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27 pekabpsa 2002 r. Ne 184-93 «O TexHWYeCcKOM perynMposaHin», a npasuna npuMeHeHuns HaumMoHanbHbIX
ctaHgapTtoB Poccuitckoin egepauun — FOCT P 1.0—2004 «CtangapTtusauus B Poccuiickon ®enepauumu.
OCHOBHbIE NONOXEHNsI»

CBepeHusi o cTaHpapTe

1 PASPABOTAH Hay4yHo-uccnegoBaTenbckMM WMHCTUTYTOM nuenosoactTea Poccenbxosakagemum
(THY HWW nuenosoacTBa Poccenbxo3akagemun) n OBWECTBOM C OrpaHU4EHHOW OTBETCTBEHHOCTbIO
«AHanuMTU4ecknin LeHTp Anmcy

2 BHECEH TexHuueckum komnteToM no ctangaptusaumnm TK 432 «Muenosoactso»

3 YTBEP>XOEH VI BBEAEH B JENCTBWE Mpukasom PefepansHOro areHTCTBa No TeXHUYECKoMy pery-
nupoBaHuio U MeTponorum oT 27 aekabps 2007 r. Ne 461-ct

4 BBEJEH BMNEPBbIE

UHgpopmayusi 06 UsMeHeHUsIX K HacmosileMy cmaHOapmy rybnukyemcs 8 exe200HO u3dasaeMom
UHGhopMayUOHHOM ykazamene «HauuoHanbHble cmaHO0apmbl», @ MeKCcm UsMeHeHUl U ronpasoK — & exxeme-
CAYHO U3DasaeMbiX UHGHOPMAULUOHHBIX yKasamersix « HayuoHanbHble cmaHdapmel». B criiydae nepecmMompa
(3aMeHbl) Unu omMeHbI Hacmosiuje2o cmaHOapma coomeemcemayroujee yeedomeHue 6ydem onybnukosaHo
8 EXKEMECSIYHO U30asaeMoM UHGhOpMayUOHHOM yKasamene «HavuoHansHblie cmaHOapmel». Coomeememay-
owas uHgopmauus, yeedomMrieHue U mekcmai pasMelyaromcsi makxe 8 UHghopmMalyUoHHOU cucmeme obuie2o
ronL308aHuUsi — Ha oghuyuansHoM catime @edeparibHo20 azeHmemea o MexHU4ECKOMY pe2ynuposaHuio u
Mempoiioeuu e cemu IHmepHem
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HAUNWOHANBbHBLIA CTAHOAPT POCCUUCKON OSOEREPALUUMNU

ME[, HATYPAJbHbIN

MeToabl onpegeneHua rugpokcumetundypdypansa

Natural honey. Methods for determination of hydroxymethylfurfural

Dara BBegeHnsa — 2009—01—01

1 O6nacTb NpMMeHeHuA

HacTtoswuin ctaHgapT pacnpocTpaHsaeTcs Ha HaTypanbHbIi Med (danee — mMe) U ycTaHaBnuBaeT crie-
Jyolime MeToabl onpedeneHus rugpokcumetundypdypans:

- BbICOKO3((PEKTUBHON XMAKOCTHOW XpoMaTorpadumn (BOXKX) (ananasoH nsamepsemoro cogepxaHus
rugpokcumeTundgypdypans ot 1,0 go 85,0 mr/kr);

- cnekTpooToOMEeTpUIECKNiA Mo YanTy (AnanasoH N3MepsieMoro cogepxaHus rugpokcumetundypdy-
pansioT 1,0 8o 85,0 mr/kr);

- boTokonopumeTpudeckuin no BuHknepy (gnanaszoH namepseMoro cogepxaHuna rugpokcumetundyp-
dypans ot 1,0 oo 85,0 mr/kr);

- peakuusa CenusaHosa-dure Ha rmapokcnumeTundypdypans.

2 HopmaTtuBHbIe CCbINKH

B HacTosileM cTaHaapTe UCNoNb3oBaHbl HOPMaTUBHbIE CChINKU Ha cneayoLwmne ctaHaapThbl:

FOCT P NUCO 5725-1—2002 To4HOCTb (MPaBWUibHOCTL U NPELM3NOHHOCTL) METOAO0B U pesynbTaToB
nsmepeHuid. Hactb 1. OCHOBHbIE NONOXEHNS U onpegeneHnst

FOCT P UCO 5725-6—2002 ToyHOCTb (MpaBubHOCTb N NPELN3NOHHOCTL) METOAO0B U pesynbTaToB
n3MmepeHui. Hactb 6. icnonb3oBaHue 3Ha4eHUA TOYHOCTN Ha NpakTuKke

FOCT P 51568—99 Cuta nabopaTopHble U3 MeTanMyeckoin NpoBOMoYHON ceTk. TexHu4eckue ycro-
BUSA

FOCT P 52501—2005 (MCO 3696:1987) Boaa ans nabopaTopHoro aHanusa. TexHudeckue ycrnosus

FOCT 61—75 PeakTusbl. Kucnora ykcycHas. TexHudyeckue ycrnosus

FOCT 1770—74 Mocyna mepHasa nabopatopHas cTeknsaHHasa. LinnMHapel, MeH3ypku, konbbl, Tpobupki.
O6Lwme TexHUYECK1e YCroBus

FOCT 3118—77 PeakTuBbl. Kucrniota consiHasi. TexHudeckune ycrosus

FOCT 4207—75 Kanui xxenesncTtocnHepoancTelil 3-Bo4HbIA. TeXHUYecKue ycrnosus

[OCT 5823—78 LInHK yKCyCHOKUCTIbIN 2-BOAHBIN. TeXHUYeckne ycroBus

FOCT 6709—72 Boaa anctunnupoBaHHas. TexHu4eckue ycnosus

FOCT 9147—80 Nocyna n o6opyaosaHue nabopatopHble hapdoposbie. TEXHUYECKUE YCNOBUS

FOCT 9805—84 CnupT 130NponuioBblin. TeXHUYeckne ycrioBus

FOCT 9970—74 Pe30opLUuH TeXHNYeCcKUn. TexHn4eckue ycrnosus

FOCT 14919—83 OneKkTponnuThl, 3NEKTPONIINTKX U XKapoUHble anekTpolkadbl 6biToBble. ObLme Tex-
HUYeckue ycnosuns

FOCT 17299—78 CnupT 3TUMOBLIN TEXHNYECKUN. TexHUu4eckne ycrnosus

FOCT 19792—2001 Mea HaTypanbHblA. TeXHNYecKue ycrosus

UzpaHve opuumansHoe
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FOCT 24104—2001 Bechbl nabopaTtopHble. O6umne TexHuueckue TpeboBaHus

FOCT 25336—82 Nocyaa 1 o6opyaoBaHue nabopatopHble CTeKISIHHbIE. TUMbl, OCHOBHbIE NapameTpbl
1 pasmepbl

FOCT 28498—90 TepMoMeTPbI JKMOKOCTHbIE CTekNAHHbIE. ObLne TexHUYeckue TpebosaHusa. Metoabl
ucnbiTaHUn

rOCT 29169—91 (MCO 648—77) Mocyaa nabopatopHasi cTeknsHHas. MuneTky ¢ ogHON OTMETKOM

FOCT 29227—91 (MCO 835-1—81) Nocyaa nabopaTopHas cTeknsaHHas. MNuneTkn rpagynpoBaHHbIe.
YacTtb 1. O6wme TpebosaHns

rOCT 29228—91 (MCO 835-2—81) Mocyna nabopaTopHas cTeknsiHHasA. MneTkn rpagyMpoBaHHble.
YacTb 2. MuneTtky rpagympoBaHHble 6e3 ycTaHOBAEHHOrO BpEMEHU OXXuaaHusa

MpwumeyaHun e — MNpn NONb30BaHUK HACTOSLLUM CTAHAAPTOM LienecoobpasHo NPOBEPUTL AENCTBUE CCbINOY-
HbIX CTaHAAPTOBR B UHCHOPMALMOHHOM CUCTEME 06w ero Nnonb3oBanns Ha oduLmMansHoMm cante degepanbHoro areHTcTBa
Mo TEXHUHECKOMY PErynUpoBaHNIO M METPOTOTUM B CeTW VHTEPHET UIK MO eXeroaHo u3gaBaeMoMy UHOPMALUOHHOMY
ykasatento «HaunoHaneHble CTaHAapTbi», KOTOPLIN ONYGNMKOBaH MO COCTOSIHUIO HA 1 IHBaps TEKYLLLEro roaa, 1 no CooTeeT-
CTBYIOWUM EXEMECSHHHO U34aBaeMbIM UHDOPMALIMOHHBIM YKa3aTernsim, onybnmkoBaHHbLIM B TeKyLLeM rogy. Ecnu cceinou-
HbIN CTaHAAPT 3aMeHeH (M3MeHEH), TO NPU NOMb30BaHUM HACTOSLLMM CTaHAAPTOM CrefyeT PyKOBOACTBOBATLCA 3aMeHsII0-
WM (M3MEHEHHBIM) CcTaHAAPTOM. Ecnu cCbiNoyHbI cTaHaapT oTMeHeH 6e3 3ameHbl, TO NonoXxeHue, B KOTOPOM JaHa
CCblNKa Ha Hero, NPUMEHNAETCS B HacCTu, He 3aTparvBatoLLei STy CCbIIKY.

