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MpeaucnoBue

Lienu, ocHOBHbIE NpUHLMNbLI M 06LWMe npaBuna npoeeaeHusa paboT N0 MEXrocyaapCTBEHHOW cTaHaap-
Tusauum yctadosneHol FOCT 1.0 «MexrocygapcTBeHHaa cuctema ctaHaaprusaumu. OCHOBHbIE NOMOXEHUSI»
n FOCT 1.2 «MexrocyaapcrBeHHas cucrtema craHaaptusauum. Ctanaaprbl MEXrOCyaapCTBEHHbIE, NMpaBuna
M peKkoMeHaauun N0 MEeXrocyaapCTBEHHON cTranaaptusauun. Mpasuna pa3paboTku, NPUHATUS, 0BHOBNEHUS
N OTMEHbI»

CeepneHuA o cTaHaapre

1 PASBPABOTAH ®eaepanbHbiM rocyaapCTBEHHbIM BIOAKETHLIM yupexxaeHueM Hayku «deaepanbHbiii
uccneaoBaTenbCkuii LEHTp nuTaHus, buorexHonoruu u 6esonacHoctu nuwmy» (PréeYH «dUL nutaHus u 6uo-
TEXHONOMNN»)

2 BHECEH TexHu4eckum KOMMTETOM NO cTaHgaptusaummn TK 036 «lMpoaykuma cneumanusmpoBaHHasi
nuwiesas»

3 NMPUHAT MexrocyaapCTBeHHbIM COBETOM NO CTaHAapTU3auuu, MeTponornu u ceptudukaumm (npo-
TOKON OT 28 HOAGPA 2019 1. Ne 124-M)

3a nNpuHATUE NPOroNnocoBanu:

KpaTkoe HanMeHoBaHWe cTpaHbl no MK Koa ctpaHbl no MK CokpalyeHHoe HauMeHOBaHNe HaLMoHarnbHOro opraHa

(UCO 3166) 004—97 (NCO 3166) 004—97 no ctaHAapTMsaLum

ApMmeHus AM MwuH3koHOMUKK Pecnybnukn ApMenus

Benapycb BY locctangapt Pecnybnukun Benapycb

Kupruaus KG Kblprelactangapt

Poccus RU Poccrangapt

TapgxukuctaH TJ TagxukcTaHaapT

YabekucraH uz Y3scTtaHgapT

4 TMNpukasom degepanbHOro areHTCTBa Mo TEXHUYECKOMY PEryrupoBaHUIO U MeTponormm ot 29 HoAbpsA
2019 r. Ne 1316-cT mexxrocygapcTeeHHbIv ctaHgapt FOCT 34618—2019 BBefeH B AeNCTBUE B KA4E€CTBE Ha-
LUMoHanbHoro craHgapra Poccuiickon ®egepaumm ¢ 1 nioHs 2020 r.

5 BBEJEH BINEPBbIE

Ungopmayus o seedeHuu e deticmeue (npekpaweHuu delicmeust) Hacmosuwe20 cmaHlapma u usme-
HeHUll K HeMy Ha meppumopuu yKkasaHHbIX ebiuie 20cydapcme nybnukyemcs 8 yka3amernsx HayuOHalbHbIX
cmaHOapmos, u3dasaemMbix 8 IMux eocydapcmeax, a maike e cemu ViumepHem Ha calimax coomeemcmey-
HOWUX HaUUOHa IbHbIX OP2aHos 1o cmaHo0apmusayuu.

B cnyyae nepecmompa, UsMeHeHuUs1 unu OmmeHb! Hacmosuwiezo cmaHdapma coomeemcemeyrouas UH-
gopmayusi 6ydem onybnukoseaHa Ha oguyuanbHOM UuHmepHem-calime MexzocydapcmeeHHO20 cogema o
cmanfapmu3sayuu, Memponoauu u cepmuchukayuu e kamarnoze «Mexeaocy0apcmeeHHble craHOapmab!»

© CraHgaptuHdopm, odopmnenue, 2019

B Poccuiickon deagepaummn HaCTOAWMNA CTaHAAPT HE MOXET ObITb NOMHOCTLIO UMK

YaCTMYHO BOCNPOU3BEAEH, TUPAXXMPOBAH U PacnNpOCTpaHEH B KayecTBe 0uumanbLHOro

ar n3gaHus 6e3 paspeweHus degepanbLHOro areHTCTBa no TEXHUIECKOMY PErynMpoBaHuUIO
1 METPONorun
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M E X T OCVY3APGCTUBETUHHUB 4 C TAHAODAUPT

MpogyKuua nuieBas cneuuanmsMpoBaHHas Ha 3ePHOBOW OCHOBEe

OMPEAENEHUE TOKCMHOB T-2 M HT-2 METOIOM B3)XX-MC
C UMMYHOA®®UNHHOWN OYNCTKOU HA KOJTIOHKAX

Cereal-based foods for special dietary uses. High performance liquid chromatography coupled with tandem mass
spectrometry method for determination of mycotoxins T-2 and HT-2 after immunoaffinity sample clean-up

Dara BBegeHusa — 2020—06—01

1 O6nacTb NpUMeHeHust

Hacroawwmn craHgapt yctaHaBnuBaeTr NopsgoK NPUMEHEHMA METOAA BbICOKOI(W(EKTUBHON XUAKOCT-
HOWM xpomartorpadum ¢ TaHAEMHbIM MACC-CNEKTPOMETPUYECKUM aeTektupoBaHmem (BAXKX-MC) ¢ npeasapu-
TENbHOM OYUCTKON HA UMMYHOAMPMUHHBIX KOSOHKAX A58 ONpeaeneHns MacCoBON J40NM TOKCMHOB T-2 M HT-2 B
3epHe 1 3epHONPOoAYKTax, B TOM YXCIe B CNELManM3npoBaHHON NPOAYKUMM ANS NUTaHUA AeTeln, 6epeMeHHbIX
N KOPMALMX XEHLLUMH, B gnanasoHe ot 0,0015 go 0,15 mr/kr n ot 0,0075 go 0,15 Mr/kr cCOOTBETCTBEHHO.

2 HopmaTuBHbIe CCbISIKN

B HacTosilem cTraHgapTe UCMOMb30BaHbl HOPMATUBHBIE CCbINIKU HA CREAYIOLLME MEXTOCYAapCTBEHHbIE
CTaHaapThbl:

[OCT 12.1.004 Cucrema ctaHaapToB 6e3onacHocTi Tpyaa. MNMoxapHas 6e3onacHoctb. Obwme TpeboBanHns

FOCT 12.1.005 Cucrema craHgaptoB 6e3onacHocTu Tpyaa. ObLue caHuTapHO-rurneHnyeckme Tpebo-
BaHUS K BO3yxy paboyen 30Hbl

FOCT 12.1.007 Cucrtema cranHgaptoe Ge3onacHoCTu Tpyaa. BpeaHble Bewecrea. Knaccudukauus m
o6wwue TpeboBaHNA Ge30MacHOCTH

FOCT 12.1.019 Cucrema crtaHgaproB GesonacHocTu Tpyaa. AnektpobeszonacHocTb. Obwue TpeboBa-
HWUA U HOMEHKNaTypa BUAOB 3aLUWTbI

FOCT 12.4.009 Cucrema craHgaptoB 6e3onacHocTu Tpyaa. [NoxapHasa TexHuka Ansa 3awmTbl OO bLEKTOB.
OcHOBHblE BUAbl. PasmelyeHne n obcnyxueaHue

[OCT 12.4.021 Cuctema ctaHaapToB 6e3onacHocTy Tpyaa. CucTembl BEHTUNALMOHHbIE. OBLme TpeboBaHus

FOCT OIML R 76-1 lNocynapcTBeHHasa cucteMa obecneveHus eAnHCTBa n3amepeHuin. Becbl HeapTomaTu-
yeckoro aeicreusa. Yactb 1. Merponoruyeckue n texHudeckue Tpedosanus. NcnbiraHus

FOCT 1770 (MCO 1042—83, NCO 4788—80) Mocyaa mepHaa nabopartopHas creknaHHas. LiunuHapbl,
MEH3YpKK, Konbbl, npobupkn. ObLUMe TeXHUYECKUE YCNOBUSA

FOCT ISO 3696" Boaa ans naGopaTopHoro aHanuaa. TexHuyeckue TpeGoBaHUs U METOMbl KOHTPONS

[OCT 4198 Peaktusbl. Kanuin dpochopHO-KUCNbIN O4HO3aMELLEHHbIN. TeXHu4Yeckne ycnoBus

[OCT 4233 PeaktuBbl. Hatpuin xnopuctbiin. TeEXHU4ECKne ycnoBms

[OCT 4234 PeaktuBbl. Kanun xnopuctblin. TEXHUYECKUE yCNOBMUSA

FOCT UCO 5725-1" TOYHOCTb (MPaBUNbHOCTb U NPELM3NOHHOCTL) METO0B 1 PE3yNLTAaTOB U3MEPEHUIA.
YacTb 1. OCHOBHbIE MOMOXEHUA U ONpeaeneHns

* B Poccuiickoit depepaumu geicteyet FOCT P 52501—2005 «Boga ans nabopatopHoro aHanusa. TexHudeckue
YCINOBUSI».
** B Poccuiickoit Gegepaumu geictsyet FTOCT P UCO 5725-1—2002.

