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TOM n4yenoBoAcTBa POCCUICKOM akagemMumn CenbCKOX03ANCTBEHHbIX Hayk (THY HWUW nyenosoactea Poc-
cenbxosakagemun)

2 BHECEH TexHu4yeckum KOMUTETOM N0 cTaHgaptusaumm TK 432 «M4enoBoacTeo»

3 YTBEP>KOEH W BBEAEH B JEVICTBWE Mpukasom deaepanbHOro areHTcTBa no TeXHUYECKoMy pe-
rynupoBaHuio n metponorum ot 08 oktabpsa 2014 r. Ne 1277—ct

4 BBEJJEH BINEPBbIE

lpasuna npumeHeHus Hacmosuweeo cmaHdapma ycmaHoeneHbl ¢ FTOCT P 1.0—2012 (pa3den 8).
UHopmayusa 06 usMeHeHUsX K Hacmoswemy cmaHdapmy rnybrukyemcs 6 exe200HOM (10 COCMOSHUIO Ha
1 aHeaps meKyuieeo e00a) UHOPMaUUOHHOM yKasamerse « HauyuoHasbHble crmaHdapmely, a oguyuanbHbIl
meKem U3MeHeHUL U rorpasoK — 8 eXeMeCcsYHOM UHGhOPMaUUOHHOM yKka3amerne «HayuoHarnbHble cmaH-
Oapmbi». B cnydae nepecmompa (3ameHbl) Unu ommeHbl Hacmoswea2o0 cmaHfapma coomeemcemeylouiee
ysedomneHue 6ydem onybnukosaHo & briuxaliem 8bifycKe UHhOPMaUUOHHO20 yKkazamensa «HauyuoHarb-
Hble crmaHO0apmbi». Coomeemcemesyroulas uHgpopmayus, yeeloMIeHUe U MmeKcmbl pasmewaomces makxe 6
UHGhOpMaUUoOHHOU cucmeme obuwie20 onb30eaHuss — Ha oguyuansHoMm calime ®edeparnbHo20
azeHmemea ro MexHU4YeCKoMy pe2ynupoeaHuro U Memponoeuu e cemu ViHmepHem (gost.ru)

© CraHgaptuHdgopm, 2015

B Poccuiickon deaepauum HaCTOSLWMIA CTaHAAPT HE MOXET ObITb NONMHOCTLIO UNKU YaCTUYHO BOCMPO-
U3BEAEH, TUPAXMPOBAH W PACNPOCTPAHEH B KayecTBe odmumManecHOro mdgaHus 6e3 paspewenus depe-
parnbHOro areHTCTBa No TEXHUYECKOMY PErYIMPOBAHUIO U METPOSOTUM
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HAUMOHANBbHBINL CTAHOAPT POCCUMNCKON OEQOEPALUUMN

NPOAOYKTbI MYENOBOACTBA
ATOMHO—-a0COPOLMOHHbIN MeToA onpeaesrieHUA MUHepPasribHOro cocTaBa

Bee products.
Atomic absorption method for determination of the mineral composition

Hara BBegeHna — 2016—07—01

1 O6bnacTb NpUMeHeHUs

Hacrosiumit cTaHaapT pacnpoCTPaHAETCA Ha MPOAYKTbI MYENOBOACTBA M YCTAHABIUBAET aTOMHO-
aBCcopOLMOHHBIN METOA ONPEAENEHNSI MACCOBOW JONMU Kamnusl, KanbLus, HATPUs, MarHusi, Meau, LUMHKa, xe-
nesa, cepebpa, xpoma 1 cernieHa B AuanasoHax U3MepeHUii, ykasaHHbIX B Tabnuue 3.

2 HopmaTtuBHbI€ CCbINIKU

B HacToALem cTaHaapTe MCNonb30BaHbl HOPMAaTUBHBIE CCbIMKM HA CReaylowme CTaHaapThbl:

FOCT 12.1.004-91 Cucrema crtaHaaptoB GeszonacHocTu Tpyaa. lNMoxapHas 6esonacHocTtb. Obuime
TpeboBaHus

FOCT 12.1.007-76 Cuctema ctaHaapToB 6e3onacHocTu Tpyaa. BpeaHble Bewectsa. Knaccudukaumsn
u o6wpme TpeboBaHmsa 6e30MacHOCTM

FOCT 12.4.009—-83 Cucrema craHgaptoB 6e3onacHocTu Tpyaa. MNoxapHasa TexHuka Ansa 3awuTbl 00b-
ekToB. OCHOBHblIe BuAbl. PasmeLueHne n o6enyxmsaHne

FOCT 12.4.021-75 Cucrema craHgaptoB 6e3onacHocTu Tpyaa. CuUCTeMbl BEHTUNSALMOHHbIE. O6Lme
TpeboBaHus

[OCT 61-75 Peaktusbl. Kucnora ykcycHas. TexHuyeckme ycrnosus

FOCT 1770-74 (MCO 1042-83, NCO 4788-80) NMocyaa MepHasa nabopaTtopHasa CTeknaHHasA. Liunun-
Apbl, MEH3YPKU, KONObI, Npobupku. ObLLME TEXHUYECKME YCITOBUS

FOCT 4212-76 PeaktuBbl. MeTOoAbl NPUrOTOBIEHUS PACTBOPOB ANS KONOMETPUYECKOr0 U Hedeno-
METPUYECcKoro aHanusa

