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L5131 8T 3R E R ,
(1) CH;COOH(N+20, (g)=2C0, (g)+2ZH.O(DAH, = —E870. 3 H;”mclé

(2) Cls)+0p(g)—C0; (g) A H;=—393.5 KJ/mol
(3) Hzfg]+%Dgfg]=HgD“] AH;——2B5. B kJ/mol
AT E T iR R B E L

ECs)+EH (g1 +0; (g)=CH;COOH
(8] AFEALEFRANEE, M@K (1) 25T
5 MY FHEEE, aHES), (2 &, 3) RERL 2, FH4
ittt o e st ks = AT BLECR R R R e



IE ) F 20, (2 =200 (27 AH, =787 0 ki mol

2H:(g) +0:(g)1=2H,0() AH;=—571. 6 k]/mol
+1 200, () +2H ON=CH; COOH(11+20; (2] — A H, =870, 3 kI/mal
2001 +2H (g1 + 0 (g1=CH;COOH( AH=—4EE. 3 k]/mol

0

. FE I EC(s1H2H (2) 0 (g 1=CH;COOH 1) B & B #4# — 488, 3 k]/mol,

L25mal Cf O, P REBEERCD:., HHELHE?
2 mEBEE R Y, FEMAREA, THEED 1000 k) BE?
O DG O PREMEERE SO, MY TR RE., (12 SHBEN.
4. 1.00 g CH, R B HEARFESKHCO,, e ss.6 k]l BB, (1 CH, gafEs
S. 2 00g CeH R HERESAFCO, ME 9.6 k) HE. 300 mal C:H: B2 EERY
£ HEr REEAMEMENCH MG H, BHSEAEREARES?
B, MH: (g2 ErE NG (g8 H:.O(g). 2H

L)

(] HEKE>+%DEKE>_HED(E> AH=—241.8 k] fmal
(23 %Nz (E3+ O () —NG (gd  aH=33.9 k] fmol

(3) 20 (g)+5 H, ()—NH,(g) AF=—a6.0 ki jmol

TR NH. (g HI R R

7.olkg AMEREARTHMTFEN2 200K HE. —BAETE LIk THNBEEITOL £E. NREFEA
BREFAS km, | EREEmMEFEMERORES L

B —TEEA D kg MARBEHEFRSEEDH 0. 2X10° k], WRIFEFBE 1 km BEFE 120 k]
EE. LARERTHESEFRARSEES 7

D ERPR LD ETEAASD ERPAHB DT, FHEIERPEREE. (1 ERERD
2.92107 k]3.

= o s _ LA R R
(BT BIPMHNE m)’(lﬂﬂ%}

I TRAETES I m® BENERNTHEELLDWMESR.

M BEFE k] A EUEEE k] M| BEFE S k] TEWEE K]
i & 7 X 10 d. 2% 10" EIr g 4, 3% 10" 1.8%10"
Eaik 3 BX 1D 1. 610" BEAE 2, 010" 1.5%10"

HESUMES WM THEMNESN. e n' . BRAZF S’ AHBEER s . BEA
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Hoan m®, MSENMIMARE, TelE 88

1, Ha—WSERARESEEREmmE ASMAEHLERET, ROHELH 0 0xI0 k) &
E. mAFEEABRAMAEENTHEENN L.0XID K. A TEARITRE. JASETA
it EMLEEB ML ESESHEREERE. TUEREHAELTNWAERFLR& L. WiRe
Fik.



Hy5EE

L hFEREdRrARFRE Ao EN T4, S ENSEART I EE F4t
RS ERY, ZFETFATL, BHEALE, EENEFSNMASRO RN AES
b,

2o FEREAR YR A AR E S AE, YHEES, AHEASTE, AT AHET,
BAEH kI/mel, BHREE AH0, BHEH AH=O0,

A AEAME AW AN EARE AN AN EFRL, YHAGEFRRE,
FEALEFRIAEAEILE,

(1) AW ENEFOES, wE 25T, 101 kPa FHETWAES, TFEHEE
Fo e 58 69 & 1%,

(2) EAWHEE WL EDMRE,

(3] AL EFRAFENRANNULETEREFERTS T8, LESERTHEZE
¥, T EFZoH, THERNLE, StEHEHFRAH, EAHFR,

4, BRATHHEMR, whpd, Pioh, RAS, £ 25T, 101 kPa i, 1 mol
WWERAMBARBTHAESPHFF LS AE, YHEDRAHRE R, B4
AR mel,

BB HAHBHEES AL TR, cRAEREFPMHGERNEEZTHNOALER.
EEEMEANEIZEERI oM, cWEZEAR, CAFEALSENEROT Y
HAmEF, SR ER&AHE,

E. S adfdd “NEAANAHARSAEF NS SMELTR, TS A&
MEmHELRY,

T.AMREE MRS, ST AtETFRS, THETN R A XA AN
i E,
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A2 Bz 8 ML -1l

s

i
i N i

3 - oy fa | L — £
Rl atE 1o L TE - =

Rt T A e R I — TR AR s @EiéﬁiﬁﬂﬁmﬁﬁﬂE%iﬁﬁﬁlﬁhiﬁﬁ?*ft@iﬁ
BEL, ERikErEadehETEER, -ﬂ:—*}*ﬁﬁﬂﬂmﬁift#qﬂﬂﬁ'ﬁﬂﬂﬁtﬂﬁﬁ'ﬂ%ﬁ%
Fa REFEVHEFIHEFRFEMATRE (BEE) | SR RREE (EF) iﬂft%—‘fi
AR (REWRETSERE R ZFEmy,. EiA R EEMEREN Yy, *
ERSRE. BTSN EE, FRDEEF R B FEE 2R E. iEﬁﬂ']ﬂ.ﬁ-ﬁH:ﬁE
HMAATE, ENAAFEEESIRT BT SR ERI-HE, IR E S ER R T Ee
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H:%Ji E?

