSTE- | BCTONE3yeMoM B | MHOTOJNEMEHT- | ymorosnement- | AYHPOBOTHBIX
120 N IR— pac- xagecTse uc- | HOTO PACTBOPR, | pyry pactpopos, | MHOTOMIEMEHT-
TROpaX XOJHOTO, cM o HBIX PACTBOpAX,
; Mr/oM
Mr/om
I {AlLCaMgX, Na 10. 0.1 100 0.010
O | ALCaMgXK,Na 10. 0.5 100 0.050
oI | Al Ca, Mg, K, Na 10 5.0 100 0.50
IV [ AlLCas Mg K, Na 1000** 1.0 100 10.0
V | AL Ces K, Mg Na 1000** 5.0 100 50.0
VI | K,Na 1000** 50.0 100 500

s NpuroToBieHMs pacTBopos IV, V, VI B xayecTBe HCXOQHOrO pacTBOpa MCNOJB3YIOTCS COOTBETCTBYIOLLME
OIHOKOMIOHEHTHBIE U (WITH) MHOTOKOMIIOHEHTHRIE CO cocraBa BOMHBIX PACTBOPOB HOHOB METANNIOB C Mac-
coBoit koHuenTpatue# 1,0 r/m’.
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Hpunoxernue I' (o6s3arensroe)
TToaroropka sMmuccHoHHOro cnekrpomerpa Trace ICAP 61E x pabore.
1. BRIIOYHUTH CHCTEMY OXJIKLEHHS BOIBI M BEHTHILALIAIO.

2. OTKpHITh BEHTHIIb NOJaYH aproya. JlaBjieHne B UEHTPAILHON aproHOBON MarucTpaiy JOIDKHO
GbITH B muanasore ot 4.0 kr/em” 110 7.5 kr/om® (Vismerennas penakuus. Mamenenne Ne 1)

3. BiyIOIHTH MOHUTOp, IPHHTEP H CHCTEMHBEIH 610K (KOMIIBIOTED).

4. V3 oTKpHIBIIErOCs Ha SKpaHe MOHMTOpa okHa “Program Manager” sarpysurs paGouyio mpo-
rpammy “ThermoSPEC”.

5. 3agarp B ImaBHOM MeHIO pabouell mporpamMMsl nocienosaTensHo “Setup” m “Plasma Control
Panel”.

6. 3ampaBuTh ¥ IPMKATh CHIKKOHOBYIO TPYOKY B IEpHCTATBTHYECKOM Hacoce.

7. BryrowmTs mnasmy, 3anaB B MeHIo pabouell mporpammsl “Plasma Control Panel” mocneaosa-
tensro “Start Up” u “Continue”.

8.3axperTh 0kHO “Plasma Control Panel” u BTN B rmaBHOe MeHIO pabouefi mporpamme! “Ther-
moSPEC”.

9. Iocnenorarensro 3agats “Operation”, “Analysis”, Ha3BagHe HeoGXomuMOro Gopmara, o Ko-
TOpoMY OYAYT BEIIONHATECA H3MEpPEHUs — Hanpumep, “2006W10” 1 BOUTH B 3TY nporpamMmy.

TIpu 5TOM ZOIKHBEI aBTOMATHYECKH YCTAHOBUTHCA CIIEXYIOINUE MTapaMeTphl paGoTel mpubopa:
BBIXOJHAsI MOIHOCTE regeparopa - 950 BT;

pacxoj aproHa B ropenke -1,5 n/muH;

JlaBJIeHHE aproHa B paclsuIdTene - 21 psi;

CKOPOCTH BpAIIEHUs FOJIOBKY MEPHCTANLTHIECKOTO Hacoca — 140 06/Mun;

BpEMsI HHTETPAPOBAHNS aHATHTHIECKOro curaana — 10 c;

YHCIIO NapaJLIeNbHbIX K3MEPEHNH aHaTNTHYECKOro CUrHana nmpoosr — 2.

