Изучить тему «Диссоциация. Гидролиз солей» 

(теоретический материал см. ниже после задач.)

Задание 1 
Образец, содержащий бромид натрия и бромид калия, имеет массу 54,7 г. К водному раствору образца прибавили  476 г 20% раствора нитрата серебра. Осадок отфильтровали, после чего опустили в раствор медную пластинку массой 150 г. Через некоторое время масса пластинки составила 154,56 г. Рассчитать массовые доли компонентов в исходном образце.
Задание 2
На весах уравновешены два стакана, в которых находятся 10%-е растворы НСl массой по 100 г. В левый стакан постепенно прибавляют 5 г К2СО3. Какую массу NaHCO3 следует прибавить во второй стакан, чтобы в итоге равновесие не нарушилось?

Задание 3
Составьте уравнения в соответствии со схемой:

                                   1                      2                  3

A   
               B                 C
   7
СаСO3                                                                                                                          + 
CaSO4


D                 E                 F
                                                  4                     5                  6

Реакция 1 -  реакция разложения, реакции 2, 5 – соединения, остальные – реакции обмена

Задание 4

К 1 литру раствора плавиковой кислоты с концентрацией 0,1 моль/л прибавлено 
0,1 моль фторида натрия. Найти pH раствора. Константа диссоциации плавиковой кислоты равна 6,6*10-5.

РАСТВОРЫ ЭЛЕКТРОЛИТОВ

[image: image1.png]Bce BemecTsa MPUHATO YCJIOBHO JeJUThH IO MX IOBEJIeHHIO B pac-
TBOpax Ha JBe KATEropmu: a) BelleCTBa, PACTBOPHI KOTOPHIX MPOBOAAT
TOK (3aexmpoaumst); 6) BemecTsa, PACTBOPEI KOTOPHIX HE IIPOBOAAT TOK
(neanexmponumot) . K 3JIeKTPOIMTAM OTHOCHTCS 60JBIIHHCTBO Heopra-
HUYEeCKHX KHCJIOT, OCHOBaHMI m coneil. K HeaJeKTpOJUTAM OTHOCATCH




[image: image2.png]MHOTHEe OpraHUYecKHe COeINHEeHUs, HallpUMep KeTOHhI, YrieBojanl. Pac-
naj 3JeKTPOJAUTOB HA MOHBI IIPH PAcTBOPEHHMH B BOAe HA3LIBAIOT 3.J1€K-
mpoaumuyeckoil duccoyuayueil.

Hna 06bACHEHNA CBOMCTB pacTBOPOB 3JI€KTPOJUTOR 6blsa paspabo-
TaHa TeopUs 3JTEeKTPOJUTHYECKOH AucconuanuH. OHA OocHOBaHa Ha Cie-
OVIOITHUX MOJOXKEeHUAX '

1. Ilpu pacTBOpeHHH B BOJiE 3JeKTPOJIHTH PACIARAIOTCA HA MOJO-
JKUTETHHO M OTPUIATENbHO 3apsAXKeHHBle HoHHI. [Ipomece Auccommanmu
ABAAETCA 06PATHMBIM.

2. ITox neiicTBMEM 3JIEKTPHYECKOrO TOKA ITOJOMKHUTENLHBIE MOHEI
(KaTHOHH) ABMKYTCHA K KATOAY, OTPMIlaTe bHbe (AHHOHBI) — K AHOAY.

3. Crenens JUCCOIMAIINY 3aBHCHUT OT IIPHPOALI 3MEKTPOJIHTA U pac-
TBOPHUTENH, KOHIIEHTPAIlHH 3JIEKTPOJIMTA U TeMIepPaTYPHI.

CTenenb ucconmanvM O — 3TO OTHOIIEHHE YMCJIa MOJEKYJ, pac-
MaBIINXCA Ha HOHEI (N'), K 0611{eMy YHCAY PACTBOPEHHEIX MoJeKy (N):

o= N’/N,

rae 0. MOXKeT U3MeHAThCA oT 0 (Ducconranru Het) Ko 1 (monHas Auccomu-
anus).

