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Beeaenue

COopHuK MeToauyeckux ykazaHui «M3MepeHHe KOHICHTPALMI BpEX-
HBIX BEIIECTB B BO3AYXE paboucH 30HBD (BBIIYCK 52) pa3paboTaH C LEIBIO
o0ecneyeHHs KOHTPOJI COOTBETCTBUS (PAKTHUCCKUX KOHICHTPALMI BPESAHBIX
BEMICCTB HX NMPEACIbHO A0MyCTUMBIM KOHICHTpauusM (ITJK) u opuentupo-
BOYHBIM Oe30macHbIM ypoBHAM Bo3acHCTBus (OBYB) u saBseTcst 00s13aTeIb-
HBIM TIPH OCYILECTBICHHH CAHUTAPHOTO KOHTPOJIA.

BrunoueHHbIC B JAHHBIH COOPHUK METOAMYCCKHE YKA3aHHUS MO KOHTPO-
JIEO BPEIHBIX BEHICCTB B BO3AyXe pabouei 30HbI pPa3pad0TaHbI H MOATOTOBIC-
HBI B cooTBeTCTBHH C TpeboBanmaMu ['OCT 12.1.016-79 «Bo3ayx padoueit
30HbI. TpeOoBaHMA K METOAMKAM HM3MEPCHHS KOHIICHTPALMH BPEIHBIX Be-
mectBy ¢ m3M. Ne 1, TOCT 12.1.005—88 CCBT «OOmme caHHTapHO-
THTHCHHYECKHE TPEOOBAHUA K BO3AyXy pabouck 30ubpy, [OCT P 8.563—96
«"ocyJapcTBEHHAsE CHCTEMAa 00ECTICUEHHI €AUHCTBA H3MEPCHUH. MeToauKn
BBINOJHEHUS M3MepeHui» ¢ m3M. Nel u Ne 2, TOCT P HUCO 5725-2002
«TOYHOCTb (NMPaBHILHOCTh M NMPEHU3HOHHOCTH) METOJOB H PE3yJITATOB H3-
MEPEHHIY.

MeToauKU BBIMOTHEHB! C HCMONb30BAHHEM COBPEMEHHBIX METOIOB HC-
CJICIOBAHMS, METPOJIOTHYECKH ATTECTOBAHBI M JAIOT BO3MOXKHOCTH KOHTPO-
JMPOBATh KOHUCHTPAMH XHMHUYCCKIX BSHMICCTB HA YpoBHE W HIKE uX [1JIK n
OBYB B Bo3ayxe paboucii 30HBI, YCTAHOBJICHHBIX B THTHCHHYCCKAX HOPMa-
tuBax ['H 2.2.5.1313—03 «IIpenemsHo momycrumbie konueHTpammn (1K)
BPEIHBIX BEIIECTB B BO3AyXe padoueH 30ubp» u ['H 2.2.5.2308—07 «OpueH-
THPOBOYHBIE Oe30macHble YpoBHH Bo3AcHcTBHA (OBYB) BpeaHbIX BSIIECTB B
BO3IyXe PaboveH 30HBDY H AOTIOTHCHHAX K HHM.

Meroauyeckue VKa3aHHA TO H3MCEPCHHIO MACCOBBIX KOHIEHTpAIHi
BPEIHBIX BEIIECTB B BO3AYXE PabOUCH 30HBI MPEIHA3HAYEHBI A1 1abopaTo-
puit «PI'Y3 I u O», caHUTApHBIX 1A00PATOPHi MPOMBIILICHHBIX MPEINPH-
STHH NPH OCYINECTBICHUHM KOHTPOJ 32 COACPKAHMEM BPCHBIX BCIIECTB B
BO3yXE pabouei 30HBI, a TAKKES HAYYHO-HCCIIEAOBATEILCKHX HHCTHTYTOB H
JIPYTHX 3aHHTEPECOBAHHBIX MHHUCTEPCTB H BEIOMCTB.
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YTBEPXJIAIO
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4.1. METO/JbI KOHTPOJIA. XUMHWUYECKHE ®AKTOPBI

N3mepenne MaccoBbIX KOHUEHTpanMii 2,3-Auaeruapo-3-
JE€OKCHTHMHAHHA (CTABYyAHH) B BO3AYX€e pa0oueii 30HbI METOA0M
BBICOKO0Y (p(peKTHBHOI :KHAKOCTHOIH XxpomaTorpadun (BIKX)

MeTtoauyeckue ykazaHus

MYK 4.1.2694—10

1. O61ume nmoJ1okeHUs1

Hacrosmue MeTOAMYECKHE YKA3aHHA YCTAHABIMBAIOT METOX KOJHYC-
CTBCHHOTO XHMHYCCKOTO aHAIM3A BO3yXa pabodeit 30HBI 111 ONPEACIICHUS B
HEM CTaBYJIWHA METOJOM BBICOKOI(()EKTHBHOH >KHIKOCTHOH XpOMaTorpa-
dum B Manasone MaccoBbIX kKormenTpammii 0,001 10 0,008 mr/v’. Tlorperm-
HOCTh M3MCPCHHIl COOTBETCTBYET XAapPAaKTCPHCTHKAM, NPHBEACHHBIM B
Tabm. 1.

Mertoauka arTecToBaHA B COOTBEeTCTBHH C TpeboBanmsmu ['OCT
P 8.563-96 (c m3menenusmu Ne 1, 2), TOCT P UCO 5725-2002. Cuaerens-
CTBO O TOCYJAPCTBECHHOW METPOJIOTHYECKOH artectauuu BbimaHo OI'YIT
BcepocCHICKHM Hay'HO-HCCICA0BATEIbCKAM HHCTHTY TOM METPOJIOTHICCKOM
ciyxObl DefepaTbHOTO ATCHTICTBA IO TEXHHYCCKOMY PETYIHPOBAHHIO H
metpooruu (Ne 3-10).

2. XapaKkTepHCTHKA BellecTBa

2.1.CrpyxrypHas popmyia
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2.2. Ommupuyeckas popmyna: CioH;,N, O,

2.3. MounekyspHas macca: 2242

2.4. Perucrpaumonnsiii Homep CAS: 3056-17-5

2.5. ®U3HKO-XUMHIECCKHE CBOMCTBA

CraByauH — Oelblii KPHCTALIMYECKHH MOPOMIOK, 0e3 3amaxa, ¢ TeMIie-
parypoii miasnenus ot 167 no 174 °C. Jlerko pactBopuM B Boze (83 Mr/cy’),
JAMETUIALICTAMHAC, JUMCTHIICY Tb(OKCHAS, YMEPEHHO PACTBOPHM B METa-
HOJIC, 3TAHOJIC M AUCTOHUTPHIIC, MAJI0 PACTBOPHUM B AUXJIOPMETAHE, MPAKTH-
YECKH HEPACTBOPHM B TCKCAHE.

