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| PABPABOTAH I ocyaapcTtBeHHBIM yupexacHueM [ Hapoxumuye-
ckuii MHCTUTYT ('Y ['XH)

2 PABPABOTUHKH T.B. Knsa3eBa, kang. xuM. Hayk, A.M. AHuka-
HOR

3 COI'JIACOBAH ¢ YM3A u I'Y HIIO «Taiidyu» Pocruapomera

4 VTBEPXJEH 3amecrurenem Pykopoautens Pocruapomera
25.08.2008 r.

5 ATTECTOBAH TY I'XWHU, cBuagerenbctBO 00 arrectrauyy oOT
15.04.2008 r. Ne 28.24-2008

6 SAPETUCTPUPOBAH LIMTP I'Y «HIIO «Taiipyn» 3a HoMepom
PJT 52.24.377-2008 ot 03.09.2008 r.

7 B3AMEH PJ| 52.24.377-95 «MeToauyeckue ykazaHus. MeToau-
Ka BBITIOJTHEHUS M3IMEPEHUH MAacCCOBOM KOHilEHTpalluu MetaniioB (Al, Ag,
Be, Cd, Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb, V, Zn) B n1oBepXHOCTHBIX BOAAX
METOAOM ATOMHO#R adCOPOLUM C NPAMOR BHEKTPOTEPMUYCCKOR aTOMU3A-
IHUEH TIPOO».

© Pocruapomer, I'Y 'XU,
2008
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BBenenue

B pagy KOMIIOHEHTOB XUMHUYECKOI'O COCTaBa MOBEPXHOCTHBIX BOJ MeE-
TajJIbl 3aHUMAIOT BECbMA BAXKHOE IOJIOXKEHHE. DTO 00YCIIOBJIEHO UX CBOM-
CTBAMH B BOJHOH cpeac (IMOJMBAJCHTHOCTh, BHICOKAS pEaKIIMOHHAas CIIO-
COOHOCTb, OHMOJIOrHYECKass aKTHBHOCTB), Ojaroaapsd KOTOPBIM MeETalIb
[IPUHUMAIOT YYaCTHE MPAKTHYECKH BO BCEX (PU3UKO-XMMHUYECKHX, XHMHU-
YECKHUX W OHONOrHYecKUX Mnpolieccax, MpoTEeKarIUX B BOJHBIX OOBEK-
Tax. BCHEACTBUE HTOr0 MeTanjibl B BOJAAX TPeACTABIIEHBI 3HAYUTENRHBIM
pazHooOpazHeM (GOpM CYUIECTBOBaHUA W Murpaiui. COOTHOIIEHHE MEX-
Y YNOMSAHYTBIMU (hOpMaMH, KaK NMPaBuio, 3aBUCHT OT pH, OKUCIIUTETLHO-
BOCCTaHOBUTEJILHOI'O TOTEHL{MAJIA, KAYECTBEHHOIO M KOJIMYECTBEHHOI'O CO-
CTaBa JPYrUX HEOPraHUYECKUX U OPraHUYECKHUX KOMIIOHEHTOB BOJ, CO-
NEPXaHUA U COCTaBa B3BECEH, TEMIEPATYPbI, TUAPOOHOTIOTHYECKUX U HE-
KOTOPbIX APYIMX PaKTOpUB.

B noBepXHOCTHBIX BOJAX METAJUIbI NMPUCYTCTBYIOT B BHJE TPEX MHU-
rpallHOHHBIX GOPM: paCTBOPEHHOH, B3BECLIEHHOM M KOJUIOMOHOH. B Kkax-
AYIO M3 NEPEUUCICHHLIX DOPM METaALAbl MOryT BXOAUTL B BHAC DaziMY-
HbIX XMMHUYECKUX COEJMHCHHM.

3HaYUTENbHBIH BKJIaZ B TPAHCNOPT METAUIOB B NOBEPXHOCTIILIX BOAAX
BHOCST B3BELUEHHbIE (POpMBI. MUrpalMoHHas Crnoco6HOCTh B3BEILIEHHBIX

-----------

gt
ba

I

rpaHyJIOMETPUYECKUM COCTABOM B3BELUCHHOro marepuasna. JJOMHUHUDpYIO-
[asi 4acTh COCAUHEHHH METAUIOB HAXOHUTCS B TBEPAOM (ha3e B BHJE
BKJIFOYEHUHA B COCTAB PA3IMYHBIX MUHEPAJIOB, OCAXACHHBIX TMAPOKCHIOB,
KapOOHATOB, CYJb(HHAOB U CHIHKATOB, & TAKXKC B COCTaBE 30OIJIAHKTONA,
¢UTOIIAHKTOHA, OaKTEPU U ACTPHUTA.

KomnonaHele GopMe! METAIOB NPEACTABJICHB!, [IaBHBIM 00pa3oM,
[IOJMTMAPOKCHAAMH ajilOMMHKS, JKEJe3a U MapraHiia C APyrMMH BKJIFOHEH-
HbIMU B HX COCTaB WU COpOMpOBaHHBEIMH MetannaMu. Konnouaneie dop-
MbI MaJI0 YCTOMYHMBBI U MIPH U3MEHEHUH YCJIOBUU CpeAbl NEPEXOIAT B CO-
CTaB PAaCTBOPEHHBIX WM B3BELIEHHBIX (OpM. B BBICOKOLIBETHBIX BOJIaX,
COAEpKAIUX 3HAYUTEJILHBIE KOJIMYECTBA T'YMYCOBBIX BELIECTB, BO3MOXKHO
00pa30BaHUE YCTOMYMBBIX OPraHOMUHEPAJILHBIX KOJIJIOUJOB.

[IpUMEHUTENBHO K aHATUTHYECKOMY OINPEACICHUI0 METAIOB B BO-
ax NMPUHATO CYMTATh UX PACTBOPEHHBIMH (POPMAMHU T€, KOTOPBIE MPOXO-
AAT yepe3 MeMOpaHHbIi PUIIsTp ¢ anaMeTpoM nop 0,45 MKM, B3BELICHHbI-

IV
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MH — OCTAKOLLMECHd Ha YNMOMSAHYTOM (UIbTpe. BanoBoe coaepxanue Me-
TaJIJIOB -~ 3TO CYMMa pacTBOPCHHBIX U B3BEILICHHBIX GOpM.

JIns nmonyyeHUus AOCTOBEPHBIX pE3YJBTATOB MO COAECPKAHUIO B BOJE
pacTBOPEHHBIX U B3BELICHHBIX JopM Mpobda cpaly nocie ordopa J0HKHA
ObiTb npodunbTpoBaHa. DuabTpaT MNOAKMCISIIOT KOHLUEHTPHPOBAHHOM
a30THOM kucnotor no pH < 2. Kucnag cpega cHuxaer copOLuI0 pacTBoO-
PEHHBIX (POPM METAUIOB HA CTEHKAX NOCYIbl, B KOTOPYIO NOMEUIAETCA
npoba BOABI, U MPENATCTBYET MpOLIECCaM MMAPOIM3a COCAUHECHUI METall-
JIOB [PH XPaHEHUH.

MeTannbl B NMOBLIIUCHHBIX KOHLCHTPALUAX OKa3bIBAKOT BCChbMa HEra-
THUBHOE BJIMSAHUE KAK Ha BOJHbBIE 3KOCHUCTEMbI, TaK U Ha YECJIOBEKA, MO3TOMY
X COAEPKAHHUE B BOJIE HOPMHUPYETCH.

Tabnuua 1 -I1JIK mMeTa/uioB B NOBEpXHOCTHBIX BOJAAX CYILH

- MK s BOTHBIX 06BEKTOB, MKI/AM
Metayn X035 1HCTBEHHO-ITUTLEBOTIO | PHIOOXO03AHCTBEHHOTO
U KYyJIbTYPHO-OBITOBOTO Ha3Ha4YeHUA
Ha3HAYEHUA |

. AUBOMUHMBA 200 i 40
Depwimit | 0,2 ' 0,3
Banagun 100 l
XKeneso 300° 100

i cbilee ' | ;

\ Kanmuii i 1* i 5 |
KobanpeT | 100 10
MapraHen | 100 10
Menb 1000 ]

 MoJsuGaex 250" i
Hukens 20 10

 Ceuuen 10 6
Cepebpo 50° -

- XpoMm(III) 500 70
Xpom(VI) 50 20
Huuk 1000 10

” BanioBoe conepxanue
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PYKOBOASAIUAU TOKYMEHT

MACCOBASI KOHIHEHTPAIIA ATIOMUHUS, BEPUJLJIMS,
BAHAJIUSI, )KEJIE3A, KAIIMUS, KOBAJIBTA, MAPTAHIIA,
MEJA, MOJIUBJIEHA, HUKEJISA, CBUHIIA, CEPEBPA, XPOMA
U IIUHKA B BOJJAX. METOJHUKA BBIIIOJTHEHU S
NU3MEPEHUM METOJAOM ATOMHOH ABCOPBIIMH C
NPAMOMU DJIEKTPOTEPMHUYECKOU ATOMU3AIIUEU [TPOB

JlaTa Beepenus 2008-11-01

1 ObaacTs npHMeHeHns

1.1 Hacrosiuuii pykoBoasiui JOKYMEHT YCTAaHABJIMBACT METCIUKY
BBINOJIHEHUSI M3MEPCHUM (hasice - METOIUKA) MACCOBOM KOHLIEHTDAIIUM
PACTBOPEHHBIX ()OPM METAJIOB: aJOMUHUA, OCPHIUIKA, BaHAAMS, XKEJIE€3a,
KaaMud, KkobanpTa, Mapraiiia, Meiyd, MoJuOaeHa, HUKEs, CBUHILIA, cepeod-
pa, XpoMa M LMHKA - B Npodax NPUPOIHBIX U OYHIIEHHBIX CTOYHBIX BOJL
METOJOM aTOMHOHM aOCOpOLMH ¢ NPAMOH IJECKTPOTEPMHUYECKONH aTOMHU3a-
nueir npod. JiManaszcH M3MEPEHMH MACCOBBIX KOHUECHTpPAlIMH mMetalioR
[IPUBEICH B TaOaU1LE 2.

Ilpn BoIMOJHEHMH U3MEPEHHMI B Mpo0ax ¢ MacCOBOM KOHUEHTpAlIUEH
METAJUIOB CBBIILIE BEPXHEH MpaHUIibl AHana3oHa U3MEpPAEMbIX KOHLEHTpa-
A, NMPpUBEREHNLIX B Tabnuue 2. JONYyCKaeTcd BBIMOMISHIUE UIMEDeIIHH
NOCHE COOTBETCTRVIOIETD Pa3daBiecHUA 1TPOOBL!I OYUIECHHON BOUOK.

1.2 Hacrosmiui pyKOBOOSAINUA JOKYMEHT MpeaHa3HaA4yeH I UCIOJIb-
30BaHUA B TaDOpATOPUAX, OCYIECTBISAIONUX HAOTIONIEHUSA 32 3aTPA3HEHU-

CM IIPUPOJAHLIX K OYHULICHHBIX CTOYHbIX BO/l.

2 HopmaTHBHBIE CCBLIKH

B HacrosmeM DVKOBOJAUIEM JOKVMEHTE MUCIIONhE30BAHL! CCRITKY HA
CJIEAYIOIHE HOPMATHUBHEIC JOKYMEHTHI:

['OCT 12.1.005-88 CCBT. Ob6mue caHUTapHO-TUTHEHUUYECKHE TPEDO-
BaHHUA K BO34yXy paboyeit 30HbI

['OCT 12.1.007-76 CCBT. Bpennnie BemiectBa. Kiiaccupuxkauus u
o01He TpeboBaHUA OE€30MaCHOCTH

['OCT 17.1.5.04-81 Oxpana npupojsl. 'mapocgepa. [Ipubops u yct-
poiictBa mjis oTOopa, NEpBUUHONH OOpabOTKM U XpaHeHUs Npod npupoi-
HbIX BOA. OOIIME TEXHHUYECKUE YCIIOBUA
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I'OCT 17.1.5.05-85 Oxpana npupoasl. I'mapocdepa. O6mue Tpedo-
BaHUS K 0TOOpPY npo0 NMOBEPXHOCTHBIX U MOPCKHMX BOJ, JibJa U aTMochep-
HbIX OCAJIKOB

['OCT P UCO 5725-6-2002 TouyHOCTH (MMPpaBUJIBHOCTh U MPELU3HOH-
HOCTb) METOHOB U pe3ysibTaToB U3MepeHUH. YHacth 6. KMcnonp3oBaHue
3HAYEHUHU TOYHOCTH Ha NMPAKTUKE

['OCT P 51592-2000 Boga. O6uue TpedboBaHus K oT00py npob

MU 2881-2004 Pexomenpauusa. 'CH. MeToaUKH KOJIUYECTBEHHOIO
XUMMHYecKoro ananusa. [Iponenypsl npoBEpPKH IIPHEMIEMOCTH pe3yibTa-
TOB daHA!IM34.

[IpuMedanue - CCBUIKY HA OCTAJIBHBIE HOPMATUBHBIE TOKYMEHTHI TTPUBE/IEHN]
B pazjaene 4.

J IIpHNHCaHHbIC XaPAKTEPHCTHKH NOTPECLIHOCTH H3MEpPeHHA

3.1 Ilpu cobnmoneHun BCex perilaMEHTHPYEMbIX METOAUKON YCITOBUH
[IPOBEICHUST W3MEPEHUHU XapaKTEPUCTHUKH MNOIrpeHIHOCTH pe3yJibTaTa U3-
MEPEHUS C BEPOATHOCTHIO 0,95 He HOJDKHBI TNpEBbILIATL 3HAYEHHH, TIPH-
peneprrix B radauue 2.

