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TOCYJAPCTBEHHBIN KOMUTET POCCUMCKOU ®EJIEPALINU
IO OXPAHE OKPYKAIOIIEN CPEJIbI

YTBEPXJIAIO
3amMecTUTENb [Ipencenarens
l'ocynapcrBennoro komurera PO mno
OXpaHe OKpY Karolleil cpeabl

A.A. ConoBbSHOB
21 mapra 1997 r.

KOJIMYECTBEHHBII XUMHUUYECKHWI AHAJIN3 BOJI

METOJIAKA BBITTOJTHEHWS N3MEPEHUN
MACCOBOW KOHIIEHTPAIINU KAJILIHST
B MIPOBAX MPUPOIHBIX 1 OUMIIEHHBIX CTOYHBIX
BOJI TATPUMETPUYECKHAM METOJIOM

MHJ ® 14.1:2.95-97

MeToauka gonyuieHa s 1ejeii rocy1apcTBeHHOT0 YKOJOTHYECKOro KOHTPOJIs

MOCKBA 1997 r.
(m3nanme 2004 r.)

1. BBEAEHHUE

Hacrosimuii JOKyMEHT yCTaHAaBIUBAET METOANKY KOJMYECTBEHHOTO XMMHUYECKOTO aHAIIM3a mpod
IPUPOJHBIX M OUYMIICHHBIX CTOYHBIX BOJ JUISl ONpENENICHHS B HHMX MAacCOBOM KOHIEHTpaluu
Kajgpliis B auamnasoHe oT 1,0 mo 100 MF/,Z[M3 TUTPUMETPUYECKUM MeToJoM Oe3 pa3baBlieHUs u
KOHIICHTPUPOBAHUS MTPOOBI.

Ecniu maccoBasi KOHIIGHTpalus KalbllUs B aHAIU3UPYEMOH TMpoOe MPEBBIIIACT BEPXHIOIO
TpaHMIly, JOIMYyCKaeTcs pa3z0aBiieHHe NPOOBI JUCTHILUIMPOBAHHOM BOJOM TakKMM 00pa3oMm, 4TOOBI
KOHIICHTpAIUs KaJbIMs COOTBETCTBOBAJIA PEriIaMEHTUPOBAHHOMY JHAIa30HY .

OnpeiesieHnI0 MEIaloT MYTHOCTh, IIBETHOCTh, a TaK)K€ HOHBI META/UIOB: amtoMmuHus (> 10
M/, xkenesa (> 10 mr/av’), memu (> 0,05 mr/am’), koGanbTa u Hukerst (> 0,1 Mr/am’), BbI3biBas
HEYETKOE M3MEHEHUE OKpPAacKh B TOYKE SKBUBAJICHTHOCTH. Jlpyrue KaTHOHBI (CBUHEN, KaJMHH,
maprasen; (II), muHK, cTpoHUUMH, Gapuii) MOTYT YaCTUYHO TUTPOBATHCS BMECTE C KaJbIUEM U
MOBBILIATH pacxoj TpuiioHa b.

Maruuii B yCIIOBUSIX aHAIN3a OCAKIACTCS B BUJIE TUIPOKCHIA ¥ HE MEIIAET OMPECIICHUIO.

YcrpaHneHue Melaruuyx BIUSHUN OCYIIECTBIIAECTCS B COOTBETCTBUU ¢ 1. 10.

2. IPUHIUITI METOJA

TutpuMeTpuYecKnii METOX OIpPENEICHUsI MacCOBOM KOHILEHTPAaLMM KaJbLAsA OCHOBAaH Ha €ro
CHOCOOHOCTH 00pPa30BBIBATH C TPWJIOHOM b ManoIucconMUpOBaHHOE, YCTOHYMBOE B ILIETOYHOU
cpene coenuHenue. KoHeyHass ToYka THUTPOBaHMS OIPEAEIAETCS 10 H3MEHEHHIO OKpacKd
UHUKaTopa (MypeKCHIa) U3 pO30BOil B KpacHO-(pHoseTOBYIO. /{11 yBeIn4YeHUs YeTKOCTH Iepexoia
OKpAacKU TNPEANOYTUTEIbHEE HCIOIb30BAaTh CMEUIAHHBIM WHAMKATOp (MypeKcua + Ha(TOIOBBIN
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3enéuslii b). [Ipu 5ToM B KOHEYHON TOUKE TUTPOBAHHS OKpacka U3MEHSETCS OT TPSA3HO-3EICHOM 710
CUHEH.

3. MPUIIACAHHBIE XAPAKTEPMCTUKA MOTPEINHOCTH W3MEPEHMII U EE
COCTABJISIIOLIUX

Hacrosimas Meronuka oOecrieyuBaeT MOJIydYE€HHE pPEe3yJIbTaTOB aHaIM3a C MOTPELIHOCThIO, HE
IpeBbILIAIOIIEH 3HAUYeHUH, TPUBEAEHHBIX B Tabaule 1.

3HaueHUs N0Ka3aTelsl TOUHOCTH METOUKH UCIIOJIB3YIOT IIPU:

- 0()OpMIIEHHH PE3YIbTATOB aHAJIN3A, BbIJaBAEMBIX J1a0OpaToOpueH;

- OLICHKE JIeSITEeIbHOCTH J1a00opaTopuii Ha Ka4eCTBO MPOBECHUS UCTIBITAHUH;

- OIICHKE BO3MOXKHOCTH HCIIOJIb30BAHUS PE3yJbTAaTOB aHAIW3a MPU peanu3alii METOIUKU B
KOHKpPETHOH JIabOpaToOpuH.

Tabmumna 1
I[I/IaHa?»OH HSMepeHI/Iﬁ, 3HAUYECHU TOKa3aTeJIen TOYHOCTH, IOBTOPACMOCTHU, BOCITPONU3BOANUMOCTH,
IIPaBUIILHOCTH
Ilokazarens
Ilokazarenb Tloxazarens
TToka3arens TIPaBUIBHOCTH
o HOBTOpHeMOCTI/I BOCl'IpOI/BBOLlI/IMOCTI/I
Jnama3oH u3MepeHnii | TOYHOCTH (TPaHULIBI (TpaHuUIIBI
. . (oTHOCHUTETBHOE (oTHOCHUTETBHOE .
MacCOBOM OTHOCHTCIIHLHOM OTHOCHTEIIHbHOM
CPEIHEKBAIPATUICCKOE| CPEIHEKBAAPATHIECKOS .
KOHIICHTPAINH MIOTPEUTHOCTH TIPU CHCTEMaTHYECKOM
OTKJIOHEHHUE OTKJIOHEHUE
KaJIbIHs, MT/IM BEPOSITHOCTH TOTPENTHOCTH TPH
- o MTOBTOPSIEMOCTH), BOCIIPOU3BOJAMMOCTH),
P =10,95), £5, % o o BEpPOSTHOCTH
Or 70 Or» 70 P =0,95), +5., %
ot 1,0 1o 2,0 BKIIL. 25 8 12 5
¢B. 2,0 10 10,0 Bk 15 5 7 5
cB. 10,0 o 100,0 B 11 3 5 5