M3paHue ochuuymanbHoe
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FOCT UCO 5725-2" ToYHOCTb (NMPaBUALHOCTb W MPELM3MOHHOCTL) METO0B U PE3YNLTAaTOB U3MEPEHMUIA.
Yactb 2. OCHOBHOW METOA onpeaeneHns NOBTOPAEMOCTH U BOCNPOU3BOAMMOCTU CTaHAApPTHOrO MeToaa u3-
MepeHuit

FOCT UCO 5725-3" TouyHOCTb (MPaBUMbHOCTL M NPELM3MOHHOCTL) METOZI0B U Pe3ynLTaToB U3MEPEHMUIA.
Yactb 3. [pomMexyTovHbIe nokasarenu Npeun3noHHOCTM CTaHA4apTHOrO MeTo4a U3MEPEHUN

FOCT UCO 5725-4™" TouHOCTB (MPABUMBHOCTL U NPELM3NOHHOCTE) METOA0B W PE3YNLTATOB U3MEPEHMUIA.
YacTtb 4. OCHOBHbIE METOAbI ONPEeAENneHUs NPaBUNbHOCTW CTaH4APTHOrO METO4a U3MEPEHUN

FOCT UCO 5725-5"4 TouHOCTb (MPaBUNBLHOCTb W MPELM3NOHHOCTL) METOA0B U PE3YNLTATOB U3MEPEHMUIA.
YacTb 5. ANbTEpPHATUBHbIE METOALI ONpeaeneHns NPeLU3nOHHOCTH CTaHAAPTHOTO METoAa U3MepeHUii

FOCT UCO 5725-6—2003"5 TouHOCTb (MPaBUNLHOCTb U NPELN3NOHHOCTb) METOLOB W PE3YNLTaToB W3-
MepeHuin. YacTb 6. icnonb3oBaHMe 3HaYEHUI TOYHOCTU Ha NpakTuke

[OCT 6709 Boga guctunnuposaHHas. TexHM4YeCKUe ycnoBus

[OCT 6995 Peaktusbl. MeTaHon-a4. TexHu4yeckue ycnosmusa

[OCT ISO 7886-1 LUnpuLbl MHBEKLMOHHBIE OAHOKPATHOrO NPUMEHEHUA cTepunbHble. YacTb 1. LLnpuup!
AN Py4HOrO UCNOMb30BaHKSA

[OCT 8756.0 MpoaykThl NULLEBbLIE KOHCEPBUPOBAaHHbIE. OTOOP NPOO M NOATrOTOBKA MX K UCTILITAHUIO

[OCT 11773 Peaktusbl. Hatpuin pocdopHO-KUCNbIN ABY3aMeLLEHHbIN. TEXHUYECKNE YCroBuUs

FOCT 12026 Bymara cunsrpoBansHas naboparopHas. TEXHUHECKUE YCNOBUS

FOCT 13867 MpoaykTbl XuMuyeckme. OBO3HAYEHNE YNCTOTbI

[OCT 25336 lMocyaa n obopyaoBaHme nabopaToOpHbie CTEKNAHHbIE. Tunbl, OCHOBHbLIE MapameTpbl U
pasmepsbl

[OCT 26678 XonoaunbHUKM U MOPO3UIbHUKKN BbITOBbIE 3NEKTPUYECKUE KOMNPECCUOHHBIE NapaMeTpu-
yeckoro psga. ObLpe TeXHnYeckne ycnosus

FOCT 28311 Oosatopbl MeguuuHckue naGopatopHble. Obwme TexHuveckue TpeboBaHMA U METOAbI UC-
nbITaHUN

[OCT 33303 MpoaykThl nuwiesble. MeToabl ot6opa npo6 Ansa onpeaeneHns MUKOTOKCUHOB

MpuMedaHue —Mpn NONb30BAHNN HACTOALWNM CTaHAAPTOM LienecooBpasHo NPoBepUTL ASHCTBUE CCLINOY-
HbIX CTaHAaPTOB U KNaccudUKaToOpoB Ha oduLManbHOM UHTEpHET-caiiTe MexXrocyaapCTBEHHOMO coBeTa No cTanAapTU-
3alLMK1, METPONOTUM U CepTUdMKaLMU (Www.easc.by) UnK No ykasaTensam HaLMOHanbHLIX CTaHAapToB, W3faBaeMbiM B
rocyAapcTBax, ykasaHHbIX B MPELUCIIOBUN, UKW Ha ouLMaribHbIX calTax COOTBETCTBYHOLMX HALMOHAIBHLIX OpraHoB Mo
cTaHgapTusayuu. Ecnn Ha JOKYMEHT AaHa HelaTUpOBaHHas Cehirika, TO crieflyeT UCronb30BaTh JOKYMEHT, AeACTBYIOLLMIA
Ha TEKYLLMA MOMEHT, C Y4ETOM BCEX BHECEHHBLIX B HET0 W3MEHEHMA. ECNu 3aMeHeH CChINOYHLIA JOKYMEHT, Ha KOTOPbIiA
AaHa faTMpoBaHHas CCbifka, TO CefyeT UCMonb3oBaTh yKasaHHYl0 Bepcuio SToro AokymeHTa. Ecnu nocrie NpuHATUA
HaCTOALLEro CTaHgapTa B CChUTOYHLIA JOKYMEHT, Ha KOTOPbLI fJaHa faTupoBaHHas CcCbifika, BHECEHO M3MEeHeHue, 3aTpa-
rMBatoLLee NosioKeHNne, Ha KOTopoe AaHa CChiika, TO 3TO NOSTIOKEHNE NPUMeHSieTes 6e3 yyeTa JaHHOro N3MeHeHus. Ecnu
CCBISIOYHBIN [fOKYMEHT OTMEHEH 6e3 3aMeHbl, TO MOMOXeHUe, B KOTOPOM [jaHa CChifIKa Ha Hero, MPUMEHSIETCA B YacTH, He
3aTparuBaroLLei 3Ty CChINKY.

3 TepMuHbI U onpeaerieHus

B HacTosLEeM cTaHaapTe NPUMEHEHbI CNeayoLLUe TEPMUHBI C COOTBETCTBYIOLLIMMUW ONpPEAENEHUAMMU;

3.1 HapocapoyHas XuMAKoCTh: XKMAKOCTb, pacnonaratowasaca Haj TeepabiM cnoem (0caakom, ceau-
MEHTOM) NMOCHe LEeHTPUAYrupoBaHus npoobi.

3.2 noaBnxHasn cdasa: NMoTok xnakoctu (pacTBOpUTENb UM CMECh PacTBOPUTENEN), NPOXOAALLMIA Ye-
pe3 HenoABWXHYIO ha3y U NepeHoOCsLLMI BELLIECTBO.

3.3 ananut: BewectBo, onpegensiemoe B npobe 00beKTa aHanNUTUYECKOro KOHTPONS.

3.4 TokcmH T-2 [8-(3-meTunOyTupunokcm)-4,15-anauerokcu-12,13-anokcurpuxoreu-9-eH-3-onj:
Haunbonee TOKCUYHbLIN NpPeaCTaBUTENb PYNMbl TPMXOTELIEHOBLIX MUKOTOKCUMHOB Fpynnbl A, TOKCUYECKoe aeit-
CTBUE KOTOPOTO XapaKTepU3yeTCH NMOPAXKEHNEM KPOBETBOPHbLIX U UMMYHOKOMIMETEHTHBLIX OPraHoB, Pa3sBuTUEM
remMopparmyecKkoro CUHApoMa, NenkoneHnen, aHemmen, HapyLeHueM PyHKLMIA KeNyA0YHO-KULLIEYHOTO TPaKTa.

3.5 TokcuH HT-2 [8-(3-meTunbyTupunoxcu)-15-auetokcu-12,13-anokcurpuxoreu-9-eH-3,4-auon]:
Maponn3oBaHHbI MeTabonuT TokcMHa T-2, obnagaloLwmii CXoAHLIMM G NOCTIEAHUM TOKCUYECKUMU CBOMCTBaMMU.

3.6 amoaT: PacTBop, coaepaiimit aHanuTLI U BbIXOAALLMIA U3 UMMYHOAMMUHHON KOMOHKK NOCNE NPOMBIBKM.

* B Poccuiickoin ®efepanum geincteyet FOCT P NUICO 5725-2—2002.
** B Poccuiickoint ®efiepanuu geincteyet FOCT P UCO 5725-3—2002.
**B Poccuiickoii ®eaepavuu geiicteyet FOCT P UCO 5725-4—2002.
*4 B Poccuiickoii degepauym geiicteyer FOCT P UCO 5725-5—2002.
*5 B Poccuitckoii defepaumu aeitctayet FOCT P MCO 5725-6—2002.
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4 CywHoCTb MeToaa

MeTtog ocHOBaH Ha MCMNOMbL30BAHUU ANA ONpeaeneHnsa TOKCMHOB T-2 n HT-2 BOXXX-MC/MC B pexuime
3MEKTPOPACNbINMTENBHON MOHM3aLuuKn. MNoarotoska Npobbl BKIOYAET B CE0A KCTPAKLMIO METAHOMbHLIM pac-
TBOPOM C NOCNEAYIOLLMM BblAENEHNEM aHANUTOB HA UMMYHOAMPUHHBIX KONOHKaX. MaeHTudukauumio aHanu-
TOB OCYLLECTBMAIOT MO COBMNaAEHUIO BPEMEH YAEPKUBAHUSA, PErMCTPaLIMN XapakTepHbIX NOHOB-MPOAYKTOB U
UX COOTHOLLEHU B MC-pexume. KonuyecTBeHHOE onpeaeneHne npoBoaAaT METOAOM BHELUHEN abCOonoTHOM
rpanyvpoBKu.

