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1. OO0mme nosoxeHns

Hacrosias MeToauKa MOBEPKH paclpocTpaHseTcs Ha Xxpomarorpadsl razossie M6 (naiee
— XpoMarorpadsl), npeHa3HauYCHHBIE VIS KAYSCTBEHHOIO B KOJIHYECTBEHHOTO aHAIH3a (H3MEPEHHS )
COZIepXKaHUS KOMIIOHEHTOB, BXOJISAIHX B COCTAaB OPraHHYeCKHX W HEOPraHHYECKHX CMeceit BeIecTs,
B COOTBETCTBHH C aTTECTOBAHHBIMH METO/IaMH (METOJMKAMH ) H3MEPEHHIH.

1.1 Hacrosmas MeToJMKa NMOBEPKH YCTAHABJIMBAET METOJAbl H CPEJACTBA MEPBHYHOMN
NOBepKH Xpomarorpada mepel BBOJAOM B 3KCIUIyaTalMIO, NOCJIE PEMOHTa H TEPHOIHYECKOMH
MOBEPKH B IPOLECCe IKCIUTyaTal[HH.

1.2 Hacrosmas MeToAHKa TNOBEpKH OOecrnedMBaeT MPOCISKHBAEMOCTh TMOBEPSIEMOTO
xpomarorpada K ceayrOIHM rocyapCTBEHHBIM NIEPBHYHBIM 3TATIOHAM:

- k I'ocymapcTBeHHOMY NEPBHYHOMY 3TAIOHY €AHHHII MOJISAPHOH N0JIH, MACCOBOM JOJH H
MacCoBOH KOHIEHTPAllHH KOMIIOHEHTOB B ra3oBBIX M rasokonjaeHcarHsiX cpezax ['DT 154-2019
(nanee - I'DT 154-2019), yro BBIMONHSETCS NYTEM pealu3alliH Ha XpoMarorpade MeETOmUK
H3MEpEHHIl ¢ IPEMEHEHHEM CTaHAAPTHBIX 00pa3noB yTBEpKAEHHOTO THIIA COCTAaBA HCKYCCTBEHHOM
XHIKOM cMecH MeTwimapatoHa B u3ooktaHe ['CO 11057-2018 (tabmuma B.3 Tlpunoxenmns B
HacTosmied Meroauku), mnpociexuBaeMblx kK [DT 154-2019, cornmacno T'ocynapcrBeHHON
MIOBEPOYHOM cXxeMe /s cpeZicTB u3MepeHuit (nanee - CH) conepxkanus KOMIIOHEHTOB B I'a30BbIX H
ra30KOHJIEHCATHBIX cpejax, yreepkaénHoi [Ipukazom denepaibHOro areHTCTBa 10 TEXHHYECKOMY
perynupoBaHuio H MeTposiorad Ne 2315 or 31.12.2020;

- ¥ I'ocyzapcTBeHHOMY MEPBHYHOMY STANIOHY €JHHHIl €THHHIBI MaccOBOW (MOIAPHOI)
JIOJIH # MacCOBOM (MOJISPHO#) KOHIIEHTPAIIHA OPraHHYeCKHX KOMIIOHEHTOB B KHJIKHX M TBEP/BLIX
BEIIECTBaX H MaTepHalaX Ha OCHOBE MKHIKOCTHOM M ra3oBOH XpOMAaTO-MacC-CIEKTPOMETPHH C
W30TOMHBIM paszbaBinenneM © rpasumerpun ['DT 208-2024 (manee - I'DT 208-2024), uro
BBIMIOJIHAETCA TNYTEM pealn3allHid Ha Xpomartorpade METOJHK H3MEPEHHH C NpPHMEHEHHEM
CTaHAapTHBIX 00pa3suoB YTBEPXKAEHHOrO THNA cocTaBa rexcajgekana I'CO 7289-96 (rabauua B.3
Ipunokenns B HacTosmeld METOIMKH) H CTAHAAPTHHIX 00pasIoB YTBEPKIEHHOrO THMA COCTaBa
nectunaaa TAMMA-TXIID (nmunanasa) T'CO 8890-2007, npocnexwuBaembix k ['DT 208-2024,
cornmacHo IOCysapcTBEeHHOM MNOBEPOYHOH CXeMe JUld CPeACTB H3MEPEeHHH COoNepKaHHs
OpPraHHYecKHX H 3JIEMEHTOPraHHYECKHX KOMIIOHEHTOB B JKHJKMX M TBEPJABIX BEIUECTBaX H
Mmarepranax, yreepxiaeHHOH [Ipukazom @enepanbHOro areHTCTBAa IO  TEXHHYECKOMY
perympoBaHuio H MeTponorau Ne 988 ot 10.06.2021 .

1.3 Meroza, obecrnieunBalONIMii peaTH3aliio METOAHKH OBEPKH — IIPAMBIE H KOCBEHHBIE
M3MEpPEHHsS TOBEPSIEMBIM CPEJCTBOM H3MEDEHHH BEIMYHHbI, BOCIIPOH3BOAMMOM CTaHIApPTHBIM
obpasuom.

1.4 Ha ocHOBaHMH NMMCHMEHHOTO 3asBIICHHS BJaJieNblla XpoMaTorpada B cBoOOOAHOH
dopme momyckaercs NpoBeICHHE NEPHOHYECKOH MOBEPKH OT/IE/IBHBIX A€TEKTOPOB C YKa3aHHEM B
CBEJEHHAX O noBepke HHpopMmaruu 06 06bEME NPOBEIEHHOMH NOBEPKH B CBHICTE/ILCTBE O MOBEPKE
(B ciydae ero opopMIeHHS) W B CBeJCHHSX, HanpapiseMbiX B PenepanbHblii HHGOpPMaHOHHBIH
¢donx mo obecneyeHHIO eJHHCTBA H3IMEPEHHH.

