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MpeancnoBue

Lienu, ocHOBHbIE NPUHLMNBI U OCHOBHOWN NOPAAOK NpoBeaeHnst paboT No MexrocyaapcTBeHHOW cTaHdap-
Tusauum yctaHoBneHol FOCT 1.0—92 «MexrocyaapcteeHHasi cuctema ctaHgapTusaummn. OCHOBHbIE NOSoXe-
Hus» un  TOCT 1.2—2009 «MexrocynapcteeHHaa cucTemMa  cTaHgapTusauun. CrtaHgapThl
MeXrocyaapcTBeHHble, Mpasuna u pekoMeHaaLnn No MeXrocyiapcTBEeHHON cTaHaapTusauuu. MNpaeuna pas-
paboTKK, NPUHATUS, IPUMEHEHWUS, OOHOBNEHNA U OTMEHbI»

CBepeHusi 0 cTaHaapTe
1 PA3SPABOTAH ®eaepanbHbiM rocygapcTBeHHbIM 06pas3oBaTenibHbIM yUpeXaeHUeM BbICLLEro Npo-
deccuonansHoro obpasoBaHus «MOCKOBCKWI rocyAapCTBEHHbIA YHUBEPCUTET MULLEBLIX MPOU3BOACTBY

(SrBOY BrO «MMYM»)

2 BHECEH ®epepanbHbIiM areHTCTBOM MO TEXHNYECKOMY peryrnuposaHuio u MmeTponorun (PoccTan-
AapT)

3TMPUHAT MexrocygapcTBeHHbIM COBETOM NO CTaHA4apTM3aLMmM, MeTPONorMu n cepTudunkaummn (MpoTo-
kon oT 25 uoHs1 2014 r. Ne 45)

3a npnHATNe NPOronocoBanu:

KpaTtkoe HauMeHOBaHuWe cTpaHbl Kop ctpaHb! CokpallieHHOe HAaUMEHOBAHWE HALUMOHANBHOTO OpraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHaapTU3aUMM
ApmeHus AM MuHakoHoMUKM Pecny6nuku ApmeHus
Benapycb BY loccranpgapt Pecny6nvkv Benapych
Kvupruaus KG Kbiprbiactangapt
Poccus RU Poccrangapt
YabekucraH uz YacraHgapT

4 MMpukasom PeaepanbHOro areHTCTBa Mo TEXHUYECKOMY peryriMpoBaHuio u Mmetponorin ot 19 asrycta
2014 r. Ne 893-cT TOCT 32689.1—2014 BBeeH B AelCTBME B Ka4eCTBE HaLUMOHaNbHOro ctaHgaapTta Poccuin-
ckon ®epnepauunn c 1 aHBapsa 2016 T.

5 Hacrosawwnn ctaHaapT COOTBETCTBYET pernoHansHomy ctaHaapty EN 12393-1:2008 Foods of plant
origin — Multiresidue methods for the gas chromatographic determination of pesticide residues — Part 1:
General considerations (MpoayKuuWs nLeBas pacTUTeNbHOro nponcxoxaeHus. MynbtumeToabl 4ns razoxpo-
mMarorpadunyeckoro onpeaeneHuns octaTkos NecTuuMaos. YacTe 1. O6Lwme nonoxeHns).

CTteneHb cooTBeTCTBUA — HeakBuBaneHTHas (NEQ)

6 BBEJEH BINEPBbIE

UHgpopmayusi 06 usmMeHeHUsX K HacmosweMy cmaHOapmy ny6iuKyemcs 8 exe200HOM UHGHOPMaYUOH-
HOM yKa3amere « HayuoHarsHbie cmaHOapmel», @ meKkcm UsMeHeHU U rofpasoK — 8 eXeMeCsayHOM UHGop-
MalyuoHHoOM ykasamerne «HauyuoHanbHele cmaHOapmel». B criyyae nepecmompa (3ameHbl) Unu ommeHsb!
Hacmosiweeo cmaHOapma coomeemcemesyioliee ysedoMneHue bydem orybnuKogaHoO 8 exemMeCAYHOM
UHopMayuoHHoOM yKkasamerne «HayuoHanbHble cmaHOapmely. Coomeemcemsyrowast uHgpopmayus, yse-
domneHue u mekcmbl pa3mMeuaromces makxe 8 UHGhopMayUOHHOU cucmeme obue20 ronb308aHUs — Ha oghu-
yuarneHom calime ®edepalibHO20 a2eHMCcmMea 10 MEexXHUYECKOMY peaymnuposaHuio U Memposioauu 8 cemu
UHmepHem

© CraHgapTuHdopm, 2015

B Poccuiickoit eaepaun HacTOALLMIA CTaHA4apT He MOXET BbITb MOMHOCTbLIO UMW YaCTUYMHO BOCMPOU3Be-
OeH, TUpaXXMpoBaH M pacrnpocTpaHeH B KavecTBe ocduumnanbHoro usgaHua 6es paspelweHus ®egepanbHoro
areHTCTBA Mo TEXHUYECKOMY PeryriMpoBaHuMto U MeTponorum
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M E XTToOGCYOAPG CTHBEUHTHUB # C TAHDOAPT

npO,quLlMﬂ nuuieBas pacTUTeribHONro NPoUCXoXaeHuA

MYJIIbTUMETOObI ANA TA3OXPOMATOIMPA®UYECKOIO ONPEAEJNIEHUA OCTATKOB
necTuuuaooB

YacTtb 1
O6Lwue nonoxeHus

Foods of plant origin. Multiresidue methods for the gas chromatographic determination of pesticide residues. Part 1.
General considerations

DaTta BBegeHna — 2016—01—01

1 O6nacTb NpMMeHeHus

HacToswmi ctaHgapT pacnpocTpaHsieTca Ha NULLEBYO NPOAYKLMIO pacTUTENBHOro MPOUCXOXAEHUA U
ycTaHaBnMBaeT obLyme NonoxeHus: 0 MynbTuMeTo4ax Ans rasoxpoMmaTtorpadunyeckoro onpeaeneHus ocrtart-
KOB OpraHoranoreHHblx, opraHoocOpHbIX 1 (UNN) OpraHoa3oTHbIX NECTULMAOB.

CraHgapT ycTaHaBnuBaeT obLume NonoXKeHns creayowmx MeTo40B, KOTOPbIE MPOLUMN YCELLHY Npo-
BEPKY B Mex1abopaTopHbIX UCNbITaHUSIX:

- MeTof L: aKCTpaKumMs ¢ UCNoMb30BaHNeEM aLeToHa, XUAKOCTb — XKUAKOCTHas SKCTPaKLMs C UCMNoSb3o-
BaHWeM QUXIIopMeTaHa U OYUCTKa B KOJNIOHKE C CUnUKarenem/akTuBMpoBaHHbIM yrnem [1];

- MeToA M: aKCTpaKLuMsl C UCMONb30BaHMEM aLeToHa, XUAKOCTb — XNAKOCTHAsA OUMCTKA C NCNOMb30oBa-
HUeM guxnopmeTaHa/neTponenHoro acupa 1, npu HeobXoaMMOCTU, o4ncTKa Ha aacopbeHTax (Hanpumep,
Florisil®)* [2]—[4];

- meTod N: 3KCTpaKkums € UCNOMb30BaHNEM aLeToHa, XUOKOCTb — XUAKOCTHAs 3KCTPaKLUMS C UCMNOb30-
BaHWeM QUXIIopMeTaHa Unm LMknorekcaHa/atunaserara v odMcTka nocpecTBOM renbhunbTpyoLWwen Xxpoma-
Torpachunn n punbTpauuen Yepes cunukarens [5], [6];

- MeTof P: 3KCTpaKums ¢ UCMOoNb30BaHMeM aTunaueTara u, npu HeobxoAMMOCTU, 0O4UCTKa NOCPEdCTBOM
renbunbTpylowen xpomaTorpadum [7].

MpuMeHUMOCTb NepeyncneHHbIX METOA0B AN onpeaerieHnsl 0CTaTKoB OpraHoranoreHHbIX, opraHodoc-
OpHBIX 1 OPraHOa30THBIX NeCTULIMAOB YKasbIBaIOT AN KaXK40ro cry4as.

MpumeyaHue— HacToswuit cTaHgapT pPeKOMeHZYeTCA MPUMEHsITb B Lenax anpobauuyM u HakonneHusi
AONONMHUTENBHON UHPOPMAaLMKM B YaCTU €10 NPUMEHEHUS.

