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MpeancnoBue

1 NOArOTOBINEH ®eaepanbHbIM rocyAapcTBEHHbIM YHUTapHbIM npeanpusaTueMm «LleHTpansHbIM
Hay4HO-MCCneaoBaTeNbCKUM UHCTUTYTOM YepHoW MeTannyprum um. U.MN. BapauHa» Ha ocHoBe COGCTBEHHOMO
nepeBoa Ha PYCCKUN A3bIK aHrNOA3LIYHON BEpCUN CTaHAapTa, ykasaHHOro B NyHKTe 4

2 BHECEH TexHu4eckum komutetom no ctaHgaptusaumm TK 145 «MeToabl KOHTpONst MeTannonpoayk-
Lnn»

3 YTBEPXXAEH VBBEAEH B AENCTBWE Mpukasom defiepansHOro areHTCTBa Mo TEXHUHECKOMY pery-
nupoBaHuio n MeTponorun ot 3 mapta 2016 r. Ne 114-ct

4 Hactosuyuin ctaHgapT uaeHTudeH mexayHapogHomy ctaHgapty MCO 7523:1985 «Hukenb. Onpe-
AeneHve coaepxaHus cepebpa, Mbllbska, BACMYTa, KaAMUsl, CBUHLA, CYpbMbl, CerieHa, oroBa, Terypa
n Tannua. CnekTpoMeTpuyecknii Metoa aToMHon abcopbuum c 3NeKTpOTepMUYECKO aToMu3auueny
(ISO 7523:1985 «Nickel — Determination of silver, bismuth, cadmium, lead, antimony, selenium, tin, tellurium
and thallium contents — Electrothermal atomic absorption spectrometric method», IDT).

Mpu npuMeHeHUN HacTosLero cTaHaapTa pekoMeHayeTCsl UCMOoNb30BaTh BMECTO CCbINIOUYHBIX MEXayHa-
POAHbIX CTAaHAAPTOB COOTBETCTBYOLWME UM HaUMOHamMbHbIE U MEXIocyaapcTBEHHbIE cTaHAapThl, cBeAeHUs!
0 KOTOpbIX NpuBeAeHbl B AOMNOMHUTENBHOM NpunoxeHu A

5 BBEJEH BIEPBbIE

lpasuna npumeHeHus1 Hacmoswe2o cmaHdapma ycmarosnerbl 8 FOCT P 1.0—2012 (pa3den 8).
UHpbopmayusi 06 UsMeHeHUsIX K Hacmosauwemy cmaH@apmy rnybrnuKyemcsi 8 exxe200HOM (110 COCMOSAHUI0 Ha
1 sH8aps1 mekyuiea0 200a) UHGhopMalyUOHHOM yKkasamerne «HayuoHanbHbie cmaHdapmbly, a ohuyuanbHbill
meKcm usmMeHeHUU U rorpasoK — 8 eXeMEeCSYHOM UH(hopMayUOHHOM yKaszamerne «HayuoHasbHble cmaH-
Oapmei». B criyyae nepecmompa (3aMmeHbi) Unu OMMeEHbI Hacmosileao cmarHdapma coomeemcmesyilouee yee-
OomneHue 6ydem onybriukosaHo 8 brixalueM 8biMyCKe eXeMeCcsiHHO20 UHhOpMayUOHHO20 yKazamers
«HauuoHaneHble cmaHGapmei». Coomeemcemaeyrowasi UHgbopmMauusi, yeedoMIeHUEe U MeKCMbI pasMelyarom-
€5 makxke 8 UHghopMayuoHHoU cucmeme obLyezo none308aHusi — Ha oghuyuansHoM calime @edepanbHo20
aseHmemasa 1o mexHU4ecKoMy peayruposaHuio U Mempoiioauu 8 cemu lhmepHem (www.gost.ru)
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HacTosiwuin ctaHaapT He MOXeT BbiTb NOMHOCTLIO UMW YaCTUYHO BOCTIPOM3BEEH, TUPaX1poBaH 1 pac-
npocTpaHeH B kavyecTse oduLmansHoro uaaaHusa 6es paspelleHns deaepanbHOro areHTCTsa No TeXHUYecko-
MY PerynimpoBaHuio 1 MeTposorimn
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HAUWOHANbHBIN CTAHOAPT POCCUMUCKOW GEONEPALMUMU

HUKEJb

OnpepeneHusa coaepxaHuna cepedpa, Mbillbsika, BUCMYTa, KaAMUA, CBUHLA, CYPbMbI,
ceneHa, onosa, Tennypa u Tannusa. CneKkrpoMeTp1MyYeckMin MeToa aToMHoMn abcopbuuu
C 3TeKTpoTepMUYECKOM aToMU3aLuein

Nickel. Determination of silver, arsenic, bismuth, cadmium, lead, antimony, selenium, tin, tellurium and thallium contents.
Electrothermal atomic absorption spectrometric method

DaTta BBeaeHna — 2016—11—01

1 O6nacTb NnpUMeHeHusA

HacToswmin ctangapT ycTaHasnmMBaeT aToMHO-abCopOLMOHHbIN C 3NeKTPOTEPMUYECKO aToMU3aLmnen
cnektpomeTpudeckunin (AAC OTA) MeToa onpeneneHns cogepxaHus cepebpa, Mblllibsika, BUCMYTa, KaaMus,
CBUHLIA, CypbMbI, ceneHa, onoBa, Tennypa v Tannus B BbICOKOUNCTOM, padhHUPOBaAHHOM, KOBKOM U NIATOM
HUKere, B AuanasoHax, npeacTaBneHHbIX B Tabnuue 1. Metoa npyMeHnM 4ns He3aBUCMMOro onpeaeneHus
ntoboro (ogHoro unu H6oMbLIEro KONMYecTBa 31eMEHTOB 13 NepedncreHHbIX) 6e3 onpeaeneHus Bcex ane-
MEHTOB, MPUCYTCTBYIOLLMX B CTaHAAPTHbIX pacTBopax.

Tabnwuya 1— [JuanasoHbl cogepxaHuin onpegenseMbiX 3N1eMeHTOB

SnemeHT HuanasoHbl cogepxanuin®, (Mkr/ry**
Ag — cepebpo OT10,180 10
AS — MbILWbAK Ot 148020
Bi — Bucmyt 010,500 15
Cd — kagmun O10,1802
Pb — cBuHey 0O710,1 go 10
Sb — cypbma Ot 1010
Se — ceneH Ot 1p010
Sn — onoeo Ot1m05
Te — Tennyp 010,200 10
Tl — Tannun 010,500 10

* [lpyrve guana3soHbl cogepxaHma npumecen npueseaeHsl B ctaHgapte MCO 6283.
**1 mkr/r =1 /1.

MpumMeyaHue— O BO3IMOXHBIX BNIUAHUAX U NPEAOCTEPEXEHUSX, CM. pa3gen 9.

2 HopmaTuBHbI€e CCbINKKU

B HacTosIlWeM cTaHaapTe UCMOoNb30BaHbl HOPMATUBHLIE CCLISIKU Ha criedytolme cTaHAapThl:

ISO 385-1, Laboratory glassware — Burettes — Part 1: General requirements (Mocyaa nabopatopHas
cTeknaHHas. bropeTtku. Hactb 1. Obwwue TpeboBaHus)

ISO 648, Laboratory glassware — One-mark pipettes (Mocyna nabopaTopHas cTeknsiHHas. Munetku ¢
OAHOWN METKOW)

1ISO 1042, Laboratory glassware — One-mark volumetric flasks (Mocyaa naGopaTtopHas cTeknsHHas.
Kon6bl MepHble ¢ 0aHO MeTKoI)

U3panne opnumnansHoe
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ISO 5725, Precision of test methods — Determination of repeatability and reproducibility by
inter-laboratory tests (IMpeunsMoHHOCTL MeTOA4OB UCMBITaHUA. OnpeaeneHne NOBTOPSIEMOCTI U BOCNPOU3BO-
ANMOCTW MEeTOAO0B NocpedcTBOM MexrabopaTopHbIX UCTbITaHWIA)

3 CywHocTb MeTOAa

HacTtoswmin MmeToa ocHoBaH Ha pacTBOPEHMM HaBecku uccriedyemoit npobbl B a30THONM KUCHOTe,
pasbaBneHnn pacTeopa Ao HyxHoro o6bema 1 BBeJeHUM onpeaeneHHoro o6bema pacteopa B anekTpoTep-
MUYECKUIA aTOMU3ATOP aTOMHO-abCcopbLUMOHHOMO CNeKTpoMeTpa, C NocneaylowmMM nsmepeHuemM 3HauyeHus
abcopbLuM pe3oHaHCHOro U3MyYeHNs, UCMYCKaeMoro amroi ¢ nonbiM kaToaoM, cBOGOAHBIMM aToMaMu
Ka)kOoro anemMeHTa.