FOCT 5457-75 AueTuneH pacTBOPEeHHbIN U ra3000pasHbIil TEXHUYECKUI. TexHu4eckne ycnosus

FOCT 6709-72 Boga guctunnupoBaHHas. TeXHUYECKUe yCrnoBus

FOCT 9147-80 Nocyna n obopyaoBaHue nabopatopHble hapdopoBblie. TEXHUYECKUE YCNOBUSA

FOCT 9293—74 A30T razo00pasHbIin U XMAKUIA. TeXHUYEeCKue ycnoenua

[OCT 10929-76 Peaktusbl. Bogopoga nepokcug. TexHudeckue ycnosusa

FOCT 11125-84 KucnoTta a3oTtHas 0coboi YNCTOThI. TEXHUYECKME YCNOBUS

FOCT 12871-93 AcbecT XpuU30TUNOBbIA — Xpu3oTun. ObLme TEXHMYECKUe yCrioBus

FOCT 14261-77 Kucnota conaHas 0coboi YucToThl. TeXHUYeckue ycnous

FOCT 14262-78 Kucnota cepHas 0Co00i YACTOThI. TeXHUYECKUE YCNOBUSA

FOCT 14919-83 3nekTponnuTbl, SNEKTPONNUTKA U XapOoUHble anekTpolkadbl ObiToBble. ObLUME Tex-
HUYeckue ycnoBus

FOCT MCO/M3K 17025-2009 O6wme TpeboBaHMA K KOMNETEHTHOCTM UCNbITaTENbLHbLIX U Kanmbpo-
BOYHbIX nabopaTtopui

[OCT 17433-80 lNMpombineHHasa yuctota. Cxarbli BO3ayX. Knaccbl 3arpisHeHHOCTU

M3paHue ocouumanbHoe
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FOCT 19908—-90 Turnu, Yyalwum, cTakaHbl, KONObl, BOPOHKM, NPOOMPKM N HAKOHEYHMKU M3 NPO3PAYHOro
KBapuesoro crekna. ObLume TexHmyeckue ycnosus

FOCT 21179-2000 Bock nyenuHbin. TexXHU4ECKHE ycnosus

FOCT 21204-97 openku razoBble NPOMbILLSIEHHbIE. OOLWMe TeXHUYeckue TpeboBaHna

FOCT 25336—82 NMocyaa u obopyaoBaHue nabopaTtopHble CTeKNsHHbIE. TUNbl, OCHOBHbLIE NapaMeTpbl
n pasmepbl

FOCT 28886—90 lNpononuc. TexHnyeckue ycnosusa

FOCT 28887-90 lNbinbua uBeTouHas (06HOXKA). TexHu4eckne ycnosus

FOCT 28888—-90 Mono4ko maTto4HOe nyenmHoe. TexHu4eckue ycnosus

rOCT 29169-91 lNocyaa naboparopHas creknaHHas. MNuneTku ¢ 0aHON OTMETKON

FOCT 31776-2012 MNepra. TexHn4eckne ycrnosusa

FOCT P 12.1.019-2009 Cucrema craHgaptoB 6e3onacHoctu Tpyaa. dnekrpobesonacHocTb. Obume
TpeboBaHMA 1 HOMEHKNATypa BUAOB 3aLLMUThI

FOCT P UCO 5725-1-2002 TO4HOCTb (MPaBUMbLHOCTL U MPELU3MOHHOCTL) METOAO0B U PE3YNbTAaTOB M3Me-
peHuit. Hactb 1. OCHOBHbIE MOJIOKEHUA U ONpPefEeneHus.

MOCT P UCO 5725-6—2002 To4HOCTbL (MPaBUIILHOCTb M MPELU3UOHHOCTL) METOA0B U Pe3ynbTaToB
uamepeHun. Yactb 6. Mcnonb3oBaHue 3Ha4E€HNMI TOYHOCTU HA NPAKTUKE.

FOCT P 52001-2002 MNMuenosoacTBO. TEpMUHBI U ONpeaeneHus

FOCT P 52097—2003 MpoaykTbl nuenoBoacTBa. MuHepanusauus npo6 ana onpeaeneHns TOKCUYHbIX
3NEMEHTOB

FOCT P 52501-2005 (MCO 3698:1987) Bopga ans naboparopHoro aHanusa. TexHudeckue ycnosus

FOCT P 53228-2008 NocyaapcTBeHHas cuctema obecneyeHus eauHCTea usmepeHui. Becol HeaBTo-
MaTU4ecKoro aencremusa. Yactb 1. MeTponormueckue u TexHunyeckue TpebosaHus. UcnbiraHus