4. CPEJICTBA U3MEPEHUI, BCIOMOT'ATEJBHBIE YCTPOUCTBA, PEAKTUBBI
N MATEPHUAJIbI

4.1. CpeacrBa u3mMepeHui

Becel 1abopatopHbie o01iero HazHaueHus ¢ HaunOonpmuM npeaeaom  ['OCT 24104-2001
B3BemuBannst 200 r 1 neHoi HanMmensinero genenns 0,1 mr rodoro
TUTA
Becr1 mabopatopHbie o01iero HazHadeHus ¢ HaunbobmuM npeaenom  ['OCT 24104-2001
B3BemuBanus 200 r ¥ neHoil HauMeHsIero nejaesus 10 Mr Jiro0oro
THIIA
CO c aTTecToOBaHHBIM COJIEP)KAHUEM KaJbIUS C MOTPEITHOCTHIO HE
6omee 1 % npu P = 0,95
KonGs! MepHBIE, HATMBHBIE I'oCT 1770
2-500-2
[Iunerku rpagyupoBaHHbIE I'OCT 29227
1(3)-1-2-1
1(3)-1-2-2
1(3)-2-2-5
IIunerku ¢ ogHOM METKOM T'OCT 29169
2-2-10
2-2-25
2-2-50
2-2-100
broperku I'OCT 29251
1-1-2-2-0,01
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1-3-2-25-0,1

HunauHapsl MEpHBIE UM MEH3YPKH I'oCT 1770
1(3)-25

1(3)-50

1(3)-500

1(3)-1000

4.2. BcnomoraresbHbIe YyCTPOiiCTBA

[lnuTku >nexTpuueckue ¢ 3akpbITod cnupanbio u peryaupyemoir ['OCT 14919
MOIITHOCTBIO HarpeBa
HIka¢ cymmnbHBINA 7a00paTOPHBIA ¢ TeMnepaTypoit Harpesa 0 130
°C
CrakaHUWKH 17151 B3BEIIMBAHUS (OIOKCHI) I'OCT 25336
CB-14/18
CB-34/12
CrakaHbl XUMHYECKHE I'OCT 25336
B-1-100 XC
B-1-250 XC
B-1-1000 TXC
Koi0bI kKoHHYECKHE WITH UIOCKOJOHHBIE T'OCT 25336
Ku-2-250-34 TXC
KH-2-500-40 TC
Crynka dapdoposas ¢ mectuxom Ne 2 (3) I'OCT 9147
Kononka xpomatorpaduueckas quamerpom 1,5 - 2,0 cm
u anuHoM 25 - 30 cm
Crekio yacoBoe 1uaMeTpom S - 7 cMm
[Tpubop Bakyymuoro ¢unstpoBanus [IBD-35 nnu [IBD-47 TY-3616-001-32953279-
97

CpencrBa U3MepeHUi TOJKHBI OBITh TIOBEPEHBI B yCTaHOBIICHHBIE CPOKH.

JlonmyckaeTcsi WCHOJBb30BaHUE JIPYI'MX, B TOM 4YHCIE HMIOPTHBIX, CPEICTB H3MEPEHUH H
BCIIOMOTaTeJIbHBIX YCTPOUCTB € XapaKTEPUCTUKAMU HE XyXK€e, YEM Y IPUBEJIEHHBIX B 1.1 4.1 u 4.2.

4.3. PeakTHBBI M MaTepHAJIbI

Hunarpuesas conb sTuneHanaMuH-N, N, N’ N-teTpaykcycHOI I'OCT 10652
KHUCIIOTHI, quruapart (Tpuiiod b, kommiekcon I11)
[{uHk rpaHyIMpOBaHHBIN I'OCT 989
XJiopug aMMOHHUS T'OCT 3773
AMMUak BOJHbBIN, KOHIIEHTPUPOBAaHHBIN I'oCT 3760
Xiopug HaTpust I'OCT 4233
I'unpoxcun HaTpus I'OCT 4328
Cynbsbun HaTpust I'OCT 2053
WIH TUDTHIIUTHOKapOaMaT HaTpUs T'OCT 8864
Consnas kuciora I'OCT 3118
I'unpoxcunaMuHa THAPOXIOPUL] I'OCT 5456
Mypexkcun (myprypaT aMMOHUS ) TV 6-09-1657
HadTonossiii 3enensiii b TV 6-09-3542-84
Opuroxpom depHbIiil T (XpOMOTeH YepHBII) TV 6-09-1760-87
YTroJib aKTUBUPOBaHHBIN I'OCT 6217
bymara nnaukatopHas yHuBepcalbHas TV 6-09-1181
@unbTpel MeMOpanHbie Bnaaunop tuna MOAC-MA TV 6-55-221-1029-89

nmu MOAC-0C-2 (0,45 mxm)
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win GUIbTpbI OyMaXkHbIE 00€330JICHHbIE TY 6-09-1678
«CUHSS ICHTa»

Bopa nuctuiinpoBanHas T'OCT 6709

Bce PCaKTHUBBI, UCITIOJB3YCMEIC IJIA aHalln3a, JOJIKHbBI OBITh KBaJ'II/I(bI/IKaIII/II/I q.1.a. U1K X.Y.
I[OHyCKaeTCH HCIIOJIb30BAHUC PCAKTUBOB, U3Ir'OTOBJICHHBIX 10 ﬂperﬁ HOpMaTI/IBHO—TeXHI/IquKOﬁ
AOKYMCHTAallMK, B TOM YHCJIC UMIIOPTHBIX, C KBB,J'II/I(l)I/IKElIIHGfI HC HMIXKXC 4.1.4a.

5. TPEBOBAHMUSA BE3OITACHOCTH

5.1. Ilpu BBINOJIHEHUH AHAJIU30B HEOOXOAUMO COOJIOAATh TPEOOBaHMS TEXHUKU O€30MacCHOCTH
npu pabote ¢ xumudeckumu peaktuBamu o 'OCT 12.1.007.

5.2. DnekTpobe30macHoCTh NpHU paboTe ¢ 3IeKTpoycTaHoBKamu obOecneunBaercs mo ['OCT
12.1.019.

5.3. Opranmzanus o0ydeHusi pabortatommx Oe3omacHocTH Tpyaa mnposogurcs mo ['OCT
12.0.004.

5.4. Tlomemenne nabopaTopud JOJDKHO  COOTBETCTBOBATH TPEOOBAHMSIM  IOXKapHOM
6e3onacHoctu mo 'OCT 12.1.004 u umets cpencta noxxkapotyuenus no 'OCT 12.4.009.

6. TPEBOBAHMUSA K KBAJIMOUKALIUU OIIEPATOPOB

BoimonHenue u3MepeHM MOXKET MPOU3BOAMTH XHMHUK-AHAJIUTHUK, BIAJCIOUIMA TEXHUKOM
TUTPUMETPUUECKOI0 METOJ1a aHAJIN3A.

7. YCJIOBUS N3MEPEHUM

[Tpu BBITONTHEHNH W3MEPEHUH B Ta00paTOPHH JODKHBI OBITH COOTIOICHBI CIIEAYIONINE yCIOBHS:

TEeMIIepaTypa OKpYKaIOIIETO BO3LyXa (22+6) °C;

aTMocQepHOe JTaBICHHE (84 - 106) klla;

OTHOCUTEJIbHAS BIIAXKHOCTh He Oomnee 80 % mpu
temriepatype 25 °C;

4acToTa MepeMEHHOr0 TOKa 50£1) I'm;

HanpsHKEHUE B CETH (220 £22) B.

8. OTBOP U XPAHEHMUE IIPOb

8.1. OTOop npob mpousBoautcs B coorBeTcTBUU ¢ TpeboBanusimu 'OCT P 51592-2000 «Boga.
OO6u1e TpeboBaHuUsS K 0TOOPY MPOO».

8.2. ITlocyny, mpenHa3HadeHHYIO s OTOOpa M XpaHEHUs MpoO, MPOMBIBAIOT PacTBOPOM
COJISTHOM KHUCIIOTHI 1:1, a 3aTeM AUCTHIUIMPOBAHHON BOJIOM.