MonyyeHHoe 3sHavyeHWe abcopBUuM cpaBHUMBAKOT CO 3HaYeHUsIMKU aBcopbuum rpaayMpoBOYHBLIX
PacTBOPOB OMpedenseMoro 3nemMeHTa, MPUroTOBMEHHbIX Ha coHe noaoGpaHHOW MaTpuubl HUKens.
ABCcop6LMIo M3MEPSIIOT C UCMOMb30BaHNEM KoppeKTopa doHa.

4 PeakTuBbI

Mpu NpoBeaeHUM aHanK3a, eCrin He ykasaHo UHOe, UCMOMb3YIT peakTUBbI U3BECTHOW aHarMTUHeCcKon
CTeNeHN YACTOTbI U TOSbKO AEMOHN30BaHHYH0 BOAY UM BOAY 3KBUBANEHTHON YUCTOTHI.

4.1 AsotHas kucnota (HNO,), p,,~1,41r/cm?

Bo Bcex npolieaypax aHanmaa AokHa GbiTb MCMOMb30BaHa OfHa U Ta Ke NapTusa a30THON KUCNOTI.

MpunmeyaHue—Tpu HeobGxogUMOCTH, €CNK NOMY4aIoT BbICOKOE 3HAYEHUE XONOCTOro OnbITa, a30THYIO KUC-
NOTY OHYULLAIOT AOMONHUTENBHON NEPETOHKON.

4.2 AszoTHas kucnota (HNO,), p,,~1,41r/cm3, pasbaBneHHas 1:19

Bo Bcex npoLeaypax aHanMsa gosmkHa 6bITb UCMOMb30BaHa 04Ha U Ta XXe NapTUa a30THON KUCNOTbI.

4.3 CMellaHHbI aHanMT U3 cTaHaapTHBLIX PacTBOPOB

4.3.1 OcHoBHble cTaHaapTHLIE PacTBOPLI aHanuTa, CooTBeTCTRYIoWMe cogepxanuio 1 r/am3 Ag, As, Bi,
Cd, Pb, Sb, Se, Sn, Te, Tl

PacTBop roToBAT MHAMBUAYANLHO AMs KAXXA0ro Metanna.

4.3.1.1 HaBecky 0,100 r, B3BeLIEHHYIO € TOYHOCTLI0 A0 0,0001 r, KaXKAoro N3 BLICOKOUYUCTBIX METaNsoB
[He meHee 99,9 % (macc.)] — cepebpa, MbilbAKa, BUCMYTa, KagMUs, CBUHLA, ceneHa n Tennypa nomewanT
B cTakaH BMecTUMocTbio 100 cm® n pacTeopsoT B 10 cM® a30THO KUCNOTEI pasbaBneHHo 1:1. HarpesaioT go
MOfTHOro PacTBOPEHUS HAaBECKN, OCTOPOXHO KUNATAT A0 NOMHOro yaaneHWa OKCUAOB asoTa, oxnaxaaloT U
KONMMYeCTBEHHO NepeHOCAT pacTBOP B MepHYH0 konby BMecTumocTbio 100 cm3, cogepxaluyto 10 cm® asoTHo
kucnoThl pasbasneHHon 1:1. JoBogsaT o MeTKM BOAOW U NepeMeLLMBaloT.

PacTBopbl XpaHsiT B CTEKNSIHHBIX cocyAax.

4.3.1.2 Cypbma

TouHyto Hasecky, 0,274 r, aHTUMOHUNTapTpata kanua nonysogHoro [K(SbO)C,H,O - 1/2H,0] nomeuia-
10T B MEpPHYI0 KONBY ¢ 0HON MeTKOW BMecTUMOCTbIo 100 cm3, pacTBopsIoT B BoAe, A0BOAAT A0 METKN BOAOWH U
nepemeLLVBalOT. STOT pacTBOP rOTOBAT Nepea ynoTpebneHuem, T. K. B 3apaHee NpUroToBNEHHbIX pacTBopax
obpasyeTcs nrnecexb. Gonee pas6aBneHHble NOAKUCEHHbIE PaCcTBOPbI CTabUNbHBI.

4.3.1.3 Tannun

TouHyto Haeecky, 0,112 r, okcuga Tannma (Ill), TI,O5, nomewaoT B cTakaH BMecTUMOCTbio 100 cm3 1
pacTeopstoT B 10 cm3 ropsdeit a3oTHOM kucnoTbl (4.1). PacTBop nepeHocsT B MepHYH KOnby ¢ 0AHOW MeTKOM
BMecTUMocTbo 100 cm3, 10BOAAT A0 METKU BOAOW U NepeMelLLmnBaloT, XpaHsT B CTEKNAHHOM cocyae.

4.3.1.4 Onoso

HaBecky 0,250 r, B3BelleHHYo ¢ TodHOCTbO Ao 0,001 r, BbicokounucToro [He MeHee 99,9 % (macc.)]
OnoBa MeTannMyeckoro noMellalT B NIacTUKOBLIA cTakaH BMecTumocTbio 100 cM3 u pacTBopsiioT B
7,5 cM® cMecu NpUroToBNEeHHOM B paBHLIX 06 beMHbIX HacTax u3 48 % (Macc.) pTopuUCcTOBOAOPOAHON KUCTOTHI (
Pag ~ 1,13 r/cM3), a30THOM KUCNOTHI (4.1) 1 BoABI. HarpesaioT A0 NOMHOTO PacTBOPEHUS1 HABECKU, OCTOPOXHO
KANSATAT 40 MOSHOMo yAaneHus OKCuaoB asoTa, oXilaxAalT pacTBOP W KONMYECTBEHHO MEePeHOCAT ero B
MNacTUKOBY MEpHYIo KonBy BMecTUMOoCTbHo 250 cM3. [loBoAAT A0 METKMU BOAOIA U NEpeMeLLUBaLOT.

PacTBop xpaHaT B N1acTMaccoBoM COCYyae.
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4.3.2 CmMmellaHHbll aHaNUT, CTaHaapTHLIA pacTeop A, cogepskawyuia no 1,0 mr/am3 As, Bi, Pb, Sb, Se, Sn,
Te, Tl

4.3.2.1 MuneTkon oT6upatoT no 10 cm3 Kaxkablil U3 OCHOBHBIX CTaHA4apPTHbIX pacTBopos (4.3.1.1) coaep-
xaLwux 1,000 r/om3 As, Bi, Pb, Sb, Se, Sn, Te, TI B MepHyo konBy ¢ ofHON MeTKoh BMecTUMOCTbio 1000 cms,
coaepxatuyto 100 cm3 a30THOM KUCNoThl pasbasneHHon 1:1. loBoAAT 40 MeTKM BOAON 1 NepeMeLLmBatoT.

PacTtBop xpaHAT B cTeknsHHOM cocyae (5.6).

4.3.2.2 Ot6upatoT nuneTkoli 10 cm3 pacTeopa (4.3.2.1) B MepHYto KonbBy ¢ 0AHOA METKON BMECTUMOCTbIO
100 cm?, cogepxaluyto 10 cM3 a30THOM KucnoTbl pasbasneHHon 1:1. JoBoAAT A0 MeTKW BOJOW U nepeme-
LuvBaloT.

PacTtBop xpaHsT B cTeknsiHHOM cocyae (5.6).

4.3.3 CMeluaHHBbIi aHanuT, cTaHaapTHLIA pacTeBop B, coaepxxalumia 0,1 mr/ame Ag u Cd

4.3.3.1 MuneTkoi1 oT6upatoT 10 cm3 cTaHgapTHoro pacTBopa (4.3.1.1) B MepHyto konBy ¢ ofHON MeTKOW
BMecTUMoCTbo 1000 cm3, cogepxaltyto 100 cM® asoTHOM KUcroThl pasdasneHHon 1:1. JoBoaaT o MeTku
BOOOW 1 NepeMeLLnBatoT.

PacTtBop xpaHsT B cTeknsiHHOM cocyae (5.6).

