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KOHLEHTPALIMN KPEMHWEBOW KUCNOThI
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Oupextop OO0 «Cub-CTPUM»
B.B. MotukuH

18 mapTa 2009 .

MY 08-47/227
(BzameH MY 08-47/192)

(no peecmpy akkpedumosaHHol memponozudeckol crayx6bi TIY)

BOAb! [TPON3BOLCTBEHHBIE TEMIOBbLIX 3/IEKTPOCTAHLMA.
®OTOMETPUYECKUA METOL ONMPEAENEHNS MACCOBOH
KOHLEHTPALIMX KPEMHHUEBOM KUCNOTbI

(UsmeHeHHan pepakuus, Usm. Ne 1)



QEAEPAJILHOE A'EHCTBO MO OBPAZOBAHUIO
'OCY RBAPCBEHHOE OBPAZOBATEALHOE YUPEXAIEHHUE BhICIUENO NPOSECCHOHANLHOIO OBPA3IOBAIIUA

«TOMCKHH NOAHUTEXHUYECKHR YHUBEPCHTET»
AKKPEAUTOBAHHASI METPOJIOTHUYECKAS CHAYXXBA TNNY
(ATrecrar 06 akxpenuraunn Ne POCC RU 01.00143-08 or 22.02.08)

EJbCT B AUMUA MBH
Ne08-477227

Meroauka BLINOAHEHHA MIMEPEHUH MacCOBOH KOHUEHTPAUMH KPEMHHEBOH KHCAOTHI (POTOMETPHYECKHM
Metoaom, paspabotasnan B OO0 «Cu6-CTPHM», OAO «Mociuepro» ¥ pernamMeHTHpOBaHHZA 8
MY 08-47/227 (no peectpy akkpenutosaHHOH Merponorndeckolt cnymGut TOMCKOro NONUTEXHHYECKOTO
YHHBEPCHTETR)

BOABI NPOH3BOCTBEHHLIE TEIIOBLIX JAEKTPOCTAHUUA.

®OTOMETPHYECKHI METOA ONPEAEJIEHHSA
MACCOBO# KOHUEHTPAUYH KPEMHUEBOH KHCAOTbI

atTectoBaHa 8 cootBercTBuH ¢ FOCT P 8.563 {(TOCT 8.010).

ATTECTAUMA OCYIIECTRAEHE NO PE3Y/ILTATAM TEOPETHUECKONO H IKCTIEPHMEHTANBHOTO Hccnegosauns MBH.
B pesyasrare arrecraunn MBH ycranosaeno, yro aavaa MBH cootsercreyer npeawasnseMbiM Kk Hell
METPONOrHIECKHM  TpeGoBanuaM u  ofnanaet ChRCAYOWHMH  OCHOBHBIMH  METPONOTHYECKHMH
X8PAKTCPHCTHKAMM:

1 Jinanasonw maMepenHiil, OTHOCHTENbHBIE 3HAYECHHA NOKasaTeneH NOBTOPREMOCTH, BOCIIPOUIBOAHMOCTH H
TOUHOCTH METOAMKH MPH AOBCPHTENIbHOH BepoaTHOCTH P=0,95

JArana3oH HIMEpAEMBIX Mokazarens NMoxazatens TMokasarens TOYHOCTH
KOHUEHTpaL i NMOBTOPAEMOCTH BOCMPOHIBOAHMOCTH (rpaHunust, B KOTOPLIX
KpeMHHEBOR xHCnOTHL, (cpeaHeksazpa- (cpeaHexBaapaTuycckoe HAXOAUTCR NMOIPEWHOCTb
Mr/am’ THHECKOE OTKSIOHEH e METOANKH),
OTKNOHEHHKE BOCTIPOH3BOAHWMOCTH), 8, %
NOBTOPAEMOCTH), Or, %
o, %
Ot 0,004 a0 0,01 Bxmoy. 6 14 30
Cz 0,0! 1o 0,04 sxniou. 5 12 25
Cs.0,04 n0 0,1 BKmMIOY. s 9 19
Cz 0,1 20 4,0 sxmon. 2 10

2. nana3olnt HIMEPEHHii, 3HAMCHHA NPCACAOB NOBTOPACMOCTH H BOCTIPOM3IBOAHMOCTH NP
ROBEPHTENbHO BeposTHOCTH P=0 95

AAHana3on HIMepReMbIX Ipeaen nosTopseMocTH (ana aByX Mpenen 8OCMPOH3BOAKMOCTH
XOHUEHTPAUHH KpeMHHeROH PE3yNLTATOB NAPANIENbHbIX (ans asyx pe3ynsTaton
KHCAOTH, onpeuenchuit), HiMepenuit),
mr/ma’ r R -
Ot 0,004 20 0,01 sKmOY. 0,17.X 0,39-X
Cs 0,01 20 0,04 sK0Y. 0,14.X 034X
Cs.0,04 10 0,1 pKMOY. 0.14-X 0.25-X
Cr 0,1 10 4,0 Bxmou. 0,06-;.; 0.14§

X - cpeatee apHPMETHUECKOE 3HAYCHHE PE3YNLTATOB NAPAAACILHLIX onpeacsiennHi MaccoBof
KOHUCHTPaLIH KPEMHHEBON KHCAOTH
X — cpensiee apupMeTHRECKOE IHAMEHUE PE3YALTATOB AHANK3A, NOMYYEHHRIX B ABYX srabopaTopuax

3. ara einayn ceunerenscrea 16 Mapra 2009 r.

Merponor metponorkieckoh
«COTJIACOBAHO» cnyx6m TTY

Inasutilf metponor TITY
C%__B.H. ne LNy, @__ H. 1. Muxyna
A S 2

« 16 » mapTta 2009r.

«COTTIACOBAHO»
HNupextop @Y «Tomekuft LICM»
M. M. YyxnaHnuepa

“ asmemma WANNL



1 HASHAYEHUWE U OBNACTb NPUMEHEHUA

Hacroswuin pokymeHt (MY 08-47/227) yctaHaBnvBaeT (pOTOMETPUMECKUA METOS
onpefieNeHnss MacCOBOM KOHUEHTPauuv KpPEMHUEBON KUCNOTbl B JAunanasoHe

KOHUeHTpauwi ot 0,004 oo 4 mrigm® (B nepecuete Ha SiOy).

Hacroawwmi nokymeHT paspabotaH Ha ocHoBe # ¢ yyeTom Tpebosanun OCT 34 70-
953.6-88 (130.1995) «[poussoAcTBeHHbIe BOALI TENNOBLIX NeKTpocTaHuuii. MeToapb!

onpefeneHvs KPeMHUEBOMN KUCNOTbIY.

MeToa npegHasHadeH Ana  aHanu3a NPOU3BOACTBEHHbLIX BOA TENNOBbLIX
BNEKTPOCTaHUUA U ycTaHaBNMBaeT NOPSAOK ONpeAeneHUn MaccoBOW KOHUEHTpauum
KPEMHMEBOW  KUCNOTBI B UCXOAHbLIX  Bogax, 06paboTaHHbIX  W3BECTKOBO-
KOarynAuuoHHbIM, MOHWTHBIM UKW TEpMUYECKUM cnocobom, 8 nMTaATENbHON BoAE W
KOHAeHcaTax, e€ cOCTaBNAIOWUX, KOTNOBLIX, LUPKYIUPYIOWUX B CUCTEME OXNaXAEeHUA

n TenﬂOd)MKaLlMOHHbIX BoAax.

Onpe.u,eneHue cojepXaHusi KpeMHUEBOW KUCNOTbl B NPOW3BOACTBEHHbIX BOAAX

pekomeHayeTcs NpOBOAUTL:

- NO ChHEeMy erMHeMonMﬁAeHOBOMy KOMNNeKcy B BoAax, copepxalux meHee

0,3 |\/|r/,u|vn3 KPEMHWEBOW KMCNOTh! (MeToa A);

- No X&nToMy KpeMHemonuBAeHOBOMY KOMMNEKcy B Bogax, coaepxalux Gonee

0,3 Mr/,z:u\a3 KpeMHUeBOon Kucnotol (MeTog b).

Ecnu cogepxaHue KpeMHUEBOW KUCNOTbI B Npobe BbiXOOWUT 3a BEPXHIOID rpaHALy
OuanasoHa onpegensieMblX KOHUEHTpauuw, npoBofaAaT pasbaBneHue UCXOAHON
aHanuaupyemon npobbl Bogpl. Ecnu copepxaHue kpemHueBOW KWCNOTbl B npobe
BbIXOAUT 33 HIDKHIOID PaHWLy AnanasoHa onpefaensieMblX KOHUEHTpauuii, nposoasT
KoHUeHTpupoBaHue npobul (4o 10 pas).

2 NPUNUCAHHbLIE XAPAKTEPUCTUKU MOrPEILHOCTU METOAUKU

MeToA BbINONHEHWs U3MEPEHNIA MacCOBOM KOHLEHTPAUWUN KPEMHUEBOIN KUCMOTbI B
npobax Bop obecneyvBaeT MONyYEHWE Ppe3ynbTaTOB C  MNOrPELWHOCTbIO, He

NpeBLILLAIOWEN 3HAYEHWIi, NpUuBeaeHHbIX B Tabnuue 1.



Tabnuua 1 — OTHoCMTENbHbIE 3HAYEHWS NPUNUCaAHHLIX XapaKTepUCTUK CnyvaiHoM
(nokasaTtens BOCNPOU3BOAUMOCTH, NOKazaTenb NOBTOPSEMOCTH) U obwei (nokasaTtens

TOMHOCTH) NorpewHocT metogukn npu P=0,95

[nanasoH MokazaTenu
onpeaenfemMblix
KOHLIEHTPaLWi NoBTOPSAEMOCTH, | BOCNPON3BOAUMOCTHY, TOYHOCTH,
KPEMHUEBO# KUCMOTb, 0% or.% 3.%
mr/om® ’ ' '
OT 0,004 no 0,01 Bkn. 6 14 30
Cs. 0,01 ao 0,04 Bkn. 5 12 25
Ce. 0,04 po 0,1 Bkn. 5 9 19
Ce. 0,1 0o 4 skn. 2 5 10

3 CPEOCTBA W3MEPEHWW, BCMOMOIATENLHOE OBOPYOOBAHME,
NOCYAA, MATEPUANLI U PEAKTUBbI

3.1 CPEAICTBA U3MEPEHUNA

3.1.1 ®oTokonopumeTp nioboro Tuna (KOK, ®3K, OK unu gpyroit), nozsonsaiowui
“3MepATb ONTUYECKYIO NNOTHOCTL NpU A = 400-750 HM, kioBeTHl TONWMHOK 10—100 MM
Unu cnekTpochoToMeTp.

3.1.2 Becbl nabopaTopHble aHanuTU4Eckne OBLIero HasHa4deHusi ¢ Haubonbwnm
npeaenom Bssetumsanus 200 r no FOCT 24104.

3.1.3 Tlocyna mepHas nabopaTopHasi cTeknsHHas 2-r0 knacca TOYHOCTU noO
[OCT 1770: konbbl HanuBHble BMecTumocTbio 50,0, 250, 500 u 1000 cm®; KonBbi
KoHu4eckue ¢ npuwnudosaHHeIMKM npobkamu U 6e3 npobok BMecTUMOCTbIO 250 U
500 cm®, uMnUHApPLI MepHble BMeCTUMOCTbIO 50, 100, 250 1 500 cm® no MOCT 25336.

3.1.4 [JosaTopbl NUNETOMHbIE C AUCKPETHOCTLIO ycTaHoBku fo3 0,01—1,00 mkn [1]

3.1.5 TluneTkn wmepHble nabopaTopHble CTEKNSHHbIE 2-f0 Knacca TOYHOCTH
BMecTuMocTbi0 1;0; 2,0; 5,0; 10,0; 25,0; 50,0 n 100 cM® U nuneTkn mepHble Ges
Aenenuit no MOCT 29227 n NOCT 29169.

3.1.6 TlocynapcTBeHHble cTaHAapTHble 06pasuel cocTaBa pacTBopa WOHOB
KPEMHMA C norpeLlHocTbio He 6onee 1% oTH. npu P=0,95. Hanpumep, MCO 0130:2000
C COAepHaHueM UoHOB Kpemumsi 1,0 mricm®,

Lonyckaemces ucnone3osame Opyzoe ob6opydosaHue U npubopsbl, No3eonsnuue
80CNPoU380AUMb  MEmpPOo2UYECKUe  XapakmepucmuKu, ykasaHvHbie & OaHHOl

memoouxe aHanusa.



3.2 UICNLITATENBHOE U BCMOMOTATENLHOE OBOPYAOBAHUE

3.2.1 MnuTka anekTpudeckas ¢ 3akpbitoin cnupansio no NOCT 14919 unu apyrux
Mapok.

3.2.2 MydrenbHas nedvb Tuna M-8, unu anexTponeys cCONpoTMBREHNS KaMepHas
nabopaTtopHas, obecneuvBalolas nopaepxaHne 3afaHHOrO TemnepaTypHoro pexuma
oT 150°C go 1200°C ¢ norpetuHocTbio +25°C.

