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YTBEPXIJAIO
[ maBHBIA rocy1apCTBEHHBIN CAaHUTAPHBIA
Bpay Poccuiickoit denepauuu,
[lepBeIiil 3amecTire/ I MUHKCTPa 30paBo-
QxpaHeHusa Poccutickon Pepeparmu
[.T. OHuieHko

29 mrons 2003 r.
Jlata BBeneHus: 30 urons 2003 r.

4.1. METO/IbI KOHTPOJ1. XUHMHUYECKHUE ®AKTOPDI

Onpenenenne 00beMHOM 10H OEH3HHA B 3TH/IOBOM CIIMPTE H

CHUPTOCOAEPKAMEH NPOAYKIHH M3 BCEX BHIOB ChIPbSI
METOAOM ra30KUuIKOCTHOM XpoMaTorpapuu

MeToanueckne yKa3aHKs
MYK 4.1.1488—03

1. BBeaenue

Hactoamui# AOKYMEHT YCTaHaB/IMBAET rasoxpomMarorpauueckuii Me-
TOJ onpeneacHuA O0OBEMHON AoaKM O€H3MHA B 3TUIOBOM CIUPTE U CIIHPTOCO-
Aepxaiuel nponyKUHK Y3 BceX BUAOB ChIpbs B auana3one 0,25—3,00 % o06.

beH3uH — CMECH JIETKUX YTJieBOAOPOHOB (11apaduHOBLBIX, 0J1€(HUHOBBIX,
HadpTEHOBBIX, apOMATHYECKUX), COAepHKallas MPUMECH CEPO-, a30T- ¥ KUCTIO-
POACOACPXAINHUX COCAUHEHHH; NTpo3payuHas, JerkKOBOCILUIaMeHAAasICa, Maio
pPacTBOpHMAs B BOJAE KHIKOCTH CO CNELIMPHUECKUM 3a11aXOoM.

Temneparypa kuanenss — ot 35 10 205 °C; nnotHoeTs — 0,70—0,79 r/om .

2, XapaKTepHCTHKA NMOrPeIIHOCTH H3MepeHHii

Mertoauka obecrnieunBaeT BBIITOMHEHUE HM3MEPEHHH C IMOTrPEIHOCTHIO
(0), He nmpeBbimatoliedt = 11 %, npu nosBepuTenbHON BeposiTHOCTH 0,95,

3. MeToa usmepenui

MeTo)l OCHOBAH HA W3MEPEHHH KOHUCHTpAUWM BEIECTBA C MOMOILUBIO
razoBoit xpomarorpauu ¢ MCHoJIb30BAHHEM AECTEKTOpa HOHM3aLUM B I3

MEHHU.
HuwxHui npenen uamepenusa s npode — 0,25 % 00.

H3Mepenuio HEe MEIIAOT AUSTHNOBBIA 3(QHUp, YKCYCHBIH U KPOTOHOBEIA
aNbAErUAbl, AUITHIQPTANAT, METaHOJI, H-NPOIMUJIOBBIA, H3OIPOIHIIOBBIH H

TPeT-OyTUIIOBBIN CIIHPTEI, alIETOH.
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4, Cpeacrsa H3IMEpPEHHH, BClioMOoraTejibHbie YCTpolcTBa,
PEAKTHBbL! I MaTePHAJIb]

4.1. Cpeocmea usmepenuii

I"asoBeiit XxpoMarorpad «Liset-570», CHaOxeHHbIH
[JJAMEHHO-HOHHM3aLMOHHBIM JETEKTOPOM C
npeesioM NETeKTHPOBaHUA MO HOHAHY

0,8 x 107" r/cm’

Becsl naboparopHbie 00ILEro Ha3HaYeHus 2-ro

KJlacCa TOYHOCTH, Hanpumep, BJIP-200 ['OCT 24104
IIvneTky rpafyupoBaHHbIC 2-I'0 KJIACCA TOYHOCTH,
BMeCTUMOCThIO 1,0;2,0;: 5,01 10,0 oM’ I'OCT 29227
Mukpournpun MLII-1 OCT 8043
Konbe1 mepabie 2-100-2 FOCT 1770

JlonyckaeTcs HCMOJB30BAaHHE CpeNcTB HM3MEPEHUs C aHANOTMYHBIMH
WY TYYINHMH XapaKTepUCTUKAMH.

