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4.1. METO/JIbI KOHTPOJIA. XUMHAYECKHUE ®AKTOPDI

Onpenenenne 00 beMHOM 1014 ATHPATHYCCKHX CIIHPTOB

(mponu/I0BOro, 0yru/10B0ro, H300yTHJI0BOr0) B 3THJIOBOM

CHHPTE H CIIMPTOCOAEP KA el IPOAYKIHH U3 BCEX BHAOB
ChLIPLH METOAOM ra3oKHJAKOCTHOM XpoMaTorpapuu

MeToauyeckue yKazanus
MYK 4.1.1486—03

1. BBeaeHue

Hacrosumuil AOKYMEHT YCTaHABAMBAET ra3zoxXpoMarorpadH4YecKHil Mme-
TOJ ONpeAE/ICHUA 00BEMHBIX HOJIeH allHPaTHIECKUX CIIUPTORB (NPOIUIIOBOrO,
OyTHN0BOrO, U300YTUNOBOI0) B 3THJIOBOM CHHPTE U CHOMPTOCOJAep KalIeH
MPOAYKUHUU U3 BCEX BHIOB ChIphA B Auanasose 5,0—15,0 % 00.

LIponmunoseiit cnupt — 1 -ripornado.

C;HzO M. M. 60,1

becupeTHas KUIKOCTD;, TeMriepaTypa kKuneHus — 97,2 °C; nnoTHOCTE —
0,808.

bytunoseiit cupt — 1-OyraHou.

C4H1{)O M. M. 74,1

becuBeTHas XXHUIAKOCTh; TeMaeparypa kunenus — 117,5 °C; mioTHOCTD —
0,810.

M300yTUNOBLIN COIUPT — 2-METHUJI- 1 -NPONAHOII.

C4H,,0O M. Mm. 74,1

becuseTHas XHUAKOCTE; TemmnepaTypa kurneHus — 108,4 °C; nnoTHOCTh —
0,805.

2. XapAKTEePHCTHKA NOTPEWHOCTH H3MEPEH U

Meroauka oOecrneunBaeT BBHIMOJHEHHE H3MEPEHH#l C IOrpelllIHOCTHLIO
(0), He npesbimatomeii + 11 %, npu KoBepUTENBHOMH BepoaTHOCTH 0,95,
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3. MeToa usmepeHui

MeToa ocHOBaH Ha W3MEPEHUHM KOHLECHTPALUM BEIECTB C MOMOILBIO
rasoBod xpomatorpaduu ¢ HUCIONB30BAHUEM NETEKTOpPa HOHHM3ALMM B ILIA-
MEHH.

HwkHui npeaen usmepeHus B npode: 5,0 % 06.

H3MepeHuo He MELLIAIOT alleTOH, AMITHA(TANAT, OKTaaleTaT caxapo3bl,
OuTpekc, MeTaHou, TpeT-0yTUIOBBIHA U U3OTIPOITUIOBBIH CIIUPTHI.

4. CpejcTBa H3MepEeHHH, BCIOMOraTe/IbHbIe YCTPoHCTBA,
PE€AKTHBBI H MaTEPHAAJIbI

4.1. Cpeocmea usmepenui

[azoBeiit xpoMmarorpad «LBet-570», cHabXEHHDIH
IUTAMEHHO-MOHM33LIUOHHBIM JETEKTOPOM C MPEACIOM
NeTeKTUpOBaHUs No HoHany 0,8 x 107 riem’

Becwl n1aboparopHbie obu1ero Ha3Ha4Y€HUA
2-ro Kjacca TOYHOCTH, Hanprimep, BJIP-200 I'OCT 24104
[IuneTku I;panyupoaaﬂﬂme, BMeCTUMOCTEIO 0,1;

0.2ul c™m ['OCT 29227
Miukpomnpunu MI11-1 T'OCT 8043
Ko.1661 MepHbie 2-100-2 I'OCT 1770

JIonveKkaeTCcd MCHOB30OBAHUE CPEACTB U3MEPEHHUA C AHANIOrHYHBIMH
HJIM JIYYUIUMH XapaKTEPUCTHKAMM.