2 HopmaTuBHbIe CCbINKU

B HacTosiLem cTaHgapTe Ncnornb3oBaHbl HOPMaTUBHBIE CChINIKM Ha criegytolne MexXrocyaapCTBeHHbIe
cTaHaapTbl:

FOCT 12.1.007—76 CucTtema cTaHgapToB 6e3onacHocTu Tpyda. BpegHele BewecTBa. Knaccuduka-
ums n obwme TpeboBaHns 6ezonacHoCTU

FOCT NCO 5725-6—2003 TouHOCTb (NpaBUIbHOCTL N NPELU3UOHHOCTL) METOAOB U pe3ynbTaToB
namepeHnin. HYacto 6. icnonb3oBaHue 3Ha4eHUIA TOYHOCTU Ha NpaKTuke

FOCT 6709—72 Bopa auctunnupoBaHHas. TexHu4eckme ycroBus

* [onyckaeTcsi NCMNonb30BaHne roToBbIX agcopbeHToB. [aHHasi Hopmaums SBNSeTcs peKoMeHayeMou 1 NpuBe-
ZdeHa Ans yaobcTBa nonb3oBaTeneii HacTosILLEro cTaHaapTa.

WU3paHne opmumnanbHoe
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FOCT 32689.2—2014 Mpoaykuusi nulleBasl pacTUTENbLHOTO NpoucxoxaeHusi. MynbTumetoabl AnA
rasoxpomaTtorpadu4eckoro onpeaeneHna ocTaTkoB NecTMUMaoB. YacTtb 2. MeTofbl aKCTpakunm N O4UCTKN

MOCT 32689.3—2014 Mpoaykuusi nulleBasl pacTUTENbLHOrO NpoucxoxaeHusi. MynbTumMeToabl AnA
rasoxpomaTorpaduieckoro onpeaeneHns octatkoB nectuuuaos. Yactb 3. UneHTudumkauua n obecnedeHue
NpaBUnbHOCTU pe3ynbTaToB

MpwumedaHu e — lNpn NONb30BaHUN HACTOALLMM CTAHAAPTOM LenecoobpasHo NPOBEPUTL AENCTBUE CCbINOY-
HbIX CTAHZAPTOB B WH(OPMAaLMOHHOW cuCTEMe OOLero nonb3oBaHuss — Ha odmuuanbHOM cante deagepanbHOro
areHTCcTBa No TEXHNYECKOMY PerynupoBaHuio U METPONorMu B ceT VIHTEPHET Unn No eXXerogHoMy MHMOPMaLUNOHHOMY
ykasaTtento «HaunoHaneHble cTaHaapTbI», KOTOPbIM ONYBNMKOBaH Mo COCTOSIHUIO HA 1 IHBaps TEKYLLEro roaa, v no eeinyc-
KaM eXeMeCcA4HOro MHpopMaLMoOHHOro ykasatens « HaunoHanbHble cTaHAapThI» 3a TeKyLwmm rog. Ecnu ccbinoyHbiv ctan-
OapT 3aMeHeH (M3MEeHEeH), TO NpPW NOMb30BAHUMN HACTOSILLMM CTAHAAPTOM CrieflyeT PYKOBOACTBOBATLCA 3aMEHAOLWNM
(n3MeHeHHbIM) cTaHgapToM. Ecnv cebinovHbivi cTaHgapT oTMeHeH 6e3 3ameHbl, TO NonoXeHne, B KOTOPOM JaHa CCbifka Ha
Hero, NPMMEHSAETCS B 4acTu, He 3aTparnBalowWwen 3Ty CCbIIKY.

3 OOwee onncaHue

3.1 Kpartkue cBegeHus

MynbTuMeToAbI A4S razoxXpoMaTorpaduyeckoro onpeaeneHns oCTaTkos NecTMUMAOB peanusyoT B pam-
Kax yeTblpex npouedyp — 3KCTpakLua, ouncTka, onpeaeneHune (XpomaTtorpadus), naeHTudukaumsa n noa-
TBEpXKAEHNe pesynbTaTos.

B oTAenbHbIX cryyasix npy Hanu4mm CoBpeMeHHbIX CPeaCcTB UCTIbITaHWUIN BO3MOXXHBI OTKITOHEHWS OT ycTa-
HOBIEHHBIX B HACTOSILLEM CTaHAaPTE NOMOXEHWUI, B TOM Y1cne NyTem coBMeLLeHUa aByx 1 Gonee npoueayp.
Bce oTKMOHeHUst A0MKHBI BBITb TLATENbHO 3840KYMEHTUPOBaHbI B NPOTOKONE UCNbITAHWIA.

3.2 3kcTpakuma

Llenbto akcTpakumm ABNsSeTCA BblaeneHne U3 Matpuubl I'Ip06bl C NOMOLLbIO NoaxoadALlero pacTtesoputTena
OCTaTKOB MeCTULMA0B € Kak MOXHO 60Mee BbICOKUM UX BbIXOAOM U C HAUMEHbLUUM BbIXOA0M conyTCTByOWUX,
Melwlarwmnx onpeaeneHno BewecTs.

3.3 Oyucrka

ConyTcTaylowme (MellaoLlme) BelecTsa yaansioT U3 nomnyd4eHHoro akeTpakra. Takum oBpasom, ocTa-
tOTCS TONBKO OCTATKN NeCTULMAOB, onpeaerieHne KOTOPbIX OCYLLECTBAIOT B AasibHEALLEM C TOMOLLLIO COOTBE-
TCTBYIOLLEro MeToaa.

3.4 OnpeaeneHue (xpomartorpacus)

AnaonpegeneHys ocTaTkoB NECTULMAOB B NONYYEHHOM 3KCTPaKTe UCTIONb3YIOT rasoxpomarorpadudec-
KUA MeTof C NPUMEHEeHNeM CeNeKTUBHLIX AeTEKTOPOB Tuna «JleTeKkTtop anekTpoHHoro 3axeata (A33)» (ana
opraHoranoreHHblX necTuuuaos), «AsoTHo-ocdopHbIin aeTekTop (AD)» (Ans opraHodocdhOpHBIX U opraHo-
a30THbIX NecTuunaos) u «MnameHHo-thboToMeTpudeckuin getekrop (MNPL)» (ans opraHodochOpHBIX NECTULM-
aos). fleTekTop Xonna, aTOMHO-3MUCCUOHHBIN AETEKTOP, a TakKe Macc-CrNeKTpoMeTpusl Takke MoryT BbiTb
nucnonb3oBaHbl ANA onpeAeneHna 0cTaTkoB NECTULMAOB.

3.5 UpeHTudpukayun

KauecTBeHHas u KONMYEeCTBEHHAasN M,CleHTMCbMKaLMFl OCTaTKOB NECTUUMAOB UMelOT 0cobeHHOoe 3HaYeHue B
Tex cnyyasx, koraa BbidBlieHHbIE UX OCTaTO4YHbIEe KoNnu4ecTBa NpeBbILLalnT MakCUManbHO A0NYCTUMBIE YPOBHWU.

3.6 MoareepxaeHue pe3ynbTaToB

MoareepxaeHune pesynbTaToB nAeHTUMUKALUN U KONNYECTBEHHOTO onpeaeneHuns cogepxaHns obHapy-
YKeHHbIX OCTaTKOB NecTULUAOB HeoBXoANMO B YacTHOCTU Toraa, koraa npeanonaraeTcs Hanudme KoHUEHTpa-
LI OCTaTKOB, KOTOPbIE NPEBLIWAT MaKCUManbHO AONYCTUMBIE YPOBHU. MeToAabl, KOTOpble ONMUCLIBaOTCSA B
HacTosALleM cTaHgapTe, NO3BONAT NPOBOAUTL UAESHTUDUKALMIO OCTAaTKOB NECTULMAOB NO BpeMEHU YaepXu-
BaHWA Ha xpomatorpaduyeckoi KonoHke. [iNA 3Toro UCNONb3YIOT MUHUMYM ABE KONOHKWA pasnnuyHon nonsp-
HoCTU. [NA NoATBEPXKAEHMS pe3ynbTaToB MPUMEHAOT MeToabl, noapobHo onncaHHble B FOCT 32689.2,
Hanpumep, BbICOKO3(hEKTUBHYHO XUAKOCTHYIO XpomaTtorpacuto (HPLC) u razoxpomaTtorpadpmieckuin aHanns
NPoAYKTOB OKUCNEHUS U ApYrnX NPOAYKTOB NpeBpalleHni. Pe3ynbTaThl, NONYYeHHbIE Macc-CnekTpoMeTpuen
(MS), MoryT 6bITb UCNONb30BaHblI ANA YTouHeHns naeHtTndukauum. B FOCT 32689.3 uanoxeHsbl HEKOTOpble
pekoMeHayemble MeToAbl A8 NoATBEePXAEHUA pe3ynbTaToB.
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4 CpepactBan3MepeHuin, o6pasubl cpaBHEHUs, BCOMoraTernbHble yCTPOUCTBA,
MaTtepuanbl U peakTUBbI

4.1 O6wwue TpeGoBaHUA

B onpeaeneHnax UCNonb3yoT peakTuBbl, YACTOTY U NPUroAHOCTb KOTOPLIX NPOBEPSIOT cornacHo 4.2.
YucToTy npumeHaeMon auctunnuposarHoi Boabl no FOCT 6709 nposepsaoT cornacHo 4.2.2. Heo6xoanmo
nsberatb 3arpsisHeHUsi NIPUMEHAEMOI BOAbI MaTepuanamMm U3 pesuHbl U (MNn) NoNMMepoB.