4.3.3.2 Munetkoi oT6UpatoT 10 cm3 cTaHgapTHoro pacTBopa (4.3.3.1) B MepHyto konby ¢ 0aHOM MeTKOW
BMecTUMocTbio 1000 cm3, cogepxattyto 100 cM® asoTHOM KUcMoThl pasBasneHHon 1:1. [oBoaaT 4o MeTku
BOAOW N NepeMeLLnBatoT.

OTOT pacTBOp He cTabuneH 1 ero cnegyeT roTOBUTbL HENOCPEACTBEHHO Nepes] UCTIoNb30BaHUEM.

4.4 Hukens HATpaT, OCHOBHOW CTaHAapPTHBIN pacTeop, 40 r/am? Hukens

4.4.1 HaBecky, 4,00 r, BbICOKOUUCTOrO HUKENsi MeTannyeckoro (cogepxallero MeHee 5 r/T xxenesa n
meHee 1 1/T cepebpa, Mbllbska, BUCMYTa, KagMusi, CBMHLA, CYpbMbl, cerieHa, ofioBa, Tennypa u Tanms),
B3BELUEHHYIO C TOUHOCTBI0 10 0,0001 r, nOMeLLatoT B cTakaH BMecTuMocTbio 400 cm3. flo6asnsoT 50 cm? oAbl
1 28 cM® a30THOM KMcToTel (4.1), OTCTaBNAOT, He NepeMeLLMBas CoAepKUMoe cTakaHa Ao Tex nop, noka 6osb-
LIasi YacTb MeTanna He pacTBOPUTCS, MOCKOMbKY peakLus npoTekaeT BecbMma bypHo. HarpesatoT 4o nonHoro
PacTBOPEHNS HABECKU, OCTOPOXKHO KUMATAT A0 NOHOro yaareH st OKCUA0B a3oTa h oxnaxaatoT.

4.4.2 GUNbTPYOT pacTBop Yepes MMoTHYH unbTpoBanbHylo bymary, npeaBapuTensHO NPOMbITYHO
A30THOW KMUCMOTON pasbasneHHoln 1:1. PunbTpaT NOBTOPHO NponyckaoT Yepes dhunbTp Ans cbopa Menkux
yacTuu, yrnepoga, koTopble 06bI4HO NonagatoT B NepBbii chunbTpat. BTopon cunbTpat cobupaloT B MepHyto
konBy ¢ 0AHON MeTKoW BMecTUMOocThbio 100 cm®, ounbTp NpombiBaloT BoAoK. [JOBOAAT BOAOW A0 METKU U
nepemellnBaloT pacTeop. PacTBop copepxut, npuGnusutensHo, 0,8 monb/am® ceoGogHoit HNO,
[5 % obbemH.].

MpumeuaHune—TlogpobHocTK, kacawwWMecs anbTepPHAaTUBHOIO Crnocoba NpUroTOBNEHUSI WU OYUCTKM
pacTBopa, CM. B NpUnoxeHnm A,

5 Annapatypa

WcnonbaytoT 0bbluHoe nabopaTopHoe 060pyaoBaHue, a Takke CrieQytoLLyto annapaTtypy.

5.1 AToMHo-abcopbUMOHHBIN criekTpomeTp ¢ ATA

5.1.1 ATOMHO-abCcopbLMOHHBIN CNEKTPOMETP, UCMOMb3YEMBIA B 3TOM MeToAe, A0/KeH bbiTb CHabxeH
KoppekTopoM (hOHa 1 BEICOKOCKOPOCTHEIM CaMOMUCLLEM UMM KOMMBIOTEPHBIM CHUTBIBAIOLLUM YCTPONCTBOM.

5.1.2 CnekTpomeTp Ao/mkeH 6bITb NprUcnocobneH K NpUMeHeHUIo 0AHO3NEMEHTHbIX JTaMM C MOJbIM KaTo-
O0M U 6e33neKTPoaHbIX paspaaHbIX namm, paboTaloWwmx Npu ToKax, PEKOMeHA0BaHHbLIX MPON3BoANTENEM
namn 1 nprubopos.

5.2 BropeTkun obbemom 5 1 10 cm3, rpagympoBaHHble, ¢ LeHoin aeneHna 0,01 cM® B cOOTBETCTBUM
¢ UCO 385.1, knacc A.

5.3 MuneTkn ob6bemom 10 1 25 cm®, B cooTBeTcTBUM ¢ UICO 648, knacc A.

5.4 Kon6bl MmepHble BMecTumocTbto (10, 100, 200, 250 u 1000) cm3, B cooTBeTcTBUM ¢ MCO 1042,
knacc A.

5.5 MukponuneTkn o6beMoM oT 5 4o 25 MKnN

5.6 CreknsiHHblE coCcyabl AN XpaHEHWUs pacTBOPOB.

CreknaHHble cocyabl AN XpaHeHUs1 CTaHO4apTHBIX PacTBOPOB CMELUaHHOTO aHanuta AOMKHLI BbiTh
TWaTenbHO OYULLIEHbI, BbIAEPXKKOW B TEHEHUE HECKOMbKUX HEN C a30THOM KNCNOTON (4.2) U 3aTeM TLaTenbHO
NPOMbITEI BOAON.
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6 Mpo6ooT6op 1 o6pa3ubl 4nNa aHann3a

6.1 Mpo6ooT6op 1 NpuroToBneHWe nabopaTopHoO NPobbl 4OIKHBI BbITE NPOBEAEHbI B COOTBETCTBUM C
06bI4HBIMK YCTaHOBNEHHBIMU MpoLeaypamu. B criyyae pasHornacuin UICNonb3yoT COOTBETCTBYIOWNIA MexXAY-
HapoAHbIA cTaHAaApPT.

6.2 O6blvHYl0 NnabopaTopHyo Npoby roToBAT B BuAe NopoLLKa, rpaHyn, CTPYXKKW, Nony4eHHon dpese-
pPOBaHWEM UNU CBEPNEHNEM, B KONMYECTBE He0OX0AMMOM ANs BLIMOSIHEHUS aHanusa.

6.3 Ecnu npu cpesepoBaHun Unu cBeprieHM nabopatopHas npoba 3arpAsHAeTcs MacfioM uUnm
CMa3koi, Heo6x04NUMO OYUCTUTL NPOBY NPOMbIBAHUEM BbICOKOUMCTHIM aLle TOHOM U BbICYLUWUTL Ha BO3AyXe.

6.4 Ecnu nabopatopHass npoba cogepXuT 3HAYUTENbLHO OTNMYaLMEcA Mo pasMepam YacTuubl,
HaBecky cnegyeT oT6upaTthb nocne npeaBapuTeNbHOO U3MeNbYeHNUs KPYMHbIX YacTul,.

7 NMpoBepeHue aHanusa

7.1 MpuroToeneHue aHaNnM3IUPyeMoro pacTeopa

HaBecky aHanutudeckoi npobbl, oTobpaHHyio B uHtepsane ot 0,9 go 1,1 r ¢ TouHocTbio go 0,01 T,
NoMeLLaloT B YNCThIN cTakaH BMecTumocTbio 100 em3. lo6asnsioT 30 cm® Boapl, 12 cm® a3oTHOM KMCNOThI (4.1)
nepexuaatoT 6ypHyto peakumio. 3aTeM HarpeBatoT 40 MOMHOro pacTBOPEHUsI HABECKW, OCTOPOXKHO KUNATAT ANs
yAaneHua oKCMAoB a3oTa, 3aTeM OXS1aXaaloT pacTBOpP U KONMMYECTBEHHO NEPEHOCAT B MepHyIo kKonby ¢ ogHo
mMeTKon BMecTuMocTbio 100 cM3, nOBOAST BOAOW 0 METKW M MEPEeMelLInBaloT.

Mpume L34 a H 1 e — BpeMs X13Hu rpadpuToBbIX TPYOOK MOXHO YBENUUUTL, UCTIONB3YS sl PACTBOPEHUS HABECKU
He 12 ¢cMm”, a 5 CM™ a30THOMN KUCMOTBI.