 MFREMTE-RIAFE. ROFREE, ©1693

E2iETF, HE— T HTNRES (EE=0); HET—1THE ‘ ;
R/ MILEERE RGO AR R BRI T o e |
EHED, TR AER, SEEISES RN, T FesoseTRem -0 e
M aEEnE SRy KR EG R E T
BRI R AR, '
R LCNE AR E YRRy Y R
HERT, AEERBEEERF, BELALEHENE  AAEE raction rate |
LYV B B L LBV R DR R D :
| T

. &

EH o BTREEE,  BREEEUSERYERE, o R

R BEAEAL (B ) . L FORBTIE, 01 RRBIEIAEAL,

L MMEE- R, AR SRAEARNLIYE, FEF

RRRRTN,

mAh+ aB= p—‘f-+ ,]Z

ﬁmﬂ;)ﬁqq%%ﬁgqmgﬁgﬂﬁﬁﬁ: A (B, (YY) M
Z), MEREETRRT A,

Al 8B _ALY) A2
R my B £l Al Ayt

Tl
o, FEFASEHEY. sHEMNERK N:+3H: =INH;,
TGRS Ne BUVRHES B mol/L, He 9% SE 20 mol/Ls § min
S N BTN 6 mol/L, FERXE R N W a1k
hdm%ﬂn@n,ﬁmﬂﬁ%ﬁ&Fsmm
’ , R Ne BUVE AL O R T

TR

_ by _2mols LT e
il Mgl Rl By 0.4 mol/{L » min) ;

ﬁﬁfﬁ NH; it EF A RANE R EE R,
' WMNH;1=0.8 mol/ (L = min) .



a

e —1

C ﬂ:‘}

%

g:z::zm ~§1
Eaeeg “’”+t“ et |

E MENSHEEMEENST

1¢¢¢ﬁr+ mPhﬁﬁﬁi%ﬁTﬁﬁfi$

":Hz:'_ .
2. R — A5, HXH%ﬁﬁﬁﬁﬁwﬁifﬁﬁri$
MAETRRE, FHEL, BHLRFY BNZEAAHL LR

P F R A KRN R, EhLERRE R
AL B RO RSO R(BEE EYHE Y, RIS
ST — AL S U R R B A B R T B R
B A 7L L LR, 9 B A A 63 4 I C S PR
S GRS R ), th LR AR AR SR S S BT
B (AR B BT R . kBT UL, REU & B, S e
%), HYEGESRES, HHREBES, S5 Ty R
Yk S LEARNEEN, ANEEAASCREME Y
BV A % R RN B g E, |

TERE-AWEAFETEEOLR, FHALR, §
FANBEEETROAS, Hﬁﬂﬁ?ﬁﬁL¢iMﬁEaﬁ
TL Bl SRR BT i — IR,

SEHITEASEE, EAVANSEH 22 BHE
HAMNEAME), BB RS A EFT A H a0 mL
1 mol/L#40 mL 4 mol/LeysE, W ZFK 10 mL H, Fff
RSy u i, e R AT A,

i &E_ﬁf[ﬂ E\E&.ﬁ_l
min (mL=rmin” 2
1 mal/ L H. 50,
d mal/ L H, 20,

ﬁ&%ﬁ%ﬁriﬁﬁ%iﬂ%ﬁ%w%mka&rﬂ&
ok 3 S


1.2摩尔/（升·分钟）


e MOU(L:S)

| BE4AEREEERZA FET.
2, W FAERERE N, +3H, —2NH,, Y5 RAN.. H.. NH, ZW¥EET EREMEEN, &
MEEEZEST Zh.
L iESEA BEBTFEER 2 Lm%ﬁﬂgéﬁwiiﬂ%ﬁ
1+ Aer—20g

ERE#ESBI=F. MELHDLSmal, BAHD A mal, THD 2 mal, -
(1) BEAPMCRENEMESR TR EAEREZD( ),
(DAREES A REMNRPERT EREMERERN( ¥
(3) HEEMEBEREAREETEREAERETA( .
A, 0,025 mal fIL = =) B.0.O125 mal fiL = =)
C.0.05 mal /AL = =3 D.Do 1 mal fIL = =2
4, 28 ANH,+50, —aNO+6eH. D, FREFERESRA olNHD . o0, (N0, o(H.OVET,
M ESAIERE( 5

A, %TINHg)=nEDa} E. %T-EDa?J:TiHaD?’ A
C. £ (NH,) = u(H, O D, £ 0,3 = ANOD

S EEMESRPASEREEAC, EREHEERSRA sy, oB), oll)ET. 28 oA,
GEY . T ZEHBTER 20(B)=30A), 3 UC=2uB). MEkEETHETHC 3
AL 28+3B—2C B. A+3B=—2C
C.za+B—2C DL A+E—C


A

D

A

D

A

C

1比3比2

mol/(L·s)

摩尔/（升·分钟）
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%ﬂﬁﬁ:%li E%E’]Eﬂ?

¥ EEE G5 FAOAEHENER %, BILFAE
WHEARE, SHEE, UEBMELENSREE, BT A
U, EHERAEE, DA, B, KRR NRE
RGNS, RRNDEMLHFE, B¥ERS, HEN
R, FPRER, FEHNEEE, FEKRE SR E
. BEVREREELUELGEN, FHEALEARE M)
BEIS . BN T HUE R R o TR A . '

—. R EEEEN B

BALEF. o 8HwA 4mL 001 mel/L 8 KMnO, :ﬁ
., BEEA— X EFP A 0.1 mol/L H,CpO, ( BE) it i
2mL, R GEREFE NN, A7 — LW F P A
0.2 mol/L HeCo, i 2 mL, @ RiGMMEFFH M, |
Lo k4 T TR
KM, +5H, T O+ 3H, S0, =K, 50, +2Mn50, +1000, + +EH, O

do A 7 0.2 mol/L H,C, O\ & i D. 1 mal/L H,C,O\ & &
T AE
i
& it:
e —

TEER, AR TLO0 % M M e T |
WEERIER, AR, R Y
ANH, IR Y R e =

=, EEYEEEENER

: WESEG E-FRET, —EEE QRS
e A LR K AR, EHERET. BREAR. o F



S =hale & A R R e o S e S S e e S e S o e e S iR s R R S e o ey s e o S e o i e e o S e e o o e e e, S Sl