3.2.3 Wunupbt TUrenbHble.

3.2.4 Wkad cywmnbHBIA C© perynupyemort TemnepaTtypoit B npegenax ot 50 go

160°C.

3.2.5 bansa BogsAHas [2].

3.2.6 Yaluka nnaTUHOBas BMECTUMOCTBIO He MeHee 50 cM’.

3.2.7 CTaKkaHbl XUMUYECKUE BMECTUMOCTBIO OT 50 Ao 1000 cm®.

3.2.8 Cocyabl NONMITUNEHOBbLIE C NONUITUMNEHOBLIMK KPLILLKAMUA BMECTUMOCTHIO

300-500 cm®.

3.2.9 BopoHku cTeknsiHHble guameTpoM oT 40 o 150 mm no FOCT 23932.

3.2.10 3kcukaTopbl 6e3 kpaHa tvna 3 no FOCT 25336.

3.2.11 Bcraeka gns skcukatopa no FOCT 9147.

3.2.12 Yawku dapdoposble guametpom 12,0 cm no FOCT 9147.

3.2.13 CMeHHble HakoHEeYHUKMN k ao3aTtopam Ha 0,01-10,0 cem’,
3.3 PEAKTUBbI U MATEPUATbI

3.3.1 Kucnota consiHan no FOCT 14261 oc.u. unu FOCT 3118 x.u.

3.3.2 Kucnota cepHas no FOCT 14262 oc.y. unu FTOCT 4204 x.u.

3.3.3. Kucnota cepHas cTaHnapT-TuTp [3].

3.3.4 Kucnota cropuctoBogopoaHan (nnasukosan) no FOCT 10484 x.u.
3.3.5 Kucnota asoTHas KoHueHTpupoBaHwHas no [OCT 11125 ocd wmm
FOCT 4461 x u.

3.3.6 AMmoHui monubaeHoso-kucnbin no FOCT 3765 x.u.

3.3.7 Onoeo asyxnopucToe u.a.a. [4].

3.3.8 Mnuuepun no NOCT 6259 u.p.a.

3.3.9 MeTon mapku «A» no FOCT 25664.

3.3.10 Ammuak Bogubii no FOCT 3760 unu FTOCT 24147 .

3.3.11 Cepebpo azoTHokucnoe no NOCT 1277 x.u.

3.3.12 Hatpui gByyrnekucnein no FOCT 2156 x.u.

3.3.13 HaTpuii kxpemHedTopUCTbI.



3.3.14 Hatpus risgpookuce no FOCT 4328 x.u.

3.3.15 Hatpuit cepHuctokucnbiii (cynbcut) no FOCT 4166 x.u.

3.3.16 Kucnota wasenesas no MOCT 22180 x.u.

3.3.17 Bopa ana nabopatopHoro aHanusa 1-i cTenesu YAcToTbl C YAenbHOW
anekTpuveckoil nposogumocTelo He Bonee 0,1 MkCm/cm no MOCT 52501 (panee no

TekcTy obecconeHHas Boaa).
4 TPEBOBAHUA BE3OMACHOCTHU

4.1 Mpu BoINONHEHUW aHanu3oB Heobxoaumo cobnioaate npaBuna TEXHUKK
6e30nacHOCTK, yCTaHOBMEHHble npu  paboTe €  TOKCUYHBIMWU, eaKUMU U
nerkosocnnamensowmmucs sewecteamu no FOCT 12.1.005.

4.2 NomeuieHne nabopaTopun LOMKHO COOTBETCTBOBATL TPEHOBaHUAM NOXaPHOW
6esonacHocTh no FOCT 12.1.004.

4.3 NabopaTtopua fJomkHa MMeTb cpeAcTea noxapoTyleHnus no MOCT 12.4.009.

4.4 Tpu paborte € 3NEKTPOyCTpOWCTBAMU [AOMKHbI cobnofarteesi npasuna

anekTpobesonacHocTh B cooTteeTcTsuu ¢ FOCT 12.1.019.
5 TPEBOBAHUA K KBAITMOUKALUMN UCNONHUTENA

AHanuz no JaHHOW METOAMKE MOXET NPOBOAUTL XUMUK-aHANUTUK, WUMEIOLLUii
onbiT paboTbl B xumuuyeckon nabopaTopuv WU U3YYMBLIMA  PYKOBOACTBO NO

akcnnyaTaunu hoToaNeKTpoKonopuMeTpa.
6 YCNOBUA BbIMONHEHUA AHATNTU3A

6.1 Mpoueccyl NPUroTOBNEHWA PacTBOPOB ¥ NOATOTOBKMU NPob K aHanuay NposoasaT
B Cneayouux ycnosuax: TemMnepatypa okpyxatouwen cpepbl (20+5) °C; otHocuTensHas
BNaXHOCTb BO3ayxa He Bonee 80 % npu Temnepatype 25 °C; aTMocdepHoe fasneHue
(630 — 800) mm.pT.cT. unm (84 — 106,7) kla.

6.2 BebinonHeHue wusMepeHWn nNPOBOAAT B YCNOBUAX, PEKOMEHOYEMbIX B
pyKoBoAacTBe No dkcnnyaTauuu K npubopy.

6.1 (NameHeHHan pegakuyun, Uam. Ne 1)

7 OTBEOP U XPAHEHUE NPOB

MeToa ot6opa u xpaHenus npob — no OCT 34-70-953.1-88 (u3a.1995 r.) «Bogp!

NPOU3BOACTBEHHbIE TENNOBbLIX anekTpocTaHuuii. MeTon otbopa npob».



8 NOArOTOBKA K BbIMONHEHUIO U3MEPEHUN
8.1 NOArOTOBKA JIABOPATOPHOW NOCYb!

8.1.1 Hoeylo nabopaTopHYl0 CTEKNAHHYIO MOCYAY, CMEHHbLIC HAaKOHEYHUKN
D03aTOpOB, NWNETKW NPOMBIBAIOT a30THOW KUCNOTOW U MHOroxpatHo ofecconeHHow
Bogoi. Pabouve nNOBEpXHOCTU KiOBET NpOMbiBaloT B cooTeeTcTBuM ¢ P3O Ha
HOTOINEKTPOKONOPUMETD.

8.1.2 MnatvHoByl  vawlky (MAW  NNATUHOBBLIK  TWUrenb)  OYULLAIOT
KOHLIEHTpUPOBAHHO CONAROM KUCNOTOW; AN 3TOrO BNMBAIOT B HEE TaKoe KONWYECTBO
KUCAOTb!, 4TOGL! 3aNONHUTE YalLKy MNW TUrenb MOMTU OO KpaéB W HarpeBaloT Ha
kunAwen soasHon BGaHe pO NOMHOrO ucnapeHus kucnotel. Mocne 2TOro BAuBaKwT
NOAKUCNEHHYIO CONSHOM KUCNOTOIR 0BEeCCONeHHylo BOQY W OCTaBNAIOT HA HECKONbKO
YyacoB. 3aTeM BbINMBAIOT COOEPXKUMOE YallKW, ononackusaioT obecconeHHoW BOJOW,
BnuBaoT 10 cM®  HacChILWEHHOTO pacTBOpa ABYYrNEKACNOro HaTpUA, BbINApPUBAIOT
XUAKOCTb [OCYxa, NPOKaNUBaIoT YallKy Unk Turenb ¢ ocagkom npu Temnepatype 700—
800°C B TedeHwe 4aca. [locne 3TOro B OCTbIBLUYIO YallKy MW Turens BnueaioT 15-
20 cm® oBecconeHHoit Boab!, HArpeBaKT A0 NOMNHOIo PacTBOPEHUS OCAAKA U NEPEHOCAT
pacTBOp B MEPHYIO Konby BMecTUMOCTbio 50 cm®. lanee npoBoAsT aHanus no n.12.3,
Ho pJobaensioT 2cM® pacTBopa CEpHOW KUCTIOTbI MOMSIPHOW  KOHLEHTpaLum
¢ (H2804)=5 mons/nm®.

Yalwka vnu Turens cuuMTaloTcA NpUrogHbiMu K paboTe, ecnu coaepXaHue

KPEMHEKUCNOTb! HE NPeBbLILIAET 3HAaYEeHUA XONOCTOoro onbiTa.

8.2 MPUIOTOBNEHME OCHOBHOIMO WU PABOYUX PACTBOPOB
KPEMHWEBOM KUCNOTbI

8.2.1 OcHOBHOM PacTBOP KPeMHUeBOW KUCIMOThbI

OcHoBHbIM pacTBopoM aiBnsierca FCO coctaBa pacTBOPOB MOHOB KpeMHUs
C aTTecTOBaHHbLIM 3HAYEHWEM MaccOBOM KOHUeHTpauuu 1,0 mricm® (1000 mriam®),
yTo B nepecuete Ha SiO; coctaBnsaeT 2,143 mricm’.

PekomergyeTcs 1CnONbL30BaTh UHCTPYKUMIO NO NPUMEHEHUIO OCYAapCTBEHHBIX
cTaHfapTHeIX obpasuos.

Mpu otcytctBun FCO pacTBopa WMOHOB KPEMHUA BO3MOXHO NPUrOTOBNEHUE
pacTsopa KpeMHUEBOW KUCAOTL! N0 OHOMY U3 BApUaHTOB!

BapuaHT A — 13 kpemHekucnoro Hatpus (Na,SiO; -9H,0):

Haeecky KkpemHekucrnoro Hatpus okono 5.0 r pacTBOpPAIOT B MepHoW konbe

BMECTUMOCTbIO 1 OM°® B pacTBOpE rUAPOOKUCH HaTpus ¢ maccosoit ponein 4%.



XXuakocTb UNbTPYIOT, €CnKM OHA MyTHas ¥ yCTaHaBNUBalOT B HEW copaepxaHue
KpeMHeKUCNoTbl BecosbiM cnocobom. [lns atoro otbupatot Tpu npobbl 06bémom 25,0
unu 50,0 cM® B Tpu cpapdopoBbie ualku, BIuBaloT B HuX no 10-15 cm®
KOHLIEHTPUPOBAHHOW COMAHON KUCNOTbI M BbiNapusaioT Ha BoAasiHoW OaHe pnocyxa.
lNocne oxnaxaeHws udailek BNUBAOT B HUX ew@& no 1 cm® KOHLUEHTPUpOBaHHON
consHoi kucnoTel U no 25— 30 cm® ropsiuein obecconeHHol Boabl. Boigenuswyocs
KpEeMHWEBYIO KUCNOTY OTC(hUNBTPOBLIBAIOT Ha 6e33onbHble MUNLTPSI, Yalki obMblealoT
ropsiveit o6ecconeHHoin BOAON, OCTaTKN KPEMHUEBOW KUCNOTbI yOUpaloT CTEKAAHHBIMY
nasoykamu unu kycovkamu GymaxkHoro cunetpa. Ocagku Ha ¢unbTpe NpPoMbiBaloT
ropsdeil obecconeHHoi BOAOK A0 WUCYE3HOBEHWUA B unbTpate MONOXUTENLHOW
peakuun Ha xnopug-woHbl (npoba ¢ kannei pacTsopa a3oTHOKWUCAOro cepebpa).
dUnbTPLI C 0CAAKOM NOMELLAIOT BO B3BELLEHHblE, NpokaneHHble chapdopoBbie Turny,
OCTOPOXHO BbICYLUMBAIOT, 3aTEM O30NAIOT U NPOKANMBAIOT 0Caaku B MycenbHON neuu
npu Temnepatype He Hwke 900°C po noctosHHOro Beca ocagka. Comepxanue
KpemHMeBon kucnoTel (Si0, ) 1/aM° B NPUrOTOBNEHHOM OCHOBHOM PacTBOPE BLIYUCNSIOT
no copmyne:
(Si0,) = a-1000 ’
° 4

roe a — macca NpokaneHHOW KPeMHEKUCNOTh, I

V — obbéM pacTBopa, B3ATHIA 4ns aHanuaa (50 unu 25 cm®)

3a pesynbTaT aHanusa npuUHUMAIOT cpeaHee apudMeTMYecKoe pesynbTaTos
napannenbHbiX onpegeneHni, LONyCTUMOE pacxoxXaeHne Mexay KoTopbiIMU He BOSMKHO
npesbiwate 2% .

BapuaHT B - u3 kpemHedropuaa Hatpus (Na,SiFg):

Mepen B3BelMBaHWEM COMb BLICYLLMBAIOT B TEYEHME 4Yaca Npu Temnepatype
105-110 °C.

Hasecky 3,160 r kpemHedTOpupa HaTpusi pacTBOpPAT B MepHon konbe
BMecTuMocTbio 1 am° B8 500-600 cm® obecconeHHol Bogbl. Ons ycKopeHust
pacTBOpeHus noporpeBaioT XuakocTe 8 konbe nog crpyéi Ténnoi Bogbl. lMocne
NOMHOro PacTBOPEHUA CONWU XWUAKOCTU AalT OCTbITb W A0BOART 00bEM A0 MeTKu
obecconeHHoi Boaoi. PacTBop nepemeLunBaloT ¥ NepenvBaloT B NONWMSTUNEHOBbLINA
cocyq, NpeABapuTensHO CNONOCHYB 3TOT COCYA ABaXAbl NPUrOTOBNEHHBIM PACTBOPOM.
1,0 cm® pacTBopa cofepxuT 1,0 Mr KpeMHueBoit kucnoTs! (1000 mr/am®).

