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KnioueBbie CnoBa: NPoAYyKTbl MULLEBLIE, CbiPbe NMPOAOBONbLCTBEHHOE, A406aBKM NULLEBLIE U BKYCOBLIE,
onpeaerneHue MaccoBoi gonu 6eH3(a)nupeHa, MeToa HU3KOTEMMEPATYPHOW CNeKTpochnyopumMeTpumn, MeToa
>KMAKOCTHOM xpomatorpadun, cnekTpodnyopumeTpua Nnpyu KOMHaTHOW TeMnepaType

Mpeaucnosue

1 PASPABOTAH locynapCrBEHHBIM HAy4HO-UCCNEA0BaTENLCKUM MHCTUTYTOM OuocuHTE3a GenkoBbix Be-
wecrs MuHuctepctea akoHomuku Poccuiickon depepaum (FTOCHUMNCUHTESBENOK), UHCcTUTyTOM nuTanua
Poccuiickoi akagemun meauuuHckux Hayk (UIN PAMH), BcepoCCUMCKUM OHKONOMMYECKUM Hay4HbIM LEHTPOM Poc-
Cuicko AkagemMmn meauumHckux Hayk (BOHL, PAMH)

2 NOOMOTOBJIEH k BBEAEHUIO B KavyecTBe rocyaapCTBEHHOrO CTaHaapTa Hay4HO-MPOU3BOACTBEHHbLIM
pecnybnmKaHCKUM YHUTapHbIM NpeanpuatTvem "Benopycckuit rocyaapCTBEHHbIN MHCTUTYT CTaHAapTu3auum
n ceptucukauuu (benrCccy”

BHECEH lNoccrangaptom Pecnybnukn Benapycb

3 YTBEPXOEH /1 BBEAEH B AENCTBUE noctaHosneHuem Moccranaapra PecnyGnuku Benapycs ot
30 masa 2001 r. Ne 19

4 BBEAEH BMNEPBbIE

Hacroswuii ctaHaapT He MOXeT ObITb TUPaXXUPOBAH 1 pacnpocTpaHeH 6e3 paspelueHust FoccTaHaapTa
Pecny6nuku Benapyco

M3aaH Ha pycckoM Asblke
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FOCYOAPCTBEHHbIA CTAHOAPT PECMYBIMKU BENAPYCb

NMPOOYKTbI NMULWEBBLIE
Metoabl onpegeneHus MaccoBOW ponu 6eH3(a)nupeHa

NMPAOYKTbl XAPYOBbIA
MeTapbl BbI3HAa4Y3HHA MacaBaw goni 6eHs(a)nipaHa

FOOD STUFFS

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

Data BBegeHusn 2002-11-01

1 O6bnacTb NnpUMEHEHUs

HacTosuyi craHgapT pacnpocTpaHAeTCA Ha NPOAOBONBCTBEHHOE ChbipbE, MULLEBLIE NPOAYKTDLI, MULLEBLIE U

BKyCOBble f00aBKu

U YyCTAHABNMMBAET METOAbI OMPeAeneHns MaccoBoit gonu GeHs(a)nupeHa C NPUMEHEHUEM

cnekTpochnyopumeTpun Npu HU3KOM M KOMHATHOW TemnepaTtype U BbiCOKOI(EKTUBHON XU KOCTHOMN

XpomaTtorpadpun.

2 HopmatuBHbIe CCbINKU

B HacTosiLleM CTaHgapTe UCMOJb30BaHbl CCbINKM Ha CrieayloLme CTaHaapTbl:

MOCT 12.1.004-91 Cwuctema ctaHgapToB BesonacHocTu Tpyaa. MoxapHan 6esonacHocTb. ObLune TpeboBaHua

FOCT 12.1.007-76 Cucrtema ctaHgapToB GesonacHoOCTM Tpyaa. BpeaHble Bewectsa. Knaccudpukauus
n o6wume TpeboBaHma 6e30nacHOCTK

roCcT 12.1.01¢9-

79 Cuctema craHoapToB 6e30MacHOCTM Tpyaa. AnekTpobe3onacHocTb. Obwue TpeboBaHus

M HOMEHKNaTypa BMAOB 3aLUUTbl

FOCT 427-75 IuHenka usmepuTenbHas mMeTannuyeckas. TexHuyeckme ycnosus

FOCT 1770-74 (UCO 1042-83, NCO 4788-80) lMocyna mepHas naboparopHasi creknsaHHas. Liununa-
pbl, MEH3ypKK, KOnbbl, Npobupkn. OBLIME TEXHUYECKUE YCIIOBUA

rOCT 2603-79
rOCT 4204-77
FOCT 5777-84
FOCT 5789-78
rOCT 5815-77
FOCT 5955-75
rocCT 6709-72
FOCT 9147-80
FOCT 9293-74

PeaktuBbl. ALUETOH. TexHu4eckue ycrnoBus

Peaktusbl. Kucnorta cepHas. TexHnyeckue ycnoBus

Kanuin MapraHUeBOKUCIIbIA TEXHUYECKUI. TeXHMIECKUE YCIOBUSA

Peaktusbl. Tonyon. TexHuyeckue ycnosus

PeaktuBbl. AHrMAPUL YKCYCHbIR. TEXHUMECKUE YCrOBUS

PeaktuBbl. BeH3on. TexHuyeckue ycnosus

Boaa auctunnuposaHHasa. TexHuyeckue ycroBus

Mocyana n obopyaosaHue nabopartopHbie hapdopoBble. TeXHUYECKHUe yCrioBus
(UCO 2435-73) A30T razoobpasHbIf U XXUAKUMIA. TeXHUYEeCKue ycnoBusi

FOCT 12026-76 bymara chunbTpoBanbHas nabopaTtopHas. TexHu4eckue ycnoBus
FOCT 14919-83 OnekTponnuTbI, SNEKTPONMUTKUA U XAPOYHbIe anekTpolkadbl ObitoBble. ObLUune TexHnIeckue

yCroBusi

FOCT 18300-87 CnupT 9TUMOBLIN PEKTUDUKOBAHHbIA TEXHUYECKUIA. TEXHUYECKUE YCMNOBUA

FOCT 20015-88 Xnopodopm. TexHudeCcKkue yCcroBus

FOCT 20289-74 PeaktuBbl. AumeTundopmamug,. TeXHUYeCKue ycrnoBusi

FOCT 24104-88 Beckl nabopaTtopHble 06Lero HasHa4eHust u obpasuoBblie. ObLUMe TEXHUIECKUE YCIOoBUS
FOCT 24363-80 PeaktuBbl. Kanua rugpookucb. TeXHUYECKUE YCINOB WS

FOCT 25336-82 TlMocyaa un o6opyaoBaHue nabopaTopHble CTEKNsHHbIE. TUMbl, OCHOBHbIE NapameTpbl U

pasmepbl

FOCT 29224-91(1UCO 386-77) TlMocyna nabopartopHasi CTEKIKIHHAsA. TepMOMETPbI XUIKOCTHbIE CTEKISIHHbIE
naboparopHble. MPUHLMNLI YCTPOCTBA, KOHCTPYUPOBAHUA U NPUMEHEHUS

N3pgaHne odumunansHoe
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FOCT 29228-91(NCO 835-2-81) [Mocyaa naboparopHaa creknaHHas. MMneTku rpagyMpoBaHHble. Yactb 2.
MuneTku rpagynpoBaHHble 6€3 yCTAHOBEHHOTO BPEMEHMW OXMAaHUSI

FOCT 29229-91(CO 835-3-81) Mocyaa nabopatopHas cTeknsaHHas. MuneTku rpagymposaHHbie. YacTs 3.
MuneTkn rpagyunpoBaHHbIE C BpeMeHeM oxamaanua 15 ¢

FOCT P 51652-2000* CnupT 3TUNOBbLIN PEKTUUKOBAHHBIN M3 NULLEBOrO Cbipbs. TEXHUYECKNE YCIOBUS

3 Ot60p Npod

3.1 Orbop u nogrotoBky nabopaTopHON NPOOLI K UCTILITAHUAM NPOBOAAT B COOTBETCTBUA C HOPMATUBHBIM
OOKYMEHTOM Ha MCMbITYEeMbIl BUA NPOAYKLUN.
M3 o6veauHeHHON nabopaTopHoii Npobbl ANA ucnbiTaHWs OTOMpalOT ABE napannernbHble HABECKN.

4 MeTtoa HU3KOTEMMNepaTypHON cnekt podnyopuMeTt pum

CyLLHOCTb MeToAa 3aKMyaeTCa B 9KCTPaKuuM yrnesoaopoaos, B TOM yicne BeHs(a)nmpeHa, rekcaHom
U3 NpoaykTa, npeaBapuTensHO 0OpaboTaHHOrO CMUPTOBLIM PACTBOPOM €A4KOr0 Kanus, BbiAENEeHUn pakLyum
MOSNMLUMKNMYECKUX YINEBOLOPOAOB TOHKOCIOMHON XpoMartorpaduert Ha OKMCKM arnioMUHUA WU KOSMYECTBEHHOM
onpegeneHu B NonyyeHHon ppakumm 6eH3(a)nupeHa MeToaoM HU3KOTEMMEPATYPHON CNEKTPOhryopumeTpun.

[nana3oH onpeaenseMblX BENUYUH MAcCOBOW Aonu OeH3(a)nupeHa B aHanusmpyembiX MpoaykTax —
0,0002 — 0,005 mr/kr unm 0,2 x 10~ = 5,0 x 107 %. ONTUMANbHbIN AKANA30H ONPEAENEeHUS MACCOBbIX KOH-
ueHTpaumit 6eHs(a)nupeHa B pacteope cocraensier 0,01 — 0,05 MKr/CM°.

4.1 AnnapaTtypa, matepuarbl U peakTUBbI

CnekTpoOTOMETP (PrIyOPECLEHTHbIN C KPUOTEHHOM MPUCTaBKOWM ANSl BLINOSIHEHUA M3MEPEHui npu
Temneparype *uakoro asora (—196) °C u crnekrparnbHbIM 4uana3oHoM ANUH BOSH 360 — 420 HM.

OcBeTutenb ynbTpaduoNeToBbIi TUNa «XpomMaToCcKON» CO CnekTparnbHbIM AuanasoHom 250 — 700 HM u
namnon Tuna BYB-15 B kauecTBe UCTOYHMKA YD-U3NyHeHUS.

LWkadp cyumnbHbIn nabopartopHbIi, o6ecnednBatowmin Temneparypy (250 + 4) °C.

Becbl naboparopHble 2-ro Knacca TOYHOCTM ¢ HanbonbLIMM npegenom B3sewumsanua 200 r no FOCT 24104.

Becbl naGopaTtopHble 06LLero HazHayYeHus 2-ro Knacca TOUHOCTM C HauboMbLUMM NPeAEenoM B3BeLLMBAHMA
500 r no FOCT 24104.

Wcnaputens potaunoHHbin UP-1M.

BaHs BogsiHas.

AnekTponnutka GbITOBasA C 3aKPLITOW CNUPAnLIO U PerynaTtopom HarpeBaHus no FOCT 14919.

Cocygn Obtoapa ansa »uakoro asota nobovi BMECTUMOCTM.

BaHHbI Anst XpomaTtorpacupoanusa (POTOKIOBETbI SMANMPOBAHHBIE).

MnacTuHbl CTeKNAHHbIE pasmepom 15 x 30 n 20 x 40 cm.

Korbbl K-1-250-29/32 TXC, K-1-100-29/32 TXC, K-1-500-29/32 TXC unm N-1-500-29/32 TXC no MOCT 25336.

XonoaunsHukn XMT-1-300-14/23 XC unu XMT-1-400-14/23 XC no FOCT 25336.

XonoaunbHukn XMT-2-400-29/32 XC n XMT-1-300-29/32 unu XIMT-400-29/32 XC no FOCT 25336.

HednermaTop 250-19/26-29/32 TC unu aedonermatop 300-19/26-29/32 TC no FOCT 25336.

Mpo6upku creknsHHble M2-10-180 XC no FOCT 25336.

AnoHx AUO-14/23-50 TC no FOCT 25336.

Hacapaka M-1-19/26-14/23 TC unu H2-19/23 no FOCT 25336.

Hacoc BoaocTpyiiHblin nabopatopHbiii no FOCT 25336.

MNuneTtkn BMmecTumocTeto 1, 2, 5, 10 cm® no FOCT 29228 u FOCT 29229.

Boporka BPO-32-MOP 100-14/23 XC unu BOO-32-TIOP 160-14/23 XC no MOCT 25336.

Mpo6upku MepHble M-2-15-14/23 XC no MOCT 1770.

BopoHka genurenbHas BO-1-500 unu BO-3-500 no NOCT 25336.

Lununapel MepHele 1-100, 1-250 wnu 3-100, 3-250 no FOCT 25336.

CrakaHuuku Ans B3selumaHua (Gtokeel) CB-14/8, unm CB-19/9, unu CB-24/10, unu CB-34/12 no FOCT 25336.

TepMomeTp ¢ npeaenaMmu usmepenun Temneparypbl 0 — 250 °C ¢ ueHow genexua 1 °C no FOCT 29224.

JluHeika usmeputensHasa ¢ ueHoun aenenus 0,1 cm no FOCT 427.

Konbbl mepHble 2-100-2 no MOCT 25336.

* Ctanfapt Haxoautcs B ben[UCC v GyaeT BBOAUTLCA B NNAHOBOM Nopsigke.
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Kanunnsapbl CTEKNAHHbIE, NANOYKU CTEKIISIHHBIE.

H,OKTaH, Y., N0 HOpMaTUBHOMY AOKYMEHTY [1].

H.reKkcaH, 4., Mo HoOpMaTUBHOMY JIOKYMEHTY [2].

