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FTOCYOLAPCTBEHHBIN CTAHALAPT POCCUMCKOWN SELEPALMUN

NMPOAYKTbI MNULEBBIE
MeTogpl onpeaeneHUs MaccoBoii fonn 6CH3(a)umpcHa

Food stutTs.
Methods for determination of benz(a)pyren fraction of total mass

[Jata BeefieHna 2001—07—01

1 O6nacTb NpUMeHeHWS

HacToswmniA cTaH4apT pacnpocTpaHseTcsi Ha NPOAOBONLCTBEHHOE CbIpbe, MULLEBLIE MNPOAYKTHI,
nuLLeBble 1 BKYCOBble J0OABKM U yCTaHaBNMBaeT METOAbl OMpeAeneHns MaccoBoi Jonn 6eHs(a)nnpeHa ¢
NPUMEHEHMEM CMEKTPOIYOPUMETPMM MPU HU3KOW M KOMHATHOW TeMmnepaType M BbICOKOI((EKTUBHOM
XWUAKOCTHOI XpomaTtorpaduu.

2 HopmaTtuBHble CCbINKK

B HacToALem cTaHAapTe UCMOMb30BaHbl CChIIKW Ha CnefytoLne cTaHAapThl:

FOCT 12.1.004—91 CwucTtema cTaHZapTHOI 6e3onacHocTh Tpyga. MoxapHas 6esonacHocTb. Obwme
Tpe6oBaHus

FOCT 12.1.007—76 CwucTtema CTaHfapTHOl 6e3onacHOCTM Tpyga. BpegHbie BewectBa. Knaccudm-
Kauma un oblwme TpebosaHNs 6e30MacHOCTH

FOCT 12.1.019—79 CucTtema CTaHAapTHON 6e3omacHOCTU Tpyga. dnekTpobesonacHocTb. Obume
Tpe6oBaHWsA W HOMEHKNATYpa BUA0B 3aLLMUTbI

FOCT 427—75 JlnHeiika n3mepuTensHas MeTainnyeckas. TexHUYecKue ycnoBums

FOCT 1770—74 MMocyfa MepHas nabopatopHas cTeknsaHHas. LiunuHapbl, MeH3ypKu, Konbbl, npo-
6mpkun. OBLLMe TEXHNYECKNE YCOBNKS

FOCT 2603—79 AUETOH. TexHu4yeckue ycnosus

FOCT 4204—77 Kwucnota cepHas. TexHUYecKune ycnosus

FOCT 5777—84 Kanuii MapraHL0BOKUC/bIA TEXHUYECKUIA. TeXHUYeCKne ycnosus

[OCT 5789—78 Tonyon. TexHUYeckune ycnosus

FOCT 5815—77 AHrMapua YKCYCHbIA. TeXHUYecKne ycnoBsus

FOCT 5955—75 BeH30/. TeXHUYEeCKMe ycnosus

FOCT 6709—72 Bopga guctunnmpoBaHHas. TexXHUYecKume ycnosus

FOCT 9147—80 [Mocyana n obopynoBaHue nabopaTopHble PaphopoBble. TeXHUYECKME YCI0BUSA

FOCT 9293—74 (NCO 2435—73) A30T rasoo6pasHblii W XUAKWIA. TeXHUYECKne ycrnoBms

FOCT 12026—76 Bymara hunbTpoBaibHas nabopaTopHas. TeXHUYECKMe YCnoBus

FOCT 14919—83 OneKTponuTbl, 3NeKTPOMIMTKNA 1 XXapOoUdHble 3M1eKTPoLKagbl 6biToBbIe. ObLme
TeXHUYecKme ycroBus

FOCT 18300—87 CnmpT 3TUNOBbLIA PEKTUPUKOBAHHBIA TEXHUYECKUIA. TEXHUYECKME YCNOBMSA

FOCT 20015—88 XnopodgopMm. TexHU4eckne ycnoBus

1'0CT 20289—74 Anmetundopmam ni. TexXHUYecKune ycroBus

FOCT 24104—88* Becbl nabopaTopHble 06LEro HazHavyeHUs 1 0b6pasuosblie. O6LIMe TEXHUYECKME
ycrnosus

FOCT 24363—80 Kanua rugpookucb. TexXHUYeckue ycnosms

FOCT 25336—82 MMocyaa v o6opynoBaHue NabopaTopHble CTEKNAHHbIE. TUMbl, OCHOBHbIE NapameT-
pbl 1 pasmepsbl

FOCT 29224—91 (LNCO 386—77) Mocyga nabopatopHas CTeknsHHas. TepMOMETPbI XULKOCTHbIE
CTeK/AHHbIe N1abopaTopHble. MPUHLMNGLI YCTPOWCTBA, KOHCTPYMPOBAHWS U MPUMEHEHUS

*C | nionsa 2002 r. geiicteyetr FOCT 24104—2001.

W3paHvie odmuparnibHoe
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FOCT 29228—91 (NCO 835-2—81) lMocyna nabopaTopHas CTeknaHHas. MuneTky rpagynposaH-
Hble. YacTb 2. MUNeTKn rpafynmpoBaHHble 6e3 YCTaHOB/IEHHOTO BPEMEHUW 0XUAHUA

FOCT 2922991 (MCO 835-3—81) lMocyfa nabopaTopHas CTeknsHHasA. MuneTkn rpagyvpoBaH-
Hble C BpeMeHeM OxuaaHusa 15c¢

FOCT P 51652—2000 CnupT 3TUNOBbLIA PEKTU(WNKOBAHHBIA M3 HULLEBOTO Cbipbs. TeXHUYECKME
ycnoBus

3 OT60p npob

3.1 OT6op M NOAroTOBKY N1abopaTOpHO MNpo6bl K WCMbITAHWAM MPOBOAAT B COOTBETCTBUAM C
HOPMaTMBHbLIM AOKYMEHTOM Ha UCMbITYEMbI BUA MPOAYKLMUN.
M3 06besnHeHHOW nabopaTopHOM Npobbl ANA MCMbITaHNA OTOMPAtOT ABE NapasieNibHble HABECKU.

4 MeToj HM3KOTEMMepaTypHOI CNeKTPOthNyopuMeTpum

CyLLHOCTb MeTOAA 3aKNH04aeTCs B 9KCTPaKLMW YrneBoLOPOAOB, B TOM yucne 6eH3(a)nupeHa, rekca-
HOM W3 NPOAYKTa, NpeABapuTenbHO 06paboTaHHOro CNMPTOBLIM PacTBOPOM e4KOr0 Kanus, BbleneHuu
(hpakuMm NOMULMKINYECKUX Yr1eBOLOPOAOB TOHKOC/MOWHOM Xpomatorpagmeid Ha OKMUCK allOMUHUA U
KOMIMYECTBEHHOM OMpefeneHun B NonyyYeHHOR (pakuun 6eH3(a)nHpeHa METOAOM HWU3KOTeMMepaTypHON
CMEeKTPO(yopy METPUH.

[vana3oH onpegensemMbiX BENMYMH MACCOBOW 40 GeH3(a)nupeHa B aHanM3vpyemblX NPOAYKTax —
0,0002—0,005 mr/kr nam 0.2 x 10“7—5.0 x 10“ 7 %. OnTuManbHbI AMana3oH OnpeaeneHns MacCoBbIX
KOHLeHTpauwnin 6eH3(a)nHpeHa B pacTBope coctaBnseT 0,01—0,05 mkr/cm3,

4.1 Annapatypa, MaTepuanbl N peakTuBbI

CnekTpothoToMeTp DNYOPECLEHTHBIN C KPUOTeHHOW NPUCTABKOI ANS BbIMONHEHUS U3MEPEHUI NpK
Temnepatype Xugkoro asoTta (—196) *C v crnekTpanbHbIM AMana3oHoM AAnH BONH 360—420 HM.

OcBeTutenb ynbTpathmoneToBbIli TMNa «XpPoMaTocKon™ co cnekTpanbHbIM gnanazoHom 250 — 700 HM
n namnoin Tuna BYB-15 B kayecTBe UCTOUHUKA Y P-UXTyueHUs.

Lkath cywmnbHbIiA nabopaTopHbIiA, o6ecnevnsarolymin Temnepatypy (250 + 4) “C.

Becbl nabopaTopHble 2-ro Knacca TOYHOCTWM C HaubonblWMM nNpefenoM B3sewwmsaHus 200 r no
FOCT 24104.

Becbl nabopatopHble 00LLero Ha3Ha4YeHua 2-ro Knacca TOYHOCTM C HaMboNbLWKM MPeAesiom B3BeLLU-
BaHMA 500 r no MOCT 24104.

WcnapvTenb poTaynoHHblin VIP-1M.

baHs BogaHas.

AneKTponIMTKa BbITOBas C 3aKPbITON CNMpanblo U PerynsTopom HarpesaHus no FOCT 14919.

Cocyg [btoapa 415 XMUAKOro asoTa 1060 BMECTMOCTU

BaHHbI Ans xpomatorpadupoBaHua ((hOTOKIOBETbI 3MaNMPOBaHHbIE).

[nacTuHbl cTeknsaHHble pasmepom 15 x 30 n 20 x 40 cm.

Konbbl K-1-250-29/32 TXC. K-1-100-29/32 TXC, K-1-500-29/32 TXC unun I1-1-500-29/32 TXC
no MOCT 25336.

XonognnbHukn XMT-1-300-14/23 XC nnn XMT-1-400-14/23 XC no TOCT 25336.

XonogunneHukn XMT-2-400-29/32 XC wu XI1T-1-300-29/32 wnn  XMT-400-29/32 XC no
FOCT 25336.

[Jetnermatop 250-19/26-29/32 TC wnu gechnermatop 300-19/26-29/32 TC no MOCT 25336.

Mpobupku cTeknsHHble M2-10-180 XC no MOCT 25336.

Anomx JTNO-14/23-50 TC no MOCT 25336.

Hacagka M-1-19/26-14/23 TC wnn H2-19/23 no MOCT 25336.

Hacoc BogocTpyiiHbIii nabopaTopHbiii no FOCT 25336.

Munetku BmecTmocTbio 1, 2, 5. 10cm3 no MTOCT 29228 n MTOCT 29229.

BopoHka B®O-32-MOP 100-14/23 XC nim B®O-32-MOP 160-14/23 XC no MOCT 25336.

Mpo6upku mepHble M-2-15-14/23 XC no FOCT 1770.

BopoHka genutensHaa B/A-1-500 nan B/-3-500 no MOCT 25336.

LnnuHgpel mepHble 1-100. 1-250 wunm 3-100, 3-250 no FOCT 25336.

CTakaHuvKn ans B3BelwmBaHus (6rokebl) CB-14/8, unn CB-19/9, unm CB-24/10, nam CB-34/12 no
FOCT 25336.

TepmomeTp ¢ npegenamu nsmeperms Temnepatypbl 0—250 “C ¢ neHoit genenus 1*C no FOCT 29224.
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NnHeilika namepuTenbHas ¢ LeHol genexms 0.1 cm no FOCT 427.

Konbbl mepHble 2-100-2 no MTOCT 25336.

Kanunnapbl CTEKNAHHbIE, MaNOYKN CTEKNAHHbIE.

H.OKTaH, 4., M0 HOPMAaTUBHOMY [OKYMeHTY 111

H.reKcaH, 4., N0 HOPMaTUBHOMY JOKYMEHTY |2|.

CnunpT 3TUNOBLIA PEKTUDUNKOBaHHbIA TexHUYeckuniA no MOCT 1S300 nnu cnvpT 3TUIOBbLIA peKTu-
(hmkoBaHHbI o TOCT P 51652.

A¢up netponeiiHbiii ppakuma 40 —70 ‘C N0 HOPMATMBHOMY AOKYMEHTY [3].

Xnopogopm no FOCT 20015.

beH3on no MOCT 5955.

ANOMUHWA OKUCb ANS Xpomatorpadum 2 CTeneHyn akTUBHOCTW MO HOPMaTUBHOMY JOKYMEHTY |4].

Kanuna rngpookuck no MOCT 24363.

BeH3(a)nHpeH, cofep>kaHne OCHOBHOIO BeLlecTBa He MeHee 98 %.

1.12-BeH3nepuneH, cofepXaHne 0OCHOBHOIO BeLlecTBa He meHee 98 %.

A30T Xngkuii no FTOCT 9293.

Boga guctunnmposaHHas no MOCT 6709.

Jonyckaetca NpMMeHeHWe OpYruX CPeAcTB M3MEPEHUI C MeTPONOrMYeCKUMU XapaKTepucTnkamm v
060pyfi0BaHNS C TEXHUYECKUMMW XapaKTepPUCTMKaMM, a Takke peakTUBOB M MaTepuanos Mo KavyecTBy He
HUXXE YKa3aHHbIX.

4.2 TlofrotoBKa K UCMbITaHWIO

4.2.1 OuuncTKa pacTBopuTenei

PacTBOpUTENN (H.OKTaH, 3TUNOBLIN CAWPT, NETPONENHbIA 3hMp, XNOPOPOPM 1 H.reKCcaH) NeperoHsT
0O6LLENPUHATLIM CNOCO60M C AedhiermaTopom.

4.2.2 TloarotoBka OKMCKU afitOMUHUSA

OKMCb antOMUHNSA BbICYLUMBAKOT B CYLUMIbHOM LiKady npu TemnepaType (250+4) 'C B TeyeHue 4 y
W XpaHAT B cocyfe C NpULLIM(OBaHHOW NPOGKOIA.

4.2.3 lMpuroToBneHne pacTBopa 6eH3(a)NHpeHa 41 TOHKOC/IO0MHOW XpomaTorpagumn (pacTBop «CBu-
JeTenb»).