MpumMeHsieMble agcopbeHTbl B 3aBMCUMOCTM OT UCMONb3yeMoro cnocoba nogsepratoT o4ncTke, nepuo-
AnyecKon akTUBaLIMA U NpoBepKe cornacHo 4.2.4.

4.2 lNpoBepkKka YMCTOThLI peakKTUBOB
4.2.1 PacTtBOopuTtenu

MpuMeHsieMble pacTBOpUTENN (ALETOHUTPUN, aLEeTOH, dTUNALETaT, H-reKkcaH, NeTPonelHbIN aup U anx-
rnopMmeTaH) nepes onpeAeneHmeM KOHLEHTPUPYIOT B YCINIOBUAX, COOTBETCTBYIOLLMX YCMIOBUSIM UCTIBITAHUA NPO-
Obl, 3aTemM noasepraloT rasoxpomartorpaduyeckoMy pasfgeneHuio  Ha  npeaMeT  NPUCYTCTBUA
dpakumnin-sarpssHUTENein.

4.2.2 Bopa

JecaTb 06beMHbIX YacTell BoAbl B COOTBETCTBUN C METO0M ONpeAereHNsl IKCTParupytoT ¢ 0AHON 06b-
eMHOW YacTbio H-rekcaHa, NeTponeiHoro agpupa, AnxnopMeTaHa UNK Apyroro HECMeLIMBALEroca ¢ BOAON
pacTeopuTens. OpraHudeckyto dasy OTAeNAT OT CMecu. 3aTeM B COOTBETCTBUM C YCIIOBUSIMUA MeToAa onpe-
[eneHns ee KOHLEHTPUPRYIOT U NPOBEPSAIOT Ha NPUCYTCTBUE dpaKLMit-3arpsasHUTenei rasoxpomaTorpaduyec-
KM MeToaoM. XpomaTorpaMmma He AoShkHa cofepKaTh MUKOB 3arpsisHAIOLLIMX BELLECTB.

4.2.3 HeopraHuudeckue conu

HeopraHuveckue conu, Hanpumep, XIopua HaTpus NoaBepratoT O4UCTKE COTMACHO NPUNOKEHWI0 A nn B
COOTBETCTBUM C TpeBoBaHMAMM MeToa onpeaeneHus. Conv u UX BoAHble pacTBOPbI 3KCTParMpytoT H-rekca-
HOM, NeTPONeiHbIM 3chMPOM, ANXNOPMETAHOM UMK APYrMM HECMELLIMBAIOLWMMCS C BOAO pacTBOpUTenem B
3aBMCUMOCTV OT MeTOAa onpeaeneHns. AKCTPaKT KOHLIEHTPUPYIOT COrMacHo YCNoBMAM MeToaa onpeaeneHus,
3aTeM NpoBepAIoT Ha HanuM4vue hpakunii-3arpasHuTenei rasoxpoMarorpadyeckum Metogom. XpomaTorpam-
Ma He JOMKHa coAepaTh MUKOB 3arpssHAICLLMX BELLECTB.

4.2.4 Apcop6GeHTbl

B 3aBncumocTu OoT MeToda onpeaeneHns COOTBETCTRYIOLLEE KONUYECTBO aacopbeHTa akcTparupyoTt
HeobxoAMMbIM 06 bEMOM PacTBOPUTENS UMM CMeChio pacTBopuTenei. naT KOHLEeHTPUPYIOT, 3aTeM NpoBe-
PSIOT ero YACTOTY rasoxpomMartorpaduyeckum mMeTogoM. XpomaTtorpamma He [ofkHa coaepXaTb MUKOB
3arpsi3HSAOLLMX BeLeCTB. AKTUBHOCTL aacopbeHToB He0BX0ANMMO NepUoanNYeckn NPoBEPATL COMMacHo Croco-
6y, onucaHHomy B FTOCT 32689.2.

4.2.5 O6pa3ubl cpaBHEHUA U FTPagyNpPoOBOYHbIe PacTBOPbI

[ns onpeageneHnss oCTaTKOB NECTULMAOB NPUMEHSIOT obpaslbl cCpaBHEHUs NECTULMAOB C MacCOBOW
Joren oCHOBHOro BelwecTtsa He MeHee 95 % 1 oKyMeHTarbHO NoATBEePKAEHHBIM KayecTBOM (Hanpuvep, B
dopme cnevucpurkaLmm pursmko-xummndeckoro coctasa). O6pasLibl cpaBHeHUsi NeCTULMAO0B U rpagynpoBOYHbIe
pacTBOPbI NPOBEPSIOT HA NPUCYTCTBWE 3arpasHUTENen rasoxpomaTtorpadryeckum Metogom. Xpomatorpamma
He JomKHa cogepXaTb MUKOB 3arpAsHAOLLMX BELLECTB.

MpumedvaHus

1 OGpa3ubl CpaBHEHUSI NECTULMAOR XPaHAT Npu TemnepaType He Boiwe MuHyc 20 °C He Gonee ogHoro roga. Ans
npegoTBpaLleHusi KOHAeHCcaL MM Boabl TEMIEepaTypy eMKOCTH ¢ o6pa3uamm cpaBHEHUs Nepes ee OTKPLITUEM J0BOAAT A0
KOMHaTHON. cxoaHble rpagyvpoBOYHbIE pacTBOPBI MAcCOBOW KOHUEHTpaumen 1 Mr/am° XpaHsaT B XONOAUNbHUKE He
Bonee 6 mec npu Temnepatype He Bbiwe MuHyc 20 °C.

2 V3meHeHunsi obbema rpagyMpoBOYHOIO pacTBopa B pesynbTaTe UCnapeHusl pacTBOpUTENS, Hanpumep, n3-3a
HEMNMNOTHOM YKYNOPKM EMKOCTU, MOTYT NPUBOAUTL K HEA4OCTOBEPHBLIM pedyrnbTaTtam. B aToli cesian ans 6onee HagexHoro
XPaHEHUs1 UICXOOHBIX M pabouMX rpagyMpOBOYHbLIX PACTBOPOB UCNOSb3YHOT EMKOCTU C BUHTOBOM YKYNOPKOW U3 nonutetpad-
Topatunena (MNTPI). MNpy xpaHeHn NpeAoTBPALLAIOT 3arpsisHeHWe PacTBOPOB MaTepuanamm u3 nonvMepoB NNN Pe3uHsl,
a TakKe He foNyCcKaloT ANUTENBHOTO BO3AEWCTBUSI HA PaCcTBOPLI CONHEYHOTO UK YNbTpaduoneToBoro ceeTa.

3 OnbIT NoKasbIBaeT, YTO HeQOCTOBEPHbIE pe3ynbTaThl ONpeaeneHnsl YHacTo BO3HWUKAIOT U3-3a owmnboK npu npuro-
TOBIIEHUU, NPUMEHEHNN U XPAHEHWUM TPaAYNPOBOYHbIX PacTBOPOB. [pegoTepalleHne HeJOCTOBEPHbIX pe3yNbTaToB — B
cooTBeTCcTBUM C [8]—9].
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4.3 Mepbl 6e3onacHocTu Nnpu paboTe c peakTuBaMu
4.3.1 OGLwue ykazaHUsl

Mpu onpeaeneHMn ocTaToUHBIX KONMMYECTB NECTULIMAOB MOTYT ObiTb UCMONbL30BaHbI OTAENbHBIE OMacHble
BellecTBa. Heobxoanmo cobniogaTe TpeboBaHna 6e3onacHOCTY NP paboTe ¢ XMMUYECKN ONacHbIMN BELLIECT-
BaMW, a Talke TpeboBaHuUs, NpuBeaeHHble B 4.3.2114.3.3.

