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IIpeaucsioBue

1 HOAT'OTOBJIEH 1 BHECEH pecnyGiMKaHCKUM TOCYJapCTBEHHBIM
npeanpuaTieM «Ka3axcTaHCKHH HHCTHTYT CTAaHHAPTH3AIMH W CEPTHQHKAIHANY,
oObeauHEHHEM Iopuandeckux JHI «KaszaxcraHckas accommamms TEXHHIECKOTO
HOPMHPOBAHUS U CEPTHGHUKAIIN .

2 VTBEPXJEH U BBEJIEH B JIEMCTBHUE Ilpukasom Ilpeacenarens
Komurera TeXHHUECKOTO pETyIUPOBAHMA H  METpoJorum MUHHCTEPCTBA
MHJyCTPUH W HOBBIX TexHosoruil Pecnyonuku Kazaxcran ot 4 Hosa6ps 2011 rona
Ne 595-on.

3 Hacrosimmii craHmapT HMOSHTHYEH MEXAYHAPOAHOMY  CTAHAAPTy
ISO 15141-1:1998 Foodstuffs. Determination of ochratoxin A in cereals and cereal
products. Part 1. High performance liquid chromatographic method with silica gel
clean up (Ilpomykrsl mumeBbie. OnpenencHue COACPKAHHS OXPATOKCHHA A B
3epHe U 3¢pHOBbIX NpoaykTax. Yacts 1. Meroa BeicOk03(HEeKTHBHOM XKHAAKOCTHOMH
XpoMaTorpadi ¢ OYHCTKOH crnkaresieM). OdumuaabHOM BEPCHEH SBIISECTCS
TEKCT Ha 'OCY/JAPCTBEHHOM H PYCCKOM SI3BIKE.

MexnayHnapoansiii  ctanmapt — paspabotan  Texaudeckum  KomuTeToM
ISO TK 34 «Cenbckoxo3saiicTBeHHBIe THIIEBBIC TPOAYKTHY, [lomkomurer SC 4
«3makoBrie 1 6000BEIEY, corflacHO COTNAIICHHUIO 0 TEXHHYCCKOM COTPYIHHYCCTBE
mexay ISO u CEN (Benckoe cornameHue).

[eperox ¢ aHTTHMHCKOrO A36IKa (en)

CrerneHb COOTBETCTBHA — WAcHTHUHAsA, [DT

4 CPOK TTEPBOI1 ITIPOBEPKH 2018 ron
HHEPHOUYHOCTD ITPOBEPKH 5 ner
5 BBEJIEH BIIEPBBIE

Hughopmayus 06 usmeHeHUAx K HACMOSUWEMY CMAHOAPMY NYONUKYemcst 6
exce200HO  uszoasaemom  uHgopmayuonnom  ykazameie — «Hopmamuenvie
OOKYMEHMbl N0  CMAHOGPMU3AYUU», d MEKCM UIMEHEHUll U NONpasoK — 6
eceMecsyHO  u30agaemuix UHGopmayuonnvix ykasamensx «locyoapcmeennuie
cmanoapmely. B cnyyae nepecmompa (3amenvi) uiu OmMeHul HACMOSUWE20
cmavoapma  coomsemcmsyiowee  yeeoomnenue  Oyoem  onyoOnuKo8aHo 6
edcemMecsiuHo  u30asaemMom ungopmayuonnom yxazamene «locyoapcmeennvie
cmaHoapmuly»

Hacrosmmii crammapT He MOXET OBITh MONHOCTBIO IJIH YaCTHIHO
BOCIPOM3BEACH, THPHKUPOBAH H pacnpocTpaHeH Oe3 paspemeHns Komurera
TEXHHYECKOTO PErYIHPOBAHUA H METPOJIOTHH MHHUCTEPCTBA HHIYCTPHH U HOBBIX
Texraonoruii PecrryOmmkn Kazaxcran
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I'OCYJIAPCTBEHHBIN CTAHJIAPT PECHYBJIMKHA KA3AXCTAH

IIPOIYKThI IIUIIEBBIE
OIPEJEJIEHUE COJIEPKAHUSI OXPATOKCHHA A B 3EPHE U
3EPHOBBIX I[TPOJIYKTAX

YACTbD 1
METO/I BBICOKO?®®EKTUBHOM KNJIKOCTHOI
XPOMATOI'PA®UU C OYUCTKOM CUINKATEJIEM

Jara BBenenns 2013-01-01
1 O6aacTh NpUMeEHEHUs

B HacTosiieM CTaHAApTe YCTAHOBICH METOI OMPEACICHHS COACPIKAHMA
OXpaTOKCWHA A B 3¢pHE M 3EPHOBHIX MPOAYKTaX, MpeBBImaromuii 0,4 MKI/KT, ¢
ITOMOIIBI  BBICOKOA(D(EKTHBHONW OIKUIKOCTHOW XpoMaTorpadmm ¢ OYHCTKOI
CHJTHKAreJIeM.

Hacrosmwmii MeTOx YCHEITIHO MOATBEPXACH IOBYMS MEXIIa00paTOpHBIMU
HCCIEI0BAHUAME MYKH W3 IIGJIFHOTO 3¢pHA TIICHHUIB ¢ coaepkanneM 0,4 MKr/kr
u 1,2 MKT/KT OXpaTOKCcHHA A, IPOBEISHHBIMHU COTIacHo [1].

