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1 O6nacms npumenernun

Mertomuka npeaHasHavYeHa JUId HACHTH(HKALMY ¥ KOJHYECTBEHHOTO OMPEAEIEHAA OCTATOYHEIX
KONMHECTB JIEBOMHICTARA (XiopamM(bEHHKONA) B CHIPhE MXHBOTHOTO NPOHCXOXKACHHA M IIMINEBHIX
ApOAYKTaXx.

Meron ocHOBaH Ha 3KCTPaKHMM JICBOMHLECTHHA 3JTHAMALIETATOM, OTIOHKE PpacTBOpHTEI,
PAacTBOPEHHH OCTaTKa B AWCTH/UIMPOBAaHHOM Boje, 00€3XHPHBAHHH DacTBOpa C NOMOIIBIO IEKCaHa,
OUNCTKE 9KCTPaKTa M KOHICHTPHPOBAaHMH aHANWTa INPH NoMommH TBephodasmoif akcTpakmww H
KOJIMYECTBEHHOM QHAIM3e METOJNOM BHICOKOI(P(EKTHBHON MHAKOCTHON Xpomarorpahum ¢ Mace-
CIEKTPOMETPHUECKUM JIECTEKTHPOBAHKEM.

JlnanasoH onpenenseMBIX KOHIEHTpauuii neBomuneTana — 0,2— 1,0 Mxr/kr.

Hmxawit npegen usmepenus Meroauky (LOQ) cocrasnser 0,2 MKr/kr.

2 loxazamenu npeyu3uoHroCmu MemoouKy

OTHOCHTEILHBIE 3HAYCHUA [OKa3aTesnell MpPElM3HOHHOCTH (IIOBTOPAEMOCTH, NPOMEXYTOTHOH
NPENU3UOHHOCTH, MPEJEeTioB HOBTOPAEMOCTH M MPOMEXYTOUYHOH NPEUU3HOHHOCTH) M MAaKCHMANbHOM
PACIUMPEHHOR HEOTIPENENEHHOCTH TIPH JOBEpUTeNnbHOHA BepoaTHOCTH P=0,95 npeacrasnens: B Tabnuue 1.
Tabmiua 1 -~ OrHOCHTENbHBIC 3HAYCHHS NOKA3ATENCH MOBTOPSEMOCTH, MPOMEXKYTOUHOM
TPELH3MOHHOCTH, NPEAENOB NOBTOPACMOCTH M MPOMEXYTOYHOH NpPEnM3KOHHOCTH, MaKCHMAaTbHOU

PacIIAPEHHOH HEONPEAEICHHOCTH METOAMKY JIPH NOBEpUTENHHOM BepoaTHocTH P=0,95

INoxasarens Toxasarem, Ipenen npomr;;e;l:o"moﬁ pacm‘:;zn};m
HaumenoBanne TPOMEXYTOUHOM
NOBTOPAEMOCTH TIOBTOPSICMOCTH, | NMPELM3HOHHOCTH Heonpenenes-
aHTHONOTUKA o NPEUH3HOHHOCTH
5% o L% Ticroy %o HOCTB WIMEPEHHS,
Siwo. ™ U, %
JiesomuuieTHH ‘ 52 6,0 14,6 16,8 18,4

3 Cpeocmsa usmepenuii, ecnomozamenvhsie ycmpoiicinga, peaKmugol i Mamepuanbl
3.1 Cpedcmea usmeperiuii

XKunxocTueri xpomarorpad Agilent 1200 Q@upma «Agilent
€ Macc-CieKTPOMETpAYECKHM aeTektopoM Agilent 6410 Technologies»
Becr1 naGoparopunie o6mero nasnasenus BJIP 200, 2-ro knacca T'OCT 24104-2001

TO4HOCTH ¢ HauGonsmmuM npenenoM Bisemmpanus 200 r

Kon6r1 MepHbIE 2-25-2 I'oCT 1770-74
(HCO 1042-83, KICO 4788-80)
R,
2-100-2 TOCT 1770- 785 Y

[



OnHOKaHANbHEIE TUIIETKH EPEMEHHOTO 1-5 e

obbéMa 0,1-1,0 v
0,01- 0,10 e’
Lanunap Mepsblii 100 e™®

3.2 Bcnomozamensbnvte ycmpoiicmea u o6opydosanue
Kosnonka xpomarorpagugeckas Zorbax SB-C18
pasmepoM 2,1 MM x 150 MM, 3epHenne 3,5 MM

Ipenxononka Zorbax SB-C18 5 MM, (2,0 MM x 12,5 Mm)

ITpo6GHpKH HONUIPONIHIEHOBEIC BMECTHMOCTBIO

15 1 50 cM® ¢ 3aBHHYMBAIOIMMHCS KPBIIKAMHA
Lentpudyra naboparopras oxnaxnaemas 3-18K
DNeKTpPOBCTPAXUBATENL BOpTEKCHOro THia Multi Reax
OnexTpoBCTpAXHBaTENb BopTekcHoro Tuna Reax Control
Yurpazsykosas 6ans Sonorex super RK 103H

BaxyymHoe ycTpoiicTBO i TBepoda3HOM SKCTpaKI KU

Mewmbpannsiii BakyyMHb# Hacoc N 022 AT.18

Kaprprmkn s Teeprodassoit sxcTpakiHu

«SampliQ OPT» 3cm’, 60 Mr

Cuctema ounctku Boxsl Easy pure II RF/UV; D7035
Wcnapurens aHanuTayeckuit Zipvap 20

Buans! ana asTocamiuiepa BMECTHMOCTEIO 2 ¢M®

€ 3aBHHYHBAIOLIMMHCS KPBIUIKAMHE H Te(IOHOBEIME [IPOK/IAAKAMH
Hamemwmarens

Hnpuueso#t mem6pauHsit Gpunstp Chromafil

RC-20/15 MS ¢ pasmepoM nop 0,2 Mxm auameTpoM 15 mm
Iopen AHBEKIMOHHBIA OHOKPATHOTO MPHMEHEHHS 2A
Konamuonep

Kommerorep HP xw 4600 Workstation

€ YCTaHOBJICHHEIM MPOTrpaMMHKIM oObecedeHueM Mass Hunter
Ycranoeka xomnpeccopaag Cb4-16.GMS150K

XononuneHUK ¢ MOPO3KWNBLHOM KaMepoii

¢dupma «Thermo Scientific»

rocCT 1770-71

¢upMa «Agilent
Technologies»
bupma «Agilent
Technologies»

¢dupma «Oxygen Scientific»

¢dupma «Sigma»

¢dupma «Heidolph»
¢dupma «Heidolph»
¢dupma «Banbelin»
¢dupma «Agilent
Technologies»

¢upma «KNF Neuberger»
¢dupMma «Agilent
Technologies»

¢upma «Thermo Scientific
dupma «Glas-Col»

dupma «Agilent
Technologies»

¢upma «Tefaly

¢upma «Macherey-Nagel»

dupMa «MenIlnacT»
¢bupma «Mitsubishin

¢dupma «Hewlett-Packard»




Cucrema jis QUIBTPOBAHHS ¥ JETa3alMH ATIOEHTA

MemGpaHHEIe GHIBTPH H3 PEreHEPHPOBAHHOH NEITIONO03E]
¢ pasmepom nop 0,45 MxM sameTpoM 47 MM

Konba mockonornas 200 om®

Crynka dapdopopas

3.3 Peaxmues: u mamepuani

JleBOMHUIIETHH, coZlep)KaHHe OCHOBHOTO BemecTna >99,8 %
JlesomuueTHH-ds, cofepXKaHHe OCHOBHOrO BemecTsa > 99,8 %
Auerorutpun ang BOXX, > 99,9 %

Orunauerar ag BOXX, > 99,5 %

Meranon i BOXX, > 99,9 %
n-I'excan g BOXX, > 999 %

AMMOHUY CEPHOKHCIIBIH, X. 4.

Boaa auctun JUIMpOBaHHasA

tbupma «Agilent
Technologies»
dupma «Agilent
Technologies»
I'OCT 25336-82
T'OCT 4197-80

¢upma «Fluka Analytical»,
Kat. Ne31667

¢upma «Fluka Analyticaly,
gat. Ne 41724

¢upma «Sigma-Aldrich», kar.
Ne 34851

¢upma «Fisher Chemicaly,
kat. Ne E/0906/17

¢dupma «Sigma-Aldrich»; kar.
Ne 34860

¢dupma «Panreacy; kar. Ne
361347.1612

T'OCT 3769-78

r'OCT 6709-72

MoryT GBITH HCIONE30BaHEI APYrHe CPEACTBA M3MEPEHHS H BCIOMOTATENBHEIE YCTPOACTBA IO

TOYHOCTH, HE YCTYNAIOLIME PEKOMEHAYCMBIM, & TAKXKE PCAKTHBBI HC HHKE y'KaSaHHOﬁ YHCTOTHIL.

