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ATOMHO-ABCOPBLIMOHHBII METO/I
OIPEJAEJNEHUS CBUHLIA, KAIMUA,
CYPbMBbI, XEJIE3A U MEJIA
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Ipegmcnosne

1 PA3PABOTAH BocTOUHBIM HAYYHO-HCCIEIOBATEIBCKHUM TOPHO-METALIYPIHYSCKHM HHCTHTYTOM
neeTHEX MeTamoB (BHHUHMpeTMeT), MeXToCcyTapcTBEHHBEIM TESXHHYSCKHMHA KOMHTETOM MO CTaHIAPTH-
sanp MTK 504 «IIuHEK, CBHHEIT»

2 BHECEH KoMHTeTOM TI0 CTAHTAPTH3AITHH, METPOIOTHH H CepTHU(RHKAITINE MHUHUCTEPCTBA HHOY-
CTpHUH H ToproeiH Pecnyonukn Kaszaxcran

3 TIPUHAT MexrocyTapcTBeHHBIM COBETOM TI0 CTAHTAPTH3AIIHHM, METPOIOTHH H CepTU(HKAITHA
(mpotokon Ne 24 or 5 mekabps 2003 r.), saperucrpuposal biopo no crangapram MI'C Ne 4774

3a TIPHHATHE CTaHIAPTa IIPOTOIOCOBANIN

HamvenoBarme TrocynapcTBa

Hammvenoparme HAalFICHAJBHOIO OpTraHa 10 CTaHOapTI3allii

Azepbaiimxan
PecryGnuka Apmeriis
Pecnyonuka benapych
Kazaxctan

Kripremekas Pecrybnuka
Pecrybnuka Monnosa
Poccuitckas Pexeparrist

Pecriyonuka TamkukuceTan
Typkmenucran
V3bekuctan

YxpanHa

AscTannapr

ApMroccTaHnapT

Toccranmapr Pecnybnuku benapych
Toccrangapt Pecnyomuxku Kazaxeran
Keipresetannapr

Monmoga-cranoapT

Menepatbioe areHTCTBO M0 TEXHITECKOMY PErVITHPOBAHIIO 1
METPONIOT MU

TamxukcTaHaapT

I'magroccnyxba «TypKMeHCTAHIAPTIAP B>
V3cranpapt

TocnoTpedcranmapt YKpawHbL

II

4 TIpukaszom DepepamrbHOTO areHTCTBA 10 TEXHHYSCKOMY PETYIIHDOBAHHIO M METPOIOTHH OT 9 me-
Kaopg 2004 r. Ne 101-cT MexxrocygapcerbeHHEIH ctangapt I'OCT 23957.1—2003 pBeaeH B AeiicTBHE HEIO-
CPEICTBCHHO B KA4eCTBe HAIHOHAILHOrO crannapra Poccuiickoi @enepanuu ¢ 1 mong 2005 r.

5 B3AMEH I'OCT 23957.1—80

© MIIK HsmatenscTBo cranmapros, 20035

Hacroammmii cTaHmapT He MOKeT OBITh TMOMHOCTRI) FITH YACTHYHO BOCTIPOM3BEICH, THPAKHPOBAH 1
PACTIPOCTPAHEH B KAYECTBE OQHITHATEHOTO M3TaHNA 0e3 paspeinerns DelepaTbHOTO ATeHTCTBA 10 TeXH-
YECKOMY PETYIMPOBAHUIO H METPOIOTHI
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M EXT OCYJTAPCTBEHHUBHBIH CTAHRIAZPT

Iunk

ATOMHO-ABCOPBITHOHHEI METO/T OTIPEJAEIEHWVS CBUHITA,
KAJIMUSI, CYPBMBI, XKEJIE3A 1 MEJIH

Zinc.
Atomic-absorption method for determination of lead, cadmium, antimony, iron and copper

Hara seeaenus 2005—07—01

1 Obaacth npuMeHEHHA

HacTosgunimid craHmapT YCTAHABIMBAET aTOMHO-abCOPSIHOHHKI METOH OIpedeaeHHs CBUHIIA, Kam-
MHS, CYPBMEI, JXellc3a M MeIH B IIMHKE IIPH MaccoBoil gomne, %:

cBuHua — ot 0,002 mo 3,0;

kammusg — ot 0,001 10 0,3;

cypbMBl — ot 0,01 mo 0,05;

xene3a — ot 0,001 g0 0,2;

Megu — oT 0,0005 mo 0,07.

MeTon ocHOBAaH HA HAMEPSHHH NOTIOMICHHS aHATHTHICCKHX THHHIH OMPEICIACMbIX SIICMECHTOR IIPH
BBEIEHHI aHATH3HPYEMbIX PACTBOPOB H PACTBOPOB CPABHEHHS B ILIAMS allETHICH-BO3IYX.