TEESE AN SRR SRR TR R T i
SRR BRERGUIERERASTEAEEDN WA | 8 s
W, BURENE WABAGEK SRS RSTHAE |4 =

TLEN BV L . 2

L B TEE, RESTENERE ERERLERESR
ARERE, BGARY AT RSB SMAEE. E8
920k 7t T SR S RS 0A A 1L BB R

B 2-2 [R5 4k 31 A2 Al BE A5 4 B B

=, B R ERE N

PO BRAXEFSE A mL O] mol/L Nap 50 FEAL
A S A5 mLO. 1 mol/L HoSO,; #EL®FFRARS
H — LR NaS5:0; 70 Ho SO, ik ), —EBARAP, 3
g ARk, BH-BHAE, FHESHHEE, ERY

VR e Y
LW G TR Y,
Nay S, 0, H, 50, —=Nag 50, +50, +5 § +H,0
. e bl e e 0. 1 mol/L MNayS O, 5 ml
d‘ﬂﬁ;&&mi 0.1 mal/L H: =0, & mL 0.1 mal/L He =0, & mL
T3
A i o

!__W—

T, TIAG— I
L WELREN, HMEHA R, AR R
e REIRER R,

B 4HY+4T" 4+ 0, =2L, +2H, O #5351 mol/L K1 &
. 0.1 mol/L HeSO, i 6 ik, BEAEHEALE :
e e e e et



WA AR

Ewn &

o, 3  ANE TR R

T ALK

&

o e FET BR BE A EE A Iy

BEFRSE  RAL R SE R R R A e —

th F A A LU AL 5 A B0 TR LA, S TR

| OREBARTCREENS B TEAHTUTHH, ATRE T ARMEOHEE, B
FERE ZANTROSREE s, o PEAEHETREYZE RS FN L L 2R L H

ek .
o o ) B R R T i, ERMNELHNIREARERSEIEFYHEBSRSTFIL

RIEE o Gy R L@

EREEWE 23 KR, RYAARA 5% S HO, X
IHELHALS GRS, CEFERAYRRYAL, A
BHAKREHRE TR, AR A ARERANAS E MO,
B, WA AESLARRA, FREM, ’

B 2-3  E4LA M E MR R R

bR LN 6 E LR R

tl 0,

oH: O+ +



THEE, MO, BBINE H,O, 4%, EH.0, #W 6
i, A S R T AT BB R R
MR E TR AA RS R G T A
B, A A B R, AN, DA 60 B AR A L IE 4
HFAFE —FERELREBERS TREEENER,
RS EEAAREEENS TONEAELEERE. &
ﬁﬁ@ﬁﬁ%%@ﬁﬁm%ﬁﬁﬁﬁﬁsEEE%@M&
iR

G A
[of T = i
- 47 3
= o

L EAERET A WA mL 5% HO, 6, B
H.O, % # 4 8 @ A 0.1 mol/L FeCl; #o CuSO, i & 4%
1mL, W# HO: 897 Mk %,

fra P 0.1 malf/L FelCls 0l malfL CusCy

Lk R N3

& it

L L AALRFFE A 4 mL 0,01 mol/L KMnO, i i #o
2mL 0.1 mel/L HeCoO, i BAKT —LRFIMA—H
# LA MnSO, BiF. X6 KHEE 5 Ko,

0.01 mal/L Kn),
A 0.0l malf L KivVin, fi L Ha oD
I L a L)
i 0.1 mal/L H, G0, i e
b0y, B

A B[4

& @
DL BALET. SAAImLER SR 2 MEK, BE

@ P a1 mL Zmol/ L 8% H,S0, i i (5 E i :
TahD), AF—LEEP AT mLEE, BF, NE, Kk O DAHBBER, NOELKE
R B A8 L RAES: ’

F &4 REAE. EREF. Bk EE . EREE. Bk

B & L&

g



氯化铁是催化剂

慢

快


R BAMNGEHAEE EFEHE  F LS T F i
| AEACAE A caualysis +4rtik, REEMATRRSREEENRILEE, ik

BAEH sclectivity B2, AR GE, BNEERLEESR MR R

WO . B PR T LS Tl PR E RS
Pk, TH ISR & ORS00 Y AL R . A B T AN A
it RIS RAE R, LR LRI REE
6T BRI ST g

BT ERLMFEZS, TERERAZERNNTLER
AR ERFE. WAELEER, RAAERE, AR, &
W, BiEG, BEAESY, B, MEEEERALE,
RN EEEEE, AARMNE IS FENEER
OB IR A £ BT e T iR LR IE i, BRAIEMR b R
FEETAER . BT T 402 47 6 2 B B R,

Ty
/ e

L f—FEAEFPEA L mol He Ml mal ., BEA 4(Pa), FE—FTEBETEERERE.
Helgi+Te(gd—2HT(gy aH<D.