OcHoBHOI pacTBOp YCTOMYMB, AOMKEH XPAHWUTLCA B NMONMUITANEHOBOM cocyae ¢

XOPOLWO 38BUHYNBAIOWENCSH KPbILLKOW.



MorpewHoCTb NPUroTOBNEHWS AaHHbIX PACTBOPOB He NpeebilaeT 3% OTH.

8.2.2 Pa6Gouui pacTeOp ¢ coaepxannem SiO, 10,0 mr/am® (10mxricm®)

8.22.1 N3 TCO pacTBopa WOHOB KpEMHUA C KoHueHTpauuei 1000 mr/am® 8
MepHylo konby smectumocTtsio 1000 cm® BeopsT 4,7 oM’ pacrBopa 'CO n goBogsaT
obbem 0o MeTkU 06ecConerHoi BoAONR, TWATENbLHO NepeMeLLMBaioT

8.2.2.2 W3 pactBopa, NMpUroTOBNEHHOIO U3 KPEMHEKWUCNOro HaTpus: B MEPHYIO
konby BMecTuMocTbio 1000 cM® BBOAAT 06bEM, pasHbiit 10:( Si0,) cM®, (pacyeTHoe
3HaveHue (Si0O,) — BapuaHnT A). [loBoaaT pacteop B konbe no meTku obecconeHHoi
BOAOW, TWATENbHO NepemeLLnBaloT.

8.2.2.3 W13 pacTBOpa, NpUroTOBNERHOTO U3 KpeMHetTopuada HaTpus (BapuaHT bB):
B MepHyl0 konby BMECTUMOCTbIO 1000cm® BBOOAT O6bem 10,0 cM® OCHOBHOrO
pacTBopa U aosopaT obbem B Konbe A0 meTku obecconewHon BOAOW, TATENbLHO
nepeMeLLnBaloT.

PacTBop p[ofmKeH XpaHWTbCS B MOMIMATUNEHOBOM COCyAe C  XOpOLWO
3aBuH4YMBalOLLENCA Kpbiwkoi. Cpok xpaHeHua 10-15 cytok.

8.2.3. PaBouui pacTeop ¢ coaepxanuem SiO; 1,0 mriam® (1Mkricm®)

loToBAT pazbaBneHuem TOMHO B AecATb pa3 paboyero pacTBopa ¢ coaepxaHvem
KpemMHueBol kucnoTsl 10,0 mr/am® (10 mkr/cm®): B MepHyio konby BMECTUMOCTbIO
500 cM® BBOAAT 50,0 cM® pabouero pacTeopa ¢ koHueHTpaumed Si0, 10,0 mriow’,
noeoaaT ob6bem B konbe Ao meTkn obecconeHHolk BOAOH, TWATENbHO NEPEMELINBAIOT

PacTeop npurofeH TONbKO B A€Hb NPUFOTOBNEHUS.
8.3 MpuroroBneHue pacTBOPOB PeakTUBOB

8.3.1 PacTtBOopbl ANs BOCCTAaHOBNEHUA

mMeTon ¢ cynbcgutom Harpusa: 10 r metona u 80 r cynbhuta HaTpms pacTeOpPAIOT
B 800 cM® obecconeHHoit Boabl NpW HarpesaHuu npumepHo go 50 °C. Pacteop
WHTEHCUBHO NEPEMEeLLMBAIOT, (UNLTPYIOT B MepHylo konby BmecTumocTbio 1 am® u
aonvealT A0 MeTkun obecconeHHoW BOAOK. XpaHAT B XOpPOWO 3aKpbiBaloLeMmcs
nonuatuneHosom cocyae. Cpok xpaHeHus peaktuea 15-20 cyTok.

MNKU pacTBOp XNOPUCTOro onosa: Hasecky 2,5 r xnopuctoro onosa (S»nCl,)
nomewaloT B8 c¢apdoposylo uauny, Aobasnsior 100 cM® rnuuepuHa U CMech
nogorpesaloT Ha Kunsillei BoasHow BaHe, pacTupas ONoBAHHYIO COMb CTEKNAHHOW
Nanoykol [O NONHOIO pacTBopeHuA. PeakTuB ycTOWYMB, COXPaHAIOT B CTEKNAHHOM

cocyfie eMKocTbio 150 cm®.



8.3.2 PacTBOp WaBeneBol KMCMOTbI C MACCOBOM KOHUeHTpauwned 5 %

5,0 r WaBeneBoit KUCAOTLI pacTBOPsIOT B 95 cM® obecconeHHoi Boasl. Pacteop
YCTOMYMB, XPaHAT B XOPOLWIO 3aKpblBalowemcss nonuatuneHorom cocyae. [lpu
noseneHun xnonser (6uonornyeckux obpasoBaHuWil) rOTOBAT CBEXWUIA pacTBop, nocyay
TWarenbHo MOIOT.

8.3.3 PacTtBop cepHo# KUCNOThb! MONIAAPHOM KOHUeHTpauuun

¢ (H280,) = 0,5 mons/am®

30,0 cM® KOHLIEHTPUPOBAHHO CEPHOIA KNCMOTbLI OCTOPOXHO NPUnNBaIoT K 400 cm®
obecconeHHoit Boabl W AAT OCTBITL A0 KOMHATHOW TemnepaTypbl. Pactsop
nepenuBaioT B MeEpPHyK konby BMecTUMocTbio 1 aM®, pgonuBaloT a0 MeTku
obecconeHHol BOAOMA.

PacTBop yCTOH4YMB, COXPaHAIOT B CKNAHKE C NMOTHO 3aKpblBatoLieiics NpobKo.

8.34 PactBop CcepHOM KUCNOTbLE MOTSAPHOM KOHUeHTPauuu

¢ (H2S04)= 5 mons/am®

280 cM® KOHLIEHTPUPOBAHHON CEPHOMN KUCIOTLI OCTOPOXHO NpunueatoT K 720 cm®
obecconeHHoi BoAb! U [ai0T OCTLITb 10 KOMHATHON TEMNEPaTYpPbI.

PactBop ycToiuunB, COXPAHSIOT B CKIIAHKE C NIIOTHO 3aKpbIBAOLIENCA NPOBKOW.

8.3.5 PacTBop cepHo# kucnotvhl ¢ (1/2H2804) = 0,1 monb/am® (0,1H)

NpYroTaBnMBatT COrMacHoO MHCTPYKUUK K pacTBopam CTaHAapT-TUTPOB.

8.3.6 HacbluweHHbIH pacTBOp 6ukapboHaTa HaTpus:

pacTeopsiT okono 40 r ayyrnekucnoro Hatpus B 300 cm® oBecconeHHol Bofl,
HarpeTon no 60-70 °C. XKuOKoCTb MHTEHCUBHO NEPEMELLMBAIOT M NEPEHOCAT BMECTE C
oCafkoM B MNOSIM3TUMNEHOBLIA cocyn BMecTumocTbio 500 oM. PactBop xpaHaT B
MONU3TUNEHOBOM COCYAE C XOPOLLO 3aBUHYMBAIOLLENCS KPbILLKOWA.

8.3.7 PacTBop 6ukapboHata HaTpuA ¢ MmaccoBo# gonewn 2 %

pacTeopsT 2,0 r  Asyyrnekucrnoro Hatpus B 98 cm® obecconexHoit Boayl.
PacTBop yCTOWYMB, COXPAHSAIOT B CKNSHKE C NIOTHO 3aKpblBatowencs npobkoi.

8.3.8 PacTBOp ruApooKucku HaTpusa ¢ MaccoBou gonen 4%

40,0 r r’MapooKNCK HAaTPUSA pacTeopsaloT B 960 cm® obecconeHHol Bofbl.

XpaHAT pacTBOp B XOpPOLIO 3akKpblBalOLEMCH NONM3TUNEHOBOM cocyge,
3aWNLLEHHOM OT JOCTYNA YIMEKUCHOTHI.

8.3.9 PacTBop Monu6aeHOBO—KUCIIOro aMMOHHUA

50,0 r xopoLwo usMenb4eHHOro MonubaEeHOBO—KUCNOrO aMMOHUA PacTBOPAIOT B

HebonbLOM KonuyecTee obecconeHHol Boabl B MEpHON konbe ob6bEMoM 1 aM>, BHOCAT



10 cM® ammuaka ¢ maccoBoit aonei 25% 1 N0BOART OBLEM 40 METKM 068CCONEHHOM
BOAOW.

XpaHAT B XOPOLUO 3aKpPbIBAIOWEMCS MONMaTMnesoBom cocyae. Cpok XpaHenus
peakTuBa — 1 Mecsy.

Ons MeTopa onpegenenuss MO CAHEMY  KOMMMEKCY  pPeKoMeHayeTcs
npeaBapuTensHas nepekpucTannnsauns MonmbaeHoBO—KMCIOro aMMonus. [ns atoro
250 r MOnMB4EHOBO—KUCIIOTO aMMOHUSI pacTBopsiloT B 400 cM® 06ecconerHoi Bogb!
npn TemnepaTtype 80 °C, nobasnsioT pacTBop aMMuaka ¢ MaccoBon poneit 25% pno
NosIBMIEHUA ABHOro 3anaxa. opsuuiA pacTeop UNLTPYIOT Yepe3 NiOTHbIA UNbLTP
{«cuHsAa neHTtan), cobupas unbTpaT B CTAKaH C 3TUNOBLIM CNMpTOM (06bem cnupTa
300 cms). Pacteop oxnagaoT go 10 °C 1 oCTaBNAOT ANS BLINAGEHWUA KPUCTaNMoB
MOnNUBAEHOBO-KUCOrO aMMOHUA (B TE€YeHWe oAHOro 4aca). Beinaswue kpucTtannbi
OThMNBLTPOBLIBAIOT OT MAaTO4HOrO pacTBopa uYepe3 BOpPOHKY BloxHepa. Kpuctannbl
npombiBaloT 2-3 pasa STUNOBLIM CNMPTOM, nopuusmn no 20-30 cm®, 3atem
BbICYLUMBAIOT Ha Bo3dyxe. PekoMeHAyeTcsa UCnonb3oBaTb NOMMNPONUNEHOBYIO WIW
¢dToponnacToBylo NOCyAy (CTakaHbl, Nanoyku).

8.3.10 PacTtBOp azoTHOKMCROrO cepebpa

5,0 r asoTHokUCnoro cepeBpa pacTBOPAIOT B 60 cM® 06ECCONEHHOR  BOAbl
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npunuBatoT 40 cM° KOHUEHTPUPOBAHHOI a30THOW KWCMOTLI. PacTteBop ycToituus,

COXpaHsIoT B CKNIAHKE U3 TEMHOrO CTeKna.
9 MPEABAPUTENBLHAA NOArOTOBKA INPOB

B Tex cnyyasx, ecnu B  aHanusMpyembix BOAAX  NPUCYTCTBYET
«HepeakLuMoHHoCcnocobHaA» KpeMHueBas KuUcrnoTa (kak npaBuno, NpupoaHas Boaa):
4acTUYKWM KBapla Unn cunukaTHbIX MaTepuanoB pasfMYHOW CTeNeHU AUCMEePCHOCTH,
opraHuyeckve BellecTsa, agcopbuposablune KpEMHUEBYIO KUCIOTY U T.M., Heobxoaumo
nepesecTn BCIO KPEMHUEBYI KUCMIOTY B PpeakuMoHHO-cnocobHoe (pacTBopeHHoe)
COCTOsIHME Mo ogHOMY U3 cnocobos (8.1 unu 9.2).

OpaHoBpeMeHHO NPOBOAAT NOATOTOBKY ABYX NaparniienbHblX Npob.

9.1 Mpoby Boabl o6vémom 5,0; 10,0 unu 40,0 cm® B 3aBMCHMOCTH OT coaepxaHna
KPEMHWEBON KUCMOTLI, MOMELAT B YUCTYIO MMATUHOBYIO YallKy WNW NaTUHOBbLINA
TMrens, npunmusaloT 10 cM® HACLILEHHOTO pacTBOpa HaTpws [BYYIIEKUCNOro W
BbINapuBaloT Ha BoasHOW BaHe unu Ha NWTKe Aocyxa, He gonyckas pas3bpblarBaHus
pacTBopa. Yawky wnu Turenbs noMewlarT B8 Mydenb, MNOCTENEHHO AOBOAST

Temneparypy 4o 700-800°C u npu aToi TeMnepatype BbAEPKUBAIOT HE MEHee yaca.



BbHumaloT Yawky wny turens M3 mydens, Aal0T ocTelTh, 3aTem snvsatot 15-20 om®
obecconeHHoi BOAbI W HarpeBaldT Ha Kunsweh sopsHon bHaHe a0 nonHoro
pacTBopeHust ocaaka. MepeHOCAT pacTBOp B MEPHYIO KONGY BMECTUMOCTHLIO 50 cm®, B
KOTOpYyl0 AnA He#Tpanusauuum OGukapboHaTta HaTpUs W NPENOTBPALUEHUS KOHTaKTa
LEMOYHOM XWOKOCTM CO CTEKNOM npeasapuTensHo BseaeHo 1-1,5 cm® cepHon
kucroThl (5 Monu/amM® ) B HeGonblIOM KonnuecTBe obecconeHHoit eofbl. Mpu atom
OBt OBBEM XUAKOCTU B MEpHOW Konbe He AOMmKeH npesbilwath 40 cm’. [lanee
noctynaioT no n.12.3.

