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YTBEPXXIAIO
I'naBHbIH roCyapCTBEHHBIH CaHUTaPHRI}
Bpay Poccuiickoit Penepauuu,
TepBriii 3amecTHTe> MHHNCTPA 31pago.
oxpaHeHus Poccuiickoii denepaunu

I". T. Onnuenkg
Jlata BBenenus: 1 ausaps 2003 r.
4.1. METOJ1bI KOHTPOJIA. XUMHWUYECKHUE ®AKTOPBI

Onpenenenne ocraToyHbIX KoauvecTs Ilunepmerpuna B
IMAMITHHLOHAX METO/I0M ra30’kKHIKOCTHO# XpomaTorpaduu

Meroauueckne yKasaHHs
MYK 4.1.1151—02

1. BBoanas 1acrb
Toprosoe Hazanue: HHTA-BUP BPII (37,5 r/kr).
He#tcTaytomee BewecTso: LlunepmerpuH.
(1RS)-yuc-mpanc-3-(2,2-guxnopBuHuiI)- 1, 1- IMMETUALHKAO-IPONaH-
Kap6oHOBO# KHCIOTHI (RS)-a-1HaH-3-(peHokcHOeH3MNOoBBI#H 3¢up.

Cl CH, ?N
/C:CH—v—Coch \©/o\©
cl
CH,
CyHyy CLNO, M. . 416,3

Texnuueckuid npoaykt (90 % OCHOBHOrO BelECTBA) — BA3KaA HKENTOBA-
Tas Macca, NPeBpallaILasca B )HIKOCTb NpH TeMnepatype 60 °C.

Jasnenue napos npu 20 °C: meHee 190 ulla.

PacTBOpUMOCTE B OpraHHueckux pactBoputensx npu 21 °C (r/am’)
aleToH, XJI0podopM, HUKIIOreKCaHOH, KCHiol — Gonee 450; staHon — 337
rekcad — 103. PacTBopuMOCTh TeXHHYECKOro mpoaykTa B Boge npu 20 °C
0,01—0,2 mr/nm’. Bonee ycToituus B KHCIIOl, YeM B 1IEJOYHOMN Cpere.

Kpamkas moxcukonozuueckas xapakmepucmuxa

Octpas nepopanbHad TokcH4HOCTE (LDgy) mns kpeic — 251
4 123 mr/kr; nnsa Mblime# 138 Mr/kr; ocTpas aepManbHas TokcH4Hoctb (LD
Ui KpoaukoB — 6onee 2 400 mr/kr.
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Tuzuenuyeckue Hopmamuge:
IIJIK B Bo3myxe pa6oueit 30ubt — 0,5 mr/m’, IIJIK M. p. B aTMochepHOM
osayxe — 0,04 Mr/m>,

MAY B mwamnuHboHax — 0,1 Mr/kr.

Obnacme npumenenus npenapama

[puMensetcs ans 6opbObI C BpeAUTENAMH OBOUIHBIX, MJIOAOBBIX, Gax-
4eBbIX, ATOAHBIX, LIBETOUHBIX KY/IbTYp, BAHOrPagHO# N03bl. [laeT yaoBneTBo-
pHTeNbHBIE pe3ynbTaThl (B r/ra) npoTHB cocymnx (15—25) u rpbisyiumx
(50—100) BpenuTesneit, B T. 4 XKYKOB.