FOCT P 54644-2011 Mep HaTypanbHbli. Te€XHUYECKUe yCcroBus

MpumedyaHune — [py NONb3OBAHUMKU HACTOSALLMM CTaHAApTOM Lenecoobpa3Ho NpoBepuTh AeiicTBME CCbl-
TIOYHBIX CTaHAApPTOB B UH(OPMALMOHHOW cucTeMe obLyero nonb3oBaHMa — Ha oduunanbHoM caiite deaepanbHOro
areHTCTBa MO TEXHUYECKOMY perynupoBaHuio U METPONOrMU B CETU MHTEPHET UMK MO eXerogHoMy UHgopmaLuoHHOMY
ykasaTento «HauuoHanbHble cTaHAapThI», KOTOPLIA onybnukoBaH NO COCTOSHUIO Ha 1 AHBaps TeKyllero roaa, 1 rno Bbl-
nyckam exemMecsiHHOro WH(OPMaLMOHHOro ykasartens «HauuoHanbHble cTaHAapTbi» 3a Tekywwii rog. Ecnu 3ameHeH
CCHINIOYHBIA CTaHAapT, Ha KOTOpLIA JaHa HeAaTMpoBaHHAs CCbifika, TO PEKOMEHAYeTCH UCNOMb3oBaTb AENCTBYIOLLYIO
BEpCUio 3TOro cTaHAapTa C YYeTOM BCEX BHECEHHbIX B laHHYIO BEPCUI0 U3MEHEHWA. Ecnun 3aMeHeH CCbINOYHbIA CTaH-
AapT, Ha KOTOprI7I AdaHa JaTupoBaHHaA CCblJika, TO peKOMeHAyeTCA UCNOoNb3oBaTb BEPCUKD 3TOrN0 CTaHAapTa C yKasaH-
HbIM BbllLe rofoM YTBepxAeHus (NpuHATUSA). Ecnn nocne yTBepXAeHUs1 HACTOALLEro cTaHpapTa B CChINIOYHbLIA CTaH-
fapT, Ha KOTopbIA AaHa JaTUpoBaHHas CCbifika, BHECEHO U3MEHEHUe, 3aTparuBatollee NnosloXeHue, Ha KoTopoe faHa
CCbIflKa, TO 3TO MONOXEHUE PeKOMeHAYETCA NPUMeHATb 6e3 ydeTa JaHHOro U3MeHeHUs.. Ecnu ccbinoyHblid cTaHaapT
OTMeHeH Ge3 3aMeHbl, TO NOJSIoXKeHNe, B KOTOPOM JaHa CChlJika Ha Hero, pekoMeHAyeTCA NPUMEHATb B YacTu, He 3arpa-
rmBatoLLeid 3Ty CChINKY.

3 TepmuHbl U onpeneneHust
B HacTosilem cTtaHaapTe npuMeHeHbl TepMuHbl no MOCT P 52001, FTOCT P UCO 5725-1.
4 Tpe6oBaHusa 6e3onacHOCTM NpoBeaeHUA padbot

Mpu paboTe B nabopatopun HeobxoaMmMo cobnioaaTh BCE NpaBuna TEXHUKU 6e30NacHOCTU U NPOU3-
BOACTBEHHOW caHuTapuu: noxxapHow 6esonacHoctu — no FOCT 12.1.004, anektpobe3onacHocTu npu pado-
Te ¢ anekTpoycrtaHoBkamu — no FOCT P 12.1.019, npu pabote ¢ xumudeckumm peaktusamum — no FOCT
12.1.007, umeTb cpeacTea noxapotyweHus — no NFOCT 12.4.009.

5 YcnoBus npoBeaeHUsi U3MepeHun

MomelueHne nadopaTopun AOMKHO COOTBETCTBOBATL CAHMTAPHLIM MPAaBUNaM NPOEKTUPOBAHUS 060-
PYAOBaHUA, SKCNnyaTauuMm U CoAepKaHusi NPOU3BOACTBEHHLIX M NaBoOPATOPHLIX NOMELLEHWI, NpeaHa3sHa-
YeHHbIX ANa npoBeaeHus paboT ¢ BELECTBaMM 1-r0 U 2-F0 KNacCcoB OMacHOCTW, OPraHNYECKMMKU PacTBOpU-
Tenamu. AHanuTudeckass naGopaTopus AO/PKHA GbiTb OCHALIEHA BEHTUMALMOHHOW CUCTEMOI COrMacHo
FOCT 12.4.021.
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Mpu BLINONHEHUN N3MEPEHUIE CnefyeT cobniogaTh cneayloLme yCrnoBus:

- TeMnepaTypa OKPYKAIOLLETO BOZAYXA .......c.oeevveevreeeeeaaesaeanaenens oT 17 °C po 27 °C;

- OTHOGMTENbHAS BMAXKHOCTh BO3AYXa npu Temneparype 25 °C .... He Gonee 70 %,;

- @TMOCHEPHOE AABIIEHUE ...ocvvevieereeeeeeeeiecrntessresssesiesneeseeseeeeeneeneens 97,1-101,1 kMa (730-760 Mm pT.CT.).
6 OT60p Npob

6.1 OT60p Npobbl Mega HaTypanbHoro no FOCT P 54644.

6.2 OT60p NpoObbl NbiNbLbl LBETOUHON (06HOXKM) No TOCT 28887.
6.3 Ot60p Npo6 nepru no FOCT 31776.

6.3 Ot60p Npo6el Nnpononuca no NOCT 28886.

6.4 OT60p Npobbl MOSOYKA MaToOYHOro nyenuHoro no FOCT 28888.
6.5 OT60op npobbl Bocka no FOCT 21179.

7 CywHocTb MeTOAa

MeTon 3aknio4aeTcs B U3MEPEHUNM CTEMEHU MOTMOLEHUS CBODOAHLIMU aTOMaMu UCCNeayeMbIX npo-
JYKTOB NYEnOBOACTBA WU3MyYeHWA B YNbTPadMoneTtoBoM AuanasoHe. [Ana noarotoBkM MPOAYKTOB MYeno-
BOZACTBA K M3MEPEHMIO UCMOMb3YIOT METOAbLI NPAMOr0 PacTBOPEHUsi, CyXOM MnM MOKPOW MUHepanusaumu,
KMCNOTHOM SKCTpakuuu. KoMBMHaUMa nnamMeHHOW M SNeKTPOTEPMUYECKOW CNEKTPOMETPUM NO3BONAET Npo-
BOAWTL @Hanu3 NPoAyKTOB NYENOBOACTBA B LUMPOKOM AManasoHe KOHLUEHTPaLWin 3N1EMEHTOB.