(1) RESHESETE, AEPMA L maol H, EEEZEMHRD? EGE :

(2) REFSTFZTEFE, AEIMA L mol MNe (N TEMERE), REEEdmiR &£6

=]

E - 1
(3) RHESEASERERTT, AEGMA L mal NN, FEMEED. 5EEER ]
mE - |
(1) REEBEANSERBTT, MEBPMA Lmol He(e)H | mal T (g), FREE , &
mR

G}m%£¥m&ﬁﬁﬁsﬁﬁﬁﬁ - EHE

ZNOHMCOERERERSPHNAENE, TNEEBHERE, REAEEARRD
2COH2NO—MN,+2C0 . ATERKLSHER, BE TIR .
A, fEEELR B 2L [hE C BEREERE
PrRiAB T ARAER . EBE


降低活化能

A

活化能增大

加快

浓度增大

反应物

加快

浓度降低

减少

加快

减慢

加快，浓度增大

小于零就是能量降低，所以是发出热量


o= Pt

 RMUEEETSEEE. N BRURHEESSF
BURREE . BRGLEHL, &L CaCO; 2 AgCl IEEIE L, ES5
WHEME T AMETNERSS. R ENLY I
B, WEBFERFEEELTHFIEGEE, Hx, oF
R BUR (I B IR Mt BRI ARG E, REYE
TR T LMW, RIEE RO, WRER R X
B — M ERRY ., BASRTET B R AL
SRR, BRMFTRTEGEESINAETHT RIS
AR, T LRSI A,

—. ERESAA#RE

LR R, ERREE A A B A R, W
o R R — SR CRSAREE) . KR NBE R, W
BB R RS B R e A, RIS KR, B
MR MBAEE T, BREREROEENBERE. &
AL WROGEBIM RIS, R 6 S R AR
WP MEES TR EAEEEEMER TR - EXRE, W
R R R A, TR R R GV A E Y R 6
ARG

L BERETERET SR, RARETEN, HEE
M= RRERERFERRAG = §, BAERENT
TRBRAETE (1) 5 R s e 7 160 22 B0 i A it C 600 5 FE . s
., CE SR L ERAT

4 e o B

| WS, R 6T R T R R R,
iR I BB TR A B0 . L% 0 T R
il A5 TR 0 T AL 3 T 4 00 R B LS
FEMENE, Fit ERAF AN RBELEMRA, Ei
S,

___________________________________

mE A solubility

RO Ty
SHEREAARER L |
B, ABREAAREN S |
G, h—fFet&aK. B |
A ToANBREEE, H |
LA B H 6 R A — A F G e
A6 . & -8B E AR
MG, @Ak A 5
fost, EAALELRF
BAAT. WAREAAR
EHRAREEL LB
BRAFHREER, AHT
A EEE G,

A



HAU A, whpae

Fhub AT B E e R B 4

| R E R TN, T

AL F EA D MR

LIV, WA RIS Y

FO & —#thiL, LT

AT TR SRR Ao

| ARG kA, FRAZL

L T B, d— AR

@ik, BRI A. B
BLEE AL TR—AR
HRF, MALLAAAREHT,
£, BABERY Y AR,

FHESBLESTESOEFT R
BHA, ARG UTETE

| P —— (|

1 F F

chemical equilibrium

AR AR T (R PR T 81 44 7 W5 W o L4 U B 4R
B, HAEBRTERE, MTFEEEEREE, R LSHE
¥ THBE. BRIGFAFOEEHE, FLETHER
A LR E], PN, R ETEREESE, BEER
iR, BREAGROERFASH, §8 OENEIE N
¥ 16 6934 §

E—FRET, HE, BRAFHOEEEEEEH, &
FETR 5 o B A 50 A I 6 % T 6 I B (s o 3 S YR ) BT L
BISER. RERSURRELEEST, REBIT B
EY. T EEE R REE, BIFZN “LETEHRE
A I, B bt R B (IR GE , A0 SE T SEFERE 60 77 i o
BA . PR B B I e T T 15 2 U5
B ik #2471 o LB T BT |

T R T P TR T A Y
ﬁﬂ?rﬂ-—ﬁmwﬁ:, FIESEGRE, ERSIBHAE, |

BT HHRER, (KT PG R Y MY
ﬁtﬁﬂ@&ﬁxﬁ BERANRE TR EFRH L
REE., BREENEEMS. |

BNME, REARETFHRGERERF, #4, 4%
BEWETPERE MRS, SHEIRERES | 5, &
REERURERBNS, BRTERSEIE, BAHEK
EEMEERSTY, EESREEANEEEENS, B3
y TSR T EHRE. ;

LS T #RE S DAE—FEET A iRy 5
TR REABRILETERES, WRIERE, FB, B
LR EEE, FERSETHEEERL? |

Edmf K.CreOr I E T FRE 0T F4,
CreOhi™ +He () w2 (3, 2~ +2HY

KeCreOh SHE 5, KOo0, £ #E87,

BALEFSmAS mL 01 mol/L KeCeer & %F

T RESE, AEXRREEFAENTL.



a3~ 10 @l H.30, B 1020 # 6 mal/L NaDH

Ka ErEDT £ -ﬁ

. @8 F 5 mL 0,005 mel/L Fell; & i i % & a5 mL
0.01 mol/L KSCN i i, $ 28, BEAKGHA D #
A S
’ Feft +350N~"==Fe (SCNI;

(g6
(1) HLAEEEHZETALEF D AT —LEFT

i o FeCl, K 4 WL K AKE, AAEEAELE; A2
X A4 @1 mol/L KSON B, MESEmET .
) AL AELLF P E WA 001 mol/L NaOH & i
s~cil, WERE, BETA.