L¥HK IpeIBapUTEIbHO IEPEBOIAT B PACTBOP IIYTEM KHCIOTHOTO Da3IOMKCHHA.

2 HopMaTuBHBIE CCBLIKH

B HacTodgIlleM cTAHIAPTE UCIONIL30BAHE CCRUIKH Ha CIEOYIOIINE CTAHTAPTEL:

I'OCT B.315—97 TI'ocymapcTBeHHas cHCTeMa ODeCIcUcHHA SITHHCTBA H3MepeHH. CTaHIapTHEIE 00-
Pa3llbl COCTABA M CBOMCTB BEIIECTE M MaTcpHaloB. OCHOBHEIE ITONOXCHHS

I'OCT 859—2001 Meap. Mapku

I'OCT 1089—82 Cyppma. TexHHYSCKHE YCIOBHS

IOCT 1467—93 Kagmuii. TexHHYecKHe YCIOBHS

I'oCT 1770—74 Ilocyna mepHas nadoparopHad cTeKIgHHad. IHIHIMHOpEI, MEH3YPKH, KOJIOH, IIpO-
OupkH. ODIIHE TEXHHYCCKHE YCIOBHA

T'OCT 3118—77 Kucnota congHad. TexHWIecKHe YCIOBHA

I'OCT 3640—94 lluHk. TexHHYSCKHE YCIOBHA

IoCT 3778—98 Cpuaen. TexHHYCCKHE YCIOBHS

I'OCT 4461—77 Kwuciora azorHad. TexHHYSCKHUE YCIOBHS

I'OCT 5457—75 AueTHincH pacTBOPESHHBIH M ra3o00pasHbIi TexHuuYecKruil. TexHHYSCKHE YCIOBHA

T'OCT 5817—77 Kucnota sMHHad. TeXHHIeCcKHe YCIOBHS

I'OCT 6709—72 Boga auctmmmposanHad. TexXHHYSCKHE YCIOBHA

IOCT 9849—86 Ilopornok KenesHblil. TexAaHdeckne yelIoBHS

ToOCT 17261—77 Ilmuk. CneKTpalbHBEH MeTON aHATN3a

I'OCT 24231—80 IIBeTHBIE METAJUIBLI M cIpiaBbl. OOLIKe TpebOBAHHUA K OTOOPY H IOATOTOBKE Npod
I XUMHIECKOTO AHATH34

TOCT 25086—87 lIpeTHBIE METANTE H MX cIurasel. Q0mHe TpeboBaHUS K METOIAM aHATH3A

I'OCT 25336—82 Ilocyna v obopyaoBaHKe Ta00PATOPHEIC CTCKIAHHEIE. THIILI, 0CHOBHEIE IIAPAMET-
PHL B pasMepH

ToCT 29169—91 (MCO 648—77) Ilocyna madopaTopHad cTeKngHHasg. [TumeTkn ¢ 0gHOH OTMETKOM

TrocT 29227—91 (UCO 835-1—8&1) Tlocyaa madopatopHast cTeKngHHad. TTUTETKH TpamyMpoBaH-
HEe. Yacts 1. 001 TpeboBaHHSA

Wananue odmnpnannnoe
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3 O0mue TpedoBaHHA

3.1 ObumuMe TpedoBaHMA K MeToLy aHanmsza — 1o IOCT 25086.

3.2 Orbop u nmogroropka npob — mo F'OCT 3640 u TOCT 24231.

3.3 MaccoBEE IIH 2IEMCHTOB ONPEICITIOT M0 IBYM IapajUIcIEHEIM HABECKAM HPOGHL.

3.4 TouHOCTH AHATH3A KOHTPOIHPYIOT 1O CTAHTAPTHEIM 00pasIiaM, paspaboTaHHBEIM H YVTBEPKICH-
HEM mo TOCT 8.315, WM MeTONOM NOOABOK, WIH CPABHEHHEM DPE3YILTATOB AHANH3A, MOMYICHHEX IO
CTAHNAPTH30BAHHKIM WTH ITPYTAM ATTECTOBAHHBIM METOTHMKAM, HMEIOIIHM TIOTPEITHOCTE, He TPEBHIIA0-
IIYIQ MOTPEIIHOCTE KOHTPOTHPYEMOH METOIHKH, HE pPEXe OZHOTO pa3a B MECAIl, a TaKXKe IPH CMCHE
PeakTHBOB, PACTBOPOB MIIHM MOCIE IIHTEIBHOTO TepephiBa B pabore.

