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1.A

R : AH<0 . AS<O, I B 1 /£ AH-TAS<0, W &
BRI AE AR IR T AT F R AT, A IR

Ny Il H, 75 0 i 5 B R SR A B NH,, 2 T 1k
REAR K, 75 B4R AL AE ok e 3l RN, B MBI IE

B BN T RN, R IR 2 P S A
FEA 1 mol N, 1 3 mol Hy, FE4UNJe A2 ALY NH, /T
2 mol, JUJH H A #4 iE/INF 92.4 kI, C HEITIEH .

ThE IR RN W5y T RE B, WS Ak T
O3B0 R A AR B 22 b2 RN R R, D
eI IE

2.A

RIR AR U K R, AR R R AR L)
B Ui/ I, S8 T 1) 85 B, B P 88 S04 2 R A
A T EH

3D

2R N IR I XY MFEARZ R 2:1, b
FOXLY IR R Z E O 2:0, AR XY IR
WZHIRZH 220, 0 Y AT BUR AR R AR,
D BRI R

4B

RORAEALMT B ARA—E = NOs H Y4 T
JE - 53 8% 3l , - GA BT N,Os 10 L R R
%, B IS .

5.D

RO AR | B0 T 2R/, A I IEH

HCI SR I A — 8 i Hy, BN X V- 5 17 B
B, AR AR I 1k, B 1R ITE A

AP IE2E R G5 0 RO @ ARG
W ER, M D-@ A Fe(s)+2HCI(g)=FeCl,(s)
+H,(g) AH=AH,-AH,,C I IEH .

JIRE X B H5 K=0.33, 45 MR A c(HCI)

=c(H,)=0.5 mol/L, ¥ 7 Q= Cf((:éi> = 8552

SPGB Bl R T R BE U, D BRI R

6.C

RO o p A BN T A ST A S IR T v
Ul L T T R R A T RS Bl U T R R TR
S, A B IE

25 CHI, KR Ni(CO),(g)==Ni(s)+4CO(g) i F-
HiH B K 5 Nils)+4C0(g)=Ni(CO),(g) H-F-1 % %
H A ERC M K:75><110" =2x107, B I IEH .

TE 80 CHE, MAE FE8 21, Ni(CO),.CO R 3K

c[Ni(co),] 05

0.5 mol/L, U ¥ £ 7 Q=W:W:8>2.U\éﬂﬂ

=2>0.33,

80 CikEI -, M1 n(€0)=0.3 mol, M ¢(CO)=
03 mol_y o i o k= CENICCOal Ly

03 L c¢‘(Co)
% ¢[Ni(C0),]=2 mol/L,D &I IEH .
7B

RN —E&KMFT B K n(H,0), B4 S CH,(g)
HFE AL JR L aT 0, x B/, CHL(g) IR AL Fi K x i<
Xoo A TETIEH

b AN ¢ IR AR, CH, (g) A BR 1 5 Y ek 3
9 1 mol,b BMAR HO(g)ZF ¢ a5, KN Pk & K
PR K, T vy >, g, B PR

x —E I, TH I, CH,(g) M6 fL 3R 38 K, 15 B
E SR AR R, T v i B S 45 0 [ 8% 8, - R
BOK BRI K <Ky T2 AR [ KA A < K=K, 25 1
A :K<Ky=K,, C HEIHIE

PR SRS F BRI, HRLAMET,
FESRASASHT S B A ) T AR A, D S IEH

8.D

BRIR & W vk B AN AR I s ik B AR A el
b BRI A R BEANAE | S ik B

AR d ASIBCRIB N RISFINE AR A ISR

AR A, b R R B SRR, A4 T S 8 1
TG FE AN, W ARFSE A Mk BE AR A RN R, AR
B TR BRI, RFE AR O, B BT IR

TE ¢ s Bk [ ARG SR B, Y- 1 AR R g 1) B B
BUIE R B 31, c(NO) /N, B H MK, C IR

d 5B R/, BT ¢ (NO,) B8 K, T - 7 3
W F8 8l BUBT v <y 0, D SEIHIEHf

9.C

BRI R BUR S R IR A 2N, A
JRARAH AR, T W 7 ik B, A ST %

F gt TN 2y g N o IR

0.8 mol/Lx2 L _ e ter e 1 NN
= omal x100%=80% ., # ikt n(M) >1,

AT M ARG AR RS RN IS, S
E#h, SR m M LS (N B3R5, B
I

40 min B4 A 1.0 mol M(g)FT 1.0 mol N(g) , 4124
FREFA R, REHART S0 N T 5 LR
A%, C HEIIER .

AR 224 HUOHE 7T 0, 36 A I M RN ST RE T
0.8 mol/L, 4% 0.2 mol/L, A= AH) P A1 Q ¥4 0.8 mol/L,

s iz 1o C(P)c(Q) _ 0.8x0.8 _ N
B K= 6N~ 0.2x0.2 —16-D IR

10.A

R AT, 3 5 S L R T AR K
15 h I SELVRBEIE AR S 501 3 h 2 K
BRI BRI 30002 LA I, A TR 2.

P4 SR VAIREE 15 h AT 4 07K FE A T
A, FLIEIT R4 52 4 T 1,4~ K 1 L
AR A B0 )T LT TR FE AN 12 R D A
1@ 1 LB AT I D) U2 0
H: 05,8 WIEH

T 5 0~3 h 1A 5L R R FE 25 it
0,042 molfkg, P34 5w 4 85 )= 0042 oG

0.014 mol/(kg-h),C B IEH -

PR SRR AR A 2 I 7 26, AN RE UAE ) T
- AL 3, D I L .

