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Mpeaucnosue

1 NOAIOTOBNEH OTKpbITLIM aKLMOHEPHbLIM O0LLECTBOM «BCepoCccuiiCkuini Hay4yHo-MccneaoBaTerb-
Ckuii MHCTUTYT cepTudpnkauumn» (OAO «BHUUC») Ha ocHOBE COBCTBEHHOTO ayTEHTUYHOTO NepeBoaa Ha pyc-
CKMI 513bIK MEXAYHAPOAHOr0 CTaHAApTa, YKa3aHHOro B NMyHkTe 4

2 BHECEH TexHu4yeckum komuteTom no crasaaprusauyum TK 004 «KomOukopma, 6enkoBo-BUTAMUHHO-
MUHeparnbHble KOHLIEHTPATbI, MPEMUKCbI»

3 YTBEPXXOEH 1 BBEJEH B IENCTBUE Mpukasom denepanbHOro areHTCTBa No TEXHUYECKOMY pe-
ryrnupoBaHuio U METPONOrumn ot 29 Hoabpst 2012 r. Ne 1694-ct

4 Hacroswwmin ctanaapTt SBRSETCS MASHTUYHBIM MexayHapoaHoMy ctanaapty MCO 27085:2009 «Kop-
Ma aAns XuBOTHbIX. OnpeaeneHne KansLus, Hatpusa, docdopa, MarHus, Kanus, xenesa, uMHka, Meau, map-
raHya, kobanora, monubaeHa, Mbllbska, CBUHUA M kagmusa metoaom ICP-AES» (ISO 27085:2009 «Animal
feeding stuffs — Determination of calcium, sodium, phosphorus, magnesium, potassium, iron, zinc, copper,
manganese, cobalt, molybdenum, arsenic, lead and cadmium by ICP-AES»).

B Hacrosiwiem craHgapre cuMmBon «p» (B NyHKTE 5.9 U fanee no TeKCTy) 3aMeHeH Ha CUMBOI «C» B CO-
OTBETCTBMM C TEPMUHONOINEN, NPUHATON B Poccurickon deaepauuu.

Mpu NpUMEHEHUN HACTOALLETO CTAHAAPTA PEKOMEHAYETCA UCMONMb30BaTh BMECTO CCbINMOYHbIX MEXAyHa-
POAHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM HAaUMOHanNbHLIE CTaHaapThl Poccuickon ®eaepaumm, ceeaeHust o
KOTOPbIX NPUBEAEHDLI B AONONHUTENBHOM NpUNoXeHun OA

5 BBEJIEH BINEPBbIE

lMpaeuna npumeHeHuUss Hacmosweao cmaHdapma ycmaHoseneHbl ¢ FTOCT P 1.0—2012 (pasden 8).
UHbopmayusa 06 usMeHeHUsIX K Hacmosawiemy cmaHO0apmy nybrukyemcs e exe200HOM (10 COCMOSHUIO Ha
1 sHeapsa mekyweeo 200a) UHhOPMaUUOHHOM ykasamene «HayuoHnanbHble cmaHfapmbly, a ochuyuanbHbil
mexkem U3MEeHEeHUL U nornpasoK — & eXeMeCsYHOM yKasamerne «HayuoHanbHble cmaHdapmbly». B cnydae
nepecMmompa (3aMeHbl) unu ommeHbl Hacmosuje2o cmarHGapma coomeemcemeayrowjee yeedomneHue bydem
onyb6nuKkoeaHo 6 bnuxaliluem 6bilyCKe eXeMeCcsyHo20 UHQOPMayUOHHO20 ykasamerns «HauuoHanbHbie
cmaHOapmbi». Coomeemecmeyroujasl UHgopmayus, yeeloMiieHue U MmeKCcmb! pasMewaomes makxe 6
UHGbopMaUUOHHOU cucmeme obuez0 rnonb30saHus — Ha oguyuanbHoMm calime @edeparnbHo20 azeHmemea
10 MEXHUYECKOMY peayriuposaHulo u memporsioauu e cemu ViumepHem (gost.ru)

© CraHgaptuHcopm, 2014

Hacroswpmi ctaHaapT He MOXET ObITb NOMIHOCTBIO UMM YaCTUYHO BOCMPOU3BEAEH, TUPaXXMPOBaH U pac-
NpPOCTpaHEH B kayecTse opuLmanbHoOro usganus 6es paspelueHus degepanbHOro areHTCTBa No TEXHUYECKO-
MY PErynupoBaHUIO N METPONOIMU
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HAUWOHANBbHBIA CTAHOAPT POCCUUCKOWN PEAEPALUUMN

KOPMA AJA XXMBOTHbIX

OnpeaeneHune cogepxaHusa Kanbuus, HaTpua, pocchopa, MarHusa, Kanus, xenesa, LIMHKa, Meau,
MapraHua, ko6ansra, MonubéaeHa, MbllibsAKa, CBUHLA U Kagmusa metogom UCI-A3C

Animal feeding stuffs.
Determination of calcium, sodium, phosphorus, magnesium, potassium, iron, zinc, copper, manganese, cobal,
molybdenum, arsenic, lead and cadmium by ICP-AES

Dara BBeaeHna — 2014—01—01

1 ObnacTb NnpyUMeHeHus

Hacrosawmii ctaHgapTt yctaHaBnuBaeT MeToa aTOMHO-SMUCCUOHHON CNEKTPOMETPUN C UHAYKTUBHO CBSI-
3aHHoi nnasMon (UCI-A3C) ana onpeaeneHus:

a) MaKpO3neMeHTOB: Kanbuus, HaTpus, hocdopa, MarH1a U Kanusa 1 MUKPO3NIEMEHTOB: XXenesa, LUHKa,
Meaun, MapraHua, kobansra u MonubaeHa B KOpMax AN XKUBOTHBIX;

b) TOKCUYHBLIX 9NEMEHTOB: MbILLbAKA, CBUHLA U KAAMUA B MUHEPASIBHOM ChIPbe, MPEMUKCAxX N KOPMOBLIX
CMeCsX.

Mpeaen oGHapy>XeHUa METOAA ANS KaXAO0ro SNeMeHTa 3aBMCUT 0T MaTpuubl Npobbl, a TaKkKe OT u3me-
putenbHoro npubopa. MeToa He NPUMEHSAETCA AN OnpeAeneHns HU3KMX KOHLEHTpaumii anemeHToB. Mpeaen
KONNYECTBEHHOrO ONpeaeneHns CoCTaBnAeT 3 MI/KI MU HUXKeE.

MpuMmeydaHue — [aHHbI METOA MOXET TakKe WCMONbL30BaTLCH ANS ONPefeneHna ANEeMEeHTOB B NpogyKTax ¢
BbICOKUM WX cogepXaHueMm (> 5 % no Macce), XoTa ANs 3TOW LeNn CyLecTBYIOT Apyrue 6onee TouHble aHanuTU4Yeckue
MeToAblI.

2 HopmatuBHbIle CCbISTIKU

Hwxecneayiowme AOKYMEHTHI ABNAIOTCA 00s13aTenbHbIMKU AN NPUMEHEHUs1 AAaHHOTO cTangapra. [Ans
AaTUPOBAHHBIX CCbINOK AENCTBUTENBHO TOSMLKO yKasaHHOe usgaHue. B cnyyae HegatMpoBaHHbIX CCbIIOK UC-
Nonb3yeTca NOCNEAHANA peaakums AOKYMEHTA, HA KOTOPbIW AAeTCs CCbinka (BKIOYasi BCE U3MEHEHUS).

ISO 3696, Boga ans naGopatopHOro aHanusa. TexHudyeckue TpeboBaHMSi U METOAbl UCMbITAHUIA
(ISO 3696 Water for analytical laboratory use. Specification and test methods)

ISO 6498, KopMma aAns >uBOTHbIX. PykoBoasiLMe ykazaHus N0 NPUIOTOBIIEHUIO NPO0 AN UCNbITaHUSA
(1ISO 6498 Animal feeding stuffs. Guidelines for sample preparation)”

3 TepMuHbLI U onpeaeneHun

B nHacToslLEeM cTaHAapTe UCMOoNb3YIOTCA CNeayiome TEPMUHBI U ONpeaeneHust.

3.1 npeaen o6HapyxeHus (limit of detection, LOD) (kopma Ansi *XKMBOTHbIX): HaumeHbLuee namepeH-
HOe coAepXaHue, Mo KOTOPOMY MOXHO CyAWTb O NPUCYTCTBMM aHanu3Mpyemoro Bellectsa (aHanura) ¢ Ao-
CTaTOYHOW CTaTUCTUYECKON ONpPeAeneHHOCTbIO

" B HacToswee Bpema aeidctByeT MCO 6498:2012 «Kopma Ans XuMBOTHLIX. PyKkoBoAsLME yKa3aHUs Mo NpUroToB-
neHuio Npob ANns UcnbITaHNAa»

M3paHue opuumansHoe
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MpumMmevyaHune — Npegen obHapyXeHU YUCIIEHHO paBeH TPEXKPATHOMY CTaHAapTHOMY OTKIOHEHWIO CpefHero
3Ha4YeHNA XONOCTLIX onpeaeneHuii (n = 10, rae N — 4UCcno U3MEpPEHUiA), BLINOMHEHHBLIX B YCNOBUAX BOCNPOU3BOAUMOCTM.

3.2 npepen konuyecTBeHHoro onpeaenenms (limit of quantification, LOQ) (kopma ansi >JXKMBOTHbIX):
HaumeHbluee coaepxaHue aHanm3mpyemoro BeLLeCTBa, KOTOPOE MOXHO U3MEPUTL C A0CTATOYHOM CTaTUCTU-
4eCKoWn onpeaeneHHOCTbIO

NMpuMevyaHue — Ecnm npaBUsibHOCTb U NPELM3UOHHOCTb MOCTOSHHL B AWANasoHe KOHLUEHTpaLuii BOKpYr npe-
Aena oGHapyXeHuA, To Npefen KonUYecTBEHHOTo ornpeaeneHns 6yaeT YNCNEHHO paBeH 10-KpaTHOMY CTaHAapTHOMY OT-
KNOHEHUIO CPefiHero 3Ha4eHUs XONoCThIX onpeAeneHui (n > 10, rae N — YNCNO U3MePEHUI), BLINOMHEHHBIX B YCROBUSX
BOCMPOM3BOAUMOCTHU.

3.3 kopmoBan pobagka (feed additive): Bewiecreo unu npenapar, UCMOMNb3yEMbIN B MULLE XUBOTHbIX
Ansi: a) 6naronpuATHOIO BMMSIHUSA HA XapaKTEPUCTMKN MarepuanoB KOPMOB UM KOMOUKOPMOB AN XKUBOTHbIX
WM NPOAYKTbI XXKWBOTHOIO NPOMCXOXAEHUS; b) ynoBneTBOpeHus NOTpeBbHOCTY XMBOTHbBIX B NULLIE UNK YyYLue-
HUS1 NPOAYKLIMK XKMBOTHOBOACTBA, B YACTHOCTU, NOCPEACTBOM BIUSAHUSI HA XENYA04YHO-KULIEYHYIO chnopy unm
nepeBapvMBaeMOCTb KOPMOB; C) BBOAA NUTATENbHbIX ANIEMEHTOB, CMOCODCTBYIOLLUX AOCTMKEHMNIO KOHKPETHBIX
3a71a4 NUTaHUA UNKU YAOBMNETBOPEHMIO KOHKPETHBLIX NOTPEOHOCTEN XXMBOTHLIX B NMATAHUU B ONpeAEneHHOe Bpe-
Ms; d) NpeaoTBPAaLLEHMS UMU COKPALLIEHUS BPEAHOTO BO3AENCTBUA 9KCKPEMEHTOB XMUBOTHBIX UMW YNYYLLEHUSA
OKpY>KaloLLiero >KUBOTHOro Mupa.

MpumevyaHune — Basaro u3z Aupektusbl CoBeta 96/51/EC [3].

3.4 xopma, kopMa ana xuBoTHbIX (feedingstuff, animal feeding stuff): Mpoaykuus pacTutTensHOro
WIN XMBOTHOIO NMPOUCXOXAEHUS, B HAaTYparbHOM COCTOSIHUM, CBEXas MU KOHCEPBUPOBAHHAA, U NPOAYKTbI,
NPOM3BEAEHHbIE U3 HEE MYTEM NPOMbILLUMEHHON 06pabOoTKN C NPUMEHEHNEM OPraHUYECKUX U HEOPraHUYEeCKUX
BELLECTB, MCMONb3yeMbIX MO OTAENbHOCTU UMK B CMECSX, C coaepxaHuem Aobasok unu 6e3 gob6asok, Ans
nepopanbHOro KOPMITEHUS XUBOTHBbIX.

MpumevyaHune — Basro us Aupektusel CoBeta 2002/32/EC [4].

4 CywHOCTb MeToaa

[ns onpegeneHns MakpoarnemMeHTOB KanbUus, HaTpusa, hocdopa, MarHua U Kanus U MUKPO3INEMEHTOB
»Kenesa, UMHKa, Meau, MapraHua, kobansra u monubaeHa Hasecky npobbl 030NAI0T U PACTBOPSIIOT B COMNSIHOW
KucnoTe (B criy4ae opraHUYeCcKUx KOPMOB) UK NPOBOASAT MOKPOE 030NEHNE CONAHON KUCNOTON (B Criyyae He-
OpraHU4YeCcKUX COeAUHEHUIA).

