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aﬂeKTpOﬂI/ITI/I‘leCKaﬂ AUCcoOnanuud

OCHOBHBIC TIOHATHH W  ONpeJeJIeHUsl. DJICKTPOJUTAMHU
Ha3bIBAIOTCS BEIIECTBA, CIOCOOHBIE B PACTBOPE WIM PACIIIaBe
00pa30BbIBATH MOJOKUTEIBHO U OTPULIATENBHO 3aPSKEHHBIC YACTUIIBI —
KaTHOHBI YW AaHHMOHBI COOTBETCTBEHHO, Ojarojapsi MOJABMXHOCTH
KOTOPBIX 3TH CPEAbI POBOJAT JJIEKTPUUECKUNA TOK.

OJEKTPOAUTUYECKAs]  AWCCOLMAnui — OOpaTHMBIM  IpoLecc
pacriazia 3JIEKTPOJINTa HA NOHBI

AB, ® xA” +yB",

K KOTOPOMY HPUMEHUMBI BCE BBIBOJbI XUMUYECKOW TEPMOAUHAMUKHU, B
TOM YUCJIE TTIOHITHUS KOHCTAHTBI U CTEIIEHU JIUCCOLIMAIINH.

KoHcTanTa JucconManvy 3amuchbiBa€TCsi B COOTBETCTBUU C
HECUMMETPUYHON CUCTEMOM CTAaHAAPTHBIX COCTOSIHUKA, W MEpOU
OTKJIOHEHUSI COCTOSIHUS HMOHA OT CTAHIAPTHOI'O COCTOSIHUS SIBJISIETCSA
OTHOCHUTCJIbHAS ~ MOJISIpHAas KOHIEHTpamus (MM  OTHOCHUTEIbHAs
aKTUBHOCTH). Jlajgee 5Ta BeaMYMHA MPUMEHUTEIBHO K HMOHY WU
MOJIEKYJIe OyAET 3aMUChIBaThCS B KBaAPATHBIX CKOOKAX:

C(A
co’

[A]=

rae C° = 1 monb/m.
TepmoguHaMuyeckass  KOHCTAHTAa  PABHOBECUS  HA3bIBACTCS
KOHCTAHTOU IMCCOIIMAIINN

o _[AVT[B]Y _
K™= - Kducc
[AB,]
CTCHCHB JUCCOIIMAIINN OHpeJ:[eJIHeTCH OTHOIOICHHUCM quciia

MPOJAMCCOLIMMPOBABIINX YaCTUI] K YHUCJIY YacTHUIl BEIIECTBA /10 Hayajia
JTACCOIMAIINN.

g = " peazuposano”

"ovi10"

Cuia 5JeKTpoJIUTa OTPa)KaeT ero CIOCOOHOCTh JAUCCOIUUPOBAT.
CuIbHBIE DJICKTPOJMTHI  XaPAaKTEPU3YIOTCS BBICOKUMU 3HAYCHHUSIMU
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KOHCTaHTBI muccormanun (K, > 10_1) U, KaK CJCICTBUE,
BBICOKUMH cTeneHsaMu auccounanuu (a > 30 %).

Crna0ple D3JICKTPOIMTHI XapaKTEPU3YIOTCS MallbIMM 3HAYCHHUSMHU
koucranTsl gucconmammy (Kyee < 10°) M, KaK CICACTBHE, HU3KHMH
creneusamu auccoumaruu (a — 0).

B HHTCPBAJIC MCIKY HUMH BBIACIIAIOT 3JICKTPOJINTBI CDGI[HCfI CHJIbI
—5 —1
(10 ° <K, <10 ).

3ameuanue. bonee 000CHOBaHHBIM MPU3HAKOM CHJIBI JIEKTPOJIUTA
ABJISIETCS 3HAYEHWE KOHCTAHTHl auccounaruu. OHO omnpenensercs
IJIaBHBIM 00pa3oM NPUPOJON AJIEKTPOJIUTa U B OMPEACICHHOU Mepe
TeMrneparypod cucrembl. KOHCTaHTa AucCCOMAalMU HE 3aBHCUT OT
KOHIIEHTPALUH JIEKTPOJIUTA.

CreneHp [OHMCCOIMALIMM  ONPEAENSETCS HE TOJBKO MPHUPOJIOH
AJNEKTPOJINTA, HO M B 3HAYMTEIBHOM MEPE €ro KOHIEHTpauueu. JTa
3aBHCHMOCTh B JalIbHEHIIEM H3JI0)KCHUU OyJeT aHaJIM3HpOBaThCs (B
paszene, MOCBAIICHHOM 3aKOoHy pa30aBienus OctBanbaa). [loaTomy He
CIeAyeT OTAAaBaTb MPEANOYTCHUS CTEIEHU JHUCCOLUALHUU  IIpU
PacCMOTPEHUM CHUJIBI AJIEKTPOJINTA.,

Pa3BuTHe mpeACTaBJeHHIT O KHCJI0TaX W OCHOBAHHAX.
OOpazoBanue B pe3yibTaTe IUCCOIMAIIUU YACTHI] MPOTHUBOIIOIOXKHON
npupoabl  (KAaTHOHOB W aHWUOHOB) TIPUBEIO K  (POPMHUPOBAHUIO
IPEICTaBICHUN O KUCIOTaX ¥ OCHOBAHUSX.

HNcropuuecku  1epBOM  TEOpUEM  KUCIOT MW OCHOBAHWH,
COXPAaHMBIIEH AKTYaJIbHOCTh, CTajla TEOPHUA DJIEKTPOIUTUYECKOU
mucconmarmu C.Appenunyca (S.Arrhenius, IlIsenus, 1887). CornacHo
€1 KUCJIOTaMHU HA3bIBAIOT BEIIECTBA, OTLICIUISAIOLINE B BOJHOM PAaCTBOPE
KaTHOHBI Bojopona H' (TOIBKO 3TOT eIMHCTBEHHBIH BHJ KaTHOHOB, B
OTJIUYHE OT KHUCIBIX COJICH)

HN03 — H+ + NOg_.

OcHoBaHUAMU o Appennycy ABJISIOTCS BEILIECTBA,
OTHICIUISIONME B BOJHOM pactBope anuonsl OH (B kauecTBe
CIMHCTBCHHOT'O BH/Ia aHHOHOB, B OTJIMYHE OT OCHOBHBIX COJICH):

NaOH — Na" + OH .
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OrpanndeHrem IIPEICTaBICHUMN C.Appenuyca
ABJISICTCS UX MPUMEHUMOCTD TOJBKO K BOJHBIM PacTBOpPAM.

Teopus  coapBocucremM  @pankiaumna  (E.Franklin,  CIIA,
1905 —1924) pacnpoctpanser wuaen C.AppeHnyca Ha JHOObIC
pactBoputenan. OTHECEHHE BEIIECTBA K KHCIOTaM M OCHOBaHUSAM
BBITIOJTHSICTCS, UCXOJIsI M3 COOCTBEHHOM JIMCCOLMAIIMN PACTBOPHUTEIS Ha
WOHBI, HAIIPUMED.

H,0 + H,0 — H;0" + OH
NH3 + NH3 — NH4+ + NHZ_,
HF + HF — H.F" + F,
NO, + NO, —» NO" + NOjs ,
BrF; + BrF; — BrF2+ + BrFk, .

Katnon, mnonydarommicss Tmph AUCCOLMALINM PACTBOPHUTEI,
Ha3bIBAIOT MOHOM JIMOHUWS, @ aHUOH — HOHOM JwmaTta. Kuciorsl mo
OpaHKINHY JUCCOLMHUPYIOT ¢ OOpa3oBaHMEM B KayeCTBE KaTHOHOB
TOJIBKO MOHOB JIMOHUS, @ OCHOBAHUS — TOJIBKO HOHOB JIMATA.

Teopus C.AppeHuyca SBIS€TCS 4YacCTHBIM CIIydaeM TEOpUH
COJIbBOCUCTEM MIPUMEHHUTEIBHO K BOJHBIM PACTBOPAaM.

Cormacio  mporonnor  Teopum  (J.N.Bronstedt, anus,
1923 —-1929, T.M.Lowry, BenukoOpuranus, 1928) xucimoramu
Ha3bIBAIOT BEIIECTBA, OTIICIUIAIONIME IIPOTOHBI, @ OCHOBAaHHUSIMH —
BEIIECTBA, MPUCOSTUHSIONTNE TPOTOHHI.

AH —> A +H",
B +H" — BH.

Teopuss bpencrena wu Jloypu CBOOUT KHUCIOTHO-OCHOBHOE
B3aMMO/JICHCTBHE TOJBKO K OJHOMY BHJIy YacCTHI[ — MOHAM BOJOPOJ]a
(mpoToHaM), KOTOPBIE TIEPEXOAAT OT KHCIOTHI K OCHOBAHHUIO:

AH+B — A +BH.

CaenyromuyM IIaroM B Pa3BUTHHM IPEACTABICHHUH O KHCIOTaX H
OCHOBAaHHUAX SBHWJACh DJJckTpoHHas Teopus Jlpromca (G.Lewis,
1923 — 1938, CIIIA). I'.JIprouc 3aMeTHJI, YTO KHCIOTHI B PEAKIIHIX
00O0OIIECTBISAIOT WM IPUCOCIUHSIIOT JICKTPOHHYIO Tapy 3a CYeT CBOEH
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BAKAHTHOW OpOUTaNM, & OCHOBAHUS MPEIOCTABISAIOT KHUCIOTaM CBOIO
AJEKTPOHHYIO  mapy. HWHpIMM  ClOBamMH,  KHCIOTBHI  SIBJIISIFOTCS
aKIeNTOpaMu dJIEKTPOHHBIX I1ap, & OCHOBAHUS UX JOHOPAMHU.

KucimoTHO-0CHOBHOE B3aMMOAEUCTBHE MO JIBIOUCY TPAKTyETCS KaK
JIOHOPHO-aKLENTOPHOE:!

H;N+H*® H,N*

OnektpoHHas Teopus Jlpronca, mogOOHO TEOPUU COJIBBOCUCTEM
dparkIMHa, HE OrpaHMYMBaeTCca paccMoTperneM noHoB H' nm OH™ kak
€IUHCTBEHHBIX HOCUTEJIEW KUCIOTHO-OCHOBHBIX CBOMCTB. Hampumep, B
peakuuu

AICI,+Cl” ® AlCI,

OCHOBAaHHMCM 6y,7:(eT BBICTYIIATb XJIOPUIA-HOH.