11.B

IR S0, M A MH 3R Y S,(g) Iy 2E WLk 5% 22 Ly
2:1 i, N IE B PR o i 18] 5 T C R(To) B, 2
BRI, A B AU ARIE T, L =5 T T, 8, SO,
A R R S,(g) A R R 22 L >2:1, B 36 R
PR T IE SN AL, A3 1) RS 2, W0 T S 1o A 4
SR, AH<0, A TEITRS I, B B9 1E 1

L R DE I G A A B B N A e /1]
SRR EE, I M A SO, M A2 Tk I B I BRBE , I
B A TE TP HRARAS R EERR LR T SO, 19T #i 5
12, C IR

RS, A LB A5 b R T Y,
RV 25 Y S ], T3 4 sk e A D 1 TR

3732311

12.(1)D1:2 ki @%

(2)DCO @R i IR, TR i 2= F
SR, IR BET R RN i H CO, ST Ak SN 1 A
BE/NF RO i o CO, P i Ak e 1 R R 2

RN (DOMIAR H, K5I K co, i3k
iR H, AR T a b i Y ¢ (H,):
c(CO)RIBIIAR B L4393k 1:2.1:3.1:5,

2x(+40.5 kJ/mol)+(-205 kd/mol)=-124 kJ/mol. Ttk
BE RN i B Bl H, ST B R R R R, R
N i IE BB, H, 5 (LT AR UL H A X
JARi

(2)OF B R i A iii #4955 10 #5 3) , CH,OCH,
2 BN, CO I & 3 22 s THR IR, OB i T
WL mAsh,co MR L MMk 1 .1 03%
7R CHZOCH,.CO 1191 5 14 1 23 A5 il R B2 1 A5 Ak il 2K

QFF R, R i T F5 8h , CO, B Ik P
1%, ROV i S IE A5 3N, CO, LR TR o 4 To~Ts C
TEEP LRI, 0k 1 co, AR T i RN
i 39 % Sh AR /N TR i IE 1 B Sh A R, FEKL
CO, H A3 B IRLEE T T T s

13.(DD1.2x10% AL R Hh AR5 F 5L
HETN AH<O (3 1L A2 A 00 S 8 PR 2 2 ket
T B S AR R SR RO S B A
Ol AN

(2)D7.2x10° @N T $& i S 1w 2 28, 76 AR [ B
J5] P A5 B 22 19 TiCH, ™ b, B R AL ER

AP AR BRI A RIS CL, 1 Ak}

— K, _1.2x10%Pa
IR (DDK,= == 08 =1 2% 10 Pa.
K, 10x10?

QPN IR RN N AN RN IR 25
DOV R S A S P-4 1) 2R Bl T SO SR AR, T
To TR ST i W ARy 1) R Bl SRR S Ak S N A 1)
Vs 25 I T W

(2)DMIEIFTT AL, 1400 CHFA R A AR i 41 %
LAl :CO, FE 005,C0 F2 06, C(s)+C0Lg)==2C0(g)

i (08P )2 _ (06x1.0x10°)*
. Ak ) FoRa— -
PRSP 4 K, (1400 °C)= 005P, = 005xLox10" o=

7.2x10° Pa.

1. (DOFRER, F=AaEASEK Qi
TR LONO; A E bt O BH Rk Ptk R
T FeSO, ¥ I ok B& 1% Fe,(S0,); & M SR M FeSO, 5
Fe,(SO.), T AgNO, IR 4L B n A K,
RGO IHEE AR S, ) A2 A FefSO,),
W ARET G , AT ST AQNO, TR  F54T I 1 fhif%

(2) O dE R

CaVy
v

2 0.0100-
2 B
%x(o.owm%\]

O @Ag 564 I , Jo IR RV & B
RF RS

Fr R TR TN 3 W= P L R R 0L
SN IE [ 6 7 AT R, S0 56 T2 ARG 56 15 46 0 )
oy 395 i 34 A T T RE M

(1) 3R JH v Al 2 8 i Al 3 52 7 S 30 3 L it o
AV T B I AR A SO 4 AR 16 e A T
T R TR S 1 AR AR AT IR TE

(2)20.0100 mol/L Ag,SO, % W 1 0.0400 mol/L
FeSO, I I AFUR A )5 ,c(Ag")=0.0100 mol/L,c(Fe*)=
0.0200 mol/Lo 4 HH BUAR a2 AR £ i, B g i B -1,

SEMSER T E R c(Ag)="0% moliL, M5 Ag'+

Fe?*=—Fe**+Ag | ', #E c(Ag*)=0.0100 mol/L-

% mol/L:(0.0l—%) moliL, 4 1, ¢(Fe®*)=00100 mol/L -

% moI/L=(0.0l—%) mol/L, JU 5 I % 4% ¢ (Fe?*)=

% mol/l_)=(0.01+%) mol/L,

| . ok 7 e e o C(Fe) K=
VPSS E W T o(Fe™)- (Ag) "+ K=

00200 molL-(00100 molL-

CiVy
v

E%,(0.0200+ 82
v \

(3)DA M, 2 45 c(Ag*) M K M-S BT
-3 K A/

QM 5 I 5T 5 5 K T BT SO 36 B
ARG HEATIE |, (H A5 Ag 42 % , 01 5 SN
SR BT BPIRS , IR A 9256 T H W € Ko

0.0100-

E4:

=

BEMERTE 3 H

2024—2025 24 @

AN DI Y

EOMBEER |

— EEE

1A

RRERASMBERESRSEGE . B TSR
BB ; JU MG TE BB 2 DR T , JB T R BR LA L 5
DU RIS £ & T 0 ot 70 3 0945 56 ik ek
FERL s 07 i i AR 222 TU AT SO0 P 2 P R 1
TERER B A 36 A RETIL

2.A

RR:CO Hm?%%ﬁ‘gﬁ%ﬂ?:I*‘eY0‘+yCO'§’:ﬂxFe+
yCO,, S H CO MR ) , AR B S5 , A BE T4 &

=

Si # R AP R, B IR A

ALO; FET KRR B F H A RS A0 5 T
P, ¢ IR

Clo, HA s Akt /T F ARk #E, S5
HWTFKIRK, D TG4 .