8.3. IIpo6sI Boabl 0TOMpaIOT B cTeKIssHHBIe OyThutd. [Ipu ¢unbTpoBanuu vepes a000i GuibTp
nepBbIe MOPIUHU (GUIBTPaATa OTOPACHIBAOT.

OGBeM 0TGHPaEMOii TIPOOBI TOIDKEH OBITH He MeHee 300 eM’.

8.4. IIpoObI HE KOHCEPBUPYIOT, XPAHAT MPU KOMHATHOHM TeMIiepaType He 0ojee 6 MecsIIeB.

Ecnu B nmepuoa xpaHeHus B poOe BhINAI 0CaJA0K KapOOHATa KaJbLUs, HETIOCPEACTBEHHO Tepes
aHaJM30M ero pactBopstoT npubasienuem 0,5 - 1 cM’ KOHIICHTPUPOBAHHOW COJISTHOM KHUCJOTBHI,
IpeBapUTENbHO MEPEIUB ¢ TIOMOIIBI0 CH(OHA MPO3PAUHBINA CIIOM HAJl OCAIKOM B YHUCTYIO CYXYIO
CKJISIHKY. 3aTeM MepesuThIi pacTBOP M KUJKOCTb C PACTBOPEHHBIM OCAJKOM COEAMHSIOT BMECTE U
HelTpanu3yroT 20 % pacTBOpoM T'MApOKCHIA HATpuUs, 100ABIAsA €ro Mo KamisiM U KoHTposupys pH
10 MHIUKATOPHOMN Oymare.

8.5. Ilpu oTrbope mpod cocTaBisieTcsi COMPOBOAUTENBHBIN JOKYMEHT IO YTBEPKICHHOM (popme, B
KOTOPOM YKa3bIBaeTCs:

- LIeJTb aHAJIN3a, TIPEATOIaraeMble 3arps3HUTENH;

- MECTO, BpeMs 0TOOpa;

- HOMep MpoOkI;
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- TOJDKHOCTB, (haMUIIUs OTOMparoLiero mpooy, naTa.
9. MOJArOTOBKA K BBIIIOJHEHUIO U3MEPEHU

9.1. IlpuroToB/jieHHe PACTBOPOB U PEAKTHBOB

9.1.1. Pacmeop mpunona b ¢ konuyenmpavueii 0,02 Monw/Om’ Ikeusanenma.

3,72 T TpunoHa b pactBopsior B | AM’ AMCTHITHPOBAHHON BOABL TOUHYIO KOHIIEHTDAIIHIO
pacTBOpa yCTaHABIMBAIOT 10 CTAaHAAPTHOMY PacTBOPY XJIOpHAa LIMHKA, KaK OIMCAaHOo B 1. 9.2.

PacTBOop XpaHAT B MOJUATUICHOBOW Tmocyne He Oonee 6 MecsleB, MPOBEPSIOT €ro
KOHIICHTPAIMIO HE pexe | paza B MecsIl.

9.1.2. Pacmeop xnopuda yunka c konyenmpayueii 0,02 mons/Om’ skeusanenma.

0,35 r MeTauIMYecKOro ILMHKAa CMAyuBalOT HEOOJIBIIUM KOJIMYECTBOM KOHLEHTPUPOBAHHOMN
COJITHOM KHCIIOTBI M CeHYyac XK€ MPOMBIBAIOT IUCTWUIMPOBAHHOM Boaou. LluHk cymar B
cymmisHOM mmkady mpu 105 °C B Teuenme | 4, 3aTeM OXJIaXMAIOT W B3BEHIMBAIOT HAa
71a00paTOPHBIX BEcax ¢ TOYHOCTHIO 110 0,1 mr.

HaBecky IHMHKA MOMEIAIOT B MEPHYIO KO0y BMecTHMOCThIO 500 CM’, B KOTOPYIO
MpeBapUTEIbHO BHOCAT 10 - 15 cM® JHCTHIUIHPOBAHHOH BOABI H 1,5 cM’ KOHIIGHTPHPOBAHHO!M
COJISTHOM KUCIOTHI. LIMHK pacTBOpSIOT, MOcie 4ero o0beM pacTBOpa JAOBOJAAT 10 METKH Ha Kojbe
JUACTUJIIMPOBAHHOU BOJOM.

PaccunThIBalOT MOJSPHYIO KOHIIEHTPAIMIO SKBHBAJEHTa pacTBopa xjopunaa muHKa Cy (1/2
ZnCly), Mmois /M, 1o hopmyie:

_ 21000
™ 3269V

IZI€ a - HaBeCKa METAJUIMYECKOTO 1IMHKa, T;

32,69 - mosnsipHas Macca SKBUBaJICHTA Zn2+, I/MOJIb;

V - 06bEM MepHOIi KOIOBL, CM.

PactBop xn0praa HMHKA XpaHAT B IUIOTHO 3aKPBITOM CTEKJISTHHOM MU MOJMATUICHOBOH IIOCY e
He OoJiee 2 MecsLEeB.

9.1.3. Bygpepnwrit pacmeop NH,CI + NH,OH.

7,0 T XJOpuaa aMMOHHS PAcCTBOPSIOT B MEpPHOHM Koyioe BMecTUMOCThIO 500 cv® B 100 oM’
JUCTUUTUPOBAHHOMN BOJBI M T0OABIAIOT 75 M KOHIICHTPUPOBAHHOTO pacTBopa amMmuaka. O0bem
pacTBOpa AOBOJAT 10 METKU Ha KOJIO€ TUCTUIUIMPOBAHHOM BOJOH U THIATEIBHO MEPEMENINBAIOT.

BydepHslii pacTBOp XpaHAT B CTEKIITHHON MIIH MOJIMATUIICHOBOW TOCy1e HE Oosiee 2 MECsIIeB.

9.1.4. Hnouxamop spuoxpom uepnwtir T.

0,5 r spuoxpoma uepHoro T TmiarenpHO pacThparoT B cTynke ¢ 50 r xjopuzpa HaTpus.
Hcnonb3yroT npu onpeesieHu TOYHOW KOHUEHTPAILMKU pacTBOpa TpuiioHa b.

9.1.5. Hnouxamop mypexcuo.

0,2 r mypekcuna u 0,5 r HadromoBoro 3eneroro b (wu 0,2 T TONBKO MypeKCHIa) TIIATEIHHO
pactuparoT B ctynke co 100 r xyopuaa HaTpusi.

WNHnukaTopsl ycTOWYUBEI B Te4eHHE | rojia MpU XpaHEHUU B TEMHOMN CKJISTHKE.

9.1.6. Pacmeop zudopoxcuoa nampus, 20 %.

20 r NaOH pactBopsiroT B 80 ¢M° AHCTHIIMPOBAHHON BOJL.

9.1.7. Pacmeop zudopoxcuoa nampus, 8 %.

40 r NaOH pactBopsitoT B 460 cM® IHCTHIUIMPOBAHHON BOJBL.

9.1.8. Pacmeop zudopoxcuoa nampus, 0,4 %.

2 r NaOH pacrBopstior B 500 cM® JMCTHITHPOBAHHOM BOIBI. PacTBOPHI MHAPOKCHIA HATPHS
YCTOMYMBBI ITPY XPAHEHUU B IUIOTHO 3aKPHITON MOJUATUIICHOBOU MTOCY/IE B TEUEHUE 2 MECSIIEB.

9.1.9. Pacmeop cyavgpuoa nampus.

2 r cynbduaa HATPUA PacTBOPSIOT B 50 CM® AMCTHIUTMPOBAHHON BOABI XPAHAT B IUIOTHO
3aKpBITON MOJUATUIIEHOBOU MOCyJie He Oosiee 7 THEH.
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9.1.10. Pacmeop ousmunoumoxapoamama Hampus.