10. CiekTpoMeTp BHUIEPIKMBAIOT BO BKIIOYeHHOM cocTosiHEM 20-30 MHH C LeNbI0 CTaOMIH3aLHH
PeXHMMOB paboTHI HIIa3MBL

11. TIpoH3BOAST IPOLEAYPY ABTOMATHYECKOr0 MpOQUIKpPOBaHMS oMMXpoMaTopa.  “Interactive
automatic profiling procedure” ¢ HCIONB30BaHMEM KOHTPOJBLHOTO PACTBOPA MOHOB MEINBAKA CO 3HAYe-
HMeM MaccoBol koHuenTpau 10 Mr/mv’. JIna 5Toro HeoGXOIMMO TIOLATh Ha BXOX PHBOpa KOHTPOb-
HbIH PacTBOp MOHOB MBIIbsKA, BBeCTH “Profile”, “Automatic”(F3) u “Run” (F5), mocine 1ero B aBToMa-
THYECKOM pexuMe OyaeT Nporu3BeAeRa BEINIEYIOMAHYTas IpoLeaypa.

Ipumenanue: *- npoduiposaBKe IOIMXPOMATopa JOIDKHO IPOU3BOAMTLCS B Havale paboTsl 1
KaK MHHEMYM €lie OfMH pa3s B TeYeHHe pabouero MHA NpH NOMOIM KOHTPOJBHOTO PAacTBOPA HOHOB
MBIITBIKA C MaccoBOM KoHIeHTpanueii 10 mr/mm’ ; lpunoxenue A

12. I'panyvpoBKy CIEKTpOMETpa BENIONHIOT B pexxume “Calibration” nmo Pyxoroxctsy mo skc-
TUIyaTalyH.

KoHTponb rpanxyupoBky CIIEKTPOMETPA BEIONHIOT eXeRHEBHO B pexume “Standardize” (Pazgpen
4.1.1 PykoBoACTBa IO 3KCIIyaTal#y). [y 3Toro 5e06X0nuMo B IIaBHOM MEHIO BOHTH B “Amnalysis”, 3a-
TeM B “Standardize” u, 3anapas HAUMEHOBAHHS IPAIyHPOBOYNEIX PACTBOPOB M3 OTKPEIBLIEIOCS CIIACKA,
BBOJHUTH B NPpHOOP TOOYEepesHo a30THYIO Kuciaoty 0,3 MOTIB/IM (xonocras npoba) U rpagyMpoBOUHEIE
PacTBOPHI 110 CTENEHH BO3PACTAHHS HX KOHIEHTpauuy. COXpaHHUTh NOIYYEHHYIO HHPOPMALKIO HAXaTH~
em Ha xmou “Done/Keep”(F9) u pacneyataTs HaxaTneM kaonkm “Print”(F2). CpaBHUTL TaHreHch! yria
HaxKJIOHa KOHHCHTpaHHOHHOir’I 3aBUCHMOCTH QHAJIATHYECKOro CHUrHajla KaXKOoro M3 3NIEMEHTOB C paHee
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TNMOJTYYEHHBIMU PE3YIBTATAMH. Ecnu TIOIYYEHHEBIC 3HAYEHUs TAaHI€HCOB YIJIOB HAKJIOHA Kakux-nubo sie-
MEHTOB OTIHYAIOTCS OT Npempiayiuux (yMenpmalores) Sonee yeM #a 10 %, To TOrma Hy»HO BELICHHTE
NPUYHHY 3TOr0 YMEHLINEHHs ¥ TIPUHATL MEPEl I €rO YyCTPaHEHHA (UPOMBITH PaCTbUTHTENb, 3aMEHHTh
TOPENKY).

Brinoanesue usMepeHuit

1. B rnasroM Merto Boiita B “Operation”, Analysis”, 3azaTh Ha3BaHHe IPOrpaMMEI, 110 KOTOpoi
OyIyT BBITOMHATECA K3MepeHus, HanpuMmep “2000W 107, i BOATH B 3Ty IporpaMmy.

2. Haxats “Blank”(F4) u BBectd B npuGop pactsop 0,3 MOTE/IM® a30THOM KHCIOTHL (xonocTas
npo6a). ITomydeHHble 35a9eHNs aHATUTHYECKMX CUTHAJTIOB Ui K&XIOTO 3eMeHTa XoNocTo# npobsl 6y-
IyT OPOTpaMMHO IPHHATEI B KadecTBe (OHOBEIX 3HAUEHMH ¥ aBTOMATHYECKM BRIMUTATHCS H30 BCEX [10-
CIIeIYIOIUX M3MEPEHHH.