8 CpegcTtBa uM3MepeHUW, BcCMoOMorareribHble YCTPOWCTBa, Marepuanbi W
peakTuBbI

ATOMHO-abCOPOLUUOHHBIN CNEKTPOOTOMETP, CO CreKTparnbHbiM guana3oHom 185-760 HM, ykomnnek-
TOBAaHHbIA MIIAMEHHbIM aTOMW3aTOPOM U rPadMTOBON NEYbIO U NPOrpammHbIM obecneveHnem. B komnnexr
npubopa AOKHBI BXOAUTb UCTOYHUKM PE3OHAHCHOTO M3NYyYEeHUA Kanus, Kanbuusi, HATPUA, Mardua, Meau,
UMHKa, Xenesa, cepebpa, xpoma, ceneHa (nammnbl C NOMbIM KaToAo0M, 6e33neTpoaHbIe paspsAHbIe namnbl
Ny Apyrue paBHOLIEHHbIE UCTOUYHUKM).

Becbl HeaBTOMaTH4eckoro aencteust no FOCT P 53228 ¢ npegenamu abConiOTHON AOMyCKaemomn no-
rpeLwwHocTn He Gonee £ 0,5€.

FocyaapcTBeHHble cTaHgapTHbole o6pasubl (MCO) kanus, kanbuus, HaTPUA, MarHus, Meau, LMHKa, xe-
nesa, cepeGpa, XxpoMa u ceneHa ¢ aTTeCTOBaHHbIM 3HaYEHUEM MACCOBOW KoHUeHTpauun 1,0 unn 0,1 mr/cm®
W NOrPELUHOCTbIO aTTECTOBAHHOIO 3Ha4YeHus paBHbiM 1 %.

Snekrponeyb CONPOTUBNEHUS kaMepHasa naboparopHas, o6ecnevmBalowan noaaepXxaHue 3aaaHHoro
TemnepaTtypHoro pexxuma ot 150 °C 1o 600 °C npu OTKNOHEHUSIX OT HOMUHAMBHOTO 3HAYEHUS, HE NPEBbI-
waoLmx + 25 °C.

LLkac cywmnbHbIN nabopaTtopHblii, obecneymBaloLLmMii noagaep>kaHue 3a4aHHOr0 TeMnepaTypHoro pe-
»(nga oT 40 °C go 150 °C, npu OTKNOHEHUSIX TEMNEPATYPbl OT HOMUHASILHOTO 3HAYEHUS, HE NPEBLILLAIOLLINX
+5°C.

KoMnpeccop BO34yLUHbIA NPOM3BOAUTENLHOCTLIO HE MeHee 150 n/MuH unu oxaTtblii BO3ayx B 6anno-
Hax no MOCT 17433.

AnekrponnuTtka 6biToBast no FOCT 14919 unu ropenka razosas no FOCT 21204.

BaHs BogsaHas ¢ pabouum auanasoHom Temneparyp ot 5 °C go 100 °C.

Mewarnka MarHuTHasi C AManasoHOM YacToTbl BpaLeHust sikopsi 200—2000 06/MuH.

LLunubl TUrenbHble MeTannMueckue C 3alUTHLIM MOKPLITUEM W Hape3kamu Ha paboueii Yactu CTBO-
poK.

LLraTtue nabopatopHbiii ¢ HAOOPOM AepXKaTenen, BKIIOYaoLWLMii YHMBEPCASbHbIN AepXXaTenb.

XonoaunbHuk XL-1-200-29/32 TC no NOCT 25336.

Hacoc sogoctpyibinn no FTOCT 25336.

Yawm unu Turnu KkBapuesble BMecTUMOCTbO 50, 100, 250 cm® no FOCT 19908 wnu vaLuku (Turnu)
dapdoposbie Ne 2—4 no FOCT 9147.

Konbbl Kbenbgana 2—-50-29, 2—100-29, 2-250-29 TCX no NOCT 25336 unu konbbl NNOCKOAOHHbLIE
M-2-250-34 TCX no NOCT 25336.

Kon6bl MepHble 2-25-2, 2-50-2, 2—100-2 u 2-1000-2 no MOCT 1770.
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Kon6bl KH—2—-1000-29 TCX nnu KH—2—1000-34 TCX no FOCT 25336.

Kon6bl KH—1-250-29/32 TCX unu MN-1-250-29/32 TC no NOCT 25336.

Munetkn 2—-1-2—-1 nnn 1-1-2-1, 2-1-2-2— unn 1-1-2-2, 1-1-2-5 n 1-2-2-10 no NOCT 29169.
CtakaHbl H-1-100 nnn H-1-150 no NOCT 25336.

BopoHku na6opaTopHble no FOCT 25336.

LLlapukn cTeknsiHHbIE, UCNOMNb3yeMble Ana obecnevyeHnss paBHOMEPHOCTU kunenusa no FOCT 25336.
Manouyku cteknaHHble no FOCT 25336.

Acbect no NOCT 12871.

Boaa auctunnuposanHasa no MOCT 6709.

Boaa 2 crenenun unctotel (OuancrunnuposanHas) no FOCT P 52501.

