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YTBEPXIAIO

I'nasHBIf rocyAapCTBEHHBIH CAaHHUTaPHBIH
Bpay Poccuiickoii ®enepaunm,
Iepeoiii 3aMecTHTens Mumuctpa 3npaso-
oxpaxenus Pocculicko#t deneparyu

I'. . OHuwmenxko
29 wnrons 2003 r.
Jlara sBenenusn: 30 mons 2003 r.

4.1. METOibI KOHTPOJIA. XMMHWYECKUE ®AKTOPDI

Onpepeenne o0beMHOIi 701 AHITHI0OBOrO 3upa,
KPOTOHOBOI'0 H YKCYCHOI0 AJILAErHI0B B YTHJIOBOM CIIHPTE H
CIIHPTOCOAepx amell NPOXYKIHH H3 BCeX BUIOB ChIPhA
METO0M ra30KHAKOCTHOH XpomMaTorpadpun

MeToqnyecKHe YKa3aHHUs
MYK 4.1.1492—03

1. Beeagenue

Hacrosamuii ZOKyMEeHT ycTaHaBIMBAeT raszoxpoMmartorpapuyeckuii Me-
TOJX OMpeneNeHHs OOBEMHBIX NOMEi IMATHIOBOro 3(upa, KPOTOHOBOTO M
YKCYCHOrO aJIbJIeTHJOB B 3THJIOBOM CIIHPTE M CHHPTOCOIEpXalleii mpoayk-
LMK M3 BCEeX BHAOB Chipbi B AManaszonax 0,1-—1,0 % 06.; 0,05—0,20 % 06.;
0,05—0,50 % 06., COOTBETCTBEHHO.

JIM3TUIIOBBIH 3G Hp — ITOKCHITaH; CEpHBL 3¢ Hp; STUNOBEIH 3dup.

CH,;,0 M. M. 74,1

bBecuBeTHad, Ipo3payHas, JE€rKOBOCIUIAMEHAIOWAACA KUAKOCTh C Xa-
PaKTEPHBIM 3alaxoM; TeMneparypa kunenus — 35,6 °C; miotHocts — 0,714,

KpotoHoBslit ansaerus — 2-6yTeHas.

CHO M. m. 70,1

BecuiBeTHas XKHAKOCTh C XapaKTepHBIM 3aMlaxOM; TEMIEpaTypa KHIEeHHs
- 102,4 °C; nnotHocTs ~ 0,858.

VKCYCHBI anbJerus — aueTajlblerus.

C,H,0 M. M. 44,1

BecuBeTHas KHAKOCTh C XapaKTEPHBIM 3aliaxoM; TeMIeparypa KUNeHHs
- 20,8 °C; nyotHocTs — 0,783.

2. XapaKTepHCTHKA MOrPelIHOCTH H3MEepeRHii

Metonnka 0GecneynBacT BBHINOJTHEHHE H3MEPEHMH C MOTPEMIHOCTHIO
(3), He npesbimaioned + 15 %, npu nosepuTebHoH BepostHocTH 0,95.
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3. Meroa u3mepennii

MeTol OCHOBaH Ha M3MEPEHMH KOHLEHTPAllMd BEIIECTB C MOMOIIBIO
razoBoil xpoMarorpauu ¢ HCHONL30OBaHHEM AETEKTOPA MOHH3AUMM B Ia-
MEHH.,

Hwknue npeneis! u3Mepenus B npoGe: auaTHiioeoro s¢upa — 0,1 % 06.;
KkpotoHoBoro ansgeruaa — 0,05 % 06., ykcyctoro ansaeruaa — 0,05 % o6.

H3MepeHHIo He MEILAIOT AHITHITANAT, aleToH, METaHOIL.