4 Memoo usmepenun

Merox oOcHOBaH Ha 3KCTPaKUHH JEBOMHICTHHA STHJIANETATOM, OTFOHKE PaCTBOPHTEN,
PacTBOPEHHH OCTaTKa B JHCTHIUIMPOBaHHON BoAe, 00E3XMpPHBAHHH DACTBOPA C MOMOIUBIO IeKCaHa,
OHYMCTKE SKCTPaKTa M KOHIEHTPHPOBAHAH aHAIMTA NpH ITOMOLTH TBEpHO(asHOM ISKCTpaKmMH n
KOIH9IECTBEHHOM aHAllH3€ METOJAOM BRICOKO3(EKTHBHON >KHKOCTHOMH Xpomarorpadpmu ¢ Macc-
CTIEKTPOMETPHIECKHM NETEeKTHPOBAHUEM.

5 Tpebosanua Gesonacnocmu

Ipu BemmomHeHHH paGoOT MEPCOHaN HOJDKEH 3HATh H CTporo cobmozars Ha paGoueM mecte
TpebopaHus:

- anextpobesonacnoct (TOCT 12.2.003)
- moxapHoi#t 6ezonacHoctr (TOCT 12.1.004)

- TeXHHKH Ge30macHOCTH npH paboTte B xumuyeckoi tabopatopun (I1I16 1.04)

G &)

- TCXHHKH 6830naCHOCTPI, H3JI0XKCHHBIC B 3KCIIIyaTaIHOHHBIX JAOKYMCHTaX Ha cpej K PHEY,
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Ilomemenne, B KOTOPOM TIPOBOJMTCS ONpEHENCHHE aHTHOHOTHKOB, HOIDKHO OHTH 0GOpYyZOBaHO
NPUTOYHO-BHITSHKHOHN BEHTHIANHEH 1 nonsoKolt BoAEL PaboTy ¢ pacTBOpuTENsIME CIEAYEST NPOBOJUTE B
BBITSHOM MIKady ¢ HCTIONH30BAHNEM WHAMBHAYAIBHEIX CPEACTB 3aUIMTH! (OYKH, IEPIATKH).

6 Tpebosanun K Keanuguxayuy onepamopa

K BrmonHeHwio m3MepeHuidl MoryT OBITH JOMYIIEHH JHIA, MMCIOIIHE BhIcHIce 0oOpasoBaHue,
H3yYHBIUME HACTOSIIYIO METORMKY, INpOMIEJIIIAEe MIOATOTOBKY JUIi pabOTEI Ha IKHIKOCTHOM
Xpomatorpage ¢ Macc-ClIEKTPOMETPHYCCKAM JETEKTOPOM.

7 Ycnoeun evinonnenun usmepenuii

Tlpy BBITONIHEHUH H3MepeHuH B naGoparopuu coriacHo 'OCT 15150 nospxHEI 65ITE COOMONEHB!
CleAyIOIHe YCIOBUA:
— Temmoeparypa BO3AyXa IIpH IIPUTOTOBJIEHHH PacTBOPOB, B TOM UMCIIe rpafynposounsix (20 + 2) °C;
— TeMreparypa BO3JyXa IpH BLINONHEHHH H3MepeHuit (20 £ 5) °C;
- armoctepnoe napnenue (630 — 800) MM pr. cT,;
- BIIQXHOCTH Bo3fyxa (65 * 15) % npu Temneparype 25 °C;
— BanpsxeHMe IHTaromel cern (230 + 10) B;
~ d4acToTa nepeMenHoro Toka (50 £ 0,4) I'y

Tlomemenys i NPOBEAEHHS W3MEPEHHU ROMXHEL OBITH OCHAIMEHbl NPATOYHO-BBITSDKHOM
BEHTHJIALMEH H [IOABOAKOHN BOJKL

BomonHeRue u3MepeHUM Ha JKHUOKOCTHOM Xpomarorpade ¢ Macc-CIEKTPOMETPHYSCKHM
ZETEKTOPOM TIPOBOJATCA B YCIIOBHAX, PEKOMEHZOBAHHBIX TEXHHYECKON HOKyMeHTammeH K mpHOOpy @
HacTosLIEeH METOLMKOM,

8 IToozomosKa K 86INONHEHIIO UIMEPEHUT

TMepen BbIMOAHEHHEM H3MepeHui NOMKHBI GBHITH NMpOBEAEHH! clieAyiomme paboTsl: MOArOTOBKA
U3MEPUTENbHOH  anmapaTyphbl, TNPUTOTOBACHHE  pPACTBOPOB, YCTaHORJIEHHE  TIpaXyMpOBOIHON
XapaKTepHCTHKH, OTOOD M IOATOTOBKA P06 K aHAIA3Y.

8.1 Ilodzomoexa usmepumenvnoii annapamypot

BxmogatloT xpoMaTtorpad COriacHO HHCTPYKIMH MO JKCIUIyaTalMd. YCTaHABIMBAIOT pabodue
PEXMMEL JUIS KOJNOHKM M JeTektopa. IIposomar crabummiammo paGoTel xpomatorpada Ha paboumx
pexuMax B TeyeHHe 40 - 60 mua. Crabuausanmio paGoTel JeTexTopa IOCHE OTKIOHCHH:A
9NeKTPONATaHUS TPOBOAT B T€UeHHE 1 CYTOK.

8.2 Mpuzomoenenue pacmeopos

8.2.1 NNpuzomoenenue 4 M pacmsopa cynvpama ammonua

B xonuyeckyo xon6y eMectaMocThio 200 cM® B3pemmBatoT (52,8410,01),
npunusaiot 71,3 cm® JMCTHJUIMPOBAHHON BOABI, NEPEMEIIHBAIOT IO IOHOrO packy

PacrBop xpanuTCH B K0Nbe ¢ npobKo# NpH XOMHATHO# TeMIlepaType B Teyl

6



8.2.2 INIpuzomoenenue cmecu ayemorumpun - é0oa (30:70)

K 70 cM® nenonmsoBanHO# BOZAHI npmmBaor 30 o’ ACTOHHTPHIA H TIIATENHHO
TIepeMeLTHBAIOT.

Cwmecs xpaHHTCS B KonGe ¢ IpHTepTOii MpoOKoii Ipy KOMHATHOY TeMnepaType B Teuernue 12 mec.

8.2.3 ITpuzomosnenue 2padyuposounsix pacneopos

8.23.1 IHpuzomoenenue  O0CHO8HO20  CMAHOAPMHO20  pacmMeopa  JECOMUKEMUHA
Konuenmpayueii 100,0 mxz/cm’ (pacmsop A)

Ha aHajuTHYECKAX Becax B3BEUIMBAIOT HABECKY CTaHJApTa JICBOMMIETHHA SKBHBAJICHTHYIO
(0,010+0,0003) r yucTOro BeIeCTBa M MEPEHOCAT B MEPHYIO K010y BMecTMocThIo 100 cM?. JloGasnstor
80 cM® MeTaHOIa, IEpEeMEIIABAIOT H MOMEMIAIOT B Y/IBTPasByKOBYIO GaHIO Ha 1| MHHYTY, 3aT€M JOBOAAT
06'beM IMOTYYEHHOTO PACTBOP A0 METKH METaHONOM U HEPEeMEIIHBAIOT.

PacTBOp xpaHuTCs B XONOXHIBHUKE npH Temueparype (-20 + 2)°C B Teuenue 1 roma.

8.2.3.2 Ilpuzomoenenue  OCHOBHOZ0  CMGHOGPMHO20  PACMEOPAa  J1EGOMUUEMUHA
Konyenmpayueii 1,0 mrz/em’® (pacmeop b)

1 cM® OCHOBHOTO CTAHAAPTHOrO PACTBOPA IEBOMHLETHHA MaccOBOH KORMeHTparmed 100 Mxr/cM®
(pacTBop A), mpuroTosnerHOro mo 8.2.3.1, mepeHocAT B MepHYIO konby BMecTHMOCTbiO 100 oM,
J0BOAAT 0GBEM A0 METKM METAHOJIOM H TINATENHHO epPEMELLHBAIOT.