CnupT 9TUNOBbLIAN PEKTUPUKOBaAHHbIA TexHudeckuin no MOCT 18300 unu CNMPT STUMOBLIA PEKTU-
ukoBaHHbI no FOCT P 51652.

3churp netponenHbin dppakuua 40 — 70 °C N0 HOPMATUBHOMY AOKYMEHTY [3].

Xnopocopm no FOCT 20015.

Benson no FOCT 5955.

AnOMUHMA OKUCb ANA XpomaTtorpadumn 2 cTeneHu akTUBHOCTU N0 HOPMAaTUBHOMY AOKYMEHTY [4].

Kanua rugpookuce no MOCT 24363.

BeHs(a)nupeH, cogepxaHne 0CHOBHOTO BeLLecTsa He MeHee 98 %.

1,12-BeHanepuneH, coaep>xaHue OCHOBHOIO BellecTBa He meHee 98 %.

AsoT xuakuin no TOCT 9293.

Boaga auctunnuposaHHasa no MOCT 6709.

JonyckaeTcs npUMEHEeHWe ApPYrMxX CpeAcTB U3MEPEeHUA C METPONOrUYECKUMM XapakTepuUCTUKaMu |
000pyaOBaHUA C TEXHUYECKUMUN XapakTepUCTMKaMK, a Taloke PeakTMBOB W MaTepuasioB No Ka4ecTBY HE HWXKE
YKa3aHHbIX.

4.2 NMoaroToBKa K UCTbITaH UKD

4.2.1 OuncTka pacresopuTenem

PactBoputenu (H.OKTaH, 9TUMOBLIA CNUPT, NETPONEWHbIN 3Pup, XNOPOPOPM N H.reKCaH) NeperoHAT
o6LuenpuHATBIM Cnocobom ¢ aednermaTtopom.

4.2.2 [MoarotoBka OKMCU amtOMUHUA

OKuCb antoMUHMA BbICYLLMBAIOT B CYLUMIILHOM Lukadpy npu teMmnepatype (250 £ 4) °C B TeyeHue 4 4 u
XpaHAT B COCyAe C NpULLNMAOBaHHOW NPOOKON.

4.2.3 MNpuroToeneHue pactsopa 6eHs(@)nMpeHa A5t TOHKOCTIOWHON XpoMarorpaduu (pacTsop «CBUAETENbY).

B Giokcy oTtBeLumBatoT okono 10 mr Gens(a)nupeHa, NpunuBalOT HECKOMbKO MUMNIMAUTPOB METPONENHOro
achupa A0 NOMHOro PacTBOPEHWS B3ATOW HABECKMU.

Mony4eHHbI pacTBOP KONMYECTBEHHO NEPEHOCAT B MEPHYI0 konby BMeCTUMOCTbIO 100 cM® u gosoasT
obbem pacTBopa A0 METKM neTponenHbiMm 3hupoM. Cpok XpaHeHust pacTBopa He Bornee Tpex MecsiueB B
xXonoaunbHUKe.

4.2.4 MpurotoBneHWe ctaHaapTHOro pacteopa 6eHs(a)nupexa

B 6iokcy otBewwmBaioT (10,0 £ 0,2) mr GeHs(a)nupeHa, NPUNUBaIOT HECKONbKO MUNAWAUTPOB H.OKTaHa
Z10 MOJIHOrO pacTBOPEHMA B3SATOW HABECKW. HOHY'-IeHHbIVI pacTBOp KONMMYECTBEHHO MEPEHOCAT B MEPHYIO
konby ¢ npurepToi Npobkoi BMecTuMoCTbo 100 CM M OBOAAT A0 METKN H.OKTAHOM. MaccoBas KOHUeHTpauus
BeH3(a)nupeHa B nofy4eHHOM pacteope 100 MKT/CM”. Pacreop xpaHaT B xonoaunbHuke. Cpok roaHOCTU pacrsopa
He Bonee Tpex MecsiLeB.

4.2.5 MpurotoBneHue paboumx pacteopos GeHs(a)nupeHa

Pa6oune pactBopbl 6eH3(a)nmpeHa maccoBom koHueHTpauum 0,1; 0,04 n 0,02 MKI/CM® B H.OKTaHE FOTOBSIT
rocrieaoBartenbHbIM pa3BeAeHUeM UCXOAHOrO CTaHZapTHOro pacteopa GeH3(a)nupeHa, NPUroTOBREHHOTO
no 4.2.4, B MeEPHbIX Konbax ¢ npurepton Npobkor BmecruMocTblo 100 cm™. PacTBOpbl XPaHAT B XONOAUNbHUKE.
CpOoK rogHOCTUW pacTBOPOB He Bonee 0AHOTO MecaLa.

4.2.6 MNpuroToBneHne ctaHgapTHOro pacreopa 1,12-6en3nepuneHa (BHYTPEHHUI CTaHAapT)

Ona npurotoBneHnss UCxoaHoro pacteopa B Olokcy orBewwmsatot (10,0 £ 0,2) mr 1,12-Gensnepuneta,
NPUNMBaOT HECKOJIbKO MWMNUMMTPOB H.OKTAHA [0 MOJIHOrO PACTBOPEHUSI B3ATOW HABECKM. I'IonyquHbm
PacTBOP KOMMYECTBEHHO MEPEHOCAT B MEPHYIO KONby C MpUTEpToil Npo6Koi BMECTUMOCTbIO 100 oM’ u
[OBOAAT A0 METKM H.OKTaHOM. MaccoBasi KOHUEHTpauua 1,12-6eHsnepuneHa B nosy4eHHoM pacteope 100 MKI/CM>.
PacTBop xpaHAT B XonoaunbHuke. Cpok roAHOCTU pacTBopa He 6onee Tpex Mecsaues.

4.2.7 MpurotoBneHue paboumnx pactsopoB 1,12-6eH3nepuneHa (pacTBOpbl BHYTPEHHErO CTaHaapra)

PaGoune pactBopbl 1,12-6eH3nepuneHa maccoBoi koHUeHTpauuu 0,01; 0,005; 0,002 u 0,001 MKr/CM®
FOTOBAT B H.OKTHE MOCIEA0BaTe b HbIM PA3BeeHUeM UCXOAHOTO CTaHAAPTHOTO PaCcTBOpA, MPUTOTOBIIEHHOO 110
4.2.6, B MepHbIX konbax ¢ nputepToi npobkoi BMECTUMOCTLIO 100 oM. PacTtBopbl XpaHAT B XONOAUNbHUKE.
CpOK roHOCTU pacTBOPOB He 6orsiee 04HOTO MecsLa.
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4.3 MNpoBegeHue ucnbiTaHUA
4.3.1 BoigeneHnue 6eHs(a)nupeHa U3 npoaykra

B prr]'IOASOHHyIO Konby BMecTumMocTbio 500 oM’ noMeLLaloT HaBeCKy NpoaykTa Maccou 25 r, fobaBnaloT
B konby 20 cM~ AMCTUNNUPOBAaHHOI BOAbI, 200 CM® 3TUNOBOTO cnupta u 20 r ruapooKUCK Kanus.

Coaepxumoe konbbl nepeMeLlmnBaloT BCTpaxusaHuem. Konby coegmHAloT ¢ 06paTHbLIM X0noaunbHUKOM
W HarpeBaloT Ha BOASIHOW 6aHe npu KUNEeHUU peakumoHHOW cmecu B TeveHne 3 4. 3atem B konby uyepes
XONOAUNbHUK 406aBRAI0T 150 oM BOABI; KOmnby CHUMAIOT ¢ 6aHU M OXNAXA AT 40 KOMHATHOM TEMNEPATYPbI.

Mocne oxnaaeHusa >uakylo asy peakuUoOHHOW CMEecu AeKaHTauuewn nepeHocaT B AEenUTenbHylo
BOPOHKY, OCTaBJAs OCTaTOK NpoAyKTa B Konbe. B konby ¢ octatkom gobasnator 150 CM® H. rekcaHa, coiepXxumMoe
KOMNObl 3HEPTUMYHO NEPEeMELLUMBAIOT U H.FeKCaH AEKAaHTUPYIOT B AENUTENbHYIO BOPOHKY.

BopoHKy 3akpbiBalOT NPOBOKOW M IHEPTMYHO BCTPSAXUBAIOT, 3aTEM 3aKPENnsioT B LUTATUBE U OCTaBAAIOT
Ans paccnavBaHus )KVI,IJ,KOCTeM Ona pasgeneHusa o6pa3oBaBLUEHCA 3MYNbCUM K CMECU B A€NUTENbHOMN
BOpPOHKe gobGasnsatotr 20 CM> 3TWFOBOTO cnupta. lMocne paccnaMBaHWA HWKHIOD BOAHO-CMMPTOBYI0 (hasy
CNMBAIOT 06pAaTHO B KOMNOY C 0CaAKOM, a FEKCAHOBbLIN SKCTPAKT NEpPenuBaloT B Konby BMECTUMOCTbLIO 500 cM™.

Takyo 06paboTKy peakLMOHHOW CMECU NPOBOAAT eLle ABa pa3a, mcnonbayﬂ ANA 3KCTPaKUWKM H.rekcax
no 100 cM® 1 STUIIOBbIN CNUPT AN paccrnanmBaHus aMybcuu, nopuusimu no 20 om’.

Mo OokOH4YaHUM IKCTPaKUUKM OCTATOK B Konbe u ruaponusar 0T6pa0b|3a|0T a JKCTPaKT NPOMbLIBAIOT B
AenuTensHO BOPOHKE AWCTUNNMPOBAHHOM BOAOH TPW pasa no 50 cM° u ynapueaioT NOpLUAMAU B NpeaBapy-
TenbHO B3BELUEHHON C TOYHOCTBIO A0 BTOPOrO 3Haka mocre 3ansATol KpyrnogoHHOW konbe BMEeCTUMOCTLIO
250 cM® Ha pOTaLMOHHOM MChapuTene Npu Temnepatype BoAAHON 6aHu He Gonee 60 °C. KonGy ¢ aKCTPakTOM
OCTaBMAOT B BbITSXHOM LUKadpy ANa yaaneHua CneaoB pacTBOPUTENA, MOCMe Yero BHOBb B3BELUMBAIOT.
Mo pa3HOCTW Mexay B3BeLUMBAHUAMMU ONPEAENAIOT MACCY BLIAETIEHHOTO AKCTPaKTa.

Ot aKkcTpakTa B konbe oToupaior "5 yacTb B 6loKCy, He BSBeI.IJVIBaFI KonGy ¢ ocTaTkoM 3KCTpakTa B3Be-
wmBaloT. B BlokCy ¢ yacTbio akcTpakta aobasnsior 0,1 — 0,2 oM’ pactBopa «ceugetens» 6GeHs(a)nupeHa,
npUroToBreHHoro no 4.2.3. Cogepxumoe GIOKCbl M OCTaTOK B konbe pacTBOpAOT B HeGONbWOM o0beme
neTponemnHoro agupa.

[Ona xpomarorpaduyeckoro pasfeneHusa 3KCTpaKTa Ha CTEKNAHHYI nnacTuHy pasmepom 20 x 40 cm
paBHOMEPHO HACbIMAKT OKWUCb aroMUHKUA. 3aTem C NOMOLLULIO CTEKMAHHOW NanouYkW, pasaeneHHOW Ha Tpu
vactu (14, 1 1 3 CM) PE3NHOBbLIMU KONEUKaAMM TONLMHON 1 MM M LUMPUHOW 3 MM, TLIATENbHO pa3paBHMBAIOT
OKWCb amoMUHUSI.

MonyyeHHbIE pacTBOPLI KOMMYECTBEHHO HAHOCAT HA MOATOTOBIIEHHYIO MIACTUHY CTEKISHHLIMU Kanur-
napamu; Ha y3KYyl 4acTb — pacTBOp u3 BIOKCbl («CBUAETENbY), HA LUMPOKYIO — SKCTPAKT NPOAYKTa U3 KONObI.
PacTBopbl HAHOCAT PaBHOMEPHO CMIIOLLIHOM MOMOCOW, OTCTYNUB OT HWXKHErO Kpasi NNacTuHbl 7 — 8 CM.

MnacTuHy nOMeLLatoT B BaHHy Arns XpomarorpacdupoBanus nog HeGonblumM 20° — 25° yrnom, HanuBaioT
neTponenHbii 9up TakK, YToObl OH HEe A0X0AUN A0 NIMHUM HaHeCeHus Npobbl. BaHHy HAKPLIBAKOT CTEKIIOM U
npoBOAAT XpomaTorpaduio, 4oBoAs (PPOHT paCTBOPUTENS 10 BEPXHErO Kpasi NiacTUHbI.

He BbicyLLMBas NRACTUHY, 06NY4aIOT €€ ynbTPaduMoneToBbIM CBETOM U MO CBETALLIEHCS MOJIOCE «CBUAETENS»
onpeaensioT MecTo HaxoxgeHus OeH3(a)nupeHa B wuccrnegyemon npobe. OTMeuvaloT rpaHuubl NONOChI
GeH3(a)nupeHa Ha xpomartorpamme uccnegyemoi npoodbl. MNacTuHy BbICYLLMBAIOT HA BO3AYXE B BbITSDKHOM
Lkaagy.