B 1938 rony M.U.Ycanosuu (CCCP) chopmynupoBan Haubosee
OOIIMM TOAXO0M K OMNPEACTICHUI0 KUCIOT W OCHOBaHWU. COrjlacHO €ro
MPEJCTABICHUSAM KHUCJIOTa MPEACTaBISIET COOOM BEHIECTBO, CIIOCOOHOE
OT/IaBaTh MOJIOKUTEIbHBIE YACTUIBI U MPUCOETUHSITh OTPUIATEIbHBIC.
OcHoOBaHUS — 9TO BEIIECTBA, OTMAIOIINE OTPUILIATEIBHBIC YACTUIIBI U
MPUCOETUHSIONINE MOJIOKUTEIIbHBIE.

B paMKax TUX [IPEICTaBICHUN OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKITUN MOTYT OBITh PACCMOTPEHBI KaK KHUCIOTHO-
OCHOBHbIE. [lepeHOC 3JIeKTpOHA OT BOCCTAHOBUTEINSI K OKHUCIUTEIIO
O3HA4YaeT, 4YTO BOCCTAHOBUTENIb MPOSBISIET (PYHKIUIO OCHOBAHUSA
(oTmaer OTpUIATCIIBHO 3apsDKCHHYIO YacTHIy), B TO BpeMs Kak
OKHCJIUTENIb ~ TPOSBISICT  (PYHKIUIO  KHCJIOTHI  (IPUCOCTUHSCT
OTPHUIATCIIPHO 3apsHKECHHYIO YacTHIy). Takum o0pa3oM, 3Ta TEOpHs
OOBEIMHAET BCE MPEAbIIYIINE.

B 1963 roay nosiBIsIeTCS TEOPHUS <OKECTKUX» U KMSITKHUX» KUCJIOT U
ocHoBanuii (R.G.Pearson, CIIIA). Dtm mnpeacTaBieHHS MOIMEYAIOT
TOHKHE pa3jiu4Ms B CBOMCTBAax OTJCIbHBIX KHCIOT W OCHOBaHMIA,
0OYCIIOBIICHHBIC PA3JIMYHOMN MOJISIPH3YEMOCTBIO YaCTHII,

«KecTkme» KHUCIOTBI W  OCHOBaHHMS  O0JQmalOT  HHU3KOH
MOJISAPU3yEMOCTHIO. OHU MOJYYUIIA TAaKOE€ HAa3BAHUE BCIEICTBUE MAJIOU
neOpMUPYEMOCTH B JJICKTPUYECKOM ITosie. Huzkas monsipu3yeMOCTh
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o0yCIIOBJICHA MajbIM pa3MepPOM 4acTull (3a CYeT MaJoro YmHcia
JJICKTPOHHBIX  CIIOGB) W  BBICOKOH  3JICKTPOOTPHIIATEIBLHOCTBIO.
«KecTkue» KHCIOTHI 007aJat0T BBICOKMM TOJOXHUTEIBHBIM 3apsIoM,
JUTST <OK€CTKUX>» OCHOBAHHM OKUCJICHUE HE XapaKTEePHO.

[TpuMepaMu <GKECTKHX» KHUCJIOT SBIISIFOTCS HOHBI H* Li*, Na',
Bez+, Mgz+, AI3+, Cr¥. «KecTKUMU» OCHOBAHUAMHU SBJISIOTCS OH , 02_,
F,Cl,H,0,NO;, COs, SO, , PO,

«MsTKHe» KHUCJIOTBI M OCHOBaHMS  00Jadal0T  BBICOKOM
MOJISIPU3YEMOCTBIO, KOTOpasi 00yCIOBI€HA OOJIBIINM pPa3MepOM YacCTHII.
Takue wacTtuiel 007a4alOT  OTHOCHUTEJIBHO  OOJIBIIMM  YHUCJIOM
JICKTPOHHBIX  yYPOBHEH. «MSTKHE» KHCIOTBI  XapaKTEPHU3YIOTCS
HEOOJIBIIUM  TIOJIOKUTEIIbHBIM ~ 3apsAioM. «MsTKue»  OCHOBaHHS
00J1aJIatf0T CUIIbHBIMU BOCCTAHOBUTEIBHBIMU CBOMCTBAMM.

IIpumepamMu «MATKUX>» KUCIOT CIIY’KAT KaTUOHBI ng+, Pb™, Ag".
«Msirknmm» ocHoBarmsmu Oynyt Se°, S, H™, 17, SCN.

3HaYuTEeIbHAS TPYIa KAaTHOHOB (Cu2+, Fe?*. Co®, Ni¥", Pb*,
Sn?, Bi3+) NOPEJICTaBIsACT COOOM  KHUCJIOTBI  IPOMEKYTOYHOM
«wkecTkocTu». Cpel aHMOHOB U HEUTPAJbHBIX MOJIEKYJ €CTh HEMallo
OCHOBaHUU CpeaHel «KecTKOCTH», Hanpumep, Br, NO, , 8032_, NHs.

Cornacuo  IlupcoHy, «MSITKHE»  KHUCJIOTBI  IMPEANOYUTAIOT
pearupoBaTh € «MATKUMH» OCHOBaHUAMH, o0Opazys COEIMHEHUS
MPEMMYIIIECTBEHHO KOBAJEHTHOTO Xapakrtepa. <« JKecTkue» KHUCTOTHI
MPEANOYUTAIOT PEarupoBaTh C <OKECTKHUMU» OCHOBAHUSIMHU, 0OO0pasys
COCIMHEHUSI MIOHHOTO XapakTepa.

Teopust «OKECTKUX» U «MATKHX» KHCJIOT U OCHOBAaHWU OOBSICHSET,
MOYeMy MAarHUi U KaJbIIUH BCTPEYAIOTCS B MIPUPOE MPEUMYIIIECTBEHHO
B BHJIC¢ CHJIMKATOB W KapOOHATOB (KaTHOHBI M AHWOHBI OTHOCITCS K
COKECTKUM»), B TO BpeMs KakK pTyTh, cepeOpo W Menb 0oO0pa3yroT
MHOTOYHCIICHHBIC CYIb(OHIHBIC MUHEPAIIbI (KATHOH U aHUOH «MSITKHE»).

PactBopuMocTh ranoreHnsioB cepeopa AQX CHUXKAETCS OT
dbToprma K HOAMAY. <MSATKHA» HWOJHJI-WOH TPOYHEe YISPKHUBACTCS
«MSITKUM>» KaTUOHOM cepedpa, 4eM <GKECTKUN» (DTOPHUI-HUOH.

Iuccommanmusa Boabl. J(pccouuanus BOJbl HAa HOHBI SIBISCTCS
00OpaTUMBIM IHJOTEPMHUUYECKHUM ITPOIIECCOM:

2H20 — H30+ + OH

HJIK, B YIIPOIICHHOM BHC
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H,O — H + OH".

BI)Ipa)KeHI/Ie JJIs1 KOHCTAHTbI AJUCCOoUallMU B HeCI/IMMCTpI/I‘-IHOI\/'I
CUCTCMC CTaHAAPTHBIX COCTOSIHUM UMEET BHUN.

K, =[H"][OH].

MHpgekc W yka3biBaeT Ha BoAy (awren. water —Boja). B kBajpaTHBIX
CKOOKaxX yKa3bIBalOTCS OTHOCHUTEIbHBIC MOJSIPHBIE KOHIICHTpAIUU
WOHOB B COOTBETCTBHUM C OOBEAMHEHHOM CHUCTEMOW CTaHAapPTHBIX
coctosiHui. KoHlleHTpalus BoJibl B TOM BBIPaXKEHUHM OTCYTCTBYET, T.K.
OHa SIBJISIETCS PACTBOPUTEIIEM.

B m1100bIX BOAHBIX pacTBOpax, B TOM YHCJE B PacTBOpax KHCIOT,
OCHOBAaHHMH, coyiell, a Takke HuX cMmeced 3HaueHue K, ocraercs
NOCTOSIHHBIM TpU  3aJaHHOM Temmneparype. Tak, npu 22 °C oHO
cocraBiseT K, = 10 4,

IIpu moBbIIIEHUU TeMIIepaTyphl 3HaueHue K,, yBeanduBaercs, T.K.
JTUCCOLMAITUS BOJBI ABJISETCS IHAOTEPMUUYECKUM MPOIIECCOM.

Boaopoanblii moka3areib. COCTOSIHUE PABHOBECHS AMCCOLUALINN
BOJIBI BBIPA)KAIOT YKa3aHHEM KOHIIEHTPAlUH (akTHBHOCTH) MoHOB H' B
BUJEC JECATUYHOrO Jjorapudma HX OTHOCHTEILHOM MOJISIPHOM
KOHI[CHTPAIlMKM C OOpaTHBIM 3HAKOM. OTa BEIMYMHA HA3BIBACTCS
BOJIOPOJIHBIM MoKa3areaeM (S.Sorensen, Jlanus, 1909):

pH =-Ig[H"].

JAuccoumanuss KUCJIOT M OCHOBAHMHM. /[ucconmanusi KUCJIOTHI 10
AppeHHyCy 3aKI4aeTcsd B OTUICIUVIEHMM HWOHOB Bogopoaa. Jlis
MHOT'OOCHOBHBIX KHUCJIOT IPOILIECC JTIUCCOLAALINH SBIISICTCA

CTYIIEHYATBIM. Kaxnasa OoTIenbHasd CTYIICHb JTACCOLIAIINN
XapaKTEePU3YETCA CTYINIEHYATONM KOHCTAHTOU JUCCOLUALINU
H,S — H®+ HS Kalz[H I[HS ],
[H,S]
+ 2-
HS o e k, <[AST]
[HS]
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[ToxcTpounblii  wmHAeke & (awen. acid — KuWCiIOTa) yKas3bIBaeT
Ha JUCCOIMAIINIO 110 KUCIOTHOMY THITY, YHCJIO B MHJIEKCE — HA CTYIICHb
JTUCCOIIMAIIHH.