2. Tlepeuens onmepanmii MOBEPKH CPEACTBA H3MEPEHHI

2.1 Ipu npoBeieHHH MOBEPKH JAODKHBI OBITH BBIIOTHEHBI OTEpAlliH, yKa3aHHbIE B
tabmune 1.

Tabnuua 1 - Onepauyy NOBEPKH

O6s3aTenbHOCTD Homep nyHkTa
NPOBEJCHHS ONICPallHd | METOIHKH TTOBEPKH,
NP NOBEpKe B COOTBETCTBHH C
HanMenoBanue onepansy OBEPKH KOTOPHIM
NepBHYHON nep “OIEHHCCK BBITIOTHAETCS
o8 ornepaius oBepKH
1 BHemH#Hi 0CMOTp Cpe/IcTBa H3MEPEHHI aa na 1
2 IloaroToBKa K NoBepke H onpoboBaHue = i 8
cpeicTBa H3MEpeHHH
2.1 KoHTponb ycloBH# MOBEPKH na na 8.1
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O6s3aTenbHOCTD Homep mynkTa
MPOBEJICHHS ONIEPAlHH | METO/IHKH TIOBEPKH,
HanmeHoBaHMe onepalny MOBEPKH P NOPepRs BRCVIRCU TR
.. | mepHoIHYecK oo e
NEePBHYHOM oif BBITTOJTHSETCS
OTIepaIlHs TIOBEPKH
2.2 Ho,u.rozosxa K IIOBEPKE Cpe/CTBa = 1a 82
H3MEpPEHHH
2.3 OnpoGoBaHue cpeacTBa H3MEPEHHIH na aa 8.3
3 IlpoBepka nporpaMMHOro obecne4eHus & - 9
CpE/ICTBA H3MEPEHHH
4 OnpeneneHne METPOJIOTHYECKHX
XapaKTePHCTHK CPEICTBA H3MEPEHHH H s - 10
NOATBEPAKICHHE COOTBETCTBHS CPECTBA
H3MEPEHHH METPOJIOrHYeCKHM TPeDOBaHHIM
4.1 OnpenencHre ypoBHS QIYKTYaIlHOHHBIX = 0 10.1
IIYMOB HYJIEBOTO CHTHaJIa
4.2 OnpeneneHue npesiea AeTCKTHPOBAHUS na a 10.2
4.3 OnpeneneHHe OTHOCHTEIBHOIO
CPEIHEKBAJAPATHYECKOIO OTKIIOHEHHS Ja na 10.3
BBIXOJIHOTO CHTHaa (TUTOMIA/IH TTHKA)
4.4 OnpeneneHre OTHOCHTEIBHOTO H3MEHEHHS
BBIXO/THOTO CHTHaNA (TJIOmaIu nuka) 3a 24 na na 10.4
qaca HenpepbiBHOH paboTsl
3. TpeboBanus K YCJOBHAM NPOBeIeHHS MOBEPKH
3.1 Ilpu npoBeieHHH MOBEPKH COOMIOAAIOT CIEAYIOIIHE YCIOBHA:
TEMIIEpaTypa OKpYKalomIeH cpesibl ot +15 °C no +30 °C;
at™Moc(epHOe naBieHne ot 85 no 106 kIla;
OTHOCHUTENbHAS BIAKHOCT BO3yXa ot 20 % no 70 %

4, TpeOoBaHus K cHENHAJHCTAM, OCYIECTBISIONIHM NOBEPKY
4.1 K mpoBeeHHIO TIOBEPKH JOMYCKAIOTCS JIHIA, HMEIOIME TEXHHYECKOEe 00pa3oBaHuE,
u3yyuBmue PyKOBOACTBO MO 3KCIUTyaTalliH Xpomarorpaga H HMEIOMHME HAaBBIKH paboTHI C

xpomarorpadom.

4.2 Jlns nony4eHHs pe3V/IbTaTOB H3MEpPEeHHH, HeOOXOAHMBIX JUIS MOBEPKH, JONYCKAeTCs
yyacTHE B IOBEpKE omeparopa, OOCTyXHBaloOmero (3KCIUTyaTHpyIOmero) xpomarorpad (mox

KOHTPOJIEM MOBEPHTEIA).

5. Mertpoaorudeckne H TeXHHYeCKHe TPeOOBaHHA K CPEICTBAM NOBEPKH
5.1 TIpu npoBeIcHHH IOBEPKH IPHMEHSIOT CPEZICTBA, yKa3aHHbIE B Tabnuie 2.

Tabmuua 2 - Cpencrea moBepkH

n. 8 Kontpous ycnosuit
NOBEPKH (MPH MOATOTOBKE
K TIOBEpKEe H ONpoOOBaHHA

Cpe/icTBa H3MEPEHHIH)

- TeMImepaTypsl OKpYXKarolled Cpelsl B
nuanaszone waMmepenuit ot +15 °C go +30 °C ¢
abcomoTHo# norpeurHocTs0 £0,5 °C;

- arMoc)epHOro JaBleHHs B JWanasoHe ot 835
no 106 xIla, ¢ abcomoTHON MNOrpeMHOCTHIO:
0,3 xIla

Onepauus oBEpKH, MeTtposiorudeckue U TeXHHYECKHe TpeOOBaHHA Ilepedens
Tpe6ylolHe MpHMEHEHHe |K Cpe/CTBaM II0OBEPKH, HEOOXOMMMBIE [UIA|  PEKOMEHIYEeMBIX
CpEJCTB MOBEPKH NPOBEJICHHA OBEPKH CpPeZICTB MOBEPKH
CpencTBo H3MEpEHHIA: Wameputens

BIIQKHOCTH H
temnepatypsi UBTM-7
per. Ne 71394-18
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Onepauuy NOBEPKH,

Tpebyromue npuMeHeHHe
CPEJICTB TIOBEPKH

MeTpoioTHYECKHEe H TeXHWYeCKHe TpeGoBaHHS
K CpeAcTBaM TMOBEpPKH, HEoOXOoauMble ISt
MPOBEJICHHS TIOBEPKH

