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[IpuroToBUTH TPATyHNPOBOYHBIC PACTBOPHI.
Br1OpaTh onTHManeHYIO JUTMHY BOJHBI JUTS IIPOBEICHUS N3MEPECHUMN.
[ToaroToBUTH aHATU3UPYEMYIO IPOOY

4. TlpoBecTn oOmpeaeNeHHEe  ONTHYECKOW  IIOTHOCTH  TPaayHPOBOYHBIX
PAcTBOPOB U aHAJU3UPYEMOU MPOOHI.

5. Konnenrtpamuto wMenu(ll)  ompenenutb, TOCTPOUB  TI'PaAyHPOBOUYHYIO
3aBUCUMOCTh ONTHYECKOHN TJIOTHOCTH OT KOHIEHTpanuu. ['pamynpoBodnbie Tpaduxu
cTpouTh ¢ ucnonb3zoBanrem [10 MS EXCEL.

6. IlpoBoauTh TPOBEPKY MPUEMIEMOCTH  PE3YJBTATOB  MapajUieIbHBIX
OITPEICIICHUM.

7. PesynbpraT ompeneneHusi MaccoBoi kouueHtpanuu menu(ll) mpeacraButh ¢
Y4E€TOM MOTPEUTHOCTH OMPEICTICHUS.

8. Bce pacdeTsl peACTaBUTH B BHJIEC MMPOTOKOJIA C 00S3aTSIIBHBIM MTPUIIOKEHUEM
rpauKoB.
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doromerpudecknii Meroa onpeaeaenust Meau(ll) B 100bIX Bogax MeToaoM
rPaxydpoBOYHOIO rpaguka

1. CymHOCTH MeTO1a

MeTon OCHOBaH Ha M3MEPEHHMM ONTUYECKOW TUIOTHOCTH (A) cHHe-(HUOIETOBOIrO
pactBopa ammuakara meau(1l), mosydeHHOro B pe3yibTaTe peakiuu

Cu*? + 4NH,OH 2 [Cu(NH3),]** + 4H,0
U WCHOJB30BaHUM (DYHKIIMOHAIBHONH 3aBUCHUMOCTH ONTHYECKOW ITUIOTHOCTH OT
konteHtpaiuu Cu(Il) cornacuo 3akony byrepa—JlambOepra—bepa A = €lC.

2. CpenacTBa u3MepeHuii, BCIoMoraTeibHOe 000py/10BaHHe, PEAKTHUBBI

2.1 Cunextpodorometp

2.2 Habop kroBeT

2.3 Iunetku rpagyuposannsie 1,00; 2,00; 5,00; 10,00 e

2.4 Kon6st mepasie 50,00 cm®

2.5 Lnmuaapsr Mepabie 10,0 e

2.6 CranmapTHbIii pactBop, cogepxammii 1 mr Cu(Il) B 1 cm®

2.7 PactBOp ammuaka 5 %

3. BoinosineHue padoTbl

[TocTpoenue rpagynpoBOYHOIO rpaduka.

B psan mepabix k010 BMectuMocThio 50,00 CM° TTOMEIAOT ormepennsie 0,00,
0,10: 0,20: 0,40; 1,00; 2,00, 3,00 cm® CTaHJIapTHOTO PAcTBOpPA MEIIX C KOHIICHTpaIuen |
Mr/em®, uTo cooTBeTcTBYET coaepxkannto menu 0,00; 0,008; 0,004; 0,02; 0,04; 0,06
Mr/cm’, npubasisiror Mo 10 oM’ pacTBOpa aMMHaKa, IMOCIE YE€rO PAacTBOPHI TOBOMST
BOJIOM JI0 METKU U TIATEIHHO NEPEeMENINBaIOT. BhIepKUBatOT pacTBOphl HE MeHee 10
MUHYT, TOCJE€ YEro M3MEPSIOT ONTUYECKHE IJIOTHOCTH OTHOCUTEIBHO «HYJIEBOTO)
pacTBOpa HE MeHee JBYyX pa3. M3MepsaroT ONTHYECKHE IUJIOTHOCTH TMOTYYEHHBIX
PacTBOPOB B KIOBETaX € TOJMIMHOM ci0si 50 MM TIpHu BEIOPAHHOM IJTUHE BOJIHBI.

Bb160p 1JIMHBI BOJIHBI.

PactBop, wmerommii HamboJiee HMHTEHCUBHYIO OKpPacKy (OTOMETPUPYIOT
OTHOCHUTEJIBHO «HYJIEBOT0» pacTBOpa Ipu JiauHe BoiHbI 0T 490 10 670 HM moodepEnHo
¢ maroM 30 HM, 3alUCHIBAIOT PE3yJbTaThl HU3MEpPEHU B BuAe TaOmuubl. [ns
nanpHenIe paOoThl BLIOMPAIOT JJIMHY BOJHBI, COOTBETCTBYIOIIYIO HaHWOOJbIIEMY
CBETOMNOTJIOIIEHUIO UCCIIEyEMOTO pacTBOpA.

CTposIT TpaxyupOBOYHBIA TpadwK I OMPEACIICHUS COACPXKAHUS MEIAH C
moMorpio porpammel Excel. Ipaduk cunrats npremiaemsiM npu R” He Menee 0,99.

4. Onpenenenne coaep:xxkanus meau(Il) B ucciexyemom pacreope.

AHaNM3HUPYIOT ABE ATMKBOTHBIC TIOPITUH.