9.2 Mpoby eoaw ob6bémom 5,0; 10,0 nnu 40,0 cM® B 3aBMCUMOCTU OT COAEPXKaHMUS
KPEMHWUEBOW KWCMOTb, NOMELAT B YUCTYIO NIATUHOBYIO YallKy UMW NAATUHOBLIN
TWrenb, NpunuealT 2 cm® pacTBOpa HAaTPUS MABYYTNEKMCNOrO ¥ BLINAPUBAIOT Ha
BoAsiHOM BaHe UNK Ha NAMTKe A0CyXa, He Aonyckas pasbpbi3rMBanKsa pacTeopa. Haluky
Ny TUrens NoMewanT B Mydens, npeasapuTensHo HarpeTblit o 900 °C, u npu atoit
TemnepaTtype BbigepxuBaloT He Oonee 5-10 MuHYT (MOXHO WcCnonb3oBaTL AnS
npoueaypbl CNaBneHus rasoBylo ropenky). BbIHUMAIKOT YaluKy unv turens n3 Mydens,
AAKT OCTbiTh, BrnBawT 15-20 cm® obecconeHHow BOAbl, HarpeBaloT Ha KUNAWwewn
BOAAHO HaHe A0 NonHOro pacTBopeHus ocaaka. NepeHocaT pacTBop B MEPHYIO KOnby
BMECTUMOCTbIO 50 cM®, B KOTOPYIO NPEABAPUTENLHO BBEAEHO 4 CM° CEpHOIM KMCMOTHI
MonspHOW  KoHueHTpauun ¢(1/2H,S0,) = 0,1 Monb/oM®  AnA  HeuTpanusauuu
BukapboHaTa HaTpUA U NPEAOTBPALUEHNA KOHTaKTa LEMOYHON XMAKOCTU CO CTEKIOM.
Mpu aTom oBWINA 0OBEM XKUAKOCTU B MepHOW Konbe He AomkeH npesbilwaTts 40 cm®,
Danee noctynaioT no n.12.3.

9.3 B 71ex Bopax, rge He npeanonaraeTcA NpUCYTCTBME «HEPEeaKLNOHHO-
CNocobHOM» KPEMHWEBOI KUCNOTbI UNU HeT HeobxogumocTy B €€ onpeaeneHun,

NOAroTOBKY HE NPOBOAAT.

10 NTOArOTOBKA NMPUBOPA
MoaroToBKy hOTOINEKTPOKONOPUMETPA UMM CNEKTpohOTOMETPA  NPOBOAST B

COOTBETCTBUM C PYKOBOACTBOM NO aKcnnyartauuu npubopa.



11 METOl A - UBMEPEHWE MACCOBOW KOHUEHTPALMW KPEMHWEBOW
KUCNOTbI MO CUHEMY KOMMJIEKCY

11.1 CYWWHOCTb METOAUKHU

Meton npumeHsieTcs Ans  onpefiefieHns KPEMHUEBOW KUCMOTbI B  BOAAX,
cogepxawmx Mexnee 0,3 rmr/mn3 KPEMHMEBOW KUCMOTHI, B MUTaTeNbHOR U
cocTaBnslouux eé KoHaeHcatax, B obecconeHHowW Boae, B KoHAeHcaTe napa u
KOTNoBbIX BoAax. MeToi OCHOBaH Ha B3aMMOAESWCTBUM COELMHEHWUW KPEMHUEBOW
KUCNOTbI ¢ MONMOAEHOBO-KUCIILIM aMMOHMEM C OOPa3oBaHNEM KOMMNJIEKCHOW KpeMHe-
MONMGAEHOBOM rETEPONONMKUCNOTHI, OKPALLEHHOW B XENTHIA LBET U BOCCTAHOBNEHNA
eé [0 COoeavHeHUsA, UMEIOLEero CUHIO Okpacky. B kauectBe BoccTaHoBUTENENH
NPUMEHSIOT METON-CYNbUTHBIA pacTBop WK Xnopuctoe onoso. MHTEHCUBHOCTL
oKpacku, MPONOPLMOHANBHYIO MAacCOBOW KOHLIEHTpaLUM KPEMHWEBON  KUCAOTH,
M3MepstoT Npy AnvHe BonHbl 750 HM. MIHTEHCUBHOCTL OKPacku KpeMHeMonnubaeHoBbIX
KoMnnekcoB ocnabeBaeT ¢ NOBbILLEHWEM Temnepartypbl, NO3TOMY MNOCTPOeHue
rpagyvpOoBOYHOro rpacuka U onpegeneHne KpeMHUEBOA KUCNOTL! CneayeT npoBoguTh
no BO3MOXHOCTW NpW OAWHAKOBON TeMnepaType. Onpeaenernio KpeMHUEBOW KUCMOTbI
MewaloT docdaTel, Takke obpasylollme KOMNMEKCHbIe retepononnMonnbaeHoBbie
KKCROTbI, CNOCOBHbLIE BOCCTAHABAMBATLCA A0 OKPALIEHHLIX B CUHUIA UBET COEaUHEHUNA.

[Ons ycTpaHeHus BnvsiHus ochaToB NPUMEHSIOT WABESIEBYIO KUCTIOTY.
11.2 MPOBEPKA YUCTOTb! PEAKTUBOB U OGECCOMNEHHOW BOAbI

Mpu aHanuse BOA C COMEPXAHUEM KPEMHUEBOW KUCTOTbl MeHee 50 mkr/om®
criepyeT NpoBepATh YMCTOTY peakTuBoB u obecconenHol Bopbl. lposepky cnegyeT
nNpoBOAUTL NPU CMeHe peakTUBOB Wik obeccornieHHon Boabl. [na aToro B AByx konbax
rOTOBAT pacTBOPbl B COOTBETCTBMM C Tabnuueit 2 wnn 3 B 3aBACMMOCTH OT
MCROMb30BaHUA pacTBoOpa Ana BOCCTaHOBNEHUA (criocob 1 unu cnocob 2, n.11.3).

B konby o6béMom 50 cm® BBOAST 0BECCONEHHYIO BOAY, 3aTeM pacTBOPbLI CEPHOIA
KMcnoTbl 1 MonubaaTa ammoHusA. PacTBop nepemelunBaloT U chycts 5 MUH
nobaBnAlOT  pacTBOp  ANS  BOCCTAHOBMEHWSsl, MEepemelumBaloT W AONMBAIOT
obecconerHol Booh OO MeTk. BHOBL nepemelumBaloT U Yepe3 5 MUH  U3MepsiloT
ONTUYECKYI0 NMOTHOCTL PacTBOpPOB Ha OTOKONOPUMETPE CO CBETOPUNLTPOM C
obnacTblo nponyckaHua 750 HM B KioBeTax 50 MM B cpaBHEHUM ¢ oBecconeHHOM

Bopow. MI3MeEpeHns onTUYecKo# NNOTHOCTU KaXKAO0ro pacTeopa NOBTOPAIOT ABAXKAbI.



Tabnuua 2 — MpurotosneHne pacTBOPOB NPW MCNONb3OBAHWUM METOMN-CyNbMUTHOrO

BOCCTaHOBUTENA

Dobaensembivi pacTeop

Ot6upaeMblit 06bEM, CM°

Konba Ne 1 Kon6a Ne 2
ObecconexHan sona 30 30
Monub6aeHOBO—KUCHbI aMMOHUA 2 4
CepHas KkucnoTta MOMSpHOR KoHUeHTpauun 10
¢ (H,80,) = 0, 5 monb/am®
MeTon-cynbdhuTHbIA pacTeop 2 4
Ob6ecconeHHas Bofa Ao obbéma 50 50

Ta6nuua 3 — MpUroToerex1e pacTBOpoB NPW UCNOJBL30BAHUM XSIOPUCTOTO OSI0BA

Hobasnsemblit pacTeop

OTbupaemblit 06bEM, cm®

Konba Ne 1 Kon6a Ne 2

ObecconeHHas Boaa 20 20
Monn6aeH0BO—KUCbIR aMMOHUI 2 4
CepRasi KUCNoTa MOSIIPHOI KOHUERTpaLUK 5 10
c(H,80,) = 0, 5 monb/am®

CepHas kMcnoTa MONSPHOIA KOHUEeHTpaUum 10 10

c( H,50,) = 5 monu/am®

PacTtBOp xnopuctoro ornosa 5 (kannn) 5
ObecconeHHas Boga o obbéma 50 50

Tabnuua 4 — MpuroToBneHue pacTBOPOB NPU UCMOMbL30BAHUN LLIABENEBON KUCNOTHI U

MeTOﬂ-CyﬂdeVITHOI'O BOCCTaHOBUTENA

Nobasnsembit pacTsop

OT6upaeMmblit 06BLEM, CM°

Konb6a Ne 1 Kon6a Ne 2

ObecconeHHan Boaa 30 20
MonubaeHoBO—KUCHAbI aMMOHWIA 2 4
CepHasn KUCrnoTa MOSIAPHON KOHUEHTpauum 5 10
c(H,80,) = 0, 5 monb/am®

LLiasenesasn kucnota ¢ mac. gonei 5% 3 3
MeTon-cynbguTHbIA pacTeop 2 4
O6ecconeHHas Boga no 0bbéma 50 50
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Tabnvua 5 - MpuroToeneHne pacTBOPOB NPYU UCMOSbL30BAHWK  LLIABENEBON KUCMOTHI U

XNOpUCTOro onoea

Dobasnsemelil pacTBop Otbupaemblit 06bEM, cM°
Kon6a Ne 1 Konb6a Ne 2

ObecconexHan Boaa 30 20
MonnbaeroBoO—KUCNbIN aMMOHWIA 2 4
CepHas k1cnoTa MOnsipHOR KOHUEHTpaunu 5 10
¢(H,80,) = 0, 5 monb/om®

LLlaBeneBas kucnota ¢ Macc. gonen 5% 3 3
PacTteop xnopucToro onoea 5 (kannu) 5
Ob6ecconeHHan Boaa a0 obvéma 50 50

OnTuyeckan NMoTHOCTbL pacTeopa B konbe Ne1 (A1) cooTBETCTBYET COAEPXAHUIO
KpeMHUeBOl kucnoTsl B 41 cm® (Tabnuua 2), 43 cm® (Tabnuua 3), 38 cm® (Tabnnua 4),
40 cm® (trabnuua 5) obecconeHHoW Bopbl 1 B peaktuBax. OnTuuyeckas MNIOTHOCTb
pacteopa B konbe Ne2 (A;) COOTBETCTBYET COAEPXaHWIO KPEMHWUEBOW KWUCIOTbI B
HECKOMbKO MEHbLUEM KosdecTBe obBecconeHHoil BoAbl U YABOEHHOM Konuyectse
peakTvsoe. OTcloga cnegyer, 4To KayecTBO obecconeHHoit BoAbl NO 3arpsi3HEHHOCTU
€€ KPEeMHNEBOW KUCITOTOW MOXHO OLEHUTL NO pasrocTu: (2 Ay — Az). OTa pasHOCTb He
nomxHa npesbiwiath 0,005, B atom cniydae obecconeHHas Boaa npurogHa ans pabotol.

BenuuuHa (A1 — Az) xapakrepusyeT copepxaHue KpeMHUEBOW KUCTOTb! B MOpUun

peakTUBOB; 3Ta BENUYMHA He AomkHa npesbiwiate 0,01.
11.3 MTOCTPOEHUE TPAOYUPOBOYHOIO NrPA®UKA
['pagyvpoBoyHbIv rpacuk nonyyaloT N0 OAHOMY 13 croco6oB.

Crniocob 1. MNocmpoeHue epadyuposoyHO20 pacmeopa ¢ Memon - CynbMUMHBIM
pacmeopom.

11.3.1 B pecats MepHbix konb (no aBe konbbl ANs pacTeopa  Kaxaon
KOHUEHTpauuu) BMECTUMOCTLIO 1o 50 cm® BBOAAT mepHoit nunetkon 1,0; 2,0; 3,0; 5,0 mn
10,0 com® pacTBopa KpEMHUEBOW KUCNOTbI KOHUEeHTpauven 1 Mr/p,M3. 310
COOTBETCTBYET COAEPXaHUIo KpemHekucnoTtel B npobax 1,0, 2,0, 3,0, 5,0, 10,0 mkr.
O6ecconeHHoi Bogo AonuealoT npumepHo Ao 30 cm®. B kaxaylo konby BHOCAT no

5 cm® CepHOW KUCNOTLI MONAPHON KOHUeHTpauuu ¢( H,S0,) = 0,5 monb/am3, satem no 2

CM3 MONNUGAEHOBO-KUCIIOTO  8MMOHNS, pacTsop nepemelnBaloT U 4yepesd S5 MuH
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pobasnaioT Mo 2 cm® MeTon-CynbcUTHOro pacteopa. PacTBop nepemelumBaroT,
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noeopAT obecconerHon BOLOM A0 METKU W BHOBbL NepemMeLumMBaloT. PacTeop octaensior
CTOATb 5 MUH ANS pasBUTUS OKPaCKW.

