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3aB. 1abopaTopueil aHaJTUTUYECKOTO U CIIEK-

tpanbHoro aHanusza ['Y “PHIIL ruruens”, k.x.H. Kpemko JI.M.
Crapumii Hay4HbIH COTPYAHUK Ja0OpaTOpUU aHa-

JIUTHYECKOTO U CHEKTPAIBLHOro aHanusa I'Y

“PHIIL] ruruensr” OpiioBekas JLLA.
HayuHblii coTpyaHUK J1abOpaTOpUM aHATUTUYE-

CKOro U criekTpasibHoro ananuza I'Y “PHIIL ru-

THEHBI" Kacrons C.B.

OTBETCTBEHHBIH 32 BBINYCK: Kpemko JI.M.

AHHOTALIUA

MeToavka BBIIIOJTHEHUS WU3MEPECHUN KOHILICHTPALMK TSKEJBIX METAJJIOB B
BOJHBIX MaTpuiax (MUThEBbIC, MPUPOIHBIC, B TOM YHCJIC TOBEPXHOCTHBIC U MUHE-
paJIbHBIE BOJIbI, CTOYHBIE BOJIbI, BBITSIKKHU U3 MOJUMEPHBIX U APYTHUX MATEPHUAIIOB,
MOJIYYEHHBIE C MPUMEHEHUEM IHUCTUIIJIMPOBAHHOW M BOJONPOBOJAHOM BOJBI, MO-
JICJIbHBIX PAcTBOPOB, BOJHBIC PACTBOPHI) OCHOBAHA HA aHAJIN3€ MX METOJAOM aTOM-
HO-a0COPOIIMOHHON CIIEKTPOMETPUHU B INIAMEHH alleTWIEH-BO3AYyX Ha mMpubopax,
OCHAIIEHHBIX JIEUTEPUEBBIM KOPPEKTOPOM HECETEKTUBHOTO MOTJIOIIEHHUS.

Hacrosmas meTtonuka npeaHasHayeHa JJs UCIIOJIb30BAHUS BOJOIMPOBOIHO-
KaHaJM3allMOHHBIMU XO3S[IICTBaMH, MPOU3BOJICTBEHHBIMU JTA00paTOPUSIMU TIPE-
MPUATHH, KOHTPOJUPYIOIINX COCTOSIHHE KadecTBa BOJIHI, Hay4HO-
HCCIIEI0BATENbCKUMH, HAYYHO-TIPAKTUIECKUMHU YUPEKICHUSIMH, pabOTAIOIMUMH B
00JIacTH TUTHEHBI BOJBI, IOJIMMEPHBIX U JPYTUX MaTepUaNIOB, OpraHaMu U ydpe-
XKJCHUSMU FOCYyJapCTBEHHOTO CAHUTAPHOTO HAA30pa.

Meroauka yTBepxkieHa MuUHUCTEPCTBOM 31paBooXpaHeHus PecnyOinku
benapych B kauecTBe OPUIHATBEHOTO TOKYMEHTA.
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1. O6n1acTh npuMeHeHUA

Hacrossmas MBU ycranaBinBaeT METOAMKY BBINOJHEHUS W3MEPEHUM KOH-
HEHTPAIUA TSDKEJIBIX METAJUIOB B BOJHBIX Marpunax (MUThEBBIC, NPUPOIHBIEC, B
TOM YMCJIE TTOBEPXHOCTHBIE U MUHEPAIbHBIE BOJbI; CTOUYHBIE BOJbI, BBITSKKUA U3
MOJIMMEPHBIX U JIPYTUX MaTepUaOB, BOJHBIC PACTBOPHI XHMUYECKHX PEaKTHBOB)
METOJ0M aTOMHO-a0COPOLMOHHON CHEKTPOMETPHUM B IUIAMEHH alleTHUIIEH-BO3IYX
Ha NpuboOpax, OCHALIEHHBIX JEUTEPUEBBIM KOPPEKTOPOM HECEJIEKTUBHOIO MOTJIO-
LIEHUs, B JMalla30HEe KOHIIEHTPALIHii, IpUBEIEHHBIX B TabuLe 1.

Meroauka  mpeaHa3HayeHa 8 MCIOJIb30BaHUSA  BOJONPOBOJIHO-
KaHaJIM3alMOHHBIMHU XO3SI1ICTBAMHU, POU3BOACTBEHHBIMH JIA0OPATOPUSAMH IIPEJ-
NpUATUNA,  KOHTPOJIMPYIOLUIMX  COCTOSHME  KadecTBa  BOJAbI,  HAy4HO-
HCCIIEA0BATENbCKUMH, HAYYHO-TIPAKTUYECKUMHU YUPEXKIECHUIMH, paObOTAIOIUMH B
00J1aCTU TUTHEHBI BOJABI, IOJUMEPHBIX U JPYTUX MaTepuajioB, OpraHaMu U y4dpe-
KIAEHUSMHU rOCy1apCTBEHHOIO CAaHUTAPHOTO HAJ[30pa.

2. HopMbl NOrpemIHOCTH U3MepeHuii
Jlnara3zoHbl U3BMEPEHUS U JUANIa30Hbl ONPEAEIIAEMbIX KOHIIEHTPALUMN TsKe-
JBIX METAJJIOB MpUBEAEHBI B Tabiuue 1, mpeaensl A0MyCKaeMOM OTHOCUTEIbHOU
MIOTPEIIHOCTH OINPENEIEHNs B BOAHBIX MaTPULIAX NPU AOBEPUTEIBLHON BEPOSITHO-
cti P = 0,95 B 3amaHHbIX [uana3oHax MU3MEPEHUs MPHU Pa3IUYHbIX CIOC00ax MmoA-
TOTOBKH P00 K aHANIN3Y — B Taduie 2.

Tabnmuma 1 Jluana3oHbl U3MEPEHUS U THMANA30HbI ONPEACIISIEMbIX KOHIIEHTpAIUi
3JIEMEHTOB B BOJHBIX MaTpHIAaX

Ne Omnpenensie- | Jlnanason usmepenus (nua- | Jnamnason onpenesieHus IpH
n/m MBI na3oH onpexaeneHus 6e3 | konuentpupoBannn  1:20,
DJIEMEHT MPOBEJICHUS KOHIICHTPUPO- Mo/
BaHMS), Mr/amS
1. Mensb ot 0,1 o 0,5 BkiI. ot 0,005 o 0,025 Bkur.
ot 0,5 1o 5,0 Bk1I. ot 0,025 no 0,25 Bki1.
2. Huuk ot 0,05 o 0,4 Bx1. ot 0,0025 1o 0,02 Bk1.
ot 0,4 o 2,0 BkII. ot 0,02 no 0,1 Bk
3. CBuHeIl ot 0,4 o 2,0 BkII. ot 0,02 no 0,1 BKIL.
ot 2,0 1o 10,0 Bx1. ot 0,1 no 0,5 Bxu1.
4, Kagmuii ot 0,02 no 0,2 Bk ot 0,001 g0 0,01 Bk1.
ot 0,2 o 2,0 BkII. ot 0,01 no 0,1 BKIL.
5. Mapranern ot 0,05 o 0,5 BxJI. ot 0,0025 no 0,025 Bxi1.
ot 0,5 1o 5,0 BkiI. ot 0,025 xo 025 Bxir.
0. Huxkens ot 0,05 o 1,0 Bk ot 0,0025 o 0,05 Bk,
or 1,0 1o 10,0 Bxu1. ot 0,05 no 0,5 BKIIL.
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Oxonuanue Tadauisr 1

7. Keneso ot 0,1 o 1,0 BkI. ot 0,005 o 0,05 Bki1.
ot 1,0 1o 10,0 Bk ot 0,05 1o 0,5 B

8. Kobanbt ot 0,05 no 1,0 Bk ot 0,0025 o 0,05 Bk1.
ot 1,0 1o 10,0 Bk ot 0,05 no 0,5 Bk

0. Xpom ot 0,1 o 1,0 BkI. ot 0,005 o 0,05 Bki1.
ot 1,0 1o 10,0 Bxu1. ot 0,05 no 0,5 Bk

Ilpu conepxaHuM 3j1eMEHTa B MPOOE, BBIXOAIIEM 3a BEPXHIOIO T'PAHUILY
JYana3oHa ONpeiesseMbIX KOHILIEHTPALUM, JOMyCKaeTcss pa3daBiIeHUE MOATOTOB-
JIEHHOHN K M3MepeHMsM MpoObl. IIpu 3TOM HCIOIB3YIOT METPOJIOTHYECKHE XapaK-

TEPUCTUKU pe3yJIbTaTa ONpEIeSICHNs 3JIEMEHTa B pa30aBiIeHHON Ipooe.

Tabnuma 2 TouyHOCTB onpeieNIeHus: JIEMEHTOB B BOJAHBIX MaTpHIaX
OnemenTt | /lnanasoH [TorpemnaocTs onpeaenenusi, D%
usmepe- | [Ipu kon- | [Ipu cop6-| [Ipu mok- | Ilpu cy- | [Ipu mps-
HUS, MI/T1 | IEHTPHU- | IMOHHOM | POM 030- | XOM 030- | MOM OIIpe-
POBaHUU | KOHLEHT- |JICHU U JEHUU U | IeJICHUU
npoO my- | pupoBa- | KOHLUEHT- | KOHLIEHT-
TEM Bbl- | HUM IpOO | pUpoBa- | pupoBa-
rnapuBa- HUU IPOO | HUU TIPOO
HUS
Cu 0,1-0,5 8 6 9 8 6
0,5-5,0 8 7 9 8 5
Zn 0,05-0,4 13 6 13 11 6
0,4-2,0 13 7 14 11 7
Pb 0,4-2,0 9 7 10 9 6
2,0-10,0 9 7 10 9 7
Cd 0,02-0,2 6 6 9 8 6
0,2-2,0 7 7 9 8 7
Mn 0,05-0,5 8 7 9 8 6
0,5-5,0 11 9 9 8 6
Ni 0,05-1,0 7 7 8 9 6
1,0-10,0 7 7 8 9 6
Fe 0,1-1,0 9 7 10 13 6
1,0-10,0 9 7 10 13 6
Co 0,05-1,0 8 7 9 9 6
1,0-10,0 7 6 9 9 6
Cr 0,1-10 10 - 9 8 6
1,0-10,0 10 - 9 8 6




JlaHHBIE O TOYHOCTH OBUIM TMOJTYYEHBI U3 SKCIEPUMEHTA, OPTaHU30BAHHOTO
u noaBeprayToro ananusy B coorBetctBuu ¢ CTh MCO 5725-2-2002, B kKOTOpBIN
ObuT0 BoBiteueHO 15 skcnepumentaropoB (tadoparopuii) u 10 ypoBHel. BeiOpockr
He ObUIM BKIIIOYEHBI B PAacyeT CTaHAAPTHOTO OTKIJIOHEHHUS MOBTOPSIEMOCTH M CTaH-
JapTHOTO OTKJIIOHEHHS BOCTIPOU3BOJAUMOCTH.

3. Cpe)lCTBa H3MepeHHﬁ, BCIIOMOIraTeJIbHBIC yCTpOﬁCTBa,
PE€AaKTUBLI 1 MaTE€pHUaJbI

3.1. CpencrBa usmepeHuii

[InamenHbIlt aTOMHO-a0copOIMOHHEIN ciekTpomeTp AAS
VARIO 6, ocHameHHBIN JTaMIIOW JUJIT KOPPEKIUU Hece-
JIEKTHBHOTO TOTJIOMICHUS, PACTIBIIUTEIIEM U TOPEIKOW Ha
100 MM auis TIIaMEHU aleTHIIEH - BO3IyX, C 3alHChIO pe-
3yJIbTATOB Ha KOMIIBIOTEPE B EAMHUIIAX KOHIEHTPAIUU
(mr/om®)

Becol anextponnsie «CKAYT» Sc 2020 ¢ HaubGompimmm
npenenom B3BemuBanus 200 r, neHoit aemenus 0,01 r,
craagapteiM otkioHeHreM 0,01 T, morpemHoCThIO H3-
mepenus + 0,01 r

pH-meTp BbicOKOOMHBIN pH-121 ¢ abGcomroTHON morpen-
HOCTBIO M3MepeHusi B nmamazone 5 pH ne 6oxee *+ 0,05

pH

Hunuaaper mepasie 3-500-2 I'OCT 1770-74
Kon6wr mepubie 2-25-2, 2 -50-2, 2-100-2, 2-500-2, I'OCT 1770-74
2-1000-2

[Munerkn 1-1-2-1, 1-1-2-2, 1-2-2-5, 1-2-2-10 ['OCT 29227-91

3.2. BcnomorareJ/ibHbIe YCTPOiicTBa
JlamMmbI ¢ TTOJIBIM KaTOAOM JUISl MEJIM, IMHKA, CBUHLIA, KaI-
MUsl, MapraHia, HIKeJs, xKelesa, KodanpTa, Xxpoma
DAEKTPOITUTKA OBITOBAS I'OCT 14919-83
Onektporiedb SNOL 7,2/1100 ¢ aBTOMaTHYECKUM pEry-
JNIMpOBaHKHEM TemiepaTypsl B muTepBane 400-1100 °C,
CTaOUIBHOCTBIO TEMIIEPATYPHl B YCTAHOBUBILIEMCS TETLIO-
BOM pEKHME He Xyxe * 4 o, HEPAaBHOMEPHOCTBIO TEMIIE-
paTypsl B pabodeM MpOCTPAHCTBE B YCTAHOBHMBIEMCS Te-
IIOBOM pexnme He xyxe + 10 °C
[Mkad cymmibHBIN 3EKTPUIECKH, 00eCTIeYnBaroInit
noJepKaHue 3aJaHHOTO TeMIIepaTypHoro pexxuma ot 40
o 200 °c (mtst cyIIKu mocyabl) TV 64-1.1411-76
Kononka nns xoHunentpupoBanus JmmHON 70 1 BHYTpeH-
HUM guamerpoM 13,5 MM, B KadecTBe KOTOPOM MOKET
OBITH WCIIOJIL30BAH MITIPUI] OJTHOPA30BEIH, V =5 oM I'OCT 24861-2005
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TpyOku coenMHUTENBHBIC U3 MOTUBHIXJIOPHUIA WM CUITHU-
KOHA C BHYTPEHHUM JUaMeTpoM 4 u 5 Mm

Emkocts s mccnegyeMon BOJABI, B Ka4eCTBE KOTOPOU
MOTYT OBITH UCIIOJIb30BaHBI JIETUTEIbHAS BOPOHKA 00Be-
mom He menee 0,5 v’