3.D

R FUK P He B S8 A SRV IR AR 21 s
A HCIO BA T A, HILAE AR L0 £ 8 VA AR €,
A TEIIEHf

H* i 5 1 Fl NaHCO, % i S0 A Il o, TG <,
1A, B I IE o

FUKH Cl, 5 H0 ROMAE IR HClo Ak, Wt
Sy B HCLRIO,, [RIBS 2 CI, 5 H,0 FY R I [7)
AT ML EUK A B G MR B AR, AN
I PR Y 0,,C LETIE .

SO, HA I, B85 Cl, A AR 5 S0 A A
Cl-, Sk MBS EN K X HPBFAT so, MiE i
M A M, D ISR

4.C

RN AR BRI R A 41, a HHCEL b
4 Cly,¢ 4 ClO,,d 4 HCIO.

AT ARBRREK, MREY , R E N
4, C ISR

5.8

IR HCIO BFIFR, AREYF, Cl, 8 AKH ISk Y
BT RIA ClrH0=H*+CI-+HCIO, A 5% .

SRR STRASRR I, RN Fe?:3Fe+2NOs+
8H*=3Fe*+2NO 1 +4H,0,C BT

NaHCO, 5/t Ba(OH), i il S i i, 25 F e =
“}7 :2HCO; +Ba+20H-==BaC0; | +CO%+2H,0,D &1
R

6.8

IR AW F B4 2 Si0,. 5 CERRT
JZ AT 4Lk - Si0+2C 22 52O 1 LA BESE

Tl it A P A A e I 5 R A 7 DT T
DU AR S (R A A SR R R R SR T L A Y
BrLh 1 mol Si %A 2 mol b4, B Si—si % H
254 2x6.02x10%, B BT 4L 5 .

HCI 5 5K Bk 3h e , 76 =R T H, 5 0, 1R &
Gy R AR TR SRORE N 7843 BR 25K AR R, © k0
EHf o

MR 78R 75 2R K SiHCH ATk R X si
3HCI 222 SiHCI+H,. 1% 51 142 T 0 A 1 5
I, B AR R, D T I

7.C

$RRHCIO 432, W5 53t :2HC10 22 oHct+
0,1, MIEIST T, HCIO Sl AL W 1 MR YL #E 5 AY HC,
HCI Shya LA 5T, RESE A LB =2 HAR CI, B3I pH il
/N, c(Cl)HER, A B ZETH 4R

HCIO 2 A i T 8 U A AR BUN B K L C
BT IE

M TR P AEAE PIAS BB A : HCIO==H"+CIO",
H,O==H"OH", I FF-1E— b5 P4 : Cl+H,0===HCl+
HCIO, D &34 1% .

8.B
R H#L R, Clo,  CI AL M i +4 M

-1 W= B398 235 e, b ol A
1 0 -1 B =32 =355, clo, i Cl,
PR3 R AR 22 H=13.5:35.5=27:71, A I 451

AR AT A1, R (D : 2C10;+2C1+4H"=2CIO, 1 +
2H,0+Cl, T, 428 1 mol Cl,, T4 #E 2 mol BRER ; S M (D)
$0,+Cl,+2H,0=H,S0,+2HCI, iH#E 1 mol Cl, 4= i
1 mol BitlR,C BETI4E R

4 S L) F] A, SO, i g5, B Xk HCl F
H,SO, MTR AR, D SIS TR .

9.8

R RIRER 5 MnO, I CI, B S 2% 1 7 B
R B AR I W OAL AR MnO,, A 3£ 350
FER

Cly HA AR e AL 1A I 1, 1, 38 3 5 A A8
W, B IIE A,

N5 Cl, fE iR AR A RIZLRON , A= 1 NaCl 1
[ A, AT OE B 7= 2 K A, C S I0UA IR

Cl, A 8 , A FABSA KL B Cly, M @AL il A
TERINE FAAG B 1k 25 SR 1 CO, K FE A SBR[
WRMSCEE B Y Cly, B 1 28 <05 U, D REITA 152

10.C

1RSI0, 5 H,80, AR, A Sio, #Akh SiF,,
UL Si 455 5 F 454  ANREULI Sio, iTE T H.S0,,
C AR

11.D

#27% :n(NaOH )=10.00 mol/Lx0.03 L=0.3 mol, &<
il NaOH & %4 (D2NaOH+Cl,=NaCl+NaClO+H,0.®
6NaOH+3Cl,=— 5NaCl+NaCl0;+3H,0,0.3 mol NaOH Ji
#£ 0.15 mol Cly, 24 H & A O B Hy 7 1 0 ety
0.15 mol; 4 HUR QB SRS B AP 1 0.25 mol,
S LA AR F R A RS B HL - nomol, U 0.15<n<0.25,
A IR

4> n(NaCl)=1 mol,n(NaCI0)=3 mol, 4 i NaCl 3£
I H TR 1 molx1=1 mol, A:i NaClO KkERIHL TN
3 molx1=3 mol, f54 L FANHH A, B M4 % .

R EALF= NaClO NaClO;, CHETH A 1% .