3aMeTHM, 4YTO KOHCTaHTa JUCCOIHMAIMM [0 CYMMapHOMY
YPAaBHCHHMIO  JUCCOLMAIIMM  paBHA IPOU3BCACHHIO  CTYICHYATHIX
KOHCTAHT JIUCCOIHAITNH:

+12 2-
H,S— 2H" + §° KalxKaZ:[H I"IS71
[H2S]

Huccommanuss OCHOBaHMM 10 ApPpPEHHYCY 3aKIKOYAcTCAd B
OTUWICIUVIEHUM TUAPOKCUI-UOHOB. Jlucconmanus MHOTOKHUCIOTHBIX
OCHOBaHMM MPOTEKAET CTYNEHYATO, TOJOOHO NUCCOITUALIMKI KUCIIOT:

Ba(OH), — BaOH" + OH",
Ba(OH)" — B&" + OH".

O0o03HaYCHWE KOHCTAHTBI JUCCOIMAIMU [0 OCHOBHOMY THITY
COJICPIKHT MOACTPOUHBIN HHACKC b (anen. base — ocHoBaHme):

_[NH,I[OH"]
~ [NH,OH] °

NH,OH — NH, +OH K,

ToyHbli pacyer HOHHBIX paBHOBecHil. TouHBIM pacueT
PaBHOBECHS 3aKJIIOYAECTCA B HAXOXKJICHUU PAaBHOBECHBIX KOHLIEHTPALIUi
BCEX TUIIOB MOHOB U MOJIEKYJI B PAaCTBOPE NPU U3BECTHBIX 3HAUYCHUSIX
KOHLEHTPAMA BCEX PACTBOPEHHBIX BEIIECTB M 3HAYCHUAX KOHCTAHT
JIUCCOLMALIUY BOJBI, KUCJIIOT U OCHOBAHUM.

JIns BBIIIOJTHEHUsI pacyera COCTABJSAKOT CUCTEMY, COCTOSIIYIO W3
YPaBHEHUU TPEX IPYIIIL:

1. BelpaxkeHusi g1 KOHCTAaHT paBHOBecus. K 3Toil rpymre
OTHOCATCS BBIPAXKEHUS JUII KOHCTAHT JUCCOLIMALIMM BOJBI, KHUCIOT,
OCHOBAHMH.

2. Belpaxenuss s OOMIMX KOHILEHTPAMK. OTH BBIpaKEHUS
CBSI3BIBAIOT OOINIME KOHIEHTpanuu (pacCUWTaHHBIC W3 KOJUYECTB
BEIIECTB, HCIOJL30BAHHBIX JIJII  NPUTOTOBJICHUS  PAacTBOpa) C
PaBHOBECHBIMU KOHLIEHTpPAUMSAMU HOHOB U MOJIEKYJI B II0JIyYEHHOM
pacTBopE.

3. YcnoBue snekTpoHeUTpambHOCTH. OHO OTpa)xkaeT pPaBEHCTBO
CyMMapHBbIX KOHIIEHTPALMi BCEX KATUOHOB U AHUOHOB B PacTBOpE.
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[Tpumep 1.
CocTaBbT€ CHCTEMY YpPAaBHEHHMH, OIMCHIBAIOIINX PABHOBECHUE

Jucconuanmny BOJAbI.

Penienue.
B cmydae 4yucTOoM BOJABI B CHUCTEME OKAXKETCSA TOJBKO OIHO
YpPaBHEHHUE TUTST KOHCTAHTBI JTACCOLIAIIAN u yCIIOBHUE

AIEKTPOHEUTPAIIBHOCTH
Ky =[H"][OH"],
[H"]=[OH].

ITockonbKy pPacTBOPEHHBIX BEMIECTB HET, TO BBIPAXKECHUW IS
OOIIMX KOHIIEHTPAIMI HE COCTABJISIEM.

Bripakass KOHIIEHTPALMIO TUAPOKCUI-UOHOB U3 OJHOIO YPABHEHUS
Y TIOJICTABIIAS €€ B APYTO€, MOIYYaAEM:

K, =[H"].

~14
[Ipunumass Bo BHuUManume 3Hauenne K, =10 npu 22 °C,
MoJIy4aeM, 4TO B BOJIE, HE COJEPIKAIe paCTBOPEHHBIX BEIIECTB,

[H*]=10"u pH =-1g10" =7.

3ameuanue. Ecnu B kakoM-nubo pactBope pH =7, To peakuus
STOM CpelIbl CUMTACTCS HEUTpaabHOM (cpena moao0Ha Boje).

Eciu B kKakoM-1T60 pacTBope HoHBI H' mpeobnagaroT Haa HOHAMHE
OH™, to [ H"] > 10 " u pH < 7. Taxas cpena caurtaercst KUCIOHN (TouHee,
KHCJIOTHOM).

Ecian B KakoM-THO0 pacTBOpe KOHIIEHTpauus noHoB H' MeHbIme
KoHIeHTpanun noroB OH ™, To [H'] <10 ' n pH>7. Takas cpena
CUMTACTCS MICIOYHOM (TOUHEee, OCHOBHOM).

[Ipumep 2. CocTaBbTe CHUCTEMY YpaBHCHHH, OTPaKarOIIUX
COCTOSTHHE paBHOBECHS B BOJHOM pacTBope (pTopoBoiopoaa.

Pemenue.

Ilepas rpynna ypaBHEHWN IIPEJICTaBICHA BBIPAXKCHUIMU IS
KOHCTAaHT JUCCOLMAIIMU BOJIBI U (PTOpOBOIOpOIA:
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_[HIF]

Ky =[H"][OH"], Ka (HF]

Bo BTOpoO# rpymnie ypaBHEHHH HUMEETCA OIHO BBIPAXKECHUE IS
oO111e¥ KOHIIEHTpaIuu PTopoBOIOpOIA:

C, =[HF]+[F"].

[TockonbKy (TOPOBOAOpPOJHAS KHUCIOTa SBJISIETCS Cla0oi, TO B
PAaBHOBECHOM pAacTBOpE NPHUCYTCTBYIOT Kak MoJiekyiabl HF, Ttak u
GTOpPUI-UOHBI.

Y ci10BuE IIEKTPOHEUTPATIBHOCTH UMEET BU/L:

[H*]1=[OH ]+[F"].

[lonydyeHHas cucrtema COAEpKUT 4 ypaBHEHUS U 4 HEM3BECTHBIX
KOHIeHTpauuu. [Ipu 3agaHHBIX 3HAYECHUSX KOHCTAHT IHMCCOLMALNHU H
oOwiell KOHLEHTpauu (TOPOBOJOPOJA €€ PELICHHE MO3BOJISET HAUTH
3TU KOHIIEHTPALIH.

3aMeuanue. PemeHne nonydeHHOW CUCTEMbl YPAaBHEHUN CBOJAUTCS
OOBIYHO K aNreOpandyecKuM ypaBHEHHUSIM BBICHTUX MOPSIKOB. [loaTOMy B
oOleM ciyyae JUisi BBIIIOJIHEHUS TOYHOTO pacyeTa MNPUXOJUTCS
II0JIb30BAThCA YHUCJICHHBIMM METOJAaMHU. B  aHaIMTU4YEeCKOM BUJIE
BBIPAXKAIOTCS PEIICHUS alreOpandecKux YpaBHEHUU CTETICHU HE BBIIIIE
TPETHEMU.

OnHako B HEKOTOPBIX YACTHBIX CJIydasX MOXHO O0O0OUTH
TEXHUYECKUE TPYJHOCTH TOYHOIO pacyera M IOJYYUTh IPOCTHIE
aHanuTUYEeCKUe BbIpakeHus. Ilpu BweiBoge (opmyn OyayT HPHHSITHI
ONIPEICIICHHBbIE JONMYLICHUs, YTO HAKJIAJIbIBACT OIPAHUYECHUS HA
IIPUMEHUMOCTD MTOJTYYEHHBIX BBIPAKCHUN.

HonHble paBHOBecHsT B pPacTBOpPax CHWIbHBIX KHCJIOT H
ocHOBaHUil. CUJIbHBIE KHCJIOTHI 1 OCHOBAHUS B PACTBOPE MPAKTHYECKH
IIOJIHOCTBIO TUCCOLIUUPOBAHBI:

HCl - H" + ClI,
NaOH — Na'+ OH .

[Tonyyrm BbIpa)k€HHE, CBSI3BIBAIOIICE KOHIECHTPALMIO HOHOB
BOJIOpoJia ¢ KoHIeHTpanueir C, CHUIBHOM OJHOOCHOBHOM KHCIIOTHI,
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HalpuMep, XJIOPOBOAOPOAHOW, B pPacTBOPE, OpUMEHSiE  OOIIUiA
IIOJIXOJT K TOMOT€HHOMY XMMHUYE€CKOMY PaBHOBECHIO.

[Ipumem pomymieHHEe O TOM, YTO COOCTBEHHOW AMCCOIMALNEi
BOJIbI MOXXHO mpeHeOpeub. IIpu 3TOM €IUHCTBEHHBIM HCTOYHUKOM
MOHOB BOJOPOJIa B PACTBOPE SABJISIETCS MPOLIECC AUCCOLIMALIMU KUCIIOTHI,
OTO JONyUIEHWE CHOPAaBEIJIMBO, €CIA KOHUCHTPAlUs KHUCIOTHI B
pacTBOPE OTHOCUTEIBHO BEJIMKA.

BrIpa3um paBHOBECHBIE KOHLICHTPALIUU YYACTHUKOB PEAKIINU

HCl - H" + CI,

npejmnoaras, 4To Npoiecc AUCCOIUAIUN MTPOTEKAET MOTHOCTHIO!

HCI H* Cl”
Bbr110 Cy 0 0)
PearupoBaino —C, +C, +C,
Crano 0 C, C,

PaBHOBECHAsI KOHIIEHTpALIWsI HOHOB BOJIOPO/A
[H]=C,
Y BOJOPOJHBIN MTOKA3aTENb
pH = IgCa = pCa'

[TogcTtaHoBkol B 3Ty (OpMyiy BBIIOTHSAETCS MPUOIMKEHHBIM
pacdyeT KOHIEHTpallMd HWOHOB BOJIOPOJIa B PACTBOPE CUIIBHOM
OJHOOCHOBHOU KHCIJIOTHI.

