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Hactosmmii HOpPMaTHMBHBIH  JNOKYMEHT YCTaHABJIMBACT  IUIAMCHHO-
IMHMCCHUOHHBLIA METON ONpEenesIEHHs MAaCCOBBIX KOHUEHTpaUWi Harpus, Kaud,
JMTUA U CTPOHUMA B MUTHLEBBIX, IPUPOIHBIX U CTOYHBIX BOAAX. [IManazoHsl on-
penensemMpIX KOHLIEHTpalMii yka3aHsl B Tabnuue 1.

Tabnunua 1

JAnanazoHbl onpee/isieMbIX KOHUEHTpauuii

duanasox onpexensicmbix
JaeMeHT Juanazon onpeaeisieMbiX KOHHEHTPaUHUH, KOHLUEHTPALHH,
3
mr/am Tpebylowmmit pasbéasJie-

ITutseBas 1 npupoa- Crounan HUS*,

Had BoAa BOAA mr/am’

Harpuit 1-200 1-1000 20-1000
Kannit 1-20 1-100 6-100
Jluruit 0,001-0,5 0,001-1 0,1-1
CrpoHuuit 0,01-20 0,01-20 1-20

* [Ipu coomgemcmeyioyem pazbasneHuu 803MoOxceH ananu3 npob ¢ bonree gvicoxuMu
COORDIHCAHUAMU HAMPUS, KANUS, NUMUA U CIMPOHYUA.

1. IPHHIUII METOJA

Onpenenenne MacCOBO KOHIXEHTPALMH HATPUSA, KAIUA, IHTHS U CTPOH LU
BBIMTONHAIOT METOAOM IIaMEHHOH 3MHCCHOHHON CNEKTPOMETPUM, OCHOBAHHBIM
Ha W3MEPEHUHM HHTCHCHUBHOCTH H3Yy4YEHHA aTOMOB HATPHA, Kajius, JIHTHA H
CTPOHL{UA HA COOTBETCTBYIOLIMX PE30HAHCHBIX JIMHHAX 3JIEMEHTOB NPH BO30OYX-
OEHHH UX B IJTAMEHH aUETUNCH-BO3AYX WIH MPONaH-BO3AYX.

[lpy onpeneneHuM CTPOHUMS MELLAIOULEE BIHAHHWE NPUCYTCTBYIOLHX B
npobe KOMIOHEHTOB YCTpaHAIOT no0aBneHreM B npody pacTBOpa XJIOpUAA JiaH-
TaHa WK KanbLMA.

OnpeneneHuio NMTHE B 3HAYHTENBHON CTENeHW MELNAeT CTPOHLUIMA, rHapo-
KCUJ KOTOPOTO JAET MOJEKYNAPHYIO N0510CY B 00N1aCTH pe30OHAHCHOM JIMHUK JTU-
THA. Mewarouee BIMIHHE CTPOHUMUSA YCTPAHAIOT J00aBJICHHEM HUTPATa ajlloMU-
HUA WJIH CMECH HUTpaTa alOMHUHHA W XJopuaa (WIM HUTpPATa) UE3Us, racsilinx
M3ITy4YeHHE CTPOHLIMA.

OnpejeneHylo LENOYHbIX METAUIOB MELUAeT KalbLUMH, eClid OTHOLUEHME
Ca:Na(K) npeerimaer 10. KpoMe TOro, onpeneneHui0 KanMs MelaeT HaTpui
npu otHomeHun Na:K > 5 U Haob60OpoOT, ONpeeNeHHI0O HATPUA MELAeT KaluH,
ecny oTHoweHue K:Na > §.
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Jna ycTpaHeHMa MellalomuX BIUAHUI B aHanu3upyemylo npoby ¥ rpaayu-
POBOYHEIE pacTBOPb! BBOHAT CIMEKTPOCKONUYeckHil OydepHstit pacTBop — pac-
TBOP X71opuaa (HUTpaTa) UE3us WM CMECH XJOpHAa (HUTpara) ne3us ¥ HUTpaTa
ATFOMHUHUA.

BONBIIMHCTBO XMMHUYECKUX COSMHEHUH HATPUs, Kanus, JIMTHS U CTPOHLHUS
XOpOIIO PacTBOPHMBI B BOAE, NO3TOMY COAEPKaHHE KUCIOTOPACTBOPUMBIX HopM
H BANOBOC COACPXKAHUE METAIINIOB PA3NIMUAOTCA HE3HAYUTEIIBHO.

briokx-cxema aHanu3a npupenera B [punoxenuu 1.

2. XAPAKTEPUCTHUKH INIOTPEIIHOCTHU U3MEPEHMI

Hacroawas meroauka o0ecrneydBacT MoJIy4€HHUE pE3YJbTaTOB aHau3a C
TIOTPEITHOCTAMM, HE NPEBBIIIAIOIIIUMHA 3HAYEHWH, OPUBEACHHEIX B Tabnuue 2.

Tabnuua 2
Ilnamnou H3Mepﬂ€Mle KouueHTpaunﬁ, OTHOCHTEJILHbLIC NOKA3aTeJ I 1o~

BTOPSIEMOCTH, BOCTIPOM3BOAMMOCTH, PABUILHOCTH H TOYHOCTH METOAMKH
npH A0BepUTeIbHOi BeposTHocTH P=0,95

JHanazon HaumMenoBaHue METPOSOTHYECKON XaPAKTEPHCTHKH
onpenensemblx co- | IMokasarens | Iloxasatens | Iloxasarens Hokasarens
aepxaunit, MI0BTOPAAEMO- | BOCIPOM3BO- | MPaBHJILHOCTH TOYHOCTH,
mr/am’ cTH AMMOCTH, ¢, %o 15, %
o, (8), % o r(8), %
Kanuii
ot 1 no 20 Bk 4 6 3 12
¢s. 20 go 100 Bk, 2 3 3 7
JiuTui
or 0,001 no 0,01 Bkn. 10 14 11 30
¢s. 0,01 a0 0,1 B, 6 9 9 20
ca. 0,1 no 1 B, 5 7 5 15
Hatpuit
ot 1 1o 20 Bk 6 8 7 17
cs. 20 no 200 Bk 5 7 5 15
ca. 200 xo0 1000 sxu. 4 5 3 10
Crponunii
ot 0,01 go 1 Bkn. 6 9 9 20
cn. 1 mo 10 Bk 5 8 8 18
¢i. 10 oo 20 skn. 4 5 4 11
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3.1.2
3.13

3.1.5.

3.1.6

3. CPEJICTBA H3MEPEHHMH. BCTIOMOT ATEJIbHOE OBOPY-
JOBAHME. PEAKTUBbI 1 MATEPHAJIBI

3.1. Cpeocmea usmepenuil, 6CnoMo2amenbHoe o6opyooeanue

. ATOMHO-26COPOIHOHHBIA CIIEKTPOMETP € MNAMEHHBIM aTOMU3ATOPOM, Ha-
npumep, AAS 3300 (Perkin-Elmer) unu Solaar S4 (Thermo Electron), unu
moboit apyroil cnextpomMerp, paboTalolWMi B 3MHUCCHOHHOM peXume U
HUMEIOUINI cneKTpalIbHbIA guanazoH 400-800 HM.

. Becsl naboparopssie ananutrdeckue no F'OCT 24104,

. FocynapcreenHble crannaptHeie 06pasust (CCO) cocraBa BOAHBIX pacTBO-
pOB HaTpud, KalMg, JIUTHA M CTPOHIHA C OTHOCHTENBHON MOrpeLIHOCTHIO
aTTeCTOBaHHBIX 3HAYEHMH MacCOBBIX KOHLeEHTpaumii He Gosee 1% npu
P=0,95.

. Bugucrunnarop crexnsHubiif BC TY 25-11.1592 unu qucTuansatop, WM

YCTAHOBKA IS MIONTYYeH!s JCHOHU3HPOBAHHON BOABI (CTENEHD YNCTOTHI 2
no FOCT P 52501 ).

Tlnutka snekrpudeckas mo F'OCT 14419 unu 6aHs necyaHas, uiny MHKpO-
BOJIHOBAs NeYb C 3aKPBITBIMM CTakaHaMH, Hanpumep, MDS-2000 wnn Mars
5 (dupma CEM).

. Jlo3aTopsl ¢ BapeupyembimM 06bemom 0,5-5 cm® no TOCT 28311.

Hpumenanue 1: [Jonyckaemea ucnonszosams 013 pazbaerenus npob npozpammupyemvlii pas-
6asumens, nanpumep, muna Dilutor-401 (pupma Gilson).

