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BBEJIEHHME

B cBa3u ¢ OypHBIM pa3BUTHEM B MOCIEIHHE HECKOJBKO
NECSTHIICTHI Psijia HAYKOEMKHX OTpaciieil MPOMBIILICHHOCTH BO3HUKIIA
MOTPEOHOCTH B MIOITOTOBKE BbICOKOKBaIH(PUIINPOBAHHBIX
crienuamucTax B o0macT  (YHKIMOHHUPOBAHUS UM TEXHOJOTHH
M3rOTOBJICHUST MPHOOPOB U YCTpOMCTB. PaboTa B 3THUX HAaNpaBJICHUAX
OpeAnosaraeT B TOM YHCJIE€ W 3HAKOMCTBO C OCHOBaMU (DU3HKU
PacTBOpPOB.

I]envio TaHHOTO Kypca SBJSETCS OBJIAJICHUE CTYJCHTAMH 3aKOHAMH
¢u3uku pactBopoB. [lpu u3yueHUM Kypca paccMaTpUBAIOTCS TaKHUe
pasaeinbl, Kak KOHIIEHTPAalMOHHBIC 3(QeKTh B pacTBOpax, KHHETHKA
XUMHYECKUX  PEaKIMi, KOJUIMTaTHBHBIE  CBOWCTBA  PacTBOPOB,
3JIEKTPONPOBOTHOCTh pacTBOpoB 3JIEKTPOJIUTOB, TUIPOJIU3,
BO3HUKHOBEHHE JJIEKTPOJBMKYIIHX CUJI, 0OIMe CBOMCTBA AUCIIEPCHBIX
cUCTEeM. AKIIGHT JIEIaeTcsl Ha T€ aCHEeKThl Kypca, KOTOPhIE MOT'YT OBITh
TOJIC3HBI MTPH AaTbHEHIIIEM 00YUYEeHUH CIIeIUATLHOCTH.
3aoauu Jucyuniumbi:

- YCBOCHHE OCHOBHBIX 3aKOHOMEPHOCTEH (DPU3UKH PACTBOPOB;

- (opmupoBaHUe TPEACTABICHHIA O KOJUIUTATUBHBIX U

3JIEKTPOJUTHYECKUX CBOMCTB PacTBOPOB;

- aHAJIU3 CBOMCTB JIUCIIEPCHBIX CUCTEM M BEICOKOMOJICKYJISIPHBIX

COEJIMHEHU.
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TEMA 1. PACTBOPbI

1. CrtocoOBI BEIpayKeHUST KOHIIEHTPAIIMH pacTBOPOB
2. B3aumHbIi niepexo]1 OT OJJHUX CIIOCOOOB BHIPKEHHS KOHIICHTPAIUU K

OpyruM
3. Onpenenenue MWIOTHOCTH PacTBOPOB

Pacmeopamu Ha3pIBalOT TOMOTEHHBIE CHCTEMBI, COCTOAIIME U3
pacTBOpEHHOTO  BEIECTBa,  PACTBOPHUTENS WM NPOJYKTOB  HX
B3aUMOJICHCTBUSL.

[lonsatus “pacTBOpeHHOE BEIIECTBO” M “pacTBOPUTENH” HOCSIT 110
HEKOTOPOW CTENEeHM YCIOBHBIN XxapakTep. Tak, pacCTBOpPUTENIEM MPUHSTO
CUMTATh TO BEIECTBO, KOTOpOE MpeodiagaeT B AaHHOH cHCTEMe, a BCe
OCTaJIbHBIC COCTAaBHBIC YaCTH paCTBOPCHHBIMHU BEUICCTBAMU.

B cucreme «Boma-cnupT» 00€ COCTaBHBIE YaCTH MOTYT PacTBOPSTHCS
JIpyr B Ipyre HeorpaHu4eHHO. 1103ToMy B 3aBUCUMOCTH OT TOrO, Kakas
W3 HUX HaXxOAWTCS B OOJbLIEM KOJIWYECTBE, a Kakas B MEHbBILIEM,
pa3nu4aoT pacTBOPHI COIMPTA B BOJIE M BOJIBI B ciupte. OJHAKO B ciydae,
KOT/Ia FWIMEEeTCS CHCTeMa «CepHas KucioTta-Boma», H,S0, Bcerma
XapakTepu3yeTcsl Kak ‘“‘pacTBOPEHHOE BEIIECTBO™, Jake€ €CIM KHCIOoTa
npeoOnagaer. DTO KacaeTrcs W pacTBOPOB APYIHX JIIEKTpoiuToB. llpm
pacTBOpCHUN B IKUIAKOCTU I‘33006p33HI)IX Win TBCPAbBIX BCHICCTB
PacTBOPUTEIIEM CUUTACTCS KUIKOCTb.

PactBopel MoryT ObITh B JIOOBIX arperatHbIX COCTOSHHSIX:
razoobpazHoM (CMecH Ta30B), XHJAKOM W TBEpAOM. Tak Kak B
XMMUYECKOM TNPakTHKE dYalle NPUXOAUTCS CTAIKHMBATHCS C XUIKUMH
CHCTEMaMH, TO HWXKe OYAyT paccMaTpUBaTbCi pacTBOpHI Taza B
KHUIKOCTH, )KXUIKOCTH B XXUIKOCTHU U TBEPAOI0 BEIIECTBA B )KUAKOCTH.

1. Cnocoo6wl evipasrcenusn KOHYEHMPAUUl pacmeopos

KoHmenTpaius BeIpakaeT coJiep)KaHue pacTBOPEHHOTO BEIECTBA B
OTIpeeNICHHOM KOJINYECTBE pactBopa I pacTBOpUTETIL.
KoHIeHTpanuo pacTBopa MOXHO BBIPA3UTh PA3JIMUYHBIMHM CIIOCOOAMH,
KXl U3 KOTOPHIX UMEET NPEUMYILECTBEHHOE IPUMEHEHUE B TOW HIIH
JpYyToii 00JIACTH MCCIICAOBAHNS WIIN TEXHOJIOTHH.



I. Ilpoyemmnas ronyenmpayuss C (B TpOIEHTaAX IO Macce;
COKpalIeHHO % (Macc.)) pacmeopa nokasvleaem, KAKOe KOIUYECMEO
e0UHUY MACCbL PACMBOPEHH020 8ewjecmsa codepaicumces 8 100 edunuyax
maccuvl pacmeopa.

DTOT BUJ BBIPAKECHUS KOHIEHTPAIWU TPUMEHSETCS B XUMHUYECKON
TEXHOJIOTHH, B Ja0OpaTOPHOI MPAaKTHKE, a TAKXKE B TE€X CIydasx, KOrja
MOJIEKYJISIpHAasi Macca PacTBOPEHHOTO BEHIECTBA HEWU3BECTHA WIJIM HE
MOJKET CUUTATHCS CTPOTO YCTAHOBJICHHOM.

C=100m;/ m @
rjie M; - Macca pacTBOPEHHOTO BellecTBa; M - mMacca pactBopa. cxons

W3 U3BECTHOTO COOTHOIIEHHSI MEXIYy MaccOi pacTBopa m, ero 00beMoM
V ¥ TUNIOTHOCTEIO P, paBeHCTBO (1) MOYKHO TIPEICTABUTh U B TAKOM BHJIE:

C=100m;/ m p 2)

YacTo MpUXOIUTCSA TOTOBUTH PACTBOPHI 33aHHON KOHIICHTPAIIUH HE
W3 PACTBOPCHHOTO BEIIECTBA W PACTBOPHTEINS, a IyTeM pa3z0aBlcHHS
KOHIICHTPUPOBAHHBIX PacTBOPOB. PaBeHcTBO (1) MOXKHO TPEICTaBUThH B
BUJIE:
C m =100 m, 3)
OTtcroga criemyer, 4YTO MNPH MOCTOSHHOM Macce pacTBOPEHHOTO
BemecTsa (M) Ipou3BeaeHNE MPOIEHTHOH KoHIenTparwn (C) Ha Maccy
pactBopa (m) ecTh TOXe BelIMUMHA MMOCTOsIHHAs, T. €.C m=C 'Mm’ |, win
m/m'=C'/C (4)
Ipoyenmuas  kowyemmpayus u macca pacmeopa  0OpamHo
NPONOPYUOHANbHLL  Opye  Opyey. Orcrofa  HaxXOAWMM  Maccy
KOHIICHTPHUPOBAHHOTO PAaCTBOPA:
m=C'm'/C
Il. Monspnoi xonyenmpayueii C,, (moasprocmuio, coxpaiienno M)
pacmeopa Ha3vleaemcs KOHYEHMPAyus, 6bIPANCEHHAST YUCIOM Moaell
pacmeopennozo eewecmea (N), cooepocawuxca ¢ 1 n (1000 mn)

pacmeopa:
Cm=n/V [Mons/n], ecnmu V B murpax (5a)

Cm ==n+1000/V [moms/m], eciu V B Mummmaurpax  (50)

Yucmo Monei n = my / M, toe m; u M-COOTBETCTBEHHO Macca U
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MOJIbHas Macca pacTBOPEHHOro BemiecTBa. [loncraBisist 3Ha4UeHWE 7 B
¢dopmynet (5a) u (50), noaydanm

Cn =my/ MV [Monp/n] (6a)

Cmn=my 1000/ M V [mons/n] (66)

PacTBOpBI pazmuaHON MOJSPHOCTH MPHUHATO HA3BIBATH CJCHYIONAM
obpazom: M-0THOMOJIIPHBIIA; 0,1 M-penuMonspHbIi; 0,2 M-
JIBYJIELIUMOJIIPHBII; 0,01 M-canTUMONSPHBIA; 0,001 M-

MUJTUMOJISIPHBINA U T. 1.

ModsipHBIi cIoco0 BBIpaKeHUsI KOHIEHTPAUi yI00EeH TeM, 4TO TpH
OIMHAKOBOW MOJIIPHOCTH paBHBIE OOBEMBI PACTBOPOB  COJAEPIKAT
OJITMHAKOBOE YHCIIO MOJIEKYJI PACTBOPEHHBIX BELIECTB.

Il.  Oxeusanemmnoii  xomyemmpayuei C, (HOpmaibHOCMbBIO,
COKpAIICHHO H) pacmeopa HA3bl8Aemcs KOHYEHMPAyus,, GbIPANCEHHAS
YUCTIOM IKBUBATIEHMO8 PACTNEOPEHHO20 8eljecmad, cooepicauuxcs 6 1 1
pacmeopa.

Hopwmansaocts C,, cBs3aHa C Maccoil paCTBOPEHHOTO BEIIECTBA 71,
€ro SKBUBAJIECHTHOM Maccoil D 1 06beMOoM pacTBopa V COOTHOLIEHUEM:

Cn==my/ DV [mons/n], ectu V B tuTpax (72)
Cn==m, ¢1000/ BV [mop/1], ecan V B MUIITHIIATPAX (76)

BripaxkeHre KOHICHTPALMH B €IMHALAX HOPMAIbHOCTH 3HAUYUTEIIHHO
VIPOIIAET BBIYMCIEHHE OOBEMOB pearupyommx Apyr ¢ JIpyroM
pacTtBopoB. IlockonbKy pacTBOpBl OJUHAKOBON HOPMAJIBHOCTH COZEpKAaT
B paBHBIX 00BEMax OJMHAKOBOE YHCIO 3KBHUBAJIEHTOB, TO OOBEMBI ITHX
PacTBOPOB pearupyroT APYT C IPYTOM B 0ObEMHOM OTHOIIEHUH 1:1.

IIpon3Benenne HOPMAIBHOCTH pacTBOpa Ha OOBEM €ro B JHTpax
BBIp2XKaeT oOO0Illee YHUCIO JKBUBAJICHTOB, COJEpPKAIMUXCA B JaHHOM
o0Bveme pacTBopa. IloaToMy Ha OCHOBaHHMHM 3aKOHA SKBUBAJICHTOB MOXHO
HaIUCaTh:

CHl V1:CH2 V2 (8)

r7e MHACKCH 1 2 OTHOCSTCS COOTBETCTBEHHO K IEPBOMY U BTOPOMY
pacTBopam.
U3 popmyel (8) cnemnyer:



CH1/ Chy=V, /Vl (83.)
Obvembl  peazupyrowux oOpye ¢ Opy2OM pacmeopos oopamuo

nponopyuUoORAIbHbl UX KOHYEHmpauusim, e6blpadCeHHbIM 6 eduHuL;ax
HOPpMAllbHOCMU.

IV. Monanvnoti xonyenmpayueti Cp (MorsibHOCmbI0) pacmeopa
HA3b16AEMCSL KOHYeHmpayus, BbIPAINCEHHASL yyuciom  moael
pacmeopennozo gewecmsda, cooepxcawuxcs 6 1000 e pacmeopumens.

W3 onpeneneHuisi MOJSLITBHOCTH BBITEKAET COOTHOIICHHE:

Cpn=m, 1000/ (Mmy,) 9)
re M; -Macca pacTBOPEHHOTO BeUIEeCTBa, T'; M-MonbHas Macca
pPacTBOPEHHOTO BEIIECTBA, T/MOIIb; My -Macca PacTBOPHTENS, T.

V. Monvnoti Ooneii N pacmeopennoz2o 6ewjecmed HA3bIBAEMCA
OmHOUleHUe uucia e20 Mojell K o0wemy uucty Monel  8cex
CO0epIAHCAUUXCA 8 CUCTEME Beyecma.

Tak, ecnu B HEKOTOPOI TOMOTEHHOM cHCTEME COAEpkKAaTCsl BELIECTBA
A, B, C, To BbIpaKeHHE JIUII MOJILHOW JIOJIM BelecTBa A OyleT UMETh
BHJ

(10)

rae Na, Ng, Nc COOTBETCTBEHHO 4MCIO Mojed Bemects A, B, C. U3
cootHomernuss (10) BUEHO, dYTO CyMMa MOJBHBIX JIONEH Bcex
KOMITOHEHTOB JIF000H CHCTEMbI paBHA EIMHUIIC.

MounsiiibHas KOHIEHTpAIMsl M MOJBbHAsl NIOJA TJIaBHBIM 00pa3oM
UCTOJB3YIOTCI B  (U3UKO-XUMUYECKMX UCCICIOBAaHUAX, TaK Kak
KOHIICHTpAIlMs, BBIP@KEHHAss OTHMH BEJIIMYHMHAMH, HE 3aBHCHT OT
TEMIEPaTyPhL.

2. Bzaumnuelii nepexod om O00HUX CHOCO008 GBIPANCCHUA
KOHUEeHmpayuu K opyzum

IIpu mepexomae oT MOJSAPHBEIX KoHIeHTpanuii (C,) K dKBUBAIICHTHBIM
(C,) ¥ HaobOpOT cleayeT WMETh B BHIY, YTO MOJSPHOCTh U
HOPMAJIBHOCTh ~MMEIOT  OJIMHAKOBBIC Pa3MEPHOCTH (MOJIb/JI), HO

Eall A

=

0 TIOJYYEHHBIM JJaHHBIM CTPOST IrpadKH 3aBUCUMOCTH D= f(4)
IUIsl IByX KOHLICHTpAaLuii;

MPOBEPsIETCST KPUTEPUIl BBIMOIHUMOCTH GopMyisl (2) (aus
aTOTO CTposATca rpabuku lgD = f(4); ecmm dopmyma (2)
BBITIOJHSETCS, TO  OJKCIEPUMEHTAJbHbIE TpsSMble  OyayT
MapasuIeTIbHbI).

Bomnpocel 111 CAMOKOHTPOJIsAA

[IpoxoxkaeHne cBera yepe3 MOTIIOIAIOIINE CPEIb.
3akon byrepa-Jlambepra-bepa.

OnTryueckue XapaKTEePUCTHKH MOTIIOMIAIOIINX BEIIECTB.
3aBHCUMOCTD IIOTJIOIICHUA CBETA OT 4YaCTOTHI.

Jlutepatypa

I'. C. Jlanac6epr "Ontuka".- M.: Hayka, 1968. — 406 c.

A. A. Hlummosckuii "Tlpukinannas puzmyeckas ontuka".- M.:
Hayxka, 1977. - 422 c.

P. Tlons "Ontuka u aromHas ¢usmka"- M.: Hayka, 1980. —
548c.
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KOHIIEHTpPAlMd ¥ OMNpPENENIIOT €ro ONTHYECKYI0 IUIOTHOCTH,
BKJIFOUUB TOT K€ CBETODUIBTP;
3. 10 TpaayHpOBOYHOM KPUBOH ONpEAEIsIeTCs KOHICHTpaIus
HEU3BECTHOI'O PaCTBOPA;
4. pe3ynbTaThl 3aHECTH B TAOIHUITY 2:
Tabnuua 2.

Ne o/t C, % D Cx, %

II puUMEYaHUC: I KOKIOro paCTBopa OIpeACIACTCA ONITUICCKasd
IJIOTHOCTH D KaK CpeZ[HI/IP'I PE3YJIbTAaT HECKOJBbKUX HBMCpeHI/Iﬁ.

Ynpaxuenue 2 (uccjieioBaHue BJIMSHUS KOHUEHTPALMM BeLIECTBA
Ha ONTHYECKYIO IVIOTHOCTH PacTBOpPa)
1. ompenmensercs onTH4eckas IUIOTHOCTh JABYX HEHU3BECTHBIX
PacTBOPOB IO BHIMIEPACCMOTPEHHON MeToauKe paboThl ¢ POK;
2. no rpapuky O = f(c) ompenensercs KOHIEGHTPALHS DSTUX
pactBopoB Cix 11 Cjx;
3. s pactBopoB ¢ kouueHrpaimsmu C, u Cj ompenensercs
3aBHCHMOCTh OMNTHYECKON IUIOTHOCTH @ OT [JIWHBI BOJIHEI,
pe3yIbTaThl 3aHOCSTCS B TaOIHILy 3:

Tabnuna 3.

Ne n/m C, % A, HM D cp 19(D cp)
1

2

3 C

4

5

1

2

3 Cu

4

5
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YUCIIEHHBIE WX 3HA4YeHWs A JaHHOTO pPacTBOpa, BOOOIIE TOBOPS, HE
COBIIQJAIOT. JTO CBSI3aHO C TEM, 4YTO B CiIy4yae »SKBUBAJICHTHOU
KOHIIEHTPAIlNA KOJWYECTBO PACTBOPEHHOT'O BEMIECTBA BHIpAXKAaeTCsd HeE
YHUCIIOM MOJIEH 3TOrO BEIECTBA, a SKBUBAJCHTHBIM €My YHCIOM MOJICH
aTOMOB BOJIOPO/Ia.

(Oreusanenmom BelecTBA HA3bIBACTCS TaKOE €ro KOJIHYECTBO,
KOTOPOE COeANHsIeTCs ¢ 1 MOJIeM aTOMOB BOAOPO/Ia WJIM 3aMEIIAET TO K
KOJIMYECTBO aTOMOB BOJIOPOJIa B XUMUYECKUX PEAKITUIX.

Oxeueanenmuoli maccol HazpIBaeTCs Macca 1 DKBUBaJCHTA
BEIIECTBA.)

Ecim n 4ymcmo SKBUBaJIeHTOB, conepkammuxcs B 1 Moie
pactBopenHoro Berecrsa, To C, = C,n,a C,, = C,/n.

Huns pactBopoB coenuuenuit Tuma HC1, HNO;z;, KOH, NH,OH, y
KOTOPBIX 3HAYEHHS IKBHUBAJICHTAa M MOJISI YUCIEHHO coBmajaroT, C, ==
Cu-

s coenunennii Tua Ba(OH),, H,S04, CuS04 sxBuBanent pases 0,5
Moist. [ToaTOMy HOpMaNBHBIE PACTBOPHI 3TUX BEIIECTB OYAYT B TO ke
Bpems 0,5 M, a momsipabie-nByHOpMaibHbIMHE (1 H.=0,5M; 1 M= 2 1.).

Ecau xucnora tpexocuoBHa, Hanpumep H,POs,, To 1 M =3 H.,a7 M =
21 u. J{st comu trima Al, (S04)3: L M =6H. uT. I

Jis mepexoja OT KOHIEHTpAIlWid, BBIPAKEHHBIX B IPOIGHTAaX, K
KOHIICHTPAIIMSM, BBIPAKCHHBIM B  CAMHHMIIAX HOPMAJILHOCTH U
MOJIIPHOCTH, U OOpaTHO, HEOOXOIUMO 3HATh IUIOTHOCTH p (T/MiI)
COOTBETCTBYIOIINX PACTBOPOB.

3. Onpedenenue n1omHoCmu pacmeopos

[ImoTHOCTRIO pacTBOpa Ha3BIBACTCS Macca CIUHUIILI ero o0beMa mpu
uccieayeMon remmneparype: o= m/V.

Hambomnee OBICTpO MIOTHOCTH PAacTBOpa OMPEAETSAIOT C IMOMOIIBIO
apeomerpa. [ TOYHBIX W3MEPEHUU HUCHOJB3YIOT HabOp apeoMETpOB,
KaXIBIH U3 KOTOPBIX MpeIHa3HadeH Uil Y3KOT0 MHTEpBaJla W3MEHEHUs
IUIOTHOCTH.

Jns onpeneneHus MIOTHOCTH PacTBOpPA CIENYET CyXOHM M YMCTBIN
MEpHBI IWIWHAP 3aloJHUTh Ha 3/4 UCHBITYEMBIM pPacTBOPOM U
OMyCTUTH B Hero apeoMerp. CHavdana HaIO OIMYCTUTH apeoMeTp, IIKaia
KOTOPOT'O MMEEeT HarMEeHbIIIee 3HaueHNe TUIOTHOCTH. Eciu mikana ero He
MOTPY3UTCS B PAcTBOP, TO AapeoMETp BHIHYTh, IPOMBITH BOJIOH,



MIPOCYIIHUTh  (PUIETPOBAILHONW OyMaroi W TIOCTaBUTh Ha MeECTO.
3aMEeHUTH €ro CICIYIOIUM U3 Habopa U Tak J0 TeX MOp, IOKa apeoMeTp
HE TIOTPY3UTCS HA TaKyO TIYOWHY, YTO YPOBEHb KUAKOCTH B IMJIMHJIPE
OK&KETCs B TpeAenax IIKAIbl apeoMerpa. Apeomemp He OO0JdiCeH
Kacamvcs cmenok yununopa. TlokazaHus WIKAJbl apeoMeTpa CIeayer
OTIPEJCNATh 0 HIKHEMY MEHHCKY JJIsl TMPO3payHON KHIKOCTH U IO
BEPXHEMY JUIsl HENPO3PAYHON KUAKOCTH.

JIJABOPATOPHASA PABOTA
KoHueHTpanus v NJI0THOCTh PACTBOPOB
Hear pa6GoThl: ompeneneHHe KOHIGHTPAlMH pacTBopa IO  €ro
TUTOTHOCTH.

IIpuGopsI 1 NPUHALJIEKHOCTH: BECH JIAOOPATOPHBIE, MEPHBIE
CTaKaHbl, MEPHbIE JJa0OPaTOpHbIE LWIMHAPHI, HA0OP aAPEOMETPOB,
XJIOPHU] HATPUS, TIULEPHUH, TUCTUIUTUPOBaHHAS BOAA.

Ilopsinok BbINOTHEHNs PadOTHI

OTOT cmocod mpuMeHsieTcsl, Koraa He Tpedyercs: 00JbInasi TOYHOCTh
OTIpe/IeNICHNS] KOHIIEHTPAITHH.

UccnenyeMslid pacTBOp HaJMBAIOT B YUCTBHIA HWIMHIDP U ONPENEISIOT
C TIOMOIIIBIO APEOMETPa €ro IUIOTHOCTh IPH JAHHOH Temreparype. 3ateM
1o TabnMuaM IIOTHOCTH PACTBOPOB HAXOAAT KOHLEHTPAIHIO.

1. IlpuroroBienue pacTBopa 3aJaHHOM NMPOLEHTHOM
KOHIEHTPAUMHU M3 HaBeCKH TBepaoro BemecTBa. Criocob
TIPUMEHSETCS, TTIAaBHBIM 00pa3oM, IJIS IPUTOTOBJICHHSI PACTBOPOB COJICH.
Paboty cnemyer BBIONHSTE B CIEAYIONIEH MOCIEA0BATEIBHOCTH:

1. IomyunTs y TpenofaBaTeNs 3adaHue NI MPUTOTOBJICHHUS PacTBOPA
COJIA OTPENIEICHHON KOHIICHTPAIINH.

2. PaccunraTth HEOOXO0IMMOE KOJTMYECTBO TBEPIOTO BEIICCTBA U BOJIBI.

3. B3Becuts ¢ TouHocThiO A0 0,01 r HaBecKy couu.

4. 3anmucath B TETpaab IMOJYUYCHHBIE PE3YNbTATHl U PACCUUTATh MAaCCy
B3SITOH COJIH.