Jns  pacTBOpa  CHJIBHOTO  OJAHOKHCIOTHOIO  OCHOBaHHS €
KoHLleHTpauuer Cp aHaJOTUYHBIE PACCYyXACHUS MPUBOAIT K
BBIPAKCHUIO:

[OH [ =G,
n gaJjice
K K
H*]=——" =" y pH=pK,- pC,.
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3ameuanue. Ilpm pemenun 3amay HYXKHO BBITIOJIHUTH
MOJICTAHOBKY B OAHY U3 (hOpMYIL.

[Ipumep. K 2 1 Boasl nmpubasieno 2 miu /2 % pacTtBopa a30THOM
kuciothl (p = 1.43 r/mi). Berurcnure pH nmoiaydeHHoro pactpopa.

Pemenue.

N3 ycnoBus MarepualbHOrO OajaHca IO a30THOM KHCIIOTE
paccurTaeM €€ MOJIAPHYIO KOHIIeHTpaIruo. O003HauuM HHaeKcamu. 1 —
UCXOJIHBIN pacTBOp, 2 — 100aBIsIEMYIO0 BO/Y, 3 — MMOJTYUYECHHBIA PACTBOP
A30THOU KHUCJIOTHI.

Wr V|1 =CVM |3.

O06bemM mosydyeHHOTO pactBopa mnpumeM paBHbiM  2.002 7,
npeHeOperas siBJICHUEM U3MEHEHHs 00beMa pacTBopa MPU CMEITHBAHUH.
Torna

0724432 Qun o
C, = =1.63x40 > Mo/
632/ 0021 7
MOJ1b

N3 oTHOCUTENBHON MOJIIPHON KOHUIEHTPALMU HAXOIUM
pH =-1gC, =-1g1.6340™* =1.79.
Otset: pH = 1.79.

HNonnble paBHOBeCHSI B PacTBOpPax ¢Ja0bIX KHCJIOT H
ocHoBaHmii. Paccuutaem pH pactBopa cinaboit 0THOOCHOBHOMN KUCIIOTHI,
HarpuMmep, YKCycHoM, ¢ koHneHTpamued C,. CteneHp IUCCOIMAIIUU
3TOM KHUCJIOTHI B pACTBOPE 0003HAYUM (.

ITpumem ciienyromuye JONyIICHUS.

1. uccouuammeid Boabl Oynem npeHeOperaTb, TaK 4TO
€MHCTBEHHBIM KMCTOYHMKOM HMOHOB BOJIOPOJIa B pacTtBope Oyaem
CUMTATh JUCCOIMAIIUIO CJIa00# KUCIIOTHI.

2. TlomaraeM, 4TO KHCJIOTa JAOCTATOYHO cjadasi, TaK 4TO CTEIEHb
muccounanuu o — 0.

Bripazum PaBHOBECHBIE KOHIICHTPaIUH MOHOB U
HEJIMCCOLIMUPOBAHHBIX MOJIEKYJ 4Y€pE3 MCXOAHBIE W IOJCTABUM HX B
BBIPAKCHUE IJISI KOHCTAHTBI TUCCOLNALIAN.
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CH3;COOH — CH3COO +H”

CH,COOH CH,COO H*
Bbr11o C, 0 0
Pearuposaiio —aC, +aC, +aC),
Craio Ca(1-a) aC, aC,

_[CH,COO][H"] _aC_aC, a 2Ca
2 [CH,COOH] (1-a)C, 1-a .

[IpyHuMass BO BHUMAaHHE [JOIYLICHUE O MAaJOCTH CTEICHU
mucconnanuu (oo — O, a, 3Haumt, 1 —a — 1), ympomaeM BBIpaKeHHE
JaJbIIIe:

Ka
K,=a’C, u a = C

a .

OTO MareMaTU4YeCKOE BBIPAKEHUE OTPAKAET 3aKOH pa30aBJICHUS
OcTBajib/la, COIJIaCHO KOTOPOMY CTEMEHb JUCCOLMALMM CIaboro
AJIEKTPOJINTA YBEIMUUBAETCS IO MEpE pa30aBiIeHUs pacTBOPA.

BripasuM paBHOBECHYIO KOHIIEHTpPAIIMIO HOHOB  BOJOPOJA,
UCIIOJIB3YS TTOYUYCHHYIO (POpMYITy /ISl CTETICHU JUCCOIIMAITUY.

. K,
[H']=aC, = | ~*C, =K,C,

Jlanee
1 1
pH ZE PK, +E pC,

J71s1 pacTBOpPOB C1a0BIX OJTHOKUCIOTHBIX OCHOBAHHWI aHAJIOTUYHBIE
pacCykIeHUs MPUBOIAT K CICTYIOIIUM PE3yJIbTaTaM:

a= /%, [OH 1= ./K,.C,,
b
K

. K 1 1
H™] = W= W H=pK, -=pK,-=pC
[H7] [OH ] K.C, up P 2p b 2p b
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3ameuanue. Ilpm pemenun 3amay ocTaercs BBIIIOJIHUTD
MOJICTAHOBKY B COOTBETCTBYIOIIYIO Tpyniy ¢hopmyi.

IIpumep.
Paccuuraiite 00beM BOJBI, KOTOPBHIM HYXHO 100aBUTH K 250 mi

BOJIHOTO pacTBOpa Cjaadoro JJIEKTPOJUTA, YTOOBl €ro CTENEHb
JTMCCOLMAITMY YBEJIMUMIIACh B 3 pas3a.

Pemenue.

[Iycte wunaekc 1 oTHocUTCS K pacTBOpPY JO pa3daBiieHUs,
UHJIEKC 2 — K BOJE, MHACKC 3 — K pa30aBIECHHOMY PacTBODY.

HezaBuUCHMO OT TOro, SIBJISIETCA JM DJCKTPOJUT KHUCIOTOM WU
OCHOBAaHHMEM, CTENEHb JIUCCOLMAIMU BBIYUCISETCS MO aHAJIOTHMYHBIM
BhIpakeHUsIM. B pacTBopax 1 u 3 creneHp IUCCOIMAlMKM paBHA

a,= X wa,= &
1 C, 3 C, :
ITo ycnosuro
a_ = Q = 3,
1 Cs
a 3HAYMT,
Gy,
C3

[IpuHKMMas, 4TO IPU CMENIMBAHUU PACTBOPOB M3MEHEHUSI 00bema
HE MPOUCXOJIUT, T.€.

V,+V, =V,

U TOJIb3YSICh YPaBHEHUEM MaTepHAIBHOTO OanaHca Mo PacTBOPEHHOMY
BEILIECCTBY

CV, =C.V;,
MOJTYy4aeM:

CM
Cy

V, =V, -V, =21\, =9V, - V, =8V, = 2000 .
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I'mapoan3 couseil. ['maponu3om coliel Ha3bIBaeTCs OOMEHHBIN
MPOLECC B3aUMOJICMCTBUSA COJIEM C BOJOH, 3aKIIOYAKOIIMKUCA B
NPUCOETVHEHUN COCTABHBIX YACTEH MOJEKYNBI BOABI (MOHOB BOAOPOAA
Y TUAPOKCHUIIA) AaHUOHAMH WJIH KAaTHOHAMU COJIH.

[IpuTskeHre TPOTUBOIIOIOKHBIX 3apsA0B O3HAYAET, YTO AHUOHBI
coJii OyIyT MPUCOEIUHITH KAaTHUOHBI BOJAOPOJA W3 BOJbI, & KATHOHBI
COJIM — THUAPOKCUI-UOHBI. [lepBblil Ciydall Ha3bIBAETCS THUAPOINA3ZOM
COJIM [10 AaHUOHY, BTOPOU — F'MIAPOJIM30M 10 KAaTUOHY:

CN +H,0O — HCN + OH’,
NH;" + H,O — NH,OH + H™.

CorsacHO 3TUM ypaBHEHUSIM, B PE3YJIbTaTE TUIPOIU3a 110 AaHUOHY
B pPacTBOPE HAKAIUIMBAIOTCA TUAPOKCUA-UOHBI, M PEAKIUS CPEObI
CTaHOBUTCS LICJOYHOU. [ UAPOIU3 MO KAaTUOHY NMPUBOJUT K KUCIOTHOW
Cpelie pacTBopa.

JIBWOKYIIEW  CHJIOM  TUAPOJM3a  SIBISETCS  TEHIACHUUS K
o0pa3oBaHUIO0 CIA0OBIX KHUCIOT (M3 aHWOHOB WX COJIEH) M CIIa0BbIX
OCHOBaHHUH (M3 KATHOHOB). DTa TCH/ICHIIMS BhIpa)KCHA TEM CHIIbHEE, YeM
OoJiee c1aObIM OKa3bIBACTCS MOJIYYAIOIIascsl KUCJIOTa WJIM OCHOBAHUE.
['maponun3y nmoaBepraroTCs TE COIU, KOTOPBIE B CBOEM COCTABE COACPKAT
aHWOHBI CJ1a00¥ KUCJIOTHI WM KaTHOHBI CJ1a00TO OCHOBAHMUS.

B ToM ciyyae eciM aHMOH COJIM SIBJISICTCS MHOTrO3apsiaHbIM (U
KHCJIOTa, COOTBETCTBEHHO, MHOTOOCHOBHOH), TO THAPOJIH3 IO aHUOHY
MPOTEKAET CTyNEeHYaTO:

CO5*> + H,O — HCO; + OH',
HCOg_ + Hzo — H2C03 + OH .

AHAJIOTHYHO JUII  MHOTO3apSTHBIX KAaTHOHOB (0Opa3yrommx
MHOTOKHUCIIOTHBIE OCHOBaHUS) TaKKe HWMEET MECTO CTYNEHYATHIH
Ipolecc:

Fe* + H,0 — Fe(OH)*" + H',
Fe(OH)*" + H,0 — Fe(OH)," + H',
Fe(OH)2+ + Hzo — Fe(OH)g + H+.