2. Meroaunka onpene/ieHHs OCTaTO4YHbIX KoanuecTs [lunepmerpuna
B lUAMNIHHHO0HAX METOA0M Ira30’KHIKOCTHO#H xpomaTorpadun
2.1. Ocnosnvie nonosxcenun
2.1.1. lTpunyun memooa

MeTtoanka ocHOBaHa Ha M3BJIEUEHHH LMIIEPMETPHHA H3 aHATU3HPYEMBIX
npob cMechto aleToHa ¢ rekcaHoM (1 : 1), oYHMCTKe 3KCTpakTa mepepacrpe-
JeNeHHEM B CHCTEME HECMEIIMBAIOUIMXCA PACTBOPUTENEH, KOTHYECTBEHHOM
OMpeNieIeHH  METOAOM ra3oXHAKOCTHOH xpomarorpapuu (IKX) ¢
HCNIONB3OBAHHEM JETEKTOpAa NMOCTOAHHOM CKOPOCTH peKOMOWHAUMH MOHOB
(IMPonn4yecTBeHHOE ONpeleNeHNe NPOBOAUTCA METOAOM abCoMOTHOMN Ka-
THOPOBKH.

2.1.2. H36upamenvHocms memooa

B npennaraeMbIX yCIOBHAX METOH CreUH(HYEH B MPUCYTCTBHU MECTH-
UHI0B, IPUMEHAEMbIX B HHTEHCHBHOM TEXHOJIOTHH BHIPALIMBAHHA IIAMITHHD-
OHOB.

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

Yucno napannensHbIX onpeneneHui 24

llpegen o6HapyxeHUA B

xpoMarorpagupyeMoM obbeme 0,2 Hr

[lpenen oGHapyxeHus B npobe 0,008 mr/kr
AuanazoH onpeaensieMblX KOHUEHTPALMH 0,008—0,04 mr/kr
Cpenree 3HaueHne onpeneneHus 87,1
OrHocuTenbHoOe ctanaapTHoe oTknoHenue (DS) 2,06 %
HosepuTesnbHBLi HHTEpBA CPENHETrO 1424 %
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Tabnuy,
TloanoTra onpesenennn LlunepmeTpuna B IaMNUHLOHAX
(6 noBTopHOCTe# ANA KAKA0H KOHUEHTPALIHH)
BreceHo. o CrarpaptHoe Noasora )
Cpena MI/KT Hatizeno, mr/kr OTKJI}:;:CT;W. t | onpeaencHus, %
Ulavnuusoust [ 0,008 0,00719 0,000796 89,86
0,02 0,01761 0,002559 88,07
0,032 0,02714 0,001549 84,82
0,04 0,03422 0,002818 85,55
Cpennee 87,1 |
2.2. Peakmuebt, pacmeopsi u Mamepuansi
LiunepmeTpun ¢ coaepxanuem 1. B. 99,0 %
(BHUUXC3P, r. Mocksa)
A3or, ocu, u3 6anioHa TOoCT 9293—79
ALETOH IOCT 2603—79
Bonxa nuctunnupoBaHHas 'oOCT 6709—72
H-TeKCaH, X4 TV 6-09-4521—77
Harpuii cepHo-kuchblit 6e3BoaAHbIH, X4 FOCT 1277—381
Xpomaron-cynep ¢ 5 % OV-17 (0,16—0,20 mm),
Xemarnon, Yexus
DunpTpel OyMaKHbIE (CHHAS JIEHTa» TY 6-09-2678—77

2.3. ITpubopei, annapamypa, nocyoa

lazoBe1it xpomarorpad «Llser-560», cHabxeHHbIH

JETEKTOPOM MOCTOAHHOM CKOPOCTH PEKOMOMHALIH

uoHoB ([II1P) c npeaenoM neTeKTHpoBaHUA MO

nuupany 4 x 10 r/cM’ TV 2.722.150

WIH ApYroi ¢ aHaJOTHYHBIMH HIH

Yy4lIeHHBIMH XapaKTePUCTHKAMH

Anmnapar uif BCTpAXHBaHHA THna ABY-6¢ TV 64-1-2851—78

Beckl ananutnueckue Tuna BJIA-200 I'OCT 34104—80E
Hacoc BogocTpy#iHbiit I'OCT 10696—75
PoTaunonHblit BakyyMHblit ucnapurtens UP-1M