FER(L | it Fell BE 1 mal/L KSCN # &
M K

FE (D # A MaOH & i iAo MaOH # i

M K

g i

el LEBLERE, KFFHRERTE L TR E?
U a1 ) 7 7 7
DL AR P AT A e B R AR B B

b R R S YT T R T B el 1 T 7 1 5 (1 3
B ot YRR, R BT, T R R
S A Tl th e o 0 R B O W BRI L2 T
EEREF MBS, TREMEESERELE, LR
e

L REA AR, R SRR SRR !
5 O Wk R i A



加深

红色加深


- 45 5

shift of equilibrium st&te™

e .

s
I chemiral equilibrium

Corstarnt

NO; 5% A ittt oL Al e

ZNCY (g)==N, () (g) & H=—56 0 kl/mol
(e 45 6.0 (%20

= EE A RCAR . 8 7 ok o BT NO; BB A £ 5
DA ONOGIHEE 80, N.O, 9 ER A, B aE Ak E
B Ny, B AR BTLT RS 65 B S R D, B9 RS £, Ncrmm
EWN, RERASEETERET AR, ﬁﬁﬁﬁ
T 151 B AT A 5T

FRER RPN SR, m%ﬁfWﬁw¥%&§
R LB S R R CRE, W, SRR TS
EAE, RENSHETERENES, BRTEEH, &
PRI S AT R T AR AR R RS R, B A L
S AR A T SR R O T AU R B B R R — M
B EIFR A, T, AR R L R
TR A D R et e, = T WOl o
R T T LS S R e 06 & R Bk, AL F
TIEAFYLE, dEER T O LB Roirdh, &
E B HA SR DG — SERNE, MR TEH
TFHOIBEZ (B, EE, LR SME G $ Y e
WE), TEBRNEESRE RSN ENFRES, RELE
L E SRR, BB R Rt 5 B it 60— AR
M, EALE T LRI E 5 EE 0L
A, i
B A fh o RE S 1 5 R e b 8 B IF 5 i B % FLGE R i
%, B, EMAETHEGBHEERE, QREH, ki
B A B TR 0 R R S Y B R Emﬁﬁ%
T3], BESE R i BlE T 57 7 1],

= kFFEHEHR

FEBML He 8 T, 6957 G5, Faib FEereRE, |

H.(g)+T (g)—=2HI(g)

FEAST.6CR, BRSNSy ERENTERENT ., |


重点页


A S A T R Tl
(mal= L' (mal= L7 m

H. T HI1 H. I, HI
1.197107% | 6. 944 107¢ O 5. 617> 1D7% | 5. 936X 107" 27D 1D7E 48. 38
1.2283107% | 9. 964 107¢ D I RA1X1D7% | 1,824 %1078 LERT X 1D7E 8. 61
1.201%107% | & 403 107¢ o 4, 5803 107% | 9. 733X 107" LdER X 1D7¢ 49, 54
i] i 1.520%107% | 1.696310°% | 1. 696X 107% 1811078 48, 48
i 1] 1287107 | 1,433 107° [ 1,433 107° 00D 107F 18, 71
i] i] e o b i s e G e 934 107¢ 8. 81
tEFTHEFHESE 48, 74

A TR T P L T il - RET . X
— A RS A BILE R AR £ O EROZ SR T
HERCHNLERS I BT R IRE ZA A LT
EH R CERPEERO, ANS KRR, Fla,

L {HD
fEHed = a0 ;)

H— EWITEN, WF— RO BEE,
: mA (gl +aBlgl—m= Tl 21+ 4D g]
i BRET R BIT AR, B LS
| ¢ (Y —
SCAY - (BY
iR T H, + O, ==—2HC], ¥ =5 3x10";
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(H1=0. 008 0 mal/L,
(1) ZRFE R0 E
(2) FEARBET, ZFHFFEHAAMH, H I, EE-V%—
0.20 mel, HRFBUFFERERN S EMEE. .
(8] (1) RE&EAH. FEH (H)=0.008 0 mol/L, |
L (H)—0.002 0 mol/L, &K (HI) =0.004 0 mol/L |
He + L== 2HI |
RENEYERE/mol - L7 0010 0010 0

Tt S WA /mol - LT' 0.0080 0.008 0 0.004 u:j

__ «(HDf _ (0.004 Q)% _
NT W+ (L) (0,008 0)F - E°

% FEEEAO 25,

(2) HeAmZEaIE, (H;)=0 020 mol/L,
AT ) =10, 020 mol/L

tr H, B1i8REWmES . M.

Hg + Ig‘= ZHT
FHEGEEE/ mel - L™ 0.020—1 0.020—x 21
B A W REERE & 4w,

o AHDE _ fza)®
LT e i T e

B8 1=0.004 0 mel/L
FEE (H )= o010 =0.016 mol/L
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COg ) +H O g1 ——=C0p (g0 +H: (2 KW=1.1

F OO AR CO, BhEEfhE,
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CO(2) 4+ He O ) mmme 0 () +He(2) |
2.0 10 0 0o |
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T e 5 H
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CO#¥ALA CO, BY¥LEN.
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¥4l - S E 45 (H. Le Charelier) ¥ 1850 £ 10 F B 8 &
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AR EEEE RS ER EETH EEFAEFEEEINEESR
BN AER EE, B HEEEEE.

4.25 Th. SRREREMBMAZEAREA:
; Mgy +3H: (gy=—=0NH,(g} A H=—524 k] /mal
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: MEMBERE| T2 ak]l. ERER

2y ATHESNH. \1F 2. FINMEREREERH?
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Bt
A, CERMERZSC HEMERES
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C. SHEAMNEETFTL
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£.2.0mol PCL M 1.0 mol Cl RAERTTFHTASED, € —EFHTEETERR:

PCltgy +Cl (gr=—=PC (g
EE®ET, PCL A0 40 mol, MRWHHEL D mal PCL, F0.50 mal T, £HEEERETHFi:Fi#n


A

A

B

放热

不能改变

提高化学反应

温度

生成物浓度发生变化

(c*c)/a·b·b·b

正反应和逆反应达到平衡
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CUUERE ) HHARR SRR R AR
A BB, RO M R B SRR, AR R UK
A0, Vi AL ER USRS o HY ROV AR M, B9 HC) Ao
CH,COOH 618 8 12 R HOT i v i & &
T, O, COOH i B W0 4 B
FHCO0 M H T, E il e TR RS 1 6
EERE L RAE, B2AN. HeLNas N aREsy IIII——
BEME, FrENESRE, B8, BEN%, wE, 5 FLHT song deauclye!
FAHHALNSRBERE, BRABE, NERAEky I EHE weak decirolyie |
RSB '

