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Jla6opaTtopHas paGoTa
Omnpenenenue pH BoAHBIX pacTBOPOB 3J1eKTPOJINTOB

Heas padorei: Onpenenuts pH BogHBIX pacTBOpOB anekTponuToB PH pactBopoB B
HacTosIIee BpeMs OOJIbIIOE 3HAUCHHE TPHOOPEN MOTCHIIMOMETPHIECKUI METOI, KOTOPBIH
mo3BossieT ObicTpo U TouHO (< 0,1 pH) ompenemnsats 3HaueHns pH make mpu mccnenoBa-
HUM MYTHBIX ¥ OKPAIICHHBIX PAaCTBOPOB. DTOT METO]| ONPE/IeJICHNs] KOHIICHTPALIMH HOHOB
Bojiopona (PH pacTBopoB) OCHOBaH Ha U3MepeHUH 3IeKTpoaBIKyIei cuibl (3J]C) ranb-
BaHUYECKOT'O 3JIEMEHTA, AJIsI KOTOPOro MOTEHIMAT OJAHOTO MEKTPOAA U3BECTEH (3IEKTPO
cpaBHEHUs). BTopoit 31ekTpon (MHAMKATOPHBINA) BHIOMPAETCS TAaKUM O0pa3oM, YTOOBI
BEJIMYMHA €ro NMOTeHIMaja 3aBucena oT PH manHoro pacteopa.

O0GopynoBaHHe U PeaKTUBBI: NHUIIETKH, IPOMBIBAJIKA, CTAKAHUYNKH, (PUIBTPOBAJIbHASL
Oymara, OydepHbie pacTBOPBI ISl HACTPOIKK pudopos, pactBopsl: 0,01 M u 0,1 M HCI,
0,01 Mu 0,1 M CH3COOH, 0,01 M NaOH.

OmnbiT 1. IHoTeHunomerpuyeckuii meroa omnpenejsenuss pH pacrsopos. Iloten-
LIHOMETPUYECKUH MeTo]] onpenesieHnst pH pacTBOpOB OCHOBaH Ha M3MEPEHHH C TOMOIIBIO
MOTEHIMOMETPA M JBYX JIEKTPOJOB JIEKTPOABIKYIIEH CHIIBI (3. 1. C.) KOHIIEHTPANOH-
HoH nenm. J{nst m3Mepenust pH MCTIonb3yl0T MOTEHIIMOMETPHI PA3IMYHBIX THIIOB CO CTEK-
JISTHHBIMM HM3MEPUTEbHBIMU (MHIUKATOPHBIMU) 3JIeKTponamMu. CTEKISIHHBIE 3JIEKTPOJIBI
npuMeHstoTes uia onpenenenus pH B nuamasone ot 1 no 14. CTeKIsSHHBIA IIEKTPOA
IIpeaCTaBIsIeT cO00M CTEKISTHHYIO TPYOOUKY, 3aKaHUYMBAIOIIYIOCS CTEKIISTHHBIM IIapUKOM,
sanonaeHasiM 0,1 M HCI, B koTtopyro morpyxena cepeOpsiHas MPOBOJNIOYKA, MOKPHITAsI
AgCl.

Ha rpanune pasgena cTekso — pacTBOp BO3HMKAET CKA4OK MOTEHIMAA, BEINYNHA KO-
TOPOTO 3aBUCHT OT aKTHBHOW KOHIIEHTPAILMH BOJOPOJHBIX HOHOB B pacTBope. MoHsI mme-
JIOYHBIX METAJIOB, BXOJSIIMX B COCTAB JJIEKTPOJHOrO cTekna, Hanpumep Li* mim Na’,
MOTYT OOMEHHMBaThcs Ha HMOHBI BOAOpoja B pacTBope. Ilpm ompeneneHHBIX yCIOBHSIX
yCTaHaBJIMBAeTCsl paBHOBECHE Meskly MoHamMu H', BONIEIIMMHU B TOBEPXHOCTHBIH clloi
crekna, u monamu H' B ucmbITyeMoMm pactBope. BennumHa ckauka MoTeHIMana GyeT
OIpeNeNaThCsS COOTHONIEHHEM aKTHBHOCTeH nonoB H' B cTekne u pacTBope.