2959 n(NaClo):n(NaClO,)=5:1 Hif , ] 4 Ji 1
REM A TFHR 10, 855880 FFE TR, CIHY
ok 10, RV E F 5 2 5R :8C1L+160H == 10CI+
5CI0+ClO;+8H,0, D £ IE /i

= AEEEE
12.(1)Si0,+2NaOH—Na,SiOz+H,0
(2)D®

(3)SiCl4+3H,0 —4HCI+H;Si0;
(4)SisN,

(5)3SiCl+ 2N+ 6H, i §iN+12HCI

R (1) A TERP N RE 5 004 3t [R) 77 5 i St 1R
& Si0, SR 5 0T A& A L, Si0, 45 NaOH &
ML i = Si0,+2NaOH=Na,Si0;+H,0-

(2) &A1 Bt 55 £ e KA SR I T R A= 18T
HRA CO; QZREN IR S Cl, R A AL, t 2
AL JE R 5N YL R ;@ SiCl, 5 NH; KR,
A SI(NH,), 1 HCIL A E AR TR 5 B2 Si(NH,),
TR IR A7 A SigN, L NH,, A2 AR 8 JFUR R J& T
AR R RO

(3)SiCl, /K= (155 , BIKf#2E B H,Si0, il HCI,
S A2 7 BEZN SiCl+3H,0 =4HCI+H,Si0;.

(4) T 3 mol Si(NH,), I#A5# A A 1 mol SiN,
H 8 mol A, HIGESFHEMERIAN NH,, f Si i T<F S
x=3,N Jii F~FfE 5 3 molx4=1 molxy+8 molx1, 1] y=4,
RAALRERTE2A0H SiN,.

(5)E5A L (5 8., SICL 5 NpuH, SV T35 SiN,
FIHCI SR RIALZE TR Y 3SIClo+2N#6H, i SiN,+
12HCI.

13.C) B RS ik

(2)KEM#A CL+20H =Cl0+CI+H,0
B A R NaClo,

()W A (CL) AC

(4)3L 3k, i (A ) KT

(5)% /NF

R (AR B MnO, B A B9 125 25 #4910
AL A TR B ;o PRSI A ERh K B 5 A A
TRA ) HC A

(2) AR F15 2 B 11 AT AT KOH I R 9 3 A i e
JEAT K AR BERR R TR IRy 2R KT IR ¢ R
SAE NaOH ¥ 0P & A2 05 Ak 2R A i S A 40 A vk S
BN, B/ R TFESEF XN ClL+20H =
ClO+Cl+H,0; HiE # < 5 KOH ¥R A S L vl A, i 34
ST USRI AR B A VR 2R S R R L T A VK
TR E 23 A ) NaClOse

(ASA T, TH d 23R (CL). NaS Al
DL USROS S -, T AR SR, A BRI IE B

SUSAE NaCl VBV P R BEAR /IS, T W &<
B I

AT Ca(OH), SN A AL 5 RIS BRAS
C PRI .

ARG RN, A RIA N P KRR A
FoRARE IR, D IR

(4)b HE A KCl0o, 1 KCI IR ALK C10, [
A B B2 B AR A S R B, T LU R b IR AR
WA G Lk A (A ) K vk TR, TS
F) KC10; fhiAk .

(5)1 SIRE R AR, 2 Sl R A M
o, Uil 1 SR Ko, A 1AL, 2 SR T
NaClO ¥ 1M Ak e 5, D% 45 1FF KClo, AL AE
J17F NaClos BURLTE 5%+ CCL, BT A ccl, &
L R CCL 2R 20,

14,1 JE WO < I 2 4 i<, B 1k 75 e
<
(2) Pt A s
(3) =PI PR T Ly A Ba R
N NaOH FRK A B SEBREN 3 s SR F 3

(4)TE2EE A B Z AR RS AR/ A O

(5) KPS

(6)63.4%

TR I 2R FH 0 e BE 9 NaC10 15 A0 77K R
(C3HN;O)TEWAE 10 CEAFT R il 4 A S FURR
BLEEE A KA ClL R REE B P, JE M NaOH
WA ClL 4 NaClO , 5 1 50 S5 A9 7 30 i
A CHN;0, B S 5 RIR IR N s %6 8 ¢ kIR
W A5 UL B 1R TS YR s

(3) 448 B = BUPMR I F A gt @<k
PG, B Cl, B2 A NaOH V85N 58 4%, FRmA
TUORTR W, I A28 1 T R BB A — 8 it 1
LR S RO A U NaOH BRI AR B SR 6N , 42
T JEORH R R R 2R

(4)¥ HCl BoA 17 v 9 & i Hel [k 2k
A E B A NaOH R, B AR NaOH [ FIF R, 0
55 1 SRR A 0 A L B A D T R AR B ALB 2]
TR A SR B ERK TR UM

(5) A SRR BRANMEE T K R B 85 R
B B A MR 2L B VKoK PR AR T AL
T SRR

(6)n(Nay$,05)=0.1000 mol/Lx0.02 L=0.002 mol,
CsN:0,CL3~2HC10~21,~48,0%,250 mL #

SR

H¥

y +1-y_0.002 mol _ 250.00 mL
n(CN,05Cl; ) = 7 X 55 00 mL

=0.005 mol , FE & 1A AL A=

0005 molx35.5 g/molx2x2 100%=634%. FBIREURLE
1120049 XN

F1W



S BI0OMBEER

— JEER

1.D

RN JRBEIASE 12 1 mol 49 AR AR e 4
PRI AL LA SE 7 B B B, D 3R TRV S S AR
APPSR BEFRIRE I, D I IR

2.A

RN AR R LR WA

(DN,y(g)+20,(g)==2NO0,(g)
AH,;=2x(473+497.3-937.1) kd/mol=+66.4 kJ/mol.

@N,H,(g)+0,(g) ==N,(g)+2H,0(g)
AH,=(497.3+1756.2-2797.2) kd/mol=-543.7 kd/mol

@NH(D==N,H,(g) AH,=+9.7 kd/mol

MR 35 307 A, @x2+@)x2-D, 115, 2NH, (D +
2NO,(g) = 3N,(g) +4H,0(g) AH=2AH,+2AH;-AH,=
2x(-543.7 kd/mol)+2(+9.7 kd/mol)-(+66.4 kd/mol)=
-1134.4 kd/mol, A ZEI 1E#f o

3A

RN AL 04 A 2 43 BT L WA 2 o7 W B R s
AR, Br LU AR AR I, A SETTUEH -

FTR CARRRBE AN A B H,0 RS | B 13
HER

AAG W AT I FH St TR, C R TIURS 5%

TR Z SR AR BN, AH,<AH,, D HEITHE R .