5 r auaTHUIAUTHOKapOaMaTa HaTpusl pacTBOpsIoT B 50 M JUCTUUINPOBAHHOM BOABI. XPaHAT HE
ooiiee 14 nuel.

9.1.11. Pacmeop 2udpoxnopuoa 2uopoKcuiamuna.

5 T THAPOXIOPHAA THAPOKCHIAMHUHA PACTBOPSIOT B 100 CM’ IUCTHIIIMPOBAHHOM BOBL XPaHST
He OoJiee 2 MecsIIEB.

9.1.12. Pacmeop conanoii kuciomsl, 1:3.

200 cm’ KOHIICHTPUPOBAHHOM COJITHOW KHUCJIOTHI cMmemuBaroT ¢ 600 cM’ JUACTUILTAPOBAHHOMN
BOJIbl. XpaHAT B IUIOTHO 3aKpbITOM Mocy e He 6onee 1 roaa.

9.1.13. AKmueupogaunHuwlil y20.b.

[ToaroToBKy aKTMBUPOBAHHOTO YIJIsSl OCYIIECTBIIAIOT B COOTBETCTBHUHM ¢ IIpunoxenuem A.

9.2. YcraHoBJIeHHE TOYHOI KOHIEHTPALMH PACTBOpa TpHJoHa b

B KOHHYECKYIO KONOY BMECTHMOCTBIO 250 cM® BHOCAT 10 cM’ pacTBOpa XJIOpHAa LMHKA (II.
9.1.2), K06GABIAIOT ANCTHIMPOBAHHON BOABI HpHOTM3MTENsHO 10 100 cM’, 5 cM GydepHoro
pactBopa u 10 - 15 mMr unaukatopa spuoxpoma uepHoro T. CopepkuMoe KOHUYECKOH KOJIOBI
THIATEJIBHO MEPEMEIINBAIOT U TUTPYIOT U3 OIOPETKH pacTBOPOM TpuiloHa b 10 mepexona okpacku
U3 KPacHOM B romy0ysro.

TutpoBanue MnoBTOpsAOT 2 - 3 pa3a U NpU OTCYTCTBHM PACcXOKIEHUS B 00bEeMax pacTBopa
tpuona b Gonee 0,05 cM’ 3a pesyNIbTaT IPHHHMAIOT CPEIHIOI0 BETHUHHY.

KonuenTparuio pactBopa TpuioHa b paccuuTsIBaioT o gopmyoe:

W
Cp = Cp —2,
by ';u;m

rae Cyp - KOHIIEHTpaIus pacTBopa Tpuiona b, MOJIB/ZIM” SKBUBAIICHTA;
Czn - KOHIIEHTpAIMs pacTBOpa XJIOpUJa [IMHKa, MOJTB/ M DKBUBAJICHTA,
Vi, - 00beM pacTBOpa TpuiioHa b, mormienmniero Ha TUTpOBaHueE, oM’
V7, - 00bEM pacTBOpa XJIOpUAA IUHKA, M.

10. YCTPAHEHUE MEIIAIOIIUX BJIIUSHAM

JUist ycTpaHEeHHs MEIIAOLIer0 BIMSHUS KAaTHOHOB METAJUIOB K IMpoOe mepea TUTPOBAHHEM
PUGABIIAIOT MACKUPYIOIHE peareHTsr: 0,5 CM’ pacTBOpa Cy/b(Haa HIN ANATHIIMTHOKApOaMaTa
Hatpust 1 0,5 cM® PacTBOPa IHAPOXJIOPH/IA THAPOKCHIAMHHA.

PesynbraTthl onpeneneHus MOTYT TakKe OBIThb HCKa)XE€Hbl B IPUCYTCTBMM 3HAYMTENbHBIX
konudectB aHuoHoB (HCOs', COs%, PO, SiO32'). JlJiss yMEHBIIIEHUST UX BIUSHUS TIPOOY CIemyeT
TUTPOBATH Cpazy Mocie 100aBIeHUs METOUH.

Melatoniee BIMSHUE B3BEIIEHHBIX M KOJUIOMJAHBIX BEIIECTB YCTPAHSIOT (UIBTPOBAHUEM
pOOBI.

Ecnmu mpoGa Boabl 3aMeTHO OKpamleHa 3a CYET NPHUCYTCTBHUS BELIECTB HPUPOAHOTO WU
AQHTPOIIOTEHHOTO MPOUCXOKICHHS, 3aTPyIHACTCS (PUKCAMSA KOHEYHON TOYKU TUTPOBaHHA. B sTOM
ciydae mpoOy mepej BHITOTHEHHEM aHaIu3a CIeAyeT MPOMyCTHTh CO CKOPOCTBIO 4 - 6 CM’/MHH
gyepe3 XpoMaTorpaduuecKyro KOJOHKY, 3aIl0JIHEHHYIO0 aKTHBHPOBAHHBIM yTiieM (BbIcoTa cios 12 -
15 cm). [epssie 25 - 30 oM’ poObI, MPOIIEIIIeH Yepe3 KOJOHKY, OTOpachIBaIOT.

Kak npaBuio, OKpalleHHblE COEIUHEHMSI AHTPOIOI€HHOTO MPOUCXOXKIECHUS COpOUpPYIOTCS
aKTUBUPOBAHHBIM YIJIEM NPAKTHYECKU MOJHOCThIO, B TO BpeMs KaK HPUPOAHOrO (TyMYyCOBBIE
BEIIECTBA) - JUILb YaCTUUHO. [Ipy BHICOKOI U HE yCTpaHsAEeMOM IIBETHOCTHU MPOOBI, 00YCIOBICHHON
I'YMYCOBBIMHU BEILIECTBAMH, OIpPEeIEHNEe KOHEUHOW TOYKM TUTPOBAHMS 3HAYMTEIBHO OOJieryaercs
UCTIOJIB30BaHUEM IS CPAaBHEHUSI IEPETUTPOBAHHOM MPOOBI 3TOM e BOABI (ITPOOBI-CBUICTEII).
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11. BBIITIOJITHEHUE U3MEPEHUI

11.1. Be10op yci10Buii THUTPOBAHUS

O06BEM mpoOBI BOJBI AJIsi OMpPECNICHUs KalblMsl BHIOMPAIOT MCXOMS M3 U3BECTHON BEITUYMHBI
0011ei )KECTKOCTH WUJIH 10 pe3yIbTaTaM OLEHOYHOI'O TUTPOBAHUS.

Ecnu BenmnumHa )XKECTKOCTH COCTABIIsIET MeHee 4 MMOJ‘IB/,I[M3, TO Ans aHanu3a Oepyt 100 CM3, 4 -
8 MMOITB/IM - 50 cM® i Gortee 8 MMOIIB/AM’ - 25 M’ IPOGBI BOIBL.

Jlns oueHouHoro tuTpoBaHus Oepyt 10 cM® Bombl, nobasmsior 0,2 oM 8 % pacTBopa
ruapokcuaa Hatpus, 10 - 15 Mr uHaukatopa Mypekcujaa M TUTPYIOT pacTBOpOM TpuiioHa b 1o
IEpPEeX0/la OKPACKM CO CMEIIAHHBIM HMHAMKATOPOM U3 TPSI3HO-3€JIEHOM B CHHIOO, a IIpHU
UCTIONIb30BaHUM TOJILKO MYpPEKCHIa - W3 pPO30BOM B KpacHO-(puoseroByto. [lo Benmnumue
U3pACXO0JI0OBAaHHOIO HAa THUTpPOBaHME O0beMa pacTBopa TpwioHa b BbIOMparoT U3 TaOnuubl 2
COOTBETCTBYIOIIUI 00BEM MPOOBI BOJIBI.