5. OT™MEpUTH C IOMOIIHIO0 MEPHOTO MJIMHIIPA HY)KHOE KOJIUIECTBO BOJIBI.
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OINITHYECKOH TIIOTHOCTH D HCCIIEyEeMOTO PacTBOpPa;

7. 10 TOJYYEHHBIM JIaHHBIM CTPOAT IpapUK 3aBUCHMOCTH ONTHUECKON
IUIOTHOCTH @D OT JUIMH BOJIH, COOTBETCTBYIOIIUX MAaKCHMYMY
CBETOTIPOITYCKaHUS;

8. Ha Trpaduke OTMEYAIOT YYacTOK, TAEe HUMeeTcsl HauboJblIee
3HAYEeHUE IUIOTHOCTH M ONTHYECKAas IUIOTHOCTh MO 3aBUCHT OT
JUTUHBI BOJTHBI,

9. cBeroduiabTPHI  BHIOMPAOT  TaK, YTOOBI  JUTMHA  BOJIHBI,
COOTBETCTBYIOIAS MAaKCHMYMY CBETOTPOIYCKAHUsSI CBETO(PHIBTPA,
NPUXOAMIACh Ha OTMEUYEHHBIH BBIIIE YYaCTOK CIIEKTPaIbHOM
KPUBOH HCIIBITYEMOTO PACTBOPA;

10. ecnu 3TH YCNOBHSI BBIIONHSIOTCS I HECKOJBKUX CBETO(GHIBTPOB,
TO BBEIOMPAIOT TO U3 HUX, JIJIsl KOTOPOT'O YYBCTBUTEIHLHOCTH MPHOOpa
BbIIIE (YYBCTBUTEIBHOCTh OIpENENAETCd YWCIOM JeNeHUH, Ha
KOTOpO€ HY>KHO TMOBEpHYTh OapabaH, 4TOOBI CEKTOp Pa3OMKHYJICA
JI0 OTKa3a; YeM BBIIIE YyBCTBUTEIBHOCTh, TEM HA MEHBIIIEE YHCIIO
JeneHuid TpeOyeTcst MOBEPHYTh HW3MEpPUTENbHBIN OapabaH uist
MaKCHMATBHOTO PACKPBITHSI CEKTOPA UHIUKATOPHOW JIAMITHI).

Br10op KI0BeTHI:

11. B mpenBapuTEIbHO BH3YaTLHO MOJOOpPaHHYIO KIOBETY HAIWBAIOT
pacTBOp cCpenHel KOHLEHTPAUWU U H3MEPSIOT €ro ONTHYECKYIO
INIOTHOCTB, BKJIFOYHUB B X0/ nyqef/i COOTBeTCTBYIOHII/Iﬁ JJIT JaHHOT' O
pacTtBopa cBeTOpHUIILTD;

12. mony4eHHOE 3HaYEHHE ONTHUYECKOW TNIOTHOCTH JOJDKHO COCTABIISThH
0,3-0,5; ecnu 3TO yCOBHE HE BBINMOJHSACTCS, OJOUPAIOT BTOPYIO
KIOBETy; MNpH OOJbIIEH ONTHYECKON IUIOTHOCTH HY>KHO OpaTh
KIOBETY MEHBIIICH paboueii NITHHEI.

0) mocTtpoeHHe TIpaJyHpOBOYHOW KPHMBOH JJIsi NAHHOTO pacTBOpa U

olpejiesieHre KOHIICHTPAIIMY HEM3BECTHOTO PacTBOpA:

1. u3MepuTh ONTHYECKYIO IUIOTHOCTH JJsl BCEX PacTBOpPOB ¢
W3BECTHOW KOHIGHTparue u moctpouth rpapuk @ = f(c %)
(rpamyupoBOYHas KpuBasi);

2. B Ty e BBIOpaHHYIO KIOBETYy HAaJIMBAlOT PacTBOP HEW3BECTHOU
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HOpﬂZ]OK BbIINNOJTHCHUSA paﬁOTBI

VYnpaxnenue 1 (onpedeneHue KOHIEHTPAUMH BellecTBa B

pacTBope)

IIpu onpeneneHuMM  KOHLEHTpAlMM  BELIECTBA B  PacTBOpE

HEOOXOIUMO COOJIIOIATh CIEAYIOIYIO TOCIIE0BATEILHOCT PA0OTHI:

a) BEIOOp cBeTOHIBETPA U BEIOOD KIOBETHL:

1. ycraHaBIMBAIOT AJIEKTPUYECKUH HyJb NMpuOOpa (CBETOBBIE MYYKH
MEPEKPHIBAIOT ITOPKOW, CBOJST CEKTOP MHIUKATOPHOW T'OJIOBKU K
COMKHYTOMY I10JIO’KEHHIO);

2. TPOW3BOAAT BHU3yalbHBIH BBIOOD  KIOBETHI  COOTBETCTBEHHO
MHTEHCUBHOCTH OKPAacKH pacTBopa (i Oosee INIOTHOTO pacTBOpa
KIOBETa JIOJDKHA UIMETh MEHBIIIYI0 pabouyio JUIMHY);

3. COOTBETCTBEHHO 1.2, B OJHY KIOBETy ITOMEINAIOT PacTBOp, a B JIBE
JIpyrue, Takoro K€ pa3Mepa, — pacTBOPHUTENb, U MMOMEMIAIOT HX B
mpuoop;

4. B mpaBblii CBETOBOM IYYOK CTaBAT KIOBETY C HCCIEIyEMbIM
PacTBOPOM H PSAOM C HEH KIOBETY C PAaCTBOPHUTENIEM, B JIEBBIM —
KIOBETY C PaCTBOPHUTEIIEM;

5. wmHzaekchl obomx OapabaHOB ycranaBimBatoTcsi Ha otcuére 100 mo
IIKaje  CBETONPONYCKaHWi W  NPUCTYHAlOT K  BBIOOpY
CBETOUIBTPOB;

6. BKIIOYAIOT B CBETOBOH IOTOK IOOYEPENHO BCE CBETO(MMIBTPHI U IS
KaXJIOTO U3 HUX NPOM3BOIAT ONpeAeTIeHNUEe ONTUIECKON TIIOTHOCTH
CIEIYIONTUM 00pa3zoM:

a) BpamieHHWEeM JIeBOrO  W3MEpHTelbHOro  Oapabama 36
JIOOMBAIOTCSI CMBIKAHHS CEKTOpa MHAMKATOPHOW JaMmbl. Eciu mpu
9TOM CEKTOp HE CMBIKAaeTCs, TO B IIPaBbIi IY4OK BKJIIOYAIOT
HEWTpaJbHBIH CBETOQMWIBTP B CBETOBOE OKHO B KIOBETHOM
OTJEJICHNY;

b) moBopoTOM pPyKOSTKM B NpaBOM Iy4YKe KIOBETa C pPacTBOPOM
3aMEHsETCsl KIOBETOHl C pacTBOpUTENeM, IPH 3TOM CEKTOp
WHIIUKATOPHOM JTIaMIIbl PACXOIUTCS U TIEPEKPBIBACTCS;

C) BpameHneM TpaBoro OapabaHa HOOMBAIOTCS TEPBOHAYAIBHO
COMKHYTOTO TOJIOKCHUSI UHAUKATOPHOM JaMIIbl U OTCUUTHIBAIOT
M0 MIKaJie MpaBoro 0apabaHa BENIWYHHY CBETONMPOMYCKAHUSA T H
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6. B mpuroToBieHHYIO CKJITHKY 4epe3 BOPOHKY OCTOPOJKHO IE€PEHECTH
HaBECKYy COJM H OOMBITh BOPOHKY HEOOJBIIUM KOJHMYECTBOM
OTMEPEHHOM [UI1 PACTBOPEHUS BOJBI.

7. 3akpbITh CKISIHKY TNpPOOKOW M, BCTpSXWBas ee€, IepeMellnBaTh
COIEP)KUMOE 10 IIOJHOTO PACTBOPEHUS COJIM, MOCTENEHHO NpHOaBIIsisi
OTMEPEHHYIO BOJY.

8. IlomyunTe y mpernogaBaTeNs apeoMeTp W H3MEPUTh IUIOTHOCTH
MIPUTOTOBJIEHHOr0 pacTBopa. Ecim mpu pacTBOpEeHUM COJM MPOU3OILIO
3aMETHOE pa3oTpeBaHKe WM OXJaKICHHE PacTBOpa, ClelyeT BBIKAATh,
[I0Ka pacTBOP BHOBb HE IPUOOpPETET KOMHATHYIO TEMIIEPATYpPy, U TOJIBKO
[IOCJIE 3TOT0 MPOU3BOUTH U3MEPEHHE TUIOTHOCTH.

9. IlpoBepUTh 1O CHIPAaBOYHHKY NPABUIBHOCTH IIPUTOTOBIECHUS pacTBOpa
CpaBHCHHEM HaiIEHHO IUIOTHOCTHU C TaONMYHBIMU JaHHBIMH.

10. Paccaurarh MOJISIPHOCTS M HOPMAIHHOCTH ITOJIYICHHOTO PACTBOPA.
11. [IpuroToBNEeHHBIN pacTBOP CHATh JTa0OPAHTY.

2. IlpuroroBieHHe  pacTBOpa  3aJaHHOW  TNPOLEHTHOI
KOHUEHTpauuu U3 0ojiee KOHUEHTPUMPOBAHHOrO pactBopa. Crocob
MPUMEHSETCSI, TIIABHBIM 00pa30M, JUIS IPUTOTOBJIEHHUSI PACTBOPOB KHCIOT
(cepHOM, CONSTHOM, a30THOM) WITH aMMHAKa.

Brinonnenne paboThl cieyeT BECTH MO0 CIEAYIOIEMY TUIaHy:

1. Ilomyunte y mpenogaBaredst 3alaHUE AN IPUTOTOBIICHUS
pacTBopa KHCJIOTBI WM aMMHaka OIpEJENIEeHHOW TIpOLEHTHON
KOHIICHTPAIIWH.

2. W3meputs apeoMeTpoM TUIOTHOCTb HCXOJHOTO
KOHIICHTPUPOBAaHHOTO pacTBOpa 3aJaHHOro BemecTtBa. [ng astoro
OCTOPOXHO (TMOA TArOo) HATUTh KOHLEHTPUPOBAHHBIM pacTBOp B
MpeHa3HA4YeHHBIA A NaHHOTO BemlecTBa HMUIMHAP. OMycTUTh B HETO
apeoMeTp, cies 3a TeM, YTOOBI apeoMeTp He KacajiCsi CTeHOK LIMIMHAPA.

3. 3amumcarh TOKa3aHHE apeoMeTpa W HAWTH IO CIPaBOYHHUKY
IIPOLIEHTHYIO KOHIIEHTPALHIO PACTBOPA.

4. Paccuntarte 00BEMBI JAaHHOTO KOHLEHTPUPOBAaHHOTO PAacTBOpa U
BOJBI, HEOOXOOUMBIE [UIi TNPUTOTOBJICHHUS 3aJaHHOTO KOJIWYECTBa
pacTBopa.

5. IIpuroToBUTh yKa3aHHBII MpenojaBaTeseM pacTBOpP U PacCUUTaTh
€ro MOJISIPHOCTb U HOPMAJIbHOCTb.

6. [IpuroToBIICHHBIH PACTBOP CAATH TAOOPaHTY.
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Bomnpocs! 1151 CaMOKOHTPOJIsA

1. Uto Ha3pIBaeTCS KOHIICHTpaIKel pacTBopa’?

2. Kakue BaM W3BECTHBI CIIOCOOBI BRIpaKCHUS KOHIIEHTparun? JlaiiTe
OTIpe/IeTICHHE KaXI0MY CITOCOOY BBIPAKECHUSI KOHIICHTPAIIUH.

3. K 200 mu 2H. pactBopa H,SO4 mobdasumm 300 M 1,45% pactBopa
NaOH (p== 1,015 r/mn). Kakoii ob6bem 0,25 H. pactBopa KOH
JTOTIOJTHUTEINIEHO TTOTPeOyeTC sl U HeHTpanu3auu pacTsopa’?

4. Kakoii o0beM HOaUCTOrO BOJOpOJA, M3MepeHHoro mpu 7 °C wu
nasiaennu 9,87 10* ITa, cmemyer pactBoputs B 450 T BOmBI st
nmoJiydeHust pactBopa, cozaepxamero 10% H 1?7 KakoBa MosspHOCTH
JTAHHOTO PacTBOpa, eciu mIoTHOCTH 10% pactBopa pasna 1,075 r/mn?

Jlutepatypa

1. B.B. Ky3nemoB. ®wusmdeckas W KOJUIOWTHAS XUMHs.- M.:
Bricmias mkoia, 1986.-392 c.

2. J.I'. Kuoppe, J1.®. Kprsutoa, B.C. My3bikantoB. ®usudeckas
xumus - M.:Bricmias mxkoira,1990.- 416c¢.

3. JILA. Huxomnaes. ®usnueckas xumust - M.: Breicmmag mkoia,
1979. -256¢.
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Puc. 2. PaGoTa ¢ n3amMepuTeIbHBIMU
nnadparmamMu

Wsmeputenbuple  auadparMbl  COSAWHEHBI € OTCUETHBIMH
Oapabanamu. Ha Oapabane HaHeceHbl nBe mkanpl. OnHa ImKama —
yépHasl — Ha3blBaeTCs IIKAJIOW cBeTonpomyckanus. Ha Hell HaHeceHsl
otHomreHust S/Sy (%), Tme Sy — MakcuMmanbHas TUTOIAAb OTBEPCTHS
muadparmel. Jlpyras mikana — KpacHas — COOTBETCTBYET ONTHYECKOM
IUIOTHOCTH D 00pa3ia, Mo KOTOPOH OHUMAIOT JIECSTUYHBIA Jorapudm
BEJIMYHMHBI, 00paTHON KOAPPHUIMEHTY MPOMYCKAHHUS T.

JJABOPATOPHAS PABOTA
OnpenejieHue KOHIEHTPALMU BellleCTBA B PacTBope
Heanr pabGorbl: ompeaeneHue KOHIGHTPAIMM BEIIECTBA B
pacTBopax u nmpoBepka 3akoHa byrepa-Jlambepra.

[pudopsl ¥ NPUHANIEKHOCTH: (POTOIIESKTPUUSCKUN KOJOPUMETP
®DK-56; Habop KrOBET; HaOOp MPO3pPadYHBIX OKPAIICHHBIX PACTBOPOB
(pacTBOp MEIHOTO KYIIOpOCa U PaCTBOP JABYXXPOMOBOKHCIIOTO KaJIus).
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@. Or1oT oTcUET Ha€T KOA(PPUIMEHT CBETOMCIYCKAHHUS MPOMEPEHHOTO
pacTBopa B MPOIICHTAX:

T (%) = ®/Dy100 % = D-100/100 = ® (11)

B MOMEHT cMBbIKaHHS CEKTOpa MHAMKATOPHOH JIaMIIbl OCBELIEHHOCTD
Ha U3MEPUTETBHOM (TIpaBoM) (OTOIIEMEHTE OCTAETCS HEN3MEHHOM Kak
B Hayale M3MEPEHMS, TaK W B KOHLE KAXKIOIO0 H3MEPEHHs, UTO
UCKIIIOYAeT OIIMOKH, CBS3aHHBIE C HEJIMHEHHOCTBIO XapaKTEPHUCTHK
(hOTO2IEMEHTOB.

OOumii Bua npubopoB mokaszaH Ha puc. 2. [Tpubop Moxer paboraTh
B Auama3zoHe IuH BOJAH OT 315 uM mo 630 mM. Jlua BeIAeICHHS
omnpenenéHHbIX JAJMH BOJH B Tpubope cBeTopuiabTpoB (Tabm. 1),
KOTOpBIE BKITIOYAIOTCA MTOBOPOTOM pyKoATkH 13 (puc. 3).

Tabmuua 1.
Ne Ha pykosiTke MapkupoBka JI1MHA BOJIHBI B HM, COOTB.
cBeTOQUIBTPA MaKC. IPOIYCK.
1 1 315
2 2 364
3 3 400
4 4 434
5 5 490
6 6 540
7 7 582
8 8 597
9 9 630

B npaBom KkroBeTojepxkarene YCTaHABJIMBAIOTCS JBE KIOBETH (C
pacTBOpoM M pacTBOpuTeseM). l[lepexiroueHHH KIOBETHI B IPAaBOM
My4yKe TMPOU3BOAUTCS pyKoATKoN 16 no ymopa. B neBom mydke mpu
HEOOXOIMMOCTH YCTaHABJIMBAETCS OJJHA KIOBETA C PACTBOPUTEIIEM.
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TEMA 2. AKTUBHOCTbBb U KOO®PUITUEHT
AKTUBHOCTHU SJIEKTPOJIMTOB

1. Teopus [de6as-I'tokkens
AKTHUBHOCTB, KO HUIHMEHT aKTHUBHOCTH
3. HonHas cuna pacTBopa

N

CornacHO COBpPEMEHHOH TEOpHWH PpacTBOPOB BJIEKTPOIUTOB,
OCHOBHBIC TIOJIOKEHHSI KOTOPOH copmyirpoBansl Jlebaem u ['rokkenem,
CHJIBHBIE DJIEKTPOJHTHI B PAacTBOpPaxX MOJHOCTHIO MUCCONMHUPOBAHBI HA
nonbl. Teopus JleOas-['Tokkenss MO3TOMY MHOTIa HAa3bIBACTCS ‘‘TEOpHUCH
noyiHON nuccormanuu’. OJHAKO B PacTBOpPax B OTIMYHME OT HMOHHBIX
KPUCTAJUIOB COJIEH TEIUIOBOE JBM)KEHHE HMOHOB MPUBOJIUT K TOMY, YTO
OHA HE COXPaHAIOT CBOEro (PUKCHMPOBAHHOTO TIOJOXKCHHSA, a
pacronararoTcsi 80Kpye BBIOPAHHOTO UYEHMPAIbHO20 UOHA 6 8uoe
waposoti cgepwvi, KOTOpasi HA3BIBACTCS UOHHOU ammocghepoil. Bee noHBI,
HaxXOZsIIuecs] B PacTBOpPE, PABHOIPABHBI, KaXABI W3 HHUX OKPYKEH
MOHHOI arMoc]epoil U Kax bl U3 HUX MOKET OBITh IICHTPATbHBIM.

1 Teopua Jlebasa-T'ioxkensa. PaccMOTpUM OTpHIIATCIHHBIA HMOH B
KauyecTBe IICHTPaIbHOTO. BOKPYr 3TOr0 MOHa MOTYT HAXOIMTHCA Kak
TIOJIOKUTENBHBIC, TaK W OTPHUIIATENbHBIE WOHBI, ITOCIEIHNE BCIEICTBHE
3JIEKTPOCTATUUECKOTO OTTAJIKMBAHHUS PACIOJAraloTCs JAJIbIIe OT LEHT-
panbHOTO MOHA. B menom noHHas atmocdepa mmeer 3apsn, TPOTHBO-
MOJIOXKHBIN M0 3HAKYy 3apsiiy ILEHTPAJbHOTO HMOHA. TeraoBoe ABMKEHUE
WOHOB B PAaCTBOpPE MPHUBOJUT K TOMY, YTO OHH HENPEPHIBHO OOMe-
HUBAIOTCS MECTaMH C HWOHAMH JPYTUX HMOHHBIX armocdep. OmgHaKo
BOKPYI' OTPHUIIATEIIBHO 3apsHKCHHOTO HOHA 00pa3yercs HMOHHAs aTMo-
chepa, y KOTOpoH mpeoOnagaeT TOJOXKUTENBHBIA 3apsia, BOKPYT
MOJIOKUTEIILHOTO - HOHHAs aTMocepa ¢ OTPHUILIATSIILHBIM 3apsiioM, HO B
LIEJIOM BECh pAacTBOpP OCTaeTcs HeHTpanbHbIM. [IMOTHOCTH WOHHOM
aTMocdepsl pa3TudHa: 4eM pa3daBlieHHee pacTBOp, TEM IUIOTHOCTH €e
MEHbIIIE, YeM KOHIICHTPUPOBAaHHEE PACTBOP, TEM IIOTHOCTh aTMOCHEPHI
OoJpie U OoNbIIe ee BIMSHUE HAa IEHTPAIBHBIA MOH, TaK KaK CHUJIbHEe
MPOSIBIISICTCS. MEKUOHHOE 3JICKTPOCTaTU4YecKoe B3aumojeiicteue. C
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MOBBIIIICHWEM  TeMIIepaTypsl  IUIOTHOCTh  HOHHOW  atMocdepsl
YMEHbIIAeTCd 3a CYeT YBENWYeHHS KHHETHYEeCKOH 3HEpPruu HOHOB.
DNIEKTPOCTATUYECKOE B3aUMOJCUCTBUE HOHOB B PAacTBOPE CHIIBHO
3aBHCUT M OT JUDJIEKTPUYECKOW TIIOCTOSHHOW PACTBOPHTENS: CHIIBI
B3aUMOJICUCTBUS HOHOB YBEJIUYHMBAIOTCA MPU YMEHBIICHUU JHUAJICK-
TPUYECKON OCTOSHHOW PaCTBOPHUTEIIS.
OpHako, Kak HU BEJIHMKH JAOCTWKeHus Teopun J[lebas-I'tokkemns, ee
MIPUJIOKEHNE OTpPAaHWYUBAETCA pPa30aBIEHHBIMH pPAaCcTBOPAMHU CHIBHBIX
3JEKTPOJIUTOB C MOHAMU HHU3KOM BaJCHTHOCTHU, TaK KAaK OHA YUYHUTHIBACT
b 3()(EKT IIEeKTPOCTATUYECKOTO0 B3aWMOJICHCTBHS HOHOB, He
NpUHUMAasT BO BHUMAaHHUE CHIIbI, JEHUCTBYIOIIME MEXAy HOHAMH U
MOJIEKyJIaMH pacTBopuTens (T. €. coybBaTanuio HOHOB). Hakower,
teopus JleGas-I' tokKens He YIUTHIBACT Tak)Ke WHAWBUAYaJbHBIX CBOWCTB
MOHOB, KOTOPBIE ONPEEINAIOTCS UX CTPOCHHUEM, TOISPHU3YEMOCTBIO.

JanpHeiiliee pa3BUTHE TEOPUU MEXHOHHOTO B3aMMOJCUCTBUSA
CWJIBHBIX 3JIEKTPOJIUTOB CBA3aHO C PAaCIpOCTPaHEHUEM €€ MOJIOKEHUI Ha
0oJiee KOHIIEHTPUPOBAHHBIE PACTBOPHI, YUETOM SBICHHHA COJbBATAIINU
MOHOB M HMX BO3MOXHOHN accoluaunuu. Psj aBTOpOB BBICKa3al Npea-
MOJIO’KEHHNE, YTO MPH 3HAYMUTENHHBIX KOHLIEHTPAIUAX JJIEKTPOJHUTOB B
pacTBOpax MOKET MPOUCXOAUTH ACCOYUayUsi UOHOB, KOTAA MNPOTUBO-
TMOJIOKHO 3apsKEHHBIE MOHBI COMIMKAIOTCS, 00pa3ysl HOHHbBIE TBOMHHKH,
nanpumep K* + Cl<> KC1. HoHHble mapbl yIEpKHMBAKOTCS BMECTE
TOJBKO 3a CUET KYJOHOBCKUX CHJI, IOSTOMY BJMSIIOT APYr Ha Jpyra He
TaK CHJIBHO, KaK MpPHU THIIMYHOM OOpa3oBaHWu Moiekys. CrerneHb
accolualii MOHOB ObLTa TIOJICUWTaHA W COTIOCTaBIIeHAa C IKCIEpUMEH-
TalbHBIMH JaHHbIMH. COIOCTaBJIEHHE I[OKa3ano, YTO HMOHHAs acco-
[UaIysg WrpaeT 3HAYMTENBbHYIO pPOJIb, OCOOEHHO B HEBOIHBIX PAacTBO-
PHUTENAX C HU3KOM AUIIEKTPUUECKON MOCTOSHHOM.

CBolicTBa pacTBOPOB 3JIEKTPOJIUTOB OMPENEISIOTCS KOHIIEHTPA-
el HOHOB JAaHHOTO 3JIEKTPOJIMTA B PaCTBOPE.

2  Axmuenocms, ko3ppuyuenm axkmuenocmu. llopenenue
HMOHOB OJTHOTO 3HAaKa CHJIBHO 3aBHCHUT OT HAIMYMUS HOHOB
MIPOTUBOIIOIOKHOTO 3HAKA, IIOATOMY XUMUUECKAsl aKMUBHOCMb uona I He
COOTBETCTBYET JEUCTBUTEIBbHON aHATUTUYECKON KOHLUEHTPALIUUA 3TOTO
HOHA B pacTBOPE, TaK KaK MEKIy HOHAMU MPOSIBISIETCS
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Puc. 1 Ontuyeckas cxema npubopa ®OK — 56

B npaBeliii cBETOBON Iy4OK MOMEMIAIOT KIOBETY C HCCIEAYEMBIM
pactBopoM. PasnBwknas auadparma mpaBoro IJieya IOJHOCTHEO
OTKpBIBaeTCs (OTCUET IO MIKAJNE CBETOMCIYCKAaHMUS), YTO COOTBETCTBYET
MOJIHOMY CBETOBOMY TIOTOKY @Dy. BcienctBue TOTIIOMIEHUS WM
paccesiHus CBETa PacTBOPOM Ha IMpaBbld 3JIEMEHT MOMaJaeT CBETOBOMU
IIOTOK MEHBIICH WHTEHCHUBHOCTH, Ye€M Ha JIEBBIK M  CEKTOp
WHANKATOPHOW JaMmbl JTHOO pPa3OoMKHYT, JHOO TMepeKphIT. Bparmas
Oapaban  5eBOM  W3MepUTEeNbHOW  AuadparmMpl,  YpPaBHHBAIOT
HMHTCHCHUBHOCTHU O6OI/IX CBC€TOBBIX IIOTOKOB, npu 3STOM  CEKTOp
WHAWKATOPHON IJIaMIBl CMBIKaeTca. 3aTeM B MPaBO€ IUIEYO BMECTO
HCCJIEyeMOro pacTBOpa TIOMeEIIaeTcsi KIoBeTa C pacTBOpHUTENEM
(3TamOHHBIN PacTBOpP), IPH 3TOM (POTOMETPHUIECKOE PaBHOBECHE BHOBH
Hapymraercsi. Bpamias mpaBwiii 6apa®aH, YMEHBIIAIOT WHTCHCUBHOCTH
MpaBOro  CBETOBOrO TMydYkKa JIO I[EPBOHAYaIbHOH (CEKTOp Ha
WHIWKATOPHOHM JaMIie CHOBa cMbIKaercs). [lodydeHHBIH MO mIKaie
mpaBoro Oapabana oTc4Y€T OyAeT COOTBETCTBOBATH CBETOBOMY ITOTOKY
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[TornomieHre cBeTa MMEET PE30HAHCHBIM XapakTep ¢ MaKCHMallbHbIM
3HaYeHHEM B OO0JIACTH 4YacTOT, OJM3KHX K COOCTBEHHOM 4YacToTe
KOJICOaHH OCITIIIISITOPOB (g.