TMPUMEYAHUE MHoOrouncieHHsle 1abOpaTOpHbIe OMBITHI MOKAa3ajiH, YTO HACTOSLIHIA
METOJl TAaKXKe MOXKET IPUMEHSTbCS I 3EPHOBBIX, CYXO(PYKTOB, MAacCl€HHYHBIX KYJLTYD,
6000BbIX, BUHA, MKBa, PPYKTOBBIX COKOB H chiporo kode, [2], [3], [4].

2 HopMaTHBHBIE CCHIIIKH

Jliss DpAMEHEHHS HACTOAINETO CTaHAapTa HEOOXOAMMBI  CIEIYIOIIHe
CChUIOUHbIE HOPMATHBHBIE JOKyMEHTbI. JIJIsl TaTUPOBAHHBIX CCHUIOK MPHMEHSIOT
TOJIKO YKa3aHHOE W3JaHHE CCHUIOYHOTO JOKYMEHTa, ANA HEeJaTHPOBAHHBIX
CCHUIOK HPHMEHSIOT MOC/IENHEE W3/IaHHE CCHUIOYHOrO NOKYMEHTa (BKIIIOYas BCE
€ro H3MCHCHHSA).

CT PK 1.9 — 2007 T'ocymapcTBEHHAs! CUCTEMA TEXHUYECKOTO PEryJIMPOBaHUA
Pecrybnmukm Kazaxcran. [Topsaaok mMpAMEHEHUS MEXIYHAPOAHBIX, PETHOHAIBHBIX
¥ HAIIHOHAIBHBIX CTAHAAPTOB WHOCTPAHHBIX TOCYJAPCTB, APYTHX HOPMATHBHBIX
JOKYMEHTOB Mo cTaHzapTu3anin B Pecnybmke Kasaxcran

EN ISO” 3696:2005 Water for analytical laboratory use. Specification and test
methods (Bona uist naGopartoproro ananu3a. TexHuueckue TpeOGOBaHUSA M METOABI
HCIIBITAHUH ).

’ Tpumenserca B coorserctsun ¢ CT PK 1.9

HN3nanue opuumpaabHoe
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TMPUMEYAHUE Ilpu nons30BaHWM HACTOSIOMM CTaHAAPTOM LieJIeCOOOPa3HO NPOBEPUTH
JIGUCTBHE CCBUIOYHBIX CTaHAApTOB N0 YyKkasatemo «HopmaTtuBHbIE JOKYMEHTHI IO
CTaHAApTH3aLUH», COCTABICHHOMY IO COCTOSIHMIO Ha 1 siHBapa TeKyLlero roja, M IO
COOTBETCTBYIOLIMM MH(POPMAIIMOHHBIM yKa3aTelsiM, ONyOINKOBaHHBIM B TeKyllem roay. Ecmn
CCBUJIOYHBbIH JOKYMEHT 3aMeHeH (M3MeHEH), TO IPH MOJb30BaHUH HACTOSIIMM CTaHAAPTOM
clielyeT PYKOBOJCTBOBATHCS 3aMEHEHHbIM (M3MEHEHHbIM) craHzapToM. Ecim cCputOYHBII
JOKYMEHT OTMEHEH 0e3 3aMEeHbl, TO T0JIOKEHHE, B KOTOPOM /IaHa CChUIKA HA HETO, MPUMEHSIETCS
B Y4aCTH, HE 3aTPATUBAIOIIEH 3Ty CCHUIKY.

3 CyuHocTs MeToa

Oxpatokcua A (OTA) oskcTparupylOT MNpH MOMOIIM TOAyoJa MOCHe
OKHCJIEHHS COJITHOW KHCIIOTOW M TOCIE TOro, Kak MOHHasg CHja pacTBopa ObLia
NOBHIILIEHA MyTEM O0ABJICHUS XJIOPHAA MarHus. DKCTParHpOBAHHOE BEILECTBO
OUMILAIOT TPH TIOMOIIA MHWHH-CWIMKAreJieBOW  KOJIOHKH, COJEp>KaHHe
OXPaTOKCHHA A ONpeenseTcsi NPy MOMOILIH BHICOKO3(dEKTHBHOMN KHUAKOCTHOM
xpomarorpadun (BOXKX) ¢ kononko# as o6paméno-daszosoii xpomarorpaduu u
(ityopeceHTHOr0 JAeTeKTOpa. Pe3yibTaT HCHOBITAHWS NOATBEPXKAAIOT, €CIH
HEOOXOMMMO, TYTEM JCPUBATH3AMMAN C TPEX(PTOPUCTHIM OOpPOM B PacTBOPE
mMeranona [5], [6].

IMPUMEYAHHE OxpaTOKCHH A BBI3BIBa€T Pa3pyHICHHE MOYEK W MEeYeHH, U BEPOSTHO,
AByAeTcs KaHieporeHoM. Heobxonumo cobmomaTh Hayiexalnue Mepsl OCTOPOKHOCTH [7] mpu
ofpamneHny C TaKMMH COCAMHEHHAMM, M B OCOOEHHOCTHM u3berath OOpalleHHs] C TaKUMH
COEIVHEHMSIMH B CYyXOM BHJAE, TaK KaK dJIEKTPOCTATHKA MOXET MPUBECTH K HX PACCEHBAHHIO U
BAbIXaHMIO0. CTEKIAHHYIO JNabOpaTOpHYI HOCYdy MOXKHO aesuHpuiumposath 4 % pacTBOPOM
TUIOXJIOPUTa HATpus. PexkoMeHayercss H3y4uTh OQMUHMANbHBIH OT4eT MEXIyHapOIHOro
areHTCTBa 10 M3y4eHuro paka (BO3) [8], [9].

