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1B ZES AR AL T EMEH b
(BRAT) AH<O B R S AR R K, R IR RE BB T AR Y
MEBREE R, B(g) MEBREES T B(1) MUREEE, T B
B IEH,

D EECRFRETRETOTAPRTSRT TG LR
(RRAT) B3 Rah R TR 7 X, FN 0, Rk, 4R 1 2
RAGTTR A TF# RIER BRI R R, 1Z R BT AR AH —E
/NF0,B 1EH;RE T O [RFAD X [RF= [8IFER T 0, C IE
;12 R VAR PRSI LERR A FAEE IR AL 0 JEBE D $51R,

C EZBEA KFREEHEEA
(RRAT) C H, BRIEAE B — EARRANK, 2 EMN, LEN TS, N
M—N 2 AN, & M F1 N 53502 CuO F Cu,0,A TE#; &
QRN CH,, NIRE RN BENESHYRAEN CH,
YVIFHERN 2 Z,OFEESYRMEN N CH, WRNEN
10 4%, RFREE 294 1:10,B IE# RIBETEETH, —MLER
NTER—HTRHMAERNL TN, REARE, BARBEHT,
Bt FRRNET (A SR BN 7 S b BRI R E AR
%,C R AERT M, WRRR K728 kB R E €O, FnK,
COo, HEES, I TEE, BARRPRE, XLE N,.0, SHf
SR, B RS 0 554, D IEH,

C EZBESHCARRE BAEREE GERAE AT F X
(BAT)ARIBEGTHN, REOF RN RGEES T EMY 6
B, R NOABRRR,A i REQTRE I T2NHLEMN
ZETN,NREQRZEM TR AL ENENERRY,B EH;
REOEREQORREE, 5REOHRIERNELELRK
QHIERNHTENEEATRX,C $#81R; Hy(g) +2ICl (g) == 1,(g) +
2HCl(g) AR N, R R R EMERD B EEZEET

218 kJ » mol ™, %5 R HI1E 4 AH=-218 kJ » mol™",D %,
D B E A AL BT 0% v A 09 A R g PR

(AT AT, BREATE, FEECELERFENEL
BELLAE AR CO BYALEE /N, T E YA HE, A F5; LM
B, FERAE R FEEAE L REEE A A CO BRI EE R, A SR,
FEARFENREREEANBREEXN, EEF TR FE
FIF~%,BIEH, HETM, —EHREENEELL CO K, N
ZEMT _EWHmHNREML CO®,CIEMH, AR T, %
BTG KB AR CO R/, BRAEBELEMLE
AR EEAE WAL, FTUZ A FI R T FEE A M CO IR N
RE AT FEBEECECERNFEARERER,D 518,
@D =

1.B  ZEWi& ~BALH A E 5T RO ik R0 ¥k

(BT RETHN~Y | NEEXT Y 2HEE, ™2 &
BRE,AER HETMEAXRBRSY FHHE—OH, ZBEFHhE
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—OH, T BN FEESREEERS FIRKN B, B EH; A
BROTA, BAR Y F IR AT, AT AT R
B, C 451R,; BRI T A ALY 1 RBP4 RO ES
TS, FIFRE, 7E 4 BEH 36. 7 keal » mol™ = (=9. 3 keal + mol ™) =
46 keal » mol™ ,D 212,

C S AERALYRABETHRZ R G X R AFRE P RE
(Q)Z AH A%t 5 A Z 5 X $ B B EI% | B | & 2 48
5 A 5 A2 X
(BT E T M, UF 2B P Sn0, (s) B4 &N, T
Sn0,(s) UBEERIR, b BT, A IE,; HAENANEX T B
FE. DS (s) +Cl,(g) == SnClL,(s) AH,=-325.1kJ - mol™_
@Sn(s)+2CL,(g) SnCl,(g) AH,=-471.5 kJ » mol™ , §@-D
45 SuCly(s) +Cl, (g) == SnCl, (g) , WA ZHER T BIZSEH
AH=(-471.5kJ » mol™" ) =(=325.1 kJ - mol ' )= ~146.4 kJ - mol ' ,B

. = s gop 1
1%, RAEAEX T B FHER . GSn(s) 5 0:(g)=—

SnO(s) AH,=-285.8 kJ + mol™' (@Sn(s)+0,(g)==5n0,(s)
AH,=-580.7 kJ  mol™", F1 2x@-@ T 2 Sn0, (s) +Sn(s)
2500 (s) , AT TFIZR NV AEI AH=(~285.8 kJ « mol ' ) X2~
(=580.7 kJ + mol ' )=+9.1 kJ + mol ' >0,C $5iR; f14E BN E X T3
HULETFER Sn (s) 40, (g) ==Sn0,(s) AH=-580.7 kJ + mol ",