5 Tpeb6oBaHMA K BbINOSTHEHUIO N3MEPEHUN

5.1 TpeboBaHuA 6e3onacHOCTH

5.1.1 Mpu NOAroTOBKE U NPOBEAEHUN N3MEPEeHU Heobxoaumo cobniogatk TpebGoBaHUA TexHuku 6es-
onacHoOCTU npu paboTte ¢ xummuyeckummu peaktusamm no MOCT 12.1.007.

5.1.2 NomMeLlyeHne, B KOTOPOM NMPOBOAAT U3MEPEHUS, IOIDKHO ObITh 060PYAOBAHO MPUTOYHO-BBLITSDKHON
BeHTUnAUMen B cooteeTcTBUM ¢ FOCT 12.4.021. CoaepxaHue BpeaHbIX BELLECTB B BO3ayxe paboven 30Hbl He
[JOMKHO NpeBbILIaTbL HOPM, YCTaHoBNEHHbIX MTOCT 12.1.005. Paboty Heo6xoamMmo npoBoauTb, cobnioaas npa-
BMINA NMUYHOI TMIMEHbI M NPOTUBONOXAPHO Ge3onacHocTu cornacHo TpeGosaHuam MOCT 12.1.004, u umetb
cpeacrea noxapotyweHnusi no FOCT 12.4.009.

5.1.3 Mpu pabore ¢ anekTponpubopamu Heobxogumo cobngate TpeboBaHua 6Ge30MacHOCTM No
MOoCT 12.1.019.

5.1.4 Mpu pabote ¢ XMMUYECKMMMN peakTMBamu Heobxoaumo cobnogatb TpeboBaHMa Ge3onacHOCTn B
cooteercTtBum ¢ FOCT 12.1.007.

5.2 Tpe6oBaHusa Kk pa6oTte oneparopa

BbInonHeHne namepeHuii MOXET NPOBOAUTL CNELMUanUCT, MMEKLWUI Beicluee 0b6pa3oBaHue B COOTBET-
CTBUMU C NPOPUNbLHBIM HAaNpPaBneHMeM NoAroToBKU, OCBOMBLUMI MeToa BIXKX.

6 CpeacTBa M3MepeHuit, BCroMoratenbHoe o60pyaoBaHMe, MaTepUarbl U PeakTUBbI

6.1 CpeacTBa usmepeHun

Xpomatorpad *MAKOCTHbIN, OCHALLEHHbIA HACOCOM BbICOKOIo (B3XKX) unu ynsrpasbicokoro (YBIXKX)
JaBneHusl, MHXXEKTOPOM ANg PyYHOro Ui aBTOMarMYECcKoro BBOAA Npod, TepMOCTarOM KOMOHOK, TPOWHBLIM
KBaZpynomnbHbIM MacC-CNEeKTPOMETPUYECKUM AETEKTOPOM U NporpaMMHbIiM obecneueHuem ans cbopa m 06-
paboTkn xpomarorpapmuecknux aaHHbIX.

KonoHka xpomatorpacuueckas”, 3anonHeHHas 06bLEMHO-NOPUCTLIM CUNUKATENEM C NPUBUTLIMM Fpynna-
Mu okTageuuncunana (O4C, C18) ¢ pasmepom vacrtuy, ot 3,5 40 5 MKM, pasMmep KONoHku 4,6—3x100—150 mm
(BOXX) unu ¢ pasamepom yactuy, ot 1,8 40 2 MKkM pasmep KOnoHku 2,1x50—100 mm (YBIXKX).

Bechbl HeaBToMaTuyeckoro aencreus no MOCT OIML R 76-1 ¢ npeaenom gonyckaemoi abcontoTHOi no-
rPELUHOCTU O4HOKPaTHOro B3ewumsaHus 0,01 r.

Jl03aTopbl NMNETOYHBIE C AUana3oHoM obbema A03 ot 500 go 5000 mm3, ot 100 go 1000 mm3, ot 40 go
200 mm3 no MOCT 28311,

Liununapsl creknaHHble o6bemom 25, 100 u 500 cm3 no FOCT 1770.

6.2 BcnomoratenbHoe o6opyaoBaHue

MenbHuua nabopatopHas, obecneymBaioLLas pa3mon 3epHa U 3epHONPOAYKTOB 10 YaCTUL, C pa3Mepom
He 6onee 0,5 Mm.

LLleiikep nabopaTopHbIii (BCTpSAXUBATEND) ANsi NPOBUPOK, 06eCneumBaloLLMin CKOPOCTb BCTPSAXMBAHUSA OT
50 no 100 06/MuUH.

LLleiikep nabopaTopHbii (BCTPsIXMBATENDL) ANs KONO, 00ecneunBaloLLmMii CKOPOCTb BCTPSAXMBAHUA OT 50
0o 100 06/MUH.

BaHs ynbrpa3ssykoBas nabopaTtopHas ¢ perynsaropom BPEMEHU.

* Hanpumep, konoHka Agilent Zorbax SB-C18, paamepamu 150x4,6 MM, pasmep vactuy — 3,5 MKM UNKU KONOHKa
Titan C18, pasmepamu 100%x2,1 MM, paamep vactuy — 1,9 MkMm. UHdopmaLusa npuBeaeHa ansa yaobctea nonb3osatenen
cTaHfapTa 1 He ABMSETCA peknaMHoN NOAAEPXKON yKa3aHHOro Usfenus.
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LieHTpudbyra HacTonbHas Co CKOPOCTbIO BpaLleHust He MeHee 4000 06/MUH, cHabXXeHHas apganTepamm
ANA NPOBUPOK BMECTUMOCTbIO 225 cMP,

Cucrema ans teepaodasHon IKCTpaKLUuu (BaKyyMHAs UMK aHANOTUYHARA).

YcTaHoBKa AN BaKyyMHOro (punbTpoBaHUS U AErasupoBaHus NOABWKHOW pasbl, CHAabXEHHas Mem-
GpaHHbIM (hunbTpoM pasmepom nop 0,2 Mkm.

XonoaunbHuk 66ITOBON anekTpudeckui no MOCT 26678.

ByTbiNb CTEKNAHHAA ANA XPAHEHUS PEAreHTOB C KPLILLKOW BMECTUMOCTbIO 500 cm3.

Kon6bl NNOCKOAOHHbIE KOHMYeckne 06bemom 50 (ucn. 2), 250 (ucn. 1), 500 (cn. 1) cm3 no FOCT 25336.

Kon6bl MepHble BMecTUMocTbio 100, 1000 cm3 Tun 2 no FOCT 1770.

Mpo6MPK1 NONMMEPHBIE LIEHTPU(YKHBIE KOHUYECKME C 3ABUHUMBAIOLENCSA KPBILIKOA BMECTUMOCTBIO 225 cmS.

MpoGUPKN NONUMEPHBIE LIEHTPUMDYXHbIE TUMA «3NNEHAOPd» BMECTUMOCTbIO 2 CM3.

EMKOCTH ANA »MAKUX Npo6 (Bnanbl) C 3aBUHUMBAIOLLIMMUCA KPbILLKAMU BMECTUMOCTBIO 2; 4 cMS.

LLINpML, OAHOKPATHOTO NPUMEHEHUS BMECTUMOCTLIO 5 cM® ¢ pasbemom TMRa Luer-Lock no TOCT ISO 7886-1.

dunerp GymarkHbIN Cknaa4aTbiil «CUHSIA NEHTay», Bbipe3aHHbIi u3 hunsTpoBanbHON nabopatopHol 6y-
maru no MOCT 12026.

HakoHe4YHMKM nonMMepHble 0AHOpa30Bbie Ansa Ao3aTopos o6vemom ot 500 go 5000, ot 100 Ao 1000 u
ot 40 go 200 mm3,

6.3 PeakTuBbl U MaTepuanbl

Boga aucrunnuposanHas no MOCT 6709.

Boaa ans na6opatopHoro aHanusa no MOCT ISO 3696, He MeHee BTOPOI CTENEHU YUCTOTHI.

MetaHon Ans rpagueHTHON XUAKOCTHON xpomatorpadumn ¢ KO3PULMEHTOM NPONYCKAHUA HE MEHee
99,8 % (OTHOCUTENbLHO AUCTUIINIMPOBAHHON BOAbI).

MetaHon no MOCT 6995, x. u.

Tabnetku docdarHo-conesoro dydepa u3 cmecu conew: 1,15 r HaTpua hochopHO-KUCNoro Asy3ame-
weHHoro 12-soaHoro, 0,2 r kanusa )oCcdOPHOKUCIONo OAHO3aMeLWeHHOro 2-soaHoro, 0,2 r kanua xnopuaa,
8,0 r HaTpusa xnopuaa.

Kanui docdopHokucnbin ogHo3ameLLeHHbIn no FOCT 4198, x. u.

Hartpuii hocdopHOKMUCIbIN ABY3ameLueHHbIi no FOCT 11773, 4. 4. a.

Hatpuii xnopucteiin no FTOCT 4233, x. u.

Kanui xnopuctbii no FOCT 4234, x. u.

KonoHku MMMyHoadp1HHBIE ANs onpeaeneHus TokcuHos T-2 u HT-2 Tuna Easy-Extract T-2@HT-2" unmn
aHanor.

TOKCUH cyxoi T-2 ¢ ynuctoton = 98 % (ana BAOXKX, CAS:21259-20-1 maccow 1 mr).

TokcuH cyxon HT-2 ¢ uucroton = 98 % (ana BOXKX, CAS:26934-87-2 maccoui 1 mr).