4 PeareHrnl

IIpu mpoBeneHHH HCTBITAHUA, €CITH MHOE HE MPEAYCMOTPEHO, HEOOXOIUMO
HCITIOJIb30BATh TOJBKO PEArcHTH C MPU3HAHHOW aHAJIMTHYECKOM YHMCTOTOH H
TONIFKO IMCTHULIHPOBAHHYIO BOAY HJIM BOAY C | CTEMEHBIO YUCTOTHI COIVIACHO
EN ISO 3696. PacTBopsl JOMKHBI UMETh YPOBEHb KaueCTBA, COOTBETCTBYFOIHIA
ucnbiTanuo BXX.

4.1 Cynndar HaTpus, O€3BOAHBIN.

4.2 besponnas ykcycHas kucinota ¢(CH;COOH) = 98 %.

4.3 PactBop comnsno# kucnotel ¢(HCl) = 2 monb/n.

4.4 Pacteop xnopura maraus ¢(MgCl,) = 0,4 monb/i.

4.5 AUCTOHATPHIL.

4.6 Tonyoun.

4.7 H-TEKCaH.

4.8 JlmxnopmeTaH.

4.9 Aneron.
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4.10 Metanon.

4.11 Cwmemannsiii pactBopurens I, Toayonm (4.6) u Ge3BomHas yKCyCHas
kuciaota (4.2) 99:1 uacreii o oobemy (V + V).

4.12 Cwmemannsiii pactBopurens II, auerom (4.9) u Ttomyonm (4.6)
5+95(V+V)

4.13 Cwmemannsiii pacrBopurens I, Tomyonm (4.6) u GesBomHas yKCyCHas
kuciora (4.2) 90:10 (V + V).

4.14 PactBop monemkHOM (hasbl, cMemmBaoT 99 vacreit aneronutpuna (4.5)
¢ 99 yactamu mo obvemy Oe3BOMHOW YKCYCHOM KHCIIOTHI (4.2) W Jera3mpyior
TIepe T UCIIOIb30BAHUEM.

4.15 Tpexdropuctsiit 60p.

4.16 TpexdropucTslii 60p B pactBope Metaroma, p(BF;) = 14 r/ 100 mi.

IMPUMEYAHUE Heo6x011MO HCIONB30BATh XOPOLIO (HYHKUMOHUPYIOIYIO BBITSIXKKY.
Heobxoanmo n3berats KOHTaKTa ¢ KOXKell, [MIa3aMU U AbIXaTeIbHBIMH My TAMH.

4.17 OxparokcwH A, B KPUCTAUIMYECKOW (opMe WIM B BHAE IUICHKH B
aMITyJax.

4.18 McxomHEIi pacTBOP OXpaToOKCHHA A, pacTBOPAIOT 1 MKr oxparokcHHa A
(xpuctamel) (4.17) unu comepxanue 1 ammynbl (eC/iM OXPaTOKCHH A MOJydYeH B
BHJC TUICHKM) B CMEIIaHHOM pactBoputene [ (4.11) mng mojyueHus pacTBOpa,
COZIEPIKAIIETO MPHOIU3UTENHHO OT 20 MKT/MIT 0 30 MKT/MJI OXpaTOKCHHA A.

s onpeneneHus TOUHON KOHLEHTpalMu HEOOXOAMMO 3apEerucTpUpoOBaTh B
Ka4ecTBE UCXOMHOH KOHIICHTPAIIMH KPHBYIO TIOTJIOMICHHS MEKAY JUTWHOW BOJTHHI B
300 am m 370 HM c mHTepBaNOM B 5 HM B KBapueBoi ktoBere 1 cm (5.5) co
cMmenraHHeIM - pactBopuresniemM [ (4.11). JlnuHy BOJHBI TIPH MAKCHMATBHOM
MOTJIOIICHUY ONPENSIIAT MYTeM PErHCTPAlMK MAaKCHMAIIbHOrO 3HAYCHHA C
WHTEpBAIOM 1 HM B KadeCcTBE CTAaHJAPTHOTO. PacCYMTHIBAIOT MAacCOBYIO
KOHIICHTPAIIMIO OXPAaTOKCHHA A, pora, B MAJUTUTPAMMAX HA MIJUTHJIMTDP pacTBOpa
mpu oMot Gopmyner (1):

M x100
™ kx§

M

Poy =4

rie Amax - TOITIOIIEHWE, ONPEACNICHHOE IIPU MAaKCHMAJIbHOM 3HAYCHUH
KPHBO# moriomenus (3aeck: npu 333 HM);

M - oTHOCHTENBHAS MOJICKYIIsIpHAst Macca oxpaTokcuaa A (M = 403 r/mons);

k - MomApHBIH K03(hGULMEHT MOTIOMIEHHsS OXPATOKCHHA A B CMEIIaHHOM
pactBopurerne I (3gecs: 544 M2/MOIB);

0 - TOJIILFHA CIIOS KIOBETHI, CM.

4.19 CranmapTHBIH PacTBOp OXPAaTOKCHHA A pory = 1 MI/MJI, mpyU TOMOLIH
ITOTOKA a30Ta BEITAPHBAIOT 10 CYXOro COCTOsHMA 1 M ucxomHoro pacteopa (4.18)

3
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WK aNWKBOTHYIO MOPIHIO, SKBHBATCHTHYIO abcommoTHOMY KommuecTBy 100 MKr
oXpaTokcmHa A, W pa3daBiaroT M0 momydeHHs oOvema 100 M mpm momormn
pacTBopa noBIKHOM (assl (4.14).

Tako# pacTBOp XpaHHUTCS B XONOAWIBHON ycTaHOBKe Ipu Temnepatype 4 °C.
CrabuibHOCTB pacTBOpPa HEOOXOAUMO NPOBEPATH.