3.5 TovHOCTL aHAMHM3A TI0 CTAHIAPTHEIM 00Pa3laM KOHTPOIHPYIOT NPOBSICHHEM aHAIH3a CTaHIaPT-
HOTO 00pasia OTHOBPEMEHHO € aHATTH3OM Mpod. AHATH3 IIPo0 CYUTAIOT TOYHEIM, €CTIH PE3YILTAT AHAIN3A
CTaHIapTHOro ofpasua OTIMYaeTca OT aTTECTOBAHHOM XapaKTepHCTHKH He Dolee 9eM Ha VA2 +0,5D 2, rie
A, — TOTPEUIHOCTE aTTECTAIMM CTAHIAPTHOrO 0bpasia, %; D — IoInycKacMOoe PACXOXKICHHUE PE3YIIBTATOB
aHamusa, %.

3.6 Jlig KOHTPOIA TOYHOCTH AHAIM33 METOIOM J00aBOK OIPEICISIOT MACCOBYK JOMK aHATM3HPYE-
MOT0 KOMIOHEHTA B ITHHKE Mocie J00aBIeHUS aMTHKBOTHOM YaCTH CTAHTAPTHOTO PACTBOPA KOMIIOHEHTA K
mpoGe o IMPOBEICHUSA aHATH3A.

Maccy 100aBKI BRIOHPAIOT TAKHM 00pa30M, YTOOH aHATHTHICCKHH CHTHAT KOMIIOHCHTA YBEITHIHIICS
B JBa-TPH pa3a IT0 CPABHEHHIO C AHATUTHYECKHM CHTHAIOM 0e3 TODABKH.

MaccoByo IOIK0 J00ABKH BBMUCISIOT KAK PA3HOCTH MACCOBBIX OJIEH KOMIIOHEHTA B Hpobax ¢
nobapkoi (5 1 Oe3 nobasku (.

AHATA3 CIUTAIOT TOTHEIM, €CIH HaMneHHad JobaBKa OTIMYAETCS OT BBeIeHHOM He Dolee UeM Ha
0,7IWD?+ D3, tne Dy m D, — nonycKaeMble PACXOXICHHMA DE3YIETATOB aHATH3a NPOOH M IIPOGH €

J0BaBKOIH COOTBETCTREHHO, %.

3.7 1lpu npoBeIcHHHW KOHTPOJSA TOYHOCTH aHANW3d CONOCTABICHUEM PE3YIBTATOB, MOTYYCHHEIX 110
PA3HEIM CTAHTAPTH30BAHHEIM HIH ATTECCTOBAHHBEIM METOTWKAM, AHATN3 CTATAETCS TOTHRIM, eCITH PAcXOxkK-
JIeHHe MEXIy pesynbrataMu He npeswrmaer 0,71VD{+ D3, tne D; n D) — olycKaeMBle PaCXOXKICHHS

pe3yIBTATOB AHANHM33, 3HAYEHHS KOTOPHX PEerTaMEHTHPOBAHE B KOHKDPETHHIX KOHTPOIMPYEMOH M KOH-
TPOTBHON METOIWKAX aHAIH3A.

3.8 TpebBopanng desonacHoctH — 1o 'OCT 17261,

3.8.1 JIng nipegoTBpallleHHd TOMATAHUSI B BO3OYX pabodeil 30HH BPeTHEIX BEIECTR, BEIAS/ITIONIXCS
TIPH PACTIEIIIEHHH aHATH3UPYEMEIX PACTBOPOB B INIAMS M BPeTHO JeHCTBYIOINX HA OPraHU3M PaboTamolero,
B KOJHIECTBAX, MPEBHIIAIIINX MPeIeIbHO JONYCTHMEE KOHIIEHTPAIIMH, TOPEIKA ATOMHO-a0CcopOIMoH-
HOTO CMeKTPoOTOMETPA TOMKHA HAXOOUTHCS BHYTPH BHRITSCKHOTO YCTPOMCTBA, ODOPYIOBAHHOTO 3AIIIHT-
HEIM 5KPaHOM.

3.8.2 Ilpu anamn3e NMMHKA IPHMCHIIOT PEaKTHBE H MaTEpHAIH, OKA3HBAOIIHNC BpegHOe NeicTBHIE
Ha OpraHu3M YeIOBSKa: CBHHEII, CONIHYIO H a30THYIO KHCIOTH, allcTHICH H aMMHAaK.

Iogroroska 1pod K aHaIU3y OOJDKHA IPOBOIHTLCH B 1IKadax, 000pyI0BAHHEIX MECTHEIM OTCachlBa-
OIHM YCTPORCTBOM.

