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PYKOBOOAWWWN DOOKYMEHT
MeToauka uamepeHnn MaccoBoMn A0SIU MbilLbSAKa

B Npo06ax Nno4B 1 AOHHbIX OTINIOXEHUN MEeTO40M aTOMHO-
abcopOLMOHHOWN CNEKTPOMETPUMN C INEeKTPOTEPMUYECKOMN

aToMu3auuven

[ata BeBegeHuss — 2012—01-01

1 O6nacTtb NnpuMeHeHus

1.1 HacToawmn PYKOBOAALWMNA [OOKYMEHT YycTaHaBnuBaeT MeTOOUKY
N3MepeHun (ganee — MeToauKa) MaccoBOM OONN Mbllbsika B Npobax noysbl U
AOHHbIX OTNOXeHun (ganee — npobbl) MeToAOM aTOMHO-abcopOUMOHHON
CMEKTPOMETPUM C ANEKTPOTEPMUYECKON aTOMU3aALNEN.

1.2 lnana3oH W3MEpeHUn MaccoBOM AONM Mblllbska B npobax

coctaBnsieT oT 1,0 go 100 mr/kr.
MpunmedyaHne— BepxHun npegen namepeHnss MacCoBOW OOSIN MbllLbsiKa MOXET

ObITb YyBENNYEH NyTEM pa3baBneHns npoobi.

1.3 HacTosawwmn PYKOBOAALLMMN OOKYMEHT npegHasHadeH ans
Mcnonb3oBaHMsa B nabopaTopusix, BbIMNOMHAKLWNX KN3MepeHna B obnacTtu

MOHUTOPUWHra 3arpsi3HEHNs1 OKpY>KatoLLie cpeabi.

2 HopmaTuBHbIe CCbINKKN

B HacTosiwem pykoBogsiemM [OOKYMEHTE WCNOSb30BaHbl CCbIfKU Ha
crneaylowme HopMaTUBHbIE JOKYMEHTbI:

OCT 12.1.004-91 CCBT. lNoxapHas 6esonacHocTb. ObLme TpeboBaHus

FOCT 12.1.007-76 CCbBT. BpepgHble BewectBa. Knaccudukauus u
obwue TpeboBaHus 6e3o0nacHOCTU

FOCT 12.1.019-79 CCBT. OnekTtpobesonacHoctb. O0wmne TpeboBaHus

M HOMeHKNnaTypa BnaoB 3allnTbl
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FOCT 12.4.009-83 CCBT. lNoxapHas TexHuka Ans 3alnTbl 0ObEKTOB.

OcHoBHble Buabl. PasmelleHne n obenyxmsaHue

FOCT 12.4.021-75 CCBT. Cuctembl BEHTUNALUMOHHbIE. ObLume TpeboBaHns

FOCT 17.1.5.01-80 OxpaHa npupoabl. M'ngpocdepa. Obwme TpeboBaHUs
K oTbopy npo6 [OOHHbLIX OTMOXEHWA BOAHbIX OOBLEKTOB AN aHanu3a Ha
3arpsA3HEHHOCTb

FOCT 17.4.3.01-83 OxpaHa npupogbl. Mousbl. Obwmne TpeboBaHus
K oT6opy Npob

FOCT 17.4.3.03—-85 OxpaHa npupogbl. Mouysbl. OO6WMe TpeboBaHus
K MeTogam onpefeneHns 3arpasHaoLLnX BELLECTB

OCT 17.4.4.02-84 OxpaHa npupoabl. [louBbl. MeToabl oTGoOpa WM
NOArOTOBKM npo6 ans XUMUYECKOTO, BGaKkTepmonormyeckoro,
renbMUHTOOrM4YEeCcKoro aHanmaa

FOCT P NCO 5725—(1-6)-2002 To4HOCTb (NpaBUNbHOCTb n
NPEUN3NOHHOCTb) METOLOB U pe3ynbTaToB U3MEPEHUN

PMI" 61-2003 'CW. [MokazaTtenu TOYHOCTH, NpaBUITbHOCTN,
NPEUN3MOHHOCTN METOAMK KOMNMYECTBEHHOIO XWUMWYECKOro aHanu3a. Metoapbl
OLIEHKM

MW 2335-2003 PekomeHgauusi. focyoapcTBeHHas cuctema obecnedeHns
€OVMHCTBA  M3MEepPEeHUn. BHYTPEHHUMM  KOHTPONb  KadecTBa  pe3ynbTaToB

KOrnmm4yecTBeHHOro XmnMmn4yeckoro aHarnums3a

M punmnme4dyaHMMe — Ccbinkn Ha ocTtarnbHble HOpMaTuBHble N TEeXHUN4YeCKune

AOKYMEHTbI MpuBeaeHbl B pasaene 5.

3 TepMuHbl n onpegeneHus

B HacTodwem pykoBoAswWweM OOKYMEHTe MNpPUMEHEHbI creyowme
TEePMMWHbI C COOTBETCTBYIOLMMU OnpeaeneHUsMU:

3.1 NPOMEXYTOYHbIA rpaayMpoBO4YHbIM  pactBop: PactBop ¢
N3BECTHOW MaCCOBOW KOHLIEHTpauuen Mbilbska, KOTOPbIN UCMONb3yeTca AJis
NPUroToBneHns paboymx rpagynpoBOYHbIX PaCTBOPOB.

2
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3.2 pabounnn rpagymMpoBOYHbLIN pacTBop: PactBop C M3BECTHOM
MacCOBOW KOHLEHTpaLUMeN MbllbdAKa, KOTOPbIA UCNOSb3yeTca ANns NOCTPOEHUS
rpagyvpoBOYHON XapaKTEPUCTUKN.

3.3 npob6a: Yactb NoYBbI WMNM OOHHbLIX OTMOXEHUN, oTobpaHHaa ans
aHanuaa un oTpaxatowasa ux XMMM4eCcknun cocTas.

3.4 xonocTtasa npoba: [Npoba, npoxoadillan Bce cTagum aHanuaa, 4To u

peanbHas npoba, HO He coaepallasi onpeaensembi 3NEMEHT.
4 Tpe6oBaHUA K NOKa3saTesIiM TOYHOCTU NU3MEpPEeHUN

4.1 MeTtponornyeckne TpeboBaHMs NpPU  BbIMNOMIHEHUN  U3MEPEHUN

MacCOBOM 00NN MbllLbSKa B I'Ip068X NOYB N OOHHbLIX OTIIOXEHUN YCTaHOBJIEHbI B

OCT 17.4.3.03.

4.2 NokazaTtenn TOYHOCTU

cooteeTcTBUMN ¢ [OCT P UCO 5725—(1-6) n PMI" 61.

MeTtoanka obecneuymBaeT

nony4yeHne pes3ynbTaToB

n ee COoCTaBnAWNX YCTaHOBJIEHbI B

N3MEPEHUN C

norpewHoCTbo, 3Ha4YeHune KOTOpOl71 HE npesBbllUaeT 3Ha4YeHU nokKasaTeneun,

npuBeAeHHbIX B Tabnuue 1.

Tabnunua 1
HanmeHo- NnanasoH NokazaTenb lNokasatenb * NokazaTenb lNokazaTenb
BaHWE OMN- | U3MEPEHU, | MOBTOPAEMOCTU | BOCMPOM3BO- | MPaBUIbHOCTH TOYHOCTM
peaensiemo- Mr/Kr (cpepHee kBaa- ONMOCTU (rpaHnupl, B (rpaHunupbl, B
ro KoMno- paTn4eckoe (cpeoHee kBag- | KOTOpPbIX Ha- KOTOpbIX
HeHTa OTKITOHEHUNE paTuyecKkoe OT- | XOAUTCS HEUC- | HaxoauTcs
pe3ynbTaTtoB KNOHeHne BCcex KntoYeHHas norpeLu-
€OVHNYHOTO pe3ynbTaToB cuctematuye- | HOCTb METO-
onpeaenexHuns, N3MEPEHUI, ckas cocTaB- ONKN
MOMYYEHHbIX MO | MNOMYYEHHbIX MO | nswowasa no- | npu P=0,95)
MeToauKe B MeToauke B rPeLHOCTN) 10, %
YCInoBUSAX MoB- YCINOBUAX 8¢, %
TOPSEMOCTH) BOCMNpOU3-
Or, % BOL4MMOCTH)
OR, %
MbiLbsAK OoT1,0
no 10 Bkntou. 12 17 39 56
Cs. 10 po 6,0 8,0 37 46
100 BKMHOM.