4.20 TpaaynpoBOYHBEIE PAacTBOPHI OXPATOKCHHA A, HPH MOMOIIN TTHMIETKH
JI00ABIISIOT ONPEJICIICHHBIE O0OBEMBbI CTAHAAPTHOTO PACTBOPAa OXPAaTOKCHHA A
(4.19), nampumep, 1 ma, 2,5 v, 4 Min 1 5 M B MepHYIO KonOy 00BeMOM,
Hanpumep, 100 mi (5.12) u pa30aBisAfoT DO OTMETKH IPHU IIOMOIIH PacTBOpa
moasmwkuo#  (aser (4.14). Copepxkanme OXPaTOKCHHA A B KaIMOPOBOYHBIX
pacTBopax IOKHO HaxoguThes B mpemenax oT 0,2 Hr go 1,0 Hr Ha oObeM
HHKeKIuH 20 MKJI.

4.21 PacrBop runoxiopura Harpus #(NaOCl) =4 r/ 100 mu.

5 Anmaparypa

Hcnoms3yeTest 00bruHas 1abopaTopHas anmaparypa, a Takke:

5.1 JlaGoparopHas MeJIbHUIIA, C BO3MOXXHOCTBIO IIOJIYUEHHs UaCTHIL
pasmepoM 110 1 Mm.

5.2 PoropHBIH wucmapuTenb, ¢ BOAAHOH OaHel, peryaupyeMod mpn
temmeparype ot 20 °C mo 50 °C.

5.3 MexaHWYECKHA BCTPAXHBATEND.

5.4 CnextpomeTp, TOAXOMAMUN 1T W3MEPCHWI TPH JUTHHE BOJHBI OT
300 5M 1o 370 HM, ¢ HIMPHHOM CIEKTPALHOH MOJIOCH HE Ooiee + 2 HM.

5.5 KsapnoeBble KIOBETH, C TOMLMHOH 1 CM M HE3HAYUTEILHBIM
TIOTJIOMIEHHEM IIpH mmpuHe BOMHBL 0T 300 HM 10 370 HM.

5.6 llentpudyxHsie npoOupkw, Hampumep, obOvemom 250  m,
W3rOTOBJICHHBIE M3 IOJMATHWIEHA TMOBbIIeHHOH 1wotHoctn (IIDIID), ¢
HaBUHYHBAIOUIUMCA KOJIITAYKOM.

5.7 Oxmaxparomue — UeHTpuYrH, KematedbHo  pedprkepaTopHas
nenTpudyra, cnocoOHas MPOM3BOAWTH I'PABHUTAIMOHHYIO CHIY, KaKk MHUHHAMYM,
3500 rp Ha mHe HeHTPUdYKHBIX IPOOHPOK (5.6).

5.8 Komonka mis TBepAO(asHON 3KCTPAKLHHK, HApUMED, SEP-PAKT! ¢
HCIIONB30BAHUEM CHITHKATEIIS.

ITocne OTKPHITHS HACAOKH yCTaHABIUBAIOT Temmepatypy B 105 °C B TeueHue
2 4acoB M YCTAHABIIMBAIOT HAJ AKTMBHPOBAHHBIM CHJIMKArejleM C HHIHKATOPOM
BiaxHocTH. [lepen mcmonbp30BaHueM KOJMOHKY mpoMbiBatoT 10 M tomyona (4.6).
W3Bneuenue mpoBepsrOT ¢ KaXAOH HOBOM rpynmoi. B ciydae mcnoiap30BaHUA
kosoHOK SEP-PAK kapTpHIKy HMEIOT CIEAYIOIINE TEXHHUECKHE TapaMeTPhI:

- cpenHsA Macca copbenta: 690 mr

- pa3Mep NophI: 12,5 am

' SEP-PAKT smsiercs TMPUMEPOM MOAXOAAIIEH MPOIYKIHH, HMEIOMEHCA B TIPOJAIKE.

4
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- pa3Mep HacTull: ot 55 mxm 110 105 MKkm

B nonunpomuneroBoit Tpydke oopeMoM 3 MiT.

5.9 Ilocyna mia pacTBopHTeNneif, Takas Kaxk HIMPHUIIBI, HAIPAMEP, 00BEMOM
50 MJT C IEHTPATBHBIM OTBEPCTHEM U MIPOTHBOBBIOPOCOBOM 38 IBIXKKOM.

5.10 T'pymeBnanas kon6a 50 M, CO CTEKITHHBIM IITHGDOM.

5.11 CopTtupoBouHas BopoHKa 50 Mi1.

5.12 Mepnas xom6a 100 mur.

5.13 MemOpaHnHsblif GHIBTP, OIS BOIHBIX PAcTBOPOB, M3TOTOBJIEHHBIA U3
nojuterpadTopsTIneHa (IITDYI), ¢ auamerpom 4 MM 1 pasmepoM mop 0,45 MKM.

5.14 Curo, ¢ pasMepoM sueiiku He Gomee 1 MM.

5.15 TIpo6upkw, ¢ H30THYTOH KPBIIIKOH MM NPOOHPKU C 3aBHHUMBAIOLIECHCS
KPBIIIKOH.

5.16 mpur ¢ Menkoi rpagyupoBkoii, o0semom 500 MK,

5.17 Obopynoanue ma BOXX, Briogaroiee cieayroee:

5.17.1 Boicoko3(pPeKTHBHBIN KUIKOCTHBIM xpoMmarorpad, OTHEN IA
pPacTBOPUTENA, HACOC, HHXKCKTOPHAs CHCTEMa, (IIYOPECICHTHBIH IETEKTOP C
MA3MEHAEMOH JIMHOM BOTHEI ¥ 006padoTKO# TaHHBIX, HAIPUMED, CAMOITHCEIL.