4.3.2 Mectuunabl

MHorue nectTnunabl B KOHLLEHTPUPOBaHHOM hopme MoryT pecopbupoBaTthCsl U B 3TO CBSA3M NpeacTaBsis-
0T onpeaeneHHyto onacHocTb. Knacc opraHogoctopHbIX NECTULNAO0B NPOSABASET TOKCMYECKNE CBONCTRA NpK
oparnbHOM NonagaHnn B OpraHnaMm, a Takke NP KoHTakTe ¢ koxei. B aToin cesasm npu paboTe c obpasLamm cpas-
HEHWsI NeCTULMAOB N NX rpagyMpOBOYHBIMU pacTBOpaMn Heobxoanmo cobnogath HkenpueedeHHble Tpebo-
BaHUsl, a Takke NPUHMUMAaTL BO BHUMaHe Mepbl 6esonacHocTv npy paboTe ¢ nectuumaamMu, ycTtaHoOBAEHHbIE UX
N3roTOBUTENSMM:

- BCe OencTBuUA B NabopaTtopun, Hanpumep, B3BeLUnBaHne, CMeLLBaHne, pacTBOpPEeHME A0MKeH ocylLLe-
CTBNSATb MepcoHar B COOTBETCTBYIOLLEN 3alLMTHOW odexae, HEMpoHULaeMbIX NepyaTtkax (Hanpumep, U3 nonu-
aTuneHa) U B NOMeLLEeHUA, CHabXeHHOM MPUTOYHON BEHTUNSLMEN CBEXEro BO34yXa; B HEKOTOPLIX Crydasax
pekoMeHAyeTcs UCNOMb30BaTh 3aLUTHBIE MaCKW;

- HeobxoaMMOo n3beraTb KOHTaKTa NECTULNOOB C KOXKEN;

- BCE eMKOCTUN ANnsi paboThl C NecTuumMaamMmmn 4OSKHbBI UMETb COOTBETCTBYIOLLYIO MapKUPOBKY;

- WHpOpPMaLMOHHbIE MaTepuMarbl CO CBeASHUAMN O MPU3HaKax oTpaBneHns U cnocobamm Nepsoi NoMo-
LW OCIMKHBI HAXOANTLCS B 30HE 4OCAraeMocCTu;

- MpK HeobxoanUMoCTU NPoUNakTUKL U NpeaynpexXaeHus oTpasneHnin UICNoNb3yHoT KOHCYNbTaLUK Bpa-
YeN-TOKCMKONOroB;

- YTUNN3aLMI0 OTXOO0B NEeCTULMO0B OCYLLEeCTBIIAOT B COOTBETCTBUM € Tpe6OBaHUAMN NO yTUNN3aLNA B
nabopaTopun XMMUYECKNX OTXOA0B, B CllyYyae HeobXoAMMOCTU KOHCYbTaLUn 3anpalumBaoT Y U3roToBuTenen
necTuunaos;

- nocne paboTbl C NeCTULMAAMN B COOTBETCTBYHOLWMX NTabopaTopHbIX MOMeLLeHUsIX He0BX0AUMO CHATL
3alUUTHYH odexay U nepyaTtku, 3aTeM TaTenbHO BbIMbITb PYK BOAOW C MbINIOM.

4.3.3 OnacHble BelwecTBa

Heobxoaumo npegoTepallaTh oboralieHne Bo3ayLHol atMocdgepbl BHyTpu paboyein o6nactu nabopa-
TOPUM Napamm pacTBopUTENeN 40 UX B3pbIBOOMNACHOW KoHLeHTpaLumu. Mpu paboTe ¢ nerkoBocnnameHsoLLm-
MUCA peaKkTBaMU HeoBX0OMMO MCMONb30BaTh COOTBETCTBYIOLLYIO 3alLUTHYI0 ogexay. Mapbl oTaenbHbIX
pacTBOpUTENE NPOSIBNSAIT TOKCUYECKME CBOWCTBA YXKe MU KOHTaKTe ¢ koxkeil. B aToll cBsA3M pekomMeHayeTcs
NPOBOAUTL PaboThl C UCMONB30BaHWEM BLITSHKHOMO LLKada U COOTBETCTBYIOLMX CPeACTB 3aluThl. OnacHble
BelllecTBa, UX CBOWCTBA U YCNOBUSA NpUMeHeHUs NpuBeaeHbl B Tabnuue 1.

Ta6nunya 1— OnacHble BeWeCcTBa, CBOMCTBA U YCITOBUSI MPUMEHEHUS

BewectBo CBOWCTBO KommeHTapuii YcnoBusi NpUMEHeHUs

AueTtoH INerko BocnnameHsieTcs O6pa3yeT B3pbiBOONac- BbiTskHOW  Wwikad  wnn
Hble MEepoKcuAbl U OKUCNW- | COOTBETCTBYIOLIEE YCTPOW-
TenbHblE BEWEeCTBa CTBO

AuetoHuTpun TokcuueH MpeporBpawatb  KOH- To xe
TaKT C KOXEN U rnazamm

UuknorekcaH Nerko BocnnameHsieTcs — »

HOuxnopmeTaH TokcnueH MpepoTBpawate  KOH- »

TakT C rnasamy U BabIXaHue
napos

Avatvnosbiv admp

OcobeHHo nerko BoOC-

Moa AnNuTENbHbBIM BO3-

XpaHuTb B TEMHOTE. Bbi-

nnameHsietca AENCTBUEM COMMHEYHOrO | TSDKHOW LiKad unu cooTee-
cseta obpasyet HecTabunb- | TCTBYIOWEE YCTPOMCTBO
Hble NepoKcuabl
OraHon Bocnnamensietcs — Ana HarpesaHna n KOH-

LEHTPVPOBaHUS NPUMEHATL
BbITSDKHOM WKad unm coot-
BETCTBYIOLLEE YCTPONCTBO
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OkonyaHue mabnuubi 1

Beuectso Csownctso KommeHnTtapui Ycnosusi npumeHeHus

Omnauerar Bocnnamensietcs, B Pasgpaxaer rnasa wu BbiTspkHOM  wkad wnm
OCOGEHHOCTU MPU KOHUEH- | abiXaTerlbHbIe MyTy COOTBETCTBYIOLLEE YCTPOU-
TpUpoBaHUn CTBO

H-I'ekcaH BocnnameHsietcs, TOK- — To xe
CcuyeH

M3ookTaH Ierko BocnnameHsieTcst — »

MeTtaHnon BocnnameHsieTcsi, TOK- MpegoTepawate  KOH- »
cuyeH TaKT C rnasamv U BablxaHue

napos

MeTponeHsbin acdup OcobeHHO nerko BOC- — »

nnameHsieTcs

OnacHele pacTBopuTenn, NnpuseaeHHble B cnnckax MoHpeansckoro npotokona [10], He 4OMMKHBI UCNONb-
30BaTbcA B onpeaenerusx. Mpu pabote ¢ onacHbIMM BellecTBaMU HeobBXo0ANMMO BbIMNOMHATL TpeboBaHMA
rMoCT12.1.007.

4.3.4 Mepbl GezonacHocTU

Mepokenabl, obpasyrowmecs Npu XpaHeHU AnaTIoBoro adgupa, AMoKcaHa u Apyrnx 3upos, B3PbIBO-
onacHbl U A0MKHbI BblTb B 3TON CBA3WN UHAKTUBUPOBAHLI Nepea ANCTUNNALMENA UM KOHLEHTPUPOBaHUEM.
O6pasoBaHue NepoKcUaos B adhmpax ycunmsaeTcs Npu aeictsun ceeta. PunbTpoBaHue ahnpoB Yepes akTu-
BMPOBaHHbIA OKCUA antoMUHUS NO3BOSIAET yAANUTb NepoKCUabI.

4.4 O6wenabopaTtopHoe o6opyaoBaHue U ycTponcTBa
4.4.1 CTeknsiHHble Npubopbl 06Lero HazHauyeHus

B onpeaeneHUsax UCMonb3yoT CTeKNAaHHOe 06opyaoBaHue obLenabopaTopHOro HasHadeHus. Bee cTek-
nAHHOe 0BopyaoBaHMe AOMKHO BbITb TWATENbHO BbIMbLITO. [N MOMKM NCMONb3YIOT pacTBOPbLI NOAXOAALLMX
adeTepreHToB. Mocne Moiiku AeTepreHTaMmu o6opyAoBaHme cnonackusatoT BOLOMNPOBOAHOW BOAOW, 3aTeM Anc-
TUANUPOBaHHO BoAo 1 aLieToHoM. OBopyacBaHue TLaTeNbHO BbiCYLLMBAIOT.

Mpw ucnonb3oBaHnK NabopaTopHLIX MOCYAOMOEYHbLIX MaLLMH 3anpeLlaeTcs NpUMeHsTb XIiopcoaepka-
e aetepreHThl. Mpy HeOBXOAMMOCTU MPOBOAAT NPOBEPKY AETEPreHTOB Ha NPUCYTCTBUE 3arpAsHSAOLLIMX
BellecTB. HenocpeacTBeHHO Nepen NprMeHeHUEM CTEKITSIHHYH Nocyay PekoMeHayeTcs crionackuBaTb COOT-
BETCTBYIOLLMM PACTBOPUTENEM.

4.4.2 CneuunanbHble CTeKNAHHbIe NpuGopbl

Mpo6upku AnnHon 80—90 MM, HOMUHAMLHON BMECTUMOCTbLIO 15 cMm3 1 cTaHAapTHLEIM WAKdoM 14 MM
(aaHHbIe NPOBUPKM MOTYT BbITh cOeAMHEHBI C konoHkamu Trna «Mikro-Snyder®» D) [11].