7.2 XonocTton onbit

B kayecTBe XONOCTOro onbiTa CIY>XUT HYNEBOW pacTBOp B CEpUU rpaynMpOBOYHLIX pacTBOpoB (7.3),
MPUroTOBMEHHBIX C UCMOMB3OBAHWUEM TOI XKe NapTUN a30THOMN KUCTIOThI, KOTOPYIO UCTIOSb30Banu A4S pUurotTos-
NeHus CTaHA4apTHOro pacTBOpa HUKENSA U PacTBOPOB aHanMaupyembix 06pasuoB. Ecrnv HeBo3MOXHO npume-
HWUTb 230THYO KACIOTY U3 TO XXe napTuu, HeoBXoAMMO NPUrOTOBUTL BTOPOW pacTBOP AJ1s1 XONOCTOro onbiTa,
MCMONb3YS TE Xe KONMMYECTBa BLICOKOYUCTOrO HUKENA MeTannnyeckoro. 3ToT pacTBOP XOSOCTOro onbiTa
CPaBHUBAIOT C HYNEBLIM PACTBOPOM U, ecliu Heo6xoaUMo, BBOAAT Heo6xoanuMyto nonpaeky.

7.3 MpurotoBneHue rpagynpoBOUHbLIX pacCTBOPOB

7.3.1 CepusapactBopoBA

7.3.1.1 3OTa cepus pacTBOpPOB COOTBETCTBYET cogepxaHuto (0; 0,005; 0,010; 0,05; 0,07; 0,1; 0,15; 0,25
1 0,30) mr/am3 kaxkaoro 3 aneMeHToB: As, Bi, Pb, Sb, Se, Sn, Te u Tl (Tabnuua 2) u ncnonb3yeTcst Ha YPOBHSAX

aHanuta B npoaykte oT 0,5 ao 30,0 r/ToHHy. Bce pacTBopbl NPUroTOBMEHbl Ha hOHEe MaTpuLbl HUKENS ¢
coaepxaHuem Hukensa 10 r/am3.

Tabnwuya 2 — Cepusi rpagyMpoBOYHbIX PacTBOPOB A

O6beM CMELLAHHOTO aHanuTa, cme. KoHLeHTpauust aHanuTa, mriam®
CranfapTHbIi pacteop A (4.3.2) As, Bi, Pb, Sb, Se, Sn, Te, Tl
0 0 (HyneBoW pacTBop)

0,05 0,005
0,1 0,010
0,2 0,02
0,5 0,05
0,7 0,07
1,0 0,1

1,5 0,15
2,0 0,20
2,5 0,25
3,0 0,30

7.3.1.2 B 11 MepHbIX konb ¢ 0OHON MeTKon BMecTumocTbio 10 cm3 13 BiopeTkn BHocaT no 2,50 cm3
OCHOBHOrO pacTBopa HUTpata Hukerns (4.4). 3atem B konbbl 406aBNAOT U3 BIOpeTKM COOTBETCTBYOWME 06be-
Mbl cMellaHHoro aHanuta (0; 0,05; 0,1; 0,2; 0,5; 0,7; 1,0; 1,5; 2,0; 2,5; 3,0) cm®, cTaHaapTHOrO pacTBo-
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pa A (4.4.2), npeacraBneHHble B Tabnuue 2. [lOBOAAT 4O METKU a30THOMN KUCNOTO (4.2) pasbasneHHol (1:19)
1 NepeMeLInBaloT.

7.3.2 CepuspactBopoB B

7.3.2.1 3Tacepusi pacTBOpPOB COOTBETCTBYET coaepxanutio (0; 0,0005; 0,001; 0,002; 0,005; 0,010; 0,02;
1 0,05) mr/am3 kaxxgoro us anemenToB: Ag 1 Cd (Tabnuua 3) v cnonb3yeTcs Ha YPOBHSIX CoAepXKaHUsi aHanura
B npobax (o1 0,01 go 5,0) r/ToHHyY. Bce pacTBOpbI NPUroTOBMEHbI Ha (hoHe MaTPULLLI HUKENSA C CoaepXKaHeM
Hukens 10 r/ams.

Ta6nwuya 3— Cepusi rpagyMpoBOYHbLIX pacTBopos B

O6bem CMeLLaHHOTO aHanuTa, cM°. CraHpapTHbIn KoHueHTpauusi aHanuTa, mr/am®
pacteop A (4.3.2) Ag, Cd
0 0

0,05 0,0005

0,1 0,001

0,2 0,002

0,5 0,005

1,0 0,010

2,0 0,02

5,0 0,05

7.3.2.2 BBoCceMb MepHbIX Konb6 ¢ oiHOM MeTKoN BMecTUMocTbio 10 cm3, u3 GlopeTku, BHOCAT no 2,50 cm?
OCHOBHOIO pacTBopa HuTpaTta Hukens (4.4). 3atem B Konbbl gobasnsioT U3 GlopeTkn COOTBETCTBYIOWMNE
o6bembl cMmellaHHoro aHanuTa (0; 0,05; 0,1; 0,2; 0,5; 1,0; 2,0; 5,0) cm® cTtaHgapTHoro pacteopa B (4.3.3),
npeactaBneHHble B Tabnuvue 3. JoBoaaTt 4o MeTKK asoTHOW KucnoTo (4.2) pasbasneHHoin (1:19) n nepeme-
LUMBALOT.

7.4 N'papyupoBKa u onpegeneHue

7.4.1 CnekTpoMeTpuveckoe UsSMepeHue
7.4.1.1 Tpn namepeHnsIx AoMKHbI OblTb UCMOMNb30BaHbl CNeKTpanbHble NMHUK, NpUuBeAeHHbIEe B Tab-
nuue 4.

Tab6nwuuya 4 — CnekrpanbHble NUHUK

BnemeHT Ag As Bi" cd Pb
[nvHa BonHbl, (HM) 328,1 193,7 2231 228,8 283,3

SnemeHT Sb Se Sn Te T
AnuHa BonHbI, (HM) 217,68 196,0 286,3 214,3 276,8
R AnbTepHaTuBHasi NMMHWA ans BucmyTta — 306,8 HM.

7.4.1.2 YcTaHoBKa TpebyeMbIX MHCTPYMEHTaNbHbIX MapaMeTPoB U PeryninpoBKa anekTpoTepMUYecKoro
aToMusaTopa AOMMKHbI ObITb NMPoU3BeaAeHbl B COOTBETCTBUM ¢ MHCTPYKUMsIMK npousBoauTenei. Heobxoammo
ncrnonb3oBaHWe koppekTopa doHa.

MpwuMeyaHune— OntumansHas HacTpolka pabounx napaMeTpoB BapbKpyeTcs Arsi pa3Hbix npubopos. MoxeT
ObITb UCMOMNb3OBaHa WKana pacwmpeHus 4nsi Nony4YeHns HeoGXxoaMMOoN YeTKOCTU CHUTBIBaHUS NnokasaHni npubopa. Mpu
aHanu3e HWKensa NpeanoqTUTENIbHOM TEMMNepaTypol atoMusauun sIBNSIETCA TemneparypHblii uHTepean ot 2600 °C
4o 2700 °C.

7.4.1.3 YcTaHaBnueawT ONTMMarbHble NapamMeTpbl 3MeKTPOTePMUYECKOro atoMmusaTopa UCXoaa U3
KOHKpPETHOro Tuna aToMmnsaTopa 1 o6bema aHanmampyemoro pactesopa oT 5 4o 25 Mk, yuntbiBasi pekomeHaa-
Ln NPON3BOANTENS U B COOTBETCTBUM C 06bIMHON NabopaTopHO NPaKTUKOA.

7.4.1.4 XenaTtenbHo, 4TOGLI TemnepaTtypa aHanuaupyemoro pacTtsopa (7.1) U rpagynpoBOYHbLIX
pacTBopoB (7.3) He oTNuyanack 6onee Yem Ha 1 °C.

7.4.1.5 YcraHasnueawT Nnpubop Ha Hynesoe nokasaHne 1 6a30BY0 MMHUIO Ha camonucLe.
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7.4.1.6 MposepsoT cTaBUIIBHOCTb HYNEBOTO NokasaHua Npubopa u OTCYTCTBUE CeKTpanbHbIX NOMeX
B CMCTeMe aTOMU3aLuMK, BKIloYasi npeBapuTerbHYH0 NporpaMmmy NpoxuraHus rpacgputosoro atomusatopa 6es
BBEeAEHWUsi pacTBOpa (X0rocTon Npoxur). Onepauuio NoBTOPSAIOT ANA NPOBEPKU CTabUNLHOCTY 6a30BON NTMHUK.