5.17.2 AHnamurHueckas pasenauTeSibHAas KOJOHKA obparHo-aszoBoii BXKX,
C.s, Hanpumep, Lichrospher 100 RP 18, kotopas o0GecrieunBaeT 4eTkOe OTACTICHHE
MTHKA OXPATOKCHHA A OT BCEX JIPYTHX IMHKOB.

- JUTHHA: 250 mm
- BHYTPCHHHH JUAMETP: 4 MM
- pazmep chepruecKuX YaCTHII; 5 MKM

IMPUMEYAHUE MOXHO HCTIOAU30BaTh O0JIee KOPOTKHE KOJIOHKH (T.€. KOJIOHKH IJIMHOM
ot 120 mm 0 150 Mm)

5.17.3 TIpemxomonka, Cig

- JUTHHA: 40 MM
- BHYTPEHHHH OHAMETP: 4 MM
- pa3Mep chepPUUESCKUX YaCTUIL: 5 MKM

[MPUMEYAHUE [omyckaeTcsi MPUMEHEHUE CPENCTB M3MepeHHi u o0OpyHOBaHUsS C
TAaKMMH K€ MJIM AaHAJOTMYHBIMU WK  BBIIIC METPOJOrU4CCKUMU W TEXHUYCCKHUMU
XapaKTEePUCTHKAMH, a TakyKe MaTepHasioB 10 KaUeCTBY HE HI)KE BBILIEYKA3aHHBIX

5.18 YcTpo#icTBO moacueTa BpeMEHH (4achl).
5.19 TepmomeTp mTI H3MEPEHUSA TEMIEPATYPHl KUAKHUX W Ta3000pa3sHBIX
cpen.
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6 IIpoueaypa npoBeneHUs: UCTIBITAHUS
6.1 O0wwue moJ10:KeHus

Bes anamuTHdeckas TpoUEAypa MCIBITAaHUS MPOBOAUTCSA B TEUSHHE OQHOIO
pabouero mus. Eciu npon3BOIATCS UCIBITAHAE HECKONBKUX PO B OAHO M TO XK
BpeMsi, Bce mMpoObl JAOJDKHBI OBITh MCIBITAHE B TEUCHWE CIEAYIOLIEH HOYM IpH
TIOMOILIK aBTOMATHYE€CKOTO HHKEKTOPA TMPOOHI.

6.2 IloaroroBka npooObI A1 UCTIHLITAHUS

H3menpuaroT HCIBITyeMyO Mpo0y IPH IIOMOIUM JIAOOPAaTOPHOH MEJIbHHIIBI
(5.1) Tak, uTOGB ee wacTHIBI TPOXOXWAM depe3 cuto (5.14) m TmarenbHO
IIEPEMELIHBAIOT.

6.3 DkcrparupoBaHie 0OXpaTOKCHHA A U3 HCTIBITYeMOii Po0hI

[omemator 20 r (mg) mnpoObi, B3BemeHHOH ¢ TowHocTeio 0,1 T,
MOATOTOBJIEHHYIO Kak ykasaHo B 6.2, B ueHTpudyxHyio npobupky (5.6). Ilpu
COIepKaHWM OXpaTOKcWHa A Gonee, yeM 5,0 MKI/KT MOBTOPSIOT HCHBITAHHE HA
mpobe maccoii 10 r, B MPOTHBHOM Ciiydae CJICAYET YUHTHIBATh PACK YMEHBLICHHU
n3pneueHus. [locmenosatensHo moGaeyissioT 30 My pacTBOpa COJIAHOM KHCIIOTHI
(4.3), 50 mn pacrBopa xytoputa Maruus (4.4), B30aNTHBAIOT CTEKITHHOH MaNouKon
u gobGassor 100 mu tonyona (4.6) (V7). B3banreiBaioT B TeueHue 60 MHHYT U
Jarnee ueHTpuQyrupyroT. Bpems ueHTpud)yrupoBanus 3aBHCUT OT ddexTuBHOCTH
meHTpU(YTH, B TO BpPeMs KaK OXJIaXACHHE TNPEJOTBPAIIAET IOTEPIO TONYOJa.
Yaamaor 50 mi (aMkBOTHAA MOPUHA TOMyoda ;) M3 BEPXHETO CIIOA TOJyoJsa U
MOMELIAIOT B OJJHOPA30BYI0 MHUHH-KOJIOHKY TBEP/O# (ha3bl, IIOATOTOBICHHYIO KaK
ykazaHo B 5.8, k koTOpoii mpucoenuHeH wmmpui (5.9) B KauecTBe €MKOCTH I
pacTBOpHTEIIS.

IIPUMEYAHUE Heobxonumo coOMOAaTE OCTOPOXKHOCTb, YTOOBI HE TEPErpy3HTh
KOJIOHKY.

IIpoMbiBalOT KOJIOHKY 1Ba pasa 10 mi H-rexcanom (4.7), 3arem TaKxke
TIPOMBIBAIOT KOJOHKY aBa pa3a 10 mn cMmemanHbsiM pactBoputenem I (4.12).
INocnenoBarenbHO MPOMBIBAIOT HPH MOMOMM 5 M Tomyona. CimBaloT Bce
OMBIBAIOIIAE PACTBOPHL.