[nsa onpeaeneHusl TOKCUYHbIX NMEeMEHTOB MbILLbSAKA, KAAMUS U CBUHLIA NPOBOAAT MOKPOE 030NEHNE Ha-
BECKM NPOGbl a30THON KMCMOTOW.

KoHueHTpauuto xenesa, uuHka, Meaum, MapraHua, kobansra u monubaeHa onpeaensior metogom UCTT-
AJSC, ncnonb3ys BHELUHIOW rpagyupoBKy Unu METOA CTaHAaPTHbIX 06aBOK.

NPEAYNPEXOEHUE — MpuMeHeHMe HAcTOSALWEro CTaHAapTa MOXeT BKI1HOYaTb UCNONb30BaHUe
OonacHbIX BewecTB, onepaumii 1 o6opyaosaHus. Hactoswunii ctaHaapT He CTaBUT LieNM paccMmarpm-
BaTb BCce Npo6rnembl 6e30nacHOCTU, CBA3aHHbIe C €ro Ucnonb3oBaHueM. Monb3oBaTens HacTosiWero
CcTaHpapTa caMm HeceT OTBETCTBEHHOCTb 3a yCTaHOBMIEHMe NpaBun 6e30nacHOCTH U OXPaHbl 340POBbS
M onpegerieHue NPUMEHMMOCTHU PerNaMeHTHbIX OrpaHUYeHUA 40 ero UCNoNb30BaHUA.

5 PeakTtuBbl

5.1 OOwue nonoxeHusa

Mcnonb3ytoT peakTuBbl TONbKO NMPU3HAHHOW aHANMUTUYECKOi YNCTOThI U BOAY, COOTBETCTBYIOLLYIO KIaccy
2 no ISO 3696.

5.2 A30THaga KMCnoTa KOHLUEHTPUPOBaAHHAs, He MeHee 65 % (o macce), UMeloLasa NAOTHOCTL Npubnu-
sutenbHo p(HNO,) = 1,42 r/cm®.

5.3 PactBop a30THON kncnotbl 50 % (N0 06bemy), NPUrOTOBIEHHbIN NyTEM cMeLumBaHnA 1 o6bema a3or-
HOW KkucnoTol (5.2) ¢ 1 06bEMOM BOAbI.
2
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5.4 PacTBOp a30THOI KUCNOTLI 5 % (N0 06LEMY), NPUrOTOBNEHHbINA NyTemM A06aBNEHUSI C MOMOLLIIO NU-
netkn 160 cm® pacTBopa a3oTHoW kucnoTol (5.3) B MepHyto konby BmectumocTbio 1000 cm® (6.7) n aoBeaeHus
[0 METKM BOAOMN.

5.5 PactBOp a30THOW KUCNOTbI 2 % (N0 06bemy), NPUrOTOBMEHHbIN NyTeM A06aBNEHUA C MOMOLLbIO MK-
netkm 20 cM® a30THOW KMCrOThI (5.2) B MepHyI0 konby BmecTumocTbio 1000 cm® (6.7) n AoBeAEeHUst 40 METKM
BOAON.

5.6 ConsiHasa kucnoTa KoHueHTpupoBaHHas, He meHee 30 % (no macce), umeroLas nnoTHOCTL Npubnu-
autenbHo p(HCI) = 1,15 r/cm®.

5.7 PactBop consiHoi kncnotbl 50 % (no 06beMy), NPUIrOTOBNEHHbIN NYTEM CMeLmMBaHus 1 obbema co-
nsaHow kucnotel (5.6) ¢ 1 06beEMOM BOAbI.

5.8 PactBop consiHon kucnotel 1 % (no 06bemy), NPUroTOBMNEHHbIN NyTeM 400aBNEHUA C NOMOLLbIO MK-
netkm 60 cm® pacTBopa ConaHon kucnotbl (5.7) B MepHyto konby smectumocTbio 1000 cm® (6.7) u goBeaeHus
[0 METKN BOAOW.

5.9 3TanoHHble pacTBopkl anemeHToB Ca, Na, P, Mg, K, Fe, Zn, Cu, Mn, Co, Mo, Cd, Pb, As, ¢ = 1000 mr/am3.

Monb3oBarenb AOMKEH BbIOPaTh NOAXOAALLMIA STANOHHLIA PacTBOP. 3TanOHHbLIE PacTBOPbI C OAHUM
onpeaenseMbiM 9NIEMEHTOM U 3TANOHHbIE PACTBOPbI HECKONBKUX NEMEHTOB C YH4€TOM TPebGoBaHuUii B OTHO-
LIEHWN UCMONb3yeMON KUCIOTbl M TEXHUKU NMPUTOTOBAEHUS UMEIOTCA B npoaaxe. PekomeHayeTca ucnonb3o-
BaTb TONbKO CEPTU(PMLMPOBAHHbIE 3TaNOHHbIE PAaCTBOPLI.

OTanoHHbIE PACTBOPbI HEOOXOAMMO 3aMEHATb MOCHE roaa XPaHEeHUs, €CNKU HET UHLIX YKa3aHUN.

JonyckaeTcsa Takke UCNONb30BAHWE 3JTANOHHbLIX PACTBOPOB 3MEMEHTOB C KOHLUEHTpauuen, OTAIMYHOW OT
1000 mr/am®.

5.10 CtaHaapTHbIe pacTBOpbI

5.10.1 OOuwume nonoxeHus

B 3aBucumocTu ot 06nactu NpUMEHEHUsi MOTyT NOTPE6OBaTLCA Pa3nNUYHbIE MHOTOANEMEHTHbIE CTaH-
AapTHble pacTBopbl. Kak npaBuno, npyu KOMOMHUPOBAHMU MHOTO3NEMEHTHbLIX CTaHAAPTHLIX PAaCTBOPOB He-
06X0AMMO Y4YUTBIBATH UX XUMUYECKYIO COBMECTUMOCTb U BO3MOXHbBIW rMAPONU3 KOMNOHEHTOB. Mpumepsl,
npueegeHHble B 5.10.2-5.10.4 TaKke yunTbiBaOT AUANA30H U3MEPEHUA pas3nuuHbiX Nnpubopos UCIM-A3C u
0XXMAAEMYI0 KOHLEHTPaLMIO SNEMEHTAa B KOPMaX ANS XKUBOTHbIX.

MHOrosneMeHTHble CTaHAAPTHbIE PAaCTBOPbI CYUTAIOTCA CTABUNbHBLIMU B TEYEHUE HECKONbKUX MECALIEB
npu XpaHeHun B TEMHOM MecTe (Heobxoanmo cobnioaaTtb A4aTy UCTEYEHUsT CPOKA rOAHOCTU, YCTAHOBSIEHHYIO
M3rOTOBUTENEM).

MOXHO ucnone3oBaTb APYrMe KOMOWHaLUKM 3NEMEHTOB NPU Pa3fMYHbIX KOHLEHTPaLMsX, Npu YCroBuu,
YTO 9TaNOHHbIE PacTBOPbLI areMeHToB (5.9) pasbaBnAlT OAHOW U TOW XE KACNOTOW B OAHOM U TOW e KOH-
LieHTpaLUmun OTHOCUTENBHO KMCNOTElI B @Hanu3npyemMom pactBope, YToObl NPUIOTOBMTL CEPUIO CTaH4apToB,
OXBaTbIBAOLMX KOHLEHTPALMMW SNEMEHTOB, KOTOPbIE NOATNEXaT OnpeAeneHuio.

5.10.2 MHOroaneMeHTHbIW CTaHAAPTHLIN pacTBop. MakpoanemeHTbl B HCI (5.8), c(Ca, Na, P, Mg, K) =
=40 mr/om®

Munetkoit nepeHocaT 40,0 cm® aTanoHHOro pacTBopa Ka)aoro anemeHTa (Ca, Na, P, Mg, K) (5.9) B mep-
Hyt0 Konby BMmecTuMocTbio 1000 cmd (6.7). Jobasnstot 60 cm® pacTBopa consiHoi kucnoTel (5.7). JloBogaT Ao
METKW BOJOW N NEPEHOCAT B EMKOCTb, MOAXOASLLYIO AN XpaHEHUS,

5.10.3 MHoroanemeHTHbIN CTaHAApPTHbIA pacTBop. Fe, Zn, Cu, Mn, Co, Mo B HCI (5.8), c(Fe, Zn,
Cu, Mn, Co, Mo) =50 mr/gm®

Munetkon nepeHocaT 50,0 cM® aTanoHHOro pacTeopa kaxaoro anemexta (Fe, Zn, Cu, Mn, Co, Mo) (5.9)
B MepHylo konby BmecTuMocTbio 1000 cm® (6.7). AoBaenstor 60 cm® pacTBopa consiHom kucnotsl (5.7). [oBo-
AAT 10 METKW BOAOW U NEPEHOCAT B €MKOCTb, MOAXOASILLYIO ANSl XPaHEHUS.

5.10.4 MHOro3neMeHTHbIN CTaHAAPTHLIN pacTeop. Cd, Pb, As B HNO, (5.4), ¢(Cd, Pb, As) = 100 mr/gm®

MuneTkoli nepeHocAaT 100,0 cM® aTanoHHOro pacTeopa kaxaoro anementa (Cd, Pb, As) (5.9) B MepHyio
konby Bmectumoctbio 1000 cm® (6.7). fobaensior 160 cM® pacTtBopa a3oTHOW kucnotbl (5.3). loBoasaTt Ao
METKM BOAOW U NePEHOCAT B EMKOCTb, MOAXOASILLYIO ANA XPAHEHUS.
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6 ObopynoBaHue
O6bI4HOEe nabopaTtopHoe 06opyaoBaHMe 1, B HaCTHOCTU, NPUBEAEHHOE HUXKE.

6.1 JlTabopaTopHbie U3MenbYuTenn

6.1.1 NabopatopHble uamensuuTenu, obecnevmBaroLme n3aMensdeHme Yyactuy Ao pasmepa He Gonee
1 MM, HaNpPUMEpP, MeNbHNULA C HOXEBbIM BapabaHOM UM aHanorM4yHoe yCTPONCTBO.

6.1.2 NabopartopHble namenbuuTenu, obecnevmBaoLme U3MensYeHne YactTuy Ao pasmepa He Gonee
0,1 MM, HanNpuUMep, LapoBas MenbHULA UKW aHanorM4yHoe yCTPOMCTBO.

6.1.3 Ctynka u nectuk, 6e3 3arpasHeHus.

6.2 AHanuTuyeckne Becbl, 06ecneynBaloLLME B3BELLMBAHNE C TOYHOCTbIO 40 1 M.

6.3 OnekTpoHarpesarensHas NmMTKa ¢ KOHTPOMEM TemnepaTypbl.

6.4 Turnu 4nAa 030M1eHusa NaTMHOBLIE, KBapLEBble Ui hapdopoBsbIe.

6.5 Onektpuyeckaa MydenbHas nevb, obecneduBalollas nogaepxaHne TemnepaTypbl Ha ypOBHe
450 °C £ 20 °C.

Heobxoanmo ocyLecTBnATL NPOBEPKY peanbHON TeMnepatypbl B NeYu, NOCKONbKY 3Ta Temneparypa
MOXET CYLLUECTBEHHO OTNUYATLCA OT YCTAHOBNEHHOTO 3HAYEHUS.

6.6 Xumun4yeckne crakaHbl BMecTUMOCTbiO 100 cm®, 250 cme.

6.7 MepHble kKonbbl ¢ 0AHON MEeTKON BMecTUMOCTbio 100 cm®, 500 cm®, 1000 cm®.

6.8 Cnektpomerp NCM-A3C

MuHumanbHbiM TpeboBaHueM k Npubopy ABNSAETCA paguanbHas nnasMa; oceBas nnasma takke npu-
emnema. Monpaeka Ha oH Npu HEOBXOAUMOCTM TaKKe AOJHKHA BbIMOMHATLCA. YCTAHOBOYHbIE MapameTpbl
pabounx ycnoBui (Hanpumep, BbICOTA HABNIOAEHUS!, ra30Bbl€ NOTOKU, PAAMOYaCTOTHAS MOLLHOCTb UM MOLL-
HOCTb MnasMbl, CKOPOCTb BBOAA NPOoObl, BpeMs UHTErPUPOBaHUS, YUCIO napansesibHbIX NPo6) A0MKHbI BbiTh
ONTUMW3NPOBAHBLI B COOTBETCTBUU C MHCTPYKLMAMMW U3rOTOBUTENS.

6.9 ObopyaosaHue Ana CyOnMMMaUMOHHON CYLUKW, ANA CYyONMMAaLUOHHON CYLLKWM XUAKUX KOPMOB AN
>KUBOTHBIX.

7 OT60p Npod

OT160p Npob He BXOAUT B METOZA, YCTaHaBNMBAEMbI HACTOSILLIMM CTaHAapToOM. PekomeHayeMblii meToa
oTbopa npob npusogutca B ISO 64977 [2].