30.2 N =
30.2 ¢ Sn0,(s) B9 R B ———5— = 0.2 mol, M3 B =
151 g « mol

580.7 kJ + mol ' x0.2 mol = 116. 14 kJ,D TF#4,
B EBEHCRAHEAIN
(BATI AR TH, 28 (g) EMARZ S (g) IR KA

A N
2CH,=CH, (g) +0,(g) —252 O\ (g) , R K R BRI KL, FRZ
B3 AS<0,A $2i% ; iR T 40, 78 2 A CH, CHO ( ads) £05%

EEH (~124 kT » mol™ ) = (=176 kJ « mol™ )= 52 kJ » mol™",B IF
R, RE R (g) NEEES T 2B (g)  WRR LR (g)
Wh 7B (g) 9 AH=~219 kJ + mol™ = (=117 kJ = mol™) =

-102 kJ « mol ™", C $E1% ; U ROTE L BERE R, R L2, AR R
TR, B A AR T ZS R R O BT B, U A AR B 7S 3R R
CIRHIRA L A AR 7S 2 R RV, D FHiR,

D BUF A AR L B AR 8 ) B A T gk R R AR

BESW / mEam, £k 1 KNSR ERIE, I@HCO;

' (aq)+H"(aq)==CO,(g) +H,0(1) AH>0; L% I R NM/a
BEFS,WDCOT (aq) +2H" (aq) == CO,(g) +H,0(1)
AH,<0,

(#8AF) =T E 2 T MO+@+B7FDC07 (aq) +2H (aq) =—
CO,(g)+H,0(1), 0| AH,+AH,+AH, = AH,<0,A F#, OF 275
EHEATA, BB S, AH <0,B 5, @& B T/
SERBTF RN AEMK, BT R, R &R, AH <0,
@A H,CO,(aq) A CO, (g) 1 H,0 (1), 3% 5 #E I & & #,
AH>0, ) AH,>AH,,C EH, BEHEETH, D-2x©@F
@CO? (aq) +CO, (g) +H,0 (1) == 2HCO; (aq) AH, = AH, -
2AH <0,D £5i%,
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1.C A st s #&

(BT ) Z R RSN FREIEINAR R, AS>0,A 451 Si 4
B, A ETEERREARNR, ZR N EHEEH K=
¢ (HCl)
¢(SiHCL,) « ¢(H,)’

HCI~H—CL, Si~2Si—Si, 4R 3F AH = [ ¥ 2 5 8E - £ A ) 2

86,040 AH=3E(Si—Cl) +E(Si—H) +E(H—H) -3E (H—Cl) -

2E(Si—Si),C FE#;SiHCL, B Si J5+4 41, H.Cl 551 47, 1238
it

SUERRNAEMREFETH SHC, 5KKRNE K
H,Si0, HCl . H, =fh# 51, D 5%,

2D EZBESEWFRAEPREIFOEALMNZELERABREEFNHE
B 3t S

B $&1% ; SiHCI, ~3Si—Cl ~ Si—H, H, ~ H—H,

(BRAT) 662 T 50 M, () + -0, (8) — HL0 (1) AW =

-285.8 kJ « mol™' , AN E S AR GE R AH=-285.8 kJ * mol ', A IF
#,H,0(g)=—=H,0(1) , W APRSBRAET RS, M HE#
2 BFEER/N, N AH<0,AS<0,B IE#, ZE & HRTHER
T HERNARNARAER ARG SMASEL, SRE
BWREX,C M, SRR MR, AR =R
VDR -4 P D BEEE<0, A LTS 2 mol H, 1 1 mol O, 1Y
SEATHERE/NTHIE 2 mol H,0 MU EMFEERE,D iR,

LA EEH R KKK EHEHE
(RBAT) BB TEA Na RFEIMNEINBFE, ES K BRFZINE
4 NETFRE,Na IRMNEEFRREFZARSI DERK, BHEKE
BINE—NETFAHENEEERA, F It 2Na(g) — 2Na'(g)
AHSAH, A FH RBEFRFERHELERTFZ, FEBMHS T
S, BHBFHENSTR, B NEFRENEERD, BT
HHEZM T, 2Br(g) — 2Br (g)  AH>AH;, B $5i%;KCl(g) Lo
KCl(s) 883, B KCl(s) AR BT, M AH,<0,KCl(g) 58
PR, T EEB N T INARS AT, i KCl(g) 2 KCL(s) 19
WRRKREMS FEMERN,CHIR, AR TEITH, AH, +
AH,+AH,+AH,+AH+AH, =AH, ,D 1% o