OmonupyeT OXpaTOKCHMH A TIpH TOMOIMM cMemiaHHoro pactsopa III (4.13)
obbemom 15 mut B rpymiesuaHON koa0e o6veMoM 50 wmir (5.10). Bermapusaior
SMII0AT MO HU3KUM JABJIEHHEM JIO0 CYXOr'0 COCTOSHMSA IIPU TEMIEPAType HE BhILlIE
40 °C. TTomemarot npu oMoy manetkn 1 M (13) ocraTtka pacTBopa MmoIBHXHOMK
¢dazer (4.14) B rpynieBuaHYIO KOOy ¥ GHIBTPYIOT Yepe3 MeMOpaHHBIH GHIBTD
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(5.13) B mpobupxy (5.15) (MCIBITYEMBIi pacTBOp).

ITPUMEYAHUE 1 Usmenbuenue He TpeOyeTcs I MUIEHUYHONH MYKH C MAKCHMaJbHBIM

paszmepoM gactur 250 MKM.

IMPUMEYAHUE 2 DnioupoBaHHe OXPaTOKCHHA A ¥ IOCIEAYOIIUE LIard BINOJIHEHHUS
MPOLEAYPHI, ONMMCAHHOI B HACTOSIIEM MyHKTE, MOTYT 3aBUCETh OT THIA MCIONL3yeMOM KONOHKU
IUIs TBepAO(a3HON SKCTpaKLUK. DIIFOUPYIOUNi 00beM A1t mpobbl HEOOXOAUMO IIPOBEPSTH HA
NPUEMIIEMOCTD AJIsSE THIIA HCTIONIB3YeMOI KONOHKH.

IMPUMEYAHUE 3 Pa3mep w/mnu Gpopma koJIOBI MOXKET OKa3aTh HEraTUBHOE BO3JIEHCTBUE

Ha U3BJICUCHUC.
6.4 Texuuueckue ycaoBusa B/KX

Crnenyromue HACTPOWKH SBJIAIOTCA TPHUEMIEMBIMU IPH  HCIOIb30BAHUU
KOJIOHKH coTj1acHo 5.17.2 u moasmxHOM (pasel cormacHo 4.14.

CKopocTh MOTOKA: 1 Ma/muH

DyopecCeHTHBIN AETEKTOP:

JlmiHa BOJTHBI BO3MYIICHUA: 330 M
JlnviHa BOJTHBI M3 TyUYEHHUS 460 am
O06beM BBOOUMOH MPOOHI: 20 M (Va)

6.5 I'paxynpoBouHasi KpuBasi

I'pamyupoBOYHYIO KpHBYIO COCTAaBJISIIOT B Hadaje HCMBITAaHUA W IPU
HM3MEHEHUN XpOMaTorpadHueckuX yCIOBHIA.

WHXeKTUPYIOT, MHHHMYM, 4YETbIPDE€ TIpPaJyMpPOBOYHBIX PacTBOpa €
Pa3TUYHBIMH PUEMJIEMBIMU KOHICHTparwsMu (4.20).

CTpoAT KpHBYIO, HCXOASA W3 OTHOMEHHA (IyOpEeCUeHTHBIX 3HAYCHUH
rpagyHpOBOYHBIX PacTBOPOB oxparokcuHa A (4.20) x MaccoBoW KOHIEHTpAIHH
OXpPaTOKCHHA A B HAHOTPaMMax.

ITpoBoasT Tect Ha nmuHeiHOCTH [10].

6.6 BoisiBjieHHe oXpaToKcHHAa A

ConmepxaHue OXPaTOKCMHA A BBIABIAIOT IYTEM CPAaBHEHHA BpPEMCHHU
yIep KaHHA MpoObl C BpEMEHEM yep KaHHs CTaHJAPTHOIO BEILECTBA.

Wuorma panma BBIABIECHMS THKA OXPAaTOKCMHA A HEOOXOIUMO TIPOBECTH
OMHOBPEMEHHYIO HHXCKIIMIO HCIBITBIBAGMOTO PACTBOpA H  CTaHJAPTHOTO
pacTBopa.
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6.7 OnpenesieAne 0XpaToKCHHA A

Hememrenno npousBopar xpomarorpaduio mpoGei. i mpoBeneHus
OIpEAEICHHs. METOJOM BHEUIHEr0 CTAaHAApPTa HHTETPHUPYIOT O0NacTh MHKA WM
OTIPEAENAIOT BHICOTY NHKA, M CPaBHHMBAIOT PE3YNBTATHl C COOTBETCTBYIONIHMH
3HAYCHUSMH CTAaHJAPTHOTO BEMecTBa ¢ Hanbosee OJTH3KOM 00IacThiO THKA, JTHO0
HCTIONB3YIOT ~ TPafyHpPOBOYHYI0  KPHBYIO. B ciayuae — mcmonb3oBaHHA
rPaagydpOBOYHON KPHBOM MOXHO HOATOTOBHTH JAONOJHHUTEIBHBIE PACTBOPHI C
KOHLICHTPAIAMH B PaMKaxX JTMHCHHOTO AWAIa30Ha U TPagyHpPOBOYHON KPHBOIA.

HmxekTHPYIOT paBHBIE 0OBEMBI HCIIBITHIBAEMOTO PACTBOpA M CTAHJAPTHOTO
pacTBOpa AJiA rpagyupPOBOYHON KPUBOM.

PaccamteiBaloTr Maccy ~ oXpaTtokcMHa A, (m;), B  HAHOTpaMMax,
COOTBETCTBYIOIYIO ¢diryopecnenm HCTIBITEIBAEMOTO pacTBopa u3
rpagyupOBOYHOM KPUBOH.