WY aHAJIOTHYHBIA TY 25-11-917—76

Xpomatorpaduyeckas KOIOHKa CTEK/ISHHAS,

IUTHHO# 1 M, BHYTPEHHHM IHaMETPOM 3 MM

BopoHku nenuTenbHble, BMecTHMOcTbio 500 av®  TOCT 3613—75
BOpOHKH XHMHYECKHE, KOHYCHBIE,

auametpoM 34—40 MM TOCT 25336—82E
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Konbu MepHbie, BMecTHMOCTbIO 100 cm? 'OCT 1770—74E
Koabel rpymeBuaHbie co waupom,

BMecTHMOCTbiO 100 cm? TOCT 10394—72
Konbbl AN0CKOAOHHBIE KOHHUYECKHE,

eMKOCTBIO 300 cm® rOCT 10394—63
Mukpowmnpuy tuna M1li-1 TY 5E2-833—024
[TuneTkH, BMECTUMOCTBIO 2, 5 1 10 cM? T'OCT 20292—74E
{[MnUHApBI MepHblE 'OCT 1770—74E

2.4. Ombop npo6

Ot60p, XpaHeHHe W MOAroTOBKa NPOG APOBOAMTCA B COOTBETCTBHU C
«YHHOHMUHMPOBAHHBIMH MpaBMNnaMH oTbopa Npo6 CeNnbCKOX03AHCTBEHHOMN
MPORYKUMH, MMIIEBHIX NPOAYKTOB M OOBLEKTOB OKpyXawowel cpeabi Ans
onpeie/IEHHs MUKPOKOJIHYECTB MECTHLUAOBY, YTBEPKACHHBIMHU 3a Ne 2051-
79 o1 21.08.79.

OTo6paHHele 06pasipl MaMIHHBOHOB MOXXHO XPaHUTh B CTEKISAHHOIM
WIH MOJH3THIEHOBOH Tape B XONOAMIbHUKE NMPH TeMnepatype He Bbiuie 4 °C
He Gonee 2 aHel, B MOpo3WIbHOI kaMepe npu Temneparype — 18 °C — B Te-
4yeHHE MecALa.

Tepen ananuzom rpubbl U3MENBLYAIOT C IOMOWIBIO HOXKA WK CKaNbIeNs
Ha KyOUKH, C JUTHHO# rpaHel oKoJIo 5 MM.

2.5, Hoozomoexa K onpedenenuio

[lepen BBLIMOMHEHHEM WU3MEPEHUI MPOBOAAT ClEAYIOLIME paGoThI: MpH-
TOTOB/ICHHE PAcTBOPOB, MOAFOTOBKA XpoMaTorpadMueckux KOJOHOK M ycra-
HOBJIEHHME IpaqyHpPOBOYHOM XapaKTEePHUCTHKH.

2.5.1. Ilodeomosxa u KOHOUYUOHUPOBANUE XPOMAMOZPAPUUECKUX KONOHOK

TotoByio Hacanky (5 % OV-17 Ha Xpomarone-cynep, 0,16—0,20 mm)
3aChITNAOT B CTEK/IAHHYIO KOJIOHKY IJIMHOK 1 M, YNJIOTHAIOT MOA BaKyyMoM,
KOOHKY YCTaHaBNIMBAIOT B TEPMOCTaTeé Xpomarorpada, He NoACOeOuHSAS K
JIETEKTOPY, ¥ CTAOHIIM3UPYIOT B TOKE a30Ta npu Temneparype 270 °C B Teue-
e 10—12 yacos.