PacTBOp XpaH#TCH B XOJOAMIBHIKE npH Temnepatype (-20 £ 2)°C B Teuenwue | roxa.

8.2.3.3 Hpuzomoenenue pabouezo cmandapmnozo pacmeopa 1esoMuyemuna Konyenmpayuesi
10,0 n/er’ (pacmeop B)

1 e’ ocHOBHOTO CTaHAAPTHOrO PacTBOpa JIGBOMHIETHHA MaccoBoli KoHIeHTparueli 1,0 Mxr/em>
(pacTBop B), mprroToBNerHOro o 8.2.3.2, NEpeHOCAT B MEPHYIO KoI6y BMecTHMOCTHIO 100 oM’, noBoasT
0o6BeM 0 METKM METAHOJIOM H TINATENLHO TepPeMEIUBAIOT.

Pactop XxpanwTcs B X0ONOMUIBHNKE IpH Temneparype (-20 + 2)°C B Tevenue 1 mecana.

8.2.3.4 ITpuzomosnenue pabosuezo cmaHOapmHoz0 pacmeopa AeGomuyemuna Konyenmpanueil
2,0 nz/em’ (pacmeop I)

5 cm® ocHOBHOIO CTaHAAPTHOTO PacTBOpa JIEBOMULIETHHA MaccoBOM KouneHTparueid 10,0 MKr/cm’
(pacteop B), mpurorosnennoro no 8.2.3.3, nepeHocAT B MepHyIO KOGy RMECTHMOCTBIO 25 cM’, IOBOJAT
00BeM 10 METKH METAHOJIOM U THIATCIIBHO NepEeMEHBAIOT.

PactBop XpaHATCA B XONOMHIILHAKE NpH TeMneparype (-20 + 2)°C B teuyenne 1 Mecsna.

8.2.3.5 IHpuzomognernue ocHo6H020 CMAHOAPMHOZO PACMEOPA GHYMpeHHE20 cmaxoapma
nesomuyemuna-ds konuenmpayueii 10,0 mrem’ (pacmeop JI)

1 Mr BHyTpeHHEro CTaHJApTa JIEBOMHNETHHa-ds KONMYCCTBEHHO NEPEHOCS

(49

smecTEMOCTHIO 100 cM®. JloGasnsmior B konGy 80 cm® MeraHona, nepeMelnHpiil
£ KuPopmains
# HODMATRBHOK



yNbTpa3BykoByio GaHio Ha 1 MHHYTY, KOBOAAT 00BEM MOMYYEHHOro PacTBOpa A0 METKH METAHONIOM H
HepeMeNIHBaloOT.

PacTBOp XpaHHTCA B X0N0MiiIbHuke npy Temunepatype (-20 + 2)°C B reuenne 1 roxa.

8.2.3.6 IIpuzomosnenue O0CHOBHO20 CHMAHOGPMHO20 PACMEOPA GHYMPEHHEZ0 Cmanoapma
nesomuyemuna-ds Konyenmpayueii 100,0 nz/cm’ (pacmsop E)

1 cM® OCHOBHOrO CTAHABPTHOIO PACTBOPA BHYTPEHHErO CTARAAPTA JIEBOMHUCTHHa-A5 MaccoBoM
KoHIeHTpaume# 10,0 mxr/cM® (pacTBop JI), IpHroToBNeHHOro N0 8.2.3.5, NEPEHOCST B MEPHYIO KOGy
BMecTaMocTb0 100 CM3, JIOBORAT 0OBEM /10 METKH METAHOJIOM M TINATEILHO IEPEMEIIHBAIOT.

PacTBOp XpaHuTCA B XONOAUILHHKE IpH TeMuepaType (-20 + 2)°C B Teuenue 1 Mecana.

8.2.3.7 Ipuzomoenenue pabouezo cmaHOAPMHO20 PpACMEOPa 6GHYMpPERHez0 cmandapma
nesomuuemuna-ds Konuyenmpayueii 10,0 nz/cm® (pacmeop X)

2,5 cM® OCHOBHOTO CTaHIAPTHOIO PACTBOPA BHYTPEHHETO CTAHIAPTA JIEBOMHIETHHA-A5 MaccoBOM
xoHuenTpawueir 100,0 ar/em® (pacreop E), npurotosnentoro mo 8.2.3.6, nepeHOCAT B MepHYIO KonGy
BMECTHMOCTBIO 25 CM®, IOBOIAT 06HEM 10 METKH METAHOJIOM H TIIATENBHO TEPEMETIHBAIOT.

PacTBOp XpaHKWTCA B XOJNOAMIBHEKE NpH TeMueparype — 20 °C B Tedyenue 1 Mecana.

8.2.3.8 Ilpuzomosnenue zpadyuposounsix pacmeopoe 1esoMuemuna

ToToBAT 2 CepHH I'PaZyHpPOBOYHBIX PACTBOPOB JEBOMHIETHHA KOHNEHTpanuei 0,1 ar/em’, 0,2
ur/em’, 0,4 ar/em’, 0,8 nr/iem’, 1,0 HI‘/CMa, comepxamue mo 1,0 ar/end BHYTPEHHETO CTaHJapTa
nesomutieTHHa-d5 Kaxcaert. Cxema NPHTOTOBIEHHA NpencrasneHa B Tabmune 2. Jing storo B BHANH UL
ABTOCAMILIEPA BMECTUMOCTHIO 2 CM® NOCASHOBATENLHO NPHIHBAIOT HEOGXOMMMOE KONHUECTBO CMECH
AlETOHUTPHN - BOJA, IIPHTOTOBNICHHOM Ho 11.8.2.2 B pabourx CTaHAAPTHEIX PAaCTBOPOB JIEBOMHICTHHA M

neBoMuneTHHa-dS. CozepXxHMoe BHal THIATENLHO NIEPEMEIIHBAIOT.

Tabmana 2 — CxeMa NIPHTOTOBNCHHS IPayHPOBOTIHBIX PACTBOPOB JIEBOMHIIETHHA

KonuerTpanus mzécm:?f o V (pabouero. cT-HOrO p- V (p-pa BHYTD. CT-T2
NeBoMHIeTHHA (HI/CM) at . b a pa JICBOMHICTHHA), MKJI | NeBOMHLETHHA—AS), MK
(30:70)), Mxn
0,1 850 50 (pactop I') 100 (pacrsop XK)
0,2 800 100 (pactBop I') 100 (pactBop X)
0,4 860 40 (pacteop B) 100 (pactsop X)
038 820 80 (pactBop B) 100 (pacreop X)
1,0 800 100 (pacteop B) 100 (pactBop X)

PacTBopbl rOTOBAT HEMOCPEACTBEHHO NEPEN [IPUMEHEHHEM. XPaHEHHIO He TIOJIEXKAT.

g

8.3 Yemanoenenue 2padyuposounoi xapaxmepucmuxu

Tomywernsie mo m. 8.2.3.8 pacrBopsl XpoMaTorpadMpyioT, Ha4MH
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napaMeTphsl HaCTPOHKH Macc-AETEKTOPA.
8.3.1 Ycnosua xpomamozpaguposanua

Kononxa xpomatorpapuyeckas ZORBAX SB-Cig
(2.1 x 150 mMm), 3epuense 3,5 MKM
O6BeM BBOAUMOI TpoGH

IlonsrxHas ¢ga3a cocTaBa

VenoBus noga Ty NOABHWKHOH (assl

CkopocTs Nofavl HOABHKHOM (a3k
Temneparypa TepMOCTaTa KOJIOHKH
Bpems ylepxuBaHRs JJIEBOMHIICTHHA

Bpems ynepxHBaHud JICBOMHIIETHHA — d5

20 Mxn
A (nevonnzoBaHHas B0oAa), B (aneToOHHTpMI)

rpagdenTHoe smonpopanue: 0-5 mun / B ot
30% mo 50%; 5-6 mr / B ot 50% no 100%; 6-
9 mun / B 100%; 9-9,1 mun / B ot 100% mo
30%; 9,1-13 mun / B 30%

0,3 cr’/mun

40°C

3,2+0,3 MER

3,2+ 0,3 Man

8.3.2 apamemper nacmpoiiku Macc-CREKMpPOMempu4ecKkozo dentekmopa

Hanpsxenue na xanamape
TeMmneparypa raza xeconsBaHa
CxopocTb IOTOKA Fa3a AeCOIbBAHN

Jaenenue Ha HeGynalizepe (pacnsuiHTeNe)

4000B

350 °C

600 mv’/aac
45 psi

B Ttabmuue 3 mpencrapnens! mapaMeTps! BO3NEHCTBAA HA HOHBI JICBOMHUETHHA B PEXHME

MOHMTODHMHTa MHOXECTBEHHBIX peakumii (MRM).