7.4.1.7 BsoasaT B rpacuToBYtO KIOBETY, NpeABapUTENbLHO YCTaHOBIIEHHBIN 06beM oT 5 Ao 25 mkn Ans
Ka)kaoro U3 aHannauMpyembix pacteopos (7.1), cogepxalymx onpeaensieMblin arieMeHT. [1poBogaT nporpammy
aToMMU3aLMN U PErUCTPUPYIOT BEMMYUHY aHanUTUYecKoro curHana. MpynnupytoT aHanuampyemble pacTsopel Mo
TPU UK YeTbipe pacTBopa ¢ 6nM3KUMU coaepXXaHUamMn onpeaensemMoro afnemMeHTa 1 NpoBoAsAT UsMepeHue
abcopbuunn, HaunHas ¢ pacTBOPOB C HAMMEHbLLUM CoAepXKaHNEM.

7.4.1.8 MNMop6upatoT noaxogsilume rpagyvpoBoYHble pacTeopbl (7.3), nepekpbiBalowne AuanasoH
coaepXaHusa onpeaensiemMoro afieMeHTa B aHanusnpyeMbix pacteopax.

7.4.1.9 BBogAT B aTOMU3ATOP rpagyMpOBOYHLIA U aHaNU3UpyeMblil pacTBOpPbLI B MOPSAKe YBENTMYEHUs!
aHanuTudeckoro curHana. Kaxablii pacteop nsmMepsitoT o Tpu pasa n ecnu BocrnponssegeHue curHasna xopo-
Wwee, paccynTLIBaOT cpeaHee 3HaYeHne nokasaHuid. MposepsitoT nokasaHus npubopa Ha «addpekT namaTuy no
nporpaMme XofocToro npoxura, ocobeHHo ecnu Npeabiayliee uaMepeHue 6bIMo ¢ BEICOKUM coaepXaHuem
aHanuTa. Ecnv Heo6xo0aMMo, 3aHOBO YCTaHaBNMBaloT 6a30BYI0 IUHUIO.

7.4.1.10 OueHuBaloT coepkaHUe aHanuTa B KaXKAOW rpynne aHannsupyemblix pacTBOPOB, OCHOBbI-
BasCb Ha NPUMeHeHWM (MoNoXXeHUIn) cTaHaapTa, Kak ykasaHo B 7.4.2.

7.4.2 NocTpoeHue rpagyMpoBOYHbIX rpachukoB

7.4.2.1 PaccuuTbIBalOT cpeHee 3HauyeHue 13 Tpex nokasaHui npubopa Ansa KaXaoro rpagyupoBoYHoOro
pacTtsopa.

7.4.2.2 HaHocaT Ha rpacduk cpeaHee 3HauyeHWe nokasaHua npubopa OTHOCUTENBHO KOHLEHTpauuu
aHanuTa B rpadyvpoBOYHBLIX pacTBOpax ANsl KaXAOro rpagyypoBOYHOro pacTtsopa. Ecnu BbICOKOUUCTHIN
HUKeNb, NCMONb3YyeMbli 4N NPUrOTOBIEHUS TPaAyMPOBOYHOIO PpacTBOPa, OKaXeTCA 3arpasHeHHbIM onpege-
NsAeMbIMU 3IeMeHTamu, criedyeT NpUMeHUTb rpadoudeckue Unn KOMNbloTepHblE MeToabl B pacyeTax. bBonee
TOro, OCHOBHOW PacTBOP HUTpaTa HAKENSt MOXHO OYMUCTUTBL MPYU NOMOLLIM 3KCTPaKLUK (CM. NpunoxeHue A).

MpumeyaHune—BatommeToge nobule cnydam He cneumndunyeckon abcopbunm n paccesHuA cBeTa KOMINeH-
cupytoTes noaGopom NogobHON MaTpuLbl B rpagyypoOBOYHBIX M aHaNM3MpyeMblX pacTBopax, a Takke UCNoNb3oBaHMEM
KoppekTopa doHa. K Tomy xe, MOCKONbKY U B rpayupoBOYHbIX, U B aHaNU3npyemMblx pacTBopax CoOAepXUTCsl OAMHaKoBOe
KONMUYECTBO a30THON KUCMOThI, TO pe3ynbTaThl XONOCTOro OnbiTa TOXe HAHOCATCA Ha rPafyMpPOBOYHLIN rpaduk. Takum
o6pasom, rpagynpoBOYHBIV rpadvk MOXET He NPOXOoAUTL Yepe3 Ha4wano KoopavHar.

8 OGpaboTka pesynbTaToB

8.1 Bbluucnenue
8.1.1 OnpeaensoT KOHLEHTPALMIO aHaNUTa B aHaNM3npyemMoM pacTBOpe U3 COOTBETCTBYHOLMX rpagyu-
POBOYHLIX rpadukos (7.4.2) no cpegHeMy 3HaveHuUto abcopbuumn, paccyMTaHHOMY W3 Tpex nokKasaHuin
cnekTpomeTpa.
8.1.2 CopepxaHue aHanuTa, BbipaXkeHHOE B [/TOHHY, ONpeaensioT no cneaywwen popmyne:
v 1)
m
rae p — KOHLUEeHTpauusi aHanuTa, B Mr/am3, HaliaeHHas B aHanM3MpyeMom pacTeope;
V — o6bem aHanusupyeMoro pactsopa, cm3;
m — macca HaBecku, T.

8.2 MpeunusmoHHoCTb

B HacToflem cTaHOoapTe NpuBeaeHbl pesynbTaThl, NOMyYeHHbIe NO NporpaMMe MexxrnabopaTopHOro
ncnblTaHua, Bktodaowwen 11 nabopartopuii uz 6 ctpaH. beinu NpoaHanusnpoBaHel LWecTb 06pasLoB, OXBa-
ThiBaOWMe obnactb nNpumeHeHust metoda. U3 Hux veTbipe obpasua ObIMM NPUroTOBMEHbI cneuranbHO
METOAOM NNaBNEHUs U NOCNEAYIOLLEro rpaHynMpoBaHns, ABa 06pasua npeacTaBnsanyn cob6oi NPOMbILLIIEHHbIE
NPoAYKTHI.

MoBTOpPAEMOCTL 1 BOCNIPON3BOAUMOCTb BbINN paccyUTaHbl B COOTBETCTBUM C NONOXEHUSIMA CTaHAapTa
NCO5725.

CratucTudeckuii otyeT 0 MexutabopaTopHbIX UCNBITaHUAX NpeAcTasneH B nNpunoxeHuu B. Cneagyet
OTMETUTb, YTO AaHHbIE O BOCMPOU3BOAUMOCTU, BKMOYAOT OWMOKU, 06YyCNOBNEHHbIE HEOAHOPOAHOCTLIO
06pasLoB, NpeacTaBneHHbIX ANs UCTbITaHWIA.

6
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9 Bo3MOXHbIe MOMeXU U Cnocobbl X NpeaoTBPaLLEeHUA

9.1 Mpu onpegeneHnn cepebpa u onosa crnenyeT usberaTb 3arpsAsHeHUs NPOGbI U rPagyUPOBOYHBIX
pacTBOPOB MOHaMU XITOPUIOB.

9.2 OneMeHTbl, KOTOpble 06bIYHO NMPUCYTCTBYIOT B HAKENE METANTMMECKOM, HE OKa3bIBalOT MeLLAIoLLero
BMUAHUA Ha aHamnu3bl, BbINOMHAEMble aTOMHO-a6CopOUMOHHBIM METOAOM C 3NeKTPOTEPMUYECKOA aToMu-
3auuen.

9.3 Bo3MoxHble hOHOBbBIE NOMEXM YCTpaHATCA NPUMeHeHneM koppekTopa choHa n nogbopom cocTasa
MaTpuubl ANA CTaHAApTHBLIX PAcTBOPOB, NPUrOTOBMEHHBIX HA OCHOBE BLICOKOHYUCTOrO HUKENS.

9.4 HwxHWiA Npegen onpeaeneHns 31eMeHTOB 3aBUCUT OT YPOBHA NMPUMECEN KaXKOoro U3 3f1eMeHToB
B BbICOKOYMCTOM HUKENe, UCMOMNb3YEMOM B KA4eCTBE OCHOBLI 4R NPUrOTOBMNEHUA CTaHAAPTHLIX PacTBOPOB.

9.5 Bbicokasi YyBCTBUTENbHOCTb aTOMHO-a6COpOUMOHHOrO MeToAa C 3NeKTPOTePMUYECKOA aTOMU3aLu-
e, NpeabABNNAET BbICOKMe TpeGoBaHUA K YNCTOTE BCE CTEKMAHHOWM NOCYAbl, a Takke NPUHATUS HeobXoaUMBbIX
Mep NpeaoCcTOPOXKHOCTU, ANt UCKNOYEHUA 3arpasHeHna Npo6, cTaHaapTHLIX U rpagyupoBOYHBIX PpacTBOPOB
NOCTOPOHHUMU MaTepUanamu 1 nNbibio U3 nabopaTopHoit aTMocdepsbl.