CTeknsiHHble XxpoMaTorpadunyieckne KoMoHKA CO CTEKMAHHBIMU U nonumepHbiMn (MTH3) BeHTURAMM C
pasmepammu, COOTBETCTBYIOLLUMMUN MeToAaM onpeaeneHus, CHabKeHHble B BEpXHeN YacTu cTaHA4apTHbIM LWn-
dom ansa npucoeAMHEHUst EMKOCTU C pacTBOPUTENEM UK TPYOKM (BEHTWNST) ANS BbipaBHMBaHUS AaBNEHS.

4.4.3 BcnomoraTtenbHble MaTepuanbl

dunbTpoBanbHyO bymary, CTEeKMsIHHbIE NanoYku, CTEKISIHHBIE LAPWKKA, BOTIOKHO Nepea UCNoNb30BaHu-
€M CronacknBaloT YNCTEIM PacTBOPUTENEM, a XJTOMKOBYHO BaTy, CTEKIOBATY U KBapL,EeBOE BOJTIOKHO 3KCTparnpy-
toT B annapaTte CokcrneTta H-TekCaHOM W aueToHOM WAW ApYruM MNOAXOASWMUM pacTBoputeneMm Ana nx
ocBobOXaeHMs! OT 3arpsAsHsALLNX BellecTB. B paboTe He gonyckaeTcs UCMONb30BaTh LUNAHMN U3 PE3UHBI,
NONMBUHUNXOPUAA 1 ApYrMxX NOMMEPHBIX MaTepuarnos, Tak Kak OHU MOTYT BbI3BaTb 3arpsi3HeHUe pacTBOPOB.
[ns paboTbl pekoMeHayeTCcs UCMOMb30BaTh YKYMOPOYHbIe MaTepuansl u3 ctekna unu NTS3. AHanornvHble
TpeboBaHNA pacnpPoCTPaHATCS Ha BOPOHKN U KpaHbl K HAM, KOTOPbIe O0IMKHbI OblTb M3roTOBMEHLI U3 CTekNa
unnATPS.

1 N .
) HaHHas nHdopmaums ABnsieTcs pekoMeHayeMon 1 NpveeaeHa Ans yao6CcTBa nonb3oeaternei HacTOSLEro CcTaH-
napra.
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4.5 WUcnaputenu (KOHLeHTpaTopbl)
4.5.1 O6wue TpeboBaHuA

Ucnaputenu (KoHLEHTpaTopbl) A0MKHBI 6bITh CHabXeHbl BoASHOW 6aHel ¢ BO3MOXHOCTbIO perynmposa-
HUA TemnepaTypbl OT KOMHATHOTO 3HaYeHus Ao TemnepaTtypbl 100 °C, a Takke npeanoyTUTENLHO 06OpYAOBa-
Hbl CTabUN3aToOpPoOM BakyyMa.

BnuaHne ncnapurens (koHUeHTpaTopa) Ha ypoBeHb NoTepb NieTyHnx CoeauHEHUn A0SMKHO Nnepuognyec-
Kn npoBepsiTbes. B cnyyae HeobxoaMMocTu AonycKaeTca UCMNOMb30oBaTb B OTCTOMHUKE NPOMUAEHMNUKONb,
n-yHAaekaH unuv rekcagekaH, KoTopble no3sosIAT MUHUMN3NMPOBATL NOTepu NecTULUAOB.

Pacteopbl B He6omnbLUMX 06beMax NpeanovTUTeNbHO KOHUEHTPUPOBaTb B cnabom NoToke YMcToro u
Cyxoro asoTa.

[nsi kKoHUeHTpupoBaHua 6onbluMx 06LEMOB pekoMeHAYeTCsl UCMIONb30BaTb HKENpUBeAeHHbIe TUMbI
ncnaputenemn.

4.5.2 WUcnaputenb KyaepHa-[Aanuwa [12] nnnm aHanoruyHblid, cHabXxeHHbIM BoaaHon 6aHel ¢ perynsrto-
poM TeMnepaTypbl U KOMOHKOWM ANst hpakunoHNpoBaHus (unn 6e3 KONOoHKK AN PPaKLUMOHUPOBAaHUS).

4.5.3 PoTauuoHHbI ucnapuTenb A1 KOHLEHTPUPOBaHUSI B TOHKOM Cfloe C TeMnepaTypHbIM HarpeBoMm
8050 °C 1 BakyyMHbIM YCTPOWACTBOM.

4.5.4 PoTauuoHHbIA BakyyMHBI UcnapuTenb ¢ BoAasiHOM HBaHel ¢ TemnepaTypHbIM perynsitopoMm, Yuc-
oM 060poToB ko6bI A0 1300 MuH—1.

4.6 NomoreHusaropsbl

FomoreHnsaTopbl AOMKHbI BbITb BO B3pPbIBO3ALUMTHOM McnonHeHuwn. MNMpumeHeHne roMmoreHn3aTopoB
OOMKHO UCKoYaTk 3arpsisHeHue npobel. OcobeHHoM NpoBepke Noanexat repMeTUdHbIe YIOoTHEHWS Ha Bany
aneKTponpuBoaa roMoreHM3aTopa, Tak kak OHA MOTyT Bbi3BaThb 3arpsi3HeHue npoobl.

4.7 UeHTpudyru

B onpegeneHusix UCNOMb3yIOT B3pbIBO3aLMTHBIE LEeHTpuUdyr ¢ yucrnom obopoTtos potopa oT 2000 go
4000 MUH™" 1 LEHTPUEYXKHLIMM CTaKaHaMU BMECTUMOCTbIO /10 HECKOMbKUX COTEH KyBMUeCKMX cCaHTUMETpOB.

4.8 MasoBble xpomaTorpadbl

TpeboBaHWs K ra3oBbIM XpoMmaTorpadam, BKIouas cenekTuBHble AeTeKkTopbl (cM. 3.4), npuBeaeHbl B
rOCT 32689.3.

5 MoproToBka onpeaeneHun

5.1 O6wue ykasaHusa

NabopaTopHbIi NepcoHan AomkeH 6T 06yveH COOTBETCTBYIOLWMM MeToaam onpeaeneHus. Mepea
ncnblTaHMeM NPoayKUMU NPOBOAST aHanmns XonocThiX Npob, KoTopble He coaepXaT OCTaTKOB NEeCTULMAOB, ¢
noaTBepPXXAeHNEM UX Pes3ynbTaToB. AHanNoOrM4YHO NPOBOAAT aHanu3 MOBTOPHOMO HaXOoXAeHWUsl BHECEHHbIX
06pa3LoB cpaBHeHUs MecTUUMaoB B LUMPOKOM UHTepBane KoHUeHTpauui (cM. pasgen 7). LienecoobpasHo
MMeTb B pacnopshkeHnM martepuarnbl C U3BECTHbIM coAepXaHuem NecTULMAOB AN UX UCMOoMb3oBaHUs B
CpaBHUTENbHOM aHanuse.

Mpw opraHnzaumm n nposegeHUN onpegeneHns 0cTaTkoB NecTULMAOB B MPOAYKLIMM PACTUTENBLHOMO Npo-
NCXOXAEHUS pekoMeHayeTCsl PyKOBOACTBOBATLCA pekoMeHAauusiMu no AOMKHON nabopaTopHOW npakTuke
npoBedeHnst aHanu3a ocTaToUHbIX KONMYecTs necTuumnaos [9].

B cnyvae HeBO3MOXHOCTU 3aBepLUEHUS ornpedeneHns B TeueHne ogHoro paboyero gHs1, ero MOXHo npe-
pBaTb Ha aTane aKkcTparMposaHusi. NpnaToM SKCTPakKT, NoNyvYeHHbIN 13 Npobbl, cogepxauin 6e3BogHbIA pacT-
BOPUTESb, AONYCKAETCS OCTaBWUTbL HA HOYb:!

- BrepMeTUYHO YKYNOpeHHOM cocyae B TeMHOTe Npu TemnepaType He Bobiwe 4 °C;

- TeMHOTe Npu TemnepaTtype He Hxe MuHyc 20 °C.

Mocne nogobHoro xpaHeHus nepea NPoaokeHnem onpegeneHus HeobxoaMmo yaoCcToBepUTHLESA B CTa-
BUNBbHOCTUN 3KCTPaKTa (OTCYTCTBUN OCAOKOB).

He gonyckaeTcs npepbiBaTh NpoLeaypbl O4UCTKUA AKCTpakTa n xpoMmaTorpadnyieckoro onpeaeneHus.

5.2 MuHuaTiOpU3IUPOBaHHbIA MeTOA,

B cnyuae paboTbl ¢ HeGonbLWUMK KONIMYeCTBaMu Npobbl, pacTBOPUTENEN U BCrioMoraTernbHbIX MaTepua-
OB («MUHWATIOPU3UPOBAHHBIN MacluTa6» ) AN NpoBeAeHUS OUACTKA BbIGUPaOT COOTBETCTBYIOLUIA MUHUATIO-
PU3MPOBaHHLIN METOA.