Hasznauenue u npunyun oeticmeus npuoopa @IK-56

OOK npennazHadeH Aii1 HU3MEPEHUs] ONTUYECKOM IUIOTHOCTH,
CBETOIPOITyCKaHHA >KUIKUX PAacTBOPOB M OIpEEICHUS KOHIEHTPAINH
UCCIIeTyEeMBIX PACTBOPOB.

[puHimn aeWcTBUs mpuOOpa OCHOBAaH Ha CPaBHEHHH CBETOBBIX
MIOTOKOB, IPOITYCKAEMBbIX Yepe3 ATAJOHHBIM U HCCIEAYyEMbIe PAaCTBOPBI.
IIpuémHuKaMHu CBETOBOM 3HEPrUM CIIyXkaT [Ba CypbMSHO-LE3HEBBIX
dboTodeMeHTa, BKIIIOYEHHBIE MO auddepeHInaTbsHOl cxeme, depe3
YCUJIMTENb Ha WHAWKATOPHYIO JIaMIly (MM CTPEJOYHBIH HyJIb-TIPUOOp).
ITpubop obecneumBaer m3Mepenus mnpomyckanus ot 100 % mo 5 %
(onTHyeckast IIOTHOCTB OT HYJS A0 1,3) ¢ aOCONMOTHON MOTPEIIHOCTHI0
— 1 %. Ontrueckas cxema nmpudopa n3o0pakeHa Ha pucyHKe 1.

CBeTOoBOI1 IOTOK OT UCTOYHMKA CBETa 1, MpoHs uepe3 CBETOPHUIBTP
2, ToMaaeT Ha MPU3MY 3, KOTOpas JACIUT ITy4OK Ha JICBBI M MpPaBbIi.
CBeTOBBIE IYYKH, OTPA3MBIIKCH OT 3epKall 4, OIpOWIs yepe3 JIMH3BI 5,
BBIXOJAT TMapayieNbHBIMU ITydykaMu. Jlanee OHM TPOXOJAT uepes
KIOBETHl 6 W MOMajaroT Ha JUH3Y 8, B (DOKyce KOTOPBIX BBICTABICHBI
MmartoBele cTékna 11, a 3a HuMH QoToanmementsl 9. PasaBmxHas
mradparma 10, pacmonokeHHas B TIPaBOM ITydKe CBETa, MEHSET
MHTEHCHBHOCTH CBETOBOT'O Iy4Ka, MaJarolIero Ha IpaBblil poTodIeMEeHT
®3. C mnomompio pa3aBWKHON auadparMbl 7 MOXKHO OCIAOIATH
MHTEHCUBHOCTh CBETOBOI'O IIOTOKA, MAJalOIIEro Ha JIEBBIM 3JIEMEHT.
IIpaBbIii CBETOBOM IIy4OK SIBJISIETCS W3MEPUTEIbHBIM, JIEBBIA —
KOMIIEHCALIMOHHBIM. B mpaBblii CBETOBOHM Iy4OK MOTYT BKJIIOYATHCS
MoCe0BaTelbHO OJHAa W Jpyras KIOBETHl (C pacTBOPOM U C
pPacTBOPHUTETIEM).
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3JIEKTPOCTaTHYECKOE B3aUMOJICHCTBHE.

i XapaKkTepuUCTUKU TIOBEIEHHS PEaTbHBIX CUCTEM aMepHKaH-
CKUM Yy4YeHbIM JIplOMCOM BBEIEHO IIOHATHE AKTUBHOCTH, KOTOPOE
LIMPOKO UCIIOJIB3YETCs, OCOOCHHO B MPUMEHEHUH K pacTBOPaM CHIIbHBIX
3JIEKTPOJINTOB.

Axmugnocms uona a; sABisieTcst PyHKIHMEH ero KOHIEHTpaluu B
pactBope. OHa oTiIMYaeTcs OT KOHLEHTPAllMM HAa HEKOTOPBIH MHO-
KHTEJIb, KOTOPBIN HAa3bIBACTCS KOIDDUYUESHMOM AKIMUBHOCU.
Konmentpanuss pactBopa MOXeT OBbITh BBIpaXKEHA Pa3IHYHBIMU
ciocobaMu, Hampumep, yepe3 MOJApHOCTb C, MOJB/T (T. €. YUCIOM
Moneii Ha 1 1 pacTBOpa) WM MOJSIbHOCTH m, Monb/1000 T (1. e.
gucnom Moneit Ha 1000 T pacrBoputens). B cooTBeTCTBHH C 3THM
KOX(QQHULUEHTHl aKTUBHOCTH HMOHOB OYAYyT MMETh Pa3IMyHOE 3HAYCHUE.
st Toro 9T00BI OTPA3HTh 3aBUCHUMOCTH KO3 HUITHEHTa aKTHBHOCTH OT
cnocoba  BBIp@KEHHS  KOHLEHTpPAMH, BBOJAT HUX  Pa3iIMyHOE
o003Ha4YeHue:

KO3 uyuenm akmueHoCmuy, OMHECEeH bl K MOIAPHOCMU, 0003HAUAOM
oykeot f, kosppuyuenm axmusnocmu, omuecennwvlil K MOIAIBHOCU - ¥

a;=C; f; " a=m; vi 1)

CormacHo  ypaBaeHuto (1), KO3(pUIMEHTH aKTUBHOCTH WHJIH-
BHyaJbHBIX NOHOB OTIPEAEIISIOTCS BHIPAKEHISIMHI:

fi=a; /C; " Yi = Qi / m; (1a)

Teopus Jlebas-I'rokkens mpeanonaraeT NOJHYO TUCCOLUMUAINIO CHITBHBIX
JMEKTPOIMTOB B pacTtBopax. JlomyctuM, dYTO OSIEKTPOIMTHIECKAS
JTUCCOLIMALINS JICKTPOJIUTA MPOUCXOTUT IO YPABHEHUIO

A B ne A + B,
re N* 1 N'-4KCII0 KATHOHOB M AHHOHOB;
Z' ¥ Z'- ux 3apssbl.
CnenoBarenbHO, KOHIEHTpalus KaTHOHOB M AHMOHOB paBHA
KOHLIEHTPALIUH 3JEKTPOJIUTA, YMHOXKCHHOU Ha YUCIIO
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COOTBETCTBYIOIIHE HOHOB, 00Pa3yIOMINXCS MPH JTUCCOITHAITHH:

Ci.=Cny m C=Cn_, 2
rae C KOHICHTPAITHS DIEKTPOIUTA, MOJIB/JI.
Hampumep, B pactBope Al,(S04);s MOTSIPHOCTH KATHOHOB ATIOMUHHS U
CyJb(haT-aHHOHOB ONPEACIISIFOTCS BHIPAYKEHUSIMH:

C A13+ =2C nu C S04 2= 3C.

KoaddurmmeHT akTUBHOCTH SBISIETCS MEpPOH OTIWYHSI CBOWMCTB
PacTBOPOB 3JIEKTPOIMUTOB (M BOOOIIE pealbHBIX PACTBOPOB) OT CBOMCTB
WAeaIbHBIX pacTBOpOB. COCTOSHIE MACAIHHOIO PACTBOPA JOCTHTAETCS
npu OeckoHeyHOM pazdasienuu, korqa C — 0 (wmm m— 0) u fi -1
(umm y; —1).

HpI/I‘H/IHBI, BBI3BIBAIOIIIHNE OTKJIOHCHUEC KO3(1)¢)I/IIH/IGHT3 AKTHBHOCTHU
WOHOB OT €IWHMIIBI, &, CIEN0BAaTEIbHO, AKTMBHOCTH HMOHOB OT HX
KOHIIGHTpallud B PacTBOpEe, MOTYT OBITh Kak (U3NYECKHMH, TaK HU
XUMHAYECKUMH. B OCHOBHOM OHM MOT'YT OBITH CBEICHBI K IBYM:

1) uW3MeHeHHMEe  KOHIIEHTpallMd  pacTBOPEHHOTO  BellecTBa
BCJIEACTBUE AMCCOLHUALINY, ACCOLMAMU U COJbBATALMH, IPUBOIAIINX
K U3MEHEHUIO YHCIIa YacTUIl B pacTBOPE;

2) W3MEHEHHWE SHEPIMU pPACTBOPEHHBIX YacTHI B CBA3M C HX
B3aMMOJICHCTBUEM MEXKAY cO0O0 U ¢ MOJIEKYJIaMU PaCTBOPUTEIISL.

Bropas mpuumHa 0COOEHHO TPOSIBISIETCSI B PACTBOPAX CHIIBHBIX

SJICKTPOJIUTOB.
H3menenne OHEPruu CHJIBHOI'O QJICKTPOJIUTa B CpaBHUTCIILHO
p336aBJ'IeHHBIX pacTBOpax OIIPCACIIACTCS npexae BCETO

NEKMpOCmamuyeckum  g3aumooelicmeuem WMOHOB. B a3ToM ciyuae
KO3(pPHUITUEHT aKTUBHOCTH < 1 HE B CBSI3W C M3MEHEHUEM YHCIIa YACTHII,
a U3-32 U3MCEHEHMsI MX DHEPruu. B KOHUEHTPHUPOBAHHBIX PACTBOpax
MHOTHX CHJIBHBIX 3JICKTPOIUTOB KOYDQPHUITMEHT aKTUBHOCTH > 1, B 3TOM
cllydae ero yBEIMYCHUE IMPOMCXOJIUT B pe3yNbTaTe H3MEHEHHS CBO-
0O0ITHOM 2HEPTUH BCICACTBHE THUApaTamuy HWOHOB. B koxddummentax
aKTUBHOCTU 00€ MPUYWHBI, BHI3BIBAIOIINE UX OTKJIOHEHHE, YUUTHIBAIOTCS
HE pa3/ieNbHO, a CyMMapHO.

OnbITHOE HAaXOXJ/ICHUE aKTUBHOCTH WIH KOA((UIIMEHTOB aKTUBHO-
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a = 4ane/iy 4)

T7e Ag — IUTMHA BOJHBI B BaKyyMe, N — MoKa3aTellb IPEIOMIICHHSI CPEbL.
VYuurteiBas, 4To Ay = n4, TAe A — AJIUHA BOJHBI B Cpele, MOKHO
dhopmyny (4) mepenmcars B BUIE

a = 4nce/A (4a)
@opmynsl (4) u (4a) TOKa3BIBAOT, YTO KOIPQPHUIMEHT MOTIOMICHHUS
3aBUCHT OT JJIMHBI BOJIHBL. BclleJIcTBHE 3TOr0 TOTIJIOMICHUS CPEIbI
OKpaIIeHbl.

[Mormnomenue cBeta B pa3daBICHHBIX NPO3PAYHBIX PACTBOPAX MOKHO
9KCTIEPUMEHTAIBHO HCCIIEIOBATh IPH MOMOIIN (POTOMETPOB Pa3IHYHOM
KOHCTpYKUMH. Hampumep, wu3Mepsisi MOTJOIICHHE CBETa, MOXKHO
JOCTaTOYHO TOYHO ONPEAENUTh KOHIEHTPALHUIO IOTJIOIIAIONIEr0
BEIIECTBA.

Jisi  SKCHEeprMEHTaIbHOTO HCCIIEIOBAHUSI TOTJIONMICHUSI CBETa B
cpeaax BBOASATCS CIEAYIOIINE XapaKTePUCTUKH:

1. ceemonponyckanue, onpenensemoe HopMyIIoOii:

=1/l 5)
rae T — ko3 duurenT npomyckanus, l — HHTEHCHBHOCTH MaAOLIETO
CBETOBOI'O MIOTOKA, | — MHTEHCHBHOCTH CBETOBOI'O MOTOKA, MPOILEALIEI0

4epes3 pacTBop.
2. ommuueckas niomHocmey, onpenensiemMas Gopmyoii:
D =In 1o/l (6)
rze @ — onTHYecKas INIOTHOCTb.
CBsi3b MEXIY HPONYCKAHUeM CBETa U ONMUYECKOU NIOMHOCHIbIO
ycTaHaBIMBAETCs ¢ HoMoIIbio popmyn (5) u (6)

D =In(1/7) (7
CBeTonpoImycKaHue pacTBOpa T MOKHO BBIPa3UTh U3 3akoHa byrepa:
7 = exp(-ad) 8)
OTKYy/1a ompeaesieTcss K03 OUIUEHT MOrIOIeHUS
a=-1/d:Int )

[Tocrme coOTBETCTBYIONMMX TOJCTAHOBOK ¢ yu€roM Qopmyn (5) u (6)
3aBUCHMOCTh MEXAYy KOI((HUIMEHTOM MOTJIOMEHUS 0. M ONTHYECKOH
IUIOTHOCTBIO pacTBOpa D ONpeernsieTcs Kak

a=23-0/d (10)
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BemiecTBa. [1oj Bo3meiicTBuEM 31eKTpuueckoro nojsi E cBeToBoM BOJIHBI
JJIEKTPOHBIB aTOMaX CMEMIAIOTCS OTHOCUTEIBHO sIIep, COBEpIIas
rapMoHndeckne koseOanus. Ilamaromass BomHa wuHTEpdEepHUpyeT C
BTOPUYHBIMU BOJIHAMH, WCIIYCKa€MbIMH DJICKTPOHAMU aTOMOB, U
BO3HHMKAET BOJIHA €  aMIUIMTYJOM, HE paBHOW  aMIUIUTYIE
BO3JICHCTBYIONIETO AJIeKTpUdeckoro mons. C JHEepreTHYecKOod TOUYKH
3p€HUA OTO O3HA4YACT, YTO YaCTb DHEPTHUU BHGKTPOMaFHPITHOfI BOJIHBI
UAET Ha yBENWMYEHHWE BHYTPEHHEH HEPTHUU BEUIeCTBa, Yepe3 KOTOPOe
IMpoXoaAuT CBCT. QHGKTPOMaFHI/ITHaSI BOJIHA TI€PEHOCHUT OHEPTUIO,
MPOTOPITUOHANBEHYIO KBaJIpary aAMILTATY BT HaTpPsOKEHHOCTH
aneKTpuueckoro noiist. CpenHee 3HaUYCHUE MOTOKA SHEPTHUU 32 MEPHOJT —
3TO WHTEHCUBHOCTH CBETOBOM BOJHHI |.

| ~E?

I/IHTGHCI/IBHOCTL CB€Ta, HpOIJ_Ie,Z[HICFO qepe3 BEIICCTBO, OHpC,Z[GJlHeTCSI
o 3akoHy byrepa-JlamOepTa, ¥ 3aBHCHT KaK OT TOJIIIUHBI CJIOSI, TaK U
oT HpI/IpO}_'[LI nu CBOﬁCTB IIorjomarmero Beuiecrna.

KoadduimeHT mnornomenns & TNPONMOPIHOHATICH KOHIECHTPAIUU

BemiecTtBa C:
a=ayC 2

rne oy — KO()OUIMEHT TIOMJIOMICHUSI MOJICKYJIBI PAacTBOPEHHOTO
BEIIICCTBA, HE 3aBUCHINEH OT KOHIIEHTparmu. Toraa

I = lpexp(ao-C-d) €)

®opmyna (3) HocuT HaszBaHme 3akoHa byrepa-Jlambepra-bepa u
OKa3bIBaeTCsl CHpPABEAJIMBOM Ml pPacTBOPOB M Ta30B C MAaJoH
KOHIeHTpanued (MpH OSTOM TMPENAIoyiaraeTcsi, 4YTO PacTBOPHUTENb
MPAKTHYECKU HE MOTIIONIAET CBET).

IIpy DpoOXOKAEHUM MOHOXPOMATHYECKOW CBETOBOM BOJIHBI 4epe3
BEIIECTBO MPOUMCXOIUT 3aTyXaHHe aMILUIUTY bl BOJHBI B TIOTJIOMIAOIIEH
cpene. 3aTyxaHMe aMIDIUTYAbl OINHKCBHIBAeTCA dYepe3 IOKa3areneM
3aTyXaHHUs & MPO3pavHON Cpebl, KOTOPHIH CBsA3aH ¢ KO3 PHUIMEHTOM
IorjaomeHusa e COOTHOIIEHUEM
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CTH OTIENBHO TSI KATHOHOB W aHUOHOB HEBO3MOXKHO. CyIIeCTBYIOINTHE
METOJBI TO3BOJISIIOT JKCIIEPUMEHTANBHO OMPEACIUTh TOJIBKO CPEIHIOI0
aKTMBHOCTh MOHOB W CpeAHUN KOA(D(UIIMEHT aKTHBHOCTH. Tak Kak B
JM000M PacTBOPE UMEKOTCS MOHBI MPOTUBOTIOIOXKHBIX 3HAKOB, MOJIYUYUTh
KaTHOHBI WJIW aHHOHBI B H30JIMPOBAHHOM BHIEC HEBO3MOXHO,
CJIEZIOBATENbHO, HENB3sI OIPENeNUTh AKTUBHOCTh OTAEIHHOTO HOHA
HCXO/S U3 OIBITHEIX JaHHBIX.

Jaxe B TOM chydae, korma Kod((HIMEHT aKTUBHOCTH HOHOB
onpeaensioT usmeperueMm DJIC, TO NOAYYaOT cpedHull Ko3gduyuenm
axkmusnocmu, Tak kak OJIC 1enm 3aBHCHUT OT CBOMCTB aHMOHA M Ka-
TroHa. [1lo3TOMy M OBLTO BBEIEHO MOHITHE CPEIHEH aKTUBHOCTH MOHOB,
paBHOE

ay = Myys u a. = C.f,, (3)

rae My u C,.-cpeaHss MOJIIbHAs U MOJIIpHAsl KOHIIEHTpally HOHOB.

B  (u3nko-xMMHYECKHMX CHPAaBOYHHMKAX OOBIYHO MHPUBOIAT
cpenHue KO3(pQUIMEHTH aKTHBHOCTU CHJIBHBIX 3JIEKTPOIHUTOB Y. IPH
MOJISITIBHOM KOHLIEHTPALUH T JIEKTPOJIUTA.

3 AKTHBHOCTb, KO3 (pUIIUEHT AKTUBHOCTH. [1JI51 OUEHB
pa30aBlICHHBIX PACTBOPOB CHIILHBIX 3JICKTPOJIUTOB =T, . B
JanbHENIIeM U1 pa30aBIeHHBIX PacTBOPOB OylieM IIpeHebperaTh
pazu4reM MEXIy ClIOCOOOM BBIpaKEHHUS KO UIIMEHTa aKTHBHOCTH,
410 BriosHe gomyctumMo npu C<0,1. [l 6oee KOHIEHTPUPOBAHHBIX
pacTBOPOB MEKAY %: M f; ycTaHABIMBAIOTCS CIIOYKHBIC 3aBUCUMOCTH.

Ecmm snextpomur A .+ B mpu obmel konmenrparun C IUCCO-
LUUPYET Ha N+ KaTHMOHOB U #_ aHWOHOB, TO cpeAHsst KoHueHTparus Cy
HMOHOB OTIPE/IETISIETCS BBIPAKEHHUEM:

Ci:( C, n+ C_n-)l/n (4)
CornacHo ypaBHeHUIO (2), KOHIICHTPALIMIO HOHA MOKHO 3aMEHUTh Yepe3
0OIIyI0 KOHIICHTPAIIHIO AJIeKTposuTa, Toraa C, paBHa

C.=[(Cn)™ Cn)" " wm  C.=CH(n)™ ()", (4a)
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rjae C-KOHIICHTPALUS DJICKTPOJIUTA, MOJIB/JI;

N =n" +n - cyMMa KaTMOHOB M AHMOHOB, Ha KOTOpPbIE JIUCCOLUUPYET
3IEKTPOJIHT.

Jns anexrponutos, Takux, kak KC1, NaNO3, ZnS0,, mucconuupyrommx
Ha OJIMH KaTHOH U OJIMH aHUOH (korja n° = n- = 1), u3 ypasHenuit (2) u
(4) mmeem

C.=C=C, nosmomyCs =(CH* =, (46)

T. €. CpemHssi KOHIIEHTpalMs HWOHOB paBHA OOIIEH KOHICHTPAIUU
3JIEKTPOJIUTA, YTO YIPOIaeT pacyuer f. .

Pacuer ko3 durnenTa akTHBHOCTH OT/ICTHHO KAaTHOHA U aHUOHA MOXKET
OBITh TIPOU3BEACH TOJIHKO Ha OCHOBAHWUHU TEOPETUUYECCKHUX PACCYKICHHIA.
Hanpumep, ucxons u3z mpenenbHoro 3akona JleOas-I'okkens (IT3/1D),
COTJIACHO KOTOpOMY KOA(D(HUITMEHT aKTUBHOCTH JTAHHOTO MOHA (KaTHOHA
WIM aHHOHa) B pa30aBICHHBIX PACTBOPAax CHIBHBIX 3JEKTPOJIHTOB
OmpeNeIsIeTCS €T0 3apsaa0M U 00IIeit HOHHOM CHITON pacTBOpa:

Lgfi=-Az" 1, ()
rae fi-koadhunmeHT akTHBHOCTH MOHA, KATHOHA WM aHHOHA,

A — KOHCTaHTa, 3aBHUCALIas OT JUBJIEKTPUUECKOMN MOCTOSHHOMN Cpelibl
1 aOCOJIOTHON TEMITepaTyphl; Ui BOJHBIX PacTBOPOB IIPH 25°C omna
paBHa “+0,517;

Z; -3apsiz uoHa (OepyT Oe3 yueTa 3HaKa);

| - noHHas cuia pactBopa.

[onsatue uownnoii cunvt pactBopa | OBUIO BBEJIEHO B TEOPHIO DJICK-
TposiuToB JlptoucoM. Ilox Hell NMOHMMAKOT MOJYCYMMY HPOW3BEACHHUN
VMOHHBIX KOHLIEHTpallMii BCEX HMOHOB B PACTBOpPE HAa KBaJpaT WX Ba-
JICHTHOCTH;

| =12(Ciz2+ G2+ ...+ GTb), (8)
rae C - KOHIEHTpAIHs UOHOB, T-HOH/II.
Berancnum nonnyto cuity 0,01 M pactopos NaCl, KNO3, CuSO, u

A13(S04)3; .
| noct (i KNO3)™ 1/2 (0,01 « 12 + 0,01 « 1%) = 0,01,

18

Jlutepatypa

1. P Atinep. Xumus KpeMHe3eMa! pacTBOPUMOCTb,
HOJIMMEpH3aLusl, KOJJIOMIHBIE U IIOBEPXHOCTHBIE CBOICTBA,
Oouoxumus: /miep. ¢ anri; nog pen. B. I1. [Ipsaumnukosa/. — M.:
Mup, 1982. - 1126 c.

2. A. . ManaxoBa. IlpaktTukyMm 1o (U3HUYECKOH XUMUH. —
Mumnck, Beimitinas mkoma, 1974. — 512 c.

3. H.T. Kuaoppe, JI. ®. Kpsutosa, B. C. My3bikanToB. Ou3nueckas
xumus. — M.:Beicmias mikoia, 1990. — 416 c.

4. A. A. Xyxosckuii, JI. A. llIBaprman. ®uszudeckas Xumus. — M.
Merannyprus, 1976. — 544 c.

5. T'. T. Ilerposckmii, B. C. lllamxkna. OcHOBHBIC HaIpPaBJICHUS
30J1b — T€Nb CHHTE3a CTEKJI000pa3HbIX MaTepualioB AJisl ONTHUKU
W3 KOJUTOMIHBIX (opM KpemHe3ema. //Du3nKa U XUMUS CTEKIIA.,
- 1997.Ne23. - 525 c.

6. U. Ditrens. Ousnyeckas xumus cuiaukatos. — M.: I, 1962, —
356¢.

TEMA 7. ACCJIEAOBAHME NOTJVIOLLIEHUS CBETA B
OKPAIIEHHBIX PACTBOPAX

1. 3akon byrepa-Jlambepra-bepa

2. Haznauenwue u npuHmi aevicteus npudopa ®IK-56
3. ITpuHIMT U3MEPEHUSI CBETOUCITY CKAaHUS

4. PaboTa c n3MepuTenbHBIME quadparMaMu

[Ipu npoXo’KIeHUH CBeTa dyepe3 pa30aBiIeHHbIE PACTBOPHI U a3kl
CBET YaCTHYHO norjomaercs. Eciu Ha mpo3padHyio cpeny majiaer cBeT
WHTEHCUBHOCTH ly , TO MHTEHCHMBHOCTH CcBeTa I, mpomenmiero uepes
pa3baBieHHBI  pacTBOp, corjiacHo 3akoHy  byrepa-JlamGepra
omnpenensiercs no Gopmyie

I=1g: 14 (1)
rae o — Koa(b(bI/IuHeHT IOTJIOIIEHHS CBeTa, d — TOJILMHA CII0SL.
ITornomenue CBE€Ta BEILIECTBOM 06yCHOBJIeH0

BSBHMOHCﬁCTBHeM CBETOBOM BOJHBI C aTOMaMu U MOJICKYJIaMU
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6) Cuenath BBIBOJ 110 pe3ybTaTaM NpOAEIaHHON paboTEhI.