4.2. Peaxmuenr
ben3un, mapka A-93

CnupT 3TUJIOBBIA peKTU(PHUKOBAHHBIH 'OCT P 51652
WJTH ['OCT 18300
4.3. BcnomozamenbHbie yempolicmea u Mamepuansl

A30T razoobpasHbiii U3 6annoHa, ocu TOCT 9293
Bara CTeK/IIHHasA WY CTEKJIOTKAHb

- Boaopoa razoobpa3ubii U3 6asuioHa ['OCT 3022

- Bozagyx razocOpasdelii U3 dasinoHa 'OCT 9-010
BopoHk# xumuyeckue KOHycHbIe Ne 2 i 3 I'OCT 8613

KonoHka xpoMaTtorpaguyeckas 13
HEpIKaBEeIOWIEH CTalIH, JJIUHON 2 M,
BHYTPEHHHUM AUAMETPOM 3 MM
Hacoc BomOCTpYHHBIH CTEKJIAHHBIH 'OCT 25336
Huepron N-AW-DMCS (0,16—0,20 Mmm)
¢ 20 % TpunponHOHHTPUIAMHHA, XEMAMOJI,
Uexwus
HomyckaeTcs NpHMEHEHHE XpoMaTrorpadHuyeCKHuX KOJOHOK M ApYroro
000pydOBaHUA C QHAJIOMMYHBIMHA HIIH JIYYIIMMH TEXHHYECKMMH XapaKTepH-
CTUKAMH.

5. TpeboBaHHs 6e30NIACHOCTH

Ilpy BBIMOTHEHHH H3MEPEHHH HeoOxoaumo cobsirogate TpeOOBaHUS
TEXHUKH 0€30MacHOCTH NpH pabd0oTe ¢ XHMHYECKMMH DPEAKTHBAMH I10
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['OCT 12.1.007, TpeboBauus 31ekTpoOE30NaCHOCTH MpH padoTe C NEKTPO-
yctaHoBKaMu 1o 1 OCT 12.1.019, a taxxke tpeboBaHus, H3N0KEHHBIE B TEX~
HUYECKOH JOKYMEHTALUH Ha npudop.

[loMeureHHe AO/HKHO COOTBETCTBOBAThH TpeOOBaHHUAM Moxapobe3onac-
Hoctu no I'OCT 12.1.004 u wuMerb cpeacTBa MNOXAPOTYIIEHUA IO
IF'OCT 12.4.009. ConepxaHue BpeaHbIX BELIECTB B BO3IyXe HE JOJDKHO fpe-
BEIIIATL HOPM, YCTaHOBNEHHBIX ' H 2.2.5.686—98 «llpenensHo aonyctumeie
koHueHTpauuu (I1/IK) BpeaHsix Beinects B Bo3ayxe paboueit 3oHb». Opra-

HU3auua oOydyeHHs pabOTHUKOB 0€30MacHOCTH Tpyda OCYIUIECTBIAETCA MO
['OCT 12.0.004.

6. TpeboBauua K KBaIHPHKANMH ONIEPATOpA

K BBINOJHEHUIO U3MepeHUi U 00paboTKe MX PEe3yNbTaTOB AONYCKAIOT
CrIeHHANUCTa, UMEIOLUECIO BRICIIEE WM CPEAHEES CIELHATbHOE XHMHUYECKOE
oOpazoBaHHe HAY ONbIT paboTel B XUMUYECKOH Jaboparopuu, NpoLieaero
0o0ydeHHe, OCBOMBILEr0 METOJ B MPOLECCe TPECHUPOBKH U YAOMKHUBIIETOCH B
HOPMATUBBI ONEPATUBHOIO KOHTPOJIA NpH BBIMOJIHEHUH TIPOLIEAYP KOHTPOJIA
NOrPEIIHOCTH.