Jonyckaetca NpUMEHeHWe Apyrux CPeAcTB U3MEPEHUI C METPONMOTrMYECKUMU XapakTepucTukamu u
BCNOMOrarTenbLHOro 06opya0BaHUsA C TEXHUYECKMMU XapaKkTEPUCTMKaMU HE XyXXe, a Takke MaTepuanos u pe-
aKTUBOB MO KAYECTBY HE HMXXE YKa3aHHbIX B HACTOSALLEM cTaHaapre.

MpnMedaHune — Keanndukauusi YNCTOTBI peareHTa: «4. 4. a» — YUCTBIA ANA aHanuaa, «X. 4» — XUMUYECKU
yucThivi no MOCT 13867.

7 OT60p N NnoaroroBka Npo6

Ot60p Npo6 NPOAOBONLCTBEHHOIO Chipbsi U MULLEBLIX NPOAYKTOB MPOBOASIT B COOTBETCTBUM C HOPMa-
TUBHBLIM JOKYMEHTOM, PErMAaMEHTUPYIOLLIMM OTOOP Npo6 HA KOHKPETHLIMA BUA NPOAYKLUM, B YACTHOCTHU: MNULLIE-
Bble NpoaykTbl — no MOCT 33303, nuweBble KOHCEPBUPOBAHHbIE NpoAykTbl — no MOCT 8756.0 unu gpyrum
HOPMAaTUBHbLIM JJOKYMEHTaM, AeiCTBYIOLLMM HA TEPPUTOPUM FOCYAapCTBa, NPUHSIBLLETO CTaHAapT.

8 NogroroBka K NPoBeAEHUIO U3MEPEHUIA

8.1 NpuroroBneHue cTaHAAPTHbLIX PACTBOPOB TOKCUMHOB T-2 n HT-2

8.1.1 MpuroTroBneHne cTaHAAPTHOrO pacTBopa TOKCUHa T-2
I NpuroToBNEHusi CTaHgapTHOro pacteopa TokcuHa T-2 ¢ koHueHTpaumein 10 000 Hr/cm3 cyxoi
cTaHaapT Maccoit 1,0 Mr KONMYECTBEHHO NEPEHOCST B MepHyIo konby obbemom 100 cm3 u foBOAAT 06beM

* [lonyckaeTcsl UCMOSb30BaTb aHanorMYHbIe U3JENUsl, €CIIM MOXET GbiTb MOKa3aHo, YTO OHW NMPUBOAST K TaKUM Xe
pesynsrartam.
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[0 METKM METAHOMNOM ANS rpagueHTHOW XUAKOCTHON Xpomarorpadun. PacTBop XpaHaT B XONOAUMbHUKE NpW
Temneparype muHyc (18 + 2) °C He Bonee 12 mec.

8.1.2 MpuroroBneHue cTaHgapTHOro pacreopa TokcuHa HT-2

[ns npuroToBnEHMs CTaHAapTHOrO pacTeopa TokcuHa HT-2 ¢ KoHueHTpaumeit 10 000 Hr/cm3 cyxoii
CTaHAapT TOKCMHA Maccoii 1,0 Mr KONMMYECTBEHHO NEPEHOCHT B MEPHYIO KOnby o6bemom 100 cm3 n gosoasT
06beM 40 METKM METaHONOM ANSA rPagUEHTHON XUAKOCTHON XpomaTtorpadpumn. PacTBopbl XpaHAT B X0N04UIb-
HUKE Npu TemnepaTtype MUHYC (18 = 2) °C He Gonee 12 mec.

8.1.3 MpuroroeneHne craHAapTHOro pacTeopa cMecu TOKCUHOB T-2 u HT-2

OnA NnpuroToBneHus CTaHAapTHOrO pacTBopa CMecH TOKCMHOB C MacCOBOMW KOHLIEHTpauuen TOKCUHOB
T-2 n HT-2 no 1000 Hr/cm® B Buany o6bemom 4 cm3 neperocsT 0,4 cm3 cTaHaapTHOro pacteopa ToKkcUHa T-2,
0,4 cm® cTanaapTHOrO pacTeopa TokcuHa HT-2 u goBasnsaior 3,2 cM® MeTaHona, 3aTeM nepeMeLLMBaloT. Pac-
TBOP XPaHAT B XONOAUNbLHKUKE Npu Temnepatype MuHyc (18 £ 2) °C He Gonee 12 mec.

8.2 MpurorosneHue rpagynpoBOYHbIX PACTBOPOB CMECH TOKCUMHOB T-2 n HT-2

[Onsa onpegeneHusa coaepKxaHua TOKCMHOB T-2 u HT-2 roToBAT rpagyuMpoBOYHbIE PacTBOPLI MX CMECU C
MaccoBoil KOHLIeHTpaLueit: 100 Hr/cm® (pacTeop 8), 50 Hr/cm3 (pacTeop 7), 25 Hr/emS (pacTBop 6), 12,5 Hr/om®
(pacTBop 5), 6,25 Hr/cm® (pacTeop 4), 3,125 Hr/cm® (pacTsop 3), 1,56 Hr/cm3 (pacTeop 2), 0,63 Hr/cm® (pac-
TBOpP 1). [INA NPUroTOBNEHUs rpagyMpoBOYHbLIX PACTBOPOB MCMOMb3YIOT METaHOM ANS rpagueHTHOMN XUAKOCT-
HOW xpomarorpacuu.

[ns NpuroToBneHus pacTeopa 8 B Buany o6nemom 4 cm® nepeHocsT 0,2 cM3 CTaHAapTHOrO pacTBopa
cmecH TOKCUHOB T-2 n HT-2 ¢ maccoBoit goneii 1000 wr/cmd (cm. 8.1.3) u 1,8 cm® meTaHona, 3aTem nepeme-
LnBatoT.

[ns npurotosnexns pacteopa 7 B Buany o6bemom 4 cm3 nepeHocst 0,15 cm3 crangapTHoro pacTeopa
cmeck TokeuHos T-2 n HT-2 ¢ maccosoit gonei 1000 Hr/em® (cm. 8.1.3) u 2,85 cm3 MeTaHona, 3aTem nepe-
MeLLUBALOT.

[lns npurotoBnexns pacteopa 6 B Buany o6bemom 4 cm3 nepeHocsT 0,5 cm® pacteopa 8 u 1,5 cm3 me-
TaHona, 3aTteM nepemMeLLnBatoT.

Jins npurotosnexus pacteopa 5 B Buany o6bemom 4 cm® nepenocsat 0,5 cm3 pacteopa 7 u 1,5 cm3 me-
TaHona, 3aTeM NepemMeLLnBaloT.

[lns npuroToBneHns pacTeopa 4 B Buany obbemom 4 cm3 nepenocar 0,5 cm3 pactBopa 6 u 1,5 cM3 Me-
TaHona, 3aTem NepeMeLLMBaloT.

[ns npurotosnexus pacteopa 3 B Buany o6bemom 4 oM nepeHocsiT 0,5 cm® pacteopa 5 1 1,5 om® me-
TaHorna, 3aTeM NepeMeLUMBaloT.

Nns npurotoBnenus pacTesopa 2 B Buany obbemom 4 cum3 nepenocsit 0,5 cm3 pacteopa 4 u 1,5 cM3 Me-
TaHona, 3arem NepeMeLLnBaloT.

[ns npurotosnexus pacteopa 1 B Buany o6bemom 4 oM nepeHocsiT 0,6 cm® pacteopa 2 1 0,9 cm® me-
TaHona, 3aTem nepeMeLLMBaloT.

PacTtBopbl XpaHAT B X0N0oaunbHUKE Npu Temneparype MuHyc (18 + 2) °C He Gonee 6 mec. lNepea npo-
BEAEHMEM M3MEPEHWI pacTBOPbI 4OBOAAT A0 KOMHATHOW TeMnepatypbl, NepeMeLLMBaloT U NepPeHoCaT no
0,5—1 cm3 B BUAsIbl BMECTUMOCTBLIO 2 CMS.

8.3 NMpuroroBnexue hocarHo-coneBoro 6ydepHoro pacreopa, pH =7,4 ea. pH

doccaTtHo-coneBon bydep MoxeT ObiTb NPUTOTOBIEH ABYMSA cnocoGamu.

Cnocob 1. Hasecky HaTpus hoCchopHO-KMCNOro ABy3aMeLLeHHOro 12-sogHoro maccoii 1,15 r, HaBecky
kanusa PocdOPHO-KMCNOro 0AHO3aMELLEHHOrO 2-BogHOr0 Mmaccon 0,2 1, HaBecKy kanus xnopuaa maccow 0,2 r
W HABECKY HATPUS XNOpKAa Maccoii 8,0 r NepeHocAT B MePHYI0 konby BMecTUMOcTbio 1000 cm3, aoBaensiior
ot 10 A0 20 cM3 AUCTMNNUPOBAHHON BOABI. MepemeLuMBaloT 40 NONHOIO PaCTBOPEHUA coneit. 3aTem A0BOAAT
o6LeM pacTBopa A0 METKU U NEPEMELLUMBAIOT eLLe pas.

Cnoco6 2. ®occharHo-conesoit Gydep n3 TabneTMpoBaHHON CMECH FOTOBST B COOTBETCTBUU C MHCTPYK-
unen npoussoauTens. B mepHyio konby Ha 100 cm3 nomelualot oaHy TabneTky cmecu coneii, ao6asnsior
ANCTUNNUPOBAHHYIO BOAY, NEPEMELUMBAIOT A0 NOSIHOTO PacTBOPEHUS TabneTku, 3aTem AOBOAAT A0 METKU.
Mony4eHHbiIt pacteop umeet pH = 7,4 ea. pH.