3

4

Puc. 1 Cxema 1aGopaTopHOi YCTAHOBKH

1 — MCTOYHUK HaNpPSAKEHUS;
2 — PeryysaTop HaIPSIKCHHUS,
3 — Mermanika JrabopatopHas;
4 — ruaponzyemMas CMech

Bomnpocs! 1J1s1 CAaMOKOHTPOJIsA

1. Yro mnpexacraBisroT CcoOOOW  30JIb-KOJUIOUJHBIE  CHUCTEMBI?
Knaccudukanus 1ucepcHbIX CUCTEM.

2. llepeuyncnute W MOSCHUTE METOMABI MOJYYCHUS KOJUIOWIHBIX
CHCTEM.

3. Ot 4dero 3aBUCUT BpeMs reneodpazoBaHus ?
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| cusoi= 1/2 (0,01 « 2% + 0,01-2) =0,04,

a wonHas cwia 0,01 M pacrBopa Al3(S0,)s, IHUCCOLMUPYIOMIETO TIO
ypasrenno Aly(S04);<2AR + 3 S0,
pasHa | 45504 == 1/2(0,02 « 3% + 0,03 « 2%) =0,15.

Wrak, B pacTBOpax paBHBIX KOHIICHTpAui 1-1-BaJIeHTHBIX 3JIEK-
TPOJIUTOB MOHHAS CHJIa OJJMHAKOBA. B pacTBOpax paBHBIX KOHIICHTpAIIU
1-1-BajieHTHBIX W 2-2-BaJICHTHBIX OJICKTPOJIMTOB YHCIO HOHOB,
o0Opa3ymomuxcs MpU AUCCOIMAIMK OJMHAKOBO, OJIHAKO HWOHHAs CHIIa
pactBopa CuSO, B 4 pasa Ooubiie noHHo# cuiibsl pactBopa NaCl (wiu
KNO3) BcrmeactBue TOro, 4TO 3JIEKTPOCTATHUECKOE B3aUMOJICHCTBHUE
MCXKAY JABYXBAJCHTHBIMM HOHaMH CHJIBHEC, 4YEM MCXKAY OJHO-
BaJIeHTHHIMHA. VOHHas cuja XapakTepu3yeT MEKHOHHOE B3auMoJIei-
crBue. IIpu OAMHAKOBOM KOHILIEHTpPALUUU PACTBOPBI MHOTI'OBAJIEHTHBIX
JJIEKTPOJIUTOB 00J1aiatoT OOBIEH NOHHOM CHJIOHN, T. €. BeIyT ce0s Kak
0oJiee KOHIEHTPUPOBAHHBIE PACTBOPBI, TaK | A13s0a: B 15 pa3 Gosbline
I NaCl -

Wonnas cuna 0,4M pactBopa Na,S04, TOJIKHUCICHHOTO CEpHOM
kuciotoi (C=0,01 momw/), paBHa
1=1/2 (0,42 1%+ 0,4+ 2*+ 0,02 » 12+ 0,01+ 2%) = 1,23.

IIpu BBIUKCIIEHUM WOHHOW CHIIBI HEOOXOJMMO TIOJIB30BATHCS
UCMUHHOU UOHHOU KOHYewmpayuel, UIsI cIaboro SJIEKTPOIn3a dTa
BEJMYMHA paBHA

C= Ca, )

rae C KOHIICHTPAITUS JIEKTPOJINTA, MOJIB/JT;
OL -CTETICHb JIMCCONMAIINN DIIEKTPOIIHUTA.

W3 ypaBuenust (7) crneayer, 4YTO 3aBUCHMOCTH Jiorapugma
K03 UIMeHTa aKTUBHOCTA OT KOPHSI KBaJpaTHOTO M3 WOHHOM CHIIBI
JINHEWHas.

Koapdummenr axtuBHOCTH Isi  pa30aBICHHOTO  pacTBopa
CWJILHOTO  JJIGKTPONIUTa  MPEJACTaBIseT CO0OWM  MOMpaBKy K
KOHIICHTPAITHH, 00YCIIOBIICHHYIO TJTABHBIM obpazom
3IEKTPOCTATUUECKUM B3aUMOJICHCTBHEM HOHOB, KOTOpOE
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ompenensercs 3apsgaMd M PaguycaMHd HOHOB M HE 3aBUCUT OT
XUMHAYECKOM MpHpoIsl 3jieKTpoiuTa. ClieayeT MNpennoiokuTh, HYTO
€CJIM KaTHOH U aHHOH 3JIEKTPOJINTa UMEIOT OAMHAKOBbIE 110 BEJIHMYUHE
3apsiibl U OJHM3KUE PAJUYChI, T. €. JIEKTPOCTATHYECKH PaBHOLIEHHEI, TO
K03(p(PUIIMEHTHl AKTUBHOCTM TAaKUX MOHOB OJIMHAKOBBL. Takumu
anekTponuTamMu  sBisiioress  conmn tuma  KCl, KF, Csl.
Okcnepumentanbho st 0,01M pactBopa KCI naiigeno, uto f. paBen
0,922, cnenoBarenbHO, B pacTBOPE 3TOTO IEKTPOJIUTA

f[(+ = fC|: fi: 0,922

KoadduumeHT akTHBHOCTH, a 3HAYMT, M camMa aKTUBHOCTH OIpe-
JIEJIEHHOTO0 MOHa, Hanmpumep KaThoHa K, 3aBUCHT OT aKTHBHOCTH
anvona, Tak, B 0,01 M pactBope cynpdara kamus KodPPHUIUEHT
aKTHBHOCTH OyneT wHbIM, 9eM B 0,01 M pacTBope XJtopriaa Kaws.

B panpheiimem nox TepMHHOM “KO3(PQHUUHUEHT aKTHUBHOCTH MBI
OymeM MOHUMATh CpeaHnii Koddduuuent aktuBHocTH f., onpenense-
MBI OIBITHBIM IIyTEM MJIM paccunThiBaeMblil mo TI31T.

JIABOPATOPHAS PABOTA
AKTHBHOCTBb U KO3(pPUIIHEHT AKTHBHOCTH 3JIEKTPOJIMTOB

Lean padoTsl: onpeneieHHe akTHBHOCTH HOHOB BOJIOPO/JIa B pacTBOpax
CHIIBHOTO ¥ C1a00T0 3JIEKTPOIIUTOB

1. Onpenemute anamutudeckyro konreHntparmio HC1 u CH3;COOH B
pacTBopax pa3lIMYHON KOHIIEHTPAIUH.

2. Omnpenemuts pH pacTBOpOB W paccunTaTh AaKTUBHOCTh HMOHOB
BOJIOPOJIa B 3THUX PacTBOpax.

Ipu6Gops! nu npunaiIexxkHocTH: pH — METpPBI, MEpHBIE CTAaKaHBI,
MepHbIe 1a00paTOPHbIE IMIMHAPEL, CONAHAs KUCI0Ta, GUIBTPOBAIbHAS
Oymara, AUCTHIUTMPOBaHHAs BOAA, TalbBaHOMETP.

Meron m3mepenust DJIC mpunoxkum [y ompeneneHus kodhdu-
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Tabanuna 1. 3aBUCHMOCTH TeMIEPaTYPhI CMeCH OT BpeMeHH
TUAPOJIM3A.

Bpewms
nporiecca
TUZIpONH3a,
MHH

Temmnepatyp
a cMecH, °c

4) Tlocne moBBINICHUSI Temrepatypbl mo 50 — 60°C noskmaTecs
Hayaja mporecca OXJIaKIACHHUS CMECH, YTO CBUICTEILCTBYET 00
OKOHYAHHWH Tpolecca ruaposnsa. [lonydeHHas cMech JODKHA
OBITH OJTHOPOTHOM !

5) Wsmepurs pH mosiydeHHOTO 30Js1 IPH MOMOIIK WHIUKATOPHOM
Oymaru.

[Tomy4ueHHBIN 30JTh Pa3eIUTh HAa 3 YaCTH W Pa3JIuTh B damku [lerpu.

B kaxyro gacth 100aBUTh COOTBETCTBEHHO 1, 2, 3, Kamenb pacTBopa

0,AN NH4OH. Habnronate mpeBpaiiicHHe 3011 B rejib. Pe3ynbTarhl

3aHectd B Tabmuiy. IlocTpouTh TpapuK 3aBUCUMOCTH BPEMEHH
reyieoOpa3oBaHus OT KOJIMYECTBA I'ejico0pa3oBaTeis.

Tabanna 2. 3aBUCHMOCTB BpeMeHH resie00pa3oBaHMsA OT
KOJINYecTBA rejieodpasoBareJis.

Komnuuecto
reneoOpa3oBaTens

Bpewms reneodpaszo-
BaHUS
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BHUCKO3HOTO M MEJHO-aMMHAYHOTO IIENKa, B MPOM3BOJCTBE MHUIIEBHIX
MPOAYKTOB).
Cunepesnc HaOOmaeTcss W B JKMBOM OpraHu3Me (IMaToJIOTHYCCKUE
ONyXOJM M CEKPeLHUs JKejle3 pPacCMaTpUBAIOTCA KaK MPOSIBICHUE
CHUHEepe3unca).

JIABOPATOPHASA PABOTA

Henp padoThi: H3yduTh 0OCOOCHHOCTH MOJMYUYEHHS 30Jb — KOJUIOMIHOM
CHCTEMBI M €€ IOCIEIYIOIIero reiaeo0pa3oBaHHs; H3Y4UTb IPOLECC
MPEBpAaLICHUS 307151 B Telb.

IMpuGopsl ¥ NPUHAAIEKHOCTH: Memanka JjabopaTopHas; CTakaH
naboparopHselii, damku IleTpu, COJsSHAs KHCIOTa, MUCTHLIMPOBAHHAS
BoJ1a, TeTpastuiiopTocuiukar (CgHyo0,Si).

HOpﬂZ]OK BbIINNOJTHCHUSA paﬁOTbI

1) Ormepurs 5 ma 0,1N HCL, monuts 1o 50 MII JUCTHILIMPOBAHOM
BOJIOM.

2) Ormeputs 45 mu Terpastuaoprocwinkara (CgHog04Si) u canrh
CMeCh B CTaKaH.

3) Bxumrounts Memiajky (TMPeIBapUTEIbHO YCTAaHOBUB  PYUKY
perymsaropa B monoxenne U=65B), mepememmBarh cMmech B
teueHuu 40 — 60 MUHYT U KOHTPOJIUPOBATH TEMIIEPATYPy CMECH
1 pa3 B 3 muHyTH. Pesynprar 3anectu B Tabnuimy. [loctpoutsb
rpad K 3aBUCUMOCTH teyeq; OT BPEMEHU THAPOIIH3A.
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[MEHTOB aKTHBHOCTH f, Kak CHIIBHBIX, TaK W CIAa0bIX HEIOJHOCTHIO
JUCCOIIMUPOBAHHBIX AJICKTPOJIMTOB, Y KOTOPBIX O 3HAYUTEIHHO <1.

Cormacao Teopun JleOas-I'tokkens, CHIbHBIE OJJIEKTPOJIUTHI B
BOJHBIX PACTBOPAX MPAKTUICCKU TOJHOCTHIO TUCCOIMUPOBAHBI HA MOHBI
B pactBopax JoOoi koHunentpammu (oo =1). [losToMy KOHIIEHTpaIus
MOHOB B PAacTBOPax CHJIBHBIX JJIEKTPOJIUTOB paBHA aHAIUTUTHYECKOI
(oO11Ieit) KOHIEHTPAIMH AJIEKTPOJIUTA B PaCTBOPE B IPaMM-IKBHBAJICHTaX
WJIM MOJISIX B JINTPE PacTBOpA.

B pactBopax cnmaObIX 3MEKTPOIUTOB KOHIIEHTPAIUS MOHOB 3aBUCHT
OT CTENEeHH AuccolManuu aekTponura. Hampumep, B 1M pactBOpax
onroocHOBHBIX KucaoT cuwibHOro (HCI) u ciaboro (CH3COOH) siek-
TPOJIUTOB AHATUTHUYECCKOE TUTPOBAHWE TOKAXXET OJMHAKOBOE COJEpIKa-
HHUE KHCIIOTHOTO BoJoposia 1 T-noH/m.

OpHako cojepXaHWe HOHOB BOJOpPOJAa B 3THX pacTBOpax CHIIBHO
paznuuaerca. B 1M pacTBope yKCYyCHON KHCIIOTHI CTENEHb AUCCOLUUALINN
pu 25°C 0,0042, mosTOMy KOHIIGHTpAIlMsi MOHOB BOJOPOJia B 3TOM
pacTBope, COTIIacCHO ypaBHEHHIO (9), paBHA
Chi = Chuer. 0 =1 ¢ 0,0042 = 0,0042 r-uon/mn.

CreneHp AUCCOIMAIMM CJIA00T0 OMHAPHOTO 3JIEKTPOJIHTA OMNpe[e-
JeTCS UCXOAs W3 3akoHa pas3BenaeHus OctBambaa. s HeCHIBHO
paszbaBiieHHOTO pacTBopa o<l, W 3aKOH pa3BEJCHUS OIUCHIBACTCS
YpaBHEHUEM

Kz)uc: = 0(2 C;
OTKyJa
o= (Kduc./c)llz (10)

Torma mpu 25° C mus 1M pacrBopa CH;COOH a =(1,754 10%)2=
0,0042

(3Hauenue K, UMeeTcs B CIPABOYHHKAX ).

KoHrneHTpaiuo HOHOB BOAOPOJA B pacTBope ciaboit kucimotel HA
TaK)XKe MOXHO BBIYHCIUTH, €CIH JaHa OOlIas KOHIICHTPAIUS KUCIOTHI,
HUCXoOasd W3 KOHCTAHThl JUCCOLIMAIIHH. 13 YpaBHCHUA OUCCOLUALIUN
KHCJIOTHI

HA <> H'+A.
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COT'JIaCHO 3aKOHY JICUCTBUS Macc, MME€EM
_C,.C,

ouc
CHA

TaK KaK CTEHEeHb JUCCOLMALIMM Mala, TO KOHILEHTpalUs MOJEKYI
KHUCJIOTHI ITpH paBHOBecuU C,, (aKTHUECKU paBHA OOIICH KOHICHTPAIMH
KUCTOTHI Cyer

Cus = C ucn

W3 ypaBHenus aucconmainuu cieayer, 4to Cy. = C4, TOATOMY MOXKHO
3armcarh

C’.
K =-"H
duc C

Kuca

OTKyJa C e K e Crer (11)

Tak B 1M pactBope CH3;COOH konIeHTpaIms HoHOB BOAOpoa mmpu 25°
paBHa

C,. = (1,754 ¢ 10°)= 0,0042 r-mon/x.

B pactBopax cia0bIX 3JEKTPOJIUTOB W3-32 HE3HAYUTEIHHOT'O YHCIIA
WOHOB B pacTBOpE HE MOKET BO3HUKHYTh MOHHAs aTMocdepa, modToMy
ANEKTPOCTATHYECKOE B3aUMOJICHCTBUAE NOHOB MPAKTHYECKU OTCYTCTBYET
1 K03 (pPurmeHT akTHBHOCTH 6€3 OOIBIION OMHOKN MOYKET OBITh MPUHSAT
paBHbIM equHMIlE. TorJa aKTHBHOCTH HOHOB BOJOPOJa paBHA HUX
KOHIICHTpAIlMd B pacTBope ap: ~ Cp. WIH ¢ y4eToM ypaBHeHHs (9)
nMeeM,

ap+ zCKqul. a
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Puc. 2. CtpoeHne IpoCTpaHCTBEHHBIX CTPYKTYP, 00Pa3yIOIIIXCS:
a — B 30J1e IIpH reneodpazoBanui (1 — eanHUIA AUCTIEPCHOHHOM (hazbr; 2
— coyibBaTHasi 000JI04Ka; 3 — SYEHKH CTPYKTYPBI, 3aTI0THEHHBIC
JUCTIEPCUOHHON Cpeioi);
0 — B pactBope BMC nipu crynHeoOpa3oBaHHH.

Cunepesuc — pasfeneHue reins WIM CTyAHA Ha ase (aspl. OT1o
paszieneHue MPOUCXOAUT WIK CaMOIPOU3BOJIBHO IIPU CTAPEHUHU Telled U
CTyZIHEH, WM MOJ BIMSHUEM D3JEKTPOJIUTOB, TEMIIEPATyphl; 00BEM
reneii W CTyAHEW YyMeEHbIAaeTcs, coxpaHss ¢GopMy cocyaa:
BBIIGJISIIOLIASACS JKUAKOCTh SBISETCS 30iIeM uiu pactBopom BMC
MEHbIIIEH KOHIIEHTPALUH.

CuHepes3nc BO3ZHMKAET BCIIEJACTBHE W3MEHEHUS CHJI B3aUMOJIEHCTBHS
npu (QU3MKO-XUMHUYECKUX NPEBPAIICHUIX, NPOTEKAIOMUX B TEsIX U
cryausax. [Ipu 3ToM cTpykTypa Teiei u CTyqHeH YIUIOTHseTcs, 00beM
A4EeK YMEHBIIAETCS U JUCTIEPCHOHHAs Cpela YaCTUYHO BBDKUMAETCA W3
HUX. Y CTyAHEH CHHEepe3HC 4acTo 0OpaTHM.

B oToenpHBIX Ciydasx CHHEPE3HC WrpaeT IOJIOKHUTEIBHYIO pPOJIb,
HampuMep, MpHU MOJYyYEeHUH HEKOTOPBIX CHHTETHYECKHUX CMOJI, KOTJa
CMOJIa OTIENETCS OT PacTBOPHUTENS, B MOJOYHON INPOMBIIIJICHHOCTH
IIPU OTIENICHUH CBIBOPOTKH OT TBOpoOra H T. A. OfHaKo B OONBIIMHCTBE
ClydaeB €ro poJjib OTpHLaTeNbHa (B PE3MHOBOM, MBIJIOBAPEHHOM,
JAKOKPAaCOYHOM  IPOM3BOJACTBAX, B IPOU3BOACTBE  ALETATHOIO,
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BMC. Ocoberno merko o0Opa3yloTcs CTYOHH B pacTBOpax
BBICOKOTIOJIUMEPOB, UMEIOIINX Pa3BETBICHHBIC JUTMHHBIC
MaKpOMOJIEKYJbI, JJMHA IeTeld KOTOPBIX B THICAYM pa3 MPEBOCXOIUT
MOTIEPEYHOE CEUCHHUE.

OOpa3oBanue rejieit oderdaercs Mpu HATHIUH Y aHU30MaMETPUIHBIX
4acTUI] KOHIIOB, YIJIOB, pe0Oep, Tak Kak B OSTHUX MecTaxX TOJIUHA
JIBOMHOTO JJICKTPUIECKOTO CJIOSI COJIbBATHBIX 000JIOUEK HAMMCHbBINIAS W
Hwke §&- mnoreHnuan. [loatomy B mporecce reieoOpa3oBaHUS
KOJUTOWIHBIE YaCTHIBI COETUHSIOTCS MEXIy co0o0il, Tpexne BCero
KOHIIAMH M yrjilamMd, 00pa3ys  TpPOCTPAaHCTBEHHYIO  CETKY.
JlucniepcroHHAs cpefia 3axXBaThIBAETCS CETKOM, Kak T'yOKO#, Oyaromaps
4eMy CHUCTEMa TepsAeT TEKy4YeCTh M IEPEeXOJUT B TBEPI0OOpa3zHOe
cocrosinue. Ilog BAMSIHUEM  MEXaHMYECKHUX  BO3JCUCTBUN  TIpHU
BCTPSIXUBAaHUH, TEPEMENIMBAHUH IIPOUCXOIUT pa3pyIIeHHe CTPYKTYD,
rejlb U CTYACHb Pa3’KMKaroTcCs. Ecmm CUCTEMY OCTaBHUTbL B IIOKOEC, TO
Yyepe3 HEKOTOPOE BpeMsi OHa CHOBA MEPEXOIUT B Tellb WIH CTyIEHb. JTO
CBOMCTBO MOJIYYUIIO HA3BAHUE MUKCOMPONULL.

Tuxcomponus — 06pamumbslii U30MepMULecKull npoyecc:

TeNb <> 30JIb; CTyZICHb <> pacTBop BMC.

3to SIBTICHUE CITYKUT JI0Ka3aTeIbCTBOM TOTO, 91O
CTPYKTYpoOoOpa3oBaHue MTPOUCXOANT 3a cueT cuil BaH-nep-Baannbca.
CrynHeoOpa3oBaHue MOXKET MPOUCXOAUTh H  3a  CYET

XUMHYECKUX CBSI3€i: BOMOPOJHBIX, HOHHBIX WU KOBAICHTHBIX; B 3TOM
ciryyae oOpa3yloTcsl BHICOKOIPOUYHBIE CTYJHH, KOTOPBIE pa3pylaroTcs
BHEITHAMHU CHJIAMH OOBIYHO HEOOpaTWMO, T. €. JHIIEHBI TUKCOTPOIIHH
(HanpuMep, CTYICHb PE3UHBI).

lemn m cTymau o00NamaloT psSIoM OOIMUX CBOWCTB, HANpUMED
CTPYKTYpHO-MEXaHUYECKUMH (YIPYrocTh, MPOYHOCTb, MIACTHYHOCTD,
BA3KOCTh), B HHUX TMpPOTEKaloT Tmpouecchl  audpdy3nn, OHH
XapaKTepU3YIOTCS SBICHUSIMA MUKCOMPORUU U CUHEPe3UCa.
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B pacrBope HCI BenenctBue mosiHO# Aucconmanuy KOHIGHTPALUs
HOHOB BOJIOPOJia PaBHA aHAJIUTUYECKOW KOHLIEHTPALMU KHUCIOTHI (CM.
ypaBHEHue 2)

Cu+ = CKqul. ’

W, KasaJoch OBl, 3Ta KOHIIEHTpAlMs HOHOB BOJOpPOJAa B PAacTBOpPE
JIOJDKHA ONpEAETSITh aKTUBHYIO KHCIIOTHOCTH pactBopa. OnmHako ecin
ompexaenaTh cBoiictBa 1M pactBopa HCl wmm so6oro cuibHOTO
3JIGKTPOJIUTA, TO OH BeAeT ce0s Tak, OyATO CBOOOJHBIX HOHOB B
pacTBope MeHbIIE HX OOIIEro KOJMYECTBAa, YTO OOBSICHACTCS
MEXUOHHBIM B3aumojencrsueM. IlostoMy a, HOHOB B pacTBOpe
onpenensercad ypaBHeHueM (3). YCIOBHO cuuTas, 4TO dpy+ & dgi® d U
frs & fo 1~ 1., momyunm

ag+ = CH+ fH+ = Ci fi = CKuCJ fi =1- 0,809 = 0,809 r-HOH/IL.

tak kak B pactBope HCI, xoropas auccoumupyer Ha OAMH KaTHOH U
OJIVH aHWOH (n.+= n_= 1), u3 ypaBHeHus (46) cnexyer

CH+ =C cl-— Ci = CKHCJ‘I,

B mHacrosee BpeMsA JIA XapakKTCPpUCTUKH COJACpPKaHHWA HOHOB
BOJOpOAa B PacTBOPE HUCIOJB3YIOT 6000p0@Hbll/7 nokasameib pH Hu
OIWH H3 MECTOAOB H3MEPCHUA pH (HI/I HOTCHHHOMCTpH‘{eCKHﬁ, HHU
HHHHK&TOpHBIﬁ) He daem 3HAYEHUs. KOHYeHmpayuu UuoOHo8 GOaOPOO(L a
yKasvlgaem Ha aKmueHoOCmbs 60@0p0()Hle UOHO8:

pH =-1g ay. (12)

Bemmawna ayy., IpencTaBiAIONas akTUBHOCTH HOHOB BOZIOPOJA, paBHA
MPOU3BE/ICHUIO KOHIICHTPAIlMd HMOHOB BOJOpOAa Ha Kkod(dduimeHT
aKTUBHOCTH, CJIEIOBATEJILHO,

pH=-19(Cysf.) wmm  pH=-1g(My+p) (12a)
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Boodopoouwiii nokazamens - xapakmepucmuxa ycioeHas BCIEICTBUE
TOTO, YTO B €r0 MOHSATHE BXOJUT aKTUBHOCTH OTIEIBHOTO MOHA (HMOHA
BOJZIOPOJa), TOTJa KaKk B PACTBOPE MBI UMEEM HOHBI IIPOTHBOMOIOKHBIX
3HaKoB. M301upoBaTh *e MOHBI OJHOTO 3HAKa HEBO3MOXKHO, MOATOMY
HEJb3sI OTPEICIUTh M aKTUBHOCTH OJHOTO MOHA.

Ilopsagok BeINOJHeHUsI pa0OTHI

Juist onpeneneHns aHAIUTUYECKON KOHIEHTPALMHM KHUCIOT MCIHOJIb-
3YIOT pacTBOPHI COJIIHOM M YKCYCHOM KHCIOT MPHUMEPHO CIEIYIOIINX
HopMmansHoctel: 0,1; 0,01; 0,001.