3 MeTtoabl onpeaeneHns coaepxaHusa ruapokcumetTundypdypans (FTMP)

MeToabl no3BonsloT onpedensiTe cogepXxaHue rugpokeumeTundypdypana [5-(rmapokcume-
TUn-)-cpypan-2-kapbanbgernaa (FM®)] 8 HaTypanbHom meae.

3.1 OnpeaeneHue cogepxaHusa rugpokcumeTundypdypansa (FM®) meTogomM BbicokoaddekTuB-
HOM XXMAKocTHOoN XpoMmaTorpadpum (BIXKX)

MeToa ocHoBaH Ha npuMeHeHUU ob6palleHHO-haszHOW BbICOKOI(EMEKTUBHON XNAKOCTHON XpoMa-
Torpadun (BAXKX). CoaepxarHue MM cukcupyeTcs crnekTpodoToOMETPUIECKUM ASTEKTOPOM B ynbTpaduo-
neTtoBoW obnacTu cnekTpa.

MeToga BKntoyaeT crieaytoLme atansb:

- MOCTPOEHME KanubpOBOYHON NPSMON;

- pacTBOpeHWe HaBeckn Meaa B AMCTUNNIMPOBaAHHOW BOAE;

- pobaBneHue K pacTBopy Mefaa pactsopos Kappesa | v Il Ansa ocaxaeHus NnpoTenHoB 1 ctabunusauum
M® B BOgHOM pacTBOpE;

- bunbTpauuio Noy4eHHOro pacTeopa;

- onpegeneHue cogepxanusa MM® Ha XUOKOCTHOM XpoMaTorpade, cHabxeHHOM Y P-AeTeKTopoMm.

OwnanasoH onpegenerus cogepxaHuns FM® B aHanusmpyemom mege ot 1,0 go 85,0 mr/kr.

MeToa npyMeHsIoT NPY BOSHUKHOBEHWUW pasHornacuii B oLeHKe kavecTsa NpoayKuuu.

3.1.1 CpeacTsa MsMepeHUil, BcnoMmorartenbHoe o6opyaoBaHue, matepuanbl U peakTUBbI

3.1.1.1 Xpomatorpad Ans XnakocTHON XpoMaTorpadnn, COCTOSILLNIA:

- 13 rpaAVeHTHOro Hacoca BbiCOKOro AaBrieHns ¢ nogayen anoenta ot 0,1 40 5,0 cM3/Muk;

- TepmocTaTa KONOoHOK;

- WHXeKTOpa UNn aBToOCEMMIEpa;

- cnektpodoToMeTpudeckoro Yd-geTekropa;

- cucTembl 4ns cbopa n 06paboTku AaHHbIX.

3.1.1.2 KonoHka xpomatorpadudeckas ¢ cunnkarenem (C18) c npuBNTbLIMU OKTaAeLUMbHBIMA FpyNnamm
Tuna Eclipse XDB-C18 ¢ pasmepom yacTtu, 5 MkM, 4nvHoi 150 MM, BHYTPEeHHUM AMameTpom 4,6 Mm.

3.1.1.3 TpegakonoHka ¢ kapTpumkem Phenomenex C18 (ODS) 4 x 3 mm.

3.1.1.4 CnekTpodoTOMETpP, NOIBOMAOLWMNA MPOBOAUTL U3MEPEHWUE ONTUYECKOW MIOTHOCTM NPU ANUHE
BOMHbLI 210—380 HM.

3.1.1.5 KioBeTbl KBapLieBble C TONLLMHOM CNOsi pacTBopa, NornoLLatoLLero cBeT, pasHoi 1 cm.

3.1.1.6 Mukpowwnpuubl BMecTuMocTbio oT 10 4o 50 MK ANs XXWMAKOCTHON XpoMaTorpaduu (B cnydae
NCMONbL30BaHMUS MHXeKTopa).

3.1.1.7 Annapart ans scTpsixmsaHus npo6 Tuna ABY-6C no [1].

3.1.1.8 Becbl nabopatopHele no MOCT 24104 ¢ npedenom AonyckaeMoil abCcontoTHON NOrpelHoCTr
opHokpaTHoro BaseLwwnsaHns = 1,0 mr.

3.1.1.9 Cuctema nony4veHus soasl kBanudukauum ans BOXX Millipore Simplicity nnn aHanorunyxas.

3.1.1.10 Kon6kl MepHble HanueHble 2-50-1, 2-100-1 no FOCT 1770.
3.1.1.11 Munetkn 2-1-1-1no FOCT 29227, FOCT 29228.
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3.1.1.12 MuneTtkun 2-2-25 no MOCT 29169.

3.1.1.13 1-kaHanbHble MexaHudeckMe [03aTopbl C BapbUpyeMbiMM 0ObemMaMu [A03MPOBaHUA
10—100 mkn, 100—1000 mkn, 1—5 mn 1-ro knacca TOYHOCTH.

3.1.1.14 dunbTp HENNOHOBLIA UMNOPTHBIN Ha WNpuLe ¢ pasmepom nop 0,45 mkm (13 mm Nylon 0,45 uym
(Waters)).

3.1.1.15 Bansa soaaHas no [2] unu wkad cywmnsHeii no FOCT 14919.

3.1.1.16 Cuto nabopaTopHoe 13 MeTannuueckoin cetkuno FOCT P 51568.

.1.17 Wnatens na6opaTtopHbliii no [3].

.18 AueTOHUTPUM ANs XKUAKOCTHOW XpoMaTorpacbum no [4].

.19 Bopga guctunnuposaHHasa no FOCT 6709.

.20 Bopga ansa nabopatopHoro aHanusa no FOCT P 52501 kateropun 1.

.21 KanuixenesnctocnHepoancTeiii 3-eoaHbln [K4Fe(CN)g- 3H,0], x. 4., no TOCT 4207.
.1.22 LInHK yKeycHOKMCNbIN 2-80aHbIN [Zn(CH3CO0), - 2H,0], x.4. no FOCT 5823.

3.1.1.23 5-TmapokcumeTundypdypans (FTM®P) ¢ cogepkaHnem o0CHOBHOMO BellecTBa He Hke 99 %,
Aldrich, kaTanoxHbln Homep Ne H4080-7.

[lonyckaeTca npuMeHeHWe Apyrnx cpeacTB U3MepeHunia, BcromoraTtenbHoro 060pyaoBaHus, He ycTynato-
LLMX BblILLEYKa3aHHbIM MO METPOMOTMYECKAM U TEXHUYECKM XapaKTepucTukam 1 obecrneqnsarow MM Heobxo-
AVMYI0 TOYHOCTb U3MEPEHNS, a TakKe peakTrBbl N0 KaYeCTBY He XYKe BbllleyKasaHHbIX.

3.1.2 Ycnosusa xpomaTorpadpuyeckoro aHanmnsa:

- konoHka Eclipse XDB-C18, 5 Mkm, 150x 4,6 mmno 3.1.1.2;

- NpeakonoHka ¢ kaptpuopkem Phenomenex C18 (ODS)4x 3 mmno 3.1.1.3;

TemnepaTtypa — (30+1) °C;

- 3noupoBaHue (rpaguneHT):

0—7 mnH — Bopa/aueToHUTpuUn 97/3,

7,0—7,5 MnH — Bopa/aueTtoHunTpun 97/3 — Boaa/auetoHuTpun 0/100,

7,5—12,0 MmH — Boga/aueTtoHnTprn 0/100,

12,0—12,5 mnH — Boaa/aueTtonuTpun 0/100-eoaa/aLeToHnTpmnn 97/3,

12,5—17,0 MnH — Boaa/aLeToHUTPUN 97/3;

- ckopocTb noToka — 1,0 cM3/MUH;

- 0o6bem BBOAMMON Npobbl — 20 MKIT;

- peTekTop — AuMogHasi MaTpuLa: AvanasoH OAHOBPEMEHHO AeTEKTUPYEMbIX AnvH BonH 210—380 HM ¢
lwarom 2 HM, paboyas AfmHa BonHbl — 283 HM;

- BpeMs yaepxusaHus rM® (7,0 £0,3) MuH.