BaxkHo, 4ToObI Nnaboparopus nonyyuna npoby, koTopas SBNSETCA B MOJHOW Mepe penpe3eHTaTuBHON U
KOTOpasi He nNpeTepnena NoBpeXaeHnii M USMEHEHUI B NpoLecce TPaHCMOPTUPOBAHUS MU XPaHEHUS.

8 MpuroroBneHne Npo6bI Ans aHanu3a

8.1 06w ume nonoxeHus

Mpoby ans aHanusa rotoBsT B COOTBETCTBUM C |ISO 6498:

- U3Mernb4eHne HeobXxoaAMMO BbINONHATL B YCMOBUSAX 0€3 CYLLIECTBEHHOIO HarpeBaHus;

- onepaumio peKoMeHAYeTCS NOBTOPSATL CTOMBLKO pas, CKONbKO NoTpebyeTca, u AeliCTBOBaTL MakCMmarb-
HO GbICTPO, 4YTOObI NPeAOTBPaTUTL NOTEPU KOMMNOHEHTOB (BOAbLI) UINK 3arpsi3HEHUE;

- MONHOCTLIO U3MENBYEHHLIN NPOAYKT NOMELLAOT B KONOY, U3rOTOBMAEHHYIO, HAaNnpuMep, U3 Nonunponu-
NeHa, KOTOPYIO MOXHO 3aKyrnopuTb U XpPaHUTb Takum 06pasom, YToObl NpeaoTBpaTuTb MU3MEHEHME COCTaBa;

- nepea BbINMNONMHEHUWEM B3BELUMBAHUA ANA aHanm3a BCHO npo6y H806X0}J,VIMO TWaTenbHO nepemMeLluaTb
Ang BOCCTAHOBMNEHUA rOMOr€eHHOCTU.

8.2 N3amenbyaemble KOPMA ONA XXUBOTHbIX

Mamenbuatot naboparopHyto npoby (kak npaesuno, maccoii 500 r), Ha uamenpuutene (6.1.1) unm B cTyn-
Ke A0 pa3mepa yactul He bonee 1 mm.

" B Poccuiickoit depepaumu geicteyet FOCT P UCO 6497—2011 «KopMma ans xuBoTHbIX. OT60p Npob».
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8.3 XKnakue kopma ans XUBOTHbIX

Yuakue kopma HeobxoaUMO NPeaBaPUTENBHO BbICYLUMTE B COOTBETCTBUM C NPOLIEAYPON, ONUCAHHOW B
8.3.1 unu Ha cybnumaLnoHHON CyLUMIIKE B COOTBETCTBUM C NPOLIEAYPOW, OnNncaHHon B 8.3.2.

8.3.1 NpenBapuTenbHas cywka

Cyuwat nabopatopHyto npoby npeasapuTenbHo npu Temneparype 70 °C £ 5 °C B Te4eHune He MeHee 16 4
C Lenbio YMEHbLUEHUS! BNarocoaepxarus. Maccy npobbl 40 U NOcne nNpeaBapuTenbHON CyLLKU HEOOX0ANMO
onpeaenuTb Ha aHanUTUYeckux secax (6.2). MiamernbyaloT NpeaBapuTEnbHO BbICYLLEHHYIO NPo0y B COOTBET-
cTBun € 8.2.

8.3.2 Cy6onumauunoHHas cyka

JTabopatopHyto npoBy cyLuaT B COOTBETCTBUM C UHCTPYKLMAMU N3FrOTOBUTENS CYyONMMAaLMOHHON CyLLnm-
kn (6.9). Maccy npo6bl 40 U nocrne cy6rnMMauMoHHON CYLUKM HEOOXO0AMMO OMNpPEeaenuTb Ha aHanuTUYECKUX
Becax (6.2). Mamenb4aloT nony4YyeHHyto nocne cyLku npoby B COOTBETCTBUM C 8.2.

8.4 MuHepanbHble KOPMa ANA XUBOTHbIX

MuHepanbHble COEAUHEHUs], 3@ UCKIIOYEHUEM MUHEpParbHbIX COEAMHEHWI, coaepKallMx Kpuctannu-
yeckyto Boay, Hanpumep, MgCI, x 6H,0, Heo6X0AMMO U3MENLUNTL Ha usMensuuTene (6.1.2) unu B cTynke Ao
pasmepa vactuy He 6onee 0,1 mm. MuHepanbHble NPOAYKTLI, COAEPXALLME KPUCTANMMYECcKylo BOAY, U3Menb-
yatb He Tpebyercs.

9 NpoBeaeHune ncnbiTaHUA

9.1 O3oneHue

9.1.1 BbIGOp MeTOAUKM

9.1.1.1 Onpegenenune Ca, Na, P, Mg, K, Fe, Zn, Cu, Mn, Co, Mo

Ecnu ucneityemasn npo6a npeacraensieT co60i MUHepanbHOe coeguHeHUe UNU NPOAYKT, B KOTOPOM
oXugaeTcs npucyTcTeue pochatos, AEWCTBYIOT B COOTBETCTBUM € 9.1.2.

Ecnu ncnbityemasn npoba cogepxuT opraHMyeckue BELECTBA U HE coaepxuT docdaTos, AaBas B pe-
3ynbTare 030f1eHNst HePaCTBOPUMbIE NPOAYKTLI, AENCTBYIOT B COOTBETCTBMM € 9.1.3.

Ecnu ucneiryemas npota coaepkut opraHm4eckme BeLlectsa u docdarsl, AENCTBYIOT B COOTBETCTBUM
c9.1.2.

9.1.1.2 Onpeaenenue Cd, Pb, As B MUHEpPaANIbHOM Cbipbe

Ansa onpeaenenuna Cd, Pb n As B MuHepanbHOM Cblpbe AENCTBYIOT B COOTBETCTBUMU C 9.1.4.

9.1.2 3KkcTpakuusa consiHon kucnortoun, HCI (5.8)

BepyT 0kono 1 r NoAroTOBNEHHON UCNLITYEMON NPOBbI C TOMHOCTbIO A0 1 MI M NEPEHOCAT B XMMUYECKNIA
CTakaH BMECTUMOCTLI0 250 cm® (6.6).

Ho6asnstot 30 cm® pactBopa consHoi knenotel (5.7). fobaensior 100 cM® BoAbI.

HakpbiBatoT cTakaH (6.6) YacoBbIM CTEKNOM U KUMATAT B TedeHne 30 MUH Ha 3NeKTpu4ecKon NnuTke
6.3).

[aior oxnagutbea. MepeHOCAT XMOKOCTb B MEPHYIO KONGYy BMeCTUMOCTbIO 500 cm® (6.7), cnonocHys
CTakaH 1 4acoBO€E CTEKIO HECKOSIbKO pa3 BOLOM.

Oxnaxgaaror, AOBOAAT BOAOW A0 METKM.

Mocne romMoreHn3auum OUNLTPYIOT Yepes CyXyto ckrnag4vatyio chunbTpoBanbHylo Bymary B cyxyio kondy
OpneHmeriepa. Vicnonb3yoT nepeyto nopuuio cunsrpara Ans npoMbIBAHUSI CTEKNAHHON NMOCYAbl, 3TY 4acTb
cdunetpata otbpackliBatoT. ECnu onpeaeneHue He BbINOMHAIT HEMEANEHHO, EMKOCTb C (pUnbTpaToM Heo6xo-
JWUMO 3aKyNnoOpUT.

BEINONHAT XONOCTOM ONbIT TOMNLKO C PeakTUBaMU OLHOBPEMEHHO C IKCTpaKLmMen Npobel U NO TaKOM e
METOAMKE, KOTOpas UCMONb3YeTCA AN aHanu3npyemMblx npob.

[encTByYIOT B COOTBETCTBUM C 9.2,

Ecnu oxupaemas koHueHTpauus anemeHTa Huke 100 Mr/Kr, BbIMOMHAIOT pekoOMeHAauuM AaHHOTO Noj-
pasgena, HO MCNomnb3yloT 6 cv® pacTBopa CONAHON KUENoThl (5.7) n 70 cm® BOAbI, U NEPEHOCAT XMAKOCTL B
MepHYto konby BmecTumocTbio 100 cm® (6.7).

9.1.3 Cyxoe o3orneHne — HCI (5.8)

BepyT HaBecky OKOMo 5 r npUroTOBMEHHOW UCTILITYEMO NPOBbl C TOUHOCTBIO A0 1 MI B TUINE ANSA 030M1eHUS
6.4).
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Mpokanusaiot B neuvn (6.5), ycraHOBNeHHOW Ha Temnepatypy 450 °C, noka He nony4uTcsa 6enas unm
cepas 3ona (HebonbLLOE KONMYECTBO YINepoAa He OKasbiBaeT BMUAHUS).

MepeHocAT 301y B CTakaH BMeCTUMOCTbIO 250 cm® (6.6) C NOMOLLbLIO pacTBOpa CONAHOM KucnoThl (5.7)
o6bvemom 30 cv?, fobasnsatoT 100 cm® Boabl.

3akpblBaloT cTakaH (6.6) 4acoBbIM CTEKNOM U KUNATAT B Te4eHne 30 MUH Ha 3MEeKTPUYECKON NIUTKe
6.3).

Oator oxnagutbcs. MepeHOCAT XUAKOCTL B MEPHYIO Konby BMecTumocTbio 500 cm® (6.7), cnonackueas
CTakaH 1 YacoBOE CTEKNO HECKONbKO pa3 BOLOMN.

[aiot oxnaanTbes, 4OBOAAT BOAOW A0 METKU.

Mocne romoreHusaumm OUNLTPYIOT Yepes Cyxyto cKkraa4aTyio hunsTpoBarbHyo Bymary B Cyxyto konby
SpneHMernepa. Mcnonb3yoT NEPBYIO NOPUMIO dunbTparta AnsA NPOMbIBaHUS CTEKNSAHHOW NOCYAbl, 9Ty YacTb
cdunerpara ot6packiBator. ECnv onpeaeneHue He BbINOMHAIOT HEMEANEHHO, EMKOCTb ¢ hUnbLTpaToM Heobxo-
AMMO 3aKynopUTb.

BbINONHAT XONOCTON ONbIT C OAHUMMW PEAKTUBAMMW OAHOBPEMEHHO C SKCTpaKLUMen Npobel U NO TaKOW Xe
METOAMKE, KOTOpas MCMONb3YeTCs ANA aHanM3nMpyemelx npoo.

[encTBylOT B COOTBETCTBUM C 9.2,

Ecnu oxxupgaemas KOHUEHTpauus UCKOMOro anemeHTa meHee 100 mr/kr, NOCTYNaKT B COOTBETCTBUMN C
JaHHbIM NoApa3aenoM, HO UCMOSb3YIOT 6 CM® pacTBopa CONnAHON KMCNoThl (5.7) n 70 cm® BOAbI, U NEPEHOCAT
XXUAKOCTb B MEPHYHO Konby BMecTuMocTbto 100 cm® (6.7).

9.1.4 3kctpakumsa HNO, (5.4)

BepyT 0KOmno 2 r NpUroTOBRNEHHOW UCTLITYEMON NPOGbI C TOYHOCTLIO A0 1 MI M NOMELLAIOT B CTakaH BMe-
CTUMOCTbIO 250 cm® (6.6).

Ho6asnsor 16 cm® pacTBopa a3oTHOM kncnotsl (5.3). oGasnsot 70 cm® BOALI.

HakpbiBatoT cTtakaH (6.6) YacoBbIM CTEKITOM U KUNATAT B Te4eHne 30 MUH Ha 3NEeKTPUYECKOW NAUTKE
6.3).

Hatot oxnagutbcsl. MepeHOCHT XUAKOCTb B MEPHYIO konBy BmecTumocTbio 100 cm® (6.7), cnonackusas
CTakaH U YacoBOE CTEKNO HECKONbKO pa3 BOAOM.

[aiot oxnaanuTbes, 40BOAAT BOAOW A0 METKAU.

Mocne romoreHmsaumm punbTpyioT Yepes Cyxyto CknaguaTyio (ounsTpoBanbHyio 6ymary B Cyxylo konody
SpneHMenepa. Ncnonb3yloT nepsyo nopumio unerpata ansi NpOMbIBaHUS CTEKISAHHOW NOCYAbl, 3Ty YacTb
dunbrpata ot6packiBatot. ECnm onpeaeneHue He BbINOSHAIOT HEMEANEHHO, EMKOCTb C (pUNLTPaToM Heobxo-
AUMO 3aKyNopUTb.

BbINOMHAOT X0NOCTOM ONbLIT C OAHUMU PEAKTMBAMN OAHOBPEMEHHO C AKCTpakumein Npobbl U MO TaKOM e
METOAMKE, KOTOpas UCNONb3YETCA ANA aHanU3nMpyembixX nNpoo.

[encTBylOT B COOTBETCTBUM C 9.2.