OTMEYEHHYI0 Ha XpoMaTorpamme uccneayemor npoObl MOMOCKY OKMCKM anmiOMUHMSI C NMOMOLLBLIO npea-
METHOro CTekrna CHMMAIT C MNacTUHbI U KOSIMYECTBEHHO NepPEeHOCAT Ha MOPUCTYIO NIACTUHY UnbTpyIoLLEen
BOPOHKKU. BOPOHKY COEAMHSIIOT C KPYrNoAOHHOM KOonboi BMecTuMocTbio 100 cM” u GeHs(a)nupeH amounpyiot
C OKUCM aniomMuHus 50 cM® Gensona, [06aBnss GeH3on HeGOomMbLIMMK nopuusiMM U nNepeMeLLInBast OKUCb
anioMUHUA HA BOPOHKE nanoykon. beHson ynapusaioT 4oCyxa HA POTALMOHHOM ucnapurene npu TeMnepa-
Type BoasiHon BaHu He Bonee 60 °C. OcraTtok B konbe OKTaHOM KONIMYECTBEHHO MEPEHOCAT B NpOOUMpKY.
O6bem pacTeopa B MPOOUPKE HE AOIDKEH NpeBbILATL 5 oM.

Mpn aHanu3e HEKOTOPbLIX NMPOAYKTOB HE MPOMCXOAMT MOSIHOrO U YETKOro pasgeneHus dryopecLmpyloLmx
KOMMOHEHTOB ofpasua npu MEPBMYHOM XpomatorpaupoBaHuM BbIAENEHHOTO M3 NPOAYKTA IKCTPakTa.
B atom criyyae Ha nnacrtuHe BbiAersiioT 6onee LWMPOKYIO MOMIOCKY OKUCU ariOMUHUSI HA YPOBHE «CBUIETENS»;
6eH3(a)MpeH 3MIoMPYIOT C OKUCK anioMuHMA GEH305I0M Tak, Kak OMMCAHO BLILLE, M OCTATOK MOCHE yrnapuBaHuUs
pacTBOPAIOT B 9TUNOBOM CMMPTE U MOJTyYEHHbIA CMIMPTOBOMW 9KCTPAKT NOBTOPHO XpOMAaTorpadupyior.

[nsa xpomMaTorpadpu4eckoro pasaeneHus CnMpToBOro aKCTpakTa UCnosib3yloT MnractuHy pasmepoM 15 x 30 cm
TOMWMHON €rnos okucu anomuHmua 0,3 MMm. Ha nnactuHe otaensior aAse nonocel wupuHow 10 u 3 cM. Ha
LLUMPOKYIO YaCTb NNacTUHbl HAHOCAT C NMOMOLLLIO CTEKMAHHOIO Kanumnnspa CnUMpTOBOW 3KCTPAKT aHanM3vMpyemoro
NpoAyKTa, HA Yy3Kyl0 — pacTBop OeH3(a)nupeHa B neTponenHoM adupe (pacTBop «cBuaeTenby). MnactuHy
noMeLLalT B BaHHy noa yrmoM 20 — 25° u npoBoaAaT xpomartorpacduio B xnopodopme, A0BOAA (PPOHT
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pacTBOpUTENA A0 BEPXHEro Kpas NnactuHbl. B ynbTpaduoneTtoBoM CBETe OTMEYaloT MO0 «CBUAETENO»
nonocy OKUCU anmoMuHus ¢ BGeH3(a)nupeHom uccregyemoro npoaykra. 3atem 6eH3(a)NUpeH anmoupyloT ¢
OKMCU anoMuHua GEH30NOM 1 MPOBOAAT BCE AaNbHeLLMe onepauumn Tak, Kak yKka3aHo BbilLe.

Pacteop 6eH3(a)npeHa B H.OKTaHe MEPEHOCST B Npobupky. O6bemM pacTBopa He AOIDKEH MpeBbiLaTh 5 o’
npu UCXOA4HON HaBeCKe npoaykTa 25 T.

B nony4yeHHOM pacTBOpe (9KCTpaKTe) onpeaensioT coaepkaHue 6eH3(a)nMpeHa MeToaom HU3KoTeMIe-
paTypHOW cnekTpodnyopumMeTpumn, UCNOMb3ya ANS KONMUMYECTBEHHOW OueHKM meToa A00aBOK wunu MeTon
BHYTPEHHEro cTaHgapra.

4.3.2 Onpegenexne coaepxanHust 6eHs(a)nupeHa B pactBope (3KCTPAKTE), Nnosy4eHHoM no 4.3.1, MeTogom
nobaBoK.

B Tpu npobupkn HanuBatoT I'IVII'IeTKOI/I no 1 cm’® nosly4eHHOro pacreopa 6eH3(a)nMpeHa B H.OKTaHe. 3arem B
nepeyto NPOBUPKY Npunueatot 2 oM’ H.oKTaHa. Bo BTOPYIO NPOGUpKyY I'IpI/IJ'Il/IBaIOT 1,5 cM® H.okTaHa u 0,5 oM
paboyero pacreopa 6eH3(a)nmpeHa Maccoaom KoHueHTpauyumn 0,1 MKI/CM®, npurotToBneHHoro no 4.2.5. B
TpeTb NPOBUPKY BHOCAT 1 CM® H.OKTaHa 1 1 cM° TOrO e pabouyero pacTeopa 6eH3(a)nmpeHa YTO U BO BTOPYHO
npoOupKy.

CnekTpodnyopMMETPUYECKUI aHANKU3 HAYUHAOT C TPeTben Npobupku. Ona STOro TPETbIO MPOoBUPKY
noMeLLarnT B cocya [bioapa ¢ xuakuM a3soTom nepej BXOAHON LWENbIo CNEKTPOpOoTOMETPA; YyCTaHaB MMBaloT
aHanuTUYeECKyo NUHMIO nyopecueHuun 6exs(a)nuperHa 403 HM nNpu ANuHE BONHbI BO3OY)KgatoLwwero ceeta
367 HM. PerynupoBkoi KOduLMEeHTa YCUNEeHUs 1 PackpbITUEM LLENKM, A TaKkxXe OLHOBPEMEHHON HOCTUPOBKOM
npobupku B cocyae [Obtoapa AoOMBaIOTCA MakCMMalbHOTO CUrHamna no perucTpupylolemy npubopy cnek-
TpodhoTomeTpa (a0 50 — 80 %), nocne Yero 3anucbIBatoT cnekTporpammy 6eHs(a)nmpeHa B obnactu 401 — 404 Hw,
UKCHpYa 3HAYEHWE perucTpupylowlero npubopa cnekTpohoTomeTpa npu AnvHe BOrHbl 401 HM. 3anucb
crnekTpa NoBTOPSAIOT ABaXAbI.

3aTeM nocneaoBaTentHO 3aMOPAaXKUBAIOT B XXUAKOM a30Te BTOPYIO U NepBy0 NpoOMpKM U 3anuChbiBaKOT
cnekTpbl hryopecueHyun B obnactu gnuH BonH 401 — 404 Hv, 0653aTenbHO BLICTaBMSIA NEpo caMonucLua
npu agnuHe BonHbI 401 HM B TO K€ NOMOXEHMWE, YTO NPU CKAHUPOBaHUKN NPOOLI B TpeTben npobupke.

MaccoBylo KOHLEHTpaUuo GeH3(a)nMpeHa B aHanNU3MpPyeMOM SKCTPaKTE onpeaensioT no rpaduky, Ha
KOTOPOM MO OCK abCcuUcC OTKNaabIBalOT 3Ha4YeHue Aobasku 6eHs(a)nupeHa (MKr), a no oCu opaAuHaT — BbICOTY
nuKka MakCMMyma XapakTepucTU4eckomn nuHun Bens(a)nupeHa npu 403 HM, U3MEPEHHYIO MO MOSYyYEHHbLIM
cnekTporpaMMaM B MUIITMMETPaXx.

Ecnu maccoBas KoHUeHTpauus 6eH3(a)nupeHa B uccregyemMom pacTBope nonagaet B o0nactb,
NPUroaHyI0 AN U3MEPEHUN, TO MOSYYEHHbIE 9KCNEPMMEHTAalbHbIE TOUKU feXaT Ha OAHON NPAMON. JKCTpa-
nonsAuMsa STON NPAMONM A0 MepeceveHuss ¢ 0Cblo abcuuce faeT Ha Hell 0TPe30K, COOTBETCTBYIOLLMI coaep-
xaHuo Gens(a)nupeHa B pactsope 6e3 no6aBku, T. € B 1 cM° uccnesyemoro pactsopa. B cryuae, ecnu
MaccoBasi KOHUEeHTpauus 6eHs(a)npeHa B aHanu3mpyeMOoM pacTBOPE BbILLIE BEPXHErO Npegena avanasoHa
u3MepsieMbIX NPMOOPOM KOHLEHTPALUIA, TO MPOBOAAT pazbaBneHne aHanm3upyemoro pactBopa H.OKTaHOM.

4.3.3 Onpenenexne coaepxanusi beHs(a)nupeHa B pactBope (3KCTPAKTE), NnonyvyeHHoM no 4.3.1, MeToaom
BHYTPEHHEro ctaHgapra

B kauyecTBe BHYyTPEHHEro crtaHgaprta MUcnonb3ykT 1,12-6eH3nepuneH. B npoGupky HanuBawoT 3 o’
pactesopa OeHs(a)nupeHa B H.OKTaHe, Nosly4eHHoro no 4.3.1, u nomeLaroT B cocyq [btoapa ¢ Xuakum asotom
nepes BXOA4HOW LLENbio CNEKTPOOTOMETPA, YCTaHABNMBAIOT aHANMTUYECKYIO NMHMIO 403 HM Npu ANMHE BOJT-
Hbl BO30Yy>gatoLuero ceeta 367 HV M NPOBOAAT 3anuChb CrekTpa pactBopa B 06nacTu AnuH BOnH 401 — 409 Hm.
MO0 MHTEHCMBHOCTW NMUHMKU (MO BLICOTE MMKA MaKCMMyMa XapakTepUCTUYECKON nuHuu GeHs(a)nupeHa npu
403 HM) oueHuBalOT npv|6nm3|/|Teanoe cogepxanue GeHs(a)nupeHa B npobe. B cooTBETCTBUM C 3TON OLIEHKON
narnee B npo6upky ¢ 3 cM’ pacTBopa GeH3(a)nupeHa B H.okTaHe A0GaBNSIOT pacTBOp 1,12-GeH3nepunexa B
TaKoOM KONM4eCTBe, YT00bI B CnekTpe Npobbl MUHTEHCMBHOCTL 1,12-6eH3nepuneHa npu 406,3 Hm 6bina B 3 — 5 pas
O0nbLLe UHTEHCMBHOCTU NUHUMK BeH3(a)MpeHa npu AnvHe BOSHbI 403 HM.

MpoBOAAT 3anuUCb CnekTpa B uHTepBane anuH BosH 401 — 409 UM gBaxabl.

VMHTEHCMBHOCTUN XapakTepucTnyecknx nuHuii GeHs(a)nupeHa npu 403 HM u 1,12-GeH3nepuneHa npu
406,3 Hm (Hy 1 Hy, COOTBETCTBEHHO) OMPEAENAIOT MO CnekTporpaMmam, U3Mepsasa BbICOTbI MMKOB B MakCUMyMax
XapakTepUCTUHECKUX NIMHUIA 3TUX COEAMHEHMI B MunnuMeTpax. B pacuyerax NpuHUMMAIOT CPEAHION BENUYUHY.
PaccuutbiBatloT k0ahduUmUeHT oTHOWEHKUA (K) MHTEHCUBHOCTU NUHUKM BeHs(a)nupeHa (H;) K MHTEHCUBHOCTU
nuHun 1,12-6eH3nepunena (H.), K = Hy/H..

[anee onpeaenator arot Koaq)q)mu,meHT AIA cTaHaapTHbIX pactBopoB BeHs(a)nupera (K.,). ins aToro B ABe
npoBupku HanmsaroT no 3 oM’ CTaHAapTHBIX pacTBOpoB BeH3(a)nMpeHa ¢ MacCcoBON KOHUeHTpauuen 0,02 u
0,04 mKkr/cM®. B kaxayio M3 NpoBUpOK HanvVBaloT TAKOE e KONMiecTeo 1,12-6eHanepurena, 4to u B npoﬁmpky c
npo6oi. MpoBoAAT ABAXA bl 3aMNMCb CMNEKTPOB KaX0ro pacTeopa B MHTepeane AfuH BONH 401 — 409 Hm.
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Mpwn aTOM 06A3aTENLHO CNEASaT 3a TeM, YToObl NONOXEHUEe nepa caMonucua nNpu AnuHe BONHbI 401 HM
BO BCEX Crnyyasax (hUKCMpPOBAanoCk Ha O4HOM YPOBHE.

[anee no cnekTporpamMmam OnpeaenstoT UHTEHCUBHOCTb XapaKTepPUCTUYECKMX NMHMI GeHs(a)nupeHa
npu 403 HM u 1,12-6eH3nepuneHa npu 406,3 Hm (H; n H, COOTBETCTBEHHO). B pacueTax npuHUMAaIOT cpeaHee
3HaueHue. PaccunTbiBaloT K = Hy/H, ana kaxaon koHueHTpauum 6eHs(a) nupena.

MaccoBylo KOHUeHTpauuo BeHs(a)nupeHa B aHanu3Mpyemom pacTtBope C, MKI/CM®, BBIMUCTISIIOT MO

¢opmyne
€= Cor- KiKo, M

rae Cq — KOHUEeHTpaums 6eHs(a)nmpeHa B CTaHAAPTHOM pacTBope, MKI/CM®;
K — k0ahduUMeHT, HANAEHHbIN NO CNEKTPOrpamMe aHanu3npyemoro pacteopa ¢ 4obaBkoi
1,12-6eH3nepuneHa;

Ker — K03GXpULMEHT, HAWMAEHHBIV NO CNEKTporpaMmMam CTaHaapTHOroO pacteopa GeHs(a)nupeHa ¢ 4oOaBKow
1,12-6eH3nepuneHa, 3Ha4YeHne KOTOPOro Bmke no 3HAYEHMIO K KOIPAUUMEHTY aHanm3mpyemMmoro
pacTtBopa ¢ COOTBETCTBYyOLLEN aobaBkow 1,12-6eH3nepunena. MpoBoasaT ABa napannenbHbIX
onpeaeneHuss U OfHOBPEMEHHO KOHTPOSbHbIA OMbIT, KOTOPbIA NPOBOAAT Yepe3 BCe craauu
aHanusa ¢ Ucnosib30BaHWEM BCEX PEaKTUBOB COMMAacHO METOAMKE, HO Be3 HaBeCku NpoayKTa.