B Ttom cilydya€ C€CJIM MW KaTHUOH, MW aHHOH COJIHU CIIOCOOHBI
moABCPrarbCsa rmapoIn3y, TO 3TH IMPOUCCChl B3AUMHO YCHJIMBAKOT APYT
apyra. Honsbl BOJOopoaa HW THAPOKCHIIA, OCBOOOXKIAIOIINECS B
pe3yjabTaTre TIruUApPOJIHM3a II0 KATHOHY MW AaHHMOHY COOTBCTCTBCHHO,
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CBA3BIBAIOTCS [JPyr C JAPYIOM B MOJEKYJy BO/IBL. Takoe
CBsA3bIBaHUWE corjacHo mnpuHiuny Jle [llarense OnaronpustcTByeT
CMEILECHUIO PABHOBECHUS PEAKLIMU TUIPOJIN3a B CTOPOHY €€ MPOAYKTOB.
['myOuHa mpoTekaHusl mpolecca TUAPOJIU3a YBEIUYUBAETCS BIUIOTH JO
00pa3oBaHUsl COOTBETCTBYIOIIMX COMU KUCIOTHI U OCHOBAHMUS:

2A1% + 3C0O5% + 6H,0 — 2AI(OH)3 + 3H,COs.

Honuble paBHOBecHS B PAacTBOPaxX IHAPOJIU3YIOLIUXCH COJIEH.
PaccMOTpuM TpU BO3MOXKHBIX Cy4asi TUAPOIU3a COoJel, 00pa30BaHHbBIX
OJTHO3apSAAHBIMHA KaTHOHAMU U AaHUOHAMH.

1. Conp cnmaboil KHUCIOTBI M CHUJIBHOT'O OCHOBAaHHS, HalpUMEp,
aneratr Hatpusi CH3COONa. Bonnble pacTBOpbl TakKuX COJied HWMEIOT
IIEJIOYHYI0 PEAKIIHIO;

CH3;COO + H,O — CH3COOH + OH

Koncranta paBHOBeCHS DTOM pPEAKLUMHM HA3bIBACTCS KOHCTAHTOU
ruspon3a (moacTpounbiit maAeke h — ot anen. hydrolysis — ruaponus):

_[CH,COOH][OH "]
[CH,COO"]

h

JIOMHOXHUM 3T0 BhIpakeHre Ha [H'] B umcnmTene u 3HaMeHarere.
9710 mMpeoOpa3oBaHKE HE M3MEHUT 3HAYCHHUS JIPOOH, HO IMTO3BOJIUT y3HATH
B IIOJIYYCHHOM paBCHCTBE BBIPAKCHHS JJII HOHHOTO IPOM3BEICHUS
BOJIBl U KOHCTAHTBI JUCCOIMAIIMK KUCIOTHI:

_[CH,COOH][OH"][H"] _K,,
[CH,COO ][H ] K,

h

[Mycte Cs— MosipHast KOHIICHTpAIUA COM B pacTBope (MHOEKC S
oT anen. St — comp), h— crenens ruaposM3a, a UMEHHO OTHOIICHUE
YKCIIa HOHOB, MOABEPIIINXCS THAPOIN3Y, K HAaYaIbHOMY YHCIY HOHOB:

"yucno 2u0poU308 AHHBIX UOHOB"

h=

"HauanvHoe Yucio uoHos"
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ITpumem CIEIYIONMEe JOMYIICHUS:

1. bymem cuwtath, 4YTO BOJAa HE auccouuupyer. Torma
€IMHCTBEHHBIM HCTOYHHUKOM THAPOKCHUI-MOHOB B pacTBope OyJer
MPOLIECC THAPOJIU3A COJIH.

2. Comp B pacTBOpe IMOJHOCTBIO JUCCOLIMUpOBaHa. Toraa
MCXOJIHAas KOHIIGHTpallysl alleTaT-uoOHOB OyJeT paBHA KOHIICHTpAIlUU
COJIH.

3. Crenenp ruaponmsa maia (h — 0).

Bpra3I/IM PAaBHOBCCHBIC KOHLCHTpALlMKM HWOHOB W MOJICKYJI H
MOACTAaBUM HMX B BBIPAXKCHHUC HJIsI KOHCTAHTHI THAPOJIN3aA.

[CH;COO ] [CH;COOH] [OH ]
Bbr110 Cs 0 0
Pearupoaio —hCs +hCq +hC,
Craio Cs(1-h) hC, hC,
_hC,>hC,
" C-h)

[Tpu maneix h Benumunnaa 1 —h — 1, a 3nauwr,

K,=h’C, u h= AL
C K.Cs

S

3aMe€TuM, YTO CTENECHb THAPOJIN3a YBEIMYUBAETCSI IO MEpE
pas3baBiieHus pacTBopa (THIPOIU3 COIU TI0 AaHUOHY TMOIYHHSICTCS 3aKOHY
pa3baBieHusa). OcTajgoch BBIPA3UTh PABHOBECHYIO KOHIICHTPAIUIO
TUAPOKCUI-MOHOB U Jajee HOHOB BoAopoaa u pH:

[OH ]=hC, =

[H']=
[OH] /KC \/

1 1 1
H=2>pK,- = pC,+=pK,.
pH =2 Ky - 5 PCs+ - PK,
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2. Conu cnaboro OCHOBaHUSA U CHIJIBHOM KHUCJIOTBI, Halpumep,
xmopuy ammonust NH4Cl. BonHbiid pacTBOp Takoi COJM UMEET KHCITYIO
pEeaKuuIo:

NH4+ + Hzo — NH4OH + H+

DTOT ciydai paccMaTpUBaeTCs aHAJOTHYHO MpeabiaymeMy. Hike
IPHBOJIATCS TOJBKO HanOoJiee BaXKHBIC MOMEHTBI PaCcCy KICHUS.

[TpuHMMaeM TpH JOMYIICHUS:

1. IIpeneOperaem auccoUaEN BOIBI.

2. CuuTaeM CoJib MOJTHOCTBIO IUCCOIMUPOBAHHOM.

3. CrerneHpb ruaposm3a npeamnonaraeM Majgoin: h—0u 1l—h — 1.

_[NH,OH][H*] _[NH,OH][H"][OH ] _K

[NH,] [NH;]J[OH'] K,
K, = hC, >hC, »h?C., h= Kh _ KW
(1- h)C, C,

[H']=hC, = / / wCs

pH = —pK+ pC; - 2pb

PaccMotpuM BbIBOJA (pOopMyIT JjIsi TPEThEro ciydas T'HIpOJIM3a B
penakuuu O.A.3aMsaTUHA.

3. Comp oOpa3zoBaHa ciaObIM OCHOBaHHMEM M CIIa00M KHCIIOTOM,
Hanpumep, arnerar ammonusi CH3;COONH,;. B mpormecce ruaposnusa
IMPUHUMAIOT Y4acTHE U KaTHOH 1 aHHOH.

CH;COO + NH," + H,O — CH3COOH + NH,OH

[Tyctb Cs— MossipHas KOHIIGHTpamwsl COJIM B pacTBope, h-—
CTEeTeHb Tuapoan3a. [Ipumem ciemyroniue T0MyImeHus .

1. IIpeneOperaem auccoIaIei BOIbI.

2. CuuTaeM CcoJib MOJTHOCTHIO IUCCOITMUPOBAHHOM.

3. CrernteHp ruaposu3a npeamnonaraeM Majgoin: N —0u 1 —h — 1.
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KoncranTa rugponmnsa CBSA3BIBACTCA C KOHCTAHTAMU JIMCCOLUAIAU
MOCJIE YMHOXXEHHSI YHUCIUTENS W 3HAMEHATENSI Ha IPOU3BEACHUE
KOHICHTPAlM HOHOB BOJAOPOIA Y TUIPOKCHUIIA!

_[CH,COOH][NH,OH][H][OH ] _ K
[CH,COO 1[NH;1[H*][OH ]

« = [CH,COOH][NH OH] _

h

[CH,COO ][NH,]

w

KaKb.

BI)Ipa)KaCM PAaBHOBCCHBIC KOHICHTPALIMHK YCPC3 HCXOIAHBIC H
IMOACTABIIIEM B BBIPAXKCHUEC JIsI KOHCTAHTHI THAPOJIN3Aa.

[CH;COO ] [NH,'] [CH;COOH] | [NH,OH]
bruio Cs Cs 0) 0
Pearuposaio —hCs —hC, +hC, +hCq
Crano Cy(1-h) Cs(1-h) hCs hCs
_ hC, *C, K
" @ hCo- hC,  @-h)*
I[Tpu h — 0

K, =h?,

h:\/K_h: KW
b

K K

3amMeTuM, YTO B pacCMaTpMBacMOM CiIydyae B OTJIMYHME OT JBYX
IPEAMICCTBYIONIUX CTEICHh THAPOIN3a HE 3aBHCHT OT KOHIICHTPAIIHH
pacTBopa.

Jlnst Toro dYtroObl MOMYy4HTH BbIpakeHue st pH, 3amumem
dbopMyy IS KOHCTAHTBI JUCCOIMAIMM CIab0HW KHCIOTBI, KOTOPOM
o0Opa3oBaHa COJib:

« ~[H"1[CH,C00]
® [CH,COOH]

HOI[CTaBI/IM B 39TO BBIPAKCHHUC PABHOBCCHBLIC KOHICHTPAIINN
alcTaT-unoHOB U YKCYCHOI\/’I KHCJIOTBI U3 Ta6JII/IHI)I.
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< =[H1C- b
hC

S

[Tocne cokpamenns: Cg BIpa3uM KOHIICHTPAILMIO HOHOB BOAOPO/A,
npuMeM Bo BHuUManue h— 0 u mnpuMeHHMM paHee IOJyYCHHOE
BBIPAKECHUE JIJISI CTEIICHU THAPOJIN3A!

[H]=hx, = | w s = Bl
KaKb Kb

1 1 1
H==pK,+=pK, - =pK,.
PH =2 PK,, +2 PR, - 2 K,

Jlanee

[TogoOHO cTEneHu AMCCOIMAlNK, BOJOPOIHBIN MOKA3aTENbh TAKXKE
HE 3aBUCUT OT KOHILICHTPAIIUHU.

3ameuanue. IIpu pemieHun 3amady  HEOOXOAMMO BBINOJHUTH
MOJCTAHOBKY B COOTBETCTBYIONIYIO Ipynmny (popmyiI.

[Tpumep.
Paccuurtaiite konctanty ruaponusza NH4NO;, cTenens ruaposnusa

comu u pH B 0.1 M pactBope mipu 22 °C, ecnu pu 3TOM TeMIieparype
Kv=1"- 10 **.  Koucranra JTUCCOIMAIlMM  THUAPOKCHAA  aMMOHUS
K,=1.8-10".

Pemenue.

Conp 00pa3oBaHa CHIJIBHOM KHCJIOTOM M ClIaObIM OCHOBAaHHUEM,
IPUMEHSEM BBIPKCHHS U3 II. 2.