4. CpeacrBa H3MepeHH}, BCIIOMOraTeJibHble YCTpoiicTBa,
PeaKTHBBI H MATEPHALI

4.1. Cpeocmea usmepenuii
T'azoBgiii xpomarorpad «1{Ber-570», cHaGXeHHBIH
TUIAMEHHO-HOHU3ALHOHHBIM ACTEKTOPOM C IPEAENIOM

JIeTeKTHPOBaHHA 110 Houany 0,8 x 10™! r/em®
Becsi taboparopHbie 0611ero Ha3HaueHus 2-ro

KJj1acca TOYHOCTH, Hanpumep, BJIP-200 I'OCT 24104
IMunerxku TPajlyHpOBaHHbIE, BMECTHMOCTEIO

0,1;02ulcm TI'OCT 29227
Muxpomnpuu MIL-1 T'OCT 8043
Kon6si mepHbie 2-100-2 r'OCT 1770

)I[onycxae'rcx HCTNIOJI30BAHHE CPEINCTB HM3MEpeHHA C aHAIOTHYHBIMH
HIIH JIyYUIHMH XapaKTepHCTHKaMH.

4.2. Peakmues:

JusTunoBeiit a¢up OCT 84-2005—88

KpoToHossiii asibaerun TV 6-09-3667

VKcycHEI# anbaern T'OCT 9585

CrupT 3THNOBEIH peKTHHUKOBaHHBIH I'OCT P 51652

WK I'OCT 18300
4.3. Bcnomozamenvnsie ycmpoiicmsa u Mamepuansi

A3oT rasoobpasHblii u3 OajuioHa, ocu I'OCT 9293

Bara crexnsHHas WIH CTEKJIOTKaHb

Bopopona razoo6pasHblii u3 6annona TOCT 3022

Bo3znyx razoo6pasHsiii u3 6annona I'OCT 9-010

Boposku xuMuueckue koHycHble Ne 2 u 3 I'OCT 8613

Kononka xpomarorpaguieckasn crexasHHas,

IUTMHOH 3 M, BHYTPEHHUM AHAMETPOM 3 MM

KonGe! KpyTJIOAOHHbBIE HIH MIOCKOAOHHBIE

Ha nutuge, BMecTHMOcThio 100 oM’ r'OCT 10394

Hacoc BozoCTpy#iHbIi CTEKIAHHBIIMA I'OCT 25336
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Xpomaron N-AW-DMCS ¢ 5 % Kap6Gosakca
20 M (II2r-20M), 0,16—0,20 MM, Xemanos,
Yexus

JHomyckaeTcs NpHMEHEeHHe XpoMaTorpadHuecKUX KONOHOK M OpYroro
o6opynoBaHHA C aHAJIOTMYHBIMHM HIH NYYIIMMH T€XHHYECKUMH XapaKTepH-
CTHKaMH.

5. TpeGoBanus Ge30nacHOCTH

Ilpu BeIMONHEeHMM H3MepeHHH HeobxoaHMo cobmopaarhk TpeGoBaHHA
TEXHUKY 6€30macHOCTH npH pabore ¢ XHMHYECKMMH PpEaKTHBAMH HO
I'OCT 12.1.007, TpeGoBaHua 3neKTpoGe30MacHOCTH MpH paboTe ¢ NEKTPO-
ycraHoBkaMu no 'OCT 12.1.019, a Taioke TpeGoBaHuA, H3NI0KEHHBIE B TEX-
HHYECKOH NOKYMEHTaLMH Ha pubop.

IMoMeluenue HOMKHO COOTBETCTBOBATh TpeOOBaHMAM HOxapoOesonac-
Hocth mo [OCT 12.1.004 u wuMeTh CpeAcTBa MNOXAapOTYLICHHA IO
T'OCT 12.4.009. Conepxanue BpeaHBIX BEMECTB B BO3LYyXe He JOKHO npe-
BBIIIATh HOPM, ycTaHoBNeHHBIX TH 2.2.5.686—98 «IIpenensHo nomycTHMbIE
konuenTpauuy (ITJJK) BpexHsix BemecTB B Bo3ayxe paboueii 3oHb». Opra-
Hu3auMsa obyieHHsA pabGoOTHMKOB 6e30MacHOCTH TPyJda OCYHIECTBAAETCH II0
I'OCT 12.0.004.