4.4 O6paboTka pe3ynbTaToB
Maccosyto gonio 6eHs(a)nupeHa Xi, %, X n X, Mr/Kr, BbIMUCAAOT NO hopMynam:

(C*CO)~m1'V'100 (Cico)'rn1 v —4 .
= - 1074 @
m,-m-1000-1000 m,-m
_(e—¢cy)-m-V-my

X, , (©)
m,-m

rae ¢ — KOHueHTpauuss 6eH3(a)nmpeHa, yctaHoBrneHHas no 4.3.2 unu 4.3.3 B pactBope (3KCTpakTe)
aHanu3npyemoro NpoaykTa, nosy4yeHHoro no 4.3.1, MKT/CM;
Co — KOHLIEHTpauusa 6eH3(a)nMMpeHa B pacTBOPE KOHTPOITbHOTO OMbITa, MOMy4YeHHOro no 4.3.1, MKF/CMs;
V — o6bem pactBopa 6eH3(a)nMpeHa, BbiAENEHHOMO M3 aHanM3upyemoi npobbl NpoayKTa, oM>;
my — Macca 3KCTpakTa, BblAEeNeHHOro U3 aHanu3upyemoro npoaykra, r;
m, — Macca 3KCTpakKTa, HAHECEeHHOro Ha LUMPOKYH NMOJNIOCY MNacCTUHbI, T,
m — Macca HaBecKku NpoaykTa, r.

PesynbTaTt OKpyrnaiT 40 BTOPOW 3Ha4aLlen yudpsol.

3a OKOHYaTEenbHbI pesyrnbTar onpeaeneHus NPUHUMAaIKT CpeaHeapuPMeTUYecKoe ABYX napannenbHbIX
onpeaeneHunii ¢ TeM Xe YMCIOM 3HaYaLLmXx Ludp.

Ecnun pacxoxaeHue mexay pesyrnbraramu napannesbHbIX onpeaeneHuin He npesbiwaeTt | Xy — X5 < 0,01dX,
rae Xi, Xo u X — pesynbTarbl NEPBOro U BTOPOro NapasfesbHbiX ONpeaeneHuii u ux cpegHeapudmeTuieckoe, a
d — HOpMAaTMB KOHTPOMSA CXOAMMOCTU, TO cpeaHeapudmeTudeckoe X nNpuMHUMAIOT 3a pesdynbTaT aHanusa.
B npoTuBHOM Cry4ae aHanu3 noBTOPSIIOT. 3HAYEHWME HOPMATMBA KOHTPONS! CX0AMMOCTU d NpuBEAEHO B Tabnuue 1.

Mo nonyyeHHOMY pesynbTaTy aHanu3a X U 3HaYEeHUIO OTHOCUTENLHOM NOrPELLHOCTU &, NPUBELEHHON B
Tabnuue 1, paccuutbiBaloT abCoNOTHYO norpewHocTs A = 0,010X, mr/kr unn %.

PesynbTat aHanu3a npeacrasnsaioT B Buge (X £ A), mr/kr unu % npu P = 0,95.

4.5 KOHTpPOnb TOYHOCTU pe3ysibTaTOB aHanusa

BHyTpeHHMIW onepaTuBHbIN KOHTPONb (BOK) kadecTtBa pesynbTaTtoB aHanusa BKIOYAET KOHTPOIib
CXOAWUMOCTH, BOCMPOU3BOAUMOCTM U TOYHOCTU PE3YNbTATOB aHanuaa.

4.5.1 CxoaMMOCTb napannersbHbiX onpeaeneHnin KOHTPONMPYIOT ANA KaX4on aHanuM3mpyemon npobbl
COrnacHo 4.4.

4.5.2 [1na npoBeaeHUs BHYTPEHHEro KOHTPONS BOCMPOU3BOAUMOCTW WCMONb3YIOT paboune npoobbl.
MpoOy AensaT Ha ABE paBHblE 4YacTU U aHANU3UPYIOT B COOTBETCTBUU C METOAUKON B pa3Hbix nabopatopusax
Unu B 04 HON naboparopun, MakCuMarnbHO Bapbupys YCIOBUS MPOBEAEHUA aHanu3a, T. €. UCMOJb3YIOT pPas3Hble
HaGopbl MEPHOW MOCYAbI, aHANKU3bl BbIMOMHAIOT B PA3HbIE AHWU UMK ABA PA3NUYHbIX aHANMUTUKA.
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BocnponsBoAUMMOCTbL KOHTPOSIbHBIX aHANM30B MPU3HAKT YAOBMNETBOPUTENBHOR, ecnu |[X; — X5 < 0,01dX,
rae Xy, X n X — pesynbTatbl aHanusa ofgHOW W TOW e npobbl, NONyYeHHbIe B pa3HbixX nadboparopusx unu
NPy BapbUpyIOLLMX YCIOBUAX B OAHOM nabopaTtopum n ux cpeaHeapudmMeTnieckoe 3HaveHme, D — 3HaueHue
HOpMaTWBA BHYTPEHHETO OMEPATMBHOrO KOHTPOMS BOCMPOM3BOAUMOCTU. 3Ha4YeHne HopMatuea D npuseneHo B
Tabnuue 1.

Mepnoav4HOCTb NPOBEAEHMS KOHTPOSIS BOCNPOU3BOAUMOCTU — HE PEXE OHOTO pasa B ABE Hefenu.

Tabnuvua 1- Ouana3oH U3MepeHUid, 3HauYeHUEe XapaKTe pPUCTUKN OTHOCUTENIbHOIN NOrpPeLHOCTU U HOPMAaTUBbI
oflepaTMBHOTO KOHTPONSA CryYaliHOl COCTaBMAIOLE OTHOCUTENbHON NOrpPeLHOCTU (CXOAUMOCTYN U
BOCNpPOM3BOANMOCTH) NpU AoBepUTENbHOI BeposiTHocTU P = 0,95

XapaktepucTuka
MOrPeLLHOCTH
(rpaHuua nHTepBana,
B KOTOPOM NOrpeLIHOCTb
HaxoAWUTCsA ¢ 3afaHHON
BEPOATHOCTLIO) £ &, %

Ot 0,0002 go 0,001 Bkntou. 42 40 60
Cs. 0,001 po 0,005 Bkntou. 32 30 45

HopmaTtue onepaTuBHOro
KOHTPOISA CXOAUMOCTU Com, %
(8Ns ABYX pe3ynbTaToB
napannenbHelx
ornpeaeneHni, n=2)

HopmaTtue onepaTuBHOro
KOHTPOM S BOCNPOU3BOL UMOCTH
Do, % (8118 ABYX pe3ynbTaToB

naMepeHuin, m= 2)

[vana3soH namepeHuid, mr/xr

4.5.3 [Ona npoBedeHus KOHTPONS TOYHOCTU WUCMONb3YHOT pabouyne npobbl ¢ M3BECTHOW A00aBKOM
Bens(a)nupeHa. Mpoby aenat Ha ABe paBHblE 4aCTW, O4HY M3 KOTOPbIX aHanu3upylT B COOTBETCTBUMU C
METOAUKO; BO BTOPYIO — BBOASAT U3BECTHYI A00aBKy GeH3(a)nMpeHa W 3aTEM Takxe aHanu3upyloT B COOT-
BETCTBUU C METOAMKON. BennunHa gobaBku gomkHa coctaBnsaTb 50 — 150 % coaepxanua BeHs(a)nupexa B
aHanu3mpyemon npobe.

TOYHOCTb KOHTPOJIbHbIX aHANM30B NPU3HAIOT YAOBNETBOPUTENBHOW, ecnu ecnu |[X; — X —¢| < 0,01 K, rae
Xi, Xo U ¢ — pesynbTaTbl KOHTPOJIbHLIX aHanu3oB NpoGbl ¢ gobaBkoi GeH3(a)nupeHa, pearnbHOW Npodbl 1
BenuimHa gobasku BeHs(a)nupeHa, COOTBETCTBEHHO; K — HOPMATMB ONEepPaTMBHOIO KOHTPONSA TOYHOCTHU.

Hopmatve onepaTuBHOIO KOHTPOSSA TOYHOCTU PacCHUTLIBAKOT Mo hOpMynam:

npu npoBefeHun BHyTpunabopaTopHoro koHTpona (P = 0,90)

K =0,84,(4y )* +(4x)? @

npu NpoBeAEeHUN BHeLIHero koHTpons (P = 0,95)

K= 1/(L\X1)2 +(4,)%, &)

roe Axi + Ax— 3Ha4eHUs XapaKTEePUCTUKMW MOTPELLUHOCTH, COOTBETCTBYIOLME MACCOBOM KOHLEHTpaLun
GeHs(a)nupeHa B npobe ¢ 1o06aBKON U B peanbHOM npobe;
Ax, =0,016 X1 n Ax = 0,015,X — maccosas aons 6eH3(a)nmpeHa B npobe ¢ 406aBKoN U B peanbHon
npo6e, % wunu Mr/kr.
3HaueHue OTHOCUTENbHON NorpetHocTu 8,(d,,) NpuBefeHb! B Tabnuue 1.

KOHTpOMnb TOYHOCTM aHanu3a NpPoBOASIT HE pexe OJHOro pasa B MecsiL, a Talkke Npu CMeHe peakTMBOB
Unu nocne ANUTENLHOIO nepepbiBa B pabore.

Mpu NpeBbILLEHUM HOPMATUBOB ONMEPaTUBHOIO KOHTPONS TOYHOCTU NMPOBOAAT MOBTOPHbIE aHanu3abl. [pu
NOBTOPHOM MNPEBLILIEHUM YKA3aHHbIX HOPMaTMBOB aHanu3bl MNPUOCTAHABIIMBAIOT, BbIACHAIOT MPUYMHDI,
NpUBOAALLUE K HEYAOBIETBOPUTESIbHLIM pe3ynbTaraM, U YCTPaHAIOT UX.

Pesynbrarbl BOK 3aHoCAT B cneyuanbHbIii XKypHan.

5 Metoapb! BbicOKkO3(p(PeKTUBHOMN XKUAKOCTHOM Xpomarorpacum u cnexrpodnyopumMer pum
npyM KOMHaTHOW TeMneparype

CylliHOCTb MeTOAAa 3aKMouaeTcsl B 3KCTPaKLUKM YIIeBOAOPOAO0B, B TOM uuche GeH3(a)nupeHa, rekcaHoM
U3 NpoaykTa, npeaBapuTesibHo 06paboTaHHOTO CNMPTOBLIM PACTBOPOM €4KOr0 Kanus, BbldeneHun pakuum
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NONULMKNNYECKUX apoMaTMYeCKUX YrneBOAOPOAOB, coaepxawen OeH3(a)nupeH, O4YUCTKE MOonyYeHHON
dpakymm OT MeLLaoLLMX NPUMECEN Ha KOSOHKE C cehaaekcoM U B TOHKOM Crioe aLeTUIMPOBAHHON LiENMIoNo3bl
C nocrneaylowmMM KONUYECTBEHHbIM OMpPeAerieHMeEM BbiAeneHHoro 6eHs(a)nupeHa BbICOKOIAIEKTUBHOM
KUAKOCTHOW Xpomartorpadpuein unu cnekrpodnyopuMeTpuen npu KOMHaTHOM TeMnepartype.

[urana3oH onpeaenaeMbixX BENMMYUH MAcCOBOM Aonu 6eH3(a)nupeHa B aHanusMpyembix Npoaykrax npu
UCMONb30BaHUM METOAA BbICOKOI(DMDEKTUBHOW XMAKOCTHON XpoMaTorpacum u Metoaa cnektpodnyopumeTpun
npu KOMHaTHOM TemnepaType 0,0001 — 0,002 mr/kr unu 0,1 x 107 = 2,0 x 107 %. OnTUManbHbIii AuanasoH
onpeaensemMblX MaccoBblIX KOHLEHTpauuii 6eH3(a)nupeHa B pacTBope Npu UCMOMNb30BaHUM METOAA BbICOKO-
3¢peheKTUB O KAKOCTHOM XpomaTorpachum coctaensiet 0,01 — 0,02 MKr/cM®, Npu UCNONb30BaHUM METOAA
cnekTpochnyopumeTpumn — 0,02 — 0,2 MKr/CM”.

5.1 AnnapaTtypa, maTtepuansl U peakTUBbI

driyopecLeHTHbII CNEKTPOMETP CO CMEKTPanbHLIM AManasoHoM AnuH BonH 300 — 460 HM C KioBETaMM
BMecTumocTblo 0,4 oM.

XpomaTtorpad XMAKOCTHbIA C (PriyOpPMMETPUYECKUM AETEKTOPOM CO CNEKTpanbHbIM AUANA30HOM ASNUH
BONH 300 — 420 HMm.

KonoHka xpomaTorpaduyeckas cranbHasa unu cteknsaHHaa anuHon 150 mm u anametpom 6 mm, 3anon-
HeHHas copbeHTOM C NpMBUTOM oOpaLeHHoN dhason (Hanpumep, Supelcosil LC-PAH).

Beckl naboparopHbie 2-ro krnacca TOUHOCTU ¢ HaubornbLuMm npeaenom s3sewumBanus 200 r no FOCT 24104.

Becbl naboparopHbie 06LIero Ha3HaveHus1 2-ro knacca TOUYHOCTM C HaubosbLLMM NpeaenoM B3BeLUMBaHUS
500 r no FOCT 24104.