3.1.3 Or6op npo6

3.1.3.1 OT160p Npo6 — no MOCT 19792.

3.1.4 NoaroroBka npo6bl Meaa K UCNBITaAHUIO

3.1.4.1 3akpucTannuMsoBaHHbIN Mea NpeaBapuTenbHO pa3MsrdaloT Ha BoAsiHoW 6aHe Uy B CYLUNMNBHOM
wkady (cm. 3.1.1.15) npu Temnepatype He Bbiwe 40 °C n npogasnueaioT wnatenem (cm. 3.1.1.17) vepes
MeTannuyeckoe cuto (cMm. 3.1.1.16).

3.1.4.2 CoToBbIlA Meq pacnevaTbiBaloT U OTAENSAT OT COT MpU MOMOLUW MeTannmMyeckoro cuta 6es
HarpeBaHus.

AHanuaupyemyio npoby meaa TwaTtenbHo nepeMeLlnBaloT He MeHee 3 MuH. Mpu nepemelmsaHumn obpa-
LWalT BHUMAHKE Ha To, YToGbl B Mea Nonano MeHbLue BO3ayXa.

3.1.5 MoaroroBka k NpoBeAeHUIO aHanNu3a

3.1.5.1 MpuroToBreHne OCHOBHOTO cTaHaapTHoro pacteopa MM MaccoBoit KoHUeHTpaLmein 500 Mkr/cm3
(pactBOp A)

(0,050 +0,001) r TM® (cm. 3.1.1.23) B3BELIMBAIOT U PACTBOPSIIOT B BoAe AnsA nabopaTopHoro aHanvsa no
3.1.1.20, KONMYECTBEHHO NEePEeHOCHT B MepHYHo konby no FOCT 1770 BMecTuMocTbio 100 cm3, foBoasAT Ao MeT-
K1 BoAon Ans nabopaTopHOro aHanvsa u TwartensHo nepemelunsatot. MNonyyaioT pactesop A. Cpok XxpaHeHua
pacTBopa A B xonoaunbHuKke npu temnepatype 4 °C — He 6onee 3 mec.

3.1.5.2 lMpuroToeneHue paboyero ctaHaapTHoro pacteopa MM® MaccoBoil kKoHLEHTpaLel 2 Mkr/cm3
(pactBOp B)

Anuksoty 0,2 cm3 pacTBopa A nepeHocsIT B MepHyto konby no FOCT 1770 BMecTumMocTbio 50 cM3, AoBo-
OAT 40 MeTKU BoAoM AN nabopaTopHOro aHanuaa u TwartenbHo nepemeluvsaioT. MNony4yatoTt pacteop b, koTo-
pbIi UCNOMbL3YIOT NpU kKaNUBpoBKe xpomaTorpada.

Cpok xpaHeHus pacteopa b npu koMHaTHOM Temnepatype — He 6onee 1 cyT.

3.1.5.3 OnpeaeneHune TOYHOM MaccoBoW koHUeHTpauun TM® B pactBope b
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OnpegeneHne TOYHOM MaccoBO KOHUEeHTpauun FTM® B pacTBope b NpoBoAsAT ¢ NOMOLLbIO Yd-cnekTpo-
doTtomeTpa (cMm. 3.1.1.4), U3amepsist ONTUYECKYIO MIIOTHOCTL NPU ANMHE BOMHBLI 285 HM, pacTBOPOM CpaBHEHUS
CNyXuT BoAa Ans nabopaTopHoro aHanusa (cm. 3.1.1.12).

TOYHYO MaCCOBYHO KOHLIEHTpaLMIO rnapokcumeTundypdypans B pabovem ctaHaapTHOM pacteope C,
Mr/am3 unm Mkr/em3, paccunTesatoT Mo hopMyne

¢ = AM-1000 _ A-1000 (1)
LE 1-13357

roe A — onTuyeckas MAoTHOCTb pacTBOPa;
M — monekynsipHasa macca F'M® (M= 126 r/monb);
1000 — koadhb1umMeHT nepecyeTa Mr B MKT;
L — TonwuHa criost pacTeopa B kBapLieBor kioBeTe (cM. 3.1.1.5), paBHas 1 cM;
E — koadduULMeHT MOMAPHOI 3KCTUHKLIMM AN BoaHOoro pacTeopa (£ = 16830 cM2/MMOnb).
3HadeHue OTHOCUTENBHOWM MOrpPeLHOCTM OnpeaeneHust MaccoBon kKoHueHTpauuumn FTM® B pacTeope ¢
nomoLLbto YP-cnekTpohoTOMETpU He AOMKHO NpeBbIlWaTth 5 % npu BeposaTHocT P=0,95.
3.1.5.4 TpurotoBneHune pacteopa Kappesal
B MepHoii konbe BMecTuMocTbio 100 cm3 pacTeopsaioT B AUCTUNNMpoBaHHoi Boae (cm. 3.1.1.19)
(15,00 = 0,01) r kanusa xenesmctocuHepoaucToro 3-soaHoro (cm. 3.1.1.21), noBoAAT AUCTUNNIMPOBAHHON
BOAOW OO METKM 1 TLaTenbHO nepemelumnsaloT. Cpok XpaHeHUs Mpy KOMHaTHOW TemnepaTtype — 6 mMec.
3.1.5.5 TMpuroToeneHue pacteopa Kappesa ll
B MepHoi konbe BMecTMocTbio 100 cm3 pacTBopsaloT B AUCTUNNMPpOBaHHoOM Boae (30,00 £0,01) r unHka
YKCYCHOKUCNOro 2-s8o4Horo (cM. 3.1.1.22), nosoasAT AMCTUNIIMPOBAHHON BOAOK 0 METKMU U TLaTEeNbHO nepe-
MewnsatoT. Cpok xpaHeHUss — 6 Mec.
3.1.5.6 TMocTpoeHue kanubpoBo4Horo rpacmka
B MepHbIx konbax BMecTUMocTbio 50 cm3 roToeaT pactsopbl TM® MaccoBoit koHLeHTpauumein 0,02; 0,1;
0,5:1,0; 1,51 2,0 mkricm3 nyTeM AoBeAeHUs 40 MeTKU BoAoN A nabopaTopHOro aHannaa CooTBETCTBYHOLWMNX
konunyecTB pactBopa b B cooTBeTCTBUM € Tabnuueld 1.

Ta6bnwuua 1
KoHueHTpaums kannbpoBOYHO- 0,02 0,1 0,5 1,0 1,5 2,0
ro pacTeopa, Mkr/cm®
O6bem pacteopa b, cm® 0,5 2,5 12,5 25,0 37,5 50,0

Kaxablin pacTBOp XpomatorpadupytoT He MeHee Tpex pas. [Mpu nocTpoeHUn kanubpoBoyHoro rpadumka
Ha ocy abcLMce OTKNaAbIBaOT KOHLEHTpaLmio paboyero cTaHaapTHOro pacteopa B MKr/cM3, a no ocu opaun-
HaT — cpefHue 3HavyeHust nnowagen Nukos. KanubpoBouHbIi rpaduk AomKeH ObiTb MMHENHBLIM B 3a4aHHOM
AunanasoHe KoHLeHTpauui ¢ koadpduumeHTom Koppensauui 0,99. BocnponssoanMocTs pesynbTaToB NpoBeps-
0T criegytolimMmM obpasom: BBOAAT HE MeHee MATU UHXeKUuiA pactBopa TM® ¢ koHueHTpauuen 0,5 mkr/cm3,
oTHocuTenbHasa cpeAHeksaapaTuyHas owmbka S,(x) He AopkHa npesbIWaTh 2 %.

3.1.5.7 TMoaroTtoBka Npobbl

(1,000+0,001)rmeaa, nogrotosneHHoro no 3.1.4, s3sewumnsatoT B ctakaHe no FOCT 25336 v pacTBopsitoT
B 25 cm3 Boabl Ana NabopaTopHOro aHanusa, KoNMYeCTBEHHO NEePeHOCAT B MEPHYH Konby BMECTUMOCTbLIO
50 cm3, TWaTensbHO NepeMeLInBaloT 10 PACTBOPEHMS Y BHOCAT NocneAosaterbHo no 10 mkn pacTeopos Kappe-
3alnllno 3.1.5.4, 3.1.5.5, kaxabiil pa3 nepeMeluMBasi cMecb. [JoBOAAT A0 MeTKN BOAOW Ans nabopaTopHOro
aHanunsa n TwaTensHo nepemewunsaloT. MonyyeHHyo cMech PUNBTPYIOT Yepes HENNOHOBLIN (hUNLTP C pasme-
pom nop 0,45 mkm (cm. 3.1.1.14). Cpok xpaHeHus1 Npobbl Npy KOMHATHOW TeMnepaTtype — 8 4.

3.1.6 BbinonHeHue uamMepeHui n 06paboTka pe3ynbTaToB aHanNU3a

3.1.6.1 BbinonHeHue namepeHuin

PunbTpoBaHHbIA pacTBOP NMPOBLI, MPUrOTOBMEHHLIN MO 3.1.5.7, XxpomaTorpacdupyoT He MeHee Tpex pas.
Xpomatorpamma pacTsopa Meaa, cogepxatwero 'M®, npeacrasneHa Ha pucyHke 1.