4.C

FRIR L L4 RN B Ry R ST i G T HEBR A LD
HETH

P R Ao AR A SRV B R g I ] () 56 R T
A, SN A B TR RS X e A RN Y
HZ WU B K, Z )5 WA B TR 4 RS X R Y
PR JBE SR /N (2 e B R S i R, 1B X (g)
= Y(g)(AH.<0) i S # LY (g)=Z(g) (AH<0)
R, OV 2 B0 T AR R B A, C ST IE 1

5.D

RRIE T LE(g) =5 T4t (g) AH<0, M
N, BN AE T bt B i e AR O S T R L RE
AR, P BB RS, RS E M 5 T e >1E T 6 A ZE0
iR

FIRIRBEINEL 2 LAY H,0 IR H,0(1),B ZETH 4

=
TRo

BT FRAR BRSO, 2 A 1 mol HO(D B, ikt H A
PR T 57.3 kI, C HIAEIR

C 5 CO, L lif A= i CO Iy s o Ay MR 34 I B, AH, >
0;C 5 0, VA& CO, 1 I R BRI, AH,<0, W]
AH>AH,, D HIIEH .

6.C

IR 11 mol &M b A I A AK I I 1) A
SRR, i SO/ RER A2 SV MR A BETIURS IR

O R RE AR 2 U A U R E L R Y D
ALK PR E R T HL SR, B LIS DL,

P AR T 5 A e R

DH,(g)+20,(g)=H0(g) AH,
@5(5)+0,(g)==50,(g) AH,
@HZS(g)+%02(g):502(g)+HzO(g) AH,

@H,(g)+S(s)=H,S(g) AH,=-20.1 kJ/mol

P 5 07 AT, RS D+ R @)= )+
@, M4 AH+AH=AHAAH,. AH, 375 B2 78500k he
1 mol HS(g) il KLk 7% s AH +AH, 78 [ 4 T2 53k e
1 mol Hy(g)5 1 mol S(q) AR & ¥ Y I IS 4 7%, IR )
REBCH, AT, 100 CAPE R, 840455 1 mol Ho(g)
5 1 mol S(g)MIRA L7 /3558 1 mol H,S(g)Jii#k
£ 20.1 kI, C EIIEH .

N @) HR 5 A S B L A 2 T A AR T 4k
SEE AL A IS B, BN TR K 0 AH /)N, D 365

iR

7.C

R T AL, CLUZ IR T WAL R, kAR
AR RN K5 A8 U AR T L I A4 B B4 4, B
AH=E4-E,=E;-E,, MR £ 1T, BIFh A2, O, 1 °F-
FEAL RIS A TEITUIE B, C REITAE IR

H T 1, CLL(g) A AR B 0, CI(g) Y AH X fig
14 (E,~E;) kd/mol, Cl,(g)—2CI(g) W I i g 12 7 (E-
E,) kd/mol, W Cl—CI A& 4 2(E,-E5) kd/mol,B il
E#.

T AL B dw /)N ) BN T e g e, £ 6 2 PR R AL
Clo(g)+0(g) =0,(g)+CI(g) AH=(Es-E,) kd/mol,D
I

8.0

R :DC(s)+0,(g) =CO,(g) NI R, AH =
a kJ/mol<0,a<0; @C0,(g)+C(s) =2C0(g) N W
N, AHy=b kJImol>0,6>0, Ittb>a, AV IEH

AR 25 307 2 HE AT, B QX3+ @x2 AT 13 I @),
M AH=(3b+2¢) kJ/mol , BEEIIEH

R AT P00 (D@ ) 78 1Co )+

%Og(g)zco(g) AH:? kJ/mol , CHETH 7 .

DR Ay e K e A Al — 48 AL BB R TR B, BT AT mol
B 5 SRR H B AR T 1 mol— AL B 52 S 4K

0 45 B 1 AH <0, HECO () +2-0,() =

CO(g) AH>a kJmol , DEEIA 1%

9.D

RN Ey A E, AR S O IE L RE L E>
Eq I S D W% SN P, e % S i P, D
I

10.D

R M R TS

JZ R 1:Nay,COs * 10H,0 (s) = Na,CO; *H,0 () +
9H,0(g)  AH;>0

SV 2:Na,CO5* 10H,0(s) ==Na,CO4(s)+10H,0(g)
AH>0

TRER B4 1A (Na,CO5 10H,0) K K Tk 228k LA L
B LI IEH .

1 P 45, Na,CO,(s )T NI K I 145 dh K A 90 4
BN, £ S EORBE TR, C IR

MR 36 W75 i« ] 2- % 1 75 : Na,CO;-H,0(s)
=Na,C0s(s)+H,0(g) AH=AH,~AH,,D HEIi#iR.