6. TpeGoBanus K KBaIH(HKAIHH ONepaTopa

K BeImonHeHuio u3MepeHuii 1 06paboTKe HX pe3yJaLTATOB AOMYCKAIOT
CHEHNAINCTa, UMEIOMIEro BhICUIEE HJIM CPeAHEE CIELHAJIbHOE XHMHYECKOE
obpa3zoBaHuie WK ONBIT paboTsl B XUMHYECKOH TabopaTtopHH, Mpole/mero
o6y4eHue, OCBOMBLIETO METOJ B MpOLECCe TPEHUPOBKH H YJIOXUBLIETOCS B
HOPMATHBBI OMEPATHBHOIO KOHTPOJA NMPH BHITOJHEHHH MPOLEIYp KOHTPOJA
HOTPEIIHOCTH.

7. YcnoBHA BBINOJIHEHHS H3MEPEeHU i

TIpH BBINOMHEHUH H3MepEeHHH B JaGopaTopHH JOMKHEE OBITE cobmone-
Hbl C/IEYIOHIHE YCIOBHA:

® TEMIIepaTypa Bo3Ayxa (20 £ 5) °C;

e atMOcepHOE HaBleHUE 84,0—106,7 kI1a (630—800 MM prT. cT.);

® BIaXXHOCTh BO3AyXa He 6onee 80 % npu Temneparype 25 °C;

® Hafps)KeHHe B CeTH or 187 no 242 B;

® yacToTa nepeMeHHoro Toka (50 1) I'm.
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8. IfoaroToska K BLINOJHCHMIO H3MEpEHHH

8.1. Iloozomoexa u KoHOUYUOHUPOSARUE KOOHKU

Torosyto nacagky (5% KapGosakca 20 M na XpomartoHe N-AW-
DMCS) 3achinaioT B CTEKJISHHYIO KOJIOHKY, YIUIOTHAIOT OJ BaKyyMOM, KO-
JOHKY YCTAHaBIMBAIOT B TepMOCTaTe XpoMarorpada, He MOCOeIHHAN K [e-
TEKTOpY, M CTAOHJIH3HPYIOT B TOKe a30Ta npH TeMmneparype 170 °C B Teuenue
10—12 4.

8.2. Ilpuzomosnenue paéouux pacmeopoe 018 zpadyuposku npubopa

8.2.1. IIpuzomoenerue pabouux pacmeopos Ousmunceozo 3@upa

Hns npuroToBieHHs pabGounx CTaHAAPTHEIX PAcCTBOPOB AMATHIIOBOrO
3¢upa ¢ 06beMHOI noneu 0,1; 0,2; 0,5 u 1,0 % 06. B YeThipe MEPHBIE KONOBI
BMecTHMOCTBbIo 100 cM® BHOCAT 30——40 cm3 3THJIOBOTO CHHPTA PeKTU(DHKO-
BaHHOro, noMemator 0,1; 0,2; 0,5 u 1,0 CM’ JM3TAJIOBOTO acupa, nepememn-
BAIOT, 00aBIAIOT COMPT 10 METKH. PacTBOpHI XpaHATCS B XONOAUIbHHKE B
TeyeHue 10 aHei.

8.2.2. Ilpuzomoenenue pabouux pacmeopos KpomoHo8020 anb0ezuoa

Jlis npHroToBieHHA pabO4YMX CTaHIAPTHBIX PAacTBOPOB KPOTOHOBOrO
ansaeruga ¢ obpseMHoit gonei 0,05; i 0,075, 0,1; 0,151 0, 2 % 06. B nATh Mep-
HBIX KOJIG BMecTHMOCTBIO 100 cM® BHOcAT 30—40 cM’ STUIIOBOTO CMHUpTA
pexTHOHKOBaHHOTO, noMemaioT 0,05; 0,075; 0,1; 0,15 1 0,2 cm® KPOTOHOBO-
ro anblIeruia, NepeMenIuBaioT, N06aBIAIOT CIHPT A0 METKH. PacTBOpsI Xpa-
HATCA B XOJIOAUJIBHMKE B TEHeHHE MECALA.