[lpy aHANUTHYECKOM OIPEICTICHUN KOHIICHTPALlMH KHUCJIOT B TPHU
MPOHYMEPOBAHHBIE KOHWYECKHE KOJObI TEepPEeHOCAT OIpeneTeHHOe
KOJINYECTBO UCXOTHOTO PacTBOpa, HApUMEpP 1O 5 MJI MPUOIU3UTETHHO
0,1 u. pactBopa HCI, no6asnsror 3 xamnu ¢enondpTagenHa U GBICTPO
tutpytoT 0,05 H. PacTBOPOM WIETOYH 00 HOAGLEHUS MATUHOBO2O
okpawuganus. OOBIYHO TIPU CTOSHUM pacTBOpa OKpacka OBICTPO
ucye3aeT. ITo MPOUCXOIUT BCIEACTBUE HEWTpaIM3aluu M30BITKA IiIe-
JIOYH YTJIEKHCIIBIM Ta30M U3 BO3/AyXa.

IIpu pabote c pa3baBIeHHBIMH pacTBOpaMu o00beM Tpod s
TUTPOBAHUs TOJIE3HO YBEIMUYUTh; OOBEMBI PAacCTBOPOB KHCIIOT, HEOO-
XOIWUMBIC IS TUTPOBaHUS, yka3aHbl B TaOm. | (cMm. gopmy oTuera).
COOTBETCTBEHHO CIIEAYET YBEIUUYUTh 00BEM KOJIO, TPUMEHSIEMBIX IS
tuTpoBanus. CpenHee 3HaUCHUE TPEX MapauleNbHbIX TUTPOBAaHUHN BCEX
HCXOJHBIX PACTBOPOB COJISIHOM M YKCYCHOH KHCJIOT 3aHOCAT B TaouI. 1.

UroObl omnpenenuTh akKTUBHOCTh MOHOB Bojopona (mnu pH pact-
BOPOB), COCTaBJSIIOT TajlbBaHUYECKYIO0 IIeb W3 WHAWKATOPHOTO
(XMHTHAPOHHOTO WM  CTEKJSIHHOTO) OJJEKTpoJa H  JJIEeKTpoaa
CpaBHEHHS (XJIOPCEPEOPSHOTO MM KAJIOMEJIBHOT0) C YCTOWYHBBIM
XOPOIIIO U3BECTHBIM 3JIEKTPOIHBIM MOTEHIINATIOM.

Ilepen  paboToli  HYKHO  O3HAKOMHUTBCS C  METOAMKOU
noTeHInoMerpuyeckoro onpezaenenust pH pactsopos.

HanmuBator B crakanumk 15-20 M ucciaemyemMoro pactBopa, co-
CTaBJIAIOT TaJIbBAHUYECKUH 3JIEMEHT, KOTOPBIH MOJKIIOYAIOT K H3Me-
putensHOMY Ipubopy u onpenenstoT pH pactBopa.

3areM B YHMCTBI CTaKaHYMK HaJMBAIOT ciemyromui pactBop (15-
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MOIMMEPOB B (hopMe MPOCTPAHCTBEHHBIX CETOK, SUEHKH KOTOPBIX
OOBIYHO 3allOJIHEHBI PACTBOpPUTENIEM. B 3aBUCHMOCTH OT TPHUPOJIBI
TUCTIEPCHOHHON Cpelbl W AWUCIEPCHOW (a3bl MOIMYy4aloTCs Telld WU

CTYAHH.
TI'enu — 31O 301M, TIOTEPSIBIIME arperaTUBHYIO YCTOWYHBOCTH, HO
COXPaHUBIIIHE KHUHETHYECKYIO YCTOHYHBOCTb. IIpouecc

resieoOpa3oBaHus €CTh NMPEBPAICHUE KHUAKOHW KOJUIOMIHOW CHCTEMBI B
TBEpI000pa3Hy0, IPU STOM JUCTIepCcHAs (a3a U TUCTICPCUOHHAS cpefia
He paszaensrorcs. Tak Kak 30 TeTepOTeHHBI, TO B I'elIH - TeTepOTCHHBIC
CTPYKTypUpOBaHHBIE JByX(a3Hble CHCTeMBl. [emu  o0pasyrorcs
koyutonaneiMu  yactuiamu (A1(OH)3, Pe(OH)3, Sn(OH),;, Th(OH),,
HVO;, H,SiO; u T. 1.); TpH BBICYIIMBAHUK O0BEM Tejedl Maio
HU3MEHSETCS W O00pa3yloTCs JKECTKHE XPYIIKUE CHIIbHOIIOPUCTHIC
crpykrypsl (Al,O3, Fe,03, SNO,, ThO,, V,0s, SiO,). TlosTomMy Takwue
Tl 4acTO Ha3bIBAIOT XPYRKUMU.

Cmyonu, WM d3JaCTHYHBIC TelH, 00pa3ylTCsS MaKpOMOJIEKYJIaMH
BMC: xenatuna, arap-arapa, Kaydyka, mojiusTuineHa u T. A. [Ipouecc
o0pa3oBaHMs CTyHS HOCHT Ha3BaHWE cmyoHeoOpazoeanusn. I1o ceonm
CBOWCTBaM CTYJHU BO MHOTOM OTJIHYAIOTCS OT XPYNKHUX Tenei. OHH
SBIISIFOTCS. TOMOTEHHBIMH CHUCTEMaMH, TaK KakK o0pa3yloTcs U3
pactBopoB BMC.

CTysHHU ¥ TIpOIecC CTYTHE00Pa30BaHUsI UMEIOT OOJIBIIOE 3HAYCHHE B
MEJUIMHE W OWOJOTHH, KIETKH JKMBOTHBIX U  PacTUTEIBHBIX
OpPraHU3MOB COCTOSIT B OCHOBHOM U3 CTYIHEH.

Ha mporecc reneoOpa3zoBaHusi B KOJUIOMJHBIX CHCTeMax U
crynHeoOpa3zoBanusi B pactBopax BMC okaspiBaeT BIHSHHE DI
(akTOpoB, M3 KOTOPHIX BaKHEHINMMH SBISIOTCS: pazMepsl U Qpopma
KOJUIOWJHBIX ~ YaCTHI[ WJIM  MAKPOMOJIGKYJ  BBICOKOTOJNMMEpa,
KOHIICHTPAIIXs, TEMIIEpaTypa, BpeMs U MPUCYTCTBUE JIIEKTPOIUTOB.

OO0pa3oBaHue XpyIKUX Telel U3 30Iel CleyeT paccMaTpUBaTh Kak
OIMH M3 BUAOB KOAryJISIHOHHOTO CTPYKTYPOOOpa30BaHHS, MOITOMY
MHOTHE (aKTOpbl, BIMUSIOIIUEC HA KOATYJSALHUIO, BIHAIOT W Ha
reneoOpa3oBaHue.

HeobOxomumoe  ycmoBue reme- W CTyAHeoOpa3oBaHWS — —
anuzoouamempuyHas (nanouxoobpasnas, uzonvuamas,
JAUCMOUKON0000HAs) HOpMA KOJUIOWIHBIX YaCTHIl WK MaKPOMOJIEKYII
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BBIICHEH. B TPOMBINIIEHHOCTH 3TOT METOJ MPUMEHSIOT TOT1a, KOTaa
TBEpoe Teo 00aiaeT Maoi MPOYHOCTEIO (Cepa, TUIIC).

B mpupozae KoUTOMAHBIE CHCTEMBI 00pa3yIOTCS MPEUMYIIECTBEHHO
MyTeM  MEXaHWYEeCKOrO  JUCIEePTUPOBaHUS — MNpu  oOBaiax,
BBIBETPUBAHWH, DPO3HH MTOYB, 3aMEP3aHNH BOJIBI B TPEUTUHAX U T. II.

Konoencayuonnvie  memooei. Koupgencarimonasie METOIbI
OCHOBaHBI Ha TMEPEXOJe MOJICKYISPHBIX WIM HOHHBIX pPacTBOPOB B
KOJUTOWTHBIE TTYTEM:

1) usmeHeHus GU3NYECKUX YCIOBUH Cpebl, HAIIPUMEDP METO]] 3aMEHBI
PacTBOPUTEIIS;

2) MNONy4YeHHS TPYAHO PACTBOPUMBIX BEUICCTB MPU PA3TUYHBIX
XAMHAYECKUX PEaKIUsIX (TUAPOJIN3a, BOCCTAHOBJICHHS, OKWCIICHUS,
NBOMHOTO OOMEHa W T. J.). HakoHel, KOJUIOWJHBIC PacTBOPHI MOXHO
MOJIyYUTh TIpU SIBJICHUM Henmu3ayuu. llentusanueil Ha3bpIBAIOT
Mepexo]l B KOJUIOMIHBIA pacTBOpP OCaJIKOB, OOpa30BaBIIMXCS IIPH
KOAaryJISIUH.

Cmpoenue Kon10uOHBIX cUCmem
OO0pazoBaHne KOJUIOWAHBIX CHCTEM, Kak TMpaBUJIO, MPOUCXOAWT B
cpenax, coAeprKalux 3JeKTpoauT. [Ipu B3auMoeiCTBUM KOJUIOUIHBIX
YacTUI[ C DJEKTPOJHUTAMH OOBIYHO HAa TIOBEPXHOCTH  YaCTHII
ajcopOupyercss OOUH M3 MOHOB B COOTBETCTBHHM C IpaBHIAMHU
n3buparensHoi agcopoumnm IleckoBa — DasHca:

v' Ha TBepmoHM MOBEPXHOCTH  MPEUMYIIECTBEHHO  OyIyT
ancopOMpoBaThCS HOHBI, HMEIONIUE OOIIy'0 ¢ JaHHOU
MMOBEPXHOCTHIO aTOMHYIO TPYIITHPOBKY.

v' Hon Oyuer ancopOMpOBaThCs TBEPAOW MOBEPXHOCTHIO B TOM
cIydae, €CIM €ro 3HaK IIPOTHUBOTIONOXKEH 3HaKy 3apsja
MOBEPXHOCTH.

Jlns TOHMMaHMS AJIEKTPUYECKHX CBOWCTB KOJUIOMIHBIX CHCTEM
0OJIBITIOE 3HAYEHUE UMEIOT DIIEKTPOodOope3 U IEKTPOOCMOC.

T'enu u cmyonu

Tenamu u cmyouamu Ha3BIBAIOTCA TBEPAOOOpA3HBIE CTPYKTYPHL,
o0pa3oBaHHbIE KOJUIOMJHBIMH YaCTHUIIAMH WM MaKpOMOJEKYJIaMH
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20 MuT), DJIEKTPOIBI MPOMBIBAIOT AUCTHIUTHPOBAHHON BOAOH, OCYIIAIOT
¢unsTpoBanbHOM Oymaroil. CHOBa COCTaBISIOT 1ieTb, H3MepsoT pH u
T. 1. Pe3ynbraTel m3mMepeHnii 3aH0CAT B TaOII. 1.
Omnpenenenne aHAJINTHYECKOH KOHIIEHTPAIMU U AKTUBHOCTH
BO/I0pPO/JA
B PACTBOPAX COJISIHOM M YKCYCHOM KHMCJIOT

Tabnuya 1
DIEeKTPOIUT HCl [CH3;COOH|HCI |CH3;COO|HCI|CH;COOH
[pubnu3urenbHas KOH- 0,1 0,1 0,01 (0,01 0,000,001
LEHTPALHS PACTBOPOB
KHCJIOT, H.
OO6BeMbI pacTBOPOB 5 5 20 |20 50 |50

KHCJIOT, HEOOXOIUMBIE
VTS THTPOBAHUS, MIT

O6bemsr 0,05 H. pact-
Bopa NaOH, momren-
[IMe Ha TUTPOBAHHE,
V M, (cpenHee 3Hau.)

AHanmuTH4ecKast KOH-
uenrtpanus kucior C,
MOJIB/JI

pH

AKTHBHOCTH HOHOB
BOZOpOpOJa, a H +

Koadpunment akrus-
Hoctn f*

f , BLIYMCIIEHHBIH 10
npeebHOMY 3aKOHY
Jebasl rokkerst

Konnenrpanus noHOB
BOZIOPOJIa B PacTBOpE
CH3;COOH

(paccunTanHas)
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®opma oTyeTa

1. Ykazarp 1iens paboThI.

2. 3amomHATE TabIMUIy 1.

3. Paccunrtars aHATMTHYECKYIO KOHIICHTPAIIMIO PaCTBOPOB KHCIOT
M0 YpaBHEHUIO

N¢Vi=N,V,.

4. MHcxons wu3 3HaueHuit pH, paccunTaTh aKkTUBHOCTH U
KO3(p(PUIIMEHT aKTHBHOCTH HMOHOB BOZOPOJAA B PacTBOpax COJISHOH M
YKCYCHOH KHCJIOT.

5. Cnenath BBIBOJ, Kak u3MeHseTcsi fy. ¢ pazbaBieHreM pacTtBopa
HCI.

6. Paccumurarts fy. B pactBopax HCI o TI3/IT" u comOCTaBUTH 3TH
3HAYEHMS C IKCIIEPUMEHTAIILHBIMHU.

8. Paccumurars koHuenTpanuo noHos H' B pactBopax CH;COOH
Pa3IMYHON KOHLEHTpaUuH 1o ypaBHeHuto (11).

9. ComnocTaBUTh KOHIIEHTPALMIO U aKTUBHOCTH HOHOB BOJIOPO/IA B
pactBopax, CH3COOH; cnenare BbiBOA 0 BenmunHe Ko3¢dduimenta
AKTUBHOCTH.

10. ComocTaBuTh aKTHBHOCTb HOHOB BOJOpOAa B pacTBOpax
cunpHOM (HCI) u cmaboit (CH3COOH) KHCIOT ¢ WX aHATUTHYECKOMH
KOHLeHTpauuel. CuenaTs BBIBOI.

BOHpOCbI AJIst CAMOKOHTPOJIsA

OcHoBHbIe nosiokeHus reopuu Jlebas-I rokkens
Buapl koHUEHTpauud. AKTUBHOCTh HOHOB
Honas cuia pactBopa. [IpaBuiio HOHHOM CUIIbI
Paznmare Mex Ty CHITBHBIME U CITA0BIMU 3IIEKTPOIUTAMU
Bonopoausiii mokasarens

Jlutepatypa
1. ®@. JJanmonec, P. Anpbeptu. @usnueckas xumus - M.: Boicias
mkosa, 1967. — 784c.
2 A.A. Kykosunkuid, JI.A. lIsapuman. dusnyeckas xumus. - M.:
Mertamnyprus, 1976. — 544c.

Al A
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TEXHUYECKH OCYITICCTBIIIOTCS ITyTEM MEXaHHYECKOTO, DJIEKTPHISCKOTO
WIH yIbTPa3BYKOBOTO JIPOOJICHUS BEIISCTB JIO Pa3MEPOB KOJUIOMTHBIX
gacTuil. Bce MUCIIEpCHOHHBIE METOIBI COTPOBOXKIAIOTCS YBEIIMICHUEM
MOBEPXHOCTH  pa3gena (a3, a cluefoBaTelIbHO, BO3pacTaHUEM
ITOBEPXHOCTHOM SHEPTHH U TPEOYIOT 3aTpaThl YHEPTHUHU M3BHE.

[lpu mexanuueckom nUCIEPrUPOBAHUH MPHUMEHSIOT CIEIHATIbHBIC
HM3MeEINbYAIOIINe MAIIMHEI, Ha3bIBA€MbIC KOJUIOMIHBIMU MEJIbHULIAMU.

5 \\ * /¢
Puc.1. YcTpoicTBO KOMIOUTHOM METBEHUIIBI

JucneprupoBaHue 0OBIYHO MPOBOJISAT, J00ABISIS CTAOMIN3UPYIOIINE
BEIIEeCTBA, MPEIMATCTBYIONINE CIUITAHUIO Pa3ApOOISHHBIX YaCTHII.

Inexkmpooucnepeuposanue TPUMEHSIOT, TPEXKIE BCETo, IpH
MOJTlydYeHUH 30JIed pa3NIu9HbIX MeTaiwioB. K JByM anekTpomam w3
PacTIBUIIEMOTO MEeTallia, TOTPYKEHHBIM B BOJIY HJIM BOJHBIA PacTBOP,
TIOABOMIAT TIOCTOSIHHBIN TOK ¢ HampspkeHreM 100 B U cuioif HeCKOIbKO
amrep, M3MEHSIOT PAaCCTOSHHE MEXAY dJJIEKTPOJaMH TaKuM 00pazoM,
4ToOBI OOpazoBanach OJeKkTpuueckas nayra. [lpm 3ToM BOIHM3H
3JIEKTPOJIOB 00pasyercs 001aKo M3 KOJUIOMIHO-PACTIBUIEHHOTO MeTayla
WM OKHCIJIa MeTalla. DTUM METOJIOM MOJyUYeHBI KOJJIOUHBIE PacTBOPHI
cepebOpa, 30JI0Ta, TUTATHHBI U JPYTHX METAJUIOB, KOTOPBIE XMMHYECKH HE
B3aUMOJIEUCTBYIOT C BOJIOH.

Yavmpa3zeykoeoe Opobnenue. Meton OCHOBaH Ha TNPUMEHEHUU
VIBTPa3BYKOBBIX  BOJH. [IpM  JuCHEprUpOBaHUM  YIBTPa3ByKOM
paboTaroT MPUMEPHO C TEMH K€ YaCTOTaMH, KOTOpPbIe UCIOIB3YIOTCS B
paAMOTEXHUKE, T. €. COTHH THICSY M MWLUIHOHBI Tepl. MexaHwu3m
JIeHcTBUA yIbTpa3Byka Ha KOJUIOMJIHBIE CHUCTEMBI IIOJHOCTHIO He
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Komnounnsie cuctembl, MOTYT OBITH Tra3000pa3HBIMH, KHUIKUMH U
TBepabIMH. CHUCTEMBI C JKUIKOH IUCTIEPCHOHHOW CpPEIo Ha3BIBAIOTCS
THO30MsIMH. B 3aBUCHMOCTH OT NpPUPOABI AWCICPCHOHHOW CpeIbl
JIMO30JIM HA3bIBAIOT THAPO3OIISIMHU T OPTaHO30JISIMH.

JucnepcroHHON cpenoil ruapo3odeil sBiseTcs BoAa, OpraHO30JIed —
OpraHuYecKast KHUIKOCTh (CIHUPTHI, d(Gup, OEH30T U T. 1.).

[To oTHOMmIEHHIO K cpene Bce KOJUIOUIB TPATUIIMOHHO Pa3AemsatoTCs
Ha JIBE TPYIIILL: uoghobnste (rped. lyo — pactBopstiio, phobos — crpax) u
miopunsHele  (rped. lyo — pactBopsro, philos - pyr), wim
2uopoghodmble U 2uopoghuipbHble, eCiu JUCTIEPCUOHHAS Cpelia — BOJa.

Memoovl noayuenus KOIIOUOHBIX cucmeM

PactBopsr BMC 00pa3ytorcss caMOTpOu3BOIBHO, TaK KaK IPH ITOM
NPOMCXOOUT OObIYHOE pacTBOopeHue. Bce paccmarpuBaeMble HIKE
METOAbl OTHOCATCA K IIOJYUCHUIO YIJIbTpal MHUKPOTCTCPOTrCHHBIX
cucreM. J{Jis momy4eHus: TaKuX CUCTEM HEOOXOIUMBI:

1) BO3MOXKHO OoJiee HHU3Kas PACTBOPUMOCTh JUCIIEPTHPOBAHHOTO
BEIeCTBa B ANCIIEPCHOHHON CpeIe;

2) nmnpucyrcTBHE crabwinM3zaTopa — BEIIECTBA, IOHIDKAIOIIETO
MMOBEPXHOCTHOE  HATSHKEHHE  WJIM  COOOIIAroIIero  JacTHIaM
ANEKTPUIECKUH 3apsi.

MHuUKpOTeTepOTeHHBIE ~ CHCTEMBI  00JIaalOT  OYEeHb  OOJNBIIOI
MOBEPXHOCThIO paziena (a3, a 3HauuT, OONBIIMM H30BITKOM
IIOBEPXHOCTHOM 3HEPruM, U IO BTOPOMY 3aKOHY TEPMOAMHAMHKHU
TePMOJUHAMUYECKH HEYCTONYMBEI. [lOBEpXHOCTHAS 3HEPTHUS IS TaKUX
CHCTEM OTHCHIBaeTCA HOopMyIIoi

E=86xS

rae 0 Kod(hUIMEeHT MOBEPXHOCTHOTO HATSHKEHHS;, S — TUIOIMAAb
MOBEPXHOCTH.

KostounHele CHCTEMBI 3aHHMAOT HPOMEKYTOYHOE IOJIOKEHUE
MEXJy TpyOO-TUCIIEPCHBIMU W WMCTUHHBIMU PAcTBOPaMH, TOITOMY
MojydyaTh HMX MOXHO JBYMS IPOTHBOIOJOXHBIMH  METOIAMH:
JUCTIEPCHOHHBIM W KOHJICHCAIIMOHHBIM. METOMbl JAUCIEPrUPOBAHUS
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TEMA 3. U3BMEPEHHUE 3/IC T'AJIbBBAHUYECKHUX
SJIEMEHTOB U pH PACTBOPOB

1. OKHCIUTENbHO—BOCCTAHOBUTEIBHBIE PEaKLUU
2. Tumsl CTAaHAAPTHBIX AJIEKTPOIOB

OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE pEakUMd - O3TO PpPeakluH,
COCTOSIIIAE B TIEpEXOJie HEKOTOPOTO YHCIA JIIEKTPOHOB OT OJIHOM
YaCcTUIBl MWW TPYNIBl YaCTHIl K JPYroW YacTHIE WM TPYIMIE YacTHII.
Yactuma, mTpWHUMAIOMIAS DJIIEKTPOHBI, SBIAETCS OKHCIHTEIEeM, a
yacTula, OTJAIOIIas JJIEKTPOHBL, BoccTaHoBuTesneM. Ilpouecc,
COCTOSIIUI B TIOJYYCHWH YACTHUIEH OJJEKTPOHOB, HA3BIBAETCS
BOCCTAHOBJIEHMEM 5ToM dacTumpl. llpomecc, cocrosumii B mortepe
YacTUIEll HEKOTOPOro dYHcia SJIEKTPOHOB, HA3BIBAETCS OKHCIECHHEM
3TOH YaCTULBL.

L OKucaumenvbHo—60CCMAHOGUMENbHbBLE peakuyuu.
BoccraHoButens M OKUCIHTENb JOKHBI OBITh  COCAMHEHBI
NPOBOJHUKOM, HE YYacTBYIOIIMM HU B pPEAaKIUA OKUCIICHUSA
BOCCTAaHOBJICHHUS, HHU B Mepedaye  dJIEKTPOHOB. Takum
MIPOBOJAHUKOM MOKET OBITh JIFOOOH pacTBOP INEKTPOJIUTA.

VYcTpoiicTBO, coenuHSIONIEe ABE CONPSIKEHHBIE Tapbl OKUCIUTENb
BOCCTAaHOBHTENb, 3aMOJIHEHHOE PACTBOPOM JJIEKTPOJINTA, HA3bIBACTCS
3NEKTPOIUTHYECKUM KITIOUOM. Kaxnas napa OKHCIIUTENb
BOCCTaHOBHTEIb Ha3bIBAETCS SJIEKTPOIOM.

CoenuvHEHNE  DJIEKTPOJOB  METALUTUYECKUM  TPOBOJHUKOM
MIPUBOJUT K BO3HUKHOBEHHUIO 3JIEKTpUUECKOro Toka. ClieoBaTeNbHO, B
3TOH cUCcTEME BO3HUKAET 3JeKTpoABIKyIas cuna S C snemenra.

OJIC u3MepsroT KOMIIEHCAIMOHHBIM METOA0M. DJIEMEHT 3aMBIKal0T
Ha BHEWHIOK 2J[C, KOTOPYIO MOKHO U3MEHSTh U U3MEPATh. [ Takux
u3MepeHuil Tpedyercs 3TanoH — ateMeHT, JJIC KOTOpPOro MOCTOSIHHA H
m3BecTHa. COOMpPAIOT cXeMy, TIPH MTOMOINNA KOTOPOH MOXHO H3MEPHUTH
otHomieHue Mexay OJC wu3mepsemoro nsiemeHta u HsTanoHa. (B
KadecTBE dTAIOHA OOBITHO MCIOJB3YIOT dJIeMeHT BecToHa.)

N3mepenne O/IC ranpBaHUUECKHUX JIEMEHTOB - IPOCTOM U TOYHBIN
METO/I TIOJTyYEHHUSI CBEJCHHM O TePMOJMHAMHYECKUX XapaKTEepPHUCTHUKAX
KOMIIOHEHTOB OKHCJIMTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
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[ToTenmman »mekTpoma, a, ciegoBarenbHo, W OJC siemeHra,
BKJIIOYAIOIIETO 3TOT OJJIGKTPOJ, 3aBHCAT OT AaKTHBHOCTEH WOHOB,
YYacCTBYIOIIMX B JJIEKTPOXHMHYECKOM TIpOIlecce Ha JIEKTPOJIe.
[HosTOMY, u3Mepss QC COOTBETCTBYIOLIUM obpazom
CKOHCTPYHPOBAHHBIX DJJIEMEHTOB, MOXXHO OTPEAESATh aKTUBHOCTH
WOHOB W WX KOHIEHTpAIlMH, B YAaCTHOCTH, KOHIICHTPAIlUd HOHOB
BOJIOpOJA U TeM cambiM pH pacTBOpOB.