Wcnaputenb potaunoHHsin AP-1M.

Hacoc BogocTpyiHblii nabopatopHblin no MOCT 25336.

BaHsa BoasiHas.

Mewanka mariutHas Tuna MM-3M ¢ anekTponoaorpesom.

OcBeTuUTENb YNbTPahUONETOBLIN TUNA «XPOMATOCKON» CO CNEeKTpanbHbIM AnanazoHom 250 — 700 HM u
namnou Tuna BYB-15 B kayecTse UCTOYHMKA YP-U3nydeHus.

Kamepa xpomaTtorpadudeckas creknaHHasn 40 x 40 x 40 cm.

MnacTuHKKM CTEKNSAHHBIE ANs1 TOHKOCNOWHOM XpoMaTtorpadhumn 5 x 20 n 20 x 20 cm.

KonoHka cteknsiHHas xpomartorpadudeckas anvHon 500 mMm u guametpom 20 MM C OTTSIHYTbIM BHU3Y
KOHLIOM W pe3epByapoM BMECTUMOCTbIO 50 — 60 oM’ ML 14/23.

XonoaunbHuk XMT-2-400-29/32 XC unu XLL-1-400-29/32 XC no MOCT 25336.

Anonx Tuna AMO-14/23-50 TC unu ANO-14/23-14/23-65 TC no MOCT 25336.

JInHeika nsmeputenobHas ¢ ueHow genexus 0,1 cm no FOCT 427.

HednermaTtop 250-19/26-29/32 TC unu 300-19/26-29/32 no TOCT 25336.

Hacapka M-1-19/26-14/23-14/23 TC nnu H-2-19/26-14/23 TC no MOCT 25336.

BopoHka genurenbHas BO-1-500 unun BO-3-500 no FOCT 25336.

Bopoxka B®O-32-NMOP 100-14/23 XC unu BPO-32-NMOP 160-14/23 XC no MOCT 25336.

Liununapel meptble 1-100, 1-250 wnu 3-100, 3-250 no MOCT 25336.

CrakaH xumunyeckuii B-1-100 nnm B-1-150 no TOCT 25336.

Kon6a 1-500 no FOCT 25336.

Kon6Ga Mp 50-14/23 no FOCT 25336.

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

Kon6bl Ky-1000-29/32 TXC no TOCT 25336, Ky-250-34 TXC no TOCT 25336.

KonBbl mepHble 2-100-2 no MOCT 25336.

BopoHka BiloxHepa 1 unu 2, unu 3 no FOCT 9147.

CrakaHnuukmn ana s3seLumsarua (Grokebl) CB-14/8 unu CB-19/9, unu CB-24/10, unn CB-34/12 no FOCT 25336.

Mukpownpuubl Tunos MLU-10, CTEKNAHHbIE KaNnUNNApbI.

Munetkn 1-1-1, 1-1-2, 2-1-5, 8-2-0,2 no NOCT 29228 unu FOCT 29229.

Bymara uHgukatopHas yHuBepcanbHas.

Bymara punbtpoBansHaa nadoparophasa no FOCT 12026.

Ckanenersnb Uim TOHKWUIA WNaTenb.

H.rekcaH, 4., N0 HopMaTUBHOMY AOKYMEHTY [2].

CnupT 3TMNOBbLIA PEKTUMMKO BaHHbIM no TOCT P 51652 wunu CnUpT 3TUNOBbLIN PEKTUPUKOBAHHBIN
TexHuyeckun no FOCT 18300.

Benson no FOCT 5955.

Tonyon no FOCT 5789.
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Kucnota cepHas no MOCT 4204.

AueToH no FOCT 2603, 4. unm oc. u.

AHrugpua ykcycHeii no FOCT 5815, u.

Aumetundopmamua no NOCT 20289, u. 4. a.

AUETOHUTPUN NO HOPMATUBHOMY AOKYMEHTY [5].

Kanua rugpookuck no FOCT 24363.

Liennionosa MukpokpucTannuyeckas nopoLLKoBasi N0 HOPMaTUBHOMY AOKYMEHTY [6].

Bens(a)nupeH, coaepxaHne OCHOBHOTO BeLLeCcTBa He MeHee 98 %.

Bens(B)xpuseH, cogepxaHme OCHOBHOIO BeLUecTBa He MeHee 98 %.

Cecpapekc LH-20.

Cunukarens mapku ACKIT no HopMaTMBHOMY AOKYMEHTY [7].

Boaa gauctunnuposanHasa no FOCT 6709.

JonyckaeTca npUMEHEHME ApYIMX CPeACTB W3MEPEHUA C METPOJSIOrMYMEeCKMMU XapaKkTepuUcTUKaMn 1
060pyaoBaHNA C TEXHUWHECKMMU XapaKTEPUCTUKAMU, @ TAKXKe PEaKTMBOB M MAaTepuasnioB MO KAYecTBY HE HWke
BbILLEYKA3aHHbIX.

5.2 MNoaroroBKa K UCNbITAHUIO

5.2.1 MNogrotoska pacreopuTenen

PactBoputenu (H.rekcaH, 3TUNnoBbIN CNUPT, aLeToH, OeH30M) NeperoHAT 06LWeNpUHATLIM CNocoboM ¢
aednermartopom.

OumeTtunchopmamua neperoHAIoT, 406aBUB B NEPEroHHy0 konby 120 oM’ GeHsona u 36 cM® Bogbl Ha 1AM
pacTesoputens.

5.2.2 MpurotosneHue aueTUNMPOBaAHHON LIENIONO03bl

(50 0 £ 2,0) r MMKPOKPUCTANMYECKON LIENMI0N03bl NOMELLAIOT B I'IHOCKO,CIOHHYIO konby BMeCTMMOCTbIO
500 cM’, nobGasnsoT anrOTOBneHHylo B OTAeNbHON Konbe cmeck 150 cM® GeHsona wnu Tonyona, 70 oM’
YKCYCHOTO aHruapuaa n 0,3 CM° CepHOI KUCTIOTbI. PEaKLIMOHHYI0 CMECh NEPEMELLMBAIOT MArHUTHON MEeLLAmKo
B TeYeHune 6 — 8 v, OCTaBnAIOT 6e3 nepemelumBaHuA ewe Ha 18 4, Nocne Yero AeKaHTUPYIOT Xuakyto dasy,
a ocTaTok 3anusaioT 300 CM® STUFOBOIO cnupTa, nepemMeLLmBaloT, OCTaBnFIIOT B CnMpTe Ha 24 4, 3aTeM uen-
nono3y oThUNbLTPOBLIBAKT HA BOPOHKEe BloxHepa, npombisaiotr 100 CM® 3TUIIOBOrO cnupTa U AUCTUINUPO-
BaHHOM BOAON A0 HEWTPANbLHON peakuun NPOMbIBHLIX BOA (MO MHAMKATOPHOM Oymare).

3aTeM NpoBepsAIOT XpoMaTorpadMyeckyto aKTUBHOCTb aLeTUNMPOBAHHOW LIEnmnionosbl. [na atoro 3a 3 — 4 4
[10 NPOBEAEHNS aHanm3a roToBAT CMECh TUMOBOrO CNMPTA, aLETOHa U BOAbI, B3SITbIX B 06bEeMHOM OTHOLLEHWUN
60:25:15, 1 BbLINMBAIOT €€ B BbICTNAHHYIO MOMOCKaMW (bunbTpoBanNLHOW Oymaru Xpomatorpaduyeckyio
kamepy. BbicoTa cnoa pactsopuTens A4osbkHa coctaBnaTtb 1,5 — 2 cm. 1,5 r aueTmunupoBaHHON LENNMNOIIO3bl
CYCMEH3NPYIOT B 7 CM° 3TUINOBOTO CMUPTa U BLINUBAIOT CYCMEH3MIO POBHBLIM CHIOEM HA CTEKNAHHYIO NNaCTUHY
5 x 20 cMm, faloT pacTBOPUTENO MOMHOCTLIO UCMAPUTLCA Ha BO3AyXe M HAHOCAT HA NNACTUHKY MUKPOLLNPULIEM
UMK CTEKNAHHBLIM Kanunmspom B TOYKY 5 MKn pactBopa GeHs(a)nupeHa MacCoBOMW KOHUEHTpauuu 1 MKI/CM’.
MnacTuHy nomeLLalnT B xpoMaTorpaduyeckyto Kamepy u OCTaBmslOT B kKaMepe A0 TeX Nop, NoKa ypoBeHb
pacTBoputensi NOAHUMETCS He MeHee, YeM Ha 100 mm oT nuHum crapta. o okoH4YaHun xpomartorpadum
NnacTMHY BbIHUMAIOT, BbICYLUMBAIOT HA BO34YXE U NOA Namnon ynbTpaguonetoBoro obnyvarens oTtMevaior
dnyopecuupytowiee ronybbim LBETOM MATHO GeHs(a)nupeHa. M3mepsitoT paccTosiHue OT CTapTOBOMW NMUHUM
[0 (OpoHTa paCcTBOPUTENS M A0 CEPeAmHbl NATHa B6eH3(a)nMpeHa; paccUnTLIBAIOT 3HaYeHue Ry, OLEHUBAIOLLYIO
CKOpOCTb NepeMeLleHus 6eH3(a)nMpeHa no nNnacTuHke, no opmyne

L
Ry =20 )

roe Lsn — paccTosiHue OT CTapTOBOM NUHUK A0 CepeauHbl NATHA 6GeHns(a)nupeHa, Mum;
L — paccTosiHue OT CTapTOBOW NMUHWUM A0 (PPOHTA PACTBOPUTENS, MM.

3HaueHue Ry, 6eH3(a)nupeHa AOMMKHO cocTaBnsATh 0,1.

Ona npuroToBreHua paboyei MnacTuHbl 5 r aueTUNUMPOBaHHOW LENIoNo3bl cycneHsupylot 8 20 oM’
3TUMOBOrO CrNMpTa U BbINMMBAKOT POBHbLIM CrioeM Ha nnactuHy 20 x 20 cm.

5.2.3 MpuroToBneHne CTaHAapTHLIX pacTBopoB OeHd(a)nupeHa u OeH3(B)xpuseHa B crakanuuku ans
B3BeLwwMBaHusa (Gtokcel) oTeewumsatot no (10,0 £ 0,2) mMr 6eH3(a)nupeHa u GeH3(B)XpuseHa. HaBecku konuye-
CTBEHHO MEPEHOCAT B MepHble Konbdbl BMeCTUMOCTbio 100 oM™ 6ens(a)nupeH-6eHsonom, GeHs(B)Xpu3eH-
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aueToHuTpunom, 3atem obbemMm pactBopa GeHs(a)nupeHa LOBOAAT A0 MeTKM GeH30nom, o6bem paCTBopa
6eH3(B)Xpu3eHa-aLueTOHUTPUNOM. [lony4yeHHble PacTBOPbI UMEKT MacCoBYIO KOHUEeHTpauuo 100 MKT/CM”.
PacTBOpbI XpaHAT B X0N04HOM TEMHOM MeCTe He Bonee Tpex MecsLes.

5.2.4 MpuroTtoBneHue pabounx pactBopoB BeH3(a)nupeHa u 6eH3(B)xpuseHa

Paboune , PACTBOPbI FOTOBAT pasBeAeHNeM CTaH,ElapTHbIX pacTBOPOB, UCMOMb3YS NUMNETKM BMECTUMOCTLIO
1,5u10 cM’ n MepHble Konbbl BMECTUMOCTBIO 100 cM®, 06bem pactsopa AOBOAAT A0 METKM COOTBETCT-
BYIOLLMM PACTBOPUTESEM, NEPEMELUMBAIOT U XPAHAT B XOJ'IO,E[HOM TEMHOM MEecTe He 6onee 0fIHOro MecsiLa.

MpurotoBneHWe pactesopa OeH3(a)nupeHa MaccoBOW KoHueHTpauum 1,0 MKr/cm® (ana onpegeneHua
METOA0M cneKTpoq)nyopmmeTpmm) M3 CTaHaapTHOro pacreopa otbupaiot 1,0 oM U NMEePEHOCAT B MEPHYIO
konBy BMeCTUMOCTbI0 100 cM’; 06beM pacTBOpa AOBOAST 40 METKM 6eH30n0M

MpuroToBneHue pactesopa BeHd(a)nMpeHa MaccoBOM KOHUeHTpauum 0,25: 1,0 5,0 MKr/CM> (ansa onpe-
AeneHus MeToaom BbICOKOS(b(*)eKTMBHOVI XUAKOCTHOW Xpomarorpadumn): U3 CTaHaapTHOro pac-rsoga oTbu-
patot 0,25; 1,0; 5,0 CM°, COOTBETCTBEHHO, W NEePEHOCAT B MEPHbIE Konbbl BMeCTUMOCTbI0 100 cM”; 06bem
pacTBOPOB AOBOAAT A0 METKU aLUETOHUTPUIIOM.

MpuroToBneHue pacTeopoB 6eH3(B)xpm3eHa mMaccoBomn KoHueHTpauym 0,5 n 10 MKI/CM: U3 CTaH,ElapTHOI'O
pacTBOpa oT6upatoT 0,5 1 10 CM>, COOTBETCTBEHHO, U NEepPeHOCAT B MepHble Konbbl BMECTUMOCTbIO 100 oM>;
o6bem Kaxaoro pacteopa A0BOAAT A0 METKW aUeTOHUT PUMOM.