WIIM TUTACTHKOBAs Oy THUIKA 00BeMOM He MeHee 1 v
TpyOka mosmmponuiaeHoBass BHYTPEHHUM JHAMETPOM 3
MM

Cocyn st necopOrmu anuHONW 85 M BHYTpPEHHHUM JUa-
MeTrpoM 15 MM, B KadyecTBE KOTOPOTO MOXKET OBITh HC-
MOJIB30BaH MINPHUIl 0AHOPa30BeId, V = 10 cm®

[lItaruB naboparopHbIil

Crakausl XuMHYeckue BMectTuMocThio B-1-100, B-1-600
Kon6a KH-1-200-29/32 TC

CexyHnomep

[ItaruB byH3eHa, KOIbLA, JTANKH, 32KUMBbI

IInHUIeT MEAUITMHCKUI

YacoBoe CTEKJIO

bans BonsHas

Yamka dapdoposas (100 mu)

CTexI0TKaHb WJIHM CTEKJIOBaTa

3.3. PeakTuBBI 1 MaTepHaIbI

Menp — rocynapCTBeHHBIN CTaHAAPTHBIM 0Opaser] ¢ mac-
COBOM KOHIIEHTpalueid MOHOB menu 1 MF/CM3, OTHOCH-
TEJIHHON MOTPEIIHOCTHIO aTTECTOBAHHOTO 3HaueHus 1 %
[luak — rocynapcTBEHHBIN CTaHAAPTHBIA 0Opaser ¢ mac-
COBOM KOHIIEHTpaluel MOHOB LMHKa 1 MF/CM3, OTHOCHU-
TeJIHHOW MOTPEIIHOCTHIO aTTECTOBAHHOTO 3HaUeHus 1 %
CBuHENl — TOCYIapCTBEHHBIM CTaHIAPTHBIN oOpasenm c
MAacCOBOM KOHLIEHTpalueid moHoB cBuHIA 1 mr/em®, ot-
HOCHUTEJIbHOM IOTPEIIHOCTBIO ATTECTOBAHHOIO 3HAYEHMS
1%

Kanmuii — rocynapCcTBEHHBIN CTaHIAPTHBIN oOpaser c
MAacCOBOM KOHIIEHTpalKeil HOHOB Kaamus 1 MF/CM3, OTHO-
CUTEJIbHOIN MOTIPEIIHOCThI0 ATTECTOBAHHOIO 3HaueHus 1
%

Hukens — rocymapcTBEHHBIM CTaHIApTHBIM oOpasen c
MAacCOBOM KOHLIEHTpAlMel HOHOB HUKes 1 MF/CM3, OTHO-

CUTEJIbHOM NOrpCrHOCTbIO ATTCCTOBAHHOI'O 3HAYCHUA 1
%

sC.

I'OCT 25336-82

I'OCT 24861-2005
TV 64-1.707-76
I'OCT 25336-82
I'OCT 25336-82
TV 25-1894.003-90
I'OCT 21241-89
TY 64-1-423-72

I'OCT 10146-74

CO PB 03 0026 98

CO PBE 03 0037 98

CO PB 03 0033 98

I'CO 6690 — 93

CO Pb5 03 0028 98



Mapranen — rocyaapcTBEHHBIH CTaHIApTHBIM 00paser ¢
MAacCOBOM KOHIIEHTpalue HMOHOB Mapranua 1 MF/CM3,
OTHOCHUTEJIbHOM TNOrPEIIHOCTBIO aTTECTOBAHHOI'O 3Haye-
Hus 1 %

XKenezo — rocymapCTBeHHBIH CTaHAAPTHBIA 0Opaser c
MAacCOBOM KOHIIEHTpalue MOHOB keneza 1 mr/em®, or-
HOCHUTEJIBHON MOTPEUIHOCThIO ATTECTOBAHHOTO 3HAYECHMS
1%

KoGanbT — rocymapcTBeHHBIN CTaHAAPTHBIM oOpazern ¢
MacCcOBOW KOHIIEHTpaluel noHOB KoOaibTa 1 mr/em®, ot-
HOCHUTEJIBHOM MOTPEUIHOCThIO ATTECTOBAHHOTO 3HAYECHMS
1%

XpoM — rocyaapCTBEHHBI CTaHIAPTHBIN oOpaser ¢ mac-
COBOM KOHIIEHTpalueid moHoB xpoma 1 MF/CM3, OTHOCH-
TEJIHHOW MOTPEIIHOCTHIO aTTECTOBAHHOTO 3HaUeHus 1 %
Bonokuucterii xenaroobpasyromuii copoentr PUUBAH X-1
npousBojactBa ['HY «UHCTHTYT (PH3MKO-OpraHnvecKoi
xumun HammonanpHOU akamemun Hayk Pecnybmuku be-
Iapych

Bona nenoHn3oBaHHas ¢ yJI€JIbHBIM CONPOTHBICHUEM HE
oonee 18,2 MOwm/cmM, ynenbHOU MPOBOJAMMOCTBIO HE 00-
nee 0,056 mxCumeHnc/cM, MosydyeHHass ¢ TIOMOIIBIO CHUC-
TEMbI JUIS MOJY4YEHUs JIEMOHHW30BaHHON BOJABI WJIM BOJA
OMIMCTUINTMPOBAHHASA, IOJNyYeHHAs ITIyTeM IOBTOPHOU
NEPEroHKU AUCTUIIIIMPOBAHHOM BOJIbI

Kwucnora azornasg, oc.u., d = 1,413

Hatpuit yKCyCHOKHUCIIBIN TPEXBOIHBIN, X.4.

Kucnora ykcycnas 99-100%, x.4., d = 1,050

Harpus ruapookucs, 4.a.a.

[Tepexuch Bomopoaa, 30% oc.u. 8-4

bymara mnaukatopnas yHusepcanbHas pH 0-12 mpowus-
Boactsa Jlaxema, Uexus

®unbTpel 00e330seHHBIe (Oymara (GuiIbTpoBalibHAS) «Oe-
Jas JeHTa»

AleTHIIEH TEXHUYECKUAIN

I'CO 8056 — 94
CO PB 03 0023 98
I'CO 8089 —94
I'CO 8035 -94
TY Pb

00185198.052-2000

I'OCT 11125-84
I'OCT 199-78
I'OCT 61-75
I'OCT 4328-77
TY 6-02-570-75

I'OCT 12026-76

I'OCT 5457-75

MoryT OBITh UCIIOJIB30BAHBI PEAKTUBBI-IKBUBAJICHTHI, CPEJCTBA U3MEPEHUI
¥ BCIIOMOTATEIbHBIE YCTPOUCTBA, TI0 TOYHOCTHU U KBaTU(UKAIUHU, HE YCTYHAIONIHE

YKa3aHHbIM B MCTO/JIUKC.
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4. MeTtoa u3MepeHuni

MeToavka BBIIIOJTHEHUS U3MEPECHUN KOHILICHTPALMK TSIKEJBIX METAJUIOB B
BOJHBIX MaTpuiax (MUThEBbIC, MPUPOIHBIC, B TOM YHCJIC TOBEPXHOCTHBIC U MUHE-
paJIbHBIE BOJIbI, CTOYHBIE BOJIbI, BBITSIKKU U3 MOJUMEPHBIX U APYTHUX MATEPHUAIIOB,
MOJIYYEHHBIE C MPUMEHEHUEM IHUCTUIJIMPOBAHHOW M BOJONPOBOJAHOM BOJBI, MO-
JICJIbHBIX PAacTBOPOB, BOJHBIC PACTBOPHI) OCHOBAHA HA aHAJIM3€ MX METOJIOM aToOM-
HO-a0COPOIIMOHHON CIIEKTPOMETPUHU B INIAMEHH aleTWIIEH-BO3AYyX Ha mpubopax,
OCHAIIEHHBIX JIEUTEPUEBBIM KOPPEKTOPOM HECEIEKTUBHOTO MTOTJIOMIEHHUS.

5. TpeboBanus 6e30aCHOCTH
5.1. [Ipu pabote ¢ peakTuBamMu COOIIOJAIOT TpeOOBaHM 0€30MAaCHOCTH, YCTAHOB-
JIEHHBIE U pabOT ¢ TOKCUYHBIMHU, €AKUMHU M JIETKOBOCIUIAMEHSIOIIUMUCS BeTlle-
ctBamu o [OCT 12.1.005 — 88.
5.2. Ilpy BBIIOTHEHUH H3MEPEHHUH C HCIOJb30BAHHEM aTOMHO-a0COPOIMOHHOTO
CIIEKTpOMETpa COOJIIOAI0T MpaBuia 3JIEKTPOOE30MMaCHOCTH B COOTBETCTBUHU C
I'OCT 12.1.019 — 79 u MHCcTpyKIIME# Mo SKCILTyaTaluu npudopa.
5.3. [Ipu pabote ¢ cocynamu, paboTarONIMMH 1O JaBIEHHEM, COOTIOAAI0T Tpebo-
BaHHsA O0€30MacHOCTH, YyCTaHOBJIEHHbIe mocTtaHoBieHnemM MUC Ne 56 or
27.12.2005 r. «O06 yTBepX)IeHUU MPABUI YCTPOHCTBA U 0€30MAaCHOCTH IKCIUTyaTa-
MU COCYJ0B, pabOTalOUIMX TOJ JaBJIEHUEM», 3aperucTpupoBaHHoro B Harwo-
HaJIBHOM peecTpe mpaBoBbIX akToB PecmyOmuku bemapyce 20.01.2006 r. Ne
8/13868.

6. TpeGoBanus K KBaJIM(PUKALMHU ONlepaToOpa
K BbImOMHEHNIO M3MEPEHHIA JOMYyCKAOT JINII, MMEIOIINX BBICIIEE 00pa3oBa-
HUE, IPoIIeAmuX 00ydyeHne, CAaBIINX IK3aMEH MO0 OOCIYy)KMBaHHIO YCTAaHOBOK H
npuOOpPOB, MCHOIB3YIONINX CKIKEHHBIE Ta3bl, W3yYMBIIHX pabOTy HAa aTOMHO-
abcopOLMOHHOM cIIeKTpoMeTpe U HacTosmyio MBU.

7. YcaoBusi BbINOJHEHUS H3MepeHn il
[Ipu BBINIOJIHEHUH U3MEPEHU COOJIIOIAIOT CIEAYIOLINUE YCIOBUS:
7.1. [IpuroToBieHrne pacTBOPOB U MOATOTOBKY Mpo0 Kk ananuzy cormacao 'OCT
27025-86 (CTCDOB 804 - 77) ocymEeCTBIISIOT B CIEAYIONUX yYCIOBHSAIX:
TeMIepaTypa OKpYKarollero Bo3ayxa 2045 °C
aTMoc(epHOe aBIeHUE 84 - 107 xI1a
OTHOCHUTEJIbHASA BIAXKHOCTH Bo3ayxa He Oosee  80%
7.2. VcTOYHWK TUTaHUS — CETh MEPEMEHHOro TokKa HampspkeHuem 220422 B u
yacroron 50+0,5 I'm1.
7.2. BeiniomHEeHNE M3MEPEHUN Ha aTOMHO-a0COPOIMOHHOM CIIEKTPOMETPE MPOBO-
ISIT B YCIOBUSIX, PEKOMEHIyeMbIX TEXHHUYECKOH JOKyMEHTaluel K npuoopy u Ha-
crosimer MBU.
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8. MMoaroToBKa K BBLINOJHEHUIO U3MePEHU I
[lepen BbIMOTHEHHEM H3MEPEHHUI MPOBOIAT Ciexyromue paboThI: MOJTO-
TOBKY J1a0OpaTOpPHOM MOCY/bl, MOJATOTOBKY M3MEPUTEIHLHOW M BCIOMOTATEIbHOMN
anmaparypsl, IPUTOTOBIEHUE PACTBOPOB, OTOOP M MOJATOTOBKY MPoO K M3MEpEHH-
M, TPaIyHpOBKY Npudopa.

8.1. loaroToBka J1ad0paTOPHOIi MOCYAbI

HoByo wim ucnosb3yemyro B J1aOOpaTOpUU MOCYAY MOKOT KOHLEHTPHUPO-
BAHHOM a30THOM KHUCJIOTOW, MPOMBIBAIOT BOJONPOBOJAHOW BOJOM, ONOJACKHUBAIOT
OMIUCTUINTMPOBAHHON WIIM IEMOHU30BAaHHOW BOJOH, CyIIAT B CYIIMJIBHOM IIKady
npu temreparype He Hipke 105 °%C. [InacTukoBy0 MOCYQy NMpU HEOOXOIAUMOCTH
CylIaT Ha BO3AyX€ IIPU KOMHATHOU TeMIepaType.

8.2. IloaroToBKa ATOMHO-a0COPOLIMOHHOIO CIIEKTPOMETPA K padoTe
[TonroroBky mpubopa k paboTe, €ro BKIIOUCHHE W BHIBEACHUE Ha pabodmit
PEKHUM OCYILECTBJISIIOT B COOTBETCTBUU ¢ MHCTpyKIIKMEH Mo SKCILTyaTalluu.

8.3. [IpuroroBjieHne pacTBOPOB
8.3.1. [IpuroToB/ieHHe PACTBOPA a30THOI KUCJOTHI KOHIEHTPAIMT

1 moan/am® (1 n)

JUtsl [OJIy4eHHs pAcTBOPA a30THOM KHUCIOThI KoHuenTpamuu 1 moms/am® (1
H) 63,9 e’ KOHIIEHTPUPOBaHHOW a30THO# kuciotel (d = 1,413 F/CM3), OTMEpEH-
HbI MEpHBIM HI/IJII/IHI[:?OM 3-100-2 u numierkoit 1-2-2-5 mepeHocsT B MEPHYIO KOJI-
Oy o6sémom 1000 cMm™ ¢ mpeBapuUTEIbHO BHECEHHOW EMOHN30BAHHOW WIIH OWTH-
CTHJUTHPOBAHHOH BoJ01 00Bemom 400-600 cM u IOBOJAT O0BEM O METKH TOM K€
BOJIOM.

PactBop XpaHsT B CTEKISTHHON TIoCy e He Ooree 1 roxa.

