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111, A3} ¢47]9] Ao]
(1) o2y g20] Aol
204 oleststo] 24 o &(H)S Wsow A, 2418 ol &(0H )2 Usod @ort.

11.2. pH
() gl A5 olest
2% 22 230 oleatstol WL o] 20] o312 AFE olest 442 UEr 4 9k,
H,0+ H,0=H,0 "+ O0H "~ K, =[H;07][OH ]=1.0x10"" (25°C)

w

(2) pHY A9} : pH =—log[H ]

(3) /g2t pH

A pH<7 =X : pH=7 7] : pH>7

11.3. o] 2%t 44

(1) Abat @719) B8
7ol 71 SolA Ao] YA o] 2atshi, ORatolut oz 2T o] 2akict
7P © HF 2 A9Jst ergAlstaa, HNO,, H,S0,, HCIO,

797] : Be,MgZ AT 1, 25 249 2482

orAt © RCOOH, HCN, H,CO,, H,S

oFd7] : NH,, RNH,, oFto] el

Ao olest A2 K, B719) o8t 4SS KQ T oRitelut ofels|: 5% olst o] 2ataict.

oXx.

[e]
A E= ol2std o pHe 1TA ol2stof] s 2H B2 ASPAL A
St =tk /G > K01aL, oA AHY] F& Al olest e K= KX
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11.4. g9] 7t4-=af
(1) =4 =& mg7]e) 7

T
K, ¥AZH dETH

e A7l 2%

ofatoe] melz|u ofdv]o] mate ZolA JlaRslS o 4 olth omtel oledl Aas Ko
o 1 me7)e] oledt A% Kot 2O| AHoledt A% Aolols K, X K, =
Rl HAO] 7] A~ 9] 7b3E8) ¥he : A~ +H,0 =O0H +HA
(2) ol 23} Aot SgoolA el oy
oJoleo] Hvlet gol2o] Mt A7)g vlwsh 2 | AP MK Ho=
11.5. Aol AP71of] = 7IAl= 82
(1) 2% ohdxle] 3
Ao A7ls FEA olsor |EE 4 Sl F2 & da9 24 g
AHR7F A= Al

H

/.

H—0:----- H—X
2 oyx] : H-F H-Cl H—Br H-1
567 431 366 299(kJ/mol)

Aol A7] HF < HCl < HBr < HI

[e]
Aadtol A PAHE Abao] AT Sart oldsl ARICH FAA o]FE ikt Sol o]

473
AshS wlEAfekste] PFsHA REE7] miZol

E
of AUT Ah 47 BLAE HAY]Y SHGE HBHAT| DR ]
O O
[ |
I I
o

@)

ol staR mAto] |77} At} A7} 2 LxE2 ubs A 9lon
YAl 4 Qlo] AAke] A|717F A

) o}
7 / -
H3C— B H3C—C H3C—CH20
\O_ \
(59) (&3 arh)

Ate] AM|7] © CH3COOH > CH,4CH,0H
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1. =8 B -

:

L AbEE ¢7le chersbl Aojsteh. At @vlo) gt oot wals) e AY & &4
o9
@ ofU9Ar £800JA 418} o223 st 22 A7)z Hojdic

@ oyl stut @7lo] heh Aol 2EMolATt HHF 4 glck,

® BRlxEE-29e0 Aut @7] Folk WAt o5 olsf P

@ 2ol2o] Aat ¢7] FoRE UEE AAHS Yolst 22 A Wt 222 @Ulet ¢

2. 22 A& o]t ¥re2 Foll o2t o] BFEZ ol
H,0+H,0=H,0 " +0H K,=1.0x10 '(25°C)
o] gtgo tis o& HY & & A7
O 257t =545 K2 571-o
@ %o ¥AIglo]l pH=7.00]H F/dolct.
® = FAe FEAE wop G720k AFgsich

[e]

@ 25°CoflAl pH=6.091 FAF 1.0mLo| 5F542S €0 100mL &40 2 gh=H pH=8.00|t}.