MonyyaloT wkany rpaayMpoBOYHbIX PacTBOPOB, KOTopasi MOXeT BbiTb AononHeHa
WM U3MEHEHa B COOTBETCTBUM C [AMANAa30HOM OMNpeaenseMmblX KOHUEHTpauun B

uccnegyembix npobax.
OfHOBPEMEHHO TOTOBAT 3—4 XONOCTLIX PaCcTBOPa: BHOCAT T€ XE& PEaKTUBLI, B TOM

%e nopsagke, Ho 6e3 pacTBOpa KPEMHUEBOR KUCAOTbL.

11.3.2 Ha dcortokonopumetpe co ceetounbTpoM ¢ obnacTtelo nNponyckaHus
750 HM B KioBeTax 50 MM M3MepSAIOT ONTUYECKYI0 NMOTHOCTL 3—4 XOMOCTLIX PAcTBOPOB
B cpaBHEHWK C obecconeHHoi Boaol. M3 nonyverHbIX pesynbTaToB BbIYUCAAIOT
cpefHee apuPmMeTIIecKoe 3Ha4eHNE ONTUHECKON NNOTHOCTU 4, .

11.3.3 AHanorMyHo U3MepsIOT ONTUYECKYIO MITOTHOCTL KaXKAoro rpagyvpoBoYHOro
pacTeopa B cpaBHeHMU C obecconeHHon BoAoi. [ns kaxOoro u3 ABYX MOMyUYEHHbLIX
pesynbTaToB napannenbHblX W3MEPEeHWA BbLIYUCNAIT cpefHee apugMmeTnyeckoe
3Ha4YEeHUe ONTNYECKOW NIOTHOCTU A, .

11.3.4 PaccunTtbiBaloT  3HAYEHWUst  ONTU4ECKOW NIOTHOCTU KaXxporo
rpaAyMpoBOYHOro PacTBopa € y4eTOM XOnocToro onsita (4, — 4, ).

lMpumeyarue: fornyckaemcs npogodume UMEpeHuUe ONMUYECKOU MIoMmHOCMU
2padyuposoYHbIX PaCMeopoe 8 CPABHEHUU C XON0CMbIM PACMEOPOM.

11.3.5 Crtpoar rpanyvpoBouHbli rpacduk, oTknagbiBas no ocu abeuuce
coepXaHue KPemHUeBOn KUcnoTbl Cj,MKr, a2 no ocu opauHaT — COOTBETCTByIOLME
3HAUYEHMA ONTUYECKON NIIOTHOCTU C yyeTom xonocToro onbita — (4, —A4,.) Ecnu
obbem npob6 Boabl, B3ATLIN A1 aHANU3a, MMEET NOCTOSHHOE 3HAYEeHWe, TO Ha ocu
abcunce MOXHO NPeacTaBAsiTL MAcCoBYIO KOHUEHTpauuio Si0, B mr/am’.

[donyckaeTca  BbMUCNEHUE Pe3ynbTatoB € NOMOLWBIO  PafyWpOBOYHOMO
Ko3(p(puUMEHTa, KOTOPLIA ABNAETCA CPEAHUM apU(PMETUYECKUM 3HAYEHUS BEMUYMH,

onpepeneHHbix no opmyne: K =C, /(4, - 4,,).

Criocob 2. MocmpoeHue 2padyupoeoyHOz0 pacmeopa ¢ PacmeopoM XJIopucmozo

onosa

11.3.6 B pecate MepHbix kon6 (no pBe konbbl ANA pacTBopa  Kaugon
KOHUeHTpaunu) BMeCTUMOCTbIO no 50 om® BBOAAT MepHoit nuneTkoid 1,0; 2,0; 3,0; 5,0 n
10,0 cM® pacTBopa KPEMHMEBOW KMCMOTbl  KoHueHTpauved 1 mriam®. 9Oto

COOTBETCTBYET COAEepXaHuIo KpemHekucnoTel B npobax 1,0, 2,0, 3,0, 50, 10,0 mkr.
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O6ecconeHHol BOJON ONUBAIOT NpUMepHo 110 20 cM>. 3aTeM B kaXkaylo konby BHOCAT
no 5cmM® CepHOI KUCNOThI MOMAPHOI KOHLIEHTpaLWu ¢(H,50,)=0,5 Mons/am®, nocne
yero no6aensoT 2 cM® MONMBAEHOBO-KUCNOrO aMMOHMA. PacTBOp NepemeLnsaioT u
uepes 5 MuH fo6asnsioT no 10 cM® CEpHOM KUCNOTBI MOMAPHON KOHLIEHTPaLNK

¢( H,50,) = 5 monb/gm®, 3aTeM no 5 kanenb pacTeopa xsopuctoro onosa. Pactsop

nepeMeLunBaloT, AoBoaAAT 06eCCONeHHO BOAOW [0 METKA M BHOBb MEpEeMEeLLnBaloT.
PacTBop oCTaBnsiloT CToATb 5 MUH ANSi pa3BUTUS OKPACKM.

Mony4aioT wKany rpagynpoBOYHbIX PACTBOPOB, KOTOpas MOXET 6biTb AononHeHa
UNK WU3MEHeHa B COOTBETCTBUM C AMANA30HOM OMpeAenifieMblx KOHUEeHTpauuh B
nccnegyemblx npobax.

OpHoBpEMEHHO rOTOBAT 3—4 XOMOCTLIX PacTBOpA: BHOCAT Te e peaKTuBbl, B TOM
*e nopsifike, Ho 6e3 pacTBopa KPEMHUEBON KUCNOTHI.

[anee — aHanornyxo n.n.11.3.2—11.3.5.
Cnocob 3. NocmpoeHue epadyupogoyHozo pacmeopa co wasenesol Kucnomod

11.3.7. B pecatb mepHbix ko6 (no gse konbbl ans pacteopa Kaxgow
KOHUEHTpauun) BMeCTUMOCTbio no 50 oM’ BBOAAT MepHo nuneTko 1,0; 2,0; 3,0; 5,0 u
10,0 cm® pacTeBopa KpPEMHWEBOW  KWUCNOTb} KOHUEeHTpauunen 1 mrigm®.  Oro
COOTBETCTBYET coaepXanuio KpeMHekucnotsl B npobax 1,0, 2,0, 3,0, 5,0, 10,0 mkr.
ObecconeHHol Bogoil aonusawT nNpumepHo o 30 cm’.  3arem B Kaxayto konby
BHOCAT N0 5cM° cepHOI KUCMOTE! MONAPHOM KORLIEHTpaLMH c(H,50,)=0,5 mosns/am® n
[06aBNAIT No 2 cM® MONUBAEHOBO-KMCMIONO aMMOHMA. PacTeop nepemelmBaioT M
uepes 5 MUK nopuuamu no 0,5-1 cm® gobasnsioT nNo 3 cM® WaBeneBoi# KUCAOTLI,
nocne Kaaon NopLuv TLATENBHO NepemMeLwumnsas XuakocTs, obasnsloT no 5 kanenb
pacTeopa X/OpUCTOro OfioBa UAK Mo 2 cM° MeTon-cynbMUTHOTO pacteopa. PacTeop
nepemMeLLvBaloT, AoBOAAT 06ECCONEHHOW BOAOK A0 METKM U BHOBb MNEpeMelLMBaloT.
PacTBOp OCTaBnsAoOT CTOATL 5 MUH ANSA pasBUTUR OKPacKu.

Mony4aloT LwKany rpafyvpoBOYHbLIX PACTBOPOB, KOTOpas MOXeT BbiTb AononHeHa
U1 n3MeHeHa B COOTBETCTBMM C JuanasoHOM onpegensiembix KOHLteHTpaLMﬁ B
uccneayemblx npobax.

OpaHOBpeMeHHO roToBAT 3—4 XOMNOCTbIX PacTBOpA: BHOCAT TE XKe peakTuBbl, HO 6e3
pacTeopa KpeMHUEBO KUCTOThI.

[danee — aHanoruyHo n.n.11.3.2—-11.3.5

11.3.8 KoHTponb cTabunbHOCTU rpafaynpoBOYHOTO rpaduka NpoBOAST He pexe

OAHOro pasa B Tpu Mecsla unn Npu CMeHe NapTun peakTuBos. [nsa atoro aHanm3upyrT
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BHOBb NPUIrOTOBMEHHBLIE [PaAyUPOBOYHLIE PACTBOPLI, MaccoBas KOHLUEHTpauus
KPEMHUEBOW KWUCMOTbl B KOTOPbLIX COOTBETCTBYET pasHbiM Todkam JAuanasoHa
uamepeHuil. Hanpumep, pacTBopbl C COAEPXKaHUEM KPEMHUEBOW KUCNOTbl B npobe:
1,0; 3,0 n 10,0 mkr. FpanyrpoBOYHbIi rpadnk CYNTAETCS NPUrOHLIM, €CMU OTKNOHEHUe
cpefHero pesynbrata aHanwsa, HalngeHHOro No AByM naparfefnbHbiIM onpeaenennsam
OT UCTUHHOIO 3HAYEHWS MAcCOBOW KOHLIEHTPaLWK 3TOro pacTBopa COCTaBnseT:

B AMAanasoHe coaepkaHwua KpemHexkucnothl B npobe oT 1 o 5 mkr Bk, — He
6onee 10%;

NpyW coaepXaHuu kpeMHekucnoTsl B npobe 6onee 5 mkr — He 6onee 5%.

IC"“"” - Cnai«)
OTHOCUTENLHOE OTKNOHEHNUE paccYnTbIBalOT no gopmyne: § =+——r—— !

00%

6600

B npoTuBHOM cny4ae CTPOST HOBLIA rPagyMpoBOYHBINA rpaduk.
11.4 UBMEPEHUA NMPU AHANU3E MNMPOBbLI

OAHOBpeMeHHO NPOBOAAT NOArOTOBKY ABYX napannenbHbiX Npob.

11.4.1 [pu ucnons3osaHuU 8 Ka4yecmee 80CCMaHosumMers Memorn-CynbhumHozo
pacmsopa: B MEpPHyO Konby BMecTUMOCTbo0 50 cm® nomewwaror 40,0 cm® neenenyemomn
BOAb, npunuealoT  5cM®  CepHOW  KUCMOTH!  MOMAPHOW  KOHLIEHTPaUMM
¢ (H,50,) = 0,5 monb/am®, 3aTem 2 cM® MonubaeHoBO-kUCMOrO ammonms. PacTeop
nepeMeLLMBaoT, U 4Yepes 5 MUH BHOCAT 2 cM°® MeTon-CynbUTHOro pacTeopa.

11.4.2. PacTBop nepemMelLnBaloT, AONMBAIOT ODECCONEHHYIO BOAY AC METKU U
BHOBbL TL(ATENLHO NepemelunBaloT. PacTBop octaenfaoT CTOATE 5 MUH ANA pa3suTus
OKpacKu.

11.4.3. [pu ucnonb3oeaHuu 8 Ka4ecmse 80CCMaHO8UMEIs XAOPUCMO20 0510ea:
B MepHylo konby BmecTtumocTtbio 50 cm® nomewawotr 25,0 cm® uccnegyeMmor soaw!,
npunmeatoT 5 cM® cepHOI KMCIOTbI MOMIAPHON KOHLeHTpaLmn o H,S0,) = 0,5 monb/am®,
3aTeM 2 cM® MONMGAEHOBO-KMCIIOTO AMMOHMA. PacTBOp MepemelmsaloT U uepes 5
MUH BHOCAT 10 cM® CepHOit KUCMOTLI MONSAPHOIt KoHUeHTpaunu ¢ H,S0,)= 5 monb/am®
u 5 kanenb xnopucToro onoea.

11.4.4. fanee - aHanoruyro n.11.4.2.

11.4.5. OpHoBpeMeHHO TFOTOBAT 3—4 XONoCTbiX PpacTBopa. BHOCAT Te xe

peakTuBsl, HO 6e3 nccneayemoii Bogb!.



114:6. Ha doTtokonopumeTtpe co cBeTodunbTpom € obnactelo nponyckaHus
750 Hm B kioBeTax 50 unn 100 MM M3MEPRIOT ONTUYECKYIO NMAOTHOCTL @HanU3upyemMo
npobkl B cpaBHeHUN ¢ obecconeHHoh BoAOA A4, u xonoctol Npobel 4, .

11.4.7 BbIYMCASIOT ONTUYECKYIO NMOTHOCTL AHAMAW3UPYEMOA Mpobbl ¢ y4eToM
xonocro npobel (4, — 4., )

Mpumeyvarue: Lonycmumo nposodums u3amepeHue ONMUYECKOU RaomHocmu
npobsi 8 cpasHeHuu ¢ xonocmoli npobod.

11.4.8 To rpagywpoBOYHOMY rpaduky VN ¢ MOMOLWBIO [PaAYWPOBOYHOIO
KoahduuMeHTa Haxo4AT COAEPKaHNE KPEMHUEBOW KUCROTLI B aHanusupyemoi npobe

C,, MKT.