Ecnu 3HaueHue colepkaHWs OXpaTOKCHHA A B mpo0e BBIXOAWT 32 paMKH
rpagyupOBOYHON KPUBOH, MOAOMUPAIOT KOJMHUECTBO HWHXKEKTHPYEMOi TIPOOHI MyTeM
KOHIICHTPAIMHY WK Pa30aBIeHUS HCIEITEIBAEMOTO PacTBOpA.

6.8 IloaTBepKIEHHE

[Iprn HEOOXOMUMOCTH MONATBEPKIAIOT HACHTHIHOCTh TYTEM HCUYC3HOBCHHS
TIHKA B TEUCHHUE BPEMCHH YICP/KaHHA OXPaTOKCHHA A U MOSABJICHHEM HOBOTO IHKA
B TEUCHUE TAKOTO XX BPEMCHH YASPXKAHUSA CTAHAAPTHOTO CJIIOKHOTO METHJIOBOTO
athrpa oxXpaToKcHHa A.

500 My SKCTpParMpOBAHHOW >KMIOKOCTH, HOATOTOBJIEHHOHN corjacHo 6.3,
MIOMETIAIOT B TPYIICBHHYIO KOJIOY H HCMAPSIOT A0 CYXOTO COCTOSHHS B POTOPHOM
ucmnapurese (5.2). OcraBmeecs BemecTso xob0asmsmor B 1 Mt quxmopmetana (4.8)
¥ 106aBIIAIOT 2 MJI METAHOJIBHBIH pacTBOp Tpexdropucroro 6opa (4.16).

IImoTHO 3aKkymopWBalOT KOJAOY M HArpeBalOT B BOIAHOH OaHe mpu
temmeparype ot 50 °C mo 60 °C B Teuenuwe 15 munyt. Ilocne oxmaxaeHus
[IOMEIIAIOT PAcTBOP B JIEIUTEIBEHYIO BOPOHKY oObemMoM 50 Mil, cojepikantyio
30 min Boabpl, B30anThiBarOT 3 pasa ¢ 10 mMu guxyopMeTaHa KaxIsld pa3 1o
30 cexynn. OGbeIUHAIOT OpraHnueckue (a3l BO BTOPOil COPTHPOBOYHOM BOPOHKE
obvemoM 50 my, mobasmsror 20 My BOABI AJIl NPOMBIBaHMA W B30aNTHIBAaIOT B
TeueHue 30 cekyHI.

IocnenosarensHo GMIBTPYIOT pacTBOp (a3l auxjopMeTaHa depes cynbgar
Hatpus (4.1) B rpymeBUIHYIO KOJIOY, HCTIAPSIIOT O CYXOT'O COCTOSHUS, MOMEIAI0T
B pacTBOp moaBmxKHOM (ha3el 00bemMoM 500 mit (4.14) u mozBepraro Takoil pacTBop
XpOMAaTOrpauuecKOMy Pa3ioKeHHIO [PU  YCIOBMAX, YKa3aHHHIX B 6.4.
3aBepilcHre ACpPUBATH3ANME MOXXHO MPOBEPHTh MPH IOMOIIH XPOMAaTOTPaMM.
Ilpn nDoMolM JAAHHON OPOHEAYPH MOMKHO TOATBEPAUTH MAacCOBYIO OO
oxpartokcuHa A He meHbie 0,4 MKI/KT.
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Crangaptasiii  pactBop (4.19) HCHBITBIBAIOT OTACIBHO IS TPOBEPKH
BPEMEHH YACPIKaHUS CII0XKHOTO METHIIOBOTO 3(Mpa oXpaTokCHHA A M 3aBEpIICHHUS
JICpUBATH3AIIH.

7 Pac4er pe3yJIbTaTOB HCIIBITAHUS

MaccoByio J0/II0 OXpaTOKCHHA A Wors B MHKPOrpamMMax Ha KHJIOIPaMM
paccuuThIBaOT npu nomoruyd Gopmyisi (2) (METOX BHELIHETO CTAHAAPTA):

_ V1V3m1

‘VOT/I_V V >
2 Vg

@

rae V; - o0beM pacTBOPHUTENA, HCIOIb3YEMOTO JUIS dKCTparupoBanus (6.2),
MM B JaHHOM ciyuae: 100 mut;

V; - obvem mentpudyrara (amTMKBOTHAS TOPHHA TONyoNa), MJI B JAHHOM
ciyuae: 50 m;

J3 - oO1muid 06beM MCIIBITHIBAEMOTO PaCcTBOPA, MJI B IAHHOM Ciiydae: 1 mit;

V4 - 06beM BBOAMMOM TIPOOKI, MIT,

M) - Macca OXPaTOKCHHA A, COOTBETCTBYIONIAS M3MEPCHHOW OOJNIACTH THKA
WM BBICOTE TIMKA, CYMTAHHOM ¢ KaNHOPOBOYHOMN KPUBOM, HI;

My - Macca MOpLHH, IP.

Pesynprar perucTpupyoT W OKPYIIAIOT A0 OBYX AecaAThix. HeoOxommmo
OTMeYaTh CIydYau MPUMEHEHHs WA He IPUMEHEHHS MOMPABKH HAa U3BJICUCHHUE.

8 TouHOCTD M OTKJIOHEHHE MET0Aa
8.1 O0uHe mo10KeHHus

IMoapoOHas uHbOPMAIHI 0 MEXITAO0PATOPHOM HUCTIBITAHUN MPELU3AOHHOCTH
Metoaa cornacHo [1] mpeacrasnena B [Ipunoxennu A. 3HaueHHA, TIONYUYCHHEIE B
X0Ae MexabopaTOPHOTO WCIBITAHUA, MOTYT TIPHUMEHATBCA MJIS JHMANa30OHa
KOHIICHTPAIIWM OMNpPEJEIIeMOTO BEIECTBA M MATPHL, HE IMPEICTAaBICHHBIX B
IIpunoxxerun A.