*

nccrnegoBaHui B NATN nabopaTopusix.

MokasaTenb BOCMNpPOM3BOOMMOCT nNony4eH nNno pe3ynbTataM 3KCNepuMMeHTalnbHbIX
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[nanasoH V|3mepeHvu7|, 3Ha4YeHnAa rnpepgesia rnoBTopAeMOCTU WU rpeferna

BOCMNpon3BoanMMOCTU nMpuBeneHbl B Tabnuue 2.

Tabnunua 2

HanmeHoBaHne [nanasoH Mpegen noBTOpsiEMOCTH MNpepen
onpenensaemMoro n3MepeHnn, Ons ABYyX pe3yrnbTaToB | BOCMPOM3BOAUMOCTW NS
KOMMNOHEHTa mr/kr napannenbHbIX OBYX pesynbTaTtoB

onpegeneHumn n3mMepeHni
M, % R, %
OT1 1,0 go 10 BKkntOM. 33 47
MbiLWwbsK
Cs. 10 no 100 Bkntou. 17 22

5 TpeboBaHuA K cpeacTBaM U3MepPeHUU, BCrioMmoraTesibHbIM

YCTpOl\;ICTBaM, MaTepuanam, peaktuBam

5.1 lpu BbINOSIHEHUN WN3MEPEHUN NPUMEHSIOT criegyowmne cpencrsea
N3MepeHun, BCriomoraTesibHble YCTPOMUCTBa, MaTepuarnbi:

— aTOMHO-abCOPOUMOHHBIN ~ CMEKTPOMETP  C  9NIEKTPOTEPMUYECKON
aTomusaumen n 3eemMaHOBCKMM KOPPEKTOPOM dhoHa (Janee — CnekTpoMeTp)
Tvna lMepkuH Anmep Z 3030, oTHocuTenbHoe CKO cnydanmHoM cocTaBnsitoLen
MOrpPEeLLHOCTN NP U3MEPEHNN MACCOBOW KOHLIEHTpauun cocTaensieT He 6onee
8(yo;

— Bbes3anekTpogHaa paspsgHas namna gnsg onpefeneHus Mbllbsika C
6rnokom nutanus (EDL);

— rpacputoBble TPyOKM C KoakcHManbHOM rpadnuToBON NNAaTOPMON;

— nporpammupyemasa cekumoHHaa nnutka [CIM-2 no TY 344320-003-
71721453-2004;

— akBaguctunnarop 43-4-2 no TY-16-10721-79;

— annapar gnga nonydeHus éuguctunnmposaHHom Bogbl Tuna ba-2;

— aproH rasoobpasHbll U XKUOKMW. TexHu4Yeckue YycroBust Mo
FOCT 10157-79;

— Becbl nabopatopHble no OCT 53228-2008 cpegHero (lll) knacca

TOYHOCTU C MakcumarnbHou Harpy3skon 200 r;
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— rocylapcTBeHHbIN cTaHgapTHbIn obpasey, (FCO) cocrtaBa pacTtBOpa
MOHOB MbIlbSKAa C MacCoBOM KOHUeHTpaumen wunoHoB Mbiwbsaka (l)
0,100 mr/cm®, FCO 7344-96;

— rocyapCTBEHHbIN CTaHOapPTHbIN Obpasel, cocTaBa YepHo3ema TUMNUY-
Horo CO 2507-83, 2508-83, 2509-83;

— 6aHs komBnHupoBaHHasn nabopatopHas BKJ1 mowHocTeio (600£30) BT;

— WKag cywmnnbHbin nabopatopHbin Tvna CHOJT TY 16-531-099;

— Konbbl mepHble no TOCT 1770-74, ncnonHeHna 2, 2-ro knacca TO4YHO-
cTu BMecTuMocTbio 25cm®—3 wr., 50cm® =50 wr.,, 100cm®—5 wr.,
1000 cm® = 5 WwrT;

— cTakaHbl no NOCT 25336-82 tTuna B ucnonHeHns 1 n3 TepMmyeckoro u
XVIMWYECKW CTOMKOTO CTekna HOMWHanbHo emkocT 200 cm® — 2 wT., 500 cm® —
2 WT.;

— OfHOKaHarbHble NUNETKN NnepemMeHHoro obbema BMecTMmMocTbio OT 0,2
no 1,0 cM® ¢ norpeLLHoCTbI0 J03MpoBaHKs He Gonee 2 % dupmbl Eppendorf — 2
LT.;

— OfHOKaHarbHble NUNETKN NnepemMeHHoro obbema BMecTMmMocTbio oT 1,0
0o 50cm® ¢ NOrpeLIHOCTbI0  go3upoBaHma He 6Gonee 0,6 % dupmebl
LAB MATE" — 1 wr.;

— NONUNPONUIEHOBbIE HaKOHEYHUKM K nunetkam Eppendorf Bmectumo-
cTbto o1 0,2 10 1,0 cm®;

— MOMUMNPONUMEHOBbIE  HaKoHeYHMKM K nunetkam LAB  MATE®
BMECTUMOCTbI0 5,0 cm®;

— BopoHku no NOCT 19908-90 ¢ HapyXHbIM gnameTpoMm 45 mm — 50 WT.;

— konbbl no NOCT 25336—-82, Tvna KH ncnonHeHms 1, n3 TepMUYECcKoro u
XUMMWYECKM CTOMKOrO CTeKna HOMUHArbHOM BMeCTUMOCTbio 50 cm® — 50 wT., 100
cm® — 3 Wwr.;

— npobupkn rpagyvpoBaHHble no [OCT 1770-74 wcnonHeHus 2,
BMecTMMOCTbto 10 cm® — 50 WT.;

— umnmHapbl mepHble no FOCT 1770 — 74 ncnonHeHna 1 BMECTUMOCTbHIO
25 cm® — 2 wt., 50 cm® — 2 Wr.;
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- CbJ'IaKOHbI n BGaHKn unnmnHgpmnyeckmne NnoNnnMaTuneHoBbIE C

HaBMHYMBAKOLLMMUCS KpbIWKaMKU ANs XpaHeHus npob u peaktuBoB Mo TY 6-
19-45-74 BMmecTUMOCTbIO 50 cm® — 100 wr., 100 cm® — 10 WwT.;

— ounbTpbl 00e33051eHHbIE «Benada neHta» no TY 2642-001-42624157-98;

— CTYNKun 1 nectukn papgoposble no NOCT 9147-80;

— cuTo nabopartopHoe ¢ ganameTpom oteepctun 1 mm CJ1-06-200.
MpwumedyaHwn e — [JonyckaeTca WUCMNOnb30BaHME APYrux TUMNOB CPeACTB
N3MepeHnn, nocyabl W  BcrnomoraTenbHoOro o6opyaoBaHWss C  XapakKTepucTukamu,

obecneyrBaoLLMMM NOrPELLHOCTbL N3MEPEHMS], YKa3aHHyto B pa3gerne 5.1.

5.2 Npwv BbINOSTHEHUN N3MEPEHUI MPUMEHSIOT CneayoLne peakTmBbI:

— KucrnoTa cepHasi ocobon ynctoTbl no FOCT 14262-78;

— KucroTta a3oTtHasa ocobon ynctotel no FOCT 11125-84;

— KucroTa consgHas ocobon umctoTbl no FOCT 14261-77;

— kucnota xnopHast no MPTY 6-09-6604—-70, Xx. 4.;

— HaTpun monubaeHoBo-kmucnbin 2-eogHbii no NOCT 10931-74, u. a. a;

— nannagumn metannuyecknn no NOCT 14836—-82, nopoLuok (99,94);

— marHma Hutpat 6-BogHbin no FOCT 11088-75, u. a. a.;

— BOOOpOAa nepeknucb ocobon ymctoThl no TY 2611-069-05807977—-2006,
30 %-HbIn pacTBOp;

— cofa KanbuuHnpoBaHHasi TexHnyeckas no FOCT 5100-85.

MpumedyaHuK e — [JonyckaeTcs Ucnonb3oBaHWe ApYrMx peakTUBOB, B TOM 4YucCre

MMMOPTHbIX, C KBaNMUKaLMEN HE HUXKE YKa3aHHOW B 5.2.