[Tepeuens
PEKOMEHTyeMBbIX
CPEJICTB MOBEPKH

- OTHOCHTENIBHOW BIQXHOCTH BO3JyXa B
muanaszone ot 20% no 70 % ¢ morpemHoCcThIo
+2 %

n. 10 Onpenenenne
METPOJIOTHYECKHX

XapaKTCpHCTHK

Crannaprasie o6pasiusi (CO) cocraBa
rekcajiekana ¢ MonspHo# goxneit or 99,0% 1o
100,0 %. I'panuusl 0MyCKaeMOro 3Ha4CHHS
abcomoTHo#t norpemHocty +0,06% npu
JOBepHTeIbHOMH BeposTHOCTH 0,95 —
nerexropsl JITTI u [TU]T;
CrannapTHbie 00pa3iibl COCTaBa NECTHIHAA
ramMa-I XI{I" (1mnana) ¢ MaccoBoO# Jonei
ot 98 % 1o 100 %. I'panuue! JomycKaeMoi
abCcoOTHOH MOrpeHOCTH aTTECTOBAHHOTO
snaueHud CO £0,06% npu noBepuTeNBLHOM
BeposTHOCTH 0,95 — nerexrop I3]1;
CrannapTasie o6pa3iisl cocTaBa
HCKYCCTBEHHOH JKHIKOH CMECH
METHJINIApPaTHOHA B H300KTAHE ¢ MacCOBOMH
KOHILEHTpanHeii MeTrmapatrosa ot 1,0-107
10 0,10 Mr/cm’. JlomyckaeMmbie 3HAYEHHS
OTHOCHTENIBHOM pacIIHpeHHOMH
neonpezenentoctd Uo=10% npu k=2 u P=0,95
— perexrop I1DJ1.

locynapcTBeHHbIe
cTaH/apTHbIe 00pa3ibl
(XapakTepHCTHKH
MPHBEICHBI B
[Tpunoxenun B)

Becsl HeaBTOMATHYECKOIO JICHCTBHS, KJIace
tounoctH | «cnemmanseii» no F'OCT OIML
R 76-1-2011 ¢ npenenoM B3BELIHBAHHS HE
6onee 220 r

Becsl naboparopHbie
anextporusie CE 124-
C per. Ne 50838-12

CpenctBa H3MepeHHit 00beMa BMECTHMOCTBIO
20 u 100 cM°, He Xyie 2-T0 K1acca TOYHOCTH

Kon6s1 MepHBIE
BMecTHMOCTEIO 20

¢ mpuTeptoit npobkoii o 'OCT 1770-74 100 em® mo TOCT

1770-74
Cpencrsa H3MepenHii 06bemMa BMECTHMOCTEIO | ['payHpoBanHbIe
1 u 5 c™’, He Xyxke 2 Kj1acca TOYHOCTH 110 NMHUTETKH

I'OCT 29227-91

BMECTHMOCTHIO 1 B §
em® mo T'OCT 29227-91

Boaa muctwumposannas no 'OCT P 58144- |Bona

2018 JUCTHJUTHPOBaHHAas 10
I'OCT P 58144-2018

M3ookTan kBamudpukammuy «x.4.» no TY 2631- | U3ookTan

026-44493179-98 ¢ conepkaHuEM OCHOBHOTO
BemecTBa He MeHee 98%

KBATH(UKALHA «X.9.»
no TY 2631-026-

44493179-98
lexcan kBanupukamuy «u.1.a» o TY 2631-  |T'excan kBanupuKauu
158-44493179-13 wmm CAS Nel10-54-3, «a.ganno TY 2631-

coJiep’kaHHe OCHOBHOI'O BEIIECTBa HE MEHEE

99%

158-44493179-13 unu
CAS Nol10-54-3

Ilpumeuanme - JlomycKaeTcss HCIONB30BaTh TPH MOBEPKE JpYrHe YTBEPXKJICHHBIE H
aTTeCTOBAHHBIE JTANOHbI EIMHHIl BEIMYHH, CpPEJICTBA HM3MEDEHHH YTBEPXKICHHOrO THNA H
TOBEpEHHbIE, YIOBJIETBOPAIONIAE METPOJIOrHYeCKHM TPeGOBAHHSAM, YKa3aHHBIM B TaO/IHLE.
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6. TpeGoanus (yciioBHA) No obecneveHHIo 6e30NaCHOCTH NPOBeCHHS MOBEPKH

6.1 Ilpu mpoBeneHHH NOBEPKH AOKHBI ObITH coOimoneHsl TpeOoBaHHs 0€30MACHOCTH,
IpHBe/IcHHBIC B PYKOBOJCTBE 11O 3KCIUTyaTaLlHH.

6.2 Ilpu npoBeicHUH NOBEPKH XpoMaTorpad HoJkeH ObITh HaJIEKHO 3a3eMIICH.

7. BHemHM#H 0CMOTP CpeACTBa H3MEpEHHIH

7.1 Ilpu BHEITHEM OCMOTpE MPOBEPSIOT:

—  OTCYICTBHE BHEIIHHX MEXaHHYECKAX NOBPEKIACHHWH (llapanuH, BMSTHH H Jp.),
BIHSIOIHAX Ha MPOIIeCC MOBEPKH Xpomarorpada;

—  NpaBHIBHOCTbH YCTAHOBKH Xpomatorpada;

—  COOTBETCTBHE KOMIUIGKTAlMW Xpomarorpada, CcorjacHO 3KCIUTyaTallHOHHOH
NOKyMEHTAlli! Ha HEeTo;

—  OpaBWIBHOCTh MOIKJIIOYCHHS TEXHOJIOTHYESCKHX Ta30B H COOTBETCTBHE HX
XapaKTepHCTHK TpeOOBaHUAIM IO YHCTOTE;

—  BO3MOXHOCTH HIEHTH(QHKAIIHH CPEACTBA H3MEPEHHH 110 MAPKHPOBKE;

—  HCIPaBHOCTH OPTaHOB YIpaBlIEeHHS, HACTPOHKH H KOPPEKIIHH.

7.2 Pe3ynbTaT BHENIHEr0 OCMOTpPAa CYHTAETCS MOJOKHTENbHBIM, €CIH Xpomarorpad
cooTBeTcTBYeT TpeboBaHMsIM, nepeuncieHHbM B m. 7.1. Ecinu nepeuncieHHble TpeOOBaHHS HE
BBITIOJIHAKOTCS, XpoMarorpad NpH3HAIOT HENPHIOAHBIM K MPHMEHEHHIO, JaTbHEHINHE ONEPalHH
[IOBEPKH HE IIPOH3BOJIAT.