8.3.2. [IpuroToBjieHne pacTBOPa a30THOH KHCJIOTHI KOHIIEHTPAI[HH

0,3 moab/am® (0,3 1)

JUtst [OJIy<eHNsT pacTBOPa a30THOM KHUCIOTH KoHueHTpauun 0,3 MoJb/mM’
(0,3 u) 9,6 oM’ KOHIIEHTPpUPOBaHHOU a30THO# kuciotel (d = 1,413 F/CM3), OTMe-
peHHbIH muneTkoil 1-2-2-10, mepeHocsT B MepHy KouOy o6béMom 500 e’ ¢
MpEeIBAPUTEIHHO BHECEHHOW OMIMCTUILTUPOBAHHON WM EMOHH30BAaHHOW BOJOM
o6Bemom 200-300 em u JIOBOIAT O0BEM O METKHU TOM K€ BOJOM.

PacTtBop XpaHsT B CTEKIISTHHOMN TIOCy/1e HE OoJee 3 MecCsIIeB.

8.3.3. IIpuroroBjenne 1% pacTBopa a30THOI KMCIOTHI

Jlnst monygennst 1% pactBopa asorHoit kuciotsl 10 cM® KOHIEHTpHpOBaH-
HOM azotHoi kuciaoThl (d = 1,413 F/CM3), orMmepeHHble numnerkoi 1-2-2-10, mepe-
HOCSIT B MEepHYI0 KoJI0y o0néMom 1000 em® ¢ MpEeABAPUTESIIHHO BHECEHHOHN Omu-
CTHJUTMPOBAHHOW WIIM JIEMOHWU30BaHHOU Bojaoi oOremom 200-300 cM® U JOBOJIAT
00BeM /10 METKH TOM ke BoJ1oi. CpoK XpaHeHHs pacTBOpa 3 MecsIia.

sC.
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8.3.4. [IpuroToBJieHHe PAaCcTBOPA IHAPOOKHCH HATPHUS KOHIEHTPAIUH

1 moas/am° (1 )

4,0 r TUAPOOKKUCH HATPHS B3BEUIMBAIOT B XUMHUYecKoM crakaHe B-1-100 na
snekTpoHHBIX Becax «CKAVT» Sc 2020, npubassior npumepro 40-60 cm® ero-
HU30BAaHHOM (OMIMCTUILIMPOBAHHOM) BOJBI U TIepeMeninBaioT. PacTBop koaudect-
BEHHO NEPEHOCIT B MEPHYIO K00y oobemom 100 cM® 1 Z0BOIAT 06BEM 10 METKH
TOW K€ BOAOW. PacTBOp XpaHAT B MOJMATWICHOBOM NIOCYAE A0 MOSBICHHUS XJIONIBEB
WITH BBITIQZCHHS OCaJIKa.

8.3.5. [IpuroToBjieHne pacTBOPa YKCYCHO# KHCJIOTHI KOHIIEHTPAIHT

0,2 moas/am° (0,2 M)

JUtst [OJYUeHHMs. PACTBOPA YKCYCHOMN KHCIOTBI KOHIEHTparuy 0,2 MOJIb/ M’
(0,2 M) 1,14 cm® koHueHTpHpOBaHHOiT yKeycHO# kucaoTsl (d = 1,050) otéuparoT
nureTkoil 1-1-2-2 u nmepeHocsAT KOJUYECTBEHHO B MEPHYIO KOJIOY BMECTHMOCTHIO
100 cm® ¢ NpEeBAPUTEIILHO BHECEHHOW JEMOHU30BaHHON (OMIMCTUILIMPOBAHHOM)
Boson o0semom 20-30 CM3, JIOBOJAT O0OBEM 10 METKH TOH K€ BOJOW U TIIATEIHHO
MEPEMEIINBAIOT.

PacTtBop XpaHsT B CTEKIISTHHOM TIOCY/Ie HE OoJiee 2 MeCsIIeB.

8.3.6. IIpuroroBjieHHe PacTBOPA YKCYCHOKHCJIOT0 HATPHUA KOHLEHTPALMHU

0,2 moas/am° (0,2 M)

JUis moiydeHusi pacTBOpa YKCYCHOKHMCIOTro Harpusi KoHueHtparuu 0,2
monb/im® (0,2 M) 2,72 T YKCYCHOKHCIIOrO HATPHs TPEXBOIHOTO B3BELIMBAIOT HA
anekTpoHHBIX Becax «CKAVYT» Sc 2020. HaBecky KOJIMYECTBEHHO HEPEHOCST B
MepHyI0 kKon0y BMectumocThio 100 CM3, JOBOIST 00BEM 10 METKU JIEMOHU30BaH-
HO# (OMAMCTUUTMPOBAHHOM) BOJIOH M TIATEJBHO TEPEMEIINBAIOT.

PacTtBop XpaHsT B CTEKIITHHON TIOCY/Ie HE OoJiee 2 MeCSIIeB.

8.3.7. IlpuroroBjieHne aneTaTHoro 0ypepuoro pacrsopa, pH=6,0+0,5

AueratHbiii  Oydepnbiit  pactBop ¢ pH =6,0+0,5 rorossat cormacHo
I'OCT 4919.2-77 «MeTtoasl npurotoBiaeHust 0ypepHbIx pacTBopoB». s momyde-
mmst 100 cm® anerarHoro Gygeproro pactopa ¢ pH = 6,0£0,5 MepHBIM IIHIHH-
npom 3-100-2 or6upator 95 cM° pacTBOpa yKCyCHOKHCIOro Harpus (1o 1m.8.3.6) u
BHOCAT B Hero 5,0 e pacTBopa ykcycHou kuciothl (rmo m. 8.3.5), oroOpaHHbIe
nuneTkoun 1-2-2-5.

PacTBOp roToBAT HEMOCPEACTBEHHO NEPE]] UCIIOIB30BAHUEM.

8.3.8. IIpuroToBjieHNe OCHOBHBIX CTAHJAAPTHBIX PAaCTBOPOB

JIJisi IPUTOTOBJICHHSI OCHOBHBIX CTaHIAPTHBIX PACTBOPOB HCIIOJIB3YIOT TOCY-
JIapCTBEHHBIE CTaHIAPTHBIC 00pa3iel pacTtBopoB MetawioB (FCOPM), conepixa-
mue Imr meramia B 1 cm® pactBopa. OCHOBHBIE CTaHAAPTHbBIE PACTBOPHI FOTOBST,
pasbasisisi 'COPM azotHo# kucinoTtoit koHrneHTparuu 0,3 MOJTB M (0,3 n).

VY cII0BHSI IPUTOTOBJICHUSI OCHOBHBIX CTaHAAPTHBIX PACTBOPOB MPUBEICHBI B
tabnuie 4.

sC.
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Tabnuma 4 [TpuroTtoBieHne OCHOBHBIX CTAHIAPTHBIX PACTBOPOB
Ne | U3ywae- |3apmanHas | MepHas | ['ocyaapcTBeHHBIN CTaHIAPTHBIN 00-
n/m | MBI KOHIICHTpa- | koyiba, | pasen pactBopa meramia (CCOPM),
SJNIEMEHT | WS MeTal- | CM° MCIIOJIb3YEMBIi 17151 pa30aBlieHus
Ja B pact- Konnentpa- | O0bem pac- | O0b-
BODE, IIUsl BEIEeCT- | TBOPA, UC- | €M IH-
mr/am’> Ba B PAacTBO- | MOJ3YEMBIH | IETKH,
pe, mr/em® s pas6as- | cM°
JIeHus, eM°
1. | Mens 100,0 50,0 1,0 50 5
2. | Hunx 10,0 100,0 1,0 1,0 1
3. CauHell 100,0 50,0 1,0 5,0 5
4. |Kammuii | 10,0 100,0 1,0 1,0 1
5. | Mapranen | 100,0 50,0 1,0 50 5
6. | Hukenb 100,0 50,0 1,0 5,0 5
7. | Kenezo 100,0 50,0 1,0 50 5
8. | Koobamsr |100,0 50,0 1,0 5,0 5
9. | Xpom 100,0 50,0 1,0 50 5
10. | Cenen 100,0 50,0 1,0 50 5
PactBopsl koHIeHTparmi 100 Mr/M° XpaHsT B 3aKpBITOM BHIE He 6oiee roja.
PacTBOpPBI MHKA M KagMus KoHueHTpamun 10 mr/im° xpassT He Gomee Mecsia
(TOCT 30178 —96. Cripbe U MPOAYKTHI MUIICBbIC. ATOMHO — aOCOPOIIMOHHBIN
METO]] ONPE/ICIICHUS] TOKCUYHBIX 3JIEMEHTOB)

8.3.9. IIpuroroBjieHHe NPOMEKYTOUYHBIX CTAHAAPTHBIX PACTBOPOB

I[JIH IMPUTOTOBJICHUSA MMPOMCEIKYTOUYHBIX CTAHAAPTHLIX PACTBOPOB HCIIOJB3Y-

IOT OCHOBHBIC CTAHAAPTHBIC PACTBOPHI MCTAJIJIOB. HpOMC)KYTO‘-IHBIe CTaHOApPTHBIC

PacCTBOPLI TOTOBAT, pa36aBJ1>1>1 OCHOBHBIC CTAHAAPTHBIC PACTBOPLI a30THOM KHCJIIO-

Toit koruentpauuu 0,3 mons/mm> (0,3 H).

BeJeHbI B TaOmuIle 5.

sC.
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Tabmuna 5 [TpuroroBieHre MPOMEKYTOUHBIX CTAHAAPTHBIX PAaCTBOPOB
Ne | U3yuae- 3aganHas | Mepnas OCHOBHO CTaHJAPTHBIN PacTBOP,
/1 | MBI KOHIIEHTpa-| KoJ0a, WCIIOJIB3YEMBIH I pa30aBIeHUS
DJIEMEHT s MeTaj- e’ Kounen- O6wvem pac- | O0b-
Ja B pact- Tpamus TBOpa, HC- | €M TH-
BODE, BEIIIECTBA B | MOJIb3YEMBIH | IETKH,
mr/am> pacrBope, | I pasGaB- | cM°
MF/I[M3 JIEHUS, e
1. | Mensw 10,0 100 100 10 10
2. | lunk 1,0 100 10 10 10
3. | CBunen 10,0 100 100 10 10
4. | Kagmuii 1,0 100 10 10 10
5. | Mapranen | 10,0 100 100 10 10
6. | Hukemns 10,0 100 100 10 10
7. | Keneso 10,0 100 100 10 10
8. | Kobambr 10,0 100 100 10 10
9. | Xpom 10,0 100 100 10 10
PactBops! konnenTpamnuu 1,0 - 10 Mr/z[M3 XpaHsAT He 0oJee Mecsa
(TOCT 30178 -96 Ceipbe U TPOAYKTHI MHILIEBbIE. ATOMHO — aOCOPOIIMOHHBIN
METOJT OTIPE/ICIICHNSI TOKCUYHBIX JICMEHTOB).

8.3.10. IIpuroToBJieHHE IPATYHMPOBOYHBIX PACTBOPOB

['pagynpoBOYHBIE PACTBOPHI TOTOBAT pa30aBiICHHEM OCHOBHBIX WJIH MPOMeE-
KYTOYHBIX CTAHJAPTHBIX PAacTBOPOB Aa30THOW KucinoTod KoHmeHTtpauuu 0,3
mois/mm°. Kaskast u3 cepuii IpagyMpOBOYHBIX PACTBOPOB COCTOUT M3 IISITH Tpa-
IYUPOBOYHBIX PACTBOPOB, COJAEPIKAIINX BCE M3ydaeMble 3JIEMEHTHI B KOHIICHTpA-
[USX, TPUBEJEHHBIX B TabmuIax 6 u 7.
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Tabauma 6  IIpuroToBiieHUE CEpHUU TPATYUPOBOYHBIX pACTBOPOB 1-ro quana-
30Ha
DneMeHT Konuentpa- | Mepnas A Konuentpauus O6mweMm oc- [1u-
IIUs1 DJIEMEH- | K0Ji0a, | DJIeMEHTa B CTaH- | HOBHOTO neT-
Ta B rpafyd- | CM > AapTHOM PacTBO- (mpomexy- | Ka,
POBOYHOM pe, Mr/am TOYHOTO) em
pactBope, (mkr/em® CTaHJapTHO-
mr/am’ OCHOB- | IIPO- TO pacTBopa,
(mxr/enm’) HOM MEKY- | HCIIOJIb3Ye-
TOYHOM | MBIN I
pazbasie-
HUSL, CM °
I'panyupoBounslii pactBop Nel
Menn 0,1 - 10 1,0 1
Huuk 0,05 - 1 5,0 5
CauHell 0,4 - 10 4.0 5
Kagmunii 0,02 - 1 2,0 2
Mapranen 0,05 100 - 10 0,5 1
Huxkens 0,05 - 10 0,5 1
Keneso 0,1 - 10 1,0 1
KobGanbr 0,05 - 10 0,5 1
Xpom 0,1 - 10 1,0 1
["'pagyupoBounslii pactBop Ne 2
Menpb 0,2 - 10 2,0 2
Huuxk 0,1 10 - 1,0 1
CauHelnl 0,5 - 10 5,0 5
Kagmuii 0,05 - 1 5,0 5
Mapranen 0,1 100 - 10 1,0 1
Huxkens 0,2 - 10 2,0 2
Keneso 0,2 - 10 2,0 2
KobGaybr 0,2 - 10 2,0 2
Xpom 0,2 - 10 2,0 2
['pagyupoBounslii pactBop Ne 3
Menb 0,3 - 10 3,0 5
Huuxk 0,2 10 - 2,0 2
CBuHeIl 1,0 100 - 1,0 1
Kanmunii 0,1 10 - 1,0 1
Mapranerg 0,2 100 - 10 2,0 2
Huxkens 0,5 - 10 5,0 5
Keneso 0,5 - 10 50 5
KobGanbT 0,5 - 10 5,0 5
Xpom 0,5 - 10 50 5




[Mponmomkenre Tad MBI 6
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I'panyupoBouHbIil pactBop Ne 4

Mens 0,4 10,0 4.0 5
Huuk 0,4 10 - 40 5
CBuHeIl 15 100 - 15 2
Kanmunii 0,15 10 - 15 2
Maprasnen 0,4 100 10,0 4,0 5
Huxkens 0,75 100 - 0,75 1
Keneso 0,75 100 - 0,75 1
Kobanbt 0,75 100 - 0,75 1
Xpom 0,75 100 - 0,75 1
I'panynpoBouHbIil pactBop Ne 5
Menb 0,5 10,0 5,0 5
JHD7150S 0,5 10 - 50 S
CBuHeIl 2,0 100 - 2,0 2
Kagmunii 0,2 10 - 2,0 2
Maprasnen 05 100 10,0 50 5
Huxkemns 1,0 100 - 1,0 1
Keneso 10 100 - 10 1
Kobanbt 10 100 - 10 1
Xpom 1,0 100 - 1,0 1