‘Tabauua 3 — IlapameTpsl BO3ACHCTIBHS Ha HOHEL JCBOMHIETHHAa B pexume MRM ¢ perucrpanmeit

OTpUYLATENBHBIX HOHOB (-)

A=anut Pomurensckuit | Jlouepuue Houw, | Hanpsikenne Ha JHepras
_MOH, m/z m/z ¢dparmenTope, B | mmcconmanuu, 3B
JleBoMHOETHH 321 (-) 1527257 120 5/0
JleBoMunieTHH - ds 326 (-) 157 120 5

KonngecTBeHHEIE W3MepeHHs NPOBOASTCA MO OJHOMY, HauGolee WHTEHCHBHOMY, NOYEPHEMY
noHy (m/z 152), a 0 COOTHOLICHHIO OTKIMKOB JOYepHHUX MOHOB (1/z 152 k m/z 257) noareepxaaerca
JIOCTOBEPHOCTH ONPEACIICHHAS, TaK KaK 3Td BEJIWYHHA ABIIECTCA TIOCTOSIHHOMH.

8.4 llocmpoenue zpadyupogounsix zpagrukos

Jlna nesOMHLECTHHA NpH noMmou nporpamMMHoro obecmedenus Agilent MassHunter crposr

AHATH3HPYEMOTO BEINECTBA, NCJICHHAA Ha IHOIIANb MHKa BHYTPCHHCTO cralmap'ra) oT

OTHOCHTENBHOW  KOHIGHTpANWMH (KOHICHTPAIMS AHAIM3MPYEMOIO  BENIECTBA

9



KOHUEHTpalUMIO BHYTpeHHero cranzapra). Ilo noIyveHHBIM J2HHBIM PacCYMTHBAIOT Ko3(dHIenT
perpeccur b mpsmolt y = bx METOIOM HaWMEHBIHX KBaAPaTOB.

['panynpoBouHbI# rpadhMk CTPORTCH C YYETOM BHIYMCIICHHBIX 3HAVCHHY YpaBHEHUS

y=bx, ¢

T/ie Y- OTHOLIIEHHE IUIOINAAH NEKa JIEBOMHUIIETHHA K INTOIA[H [THKA BHYTPEHHET0 CTaHAAPTa;

X- OTHOLDEHHE KOHIEHTpAliM JIEBOMHIICTHMHA B IPaZiyHPOBOYHOM DACTBOpPE K KOHIEHTPAOWH
BHYTPEHHEr0 CTaHAapTa;

b- ko3¢ dHIHERT perpeccun.

8.5 Konmpons zpadyupoeounozo zpaguxa

Moctpoerne rpagyMpoBOYHOro rpaduka OCYMECTBIACTCA Kax(Ieli pa3 INepell HavalioM
u3mepennit. KoRTpons craGWmBHOCTH IpajyMpOBOYHOrO rpadyaka OCYIIECTBIIECTCS B KOHLE H3MEPeHHMN
no mobo#t Toyke TIpajyMpOBOYHOrO rpadHka, WCKMOYas MEPBYI0 H TOCJICAHIOW KOHNCHTPAaHH
TPalyHpOBOYHBIX pPacTBOPOB. PacxoxaeHme MexJay H3MEPCHHON KOHIEHTpanuell anTuGHOTHKa B
BHIOPaHHOM rPaJyHPOBOYHOM PACTBOPE H €70 (haKTHYSCKOH KOHIEHTpalHel, BHIPaKCHHOE B IPOLEHTAX,
HE JIOIDKHO NPEBBINATE HOpMaThBa KoHTpons K = 8,3 %.

B npoTHBHOM cily4yae HeoGXOAMMO POBECTH OCTPOSHHE HOBOTO FPAXyHPOBOYHOTO rpaduka.

8.6 Ioozomoexa ananusupyemuix obpasyoe

Orbuparot He Menee 1 kr cpennelt mpoOr! MHIEBOTO MPOXYKTA MM NPOJAOBONLCTBEHHOTO CHIPhS
B cooTsercTBrH ¢ TpeGoBanusmMu CTB 1036-97 «IIpoAyKThl NMHIIEBEIE H HPOAOBOJLCTBEHHOE CHIPBE.
Mertoms! o16opa mpo6 Ans onpenenenus noxasarenel 6e30nacHOCTHY.

Oto6paHHEe IpoGBI XPaHAT B X0I0AMIbHHKE 1pH (-18 - +8) °C.

VYepensenuyio npody o6pasna npeasapaTeNsHO TEPMOCTATHPYIOT pH TeMnepatype (20 + 5) °C.

8.7 Ilposedenue npobonodzomosku ONR AHANUIA HA COOEPHCAHUE
NECOMUUEMUHRA  HCUOKUX, RACMOOOPA3HLIX NPOOYKMo6 (MonoKo, tozypm, cmemana u nm.od.) u
npooyKkmoe ¢ 6bICOKUM COOEPNCAHUEM dicupa (macno, cnped u m.o.)

K 1,000£0,001 r xwuaxoro wiH nacTooGpasHOro NHIIEBOTO IPOJAYKTa, B3BCHICHHOTO B
NONUIPONUNEHOBOM NpoOupKe BMECTHMOCTBIO S50 cM’, BHOCT 100 Mxn BHYTPEHHETO CTaHAapTa
(neBommueTrr-d5) xoHnmenTpaumei 10 nur/em® (pacteop K, monyuennwii mo n.8.2.3.7). B npobupky
APUIHBAIOT 5 oM 4 M pacTBopa cyjabdaTa aMMOHHS], TIIATCNILHO MEPEMEINNBaIOT, 3aTeM A00aBIgIOT
15 cM® sTrnanieTaTa H IOMEMAOT Ha 10 MEHYT Ha 3IEKTPOBCTPAXHBATENb V1A IkcTpakuus. Janee npoGy
uentpudyrupyior npu 10000 o6/mMun B Tewenne 10 mumyT npu Temmepatype (5 + 2) °C. Ilocne

neHTpHYrupoBaHya OTOHPAIOT STHNALETATHBIA CIOH M MEPEeHOCAT €ro B HOBYIO MOJHIPONHICHOBYIO

npoGHpKy BMECTHMOCTHIO 15 cM’. DTHNaleTaTHEI 9KCTPaKT YIapHBalOT Ha HarpeBaTemLBoR:
Toke Bo3yxa mpw (50 £ 2) °C o ynanenus opranaueckoro pactBoputend. K octatky £

JMCTHIUTAPOBAHHON BOMBI M 5 CM® TeKCaHa, BCTPAXHMBAIOT B TEUEHHE 5 MHH.
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npo6upoK oTcramBaeTcs B TedeHHE 10 MHMH IUIA JocTHXKEHHS Mex(asHOro paBHOBECHs. I'€KCaHOBYIO
¢pakumio oTGpacHBalOT, @ TONYMECHHBIH BOXHBIA SKCTPaKT OYMINAIOT METOHOM TBepAobasHOlH
IKCTpakuuu Ha Kaprpmmke SampliQ (OPT 3 oM, 60 mr). Ilepen HaneceHWeM SKCTpakTa KapTPHIX

KOHJHIMOHUPYIOT NOCIEHOBATENBHO 3 CM° MeTaHoma u 3 oM

neHoHu3oBaHHOA Bomsl Ilocne
NPOMYCKAHHA SKCTPAKTA KAPTPHILK TPOMEIBAIOT 6 CM® IeHOHW3OBAHHOM BOJBI, CYIIAT IO/ BaKYyMOM B
Tevenne 10 MUHYT, 3aTeM SKCTPAKT MMOMPYIOT 3 CM® MeTaHONA. DITIOAT yIIAPHBAIOT HA HATPCBATE/BHOM
Moxyne npu (45 = 2) %C pocyxa. K CyxXoMy ocTtarky npmmusator 1,0 cM® cMecH alleTOHUTPHII - BOJA
(30:70) w TIMATENBPHO TNEPEMEINMBAIOT Ha BCTpAXHBarene, 3aTeM (QUIBTPYIOT depe3 MeMOpaHHBIH
wrnpuuesod ¢uneTp (13 MM, 0,2 MKM) H3 pereHepHpOBaHHOH LELTIONO3b B BHany. IlomyderHbii
PacTBOp HCRONB3YIOT i gamsHeHmero BOXKX-MC ananwusa.