Mpumeuanue 2: Jonyckaemes ucnonbiogams cpedcmea usmepenuil u 6cnomozamenshoe 060-
PYyooBanue ¢ MeMpONOZUNECKUMU U MEXHUYECKUMU XAPAKMEPUCTIUKAMY HE XYXHCe, YeM Y Bbl-
WEYKA3AHHbIX.

3.2.1

3.2. Hocyoa nabopamopnasn

. Konbe! mepueie no 'OCT 1770 emectumMocTsio 25, 50, 100, 1000 CM3,
KJ1IacC TOYHOCTH 2.

3.2.2. Nunetkn mepHbie no N'OCT 29227 smecruMmoctiio 1, 2, 5, 10, 25 o™,

323

324

325

KJ1aCC TOYHOCTH 2.

. Hunvnaper mepHeie Hamuehele no FOCT 1770 smectumoctrio 100, 1000
cM®, KN1ace TOUHOCTH 2.

. CrakaHp! XuMHYeCKHe TepMocToiikue u3 creiia no ['OCT 25336 smecTH-
mocTeo 50, 100, 250, 500, 1000 cm’.

. [ToauatunenoBbie EMKOCTH ANg XpaHeHHus nipob BMecTUMOCThi0 500 eM’.
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3.3. Mamepuane!

3.3.1. ®unpTpel MeMbpauHsbie ¢ quamerpoM nop 0,45 MM (Tun MOA-MA no
TY 6-05-1903)unu 5 MKM, HITH aHATOTHYHEIE.

3.3.2. Cxarniii Bo3gyx mo TV 6-21.

3.3.3. AuetnieH pacTBopeHHbIH razoobpasueiii no 'OCT 5457.
3.3.4. GunsTpel 06e330i1eHHbIE «Oenas nenta» mo TY 6-09-1678.
3.3.5. bymara uHaMKaTopHas yHuBepcansHas mo TY 6-09-1181.

3.4. Peaxmugbnt

3.4.1. JlanTaH XNOpPHUCTBIH CeMMBOAHBIA (xJopuna na”rana), LaClx7H,0, x.u.,
TV 6-09-4773.

342, AMOMUHHH a30THOKMC/IBIA, OEBATHBOAHBIM, (HMTpAT aIIOMHHHSA)
AI(NO;);x9H,0,u.n.a., TOCT 3757.

3.4.3. LUesu# xnopuctelit (xyopua uesmns) CsCl, x.4.,TY 6-09-4066-79 unu uesus
a30THOKHCNBIH (HuTpat ue3usa) CsNO;, x.u., TY 6-09-437.

3.4.4. Kucnota consHas, koHu. (d=1,18 I"/CMS), HCI, o.c.y., TOCT 3118, unu
puKCaHaTbI COMAHOM KUCTOTHI ¢ KOHUEeHTpauyeit 0,1 Mons/am® (0,1 R).

3.4.5. Kucnora a3otHas, koHil. (d=1,42 r/CM3), HNO;, o0.c.u., TOCT 4461.
3.4.6. Bona auctunmuposanHas no 'OCT 6709 wiu AeHOHM3MpOBaHHas MO
T'OCT P 52501 (2-o0if cTeneHy YUCTOTHI).

ITpumenanue: [onyckaemca ucnonv3osanue nabopamophoii nocyOsl, MAmepuaros u
Peakmugos ¢ Kearuurayuel He HUNCe, Yem Y BLIUEYKAAHHBIX, 8 MOM YUCTE UMNOPMIHBIX.

4. YCJIOBUS BE3OITACHOI'O IPOBEJAEHUS PABOT

4.1. Ilpy BHINOJIHEHMH aHANHM30B HEOOXOAMMO cobtoath TpeOOBaHUI TEXHUKH
6ezonacHoCTH Npu pabore ¢ XUMHYECKMMHU peaktiBamu o 'OCT 12.1.007.

4.2. Tlpu pabote ¢ obopyaoBaHHeM HeoOXx0AMMO cOOAIOAATH NpaBUa 31EKTPO-
6ezonacHoctd no 'OCT 12.1.019.

4.3. Obyuenue paboTaromux 6€30MacHOCTH TPYa JOJLKHO OBITh OpraHM30BaHO B
coorercTeud ¢ 'OCT 12.0.004.

4.4. Tlomewenue n1abopaTopyuH NOMKHO COOTBETCTBOBATH TPEDOBaHMsM HOXKap-
Ho# 6ezonacHocTH Mo 'OCT 12.1.004 1 uMeTh CPEACTBa NMOKAPOTYLIEHUS
no 'OCT 12.4.009.
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5. TPEBOBAHMUA K KBAJIMOUKAIINN OIIEPATOPOB

K BeINOAHEHMIO U3MepEHHUH 1 06paboTKE X PE3y/IbTATOB AOMYCKAIOT JIHL,
UMEIOLIMAX BBICHICEC HHXECHEPHO-XUMHUYECKOES oGpazozaHue, BlaACOUX MCTO-
JOM IUIAMEHHOTO aTOMHO-a0CcOpPOLHOHHOTO ¥ DMUCCHOHHOrO aHaNIu3a, 3HAI0LHMX
NPUHLIMI AeHCTBUS, KOHCTPYKLUHIO U NIpaBMiIa 3KCIUTyaraluuu JaHHoro o6opyno-
BaHHUA.

K BrimonHeHuto pabot no npoGonoAroToBke MOMYyCKAIOT JIML, UMEKOLIMX
CpedHEe CreUUATEHOEC XUMHYECKOE o6pa305amle, 06y'—leHHle METOAMKE 11oAro-
TOBKH 1po0.

6. YCJIOBHA BBIITOJIHEHUA U3MEPEHMIA

Ipy BBINONHEHMH U3MEPEHHH B 1a6OPAaTOPHH NOJKHBI OBITH COOMIOACHBI
CIeLyIOIIHE yCIOBHA:

TeMneparypa BO3fyxa (20£5) °C
OTHOCHTENBHAA BIIAXKHOCTb BO3XYXa He 6onee 80 % npu 25 °C
Y4acTOTa NEPEMEHHOIO TOKA (50£1) 'y

HaIpAXKEHHUE B CETH (220+22) B.

7. OTBOP U XPAHEHME ITPOE BO/bI

7.1. Or6op npob roast ocymecTsasaioT B cooTeercTBuu ¢ TOCT P 51592 "Bona.
O6uue TpeboBaHus k otéopy apo6” u TOCT P 51593 "Boaa nuthesas. Ot-
6op mpo6".

7.2. I1po6er oTOHpatoT B eMKOCTH M3 nonudtuneHa. Tpebyemolit 06beM 1polds! He
menee 0,2 M.

7.3. Tlpu HeobGxoaMMoOCTH NPOObl BOABI MONKUCIIIOT KOHLEHTPHPOBAHHON a30T-
Ho#t KMCTOTOM 0 pH<2 (06bI4HO 2-3 cM® kMCHOTH Ha 1 aM’ npo6si). Cpok
XpaHeHHs 3aKOHCEPBMPOBAHHBIX NMPob 1 Mecal NMpU TeMNepaType OKpYyKalo-
e cpensl.

7.4. Cpok xpaseHus npo6 6e3 konceppauuu 14 cytok npu temneparype 2-10°C.

7.5. Tlpu ot6ope npo6 cocTaBRseTCs CONPOBONUTENBLHBI NOKYMEHT MO YTBEp-
WIEHHOH dopMe, B KOTOPOM YKa3bIBaeTCA:
- LeNTb aHANM3a, PEeAroaracMble 3arpa3HUTENHN;
- MecTo, Bpems otbopa;
- HOMep npobsi;
- JIOJDKHOCTS, (pamunus otOuparoliero npoby, aara.
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8. MOATOTOBKA K BhIIIOJIHEHUIO H3MEPEHUM
8.1. [Todzomoexa annapamypbsi

TloaroToexy crnexrTpoMerpa K paboTe mpoBOIAT B COOTBETCTRUM C WHCT-
PYKUMEH N0 3KCIUTyaTaluH.

JUMHY BOMHBEI M IWUPHHY LIENM BBIOMPAIOT B COOTBETCTBHM C PEKOMEHIA-
LUMAMM MPOU3BOAUTENS KOHKPETHONW MOJENH CHEKTPOMETPA, pacxof rasoB M
CKOPOCTh PACHBUICHNS ONTHUMU3HUPYIOT A KOKAOro MHAMBHIYaNbHOro npubopa
i ONPEAENIAEMOro MeTaIIA.

