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[ToaroToBuTh pabouee MecTo.
Co0Opatb yCTaHOBKY AJI1 KOHTYKTOMETPHUYECKOTO THTPOBAHUS.
[TocTpouts KpuBbIe THUTpOBaHus, ucnonb3dys [1O MS Excel; rpadpuuecku

HAWTHU TOYKH SKBUBAJICHTHOCTH.

4.

N o

Onpenenuth KO3)PUIIMEHT MOMPABKU pacTBOPa COJSHON KUCIOTHI.
Onpenenuts coiepxkaHue THIPOKCUIA HATPUS U KapOOHATa HATPHUS B CMECH.
[TpoBecTu 06pabOTKy pe3yIbTaTOB aHATIN3a, ONPEACTUTH MPUEMIEMOCTb.

HpeI[CTaBI/ITB pE3yibTaT C Y4CTOM IIOIPCIMTHOCTHU OIIPCACIICHHA.
Bce pacdCThl U PC3YJIbTAThI IIPCACTABUTL B BUJC ITPOTOKOJIA.



Onpene.ﬂemle COAbl U IIECJI0YHA B UX CMECH KOHAYKTOMECTPUICCKUM METOAOM

1. CymHoCcTh MeTOIa

OnpeneneHne OCHOBAHO Ha MOCIEAOBATEIbHOM THUTPOBAaHUU CUJIBHON KHUCIOTOM
CUJIBHOTO OCHOBAaHMS M COJIM CIa00W KUCIOTHL. B mepByro oyepenb B3aMMOJEHCTBYET
CUJIbHOE OCHOBAHHUE, YTO BBI3BIBAET PE3KOE MOHMKEHHE 3JIEKTPOIPOBOJHOCTH pacTBOpa
BCJIC/ICTBUE CBSI3bIBAHUS BBICOKOIOJBWKHBIX THUJIPOKCUII-MOHOB. Ilocie Toro kak
CUWJIbHOE OCHOBaHHUE OyJeT HEeHUTpalM30BaHO, MPOUCXOAUT HEeWTpanmuzanus kapOoHaTa
HaTpHsl. DIEKTPUYECKas IPOBOJUMOCTH MPU 3TOM MpaKTUYECKH He uMmensiercs. [locne
OKOHYAHMSI PEaKlMd B PACTBOPE MOSBISETCS HM3OBITOK KHCIOTBHI, M 3JEKTpUYECKas
IPOBOJUMOCTH OBICTpO Bo3pacTaeT. Ha kpuBoi (puKCHpyrOTCS 1BE TOUKM Ieperuda:
00bEM KHUCJIOTHI B MEPBOM TOUKE Meperuda COOTBETCTBYET THUTPOBAHUIO THAPOKCHIA
HaATpHs, @ BO BTOPOU — TUTPOBAHUIO CYMMBI THJIPOKCHUIA HATPUS U KapOOHAaTa HATPUS.

2. PeakTuBBI U 000py/A0BaHNeE
Konnykromerp
Bechl ananutnueckue
Konnykromerpuueckas staemka
MarauTHas: MelajiKa ¢ SIKOpeEM
DIIEKTPOIIATKA
Tepmomerp
Iunerka Mopa BMectiMOcTbi0 10,00 oM
Broperka BMecTUMOCTBIO 25,00 cM®
Humuaap Bmectumocthio 100,0 oM’
0. brokc
1. Crakan xuMudeckuii, BMectTuMoctbio 50; 100; 250; 500 cm®
2. Terpabopat HaTpus JECATUBOAHBIN
. Conguas xkucnora 0,1 1