11.4.9. AHanoru4yHo nNpoBOAAT W3MEPEHWn Ans BTOpPOV  napannenbHon

aHanuaupyemoin npobst

11.5 USMEPEHWUA NPU AHANU3E NPOBbI, COQEPXAILLEN ®OCOATHI
(KOTNOBbLIE BOABI)

11.5.1 B wMephyl konfby BMecTUMocTeio 50 cm® nomewaor 10,0 cm®
nccneayemMon Boael, pobasnsioT obecconenHylo Bogy npubnuantenbHo Ao 40 oM’
3aTtem npunusaiot 5 om® CEpHOMN KUCNOTLI MONSAPHOW KOHUeHTpauuun o H,50,) = 0,5
Monb/aM® U 2 cM® MONNBAEHOBO-KUCIIOrO aMMOHUA. PacTBOP NEPEMELLMBAIOT 1 Yepes
5 MuUH nopumsmu no 0,5 — 1 cm® BHocaT 3 cM® pacTeopa WaBenesoi KUCnoTsI, nocne
KaXaoi nopuvMyM  TWATENbLHO nepemMewnsBas  XUAKOCTb. 3ateM  npunueaiot
BOCCTAHOBUTENL: 5 Kanenb XNOpUCTOrO OfioBa (MMM 2 CM° METON-CynbgMUTHOrO
pacteopa). Pacteop nepemewmBaloT, AonNuBalT o06eCCONeHHylo Booy A0 METKU M
BHOBb TLATENbHO NepemellmMBaloT. PacTBop ocTaBnifT CTOATb 5 MUH AnNs passuTia
oKpacku.

OLHOBPEMEHHO roTOBAT 3—4 XOMOCTLIX PAaCcTBOPA: BHOCAT T€ XKe peaKTusbl, HO 6e3
nceneayemoit Boab!.

11.5.2. Ha doTokonopumeTpe CO CBETOMUNLTPOM C 0OMaCTbIO NPONYCKaHUR
750 1M B KioBeTax 10 MM U3MEPSIIOT ONTUYECKYIO NSIOTHOCTL aHanuavpyemon npobbt B

cpaBHeHRUN ¢ 06ecconeHHON BOAOK 4, u Xonocton npobe! 4, . .

[anee — aHanormyHo n.n.11.4.7 — 11.4.9.



12 METOJ B — UBMEPEHUE MACCOBOW KOHLUEHTPALUWUW KPEMHUEBOW
KUCNOTbI NO XENTOMY KPEMHEMONMBAEHOBOMY KOMITNEKCY

12.1 CYWHOCTb METOAUKU

MeTon npuMeHsieTcs ANs  ONpefeneHnsl KpeMHWEBOW KWCNoTbl B  BOAaX,
coaepawmx Gonee 0,3 mr/om®  KpemHueso# KNUCNOTbI: B UCXOOHOM,
TeNNOMUKAUMOHHOM, OXNaxaalolen, W3BECTKOBO-KOArynupoBaHHOW,  YMATYEHHOA
HaTpwii-kaTMOHMPOBaHNEM BOAE.

MeToag OCHOBaH Ha B3aUMOAEWCTBMUN COEAMHEHWUI KpPEeMHMEeBON KWUCNOTbl C
MONUGAEHOBO-KUCNbIM  aMMOHMEM €  oDpa3oBaHMEM  KOMNNEKCHOW  KpeMmHe-
MoNuBAEHOBON reTeponoONMKUCAOTE!, OKPaLLEHHOW B XenTbld ueeT. MHTeHCUBHOCTb
OKpacKky, NpOMOPLMOHANbHYI0 MacCOBOW  KOHLEHTpauWu KPEeMHWEBOW  KWCSIOThl,

M3MEpPSIOT Npy AnuHe BonHbl 400 HM.
12.2 NOCTPOEHUE N’PAQYUPOBOYHOIO FPA®UKA

12.21 B pecats MepHbix kon6 (no paee konbbl OnNs pactBopa Kaxaon
KOHLUEHTpauuu) BMecTUMocTbio no 50 cm® BBOAST MepHoit nuneTkoi  2,0; 5,0; 10,0;
15,0 u 20,0 cM® pacTBopa KPEMHMEBOW KACNOTbI KOHUeHTpauwei 10 mr/am®. 310
COOTBETCTBYET COOEpXaHuio KpemHekucnoTel B npobax 20, 50, 100, 150, 200 mkr.
O6ecconeHHoit BORON A0NMBAOT NpumepHo ao 40 cm®. B kaxaylo konby BHOCAT no
1 cM® pacTBopa CEpHOi KUCAOTbI MOMSPHON KOHUEHTpauun c(H,S0,) =5 mone/am® n
no 5 cm® MONUGAEHOBO-KMCNOTO AaMMOHMSI, XOpOLLO MEPEMEeWVBaIoT, LOBOAST
obecconeHHOn BOLOW A0 METKM M BHOBb NepemeluvBaloT. PacTBopbl OCTaBNSAIOT CTOATL
5=7 MUH Ans pa3BUTUN OKPaCKW.

MonyyaloT wWwKany rpalyypoBOMHbLIX PAaCcTBOPOB, KOTopas MoXeT 6biTb AONONHEeHa
MNAU n3MEeHeHa B COOTBETCTBMM C AMana30oHOM onpepaensieMblX KOHLUEeHTpauwi B
uccnenyemelx npobax.

OaHOBPEMEHHO roTOBAT 3~4 XONOCTbIX PACTBOPA: BHOCAT T e peakTuBbl, HO 6e3
CTAHAAPTHOIO pacTBOpa KPEMHUEBOW KUCAOTHI.

12.2.2 Ha doTokonopumeTpe co cBeTohunbTpoM ¢ 0bBnacTelo RponyckaHms
400 Hm B KioBeTax 50 unu 100 MM U3MEPSIIOT OMTUYECKYIO MINIOTHOCTL  3—4 XOMOCTbIX
pacTeopoB B cpaBHeHMn ¢ O6GecconeHHo#d Bopon. W3 nonyyeHHbIX pesynbTaTos

BbIMUCNAOT cpeaHee apucmeTUieckoe 3HaveHue ONTWUYECKON NNOTHOCTN A .

12.2.3 AHanNoOrM4HO U3MepNIT ONTUYECKYIO MNOTHOCTL KAXAOIO rpalyupOBOYHOIO

pacTeopa B cpaBHEeHUM c OBecconeHHon Bodoi. [ns kaxaoro U3 ABYX NONYYEHHbIX



pesynbTaToB napannenbHbiX U3MEpEeHWA BbIMUCHSIOT cpeaHee apudmeTuueckoe
3HaYeHue 4, .

12.24 PaccuuTbiBalot 3HaveHns ONTUYECKON MNOTHOCTH Kaxporo
rpagyvpoOBOYHOTO pacTBopa C y4eTOM XONOCTOro onbita (A4, — 4, ).

lpumeyvarue: Lonyckaemcsi nposodums uU3MepeHue onmuyeckold nnomHocmu
2padyupogoYHbIX PacmMeopos 8 CPABHEHUU C XOI0CMbIM PaCMeopOM.

12.2.5 CrtposT rpaayvpoBOuHbI rpacuk, oOTknagbiBas no ocu abcumcc

coaepxaHne KpemHueBon kucnotbl C,, MKF, @ NO OCK OPAMHAT — COOTBETCTBYIOWME
3HaYeHUs oNTUYECKON NNOTHOCTM C YHETOM XONOCTOro onbita — (4, — 4, ,).
[lonyckaeTcs  BbMUCNEHME pPE3yNnbTaToB C  NOMOWBLIO  FPafyvpOBOYHOIO
KO3hMUMEHTA, KOTOPLIN SBNSIETCH CPEAHUM apuPMETUHECKUM 3HAYEHWUS BEMUYVH,
onipeaeneHHbix no dopmyne: K =C, /(4,~ 4,,,)
12.2.6 KoHnTponb ctabunbHOCTU rpafympoBosHoro rpachuka npoeoasTt no n.11.3.8.

12.3 N3MEPEHUA NPU AHAJIU3E NPOBLI

12.31 B wmepHyio konby BmectumocTeio 50 cm® nomewaior 40,0 cm’
uccnepyeMoi Boabl, nMpunuBaioT 1 cM® pacTBOpa CEpHOA  KMCNOTHI  MONSIPHOW
KOHLIEHTpauumn
¢(H,50,)=5 mons/oM®, 5 cm® MONMBAEHOBO-KMCIIONO aMMOHMS, NEPeMeLLNBaIoT U
nonueatot obecconeHHoit Bogoi Ao 50 cm® u BHOBB TWarenbHo nepemeLlnBatoT.
PacTBop 0CTaBNsIOT CTOATb 5—7 MWUH ANA pa3BUTHA OKpacKu.

OpnHOBPEMEHHO roToBAT 3—4 XonocTble Npobbi: BHOCAT T e peakTusbl, HO 6e3
ncecnenyemon Boabl.

12.3.2 Ha doTtokonopumetpe co cBeTOUNLTPOM C 0BNacTbio NPoOnyckaHus
400HM M3MEPSAIOT ONTMYECKY!O NNOTHOCTHL NPobbl aHanNu3upyemMon Bogbl B CpaBHEHUU C
obecconeHHol BOAOA 4, U xOoNocTon Npobbl 4., .

12.3.3 Bbluucnsior onTUMECKYl0 RNOTHOCTb aHanusvpyemon npobbl ¢ yyeToM
xonocTow npobel (4, — A4, ).

Mpumeyarue — [onyckaemcs npoeo0ums U3MepeHue ofnmuyeckol nnomHocmu
npobul e cpasHeHuu ¢ xonocmol npobodl.

12.3.4 Mo rpagywpoBOMHOMY rpacuky MNM C NOMOLILIO FPagywpOBOYHOIO
KoahhuUMeHTa HaxoAsiT COAEpPXKaHWE KPEeMHWEeBOW KUCNOTbl B  aHanu3vnpyeMom

pacteope (,, MKr.
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12.3.5 AHanomyHo npoBOAAT MU3MepeHWs [Ans  BTOPOW  napannenbHoi

aHanuaupyemoii npobbl.
13 OBPABOTKA PE3Y/bTATOB

13.1 BbMWCIIAIOT MaccoByt0 KOHLIEHTPaUMIO KpeMHUEBOW KWUCAoTol (Si0,) (X) B

aHanuanpyemoii npobe

8 MKr/am° no cdopmyne: X = ¢ ‘:/000 ,

8 wmr/am® no copmyne: X, =% ‘

rne C, — cojepxXaHue KDeMHWeBON KUCNOTbl, MKI, HailfjeHHoe no

1
rpaayMpoBOYHOMY rpacuky;
V — obbem Bogbl, B3STHIN ANA aHAaNU3a, cM”;
13.2 BbuucneHns npoBOAAT ANA Kaxaon U3 Asyx napannentHeix npob, nonyyas

X, n X, COOTBETCTBEHHO.

14 NMPOBEPKA APUEMNEMOCTH PE3YNIbTATOB AHATU3A,
NONYYEHHDLIX B YCNOBUAX MOBTOPAEMOCTN

14.1 PaccuuTblBaloT cpeaHee apudmeTUyeckoe 3HaueHue ABYX pesynsTaTos

e0UHWYHbIX aHanu3oB X, n X, , Nony4yeHHbIx cornacHo pasaenam (11,12,13):

X +X,
3 .

14.2 Boluncnswt abconoTHOe 3HaveHue npefena MOBTOPSEMOCTU, WUCNOSNb3yA

X= (1)

OTHOCUTENLHbIE 3HA4YeHus, NpuBeaeHHble B Tabnuue 4:
r=001-(r,,.%)-X. ()
14.3 OnpepensioT pacxoxXaeHue Mexay AByMA napannenbHbiMu pesynbTatamu
aHanusa 1 cpaBHUBAIOT C NPeAENOM NOBTOPSAEMOCTH, NPOBEPSIA YCNOBUE:
]X,—X2|5r. (3)
Ecnwn ycnosue (3) BoinonHsieTcs, 70 0ba pesynbTata CYATAIOTCA NpUEeMnemMbiMn 1
B KavecTBe OKOHYATenbHOro pesynbTara NpUHMMAIOT cpefHee apudmMeTudeckoe

3HayeHwue, BbluucneHHoe no copmyne (1).
14.4 Ecnv ycnoeve (3) He BbINONHAETCSH, nonyyaloT elWe OAvH pesynbrar

aHanusa (.X,).

14.5 CpaBHMBAIOT MaKCUManNbHOE pPacxXoXAeHUe C KPUTUYECKOA PasHOCTbIO,

MCNONb3ys OTHOCUTENbHbLIE 3HAYEHWA, NpuBeaéHHbIe B Tabnuue 6:
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(X = X,0) S CRY (4)

max mn

CR), =0,01-(CRY),.,. %)-X.