Ecnu pesynbTtaThl Nogo6HOro onpeaeneHns nokasbiBatoT, YTO coaepXkaHe 0CTaTKoB NecTULMAOB COOT-
BETCTBYET UMW MpeBblliaeT MakcMMarbHO AOMYyCTUMbIE YPOBHU, TO B Lienax o6ecrnevyeHnst JOCTOBEPHOCTU
pekoMeHAyeTCsl MPOBECTU MOBTOPHBIE SKCTPAKLLMIO M OYUCTKY C GOMbLUMMU KONMYecTBamm Npobbl, pacTBopUTe-
N9 1 BcnoMoraTtenbHoro maTepuana.

6
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5.3 MopgroToBka u xpaHeHne npo6
5.3.1 O6Lwue ykazaHuA

CnocoBbl N0AroTOBKM 1 XpaHeH s Npo6 He AOMKHbI OKasblBaTb BIMSIHWS Ha COCTaB aHaM3npyemon npo-
6l B 4aCTU COZIEPXKaHWS B HEM OCTATOUHBIX KONMYECTB necTuumnaos. MexoaHas npo6a aormkHa BbITh TLATe Mb-
HO TrOMOreHMsupoBaHa AN WCKMoYeHUs OolWMBOK, BbI3BAHHLIX HepaBHOMepHLIM pacnpedeneHneM
KOMMOHeHTOB. B criyyae COMHeHWIA B penpeseHTaTMBHOCTM aHanusupyemMoi npo6bl B onpeaeneHn Ucrnonbay-
10T nu Gonbliee KonMM4ecTBo NpPobbl, UMM HECKOMLKO aHansnpyembix npob. CTeneHb nsmenbyeHust npobbl
TakKe SBMSIETCH (hakTOPOM, KOTOPbIA MOAMNEXWT onTuMMsaumM ¢ uenbio obecneveHns Gonee MOMHOro
aKCTparMpoBaHns 0cTaTKoB NecTULMIOB.

5.3.2 IlabopatopHan npo6a

WcnopueHHble naGopaTopHble Npobel He noanexaT aHanunay. MNpoby Heo6XxoaAuMo, Kak NpaBunio, aHanu-
31pOBaTb cpasy nocre NocTynseHus B nabopatopuio U B Ntobom criyyae Ao HacTynneHust kKakux-nubo dousn-
YEeCKUX N XUMUYECKNX M3MEeHeHW. B cnyvyae HeBO3MOXHOCTM BbICTPOro aHanusa npobbl oHa AoSKHA ObITh
noMelLeHa Ha XpaHeHWe B YCIOBUSX, KOTOpbIe NpeaoTBpaLlaoT ee nopyy. Kak npasuno, naéopaTopHble npo-
6bl He OOMKHbI XpaHNTbeA Bonee Tpex CyToK nepes nx noAroToBKoM K aHanuay. Cyxune npobbl A0MKHBI ObITb
npoaHanu3npoBaHbl B TEYEHWE CPOKa UX FO4HOCTU.

5.3.3 Mpo6a, yacTU4YHO NOAroTOBNEHHasA K onpegeneHuo

[0na npuroToBneHus Npo6el, YacTUYHO NOArOTOBIEHHOW K onpeaeneHuto, UCMomnb3yoT TOMbKO Ty YacTb
naBopaTtopHoi Npo6bl, 4NA KOTOPOW YCTaHOBIEH MakcUMaribHO AOMYCTUMbIA YPOBEHb MO 0CTATOYHOMY KOMKU-
YecTBY NecTUUMAoB. Jpyrie YacTu npoBbl He yaansioT.

MpoBy, NOArOTOBMNEHHYIO YACTUYHO, YMEHbLLAT A0 MOMyYeHUsl perpeseHTaTMBHON aHanuaMpyemon
npoBbl (HanpUMep, NyTeM AerneHWs Ha YeTbipe YacTi U UCMONb30BaHUSA B onpeaeneHnn NPOTUBONONOKHBIX
yacTel). B cnyyae MenkoLWTYYHBIX MaTepuanos (Hanpumep, sirodbl, opexu, 3epHo) nabopatopHylo npoby
npeaBapuTerbHO XOPOoLUO NepemMeLlMBaloT, a 3aTeM oT6UpatoT Heobxoaumyo aHanuaupyemyto npo6y. B cny-
yae KpymHbIX MaTepuanoe oT6uparoT KnuHooBpasHble cerMeHThl (Hanpumep, AbiHW, ap6ysbl) UK AUCKK
(HanpuMep, OrypLbl), KOTOPbIE BKITHOYAIOT Takoke YacTb BHELHEN NOBEPXHOCTU (KOXYPLI).

5.3.4 Mpob6a, noaroToBneHHas K onpeaeneHuio

W3 kaxgon aHannavpyemoli npobbl yaansioT Takue YyacTu, KOTopble MOryT noMeLlaTh B poLecce romore-
HU3auun. Hanpumep, 4151 KOCTOYKOBBIX NNOAOB KOCTOUKY HEOOX0AMMO yAanuTb. YaaneHHble YacTu pacTeHui
[AOIMKHbI ObITh Yka3aHbl B NPOTOKOse UCTbiTaHuA. HeobxoaumMo crneauvts 3a Tem, YTobbl MAKOTb UMW COK He Tepsi-
NUCb — OHW SIBNAIOTCS YacTbio aHanusvMpyemon npobbl. PacueT ocTtaTkoB NecTuuuaoB OTHOCUTCH K Macce
NCXOAHOW aHanusupyeMoin Nnpobhl (BKIovasi KOCTouKy). Ecnu aHanuaupyemas npoba Ans skcTpakumm octat-
KOB NeCTULIMAOB He 0CTaTOYHO OAHOPOAHA, TaK Kak BCe eLle MPUCYTCTBYIOLLME KyCOUkM 60MbLUIOro pasmepa He
[OCTaTOYHO 3KCTParmpoBanuch, aHanMsnpyemyio npoby MHTEHCUMBHO U3MeNbYaloT COOTBETCTBYIOLLUMMU Cpe-
AcTBaMU. DTO BO3MOXKHO MPU KOMHATHOW TeMnepaTtype, eCriv COK U MSIKOTb He pasaensiioTcs, a necTuumnabl pas-
naralTcs HesHauuTenbHo. UamenbyeHune npobbl B 3aMOPOXKEHHOM COCTOSIHAM MOXET 3HaYUTENbHO COKPaTUTh
noTepu XMMUYeCcKkU HecTaburbHbIX COeAUHEHUA U B BONbLUMHCTBE CrlyyaeB Mo3BONsieT NOAYYUTb YacTuubl
MeHbLUero pasmepa, B pesyfbTaTe Yero fOCTUraeTcsl Bblicokasl cTeneHb ogHopodHocTu. Mpybas Hapeska
(hanpumep, 3 x 3 cM) nabopaTopHO MPOBLI HOXXOM U XpaHeHWe B MOPO3UNbHOM LKady (HanpuMep, HoUbIo MpK
Temnepatype He 6onee MmuHyc 18 °C) nepea namenbvyeHneM ynpoLuaioT nocrnegyowyto obpabotky. ObpaboT-
Ka TakoKke MOXeT BKIoyaTh B cebsl pasmarnbiBaHue Npu Temneparype (B NpUCyTCTBUM CyXOro NbAa U KUAKOro
asota) He 6onee 0 °C. OcobeHHo B cnyyae (hpyKTOB 1 OBOLLEI, KOTOPbIE UMEIOT TOSICTYHO LIKYPKY (Hanpumep,
TOMaTbl N1 BUHOrpagd), pasmarnbiBaHye Npyu HU3KOW TemnepaTtype HamHoro achdeKkTUBHee AN roMoreHn3a-
LMK, Yem npu KoMHaTHoM TemnepaTtype. Mpu ydeTe Toro dakra, YToO HECUCTEMHbIE NecTUUMALI Yalle Bcero
HakannuealoTcs Mo KoXULUEW nnoaa, pasmarnbiBaHWe NMpyY HU3KOW TemnepaType 3HauuTeNbHO cokpalwlaeT
HeodHOPOAHOCTb cocTasa npobbl. Ecnn aHanusupyemyto npoby obpabaTtbiBatoT Npu HU3KOW TeMnepartype,
Heobxoaumo usberatb kKoHAeHcaLUMK BaxHocTU. Ucnonb3oBaHue cyxoro nbaa us auokeuaa yrnepoga npu ero
[0oCTaTO4YHOM UcnapeHUn No3BonseT MUHUMU3UPOBAaTL AONI0 KOHAeHcaTa Ha npobe.

5.3.5 Ananu3upyemasn npo6a

AHanuaupyeMble Npobbl, OCTaTO4HO GOrbLIXE NSt NPOBeAEHUA onpeaenieHus, oTAENAT OT U3MEeNb-
YeHHoi1 NaGopaTopHoii NpoGbl U cpasy xe aHanU3MpyoT. B cnyyae ecnu onpegeneHue He MoxeT 6biTb Npose-
[EHO cpasy Xe, aHanMaupyemyio npoby, BKIloYast ee YacTu, 3aMOPaXUBaLOT.