B 6tokcy oTBewwvBatoT 0kono 10 Mr 6eH3(a)nvMpeHa, NpUAMBalOT HECKONbKO MUIMANTPOB NeTPoneit-
HOro acupa 40 MOHOrO PacTBOPEHUS B3SITOM HaBECKM.

MonyyeHHbIi PacTBOP KOMMYECTBEHHO MEPEHOCAT B MepHYyk Konby BMecTMMOoCTbio 100 cm3
[0BOAAT 00beM pacTBopa [0 MeTKM MeTponeiHbiM 3thupoMm. CpOK XpaHeHWs pacTBopa He 6oniee Tpex
MeCALEB B XONOAWBHUKE.

4.2.4 TpuroToaneHne cTaHAapTHOro pacTeopa 6eH3(a)nupeHa

B6tokcy otBewwmBatoT (10.0+ 0,2) mroeHs(a)nupeHa, MpUANBaOT HECKOMbKO MUAIMANTPOB H.OKTaHa
[0 MOMHOrO PacTBOPeHWs B3ATOW HaBecku. 10Ny4YeHHbIN PacTBOP KOMMYECTBEHHO MEPEHOCAT B MEPHYHO
Konby ¢ nputepToii Npobkoi BmecTuMOCTbio 100 cM3 ¥ A0OBOAAT LO METKM H.OKTaHOM. MaccoBas
KOHUeHTpaLus 6eH3(a)nupeHa B nonyyeHHoMm pactBope 100 MKr/cM3. PacTBOp XpaHsAT B XONOAWIIBHUKE.
CpoK rogHOCTM pacTBopa He 6osiee Tpex MeCcALEeB.

4.2.5 MpurotoBneHne pabounx pacTBOpPOB 6eH3(a)nupeHa

Pa6oune pacTBopbl 6eH3(a)nmpeHa MaccoBoi koHueHTpaumm 0,1: 0.04 n 0,02 MKr/cM3 B H.OKTaHe
roTOBAT MOC/NeA0BaTebHbIM Pa3BeAeHNEM MCXOAHOr0 CTaHAAPTHOrO pacTBopa 6eH3(a)nnpeHa, NPUroTos-
NeHHOro no 4.2.4. B MepHbIX Konbax ¢ nputepToii Npobkoi BmMecTuMocTbio 100 cm3. PacTBopbl XpaHAT B
XonoannbHuKe. CpoK rofHOCTM PacTBOPOB He 60Mee 0A4HOM0 Mecsua.

4.2.6 TpurotoBneHue cTaHAapTHOro pacteopa 1,12-6eH3nepuneHa (BHYTPEHHUIA CTaHAapT)

[ns NpuroToBneHns MCXOAHOro pacTeopa B 6rokcy oTBewwmBatoT (10.0+0,2) mr 1,12-6eH3nepuneHa,
MPWUANBAKOT HECKObKO MUIIMAUTPOB H.OKTaHa [0 MO/IHOFO0 PacTBOPEHMS B3ATOW HaBecKU. [ofyyeHHBbIi
pacTBOp KO/MMYECTBEHHO MePeHOCAT B MEePHYI0 Koniby ¢ NpUTepTOi Npo6koi BmMecTMMOCTbio 100 cM3 u
[0BOJAT [0 METKM H.OKTaHOM. MaccoBas KOHUeHTpauus 1,12-6eH3nepuneHa B MoJly4eHHOM pacTBope
100 MKr/cm3. PacTBOpP XpaHAT B X0n04u/bHVKe. CPOK rogHOCTU pacTBopa He 60nee Tpex MecsLes.

4.2.7 TlpurotoBneHue paboumx pacTBopoB 1,12-6eH3nepuieHa (pacTBOPbl BHYTPEHHErO CTaH4apTa)

Pa6oune pactnops! 1.12-6eH3nepmnena MaccoBoi koHueHTpayuu 0,01; 0,005; 0,002 1 0.001 mkr/cm3
rOTOBAT B H.OKTaHe NOCnefoBaTeflbHbIM Pa3BejeHNeM UCXOLHOrO CTaHAAPTHOrO pacTBopa, NPUroTOB/EH-
Horo no 4.2.6, B MepHbIX Konbax C NpuTepToil Npobkoit BMecTMOCTbiO 100 cm3 PacTBOpbl XpaHAT B
X0NofAnNbHNKe. CPOK rofHOCTM PacTBOPOB He 60siee OfHOro MecsLia.

4.3 TlpoBegeHue UCMbITaHWA

43.1 BblgeneHve 6eH3(a)nnpeHa 13 NpoayKTa

B KpyrnofoHHyto Konby BmecTMMOCTbi0 500 cM3 momeLLaroT HaBeCcKy npofyKTa Maccoit 25 r, fobas-
nAT B KOoNby 20 cM3 gucTuMpoBaHHoi Bogbl, 200 cm3 3TuoBoro cnvpta v 20 T rMAPOOKNCU Kanwus.

3
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Cofepxumoe Konbbl NepeMelLnBatoT BCTPsXMBaHWeM. Konby COeAMHAIOT C 06paTHbIM XOMOAWSIbHUKOM U
HarpeBalOT Ha BOAAHOW GaHe MPU KUMEHWW peakLMOHHOW CMecu B TeuyeHue 3 4. 3aTeM B KOOy uepes
XONOANIBbHUK A06aBNs0T 150 cM3 BOApI; KOMBY CHUMAIOT C 6aHN M OXNaXKAAT 40 KOMHATHOW TemnepaTtypbl.

Mocne oxnaxaeHus >XUAKYK a3y peakLMOHHON CMecu feKaHTauueil nepeHoCAT B LeNUTebHYH
BOPOHKY, OCTaB/ifig OCTATOK MNPOAyKTa B Konbe. B Konby ¢ octaTkom pgobasnawoT 150 cM3 H.rekcaHa.
COflePKUMOe KONObl 3HEPTMYHO MEepeMeLnBatOT U N.FeKCaH AeKaHTUPYIOT B Ae/IUTENbHYIO BOPOHKY.

BOpOHKY 3aKpbIBatOT NPOOKOI U 3HEPIMYHO BCTPSXMBAKOT, 3aTEM 3aKPEMAOT B LUTATUBE 1 OCTaBNAKOT
ANA paccnanBaHus XUAKOCTen. Ans pasfeneHns 06pa3oBasLLEica aMyNbCUM K CMECU B AeNNTeNbHOV BOPOHKE
fo6asnaoT 20 cM3 aTW0BOro cnupta. ocne paccnavBaHUs HUXKHIOK BOAHO-CNVPTOBYIO (hady CAvBaoT
06paTHO B KONBY C 0CaJKOM, & FeKCaHOBbIV SKCTPaKT MepenvBatoT B Konby BMeCTUMOCTbo 500 oxi3.

Takyto 06paboTKy peakLVOHHON CMecn NPOBOAAT eLLie fBa pasa, MCNOoMb3ys ANA IKCTPaKLMM U.reKcaH
no 100 cmM3 1 3TWMOBbLIA CAMPT ANS paccnansBaHna amynbeun, nopumsmu no 20 cm3.

Mo OKOHYaHUW 3KCTPaKLMK OCTATOK B KOMGe U rMaponm3aT 0TopackiBatoT, a IKCTPAKT MPOMbIBAIOT
B [€/NTeNbHON BOPOHKE AWCTW/NIMPOBAHHON BOAOW Tpu pasa no 50 cM3 u ynapusaloT nopuusmu B
NpeABapuTeNbHO B3BELUEHHOW C TOYHOCTbIO [0 BTOPOrO 3HakKa Mocne 3anaToli KpyriOfOHHOW Konbe
BMECTMMOCTbI0 250 cM3 Ha poTauMOHHOM ucnapuTesie Npy TemrepaType BOAAHON 6aHu He 6onee 60 “C.
Konby ¢ 3KCTPaKTOM OCTaaTAT B BbITSHKHOM LUKady ANs yAaleHus CNefoB PacTBOPUTENsA, NOC/e Yero
BHOBb B3BELUMBAOT. 10 Pa3HOCTU MeX[y B3BELLUMBAHWUAMW OMpPeAenstoT Maccy BbIAe/IEHHOr0 3KCTpaKTa.

OT aKcTpakTa B Konbe otémpatoT '/5 yacTb B 61OKCY, He B3BewwmBasd. Konby ¢ 0CTaTKOM 3KCTpaKTa
B3BeLUMBAOT. B BOOKCY C YacTbio 3KCcTpakTa fo6asnsAoT 0,1—0,2 cm3 pacTBopa «cBugeTens™ 6eHs(a)nupeHa,
npUroToBneHHoro no 4.2.3. CoaepXX1Moe GHOKChbl U OCTaTOK B KONGe pacTBOPAIOT B HEBOMbLLIOM 06beMe
neTponeiHoro ampa.

[na xpomaTtorpanyeckoro pasgeneHus sKCTpakTa Ha CTEKNSHHYH NnacTuHy pasmepom 20x40 cm
paBHOMEPHO HaCbINalT OKWUCb aOMUHNSA. 3aTeM C NOMOLLbIO CTEKNISHHO NanoyvKm, pasfeneHHon Ha Tpu
yactu (14, 1 n 3 cM) pe3srHOBbIMW KOSleYKamMn TONWUHOW 1 MM W LIAPWHONK 3 MM, TLiaTe/bHO paspaBHU-
BAlOT OKNCb antOMUHUS.

MonyyeHHble pacTBOPbI KOJIMYECTBEHHO HAHOCAT Ha MOArOTOBNEHHYIO MIACTUHY CTEK/IAHHBLIMU Kanu/i-
nApaMu: Ha y3KyH 4aCTb —pPacTBop U3 BIOKCbI («CBULETENb»), Ha LLIMPOKYH0 — 3KCTPAKT NPOAYKTa U3 KOMObI.
PacTBOpbl HAHOCAT PaBHOMEPHO CMJ/IOLIHOW NOMOCONA, OTCTYNUB OT HUXKHEro Kpas NAacTuHbl 7 —8 cMm.

MnacTvHy MOMeLWalT B BaHHy ANS XpomartorpadupoBaHus nog He6onmbwum 20“—25* yriom,
Ha/fMBatOT NETPONENHbIV AUp Tak. YTOObI OH HE LOXOAUN [0 NMMHWUM HaHeCeHMS NPobbl. BaHHY HakpbiBalOT
CTEK/IOM W NPOBOAAT XpomaTorpapuio, 40BoAA PPOHT pacTBOPUTENS 0 BEPXHEro Kpas MnacTUHbI.

He BbicylwimBas nnacTuHy, 06/y4aloT ee ynbTpaguoneToBbiM CBETOM W MO CBETALLE/Ccs nosnoce
«CBUAETENS* ONpeaenstoT MecTo HaxoXaeHus G6eH3(a)nmpeHa B nccnegyemoli npobe. OTMeYatoT rpaHuLpbI
nonocbl 6eH3(a)nMpeHa Ha XpomaTorpamme mccregyemoii npobbl. MAacTUHY BbICYLIMBAKOT Ha BO3AyXe B
BbITSPKHOM LUKady.

OTMeueHHyl0 Ha XpomaTorpamme uccrefyemoir npobbl MNOMOCKY OKUCU aflOMUHWSA C MOMOLLbO
NMpesMeTHOro CTekna CHWMAKtT C MAaCTWHbI W KOJIMYECTBEHHO MEPEHOCAT Ha MOPUCTYH0 NNacTUHY
(MNLTPYIOLWEA BOPOHKM. BOPOHKY COEAMHAIOT C KPYrAOo4OHHOW KON6oi BmecTMOCTbio 100 cM3 1
6eH3(a)NupeH 31MpYIOT € OKUCK antoMuHus 50 cm3 6eH3ona, fo6aBnss 6eH301 He6OMbLIMMU NOPLMAMI
M NepemeLLnBas OKWUCb allOMVHWS Ha BOPOHKe Nasoykoil. BeH30n ynapusaroT [OCyxa Ha poTauyOHHOM
ucrnapuTene npu TemnepaType BoAsAHOW 6aHM He 6onee 60 C. OcTaToK B KONGe OKTAHOM KOMYECTBEHHO
nepeHocsAT B Npobupky. O6bem pacTBopa B MPoGUpKe He AO/MKEH MpeBblwaTh 5 cm3.

Mpu aHann3e HEKOTOPbIX MPOAYKTOB He MPOUCXOAMUT MOJIHOMO W YETKOro pasfeNieHns (yopecumpy-
IOLLIMX KOMMOHEHTOB 06pa3Lia Npu NepByYHOM XpoMaTorpadrpoBaHUK BbIAENEHHOTO 13 NPOAYKTa 3KCTpa-
KTa. B 3TOM cfnyyae Ha MnacTWHe Bbl4ENsOT Gonee LWMPOKYH MOMOCKY OKUCW alOMUHWS Ha YpPOBHE
«CBUAETeNs™; 6eHs(a)nmpen aNHOUPYHOT C OKUCK antoMUHUS 6EH30/10M TaK. KaK OMMCaHO Bbille, 1 OCTaTOK
nocne ynapuBaHWs pacTBOPAIOT B 3TWIOBOM CNMPTE W MOMYYeHHbI CAMPTOBOA SKCTPAaKT MOBTOPHO
Xpomatorpagu pyor.