TaGanna 2 — JluanasoH U3MEpPEHHUH, 3HAYCHUS XapaKTEPUCTHK MOrpeul-
HOCTU M €€ COCTABJISIOIUX IIPH IIPUHATON BEpOSITHOCTH P=0,95

i  }Huamnazon [lokazatens | IlokasaTens | 1loKazaTess | lokazareis
H3MEPEHHH | TIOBTOPAEMO- | BOCIIPOU3BO- | IIPABWILHO- TOYHOCTH
MeTanms | MaccoBoH | THU (CpedHe- | OUMOCTH CTH (I'PaHU- (IrpaHuULIB]
' KOHIIEHTpa- | KBaJparuye- (cpenHe- IIbI CHCTEMA- | IOIPELIHO- |
UK CKO€ OTKJIO- | KBaapaThie- THIECKOM CTH)
HEHUE I10- | CKOE€ OTKJIO- | ITOTPEUIHO-
BTOPAEMO- HEHHE BOC- CTH)
CTH) IIPOU3BOIN-
X, MOCTH)
MKI/ M G, KI/AM Op, MKI/AM® | £A,, MKT/AM’ | +A, MKT/OM
Ao- Ot 6,0 no 0,1+0,05-X | 0,2+0,08-X | 0,2+0,05-X | 0,6+0,17-X
muHuii | 60,0 BKou.
bepun- | O10,20 po | 0,03+0,03-X | 0,05+0,07-X | 0,04+0,05-X | 0,10+0,14-X
Ui 4,00 BxITFOY.
Bana- Ot 2,0 no 0,34+40,05-X | 0,4+0,08X | 0,240,06:X | 0,7+0,17-X
Ui 100,0
BKJIIOY.
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Xenezo| Ot10 5o 14+0.07-X 140,10-X 1+0,07-X 2+0,19-X

200 BKIIOU.
Kaz- Or0,10 no | 0,01+0,03-X | 0,02+0,05-X | 0,02+0,02-X | 0,0540,10-X
MUM 2,00 BrUTIOU.
Ko- Ot 2,0 no 0,34+0,05-X 0,5+0,07-X 0,4+0,06-X 1,0+0,14-X

OaibT 40,0 BximH04.

Mapra- | Ot 1,0 no 0,1+0,04-X 0,1+0,06-X | 0,1+0,04-X | 0,240,12-X
Hell 15,0 Bxmov.
Mens Ot 1,0 no 0,1+0,06-X 0,1+0,09-X | 0,1+0,06:X | 0,2+0,19-X

30,0 BrTIOU.
' Mo- - O1 1.0 5o 0,1+0,05-X  4.2+0.08-X | 0,1+0,05-X | 0,6+0,17-X
ovbpen | S00Bkmow. | b
Hukens | Ot15,0 go 0,74+0,04-X 1+0,067X 0,6+0,04-X 240,12-X
60,0 Bxarou.
Cepe6- | 010,02 mo 0,05X | 007X 0,01+0,05-X | 0,0140,14-X
po 4,00 BKIIIOY.
Csuhen | Ot 2,0 10 0,3+0,04-X ,5+4+0,06-X 0,2+0,05-X 140,12-X
30,0 BKIIOU. I B
XpoM Ot 1,0 no 0,140,07-X 0,1+0,10-X 0,08-X 0,4+0,22-X
30,0 BKm1OU.

Tpak | Or20n0 | 03+0,05X | 05+40,08X [ 0,6+40,04-X | 140,17-X

| + 20,0 oy, | |

Ilpy BBITIOJIHEHUH U3MEPEHHH B NMPoOax ¢ MaCCOBOHM KOHLICHTpaLUEH
METAJUIOB CBBILLIE BEPXHEH I'PaHHULbI JHara3zoHa HU3MEPAEMBIX KOHLECHTpa-
UMM, HPUBCACHHDBIX B TA0MUUE 2, 1UCHC COOTBETCTBYKOLICHD pasOaBicHms
NOrPEIIHOCTE U3MEPEHHH MacCOBOH KOHLIEHTpALMM METAJIJIOB B UICXOHOM
npobe £A HaxoasaT no gopmyJie

+A=(EA ) (1)

rae +A; - nokazarenks TOYHOCTH U3ZMEPEHUS] MACCOBOM KOHLIEHTPAIIMUY Me-
Tasiia B pa30aB/ICHHOM 1ipU0C, paCCUMTEHHDIH 1i0 38BACUMOCTH,
NpUBEACHHON B Tabnuue 2;
N - CTENEHb pa30aBICHHUA.

[Ipeaensi OOHaApYXEHUS METAIOB 3EKTPOTEPMHYECKMM aTOMHO-
a0COpOLMOHHBIM METOAOM MPUBEAECHBI B Ta0auLE 3.
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Tabnuna 3 - Ilpenensl oOHapy>XEHUsT METAIUIOB B NMOBEPXHOCTHBIX BOJAX

CYHIH
______ Merann | Tlpenensi obHapyxenus, MKr/aM-

ATFOMAHHAH 4

bepuimii 0,2

Bananuii |

Kestezo o01nee | 4

Kaamuii 0,1

Ko6aibt 1 |
' Mapraueu 04 ;
Meab 0.5 'i
MonnbaenH ]

Hukesib 4

Ceypen B N )
Cepebpo 0,02

Xpom(IIl) 0,5

Xpom(VI) 0,5

Ik ]

3.2 3HauyeHus noKasatreiis FO4HOCTH METOANKH HCNOAb3YIOT NPH:

- 0)OPMJICHHUM DPE3YJbTATOB HU3MEPEHUM, BblJIaBACMBIX J1abopaTopu-
eH.

- OLICHKE JeATEIBHOCTH /iaDOpaToOpUil Ha Ka4eCTBO MPOBEACHHUS HU3Me-
DEHUH;

- OI[EHKE BO3MO)KHOCTY WCIIONB30BAHUS PE3YIBTATOB U3MEPEHUN TIPK
peanu3ald METONUKH B KOHKPETHOM JlabopaTopuH.

4 Cpeacrsa uzMepeHuii, BCnoMorarejbHble YCTPOHCTBA, peakTH-
Bbl, MATePHAJIbI

4.1 CpeacTBa H3Mepennii, BCIoMorarejibHbi€ YCTPOHCTBA

4.1.1 ATOMHO-aOCOpPOLIMOHHBIM CIEKTPOMETP €  JJIEKTPOTEPMHUC-
ckuM atromu3aropoMm (Hanpumep: AAS 30, «Carypn», KBAHT-Z.3TA u
p.), CHaOXEHHBIH KOPPEKTOPOM HECEJIEKTUBHOIO IMOIVIOWEHUS (OHA M
KOMIUIEKTOM CIIEKTpaJIbHBIX JlaMIl ¢ noiabiM Karogom tuna JICII-1, JIT-

6M UM Jpyrux THIIOB C aHAJOTHYHBIMH XapaKTEPUCTHKAMH.
4.1.2 I'paduToBBIC TPYOKH (KIOBETHI) C MUPOJIUTHUYECKUM TTOKPBITHEM

K aTOMHM3aTOpy aTOMHO-a0COOLUMOHHOTO CIEKTPOMETpaA.
4.1.3 I'padputoBbiC TPYOKH C KOAKCHAINLHON Ipa UTOBOH 1iaropMoi

K aTOMU3aTOpy aTOMHO-a0COPOLIMOHHOrO CIEKTpOMETpa (PUCYHKH 1 U 2).

4
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Pucynok 2 — Koakcuansuas rpaduropag nnargopma

4.1.4 Becnl naboparopnsbie cpeasero (III) knacca Toynoctu no I'OCT
24104-2001 ¢ Haubonbum npeaenomM B3eewuBanus 200 r.

4.1.5 INocynapctBeHHBIA cTaHmapTHbIA obpa3sen (I'CO) coctaBa BOI-
HBIX pacTBOpPOB UOHOB amoMuHua ['CO 7757-2000.

4.1.6 I'ocynapctBeHHblit ctangapTHblii obpasen; (I'CO) cocraBa Boxa-
HBIX pacTBOPOB HOHOB bepuiutug 1 CO 7759-2000.

4.1.7 T'ocynapctBeHnbiii ctangaptHbeiii oOpasen; (I'CO) cocraBa Boa-
HbIX pacTBOpPOB HOHOB BaHanusa 1 CO 7774-2000.

4.1.8 T'ocymapcTBeHHBIH cTanaapTHeIi obpa3sen (I"CO) cocraBa BOI-
HBIX pacTBOpPOB MOHOB xene3a 'CO 8212-2002.

4.1.9 I'ocynapcTBeHHBIH cTasAapTHEIA oOpa3seln (I'CO) coctaBa BOA-
HbIX pacTBOpOB HOHOB kaamus I'CO 7773-2000.

4.1.10 I'ocynapctBeHHbIM cTangapTHbii obpaszen (I'CO) cocTaBa BOA-
HbIX pacTBOpOB HOHOB KobaneTa ['CO 7784-2000.
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4.1.11 T'ocynapcTBeHHbIN cTaHgapTHbIN obpazel (I'CO) cocraBa BOA-
HbIX pacTBOpOB HOHOB Mapranua 1'CO 7761-2000.

4.1.12 I'ocynapcTreHHbIN cTaHAapTHBIH obpasen (I'CO) coctaBa BOA-
HbIX pacTBopoB HOHOB Meau I'CO 8205-2002.

4.1.13 I'ocymapcTtBeHHbIA cTaHaapTHBIH oOpa3zern (I'CO) cocTaBa Boj-
HBLIX pacTBOpOoB HOHOB MoaubaeHa I'CO 7768-2000.

4.1.14 I'ocynapctBeHHbIH cTaHAapTHhIH obpasel (I'CO) coctaBa Boa-
HbIX pacTBOpOB HOHOB HUKeNa ['CO 7785-2000.

4.1.15 T'ocynapcTBeHHBIN cTaHIapTHBIN oOpa3zell (I'CO) coctaBa BOA-
HbIX pacTBOpoB HOHOB cBuHua 1'CO 7774-2000.

4.1.16 T ocygapcTBeHHBIN CTaHaapTHBIR obpazel (I CO) coctaBa BOJ-
HBIX pacTeopoB HOHOB cepebpa ['CO 8430-2003.

4.1.17 V'ocynapcTBeHHBbIN CTaHAApTHBIN oOpazen (I CO) coctaBa BoA-
HbIX paciBopoB HOHOB Xpoma 1'CO 7781-2000.

4.1.18 IN'ocynapcTBeHHbIN cTaHaapTHbiN oOpazel (I'CO) cocTaBa Boa-
HbIX pacTeopoB HOHOB uuHKa ['CO 8211-2002.

4.1.19 KonObl MEpHbIE HE HUXE 2-10 KJjiacca TOYHOCTH UCITOJHEHHUS 2,
2a no T'OCT 1770-74 BMectumocThIO: 25 cM” - 8 wT., 50 cM° — 6 wiT.,
100 ¢’ - 6 wit.. 200 cM” — 3 wT.. 1000 cM® - 3 1T,

4.1.20 IluneTky rpaayupoBaHHbIE HE HUKE 2-r0 KJ1ACCa TOYHOCTH UC-
nonadenus 1,2 no ['OCT29227-9 BMECTUMOCTERIO: | cm® — 30 .,
2eM -8 IUT., J em® - 10 ., 10 cM” - 2 .

4.3.21 TiuneTku ¢ OJHOH GTMETKOHR Hie HMKe 7-ro Kiacca TOUHOCTH
ncnonsenus 2 no F'OCT 29169-91 BMecTUMOCTBIO: 5 ¢cM” - 2 LIT.,

10 cM’ — 2 wr.

4.1.22 Jlo3atopsl IUNIETOUMHBIE O/iIHOKAHA/IbHbIE
no TY 9452-002-33189998-2002 nepemeHnoro obneMma (1anee — 103aTophl)
BMeCTUMOCTBIO: (,5-10 MM> — 2 wrT., 5-50 Mmm° — 2 wrr., 20-200 MM~ — 2 LIT.

4.1.23 IlpoOGupku rpagyupoBaHHbI€ C NIPUTEPTHIMHA NPOOKAMU  MCIOJI-
nenus 2 no FOCT 1770-74 pmecTMocThio 10 eM” — 14 1.

4.1.24 ]_IPIJ]PIHII];EI MepHble ucronHeHus 1, 3 o 'OCT 1770-74 BMme-

CTUMOCTBIO: 250 cM” — 1 wT., 1000 cm” — 1 1w,
4.1.25 Crakanbi Tunl B, ucniosidiedns 1, TXC no 'OCT 25336-82 Bme-

cTUMOCTBIO: 600 cM” - 1 T, 1000 cM” — 1 .
4.1.26 CrakaHuyuku Ay B3BemuBaHusa (Oroxcei) CB-24/10 no 'OCT

25336-82 — 3 wr.
4.1.27 Boponku jnaboparopubie, THn B no 'OCT 25336-82, auamer-

poM 56 MM - 3 LIT.

6
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4.1.28 Ilpobupku ISnneHaopda MOJIUNPONUICHOBBIE, BMECTUMOCTBIO
1-1,5 cm°, MMIIOPTHBIE.