['panynpoBOYHBIE PACTBOPHI HCHOJIB3YIOT CBEKEIPUTOTOBICHHBIMHU

Tabmuna 7  [lpuroToBieHue cepuu rpayupOBOYHBIX PACTBOPOB 2-TO HAIA30-
Ha
DneMeHT Konnentpa- | Mepnas | Konuentpa- | OObem oc- [Tn-
U SJIEMEH- | K010a, IIUS DJIEMEHTa | HOBHOTO MeTKa,
Ta B TPaayu- |CM 3 B OCHOBHOM | CTAaHJQPTHOTO | CM 3
POBOYHOM CTAaHJAPTHOM | pacTBOpa, UC-
pacTtBope, pacrtBope, M1OJIb3YEMBII
Mr/z[M3 Mr/z[M3 1151 pa3das-
(mxr/em®) (mxr/em®) JIeHUs, CM
I'panyupoBouHslil pactBop Nel
Menb 0,5 100 0,5 1
Huuk 0,4 10 40 5
CBuHeIl 2,0 100 2,0 2
Kagmunii 0,2 10 2,0 2
Maprasnern 0,5 100 100 0,5 1
Huxkemns 1,0 100 1.0 1
Keneszo 1,0 100 1,0 1
Kobanbr 1,0 100 1,0 1
Xpom 1,0 100 1,0 1
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[Ipogomxenne TabmuIer 7

["'pagyupoBounslii pactBop Ne 2

Menb 1,0 100 1,0 1
Huuk 0,5 10 50 5
CauHell 4.0 100 40 5
Kagmuii 0,5 10 5,0 5
Mapranen, | 1,0 100 100 1,0 1
Huxkens 2,0 100 2,0 2
Keneso 2,0 100 2,0 2
Kobanbt 2,0 100 2,0 2
Xpom 2,0 100 2,0 2
I'pagyupoBounslii pactBop Ne 3
Menp 2,0 100 2,0 2
Huuk 1,0 10 10,0 10
CauHenl 5,0 100 5,0 5
Kanmnii 1,0 10 10,0 10
Maprasen 2,0 100 100 2,0 2
Huxkens 5,0 100 5,0 5
Keneso 5,0 100 5,0 5
Kobanbt 5,0 100 5,0 5
Xpom 50 100 50 5
I'panynpoBouHbIil pactBop Ne 4
Menb 4.0 100 40 5
Huuk 15 10 15,0 10; 5
CauHell 7,5 100 75 10
Kanmnii 15 10 15,0 10; 5
Maprasuen 40 100 100 4.0 5
Huxkens 7,5 100 75 10
Keneso 75 100 75 10
Kobanst 75 100 75 10
Xpom 7,5 100 75 10
I'panynpoBouHbIil pacTBop Ne 5
Mens 5,0 100 5,0 5
Huuk 2,0 10 20,0 10; 10
CauHell 10,0 100 10,0 10
Kanmnii 2,0 10 20,0 10; 10
Maprasnern 5,0 100 100 5,0 5
Huxkens 10,0 100 10,0 10
Keneso 10,0 100 10,0 10
KobanbT 10,0 100 10,0 10
Xpom 10,0 100 10,0 10

['panynpoBOYHBIE pACTBOPHI HCIIOJIB3YIOT CBEKEIIPUTOTOBICHHBIMHU
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8.4. U3roToBJieHHe KOJOHKH /15l NPOBeeHUs COPOIHOHHOI0 KOHIIEHTPUPO-
BaHUA

B HkHEl M BepxHel 4acTH NOPIUHS LIIPULIA BMECTUMOCTBIO D cm® (ITpu-
noxenue b, puc. b 1) mpocBepinBaroT aBa OTBEPCTHS TUAMETPOM 4 MM JIpYT Ha-
npoTuB Jpyra. B oTBepcTrs Ha MOPIITHE BCTABIAIOT MOJIHUIIPOIIHIEHOBYIO TPYOKY
(2) nmamerpom 4 MM, HIXKHHAW KOHEI] KOTOPOW CIUIABJISFOT IO KPasiM C IMOPITHEM,
MpeIBApUTEIHHO Pa30rpeB TPYOKyY Ha dNEKTpUIecKor muTke. OTBepcTue TpyoKu
ocTaeTcs He3ariaBJIeHHBIM. Ha BepXHuUil KOHEN TpyOKH HAJAEBAIOT COCIUHUTEIb-
HYIO TpYOKY (5) ¢ 3aKUMOM.

8.5. IToaroroBka copdeHTa Kk padore

Ha snexktponnbix Becax B3BemuBaroT 1,0 T copbenta ®UBAH X-1, mome-
AT B KOHHYECKYIO Konby BMectumoctsio 200 cm®, 3amuBaror 100 cM® arerar-
HoTO Oy(epHoro pactBopa ¢ pH = 6,0+0,5 u BeIIEepKUBAIOT TPU KOMHATHOUW TEM-
nepatype He MmeHee 10 munyT. [loArOTOBIEHHBIN TakKMM 00pa3oM COpOEHT M3BIIE-
KaIOT U3 OCTaTKa PacTBOpA MUHIIETOM U YKJIAJIBIBAIOT B KOJIOHKY IS KOHIICHTPHU-
pOBaHHUS.

8.6. IIoAroTOBKA CTEKJOTKAHN WM CTEKJIOBATHI

CTexJIOTKaHb WM CTEKJIOBATy BBIIEPKUBAIOT B KOHI[EHTPUPOBAHHOM a30T-
HOW KHCJIOTE€ B TEUYCHHE HE MEHee 6 4acoB, MPOMBIBAIOT BOJOIPOBOJIHOM, 3aTEM
JEMOHU30BAHHOW WM OMIUCTHWUTUPOBAHHONW BOJIOW, CylIaT B CYyIIMILHOM KAy,
xpaHatr B Orokce. I[Ipm HE0OOXOAMMOCTH OTOMPAIOT KOMOYEK ITOATrOTOBIICHHOM
CTEKJIOTKaHU WJIH CTEKJIOBATHI, IOMEIIAIOT HA JIHO KOJIOHKH JJIsl KOHIIEHTPUPOBa-
HUS W TOBEpX COpOEeHTa ISl MPENOTBpAIICHHs 3a0WBAHUS CUCTEMBI BOJOKHAMU

(cm. m. 8.7).

8.7. IloAroToBKa CHCTEMBbI /IVISi KOHIIEHTPUPOBAaHUS K padoTe
CucreMy i KOHIEHTPUPOBAHUSA COOMPAIOT U3 OOBIMHOTO JIAOOPATOPHOTO
obopynoBanus corsiacHo cxeme ([Ipunoxenue A, puc. A 1):
KOJIOHKY (3), H3rOTOBJICHHYIO 1O 1. 8.4, COSTUHSIOT C eMKOCTBIO JIJISl UCCIIe-
ayemoi BogHoW Matpuibl (1) coenuauTenpbHONU TpyOKOH (5) moaxomsmiero
AraMeTpa M JJIMHBI, 00eCIeUNBAIOIIeH COETUHEHIE EMKOCTU C KOJIOHKOH, €
3axuMoM (6);
COCTMHUTENIPHYI0 YaCcTh CHCTEMBI MMPOMBIBAIOT U 3aTOJHSIOT JICMOHU30BaH-
HOW Wiu OMIUCTWUIMPOBAHHOW BOJOHM CIEAYIOIIMM 00pa3oM: B €MKOCTh
JuTst reeneayemoit Boasl (1) BHOCST npuMepHo 50 eM® senonn3oBaHHO#M (G1-
JTUCTULTMPOBAHHOM) BOJIbI, HEOOXOUMBIC M IOCTATOYHBIC JJIs1 IPOMBIBAHUS
Y 3aM0JIHCHHS COCTUHHUTEIIBHON YacTH CHCTEMbI, M OTKPBIBAIOT 3aKuM (6).
[Ipu 5TOM BOJA 3aMOJHSAET COCTUHUTEIHHYIO TPYOKY M KOJOHKY JJIsI KOH-
HEHTpHUpoBaHus. YacTh e¢ BUIMBACTCS U3 KOJOHKHU B JIOTOK (€EMKOCTb), ITOJI-
CTaBJICHHBIN MO/ KOJIOHKY. [locie 3amoiHeHus CHCTeMbl BOAOW 3axuM (6)
3aKphIBAIOT. [Ipy 3TOM HEOOIBIION H30BITOK BOJBI OCTACTCS B €MKOCTH JIJIst
HCCIIElyEMOU BOMBI;

sC.
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Ha JTHO KOJIOHKH, 3aIIOJTHEHHOW BOJIOW C IEJBI0 MPEJOTBPAICHHS OCEIaHHs
My3bIPHKOB BO3yXa Ha COPOCHTE MPH MOMEIIEHUH €T0 B KOJIOHKY U CHIKE-
HUSI CKOPOCTH MPOITyCKAHUS POOBI BOJIBI 4€pe3 CUCTEMY, C TIOMOIIBIO MTHH-
[eTa MOMENIAI0T KOMOYEK CTEKJIOBATHI WIIM CTEKJIIOTKaHH, TOATOTOBICHHBIN
mo 1m. 8.5, COpOGHT M CHOBa CJIOW CTEKJIOBAThI (CTEKJIOTKAHM), MPEMSATCT-
ByIOIIHIA 3a0uBaHni0 cucteMbl BosiokHamu ([Ipunoxenue b, puc b 1). Ipu
9TOM H30BITOK BOJBI BBUIMBAETCS B JOTOK (€MKOCTH), ITOJICTABICHHBIN IO
koJoHKY. [Topmiens (1) BctaBisitoT B kopryc (6) ¥ YIUIOTHSIOT COPOSHT 10
BEICOTHI 4,0 cM.

8.8. 'panynpoBka npudopa

['pagynpoBky nprubopa mo KaxJIo0My 3JIEMEHTY MPOBOIST C UCIOJIb30BAHHEM
KoMmmbioTepHOU mporpamMMel Win AAS B aBTOMaTHYECKOM PEXKUME B COOTBETCT-
Buu ¢ pasgenoM «KammOpoBka» PykoBoacTBa mo mporpamMMHOMY OO€CIEUeHHIO
Win AAS. TIpu 3TOM KOJIMYECTBO M3MEPEHUN abCOpOIMHU I Ka)JI0ro 3JIEMEHTA
3a/1al0T paBHBIM 5. MI3MepeHus NpoBOJAT B MOPSAAKE BO3pACTaHUs KOHLEHTpaLUl
3JIEMEHTOB B PAaCTBOPAX B 33JaHHBIX JHaNa30HaXx.

ITo pe3ynbraram U3MepeHUl B aBTOMAaTHYECKOM PEXHUME CTPOSIT TPagyHpo-
BOYHBIE TPa(QUKN 3aBUCUMOCTH CPEAHHUX 3HAUCHUU a0COpOIMH KaXKJ0TO 3JIEMEHTA
OT MX MaCCOBBIX KOHLUEHTPALUNA B TPaAyupOBOYHBIX pacTBopax. ['paduku onuce-
Batorcsi ypaBHeHusMu Y = bX.

KoHTpoap cTaOMIbHOCTH TPAaAyUPOBOYHBIX T'paUKOB IMPOBOAST IEepen Ha-
yajoMm usmepeHuit coriacHo 1. 11.1 nacrosmeit Metoanku.

8.9. OT6op Npod U MOATOTOBKA BBITHKEK
Jlns ananuza orOuparoT He MeHee 1 1 MUTheBOM, MOJ3EMHOM, MOBEPX-
HOCTHOM Wi cToyHOUM BOzbI, oT 10 M (npu mpsimom onpesencauun) no 500
MJI BBITSDKEK M3 MOJMMEPHBIX MaTepuaioB (nmpu 20-KpaTHOM KOHIIEHTPHPO-
BaHUH) COTJIACHO CJICTYIOIIUM JJOKYMECHTAM:
CTB I'OCT P 51592-2001 «Bomga. O61iue TpeboBaHus K OTOOpPY Mpo6»;
CTB I'OCT P 51593-2001 «Boma nutheBasi. OT60p npo6»;
CTb 1UCO 5667-11-2006 «KauyectBo Boabl. OTO0p npo6. Yacte 11. Py-
KOBOJICTBO 10 0TOOpY MPOO MOA3EMHBIX BOJI»;
CTb 1UCO 5667-18-2006 «KauectBo Boabl. OTOOp npo6. YacTte 18. Py-
KOBOJICTBO IO OTOOPY Mpo0 MOJA3EMHBIX BOJ Ha 3arpsi3HEHHBIX y4acT-
Kax»;
I'OCT 23268.0-91 «Boasl MuHepalibHbIE MUTHEBBIE Je4eOHbIE, JIeueo-
HO-CTOJIOBBIE U MPHUPOJAHBIE CTOJIOBBIE. [IpaBuiia mpUEMKU U METOMbI
otbopa mpod»;
I'OCT 17.1.5.05-85 «Oxpana npuposi. ['uapocdepa. O6mue tpedbona-
HUA K 0TOOpY P00 MOBEPXHOCTHBIX U MOPCKUX BOJ, JIbJIa U aTMoc(ep-
HBIX OCAJIKOBY,

sC.
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HNHucTpykims o oToopy npod Ass aHaIu3a CTOYHBIX U MOBEPXHOCTHBIX
BoJ, yrB. IlepBbIM 3amecTtutenem mpencenarens ['ocymapcTBeHHOTo
komutera Pecnyonuku benapyce no skosnoruun 16.02.1994 r;
WNucrpykmus 4.1.10-14-101-2005 «Metoapl McCleOBAHUS TOJTUMEpP-
HBIX MaTEpHUAJIOB JJi1 TUTHEHUYECKON OleHKu», yTB. [locTanoBieHuEM
Ne 277 I'maBHOrO rocyaapCcTBEHHOIO CaHMTApHOTO Bpada PecnyOimku
benapycs ot 28.12.2005 r.;

Nucrpykmms 2.3.3.10-15-64-2005 «CaHuTapHO-XUMHUYECKUE HCCIIEIOBAHUS
H3Z[CJH/Iﬁ, HU3TrOTOBJICHHBIX M3 MOJUMCPHBLIX W APYTIUX CHHTCTHYCCKUX MATC-
pHAJIOB, KOHTAKTUPYIOIIUX C MUILEBBIMHU NpoayKTamm», yTB. IlocraHoBie-
HueM Ne 184 ['maBHOTO TOCYAapCTBEHHOTO CaHUTApHOTO Bpauda PecmyOmmku
benapycs or 21.11.2005 r.;