8.2.3. Ilpuzomoenerue pabovux pacmeopos YKCYCHO20 alb0ezuda

Jnst NpHroTOBNEHHMA pabo4YHX CTAHAAPTHBIX PaCTBOPOB YKCYCHOI'O ajlb-
nmerupa ¢ obvemuoil moneit 0,05; 0,1; 0,25 u 0,5 % 06. B 4eThIpe MEpHBIC
kon6sl BMecTHMOCTRIO 100 t.:M3 BHOCAT 30—40 o™’ JTHIIOBOTO CITHpTa PeK-
THHKOBaHHOTrO, Nomewatot 0,05; 0,1; 0,25 u 0,5 o YKCYCHOIO anbaernia,
nepeMeluBaloT, A06aB/AIOT CIHPT HO METKH. PacTBOpBI XpaHATCA B XONO-
IWnbHKKe B Te4eHue 10 nne.

8.3. Omobop npo6
Ot6op npo6 nposoautcs B coorsetcTnu ¢ [OCT 5964.
8.4. Ycmanoegnenue u Konmpons 2padyuposoynoii Xapaxmepucmuxu

Jins mocTpoeHHs rpagyHpOBOYHOrO rpadmka B HCHApHTENb XpoMarto-
rpajga BeomAT mo 0,5 MM~ pabouMX CTaHAapPTHEIX PacTBOPOB BELIECTB IO
JAWana3soHy KOHUEHTPalHii.

OcCy1ecTBIAIOT He MEHee 5 mapainensHeX u3mepeHuid. Haxonsat cpen-
Hee 3Ha4YeHHe BBICOThI XpoMaTorpauyeckoro nuKa i KakIoH KOHLEHTPALHH.
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CTpoAT rpagyupoBoYHble rpadHKH 3aBHCHMOCTH BBICOTHI XpOMaTOrpa-
¢uYeCKUX MUKOB OT COAEPKAHHA HUSTHIOBOTO 3(Hpa, KPOTOHOBOTO WIH
YKCYCHOTO aNbAErHOB B pacTBOpe, % 06.

Kaxpelit rpaxyupoBoYHbi# rpadMK MPOBEPSIOT €XEAHEBHO [0 OAHOMY-
IOBYM CTaHIApPTHBIM PAacTBOpaM pa3iH4YHON KOHLEHTpaluM BeliectBa. Ecnu
noy4aemble pe3yabTaThl OTIH4aoTCes Gostee yeM Ha 10 % OT naHHBIX, 3aM0-
KEHHBIX Ha rpadHke, TpagyHpOBOYHYIO XapaKTEPHCTUKY CTPOAT 3aHOBO,
KCIONB3Ys CBENENPUTOTOBNCHHBIE paboUHe CTaHIAPTHEIE PACTBOPHI.

8.5. Ycnosua xpomamozpagpupoeanun zpadyuposounsix u
AHARUIUPYEMBIX PACMEOPOS

Xpomarorpad rasosbiif «LBeT-570» ¢ MIaMeHHO-HOHH3ALHMOHHBIM JIe-
TEKTOPOM.
Henoxngmknas daza — 5 % Kapbosakca 20 M Ha XpomaTtone N-AW-
DMCS (0,16—0,20 mm).
KoioHKa CTeKIAHHAA, JNIMHOM 3 M, BHYTPEHHHUM IHaMETPOM 3 MM.
Pabouas mkana sneKTpomMeTpa: 128 x 10° OM (npu onpeneneHuu
00BEMHOH 0JH KPOTOHOBOTO H
YKCYCHOT'O aJIbJAerHI0B);
256 x 10® Om (1pu onpenenenny
00BEMHOI 0N IM3THIIOBOTO 3hHpa).
CKopOCTb ABHXKEHHUA JIEHTHI

camMonucua 720 Mm/4.
Temneparypa Tepmoctara KosioHku 60 °C;
JeTeKTopa 150 °C;
HCTIapHUTeNA 100 °C.
CkopocTs rasa-Hocutesa (asota) (30 +2) oM /mun;
BOZOPOZA 20 £ 12 cM’/mun;
BO3AyXa 200 cM’/MuH.
O6veM BBoAMMO# mpobbt 0,5 Mm’.
AGCOJIOTHOE BpeMs YIEPKHBAHUA:
IU3THIOBOrO 3dupa (26t1)c;
YKCYCHOTO allbAeruja (32%2)c;
KPOTOHOBOTO ajIbAerua (118 £2)c.
JlunefiHpIH 11anasoH NeTEeKTHPOBAHUA:
aM3TUNOBOrO 3¢dupa 0,1—1,0 % 06.;
YKCYCHOTO anbiernjia 0,05—0,50 % 06.;