-14
Kh:KW 140 - =5.640".
K, 18x0
10
h= K J56ﬁ0 =7.5X0° = 0.0075 %.
Cs
H = —-K L C-—— _—a4+1& 454 1.8)=5.13
g PRw ™5 Ps 2p 2 2 T

Otser: K, = 5.6 - 10 *°, h = 0.0075 %, pH = 5.13.
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Croco0bl ycHJIeHUS U MTOAABJICHHUS THAPOJIN3A.

1. Bnusitnue no0aBieHUs] KUCIOTHI WM OCHOBAHUSI HAa COCTOSIHUE
paBHOBeCHS THAPOIN3a 00cyxkaaercs B cBere npuHuuna Jle [latense.

JloOaBiieHHEe KHUCIOTBHI TOJABISET TUAPOJIU3 IO KaTHOHY H
YCWJIMBAET TUAPOJIM3 MO aHUOHY. [lOBBIIEHME KOHUEHTpAalMU HOHOB
BOJIOPOJIa CMENIAET PABHOBECHE THAPOJIM3a MO KATHOHY B CTOPOHY
VCXOJHBIX BEIIECTB. YCWJIEHHE THUAPOJIM3a MO AHUOHY ITPOMCXOJIWT B
pe3yabpTaTe CBS3bIBAaHHMS B BOAY OOpa3yrOUIMXCS MpU THAPOIIH3E
TUAPOKCUI-UOHOB.

JloOaBiieHHEe OCHOBaHUS TMOJABIAET TUIPOJIU3 MO AaHUOHY H
YCWJIMBAET TUAPOJIU3 MO KAaTUOHY. [IOBBIlIEHHE KOHUEHTpPAlUU HMOHOB
TMAPOKCUJIA CMENIAET PABHOBECHE THAPOJIM3a [0 aHUOHY B CTOPOHY
VCXOJHBIX BEHIECTB. Y CUJIEHHUE TUAPOJIM3a MO KAaTUOHY MPOHMCXOJUT B
pe3yabTaTe CBSA3BIBAHUSA B BOJY OOpa3yrOUIUMXCS MPU TUIPOJIN3E MOHOB
BOJIOPO/JIA.

2. BimsHne KOHIIGHTpAIIMK COJHM Ha COCTOSHHE PaBHOBECHS
THApOJIM3a MOXKHO copMynupoBarb 000OIIEHUEM 3aBUCHUMOCTH
CTEIIeHH THUJIPOJIN3a OT KOHIICHTpAIlMKU COJU B pacTBope. Eciau B cocTaB
COJIM BXOOAT JIUOO KAaTHOH CJa00ro OCHOBaHHUA, JUOO aHHOH CJIadou
KHCJIOTBl, TO C YBEJIMYCHHEM KOHIICHTpAIlMM pPacTBOpa CTEICHb
TUApPOJIM3a yMEHbIaeTcsa. Eciu B cocTaB coiM BXOAST aHMOH Ciaboi
KHCJIIOTBI M KaTHOH CJIA00Or0 OCHOBAaHHSI COBMECTHO, TO H3MEHEHHE
KOHIICHTPAIIUM COJIU HE BIUSAET HA COCTOSTHUE PAaBHOBECHS THIPOJIN3A.

3. IloBeimenue  TeMmmeparypbl  pacTBOpa  CIOCOOCTBYET
JACCOLUMALIMY BOJBI U PUBOJUT K YBEIIMYEHUIO MOHHOTO MPOU3BEICHUS
BOJIbl. KOHCTaHTBI JUCCOUMAMU KHUCIOT U OCHOBAHUM HU3MEHSIOTCS C
TEMIIEPATYpOH B MeEHbIIEH creneHu. [loaTomy Wi 1moaaBisAroOlIEro
OONBIIMHCTBA  CJIy4aeB  TMOBBIINICHWE  TEeMIEpaTypbl  pacTBopa
YBEIIMYUBAET CTENCHb TUAPOJIN3A.

HNonnbie paBHoBecuss B OydepHbIx pacTrBopax. bydepHbimu
Ha3bIBAIOT PAacTBOPBI, Majo WU3MeHslue 3HadeHue pH 1pu
paz0aBICHUN WIH MPU JT0O0ABICHUU 3HAYUTEIBHBIX KOJIUYECTB KHUCIOTHI
Wi 1enoyu. TakumMu pacTBOpamu SIBISIIOTCS CMECH CJIA0BIX KUCIOT U
WX COJIEW WM C1a0bIX OCHOBAHUM U UX COJIEH.
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PaccmoTpuM cmech cnaboil KHCIOTBI M €€ COJid, HampuMmep,
ykcycHoit kucnmotet CH3COOH wu  amerara nHatpus CH3z;COONa
(amerarHblii  OydepHbii  pactBop). (O003HAYUM  KOHIICHTPAIUIO
YKCYCHOM KHCIIOTHI B pacTBOpe C,, KOHIIEHTpaluto anerara Hatpus — Ce,
PaccmoTpuM paBHOBECHE TUCCOIMAIIMM YKCYCHOM KHCIOTBI, KOTOPOE
UMEET MECTO B 3TOM PacTBOPE:

CH3COOH — CH3COO + H".

JloGariieHne  comu  (CHJIBHOTO  DJIGKTPOJIUTA,  ITOJIHOCTHIO
JVCCOITUUPYIIET0O Ha WOHBI) CMEIIAET pPAaBHOBECHUE JTUCCOIUAIUU
YKCYCHOM KHCJIOTBI B CTOPOHY MoOJIeKyJl. Eciu paBHOBecue
JTUCCOLIMAIIMM  CMECTUTCS  TPAKTHYECKH  TOJTHOCTBhIO, TO  BCA
NIEPBOHAYATIBLHO BBEJICHHAS YKCYCHAasl KHCIOTa MEPEHIeT B HMCXOIHYIO
dopmy. Torma paBHOBeCHass KOHIIEHTpAIMs YKCYCHOW KHCJIOTHI OyjaeT
paBHa e¢ nepBoHadainbHOM KoHIeHTpanuu [CH3COOH] = C,. B Ttakoii
CUTYallud €IUHCTBEHHBIM UCTOYHUKOM alleTaT-uOHOB B pacTBOpE OyIeT
pactBopeHHas cosb, Tak 4to [CH3COO | = Cs IlomcraHoBKa 3THX
BEeJIMYMH B BBIPAXKECHHE I KOHCTAHTHl JUCCOIMAIIMU KHCIIOTHI
MO3BOJISIET MOJNYYUTh BbIpaxkeHue mia pH aumerarHoro OydepHOro
pacTBopa.

_[CH,COO" ][H"] _C[H"]
® [CH,COOH]  C

OTKy/a
w_. C,
[H ]:Kac_ 2t pH :pKa+pCa_ pCs

S

JIroboe pa3zbaBieHHE TAKOrO pacTBOpA COXPAHUT MPEKHUM
OTHOLIEHWE KOHLUEHTPALUHUM KUCIIOTHI U COJY, Tak 4yTo pH HEe uzmenurcs.
JloOaBiieHre CUJIBHOM KHUCIIOTHI MPUBEAET K MPEBPALEHUIO HEKOTOPOH
YacTH alEeTaT-MOHOB B YKCYCHYIO KHUCIOTY. J[loOaBieHue OCHOBaHWS,
HA00OpOT, MEPEBEAECT YacTh YKCYCHOM KHCIOTHI B COJib. OTHOIIEHUE
KOHLEHTPAlMA KHUCJIOTBI M CONM u3MeHutrcsa. Ho mno-npexHemy
PAaBHOBECHE JIUCCOLMALMU YKCYCHOM KHUCJIOTBl OyJEeT MOJIaBIIATHCS
npucyTcTBueM cond. F3menenue pH, BbI3BaHHOE J00aBiIeHHEM
CHWJIBHOW KHUCJIOTHl WJIM OCHOBaHUS K OydepHOMY pacTBOpYy, CTaHET
MEHBIIIUM, YEM B Cllydae J00aBJIECHHUS 3THX BEIIECTB K BOJIE.
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Jlis  pactBopa,  cojaepxamiero — ciaboe  ocHoBaHue  (c
koHueHrpanuer Cp) m ero coiap (¢ xonueHrpamnmeit Cg), Hampumep,
pactBopa ammuaka (ruapokcuga ammonuss NH4;OH) wu  xmopuma
ammounss NH,Cl (ammumaunsnii OydepHBI  pacTBOp), aHAJIOTHYHBIE
pacCyKIaeHuss OOHapyXHMBAalOT (AKT TIOJABICHUS  JTUCCOIMAINH
OCHOBAaHHS KAaTHOHAMH aMMOHHA. JTo o3Hadaer, uto [NH,]=Cs n
[NH4OH] = C,,. B pe3ynbrate mojacTaHOBKHA KOHIICHTPAITM OCHOBaHUS
Y COJIM B BBIPKCHHE JIJIT KOHCTAHTHI TUCCOIMAITMH C1a00T0 OCHOBAHUS
nosydaercs popmyia st pacyera pH:

_[NH][OH"] _C,[OH ]

® [NH,OH] c,
OTKYyaa
[OH]: Kbe ’ [H +]: KW- - KWCS
C, [OH ] K,C,
u

pH = pK,, - pK, - pC, + pCs.

[ToBenenue aneraTHoro OygepHOro pacTBopa Mmpu J00ABICHUHU K
HEMY BOJIbl, KHCJIOTHI 1 OCHOBAHUS aHAJOTUYHO MOBEICHUIO alleTaTHOTO
OydepHOro pactpopa.

3ameuanue. [lpu pemenun 3amad Ha pacuer pH Oydepnoro
pacTBOpa MPOBOJUTCS MOJACTAHOBKA B OJIHY U3 MOJIYYEHHBIX (GOPMYII.

ITpumep.
K 200 mn 0.3 M pactBopa HCOOH mnpu6asneno 400 man 0.03 M

pactBopa HCOONa. Beruucnure pH pactBopa, ecnmm K,=1.8- 1074,
Coub B pacTBOpE TUCCOIMUPOBAHA MOTHOCTHIO.

Pemenue.