7. YCAOBHS BBINOJHEHHS H3MEPEHUH

[Tpu BbINOIHEHUH U3MEPEHUN B 1adopaTopuu NOJDKHBI OBITH COOMIONE-
HbI C/ICAYIOIHE YCIOBUSA:

e TEMIIEpaTypa BO3AyXxa (20 £ 35) °C;

¢ aTMOC(epHOE NABJICHUE 84,0—106,7 xlla (630—800 mM pT. cT1.);
® BIAYKHOCTH BO3ayXa He 6onee 80 % npu TeMneparype 25 °C;
® HarpsHKEHHUE B CETHU ot 187 no 242 B;

® 43CTOTA TiepeMeHHOro Toka (50 + 1) '

8. I[loaroroBKa K BLINOJHEHHIO H3MeEPEeHHH

8.1. HHoozomoeka u KOHOUKUOHUPOBAHUE KOOHKU

INotoByro Hacanky (MueproH N-AW-DMCS ¢ 20 % TpunporndoHATpu-
JaMHHAa) 3achiNalOT B CTEKASHHYIO KOJIOHKY, YIJIOTHAIOT NMOJA BaKyyMOM,
KOJIOHKY YCTaHAaBJIMBAKT B TEpMocTare xpomarorpaga, He NMOACOCAUHAA K

AETEKTOPY, U CTaDUIIM3UPYIOT B TOKE a30ta npH temneparype 150 °C B Teye-
Hue 10—12 y.

8.2. llpuzomoenenue pabouux pacmeopoe 018 2paoyupoeku npubopa

JIns npUroToBiieHHs pabo4YuX CTaHIApTHBIX PacTBOPOB OE€H3UHA C 00B-
eMHoit poneit 0,25; 0,5; 1,0; 1,5; 2,0 u 3,0 % 06 B LIECTh MEPHBIX KOJIO BMe-
cTUMOCTEIO 100 CM3 OMEILAIOT 10 25—30 CM° CIIHPTA ITHIOBOFO pekTUdH-
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3

xoBadHoro, sHocat 0,25; 0,5; 1,0; 1,5; 2,0 u 3,0 cM” 6eH3uHa, nobasasior

CITHPT ITHAOBBIA PEKTHPHKOBaAHHBIA 10 METKH, TIIATERBHO M€PEMELIHBAIOT.
PacTBOpBI XpaHATCA B XOJIOAWIIbHHKE B TeueHHE 3 MECHLIEB.

8.3. Ombop npobd
OT6op npod npooautca B coorBercTBUU ¢ TOCT 5964.
8.4. Yemanoenenue u Koumponny zpadyupoeoyHou XxapaKkmepucmuxu

s noCTpOCHHA FPpaAyHPOBOYHOTO rpadHKka B HCHApHUTEIb XPOMATO-
rpadga BBOIAT MO | MM paGoOYUX CTaHAAPTHBIX PACTBOPOB C COJAEPXaHHUEM
oensunHa 0,25;0,5;1,0; 1,5; 2,0 u 3,0 % 06.

OCcymecTBAsSI0OT HE MEHee 5 napa/uieJIbHBIX U3MepeHHH. HaxoaT cpen-
HEE 3HaYECHME BBICOTHI XpOMATOrpaMyeCcKoro MUKa sl KaKI0H KOHUEHTPaLHH.

CtpoAT rpaayupoBO4YHBIi rpadMK 3aBUCHMOCTH BBICOTHI XpOoMarorpa-
¢pUUecCKOro NuKa B MM OT CozepxaHusg OeH3nHa B pacTBope, % 00.

I'pagyupoBoUHblii rpaduK NPOBEPAIOT E€XKEAHEBHO MO OXHOMY-JABYM
CTAHJAApPTHLIM PacTBOpPaM pa3NM4YHONH KOHLEHTpauuu. Ecan nonydaemsele
pe3yabTarhl oTiandaloTca 6onee yeM Ha 10 % oT paHHBIX, 3aJI0KEHHBIX Ha
rpadpuke, rpalyHpoOBOYHYIO XapaKTepHUCTUKY CTPOAT 3daHOBO, HCNOJB3yHA
CBEXEINPUTOTOBJIEHHBIE paboune CTaHAAPTHbBIE pacTBOPEI.

8.5. Ycaosus xpomamozpapupoeanun zpaoyupoeounsix u
AHAIIUIUPYEMDBIX PACMEOPOE

Xpomarorpad raszoeiit «L{BeT-570» ¢ niaMeHHO-HOHU3ALUHOHHBIM [C-
TEKTOPOM.