. 22](Brensted-Lowry)ol] Jst Atat @7]9] 7jd o] FAHsto] &3
st QlopAIxtA Ato] o5 141 So|c}. £E8 7129 [Fdh
I F

= AN

Q7]0] A7 o ofshact.
@ ®A719 TK, e K, x K, =K, o] Q5] & 4 9t}
@ K19 o] AL 1 2800 pHE AR

@ HCle| #YG7]+= "Cl™ ol

4. H,SeF HS ™9 A, Zte z+2F 1077, 10 "o|c}. 0.1M H,S 8980o] pH:? [Fd]
® 10! @1 ® 2 @ 3 ® 4

_7‘|_

N

o



5. 0129 BASS 2220 A/ISIEL W, Ao WakAL & Ut o= AL AL £

KCl, FeCls, NaNOs, CaCOs, LiF, NH4Br

® FeCl,, NH,Br ® FeCl,, CaCO,, NH,Br ® FeCl,, NaNO,

@ KCI, NaNO,, NH,Br ® CaCO,, LiF, NH,Br

6. o}

glo

Ar-907] whSo Thgt 4 sher] W g Bejet BELI

(?h H,S(aq)+H,0(1)=H,0 *(aq)+HS ~(aq)

(4}) CH,NH,(aq)+ H,0(1)=CH,;NH; (aq) + OH ~(aq)

@ (), () B5ox =& Atoz ZrQSIR|E b1 dV|2 AL51R| & ober},
@ 22 (7HoAE F7]12 (oA= Ato 2 A-25irt

® & ChlME Ao (holE 47z Aga

@ H,SY CH;NH,= =04 Atoly @717 & 4 gl

7. A G710 it s 2719 29 F &2 Jlo] 2F AR oA 27 [H/3 o]

w7] 7} Atsl o] 2(027)2 OH Erot Zgrjojmz 23} A wreste}

. HCLS 7patolog gis} olex 7eiv]olrt.

t}. 0.1M-NaOH £8-989o] pHE lo|C}.
g, @7]o] sgoe M5 HEdn
of. Ae Alg Azl A2 Wsts oz,
@ 7} @ . of ® 7}, 2. o} @ . 2, o}

dolo] At HAO] =7t 0.020M &42f pHRLO] 5.000]t}. o] 4o} ofest (K, ez &

ey
!

w rlo
>

o
X

10°° ® 4.0x10° ® 5.0x10° @ 6.0x10°
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1. 8% B3

ofk

;A 7|

—

9. 25°ColA thg 7 88O pHYS vh=Al e 2127 (T, 10g2=0.30, log3=0.48=2 74kttt

| (a) 0.20M HBr (b) 3.0x10 'MKOH  (c) 5.0x10 "M Ca(OH), |

(@ (b)) (o) (@) (b) (c) (@ (b)) (o)
® 0.70 10.48 9.70 @ 0.30 10.48 10.00 @ 0.70 3.52 4.30
@ 0.30 352 430 ® 070 10.48 10.00

10. 0.010M H,CO4(K,, =4.0x10 7 ; K,, =5.6 <10 "")o] &AJ5}l= CO;S 9] w0} 8oHo] pH
2 vt27 JErd 227 (&, 10g2=0.30, /40=6.30]c}.)
@D 4.0x10° 7, 6.40 ® 5.6x10 ', 4.20 ® 4.0x10°7, 4.20

@ 5.6x10 ', 6.40 ® 5.6x10 ', 5.60

[11-12] We]Q(C,HN)2] o] 3}
.(

P 25°CoAl K, =1.8x10 "olc}t. ma]d 0.40M 48080
disted o2 =30l gstoizt 1

A
o
o, log2=0.30, log3=0.480]c}.)

11. § £890] pHE Fopelz}?

@ 8.48 ® 8.93 ® 9.43 @ 9.78 ® 10.43
12. g8tm=|d s 0.1085 =0l %0 500mL §A5 P=8lS o of &9 pHe FoelZH?
® 5.96 @ 4.60 ® 3.48 @ 2.98 ® 1.78

utk
e

13. 5%7F 2& O 4t9] A7l ogst afle= o
S== 27 el A2
® HF > HCl > HBr @ HOCI > HOBr > HOI
® CH,CO,H > CH,CICO,H @ CH,CH,CH,0H > CH,CH,CO,H

ook
o
tlo

otk os & Y AVlIE #
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zect o YALE Fol 97|

® H,S, HS™ ® H,S, H,07 ® HS™, S?*°
@ H,0", OH~ ® HS™, S*7, OH~

&9 pHE Alitstoi=t.

15. 25°CoIA CeH,CO,HO K, =6.0x 10 *o|c}. 0.100M C4H.CO,Na

t, 1log2=0.30, log3=0.480]|c}.

® 5.39 ® 8.61 ® 9.48 @ 10.78

wMBgo HA A7) &0 i3 AT &9 HES %2 UEhd 5 9ot

16. 4 HA9| 3f2] wnge
[HA], = 0.040Mo] thate] 4k HAO| ol@s}t 447h K, =4.0x10 Pola} & mj o 4t9] 52
W ge Hnjelr}?