8.8 Hposederue npobonodzomoexku ONR AHANU3A HA COOEPHCAHUE NEGOMUUEMUNHA CPXUX
npooykmos (cyxoe MoONOKO, CyxXas O0eMCKAA MOJOHHAA AOGNMUPOBAHHAR CMeECb, CROPMUGHOE
numanue u m.o.)

K 1,000+0,001 r cyxoro nmmeBoro MpoAyKTa, B3BELIEHHOr0 B IIOJMIPONHIEHOBON NpoOHpKe
BMECTHMOCTBIO 50 cM’, BHOCAT 100 MK BHYTDEHHETO CTaHIapTa (IeBOMHUETHH-dS) KOHIeHTpamuel
10 H]‘/CMJ(paCTBop X, nomyuennsiit mo n.8.2.3.7). B npobupky npumBaioT 5 o’ JHCTHIIMPOBAHHOM
BOAbl ¥ WHTCHCHBHO BCTPAXMBAIOT A0 pacTBopeHMA npobwl. Jlanee nmpunusatoT 5 o’ 4 M pacTBopa
CyIbdaTa aMMOHMS, TIIATENbHO IEpeMEIHBAOT, Ao6ammoT 18 cM® sTHIaneTaTa M nomemaror Ha 10
MHHYT Ha 3JIEKTPOBCTPAXMBATENb [ 9KCTpakuyu. Jlanee npoby nenrpudyrupyior npu 10000 o6/maH B
Teuenne 10 MunyT npu Temneparype (5  2) °C. Tocxe nenTprbyruposanus oTOHpaIOT 3TIIAeTaTHEIA
CTo¥ ¥ TIEPEHOCAT €r0 B HOBYIO MOJHMIPONMIECHOBYIO TPOGHPKY BMECTHMOCTHIO 15 cM’. Vnapusanue
PacTBOpPHTENA H JalbHENIas npobomoAroToBKa OCYHIECTBIAETCS COTNAcHo I.8.7.

8.9 ITposedenue npo6onodzomoeKku ONR AHANU3A HA COOEPHCANUE JIEGOMUKENUNA MEEPObIX
nRuL4EssIX nPOOYKMOE (CHip, MACO, MACKSIE U30ERUR U M.0.)

K 1,000:0,001 r Teepnoro numeBoro NpoAyKTa B3BelicHHoro B dapdopoBoii crynke
BHOCATI00 MKJT BHYTpEHHEro CTaHAapTa (eBoMHIeTHH-dS) KommenTpaumed 10 Hr/cm® (pacreop XK,
nomyyeHneifi mo n.8.2.3.7), 3ateM conepxHMoe CTYNKH TIaTeNsHO mepernpator ¢ 3-4 r cympdara
aMMOHHS H KOJIHYECTBEHHO NEPEHOCAT B IIEHTPH(YKHYIO NPOGHPKY BMECTHMOCTEIO 50 ¢M° ¢ IOMOIIEIO
15 c™ yTunanerara. JHanee B npobnpky npumsator 10 oM’ JUCTHUTAPOBAHHOH BOAB U TOMEMAIOT HA
10 MUHYT Ha 2MEKTPOBCTPSXMBATENL I IKCTpaknmu. 3arem npoGy neHTpuyrupyior npu
10000 o6/muR B Teuenme 10 MERYT npu Temnepatype (5 % 2) °C. ITocne DERTPH(YTHPOBaHUS OTGHpAIOT

3THNALICTATHLIA CNIOH H NEPEHOCAT €r0 B HOBYIO MONHITPOHICHOBYIO MPOBGHpKY BMECTHMOCTBIO 15 oM.

Q1c3 Hayund-
TeXRHHECKOR

#* RUPMETHRH
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Macc-CEKTPOMETPHYECKMM JETEKTOPOM. YCNOBHA XpOMaTorpadHpoBaHMs H NapaMeTpsl HaCTPOHKH
Macc-ZeTeKTopa TaKHE )K€, Kak M NpH NOCTPOCHHH FpajyHpoBovHOro rpaduxa m. 8.3. Onpemenspor
IUIOWIAAM TNIMKOB, HCIONB3YA KOMIBIOTEPHYIO cucreMy o6paborke curxanos. Ilposopar ananus asyx
NIapaJUIeNBHEIX 1Po6.

BIXXX-MC ananmu3 06pasioB HOJXKECH BRIIONHATECA B BHAC CEPHH H3MEpEeHHi BKIOvaromed: 1)
rpagyHpOBOMHBIE pacTBOpbL, 2) uccneayemsni obpasen, 3) oOpasusl KoHTpons CTaGHIBHOCTH
rpanynposxi (QC).

Pe3ynbTarsl A3MEPEHMH OKPYIIIAIOT 0 BTOPOTO 3HAKA IIOCJIE 3alIATOH W BEIPAXXAIOT B MKI/KT.

Ecnu MaccoBas OIS aHAIHTA B aHAIH3HPYeMOl npolbe NpeBbIIacT 3HAYEHWE MAKCHMAILHOIO
rpafyMpOBOYHOTO YPOBHA, TO aHAJIN3 [IOBTOPSIOT C YMEHBUICHHOH B 2-5 pa3 HaBecKoi.

10 ObpabGomxa pesynvmamos usmepenuii

Pacyer comepaHus JISBOMHIETHHA, X, MKI/KT, IPOBOIAT 1o opmyIe:

CxV
m

. )

riie C — KOHIEHTpAIHA ICBOMHAIIETHHA, Hall icHHAs [0 IPAXYHPOBOMHOMY rpaduKy, Hr/cr’;

m — Macca HaBECKH, T;

V — o6bem pasBeZieHAA CyXoro octarka, 1,0 o,

3a OKOHUATENBHBIA PpE3yNbTaT H3MEPeHWsd NPHHHMAIOT CpefHee apudMETHIECKOe 3HaueHHE
pe3yAbTATOB ABYX TAPAUICIABHBIX OIpeAcIcHUM, BBMUCICHHA MPOBOAAT [0 TPETHETO 3HaKa IIOCHe
3angaTON K OKPYIfIOT 40 BTOPOro.

JomycTiMBle pacX0XACHHES MEXIY MapalIen-HBIMM ONPEAeNcHUSAME N0 OTHOINEHNIO K BEIHYHHE

CPEIHETO apuchemqecxoro 3HQYCHHA HE NOJKHBI NPEBLINATSH I,

PeaysibTar anaiusa X , IPEACTABIAIOT B CIEZYIOLIEM BHIE:
e ®)

rae X — pe3yJsTaT HepBoro NapalieNbHOro OlpeeNeHus;
X — pe3ynbTaT BTOPOro NapayieNsHOro ONpeieNeH s,
lapanTupoBaHHbBIN pe3ynbTaT H3MEDEHHH, BblNaBaeMblii JiaGopaTopued, MoOXeT 6BITH

NPEACTABJICH B BHIC!

(X £U(X)), t/xr, @)

rme X - cpenHee apHMETHYECKOe M3 Pe3ynsTaToB M3MEpeHmii 2-X MNapalleNbHEX mpob,
HOJTYYCHHOC B COOTBETCTBHH C nou PacCYMTaHHOE COrJIaCHO H.IO;
UX) - abcomoTHOe 3HAYCHHE MaKCHMaIBHOH  paCIIMPEHHOM

PaccunteiBacTes o hopmyie: Ornen HaYSHO-

reananeckoll

Um =U X0,0IXY, AnGopmauHi

# mwmmnai

20KYMEHTBURE




rae U - oTHocHTeNsHOe 3HA9¢HHE  MAKCHMAJBHOH  pAacHIMpeHHOM  CTaHAApTHOH

HEONPEACHECHHOCTH.

Ecnu Benruumna X OKashIBaeTcA MeHbIne npesiena wuamepennsa MmeroaumkH (CLOQ), To
BBIYHCIIEHHA IO dopmyne (2) He IIPOA3BOAT, a AAIOT OJHOCTOPOHHIOIO OUEHKY MacCOBO KOHICHTPAIHA
yrnesona B npobe B susie X < (CLOQ), rae (CLOQ) — HmxHWif Npe/ieN A3MEPEHHS METOAKH.