HNucrpykims 4.1.10-15-92-2005 «CaHuTapHO-XMMHYECKHE HCCIEA0Ba-
HUS PE3UH W U3JEIUNA U3 HUX, NPeJHA3HAYEHHBIX Ui KOHTAaKTa C IH-
HIEBBIMU MTpoayKTaMu», yTB. [loctanoBnenuem Ne 258 ['maBHOro rocy-
napcTBeHHOro canutapHoro Bpaua Pb or 26.12.2005 r;

I'OCT 24295-80 «Ilocyna xo3siicTBEHHasi CTajbHasi SMaJMpPOBaHHAas.
OO01mme TEXHUYECKUE YCIOBUSIY;

CTb 300-2007 «Ilocyna uyrynnas yepHas. O01ye TeXHUYECKUe yCIo-
BUSIY;

['OCT 25185-93 «Ilocyna kepamMuyeckass B KOHTakTe ¢ nuiieil. Boine-
JIEHUE CBUHIA U KaaMus. MeTox HCTIbITaHUN,

['OCT 30407-96 «Ilocyna u nekopaTUBHbIE U3enus U3 cTekiaa. Ooume
TEXHUYECKHUE YCIOBUS»,

I'OCT 17151-81 «Ilocyna x03s1iiCTBEHHAS U3 JIUCTOBOTO amtoMuHUSA. O0miue
TEXHHUYCCKUEC YCJIOBI/IH»;

CTb 469-99 «llocyna amomMuHuEBas Xo3siicTBeHHas juTas. OOmue
TEXHUYECKHUE YCIOBUSY,

HNucrpykius 2.3.3.10-15-89-2005 «CaHuTapHO-TUTHEHUYECKAs! OI[CHKA
JaKUPOBAaHHOW KOHCEpBHOW Tapbl», yTB. IlocranoBienuem Ne 251
['maBHOrO rocynapcTBeHHOro canutapHoro Bpaya Pb ot 26.12.2005 r.;
Nucrpykims 1.1.10-12-41-2006 «I urueHnveckas OLleHKa M3EIUNA Me-
JUIUHCKOIO Ha3HAYEHUs, METUIIMHCKON TEXHUKH U MaTepUalloB, MPHU-
MEHSIEMBIX JJII WX H3roToBJIeHUs», yTB. [locranoBnenmem Ne 155
['maBHOrO rocynapcTBeHHOro canurapHoro Bpaya Pb ot 22.11.2006 r.;
WNucrpykmus 1.1.10-22-58-2005 «[lopsigok MpoOBENEHUS CaHUTapPHO-
XUMHYECKHX, TOKCUKOJIOTUYECKUX U MUKPOOHOJIOTHUECKUX UCTIBITAHUN
CTEpUJIM30BAHHBIX HINPUIIEB UHBEKLIMOHHBIX OJHOKPATHOIO MPUMEHE-
Hus», yTB. [locTtanoBiaenuem Ne 177 I'maBHOrO rocymapcTBEHHOTO ca-
HutapHoro Bpava Pb or 15.11.2005 r.;
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Mertonuueckue peKkoMeHIauun «IKCIepUMEHTalbHas OILEHKa CPEJCTB

U U3JIEINI HAKOKHOTO IPUMEHEHUSI», YTB. [ TaBHBIM roCyAapCTBEHHBIM
canuTapsbeiM BpauoMm Pb 10.02.1998 r., per. Ne 177-9711;

Metonuueckue yka3aHusl M0 CaHUTApHO-TUTMEHUYECKOW OLEHKE pe3u-
HOBBIX U JIATEKCHBIX U3JEIMH MEIULUHUHCKOrO0 Ha3HaueHus», yTB. Ha-
YaJbHUKOM YIPABIEHUS MO BHEAPEHUIO HOBBIX JIEKAPCTBEHHBIX
cpencTB U MeAuIMHCKoM Texuuku Munzapasa CCCP 19.12.1986 r.;

I'OCT 25779-90 «Urpyuiku. O6mme TpedoBaHust 0€301aCHOCTA U Me-
TOJIbI KOHTPOJIS»,

I'OCT UCO 8124-3-2001 «Urpymku. O6mue TpedboBaHus 6e30macHo-
CTH U METOJIbl UCTIbITaHui. Bbienenre BpenHbIX Ui 310pOBbsl peOeH-

Ka 3JIEMEHTOBY,

«Meroanueckre yKa3aHUs MO CAHUTAPHO-XMMHUYECKOMY HCCIEIOBAHUIO
JETCKUX JATEKCHBIX COCOK M OaNIOHYMKOB COCOK-ITYCTBILIEK», YTB. 3aM.
HavyaybHUKa [ maBHOTO TexHuueckoro ynpasuenus M3 CCCP 12.10.1990r.;
CanlluH 2.4.7.16-32-2006 «l'uruenudeckue TpeOOBaHUA K OyMa)KHO-
O€JIOBBIM M3NEUsIM i jaeTeit», yTrB. [loctanoBnenuem Ne 159 I'maBHOTO
rocy/1apCcTBEHHOr0 canuTapHoro Bpada Pb ot 22.11.2006 r.;

«CaHuTapHble MpaBuja MO MPOU3BOACTBY M OLEHKE KayecTBa Oymaru H
KapTOHA, BBIPAOOTAaHHBIX C MCIOJIb30BAHUEM MAaKyJlaTypbl U MpeaHa3Ha-
YEHHBIX JJIs YIIAKOBKU CyXUX MUILEBBIX MPpoaykToB» Ne 4105-86, yrB. M3
CCCP 20.05.1986 r.;

CanlluH 1.1.12-14-2003 «I'urueHnueckue TpeOoBaHUs K O€30MaCHOCTH
CpencTB JMYHON TurueHsr», yTB. IlocranoBnenuem M3 PB Ne96 ot
27.08.2003 r.;

Nuctpykims 1.1.10-12-96-2005 « uruneHuveckas oreHka TKaHew, oje-
KIbl 1 00yBU», yTB. IlocranoBnenuem [7aBHOro rocygapCTBEHHOIO
canutapHoro Bpaua Pb Ne 268 ot 28.12.2005 ;

OToOpanHble MPOOBI AHAIU3UPYIOT B IEHb 0TOOpA MIJIM KOHCEPBUPYIOT
KOHIICHTPUPOBAHHOM a30THOM KUCIOTON A0 monydeHus pH < 2 u go mpose-
JICHUS aHaJM3a XPaHAT MpU KOMHATHOM TemmepaTrype He Oonee 1 mecsa.
BbITsKKH, TOTy4YE€HHBIE HA OCHOBE KUCIIBIX PACTBOPOB, HE KOHCEPBUPYIOT.

8.10. [ToaroTroBKa Mpod K aHATU3Y
8.10.1. ToaroroBKa BOAHBIX MATPHIl NPH ONpeAeleHUH 3J1eMEHTOB 0e3 nmpej -
BAPUTEJBHOI0 KOHIEHTPUPOBAHUS P00
Jlns ompeneneHus CyMMapHOTO COAEPKaHUS JJIEMEHTA, COAEPIKAUIErocs B
aHAIM3UPYEMOM OOBEKTE B KOHILIEHTPAIMAX, JICKAIIUX B 3aJaHHOM JIHAla30HE
IpagyHpoOBKH, MPOO0Yy MOJKHUCISAIOT KOHIIEHTPUPOBAHHOM a30THOW KUCIOTOM 10 pH
< 2. Eciii B moAKHCIEHHOM MPOo0e MPUCYTCTBYIOT 3aMETHBIC TJIa30M B3BEIICHHBIC
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YacCTHULbl, NOJKUCIIEHHBI pAacTBOp IEpe] NMPOBEACHUEM H3MEPEHUN (DUIBTPYIOT
yepe3 0e3307bHbI QUIbTp «Oenas JeHTax».

8.10.2. KonueHTpupoBaHue npod nyreM ynapuBaHusi

MeTo1 MPUMEHSIOT MPHU aHAIK3€ MPOO MUTHEBBIX, IPUPOIHBIX, B TOM YHCIIE
MOBEPXHOCTHBIX W MUHEPAIBHBIX BOJ, BBITSIKEK U3 MOJMMEPHBIX M JIPYTUX Mare-
pHAJIOB, IOJYYEHHBIX C MPUMEHEHHEM ITHCTHILTUPOBAHHON M BOJOMPOBOJHOM BO-
IBI ¥ MOJIETIBHBIX CPE.

KonnentpupoBanue mpo6 myTem ynapuBaHHs TPOBOIAT CIEAYIOMUM 00pa-
3om: 500 cm® aHanmmsupyemoro o6pasua (npu koHueHTpHpoBaHHH 1:20) moMera-
I0OT B TPMOCTOMKHUN CTAKaH, IO JKUCIISAIOT KOHIEHTPUPOBAHHON a30THOU KHUCIIOTON
1o pH < 2 u ynapuBaroT Ha 3JEKTPOIUTUTKE 10 00beMa, COCTABIIAIONIETO MTPUMEp-
Ho 10-15 cm®. KoHIleHTpaT KOJIMYECTBEHHO NEPEHOCIT B MEPHYIO KOJIOY 00beMOM
25 e u JOBOJST 00BbEM J0 METKH JCHOHU30BAHHOU (OMIMCTUUIMPOBAHHOMN) BO-
TOH.

8.10.3. CopOuoHHOEe KOHLEHTPUPOBAHHE

MeToa NpUMEHSFOT TIPY aHAJIM3€e MPOO MUTHEBBIX, IPUPOHBIX, B TOM YHCIE
c1a003arpsI3HEHHBIX TOBEPXHOCTHBIX BOJ IPU OIPEEICHUU B HUX METaUIOB, Ha-
XOJISIIIHUXCS B PACTBOPEHHOM COCTOSTHHH, MUHEPATbHBIX BOJI, KOHIIGHTPAIUS Kallb-
1Usl ¥ Maraus B Kotopsix He mpeBsimaetr 200 u 100 Mr/IM° COOTBETCTBEHHO.

[Tpu copOIMOHHOM KOHIICHTPHPOBAHUU TEpe] NPOBEJACHUEM COpOLUU Be-
muuanHy pH nccaenyemoro obpasma qoBOIAT A0 3HadeHHs 6-8 mobOaBieHmem pac-
TBOPOB KOHHeHTpI/I3pOBaHHOI71 a30THOW KHCJIOTHI WIM THIPOKCHUIA HATPUS KOHIICH-
Tpauun 1 Mosb/AM” ¥ KOHTPOJIMPYIOT C MOMOIIBIO MHIUKATOPHON Oymaru.

CopO1uro 3JIeMEHTOB MPOBOAST ciieaytommm oopaszom ([Ipui. A, puc. A 1):

- 1poGy Boxbl 06bemoM 500 em® (npu koHIeHTprpoBanmy 1:20), OTMEPEHHYIO IH-
muaapom 3-500-2, mepeHocsat B eMKOCTh (1);
- OTKpBIBAIOT 3akuMbI (6) u (8) u uccieayemblii 00paserr BMECTE C OCTATKOM JICH-
OHHM30BaHHOW (OMIMCTHILIMPOBAHHOI) BOJBI B CUCTEME TIOCIIE €€ MIPOMBIBKH U 3a-
MOJIHEHHS MPOMYCKAIOT Yepe3 KOJOHKY KOHIEHTpUpoBaHUs (3) METOIOM BOCXO-
JUILIEro MOTOKa co ckopoctbio 30-40 cv®/muHyTy. CKOPOCTH ONPENEISIOT IyTeM
M3MEpEeHUsl BpeMEHH 3anojHeHus: MepHoro muuHapa 3-100-2 ¢ moMompio ceKyH-
aoMepa u perynupyrot 3axumoM (6). Dddaroent (Bonma, mpomenmias 4epe3 Ko-
JOHKY Ui KOHIICHTPUPOBAHUS) COOUPAIOT B cocyl (7) BMECTUMOCThIO HE MEHee
0,5 am°. KOHueHTpHpOBaHHE 2-X MapaiedbHEIX P0G MPOBOIAT OXHOBPEMEHHO
Ha 2-X CUCTeMax WU IOCIIeIOBATEIbHO Ha OJHOM CHCTEME, TPOBOJISI BECH IIUKII JIO
cOopa 3I10aTa AT KaXA0H mapajuieaIbHOM MPOOHI.

JlecopOruio COpOMPOBAHHBIX JJIEMEHTOB C KOJIOHKH IPOBOJSAT METOJOM
HUCXOJIAIIETO TOTOKA CleAYIoImuM oOpa3om (mpuit. A, puc. A 1):

NEePEeKPHIBAIOT 3a:kuM (8);

KOJIOHKY JUIsi KOHIIeHTpupoBanus (3) coemuuuTesbHON TpyOKoit (9) coenu-

HSIOT C COCYZIOM Jist necopOruu (4);

COCUHHUTEIBbHYIO TPYOKY (5) OTCOCTUHSIOT OT KOJOHKH JIJIsl KOHIEHTPUPO-

Banus (3);
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B cocya Jjisg aecopbuuu (4) BHocst 10 cm® HNO3 KOHIIeHTpanuu 1 MOJIB/ M
(1n);

OTKpBIBaIOT 3axuM (8) 1 HaYMHAIOT AFoupoBaHue. CKOPOCTh JIIOUPOBAHUS
— npumepHo 1 kamsi/cekyHay. [lepByro mopuuio 3,10ara, paBHYO MPUMeEp-
HO 2 eM°, 0TOpachIBAIOT, 3aTE€M 3JIH0AT cOOMparoT B MepHYI0 K00y (10) Bme-
CTUMOCTEIO 25 CM3;

B KOIOY coOUparoT 0KoJI0 5 cM® aimroara, mocie 4ero 3akphiBaoT 3axuM (8)
U OCTaBJISIIOT COPOCHT B KOHTAKTe ¢ KUCJIOTOW B TeueHue 8-12 munyrt. Ilo
UCTCYCHUHM YKa3aHHOI'O BPEMEHM IMPHOTKPBIBAIOT 32KUM M IPOJIOJDKAIOT
MPOIYCKaTh a30THYIO KHCJOTY JI0 MOJIHOTO BBITEKAHHS KHCIOTHI, cOOHMpas
3JI10AaT B TY XK€ KoJIOy;

o0BbeM 3J1r0aTa B MEPHOM KOJIOE JTOBOJIST JI0 METKHU JeHOHM30BaHHOM (Ouau-
CTHJUTMPOBAHHO) BOJOM.