3. YcraHoBJjieHHe K03 puuneHTa NONMPABKH PACTBOPA COJISTHON KHCIOTHI

Hagecky maccoii 0,2000 r 10-BogHOTO TeTpabopaTa HaTpus MOMEMIAIOT B CTaKaH
Ha 250 MJI, pacTBOPSIOT MpHU dHEPrUIHOM nepemermBanud B 90 mi reroi (50-60 °C)
TACTUUIMPOBAHHOW BOJABI M OXJIAKIAIOT JI0 KOMHAaTHOW Temmneparypsl. [lomemaror B
pPacTBOp KOHAYKTOMETPUYECKUM MATUUK TaK, YTOOBI YpPOBEHb PAacTBOpPA MOJHOCTHIO
MOKPBUT pabovyl0 4YacTh AJIEKTPOJA, U TUTPYIOT KOHIYKTOMETPUYECKH M3 OIOPETKH
PacTBOPOM COJISTHOM KHUCJHOTHI. TUTpaHT J00aBISIOT PaBHOMEPHBIMU TOPLHUSIMH, IO
0,50 w1, HarOT YCTAaHOBHUTHCS TOKA3aHUSAM MPUOOpa W 3aMHUCHIBAIOT PE3YyJIbTATHI
MU3MEPEHHUsI DJIEKTPOIIPOBOTHOCTHU TOCIE KaKIOTO N00aBJICHUS TUTpaHTa. TUTpOBaHUE
MPOJIOJDKAIOT JI0 TeX TOp, MOKa HE OOHapyXkaT WU3JIOM Ha KPUBOW THUTPOBAHUSA, TOCIE
YEero M3MEpSIOT YJIEIbHYI0 3JEKTPONPOBOJHOCTh €IIE HE MEHEEe YeM B S5 TOYKaXx.
TutpoBanue npoBoasT TpH pasa. [lomydeHHbIe 3HaUCHUS 3aHOCAT B TAOIUILY:
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[Mlpu momomm I1O MS Excel crpost KpHuBYHO KOHIYKTOMETPUYECKOTO
TUTPOBAHUS MJI KaXKJOM HAaBECKM YCTAHOBOYHOIO BEIIECTBA, OTKJIAAbIBAsl IO OCHU
adciucc 00beM COJITHOM KUCIOTHI, @ IO OCH OpJuHAT — ®. ['padruecku HaXOaAT TOUKY
sKBUBaJIEHTHOCTU. KoaduumeHt nomnpaBku pacTBopa COJIIHON KUCIIOTHI BBIUUCIISIFOT




o ¢opMmyiie:
m -1000
K=wvoa

r7ie M — HaBeCKa YCTAaHOBOYHOTO BEIIECTBA, T,

V — 00BeM pacTBOpa COJITHON KUCIIOTHI, U3PACX0I0BAHHOTO HA TUTPOBAHUE, M1,

M — mornsipHast Macca SKBHBaJIEHTa YCTaHOBOYHOTO BemecTBa, 190,68 r/mous,

Cl — 3amanHas MoOJSApHAs KOHIIEHTpAIMs SKBUBAJEHTA COJITHOW KHCIIOTHI,
MOJTB/JI.

Koaddumment mompaBku BBYUCISIOT 1O KaKIOH HW3 TPEeX HABECOK
YCTaHOBOYHOTO BeIIeCTBA. PacxokJaeHHe MeXITy MaKCUMaJIbHBIM U MHUHUMAaTbHBIM
3HaueHUsIMHU Kod(pduimenta He gomkHO mnpeBbimate 0,01. Ecom omuna w3
KOO(POUIIMECHTOB HE YKJIAIbIBacTCs B TPeOOBAaHUS PACXOXKIACHUS, JIOMYCKACTCA
paccuuTaTh CpeHee 3HAaueHHEe IO JABYM pe3yibTaTaMm. M3 BBIUMCICHHBIX 3HAYECHUN
OepyT cpeaHee apudmeTnyeckoe 3HaUeHHEe, KOTOpOoe T0KHO ObITh paBHO 1,00 £ 0,03.

TouHyI0 MOJISIpHYIO KOHIIEHTpaIuio 3KBUBasieHTa C, MOJIB/J, COJSHON KHUCIOTHI
BBIYUCIISIIOT IO (popMyJIe:

C=Cl1-K
C — MonsipHasi KOHIIEHTpAIUsl SKBUBAJICHTA COJITHOM KUCIOThI, MOJIb/ I,
Cl — 3amanHas MOJSIpHAs KOHIEHTpAIMs SKBUBAJCHTA COJISIHOM KHCIIOTHI,

MOJIB/JI,

K — k03¢ dunieHT nonpasBku.

Tounast MoOJIApHAas KOHLEHTpalMs OKBUBAJIEHTA BEIIECTBA B  PACTBOPE
BBIPAYKAETCS YETHIPbMS 3HaYAIIUMU HU(ppaMH.

4. TIpoBeeHune aHaIM3a

AHanM3UpYIOT ABE NapajieiabHbIe MPOOKI.

B siueiiky st TuTpoBaHus nuneTkoi nepenocat 10,0 M ananu3upyemMoit npoosl,
npwmBaoT 90,0 M IUCTHUTMPOBAHHOM BOABI TakK, 4YTOOBI YPOBEHb pacTBOpa
MOJIHOCTBIO MOKPBUT PabovyI0 4acTh AJEKTPOJa U NP HENPEPHIBHOM MEPEMENTMBAHUU
TATPYIOT PACTBOPOM COJITHOM KHCJIOTBI mnopuusmu 1no 0,5 mu, He mnpekpaas
IepeMelInBaHne. PerucTpupyror 3Ha4eHUsl yIEIBbHOW 3JIEKTPOIPOBOJAHOCTH PacTBOpa
M0 MOKa3aHusM Ipubopa mocie BBEACHHs KaXaoM nopuuu Tutpanta. [locne Toro, kak
OyayT OOHapy>KeHbl /iBa CKauka TUTPOBaHUS — OT PE3KOro MaJeHUsl MOKa3aHUH K
IJIJABHOMY, a 3areéM K pPE3KOMY pPOCTY 3HAUYE€HUH, W3MEPSIOT  YIEIbHYIO
AJIEKTPONPOBOJIHOCTD €lIIe HE MEHEE, UeM B O TOUKaxX