11 Ogpopmnenue pezynomamos uzmeperuit

PesynsraTsl m3MepeHnit opopMIIOT 10 GopMe, YCTaHOBJICHHOH HelicTBYIOMIEH B labopaTopuu
CHCTEMOH perucTpaiide JaHHBIX,

Pe3ynETaTl XOJDKHBI BKIIOYATh CIEAYIONTYIO HRGopMaImio:

— Haumenosanue (mudp) mpoOer;

— Jlaty npoBeXeHHA B3MEPEHMiH;

~ PesynsTaThl H3MepEHHH, BKIIOYas Bce HEOOXOAMMEIE NAHHEIE H IPOMEXYTOYHEIE PACUETEI,
— Pe3synsTare! napanneabHBIX ONPEACIICHMIH;

— OkoHuUaTeNbHEL Pe3yJIbTAT H3MEPEHHIl;

— ®amunuio oneparopa.

12 ITposepka npuemnemMocmu pe3ynbmamos UIMEPEHULl, NOAYUEHHBIX 6 YCIOGUAX
noemopaemocmu

TlpoBepky NMpPHEMIIEMOCTH pe3y/bTaTOB H3MepeHHi, MONyJYEHHBIX B YCAOBHSAX MOBTOPAEMOCTH
ocymmecTBIsOT cornacko m. 5.2.2.1 CTB UCO 5725-6. Jlsa pesynsTara UCHBITaHHH ACIDKHEI OBITH
TIO/Ty4eHE] B YCIIOBUAX MOBTOPSAEMOCTH.

PaccanTHIBafOT abCOMIOTHOE pacXOXAEHHE MEXTY pe3yibTaTaMH eJWHHYHEIX HaGmoacHui

|X =X z‘ , 3HAUeHHe KOTOPOro CPaBHHMBAIOT ¢ aGCOJMIOTHBIM 3HaueHHeM IIpefieNia IIOBTOPSEMOCTH 76,
AGCOMOTHOE 3HAYCHUE NIpeJieNa IOBTOPSAEMOCTH 6., MKI/KT, pACCHHTHIBAIOT 110 hopMyIte

e =0,01-7- X ©

rae 0,01 ~ xoadhHUHEHT nepecueTa U3 NMPONEHTOB;

X - cpenHee apudMeTHYECKOe 3HAYCHHE ABYX Pe3yJILTATOB eMMHMYHEIX Habmomenui, r/100r;

r — OTHOCHTENHHOE 3HAYCHHE Npesiena IOBTOPAEMOCTH, %, yka3aHHoe B Tabmune 1.

Ecnmu mins 3HadeHHs abCONMOTHOTO PacXOXAEHHA MEXAY ABYMS pe3yNbTaTaMH eIUHHIHEIX
HabmozeHu} BRITONHAETCS YCIOBHE

lXx 'XzK”aac s )
TO 002 pesynbTaTa CUMTAIOT NMPHEMIIEMBIME H B Ka4decTBe pe3yibTaTa H3MEPEHHH YKas3hIBAIOT CpenHee

apudMeTHyECcKoe 3HaueHHe X , pacCuuTanHoe no gopmyne (3). mm——
R i,
Ecs abCconoTHOE 3HAYEHHUE Pa3HOCTH NMPEBLIMACT 3HAYCHHE Fa5c, TO CISAYSH 5 VBT @1& )
éi, e MAVH ;" N
BT o i

pesynbraTa. Ecnu pasMax UeTHIpex pe3yibTaToB VMCIBITAHMI DABEH MIIH MEHBINE

NP -
it RO 9
W HOPRATHD ft
aoxymentalse X
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(dbopmysa 7), To cpemree apudMeTHIECKOE YeTRIpEX pe3yianTaror (opmyna 10) AOMKHO YKa3BIBATHCS
KaK KOHEIHBIH 3adBAEMbIH pe3ynbTat.
leax - Xmin I S("ROJL (8)

rae CR(mj = 3,6XS; (9)
3HaueHuA s, npeAcTaBNeHs! B Tabmmie 1.

3 (10)

Ecim pannoe ycnoBHE He BBIIOJNHSETCH, TO CHEAYeT OTKA3aThCd OT MONYYCHHBIX AaHHBIX,
BBIICHHTD H YCTPAHHTh TIPHIHHBL, IPHBOAAIINE K HEYAOBIETBOPHTEILHEIM PE3yIbTaTaM.

13 Ilposepxa npuemnemocmu pe3ynomamos USMEPEHUll, NOAYYEHHLIX 6 YCAOBUAX
NPOMEICYMOYHON NPEYUIUOHROCIMU

IIpoBepKy NMpPHEMIIEMOCTH PE3YJBTATOB M3MEPEHHM, NONYYEHHEIX B YCIOBHSAX HPOMEXYTOYHOH
TIPeU3HOHHOCTH, ocymecTBILnoT cornacko CTh UCO 5725-6.

Tlocne npoBepKH TONYHMEHHBIX pE3YNLTATOB [ApajUIeNbHBIX ONpenelieHud N0 KpUTEpHIO

NOBTOPAEMOCTH 1O II.12 pacCUMTHIBAIOT CpeHee apHdMeTHYeckoe X IBYX pe3yNBTaTOB H3MEpEeHHH X
" X2 COOTBETCTBEHHO, MKI/KT':
Y=ol an

rie X1 #m X - cpefHHe 3HaUeHMd, PacCUYMTAHHbIE HA OCHOBAHHH [BYX NApPAUIEABHBEIX

[ SRR

H3MEpEHHH, BLIMHCIIEHHEIE O GopMyrne (3) B YCIOBHAX MPOMEXYTOUHOH MPEMU3NOHHOCTH.

PaccunuTEIBatoT aGCOMIOTHYIO pa3sHOCTh PE3YJNBTaTOB X1 ¥ X2, M CPaBHHBAOT ¢ aGCOMOTHRIM

3HAYEHUEM NIpeZiesia IPOMEXYTOUHOM PELU3HOHHOCTE CR 6,

CRy =001-CRyys - X (12)
rae 0,01 ~ xoadduienHT 1 Nepectera IPOLEHTOB;

2 r’
CR0,95 = r/(yn) - —2' s (13)

rie r " r,z(m, - OTHOCHTENbHBIE 3HAYEHHs TIPENIE/IOB NMOBTOPAEMOCTH H TPOMEXYTOYHOH
NpEIH3HOHHOCTH, YKa3aHHbIe B Tabmuue 2.

Ecnn JJISL 3HAYCHU S abcomoTHOrO PacXOXICHUA MEXIY PE3YJILTATAMHA BBIIOJIHAECTCH YCnoBHE

X1 = X2[(CR,.. (14)

TO 002 KOHEUHBIX pe3ynbTata, IOJIYYCHHBIC B YCIOBUAX npomex(yro'moﬁ TPEHU3HOHHOCTH, CYATAIOTCA

NpreMIEMBIME ¥ CpeliHee 3HaYeHue X , paccumrtaHHOe 1o popmyie (11), Moxer GBHITH HCHONBE30BAaHO B

Ka4eCTBE 3asiBJIACMOro pe3ynbpTara.




14 ITposepka cmabunvrocmu pe3ynomamos uzmepenuii

CraGWIBHOCTE PE3YNETAaTOB H3MEpeHHIH OpOBEPACTCA C HCTONB30BAHHEM KOHTPONBLHOH KapThl
lyxapra (R-kaprta pasmaxos no MCO 8258) B coorsercrean ¢ CTb UCO 5725-6 n.6.2.2.

TIpx NOCTPOESHHA KOHTPOMBHOM KAPTH MCIIONB3YIOT KOHTPOIBHYIO paGouyio npoby cTaGHIBHYIO

BO BpPEMEHH (HampmMep, NHIIEBOH NPOAYKT ¢ BHECCHHEM JICBOMHICTHHA, COOTBETCTBYIOIMA obnacTa

MPUMEHEHNA JJAHHOW METOIMKH C YCTAHOBIEHHBIM CpoxoM romaocTH). ConepikaHHe JICBOMHIICTHHA B

KOHTPOJILHOM paGoueil mpobe ROIKHO COOTBETCTBOBATH AHana3oRy Mimepenwit. Konrpomsras paboyas

npoﬁa JOJDKHA XPAHUTBECH B YCJIOBHAX, obecneynBarOIAX CTabWIbHOCTD KOHIICHTPALAH JICBOMHULICTHHA

BO BPEMEHH.

