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MVK 4.1.1156—02

YTBEPXIAIO
[ maBHBINA rOCyAapCTBEHHDIN CAHUTAPHbIN
Bpay Poccuiickon denepalnu,
{ lepBbIt 3aMecTUTE I MUHHUCTPA 314PABO-
oxpaHenus Poccuiickoi Genepalnu

[. ['. OHMuIeHKO
Jlara BBeneHus: | aHBaps 2003 r.

4.1. METO/Ibl KOHTPOJISl. XUMWYECKUE ®AKTOPBI

H3mMepenune koHUeHTpaALUi OeHCY 1LY pPOH-METHIIA
B BO3/iyXe padouent 30HbI U aTMOCPEPHOM BO3AYXE
HACEJIEHHbBIX MECT METOAAMH ra30KUIKOCTHON U

BbiCOK0I(PpPEeKTUBHOM KUAKOCTHOH Xpomarorpadpuu
(nonosinenne k MY 6104-91 or 27.07.91)

MeTonH4yecKHe YKa3aHHA
MYK 4.1.1156—102

1. Beoauast yacrpb

Oupma npoussoaurtens: [ronon ae Hemyp (1lseruapus).

Toprosoe Ha3zsauue: JOHJAKC.

IlencTByroluee BeUIeCTBO: OSHCYIb)YPOH-METHII.

-(4,6-AMMETOKCUITUPUMUIHH -2 -KapOaMoUacynb(aMoni-o-TONYH-
NOBOM KUCJI0THI MeTHI0BbIN 3¢up) I[UPAC.

CO,CH, OCH,
N
@— CH,SO,NHCONH —(/ \
N =
OCH,
CieHig NJO,S M.mM. 4104

TBepablit MOpoiIoK OT Oenioro a0 0NeAHO-XKENTOrO LBeTa Oe3 3anaxa.

Temneparypa nnasnenus: 181 °C.

IlaBnenune napos npu 25 °C: 2.8 - 10" 1a.

PacTBOpUMOCTB B opranuuyeckux pactsopurenax fpu 20 °C (r/am?): me-
Tunenxnopua — 11,72; auerouurpua — 5,38, stunauerar — 1,66 r/n; aueToH ~
1,38; metanon — 0,99; kcunon — 0,29; rekcan — meHee 0,01, PacTBOpUMOCTD B
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MVYK 4.1.1156—02

poae 3asucut oT pH u cocraenser npu 25 °C (r/am’): 2,9 (pH 5); 12,0 (pH
6); 120 (pH 7) u 1200 (pH 3).

ArperaTHoe COCTOfRHHUE B BO31yXe — adp030Jib

Kpamkas moxcuxonocuieckas xapakmepucmuxka

OcTpas nepopanbHas TOKCUYHOCTD:

LD, kpbicel — 0onee S 000 mr/xr,

LD, mpiuy — 60s€e 10 985 mr/kr;

Ocrpas aepMalibHAs TOKCHYHOCTD!

LD, kponuku — 6onee 2 000 Mr/kr;

OcTpas MHTrAIUUOHHAA TOKCUYHOCTD!

LD., kpbicel — 60see 5 000 mr/m’ (4 4aca).

Fucuenuveckue nopmamuas:

OBYB B Bo3ayxe paBoueii 30851 — 1,0 Mr/m’

OBYB B atmocthepHoM Bozayxe — 0,05 Mr/m°.

Obaacme npumenenus hpenapama

Jloupakc 60 DF c.1.c. (a. B. beHcynbdypoH-meTui — 600 r/kr) — repou-
LU U30HUpaTENLHOro ACHCTBUA, PEKOMEHAYEeMbIN AN O0pbObI C LLIMPOKOJIK-
CTBEHHBIMH COPHAKAMHU U OCOKaMHU HA PUCOBBLIX [10JIAX NMPHU OOHOKPATHOI
nocneBcxonoBou obpadborke ¢ HopMo# pacxona 50—100 r/ra (no a. B. 30—

60 r/ra).