9.2 N'papgyuvpoBka

9.2.1 O6GuwMe nonoxeHusa

IpaayupoBKy cneayer NpoBOAUTL KaK BHELLHIOIO UMM C MOMOLLBIO METOAla CTaHAAPTHbIX 406aBOK, Unn
C NMPUMEHEHNEM BHYTPEHHErO cTaHaapra. BaxHo, YToObl U3MEPEHUS BbIMOMHANUCE B NIMHEHHOM ANANa3oHe
npubopa. Heob6xoaMmo BbINONHUTL NOAGOP MaTpuL Afs rpasyMpoBOYHbIX PAacTBOPOB, €CNU NPUMEHAETCA
METO/A BHELLUHEW| rpagyupoBKu (CM. npunoxeHue B).

9.2.2 BHewHsAA rpaayMpoBkKa

IpasynpoBKy BbLIMOSHAIOT C NPUMEHEHUEM HE MEHEEe ABYX rpagyupOBOYHbIX PACTBOPOB, OAUH U3 KOTO-
PbIX SIBRISIETCA rPayMpOBOYHBIM XONOCTbIM PacTBOPOM. Bo Bcex cnyuasix cneayet perynsipHo NPOBEpATL Nu-
HENHOCTb. ECnn NUHENHOCTL rapaHTupyercs, rpagyvpylotr C NPUMEHEHUEM HE MEHEE ABYX rPagynpOBOYHbIX
pacTBOpOB; €CNN NUHENHOCTb HE rapaHTUPYETCA, rPaayMpYIOT C MOMOLLLIO TPEX FPaayMpPOBOYHBIX PACTBOPOB
(B.3.2).

BbINONHAIOT yka3aHuA AaHHOro nogpasaena, UCNofb3ys BHYTPEHHUIA CTaHAapT, HanpuMep, 6epunnuin,
M AONONHUTENbLHYIO TPYOKY HA NepucTanbTUMECKOM HAcoce U Y-00pasHblii coeanHutenb (TpoiHuk). Heobxo-
AUMO cnefoBaTb UHCTPYKLMAM U3TOTOBUTENS B OTHOLLEHUW rPaAYyUPOBKM C MPUMEHEHUEM BHYTPEHHEro CTaH-
papra.

9.2.3 MeToa cTaHAAPTHLIX A06aBOK

Kpusas cTaHaapTHbIX 00aBOK AOMHKHA BKIIOYATb HE MEHEE [IBYX TOUEK, OfIHA U3 KOTOPbLIX NPeACTaBNsAeT Co-
6o ctanaapTHyto Ao6aBky (B.3.4). [Ina Tex 3nemMeHToB, KOHLIEHTPaLMA KOTOpbIX 6nn3ka K npeaeny Konu4ecTBeHHO-
6
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ro ONpeaeneHns, KpMBas CTaHAapTHbIX J0OABOK JOIMKHA BKIOHATb HE MEHEE YETLIPEX TOYEK, TPU U3 KOTOPbIX NPea-
ctaenaT coboi gobasku. Ecnu ncnonb3ytot Tpu gobaBku, TO camas BbICOKas KOHLUEHTpaumsa Ao6aBku A0mKHa
B TPU-NSATb Pa3 NPEBbLILLATH KOHLEHTPALMIO B pACTBOPE NpoObI.

9.2.4 Mpumep rpagyMpoBKN C NOMOLLIO BBEAEHUA OQHON A06GABKM MOCKE CyXOro 0305IeHUA B
npucytcTtBun HCI (5.8)

TMpumep: OnpedeneHue medu e KOpMOeoli cMecu Nnpu oxudaemoll KoHUeHmpayuu Cu 200 ma/ke.

9.2.4.1 lNpurotoBneHne aHannanpyeMmoro pacrsopa

MuneTkon ot6upatot 50,0 cm® punerparta us npobel Ans aHanusa (9.1.3) B MepHyo Konby BMECTUMO-
cTbio 100 cm® (6.7) n 10BOAAT A0 METKU PaCTBOPOM CONAHONM KMCNOThI (5.8).

9.2.4.2 MNpuroToBneHMe XonocToro pacreopa

Munetkon otoupatot 50,0 cm® ounerpara us xonocton npobel (9.1.3) B MEPHYIO KONOY BMECTUMOCTbIO
100 cm® (6.7) n [OBOAAT 4O METKM PACTBOPOM COMAHON KMcnothl (5.8).

9.2.4.3 MpurotoBneHue aobaeku

Munetkoi otbupatot 50,0 cm® counbTpara u3 npobul Ansa aHanusa (9.1.3) B MepHyo konby BMECTUMO-
ctbto 100 cm® (6.7), poBaensator 2,0 cM® MHOTO3NEMEHTHOIO CTaHAapTHOro pacrteopa Fe, Zn, Cu, Mn, Co, Mo
B HCI (5.8) (cM. 5.10.3) n goBoaAaT 40 METKM PaCTBOPOM CONSAHOM KMcnotol (5.8).

9.2.5 Mpumep rpagyupoBKu C BBeAeHUEM OOHOW A06GaBKW NOCrie MOKPOro O30fieHUsA B NPUCYT-
cTteuun HCI (5.8)

lMpumep: OnpedenieHue Kanbyusi @ MUHepaslsHOM coeQUHeHUU npu oxudaemoll KOHUyeHmpayuu Ca
2 000 me/ke.

9.2.5.1 lNpurotoBneHne aHannanpyeMmoro pacrsopa

Munetkon ot6upatot 50,0 cm® punerparta us npobel Ans aHanusa (9.1.2) B MepHyo Konby BMECTUMO-
ctbio 100 cm® (6.7) n 10BOAAT A0 METKU PaCTBOPOM CONSAHONM KMCNOThI (5.8).

9.2.5.2 MNpuroToBneHMe xonocToro pacrsopa

Munetkon otoupatot 50,0 cm® unerpara us xonocton npobel (9.1.2) B MEPHYIO KONOY BMECTUMOCTbIO
100 cm® (6.7) n [OBOAAT 4O METKM PACTBOPOM COMAHON KMCnoThl (5.8).

9.2.5.3 MpurotoBneHue aobaeku

Munetkoi otbupatot 50,0 cm® ounbTpara us npobul Ans aHanusa (9.1.2) B MepHYO Konby BMECTUMO-
ctbto 100 cm® (6.7), noGaensior 10 CM® MHOTO3MEeMEHTHOTO0 CTaHAapPTHOrO pacTBopa makpoanemeHToB B HCI
(5.8) (cm. 5.10.2) 1 4OBOAAT 4O METKU paCTBOPOM CONAHOM KUCnoThl (5.8).

9.2.6 Mpumep rpagyupoBKU C BBeAeHUEM OOHOW A06GaBKW NOCrie MOKPOro O30fieHUsA B NPUCYT-
CTBMM a30THOM KMCNOTLI, HNO3 (5.4)

lMpumep: OnpedeneHue MbIUWbsIKa 8 MUHEPasIbHOM coeQuHeHUU npu oxudaemoll KoHUeHmpauuu As 20 me/ke.

9.2.6.1 lNpurotoBneHne aHann3anpyeMmoro pacrsopa

Munetkoi otbupatot 10,0 cm® domunbrpata u3 npobel Ana aHanusa (9.1.4) B npobupky ana NCI.

9.2.6.2 lNpurotoBneHne xXonocToro pacreopa

Munetkon otGupatot 10,0 cm® dounbrpaTa u3 xonoctor npobbl (9.1.4) B npobupky ana NCT.

9.2.6.3 MpurotoBneHne aobaeku

Munetkon otéupator 10,0 cm® punsrpaTta us npodul Anga aHanusa (9.1.4) B npobupky ans CIM. Mukponu-
netkoi otéupator 0,04 cm® MHOTOSNEMEHTHOro CTaHaapTHoro pacteopa Cd, Pb, As 8 HNOg (5.4) (cm. 5.10.4).

9.3 OnpepeneHune

9.3.1 OGIKe nonoxeHus

Mepen Hayanom naMepeHuin ¢ ucnonb3osaHmem cucteMol UCM-A3C HeoOXxoaAnMO yCTaHOBUTL aHarmnu-
TUYECKME NMUHUU, N3OUPATENBHOCTb, NPEAENbI KAYECTBEHHOTO U KONIMYECTBEHHOTO ONpeaeneHuns, NPeLm3noH-
HOCTb, NMUHENHbIA paboynii AnanasoH 1 NOMeXN.

9.3.2 OnpepeneHue metogom UCIM-A3C

B Tabnuue 1 npeactaBneHbl COOTBETCTBYIOLLME aHANUTUYECKUE NIMHUKN U BO3MOXKHbIE NMOMEXM ANs onpe-
aenenuna metogom NCT-A3C. MOXHO TakxXe Mcnonb3oBaTb Apyrne ANIUMHbI BOSH, YEM T€, KOTOPblE YCTaHOB-
neHbl B Tabnuue 1 (cMm. npunoxenue B).
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Tabnuua 1 — BruibpaHHble ANUHBI BOMH UCTycKkaHUA U NOMeXW Ans onpeaeneHus metogom NCM-ASC

OnemeHT MQ_IJ;T:::HB::?:':A) Momexun SremeHT anwlgzg:v?:?:in) Momexun

As 188,979 Mn 257,610 Fe, Mo, Cr
189,042 293,306 Al Fe
193,696 Mo 202,030 Al Fe
197,197 204,598

Ca 315,887 Co Na 330,237
317,933 Fe, V 588,995
393,366 589,592 Ar

Cd 214,438 P 178,287 |
226,502 213,618 Cu, Fe, Mo, Zn
228,802 214,914 Cu, Al, Mg

Co 228,616 Ti 177,428 Cu

Cu 324,754 Ti, Fe Pb 216,999
327,396 220,353

Fe 238,200 Co 261,418
259,940 Zn 206,200

K 766,490 Mg, Ar 213,856 P
769,900

Mg 279,079
279,553
285,213 Fe

9.3.2.1 MeTo BHELUHE rpalyupoBKu

BBoaAT B nnasmy no oTAEnNbHOCTM XONOCTOW pacTeop (9.1), rpaaynpoBoyHble pacTeopbl (9.2.1) U aHa-
nunsmpyembln pacteop (9.1) B nopsake BO3pacTaHUSA KOHUEHTPAUMM U U3MEPRAIOT IMUCCUIO ONPEaEnAemMOoro
anemeHTa. Kaxgoe 3HauyeHue cneayet onpeaensitb U3 He MEHee TPEX OTAENbHbIX USMEPEHUA. YCpeaHsIoT
3Ha4YeHus,, NnonasLwMe B AMana3oH npuemneMocTu. Mocne Kaxaoro u3aMepeHuss BBOAAT B MrasMmy pacTBop
a30THOW K1cnoTthbl (5.5).

9.3.2.2 MeT0a cTaHaapTHbIX 406aBOK

BBOAAT B NnasMy No OTAEMNbHOCTU XONOCTOW pacTteop (9.2.4.2, 9.2.5.2 unu 9.2.6.2), aHanM3npyemsoin
pacreop (9.2.4.1, 9.2.5.1 unn 9.2.6.1), n pacteopsbl ¢ gobaskamu (9.2.4.3, 9.2.5.3 unu 9.2.6.3) B nopsaake
BO3pacTaHUsi KOHLUEHTpaLUMn U U3MepsaoT 3MUCCUIO ONPEeaEenAeMoro anemeHTa. BblinonHaloT He MeHee AByX
napannenbHbiX ONbITOB. YCPeaHAT 3Ha4YeHus, nonasLuMe B gvanasoH npuemnemoctu. flocne Kaxaoro us-
MEpEeHWsA BBOAAT B NnasMy pacTtBop a3oTHOW KUcnothbl (5.5).

10 Pacuet n obpaboTka pe3ynsraTroB

MpuMeyaHUue — YnCTLIi curHan onpeaenseTcs Kak YuCcno efnHUYHBLIX UMNYNBLCOB cHeTa NP BLIGPaHHOR AMnK-
He BOSHbI C MOMP&aBKoA Ha hOoH.
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10.1 BHewHsa rpaayvpoBKa

Ana nuHeriHOW rpagyMpoOBOYHOM KPUBOM, NOCTPOEHHOW C OHUM rpajyupOBOYHLIM XONOCTbIM PacTBO-
pPOM ¥ OAHMM IPaJlyMPOBOYHLIM PACTBOPOM, rPaAYMPOBOYHYIO (DYHKLIMIO MOXHO OnucaTb cneayiowmm obpa-
30M:

S,=c,b+a, O]

rae S, — YUCTbIi CUrHan rpagympoBOYHOIO pacTBopa;

C,,— KOHLIEHTPaLusA aneMeHTa B rpaJlyupoBOYHOM PacTBOPE, B MUIIUTPAMMAaX Ha KyGuueckuit aeuu-
MeTp.

PaccuuTbLIBAIOT KOHLIEHTPALIMIO SNIEMEHTOB C,, B MUITNIMrpaMmax Ha Kybuueckuin ageunmeTp, B punerpare
aHanuaupyemom npobbl, UCMONb3yA YINOBON KO3IPULMEHT b n OTCeKaeMblii OTPE3oK &, HaaeHHbIe B YpaB-
HeHun (1) cneagyowmmM ob6pa3om:

G=—"1— @)

rae S, — YMCTIN CUTHaN aHanuM3Npyemoro pacteopa.