JlaHHble TUTPOBAHMSI 3aHECTH B TAOJIUILY:
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CTposT KpUBYIO TUTPOBAHUSA B KOOPAMHATAX YAENbHAS JIEKTPOIPOBOJHOCTH —
0o0wem pactBopa HCI, ucrione3ys [1O MS Excel. ITo uziaomaM kprBoit HAX0IAT 00BEMBI
HCI (V1 u V2) B mepBoii U BTOPOH TOYKaX SKBUBAJICHTHOCTU: V1 COOTBETCTBYET
Heirpaymsanuun NaOH, a (V2-V1) — wetitpanu3zarmu Na,COs.

5. O0paboTKa pe3yJIbTATOB

[To dopMynaM TUTPUMETPUYECKOTO aHAM3a PACCUUTHIBAIOT COACpPKAHHE
THJIPOKCHJIA HATPUs U KapOoHaTa HATPHs B aHATU3UPYyeMOit mpoode (/).




3a pe3ynbTarT OMNpENENCeHUs MPUHUMAIOTCS CpenHee apupMeTHYecKoe ABYX
ONpeeeHUI, OTHOCUTENILHOE PACX0KICHUE MEKYy KOTOPHIMU He MpeBbiiaet 15 %.
CxoIuMOCTb pe3ysbTaToB aHanu3a A, %, BBIYUCISIOT 1O opMyIie:
_2(X1-X2) 100 %
T X1+X2 °
rae: X1 — OonbImii pe3ynbTaT U3 ABYX NapaJlIeIbHbIX U3MEPEHUI
X2 — MEHBIINN pPe3yabTaT U3 JBYX MAPAIUICIbHBIX U3MEPEHU.
OTHOCHTENIbHAS TOTPEIIHOCTh aHAIA3a COCTABISIET 25 % Mpu TOBEPUTEIBHON
BepositHocTH P = 0,95.
Pe3ynbraT u3amMepeHus NpeaCcTaBUTh B BUJIE:
(X£A)T,P=0,95;n=2
Pesynbratel  okpyrisitor B cootBerctBuM ¢ [OCT P 8.736-2011
['ocynapcTBeHHast cucteMa oOeclieyeHusl eIMHCTBA U3MepeHuil. MeTosibl 00paboTku
pe3yapTatoB u3MepeHnil. OcCHOBHBIE noJiokeHus. 1Iprioxenne E.
[Ipunoxenne E
IIpaBuiia okpyrieHusi npu o0padoTke pe3yjbTaTOB H3MEPEHUH
To4YHOCTH pPE3yJbTaTOB H3MEPEHH M TOYHOCTh BBIYUCIECHUN MpU 00pabOTKe
pEe3yNbTaTOB M3MEPEHUN JOJDKHBI OBITH COTJIACOBAaHbI € TpeOyeMOH TOYHOCTBIO
MOJIy4aeMOU OLEHKH U3MEPSIEMOI BEIMYHHBI.
[TorpemHOCTh OLIEHKM M3MEPSIEMOIl BEIMUMHBI CIEYET BbIpaKaTh HE 0oJiee yeM
ABYMS 3HaYalIUMU [UppamMu
JIBe 3Havamme 1UUQpHl B TMOTPEIIHOCTH OLUEHKH H3MEPSIEMOW BEITUYHHBI
COXPaHSIOT:
- IIPY TOYHBIX U3MEPEHHUSIX;
- ecu TiepBasi 3Havaras 1udpa He 6osee Tpex.
Yucino uudp B MNPOMEKYTOUHBIX BBIYHCICHHUSIX TpU 0OpabOTKEe pe3yJIbTaToB
U3MEPEHUH TOJKHO OBITh Ha JIBE OOJIbIIIE, YEM B OKOHYATEIHHOM PE3YJIbTaTe.
Coxpansiemyto, 3HauaIlyro Hudpy B MOTPEIIHOCTH OLEHKU U3MEPsieMON BETMUNHBI
NpU OKPYIJICHUMH YBEJIMYMBAIOT Ha €IWHUILY, €ClIu oTOpachiBaeMas Hudpa HE
YKa3bIBAEMOr0 MJIQJILIEro paspsaa 0oJblie JIUO0 paBHA MATH, U HE U3MEHSIOT, €CJIM OHA
MEHBIIIE TSTH.