SNEeKTPOINTHI CO CTENEHbIO AUcconHanuy 6oapine 30% o6LIUYHO HA-
3BIBAIOT CUMLHbLMU, CO CTEIIEHBIO Aucconuanum ot 3 xo 30% — cpednu-
Mmu, MeHee 3% — caa6bLMU 3TEKTPOTUTAMH. ,

K cuIBbHBEIM 37I€KTPOSIUTAM OTHOCHT IIOYTH BCE COJIH, CHIBHEIE KUC-
note (HCL, HBr, HI, HNO,4, HCIO,, HZSO4(pa36)) M HEeKOTOpLIe OCHOBA-
nuda (LiOH, NaOH, KOH, Ba(OH),). K cr1a6sim sjleKTpoauTaM OTHOCATCH
cnabere kucnorst (H,S, H,S0;, CH;COOH, C;H,OH, H,S8i0g3) u crabrre
ocHopauud. [Ipu 3TOM Hafo MMeTH B BUAY, UYTO cCmenens Juccouuayuy 3a-
eucum om kKornuyenmpayuu pacmeopa. Tak, HanpuMep, IpU KOHIEHTDPA-
nuu C < 1074 Monn/n yKCycHAS KHCAOTA ABIAETCH CHIbHBIM 3JIEKTPOJIH-
TOM, 8 NIPH 0OBIYHBLIX KOHNeHTpanuax C > 0,01 Moab/n — caabuIM.

Baxxnoi#t KOJIMYeCTBEHHOH XapaKkTepMCTHKON Npolecca AMCCOIIH-
anuy ABIAETCA KOHCTAHTA JUCCOLHAIMH 3JeKTPOJHTa, KOTOpAsA onpeje-
nfeTcA KaK OTHOUIEHWE NPOM3BefleHUi KOHUEHTpanuii HoHoB, o6pa3yio-
MUXCA NPH AUCCONHALMH, K KOHIEHTPAIIMH HCXOAHBIX uacTum. [laa
anexTponuTa AB, IMCCOIMMPYIOLIETO COrTACHO YpaBHEHHIO

AB=—=A"+ B%, )
KOHCTAHTa AMCCONMAI MY PaBHA

[A7] - [B']

K= [AB]




[image: image3.png]O4eHb BAXKHO TO, YTO KOHCMaxrma duccoyuayu, B OTIHYHE OT CTe-
HeHM JHCCOLMAIINM, He 3ABHCHUT OT KOHYEHmMpayuu eewecme, y1acTeyro-
muX B paBHOBeCHH. [{MaNa30H KOHCTAHT PABHOBECHSA AJA PA3HEIX peak-
nuit ozens Goanmoit — ot 10716 1o 1015,

CBA3b MeXAY KOHCTAHTON AUCCONMAIMM U CTENEHBIO JUCCOLMALIMI
MOIKHO HAilTH caeaylomuM o6pasoMm. PaccmoTpum aekTponut AB u 060-
3HAYUM ero MoNApHYI0 KonuneHTpauuio yepes C. Ilo onpeaeseHuIo cTemne-
HH JIHCCOLMAIIMH B DEAKIIHIO AUCCONMAINH BCTynuT 0C MOJIL/J BellecTBa
AB, u npu aToM o6pasyercs 1o 0.C MOJIb/J1 HOHOB A™ H B". PaBHOBeCcHEIE
KOHIEHTpAIMH BemecTs paBHul: [AB] =C - aC = (1 - )C, [AT] = [B*]=
= gC Moas/a. KoHcTanTa qucconaniny papHa:

(A7] - (BY] _ o

[AB] T 1-a
ITonydyeHHOE COOTHOLIEHNE YaCTO HA3LIBAIOT 3AKOHOM pa3eedenus
Ocmaeaavia.
Ina cnabeIX 3MeKTPOJIMTOB CTENEHb ANCCONMAINHM Maja, U eit
MOJKHO IpeHebpeub B 3HAMeHAaTe e [10 CPABHEHHIO C eAVHULIEN

K =02C,

K= C.

OTCIOZ[& BHI(HO, YTO CTEIIEHDb HHCCOHﬁ&HHK 3JIEKTPOJHUTOB YBEJIHIH -
BaeTcda C paaﬁ&BJIeHHeM.

PaccMoTpuM HEeKOTOpPRIE KOHKPETHRIE KOHCTAHTHI 3JEKTPOJIUTHYE-
CKOM JHCCOIMALINH,

,[[nccounauna BOJABI onncmnae'rca ypaBHeHneM

H,0=—=H"+OH".
CoracHo ob1meMy olpeeIeHHI0, KOHCTAHTA €€ AUCCOIUAIMH PaBHA
(H'] < [OH ]
[H,0] )
, Bona — oueHpb cnabblit 3JE€KTPOJMT, MO3TOMY €e KOHIeHTpanus
[H,0] ocraeTca npakTHYECKH IIOCTOAHHON ITPU AUCCOIHAIINH, & CJIeA0Ba-

TeJBHO, OCTAeTCH MOCTOAHHBEIM H 3HaYeHHe BeJTUYHHEI
K, =[H*]JOH],
KOTODYIO Ha3bIBAIOT UOHHbLM npoussedenuem 60dvi. VIoHHOE npou3sseje-

HHEe BOABbI 3aBHCHUT TOJBKO OT TeMnepaTypr: BO BCE€X BOAHBIX pacTBOpax
K,=1,0 - 10714 npx 25 °C. |

K:




[image: image4.png]B uucroii Boge [H*] = [OH"]. Ucnonbays aHaueHUe HOHHOr'O [IPOM3-
BeleHUs BOABI, HAXOAUM!:

[H*]=[OH]= ¥10 ™ = 10~7 mons /1.