[Ipy cMmemmBaHWUM PACTBOPOB MPOUCXOAWT HMX B3aHMMHOE
pazbaBinenune. OO0Oo3HaunM 1— HCXOAHBIM pacTBOp MYypaBBUHOMN
KHUCIIOTBI, 2 — UCXOJIHBIN pacTBOp (hopmuaTta HaTpus, 3 — MOJIYUCHHBIN
OydepHsbIil pacTBOp. YCIOBUA MaTepUaIbLHOTO OajlaHca M0 MypaBbUHOU
KHUCIIOTE U (hopMUaTy HATpUsl OYIyT UMETh BUJ!
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CV,=CV, u GC\V,=CV,

cooTrBeTcTBEHHO. [lonaras, 4To cMemmuBaHue pa30aBIECHHBIX PACTBOPOB
HE MPUBOJIUT K U3MEHEHUIO 00bEMa,

V, =V, +V, = 600 iz,

paccuntaeM C, u Cg u mojcrtaBuM uX 3HaueHus B dopmyny s pH
oydepHoro pactBopa, 00pa30BaHHOIO CJIa00M KUCIOTON U €€ COJBIO:

c, =SV120a3ME0M g1,
, 600 17
Co =22 20.03M XM _ g 00 1 |
V, 600 17
-4
oH = 1gKeCa o 1418407015
Ce 0.02

Otset: pH = 3.05.

PaBHOBecHue ocaxaeHusi-pacTBopeHusi. PaccMoTpuM mpolecc
nepexo/ia B pacTBOP MAIOPACTBOPUMOTO CHIIBHOTO 3JIEKTPOJIUTA

AB, (m) ® XA (p)+yB* (p)

TepMOI[I/IHaMI/I‘-IeCKaH KOHCTAaHTa PpPaBHOBCCHUA I3TOI'0 IIpouecca,
BKIIOYaromasa paBHOBCCHBIC KOHLICHTPALIMHU NOHOB,

K° =[AY*]*[B* ]V = [TP

HA3bIBACTCA MPOU3BEACHUEM PACTBOPUMOCTU. YPABHEHUE H30TEPMbI
peakuuu sl 3TOTO Mpolecca MO3BOJsET CPOpMYIHPOBaTh YCIOBUE
BBINAJICHUS U PACTBOPEHHUS ocaaka. Tak,

D.G =- RTINIIP+RT IN[A"*]*[B*]Y =- RTInIIP+RT InIIK ,
rae
K =[A ] [BX ]Y -

npousBesieHHEe (DAKTUYECKMX KOHIUEHTpAlUid HMOHOB, JJISI KOTOPBIX
paccuuThiBaeTcsa u3Menenre pynkuuu I'n6oca 4,G.
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YcnoBuem MPOTEKAHHUSI PEAKIMU B MPSIMOM HAIPABJICHUH,
a UIMEHHO, B HaIPAaBJICHUU MEPEX0/1a OCaJKa B paCTBOP, ABJIACTCSA

D,G <0, uro coorBerctByeT [IK < IIP.

(yCIIOBHE PACTBOPEHUS OCAIIKA).
B nipoTuBONONOKHOM Cityyae

D,G >0, gto coorBerctByet [IK > IIP,

MPOTEKAaHWE PEaKIMU B IPSIMOM HAaIlpaBICHUM HEBO3MOXHO. B 3Tmx
YCJIOBUSX BO3MOKEH 00paTHBINA MpoIiecc — 00pa3oBaHUE OCAJIKA.
Ecnu

D,G =0, umu IIK =IP,

0CaJIOK M paCTBOP HAXOAATCA B TCPMOJINHAMHUYCCKOM PABHOBCCHUU.

3ameuanue. [Ipu pemenun 3a1a4 0003HAYAIOT § — PACTBOPUMOCTh
(B MOJNB/JI) KaXIOTO W3 YKa3aHHBIX B YCJIOBUU MaJlOPACTBOPUMBIX
BEIIECTB W, TOJB3ysiACh TaOJWIECH, BBIPAKAIOT PABHOBECHBIC
KOHIICHTPAIMU MOHOB, KOTOPBIC JlaJiee MOCTABISIOT B BHIPAKCHUE IS
ITP.

IIpumep 1. IlpousBencHUe pacTBOPUMOCTH cyib(daTa cepedpa
[TIP(AQ,SO,) =2 - 10 npu 20 °C. Paccunraiite pacTBOPHMOCTb 3TOil
COJIW TIPH 3aJIaHHOM TeMIIeparType.

Pemenue.

[TycTh S— pacTBOpUMOCTH CysbdaTa cepedpa (B Moin/i). Beipazum
pPaBHOBECHBIC KOHIICHTPAI[UH HOHOB!

Ag;SO, — 2Ag" + SO,”

Ag,SO, Ag’ SO,
Bbr11o S 0 0)
PearnpoBaio —S +2S +S
Crano 0 +2s +s

TP =[Ag* ] [0 1= (25)* s = 4s® = 2X40°°.
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°5
S=31/IZP =31/2>§I;10 =0.0171 (monv/ n).

Otget: 0.0171 moutn/m.

Otcrona

[Ipumep 2. PaccuuTailTe KOHIGHTPAIIMIO HOHOB Ag+ B
HacelmeHHOM pactBope AQ,CrO,4 conepxkamem 0.1 mone/n K,CrO,.
IIpomssenenue pacropumoctr [IP(Ag,CrO,) = 1.1 - 10 .

Pemenue.

[Tycth S— pacTBOpUMOCTh XpoMarta cepedpa (B Moiin/n). Beipazum
pPaBHOBECHBIC KOHIICHTpPAIlMd HWOHOB, TPHWHSIB BO BHUMaHHUE, 4YTO
HaJabHas KOHIICHTPAIUs XpOMaT MOHOB OIPEACISACTCS MPUCYTCTBUEM
XpoMara Kajusl.

AQ,CrO, — 2Ag" + CrO,*

Ag,CrO, Ag’ CrO,°
130(6) S 0 0.1
PearnpoBaio —S +2S +S
Crano o) +2s 0.1+s

IIP =[Ag*]? [CrOZ 1= (25)* 0.1+ ) =1.140 **.

Yrpoctum 310 BeIpaxkenue. Ilomoxkum, uro S<< 0.1, BeIMOIHHM
pacdyeTbl M MOPOBEPUM, SBJIACTCS JU 3TO JONYUICHUE BEPHBIM. OTO
MpeAnosoKeHue o3HadaeT, uto B cymme 0.1+ S BTOphIM claraeMbiM
MOYKHO npeHeOpeub. Ternepb paCTBOPUMOCTh S HAXOAUTCS ITPOCTO:.

IIP = (25)% 0.1+ s) » (25)2>0.1=1.140 .

12
2521/% =3.3240° (monwv/ 1), s=1.66X0° moawv/ 1.

ITockoyibKy HaWJECHHOE 3HAYCHUE PACTBOPUMOCTHM Ha HECKOJIBKO
nopsiaikoB MeHbiie 0.1, To mpuHATOE paHee IOMYyIICHHWE OKa3aloCh

BepHBIM. [103TOMY pacueT MOKHO CUMTATh 3aKOHUYCHHBIM.
. 6
Otser; 1.66 - 10 ° moms/m.
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PaBHoBecue koMmILiekcooOpasoBanusi. Mol MetauioB M
CHIOCOOHBI pacmoyiaraTh (KOOpJIWHUPOBATH) BOKPYT ceOs vacTtuipl L,
oOpa3yss BHYTPEHHIOK (KOOPAWHAIIMOHHYIO) cQepy KOMIUIEKCHOTO
(koopauHAMOHHOTO0) coeauHeHus ML .

Yactuna M Ha3beiBaeTca koMIuiekcooOpaszoBareiaeM. OHa ABIAETCS
aKIENTOPOM 3JIEKTPOHHOU Maphkl, Wi KUCI0TOM 1o JIstoucy. Yactuna L
SBJISIETCS JIUTaH/IoM. JIMTaHJ BBICTYIIA€T B POJU JOHOPA DJIECKTPOHHOM
napbl, WK OCHOBaHUS 10 JIptoucy. 3HaueHue N, ONpeaensieMoe YUCIOM
ANIEKTPOHHBIX Map, COSAUHSIONINX KOMIUIEKCOOOpa30BaTe/lb U JTUTAH/IHI,
HA3bIBACTCS] KOOPAMHAIIMOHHBIM YUCIIOM.

Hampumep, B peakuuu

Fe** + 6CN™ — [Fe(CN)g]*

KOMIUIEKCOOOpa30BaTeNieM SIBIISETCS. UOH JKeJie3a, IMraH1aMu — IUaHu -
MOHBI, KOOPAUHAIIMOHHOE YK CIIO PaBHO O.

Ecnu BHYTPCHHSIA chepa obJamaer 3apsiioM, TO
IEKTPOHEUTPAIBHOCTh KOMIUIEKCHOIO COEJUWHEHMsI 3a CHET 3apsaa
BHEIIHEH cdepbl, HanpuMep, UOHAMU Kalius B (HOPMYJIbHOW €IUHUIIC
kpacHoi kpoBsiHOM conn K[ FE(CN)gl.

B BogHOM pacTBOpe auccolualnus BHEIIHEH cepbl MPOUCXOIUT
MPaKTUYECKH HaIleJo, a BHYTpPeHHss cdepa OOBIYHO JTUCCOLMHPYET
JaCTHUYHO.

[Ipouecchl 00pa3zoBaHusi W JUCCOLMAIMA BHYTPEHHEH cdepbl
OMKCHIBAIOTCS] CTYNEHYATHIMU M OOIIMMU KOHCTAaHTaMHU OOpa30BaHMS.
CryneHyaTble KOHCTAaHTBl 00pa3oBaHus K  OTBeYalOT peakiuu
MPUCOETUHEHUS OJJTHOTO JINTaH/1a K HOPMUPYIOIIEMYCS KOMILIECKCY:

M+L—> ML 1:M’
[M][L]

ML +L — ML, = MLl
[ML][L]

ML2+L—)ML3 3:M1
[ML,]{L]
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u ganee g0 poctmwkeHus N. Koncranta paBHOBECHS,
3alMuCaHHas JUIsi CYMMBI HECKOJIBKMX IOCJEIOBATEIHHO  B3SITHIX
ypaBHEHUH, MIPEJCTABISIET CO00I 0OIIYI0 KOHCTAaHTY 00pa30BaHUs [

KoHcTanTa paBHOBECHs, 3alMMCaHHas IJIE CyMMbl THEPBBIX JIBYX
YPaBHECHUI, UMEET BU/I:

_ (ML) _

M+2L_)ML2 Z—W_ 1™ 2,

HJs1 CYMMBbI IICPBBIX TPCX

_ [ML] _

M+3L—)ML3 bS—W— 1 2K3.