3. HaxaTp “Analyze” u BBeCTH B Iprbop IoOYepenHo aHaIH3HpyeMble mpo6et mo 6.1, 6.2 Ha-
crosmeit MBH.

4. Koppexnuio GoHa npy BO3HUKHOBEHHH MATPUYHEIX 3Q(EKTOR U yYET B3IaNMHOIO BIMAHHA U3-
MepAEMBIX SJIEMEHTOB 3a CYET CIEKTPATBHEIX HanoXeHuH (3¢dexT nETepdepenum) IpoBOIsT PH II0-
MOIIH NIPOTPaMMHOTO 06ecriede NS CIEKTPOMETPa B COOTBETCTBHE ¢ PYKOBOZCTBOM ITO 3KCILIyaTaluH.
Wccnenopanme 3ddexra nHTepdepeHIuy 1 pacueT He0OX0IMMEIX OTPABOK, YUHTEHIBAIOMUX BO3MOXHOE
BIHSHAE HHTeP(EPUPYIOMIX 5IEMEHTOB, IPOBOIAST Ha CTAHIAPTHHIX o0pa3liaX BOZHBIX PACTBOPOB HO-
HOB 3JIEMEHTOB CO 3Ha4CHHSIMH MacCOBHIX KOHIIEHTpauuil sneMeHToB He MeHee 100 Mr/zx;M3. Bri6op 1o0-
4eK KOppeKUuH (GoHa MPOBOAAT Ha HaubosIee TUITHYHAIX aHATU3HPYEMBIX MPo6ax MyTeM U3MEPEHUs HH-
TEHCUBHOCTH ()OHOBOr0 CUrHana C OZHOM MJIM C OBYX CTOPOH H3MEPSEMOro CHEKTPAaJLHOrO IAKA Jjie-
menTa. Crenyer usberaTsh BeIGopa Touek KOppeKUmn (oHa IS ONPENeIIeMOro sJIeMeHTa B 06NacTH, B
KOTOpO# BO3MOXHO [OABIECHHUE CIEKTPATBHBIX NTAHHH HHTEPHEPHPYIOMHUX 3JIEMEHTOB.

OO6paboTka pe3yIbTaTOB H3MEpEeHHiH
Beriti 13 paboueit mporpammel ThermoSPEC.

B oxne Programm Menager 3arpy3uts nporpammy Enex npeo6pasoBaHys JaHHBIX u3 QopMata
Enable, B xoTOpoM HaxopsaTcs (aitsibl pe3yIbTaToBR u3MepeHui, B ¢opMar tabmuner Exell.

BribpaTs HasBanue ¢aiia ¢ pe3yapTaTaMH BHIIONHEHHEIX H3MEPEHHH ¥ HaXaTh KHONKY «OK».

Ionyuennyio Tabmany ¢ nanusMu B popmare Exell coxpauuts B daiine ¢ HOBEIM HMEHEM.

BrIKTI0YeHn e IMHCCHOHHOrO CHEKTPOMETPA

ITocne oxonuanus uaMepeHril BEIATH B Analysis B Menio Pa6oyeii nporpamms! u BHIGpaTs Setup,
3arem Plasma Control Panel.

B otxpemBiueMcs okue Haxats Shutdown (F7), npousoiineT aBToMaTHyecKoe BBIUIIOUCHHE MJa3-
MBI

OTXaTh CHIMKOHOBYIO TPYOKY B IEPHCTANBETHYECKOM HAacoce.

Brmomowmts cucreMy OXnaXxIeHHS BOAB! ¥ BEHTHILLHIO.

3aKphITh BeHTHIH HONAYH aproHa.

BBIKIIOIUTE CHCTEMHBIH 6710K, IPHHTEP, MOHKTOP.
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MMEHTP UCCHOAENOOBAHHKUA U KOHTPOAA BOAHI

akkpce/urosaH B CHCTEME aKKPEAUTALMK BHAIMTHYECKUX naBbopaTopuit (UeHTPOB)
deacpanbHOTo areHTCTBA MO TCXHUECKOMY DETYIMPOBAHMIO H MECTPOJIOIHH,
Ne Focpeecrpa POCC RU.0001.515505

Metponornueckas cnyx6a akKpeAUTOBaHa Ha NPaBO aTTECTALMY METO/HK BEINONHEHUA HIMEPCHHHA 1
NPOBEAEHHS METPOSIOTHYECKOH 3KCIIEPTHU3bI JOXYMEHTOB, B TOM YHCJIe MPUMEHAEMEIX B chepax
PACpOCTpaHERUA rOCY JAPCTBEHHOTO METPOJIOrHYECKOTO KOHTPONIA ¥ HaI30pa, ¥ 3aperucTpupoBaHa B
PeecTpe akkpeAUTOBAHHBIX METPONIOrHYECKHX CTyk0 ropuanyeckux sy rox Ne 01.00031-2006