PekoMeHayeMble ycnoBHs onpeaenenus ansa moaenu AAS 3300 npuBeneHsl
B Tabnuue 3.

Tabnuua 3

YcnoBust oNpexeaeHHs1 HATPUSI, KaJMsl, JUTHsi H CTPOHLIMSA HA CNIEeK-
Tpomerpe AAS 3300 (PerkinElmer)

Pacxoa rasa,
neMeHT JITHHA BONKBI, Hupuna uM3/mm
HM mwesm

AUETHIIEH BO3YX
Harpuit 589,0 0,2H 0,3-1,0 5,0-12
Kanni 766,5 0,7L 0,9-1,2 7,0-12
Nutvii 670,8 0,2H 0,3-1,0 5,0-12
Crpoxuui 460,7 0,2H 0,9-1,2 6,7-12

8.2. Ilpuzomoenernue pacmeopos
8.2.1. lpuroroBneHue 1% (v/v) pacTBOpa a30THOM KUCIOTHI.

B mepHoit kon6e eMecTumMocTeio 1000 oM’ K HeOOMBLIOMY KOJTMUECTRY JHC-
THANMPOBaHHON BoAb! npubasngrot 10 oM’ KOHLIEHTPUPOBAHHON a30THOW KH-
CJI0TBI, JOBOAST O6BEM pacTBOpa OO METKH AWUCTHJUIMPOBAHHOH BOJOHM M Tula-
TeNbHO MepemMemnBaoT. CpoK XpaHeHHUs pacTBopa 3 Mecsua.

8.2.2. IlpurotoBnenue 5% (v/v) pacTROpa a30THOH KHUCJIOTHI.

B MepHOit KONBe BMECTHMOCTBIO 1 IM® K HEGONBUIOMY KOMHYECTBY IHC-
THANMHPOBAHHOM BOMAB MPHGABNAIOT 50 cM® KOHLEHTPHPOBAHHOM a30THOM KH-
CJI0TBI, AOBOAAT OOBEM pacTBOpa A0 METKH JUCTH/UTHPOBAHHOH BOAOH M Tia-
TeNbHO NepememnBaloT. Cpok XpaHeHUs pacTeopa 3 Mecsaua.
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8.2.3. INpurotosnenue ~0,1 MONB/AM’ PacTBOPA CONAHOM KUCTOTEE.

B mepHo#i konfe BMECTUMOCTbIO 1 AM® K HEGO/BIIOMY KONHUYECTBY AHC-
THJJIAPOBAHHOM BOJBI IPUGABNAIOT 8 cM’ KOHLCHTPUPOBAHHOM CONAHON KHCIIO-
TBI, JOBOAAT 00bEM N0 METKH NUCTHIUIMPOBAHHOMN BOAON W TILATENLHO mepcMe-
WHBAIOT.

INpu Hcnonb3oBaHMK GUKCAHANIOB CONSAHON KUCIOTH! COAEPKUMOE aMITy bl
KOJIMYECTBEHHO MEPEHOCAT B MEPHYIO KOOy BMECTHMOCTBIO 1 AM’, NOBOAST 110
METKH OMCTHIUTMPOBAHHOH BOAOM M TINATEJLHO NEPEMEUIHBAIOT.

Cpok xpaHeHHs pacTBOpa 3 Mecsua.

8.2.4. TIpuroTopieHne crleKkTpockonuueckoro OydepHoro pacTBopa XJo-
puza naHTaHa.

B cTakase BMecTHMOCTEIO 1 M’ pacteopsatoT 250 I Xjiopnja 1aHTaHa ce-
MuBomHOro B 500-600 cM® 0,1 moms/mm’ pacteopa HCI, nepeHocsat B MepHYyko
K06y BMECTUMOCTBIO | IM’, TOBORAT 06BEM 110 MeTku pacTBopoM HCI.

B 3aKpHITOM CTEKIIHHOM COCYA€ PAacTBOP YCTOHYMB B TEYEHHE 3 MeCAUEB
[P TEMIIEpATYpe OKPYKaloLLe cpebl.

8.2.5. Ipurorornenue cnexrpockonuueckoro OyhepHOro pacrsopa xjo-
puna (HUTpaTa) Le3us.

50 r xnopuaa uesus uau 58 r HuTpaTa HE3Ns PacTBOPAIOT B cTakaHe B 200-
250 cM’ IMCTHIUTMPOBAHHOM BOJIBI, NIEPEHOCAT B MEPHYIO KOJNGY BMECTUMOCTBIO
| }1M3, IOBOIAT 0OBEM 10 METKH AMCTHIUTMPOBAHHOM BOJOH M TILATENBHO TiEpe-
MELIHBAKOT.

B 3aKpEITOM CTEKISHHOM COCYJE PacTBOp YCTOHYMB B TeUeHHE 3 MecsLeB
TpY TEMIIEPATYPE OKPY>KaloILei cpelbl.

8.2.6. [IlpurotoBnenue cnekTpockonuueckoro OydepHoro pacreopa
CsCI+AI(NO;); unu CsNOj+ AI(NOs)3

50 r xnopuaa uesua Wiu 58 r HuTpata Hesus W 250 r HUTpara ATKOMHHUA
AEBATHBOIHOTO PaCTBOPAKT B MEPHOM CTakaHe B 600-700 CM’ IHCTHIIMPOBaH-
HOM BOJBI, IEPEHOCAT B MEPHYIO KONBY BMECTMMOCTBIO | AM’, HONMBAIOT AMC-
THJUVITKPOBAHHOM BOAOH N0 METKH M TIUATENBHO NEPEMELLMBALOT.

B 3aKpBITOM CTEKIAHHOM COCYI€ pacTBOp YCTOHYHB B TeueHHE 3 Mecsies
NpH TEMIIEPATYPE OKPYKaOLIeH cpeasl.
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8.2.7. [1puroroBneHue rpaxy MpoBOYHEIX PACTBOPOB.

5 ¢cM’ craHmapTHOro pacteopa mampua (I'CO, C=1 Mr/cM’) ¢ MOMONIBIO
TMIIETKY TIEPEHOCAT B MEPHYIO KOGy BMECTHMOCTHIO 50 cM’. JIoBomaT ofbeM 110
metk 1% (v/v) pacTBOPOM a30THOW KHUCJIOTHL M nepememuBatoT. [lonyuennpii
OCHOBHO#M rpajyHpoBOYHEIH pactBop conepxut 100 Mr/aM° HaTpHA.

Cpox XpaHeHUs rpaJyMpOBOYHOTO pacTBOpa 3 Mecdla MpU TeMIeparype
2-10°C.

5 cM’ cTanzgapTHoro pacteopa kaaua (I'CO, C=1 Mr/cM’) ¢ TIOMOIIBIO TH-
NETKH NEPEHOCAT B MEPHYIO KOGy BMEeCTHMOCTBIO S0 cv’. JIoBoaaT ofseM a0
MeTkH 1% (v/v) p-poM a30THOR KHC/IOTH W nepememuBatoT. [TomydeHHsld oc-
HOBHO#H rpalyupoBOYHBHA pacTBOp coaepxut 100 Mr/aM’ Kanua.

10 cM’ OCHOBHOTO FPaIyMPOBOMHOrO PAcTBOPA C TIOMOLBIO MUIETKHU Me-
PEHOCAT B MEPHYIO KO0y BMecTUMOCTEIO 100 cM’ 1 HoBOIAT 06BEM PacTBOPa 0
meTkd 1% (v/v) pacTBOpOM a3zoTHOH KUci0Th. KoHUeHTpanus Kanus B [OMy4eH-
HOM TIPOMEXYTOUHOM FPaxyHpOBOYHOM pacTsope 10 Mr/am’.

Cpok XpaHeHust OCHOBHOTO I'pajyHpPOBOYHOrO pacTROpa Kanus 3 mecsaua u
NPOMEXYTOYHOTO rpagyMpoOBOYHOrO PacTBopa Kanus 2 Mecsla pH TEeMIepary-
pe 2-10°C.

[pamyupoBOYHbIE PACTBOPHl HAaTPHA M KaliMd, HCIIONB3yeMble MUl Mo-
CTPOEHHUA IPalyHPOBOYHBIX XAPAKTEPUCTHK, MOXKHO TOTOBUTH B ORHOMN Konbe B
COOTBETCTBUM C Tabn. 4.