8.2 [loBTOpPAIEMOCTH

AOcomnroTHas pa3HHIA MEXKAY Pe3YJIbTaTaMH ABYX OTAENBHBIX HCITBITAHHIA,
HOJYYCHHBIMH Ha MHIACHTHYHOM TECTOBOM MATECpHAJIC OAHHUM HW TEM IXKC
OIEepaTopoM Ha OOHOM M TOM € OOOpyJOBaHWM B T€UEHHE Kak MOXXHO Oonee
KOPOTKOT'O IPOMEXKYTKa BPEMEHH IPEBHINIACT MPeIel MOBTOPAEMOCTH # He OoJiee,
yeM B 5 % citydaes.
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3HaueHHA AN HEMPOCESHHON MIMEHNIHOH MyKH:
x = 0,41 MKT/KT 7= 0,18 MKr/kr
x = 1,23 MKr/kr r=0,70 MKr/Kkr

8.3 Bocipou3BouiMoCcTh
AOGcoNMoTHAs pa3HUIA MEXIY Pe3ybTaTaMH JABYX OTAEIbHBIX WCIBITAHUH,

MOJNyYEHHBIMH Ha MJICHTUYHOM TECTOBOM MaTepHasie, MPEACTABICHHBIMH JIBYMS
srabopaTropHuaAMH, IPEBHIIIAET MpeIesl BOCIPOU3BouMOocTH R He Oonee, aeM B 5 %

CIIy4aes.
3HaueHHs A1 HEMPOCESHHOM MILICHHYHOM MYKH:
x = 0,41 MKr/kr R = 0,30 Mxr/xr
x = 1,23 MKr/Kr R = 1,10 mMxr/xr

9 TIpoTOKOJI HCTIBITAHHUS

IIpoTokOn WCHBITAHUS JOMDKEH COAEPIKATh, MHHHMYM, CJICAYIOIIYIO
HH(POPMAIIHIO:

- BCIO HHGOPMALHUIO, HEOOXOAUMYIO JUTS HACHTH(PHUKAIMH POOHI,

- CCBUTKY Ha HACTOSINAHN CTaHAAPT, IMOO HA MCITOTb30BAHHBIM METOT,

- PE3YJIBTATHI ¥ S/IMHAIBI U3MEPEHHSI, B KOTOPHIX BBHIPAXKEHBI PE3YJIbTATHI,

- nata ¥ MeTox oThopa mpod (eI U3BECTHO),

- JaTa noxydeHus 1a6opaTopHOM IpOOHI,

- IlaTa IPOBEICHHs UCTIBITAHHUA;

- mo0ble crenudUUecKHe MOMCHTHI, BBISABJICHHBIC B XOAC TNPOBEACHHA
HCTIBITAHHUA,

- moOble omepamnmd, HE YCTAHOBJIEHHBIE B HACTOSIIEM METOHE, WIH
ABJITIOMIHECS He00A3aTeIbHBIMH, HO KOTOPHIE MOTYT TIOBJIHATH Ha Pe3yJIbTaThl.
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Ipuioxenne A
(ungpopmayuontoe)

JlaHHBIE 00 HCTIBITAHUSAX

Cnenyrommye gaHHbe OBLTH ITOYYSHBI B X0 MEKIa00PATOPHBIX UCTILITAHHUIA
cormacHo [1], MpoBencHHBIE HA HEMPOCESIHHOW MINMEHWYHON MyKe B HHCTUTYTE
Maxkca d¢on Ilerrenkodepa (Max-von-Pettenkofer-Institute) ®enepambHOro
OpraHa 3paBOOXpaHEHUS, OT/AeNa MULIEeBOH xumuu, bepmun, ['epmanus [5], [6].

Taosuma A.1
IpoGa Henpocesunas Henpocesanas
MIICHUYIHAA MYKa IMINCHUYHAA MYKa
T'ox mpoBeaeHus: MEKIAOOPATOPHOTO HCIIBITAHHS 1993 1991
KonuuectBo naGoparopwuii 13 13
Konuuectso mpod 1 1
KonnuecTeo mabopatopuil mociae UCKIIOUCHHS PE3KO
OTKJIOHSIOIIMXCS 3HAUCHUH 13 13
KonuuecTBo pe3ko OTKIOHSIOMMXCS 3HAUYCHUH 0 0
KommuecTBo NpUHATHIX PE3yITaTOB 65 65
Cpennee 3HaueHHE X (MKI/KT) 0,407 1,227
CpenHee OTKIOHEHHE IIOBTOPSEMOCTH Sy (MKL/KT) 0,062 0,248
OTHOCHTCITBHOE CPEAHEE OTKIIOHCHHUC MMOBTOPSICMOCTH
RSD, 15,32 % 20,21 %
Ipeaen noBTOpseMocTH 7 (MKI/KT) 0,176 0,702
Cpeanee OTKIIOHEHHE BOCIIPOU3BOAUMOCTH Sy (MKI/KT) 0,105 0,388
OTHOCHUTEITBHOE cpeanee OTKJIOHCHHE
BocrpousBogumocT RSDy 25.80 % 31,62 %
IIpenen BocnpousBoaAMMOCTH R (MKI/KT) 0,298 1,097
Wzsneuenue 90 %+ 15 % 80% <+ 15%
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