5.2.5 MNpurotoBneHue rpagympoBOYHbLIX PACTBOPOB

Ana npurotosneHus rpauymposquux pacTBopoB cmecu BeHs(a)nupeHa u O0eH3(B)XpU3eHa B MEpHbIe
KONBbl BMECTUMOCTbIO 250 CM> NUNETKOI BMECTUMOCTbIO 1 oM° NepeHOCHT NpUBeaeHHbIE B Tabnuue 2 06beMbl
CTaHfapTHOro pacreopa 0OeHs(a)nupena Maccosom KOHueHTpauuu 100 MKT/CM® 1 pabouero pacreopa
6eH3(B)xpu3eHa MaccoBoii KOHUeHTpauum 10 MKI/CM®, JOBOAST 06BLEM A0 METKM aueToHuTpUsioM. Mony4veHHble
pacTBOpbI NepeMeLLNBaIOT U XPaHAT B TEMHOM X0JI0AHOM MecTe He Gonee ofHOro mecsaua.

Tabnuua 2
3 MaccoBas koHUeHTpauus
Homep ©OBbem MeX0RHOro pacTeopa, cM B rpayVpoBOYHOM PacTBoOpe, MKr/cM’
PacTeopa| gepa(a)nupera MaccoBoli| BeH3(8)xpuseHa MaccoBoi Bevs(a)mpena Bers(e)xpuseHa
KoHLieHTpaLmu 100 Mkr/em® | koHLeHTpaLum 10 Mkr/em®

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 MpoeeneHne ncnbiTaHuA

5.3.1 Boiaenenue GeHns(a)nupeHa U3 npoaykra

B KpYrNOAOHHYIO KOGy WM MIOCKOAOHHYI0 BMECTUMOCTbIO 100 oM’ nomeLuanoT HaBecky npoaykTa
maccon 10 r, noGaBnAIOT pacTBOp, COCTOALLMI M3 4 T ruapookucu kanus B 50 cM® 92 %-HOrO 3TUNOBOTO
cnupta. Coaepxumoe Konbbl nepemeLuuBaloT BeTpsixupaHueM. Konby coeauHsioT ¢ 06paTHbIM X0noausb-
HWUKOM U HarpeBaloT Ha BOAAHOW OaHe WM HA MarHWUTHON MeLuanke npu KUNEHUM PeakLMOHHON CMecu B
TeueHue 3 u. 3atem B konby Yepes xonoaunbHUK gobasnsiot 100 oM’ AVUCTUNNNPOBAHHON BOAbI. PeaKkuynoH-
HYI0 MaccCy OXnaxpaaloT A0 KOMHATHOM TemnepaTypbl. Mocrne oxna)aeHwa peakuWoHHYI0 MacCy NepeHocAT B
AeNUTENbHYIO BOPOHKY BMECTUMOCTbIO 500 cm’. B cnyyae, ecnu nocne ruaponusa B peakuuoHHON Macce
ocTanca Teepabl 0CTaTOK, €ro OTAENsIIOT Ha BOPOHKe BloxHepa, npoMbiBas OCTaTtok Ha ¢unbTpe 30 om®
ropsyero aTunosoro cnupta. XXuakyilo a3y peakuMOHHOW MacCbl UCNOMb3YIOT ANS 3KCTpakuuu. B aenu-
TenbHYI0 BOPOHKY A06aBnsiT 30 cm® H.rekcaHa. CoepKUMOe BOPOHKW BCTPSXMBAIOT M OCTaBASIOT ANis
paccnauBaHMﬂ xuakocten. B cnyyae o6pa3oBaHus IMynbCUM K CMECU B AE€NUTENbHONW BOPOHKE A00aBMsIOT
20 cM® 3TUNOBOrO cnupra. lMocne paccrnavBaHWs HUXHIOID BOAHO-CNMPTOBYID ¢ha3y cnueaioT B Konby, a
rekCaHOBbIN 3KCTPAKT NepenuBaloT B APYIyI0 AENUTENbHYIO BOPOHKY. Takylo 06paboTky peakLMOHHON MacChbl
NPOBOASAT eLue ABa pas3a, UCMOoNb3ya A IKCTPaKLmMU H.rekcad no 30 CM’ 1 3TUNOBBbIN CNUPT AN paccriamBaHus
aMynbcumn nopyuamu no 20 oM.

10
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Mo okoOH4aHWUM SKCTPaKL UK OﬁbeAMHeHHbIM rekCaHOBbIW IKCTPAKT NPOMbLIBAIOT B AENUTEeNbHON BOPOHKE
,qwcmnnwpoaaHHou BOAOW TpK pasa no 30 oM, NepeHOCAT IKCTPAKT B KPYrNOAOHHYIO KONOy BMECTUMOCTbLIO
100 oM’ dunbTpysa Yepes cnoin 6e3soaHOrO cynb(paTa Hanml Ha BOPOHKE C nopucTbiM unbTpoMm. Pacteop
ynapuBaloT Ha POTALMOHHOM ucnapurene Ao obbema 50 oM’ npu Temnepatype BOAsHOW 6an He BbiLLe 60 °C.

YHapeHHbm 9KCTPAKT NepPeHOCAT B AENUTENbHYIO BOPOHKY BMECTUMOCTLIO 500 oM’ 1 106aBAIOT K Hemy
50 cM® cMecH anmeTtuncpopMammaa U BOAbl, B3ATLIX B 00bEMHOM COOTHOLIEHUM 9:1. IHTEHCUBHO BCTPSIXMBAIOT
CMeCb B TeYeHue 1 MUH, nocne paccnamBaHua has HIDKHIOW CAMBAIOT B NNOCKO 3,clouuyno KOnby BMECTUMOCTbIO
200 cM®, a w3 BEPXHEr0 reKCaHOBOro Crnos CHOBa NPOBOAAT IKCTpakumio 50 cm™ cmecu gumeTundopmamuaa
1 BoAbl. [eKCaHOBbLIV Crnoii oTBpackLiBaloT, 06bEANHEHHDIN B nnocxo,qonnou kon6e aumeTunopmamua Holi
9KCTPAaKT NEpPEeHOCAT B AENUTENbHYIO BOPOHKY, .qo6aBnmoT 100 cM> AUCTUNNUPOBAHHOI BOALI U MPOBOAST
SKCTPaKLMIO U3 BOAHOMW hasbl rekCaHoM TpM}KﬂbI no 50 cm’. BogHyio hasdy oTOpachiBaloT, a reKCaHOBBIW IKCTPaKT
NpoMbIBaIOT BOAON Tpuxabl no 30 oM’ NepeHoCAT B MIOCKOAOHHYI0 konby, aoBasnsaiotr 10 r 6e3BOAHOIO
cynbdata HaTpusa u Bbl,ﬂep)I(MBalOT B TEYEHME OAHOr0 Yaca. H.rekcaH ynapuBaioT Ha poTaLMOHHOM ucnapu-
Tene 4o o6bema 1,5 — 2,0 cM®, ocTaBLLMiicS pacrteopuTernb yaanaioT noTOKOM Boa,qyxa yepe3 BaKyyMHbI1
arnoHX, COeANHEHHbIN C BO,CLOCprVIHbIM HacocoM, OCTaTok B konbe pacteopsioT B 0,5 CM® 3TUNOBOTO CMpTA.

B crakaH BMeCTUMOCTbI0 100 cM® OTBeLLMBAKOT 2,5 £ 0,2) r cedpagekca LH-20, pobasnsior 20 oM’
STUNOBOIO CNUPTa U OCTaBIAT ANA HabyxaHus HA 3 — 4 u. 3aTem renb NepeHoCcsAT, CMbiBass HeBOMNMbLLIMM
KOMWYECTBOM CMUPTA, B CTEKMAHHYIO XpOMaTorpadu4eckyto KONOoHKY, AAlOT PaCTBOPUTESIIO CTE€Yb TakuM
obpasom, YToBbl CroV cnupTa Hag crnoem copbeHTa ocTaBarnca He Hke 2 MM. Ha noaroToBSIEHHYIO KOMOHKY
HaHOCAT I'II/II'IeTKOVI OCTaTOK SKCTPaKTa M3 KONObI, TPWKIbl CMbIBAsA €ro U3 Konbbl STUMOBLIM CIMPTOM MOPLUAMU
no 0,5 cM’. SnioupoBaHue 3 KOI'IOHKM NONUUUKNUYECKUX apomMaTU4eCcKux yrnesoaopoaos, B TOM 4vucne
GeH3(a)nupeHa, npoBoasT 40 oM’ STVIJ'IOBOFO cnupTa, nepeylo dpakuymio odvemom 12 om® 0T6paCbIBa|0T
cobupatoT BTOPYIO dhpakumo ob6vemom 25 oM. CkopocTb anoupoBaHua pacteopurens 0,5 cm °/MuH oBecne-
YuBaloT, cosgasas HebonbLUOe M3OLITOYHOE AaBrieHMe NMOTOKOM BO3AyXa UMW a3oTa yepes Hacaaky, coeaun-
HEHHYIO C BO34yXOAYBKOW unu rasoBbiM OannoHom. a3 cnegyeT noagaeaTtb 4epe3 CTEKNsAHHy0 Tpyoky,
3anoSTHEHHYIO CUnuKarenem.

KonoHky ¢ cecbagekcom LH-20 mMOXxHO MCnonb3oBaTh MHOI'OKEaTHO [ina 3roro, He AONyckas BbICbIXaHUA
copbeHTa nocne ppakLMOHMPOBAHKS, KONIOHKY NPOMbIBAIOT 25 €M™ 3TUIIOBOMO CMIUPTA U HAHOCAT CReAYIOLLYI0
npoOy.

PactBop BTOpOW (hpakuuum NEpeHOCHAT B rpyLUEBUAHYIO KONOYy BMECTUMOCTbIO 50 o’ pacTBopuTenb
ynapueaiot 4o obbema 0,5 — 1,0 cm”, ero 0CTaTok yaansaioT B NOTOKe BO3AyXa unu a3ora.

MonyyeHHyto dpakumio, cogepxallyto 6eH3(a)nupeH, aanee aHanu3upyoT C NOMOLLLIO BbICOKO3thdek-
TMBHOM XXMAKOCTHON Xpomarorpadum unm cnekTpodiyopuMeTpud4eCcKUM METOAOM.

OpHOBpEMEHHO NPOBOAAT KOHTPOJSIbHbIV OMbIT, NPOBOAS BCE CTAAMU aHanu3a ¢ UCMOSIb30BAHUEM peak-
TUBOB COFNAacHO MeToa ke, HO 6e3 HaBeCKM NPoayKTa.

5.3.2 Onpeaenexne cogepxanus 6eH3(a)nmpeHa METOAOM BbICOKOIMEKTUBHONM XKMAKOCTHOM XpoMa-
Torpacum

5.3.2.1 Ycnosus xpomatorpacdum

Ycnosua xpomaTorpadpum nogbupatoTcs B 3aBUCMMOCTU OT BUAA NPUMEHAEMOrO XXMAKOCTHOTO XpoMa-
Torpada n xpomarorpadm4yeckoin KOSOHKH.

B kauectBe npumepa MOryT ObiTb NPUBEAEHBI CIIEAYIOLLME YCIIOBUA XPOMATOrpacMueckoro onpeaeneHus
GeHs(a)nupeHa.

XXugkocTHbin xpomaTorpad «Altex-334» ¢ donyopecueHTHbIM AeTekTopoM «Kratos FS-970».

KonoHka Supelcosil LC-PAM 3epHeHnem 5 Mk, armHoi 150 mm, AnaMeTpom — 4,6 M.

PriyopumMeTprHECKUii AETEKTOP: ANMHA BOMHLI Bo3Oy>aatoLuero caeta 300 HM, SMUCCHOHHBIN unbTp — 418 Hm.

MoaswkHaa dasa: aueToOHUTpUn M BOAAa B 06bEMHOM COOTHOLLEHUN 8:2.

CkopocCTb anonpoBanua — 2,0 cM /MUK,

O6bem BBOAUMON NPOGLI — 20 MK,

UyBCTBUTENLHOCTL  ycunuTensa noabupaloT TakuMm 00pa3om, 4TOObl MHTEHCUBHOCTb CUrHaroB
6eH3(a)nupeHa n BHYTpeHHero ctaHaapta — 6eH3(B)xpuseHa He npesbiwana 95 % Likansl.

Bpema aHanusa — 15 MuH; BpeMa yaepxusaHusi 6eHs(a)nmpeHa — 5 muH, 6eH3(B)xpuseHa —13 MuH.

AHanuaupyeMble pacTBOpbl XpoMaTorpadomMpyioT ABaXabl B OAWHAKOBbLIX ycnoBusx. Mnowaau nukos
M3MEPSAIOT C NOMOLLLIO UHTErPaTOpPa MU BPYYHYIO Kak NPOU3BEAEHUE BbICOTHI NUKA U €ro LUMPUHLI HA MOJIo-
BWUHE BbICOTbI.

OnpepeneHue coaepxaHua 6eH3(a)nupeHa NPoOBOASIT METOAOM BHYTPEHHEr0 cTaHaapTa UnuM MeToa0M
noGaBok.
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5.3.2.2 Onpepenexne cogepxanus OeH3(a)nupeHa B pacTBope (SKCTpakTe), momydeHHom no 5.3.1,
METOAO0M BHYTPEHHEro craHgapra

Mpu ucnonbL3oBaHUmn Takoro cnocoba KONMMYECTBEHHON OLIEHKU MpeaBapuUTENLHO NPOBOAAT rPagyvpoBKy
xpomarorpada, ucnonb3ya rpagyupoBOYHbIE PAaCTBOPbI, MPUrOTOBMEHHbIE M0 5.2.5.

B ycnosusix, ykazaHHbIx B 5.3.2.1, 3anucbiBaloT MO TPU XPOMATOrpamMMbl AN K&XKAOTO U3 MPUrOTOBIIEHHbIX
pacTBOPOB M UBMEPAIOT MrioLaau NuKoB BeH3(a)nupeHa u 6eH3(B)xpuseHa. Onpeaendior cpeHeapudMETIECKOe
3Ha4eHue nnowaamn nukoB 6eHs(a)nmpeHa u 6eH3(B)xpuseHa, pacCUUTaHHOE U3 TPeX XpoMaTorpamm.