Ecin kK Bofle m0GaBUTh KHCHIOTY, TO KOHIeHTpanmua muoHo H*
B paCTBOpe YBEeJWYHTCA, & KOHUeHTpauus uoHoB OH™ ymeHnsmurcs.
Hamnporus, ecim K Bofe A00aBHUTH IeNI0Yb, TO KOHIeHTpanusa [OHT]
yBenuuures, a [H*] ymenbmurea. TakuM o6pasoM, B KUCIABIX PACTBOPAX

[H*] > 1077 monsn/n, B Heitrpanbuerx [HY] = 1077 mons/n1, B menounsx
[H*] < 10”7 mons/a.




[image: image5.png]PaccMOTpHuM Teneps ANCCOMUAIIMIO KUCJIOT U ocHOBaHU . OHOOCHOB-
Hble KMCJIOTRI JUCCOIMMPYIOT B BOAHOM PACTEOpE N0 001IeMY YPABHEHMIO

HA=—H"+A",
rge A- — KHCIOTHBIN ocTaToK. KoHeTaHTa Juccommanuy paBHa

_H]-(AT]

Ko™ "TmAT

rae uHaekc a (acid) o603HaUYaeT KUCJOTHHIHA THIT AHUCCOIMAI MU,
JIucconuanua MHOTOOCHOBHBIX KHCJIOT IPOMCXOAUT B HECKOJBKO
CTAAU, KaXKIad U3 KOTOPHIX XapaAKTEPHU3YyeTCsA CBOeH KOHCTAHTOM:

_ (H'] « [H,PO,]
— 1T+ _ & 47 . -3.
H,PO, ==H* + H,PO,, K, (F;P0,] 7 -1078;
_ _ H') . (HPO?™
(H,PO,]
2 3 [H") - [PO]’] |
HPO; =—H"+ PO , K= —————"—=5.10713,

[HPO2")




[image: image6.png]COBepIHEHHO aHAJIOTUYHBIM 06p8.30M 3AMHCHIBAIOTCA KOHCTAHTEI
Jucconanun OCHOBaHMIl, HATIpUMED:

et _ _(Li'] - [OHT] _
LiOH = Li* + OH", K, = o — 0,44,

roe uanekc b (basic) o603HadaeT OCHOBHON THUII AUCCONUATTHH.




[image: image7.png]Ecau B pac'rBope IIPHCYTCTBYET HECKOJIBKO 3JIEKTPOJIUTOB, TO MEK-
1y HAMM MOTYT NPOTEKaTh DeaKkIUH, KOTODEIe MAYT MPAKTHHECKH 10
KOHIIA B CTOPOHY 006pa30BaHMA: ) 0CAAKOB; §) ra3os; B) cJ1a6LIX 3/1€KTPO-
JTUTOB.

IIpumepHL
a) O6pazoBaHue 0CAfKOB.

BaCl, + Na,SO, = BaSO, i + 2NaCl.
ITonHOe HOHHOE YpPABHEHHE:
BaZ* + 2C1- + 2Na* + SO; = BaSO,d + 2Na* + 2CI",
Coxpamniesnoe HOHHOe YpaBHeHHE:
BaZ* + SO2 =BaSO,!.

6) O6pasoBaHue ra3os:
CaCOy, + 2HC] = CaCl, + CO,T + HZO

HJIn .
CaCO, + 2H* = Ca?* + CO,T + H,0.




[image: image8.png]L
NH,NO, + KOH = KNO, + NH,1 + H,0,

nm

NH; +OH" = NH,T + H,0.

5) OGpasosamme c7aGkX SMEKTPOMHTOB (BOAE, CAAGHIX KHMCIOT
M 0CHOBAHMI, KOMILTEKCHBIX COEAMHERIH).

HCI + NaOH = NaCl + H,0,
wn
H*+OH- .0
2KF + H,S0, = K,S0, + 2HF,
e
F-+H* = HF.

(Ananoruunas peaxnus ¢ KCl B BOZHOM ACTBODE He WAET, HOCKOALKY
HCl — CHIBHAS KMCTIOTA ¥ He ABIAETCS CIAGLIM SNEKTPOTHTOM.)