. HARENAEFdERETSE

FHBREEFK, SoaSHNBFEERTHIHER
2MEEGEs T, PR as,

CH;CO0H —Ht+CH,;CO0™

H* +CH;CO0” —=CH;COOH
Bl k5 ea i T e B R R Al iy, R s AR,
CH;COOH ==H* +CH,C00™

 BEMREREERE, AT E T ERE. B 2Eash
R EGTETE., SRR M. BRAE), AR

A8 o L T W B R R VA R b
Ul FIETE S FIREEE R, EEMATHEEN A E R, % B P icnization -
it — R A ), Wi MEEMNS, KBl aBTERE. equilibrium

1 ERERAE T A TR
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AR 33 ALA —EH E O L FAE i, M — A8
(ESFAH HA), —ABMESTF A S BOH) & & & F 4
AR, FEETH K, ’

. BB, S FEL,

2 BETA THEa,

Hi HEOEFF EEH THREMTL

JAHT L [HAR

HA g T Acet
b & AT
ik 3| & & F A et

BOH HEEEREESH TRENEN
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%A A
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i AR et
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L STPEARAEBAAL H M SAAKALE RS Y
W ATE, b, SLE HSSHEEE,
L ®-4wE. HS——H'+HS

_:(H") - . (HS7)

r = -1
K, TH,S) |
Eotwg. HS —=HVt4+5"
HLHYY - (ST -
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£33 LHETHEBEEEH2s CO
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L TR K KK, RS F e RE R T e HE T
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L BE AP FETEES T
NH; +H.O=—=NH, - H,O=—=NH{ +0OH"
o FEERPSRIMA TR AN, FEmaHah.

mA g9 A R 25 S@iw
FEEHFR

2 AUEERSRETHEANEAPFENRT (T BT
AMTHREESESR, FidBHESR.
(EERAEENSEE N T RERAZERE;

(M PHEER . SNANETREMSENEEZE. SBATEILYE THE:,

(3345 NaOH R A B & ME—15, MBH OH MR BRKM S

M RHAEARERRENENZE, WSABEN T REREREMNTIE,
TSMAMEEEMSENERTNNEEEPAEN PO BHEHAE.
4, 2H2ETT,. HEBEPFETHRER:

AHYY - ACH,COD™ )
SCH,CODH?

ErMAER s R THEMN S S FEEN.

B T i 5 -

MydmisFEEdPmA—TEMSENR,. EXPHANEREFEETH? AL

(OEREMEERESND.0ID mol /L, FENEETFRE (HOES D (BT, BEMNEEE
FriRelr, FEWOTA  (CHCOOH»TEMEIMAME T 0010 mol / L.

5 WMBETHSL.

(DEEFE, SRS S EE—SHh—FHBEGET. TRMEBETH BRE RN 68 S F Ha
B A O M EE;

(2H AT ALETEE. BEFRLAFREFEHTLHESH.
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向右
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TR () SR, B TSRS Caad ) 5h . R uEH
Pk, Fed A, B R L MREA BT AEE, Ak
RLWUSTHE B 35)FE, ARBH B EHAY i
:H+*EDH UE? B1s ANSFEORER |
D ORRMSeRTIRRA, Sk RESH HO S TER
P, BEEMFEFERSEN H,O M OH, RHHLR
—HEEERE, ERENBNEE,

HO + HO T HO' + OH

Hi6 A,aFegdRErEER

R TEANETN:
H: O m=H* +0OH "~

| SLETE-—#, SeWATFEN, @MEY H A
OH W2 A5 % 5% 6 H.O BB 2 1 th 2 — MK

AHY) - JOHT)
A H O o

. Elaf e EREfE. FFET 55.6 mol HOFBH
1x107" mol H,O®®, @HEG H.0 HYHEGELFFE,
E L (H0) AR ¥ A, R R SRR,

U HYY - WOHT) = Kag = LHO !
ETEE Nes DR CHO) S0 — SO0% 8, Nffok s j

IW%?)’FE’H&: AR B T8, 24F Ko, K. B B 35 Sz ALHG B AR isn-praduct
A%, 8 Rt BT B RS constant for water
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K./1D=" [ D 134 (D 292 [ D.681 (1.01 | 2. 92 |5.47 | 38.0 | 55.D

BT L, ME RENHE, KAETHER,
BEZET, TEABBEOEE, K EDLox1w0™", B, |

L.

Bt Y O — o

Z. RENBEE4ES pH
7K 608 FARAUER F vk, i A PG 60 sl TRk W

BAETS A L B F4, =M F4 S5 RE AT A
G
1. & Sk B e T S boATE . 1 Lk Sk B
B A 1000g, P HOHFEHEH 1000 g+18 g/ mol =
5.6 mol, dBf, KL Bes KRBT HRAME e 10X
1077 mol?
2. ETFAHLTF, (H ) de ((OH) 9 {54 %404 3
(A ), :

kA AL EE | A FE B

A(H*D

SOHT 2

SAHT dA (OH st
g AOHT

5 @GR T EEH OH 7 RiEE &+ AT H HY
BT EME R, |

KB, MW AE (HO) A (OH) 68 4 5 2

1.0X107", §IET AHY 1A it E g ((OH 1 ﬁ;‘:;ﬂﬁi

g, M ERBFGLRAH, TR B M ORI 55w S

: HAHYIHGOH VM TR E, i
e B R  (HY ) > (0H ), (HY ) >1.0%10  mol/L!
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% A FEFENE LA pH BRERABEE. JE4L pH
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. pHE (HYIEMMI L, B, pH=—Iz .(HD)
@an, (HY)=1.0XxX107" mol/L 6 4+ 55 5 ,
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SHHTI=1. 0% 1077 mol/L 6B 55 3
pH=—1g 10 7°*=5.0
JHTI=1.0x 107 mol/L 64748 1 35 &
pH=—1g 107%=19.0
. FHEER pH=7, BEE® pH<7, i E®
EpH::-?, B, HF HYV M (OH VE BB EFR
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e
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h-HHHFﬂHHHﬁH%Eﬁ%ifxﬂ%ﬁ& Btk T F
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Bk, B,
 pH, SAREE, RAMLE, ALEL, B, B
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L EI SRR
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pH it & $#8 %, 84k xrAME, &8 e & Lk A
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' R e
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L O RATRARME, PANAGEERRT, THAAT
R AT E (R SR A, R AN ), @
B AR — AR R
L RAESBAREZTARARLE BA(RE 10 KR,
gAML EAFARGAER, FARREER
L2 R F