CBUIAETEJBCTBO Ne 07122

0 METPOJIOTHYECKON arTeCcTalluy
METOIVKM BHIIONHEHHS H3MEPEHHUH MacCOBOM KOHIIEHTPAIMK JIEMEHTOB
B Ipo6ax MUTHeBOH, IPHPOAHBIX, CTOTHBIX BOA H aTMOCQEPHBIX OCATKOB
METOIOM aTOMHO-3MHCCHOHHOH CEKTPOMETPUH C MHAYKTHBHO CBI3aHHOH IUIa3MoHt

1B 3.19.08-2008

Merouka BBMIONHEHHS H3MEpEHHH MacCOBOH KOBIIEHTpalMH 3JEMEHTOB B Ipobhax
DHUTHEBOM, IPUPOAHBIX, CTOYHBIX BOJ M aTMOC(EPHBIX OCaJKOB METOXOM aTOMHO-3MHCCHOHHOM
CIIEKTPOMETPHH C HHIYKTUBHO CBA3aHHOM IIa3Moi,

paspaboTannas [[eHTPOM HCCleIOBaHUS ¥ KOHTPOJIS BOIEL,

periaMeHTHpoBaHHas B JOKyMeHTe: «MeToauxa BBIIOJHEHUS H3MEpeHHUH MaccoBOH

KOHICHTpPAITHH J3JIEMCHTOB B npobax NHUTHEBOH, NPUPONHBIX, CTOYHBIX BOA H aTMochepHEIX
OCAJKOB_METOJIOM ATOMHO-IMHUCCHOHHOM CIIEKTPOMETPHH C MHAYKTHBHO CBA3AHHOH mNjua3Moi

B 3.19.08-2008»

atrecroBana B coorsercteur ¢ [[OCT P 8.563-96.

ATTecTaims OCylmeCTBIICHA IO pe3yIbTaTaM SKCIEepAMEHTAIBHOr0 uccnepoBanusi MBU
M METPOJIOTHYECKO} 9KCIIepTH3E MaTepHANIOB II0 ee pa3paboTke.

B pesynrrare arTecTtamuu ycragoBieHo, yro MBMU cooTBeTcIBYyeT mpenbsaBisieMbIM K
Hell  MEeTpoJorudeckuM  TpeboBaHMSIM M oONamaeT  ClEAYIOMUMM  OCHOBHBIMH
METPOJIOTHIECKMMY XapaKTePHCTHKAMM:

HaumenoBanue Juanazon n3Mepesuit PacmmpeHHas HeonpeaeneHHOCTb,
3JIEMEHTa MacCcOBO! KOHIEHTpAIIH! BBEIYHCIIEHHAS C IPHMEHEHUEM
3neMeH1:0135 ko3 dunuenTa oxsara k=2,
y, Mr/am N u®) %
Y
1 2 _ 3
ATFOMMHIH ot 0,01 mo 0,05 Bxmrou. 32
¢B. 0,05 mo 0,5 Brumoy. 24
cg. 0,5 no 5000 Bxirod. 16
Gapuit ot 0,001 no 0,05 Bxmou. 26
¢B.0,05 mo 0,5 Bxmou. 20
cB. 0,5 mo 500 Brumod. 15
Gepruii ot 0,0001 o 0,001 Bximow. 36
¢B. 0,001 po 0,05 BxiFOY. 32
cB. 0,05 no 0,5 sxmou. 24
¢B.0,5 no 1000 Bxymou. 15
6op ot 0,01 no 0,05 BrTIOY. 34
¢B. 0,05 po 0,5 rumou. 24
¢B. 0,5 o 1500 Bxmou. 15
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1 2 3
BaHaIUH ot 0,001 no 0,05 BxiItOY. 24
cB. 0,05 mo 0,5 BxIIIOY. 20
cs. 0,5 no 5000 Bximroy. 15
BHUCMYT ot 0,01 mo 0,05 Bxmou 32
cB. 0,05 mo 0,5 sxmoy. 24
¢B.0,5 no 1000 sxmoy. 16
BOJIbOpaM ot 0,01 mo 0,1 Bxmou 30
cB. 0,1 no 1,0 Bximou. 24
¢s.1,0 mo 1000 Bxmow. 18
JKeIe30 ot 0,05 mo 0,5 sxumroY. 24
¢B. 0,5 mo 5000 Bxmow. 15
KaIMHH ot 0,0001 no 0,001 Bxmo9. 36
c¢B. 0,001 no 0,05 sxmox. 32
¢B. 0,05 o 0,5 Bxmog. 24
¢B.0,5 mo 1000 Bumou. 15
KaTui ot 0,05 mo 1,0 Bximoq. 24
cB. 1,0 o 50000 srymou. 16
KaJIbIMH ot 0,01 mo 1,0 sximou. 24
cB. 1,0 no 5000 Bxmou. 16
KobaneT ot 0,001 mo 0,05 sxmou. 26
¢B.0,05 mo 0,5 Bxmoy. 20
cs. 0,5 no 500 Bxmou. 15
KpeMHUH ot 0,05 no 1,0 Bimou. 24
cB. 1,0 no 500 Bromrou. 15
JIUTHH ot 0,01 mo 0,1 Bxmou. 30
cs. 0,1 xo 1000 BxmoU. 18
Marsui ot 0,05 no 0,5 Bxurou. 24
cB. 0,5 ;o 5000 BmOY. 15
Maprasely ot 0,001 no 0,05 sxmou. 32
cB. 0,05 mo 0,5 Bximoq. 24
cB. 0,5 no 1000 Bxmoy. 18
Menb ot 0,001 no 0,05 Bximrou. 42
cB. 0,05 mo 0,5 Bximo4. 26
cB. 0,5 no 5000 Bxmo9. 16
MoHOIeH ot 0,001 mo 0,05 xirou. 26
c¢B. 0,05 mo 0,5 Brumoy. 20
¢B. 0,5 mo 1000 Bxuro9. 15
MBIIObSIK ot 0,005 no 0,05 Bxmou. 42
cB. 0,05 mo 0,5 Bromou. 32
cB. 0,5 no 5000 Bxmouy. 20
HaTpui ot 0,5 no 1,0 Bxmou. 24
cs. 1,0 mo 50000 Bxmou. 15
HUKEb o1 0,001 mo 0,05 Bxixod. 42
cB. 0,05 no 0,5 Bxmou. 26
cB. 0,5 no 1000 Bxmroy. 16
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OJIOBO ot 0,005 no 0,05 Bxyrro4. 34
¢B. 0,05 mo 0,5 sxmroy. 24

cB. 0,5 no 5000 Bxnrou. 15

CBUHET] ot 0,001 mo 0,05 Bxmiou. 42
cg. 0,05 mo 0,5 BriIrOW. 32

cB. 0,5 mo 1000 sximroy. 20

ceneH ot 0,005 mo 0,05 Bxmod. 26
¢s. 0,05 o 0,5 Bwnoy. 20

¢s. 0,5 go 1000 Bxuroy. 15

cepebpo 0T 0,005 1o 0,05 Bxmod. 26
¢B. 0,05 ir;o 0,5 Bxmou. 20

¢s. 0,5 no 5000 Bxmou. 15

cepa ot 0,05 mo 0,5 Bxmod. 32
¢g. 0,5 10 5,0 BKITIOW. 24

¢B. 5,0 no 5000 Bxmou. 18

CTPOHIUH ot 0,001 yio 0,05 BrIROT. 26
cB. 0,05 no 0,5 sxymou. 20

¢B. 0,5 no 1000 Brmou. 15

cypbMa ot 0,005 mo 0,05 swnou. 26
¢B. 0,05 po 0,5 Bxmou. 20

¢B. 0,5 o 5000 pxurrou. 15

T ot 0,005 no 0,05 Bxmou. 26
cB. 0,05 o 0,5 Bxirou. 20

cB. 0,5 mo 1000 Bxmo4. 15

THTaH ot 0,001 no 0,05 Bxmoq. 42
¢B. 0,05 mo 0,5 Bximrou. 26

c¢B. 0,5 go 5000 Bxymou. 16

docdop ot 0,02 no 0,05 Bxmou. 42
¢B. 0,05 mo 0,5 Bxmou. 32

¢B. 0,5 mo 5,0 Bximou. 24

cB. 5,0 no 5000 sxmou. 20

XpoM ot 0,001 mo 0,05 Bximrou. 26
¢B. 0,05 mo 0,5 Bximou. 20

¢B. 0,5 no 5000 Bximou. 15

LITHK ot 0,005 mo 0,05 Brmou. 34
¢B. 0,05 mo 0,5 sxymou. 24

¢B. 0,5 mo 25 Bxymod. 20

¢B. 25 no 5000 Bxmod. 15
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