Cpok xpaHeHus pacTBopoB 1 mecau npu temneparype 2-10°C unu 14 cy-
TOK TIPH TEMIIEPAType OKPYKaroleH cpeasl.

Ipu onpeaeneHul HATPHUA M KalUi B Ka4ecTBe CNEKTPOCKOMHYecKkoro Oy-
depa ucnonb3yioT conu uesus (5 o™’ pacTBopa XJIOpHAA WM HUTpATa LE3vd B.
MepHYI0 KonGy BMECTHMOCTHIO 50 cM’ 106aBAAIOT MPU NPHTOTOBNEHUM TPagyH-
POBOYHBIX PACTBOPORB, MCIIONB3YEMBIX [ YCTAHOBACHHA IPaJyHPOBOYHBIX Xa-
paKTEpPHCTHK).

5 cM’ craHmapTHoro pacteopa aumusa (I"CO, C=1 Mr/cM’) ¢ IOMOLIBIO
TIMTIETKY MEPEHOCAT B MEPHYIO KOOy BMECTHMOCTBIO 50 cM’. JIOBOAAT IO METKH
5% (v/v) pacTBOpOM a30THO# KUCJIOTH M NepeMelnBatoT. [1omyueHHbIH OCHOB-
HOM rpagyHpOBOYHBI pacTBOp cogepxuT 100 MI/aM’ JTUTHA.

Cpok XpaHeHHus pacTBOpa 2 Mecalia npu Temmepatype 2-10°C.

1 cM® OCHOBHOTO FpafyHPOBOUHOTO PACTBOPA C MOMOLIBIO MUMETKH Mepe-
HOCAT B MEpHYIO KONGy BMECTHMOCTHIO 100 CM’ M JOBOMAT O6BEM pacTsopa 10
Metku 5% (Vv/v) pacTBOpOM a30THON KMCHOTH! (TPOMEXYTOUHKI pacTBOp A).
KoHueHTpauus JUTHA B MOJyYEHHOM [paIyHpOBOYHOM pacTBOpe A COCTaBJseT
1 mr/am’.
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10 cM® pacTBopa A ¢ MOMOUILIO MHMTETKH NOMEWAKT B MEPHYIO KOnGY
BMeCTHMOCTBI0 100 cM®, pasGarisioT 10 MeTKH 5% (V/V) p-poM a30THOH KHCHO-
ThI U MEPEMELINBAIOT (NPOMeXyTOUHBII pactrop b). KoHueHTpauus nutus B no-
JIy4eHHOM IpaXyHpoBOYHOM pacTBope b cocrasnser 0,1 mr/om’.

['pagyupoBounble pactBopel A U b ycroiiuuBel B Teuenue 1 Mecsua npu
Temnepartype 2-10°C.

Pa6oune rpagyHpoBOYHBIC PAcTBOPEl JIMTHS TFOTOBAT B COOTBETCTBHH C
Tabn. 5. Cpok XpaHeHHst pacTBOPOB | mecsu mpu Temnepatype 2-10°C unu 14
CYTOK IIpH TEMIIEPATYPe OKPYKarOlEeH Cpebl.

Tpu onpeneneHuy JIKTHA B KayecTBe CIEKTpockonu4eckoro Gydepa wc-
fIONB3YIOT PacTBOP XJIOPUAA WNH HUTpaTa Lie3ust M HUTpaTa amomuau (n. 8.2.6)
(0,5 cM’ pacTBOpa NOGABNAIOT B MEPHYIO KONGY BMECTUMOCTBIO SO CM® npu npH-
FOTOBJICHHH PALyHMPOBOYHBIX PAacTBOPOB, HCIONB3YEMBIX IUI YCTaHOBIEHUSA
rpagyvpoOBOYHOI XapaKTEPHUCTHKH).

1 cM® cranpmaprHoro pacteopa cmponyua (FCO, C=1 mr/cm®) ¢ nomMowbko
NHUMETKU NMepeHOCAT B MepHYI0 konby BMecTumocThio 100 cm’. JIOBOJAT 10 MeT-
ku 1% (v/v) pacTBOpPOM a30THOH KMCJOTBI U nepeMeiumpaloT. [loayyeHHbIH oc-
HOBHOI FPaXyHPOBOUHBIA PaCTBOP CONEPKUT 10 MI/AM’ CTPOHLKA.

10 cM® OCHOBHOTO IrpaLyMPOBOYHOrO PAcTBOpPA C MOMOLIBIO TTHNIETKH Tepe-
HOCAT B MEpHYI0 Konby BMecTuMOCThIO 100 cM® M moBOAAT 06beM pacTBOpa o
metku 1% (v/v) pacTBOpOM a30THOM KHCIOTH (IPOMEXYTOUHBIH pacTBop). Ko-
HEHTpauus CTPOHLMS B NONYYEHHOM I'PalyMpOBOYHOM PacTBOPE COCTaBIsET |
Mr/om’.

Cpok xpaHEHHS OCHOBHOTO M NPOMEXYTOYHOrO PacTBOpPOB COCTaBiseT 1
Mecau npu temneparype 2-10°C.

Cepuio IpaflyHpOBOYHBIX PACTBOPOB CTPOHUMA, HCMONb3YEMBIX ANA MO-
CTPOEHHA I'PaLyMPOBOYHBIX XapaKTEPUCTHK FOTOBAT B COOTBETCTBUH C Tabn.b.
Cpok xpaHeHus pacTBopoB | Mecau npu temnepatype 2-10°C unu 14 cyrok npu
TeMriepaType OKpyKarolei cpenml.

TMpu onpeneneHUM CTPOHLMSA B KauyecTBE CrEKTpockonHueckoro Oydepa
UCMOMB3YIOT XyIopHCThIit NanTaH (0,5 cM® pactsopa LaCly B MepHyio konby Bme-
CTHMOCTBIO 50 CM® NPH NPHUFOTOBJIEHMH FPAdyMPOBOYHBIX PACTBOPOB, UCTIONb-
3yeMBIX /I YCTAHOBAEHUA rPpaxy HpOBOYHOH XapaKTEPUCTHKH).
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Tabnuna 4

TpuroroBaeHe rpayHpoBOYHBIX PACTBOPOB HATPHA N Kaus

Homep rpagynpoBoYHOTro
pacTBOpa

BumecTumocTs MEpHOH
KO6bI, CM

50

50

50

50

50

KoHueHTparus HaTpus B
rpaayHpoBOYHOM pPacTBO-
pe, mr/am’

1,0

2,0

4,0

6,0

10,0

O6®eM 0CHOBHOTO pac-
TBOpa HATpHs
(100 MF/IIMB), oM

0,5

tl

1,0

2,0

3

3,0

5,0

3

KoHueHTpauus xanms 8
FPasyMpOBOYHOM PACTBO-
pe, M/ am’

1,0

1,5

2,0

>

2,5

E]

3,0

O6beM NPOMeNYTOUHOrO
pacTeopa Kanui,
(10 Mr/nM3), oM’

5,0

7.5

>

10,0

12,5

15,0

Taoauna S

HPHFOTOBHCHHE rpaayMpoBoO4YHBIX PacTBOPOB JUTUSA

[Tomep rpanynpoBoUHO-
ro pactsopa

O6bem konbsl, oM’

50

50

50

50

50

50

KoHueHTpauns nTua B
I'PAnyMPOBOYHOM pac-
TBOpE, MI/IM°

0,002

0,004

0,008

0,010

0,020

0,040

ObveM NPOMEXYTOUHO-
ro pacreopa b,
(0,1 M[’/JIMB), oM’

O0beM npoMeKyTOUHO-
ro pacrTsopa A,
(IMF/HMB), oM’
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Tabnuua 6

IpuroroB/jeHne rpagyHpPOBOYHbLIX PACTBOPOB CTPOHLIMA

Homep rpany¥poBOYHOro
pacTBOpa

O6bem konbsl, cM® 50 50 50 50 50

KoHUEHTpauMa CTpORLIMSA
B rpaZyMpOBOYHOM pac- 0,01 0,05 0,1 0,5 1,0
TBOpE, MI/aM’
O6beM NMpOMEXYTOHHOTO
pacteopa, (1 MI‘/II.MB), oM’
O6bem OCHOBHOFO pac-
TBOpa, (10 mriam’), e’

0,5 2,5 5,0

2,5 5,0

8.3. Yemarnoenenue zpadyupogounoli xapakmepucmuu

IMepen HauanoM aHaaM3a BO uzbexaHue 3aruba rpagyupoBouyHoro rpaduxa
B 0651aCTH BBICOKMX KOHUEHTPAUMi U C LeNbiO NOBHILIEHNH TOUHOCTH ONpeaeie-
Hus TIOBOPAYMBAlOT IUENIEBYIO TOPENKY BOKpPYT BEPTHKANbHOH OCH Ha ompeje-
JIEHHBIH yron (BenMYMHA YTNa NoaAOupaercs KCIepUMEHTaNbHO) WK paboTalot
€ KpyTio#t ropenko# (CM. MHCTPYKLMIO [0 3KCMTyaTaiun npubopa).