4.1.29 HakOHEYHHUKH NOJHITPOITHICHOBBIE I8 103aTOPOB.

4.1.30 Ilocyna monuaTuiaeHoBas (MOJMIIPOIIMJICHOBAA) I8 XpaHECHUA
npod U pacTBOPOB BMECTUMOCTHIO (),25; 0,5 1 1 ™.

4.1.31 CkngHKd TEMHOrO CTeKja ¢ MIOTHO 3aKpbiBaIOIMMUCA TPOoO-
KaMH U1 XpaHeHHs pacTBOPOB BMecTUMOCTHIO 0,1 1 0,5 am

4.1.32 YcTpoMCTBO AN (UABTpOBaHUS Npo0 ¢ HCIMOJIb30BaHUEM
MEMOpaHHEBIX (PUIIBTPOB.

4.1.33 TlnuTka anexTprUecKas ¢ 3a2KPLiTCH CIIAPANbIo U perviimpye-
MOM MOLHOCTbIO Harpera 110 'OCT 14919-83.

[IlpuMedanue - JJonyckaercs UCTIONb30BAHNE NPYTHX THITOB CPEICTB W3MEPE-
HUH, NMOCYAbl U BCIIOMOTaTENLHOrO 000OPYIOBAHUSA, B TOM UYHCIIE HMITIOPTHLIX, C Xa-
paKTEpHUCTHKAMH HE XYXKE, UeM Y NPUBEACHHBIX B 4.1.

4.2 PeakTuBBI H MATEPHAJIBI

4.2.1 A3otHag xkucyiora oco6oit ynuctotTel no 'OCT 11125-84.

4.2.2 TlannaaueBbld MAaTpUYHbI MOAUGHKATOP A1 rpadUMTOBOM IO-
BEPXHOCTU Kateropuu 1437289 (npoussoicisa ¢upmbl Merck) unu anaiio-
rA4YHbIM, ¢ KOHLICHTpalikicH nanjiagnsa 10 rx’ﬂM3.

4.2.3 Ianmaguit a30THOKUCIbIA (HUTpaAT nauiajaud), pacTBop, CoAep-
xamui 500 r/am’ nanagus, no TY6-09-395-75, u.

4.2.4 KanbUuH a3CTHOKHUCIBIH (HHTPAT Kaibiiyd), UMITOPTIILIi:, COCT-
BETCTBYIONIHH KBATU(MUKALMHA 4.11.4.

4.2.5 MarHui a30THOKMCIIbIM, ©O-BOJHBLIA (HUTpArT MarHus) 110
1OCT11088-75, u.n.a.

4.2.6 Punprpol memOpanubie «Baayunop MOAC-0OC-2», 0,45 MKM
no TY 6-55-221-1-29-89 unu apyroro THiia, paBHOLEHHBIE 10 XapaKTEpH-
CTUKAM.

4.2.7 Yuusepcanniian unugurkaropnai SysMaranc TV 6-09-1181-76.

4.2.8 Boaa mucrunnuporansadg no 'OCT 6709-72.

4.2.9 AproH cxatbii B bayioHax no TY-21-12-94, BLICOKOH YUCTOTHI.

I[Ipumeyanue - JlomyckaeTcss UCIOJIB30BAHUE PEAKTUBOB, H3rOTOBJIEHHBIX
00 ApYroH HOPMaTHBHOU U TEXHHYECCKOH JOKYMEHTAIIUU, B TOM YHCJI€ UMIIOPTHBIX, C
KBalMPHKaLMEH He HYKE YKa3aHHOM B 4.2.
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S Meroa n3mepeHuH

BrinonHenue u3MepeHuH MacCOBOW KOHIIGHTpPALMM METAJIOB OCHO-
BAaHO Ha M3MEpEHUU aTOMHOM abcopOumM (nanee - abCOpOLMOHHOCTH) B
HarpeBaloneifcst 3EKTPOTOKOM rpauTOBOM TpyOKe IpH HCnapeHMH aHa-
JIM3UpYEMOM NpOOBI C € BHYTPEHHEH NOBEPXHOCTH MM C IOBEPXHOCTH
MOMELIEHHON B HEE€ KOAKCUAIBHOM 11aTGOPMBI - TOHKOCTEHHOM rpaduTo-
BOM TpyOKH MEHBLIETO pasMepa.

HM3MepeHre MacCOBOM KOHLIEHTpPALlMU HMOHOB AJIIOMUHUS, Oepusiius,
Kesesa, Kajimus, KodanbTa, Mapratid. MEAU, HUKens, csuiing, cepedpa,
XpOMa M LiMHKa Ha cieKktpoMerpe «AAS 30» npoBoasT 1pu JO3HPOBAHMH
MpoOn! BOABI B MOJIOCTh KOAKCHANIBHON TIaTQOPMBI (pUCYHKH 1 H 2). H3-
MEpEHue MACCOBOM KOHUEHTpauuMM HOHOB BaHaauss M moaubaeHa Ha
«AAS 30», a Takxe BCeX METAIJIOB Ha TaKOM CIIEKTpoMeTpe, Kak « KBaHT-
Z.9TAy», npejgycMaTtpuBacT AO3UpOBaHUE NpPOObI Ha BHYTPEHHIOK 110-
BEPXHOCTH rpaduTOBOM TpYOKH. Jlajiee aTOMHU3aTOp HarpeBaeTcs 3JIEKTPO-
TOKOM MO ChEeIMaJbHOW TeMIepaTypHO-BPEMEHHOM TIporpamMme, BKITHO-
yarole# BeiNapuBaHue NpoOk! JO CYXOro OCTAaTKa, €ro 030JIEHUE U aTOMH-
3a1[MI0, COMPOROAIAIOIYIOCA U3MepeHHeM abCOpOIIMOHHOCTH MeTasijia Ha
€ro pe30HaHCHOM CHNCKTPAJbHOH JIMHUH, H3JIYH4AEMOH COOTBETCTBYIOLIEH
namImoi ¢ nojbiM Katoaom. Usmepsiemas aGcopOIIMOHHOCTE aTOMHOTO T1a-
pa MeTajlla CBsA3aHa ¢ KOHHEHTpalUueH UOHOB 3TOr0 METAala B AHAJIM3U-
pyemMoii npobe rpayupOBOYHOH 2aRUCHMOCTBHIO.

6 TpeboBanust 0e30NaCHOCTH, OXPaHbI OKPYXaIOIIeiH cpeabl

6.1 IlpHu BLICHHCHHM H3MECPEHHH MacCOBOH KOHUEHTPALHH META/LIOB
B npobax OpupoaHBIX U OUMIIEHHEIX CTOYHBIX BOJ COOMOIaOT TpeOOBa-
HUA 0e30MaCHOCTU, YCTAHOBJIERHBIC B HALMOHANBHBIX CTAHAAPTAX U COOT-
BETCTBYIOIIMX HOPMATUBHEIX NOKYMEHTAX.

6.2 Ilo cTeneHu BO3IEUCTBUS HA OPraHU3M BPEJHLIC REIIESCTBA, HC-
NoJIb3yeMbI€ NpPHU BHINOJIHEHHH H3MEPEHUH, OTHOCATCA K 3-My M 4-My
xyaccaM onacHocTy 1o 'OCT 12.1.007.

6.3 Copep:xaHUC MCIONb3YeMbIX BPEAHBIX BEHIECTB B BO3yXe pabo-
4YeH 30Hbl HE AOJ/DKHO MPEBBIIATH YCTAHOBJICHHBIX NPEACIBHO AOMYCTH-
MBIX KOHIeHTpauuii B cootBeTcTBUM ¢ ['OCT 12.1.005.

6.4 Onepartop, BBIIOJHAOIINA U3MEPEHUs, NOJDKEH 3HaTh NpaBUia
0€30MacCHOCTH MpH padoTe € IEKTPOOOOPYAOBAHUEM M CXKATHIMM ra3aMu.

6.5 BpIIONHEHHE U3MEPEHHIN CACAYET NPOBOAMTH NPH HaJIUYHU Bbl-

TSXKHON BEHTUWJISILIUH.
8
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6.6 OcoObIX TpeOOBaHUM MO 3KOJOTrHYECKOH 6€30aCHOCTH HE NMPETD-
SIBJISICTCA.

7 TpeOoBanus K KBaJIHPUKAIIHH ONEPATOPOB

K BBINOJHEHHIO U3MEPEHUN IOMYCKAKOTCA JIMila ¢ BBICIUMM Mpodec-
CUOHAIBHBIM 00pa30BaHUEM, UMEIOLINE CTaX pabdoThl B jabopaTopuy HE
MEHEE 110J1yroa, NpoIUCAIINEe COOTBETCTBYIOLLYIO [IOAIOTOBKY /I pado-
ThI C 3JIEKTPOOOOPYIOBAHHUEM M CXKAThIMHM ra3aMH, OCBOMBIIIME METOIUKY.

R V¢/10BHA BBIGOJIHCHHA H3IMEPECHH I

ITpu BRINOMHEHUHU U3MEPEHUI B 1a0OPATOPUM NOJDKHBI OBITH COOJIIO-
NEHBI CJICAYIOLME YCIIOBHA:

- TEMIIEpaTypa OKpyxarwiuero Boszayxa (22+10) °C;

- atMocepHoe naasieHue ot 84,0 mo 106,7 kila (ot 630 mo 800 MM
pT. CT.);

- BJI@XKHOCTh BO3yxa He Oonee 80 % npu 25 °C;

- HanpshxeHue B cet (220+10) B;

- 4acTOTa MEPEMEHHOrO TOKa B ¢ty nutaHus (50+1) I'n.

9 OT60p M XxpaHeHHe Npod

OT10op npo0 [Jisi BBIMOMHEHUS W3MEPEHWI MACCOBBIX KOHIIEHTpAIIH
ATIOMUHUA, OepwUins, BaHanus, »Keje3a, KaaAMHMsA, KodajbTa, Mapraiia,
Mean, MOJMOEHA, HUKENA, CBUHUA, cepedpa, XpoMa M HUMHKA [IPOU3BO-
aurca B cootBeTrcTBUU ¢ ['OCT 17.1.5.05 u I'OCT P 51592. O6opynoBa-
Hue i orbopa npod aoskHo coorBeTrcTBoBaTts 'OCT 17.1.5.04 u 'OCT
P 51592. I1poOel kak MOXHO OwicTpee mocie orhopa (He no3xe 4 y)
GUNLTPYIOT Yepe3 MeEMOpaHHbii PUibTp 0,45 MKM, OUMIICHHBIA KUIISYE-
HueM B TedeHue 10 MuH B 1 %-HOM pacTBOpE a30THON KHMCJIOTHI M /IBY-
KpaTHbIM KHIAYCHHCM B OYMILICHHOH BOJC. 1iCPBHIC MOPLUH (PHIbTpaTa
oTOpaceBaloT (He MeHee 50 cM'). 1ipoOy KOHCEpBHPYIOT H0OaBIEHHEM
a30THOM KHMCIOTHI, pa36aBneHHoi 1:1, u3 pacuera 1 cM® Ha Kaxmsie 100
cM> Bogsl UM mpoBepsioT pH ¢ moMompio YHUBEPCAILHOM HHIAUKATOPHOM
Oymaru. Eciii pH Oyzer Oonbiue 2, 1o6aBadroT 1o KamisiM HeobXxoaumoe
KOJIM4ECTBO KHCAOTHI A0 AOCTHXKEHHA yKaszaHHoro 3HadyeHus pH. I1poOsbr
[IOMEILAIOT B IJIOTHO 3aKPhIBAIOILYIOCS MOJUITHICHOBYIO (NMOJIHIPOIHIIC-
HOBYIO) WJIH (PTOPONJIACTOBYIO MOCYY M XPAHAT JI0 aHaIU3a He Oonee |
mec. [lepea 3anosiHEeHHEM MOCYy [Ba-TpH pa3a OINOJAaCKHBAIOT OTPUIIBT-
poBaHHO# Boao#. O6beM oTOHpaeMoii mpo6sl HE MeHee 50 cM.
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[Tpu otOope, npeaBapuTeabHON 00paboTKE U XpaHEHUM MNpod BO/ibI
0c0D0O€ BHUMaHHE JOKHO OBbITh OOpallleHO Ha HCKIIIOUYEHHE 3arpa3HECHHUS
Mpo0OBl CTEHKaMM 1IOCY/Ibl, MHCIOJIb3YEMBIMU (PUJIBTPAMU U KOHCEPBAHTOM.
[locyny, npeaHasHayeHHYIO IJid TPAHCIOPTUPOBAHHUA M XpaHEHHUA IpoO
nepen UCnoJb30BaHUEM TIATENBHO OTMBIBAIOT pacTBOpoM (1:1) azotHoM
KUCJIOTHI M OINOJJACKHUBAIOT OYMIIEHHOM BOJOH. B X01€ oTOOpa U neppuy-
HO 00pabOTKU Npob (MOAKHUCICHHE, (PUIBTPOBAHUE, JO3UPOBAHUE) CliE-
AYyET UCKIIIOYUTHh KOHTAKT NpOOBI ¢ METAJUIMUMECKUMH U PE3MHOBEIMH MO-
BEPXHOCTSMH.

10 IloaroroBka K BbINOJIHEHK G H3viepeHUH
10.1 IIpuroroB/ieHHEe PACTBOPCRE ¥ PeaKTHBOB

10.1.1 OyuuicHuas Boaa

OYMILIEHHYIO BOAY MOJYYaloT MOBTOPHOM IMEPETOHKOM AUCTHIUIMPO-
BAHHOW BOJbI B CTEKAAHHOM HMJIU KRANNIEROW YVCTAHOBKE MJIW C MOMOILLBIO
YCTAHOBKHU JIIOOOro Tvma 1A IOJY4YCHHUS 0C000 YHUCTOM BOAbl. CTErneHb
YUCTOTHI BOJIbI KOHTPOJHUPYIOT MO BEJIMUUHE XOJIOCTOrO omnbita. Conepika-
HUE METAJJIOB B OYMINEHHOHN BOJIC He o HKHO MPEBBIIATE BENUYUHY TIpe-
nena oOHapy»XeHUs METaNNOB. OIIH!!!EHHY}O BOJY XPAaHAT B MJOTHO 3a-
KPBITOH TNOJUIPONWICHOBOM WM INOJMHMITUIECHOBOU MNocyAe He 0oliee
10 nHexn.