DNEeKTPOJ B MEPBYIO OYEpellb XapaKTePU3yeTcs MPOUCXOASIIUM Ha
HEM JJICKTPOXUMHUYCCKHUM IPOLECCOM. 3J'IeKTpO}Z[I)I, Ha KOTOPBIX
MPOUCXOANT TIPEBpAIIeHHEe HEKOTOPOTO JIEMEHTa B COOTBETCTBYIOIIHIA
WOH, Ha3bIBAIOT AJICKTPOIaMU NIepBOro poja. K HUM OTHOCSTCSI MEIHBIM
U IIMHKOBBIM 3Jektpoabl. Ilpomecc, nNpoUCXOAAIIMH Ha TakoM
AJIEKTPOJIC, MOXKHO 3aIiCaTh B BUJIC

Me*" + Ze <> Me

Taxue QJICKTPOABI ABJIAOTCA O6paTI/IMI>IMI/I [0 KaTuoHy, T.C. HX
NMOTCHIHAJI ONPCACIIACTCA aKTUBHOCTBIO KaTHOHA

E= E°+ﬂlna .
F Me

DIEeKTPOABl TEPBOTO poja, OoOpaTUMBIC IO AHUOHY, HWCIIOJIB3YIOTCS
pexe.
B HHUX IPOMCXOIUT JNEKTPOXUMHUYECKHIT Tponecc Tuma A’+ Ze>A
2. Tunwvl cmanoapmubix 131€KmMpooos
XJiopcepeopsinblii  djekTpoa. Ha XximopcepeOpsHOM dJeKTpoje
OCYIIECTBIISIETCS TIPOIIECC
AgCl +e <> Ag +CI’

OTOT DJEKTPOA TIPEACTaBISIET COOOW CepeOpSHYIO0 TPOBOJIOYKY,
MOTPYKCHHYID B PAacTBOpP COJSIHOM KHCJIOTHI, B KOTOPOM B3BEIICH
0CaJIoK  TPYOHOPACTBOPHMOTO  Xxjopuaa cepedpa. CraHmapTHEII
MOTEHIUAIT AJIEKTPOJIa

RT
Ef\gc,,Ag =E +——In(K_) s =0.799 + 0.0591g (1.7 -107°)=0.222B

Ag*/Ag F

28

3. A.A. Xyxoeuukwuii, JI.A. llIBapiiman. ®usnueckas XUMHSL. -
M.: Meramnyprus, 1976. — 544 c.

TEMA 6. IIOJTYUYEHHME 30.1b - KOJLJIOUJTHOM CUCTEMBI
N EE I'EJIEOBPA3OBAHUE

1. 30116 — KOJUIOMAHBIEC CUCTEMBI

2. MeTtopl OJIy4eHUs KOJUIOUIHBIX CUCTEM
3. CTpoeHue KOJJIOUIHBIX CUCTEM

4. T'enu u CcTyAHU

30116 — KonIOUOHBLE CucmeMbl

Konmougaple CHUCTEMBI TPEACTABISIOT COOOH  YacTHBIA  BHJ
JUCTIEPCHBIX CHCTEM C TIPEIETBbHO BBICOKOW CTENEHBIO AUCTIEPCHOCTH:
pa3Mep KOJUIOMAHBIX YacTHUI] JEeXUT B uHTepBase oT 1 1o 100 MkMm B
nonepeunnke (1. €.107 10 cm). PasMep KOMIOWIHBIX YACTHI[ MCHBIIE
WIH COU3MEPUM C JUIMHON BOJIHBI BHIAUMOro cBeTa. l[IpubGopsl,
MO3BOJIAIONINE HAOJIOAAaTh KOJUIOUIHBIC YaCTHUIIBI BCIACICTBUE SBIICHUS
CBETOpacCenBaHus, HA3BIBAIOTCS YIIBTPaMHUKPOCKOTIAMH.
OTnuuuTtenpbHass  OCOOCHHOCTh  YIBTPAMUKPOCKONA —  TIPEeaMeT
paccMmarpuBaeTcss mpu OOKOBOM OCBEIIeHHH. KOJUTOWIHBIE CHCTEMBI
SIBJIIIOTCS  TEPMOJIMHAMU-YECKH HEYCTOMYMBBIMM, TaK Kak 0O0IagaroT
MaKCHUMaJIbHO BO3MOJKHOHM IMOBEpXHOCTHIO paszmena ¢as. [lo cremenun
JUCIIEPCHOCTH KOJUIOMAHBIE CHCTEMBl 3aHUMAIOT MPOMEKYTOUHOE
TIOJIOXKEHUE MEXAY TpyOO-IUCIIEPCHBIMH CUCTEMaMU W HCTHHHBIMU
pactBopamu (tabnuua 1.1.)

Tabnuma 1. Knaccndukanuys AuCIepcHBIX CHCTEM

I'pybo-nucnepcuoHHbIe
CHCTEMBI (CYCIIeH3HN,
SMYJIBCUH MTOPOLIKH)

JlucniepcHele
CHCTEMBI

Komnounneie | WcruaHbIE
CHCTEMBI pacTBOpBI

Menee 1 Mmkm
(menee 10
Tem)

Juamerp wactun B | Bomee 100 mxm 100 - 1 mxm
MONEPEYHUKE (6onee 10°cm) 10°-10"cm
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anektponsl: katof B 10%-HoM pactBope HNO3, anox B 5%-HoM
pactBope Na,S,;0;. [locne 00pabOTKM MPOMOWTE 3ICKTPOIBI

BOJIOM.
5. Tostopure omeit ¢ 0,5M pactBopom KJ.
5.1. B xarogHoe mpocTpaHCTBO 100aBETE HECKOJIBKO KaITteib
¢benondranenHa, B aHOJAHOE — pacTBOpa Kpaxmara.
5.2. Kak u3mMeHnIach okpacka pacTBOPOB B 000HX ciiydasix?
5.3. Oo6pabotath anekTponsl: karon B 10%-HOM pacTBOpE
HCI'!
6. ITosropure ombiT ¢ 0,5M pactBopom NaCl.
6.1. B kaToHOE MPOCTPaHCTBO 100aBbTE HECKOJIBLKO Karesb
¢denondranenna, B aHOIHOE — pacTBOp Kpaxmana u KJ.
6.2. Kak n3ameHnnace okpacka pacTBOPOB B 000MX CIIyqasx?
6.3.  OOpabotath amekTpoasl : katoq B 10%-HoM pacTBope
HCI !

Jisg  kaxmoro W3 MPOBEIEHHBIX OIBITOB COCTABBTE CXEMBI
3JIEeKTPOJIN3a, 3alUIINTE YpPaBHEHHS aHOJHO-KAaTOIHBIX IIPOLIECCOB Ha
JIEKTPO/AX, & TAKKE YPAaBHEHMSI BTOPHUYHBIX PEAKLUIl B 3JEKTPOIMTAX
QHOJHOTO W  KaTOJAHOrO TMpocTpaHcTB. Hamummwure cymmapHsbie
YPaBHEHUS IPOLIECCOB JIEKTPOIIH3A.

Bonpocel 17151 cAMOKOHTPOJI
OnekTpozs!l. THIIEI 3IEKTPOAOB.
W3 yero cocTouT npocreiimas 3JaeKTpoiIu3Has cuctema?
OT 4ero 3aBUCHUT XapakTep U CKOPOCTH NMPOLECCOB AIEKTPOIH3a?
Katonnsle nporeccsl.
XapaxTep ¥ BHJI aHOJHBIX ITPOLIECCOB.

Jlureparypa
1. B.B. Ky3nuernoB. ®usndeckass U KOUIOUAHAS XAMUA. - M.:
Bricmas mxoia, 1968. — 392 c.
2. JOTI. Kuoppe, JL®. Kpeuora, B.C. My3bIKaHTOB.
duznueckas xumus. - M.: Beicmas mkona, 1990. — 416 c.

A
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DNeKTpoa ~ HWCHONb3yeTcs  JJIsl  ONpENeeHUs  aKTUBHOCTH |
koHrentpanuu wonoB Cl. Jlns artoro B wWccleAyeMbIii  pacTBOp
nobasisror Hemuoro AgCI W TIOTPYKAIOT B HETO CepeOpsHyIo
poBosiouky. OOpa3yercst xjopcepeOpsiHbIN 3IEKTPOI, KOTOPBIH HYKHO
MOJICOEIMHUTD JIEKTPOJIUTUIECKUM KIFOUOM K IJIEKTPOJY CPaBHEHHH,
rmociie 4yero MoxxHo u3MepsaTh JJ]C obpa3oBaBmierocs sneMeHTa.

CTeKJIAHHBIA 3JeKTPOA. DTOT 3IMEKTPO MIUPOKO HCIIOIB3YIOT IS
onpeneneans pH pactBopoB. CTEKISSHHBIN 3JIEKTPOJ U3TOTOBIISICTCS W3
CHeTHaIbHBIX COpTOB CTeKJIa, o0Jamaronx HEKOTOPOW
MPOBOJUMOCTBIO, JOCTATOYHOW, YTOOBI TOHKYIO IUIEHKY H3 TaKoro
CTeKJIa MOXXHO OBUIO BKIIOYHTH B KAauyeCTBE COCTAaBJIAIOMICH
anexkrpuueckol nenu. g wusmepenus pH wucnone3yercs CTeEkiIo,
3JIEKTPUYECKas MPOBOJUMOCTE KOTOPOTO OOYCIIOBJIEHA TEepEeMEeNIeHIEM
B Hem uoHOB H'(mpoBomumocTh J060r0 cTekna 00ycioBjeHa
CHOCOOHOCTBPIO K TIEPEMEIIEHHI0  KaTHOHOB  OTHOCHTEIHHO
HEMOJBIKHOIO  OCTOBA  IOJMAHMOHA TOJUMEPHOM  KpPEMHHUEBOU
KHUCJIOTHI).

CTeKISTHHBIN AJIEKTPOJI MPENCTABIAET COO0H CTEKISIHHYIO TPYOKY C
BBIIYTHIM Ha €€ KOHIIC IIAPUKOM C OYeHb TOHKOW CTEHKOU. B TpyOKy
saimmta cycrnemsus AJCl B pactBope HCl u morpyxkena cepebpsinas
npoBoJioKa. TakuM 00pa3oM, BHYTPH TPYOKH C IIAPUKOM HaXOIUTCS
XJIopcepeOpsIHBIN AmekTpo. s n3mepenus pH CTEKISTHHBIN 3JIEKTPOT
MOTPYXKAIOT B HCCIEAYEMBIH pacTBOp (T€M caMbIM HE BHOCA B HETO
HUKaKHAX MTOCTOPOHHHUX BEIIECTB), KOTOPBIH COEIIMHEH
3JEKTPOJIMTUUECKUM KIIIOUOM C 3JIEKTPOJIOM CpaBHEHMA. B KkauecTse
TaKOBOTO  TPEJACTaBIICH  KaJOMENbHBIM  dnekTpox.  OOpasyercs
ralbBaHUYECKUI  HJIEMEHT, COCTOSIIMM U3  KaJlOMEIbHOTO U
XJIOpCEPEOPSIHOTO DJIEKTPOJIOB; BHYTPEHHSSI 3JEKTPOJIMTHUYECKAs EIb
ATOTO 3JIEMEHTa BKJIFOYAET 3JIEKTPOIPOBOAHYIO CTEKIITHHYIO TUIEHKY, a
TaKXXe UCCIEeNYEMbI pacTBOP.

JBmkymieit crinoit 0600MX TPOIIECCOB SBISETCS PEAKIUs OKUCICHUS-
BOCCTAHOBJIEHUS, TIPUBOAAIIAS Ha OJHOM JJIEKTPOJE K TNPEBPALICHUIO
MeTanueckoro cepebpa B AQCl , a ma apyroMm siexTpome - K
MPEBPAILICHUIO KAJIOMENIH B METAIMYECKYI0 PTYTh, XapaKTepuzyemas
onpeaenacHHbIM 3HaueHueM AG. Pabora, coBepiiaemas mpu neperoce d&
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SKBUBAJICHTOB 3JIeKTpoHOB, paBHa AEFdE , a pabGora, coBepraemas mmpu
TepeHoce MPOTOHOB M3 PACTBOPA C AKTHBHOCTBIO (@' ) B UCCIIELyeMBbIit
PacTBOp C HEM3BECTHOI aKTHBHOCTHIO @y, PABHA B3ATOMY CO 3HAKOM
MHUHYC H3MeHeHuIo 3Heprun [ ndoca, T.e.

(@)
OW,,. =RT In—*-2d¢
a,.
H
Takum 06pazom, motHas paboTa, coBepiaeMasi 3a CUeT Peakiiuny
OKHCJICHUA-BOCCTAHOBJICHHUA B pacCMAaTpuBacMOM TaJIbBAHUYCCKOM
3JIEMEHTE, paBHA
(a'H+ )0
OW =W, +W, . =| AEF + RT In———d¢

H+

Dta paboTa paBHa B3STOMY CO 3HAKOM MHHYC HM3MEHEHHUIO SHEPTUH
I'n60ca B pesynbrare peakuuu AGdE . CraenoBatenbHo,

AE:—AEO—EIn(a ) + Rl ina e ag® < AC
F SR SR F

Takum oOpazom, mmepsiemas OJC sBusgercs QyHKUOMEH TOJIBKO
aKTUBHOCTH MOHOB BOJIOPO/JIa, T.e. pH HCIBITYeMOro pacTBopa.

CymecTByOT paszHYHble METOABI ompexaeneHus PH pacTBopos,
HO OCHOBHBIM SBJIIETCSI MOTEHIMOMETPUYECKHH C MpUMEHEHHEM
CTEKJITHHOTO DJIEKTPOa.

CTeKIIsTHHBIN 3JIEKTPOJ 00JIajacT OYCHb BBICOKMM BHYTPEHHUM
comporusiernem (oxomo 10° om). Jlust msmepernss DJC deMEHTOB,
oOnagaromux OOJBIIMM BHYTPEHHHM CONPOTHBJICHUEM, HCHOJB3YIOT
JIAMTIOBBIE TTOTEHIMOMETPHI THNa JII1-58, BEICOKOOMHBIE BOJIBTMETPHI H
JIAMITOBBIE MUJUTUBOJILTMETPBI MOBBINICHHON TouHOCTH. [Ipnbopsr pH-
340 u JIIIY-01 mpennasHauensl s wu3MepeHus OJ[C  mrob6bx
ralbBaHUYECKHUX 3JIEMEHTOB, CONMPOTHBIIEHUE KOTOPHIX HE IMPEBBINIACT
1000 MOwm, a Takke pPH pacTBOpPOB C TOMOIIBIO 3JIEMEHTOB,
BKITIOYAIOIIAX CTEKIISTHHBIN AJIEKTPO/I, TOATOMY 3TH HPUOOPHI HA3BIBAIOT
pH-MeTpaMu-MHIUTUBOJIETMETPAMHU.

B xommiekte ¢ mpubopamu JIIIY-01 m pH-340 B kadectse
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2) osnemenrapusie aunonsl (S©, J, Br, Cl u ap.) okucisrorcst 6e3
YYaCTHs KHCIOPO/Ia TeM OBICTpee, YeM MeHbIe 3HaueHne §° (¢F).

B ciydae aktmBHOTO (PacTBOPHUMOTrO) aHONA OKHCISETCS CaM aHOI
10 YPaBHEHUIO

Me® - ne” =Me"™.

B cnywae onekTponm3za paciiaBOB  AJIEKTPOJIUTOB — PEAKIIWH,
CBSI3aHHBIC C PA3JIOKCHHUEM BO/IbI, UCKIItoUaroTcs. [locienoBaTeibHOCTh
paspsia MOHOB 3aBHCHUT OT WX AKTHBHOCTH M KOHIICHTPAIIHH.

JIABOPATOPHAS PABOTA

Heasn padoThI: Ha KOHKPETHBIX puMepax U3y4YUTh
NEKTPOXUMHUUYECKHE IIPOLECCHl, IPOTEKAOLUIME INPU 3JIEKTPOIN3E
BOJIHBIX PAaCTBOPOB AJIEKTPOJIUTOB.

[pudopsl H NPHHANIEKHOCTH:  DJICKTPOIHM3EpP, TpapUTOBEIC
3JICKTPOJIBI, BBIMPSMHTETL Toka, 0,5M pactBopbl comeit CuSQ,4, KJ,
NaCl.

IHopsinok BeINOJIHEHUs PadOTHI

1. Haneiite B anexTponu3ep (HMKE OTBOAHBIX OOKOBBIX TPYOOK)
0,5M pactBop CuSO, u omycture rpaduTOBBIE 3IICKTPOIH,
MOJICOEIMHUB HMX 4Yepe3 BBIIPSIMHUTENb K HCTOYHHMKY TOKa.
Brutounrte BBIIpSAMHUTENb TOKAa M, HOAJEPXKHUBAs HampspKeHHE
13-20 B, B Teuenue 5-7 MuHyT HabdroaiTe 3a mporeccaMu Ha
JJIEKTpoAax.  BpIkmrounte  BRIIPSIMHUTENh M JOCTAHBTE
3JIEKTPO/IbI U3 BJIEKTPOJIN3Epa.

2. B aHOmHOE TPOCTPAHCTBO 3IIEKTPOIM3EPA OIMYCTUTE ITOJIOCKY
WHIMKATOpHOW Oymaru (uiam Jo0aBbTE PAacTBOP JIaKMyca) U 10
LIBETOBOM ATaJOHHOM mIKajne onpenenure 3HadeHue pH
pactBopa.

3. OtpaboTraHHBIi pPacTBOp CjCHTE B CIEHHUANbHBIA COCYH JIs
OTXOJ0B. DJIEKTPOJIM3EP TUIATEILHO NPOMOKTE BOJOH.

4., Jlns  ynaieHWss TNPOAYKTOB  3JEKTponu3a  oOpaboTaiite
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¢, TeM OBICTpee UAET MPOIECC BOCCTAHOBJICHUS Ha KAaTOC; YeM
MEHbIIIE (, TeM OBICTpee UIET MPOIECC OKUCIICHHS Ha aHOJIC;

2) OT KOHIIEHTPAIMH YaCTHI] B dJIEKTPOJIHTE;

3) OT BeTHUYHUHBI NTEpEeHANPSHKEHHS, 1), B.

Kamoonwie npoyeccor

C yué€roM Ha3BaHHBIX ()aKTOPOB MPHU COTIOCTABUMON KOHILIEHTPAIIUU
YacTWI] psSIA  HANPsHDKEHHH  METANIOB 110  BOCCTAHOBUTEIIBHOM
CIOCOOHOCTH UX HOHOB YCJIOBHO pa30MBACTCS HA TPU TPYIIIIbI:

1) MOHBI METAJUIOB TOBBIIIICHHOW XMMHUYECKOW aKTUBHOCTH OT Li 110
Al BKJIIOYUTEILHO W3 BOJHBIX PAaCTBOPOB HE BOCCTAaHABJIMBAIOTCS, a
BoccTaHaBimBaercs H, mo ypaBHeHUAM

2H" + 2e = H, (pH<7)
170111
2H,0 +2e = H, + 20H (pH>7);

2) HWOHBI METAUIOB CpemHed akTmBHOCTH OT Mn pmo H
BOCCTAHABJIMBAIOTCSI HAapsly C BOJAOPOJIOM, T. K. Mg > MMe
DIIEKTPOTHBIE PEAKITINH UMEIOT BU]T

Me™ + ne = Me® — ocHoBHas peakuus,
2H" + 2e = H, (pH<7);

3) HOHBI MAIOAKTUBHBIX METAJUIOB, CTOSIIHUX B PSIY HAMPSIKCHUN
nocne H, BoccranaBnuBaroTcs 0€3 ydacTus BOAOpOJA IO
YpaBHEHUIO

Me™ + ne” = Me’,

Anoouwie npoyeccol
XapakTep M BHJ aHOIHBIX IIPOLECCOB 3aBUCIT TAKXKE OT IPHUPOJIBI
aHoga. B ciyuae mHepTHOTO (HEpacTBOPMMOIO) aHOAA HAa HEM HIYT
MPOIECCHl  OKHUCIEHHWs]  YacTHI[  JJEKTPOJMTa B CIIEAYIOMIEH
MOCIIEA0BATEIBHOCTH:

1) cnoxuble KuCIopoaconepxkamme annonsl (SO4%, SO5”, NO3,
NO, wu np.) u snemenrapusliii H u3 BOOHBIX pacTBOpOB He
OKHCIIIOTCS, @ OKHCIIAETCS] KUCIOPOJ 1I0 YPaBHEHUSIM

2H,0 —4e = O, +4H" (pH<7)
W

40H —4e =0, + 2H,0 (pH>7);
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JJIEKTPOAa CpPaBHEHMS (BCIIOMOIATEJIBHOI'O JJIEKTPOAA) MPHIIOKEH
MPOMBIIIIEHHBIN XJopcepeOpsaHbIii a1ekTpoa Mapku DBJI-1M3 (OBJI -
3JICKTPOJT BCTIOMOTATEIbHBIN J1a00paTOPHBIA), KOTOPHIN TOTPYXKAETCs B
pacTBOp, HACBHILICHHBIH OTHOCHUTEIBHO XJIOPHCTOrO cepebpa W
XJIOPHUCTOIO  Kajusa. OJEKTPOAHBIH NOTEHIUAI IIPOMBIIIJIEHHOIO
anektpoaa DBJI-1M3 mpu 25° C pasen

¢33 = 10,201 B.

WHanKaTOpHBIM ~ 3JEKTPOJAOM  CIY)KUT  HPOMBIIUICHHBIH
CTCKJIIHHBIM  3jekTpox Mapok DOCJI-41T-04 wmu  3CJI-11T-04.
BryTpennmnii anmekTpon — xiopcepeOpsiHbI, morpyxkeHHs B 0,1 H.
pacTBOp COJITHOW KHCIIOTBI, HACHIIIEHHBIH OTHOCUTEIBHO XJOPHCTOTO
cepebpa. Ero nmorenmman npu 25° C pasen

Pcinagerag= 10,287 B.

CocCTaBIAIOT TeNh U3 XJIopcepedpstHOro AnekTpona OBJI-1M3 u
CTCKJITHHOTO 3JIEKTPOJIa, IMOMEIIEHHOTO B HCCIEIyeMbIii pacTBop. B
ATOH 1ienmu xjopcepeOpsHbiid 3nmektpoa OBJI-1M3 — oTpunarenbHBIN,
CTEKJITHHBIN — MOJOKUTEIbHBIN.

2
— 1 nene | | OEIE ]

Bemomora- | E.Clygeyny|| Hecae- | Cremaan- | HCI Enyrpenn
TEAEHEIN AVEMEM | Had MeM- | 0,1 H.|28eKTpo
IAEETPOA pacTeop| Bpana pH. | AgCl, Agl-
(- )4, pHi1(x)
AgCl

Q3BT 1043 Pra Pema QPorrigciag

IIpencrapieHHy0 IEMb MOXHO pPACCMATPUBATh Kak [Ba DIIEMCHTA,
COoeMHEHHBIX mocienoBaTenbHo. J/C 1-0if menu oTpuIaTeNbHa:

E1=— (@ommim3 — Q1 cr. 3),

OJAC 2-oi nenu mnonoxurensHa Eo=@crwagciag — €2 o o
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Cymmapnas 3/1C nenu paBHa

E=E1+E>= @cirageiag = @oB1-1M3 T @1 cr. 5= 92 cr. »-
IMpu 25°C (b = 0,0592) no popmyie Q. ,= ¢’ , — b pH HaxXOgHM

Drer.»™ (POCT. 2T 0,0592pH1(X)1
P2er. 5= (POCT. 3T 010592pH2 = (POCT. 3T 010592 13099 :(pOCT. 3T 0,065,

T.K. BOJOPOJHBINA Toka3atens PH BHyTpernero pactopa 0,1 H.
HCI pasen 1,099. Torma DJIC 1enu, COCTaBICHHOW U3
xnopceepeOpstHoro snekrpoga DBJI-IM3 u creknsanoro, npu 25°C
paBHa

E =0,287 - 0,201 — 0,0592pH;(x) + 0,065;
E = 0,151 - 0,0592pH; ().

CrnenoBatensHo, wu3mepuB JJIC, nerko paccumrare pH
HCCIIEIyeMOT0 PacTBOpa

pH:i(x) = (0,151 - E)/0,0592, rne E — D/1C, B.

[pu uzmepennn 3C BO3MOKHO oOpallleHHe 3HaKa MOTEHIHAaa
CTEKJITHHOTO 3JIEKTpOJa, a clefoBaTenbHo, U 3Haka JJIC uenu. 1o
MIPOUCXOAUT IPU MAJIOW KUCIOTHOCTH PAacTBOpA, KOIZAA CTEKJISTHHBIN
3JIEKTPOJT CTAHOBHUTCS OTPHUIIATEIILHBIM, a XJIopcepeopsabIii OBJI-1M3 —
MOJIOKUTEILHBIM, HANPaBJICHUE TOKA B IIETIM MEHSAETCS Ha 00paTHOE H
TeM caMbIM u3MeHsiercs 3Hak D/[C.

JIABOPATOPHAS PABOTA
H3mepenne I C raabsBannyeckux 3j1eMeHTOB U pH pacTBopoB

Hean padotei: o3Hakomutcsi ¢ mpubopoM pH-121 (wm JIIY-01) u
MeToukoi m3meperns pH u D/1C.