PacnbingioT rpagyMpOBOYHBIA pacTBOp ONpEAENAEMOro 3JeMeHTa MaKCH-
MaJIbHOM KOHLIEHTPALMM B IUIaMEHU FOPENTKH M ONTMMHU3UPYIOT apaMeTpsl MpH-
6opa 10 AOCTHXXEHHS MAKCUMalIbHOM MHTEHCHBHOCTH U3JTy4YEHHUs.

PachelnsloT rpagyHMpOBOYHBIE PacTBOPB! B TUIAMEHM TOPEIKH B MOpsikKe
BO3paCTaHMsg MacCOBROM KOHLEHTPAUMM OnpenenseMoro MeTauia U perucTpupy-
IOT HHTEHCHUBHOCTb U3NTYYEHUS KaKAOTO 3NleMeHTa npu Tpebyemoil anuHe BoJ-
HEIL.

['panyupOBOYHYI0 XapaKTEPHCTHKY, BBIPAXKAIOLIYIO 3aBHCMMOCTL MoKasa-
Ul NPUGOpA OT KOHLEHTPALMH OTPENENAEMOro dMeMenTa (MI/IM’), yCTaHaBH-
BAlOT aBTOMATHYECKH B COOTBETCTBHH C NPOTrpaMMHbIM obecnieueHieM npuoopa
no cpenHeapupMeTHHECKOMY TPeX Pe3yibTaToB H3MEpeHHH HHTEHCUBHOCTH U3-
JY4EHHS U KaXKD0M TOYKH 3a BBIYETOM CcpeHeapHdMETHIECKOTO TPEX pe3yib-
TaToB W3MEPEHHMII MHTEHCHBHOCTH M3TyYEHHA XOMOCTOro pacreopa. XOJOCThIM
pacTBOpOM SBASETCA PACTBOP A30THOM KMCOTHI, HCTIONb3YEeMbIil A IPUTOTOB-
JIEHHS TPALYHPOBOUYHBIX PACTBOPOB M COAEP)KAUIMM TaKOE KE KOJIMUECTBO COOT-
BETCTBYIOLLErO CIEKTPOCKONMUEeckoro 6ydepa, 4To ¥ rpaayHpoBOUHbBIE PacTBO-
pbl

Yepe3 kaxable AECHTh-NATHAALATDL POO MOBTOPSAIOT U3MEPEHHE OIHOTO M3
rpagyrpoBo4HbIX pacteopos (Reslope). Ecnu namepennas KOHUEHTpaums onpe-

11
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JAeJIAeMOro 3JIEMEHTA B 3TOM IpaayUpOBOYHOM pacTBOPE OTIIMYAETCA OT MCTHH-
Holt Gonee, uem Ha 10 %, KaTUOPOBKY MOBTOPSIOT MOJTHOCTEHIO.

9. BBINOJTHEHUE W3MEPEHU

K 50 cM’ aHanu3upyeMoli mpoonl nobaBnsoT 2,5 CM’ KOHL[. a30THOM KH-
CIOTBI, XOpOILIO EPEMEILHBAIOT U BhIAePXKUBAOT 20-30 MUHYT.

IMepen BbIIONHEHHEM H3MepeHUit npoOsl cTtouHol Bomsl (pH<2) dpuner-
PYIOT, B 3aBUCHMOCTH OT JMCNEPCHOCTH 4acTHl, OcajKa, yepe3 MeMOpaHHbIH
GuneTp ¢ nuametpom rnop 5 unu 0,45 MM unu 6ymakHei dunetp "OGenas neH-
Ta".

C uensro yHHOUIMPOBaHUS MPOOONOArOTOBKU IUIS aHanusa obmero co-
NEPAKAHUS LIETOYHBIX, WENOYHO3EMENBHBIX H TAXKEIBIX METAIOB NpobB! CTOY-
HO BOZAB! NpeNBaPUTENBLHO NOABEPraloT KUCIOTHOMY Pa3fIOKEHUIO Ha NecYaHoM
6aHe unu B MUKpOBONHOBO#H neun (MBII), zatem punstpyrot. [Ipu Munepanuza-
LMK B MHKPOBOJIHOBOM neun K 50 cM’ rOMOreHH3MpOBaHHOM NPOBHI CTOUHOM BO-
bl B CTaKaHe, MpeAHa3HaueHHOM mna MBI, npumueaior 2,5 cM’® KOHIL. a30THOH
KHCIOTEL (2 oM’ ecny Mpo6a MpeIBapUTENhHO 3aKOHCEPBHpOBaHa). IToAroToB-
JIEHHBIE CTAKaHb! CTABAT B TYPE/lb MUKPOBOHOBOH MeuH.

Tlpo6sl nuTheBOH M mpuponHoil Boasl (pH<2) ¢GunpIpyroT uepes Mem-
OpanHbIil uneTp ¢ auamerpom rop 0,45 mxM, unu OyMakHelit ¢uneTp "Genas
neHTa", N0 cHavana HarpeBaloT Ha rnecyaHoil 6aHe, He AOBOAA A0 KMNEHHA B
teyenue 20-30 MuHYT, npeaBapHUTENbHO NOOABHB KOHU. a30THOH KHMCIOTBHI H3
pacyera 2,5 cM® KHCOTHI Ha 50 CM’ aHANM3UpyeMoii pobEL, 3aTeM bunbLTpyIOT.

[Tpu onpeneneHnuyt HaTpUA U Kanusa NpoObl 06LIYHO NpPENBapUTENIBHO pas-
GaBnmoT .

Ipumeuanue 1: [Ina onpedenenus nampus u xaaua 5 om’ omgunsmposanrou npobui
800b1 nomewaiom & mepHyio korby emecmumocmyuio 25 cm’, dobaensom 2,5 cm’ pacmsopa
conu yezun (cnekmpockonuveckuti 6yghep) u 00600am 06vem 00 Memiku QUCMUNRUPOBAHHOU
800otl. Ecnu eenununa usmepaemou UHMEHCUBHOCMU UNYHEHUR npeebluiaem OuanasoH no-
CMPOEHHO20 OAR KANCO020 SNEMEHMa 2padyupo8oNHo20 Zpagura, mo oanvnetimee pazbaene-
Hue npobut nposodsm 1% pacmeopom azomnoi kucromel. [Ins pasbasnerus MOJCHO UCNONb30-
samyv npozpammupyemolli pazbasumeno, vanpumep, muna Dilutor-401 (Gilson).

Ilpu onpenenenuu aumua x 50 cM® aHanM3upyemoit Mpo6sl 06ABNAIOT
0,5 cM’ cMecH XNOpHAa WIH HUTPATA UE3Nd H HUTPATA ATIOMHMHHS (CIEKTPOCKO-
nyeckuit Oydep).

TIpn OUPCHEHEHUN CrnponiA K 50 cM’ aHaM3HpyCMOH npobbl pobasii-
3 -
1ot 0,5 cM” pacTBOpa XJopuaa JaHTaHa (crekTpockonuueckuit 6ydep).
Ecnn BennuuHa M3MepsAeMOil MHTEHCMBHOCTH M3NyYEHHS HE MOMajfacT B

AMana3oH TIOCTPOEHHOFO AJI KaXNOro 3JIEMEHTa rpalyHpOBOYHOro rpadmuka,
npo0y pa3daBislOT PacTBOPOM a30THOW KHUCIIOTHI, MCIIONIb3YEMBIM JUIS HPUTO-

12
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TOBJIEHUS TPagyHpPOBOYHBIX PACTBOPOB. BakHO yyecTb, UTO KOHLEHTpailus Co-
OTBETCTBYIOLLIEro CrieKTpockonuueckoro 6ydepa nomxHa GbITE OJHA U Ta KE B
pas6aBiieHolt npobe M B rpaayHpOBOYHEIX PacTBOpPAXx .

