REE - R - ZRIRFBERE IR 2024 JEm =58 Kk
WESEZEER
—RBB O 14 DAL A 3 4, 3 42 o0 B R — AR &R
w5 1 2 4 5 6 7 8 9 10 11 12 13 14
VA S C D B C D A D C B D B C C B
S

C [BRIZYRRALG R ARRFEAE: R EETES.BAFRFEAE; RRABLTG H ERMH A
FHA L ARG F 2 . CRFSMRE ZFFBRAGSEY . 22RO AZKOR.DARFLAE.

D [B#F)F T a2 48 X 4 CH,CH(CH,)CHO, A F4%2 ;405 5T 8 24 32 e feh &4k b NLH, . B
RAER R SH R TR T HA XA [Ar]s3d"4s°4p”, C M4ER ;5 18 T (CH;CH,Br) 20 F 69 2 1M 34 A A2 A B
#,D IR,

B [BFYEF . 2 iff i F RS 8. B H 4MnO; +12H" +5HCHO ——4Mn?" +5C0O, A +11H,0, A 5 4%
%5 £ R B Fe BK EBEAE R T LA RACT RS R %4 B B RIEH 8t B F 54 B F REXE£4.C
AR AR A 4NAL 2, R AR BR K B 4. D A4EiR

LC (B IM A8 2 A BRI RAE S B BR AR IR RO A A2, N o F P ek sk 4k ok 4 09 SRR A) T 4k 3k
F&m.B AR, MAER ABALR B, A 5 RA K AR GER) B ;N PRI AL 5 R A K A AR, By
HEaZABREM . CREHA, Nt9oF XA CoHi O, 1 mol N &AMk A & CO, = H,O,F % 22. 5 mol
O, ,D F44%

D [Bi)ak ¥ Fe' oKk b B MmETEH3G 5 A AR BT HBR, R 8 B, B AR,
# % Fe(OH); 5 F R & 1 AR kT,C 452 ;n(Ag) =0. 05 mol, &3 & F 512, £ ik 0. 05 mol Ag i %
# 0. 05 mol &-F,D R EH,

A (BB AIE R IR, AT & SR, BLA TR ALK 69 35, A SRE ;W IR T . 48 5 IR AR A &
AL (PP 28 & AR BALIE) B AR 5 A BR AL A BB B F . C AR R 7 R A4 B M 35 48 BR AT IR iR B L 2 AR,
P B B R IR AR W E AL, D AR,

D [BRIRBELERAZE, TR X ARLET.Y ARAE.ZARALE R ABRLE, ONH 698§ R

0
H

Bods AR EAA;N.O.S 8 % — b, 5 84 KB B R EA ;4w B B4 HLN—S—NH, #.N.S RF LA sp’
|
F4e,C A EH;NH; \H, O, H, S é’yﬁ?:u/%%{{,\};%]z;ﬁz; I, F 3¢, VSEPR #7046 02 w9 & A . D AR % .

L€ BT | o 2k BARE AL AR 2 #’**ﬂ-ﬁwm%w/\ﬁwﬂﬁ;u& A TR AR AR £, R

A% A KB NO,B 54442 R B 1 Fe B g 2  iB P N ¥ +5 MEZE+2 4, C REH; L 1 F A=,
BRZHAH R EZILA 5+ 4.DREEE,

. B (R )e Baiitdh 5 # i R R AR A . ARAL S 8 BALF RO, ko R R A R i L AL AL & 4
R RACHR 8 R = RT R A R IR M BIE T Se  BRACHS RERAS A LR AR 1t 1 AL R B ARMLK R
FEAL K BRBR G S B K T HRACES  SORACAE TR AR 5 A ARBR R £ LB 45 . B IR A s AR A8 B IR AR b T 38
B R, s I NAERER AR TR 18 @ 5 3, F A IEF RAUE S B e RN 2 BR K BR ) = 5o P AR 4
J.CFeR pH R B3R, 2 2 R AR R A T PFS B &, & 2 &R T pH LB . D AR,

10.D [fBRYER b, R A B Brmish 2 ok, L6932 B baieg 3%, A S EH ;C, A4 FAM, A7 45 B A2

#Cy A BT EA K TP 5L A R R SR A B U AR 6 KB IV RS AR

&ﬁ»;%iifiﬁ@ﬂlﬂﬂ 'C R EH Ao R C, méﬁww&,éﬂﬁiﬁm&m,mw £ R E G

BILF D SRR,

F RS ER

MU S N v : 1 —_ YR LI AN A =
i N b 51 = AR 2 R ik SRV 2 5 R TN A2 i A 2= )