KPOTOHOBOTO aIbJErHAa 0,05—0,20 % o6.
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9. BoinosineHHe H3MepeHHik

IIpo6y aHanu3upyeMoro pacTsopa B konudectse 0,5 MM’ BBOIAT B KO-
JIOHKY TIPH MOMOIIK MMKpOIUINpHILIA Yepe3 FONOBKY HCMApHTENA, POKabIBast
pe3uHOBYI0 MeMOpaHy. Mriy BBOMAT Ha MOJHYIO IUTMHY H GBICTPO BIIPBICKH-~
BaoT npody.

Cpeaniolo BbICOTY NHKa BBIYMCIIAIOT N0 pe3y/bTaTaM IBYX MOCIEN0Ba-
TENbHBIX BBOJOB MPOOHI.

O6pasuei, faolmMe NHKH GONBIIE, YeM CTaHAAPTHBIE PacTBOPHI C KOH-
ueHtpauueit 1,0 % 06. mudTHAOBOro 3dwupa, 0,5 % 06. ykcycHoro H
0,2 % 06. KpOTOHOBOrO AIbAETHAOB Pa3BaBIAIOT ITAHONOM.

10. O6paborka H opopMJIeHHE pPe3yIbTATOB H3MepPeHU i

O6nemHyI0 10O AUITHIOBOrO 3¢Hpa, YKCYCHOTO H KPOTOHOBOTO allb-
nerunoB B npobe (% 06.) onpenensioT no rpagyHpoBOYHOMY rpaduky, no-
CTPOEHHOMY METOJOM abCONOTHON KaTHOPOBKHU.

3a oKkOHYATENbHBIH pe3yJbTaT aHAIN3a PUHAMAETCH cpeHee apudme-
tHyeckoe (C.,) pesyibTaToB IBYX MapalUIeNbHBIX ONpENeseHH, AOMyCTH-
MbIE PACXOXKICHHA MEXIQy KOTOPBIMHM HE JOJDKHBI npeBbimaTh + 12 %.

VKa3plBaeTCsa 3HaUYEHHE NOrPEMHOCTH pe3ynbTara A (% 06.):

A = 8'—X . rne
100

3 — rpaHuia AOMycKaeMoH NMOTrPeliHOCTH M3MepeHHsa o0beMHON n0aM
BemecTsa (11. 2), % 06.

Pe3ynbTaT W3MepeHHA NOJDKEH 3aKaHYMBATBCA TEM K€ JECATHUHBIM
paspaioM, YTO W MOrpemHoCTb. Pe3ymbraThl H3MepeHHH oQopMIIAIOTCH 3a-
NUCBIO B )KypPHajle U yIOCTOBEPAIOTCA CICUHANHCTOM, MPOBOAMBILMM H3Me-
penns.

11. KonTpo/b norpemsHOCTH H3MepeHuii

BHyTpeHHuii onepatuBHbIi KOHTponb (BOK) kauecTBa pesysbTaToB
H3MepeHuH NPOBOJAT B COOTBETCTBHH ¢ TpeGoBanuamu I'OCT P 8.563—96
u MU 2335-95.