ArperaTHoe COCTOSIHHE B BO3AYXE — a3P0307Ib.

2.6. Tokcukonozuueckas XApAKmepucmuKka

CraByAHH — MPOTHBOPETPOBHPYCHBIH MPENapar, HHrHOUTOP OOPaTHOM
TPAHCKPHITA3bl BUPYCA HUMMYHOAC(HIMTA, YMEPCHHO OMACHOC  BEIIECTBO
Ipu BBCACHUHU B KCIIYAOK, IMPAKTHYCCKH HEC TOKCHYCH NMPH BBCACHHH B
OPIOIIHYI0 TIOJIOCTH, OKA3hIBACT €1a00€ MECTHOE PA3ApaKAIOLIEE ICHCTBHE
Ha KOy, 00mazaet c1aboi KOKHO-Pe30pOTUBHOM H ()Y HKIHOHATBHOH KyMy -
JSITHBHOM aKTHBHOCTBI0. CTAaBYAMH 00JIAJACT ITUPOKUM CIIEKTPOM MOOOTHBIX
H OTAAJCHHBIX ((EeKTOB.

KoHTpoms craByauHa B BO3AyXe paboycH 30HBI HA YPOBHC YyBCTBH-
TempHOCTH HE McHee 0,001 MI“/M3, 1 K71aCC OMACHOCTH, C MOMETKOM «++».

3. MeTpoJioruiecKkue XapaKTepHCTHKH METOAHKH
BBINOJIHEHHS] H3MepPeHH

TIpu coOmoaeHUN BCEX PErVIAMEHTHBIX YCIOBUH M MPOBEACHUH aHAIIA3A
B TOYHOM COOTBETCTBHH C HPOIHCHIO METOAUKA OOCCICUHBACT BHINOJTHCHHE
H3MEPCHHH MACCOBBIX KOHIICHTPALMH CTaByJWHA C METPOJIOTHYECKMMH Xa-
PAKTEPUCTHKAMM, HE MPCBBIIAIOMMME 3HAYCHHUIA, IPEICTABICHHBIX B Ta0MI. 1
(mpu noBepuTeIbHOM BeposTHOCTH P = 0,95).
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Tabnuua 1
MeTtposiornuecKue XapaKTepucTHKH MeTOAUKH BbIOJTHEHHST H3MepeHuil
Ilokaza- Ioka3zarennb Kpuieckas
Tenb To4- | Ilokasatens | BocrpousBo- T
I/gﬁin?mf HOCTA  |IIOBTOPSIEMOCTH|  JIUMOCTH Egﬁilgn PEH?IZ)TTT;TOHJDI
MaCC%BOﬁ (rpaHMIB] [(OTHOCHTENBHOE| (OTHOCHUTEND- TeMO P al}{] a B
KoHIerTpa- | OTHOCH- | CpEHEKBajpa- | HOE Cpeje- pcm o anHel X
Cg’ TENBHOM | TUUecKoe 0T- | KBajpaTHye- L% | Y < Hmaﬁé
mB 1 o |UOTDEIIHO- | KIIOHEHHUE II0- | CKOE OTKIIOHE- | p 2 006 5 I[;T};‘ 0~
ymI[I/MHI3 > |ctH) £ 3, % | BTOpsIeMOCTH), | HEE BOCIIPOH3- n=2" pCD pIL‘IO/h,
TIpA [ BOJIMMOCTH), @ =Oﬁ5’: 3 )
P=0,95 Gy, %0 1=
Ot 0,0010 5o
40 12 18 3
0,008 i, 3 44

4. Metoa uzmepenmuii

H3mepeHne MacCOBBIX KOHLIICHTPALMH CTABYAMHA BBINOIHAIOT METOJIOM
BBICOKOI()(DeKTUBHOM >KHUIKOCTHOH Xpomarorpaduu c Y®-merexruposa-

HHEM.

H3mepeHne npoBOAT MPH JUIMHE BOTHBI 254 HM.

OT160p mpoO MPOBOAT C KOHIEHTPHPOBaHHEM HA PuibTp ADA-XA-20.
HwxHuit npeaen u3MepeHus COACPKAHMIA CTABYJUHA B AHAJM3HPYCMOM
00BEMe pacTBopa mpoosr — 0,001 MKr.
HwxHuit npeaen M3MEpPEeHHsA MAacCOBOM KOHLCHTPALMHM CTAaByJWHA B
Bo3ayxe 0,001 mr/a’ (pu o16ope 1000 mv° Bo3myXa).
Mertoz crienu()yeH B YCIOBUAX MPUTOTOBJICHHUS IIPEHAPATHBHBIX (HOpM
HA OCHOBE CTaBYAWHA. MI3MEPEHHIO HE MEMIAIOT COMYTCTBYIOIIHE BCIIOMOTA-
TEIBHBIC BEINECTBA: JAKTO3a, IEJLUTI0NI03a MHKPOKPHCTAINYECKAd, KPaxMal,
MarHus CTeapar.

5. CpeacrTBa H3MepeHHii, BCIOMOrarteJbHbIE YCTPOiicTBA,
MaTepHAJIbI, PEAKTHBBI, PACTBOPbI

IIpu BBIMOTHEHUH H3MEPEHUH IPHMEHAOT
CICOYIOIUE CPEACTBA H3MEPEHUM,
BCIIOMOTATEIBHBIC YCTPOHCTBA, MATEPUAIBL,
PEaKTHBBI, PACTBOPBIL.
CpexcrBa U3MEPEHHH, BCTIOMOTATCIIHHBIC
YCTPOHCTBA, MATEPHAIBI
Xpomarorpad »KHIKOCTHOH (PUPMBI
Perkin-Elmer Serie-200, ¢ rpagueHTHOH CHCTEMOH
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3MIOHPOBAHHA, ABTOCIMILIEPOM H YD-aeTeKTOpOM