6 MeToa usmepeHun

6.1 NamepeHne maccoBoM [0nvM Mblwbska B npobax BbINOSHAKOT
METOAOM aToMHO-abcopbumoHHOW cnekTpomMeTpun. MeTton oOcHoBaH Ha
CENEeKTMBHOM  MOrMOWEeHMM aTOMHbIM MNapoM  Mbilbsika PE30HAHCHOro
N3NyyYeHnd, ncnyckaemoro 6e3anekTpogHon paspsagHon namnon. AToMusaums
NPOUCXOOMUT HENOCPEeLCTBEHHO MNpW BBEAEHUM NOPUMM  aHanM3npyemoro

pacTBOpa B 3NEKTPOTEPMUYECKUIA aTOMU3ATOP — rPadMTOBYHO NeYb.

6
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6.2 MeToauka npegycmaTtpuBaeT cneaytowme aTansi:

— NepeBo] MbllWbsKa B pacTBOp MNyTeMm pasfioXeHns npob cmechio
XJTOPHOW U CEPHOWN KUCIIOT;

— N3MEepPEHNE MaCCOBOM KOHLIEHTPALUUKN MbllLbKa B pacTBope npob MeTogom
aTOMHO-abCcopOBLNOHHOM CNEKTPOMETPUMN B IIIEKTPOTEPMNYECKOM PEXUME;

— pacyeT MacCOBOM 0NN MbilLbsKa B npo6ax.

7 TpeboBaHus1 6e3o0nNacHOCTU, OXpPaHbl OKpYXarllueun cpeabl

7.1 Tlpn npoBegeHn wu3MepeHUn cnenyet cobngate TpeboBaHus
6esonacHoctn B cootBeTcTBUM ¢ TOCT 12.1.007 n npasunamu [1].

7.2 [NomelleHne, B KOTOPOM MNPOBOAATCA M3MEPEHUS, OOSMKHO ObiTb
obopyaoBaHO MNPUTOYHO-BLITSXKHOW BeHTUnAumen cornacHo NOCT 12.4.021,
cooTBeTCTBOBaTb  TpeboBaHMsIM  noxapHou  6e3onacHOCTM  COrnacHo
FOCT 12.1.004 n umeTb cpenctea noxapoTyweHus cornacHo FOCT 12.4.009.

7.3 besonacHocTb npu pabote Cc  anekTpornpubopamu  OOSKHa
obecneumBaTtbes cornacHo NOCT 12.1.019.

7.4 Tlpn pabote C kKkucnotamm pykn [OOMKHbl ObiTb  3alMLLEHb
nepyaTkamu, rnasa — 3almnTHbIMU OYKaMW.

7.5 XNOPHYIO KUCNOTY credyeT XpaHUTb B CTEKMSAHHbIX OyTblisaX co
CTEKNsIHHbIMW NpobkaMn BOAnM OT OpraHN4yecknx MmaTepuanoB. Pasnutyio
KACNOTY Heobxoanmo cpasy pa3baBuTb BOOOM M BbITEPETb LUEPCTAHOW (He
xnon4yatobymaxkHon)  TpAnkon. PunbTpbl, KOTOpble  WCMOMb30BaNn  Ans
o1nbTPOBaHUA PAaCTBOPOB XIIOPHOW KUCIOTbI, HEOBX0AMMO TLLATENbHO NPOMbITh
BOAOW. Henb3s gonyckaTb KOHTAKT MApoOB XJSIOPHOM KUCIOTbl C OpraHUYecKumm
MaTepuanamu, Takmmu, Kak pesmHoBble NpobkK, a Takke He crefyeT HarpeBaThb C
KACITIOTOM OpraHn4eckne CcoeauHeHusi, KOTOpble B HEeW He pacTBOPSHTCH,
NOCKOSIbKY HakannuaatoLmnecsi NPOAYKTbl PasnoXeHnUs MOryT B3pbIiBaTbCS.

7.6 OTpaboTaHHble pacTBOPbl KMCMOT CAMBAKOT B KaHanu3auumto nocne

HenTpanu3auum cogon. [na a3Toro oTpaboTaHHble pacTBOPbl  KUCMOT
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pa3baBnalT B 2—-3 pasa BOOOMNPOBOAHOW BOAOW M O00aBnsOT HeOOoMbLMMMU

NOPLUUSAMU KanbLUHUPOBAHHYIO coaly A0 HENTpanbHOW peakuun cpeabl (pH=7).

8 TpeboBaHus K kKBanudukaumm onepaTopos

K BbINOMHEHUIO M3MepeHun U obpaboTke UX pes3ynbTaToB MOryT OblTb
AONYyLEHbl MHXEHEP UMM TEXHUK CO CpedHUM creumanbHbiM obpasoBaHMEM,
nMmerLmne HaeblkM paboTbl B xumuyeckon nabopatopum uM onbliT paboTbl C

aTOMHO-abCoOpPOLIMOHHBIM CNEKTPOMETPOM.

9 Tpe6oBaHUA K YCITOBUAAM U3MEPEHUN

[Mpn BbINOMTHEHUN U3MEPEHN OOSMKHBLI COBNAATLCS creayrowme yCnoBus:
— TeMnepaTypa OKpyxXatoLero Bo3ayxa, °C......ccccoveeeeeveeiiiieeeeeennnn. 20 £ 5;
— OTHOCUTENbHAadA BNaXHOCTb OKpyXatoLulero so3ayxa, %........ ot 30 go 80;
— aTMocepHoe gaenexuve, kla (Mm pT. CT. )...... oT 90 go 104 (ot 700 go 790);
— YaCTOTa NMUTAKOLLEN CETU, TTL.eueeinieie e 50 +1;

— HanpsKeHWe nuTarolen ceTn NnepemMeHHoro Toka, B ................. 220 + 20.

10 NMoaroToBKa K BbIMOJIHEHUIO U3MEPEHUN

10.1 NMoaroToBKa NnocyAbl ANA oToopa U XpaHeHUs1 NPo6 1 pacTBOpPOB

10.1.1 [ins otbopa n xpaHeHnsa npob JoSmKHa MCcnonb3oBaTbCA nocyna u3
nnacTuka unu ctekna.

10.1.2 lMocyay ansa otéopa n xpaHeHus Npod 1 pacTBOPOB crneayeT roto-
BUTb Cregyrowmm obpasom:

— TLWaTenbHO NPOMbITb BOAOMNPOBOAHOW BOAOW C MOKOLLMMU CpeaCcTBaMMU;

— 3aMOo4nTb He MeHee 4eM Ha 1 4 B ropsiyen, pasbasneHHom (1:3)

CONSAHOWN KUCNOTE;
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— TWaTeNbHO NPOMbITL BOLOMPOBOAHON BOLOW;

— 3 nnu 4 pasa onosIoCHYTb AUCTUNMPOBAHHOW BOOOMN;

— NpOMBbITL pa3basrieHHom (1:3) a30THOM KMCNOTOW;

— TWaTeNbHO NPOMbITb OMANCTUNIIMPOBAHHOW BOOOW;

— MNPOCYLUNTb Ha BO3AYyXe.

10.1.3 NoarotoBneHHyto cornacHo 10.1.2 nocygy cnegyeTt 3akpbiTb
NpobKamMun 1 XpaHUTb B NONNATUNEHOBBLIX DaHKax NNy nakeTtax.

10.2 OT60p, ynakoBKa, KOHcepBauus, TpaHCNOpPTUPOBaHWE WU
XpaHeHue npoob

10.2.1 OT160p, ynakoBKy, TpaHCNOPTMPOBaHME U XpaHeHne Npob MNoYBbl
cneayet nposoautb B cootBeTCcTBUMMN ¢ TOCT 17.4.3.01 nTOCT 17.4.4.02.

10.2.2 OT160p, KOHCepBaUMIO W XpaHeHue npob [OOHHLIX OTNOXEHWUN
cneayet npoBoanTtb B cootBeTcTBMn ¢ TOCT 17.1.5.01.

10.2.3 OToOpaHHble npoObl  crieayeT BbICYWWUTb Ha BO3dyxe unu
BbIMOPO3UTbL [0 BO34YLUHO-CYXOrO0 COCTOSAHUSA, TLlaTernbHO nepemeLuarhb,
oTobpaTb ycpeaHeHHyto npoby maccom 50r, pacTepeTb €e B CTynke u
NpocCeATb Yepes3 CUTO C pa3sMepoM A4enkn 1 Mm.