DaELE: LEAZTEN, $LELEEELT R
&, AETERE 5 A,
L DOMRME: EAAR, RLARZE, FF N
EE R LT B A RS R G, AT
d~3k. FEE, AREFELIMA I8 mL HEARGH

Sk, MHSSAREE, HadRELNALEASE.
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RE “FRAFCE & ARITEGEE BARTE
GEREFEHAK), FRAAATTFTHAATAISRE T, |
@ po A ik A, &&ﬁﬁmnﬂﬁﬁﬁi%i
REREE . RREETFALFANRL “0” %L 2~3 mL
#, FAAALFEENLEALT A LB 311 HR), |
O WPamds: ERTETHA—RK, ATEE
EEREFAERPABL AR (RBAETARATLE, &
BEARUAEA L RERNBEFME T LA F
4o 312 FF R, ARG AT AR A
FinE, ;
@ ahimik. REIREEARLF FaAAd — %
F i it :
LI :
L ATAERS ERAY, TRASEALH, 2L T
51 19 26, |
(1) AFRFRANTEL LR E, Wik AE LA
MEET, RTATHEAL LA AT 2., AFLEA T2
R
(2) BAREE AL FAREERETR
(3) MEFEMANE B RZA AT 2 ERAFEDE W55
i 0 7 :
(1) wEREETHEETHLEEL, ﬁ?%%RT%
A i e
(5) AL ¥ 80 5 iR & A L 19 87
2. iFmAE ERE A pH theh i A9
its pH 4k ey T F 44 5 .
3%%?%%%&T%$%%$smﬁiﬁﬁﬁﬁﬁ%
ERLEAML, HAEHERETH, -
LB IEET |
1. EHEA TR EA G HC Bk ¥ @ NaOH ik 891
ik, — A% (4 20,00 mL) 85 HC ok Aok K8 2§ 0, |
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WA A A, deE A G~ 10 mL 4, 4L fo it F — '
BB AW, Bdfind pH G ME], §—dp—
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6 20.00 mL 0.100 0 mol/L HCI FEH 0. 100 0 mol/L NaDH EER M pH T4 & & .

ViMNaOHM mL | 0.OD | 1D.0D | 15.00 | 15.00 | 1%. 00 | 1% 96 ( 20.00 | 20. 04 | 21.00 | 22, 00 30, OO

pH

LIEF
DL ER AR BMANEE, Rk, 7, 84
PR FL PP ER TS LIS T U SRR Y
i AL o o e i iR A e o ok
L L SRS EEIRRETE, MEFLEAA IR FE
s ¥ pH,
G AREEESE, s NaOH ke AE BB, 2E
s pH A8 0F, 95k pH B NaOH e o A F L8
8
4 HARHRER )¢ b B K, AR A A R,
A 7R A G 0 M 4 T o AL 8 B
L5 BAFEE, wEALAK A S NaOH Bk P @
IO E TS P F PP S ok

3410 2143

1. THER. (HY BB A HER]IRE 2 i pH EEII\A:‘EE?IH&@JJIEEE
@ 0. lmel /L HCI B, @ 0. lmel /L He SO0 B E
@ 0. lmel /L NaDH B, @ 0.1 mel/ L CH,COOH &

2 EEAkP. SMETHVMEMEREDFBAIRFZ
RELEFEEE, AWM TAYEREREN —EIRFFERHED ERHAE ( ¥
A, MERAER EBEELED B =
B. B WAEER B2 BEBEER
C. W& ER B BT BE&ELH
D. BEAGH B £E NAAELH
4. £E#EE. pH HEM HO BEM CHCOO0H FE, 5 NaOH BEDPHHAEEE NaOH {3
MAEME ( i
A, #HE B dHHCIHE C. PR CH,CODH M2 D. Tk
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S fF4EmL 0.1 mol/ L HNO, B PMA 12 mL 0.4 mal/ L KOH Eiﬁ‘, ERREIEIEERES ().
A B B BB C. &% D. %
B @ AEENpHE S, EPFI(OH IE ¢ Mg
A.0.1 mal /L B 150Y07 % mal /L C. 131077 mal /L 0, 13107 mal /L
TREERIpHREY, ZEEMpHES, PEESZBER (H DZHH ( bt
A.101 1 B.1:1D Cipil 0. 182

B EEZEHTE, EXEMEUERAESF. CHEHFEMEEMSE AIOHY, BEFT
Ak rd, ZEEERBZPEITEGHME ( Mo
A B B #iE C. E& D, TE
9, MT&EAT, UEFPF-—EHS(TEFTER. BE 8 pH, FHEE (H* .
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HO S FHMa B0 F MBS, BHE e (2
i, SEBHOT &R, (HD > (0H), BREBE. b
SR A1 PR 0 B () BT L

NHY +H,O0==NH,; -H,O+H"

% ¥4 CH,COO™, Nat, CH,COOH, H*, OH™ 1 H,0,
HENBETHLFA

H.0—=0OH-+H*

CH;CO0” +HY==CH,CO0H

BENK. CH;COO0 +H,O0=—=CH,;COOH+OH"™
R (OH ) = (HY), BRI,
| LR, BRAELNBEERLETAN, BTFHE
HMEMEET, FETAS 5K QB0 OH & HY k5
maRE—— AR, GEERE (HY 1= (0, B
X 25k v 2 ELER A AR . £h 5K B o Y TR AR R U Ml
2k KR
| EBEERE Tk, GRLAH, BEFEAES KRS
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i 24 1R 2
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hydeolysis of salts
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BEEBF, -