3.8.3 IlIpH BCTIOTL30BAHUH 1 SKCILTYATAITNH CKATHIX, CXXIDKeHHBIX H PACTBOPEHHEIX TA30B B MpoIiecce
aHamu3a Tpebyercsd cobmoIaTE IIPABHIA YCTPOHCTBA 0€30ITACHOM SKCIITYATAIIHHA COCYI0B, pADOTAIOIHX MO
IABICHHCM, YTBSKICHHBIC COOTBSTCTBYIONMMHA HAMMOHATLHEIMHE OpraHaMH.,

4 Annapatypa, MATepUAIbl H PEAKTHBBI

CrnekTpooTOMETP aTOMHO-a0COpOIMOHHLI TI000H MapKH.

Bosmyx, cxkartelii mox masnenmem oT 2-10° mo 6-10° Ila (or 2 1o 6 arM.) B 3aBHCHMOCTH OT
HCIIONB3YEMOI0 IIpHOOpa.

Antetrnen B bammonax o 'OCT 5457.

Konbe koHMIeckre WM cTakaHe o TOCT 25336 eMectMocTsio 200, 250 o’

Konbul MepHbBIe ¢ 0OIHOH METKOH He HMKe 2-ro Kiacca Tounoctd 1o I'OCT 1770, smectuMocThio 50,
100, 200, 250 500 1 1000 ca’.

ITunerkn ¢ omHoi MeTRo# o TQCT 29169.

Iunetkn rpagyuposandbe mo I'OCT 29227,

Boga mucrmwmmmuposanas no I'OCT 6709.
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Kucnora asoraas no T'OCT 4461 u pacrsop 1:3.

CpuHenl o TOCT 3778 mapku He HIDke C2.

Kamvmuit o TOCT 1467.

ITuak no TOCT 3640 e amxe mapku I1B, pactsop 100 r/mM°; roTosaT pactBopeHHeM 50 T IMHKA B
MHHHMATBFHOM KOMHYECTBE PACTBOPA A30THOM KHCIOTH H MepeBeeHHEM B MEPHYIO KOJIOY BMECTHMOCTBIO
500 cm®.

Cypema o I'OCT 1089 ne Hmxe mapku Cy00.

Kucnora sunnag no I'OCT 5817 u pactop 400 r/mv[3.

Kucnota conmanag no I'OCT 3118 u pacteop 1:10.

Meap o I'OCT 859 He HIKe Mapkl MO WA 5/IeKTpONIHTHAA.

TopoIok KemesHBH BoccTAHOBMeHHBIH Mapku TKB-1 nmo T'OCT 9849,

PacTBopH H3BECTHOH KOHICHTPALTHH.

Pactsop A: 1,000 I MeTaTITIECKOTO CBHHIIA B BHIE CTPYKKH PACTBOPSIOT B 40 cM’ pacTBOpa a30THOIA
KHCITIOTH! TIPH HarpeBaHWH, OXJTAXIAI0T 1 NIePeBOIAT B MEPHYIO KOIOY BMecTHMOCThIo 500 cM®, TOBOIAT 10
METKH BONOI M MepeMeITHBAIOT.

1 cM? pacTBopa A COTEPHT 2 MT CBWHIIA.

Pactsop B: 1,000 T MeTaImUuecKoro KaaMHs PacTBOPSIOT B 15 cM® a30THOH KHCTOTH, MepeBoIsT B
MEPHYIO KOJIOY BMecTHMOCTBIO 1000 cM?, IOBOIST 10 METKU BOLOH H IIEPEMEILUBAIOT.

1 cn? pacrBopa B comepkur 1 MI KaIMus.

Pactpop B: 1,000 r m3Menp4ecHHOR B araToOBOH CTYNKE METALIMYCSCKOH CypbMBI H 15 I' BHHHOM
KHCTIOTH PAacTBOPSIIOT B 15 cM® a30THOM KUCIOTH TIPH HATPEBAHHMH, OXTIAKIAIOT, NepeBOIAT B MEPHYIO
KOIoy BMecTHMOoCTBIO 500 CM3, TOBOOAT JO METKH BONOH M IepeMeIIABAIOT.

1 cn? pacrBopa B comepskuT 2 MI' CYPBMEL.

Pactop It 1,000 T Kemesa pacTBopsroT B 20 cM® a30THOM KHCIOTEI IpH ci1aDoM HarpeBaHHI,
HEPEBOIAT B MEPHYIO KOIOY BMeCTHMOCTEIO 1000 cM?, ZOBOIAT 10 METKH BOZOH H IepeMelIHBAIOT.

1 en? pactBopa I comepxut 1 Mr xenesa.

Pactreop [: 0,400 r Meau (MpeaBapuTeIEHO TIPOMEITOH B pACTBOPE COMTHON KUCTOTH 1:10 11g cHATHA
OKCHIIHOH TUIEHKH) pacTBOPAIOT B 10 ¢M® a30THOH KHCIOTH, IIEPEBOIAT B MEPHYIO KOJIOY BMECTHMOCTBIO
1000 ¢M®, DOBOIST DO METKH BOIOH M IEpPEeMEIIHBAIOT.