Tabnuua 6 - OTHOCWTenbHble 3HAYeHWs nNpeaenoB MOBTOPSEMOCTH ANS AByX

pe3ynbTatoB €AWHUYHOro aHanusa u KpMTMHeCKOﬁ pasHOCTU ANns TpexX pesynbTtaTtos

aHanusa

ﬂpenen NoBTOPRAEMOCTH OTHocuTenbHoe 3HavYeHne
Avnana3soH .
. (oTHOCMTENBHOE 3HaYEHNe Kputinieckon pasHocTn Ans
KOHLIEHTpaLui,
, 3 MexXay [iByms pesynbTatamu Tpex pesyneTaTtoB aHanusa
mr/am
aHanusa) r gm,% CRYY omwy %

070,004 no 0,01 Bkn. 17 20

Ce 0,01 go 0,04 Bkn. 14 17

Cs 0,04 oo 0,1 Bkn. 14 17

Cs 0,1 no 4 BKn. 6 7

14.6 Ecnu ycnosue (4) BBINONMHAEGTCS, TO 32 OKOHYATENbHbIA pe3ynbTar
NPUHMMALOT CpeaHee apudmeTdeckoe TpexX pesynLTaToB aHanusa:
X, +X,+ X,

3

X= (5)

14.7 Ecnu ycnoBue (4) He BbINOMHSIETCS, TO B KayecTBe pe3ynbTata aHanuaa

NPYHUMAIOT BTOPOE HAaUMEHbLLIee 3HaYeHne U3 TPex pesynbTaToB aHanusa (MeauaHa).

15 NPOBEPKA NPUEMJIEMOCTH PE3YNbTATOB AHAJIU3A,
NONYYEHHbLIX B YCNOBUAX BOCNMPOU3BOAUMOCTH

15.1 PacxoxaeHue mexay AByMs pe3dyfibTaTaMun aHanusa ofHo’ 1 Toil xe npobbi,
NOMYyYeHHLIMA B pasHbiX nabopatopusix (X1 W X2), He AOMKHO npesbiwaTh
abconioTHOro 3HaueHus npefena BocnpousBoAuMocTM R. ABCONOTHOE 3HaAYeHWe
BOCNPOMU3BOAUMOCTM R ONpeaensitoT, UCNOonNb3ys OTHOCUTenbHoe 3HaudeHue (R, %),

npusenexHoe B Tabnuue 7:

R=0,01-(R, %) X, mriom®, (6)

oTH *

rae X — cpesnHee apudMeTUYECKOe ABYX pe3ynbTaToB aHanusa, MonyYeHHbIX B

pasHbix naboparopuax:
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MK ;"2 , Mr/am’, (7)

=

O6a pesynbTaTa CHMTAIOTCA NPUEMIIEMBIMY NPW BbINONHEHNUU YCNOBUS:
[Xi-X|<k . (8)
B atom cnyyae 3a OKOH4YaTenbHbI pesynbTaT aHanu3a NPUHUMAIOT cpefHee
apucmeTuyeckoe 3HaueHMe MABYX pe3ynbTaToB aHanusa, NONYYEHHbIX B pPa3HbIX
nabopaTtopusx, no copmyne (7).
Tabnuua 7 — OTHOCUTENBHBIE 3HAYEHUs NPEAEenoB BoCnpoussoaumMocTi npn P=0,95

~ 3
[nanasoH KoHLeHTpauuii, Mr/am Mpenen BoCnPONIBOANMOCTH

(OTHOCUTENbHOE 3HAYEHNE AOMYCKAEMOro
pacxoxaeHns Mexay AByMs pesynbTatamu,
NOMAYYeHHBIMM B pa3Hbix nabopaTopusx),

R, %
Ot 0,004 go 0,01 Bkn. 39
Cs 0,01 go 0,04 Bkn. 34
Cs 0,04 no 0,1 BKn. 25
Ce 0,1 o 4 skn. 14

16 O®OPMJIEHUE PE3YNIbTATOB U3MEPEHWUA

16.1 PesynbTtaT aHanusa npeicTasnsioT 8 BUAE:
(X £ A), mriam®, P=0,95,
rae X — pesynbTaT aHanMaa, NONYYeHHbI# B COOTBETCTBUM C NPOMMUCHIO
HacToALLEeN MEeTOAUKY;
+A — abconioTHoe 3HaYeHWe noKasaTens TOMHOCTU METOAVKN.
3Hadenue A[] paccunteiBan T 1o ¢ opMyne
A=0,01-(£6)- X, mrigm®, (9)
rae +6 — OTHOCMTENbHOE 3HAYeHMe NOKasaTens TOYHOCTU METOAWKM, KoTopoe
npvseneHo B Tabnuue 1.
16.2 PesynbTaT aHanusa B AOKYMeHTax, BbijaBaeMblx nabopartopueit, JONYCTMMO
npeacTaBnsTe B BUAE:
(X £A,), mrigm®
roe +A, — abconmoTHoe 3HaYEHWe XapaKTepUCTUKW MOrPeLUHOCTM pe3ynbTaTos

U3MEPEHUA, YCTAHOBNEHHOE nNpU peanusauuu MeToauku B nabopatopun u

obecneumBaemMoe KOHTponem cTabunbHOCTN pesybTaToB M3MEPEeHUN.
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lpumeyarHue - Xapakmepucmuka noepewHocmu (rnokasamesnb MOYHOCMU
pe3ynbmamaos aHanusa) An Moxem bbimb ycmaHosJsieHa Ha OCHO8¢e 8bIPaXeHUs .
A, =084-A, Ma/OM® (10)

Cc nocnedylowuM ymoYHeHUeM M0 Mepe HakonfeHus uH@popMauuu € npouecce
KOHmMpons cmabunbHOCMU pe3ynbmamose aHanu3a.

16.3 Mpw npeacraBnexHnn pesynsTaToB aHanM3a ykasbisaloT:

— KONUYECTBO pe3ynbTaToB eAWHWUYHOTO aHanusa, WCnonb30BaHHbIX ANs pacyéra
pesynLTaToB aHanusa,;

— cnoco6 onpeaeneHus pesynbTata aHanusa: cpepHee apudmMeTudeckoe

3HaYEHWe UnNu MeanaHa pesynbTaToB e[JUHUYHOIO aHanuaa.
17 KOHTPOJIb KAYECTBA PE3Y/IbTATOB AHAJIU3A
17.1 OCHOBHBIE NONOXEHNA

17.1.1 KoHTponb KayecTsa pe3ynbTaToB aHanusa npu peanu3aumm MeToAvKv B
naboparopuu npefycMarpusaeT cnegyiowue BuAbLI KOHTPONS:

- KOHTPOflb MCNONHMTENEM npoueaypbl BbINONHEHWA W3MEPeHWn (Ha ocHoBe
OLIEeHKM NOrpPeLLHOCTH NpY peannsauun OTAENbLHO B3STON KOHTPONBLHON Npoueaypsl);

- KOHTPOMb CTAGMNBHOCTW pe3ynbTaTtoB aHanusa (Ha OCHOBE KOHTpOns
cTabunbHOCTU cpeaHekBaapaTUHHOTO OTKNOHEHMS BHYTpUNabopaTopHoi
NPeLnsMoHHOCTH, NOTPELLHOCTH).

17.1.2 lepuogudeckuii  KOHTponb  NpouUeaypbl  BbINONHEHUS  aHanuaa
ucrnonHWTENeMm, a TaKKe KOHTPONb  CTabunNbHOCTW  pes3ynbTaToB  aHanuia

pernameHTupyioT B PykoBoacTee no kavectsy nabopartopum.
17.2 OMEPATUBHbIW KOHTPOMb NMPOUEAYPbLI AHANIU3A

17.2.1 OnepaTuBHbLI# KOHTPONbL npoueaypbl aHanu3a npPOBOAAT C UErnbio
NPOBEPKWN rOTOBHOCTY y1abopaTopuu K NpoBeAeH o aHanusa pabounx npob nnm oueHku
KayecTea pesynbTaToB aHanuaa Kaxaow cepuu paboyux npob, Nony4yeHHbIX COBMECTHO
C pesynbTaToM KOHTPONBHOrO u3MepeHWsi. OnepaTUBHLIA KOHTPONb NPOBOAAT B
cnegyownx cnyvasx:

- NpU BHEOPEHUN METOOUKM,

—~ Mpu BLIABNEHUM (PAKTOPOB, KOTOpPblIE MOMYT MOBAUATL Ha CTaBUNLHOCTL
pe3ynbTaTtoB aHanusa (CMeHa peakTUBOB, UCTIONb30BaHME CpeacTBa U3MepeHus nocne

pemMoHTa u 1.4.);
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— nNpu NONy4YeHuu AByX U3 TPEX NOCNefOoBaTENbHbLIX PE3ynsLTaToOB aHanusa
pabouynx npob B Buge MmeanaHobl.

17.2.2. OnepatuBHbIit KOHTpONb  npoueaypbl aHanuaa nposoAUT
HEMNOCPEACTBEHHO WCMONHWTENb aHanuMsa Ha OCHOBE OUEHKU OTAEenbHO B3RTOW
KOHTPONbHOW npoueaypbl (K, ) U CpaBHEHWA pesynbTaTta npoueaypbl C HOPMaTUBOM
KoHTpoOns (K)

17.2.3. OnepaTtuBHbI KOHTPONb NPOUEAypbl aHanuaa NpoBOAST NO CReaylLen
cxeme:

—~ NpoBeAeHUEe KOHTPONbHOTO USMEPEHUA U NOslyyeHne pesynbraTta KOHTPOMbHOW
npoueaypbl;

— pacuéT pesynbTara KOHTPONbLHOW Npoueaypsl (K, );

— pacyeT Hopmartuea KoHTpons (K);

Peanusayus pelwaiowero npasufla KOHTPONS — CONOCTaBrieHWe pesynbraTta
KOHTPOMNbHON Mpoueaypbl C HOPMaTUBOM KOHTPOMS M BbIBOALI MO pe3ynbTatam
KOHTpONS.

17.2.4 OnepaTtuBHbIM KOHTPONb Npouedypbl aHanusa MoxeT ObiTb NPoBeAéH no
OAHOMY W3 anropuTMOB: C NpumeHeHuem obpasuoB ana koHTpons (no 17.3) unu c
npumeHeHvem Metoga pobasok (no 17.4). MNpwu opraHu3aumu KOHTPONS UCNOMHUTENb
aKanusa B COOTBETCTBMM C BbliOpaHHBIM anrOPpUTMOM NPOBEAEHUs] KOHTPONbHOWM
npoueaypel aHanusa BoibupaeT (Npy HEOBXOAUMOCTH rOTOBUT) CPEACTBa KOHTPONA.

17.2.5 PesynbtaThl KOHTPOMSA W3MEpEeHWit, MOony4YeHHble MpuU OnepaTUBHOM
KOHTpone npoueaypbl aHanvaa, NpoBOAUMOTO C KaXaol cepueit pabouux npob, moryT
GbiTb WCNONbL3OBaHbLI NpWU peanusauuu nwbBoil u3 copm KoHTpona crabunbHOCTU

pes3yneTaToB aHannaa.

17.3 OMEPATUBHbIN KOHTPOMNIb C MPUMEHEHWMEM OBPA3LIOB AnA
KOHTPONA

17.3.1. B kavecrBe oOpa3uoe ANA KOHTpons MOryT ObiTb WCNONBL3OBaHLI
cTaHfapTHble o6pasupl. [pumeHsemble 06pasubl 4oMKHbI GbITb afieKBaTHLE NO COCTaBy
aHanuavpyembiM npobam Bog. [MorpewHocTs aTTecToBaHHOrO 3HadeHus obpasua He
JOMKHa npeBbilwaTte 1/3 NOrpelHOCTA pe3ynbTaTOB aHanusa, nony4aembix no
mMeToauke.

17.3.2 TonyyaioT pe3ynbTaT aHanusa B cooTBeTcTBUM C pasgenamu 11, 12,13
HacTosilen MeToauku. B kayecTBe pesynbTtata KOHTPOMbHOIO u3MmepeHuss BepyTt

pe3ynbTaT aHanusa obpasua Ans KOHTPOMs, paccuuTaHHbil no ¢hopmyne (1). Ecnu
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ycnosue (3) He BbinoNHAETCH, TO aHanu3 o6pasua Ang KOHTPONSA NOBTOPSIOT, NPK 3TOM
pesynbTaTthl Npeablaywmx aHanuaoB otbpaceiBaioT. [lpU MOBTOPHOM MpeBblLeHUn
npegena noetopseMocTn (ycnosue (3) — BHOBb HEe BbLINOSIHAETCA), BLIACHAIOT W
yCTPaHSI0T NPUYMHBI NOSBNIEHAA HEYAOBMNETBOPUTENLHOW NOBTOPAEMOCTH pe3ynbTaToB
aHanu3a. B kayecTBe pesynbraTa KOHTPONBHOIO MU3MEPEHUS MOXeT ObiTb
MCNONb30BAHO TOMBKO cpeaHee apudMeTudeckoe 2-X pesynbTatoB aHanusa obpasua
ANs  KOHTPONsA, pacxXxoxaeHne Mexdy KOTOpbIMU He npesbillaeT npegena
nosTopsiemocTy (ycnosue (3)).