[ns xpomaTorpadv BECKOro pasfiefleHns CnnMpToBOro aKCTpakTa UCMOoMb3YIOT MacTUHY pasMepoM
15 x 30 cm ToNWKMHOI cnos okuck antommuHua 0,3 MM. Ha nnacTvHe oTAenstoT ABe Nonockl WwupuHoi 10
1 3 cM. Ha LUMPOKYHO YacTb NNaCTUHbI HAHOCAT C MOMOLLbIO CTEK/IAHHOTO Kanunnspa CnupToBOl 3KCTPaKT
aHa/IM3MpyeMoro nNpoAyKra, Ha y3Kyto — pacTBop 6eH3(a)THpeHa B NeTposeitHoM adupe (pacTBOp «CBUfe-
Tenb»). MNacTUHy NoMeLlaloT B BaHHY nog yrioMm 20 —25% 1 nNpoBOAAT XpomaTtorpaguio B Xiopogopme,
£0BOfA (DPOHT PacTBOPUTENs [0 BEPXHEro Kpas MnacTHbl. B ynbTpatroneToBoM CBeTe OTMeYaroT Mo
«CBWETENO™ NOMOCY OKWUCK antoMUHUA € BeH3(a)MTHPEHOM MCCefyemMoro npoaykra. 3atem 6eH3(a)nmpeH
3NIOMPYIOT C OKMCU a/IlOMUHKSA 6EH30/10M 1 NPOBOAAT BCE Aa/ibHENLLME OMepaLMm Tak, Kak YKasaHOo BblLLE.
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PacTtBop 6eH3(a)npeHa B H.OKTaHe NMepeHOCAT B NpobupkKy. O6bem pacTBOpa He A0/HKEH MPeBbILaTb
5 cM3 npy MCXOAHOIN HaBecke npoaykTa 25 T.

B nonyyeHHOM pacTBOpe (3KCTpaKTe) ONpefenstoT cogepxaHue 6eH3(a)nmpeHa MeToL0M HU3KOTeM-
nepaTypHO CMeKTPOhIyOPUMETPUH, UCMONb3YA A8 KONMYECTBEHHON OLEHKN MEeTOf A06aBOK MM MeTog,
BHYTPEHHEro cTaHgapTa.

4.3.2 OnpegeneHue cogepxxaHns 6eH3(a)MmpeHa B pacTBope (3KCTpakTe), nonydveHHoMm no 4.3.1,
MEeTOA0M [06aBOK.

B Tpu npobupkn HanuealoT NUNeTKoW no | cM3 nony4eHHOro pacTBopa 6eH3(a)NMpeHa B H.OKTaHe.
3aTem B nepByto NPo6MpKy NpMaMBatoT 2 CM3H.0KTana. Bo BTopyto Nnpobupky npunaveatoT 1,5 CM3H.0KTaHa
n 0.5 cm3 paboyero pacTeopa 6eH3(a)nmpeHa MaccoBoi KoHueHTpauun 0.1 MKr/cM3, NpUroToBAEHHOTO MO
4.2.5. B TpeTbto NpobupKy BHOCAT 1 cM3 H.oKTarma 1 1 cm3 Toro e pabouyero pactsopa 6eH3(a)MHpPeHa,
YTO 1 BO BTOPYIO MPOGUPKY.

CneKTpothTlyOpUMETPUYECKUIA aHaNN3 HAYMHAIOT C TPETbell NPO6MPKU. NS 3TOro TPeTbio NPoBUpKY
MOMELLAIT B cocyf [ibtoapa C XXMAKMM a30TOM Nepes BXOLHON LeNbio CNEeKTPOOTOMETPa; YCTaHaBIMBAIOT
aHaIMTUYECKYI0 NNHUIO (hyopecLeHummn BeHs(a)nupera 403 HM Npu ANvHE BONHbI BO30YX/atoLLero ceeta
367 HM. PerynmpoBKoi KO3(h(huULMeHTa YCUIEHUA U PacKpbiTUEM LLEK, a TaKKe OAHOBPEMEHHOW tOCTU-
POBKOW Npobupku B cocyae [bloapa [o6MBalOTCA MakCMManbHOr0 CUrHaNa No PerncTpupytowemy npnéopy
cnekTpodoTomeTpa (g0 50 —80 %), nocne 4ero 3anucbIBAKT CnekTporpammy 6eH3(a)nnpeHa B 061acTu
401 —404 HM. (hUKCMPYS 3HAYeHWe PerucTpupytoLero npubopa CNeKTPopoTOMETPa MPU L7UHE BOJHbI
401 HM. 3anucb CrekTpa NoBTOPSOT ABAXAbI.

3aTem nocnefoBaTenlbHO 3aMOPAXMBAIOT B XMAKOM a30Te BTOPYHO W MePBYHO NMPOOUPKK 1 3aNnCbiBalOT
CMeKTPbI yopecueHuun B 061acTv A3nH BonH 401 —404 HM. 0653aTe/IbHO BbICTaBNASA MEpPO camonucLa
npy 4TUHE BOMHbI 401 HM B TO Xe MOJIOXKEHMWe, YTO MPU CKaHMPOBaHMM NPo6bl B TPETLEN MPOGUPKE.

MaccoByto KOHLeHTpauuto 6eH3(a)NHpeHa B aHaIM3MPYeMOM 3KCTPakTe OMpeAenstoT no rpacpuky,
Ha KOTOPOM MO OCcK abCcuMCce OTKNaAbIBAKOT 3HaYeHne fob6aBku 6eH3(a)nupeHa (MKr), a No ocu opauHaT —
BbICOTY MMKa MakCUMyMa XapakTepucTUYecKol NuHuM 6eH3(a)nvpeHa npu 403 HM. M3MEPEHHYK no
NoAy4YeHHbIM CNeKTporpaMmamM B MUAIMMETPaX.

Ecnm maccoBasi KOHUeHTpauus 6eH3(a)nupeHa B MCCedyeMOM pacTBOpPe mnonafgaet B 0671acTb,
MPUrOAHYI0 ANS U3MEPEHWI, TO MOMYYeHHble 3KCMEPUMEHTaNbHble TOUKW feXaT Ha OfHOV NpAMONA.
JKCTpanonALus aToi NpAMON [0 nepeceyveHuns ¢ OCbI0 abcumce AaeT Ha Heil 0TPe30K, COOTBETCTBYHOLLMI
cogepxxaHunio 6eHs(a)nmpeHa B pacTBope 6e3 fo6aBKK, T. € B 1cm3wuccnegyeMoro pacteopa. Bcnyuae, ecnm
MaccoBas KOHLeHTpauus 6eH3(a)nvpeHa B aHaAM3PYeMOM pacTBOPe BbiLe BEPXHEro npefjena fvanasoHa
n3MepsieMbIX NPUOGOPOM KOHLIEHTPaL WA, TO NPOBOAAT pasbas/ieHve aHaAN3PYyeMoro pacTeopa H.OKTaHOM.

4.3.3 OnpefeneHvie cogepXaHus 6eH3(a)nMpeHa B pacTBope (3KCTpakTe), nosyvyeHHom no 4.3.1,
METOAOM BHYTPEHHEro craHgapTa

B kayecTBe BHYTpPEHHEro CTaHAapTa Mcrnonb3ytoT 1,12-6eH3nepHneH. B npobupky HagmeatoT 3 cm3
pactBopa 6eH3(a)nupeHa B H.OKTaHe, MofydeHHoro no 4.3.1, n nomewaroT B cocyq [bkoapa € XUAKUM
a30TOM rMepes BXOAHON LLUENblo CNeKTPOOTOMETPA, YCTaHaBINBAKOT aHAIMTUYECKYHO NHMIO 403 HM npu
JJIMHe BOMHbI BO36YXJatoLLero ceeTa 367 HM ¥ NPOBOAAT 3anNuchb CNeKTpa pacTsopa B 061acT AWH BOMH
401 —409 HM. O MHTEHCMBHOCTU NMHMK (NO BLICOTE MMKA MaKCHMyMa XapaKTepUCTUYECKOW NUHWUU
6eH3(a)HupeHa npu 403 HM) OLeHMBAOT NpMBIM3NTENbHOE CcoAepkaHue beH3(a)nvpeHa B npobe. B cooTseT-
CTBWM C 3TOI OLEHKOW Janee B NPo6upKy ¢ 3 cM3 pacTBopa 6eH3<a)nupeHa B W.0KTaHe f06aBns0T pacTBop
1 12-6eH3nepuneHa B TaKOM KONMYeCTBe, YTOObI B CMEKTPe NpPodbl MHTEHCMBHOCTL 1 12-6eH3nepuneHa npu
406.3 HM Oblna B 3 —5 pa3 60/1blle MHTEHCMBHOCTU NMHUK BeH3(a)MpeHa Npu AnnHe BoMHbI 403 HM.

MpoBoAAT 3anuCb CNeKTpa B MHTepBase ANUH BONH 401 —409 HM ABaXabl.

WHTEHCUBHOCTM XapaKTepUCcTUYeCKUX MnHMin 6eH3(a)nHpeHa npu 403 HM 1 1.12-6eH3nepuneHa npu
406.3 HM (H, n H2 cooTBEeTCTBEHHO) OMpefenslT MO CMEKTpOorpamMmam, M3Mepsis BbICOTbl MUKOB B
MaKCUMyMax XapaKTepuCTUYEeCKUX NIMHUIA 3TUX COeAWMHEHWIA B MuaauMeTpax. B pacuetax npuHumatoT
CPefHIoI0 BEMUMHY. PaccumnTbiBalOT KOAQAMLUNEHT oTHoweHna (K) MHTEHCMBHOCTW NMHUK 6eH3anmpe-
Ha (//,) K UHTEHCMBHOCTW NMHUK 1,12-6eH3nepunera (//,). K= H\/Hr.

[anee onpefenstoT 3TOT KOAPHULMEHT Ana cTaHAapTHLIX pacTBOpoB 6eH3(a)nupeHa (AfCT). Ans aToro
B [jBe MPOOMPKU HanMBarOT No 3 cM3 CTaHAAPTHbLIX PacTBOPOB 6eH3(a)NMMpeHa C MacCoBOl KOHLEHTpaumeit
0,02 1 0.04 mkr/cm3. B Kaxayro M3 Npo6MpPOK Ha/IMBAOT TaKOe Xe KOon4ecTBo 1.12-6eH3nepusneHa, 4to u
B Npobumpky ¢ nNpo6oii. MpoBOAAT ABaXAbl 3aMMCb CMEKTPOB KaXAOro pacTBopa B MHTepBale 4/IMH BOSH
401 _ 409 Hm.

Mpy aTom 0653aTeNbLHO CNEAAT 3a TeM, YTOObI MOMOXEHWe Nepa camonucua npu AavuHe BoHbI 401 HM
BO BCEX C/lyyasX (PMKCMPOBanoCh Ha OfHOM YpPOBHE.
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[anee no cnekTporpammam onpeaensitoT UHTEHCMBHOCTb XapaKTePUCTUYECKMX NUHUIA GeH3(a)nnpeHa
npu 403 um n 1,12-6eH3nepuneHa npu 406.3 um (//, n H2 cooTBETCTBEHHO). B pacyeTax NpuHMMaKOT
cpefHee 3HadeHue. PaccumTbiBaloT AQ = HXH2 ana kaxgoin KoHueHTpauum 6eH3(a)nHpeHa.

MaccoByto KOHLEHTpauuo 6eH3(a)NnpeHa B aHaIM3PyeMOM PacTBOpPe C. MKI/CM3. BbIYMCAAKOT MO
dhopmyne:

c= ccr Ki/iK~,, n

rfe ccr — KOHUEHTpauus 6eH3(a)nnpeHa B CTaHAApPTHOM pacTBOpe, MKr/CcMm3;
K— KoaththnyneHT, HallfeHHbIA MO CMeKTporpamMmMe aHanM3Mpyemoro pacteopa ¢ fobaBkoi 1,12-
6eH3nepuneHa:

Kc, — ko3thnLMeHT, HalfeHHbI MO chnekTporpaMmamM CTaHAApTHOro pacTBopa 6eH3(a)nunpeHa ¢
fJob6aBkov 1,12-6eH3nepusieHa. 3HaYeHMe KOTOPOro 6/vke MO 3HAYEHMK K KO3DDULMUEHTY
aHaJIM3MPYeMOro pacTeopa C COOTBETCTBYHOLLEN fo6aBKoi 1 12-6eH3nepueHa.

MpoBoAAT ABa NapansenbHbIX ONPeAeneHnst U 0fHOBPEMEHHO KOHTPO/bHbIA OMbIT, KOTOPbIA NPOBO-
OST Yepe3 BCe CTaAuM aHaIn3a C UCMoMb30BaHNEM BCEX PEaKTMBOB COr/laCHO METOAMKE, HO 6e3 HaBecKM
npogyKra.

4.4 O6paboTka pe3ynbTaToB

Maccosyto fonto 6eH3(a)nupeHa Xx, %, X 1 X2. MI/Kr. BbIUMCAAIOT No (opmMynam:

_(c— -1, mVmI0 (c—e,) ) @
X T T 1000 + 2000 10
e ®

M, -

rfe ¢ — KOHUeHTpauuns 6eH3(a)nmpeHa, ycTaHoBneHHasas no 4.3.2 wan 4.3.3 B pacTBope (3KCTpaKTe)
aHanm3npyemoro npoaykra, nosiy4yeHHoro no 4.3.1, Mkr/cm3;
¢0 — KOHUeHTpauus 6eH3(a)nmpeHa B pacTBOPe KOHTPO/IbHOIO OMbITa, NOAyYeHHOro no 4.3.1, MKr/cm3:
Y— o6bem pacTBopa 6eH3(a)nmpeHa. BbILEeNeHHOr0 13 aHanu3Mpyemoit Npobbl NpoaykKTa, cM3;
/n, — Macca 3KCTpaKTa, BbleNeHHOr0 U3 aHaN3MPyemMoro NpoaykKTa, T;
T2 — macca 3KCTPaKTa, HaHECEHHONO Ha LLUMPOKYH NOA0CY NNacTWHbI, T;
T — Macca HaBecku NpoaykTa, r.