2.5.2. llpuzomoenenue cmandapmHelX pacmeopos
2.5.2.1. Hexoduuiit pacmeop yunepmempuna O 2paoyuposku (KOoH-

3
enmpayua 100 mxe/cm’). B mepHyto konby BMecTHMOCThi0 100 cm® nmoMe-
watotr 0,01 r uMNEPMETPHHA, HOBOAAT NO METKM FeKCaHOM, TIHATENLHO Te-
pemeruuBaioT. PacTBOp XpaHHTCA B XONOAUNBHUKE B TeYEHHE MecaLa.
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2.5.2.2. Pacmeop Ne 1 ona zpadyuposku (coomsemcmeyem KOHYeHmpq-
yuu yunepmempuna 10 mx2/cmM’). B mepHy1o konby BMecTuMOCTBIO 100 o
noMemaioT 10 cM® MCXOMHOTO CTAHAAPTHOTO PAcTBOpa LMMEPMETPHHA (¢
KoHUeHTpauueii 100 Mkr/cM®), JOBOAAT A0 METKH TeKCaHOM, TINATENbHo
nepeMeIlHBaloT. PacTBOp XpaHHUTCS B XOJNIOAUIbHHKE B TEYEHHE MecALa.

2.5.2.3. Pabouue pacmeoper NeNe 2—5 ons epadyuposxu (coomgemcm-
ayiom KkoHyenmpayuu yunepmempuna 0,2—I1 mxe/cmM’). B MepHble KOGk
BMECTHMOCTBIO 100 CM> BHOCAT ¢ MOMOILIBIO muneTku 2, 5, 8 u 10 cm® pac-
TBOpa Ne 1 koHuentpauuu 10 mkr/cm® B rekcane (m. 2.5.3.2) ¥ JOBOAAT 1o
MeTkH rekcaHoM. ITonmydator pactBopbl NeNe 2—5 ¢ koHueHTpauusamu 0,2;
0,5; 0,8 u 1,0 Mmxr/cm>.

PacTBOpHI XpaHATCA B XONOOUIBHUKE B TEUEHHE MECALA.

2.5.3. Ilocmpoenue zpadyupoeourozo zpaghuxa

Jns nocTpoeHHs rpaxyMpoOBOYHOro rpaduka B HCHAapHTeNb XpOMaTo-
rpada BBOIAT nMo 1 Mkn pabodero CTaHZApPTHOTO PacTBOpa, COOTBETCTBYIO-
ILEFo KOHLEHTpauuy uunepmetputa 0,2; 0,5; 0,8 1 1,0 Mxr/cm>,

OcyluecTBIAIOT HE MeHee 5 napajuienbHbIX u3MepeHuit. Haxonar cpen-
Hee 3HaueHHe BBICOTHI XpOMaTorpahMYecKoro muka s Kaxnaoi KOHLEHTpa-
uuy. CTpoAT rpaXyMpoBOYHBIH rpadMK 3aBHCHMOCTH BBICOTbHI XpOMaTorpa-
dHueCcKOro NUKa B MM OT KOHLIEHTPALIHH B MKT/CM".

2.6. Onucanue onpedenenun
2.6.1. Oxempaxyua u ovucmka sxcmpakma

H3amenpueHHyo npoby maccoit 25 r nmoMemnaotT B KOHHYECKYIO Konby
eMKOoCTBIO 250—300 cM®, no6asnsior 100 cM® cMeCH aLETOHA C FEKCAHOM B
o6beMHOM cooTHOLIEHHH 1 : 1, BHOCAT 25 r Ge3BonHOro cynbara HaTpus 1
H3BJIEKAIOT LMIEPMETPHH NPH MEXAHHUYECKOM BCTPAXUBAHUM B TeueHue 30
MHHYT. DKCTPaKT QHIBTPYIOT Yepe3 6yMaxHEI#i punbTp. OcTarok Ha QUIILT-
pe npomsiBatoT rekcaHoM (20 cM®). TloydeHHbIH pacTBOP NEPEHOCAT B Iie-
JIMTEJILHYIO BOPOHKY BMECTHMOCTBIO 500 cm?, BHOCAT 10 cM® BOzIBI, BCTpAXH-
BalOT 2—3 MHH, HH)KHUH BOIHBIH cloi oTOpaceiBaloT. Onepauuio NpoMbIBKH
MOBTOPAIOT ABaXHAbl. I'ekcaHoByio a3y cymat Ge3BoaHeIM CyinbdaToM Ha-
TpHs, YNapHBalOT Ha pOTALMOHHOM MCMIAPHTENE NOYTH A0CYyXa NPH TeMmnepa-
Type, He npepsimaiowed 40 °C, oTayBalOT MOTOKOM Bo3xyXxa. OcTaTok B
Kkonbe pacTBopatoT B 1 cM® rekcana u XpoMarorpadupyIor.