[Mepen mpoBeneHHEM CEPUM aHAIM3OB KOHTPOIMPYIOTCS YUCTOTA MOCY/bI
M KauecTBO MCNOJb3yeMbIX PEaKTHUBOB IYTEM IPEABapUTENLHOTO aHAIN3a X010~
cToit npo6bl. XonocToi npo6oit ABgeTcss AUCTUAAMPOBAaHHAA BOAA, MPOMYIEH-
Has uepe3 BECh XOJ] aHaNIN3a.

10. OBPABOTKA PE3YJbTATOB H3MEPEHM A

Ipu 06paboTke pe3ybTaTOB M3MEPEHHH COJEPHKAHMS HATPHA, KaHi, JUTUA H
CTPOHLMS B AHAIM3UPYEMOM BOJE CNCOYET Yy4YUThIBaTh pazbaeieHHe NpoObi, B
TOM uMclie NpH fo6aBneHny cniekTpockonmuyeckoro 6ydepHoro pacteopa.

ConepxaHue MeTanna B npobe paccUMTHIBAIOT No gopmyne:
X =AxV,/V,rae

A - colep)xaHHe METalla B aHAIM3MpyeMoii npobe BoAkl, HalEHHOE NO
rpagyMpoBOYHOMY rpaduKy WIM pacCUHTaHHOE C WCIONb30BAHHEM rpanyHpo-
BOYHBIX KO3 dHIMEHTOB, MI/AM;

V; - 06beM Kok, B KOTOPO# NPOBOAMIH pa3baBieHHue, cM’;
V - 06beM npo6bt aHANKH3HPyeMOH BOBL, CM”.
11. OGOPMJIEHME PE3YJIbTATOB U3MEPEHUM

Pe3yﬂbTa’Tbl KOJIUYECTBEHHOIO aHa/iM3a B MPOTOKOJaX aHanu3a rpeacras-
JIAKOT B BUOEC!

X + A, mr/oam’, P=0,95
A=6x0,01xX, rae

8 — 3HauyeHWs XAPAKTEPHUCTHKH TMOrPeIHOCTH (MOKa3aTeNss TOYHOCTH),
npuBeneHs! B Tabn. 2

Pesy.nLTaTm aHaJIU3a NpeacTapiqT € TOYHOCTBLIO A0:

npu coaepxanuu ot 0,001 o 0,01 Mr/aM> Bk, — 0,0001 Mr/am’
npu conep>kanuu ceeiwe 0,01 xo 0,1 mr/am’® Bk, — 0,001 mr/om’
TpH copepxkanun cebiure 0,1 10 1 mr/am’ Bk, — 0,01 mr/am’
TMpH coep>kaHuu cBbiwe 1 no 10 mr/am’ B, — 0,1 Mr/am’

npu cofepxanuu cBblie 10 Mr/am®  — 1 mr/am’

13
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12. ONEHKA NPMEMJIEMOCTH PE3YJIbTATOB U3MEPEHUN

12.1. Ipu Heo6XOAMMOCTH MPOBEPKY MPHEMIEMOCTH PE3YJILTATOB H3Me-
PEeHUI, MOYyYEHHBIX B YCAOBHUSX MOBTOPAEMOCTH (CXOAUMOCTH), OCYIIECTRIAIOT
B COOTBCTCTBHH © TpcGosanuamu pasmena 5.2. 'OCT P UCO §5725-6-2002.

PacxokaeHue MexIy pe3ynsTaTamMu U3MEpeHUil He NOJHKHO NMpEeBLIATH
npejena noBropAeMoctH (r). 3HaYeHHUs I IpuBeaeHbI B Tabnuue 7.

12.2. Tlpy Heo6X0AMMOCTH TPOBEPKY MPUEMIIEMOCTH PE3YJILTATOB H3MeE-
PEHMH, MONYYEHHBIX B YCIIOBHAX BOCIIPOM3BOAUMOCTH, MPOBOIAT C YYETOM Tpe-
6oanuii pasgena 5.3 TOCT P UCO 5725-6-2002. PacxoxaeHHe Mexay pe3yiib-
TaTaMM M3MEPEHHH, MOTyYeHHbIMH JBYMA JabOpaTopHUAMH, HE HO/DKHO NPEBHI-
waTh npeaesa socnpoussoaumoctu (R). 3nauenns R npusencHs! B Tabnuue 7.

Tabnuua 7

Ilpeaennl NOBTOPAEMOCTH H BOCTIPOM3BOAMMOCTH Pe3yJILTATOB
n3mepeHuit npu P = 0,95

Jlnanaszox anaaH3upye- Ipeaen nosropsemoctu | [peaes BocnpoOH3IBOAHMOCTH
MbIX COREPIKANME, (ans ABYX pe3ysibTaTOB | (AR ABYX Pe3ySiLTATOB H3ME-
mr/an’ usMepeHuii), peHuit),
r, % R, %

Kannit
ot 1 5o 20 Bkn. 11 17
cB. 20 n0 100 BkA. 6 8
Jlnrui
ot 0,001 mo 0,01 Bk, 28 39
cs. 0,01 10 0,1 k. 17 25
cs. 0,1 no | Bk 14 19
Hatpuii
ot 1 20 20 BkA. 17 22
cs. 20 no 200 Bki. 14 20
c. 200 no 1000 Bk 11 14
CrpoHunii
ot 0,01 no 1 Bk, 17 25
ot 1 no 10 Bk 14 22
c8. 10 no 20 Bka1. 11 14

14
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13. KOHTPOJIb KAUECTBA PE3YJLTATOB U3MEPEHUI

KouTpons kauecTBa pe3ynsTaros n3mMepeHuit Ipy peann3auni METOAUKH B
nabopaTOPHH MpeayCMaTPHBALT:

- KOHTpPOJb CTaGWIBHOCTH pe3yJibTaToOB M3MEpEeHHit MyTeM KOHTPONA cra-
OUNBEHOCTH CPEeNHEKBANPATHYECKOTO OTKJIOHEHUS MOBTOPSIEMOCTH, Mpo-
MEXYTOYHOMN MpPELU3MOHHOCTH H MOrPELIHOCTH;

- KOHTPOJIb MCMOJHHUTENIEM MPOLENYpPbl BHIMONHEHUS U3MEPEHUH MyTeM
OLEHKH TOrPElIHOCTH NPH PEeATHU3aLUMH OTAC/IBHO B3ATOM KOHTPOIBHOM
NPOLIEAY phl.

[MeproaMYHOCTE KOHTPONS MCTIONHHTENEM NPOLEAYPhl BEINOMHEHUS H3Me-
pEHHIt ¥ aNropuUTMbI KOHTPOJIBHBIX NpoLeayp (¢ Hcnons30BaHUeM MeToda goba-
BOK, C UCIIOJIb30BaHHEM 00pa3LOB [ KOHTPONIA M T.I1.), @ TAKKE PeaTu3yeMble
MPOLIEAYPBl KOHTPOJIA CTaOUIIBHOCTH pe3yNbTaTOB U3MEPEHHUI pErNITaMEHTHPYIOT
BO BHYTPEHHUX [0KyMEHTax j1abopaTopuu.

13.1. KoHTposs npouemyphb! BHIMOJHEHUS U3MEPEHHH C HCTIONB30BaHMEM
mMeToaa 100aBoK.

O6pa3uamu A7 KOHTPONS ABASIOTCA peajsHble Mpo6El BOfbI, 0TOOpaHHbIE
B TPANMLMOHHBIX TOUKAX KOHTPONs coctaBa BoA. O6beM 0ToOpaHHOH AlS KOH-
Tpons npobbl J0KEH COOTBETCTBOBATL YIBOEHHOMY 0OBEMY, HEOOXOAMMOMY
IUIst MPOBeJIeHWs aHanu3a mo Metromuke. OTobpaHHbii 00BEM AEAST Ha OBE paB-
HbIE YaCTH, NEPBYIO U3 KOTOPHIX aHATHM3HPYIOT B COOTBETCTBHH C METOAMKON M
NOJTy4aloT Pe3yNbTaT aHalu3a UCXOAHO# paGoueid npobel X, a BO BTOPYIO YacThb
fenaroT nobasky aHanusupyeMoro komnonenra (C) ¥ aHanu3UpyIOT B COOTBET-
CTBMM C METOMMKOI, MosTyyas pe3ynabTarT aHanu3a pabouel npobnr ¢ pobaBkoi
X3. PesynbTare! aHanu3a HCXoAHOM paboueil npobsl X, U paboueit npobsi ¢ no-
6aBkoil X, MOITYYaOT HO BO3MOXHOCTH B OJMHAKOBBIX YCJIOBHAX, T.€. MX NOJY-
4aeT OfMH AHAJIMTHK C HCTIONB30BAHHEM ORHOro Habopa MepHOH NOCYNbl, OHUX
¥ TEX )K€ PEAKTHBOB H T.I.