PaccuurbiBaiot:
- [EHTPANbHYIO JIHHHIO: daxs;,
rae d; = 1,128 (xo3ddummenHT v pacyeTa HEHTPANBHOM JTHHHY UL n=2);
- rparuns perynmuposarua: UCL=Dsxs,,
rae D; = 3,686 (xoaddprumenT s pacuera rpaHUIB! PEryTHPOBaHHA Njii n=2);
- mpexynpexnatorque rparausi: UCL=Dz(2)xs;,
rae Da(2) = 2,834 (xo3ddumment ans pacyera npeAyNpeRAAOMEX rpaHUll It n=2);
Sy — CTAHIAPTHOE OTKJIOHEHHE HOBTOpseMocTH, % (Tabnuna 1).
OueHKy CTaBNapTHOrO OTKJIOHEHHA NIOBTOPAEMOCTH Sy 33 OTUCTHEIHR niepuox (20 ~ 30 u3Mepenwir)
nonyvatot o dopmyse:

i
PR

5, = «lz—- id, =wld, , 15)
rae w, = Mxloo% - ;
(e pazMax;
Xﬂp"

Xii # X3 — pe3y/IbTaThl IEPBOIo U BTOPOro ONpeeNeHus I i-0i mapsl, I/KT;
Xepi - CpenHee 3HAYCHAC PE3YNBLTATOB IEPBOTO H BTOPOro ONpPEACICHHH JUIA i-0#f napsL, r/kr

L — xona4ecTBO Nap NPOBEACHHBIX H3MEPEHHH 32 oT4eTHBIH Neprok (20 - 30 m3mepenuit),

Tomy4eHHbIe 3HaYESHAA 3aHOCAT B JIMCT JAHHBIX KOHTPOJIBHON KapThl:

Jlata nposencHns Ha6monaeMsie 3paueHHs
Pasmax w, %
aHam3a Xj X3 Xa ° Onmucanne
Cymma
Cpenuee 3HaucHne

I'papmaecku mo oca X OTKIANRIBAIOT XATY HPOBEACHHS aHAIA3a, N0 OCH Y

OTMEYAIOT HEHTPANBHYIO JIMHHUIO H JIMHUH OpeRyNpeXIalomiel B perynupyromei rpains
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Wurepnperamuio  pe3yNbTaTOB  OpPOBOAST B COOTBETCTBHM ¢ TpeGoBammsaMm
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ITPUIIOXXEHME A
(o6sa3aTensHOE)

Hopmamueénsie ccoinku

Maumnsl, Opubops B ApyrHe TexHuyecKHe usfenus. Hcnonnenns s
PATIMYHEIX KIMMAaTHIeCKHX padioHoB. KaTeropum, ycnoBus 3KCIUTyaTallH,
XpaHeHHs W TPAaHCHOPTHPOBAHMA B JacTH BO3NCHCTBUA KIMMAaTHICCKHX
¢paxropor BHEmHEH cpezbl.

Uncrpyxumu «OcHOBHBIC mpaBuia 6e30nacHOCTH paGoOTBI B XMMHYECKUX
naGoparopusax». — M.: Xumusa, 1979 r. ; O6mme npaBuna noxapoi
GezomacHocTH Pecy6muxe Benapych mns oOIiecTBEHHBIX 3NaHHA
COOpYIKEHHH.»

Cucrema cranpaproB OesomacHoctH Tpyda. Iloxkapnas Ge3omacHOCTS.
OO6mue TpeGoranms.

Cacrema CTaHAapTOB GesonacHOCTH Tpyna.
npousBozicTBeHHOE. O6ume TpeboBanns 6e30macHOCTH.

O6opynoBanue

TponyxTs MumeBkie ¥ OPOAOBONLCTBEHHOE Chiphe. Meronml oT6opa npob
AN ONPENCIICHAS nmoxasareneii 6e30NacHOCTH.

TounocTe (mpaBHILHOCTE M NPEHU3HOHHOCTH) METONOB H DPe3yNBTATOB
u3mepennit. Yacte 6. Hcnmone3osaHme 3HaYCHHH TOYHOCTH HAa OpaKTHKeE
(ISO 5725-6:1994/Cou4.1:2001,IDT)
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MPHJIOXEHME b

(obs3aTensHoE)

Hpumep memoouxu pacuema HeonpedeneHHOCIMU USMEPERUT
1 Onucanue usmepaemoii 6eausuns
Wsmepenue cofepxanus JICBOMHIETHHA B TMINEBBIX NMPOAYKTax B koHueHTpammsx 0,2 — 1,0
MKr/kr coracio MBH BimodaeT ciieyiomue onepanyn:
- Otfop HaBeCkH aHAH3HPYeMOH IPOOEI,
- OKCTPaKIHMIO JICBOMHIECTHHA STHNALIECTATOM H3 NUINECBON MaTpPHIEI,
- O6e3xupHBanue NpoSeI ¢ TOMOMIBIO reKCaHa;
- JloourcTky npoObHl H KOHIEHTPHPOBAHHE JICBOMMIECTAHA C HOMOINBIO TBEpAOPa3HOMH
IKCTPaKIHK;
- OuILTpaIEIo 3M0aTa Yepes MeMOpaHHEIH GMIETP MIJUTHTIOPE;
- XpomarorpadupoBaHHe Ha XHAKOCTHOM XpomMarorpade.
MaremaTaIecKas MOAENb H3MEPECHHHR BEIPAXACTCA COOTHOMMEHAEM:

_ Cx¥v
mxRec

x Fy,, M

rzte C — KOHUEHTpAIMS JICBOMHIIETHHA, HAH/ICHHAS TIO FPAYHPOBOIHOMY TpadHKy, HI/cM’;

m — Macca HaBECKH T

V - obvem passejieHus cyxoro octarka 1,0 o’ ;

Rec ~ crenens N3BNCUEHHS,;

Frep — haxTop IMOBTOPACMOCTH,

Ucxona w3 nony4ueHHON MOIENM, HEONMPEAENCHHOCTh HM3MEPEHHOH MacCOBOH KOHUEHTpalMH
JIEBOMALETHHA BKIIOYAET CIEAYIOLIHE OCHOBHEIE COCTABIIAIONINE:

a) HEONPEeNIEHHOCTh, 06YCIOBIEHHYIO CyyalfHEIMU dakTopamu ((hakTop MOBTOPAEMOCTH);

6) HeonpemeNneHHOCTh, OOYCNOBICHHYIO NOCTPOCHHEM H HCIIONB30OBAHMEM TI'PafyHPOBOYHOM
xapakrepacTuky (I'X);

B) BEONPEEICHHOCTh, 06YCIOBIEHHYIO CMEMEHAEM METOa;

I) ApYrHe COCTABIITIONMHUE HEOMPEIENSHHOCTH, He YYTCHHBIE IPH UCCIEIOBAHMH IIPEIHIHONHOCTH

H CMEUICHHUA.

2 Oyenueanue omuocumensuoti cmandapmioii neonpedenenrocmu (OCH), obycnosnennoii

cayualinsimu ghakmopamu
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YaurteiBas, YT0 pe3ynbTaT H3MEPEHHS NONYYAIOT YCPCAHCHHECM PE3yNBTAaTOB ABYX NapalTCIbHEIX
onpejieNeHUl, ONEHKY OTHOCHTENbHON craHmapTHOH Heonpeaenenroctn (OCH) paccuwtemBann 1o

tdopmysne:

S

u = L 2

.= 75 @

PesyabTatsi npeacrasnens B Tabnmne 1.
Tabmana 1 - OTHOCHTENIbHBIE CTAHZAPTHBIC HEONPEACNCHHOCTH, OOYCNOBNEHHBIC CydJalfHBEIMA
thakTopamu

Tlokasatens OTtHocuTEILHAS CTAHAAPTHAS
HaumenoBanue aHTHOMOTHKA TIOBTOPAEMOCTH, % HEONpPeAENIEHHOCTh, %
S UFrep
JleBOMHIIETHH 5.2 3,68

3 Ouenueanue ommuocumenvrod cmandapmuoli Heonpedenennocmu, o00ycnosiennoii
cMeuienuem memooa
Ilps MeTponoruyeckolf arTecTald¥ METOJAMKH YCTAHOBJNCHO, YTO MAKCHMANBHOE 3HAYCHHE

OTHOCHTENBHON CTAHAAPTHON HeONnpeAeNeHHOCTH, 00YCIOBICHHON CMEINECHAEM ClIeRyIomee:

Jns nesomuneruda: u(Rec) % = 0,72 %.