HenonsuwxHas ¢aza — Huepron N-AW-DMCS (0,16—0,20 mm) ¢ 20 %
TPUIIPONHOHUTPUIIAMHHA.

KonoHka U3 HepxaBewluieh cTajin, JIUHOH 2 M, BHYTPEHHUM IH3MET-
poM 3 MM.

Pabouas iKana aneKTpoMeTpa 512 x 10° Om.
CKOpOCTb OABHXKEHHUA JeHTH caMonucua 240 Mm/u.
Temnepatypa TepMOCTaTa KOJIOHKH 120 °C;
NeTeKTopa 200 °C;
MCNapUTENA 150 °C.
CKOpOCTh ra3a-Hocutens (azora) (34 £ 1) cM’/MuH;
BOAOPOJA (30 £ 1) c™M’/MuK;
BO3ayXa (210 +2) CM’/MUH.
O6BeM BBOAMMOM NPOGHI ] MM,
AOCOII0THOE BpeMs YIaCpP KU BaHMS (105t 1)c.

JInHelinpli auana3oH gerektuposaHus  0,25—3,00 % ob.

20
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9. BoinoiHeHHE H3IMeEpEeHHH

[Ipo6y aHAIU3MPYEeMOro BEUIECTBA B KOJM4YECTBE | MM® BBOISAT B KO-

JIOHKY IpH MOMOIY MHUKPOIUMNPHIIE Yepe3 TOJIOBKY UCHAPUTENS, MTPOKalbIBas
pEe3UHOBYIO MeMOpany. Mrity BBOAAT HA NOJHYIO IIHHY U OBICTPO BIPHICKHU-
BalOT Npody.

CpeaHioro BBICOTY NMHKA BBIYMCASIOT MO PE3VYJbTAaTaM TPEX I[I0CAEeNOBa-
TEJBHBIX BBOJAOB IPOOLI.

OOpa3supl, garomue MK Oonbiue, YeM CTAaHAAPTHBIA pacTBOP € KOH-
HeHTpauue# 3 % 00., pa3daBISIOT 3TAHOJIOM.

10. OopadoTka u opopmiienne pe3yiLbTATOB H3IMEPEHH I

Obvemuyro nomo OcHzuHa B ripode (% 006.) onpeaeasior 1o rpagyupo-
BOUHOMY IpauKy, MOCTPOSHHOMY METOA0M aOCOMOTHOM KaTUOPOBKHY.

3a OKOHYATENbHBIA Pe3yJIbTaT aHANW3a NPUHUMAETCA CpeHEee apUudpMe-
THUecKoe (C,) pe3y/ibTaToB ABYX MapalyIeNbHBIX OlpedecaeHU, AOMYyCTH-
MBIE PACXOXKIACHUS MEXIY KOTOPBIMM HE JOJDKHBEI rpeBbimath + 10 %,

YKa3biBaeTCA 3HaUY€HHUE norpemHocTy pe3ybtara A (% 006.):

8-X
100

0 — IpaHMLa JAONyCKaeMoO# MOrpeInHOCTH H3MEpPeHHUs OOBLEeMHOM NOMU
6eH3uHa (1. 2), % 00.

Pe3ynpTaT HU3MEpEHUA MOOMKEH 3aKaHYMBATBCA TEM K€ NACCATHYHBIM
paspAnOM, YTO H NMOTrpelHOCTh. Pe3ynbTatel H3MepeHud oGopMIAIOTCS 3a-
MUCHIO B )KYPHAJEC U YAOCTOBEPAIOTCA CINECUHATIMCTOM, MPOBOAMBIIUM U3ME-
pPEHMAL.

A

, A€

11. KoHTPO/IbL NOrpEeIIHOCTH H3IMEPEHHHA

BHyTpeHHui oneparuBHbid kOHTPOJb (BOK) kayecTBa pe3ynsTaroB
U3MEPEHUIN NMPOBOIAT B cOOTBETCTBUU ¢ TpedoBaHusaMu [ OCT P 8.563—96

H MH 2335—95.