10 HeoaHopoaHoCTbL o6pas3ua

Ecnu Bo3HuKaeT coMHeHue B ogHOpoAHOCTU naBopaTopHoi Npobbl, N ecnn Kycodku B npobe oTHoCK-
TenbHo Gonbluune, TO XenaTenbHO UCNoNb3oBaTb BonbluMe HaBeCKU AN NPUrOTOBIEHUSA aHanM3upyemMoro
pacteopa. Mpu Takux obcTosiTenscTBax pekoMeHayetcs oTbupatb 10 r HaBecku ANs KoHeyHoro obbema
1000 cmB. Konu4ecTBo asoTHOM KUCMOTHI creayeT yBenuumBaTh nponopLuoHanbHo. MoXHO Mcnonb3oBaTth
Aapke OGonbluMe HaBecku Ans NpUrotToBneHus 6onee KOHLEHTPUPOBAHHOMO aHanu3vpyemoro pactsopa
Hukensi. OgHako oH AoskeH BbITb pazbaBneH, YTOObI coaepXXaHne HUKEeNs B aHanM3aMpyemMoMm pacTBope He
npesbiWwano 10 r/am3 4na cooTBeTCTBUSA rpaAyMpOBOYHLIM pacTBOpaMm.

11 OT4yeT 06 UCNLITAHUAX

OT4eT 06 ncnblTaHWAX A40SKEH BKIouaTb crneaytowyto uHopmaumio:

a) CCbIfIKY Ha HacTOSALWMIA CTaHAapT;

b) pesynbTaThl aHanu3a;

C) KONMYEeCTBO HE3aBUCUMBbIX MOBTOPHLIX ONpeaeneHunii;

d) nobbie HeobbluHbIe 0COBEHHOCTU, OTMEYEHHbIE B XOAe aHanusa;

e) nbylo onepauuio, He BKITIOYEHHYO B HACTOALWMIA CTaHAapT UM paccMaTpuBaemyto Kak Heobsiza-
TeNbHy!.
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Mpunoxenne A
(obasaTrenbHoe)

AnNbTepHaTUBHbLIA METO, NPUrOTOBIEHUSI U OMUCTKU pacTBOpa HUTPaTa HUKeNA
ANA aTOMHO-abcopOLUMOoHHOro aHanusa ¢ 3TA

WckniountenbHo Bbicokasi yyBcTBUTENBbHOCTE AAC OTA mMeToga npeabsiBnsieT o4YeHb BbICOKME TpebGoBaHUA K
YUCTOTE BCEX UCMOMNb3yeMbIX peakTMBoB. KonmuecTBo onepaumi, BeINONHAEMBIX MPU NPUrOTOBIEHUMU pacTBopa Nnpo6bl,
HeoBX0AMMO CBECTU K MMHUMYMY, YTOGbI n36eXaTh BO3MOXXHOIO 3arpsA3HeHUs pacTBOPa U3 BHELWHUX UCTOYHUKOB. PacTBo-
peHre HAaBECKU B KUCITOTE U NPSIMON aHarnuv3 3TOro pacTBopa OTHOCUTENbHO CTaHAapTHLIX PacTBOPOB, CoAepXallumMx noa-
XOasiWyle martpuuy, siBnsietcsl Haubornee NpoCTbiIM U HaZEXHbIM cnoco6om. OT 4nCTOTbl BbiGpaHHON MaTpuubl U
MCMONb3yeMON KUCIOThl 3aBUCAT Npeaernbl 0bHapyXeHusi MHAWBMAYanbHbIX aHanuToB B Npobe. MoaTomy xenaTenbHo
MMeTb NpPOCTble CNocobbl OUNCTKU PeakTMBOB, KOTOPLIE HE UMEIT JOCTATOYHYIO CTENEHb YMCTOThl. A30THYIO KUCMOTY
MOXXHO OUUCTUTBL NEPErOHKON B annaparte, COCTOSILLEM TOINbKO U3 CTEKNSAHHLIX AeTanen. IKCTpakumen MOXHO yaanuTb 13
HUTpAaTa HUKENsi, O OYE€Hb HU3KUX YPOBHEW, BUCMYT, MEe/lb U CBUHEL.

A1 CywHocTb cnocoba akcTpakumm

Kpatkas skcTpakums pactBopa Hukens [100 r/am3 nukens B 5 % (06beMH.) a30THON KNCNOTE C pacTBOPOM AnbeH-
annguTnokapbamarta UMHKa] B YeTbIPEXXIIOPUCTLIN yrnepogd. Ecnu Heo6xoanmo 3KCTpakumio NOBTOPSIIOT.

OkcTpakums ¢ guTnokapbamarom CnyxuT ansi yaaneHws BUCMyTa, Meau U CBUHUA M3 pacTBOpa HUTpaTa HUKeNs.
CeuHel Hanbonee 4acTo BCTpevalowWwasicsl NpUMech, KOTOpasi BbiMbIBaeTCA M3 dunbTpoBansHon Gymarn Bo Bpems
bUNbTPOBaHWSI OCHOBHOIO PacTBOPa. DKCTPAKUMOHHbIN peareHT ¥ pacTBOP HUKENS BblAEPKXUBAIOT OAHOBPEMEHHO MUHU-
MarbHOe BpEeMSsi, T. K. aKTMBHOCTb AUTMOKap6amaToB CHUXaeTcs Npu UCNONb30BaHUM UMHKOBOW CONKU M B TOXe BpeMs
aByxdasHan cuctema TpebyeT oYeHb KOPOTKOro KOHTaKTa Npu 3KCTpakumn. OuUWEHHBIN OCHOBHOW PacTBOP HUKeNs
He npuroZieH Ans paboTsl, BKITKOYaloLWwen onpeeneHne LMHKAa.

A.2 PeakTuBbl

A.2.1 Unhk au6enannaumokap6amar (C4oH,gN,S,,Zn), pacteop, 0,50 r/iam®
PacteopsioT 100 Mr conm B 200 cM3 4eTIPEXXNOPUCTOrO yIMepoaa. Menonb3yioT CBEXEnNpUIoTOBIEHHbINA pacTeop.

Mpumevyanue—Ilpn pabote ¢ YETBIPEXXMOPUCTLIM YITIEPOAOM 3KCTPaKUMIO MPOBOASIT B TEPMOCTOUKOM
BbITSDKHOM LIKadyy.

A.2.2 AsoTHas kucnota (HNO3), pyo~1,41r/cm®, pasbasnennas 1:19.

A.2.3 Hukens HutpaT, pacteop, 100 r/gm3.

Pacteopsitor 495 r Hutparta Hukens wectueogHoro [Ni(NO,), - 6H,0] B asoTHon kucnote (A.2.2) u pasbasnsioT
Jo 1000 cm3 kucnoToi.

A.3 Metoaguka

A.3.1 3kcrparvpytoT 100 cm® pacTeopa HuTpaTta Hukens (A.2.3) Takum xe o6beMom pacTBopa aubeHsnnanTno-
kapbamaTta UuMHKa B YeTblpexxnopucTom yrnepoge (A.2.1). BerpsixuBatot ¢hasbl B TeueHue Tornbko 10 ¢, a NOTOM No3Bo-
nsT dasam pasgenvtbest. OTOpackiBaoT HUKHWIA CIOW (OpraHnYeckyio ¢aay), 3aTeM NoBTOPSIOT IKCTPAKUMIO CO CBEXKEN
nopumeit (100 cm3) pacTBopa AuBeHsnnaTnokapbamaTom LUHKA.

BetpsixvBaoT B TedeHue 10 ¢, oTGpacbiBaloT OpraHMYeckMm 3KCTPakT U punbTpyloT BOAHYKO dady uvepes
hUnbTPOBanbHYO Bymary cpegHel MIoTHOCTH, KOTopasi NpeABapuTENbHO MPOMbITa a30THOW KUCNOTOM (A.2.2).

A.3.2 MpoBepsitoT BENWYMHY aHANUTUYECKOro CUrHarna ceuHua, nonyvyaemoro B 3TA npu BBegeHUM B HErO oT 5 A0
25 MKN OYMLLEHHOro pacTBopa Ha AnvHe BosHbl 283,3 HM. [OBTOPSIOT OYMCTKY pacTBOpa HUKENs 3KCTPaKuMen, ecnu
3HaveHne abcopbumm npesbicuT 0,01.