4.2. Peaxkmueor

byrtanon-1, x4 g/Xxpomar. TV 6-09-1708—77
N300yTHa0BbLA CIUPT, XY I/ XPOMAT. TV 6-09-4354—77
IIponanon-1 (nponunoBelii cnupt), X4 a/xpomar. Ty 6-09-783—76
CHUpT 3THAOBBIA PEKTHHUKOBAHHBIN I'OCT 5962
WIH I'OCT 18300

4.3. Bcnomozamenvhbie ycmpoucmea u Mamepuaqisl
A30T1 razoodbpasneiil U3 HamoHa, ocy T'OCT 9293
Bara cTexnaHHas WM CTEK/IOTKAHb
Boxopoa razoobpa3sHbii U3 6annoHna I'OCT 3022
Bo3ayx razoobpa3Hsslit U3 dajuioHa ['OCT 9-010
BopoHKH XUMHUYeCKHe KOHYCHBIE No 2 1 3 IOCT 8613

KoJjionka xpomartorpaduyeckas CTeKIAHHa,

IVTAHOA 3 M, BHYTPEHHUM ITUAMETPOM 3 MM

KOnOb! KpYyriaogoHHEIC HIH NIOCKOJOHHBIC Ha

niMgpe, BMeCTUMOCThIO 100 cM” ['OCT 10394

Hacoc BoaocTpyiHBIH CTEK/TAHHBIH ['OCT 25336
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Xpomaron N-AW-DMCS ¢ 5 % KapboBakca 20 M
(II21-20M), 0,16——0,20 MM, XemanoJ, Yexus

HonyckaeTcd NpUMEHEHHE XpomatorpapuyecKuX KOJOHOK H APYroro
o0opyNoBaHHA C AHAJOMHWYHBIMH HITH JIYYHIHMH TEXHHYECKHUMH XapaKTepH-

CTUKAMH.

S. TpeOoBaHHSA 0e30NaCHOCTH

[Ipy BBIMOJHEHMH HU3MEPEHHH HeoOxomuMo cobmomate TpeboBaHMA
TEXHUKH Oe3onacHocTH npu pabore ¢ XUMMHYECKMMH pEaKTHBAMH IO
I'OCT 12.1.007, tpeboBanusa 3nekTpobesonacHOCTH npy pabore C 3IEKTPO-
ycradoBkaMu no I'OCT 12.1.019, a takke TpeOoBaHUA, H3T0KEHHBIE B TEX-
HAYECKON NJOKYMEHTALMK Ha ITpHOOP.

[ToMelieHHe AOMHKHO COOTBETCTBOBATE TpeOOBaHMsM noxapobesonac-
Hoctu no I1'OCT 12.1.004 wu wuMerr cpencTBa MNOXAPOTYWIEHUS IO
I'OCT 12.4.009. Conepxanue BpeaHbIX BeHIECTB B BO3AYyXe HE JOJDKHO Mpe-
BBHIIATE HOPpM, yeTanoBaeHHbIX T H 2.2 5, 686—98 «IIpenensHo nonycTuMeie
koHueHTpauvH (I1JK) BpenHsix BewiecTs B Bo3ayxe padoueii 30Hb». Opra-
Hu3auus oOyyeHHs PabOTHUKOB O€30nacHOCTH TpyJa OCYHIECTBIACTCH IO
F'OCT 12.0.004.

6. TpebGoBanusa K KBaandHKAIHN onepaTopa

K BbioiHeHHIO u3MepeHHit U 00paboTke MX Pe3ylbTATOB HOMYCKAIOT
CMELIMANIMCTa, UMEIOLIEro BBICIIEE WM CpeAHee CHELHATBHOE XHMHYECKOe
oOpazoBaHHe WIH ONbIT paboTel B XHMHUUYECKON 11a60paTopuH, Npomieero
oOyuyeHHe, OCBOMBIIETO METOM B MPOLieCCE TPEHUPOBKM M YJIOXKHMBLIErOCS B
HOPMAaTHBBI ONIEPATHBHOrO KOHTPOJIA NPH BHIMOJHEHUH NPOLEeAYpP KOHTPOIA
MOrPEIHOCTH.

7. Yc10BHA BLIIOIHEHAR H3MeEpeHni

[Ipu BeIMONHEHMH U3MEPEHUN B Nabopatopuu DOMKHBI ObITh cOOMMIOaE-
HbI CJAEAYIOUIHUE YCIIOBHA:

® TeMIiepaTypa Bo3ayxa (20 £ 5) °C;

® aTMOC(EPHOE JaBJIEHHE 84,0—106,7 xIla (630—800 MM pT. CcT.);
® BJIAXXHOCTh BO3/1yXa He OoJiee 80 % ripu temneparype 25 °C;
® HANPAXKECHHUE B CETH oT 187 no 242 B;

e yactoTa nepeMeHHoro Toka (50 +1) I'u.