PacTteop xpaHAT B konbe ¢ nputepToi Npobkoi B xonoaunbHUKe Npu Temnepartype (4 + 1) °C He 6onee 1 mec.

Bcneactene xpaHeHus NpyU HU3KOW TeMNepaType BO3MOXKHO BbiNageHue ocaaka conen. [Ana pacrtso-
peHusa ocagka, kak npasuno, 0CTaTO4HO AOBECTU PACTBOP A0 KOMHATHON TEMNEPATYPb! AN HE3HAYUTENLHO
noaorpeTs Ha BoasHON Gaue.

Ana noarotoeku Npobbl (M. 8.6) ucnonb3ayioT hocdarHo-coneson dydep KOMHATHON TeMNEepaTypbl.



rOCT 34618—2019

8.4 MNpuroroBneHue pacTeopa AnNA IKCTpPaKLUuM TOKCUHOB T-2 n HT-2

B NnOCKOAOHHYIO KOHMYECKYl0 KOnBy wnmu OyTbinb BMECTMMOCTbIO 500 cM3 OTMepsAioT LMIMHAPOM
350 cm3 metanona no MOCT 6995 u 150 cm3 gucTUNNUPOBaHHO BOAbL. PacTBOP TLIATENLHO NepeMeLIMBaIOT.
PacTtBop xpaHAT B repMETUYHO 3aKPbITON eMKOCTU NPpU KOMHATHOW Temneparype He 6onee 12 mec.

8.5 NpuroroBneHue NnoABUXHON (Ppa3bl xpoMaTorpacguyeckon CUCTEMbI

Xpomarorpaduyeckoe pasgeneHne KOMMOHEHTOB NpoObl NPOBOAAT B PEXMME U30KPATUUECKOrO UIU
rpagueHTHoro anouposaHus. MapameTpbl 3NOMPOBAHNA ONTUMU3UPYIOT ANA KOHKPETHON XpoMarorpaduye-
CKOM KOJIOHKM C LIENbI0 AOCTUKEHUA AOCTAaTOMHOIO pasfaeneHuss KOMMNOHEHTOB Npobbl 3a npueMnemoe BpeMs
aHanusa.

B kauecTBe npumepa npuBeaeH cocTas NoABWKHbIX a3 Ans M30KpaTUYECKOro 3NoMPOBaHUSA TOKCUHOB
Ha konoHke Agilent Zorbax SB-C18, pasamepamu 150x4,6 mm, pasmep yactuy — 3,5 Mkm (cm. 8.5.1) u rpaau-
€HTHOrO aMIoUpoBaHuA Ha KonoHke Titan C18, paamepamu 100x2,1 mm, paamep vyactuy — 1,9 Mkm (cMm. 8.5.2).

MpumeyaHune —/[ina paboTbl Ha konoHke Titan Heo6XxoAUM Hacoc YNLTPaBLICOKOrO AABMNEHUS.

8.5.1 ina pazaeneHnsa KOMNOHEHTOB NPO6 B M30KPaTUYECKOM PEXUME ITIOMPOBaHUS MCNONb3YIOT NOA-
BWXHYIO hady metaHon — Boaa (80:20 06. %). [lna npuroToBneHnsi NOABWKHOM (ha3sbl B MNITOCKOAOHHYIO KOHU-
yecky'o konby nnu ByTeink BMECTUMOCTbLIO 500 cmS oTMepAaloT LunuHapom 400 cm® mMeTaHona Ans rpagueHT-
HOIi JMAKOCTHOI xpomaTorpacoun u 100 cm3 Boabl AN NaBOPATOPHOTO aHanM3a He MeHee BTOPON CTEneHM
yucToThl. PacTBOp TLATENBHO NEpeMeLlnBaloT U (PUALTPYIOT C MOMOLLbLIO YCTAHOBKM ANS1 BAKYYMHOTO (puib-
TPOBaHUSA M AerasmpoBaHusi NoABUXHON hasbl.

MoaswxkHyto hasy XpaHAT B rePMETUYHO 3aKPbITON €MKOCTU He Bonee 1 mec.

8.5.2 [pagueHTHOE anoMpoBaHNe OCYLECTBNSIOT C NOMOLLBLIO GMHAPHOIO XxpoMaTorpadrueckoro Hacoca:

- basa A: Boga aAnst nabopaTopHOro aHanuaa He MeHee BTOPOM CTEMEHU YUCTOThI;

- hasa b: meTaHon Ana rpagneHTHON XXUAKOCTHON XpoMartorpacduu.

Mepen nposeaeHnem M3MepeHUin NOABWXKHbIE asbl PUNLTPYIOT C NMOMOLLBIO YCTAHOBKU AN BaKyyM-
HOro (purbLTPOBaHUA U AerasupoBaHua NoaABuXHON dhasbl. Mpu UCNoNbL30BaHUK FPAANEHTHOIO STIOMPOBAHUA
00a3aTenbHO HanMuue B xpoMarorpauyeckon cucteMe AerasupyoLero yctponctea. MNpu oTCyTcTBUM B XpO-
mMarorpadMyeckoi CUCTEME AerasmpyioLero yCTpoucTea B NoABwkHYI0 asy A nobaensaior ot 20 go 40 06. %
MeTaHona Ans rpagueHTHON XXUAKOCTHOW xpomaTtorpadum u noadumpatotr HOBYIO CXeMy rpagueHTa.

dasza A He XpaHuTCs, nepea Kaxxaon cepuen 3MepeHuin roToBAT ceedxylo a3y A. dasa b xpaHutca B
COOTBETCTBUW C YKa3aHUsIMU NPOU3BOAUTENS PACTBOPUTENS.

8.6 NMoaroroBka npo6

8.6.1 Oto6paHHble Npo6kl (N0 pasaeny 7) U3MENbLYaT B TEYEHUE HECKONBKUX MUHYT B naGopaTopHoM
MernbHULE A0 OAHOPOAHOW KOHCUCTEHUMUK, PasMep YacTul He AOMKeH npesbiatb 0,5 mMm.

8.6.2 BasewuumBator 20,0 r 0o4HOPOAHOTO U MENKO U3MENBYEHHOr0 06pasLa B NNOCKOAOHHON KOHUYECKON
kon6e BMECTUMOCTbIO 250 cM3 unu LeHTpUdyXHOI NpoBupke BMECTUMOCTBIO 225 cm3, no6asnsior 100 cm3
pacrteopa ans akctpakumm (no 8.4) n 2,0 r xnopuaa HaTpus, 3aKpPbIBAKOT NPOOKY/3aBUHUYUBAIOT KPbILLIKY.

3keTpakumto npoeoaaT B TedeHme 30 muH: 10 MuH Ha nabopaTopHOM Luelikepe (BcTpaixusarene), 10 MuH
B yNnbTPa3BykoBoii 6aHe, 10 MUH Ha naBopaTopHOM Luelikepe (BCTpsixuBaTene). CKOPOCTb BCTPSIXMBAHUSA Noa-
6upatot Takum obpasom, 4Tobbl B KonbGe/npobupke He GbINO 30H C HEMOABMXKHBLIM 0CaAKOM. MonyyYeHHbIN
SKCTPAKT PUNLTPYIOT Yepes OyMaXkHbIN cKnag4vaTbiil (OUNLTP KCUHAS NEHTay UNu LEHTPUAYTMPYIOT B TEYEHUE
15 MuH npu He MeHee 4yeM 4000 06/MUH.

8.6.3 B NIOCKOZI0HHYI0 KOHWUYECKYIO KOnBy 06Lemom 50 cm® oTBupatot 7 cM3 dpunsTpaTa/HafocasouHo
uakoctu n aobasnsior 28 cm3 hocdaTHo-conesoro BydepHoro pacteopa (no 8.3), 3aTem nepemeLInBalor.
Mpu HeOBX0AUMOCTHM NOSYYEHHbIN PacTBOP OUILTPYIOT Yepe3 ByMaXkHbIl CknaaqaTtblii UNLTP «CUHSIA NEH-
Ta» NOBTOPHO.

8.6.4 IMMmyHOaDPUHHYIO KONMOHKY YCTaHABMMBAIOT B CUCTEMY ANA TBEPAOdA3HON 04UCTKM. Liununapom
oTMepsitoT 25 cM® nonyyeHHoro pacreopa (no 8.6.3) U HAHOCAT HA UMMYHOA(PDUHHYIO KOFTOHKY CO CKOPOCTbIO
notoka He Gonee 2 cM3/MuH. 3aTeM UMMYHOAPMDUHHYIO KONIOHKY MPOMBIBAKOT 20 cM3 AMCTUNNMPOBAHHOI
BOAbI CO CKOPOCTbIO NOTOKa He Bonee 5 cM3/MUH M NPOAYBAIOT BO3AYXOM M3 LINPULA C pasbeMomM Tuna Luer-
Lock oo yaaneHus octatouHON XUAKOCTU.