® 1.0% @ 2.0% ® 4.0% @ 5.0%
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o]iL, ofmj
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obat

I

o
b

oF7
L

[H;0 "1[A 7]
[HA]

i
elc

[HA

. HA+H,0=H,0 "+ A oA K,
(A~

D}—%

Al
=
o Ae

e
o]iL pH=pK, +log

(0]

of g Aot AREt
»g

(A ]

[HA]

+
o

o
A

oluolA @7|7 AIEW HA+OH —A +H,08 @7]7F AA= 0] pHot

7] HA/A™ 2 o]20oj7l 5 &olo] oBojA] Ato] 7=l A +H —HAo| w2} At

yge:]
a

P
A
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o] A|AEAL,

1

2 pK,=pH-log
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A HA© olest
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12.2. Henderson-Hasselbalch
(1) Henderson-Hasselbalch Al
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L
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__01_
ToT
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ofo
__%
o

2 9lth

1S o pH ¥l

I8

ejFollA A7t

=2

oA Attt 718
10:1 Y 2ollA
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) 0.10M HCl 10mLoj 0.10M
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12.3. pH
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= ALk
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. 29Jo] AF H,A 4809 0.10M, 20.0mLo] 0.10M NaOH 48oog =
olo tigt th3 MY F &2 H2? o, 25CoA H,AQ o]2dt a4t K, =2.0x10 °
K, =1.0x10 0]1, log2=0.300|c}.

©® H,A+= 0.10Mof|A] &518] o] 2atsttt.

@ pH 9.0 = 7Fegslo 95l Na,A7t = A3 gt

® & Fato] ZQst NaOH 48949 fmj= 20.0mLolt.

@ H,A+ °fito|loz Fstof AH|E= NaOHE= H,SO,¥tt T

!

® pH 7.0014 ZER}5t= 3terEo] v]lg2 H,A:HA :A? =50:1000:10]c}.

2. $AAHH,C,0, - 2H,0,126.0g/mol) 0.252g5 F3tAl7]+ o] "Hagh 0.1250M NaOHO| ]
£ dujizte &, 28 g4stn o4

® 16.0mL @ 20.0mL ® 32.0mL

@ 40.0mL ® 48.0mL

rx
19
o
B
rlr
Ho
>
ot
o€

3. ofM|EAHHC,H,0,, K, =1.75x10"°)0] 0.100Mo] 1, ofN EANYE &(NaC,H;0,)0] 0.050M¢!
28Mo] [H'] 58 A4tstolat,
D 5.29x10°° @ 2.89x10 " ® 3.50x10"°

@ 1.32x10° ® 7.00

4 THS B HCOIE AAED, HSole AMEE AL o Zeke
(D Pb2+,Cd2+ @ Mn2+,F62+ @ Pb2+

@ Mn2+ @ Fe2+
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5. BaS0,(233g/mol, K,,=1.0x10" ") 1.0mmol& & 10.0Lo] ZLStAIZIC} =X]

L BaS0,9] L Anfelr}?
0.

® 0.0021g ® 0.021g ® 0.21g @ 2.1g

D C,H,0H ® CH,COO0H ® CH,NH,

@ CH,CH, ® CH,Cl

7. Thg2 of® ofoji=ito] pHof| ma} o] 2o EAjst= FEIS LERA ZlolTh

B B
i 4 .. c.
*HN COOH ‘71 *HsN feelon A HN™ €00

Concentration

olof tet 4

Fog &2 A2 A=d”
@® pH7} 1.0¢1 &AM =2 & 2
® pHoj| T2t oto At zwiterionC 2 &A|E 4~ QIct,
® pH7I 13.091 &AM 7H ARt 22 IR ol

@ ofo]Ar2 Arojnz Frioet FstA vEg-etet.

® Rt @G0l ofulieAte o]gfga} Atolct.
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5

goloz AHg A
olgx| ALE3
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nE
Mo
P

8. x5 wal KOH £89% 100mLE |5t 0.10M H,SO, EZ
ot 23 AL st Aer w2 go] Sol7F dRES AUA HRoh
o] 60mLo]x, pHE Z7AstY 2.001tH x7] &M KOH s=+ °f 4ot
[ZJHh]

® 0.05M

& K] of
@ 0.08M

H,50, AR

712
® 0.20M ® 0.15M

@ 0.10M

9. [CH4CO,H] =0.25M ¢} [CH;CO,Na] =0.10MQl 48988 7H7F 50.0mLA] &3
o] At}. o] &MY pHE Aupelrt? ©, 25°ColAl CH,CO,HQ| 0|23t A4 81077
o]l log2=0.30, log3=0.480.2 ZHAIStC}.