11.1. Konmpons nozpewnocmu usmepenuii

BHyTpeHHHMt OnepaTHBHBI KOHTPOJH MOTPELIHOCTH W3MepeHuii mpo-
BOJAT B 1abOPaToOpHH [0 H MOCNe NMPOBEAECHHs CepUH U3MepeHuii pabouux
npo6. O6pasuaMu Qs KOHTPOJA CIyKaT rpagyMpOBOYHHIE CTaHAAPTHBIS
pacTBOpHl AUITUIIOBOrO 3¢Mpa ¢ oovemHol nogeit 0,1; 0,2; 0,5 1 1,0 % 06.;
KpOTOHOBOro anpaerunga ¢ obveMHoit monei 0,05; 0,075; 0,1; 0,15 wu
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0,2 % 06.; yxcycHoro ansgeruga c obOweMmHod goneit 0,05; 0,1; 0,25 u
0,5 % 06. Ilpoueaypa KOHTpO/IA COCTOMT B NPHUrOTOBIEHHH PacTBOPOB IO
n. 8.2, onpeneneHHy coiepxaHua BellecTB B obpasuax no m. 9.

H3Meperns CUMTAIOT COOTBETCTBYIOLIMMH HOPMAaTHBY ONEpaTHBHOrO
KOHTpOJA NOTPEINHOCTH, €CIH BHINONHAETCH YCIOBHE:

lx-x,1<001-X,- K, rze

K ~ HOpMaTHB ONepaTHBHOrO KOHTPOJIA NOTPELHOCTH, paBHblii 15 %o,

X ~ peaynbrar onpeseneHus 06beMHOM J0H BelecTsa, % 00.;

X, — COAEP)KaHHE BELIECTBA B KOHTPOJIHOM pacTBope, % 06.

IIpy npeBBIlUEHHH HOPMATHBA ONEPATHBHOIO KOHTPOJA NMOrPEIHOCTH
IKCNIEPHMEHT HOBTOPAIOT. IIpH MOBTOPHOM NpeBbllIEHHH HOPMATHBA BLIAC-
HAIOT NMPUYHHBI, MPHBOJALIME K HEYAOBICTBOPUTENBHBIM pe3ybTaTaM KOH-
TPON, H YCTPAHAIOT UX.

Pe3ynbTathl KOHTPOJBHBIX H3IMEPEHHH 3aHOCAT B pabouui JKypHaI.

11.2. Konmpons cxooumocmu pe3ynsmamoe napaiiensHyiX usMepeHui

BryTpenHnii onepaTuBHBIH KOHTPOJbh CXOOUMOCTH pPe3y/bTaToOB napai-
JIETIBHBIX H3MEPEHHH OCYLIECTBJAIOT B MpOLEcce H3MepeHHil mo pa3Mmaxy
Ppe3yJIbTaToB.

PemeHue 06 ynoBIeTBOPUTENBHOH CXOAUMOCTH TIPHHUMAIOT NPH BBI-
JIOHEHMH YCIOBHSA:

|X,—X,|<0,0l - X -D,rne

X, u X, — pesynbTarsl ABYX ONpe/eneHHi 00peMHOM NoMnH BemecTsa, % 00.;

X — cpennee apupMerHueckoe X, H X, % 06.;

D — HOpMaTHB ONEpaTHBHOTO KOHTPOJA BOCHPOH3BOAHMOCTH H3MEpe-
Hui, paBHbIid 12 %.

IMpu npepbiliEeHHH HOPMAaTHBA ONEPATHBHOTO KOHTPOJSA CXOAMMOCTH
MPOBOJAT ABA AOTOJHHTEIBHBIX U3MEPEHHSA, 0TOPacHBAlOT HAUOOMNBIINKA H
HaWMEHbUIMH Pe3yNbTaT W NPOBOMAT NOBTOPHBIH KOHTPOJbL CXONMMOCTH.
Ipu npesblileHHH HOPMATHBR H3MEPEHHA MPHOCTAHABJIMBAIOT, BBIACHAIOT
NPHYUHBI, NPHBOASAINHE K HEYIOBJECTBOPUTENBHBIM PE3YNIbTaTaM KOHTPOJIS,
M YCTPAHAIOT HX.

Pe3ynbraThi H3MepeHHit 3aHOCAT B paGoyHii )KypHa.

12. Pa3paGorunku

IOnuna T. B., ®enopora H. E., Bomyek C. ., Boakosa B. H. (PHLII
uM, @. . Spucmana, r. Merrumy MockoBcko# o6.).
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