MpuUMeYyaHue — YcroBUA XpaHEHWNS, CPOKA FOAHOCTM, MOATOTOBKA KOSIOHOK K paboTe — B COOTBETCTBUM C
pekoMeHAauMAMMU NPOM3BOAUTENS.
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8.6.5 B cucremy anst TBepaodazHON OYUCTKU YCTAHABNMBAIOT MNONMMMEPHBIE LIEHTPUYXHBIE NPOOUPKM
TMNa «3NnNeHaopd» BMECTUMOCTBIO 2 CMS 1 SMIOUPYIOT TOKCUHbLI C MMMYHOAdMUHHON KOMOHKKM, A0BaBnss
1,5 cM3 MeTaHona ANs rpafiMeHTHON XXMAKOCTHOM XpoMaTorpacum co CKOpPoCTbIo oHa kanns B 1 ¢. [lns o6e-
CrevyeHnst NOSHOTLI U3BMIEYEHUs1 aHanMTOB BO BPEMS 3MIOMPOBaHUSA PEKOMEHAYETCS NPoBOAMTL 0DpaTHyio
NPOMbIBKY UMMYHOA(D(UHHOM KOMOHKK, NOAHMMAs U ONyCKas NiyHXep Lwnpuua ¢ pasbeMmom tuna Luer-Lock
ans obecneyeHust NOToka METaHONa B NPOTUBOMNONOXHbLIX HanpaeneHusix. Mpoueaypy 0O6paTHON NPOMBIBKM
NOBTOPSIIOT TPU pasa.

8.6.6 dnioar nepeHoOCHT B BUaNy BMECTUMOCTBIO 2 CMS.

9 YcnoBus npoBegeHUs U3MepeHUin

9.1 Ycnosua nposefeHusi namepeHuin metogom BIXKX/YBIXKX € TpoMHbIM KBaApynosibHbIM Mace-
cnekrpometpudeckum getektopom (BOKX-MC/MC unu YBIXKX-MC/MC) noabupaior B 3aBMCMMOCTM OT BUAA
NPUMEHAEMOTO XUAKOCTHOTO Xpomarorpacda, TPOMHOro KBaapynosribHOr0 Macc-CrekTpOMETPUYECKOro AeTek-
TOopa n Xxpomarorpauyeckom KOSTOHKK.

9.2 YcnoBusi ETEKTUPOBAHUS ONTUMMU3UPYIOT B PYYHOM UINU aBTOMaruyeckoM pexxume. Ana 3Toro uc-
MONb3YIOT CTaHAAPTHbIN PacTBOP CMecH TokcuHOB T-2 u HT-2 ¢ maccoeoit goneit 1000 Hr/cm3 (no 8.1.3).

B kauecTBe npumepa npuBeAeHbI NapaMeTPbl MACC-CNEKTPOMETPUYECKOTO AeTeKTMpoBaHua HT-2 u T-2
TOKCMHOB Ha nNpuMepe TPOMHbIX KBaAPYyNOnbHbIX MACC-CNIEKTpOMeTpuYeckux getektopoB Agilent Technologies
6410 TripQuad LC/MS n Thermo Scientific TSQ Endura”.

Ons HACTPONKU MaCC-CNEKTPOMETPUYECKOTO AETEKTOPA YCTAaHABNUBAIOT NapaMeTpbl, NPUBEAEHHbIE B
Tabnuue 1.

Tabnwuya 1— lNapameTpbl HacTpoiiku feTekTopa

Agilent Technologies 6410 -
MapameTp TripQuad LC/MS Thermo Scientific TSQ Endura
Cnoco6 noHu3aumu OnekTpopacnbinuTenbHas MOHU3aLUWs Npyu aTMOCHEPHOM JaBleHnn
[MonspHocTb MonoxuTteneHas
HanpspkeHue Ha kanunns- 4000 4900
pe, B
[MapameTphl nctoyHuka | Temnepatypa uctoynnka — 100 °C; | Temnepatypa nogorpesaemoro kanunnsapa — 350 °C,;
NoHM3aLuu TeMnepartypa rasa ocywwurens (ge- | Temnepatypa ucnaputena — 400 °C;
conbBartauyumn) (asot) — 350 °C; CKOPOCTb NoToka o6onovHoro rasa — 35 eg.;
JaBneHue Hebynaiizepa — 0,4 MMa | ckopocTb NoToka BCnoMoraTenkeHoro rasa — 15 eq.;
(60 psi unu 4,14 6ap) CKOPOCTb NOTOKa cMeTatowero rasa — 25 ef;
AasneHue rasa anA coyaapenuii — 0,2 Ma (1,5 mTorr)
Pexum getekTnpoBaHus MOHUTOPUHI MHOXECTBEHHBIX peakumnin (VMRM)

YcnoBusa pernctpaumm aHanuTUYECKMX CUrHanoB B pexume MRM npeactaeneHsbl B Tabnuue 2.

Tabnuya 2— YcnoBus AeTeKTUpoBaHUSA UOHOB B pexume VRM

AHaNUT MaTtepuHckuiA UOH, [loyepHuii UOH, HanpsxeHue Ha ¢par- OHeprua gucouvaumm
miz(M + Na)* miz MeHTOpe, B (CE), B
Agilent Technologies 6410 TripQuad LC/MS
TokeuH T-2 Q 489,2 2451 190 24
q1 489,2 3271 190 20
q2 489,2 3871 190 16
TokcuH HT-2 Q 4472 345,0 190 16
q1 4472 285,0 190 16

* Wudopmaums npuBefeHa Ans yao6cTBa Nornb3oBaTeneil HaCTOALLEro CTaHAapTa U He SBNSETCA peknaMHoi noa-
ZlepXKOI ykazaHHOro uagenusi. [lonyckaeTcs MCronb3oBaTh aHanornyHble U3aenmns, eCnn MoXeT GbiTb NoKasaHo, YTo OHN
NPUBOAST K TAKUM XK€ pesyrnkTaram.
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OKOH4YaHUe mabnuupsi 2

AHanuT MaTepUHCKMIA UOH, HouepHuii UOH, HanpsaxeHue Ha cdpar- OHeprua aucouumauuu
miz(M + Na)* miz MeHTope, B (CE), B
Thermo Scientific TSQ Endura
TokeuH T-2 Q 489,14 244,95 138 23
q1 489,14 326,89 138 23
q2 489,14 387,37 138 21
TokeuH HT-2 Q 447,38 284,92 164 20
q1 447,38 345,38 164 17
MpuMeyvyaHune —Q— nepexoa, CMonNb3yeMblil AN KONUYECTBEHHOMO pacyeTa; ¢ — KavyeCTBEHHbIE Nepexoab!,
ucnonb3yeMble 45 NOSTBEPXAESHUS NpaBUIIbHOW AEHTUdUKALUN TOKCUHOB.

CpaBsHeHune nHTeHcuBHocTen nepexonos MRM, nony4YeHHbix AnA aHanuta B npobe u B ctaHaapre, npo-
BOAAT BU3yasnbHO [Hanpumep, B nporpaMMmHomM obecnedennu Excalibur (Thermo Scientific)] unu B aBTomaruue-
CKOM pexxume [Hanpumep, B nporpaMMHOM oGecnedeHun MassHunter, Agilent Technologies)], BoamoxHoe oT-
knoHeHue — +30 %. B kauecTBe npumepa npuseaeHbl OTHOLLEHUSI UHTEHCUBHOCTEN NEPEXO/I0B AN TOKCMHOB
T-2 n HT-2, nony4yeHHbIX B nporpammHom obecneveHun MassHunter, Agilent Technologies (cm. Tabnuuy 3).

Tabnunuya 3 — OTHOWEHNA MHTEHCMBHOCTEN NEPEX0[0B ANA TOKCUHOB T-2 n HT-2, nony4YeHHbIX B NporpaMmMHOM o6e-
cnedveHun MassHunter, Agilent Technologies

AHanut Tun nepexoaa Mepexoa, m/z q/Q, %
Q 489,2—245 1 —
ToKkcuH T-2 q1 489,2—327 1 50
q2 489,2—387 1 45
TokeuH HT-2 Q 447,2,345,0 —
q1 447,2—285,0 90

9.3 YcnoBusa xpomarorpacgmnyeckux usmepeHuin

Xpomatorpacuieckoe pasgeneHne KOMNoHeHTOB nNpobbl NPOBOAAT B PEXMME U3OKPATUHMECKOTO UMK rpa-
AWEHTHOrO arionposaHus. MNapameTpsl AMOUPOBAHMSA ONTUMUIUPYIOT ANS KOHKPETHOW XpoMaTtorpaduyeckoi Ko-
FIOHKM C UenbIo JOCTWKEHUs AOCTAaTOMHOrO pa3aeneHns KOMMOHEHTOB NPoObl 3a NpUemMneMoe Bpems aHanuaa.

B kauyecTtBe npumMmepa nNpuBeaeH COCTaB NOABMXHbLIX a3 AnA M30KPaTUYECKOro 9NOUMPOBAHMA TOKCK-
HOB Ha aHanuTu4eckon BIXKX konoHke Agilent Zorbax SB-C18, pasmepamu 150%4,6 MM, pasmep yactuy —
3,5 MkM (OpueHTUMpoBOYHOE AaBrneHue B cucteme 80 aTm.) M rpagMeHTHOro antoupoBaHust Ha YBIOXXKX konoHke
Titan C18, pasmepamu100x2,1 MM, pasmep 4actuy — 1,9 MKM (OPMEHTUPOBOYHOE MaKkCUManbHOE AaBneHue
B cucteme 750 atm.) (cm. Tabnuuy 4).