10.2 MeToa cTaHAApPTHLIX 06ABOK ¢ OAHON AOGAaBKOM

B camoM npocToM criyyae cTaHaapTHbIX 406aBoK, rae aenaercs Tonbko ogHa AobaBka, KOHLUEHTpauus
3NeMeHTa ¢, B MUNNUrpaMmax Ha Kybuueckuit AeunmeTp, B punsrparte aHanuampyemon npoGel onpeaenser-
cs cneayowmm obpasom:

S0 Vs cs
C.=

! ($,=5,) ny ®

rae ¢, — KOHLEHTpaLns aNeMeHTa B CTaHAapTHOM pacTBOpe, B MUNNUIPaMMax Ha KyGu4eckuin aeunmerp;
V,— 0bObem Ao6aBneHHOro CTaHAapTHOro PpacTeopa, B MUANUIPamMmMax Ha Kyou4eckuin 1eunmeTp;

V, — obbem chunsTpara aHanMsupyemoi npoGel, UCMONMbL3OBAHHbLIA A1 MPUTOTOBNEHUA aHaNM3upyemo-
ro pacrtesopa, B KyGu4ecknx AeuumMmerpax;

S,— YNCTbIl CUTHAN aHanM3MpyemMoro pacTeopa;
S,— 4MCThIN cUrHan nocne Aobasnexus.

10.3 Metoa cTaHAAPTHbIX 406ABOK C HECKONbKUMU A06aBKaMu
B cnyyae HECKOMbKUX CTaHAapTHbIX 400aBOK HEOBXOAMMO MCMONb30BaTh METOA PErPECCUM Ha NIUHER-
HOM MoAenn NepeMeHHON y Kak (hyHKLMU NEpemeHHOW X, YTOoObl onpeaenuTb KOHLEHTpauuIo anemMeHTa B
aHanuaupyemom pacteope. OBbIYHO STY MOAEMb MOXHO 3anucarb Kak:
y=a+bx, 4)

B 4aHHOM KOHKPETHOM CIyyae TPEX CTaHAapTHbIX 406aBOK,

y,=S,@nai=0,1,2,3), 5)

x,=c,V, (@nai=0,1,2,3), (6)

rae ¢, — KOHLEHTPaLuA dnemeHTa B CTaH4APTHOM PacTBOpe, B MUNMUIpaMMax Ha KyGuyeckuin AeLMMeTp;
V. — pasnuuHble 06beMbl 406aBNIEHHOTO CTAHAAPTHOMO pacTeopa, B KyOu4Yeckux aeuumeTpax;
S, — YMCTbIE CUTHAMbI NOCNE BHECEHUS Pa3NNYHbIX LOOaBOK.
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3HayeHUs @ U b B 3TOM CIly4ae MOXHO paccuuTaTh Crieayowmm 06pasom:

p "2 2N2N @
n3t-(Sa)’

En—bEXQ ®)

a=—

n

r4e N — YUCINO U3MEPEHHBIX PACTBOPOB (N = 4 B Ccriyyae Tpex CTaHAapTHbIX 406aBOK).

KoHueHTpauusa snemeHTa B unsTpate aHanusMpyemoi npobbl ¢, B MUANUrpaMMax Ha KybBudeckui
AeUMMETD, B 9TOM CIy4ae MOXHO HANTU U3 yPaBHEHUS!:

a

: ©)

Cf=
bY,

roe V. — obbem unsTpata aHanusnpyemoii npobbl, UCNOMNb3yeMblii ANSi NPUTOTOBMNEHWS aHaNU3upyemMoro
pacTtBopa, B KyOu4eckmx AeunmeTpax.

10.4 PacyeT cogepxaHua anemMeHTa B npotde

CogepxaHne anemeHTa B npoGe nnun Maccosas Aons anemeHTa w, BbIpa>XeHHaA B MunnurpamMmmax

3remMeHTa Ha KUorpaMm KOPMOB, OMpeaensieTcs No ypaBHEHUIO:

lem?

C.—C
w,, =%y, (10)
m

rae ¢, — KOHLEHTpauus snemeHTa B dunsrpare npobsl AN aHanusa, B MUNnurpamMmmax Ha kybudeckuin ge-
UMMeTp, onpeaeneHHasa no ypasHeHuam (2), (3) unu (9);

C,,— KOHLEHTpaums 3MemMeHTa B XON0CTOM PaCcTBOPE, B MUNIMIpamMmmax Ha Kyon4eckuin aeunmerp;
m — macca npobbl, B3ATON AN 9KCTPaKLUMK, C MONPAaBKOI Ha coaepkaHue BoAbl, B KurorpaMmax;
V, — o6umii 06beM aKcTpakTa (hunkTpaTa aHanMsupyemoit npooel), B KyGUUECKUX AeLMMETpax.

Ecnu npoBy pasbaenanu, HeoOxoaAnMO y4ecTb KoadhdhuumeHT pasbaBneHus.

Ecnu npo6a noaeepranack npeasaputernibHON unu cybrnmumMauuoHHon cylke (8.3), BbIMOMHSIOT NOBTOP-
HbI pacyeT pedynsrara Ha HOBYIO Maccy NpoObl ¢ YY4ETOM NOTEPU BNaru B NpoLecce npeasapuTenbHOn unm
CyOGNMMaLMOHHOW CYLUKK.

PesynsraT onpegeneHus BblpaXatoT Kak NpoLUEHT No macce ans makpoanemeHtos Ca, Na, P, Mgn Kun
MUNMrpaMMax Ha Kunorpamm ans mukpoanemeHtos Fe, Zn, Cu, Mn, Co, Mo 1 Ana TOKCUYHbIX 3NIEMEHTOB
As, Cd, Pb.

10.5 Mpumep pacuyeTa nocre BBeAeHUA OQHOW [06aBKU

MNpumeHeHne meToga cTaHgapTHbIX 400ABOK NpK onpeaeneHun cogepxanHna meam (cm. 9.2.4) npueeno
K 3HaYeHuam 76057 umnynbcos cyeta, 152440 umnynscos cyeta, 0,050 am?, 0,002 am® n 50,00 mr/am® ana S,
S,, V., V,, n ¢, cootBeTcTBEHHO. B pesyrnsTare KOHUEHTpaums ¢, no ypasHeHuto (3) cocrasnser 1,99 mr/am®.

C y4eTom TOro, 4To Macca npoGbl M, B3ATOM AN 9KCTpakumm, coctasnseT 0,005 kr, a 06w obbem V,,
akctpakta — 0,500 am®, cogepxaHue meam B npoGe unu MaccoByto 00 MEAN W, MOXKHO PacCHnTaTh Mo
ypaBHeHuto (10), nony4uns sHayeHune 199 mr/kr. B 3TOM criyyae KOHLeHTpaLmsa SfeMeHTa B X0f10CTOM pacTeope
CUMTAETCA PaBHOMN HYIIO.

10
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11 MNpeun3noHHOCTb

11.1 MexnabopatopHble UCNbITAaHUA

B 2004 u 2005 rr. 6binu NpoBeAeHsb! ABa MexIabopaTopHbIX UCNbITAHUA. Pe3ynbrathl Mexnaboparop-
HbIX UCMNBITAHUIA, KacaloWmecs NPeLUusMoHHOCTU paccMaTpMBaeMoro MeToaa, NpuBeaeHbl B NPUNOXEHUn A.
3Ha4eHus, NonyYeHHbIe Ha OCHOBE 3TUX UCMNBLITAHUIA, MOTYT ObiITb HENPUMEHUMbI K AUANa30HAM KOHLIEHTpa-
LU U MaTpuuam, OTANYHBIX OT pacCcMaTPUBAEMBIX.

11.2 NoBTOPAEMOCTbL

ABCOMIOTHAsA Pa3HOCTb MEXAY ABYMSA HE3aBUCUMbIMU €AUHUYHLIMU pe3ynbTaTamu, NoMy4eHHbIMU OAHUM
1 TEM XE METOA0M, HA UAEHTUMHOM UCTLITYEMOM MaTepuane, B OA4HOM U TOiA ke nabopaTtopun OHUM U TEM XKe
onepaTopoM, UCNOMb3YIOLLIMM OAHO U TO ke 060pyaoBaHKUe, B TEYEHUE KOPOTKOTO NPOMEXKYTKA BPEMEHU, AOMK-
Ha He Gonee YeMm B 5 % crnyyaeB NpeBbiLWaTh Npeaenbl NOBTOPSAEMOCTH, I, NpUBEA€EHHbIE B Tabnuue 2 (Makpos-
nemeHTbl Ca, Na, Mg, P, K), B Tabnuue 3 (Mukpoanementbl Fe, Mn, Cu, Zn, Co, Mo) u B Tabnuue 4 (As, Pb, Cd).

11.3 Bocnpon3BogumMmocTb

AOconIoTHas Pa3HOCTb MEXAY ABYMS €AUHUYHBIMU Pe3ynbrarami, NONyYEeHHbIMU OQHUM U TEM Xe Me-
TOAOM, Ha UAEHTUMHOM UCMLITYEMOM Marepuare, B pasHbix naboparopusx pasHbiMu oneparopamMu, UCNosb-
3yloLMMKM pa3Hoe obopyaoBaHue, AoMmkHa He 6onee yeM B 5 % cnyvyaes npesbiLaTb Npeaernbl BOCNPOU3BO-
aumocTu, R, npuBeaeHHble B Tabnuue 2 (makpoanemeHTtsl Ca, Na, Mg, P, K), B Tabnuue 3 (MUKPOSNEeMEHTbI
Fe, Mn, Cu, Zn, Co, Mo) u Tabnuue 4 (As, Pb, Cd).

Ta6nuya 2 — MNokasarenu npeuusnoHHoctn — Ca, Na, Mg, P, K

Ca
Mlpoos CpeaHee, Weq (%) r (%) R (%)
Kopm ans ceuHeir” 1,09 0,07 0,15
Kopm ans osey® 1,00 0,05 0,16
docdoput? 10,78 0,47 1,34
MwuHepanbHbI npemuke” 21,78 1,256 2,58
MwuHepanbHasa cmeck” 2,43 0,17 0,56
MwuHepanbHasi cMeck? 14,6 0,7 2,9
Na
rpoce Cpeanee, i (%) %) R (%)
Kopm ans ceuHeir” 0,17 0,02 0,04
Kopm ans osey? 0,40 0,04 0,08
Pocpoput? 0,11 0,02 0,04
MuHepanbHbIit npemuke? 6,56 0,42 0,75
MuHepanbHas cmeck? 11,5 0,9 2,9
Mg
Mpo6bl
CpegHee, Wyg (%) r (%) R (%)
KopMm gns cBuHeir? 0,21 0,02 0,05
Kopm gns osey? 0,38 0,02 0,07
Pocdoput® 11,12 0,66 1,73
MwuHepanbHblil npemuke” 0,36 0,03 0,06
MwuHepanbHas cmeck® 10,31 0,50 1,03

1
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OkoHYaHue mabnuupsl 2

P
rpods CpeaHee, wp (%) r (%) R (%)
Kopm ans ceuHein” 0,49 0,03 0,09
Kopm ansi oBey"” 0,50 0,03 0,08
®occoput? 19,48 0,84 1,67
MuHepanbHasa cMecs" 0,023 0,01 0,01
MuHepanbHas cMeck? 4,07 0,17 0,60
K
Mpo6bl
CpeaHee, wy (%) r(%) R (%)
Kopm ans ceuHein" 0,93 0,08 0,26
Kopm ans osey" 1,18 0,06 0,27
®ocdoput? 0,076 0,01 0,02
MwuHepanbHbIi npemukc” 0,13 0,02 0,06
MuHepanbHas cMeck? 0,04 0,01 0,03
" McnbiTaHue no KpyrosBoi cxeme 1.
2 WcnblTaHne Mo KpyroBoi cxeme 2.
Tabnwuuya 3 —MNokasarenu npeuunsnoHHoctn — Fe, Mn, Cu, Zn, Co, Mo
Fe
rpode CpepHee, Wgg (MI/Kr) r (Mr/Kkr) R (mr/kr)
Kopm ans cBuHein" 293 26 81
Kopm ansi oey"” 407 36 95
docoput? 2629 194 380
MwuHepanbHbIi npemukc? 5561 752 1601
MuHepanbHas cMeck” 8182 544 1241
MuHepanbHasa cMeck? 3215 240 837
Mn
rpode CpepHee, Wy, (Mr/kr) r (Mr/Kr) R (mr/kr)
Kopm ansi ceuHein” 127 15 25
Kopm ans osey” 92,8 12 16
docchoput? 135 11 19
MuHepanbHbIi npemuke” 3527 620 952
MwuHepanbHas cmeck" 215 34 94
MuHepanbHas cMeck? 2188 117 490
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Cu
Mpo6bl
CpeaHee, W, (Mr/kr) r (mr/kr) R (wmr/kr)
Kopm ans ceuHein" 166 18 41
Kopm ans osen" 13,8 2,4 3,1
docdoput® 11,1 1,3 3,9
MuHepanbHbIiA npemuke” 514 41 124
MuHepankbHasa cmecb” 6,8 1,5 43
MuHepanbHasa cMeck? 775 252 304
Zn
Mpode! CpefnHee, wz,, (Mr/kr) r (Mr/kr) R (mr/kr)
Kopm ans ceunei” 169 16 34
Kopwm ans osen" 119 17 29
docdpoput? 181 11 25
MuHepanbHbIiA npemuke” 3574 334 735
MuHepankbHasa cmecb” 27,4 6,6 15
MuHepanbHasa cMecb? 3626 183 827
Co
Fpode! CpeaHee, weg (Mr/kr) r (Mr/kr) R (mr/kr)
Kopm ansi cBuHein® 0,75 0,25 0,52
Kopm ans osen" 1,13 0,27 0,57
docdoput® 1,07 0,14 0,80
MuHepanbHbIiA npemuke” 35,0 6,3 23,9
MuHepanbHbIA NpeMukc? 19 942 1661 6 849
MuHepanbHasa cMecb” 3,34 0,80 1,43
Mo
Flpode! CpeaHee, Wyo (Mr/Kr) r (Mr/kr) R (Mr/kr)
Kopm ansi cBuHein" 1,09 0,40 0,75
Kopm ansi oseyn” 1,21 0,18 1,09
docdoput® 2,30 0,54 1,33
MuHepanbHbIiA npemuke” 1,06 0,46 0,75
MuHepanbHbIA NpeMukc? 16 672 1448 5283

" WcnblTaHue Mo Kpyrosoii cxeme 1.
2 WcnbiTaHne No KpyroBoW cxeme 2.