Ecnu na6bopaTtopHasi npo6a xpaHunach B 3aMOpoXXeHHOM BUAe, TO Nepea B3ATMEM aHanNU3MpyeMon npo-
6bl ee He06X0AMMO NpeaBapUTENBHO NepeMellaTh A1 06ecneyeHns 40CTaTOYHOW 0OAHOPOAHOCTH.
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5.4 JkcTpakumsa

[ns akcTpakumMm NPOAYKThI ¢ MarnbiM coaepXaHMeM XUPOB B BOMbLUNMHCTBE CllyYyaes roMOreHM3npyoT B
nogxeasiweM pactsoputene. Ecriv Bo3MOXHO, 3aMOpoXKeHHble YacTi NabopaTopHo Npobkl pasmopaxusaroT
B pacTBOpUTENE A5s1 3KCTpakuum. Kaxkaas romoreHu3aums 4oHKHa ANMThCA B TeYeHUe MUHUMYM 2 MUH. CooT-
BETCTBYOLLME METOAbI 3KCTpakuunn narnoxeHsl B FOCT 32689.2.

5.5 Ouuctka

Kpome sKkcTparMpoBaHHEBIX NeCcTULMAO0B NomydeHHble SKCTPaKThbl Takke coaepxaT noboyHble npumMecn,
KOTopble MOTyT noMellaTb Npu NposedeHun onpegeneHus. Ona o4UCTKN 3TUX 3KCTPaKTOB MOXHO MCNOMb30-
BaTb pasfMyHble MeToAbl, HarnpuMep, MeToZ XUAKOCTb-KMAKOCTHOW 3KCTpaKuuKM, Metod aacopbumnoHHon
KOMOHOYHOW XpomaTtorpadum unn rensunsTpyoLen xpomaTorpaduu. YkasaHna no oMUCTKe NULLEBON Npo-
OYKLMN pacTUTENbHOTO NPOMCXOXAEHNs B MeTodax oT L Ao PusnoxeHsl B FOCT 32689.2.

Mpu KaXO0M KNAKOCTb-KUAKOCTHOWN 3KCTPaKLMN AENUTENbHYIO BOPOHKY BCTPAXUBAIOT B TEYEHUE 2 MUH,
npuv 3TOM ee NepeBopaYvMBatoT U y4ansioT U3 Hee BO3AyX OTKpbITUEM kpaHa. Ecnn cunbHoe BCTpAxuBaHue npu-
BOONT K 06pa3oBaHunio cTabubHON 3MyNbCUKU, TO BOPOHKY BCTPSIXMBAKOT OCTOPOXHEeE, HO B TeueHue bonee
ANUTEnNsLHOro BpeMeHU. SMyNbCUIo MOXHO paspylunTs AobaBneHnem 1—2 cm3 HackilLieHHOro pacTBopa Xo-
pvaa HaTpus unn cynedara HaTpusi, HarpeBaHWeM Mo KpaHOM NnoAauun Tennomn Boabl unu Ha LeHTpudyre. B
cnyyae o6pa3oBaHNA aMynbCUX Ha pasgenuTenbHOM Crioe aHanuMsupyemyio npoby aKkcTparnpyoT 3aHOBO Unn
BblbpackiBatoT. OpraHuyeckne pacTBOpPUTENU, KOTOPLIE coaepXaT ocTaTkM NecTULMAOB, He AOJDKHBI Bblaep-
XKMBaTbLCA Hag cyxunm cyrnbcaToM HaTpus 6onee 30 MUH, Tak Kak 9TO MOXET NpUBECTU K noTepsiM. CKopocTb
3MI0MPOBaHUs XxpomaTorpadrieckon KONoHKM 06bIYHO YKa3biBaeTCA B ee AOKyMeHTauuu. B o6Liem cnyyae oHa
cocTaBnsieT oT 1 40 5 cM3/MUH.

Mpw onpegeneHnn xnopopraHMIeckUX NecTUUMAOB pekoMmeHayeTcs 406aBUTL K IKCTPaKTy nepes 04UCT-
KOW M3BECTHOE KOMNMYECTBO OAHOMO CpaBHUTENbLHO Nerkonetyyero (neHtaxnopbeHson nnu 1,7-aubpomMneH-
TaH) U OAHOTO MeHee NeTyyero UHAMKaTOpHOro BewlecTsa (Hanpumep, 1,2,3,4-TeTpaxnopHadTanMH unm
n3onpuH*). llerkoneTtyyee BeLLeCTBO UCNOSb3YIOT KaK UHAVKATOP ANsi BO3MOXHBIX MOTEPb NeCTULMAOB BO Bpe-
MS KOHLIEHTpMpoBaHus. [ns atoro nnowagb (BbICOTY) €ro nNMka CpaBHUMBAIOT C MIoLaabio (BLICOTON) nNuka
MeHee NeTy4Yero nHaMKaTopHoro BellecTsa. MHaMkaTopHoe BelecTBO TakKe MOXKET CITy>KUThb B Ka4eCTBe CTaH-
Aapta ananaeHtudnkaunm (Mo OTHOCUTENbHOMY BpeMeHU yaepXXuBaHUs ) U ANs KONUYEeCTBEHHOTo onpeaene-
Hus1. ECninHe ykasaHo MHOoe, pacTBOPLI 3KCTPaKTa He AOSMKHBI BbINapuBaThCsl 40 NOSTHOCTLIO CYXOro COCTOSIHUS,
TaK Kak 3TO MOXET NPUBECTU K NOTepsAM OCTaTKOB NeCTULNAOB.

6 On peAaeneHue oCTaTOMHbLIX KONn4yeCcTB nectuunaoBs

B 60nbLWMHCTBE Cry4YaeB ocTaTku NecTUUMAOB oNpeaensiioT MeTOA0M rasoBoi xpoMatorpacuu. Mpume-
HAIOT rasoxpomaTorpadryeckyto CUCTEMY, UHXEKTOP, AeTEKTOP U TEPMOCTAT KOMOHOK, KOTOPbIE MOTYT UMeTb
oTAenbHble HarpesaTtenu. MNpenmyLecTBOM ABNAETCA Nogaya aHanManpyemMoro pactTsopa HenocpeAcTBEHHO
B KOMOHKY. BeIGOp 1 cocTaB xpoMaTtorpadu4eckoil CUCTEMBI OCYLLECTBAAET aHaNUTUK HA OCHOBAHUW CBOErO
onblTa, o4HaKko HeobXoANMO yUMTEIBaTb CreayoLwme yKkasaHus.

[eTeKTopbl HAaCTpanBatoT B TOHHOM COOTBETCTBUM C yKasaHUsIMU NpoussoauTens. UameHeHne 4yBCTBU-
TENbHOCTN AeTeKTopa PErynsapHO KOHTPOMUPYIOT NO IMHEMHOCTU rPaayMpPOBOYHON 3aBUCUMOCTU CTaHAaPTHO-
ro pactsopa nectuuugoB. bBnok  pernctpaumm M 06paboTkKM  pgaHHbBIX  pasgenuTenbHOn
rasoxpomatorpadn4eckoin cucteMbl 4oMmKeH ObiTb 060pYA0BaH MHTErPATOPOM, KOTOPLIA NO3BONSIET NPOBO-
OWTb OLLEHKY He TOMbKO MO BbICOTE NUKA, HO 1 MO ero NnoLwaau.

B cooTBETCTBUM C OMbITOM pPaBHO3HAYHEIE Pe3ynbTaThl MOMy4atoT AaXe NPy UCMOSb30BaHUM PA3NUYHbIX
YCNOoBUIA ra3oBO XpomaTorpadunn 1 pasnnyHelX TUNoB Npnbopos. C Apyroi CTOPOHbI, MPUMeHeHUe eanHbIX
YCMOoBWiA rasoBO XpomaTorpadum HUIKOUM 06pa3om He rapaHTUpyeT 0AMHaKOBOro Ka4yecTBa pesynbTaTos.

PekomeHayeMble ycroBus razoBom Xxpomatorpadum npmeegeHsl B FTOCT 32689.3 (npunoxeHue A).

7 OueHKa pe3ynbTaToB onpeaeneHns

7.1 Pacuer

CpeaHee 3HayeHMe cTeneHn U3BMeYeHUs ANs psiaa MHOTOKpaTHBIX OnpedeneHnidi JOMKHO nexaTs B
nHtepsarne ot 70 % Ao 110 % ¢ oTHOCUTENbHBLIM CTaHAaPTHLIM OTKOHeHWeM nosTopsieMocTn <20 %.

MpumeuyaHune— Npn HEKOTOPLIX YyCNIOBMAX (B 3aBUCUMOCTU OT MECTULMUAOB, MX COAEPXKaHUi U MaTpuLbl Npo-
6b1) 370 3HaYeHWe He BCerga MmoxeT ObiTb BblAgpKaHo.