AueTuneH pactBopeHHbii o FTOCT 5457.

AproH rasoo6pasHbliii no FOCT 9293.

Kucnota cepHasa no FOCT 14262, 0. C. 4.

Kncnota aszotHas no FOCT 11125, 0. ¢. u.

Kucnota congHasa no NOCT 14261, 0. ¢c. u.

Kucnota ykcycHaa no FOCT 61, x. u.

MoaudukaTop nannaguesblin 4ns rpaddMToOBON NeYn.

PacTBOp Lieaus xnopuga—nasrana xnopuaa (10 r/am> CsCl+100 r/am’ LaCl).

PunbTpbl 00€330NEHHbIE ANAMETPOM 7 Unu 9 cm.

Mepekuckb Bogopoaa (neprugpons) no FOCT 10929.
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9. MNoaroroBka K NpoBeAEeHUI0 U3MEPEHUN

9.1 NMoaroroBka nocyAbl

HoByI0 Unu cunbHO3arpsisHEHHyI0 nNabopaTopHylo nocyay (KonGbl, NMMNETKMU, YaLLKK UM TUIMK) nocne
0ObIYHONM MOWKKM B pacTBope nmoboro MOILLEro CpeAcTBa, NPOMbLIBAIOT BOAONPOBOAHON NUTLEBOW BOAOW U
ONonackUBaloT AUCTUMNMPOBAHHOW BOAOW. HenocpeaCTBEHHO nepea MCNOMb30BaHUEM NOCyAY AOMOMHU-
TenbHO 00pabaTbiBalOT rOPAYUM PACTBOPOM a30THOM KMCAOTLI (1 : 1 No 06beMy), 3aTeM OnNonackMBaloT Au-
CTUNINMPOBAHHON BOAOW, 00pabaTbiBalOT ropsiiuM pacTBOPOM CONSIHON KMCNOTLI (1 : 1 no o6bemy), 3aTem
ononackuealoT 3-4 pasa AUCTUNNUPOBAHHON BOAOW, 3aTemM 1-2 pasa GuanCTMNNUMPOBaHHOM BOAON U CyLuarT.
O6paboTKy ropssuMM pacTtBOPOM KUCMOTbl NPOBOAAT cneaylowmM o6pa3oMm: nocyay NOMELLAIOT B TEPMO-
CTOMKWUIA XUMUYECKUIA CTaKaH, 3anuBaloT pacTBOPOM KUCIIOTbI, HATPEBAIOT A0 KUMEHUA U OTKIIOYAIOT NoAo-
rpes. BoiaepkuBaloT A0 MOMHOIO OXIAXAEHUS U NPOMBIBAIOT, KaK yKa3aHo Bbiwe. BmecTto 06paboTku nocy-
bl OAHUM U3 PacTBOPOB KUCIOT A0NYCKAeTC BblASPXMBATL Yalun MU TUFNW B pacTBOPE YKCYCHOW KUCIOTbI
Ha kunsawen soasHoW GaHe B TeyeHue 1 4. Mocne MbITbS NOcyay HEOGXOAUMO BbICYLUMTH B CYLUMIIbHOM

wkady.
9.2 MpuroTroBneHue rpagyMpoBOYHbLIX PACTBOPOB

PacTBOpbl 9MeMEHTOB, UCMOMNb3yeMble ANA MOCTPOEHUA rpagyMpoBOYHON KPUBOWN (rpagyvmpoBOYHbIE
pacTBOpbI), FOTOBAT MOCNeAOBaTENbHbLIM pa3baBneHneM rocyaapCTBEHHbIX CTAaHAAPTHbLIX 06pasuyos (FCO)
UNW PacTBOPOB 3NIEMEHTOB, NPUroTOBMNEHHbIX MO MOCT 4212. BMeCTO rocyaapCTBEHHbIX CTaHAAPTHLIX 00-
pasuos (FCO) gonyckaeTca UCNOMb30BAHUE FOTOBbLIX KOMMEPYECKUX PACTBOPOB C YCTAHOBINEHHON Macco-
BOW KOHLEHTpauuel sneMeHTOB Ha a30THOKUCION UMM CONSHOKUCIOW OCHOBE, C MACCOBOW A0NEN KUCIOTbI
He MeHee 1 %. [nA kaXgoro anemeHTa roToBAT He MEHee TPeX rpagyupoBOYHbIX PaCTBOPOB.

Mpu npurotoBneHun rpaaynpoBoYHbIX pacteopoB ans K, Na, Ca n Mg k pactesopam go6asnsior 1 %
no o6beMy pacTBopa Le3usi Xfiopua — naHraHa.

FpagyupoBoYHbIE PacTBOPLI C MACCOBOW KOHLEHTpauuii metannos ot 1 o 10 MKr/cm® XpaHAT He B6o-
nee mecsiua, KoHUeHTpauuen mexee 1 MKr/CM° FOTOBSIT €)KeIHEBHO.

9.3 OTOOp HaBeCOK NPOAYKTOB NYerioBoACTBA

M3 o6beauHeHHon npobbl AN UCnbITaHWsA OTOMpAlOT ABE napannenbHble aHanusupyembsle npoodbi.
Ons onpeaenexus B ogHom obpasue 10 aneMeHTOB NPUMEHSAIOT cneaylowme aHanusupyeMblie npobbl: ans
Bocka — 35,000 r, ana ocTanbHbIX NPOAYKTOB nyenosoactsa — 1,000 r.
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Mpu onpeaeneHnn OTAENbHbLIX 3NEMEHTOB B NPOAYKTax NYerioBOACTBA ONTUMAarnbHasA Macca aHanuau-
pyeMbIx Npo6, ykasaHa B Tabnuue 1.