10.1.2 Pacrsop aﬂomoﬁ KUMCAOTLE i1}

CMCI_[IHBa}OT 250 cM’ KOHIICHTPHMpOBAHHOM a30THOM KHCIOTBI C
250 cM’ OUHIIEHHOH BOJBL.

10.1.3 PactBop azoTHoM Kucnothl 1:200 (GOHOBLI pacTBOP)

CMemuBarnT 5 oM KOHHEHTPUPOBAHHOM Aa30THOM KHUCIOTHL C
1000 cM’ ounwieHHo# Bozbl. Cpok XpaHeHHS - He 60Jiee IBYX HENENb.

10.1.4 PactBOp aSOTHOH KHCIIOTHI, 1 %-HBIA

CmemHBaIOT 7.7 oM KOHHEHTDUDPOBAHHOM Q30THOW KHMCIOTHI C
500 cM’ OYMIIIEHHO# BOEL. PacTBOp HCHONB3YIOT Uit OYUCTKU (PUIBTPOB.

10.1.5 PactBOp nanﬂannﬂ 10 r/am’

Ot1Oupaiot 1 CM® PacTBOpA HUTPATa MALIAAUA C KOKLEHTpaLuel nan-
naaus 500 r/,uM C NMOMOILLIBIO rpalyUpOBAHHOU MHUIIETKH BMeCTHMOCTbI{)
| cM’ ¥ MEepPeHOCHT ero B MEPHYIO KOJI0y BMECTUMOCTHIO 50 M, npudaB-
AI0T 3,7 CM® KOHLEHTPHPOBAHHOM a30THOH KUCJIOTBI C MOMOLIIBK I'pa-

AYUPOBAHHOMN MUIETKU BMECTHMOCTBIO 5 cM>. JloBoaaT 06beM B koiGe 10
METKU OUMILECHHOM BOJIOH U NEPEeMEILIUBAIOT.

10
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10.1.6 PactBOp Kanbims, 10 /oM’

Haecky HUTpaTa xanbuus Maccoi 2,05 I KOJIMYECTBEHHO NEPEHOCAT
B MEPHYIO KOJIOY BMECTHMOCTBIO 50 cM°, PaCTBOPSIOT B OYHILCHHOH BO-
ne, npu6aBagoT 3,7 cM” KOHLICHTPUPOBAHHOM a30THOM KHCIOTHI ¢ MOMO-
b0 I'PAAYHPOBAHHONH INHUNETKU BMECTUMOCTBIO S cM® , JOBOAAT 0OBEM
pacTBOpa 10 METKHM Ha KOJI0€ OUHIIICHHOH BOJOH U NMEPEMEILIHBAIOT.

10.1.7 PactBop MarHus, 10 r/aqm’

HaBecky HUTpaTa MarHusi MacCom J,28 I' KOJIMYECTBEHHO IIEPECHOCAT B
MEPHYIO KOJIOY BMECTUMOCTBIO 50 cM’, paCTBOPSIOT B OYMILEHHON BOJE,
npUGaBASIOT 3,7 CM° KORUSHTPHPOBAHHON A30 as 3H KUCIIOTBI € NOMOILIO
Fpa/lyMpOBaHHOH HUIETKY BMECTHMOCTBIO 5 CM ', AOBOAAT O0bEM DR TRO-
pa 10 METKH Ha K0JI0€ OUYMLIEHHON BOJOH U NIEPEMELLINBAIOT.

10.2 lIpurorosiienue 1 pajyHpoBOYHBIX PACTBOPOB M I'PA/lY HPU-
BOYHLIX 00pa31i0B MeTaLlIOR

10.2.1 I'pagyuporounnie pacTBOpbl aqiOMUHUS, BAaHAAUA, XKenelza, KO-
OajibTa, Maprasua, M¢au, MOJUOJEHA, HUKEIS, CBHHLla XpoMa U LUHKA C
MaCCOBOH KOHILIEHTpaleil HOHOB MeTawios 1,00 Mr/om’

{ palyMpOBOYHBIE pACTBOPLI TOTOBAT U3 CTAIJAPTHEIX =T‘-=f‘-i'f'-=_"-_???f3B
(1'CO) ¢ MaccoBOW KOHUEHTPALIMEN UOHOB METAILNOB (AIOMUHUS, BAHA-
a4, XKejaesa, kobanbra, MaprasHia, Mead, MOJHMOJIEHa, HUKEIs, CBHHIIA,
xpoma M 1uHka) 1,00 Mr;"CM3 BCKpBIBaIOT aMITyJ1y W €€ COACPKHUMOE IIe-
PEHOCHT B CYXYIO HMUCTVIO IIDOCUPKY, OTGLipaK)E ! G M 06 pA3LA © MO~
IibIC YUCTOM CYXOH MHUNCTKHU Bmecmmocmo cM” W l'IcpCHOC B MCp-
HYIO B:o.nﬁy BMECTUMOCTLIO 1000 cM, Jo6aensaet 10 cM® azoTHEN xuCO-
™ol 1:1, RoBoasaT ob6neMm B koiade A0 METKH AMCTHIIMpoBallicH poaci u
NepeMeIIUBatoT. Macconaﬁ KOHIICHTpAIIU 14014.05 METANNOR B IMATVHUPO-
BOYHBIX pacTtBopax cocTaBuT 1,00 Mr/am’ (ecnu KOHLIEHTpaLysi UOHOB
metaio B 'CO He paBHa TouHO 1,00 MI/CM’, pacCYHTHIBAIOT MaCCOBYIO
KOHLCHTPAUUIO METANIOB B TPALYHPOBOYHBIX DACTBOpAX B COOTBETCTBUM
C KOHLIEHTpalMEeH KOHKPETHOro obdpasua). PacTBopel XpaHAT B IIJIOTHO 3a-
KPbITO# TTOJIMITUIICHOBOH (TMOJMIIPONUJICHOBOHW) MOCYAE B XONOAUIBLHHUKE
ne Sonee 3 Mec.

10.2.2 OcHOBHBIE pacTBOPHI OEpUILIHA, KaAMHUsd U cepedbpa ¢ Macco-
BOI KOHLIEHTpaLHeil HoHOB MeTalioB 10,0 Mr/am’

OCHOBHBIE€ pacTBOpPEI OCpUJLIUs, KaaMHs U cepedpa roToBiIT U3 CTaH-
IAPTHBIX 06pa3u03 (I'CO) ¢ MaccoBoif KOHLUEHTpALlMEA HOHOB META/LJIOB
1,00 Mr/c™m’. BckpeiBaloT aMnysly U €€ COAECPXKHUMOE HEPEHOCAT B CYXVIO
YUCTYIO MPOOUPKY, oTtOuparoT 1,0 oM obpa3lia ¢ NOMOILUBIO YHUCTOM CYXOi

11
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3
MUMNETKH BMECTUMOCTHIO | CM™, ITEPEHOCAT B MEPHYIO KOJOY BMECTHMO-

cThIO 100 cM° ¥ IOBOAAT OGBEMBI pacTBOPOB 0O METKH pacTBOPOM a30T-
HoM KucnoThl 1:200. PacTBOpsl OEpHIIIMA ¥ KaAMHUA XPAHAT B IOJIMITUHIIE-
HOBOH (NOJMIIPONTMIIEHOBON) Nocyae He Oonee 3 Mec., pacTBop cepebpa - B
CKJISSHKE TEMHOI0 CTEKJIa He 00Jiee 2 Helenb.

10.2.3 I'pagyupoBOYHbIC pacTBOpPbI OepuiUIUd, KaAMUA H cepebdpa
MaccoBOM KOHIIEHTpaLHeii HoHoB MeTasio 0,100 Mr/am’

B mepHble K016bI BMeCTUMOCTBIO 100 cM° BHOcAT 1o 1,0 cM® OCHOB-
HLIX pacTBOpOB Oepuiinug, KagMHd M cepebpa ¢ KOHUEHTpaluuei
10,0 MI/IM® M JOBOAST OObEMbl pacTBOPOB A0 METKU (POHOBBIM PACIBO-
POM a30THOM KHUCJOTEHI. nprOBqume pPacTBOPLI OEPUIINUA U KaaMMUS
XpaHAT He 6osee 1 Mec., pacTBOp cepedpa He boJice 5 nHEi.

10.2.4 1'pagyuporouHbie 00paslibl

MaccoBbi€ KOHUECHIpALMHA METALIOB B I'DAAYMPOBOYHLIX 00pdsLdX
npuBeaeHbl B Ta0nauue 3. Ilpu npuroroBneHun rpagyupoBOYHbIX 00Opas-
OB PYKOBOACTBYIOTCHS TabjHueHd 4. YKazaHHbplie B Tabiauue 4 o8neMbl
rpaJlyupOBOYHbLIX PpAaCTBOPOB ANIOMMHMA, BaHaAus, Xeje3a, Kobalibra,
MapraHia, Meay, MOJMOJcHA, HHKGHH CBHHLIa, XpOMa M IIMHKA C Macco-
BOil KoHueHTpanueii 1,80 Mr/aMm® M rpajyupOBOYHBIX PACTBOPGH CCpill-
M, KaaMus ¥ cepelpa ¢ maccoBoit KoHuenrpauuei 0,1 mr/aM™ crbupalor
C TOMOLIBIO I'PaJyHPOBAHHBIX MHIETOK BMECTHMOCTBIO 1, 2, 5 CM™ ¥ NH-
METOK C OHOH OTMETKOH BMECTHMOCTBIO 5 M 10 CM° M BHOCAT B MEPHBIE
KOADLI  YKa3aHHbIX BMSCTHUMOCTEH, JOBCAAT AC METKH (POHOBLIM pac-
TBOPOM U NEPEMELIUBAIOT.

00
| p

Tabanua 3 - MaccoBbIe KOHLEHTPALIMM METAJUIOB B rPagydpOBOYHbIX 00-
pa3iax, MKr/am’

HoMep rpaagyupoBodHoro obpasua
Merain 1 2 3 4 l 5
AJITOMUHHUM 6,0 10,0 20,0 40,0 60,0
| bepWIIH | 0,20 | 0,50 | 1,00 | 2,00 | 4,00
Baunanuii 2.0 10.0 25,0 50.0 100
Keieso 10 25 75 150 200
Kaamum 0,10 0,25 0,50 1,00 2,00
KobaneT 2,0 5,0 10,0 250 40,0
Mapranen 1,0 2.5 5,0 10,0 15,0
Mens 1,0 50 10,0 20.0 30,0
MomoaeH 1,0 5,0 10,0 25.0 50,0
Huxkenb 5,0 10,0 25,0 50,0 60,0
CBUHeEN 2,0 5,0 10,0 20.0 30,0
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MeTan HoMep rpalyHpOBOYHOr0 o6pa3ua

I L " > | 4 5
Cepebpo 0,10 0,50 1,00 2,00 4,00
XpoM 1,0 5,0 10,0 20,0 30,0
Hunk 2,0 5,0 10,0 15,0 20,0

3
Tabnuuna 4 — O6BEMBI, CM", IPayUPOBOYHBIX PACTBOPOB (B YUCIIHUTEIIC)
M BMECTHMOCTH MEPHBIX KOJIO (B 3HAMEHATEJIE), UCIIOJIb3YEMBIX TIPH MPH-
rOTOBJIEHMHM I'PafyHPOBOYHBIX 00pa3iioB METAJVIOB

MeTaili | j Ho;»ie}_)_rp?nyp[p?oqnoro 06pa43ua ; :

ATFOMHAHBHAA ,6U 1.0 2.0 4.0 * 3.0

| 100 100 100 100 50

bepunnuit 0,20 0.5 1.0 2.0 2.0

100 100 100 100 50

Bauanuii 0.20 1.0 2.5 5.0 5.0

100 100 100 100 50

AKeneso 1.0 2.5 ) 15,0 10.0

100 100 100 100 50

Kanmnii 0,20 0,25 0,5 1.0 2.0
| Kobanbt 020 | 05 1,0 25 1 20

100 100 100 100 50

Maprauent 0.20 0.5 0.5 1.0 1.5

200 200 100 100 100

- Men (3,20 0,50 1.0 20 3.0

200 100 100 100 | 100

MoanbneH 0.2 0.5 1.0 2.5 5.0

200 100 100 100 100

Huxens 0,50 1.0 2,5 5,0 3.0

100 100 100 100 50

CBuHell 0,20 0.5 1.0 2.0 3.0

100 100 100 100 100

Cepebpo G,26 J,50 1,U 2,0 2.0

100 100 100 100 50

Xpom 0.20 0,50 1.0 2.0 3.0

200 100 100 100 100

LuHK 0,20 0,5 1.0 1,5 2.0

100 100 100 100 100

I pagynpoBoUHbie 00paslibl cepeObpa MUCHOIL3YIOT B JC€Hb NMPHIOTOB-
JIEHHs, TpadyupOBOUYHbIE 00pa3lbl OCTAJIbHEIX METAJJIOB XPaHAT HE Oolee

5 nHEn.

13



PIT 52.24.377-2008

10.2.5 PacTBOp [J1s1 XONOCTOrO U3MepeHus (0J1aHK)

JIis IpUrOTOBNEHUS pacTBOpa IS XOJOCTOrO M3MEPEHUS MCIMOJIb3Y-
0T ()OHOBBIK pacTBOp ¢ A00aBJICHHUEM HEOOXOAUMOIO KOJUYECTBA MOU-
¢uKaTOopa B COOTBETCTBMH C PYKOBOACTBOM IO JKCIUIyaTaluud mpudopa.
Cpok XpaneHud 0jaHka — He Oosiee ABYX HEEIb.

10.3 IToaroroBka H3MEepPHUTEJIALHOI'O IPHOOPA

10.3.1 Cnexkrpomerp «KBaHT-Z.9TA» UM aHaIOrMYHBIA MTPUOOP Io-
TOBAT K padboTe AN W3MEPCHUS MACCOBBIX KOHIIEHTDAIMHA 3JIEMECHTOB B
COOTRETCTBUU C TEXHUUECKUM ONUCAHUEM HIKW PVKOBOIACTBOM TIO 2KC-
rutyaraiuu npubdopa.