PesynbTaT OKpYrAfOT 40 BTOPOW 3Havallei Lugpbl.

3a OKOHYaTenNbHbIN pe3ynbTaT OnNpefeNieHns NPUHUMalOT cpefHeapuMeTUYecKoe AByX Mmapaiesb-
HbIX OMPeAeNneHniA C TeM Xe YNCNOM 3Havamx Ludp.

Ecnn pacxoxpaeHue mexay pesynbTaTamy napanfiefibHbiX onpegeneHnini He npesblwaet P1, — Y2 <
< 0,01dX, rge Xx X2 u X — pe3ynbTaTbl NePBOro ¥ BTOPOr0O Mapas/eNibHbIX ONpefeneHunidi n nx cpegHea-
pudmeTnyeckoe, a d— HOPMATUB KOHTPONS CXOAMMOCTMW, TO CpefiHeapuMeTnyeckoe X NPUHUMAIOT 3a
pe3ynbTaT aHanu3a. B npoTMBHOM Cryyae aHanv3 NoBTOPAIOT. 3HaYeHMe HOpMaTBa KOHTPONS CXOAUMOCTH
d npusegeHo B Tabnuue 1

Mo nonyyeHHOMY pe3y/bTaTy aHann3a X U 3Ha4eHUI0 OTHOCUTENbHO NOFPELLHOCTM 4. NPUBeSEHHO
B Tabnmue 1 paccumTbiBalOT abCOMOTHYHO norpelwHocTs [ = 0.01/1X mr/kr unmn %.

Pe3ynbTaT aHanusa npeactasnsaoT B Buge (/1'+ A). mr/kr nam % npm P - 0,95.

4.5 KOHTPO/Ib TOYHOCTM Pe3ynbTaToB aHanM3a

BHyTpeHHUIA onepaTuBHbIi KOHTPONb (BOK) KauecTBa pe3y/nbTaTOB aHanu3a BKAKOUAET KOHTPO/b
CXOAMMOCTM, BOCMPOU3BOAMMOCTM M TOYHOCTU Pe3y/bTaToB aHanu3a.

451 CXO0[MMOCTb NapannenbHbiX ONPeAeneHnii KOHTPONMPYIOT AN Kax Aol aHann3mpyemoii npobbl
cornacHo 4.4.

452 [na npoBefeHUs BHYTPEHHEr0 KOHTPONS BOCMPOWM3BOAMMOCTM MCMOMb3YHOT paboyme npobbl.
Mpoby aensT Ha ABe paBHbIE YaCTW W aHA/IM3NPYIOT B COOTBETCTBUM C METOAMKON B pa3HbIX 1abopaTopusx
WM B OAHON nabopaTopuu, MakCMMalbHO Bapbupys YCNOBUA NPOBEAEHWUS aHann3a, T. €. UCMO/b3yHT
pa3Hble Habopbl MepPHOW MOCYfpl, aHanW3bl BbINOMHAT B Pa3Hble 4HW UK ABa Pa3/IMYHbIX aHIMTUKA.

Bocnpon3BoAMMOCTb KOHTPO/bHLIX aHANN30B NPU3HAKOT YA0BNETBOPUTENbHONW, ecnn [T, —X2A <
< 0.01DX, rpe X{, X2 u A'—pe3ynbTaTbl aHasM3a OLHON W TOW >Xe Mpobbl, MOAYyYEHHble B PasHbIX
nabopaTopuax MM MpW BapbMpPYHOLWMX YCIOBUSIX B OAHOM Nfabopatopumn u ux cpegHeapndmMeTnyeckoe
3HayeHune, D —3HayeHne HOpMaTVBa BHYTPEHHErO ONepaTUBHOIO KOHTPO/A BOCMPOM3BOAMMOCTH. 3Haue-
Hue HopmaTwvBea |) npuBeaeHo B Tabnuue 1.
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MeprofNYHOCTb NPOBEAEHNSI KOHTPO/IS BOCMNPOU3BOANMOCTM — HE PeXe OAHOr0 pasa B [jBe Hefe/n.

Ta6nuuya | —/[lnanasoH U3MepeHuii, 3Ha4YeHMe XapakTepyucTUKN OTHOCUTENbHON NOrPewHOCTU U HOPMATUBbI
0rnepaTMBHOI KOHTPOAS CNyYaiiHON COCTaBNAOLLE/ OTHOCUTENbHOM NOTPELUHOCTY (CXOAMMOCTY U BOCMPOM3BOAMMOCTY)
npw A0oBepuTeNbHON BeposTHOCTM P = 0.95

X apakTepucTuka norpew HocTH
HopmaTtns onepaTusHoro HopmaTus onepatushoi

(rpaHuya WuTepnona, u KoTo-
KoHTpons CXOAMMOCIK T  KOHTpPOAS BOCNPOM3BOAUMOE!H

AManason wamepeHwii, Mr/kr poM NoipCiuKOCTh HaxoANTCA
o (Ans Aeyx pesynbtatos napan- O..,. % (ANA ABYX peTynsi ai s

C 3afjaHHON BEPOATKOCTHIO)
nenbHb X onpepencHuii, n - 2) wimepewni, w - 2)
s. N.w

Ot 0.0002 go 0.001 aksntou. a2 40 60
Cs. 0.001 go 0,005 BKkntou. 32 30 as
453 AT NpoBeAeHNs KOHTPONS TOYHOCTM MCMONL3YHT paboyne NpPobbl C M3BECTHON [06aBKOW

6eH3(a)nupeHa. Mpoby fenaT Ha [Be paBHble YacTW, OfHY M3 KOTOPbIX aHa/M3MpYyKT B COOTBETCTBUM C
MEeTOAMKOW; BO BTOPYH — BBOAAT M3BECTHYH A06aBKy 6GeH3(a)nMMpeHa M 3aTeM TakKe aHa/vM3vpyrT B
COOTBETCTBUM C METOAMKON. BennumHa fo6aBky fomkHa cocTaBnsTb 50 — 150 % cofepxkaHus 6eH3an -
peHa B aHanM3Mpyemoii npobe.

TOYHOCTb KOHTPO/IbHbIX aHaNM30B NPU3HAKOT YA0BNETBOPUTENLHON, ecin jJA—A —c| < 0.01 K. rge
JT], AW ¢ — pe3ynbTaTbl KOHTPO/IbHbIX aHanM30B Npobbl ¢ f06aBKON 6eH3(a)NnpeHa, peanbHOl Mpobbl 1
Be/IMYMHaA [06aBKM GeH3(a)NHpPeHa, COOTBETCTBEHHO; K —HOpMaT/B 0nepaTUBHOIO KOHTPO/ISi TOYHOCTMU.

Hopmatve onepaTMBHOIO KOHTPOA TOYHOCTU PacCUUTHLIBAKOT NO hopMyaMm:

npy NPoBeLEeHNM BHYTPHIab0paToOpHOro koHTpons (/*= 0,90)

K= 084yl (Av)2 + (N2 ; @

npy NpoBeAeHnn BHelHero kKoHTpons {P = 0,95)
K=V (4*)2+ (Ax)\ (5)

rge AX + [ —3HayeHns xapakTepuUCTUKKW MOrpeLlHoCTH, COOTBETCTBYIOLLMNE MacCcoBOiA KOHUEHTpaynn

6eH3(a)nupeHa B Npobe ¢ f06aBKOl M B peanbHOW Mpoo6E;
On = 0,0151 A m g = (),01p0A roe A, n A—wmaccoBas gons 6ems(a)nupeHa B npobe ¢ fob6aBKoii

U B peanbHoW nNpobe, % nam mr/xr.
3HayeHMe OTHOCKTeNbHONM norpewHocTn ag (5V) npueegeHsl B Tabnmue 1

KOHTPO/Ib TOYHOCTU aHanM3a NPOBOAAT He PeXKe OfHOT0 pasa B MecsL, a TakxXe Npu CMeHe PeakTBOB
Wn noche A/MTENbHOIO MnepepbiBa B pabdoTe.

Mpw npeBbILEHNN HOPMATUBOB OMepPaTVBHOINO KOHTPONA TOYHOCTM NPOBOAAT MOBTOPHbLIE aHaNN3bI.
Mpn NMOBTOPHOM NPEBLILIEHNW YKa3aHHbIX HOPMATMBOB aHa/IM3bl NPUOCTaHABANBAIOT, BbIACHAOT NPUYK-
Hbl. NMPUBOAALLME K HEYLOBNETBOPUTENIbHLIM pesyfibTatam, U YCTPaHAT WX

PesynbTathl BOK 3aHOCAT B cnewnmanbHbli XXypHan.

5 MeTogbl BbICOKOI(MEKTUBHOI XKNAKOCTHON XpomaTorpaguu
1 CNeKTPO(hNYOpMMETPUM MU KOMHATHOI TemnepaType

CyLHOCTb MeToja 3aK/lo4aeTcs B 3KCTPaKLMM YrneBofopoAoB, B TOM yucne 6eH3(a)umpeHa, rekca-
HOM W3 MpOAyKTa, NpefBapuTeNbHO 06paboTaHHOrO CNUPTOBLIM PAcTBOPOM €4KOr0 Kanws, BblAeneHun
(hpakumMm NOANLMUKINYECKUX apOMAaTUYECKUX YTIeBOLOPOAOB, CoAepxalleil 6eH3(a)MHpeH, 0UMNCTKe Nosy-
YEHHOW (hpaKnMm OT MeLLaroLMX MpUMeceid Ha KONOHKeE ¢ cedpafeKCOM M B TOHKOM C/l0e aLeTUIMPOBaHHOM
LieNNI0103bl C NOCNEAYHLWMM KONNYECTBEHHbIM OMNpeAeneHNeM BblAeneHHOro 6eH3(a)nMHpeHa BbICOKO3M-
(DEKTUBHO XXMAKOCTHOI XpoMmaTorpaduein nam cnekTpodayopyMeTpHER Npu KOMHATHOI Temnepary pe.

[vana3oH onpegenseMbix BEIMYMH MaccoBOi fonn 6CH3(a)nupeHa B aHaM3npyembIX NPOAYKTax npu
MCMOMb30BaHUM MeTOfa BbICOKO3((EKTUBHOM XMAKOCTHOM XpoMaTorpagmm n mMeTofa cnekTpodayopu-
MeTpuUM Npy KoOMHaTHOW TemnepaType 0.0001-0,002 mr/kr nmm 0,1 x K)-7 —2.0 x 10~7 %. ONTuMabHBbIiA
AnanasoH onpefaenseMbiX MacCOBbIX KOHLEHTpauuii 6eH3(a)nupeHa B pacTBOpPe MNPW MCMO/b30BaHUN
MeToAa BbICOKO3(DEKTUBHOMN XMNAKOCTHOM XpomaTorpagum coctaBnset 0,01-0,02 Mkr/cm3, npu 1cnosb-
30BaHUM MeToga cnektpognyopumetpun —0,02-0.2 MKr/cm3.
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5.1 Annaparypa, matepuaibl U peakTuBbI

®nyopecLeHTHbIV CNEKTPOMETP CO CMeKTpaibHbIM AMana3oHoM AanH Baw 300—460 HM ¢ KtoBeTamu
BMecTUMOCTbIO 0,4 cm3.

Xpomatorpa >XUAKOCTHbIA € (hYOPUMETPUYECKMM AETEKTOPOM CO CMeKTpasibHbIM [1ana3oHoM
AnnH BonH 300 —420 HMm.

KonoHka xpomatorpaduyeckas cranbHas Wi CTEKNSHHaA AavHoi 150 MM 1 anameTpoMm 6 MM,
3anofiHeHHas COpbeHTOM C NPUBUTON o6palLeHHOl asol (Hanpumep. Supelcosil LC-PAH).

Becbl nabopaTopHble 2-ro Knacca TOYHOCTU C HaubonbLMM Mpefenom B3sewwmsaHus 200 r no
FOCT 24104.

Becbl nabopatopHble 06LLero HasHayeHUs 2-ro Knacca TOYHOCTU C HaMbONbLIMM NpefenoM B3BeLUU-
BaHua 500 r no FOCT 24104.

Vcnaputens poTauuoHHbIin VP-1M.

Hacoc BogocTpyiiHblii nabopatopHbiii no TOCT 25336.

baHsa BogsHas.

Melwanka marHuTHas Tna MM-3M ¢ anekTponoaorpesom.

OcBeTuTeNb yNbTPathnoeToBbI TUNa «XPOMaTOCKOM™ CO CMeKTpasibHbIM Anana3oHoM 250 —700 Hm
1 namnoii Tuna bYB-15 B KayecTBe UCTOUYHMKA Y D-nanyyeHus.

Kamepa xpomaTorpaduyeckas cteknsaHHas 40 x 40 x 40 cwm.

MNacTUHKN CTeKNsHHbIE ANS TOHKOC0MHON xpomatorpagum 5 x 20 1 20 x 20 cm.

KonoHka cTeknsiHHas xpomarorpaguueckas gamHoin 500 Mm 1 gnameTpom 20 MM C OTTAHYTbIM BHU3Y
KOHL,OM ¥ pe3epByapom BMeCTUMOCTbI0 50 —60 cm3 1L 14/23.

XonoannbHuk XMT-2-400-29/32 XC nnn X1 -1-400-29/32 XC no TOCT 25336.

AnoHx Trna JIN0-14/23-50 TC nnn NN 0O-14/23-14/23-65 TC no FOCT 25336.

NuHelika n3meputensHas ¢ UeHoli geneHus 0.1 cm no FOCT 427.

[Jetnermarop 250-19/26-29/32 TC nnmn 300-19/26-29/32 no MOCT 25336.