MpwnmedyaHune—[JonyckaeTcs ncnosib3oBaHne Npod NonNeBon BNaXXHOCTH.
10.3 MNpurotoBrneHue pacTBOPOB U peakTUBOB

10.3.1 PactBOop  a@30THOM  KUCNOTHI (1:3) rOTOBAT nytem
pa36aBneHus 330 cM® KOHLEHTPUPOBAHHOM a30THOW kucnoTbl go 1000 cm®
oMamMcTMNNMpPoBaHHOM BOAOMN.

10.3.2 PactBop asoTHom kucnotbl 0,1 N rotoBat nytem pasbasneHus
6,7 cM®  KOHLEHTPVUPOBaHHOW  a30THOW  KWUCHOTbI no 1000 cm®
GMancTUNNMpPoBaHHON BOAOW.

10.3.3 PactBop a30THOM KNCMOTbl 15 Y%-Hbl rOTOBAT NyTEM pa3baBneHus
170 cm® KOHLEHTPUPOBaHHOM a30THOM KUCNOTbI 0o 1000 cm®

oMamMcTMNNMpPoOBaHHOM BOAOMN.
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10.3.4 PactBop consHon kucnoTbl (1:3) rotoBAT nytem pasbasneHus
330 cm® KOHLUEHTPUPOBaHHOM COnsHOM KUCNOTbI ao 1000 cm®
GuancTUnNMpoBaHHON BOOOWN.

10.3.5 [ns npurotoBneHUss cMecu CepHon U XIropHowm kucnot (3 : 4) B
TEPMOCTOUKNI CTakKaH BMECTUMOCTbIO 100 cm® BHOCAT 40 cm®
KOHLIEHTPUPOBAHHOW XMOPHOM  KUCMOTbl, OCTOPOXHO fo6asnsioT 30 cm®
KOHLEHTPUPOBaAHHON CEPHON KNCMNOTLI.

10.3.6 [Ing npurotoBneHna pacteopa HaTpus MoSMbaeHOBO-KUCHOro,
5 %-oro B MepHyt kondy BmectumocTtbto 100 cm® nomewator 5,8 HaTpusa
MOnun6aeHOBO-KUCoro 2-soaHoro, ao6aensioT 20 cm® BManCcTMNNMpPoOBaHHOM
BOObl, MepemewmBaldT OO pacTBOPEHUs U OOBOOAT OO  METKMU
OManCTUNNMPOBaHHOW BOAOW. XpPaHAT B MNOSIMITUINEHOBOM Nocyae.

10.3.7 Ina npuroTtoBneHnsi pacTBopa HUTpaTa nannaguss ¢ MacCcoBOW
KoHUeHTpaumen nannagusa 10 riom® B TEPMOCTOMKMA CTakaH BMECTUMOCTbIO
50 cm® nomewyatoT 1,00 r nopolukoo6pasHoro nannagusi, no6asnstoT 5 cm®
KOHLEHTPUPOBAHHOM a30THOW KUCAOTbl M HarpeBalT Ha 3NeKTPonnmMTke OO0
NOMHOro pacTtBopeHna mMmetanna. [locne oxnaxaoeHust pacTBOpP NEPEHOCAT B
MepHylo Kkonby BmecTumocTbio 100 cM® M [0OBOAST OO METKM pacTBOPOM
a30THOW KUCIOTbl 15 %-HoW. XpaHAT B NOSIM3TUNEHOBOW Nocyae.

10.3.8 [na npurotoBneHuss mogudukatopa matpuubl Pd+Mg B mepHyto
KONy BMECTMMOCTbIO 25 cm® nomeluatot 0,086 r HUTpaTa MarHus, npunneaoT
7,5 cM® pacTBopa HUTpaTa nannagusi, pacTBOPSOT NpW MepemeLluvBaHuu U
AOBOAAT 4O METKM BUaANCTUNNIMPOBaHHON BOAOW.

10.3.9 NcxoaHbIM - rpagyMpOBOYHbLIA  pacTBOP Mbllbska C  MacCOBOM
KOHUeHTpaumen 10 mr/om> (10000 MKI’/JJ,MS) rotoBaT n3 CO cocTtaBa pacTtBopa
MOHOB MbllbsIKAa C MaccoBOW KOHUeHTpauuen 100 mr/am® nyTem pasbaBneHus
ero B AecATb pa3 pactBopoM a3oTHon kucrnoTbl 0,1 N. [Ina aToro B MeEpHYyH
kon6y BMeCTUMOCTbIo 50 cm® BHocsT npumepHo 10 cm® asoTHom kucnotsl 0,1 N,

5cm® I'CO, poBoasT o6beM OO0 MeTKM as3oTHoi kucnotori 0,1 N u

10
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NnepeHocAT B NOJINSTUJIEHOBYIHO 6aHKy. |_|O.I'Iy‘-IeHHbI17I pacTtBoOp cneayet XpaHUTb

He bonee 6 mecsueB.
10.3.10 NcxoaHbIM  rpagyMpoOBOYHbLIA  PacTBOP MbllbAKa C  MacCOBOM

1000 mxr/am®

pacTBOpa C MaccoBOI KOHLeHTpauuei 10 Mr/am® nyTem pasbaBrneHust ero B

KOHLIeHTpauuen FOTOBAT U3 UCXOOHOrO rpagyupoBOYHOro

Aecatb pas pactBopoM a3oTHor kucnoTtbl 0,1 N. [Ins aToro B MEpHyo Konody
BMECTUMOCTbIO 50 cm® BHocaT npuMepHo 10 cm® asoTHol kucnotel 0,1 N, 5 cm®
MCXOLHOro rpagyMpoBOYHOrO pacTBopa C MaccoBOM KoHUeHTpaunen 10 MF/LI,MS,
aoBoaAaT obbem [0 MeTkMm a3oTtHom kucnotom 0,1 N M nepeHocAT B

NOJIN3TUJIEHOBYHO 6aH|<y. I'IonyquHbuZ pacTtBop crneayet XpaHuTb He bonee

6 mecsueB.

10.3.11 Ana npuroToBrnieHne pabounx rpagynmpoBOYHbIX PacTBOPOB
MbllWbsIKA ¢ MaccoBbiMK KoHUeHTpaunamu 3,0; 10,0; 20,0; 50,0; 100,0 MKr/om° B
MepHble Kkonbbl BMecTuMocTbio 100 cM® nepeHOCST COOTBETCTBYHOLLME

anuMKBOTbl UCXOLHOMO rpagyMpoBOYHOrO pacTtBopa Mblwbska (Tabnuua 3) u
AonuealT OO MeTKM B Konbe pactBopom asoTHou kucrnotbl 0,1 N. Pabouune
rpagynpoBOYHbIe pacTBOpPLI CneayeT XpaHuTb He bonee ABYX Heaenb.

Tabnunua 3

MaccoBasi KOHLEHTpauusi | O6bem annkBoTbl MCXOOHOTO |  MaccoBast KOHLEHTpaL s
NCXOOHOTO rPaAyMpPOBOYHOTO rpazyvpoBOYHOrO paboyero rpafy1poBOYHOTO
pacTtBopa, MKr/am° pacTBopa, cM° pactBopa, MKr/am®
10000 1,0 100
10000 0,5 50
10000 0,2 20
1000 1,0 10
1000 0,3 3

10.4 Pa3snoxeHune npoo

10.4.1 HaBecky npobbl maccomn (0,15 £ 0,05) r nepeHOCAT B KOHUYECKYHO

konby BMecTMMOCTbIO 50 cm®, BHOCST 3 cM® pacTBopa HaTpus MonubaeHoBo-

11
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knucnoro 5 %-Horo, 1,5 cm® cmecm CEPHON U XITIOpHOW KMcnoT (3:4), nomMmeLuarT

Ha necoyHyt 6aHio, HarpesatoT 20 MuH npu Temnepatype 100 ‘C, noBbILIaOT
TemnepaTtypy Ao 160 'C n HarpeBatoT 40 BbinageHmst 6enoro nnu 3eneHoBaToro
ocagka n nossreHna 6Genbix napos. lNpu obpasoBaHun OOYrNeHHbIX YacTuL
npubasnaT 5-10 kanenb a30THOM KUCIOTbl KOHUEHTPUPOBAHHOWM U BHOBb
HarpesatoT. [JobasnsioT 20 cm’® onamncTMnnupoBaHHOW BOAbI, HArpeBalT A0
KUNeHusi, oxnaxnaatT, gobaensoT 3 cm® nepekucn Bogopoda 30 %-Hon,
Knnatat 30 MUH, oxnaxaarT, PUNbLTPYIOT B MEpPHYH KONy BMECTUMOCTbIO 25
nnm 50 cM>, NPoMbIBalOT 0CaoK Ha UnNbTPe PacTBOPOM a30THOW KMcMoThl 0,1
N n goBogaT 4o MeTKKU B kKonbe BugmctmunnmpoBaHHOM BOOOMN.