Pesynvrar KOHTpONEHOM Mpoueayps! K, paccuutsiBaioT 1o dopmyne:
KK=|X2—X1—CI,me
X, - pesysbraT aHanusa pagoueit npobel, Mr/am’

X, - pe3ynbTar aHanysa pabouedt npobbl ¢ no0aBKol aHaNMU3MPYEMOro
KOMITOHEHTA, MI/AM’

C - BesivumnHa 100aBKU AHAJIU3NPYEMOro KOMITOHEHTA, MI‘/,HM3

15
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Pewenne 06 ymOBNETBOPUTENBHOM MOTrpElIHOCTH NPUHUMAIOT IPU BbI-
NOJIHEHUN YCIIOBHS !

K - HOpMATUR KOHTPONA NOFPEWHOCTY, PACCUUTAHHOE N0 hopMmyne.

K= P+ Anx, ), rae

AJ‘[X] —~ 3HAYCHHUE XapaKTEPHUCTHUKHU MOTPEIIHOCTU HU3MEPCHMSA KOHUCHTpa-
uuu B paboueit npobe (Mr/mm’);

Agnx: - 3HaUEHHE XaPaKTEPUCTHKH MOTrPEIHOCTH H3MEPEHUs KOHLEHTpa-
wiH B paboueit npo6e ¢ n06aBKoft (Mr/am’).

3HaueHus Anxy M Anxy ycTaHasnuBaioTcs nabopatopueit npu peanuzauuu
METOIMKH 1 O0ECMEYNBAIOTCS KOHTPOJEM CTaGMIBHOCTH pe3ysbTaTOB M3Mepe-
HUH.

Hpumeuanue: Jonycmumo xapaxmepucmuky nozpeuHocmu ONS pe3ynomamos uime-
penuil (X; u Xz) npu svedpenuu memoouxu & nabopamopuu paccuumeieams no gopmyne:
An=0,84x4, 20e

A=00] x5xX;

8 - noxasamens mounocmu (cm. mabauyy 2).

ITo mMepe HakomneHus uHGOpPMaLMH B MpoLEcce KOHTPOJIA CTACHIBHOCTH
pe3yJbTaTOB U3MEPEHUH XapPaKTEPUCTHKY MOTPELIHOCTH YTOYHAIOT,

Ilpy npeBplIeHHH HOPMATHBA KOHTPONS MMOrPELIHOCTH IKCIIEPHMEHT [10-
BTOPAIOT. IIp¥ NMOBTOPHOM NMpPEBBINEHHH YKA3aHHOTO HOpMaTHBa K BHISCHSIOT

NPHYKHB], NPUBOAALIME K HEYINOBIETBODHTENLHEIM PE3yJLTATAM KOHTPONA, U
YCTPaHAKT UX.

13.2. KoHTpone npoueaypbl BBINOIHEHHS W3MEPEHUN C MCMOJB30BaHUEM
MeToAa pasbasneHus.

KoHTpoas xauecTsa pe3ynbTaToB H3MepeHHH METOHOM pa3baBieHHs oOcy-
LIECTBAAIOT Ha o6pa3uax Ang KOHTPONA, KOTOPBIMH SABIIAIOTCA peasibHble NPOOBI
BOJBI, MPOAHATM3UPOBAHHBIC PAHEE W 3TH ke MpoObl, pa3baBieHHBIE B 7| pas.
Ob6rem oTobpaHHON I KOHTPOIA Mpo0bl AOMKEH COOTBETCTBOBATEL YABOEHHO-
My 00beMy, HeOOXOOUMOMY A MPOBeJeHUs aHanusa no Meroauke. OtobpaH-
Hblfi 00BEM JENAT HA ABE PAaBHbIC YaCTH, NEPBYIO U3 KOTOPHIX aHANM3UPYIOT B
COOTBETCTBMU C METOAMKON M MOJY4alOT Pe3yJbTaT aHATH3a UCXOMHOM padoueii
npo6kl X, a BTOPYIO YacTh Pa3baBIiiloT B 1} pa3s U aHATH3HPYIOT B COOTBETCTBHU
C METOAMKOM, moiyyas pe3ysbTaT aHanu3a pazbaBieHHOM pabouei npobul X,.
PesynbTaThl aHann3a ucxonHoi pabouedt npobGet X; u paszOasneHHoit paboueii
npo6er X, NOAy4aloT MO BO3MOIKHOCTH B OJJMHAKOBBIX YCJIOBHAX, T.€. MX MOMy4a-
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€T OJlH aHATUTHK C WCTIONB30BAHUEM ONHOro Habopa MEPHOMN MOCYbl, OAHHUX H
TeX XE PEaKkTUBOB H T.A.

PesyneTat KOHTpONBHOM npouenypsl K, paccuuTsipaior no gopmyne:

Ke=InXs =X, |, rne

X, - pe3y/IbTaT ananuza paboueit npobel, Mr/am’;

X, - pe3yNbTaT aHanu3a pa36aBeHHol paboueit poGsl, Mr/aM’;

Pemenne o6 ynoBNETBOPUTENBHON MOrpelIHOCTH MPUHKMAIOT MPH BbI-
MOJTHEHHH YCIIOBHA:

K. <K, rne

K - HOpMaTHB KOHTPOIS MOrPEIHOCTH, PACCUHTaHHOE 1O GopMyIe.

K= VUI(AHXZ)Z +(AJIX1)Z , e

Ajx) — 3HaUeHHE XApaKTEPUCTHKM MOTPELIHOCTH M3MEPEHHS KOHLEHTpa-
LMK B paboueif npo6e (Mr/am’);

Agx2 - 3HAYEHME XapaKTEPHCTHKM MOTPELIHOCTH U3MEPEHHUsS KOHLEHTpa-
uuH B pasbaBnenHo paboueit npobe (Mr/am’).

3uHaueHus Ay ¥ Anxe YCTAHABIMBAIOTCA j1abOpaTOpHEl NpH peanH3alyH
METOAMKH M 0OeCcTieyuBaloTCAd KOHTPONEeM CTa0HIBHOCTH pe3yNbTAaToOB H3Mepe-
HHH.

ITpumeuanue: [Jonycmumo xapakxmepucmuxy nozpeuwtnocmu 01 pe3yavinamosg usme-
penuti (X; u Xz) npu enedpenuu memoouxu @ Aabopamopuu paccuumel8ame no (Hopmyne:
Ar=0,84x4, 20e

4=00] xéxX,;

& - nokazamenv mounocmu (cm. mabauyy 2).

[To Mepe HakomieHUs MHGOPMAaLUM B MPOLECCE KOHTPONs CTabMIBHOCTH
PE3YNBTATOB M3MEPEHHI XapaKTEPUCTHKY NIOTPEWHOCTH YTOYHSIOT.

[pyu npeBbILIEHMH HOPMATHBA KOHTPOJS MOTPELIHOCTH 3KCIIEPUMEHT I10-
BTOPSAIOT. IIpy MOBTOPHOM TNPEBHIILIEHUH YKA3aHHOrO HOpMaTHBa K BBIACHAIOT
TIPUYHHLL, NPUBOAAIME K HEYROBNETBOPMTENBHBIM PE3YNbTaTaM KOHTpONS, H
YCTPaHSIOT UX.
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NPUJIOXKEHME 1

Biok-cxema ONpEaAc/IeHNA HATPHA, KAJIUA, TUTUS H CTPOHLIMA.