Mpudopsl u mnpuHamdesxkHocTu: upubop pH-121(mwm JIIY-01),
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3aBUCUMOCTh  MEXKIy  KoimdecTBoM  aiekrpudectBa  (Q),
MPOILIEALIEr0 Yepe3 JIIEKTPoJn3ep, W Maccoil (00BEMOM) BEIIECTB,
MIPETEePIEeBIINX TPEBpaIlleHne Ha OJJIEKTPOJaX W B DIJIEKTPOJIHTE,
BBIpaXKaeTcs AByMs 3akoHamu @apanes, KOTOpbIE MOXHO 3aIucarh
YPaBHEHUSAMU, IPUBEAEHHBIMA HIDKE.

1-ii 3axon ®apanes:
mM=KQ=KJr wmu V=KJz,
rae K — xoaddumuent npomopuuoHambHOCTH, Tpu 3ToM K=m, ecnu
Q=1 Km; m(V) — wmaccel (00BEMBI) BeIIECTB, MPETEPIEBIINX
npeBparienus, r(n); J — cuna Toka, A; T — BpeMs IPOXOXKISHHS TOKa, C.
2-ii 3axkoH @apanes (Q=const):
m*/m? = 9/9% uam V'o/V% = VoIV,

rae 31, >y Vlo, V20 — XHUMHYECKHE SKBUBAJICHTHI U DKBUBAJICHTHLIC
00BEMBI (TP HOPMAIBHBIX YCJIOBHSIX) BEIIECTB, MPETECPICBAIONINX
MIPEeBPAICHUS.

Crnemyer 3aMeTWTh, YTO KOJMYECTBO BEIIECTB, IMMOIyUYEHHBIX
MPaKTUYECKH, BCErJa MCHBIIE PACCYMTAHHBIX, YTO YHCICHHO
XapakTepu3yeTcsl BeMUIUHOI BbIxoza 1o Toky (BT), mpu stom BT<1.

Br=mp,/m, unu Br= Qp/Qpp.

CHMXEHUE BbIXO/1a [0 TOKY O0YCJIOBJICHO Pa3IMYHBIMU [IPUIHHAMH,
BOXHEHIITUMH W3 KOTOPBIX SIBITIOTCS TIOJSAPU3ANUS U TIepeHANPsHKEHIE
IpU TMPOXOXKJACHUM TokKa. HakormieHne NpOAYyKTOB JJIEKTPOJIM3a Ha
JMEKTPOaX W3MEHSET WX TPHPONY W BEIHYUHY DIIEKTPOTHBIX
MOTEHIINAJIOB (XUMHUUYecKas nofsipu3anus). [Ipu 3Tom B anekTponnzepe
BO3HUKA€T BHYTPEHHHMU TajlbBaHWYECKHA 3yeMeHT, JDJC kotoporo
HampasieHa Bcrpeuno BHernHeil DJ[C u HazwiBaerca I/C noaapusayuu
(Enonsp). [ Ipe010TEHNA MOAAPH3ALUK U3BHE HA DJIEKTPOJbI MOAAETCS
HU30BITOYHOE HAMpPsDKEHHWE, HA3hIBAEMOE MEpeHAmnpsHKeHHEeM (1), U 1,).
UncneHHoe 3Ha4YeHHWE 1) 3aBHUCHT OT TPHUPOABI BBIACIIEMBIX Ha
AJIEKTPOJIaX BEUIECTB, MPHUPOABI DJJEKTPOJAOB U COCTOSHHS UX
noBepxHoCTH, TIoTHOCTH Toka (i = J/S, A/em?) u ap. daxropos. IIpu
3TOM Tlra3os>>r|Me-

Takum 00pa3oM, XapakTep M CKOPOCTh MPOIECCOB JIIEKTPOIH3a
(BoccTaHOBJICHHS Ha KaTOJIe M OKUCIICHUS Ha aHOJIE) 3aBHUCST:

1) oT aKTMBHOCTM 4YacCTHI[ B  JJIEKTPOIUTE,  YHCICHHO
OIpeAesieMOil BEIMUMHON (po w @°. Yem Gouiblile 3HaYEHHE
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Pt, O, / 2KOH unu Pt, O, / 20H .

BepTukanbHas yepTa XapakTepu3yeT MOBEPXHOCTh pasjelia MEXIy
IByMs (hazaMH U TIOKa3bIBaeT 0OPATUMOCTh MEKTy BOCCTAaHOBJICHHBIMHU
(Zn, Cu, H,, OH ) u okucnenusivu (Zn>, Cu**, 2H*, O,) dbopmamu
DJIEKTPOJIOB, YTO MOXXKHO BBIPA3UTh YPABHEHHSIMH COOTBETCTBYIOIINX
AIEKTPOJIHBIX PEAKITHIA:

Zn — 2e = Zn** — peaxiys OKHCICHHS;
Cu**+2e=Cu’— peaklysa BOCCTAaHOBJICHHUS.
JJ1s Ta30BBIX 3JEKTPOJIOB:
H,-2e=2H"— peaxIus OKUCICHNUS;
1/20, + H,O = 20H — peaxiusi BOCCTAHOBJICHHUSL.

DNEeKTpoAbl, OOpaTUMBIE OTHOCHUTEIFHO COOCTBEHHBIX HOHOB B
pacTBOpE AIACKTPOIUTA, HA3BIBAIOTCS EKTpoaaMu 1-ro posa.

UucrieHHbIE 3HAYEHWS PABHOBECHBIX JJICKTPOIHBIX ITOTEHITHAIOB
(¢”) paccuuTeiBaroTCs MO ypaBHeHMI0 HepHera:

0 (ppan-z[a = (poan-z[a + RT/(n F)In( CaOK/CBBOC ):

TOE ¢ 550 — CTAHAAPTHBIN 3JEKTPOAHBIN ToTeHUMAN, B; F — nmocrosannas
Qapanes, paBHas 96500 Ki; n — 9ucimo 37MeKTpOHOB-YYaCTHHKOB B
JAHHOW DJEKTPOJHOM peakiuu (I METALTHYECKUX JJIEKTPOJIOB
coBmagaer ¢ 3apsgoM uoHa Metaimna); C°,, C’,c — KOHLEHTpaIMU
OKHUCIIUTENILHBIX W BOCCTAHOBHUTENIBHBIX (JOPM 3JIEKTPOJIOB B CTEIICHH
CTEXUOMETPUUCCKUX  KOI(P(UIIUCHTOB, CTOSIUX B  YPaBHEHUSX
COOTBETCTBYIOIIHX AJIEKTPOTHBIX PEAKITHIA.

UeM MEHBIIIEC 3HAUECHUE (O, TEM SIpUYE BHIPAKEHBI BOCCTAHOBUTEIILHBIC
CBOMCTBa (CITOCOOHOCTh OKHCIATHCS). UeMm Ooubllie 3HAUYCHHE ¢, TEM
sapye BBIPAXKCHBI OKUCJIMTENbHBIE CBOICTBA (cnocoOHOCTH
BOCCTaHABJIMBATbCs). YCJIOBUEM OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKuii B BOAHBIX PACTBOPAX JICKTPOIHUTOB SIBIISICTCS HEPABEHCTBO

(p0K>(pBOC'

Ilpoyeccor snexmponusa
[Ipocreiimas 3meKTpoiM3Hasi CUCTEMa COCTOMT M3 BIIEKTPOJIM3epa
(amexTponuTHYecKas BaHHA), 3JEKTPOAOB (MHEPTHBIX WM aKTHUBHBIX),
3JIEKTPOJINTA (PacTBOpa WM paciijiaBa), HCTOYHHUKA IIOCTOSIHHOTO TOKa.
ONeKTpo/, MOJAKIIOYEHHBIM K OTPULIATEIbHOMY IOJIF0 UCTOYHHUKA TOKa,
Ha3bIBACTCA KaTOAOM, K IIOJIOXKHUTEILHOMY — AHOHAOM.
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MIPOMBIIIUICHHBIN XJopcepeOpsHbiid dnekTpon OBJI-1M3, cTexisHHBIH
JNEKTPOS.

[pubop pH-121 MoxkeT OBITH HCHONB30BaH I ONPENEICHUS
OJC mo0eix TambBaHWYecKHX dneMeHToB, JJIC KOTOpBIX He
npeBocxogut 1400 mB. IlpeummymectBo wu3MepeHuil Ha mnpubopax
JAHHOI'O THUIIA 3aKJII0YAETCS B TOM, YTO Y€pe3 rajibBaHUIECKUN JIEMEHT
B TIpoOLIeCCEe M3MEPEHHs POTEKAKT HUUTOXKHO Manble Toku (Menee 1072
A), ¥ 3TO TapaHTUpPYyeT TabBAaHMUYECKHHA 3JIEMEHT OT THoyspu3anvu. B
Ka4yecTBE BCIIOMOTAaTENILHOIO 3JIEKTPOJa (CpPAaBHEHHUS) HCIOJIB3YeTCs
MIPOTOYHBIA POMBIIIIEHHBIHN XJI0pcepedpsaHbIit anexTpoa OBJI-1M3.

ONeKTpoA, COMSIHOM MOCTHK M TEPMOMETp Mepen  KaxIbIM
MOTPY’KEHHEM B KOHTPOJUPYEMBI pPacTBOP TINATEIBHO HPOMBIBAIOT
TUCTHILTUPOBAHHONH BOMOH. XpaHUTh DIIEKTPOABI HEOOXOIUMO B
JUCTUJTMPOBAHHOM BOJIE.

IHopsinok BeINOJIHEHUsI pad0OThI
Ynpaoicnenue 1.

1. CocraBnsioT TalbBAaHMYECKUU DJIEMEHT, HWCIOIb3ys B KavyeCTBE
3JICKTPOJIa CPABHEHUS MTPOMBIITUICHHBIN XJI0PCEPEOPSHBIA DIEKTPO/T
OBJI-1M3, B KauecTBE MHIUKATOPHOTO — CTEKJISTHHBIM 3JIEKTPO/I.
[TonxmoyaroT »1eKTpobl K gatuuky npudopa pH-340 (wmu JIITY-
01).

2. TlpuGop moJCOCTUHSIETCS K CETU MEPEMEHHOTO TOKa HaNpsHKEHUEM
220 B c¢ nomoumipro cereBoro umHypa. llpm 3TOM Ha mnaHenu
3aropaercst KoHTpoJbHas nammouka (1). [Ipubop mporpesaercs 15-
30 muH.

3. 3a 3TO Bpems 3JEKTPOAbl MOJKIIYAIOTCS K COOTBETCTBYIOIIMM

KJIEMMaM JaT9uKa; U3MEPHUTEIBHBIN 3JIEKTPOI, COJMSTHOW MOCTHK U

TEPMOMETP MOTPYKAOTCS B UCCIEAYEMBIA PACTBOD.

Pyuxkoii (2) ycTaHaBIMBAIOT TEMIIEPATYPy PacTBOpA.

[Ipu wmsmepennn DJIC mnepekmovarenb «poa padOTHD JIOJDKEH

HaxXOJIUTHCSA B MOJOXKEHUU «+MVy» mmum « mV» (3 mwmm 4). Otcuer

CHHMAIOT 4Yepe3 1-3 MHHYTHI MOCIe COCTaBJICHUS DJIEMEHTa, KOT/ia

ok
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MoKa3aHue MpuOopa OKOHYATEIILHO YCTAHOBUTCSL.

6. Bnawane ompenensitor 3C npubmkenHo. 3aTeM KHONKamMH 5-8
YCTaHABJIMBAIOT HAaNOOJIee YIOOHBIN THaIma3oH.

7. B uucteiii crakaHumk (o0bemoMm 50 wmur) mHanmBaror 20-25 M
HCCIIelyeMOro PacTBOpa B COOTBETCTBHU C 3aJ[aHUEM, NOTPYIKAIOT
CTEKJISTHHBIHM 3IEKTPOJ, COMSIHOM MOCTHK, TEPMOMETp U crycTs 1-3
MUH HHCTpyMeHTanbHO ompenensior pH u 3JIC cocraBieHHOM
MU, 3aHOCS TTOKa3aHus nprbopa B TaOIHUILy.

8. DmekTpoa, CONSHOW MOCTHK M TEPMOMETp TMepel] KaXIbIM
MOTPY)KEHHEM B OYEpPENHOW PACTBOP THIATENIHHO MPOMBIBAIOT
JUCTHIUTHPOBAaHHOM BOJIOM u3 POMBIBAIIKU (Hax
KPHUCTAJTI3aTOPOM) U OCYIIAIOT (PHUIBTPOBATLHON OyMaroii.

Ynpaoicnenue 2.
[Ipu m3mepenun PH pacTBOpOB mMepekiIoyaroT NpUOOp B PEKUM
«pH» kHomkoii (9).
Pe3ynbTaTel cCHUMAKOT Tak Xke, Kak U B cirydae usmepenus 3C.

Jns momyuyeHMsl CyCEH3MM Mena KyCOYeK pacTHUpaloT B CTYIIKE B
NPUCYTCTBUU HEOOJIBIIOTO KOJIMYECTBA BOJIBL. 3aTEM CYCIICH3UIO Mena
nepeHocar B kouOy (oovemom 50-100 wmu1), mobaBnsror 25 M
JUCTIJUIMPOBAHHON BOJXBI, HEPIMYHO BCTPAXMBAIOT U (PUIBTPYIOT.
[TpumepHo 20 MJ pacTBOpa MEPEHOCT B CTAKAHYMK U U3MepsIoT PH.

Ynpasxcuenue 3.

UToObl MPUTOTOBUTH BOJTHYIO BBHITSDKKY M3 TOYBBI, HaBECKY ~5 T
BO3JYIIHO-CYXOH IOYBBI JHEPTUYHO BCTPSIXHUBAIOT € 25 MI
JIMCTHJUTHPOBAHHOM BOJIBI B IIOCKOJJOHHOM KoJOo4Ke (00bpeMom 50-100
mi). Cycnensuto puibTpytoT, okojio 20 M ¢GuibTpara MepeHoCsIT B
CTaKaHYWK U U3MepsroT PH.

ITpoBecTu HE MEHEE 5 ONBITOB B KAXKJIOM YIIpaXHEHUU. Pe3yibTarel
3aHECTH B TAOIHUITY.
VYnpaoswcnenue 4.

1. Vkazarb 3aBHCUMOCTD 3JIEKTPOTHOTO IIOTEHIIHAIa
CTEKJISTHHOTO 3JISKTPOJIa OT aKTHBHOCTH MOHOB Boaopoza, pH
pacTtBopa.

2. ComocraBUTh 3HAYCHUS pH, HUHCTPYMCHTAJIbHO HN3MCPCHHBIC
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NPUTATUBAIOTCS HAa MeETaUIMYecKuid snektpoa. Hakonen, ckopoctu
OpsSMOTO M OOpaTHOTO TMPOLECCOB CPABHAIOTCS, T. €. YCTAaHOBHUTCS
XUMUYECKOE PABHOBECUE, KOTOPOE MOKHO BBIPA3UTh YPaBHEHUEM

Me + mH,0 = Me"mH,0 + ne".

CocTosHME paBHOBECHS 3aBUCUT KaK OT aKTHBHOCTH METaJlia, TaK U
OT KOHLIEHTPAIlMX €r0 MOHOB B PAaCTBOPE U UUCIECHHO XapaKTEepU3yeTCs
KOHCTaHTOM paBHOBECHs, KOTOpas JJisl JAHHOW reTepOre€HHON CHUCTEMBI
npu P=const paBHa

szKc:CMem .
B cinygae aktuBHBIX MeTamuioB (Zn, Fe, Cr u np.) paBHOBecHe CMEIIEHO
Brpaso (Kp>>1). [Ipu morpyxeHuu 3J1eKTpoJia U3 YKa3aHHBIX METaJJIOB
B BOJHBIA pacTBOp €ro Ccojdud JUid JOCTH)KEHHS PaBHOBECHOU
KOHIIGHTpAllMM HMOHBI MeTalula OyAyT MEepeXxoAuTh B pacTBOp, H
[IOBEPXHOCTh  DJIEKTPOJAA  3apPSAOUTCS OTPULATEIBHO, a pPAacTBOP
3JIEKTPOJIUTA — MOJOKHUTEIBHO.

B cnyuae mamoaktuBHEIX MeTauioB (Cu, Ag, Hg u np.) paBHOBecue
cmentaercs BieBo (Kp<<l). [Ipu norpyxeHun 37eKTpoJa U3 yKa3aHHbIX
METaJIJIOB B BOJAHBIM pacTBOp €ro COJIM Ui JOCTH)KEHHS PaBHOBECHOM
KOHIIEHTpaIlMd HMOHBl METaJlyla W3 pacTBopa OyayT NepexoiuTh Ha
MOBEPXHOCTh MeTajula, U TMOBEPXHOCTh DJJIEKTPOJa  3apsIuUTCS
MOJIOKUTENBHO, & PaCTBOP 3JIEKTPOJIUTA — OTPULIATEIBHO.

Takum o00pa3om, Ha TpaHHUIE SJIEKTPOJ — PacTBOpP 3JIEKTPOIUTA
BO3HHUKAET JABOWHOM 3JIEKTPUUECKUN CIIOH, T. €. pa3HOCTh MOTEHIIMAJIOB
MEXy JIEKTPOAOM U PaCTBOPOM 3JIEKTPOJIMTA.

Ilorennman, BO3HUKAIOIMIMA Ha  METAUNIMUYECKOM  3JIEKTPOJE,
HaXOJSIIUMCSI B PaBHOBECHH C COOCTBEHHBIMH HOHAMU B PacTBOpPE
3JIEKTPOJIUTA, HA3BIBACTCS PABHOBECHBIM JJIEKTPOJIHBIM MOTEHIHAIOM
(pp, B). /It akTUBHBIX METAJJIOB OH OTPHIIATENEH, JUII MaJlOAKTHBHBIX
— TIOJIOXKUTEJICH.

CxeMaTu4ecKu 5SJIEKTPOAbl 3alMCBIBAIOTCS B MOJEKYJSAPHON WM
HWOHHOHU (opMax, HApUMep

Zn/ZnSO, um Zn [ Zn’*;
Cu/ CuSO, umu Cu / Cu?".
l"a3oBble (BOAOPOTHBINA M KHCIOPOIHBINA) SJEKTPOABI 3aIHCHIBAIOTCS B
BHIE
Pt, Hz/ H,SO, nim Pt, H, / 2H+,
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(97IGKTPOCHHTE3, JJIEKTPOXUMHUECKOE TpaBJIICHHUE, OKCHIHUPOBAHHE,
MOJIy4YeHHE TOHKUX IUIEHOK JEKOPAaTUBHOTO U  CIELHAIBHOTO pH=(0,151-E)/0,0592.

HA3HAYCHHUsS, AHTUKOPPO3WOHHBIC IOKPBITHS, CO3JaHHE KOHTAKTOB H 3. Paccuurtarh aKTHBHOCTb HOHOB BOJOPOJa B HCCIIEAYEMBIX
ap.). pacTBopax 110 ypasHenmio pH =1gay” .

1 pacCYHUTaHHBIC TTO hOopMyIIe

IIportecchl  mpsIMOrO  TpEBpallleHUusT XUMHYECKOW HSHEPruu B
JNEKTPUYECKYI0 WM DJIEKTPUYECKOH B XUMHUYECKYIO Ha3bIBaOTCS
3JIeKTPOXUMHUYECKMMH IPOLeCCaMH.

ONEKTPOXUMUYECKHE CHCTEMBI, B KOTOPBIX XHMHYECKass SHEPIHs
MpeBpaIaeTcss B D3JEKTPUYECKYI0, HAa3bIBAIOTCS TaIbBAHUYECKUMH
JJIEMEHTaMH; CHCTEMBI, B KOTOPBIX DJJEKTpHUYecKas JHEPrus
MIpEeBpAaIaeTCsl B XUMUUECKYIO0, Ha3bIBAIOTCS AJIEKTPOIH3HBIMHU.

B ocHOBe »IEKTPOXMMHYECKHX IMPOIECCOB JIEKAT TeTepOTeHHBIS
OKHUCIIUTEJIbHO-BOCCTAHOBUTENbHBIE ~ pEaKkIuH, MpoTeKarolllue Ha
rpaHuIie paszaena $has: AIEKTPOoA-pacTBOP (paciiaB) JICKTPOIIHTA.

CKOpOCTh 3JEKTPOXUMHUYECKUX MPOLECCOB 3aBUCUT KaK OT IPUPOIBI
JNEKTPOJIUTA, €ro KOHIeHTpanuy, BeduunHel pH (ams  BOIHBIX
pacTBOpOB 3JEKTpPONWTOB), BHemHUX ycioBud (T, P), nHamnume
KaTanu3aropa, TaKk W OT MPHUPOABI 3JEKTPOJOB, KOTOpas UYHUCIECHHO
XapaKTepHU3yeTCsl BETUIMHOM JIEKTPOIHOTO MOTEHIIANA.

Dnexkmpoonvie nomenyuanvl

ONeKTpoAbl  NIeNATCS Ha  HWHEPTHBIE, HE YYacTBYIOIIHE B
OKHUCIIMTEIFHO-BOCCTAHOBUTENEHOM IIpoliecce (Hanpumep, rpaduToBbie
WIA TUTATUHOBBIE), ¥ aKTHUBHBIE, BHIOJIHEHHBIE W3 JIIOOOTO MeTaia,
KpoMe OJaropofHOro, CIIOCOOHBIE CaMH OKHCIAThcA. Hapsimy ¢
METAJUTMYECKUMH K aKTHBHBIM 3JIEKTPOIAMH OTHOCSTCS M Ta30BBIE, B
YaCTHOCTH, BOJOPOJHBIN U KUCIOPOIHBII.

PaccMoTpuMm cucTeMy «akTUBHBIA METAUIMYECKHMM 3JIEKTPOI —
BOAHBIN pacTtBOp». Iloj neiicTBHEM MOJSPHBIX MOJEKYJT BOJBI HOHBI
MeTajljla TOBEPXHOCTHOTO CJIOS B THAPATHPOBAHHOM COCTOSHHUH
MEPeXoIAT B pacTBop. B pesyiprare Ha MOBEPXHOCTH METAIIa OCTAETCS
HECKOMIIEHCUPOBAHHBIM  OTPUUATENbHBIA 3apsl, B pacTBOpE XKe
co3maéTcsl M3OBITOYHBIA TOJOKUTEIBHBIA 3apsag C MaKCHMAaJIbHOM
IUIOTHOCTBIO B clloe, MpuileraromeM K aekrpony. Ilo mepe mepexona
MOHOB METaJUla B PAaCTBOpP YBEIMYMBAETCSA KaK OTPHUIATENBHBINA 3apsi
9MEKTPOJa, TaK M TOJIOKHUTENbHBIN 3apa] pacTBOpa, IMpU 3TOM BBHIY
obpaTMOCTH TIpoIlecca HMOHBI MeTajula M3 pacTBopa Bc€ dHare
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Tabmuna 1.

Hccnenyembrii
pacTBop

Ne
n/n

pH

<pH | 9AC,
> B.

<BIC>,
B.

pacuéTHoe
pH

AKTHBHOCT
p H

JucTHIIMpoBa
HHas
BOJa

Boaonposonna
s
BOJA

MonkucaenHas
(npouss.) Boja

HoamesiouenHa
A (mpouss.)
BOJA

Cycnensus
Mesa

Boanasi
BBITSIKKA u3
MOYBBI

A B WO NP O W PO AW N PR W N PO W N PO w N -
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a §]

Prc.3. CXeMA rashBAHHUE CKOTD

IAEMEHTA.

A - CTERAAHHBIHN; 0 - KAAMEARHEIH 2AEKTP0A;
1-cTeran; 2 - pacTROp COATHON KHCAOTEI;

3 - xaopcepedpAHBII IAEKTPOA; 4 - TpyDKa co
CMOAOH; 5 - AMAARTHP 0EAHHAA IIAATHHOB A4
Opoeosoka; 6 -mactanz Hg + Hg CL+ KC1
7 - HACBIIEHHLNT pacTEop KCL
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HOpﬂHOK BbIINMOJITHCHUSA paﬁOTbI

1. U3 pmaHHbBIX moxyvaeM Oydepnbrii pactBop. Ilocme wero pH-
METpOM H3MepAeM BOJOPOJHBIM IOKa3aTenb HCXOIHOIO
pactBopa.

2. HWcxonspiii pactBop (50 wmi) pasbaBmsieMm Bomoit  (50mur).
N3mepsiem pH nosrydeHHOTO pacTBopa.

3. B wucxomuwiii pactBop (50mi) mo0aBiisieM CHIBHYH) KHCIOTY
(Im) u m3mepsiem ero pH. B momyuenssiii pactBop (51mm)
cHOBa no0aBisieM KucnoTy U msmepsiem pH. Emé noGasisiem
kucaoty (1mi) u uzmepsiem pH.

Bomnpocsl 111 CaMOKOHTPOJIs

1. Kakue ObiBatoT OydepHbie pacTBOpHI?
2. CsoticTBa Oy(depHBIX pacTBOPOB.
3. XapakrepucTHKH Oy(EepHBIX PacTBOPOB.

Jlurepatypa
1. JIL.A. HuxonaeB. ®usnueckas xumus. - M.:Bricias 1ikoa,
1979.-218 c.
2. A.A. XyxkoBunkwii, JI.A. llIBapiiman. @uzndeckas Xxumusl. - M.,
Meramnyprus, 1976. — 544 c.