2. Meroauka n3mMepeHUus KOHIEHTpauuni OencynoPypoH-MeTHIA
B BO3aYXe paboyeit 30HbLI K aTMOCPEepPHOM BO3AYyXe HACEJEHHbIX MeCT
METOAAMH ra30)KHAKOCTHOM H BbICOKOIPPEKTHBHOMH
KHAKOCTHOR xpomaTorpadpuu

2.1. Ocroensie nooMNcCeHUR

2.1.1. Ipunyun memoouxu

MeTtoauka ocHOBaHa Ha ornpelelieHUH OeHCYNIbPYPOH-METHIA C MOMO-
K Ta30XKUIAKOCTHOM XpoMmatorpadMv C TEPMOHMOHHBLIM IETEKTOPOM MK
BriCOKO3(dexTHBHONH KUAKOCTHOW xpomarorpaduu (B2XX) ¢ ynbtpadguo-
JIETOBbIM RETEKTOPOM.

OT16op npo6 Bo3ayxa OCYLUECTBSIAETCA KOHLEHTPUPOBAHUEM a3po30.14
Ha OymaxkHble (QUNBTPBI «CHHAA JeHTa». KOIMYECTBEHHOE oOrnpeaeneHHe
MPOBOAUTCA METOAOM aOCONIIOTHON KaTMOPOBKM.
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MVYK 4.1.1156—02

2.1.2. Hz3bupamenvnocme memooa

B npeanaraeMbiX yCI0BUAX METOA crneuudHueH B NPUCYTCTBHH KOMIO-
4eHTOB NpenapaTuBHON GopMbl, B TOM uucie Tpenaa 90, a Takxke NeCTHIH-
108, MPUMEHAEMbIX MPH BO3/€eJibIBAHHH PHCa.

2.1.3. Memponocuueckas xapakmepucmuxa memooa (P = 0,95)

Yucno napauiesibHbiX onpeacicHuil 6

[Ipexen oOHapyX eHHs B

xpoMarorpapupyeMoM odbeme 2 Hr (uamepenue no n. 2.7.1, 'XXX);
1 Hr (u3mepenne no . 2.7.2, BIXKX)

[Tpenen oOHapyXeHUs B BO3AyXe

(npu ot6ope 50 n) 0,04 mr/m’ (FXKX);
0,01 Mr/m’ (BDXKX)

JlHana3oH onpeaensieMbixX

KOHLIEHTPaLHii 0,04—0,60 mr/m” (INKX);
0,01-—0,1 mMr/mM° (BDXX)

CpenHee 3HaueHue onpeaeneHus 94,93 %

CraHaapTHoe OTKJIOHeHHE (S) 5,63 %
OTHOCHTENBHOE CTAHIAPTHOE
oTkJ0HeHHe (DS) 2,52 %

JloBepuTeNbHbIN UHTEpBAN cpeaHero 6,98 %

CyMMapHas norpeurHocTs u3MepeHus He npesbitaet 22 % (I'KX)
n 20 % (B2XX)

2.2. Peakmuegsi, pacmeopst u mamepuaisi

beHCYIb()YPOH-METHN C COaepk aHUEM 1. B.
99,8 %, ([tonon ae Hemyp, LliBeiiuapus)

A30T, ocu, U3 banoHa [TOCT 9293—79
AleToH, yaa [OCT 2603—79
AUETOHUTPHUA Ang XpoMaTorpaduu, Xy TY 6-09-4326—76
Boxa GuauctiaaMpoBaHHas unu 1eHOHU30BaHHAs

Bonopoa razoo6pasnbiii M3 6annoHa 'OCT 3022—80
MeTunoBblii cniupT, Xy OCT 6995—77
Kucnora oprodochophasn, xu 0,2 %-Hblii

10 00beMy BOAHBII pacTBOp [TOCT 6552—80

Xpomaton-cynep ¢ 5 % OV-17 (0,16—0,20 mm)
bymarcHbIe GUALTPbI KCHHAR NICHTAY,

00€3301eHHbIE, MPEABAPHTENILHO MPOMBITHIE
WETOHOM TV 6-09-2678—77
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2.3. Ilpubopst, annapamypa, nocyoa

[ azoBbiii xpomarorpad «liBe™ UnM aHANOru4HLIH,
CHaOXEHHbIH TepMOUOHHBIM aeTexTopom (THU]L)

C NpeaeNoM JeTEKTHPOBAHHA MO a30TY B
azobensone 1,5 x 10" r/cm?