Ta6nuuya1- OnTuMansHas Macca aHanuaMpyeMblx Npob NPogyKToB NYEnoBoACTBa NpU OnNpeAeNieHN OTAENbHbIX
3NeMeHTOoB

Macca aHanuaupyeMeix Npo6 NpogyKToB NYenoBoACTBa, I
OnemeHTbI
MaTOYHOro TPYyTHeBoOro
Meaa OBGHOXKM nepru npononuca BOCKa

MorouKka pacnnoga
K 0,250 0,250 0,250 0,250 0,250 0,500 15,000
Ca 0,250 0,250 0,250 0,250 0,250 0,500 15,000
Na 0,250 0,250 0,250 0,250 0,250 0,500 15,000
Mg 0,250 0,250 0,250 0,250 0,250 0,500 15,000
Cu 1,000 1,000 1,000 1,000 1,000 1,000 35,000
Zn 0,250 1,000 1,000 1,000 1,000 0,500 35,000
Fe 1,000 1,000 1,000 1,000 1,000 1,000 35,000
Ag 1,000 1,000 1,000 1,000 1,000 1,000 35,000
Cr 1,000 1,000 1,000 1,000 1,000 1,000 35,000
Se 1,000 1,000 1,000 1,000 1,000 1,000 35,000

9.4 MNoaroToBka UCNbLITYeMbIX PAaCTBOPOB NPOAYKTOB N4YENOBOACTBA

MpoAykTbl, coaepalume yrnekucnbii ras (MeaoBble HaNUTKKM), ocBobBoXaaloT oT Hero. Mpu aHanuse
MeJOoBOro Hanutka npoBy NnpoaykTa NOMeLLaoT B konby ¢ TyGycoM, B KOTOPOI CO3A4al0T BaKyyM NpW NOMOLLU
BOJOCTPYMHOrO Hacoca B Te4eHue 2-3 MUH A0 UCHE3HOBEHUA NEHbI U NOABNEHUA 60NbLUMX My3bipei Ha no-
BEPXHOCTU XMOKOCTHU.

OsoneHue NPOBOAUTCA CYXUM MAM MOKPbIM CMOCODOM U MOXET NPUMEHATLCA ANA BCEX NPOAYKTOB
n4yenoBoACTBa, KpOMe Bocka. Cnocod Cyxoro 03oneHus u3-3a 60nbLION BEPOATHOCTU NOTEPU NETKONETYUNX
3/1EMEHTOB MasrioNPUMEHUM ANsi LENOYHbIX U LEeNOYHO3EeMENbHBIX 3MEMEHTOB U OrPaHUYEHHO NPUMEHUM
ans onpeaeneHus kagMusa U uuHka. Mpyu MOKPOM 030MeHMU BEPOSTHOCTb NOTEPU NErKONETYYnX INEeMEeHTOB
CHWXAETCs, 0iHaKO yBENUYUBAETCS 3HAYEHME XONOCTOro ONbITa.

Mpsmoe pacTBOPEHME NPUMEHSAIOT ANA MeAa, a Talke Npu 0GHapY>XeHU B MaTOYHOM MOMOYKe, TPYT-
HEBOM roMoreHare, MbifbLeBor OOHOXKE U Nepre LUEenOYHbLIX U LUENoYHO3EeMernbHbIX 3nemMeHToB. Bepoat-
HOCTb NOTEPU 3TUX NErKONEeTYUnX INEMEHTOB 3aMETHO CHMXKAETCA NPU NOAroToBke Npod MeToaoM pacTBo-
peHus.

KncnoTHas 3KCTpakumsa NpUMEHAETCA AN onpeaeneHus MMHepanbHOro coctasa BOCKa.
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MeToAbl NOAroToBKM Npo6 Ana aHanu3a npuBeAeHbl B Tabnuue 2.

Tabnuya 2

MpoayKTbl N4erioBoACTBa

OnemeHTbI .
MaTouHoe TpyTHeBbIi

Mea MNpononuc Bock
MOJIOUKO pacnroa

OBHoxka Mepra

K Pactsopenue B 0,1 % HNO3 PactBopenune | Cyxas MuHepa- KucnotHan
B 0,1% nusauua IKCTpaKuua
Ca HNO3

Na

Mg

Cu Mokpas MuHepanusauua

Zn

Fe

Ag

Cr

Se

9.4.1 Npuroroenenue 0,1 % pacreopa HNO,

B mepHyto konby Ha 1 am® sHocsT 1,2 om® KOHUEHTPUPOBAHHON a30THOW kucnoTbl no MOCT 11125 u
[10BOASAT A0 METKM GuancTunnupoBaHom Bogon. Cpok XpaHeHUs pacTBopa HE OrpaHUYEH.

9.4.2 Cyxoe 030ryIeH1e U KUCNOTHAA IKCTPaAKLUUNA

Cyxoe 030neHue npononuca U Apyrux NPOAYKTOB n4yenopoactea ocyuiectensaiot no NOCT P 52097
(NYHKT 5), KNCNOTHYIO SKCTPaKUMIo BOCcKa ocyLectsnaoT no FOCT P 52097 (nyHKT 6).

