- XUMunuecKkme paBHOBecUsA B pacTBopax

1. KucnotHo- ocHOBHOe ( NnpoToanTUYecKoe ) B3aumoaencreme

H,0 + H,0 = H,0* + OH-

K, = [H;0*][OH"] - voHHOe npounssepeHue Boabl, 10-14

) [H;0%][An"]
HAn + H,0 = An" + H;0* K.(HAn) = 3[HAn]

An™ - conpAXXeHHOe ocHoBaHUue K',(An’) = K, / K,(HAN) - KOHCTaHTa OCHOBHOCTU

= KOHCTAHTa KUC/IOTHOCTU

B +H,0= BH*+OH" K,(B) = [BH[]B[]OH_] — KOHCTaHTa OCHOBHOCTHU

BH*- conpsa)XeHHasa Kucnorta K'.(BH*) =K, /K (B) - KOHCTaHTa KUCNOTHOCTH




PacuyeT KOHUeHTpauum NOHOB Bogopoaa

1. B pactBopax CUMbHbIX KUCMOT U OCHOBaHUM

Kucnorta [H'] = C(HAN)
OcHoBaHue [OH] = C(KtOH)
Mpumep.

PaccuuTtaTtb pH B pacTtBope 0,01 M HCI.

HCl - cunbHaga Kucnorta, cnegoBsaTtenbHoO, [H] = ¢(HCI) = 0,01
Monb/n.

pH = -lg[H*] =-Ig 102 =2



2. B pactBopax cnabbix KUCNOT U OCHOBAHUM

OaHoocHOBHbIe Kucnotbl (HAN)

H*][An~
K_(HAn) = %

[H*]= /K, (HAn) - C(HAn)

MHoroocHoBHble Kucnotbl (H, An )

[H*] = \/Kalc(HnAn)
OcHoBaHuA

BH*][OH™]
[B]

K,o(B) = . [BH*] = [OH"] [OH]?=K,(B)- C(B)

Kw

[OH]=/K},,(B) - C(B) [H'] = J/Kp(B)-C(B)

: [H*] = [An~]; [HAn]=C(HAn)-[H*]; C(HAn)>[H*]; [H*]? =K, (HAn)C (HAn)



[dpumep. PaccuutaTtb pH B 0,1M pactBope CH;COOH.
K,(CH;COOH) = 1,75- 10~

CH,COOH = H* + CH,COO"

_ [H*][CH;CO0" |
K,(CHyCOOH) = “r-e8oh
[H*] =[ CH;C00" ] [ H*]2 = K,(CH;COOH) C(CH;COOH)

[H*] = /K, (CH,COOH) - C(CH,COOH) =+/1,75-105-0,1=1,32-103 -

pH =-lg[H*] =3-0,12 = 2,88



3HaA BeAnunHy pH, MOXXHO paccunTaTb KOHCTAHTY KUC/IOTHOCTU
( ocHoBHOCTH)

Mpumep.

PaccuntaTb KOHCTaHTY OCHOBHOCTM pacTBOpa rmapasmHa ¢ KoHueHTpauuei 0,5 monb/n
v pH =10,83.

N,H;, + H,0=N,H,* + OH"
[OH"] [N,H.*]
[NyH,]

Kb(N2H4) =
pOH=14-10,83=3,17;, [OH7]=1-10% =6,76- 10* monb/n.

[N,H, ] =0,5-6,76- 10 = 0,49 monb/n.

[OH] [N,H,*1 [OH]? (6,7610~%)2

Ky(N,H, ) = IN,H,] ¥ [N,H,] ~ 049

=9,3-107.



3. B pacTtBopax kucnsbix corien tuna NaHAn (amdonutoB)

Onsa conn, obpazoBaHHON ABYXOCHOBHOM

KUcnotoum H_An
?HAn_+H20 =H30+ -+ Anz_

HAn_+H30 =H2An + Hzo

[H*] # [An*7], [H]= [An*T]-[HzAn],

K,,[HAn™ -
Ant] AL gy g A
a1
.1 _ Kay[HAn™]  [H*][HAn]
A= H*] K,

W] = K, (HzAmK,, (HyAn)



Ana conn, obpasoBaHHOU TPEXOCHOBHOMU Kucnotoun H;An:

Ecam conb o6pa3oBaHa No nepBoun CTyneHn guccoumaumm
KMUCNOTbI,

[H] = \/Kal(HgAmKaz(HgAn);

Echu conb obpaszoBaHa No BTOpPOM CTyneHn gmccoumaumm
KMUCNOTbI,

[H'] = \/KaZ(HgAn)Kag(HgAn);



[dprmepbl.
Paccuutatb pH B BogHOM pactsope NaHCO,.