WJIA JpPYTOM C @aHANOTHYHBIMK WK YYUYIUIEHHbIMY

XapaKTEPUCTUKAMMU
XpoMatorpaduueckas KOJIOHKA CTEK/ISHHAR,
ANTAHON 2 M, BHYTPEHHHUM JHAMETPOM 3 MM

KuakoctHbii XoMarorpad ¢ ynsTpadHONeTOBbIM

aetektopoM dupmbl Perkin-Elmer (CLLIA)
NN aHATIOMHYHbIN
Xpomarorpaduyeckas KOJOHKA CTallbHAA,

OAUHOM 25 CM, BHYTPEHHUM aAHaMeTpom 4,6 MM,

coaepxaiuas Hipersil ODS, 3epHeHuem 5 Mxm
Muxkpownpui tuna MUI-10, BMeCTHMOCTLIO
10 MKa

IUnpuu ans BRoaa o0pa3uioB AN XUIKOCTHOTO

xpomarorpada

POTaUMOHHBIA BakyyMHbIH Hcnapurtens UP-1M

KK QHANOTHYHbBIW

Bechul ananuTHueckue tuna BJIA-200

Hacoc BOOOCTpYHAHBINA

AcCnupauroOHHOE YCTPOUCTBO TUNa DA-|

WM GHAJIOTHYHOE

bapomMeTp

TepMoMeTp nadopaTopHbIA WwiKaNbHbIH TJI-2,
lieHa aeneHus | °C, npeaensl uiMepeHus 0—
55 °C

Konbbl mepHble, BMECTUMOCTBIO 100 M
LHuaunapul MmepHbie, BMECTUMOCTEIO 10, 50 1
300 mn

Konbsl rpyuieBHAHbIE CO WLIHGOM,
BMECTUMOCTBIO 100 Ma

[Tpobupku UeHTPHPYKHbBIE

CTtakaHbi XUMHYECKHE, BMECTUMOCTLIO 100 M1
[TuneTku, BMectTuMocThiO 1, 2, S 1 10 M
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BOpPOHKH XHMHUYECKHE, KOHYCHbIE, IHAMETPOM

14—40 MM NOCT 25336—82 E
[pylua pe3uHOBas

OUALTPOAEPXKATENH

CTeKAAHHbBIE NATOUKK

2.4. Ombop npob

Bo3ayX cO CKOPOCTBIO 2—3 JI/MHH acrupHpyIOT yepe3 QUIbTP «CHHSAA
1EHT2), TOMELECHHBIA B GUuibTpoaepKaTenb.

Jdna namepenus 0,5 ObYB B Bo3ayxe paboueit 30Hbl ciieayer oTo0parh
4 (MKX) niu 1 n Bozayxa (B3XX); 0,8 ObYB B atmocdepHoM BO3ayxe —
50 (1KX) nau 12,5 1 Bozayxa (BIXX). OroGpanHbie npoObl MOXKHO Xpa-
HUTh B XonoaunsHuke He 6onee 10 aHew.

2.5. Hoo2omoeka k onpedenenuio

2.3.1. Memoo I'7KX. [1oozomosxa u KOHOUYUOHUPOBAHUE KONOHKU

I'oroByro Hacaaxky (5 % OV-17 Ha XpomaroHe-cynep) 3acbilaiOT B
CTEKJAHHYIO KOJIOHKY, YIJIOTHSIOT N0 BAKYYMOM, KOJIOHKY YCTaHABJIUBAIOT
B TepMoOcTare xpomarorpada, He MNOACOEAUHAA K NETEKTOPY, U CTAOHIH3U-
PYIOT B TOKE a30Ta NpH temneparype 260 °C B reyenne 10—12 yacos.