2.6.2. Ycnosua xpomamozpaghuposanus

Xpomatorpad rasopbiii «LBeT — 560» ¢ HeTEKTOPOM MOCTOSAHHOM CKO-
pocTH pekoMOHHAUMH HOHOB
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Xpomarorpaduueckas KONOHKA JUIMHOH | M, BHYTPEHHUM AHaMeTPOM
3 MM, 3anonHeHHas 5 % OV-17 na Xpomarore-cynep (0,16—0,20 Mm)
TemnepaTypa TepMOCTaTa KOJIOHKH 270 °C
aerektopa 320 °C
ucnapurens 280 °C

CKopocTb raza-HocuTens (a3oTa) 40 + 1 cm*/muH
PaGouas wkana 31eKTpoMeTpa 64 x 10'° Om
CKopocTb RHarpaMHoOiM JIEHTHI 200 Mm/4

Bpems ynepxkuBaHus uunepmeTpuia 4 mMuH 50 ¢
JlunelHslii ananasoH gerektupoBaHus  0,2—1,0 Hr

2.7. Obpabomka pe3ynbmamos aHanu3a

ConepxaHue UMNEpMETPHHA B aHaNU3HpyeMOH mpobe pacCUHTHIBAIOT
METOAOM abCcommoTHOH KanubpoBku no gopmyie:

X=4 , Toe

Van m
X — coneprxaHue LUMIIEpMETPHHa B npobe, MI/Kr;
A — KOJIMYECTBO BElLIEeCTBA, HailleHHOE N0 rpalyHpoBOYHOMY rpaduky B
xpoMaTtorpagupyeMom oGbeMe pacTBOpa, Hr;
¥ — KoHe4HblH 06beM MpoOsl, MOArOTOBNEHHOH AN XpomarorpagpHpo-
BaHHS, CM;
V., — 06bEM ATHKBOTHI MIPO6EI, BBEICHHOH B XpoMaTorpad, Mm>;

m — Macca aHaJIM3HpyeMoii IpoGsl, T.
3. TpeGoBaHus TeXHHKH 6€30NaCHOCTH

[IpH BBINONHEHHH OMPEAEICHHA OCTATOUYHBIX KOJIHYECTB LHNEpMETPHHA
B WAMITHHBOHAX HeoOxoauMo cobmonarte TpeOOBaHHA 6GE30MacHOCTH NpH
pabote B XMMHYeCKHX sabopaTopuaX B cooTBeTcTBMM C «IlpaBHiaMH ycT-
poiicTBa, TeXHUKH G€30MacHOCTH, MPOU3BOACTBEHHOH CaHHTapHH, NPOTHBO-
MUAEMHONIOrMYECKOT0 PEXHMA U IMYHON THrHEeHbl NpH paboTe B nedeGHBIX
H CaHUTApHO-3MHAEMHONIOTHYECKHX YupexxaeHHaX cucteMel M3 CCCP»
(Ne2455-81 o1 20.10.81) a Taioke TpeGoBaHusA, HINOXKEHHbIE B JOKYMEHTALIHH.

4. Pa3paGoTyukH

Pakutckuii B. H., unen-kop. PAMH, npo¢., FOmuna T. B., Mouwiako-
;aJL A, Porauesa C. K. (PHLI' um. @. ®. Ipucmana, r. Mbituuu Mockos-
cko# 061.).
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