8. IloaroroBka K mMoBepKe H ONPoOOBaHHE CPEICTBA H3IMEPeHHHH

8.1 KonTpons ycnoBuii MOBEpKH BHIIOIHSIOT B COOTBETCTBHH ¢ II. 3.1

8.2 TToAroToBKa K NOBEPKE CPEACTBA H3MEPEHUHM

8.2.1 IIpu noaroToBKe K IOBEPKE HEOOXOIHMO IIPOBECTH CIIEYIOIIHE OTIEPAIIHH:

= 03HAKOMHTBCS C JKCIUTYaTAIIMOHHOW JOKYMEHTalmel Ha Xpomarorpad, OIHCaHHEM
MPOrpaMMHOT0 obecTieueHHs H HACTOSIIEeH METOAMKOH II0BEPKH;

= yOenuThes, 4TO0 Xpomarorpad MOATOTOBIEH K paboTe COrfnacHo yKasaHHAM
PykoBojicTBa 110 3KCILTyaTallMH,

- yOeaMThCs, YTO BHINOIHEHBI MEPOIIPHATHS 10 00eceueH IO yCI0BHii 6e30MaCHOCTH;

- ybemuThes, 9TO MOBEPOYHEIE CMECH BhIIEPKaHbI IPH TEMIIEPAType MOBEPKH HE MCHEe
24 4.;

- TOATOTOBHTH K paboTe cpeicTBa INOBEPKH B COOTBETCTBHH C TpeOOBaHHIMH WX
3KCILTyaTallHOHHOM IOKYMEHTAIlHH.

8.3 OnpoboBaHue cpeACTBa H3IMEPECHHH

8.3.1 Bxurounts Xpomarorpad, T0XkaAaThes BEIX0A Ha pabo4Mil pexxuM (BCe HOAKIFOYCHHS
H 3aJaHHe PXUMOB PabOTHI BHIOJTHHTH B COOTBETCTBHH C 3KCILTyaTAllHOHHOH JOKYMEHTAIMe).
VenoBHs pexHuMa XpoMatorpagupoBasus NpH noBepke npuse/eHs! B Tadmuue b.1. Tpunoxenus b.

8.3.2 IIpoBecTH OIHO U3MEPEHHE.

8.3.3 PesynpraT onpoGoBanus xpomarorpada CIHTaeTCs MOJIOKHTEILHBIM, €CIIH 3HA4YCHUE
H3MepeRHs 110 11. 8.3.2 yI0BIETBOPHTE/BHO H HH(OPMAITHS O HEHCTIPABHOCTSX OTCYTCTBYeT. Eciu
TIepEYHCIEHHBIE YCIOBHS HE BEIIOMHSAIOTCS, XpOMaTorpad) NpH3HAIOT HEIIPUTOHBIM K IPHMEHEHHIO,
JAbHEHIIHE oNepaliH IOBEPKH He TIPOH3BO/IAT.

9. TIpoBepka NporpaMMHOro ofecrneueHns CPeICTBA H3MepeHHH

9.1 Jlns nposepku cootBeTcTBHA [1O BRITIOMHAIOT CIEAYIOLIHE ONCPAITAH.

CpaBHuBalOT HAeHTH(WKauuoHHble NaHHbie [10 ¢ HACHTH(HKAUMOHHBIMH JaHHBIMH,
YKa3aHHBEIMH B ONTACAHWH THIIA CPEACTBA H3MEPEHHH.

Jlnst 5T0r0 HeoGX0MMMO B HETepdetice MPOrpaMMHOro oOecnedeHrs XpomMarorpada Haxars
krornky "ITomoms", a 3aTeM HaxaTs "Vindopmanus o sepcuu”.

9.2 Pe3ynsTaT MONTBEPXKAEHHS COOTBETCTBHS MPOTPAMMHOTO OOeCIeuCHHsA CUHTaeTCs
TIONTOKMTETHHBIM, €CITH HOMEpD BEPCHH MPOTPaMMHOr0 ofecledeHHs Xpomartorpada He HHKe
YKa3aHHOTO B ONMCAHHHM THTa cpeAcTB m3Mepenuil. Ecim momep Bepcuu I1O He cooTBeTCTBYET

5
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HOMEpY, YKa3aHHOMY B OITHCAHHH THIA, XpOMATOrpad MPH3HAIOT HENPHTOJHBIM K IPAMEHEHHIO,
JanbHeHIIHe OMnepalii NOBEPKH He IPOH3BOAT.

10. OnpeaeneHne MeTPOJIOrHYECKHX XapPAaKTePHCTHK CPEACTBA H3MEpeHHH H
NOATBEP/AKAEHHE COOTBETCTBHS CPEICTBA H3MEPEHHiT METPOIOrHYeCKHM TPeboBaHHAM

10.1 Onpenenenne ypoBHs GIyKTYallHOHHBIX IIYMOB HYJIEBOIO CHIHAJIA

10.1.1 YpoBeHs IyKTyalHOHHBIX IIYMOB HYJEBOIO CHIHa/IA ONMPEAENIAIOT MOCIE BbIX0/a
xpomarorpada Ha pabounii peXXUM H IPHHHMAIOT €r0 PaBHBIM MaKCHMAaTbHOH aMIUTHTY/IE (pa3Maxy)
NOBTOPSAIOIMXCS Koebanuii HyJIeBOro CHrHaIa ¢ epHoioM He Horee 20 cexyHIL.

10.1.2 JIns onpeneneHus ypoBHS (IYKTyaIlHOHHBIX IITYMOB MPOBOMSAT PETHCTPALHIO

HYJIEBO# THHUH B TedeHHe 10 MUHYT, IPH 3TOM €IHHWYHBIE BRIOPOCH! JUTHTEIBHOCTEIO Oosee 1 ¢ He
YUYHTBIBAIOT.
10.1.3 PesymsTar ompeneneHuss ypoBHS (UIYKTYallHOHHBIX LIYMOB HYJIEBOIO CHIHasa
CHHTAETCS MONOKHTEIBHEIM, €CJTH MAKCHMA/IbHAs aMIUTATY/1a (pa3Max) MOBTOPAIOMKUXCS KonebanHi
HyJI€BOr0 CHTHala JUls [pPOBEPSEMOro JETEKTOpa HE TMpPEBBINACT 3HAYCHHS YPOBHA
(hIYKTYAIHOHHEIX LIYMOB HYJIEBOTO CHI'HaJa, ykazanHOro B Tabmune A.1 [punoxenns A.