2.5.2. Memoo BIKX

2.5.2.1. Iloozomoexa noosudcrou ghazvl ona B3)KX. B mepHyto Koy
BMeCTUMOCTHIO 1 000 Mi nomewaroT 400 Ma aueToHuTpUia, S0 M1 MeTaHoNa
1 550 M1 OMAUCTUANTMPOBAHHON BOIbI, coaepxaiteid 0,2 % 06. oprodocdop-
HOH KMCJIOThI, NEPEMELLINBAIOT, QUABTPYIOT U JETAZHUPYIOT.

2.5.2.2. Konouyuonuposanue «oaoHku. IIpOMBIBAIOT KOJIOHKY [
BIXX cMechblo aleTOHUTpUN-METaHOJI—BOAa, coaepxaluei 0,2% 06. opTo-
pocopHoit kuciorsl (40 :5: 55, no o6veMy) B TeueHHe 30—45 MHH npu
CKOpOCTH MoJauMu pacTBOpuTena | MI/MHH 00 noaydyeHus cTabunbHON Oa3o-
BOH TMHMHU.

2.3.3. Ilpucomoenenue cmandoapmuulx pacmseopos

CraHpaptHbid  pacTBOp OeHCYNb(YpOH-METHIA C  CONEp)KaHUEM
100 Mxr/ma rotosar pacteopenuem 0,0100 r BewecTsa B auetoHe (M3Mepe-
Hie no m. 2.7.1, TKX) unn aueronutpune (u3mepenue no n. 2.7.2, BOXX) B
MEpHOM KkoJiOe Ha 100 ma. PacTBop XpaHUTCS B XOJIOAWIbHUKE B TeueHHE 3
MECaueB.

na mamepenua no n. 2.7.1 (I'XX) rotosat pabouune craHaapTHele pac-
'BOpbI ¢ koHUeHTpauueH 2,0; 4,0; 6,0; 8,0; 10; 20 u 30 Mkr/mMn nyTem nocne-
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AOBATEILHOrO pa3zbaBieHUA aUETOHOM pacTBopa, coaepxkawero 100 Mkr/yy
OeHCcynbdypOH-METHUNIA B allCTOHE. PacTBOpLI XpaHATCA B XOJOIMJIbHHKe p
TeUeHHUE 15 aHei.

Ina uamepenus no n. 2.7.2 (B2XKX) roroar padboyne CTAHABPTHbe
pacTtBopbi ¢ KOHUcHTpauuen 0,05; 0,1; 0,15; 0,3 u 0,5 MKr/Ma nyTeM noce.
AOBaTEJbHOrO pa3daBieHHs pactBopa, coaepxauiero 100 Mkr/ma 6eHcyng.
¢ypoH-MeTHNA B aLUETOHUTPHUIIE, CMECHIO aueToHUTpHiI-BoAa (1 : 1, no of.
eMy). PacTBOpHI rOTOBAT HENOCPEACTBEHHO Nepel yNOoTPeOJIEHUEM.

2.5.4. [Iocmpoenue 2padyuposounozo epaghuxa

2.5.4.1. I paoyuposouneii cpagpux A (usmepenue no n. 2.7.1, I'XKX)
JLis NOCTpOEHHA rpalyHpPOBOYHOro rpagMka B MCNApHTE/NL XPOMATOIPaga
BBOJAAT o | Mk pabouero ctaHaapTHOro pacteopa 0eHCybQypOH-METHA B
alleToHe ¢ KoHueHtpauuei 2,0; 4,0; 6,0; 8,0; 10; 20 n 40 mxr/ma.

2.5.4.2. I padyuposounwiii ecpagux b (uzmepenue no n. 2.7.2, BIXX).
Jl1s1 nocTpoeHUs rpaiyMpoOBOYHOro rpapuka B HHXEKTOp Xpomarorpada
BBOAAT 1o 20 Mk paGoyero CTaHAapTHOro pacteopa OeHCylbpypOH-METHa
¢ koHuenrpauumeii 0,05; 0,1; 0,15; 0,3 u 0,5 Mxr/ma.