10.4.2 OgHOBPEMEHHO FOTOBAT XONOCTY0 Npoby. [Ans 9TOro B KOHNUYECKYHO
konby BmecTUMocCTbi0 50 cm® BHoCcST 3 cM® pacTBopa HaTpusi MONMGAEHOBO-
kucnoro 5 %-Horo, 1,5 cM® cMecy cepHoii 1 XJIOpHOI KUCTOT (3:4) 1 HarpeBaloT Ha
necoyHon GaHe BMecTe c npobamu A0 BblAeneHust obunbHbIX Genbix NapoB.
3atem pobasnsT 20 cm® BMancTUNNMpoBaHHOM BOAbI, HAarpeBakT A0 KUMEHWUS,
oxnaxgatoT, nobaensoT 3 cm® nepekucn sogopoda 30 %-Houn, kMnatat 30 MuH,
OXNaXKAAoT, PUNLTPYIOT B MePHyto Kkonby BMecTMMocTbio 25 unn 50 cm®

A0BOAAT A0 METKN OMANCTMNNMPOBAHHON BOLOMN.
10.5 MNMoAarotoBKa cnekTpomeTpa K paboTte
MoaroToBka chnekTpomeTpa K paboTe NpoOBOAUTCA B COOTBETCTBUN C

WUHCTPYKUMEW, nNpunaraemon Kk npubopy. N3amepeHuss npoBoasaT npwu

cnegyrwmnx ycrnoBuax:

— OTIVHA BOJTHDBI, HM L.eneiineieee e e e e e e et e e e e e e e s e e e eaeens e e aenens 193,7;
— ONTUYECKAS LLETTID, HM .eoinieiienieieieeeee e e et ee et e e e e e e e e e e s e aa s e s e s e enenss 0,7;
— BPEMSI UBMEPEHUS HA LLAre aTOMMBALUMM, C ...uveeerneeeeeieeeeeieeeeeieeeeannn 3,0.

Pexxum pabotbl rpacdmntoBo nedn AOnsg nUPONUTUYECKU TMOKPbITON
rpadMTOBON KIOBETHI C NnaTdopmon JIbBoBa npuesedeH B Tabnuue 4.

Tabnuua 4

12
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HanmeHoBaHune Homep Temne- Bpewms Bpewms Pacxon
TemnepaTypHOM wara paTtypa, noabema BblAEPXKKM BHYTPEHHErO
obpaboTkn °C Temnepa- TemnepaTypbl, | NOTOKa aproHa,
Typbl, C c cM3/MUH
1 90 1 20 300
BbicywimBaHme 2 140 20 20 300
O3soneHve 3 1300 5 20 300
ATomMmnsauusa 4 2300 0 5 0
Omxur 5 2650 1 2 300
OxnaxpeHue 6 20 5 25 300

10.6 YcTaHOBRNEeHMe rpafgyupoBOYHON XapaKTepPUCTUKN

YcTaHOBMNEeHMe rpagyMpoOBOYHON XapaKTEepUCTUKM NPOBOAAT nepen
KaXxQon cepuen U3MepeHnin MacCcoBOW KOHLIEHTpaUUN, a TakKe rnocne 3amMeHbl
rpacouToBON KIOBETLI. WM3MepeHne rpagynpoBOYHbLIX PacTBOPOB MPOBOAAT C
aobaskon mogudmkatopa matpuubl Pd+Mg B cOOTBETCTBMM C PpyKOBOACTOM MO
SKCnnyartauum cnekTpomeTpa B creaytoLen nocrnenoBaTenbHOCTH:

— NpoBOAAT aTomMm3dauuo pactBopa asoTHou kucrnotel O0,1N  um
yCTaHaBNMBaOT Hylb CNEKTPOMETPa;

— BblOMpalT He MeHee nATU rpagyupoOBOYHBLIX PaCcTBOPOB C TakuM
pacyeToM, 4YTOObI AnanasoH MacCCOBbIX KOHUEHTpauMA MbllbsKa B HUX
oxBaTblBas OXXngaemMbl Auana3oH MacCOBbIX KOHLEHTpaUM B aHannanpyembix
npobax;

— NOCTPOEHME TPagyMPOBOYHOrO rpaduka HavynHaT C  U3MEpPEHUS
rpagyMpoBOYHONO pacTtBopa C MUHMMAaribHOM MacCCOBOM KOHLIEHTpauuven u
3aKaH4YMBalwT WU3MEpPEeHMEM T[padyMpoBOYHOIO pacTtBopa C MaKkcMMalsibHOW
MacCOBOM KOHUEHTpaumnen;

— U3MEPEHUS Kaxaoro rpagyMpoBOYHOrO pacTtBopa NPOBOAAT HE MeEHee

ABYX pa3s U yCpPeaHstoT;

13
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— rpagynpoBOYHbIN rpaduKk CTPOAT B koopAuHaTax: Mo ocu abcumucce —

MaccoBasi KOHLEHTpaUMs Mbllbsika, MKF/OM®, MO ocu OpAMHAT — cpenHsis

BeIlMM4YnMHa aHalimMTu4ecKkoro curHana.

11 NMopsAaokK BbINOMTHEHUA N3MEPEeHUN

11.1 Nopsaok BbINOJIHEHUS U3MepeHnmn B pexume

3ﬂeKTpOTepMM‘-IECKOﬁ atoMusaumm

11.1.1 i3amepeHune npob npoBogaT ¢ gobaskon mogudumkaTopa MaTpuubl
B COOTBETCTBUWN C PYKOBOACTOM MO SKCNIlyaTauum cnektpomeTpa.

11.1.2 Uukn atoMmsaumm M U3MEpPEeHUd aHanmmMTU4YecKoro curHana B
aHanuanpyemon npobe NpoBoAAT HE MeHee ABYX pas.

11.1.3 lNokasaHus cnekTpomeTpa PeErMcTpmpyoT no goopme, npnuBeaeHHoOn
B NpunoxeHumn A.

11.1.4 Ecrimn  n3MepeHHass MaccoBasl  KOHUEHTpaums  npeBblllaeT
MakCUMaribHyt0 MacCOBYHO KOHLUEHTaAUUIO Ha rpagympoBoYHOM rpaduke, npoby
pa3daBnsaoT pacTBOPOM a3oTHOM KMCnoThl 0,1 N 1 NOBTOPSOT N3MEPEHUS.

11.1.5 MNocne usmepennsa 10 npod npoBOAAT NPOBEPKY CTabUITbHOCTU
rpagyvpoBOYHON XapaKTEepPUCTUKM MO cpedHeMy rpagyvpoOBOYHOMY pacTBOpY.
Ecnn pesynbTaT oTnn4aeTca OT BENUYUHLI, MOSTYYEHHOM MpU rpagynpoBke,

6onee 4yem Ha 10 %, TO NPOBOAAT NOBTOPHYIO rpagynpOBKY.

11.2 NMopAnoOK BbINONMHEHUA U3MEPEeHUNn MeTOAOM CTaHAAPTHbIX
[obaBoK

11.2.1 ATOMM3NPYIOT annkBoTy pacTtBopa a3oTHou kncnotbl 0,1 N.

11.2.2 ATOMU3NPYIOT annkBOTYy Npobbl, pa3baBneHHon B 2 pasa pacTBOPOM
asoTHou kucnotbl 0,1 N, 1 perucTpupyroT BENMYMHY aHaNUTUYECKoro curHana A.

11.2.3 ATOMU3NPYIOT anukBoTy nNpobbl C¢ [obaBkon paBHOro obbema

rpagyvpoBOYHOrO pacTBopa C MacCOBOM KOHLEHTpaUuen MblllbsKka, paBHON

14
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nPMMEepPHO MnornoBnHE OT MacCcoBOM KOHUEeHTpaunn B Mccne,u,ymoﬂ npo6e, n

PErNCTPUPYIOT BEMNNYMHY aHanMTU4ecKoro curHana A.

11.2.4 ATOMU3NPYIOT anuMkBoTy npobbl ¢ AobaBkon paBHOro obbema
rpagyupoBOYHOIO pacTtBopa C MaCCOBOW KOHLEHTpauMen Mbllbsaka, NMpUMepHO
paBHOM MaCcCOBOW KOHLUEHTpauuMmM B uccriegyemon npobe, u pernctpupyrort
BENMYMHY aHanMTU4ecKoro curHana A.