Ta0mnuua 2
O06Bem TpoOBI BOJIBI, PEKOMEHTYEMBIH 1JIs1 ONIPEIeTIeHUs KAJIBIIHS 10 Pe3yIbTaTaM OIICHOYHOTO
TUTPOBAHUA
OO6BeM H3PACXOIOBAHHOTO pacTBOpa TprioHa b, cm’ <2 2-4 4-8 > 8
PekoMeHTyeMblil 06beM MPOBEI, CM 100 50 25 10

B 3aBucHMMOCTH OT coaep)kKaHUs KaJbIMsS THTPOBAHUE MPOBOIAT W3 MHUKPOOIOPETKH WIH W3
6ropeTkn. Ecii o pesybTaTaM ONEHOYHOr0 THTPOBAHHMS oObeM TprioHa b Merbure 0,2 cM® M
KECTKOCTh MeHbIne 0,4 MMOJB/IM’ SKBUBAICHTA, HCIIONB3YIOT MHKPOOIOPETKY, B MPOTHBHOM
ciyd4ae - OIOpeTKy.

11.2. TuTpoBanue

B koHuueckyio koi0y OTMEpHBAIOT MUNETKOW TpeOyemblii o0beM MpoObl, MOBOIAT, €CIU
HE06Xx0MMo, 10 100 cM® JUCTHITHPOBAHHON BOJOM, Z0GABISIOT 2 cM° 8 % pacTBOpa THAPOKCHIA
Hatpusa, 0,1 - 0,2 r WHOUKAaTOpa MypeKcHIa U THUTPYIOT pacTBOpOM TpwioHa b 10 mepexona
OKpacKd CO CMEIIAHHBIM WHAMKATOPOM W3 TPSI3HO-3€IEHON B CHHIOI, a IMPH HCIOJIH30BAHUU
TOJILKO MYPEKCH/Ia - U3 PO30BOH B KPAaCHO-(hHOIETOBYIO.

[ToBTOpSIOT, THTPOBAHUE H, €CIM PACXOKACHUE MEXAYy NapaJIeNbHBIMH THTPOBAHUSMH HE
MPEBBIIIACT 3HAYCHUI, MPUBEJCHHBIX B Ta0nuie 3, 3a pe3ylbTaT MPUHUMAIOT Cpe/lHee 3HaueHue
o0bpéma TpuiioHa b. B mpoTuBHOM cilydae MOBTOPSIFOT TUTPOBAHWE IO MOJIYUYCHHS IOIYCTUMOTO
pPacXOoXKJIEHUS pe3yIbTaToB.

Ta0mnuma 3

JlomycTrMble pacXOKACHUS MEKIY MapauieNbHBIMA TUTPOBAHUSMHU B 3aBUCUMOCTH OT 00beMa
pactBopa TpuiioHa b

O6BeM M3PacX0IOBAHHOIO PACTBOPA TPHIIOHA B, cM’ <2 2-5 5-10 10- 15 > 15

Jlonmyctumoe pacxoxaeHue 00beMoB TpuiioHa b, o’ 0,04 0,05 0,1 0,2 0,3

12. OBPABOTKA PE3YJIbTATOB U3MEPEHUI

12.1. MaccoByr KOHIICHTPAIIMIO KalbIMsl B aHAIM3HPYyeMOW MpoOe BOJBI HAXOAAT IIO
dbopmynam:

L 2004°Cp W, 1000 Cp V1000
W HJIN ’ W

rae X uim X, - MacCoBasi KOHICHTPALMS KaJIbIUs B BOJE, MI/IM® MITH MMOJIB/IM® COOTBETCTBEHHO;
C,p - KOHLIEHTpalus pacTBOpa TpuioHa b, MOJIB/IM® SKBHBAJICHTA;
Vi, - 00beM pacTBOpa TpuiioHa b, U3pacxo10BaHHOTO HA TUTPOBAHHE MTPOOBI, oM’
V - 00beM poOBI BOABI, B3ATOH JIJIs ONIpEeICTICHUS, oM’

2
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20,04 - monsipHas Macca 3KBUBAJICHTA Ca2+, I/MOJIb.

Ecnm maccoBasi KOHIIEHTpanusi KaJblMsl B aHAIM3UPYEMOW MpOOE TMPEBBIIIACT BEPXHIOIO
rpanniy auamasona (100 mr/mM’), pasGaBIsiOT mpoOy ¢ TAKMM pacudeToM, YTOOBI MaccoBas
KOHIICHTpAIMsl KaJIbIIUSI BXOJWIA B PErJIAMEHTUPOBAHHBIN HUAMa30H, U BHITIOJHSIOT TUTPOBAHUE B
COOTBETCTBUHU € 1. 11.2.

B sToM ciydae MaccoBYr0 KOHIIEHTPAIMIO KaJbIMS B aHAIM3UPYEMOW MpoOe BOIbI X MU X,
HAXOMAT 1Mo GopmyIe:

Xununi, =X, 5
o
rae X, - MaccoBasi KOHIICHTpAIUs KaJbIUs B pa30aBICHHON NPOOE BOJIBI, MI/IM® HITH MMOJIB/IM®
COOTBETCTBCHHO;

V - 00beM JIMKBOTHI MMPOOBI BOABI, B3SATOM JIJIs1 pa30aBiIcHUs, CM3;

V), - 06beM IpoOBI BOMIBI TOCHE pa30aBiIeHuUs, oM.

12.2. 3a pesynprar aHanmmza X, NPUHUMAIOT CpelHee apu(METHUECKOE 3HAYCHHE IBYX
NapaJuleNIbHbIX ONpeaeneHui X, u Xa:

_ A tA
X, =

AJIs1 KOTOPBIX BBIMTOJIHACTCA CICAYIOIICE YCIIOBHUE!

E]

Ly -] < e (X + 00200 (1)

TJIe 7 - TIPEJIEIT TOBTOPSIEMOCTH, 3HAYCHHS KOTOPOTO MPUBECHBI B TaOIHUIIE 4.

[Tpu HeBbInoNHEHNHU ycioBUs (1) MOTYT OBITH UCIIOJIB30BAHBI METO/IBI IPOBEPKH MPUEMIIEMOCTH
pe3yJbTaTOB MapajuIeIbHBIX ONPENEIECHUN U YCTAaHOBJICHUS OKOHYATEIHLHOTO Pe3yibTaTa COTJIACHO
paznena S 'OCT P UCO 5725-6.

Tabnura 4

3HaveHus npezesna NoBTopsieMocT! pu BepositHocTu P = 0,95

Jwnamazon m3mepennit maccoBoii | IIpenen moBTopseMocTH (OTHOCHTEIEHOE 3HAYEHUE JTOITYCKAEMOTO PACXOXKICHUS
KOHIEHTPALHMH KATbIHS, MI/IIM MEX]Ty IBYMS pe3yJbTaTaM{ HapaJuIeTIbHBIX ONpeesIeH i), 1, %o

ot 1,0 1o 2,0 BKIIL 22

¢B. 2,0 1o 10,0 Bk 14

¢B. 10,0 7o 100,0 BKI. 8

PaCXO)KI[CHI/Ie MCXKAY pe3yjibTaTaMH aHajlin3a, MOJIYUYCHHBIMU B IBYX J'Ia60paTOpI/I$IX, HE JOJIXKHO
IIPEBLINIATL IIpEACiIa BOCIIPOU3BOAUMOCTH. HpI/I BBIIIOJIHCHHUHU 3TOI'O YCJIIOBUS IIPUCMIICMbI 00a
pe3yJibTaTa aHaJIM3a, U B KAaUCCTBC OKOHYATCIIBHOTO MOXKCT OBITH HCIOJIL30BAHO HX cpeanee
apHQ)MeTH‘IeCKOC 3HauYeHHE. SHAUCHUSA npeacita BOCIIpOU3BOAUMOCTU ITPHUBCICHBI B Ta6nnue 5.