1 eM® pactBopa [T comepxur 400 MKT MeTH.

Pactsop E: mo 10 cm® crannapTHeX pactsopos A, B, B, I, /] mepeHOCST B MEPHYIO KOIGY BMECTH-
MocTbio 100 cM®, TOBOIAT 10 METKH BOIOH U NepeMElIHBAIOT.

1 cm® pacteopa E comepsxut mo 200 MKT CBMHIA W cypPBMEL, TIo 100 MKT KaaMAs W Kemesd, 40 MKT
METH.

Pactsop XK: 10 cm’® pactBopa E mepeHOCST B MEPHYIO KOIOY BMecTHMOcThI0 100 cM’, mOBOmST 1o
METKH BONOI M MepeMeITHBAIOT.

1 eM® pacTBopa 2K comepkut 1mo 20 MKT CBHHIIA H CYPbMHI, TI0 10 MKT KaaMHs H Kelesa, 4 MKT MelIH.

PacTBopH cpaBHeHHs, comepxamme oT 0,2 mo 200 MKT/cM® OIpelendeMBIX 5IEMEHTOB, TOTOBAT M3
crangapTHeX pactopoB A, b, B, I', I, E u 2K B coorBeTCTBHM © Tadmunei 1.

Tadénwma 1 — PacTBOopsl cpaBHEHUSA

3 .
MaCCOBaH KOHLlCHTpaI.lI/IH OITDCJIGJTHGMLIX KO.T[I/IquTBO pEéCTBopa, CM™, FISBECTHOI O6‘];EM
SIEMEHTOB B PACTBOPAX CPABHEHIIT, MKT/CM° KOHIEHTPAMILL, HEODXOIIMOS [T TIPHOTORTEHI pacTeopa
PAacTBOPOB CPaBHEHHA
CpaBHc%—[I/IH,
Corzren, Kamo, Mem A B,B. T, I E K ™
CypbMa JKEIe30
1 0.5 0.2 _ _ 5 100
2 1 0.4 — — 10 100
5 25 1 _ _ 25 100
10 5 2 _ 10 — 200
20 10 4 — 20 — 200
40 20 8 5 — — 250
80 40 16 10 — — 250
100 50 _ 10 _ _ 200
150 75 _ 15 _ _ 200
200 100 — 20 — — 200
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Ha xasxmete 100 cM® pacTBopa cpaBHeHHS N06aBIAIOT 1o 10 M’ pacTBopa a30THOH KHcToTH. OcHOBOH
S5THX PacTBOPOB CPAaBHEHHS CIYVKHT ITHUCTHIIHPOBAHHAS Bogd. IlepBEle 4WeTHIpe pacTBOpa CPABHEHUS
(Ta®mmtia 1) TOTORAT ABYMS criocofamMi: 1) Ha OCHOBE THCTHUTMPOBAHHOM BOJH (JIS AHATH3A PACTBOPOB
u3 Haseckd 1,000 r); 2) Ha OocHOBe pacTBOpa IMHKA, MAaccOBas KOHICHTPAIMSA KOTOPOTO COCTaBIICT
50 r/nm? (I aRamM3a pacTBOpPoB U3 Hakeckn 2,500 ). JI7IsT 5TOTO B MEPHEIE KOTOKT BMeCTHMOCTRIO 100 cv?
nmepeHocAT To 50 cM, 4 B MepHYIO KOI0y BMecTHMOCTRI0 200 cv® — mo 100 ewM? pacTeopa muHKa. OnHO-
BPEMEHHO T'OTOBAT [IBd KOHTPOJILHEIX PACTBOPA LMHKA MACCOBOM KOHLIEHTpanuei 50 r/1M°, B KOTOPBIX
OTIPENEAIOT (XMMIUECKWM, CITEKTpOTpathHIecKUM HIH aTOMHO-aBCOPOITHOHHEIM MeTOM0M) MACCOBYIO
KOHIICHTPAIHIO ONMPEICISCMEIX MpHUMeCEH ¢ HEeibIo IMOCICOYIOMEH KOPPEKTHPOBKH KOHIEHTPAIIHA HX B
pPACcTBOpPax CPaBHECHHSA, IIPHTOTOBICHHEIX HA OCHOBE ITMHKA.

II puHMCYAdHHUC— HOHYCK&BTCH NPUMCHCHHE APYIHX PCAKTHEOB W MATCPHUATIOB IIPH YCITOBHH AOCTHIKCHMA
METPOJOIMYSCKIX XapaKTePHCTHK, HE YCTYIAKINMX YCTAHOBISCHHBIM HACTOAINMM CTAHIAPTOM.