OCyLIECTBJIAIOT HE MEHEE 5 napannejabHbIX U3MepeHUH. HaxoaaT cpea-
Hee 3HaY€HHE BBICOTHI XPOMATOrpapHyeCKOro nNuka A KaxX40oH KOHLEHTpa-
LMK, CTpoAT rpaayupoBOUYHbIA rpaduk (A und b) 3aBUCHMOCTH BLICOTHI HIIH
[IOLWAnH XpOMaTorpapU4ecKoro nNuKa (B MM UM OTHOCHUTEIIbHBIX €AUHULAX,
COOTBETCBEHHO) OT KOHUEHTpauuu OeHCynbdypoH-METH/Ia B PacTBOpE (B
MKI/MJI).

2.6. Onucanue onpeoenerun

DuibTp ¢ 0TOOpAHHOW NPOOOH NEPEHOCAT B XMMHYECKHH CTakaH BM¢-
cTuMocTeio 100 M1, 3anuBaoT 10 M1 aueToHa, OCTaBIAIOT Ha 3—7 MHUHYT,
NepHOAHUYECKU MepeMelinBas. PacTBopuTens CAHBAKOT, OTXKHUMas QHILTP
CTEKJIAHHON nayiouKkoi. OunbTp eile aBaxabl 00pabaTbiBalOT HOBBLIMH NOP-
UUAMM aueToHa o0beMoM 10 mi.

OO0BbEeAMHEHHBIH 3KCTPAKT yMapuBalOT B rpyHieBUIHOW Konde Ha poTa-
LMOHHOM BAaKyYyMHOM Hcnapurene npu remneparype 6auu 35—40 °C noyTh
A0CyXa, OCTaBLUMHCA PACTBOPHUTENb OTAYBAKOT MOTOKOM TEIJIOr0 BO3AYXd,
OCTaTOK pacTBopAOT B 1 mu aueroHa (u3mepenue nmo n. 2.7.1, IKX) ui
10 M cMecH pacTBOpUTENEit aLlETOHMTPHI~BOAA, 1 : 1, no 00beMy (M3MeEpE-
HHe 1o n. 2.7.2, B3)XXX) # xpomatorpagupylor.
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2.7. Ycnoeus xpomamozpapupoeanus
2.7.1. I )KX

Xpomarorpad rasosbld «liBeT-570» ¢ TEpMOHMOHHBLIM NETEKTOPOM ¢
1peAe/IOM I€TEKTHPOBaHHA N0 a30Ty B a306eH3one 1,5 x 1077 r/cMm’.

KonoHKa CTeKNsHHas ANHHOM 2 M, BHYTPCHHHM OAHAMETPOM 3 MM, 3a-
qonHeHHas XpomaroHom-cynep ¢ 5 % OV-17 (0,16—0,20 mm)

Pa0ouas uikana anexrpoMerpa 8 x 10° Om
CKOpPOCTb NBUXKEHHSA NeHThl caMonucua 240 Mm/y
TeMmnepaTtypa TepMOCTaTa KOJIOHKH 250 °C
JIEeTEKTOpA 340 °C
UCIapuTes 290 °C
CKOpoCTh ra3za-HOCHTENA (a30Ta) 35+ 1 Ma/MuH
BOAOpOA 17 £ 1 ma/mMun
BO3ayXa 200 Ma/MHUH
O6BbemM BBOAUMO#A NpoOsI 1 Mmxn

Bpems Boixoaa OeHCybPypoH-MeTHiia 3 MUH 20 ¢

JInHeHHbIA n1ManazoH geTeKkTUpoBaHUA  2—30 Hr

O0Opa3usbl, AalowMe NUKY OOJbUIME, YeM CTaAHAAPTHBLIA pacTBOP C KOH-
ueHTpauMer 30 MKr/MJ1, pa3OaB/IfiOT alE€TOHOM.