Tabnuuya 4 —MNapameTpbl Xpomartorpaduyeckoro ornpegeneHums

MapameTp BOXX YB3XX

XpomaTtorpaduyeckas KoroHka Zorbax SB-C18 Titan C18

PasmMep KonoHku 150%4,6 MM 100%2,1 MM

OunameTp vactuy 3,5 1,9

HenopBwxHas dasa OBbeMHO-NOPUCTLIA CUNUKarens ¢ NPUBUTLIMK FpyNNaMu oKTageuuricunaHa

(ODS, C18)
SnoupoBaHune M3okpaTudeckoe [pagueHTHoOe
MoaBmxHas dasa MeTaHon — Boaa ®asza A: Boja
(80:20 06. %) ®asa b: meTaHon

Cxema rpaguenTa: ot 0 40 6 MUH — NMHEHOE yBeEnuYeHne
oT 40 % fo 80 % b, ot 6 go 8 MmH — ygepxusaHve 80%
B, oT 8 Ao 8,3 MvH — nuHelHoe ymeHblueHWe B ot 80 %
b0 40 %, ot 8,3 go 10 MUH — ypaBHOBELLUVBaHWE CUCTEMBI
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OKoHuYaHWe Tabnuubl 4

Mapavetp BOXKX YBIXKX

Bpemsa aHanusa, MuH 10 10

CKOpOCTb Nnojauun afneHTa, cMIMUH 0,4

TemnepaTtypa KonoHku, °C 30

O6bem npobbl, x10_3cm3 (Mkn) 10 4

Bpemsi yaepXuBaHusa TOKCMHOB, MUWH 6,0 (HT-2); 4,1 (HT-2);
6,8 (T-2) 4,9 (T-2)

Mpumep xpomartorpammbl CM. pucyHok 1 CM. pucyHok 2

PucyHok 1 — XpomaTtorpamma ob6pasua AeTCKOro nNUTaHus, UCKYCCTBEHHO 3arpA3HeHHOro TokcuHamn HT-2 n T-2
Ha ypoBHe 50 mKr/kr [a) — TOKcuH HT-2, 6) — TOKCcuH T-2], nonyyeHHoro Ha cucteme Agilent Technologies
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PucyHok 2 — Xpomartorpamma obpasua AeTCKOro nuTaHus, MCKYCCTBEHHO 3arpsi3HEHHOro TokcuHamm HT-2 n T-2
Ha ypoBHe 50 MKr/Kr [a) — TOKCMH HT-2, 6) — TokcuH T-2], nonydyeHHoro Ha cucteme Thermo Scientific

10 BbInosiHeHUE nU3MepeHuii

10.1 M'pagyvpoBKa CUCTEMbI U U3MEPEHNE aHaIn3npyeMblxX Npoob

Mepen npoBefeHMEM M3MepPEHWIT xpomaTorpaguyeckyo cuctTeMy KOHANLMOHUPYIOT NOABWMXHOI dhasoi
[l10 yCTaHOB/IEHMA CTabunbHO 6a30BOI NNMHWUM B YCIOBUSIX U NOPsAAKe, peKOMeHAyeMbix nrotosutenem. Ans
YpPaBHOBELLVMBAHNS CUCTEMbI B KQYECTBE MEPBOrO BKO/A MOC/e0BaTe/IbHOCTM PEKOMEHAYETCS UCMNO/b30BaTh
rpafympoBOYHbIi pacTBOp 8 (pe3ynbTaThl He YUMTbIBAKOT), a 3aTEM pacTBopa A 3KcTpakuum (cm. 8.4).

LNns nonyyeHusi BOCbMW TOYEK Ha TrpagyMpoBOYHONM KPUBOW HEOGXOAMMO MOMY4YUTb XpOMaTorpammbl
BCEX BOCbMM rpafynpoBOYHbIX PacTBOPOB.

MpoBoaAaT ABa napanienbHblX U3MEPEHUS CEPUN TPaAYyMPOBOYHbLIX 06pasLoB (B Hayane u B KOHLE no-
cnefoBaTeNibHOCTU) M MO ABa NapasiesibHbIX U3MEPEHNA aHaNU3npyemMbix nNpoo.

O6pasubl, galouime nuku, 6onblKe, YeM FpagyMpOBOYHbLI pacTBOp 8, pa3dasnAT NOABWXKHON (asoii
(He 6onee yem B 20 pas).

10.2 MocTpoeHne rpagynpoBOYHbIX rpaunkos

B coOTBeTCTBME C AaHHbLIMMW, NOJYYEHHbIMU NPU U3MEPEHUN TPafyVPOBOYHbLIX PacTBOPOB, CO3Jatl0T Kaiu-
6POBOYHYI0 TabULy, CofepXaLlylo HaMMeHOoBaHue, BPeMS YAepXKUBaHUS, KOHLEHTPaLMio 1 naowajb XpomMaro-
rpachmyeckoro nuka s Kaxzaoro TokcuHa. OnpepeneHve naowaan aHasUToB BbIMOMHAT B aBTOMATUYECKOM
pexvmMe cucTemMoil 06paboTkm AaHHbIX Xpomartorpada. Ha ocHoBaHUWM KannMbpPOBOYHON Tab/vubl BPYYHYO WMn
B aBTOMaTUYECKOM peXxume CTPOAT rpafyvpoBOYHbIA rpadivik 3aBUCMMOCTM aHaNMTUYEeCKUX CUTHanoB (naowa-
4N xpomaTorpadnyeckoro nuka, COOTBETCTBYIOLWErO KOMIMYECTBEHHOMY MNepexofy «MaTepuHCKUii — fouvepHuii
MOH») ABYX NapasnefibHblX N3MEPEHUI cepun rpasyvpoBOYHbIX 06pasL0B OT COAEPXaHUA aHannTa B pacTBope.

OueHVBaOT NIMHENHOCTb 1 BOCMPOM3BOAVMMOCTb PE3Y/bTaToB KasIMGpPOoBKX. Mpu HEO6XOAMMOCTY YAANsoT eau-
HUYHblE BbiNagatowwye pesynbTarbl. KoadduuneHT NnHenHol KoppensiuMmy noyvyeHHoN rpasyvpoBoOYHOl 3aBUCUMO-
CTU JOMXeH 6bITb HE MeHee 0,97, a NoNyYeHHble pesynbTaTbl U3MEPEHUI He AOMKHbI OTINYATLCS OT AENCTBUTE/NBHOTO
3HaYEeHUs KOHLLeHTpauumn onpegensembix BELECTB B rpajyvpoBOYHOM pacTBope 6onee yem Ha 15 %, OTHOCUTENbHOE
CTaHAapTHOe OTK/IOHEHWe BpeMeHU yAepXMBaHUS aHa/IMToB — He 6osiee yem Ha 5 %. Mpu HeBbINONHEHWN 3TOTO
YCNOBUA BbISCHAT NPUYMHbI, NPUBOSSALLME K HEYOBNETBOPUTENbHLIM pe3y/bTatam, M yCTpaHsioT ux. B cnyyae He-
BbINO/IHEHUSA YKa3aHHOTO KpUTEPWS CTabunbHOCTU rpaslyMpoOBOYHON XapakTepPUCTMKL NPOBOASAT HOBYIO FPajyvpOBKY.

MpoBeAeHne rpafAynpoBku 06a3aTe/IbHO BbIMOMHATL NPU KaXKAOM U3MEPEHUN.

10
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10.3 KOHTpONnb aHaNMTUYECKON CUCTEMBI

KoHTponb CTaburnbHOCTM pe3ynsTatoB U3MepeHuii  (MOBTOPSEMOCTU, MPOMEXYTOMHOW NpeLmsun-
OHHOCTM W MNOTPELUHOCTM) MPOBOASAT B COOTBETCTBMM C MOPSAKOM, YCTaHOBMEHHbIM B raBoparopuu, no
MOCT UCO 5725-6—2003 (nogpasaen 6.2).

KOHTpOmnb aHanuTU4ecKOn CUCTEeMbl OCYLLECTBAIOT MPKU YCMNOBUAX, YKkasaHHbiX B 9.1 u 9.2, nepea Ha-
Yyanom fnpoBedeHUs U3MEPEHUN, a TaKKe NPU CMEHe XpomaTtorpadmyeckon KOMOHKK, YUCTKE BrOKOB aHanu-
TU4Yeckoro npubopa u 1. a.

11 O6paboTka pe3ynsraToB U3MEPEHUA

Maccosyto gonto TokcuHa T-2 (HT-2), Mr/kr, BeIMMCNAT N0 dyopmyne
Cx Vo Vs
~V, -M-1000

rae C, — oGbemMHasn KOHLEHTpaLuMa aHanuTa, Hr/cmS;

Vp — o6bem pacTeopa 4nsa SKeTpakuum (B AaHHOM criyyae 100 cvd);

V, — oBbem anioara (B AaHHOM cnyyae 1,5 cm3);

V, — anukeoTa Hepa30aBneHHOro 3KCTPaKTa, HAHECEHHOTO Ha MMMYHOAMMUHHYIO KOMOHKY (B AaHHOM

cnyyae 5 cmd);
M — macca aHanusmpyemori npo0bl (B AaHHOM criyyae 20 r);
1000 — K09hhULMEHT, BBEAEHHbLIN ANS NnepecydeTa MaccoBOW A0MNM TOKCUHA, paCCYMTAHHON B eauHuLIax
Hr/r (4TO 9KBUBAMNEHTHO MKI/KI), MI/KT.
3a oKOHYaTernbHbI pesynbTar NPpUHUMaloT cpejHeapudMeTnyeckoe 3Ha4yeHue pesynsTaTtoB AByX na-

pannenbHbIX U3MEPEHUI, ecrnin cobroaeHsbl YCoBUS NOBTOPAEMOCTU (CM. 12.2).