PaspelieHue mexay cocegHumn ¢ F'M® nukamu paccumTeiBatoT no oopmyne

_2(tr, —try) (2)
wytwy

Rs

raetg, v tg, — BPEMs yAepXVBaHWSA BELLECTB, MUH;
W{ MWy — LUMPUHA MUKOB Y OCHOBAHWA, MUH;
Rg AOMKHO BbITb He MeHee 1,0.
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Mo kannbpoBo4HOMY rpacuky, 3Hasa nnowaab nuka FM®, HaxoaaT koHueHTpaumio TM® B aHanuaupye-
MoM Npobe meaa.

CwurHan getektopa

7,074 TM®

w

N

-

L

o

w, w, \k/—-

'
-

T L
8 10 12 14 16 MUH

'
N

o

N —

B -

c’j

PucyHok 1 — XpomaTtorpamma pactsopa Meaa, coaepxatlero rMo

3.1.6.2 O6paboTka pesynbTaToB aHan1aa
CopepxaHue rnapokcumeTundypdypans B aHanusupyemom mene My, MI/KT, paccuuTbiBaloT no
dopmyne
CrvoY
Mo = M6 (3)
Myena

rae Crye — KOHUeHTpauus MM®, HaligeHHast no KanmbpoBOYHOMY rpaduKy, MKr/cmS;
Voep — 0GbEM, B KOTOPOM pacTBOpeHa aHanuanpyemas npooa, cm3;
Myyepa — Macca aHanuanpyemon npobel Meaa, r.

MpumedyaHne— O6beMbl UHXEKLUN pacTBopa Npobbl Meaa v kanmbposoyHoro pacTeopa MM® gomkHbl GbITb
OLMHAaKOBBLIMU.

BbluncneHusi NPOBOAST C 3anu1Cbo pesynbTaTa 40 BTOPOro AeCATUYHOTO 3HakKa.

OKOHYaTenbHbIN pesynbTaT 3an1cbIBaloT C TOYHOCTBLIO 40 NepBOro AeCATUYHOO 3HaKa.

3a oKkoHYaTesbHbI pesynbTaT onpeaeneHns NpMHUMAalT cpeaHeapudMeTUYECKoe 3HaYeH e pesyrbTa-
TOB ABYX NaparnrernbHbIX U3MEPeHUIA, €1 BbINOSHSAETCS YCIOBUE NPUEMIIEMOCTU

IMrymo,1 = Mrvo 2l <7, 1= 2,8 o - 0,01 Mrygep-

3.1.7 TouHoCTb MeTOAA

CraTtnucTuyeckmin aHanma pesynbTaToB UCNbITaHUIA NO OLEHKE TOYHOCTM MeToaa NPOBOASAT B COOTBET-
ctBuu ¢ Tpe6oaHusimMu FOCT P UCO 5725-1 uTOCT P 5725-6.

3.1.7.1 ToBTOPAEMOCTb pe3ynbTaToB

ABCOrIOTHOE PaCcXOXAEHUe MeXAY pesyribTatamu ABYX U3MepeHuit Mryq 1 M Mryg 2, KOTOpbIE MOMyYeHbI
B YCOBUSIX NOBTOPSAEMOCTM (O4Ha M Ta e MeTOAMKA, AEHTUYHbIA 06 LEKT UCNbITaHUS, OAHA U Ta e nabopaTto-
puvs, OIUH U TOT Xe onepaTop, OAHO U TO e 060pyA0BaHNE, KOPOTKMIA MPOMEXYTOK BPEMEHU), HE AOIMKHO NPEBbI-
waTtk npeaena nosTopsieMoctn r =2,8 o, 0,01 Mryggp- 3Ha4eHUs r UG, npeacTasneHs! B Tabnmuax2m 3.

3.1.7.2 Bocnpou3BoguMoCThb pe3ynbTaToB

ABConTHOE pacxoXaeHne Mexay pesynbTataMmu ABYX HE3aBUCUMbIX U3MEPEHUI
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Mrpme,1 M Mo 2, KOTOpBIE NOMYeHb! B YCMIOBMSIX BOCNPOM3BOAMMOCTY (0AHA 1 Ta ke MeTOANKa, UAeH-
TUYHBIA 0OBEKT UCMbITaHUA, pasHble nabopaTopuu, pasHble onepatopbl, pasnuuHoe ob6opyaoBaHue), He
AOMKHO NpeBbIWaTL Npeaena BocnponssoanMocTn [Mryg 1 — Mmye ol <R, R=2,80g 0,01 Mryecp.

3HayeHUA R og npeacTaeneHsl B Tabnuuax2 u 3.

3.1.7.3 NMpwu cobnoaeHnn BCex pernameHTUpyeMbIX METOANKON YCIIOBUIN XapaKTepPUCTUKA NOTPELUHOCTY
pe3ynbTaTta UsMepeHna ¢ BEpOATHOCTbIO P = 0,95 He AonxHbI NpeBbillaTh 3HaYeHUA, NpUBeASHHBIX B Tabnu-
uax2u3.

Tab6nwuuya 2— [uanasoH namepeHui, 3Ha4eHNA XapakTepUCTMK NMOrpeLLHOCTU U ee COCTaBNAWMX NPy goBepuTenb-
Hol BeposiTHoCTK P = 0,95

[unanasoH uamepenun | Mokasatenb nosTopsieMocTu (oTHocu- | Mokasarens BocnpoussoaumocTu (oTHo- | Mokasatens TOYHOCTU
conepxanus MM, TenbHOe cpeaHeKBagpaTUYeckoe oT- | CUTeNbHOE CpeaHeKBaapaTuieckoe oT- | (rpaHuLbl OTHOCUTENBHON
Mr/Kr KIOHEHWe NoBTOPAEMOCTH) o,, % KITOHEHNE BOCMPOU3BOAUMOCTH) o, % norpetuHocTu) + 3, %
1,0—85,0 4 1 25

Tab6nwuuya 3 —/[OvanasoH M3MepeHuin, 3Ha4ueHns Npeaenos NOBTOPSIEMOCTU U BOCNPOU3BOAMMOCTY NPY AOBEPUTESb-
How BeposiTHocTu P = 0,95

Mpenen BoCNpou3sBOAUMOCTH (3HaYeHue
[0NYCKAEMOro PacxoXaeHUs Mexay ABYMsi
pesynbraTtamu U3MepeHun, NoNy4eHHbIMU
B pasHbix nabopatopusnx) R, % OTH.

Mpenen nosTopsiemocTu (Ans AByx pe-
3ynbTaToOB NapanmnenbHbiX onpeaeneHni)
r, % OTH.

[unanasoH namepenuii cogepxanus Mo,
Mr/kr

1,0—85,0 10 30

3.1.8 ®opmanpeacTaBrneHUs pesynbTata

PesynbTaT usmepeHusi B JOKyMeHTax, npegycMaTpusaiownx ero Ucrosib3oBaHue, NpeacTaBnswoT B
BMAae:

(MCp + A), mr/kr, P = 0,95,
rae £ A — rpaHuLbl XapakTepuctuk abCcomoTHOM MOrpPeLHOCTA pe3ynbTaToB U3MepeHusa Ans OaHHOro
coaepxaHus TM®, mr/kr;

+A =% SMCPMOO, 3HayYeHne oOTHOCUTENbHON NOrPELLHOCTU £ & NpeacTaBneHo B Tabnuue 2.

3.2 CnekTtpodoToMeTpUUeCkuin MeToA onpeaeneHus cogepxaHua rugpokcumetundypdypansa
(TM®) no Yauty

MeTop ocHosaH Ha onpeaeneHuu ontTudeckon noTHocTu M@ B YP-ananazoHe npu AnvHe BOMHbI A, =
=284 HM. YT06bI NCKIIOYUTL BAUAHWE APYTMX KOMNOHEHTOB B AaHHO 06nacTu cnekTpa, onpeaenstoT:

- ONTUYECKYo NNIOTHOCTL BOAHOMO pacTBoOpa Mea Mo CPaBHEHWIO C TaKnM ke pacTBopoM nocne go6as-
neHus B Hero 0,2 %-Horo pacteopa bucynbduta HaTpus NPU AMHE BOMHbI 284 HM;

- OMTUYECKYLo NNOTHOCTb TEX Ke PacTBOPOB NpU AfIMHE BOSHbI 336 HM.

CoaepxaHne F'M® BbIMUCAIOT NOCHE BblUMTAHWSA ONTUYECKOM NAOTHOCTN hOHAa, USMEPEHHON NPU ANUHE
BOJHbI 336 HM.