TEMA S.9JIEKTPOXUMHNYECKHUE MPOUHECCHI U AABJIEHUA

1. DnekTpoaHbIe MOTEHUINATBI
2. IIpoueccsl ameKTpom3a

3. Karonnsle mporuecchbl

4. AHOZTHBIE TIPOIIECCHI

JJIeKTPOXMMHS WMEET BAXKHOE TNPAKTHUECKOE 3HAUCHUE IS
MHOTHX O0JIacTeli HayKW W TEXHUKH. VICKIIOYMTENTHHO BENHKa POJh
JJICKTPOXUMUYECKUX  TMPOLECCOB U SABICHUH B TEXHOJOTUHU
M3TOTOBJICHUS U SKCIUTyaTalliy PaJrodIEKTPOHHBIX TPHOOPOB M CUCTEM
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CIBUTM Mallo BIMSIOT Ha KOHIEHTparmio noHoB H'. B sToM ciydae
pactBop oOiamaetT Oy(pepHbIM ACHCTBUEM, T. €. COXPAHSAET XapaKTEePHOE
Ut Hero pH mipu pa3Benenny, 100aBIeHAN KUCIOT WU IIET0YEH.

BydepHoe neiictBue, pacCMOTPEHHOE BHIIIE, KOJHUYECTBECHHO
XapakTepu3yercs 6ygepHol EMKoCcmoio.

bygepras émxocmu f§ — 3T0 pacy€THas BENMYUHA, PaBHAS YUCITY

MOJISIPHBIX Macc SkBuBajieHTa cwibHON kuciaoTel n(HCI), n(Y2H,SO,)
win cunbHoro ocHoBanus N(NaOH), n(¥2Ba(OH),), xotopoe Hy)HO
no6aBuTh K 1 mutpy OydepHoro pactBopa, utoOsl pH n3menwmics Ha 1.

Bydepras éMKOCTh 3aBHCHUT OT MPHUPOABI, OOMIMX KOHIIEHTPALUN U
OTHOIIICHUS KOHIIEHTparuu. Yem OoJibllie KOHIICHTPALUs KOMIIOHCHTOB
n yeM Ommke oTHomeHUs Cyp /Cga UM Cpopy /Cpa K €IMHHUIIE — TEM
0oJbie OydepHas EMKOCTB.

Ecnu @ u b — uncio MosSpHBIX Macc KUCIOTHI B OCHOBAHUSI, TO:
B=a/ApH , B=b/ApH.

WHaTtepBan, B koTopoM OydepHBIH pacTBOp MpOsBIsLeT OydepHbIe
cBoiicTBa, 3aKTI0UEH MEXKTY Cra /Cap= 0,1 1 Cyp /Cap =10/1.

JJABOPATOPHASA PABOTA

Lean padoTsl: U3y4ynTh CBOWCTBA Oy(epHOTO pacTBOpa U OMPEACTHTH
pH pactBopa OydepHbIM METOIOM.

Ipu6ops! n npunapaexuocTu: pH-merp, Habop mpoOUPOK, BoAa,
HCI, 6ydepnsriii pacTBop.

1. Wsmeputs pH pactBopa.
a) Hepa30aBIeHHOTO;
b) pa3basiieHHOTO B JiBa pa3a.
2. Nameputs pH pactBopa ¢ nob6anernem kuciaotst HCI.

Pe3ynbpTaTh! 3aHECTH B TaONIHILY.
Crenath BBIBOI,.
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\

OO0 O of f-H——

Puc. 4 llpudop pH-121

Bomnpocsl aJ1s1 CAMOKOHTPOJIAA
Uto Ha3bIBaETCA OKUCIUTEIBHO—BOCCTAHOBUTEILHBIMU

peakuusaMu?
Kaxwue Tumsl 371eKTpo10B BaM W3BECTHBI? PacckaxuTe 0 KaKIOM
THIIE DJIEKTPOIOB.

Jlutepatypa

®. Jlanmanec, P. Anpbeptu. @usndeckas xumusl. - M.: Beiciias
mkoia, 1967. —784c.

J.I". Knoppe, JI.®. KpsuioBa, B.C. My3bikantoB. dusndeckas
xumusa. - M.: Bercmas mxkoira, 1990. — 416 c.
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TEMA 4. CBOVICTBA BY®EPHBIX PACTBOPOB
U ONPEJAEJEHHUE pH PACTBOPOB BY®EPHBIM METOJ0OM
1. PacTBOpPBI 3JIEKTPOTUTOB.
2. DNeKTpONpPOBOIHOCTb PACTBOPOB.
3. BomopoaHbIii moKazares.
4. BydepHnsrit pacTBOp.

Bydepnble cucTeMbl UTPalOT OTPOMHYIO POJIb B OHMOJIOTHH, TaK Kak
ABTOMATHYECKd  PETYIUPYIOT  KHUCIOTHOCTh KPOBH, KIIETOYHOTO
COZIEP’KUMOTO U T. TI., 00ECIIeYnBasi TEM CaMBbIM ONITUMAIIbHBIC YCIOBUS
paboThl pepMeHTOB 1 TOpMOHOB. Tak, HOpManbHOE 3HaYeHre pH kpoBU
YeJIOBEKa JICKUT OKojo 7,4. MI3sMeHeHne 3ToM BelnmduHBI Bcero Ha 0,2
BEAET K TSHKETSHIINM paccTpoiicTBaM (Hanmpumep, AuabeTuuecKas Koma
pasBuBaercs npu nagexanu pH no 7,2).

BydepHble pacTBOpEl IIMPOKO NPUMEHSIOT B Pa3IMYHBIX
NabopaTOPHBIX MCCIETOBAHUSIX, OCOOCHHO KOT/a SKCIIEPUMEHT HYKHO
MPOBOAMTH B Cpefie C ONpeneNEHHbIM NOCTOSHHBIM pH. B ¢usunonorun
OyQepHBIME pacTBOpaMH MOJB3YIOTCS JUIS KYJIBTYpbl OakTepuil, s
M3ydeHus TeHCTBUS PEPMEHTOB U T.1I.

PacTBOpBI 3/1€KTPOJIUTOB
Onekmpoaumamyu HA3BIBAIOT BEIIECTBA, NMPH B3aMMOACWUCTBUU C
pacTBopuTeleM TOABEPraioIIyecss OUCCOLMAIMM HAa HOHBI U
COO00IIaroye PacTBOPY CIIOCOOHOCTH MPOBOIUTH IIEKTPUIECKHHA TOK.

[lepBoHayanbHO MOJIEKyNa JJIEKTPOHEHTpaibHA, T. €. CyMMa
MOJIOXKHUTENBHBIX 3apsZoB B HeW paBHA CyMMe OTpHIATENbHBIX. B
pacTBopax 3JEKTPOJIUTOB MPOUCXOJUT 00pa30BaHHE HMOHOB, UMEIOIINX
HPOTUBOMOJIOKHBIE 3apPSbL:

CaCl — Ca’*+2Cl

Oco00EHHO SPKO BBIPAXKEHO TUCCONMHPYIOIIEEe MEUCTBHE Y TaKHUX
pacTBOpUTENel, KaKk BOAa, KUIKUH aMMHAaK, CHHHJIbHAS! KUCIIOTA, T. €. y
pactBopuTeneil ¢ OONBIION JUAJIEKTPUYECKOW MPOHUIIAEMOCTBIO.
[lomsspHple  MOJEKYJBl 3TUX PpACTBOPHUTENEH, OKpYXas HOHBI,
9KPAaHUPYIOT UX U JISNAI0T MaJOBEPOSTHBIM PEKOMOMHAIIMIO HOHOB, T. €.
obpa3oBaHre MOINEKyINbl. JmdiaexTpudeckas MPOHUIAEMOCTh BXOIUT B
3HaMeHaTelb npodu, BBIpaKaroIei 3aBUCHMOCTh CHITBI
B3aMMOJEUCTBUS 3apsiioB € W € OT WX BEIWYWHBI W B3aWMHOTO
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BydepHslii pacTBOp

ByhepupiMu Ha3BIBalOT pacTBOPHI, 0OIanaronmme onpeaenéHasiM pH
¥ CNOCOOHBIE TOJIEP)KUBATH €r0 TOYTH HEW3MEHHBIM TIPU BBEICHHU
CHJIBHOM KHCJIOTBI WM CHJIBHOTO OCHOBAHHS.

ByhepupiMu pacTBOpamMu SBISIOTCS:

1. pacrtBOpHI, conepxanue ciabyro KUCIOTY U COJIb STOH KUCIOTHI

u cutbHOTO ocHOoBaHus: (CH;COOH+CH;COONa).

2. pacTBOpHI, cojlepXampe cinadoe OCHOBAaHHE W COJb JTOTO

ocHOBaHUs 1 cHIbHOM kucinoTel: (NH;OH+NH,CI).

3. pacTBOpbI, COAEpKAaIUE COJM MHOT'OOCHOBHBIX  KHCIIOT:

((NazHPO4+NaH2PO4).

Mexanusm JaerictBus OygepHbIX pacTBOpoB ciedyromuid. [lycts
nMeercs cMmech ciaboit kmeiaotel HA m e€ comm MeA. Kucrnora
JUCCOLMUPYET MO YPaBHEHUIO

HA=H"+A" ,

ImpuiIcM KHA :CH++CA7/CHA,3 HIIN CH+:KHA * CHA /CA’.

Ho B mpuCYTCTBHU XOPOIIO IHUCCOIMHUPYIOMIEH COJNM JUCCOIUAIUS
KHCIOTHl mofaBiieHa, U Cy, MPAKTHYECKH PABHIETCS KOHIIEHTPAIHH
KHCIOTHI (Kak Oyaro Obl kuciora He jauccoruupoBana); Ca-
ONpENeNsIeTCs IMOYTH IIOJHOCTBIO TEMH HOHAMH A , KOTOpBIE
HOJTyyaroTcs B pe3ynbTaTe auccoluanuu  comu: MeA=Me'+A™.
[Mostomy mpaktuaeckn Cyt=KyaCxucn/Ccom. Takum  oOpazom,
KOHIIGHTpAIlMsl  HMOHOB  BOJOpPOJA  OINpPEHENSieTCS  OTHOIICHUEM
KOHIICHTpAIlMK KHCJIOTH W KOHIEHTpanwu coiu. llpm pazbaBieHumn
CMECH STO COOTHOIIICHHE B 3HAYMTEIHHBIX IPEJEax COXPaHSIET CBOE
3HaUCHHWE, W KOHIICHTPAIlUS HOHOB BOJOPOJA IMOYTH HE MEHSETCH.
JlobaBneHHas Kk cMecH B HEOOIBIIOM KOJIHYECTBE KHUCIOTA HEMEJICHHO
CBA3BIBACT M30BITOUHBIC MOHBI H' aHmoHamMu A no0aBieHUE MENOUH
(moseimenue Kouenrparmu OH ) Bei3siBaeT cBsspiBanre OH  nonamu
H'. I B TOM u B ApyroM cilydae paBHOBECHE NUCCOLMAIMU KHMCIOTHI
capuraerca. lIpW MOCTaTOYHBIX KOHIEHTPAIMSAX KHUCIOTHI W COJH
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HoHOB, T. e. pH,=- g a,”
B pasz0aBieHHBIX pacTBOpax 3HAUYEHHUs] KOHLIEHTPAlMd M aKTHBHOCTHU
cosmaaaroT. Anamoruuno pH BBogutcs noustue pOH= - 1g a,,, .
K,=[H'] [OH ]=10" (upu 22°°) — nomHOe mpou3BejeHHE BOMbBI, H3
KOTOPOT'O CIIEAYeT:

pH+pOH=14
T. €. MOKa3aTellb MOHHOTO TPOW3BENCHUS BOJABI paBeH 14, T. K. B Boje
pH=pOH, TO0 BOHOpOmHBI mOKa3zaTenbs BoAbl paBeH 7. Tak, B
HeWTpanbHol cpeae pH=7, B kucnoit pH<7, B menounoit pH>7.

B cooTBeTcTBUM ¢ BOAOI MCHOJNB3YIOT KAy KUCIOTHOCTH OT 0 10
14, uto Maér BO3MOXKHOCTH XapaKTEePH30BaTh KUCIOTHOCTh PacTBOPOB
or 1 u. H mo 1 n. OH. BeBator pH<0 u pH>14, HO Takue
KOHIIEHTPUPOBAHHbIE PACTBOPHI IPUMEHSIOTCS PEIKO.

BomoponHble mokazaresnu pas3MdHBIX PAcTBOPOB U CPEI HUMEIOT
OonblIoe 3HAYCHWE JUIA PEIICHHS MHOTHX HAay4YHBIX U TEXHHYECKHX
BompocoB. TpymHO HasBarh Takylo o0OJacTh  pa3HOOOPA3HBIX
TEXHOJIOTHH, B KOTOpO# AaHHbIe 0 pH He nMenu Obl MPUHIMINUATEHOTO
3Ha4YeHHWs TPHU OINpeAeNieHUH ONTHUMAJIbHBIX pPEKHUMOB IIPOIIECCOB,
HarpuMep, B XJeOONeYeHHH, MMBOBAPEHUH, NIPU 00pabOTKE MOJIOYHBIX
MPOAYKTOB, OBOIIEH, TyOJICHUU KOXKH, B IPOU3BOJICTBE OyMaru, TKaHei,
nepepaboTke HeTH.

Bemnunna pH — BakHelmias XapakTepUCTHKAa OHMOJIOTHYECKUX
nporneccoB. DPHU3HONIOTNYECKHUE MPOLECCHl HOPMAIbHO IPOTEKAIOT
TOJIBKO TIpH ompenenéHHoM pH. YcTaHOBIEHO, 4TO KaXI0TO pacTeHUs
HanOoJsiee OyaronpusiTHa onpenes¢HHas ONTUMalbHAs PEaKIUs CPEIbl:
st kaptodens pH=5, s pxu — 5-6; ans neHuns! — 6-7. GepMeHTH
OKa3bIBAIOTCS aKTUBHBIMH TOJBKO TPY OMPEAETEHHOM IS KKAOTO H3H
Hux pH. Tak, ¢pepMeHT nencuH, yyacTBYIOIUI B paciielIeHHH KHPOB B
KeNyJaKe, MaKCUMyM akTUBHOCTH mposiBisier npu pH =1,5. Iltnanun
CIIIOHBI, YCKOPSIIOLIMH OcaxapuBaHUE Kpaxmala, HanboJyiee akTUBEH IIPH
pH=6,7.

Bemmamaa pH mouBbl  OKka3piBaeT  OOJBIIOE  BIHMSHHE Ha
OakTepHanbHBIE MPOLECCH, B YACTHOCTH Ha YCBOGHHE aTMOC(EpHOTO
azoTa KIyOEHHKOBHIMU OakTepwsMH Ha KOpHSIX 0000BBIX pacTeHuii. B
310poBOM opranusme pH sxexyaodHoro coka jnexut B mpenenax 0,9 —
1,5.
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paccrostHu 1 (3akoH KynioHa), M TO3TOMY BO3pacTaHue €, HApUMep, B
81 pa3, Kak 3TO MPOMCXOIUT, KOTNIa HOHBI OKAa3bIBAIOTCS B Bojc (B
BO3MTyXe M BaKyyMe €=1), 03Ha4aeT yMEHBIIICHNE CHUIIBI B3aUMOICHCTBHS
MexX1y HuUMU B 81 pas.

B pactBopax cinalbIxX 3JEKTPOIHUTOB, TAKUX, KaK YKCyCHasl KHCIIOTa,
OOpHast KHCIIOTa, CEPOBOJIOPOIHAS KUCIOTA U T. I, HApSIAy C MOHAMHU
AMEIOTCS U HETUCCOIMUPOBAHHBIC MOJICKYJIBI. CTENCHBIO TUCCOITHAITIT
HA3bIBAIOT OTHOIIICHUE YHCIIA PACIIABIIUXCS MOJIEKYJ 10 BCEMY YHCITY
MOJICKYJl JaHHOTO DJJIEKTPOJIUTAa JI0 Hadajga Jucconmanuu. B
3aBHCHMOCTH OT TMPHPOIBI BEIIECTBA CTENEHb JAMCCOIMAINN MOXKET
M3MEHATHCA OT JECATHIX U cOThIX moiieii 1o 100%. A B 3aBUCHMOCTH OT
CTETIeH! IHUCCONMAIUH AJIEKTPOIUTHI ESITC Ha ciadbie (CO CTETeHBIo
nucconmanuu Menee 2%), takue, kak CH3;COOH, NH4,OH; cpenueit
cuiel (0T 2% 10 30%) — H3PO,4, Ca(OH),; cubhbie (6osee 30%) — HCI,
HNO;3, H,SO,, KOH, NaOH. K cuibHbIM 31€KTpOIUTAaM OTHOCST MTOYTH
Bce coi. Mepoil CHIIBI JJIEKTPOJIUTOB SIBIISIETCS TaK )K€ KOHCTaHTa
nuccounanuu K. Ilpu K>102 3JIEKTPOJUTHl CYUTAIOTCS CUIIBHBIMU. J171s1
3IIEKTPOJIUTOB CPEAHEN CHIIBI K=102-10". KoHCTaHTa XHCCOLHALIH
cabbIX  DNEKTPONMTOB H3MeHsiercs B mpexenax 10° — 107
ONEKTPOJIUTEI, y KOTOPHIX K<10®°, Ha3bBafOTCS OYECHb CIIAOBIMH,
Hanpumep, H,0, CgHsOH, CgHsNH,, HCN.

YcTaHOBUBIIASICS CTEIIEHb TUCCOIUAIINHN OCTAETCsl HEM3MEHHON TP
MTOCTOSTHHOM TeMIeparype. B pacTtBope yCTaHaBJIMBAETCS
JUHAMHUYECKOE PAaBHOBECHE, T. €. KOJMYECTBO PEKOMOMHUPOBAHHBIX
MOJIEKYJI B €IMHUITY BpEMEHH PaBHO KOJIMYECTBY AUCCOIMUPOBAHHBIX.

B pactBopax s7eKTpOJUTOB Yalle BCEro MPUXOIUTCS CTAIKUBATHCS
C YETHIPHMS THITAMH PAaBHOBECHIA:

1. PaBHOBeCHS, CBSI3aHHBIE C AUCCOLUALIMEH KUCIOT M OCHOBaHUH,
HaIpuMep, MOHU3ANNN YKCYCHON KHCIIOTHI:
CH’COOH +H’0 « CH’COO™ + H°0".

2. PaBHOBecHe MEXIYy KOMIUICKCHBIMH HMOHAMH M CBOOOIHBIMU
JUTaHJaMH1 , HallprMep, paBHOBECHE JUCCOIHAITNH:
[Fe(CN)g]* [Fe(CN)s]*+ CN ™.

3. 'ereporeHHoe paBHOBECHE MEXIY TPYIHO PACTBOPHMOM COJBIO
1 00pa3yoNMMUCS U3 He€ HOHAMH B PacTBOPE:
AgCl (tBépa.) «» Ag+'CI
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4. OKHACIUTETFHO-BOCCTAHOBUTEIHFHOE paBHOBECHE, HAIPUMED:

2Br + Cl, & B, + 2CI.
DJIeKTPONPOBOTHOCTH PACTBOPOB

[lpu mnpomyckaHMW TOKa 4Yepe3 pacTBOpP DIEKTPOJIUTA HOHBI
HAYMHAIOT JBUTATHCS 10 HANPABIECHHIO K 3JeKTpoxaM. becropsnounoe
TEIJIOBOE JBIKEHHE MOHOB COXPAHIETCS, HO HAa HEro HaKJaAbIBACTCS
OpUEHTHUPOBAHHOE IEpeMelleHre K MOBEPXHOCTH 3IeKTpoaoB. I[locie
BKJTIOYCHUS TOKa HWOHBI NPUOOPETAroT YCKOpPEeHWe, HO H3-3a
COIIPOTHBIICHUS, KOTOPOE OKa3bIBaeT CpeAa, WX JBWKEHHE JIeNaeTcs
paBHOMEpHBIM. Ha TOBEpXHOCTH 3JEKTpoJa HOHBI Pa3psDKAIOTCS |
NpeBpalaloTcss B HEUTpaimbHble  YacTUIBl. TakuM  oOpasom,
NPOXOKJCHHE TOKa Yepe3 PacTBOp (aKTUUECKH BBIPAXKACTCS B IEPEHOCE
MOJIOKHUTENBHBIX W OTPUIATENbHBIX 3apsiIoB BHYTPH pacTBopa W B
HEWTpaaM3allid  COOTBETCTBYIOIIMX  3apsioOB  HAa  DJIEKTPOAAX.
[IpoxoxaeHue TOKa Yepe3 pacTBOp CYLIECTBEHHO OTIMYAETCS OT
NPOXOXKACHUSI TOKA B METAJUIMYECKUX MPOBOJHHKAX, B KOTOPBIX
HOCHUTEJISIMU 3JIEKTPUUECTBA SIBJIAIOTCS 3JEKTPOHBL. [loaToMy pacTBopsI
9YacTO Ha3bIBAIOT MIPOBOIHUKAMU BTOPOTO POJIa.

Onexmponposoonocmoro kK Ha3bpIBaeTCs BENUYMHA, OOpaTHas
dNIeKTpU4eckoMy compoTtuBieHnto. CompoTtuBieHnne R 3aBucur ot
JUTMHBI | ¥ TIOTIepevHoro ceyeHns S MpOBOIHUKA:

R=pl/S, rae p — yaensHOE CONPOTUBICHHE;.
k=1/R=S/(pl)=yS/|, rae y — yaeapHas 3JeKTPOIIPOBOIHOCTE.

VaenbHash  3JEKTPOIPOBOJHOCTH — ONPENENsAeTCS  KOJIWYECTBOM
3JIEKTPUUECTBA, MPOXOAIIEro 3a l¢ uepes 1cM? MOMEPEUHOro CeUeHHS
NpOBOJHHMKA JANMHOW lcM mnpu HampspbkeHun monst 1B/cm. Omna
XapaKTepH3yeT 3IeKTPOmpoBogHOCTs leM® pactBopa. EE pasmepHOCTH
[Om™cM™]. VaenbHas 31eKTPOIPOBOIHOCTh 3aBUCUT OT KOHICHTPAIIMH
anekTponuTa. KpuBas 3aBHCHMOCTH YAENBHOH 3JIEKTPOIPOBOIHOCTH
(puc.1) oObluHO uMeeT MakcuMyM. B pa30aBieHHBIX pacTBOpax
CHIIBHBIX JJIEKTPOJIUTOB CKOPOCTh JBIKCHHS MOHOB Mall0 3aBUCHT OT
KOHIIEHTpaluy. B Takux pacTBopax 3JIeKTPONPOBOJIHOCTh PACTET MPSIMO
NPOTIOPIMOHAILHO ~ YHCIy HOHOB, KOTOPOE  YBEIMYUBAETCS C
KOHIIGHTpane. YBenndyeHHe KOHIEHTPAllMM pacTBOpa CHIBHOTO
QIIEKTPOJINTA TPHBOAUT K POCTY TIJIOTHOCTH HOHHOW aTrMocgepsl,
COOTBETCTBEHHO — K YMEHBIICHUIO CKOPOCTH J[BW)KECHHS HOHOB; B
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pesyIbTare, HaunHasA c OTIpeAeEHHBIX KOHIIEHTpAaIHi,
3JIEKTPONPOBOIHOCT A aET.

B pacTtBOopax ciaOBIX AJIEKTPOJUTOB IUIOTHOCTH MOHHOW aTtMocdeps
Majga Jaxe B CPaBHHUTEIBHO KOHIEHTPUPOBAHHBIX  pacTBOpax,
COOTBETCTBEHHO CKOPOCTh HMOHOB M 3JEKTPONPOBOTHOCTH IOYTH HE
3aBHCAT OT KOHIEHTpanuu. OHAKO, €CIM B TaKWX SJICKTPOJIUTAX
KOHIICHTPAIIMI0  yBEIMYMUBATh, TO OJIEKTPONPOBOTHOCTh  IMajaeT
BCJIC/ICTBHUE YMEHBILICHUS CTENCHH JUCCOIUAIIHH.

N—i

05+
04+
03
0,2

0,14

00 T T T T T T T T T 1

Puc.1. 3aBucumocTs ynenbHOI
AIIEKTPONPOBOTHOCTH OT KOHIICHTPALIUH

Bopoponnslii nokasarenb

Jns ynobcrBa BbIpaXeHHsT KaKOro-TH00 CBOHCTBA OT KOHIIEHTPALUU
HMOHOB BOJiOpoJia ObuT BBen€H cumBon pH (p — or cioBa “potenz” —
nmoxa3zateins). CaMo MOHSTHE «BOJIOPOIHBIN [TOKA3aTeNb) B HAYKY BBENT B
1909r. Cepencen.

BomopoaHeiii  mokaszaTesib MPEICTaBIsIeT COOOH OTpHUIATEIbHBIN
JECATHYIHBIN JTorapr(M KOHIIEHTPAIH BOAOPOIHBIX HOHOB, T. €.

pH= - Ig[H"].

[Tockompky TepMOAMHAMUYECKHE CBOWCTBA PACTBOPOB 3aBHCAT HE OT
AHAJIMTUYECKOH KOHLIEHTPAIMK KOMIIOHEHTOB, 8 OT aKTHBHOCTH HOHOB B
pacTBope, B Hacrosmee Bpems moi TepmMuHOM pH moHUMaroT
OTPHULATEIbHBIA JECATUYHBIA JIOTapU(PM aKTHUBHOCTH BOJOPOIHBIX
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