11.B [ YR85 Br, £ AR KR A, &R B IEAE R IRAR S R A AR mRr TR E A AEART L,
B E# ; AgCl i TR RBLE F . 5 FZKBEL %, CM42; lm A K, [Fe(CN) Ji5 % = & 1 & 50 . 3t
B FeSO, A T AT R RALEH A ST T MRL.D R4E,

12.C [f@#)d ZnO 88 T4, A B F [0 B FBAL S AN, BB T4 Zn' ey Beis i h 8,3 O 69 B ls fdn
8 A FEHM;MEHE 2 Th, 1 A Ga BT 5 4 AN RTFHmEMNEE,Ga BT R sp’ AL B A IEH; £ ZnO

sl AR A& E 3 /1\*5’-%#51%/1,%”‘}]‘FH%%%QEE%%ﬁ‘@a pm,C AR 1/~ GaRT 5 3 A NRF

NG NRTFIER 1 AIREF 5. M Ga RFER 1 AAEHE . e R Belids . D REH,

13.C (BT Y AT AT 4 B 7T 4y £ RS S ARG TF BB A 69 B, 8 R % 5 Ao T 80 B, BT vA 21808
e REMFTHATERR N, BEERBARERN LR FHKREAREH; WEEE T2, EABILA 10 £ 4,5
M Z B R R, B R ABS LT 10 B R A ABRILIE K, LR Br AR AL R TR AR K,
AR T £ R, C AR R AR, &) R A BB, KB PG, R SRR ISR A, £
B % A B, B kAR Ak D B

14.B [f@#)d T Co(OH), ,Ph(OH), 2H k£ R AR .3 # % pX 5 pH % 2 £, WEBE T4, L, L, 4%

c(NOz)
c(HNO,)

W EEHVK, (L) =1X10 2, K, (L,)=1X10", & F K,[Co(OH),]>K, [Pb(OH), ], ¥ ¥,
K., [Ph(OH), |=1X10"%*,K,[Co(OH),]=1X10"",A F4%i2 .B REH; % Co(OH), = Ph(OH), & 4

#E & %E Co(OH), . Ph(OH), .3 L, X% —lg 5 pH £ A, #3E MNP KB+ E5E e

(A2
w,%: 1% 107, C 5 4% i2; Pb (OH), + 2HNO, == Ph (NO, ), + 2H,O & F 4 ¥ . K —
c(PK) « (NOy) Ko [Pb(OH), ]« K2 1X10 ® X (5X10 %) S o s
FJ(HNO) K2 =T (Loxio Mz 0 25=1X10%. Pb(OHD: e % 2

TR AER D ;AR
ZVEEREBORA S 4 L 3 58 &)
15. (15 49
(DEFREA 4 SO, (140
(2)2NaHSO; + H, SO, =——Na, SO, +2S0, A +2H,0(2 4})
) RAHAZ R, ST RIEE Q2 41
(DIFUE 43 IR kG i A (1 43
(5)H,O(1 43
(6)2NH,CuSO; +4H =—=Cu+Cu*" +2NH; +2S0, A +2H,0(2 4})

<7>%<2 SER-TICRAS:

[FEATIAR EI =/ B 69 0 &7 St IR = e BB MR P a9i8 e KR SO, 28 R M = sk,
(DARZEIBRR SO, £RAKEHTREZORL, LMETFIE SO, .

(2) T35 & v VAR IR BRBR Ao A L AR 24N i H) & SO, .

(D RAF SO, &R wik BOK . # . iF7 E£ =4,

(DIRAE, F s TR G TERE, AERES &, REHRE S S, Tl ek TR, 8y i EE
= A P HE ],

O FI IR Ao T ha LK AL T SO, FHIFE L,

(O R A % , TLAEER T 4R 55 55 A5 BRBR RS & s BRLBR 4R V4R . — BALAR  BLBR e o 7K

5+ 290
0. 1XX20.00X10 ><725. OO><2><162

(7)) A 3& e 4% % % X 2NH, CuSO; ~Na, S, 05 w (NH,CuSO; ) = X

m
100%:%?%0 o RN 5 IR 2 A —3 5 NayS, 05, FBIH# Na, S, 0, AR iE R AR K, R
.