K,;(H,CO;) = 4,5 107, K,,(H,CO3) = 5,0 - 101

[H*] = ,/K,,(H,CO,)(K,,(H,CO;) =/4,5-107-5,0 -101=4,7 - 10°,
pH= 9-0,67=8,33

PaccuutaTtb pH B BogHbIXx pacteBopax NaH,PO, wu Na,HPO, .
Kal(H3PO4) = 7,1'10_3; Kaz(H3PO4) = 6,2'10_8; Ka3(H3PO4) = 5,0'10_13

NaH,PO, [H*] = /K; (H3PO,) K, (H;PO,) = /7,1:107 - 6,2-10°  =2,1 - 10°,
pH= 6-0,32=5,68

NazHPO4 . [H+] = \/KZ (H3PO4) K3 (H3PO4) = \/6,2’10_8 . 5,0’10_13 =1,76 - 101

pH = 11 — 0,25 = 10,75



. 4. B pacTBOpax rMapoauUsyIoLWUXca conemn

Conb 06pa3oBaHa KATUOHOM CUILHOIO OCHOBAHMUA U AHWOHOM CNaboUn KUCNOTDI

(CH,COONa).

An- + H,0 = HAn + OH-

_[HAn][OH™] _ _ Rw g _
o= [An—] = Krnap = Ka(HAn)_Kb(An )

[OH™]?

[An"] =C(ktAn);  [OH"]=[HANl; Koy = iicgan

2 _ |KwC(KtAn) _ - - - . + - |[KwKa(HAn)
[OH] = \/KmﬂpC(KtAn)— < cian ~VK@An)C(AnT) ; [H] = \/ .




[ J
Conb o6bpasoBaHa KATUOHOM €/1aboro OCHOBaHUA U aHUOHOM cunbHOM Kucnotbl (NH,Cl)
(H] =\/KWC(KtAn)

Ky, (KtOH)

Conb obpasoBaHa KaATUOHOM cnaboro ocHoBaHMA U aHUOHOM cnaboi KUCAOTbI

( CH,COONH,)
[HY] = \/Kl?Ka(HAn)
» (KtOH)




flprmepbl.
PaccuutaTtb pH 8 0,1 M pactsope CH;COONa.

K,(CH;COOH) = 1,75- 10°5 .
CH,COONa + H,0 = CH;COOH + Na* + OH-

[H*] = [KuKa(CHsCOOH) _ \/ 10-14.1,75-10°°
c(CH;COONa) 10!

pH=9-0,12 = 8,88
Paccuutatb pH B 0,1M pactsope NH,CI.
K, (NH,OH) = 1,75- 10°°
NH,Cl + H,0 = NH,OH + CI- + H*

4 - [KwC(NHCD _ [1077%107__ .
[H ]‘\/ k,(NH,0OH) + 1,75 105, > 10

pH=6-0,88=5,12

=1,32- 107,




Paccuutaute pH 0,01 M pacrsopa CH;COONH,.
K,(NH,OH) = 1,75-10"°
K, (CH;COOH) = 1,75-107>.

[H] = \/waa(CHscoom ~ \/10—14-1,75-10-5

e =104 .
Ky (NH,OH) 1,75-10°°

pH =7



5. bydepHble pacTBopbl

Cnaban Kucnorta 1 ee conb € CUIbHbIM OCHOBaHMEM (CH,COOH +
CH,COONa)

1 C(HAn)
[H'] = Ka(HAn)C(KtAn)

Cnaboe ocHOBaHMe U ero cosb € CUIbHOU KUCNOoToun (NH,OH + NH,CI)

iy C(KtOH)
[OH] = Ky(KtOH) o

Cmecb Kucnbix coneu (NaH,PO, + Na,HPO,)

C(NaHz PO4)
C(Na;HPO4)

[H*] = K,(H; PO,)



Flpumepbl.
PaccuutaTtb pH B pacTBOpax, COCTOALUX U3:
1.0,05 MNH,0OH 0,05 MNH,CI. K, (NH,OH)=1,75-10"

2. 0,1 M NaH,PO, 1 0,05 M Na,HPO, .
Kal(H3PO4) =7,1-10%; Kaz(H3P04) =6,2-10%; Ka3(H3P04) =5,0-10'13

CNH,0H)_ 4 5. 405 .05

— 5. .
C(NH,CT) 0.05 1,75- 10~ ; pH=14-4,76=9,24,;

1. [OH7] = K,(NH,OH)

C(NaHPO,)
C(NazHPOy)

2. [H*] = K,(H; PO,) =6,2-10%; ) 0.05 12,4 -10%; = pH=8-1,1=6,9

O



3agava 1.
Paccuutatb pH B 0,1 M pacTtBOpe mypaBbUHOWN KNCNOTbI.
Ka(HCOOH) =1,8-10*

3agava 2.
Paccuutatb pH B 0,1 M pacTtBope btopunaa HaTtpus (NaF).
K_(HF) = 6,2- 10"

3agaya 3.

PaccuuntaTtb pH B pactBope, coctosiwem n3 0,02 M CH,COOH m 0,01M
CH,COONa

K_(CH,COOH) = 1,8- 10°