2.7.2. BOXKX

KuakocTHelii xpomatorpag ¢ yJabTpadHOAETOBLIM IETEKTOPOM (PUPMbI
Perkin-Elmer (CILIA)
XpomMmarorpaguueckas KOJIOHKa CTalbHafA, JJIHHON 25 CM, BHYTPEHHHM
1HaMeTpoM 4,6 MM, coaepikatuas Hipersil ODS, 3epHeHneM 5 MkM.
TemMneparypa KOOHKH KOMHaTHas
[loasuxHas ¢asa ALETOHUTPHWI-METAHOJI—-BOIA, CO-
nepxainas 0,2 % 00. oprodocdop-
HOM icnomsl (40 : 5 : 55, no obnemy)

CKOpOCThb MTOTOKA 3JIKOEHTA 1 Ma/MuH

Pabo4as anvHa BOJIHBI 254 Hm

HyBCTBHTE/ILHOCTD 0,01 en. abcopObunu Ha wWikany
O0beM BBOAUMON npoObI 20 MKn

Bpems Boixona 6eHcynbpypon-metia 8,32—-8,40 MuH

JlunelHbIi AMana3oH aerektupopaHus 1-—10 Hr

OOpasubl, AaromiMe nukd 0oabuKe, YeM CTaHAAPTHBIA pacTBOpP ¢ KOH-
CHTpauyeii 0,5 Mkr/mi, pa3baB/ifioT CMEChIO PaCTBOPHTENEH aLIETOHUTPHII-
81a (1 : 1, no o6bemy).
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2.8. Obpabomka pe3yrsmamoe aHau3a

Conepxanne OeHCyAbdypOH-METHIA DPACCUMTHLIBAIOT METOMOM afyg,
NOTHON KanubpoBKU no dopMyie:

W
X =C—,rhe

V
X — conepxanune GencynsdypoH-MeTuna B npobe 8o3ayxa, Mr/m’;

(" — KOHuEHTpauus OeHCynbdypOH-METHIA B XpoMarorpapupyemoy
pacTBOpe, HaNIeHHaA Mo rpaiyRpoBOHHOMY rpaduky, MKI/MI;
W — 06BbeEM IKCTpaKTa, NOATOTOBAEHHOIO A1 XpOMATOrpadUpOBaHHS, My:

V — 006bemM npoObl BO3ayXa, OTOOpaAHHOTO AJis aHaNMU3a, NPUBEAECHHOrY i
CTAaHOAPTHBLIM YCIOoBUAM (aasneHue 760 MM pT. CT., Temnepatypa 20 °C), am’

y = 0,383 i -ut , TA€

273+ 7

I’ — TemnepaTypa Bozayxa npu ordope npodol (Ha BXoAe B acniuparop), °C,
P — armocgepHoe nasieHHe npy otbope npobbl, MM pT. CT.

1 — pacxoj Bo3sayxa npu ordope npoObl, M /MHH,

t — IJIMTENbHOCTb 0OTGOPa NpoObl, MHH.

3. TpeboBanun TexHuKH De30nacHOCTH

Heobxonumo cobmonars tpeboBanus Ge3onacHocT npu pabote B Xu-
MHUYECKHUX J1abopaTopuax B COOTBETCTBUH ¢ «llpaBHUnamu yCTpoOHCTBa, TeEX-
HUKH Oe30MaCHOCTH, MPOMU3BOACTBEHHOR CaHMTApUU, NPOTHUBOINMUIACMHYE-
CKOTO peXXHMa W JIMYHOHM THUTrHeHbl NMpH padoTe B e4EOHBIX W CaHHUTApHO-
INHAEMHOJIOTHYECKHX yupexkiaeHnuax cuctemMbt M3 CCCP» (Ne 2455-81 or
20.10.81), a Takxe TpeOGOBaHMA, H3TOKEHHBIE B JOKYMEHTAIIMH HA NpHOOPHI.

4. PazpaboTurku

Pakurcknii B. H., unen-kop. PAMH, npod., IOauua T. B., denopo
pa H. E., Mowakosa JI. A. (denepanbHbii HayYHbIH LIEHTP TWrHEHDb
uM. O, P. Ipucmana, r. Meituiun Mockosckon 061.).
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