MYVYK 4.1.1486—03

8. lloarorosxa K BbiNOJIHEHHIO H3MeEPeHH i

8.1, HHoozomoexa u KOHOUUUOHUDOBAHUE KOJIOHKU

I'oroByto Hacanky (5 % Kapbosakca 20 M Ha XpomaroHe N-AW-
DMCS) 3aceinaiOT B CTEKIAHHYIO KOJOHKY, YIIOTHAIOT NOA BaKyyMOM, KO-
JIOHKY YCTaHaBJMBAalOT B TepMOCTate xpomarorpada, He MOACOECAHHAA K 1€-

TEKTOPY, ¥ CTAOHAM3UPYIOT B TOKE a3oTa npu Temneparype 170 °C B TeueHue
10—12 y,

8.2. Ilpuzomoenenue pabouux pacmeopos 014 2paoyupoexu npubopa

J11a npUroToBlieHUs paboyuX CTaHIAPTHBIX pacTBOPOB NMPOMHIOBOIO
(OytunoBoro, u300yTHNIOBOro) cnupra ¢ oOreMHon ponei 5,0; 7,5; 10,0 u
15,0 % 06. B yeThlpe MepHble KONObI BMecTHMOCTHIO 100 cM’ BHOCAT 30—
40 cM’® 3THIIOBOrO CIMpPTa PeKTHOHKOBAHHOro, moMeuaioT 5,0; 7,5; 10,0 u
15,0 cMv” mponunosoro (6yTHIOBOrO, W306YTHIOBOro) CNUPTA, MepeMemIH-
BAKOT, A0OaBJAIOT CIIUPT STHIIOBBIA PEKTU(DUKOBAHHBIA N0 METKH, BHOBb
epEMEIUBAIOT.

PacTBopbl XpaHATCA B XOJO0AWIBHHKE B TCUCHUE MECALLA.

8.3. Ombop npoo6
OT160p npod npoBoautca B cootBeTcTBUH ¢ [ OCT 5964.
8.4. Ycmanoenenue u konmpois 2padyupoeodnoi xapaxkmepucmuxu

JInA nocTpOeHUA rpagyrupoBOYHOrO rpaduka B MCIAPHTENL XPOMATO-
rpada BBogAT 1o 0,5 MM pabO4YKX CTaHAAPTHHIX pacTBOPOB MPOMHUIOBOIO
(6ytHaoBoro, u3obyTunoBoro) cnupra ¢ obreMHoi poneir 5,0; 7,5; 10,0 u
15,0 % 06.

OcymecTBAAIOT HE MeHee 5 napaiebHeIX u3MepeHu. Haxoasar cpen-
HEEe 3HAUCHHE BBICOTHI XPOMATOrpauHECKOoro NMKA A KaX N0 KOHLEHTPALUMN.

CTposT rpalyHpOBOYHbIE 'PadMKH 3aBUCUMOCTH BBICOTBI XpOMAaTOrpa-
(pHMYEeCKHX NMUKOB B MM OT COAEPXaHUA MponuinoBoro (OyruiaoBoro, n3ody-
TUJIOBOTI'0) CAIHUpTA B pacTBope, % 00.

Kaxawiii rpaqydpoBOYHbIN rpadHK MPOBEPAIOT €KEAHEBHO 110 ONHOMY-
JBYM CTaHJIAPTHHIM pacTBOpaM pa3jMYyHOW KOHUEHTpALMH BellecTBa. Eciu
[oJjiydaeMele pe3yJbTarhbl oTiM4aroTes dosiee ueM Ha 10 % ot maHHBIX, 3a10-
KEHHBIX Ha rpaduke, rpaIyHpPOBOYHYIO XapaKTEpUCTUKY CTPOST 3aHOBO,
MCIIOJIb3YS CBEKENPUroTOBJIEHHBIE padoyHe CTaHIapTHHIE PACTBOPHI.