190400 HM THNA «AMOIHAS MATPULIA

Kononka aHammTHyeckas, 3anoaHeHHAs 00paIicH-

HOo(azoBsIM copOeHTOM Braunlee Analitical C-18,

3 MM (150 x 4,6 Mm)

AcnmpamuonHoe yctpoiictso, I1Y-33/220 3A0 BT 0CyaapCTBEHHOM pPeecTpe

«XHUMKO», Ne 14531-03 CPEACTB H3MEPEHHUH
OUIBTPOACPKATETL TV 95-72-05—77
Becs1 maboparopssie BJIA-200, T'OCT 24104—2001
Oumbtper AOA-XA-20 TY 95-1892—89
Konbs1 MepHsIe, 2-25-2, 2-1000-2 I'OCT 1770—74
Munerky, 1-1-2-1, 1-1-2-2, 1-1-2-5,

1-1-2-10 T'OCT 29227—91
ITpoOupku MepHbIE C IPUTEPTHIMU

mpobkamu I1-2-10-0,1XC I'OCT 1770—74
OuIBTPBI OyMaKHBIC 00€330ICHHbIE

«Oenas neHTa» TV 6-09-1678—77
Brokcwr crexsaasie CB 19/9, CB 24/10 T'OCT 25336—382
Iunusapsr mepHbie, 3-100 I'OCT 1770—74
IManoyku CTCKISHHEIC, T'OCT 25336—S82
Boponku xumuueckue, B-30-50 XC T'OCT 25336—S82
Honomep maboparopusiii Tuma pH-121 I'OCT 22161—76

5.2. Peaxmuent, pacmeopul

CraByauH C COACP/KAHHEM OCHOBHOTO BCIIICCTBA
He MeHee 99,0%
(JICP-008610/09-281-009)
Aneronurpun ocd (st BOXX UV 200 Hm) TV 6-09-14-2167—84
O-pocpopras xucmora, X1, 85 % pacTsop,
IIOTHOCTH p = 1,698 r/cM’, I'OCT 6552—80
JMCTHIMPOBAHHAS BOJA, I'OCT 6709—72
Cocras amoeHTa: 5 % pacTBOp aUCTOHUTPHIIA B
BOJHOM pacTBope 0-(hocHOpPHOH KUCIOTHI
(pH = 2.5) ¢ maccooii goneit 0,068 %.

JlomyCkaeTcs MpUMEHEHHE APYTHX CPEACTB H3MECPEHHS, BCIOMOTAaTeIIh-
HBIX YCTPOWCTB, PEAKTHBOB M MATEPHAJIOB C TCXHHYCCKMMH, METPOJIOTHYC-
CKHMH XapaKTCPUCTHKAMH M KBaTH()UKALMEH HE XYKE NPHUBCACHHBIX B JaH-
HOM pasaere.
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6. TpeGoBaHusi 6e30MaCHOCTH

6.1. TIpu paboTe ¢ peakTHBaMu COOFOAOT TPEOOBaHMSA OE30MACHOCTH,
YCTaHOBJICHHBIC JJIS1 PAOOTHI C TOKCHYHBIMH, €IKAMH U JICTKOBOCIIJIAMCHSIIO-
muMucsa BemectBamu o 'OCT 12.1.007—76, TOCT 12.1.005—388.

6.2. Ilpyu mpOBEACHUN AHATH30B TOPIOYAX M BPESTHBIX BEINECTB JOJUKHBI
coOmoaaTecs TPeOOBaHMS MPOTHBOMOXKApHOU Oe3omacHoct mo I['OCT
12.1.004—91. J[omkHbl OBITH B HATHYHH CPEACTBA MOMKAPOTYIICHHS IO
T'OCT 12.4.009—90. Heo0x0ammMo mpoBECTH 00yUCHME PabOTAOmMX Ipa-
BuiaM 6e3onacHocTH TpyAa cormacHo 'OCT 12.0.004—90.

6.3. Ilpn BBRIMOMHCHMH H3MEPEHHH C HCTOIB30BAHHEM JKHIKOCTHOTO
xpomarorpaga CoOI0AAI0T MPABUIIA 3TICKTPOOE30MACHOCTH B COOTBETCTBUH C
T'OCT 12.1.019—79 u HHCTPYKUHEH IO IKCIUTyaTallMH npHOOpa.

6.4. TTomemenue 1a00PaTOPHU JODKHO OBITH 000PYAOBAHO MPHTOYHO-
BBITSDKHOH BeHTHIANWEH. CoaepkaHHE BPEIHBIX BCIIECCTB B BO3AYXC pado-
yer 30HBI HEe AopkHO mnpesbimark [1JIK (OBYB), ycranoenenusix I'H
2.2.5.1313—03 uTH 2.2.5.2308—07.

7. TpeGoBaHusI K KBATH(PHKALHH 0NIEPATOPOB

K BBIMOTHEHMIO U3MEPEHHH H 00pabOTKE HX PE3yIbTATOB AOIYCKAKOTCS
JUIA, WMCIONIHE BBICHICEC MM CIICHHAIBHOC XHMHYCCKOC OOpa3oBaHHUE,
ombIT PabOTH B XHMUYECCKOU JTAOOPATOPHH, MPOIICAIIE 00yUCHHE U BIaJe-
IOIIHE TEXHUKOH XPOMATOTpa(UuecKoro aHaIM3a, OCBOMBIIMC METO. AHAIIH-
3a B IPOIECCE TPCHHPOBKH M YJIOKHBIIHCCS B HOPMATHBBI ONCPATHBHOTO
KOHTPOJIAI IIPH MPOBEACHAH MPOLCAYP KOHTPOI MOTPEITHOCTH AHAIH3A.

8. YcioBust n3amepenmii

8.1. TTpouecchl MPUTOTOBJICHU PACTBOPOB H MOJATOTOBKY MpOO K aHa-
W3y TPOBOJAT B CTAHJAPTHBIX YCIOBHAX IIPH TEMIIEPAType BO3AyXa
(20 £5) °C, armocheprom aapncaun 84—106 kI1a 1 OTHOCHTEILHOM BJIAXK-
HOCTH B0O3Ayxa He 6oyiee 80 %.

8.2. BoimonHeHHe H3MEPEHUH HA KHAKOCTHOM XpoMarorpade mpoBOAAT
B YCJIOBHAX, PEKOMEHIOBAHHBIX TEXHHUYCCKOH JOKYMEHTAUEH K IPHOOPY.