=0,0015-C,, )

12 MeTtponormyeckme XxapakrepucTUKU U KOHTPOIMb TOYHOCTHU

12.1 MeTponornvyeckue xapakrepPMCcTUKu

Mpu cobrnogeHnn Bcex pernameHTMpyemMbixX yCNOBUIA NPOBEAEHUS U3MEPEHUs B TOMHOM COOTBETCTBUMU C
OaHHON METOAMKON NOrpPeLUHOCTL (M ee COCTaBMAILWME) Pe3ynbTaToB U3MEPEHNS Npu AOBEPUTENBLHON BEPO-
ATHOCTU P = 0,95 He npeBbilIaeT 3HAaYEHUI, NPUBEAEHHbIX B Tabnuue 5 Ana COOTBETCTBYIOLMX AMANa30HOB
KoHUeHTpauwii (cornacHo MOCT UCO 5725-1, TOCT NCO 5725-2, TOCT NCO 5725-3, TOCT UCO 5725-4,
MOCT UCO 5725-5, TOCT UCO 5725-6).

Tabnunya 5— 3Ha4yeHUss XapakTEPUCTVKA MOTPELUIHOCTH, HOPMATUBOB ONEPaTUBHOTO KOHTPONS TOMHOCTH, NoBTOpsie-
MOCTH, BOCTIPOM3BOSMMOCTY

Mpeaen no- Mpeaen Bocnpous-
Mokasatenk MokasaTenkb BTODSEMOCTI BOAMMOCTH (3Ha-
OwanasoH Mokasarerb noBTOPS- BOCNpPOU3- P A
(3HaueHue YeHue JomnycTUMO-
onpeaense- TOYHOCTU emMocTn BOANMOCTH onyCTMOrO fo pacxoxaeHus
. MbIX KOHL|EH- (rpaHuubl oT- | (cpeAHekBa- (cpenHeksa- A
AHanusupyemblii U . pacxoxaeHus Mexay ABYMS
GbeKT Tpaumi®*, HOCUTENbHON ApaTudHoe ApaTudHoe MeXay ABYMA peayniTaTamm
0 MI/Kr, (CPeAHAA | norpewHocTn | OTKIOHeHWe OTKNOHeHWe "
~ pesynsTatammn n3MepeHwuii, nony-
MOSHOTA U3- P =0,95), noBTOPAEMO- BOCNPOU3BO-
napannenbHblX | YeHHbIX B pasHbIX
BrieyeHus, %) +3, % cTH) ANMOCTH) L
o % oo % onpeaeneHuin) nabopaTopusix)
r R» r% R, %, (P=0,95)
TokeuH T-2
Muwesana npogyk- [ 0,0015—0,15 65 7,6 10,7 22 30
uva ans getei, be- (75,5)
pPEeMeHHbIX W Kop-
MAWKNX KEHLWUH Ha
3epHOBOI OCHOBE
3epHo u 3epHonpo- | 0,0015—0,15 52 9,2 12,9 26 37
AYKTHI (84,9)

11
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OkoHYyaHue mabnuupl 5

Nosssaren. | Nosasaron, | [eRen | Fetensocrpors
AvanasoH Mokasaternb NoBTOPA- BOCINpOU3- P A
(sHaueHune YeHue AonycTUMo-
onpeaense- TOYHOCTU emMocTn BOJMMOCTHU
AoMycTUMOro ro pacxoxaeHus
. MbIX KOHL|EH- (rpaHuub! oT- (cpenHekBa- (cpeaHekBa-
AHanusupyembilii " . pacxoxaeHus Mexay AByMA
Tpauwmii*, HOCUTEmNbHOMN ApaTuyHoe ApaTuyHoe
obbekT MexXay AByMA pesynsratamu
MF/KF, (CpeAHﬂﬂ norpetuHocT OTKITOHeHue OTKIOHeHue -
A pesynbraTamu n3MepeHuin, nony-
nosiHoTa us- P =0,95), NnoBTOpPSIEMO- BOCINPOU3BO-
napannenbHbIX | 4YeHHbIX B pasHbiX
BrnevyeHus, %) +3, % cTH) AUMOCTH) .
o % on % onpeaeneHui) na6opaTopusx)
r R» r,% R, %, (P=0,95)
TokeuH HT-2
Muwesaa npogyk- | 0,0076—0,15 67 8,3 1,7 24 33
uus ana getei, Ge- (80,5)
PEeMEHHBIX U Kop-
MALUX XKEHLUH Ha
3epHOBOI OCHOBE
3epHo n 3epHonpo- | 0,0075—0,15 54 9,1 12,8 26 36
AYKTbI (87,9)
* [lnanasoH onpegensemMoro cofepxaHusi TOKCMHa YCTaHOBIIEH B COOTBETCTBUM C MANA30HOM U3MEPEHUN C yYETOM
dakTopa pa3BefeHUA U CTENEHN U3BMEYEHUS.

12.2 MpoBepka NnpuemMneMocTu pe3ynsTaToB NaparsiernbHbIX onpeaeneHumn

MpoBepky NpMemMnemMocTyu pesynsratoB M3MEPEHUI, NOSTYYEHHbIX B YCIIOBUAX NOBTOPAEMOCTH (CXOAUMO-
CTH), OCYLLECTBIIAIOT B COOTBETCTBUM C TpebosaHusamu MOCT NCO 5725-2—2003 (noapasaen 5.2). Pacxox-
[JeHVe Mexay pesynsratamy U3MEepPEeHUii He OIHKHO NMPEBLILLATH Npejerna noBTopaemMocTu r (CM. Tabnuuy 5).

MpoBepky NnpMemMnemMocTu pe3ynbTratoB U3MEPEHUIA, NOTTYYEHHbIX B YCNOBUSAX BOCNPOU3BOAUMOCTHU, NPO-
BOAAT C y4eToM Tpebosanuii FTOCT NCO 5725-2—2003 (noapa3saen 5.3). PacxoxaeHue Mexay pesynsratamu

M3MEPEHUIA, NonyYeHHbIMKU ABYMST nabopaTopusimm, He AOMKHO NPeBLILATL Npeaena BOCNPOM3BOAUMOCTU R
(cm. Tabnuuy 5).

3a pesynsTaT MSMEPEHUI NPUHUMAIOT CpeaHee apucMETUYECKOe PE3ymnbTaToB JBYX NapanmnenbHbIX
ONpeaeneHnil, pacxoXaeHe Mexay KOTOPbIMU He NPEBLILLAET Npeaesia NoBTOPSAEMOCTH:

2~|x1—x2|~100<r @
(Xi+Xz) T

rae Xy, Xo — pesynsrartbl napannernbHbIX onpeaeneHui, Mr/kr;
r — 3Ha4YeHue npeaena noBTOPAEMOCTH (CM. Tabnuuy 5), Npu sToM r = 2,8-G,.

[py HEBBLINONMHEHUU YCNOBUA (2) BbIACHAIOT NPUYKNHBI NMPEBbLILLEHNUS Npeaena NOBTOPSAEMOCTH, YCTPaHs-
IOT UX U BHOBb BbIMOSIHAKT U3MEPEHUA.

PacxoxaeHue mexay pesynsratamiu JByX U3MEPEHWA, BbINOITHEHHbIX B ABYX pa3Hbix naboparopusix, He
ZOIMKHO MPEeBbILIaTL Npeaena BOCNPON3BOAUMOCTU:

\><1fx2|-100< 5
(X1+X2) o ( )

roe X;, X, — pesynbrarbl ABYX N3MEPEHUIA, BbIMOMHEHHBIX B Pa3HbIX natopatopusix, Mr/kr;
R — npeaen BOCNPOU3BOAUMOCTH, MI/Kr (CM. Tabnuuy 5).

13 OhopmneHue pesynsraToB

Pesynbrat usmepeHuil NpeacTaBnsioT B CneayloLlem suae:
(X £ A), mr/kr, npu BeposiTHOCTU P = 0,95,
roe X — cpefHee apuMETUYECKOe pe3ynbTaToB Onpeaeneruni, NPU3HAHHbIX NPUEMAEMbIMU, MI/KT;
A — rpaHuua abCcomnoTHOWM NOrPELUHOCTU, MI/KT, BBIMMCIIAEMON MO hopmyne

12
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A=3§-X/100, @

rae & — rpaHuLa OTHOCUTENbHOW MOTPELUIHOCTU METOAMKM (NOKasaTenb TOYHOCTU B COOTBETCTBUM C Ananaso-
HOM KOHUEHTpauuii, cM. Tabnuuy 5), %.
Ecnu cogepxaHue KOMNOHEHTa MEeHbLUE HWXKHEN rpaHuLbl AManasoHa onpeaensieMbiX KOHLeHTpaLui,
pesynbsTaTt u3amepeHuii NPeacTaBnsAoT B CREAYIOLLEM BUAE:
coaepxaHue TokcuHa HT-2 B npo6e — menee 0,0075 Mr/kr;
coaepxaHue TokcmHa T-2 B npo6e — menee 0,0015 mr/kr.

13
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YK 613.2.099: 543.061/062/064:006.354 MKC 71.040.50

KnioueBble CnoBa: NpoayKkuusi nuLieBasi cneumanuampoBaHHasi, NpoAayKTbl ANs AeTel rPyaHOro u mMnaglie-
ro Bo3pacra, 6epeMeHHbIX N KOPMALLMX XKEHLUMH, NPOAYKTbI MULLEBLIE, 3€PHO, 3€PHOMPOAYKTbI, MUKOTOK-
CWHbI, TOKCUH T-2, TOKCUH HT-2, BbICOKOI(PEKTUBHAA XMAKOCTHAS XpomaTorpadusi, TaHAEMHAs Macc-
CNEeKTPOMETPUSA, SMEKTpopacnbIMTeNsHaa MOHU3aUMa, UMMyHOad)(PuHHAA ouncTka
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