WERSHEHE, KRETRT R, F0kBREN
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B TEE R RESNS Fell AW &S, THRENE
EABMBENEE, ’
FRatf, ;
1 AESWHELE, FeOl, 2585 £ A M7 AR

WEML? BHERABES L EF R, .
2. BERFEHESARE, LAERGEE, ¥ 5 Fell; &
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(T EE SR AR, |
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1 EHRE
p FEhEEE
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TR K RO, BEFE, EFMEE B R
A S YR OV S S R R VB T SR KRB . B,
SRS RS, AT IEBEEEANEE, £FH
T8 A LR A SRR SR B KRR (R L(OH M R, Xan,
BES 5 R RV RO L A FeCl KW, o THI Ik B
Ak B BRES . [IB LB R I,

. FERBAREBSELEREBINEKRRE . RS
W AMERAY, %R R BT EARE R,
AR AR, PIANEE . fih. ABWNORERME, R
IR 7K R RS SRR (BB A B R B .
RRBERA, TALATFENLEWOHE, 208 TIC, #
& TiO, BRI RRUT

TiCl +( x+2) H. 003 B 1==Ti0; - +H, 0} +4HC]

D HEEIMARERK, Feif. EldkEBETEE. B
% TiOy « xH O 245 218 TiO:, Zo{Uh 67 77 i th o1 FI 2% #l &
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1 TR AR, BT REREME ( ¥i
A, H.O+H, 0=—=H,0* +0H"
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C. CO.+ H.O=—H.CO,
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&, HX, HZ, HY B HX, HY, HZ
C.HZ, HY. HX O.HY, HZ, HX
MOHBEEEENSER, STEM A BBRBERSE, BEPIEETHTRERERAEME
E2S ! I C
A (MY 3 (OH 3 AT (HY
B (M* 30 AT (HY ) >(0H )
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DL (M 3> (HY ) > (A7) (OH ™)
4, EEREEMD ]l mol/ LAAEATMAPERLERE, BEMEFER ( ¥
A, T B TE C. T% IR
S E—miEE VMOH BEPMA—IE HA BE, AnEEE. BEZ P, PRAZLAZES
AAT Y=Yy, MZERMA (ATE (M IEFEY, BEE B Ha BERBTEBE. MiAA
BHMizEEm, EHE
6. FHAEEPEHFMA Ba(OH), BEREWERE TR ER20T, BEM pH 7

(B>, <. =), EFRESAREDH .
MBEWNEEPESEDA BalOH), BEZEEFAIGRAERSN. B5EL pH TR =

<., =), BEFRERAELA i
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HEARASRAETHBH"Es@MEHREA: . PHOEREERRMTAEER
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9.80C, BE—FESHEW. AR 7T C. A ER I0 L keIERE D, oL ME~10 7
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AGEATH .
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2ShCls+ 3 He O ==Sh: O: + 65 HCI

ATHRIEE . &M S6ED: . BIFHES SECL ffigmAXREAD. EREHEEDALEREH.
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fi MgS0, - TH.O BT HEEARE. HEERE.
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e, A e BMEEY B 5 CFET GEM,

2 MG AR MR R R, %R R R 6 R,
WL A IR 6 B TR R T BB AT B,

F3a JHEMERMEEEC2)C)

ik 5 &, EMA i 5 &, EMAESE
AgCl 1.5 10" Ba (OH?: 3,89
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hg, S boasein e Mg (DH I, 93 107"
Ball, 35, 7 Fe(OH2, ST
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Ao fAlan. AgCl 20 "CRIFE 100 g 7K FTEEREME 1. 5107 g, |
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=HEXEENE FEREKEFEFIEE.
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o, Tl FRHALETE 2 EALE, FEERFR, BhA
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FERER A, R H OO WERNE &3 0,
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B TERZAh . FEhws W ORISR UTIE,

3 LEH P B MalOH), LA 8 W 8 4 F i Aot & 89
Bk, SBRPOAEEE, AEFERAER,
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BEfh B — B R A Y i SRR S . IIE G EAL AR
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T, ERM R T AT, ERE RS Catt i 5 L CaSO,
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M2 TXTO T Ageon gl M AgCl MEBBESAE 1. 3X 107",
SATOTHL 8107 WENEAERR, BEEES,

GASE S g ) FINGE L 2iores 3 3N
WHME, Fi, EMHREEFORLTEEL, HEERS
BHL CuSO, B, FREHRE, BIEE NS (ZnS)
FAE (PLS) . (B8 I8 HLE 2 S HHE (CuS)
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8 W,. AT T A a s,
M. AL s) e W Cag) 4 0A ™ (ag)
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Ba30, Laaxin FelDHI, d-Oe1n 5
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1. &8 0.1 mol/L AgNO; @ eiEF FdA 0.1 mol/L
o NaCl ok EXRBH GERELMA L, REFEAER,
i e B NaoS k. B AT R AP R T T ik Al Na,p SO,
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EAEWER. 1955 &, $RELEH(SIFoMNTTFRAS. 5 &,
— R HEM (N, PO F IS TR RS, A4 R IATETE
H— R, wEHEFAT TR RS EH B
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R
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AL, EHRPTFENE ST LS (A SR L LREH

it AR HE L
Ca: (PO, 3 OH+F~—Ca (PO, 3, F+OH"

EEASTLEEREAARESE s ERLIGHES. £
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L A FmEEm AgCI REERNE BN FHMEE. FREZEIRPSRER T HEAE
MMEx . EXHEASET &,

0o LY S =] =0 w [ A gD
EEwE
ERERFEES

EE BT

2, THREPERMPIE ( ¥
A, MAMEEMEAEE. MNePATBETA
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