10.2 Onpenenenue npeaena IeTEKTHPOBAHHS

10.2.1 Jlns onpeneneHus npejena JeTEKTHPOBAHHS BPYYHYIO MHKPOIINIPHIEM HIH C
MOMOIIBIO ABTOMHXKEKTOPa B XpoMmarorpad He MEHee HATH pa3 BBOAAT TOBEPOYHBIH pacTBop,
COOTBETCTBYIONIHI MpoBepseMoMy aeTeKTopy. [Iporeayphl IPUTrOTOBIEHHS TOBEPOYHBIX PACTBOPOB
OTHCaHBI B PHJIOKEHHH [

10.2.2 PerucTpupyioT 1 06pabarsiBatoT XxpoMaTorpammy npu nomom [10.

10.2.3 OnpezesioT MIoMma/h THKa KOHTPOJILHOTO BelecTBa (fanee — S), BHIPAXEHHYIO B
COOTBETCTBYIONIMX JUI KAXK/IOT0 JeTeKTopa eaquHuuax (MkB, oA, I'n).

10.2.4 TTpe/iens IeTeKTHPOBAHHS BHIYHCIISIOT 110 hopMyTIaM, TIpHBEIEHHBIM B Tabumue 3.

Tabmua 3. @opMyJibl Uisi BBIYHCICHHS Mpeiena IeTeKTHPOBAHHA

Tun perekropa ®opmyna PasmepHOCTH (bi){[?:;fbl
ITTI Coin = %Q_G r/em’ (1)
— G = E_ﬂ;_‘? rle )
— C. = 2_£S_G re 3)
M Cogy = %ﬁ r/em® (4)

rie  Cmin — npeaen AeTeKTupoBanus (1/cM’, /c);

Ax - YPOBEHB NIyMa, Olpe/enseMblii Ha POBHOM y4acTKe pabodell XpoMaTorpamMMsl (He B
30H€ HKa), 3aHKCHPOBAHHBI B COOTBETCTBHH ¢ TpebGoBanmsmH 11.10.1

G - Macca BBeICHHOIO KOHTPOJIBHOTO BEIECTBA, BHIpAXKEHHAs B rpaMMax;

O - oGBEMHBIH PACXOJI ra3a-HOCHTES, CM°/c;

S - nnomane nuKa.

10.2.5 Macca koHTpojbHOrO KoMnonenta G, r/cm’, onpenensetcs no popmye (35)

Ck'V'K
Kn

G =

) 3

3
rme:  Ck —MaccoBasi KOHIEHTPAIMA KOHTPOJIBHOTO BEIIECTBA B CMECH, I/CM.
V — 06beM BBEICHHOH KOHTPOIBHOM CMECH, CM°

3
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K — ko3 duumenT, yuuThBarowuii coaepxatnne gocdopa, azora u cephl B Metadoce,
paBHbIi cootBetcTBeHHO 0,118; 0,053; 1 0,122. B ocTansHbIX cryyasx Ko3Q(UUHEHT NPHHAMAIOT
PaBHBIM €IHHHIIE;

K - xoaddummenT nenenus npoGsl, KOTOPBI HCTIO/Ib3yeTca NpH paboTe co copocoM
1po6sI (IeNeHneM MOTOKa), pacCUMTHIBAaeMbIit 110 Gopmyiie (6)

Ky=1+= (6)

rae V. — pacxoz raza-HOCHTEJIA Mo JTHHEHA cOpoca mpodkl, cM>/MuH,

V — pacXoJl ra3a-HOCHTENS depe3 KOJNOHKY, CM°/MHH.

B ocransueix crydadax Ky = 1.

10.2.6 Pesynsrar onpezeneHHs Ipeaeia ACTEKTHPOBAHHS CYHTAETCHA IOJIOKHTEIbHBIM,
€CIIM MOJIyYEHHOE 3HAYeHHe mpenena AeTeKTHpPOBAHHSA Cmin Ul NMPOBEPAEMOro JAETEKTOpa HE
IpeBbIIIAeT 3HAYCHHS, YKa3aHHOTO B Tabmuie A. 1.

10.3 OnpeneneHne OTHOCHTENBHOTO CPEAHEKBAJPaTHYECKOro OTKIOHEHHS BBIXOTHOTO
CHrHana (TUIoma M muKa)

10.3.1 Omnpenenenne OTHOCHTEJILHOTO CPEAHEKBAPATHYECKOTO OTKIOHEHHS BBIXOJHOIO
curHana (TUIoIaay MHKa) clIeAyeT MPOBOAMTE MOCe BEIX0/1a XpoMaTorpada Ha pexuM.

10.3.2 BBoasar B xpomaTorpad KOHTpOIBHEIH pactBop He MeHee 5 (or 5 no 10) pas
(IpolIeTyps IPUTOTOBIEHHS OBEPOYHBIX PACTBOPOB yKasaHbl B npuioxenuu [). Perncrpupyior
XpOMaTOrpaMMBI.

10.3.3 ®UKCHPYIOT MIOMAH IHKA KOHTPOJIEHOIO KOMITOHEHTa (f1asee — S;).

10.3.4 Tlpu 3TOM HEZOCTOBEPHBIE PE3y/IbTAaThl H3IMEPEHHH, KOTOPBIE MOKHO OLCHHTH KaK
BeIGpock! (cM. TOCT P UCO 5725-1-2002 «IocynapcTBennbiii cTanaapt Poccuiickoii Genepamu.
TounocTs (NPaBHIBHOCTE ¥ MPENM3HOHHOCT) METOJIOB M PE3yJLTATOB H3MEPSHHIH», II. 3.21),
0TOPAKOBHIBAIOTCS M HE YYWTHIBAIOTCS B pacuerax. B ciyuae oOHapyeHHs BHIOPOCOB MPOBOJIAT
HEOOXO0MMOE IOTIOMHHTETEHOE YHCIIO H3MEPEHHI.

10.3.5 PaccuMTBIBalOT OTHOCHTEJIBHOE CPEAHEKBAIPATHYECKOE OTKJIOHECHHE BBIXOTHOIO
curaana (miomanu nuka) mo dpopmyne (7)

_ 100 ‘E}Llfsz"ﬁz
8g= § n-1 °’ 7

rJie N- YACJIO MOJIyYEHHBIX Pe3y/IbTaTOB H3MEPEHHH

S- cpenHeapudMeTHYECKOE 3HAYCHHE ILIOMIANH HKa, MB-c, mA-c, I'mc.