50 e’ po0bl BOAKI

Jobasnenune HNO;

®unsTpanus yepes MeMOpaHHbI
¢GunsTp 0,45 MKM

Bratouexue 1 HacTpoiika npubopa

HMoaroroska npo6 Boaw anst ASC
aHanu3a ( pas6aBneHue, nobasneHne
COOTBETCTBYIOLUETO CEKTPOCKONHUE-
ckoro 6ydepa:

CsCl wunu CsNO; pas HaTpus U ka-
nus, CsCl+AI(NO;); ans nutus n
LaCl; ans crpoHuus)

Mpurorosnesue rpanyupoBOUHBIX
pacTBOpOB, N00aBNCHUE COOTBETCT-
BYIOIIMX CIIEKTPOCKOMUYeckux Gyde-
pos:

CsCl nnn CsNO;3 ans Hatpus U ka-
aus, CsCI+AINO3); ana nurus,
LaCl; ans crponums

TIlTocTpoenue rpanyupoBo4HOro rpaduka

18

AHau3 NOArOTOBACHHEIX NPOG

Honyuenue n 06paborka pe3ynsTaTos
aHanusa




(18 Raft

1907

GENEPAJIBHOE ATEHTCTBO ITO TEXHUYMECKOMY PEI'VIMPOBAHMIO 1 METPOJIOrMA
TocynapcTeeHHEI# HaydHBIE METPONOrHYecKuil IeHTp

®OI'VII «YpaabcRUi HAYYHO-HCCAEA0BATEAbCKHH HHCTHTYT METPOJIOr MM

CBUAETEJLCTBO

00 aTrecTalMH MeTOANKH BbINOJHEHUS H3IMepeHUH
Ne 223.1.01.07.11 /2008

MerTozuxa BLNONHEHHS HBMepﬂIHﬁ MaCCOBBIX Konuen'rpauﬂﬁ HaTpHsl, KaJlus,
HEHMEHOBAHWE MIMCpACMOH BEMUpHBL, ofveKTa

JIHTHSA, CTPOHLIAA B TTHTLEBEIX, MPAPOJHAEIX H CTOUYHBLIX BOJAX METOAOM NMJIdAMEHHO-
H MET0A8 HIMCPCHHA

3MUCCHOHRON CIICKTPOMETPHR,

paspaboTarmas _AHAJIHTHYECKHM LICHTPOM KOHTPOJA KadecTBa BoAbl 3A0 «POCAN (r. Mockea),
HEHMEHOBRHKE OPrai3ausy (MpcanpuatuR), paspab /R MBU

aTrecToBana B cooTBeTcTBHR ¢ TOCT P 8.563.
ArTecTalus OCyINECTBIEHA [0 Pe3ynbTaTaM  METPOJIOrHYecKod 3KCMepTH3bl MaTepHANoB

10 pa3paboTke METOJUKH BLIONHERAS H3MepeHHH

BHA paboT; METPOAOIHUCCKAS SXCIEPTH3A MATEPLATOS 110 paspaboTke MBH, Teopetnueckoe wan PHMEH Hoe MBM, spyrue
s pabor

B pesynerare arrecrauMH ycranosneso, 9ro MBHW cootsercrByer npenmsiBngeMeM K Heit
METPONOrHyeckuM TpeboBanuaAM H obnajaeT CAEAYIOLUMMM OCHOBHBIMH METPONOTHYECKAMHK
XapaKTepUCTUKAMH, NIPHBEACHHBIMH B IIPUIIOKEHHAH.

LHANRIOH UIMENEHKH, XAPAKTEPHCTHKH NOMP % wamepenn i (
NOMPELHOCTE (AP HBOGXOAHMOCTH — HOPMETHBEI KOHTPOIR)

p T MIMCPEHHA) H (IUIH) XBNRKTEPHCTUKH COTTORAMOUIHX

Tpunoxenne: MeTpoaornyeckue xapaxrepuctuky MBH wa 1 NHCTE

3aM. HpeKTOpa B0 HAy4HOMH paboTe C.B. MengeneB cxiix

3an. aaGoparopueii Phs 2o T [".H. Tepenrsen
Jlara Beizaum: 28.03._2,6'"(’)8.1‘. RO
Cpok nelicrens: ’ MIT:

\
A .
IS ‘ T S

“

Poccus, 620000, z. Examepunbype, yr. Kpacnoapmeiicktng s, oy sa™
men.: (343) 350-26-18, paxc: (343) 350-20-39. E-mail: uniim@uniim.ru

ETRON
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i NpaBHIBHOCTH

Tipunoxenne k cangerennersy Ne

223,1.01.07.11/2008

00 ATTCCTANMH METOAHKH BHINOIHEHHSE H3MepCHMH MACCOBRIX KOHI{eRTpanMi
HATPHR, KaJHd, IHTHH, CTPOHIMSA B NHTLEBBIX, NPHPOXHBIX H CTOYHLIX BOAAX
METO0M MIAMEHHO-IMHCCHOHUOIE CIEKTPOMETPHM
1 Juanazon usmepenHii, 35aueHHs NOKA3ATENSH TOUHOCTY, IIOBTOPAEMOCTH, BOCIIPOM3BOIMMOCTH

Hanmenosanue | Ilokasarems no- | IJokasatens Boc- | [loxasarens npa- HOKasaTem: TOY-~
ONpPEACTAEMOTO BTOPACMOCTH MPOH3BOaU- BHIIBHOCTH HOCTH )
[IOKa3aTens, (oTHOCHTRABHOS MOCTH {(otHoCH- (FpaEmiR) OTHOCH- | (FPRmWil OTHOCH-
IHATIA30H 3HAYCHAE CPEAHE~ TENbHOE 3HAYESHUE TENTLHOM CHCTeMATH- | TENbHOR NOTpelIHO-
K ATHYECKOTO YecROlt morpelHo- CTH
A3MEpeHR, BALD CPENHEKBAAPATHYEC- P
g OTKNOHEHHAA NMORTO- KOTO OTKIOHEHAR CTH NPy BEPOATHOCTH
MI/aM paemoctH), 6,,% BOCIPOU3BOIUMO- TTPY BCPOATHOCTH P=0.95), £ 3,%
c‘rg)’ UR’% P=095), + 8‘;,%
Kanwit
Or 1 o 20 BkR. 4 6 3 12
Ca. 20 no 100 sxs. 2 3 3 7
Jlurnid
Or 0.001 20 0.01 Brn. 10 14 11 30
Cs.0.01 20 0.1 Bkn, 6 9 9 20
Cu. 0.1 00 1 Brn. 5 7 5 15
Harpuit
Or 1 no 20 Bkn. 6 8 7 17
C8.20 10 200 Bxa. 5 7 5 15
Cs.200 a0 1000 skt 4 5 3 10
Crpouunit
010,01 ao 1 kA, 6 9 9 20
Ca. t no 108K 5 8 8 18
Cs. 10 1020 sxn. 4 5 4 11

") CooTBETCTRYET OTHOCHTENLHOM PacTIHPEHHOH HEONPEACICHHOCTY TP Ko3dpuimenTe oxeara k =2

2 Jlranason H3McpeHHH, 3HaUeHHS TIpeesa BOCIIPOM3BOMHMOCTH IIPH BEPOATHOCTH P=0.95

Hanmenosarue onpenensieMoro [Ipenen BOCHPOR3BOAHMOCTH
nokasare)s, [Hana3oH mmepeﬂuﬁ, (OTHOCKHTEABHOE IHAYCHHE JIOIMYyCKaeMOoro pacxoxacHHA
ML /.UM3 MEXIY NByMS pe3yAbTaTaMm H3Mepenull, NosydeHHBIMH
B pasHBX Naboparopuax), R, %
Kanu#t
Or 1 1o 20 sxen. 17
Cs. 20 10 100 k. 3
Jurnit
07 0.001 20 0.01 BKn. 39
Cs. 0.01 a0 0.1 Bxn. 25
Cs. 0.1 20 1 KA. 19
Harpuhi
O11 no 20 exn, 22
Ce.20 g0 200 exu, 20
Cs.200 no 1000 sk, 14
Crponuuit
Or 0.01 po | sxn. 25
Cs. 1 o 10 skn. 22
Cs. 10 a0 20 Bxa. 14

3 Tlpw peanuzauuy metToarxH B naGopaTopuy obecneunsaioT:

- ONEPaTUBHEIR KOHTPONB MPOUeAYPH U3MCpEHHii;

- KOHTpUNIb CTAGWILHOCTH PE3YNETATOR HIMepeHHid (Ha OCHOBE KOHTPONA CTabWILHOCTH CPeaHEKBAPATH-
YECKOTO OTKIOHEHH: MOBTOPACMOCTH, CPeIHCKBAPATHYECKOrO OTIUTOHEHHA BHYTpunabopaTopHoit mpei-
3HOHHOCTH, IOTPEIHOCTH).

ANropuT™ ONEPaTHBHOTO KOHTPONA TPOUEKYPbt HIMEpCHU# NPHBENEH B AOKYMEHTE KA METOAHKY BRITIONHEHWA
naMeperuit. [TpoueTypel KOHTPOAs CTaGHIIBHOCTH PE3YILTATOB BHIONHAEMBIX H3MEPEHHI PErfaMeHTHPYIOT B
Pykoronctee no kauecTsy naGoparopuy.
.. Crapmuii nayussiii COTpYAHMK
naGopatopuu 223
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