9. [loaroToBKAa K BLINOJHEHHI0 H3MEPEHHIT

Iepen BBIMOTHEHHEM H3MEPCHHH MPOBOAAT CIEAYIOMHKE PabOTHL MOA-
TOTOBKA MOCY/bl, NMPHTOTOBICHHC PACTBOPOB, MOATOTOBKA >KHAKOCTHOTO
xpomarorpada, YCTAHOBICHHC TPaJyHPOBOYHOH XAPAKTCPUCTHKH, OTOOD
mpo0.
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9.1. IToozomosxa nocyowvt

CTeKIIHHYO TIOCYIy OIOJIACKHBAIOT ALICTOHOM /Ul YIAJICHHA OPTaHH-
YECKHMX MPHUMECECH, HECKOIPKO pa3 MPOMBIBAOT BOJOMPOBOIHON BOAOH, 3aiIH-
BaIOT XPOMOBOM CMECBIO M BBIACPXMBAIOT oauH 4ac. [locne 3Toro mocyay
H3BJICKAIOT MX XPOMOBOH CMECH, OMOJACKHMBAIOT HECKONBKO Pa3 BOAOIPO-
BOJHOM, a 3aTeM AMCTH/UIMPOBAHHOM BOJOH M CyHIaT B CYINMILHOM mKa(dy.
YucTyro mocyay A/ QHAIM3A XPAHAT B 3AKPHITOM BHJIC.

9.2. IIpuzomosnenue pacmeopos

9.2.1. OCHOBHOH CTaHAAPTHBIA PACTBOP CTABYAWHA C MACCOBO#M KOH-
nenTpamueit 1000 Mkr/cM® rotosst pacreopennem (0,0250 + 0,0001) r cra-
By/MHA B JAMCTHUTHPOBAHHOH BOAE B MEPHOM KONOC BMECTHMOCTBIO 25 CM.
PacTBOp YCTOWYHB B TCUCHHE HEICITH.

9.2.2. Paboumit cTanmapTHbIN pacTBOp craByauHa Ne 1 ¢ MaccoBOit KOH-
nenTpammeii 100 MKI/cM® TOTOBAT pasGaBicHHEM 2,5 CM® OCHOBHOTO CTAH-
JAPTHOTO PacTBOpa CTaByIMHA AMCTHUIHPOBAHHOW BOJOW B MEPHOM KOJOE
BMECTHMOCTHIO 25 CM’. PacTBop yCTOMUINB B TCUCHHE HEACITH.

9.2.3. Paboune cranmaptHbie pacTBopsl Ne 2, 3, 4, 5, 6 u 7 ¢ MacCOBOM
KOHIeHTpanueH crtasyauna 10,0; 15,0; 25,0; 40,0; 50,0 u 80,0 MKT/CM® TOTO-
BAT pa30aBJCHHEM COOTBETCTBCHHO 2.5; 3,75; 6,25; 10; 12.5; 20 oM’ paboue-
ro CTaHZAPTHOTO pacTeBopa craByauHa Nel ¢ MaccoBoil KOHLEHTpaIHeH
100 cM® THCTHILTHPOBAHHO# BOJOI B MCPHBIX KOJIOAX BMCCTHMOCTBIO 25 CM°.

PacTBOpBI YCTOIIHBBI B TCUCHHUC HEICITH.

9.2.4. IIpuroTOBJICHHE JJIFOCHTA:

B MepHy1o k0a6y BMecTHMOCTHIO 1000 M’ BHOCAT 0,47 cM 85 % pac-
TBOpa 0-()0C(HOPHOH KHCIOTHI, JOBOAAT A0 METKH AUCTHUIUIMPOBAHHOM BOIOM
u nony4arot 0,068 % pacteop o-poctoproit xucnotst (pH = 2,5) (pH ycra-
HABJIMBACTCS C OMOIIBIO HOHOMEPA).

B mepHyro k010y BMecTUMOCTHIO 100 cM® BHOCAT 5,0 oM AUECTOHUTPH-
ma u 95 cM® mosydennoro 0,068 % pacteopa 0-hochopHOl kucIOTHL Pac-
TBOP JCTA3HPYIOT H (PUILTPYIOT uepe3 MEMOPAHHBIH (PUIBTP C Pa3MEPOM MOP
0,2—0,45 MKM.

OMOCHT XPaHAT B TEPMETHYHON CTCKISIHHOM MOCYAC B XOJIOJHUIBHUKE B
TCUCHHUC MCCALA.

9.3. IToozomoexa npubopa

IToAroToBKy *KHIKOCTHOTO XpoMarorpa)a mMpoBOIAT B COOTBETCTBHHU C
PYKOBOZACTBOM IT0 €T0 3KCILTY ATALUH.
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9.4. Yemanoenenue padyupogounoit xapaxmepucmuxu

I'paxyupOBOYHYI0 XapAKTEPHCTHKY, BBHIPAKAIOUIYIO 3aBUCHMOCTH ILIO-
IIATH THKOB (IPHOOPHBIC CAMHHIBI) OT COACPIKAHMSA CTABYIMHA B XPOMATO-
rpadupyemMom 00beMe IPady HPOBOYHBIX PACTBOPOB, YCTAHABIHBAIOT MO MeE-
TOAY aOCOFOTHOM KaTHOPOBKY IO INECTH CEPHAM PACTBOPOB U3 ILATH Mapal-
JETBHBIX M3MEPEHHUH COrIacHO TabmuIe 2 CIeAyomuM oOpa3oM: Ha (HIb-
Tpel ADA-XA-20, NOMEIIEHHBIE B CTAKAHYHKH, HAHOCAT 1m0 0, 1 cM® kaxkIoro
pabouero crangaptHoro pactBopa (Ne 2, 3,4, 5, 6 m 7) ¢ MacCcOBOit KOHICH-
tpammeit 10,0; 15,0; 25.0; 40,0; 50,0 u 80,0 MKI/cM’, UTO COOTBETCTBYyET
1,0 mxr, 1,5 Mxr, 2,5 Mxr, 4,0 Mir, 5,0 Mxr u 8,0 Mkr. TTocne yero puusTpst
MOJCYIIHBAIOT TPH KOMHATHOM TEMIIEPAType, 3aTeM 3alTHBAOT 5,0 M IH-
CTHJUTMPOBAHHOM BOABI M OCTABMIOT HA 15 MMHYT HEPHOIUYECCKH MOMEIIH-
Basi CTEKJUIHHOM MAJO4KOH I JIyYIIEr0 PACTBOPEHHS BEIIECTBA. 3aTEM
()UIBTP OTKUMAOT, PACTBOP CIMBAIOT B MPOOHPKY, a (DHIBTP MOBTOPHO 3a-
mBarot 5,0 o’ JUCTHWUIMPOBAHHOM BOJBI U OCTABJLIHOT HA 15 MuH mepuoau-
YCCKH MOMEIINBAS CTCKIITHHOM MATOYKOH. 3aTeM (PHIBTP OTXKMMAIOT, PacTBOP
C/IMBAIOT B Ty K¢ MPOOHPKY, 00BEM J0BOAAT 10 10,0 cM® AHCTHITHPOBAHHOM
BOJOI.