10.3.6 PesynsTar onpejelneHHs OTHOCHTEIBHONO CpeTHEKBAJpaTHUCCKOr0 OTKIOHCHHS
BBIXOJIHOTO CHTHaua (IUIOIAIH NHKA) CYMTAETCH MOJOXKHTEIbHBIM, €CIH MOITy4YCHHOE 3HAUCHHE
OTHOCHTEJIFHOTO Cpe/IHEKBAIPAaTHYECKOTO OTKIOHEHHS BHIXOTHOTO CHIHANA (IUIOMA/H MHKa) Sg VIS
IIPOBEPAEMOT0 JETEKTOPa HE IPEBBIIIACT 3HAUYCHHSA, YKA3aHHOTO B TadIHIe A. 1.

[Ipumeuanne — JlomyckaeTcs ONpe/eNeHHE OTHOCHTEIBHONO CPENHEKBAAPATHIHOIO
OTKJIOHGHHS BBIXOJHOTO cHrHana (MJom@anM I[HKa) COBMEINATh C ONpPEZC/ICHHEM Mpeaena
nerextupoBanus mo m. 10.2.

10.4 Onpe/ienen e OTHOCHTEIBHOrO H3MEHEHHS BBIXOJHOTO CHIHAA (TUIOMIAIH MTHKa) 33 24
yaca HernpephIBHO#H paboTel

Buumanue! Heo6xomuMo yOeIuThCs, 4TO 3amaca raza-HOCHTENs OyAeT AOCTaTO4HO JUiA
paboTsl Xxpomarorpada B TedeHHe He MeHee 24 JacoB.

10.4.1 Onpenenenue H3MEHEHUS BBIXOIHOTO CHTHAIA CIICAYET IIPOBOIUTE MOCIIE BRIXO/A
xpomarorpada Ha pexuM.

10.4.2 Iocre nposenenus onepauwmii mo m. 10.2 - 10.3 gepes 24 1 paGoTs xpomarorpada
H3MEpeHHs TOBTOPSIOT HE MeHee ABYX pa3, (MKCHpYIOT 3HAUCHHE BBIXOJHOTO CHrHAIA H
BBEIYUCIISAIOT Cpe/iHee apudMeTHIECKOE 3Ha4Y€HHE BHIXOJHOTO CHIHANIA.

10.4.3 PacCUMTHIBAIOT OTHOCHTEIBHOE H3MEHEHHE BBIXOJHOTO CHIHANA (ILIOMA/IH THKa)
3a 24 yaca HenpepsIBHOH paboTsl o dopmye (8):
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X-x
5 =2 100, (8)
rae 4 - OTHOCHTEIbHOE H3MEHEHHE BEIXOIHOTO CHrHaNA (TUTOMAAM MHKa) 3a 24 vaca, %;

X; — cpennee apud)MeTHYECKOE 3HAYCHHE TTAPAMETPOB BEIXOTHOTO CHrHAJIa uepes 24 yaca;
X— cpennee apudmerHyecKoe 3HAYCHHE MapaMeTpa BHIXOJHOTO CHTHANA B HAYalbHBIA
MOMEHT BPEMEHH.

10.4.5 PesynpTar onpefeieHHs OTHOCHTEILHOIO M3MEHEHHsS BBIXOJHOIO CHrHajua
(nnomanu nuKa) 3a 24 Jaca HENPEPHIBHONH paboThl CUMTAETCH MOJOKHTEIBHBIM, ECITH MOTYy4CHHOS
3HAYeHHe OTHOCHTEIBHOTO HM3MEHEHHs BBIXOJHOrO CHrHana (momamd nuka) 3a 24 wvaca
HENpepPBIBHOM paboThl /UIA MPOBEPIEMOro NETEKTOpa HE IPEBHINACT 3HAYEHMS, YKA3aHHOTO B
Tabmune A.l.

11. Odopmierne pe3yIbTaTOB NOBEPKH

11.1 ITpu mpoBe/IeHUH TIOBEPKH COCTABIAETCS IPOTOKOJ PE3YJIbTATOB H3MEPEHHIA.

11.2 Pe3ynbTarsl moBepkH XpoMarorpada noATBEPKAAIOTCS CBECHHAMH, BKIIOYEHHBIMH
B ®enepanbubii HHGOpMALHOHHBIH (GOH N0 0OECIICUYCHHIO €/THHCTBA H3MEPEHHHA B COOTBETCTBHH
C MOPAAKOM, YCTAHOBJICHHBIM JCHCTBYIOIIHM 3aKOHOJATENLCTBOM B o0nactd olecnedcHHs
€IMHCTBA H3MEPCHHIA.

11.3 Tlo 3asBiaeHHIO BIajenblla Xpomarorpadga HIHM JHIA, NPEACTaBHBINETO €ro Ha
MOBEPKY, MOJOKHTENBHBIE Pe3yNbTaThl MOBEPKH O(OPMISAIOT CBHACTENBCTBOM O TMOBEPKE IO
dopMe, YCTaHOBNEHHOH B COOTBETCTBHH C JCHCTBYIOIIMM 3aKOHOJATENLCTBOM B 0ONacTH
obecrieueHns €JIMHCTBA M3MEPEHHH, 3aBepsAeMOH MOAMHCHIO MOBEPHUTENS H 3HAKOM IMOBEPKH, C
yKa3aHHeM JaThbl [I0BEPKH.

11.4 Ilo s3asBieHWIO BIajenblla Xpomarorpada HIM JiMNa, NPEICTaBHBINErO €ro Ha
TOBEPKY, OTPHIATEbHBIE Pe3y/IbTaThl MOBEPKH ODOPMIIAIOT M3BEIICHHEM O HENPHIOJHOCTH K
TIPEMEHEHHIO CPEJICTBA W3MEpeHH il 110 GopMme, YCTAHOBIEHHOH B COOTBETCTBHH C ACHCTBYIOMHM
3aKOHOJIATEILCTBOM B 00/1acTH 0OecTiedeHns eTHHCTBA H3MEPEHHI.