MpwuMedaHn e — CBUHEL NOCNEAHUI U3 TPEX CIEAOBLIX ANIEMEHTOB, KOTOPLINM 3KCTParupyeTcsl U3 HUKENeBon
matpuubl. OBbIYHO, ABYX 9KCTPaKLMI OCTAaTOYHO A4S NOMHOIO yaaneHWs BCEX TPEX NPUMECEN.

A.3.3 Pa3bBaensioT ounlleHHblii pacTBop Ao 250 cm® B MepHON konbe ¢ oaHoM MeTKon M 9To 6yaeT OCHOBHOM
pacteop (4.4).
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Mpunoxenne B
(cnpaBouHoe)

CTaTUCTUYECKUIA OTYET O MeXNA6opPaTOPHbLIX UCNBITAHUAX

B HacTosimMi cTanaapT BKNKOYEHLI Pe3ynbTarhl, NOMyYeHHbIe MO NporpaMme MexnabopaTopHbIX WCMbITAHWN,
npoBeAeHHbIX B 11 naGopaTtopusx wectu ctpaH. LecTb 06pa3uor Hukens metannuyeckoro 6einv npoaHanuampoBaHsl BO
BCeW o6rnacTv NpUMeHeHWsi MeToAMK HacTosAwero craHgaprta. W3 Hux vetbipe Gbinu cneuumansHO MPUrOTOBIEHb! B
Ka4ecTBe MaTepurarnoB Ans UCCNeaoBaHWi, CoaepKaux NonHbIM Habop coagepaHuii NpuMecei, pernaMmeHTUPOBaHHbIX
CTaHaapToOM, Tak Kak He MPOM3BOAWUINCH NPOMbILWIEHHBIM cnocobom. MporpamMma ucnbiTaHWi Gelna NpegHasHadeHa ans
onpeaeneHvsi NOBTOPSEMOCTU Y BOCMPOM3BOAMMOCTU METOAA, B COOTBETCTBMM C MOTOXKEHUAMM, NMPUHATLIMU B CTaHaapTe
NCO 5725.

B.1 HopmaTuBHbI€e CCbINKK

MCO 3534 Cratuctumka. CnoBapb 1 CUMBOIbI
MCO 5725 MMpeumnanoHHOCTb METOAOB WchbiTaHui. OnpepeneHve MNOBTOPSEMOCTU U BOCMPOWM3BOAMMOCTU
no pesynbTaraMm MexnabopaTopHbIX UCMbITAHWUNA.

B.2 OnpepeneHun
Ansa yenen aToro NPUNOXeHsi NPUMeHNMbI onpeaeneHus, NpuHaTole B cTaHgapte CO 3534.
B.3 MnaH nporpammbl NCNbLITAHWN

B.3.1 lMporpamma ncnbiTanuii 6eina paspabotaHa Tak, 4Tobbl Kaxgas N3 y4acTBYIOWMX B 3KCNepuMeHTe nabopa-
TOpUWI, aHanuavpoBana no TpPW HaBecku OT Kaxgoro obpasua u npedcraBnsna oTHeT O TPexX, He3aBNCUMMO MOMNYYEHHbIX
pesynbTartax no gaHHOW MeToauke.

B.3.2 Kaxgblii He3aBUCUMBIV pe3ynbTaT NoMNyYeH B NpoLecce BoIMONHeHWsi Tpex atommusaumuin (7.4.1.9).

B.4 O6pa3ubl ANA NCNbITAHWUA

B.4.1 YeTblpe 06pasua aAns UcrbiTaHuin 6b1nm cneunanbHO NPUroTOBIEeHbl CNOCOGOM NITAaBIeHUS! BbICOKOUYUCTOIO
HUKens 1 aoGaBneHMeM CriefoBbIX 3NIEMEHTOB C NOCNEAYIOWUM BEIIMBAHMEM NNaBa B BOAY ANA NONyYeHWUs rpanyn. Ycno-
BWS NPOBeeHsi npouecca 6binm BbiGpaHbl Takmmu, 4Tobbl nonyqmncs obpaseu nogo6HbIN TOHKON CTPYXKKE OT CBepnaunm
oT dpe3sbl. [ins o6ecneveHus ogHopogHoCcTH 06pasLoB AnA aHanusa, 6eina otobpana dpakums rpaHyn no wkane Tannepa
(-28 + 65)unm (—0,60 mm + 0,21 MM) OT KaXXAOrO U3 NPUIOTOBNEHHBLIX 06Pa3LoB.

B.4.2 1Ba o6pa3sua ans ucnsiTaHWi NPeACcTaBNANU CO60M NPOMBILLNEHHBIA NOPOLWOK HUKENA N (DPE3EPHYI0 CTPYXKKY,
B3ATYI0 OT KOBaHOW 3aroTOBKU HUKers. [Ins npurotoBneHnA ctaHaapTHbIX pacTBOPOB, kaxgasa nabopaTtopus 6bina obec-
neveHa npomMbILLIMEHHbIM MOPOLUKOM BbICOKOHUCTOIO HUKEeNA.

B.5 Cratnctnyeckmne o6pabotkm

B.5.1 KomnbloTepHas nporpamma

KomnbioTepHasi nporpamma 6bina ucnonb3oBaHa ansa cTatTMCTMYECKOro aHannaa pesynbraTtoB U3MepeHni B COOT-
BeTcTBUM ¢ ICO 5725. Mo aTol nporpamme BbIMMCNANN CPeAHES 3HAYEHNE Pe3yNbTaToB, BHYTPU- U MexnabopaTopHble
CTaHOapTHbIE OTKIIOHEHUSI U COOTBETCTBYICLLIME UM NOBTOPSEMOCTb U BOCNPOU3BOAUMOCTL. Bbinv npoBegeHsbl pasnuyHbie
CTaTUCTUYECKME pacyeTbl, UTOGbI BbiISIBUTL BbIGPOCHI B pe3ynbraTtax u oTépakoBaTe uX.

B.5.2 Ctatuctmyeckas o6pabotka ona BbiABNeHUA BbiGpocos

lMpoBepka gaHHbIX Ha COOTBETCTBUE KpuTepusam KoxpaHa n [lukcoHa npoBogunmnch HE3aBUCUMO C YPOBHEM OBE-
putenbHoi BeposiTHOCTU 95 % B cooTBeTCcTBUM C TpeboBaHnamu NCO 5725. MpuHumn kputepus KoxpaHa coctouT B TOMm,
YTO COBOKYIMHOCTb pe3ynbTaToB npeacraensieT cobom BbIGPOC, ecnn oTHOWEHUe BbIGOPOYHON Aucnepcun pesynbTaToB
O/IHOrO aHamNMTUKa N BHYTpUNabopaTopHOM AUCMEPCUN MO OTHOLEHUIO K CyMME APYTUX AUCMEPCUIN NPeBbIWwaeT Tabnuy-
Hoe 3HaueHue kputepusi Koxpana. Mo kputepuio [lukcoHa onpeaensioT, OTNNHAETCA Nn CpefHee 3HaYeHne pe3ynbTaToB
aHanuTVKa unu NabopaTopum CIIMLIKOM CUIBHO OT CPEAHUX 3HAYEHUI pe3ynbTaTos Agpyrmx nabopartopui.

B.5.3 BbluncneHve noBTOPA€MOCTH N BOCTIPON3BOANMOCTH

PesynbTathl UCcnbiTaHUiA Bcex nabopaTopui, y4acTBYIOWUX B Nporpamme ucnoitanmni 6uinm o6paboTtaHbl B COOTBE-
TCTBUM C NonoxeHnsaMm MCO 5725, 4Tobbl NONy4nTh AA@HHLIE 0 3HAYEHUAX BHYTPU- U MexxnabopaTopHbIx gucnepceui. beinm
paccuMTaHbl COOTBETCTBYIOLLME NOBTOPAEMOCTb M BOCNPOU3BOAUMOCTb.

B pesynbTarte 06paboTku nonyyeHbl crieayowme AaHHbIe:

r=2,83s2, (8.1)

rae s2 — BHyTpunaGopaTopHas ANCTepCus;
r — npeaen NoBTOpsIEMOCTY;
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R=283./(s2 +s2), (B-2)
rae R — npeaen BOCNpon3BOAUMOCTH;
sg — MexnabopaTopHas gucnepems.