3.2.1 CpepactBa UsMepeHUi, BcnomoratenbHoe o60pynoBaHue, peakTUBbI U MaTepUuanbl

3.2.1.1 CnekTpodoToMeTp, NO3BOMAOLWMA NPOBOAUTE N3MEPEHUs Npn AnrMHax BofH 284 1 336 HM ¢
A0MyCTUMON abConMOTHOM NOrPELLIHOCTLIO U3MepeHuin kKoathduLmeHTa nponyckaHnsa He Gonee 1 %.

3.2.1.2 KioBeTbl kKBapLieBble C TOMNWMHOM nornowatowero cnosi 1 cm.

3.2.1.3 Bechl nabopaTtopHble no FOCT 24104 ¢ npeaenom gonyckaeMmoi abcontoTHOM MOrpeLlHocTH
oAHoKpaTHoro B3geLwmsaHusa = 1,0 mr.

3.2.1.4 CrakaHbl CTEKNSIHHBIE UCTIONHEHNs 1 BMecTUMocTbio 50 cm3 no MOCT 25336.

3.2.1.5 TMuneTkn 2-1-1-1 no FOCT 29227, TOCT 29228.

3.2.1.6 MuneTkn 1-1-5, 2-2-25 1o FOCT 29169.

3.2.1.7 dunbTpbl 06€330M€eHHbIe No [5].

3.2.1.8 KonBkl MepHble ucnonHeHus 1 BMecTumocTbio 50 1 100 cm3 no FOCT 1770.

3.2.1.9 NMpobupkn BMecTUMOCTbIO 15 cm3no FOCT 1770.

3.2.1.10 BaHs BogsiHas no [2].

3.2.1.11 Bopa anctunnuposaHHas no FOCT 6709.

3.2.1.12 KanuiikenesmctocuHepoancTblin 3-soaHbli [K4Fe(CN)g - 3H,0], x. u., no FOCT 4207.
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3.2.1.13 UuHK ykeycHoKMenbIn 2-8oaHbIn [Zn(CH3COO0), - 2H,0], x.u., no FOCT 5823.

3.2.1.14 Hartpus 6ucynscut [NaHSO;] ¢ cogepxaHneM ocHOBHOro BelecTBa He Hke 99 %, Acros
Organics, kaTanoxHbiin Homep Ne 7631-90-5.

3.2.1.15 CnuvpT 3TnNoBbIN TexHU4ecku no FOCT 17299.

[onyckaeTca nprMeHeHue Apyrnx cpeacTs U3MmepeHuii u nabopatopHoro o6opyaoBaHus, He ycTynato-
LLMX BblLLEeYKa3aHHbIM N0 METPOMOMMYECKNM U TEXHUYECKUM XapaKTepucTukam u obecnevmnsaroiMm Heobxo-
AVIMYI0 TOUHOCTb U3MEPEHNS, @ TakKe peakTuBbI MO KaYeCTBY He XyXKe BbllleyKasaHHbIX.

3.2.2 OT60p M NnogroToBkKa Npo6

3.2.2.1 O160p Npo6 — no FOCT 19792.

3.2.2.2 Moprotoska npobbl — no 3.1.4.

3.2.3 MNpuroTtoBneHue pabounx pacTBOpPoOB

3.2.3.1 MpuroTtoBneHue pacteopoB Kappesalnll

MpurotoBneHue pacTeopos Kappesa | u Il ocywectsnsitotno 3.1.5.4, 3.1.5.5.

3.2.3.2 lMpuroToBneHue pacTBopa bucynesguta HaTpus

B MepHyto konby no FOCT 1770 BmecTMocTbio 100 cm3 nepeHocsT (0,20 +0,01) r 6ucynbguta HaTpus
(cm. 3.2.1.14), pobasnsioT 20—30 cm3 ANCTUNNMPOBAHHO BOABI, NEpeMeLLMBatoT 40 NOJIHOMO PacTBOPEHUS.
O6beM AOBOAAT A0 METKM ANCTUMNMPOBAHHOM BOAOW. PacTBOp roToBAT nepes Havyanom onpeaeneHus.

3.2.4 MpoBeaeHue aHanu3a u o6paboTka pe3ynbTaToB aHanu3a

3.2.4.1 TNpoBeaeHue aHanuaa

(5,00+0,1)r meaa, noarotosneHHoro no 3.1.4, B3gewmsaloT B cTakaHe (cM. 3.2.1.4) BMECTUMOCThLIO
50 cM3, pacTBOPSIOT B 25 cM3 CBEXEKMMAYEHON U OCTBIBLUIEI ANCTUNNNPOBAHHOMN BO/bl U KONIMYECTBEHHO Nepe-
HOCSIT B MepHY!0 konBy BMecTUMOcTbio 50 cm3. MuneTkoi aobasnstoT 2 kannm (~0,05 cm3) pacTeopa Kappesa |
no3.1.5.4, nepemewmsaioT, no6asnsoT 2 kannu (~0,05 cm3) pactsopa Kappesallno 3.1.5.5, nepeMelumBaioT u
[0BOOAT 40 METKA AUCTUINIIMPOBaHHOM BoAoOW. [ina nogaeneHus neHoobpasoBaHUs NUNeTKOW MOXHO aoba-
BUTb O4HY Kanmo ataHona (cM. 3.2.1.15). 3atem pacteop punbTpyloT Yepes bymaxHbii hunbTp (cM. 3.2.1.7),
nepssle 10 cm3 hunbTpaTa oT6packIBaOT U NOMYyYaloT pacTeop B.

B ase npobupku (cM. 3.2.1.9) nuneTkoit BHocAT no 5,0 cm3 pacTeopa B. B nepBsyto npobupky aobasnsaiot
5 cm3 AMCTUNNMPOBaHHOW BOABI 1 TWATENbHO NepeMelunBaloT (aHanuanpyemslii pacteop). Bo BTopyio npo-
Bu1pky aobasnsoT 5 cM3 0,2 %-Horo pacTsopa 6ucynbduTa HaTpus, NPUroToBNEHHoro Mo 3.2.3.2, TwaTtenbHO
nepemMeLLnBatoT (PacTBOP CpaBHEHMUS).

MpuroToBNeHne aHanU3Mpyemoro pacTtBopa M pacTBopa CpaBHEHUsI NPOBOAAT B COOTBETCTBUM C
Tabnuuen 4.

Ta6bnuua 4

PactBOpbI AHanuaupyembilii pacTeop, cm? PacTtBoOp cpaBHeHus, cm®
PacTtBop B 5,0 5,0
Bopga guctunnupoBaHHasi 5,0 —
0,2 %-Hblit pacTBOp GUCYNbUTa HaTpuUs — 5,0

3.2.4.2 N3mepeHne onTUYECKON NAOTHOCTH

B TeueHue Yyaca M3MepsItoT ONTUYECKYIO NITIOTHOCTb aHanM3upyemoi Npobbl Meaa oTHOCUTENBHO pacTBO-
pa cpaBHeHUs Npu AnuHax BonH 284 1 336 HM. Ecnn onTuyeckan NNOTHOCTb Npy ANvHe BofHbI 284 HM NpeBbl-
waeT 3HayeHue 0,6, To AnsA nonyyeHus 6onee HU3KOTO 3HAYEHUA OMTUYECKOW NAOTHOCTU U MOBLILLEHWS
TOYHOCTU U3MEPEHUS aHaNM3MpyeMbIA pacTBOp pa3basnsiioT ANCTUNNUPOBAHHOW BOAOKW, a pacTBOP CpaBHe-
HUA — OUCYNbMUTOM HaTPUs B paBHbIX 06 beMax.