5 1lpoBeacHue aHaausa

ITUHK TIOCTYTIAET HA AHANH3 B BHIE CTPYXKKH.

Hnsg obpasnoB ¢ MaccoBoOH moneil cBuHIA MeHbine 0,01 %, kagmusa u xemesa — MeHbine 0,005 %,
Mean — MeHRIme 0,001 % Macca HaBecKH MOKHA OHITH paBHa 2,500 1. JIng BecexX oCTANBHEIX 0DpPasTioB —
1,000 r.

HomnyckaeTcd CTIOIB30BaATE IPYTHE HABECKH W pa3daBIcHHC aHATH3HPYEMEBIX PACTBOPOB, SClH 0Dec-
MEYHBACTCH HEOOXOIMMASA TOYHOCTh aHAIH34.

Hapecky IMHKA MOMEIAIOT B TEPMOCTONKYIO CTEKITHHYIO KOHMISCKYIO KONOY MM CTAKAH BMECTH-
MocThio 200—250 cv?, mprmuBatoT 2,5 cM® pacTBOpa BUHHON KHCIOTH (7S 00PasoB, B KOTOPHIX OTIpe-
TemsTIoT cypeMy), 30 cM® pacTBopa azoTHOM KncrnoTw (1:3) mpH HaBecke Maccoi 2,500 T wn 15 cm® — npr
Hagecke maccoi 1,000 r u pacTBOPLIOT NPH HAIPSBAHWHK. YNAPHUBAIOT 110 BIAXKHEIX COJNCH, NPWIHBIIOT
12 cm? asoTHOW KncioTH (1:3), IomOTrpeBaroT 10 PACTBOPEHNS CONEl, OXITaXIa0T H MEPEBOISAT B MEPHYIO
KOJIOY BMecTHMOCTBIO 50 cM?. OIHOBPEMEHHO © KaXIoH M3 Hasecok 1,000 w 2,500 r nposonsr nsa
KOHTPOJIBHBIX ONLITA IS BHECEHMS B PE3YJILTATHI dHAIM34 MOINMPABOK HA COACPKAHME CBHHLA, KalMHH,
CYPBMEI, JKeTle3a M MeIM B MCIOMB3YeMEIX PeaKTHBAX.

AHATH3UPYEMEIe PACTBOPH, TIOAYUeHHEIE pasMoXeHWeM 0DpasIioB ¢ MAcCoBO# Jomeit ceuAma 1 % u
BHIINE, pa3BaBISTIOT B MSTh pas: 10 cM® aHATM3MPYeMOTO pacTBOpa MOMENAIOT B MEPHYIO KOIBY BMECTH-
MocTeio 50 cM®, mprmmBaT 3 cM? a30THON KHUCIOTH, TOBOIST 10 METKH BOIOW H MEPEMEIIHBAIOT.

AHATHU3UPYEMEIE PACTBOPHEL H PACTBOPH CPABHEHHSA PACIIBIBIOT B ILIAMS allCTHICH-BO3IYX M M3ME-
PAIOT ATOMHOE TIOTJIOIIEHHE OTIPeeIdeMBIX IeMEHTOB M0 AHAIWTHIECKHM JIHHWUAM C JITTMHAMW BOJH,
NpHBEICHHKMI B TAOMHITE 2.

Tadnumnma 2 — ARUTHTHIESCKHIE THHAN OIPEIeIsAeMbIX 3JICMEHTOR
B manomerpax

OrnpenenaeMbIi SMeMeHT AHamuTHYecKas JIHIS
Coirrenn 217,0 v 283,3
Kapnorit 228.8
CypbMma 217,6
Keneso 248.,3

Mean 3247

IIpn padote ¢ pacTBoOpaMH, IONYYEHHBIMH Pa3IOXKeHHMEM HaBecOK MaccoH 2,500 r, HcOomb3yioT
PacTBOPH CPABHEHMS, MPHTOTOBIEHHBIE HA OCHOBE IMMHKA. B OCTANBHEBIN CAY9asX HMCIOAB3YIOT PACTBOPH
CpaBHEHNS, TIPUTOTOBIEHHEIE HA OCHOBE BOJIHL.

Yemopra maMepeHns Mog0HpaloT B COOTBETCTBHH C MCHONB3YEMEIM IPHGOPOM.