13
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Tabnuya 4 — MNokasatenu npeyumsmoHHoctn — As, Pb, Cd

As
Mpo6bl
CpenHee, wag (Mr/Kr) r (mr/kr) R (mMr/kr)
dochoput? 4,56 0,58 1,54
MgO? 6,04 1,23 3,18
CaCO? 7,92 2,04 4,88
BeHTOHUT? 10,3 1,03 3,76
MwuHepanbHas cmeck? 3,44 0,41 1,36
Pb
Npo6bl
CpeaHee, wpy, (Mr/KT) r (Mr/kr) R (mr/kr)
Pocgoput? 4,93 0,76 2,61
MgO? 4,88 1,27 2,93
CaCO,? 38,7 2,03 6,34
BeHTOHuT? 6,26 1,41 3,55
MuHepanbHasa cmech? 1,86 0,36 0,72
Cd
Mpo6ebl
CpepHee, weq (Mr/Kr) r (Mr/Kkr) R (mr/kr)
Docpoput? 4,78 0,32 2,35
G)occbopvrr?) 515 0,44 1,83

" WcnbiTaHne no Kpyroeoii cxeme 1.
3 KcnbiTaHWe No KpyroBoi cxeme 2.

12 MpoTtokon ucnbiTaHUN

MPOTOKO UCNLITAHWIA AOMKEH BKIIOYATL CEAYIoLYI0 MH(OPMALMIO:

a) UCNOMNb30BaHHbIN METOA UCNLITAHMSA, CO CCLINIKOW HA HACTOALLUMIA CTaHAapT,
b) BCe cBeaeHus, HeobxoauMble AnA NONHON uaeHTUdMKaUmUm Npooi;
C) BCe 0COBEHHOCTH, Habniogaemble B NPOLECce UCNbITAHUS;

d) Bce noapo6GHOCTH NPOBEAEHUA UCTILITAHUIA, HE YCTAHOBMEHHbIE B HACTOSILLEM CTaHAApTE, MU CHU-
TalWMeECA HeOBA3aTENLHBIMU, HAPAAY C ONMCAHUEM BCEX CMYYaNHOCTEN, KOTOPbIE MOTMKU NOBAUATL Ha pe-

3ynLTaThl;

€) pesyneTarthl, NONy4eHHble B NPOLIECCE ONpe/ienenus, BbIPaXKeHHbIE kak MaccoBas AONs W,

B MUIT-

lem’

nurpamMmMax Ha Kkunorpamm KOpmMoB ANA XXMBOTHLIX UMK B NPOLIEHTaX No Macce Ana MakposneMeHTOoB.

14
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Mpunoxexnue A
(cnpaBouHoe)

Pe3ynbraTbl MEXIab0opaToOpPHbIX UCNbITAHUIA

[Ba MexnabopaTopHbIx UcnbiTaHWs Beinu BbinosiHeHbl B 2004 1. (ucnbiTaHue no kpyrosoii cxeme 1) u B 2005 1. (nc-
nbiTaHWe Mo KpyroBoi cxeme 2) npu y4actun 30 nabopatopuit n ¢ ncrnons3osaHnemM 11 pasnnyHbIX BUAOB KOPMOB Ans
KWBOTHBIX, BKITOYaA MOMTHOLEHHbIA KOpM (KOMBMKOPM) ANSA CBUHENA, NMOMHOLEHHBIA KOpM ANS OBel, ABa pasnndHbeIX (oc-
copuTa (1 1 2), ABe pasnuyHble MUHeparnsHble cMecn (11 2), 1 ABa pasnnuHbIX MuHeparnbeHbeIX npemukea (1 u 2), CaCo,,
CuSO,, MgO 1 GeHTOHWUT. Mpobbl GbINM TOMOreHN3UPOBaHbL! LIEHTPANU3OBaHHO W pasocnaHbl y4acTHUKaM UCMbITaHWA.
PesynsTaThl BEINOMHEHHLIX UCTbITaHWii cBegeHbl B Tabnuubl A.1, A.2 1 A.3. [loBTOpseMOCTb 1 BOCMPON3BOAUMOCTb Bbinit
paccuuTaHbl B cooTBeTcTBUM ¢ ISO 5725-1 [1]. SnemeHT kagmMuil aHanvampoBanu Bo BcexX npobax. OfHako cogepxaHue
KagMus Bo Bcex obpasyax, 3a ucknodeHnem docdopnTos (1 1 2), 6bino Huxe npeaena KomM4ecTBeHHoro onpeaeneHns
NS faHHoro metoga. CnefoBaTenbHo, CTaTUCTUYECKUE JlaHHbBIE NO Ka MU0 UMEKOTCS TOMbKO AN oChopUTOB.

Tabnuya A1 — CTatucTuyeckue pesynesratel MexrnabopaTtopHelx ucnbitaHnii — Ca, Na, Mg, P, K

Ca
Napamerp Kopm 5 Kopm ®ocdopuT MwuHepanbHblii | MuHepane- | MuHepans-
Ans cBUHeW | AnA osel, npeMuKC Has cmecb HafA cMecb
(1 M 1 1) M) 2
Yucno nabopatopuit 12 12 12 12 12 12

Uncno nabopatopuid nocrne Mckmio-
YeHusi nabopaTopuii ¢ pe3ko oTKIo- 10 12 1 12 12 12
HALMMUCA pe3ynsTaTamu

Yncno naGopaTopuit ¢ pe3ko OTKIO- > 0 1 0 0 0
HAOWMUMUCA pesynsraTaMu
CpegaHee 3HaueHme, We, (%) 1,09 1,00 10,78 21,78 2,43 14,6
CTaHpapTHoe OTKIIOHEHWE MOBTOPA- 0026 0017 017 045 0.062 0.25
emocTy, s, (%) ! ’ ' ’ ! '
[MNpegen nosTopAaemMocTy, r (%) 0,07 0,05 0,47 1,25 0,17 0,7
CTtaHaapTHOe OTKIOHEHWe BOCHpPO-
WaBogUMocTH, s, (%) 0,055 0,058 0,48 0,92 0,20 1,03
Mpegen Bocnpoussogumoctu, R (%) 0,15 0,16 1,34 2,58 0,56 29
OTHolleHwe Xopsuua (Horwitz), 13 15 16 17 23 27
HorRat R ! ’ ! ' ’ ’
Na
Kopm ansa MuHeparnb- MuHepanbHas
Mapametp CBUHeW Kopwm ans osey ®ocpoput Hblli NPeMUKC cMecb
(N 1) ) (1) @

Yuncno nabopatopuit 12 12 13 12 12

Yucno nabopatopuidi nocne UCKmio-
YeHusi nabopaTopuii ¢ pesko OTKIo- 12 12 12 11 10
HAKLMMUCA pesynsTaTamu

Yucno nabopatopuil ¢ peako OTKIo- 0 0 1 1 5
HALMMUCS pesyrsTaTamu

CpefHee 3HaqeHUe, Wyg (%) 0,17 0,40 0,11 6,56 11,5
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lMpodomxeHue mabnuybl A.1

CpegHee 3HaueHue, wp (%)

Na
MapameTp Kopm ans KopMm ans ose ®ochopuT MuHepanb- MuHepanbHas
P CBUHEW P H P HbIA NPeMUKC cMechb
M (M M (1) @
CTaHgapTHOe OTKITOHeHWe MoBTOopsi- 0008 0013 0008 015 0.34
emocTy, s, (%) ’ ’ ’ ’ ’
Mpenen nosTopsieMocTy, r (%) 0,02 0,04 0,02 0,42 0,9
CraHaapTHOe OTKNOHeHWe BOCMpO- 0013 0029 0013 027 088
N3BOAUMOCTH, S, (%) ' ' ' ' '
Mpeaen Bocnponasogumoctu, R (%) 0,04 0,08 0,04 0,75 2,5
OtHolweHne Xopeuua (Horwitz),
HorRat R 1,5 1,6 2,0 1,4 2,8
Mg
MNapaveT Kopm ans KopM AnA oBe docopnT MuHepans- MwuHepaneHas
P P CBUHEN P H P HbIA NPEMUKC cMechb
M 1) M (1) (1
Yucno nabopaTopuit 12 12 13 1 13
Yucno nabopaTopuit nocne MUCKIto- 11
YyeHus nabopaTopuii ¢ Pe3ko OTKMO- 12 13 9 1"
HAKLLMMUCS pesynsraTamu
Yucno nabopatopuii ¢ pes3ko oTKMo- 1 0 0 5 5
HAIOLWMUMUCA pesynsratamu
Cpep‘Hee 3Ha4eHue, W}Mg (%) 0121 0,38 11,1 0,36 10,31
CraHgapTHOe OTKIOHeHWe MOoBTOpPS- 0008 0009 023 0012 018
emocTu, s, (%) ' ! ! ! !
Mpenen nosTopsieMocTy, r (%) 0,02 0,02 0,66 0,03 0,50
CraHpapTHoe OTKNOHeHWe BOCMpo- 0016 0024 062 0.021 037
nssoguMocTy, s, (%) ! ! ! ! !
Mpenen BocnpousBogMmoctu, R (%) 0,05 0,07 1,73 0,06 1,03
OtHolweHne Xopsuua (Horwitz),
HorRat R 1.5 1.4 2,0 1,2 1,3
P
MapameTp Kopm ans Kopm A oBe ®octopuT MuHepanb- MuHepanbHas
CBUHEW u p HbIA MPeMUKC cMecb
(1) M M M @
Yucno naboparopuii 12 12 12 12 12
Yucno nabopatopuii nocne WCKmto-
yeHusi nabopatopuii ¢ pe3ko OTKIo- 11 12 12 10 12
HSAIOLUMUCA pesynbraTamu
Uucno nabopatopuit ¢ pe3ko OTKMo- 1 0 0 5 0
HAIOLUMUCA pesynbsraTamu
0,49 0,50 19,48 0,023 4,07
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=]
K MwuHepanb- MwuHepaneHasa
MapameTp EEITHQEH Kopm ans oeely docdoput Hlit I'IppeMl/IKC C“F;er
(1) 1) M O] 2
CTtaHpapTHOEe OTKIIOHEHUE NOBTOPS- 0009 0.010 0.30 0.003 0.06
emocTn, s (%) ' ' ' ' '
Mpeaen nosTopsieMmocTy, r (%) 0,03 0,03 0,84 0,01 0,17
CTaHpapTHOe OTKITOHEHWE BOCMPO- 0032 0.027 0.60 0.004 0.21
n3BOAUMOCTH, S (%) ' ' ' ' '
Mpeaen sBocnpoussognumocTtn, R (%) 0,09 0,08 1,67 0,01 0,60
OTHoweHe Xopsuuya (Horwitz), 25 16
HorRat R 1.5 12 1,2 : ,
K
K MuHepanb- MuHepanbHan
Napametp 2:,:”“2;;' Kopm ans osey Poccpoput HbIiA npr:emvmc cn’:er
M M (1) O] ¥4
Yuncno nabopatopuit 12 12 12 12 12
YUncno nabopaTopuii nocrne UCK-
YeHuss nabopaTopuii ¢ pe3ko oTKMNo- 12 12 1 12 1
HAOLLMMUCA pesynsTaTamu
YUncno nabopaTopuit ¢ pe3ko OTKI0- 0 0 1 0 1
HALWMUMUCS pesynsTaTaMu
CpenHee 3HadeHue, wy (%) 0,93 1,18 0,076 0,13 0,04
CTaHfjapTHOEe OTKIIOHEHWE MOBTOPSA- 0027 0.02 0.003 0.009 0.004
emocTy, s, (%) : ’ ' ’ ’
Mpegen noeTopsieMocTu, r (%) 0,08 0,06 0,01 0,02 0,01
CTaHjapTHOE OTKITOHEHUE BOCMPO- 0092 0.10 0.009 0.02 0.01
“3BOAMMOCTH, S, (%) : ’ ' ’ '
Mpegen BocnpoussogmumocTtu, R (%) 0,26 0,27 0,02 0,06 0,03
OTHoweHne Xopeuua (Horwitz), 19 29 36
HorRat R 2.4 21 ' ' '
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Tabnuya A2 — Cratuctuyeckue pesynsraTtel MexnaboparTopHbIx Ucnbitabuii — Fe, Mn, Cu, Zn, Co, Mo