B cny4yae pazbaBneHus npuMeHsIloT oopMyny

_ Koneunblin 06bemM uccneayemoro pacteopa, 4)
10

D

raoe D — cdakrop pazbasneHus;
10 — k03 puLmeHT pazbasneHus.
3.2.4.3 O6paboTka pe3ynbTaToB U3MEpPEHUI
CoaepxaHue ruapokcumetundgypdypans s aHanmsnpyemom meae Mry o, , MI/Kr, paccunTbiBaioT no op-
myne
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Mo = (Azss — Aszs) - 149,7 - D - 5/Myepa, (5)

rae Aygy — onTuUdeckas NNOTHOCTb Npu 284 HM;
Agz3g — OnTUYEecKas NAOTHOCTb NpK 336 HM;

1497 = 126-1000-1000
16830-10-5

roe 126 — MonekynsipHei Bec TM®, r/imons;
16830 — KkoabbULMEHT MONSPHOI 3KCTUHKLIMM BOAHOTO pacTeopa npu A = 284 HM, cM2/MMOSb;
10 — nepesop 5 cm3 B 50 cm3;

1000 — nepeBOAT B MTr;

1000 — nepeBoAar Meaa B KT,
5 — obbem pacTBopa B, cm3;
D — dpakTop pasbaBneHus;
5 — TeopeTudeckas HOMUHaNbHasa Macca nNpobbl, T;

m — Macca aHanuaupyemMoi npobel Meaa, r.

mMena
BbluMcneH1si NpoBoAsAT € 3anUCkio pesynbTaTta 10 BTOPOro AeCATUYHOro 3HaKa.
OKkoHYaTeNbHbIN pe3ynbTaT 3anuMcbiBaloT C TOYHOCTbLIO 0 NEPBOro AeCATUMHOrO 3HaKa.
3a okoHYaTeNbHbIM pesynbTaT MPUHUMAIOT cpeaHeapudMeTUYeckoe 3HaudeHWUe pesynbTaToB ABYX
napanenbHbIX U3SMePEeHWIA, eCIn BLIMOSTHAETCS YCIIOBUE NPUEMITEMOCTH

|MrM¢’1 - Mer)’zl SI’, r= 2,8 Gr 0,01 MI’M¢’cp

3.2.5 ToyHoCTb MeTO4A

CraTuctuyecknil aHanms pesynbTaToB UCMbITaHWA NO OLIEHKE TOUHOCTU MeTo[ja NPOBOAT B COOTBET-
cTBum c TpeboaHuamn FOCT P UCO 5725-1 nFOCT P UCO 5725-6.

3.2.5.1 TNoBTOPSAEMOCTL pe3ynsLTaTos

ABContoTHOE pacxokaeHe Mexay pesynsTatami AByX UsMepeHnit Mryq, 1 U Mpy g, 2, KOTOPBIE NOMY4eHb
B YCNOBMSX NOBTOPSIEMOCTY (0f1Ha V1 Ta XKE METOAWKA, MAEHTUYHBIN 06 BEKT UcnbITaHWA, oHa v Ta xe nabopato-
PUSi, OAWH U TOT Xe onepaTop, OAHO U TO e 06opyaoBaHNe, KOPOTKNIA MPOMEXYTOK BpeMEHW), He A0HKHO NpeBbi-
watk npeaena nostopsieMoctr =2,8 6, - 0,01 Mrypqp- 3Ha4YeHUAr 1 o, npeacTasneHsl B Tabnuuax 5u 6.

3.2.5.2 BocnponssogMmocTb pesyfbTaToB

ABCconioTHOe pacxoxaeHe Mexay pesynbTatami 4BYX HE3aBUCUMbIX U3MepeHud Mryg 1 U Mryg 2.
KOTOPble NoMnyYeHb! B yCNOBUAX BOCNPOUSBOAMMOCTY (0Ha 1 Ta e MeToANKa, WAEHTUHHBIA 06 BLEKT ncnbITa-
HVs1, pasHble NnabopaTtopuu, pasHble onepaTopkl, pasnyHoe obopyaoBaHue), He AOMKHO NpeBkIllaTh Npeaena
BOCMPOU3BOAUMOCTU

Mrvo,1 ~ Mo 2l <R, R=2,8 og - 0,01 Mryecp,

3HaveHna R op npeacTasneHsl B Tabnnuax5u 6.

3.2.5.3 lMpu cobniogeHnM Bcex pernameHTUpyeMblX MeTOAUKOW YCMOBUA NPOBEAEHUA NU3MepeHuin
XapaKTepUCTUKN NOTrpeLllHOCT pesynbTaTa N3MepeHnst ¢ BepoaTHocTbio P = 0,95 He OOMKHbl NpeBbiwats
3HaYeHuin, NpnBeaeHHbIX B Tabnuuax 5 n 6.

Tabnwuuya 5— [Ovana3oH namepeHun, 3Ha4eHWsi XapakTePUCTUK MOTPELIHOCTU U €8 COCTARMALLMX NPV AOBEpUTENb-
How BeposiTHocTn P = 0,95

[lanasoH uamepenwuii | Mokasaters nosTopsieMocTu (oTHo- | lMokasaTenk BOCNPOU3BOAUMOCTY (OTHOCU- | MokasaTerb TOHHOCTH
copepxanusi TMO, cuTenbHOe cpeaHeksaapaTuieckoe | TeNbHOE CpeaHekBaapatu4eckoe OTKNOHE- | (rpaHuLibl OTHOCUTENBHOW
MI/KF OTKIOHEHMe NOBTOPSAEMOCTU) G, % HUe BOCMpPOU3BOAMMOCTU) og, % norpeLLHocTn) £ 3 ,%
1,0—85,0 50 11,0 27,0
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Tabnuuya 6— [duanasoH uamepeHvn, 3Ha4yeHns1 NpeaenoB NOBTOPSIEMOCTU Y BOCMPOU3BOANUMOCTU U UX COCTaBMSIO-
LWMX Npu goBepuTenbHoN BepoaTHocTn P = 0,95

Mpenen BOCNPOM3BOAUMOCTH (3HaYEHUe
[I0MyCKaeMOoro pacxoXaeHust Mexay AByMs
pesynbTatamu U3MepPeHUi, NoNy4YeHHbIMA
B pasHbix nabopatopusix) R, % OTH.

Mpenen nosTopsaeMocTy (AN AByX pe-
3ynbTaToOB NapannensHbIX onpeaeneHuii)
r, % OTH.

[nanasoH uamepeHuin copepxanus MMo,
Mmr/Kr

1,0—85,0 10 30

3.2.6 ®opmanpeacTaBneHnUA pesynbTara
PesynbTaT namepeHus B OOKYMeHTax, NpeAyCcMaTpuBatoLLMX ero Ucnornb3oBaHue, NpeacTaBnsawT B
BUge:

(MCp + A), mr/kr, P=0,95,

rae + A — rpaHvubl XapakTepucTuk abCcomoTHOMW MOrPeLUHOCTU pe3ynbTaToB WU3MepeHus Ans AaHHOro
cogepxanus TM®, mr/kr;
Tt A=¢ SMcp/100, 3Ha4veHue 0THOCUTEbHOM NOrpelHoOCTU + § NnpeacTaBneHo B Tabnuue 5.

3.3 OnpepeneHue cogepxaHusa ruapokcumetTundypdypans (TM®) no metoay Bunknepa

MeToa ocHOBaH Ha KONopUMETPUYECKOM onpeaeneHun oKpacku, NoMy4yeHHoW B peaynbTaTte B3aumoaen-
cTBUs TM® ¢ 6apOUTYpOBOIA KUCIIOTON 1 N-TONYUANHOM, OTHOCUTENBHO PacTBOpa CpaBHEHUSA.

OnanasoH namepeHunin cogepxaHua Mo 8 mege ot 1,0 o 85 mr/kr.

3.3.1 CpepctBa M3aMepeHUi, BcnomoratenbHoe o6opyaoBaHue, MaTepuansi U peakTUBbI

3.3.1.1 KonopumeTp boTO3MEKTpUYECKNiA, CHabXeHHbIA CBETODUNBTPOM C MaKCUMYMOM NPONYCKaHUS
npu anvHe BonHbl (540 £ 10) Hm.

3.3.1.2 KioBeTbl kBapLeBble C TONLWMHON nornowatoLero cnos 1 cMm.

3.3.1.3 Becbl nabopatopHble no FOCT 24104 ¢ npegenom abCcontoTHON NOrPELHOCTU OAHOKPaTHOMO
B3BelUMBaHMA = 0,1mr.

3.3.1.4 BaHsiBogsHasino [2].

3.3.1.5 CekyHgomep no [6].

3.3.1.6 OnekTponnuTka, wkad cywmnbHbii no FOCT 14919.

3.3.1.7 TepmomeTp pTYTHbIA CTeKNsiHHBIN TabopaTtopHbin Ao 100 °C no FTOCT 28498.

3.3.1.8 KonBbl MepHble UCTONMHeHUn 1,2, BMecTUMOCTbio 50, 100 cm3, 2-ro knacca TOYHOCTM Mo
roCT 1770.

3.3.1.9 CrakaHbl cTeknsHHbIe ucnonHeHus 1 BMecTuMocTbio 50 cm3 no MOCT 25336.

3.3.1.10 TMpoBupky CTEKMsIHHBIE C NpUTEpPTON NPobKkoii BMecTUmocTbio 10 cm3 no FOCT 25336.

3.3.1.11 MuneTtkun 2-2-1-1, 2-2-1-2, 2-2-1-5n10 FOCT 29227, TOCT 29228.

3.3.1.12 MuneTtkn no 2-2-10, 2a-2-20, 2a-2-50 no FTOCT 29169.

3.3.1.13 ®unbTpel 06€330M€eHHbIE [5].