Bexymmii uHAKEHEp 0 METPOJIOTHH
JIOEH 000 «[TPOMMAII TECT
MeTtponorus» I'.C. Bononapckas



IIpunoxenne A
(obs3aTeIbHOE)

MeTposioraueckne XapaKTepHCTHKH XxpoMmaTtorpados

Tabmuna A.1 — MeTponorndeckne XapakTepHCTHKH

MII-311-2024

HaumeHOBaHHE XapaKTEPHCTHKH 3Havenne
[Ipenen nerextupoBanus, He Oonee:
- [T, r/c mo rekcanekany 1,74 - 1012
- JITTI, r/cM’ 1o rexcaziekady 1,04 - 107
- TI®]1, r/c no napatroH-MeTHITY (MeTadocy) 3,05-10"
- 93]1, r/eM® no nuHzany 497101
[Ipenen  momyckaeMoro OTHOCHTENBHOTO  CPEIHEKBAAPATHYECKOIO
OTKJIOHEHHS BBIXOHOTO CHIrHaIA (IUIOLIaIH HKa), %o:
-1Aaa 0,436
- ATII 0,321
- 1101 0,588
- 93]1 0,721
OTHOCHTE/IbHOE M3MEHEHHE BHIXOIHOTO CHTHama (Tiomaau nuka) 3a 24
qaca HenpepsIBHOH paboThl, %, He Gonee:
- TIAJT 0,48
- JITII 1,30
)| 1,00

- 231 0,71

VpoBenb GyKTyauHOHHBIX [IYMOB HYJIEBOTO CHTHATA, He Goree:
- TIU]I, nA 0,025
- JITI1, MxB 11,9
-TI®J1, nA 10,19
-93], I'y 0,475
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IIpuiaoxenne b
(obs3aTesbHOE)

XpomaTtorpapuyueckne yCa0BHs /i IPOBEICHHSA TOBEPKH

Tabmuua b.1 - Xpomarorpadugeckue ycaoBHA UIA IPOBEICHHS IOBEPKH

HaumMeHnoBanue 3HaucHHE

XapaKTCPUCTHKH ATII g o 31

Kononka Xpomarorpaduueckas KanuuispHas kononka tan HP-5, mmnoi 30
M, BHyTpeHHH#H auamertp 0,32 myM, TommuHa ¢assl — 0,25 MkM
(1omyckaeTcsi IPHMEHEHHE APYIHX KOJIOHOK, 00ecneynBaloHX
HeoOX0aHMOE pa3/ic/icHHE)

Temnepartypa 70 160 160 200

TepPMOCTaTa KOJIOHOK, °C

Temneparypa 230 230 230 220

HHKeKTOopa, °C

Temneparypa 250 230 230 250

aerekropa, °C

Pacxox raza-Hocurens, 5 2 2 2

MJU/MHH

Pexxum 103HpoBaHHs splitless splitless 4:1 4:1

O6BeM npobbl, MK 1 1 1 1

[Tpumeuanue - PexxuM xpomartorpadupoBaHus NOAOHPAIOT TaK, YT0ObI 00ECTIEYHTH MOJHOE
pasjieieHHe MMKOB KOHTPOJIBHOTO KOMIIOHEHTa H PaCTBOPHTENIA, H YTOOBI BpEMs BBIXO/1a
IEJIEBOro MMHKa He npeBbimano 10-15 ManyT.
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I[Ipunoxenne B
(obs3aTen1bHOE)

MII-311-2024

T'ocynapcrBenHbIe cTaHAAPTHBIE 00pa3ibl H PACTBOPHTE/IH, HCOIb3yeMble PH NMoOBepKe

Tabmna B.1 — CrangapTasie 00pasiibl (4HCTHIE BEIIECTBA), HCNIOIb3YEMbIE IIPH IIOBEPKE

['panu1ip! JOITyCKAaeMOiH

Herexrop | KoHTpoiasHOE BEmecTBoO

WHaTepBa aTTeCTOBAHHEIX
HOMHHAILHBIX 3HAYCHHH

abcomoTHOM
JHerextop | KoHTpomsHOe BemecTBO R g g a::ergf(?;:s;zﬁm
HOMHWHAIBHBIX 3HAYEHUH
3HAYCHHUSA
CO
(mpu P = 0,95), %
JATII rekcajaexkaH ot 99,70 % 10 99,98 % +0,06
(H-rexcajiekaH)
i rekcajexkaH ot 99,70 % 1o 99,98 % +0,06
(H-rexcajeKaH)
311 nuHAaH (ramMMa- ot 98 % mo 100 % +0,6
reKCaxJIOpLHKIO-TeKCaH)
Tabmuna B.2 — Crangaprasie 00pa3isl (CMECH), HCIIOIb3YEMBIE MPH MOBEPKE
OtHocHuTenbHAs
paciMpeHHas

HEOIPEAEICHHOCTD TIPH
K03 dummrente oxnara
k=2*, %

J§CJI mapaTHOH-METHII ot 1,0-10* 10 0,10 mr/em®

(metadoc)

10

* _ COOTBETCTBYET IPAaHHIIAM OTHOCHTENLHO# MOrPEITHOCTH (+8) NpH NoBepHTeNbHOMH BeposTHOCTH (P=0.95)

Ta6muma B.3 — Cranzaa

pie 00pas3iibl, HCTIOJIBE3yEMBIE TTPH MOBEPKE

KonTponrHbIe
NeT'CO HaumeHnoBanHe T
['CO 7289-96 CO cocraBa rexcajiekana reKkcasieKkan
raMma-
['CO 8890-2007 CO cocrasa necrunuaa ramma-I' XII" (mHgana) | rekcaxjaopiHKiIo-
rekcaH (JTMHIaH)
CO cocraBa HCKYCCTBEHHOMH JXH/IKOH CMECH napaTHOH-METHII
L LiRaI-tis METHIIAPAaTHOHA B H300KTAHE (meTadoc)

11
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Ipuaoxenne I'
(obsi3aTennbHOE)

IIpoueaypa NpHroToB/JIeHHS NOBEPOYHBIX PACTBOPOB
1. IToBepounbie pacTBOPHI AO/IKHBI OBITH NPHTOTOBJICHBI B KOHICHTPAIHAX, YKa3aHHBIX B

tabmane I'.1
Ta6muna I'.1 — [ToBepounkie pacTBOPLI, HCNIOIB3yEMBIE ITPH MOBEPKE

Ko _—— JIManazoHs! JOMYCTHMOTO
Tun nerexropa I PactBoputens coziep KaHHs OTpeeNIieMoro
BEIIECTBO 3
KOMIIOHEHTA, MI/IM
JTII reKcajaexkan reKcas ot 2000 mo 2500
A1 reKcacKan H300KTaH ot 20,0 7o 25,0
NapaTHOH-METHII
[§LoI (ueradoc) reKca” ot 2,00 no 3,00
931 TUH]IaH H300KTaH ot 0,030 go 0,035

2 J1n1si IpHTOTOBIICHHS NOBEPOYHBIX PACTBOPOB HCTONB3YIOT CPE/ICTBA H3MEPEHHH,
peaKTHBBI ¥ MaTepHAIBL, YKa3aHHBIE B TabmHIe 2.