Fe
Mapametp Kopm Ans Kopm ana docdo- M@Hepanb- MuHepans- MuHepanb-
CBUHeil oBel| put HbIll NPeMUKC |  HaA cMecb Has cMecb
U] M U] (1 U] @
Yucno nabopatopuii 11 12 12 12 13 12

Uucno nabopartopuii nocne uckmnio-
YyeHuAa nabopaTopuii ¢ pesko OTKIo- 11 12 11 11 13 12

HALWUMKUCA pesynsTraTamu
Uncno nabopaTopuit ¢ pe3ko OTKIo- 0 0 1 1 0 0
HAOWUMAUCH peaynsraTtamu
CpefiHee 3HaYeHUe, Wgy (MI/KT) 293 407 2629 5 561 8182 32156
CTaHpapTHOE OTKIOHEeHWe MOBTOpPS- 9 13 69 269 194 86
€MOCTH, S, (%)
Mpeaen NOBTOPAEMOCTH, r (MrI/Kr) 26 36 194 752 544 240
CTaHaapTHOe OTKNOHeHWe BOCMpo-
U3BOANMOCTH, S (Mr/KT) 29 34 136 572 443 299
Mpeaen BocnpounssoguMoctu, R 81 95 380 1601 1 241 837
(mr/kr)
OTtHowweHune Xopeuua (Horwitz), 15 13 11 24 13 20
HorRat R
Mn
Mapaver Kopm ana | Kopm ansa ®ocdo- MuHepans- MuHepanb- MuHepans-
P P CBUHEW oseL} puT HbIA NPEMUKC HafA cMecb Has cmecb
1N M 1 (1) U] @
Yucno nabopatopwuit 12 12 12 12 13 12

Uueno nabopatopuii nocne mcknio-
JYeHus nabopatopuit ¢ pesko OTKIO- 12 11 11 11 13 12
HAOLWMUMUCA pesynbTaTamu

Yucno nabopartopuii ¢ pesko OTKIo-

0 1 1 1 0 0
HAOLWWMUCA pesynsTaTaMun
CpenHee 3HaueHne, Wy, (Mr/kr) 127 92,8 135 3527 215 2188
CTaHpapTHOe OTKIIOHEHWe noBTopsi- 5 4 4 291 12 42
emocTy, s, (%)
Mpenen nosTopsieMocTy, r (Mr/Kr) 15 12 11 620 34 117
CraHpapTHoe OTKIOHEeHWe BOCMpo- 9 6 7 340 34 175
U3BOAUMOCTH, S (Mr/kr)
Mpepen sBocnpouasogumMoctn, R 25 16 19 952 94 490
(mr/kr)
OTHoleHue Xopsuua (Horwitz), 0.9 0,8 0,7 21 22 16

HorRat R
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[podomxeHue mabnuypi A.2

Cu
n Kopm ana | Kopm ans docdo- MuHepansb- MuHepans- MuHepansb-
apametp cBuHel osel| put HbIii IPEMUKC |  Has cMmechb Has cMecb
(1) (1) (1) 1 (1) (2)
Yucno nabopatopuit 1 1 1" 12 11 12
Yucno nabopatopuii nocne uckio- 11 10 10 11 11 11
YeHus nabopaTopuii ¢ pe3ko oTKIo-
HALWUMUCA pesynbTaTamu
Yucno nabopatopuit ¢ pe3ko oTKIo- 0 1 1 1 0 1
HALWUMUCA pesynbTaTamu
CpepnHee 3HaueHe, g, (Mr/kr) 166 13,8 11,1 514 6,83 UE
CTaHaapTHOe OTKIOHEHWEe NOBTOPS- 6,4 0,85 0,48 15 0,55 90
eMocCTH, S, (Mr/kr)
Mpegen NOBTOPSEMOCTMK, 1 (MI/Kr) 18 2,4 1,3 41 25 252
CTaHjapTHOE OTKIIOHEHUE BOCMPO- 15 11 1,4 44 1,5 109
U3BOAUMOCTH, S, (MI/Kr)
Mpeaen BOCNpou3BogUMOCTH, 41 3,1 3,9 124 43 304
R (Mr/xr)
OTHolleHne Xopsuua (Horwitz), 1,2 0,7 1.1 1,4 1,9 2,4
HorRat R
Zn
n Kopm ana Kopm ans docdo- MuHepanb- MuHepanb- Munepanb-
apametp CBUHel oBel| puT HbI NPEMUKC Has cmecb Han cMecb
(1 (1) U] (1 (1) (2)
Yucno nabopatopwuit 12 12 12 12 13 12
YUnecno nabopatopuid nocre uckio-
YeHus nabopaTtopuii ¢ pe3ko OTKMO- 11 12 1" 12 13 12
HALWMUMUCS pesynsTaTaMu
Yucno nabopatopuit ¢ pe3Ko OTKIO- 1 0 1 0 0 0
HALWMUMUCS pesynsTaTamm
CpenHee 3Ha4eHue, wy, (Mr/Kr) 169 119 181 3574 27,4 3826
CTaHAapTHOe OTKIIOHeHUWe MoBTOopPS- 59 62 39 119 24 65
€MOCTH, S (MI/Kr) ' ' ' '
Mpeaen noBTOPSEMOCTHU, I (MI/KT) 16 17 11 334 6,6 183
CTaHAapTHOe OTKIOHEHWe BOCMPO- 12 10 91 263 53 295
U3BOANMOCTH, S, (MI/KT) ' '
Mpegen BOCNpoW3BOgMMOCTH, 34 29 25 735 15 807
R (Mr/kr)
OtHoweHune Xopsuua (Horwitz), 17
HorRat R 1,0 1,1 0,7 1,6 2,0 ,

19



FOCT P UCO 27085—2012

OkoHyYaHue mabnuypt A.2

Co
Mapamer, Kopm ana | Kopm ana docdo- MuHepans- MuHepans- MuHepans-
P P CBUHel osel, puT HbIW NPEeMUKC | HbIA NpeMUKe Has cMmecb
M M M M &3] ()
Yucno nabopatopuii 8 10 6 10 12 10
Yucno nabopatopuit nocne Ucknio-
yYeHusa nabopatopuit ¢ pesko OTKIO- 8 10 6 10 12 10
HAWWUMUCA pesynsTaTamn
Yucno nabopatopuit ¢ pesko oTKIo- 0 0 0 0 0 0
HAOLWMMUCH peaynsTaTamu
CpegnHee 3HaueHwe, Wgg (Mr/Kr) 0,75 1,13 1,07 35,0 19 942 3,34
CTtaHgapTHOe OTKNOHEHWe MOBTOps- 009 010 005 53 593 028
eMocCTH, s, (Mr/kr) ' ' ' ' '
[Mpenen NOBTOPAEMOCTH, r (Mr/Kr) 0,25 0,27 0,14 6,3 1 661 0,80
CTaHpapTHOEe OTKIOHEHWe BOCMPO- 019 020 028 85 > 446 051
U3BOANMOCTH, S, (Mr/Kr) ' ' ' ' '
[Npegen BocnpounssogumocTu, R 0,52 0,57 0,80 23,9 6 849 143
(mr/kr)
OTHolleHue Xopsuua (Horwitz),
HorRat R 1,5 1,1 1,7 2,6 3,4 1.1
Mo
Kopm ansa Kopm MwuHepane- MuHepanb-
Mapametp CBUHeW Aans osey, Poocpopur HbI MPEMUKC | HbIA NpeMUKC
M (1) (1 (1) )
Yucno nabopatopwuii 7 8 6 8 11
Uucno nabGopatopuit nocne uckntodeHnn nabopa- 7 8 6 6 "
TOPUIA C PE3KO OTKINOHSIIOLLUMUCA pesynbraTaMu
Yucno nabopatopuit ¢ pe3ko OTKNOHSAOLWMUMUCA 0 0 0 9 0
pesynsTatamu
CpeaHee 3HaYeHUe, Wy, (MI7Kr) 1,09 1,21 2,30 1,06 16 672
CTaHpapTHOe OTKNOHEHUE NOBTOPAEMOCTH, S, 014 007 019 017 517
(mr/kr) ! ’ ’ ’
Mpeaen noBTOpAEMOCTH, I (MI/Kr) 0,40 0,18 0,54 0,46 1448
CTtaHpapTHOEe OTKNOHEHUe BOCNPOU3BOAMMOCTH, 027 039 047 027 1887
Sg (Mr/kr) ! ’ ’ ’
Mpeaen socnpoussogumocTtu, R (Mr/kr) 0,75 1,09 1,33 0,75 5283
OtHoweHue Xopsuya (Horwitz), HorRat R 1,5 2,1 1,5 1,6 3.1
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As
MNapameTp docoput MgO CaCo, BeHTOHUT I\:;:i?waejllz
2 @) 2 @) @
Yucno nabopatopuit 11 11 10 11 8
Yucno nabopatopuii nocre nucknodeHusa nabopa- 10 9 10 10 7
TOPUIA C PE3KO OTKNOHSAOLWMMUNCS pesynsratamu
Ynucno nabopatopnit ¢ pe3ko OTKIOHSHOLWMMUCA 1 5 0 y 1
pesynsratamu
CpefiHee 3HaueHUe, Wug (Mr/Kr) 4,56 6,04 7,92 10,3 3,44
CraHpapTHoe OTKIOHEHMe NOBTOPSEMOCTH, S, 0,21 0,44 0,73 0,37 0,15
(Mr/kr)
[Npegen noBTOPAEMOCTH, r (Mr/Kr) 0,58 1,23 2,04 1,03 0,41
CTaHpapTHOe OTKITOHEHWEe BOCTPOU3BOAUMOCTH, 0,55 114 174 134 0,49
Sy (Mmr/kr)
[Mpegen BocnpoussogumMocTu, R (Mr/kr) 1,54 3,18 4,88 3,76 1,36
OTHoweHne Xopsuua (Horwitz), HorRat R 0,9 1,5 1,9 1,2 1,1
Pb
MNapameTp docoput CaCoO, BeHTOHUT CusO, I\S;:i?ﬂaejllz
2 @) @ @ @
Yucno nabopartopuin 9 10 10 9 6
Yucno nabopatopuii nocre nucknodeHusa nabopa- 9 9 9 8 6
TOPUIA C PE3KO OTKNOHSAOLWMMUNCS pesynsratamu
Yucno nabopatopnit ¢ pe3ko OTKIOHSHOLWMUMUCA 0 1 1 y 0
pesynsratamu
CpeaHee 3HaueHWe, Wpyp, (MI/KT) 4,93 4,88 38,7 6,26 1,86
CraHpapTHoe OTKIOHEHWe NOBTOPSEMOCTH, S, 0,27 0,45 0,73 0,50 0.1
(mr/kr)
[Npegen NoBTOPAEMOCTH, r (Mr/Kr) 0,76 1,27 2,03 1,41 0,36
CTaHgapTHOe OTKIOHEHWE BOCNPOU3BOAUMOCTH, 0,93 105 2.3 13 0,3
Sy (Mmr/kr)
[Npegen BocnpoussogumMocTu, R (Mr/kr) 2,61 2,93 6,34 3,55 0,72
OTHowweHne Xopsuua (Horwitz), HorRat R 1,5 1,7 0,6 1,7 0,9
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OkoHYaHue mabnuupl A.3

Cd
MapameTp docoput docoput

) )
Yuncno nabopatopuit 9 10
Yuncno naboparopuii nocne uckno4eHnsa nadopa- 8 10
TOPUIA C pe3Ko OTKIOHALMMUCS pesyrsTaTamu
Uncno nabopaTtopuil ¢ pe3ko OTKIMOHSAOLMMUCA 1 0
pesynsTatamu
CpefHee 3HayveHWe, wWgy (MI/Kr) 4,78 5,15
CraHaapTHOe OTKNOHEHWe NOBTOPSEMOCTH, 0,12 0,16
S, (Mr/kr)
Mpegen NOBTOPAEMOCTH, 1 (Mr/Kr) 0,32 0,44
CrtaHpapTHOe OTKITOHEHWe BOCMpPOU3BOAMMOCTH, 0,84 0,65
Sg (Mr/kr)
Mpegen BocnponssoguMocTu, R (Mr/Kr) 2,35 1,83
OTtHoweHune Xopeuua (Horwitz), HorRat R 1,4 1,0
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Mpunoxexue B
(cnpaBouHoe)

3ameuyaHusl N0 TeXHUKe OGHAPYXEHUS, NOMEXaM U KONIMYeCTBEHHOMY OnpeaeneHuio

B.1 O6wwme nonoxeHus

Metoa ASC LUMPOKO UCNONb3YETCA AN KONMMYECTBEHHOMO U Ka4eCTBEHHOro aHanusa. B faHHOM npunoxeHun onu-
CbIBAKOTCA HEKOTOPbIE ABMEHUS, KOTOpble MOTYT UMETb 3Ha4YeHWe ANA UHTepnpeTaLuMn METOAMK HacToALWEero cTaHgapTa.
XOTA 3aTPOHYTHI HEKOTOpble TeOpETUYECKUe BOMPOCH], AaHHOe NPUNOXEeHWe He MpeTeHAYyeT Ha porib CNpaBoOYHUKA Mo
MeToAaM CMeKTPOCKOMUU.