Tabnuya 2

PacTBOpBI 7151 yCTaHOBJICHHSI TPAYHPOBOYHOI XapaKTepHCTHKHI
NIPH OIIpe/ie/IeHIH CTaBy/UHA

Macconas koH- | Cozepikanue cta-

O06bEM U HOMEp O6BEM eHTPAImS CTa- | B 2 B XDOM
Nerpagyu- | paGouero cTaH- | IUCTUILIH- %/;l{?a?fpaﬂ rggé)nép ye;({%M gé?,:
PS:ST‘;I;I)%; 0 Hapi;HTgll;; pac;Bopa po];aoaﬂnll;on HPOBOYHOM pac- | &Me rpa iyupoBoy-
Cl\fsym ’ or TBOPE, HBIX PacTBOPOB,
MKT/C Mxr
1 0,0 10,0 0,0 0,0
2 0,1 pactBopa Ne 2 10,0 0,1 0,001
3 0,1 pactBopa Ne 3 10,0 0,15 0,0015
4 0,1 pactBopa Ne 4 10,0 0,25 0,0025
5 0,1 pactBopa Ne 5 10,0 0,4 0,004
6 0,1 pactBopa Ne 6 10,0 0,5 0,005
7 0,1 pactBopa Ne7 10,0 0,8 0,008

I'paxyupOBOYHBIC PACTBOPHI YCTOHUMBLI B TEUCHHE TPEX CYTOK.
HmokeKkTHpyoT B XpomaTorpad mo 0,01 cM’® KaKIOTO 3 TPaTyHpPOBOY-
HBIX PaCTBOPOB.
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Ilo HOmyYCHHBIM JAHHBIM CTPOST TPAAYHPOBOUYHYIO XaPAKTCPHCTHKY
3aBUCHMOCTH TUTOMIATH NMHKA (MPHOOPHBIC SIHMHHULBI) OT COACPYKAHHSA CTa-
BYJHMHA B XpoMaTorpahupyeMoM o0bpEMe (MKT).

9.5. Ycnosusn xpomamozpauposanusn cpadyupoeounsvix cmecei
U AHATUIUPYEMBIX NPOO

CocraB 3JIF0CHTA:

5 % pacTBOpP AUETOHHTPHJIA B BOAHOM PacTBOpe 0-(pocdopHoii kucio-
161 (pH = 2.5)

CKOpOCTb NMOJAYH HIFOCHTA 1,0 cv®/mun
JIuHa BOJIHBI ASTEKTOPA 254 um
O06BéM BBOAUMOH IPOOHI 0,01 cm®

Bpewms yaepsxupanud ctaByauHa 11 mun 12 cex

3a BpeMs yICP/KHBAHHSA CTABYAWHA NMPHHAMACTCS BPEMS yICPKUBAHUS
MHKA CTaHJApTa CTABYyAMHA, MOJYYCHHOTO IPH aHATHM3E CTAaHAAPTHOIO pac-
TBOPA, C MOTPEIIHOCTHIO + 5 %.

9.6. Konmpons cmabusisnocmu 2paoyuposounoii XapaKmepucmuxu

KoHTponb CTaOMIBHOCTH I'PagyHPOBOYHON XapAKTCPUCTHUKH HMPOBOAT
He pexxe 1 pa3a B Tpu MecAna, a Takke MPH CMCHE PEAKTHBOB MJIM H3MCHCHHH
YCIIOBHI aHAH3A.

JI71s1 KOHTPOJIS CTAOMIBHOCTH HCHOIB3YIOT BHOBb MPUTOTOBJICHHBIC TPa-
JYHMPOBOYHBIC PACTBOPHI C MAcCOBOH KOHIICHTPAIMEH HCCICAyEeMOro BeIe-
CTBAa B HAYaje, CCPCAMHE M B KOHIIC M3MCPCHHH H AHATH3HPYIOT B TOYHOM
COOTBETCTBUH C MPOMHCHI0 MECTOIHKH.

I'paxyMpoOBOYHYH0 XAPAKTCPUCTHKY CYUHTAIOT CTAOWIBHOM, €CIHM s
KQKI0TO KOHTPOJIBHOTO 00pa3Ia BEIIOIHACTCS YCIOBHE!

S, S

usm ~ Pzp

-100 < sz, rae
ep

Sy Szp — SHAYCHUC MIIOMAIH TTHKA (MPHOOPHBIC €AWHMILI) CTABYIMHA B
oOpasue A1 KOHTPOJIUI, H3MCPCHHOEC M HAHAECHHOE IO IpaxyHpOBOYHOH Xa-
PaKTEPUCTHKE COOTBETCTBCHHO,

K., — HOpMAaTHB KOHTPOJIS, K, =055,

rac £0 — rpaHULBI OTHOCHTEIIBHOU MOTpemmHOCTH, Y% (Tabm. 1).

Ecau ycioBre CTaOMIIBHOCTH HE BBINOJIHACTCS TOJBKO JJI1 OJHOTO 00-
pasua, TO BBIIOJHSIOT MOBTOPHOC M3MEPEHHC 3TOr0 oOpasua ¢ LETbI HC-
KIFOUCHHS PE3yIbTaTa, COACPIKAMET0 rpyOyIo OmmOKy.
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Ecau rpaaynpoBoyHas XapaKTEPUCTHKA HE CTAOMIbHA, BHLICHAIOT MPH-
YMHBI HECTAOMIBHOCTH M IIOBTOPSIFOT KOHTPOJIb CTAOMJIBHOCTH C HCIOJIb30Ba-
HHEM APYTHX 00pa3LoB M I'PaIyHPOBOYHON XapAKTCPHCTHKH, MPEAYCMOT-
PpeHHOM MeToauKOH. [Tpy MOBTOPHOM OOHAPYKECHHH HECTAOHMIBHOCTH TPajy-
HMPOBOYHOH XaPAKTEPHCTHKY MPHOOP TPAAyHPYIOT 3aHOBO.