AHaJ0orU4YHO U1 JIF000r0o N

_ [MLy]
"ML

M +nL — ML,

1 2--- n-

Benuuuna, oOpaTHas [, Ha3bIBa€TCS KOHCTAaHTOM HECTOWKOCTH
KOMIUIEKCHOTO coeAnHeHusa. OHa OTBEYaeT paBHOBECHIO!

_ 1 _[M][L)°
Hecm. b [MLn] '

ML,— M +nL K

n

3ameuanue. Ilpu pemennn 3amad  MOOJB3YIOTCS IPUEMaMH,
MIPUMEHSBIIUMHUCS JJI1 TOMOT€HHOTO XMMHYECKOTO PaBHOBECHS, T.C.
BBIPAKAIOT PABHOBECHBIC KOHIECHTPALMA YaCTUI[ YE€pPE3 HCXOJHBIE,
COCTaBJIsAs TaONMIly, 1 (GOPMUPYIOT BEIUYHMHY KOHCTAHTHI PaBHOBECHS
Y3 PABHOBECHBIX 3HAYECHUN KOHILICHTPALIUH.

[Ipumep. Paccuumraiite KoHIEeHTparuio HoHOB kKaamus B 0.1 M
pactBope [Cd(NH3)4](NO3),, conmepxamem 0.2 Monb/n amMMmuaka.
Korcraura necroiikoctu nona [Cd(NH3)4])** pasua 7.5 - 10°°.

Pemenue.

BbIpasuM  paBHOBECHBIC  KOHIICHTpAI[MM  4Yepe3  HCXOIHbIC.
[IpuariMaeM BO BHHMaHHWE, 4YTO, BO-TIEPBBIX, BHEHIHAA cdepa
KOMIUICKCHOTO COCIMHEHUS JUCCOIMMPYET IMOJHOCTHIO, TaK dYTO
KOHIICHTPAIMS KOMIUIEKCHBIX KaTHOHOB IEpE]] HAa4ajloM JIHCCOIUAIIUN
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BHyTpeHHe# cepnl paBHa 0.1 M u, BO-BTOPBIX, JTACCOIHAIINA
KOMIUIEKCHBIX HOHOB IIPOTEKAET B PACTBOPE, COAEPKAIIEM aMMHUAK.

Cd(NH3),* — Cd*" + ANH;.

Cd(NHy),~" Cd™ NH;
br11o 0.1 0 0.2
Pearuposaiio —X +X +4x
Crano 0.1-xX X 0.2 + 4x

_[Cd*][NHg]* _ x¥0.2+4x)*

— -8
Hecm P _ =7.540".
[CA(NH )] 0.1- X

HaxoxneHune nmniepeMeHHOM X HEIMOCPEIACTBEHHO M3  3TOrO
ypaBHEHHUSI TpeOyeT MNPUMEHEHHS UMCJICHHBIX METOJOB. YIPOCTUM
3amady, cAenaB gomymeHue o ToM, uto X << 0.1l. Dto o3HadaeT, 4TO
ciaraeMbiMU 4X B YHCIIMTENIE U X B 3HaMEHaTeJIe MOXKHO IIpeHeOpeyh 1Mo
cpaBHeHuio ¢ 0.2 u 0.1 coorBerctBeHHo. [locie okoHYaHUS pelIeHUs
HYKHO OyJIeT MPOBEPUTH CIIPABEIJIUBOCTD MPUHATOTO JIOMYILCHUS.

[Ipennonoxenne O MajlOCTA X OKa3aloCh NPOAYKTUBHBIM, U
3a/1a4a CBEJIACh K YPABHEHUIO IIEPBOU CTEIIEHU:

_x>0.2°

— -8
eem = =7.540",
—6
orkyaa X =4.7 - 10 ". TlonyyeHHOe 3HaYEHHE X HA HECKOJIBKO MOPSIAKOB
menbIne 0.1, Tak 4TO MpUHATOE JOMYIIEHHUE BEPHO.
: —6
OTBeT: KoHIIeHTpaIus HoHOB Kagamus 4.7 - 10 ° Monb/.

IIpeackazanue BO3MOKHOCTH NMPOTEKAHUS OOMEHHbIX HOHHBIX
peakuuii B pacTtBopax. [IpuOmmkeHHass OIIEHKA BO3MOXKHOCTH
MPOTEKAaHWS HMOHHBIX PEAKIMK OCHOBAaHA HA 3HAYCHUM KOHCTAHTBI
paBHOBECHS MPEAIIOIAraéMOM NOHHOM peakuuu. PaccyxaeHue CBOAUTCS
K CJIEAYIOLIUM dTalaM.

1. 3anuchIBalOT ypaBHEHUE PEAKIMM B COKPAIICHHOW HWOHHOU
dbopme (hopMyIUPYIOT BEPCHIO, IMOICIKAIIYIO IIPOBEPKE).

2. OnpenensoT 3HAYEHUE HKBUBAJIECHTHOI'O MHOXHTENS Zy 3TOTO
polecca.
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3. CocTaBisOT BBIpaXEHHE M1 KOHCTaHTHI paBHOBecHus Kc,
MOJIB3YACh 00BEIMHEHHOM CUCTEMOM CTaHJAPTHBIX COCTOSHUM.

4. CBOJAT 3TO BBIpaKCHUE K TAOJMYHBIM 3HAYCHHUSM KOHCTAHT
paBHOBECHS DJIEMCHTAPHBIX paBHOBECHH (MOHHOMY IIPOM3BEICHHIO
Boubl K, KOHCTaHTaM IHMcCOIManuu KUCJIOT M ocHoBaHmi K, u K,
MPOU3BEJACHUSIM  pAacTBOPUMOCTUH [I/P, KOHCTaHTaM o0Opa3oBaHUs
koMmiviekca K; min fi WM KOHCTaHTaM HECTOMKOCTH Kj..,), TPOBOIA
JOMHOXE€HUE W YHUCIMUTENs, W 3HAMCHATEJsl Ha KOHUEHTPALUIO
MOJXOISAIINX HOHOB.

5. IloacTaBngOT B MOJTYYEHHOE BBIPAKEHUE 3HAYCHUS KOHCTAHT
AJIEMEHTAPHBIX PAaBHOBECHN M PAacCCUUTHIBAIOT cHayala K¢, a ganee —
BEJIMUHUHY

p=19Kc
Z,

6. IIpoBepAIOT, K KAKOMY MHTEpBaNly OTHOCUTCS 3HaueHue P. Ecnu
P>0, To 3amaHHas WMOHHBIM YypaBHEHUEM pEAKIUS MPOTEKAET C
BBICOKHUM BBIXOJIOM 0€3 MpUMEHeHHs n30bITKa peareHToB. Ecnu P < —2,
TO pEaKlMs MPAKTUYECKU HE MPOTEKAeT Jaxe B Clydyae MPUMEHEHHS
n30bITKa peareHToB. Eciin —2 < P <0, To peakiys BO3MOKHA B U30BITKE
pEareHToB.

3nauenuss —2u 0 sBiAOTCA ycloBHbIMH. IlepBas cOOTBETCTBYET
100-kpaTHOMY SKBUBAaJEHTHOMY U30BITKY pEareHToB, BTOpas —
HKBUBAJEHTHOMY NApUTETy YYACTHUKOB PEAKLIMH.

[Ipumep. ITokaxkute pacyeTom, 4To CyJIbpuU Kejie3a pacTBOPSCTCS
B CUJIbBHBIX KMCJIOTAX.

Pemenue.

JleficTBue CUIIbHBIX KHCJIOT-HEOKHcIUTeNlell Ha FES orpaxkaercs
YPaBHEHUEM:

FeS+ 2H" — Fe®* + H,S.

DKBUBAJICHTHBIN MHOXKHTENb Zg = 2. KoHCTaHTa paBHOBECHS UMEET
BH/I.
2
_[FeT][H,S]
C - .
[H']?
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Bripazum KOHCTAHTY paBHOBECHs  4Yepe3  KOHCTAHTHI
DJIEMEHTAPHBIX paBHOBecHU. [IOCKONBKY mpencTaBIeHHbIE B HOHHOM
ypaBHEHUHU BEIIECTBA JIOJDKHBI HAUTH oTpaxeHue B K¢, To 3Ta BemnynHa
JIOJDKHA COJIepIKaTh MPOM3BEACHUE PAaCTBOPUMOCTHU Cylb(huIa Kene3a u
KOHCTaHTBI JUCCOIMAIINA CEPOBOJAOPOJTHON KHCIOTHI. PYKOBOJCTBYSCH
3TUM COOOpakeHHUEM, JOMHOXHMM YHCIWUTEb W 3HAMEHaTeldb Ha
KOHIICHTPAILIMIO CYyIb(GUI-HOHOB. [Tocie 3Toro oxxmmaemMbie BhIPAKCHUS
IIPOU3BEJICHUS] PACTBOPUMOCTH W KOHCTAHTBI JHCCOIMAIIUA MOYHO
OyJleT y3HaTh:

_[Fe*1[H,S] _[Fe*1[H,SI[S*] _ IIP(FeS)
© HP [H*]?[S*] KuKao(H,S)

Haiins B crnpaBoYHMKE HEOOXOIWMbIE 3HAUCHUSI MPOU3BEICHUS
pPacTBOPUMOCTH M CTYICHYATHIX KOHCTAHT JUCCONMAIMM (B y4eOHBIX
3aJja4ax 3TH 3HAYCHUSA OYIyT B YCIOBHUH), paccuntaem P:

_ IIP(FeS) _ 360"
¢ KyK,,(H,S) 640810

519K, _1g600
Z,

[Tockonpky P >0, mpudem ¢ 3aMeTHBIM 3amacoM, TO 3aJlaHHas
BBIIIIE PEAKIUs MPOTEKAaeT B MPSIMOM HaIMpaBiIeHUU 0€3 MPUMECHEHUS
M30bITKA PEareHTOB.

= 600,

=1.39.
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