11.2.5 ATOMU3NPYIOT anuMkBoTy npobbl ¢ AobaBkon paBHOro obbema
rpagyvupoBOYHOIO pacTtBopa C MacCOBOW KOHLUEHTpauMen Mbllbsaka, NpuMepHO
paBHOW YOBOEHHOW KOHLUeHTpauuu B uccriegyemon npobe, n pernctpupyrot
BENMYNHY aHanMTU4ecKkoro curHana A.

11.2.6 CTpoAT rpadmkK 3aBUCUMOCTU BESTUYUHBI aHanNnTU4eCcKoro curHana A
OT MaccoBOM KoHUeHTpaumn C Mbiwbska B npobax ¢ fobaBkamu (PUCYHOK).

[NepeceyeHne nonyyeHHOM MNPAMON C OCbi abcumcc faeT 3HadvyeHue

MacCoBOM KOHLUEHTpPaunn MbllLIbAKa B Mccnep,yemoﬁl npo6e C O6paTHbIM 3HaKOM.

A

/

v

CI‘IpO6bI C

PI/IcyHOK — 3aBMCUMOCTb aHaNUTUYECKOro curHana A ot MaccoBow

KOHUeHTpauun C

15
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12 NMpoBepKa NpMeMnemMocTu pe3yfibTaToB napansienbHbIX

U3MepeHun

12.1 Pe3ynbTaTtoM M3MEPEHNA MACCOBOM KOHLEHTpaLMM Mbilwbska C,

MKr/oM®,  sBnseTca  cpedHee  apudMeTMHeckoe  OBYX — pe3ynbTaToB
napannenbHbIX onpeaeneHuin, paccuymtaHHoe no hopmyne

— C +C,
c-C, (™

roe C,,C, — pe3ynbTaTbl NapannenbHbIX onpeaereHnini MacCoBOWM KOHLIEHTpauum

MbILLUbSIKA, MKF/aM>.
PesynbTaTthl ABYX napannenbHbiX onpeaeneHnin MaccoBoW KOHLIEHTpaLIMK
MblLLUbSKA MPU3HAOTCHA NPUEMMNEMbIMI, €CU BbIMNOMHAETCS YCroBMe

[ef -C,}100 .

% r, (2)

roe »r =33 % — npegesn noBTopAemMoCT OANA ABYX pe3yJibTaTOoB napasiiesibHbIX

onpegeneHnn Npm MaccoBOW KOHLEHTpaUun Mblwbska ot 2 go 20 MK/ om® (4TO
cooTBeTCcTBYeT AnanasoHy namepeHun ot 1,0 go 10,0 Mr/kr BKNHOYMUTESBHO) Un
r = 17 % npn maccoBoW KoHUeHTpauumn Mblwbsika cebiwe 20 go 200 MKr/om®
(4TO cooTBeTCTBYeT Auanas3oHy usmepeHun ceoiwe 10,0 go 100 mr/kr
BKINIOYMTENBHO B COOTBETCTBUM C Tabnuuen 2).

12.2 Ecnn ycnoBue (2) He BbINOMHAETCH, TO U3MepeHne NpoBOAAT elle
pa3. PesynbTaToM M3MEPEHUN SBNAETCHA cpegHee apudmeTnyeckoe 3HavyeHue

pe3ynbTaToB TPexX onpeaeneHnii, paccuntTaHHoe no popmyne
=22, (3)

rae C,— pes3ynbTaT TpeTbero napannenbHOro onpegeneHnd, MKI'/,EI,MS.

PesynbTaTbl Tpex napannenbHbiX onpeaeneHuin MacCoBOM KOHLEHTpaLum
MbILIbSKA MPU3HAKOTCA NPUEMIEMbIMW, ECIN BbIMOSHAETCSA YCIIoBME

Cmax: Cmin | <CR (4)
C 0,95 3

16
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rge C — MakcnmMalribHoe U MNHUMaJIbHOE 3Ha4YeHNA N3 TPpeX MOJTYHEHHbIX

max ?

Cmin

pe3ynbTaToB NapannenbHbIX onpeaeneHun, MKr/om®>;
CR,os = 3,3'r — KPUTUYECKNIA Ananas3oH AN ypoBHA BepoATHocTn P=0,95 n n=3
(cornacHo NOCT P UCO 5725-6, pasgens! 4, 5).

12.3 Ecnu ycnosue (4) He BbINOSIHAETCHA, TO BbIACHAKT MNPUYNHDI,

YCTPaHSOT X U NOBTOPSIOT U3MEPEHNS B COOTBETCTBMM C pasgerniom 11.

13 BbluncneHue pe3ynbTaToB U3MEPEHUHN

Maccosyro OO0 MblllbdKa B npo6ax X, wmr/kr, paccynTbiBaOT Mo

doopmyne
X=-"""" (5)

roe C — cpedHee apudMeTU4Yeckoe 3HayeHue pesynbTaToB napannenbHbIX
onpeneneHnn MacCoBOW KOHLEHTpauuu Mblwbsaka B npobe, Npu3HaHHbIX
npvemnembiMu (cM. pasgen 12), mkr/am®;

C. — cpegHee apudMeTMyeckoe 3HadeHne pes3ynbTaToB napanmenbHbIX
onpedesieHnn MacCoBOM KOHUEHTPaUUM Mbllbska B XOSIOCTOM  npobe,
NPU3HaHHbIX NpuemMnemMboiMu (CM. pasgen 12), MKr/om>;

7 — o6bem pacTBopa nocrne pasnoxeHus npobbl (no 10.4), am>;

m — Macca nNpobbl, B3ATasd Ha aHanus, r.

14 OcbopmneHune pe3ynbTaToB U3MEPEHUN

PesynbTaT namepenun npob npeacrasnsoT B BUAE
Xt A, (6)
roe X — maccoBas Jons Mbllbsika B npobe, Mr/Kr;
A — abconTHoe 3HayeHue nokasaTenss TOYHOCTU METOAWMKWU,  MI/KT,

paccynTaHHoe rno opmyne
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A :.—’ (7)

roe §— nokasartesnb TOYHOCTU MEeTOANKN, %. 3HaveHne & npuBegeHo B Tabnuue 1.
Ecnn maccoBasi gona Mbllbska B npo6e HUXXE HWXKHEN rpaHnubI
AOnana3oHa I/I3MepeHI/IIZ, npon3BoadAT cnenyrLwlyro 3anucb: «MaccoBas gons

MbilbsKa MeHee (yKasaTb 3Ha4YeHNe HWXKHEN rpaHunLbl ManasoHa) Mr/Kry.

15 BHYTpPEeHHUI KOHTPOJIb KayecTBa pe3yfbTaToOB U3MepeHun

15.1 O6LwWwuMe nonoxeHus

BHYTpPEHHU  KOHTPOSib  KayecTBa  pes3ynbTaTtoB  U3MEpeHun B
nabopaTtopun npegycmaTpusaer:

— MPOBEPKY MPUEMIIEMOCTU pe3ynbTaToB NapannenbHbiX WU3MepPEHUN
cornacHo pasgeny 12;

— KOHTPONb npoueaypbl U3MepeHurn C ucnonb3oBaHneMm obpasuos Ans
KoHTponsa (OK);

— KOHTPONb Npoueaypbl U3MEPEHUN C UCMONb30BaHNEM MeToda A06aBoOK
(cornacHo MW 2335).

— KOHTPOI1b cTabunbHoOCTH pe3ynbTaTtoB M3MepeHMVI.

15.2 KoHTponb npoueaypbl UamepeHnn npob ¢ ucnonb3oBaHmem OK

15.2.1 Ina KOHTpona norpewHoctn ¢ npumeHeHnem OK pesynbtaT
KOHTPOJSIbHOMO U3MepeHnsa aTtTectoBaHHOM xapaktepucTukn OK cpaBHuMBaOT C
ero aTTeCToBaHHbIM 3Ha4YEHNEM.

PesynbTaT KOHTpONbHOWM npoueaypbl K., MrI/Kr, paccyuTbiBalOT MO
doopmyne

K,=X-B, (8)
roe X — M3MepeHHoe 3HavyeHne MaccoBoK A05M Mblwbsaka B OK, mr/kr;

B — aTTecToBaHHOE 3Ha4YeHmne MmaccoBon Jonun Mblwbska B OK, Mr/kr.