TaOmuma 5

3HadeHus npezena BOCIPOU3BOIUMOCTH IpH BepositHocTH P = 0,95

[pexnen BOCIIpOU3BOANMOCTH (OTHOCUTENBHOE 3HAYCHHUE JOITYCKAeMOro
PaCXOXKICHUSI MEXY IBYMS pe3yJibTaTaMi U3MEPEHNUH, OTyuYeHHBIMU B
pas3HbIX Jaboparopusix), R, %

Jnama3zoH u3MepeHuid MaccoBou
KOHIGHTPALMH KAJTbIHS, MI/IM

ot 1,0 mo 2,0 BKIIL. 34
cB. 2,0 mo 10,0 BKII. 20
¢B. 10,0 7o 100,0 BKI. 14

[Tpu npeBbllIEHUH Tpeena BOCIPOU3BOAUMOCTH MOTYT OBITh MCIIOJBb30BaHbl METOABI OLEHKU
IIPUEMJIEMOCTH PE3yJIbTaTOB aHanu3a coryiacHo paszena 5 'OCT P UCO 5725-6.
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13. O®COPMJIEHHUE PE3YJIbTATOB AHAJIM3A

Pesynprar ananusza X, B JOKyMEHTaxX, MpeAyCMaTPUBAIOIIUX €0 UCIIOJIb30BAHNUE, MOXKET OBITH
IpeJCTaBJIEeH B BUJE:

X, A, P =095,

rae A - mokaszareiab TOYHOCTH METOAUKH.
3HavyeHne A pacCYUTHIBAIOT O (hopMyJe:

A=0018 X

3HavyeHue § npuBeaeHo B Tabnuue 1.

Ecim mpoBommiock pazbaBicHHe NMPOOBI BOJBI M3-3a MPEBBINICHUS MAacCOBON KOHIICHTPAIUU
KaJabI[Usl BEPXHEH TpaHUIBl [Uana3oHa, 3HAUYCHHWE O BBHIOMpAIOT W3 Tabiumbl | ams MaccoBoi
KOHIICHTPAIIMU KaJIbIIHsI B pa30aBIeHHOM MPoOE BOBI X,.

JlommycTiMO pe3ylbTaT aHain3a B JOKYMEHTaX, BBIIABAEMBIX JIa0OpaTOpHel, MpeACTaBIsaTh B
BHJIE:

X+ Ay, P=0,95,

MIpHU yCIOBUU A, < A,
rac Achp - pC3yJbTaT aHalin3a, HOJIy‘-IQHHI:Iﬁ B COOTBCTCTBHUHU C IMPOMUCHIO MCTOANKH,

+ A, - 3Ha4eHHE XapaKTEPUCTUKH IOTPEIIHOCTH PEe3yJIbTaTOB aHalK3a, YCTAHOBJICHHOE MpHU
peanu3aii METOIMKU B TAOOPAaTOPHH, U 00eCreunBaeMoe KOHTPOJIEM CTa0MIBHOCTH PE3yIbTaTOB
aHaJIM3a.

YucreHHble 3HaYCHUS pe3yJIbTaTa U3MEPEHUs JOJDKHBI OKaHUYUBAThCs HU(POI TOTO *Ke paspsia,
YTO U 3HAYCHUS XapaKTEPUCTUKHU MOTPEUTHOCTH.

Ilpumeuanue. Tpu npencTaBiICHUN pe3ysibTaTa aHATN3a B JOKYMEHTAX, BBIIABACMBIX J1a00paTOPUCH, yKa3bIBAIOT:

- KOJIMYCCTBO PE3YJIbTATOB MapaUICIbHBIX onpeaeneHHﬁ, HCIIOJIb30BAHHBIX JJIA pacucTa pe3yJibTaTa aHaJin3a,

- croco0 ompenesneHHs pesysibTarta aHanu3a (cpeaHee apu(METHUECKOe 3HAYCHHE WIM MeJuaHa pe3yJbTaToB
HapaJuIeJIbHBIX ONPEACICHHN).

14. KOHTPOJIb KAYECTBA PE3YJbTATOB AHAJIM3A IIPU PEAJIM3AIIUU
METOJIHUKH B IABOPATOPUH

KonTpons kadecTtBa pe3yslbTaTOB aHalu3a IMpH pealu3alud METOAUKH B Jaboparopuu
MpeayCMaTpUBAET:

- OINEpaTUBHBIA KOHTPOJb MPOLEAYphl aHalu3a (Ha OCHOBE OIIEHKH MOTPEIIHOCTH MpHU
peanu3anyy OTAEIbHO B3STONH KOHTPOJIBHOM MPOLIETyphl);

- KOHTpOJIb CTAaOWJIBHOCTH PpE3yJIbTaTOB aHaimu3a (Ha OCHOBE KOHTPOJISA CTaOMJIBHOCTH
CPEIHEKBAIPAaTUYECKOTO OTKJIOHEHUSI TMOBTOPSEMOCTH, CPEAHEKBAIPATUYECKOTO OTKJIOHEHUS
BHYTPHJIA00PATOPHOM MPEU3UOHHOCTH, TTOTPEIITHOCTH).

14.1. AIropuT™M ONIEPAaTHBHOI0 KOHTPOJISI MPOLEAYPbI AHAJIM3A ¢ UCIOJIb30BAHUEM METO1a
n00aBoOK

OniepaTUBHBI KOHTPOJb MPOIEAYpPhl aHaIM3a MPOBOAST IIyTEM CpaBHEHUS pe3yJibTara
OTAEJIBHO B35ITOM KOHTPOJIBHOM Mponeaypsl Ky ¢ HOpMaTuBOM KOHTPOJIs K.

PesynbpTar KOHTPOIBHON TIpOIeAy Pl K pACCUUTHIBAIOT IO (hopMyIIe.

Kx = |‘Yl@-Xﬂ? -C"|’

rae X'c, - pe3ysibTaT aHajdnu3a MacCOBOM KOHIICHTPALMU KaJIbIUsI B TTPo0O€ C M3BECTHOM T00aBKOM -
cpenHee apu(pMETHUECKOE IBYX pPe3yibTaTOB MapallIeNIbHbIX OMpPENeiIeHH, PACX0KIACHUE MEXKIY
KOTOPBIMHU yZIOBJIETBOPSET ycinoButo (1) pazaena 12.2;
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Xep - pe3ysbTaT aHalM3a MacCOBOM KOHLEHTpAalMM KajblMsg B HCXOAHOM mpobe - cpeaHee
apu(pMeTUUYECKOE JIByX PE3YJIbTaTOB MapajlIeIbHbIX ONPEICICHUN, PACXOKICHUE MEXKAY KOTOPBIMU
yaoBieTBopsieT ycioBuio (1) pazaena 12.2;

C, - BenmuunHa 100aBKH.

HopmatuB koHTposst K pacCUuTHIBAIOT 10 (popmyIie:

K= J &32~X'q + i‘-nzuzz .