17.3.3. PesynbTaT KOHTPONbBHO Npouedypbl K, paccyuThiBaloT No copmysne:
K, =IY—C‘, mrigm®, (11)

rne X - pe3ynbTaT KOHTPONBHOIO MW3MEpERUs KOHUEHTpauun KpeMHueBon
KUCNOTb B 0bpasue ansa KOHTPOons;
C —aTTecToBaHHOE 3HAa4YeHWe KOHLEeHTpauuu KpemMHWeBOW kucnothl B obpasue
ANs KOHTPONS.
17.3.4. HopmaTus koHTpona ( K') paccuuTbiBaloT no hopmyne:
K =A,, mriom’, (12)

rae +A,— xapakTepucTuka norpeliHoCTy pe3ynbTaToB KOHTPONBLHOIO U3MEepeHus,

cooTBeTCTByloUWas aTreCToBaHHOMY 3HaYeHuto obpasua ana KOHTpons.

3HayeHue A, paccunTbiBaeTCs No hopmyne:
A, =084-A, mrigm®, (13)
rae A, - abconioTHOe 3HaveHWe XapakTepUCTUKM MOTPELHOCTU pesynbTaTos

aHanu3a, YCTaHOBMEHHOE [npu peanusauunm wmetogukn B nabopatopun wu
obecneunBaemoe KOHTponem cTabunbHOCTU pE3yNbTaToB aHanusa,

A — abconioTHoe 3HaueHue XxapaKTepUCTUKM MOrPeLUHOCTH, BblYMCNREeMoe Mo
copmyne (9).

17.3.5. Peanusauus pelsaiolwlero npasuna koHtpons. [lpouefypy aHanusa
NPU3HAIOT YAOBNETBOPUTENLHOW, ECNU BbINONHAETCA yCNoBUE:

|K,|<K. (14)

Mpn HeBLINOMHEHUU BTOrO YCNOBMUS KOHTPOMNbLHYIO Npoueaypy nosropsior. MNpu
NOBTOPHOM HEBLINONHEHWU YycnoBusi (14) BLISICHAIOT NPWYMHBLIL, NpuBoAsALMe K
HeyAOBNETBOPUTENLHOMY Pe3ynbTaTty, U NPUHMMAIOT MEPbI K UX YCTPaHEHUO.

Mpumeyanue — Ecnu e paboyell npobe ycmaxosaneHo omcymemsue KpeMHuesol

Kucnomsl Ha ypoeHe HUWXHel epaHuusl duanasoHa KOHueHmpauuU, ycmaHOoe/1eHHO20
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memodukoll aHanusa (mevee 0,004 ma/OM°), mo ama pabovas npoba ¢ 86€déHHOU

dobaskol kpemHuesol kucnomsl C. . MoOXem ciyxumbe obpasyom Ons KOHMPOns ¢

nob

ammecmoeanHbiM 3Havenuem C, .. [pu amom onepamueHbll KOHMPOnL Mpoyuedypsl

aHanuza nposodam aHanozsuyHo ¢ pasdenamu 17.3.2 =17.3.5. B smom cnyyae

pesynsmam koHmponbHol npouedyps! K, paccdumsieaom no ghopmyne:

K,=H-C,,, mram®, (15)

doi !

20e X — pesynsmam KOHMPONbHOZO UIMEPEHUS! KOHUEeHmpauuu KpemHUeeol

Kucnoms! 8 obpasue 015 kowmpons, C, . — eenudura dobaeku.

17.4 ONEPATUBHbIA KOHTPOIb NPOUEQYPLI AHANU3A C
NPUMEHEHWUEM METO[IA [IOBABOK

17.4.1 CpeAcTBaMu KOHTPONA ABNAIOTCA Npobbl cTabunbHOro cocTaBa M 3T Xe
npobbl C m3BecTHoW fobaskoil onpenensemMoro komnoHeHTa. Pabouve npobel and
npoBedeHUs  OnepaTUBHOTO  KOHTpons  BbibupaioT Takum  obpasom,  4ToDbI
KOHUEHTpaUMs KPEMHUEBOW KUCNOTbI B HUX Haxoawnace B WCcrnedyeMom auanasoHe,
ykazaHHOM B Tabnuue 1. AHanusupyemyio npoby genat Ha 2 vactu. OpHy dacTs
ocTaensioT 6e3 uameHeHus, BO BTOpylo aenaiT aobaeky KpeMHWeBoW kucnotsl C, .,
BenuuuHa pobasku ponxHa coctaenate (50-200)% oT coaepXaHus KpemHueBOiA
kucnoTel B npobe. B ycnoeusx BHYTpunabopaTopHOW MNpPeuusMOHHOCTU MPOBOAAT
aHanu3 npobbl ¢ BBeAEHHON NOGABKOW KPEeMHUEBOIN KUCIOTbI.

17.4.2 B coorBercTeBuM C pasgenamu  11,12,13 nonyualoT pesynbTaTbl

KOHTPONbHBIX M3MEPEHMIA KOHLIeHTpaUUN KpeMHUeBon kucnotel 8 paboueit npobe — X,

n B paboueit npobe c BHECEHHOW U3BECTHOW [OGABKOW aTTEeCTOBAHHON cMecu

KPEMHWEBOW KUCNOTbI — X MpoeoasT NpoBepKy NpuemMnemocTi no pasaeny 14.

n+n06 *

Ecnu gns pe3ynsTaToB eAnMHUYMHOro aHanusa npobel unu npobel ¢ ao6aBkon He
BbINONHAETCA ycnoeve (3), TO MNOBTOPAOT aHanus3, JAaBLWA Henpuemnemble
pesynbTaTel. pu NOBTOPHOM TMpeBbIWEHWMM Npedena noBTOPsSEMOCTU (ycnoeue (3)
BHOBb HE BLINOMHRAETCH), BLIACHAKT U yCTPaHAT MPUYUHBL  MOSBNEHUS
HeYOOBNETBOPUTENBHON NOBTOPSEMOCTU pe3ynbTaToB aHanuaa.

B kauecTBe pesynbTaTOB KOHTPOMbHbLIX U3MEPEHU KOHUEHTPauWun KpeMHUEBOM
KMCNoTH B Npo6e u B npobe ¢ Ao6aBKoi MOryT GbITb UCMONB3OBaHLI TONLKO CpeaHue
apucdmMmeTHyeckne ABYX Ppe3ynbTaToOB E€AMHUYHOrO aHanusa, pacxoxgeHue wmexay

KOTOPbIMK He npesblwaeT Npeaena NoBTOpsieMocTH (ycnosue (3).
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17.4.3. PesynbTaT KOHTpOnbHOW npoueaypbi K, paccuntbiBatoT no copmMyne:

K, = X = Xa~C,,;, Mrigm® . (16)

17.4.4. Hopmatue koHTpons K paccuuteiBalor no opmyne:

K = \/A?H Xn+ooi +A2_'l An ! Mr/qu31 (17)

rae * A .0 — XAPAKTEPUCTUKA  MOTPELUHOCTU  Pe3yfbTaTOB  KOHTPOMbHOro
M3MepeHns, COOTBETCTBYIOWaN COAEPXAHMIO KPEMHMEeBOW KucnoTel B npobe c
nobasko#, paccuutaHHas no opmyne:

Ay, =0.01-8, Xuiws, MM, (18)
+ A,y — XapaKTepucTuka nOrpelHoCT pesynbTaToB KOHTPOSILHOTO M3MepeHus,
COOTBETCTBYIOLLAA COAEPXAHUIO KPeMHWEBOW KucrnoTbl B npobe, paccunTaHHas no
dopmyne:
Apx =001-85-Xn,  mrigm; (19)
18, — OTHOCUTENbHOE 3HAYeHWe XapakKTepUCTUKU MOrpelUHOCTV pesynbTaTos
aHanu3a, YycTaHoBneHHoe npu peanusaumm Mmetoauku B nabopatopum un
obecneunsaemoe KOHTporem cTabunbHOCTM pesynbTaTos aHanusa.
17.4.5. Peanuzauus peluaiowero npasuna KOHTpons.
K, |<K. (20)
Mpy HeBLINOMHEHUM 3TOTO YCNOBUA KOHTPONbLHYIO npoueaypy nostopstoT. Mpu

NOBTOPHOM HEBLINONHEHUU ycnoBus (20) BLIACHAIOT NPWYMHBL, MpUBOASWME K
HeyoOoBNEeTBOPUTENEHOMY Pe3ynbTaTy, 1 NPUHUMAIOT MEpPLI K UX YCTPaHEeHUIO.
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ApunoxexHne A
(cnpaBouHoe)
HopmaTtueHble ccbinku
[1] [o3aTopbl NMAETOUHLIE C AUCKPETHOCTBIO
ycraHosku o3 0,01-1,00
[2] BaHs BoasHas
[3] KucnoTa cepHas ctaHaapT-TuTp

[4] Onoso asyxnopuctoe

TY 64-1-3329-81

TY 46-22-606-75

TY 2642-001-33813273-97
TY 6-09-5304-87



MNpunoxexuue B
Bubnwnorpadgumsa

FOCT 12.1.004-91 Cucrtema craHgaptoB ©OesonacHocTn Tpyaa. [loxapHas

6es3onacHocTb. Obuwne TpebosaHus.

FOCT 12.1.005-88 Cucrema ctaHgapTos 6esonacHocTu Tpyaa. Obume caHuTapHo-

rurmenndeckue TpeboBaHua k BO3ayxy paboyeit 30HbI.

rOCT 12.1.019-79 Cucrema CcTaHgapToB 6esonacHocTu Tpyaa.
3nekTtpobesonacHocTb. O6wMe TpeboBaHNA 1 HOMEHKNATYpa BMAOB 3aLLMTHI.

FOCT 12.4.009-83 MNoxapHaa TexHuka AnA 3awmrtbl 06bektoB. OCHOBHbIE BUALI.

PasmelueHue n obenyxusanue.
FOCT 1277-75. Cepebpo asoTHokucnoe. TexHudeckne ycnosus.

FOCT 1770-74 Nocyna mepHas nabopaTtopHas cTeknaHHas. LiunMHapbl, MeHsypku,

kon6bl, npobupkn. ObuyMe TeXHNYEcKne ycnosus.

rOCT 2156-76 Hatpuit gsyyrnekucnbliit. TexHuueckvue ycnosus.

IOCT 3118-77 KucnoTta consiHasn. TexHu4eckue ycrnoBus.

rOCT 3760-79 AMmMuUak BOOHbIA. TeXHUYECKMe ycnoBus.

FOCT 4166-76 HaTpuii cepHUCTOKMCTbIA. TEXHUYECKNE YCNOBUS.

FOCT 4204-77 Kucnota cepHas. TEXHUYECKWE YCIOBUS,

FOCT 4328-77 Hatpus ruapooKvch. TEXHUYECKUE YCNOBUS.

FOCT 4461-77 Kucnota asoTHas. TeXHU4eCcKUe yCrnoBus.

FOCT 3765-78 AmMOHWMIt MONUDAEHOBO-KACTIbIA. TEXHUUECKUE YCroBuS.
FTOCT 6259-75 PeakTnBbl. FnuuepuH. TexHU4YECKnE yCnoBus.

FOCT 9147-80 TMNocyna wu obopyaoeaHue nabopatopHele capdoposeie.

TexHnyeckue yCrnoBus.

FOCT 10484-78 Kucnota cropuctoBoaopoaHas. TexHN4eckne yCnosus.
FOCT 11125-84 Kucnota asoTHas. TexHu4deckue ycnoBus.

rOCT 14261-77 KucnoTa consiHas. TexHn4eckue ycnosus.

FOCT 14262-77 Kucnota cepHas. TeXHU4ECKue ycnoBus.

rOCT 14919-83 3nekTponnvTel, 3NEKTPONNUTKU U XAPOUHblE 3NEKTpowkadb!

6bIToBbIE. OBLME TEXHUYECKWUE YCIOBUA.

FOCT 22180-76 PeaktuBbl. Kucnora wasenesasn. TexHUYECKUE YCIOBUS.
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FOCT 23932-79 MNocyaa u obopygoeanue nabopatopHble creknsaHHbie. Obuine

TEXHUYECKUE YCITOBHUS.
FOCT 24104-2001 Becbl nabopaTopHble. Obiwme TexHuyeckue TpeboBaHUs.
FOCT 24147-80 AMmMuMak BOAHbIA 0COGOMR YUCTOTHI. TEXHUYECKUE YCITOBUS.

rOCT 25336-82 Nocyna v obopyaosaHue nabopaTopHble cTeknsHHbIE. TUne!,

OCHOBHblE NapameTpbl. Pasmeps!.
FOCT 25664-88 MeTon (4-meTunamuHodeHon cynbgar). TeXHUYECKUe yCroBus.
FOCT 27025- 86 Peaktusbl. Obwue ykasaHWs No NPOBEAEHUIO UCTILITAHWA.

roCT 29227-91 (MCO 835-1-81) MNocyaa nabopaTtopHan creknaHHas. MuneTtku
rpagyviposaHHble. YacTs 1. O6wme TpebosaHus.

rOCT 29169-91 (MCO 648-77) MNocyna nabopaTopHas cTeknaHHan. Munetku ¢
OAHOW OTMETKON.

FOCT P 52501-2005 Boaa Ans nabopaTopHOro aHanusa. TeXHUYECKUe YCroBus.

®000 «Cub-CTPUM»
sibstream@mail.ry
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