4. (1) CH,(g)+20,(g)=—=CO,(g) +2H,0(1) AH=-890 kJ + mol™

(2)H,S(g )+7() ,(g)==S80,(g)+H,0(1) AH=-a kJ + mol™

(3)+137

EBE I FEFIRXGES

(#847) (1)0.5 mol CH, SE& R IGE4E AL CO,(g) FIIRASIKE, U H
445 kJ #4801 1 mol CH, 524 MRS A4 A CO, (g) FRZS K B AL
445 kJx2=890 k] &, AT CH, &R 4 i CO,(g) 1K
SARMFMFHERX A CH,(g) +20,(g) == CO,(g) +2H,0(1)

AH=-890 kJ + mol ™',

(2) B H,S(g) T MIE4A AL SO,(g) A1 H,0(1) ,H,S AIMRKE
e AH=—a kJ « mol™", A XL H,S BRI # f #h4b 22 75 F2 24

3
H,S(g) +702(g)=502(g) +H,0(1) AH=-a k] « mol™",
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3) R HIRTT AN DO, H, (g) +—0s(g)

5 ,(g)+3H,0(1)

AH=-1 560 kJ * mol™ ;@C,H,(g) +30,(g)=—=2C0,(g) +2H,0(1)
1
AH==1 411 k] = mol ", @H, (g) +—-0,(g) == H,0(1) AH=
-286 kJ . mol_] ;*E%E%ﬁﬁ%@ ®_®_®'/T%E‘ Csz ( g) -
C,H,(g)+H, (g) AH=[-1560- (-1 411) - (-286)]
kJ + mol™” =+137 kJ » mol™'
5.(1)83

(2) I]Z(J\i/(,lﬂz (g)==CH,CHO(g) AH=-102 kJ « mol™

0
(5 EOAA AT IY)
%Eﬁ»i%i@%ﬁm%ﬁﬁi
(BBART) (1) R [EI4A OMC A& AR B 75 EO (ads) B9 E L BE A
[-93—(-176) ] kJ » mol™" =83 kJ » mol ™',
(2)RIBEFIEXEEE, FH EO (g) £ AA (g) UL R
H EO(g)==AA(g) AH=-102kJ+mol™',

D=

1.D e > A B M A R
(RBAT) & (D &f@)ﬁ 0.(g) +H,(g)==H,0(g) AH=

AH,-AH, 2 E RIS TR, B0 AH, -AH, <0, A TF#; R @
FC(s) 5 H,0(g) TR TRNARM CO(g) F H,(g) , ARIAR
Rz,B IEH; RIESE E R A, E*2-@x3 18 3CH,0CH, (g) ==
2CH,CH=CH,(g) +3H,0(g) AH=+140.0kJ « mol™",C IF#;1R4E
FHTERETH,@X3+(B5 3C0(g) +6H, (g) == CH,CH=CH, (g) +
3H,0(g) AH=-401.3 kJ « mol™,D 4%i2,

2.D  ZRElA AR TS AL S Had F b
[ BRART ) FRBRBR DB BB/ N T 2 F5AOBRER B A0SR 6L, T ANBRER
ZROBNT 3 BN ERNEL, BUNT 1038 kI » mol ™,
AFH RN o B, VNBPFEE 1IN o BN o B, LR
N—N 5 N=N.0—0 5 0=0 f@eEHIETM,N.0 FFTE
Z BRI o BB m BHRE R NLEND o BNTF w #,B IE
i LR P—P 5 P=P MEEHIET A, P 5P LMK o BHE
RERT m gEEREE, P, PP RFEIL o &R, HEE R, YR
ERE, AP, EXTaERAUP, X5 E,C EH,; #g
R BE &, Cl—Cl 94884 242 k] - mol ™', & Cl,(g) AEXTEER £
0,1 Cl(g) BT EEE H+121 kJ « mol™", D $5i%,