3.3.1.14 Bapbutyposas kucnota no [7].

3.3.1.15 M-TonyuawnH no [8].

3.3.1.16 WUsonponunosblii cnupt no FOCT 9805.

3.3.1.17 Kucnota ykcycHas neasiHas, x. 4., noF'OCT 61.

3.3.1.18 Bopa anctunnuporaHHas no FOCT 6709, ocBoboxxaeHHas OT KUCIopoaa MyTeM KAMSHEHNS.

3.3.1.19 Kanui xenesuctocuHepoaucTelil 3-soaHbin [K4Fe(CN)g- 3H,0], x. 4., no FOCT 4207.

3.3.1.20 LuHK yKeycHoKUenbIn 2-8oaHbl [Zn(CH4,COO0), - 2H,0], x.u., no FOCT 5823.

3.3.1.21 CnupT aTnnoBbIn TexHudeckni no FOCT 17299.

JonyckaeTcs Cnonb3oBaHne Apyrux cpeacTs uaMepeHui, nabopatopHoro 060pynoBaHusl U peakTUBOB
MO METPONIOTMYECKUM N TEXHUYECKNM XapakTepucTMkam He yCTynaioLwmM nepeyncrieHHbIM Bhllle.

3.3.2 MNMoarotoBKa K UCNBLITAHUIO

3.3.2.1 OT160p Npod — no MOCT 19792.

3.3.2.2 MoaroToeka npobbl — no 3.1.4.

3.3.2.3 TpuroTtosneHue pacTsopa 6apbuUTypoBoi KNCNOTbI

(0,500 £0,01) r 6apbuTypoBoi kucnoThl (cM. 3.3.1.14), BbiCyLLUEeHHON B CyLuMnbHOM Lkady (cMm. 3.3.1.6)
npu 105 °C B TeueHme 14, BLICTPO cMeLwnBatoT ¢ 70 cM3 AUCTURNMPOBaHHOM Boabl (cM. 3.3.1.18), konuyecTseH-
HO NepeHocAT B MepHyto konby no MOCT 1770 BMecTUMOCTbIo 100 cM3, pacTBOPSIOT NpU HarpeBaHUy Ha BoAas-
Holt GaHe, oxnaxgatoT Ao 20 °C 1 A0BOAAT A0 METKM AUCTUNNMPOBaHHOW BOAOK. PacTBop XpaHAT B
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xonoaunbHuke — He 6onee 1 mec. B cnyyae 0b6pa3zoBaHns KpUCTaNNOB pacTBOP HarpeBaloT Ha BoAAHOW 6aHe
npumepHo Ao 60 °C go NoNHEro pacTBOPEeHMs KPUCTanNMoB.

3.3.2.4 TMpuroToBneHue pacTBopa N-TonyuanHa

(10,00 +0,1) r n-tonymauHa (cm. 3.3.1.15) pacteopsioT B 50 cm3 usonponunosoro cnupTa (cM. 3.3.1.16)
npu TemnepaTtype 44 °C — 45 °C Ha BoasiHon 6aHe, KONMYeCTBEHHO NEPEHOCAT B MEPHYHO Konby BMeCcTUMOC-
Tbto 100 cM3 ¢ HEBOMbLLIMM KONIMYECTBOM U30MPONMAOBOro CNNPTa, oxnaxaaoT Ao 20 °C u cmelumsaroT ¢ 10 cm3
neasHon ykcycHomn kucnothl (cM. 3.3.1.17), AoBOAAT A0 METKU M30NPONUoBLIM cNUpToM. PacTBop cTaBaT B
TeMHOe MeCTO U UCMONb3YIOT Yepes 24 4 nocne NpurotosneHusa. Cpok XxpaHeHus B NpoxragHOM TEMHOM Mec-
Te — 1 Mec.

3.3.2.5 MpurotoeneHue pacteopoB Kappesa lu ll

MpurotoeneHne pactBopoB Kappesalull—no 3.1.5.4113.1.5.5.

3.3.2.6 MNpuroTtoeneHue pacTBopa Meaa

(10,00 £0,1) r meaa, noaroToBneHHoro Mo 3.1.4, pacteopatoT B 20 cM3 CBEXENPOKUMAYEHHOR 1 OCTbIB-
Wwei ANCTUnNNUpoBaHHoi Boabl (cM. 3.3.1.18), konuyecTBEHHO NepeHOCAT B MepHyto konby no MOCT 1770
BMeCTUMOCTbIo 50 cm3. [lo6aBnsoT nuneTkon Tpu kannu (~ 0,1 cm3) pacTsopa Kappesal no 3.1.5.4, nepemelun-
BaloT, 106aBNAIOT NMNeTkoi Tpu kanmm (~ 0,1 cm3) pacteopa Kappesa Il no 3.1.5.5, nepemelumsaioT u oBoasT
00 MeTK1 AMCTUNNMPOBaHHOM BoAoK. B cnyyae neHoo6pa3zoBaHus nuneTkon 4o6asnsaoT ogHy Kanso ataHona
(cm. 3.3.1.21). Mony4eHHbI pacTBop UNLTPYIOT Yepes ByMaxHbIii ounbTp (cM. 3.3.1.13), nepsbie 10 cm3
dunbTpaTa oTopackiBaloT. PacTBOp UCNOMb3YOT HEMeANEeHHO. XpaHeHUo He NMOANEeXUT.

3.3.3 MNpoBeaeHUe UCNbITaHNUA

B ase npo6upku (cM. 3.3.1.10) HanueatoT no 2,0 cm3 pacTeopa Meaa u 5,0 cm3 pacTeopa n-TonywauHa no
3.3.2.4. B nepBylo nNpo6upky (pacTeop cpaBHeHus) aobasnswT 1,0 cM3 AUCTUNNNPOBAHHON BOAbl (CM.
3.3.1.18), nepemelumMBaloT, BC BTOpYIo Npobupky npunuesatoT 1,0 cm3 pacteopa 6apbUTYpOBOI KUCOTLI NO
3.3.2.3, ocTopoxHo nepemMelunBaioT. CMelLMBaHWe pacTBOPOB MPOBOASAT BLICTPO B TeueHne 1—2 MUH.

M3mepeHue onTUYeckoi MIOTHOCTU aHanM3npyemMoro pactsopa NpoBoAsT Ha (hoTONEKTPOKONOPUMET-
pe (cm.3.3.1.1) npm anuHe BorHbl 550 HM OTHOCUTENBHO PacTBOpPa CPaBHEHUS EXXEMUHYTHO (N YvaLle) B TeYe-
HWe 6 MuH. HaumGonbluas MHTEHCUBHOCTb OKpacku Aocturaetcs vepes 3—4 MuH nocne aobaeneHus
6apbuTypoBOI KUCTIOTHI.

3.3.4 O6paboTka pe3ynbLTaToB

CopepxaHvie rugpokcumeTundypdypans B aHanusupyemom meae Mpye. MI/KI, paccuuTtbiBaloT no

dopmyne

_ A-192-10-08 (6)

Myena

Mruo

roe A — makcumanbHOe 3Ha4YeHWe ONTUYeCKOM MNOTHOCTH;
192 — NOCTOAHHBIN KO3 DULMEHT, yUnTbIBaOLWMIA hakTop pazbasneHnus U kKoaULIMEHT IKCTUHKLNK, Bbl-
yncnsemelii no copmyne
- 126-1000-50-8-1000 (7

192 )
1-13125-2-10-1000

roe 126 — monekynsipHbiii Bec F'M®, r/monb;
1000 — nepeBOA T B Mr, Mr/T;
50 — o6beM, B kKOTOPOM pacTBopeHa aHanusupyemas npo6a, cm3;
8 — 06beM aHanuaMpyeMoro pacTteopa, cmS;
1000 — nepeBoA T MeAaa B KT, I/KT;
1 — TonwwmHa cnost pacTBopa B KBAPLIEBOW KIOBETE, CM;
13125 — ko3hPULMEHT MONSPHOI SKCTUHKLIMMA BOAHOO pacTBopa npu A = 550 HM, cM2/MMOfb;
2 — obbeM pacTBopa MeAa, B3SAThIiA A4S aHanu3a, cM3;
10 — TeopeTuyeckass HOMUHaNbHas Macca Nnpobbl Meaa, r;
1000 — nepeBoa MMOSb B MOfb, MMOJTb/MOJb;
0,8 — nonpaBoYHbIN kKO3 PULMEHT;
M jyena — Macca aHanMsnpyemoi npobbl Meaa, r.
BbluncrieHUs NpoBOASAT A0 BTOPOro AECATUYHOMO 3HaKa € Nocreyow M okpyrneHnem Ao nepBoro sHaka.
3a pesynbTaT NPMHUMAIOT cpeaHeapudmMeTUIeCKoe 3HaYeHne pe3ynbTaToB ABYX NapanfenbHbIX U3MepPeHui,
€CI1 BbINOJHAETCA YCIIOBUE NPUEMIIEMOCTH

IMrmo,1 = Mrmo2 | <1 7= 2,8 6, 0,01 Mgy

10
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3.3.5 ToyHoCTb MeTO4a

CratucTuyeckuii aHanus pesynbTaTtoB UCTILITAHUA NO OLEHKe TOYHOCTU MeToAa NPOBOAAT B COOTBET-
ctBuu ¢ TpebosaHuamu FTOCT P UCO 5725-1 nFTOCT P UCO 5725-6.