4 Ouenusanue Heonpedenennocmu, 00yYCROGIEHHOW nNOCMpPOeHUEM U UCRONLIOGAHUEM
zpadyupoeounoii xapaxmepucmuxu (I'X)

Tlpp MeTponormyeckofft aTrecTallii METONMKH YCTAHOBJCHEI 3HAaYEHHS OTHOCHTENbHOMH
CTaHNaPTHOM HEONpEeNeNeHHOCTH, OOYCIOBACHHON MOCTPOSHHEM H HCHONH3OBAHHEM FPATYyHPOBOYHOMN

xapaxrepractuxu (I'X). Pesynbrarsr npencraBiexs! B Tabnaue 2.

TaGmuua 2 - Pesynbrarel HMCCHeOBaHMN OTHOCHTENBHOH CTaHTApTHON HEONMpPEACICHHOCTH,

o0yCIOBNCHHOM HOCTPOEHHMEM H  MCHOJB30BaHHEM TIpanyHpoBOuHOH  xapakTepuctuku (['X)
(reBOMMUETHH)

X;, HT/CM” Uiy %6 Ui, %o Upx, %
0,100 7,7 3,5 8,4
0,200 39 17 43
0,400 2 0,9 2,2
0,800 1,1 0,4 1,2
1,000 1 0,3 1,1

5 Oyenusarue opyzux cocmasnaoOMux HeonpedeeHHOCM
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MaremaTHyeckass MOHENL H3MEPEHHA, KPOME NpPEACTABICHHLIX BbINE BXOMRAL

OUCHECHHbIX 70 HMEIOIMMCH [JaHHBIM 00 NPCLUHM3HOHHOCTH H M3BICYCHHIO

COCTaB/IAIONIHE HEONPEAEICHHOCTH, CBA3aHHBIE C TPOGOMOATOTOBKOH Uy,
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3HayeHHe U, COCTaBIILET:

2
u, = Jul, +ul, 3)
L€ Upm — OCH, cBsizanHas ¢ B3BEIIHBAHHEM [IPOOEI;

3
Uy — OCH, crasannasg ¢ usMepeHHeM o61mero o6seMa 3KCTPaKTa Unv(icw )-

3HavucHHeE Uy, BEIACHAETCA 0O dhopMyne:

= Yo 100% @
m

u

ric m - MEHEMATGHAs Hasecka Wi aHamsa 1000 mr;
Ucxoms u3 TOro, YTO mpH B3BEMIMBAHWH [PUMEHSUIMCh BECH! JIAOOpATODHEIE JNEKTPOHHEE T

NOTPEIHOCTLIO B3BEIUMBaBHUA + 0,3 MT, BRIMHCIIEM Upecy TIO pOpMyIIE:

03
%, =—=x+2 =0,2449 )
Y]
gy = 2o 100 = 22449100 = 0,024495% ©)
1000

3HavyeHHe u,y BEIYUCHSETCS 110 PopmyIe:

K 2
U,y = Ui, v, Q)

OueHuBanach CTaHJApTHad HEONpEACNEHHOCTh obbema mumeTku 1 cM®, Hexoms u3
TIpEANOOXKEHN)S, 9TO TeMIepaTypa B aboparopru xonebanack B mpeaenax (20+5)°C, a xooddunaent
paciMpenus Bozbt (70% noasmwkHo# dasb) coctasnser - 0.000207.

4, 001 _

= =L = Srag = 0004082 ®)
u, = 0,00023; x5x1_ 0 000598 ®
v =/0,0040822 +0,000598> = 0,00412556 (10)
= 2002998 1 5006 = 0,412556% an
u, =/0,024495% +0,412556* = 0,413% 12)

B rtabnuue 3 mnpencrasinen OlOKeT HEONMPENCNCHHOCTH H3MEPEHHH, pacCUMTaHHbie Jns npob6 ¢

CONCP)KaHHEM JICBOMMIETHHA B YKa3aHHOM JHana30He H3MEPAEMBIX KOHIICHTP&IIHﬁ.
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Tabmuma 20 - BiomkeT HeONMpeeNeHHOCTH H3MEpeHMi, paccUMTaHAbi g npoGBl ¢ colepRaHHEM

JIEBOMHIICTHHA B THANIA30HE H3MEPACMEIX KoHLeHTpanwii 0,2 -1,0 Mxr/kr

Hcrounuk HeonpeneleHHOCTH Tun Omocaremaas mm“"{“‘a”
OICHKH HEOIIPE/IENIEHHOCTh, %

IToBTOpsieMOCTE  pe3yNLTATOB  H3MEPEHHUI A UFrep)
MAacCOBOM KOHIEHTPalHH JIEBOMWIETHHA B
_npobe 3,68
O6paborka npo6ei B Uy 0,41
Wspsieuenune A u(Rec) 0,72
[MocTpoeHue U UCHONB30BAHAE A Urx
rpafydpOBOYHOM XapaKTePHCTAKH 8,4
Cymmaphasi crasjapTHas U
HEONpPEACICHHOCTD ) 9,2
Pacmmpensas veonpeaenenHocTh (K=2) U 18,4
*) CymMapHas CTAHJApTHAS HEONPEIENEHHOCTh BHMUCIACTCA 10 hopMyne: u, = 1/ > uf
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MPUIJIOXXEHUE B
(ob6s3aTensHOE)

Hpumepsi xpomamozpamm

- MRM (321.0 -> 152.0) 023 CAP 0,5 ng-..

321.0-> 1520 ,321.0-> 257.0 )

- MRM:2 (3.024-3.533 min, 51 seens) (32

g x1g; ' 3.248 £ x10 2 Ratioss4.9. i g x10 3] 1520
a 3 & ~ . i B
© 228} 1 AR ' 51. teo2 o 20
2: H : :
1'15..3,. 08 / ‘ﬂ 4t ;
15} : Ao 34 -
125+ S : o o
e ; 2] i
075 E - ‘,
05 s ! A 3210
0.25 o e s A " . ; - 0- i '3 ol —""“‘§
25 4 3 31 32 33 34 35 150 200 250 300
Acquisition Time (min) Acquisition Time (min) Mass-to-Charge (mvz)
- MRM (326.0 -> 157.0) 023 CAP 0,5 ng-.. |} 326.0->157.0 - MRM:1 (3.061-3.570 min, 51 scans) (32..
§ x10 2} 3.225 | gx102] £ x104; 1570
S 5 : g 0.8 © s |
. i g
3. LA E s
’ Lo : ;::l ) ‘?
£ i 4
? P £ o2 -
1 5 . e gt
f [ ) - L 3260
it L— v ; 5 0-mnii ;i &
35 25 3 35 4 150 200 250 300
Acquisition Time (min) Acquisition Time {min} Mass-to-Charge (miz)

Pucynok 1 - XpoMaTtorpamma 1 Macc-CIEKTp CTaHAAPTHOTO PACTBOPA JICBOMANICTHHA KOHIICHTpAUHEeH

0,5 ur/cm’ CO/IePXKAUIEro BHYTPEeHHUH CTAHNAPT IEBOMHIETHH-AS KOHUeRTpauuel 1 ar/cm’®
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- MRM (3210 -> 152.0) 032moloko + wne. |[321.,0-> 152.0 , 321.0-> 257.0 ~ MRM:2 (3.085-3.492 min, 41 scans) (32.

£ x102” A r £ x10 2! Ratio=61.7 T § x10 3: 1520 2670
3 124 - ¢ = : . i '
8 1‘2-g b e i g . AN 3 s
141 8 3
| 3
[}
3
$ )
3210
— | S F—
31 32 33 34 35 150 200 250 300
Acquisition Time (min) Mass-to-Charge (miz)
326.0-> 157.0 I - MRM:1 (3.051-3.530 min, 48 scans) (3L
g’“g? R Rt | % LI e ’xw” 1b70 Y
;_. H hd .
8 ; g 0.8
€
3 os-
L g 04’
P 02’ i
| !
IR | o TN RS I 1280
N : - . 9 :: " - iy R 3
3 35 4 25 3 35 4 150 200 250 300
Acquisition Time (min) Acquisition Time (min) Mass-to-Charge (m/z)

Pucynok 2 - XpoMarorpamMMa u Macc-CeKTp, HOJMydeHHBIE IPH aHa3e OPOOHI MOJIOKa - CHIphS
C BHECEHHBIM Cofiep)kanneM ieBoMuneTHHa 0,3 MKI/KT ¥ coziepxalle#l BHYTpEHHHAIM cTaHIapT

JNcBOMHIETHHa-d5 KOHNeHTpanueH 1 Hr/cm®
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https://meganorm.ru/Data2/1/4294821/4294821184.htm