Crnexrpomerp «AAC 30» roTOBAT K paboTe B COOTBETCTBUM € 1().3.2-
10.3.3.

10.3.2 Cnexkrpomerp «AAC 30» HacTpauBalOT I UBMEPEHUHN B pe-
XHUME€ aBTOMATHUYECKOM KOPPEKLIHMH HECEJIEKTHBHOIO HOIJIOIEHUA: HC-
[0J1b3YHOT HACHUTEPUEBYIO JlaMily AJis UBMEpEHUA B Y D-001acTU cnekrpa
(MeHee 400 HM) ¥ rajJJor€HOBYIO JlaMINy — i1 U3MEPEHUN B BUAUMOMK 00-
nact cnexrtpa. [lpy aMniMTyIHOM perucTpalud aHaJlJMTHYECKOrO0 CUIHa-
Ja NPSAYCMAaTPUMBANOT KOHTPOC/bL [IPaBU/IbLHOCTH POpMbI UMIYJILCE al-
COpPOLIMOHHOCTH.

Y CIoBUSA U3MEPEHMIT BRIOMPAIOT B COOTBETCTBUM € TaOIULIEH .

11z 5 - YCIoBUA yU3MepeHUs aMIUIUTY ALl 4 BICHIZAM UMIVIALCa ab-
COpOLHMOHHOCTH

' |

M AMIUIMTY/1a UMITYJ1bCA Ilnowans UMItyJibCca
ARe . Tipomou-
Jlinda | MajibHas Ckopocth | 3agepKkKa P
Meja | BOJIHb LIMPDHH: tlocToAn- - AHITCAb
’ PHRS | gas younu- | 21T PAMM naiaia HOCTb H3-
A, HM N, A, Y HOM JIEHTHI, | M3MeEpe-
- Tend, RC - e o MEpEHMS,
" C
Amomu- | 3093 0,7 0,5-1,0 2800 1,5 5,0
HU ~
bepwumit | 234,9 0,3 0,5-1,0 2800 1,0 4.0
BaHanuit 3190 0,7 0,5 2800 1,0 5,0
Kenezo 248.3 0.3 0,5-1.0 2800 1,0 3.5
Kagmuii 228.8 0,8 0,5-1,0 0,5-1,0 1,5
KobGanbt 240.0 0,15 0,5-10 2800 1,0 4.5
Mapra- 279.8 0,5 0,5-1,0 2800 1,0 35
HEll
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Makci- AMIUIMTYAQ UMITYJIbCA I L1omane uMmirysieca
JInMHa | MasbHas CkopocTh | 3amepxkka l1ponos-
IlocTosH- P P KUTEJIb-
Mertas1 | BOJHBL, | I[IHPHHA as veuy. | AAarpaMM- | Havana HOCTE T3~
A, HM LEJIH, A, e 4 RC HOM JICHTBI, | U3MEpe- N
HM L MM/Y HUA, C P . ’
e o e P e |
Menp 3274 0,7 0,5-1,0 7200 1,0 3,0
Monun6- 313,3 0,7 0,5 2800 1,0 5,0
JIeH
| Huxenb 232.0 0,3 0,5-1,0 2800 1,5 5,5
CBuHel 283,3 0,3 - Qé-—l,O 7200 - 1,0 1.5
Cepebpo 328,1 0,6 ,5-1,0 7200 1,0 2.0
XpoMm i 357,9 0,3 - G,5-1,0 2800 | 1,5 5,5 |
[{unK 2139 0,8 0,5-1.0 7200 1,0 1,5

10.3.3 Jna noaroroBku aromusaropa «AAC 30» npu onpeacncHUU
AMOMUHHKSA, OCpUIUA, XKelle3a, KaaMus, KkobaibTa, MaprasHua, Meay, HHU-
KeJs, CBUHLIA, cepebdpa, XpoMa U IMHKA KOAaKCHAJIbHYIO miaT¢dopMy BCTaB-
JIIIOT B rpaMTOBYIO TPYOKY U COBMELLAIOT HMEIOIIHKECS B UX CTCHKAX OT-
BEpCTUs gns BROAA npobbl. Tpviky ¢ nnardopMoi 3akpenisgioT B aTo-
MH3aTOpe W OTXKUrarT B cootreTcTRuM ¢ 10.5.5. [Tpu onpenenennu Bana-
oW 1 MOJIMOJIEHA B aTOMU3ATOpE 3aKPEILIAOT TPYOKY 0e3 niiaThopMBEL.

10.4 Beenenne npodnl B ypaduToRY TPYOKY aTemMuizaropa (1o-
3UPOBAHHE)

JlozupoBanye npoOsl B rpadUTOBYIO TPYOKY Kak ¢ mi1atdopMoi, Tak
u 0€3 Hee BBHIIOJHAIT J03aTOPOM B COOTBETCTBUM C PYKOBOACTBOM IO
JKCIUTyaTallMd UCIIOJIB3yEMOro crnekrpomerpa. llepen nosupoBaHueM HO-
BOM MpOoObI HAKOHEYHUK J103aTOpa NPOMBIBAIOT (POHOBBIM PaCTBOPOM HIJIH
OYWIIEHHOW BONON. HakOHEUHUK MOXHO UCNOJIB30BATH, TOKA €ro no-
BEPXHOCTB OCTaeTCs ruApo¢doOHOM.

[1pn npaBUJIBEHOM BBINIOJIHEHUM AO3UPOBAHMUA INpoOa B KOAKCUAJIHLHON
rmatgopMe NpUHEMaeT QOpMYy KanWJUISPHOTO CTONI0a XKHUAKOCTH U JKpa-
HUPYET CBETOBOM MoTOK. I1pu 3TOM ykKa3zaTenim UHTEHCHBHOCTH CBETOBBIX
NOTOKOB B aHAJIMTHYECKUX KAHAJIaX yCTaHaBJIMUBAKOTCA B noaoxeHue «100
% nornomeHus». O6veMbl 103upyeMbix npod it « AAC 30» nmpuBeneHsl

B Tabauue 6.
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Tabnuua 6 - YcnoBus BelnapuBaHusa NpoObl B aTOMU3aTOPE

O6rem | Temme- Cko- ITponomku- | Pacxos HHEPTHOTO
MeTtann npoObl, | pa-Typa, | POCTh | TEJBHOCTH Ha- | ra3a BO BHYTPCH-
MM’ C HaIpeBa, rpesa, HeM TIOTOKE, CM”
"Clc C /MUH
AJroMHu- 50 210 25 30 350
HAH
bepunuii 100 210 25 60 350
Bananumii 50 120 10 30 350
 Kenero 10 210 25 1 350
' Kaps 25 210 25 1) 350
Kobanet 100 210 25 30 350
Mapranen 100 210 25 S 350
Menp 100 210 25 60 350
MoauoaeH 50 120 10 30 350
Hukens 100 210 25 60 350
CBuHen 50 210 25 30 350
Cepebpo 100 210 25 60 350
Xpom 50 210 25 30 350
vk 2,550+ 2ic 25 S 350

Jina cnekrpometrpa «KBaHT-Z.9TA» 00BEM npoOBI, JO3UPYEMOU B
rpaduTOBYIO TPYOKY, COCTaBAsET S MM NMPH UIMEPEHHU MACCOBOW KOH-
HEHTpAallUK AIKOMHUHHUA, OCpWiuIMs, BaHAAUA, XKeje3a, KaaMus, KobalibTa,
MdprdHua, Meau, MoauOiAeHd, CBUHLA, Cepedpa, XpoMa, 11pU U3MEPEHUH
KOHLIEHTPALMU HUKEIA U IMHKA — 10 MM~ 1 20 MM~ COOTBETCTBEHHO.

10.5.1 TemneparypHO-Bp€eMEHHas mnporpaMma Harpeésa aroMu3aTopa
criekTpoMeTpa «KBaHT-Z.9TA» 171 U3MEPEHUS MacCOBON KOHLICHTPAIUH
METAJUIOB BEIOMPAETCs B COOTBETCTBUM C MPOrpaMMon npubopa.

YcnoBus aromu3auuu npod Ha cnexkrpoMeTpe «AAC 30» BeIOMparOT-
Cs ¥ BeINIOJHAKOTCA 110 10.5.2-10.5.5.

10.5.2 YcnoBus BbhiDapuBaHusd INpo0 B aTOMU3aTOpPE NPUBEACHBI B
Tabnauie 6. KOHTPOJb 32 CBOEBPEMEHHBIM OKOHYAHHUEM BbIHApHUBAHUA
OCYIHECTBJIAIOT, HAOJIIOAas TMOJIOKEHUE yKa3aTelss UHTCHCUBHOCTH CBETO-
BbIX MOTOKOB: 3a J-13 ¢ A0 NEepeKmOYEHUs Harpepa aroMmsaropa Ha pe-
XHUM «O30JIeHUe» yKaszateau AOJDKHbI U3 rojoxkeHus «100 % normioiue-
HUSA» NepeMecTUThC B nosioxeHue «0 % norhomenus». Ilpy Beinapusa-
HHH HE ClieAyeT AONYyCKaTh BCKHMAHHUA MPOOBI, a TAKXE MNEPEKIIOYCHUSA
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aToMH3aTopa Ha peXuUM «O30l€HHUE», €CIIM YKA3aTejIM HMHTECHCHBHOCTH
CBETOBBIX IIOTOKOB HE HAXOAATCS B NMOJOXEHUU «0 % NMOrjIoeHus).

10.5.3 YcnoBust 030J1EHHS CyXOr0 OCTaTKa pacTBOpa NpoOkl MpHUBE/IE-
Hbl B Tabiuue 7. I1poJoDKUTENBHOCTE CTAaMKA O30JICHHS TIPH aHaJIM3e
npecHbIX Bog - 15 c¢. 1lpu ananu3e BOA C NMOBBIIIEHHBIM COACPIKAHHUEM CO-
JeH U OPraHHYECKMX BELLECTB MMPOJOIKUTEIBHOCTEL O30JICHUS YBEIHYM-
BaroT A0 30 c. Ilpu onpenencHuyd kaaMus, CBUHIIA ¥ LIMHKA HA nipudopax,
HE OCHAILCHHBIX CEHCOPOM TEMIIEpaTryphl, CACAYET CIeIUTh, YTOOBI Ipa-
¢uTOoBas TpyOKa HE HArpeBajiach J0 KpaCHOI'0 CBEUEHHS.

Tab6nuua 7 - YcrnoBus 0301eHUS CVXOTo OCTaTKa nmpodsl B aTOMH3aTONE

Temnepaty- | Cxopocti, | [IpomomkuTens- | Pacxol HHEPTHOTO
MeTtaiui pa, Harpesa, | HOCTBb Harpepa, | ra3a BO B CHHEM
°C "Clc C MOTOKE, CM~ /MUAH
_—_—PP—Mmm— ]
ATIOMHU- 600 100 25 350
10/ S I R I
bepunnuit 600 100 25 350
Bananuit 600 100 25 350
Keneso | 600 100 25 f 350 o
Kaamuii | 400 | 1UU 25 " 350 ;
KoGansT | 600 | 100 | 25 350 '
Maprasnel 600 100 25 350
Menb 500 100 25 350
- Mouubues 600 1000 25 350
Hukenp | 600 100 25 | 350 |
CeuHen 450 100 25 350
Cepebpo 450 100 25 350
Xpom 600 100 25 350
[InBK 450 100 25 350

10.5.4 Ilapamerpnl aTOMH3alMM 3a4310T, PYKOBOACTBYACH TaOIMUCH
8. Peryisiop MOWHOCTHM (CKOPOCTU HAIPEBA) HACIPAMBAKOT HA MAKCH-
MAJILHYIO BEJIUYHHY 31EKTpoTOKa. lIpH aToMM3auMu 3ajaHHas TeMIepa-
Typa rpa@uToBOH TPpYOKH JOKHA JOCTUraThCA paHbIUC UK B HAHAJIE HC-
HapeHUuss COCAUHEHUH OTpeaeIsIeMoro Merajuia.

Ha craguu atoMm3anuu ciaeyeT KOHTPOJIUPOBATh BEJIUYUHY HECEIIEK-
TUBHOTO MOrJOIIEHNUA. B MOMEHT U3MEPECHHUA aHAJIUTHYECKOTO CUTHaJla OHa
HE JOJIKHA IMPEBBHILIATD 50 % - 70 %. B npotuBHOM cCiiyuyae npoOy
pa3baBJAIOT OUHILEHHON BOJOIA.
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Tabnuua 8 - YCnoBua atoMu3anyy 030JI€HHOrO OCTaTKa rpoOsl

1

A

Temnepary- | Cxkopocts | Ilpomomkurenb- | Pacxon HHEPTHOrO ra-
MeTaw pa, HarpeBa, | HOCTb HarpeBa, | 3a BO BHYTPEHHEM IO-
"Clc C TOKE,
ATTOMHHUTH 2600 Makc. 6,5 350
bepuniui 2600 Makc. 5,0 250
BaHanuit 2660 Makc. 6,0 100
Keneso 2500 1500- 4.5 40
Kammnit 1800 | 1500- 2.2 l 350
2000
KobdansTt 2600 Makxc. 5,5 200
Mapranen 2500 1500- 4,5 160
2000
Menn 2400 1500- 4,0 120
MonubneH 2660 Makec. 6,0 100
Huken 2660 Makc. 7,0 350
- CruHen 2100 - 1500- 2.5 | 80 |
* 2000 5 ’
CepeOpo 2200 1500- 3,0 SO
2000
Xpom 2600 Makc. 7,9 350
IMHE 2004 - 1500- 2.5 , 104G ;
2000 | |

e

10.5.5 HUcnoar3zoBaHue cnektpomeTpa «AAS 30» npeaycMaTpUBacT
OYUCTKY rpaUTOBOM TPYOKH (OTKMI) MOCJE aTOMUA3AILUU TOJBKO TPH U3-
MEPEHHUH MACCOBBIX KOHLICHTpallui KaJAMUsA, MapraHiia, M€, CBHHIIA, Ce-
pebpa ¥ uuHKa. Orxur nposoaat npu 2500 °C B TeueHue 3 c.