11.A

R ;1 mol CH,OH(g)BEHR T F 1 mol CH0H(1),
JSNE Ay 1 B A [ AR R B S A, A IR AN
A% O A B 1 mol CHiOH (1B ) #4i KF
90.5 kJ, A BEIIEH

HEAL T AT FEAR CO, 5 H, A 0 B 20 T AL
fil AR O BB ARG B IR A 1

MR 35 307 L RO DS M @A L@ : CO(g)
+3H,(g)==CH;0H(g)+H,0(g) AH=(-90.5+41.1) kJ/mol=
—49.4 kJ/mol, C I 1% o

MR a5 T 2, R @x2- I B)x3 13 :2C0,(g)+
4H,0(g)=2CH;0H(g)+30,(g) AH=(-49.4x2+483.6x
3) kJ/mol=+1352 kJ/mol>0, RV iZ S B WA, D kT

ZAkEEE

12.(1 )2N3H4(g)+N204(g):SN:(g)+4HZO(g)

AH=-1096.7 kJ/mol

(2)-282.6 kJ/mol

(3)-5a kJ/mol

(4)N,(g)+3H,(g)==2NH,(g) AH=-92 kJ/mol

(5)C,H;0H(1)+30,(g) =2C0,(g)+3H,0(1)

AH=-1366.8 kJ/mol

(6)CHA(g)+5-0:(£) =2C0,(g)+H.0(1)

AH=-2b kJ/mol
RN WS e p R EEE LR O
FERBRBER I A2 Jr R S 6 R ) TR 1 Ak 2

TR EON R 1, BRGS0 A A 2 =4 @4 T Ak
2 305 0 75 AR P R AR s @b Jr X
b2 2T T A fE 2T e B AT S AH X

13. (LI TEBLIBBEFEAR AKENBEFRFIIBEARAR 11
ESETiRE

(2)-56.8 kJ/mol

(3%

(4)abc

TR 1 (3) SN HE A ARG T IR B 22/
A%, 77 60 mL 0.25 mol/L H,S0, 1 50 mL 0.55 mol/L
NaOH W FF TR , 5 _ER St L, A K I 22,
JITHCHE A

(4% BARIR PRAECR 25 A A AR/, T
A AR 2 SEITUE A .

TR BT 5 NaOH 15 W0 b TR B2 5 1 B2 4 AT
H,S0, R, T i ) A T O 1, 0 2 i /1N, YA
AR /N, HP AR AR DR R , b 1350 1E A

I3 220 AE NaOH ¥ 9 18] A A TR 1 /MRt o
BB, R AHR R, ¢ HEIIE A

A DU S0 5 3L A 0 A S R AR DR
T2 B 25 i K A5 A AR D L TR AR A H RN, d
BT R o

14.(1)Da @B

(2) 7K ZE S5 B B WA, S0 I B i
SRR A 2 SR ZE S R T 4Rk R AT
PR IR A ATk 27 BN 2R

(3)D9.0 @1.8:1( & 9:5) @BC @DM+H,0 =
MO+H, MO+CO=M+CO,

2R (DM 2R 1=K 2 ATARR 3,00 AH =
2AH -AH=[2x(-394)-(-566) ] kJ/mol=—-222 kJ/mol.

FERI 1 RN i JE SMAAFRARAE T AS=0, AH
H A, THEIREE , y=AH-TAS AZE ST /A b 85k

FERR 2, B & SRR BN, 0 AS<0, AH
NEAR, TF RS  y=AH-TAS 4K G ¢ 4%

FERON 3t , B MBI R, 0] AS>0, AH
H A, TH IR BE , y=AH-TAS Jgi/IN XTI /N a 2645 .

QRETE, AR R 3, TR
O 2 6572 A A O R, A B X S 45 8% sl o A
K, FBOELREE R R Co, PR Y RN, cOo 4
SRR AL L CO 5 o, PRIt HL (RS R, A
Ji 3k B 139,

(2)7KFE G JEH N B A, 25 A 2R I B
TR DT 3OS R o 1%, AR B A AT
A S AR R 5 0 TR, AT 24 45 14 3R R
IS, (R S K

(3O IER HKZES A x mol,CO N 1 mol,
AR = Bl T .

CO(g) + H0(g)=C0,(g) + Hy(g)

AR fmol 1 X 0 0
H4k/mol 0.9 0.9 0.9 0.9
-1 /mol 0.1 x-0.9 0.9 0.9

09 09

R vV p

) SF- 1 35 0 K= —————=9, f# 15 x=1.8.

0.1 _x-09

vy

KFESE co MPRMEZ N 1.8:1=9:5.

GBIV BE b /5, 2 R AR AR 0, R BUR N
TN | A BT IR

TR RE , AN R, B IR

TEBE A IS 1A A6 R0 AT R B s N 3 ¢ e
E#i.

EWIRER oS SUIR T DN R WO A AL & WA FE 2]
AR50 8 ARG L B3 ATRAS K R 4 e 3 sk
N, RN E ARG, D BT R

@K Gy T 1 el At Ak R B, ARl 5T 28 < fe 4kl
H— L Hy, 5 M o A €O, 0 I RN T
AR A : M+H,0=MO+H, MO+CO=M+CO0,.

g2l

=

BEMEZRTE 31

2024—2025 F 4

AN DI Y

1% L WBEER

— RS

1.D

IR M NagS BEHS Cuz Ho? %1k I i , 55 3L
Bk, SRR T, D IR

2.D

om0 7 e T B

FEARIREE | o> T RE LB AR, 16 k4> FEOm >, i 1k
O FE TN, A I

WK LU B | LU P T Ah 4RO
EIE AR A F A BORAE | B ST

TEEZMT  RAFA SR, SR TH 2 EOR
A5, C IR

6 R 1)l R A S P 355 B o — 58 40
I TR RES T, FECE L T H BN K, D %
T IE

3.A

IR UM NH, A1 CO, B I i 22 bl B 20
2:1 MR A MBS 2 B IR TR IR 2R | A TEITUAE R

0~1 min M, A4 B CO, M9 5T 1 0.8 mol ,
1 min P74%E 0.8 mol NH,COONH,(s), Ho i 62.4 g,
JIVH N 62.4 g/min, B I IEH

Wi SIS (AT | S o S A /N, i 30 s 3 R
H1,C0, %K T 04 mol(L-min), W 30 &}, CO, Ak
JEKF 0.4 mol/(L+-min)x0.5 min=0.2 mol/L,C i
.