*1,2,3,4,10,10-rekcaxnop-1,4,4',5,8,8"-rekcaruapo-1,4-sHao-5,8-3H00-AMMe TaHO-Hap TaNMH.
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KOHLLeHTpaLLM}O OCTaTKOB nNnecTnuuaoB B aHanmsmpyeMOﬁ npoGe paccynuTbIiBakOT NO COOTHOLUEHWUIO Nio-
Wwiaan nnun BbICOTbI NUKa XpomMaTorpamMmmbl And |'|p06bl nnnowaan un BblICOThl MUKa XpoMaTorpaMmMbl, USMepeH-
HOro Ang craHaapTHOro sewectBa wunu Anda pdaga ctaHgapTHbIX BelWecCTB. PesyanaT OTHOCAT KO BCeMy
npoAaykTy.

MpwumeyaHune— Hanpumep, nNpn aHanuae KOCTOHKOBbIX MNITO0B B PACYETE yunTLIBAIOT MacCy BMECTE C KOC-
TOUKOWA, NPN 3TOM Cam aHanM3 NPoBoasiT 6e3 KOCTOYKM.

Ecnu KOHUEHTpauns 04HOro UMM HECKOMNbKUX OCTaTKOB NeCTULMAOB AOCTUrHET MakCUMansHO AOMNYCTU-
MOro ypoOBHA UM NpeBbICUT ero, To NpoBoAdAT onpeaeneHne MUHUMMYM A4 elle ofiHOW I'Ip06bl.

7.2 Mpeun3smoHHOCTb (TOYHOCTb)

MpeunsnMoHHOCTb aHanUMTUYECKoro MeToda paccyHUTLIBAT B COOTBETCTBUMM C  TpebosaHnaMU
FOCT NCO 5725-6. HekoTopble 061me KpUTepun, 0CHOBaHHbIE Ha ONbITHLIX AaHHLIX, puBeeHbl B [8].

7.3 HuxHAA rpaHULa NpakTU4ecKoro paﬁoqero AunanasoHa

TeopeTuyeckM B KayecTBe HWKHEW rpaHuubl npakTudeckoro pabodyero guanasoHa paccMmaTrpusaloT
TaKylo KOHUEHTpauuio ocTaTka nectuumMaa B cooTBeTCTBYOWEN Npobe, BbipaXKeHHYI0 B MUIIrpaMmax Ha
KMMorpamm, KoTopas ¢ onpeaeneHHoN HaAeXXHOCTbIO Ha XpoMaTorpaMmme aKCTpakTa U3 aToi Npobbl cooTBE-
TCTBYET MUHUMASILHOM, HO ellle U3MepsAeMOoit NNoWaan UnKn BbicoTe nNuka. HKHAA rpaHnLa NnpakTU4eckoro
pabouero gvana3oHa 3aBUCUT OT KayecTBa OYUCTKW, TUNA BELeCTBa W YCNOBUIA NPOBEAEHNS ra30BOI XpoMa-
Torpadum (B 4acTHOCTU, TUNA U TEMMEePaTypPbl KOSIOHOK, Fra3a-HOCUTESNA U YYBCTBUTENbHOCTU AeTEKTOPOB). Tak
KaK 3TWU yCrnoBus He MOTYT BbITb yCTaHOBMNEHbI TOYHO, HUXKHAS rpaHnLa npakTudeckoro paboyero gnanasoHa B
Ka)xaom nabopaTopvuy OoImKHa onpeaensitbCa 3aHOBO ANA Kaxaoro npouecca. Kak npasuno, rpaHuua octaTtka
nectuumaa AOSHKHA COCTaBMATbL MUHUMYM OAHY OECATYI0 OT MakcuMarnbHO A0NyCTUMOro ypoBHA. Ecnu ato
MaKcuMMarbHoe KonMuecTso cocTasnsieT 0,05 Mr/kr (MAH=1) nnn MeHee, To HUXKHANA rpaH1La MoXeT AocTUraTh
OQHOW MATOW 3TOA BENUYUHBI. JTOT NMPUHLMN He OEWCTBUTENEH, €CNN HWKHAS FpaHuua NeXuT OKOmMo
MaKkcuMmanbHO 4OMYCTUMOro YPOBHS UMM COBNAaeT C HUM.

7.4 lMpeacraBneHue pe3ynbLTaTtoB

PesynbTaThbl yKasblBaloT C OKPYrieHUeM AECATUYHBLIX 3HAKOB COTNacHO HOPMAaTUMBHLIM TpeboBaHMSM,
YCTaHOBIIEHHBIM M1 KOHKPETHBIX MULLEBBIX NPOAYKTOB pacTUTENLHOro NpoucxoxkaeHus. CpeaHee 3HayeHue
Pe3ynbTaToB cepun ornpeaeneHnin He KOPPEKTUPYIOT Ha NPOLEHTHYIO cTeneHb o6HapyxeHuA. Ecnu cogepxa-
HWe ocTaTka necTtuumaa He JOCTUraeT U He NpeBbilaeT MakcUManbHO AOMYCTUMOrO YPOBHS, TO YKasblBalT
pesynbTaT oTAeNbHOro onpefenerus. CpegHeapudmeTUdeckoe 3HaYeHUe 1 Kaxablil pedynbTaT onpeaene-
HWs1yKa3blBatoT B BUAE MACCOBOM 4O B MUNSIMIPAMMaX Ha KANOrpamm (MI/K) Ui MUNNUOHHON Aonu (MnH—1).
Mpu  Hanuuun peaynbTaToB ONpeaeneHns ANs KOHTPOMbHOW MpoGbl WX  yKa3biBAOT OTAEMNbHO,
cpedHeapudMeTMYecKoe 3HaueHe cogepkaHusi ocTaTka nectTuumnaa He KoppekTUpyeTces.

8 OTyeT 0 pesynbTaTtax onpeaeneHns

OTyeT o0 pesynbTaTax onpegeneHnst AOMBKEH cogepkaTh criedyroLyto MHdopMaLmio:

- BCe HeobxoauMble AaHHble ANa naeHTUdUKaLum npobel;

- CCbIKY Ha HACTOSALWMNIA CTaHaapT;

- pesynbTaThbl onpeaeneHns N eQnHULLI U3MepPeHUsi, B KOTOPbIX YKasbliBatoT pesybTaThbl;

- nokasaTenu npeLu3noHHOCTM 1 TOYHOCTU, paccHnTaHHbIe No 7.2;

- paty ucnocob ot6opa npob (ecnm M3BECTHO);

- AaTy nocTynneHus npob;

- paTy npoBefeHWs onpeaeneHus;

- BCe 0COBEHHOCTU, OTMEeYEHHbIE BO BpeMsi onpeaeneHus;

- noapobHble ykasaHusi Mo BceM aTanam paboTbl, KOTOpble He YyCTaHOBMEHbI B HACTOsILLIEM CTaHgapTe
NI NPOBOANMUCE MO BbIGOPY U KOTOPLIE MOTMN OKa3aTh BMIUSIHWE Ha pesynbTaT onpedeneHns.
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MpunoxeHne A
(cnpaBo4Hoe)

Ouucrtka paCTBOpI/ITe.HeVI U peaktuBoB

A.1 Cnocobbl O4YNCTKM pacTBOPUTENEN N peaKkTMBOB NpMBeaeHbl B Tabnuue A.1.

Ta6nwuuya A1

Pacteoputens (peaktus)

Cnoco6 04ncTKM

AueToH AvcTunnsaums co CTEKNAHHBIMU WapUKamMu

AueToHUTPUN Ouctunnsuvs 4 gm® aueToHmTpunac 1 oM’ opTtodocdopHor kmcnoTbl u 30 r bochopHOro
aHrmMapuaa B YUCTON KPYIMOAOHHONW Konbe Haj, CTEKNSIHHLIMY WaprKaMmy Npy Temnepary-
pe ot 81 °C po 82 °C (temnepartypa He AorxHa npesbiwaTe 82 °C)

LinknorekcaH AdvcTunnsaums ¢ rpaHynamu rmgpokeuaa Hatpust

HuxnopmeTaH AvcTunnsaums co CTEKNAHHBIMU WapUKaMu

Ouatnnoebin acoup To xe

OTtaHon »

Otmnauetar »

A-lekcaH AvcTunnsaums ¢ rpaHynamm rmgpokeuaa Hatpust

WM3ookTaH To xe

MeTaHon AvcTunnsaums co CTEKNAHHBIMU WaPUKaMU

Xnopug HaTpus

MpokanvBanve npu Temnepartype 500 °C B TeyeHne He MeHee 4 4 C nocnegylowmm
oXrnaxgeHueM B 3KcMKaTope

Cynbdat HaTpus

To xe

MeTponevHbin acdmp

D,VICTVIJ'IJ'IHLI,VIH C rpaHynamu rmgpokcuaa kanums nnu Hatpua

10
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