3.CD ZBEEATRLL R B AT B S H R HK
o5 75 2 X 4 3L
[ #24T ) HCOOH & (L Bt A g 72 7% & N—H AR 42 /) i 240
TR, O—H ARMER AW B IA 2 H—H JERMERMTLAL, B A IE
#; HCOOD X & HCOOH, 5 2 [ & B 4 i — | AL B SN, I %
AR HD F, % B E#; AR oM, I -MiEREFHE O—H
2, M-IViER2hWE C—H &, M-V RERT I->ME
TEWRE, TR RE S C—H ELLAEE O—H RBER, i
C$#HIR; B Z &7 1 59F HCOOH (g) L4 B — S4B HN
SERRHEREEN 0.45 eV, MAKFFERXHH AH 2 1 mol
VIR OB AL, B D iR
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D ZBES M5 nFFRI . SHLETA X B
) 5 Hr

(BAT)RIEBZHEE, HO+QU B BEARREZFER, U AH=
AH, +AH,=+206 kJ + mol ™'+ (=41 kJ » mol™" )= +165 kJ + mol ™",
A TIE#, EEEREPIIA Ca0,Ca0 £ 54 K H CO, KA B
CaCO; , NI R R AR R CO, SRE (2 E) , EFHEEH
5,125 H, &K, B BUEH; HE P I 41,800 K ZH R H
SRsE R L) 40% , S RENHL N 20%,EEEHS, 8525
FHOSFHRENDHIEA, B4 900 K BTk R AE, 2 FF Kk
B EER, MESEL RS RESHR/N, 1B 800 K A /=
SRERTFEIRE,CUEH,; HETRT I, 7£4) 900 K & F Az
HAERESREN K ERSKFE, LSS MK
AHOSFHREN SRR, A7 FHE HERH H,, % 900 K
RRZHEBERIIERE,D MR,

St EESRT, S5 (Ca0) I ZE AR (CO,) e H
RN, REASE(S00FBREN )N, EMNASREEER
&sé‘iﬁk%%%@ Caco3)o

(1)-136.2

(2)+41 kJ + mol™

(3)-171.3

(4) (CH,),NCHO( g) +2H,(g)==N(CH,),(g) +H,0(g)
AH=-1.02N, eV + mol™

B E - HAF TR BB R KT E

(BB4F) (1) GBE RS R AR ESHDO.Q, P ITBFA

ER, ?ﬁzﬁfﬁﬁ HEOQR NP RHA—XAP R HE—) , HE

AT ERFR " BUATE, RUAR",TE.

3. 1
+5><\l; +5><ng;
3NO,(g) +H,0(1)==2HNO,( aq) +NO( g)

— o 3 1 = /4 /8 3
)”JJE’W??*EEY=7X®+7X@,EEE'EE)?IE@T%,AH=7X

1
(=116.1 kJ * mol™") + X159k - mol ' =-136.2 kJ * mol ™',

(2) SATEFHER, RS | 1 KT R I — R
B —), BEASI R, TR AW E, SWHR",
T8,

1 |
—§>< | +5><ﬂ
CO,(g)+H,(g)=—=CO(g)+H,0(g)

. 1 1 P 1
MBRAER =7>< I —7>< I, REZHEETE AH=7><

1
329 kJ - m0171_7><247 kJ « mol™' =+41 kJ » mol ™',

3) AR EREREURT B Tk E R
@CH4 (g)+20,(g)== CO,(g) +2H,0(1) AH=-890.3 kJ * mol™",

1
®H,(g) +702(g): H,0(1) AH=-285.8kJ + mol™,

SHERAER, HEEARMEO.Q.OFUF RAEIA—XNY
F(#E—)  BEXLAITER ZR"BWALE, ZMWAR",
CEEX
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+4x(3) -1x@D  +2x@
CO,(g) +4H,(g)=—=CH,(g) +2H,0(g)

MEFRFRER=4x@-O+2xQ), HEH E# T M, AH = 4X
(—285.8 kI + mol™)—(—890.3 kJ « mol™" ) +2x(+40.8 kJ + mol™ ) =
-171.3 kJ * mol ™',

(4) ZR B ER MK (CH,),NCHO (g) 1 H, (g) & B4 A%
N(CH,),(g) ¥ H,0(g) , AE T 1,1 4~ (CH,),NCHO (g) /¥
SMENRBERE 102 eV, U EHNALFEFTRERND

(CH,),NCHO(g)+2H, (g) =N (CH,),(g) +H,0(g) AH=
-1.02N, eV » mol ', SEZMUHFRAMNRNHE 1 mol IR
[ %55 |
NAREARHRE,
6.D  PUFTA AR R ARG R