18



P 52.18. 571 — 2011
15.2.2 HopmaTtumB KOHTpONA K, MI/KI, paccymnTbIBalOT Mo popmyne

K=A_, (9)

roe A —  XapaKrepuctumka norpeLwHoCTn pe3ysibTaTtoB VI3MepeHV|l7I,

K

COOTBETCTBYIOLLAA aTTecCToBaHHOMY 3HadeHunto OK.

15.2.3 NpoBogAaT cornocTasrieHne pesyrbTata KOHTPOSbHOM npouenypbl C
HOpMaTMBOM KOHTpons. Npoueaypy namepeHun npusHatoT yaoBAETBOPUTENBHOMN,
€eCnun pesynbTaTbl KOHTPOSTILHOW Npoueaypbl YAOBNETBOPSOT YCIOBUIO

| K, |<K. (10)

[Mpu HeBbiNonHeHun ycnoBus (10) KOHTPOMbHYO Npouenypy NOBTOPSIOT.
[Mpy  NOBTOPHOM  HeBbINONHEHUM ycnoBus (10)  BLIACHAIT  NPUYUHLI,
npuBoAdALLNE K HEYOOBMNETBOPUTESbHLIM peadyrnbTaTtaM, U MPUHUMAKT Mepbl No
NX YCTPaHEHWIO.

15.2.4 PesynbTtaThl KOHTPOJSIbHOW npoueaypbl ans KOHTPOSIS
norpewwHocTn ¢ npumeHeHnem OK 3aHocAT B pabounin XXypHan permcrpauum
pes3ynbTaToB KOHTPOSsS MOrpewHocT, dopma KOTOpOro npuvBegeHa B
npunoxexHmn b.

15.2.5 AHann3 OK BbINOMAHAKT OAHOBPEMEHHO C npobamu B MNOSHOM

COOTBETCTBUU C pasgenom 11.

15.3 KoHTponb npoueaypbl U3MepeHMn Npod C ucnornb3oBaHUEM

MeToAa Ao0aBoOK

15.3.1 [Ins KOHTpONs NOrpeLwHoCcTn ¢ UCnonb3oBaHMeM MeToda 0o6aBokK
nonyyarT pe3ynbTaTbl KOHTPOSIbHbIX U3MEPEHMA MACCOBOW OOSIN Mblllbsika B
paboyen npobe X u B pabouyen npobe ¢ BHECEHHOW M3BECTHOM AobOaBkon X'.

15.3.2 PesynbTaT KOHTPOMbHOW npoueaypbl K,, Mr/Kr, pacciMTbiBatOT Mo
dopmyrne

K. =X'-X-1, (11)

roe /7 — nobaBka MbllbsAKa, MI/KT.
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HopmaTtue KOHTpons K, MI/Kr, paccynTbiBaloT no dopmyrne

K =A%, +A., (12)

rae A, (A, ) — XapakTepucTuka norpelwHoCcTM pesynbTaToB WU3MEPEHUI,

COOTBETCTBYIOLLAss MaccoBOM Aofie Mbilbska B npobe ¢ gobaskon (pabouyen
npobe COOTBETCTBEHHO), MI/KT.
15.3.3 NpoBogAaT cornocTasrieHne pesyrbTata KOHTPOSbHOM npouenypbl ¢
HOPMAaTMBOM KOHTPOJS.
Ecnn peaynbTaTbl KOHTPONBHOW NPoLEeaypbl YOOBETBOPSIOT YCNOBUIO,
| K, |<K, (13)

TO NpoLuenypy aHanusa npusHatT Y40BNEeTBOPUTESTbHON.

[Mpn HeBbINONHEHUKN ycroBua (13) KOHTPOMbHYKO npoueaypy NOBTOPSIHOT.
[Mpy NOBTOPHOM  HEBbLINOMHEHUM ycrnoBus (13) BLISACHAIOT  MNPUYUHLI,
npueBoasiLLUNe K HEYyOOBMNEeTBOPUTENBLHbLIM pe3ynbTatam, U NPUHUMaOT Mepbl Mo
NX YCTPaHEHWIO.

15.3.4 Pe3ynbTaTbl KOHTPONS npouenypbl U3SMEPEHU C UCMNoSib30BaHUEM
mMeToga pobaBkM 3aHOCAT B pabounn XypHan perucTpaumm pesynbTaToB

KOHTPONA NOrpeLLuHocTy, popma KOTOpOro npueegeHa B npunoxeHunn B.
15.4 KOHTpOsnb cCTaOUNLHOCTU pe3yNbTaToOB U3SMEPEHUN

15.4.1 KoHTpOnb CTabunbHOCTU pe3ynbTaToB U3MEPEHUn Npu peannsaumm
MeToamkn ocyuwectenaT B cooteetctBum ¢ TOCT P UCO 5725—(1-6) n ¢
NCNONb30BaHNEM KOHTPOSbHbIX KapT cornacHo M 2335.

15.4.2 NepnogmMyHOCTb KOHTPONS U KOHTPOSNb CTabuIibHOCTU pesynbTaToB

N3MepeHuin yctaHaBnmnBaoT B PyKkoBOACTBe MO kadecTBy nabopatopum.
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MpunoxeHue A
(pekomeHayemoe)

PO 52.18. 571 - 2011

dPopma pabouyero xKypHana peructpauum pe3ynbTaToB U3MepeHUn

[MpoekT:

[laTta npoBegeHna aHanmaa:

MacCcoOBOW OONIN MbllLbsKa

LWndop npobbi

Macca
npoosl,

MaccoBasi KOHUEHTpauma

MbILLbSIKA, MKr/,u,M3

Maccosas gons
MblLLbSIKA

r

Cl

CZ

C3

C

X, mr/kr

Xonoctaga npoba Ne 1

OK Ne 1

Mpo6a Ne 1

Mpoba Ne 2

Mpoba ...

Mpoba Ne 20

Xonoctas npoba Ne 2

OK Ne 2

Mpo6a Ne 21

Mpoba Ne 22

Mpoba Ne 23

Mpoba .....

Mpoba ....

Onepatop

noanncb

pacwmndpoBKa Noanmcu
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MpunoxeHue b
(pekomeHayemoe)

Popma pabouyero xKypHana permcrpauum
pe3ynbTaToB KOHTPONA MOrpPeLwHoCcTH
C Mcnonb30BaHMEM OOpa3LoB ANsi KOHTPONA

MNpoekT:
[aTa npoBeneHus aHanuaa:

HaumeHoBaHue ATTecToBaHHOe MaccoBas Pesynbtar Hopmatus
OK 3HayeHune aons KOHTPOJSIbHON KOHTpOSS
Mblwbska B OK MblLLbSIKA npoueanypsl K, mr/kr
B, wmr/kr X, mr/kr K, wmr/kr
OnepaTtop
noanucb paclmndgpoBKa Nognmcu
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MpunoxeHue B
(pekomeHayemoe)

Popma pabouero xypHana
perucrpaumm pe3ysnibTaToB KOHTPOJA NOrpeLHOCTH
C ucnonb3oBaHMeM MeToaa AobaBoOK

MNpoekT:
Hob6aska:
[laTta npoBegeHnsa namepeHuni:

Wndop MaccoBasi 4onst Mbillbsika B PesynbTar HopmaTtue koHTpoOns
npoo6bl npo6e, Mr/kr KOHTPOJTbHOM K, mr/kr
pabouen pabouen c npouenypsl
X fobaskow K, , mr/kr
X!
OnepaTtop
noanucb pacLmdgpoBKa Nognmcu
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Bubnuorpacus

[1] MNMpaBuna no TexHuke 6e3o0nacHOCTM NpU NPon3BoACTBE HabnaeHUn

n pabot Ha ceTn lockomrugpomeTta. — J1.: FTmgpomeTteounsgar, 1983
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KnioueBble crnoBa: MeToAMKa W3MEPEHUN, MbIlbAK, npoba, noysBa, [OHHbIE

OTNOXEHNS, METOA aTOMHO-abCcopOLNOHHON CNEKTPOMETPUM, anukKBoTa
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JNnct peructpaumnm nameHeHumn

Homep Homep cTpaHuubl Homep

name- AOKyMEH-

HeHus Ta
(OPH)