"pagynmpoBOYUHbBIN KOSPPUUUEHT K BbIMUCAIOT N0 hopMyne

k=TS 0

my - S,

roe msu m, — Maccbl BBEAEHHbIX B Xxpomartorpad 6eHs(a)nupeHa (my) n 6eHs3(B)xpuseHa (my) MKr;
Si1un S; — nnowaau nukoB 6ens(a)nupeHa (S;)u GeHs(B)xpuseHa (S,), oM.

MpaaynpoBOUHbLIN KO3MULKNEHT K pacCunTbIBAOT ANS Ka)gaoro pacteopa.

Ero 3HayeHuss He AOSDKHBI OTNUYATLCA OT CpeaHeapuPMETMYECKOrO 3HAYEHUA TrpasyupPOBOYHOTO
KoacbchmuymeHta 3 Bcex pesynbTtatoB bonee yem Ha 10 %.

Mpwn anuHe BonHbI BO3Byxaatowero ceeta 300 HM U 3MUCCUOHHOM huUnbTpe 418 HM 3HaUeHue rpagyw-
POBOYHOrO KoadppuumerTa cocrasnset 9,5.

MNepepn HayanomM aHanusa Ha craguy NOAroTOBKM NPOO K LWEenovyHoMy ruaponusy B npoby npoaykra u npo6y
KOHTPOILHOMO OMbITa BHOCAT NO 50 MKkn pactBopa 6eH3(B)Xpu3eHa MaccoBOil KOHUeHTpauum 0,5 mkr/cm®, O6e
npoObl NPOBOAAT Yepes BCe CTaAuU UCTbITAHMS, yka3aHHble B 5.3.1. Cyxoi octatok pacTBopsioT B 200 Mkn
aueToHuTpuna.

B ycnosusx, yKasaHHux B 5.3.2.1, 3anucbiBalOT XpoMatorpammbl pacTeopa 6eH3(a)nupeHa MaccoBOM
KOHUeHTpauuu 100 MKI/CM® 1 pactBopa GeH3(B)xpuseHa mMaccoBoi KoHUeHTpauuu 100 MKr/cM®, OTMevaloT
Bpems Bbixoga OeH3(a)nupeHa u BeH3(B)xpuseHa. 3aTem 3anucbiBaOT XPOMATOIPaMMbl NPOGbI KOHTPOSBHOTO
onbiTa ¢ aoGaskoi GeH3(B)xpu3eHa u npobbl NpoaykTa C Takou ke aobaskon GeH3(B)xpuseHa. Mamepsior
nnowgean nukoB GeHs(@)mmpeHa u 6eH3(B)Xpu3eHa Ha Xpomartorpammax nposbl NPoAYKTa U NPOObl KOHTPOSILHOTO
onbiTa.

Ona kaxgoi npoObl 3anMCLIBAOT MO BE XpomatorpaMmbl. M3 ABYX XpomaTorpaMMm pacCUuTbIBAIOT
cpeaHeapumeTyeckoe 3Ha4YeHe nnowaamn nukoB 6exs(a)nupeHa n 6eHs(B)xpuseHa.

Ha ocHOBaHUM MOMNyYeHHbIX AaHHLIX onpeaensioT maccy 6en3(a)nupeHa, Mkr, B npobe npoaykra mj u
npo6e KOHTPONbHOro ONbITa /7, No opmyne

m_. S, -K m,-S,-K
m1 — cm S1 , m2 — cm 2 , (8)
S; S,
rae my — macca bens(a)nmpeHa B npobe NpoaykTa, MKr;
my — macca 6eHs(a)nupeHa B npo6e KOHTPONbHOrO ONbITa, MKT;
Mem — macca 6eH3(B)xpu3eHa, BBeIeHHOro B NpoBy NpoaykTa U Npoby KOHTPONbLHOTO OMbITa, MKT;

Si1nS, —nnowaau nNukoB 6eH3(a)nMpeHa Ha XpomaTorpammax npobbl npoaykra (S;) U Npobbl KOH-
TPONbHOro onbita (S,), CM
S5, S4  —nnowaamn nuKoB 6eH3(B)xpu3eHa Ha xpomaTtorpammax npo6bl npoaykra (Ss) U npobbl KOH-
TPONbLHOTO onbiTa (Sy), oM’
K  —rpaayvpoBO4HbIi Koaq)(puuwem, YyCTaHOBMEHHbIN N0 5.3.2.2.

5.3.2.3 Ompenenenve coaepxaHusa 6eH3(@)nMpeHa B pacTBope (KCTpakTe), nonyyeHHOM no 5.3.1, MeToaoM
no6asok

[na KONM4eCTBEHHOM OLIEHKU NPU UCMONBL30BaHMKU METoAA A06aBOK OAHOBPEMEHHO C NPobol NpoaykTa
aHanNM3upyIOT Npoby KOHTPOSILHOTO OnbiTa. Ppakuuu, BbieneHHbIE u3 Npod NPOAYKTa U KOHTPOJSILHOIO OMbITa MO
5.3.1, pacteopsiotr B 400 Mkn auetonutpuna. MonyyeHHble pacTBOpbLI AENAT HA ABE YacTH, OTOMPasi MEHbLLYIO
yactb (40 Mkn) B NPOOMPKY UnK rpyLLeBuaHYIO KOnby.

3anucbiBalOT xpomatorpamMmmbl NpoGbl  NPOAYKTa, np06b| KOHTPOMBHOTO OMbiTa M Xpomatorpammy
pacTteopa 6eHs(a)nupeHa MaccoBoii KOHUEHTpauum 0,25 MKr/cM®. OTMevaloT Bpems Bbixoaa 6eHs(a)nupeHa.

B ocraBLumnecs yactu npobbl NPOAYKTA M KOHTPOSILHOIO OﬂbITa (360 mxn) genatot go6asky 10 — 20 mkn
pactBopa GeH3(a)nMpeHa MacCOBOW KOHUEHTpauuu 5 MKI/CM. Mony4yeHHble pacTBOpbl BHOBbL BBOASAT B
Xpomarorpad.
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Bce xpomMaTtorpamMmbl 3anucbiBaloT ABakabl. U3mepswoT nnowaau nukos OeHs(a)nupeHa. U3 aByx
XpoMaTorpaMmM pacCcyuTbiBaOT cpeaHeapudMeETNHECKOe 3HaYeHne nnowaan nuka 6eHs(a)nupeHa.

Ha ocHoBaHMM NOMyYeHHbIX AaHHbLIX ONPeAensaT maccy OeH3(a)nupeHa, MKr, B npobe npoaykra my u
npo6e KOHTPOMbHOro OnbITa /M, N0 chopmyne

m, -S m -S
m, = - ; My = . ’ (9)
S, 0,95, S,-0,9S,
rae mg,n m,— macca 6eHs(a)nupeHa, JobaBneHHas K 4acTu 3KCTpakTa us npobbl npoaykTa (mg,) u

Mpo6bl KOHTPOMBHOTO OMbITA (M, ), MKT;

SiuS, - mowaamn nukos BeHs(@)nupeHa Ha xpomartorpammax npobbl npogykTa (S;) v Npobbl NpoaykTa
¢ A06GaBKoil GeH3(a)nupena (S), cM’;

Ss;, S5 — nnowaau nukoB GeHs(a)nupeHa Ha xpomaTorpammax npobbl KOHTPOSILHOMO onbiTa (S3)
1 NpoBbl KOHTPOMbLHOTO OMbITa ¢ A0BaBKoW GeHs(a)nupeHa (S, ), oM’
0,9 - pons npoBebl, K KOTOPOW AenaloT Aobaeky OeH3(a)nupeHa.

5.3.3 Onpeagenenue coaepxaHuss OeH3(a)MMpeHa METOAOM CMNeKTPONyopuMeTpun NpU KOMHATHOM
TeMnepaType

Mpu onpegeneHun coaepxaHus OeHs(a)nupeHa MeToAO0M CrneKkTPOonyopuMeTpun OO HOBPEMEHHO C
npo6oil npoaykTa aHanuaupyloT Npoby KOHTPOMNbHOrO OnbiTa, B KOTOpyld AoGaBneHo 50 MKN pacrtBopa
GeHs(a)nMpeHa MaccoBOW KOHUEHTpaLuum 1 MKI/CM°.

Mony4yeHHble no 5.3.1 cpakuumn, coaepkaue GenHs(@)nmpeH, u3 npobbl NPoaykTa U NPoObl KOHTPOJSIb-
HOro onbiTa ¢ Aob6aekon, pacTBopsoT B 0,5 cm® Gensona u Janee noasepraloT AONOMHUTENbHOW OYUCTKE B
TOHKOM CJI0€ aLeTMNUPOBAHHON LIeNIioNo3bl.

Ona atoro nnactuHky 20 x 20 ¢M, NOATOTOBIIEHHYIO, KaK yka3aHo B 5.2.2, aemaT Ha aea nons: 6okoBoe —
LUMPUHOW 1,5 — 2 CM 1 OCHOBHOE, NMPOBOAS MO CROK copbeHTa ckanbneneM UM TOHKUM Lunatenem pasge-
nuTenbHY0 nonocy. Ha ocHOBHOE norne CroLLHOW| NOSIOCOM, OTCTYMUB 2 CM OT HMXKHErO Kpas NiacTUHKU U
no 1 cm ¢ BOKOBbLIX KpPAeB, HAHOCAT pPacTBOp PpakLuK, BbiAeneHHO| no 5.3.1. PacTBOp HAHOCAT C NOMOLLBIO
TOHKO OTTSIHYTOTO Kanunnspa iy MUKpOLLNpULa, pasMep NATEH He A0SKeH npeBbiwaTtk 5 mm. [na konude-
CTBEHHOrO NEpeHoca BELLECTBA €ro ABaXbl CMbIBAIOT CO CTEHOK KONGbl HeboNbLIMM KOnNu4YecTBOM GeH3ona
(0,4 - 0,6 cM®). Ha cTapToBYIO NMHWIO BOKOBOTO NOMA HAHOCAT B TOUKY 5 MKN pacTBopa 6eH3(a)nupeHa MaccoBoi
KOHLEHTpaLuu 1 Mkr/cM®. Tlocrnie MOMHOro WCMapeHus pacTBOPUTENA MNACcTUHKY MOMELLAIOT B NpeaBapu-
TenNbHO HaCbILEHHYI0 XpomaTtorpaduyeckyto kamepy noa yrnom 70° — 85° n npoBoaAT 3MOMPOBaHUE B CMECU
3TUNOBOrO CNMPTA, aueToHa M BOAbI, B3ATbIX B COOTHOLWEHUM 60:25:15. Koraa (ppoHT pacrteoputenst 4OCTUTHET
2 CM OT BEpXHEr0 Kpasi MNacTUHKKM, €€ BbIHUMAIOT U3 Kamepbl, BbICYLUMBAIOT HA BO3AYXE U NPOSBIISIIOT XpOMa-
Torpachuyeckylo 30Hy OeHs(a)nupeHa noa namnow ynbTpacduonetoBoro obnydatend. Cop6GeHT u3
30HbI GeH3(a)nMpeHa ¢ OCHOBHOrO MONsi C MOMOLUBIO CKanbnens Wnu TOHKOrO wnatens cockabnueaiotr c
NNacTUHKU U NMEPEHOCAT HA CTEKNMAHHBINA hunbTp, € KOTOPOTrO BELECTBO SMIOUPYIOT B HECKONbKO NMpMeMOB
50 cM® GeHsona B KOnBbl BMECTUMOCTbIO 100 CM°, Aarnee pacTBOPUTENb YNapuBaloT 40 HEGOMbLLIOTO 06bema,
OCTaTOK PaCcTBOPUTENS YAANsAT NOTOKOM BO3ayxa u o6aensior B kondy 1 oM’ Gensona.

Ha cnektpodnyopumeTpe npu AnuHe BonHbI BO3OyxaatoLero ceeta 386 Hm B gnanasove 400 — 440 Hm
MPW CKOPOCTU CKaHMpoBaHuA 60 HM/MUH 3anuMCLIBAOT CMEKTPbl doriyopecueHuun npobbl NnpoaykTa u npoobl
KOHTPONbHOrO onbiTa ¢ Ao6aBkoii 6eH3(a)nupeHa.

CneKkTpbl pacTBOPOB 3anMUCLIBAIOT B OAHOM PEXUME YCUIEHUS, PErynupys wenbs u koddduuueHTt
YCUMNEHUA No pacTBOPY KOHTPOJSbHOW NpoObl Tak, Y4ToObl curHan 6eHs(a)nupeHa npu 406 HM cocrasrnsin 0,4 — 0,6
wkanbl npubopa. [ns kaxaoro pactBopa CrnekTp 3anucbiBaloT ABaxabl, 40OMBasCb XOpoLleit BOCMPOU3BO-
AUMOCTU. Ha nonyyYeHHbIX CnekTporpammax B MakcumyMe npu 406 HM M3MEpAIoT B MUMNIMMETPAX BbICOTY
cnekTpaneHOW nuHum 6eH3(a)nMpeHa ans npobbl NPpoaykTa M NPOoObl KOHTPONBHOTO OnbiTa. PaccuyutbiBatoT
cpepgHee 3HaueHue BbICOT BeH3(a)MmpeHa No AaHHbIM ABYX CnekTporpamm. pu BbICOKMX YPOBHSIX coaep-
»aHua GeHs(a)nupeHa B npoaykte npobbl pasbaBnsioT 6EH30MOM M BHOBb 3aMMCLIBAKOT CMEKTP B TOM e
PeXUME YCUNEHUSA, YTO U AN KOHTPOIbHOM Npo6bl.