Hacagka M1-1-19/26-14/23-14/23 TC wunn H-2-19/26-14/23 TC no TOCT 25336.

BopoHka genutensHad B/-1-500 nnn BA-3-500 no MOCT 25336.

Boporka BPO-32-MOP 100-14/23 XC nnn BPO-32-MOP 160-14/23 XC no NOCT 25336.

LnnmHgpbl mepHble 1-100, 1-250 nnm 3-100, 3-250 no MOCT 25336.

CtakaH xumuueckuii B-1-100 unm B-1-150 no FOCT 25336.

Kon6a 1-500 no FOCT 25336.

Kon6a Ip 50-14/23 no FOCT 25336.

Konbbl K-1-100-29/32 TXC, K-1-25P-29/32 TXC, K-1-500-29/32 TXC wnnun M-1-500-29/32 TXC
no MOCT 25336.

Kon6es! K,,-1000-29/32 TXC no MOCT 25336, KmM-250-34 TXC no MFOCT 25336.

Konbbl mepHble 2-100-2 no TOCT 25336.

BopoHka broxHepa 1wnm 2, unn 3 no TOCT 9147.

CrakaHuuKy ans B3eewnBaHus (6tokebl) CB-14/8 unn CB-19/9, unu CB-24/10, nnn CB-34/12 no
OCT 25336.

Mukpownpuubl TMNoB MLLU-10. cTeKNAHHbIE KanuANsapbl.

Munetkn 1-1-1. 1-1-2, 2-1-5, 8-2-0.2 no NOCT 29228 nnn TOCT 29229.
bymara nHgukaTopHas yHuBepcasbHas.

Bymara (punbTpoBansbHaa naboparopHasa no FOCT 12026.

Ckanbnenb WM TOHKWIA LWnaTesb,

H.rekcaH. 4.. N0 HOPMaTUBHOMY JOKYMEHTY |2|.

CnupT 3TWNOBLIA pekTUdrKoBaHHbIA Mo TOCT P 51652 nan cnvpT 3TUNOBLIA PEKTUDMKOBAHHLIN
TexHuyeckunii no FOCT 18300.

beHson no MOCT 5955.

Tonyon no FOCT 5789.

Kucnota cepHas no FTOCT 4204.

AueToH no M'OCT 2603, 4. unm oc. u.

AHrngpug ykcycHoli no MOCT 5815, u.

Oumetnngopmamug no FOCT 20289, u. 4. a.

ALETOHUTPWA MO0 HOPMATUBHOMY AOKYMEHTY |5].

Kanus rugpooknck no FOCT 24363.

Llenntonosa MUKPOKpUCTANNIMYECKAA MOPOLLIKOBAA MO0 HOPMATUBHOMY [OKYMEHTY |6|.
beH3(a)nupeH, cofepXaHne 0CHOBHOIO BeLlecTBa He MeHee 98 %.
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BeH3(B)Xpu3eH, coaep>kaHne OCHOBHOTO BeLLECTBa He MeHee 98 %.

Cetpagekc LH-20.

Cunukarens mapky ACKIT no HOpMaTUBHOMY JOKYMEHTY |7].

Boga auctunnmposaHHas no TOCT 6709.

[JonyckaeTcs NpUMeHeHWe ApYrux CPeAcTB M3MEPEHUI C METPOIOTMYECKMMM XapaKTePUCTUKaMMN U
060pyA0BaHNA C TEXHUYECKUMMW XapaKTepUCTUKamm, a Takke pPeakTWBOB M MaTepuasioB MO KayecTBy He
HUXXE BblLLeyKa3aHHbIX.

5.2 TloarotoBKa K UCMbITAHWIO

5.2.1 TMoarotoBka pacTBopuTenei

PactBoputenu (H.rekcaH, aTUNOBbIA CAUPT, aLeToH, 6eH30/1) NePeroHAT 06LLENPUHATLIM CNOCO60M
C fedpiermaTopom.

OumeTundopmamng neperoHstoT, Jo6aBuB B neperoHHy Konby 120 cm5 6eH3ona 1 36 cM3 Bogbl
Ha 1am3 pactsopuTens.

5.2.2 MMpuroToBneHve aueTUINPOBaHHON LeNHIOo3bl

(50,0£2,0) r MMKPOKPUCTANNNYECKOI LieNt0N103bl MOMELIaoT B NIOCKOAOHHYH KO0y BMECTUMOCTbIO
500 cm3, f06aBNAOT NPUrOTOB/EHHYH B OTAE/NbHON Konbe cmech 150 cm3 6eH3ona unm Ttonyona, 70 cm3
yKCycHOro anrugpuga v 0,3 cM3 CepHOl KUCNOTbl. PeakLMOHHYI0 CMecb MepemMeLunBaloT MarHUTHOW
Melllankoli B TeyeHne 6 —8 u, ocTaansloT 6e3 nepeMellnBaHNS elle Ha 18 4. nocie 4Yero LeKaHTUpyoT
XuaKyto dasy, a octatok 3aimnarot 300 cM3 3TUNOBOrO CNMUPTa, MepPEMELLVBAOT, OCTaBMAOT B CNUPTE Ha
24 4, 3aTeM Lennno3y oTuabTPOBLIBAIOT Ha BOPOHKe BroxHepa, npombiBaloT 100 cmM3 3TMNOBOro cnupTa
¥ AUCTUNNPOBAHHOM BOAON A0 HEeNTpanbHOW peakuun NMPOMbIBHLIX BOL (MO MHAMKATOPHOW Bymare).

3aTem NpoBepsOT XPOMaTorpaMueckyto akTMBHOCTb aUeTUANPOBaHHON LeoN03bl. Jns 3Toro 3a
3 —4 4 710 NpoBefieHNA aHanW3a roToBAT CMECH 3TUIOBOr0 CMMPTA, aLueToHa U BOAbI, B3ATbIX B 06bEMHOM
OTHOweHuKn 60:25:15. 1 BbIIMBAKOT €e B BbICT/IAHHYKO NOJ0CKaMu (PuIbTPOBa/IbHOW Gymarn xpomatorpa-
(hmueckyro Kamepy. BbicoTa €nos pacTBopuTens Jo/mKHa cocTanatb 15 —2 cm. 1,5 r auetnnnposaHHOM
LIeNINoN03bl CYCMEH3NPYOT B 7 CM3 3TU/IOBOTO CMWPTA W BbIIMBAIOT CYCMEH3NIO POBHLIM CNOEM Ha
CTEKNAHHYIO MNacTuHy 5 X 20 cM, AaloT pacTBOPMTEO MONHOCTLIO UCNAPUTLCA Ha BO3AYyXe U HAHOCAT Ha
NNaCTUHKY MUKPOLIMPULEM WM CTEKNAHHBIM Kanuanspom B TOuKy 5 MKkn pacteBopa 6eH3(a)nupeHa
MaccoBOW KOHUeHTpauun 1mMkr/cm3. MnacTuHy noMeLwlaroT B XpoMaTtorpapuueckyto Kamepy v 0CTaBisioT
B Kamepe /10 TeX Mop. Nnoka ypoBeHb pacTrnopuTena NogHNUMETCA He MeHee, YeM Ha 100 MM OT IMHUK CTapTa.
Mo OKOHYaHWM XpomaTorpau NNacTVHY BbIHAMAIOT, BbICYLUMBAIOT Ha BO3AyXe W Nof Namnoi ynbTpa-
(hnonetoBOro 06/1yvaTenisa 0TMeYaloT qyopecumpytoLee ronybbiM LBeTOM NATHO 6eH3(a)nupeHa. M3me-
PAIOT paccTosiHWe OT CTapTOBOW NMHMM A0 ()POHTA PacTBOPUTENS U A0 CepeAuHbl NATHA GeH3(a)nupeHa:
paccumTbIBalOT 3HayeHWe Rf, OLEHMBAIOLWYI0 CKOPOCTL NepemelleHns 6eH3(a)NMHpeHa Mo naacTUHKe, Mo
dhopmyne:

» _ Nbl 6)
R ~r-
roe /.BI1 — paccTosiHWe OT CTapTOBOW NMHMM L0 CepefyHbl NATHA GeH3(a)nupeHa. MM;
L — paccTosiHMe OT CTapTOBOW NUHMM O (hPOHTa PacTBOPUTENS, MM.

3HaueHue /?/6eH3(a)nupeHa fo/MKHO cocTaBAATh 0,1.

[na npurotoBneHus paboyeit NNacTuUHbl 5 I aLeTUAMPOBaHHOW LEeNon03bl cycrneHsnpyoT B 20 cM3
3TU/I0BOrO CNNPTA M BbINNBAKOT POBHBLIM CrieseM Ha niacTuHy 20x20 cwm.

5.2.3 MMpuroTtoBneHne cTaHLapTHbLIX PacTBOPOB 6eH3(a)nupeHa u 6eH3(B)xpuseHa

B crakaHumMkn pana n3selwmBaHus (6tokcbl) oTBelwmBaloT no (10.0£0,2) mr GeHs3(a)nupeHa u
6eH3(B)Xpu3eHa. HaBeckum KOAMYECTBEHHO MEPEHOCAT B MepHble KON6bl BMeCTMMOCTbHO 100 cm3:
6eH3(a)nupeH-6eH30/10M. 6eH3(B)Xpr3eH-aLeTOHHTPW/IOM. 3aTeM 06beM pacTBopa 6eH3(a)MmpeHa fOBOLAAT
00 MeTKu 6eH30/10M, 06beM pacTBopa 6eH3(B).Xpu3eHa-aLeTOHUTPUAOM. [MonyYeHHble pacTBOPbI UMEKT
MaccoBy0 KOHUeHTpaumo 100 MKr/cm3 PacTBOpbl XpaHAT B XOMOAHOM TEMHOM MecTe He 6onee rpex
MeCALEB.

5.2.4 TMpurotoBneHne paboumx pacTBOpPoOB 6eH3(a)nupeHa 1 6eH3(B).xpu3eHa

Pabouvie pacTBOpbl FOTOBST pa3BefieHNEM CTaHAAPTHbIX PaCTBOPOB, MCMO/b3YA MUMETKN BMECTUMOCTLIO
1, 51 10cM3 1 MepHble Konbbl BMeCTUMOCTbLIO 100 cM3, 06beM pacTBOpa LOBOAAT 0 METKM COOTBETCTBYIOLLMM
pacTBopuTe/ieM, NEPEMELLIMBAIOT U XPaHAT B XO/I0AHOM TEMHOM MeCTe He 6o/iee 04HOro MecsLia.

MpurotoBneHve pacteopa 6eH3(a)NMpeHa MaccoBol KOHUeHTpauuu 1,0 mkr/cm3 (a5 onpeaeneHus
METOLOM CMeKrpotlyOpHMETpUK): U3 CTaHAapPTHOro pacTeopa oTémpatoT 1,0 CM3 1 NEepPeHOCAT B MEPHYIO
konby BmectumocTbio 100 cm3; 06beM pacTBopa AOBOAAT O METKU GEH30/10M.
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MpurotoBneHne pacteopa 6eH3(a)nmMpeHa MaccoBol KoHueHTpauum 0,25: 1.0 n 5.0 mkr/cm3 (ans
onpefeneHns MeToLoM BbICOKO3(EKTUBHON XMAKOCTHOW XpomaTorpagum): M3 cTaHAapTHOro pacTBopa
otompatoT 0,25; 1,0; 5,0 cM3, COOTBETCTBEHHO, U NMEPEHOCAT B MepHble Kaabbl BMecTumocTbio 100 cMm3;
06beM pacTBOPOB LOBOAAT 40 METKM aueTOHWUTPUIOM.

MpuroToBneHne pacTBOPOB 6eH3(B)XpM3eHa MacCOBON KoHUeHTpauuun 0.5 n 10 MKr/cM3: U3 CTaH-
JapTHoro pactsopa oT6upatoT 0,5 n 10cm3, COOTBETCTBEHHO, U NEPEHOCAT B MEPHbIE KOOl BMECTUMOCTbLIO
100 cm3; 06bEM KaXKAOro pacTBopa JOBOAAT A0 METKM aLeTOHUTPUIOM.

5.2.5 TlpuroTtoBneHne rpagympoBOYHbIX pPacTBOPOB

[ns npuroToBneHus rpafyvmpoBOYHbIX PACTBOPOB CMecu 6eH3(a)nupeHa u 6eH3(B)Xpr3eHa B MepHble
KON6bl BMECTUMOCTbO 250 CM3 MMNeTKO/ BMECTUMOCTbIO 1 cM3 nepeHOCAT MpuBefeHHbIe B Tabnuue 2
06beMbl CTaHAapTHOrO pactBopa 6GeH3(a)nupeHa MaccoBOil KoHueHTpauuu 100 mkr/cm3 u paboyero
pacTtBopa 6eH3(B)Xpn3eHa MaccoBOi KOHUeHTpauun 10 MKr/cm3, 4OBOAAT 06bEM 40 METKM aueTOHUTPK-
nom. TlonyyeHHble pacTBOPbI NEpPeMeLlnBalOT U XPaHAT B TEMHOM XONOLHOM MeCTe He 6onee OLHOMO
mecsLa.