B uens aist u3mepenus pH kKpome CTEKIISTHHBIX WHIUKATOPHBIX JJIEKTPOJOB BXOIST
TaKXe U XJIOpCepeOpsHBIE AIIEKTPOABI CPaBHEHUS (BCIOMOTAaTeIbHBIE AEeKTpoabl). OHU
MPEACTABISIOT CO00# cepeOpsIHYI0 POBOJIOUKY, TOKPHITYIO ciioeM AgCl, moMerieHnyro B
CTEKIITHHYIO TPYOOuKy ¢ HachimeHHbIM pactBopoM KCI. B cyxenue crekistHHO#M TpyOOU-
K{ BlasHa acOecToBas HUTH (JEKTPONIMTHUECKUM KIH0U), depe3 KoTopyto pactBop KCI
meeno (ot 0,3 10 3,5 cM® B CyTKH) MPOTEKACT M KOHTAKTHPYET C HCIIBITYeMbIM Pac-
TBOPOM.

CxeMy ragbBaHWYECKOH IETH sl M3MepeHus pH ¢ mprMeHeHHeM BBINIeyKa3aHHBIX

AEKTPOAOB MOXHO MPEICTABUTE CICAYIOIINM 00pa3oM:
(+)Ag | AgCl | 0,1 M HCI | ctexnsnnas mem6pana | H' | KCI | AgCI | Ag |(-).
CTEKJISIHHBIH JIEKTPOJL XJIOpCepeOPSHBII DIEKTPOL
[ToTernmmomeTprudeckuit Meto ompezaeseHuss pH xapakrepusyercss OONBIION TOYHO-
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cthio (mo 0,01 pH), ObicTpoTOl M3MEpeHuUs, O3BONIAET ONpeneiiaTh pH OKpalleHHBIX U

MYTHBIX PaCTBOPOB.

ITpexae yeM MPUCTYNUTH K BBITOJHEHUIO PAOOTHI MO ITOTEHIMOMETPUIECKOMY OIpe-
neeHuio pH pacTBOpoB, HEOOXOAMMO W3YYUTH IO MHCTPYKIHU YCTPOWCTBO, HACTPOUKY,
MOPSIAOK paboTHl M TEXHUKY 0€30MacHOCTH IpH paboTe Ha COOTBETCTBYIOIIUX HPHOOpax

(puc. 22).

T m Hﬁ

Puc. 22. Honomep U-160 M

Wsmepute 3Hauenuss pH B uccnenyemslx pacTBopax. Paccuurars KOHLEHTpauuu
HMOHOB BOJIOPOAA, THAPOKCUI-MOHOB U BBIYUCIUTh CTENEHb auccouuanuu. Pacuers 3aHe-
CTH B TA0JIHILY.

PactBop

3HayeHHS

Pacuer

pH unaukaropa

pH nonomepa

[H]

[OH]

Io pesyromamam pabomul coenams 6b1800.




YupexaeHue o6pasosaHus
«Benopycckas rocygapcrseHHas
opaeHoB OKTAGpbLCKOI PeBonoyun
v Tpyaosoro KpacHoro 3HameHun
CenbCKOXOo3AWCTBEHHAn akagemMmna»

JUTEPATYPA
OcHoBHast

1. Axmeros, H. C. Obmas u Heopranudeckas xumusi: YueOnuk as By3os/ H. C. AxmeroB. — M.: Bricm.
mk., 2006. — 743. .

2. bapkosckuii, E. B. Ananutudeckas xumust: Y4ed. mocobue/ E. B. Bapkosckuii. — MH.: Beicnr. mik., 2004.
-35lec.

3.Bbapkosckuii, E. B. Beenenue B xumMuro OHOT€HHBIX DJIEMEHTOB M XHMHYECKHil aHamm3: Yueb. moc./ E. B.
Bapkosckuii, C. B. Tkaues u gp. — M.: Beicu. mik., 1997. —126 c.

4. Bbongpipes, A. U. ®usnueckas u KowtongHas xumus. — M.: Beic. mk., 1983.

5.T onb0paiix, 3. E. CoopHUK 3amau U ynpaxHeHuil mo xumun: Yueb. mocodue/ 3. E T'onpbpaiix.—M.:000
«M3narenbctBo Actpenb»,2004.-383c¢

6.I'pannbepr, M.1. Oprannueckast xumust: YueO. UL CTY/. By30B 00ydJaroIUXcsl Ha arpOHOMHYECKHUX CIIe-
uuanbHoCcTs X/ . U. T'panndepr. — M.: Ipoda, 2004. —672 c.

7.KuszeB [I. A. Heopranuveckas xumusi: YueGuuk must By3os/ . A. Kuszes, C. H. Cmappirud. — M.:
Bericmr. mx., 1990. — 430 c.

8. PykoBoacTBO K M3ydeHHIO Kypca “OO0mast 1 HeopraHudeckast Xumust”: Ilocobue s cTyJeHTOB HEXUMHU-
yeckux crenuansaocteit / U. E. Illumanosud [u ap.]; mox pexa. U.E. Illumanosuua. — 3-¢ u3n. — Munck: PUBILI,
2008. - 112 c.