B.2 Mewatowme BNUSHUS

B.2.1 O6wme nonoxeHus

[ns onpeaeneHnst KOHKPETHOrO aHanuTa B Npobe 06bI4YHO NpefnounTaloT Haunbonee UHTEHCUMBHBIE NMHUK. B cny-
Yae MeLlaloLMX BUMSAHUIA, 0COBEHHO cneKTparbHbIX, HeobxoaMMo BeIGpaTh ApYrylo NUHWIO, flaXe eCU OHa MeHeEe UHTEH-
cueHa. M3BecTHO, YTo MeTog UCTT-ADC conpsikeH ¢ MHOXXECTBOM MeLLaloLMX BIIUSIHUWA, KOTOPLIE KpaTKO OnucaHbl HUXe.

B.2.2 CneKTpanbHble Mellalolme BIIUAHUA

MewwatoLue BAUAHMA cnekTpanbHOW IMHUK, TaM e aTOMHbIE SIMHUKN HaKaAbIBaAOTCA UIN He pa3speLuatoTcs, va-
CTO BCTpeYaloTcs B aTOMHOW 3MUCCUK, KOIla CBET UCIMYCKaeTCA He TONbKO paccMaTpuBaeMbIM 3lIEMEHTOM, HO U BCeMU
LPYrvMM aneMeHTamu, NpUCyTCTBYOLMMHK B Npobe. O4eHb YacTo Takoi TUN MeLIaKLWWX BIMSHUIA MOXHO YCTpPaHUTL npa-
BUNbHbLIM BEIGOPOM 3MUCCUOHHOW NIUHUA.

OnpeaeneHHbIM TUMOM CMEKTparibHbIX MeLUaroLmMX BAUSHUA, BCTPEYaloLMMCa B METOAE SMUCCUM, siBRsSieTcs 06-
pasoBaHue nosiocaTbiX CNEKTPOB 3a CYET NPUCYTCTBUSA MONEKYNSPHLIX opM.

B.2.3 /loHu3aunoHHbIe NOMeXu

NoHU3aLMOHHbIe MOMEXM Bbl3BaHbl NPUCYTCTBUEM JIETKO MOHM3NPYEMbBIX 3NIEMEHTOB B MaTpuue npobbl, YTo NpuBo-
AUT K CMeLLEHUI0 MOHU3aLMOHHOTO paBHOBECUS aHanuTa 3a cyeT YBENIMYEHUsI NOTHOCTU YMCna 3NeKTPOHOB.

Yto6bl NPeoaoneTs MeLLaloLme BIUSHMS 3TOTO TUMAa, MOXHO UCNonb3oBaTh gobaBneHne GonbLuMx KONUYECTB ner-
KO WOHU3NPYEMOro arneMeHTa B Npoby U rpajympoBOHLIE PacTBOPSI.

B.2.4 ®usnyeckne nomexu

dusnyeckme NoMexu Bbi3BaHbl pasnuuUaMKU PUNHECKUX CBOWCTB pacTBopoB (Mpobbl U rpagyupOBOYHLIX 3Tarno-
HOB), HanNpUMep, BA3KOCTU, MOBEPXHOCTHOIO HAaTAXKEHUA U AaBNEHUSA NApoB. 3TU pasfMyuMsa MOMyT Bbi3BaTb U3MEHEHUA B
3 PEeKTUBHOCTU BCacbiBaHUSA, pachbifieHUs N atommnsaLum.

MX MOXHO B HEKOTOPOI CTENEHU NPEOAONETL NYTEM NPUMEHEHNA MaTpuULbl, COBNaatowWei ¢ rpagynpoBOYHLIMU
pactBopamu, nytem pasbasrneHus unu gobaBneHnsi OTHOCUTENBHO BbICOKUX KOHLEHTpaLUWi KUCMOThI, UIK NMOCPEACTBOM
MeTofa cTaHJapTHbIX f06aBoK.

B.3 KonnuectBeHHoe onpepgeneHue u nogéop Marpuu

B.3.1 O6wume nonoxeHun

MocKonbKy CMEKTPOCKONMMYECKUMU METOAAMU HEBO3MOXHO M3MepUTb KOHLIEHTpaLMKM HamnpsiMyto, @ TONbKO C Mo-
MoLLblo NpeoBpa3oBaHns curHana SMUCCUM B KOHLIEHTpaLMIo, rpafyupoBka HeusbexHa. [pagympoBKy MOXHO BbIMOMHUTL
nocpefCcTBOM rpajyupoBOYHON KPUBOIA UMM C MOMOLLbIO CTaHAapTHLIX J06aBoK.

B 3aBMCUMOCTM OT pa3HOro TMna NnoMex u Toro gakra, YTo G60MbLUMHCTBO KOPMOB AN XMBOTHLIX UMEIOT CITOXHYHO
MaTpuuy, HeobxoaMMO BEIMOMHWTL CBOErO poga nofbop mMarpul, Mexay rpagyupoBOYHBIMU pacTBOpaMu U aHanusupye-
MbIM pacTBOPOM, YTOGbI YCTPaHUTE MaTpUYHLIE MOMEXM.

Ecnu npuxoauTcsa MMeThb Leno ¢ Heu3BeCTHoI Npoboid, boree noaxoASALMM NpeaCTaBNAETCA ONpeaeneHne KoHUeH-
Tpauuu aHanuTa ¢ NomoLLbio MeToAa CTaHgapTHbLIX J06aBoK.

B.3.2 paaympoBoOYHas KpuBas

MpaayvpoBOYHYIO KPUBYHO CTPOST NyTeM fo6aBreHns Bo3pacTaloux KofIM4ecTB NoAnexallero aHanusy Beljectsa
B pacTBop noajepxusarolied MaTpuupbl. CaMbiM CrIOXHBIM ANA YAOBNETBOPEHNUA YCNOBUEM ABNAETCA NPUrOTOBNEHUE
pacTBOPOB, UCMOMb3yeEMbIX A1 TOro, 4Tobbl rpagympoBoYHas KpuBas bbina To4HO naeHTUYHa KpUBLIM ANA aHanu3a npob.
OpfHako rpaZyupoBoYHble KpUBLIE YacTo PErMCTPUPYIOT ANS pacTBOPOB, KOTOPbIE CoAepXaT TOMNbKO aHanusnpyeMmoe Be-
LLecTBO, Torda kak cama npoba cogepxuT U Apyrve BellecTBa.

HepocTaTouHoe 3HaHWe cocTaBa Npobbl MOXET co3faTb cepbe3Hble 3aTpyAHeHusa ana noabopa matpuy. Tem He
MeHee, ecnu cocTaB Npob U3BECTEH OYEHb XOPOLLIO U HE CITULLKOM 3aMETHO W3MEHSETCA B 3aBUCUMOCTU OT npobbl, noa-
60op MaTpuL ABNAETCA NPefNOYTUTENBHBIM MO CPaBHEHUIO C METOAO0M CTaHAapTHLIX Ao6aBok, 0coBeHHO NpU MHOroane-
MEHTHBIX ONpEeAENEeHNsX.

YacTo OTHOLLEeHWEe MHTEHCMBHOCTYW NOMIOCHl aHanuTa K MHTEHCUBHOCTW BTOPOro afieMeHTa, gobasrneHHoro B npoby
(BHYTPEHHWUI CTaHfapT) UCNONb3YIOT AN YNyYLeHU NPeLUsMoHHOCTU aHanusa. Takum xe obpasom HeKoTopble Bapu-
auvn B Bo3byxaeHUn n o6paboTke CNeKTPOB MOXHO CBECTU K MUHUMYMY WNU YCTPaHUTb, BbIGpaB MeTof NPUMEHEHUSR
BHYTPEHHEro cTaHgapra.
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Ecnu nMHeNHOCTb rapaHTUpyeTcs, AOCTAaTOMHO ABYX MPaAyupOBOYHBIX pacTBOPOB ANA NOCTPOEHUA rpagyupoBoM-
HOW KpuBOWA. TeM He MeHee, PEKOMEHAYETCH UCTONb30BaTh TPU-NATL MPagyUpoBOYHLIX pacTBopoB. B niobom cnyvae nu-
HeWHOCTb HEOBXOAUMO perynsipHo npoBepaTb. PaGounii gnanasoH HeobxoaMMo BbIGUpaTL Takum o6pa3omM, 4TOGL! KOH-
LieHTpauua aneMeHTa B aHanM3MpyeMoM pacTBOpe HaXoAWUNach B cepeanHe rpagynpoBOYHOA KPUBOR.

B.3.3 MNoa6op marpuy

[na n3BeCTHbIX MaTpuL, AOCTUXEHWE COBMajeHUss Matpuy, ANA rpajyupoBOYHbLIX PacTBOPOB U aHanu3npyemblx
pacTBOPOB BbINOMHAETCA NyTeM A06aBNeHNsi COOTBETCTBYIOLLMX KOMMYECTB PeakTUBOB aHaIMTUHECKOW YACTOThI B rpaay-
MPOBOYHBIE PACcTBOPLI ANA UMUTaLMK MaTpULEl aHanusnpyeMoro pactsopa.

B.3.4 Metop ctaHgapTHbIX 406aBOK

MeTog cTaHAapTHLIX 406aBOK ABMAETCS CNOCO6OM U3MepPEeHUs KOHLEHTPaLMIA, XOPOLLO NOAXOASALIMM, B HaCTHOCTH,
Ans npo6 ¢ BbICOKOMW, HO HeM3BeCTHO obLLei MOHHOI cunoi (MaTpuLsl) unu Ana npob ¢ KpaiHe M3MeHYUBLIMU KOMMO-
HeHTamu pacTBopa. Takoi noaxod He TpebyeT NOCTPOEHUS rpafympoBOYHOI KpUBOA. MeToa cTaHAapTHLIX 06aBOK Takke
“cnonb3yeTcs 34ecb AN KOMMEeHcaLMn XMMUYECKUX U APYTUX MaTPUYHBIX MOMEX U BITUSHUA.

OBbl4HO cTaHAapTHble AoGaBKM NpefcTaBnAT coboi HebonbLUoW 06beM KOHLEHTPUPOBAHHOIO pacTBopa Tak,
YTO6bI O6LMIA 06beM pacTBopa U ero MOHHasa cura 3aMeTHO He U3MeHsnuch. Hanbonee TovHble onpefenexHus nony-
YaloTcs, Korda U3MEHeHWe KOHLEHTpaLmMn aHanuanpyemoro areMeHTa TakoBo, Y4To obLias ero KOHLEeHTpaums npumMepHo
yABavBaeTcs.

Ha ctaHgapTHble fo6aBku HeGNaronpUATHO BIIUAET HEMMHEWHOCTb, U NOITOMY peKOMeHAYeTC MUHUMarbHOoe Yuc-
no fo6aBoK OT Tpex A0 NATW. HaumyuLLyto NpeLn3noHHOCTb MOXHO MONTy4YnTh NYTEM 406aBneHns HeckonbKuX HeBonbLLnX
nopuwuit, a He OAHUM U3MepeHneM ofHoi fobaBKu.

Mpu ncnonb3oBaHUa 3TOro MeTofa YCnoBme WAEHTUYHOCTU COCTaBOB CPaBHUBAEMbIX PACTBOPOB BhIMOMHAETCA B
HaunbonbLUeit mepe.
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Mpunoxexnue AA
(cnpaBouHoe)

CBeQeHUs 0 COOTBETCTBUU CChINIOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB CCbISTIOYHbIM
HaUMOHanNbHbIM cTaHaapTam Poccunckon Pegepaumm (M AeNCTBYHOWMUM B 3TOM KavyecTBe
MEeXrocygapCTBeHHbIM CTaHAAPTaM)

Tabnuya OA1

OBo3HaYeHWe CCbINoYHOro CTeneHb O6o3HayeHne N HauMeHoBaHue COOTBETCTBYHOLLEro
MeXAyHapoAHOro ctaHgapra COOTBETCTBUA HalUWoHanbHOro ctaHgapTa

FOCT P 52501—2005 Boga nns nabopaTtopHoro aHanuaa.

NCO 3696 MOD
TexHuyeckue ycroBusi

FOCT P 51419—99 Kopma, kombukopmMa, KoMOUkopmMoBoe

NCO 6498 MOD
chipbe. MofroToBKa UCTbITYeMbIX NPo6

M pnMmedaHne — B HaCTOHLLleVI Ta6n|/|qe MCcnosib30BaHO cnepykoliee ycnoBHoe 0603Ha4eHne CTeneHn cooT-
BETCTBUA CTaHO4apTOB!

- MOD — moguduyupoBaHHbie cTaHgapThl.
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