11.1. Koumposib nozpeuunocmu usmMeperuu

BHyTpeHHU onepaTHBHBIA KOHTPOJIb IMTOrPeHIHOCTH H3MEPEHHH INpo-
BOJAT B 1a0OpaTOpHU A0 U MOCJE MPOBEACHUA CEPUM H3IMEPEHHMH pabouux
npo6. O0pa3uaMu I KOHTPOJIA CHY»XAr rpalyHMpOBOYHBIE CTAHAAPTHLIE
pacTBOpbl OeH3KHa ¢ 06beMHOH Aoneit 0,25; 0,5; 1,0; 1,5; 2,0 u 3,0 % 0b.

[Ipouenypa KOHTPOJIA COCTOUT B HPHUIOTOBJIEHHU PacTBOPOB IO 1. 8.2,
OIpeReICHUH coaeprkaHus OeH3uHa B obpasuax o n. 9.

21



MVYK 4.1.1488—03

H3mepeHus CYMTAIOT COOTBETCTBYIOIUMMHU HOPMAaTHBY OIEPaTHBHOIO
KOHTPOJIA NOrPELIHOCTH, €CJTH BBITOJIHACTCA YCIOBHE:

lX—X,,,|<0,01 - X, - K, roe

K — HOpMaTHB OMEPATUBHOrO KOHTPOJIS MOrPeIHOCTH, paBHbii 11 %;

X — pe3yabTar onpeneneHus 0o0neMHOR 10JH OeH3uHa, % 00;

X,, — conepxaHue GeH3MHA B KOHTPOJIBHOM pacTBope, % 00.

[Ipu npeBbIMIEHUMH HOpMATUBA OMNEPATUBHOrO KOHTPOJIS NOrPEmIHOCTH
IKCIIEPHMEHT TTOBTOPAIOT. 1IpH MOBTOPHOM IMpeBHILIEHHH HOPMATHBA BHIAC-
HAIOT MPUYUHDBI, IPUBOAAIIME K HEYIOBICTBOPUTEIBHBIM pPEe3yIbTaTaM KOH-
TPOJS, ¥ YCTPAHAIOT UX.

Pe3ysibTaThl KOHTPOJBHBIX U3MEPEHHUHI 3aHOCAT B pabouuil )KypHall.

11.2. Konmpons cxooumocmu pe3yibmamos napaiieibHbslx UsMepeHuu

BHYTpeHHUH OnepaTHBHBIA KOHTPOME CXOAUMOCTH pe3yNeTaTOB napan-
JIEJIBHBIX H3MEPEeHHH OCYLISCTBAAKT B MpoOliecce H3MEPEHUH IO pasMaxy
pE3YNbTATOB.

Pewenve 00 yoOBICTBOPUTENEHOH CXOAUMOCTH NPUHUMAIOT IPH BbI-
[MOJAHEHUU YCJIOBUA:

| X,~X,|<0,01-X -D,rne
X, 1 X, — pe3ynbTaTsl ABYX OlpeneicHH 0OObeMHOM 101H OeH3uHa, % 00.;

X — cpensee apupmetnueckoe X, u X,, % 06.;

D — HOpMaTHB ONEPATUBHOIO KOHTPOJIA BOCHPOU3BOAUMOCTH H3MEpeE-
Huii, paBabiii 10 %.

[Ipy npeRbilieHUH HOPMATABA ONEPATHBHOIO KOHTPOAA CXOAWMOCTH
[IPOBOJAT ABa AOMOJHHUTEJIBHBIX M3MEpEHHUs, OTOPAChIBAOT HAUOOABIMIUK H
HaUMEHBUIWHU DPE3YJbTAT U IIPOBOIAT IOBTOPHBIH KOHTPOIb CXOOUMOCTH.
Ilpu npeBBIIEHHM HOpPMaTHBA M3MEPEHHUA IPHOCTAHABJIMBAIOT, BLISCHSIOT
MPHYHHBI, NPHBOIALUINUE K HEYAOBJETBOPUTEILHEBIM Pe3yjbTaraM KOHTPOJIA,
U YCTPAHAIOT HX.

PesynbTarel M3MEpEHUH 3aHOCAT B paboO4Hil )XypHall.

12. Pa3paboTunkn

Onuna T. B., ®enoposa H. E., Bonuek C. H., Bonkosa B. H. (OHLIT
uM. @. O©. IpucMmana, r. Mertuiud MockoBckoit 00.1.).
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