@ 4.74 ® 5.04 @ 5.22 ® 5.52

® 4.34

tlo
[
4n
Kl

A 0]
T

sk
rr

g0z Ag

mlo

L= oS 7+rO Hy
—I‘"g‘—na 7Et —r‘”qi }*le

o &4
2 7]
(b) 0.10M HF + 0.10M NaOH

10. B7]of| A

(a) 0.10M HF + 0.10M NaF
(d) 0.20M HF + 0.10M NaOH

(¢) 0.10M HCI + 0.20M NaF
@ (a). (c). (d)

89 100mLofl st ®7]e] HdT
5.0 <10 0] 1 log2=0.300]C}.)

11. 25°CojlA} 0.20M HCNz} 0.10M NaCNOo & o]
%2 22 712 wt 12W? (T HCNQ| 0|3} Asl K =
2 7]

pHE 9.0001ck
2~ 100mLE o] 3]AdstH pHe= 4.500] Fct.
ol2ofzl goUu} pH7} Ztt.

C. 0.50M HCNL} O.25M NaCNo &
® 71, L ® 7, .

@ 7 ® c
dorlzr? (&, 25°ColA

12. [HCOOH]=0.25M, [HCOONa]=0.50M¢ &3
HCOOHO9] o]&3} At K =2.0x10 ‘o] log2=0.300]c}.)
® 3.70 ® 3.30 @ 3.00 ® 2.70

[
o
ofo
)
2 T
o\)i
ﬂ.l

® 4.00
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13. Henderson-HasselbalchAl-& oj® Atoju} 7|9} Ho] AlQl &0oHo] pHE

sich of Alo] chat The AW & &A1 gk 2127

opitt 1 #ely] U, oFdvlel 1 mate] o goto] M gsty] 4ch

B R 4

FAht & G719 7t 1:190 &0l pH =pK, HAF it

® ©® 0 ©

T

Kkol #AR0] ol pHOlME &% A8 3t ¢F 842 s

a

14. 25°CollA4] 0.10M t|&olTl(CH3;NH,) 20.0mLE 0.10M HClz2 A7gg 03 A4

U pHOlA ¥hgol WRE T 1 pHe| o 8L TreL o R8Ik

A7 (&, tgotl9) o] 23} ot A, =4.0x10 ‘0]1, log2=0.300]t}.)

@ #sPdolA pHE 5.800]c},
@ FAloFoRE Wk metaQlo] K sir)
® @At 10.0mL 99e T pH = pk, BA7 st

@ ¢ S0 ARshs F4b o= 20.0mLEC Ao

15. AgNO,t Zn(NO,),0] 4

S F e e

go] 9l ©, & o] ofel of

’ L

re
+

16. 4.0<10" *M BaCl, 100mL®e} 6.0 10" ‘M Na,SO, 300mLE A<

AF

o

o £0] & Ba®" Z4%E 4.0x10 *molo|tt,
{8 0] & SO B4% 4.5%x10 *molo|t},

HAS uf WS A% Q> K082 o] At

sp

® ©® ® ©

T gHoA doju= &

g2 Hh2A] st 2122 o, BaS0,9 &y Ape A, =1.0x10 'Yojcth
H

3ol 28
o 98
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17. At 20l Rleg A4e K, =1.0x10 *ojct pH 7.091 €% &y} pH 4.09
%5 oA ZH &£o] Ad20]F o]0 Fr= 27 HolQlyf?
D 1.0x10 M, 1.0x10 *M ® 1.0x10 M, 1.0x10 M

® 1.0x10 M, 1.0x10 *M @ 1.0x10 *M, 1.0x10 *M

18. pH7} 10.0¢1 &#F &¥= NaHCO32F Na,COy5 o8 WalAl ¢t s2s o9 =4

st E70=71? H,C0,9 o]fst Aae K, =4.0x10 7, K, =6.0x10 'oJc}
@ [HCO;]:[CO;1=3:5 @ [HCO;]:[CO}]=4:5

® [HCO,;]:[CO27]=5:4 @ [HCO;]:[CO27]=5:3

19. AgCl2 =0l & =A] %=

A= =Aoltt. AgCl 0.010&5 = 1Lol =9 YAHZ o AgClY
2831 =(mol/L)e AuiQlzt? o, 25°ColA AgCle] &sieg Aae K, =2.0x10 o|1
J2=1.40]t}.

D 2.8x10°° @ 2.0x10°° ® 1.4x10 ° @ 7.0x10 °
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