Tabnuuya 2
06bEM MCXOAHOTO PacTBOPa. CM5 MaccoBas KOHLEHTpaLuu B rpagyMpoBOYHOM pacTBope.
MKr/cm1l
Homep
pacTeopa
o ' "
BeHa(a)nupcmpa maccoBoOW ) BeHl<n>xpulcma maccosoii BecHa(a)TTHpcMa Bena(e | xpu»:Ha
KOHUeHTpauuu 100 mkr/cm KOHUeHTpauyuum W) mkr/cm3
1 1,00 1,00 0.40 0.04
2 0.50 0,50 0.20 0.02
3 0.25 0.25 0.10 0.01
4 0.10 0.10 0.04 0.004

5.3 TMposeseHne ncnbiTaHWs

5.3.1 BbigeneHune 6eH3(a)nmpeHa 13 npoaykKra

B Kpyr/ioAoHHYI0 KONBy Man NAOCKOAOHHYK BMeCTUMOCTbi0 100 cM3 NOMeLLaoT HaBeCcKy NpofyKTa
maccoii 10 r, 406aBnAtOT PacTBOp, COCTOAWMIA 13 4 T rapookncn Kanmsa B 50 cm3 92 %-1oro aTUNOBOro
cnupTa. Cogepxxrmoe Kaabbl nepemeLUvBalOT BCTpsXnBaHUeM. Konby coeguHAoT ¢ 06paTHbIM XON04Wb-
HWKOM 1 HarpeBalOT Ha BOASHON GaHe WM Ha MarHWTHOW MeLUasike MpU KUMEHWU PeakLMOHHO CMecu
B TeueHne 3 4. 3ateM B KoOnby uepe3 XO0NOAWbHMK f06aBnAT 100 cmM3 AUCTUAAMPOBAHHOW BOAbI.
PeaKUMOHHYO MacCy OXNaxaaloT A0 KOMHATHOIM TemnepaTypbl. [locne oxnaxaeHus peakuMOHHY Maccy
MepeHOCAT B AeNNTe/bHYH BOPOHKY BMeCTUMOCTb0 500 cM3. B cnyyae, ecniv nocne rugponusa B peakuu-
OHHOW Macce ocTancs TBepAblli OCTaTOK, €ro OTAENsSHT Ha BOPOHKE BloxHepa, MpoMbiBas OCTaTOK Ha
tunbTpe 30 CM3 ropsuyero 3TWAOBOrO cnupTa. XXuAKyk a3y peakUMOHHOW MacCbl WCMOMb3YT As
3KCTpaKumun. B gennTenbHyr0 BOPOHKY fo6aBnsAtoT 30 cm3 n.rekcaHa. CofepXXMmoe BOPOHKMN BCTPAXMBAKOT
W OCTaBNANT [/ paccnavBaHus XUAKOCTel. B cnyyae o6pa3oBaHMst 3MY/bCUM K CMECU B AeNUTE/bHON
BOpOHKe po6asnstoT 20 cM3 aTMN0BOro cnupta. lMocne paccnamBaHWsi HYKHIOK BOLHO-CNUPTOBYHO (hasy
CNMBAIOT B KOMOBY, a FeKCaHOBbI 3KCTPaKT MepenvBaroT B APYryH AeNNTe/IbHYH BOPOHKY. TaKyto 06paboTKy
peakLMOHHOI MacChbl NPOBOAAT elue [Ba pasa, UCMosb3ys ANns 3KCTpakumMu u.rekcaH no 30 cM3 1 3TUMOBBINA
CANPT A8 paccnavmBaHns aMy/bCum nopuusaMm no 20 cm3.

M0 OKOHYaHMM 3KCTPaKLUM 06bEANHEHHbIN FEeKCAHOBbIM 3KCTPAKT MPOMbIBAOT B A€NNTENLHON BOPOHKE
AUCTUNNMPOBaHHON BOAOI Tpu pasa no 30 cM3, MepPeHOCAT 3KCTPaKT B KPYT/IOAOHHYH K06y BMECTUMOCTbHO
100 cm3, hunbTpysa uYepes cnoli 6e3BOLHON0 CynbhaTa HaTpKsi Ha BOPOHKE C MOPUCTbIM (uibTPoM. PacTsop
ynapuBatoT Ha poTaLMOHHOM ucnaputene [0 obbema 50 CM3 Npu TeMnepaTtype BOAAHOR 6aHu He Bbile 60 "C.

YNapeHHbI 3KCTPaKT MEPEHOCAT B AeNMTENbHY0 BOPOHKY BMeCTUMOCTbH 500 cM3 1 f06aaTaiT K
Hemy 50 cm3 cmecu gHMeTUA(GOpMaMuaa U BOLbl, B3ATbIX B 06bEMHOM COOTHOWeHUM 9:1. VIHTEHCUBHO
BCTPAXMBAIOT CMECb B TeYeHMe 1MWH, Nocne paccianBaHus a3 H/XKHIOK CIMBAKOT B NJIOCKOAOHHYHO KON6y
BMecTUMOCTbi0 200 M3, a M3 BEpPXHero rekCcaHoBOro Cnos CHOBa MPOBOAAT 3KCTpakuuio 50 cm3 cmecu
anmeTungopMammnga 1 Boabl. eKCaHOBbLIA €O 0TOpacbIBAalOT, 06beAWHEHHbI B MNOCKOLOHHOW Konbe
AMMETMNDOPMAMUAHbIA 3KCTPAKT NEPEHOCAT B feNINTE/bHYH BOPOHKY, Ao6aaTaoT 100 cM3 guctunnmpo-
BaHHO BOAbl M MPOBOAAT 3KCTPAKLUMIO U3 BOAHOW (hasbl rekcaHom Tpwdkabl Mo 50 cm3. BogHyto dhasy
0TOpAaCLIBAIOT, & FEKCAHOBbIN 3KCTPAKT NPOMbIBAOT BOAONV Tpvxabl No 30 M3, NePEHOCAT B MOCKOLOHHYHO
Konoby, gobaawtot 10 r 6e3BOAHON0 CynbMaTa HATPUS U BbILEPXMBAIOT B TeUEHME OLHOM0 Yaca, H.rekcaH
yrnapuBaloT Ha poTaunoHHOM vcnaputene Ao o6bema 1,5 —2.0 cM3, ocTaBLUMIACS pacTBOPUTENb YAANSOT

10
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NMOTOKOM BO34yXa Yepe3 BaKyyMHbIil anoHX, COeAMHEHHbIA C BOAOCTPYWHbIM HACOCOM, OCTATOK B Ko/b6e
pacTtsopstoT B 0,5 cM3 3TNOBOrO cnmpra.

B cTakaH BmectumocTbio 100 cm3 oTBewmBatoT (2,5 + 0,2) r cepagekca LH-20, gobasnstot 20 cm3
3TW/I0BOrO CNUpTa 1 OCTaBAAT 417 HabyxaHns Ha 3 —4 4. 3aTeM refib NEPEHOCAT, CMbIBas HEGONbLIMM
KONMYECTBOM CNUPTA, B CTEK/IAHHYIO XpOMATOrpauyeckyto KOMOHKY, Jal0T pacTBOPUTENO CTEYb TaKuM
06pa3om, 4To6bI C/0V CNNPTa Haf, CIoeM cOpbeHTa OcTaBacs He HUXKe 2 MM. Ha MOArOTOBNEHHYH) KONOHKY
HaHOCAT NMUMETKOW OCTaTOK 3KCTpakTa W3 KoNMbbl, TPUXAbl CMbIBas ero M3 Kofbbl 3TWAOBLIM CMMPTOM
nopuuamm no 0,5 cm3. 310MpoBaHME U3 KONOHKU MOMMLMUKANYECKAX apOMaTUYeCKMX YrieBoLopoaoB, B
TOM umcne 6eH3(a)nupeHa, npoBoasaT 40 cm3 3TUIOBOrO cnMpTa, MEepBYH (pakuuio o6bemom 12 cm3
0T6pacbIBatOT, CO6MPalOT BTOPYIO (pakuuio o6vemMom 25 cm3. CKOpPOCTb 3/H0MPOBaHUA PacTBOpPUTENs
0,5 cm3IMunH obecrneynBaloT, co3gaBasi HebONbLIOE M3ObLITOUHOE AaB/ieHWE MOTOKOM BO3fyxa WM as3oTa
yepe3 HacafKy, COefUHEHHYH C BO3AYXOAYBKOW WA ra3oBbiM 6annoHom. a3 cnefyeT nofasaTb uepes
CTEKNSIHHYIO TPYOKY, 3anO/IHEHHYH CU/IMKarenem.

KonoHky ¢ cedagekcom LH-20 MOXHO MCMOMb30BaTb MHOFOKpaTHO. ATA 3TOro, He [JOnyckas
BbICbIXaHNA cop6eHTa nocne (pakuMOHUPOBaHUA, KOMIOHKY MPOMbIBAIOT 25 CM3 3TWNOBOrO CrnmpTa U
HaHOCAT CrefytoLLyo npoby.

PactBop BTOpOI (hpakumMy NepeHoCAT B rpyLLEBUAHYIO KOGy BMECTMMOCTbIO 50 cM3, pacTBopuTeNb
ynapusatoT fo o6bema 0,5 — 1,0 cmM3, ero ocTaToK yaanstoT B MOTOKe BO3Ayxa UM as3oTa.

MonyyeHHy0 thpakumio, cogepxkalyto 6eH3(a)nnpeH, fanee aHaIM3UpPyT C MOMOLLbIO BbICOKO3(-
(heKTWBHOM >XXNAKOCTHON XpoMaTorpatum nanm cnekTpogyopHMETPUYECKHM METOAOM.

O[fHOBpPEMEHHO MPOBOAAT KOHTPOMbHBIA OMbIT, MPOBOAS BCE CTagMM aHaim3a C UCMO/b30BaHUEM
peakTMBOB COracCHO METOAMKE, HO 6e3 HaBeCKW NPOLYKTa.

532 OnpegeneHne cofiepxaHns 6eH3(a)MHpeHa METOLOM BbICOKO3MHEKTUBHON XUAKOCTHOW Xpo-
matorpaguu

5.3.2.1 Ycnosus xpomatorpaguu

Ycnosusi xpomartorpaguy nofovparoTcs B 3aBUCUMOCTM OT BuAa MPUMEHSEMOrO >XMAKOCTHOrO
Xpomarorpada n XpomaTorpauyeckoin KOMOHKW.

B KayecTBe npumMepa MOryT 6bITb NPUBEAEHBI CNEAYIOLLME YCIOBUA XPOMATOrpatnyeckoro onpege-
neHns 6eH3(a)nupeHa.

XKunakocTHbIn xpomatorpad *Altex-334* ¢ yopecueHTHbIM feTekTopoM -Kratos FS-970».

KonoHka Supelcosil LC-PAM 3epHeHueM 5 MK, gnuHoi 150 MM, gnameTpom —4.6 MM.

dnyopumMeTpUYECKHIA AETEKTOP: AAMHA BO/HbI Bo3byxgawowero ceeta 300 HM, 3MWUCCUOHHBIN
hunbTp —418 HM.

MogBwkHas hasa: aLeToOHUTPUA U BoAa B 06EMHOM COOTHOLLEHNM 8:2.

CkopocTb antompoBaHus —2.0 cMIMUH.

O6bem BBOAMMON MPO6bl — 20 MK/

UyBCTBUTENbHOCTb YCUAUTENS MNOLOMPaloT TakMm 06pa3om, 4TOObl WMHTEHCUMBHOCTb CUIHAMOB
6eH3(a)nnpeHa 1 BHYTPEHHero cTaHgapTa —6eH3(B)XpuaeHa He mpesbiana 95 % LuKasbl.

Bpems aHann3a — 15 MUH: BpeMs yaepXxuBaHUa 6eH3(a)nHpeHa —5 MUH, 6eH3(B)xpu3eHa —13 MUH.

AHanvsmpyemble pacTBOpPbl XpOMaTOrpaupyoT ABaXabl B OAMHAKOBbLIX YCN0BMAX. nowany nnukos
N3MEPSIOT C MOMOLLLIO MHTErpaTopa UM BPYYHYHO KakK NpPOW3BEAEHWE BbICOTbI NWKA W ero LUMPUHbI Ha
MO/IOBVHE BbICOTI.

OnpegeneHune cogepXxaHus 6eH3(a)nnpeHa NpoBoAAT METOAOM BHYTPEHHEr0 cTaHAapTa Unmn MeToAoM
[,06aBOK.

5.3.2.2 OnpepeneHvie cogepXaHus GeH3(a)MvmpeHa B pacTBope (3KCTpakTe), MosyyeHHOM no 5.3.1,
METOLOM BHYTPEHHero ctaHgapTta

Mpy “cnonb3oBaHUM TaKOro cnocoba KONMYECTBEHHOW OLEHKM NpefBapuTeNibHO NPOBOAAT rpagyw-
POBKY Xpomatorpada, NCrnonb3ys rpafynMpoBOYHbIE PACTBOPbI, MPUrOTOBMEHHbIE MO 5.2.5.

Bycnosusx, ykasaHHbIX B 5.3.2.1, 3an1cbIBalOT N0 TPM XPOMATOrPamMMbl A5 KaXAO0r0 13 MPUTroTOBIEHHBIX
pacTBOPOB ¥ M3MEPSIOT M/oLWaay NKoB 6eH3(a)nupeHa n 6eH3(B)xpu3eHa. OnpeaenstoT cpegHeapudmeTu-
YECKOe 3HayeHve niowany nukos 6eH3(a)nHpeHa 1 6eH3(B).\pH3ena, paccuMTaHHOE M3 TPEX XPOMaTOrpaMm.

pagyvpoBOYHbIV KO3IPpUUNEHT K BbIMUCAAOT Mo opmyne

= 7 .q 7>
rfe T, U T2—mMacchl BBefeHHbIX B Xpomatorpad 6eH3(a)nHpeHa (/Mm,) n 6eH3(B).\pn3eHa (T 2).MKr;
Y, 1 S2—nnowaan nukoB 6eH3(a)nupeHa ($,)n 6eH3(B)xpr3eHa (Y2), cm3.
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pagyvpoBOYHbIN KO3 durumeHT K paccunTbiBalOT ANS KaXKAOM0 pacTBOpa.