MR R AT, RN HEAT E 2 min B E 4
K B, BRI ATA 2 mol NH, B, S ¥ 10 #5380, D
TEIFIE

4.B

IR :0~t, I X MW ARG KT 2 mol, Y 99
SEATRIE/N T 4 mol , W) X AR Y R, Y . X
B LR 201, IR SR B, KRN R Ak
RN 2V (g)—=X(g) , A TR

MR R AT ¢, B X AP BTN 4 mol, Y F9H)

1.5, B HEHIEH

SNGSFRA XA Y BT R AR R 2 e —
B 12, R A —FR 12,0 ISR .

Wi S REEAT Y M BEAE N DU Y () 527 i 56 ¢
0 B 20, B 200 >0 1 200, D BETURE B2

5.C

BT CR R AR R AT B, )R A — A
AMFEAT AN SC AR ARIR] , 48 2R 3004347

WRBE IR H,S0, 22 DLW 5T 0 T A7 7, 7 R
N SE 4 L B A HY B SO, W BRI T K It 23 it
o PR RO BE T TR PR A SR L, AR A
W c(HOAN A, 17 LV R R AR R) , B A R
PR EO AR B B i, AR R R ME— |, JC IR IR Hk T
KNG AR BN 3 5 5, C RIS 5

6.D

IR AL a T & A AR NNH, L, R
TR, A BITIEH

AR T LA RAR 5007 T55 AL RE L DA T DB S 37 33 2%
B HEIIEH

FEAL b FEHT , & A 540 :NH—NO, T ¢ N H
Z IR A R, TR NLO 20 B P AL 4L
VBT IE

HEAR TN B il A 2 15 K A B 3l , AN RE 4R 0 R
P i A 3R, D RIS IR

7A

R AR 1 — il TS L RE IR, RN 3 R IR 2
otk A A BT E

6 Pt AR 00T DA BAARR S B9 3 Ak g L (RS RE i 28
RN HIREAS B BT R

FETT R AE I RN ) B 7y 0 A A e A rh B
JI— A AR XA REFR Rl A, AT, %
R A 2 AN YA, AT 2 ANJEIC RN, C 3k I0
AR

THEGIREE NG A5 T 5 M50, D 2EURE R,

8.C

BRI 1.3.4 MY EHRIC AR )y 2

FIBHRICA AT 45 1 a=4x1072, A SEITIE i, C B4R
S 2 FISIHY 4 B c(OCI) AR 4, He b 4% 1446
A U528 2 Mses 4 9 B YR c(ocCl-)
Xt J 0 328 % [ 5, B 13 IE A
G5 4 % o) c(OCH) R B & ¢ (OH-)=

0.1 mol/L AR A )y T8, 7 15 : 60x4x10° xaxlo'sxo—llz
7.2x10° mol/(L-s),D &3 1 .

9.C

IR LI, 0~2 /NP1 RN % o(Se03 )=
(80-L0PA0TMOIL 51 moy(L-) A AT .

F@FKFERI U pH=8, 1 1B 553 Bt |, IS )
FRORFEAE HY, B RIS R

it b S 38 DRI AT 1, A ] bk 1) P, S5 38 (D( 4
Kk E KO SeOF e I A Ak ik, S, LAl A1
AR TRV ERT , 355 2048 o 48 K Bk 4 oo ml S sk 6 , €
T 1E B

it b S50 @R @) AT 1, LA R P, 923 @) (K
AR 46 pH ) SeQ vk BE A b i oK, IRk, HiAth &%
PERITRIB , 8 240/ EG pH, Se0F I EBR AR &4,
EZ 000G pH A/ H R, KBRS W L
RN, 2 T AR F BRAKFE R Se0d YRR B
Ik, D BEIAE IR o

10.D

RN MR 5 T LU Bl I A TR RN
PRI JE U, A PRI

BRI R, TIEE I 0=0.88 F/R A2
oAk B ISR

& 5 AT, B AL R o BB K, Bk R ok
RGN | FLA S 328 256 H R A AR AT
P LT LR S T 1) Ak 3R s % 53 114 S 7 TR B, LA
/D BRI AR, C BB AR , D HEI0IE A

11.A

R A5 A U : OM+N =X+Y .@QM+N=X+Z,
BB DT Ac(M),, KQFHAL T Ac(M),,
WU I Y 7 B B AR AR A R Ac(Y)=Ac(M), .
Ac(Z)=Ac(M),, ] Y .Z UG R BE 352 0, I vk A% 4k
kI8 O R i 2 T X R R AR R R R &
A e(Y)+e(Z)=Ac (M), +Ac (M )y=Ac (M) HiEIW] %01,
30 minff Ac(M)=0.5 mol/L-0.3 mol/L.=0.2 mol/L,c(Z)=
0.125 mol/L, ] ¢ (Y)=0.2 mol/L.-0.125 mol/L=0.075 mol/L.
030 min IR 2P, Y 1644 2 i 0075 MO
2.5%10 mol/(L*min) , A TEHHE 1R

B b3, S DR R v,=k,c2(M) , I @) 3 K
0o=hoc (M) ey o R B, W ] — RO AR & o,
MDD QMR 2 IR A AR N D @ B 43 H
5 Y 7 BOWR AR AR BT L, P A SO AR
Y .7 B AR A i Z U AR NS I R AR R N
0, JE— A4 H =% 70 S 3o A P R R AR B
c(Y):e(Z)=0.075 mol/L:0.125 mol/L=3:5,B LI 1E#f .

C I, N REHEAT BR AT, ¢ (Y)+e(Z)=Ac(M)=
0.5 mol/L, Z5 AR R P Y T 7 W BE Z ol 3:5, U

Az):af—sxo.s mol/L=0.3125 mol/L, JZ J¥i 45 Uik M %

Wz H@Eﬁm%ﬁi&ggf’ng}fﬂ“ x100%=62.5%, C ¥
TiERf

D &I, K 0D @=Ac(Y):Ac(Z)=c(Y ):e(Z)
=3:5 AR SN BTG FL RE B R, S R RN, T AT,
RO IE A RE R T SN @G AL BE , D PEWTIEH o

ZAREEE

12.(1)0.6

(2)0.05 mol/(L-s)

(3)8.8 0.08 mol/L.