Jlnst mpurotoBieHns anammsupyemoii mpo6sr meu(Il) 5,00 cm® mccnexyemoro
pacTBOpa MOMEMIAIOT B MEPHYI0 K06y emkocthio 50,00 cm®, mpmmmsaor 10 cm®
aMMUaKa, JOBOAST BOJOW 10 METKM M TIIATEIHHO TEPEeMENIUBAIOT. BhIaep:KuBaroT
aHanu3upyemyro mpoOy He MeHee 10 MHUHYT, TOCIIE YErO HU3MEPSIOT ONTHYECKYIO
MJIOTHOCTh OTHOCUTEIFHO «HYJIEBOT0» PAaCTBOpPA HE MEHEe JABYX pas.

W3mepennst mpoBOAST B KIOBETE C TOJIUHOM ciiost 5O MM, py BEIOPAHHOM JTHHE
BOJTHBL.

5. O0paboTKka pe3yJIbTATOB

CoJepXaHHe MOHOB MeAU B Koibe C,, MI/CM°, HAXOIST MO IPagyHPOBOYHOMY



rpaduky.

MaccoByl0 KOHIEHTPALHI0 MEIH B Ipo0e aHAIM3UPYeMOil BOAbI Xcy, MI/cM’,
pPacCUYMUTHIBAIOT MO (popmyie

Xeuan = Cx - f

rae [ — xkoadduiment pazdaBieHUs] TPOObI aHATIU3UPYEMOM BOJBI MPH MPOBEICHUM
U3MEPEHUM.

6. [IpueMiieMOCTH Pe3y/JbTATOB U3MEPEHUI

3a pe3ynpTaT W3MEpPEHUH MAacCOBOM KOHIEHTPAalMM MeId MPUHUMAIOT
cpeaHeapu(MeTHIECKOEe 3HAYCHHE X, MI/CM°, pPE3y/IbTATOB ABYX MapaslICIbHbIX
onpeneneHuit X; u X,, OTHOCUTEIBHOE PACXOXKIECHUE MEXKY KOTOPHIMU HE MPEBHIIIACT
npejesa mopropseMocta (Tabdauma 1).

7. OdopmiieHne pe3yabTATOB U3MepPeHU

Pesynbrar usmMepeHus mpecTaBiIsiOT B BHJIE

(X + A), mr/cm® npu noBepuTenbHOM BepositHOCTH P = 0,95; n = 2

rie X — cpejHee 3HaYeHHEe KOHLEHTPALMH MEIM B aHATM3UPYeMOii pobe,

A = 0,018 - X (3nauenue & HaxoxaT 1o Tabmuue 1).

Tabmuma 1
Hwnanazon uzmepenuit | Ilpenen noeropsemoctu | IIpenen BocnpousBoaumoctu | IlokazaTens TouHOCTH
MaccoBOH (oTHOCHTENIBbHOE 3HaYeHHE | (OTHOCUTENIbHOE 3HAUCHHUE (rpaHuLBI
KOHILIEHTPALIMH MEIU JIOITyCKaeMOro JOITyCKAaeMOI'0 PaCX 0K ACHHS OTHOCUTENBHON
mr/cm® PacXOXKICHHUS MEXKIY MEXIY ABYMsI pe3yJIbTaTaMu MOTPEIIHOCTH MIPH
JIByMsI pe3yJibTaTaMU U3MEpEHHUIA, MOJy4YeHHBIMU B | BepositHocTH P = 0,95)
U3MEPEHUM, OTYYEHHBIX YCIIOBHSX +5, %
B YCJIOBHSIX BOCITPOM3BOJUMOCTH TIPH
HOBTOPSIEMOCTH MTPU P=095)R %
P=0,95)r %
Ot 0,05 10 0,60 10 18 15
BKJIFOUUTEIBHO

Oxkpyrmenue norpemHocty npoBoautsh B coorBerctBun ¢ ['OCT P 8.736-2011
N3mepenust mpsMble MHOTOKpaTHble. MeToabsl 00paOOTKH pe3ylbTaTOB H3MEpPEHUH.

OcHoBHble nonoxenus. [Ipunoxenue E.
IIpunoxenue E
IIpaBuia okpyrJieHusi npu 00padoTke pe3yJIbTaTOB M3MepPeHMit

E.1 ToyHOCTh pe3y/bTaTOB M3MEPEHUI M TOUHOCTH BBIUMCIEHUH Hpu 00pabOTKe pe3yabTaToB
U3MEpEHUl TOJKHBI ObITh COTJIaCOBaHbI C TPEOYEeMOM TOYHOCTHIO MOJIy4aeMON OLIEHKH M3MepsieMon
BEJIMYUHBI.

E.2 IlorpemHocTb OIEHKH H3MepseMON BEIMYUHBI CIEAYEeT BBIpaXkaTb HE Oojiee ueM JBYMs
3HaYaIlUMHU Hudpamu

JlBe 3Havanme nupsl B MOTPEIIHOCTH OLEHKH N3MEPSIeMOM BETMUUHBI COXPAHSIOT:

- IPU TOYHBIX U3MEPEHUSX;

- €CJIM TiepBas 3Hauaias udpa He 6osee Tpex.

E.3 Yucno mudp B MpOMEKYTOUHBIX BBIYHCIECHUSAX MpPHU 00pabOTKEe pe3yibTaTOB M3MEPEHUN
JIOJKHO OBITH Ha JIBE 0OJIbIIE, YeM B OKOHYATEIbHOM pe3yJsibTare.

E.4 Coxpansemyro, 3Havanryro 1mudpy B MOTPEIIHOCTH OIICHKH H3MEPSEMON BEIHYUHBI TPU
OKpYTJICHUHU YBEJIWYHMBAIOT HA €JUHMILY, €CIIM OTOpachiBaeMas LU(pa HE YKa3bIBAEMOTO MIIAJIIETO
paspsina o6omblie 00 paBHA MATH, M HE H3MEHSIOT, €CJIM OHA MEHBIIIE TISTH.