Cyxyto 3ony pacteopstoT 0,1 % HNOs;, hpunbTpyloT u KONUYECTBEHHO NEPEHOCAT B MEPHYIO konby Ha
50 cm*. B crny4ae nnoxoro pactBopeHus 305nbl aHanusupyemoro npoaykra B 0,1 % HNO;, ee pacTBopsioT B
Turne 1-3 om® KoHUeHTpupoBaHHon HNOj;, npu HarpeBaHuu. PacTtBop BbinapuBaloT A0 BRAXHLIX CONEN.
Ocagok pacteopsitoT B 0,1 % HNO;, hunbTpyioT U KONMMYECTBEHHO NEPEHOCAT B MEPHYIO konby Ha 50 oM.

9.4.3 Mokpoe o3oneHue

AHanusupyemble npobbl npoaykta N4enoBoACTBA NOMELLAIOT B NSIOCKOAOHHYIO konby u 3anusaiot
KOHLIEHTPUPOBaHHOI HNOs, B COOTHOLWEHUM: Ha 1 I NPoAYKTa — 15 CM> KUCNOTLI. AHaNU3upyemylo npody
BbIIEPXKMBAIOT HE MeHee 15 MUH. [lanee ynapuBaloT Ha NnuTKe 40 obLero o6bema 5 cm®. CHUMAIOT C NAUT-
KM 1 OXNaXKaaloT A0 KOMHATHOW Temnepatypbl. Job6asnsaior 10 oM’ KOHUeHTpuposaHHon HNO; u cHoBa yna-
pusatoT go 5 om’. B OXNaXXAEHHYI0 40 KOMHATHON TemnepaTypbl KOnby BHOCAT 2 om® KOHLIEHTPUPOBAHHOM
HNO; 1 1 oM’ H>O, u HarpeBaloT pacTBop Ha nnutke B TeyeHne 10—15 MuH. CHUMAIOT C NNUTKU U OXna-
XOAKT A0 KOMHATHOW TeMnepaTtypbl. 3aTeM B Konby npunueaiot 1 om® KOHUeHTpupoBaHHoi HNO; u 0,4 om®
H,O,, cHOBa HarpeBaloT B Te4eHue 5 MUH U OXNaXKAAIOT A0 KOMHATHOM TeMnepaTypsbl. [Mony4yeHHbI pacTtBop
yrnapusawT A0 BnaxHbix conei u pacrsopsiior 0,1 % HNO;, dUNbTPYIOT M KONMYECTBEHHO MEPEHOCAT B
MepHyto konby Ha 50 cm’.

9.4.4 PacTBOpEHue

Ananuaupyemyto npoby Meaa NnoMeLLaloT B NIIOCKOAOHHYIO KONGy unu crakaH u pacteopstoT B 30 cm
0,1 % HNOs;, npu nepemelumBaHum B TeyeHue, He meHee 30 MUMH HA MarHMTHOW Mewanke. Mony4YeHHbIN
pacTBop UNLTPYIOT B MEPHYIO KOonby Ha 50 cm® n goBoasT A0 meTkn 0,1 % HNOs,

Ananusupyemyio npoby npoaykros nuenosozgctea (npu onpeagenedun K, Na, Ca u Mg) nomewatior B
NNOCKOAOHHYIO KONOy unu cTakaH, pacTBOPSIIOT, Kak U B criyyae meaa. Pacteop ounbTpyloT B MEPHYIO KOn-

3
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Oy Ha 50 o’ 1 pobasnstot 0,5 o’ pacTteopa ue3us xnopua — naHtaHa. 3ateMm pacTBop A0BOAAT 40 METKU
0,1 % HNO;

9.5 MpuroroBneHne xonocTbiX pacTBOPOB

Onst KOHTPOSA YNCTOThI UCMOSIb3YEMbIX PEAKTUBOB FOTOBAT XONOCTLIE PACTBOPLI B COOTBETCTBUU C 9.4
6e3 gobaBneHus aHanuampyemMbix Npob NPOAYKTOB MYENOBOACTBA.
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10 MpoBeneHue nsmepeHun

Moarotoeky npubopa k paboTe OCyLLEeCTBNSAIOT NO NpunaraemsiM K npubopy TEXHUHECKUM WHCTPYKLU-
AM.

BriGop Hambonee 4yBCTBUTENbHOW PE3OHAHCHOW NMUHUWM ANSA ONPEefeneHUs KOHKPETHOro dnemMeHTa
NPOBOAMTCA MO KPUTEPUIO HAMBONBLLUETO COOTHOLLEHUS CUTHAMN/WIYM U HaMMeHbLueMy apendyy HyneBow nu-
HUK.

10.1 NapameTpbl NpoBeAeHUA U3MEPEHUN

[NocTpoeHne rpagympoBOYHOW KPMBOW U NPOBEAEHNE U3MEPEHUI MUHEPANbHOrO cocTaBa MPOAYKTOB
MyYenoBoACTBA MPOBOAAT B OAMHAKOBBIX YCMOBUAX, BbIOOP KOTOPbLIX OCYLUECTBASIIOT MO METOAMKE U3Mepe-
HUIA, Npunaraemon K akcnnyaTmpyemomy npudopy.

10.2 PasbaBneHue pacTBOpPOB

Ecnu cogepxaHue 9nemeHTa B WCMbITYEMOM pPacTBOpPE MpU WU3MEPEHUSX OKa3blBAETCH Bbille
HanbonbLEN MacCOBOWM KOHLUEHTpaLMKU rpagyMpoBOYHOrO pacteopa, TO NPoBOAMTCA paszbaBneHue ucnbiTy-
€MOro pacTsopa HynesbiM cTaHgapTom — pactsopom 0,1 % HNOs.