8.5. Ychosus xpomamozpaguposanun 2paoyupoeouHsvix u
AHATUUDYEMBIX PACMEOPOE

Xpomartorpad raszoeeiif «LiBer-570» ¢ mi1aMeHHO-UOHH3ALHMOHHBIM Ae-
TEKTOPOM.
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HenonpwxHas ¢aza — 5 % Kapbosakca 20 M na XpomaroHe N-AW-
DMCS (0,16—0,20 mM).
KoJIoHKa CTeKNISHHas, JUTHHON 3 M, BHYTPEHHUM NHAMETPOM 3 MM.
Pabouyas mikaja 3JIeKTpoMeTpa 128 x 10’ Om (nipy onpeieIicHUH
00BEMHOM J0Y NPOMUJIOBOIO
1 U300y TUJIOBOIO CIIUPTOB);
64 x 10’ OM (npu onpeaeneHUH
oOBeMHOMH 101 DY THIOBOIO CTHPTA).
CKOpOCTh IBHKEHHR NEHTHI
CaMoOmnucHa 720 MM/4.
Temneparypa trepMocTtara kojjoHkd 60 °C (ripu onpeaeneHud 00bEMHOMN
JOJIM TIPOIHUIIOBOIO CIIHPTA);
70 °C (rpu onpeaeieAny oObeMHOI
A0 OYyTHAOBOTO U H300YTHIIOBOIO
CITHPTOB);
aerextopa 150 °C;
ucnapurens 100 °C.
CxopocTte raza-Hocures (azora) (30 +2) CM>/MHH;
pogopona (30 % 12 CM’/MHH;
BO3yXa 200 cm’/MUH.

O0BeM BBOAUMOM MnpoObl 0,5 Mm".
AbCOoNOTHOE BpeMs yAEpKHUBAHUA:
OyTHA0BOIrO CNIMPTA (154 + 3) c;

u3obytunosoro cnypra (108 £2) c;
MPONUIOBOro CriMpra (115t2)c.
JIvnelHbli uanasoH aerektrpoBadus  5,0—15,0 % o6.

9. Buinosinenue uiMepeHHIA

[1poOy aHanuzupyemoro pacreopa B Kojudectse 0,5 MM> BBOJST B KO-

JIOHKY NPH NOMOIY MUKPOLUNPHILIA Yepe3 rOIOBKY HCTIAPUTENA, NPOKAJILIBAS
pe3uHOBYIO MeMOpany. Mrny BBOIAT Ha MOJIHYKO MIHHY U OBICTPO BIIPBICKH-
BaloT 1npody.

CpenHiow BbICOTY NMHMKA BLIYUCIAIOT MO Pe3YALTATaM JBYX IOCHEeN0Ba-
TeJIbHBIX BBOAOB MPOOHI.

Ob6pasupl, Jaoume NUKA 60ibie, YeM CTaHIapTHbIE PacTBOPbI C KOH-
ueHTpaumei 15,0 % 06., pazbaBnaiOT 3TAHONIOM.
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10. O6paborka u odopmiieHHE Pe3ysILTATOB H3IMEPEHH I

OOBEMHYIO OO0 NPONMUNIOBOTO (OyTHIIOBOTO, H300yTHAOBOrO) CIIMpPTA
B nipode (% 00.) onpenendAoT no rpagyHpPOBOMHOMY IrpadHKy, NMOCTPOEHHO-
MY METOJOM abCONKOTHON KATTUOPOBKH.

3a OKOHYATENIBHBIA pe3yJIbTaT aHau3a NPUHUMACTCH CpeHee apudme-
THueckoe (C,) pe3ybTaToB ABYX MNapajUie/ibHBIX OIpelcneHud, XOMmyCTH-
MBIE PACXOXKICHHSA MEXIY KOTOPBIMH HE AO/DKHBI npeBbiiaTh + 10 %.

YKa3bIBacTCA 3HAYEHHUE NOrpeiHoCTH pesyiasTara A (% 06.):

8-X
100

0 — rpaHdIia NOMYCKaeMOH MOrpPeIIHOCTH M3MEpEeHUA OOBEMHOM NOJH
BelecTna, (1. 2), % 00.

Pe3ynpTar U3MEpeHUA OOMKEH 3aKAHYHUBATHCS TEM K& HCCATUYHBLIM
pa3psaaoM, YTO ¥ NOTPELIHOCTb. Pe3ynbTaThl U3MEPEHHH OQOPMIAIOTCA 3a-
MACBIO B XXypHAJIE U YIOCTOBEPSIOTCH CNELHAIIMCTOM, NPOBOAUBILIMM H3ME-
pEHHUA.