PaboralorT 1o rpamyrpoBOYHOMY I'pacHKy HIH METOOOM «OTPAaHMYHBAIONINX PACTBOPOB». MeTom
4OTPAHHYHBAIONINX PACTBOPOB» 3aKIMIOYACTCH B PETHCTPANMH AHATATHYCCKHX CHTHAIOB OIIPEICIIASMEIX
SMEMCHTOB B aHATH3HPYESMOM PACTBOPE M IBYX PACTBOPAX CPABHEHMSA, OOHH H3 KOTOPHX HMECT MCHBIIHNH,
a Ipyrof OONBIIMH AHATHTHYCCKHH CHTHAT, 9¢M aHATHTHYCCKHI CHTHAT ONPEICTISMBIX 3ICMCHTOB B
AHATH3UPYEMOM DPACTBOPE.

4
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IIpyu HCTOTB30BAHMH ATOMHO-A6COPBITMONHEX CTIEKTPOMETPOB B KOMIUIEKTE ¢ KOMIBIOTEPOM obpa-
B0OTKa pe3yIbTaTOB H3MepeHHH aHATHTHICCKHX CHTHAIOB M BEYHCICHHE Pe3yIbTaTOB aHAIH3A MPeIyCcMOoT-
PeHH IIPOTpaMMHBIM OOecllcYeHHeM H IIPOBOIATCA B ABTOMATHYECKOM peKHME 0e3 BMelllaTelIbCTBa
oIepaTopa.

6 O0paboTEa pe3yabTATOB

6.1 MaccoByIO TOMIO ONpenendeMoro sneMeHTa C, % BEMHCIIIOT 0 GhopMyTe

mV

€= 1000

100, (1)

Ie M — MACCOBasg KOHIECHTPAIMS ONpPEIe/HIeMOI0 IEMEHTA B aHAIM3HPYEMOM DACTBODE, MKI/CM’;

V' — 0fbeM dHAIH3UPYEMOTrO PACTBOPA € YIETOM KODMUIMEHTa pasbaBiIeHns, cM?;

m — Macca HaBSCKH 00pasiia, MT;

1000 — Ko>(xpHITHEHT TepecueTa MT B MKT.

Ipu pacderax He0GXOIMMO YIECTh COIEPKAHHE OIPeIeIIeMEIX IIEMEHTOB B KOHTPOIBHOM PaCcTBOPE,
IUIS 5TOTO H3 COOEP:KaHHs OIIPENeNseMOro SMeMeHTa B obpaslie NMHKA BEMHUTAIOT COOEepKAHHE €ro B
KOHTPOIILHOM PacTBOPE.

3a pe3yneTaT aHaTHu3a MPHHUMAIT Cpelacapu(GMeTHICCKOS 3HAYCHHAS IBYX MApaUIcNIbHBIX OIIpeae-
JTCHHH NPH TOIOKHATSIBEHOM PE3YIBTATE KOHTPOIA CXOIHMOCTH.

6.2 /lomycKaeMhle PACXOXKTeHHS B TPOIEHTAX PE3YABTATOR JBYX MAPATISTLHEX OTpeneleHnuil (d —
CXOTUMOCTE) W PE3VIETATOB JIBYX AHATH30B (1) — BOCMPOM3BOAMMOCTE), TIOTPEITHOCTE PE3YILTATOB aHA-
mu3a (A) He TOJDKHE MPEBHINATE SHAUCHMIH, YKA3aHHEIX B TadmiIe 3.

TaGnuuma 3 — HopMaTHBel KOHTPONS H HOTPENIHOCTL PE3YIBTATOR afanmsa (P JOBePUTEIFHON BEPOSTHOCTH
P=10,95)
B nmpouenTtax

,HDHYCKE[EMDE PacXOXIEHIIE [orPeITHOCT: OTHOCHTETEHOE
Or[pc;[cn;[cm]ﬁ MaccoBag PE3YJILTATOR I;—SPH])TELTDB CpEOIHEKBAIPATHIECKOE OTKJIOHEHME
3JIEMEHT Tona pElHiJTHSa A
fByX napanncmu:}mlx HBYX CXOOMMOCTTI BOCIIPOISBOOMMOCTIT
orpeneneHrmt 4 aHamisos )
Caurer 0,0020 0,0003 0,0004 0,0003 0,00 0,08
0,0040 0,0006 0,0007 0,0005
0,0080 0,0010 0,0010 0,0007 0,05 0,06
0,020 0,003 0,004 0,003
0,040 0,004 0,005 0,004
0,050 0,005 0,006 0,004
0,060 0,006 0,007 0,005
0,070 0,007 0,008 0,006 0,035 0,04
0,080 0,008 0,009 0,006
0,090 0,009 0,010 0,007
0,100 0,010 0,010 0,007
0,20 0,01 0,02 0,01
0,30 0,02 0,03 0,02
0,50 0,03 0,04 0,03
0,70 0,04 0,06 0,04
0,90 0.05 0,07 0,05 0,02 0,03
1,00 0,06 0,08 0,00
2,0 0,1 0,2 0,1
3,0 0,2 0,3 0,2
Kamwoit 0,0010 0,0002 0,0002 0,0001 0.06 0.08
0,0020 0,0003 0.0004 0,0003 : :
0,0040 0,0006 0,0007 0,0005
0,0080 0,0010 0,0010 0,0007 0,05 0,06
0,020 0,003 0,004 0,003
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Oxonvanue mabauys 3
B npornienrax