3.  Ilpu npHroTOBJIEHHH MOBEPOYHBIX PACTBOPOB HEOOXOIHMO MHHHUMH3HPOBATH HX
KOHTAKT C BO3/IyXOM, 4T0ObI H36ekKaTh H3MEHEHHS KOHLIEHTPAIMH H3-32 YJICTYYHBAHHS BEIIECTB.

4, [IpuroToB/eH#HEe IOBEPOYHBIX PACTBOPOB.

4.1 TlpuroToBIeHHe MOBEPOYHOrO pacTBOpPa C MacCOBOM KOHIUEHTPALHMEH reKcanexana
ot 2000 mr/mm® 1o 2500 Mr/nm® B rexcane (s nosepku JTTT).

B Mepuyio konGy BMecTHMOCTHI0 100 cM’ B3BEIMBAIOT ¢ TOYHOCTBIO JIO0 HETBEPTOrO
necsTHyHoro 3uaka Hasecky I'CO rekcanekana maccoit ot 200,0 1o 250,0 Mr, pacTBOPSIOT B reKCaHe.
JloBomaT 06beM pacTBOpa B KOIOE 1O METKH TeM JK€ PacTBOPHTENEM, 3aKphIBAIOT KPBIIIKOH H
THIATENBHO NMepeMeImHBaioT. [IoBepouHbIii pacTBOP HCNOJIL3YIOT CBEXKCIIPHTOTOBICHHBIM.

42 TlpuroToBieHHEe IOBEPOYHOrO PaCTBOPa C MaCCOBOH KOHIIEHTpalHel rekcanekasa
ot 20,0 mr/mv® 10 25,0 mr/mam’ B m3ookTane (s nosepku ITAJD).

4.2.1 B mepuy1o xonby BMecTuMocTsio 100 cM® B3BEIIHBAIOT C TOYHOCTBIO JI0 YETBEPTOTO
necsTHYHOro 3Haka HaBecky I'CO rekcanexkana Maccoit ot 200,0 mo 250,0 mr, pacTBopsioT B
u300kTane. JloBoaaT oObeM pacTBopa B KOiOe 10 METKH T€M )K€ pacTBOPHTENIEM, 3aKpbIBalOT
KPBIIIKOW M TINATENBHO MEPEMEIIHBAIOT.

422 B mepHyio xon6y BmectuMocThio 100 cM® NpH IOMOIIH CTEKISHHOH MHIETKH
nepenocar 1 cM® npuroroBierHoro mo m.4.2.1 pacTBopa rekcajekaHa, pacTBOPAIOT B H300KTaHE H
JIOBOAAT 1O METKH TeM K€ pAacTBOPHTENEM. 3aKphiBaloT KONOYy KpHINIKOH H TIIATEIBHO
nepeMemHBaioT. [[0BEpPOUHEIH PacTBOP HCHOJB3YIOT CBEXKCITPHTOTOBICHHLIM.

4.3 [lpuroToBiicHHE MOBEPOYHOrO pPacTBOpa ¢ MacCOBOH KOHIIEHTpalHel napaTHOH-
metraa ot 2,0 mr/mv’ 710 3,0 Mr/am? B u3ookTare (i moepku ITO]T).

Ilpu comepxkanuu B I'CO naparuon-metuna 10 MI/IM° TOBEPOYHBIN PAcTBOP FOTOBAT
cnemyiommM o6pa3oM: B MepHYIO Konby BmectHmoctbio 20 cM’ MHTETKOM BHOCAT 5 'cu3 Ico
napaTHOH-METH/Ia B H300KTaHe, PaCTBOPAIOT B H30OKTaHE M JIOBOISAT obwveM pacTBopa B Koibe 10
METKH TeM e PAacTBOPHTEIIEM, 3aKPhIBAIOT KPHIIKOH H THIATeNbHO nepememuBaioT. [lopepounbii
PacTBOP HCTIONB3YIOT CBEXKEIPHIOTOBICHHBIM.

12
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[Tpumeuanne. [Ipu ucnonszosanun I'CO ¢ coaepkanneM napaTHOH-METHIIA, OTIHYHBIM OT
YKa3aHHOTO BBIIE, TOBEPOYHBIC pPacTBOPHI TOTOBAT QHAIOTHYHO, YYMTHIBAas pa3HHIY B
KOHLEHTpAIMAX IPH Pa3Be/ICHHH.

4.4 IlpuroroBieHHEe NOBEPOYHOIO PacTBOpa C MAcCOBOH KOHIEHTpallHe#d JHHJaHa OT
0,030 mr/am® 10 0,035 Mr/mv’ B H300KTaHe (s mosepxu D3/1).

4.4.1 B mepHy0 K016y BMecTHMOCTBIO 100 cM? B3BENTHBAIOT ¢ TOUHOCTHIO JI0 YETBEPTOrO
necaTHyHoro 3Haka HaBecky I'CO muazana maccoit ot 30,0 o 35,0 Mr, pacTBOpAIOT B H300KTaHe.
JoBoaar obveM pacTBopa B KoiOe 710 METKH TeM K€ PacTBOPHTENEM, 3aKphIBAlOT KPHIIKOH H
TIIATEILHO NEePEMENTHBAIOT.

4.4.2 B mepHy10 kKo16y BMecTHMOCTHIO 100 cM® nmuneTkoit BHOCAT 1 ¢M? NPHroTOBIEHHOTO
no 1. 4.4.1 pacTBopa IHHAAHA, JOBOJAT 0 METKH H300KTAHOM M TINATE/IBHO NEPEMEIIHBAIOT.

4.4.3 B mepuyio kon6y BMecTuMOcTBIO 100 oM’ mumeTkoif BHOCAT 1 cM? MPHIOTOBJICHHOTO
no m. 4.4.2 pacTBopa JMHJaHA, IOBOJAT 0 METKH H300KTAaHOM H TINATENBHO TEPEMEIIHBAIOT.

Pacmop HCIOJIB3YIOT CBEKENPHTOTOBJIEHHEIM.
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