2 2
rae L) e B e - 3pavenns XapaKTEPUCTUKUA  MOTPEIIHOCTH  pPEe3yJIbTaTOB  aHalu3a,
YCTAHOBJICHHBIC B JIA0OpaTOpHHM TMPU peaTH3aldd METOAUKHU, COOTBETCTBYIOIIHUE MAaCCOBOM
KOHIICHTPAIIUU KaIbIHsI B TPo0Oe C M3BECTHOW J0OAaBKOM U B HCXOIHOI MpoOe COOTBETCTBEHHO.
Ilpumeuanue. JlonyCTUMO XapaKTEPUCTHKY IOIPELIHOCTH PE3YyJbTaTOB AHAIM3a IIPU BHEAPEHUM METOOUKU B

nabopaTopuy yCTaHABIMBATh Ha OCHOBe BeIpaxkeHWs: A, = 0,84 - A, ¢ mocienyoomM yTOYHEHHEM [0 Mepe
HaKOIUIeHNs1 HH(OPMALMHK B IIPOIIECCe KOHTPOJISI CTAOMIIBHOCTH Pe3yJIbTAaTOB aHAJIH3a.

[Ipouenypy aHanu3a NPU3HAIOT YIOBIECTBOPUTEIBHOM, IPU BBIITOJIHEHUH YCIIOBHS:

B84 @

[Ipy HeBbIOMHEHUU YCIOBHS (2) KOHTPOJBHYIO MHpolenypy moBTopsitoT. [Ipm moBTOopHOM
HEBBINIOJTHEHUN YCIIOBHsI (2) BBIACHSAIOT NPUYMHBI, NPUBOJAIINE K HEYAOBIETBOPUTEIBHBIM
pe3yipTaTaM, ¥ IPUHUMAIOT MEPHI I10 UX YCTPAHEHUIO.

14.2. AnropuT™ onepaTuBHOrO0 KOHTPOJISI MPOLEAYPHI aHAIN3Aa ¢ IPUMeHeHueM 00pa3loB
AJISl KOHTPOJIA

OnepaTuBHBI KOHTPOJIb NPOLEAYPHl aHalaW3a MPOBOAAT IIyTEM CpaBHEHUS pe3yJbraTra
OTZIEIIBHO B3SITOW KOHTPOJIBHOM ITpouenypsl K ¢ HOpMaTuBOM KOHTPOJIS K.

Pe3ynbTaT KOHTpOJIBHOM Mpoueaypsl K, paccuuThIBaOT 1O hopMmyIie:

&, =lc, -c}

rne C, - pe3ysibTaT aHaIN3a MAacCOBOM KOHIIEHTPAIMU KaJIbIMs B 00pa3Iie A KOHTPOJIA - CpeaHee
apu(MeTHYEeCKOe ABYX pe3yJIbTaTOB MapalIeIbHbIX ONPEAEICHUMN, pACXOKACHNE MEXKAY KOTOPbIMU
ynoBieTBopsieT ycaosuio (1) pazaena 12.2;

C - aTTecTOBaHHOE 3Ha4YeHUe 0Opa3La st KOHTPOJIS.

Hopmatus koHTposst K pacCUuTHIBAIOT 10 (popmyIie:

K=h,

rne += A; - XapakTEepuUCTHKa TMOTPEHIHOCTH pe3yJIbTaTOB aHaJIM3a, COOTBETCTBYIOIIAS
ATTCCTOBAHHOMY 3HAYCHHIO 06pa3ua AJI KOHTPOJIA.
Ilpumeuanue. JlomyCTUMO XapaKTEPHCTHKY IIOTPELIHOCTH PE3YJIbTATOB aHAIW3a NPH BHEAPEHHUH METOIUKH B

nabopaTopuy yCTaHABIMBATh Ha OCHOBe BeIpaxkeHws: A, = 0,84 - A, ¢ mocienyoomM yTOYHEHHEM IO Mepe
HaKOIUIeHNs1 HHOPMALMHK B IIPOIIECCe KOHTPOJISI CTAaOMIIBHOCTH PE3yJIbTaTOB aHAJIH3a.

[Ipouenypy aHanu3a NpU3HAKOT YIOBIECTBOPUTEIBHOM, TPU BBIITOJIHEHUH YCIOBHS:
= I

[Ipu HeBbIOMHEHUM YcioBHs (3) KOHTPOJBHYIO MHpolenypy moBTopsitoT. [Ipm moBTOpHOM
HEBBINIOJTHEHUN yCIOBHsI (3) BBIACHSAIOT NPUYMHBI, NPUBOJAIINE K HEYAOBIETBOPUTEIBLHBIM
pe3ynbTaraMm, U IPUHUMAIOT MEPHI 110 UX YCTPAHEHHUIO.

[TeppogvuHOCTE ONEPATUBHOIO KOHTPOJIA NPOLEAYPBl aHaaW3a, a TaKkKe peaau3yeMble
IPOIEYypPhl KOHTPOJSI CTAOMIBHOCTH PE3yJIbTATOB aHAIM3a PErIaMEHTHPYIOT B PykoBoacTBe 1o
Ka4yecTBY J1JaOOpaTOPHH.
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IIpunoxenune A
(o0s13aTenbHOE)

IToaroroBka AKTUBHPOBAHHOI'O yIJIA

[lopuyio aKkTUBUPOBAHHOIO YIUIA, JOCTATOYHYIO MJsl 3alOJHEHMsI KOJIOHKH, IMOMEIIAI0T B
KOHUYECKYI0 Konly, no6asnsrot 100 - 150 oM’ pacTBOpa COJIIHOW KUCTOTHI 4 MOJIB/IM” M KHIISITAT
2 - 3 4. Ecniu pacTBOp KHUCIIOTHl OKpaIIMBAeTCs, MOBTOPSAIOT ONEPAIUIO 10 TeX IOp, MOKa OH He
ocTaHeTcss OeCIBETHBIM. YTOJb OTMBIBAIOT JUCTUILIMPOBAHHON BOMOHM 10 HEHTpalbHON peakuuu
10 yHHBEPCATBHON WHIMKATOPHOH Oymare, moGasmsior 100 - 150 cM® pacTBOpa TI'HMApPOKCHIA
HaTpHst | MOIB/IM® 1 BBIIEpKUBAIOT § - 10 4. EC/M MOSIBIsETCS OKPACKa, ONEPALIHIO TIOBTOPSIOT.

OuMIeHHBIA YTOJIb OTMBIBAIOT JUCTUJUIMPOBAHHOW BOJIOM A0 HEUTpaIbHON peakuuu. XpaHsT B
CKJISIHKE C JUCTUJUINPOBAHHOM BOJIOM 10 6 MECSIIEB.

Jlns 3amonHeHus KOJIOHKU CKJISTHKY BCTPSXHMBAIOT M IMEPEHOCAT Yrojb BMECTE C BOJOW B
KOJIOHKY, N30BITOK BOJIbI CIIMBAIOT Yepe3 KpaH. BricoTa ciost yriis nomkHa ObiTh 12 - 15 em. Ilepen
IPOIyCKaHUEM MPOObI BOLY U3 KOJOHKH YJAJISIOT.

[Tocne mpomyckaHus KaxJoi MpoObl BOJBI YroJib B KOJOHKE PEreHepUpYIOT MpombiBanueM 0,4
% pacTBOpOM THUIPOKCHIA HATpuUs JIO HCUYE3HOBEHHS OKpPAacCKU IIOCIETHEro, 3areM
JUCTUJJIMPOBAHHOM BOJOW 10 HEUTPAIILHOU PEAKLIUH.