9.7. Ombop npo6 eo3dyxa

Orbop mpo® crmeayer mnposomuth ¢ yuérom TtpeOosanmit [OCT
12.1.005—88 «CCBT. OO0mme CAHHTAPHO-TUTHCHHYCCKHC TPCOOBAHUA K
BO3AYXy paboueii 30HB» u PykoBoactsa P. 2.2.2006-05 (mpmioxk. 9) «O6-
IHMEe METOAUYCCKUE TPeOOBAHHMA K OPraHH3AIMH H MPOBCACHUS KOHTPOJIL
COJCp KAHM BPEIHBIX BEIICCTB B BO3AyXC paboueii 30HbDY, pasmen 2. Kou-
TPOJIb COOTBETCTBHA MAakCHMambHbM TT/IK.

Bo3ayx ¢ o6BEMHBIM pacxoaoM 80 M’ /MMH acIHPHpYIOT 4Yepe3 aBa
NapajUIeIbHBIX KaHAJa aCIMHMPAIMOHHOTO YCTPOMCTBA, yepe3 pumbtp ADA-
XA-20, nomemieHHbIH B (prunbTpoaepkarets. B matpon 3a puisTpoM ycTa-
HABJIMBAKOT CETKY. 14 ompenencHus cTaByauHa Ha yposae 0,001 MI/M OT-
OUpArOT Yepes Kakmbli kanaa 1 000 qv° Bo3myxa. OTOGpaHHBIE TIPOOHI MOXK-
HO XPaHUTh B OIOKCAX B TCUCHHC HEACIH.

10. BeinosiHeHHe H3MepeHHit

OuibTp ¢ 0TOOPaHHOH MPOOOH MOMEINAIOT B XUMHUYCCKUH OFOKC H 3KC-
Tparupyot 5.0 oM’ JUCTHJUTHPOBAHHOM BOJBI, MOMCINUBAS IPH 3TOM CTEK-
JITHHOW MAJIOYKOH B TEUCHHE 5—7 MUH, 3aTeM (DHUILTP TINATEIHHO OT)KAMA-
0T, PacTBOp CIMBAIOT B NPOOHPKY, a (PWIBTP MOBTOPHO 3KCTPATHPYIOT
5,0 e’ JUCTHJUTHPOBAHHOM BOJBI, CHOBA TINATEIBHO OT/KUMAIOT U VIAJIIOT.
TTonyueHHBIE PAcTBOPHI MOCIECAOBATEIPHO (DPHIIBTPYIOT C HCIOJIB30BAHHEM
XUMHYECKOH BOPOHKH uepe3 OyMaXKHBIN 00€33071¢HHBIA (DUIBTp «Oenast IeH-
Ta», 06BeM 10BomAT 10 10.0 o’ JUCTHIUTHPOBAHHOW BOXOW. [l aHammsa
otomparor 0,010 MM’ MOIyUCHHOrO PAacTBOPA. XpOMATOrpadHUeCKHii aHATH3
BBINOJTHSAIOT B TE€X JKE YCIOBHAX, YTO M XpoMarorpa(upoBaHue rpamyHpo-
BOYHBIX PACTBOPOB.

Peructpupyror He MEHee JBYX XpOMATOTPaMM IS KaXIOH MpoObI, CO-
Omomas Bce YCIOBHA, TpeOyeMble A TPATyHPOBKH XPOMATOrpaduuecKoi
CHCTCMBI.

KomruecTBeHHOE ONpPECICHHUE COACPKAHH CTaBYAMHA (B MKT) B aHA-
JH3UPYEMOM 00BEME PACcTBOpPAa MPOOBI MPOBOAAT IO IPEIBAPUTEIBLHO IIO-
CTPOEHHOM I'PaJyHPOBOYHON XapaKTCPUCTHUKE.
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TIpumedanue: GWIFTPOBAHUE PaCTBOPOB AHATH3HPYEMBIX IPOG  IIPOBOIUTCS
IS y/aleHus HepacTBOPUMBIX B IMCTIUIMPOBAHHON BOJIE BCIIOMOTATENBHBIX Be-
IIIeCTB, BXOSIIMX B COCTAB IIPENapaTUBHBIX (OPM CTaByIMHA.

11. BorunciieHne pe3yibTaTOB H3MEPEHH#

MaccoByr0 KOHLEHTPALHUIO CTaBYAMHA B BO3ayXxe paboucit 3ombl C,

MI/M’, BBIMHCILTOT TI0 (hOpMyJIe:
C= ﬂ rae:
oV

a — COAEPKAHKE BEIIECTBA B AHAIU3HPYEMOM 00BEME PacTBOPA MPOOHI ,
HAMJCHHOE 1O IPaxyHPOBOYHOM XapaKTEPUCTHKE, MKT;

B — 06mmit 06BEM pacTBOpa mpodsL, CM;

6 — XpoMarorpadHpyeMBbIit 06BEM PacTBOPA MPOOHL, CM™,;

V720 — 00B€M BO3yXa, OTOOPAHHBIH U AHATTH3A (/I[M3) W TPHUBCACHHBIA
K CTAaHAAPTHBIM YCIOBHAM (TIPHIOXK. 1).

3a pe3yapTarT U3MEPCHUI MPUHHMAKT CPCAHCE apH()MECTHUCCKOC pe-
3yJIbTaTOB IBYX HAPAJUICIbHBIX ONPEACICHUH, €CIM BBIMOJIHACTCS YCJIOBHE
TIPUEMIIEMOCTH:

2-|C, = C,|-100
—————<v¥r ,1A¢
G +G)

C}, C, — pe3yabTaThl MAPAJUICIbHBIX ONPEACICHUH MacCOBOH KOHIICH-
TPalKMH CTAaBY JUHA B BO3AYXC, Mr/M;

7 — 3HA4YCHHUE Tpe/iena nosropsieMocty, % (tadm. 1).

Ecmu YCIOBHC HC BBINOJHACTCA, BBLACHAIOT NMPHUYHHBI INMPCBBIIICHUI
MPEACIA MOBTOPSIEMOCTH, YCTPAHSIOT HX H MOBTOPSIIOT BBHINOJHEHHE H3MEpE-
HUH B COOTBETCTBHUH C TpeOoBaHuAMH MBH.

12. O¢opmiieHHe pe3yJIbTATOB AHAIH3A

PCWJILTaT KOJIMICCTBCHHOIO XHMMHYCCKOTO aHAIn3a MNPEACTABIOT B
BHIC:

C+0,01-5-C, mpu P=0,95,

rae C — cpeaHee apu()METHIECKOE 3HAYCHHE PE3YILTATOB Nl ONPEAEe-
HH, IPH3HAHHBIX TIPHCMICMBIMH, MI/M’.