B OoabIIMHCTBE CIyUaeB PU OTOM YCTPAHAIOTCH dPPEKTH «IaMATH
ATOMM3ATOPA HA PE3YyJbIalbl HOCHCAYIOWNX USMEPCHUN. UTKHI Clenyer
[IOBTOPATH, €CJIM B MOMEHT €r¢c OKOHYaHHU] HECEJICKTUBHOE MOIJIOLISHUEC
npesbiiaet 15 %.

[IpomomkaoT J03MpOBAHUE AHANU3UPYEMOH MpPOOBI B aTOMH3ATOP
TOJILKO T10CJIE OXJIaX ieHUs rpaduroBoit Tpyoku no 45-50 °C.

[Tpu ucnonbzoBanum cnekTpomerpa «Ksant Z.9TA» UM aHaAIOTUY-
HOI'O IpuOopa OTXUr rpapuTOBOM TPYOKH BBIMOJHSAIOT, €CJIM BEIMYMHA
H3MEPEHHONH aOGCOpPOLMOHHOCTY MYCTOM TPYOKH IpEBBILIAET 3HAYEHHUE

0,01.
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10.6 YcTaHoB/ieHHe I'PaAyHMPOBOYHLIX 3aBHCHMOCTEH

10.6.1 Ha npubOopax ¢ aHajOoroBoil perucrpauded aHaJIuTHYECKOro
CHrHajla U3MEpAIOT BEJUYHHY a0COpOLIMOHHOCTH, a Ha npuOopax ¢ uud-
POBOM perucTpaled — MacCOBYIO KOHUCHTpALHUIO METaA.

10.6.2 BpInoaHAIOT TPU U3MEPEHUs MPU aTOMU3ALMUM T'PagyHpPOBOY-
HOro obpasua ¢ HYJIeBOH KOHUEHTpalued HOHA MeTaiyia (0JlaHKa) U He
MEHEE [IBYX H3MEPEHUI NPH aTOMU3AUMHM TPagyUpPOBOYHBEIX OOpas3LoB B
NopsAAKe BO3pacTaHUsi UX KOHLEHTpaLuil B cooTBeTcTBUM ¢ 11.1-11.2.

10 1OAVUEHHBIM CPE/IHMM 3HAUCHUSAM aHA M 111eCKOI0 CUIHaNTa tpa-
AyHpeBouHbiX 00pa3suos 110 nporpamme o0palorky HAHHbIX CIIEKTPOMET-
pa pacCYUTBIBAKOTCA TPadyYUPOBOYHBIE 3aBUCUMOCTU 1 KaXAOro mMeraj-
jla MeTCOM HAUMEHbLIIUMX KBAJAPAaTOB B KOOPAMHATAX: KOHUEHTpaALUA Me-
Tania B MKI/AM® — BelTMYWHA aHANIMTHUECKOrO CHUTHana B eIWHHIAX ao-
COpOUMOHHOCTU. | paduueckue 3aBUCUMOCTH YCTaHaBJIUBAKOTCS TaKWUM
o6pa3zoM, 4YTOOBI TpagyupOBOYHBIE NPSAMbIC MIPOXOJUIIM YEPE3 TOUKY, CO-
OTBETCTRYIOLIYIO CPEIHEMY 3HAYECHUIO AHAJIMTUYECKOTrO CUrHajlla B XO0J10-
CTOM oOrnbITe (OjaHKe). | paayHpOBOYHBIE 3aBUCUMOCTH YCTAGHABJIMBAKOT
fepex HIMEPEHHEM MACCOBbhIX KOHUECHTPAUHMHW METALiH0B B 1podax BOjbI, a
TaKXKE I0CJI€ 3aMeHbl IpauTOBON TPYOKHM, KOAKCHaJIBLHON MIaTgOpMBI
WA CIIEKTpaJIbHOM JIaMIIbL.

B cayyae HapylieHUs JIMHEWHOCTH I'paAyHMPOBOUYHONH 3aBHCHMOCTH B
001aCcTH BHICOKHX KOHICHTPAIIMM KaKoro-nuhoe Merania, NONnyCcKaercs yc-
TaHaRIWRATh TPAAYHUPOBOUHBIE 3aBWCHMOCTH Jjijis JIRVX JIHATNAa30HOB, TakK
4yTOOBI B KQXXIOM JAMana3oHe 3aBUCUMOCThL Oblla NMPaKTUYECKH JIMHEHHOM.
IIpn 3TOM TpeboBaHUE, Kacarleecss XOJOCTOro OnbiTa JOJDKHO BbHION-
HATHCS TOJBKO AJis IepBOro (6osnee HU3KOro) AHanazoHa KOHLIEHTpaLyi.

11 BuinosiHeHHe H3MEPECHHUH

11.1 Jinga BHINOJHEHUA U3MEPEHUN Ha cnekrpoMeTpe «AAS 30» aHa-
JTH3UPYEMYIO NTpo0y BOJBI MOMELIAIOT B IpaUTOBYIO TPYOKY aTOMH3aTOpa
WJIM MOJIOCTh KOakcuajibHOW nnargopMel B COOTBEeTCTBHUM ¢ 10.3.3 H
10.5.2, uamepsioT (T.€. CUUTHLIBAIOT HEMOCPEACTBEHHO C QUCILICSH) BEIUYH-
HY aOCOpOLIMOHHOCTH MJIM MACCOBOM KOHUEHTpAaUMHU KaXIOro MertasJia
NMpY COOTBETCTBYIOLUEH AJIMHE BOJHBI (CM. Tabauuy S). TIoBTOpSIOT U3Me-
pPEHUE Y 3HAUYECHUS MACCOBOM KOHIEHTpALMU MeTalljla yCPEeOHSIOT, €ClH
pacxOXICHUE MEXKAYy HAMM HE MPEBbILIACT BEJIUUYUHBI Tpeaeia NoBTopse-
MOCTH I (cM. 13.2). B npOTHBHOM ciryyae u3MEPECHUE MOBTOPAIOT.
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11.2 [Ins BoInosHEHHUst H3MEPEHHH Ha cniekTpomeTpe «KBaHT Z.9TA»
M aHAJOrMYHOM NpHGOpe B MEPHbIE KONOBI BMECTHMOCTBIO 25 CM> BHOCAT
03aTOPOM pacTBOpP COOTBETCTBYIOHIETO MOAU(GHKATOpA, KOTOPHLIA BbIOH-
parT, pyYKOBOACTBYACH TAONHLEH 9, 1OBOAAT 0OBEMBI paCTBOPOB B KOJiOax
N0 METKM BOAOH aHanu3upyeMbix mnpo0d M nepeMewnBaroT. Jlo3upylor
5 MM° moJTy4eHHoro pacteopa (10 mm® — [Py U3MEPEHUHM MACCOBOH KOH-
LICHTPAllMd HUKEJIs) B rPa@HUTOBYIO ME€Yb W BhINOJHAIOT U3MEPEHUE Mac-
COBOM KOHIIEHTPALMM KaXJOro MeTajia no COOTBETCTBYIOLIEH Mporpam-
Me Tnpubopa. T1oBTOpSIOT H3MEPEHUE W 3HAYEHHUS MACCOBOM KOHILICHTpA-
UMY METAILIA YCPEUHAXOT, €CJIM PACXOXKACHUE MEXIY HUMHU HE HPEBLIIAET
BEJIMYUHBI NIPEEa NOBTOPAEMOCTU I (CM.13.2).

Tabnuua 9 - PekoMeHayeMble XUMHUYECKUE MOTU(PUKATOPBI, UX KOHIIECH-
TpallMH U OOBEMBI

MOIHGHMKATOD K €50 KOHLCHTPA- O0beM pacTBopa Moandukaropa,
MeTann g cM’, nobaBnseMslit k 25 cM’ npo-
LM B aHANTM3UPYEMOHR Mpode .
U Y Y R Y Y R
AJTIOMMU- 20 mxr/cm” Ca™ u 100 Mkr/cm
B +2 0,05 u 0,20 COOTBETCTBEHHO
| HUAM Mg : T |
. HCPHILIMIA 50 MKI/CM™ Mg_;’ i 0,10
| Wanzvnii 20 mxr/cm’ Pd? 0,05
KobansT 100 MKI/CM Mg““2 0,2
Maprasely 20 mxr/cM” Pd” 0,05
 Menp* 5 20 mxr/em® Pd*? o 0,05
Monubaes | 20 Mxr/cm® Ca'™ u 100 MKr/cm” "
M g+z 0,05 u 0,2 cOOTBETCTBEHHO
CBHHeLl 20 MKI‘/CM? Pd | 0,05
Cepebpo 20 mMxr/cm® Pd* 0,05
. XpoM 100 Mxr/cM' Mg*’ | 0,20
* OnpeneneHye Meau BO3MOXHO 0e3 MpUMeHeHH MoaudHKaTopa.

11.3 Eciau BeiMynHa MacCOBOH KOHLICHTpaLMKH MCTajljia B nipodc Bbi-
[Ie TAaKOBOM /I MOCJAECAHEH TOYKH I'pajyHpPOBOYHOM 3aBHCHMOCTH, HNO-
BTOPAIOT H3MEPEHHUE MOoCIC pa3barieHus npobbi TaAKUM 06pa3oM, YTOOBI
abCOpOLMOHHOCTD MOJIYYEHHOrO pacTBOpa COOTBETCTBOBAJa BEPXHEH vac-
TH JAWana3oHa rpajyMpoBOYHOU 3aBUCMMOCTHU. JIJIST DTOro B MEPHYIO KOIJI-
Oy BMECTHUMOCTBIO 23 CM’ BHOCAT &JIHKBOTY aHanusupyemoi Boapl (1-10
CM’) M IOBOJAT O METKU (POHOBBIM PACTBOPOM.

11.4 JIng KOHTpOAA 4yBCTBUTEIBHOCTH M MOCTOSAHCTBA YCJIOBHH aTo-
MH3alHH NpoO nepuoauyecku, yepes 9-10 uuxioB aroMusanuy, HimMeps-
10T a6COPOMOHHOCTL IPafyUpOBOYHOrO pacTBopa ¢ MAKCHMaIbHOH KOH-
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LIEHTpauuen onpenensaeMoro Metaaia. Eciau noJydYeHHBIH pe3yJibTaT OKa-
3bIBACTCH 3aHUXKEHHBIM HA BEJIUYUHY, TMPEBBIIAIOIIYIO NPEIe BOCIPOU3-
BOOUMOCTH R (CM. 15.1) OTHOCHTENIBHO BEIUYUHB], MOJYYEHHOH TIpH
rpalyupoBKe, H3MEPEHHUE IMOBTOPSIOT. [lpyu nmojyyeHnyu 3aHHUKEHHOrO pe-
3yJpTaTa NOBTOPHOTO U3MEPEHUS TpafyUpOBOYHOIO 00pa3zna mpou3BOIAT
3aMEHY rpadUTOBOM TPYOKH aTOMHU3ATOPA.

12 YcTpaneHne Melalomux BJAASIHUHA

BBINOJIHEHHIO H3MEPEHUN MELIAcT BhICOKasgs MUHEpaJM3alMsA BOI, a
TAK/KC NMPUCYTCTBUE B3BCHICHHBIX M KOJIOKAHBIX BCUICCTB.

lloBplllEHHAd MUHEpaiv3aliMs aHANM3HUPYEMOW BOIbI B IIpoLiecce
aTOMH3alMY4 Npodbl NPHUBOANT K BO3HMKHOBECHHIO CYILIECTBEHHOro (poHO-
BOI'0 (HECEJEKTUBHOrO) norJjioiieHus. Boicokoe (bosiee 50 % - 70 %) He-
CEJICKTUBHOE MOIIOLEHUE BhI3bIBACT UCKAXKEHUE PE3YIbTATOB N3MECPCHMIA,
eCIM MUHEpaJIM3alus Boj npeBblaet: 10 r/aM° - 11t 6epuiuius, KoGab-
Ta, MapraHila, Meau, HUKend U LIWHKa; 5 r/mm’ — nng BaHa U, Kenesa,
KaJMMsl, CBUHIIA U Xpoma; 2,5 I‘/JZ[M3 — s cepedbpa 4 no | F/I[M3 - JUIS
AJTIOMMHHUA U MOJIMOIeHa.