Ero 3HayeHnWs He [O/MKHblI OTNYATLCA OT CPeAHEapUPMETUYECKOro 3HaYeHWs rpasympoBOYHOrO
Ko3(hhuLMeHTa 13 Bcex pe3ynbTatoB 6osiee Yem Ha 10 %.

Mpy anvHe BOAHbI BO36YXgatowero ceeta 300 HM UM 3MUCCUMOHHOM (hunbTpe 418 HM 3HayeHue
rpalyMpoBo4HOro KoadduumeHTa coctasnset 9,5.

Mepen, Ha4anOM aHanM3a Ha CTafuun MOArOTOBKM NPO6 K LLENoYHOMY MMponu3y B nNpoby npogykra
1 Npoby KOHTPONBLHOrO OnbiTa BHOCAT no 50 Mkn pacTBopa 6eH3(B)Xpu3eHa MaCcCOBOWN KOHLEHTpauun
0,5 mkr/cm3. Obe Mpobbl MPOBOAAT uYepe3 BCE CTaguM UCMbITaHWA, YKasaHHble B 5.3.1. Cyxoli ocTaTok
pacteopatoT B 200 MKN aueTOHUTpUIA.

B ycnoBusx, yKasaHHbIX B 5.3.2.1, 3anucbiBatOT XpomMaTorpamMMbl pacTeopa 6eH3(a)nvMpeHa MaccoBoii
KOHUeHTpaymu 100 mkr/cm3um pacTBopa 6eH3(B)Xpr3eHa MaccoBoi KOHLeHTpauuy 100 MKr/cmM3, oTMevatoT
Bpems Bbixoda 6eH3(a)nmpeHa 1 6eH3(B)XpH3eHa. 3aTem 3anuCbiBalOT XpOMaTorpaMmmbl Npo6bl KOHTPO/b-
HOro onbiTa C J06aBKOA 6eH3(B)Xpu3eHa M Mpo6bl MPOAYKTa C Takol e [06aBKON 6GeH3(B)XpuaeHa.
W3mepstoT nnowaan nukoB 6eH3(a)nvpeHa n 6eH3(B)xpu3ena Ha xpomatorpammax npobbl Npogykra u
Npobbl KOHTPONBLHOIO OMbITa.

[ns kaxgoil npobbl 3anucbiBatOT MO ABE XpOMAaTorpamMmmbl. 13 AByX XpoMaTorpaMm pacCuuMTbIBalOT
cpeaHeapuMeTNUecKoe 3HaYeHMe NIoWaam NUKoB 6eH3(a)nmpeHa v 6eH3(B)xpu3eHa.

Ha ocHOBaHMM NOMYYeHHbIX JaHHbIX ONpeensatoT maccy 6eH3(a)nupeHa, MKr. B Npobe npogykTa /M,
1 Npobe KOHTPO/ILHOro onbiTa T2:

. /m,. =S, -K 2 5 A 8)

rge /n, —wmacca 6eH3(a)nvpeHa B Npobe NpoayKTa, MKT;
/2 —wmacca 6eH3(a)nHpeHa B Npo6e KOHTPO/IbHOIO OMbITa, MKT;
TCT —Macca 6eH3(B)Xpr3eHa. BBEAEHHOrO B Npoby npogykTa v npoby KOHTPO/IbHOFO OMbITa, MKT;
9 n 9 — nnowaan nmkos 6eH3(a)nMpeHa Ha XpomaTorpammMax npobbl NpogykTa (S,) 1 Npobbl KOHTPO/Ib-
Horo onbiTa (S2), cM2;
9B, SA—nnowaam nmkos 6eH3(B)XpM3eHa Ha XpomaTorpammax npobbl npogykTta ($3) 1 Npobbl KOHTPO/b-
Horo onbiTa (J4), cM2;

K —rpafyMpoBOYHbIA KO3IMPULMEHT, YCTaHOBMEHHbI Mo 5.3.2.2.

53.23 OnpefeneHve cofepxaHusa 6eH3(a)nupeHa B pacTBope (3KCTpakTe), nosyvyeHHoOM no 5.3.1,
METOAOM [06aBOK

[na KONMYECTBEHHOM OLEHKM MpY MCMO/b30BaHUM MeTofa A06aBOK OAHOBPEMEHHO C Mpo6oi
MpojyKTa aHanu3npylT npoby KOHTPOMbHOrO onbiTa. ®pakuuu, BblAeneHHble W3 NPo6 npogykTa u
KOHTPO/IbHOro onbiTa no 5.3.1. pacteopsAtoT B 400 MKN aueToHUTPUNA. MofyyeHHbIe pacTBOPbI AeNnsaT Ha
[Be 4acTu, 0TOMPas MeHbLUYHO YacTb (40 MK) B MPOBUPKY WK TpyLUEBUAHYIO KONGY.

3anucbiBaloT XpomaTorpaMmbl nMpobbl MPOAyKTa, NPobbl KOHTPOMLHOIO OMbITa ¥ XPOMaTorpaMmy pac-
TBOpa 6eH3(a)nupeHa MaccoBoil KoHueHTpauumn 0.25 mkr/cm3 OTMmeuvatoT Bpems BbIxofa 6eH3(a)nvpeHa.

B ocTaBLimecs yactu npobbl MPoAyKTa U KOHTPONbHOro onbita (360 Mkn) genatoT gobasky K) —
20 mkn pactBopa 6eH3(a)nupeHa MaccoBOM KOHLeHTpauun 5 Mkr/cm3. TlonyyeHHble pacTBOPbl BHOBb
BBOAAT B Xpomatorpad.

Bce xpomartorpammbl 3anucbiBalOT ABaXpl. 3MepatoT nnowaan nukos 6eH3(a)nupeHa. U3 gByx
XpOMATorpaMm paccumTbiBalOT CpeAHeapupMeTMUeCKoe 3HaueHne naowaan nrka 6eHs(a)nupenHa.

Ha ocHOBaHMM MONYYeHHbIX AaHHbIX ONpeensatoT Maccy 6eH3(a)nHpeHa. MKr. B Npobe npogykTa /v,
1 npobe KOHTPONbHOrO OMbITa T2:

TO e C)

T - o099 Py L ooy

rfe Ton U TK —macca 6eH3(a)nmnpeHa, Lo6aBneHHas K 4acTu 3KCTpaKTa 13 npobbl NpoayKTa (0Tor) 1 Npoobbl
KOHTPOJILHOTO OnbITa (/NK). MKr;
5, n S2—nnowaanm nNukos 6GeH3(a)NHpeHa Ha xpomatorpammax npobbl npogykta (5,) v npobbl
npoAaykTa ¢ gobaskoii 6eHs(a)nmpeHa (5,), cm2;
S} n $A— nnowaam nukos 6eH3(a)NHPeHa Ha XxpomaTorpaMmax nNpobbl KOHTPOILHOTO onbITa (,S3) 1
Npo6bl KOHTPOMLHOTO OMbITa ¢ f06aBKoi 6eH3(a)nHpeHa (54), cM2;
0.9 — pgonsa npo6bl, K KOTOpO fenatoT fobaBKy 6eH3(a)MHpeHa.
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5.3.3 OnpegeneHne cofepXaHus 6eH3(a)nMpeHa METO4OM CMEKTPOGIyOPUMETPMM NP KOMHATHOW
Temnepatype

Mpy onpegeneHun cogepxxaHns beHs<a)nllpeHa METOLOM CMEKTPO(IYOPUMETPUN OAHOBPEMEHHO C
npo6oi NpoayKTa aHanM3MpyT NPo6y KOHTPONLHOMO OMbiTa, B KOTOPYH fo6aBneHo 50 MK pacTteopa
6eH3(a)nmpeHa MaccoBO KOHLUeHTpauun 1mkr/cm3,

MonyuyeHHble no 5.3.1 ¢pakymm, cogepxalime 6eH3(a)nmpeH. U3 Npobbl NPOAYKTa U NpPobbl KOH-
TPOMLHOFO OMbiTa ¢ AobaBkoi, pacTBopstoT B 0,5 cM3 6eH30M1a 1 Aanee MoABeprardT AONOAHUTENbHOM
O4YNCTKE B TOHKOM C/I0€ aleTUIMPOBaHHOM LeNHMO03bI.

Ona atoro nnactuHKy 20 X 20 cMm, MOAFOTOBMEHHYIO, KakK YKa3aHO B 5.2.2, fenaT Ha fBa nons:
60KOBOE—LUMPVHON 1,5 —2 CM U OCHOBHOE, NPOBOAA MO C/IOK COpOEeHTa CKasbnenem W TOHKUM
LInaTenem pasfenuTenbHyto nonocy. Ha 0CHOBHOE Mnose Cr/IoWHOM NONOCOW, OTCTYMMUB 2 CM OT HUXKHEro
Kpas MNacTUHKM 1 no | cM ¢ BOKOBbLIX Kpaes, HAHOCAT pacTBOP (hpakLuu, BbigeneHHon no 5.3.1. Pacteop
HaHOCAT C MOMOLLbI TOMKO OTFAHYTOrO Kanuiaspa WiM MUKPOLUNPpWUA, pasMep MATEH HEe [OKEH
npesbiWwate 5 MM. [N KONMYECTBEHHOr0 MepeHOoCa BeLeCcTBa ero ABaX[bl CMbIBAOT CO CTEHOK KO/6bl
He6obWNM KomyecTBom 6eH3ona (0,4 —0,6 cm3). Ha CTapToBYHO MHMIO GOKOBOFO MO/t HAHOCAT B TOUKY
5 MK pacTBOpa 6eH3(a)nupeHa MaccoBoi KOHLeHTpaumMm 1mMkr/cm3. Mocne NOAHOrO McnapeHus pacTeo-
puTens NNacTUKy MOMELLAOT B NpeSBapuTeNlbHO HACBILLEHHYIO XPOMAaTOrpamyeckyto kamepy nog yrniom
70* —85" 1 NPOBOAAT 3/1H0MPOBaHNE B CMeCU 3TWUOBOIO CNMPTA, aleToHa U BOAbl, B3ATbIX B COOTHOLUEHUN
60:25:15. Korjga (poHT pactBopuTens LOCTUIHET 2 CM OT BEPXHEro Kpas MiacTUHKMW, ee BbIHUMAKT U3
Kamepbl, BbICYLUVBAOT HA BO3AYXE W MPOAA3A0T XpoMaTorpaduyeckyto 30Hy 6eH3(a)nmMpeHa Mog namroi
ynbTpaguonetoBoro ob6aydarens. Cop6eHT K3 30HbI 6GeH3(a)nupeHa C OCHOBHOFO MOAS C MOMOLLbK
cKanbnens WM TOHKOTO LnaTens CockabnvBaroT € NAACTUHKU M MEePEeHOCAT Ha CTEKNSHHbIA QuabTp, ¢
KOTOPOro BELEeCTBO 3/OMPYIOT B HECKObKO npuemoB 50 cm' 6eH30/1a B KOMObI BMeCTUMOCTbi0 100 cm3,
[Janee pacTBOPUTESTb YNapuBatoT 0 HE60/bLION0 06beMa, OCTATOK PACTBOPUTENS YAANAIOT NOTOKOM BO3fyXa
1 [06aBnAlT B koN6y 1cm3 6eH30na.

Ha cnekTpognyopHMeTpe npu AAvHE BOMHbI BO30YXKAaatowlero ceeta 386 HM B guanasoHe 400 —
440 HM MpU CKOPOCTU CKaHMPOBaHWs 60 HM/MUH 3anMu1CbIBAIOT CMEKTPbI (yOPECLEHLMM NPO6bI NPOAYKTa
1 Npobbl KOHTPO/NILHOMO OMbITa € f06aBKO 6eH3(a)nMpeHa.

CnekTpbl pacTBOPOB 3aMuCbIBalOT B OLHOM PEXWUME YCWIEHUSA, PErynvmpys wWenb 1 KoapouumeHT
YCUNEeHNs N0 pacTBOPY KOHTPONbHONM NpoObl Tak, YTo6blI curHan 6eHs(a)nvpeHa npu 406 HM COCTaBnsn
0,4 —0.6 wkatbl Npubopa. ATH KaXAOro pacTsopa CNEKTP 3anucblBaloT BaXAbl, 406MBAACH XOpoLUeii
BOCMPOU3BOAMMOCTM. Ha Mony4yeHHbIX CMeKTporpaMmMax B Makcumyme npu 406 HM M3MepsT B MUAMN-
MeTpax BbICOTY CMEKTPaIbHON NnMHMKM 6eH3(a)NHpeHa an1s Npobbl MPoAyKTa v NPo6bbl KOHTPO/ILHOTO ONbITA.
PaccunTbiBatoT cpefiHee 3HayeHue BbICOT GeH3(a)nMpeHa No faHHbIM ABYX CNeKTporpamm. lMpu BbICOKUX
YPOBHSX cofepXaHus 6eH3(a)nmpeHa B NpPoAyKTe Npobbl pa3daBnsoT 6EH30/I0M U BHOBL 3amuCbIBAIOT
CMEKTP B TOM XK€ PEXMUME YCWUIEHUS, YTO U ATA KOHTPOMbHON Mpoobl.

MpoBOAAT ABa napannefibHbIX onpeseneHuns.