KoacbdpuuneHt pasbaeneHna sobibupator Takum obpasom, 4tobbl cogepkaHue onpeaensemoro ane-
MEHTa B UCMbITYEMOM PacTBOPE HAXOAMIOCh B CEpeAUHE AuanazoHa MacCOBbLIX KOHLEHTpaLuUi rpagyupo-
BOYHbIX pacTBOPOB.

KoathcuumeHT paszbaBneHus BLIMUCHAT Mo hopmyne

_r2
Y1

K M

rae Y, — obwem pacteopa 0,1 % HNO;, B3aTbiii Ansa pazbasneHus, om®
Y, — o6beM pa3baBneHHOro pacTeopa, cM°.
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11 O6paboTtka n npeacraBneHne pe3ynbTartoB U3MepeHUi

11.1 O6paboTka pe3ynbTaToB U3MEPEHUN

Maccosyto gonio anemeHTa B npobe Ce, MnH'1(MKr/r) BbI4MCAAIOT No dopmyne

C.=—= @

rae Cx_ MaccoBasi KOHLIGHTPALS SMEMEHTa B aHaNU3UPYEMOM PacTBOpe, MKI/CM™;
V — ncxoaHblil 06beM aHanu3upyemoro pacteopa, oM’
K — koappuumeHT pasbaBneHus;
n — macca aHanusupyemou npooel, .

11.2 NoBTOPSAIEMOCTL pPe3ynbTaToB

3a oKkOHYaTENbHbIN PE3yNbTaT U3MEPEHU NPUHUMALOT CpeaHee apuMeTUYECcKoe pe3ynbTaToB ABYX
napannesbHbIX ONpeAeneHuii, NOMyYeHHbIX B YCMOBUAX NOBTOPAEMOCTH, €CNKU BbINOSIHAETCS YCNOBUE MPU-
€MMeMOCTH, PacCUUTaHHOEe No chopmyre

IX1=X| € Fom 0,01 Xop ®3)

rae X; u X, — pe3ynbTarbl AByX napannenbHbiX U3MEPEHUIA, NONYYEHHbIX B

YCNOBUSIX NOBTOPSIEMOCTH, MnH'1(MKr/r);

Iory — 3HAYEHME Npejerna NoBTopsaemMocTu (cM. Tabnuuy 3), %.

OkOHYaTenbHbIN pesynbTaT U3MEepeHU MaccoBO AONU ONPeAensemMoro 3neMeHTa OKpPYrnalT Ao
NepBOro AeCATUYHOTO 3HaKa.

11.3 Bocnpou3sBoAMMOCTb pe3ynbTaToB
PacxoxgeHne mexay pesynbTataMmum U3MEPEHMI, NONyYEeHHbIMU B ABYX nadopaTtopusix B yCNOBUSIX
BOCMPOU3BOAUMOCTH, IO/HKHO COOTBETCTBOBATh YCIOBUIO NPUEMNIEMOCTH No hopmyne

I)G—le < ROTH 0,01 ch (4)

rae X; u X; — pesynbTaTtbl ABYX MU3MEPEHUI, NONyYEHHbIE B YCNOBUAX BOCNPOU3BOAUMOCTH, MnH'1(MKr/r);
Ro — 3HaveHue npegena BocnpoussoammMoctu (CMm. Tabnuuy 3), %.

Tab6nuuya 3 — [uanasoHel U3MEPEHWiA, MokasaTes TOMHOCTU U NPELN3NOHHOCTU aTOMHO-abcopbLMOHHOro MeToAa
onpefeneHns MUHepanbHOro coctTasa NpoAYyKToB N4enoBoACTBa NpW AoBepUTENbHON BeposiTHocTn P = 0,95

. MokasaTenb TOYHOCTU
[vanasoH namepeHuii Mpenen Mpeaen M
N (rpaHnLbl OTHOCUTENBHON
MaccoBOW 0NN areMeHTa, MOBTOPSEMOCTM Fomy, BOCMPOU3BOAUMOCTHN
3 % R % norpeLUHocTH)
MITH ™ (MKr/T) oHy +8, %

Ot 0,1 go 100,0 Bkntou. 13 25 18
Cg. 100,0 go 1000,0 Bkritou. 7 15 10
Cs. 1000,0 go 7000,0 3 7 6

11.4 MpeacTtaBneHue pe3ynbTaToOB U3MepeHUN

PesynbTaT n3MepeHuii MacCcoBOii AONMKU OnpeensemMbiX SNEMEHTOB B AOKYMEHTaxX, NpeaycmaTtpueato-
LUX €ro UCMOnNb30BaHue, NPeACTABNSAOT B BUAE:

(Xep £ A) % npu P=0,95 (5)
10
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rae A — abcontoTHasi NOrPeLHOCTb Pe3yNbTaToOB UBMEPEHUI, BbIYMCASIOT N0 dOpMyre:
A=0X- 0,01 ®)
rae O — OTHOCUTENbHAsA NOrpPeELLHOCTL M3MepeHuin no Tabnuue 3, %.

11.5 PesynbtaTthl u3amepeHumin 0popmnAioT NPOTOKOIOM B COOTBETCTBUM C TpebosaHuamu FOCT
NCO/M3K 17025.

11
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