ABTOMATHYECKas KOPPeKUMA (YUET) HECEHNEKTUBHOIO ITOTJIOMICHHY R
criektpoMeTpe «AAS 30» MPOU3BROAUTCA ¢ TIOMOLILID NEHTEPUEBOM nam-
nel. B takux cnexTpoMerpax, KaKk «KBanT-Z.9TA», nid 3T0oro HCnoJb3y-
eTcs o0paTHbI 3¢ ekt 3eemMaHa (HaJOKECHHUE MEPEMEHHOTO0 MarHWTHOIO

BYIOLICTO MOAA(MHUKATOpa MaTPHLbI TPOOBKI.
[lpn pocTaTovHO BRICOKCM COAEPKAHMY METAUIOB MEWIAIOIEE BIHg-
HUE H30BITOYHON MHUHEpAJIM3aLUH MOXKHO YCTPaHUTh pa30aBjicHHUEM Mpo-

OBl OUMIIIEHHOW BOJOH.
Memarolee BIHSHUE B3BELICHHBIX W KOJUIOMAHBIX BEILIECTB YCT-

PaHAIOT GUIBTPOBAHHEM HPOOKI.
13 Beruuc/jieHHe # 0QOpMJICHHE PE3YJILTATOB H3MEPCHH I

3
13.1 MaccoByrO KOHLEHTpALYIO KaXXI0ro MeTalia X, MKI/aM, B aHa-
JM3UpYyEMO npode BO/bI paCCYUTHIBAIOT IO (POPMYJIE

X=C,, (2)

rae C,. - MaccoBasi KOHUEHTpaLUMUsA METajula, paCCYHTaHHAA MO COOTBETCT-
. y 3
BYIOLLEH IpalyHpOBOYHOM 3aBUCUMOCTH, MKI/IM .
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Ecnu nna ananuza 6panu MEHBUIYIO alnUKBOTY NpoOLI BOABI, MACCO-
ByIO KOHLEHTpALHMIO METajlJla B aHaJTH3HPYEMOH NMpobe pacCHHUTHIBAIOT MO

dopmyie

X=S02 (3)

rae 'V - 06beM aTHKBOTHI aHATH3UPYEMOil IPOGBI BOIBI, CM.

13.2 Pe3ynprar u3amMepeHUs MacCOBOH KOHLEHTPALMU ONpeAciiseMbIX
META/UIOB B JACKYMEHTaX, MPEAYCMATLHBAIHIMX €rc MCIOis30BaHHUE,
[IPEACTABJIAIOT B BU/IS

X+ A, mxr/am® (P =0,95), (4)

rae X - cpeHee apH(pMETHUECKOE 3HAUEHHE JIBYX PE3YIbTAaTOB, Pa3HOCTb
MEXJYy KOTOPbIMH HE€ IIPEBBILACT MNPEAEsia NMOBTOPIEMOCTH T
(2,77 o,). 3Ha4ucHUs O, NpHBCACHBI B TaOiuue 2. [1py npesbinie-
HHM Mpejeia NMOBTOPAEMOCTH CJIEAYET MOCTyNaTh B COOTBETCT-
BUM ¢ 14.2;

+ A - rpaHulibi  XapPaKTEPHCTHRKM 10f (CHIHOCTH H3MCPEHHKS JIaHHOM
MaCCOBOH KOHIICHTPALlMH METa/15i0B, MKI"/,HMB (talsiniia 2).

YKcClieHHbIe 3HAYEHUs pe3y.ibTata ¥3MEPEHUS JOJ/DKHbI OKaHYUBATHCS
POt TOro KC paspaa, YTC ¥ IHAUCHWS XApaKTCPUCTUKH TOTHCHIHO-
CTH, KOTOpBIE HE AOMKHEI COZEPKaTh Conee JBYX 3Hayamux nuagp.

13.3 JlonycTMO npeacTaBidaTh pe3yIbTaT B BUJE
X 4. A, (P=0,95) npu yenosur A< A, (5)

rae £ A, — rpaHuibl XapaKT€pUCTHK MOrpelIHOCTH PE3YIbTATOB aHaIM3a,
YCTAHOBJICHHBIE IIPH peaiM3alid METOAUKH B j1abopaTopuu U
obecrieyuBaeMbi€ KOHTPOJIEM CTAOWJIBHOCTH pe3yJIbTaTOB H3-

MEPECHUH, MKI/IM" .
HpuMcgannc - JOMyCTHMO XapakTePpUCTHKY NOTPCIIHOCTH pe3y/ibTaToB M3~
MEPEHHUI ITPH BHEAPEHUH METOIHKU B 1a0OpaTOpUH YCTaHaB/IMBATL HA OCHOBE BbI-

paxenus A= 0,84-A ¢ nocieayrOmMM YTOYHEHHUEM 10 MEPE HAKOIUIEHUA HHPOpMA-
MM B [IPOLECCE KOHTPOIS CTAOHIBHOCTH pe3y/IbTaTOB H3IMEPEHUIA.

13.4 PesynpTarsl u3MepeHUs oGOPMIIAIOT MPOTOKOJIOM HJIM 3aIMCHIO
B )XypHaJe, 1o ¢popmam, NpuBEAEHHBIM B PYKOBOACTBE MO Ka4eCTBY J1abo-
paToOpHH.
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14 KoHTpOoJIb KA49€CTBA Pe3yJIbTATOB H3IMEPEHHUH NIPH peain3allul
METOAHKH B J1a00paTOPHH

14.1 O0mue MoJ0XKeHus

14.1.1 KonTtpoiib Ka4eCTBa pe3yjbTaTOB U3MEPEHUN NPU pean3aluu
METOJMKHU B 1aOOpaTOPUH NpeaycMaTpUBacT:

- ONEPaTUBHEIM KOHTPOJIb HUCMOJHUTEIEM MNPOLUCAYPHLI BbINOJIHEHUS
M3MEpPEHUM (Ha OCHOBE OLICHKH IOBTOPAEMOCTH, MOTPEUTHOCTH NpU pea-
JIM3aLHAX OTACILHO B3ATOW KOHTPOJBHOW MPOLECAYPhI);

- KOHTPOJIb CTaSHJIbHOCTH PE3yJbTATOB H3MCPCHHUM (Ha OCHOBC KOH-
TpOJIA CTAaOHUJILHOCTH CPEeAHEKBAPATUYECKOrO OTKJIOHEHHUSI IOBTOPACMO-

CTH, NMMOrPEIIHOCTH ).

14.1.2 TlepnoanuHocTs KOHTPOSIS UCTIOJHUTENIEM NPOLEYPbI BbIIOJI-
HCHMUA M3MCPCHUH, & TaKKE pealM3yeMbIC MPOLEAYPbl KOHTPOJIs ¢cTtabusib-
HOCTHU DPE3YJIbTAaTOB BBIIOJIHACMBIX U3MEPEHUH pEriaMeHTUpYroTCs B Py-
KOBOJICTBE O Ka4eCTRY 1ad0OpaTOpHH.

14.2 AJITOPHTM ONIEPATHBHOI'0 KOHTPOJIA NOBTOPHAEMOCTH

14.2.1 KOHTPO./tb NUBTOPSEMOCTH OCYLUECTRASIOT A8 KaM(io1o us pe-
3yjbTATOB U3MEPEHUH, 1HONYYEHHBIX B COOTBETCTBMM C METOjiMKoMi. /s
3TOro OTOOpaHHYIO Npo0y BOABI ACJAT Ha ABE YaCTH, U BBINOJIHIIOT H3ME-
pPEHHUs1 B COOTBETCTBUHM C pasaeiiom 11. _

14.2.2 Pesyabrar KOHTPOALHON [IPOUCUYDbL Tx, MKIVAM™, pacCHHThi-
BalOT 110 dopMmyiie

re= | X - Xz, (6)

rape X;, X, — pe3yJbTaTbl €AUHUYHBIX U3MEPECHUNM MACCOBOM KOHIICHTpA-
3
OUH KaXXA0ro Merasia B npode, MKI/nMm".
i4.2.3 [lpeaein OBTOPSCMOCTH Iy, MKIVAM™, PaCCHHTBIBAIOT 11O (POPMY-
ne

r=2,77"o,, (7)

3
rA€ o, — MOKa3aTeib IIOBTOPIEMOCTH, MKI/AM™ (Tabyuia 2).
14.2.4 PesynbTar KOHTPOJBHOM NMPOLEAYPH! OODKEH YIOBJICTBOPATH
YCJIOBHUIO

ry <r. (8)
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14.2.5 Tlpu necoOmopeHun ycaoBus (8) BBHIIIOJHAIOT €LIE ABAa U3ME-
PEHHUS U CPaBHHUBAIOT Pa3sHHLY MEXAY MAKCHMAaNbHBIM U MHUHUMAILHBIM
pe3yJibTaTaMM ¢ HOPMAaTUBOM KOHTpPOJIA paBHbIM 3,6'G;. B ciiydae noBTop-

HOI'O MPEBLIIUECHUS Mpeaeaa MOBTOPAEMOCTH, MOCTYNAKT B COOTBETCTBUH
¢ 'OCT P UCO 5725-6 (pa3zen 5).

14.3 ANropuT™M OonepaTHBHOIO KOHTPOJIS IPOLEAYPbl BbINOJHEHHS
H3MEPEeHHNH ¢ HCNO0JIb30BAaHHEM MeTOoAa J00aBOK COBMECTHO ¢ METOA0M
pa30aBJeHHS NPOO

14.3.1 OnepaTturHLléi KOHTDONL NPOLEXYDS! BHINOJHEHUS H3MEpeHujA
C HCMOJIb30BAHMEM METCAaG 400aBOK COBMECTHO ¢ METOAOM paszOaBicHMSA
NpoObI NIPOBOAAT, €CIU MAacCOBas KOHUSCHTPpalUg MeTajia B padboueit npo-
O0¢ NPEBLIINACT BEJIUYUIY KOHUECHTPALMU, COOTBETCTBYIOILYIO HHXKHEMY
npeaeny Adana3soHa U3MEPEHUNR MacCOBOM KOHLIEHTpALIMHU B 5 pa3 U 0oJiee
(cMm. Tabimua 2). B npoTMBHOM ciiydae OrnepaTUBHbIA KOHTPOJIb MPOBOAST
C MCIIOJIB30BAaHHUEM MeTOoZla N0o0aBOK corsnacHo n 14.4. Jlnsgs BBeAEHUS 10-
6aBoK ucnoab3yroT I CO HOHOB MeTaa.

14.3.2 OnepaTUBHEIN KOHTPOJIb UCMONHUTENIEM MPOLECAYPHI BhINON-
HCHHA H3MEPEHHH NpOBOAAT NYTEM CPaBHCHHA PE3Yy/bTaTOB OTAC/ILHO
B3SITOM KOHTPOJABHOM npoueaypsi K, ¢ HOpMaTUBROM KOHTpOJIs K.

14.3.3 PesynpraT KOHTPOJIBHOH Mpouexyphl K, MI/IIM”, PacCYHTbI-

BalOT N0 popMyne
Ky, = X"+(n-1)- X'-X-C, (9)

rae X" - cpefHee apudMETHUECKOE PE3YJILTATOB KOHTPOJIBHBIX H3MEPEHUIH
MaCCOBOM KOHUCHIpaUMKn MeTaula B 1ipode, pa3daB/ICHHOM B 1)
pa3, ¢ H3BECTHOM 100aBKOM, MKT/IM:

X'- cpefnee aprndMETHHECKOE PE3YibTaToB KOHTPOJIbHBIX H3MEPEHHK
MacCOBOM KOHIIEHTpaLlMM MeTajula B 1po0e, pa3baBjieHHOH B 1
pas, MKT/IM’;

X - cpenHee apudMETHUECKOE PE3YIbTATOB KOHTPOIBHBIX H3MEPEHUI
MAaCCOBOH KOHLIEHTPALMM METajljIa B paboyei npoode, MKT/ 1M :

C - KOHLIEHTpauusa 100aBKH, MKI/M".

14.3.4 HopMaTuB konTpoas K, MKL/ M, pPacCUYMTHIBAIOT MO PopMynie

K= [Aj_+(-1)2-A%_+A7_, (10)
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rie A _ ,Aﬂ_)? H A”E_ 3HAYEHUs XapaKTEPUCTUK IMOTPELIHOCTH pPe3yIlib-

TaTOB U3MEPEHHH, YCTAHOBJIEHHBIC TPH pC€ajin3alluy
METOJUKH B J1aDOpaTOPUH, COOTBETCTBYIOLIME MAC-
COBOM KOHIIEHTpaUUHU MeETajjla B pa3daBjieHHOM
npobe ¢ nobaBkoi, pazbapieHHON npobe U B pabo-
4eil Mpo6e COOTBETCTBEHHO, MKI/IM.

[Ipumeuanue — JlonyctuMo Oiisi pacuera HOpMaTUBA KOHTPOJIS UC-
NOIR30BATh 3HAYCHUS XAPAKTECPUCTUK MOTPCINHOCTU, NOMYUCHHBIC pac-

. A, =0,84-A_n
-~

4eTHBIM nyteM mno ¢gopmynam A ={U,84A -

X X’
A“if ='O,,,84-Ai C NMOCJICAYIOLMM YTOYHEHHUEM [0 Mepe HAKOIUICHHUS HH-

GopMaliMK B NpoLecce KOUTPOIS CTaOMIIBLIICCTH PE3yIbTAaTOB H3MEPEHHIA.

14.3.5 Ecau pe3ynbTaT KOHTPOJIBHON NMpOoUeAyphbl YAOBJAECTBOPSAET YC-
JIOBHIO:

| Ky, <K, (11)

[IpOLEAYPY aHaIM3a MPU3HAIOT YAOBJIECTBOPUTEIILHOH.
[Tpy HeBbINOMHEHUM YCoBUSA (1 1) KOHTPOJIBHYIO NPOLEAYPY TOBTO-
pAIOT. [IpH MOBTOPHOM HEBBIMIOJHEHUU VCNOBUSA (11), BBIACHAIOT MpUYH-

Hbl, IIPUBOJSIUIAEC K HEYAOBJICTBOPUTEIbHLIM pe3ysibTaTaM, U NPHHHUMAIOT
MEPDI I[10 UX YCTPAHEHHIO.

14.4 AropuT™ OonepaTHBHOIr0 KOHTPOJIS NpPoueaAypbl BLINOJIHEHUS]
M3MepEeHHH ¢ HCI0JIb30BAHHEM METOJA 100ABOK

14.4.1 KOHTPOAb MCHIOJHUTEAEM NPOLEAYPbl BBIIOJHEHUA N3MEPEHUA
MPOBOJAT IIYTEM CPaBHEHHUS pe3yNbTAaTOB OTACALHO B3SATOM KOHTPOJIBHOM
npoueaypsl K, ¢ HOpMaTUBOM KOHTPOJIs K.