B.6 Pe3ynbTaThbl CTATUCTMY4ECKOro aHanm3sa

B.6.1 Pe3ynbTaTbl CTATUCTUHECKOrO aHanu3a Ans BCeX aneMeHToB, BO BCel 06nacTn NpMMEHEeHNA HacTOSILLEro
cTaHgapTanpeactaeneHs B Tabnuue B.1.

B.6.2 lMpu oueHke 3TUX pe3ynbTaToB criedyeT NpMHUMaTh B pacHeT TO, 4To o6pasupl Ans mexnabopaTopHbIX
UCNbITaHWUi BbiNy NPUFOTOBIEHbI B N1a60paTOPHbLIX YCINOBUSIX M MOTYT GbiTb MEHEe 0AHOPOAHbLI MO CPABHEHUIO C KOMMEP-
YeCcKUMK CTaHZapTHEIMKU o6pasuamu.

B.6.3 B HekoTopbix NabopaTopusix NONHas NporpamMmma ucrnbiTaHui BbINONHEHAa He ANs Bcex 06pas3LoB, 4To orpa-
HUYMO KONMMYECTBO AaHHbIX MCMOMb30BaHHbIX AN 3TOr0 CTATUCTUYECKOrO OTHeTa.

Tabnwuua B.1— Pesynbrarsl CTaTUCTUHECKOrO aHanu3a

Konu4ectso BHyTtpuna6o- Mexnabo-
CraHpapTHbIf Ne naBopa- MPUHATBIX Cpeanee paTopHoe paTtopHoe Mpegen Mpegen
3HayeHue, noeTopsie- BOCIMPOU3BO-
obpasel, TOpUK pes3ynbLTaToB, e cTaHaapTHoe | cTaHpapTHoe MOGTH I numocTh R
% OTKNOHEHUE S, | OTKIIOHEHUE S;,
Cepebpo
H79 9 100 0,20 0,04 0,05 0,10 0,17
P45 10 90 44 0,13 0,35 0,4 1,1
P44 11 100 7,6 0,21 0,82 0,6 2,4
MblWbsK
P45 6 100 3.1 0,18 0,14 0,5 0,63
P44 7 86 6,8 0,18 0,40 0,5 1,2
P46 7 100 8,2 0,58 1,29 1,6 4,0
H79 6 100 16,4 0,54 0,74 1,5 2,6
Buemyt
P45 10 90 8,0 0,39 0,52 1,1 1,8
P46 11 100 8,6 0,41 0,72 1,2 2,3
P44 11 91 11,5 0,45 0,51 1,3 1,9
Kagmwui
P44 10 90 0,58 0,05 0,03 0,15 0,17
P45 9 89 14 0,1 0,23 0,3 0,7
P46 10 90 1,8 0,08 0,27 0,2 0,8
Ceurel
P42 11 82 0,26 0,04 0,12 0,11 0,36
S65 10 90 1,5 0,14 0,11 04 0,5
P45 10 90 3,9 0,18 0,25 0,5 0,9
P46 11 100 8,5 0,33 0,49 0,9 1,7
Cypbma
P44 7 71 2,8 0,13 0,30 0,36 0,9
P46 10 100 8,5 0,72 1,94 2,0 59
S65 9 78 12,0 0,61 0,91 1,7 3,1
CeneH
H79 6 100 1,3 0,1 0,29 0,3 0,9
P46 8 88 6,3 0,56 0,33 1,6 1,8
P45 7 100 8,3 0,54 0,76 1,5 2,6
Onoeo
H79 8 100 2,5 0,25 0,35 0,7 1,2
Tennyp
P79 7 86 0,48 0,04 0,09 0,10 0,27
P44 9 100 2,0 0,18 0,32 0,5 1,0
P46 9 100 84 0,56 0,85 1,6 29
Tannun
S65 8 75 0,65 0,06 0,055 0,17 0,23
P44 10 100 2,0 0,12 0,27 0,3 0,8
P46 10 80 8,6 0,13 0,66 0,4 1,9

10
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Mpwunoxenune JA
(cnpaBo4Hoe)

CBefleHUs1 0 COOTBETCTBUM CCbIITOYHbIX MeXAyHapoAHbIX CTaHAapTOoB
HauMOHaNnbHbIM CTaHOapTamM U .qe|7|cTBy|ou4v|M B 3TOM KayecTBe
MeXrocygapcTtBeHHbIM CTaHAapTaM

Ta6nwuua OA1

O6o3Ha4YeHME CCbINOYHOro CrteneHb 0O60o3HavYeHne M HAMMEHOBAHUE COOTBETCTBYIOLLErO HALMOHATBLHOIO,
MeXOyHapoaHOro ctaHaapTa COOTBETCTBUA MeXrocyapcTBEHHOro ctaHaapTa
ISO 385-1:1984 MOD FOCT 29251—91 (MCO 385-1—84) «[Mocyaa nabopaTopHas cTek-
nsiHHas. bropeTkn. YacTtb 1. Obwue TpeboBaHusy
ISO 648:1977 MOD FOCT 29169—91 (MCO 648—77) «lMocyaa nabopaTopHas CTek-
nAHHasA. [TneTkM ¢ 0gHON MeTKOW»
1ISO 1042:1998 — *
ISO 5725-1:1994 IDT [OCT P UCO 5725-1—2002 «To4YHOCTb (NPaBUNbHOCTE M Npeuu-
3UOHHOCTL) METOACE U pe3ynbTaToB uamepeHuin. Yactb 1. OCHOBHbIE
NONMOXEHWA U oNpeaeneHna»
ISO 5725-2:1994 IDT FOCT P UCO 5725-2—2002 «To4YHOCTb (NPaBUNbHOCTE M Npeuu-
3UOHHOCTb) METOAOB U pe3ynbTaToB uamepenui. Yactb 2. OcHOBHON
MeToZ onpeaeneHus NOBTOPAEMOCTM M BOCNIPOM3BOAVMMOCTM CTaHAap-
THOIO MeToaa N3MEpPEHUny
ISO 5725-3:1994 IDT FOCT P UCO 5725-3—2002 «To4YHOCTb (NpaBUNbHOCTb M Npeuu-

3MOHHOCTL) METOAOB U pe3ynbTaToR uamepeHuin. Yactb 3. MNMpomexy-
TOYHbIE MOKa3aTenu npPeumMsnoHHOCTM  CTaHAapTHOro  MeToaa
W3MEpPEHUIN»

paumn.

BETCTBUA CTAHAAPTOB:

* COOTBETCTBYHOWMIA HALUMOHASBHBIN CTAHOAPT OTCYTCTBYET. [lo ero yTBepXAeHNs peKOMEHAYETCA UCMONb30BaThb
nepeBos Ha PYCCKUM A3bIK AAHHOTO MEeXAyHapoaHOro cranpapta. lepesop AaHHOroO mexayHapogHoro craHgapra
HaxoguTcs B PeaepanbHOM MHGOpMauMoHHOM (hOHAE TEXHUUECKUX pPernameHToB u ctaHgapToB Poccwiickon depe-

MpumeyaHune—B HacToswel Tabnuue ncnonb3oBaHbl cregyiowme ycrioBHble 0603Ha4eHns1 CTeneHn cooT-

- IDT — naeHTuuYHbIE CTaHAapThI;
- MOD — mogndurumpoBaHHbie CTaHAAPThI.

1"
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YOK 669.14:620.2:006.354 OKC 77.120.40

KntoueBble crioBa: HUKerb, XMMUYECKUA aHanus, onpedeneHve cogepxaHusi, cepebpo, MbILWbSAK, BUCMYT,
KaZIMUI, CBUHeLL, cypbMa, CeneH, oroBo, Tenmnyp, Tannvin, cnekTpoMeTpuiecknii MeTod aToMmHon abcopbunm
C 3NEKTPOTEPMNYECKON aToOMU3aLMein

Pepaktop A.A. Jlucke
TexHuueckui pegaktop B.HO. ®omuesa
Koppektop M.C. Kabawosa
KomnbtotepHas Bepctka U.A. Hanelikurol

CpaHo B Habop 31.03.2016.  Moanucawo B nevats 18.04.2016.  dopmat 60 x 84%.  aprutypa Apuan.
Yen.new.n. 1,86, Yu.-usg. n. 1,45,  Tupax 32 aks.  3ak. 1083.

W3paHo u otnedataHo Bo YN « CTAHAAPTUH®OPM», 123995 Mocksa, paHaTHbIi nep., 4.
www.gostinfo.ru info@gostinfo.ru
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