HOHYCKE.CMOG PacxXo>KOcHIIE H OTHOCI/ITG.TH)HOC
OH'DBJIBI[HGML]I;I Maccopag PE3VIILTATOB OTPELIHOCTE CPENHEKBAIPATITIECKOE OTKJIOHEHHME
PesyIETaToB
DJIEMEHT oomnga
BYX TIAPAILIETBHBIX TBYX aHamsa A
OHpEL[EJIEI-H/]fI d AHATIS0B D CXOMIIMOCTII BOCITPpOMEZBOOIMOCTIT

K 0,040 0,004 0,005 0,004

0.050 0.005 0.006 0.004

0.060 0.006 0.007 0.005

0.070 0,007 0.008 0.006 0,035 0,04

0.080 0.008 0.009 0.006

0.090 0,009 0.010 0.007

0,100 0.010 0.010 0.007

0,20 0,01 0,02 0,01

0.30 0.02 0.03 0.02 0,02 0,03
Cypohia 0.010 0,001 0,002 0,001

0.020 0,003 0.004 0.003 0,05 0.06

0,040 0,004 0,005 0,004 0,035 0,04

0,050 0,005 0,006 0,004
Keneso 0.0010 0,0002 0,0002 0,0001 0.06 0.08

0.0020 0.0003 0.0004 0.0003 ; ;

0.0040 0.0006 0.0007 0,0005

0.0080 0.0010 0.0010 0.0007 0,05 0.06

0.020 0.003 0.004 0.003

0,040 0,004 0,005 0,004

0.050 0.005 0.006 0.004

0.060 0.006 0.007 0.005

0.070 0.007 0.008 0.006 0,035 0,04

0.080 0.008 0.009 0.006

0.090 0.009 0.010 0.007

0.100 0.010 0.010 0.007

0,20 0.01 0.02 0.01 0,02 0.03
Meab 0.00050 0,00010 0,00010 0,00007 0.07 0.03

0,0010 0,0002 0,0002 0,0001

0.0020 0.0003 0.0004 0.0003 0,06 0,08

0,0040 0,0006 0,0007 0,0005

0.0080 0.0010 0.0010 0.0007 0.05 0,06

0.020 0.003 0.004 0.003

0,040 0,004 0,005 0,004

0.050 0.005 0.006 0.004

0.060 0.006 0.007 0.005 0,035 0,004

0.070 0.007 0.008 0.006

JoTrycKaeMBle pACXOXKIIEHWS PE3YIETATOR JBYX TAPADIENBHEIX ONIpeNeneHnil d, %, W JBYX aHAIH30B
OTHOM ¥ To# ke nMpodr D, %, Mg MpoMeXyTOTHRIX MACCOBEIX JTONEH BREIUHCIASIOT MO opMyIaM:

d=5_x Q (P, n); (2)
D=5,y Q(P m), (3)

rae S, — OTHOCHTENIBbHOE CPeIHEKBAIPaTHICCKOS OTKIOHEHHE CXOTHMOCTH (pe3yiIbTATOB ABYX Ilapan-
JICBHEIX OIIPCICICHIH);
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5, — OTHOCHTENRHOE CPEeTHEKBATPATHYIECKOe OTKIOHEHHE BOCTIPOM3IBOIUMOCTH (JTBYX PE3VILTATOB
AHATH3A OTHOH M TOM Xe MpodEI);

X — cperHeapu(GMeTHIECKOE 3HAUECHHE PE3YIBTATOB IBYX NapalIelbHEX ONpeIeIeHHId;
¥ — cpenHeapuMeTrHIeCKoe 3HAYeHHE IBYX PE3YIETATOB aHAIN3a;
QP n)=27Tnmpun=2 P=0,95;

QP m)=27Topu m=2, P=1095.

HpOMC}KYTO‘IHHC 3HAYECHHS IMOIPSIIHOCTH PE3YIILTATOB dHAMN3a A, TOIYCKACMEBIC PACXOKICHHA pe-

3YJILTATOB IBYX ITApaISILHEIX OMNpeleleHnil ¢ M IBYX Pe3yiIbTaTOB aHalH3a OOHOH W Tol ke npodu [
MOKHO ONPEIeNsITh MeTOIOM JTHHEHHON HHTE PIIOSIITHIL
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