RFRAASEER 2

i N b 51 = AR 2 R ik $HY 2 5 e N 2Rt B A =

A\



16. (14 43
(DSIO, .CaSO, (2 4P
(2)RuO, +280% +4H"
(32249
(HMgF, (14 A 4H
(5)BD(2 41)
()77 % 1 i HASAERFEH SRS TR M7 5 2 FIHERRAR B H Bb e MR R 5T 24 (2 4
(DIEPUHEAATE (1 4 100%(1 43)
[#RY(1) CaSO, #E T K, k&4 Si0, .CaSO, .,
(2)RuO, #4“—0—0—",1 mol RuO, %3] 4 mol & F .
(3)3 mol Na,Fe, (SO,)s (OH), 4 12 mol Fef", Fe*™ >Fe' ™, ClO; —Cl , 3" FF 18 T 40, F &
2 mol ClO; ,
(DAY BAAS  BAAEE EART fo Bl A T RAAE LR, BIEEEMRITE.EBERF «(F )=0.01 mol
L7'a,c(Ca? )=1.5X10"5mol « L7 ,c(Mg®" )=7.4X10""mol « L7',3)F 1 X10° mol « L',
(ONaF miz b & T F KBS HE A BIRMESE GEEE.
)7 % 110 Hy o BRARES R G Z AR AN AARERI 5.
(DA BFALT 2 RMEFd S, T EAES LEE TR BRI R NN LT R EMNRBETHRAE LA
S ST AR CBP Y 4 ANAS B F AR 69 B 9 @ AR ARl AR AL XA A FE A 100%,
17. (15 4%
(1) +62(2 43
(2)ACD(2 43)
(3D10 (24 @3.74(1 43
(HCatl(14p) 300241
(5)1:1(1 43 0.021(2 4P
(6)HCOOH—2e ——CO, A +2H" (2 4}
(R YD R 4 5 TR 4h Batael & sy Batse 2 2, AH=(799X2+436—413—745—351—463) k] »
mol '=-462 k] « mol !,
()R 1 WL — B AR P oy sk Bt R AP 0 B AGE. A AL JEMMSE . o 424 4, A AL, B A4
BB TS,
_c(H") « ¢(HCOO )

2 % S = A% — — 10 5. 74 21374 = y; —4
OOA A a EFEHFH B B FHK, “(HCOOM) 10 X 102=10 BB RA 107

@c(HCOOH) =c(HCOO . c(H H=K,=10 *",m pH=3. 74,
(DARIEZ AKX T, B E TAR B Rln £ TAAE L SRR RIS FIa K, TMEM K, K4 FEH
AN EACRE AU AEAL A Cat] AL R E, RN ab B3I T4,93=—FE, X2X10 °+C,33=—FE, X4 X
10°+C, ##4%.E,=30 kJ » mol ',
MR ET.IEK Hy 5 CO, #9384 . CO, THEALFEIG K KA 4 s, & c £ME M4 T CO, F#F
HALR N B A 101, K adkAe A 1 3, FHat.

CO, (g) +H,(g)=—=HCOOH(g)

Ru'" +2S07 +2H,0(2 %)

#2 4% (mol) . 1 2 0

A (mol) . 0.6 0.6 0.6

F 4 (mol) . 0.4 2.4 0.6

. X M 0.4 mol 2 o 12 o 3

“F#r Ry, p(CO, ) =100 kPa X 34 mo]—lOOX 17 kPa, p(H,) =100 X 17 kPa, p (HCOOH) =100 X 17 kPa.,

3
100 X 17 kPa

_ p(HCOOH) _ .
K, p(CO,) « p(H,) 12 ~0. 021 (kPa) ™',

2
100 X 17 kPa><100 X 17 kPa

(6) # A& b WP BR AR AL R = B AL, B AR B X A HCOOH—2e~

CO, + +2H",

RFRISEEE S

i N b 51 = AR 2 R ik SHY H 2 5 e H A 2Rt B A =



18. (14 41

0
(14

HN

)
CI%CI

(DRI (8] 2 AR 40 READ
OWJFESZNE (L4 TEPUEAIE (140
(O C—D &I F=8> HCL, i g GEM I HCL AR 2E SN ) 1E 7 18] AT, 32 8 7= (1 4

) )

HN +NaCN— HN +NaCl(2 5
f\y @
Vi
(5)13(24p)  _Cl OOLH (145
@_\/ LiAlH, @_/ S0Cl, Q‘_/Cl NaCN@\_/ H,0,H* @J
345

[BITMRAE A 95T X256 BHAM T A ARIT R ARERLELE | T, CHLRAEXTR, 26EL8 1

)

T’]-éfﬁ ,E ﬁﬂ S()Clz ))fLEL ’ _,:\%—)5&(4 F( HN ) °
Cl Cl

(D)vkwz Z a3k, &) = M A HX 69 RO A7 T vA B kg O 3§ AL £ AR 3 R JE 61 45 3 3% & RAT $ AL e /=
(5)C é’al’l/\‘%’aﬁ: B K AEBRBL R BRI T AR BE AL PR BS AL BRI E R A 2 AL — AP R AR
T FEREE A (3 ALEM); 5 —AHLAELA BEA ZARTUOFEH . HFEF£H0AH 13 44, L+,

< S>—O0CH fetis 36 836 B4 @it 11212,

(6 AR AAL T S, 3BT FINFIIE A0 1 AR T, TR AL R AR AR R, AU B £ 4F K
AR (M SR

WFRXMAE LR 4
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