A , Te

11. Kontpoas norpemiHocTu nimMmepeHuni

BuyTpeHHu# onepatusHblii kOHTpoJib (BOK) kayecTBa pe3ynsTaToB

U3MEpPEHHH NpoBOAAT B cooTBeTcTBHU ¢ Tpebopanusamu ['OCT P 8.563—96
u MU 2335—95.

11.1. Konmpoap nozpemunocmu uimepenui

BHyTpeHHHI ONEPAaTUBHBLIH KOHTPOJIb MOrPELIHOCTH H3MEpPEHUM Mpo-
BOIAT B JJA0OpaToOpUM OO H 10Cje MPOBEACHUA CEPUHM U3MEpPEHHH pabouymx
npod. Ob0pa3suaMu And KOHTPOJIA CIAY>KAT I'paaydpOBOYHBIE CTAaHIAPTHBIE
pacTBOpPbI NPONHAOBOro (OYTHIOBOro, H300YTHIOBOr0) coupra ¢ 0OBEMHOHN
nonaen 5,0; 7,5; 10,0 u 15,0 % 06.

[Ipouenypa KOHTpPOIA COCTOUT B NPUTOTOBJICHUM PacTBOPOB 1o 1. 8.2,
onpeleNeHHH CoAepKaHuA BelleCTB B oOpa3uax no m. 9.

H3mepeHnss CYHTAIOT COOTBETCTBYIOUUMH HOPMATHBY OIEPATUBHOIO
KOHTPOJIA MIOTPELIHOCTH, €CAH BHIMOJHACTCA YCIOBHE:!

|X~Xm|<0,01 - X, - K, rae

K — HOpMAaTHB ONEPAaTUBHOIO KOHTPOJIA MOTPEIMHOCTH, pasHbI# 11 %;

X — pe3ynbTart onpeneneHua o0beMHOM 20U BelecTBa, % 00;

X  — CONEpKaHHe BELIECTBA B KOHTPOJLHOM pacTBope, % 00.

[Ipy npeBbIIIEHHH HOPMAaTHBA ONEPATHUBHOIO KOHTPOJA MOI'PELIHOCTH
IKCMIEPUMEHT NOBTOPAKOT. [Ipn NMOBTOPHOM MpPEBBIIIEHHU HOPMATHBA BLIAC-
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HAIOT NMPHYMHBI, IPHBOJAILHE K HEYAOBJICTBOPUTE/EHBIM pe3ylbTaTaM KOH-

TPOJIs, B YCTPAHAIOT UX.
Pe3ynpTarbi KOHTPOJBHEIX H3MEPEHHUH 3aHOCAT B paboyuH KypHaI.

11.2. Konmponb cxooumocmu pe3yabsmamoe napailes1bHslX UIMEpPerHul

BHyTpeHHHH OnepaTHBHBIA KOHTPOJIb CXOAUMOCTH pe3yIbTaToOB fapai-
NEJIbHBIX H3MEPEHH OCYLIECTBAAIOT B NpoOLiECCe HU3IMEpPEHHH MO pa3Maxy
pe3ynbTaToB.

Pemenue 00 yaOBIECTBOPUTENBHON CXOAUMOCTH NPUHUMAIOT [PU BbI-
MOJTHEHHUH YCIIOBHUA:

|X,——X2|<0,01 . X -D,rae

X, U X, — pe3ysibTaThl ABYX ONpeleicHHH 00beMHOM HOJH BELLECTBA,
% 06.;

X — cpendee apupmeruueckoe X, u X,, % 06.;

D — HOpMATHB ONEPATHUBHOI'C KOHTPOJISI BOCIIPOHIBOAUMOCTH H3MEpE-
Huii, paeHbli 10 %.

[Ipu npeBbilieHHKX HOPMAaTtHBa OIEPATUBHONO KOHTPONA CXOAUMOCTH
NPOBOAAT ABa JONOMHUTEIBHBIX U3MEPEHHUs, 0TOpachiBalOT HAUOOIBLINHA U
HauMEHBINHI pe3ynsTaT H NPOBOIAT HOBTOPHLIH KOHTPOJAb CXOIHUMOCTH.
Ilpn nipeBbilleHHH HOpMATHBA U3MEPEHHUA NPHOCTAHABIMWBAIOT, BBIACHAIOT
NPUYHHBL, MPUBOAAIME K HEYNOBJIETBOPUTENBHBIM PE3yAbTaTaM KOHTPOJA,
H YCTPaHAKT HX.

Pe3ynpraTh! H3MEpEHHH 3aHOCAT B pabounii »ypHai.
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