8.10.4. Mokpoe o030J1eHHE

JUIs TOArOTOBKHM 3arpsi3HEHHBIX MOBEPXHOCTHBIX M clab03arpsi3HEHHBIX
CTOYHBIX BOJl, KOTOPBIE MOTYT COJEpKaTh M3y4acMbI€ 3JIEMEHTHI KaK B PacTBO-
peHHO (opme, Tak U B BHAEC METAIUIOPTAHUYECKUX MM KOMILIEKCHBIX COEIHHE-
HUU, UCTIOJB3YIOT METOJ MOKPOTO 030JieHus1. [Ipu aTom mpoOy pedHoi mim CToU-
HOHM BOJBI BCTpPsIXHMBAIOT, orOuparor 500 oM’ (mpu xonunenrpupoBanuu 1:20) B
TEPMOCTOMKHI CTaKaH, MOJKHUCISIIOT KOHIEHTPHUPOBAHHOW a30THOM KHUCJIOTOM W3
pacuera 3 cM® a3oTHOM KucnoTsl Ha 100 cM® npoOBl M BBHITAPUBAIOT HA 3JIEKTPO-
IUTMTKE, HE JOIyCKas KUIICHHS, A0 MOJydeHHs BIaKHOTO ocraTka. [locme oxiax-
JeHHs] 0CTaTOK 00pabaThIBAIOT TAKOH e MOPIHEH a30THOM KHUCIOTHI, MPUOABIISAIOT
1-2 cm® 30% NEPEKUCH BOJOPOJA, HAKPHIBAIOT CTAKaH YACOBBIM CTEKJIOM M CHO-
Ba HAarpeBaroT MPUMEPHO B TeueHue 1 Jaca 710 MOJTHOTO PACTBOPEHUS BCEX PacTBO-
PUMBIX B 3THX YCJIOBHSIX COCJUHEHHI, HA YTO YKa3bIBaeT MOJYYEHUE CBETIO0Kpa-
IIEHHOTO Ocajika. HarpeBanue mpekpamiaroT, OOMBIBAIOT CTEHKM CTaKaHa M 4aco-
BOE CTEKJIO JICMOHH30BaHHOW (OMIUCTHIUTMPOBAHHOW) BOIOM. MuHepanu3ar KoJu-
YECTBEHHO MEPEHOCAT B MEPHYIO KOJIOY BMECTHMOCTBIO 25 cM°, OT(hUIBTPOBBIBA-
0T KPEMHEKHCIOTY W JApPYrMe HEpacTBOPHUMBIE BeIIeCTBa uepe3 0e330JbHBIN
¢unpTp «Oenas nenra». O0beM (puabTpaTa JOBOASAT IO METKH JEHOHHU30BAHHOM
(OuauCTHILIMPOBAHHO¥) BOIOM.

8.10.5. Cyxoe o030J1eHHE

JUIs TOATOTOBKM K aHAJIM3y 3arpsi3HEHHBIX CTOYHBIX BOJ, COAEPIKAIINX
0OJpIINE KOJIMYECTBA OPraHUYECKHUX BEIIECTB, UCTIOIB3YIOT METOJ CYyXOro 030JIe-
aust. TIpu 9TOM mpo6y CTOYHOI BOIBI BCTPSXHBAIOT, oTomparoT 500 cm° (mpu KoH-
nentpupoanuu 1:20), npubasnsior 5 em® KOHIIEHTPUPOBAHHOM a30THON KUCIIOTHI,
NEPEeHOCAT MOpUHuIMH B PpapdHopoByIO HalIKy, TOMEIICHHYIO Ha BOASHYIO OaHIO, U
BBIMIAPUBAIOT JOCyXa. 3aTeM 4YallKy C YIMapeHHOW JocyXa Mpo0oil MOMEMmIaT B
MybeTbHyI0 TIeub 1 BeayT npokanuanne mpu 420-450 °C no momyudenus mume-
panmu3aTa 0enoro WM CBeTio-ceporo IBera. [lomydeHHBIT MUHEpaNIU3aT pacTBoO-
paoT B 5-7 em® pasbasieHHoM 1:1 a30THO# KHCIOTHI (CMECh KOHIIGHTPUPOBAHHOMN
a30THOM KUCIIOTHI U JICMOHH30BaHHOU BOBI 1:1 B 00beMHOM OTHOIICHUH) [IPU Ha-
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IPEBAHUU HA 3JIEKTPOIUIMTKE J10 pacTBOpeHus Bcex coseil. [Ipu HeoOxonumocTu
00BEM KHCIOTHl YBEIMYMBAIOT. PacTBOp KOJMYECTBEHHO IIEPEHOCAT B MEPHYIO
KOJIOy BMECTUMOCTBIO 25 cM®, cMbIBas YamKky HeCKoJpKuMH moprusimu 1% pac-
TBOpa a30THOM KHUCJIOTHIL. B cilydae Hain4us B Yalllke HEPACTBOPUMOIO OCTaTKa
pacTBop GUIBTPYIOT B MEpHYIO K0J0y depe3 ¢puibTp «Oenas nmeHta». OObeM pac-
TBOpa JOBOJIAT JI0 METKH JCUOHU30BAHHOM (OMIMCTHIUTMPOBAHHOM) BOIOH.

9. BbinoJiHeHHe U3MepeHu i

N3mepeHne KOHLIEHTPALMI MOHOB TSKEIBIX METAJUIOB B IOJYYEHHBIX pac-
TBOpax MPOBOISAT aTOMHO-a0COPOIIMOHHBIM METOJOM IMOCJIEIOBATENBHO IS KaK-
JI0TO JIEMEHTA.

Ilepen mpoBeneHueM HU3MEpPEHUN MapaMmeTpbl padOThl CHEKTPOMETpa Ha-
CTPauWBaIOT B COOTBETCTBHH C MHCTPYKIMEH MO 3KCILTyaTalllH Mpuodopa.

Jlnst u3MepeHusl KOHLEHTpAlUU OINpPEAEIIEMOro 3JIEMEHTa B BOJIHOM pac-
TBOpPE €ro pacHbplUIAIOT B IIaMs ropeiku. KoauuecTBo u3MepeHuid aTOMHOTO 110-
TJIOLIEHUS 3JIEMEHTA B BOJAHOM PacTBOPE 3aJal0T HE MEHeE JABYX. AHAIUTHYECKUI
CUTHAJl PETUCTPHUPYETCS KOMIBIOTEPOM H 00palaThIBaeTcs € IMOMOINBIO IPO-
rpaMMHOTO oOecrieueHus: criekTpomeTpa. KoMmmencannio HECENIeKTUBHOTO MOTJIO-
LIEHUSl OCYILIECTBIIAIOT C MCIIOJIb30BAHMEM HEIPEPBIBHOI'O CIIEKTpa JeUTepueBOi
JIAMIIOH.

Ecnu xoHUEHTpauus 3J€eMeHTa B PacTBOPE NPU U3MEPEHMSIX OKa3bIBAETCSA
BBIIIIE BEPXHETO Tpejesa 2-T0 Auana3oHa onpeaesieMbIX KOHIEHTpawid (Tabauia
1), ero pa30aBJIAIOT PAacCTBOPOM a30THOW KHUCIOTHI KoHIeHTpamuu 0,3 Moub/am°
(0,3 n).

[Tocne kax10ro U3MEpeHusl paclbUIAIOT PACTBOP a30THOM KUCIOTHI KOHIIEH-
tpanuu 0,3 H JUIsl IPOMBIBAHUS TOPEITKH.

10. O6padoTKa pe3yaIbTATOB H3MEPEHHIi 1 OlleHUBAHUE
HeolpeaeTeHHOCTH
3a OKOHYATENBHBIN PE3yJIbTAT U3MEPEHHI PUHUMAIOT CpeiHee apuMeTu-
YeCKOe 3HAUCHHUE PEe3yJbTaTOB JIBYX MapaJUICIbHBIX ONPEICICHH, TIOTyICHHBIX B
YCIIOBUSIX MOBTOPSIEMOCTH. [IpH 3TOM pacxokKIeHHE MEXIY JABYMS pe3yibTaTaMH
HE JI0JDKHO TPEBHIIIATH Mpejiesa moBropsieMoctu Iy (Tabmuma 8).

Ccp = mmmmmmmmmmmmmsmomee- (1)

[Ipu KOHIIEHTpUPOBAHUU MPOO TOTYYCHHBIA PE3yIbTAT YMHOXKAIOT HA CTE-
II€Hb KOHLIEHTPUPOBAHUA.
HeonpeneneHHoCTh M3MEPEHNI pacCUUTHIBAIOT coryiacHo lIpunoxenuto B.
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Tabnuma 8 HopmaTuBbl KOHTPOJIS TpalyUpOBOYHBIX I'Pa(UKOB, TOKa3aTENN
MPELU3UOHHOCTU METOAUKH BBIIIOJHEHUS] U3MEPEHUIM
OnemeHT | [luanaszoH Hopma- | Ilokasza- |IIpemen |Iloxasza- | Ilpenen
U3MEPEHUS, | TUB KOH- | TEJb MOBTO- TEJb BOCIIPO-
mr/it TpOJIA MOBTO- psieMoc- | BOCHpPO- | U3BOAM-
rpaayu- | psemMoc- | TH JUIs U3BOJU- | MOCTH,
poBOY- TH, n=2, MOCTH, R;, %
HOT'O s % I, % s R, %
rpaduxa,
Kip, %0
1 2 3 4 5 6 I
Cu 0,1-0,5 3 2 4 2 7
0,5-5,0 5 1 4 2 S
Zn 0,05-0,4 2 2 5 2 7
0,4-2,0 1 1 4 2 S
Pb 0,4-2,0 4 2 4 2 6
2,0-10,0 S 1 2 1 3
Cd 0,02-0,2 4 2 ) 3 8
0,2-2,0 5 1 4 2 5
Mn 0,05-0,5 5 2 5 2 7
0,5-5,0 3 1 4 2 S
Ni 0,05-1,0 4 2 5 2 6
1,0-10,0 ) 1 3 1 4
Fe 0,1-10 3 2 5 2 6
1,0-10,0 4 1 3 1 4
Co 0,05-1,0 5 2 5 2 7
1,0-10,0 4 1 3 2 S
Cr 0,1-1,0 3 2 4 2 6
1,0-10,0 3 1 4 2 S
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Tabnuma 9 [Mokazarenu npaBwibHOCTH (D, ) 1 TouHOCTH (D) METOIUKH
BBITIOJTHEHUS U3MepeHuit, %o
Onement | Ananazon | Ilpu kon- | Ilpu kon- | IIpu mok- |IIpu cy- | Ilpu nps-
u3mepe- LEHTpU- | LeHTpu- | poM 030- | XOM 030- | MOM ompe-
HUS, pPOBaHMM | pOBAHMM | JIEHU U JEHUU U | ICJIEHUH
mr/it npo0 nmy- | mnpo6 my- | KOHIEHT- | KOHLEHT-
TEM BbINA- | TeM copO- | pupo- pHupoBa-
puBa- LUOHHO- | BaHUU HUHU 1IPOO
HUS ro KOH- npoo
LEHTpU-
pOBaHus
D. |D D. |D D. | D D. |D D. |D
Cu 0,1-0,5 6 8 4 6 6 9 6 8 4 6
0,5-5,0 6 8 S 7 6 9 6 8 5 S
Zn 0,05-0,4 9 13 [4 6 10 |13 |8 11 |4 6
0,4-2,0 10 (13 |5 7 10 |14 |8 11 |5 7
Pb 0,4-2,0 7 9 5 7 7 10 |6 9 5 6
2,0-10,0 7 9 S 7 8 10 |7 9 5 7
Cd 0,02-02 |4 6 4 6 6 9 6 8 4 6
0,2-2,0 5 7 5 7 7 9 6 8 5 7
Mn 0,05-0,5 6 8 5 7 7 9 6 8 5 6
0,5-5,0 6 11 |5 9 7 9 6 8 4 6
Ni 0,05-1,0 |5 7 5 7 6 8 7 9 4 6
1,0-100 |5 7 5 7 6 8 7 9 4 6
Fe 0,1-10 7 9 5 7 7 10 |9 13 (4 6
1,0-10,0 7 9 5 7 7 10 |9 13 [4 6
Co 0,05-10 |5 8 5 7 6 9 6 9 4 6
1,0-100 |5 7 5 6 6 9 6 9 4 6
Cr 0,1-10 7 10 |- - 7 9 6 8 4 6
1,0-10,0 7 10 |- - 7 9 6 8 4 6
11. IlpoBepka npuemMJjieMOCTH Pe3yJIbTATOB U3MEPEHUIl U ONpeeseHne

KOHECYHOI'0 3asABJIACMOI'0 pe3yjibTaTta

[IpoBepky MpueMIEeMOCTH Pe3yIbTaTOB U3MEPEHHH, TIOJTYUYEHHBIX B YCIOBH-
X TOBTOPSIEMOCTH, POBOAST B cooTBeTcTBUU ¢ TpeboBanusmu CTh MCO 5725-
6-2002. B mpormecce BHYTPEHHETO OMEPATUBHOTO KOHTPOJSI MPOBOIAT KOHTPOJIb
CTaOMJIBHOCTH IPaAyHpPOBOYHOIO Irpaduka, ONpeeisitloT COOTBETCTBUE MOIYUYEH-
HBIX pE3yJbTaTOB MpeaeiaM MOBTOPSEMOCTH M BOCIPOU3BOAUMOCTH, HOPMATUBY

TOYHOCTHU.
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11.1. KonTpoJib cTa0MIBHOCTH I'PAIYHPOBOYHOIO rpaduka

CTaOuIBHOCTh TPATYHPOBOYHOTO TpaduKa IS OMPEIEIesieMOro dJIeMeHTa
KOHTPOJIMPYIOT €XKEIHEBHO Iepe]] MPOBEJEHUEM U3MEPEHNUN U B MpoLEcce MpoBe-
AeHUsT U3MEpeHnid He Oojee yeM depe3 Kaxkasle 15 anammsupyembix mpo6. s
KOHTPOJISI CTa0MJIBHOCTH TPaJyHPOBOYHOTO TpaduKa HM3MEPSIOT KOHIEHTPAILHUIO
3JIEMEHTA B I'PaJlyUpOBOYHOM PACTBOPE, JIEXKAIEM B CEpeIMHE padoYero auaraso-
Ha U3MEPEHUM ITOTO 3JIEMEHTA.