+ 0 — TPAHHMIBI OTHOCHTCIBHON MOTPEITHOCTH H3MEpeHHH, % (Tadm. 1).

Ecnu mony4yeHHbIH pe3yiabTaT M3MEPEHHH HIDKC HIDKHEH (BBIIE BEPX-
HEif) rpaHMIB] AUATIA30HA H3MCPEHHM, TO MPOM3BOAAT CICAYIOIIYIO 3aIUCh B
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JKyDHAJIE: «MAcCOBasi KOHUEHTpAmus cTaByamHa Menee 0,001 mr/m® (Goree
0,008 Mr/a)».

13. KoHTposb pe3y/bTaToB UsMepeHuii

13.1. TIpoBepka MPHEMIIEMOCTH PE3YAbTATOB H3MCPCHHUH, OJIYUYCHHBIX
YCIOBHAX BOCTIPOM3BOAUMOCTH

IIpoBepKy NPHEMIEMOCTH PE3yJIbTATOB H3MECPCHHH B YCIOBHIX BOC-
TIPOM3BOAMMOCTH MPOBOJAT:

a) TIPH BO3HMKHOBEHHMH CIIOPHBIX CUTYAIMH MEXIY ABYMS 1a00paTopH-
SIMU,

0) Ipu MPOBEPKE COBMECTHMOCTH PE3Y/IBTATOB H3MCPCHHI, MOIYUCH-
HBIX TPH CIMYUTCIbHBIX MCHBITAHUAX (TPH MPOBCACHHH AKKPCIHTALMH Ja-
6opaTopuii © HHCHEKIHOHHOTO KOHTPOJIA).

J11 mpoBeIcHUA MPOBEPKH NMPHEMIIEMOCTH PE3YJIbTATOB M3MEPECHHH B
YCIOBHAX BOCHPOM3BOAMMOCTH KaXKJasd 71a00paTopus HCHOJBb3YET IPOOHI,
OCTaBJICHHBIC HAa XPAHCHHUE.

[TpuemneMOCTh PE3yIbTaTOB U3MEPEHHIA, MOJYUCHHBIX B ABYX Jabopa-
TOPHUSIX OLEHUBAKOT CPABHEHHEM PA3HOCTH 3THX PE3YJIbTATOB C KPUTHICCKOH
pazHocTEI0 CD) 65 IO (hOpMyTIE:

2:|Cp1 = C o100
©

cpl

<
o) <CDy g5, TOE

Copr Cepr — CPEAHAE 3HAYCHHUSA MACCOBOH KOHICHTPAIIUH, Oy ICHHBIC B
TIEpBOii U BTOPOH Ta00PATOPHIIX, Mr/M;

CDy 95 — 3HAYCHHE KPUTHYCCKOH pa3HOCTH, %o (TAbM. 1).

Ecnmu xpuTHueckas pa3HOCTh HE NMPEBBIICHA, TO MpHEMIIEMBI 00a pe-
3yJIbTara MU3MEPEHHH, MPOBOJMMBIX IABYMs JTa0OpATOPHUAMH, M B KaueCTBE
OKOHYATETBHOTO PE3yJIbTaTa HCIOIB3YIOT HX CPeIHEApH(pMETHIECKOE 3Ha-
yeHHe. ECM KpUTHYECKAs Pa3HOCTH NMPEBBIICHA, TO BBINOTHAIOT MPOLEIY-
peL, w3noxkernsic B FOCT P UCO 5725-6-2002 (5.3.3).

IMpu passormacuax pykoBoacteytorcss TOCT P MCO 5725-6-2002
(5.3.4).

13.2. KoHTpOJIs Ka4eCTBA PE3yIbTaTOB H3MECPCHUHN NPH PEATH3ALHMH ME-
TOJMKH B TA00OPaToOpHu

KoHTpoms KadecTBa pe3yIbTaTOB H3MEPEHUN B 1a0OPAaTOpUM IPH pea-
m3aud MeToauku ocymecTBroT mo 'OCT P MICO 5725-6-2002, ucmos-
3y KOHTPOJb CTAOWIBHOCTH CPEAHCKBAJPATHYECCKOrO (CTAHAAPTHOIO) OT-
KIOHEHHA MoBTOpsieMocTH 10 6.2.2 TOCT P MICO 5725-6-2002 u moka3zarens
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npaBwibHOCTH 110 6.2.4 TOCT P UCO 5725-6-2002. TIpoBepKy CTaOHIBHO-
CTH OCYLIECCTBISIFOT C PUMECHCHHUEM KOHTPOJBbHBIX KapT Illyxapra.

IlepuoauyHOCTE KOHTPOJSL CTAOHIBHOCTH PE3yJIbTAaTOB BbINOTHCHUSA
H3MEPEHHUH PErJaMEHTUPYIOT B PYKOBOACTBE IO KAUECTBY JIAOOPATOPHH.

PeKoMeHIYeTCsl YCTAHABIMBATh KOHTPOJIHPYEMBIH IIEPHOJ TaK, YTOOBI
KOJIMYCCTBO PE3yJIbTATOB KOHTPOJIBHBIX H3MepeHuit Osu10 oT 20 10 30.

Ilpu HEyAOBICTBOPHTENLHBIX PE3yNbTATAX KOHTPOJA, HANMPHMEDP, NPH
NIPEBBIICHHM INPEACia ACHCTBHS WM PETry/IPHOM NPEBBINICHHH IPEACia
TIPEAYNPEKACHIA, BBLICHAOT MPHYMHBI 3THX OTKJIOHCHHH, B TOM YHCIIC PO-
BOJAT CMCHY PEaKTHBOB, IPOBEPAIOT pabOTy omeparopa.

14. HopMmbl 3aTpaT BpeMeHH HA AaHAJIH3

Jlns IpoBEICHH CEPHH aHAIM30B M3 miecTd npod Tpedyercs 3 yaca 30
MHHYT (0€3 yuéTra BpeMeHH 0T00pa mpoOBkI).