OEJEPAJIBHOE ATEHTCTBO I10 TEXHUYECKOMY PEI'YJIMPOBAHUIO 1
METPOJIOI'MHA

I'ocynapcTBeHHbII HAYYHbII METPOJIOrMYECKUd HEHTP
OI'YII «YpanbCcKuil HAYYHO-HCCJIEI0BATEIBbCKUIT HHCTUTYT METPOJIOTHI»
CBUJAETEJBCTBO
00 aTTecTaMy METOAUKH BbINIOJTHEHUS U3MepPeHuH
Ne 223.1.01.02.92/2008

Meroarka BBITIOJIHEHHS] H3MEPEHUN MAaCCOBOM KOHIIEHTPAIMH KaJIbIUs B Mpobdax
HAaMMCHOBAHUEC 1/13Mep51eM0171 BCJINYHHBI; O6’beKTa
NPUPOJTHBIX )i OYHMIIIEHHBIX CTOYHBIX BOJ TUTPUMETPHYSCKUM
MCTOIOM,

Y METOJ1a U3MEPECHUI
pazpaborannas OO0 HIIIT «AkBarect» (r. PocToB-Ha-JloHY),
HaMEHOBaHHE OpraHu3anuu (peanpusaTus), pazpadorasmeir MBU

arTecToBaHa B coorBeTcTBUU ¢ ['OCT P 8.563.

ATTecTanus oCyILeCTBIEHA IO PE3yJIbTaTaM METPOJIOTUYECKON SKCTIEPTU3bI MAaTEPUATIOB

BUJ] pa0dOT: METPOJIOTHYECKas SKCIIePTH3a MaTepuasioB mo pa3zpadotke MBU,
10 pa3paboTKe METOIUKHU BBINOIHEHHSI U3MEPEHUN
TEOpPETUYECKOE WIIH HKCIIEpUMEHTaIbHOoe uccienoBanne MBU, npyrue Bunbl padbot

B pesynbrate arrectanuu yctaHoBI€HO, uTo MBH cooTBEeTCTBYET NMpeabsBIAsEMbIM K HEU
METPOJIOTHYECKUM TPeOOBaHUSAM M 00JIaaeT CIACAYIOUMMH OCHOBHBIMU METPOJIOTHYECKUMU
XapaKTepUCTUKaMU, IPUBEICHHBIMU B IPUIIOKEHUH.

[Ipunoxenue: merposnorndeckue xapakrepuctuku MBU nva 1 nucre
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3aM. IUpeKTopa o Hay4yHoH paboTte C.B. MeneneBckux
3aB. naboparopueit
JlaTa BBIIA4H: I''". Tepentren

Cpok neicTBus:

Poccus, 620000, r. ExkarepunOypr, yi. Kpacnoapmeiickas, 4
ten.: (343) 350-26-18, dakc: (343) 350-20-39. E-mail:
unlim@unlim.ru

[Mpwioxkenne k cumerenbctBy Ne 223.1.01.02.92/2008 06 aTrecranuu  METOIUKA
BBITIOJIHCHUSI M3MEPEHHI MAacCOBOM KOHIICHTpAIIMHM KalbIMsl B Tpo0ax MPHUPOIHBIX U
OYHIIICHHBIX CTOYHBIX BOJI THTPUMETPHUECKUM METOJIOM

1 Jlwama3oH W3MEpPCHUH, 3HAUCHMs IIOKa3aTelied TOYHOCTH, BOCHPOM3BOIUMOCTH,
MPABWJIBHOCTH U TTIOBTOPSIEMOCTH

IToxazaTens IToxazaTens
IToxazaTens IToxazaTens *
MPaBHIBHOCTH TOYHOCTHU
MMOBTOPSIEMOCTH BOCHPOU3BOAUMOCTH
(rpaHuLB (TpaHuUIB
N (oTHOCHUTEIIEHOE (oTHOCHUTEIIFHOE .
Jlnana3oH H3MepeHHid, OTHOCHUTEIILHOU OTHOCHUTEIILHO
3 CPEIHEKBAIPAaTHIECKOC CPEIHEKBaIPATUIECKOEC .
MI/aM CHCTEMATHYCCKON | MOTPEIIHOCTH
OTKJIOHCHHE OTKJIOHCHHE
MOTPEIIHOCTH MPH npu
MOBTOPSICMOCTH), BOCIIPOU3BOIIMOCTH ),
5. % oo, % BEPOSTHOCTH BEPOSTHOCTH
0 0
" Ro P=0,95), 5., % |P=0,95), +5, %
ot 1 10 2 BKIIIOY. 8 12 5 25
¢B. 2 10 10 BKIIFOU. 5 7 5 15
¢B. 10 1o 100 BKIrOUY. 3 5 5 11

* o (v}
COOTBETCTBYET OTHOCHUTEIBFHON pacIInpeHHON HEONPEAeTICHHOCTH IpH Kod(pdummenTe oxpara k =2

2 Jlnana3oH U3MEpPEHMI, 3HAYEHHUs TMpejiesia BOCIPOU3BOAUMOCTH MIPU BEpPOSITHOCTH P =
0,95

Jluamna3oH U3MepeHuit, [Tpenen Bocripon3BOAMMOCTH (OTHOCUTEIBFHOE 3HAUCHHUE 0y CKAeMOT0 PACXOMKICHUS MEIKLY
Mr/om’ JIBYMsl pe3yJIbTaTaMU M3MEPEHUi, NONy4YeHHbIMU B pa3HbIX Jlabopatopusix), R, %
ot 1 10 2 BKIIIOY. 34
¢B. 2 1o 10 BxJrOU. 20
cB. 10 1o 100 BKIIIOY. 14

3 Ilpu peanu3anuu METOANKHU B TaOOPATOPUN 0OCCTICUMBAIOT:

- OIIEPaTUBHBIN KOHTPOJIb IIPOLIEyPbl U3MEPEHHUI;

KOHTPOJIb CTAaOMJIBHOCTH PE3YyJIbTATOB M3MEPEHUH (Ha OCHOBE KOHTPOJS CTaOUILHOCTH
CPEIHEKBAIPATUYECKOTO OTKJIOHEHHUSI TTOBTOPSIEMOCTH, CPEAHEKBAIPATUIECKOTO OTKIOHEHHUS
BHYTPHJIA00PATOPHOM MPEIU3UOHHOCTH, TTOTPEITHOCTH).

ANTOPUTM ONEPATUBHOTO KOHTPOJIS MPOIEAYPHl U3MEPEHUI MPUBEICH B JTOKyMEHTE Ha
METOJIUKY BBIMIOJTHEHUS U3MEPEHUH.

[Ipouenypsl  KOHTpPOJIE  CTAaOWIBHOCTH  PE3YJIBTATOB  BBIMONHSAEMBIX  H3MEPEHUU
peraaMeHTHpYIOT B PyKoBOJCTBE 1O KayecTBY Jab0paTopuu.

Crapuinii Hay4YHbI COTPYIHUK O.B. Kouepruna
nabopatopuu 223 OI'VII «YHUNUM»

COJEP)KAHUE

1. Benenue

2. [Tpunuun metona

3. IIpunucaHHble XapaKTEPUCTUKU IOTPEIIHOCTH U3MEPEHUN U €€ COCTaBIISIOIINX
4. CpencrBa U3BMEPEHUM, BCIOMOTaTelIbHbIE YCTPOMCTBA, PEAKTUBBI K MaTEpPUAIIbI
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5. TpebGoBanust 6€30MacHOCTH

6. TpeboBaHMsI K KBaJTU(pUKALUU ONIEPATOPOB

7. YcnoBust U3BMEpEHUN

8. OT60p u XpaHeHue nMpoo

9. IloaroroBka K BBIITOJHEHUIO U3MEPEHUI

10. YcTpaneHue Memaroniux BIUSHUN

11. BelnmonHeHnne n3MepeHuit

12. O6paboTKka pe3yabTaTOB U3MEPEHUN

13. OopmieHune pe3ynbTaToB aHaIM3a

14. KouTponb KayecTBa pE3yJbTaTOB aHalW3a TMPU peau3aliid METOIUKH B
naboparopuu.

[Ipunoxxenue A. [loaroToBka akTHBUPOBAHHOTO YTJIsS
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