['pagynpoBouHBI Tpad)UK CIUTAIOT CTAOMIBHBIM, €CIIH BBITIOJHSAETCS YCIIO-
BUE

| C 3M.~ C3az[. | X 100
------------------------------ <K, 1€ 2

Csan. — 33/IaHHOE 3HAYCHHE KOHIICHTPAIWU JJIEMEHTAa B TPAAYHPOBOYHOM
pacrBope, Mr/aM’;

Cysy. — UBMEPEHHOE 3HAYCHHE KOHIICHTPAIWHU 3JIEMEHTa B TPAJIyUPOBOYHOM
pacrBope, Mr/aM’;
K,p — HOpMaTuB KOHTPOJIA IpagyupoBoUHOro rpaduka, % (tadam. 8).

B city4ae HEBBINOJIHEHUS TaHHOTO YCIIOBUS MPOBOIST MOBTOPHYIO Tpaayu-
POBKY mpubopa.

11.2. Kontpoas moBTOpsiemocTu pe3yabtatoB (CTb MCO 5725-6-2002, m.
5.2.2)

KoHTpoap mOBTOpSIEeMOCTH pe3yabTaToOB MPOBOAST Ha pabounx mpobdax mpu
MOJIY9CHUH KaXKIO0TO pe3yJbTaTa ONPECIICHUs 3JIEMEHTa IyTeM CpaBHEHHUS pac-
XOXKACHHUSI MEXIy IBYMS MOJIYYCHHBIMH Pe3yJIbTaTaMH, BHIPAXKEHHOTO B MPOILEH-
Tax 10 OTHOIICHHIO K CPEJHEMY 3HAYEHUIO, C TIPEIEIIOM TTOBTOPSIEMOCTH — Iy

(C,—-Cy) x 100
[ = =mmmmmmmmmmmmemee oo <l TIE 3
Ccp.

I'« — HAJICHHBIH TIpe/iell TOBTOPSIEMOCTH BBITIOJTHEHHOTO onpesencHus, %

Ih- Tpeaes MOBTOPSIEMOCTH, YCTaHOBICHHBIA MeToIuKOM, % (Tabnuma 8);

C1 - MakCUMaJIbHBIN pe3yabTaT ONpeAeICHHUS, Mr/;[M3;

C, - MUHHUMaJbHBIN PE3yJbTAT OMpEACICHNUS, Mr/;[M3;

C¢p - cpenHee apuMETHYECKOE 3HAYEHUE PE3YJIbTATOB JIBYX MapalleIbHbIX
OIPEICIICHUN.

Eciu 3Hauenue ry < I, TO HNOBTOPSEMOCTh MAPAJUICIBHBIX OINPEACICHUN
MPU3HAIOT YAOBJIETBOPUTEIILHOM, U KOHEYHBIN 3aiBIIEMBIA PE3YJIbTAT SIBJISIETCS
UX CpeHUM apU(PMETUUECKUM.

IIpwu ry > 1, B 1aboparopuu cieayeT NoJyYUTh €IIe JBa pe3yJsbTaTa.

sC.
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IIpu aTOM

(Crmax — Ciin) X 100
rK ittt S rI’l=41 (4)
Cep

rea=0;,x3,6=A, % , rie (5)

Oy — 3HAYCHUS TOKA3aTelis MOBTOPSIEMOCTH [IJISI M3y4aeMbIX 3JIEMEHTOB W3
Tabimus! 8 Hacrosmen Meroauku, %0,

3,6 — korpPunment kpuruueckoro pazmaxa s N = 4 (CTb UCO 5725-6-
2002, tabauia 1).

Ecnu 3Hauenue Iy < =4, TO cpeiHee apuPMETUIECKOE YETHIPEX PE3YIHTATOB
MPECTABISIOT KaK KOHEUHBIN  3asBIISIEMBIN pe3yJIbTar.

[Ipy MOBTOPHOM MPEBBIIIEHUU TIPEAEIIA MOBTOPSIEMOCTH BBISCHSIOT TPHYU-
HBI, IPUBOISIIE K HEYJOBJICTBOPUTEILHBIM PE3yIbTaTaM, U MPUHUMAIOT MEPHI 110
WX YCTPAHCHHUIO.

11.3. KoHTpOJIb BOCIIPOM3BOANMOCTH Pe3y/JbTATOB

KoHTposib BOCIIPOU3BOAMMOCTH PE3YJIbTATOB U3MEPEHUN MPOBOJAT HE peXke
2-3 pa3 B MecsI C UCMOJIb30BaHUEM padbouyux mpoO. KoHTposs BocmponsBoaumo-
CTH 00s3areneH Mpu CMEHe NapTUU PEaKTUBOB, MOCYBI, ITOCIIE pEMOHTa 000py10-
BaHUs, CYIECTBEHHBIX U3MEHEHNUN YCIIOBUI BBIIIOJIHEHUS U3MEP CHUM.

KoHTposib BOCHIPOM3BOAMMOCTH NPOBOJAT IYTEM CPAaBHEHHUS pe3yJibTara
KOHTPOJIbHOM mpouenypsl R¢ , paBHOro pacxoKAEHUIO JBYX PE3YJIbTaTOB U3MEpe-
HUW — IEPBUYHOrO ¥ IOBTOPHOI'O — COJEPKAHMSI ONPEEIIEMOr0 MeTalla B OJHOU
U ToH ke paboueii mpobe ¢ mpenesnoM BocnpousBoaumMocTu R; (tabnuma 8).

[TepBUYHBIN ¥ OBTOPHBINA PE3yJbTAT U3MEPEHHUN JOJDKEH OBITh MOJTY4YeH B
pa3HBIX YCIOBUSX, HAIPUMEp, ABYMS ONlEpaTOPAMU B OJMH JI€Hb WM OJHUM OIle-
paTopoM B JIBa MOCIEAYIOIIMX JHS U T. [I.

(Cl — Cz) X lOO
Ry = ---——=—=m - < Rj=, e (6)
Cop

Rj=2 - npenien BOCIpOU3BOANMOCTH PE3yIbTaTOB onpeenenus, % (tabnuna 8);
R — HaiileHHOEe PacXOXKJI€HUE MEXIY IBYMs pe3yjbTaTaMu OIpeAeieHUsS KOH-
[EHTpaIuu demMenTa, %0,
C1— pe3ynbpTat NepBUYHOTO OMPEAEICHUSI KOHIEHTPAIIMHU JIEMEHTA, mr/am;
C, — pe3ynbpTar MOBTOPHOIO ONPEIEIICHUS] KOHIICHTPALUK 3JIEMEHTA, M/
C.p — cpeaHee 3HaYEHUE PE3YIBTATOB JBYX ONPEACICHUM KOHLEHTPALMU dJI€MEH-
Ta, Mr/;[M3.
Bennuunsl C;1 u C, nonydaroT ¢ COOMI0ICHUEM YCIOBUN TOBTOPSEMOCTH.

sC.
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Ecmn R¢ £ Rj=, To cunTaercs, 4To 3TH JBa pe3yjbTara COIIacyloTcs, U UX
CpemHee MOXKET MCIIOIh30BATHCS B KAYECTBE KOHEYHOTO 3asIBIISIEMOTO PE3yibTaTa.

Ecnn 3HaueHMe pa3sHOCTH ABYX pe3yJbTaTOB MPEBBICUIIO 3HaUeHUE Rj=p, TO
HEO0OXOIMMO BBISICHATH BBI3BAHO JIM 3TO TUIOXOU MPEIU3NOHHOCTHIO METOJ1a U3Me-
peHuil Uiy paznuyueM dacreil uccnegyemoro oopasua. [lpu R > Rj=> caenyer no-
JTyYHTH e1lle ABa pesynbTata. [Ipu 3Tom

RK ittt ittt S Rj=41 (7)
Cep

Rj:4: GRX3,6: B, % ) rae (8)

OR — 3HAUEHHUS MMOKA3aTeJsI BOCIIPOU3BOAMMOCTH JJISl U3Y4aEMBIX JIEMEHTOB
n3 Tabiunsl 8 Hacrosamen Meronuku, %0;

3,6 — ko3 hpunmeHt kpuruueckoro pasmaxa st N = 4 (CTb UCO 5725-6-
2002, tabauia 1).

Ecmu 3nauenne Ry < Rj=4, TO cpennee apudMeTUUECKOE YETHIPEX PE3yIIbTa-
TOB MPEJCTABISAIOT KaK KOHEUHBIN 3asBIISIEMBINA pe3yJIbTaT.

[Ipy OBTOPHOM TPEBBIIEHUN YKA3aHHOTO TpEeia BBICHAIOT M YCTPaHA-
0T TPUYHHBI, MPUBOISIINE K HEYIOBICTBOPUTEIBHBIM pPE3yJIbTaTaM KOHTPOJIS
BOCIPOU3BOJUMOCTH.

11.4. KoHTpoJib TOYHOCTH (MOTPENIHOCTH) Pe3yabTATOB

KoHTposih TOYHOCTH PE3yIbTATOB OMPEACIICHUS OCYIIECTBISIOT C HCIOJb-
30BaHueM Metona jo6aBok (MU 2335-2003 m.5.7). OGpasmamu aisi KOHTPOJIS
TOYHOCTH SIBISIOTCA pabouyue MpoObl M 3TU K€ MPOOBI C J00aBKOW CTaHAAPTHBIX
pacTBOpPOB MeTAIJIOB. J[JIsT KOHTPOJIBHBIX UCTIBITAHUI 00beM TIPOOKI JOJKEH COOT-
BETCTBOBATh yJIBOGHHOMY 00BEMY, MIpenyCcCMOTpeHHOMY Hactosmeii MBU.

K npo6e ¢ no6aBkoii npeabsIBISIOT ClEAYIOmue TpeOOBaHUS:

- 100aBKy BBOJASAT B MPOOY 0 MPOBEACHUS €€ MOTOTOBKY K aHAJH3Y;

- KOJIMYECTBO BBOJIMMOM 100aBKH MOJDKHO cocTaBisiTh 50-150% ot ycraHOBIICH-
HOTO COJEp>KaHus MeTalljia B mpooe;

- KOHIIGHTpaIUsl MeTaula B Mpobde ¢ 100aBKO HE JOJDKHA BBIXOAWTH 33 BEpX-
HIOIO TPaHUIly ONPEAEAEMbIX KOHIIEHTpAIMi ero cornmacao MBU.

B kadectBe 100aBKM MCHOJIB3YIOT TPATyHPOBOYHBIC WIIU MPOMEKYTOUHBIE
CTaHAAapTHBIE PACTBOPHI MM TOCYNapCTBEHHBIE CTaHIapTHBIE 00Pa3Ibl PACTBOPOB
MOHOB METAJUIOB HEOOXOUMOM KOHIIEHTPAIUH.

KoHTposih TOYHOCTH MPOBOAST MO pe3yJibTaTaM M3MEPEHHUI MPOOKI 10 BBE-
nenus n06aBku (Xyp) 1 nocie BBefeHNs 100aBKu MeTamaa (Xip.q06.) KOHIEHTpALU-
eit C,o5 B ucXoHy10 mpo0y. Pasnocts (Kk) Mexxny HalneHHOH (X065 = Xip 06=Xp)
u BBeneHHON C .5 KOHIIEHTpalue 100aBKH HE JOJKHA MPEBBIIATH O a0COIOT-
HOW BEJIIMYMHE 3HaYCHUSI HOpMaTuBa ToOUyHOCTH K.

sC.
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@(np.z{o6 - an' CI[OG & 100
K = =mmmmmmmmmm oo e £D, rme (9)
Cz[06

Kx - paccunransblii noKa3aTesb TOYHOCTH;

Xup.106 - COZIEPKAHNE MeTallIa B Ipo0e ¢ 100aBKoii, Mr/;[M3;
Xpp - cOZlepAKaHUE MeTallla B MICXOAHOH po0e, Mr/ v

C 06 - BeJIMIWHA BBEJICHHOU T0OABKH, mr/mv

D - nokasarens TounoctH, % (tab:a. 9);

TOYHOCTH KOHTPOJIBHBIX U3MEPEHUI, a TAKKE TOUHOCTh PE3YJIHTATOB U3Me-
peHunii pabounx mpo0, BHITOJTHEHHBIX B YCIOBUAX cobmtoneHus TpedboBannii MBU,
NpPHU3HAIOT ynoBieTBopuTensHoi, ecnu &Kyl £ D.

[Tpu &y > D TOYHOCTH KOHTPOJIBHBIX U3MEPEHHUI MTPU3HAIOT HEYIO0BJIECTBO-
putenbHOU. [Iponenypy MOBTOPSIOT ¢ MCIONIB30BAaHUEM APYTrod pabodeil mpoOs.
[Ipy MOBTOPHOM IOIYUYEHUN HEYIOBIETBOPUTENIBHBIX PE3YIHTATOB KOHTPOJISI TOU-
HOCTHU BBIICHSIOT M YCTPAHSIOT NPUYUHBI, IPUBOISALINE K HEYAOBIETBOPUTEIBHO-
MY KOHTPOJIIO.

sC.
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[Ipunoxenue A
(oOs3aTenbHOE)
Cxema cuCTEeMBI 1J1s1 COPOIIMOHHOTO KOHIIEHTPUPOBAHUS
MOHOB TSDKEJIBIX METAJIOB

4
g |
H'“-.
a-"--...
(3 e
| |

1-emKkoCTh AJ1s UCClIeyeMOl BOJIBI, 7 — IpUeMHHUK 17151 5P PIIIOeHTA;
2 — pe3nHoBas MpooKa, 4 — cocyn ana aecopOuuu,
3 — KOJIOHKA I 8 — 3axuM;
KOHIICHTPHPOBAHUS, 9 — coenuHUTENBHAS TPYOKA,
4 — cocyn AJig qecopOuuu; 10 — cocyn miis coopa 3mr0aTa;
5 — coeAMHUTENbHAS TPYOKa;
6 — 3axxuM;

Pucynok A.1 — Cucrema 115t cOpOIMOHHOTO KOHIIEHTPUPOBAHUS UOHOB TS-
JKEJIBIX METAJUIOB BOJIOKHUCTHIM XenarooOpasyrommm copoentom PUBAH X-1

sC.
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IIpnunoxenne b
(oOs3aTenbHOE)

CxeMa KOJIOHKH AJII KOHOCHTPUPOBAHUWA

ol

1 — nopuens

2 — NOJIMTIPOTIIICHOBAs TpYOKa

3 — copOeHT

4 — cTeKJI0TKaHb (CTEKIIOBaTa)

5 — coeMHUTENBHAS TPYOKA C 32)KHUMOM
6 — kopITyC

Pucynok b.1 — KosnoHka 11 KOHLIEHTpUPOBaHUs

sC.
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IIpunoxenne B
1. HaznaueHue
HacTosimee npuioxeHrne ycTaHaBIMBACT METOIUKY OIICHKH HEONPEACICHHOCTH OTPEICICHHUS
KOHIICHTPAIUH HOHOB TSDKEJBIX METAJIJIOB B BOJHBIX MATPHIIAX COTVIACHO HACTOsAIIeH Meroau-
KH.
2. U3mepurenbHan 3a1aua
Merto1 U3MepeHHS . AaTOMHO-a0COPOITMOHHAS TUTAMEHHAS CIICKTPOMETPUS
MeTo/1bI MOATOTOBKH MPOO: BHITIAPUBAHUE, COPOITMOHHOE KOHIICHTPHPOBAHUE, CYX0€ UM MOK-
poe 030JIeHHE.
Hcnonszyemoe 000pynoBaHue U peakTuBbI: coryiacHo 1. 3.1-3.3 nacrosmieli MeToauku.
3. Moaeab u3mMepeHus:

C - 1 )Cu3,u.
VZ
rae C — KOHIICHTpaIlus OHA MeTajuia B Ipooe, MF/):[M3,
C5,, — I3MEPEHHAS KOHIICHTPAIIHS MOHA METaJUla B KOHIICHTpATe, M/,
V1 — ucxomHbIi 00BEM MPOOHI, CM3,
V> —00beM KOHILIEHTPATA, em’.