N3MEHEH- | 3aMEHEH- | HOBOW | aHHynu-
HOW HOM pOBaHHOM

Moa-
nucb

[aTta

BHe- BBeE-
CeHunAa | AeHunA
n3amve- n3me-

HWA HEHWNA
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MWHWUCTEPCTBO MPVUPOMHBIX PECYPCOB W 3KONOTN POCCUACKOW OELEPALIMW
depepanbHas cny>k6a no rnapomMeTeoponorum 1 MOHUTOPUHIY OKpyXaroLlen cpeabl

®epepanbHoe rocyaapcTBeHHOE GLOAKETHOE yUpexaeHne
«HayyHo-npousBoacteeHHoe 06beauHenne K TAUDY H»
(PreyY «HIMO «TandyH»)

Io6ensr yi., 4, . O6HKMHCK Kamyxckoit 06:1., 249038
tenedoH: (48439)71540, dakc: (48439)40910

CBUAOETEJNIbCTBO

00 atTecTaumMm MeTOoAMKM (MeToda) U3MepeHun
Ne 18.19-2010

MeTogmka M3MepeHUn MacCcoOBOM OONMU _ MbilbsKa B Npobax noyB W
OOHHbIX OT/IOXKEHUA _MEeTOOAOM aTOMHO0-abCOpPOLUMOHHOM CMEeKTPOMeTpUu c
ANEKTPOTEPMUYECKON aTOMU3aLMeEn,

paspaboTaHHas PegepanbHbIM rocyaapCTBEHHbLIM Ol KETHbIM
yupexaeHuem «Hay4yHo-npousBoacTBeHHoe obbeauHeHune «TandyH» (PIBY
«HMO «TandyH»), NMobegbl yn., 4, O6HnHCcK Kanyxckoun o61., 249038,

npeAHasHavyeHHas AN Uenel MOHUTOPUHra 3arpsa3HeHUst OKpyKatoLlen cpe-
Abl U pernaMmeHTMpoBaHHas B

PO 52.18.571—2011 «MeTtoauka M3MepeHWUW MaccOBOM AONU MbIlWbAKA B
npo6ax NoYs W AOHHLIX OTIIOXKEHUA _MEeTOoAOM aTOMHO-abcopBLUMOHHOM

CNEeKTPOMETPUU C 3NEKTPOTepMUYECKOon aTtomusauumen» (30 c.)

atrecroBaHa B cooTtBeTctBum ¢ NOCT P 8.563-2009 «MeTtoauku (meTo-
AObl) UBMEPEHUIY:

— cooTBeTCcTBYeT TpeboBaHusaM oTbopa npob noys no MOCT 17.4.3.01-83,
npo6 AOHHbIX oTrnoxeHun —no NOCT 17.1.5.01-80;

— COOTBETCTBYET TpeboBaHMAM K METOAAM ONpeLeneHns 3arpsisHsoLLmnX
Bewecte noys no NOCT 17.4.3.03-85.

MokasaTenu ToyHocTn yctaHosneHbl no FOCT P UCO 5725-(1-6)-2002 u
PMI" 61-2003.

ATTecTauus ocyLlecTBrneHa no pesynbTaTaMm METPONOrM4eckom  3KC-
NepTu3bl MaTtepuanoB 3JKCNepuMeHTanbHbIX UCCNeafoBaHui no paspaboTke
METOANKN USMEPEHUN.

B pesynbTaTe aTtTectayun MeTOAUKU U3MEPEHUIA YCTAHOBIEHO, YTO Me-
TOAVKa VU3MEPEHWU COOTBETCTBYET NpeabsABnseMbiM K Hell TpebGosBaHuaM u
obnagaeT OCHOBHbIMU MGTpOJ‘IOI’W—IeCKMMM XapakTepucTukamu, npuBeaeHHbl-
MU B MPUNOXEHUN. LUF Oy, R

o1
. N‘U‘ t
\\‘9 \;q\kﬁ
4 )

FeHepanbHbIil Aupd B.M. LllepwakoB
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MpunoxeHue
K cBMaeTenbcTBy 06 artrecrayuu
MeToAMuKK (MeToaa) M3MepeHuin
Ne 18.19—2010

MeTponoruyeckue xapakrepucTUKN
no PO 52.18.571—2011 «MeToauka usMepeHnit MaccoBOM [0ONU Mbllbsika B npo6ax
MOYB M [AOHHBLIX OTSIOXKEHUA METOAOM aTOMHO-aGCOpPOGLMOHHON CNEeKTPOMEeTPUU ¢
3NeKTPOTepMUYECKOU aTOMU3aLMen»

MeToauka usmepeHuin obecneymBaeT nonyyeHue pesynbTaToB U3MEPEHUI C NOrPeLLIHo-
CTbt0, 3Ha4YeHNe KOTOPOW HE NPeBbILLAeT 3Ha4YeHWi nokasaTenen, NpuBeaeHHbIX B Tabnuue 1.

Tabnuya 1
Haume- [uanasoH Mokasarens Mokasarenb* Mokasarenb Mokasarens
HOBaHWe H3MEPEHHH, MOBTOPSAEMOCTH BOCMPOM3BOANMO- | NPaBUIbHOCTH TOYHOCTH
onpege- Mr/Kr (cpeaHee kBagpati- | CTU (cpeaHee kBad- | (rpaHuubl, B KO- (rpaHuuEl, B
NAemMoro YECKOe OTKNOHEHWE | PaTM4ECKOe OTKMO- | TOPbIX HAXOAWT- KOTOpbIX
KOMro- pe3ynbTaTos eau- HEHWe Bcex pe- CA HEUCKNOYEH- HaxoauTcA
HeHTa HWYHOrO OnpeAene- | 3ynbTaToB M3Me- | Has CUCTEMaT- | MOrPellHoCTb
HUS, NONYYEHHbIX PeHui, nonyyeH- | uYeckas cocTas- METOAMKM
Mo METOAMKE B HbIX N0 METOAMKE B nAlLwan npu P=0,95)
YCNOBUAX YCNOBUSX BOCNPO- |  MOrPELLHOCTH)
MOBTOPAEMOCTH) M3BOANUMOCTH) 8¢, % +3, %
GCr, % OR, %
Mbiwesk | Ot 1,0 go 10,0 Bkmioy. 12,0 17,0 39 56
C8.10,0 go 100,0 BKkntoY. 6,0 8,0 37 46
* MokasaTenb BOCMPOM3BOAMMOCTM MOMyYeH MO PE3ynbTataM IKCNEPUMEHTANbHbIX MCCNEfOBaHWl B MATH
naboparopusx.

Aunana3soH namepeHUin, 3Ha4eHNa Npeaena NoBTOPAEMOCTY U Npeaena BoCNpoM3BOAUMOCTM Npu-
BefeHbl B Tabnuue 2.

Tabnuya 2
HaumeHoBaHue [vanasoH lMpeaen noBTOPAEMOCTH lpenen BOCNPOU3BOAUMOCTH
onpeaensemMoro U3MepeHuit, Ans 1BYX pe3ynbraros [N8 1BYX pe3ynbTaTos
KOMMOHEHTa Mr/kr napannensHbix onpeaenexuit U3MepeHnid
r,% R, %
MbILUbsK 0t 1,0 go 10,0 eKniou. 33 47
Cs.10,0 go 100,0 Bknroy. 17 22

[py peannsaummn meToankn namepeHunin B nabopartopun obecneynsaroT:

— KOHTPOJIb UCNOSTHUTENEM. NPOBEAEHUSA U3MEPEHNI (HA OCHOBE OLIEHKU NOrpeLLHoCTH
npu peanusauyun oTAeNbHO B3ATON KOHTPONBHOW NpoLeaypbl);

— KOHTPOs1b CTaburbHOCTU pe3ynbTaToB U3MepeHuin (Ha OCHOBE KOHTPONS CTabunbHO-
CTU CPpeJHero KeagpaTU4eckoro OTKIIOHEHUSI MOBTOPAEMOCTH, CPEeAHEro KBaapaTu4yeckoro oT-
KINOHEeHUsA BHyTpunabopaTOpHON NPELM3NOHHOCTH, MOTPELUHOCTH).

ANropuTM KOHTPONSA MCMOMHUTENEeM npoueaypbl NpoBeaeH
AOKYMEHTE Ha METOAUKY U3MEPEHWIA.

MNepnoanyHOCTb KOHTPONA U KOHTPONb CTabUNbHOCTYSPE
TaHaBnuealoT B PykoBoacTBe no kavyectsy nabopaTtopuu.
Hata Beigayu ceugetenscTea 20.10.10

HayanbHuk UMTP —

rnaBHbIn meTponor ®IrBY «HMO «TandyH»