5.4 Q6paboTKa pe3ynbTarte

54.1 Maccosyto fonto 6eH3(a)nupeHa B npogykte J1,, %, uam X2, Mr/Kr, Npu UCrnonb3oBaHWW MeTofa
BbICOKO3(D(EKTUBHON XNAKOCTHON XpomaTtorpaduy BbIYMCASAKOT MO (hopMynam:

A=W nd i < - 1
i ~ T2) <[)

rae /n, — macca 6eH3(a)HpeHa B Npo6e NpoayKTa, MKT;
T2— Macca 6eH3(a)nHpeHa B Npobe KOHTPOSIbHOTO OMbITa, MKT;
T — macca NpofyKTa, B3dTas A1 aHanm3a, T.
5.4.2 Maccosyto gonto 6eH3(a)nupeHa B npogykre JT,, %, nam JT,, Mr/Kr, Npy NCNOMb30BaHUN METofa
CNeKTPOhIyOPUMETPUM BbIUMCASIOT MO hopMynam:

R, H V=m0 cg Wy . ., *
y1_7017 M Kw emuo W oM 1 5 ra
13
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2 - L]

rfe cor — maccoBas KOHUeHTpauus 6eH3(a)mHpeHa B paboyem pacTBOpe, NPUroTOB/IEHHOro No 5.2.4 n
[06aBneHHOro B Npoby KOHTPOMLHOIO ONbiTa, MKI/CM3;
H — BbIcOTa cneKTpanbHOW MMHUKN GeH3(a)npeHa Ha CNeKTporpaMme npob6bl NPoAyKTa, MM;
H:T— BbICOTa CNeKTpanbHOW MMHUK GeH3(a)nnpeHa Ha cnekTporpaMme Npobbl KOHTPONLHOTO OMbITa,
MM;

V— 06beM pabouero pacteopa 6eH3(a)nvpeHa. 406aBAEHHOrO B MPO6GY KOHTPOLHOIO OMbITa, CM3;

M — Macca HaBecKW MPOAYKTa, B3ATOr0 AN UCMbITaHMS, T.

PesynbTaT OKPYrAsl0T 40 BTOPOW 3Havaleid Ludpbl.

3a OKOHYaTeNbHbIV Pe3ynbTaT UCMbITaHWUS NPUHUMAIOT CpefHeapudMeTUYeCcKoe ABYX NapaiiefibHbIX
onpegeneHnii ¢ TeM Xe YUCIOM 3HayalLmx Lnagp.

Ecnu pacxoxaeHvie Mexay pe3ynbtatamu napannenbHbiX onpeaeneHuii He npesbliwaet UT, —Jk! <
< 0.01 UX rge XlIt X2 n X — pesynbTaTbl NapaniefibHblX ONpesenieHun 1 ux cpefHee apupmMeTnyeckoe, a
U—HOopMaTunB KOHTPONS CXOAUMOCTH, TO CpefHee apuMeTnyeckoe X NPUHUMAIOT 3a pesy/bTaT aHanm3a.
B npoTuBHOM cnyyae aHann3 NOBTOPAOT. 3HayeHne HopmaTmea d nNpuBeAeHo B Tabnuue 3.

Mo nonyyeHHOMY pe3y/bTaTy aHanm3a X U 3Ha4eHUI0 OTHOCUTENbHO NMOFPeLIHOCTM 4. NPUBEeLEHHON
B Tab/mue 3. paccumTbiBatoT abCoNtOTHYO norpewwHocTs [ = 0.0 IdA

PesynbTat aHanu3a npegcrasnatoT B Buge (X £ ), mr/kr wnn % npu P = 0.95.

5.5 KOHTpO/b TOYHOCTM Pe3ynbTaToB aHann3a

BHyTpeHHUIA onepaTuBHbIA KOHTponb (BOK) kayecTBa pesynbTaToB aHanv3a BK/IKOYAeT KOHTPO/b
CXOAMMOCTM, BOCMPOU3BOAMMOCTM M TOYHOCTU Pe3y/nbTaToB aHau3a.

5.5.1 CxogumocTb napanfefibHbiX OnpeAeneHnii KOHTPOMMPYIOT AN KaXAol aHann3nmpyemoii npobbl
cornacHo 5.3.

5.5.2 [1na npoBefeHns KOHTPOAS BOCMPOW3BOAMMOCTU MCNONb3YHOT pabouve npobbl. Mpoby penat
Ha [Be paBHble YaCTW W aHa/M3NPYIOT B COOTBETCTBMM C METOAMKON B pasHbIX NabopaTopusx unv B OfHOW
naboparopuu, MakCUMaibHO Bapbupys YCNIOBUA NPOBEAEHUS aHaNn3a, T. e UCMOMb3YIOT pasHble Habopsbl
MEpHOV NOCyAbl, aHaU3bl BbINOHAIOT B Pa3Hble AHW WU fBa Pa3/MYHbIX aHaIUTUKA.

BocnpousBoavMOCTb KOHTPO/bHbIX @aHANM30B MPU3HAIOT YA0BNETBOPUTENbHOM, ecin |A, —X2A £
< 0,01[0A" rge Xu X2 n X —pe3ynbTaTbl aHanu3a OJHOM W TOM >Ke Mpo6bl, MOMyYEHHbIE B pasHbIX
NnabopaTopmax UM Npyu BapbUpYHOLWMX YCNOBUAX B OZHON NabopaTopun M UX cpefHee apudmeTUyecKoe
3HayeHue, D —3HaueHVe HOPMaTMBa BHYTPEHHEr0 OMepaTUBHOIO KOHTPOS BOCMPOM3BOAMMOCTH. 3Haue-
Hue HopmaTmea D npusegeHo B Tabnuue 3.

MepnoanyHOCTb NPOBEAEHNSA KOHTPONA BOCMPOU3BOLMMOCTU —HE PeXKe OfHOro pasa B [jBe Hejenm

Tab6nuuya 3—/[lnanasoH U3MepeHUn, 3HaYeHNe XapakTepuCTUKN OTHOCUTENBbHON NOTPeLHOCT U HOPMATUBbI
onepaTMBHOIO KOHTPONS CAy4aliHOl COCTaBNAOLLE OTHOCUTENbHOW NOrpeLHOCTH (CXOAUMOCTM U BOCMPOU3BOAN-
MOCTU) MpU AOBEpUTENbHON BeposaTHOCTM P 0.95

XapaKTepueTVKa MorpeLLiHocTn H
(rpaHuLbl MHTEPBANA, B KOKO OpMATVUBLI OMEPaTUBHOIO OpMaTUN OnepaTUBHOK

. %
KOHTPONSA cxoaumMocTh dolw. 70 KOu |p0/'|ﬂ H(X:l‘lpo"ﬂK)pMMoc‘r"
[vana3oH n3MepeHuia, Mr/Kr POM NOrPeLLUHOCTb HaxoauTca (Aﬂﬂ [IBYX Pe3yNbTaToB napai-  OTH. % <R ABYX Pe3ysbTaTos

€ 33/4aHHoV1 Bep(;?mocmo). NeNbHbIX ONpeaeneHnid, n- 2) U3MEPEHUN, W - 2)
Ot 0.0001 go 0.001 BKAtOY. 42 40 60
Cs. 0.001 go 0,002 BK/tOY. 29 28 42
55.3 [ns npoBeAeHWs KOHTPONS TOYHOCTM WCMONL3YHT paboyve Npobbl C M3BECTHON A06aBKON

6eH3(a)nunpeHa. MNpoby fenaT Ha fBe paBHble 4acTu, NEpPBYHO N3 KOTOPbIX aHaNN3NpPyHOT B COOTBETCTBUN C
MeTOAMKOWN, a BO BTOPYH BBOAAT M3BECTHYH [06aBKy 6eH3(a)nMpeHa M 3aTeM Takke aHaiM3vMpyroT B
COOTBETCTBMU C METOAMKON. BenmunHa go6aBku fomkHa coctaBnatb 50 — 150 % cogepxaHus 6eH3anm-
peHa B aHanM3vpyemoli npooe.

TOYHOCTb KOHTPO/bHbIX aHaNN30B NPU3HAIOT YAO0BNETBOPUTENbHOW, ecan A, —X — ¢| < K rge XX,
X 1 ¢ — pe3ynbTaTbl KOHTPO/IbHLIX aHanM30B MNpobbl ¢ Aob6aBkol 6GeH3(a)MpeHa, peanbHOW Npobdbl U
Be/MuMHa [06aBKu GeH3(a)nupeHa COOTBETCTBEHHO; K —HOpPMaTWB 0NepaTMBHOrO KOHTPONA TOYHOCTMU.

14
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HopmaTuB onepaTMBHOrO0 KOHTPOAS TOYHOCTM PacCUMTLIBAOT MO lopMynam:
npu NpoBefieHMn BHYTpuUnabopaTopHoro koHTponsa (P = 0,90)

K=084V ()2 + (4nN2; (14>
npy NPOBeAEHUN BHeLWHero kKoHTponsa (P = 0.95)
K=y (AMz2+ (An2 15)

roe v v [v—3HaueHUs XapakTepucTUKM NOrPELUHOCTH, COOTBETCTBYHOLLME MACCOBOW KOHLIEHTpa-

umn 6eHs(a)nupeHa B Npobe c fo6aBKOM GeH3(a)MpeHa U B peanbHON Mpooe;
On = 0.0154 X{n Ax = 0.010xX, rge Xt n X —maccoBasi KOHUeHTpauusa 6eH3(a)nupeHa B npobe ¢

[06aBKOV 1 B peanbHol npobe, Mr/Kr unn %;
3HaueHns oTHocKTeNbHOW norpewHocTy ax (5V) npueedeHsl B Tabnuue 3.

KOHTpO/b TOYHOCTU aHanM3a NPOBOAAT He pexke OAHOr0 pasa B MecsL, a TakXKe Npu CMeHe peakTBOB
nocne AANTENbHOrO nepepbiBa B paboTe.

Mpw NpeBbILLIEHUN HOPMATMBOB OMepPaTVBHOINO BHYTPEHHEr0 KOHTPO/IA TOYHOCTY MPOBOAAT NOBTOP-
Hble aHanu3bl. TMpyM MOBTOPHOM MPEBLIWEHNWN YKa3aHHbIX HOPMATMBOB aHanu3bl MPHOCTAHALLILLBAOT,
BbIACHAIOT MPUYMHbLI, NPUBOAALLME K HEY[0B/IETBOPUTENbHLIM Pe3ynbTataMm, U YCTPaHAT WX

PesynbTatbl BOK 3aHOCAT B CrieLManbHbIi XypHa.

6 TpeGoBaHUs TEXHUKM 6E30MacHOCTU

6.1 Tpy BbLIMNO/HEHUN W3MEPEHWI HEoBX0AMMO cobntofaTh TpeboBaHMA Ges3onacHOCTW Npw paboTe
€ XuMmnyeckumu peaktmsamu no MOCT 12.1.007, TpeboBaHWs noxapHow 6e3onacHocTn no MOCT 12.1.004
1 TpeboBaHusa anekTpobesonacHOCTH no MOCT 12.1.019. a Takke TpebGOBaHMWS, U3/T0XKEHHbIE B HOPMaTHB-
HOM [OKyMe!rTe Ha CNeKTPOogAYOPUMETP. XMUAKOCTHbIA XpomaTorpad, 0CcBeTUTENb YAbTPaPuUoNeToBbIn 1
4p. npubopbl 1 060py0BaHMeE.

6.2 TomeLleHe, B KOTOPOM MPOWU3BOAUTCA BbIMO/IHEHWE W3MEPEHWI, AO/MKHO 6ObiTb CHABXEHO
NPUTOYHO-BBLITSHKHON BeHTUNAUMEA. PaboTbl HEO6X0AMMO NPOBOAMUTL B BbITHKHOM LUKady C MCNOMb30Ba-
HMWeM PEe3NHOBLIX MepyaToK.

6.3 PactBopbl 6eH3(a)nupeHa, a Takke 0TpaboTaHHble OKUCb aNlOMWHUA W aLeTUIHPOBAHHYIO
LleNNton03y nocne MCnosb30BaHWs HeobXoAMMOo 06paboTaTb KpernkvM pacTBOPOM MapraHLOBOKUC/IOrO
kanua no FOCT 5777 nna okucneHms 6eH3(a)nMpeHa, Nocne Yero pacTBop CAMMNAIOT B KaHa/IM3auumio
60/bLINM KONIMYECTBOM BOAbl.

7 Tpeb6oBaHMA K KBanUMKaLMm onepatopa

K BbIMOMHEHNIO U3MEPEHUIA 1 06paboTKe MOJMyYEHHbIX Pe3yNbTaToB AOMYCKAKTCS CreLuanucTbl,
VMeloLMEe BbICLIEE WU CMeuManbHOE XMMUYECKOe 06pa3oBaHWe MM OMbIT PaboTbl B XMMMUYECKO
nabopaTopun 1 BRageroLme TEXHUKOM XpoMaTorpadMyeckoro n cnekTpodnyoprmeTpryecKoro aHanmsa,
OCBOMBLUME METOfbl aHanM3a B MPOLECCE TPEHWPOBKM W YOXMBLUMECS B HOP.MaTWBbI OMEPaTMBHOIO
KOHTPO/IA NMPW BbINOHEHUN NpOLEAYyP KOHTPONA MOTrPeLlHOCTN aHann3a.

MPUNOXEHWNE A
(cnpaBo4Hoe)

Bubnunorpagus

|1] TY 6-09-3748-85 H.Okran

(21 TY 6-09-3375—85 H.[ekcaH

(31 TY 6-09-3849—85 3hup netponeiiHbiii 40—70 ‘C

(4] TY 6-09-3916—85 ANOMUHUSA OKUCb AN XpomaTtorpatun 2 cTeneHn akTUBHOCT U1
|5] TY 6-09-3534-84 nnu TY 6-09-06-1092-83 AHeroHurpun

|6] TY 6-09-3575—84 Llenntonosa MUKpPOKpUCTananyeckas nopoLLKOBas

(71 TY 6-09-17-148-88 Cunukarenb mapku ACKI
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