4. Pe3yabTaThbl H3MEpPEHH:
Pesynmprar n3aMepeHus npencTaBisieTcs B BUIS

c-4%

i= N
I'1e N — KoJMM4ecTBO HE3aBUCHUMBIX U3MEPCHUH, N=2.
5. AHaJIM3 BXOJHBIX BeJIHYHH.

Bxoa- | 1) O6vem meproco yurunopa

Has Tun HeonpeneaeHnocru: B

Beym- | Bua pacnpeneneHusi: TpeyroiabHOE
YHHA OueHeHHoe 3HaYeHue:. Vi

Vi Jlormyckaemast oTpemHOCTh U3MepeHust 00beMa MepHBIM ITHHApoM 3-500-2 mo
I'OCT 1770-74 cocrapmsiet 5 em”.
s V,=500 em® u(Vy)= i =2,04 (CM3),

76

2)Ilonpaska no o6vemy Ha memnepamypy

Tun HeonpenejseHnocru: B

Bua pacnpenesieHusi: IpsMOYToJIbHOE

OneHeHHoe 3HauyeHue. Vq

HNuTepBa, B KOTOPOM HAXOJAUTCH 3HAYEHHE BXO/IHON BeJUYUHBI:

[Tocyna xkanmbpoBaHa npu TemIepaType 20°C, korna B nabopaTtopuu TemIeparypa Ko-
ne6nercs 20+5°C, To HEOTPEAETICHHOCTD BBI3BAHHYIO ATUM 3(PPEKTOM, MOKHO BBIUHC-
JMTH UCXOJIS U3 YKA3aHHOTO JHana3oHa TeMiepaTyp u koddduimenra o0beMHOTO pac-
umpenus pasHoro 2,1:10%C™,

uv) = V x2140“C Dt o = 500,14 * »6
e e

u(Vy) = y/u(Vy)? +u(v,)?

Just Vi=500 cum® U(V,) = Ju(Vy)? +u(V,)? =+/2,04% +0,308% = 2,06 (cm’)

= 0,303(cx?)

sC.
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Bxon-
Has
BEJIU-
yyUHA
Vo

1) Ob6vem mephoil konbvl

Tun HeonpeneneHnocru: B

Buj pacnpenesieHusi: TpeyroibHOE

OueHeHHoe 3HaYeHHE. Vo

Homyckaemast TIOTPEIIHOCTL H3MEPEHNA o0beMa MepHO# koi100it 2-25-2 mo 'OCT 1770-
74 cocrasiser 0,06 e,

s V=25 oM’ 0,08

U(VZ’): -/

J6

2)Ilonpaska no o6vemy Ha memnepamypy

Tun HeonpeaejseHnocru: B

Bun pacnpeaeseHus: npsMOyrojbHOE

OneHeHHoe 3HaYeHHue. Vo

HNuTepBaji, B KOTOPOM HAXOJUTCS 3HAYEHHUE BXOIHOI BeJMYHUHBI:

[Tocyna xanubpoBaHa npu TemMmeparype 20°C, korna B naboparopuu TemmepaTypa Ko-

neGnercst 20+5°C, To HEONPEAETICHHOCTh BBI3BAHHYIO ATUM 3(PPEKTOM, MOKHO BBIYHUC-

JMTH UCXOIS 3 YKa3aHHOTO JHana3oHa TeMieparyp u koddduimenra o0beMHOTo pac-

LIUPEHUS PABHOTO 2,1-10%°C™,
_V,140CTHDt

U(Vt) -

cM
V3

= 0,024 (cv?),

251456

V3

=0,015(cn®)

u(V;) = Ju(V,)? +u(v,,)*

Tt V=500 en® U(V,) =Ju(V,)? +u(V,)? =+/0,0242 +0,015? = 0,028 (cm’)

Bxon-
Hast
BCJIN-
YHHAa.
CI/I3M.

H3mepennasn konyenmpayus uoHa Memaiuia 6 pacmeope

Tun HeonmpeaeaeHHOCTH: A.

Buj pacnpenesienusi: HopMaJbHOe, NpH A0BepuTeIbHON BepoaTHocTH 0,95
Onenennoe 3HaueHue. C,y

1)KoHIIeHTpalK0 HOHA METaJlIa B pACTBOPE OMPEICIIAIOT 10 hopMyIie

Usm.

cC = % (mr/nv®)

rae A —u3MepeHHas BeIuurnHa abcopOLun pacTBopa,
b — yriosoii ko3¢ duiment.
J1s SKCTIEpUMEHTAIBHBIX JAHHBIX MPOBEACH PErPECCHOHHBIN aHalN3, BbI-
BE/ICHO YpaBHEHHE, a TAaKXKe MPOBEpEHa CTATUCTHIECKAas 3HAYUMOCTh KOdpum-
€HTOB PErpeccHu. YpaBHEHUE PErPECCUH MOTYY€HO METOIOM HauMEHBIIUX KBaJ-

paroB.
é.C|2é.Ac é.C|é.CAc néCiAc_éCiéAc
— =l i=1 i=1 =1 b= _iz i=1 =1
n n ’ n n "2
ng c:- Qe ngc’-gac?
i=1 €i-1 9 i ei-1 9

[TpoBepky 3HaUUMOCTH K0d(ppuiineHTa «a» mpoBOAMIH 10 Kputepuio CThIOqeHTA:
4
=-—,rae

a

t

a

sC.
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ac’
S, = =L — ,TIe
n§ c2-Gac?
i=1 -1 @

Ci - KOHIIEHTpalus 3JIEMEHTa B i-TOM PacTBOPE;

N — yucio u3MepeHuit abcopOIMK OAHOTO PacTBOPA.

[Tockonbky HamMH OBLJIO OKa3aHO, YTO @ CTATHUCTHYeCKH He3HaunMm, S,=0, YpaBHeHue
perpeccuu npuHsuio Bua C=bA, a kosdpduieHT b paccunThiBamm Kak

n
[o]

a CA
b:iﬂ

n
[o]

ac’

i=1
HeomnpeneneHHOCTh cojiepkaHusl B pacTBOPE MOHA METallIa, OTPELSIIAIEMOTO 0 IPajiyr-
poBOYHOMY rpaduKy, 00ycioBieHa U3MeHIHBOCTEIO 4. C yaeroM Toro, uto Si=0,

2
42, s(h)
A =1

u(C

usm., b2
rae S — CTaHAapTHOE OTKIOHEHUE PAa3HOCTEH MEXIy SKCIIEPHUMEHTAIBHBIMH U TIPe/ICKa-
3anHbIMU BemmauHamu (st C)

S — cTaHAapTHAS HEONPEAEICHHOCTD YIIIOBOTO KOA(PPHUIINEHTA;

N — KOJIMYECTBO MapaJUIeIbHBIX OTpeIeIeHu, N=2.

S):

rac

E% =

M — 4KCII0 TOYEK Ha rpaduke (YUCIO CTaHAAPTOB, YMHOKEHHOE Ha KOJMYECTBO Mapa-
JICTIBHBIX U3MEPCHHIA).

nf32

E% = m m
”%i(:iwi_(éi(:meZ

i=1 i=1
rae S—ocrarky.

Be-
JINYN
Ha!
pac-
XO0X-

Tun HeonmpeaeseHHOCTH: A

Buj pacnpenesienusi: HopMaJbHOe, NpH A0BepuTeIbLHON BeposiTHocTH 0,95
Ouenennoe 3nauenue:. 0

HHTepBaj, B KOTOPOM HAXOAUTCS 3HAYEHHE BXOHOU BeJIUYHHBI

Or1eHKa ICTOYHUKOB HEOTIPENEIICHHOCTH, 00YCIOBICHHBIX | IEUCTBUSIMU UCIIBITATEIS U

JCHHC

sC.
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JIPYTEMH HEHM3BECTHBIMH (PaKTOpaMH, MPOBOIUTCS HA OCHOBAaHHUH TPEIea MOBTOPSEMO-
CTH I'y AJIs1 IBYX NapaJUIeTIbHBIX ONPEAEICHUH COTIaCHO pa3paboTaHHOH MeToauKH.
CraHagapTHasi HeonpeaAeJleHHOCTD!

= Sr

pacxooico.

6. Koppeasiuun

BxonHble BenMU4MHBI HEKOPPETUPOBAHBI

7. CymmapHasi Heonipe/1eJIeHHOCTh

Tak Kak MOZEJb U3MEPEHHS MPEICTABIAET COOO0 MPOU3BEACHUS U YaCTHBIE HEKOPPEIUPOBaH-
HBIX BEJIMYUH, CyMMapHas HEONPEAEICHHOCTh MOXKET OBbITh MPECTaBICHA B BUE:

(V)0  auV,)o  a(C,,)0 0. O
e R I N I N T A T

8. PacuumpeHHasi HeonpeaeJeHHOCTh

Koaddunment oxpata 1y1st BeIOpanHO# noBeputenpHol BepostHocTu 0,95 k=2. Pacumpennas
HEOTIPEICIICHHOCTh OTIPEIEIeHNs] KOHIICHTPAIMU NOHA METaJlIa B BOJHOM MaTpHIle, TAKM 00pa-
30M, paBHa!

U: k'u(CusM.)

9. MoaHbIii pe3yJbTaT H3MepeHus
[TonHBIHA pe3ynbTaT U3MEPEHUS NPENCTABIAIOT B BUIE

usw —ZU(Cusw )

sC.




Bromxer HeonpeeIeHHOCTH

Bxopgnas Bemm- Enn- Oue- | HUu- Tun Pacnopene- Cran- Bxian IIpo-
guHa X| HUIIA | HEH- | Tep- | HEOm- | JICHWE Be- | JapTHas | HEOM- | MEHT-
u3me- HOE | Bajl | pede- | pOSATHO- | Heompe- | perde- HBIN
peHust | 3Ha- JIeH- cTe TeTIeH- JeH- | BKIAN,
YeHUe HOCTH HOCTh | HOCTH %
u(x) u(y:)
O6bem MepHOTO oM® B TPEYroib-
nmwtrHApa Vi HOE Mps-
MOYTOJIb-
HOE
O6bem MepHOI cM° B TPEYroib-
KOJIOBI V> HOE TIpsI-
MOYTOJIb-
HOE
Pacxoxnenne mr/am° 0 A HOpMaJTb-
HOE
W3mepennast mr/am° A HOpMaJlb-
KOHIICHTPALs HOE
HMOHa MeTajuia B
pactBope Cusy
CymMMmapHasi Heonpe/1e1eHHOCTh
2 ) .2
=0 0T PG ) e
1 g \Z %] Con (%] wsn. @
PacimmpenHasi Heonpe/ae1eHHOCTh
U=k-u(Cy;,.)= mr/av>;

IMoanblii pe3yabraT u3mepenus: (

) /v nipu oBe-

I+

putenbHO# BepositHocTH 0,95, k=2
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IIpuMmep pacuera

Bromxer HeonpeneIeHHOCTH

Bxongnas Benn- Enn- Or1e- Nn- Tun Pacmpe- Cran- Bximan IIpo-
quHa X HUIIA | HEH- | TepBaJ | HEOIN- | JAEJCHWE | JapTHas | HEompe- | IICHT-
n3Me- HOE pene- | Beposr- HEOII- JleIIeH~ HBII
peHHst | 3Ha- JIeH- HOCTEH pene- HOCTH | BKJIAJ,
YCHUE HOCTH JIeH- u(y:) %
HOCTB
u(x)
O6bem MepHOTO cM° 500 - B Tpe- 2,08
nmwtrHApa Vi YTOJIbHOE
PsIMO-
YroJIbHOE 0,00416 7,53
OGbeM MepHOH |  cM° 25 - B Tpe- 0,028 | 0,00112 | 2,03
KOJIOBI V> YTOJIbHOE
PsIMO-
YTOJILHOE
Pacxoxnenue Mr/am® 0 1,11% A HOD- 0,0022
MaJIbHOE 0,038939 | 70,52
Vi3MepenHas mr/ov® | 0,2 A mop- | 00077 | 0011 | 19,92
KOHIICHTPALUs MaJIbHOE
MOHA MeTajUa B
pactBope Cysy
Hroro: | 0,055219 | 100

CyMMapHaﬂ HEOMPEIACJACHHOCTD

2 2 2
a" O el DACXOIC
u(Cu3u u3u (VZ ' u311 ) x + [—0 _O OOBl(MF/HM )
V ﬂ V Cu3 v @ uz. ﬂ
PacumpeHHaﬂ HEOMPEaACJICHHOCTDb

U=k-U(Cyz.)= 0,016 mr/mm?;

Noansiii pesyabrar m3mepennst: (0,2 +0,016 ) Mr/ivM> [IpH IOBEPHTEIBHON BEPOSTHOCTH
0,95, k=2

sC.