T (DRI B P o 7 2B -

% ,0(B)=30(A)=3x0.2 mol/(L*min)=0.6 mol/(L*min).
(2)3 s WIHAERT N, B9PI BT B 2 mol-1.9 mol=

oy g GBI -
0.1 mol, B I BN+ 3H, g 2N H, 1T AT

3 s PIIEERY H, MOMIR OB 0.3 mol MARAL2E %
PR A R o (H)=23 M 05 mol/(L-s).

ke -
(27 195x10

(3)AE

RN COARE R T A BT, 2 x (H1)=0.7848
TR 0 AR I

2HI(g) = Hy(g) + 1,(g)

w1 0 0

ik 0.216 0.108  0.108

V-5 0.784 0.108  0.108

M- 5750 k=208

(2)B BN e=vy , Bk ex(HD=kax(H)x(1,) , .
S i e e — X(H2)X(12)
- H KK = 2(HD)

k

US VSRLENE

PR 2 B T 2 R R AE [ EA TN 7E =40 min
HiF, x(H1)=0.85, lv;:=0.0027 min“x0.85%=1.95x10° min™,

(3)TH R BE A2 B0 o 3 I ERE R A A Ji
BTN, T HERR C P A HIY 2 S 7
W AR, T o 0 B N b2 P65 il 1E RNy 1) A% 3
FEHIE— 250, BIHIE ) I 4 5 2 B CHD k| B
x(H1)<0.784, 7EA BT 5, AT HEBR BAT o FHELET  x(Hy)
Fix (1) #B2 48 K, RIx(H,)=x(1,)>0.108, 7ED .E i 45 1,
FTHERRDAT 25 b BTIA , T o B 5 — TRLEE B, S5 JE T
IREIEAr , KR 25 B R A B

14.( )0k B8 HEBR O, A 179 T4k

(2)S,05+21"=1,4+250%

(3) 7 NayS,05 B, 2E i/ 1 1, J&5 B by v BB ¥
Te a5 S,05 R - e B A8 4k

(4) ©F

@K 2-2 5 Na,S,0; 78 4% I I Jii M ¥ i
n(S,02 ) F L5 2-1 LA n(S,08)(4x10° mol),
A AR 1T WV 3 B A

@R 1,5 NaS,0, HH I, 7 NayS,05 T #E
5E ARSI 1, I SE R AR B

(5)2.7x10°

R (NH,)S,0, A s A, BB AL KI AR 1,:
S,05 +21"==1,4#2S0%", J T HFFE(NH,),S,0, 1K 5 KI i
TR R R BT T S8, SR R W B R A
FAERFIE LT, 5258 2-1 H1(NH,),S,0, 7 i 5 Kl
TR BN BB AR B 3 Sy B AR 5 T SE B 2-2 L
A (NH,),S,0, R 5 KI#E R A R BF, B AT 24 1
Na,S,05 785 T . 135 T8 A 78 €2 b ) B 8 386 K, AT DR 4% 52
B 2-2, i FHAR A5 H (NH,),S,0, (1 RN

(D)5 1-2 H1(NH,),S,0s E AL KI 25 1, VE K
B, AR E, B ERASRE RN, S P 0, ]
A B 1, 35 BSE S T8 A ST 1-1 FAYEX RS,
ATHERR O, EAL 11 T4k

()X LS8 2-1 A1 2-2 Wl 40, 5286 2-1 P BEA
JIA NagS,0, VBN, Vi Sr RIS 35 &, 98 (NH,),S,0,
A KA 1, 257 BV R 565, SRR E 5,08
H BN e BE ARG S R

(4) QMFEAE B FTHEM , S,05 1 5,08 & A4 1 %tk
RN A S,08+28,05 =5,02+2507 -

G 2-1 1 S,0% MY iR i n(S,037)=0.2 mol/Lx
0.2x107% L=4x10"° mol, S5 2-2 H S,03 /YL & &
n(S,08)=0.2 mol/Lx2x10"* L=4x10"* mol,n(S,0% )=
0.01 mol/Lx0.8x10 L=8x10 mol. {47t S,04 Al 5,03
SR H, S,08 3t , S B JE I n(S,0% )=4%10 mol -

8x10° molx%:&gexlo-" mol>4x10® mol. S35 2-1.2-2

TR VR R BN 56 A 9286 2-2 H S,08 1 5,08 [ )i
JE I ¢(S08 MR F 9056 2-1 th S,05 1 IR
B, S R N BT BIAS W, 5 I AN@,S,0, 1
TR VRS W I DB R RARR S, BT AR 1
R

@5 2-2 PAIA NaS,0, W5, 7 WAL 1 Bl
[i] B S 18, AT B B O (NH,),S,05 555 KI R, A=
JRE 1, T 5 Na,S,0, S, TF NayS,0, KN 56 41,
JE:(NH,) 8,05 5 1" AE LI 1, 7 R VE A A8 W o

(5) KR S,08~1,~25,05 11 1% ,30s P, An(S,0% )=

sxlo-ﬁx% mol=4x107 mol , ] v($,08)=

v=ke (1)) (OCI-)*c(OH")®, AT 45 b=1,c=-1,k=60, M 3% 2Lx3s

. N . . 1 - _0.108? 4x10~° mol _ & .

R FEHN v=60xc(17)xc(OCI )X4C(OH_> K SLE 2 13.(1)K= 0.7842 (2+0.8+0.2+2)x10° Lx30 s =2.7x10° mol/(L+s),
#3m