MpoBoaAT ABa napannesnbHbIX onpeaeneHys.
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5.4 O6paboTKa pe3ynbTaTOB

5.4.1 Maccoeyto gono 6eHs(a)nupeHa B npoaykre X;, %, wunu X, MI/Kr, npu UCNONb30BaHMU MeToaa
BbICOKO3I(MEKTMB HO M XMAKOCTHOM XpoMaTorpadum BeIYUCTAIOT Mo popmMynam:

_(my—m,)-100 (my =My -m, -V
"~ m-1000-1000 m

X, 1074 (10)

X, =TT, (11)

roe my — macca 6eH3(a)nmpeHa B npobe NpoaykTa, MKT;
m, —Macca 6eHs(a)nupeHa B NpoGe KOHTPOIILHOIO ONbITA, MKT;
m — Macca nNpoAaykTa, B3siTas A4NA aHanusa, T.

5.4.2 Maccosyto gono GeHs(a)nupenHa B npoaykte Xi, %, wnu X, MI/Kr, Npu MCNONb3OBaHWM MeToAa
CNEKTPOPSYOPUMETPUMN BBIYUCTAIOT MO POpMy naM:

Ca 100-H-V100 _cq H-V 04

Xy = = (12)
Hs -m-1000-1000 Hy-m
H-V
X2 =&, (13)
Hy -m

r4e Csr — MaccoBas KoHUeHTpauua GeHs(a)nupeHa B paboyem pacTBope, NPUrOTOBIEHHOTO NO 5.2.4 u
[00aBneHHOro B NPOGY KOHTPONbHOrO ONbITa, MKF/CM3;
H - BbICOTa cnekTpanbHOi NuHUKM GeH3(a) NMpeHa Ha cnekTporpaMmMe Npoobl NPOAYKTa, MM;
H.: — BbICOTa cnekTpanbHOM NUHUKM GeH3(a)nMpeHa Ha cnekTporpamMmMe NPosbl KOHTPOSLHOTO ONbITA, MM;
V - obbem pabouero pacteopa 6eH3(a)nupeHa, 400aBNEHHOTO B NPOGY KOHTPOSbHOTO ONbITA, oM,
T - mMacca HaBeCku NpoAyKTa, B3SITOTO AN UCNbITAHKSA, T.

PesynbTat OKpyrnaioT 4o BTOPOM 3HavyaLleun uudpsbl.

3a OKOHYaTenbHbIM pesynbTaT UCNbLITAHUA NPUHUMAIOT cpeaHeapudMeTHYeckoe ABYX naparnnesbHbIX
onpeaeneHuin C TEM Xe YMCIOM 3HaYaLmXx Ludp.

Ecnu pacxoxaeHue mexq@y pesynstaramu napannerbHbixX onpeaeneHuin He npesbiwaert | X, — X5 | £ 0,01 DX,
rae Xi, X; n X — pe3ynbTathl napannensHbIX onpeaeneHui n ux cpeaHee apumetTnieckoe, a d — HopmaTuB
KOHTPONA CXOAUMOCTM, TO cpeHee apudmeTruueckoe X NPUHMMAIOT 3a pesynbTar aHanusa. B npoTuBHOM
cny4yae aHanus noBTOpsIlOT. 3HaYeHUe HopmaTuBa d npuseaeHo B Tabnuue 3.

Mo nonyyeHHOMy pe3ynbTaTy aHanu3a X u 3Ha4YeHUIO0 OTHOCUTENbHOW NMOrPELLHOCTU O, NPUBEAEHHOW B
Tabnuue 3, paccuuTbIBalOT abCONOTHYIO norpelwHocTb 4 = 0,016X.

PesynbTat aHanusa npeacrasnsiot B Buae (X + A), mr/kr unu % npu P = 0,95.

5.5 KOHTPONb TOYHOCTU pe3ynbTaToB aHanusa

BHyTpeHHuUi onepatuBHbii KOHTPONb (BOK) kayectBa pesynbTaroB aHanusa BKIIOYAET KOHTPOJSb CXO-
AUMOCTH, BOCMPOM3BOAMMOCTU U TOYHOCTU pe3yrbTaToOB aHanu3a.

5.5.1 CxoAUMOCTb mapansenbHbIX OnpeAerieHnit KOHTPONUPYIOT ANA KaX40W aHanu3upyemoi npobbl
cornacHo 5.3.

5.5.2 ins npoBeeHuss KOHTPONsi BOCNPOU3BOAUMOCTH UCNOMb3yIOT paboume npobhul. Mpoby aensat Ha
JB€E paBHble YaCTU M aHanNu3upyloT B COOTBETCTBUU C METOAMKON B pasHbiX naboparopusx unu B OA4HOW
nabopatopuu, MakCMMarnbHO BapbUpPys YCMOBUS NPOBEAEHUA aHamnu3a, T. € UCMONb3YKT pasHble HAbopbI
MEPHO MOCYAbl, aHANU3bl BLINOMHSIOT B PA3HbIE AHU UK ABA PA3NUYHbIX aHANUTUKA.

Bocnpoun3BoaMOCTL KOHTPOSbHbLIX aHANM30B NMPU3HAIOT YA0BMETBOPUTENLHO, ecnm | X1 — X, | < 0,01 DX rae
Xi, Xo n X — pesynbTaTbl aHanu3a ofgHoM U Tow e npobbl, NOMy4YeHHbIe B pasHbiX labopaTopuax unu npu Bapbu-
pyIOLLMX YCrOBUMSX B OAHOW raboparopum u ux cpegHee apumeTmdeckoe sHadeHue, D — 3HaveHne HopmaTuea
BHYTPEHHErO OMEepPaTMBHOrO KOHTPOXISA BOCNPOM3BOAMMOCTI. 3HaYeHWe Hopmaruea D npusegeHo B Tabnuue 3.

Mepuoa4HOCTL NPOBEAEHUS KOHTPONSA BOCNPOU3BOAUMOCTU — HE peXe OZHOTO pa3a B ABE HeAemnu
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Tabnuua 3 — [InanasoH U3mMepeHuii, 3Haye HUe XapaKTePUCTUKH OTHOCUTENbHOI NOTrpPeLHOCTH U HOPMAaTUBbI
onepaTMBHOIO KOHTPONSA Crly4YalHOW COCTaBNAIOLEH OTHOCUTENbHOW NOrPEeLHOCTH (CXOAUMOCTH U
BOCNPOM3BOAUMOCTHU) NpU AOBEPUTENbHON BeposaTHocTu P= 0,95

XapaKkTepuctmka
norpeLUHoCcT!
(rpaHuubl MHTEpBana,
B KOTOPOM NOrPeLLHOCTb
HaxoAUTCA ¢ 3afiaHHOW
BEPOATHOCTLIO) * O, %

Ot 0,0001 go 0,001 BknHOY. 42 40 60
Cs. 0,001 pno 0,002 Bkntou. 29 28 42

HopmaTtuBbl onepaTuBHOro
KOHTPONS CXOAMMOCTH on, %
(ANs ABYX pe3ynbTaToB
napannensHbIX
onpegeneHuin, n =2)

HopmaTtus onepaTuBHOIO
KOHTPONS BOCNPOW3BOA UIMOCTU
Demi, % (aNA ABYX pe3ynbTaros

nsMepeHuin, m = 2)

[vana3oH namepeHuis, Mr/kr

5.5.3 [Ind npoBeageHUss KOHTPONA TOYHOCTM WCMOMb3yloT paboyme npobbl C M3BECTHOW A06aBKON
6eHs(a)nupeHa. Mpoby aenaT Ha ABe paBHbIE YacTK, NEPBYIO U3 KOTOPbIX aHANU3UPYIOT B COOTBETCTBUU C
METOZIMKOM, a BO BTOPYIO BBOASIT U3BECTHYIO A00aBKy OeH3(a)nupeHa u 3aTeM Takke aHanu3upyloT B COOT-
BETCTBUM C METOAMKON. BenuuuHa pnobasku gomkHa cocraBnatb 50 — 150 % copepxaHua 6eHs(a)nupeHa B
aHanusupyemou npobe.

TOYHOCTb KOHTPOMbHBIX AHANU30B NPU3HAIOT YAOBNETBOPUTENLHOW, ecm |[X; — X — ¢ < K, e Xy, Xa n ¢ —
pe3ynbTaTbl KOHTPONbHLIX aHanu3oB npoObl ¢ AobaBkoW OeH3(a)nupeHa, peanbHOW NpoObl U BEnU4MHA
nobaBku 6eHs(a)nMpeHa cCOOTBETCTBEHHO; K — HOPMaTUB ONEPATUBHOTO KOHTPONS TOYHOCTU.

HopmatuB onepaTUBHOFO KOHTPOJISi TOYHOCTU PacCUHUTHLIBAIOT No hopMynam:

npu NpoBeAeHun BHyTpunabopaTopHoro koHTpona (P = 0,90)

K = 0,84, /(AX1 Y +A4)%; 14

npu NpoBeAeHnn BHeLHero koHTponsa (P = 0,95)

K= 1/(Ax1 Y+ 407, (15)

rae Ay, M Ay — 3HAYEHNUA XapaKTEPUCTUKM MOTPELLHOCTH, COOTBETCTBYIOLIME MACCOBOW KOHLEHTpaLum

GeH3(a)nupeHa B npobe ¢ gobaBkon GeHs(a)nupeHa u B peanbHou npobe;
4,,=0,016,X, n 4x= 0,016, X, rae X; u X — Maccosas koHueHTpauus GeHs(a)nupeHa B npobe

¢ nobagskoi u B peanbHou npobe, mr/kr unm %;
3HayYeHMs OTHOCUTENBHON NOTPELHOCTH &, (5,,) npuBeaeHsl B Tabnuue 3.

KOHTpOsb TOYHOCTM aHanu3a NPOBOASAT He pexxe OAHOIo pa3a B Mecsl, a Takke Npu CMeHe peakTMBOB
nocre AnNUTENLHOTO NepepiBa B paboTe.

Mpu NpeBbILLEHWIA HOPMATUBOB ONEPATUBHOTO BHYTPEHHENO KOHTPONS TOYHOCTU MPOBOAAT MOBTOPHLIE
aHanu3bl. Mpy NOBTOPHOM NPEBLILLEHWM YKa3aHHbIX HOPMATMBOB aHanu3bl NPUOCTAHABIMBAIOT, BbISICHSIOT
NPWUYUHBI, NPUBOAALLME K HEY[OBNIETBOPUTESIbHLIM Pe3yibTaTaM, U YCTPaHSIOT UX.

PesynbTatbl BOK 3aHocaT B cneyuanbHbIi XXypHan.

6 TpeboBaHMUA TEXHMKMN 6€30NACHOCTU

6.1 Mpu BLINONHEHUN U3MepeHuin Heobxoaumo cobmiogatb TpeboBaHus GesonacHocTu npu pabote ¢
xumunyeckummn peaktusamm no NOCT 12.1.007, TpeboBanusa noxxapHoi 6eszonacHoctu no NOCT 12.1.004 u
TpeboBaHua anektpobesonacHocTu no MOCT 12.1.019, a Takke TpeboBaHUs, U3NOXEHHbIE B HOPMATUBHOM
OOKYMeHTe Ha cnekTpoddnyopumeTp, XMAKOCTHLIN XpomaTtorpadd, OCBETUTENb YNbTPaduONeToBbIN U Ap.
npuBopbl u obopyaosBaHue.

6.2 lNMomMeLyeHue, B KOTOPOM NPOU3BOAUTCA BLINOSNHEHUE U3MEPEHUA, AOITKHO ObiTb CHAMXEHO NPUTOYHO-
BbITSDKHON BeHTunsauuen. Paborbl Heo6xoaumo NpoBOAUTL B BbITSXHOM LUKaddy C MCMOSIb30BAHUEM PE3NHOBLIX
nep4aTok.
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6.3 PacrBopbl beH3(a)nupeHa, a Takxe 0TpaboTaHHblE OKUCb aniOMMHMSA M aLeTUIIMPOBAHHYIO LENIONo3y
nocne ucrnonb3oBaHust HeobxoauMo obpaboTaTb KPENKMM PacTBOPOM MapraHUOBOKKUCOro kanua no FOCT 5777
ans okucnexua 6eHs(a)nupeHa, Nocne Yero pacTBop CNMBAIOT B KaHanmM3auuio 00nbLUIMM KONMYECTBOM BOJbI.

7 Tpe6oBaHus K kBanudumkauum oneparopa

K BbINONMHEHMIO U3MEPEHUA M 06GpaboTke MNOJYYEHHbIX PEe3yrbTAaTOB [OMYCKATCA ChneuuanucTbl,
MMEIOLLIME BbICLLIEE UMK CneunanbHOE Xumudeckoe o6pasoBaHue Unu onbIT paboThl B XUMUYECKON nabopa-
TOPUM U BRagetoLme TeXHUKOW XpomaTorpachuieckoro U crnekTpochnyopuMeTpU4ECKOro aHanusa, OCBOMBLUME
MeToAbl aHanusa B MpoLecce TPEHUPOBKM U YNOXMBLUMECS B HOPMATMBbLI ONEPaTUBHOTO KOHTPOIs MNpu
BbINONHEHUW NPOLIEAYP KOHTPOMS NOrPELUHOCT U aHanu3a.
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MpunoxeHne A
(cnpasouHoe)

Bubnuorpadgus

H.OkKTaH

H.'ekcaH

3pup neTponenHbin 40 — 70 °C

ANIOMWHKA OKUCb 4N1A XpomaTorpadum 2 cTeneHn akTUBHOCTU

AueToHUTpUN

Llennionosa MUKpoKpucTannuyeckasi nopoLuKoBas

Cunukarenb mapku ACKI
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