[image: image9.png]'B HeKOTOpHIX clyyasdX BO3MOXKHA XMMHUECKAS PeaKIus B PACTBO-
pe MeXxay copio M Boaoit. BaauMogeiicTue coieil ¢ Bogoii, B pesynnTaTe
KOTOpOro 06pasyoTca KUCJIO0Ta (KUCIAA COJIb) MM OCHOBAHUE (OCHOBHAS
COJib), Ha3bIBAIOT 2UJPOAUIOM.

PacCMOTPHM IIPOLECCHl, TPOTEKAIOIIHE B BOTHBIX pacTBopax coJjeit
CJIefYIOIUX THIIOB.

1. Ecnn conb o6pa3oBana CHJIBHBIM OCHOBaHMEM M craboil KHCJIOo-
Toit (Hanpumep, CH;COONa), To B BoAHOM pacTBOpe OHa ANCCOIUNDPYET:

CH4;COONa === CH4COO~ + Na*
¥ OCTaTOK c1aboii KUCIOTH CTPEMHUTCS 3a6pATh NPOTOH Y BOJHKL:

CH,COO™ + H 0 === CH LOOH + OH".




[image: image10.png]B MoeKyASpHOM BU/e 3TO yPABHEHYE HAPOIN3a BHIIIAUT TaK:
CH,COONa + H,0=— CH,COOH + NaOH.

[Ipu pacTBOPeHUH coJeil MHOPOOCHOBHBIX KHCJIOT IMAPOJINS npoTe-
KaeT CTYIeH4YaTo, HanpuMep:
Na,S + H,0 +=—=NaHS + NaOH

(8%~ + H,0 == HS™ + OH"),
NaHS + H,0 == H,S + NaOH
(HS™ + H,0 == H,S + OH").

FHJIPOHHB mo BTOpOﬁ CTyIeHH IPOTEeKAaeT B 3HaUYUTeJbHO 6oJee ca-

60i1 cTEele !, Y4eM 1o IepBoil.
T akuMGpPa30M IPH PACTBOPEHWH B BOJE CONM CHIBLHOrO OCHOBA-
HuS ¥ caaGoit KHCJIOTHI PACTBOP mHpuobperaeT IMIENOYHYIO DPeaKiuIo
BeJlecTBHE THApoIu3a. YeM MeHbIle KOHCTAHTA AUCCOINATINY KMCJIOTHI,
TeM cHJIbHee paBHOBecHMe THAPOJH3A COJNH 3TOH KHCJOTHI CMeEIeHO

BIIP&BO.
2. Conu c¢naboro OCHOBAHHA U CUJIBHOM KHMCJIOTHI (Hampumep,

FeCl,). B pacTBope aTu cOIH IUCCOLUUPYIOT:
FeCl, == Fe2* + 2CI".
2
OcraTok caaboro ocuoBanus Fe?' cTpeMuTCs OTHATE Y BOABI HOHBI

OH-. I[Ipomecc MOMXeT MPOUCXOAUTD B BE CTAANN.
' FeCl, + H,O0 == Fe(OH)CI + HC1

(Fe2* + H,0 = Fe(OH)" + H"),
Fe(OH)Cl + H,0 === Fe(OH), + HCI
(Fe(OH)* + H,0 == Fe(OH), + H).




[image: image11.png]Tuapoau3 o BTOPOM CTYIIeHH MPOTEKaeT B 3HAYHUTEJIbHO O0JIee cia-
Goii cTereHH, yeM 110 TIepBoii.

B pesyiabTaTe TMApDONH3A cojei cnaboro OCHOBAHHS M CHJIBHOI
KHCJIOTH PACTBOP IpHOGpeTaeT KMCIYI0 peaKiuio. YeMm MeHbIE KOHC-
TaHTA AMCCOLMAIIMM OCHOBAHMS, TeM CHJIbHee PABHOBECHE THAPOIH3A co-
JIM 3TOTO GCHOBAHMA CMeIlleHO BIPaBo.

3 Couau cnaboro OCHOBAHUSA U cnaboii KucaoTel, HanpuMep Al,S.

[Ipu pacTBOPEHNH B BOAe 3TH COJIM, KaK MPaBUIIO, TUAPOJUBYIOTCA TOJI-
HOCTBIO C 0Dpa3oBaHHEM cnaboif KuCJIoTH 1 caaboro OCHOBaAHUA!




[image: image12.png]ALS, + 6H,0 = 2Al(OH),+ 3H,S.

Peakuusa cpegkl B paCTBOpPax NOTOOGHEIX coJieil 3aBUCHUT OT OTHOCH-
TeJNbHOH CHJIBI KMCJOTHI U OCHOBAHHUA.

4. Cont CHMJIBLHOTO OCHOBAHMSA M CHJIBHOM KHCNOTHI (Hampumep,
NaCl) He rufponn3yoOTCs, M PACTBOPHI 3TUX CONEll NMMEIOT HellTpalbHYIO
pearknuio.