[ #RAT) FREI 40, NO ( g) FOARAEBE/R A4 AS 5 +91.3 kJ « mol ™", Tl
N,(g)+0,(g)==2NO(g) 1) AH= R ¥R = FN- £ %8
BEZFN>0, B0 2 mol NO (g) B9 8E/NTF 1 mol N,(g) 5 1 mol
0,(g) MEREZ AN, A $81R , V) FTaE (T MAR T, NH, (g) BIFRfE
BEIR A BRI h—45. 9 kI + mol ™, N H (1) AR BE /R A RIS
+50.6 kJ » mol ™" ,N, 1 H, & R4 B NH, 7§, 4 s N,H, &
#, 00 NH, fI8E &Lt N,H, K, BB EM X/ NER A B<R,B 4
R EMAERNETBFRR,0.5 mol N, # 1.5 mol H, & A& ,
AH=1E R TR - R R 7R L BE = ~45. 9 k] » mol ', R F
W R RYTE B AR AN, WU IE R R YA BEFE N RERE , C $81R 5
MAERBIETITEHON, (g) +3H,(g) = 2NH,(g) AH=

-91.8 kJ+*mol " ,@N, (g)+0,(g)==2NO(g) AH=+182.6kJ-mol',
B2H,(g) +0, (g) == 2H,0 (g) AH=-483.6 kJ » mol ',
6NO(g) +4NH,(g)== 5N, (g) +6H,0(g) T f-3x@-2xD+3x
@BF, M & & ¥ #M AH=-3x182. 6 kJ » mol™ - 2 x
(=91.8 kJ+mol ™" ) +3x (~483.6 kJ » mol™" )= —1 815 kJ + mol™", D
E#o

LEEWIZ

@D ==

1.B @E& - FRELERE, TR QLA FHHSD .
ERF
(#RAR)ARYE AG=AH-TAS,iZ R N AH<0. AS<O0, 8 (LR B X
W7, BRNEBEINMEABERN &M, A 1R, 1ZR AR
MR, FERE, FE S, FaRERE/N, B EHf 2R N
AR, M E L ~E, <0, BI I [ &2 YT AL B8 /N T3 S R 8953
H8e,C IR A 3 MR AIARI T I, 3R A9 2R
HA AH, AH, AHy R =R T -RR I ARBEATEE,
AH,=AH,~AH, ,AH, 1 AH, FIAEXS K/ N, WA E AH, =
ZE/NF 0,D $H1R,

ETEY G- 0H-TAS<0 YRR B B & 47, 0 AH<O,
AS<O HOSLR, (L B K5 AH>0,A5>0 957, AR
KT AH<0.AS>0 B K7, (R OE & T #BRE B A 4T AH>0,
AS<O FOR L, FEMTRE FHR A £,
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2. (1)< (2)-(2a+3b=c)
(3)500 K B, & Rz B9 F &% BB/, R ERBITEE /D (S
500 K BHELFIKES, GIEEDFT)

SR R e i
(BBF) (1) BEREHS, FEELURN, RRREAS, FEWE
%uh, ERN AR (AHO) o

(2) &R R B A2 R T H 2C0 (g) +3H, (g)
HOCH,CH,OH (g)  AH, %% R (M A B A r 22 75 12 2 (D
1

CO(g)"'?Oz(g):COz(g) AH, =-a kJ°m0171\®Hz(g)+

B

—0,(g) — H,0 (1) AH, = = b kI + mol.

5
BHOCH,CH,0H g) +—-0, [ g) ==2C0, () +3H,0 (1)

AH,==c k] » mol™, BRI = 2x R K D+3x Q- R K@), N

AH=2AH,+3AH,-AH,=—(2a+3b—c) kJ * mol™',

(3) ZR AR, BEFSFEEBUR/N,500 K 5 F#E

#¥<1.3x107, AR R/ T @47 RORE R/, MANE R SR R A, &

TEFRORE OURRESRET T, BAFIKETE M,
3.657.1 kJ + mol™

LN e

(BRAT) LR N 1 x3-& & 11 x2 Bl a8 3CH, (g) +CO,(g) +

2H,0(g) == 4CO (g) +8H,(g) AH=(246.5x3-41.2x
2) kJ »mol™"' =657.1kJ » mol™'
4. +14.8

WS A MR AR
(BT =k I-RN 1, RBEEHEE, AH, = AH, -
AH,=-378.7 kJ » mol"'+393.5 kJ « mol ' =+14. 8 kJ » mol ',

5. -45
FRRA A L R R B Lz
(FBAT)RIESRE PN S LR T M, AL KA AH= (+473+
654-339-397-436) kJ + mol™' =-45 kJ + mol ™',