14.4.2 Pe3synbTaT KOHTPOJBHON NPOLICAYPHI K., , MKT/ (M, pacCYUTHI-

BaIOT 1O hopMyJie

Kk, =X"- X -C, (12)

rae X" — pe3yabTaT KOHTPOJIBHOI'O U3MEPEHHS MACCOBOH KOHLICHTpALUH
LT Nl 3
METa/lia B npode ¢ N3BECTHOM N0OAaBKOM, MKI/IM".
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3
14.4.3 HopMaTtuB koHTpoJs norpemiHOcTH K,, MKr/amM™, paccuuThl-
BAIOT MO popmyie

K, = /AJ%Y,+B§§, (13)

[IpuMeuyanne — JlomyCcTHMO i pacyeTa HOPMATHBA KOHTPOJIS UC-
[10JIb30BaTh 3HAY€HUSA XAPAKTEPUCTHK TOTPEIIHOCTH, MOJIYYEHHBIE pac-
YETHBIM NYTEM MO Gopmyjam Aner =0,84-A_3(_,14 A“SE =0,84-A_i C Inocie-

AYIOIAM YTOUHEHHEM [0 MEpPE HAKOILIEHWs WHPOPMALHM B MPOLECCE
KOHTPOJA CTAOMJIBHOCTH PE3YJIbTATOB U3MEPCHUH.

14.4.4 Ecinu pe3ynstaT KOHTPOJBLHOU Mpoleaypsl YIAOBNETRBOPAET YC-
JIOBHIO

| Kk, S Ky, (14)

NPOLECAYPY NPU3HAIOT YAOBJICTBOPUTE/ILHOM.

[Ipy HEBLINOJHEHHUH YCJIOBUA (14) KOHTPOJBHYIO NPOLEAYPY INMOBTO-
nguyr, Hipy NOBTOPHOM HEBBINOAHEHUN YCia0Bu2 (14), BBIACHIKYT HIPDHYU-
HEI. INUBOASAIIUE K HEYIOBIECTBOPHUTENILHEIM helynsTaTaM, ¥ NMPUHUMAIOT
MEPELI 110 UX YCTPAHCHHUIO.

15 [lpoBepka npHeMJEMOCTH Pe3VJILTATOB, MNOJNYVYEHHLIX B
YCOAOUBHAX BOCHPOK3SBOAKMOCTH

i5.1 PacxoxacHUE MEKAY Pe3YJIbTATAMH HU3MEPEHUM, 110)1y4€HHbIMH
B IBYX JIaDOpAaTOpUaX, HE JOJDKHO MPEBBILIATE Npeaeia BOCIIPOU3BOAUMO-
¢t R. Ilpu BbHIONIHEHKH 3TOrO yCaoBua lpuemiemsl 00a pesynbrara us-
MEPEHMHA W B KaYeCTBE OKOHYATEJBHOIO MOXET OBITH HCIIOJb30BAHO MX
obiee cpenHee 3HAYCHUE. 3HaAYeHUe Npenena BOCMPOU3IBOIAUMOCTY pac-
CHHTDIBGIGT G QOpMYJic

R=2,77 - o%. (15)

15.2 Tlpn npeBbilIEeHHH Npejiesia BOCIPOU3BOAUMOCTH MOTYyT OBITh
MCNONL30BaHbl METO/bI OLEHKH NMPUEMIIEMOCTH PE3YyJIbTATOB U3MCPCHUM

corjlacHo 'OCT P UCO 5725-6 (paznen 5) wim MU 2881.

15.3 IlpoBepKky mpHEeMIEMOCTH NPOBOIAT IIPH HEOOXONUMOCTH CpPaB-
HEHMS PE3YJIbTATOB U3MEPEHHUM, HONYYEHHBIX IBYMS J1aOOpAaTOPHAMH.
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denepanbHag Cyk0a o riApoMeTeopoIOrud 1 MOHHTOPHHTY
OKPYXaIOUIEH CPeabl

OCYJAAPCTBEHHOE YYPEXAEHHUE
rMJIPOXUMHAYECKHNA UHCTHUTYT

344090, r. PocToB-Ha-J/lony dakc: (8632) 22-44-70
np. Crauku, 198 Tenedon (8632) 22-66-68

E-mail ghi@aaanet.ru

CBUAETEJBCTBO
00 aTTecTallud METOAUKH BBIITOJJHEHUA udMepernit Ne 28.24-2008

MeToaMKa BBIMOJIHEHUS M3MEPEHMI_MAaCCOBOM KOHIIEHTPALUH ajilo-
MUHUSA, OCpUiInsg, BaHaAus, XKene3a, KaaMus, kodanpTa, Maprasiia, Meiu,
MOJINOJIEHA, HMKEJIS, CBHHILIA, cepedpa, XpoMa M LIMHKA B BOJAaX METOAOM
aTOMHOM abcopOLMH ¢ NPAMON NEKTPOTEPMUYECKON aTOMHU3alUEN Mpoo,

paspaboraHHas ['oCyJapCTBEHHBIM YUPEKICHUEM | UAPOXUMHUYECKUM
MHCTUTYT

M perjgameHtupoBaHHas PJI 52.24.377-2008. MaccoBasg KOHIIEHTpa-
LMs ajIlOMMHMS, OepWJUTHA, BaHaaUs, XKeie3a, KagMHud, KobajibTa, MapraH-
a, Meau, Moaubiena, Hukens, CBHHLA, cepebpa, XpoMa U [IMHKa B BOJAX.
MeToouKa BBITIONHEHUS W3IMEpPEeHWH METONOM AaTOMHOHW  abconduuu ¢
NPAMOI 3JIEKTPOTEPMHMUYCCKOK aromusauueit npoo,

atrectoBaHa B cooTtBeTCTBHM ¢ I'OCT P 8.563-96 ¢ u3MEHEHUAMM
2002 .

ATrecTalis OCYUICCTBIICHA MO peE3yJibTaraM JKCIIEPUMEHTAIbHbBIX HC-
CJI€IOBaHHUH.

B pesynbTare arrectaniMM YCTaHOBJIEHO, YTO METOJAHKA BBLIIOJIHEHUA
U3MEPEHUH COOTRETCTBYET NPEHBABIAEMBIM K HEW METPOJIOTHUYECKUM

TpeOOBaHUAM U 00slafaeT METPOJIOTHYECKMMH XapaKTEpUCTHKAMH, IMpH-
BeJeHHBIMHM B Tabunax 1 n 2.



Tabnuna 1 - JInanazoH U3MEPEHUH, 3HAYECHUS XaPaKTEPUCTUK MOrpeLl-
HOCTH H3MEPEHHH M €€ COCTaBJAAIOWIHUX Mpd MNPHHATOH BEPOATHOCTH

P=0.95
HNMuanazon | I[lokazarens | Ilokaszarens | Ilokasarens | Ilokazarens
M3MEPCHUU | MOBTOPSAEMO- | BOCIIPOU3BO- | IPABHABHO- TOYHOCTH
Metann | MaccoBoii | Tu (CpenHe- IAMOCTH CTH (I'PaHu- (rpaHuLIBI
KOHLICHTpa- | KBaJdpaTude- (cpenHe- bl CHCTEMA- | MOIPELIHO-
1705 CKO€ OTKJIO- | KBaJapaTHiye- | THYECKOH CTH)
HEHHEe MO- | CKOE€ OTKIO- | MOTIPEeLIHO-
| BTOpSIEMO- | HEHHE BOC- | CTH)
i CTH) NPOU3BOAN- |
| X, MOCTH) |
I . v/ 3 _ Oy, KI/ i _Ogr, MKI/ ™ | MKT/JIM | A, MK/ -
Ao 01 6,0 no 0,1+0,05-X 0,2+0,08-X 0,2+0,05-X 0,6+03,17-X
MUHHHA | 60,0 BKmMIOY.
bepuin- | 010,20 o | 0,03+0,03-X | 0,05+0,07-X | 0,04+0,05-X | 0,10+0,14-X
JINH 4,00 BKJIIOY.
| BaHa- Ot 2,0 no 0,3+0,05-X | 04+0,08X | 0,2+0,06:X | 0,7+0,17-X
b1( %071 100,0
BKJTIOY.
' Kemezo! Orl0me | 1#0,07-X | 1+0,10X 1+0,07.X | 2+0,19X !
200 BxIIOU. ,
Kan- 010,10 1o | 0.01+0,03-X | 0,02+0,05-X | 0,02+0,02-X | 0,05+0,10-X
MUK 2,00 BKI104.
| Ko-  Or20m0 | 03H).05X | 05H07-X | 0.4H).06-X | 1.0+H).14-X
daneT | 40,0 BKROY. | * i i
Mapra- | Ot 1,0 mo 0,1+0,04-X | 0,1+0,06-X | 0,1+0,04-X | 0,2+0,12-X
He Ll 15,0 BKiIOY. '
venp Ot 1,0 no 0,i+0,06:X | 0,1+0,09-X | 0,1+0,06:X | 0,2+H),19-X
. 30,0 Bxnou.
Mo- Ot 1,0 no 0,1+0,05-X | 0,2+0,08-X | 0,1+0,05-X | 0,6+0,17-X
moaen | 50,0 BKiioy. | -
Hukenn | O15,0 no 0,7+0,04-X 1+0,06-X 0,6+0,04-X | 2+U,12-X |
| ' 60,0 BIOY. | | | ] |
Ceped- | 010,02 no 0,05-X 007X [10,0140,05-X | 0,0140,14-X
po 4,00 BKIOY. - _
Ceuney | Ot 2,0 1o 0,3+0,04'X | 0,5+0,06:X | 0,2+H),05-X 1+0,12: X |
30,0 BKJTHOY. S S L
XpoMm Ot 1,0 oo 0,1+0,07-X | 0,1+0,10-X 0,08-X 0,4+0,22-X
30,0 BkIIOY. -
[[vHK Ot 2,0 no 0,3+0,05-X | 0,5+3,08X | 0,6+0,04-X i+0,17-X
20,0 Bxinoy. ) s




Tabnuya 2 - JlnanazoH U3MEPEHUNA, 3HAYECHHUS TIPEEIIOB NMOBTOPAEMOCTH
M BOCITIPOH3BOJUMOCTH MPH NMPUHATON BEpOATHOCTH P=0,95

J{nana3oH lIpenen nosropse- Ilpenen
MeTtann U3MEpEHH MOCTH (I BYX BOCIIPOU3BOAUMOCTH
MacCOBOH pe3yJibTaTOB (115 ABYX
KOHLIEHTPALlUU IIapajuIeIbHBIX pe3yJIbTaToB
OTpEACTICHHAH ) H3MEPCHUI )
| | X, MKT/IM” r, MI/IM | R, Mr/om’ |
AmoMuHuii | Ot6,0 5o 60,0 BKIIOUY. 0,3+0,14-X 0,6+0,22-X
 Bepwumin | Ot 0,20 no 4,00 Binoy. | 0.08-+0,08-X , (0,14+H) 19-X
' Banagwit | Or 20 no 100,0 Bxmou. 0,8+0,14-X l 1,1+0,22-X |
ene3o Ot 10 1o 200 BKJIIOU. 3+40,19-X 3+0,28-X
Kaamuii Ot 0.10 no 2,00 Bxmou. 0,03+0,08-X 0,06+0,14-X
| Kobanbt Ot 2,0 oo 40,0 Bxt10U. 0,8+0,14-X 1,4+0,19-X
Mapraueu Ot 1,0 a0 15,0 Bxm0H. 0,3+0,11-X 3,310,17-X
' Menb Ot 1,0 no 30,0 Bxto0Uu. 0,3+40,17-X 0,3+3,25-X
‘Mombaen | Ot 1,0 no 50,0 Bximou. 0,340,14-X - 0,610,22-X
Hukenn Or5 0 no 60,0 BxiIoy. 1,94+0,11-X 3+0,17-X
Cepebpo Ot 0,02 go 4,00 BJIOY. 0,014-X 0 19-X
- CBuHell - 012,00 5o 30,0 Bxmouy. | 08+011-X : 4+17-X |
5 XpoMm Ot L0 10 30,0 BTIOY. i 0,3+0,19-X ; U,3+),28-X F
L{MHK Ot 2,0 po 20,0 BxJiiod. i 0,8+0,14-X 1,41-0,22 - X

Ilpu peanuzanyu METOAHKH B 1a0OPaTopun 00€eCIIeUHBaloT;

- OIEPATHBHEI KOHTPOJIb HUCICIHUTENEM nnoueﬂvpbz RLITIONHEHUSA W3-
MeEpeHHi (Ha OCHOBE OLEHKH TIOBTOPSEMOCTH, TMOTPEIliHOCTH Tipy peajinia-
MM OTAECNBHO B3STOH KOHTPOJBHON NPOUECAYPHI);

- KOHTPOJIb CTAOHIBHOCTH pEe3yjIbTaTOB U3MEPEHHUM (Ha OCHOBE KOHTPO-
1 CPEAHEKBAAPATHYECKOr0 OTKIIOHEHHUA MOBTOPAEMOCTH, NMOTPEUTHOCTH).

AJITOPUTM ONEPATUBHOTO KOHTPOJIA KUCITOJHUTENEM [IPOLEAYPhl BBITIOJI-
HeHus n3MepeHuii npusedeH B PJ1 52.24.377-2008.

HepHOIlHLlH
OWJIBPHOCTH Jp
BOJICTBE i

bQUEDATUBHOIO KOHTPONA U MPOUEAYPbl KOHTPOJIS CTa-
SPRYB/BEROITHEHHS M3MEPEHUN PErJIAaMEHTHPYIOT B Pyko-

_ ¢ A .M. HukaHOpOR
[ 1aBRYPMETPOTOES: A.A. Hazaposa