Mertoauueckue ykasaHusa pazpaboransr OAO «Bcepoccuiickuii Hay4-

HBI IIGHTp MmO Oe30macHOCTH OWOJOrHYECKH aKTHBHBIX BemecTB («BHL]
BAB») (M. . T'ony6esa, JI. Y. Kpeimosa, A. T1. Kpsimos).
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Mpunoxenue 1
IIpuBegenne 00bEMa BO3IYXa K CTAHIAPTHLIM YCJIOBHSIM

IMpuBeacHne 00bEMa BO3AYXa K CTAHAAPTHBIM YCIOBHAM MPH TEMIICPa-

Type 293 K (20 °C) u armoceproM masnenue 101,33 kI1a (760 MM pr.cT.):
. V,-293.P

(273+1)-101,33°
¥, — 06B&M BO3YXA, OTOOPAHHBIH 71T AHAIIH3A, M,
P — 6apomerpuucckoe masnetue, K[1a (101,33 xI[Ta =760 MM prT. CT.);
{ — TeMImeparypa Bo3ayxa B MecTe oToopa mpoosl, °C.
Jlna ymoOcrBa pacuéra Vi, ClIEAyeT MOIb30BaThCA Tabmuuel ko3dou-

LIUEHTOB (MpHaosK. 2). Jlnd mpuBeacHHA BO3MyXa K CTAHAAPTHBIM YCIOBHSIM
HAJ0 YMHOXKHTB V; HAa COOTBETCTBYOIIHH KO3 HIMEHT.

20 rac

Mpunoxenue 2

Koapdunuentsr gist npuseacHnsi 00beMa Bo3jyxa
K CTAHJAPTHBIM YCJIOBUSIM

Tabnerne P, kITa/MM pr. cT.
t°C [97.33/ 730 97,86/734 | 98.4/ 738 | 98.93/742 | 99.46/ 746 | 100/ 750]100,53/754] 101,06/758 | 101,33/760]101,86/764)
30| 1,158 11646 | 1,1709 | 1,1772 11836 | 1,1899 | 1,1963 1,2026 12058 | 12122
-26| 1,1393 1,1456 1,1519 1,1581 1,1644 1,1705 | 1,1768 1,1831 1,1862 1,1925
22| 1,1212 1,1274 | 1,1336 | 1,139 11458 | L1519 | 1,1581 1,1643 1,1673 | 1,1735
-18| 1,1036 1,1097 | 11158 | 1,1218 11278 | 1,1338 | 1,139 1,1460 1,1490 | 1,1551
-14| 1,0866 1,006 | 1,0086 | 1,1045 1,1105 | L1164 | 1,1224 1,1284 1,1313 | 1,1373
-10[ 1,0701 1,0760 | 1,0819 1,0877 17,0086 | 1,0994 | 1,1053 1,1112 1,1141 1,1200
—6 | 11,0540 1,059 | 1,0657 | 1,0714 10772 | 1,0829 | 1,0887 1,0945 1,0074 | 1,1032
2 | 1,0385 1,0442 | 1,0499 | 1,0556 10613 | 1,0669 | 1,0726 1,0784 1,0812 1,0869
-0 | 1,0309 1,0366 | 1,0423 1,0477 1,0535 | 10591 | 1,0648 1,0705 1,0733 | 1,0789
+2 | 10234 | 1,0200 | 1,0347 | 10402 10459 | Los14 | 1,0571 1,0627 1,0655 | 10712
+6 | 10087 | 1,0043 | 10198 | 1,0253 10309 | 1,0363 | 1,0419 1,0475 1,0502 1,0557
+10| 09944 | 09999 | 0,0054 | 1,0108 1,0162 | 1,0216 | 1,0272 1,0326 1,0353 | 1,0407
+14] 09806 | 09860 | 09914 | 09967 1,0027 | L0074 | 1,0128 1,0183 1,0209 | 1,0263
+18] 10,9671 0,9725 | 0,9778 | 0,9830 00834 | 09936 | 0,9989 1,0043 1,0069 | 10122
+20| 09605 | 09658 | 09711 | 09783 09816 | 09868 | 0,9921 0,9974 1,0000 | 1,0053
+22] 09539 | 09592 | 09645 | 0,9696 09749 | 0,9800 | 0,9853 0,9906 0,9932 | 0,9985
+24] 09475 | 09527 | 09579 | 09631 00683 | 09735 | 09787 0,9839 09865 | 09917
+26] 09412 | 09464 | 09516 | 09566 09618 | 09669 | 0,9721 0,9773 0,9799 | 0,9851
+28| 009349 | 009401 | 09453 | 0,9503 0,9555 | 0,9605 | 0,9657 0,9708 09734 | 09785
+30| 0,9288 0,9339 | 0,9391 0,9440 0,9432 | 0,9542 | 0,9594 0,9645 0,9670 09723
+34] 009167 | 09218 | 09268 | 09318 0,9368 | 09418 | 0,9468 0,9519 09544 | 0,9595
+38] 09049 | 09099 | 09149 | 10,9199 09248 | 09297 | 0,9347 0,9397 09421 | 0,9471
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BemectBa, onpeaesieMpie o paHee YTBEPKICHHBIM
«MeToanm4ecKM YKA3AHUSIM 110 N3MEPEHUI) KOHIICHTPALiA
BPETHBIX BEIIECTB B BO3AyXe padoueii 30HbD»

Haspanue BerectBa

CcpUika Ha OITyOIIMKOBaHHBIE
METOJUYECKHE YKa3aHUS

1. Ilpenapar «Kopmodpur»

CriekTpopOTOMETPUUECKOE H3MEPEHUE MACCOBBIX KOH-
TIeHTpaIiit puToImMasbl B BO3/yXe paboyeit 30HbI
MVYK 4.1.1640—03, mara yT. 29 nrons 2003 .,

BhIL 42, M., 2006, ctp. 212

2. GupMeHHBI Mperapar
«KoHzumy»

DoTOMETPIUECKOE M3MEPEHIE MAaCCOBBIX KOHIICHTPa-
Ui 5H710- 1,3B-KCcHiIaHa3bl (KCHIaHasbl) B BO3/LyXe
paboueii 30HBI

MVK 4.1.1642—03, nara y1B. 29 mrons 2003 r.,

BhIL 42, M., 2006, cTp. 231

3. IIpenapar « My qoH»

CriekTpopOTOMETPUUIECKOE U3MEPEHHE MACCOBBIX KOH-
neHrparmit o-4-0-4-0-0-D-ranak rormpaHos3wi-a-D-
[IIOKO3bI MOHOTH/IpaTa (JIakT03a MOHOTH/IPAT, J1aKTo3a,
MOJIOUHBIH caxap) B Bo3iyxe paboueit 30HbI

MVK 4.1.1687—03, nmara y1B. 29 mions 2003 r.,

BhIL 44, M., 2007, ctp. 81
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