3.3.5.1 lNoBTOpPsSIEMOCTL pe3ynbTaToB

ABContoTHOE pacxoXaeHNe Mexay pesynbTatamu ABYX U3MepeHuit Mryg 1 1 Mg 2, KOTOPbIE NONYyYeHb
B YCIOBUAX NOBTOPSAEMOCTU (OAHA U Ta XXe MeToauKa, UAEHTUYHBIA 06 bEKT UCTIbITaHus, ogHa U Ta e nabopato-
pusi, 04UH N TOT XKe onepaTop, OAHO 1 TO ke 06opyaoBaHNe, KOPOTKUA NPOMEXKYTOK BpEMEHM), He A0IKHO NPeBbI-
WwaTk Npefena nosTopsemocTr =2,8 5, 0,01 Mryqcp. 3HaUEHUA T U o, NpeacTaBneHbl B Tabnmuax7 1 8.

3.3.5.2 BocnpoussBoaMMOCTb pesynbTaToB . _

AGCoNoTHOE pacxoxXaeHue Mexay pesynbTatamu ABYX HE3aBUCUMBIX M3MEPEHUA My 1 U My 2,
KOTOpble NOMyYeHbl B YCIOBUSAX BOCMPOU3BOAUMOCTU (0AHA U Ta XXe MeToauKa, WAEHTUYHBIA 06 beKT UcnbiTa-
HUA, pasHble NnabopaTopuu, pasHble onepaTopsl, pasnuyHoe 06opyaAoBaHue ), He AOIPKHO NpeBbILLaTh Npeaena
BOCMPOU3BOANUMOCTU:

IMrmo,1 = Mrmo 2l <R R =28 og 0,01 Mryecp,

3HaveHuss Rn o npeActasneHbl B Tabnuuax 7 u 8.

3.3.5.3 lMpu cobniogeHnn Bcex pernameHTUpyemblX MEeTOAUKOW YCMOBUIA NpPoOBeAeHUsI U3MepeHuia
XapaKTepUCTUKX NOTrPELLHOCTU pe3ynbTaTta U3MepeHus ¢ BeposiTHOCTbIO P=0,95 He 0MKHbI NpeBbILIAaThb 3Ha-
YeHUn, NpMBeAeHHbIX B Tabnuuax 7 n 8.

T a6 n vy a7 — [uana3oH U3aMepeHun, 3Ha4EHNUs XapakTEPUCTUK NOFPELIHOCTU N €€ COCTaBNAIOLWMX MPY JOBEPUTESb-
How BeposiTHocTn P = 0,95

[AvanasoH usmepenui conep-
xaHua MMoO, mr/kr

MNokasatenb NoBTOPSIEMOCTH
(oTHOCUTENbHOE CpeaHekBaa-

MokasaTens BOCNPOU3BOAUMOC-
™ (OTHOCUTENBHOE CpeaHe-
KBaApPaTUYECKOE OTKIIOHEHUE

MokasaTtenb TOYHOCTM (rpaHULbl
OTHOCUTEJILHOW MOrPELIHOCTH)

paTuyeckoe OTKNOHeHWe NoBTo- +5.%
psaemoctu) ., % BOCNPOU3BOAUMOCTH) Or, % o
1,0 — 85,0 6,0 12,0 28,0

Tabnwuya 8 — [manasoH namepeHuit, 3Ha4eHNs Npeaenos NOBTOPSIEMOCTU U BOCTIPOU3BOAUMOCTU W €€ COCTaBIsiio-
LWMX NpU JOBEPUTENBHON BeposTHOCTM P = 0,95

Mpepen sBocnponasoaMMocTH (3HaveHne
[10MyCKAaeMOoro pacxoxaeHus Mexay AByms
pesynbTataMmu U3MepeHui, NoNyYeHHLIMU
B pasHbix nabopatopusx) R, % OTH.

Mpenen nosTopsiemoctu (ANs ABYX pe-
3yNLTATOB NapanfenbHbiX onpeaeneHuni)
r, % OTH.

[vanasoH namepeHuii cogepxanus TMo,
Mr/Kr

1,0 —85,0 1" 29

3.3.6 ®opmanpeacTaBreHUA pesynbTarta
PesynbTaT M3MepeHUs B AOKyMeHTaXx, npedycmMaTpuBalolux ero Mcnofb3oBaHue, npeacTasnsoT B
BUAae:

(Mcp = A), mr/kr, P = 0,95,

rae £ A — rpaHulbl XapakTepucTuk abcomoTHOM MOrpeLlHoCTN pesynbTaToB M3MepeHus 4ns aHHOro Cco-
aepxanuna MM, mr/kr;
+tA=+ 6Mcp/100, 3HaYeHne OTHOCUTENbLHON NorpeLHocTn + 8 npeactaenexHo B Tabnuue 7.

3.4 Peakuusa CenuBaHoBa-®Pure Ha rugpokcumeTundypdypans (TMd)

MeToa ocHoBaH Ha o6pa3oBaHMM B KUCNOW cpeae npoaykta Bsaumogenctansa MM® ¢ pe3opLmHOM, okpa-
LLIEHHOTO B BULLIHEBO-KPACHBIN LBET.

InanasoH onpegeneHns maccosoii gonu FM® B Mmepe: He 6onee 25,0 Mr/kr — peakuus oTpulaTtensHas,
He MeHee 25,0 Mr/Kr — peaKuunsi NTonoxuTensHasl.

3.4.1 CpepcTtBa UsMepeHUn, BcnoMoratenbHoe o6opyaoBaHue, MaTepuarnbl U peakTUBbI

3.4.1.1 Becbl nabopatopHele no MOCT 24104 ¢ npeaenom gonyckaeMoi abcontoTHON NOrpeLHoCTH
oAHOKpaTHOro B3BeLlMBaHNA +0,1 mr.
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3.4.1.2 Crynku papcoposble gnametpom 70 mm ¢ nectukom no NOCT 9147.

3.4.1.3 Yawkn papdopoble anametpom 50 mm no FOCT 9147.

3.4.1.4 3chup ans Hapkosa cTabunUsMpoBaHHbI no [9).

3.4.1.5 Pe3sopuuHno FOCT 9970.

3.4.1.6 Kucnota consiHas KOHUEHTpupoBaHHas, X.4., no FOCT 3118.

3.4.2 MNopgrotroBKa K UCNbLITAHUIO

3.4.2.1 MNpuroToBneHue pacTsopa pe3opunHa

(1,00 £ 0,10) r pesopumHa (cM. 3.4.1.5) pacTeopsAoT B 100 cM3 KOHLEHTPUPOBAHHO COMAHON KUCOTbI

(cMm. 3.4.1.6). PacTtBop gomnmxkeH 6biTb 6ecuseTHBIM. PacTBOp XpaHAT B NPOXNagHOM MeCTe B CKIsIHKE U3 opaH-
XEeBOro cTekna ¢ npuTepToi NpobKkoi.

3.4.2.2 TMposeaeHUe UCnbITaHUA

(3,00£0,10) rmena, nogrotosneHHorono 3.1.3, n 15 cm3 acpupa (cM. 3.4.1.4) TwaTtensHo NnepemMeLInBaioT
necTukom B cyxoun capcoposoit cTynke (cM. 3.4.1.2) B TedeHUe 2—3 MUH. SPUPHYIO BbITAKKY NEPEHOCAT B
cyxyto dhapdoposyto yaluky no 3.4.1.3. B dhapcdoposyto cTynky ao6asnsiot 15 cm3 achvpa v NOBTOPSIOT Nepe-
MeluMBaHWe Meaa ¢ HOBOW nopumeit acpupa. pupHble BITAHXKM 06beanHSAIOT, achupy AaloT McnapuTbes noa
TAroi npu koMHaTHOW Temnepatype. Koctatky no6asnsioT 2-3 kannv pactsopa pesopumHano 3.4.2.1 n Habnto-
AaloT N3MeHeHWe OKPacku B TedeHne 5 MuH.

3eneHoBaTO-XeNToe, XeMnToe UM TEMHO-XEeNTOe OKpallMBaHWe CBUAETENbCTBYET O COAepXKaHUU rma-
pokcumeTundypdypans He bonee 25 Mr/kr. Peakuns otpuuatesnbHas.

BuwHeBoe okpalumBaHWe CBUAETENbLCTBYET O codepXaHun rugpokcumetundypdypans He MeHee
25 Mr/kr — peakuus nosoXxuTenbHas.

Bu6bnuorpadusn
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[3] TY 10-23-72—88 LLinatenb nabopatopHbin LU
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