9. Xumwmst. JIaGoparopHslit mpaktukyM: y4eb. mocobue/A. P. Lpranos, O. B. Tlomny6nas, 1. B. Kosasesa,
T. B. Bynak.—Munuck: UBI] Munduna, 2015. — 320 c.

10. Vraii . A. O6mas 1 HeopraHudecKkass XUMUsL: Y4eOHUK 11 By3oB/ 5. A. Vraii. 4-e uzn. — M.: Beicm.
K., 2004. — 440 c.

11. Xumus: y4eOHO-METOANYECKUH KOMIUIEKC: Y4yeOHo-meroauueckoe nocodue / O. B. [lognyonas, 1U.B.
Kosanesa n np. — I'opku: BI'CXA, 2011. — 452 c. ISBN 978-985-467-359-2

12. XwmenpHunkuii, P. A. ®usznueckas u KowIonaHas XUMus: YueOHUK s By3oB/ P. A. XmenpHukuii. —
M.: Beicmr. k., 1988.

13. Iuroemy, H. K. Kypc anammutrnaeckoit xumun: Yueonuk uist By3os/ H. K. IluroBua. — M.: Beicm. mik.,
1987.-403 c.

14. Ipranos, A. P. CoopHEK 3a1a4 ¥ yOpaKHeHHH Mo xumun: Yue6. mocobue / A. P. Lpranos, O. B.
Mony6nas. — Munck: UBI] Mundwuna, 2013. — 236 c.

15. Illepbuna, A.O. Oprannueckast XuMusl. 3aJa4qd U ynpaxHeHus: Y4ed. nocooue / A.D. lllepbuna, JL.T,
Marycesud, 1.B. Cenbko. — Munck : Hosoe 3xanue, 2007. — 304 c.

Jononnumensnasn

1.bemscoBa, H.A. Brnoxumnst u Monekynspras Ouonorus: Yue6. mocodme/ H.A. BenmscoBa. — MuHck:
Kuwxueiii nom, 2004. — 416 c.

2.BBenenne B 7a00paTOPHBIN MPAKTHKYM MO HeOpraHmdeckoil xmmum: Yded. mocobue / B.B. Ceupnos,
I'.A.Ilonkosud u ap. — MH : Beim. mk., 2003. — 96 c.

3. lopoxoBa, E. H. Ananmutudeckast xumusi. ODHU3HKO-XUMHIECKHE METO/bI aHamn3a: Y UeOHUK IS MOYBEH-
HO-arpoxummyiecknx cneruansHocteid / E. H. [lopoxosa, I'. B. IIpoxoposa. — M.: Beicm. mik., 1991. — 354 c.

4. Xapcknit, 1. M.Teopernueckne OCHOBBI XMMHH: COOPHHK 3amau: Y4eb. mocodue. — MuHCK.: ABepces,
2004. - 397 c.

5. IpakTuky™m 1o obmieil 1 GnoopraHudeckoil XumMun: Yueb. mocodue s CTyA. BBICII. y4ed. 3aBeleHui /
nox pexn. B. A. Tlonkosa. — 3-e u3a. — M.: U3n. nentp «Akanemus», 2008. — 240 c.

6. Crnecapes, B. Y. XuMusi: OCHOBBI XHMHH JKHBOTO: YueOHuUK st By30B / B. W. Criecapes. — CII6: Xumus-
nar, 2001. — 784 c.

7.Crenun, b. JI. Heopranmyeckast xumusi: YueOuuk s By3os/ b. JI. Crenun, A.A. LiBetkoB. — M.: Bricm.
mK., 1994. — 608 c.

Cnpagounuxu:
1. KpaTknii xumudeckuid cipaBoynuk. — M.: Xumus, 1977.
2.Konpman, 1. Harmsinaas 6uoxumust: [lep. ¢ uem/ S1.Komsman, K.I'. Pem. — M.: Mup, 2000. — 469 c.
3.Jlunun, P.A. Xumnueckne coiictBa Heopranwdeckux Bemects/ ITox pen. P.A. Jlununa. — 5-e u3n,,
crep. — M.: KonocC, 2008, — 480 c.



YupexxpaeHune o6pasosaHusa
«Benopycckas rocypapcrseHHas
opaeHoB OKTAGpLCKOA Pesontouun
v Tpyaosoro KpacHoro 3HameHu
CenbCKOXOo3AWCTBEHHAn akagemMmna»

CocraBuTenn
Moanyonas Omsra BraguvmupoBHa
Kosanesa Upuna BnagumupoBHa
MoxoBa Enena BnagumupoBna
IaruroBa Mapuna HukonaesHa



