





PR ERECEWD

(BiTA)
BRI RER
RIERE: KD

WO AR R R A
TR EE Y U VT Ty ]

850x 1168 %%K 32 B, 17.26 FH, 440,000
19844E 4 M1 15014 8 B8 2 S o Xy
B 1-—1,100

ISBN 7—5355—0097—8/G + 98
£ #r: 5.9070




S

citE
RN

KB EARBEEFEFFAY LS A LEYBASEF AT/ Y
¥ot, AEMTEARLER RS W BLEHAURE, £A4HH
EREELEIHAF BN A BERF N E TR,

RERERINNSEAL, A4 NREL AN EIHNA,
BYETARFAAEAELAR, E¥EAERERTEE, A
FENAZBMARERERARA—ASE, AU LREHNY
TH; FHFRANAENLEN RIS~ K =Rk RER
MREE, A% FFELARENT R ER R,

AFWBERATATENEHE MM S B ¥ HE, &%
PRETHENRENHENEALT, PHABABIAEHEH
R, B—BAMAREXTYRNTHERER, F-B2HRE
RETHREMK D%, 25 £13%, 2+, TEMBEM L
MEBEE— B2 AR RH Ak, RAUSE— 28, RhRE_x
B, BAOSBRGREE, S A EEXEENER (B4 uE
FABRE, THAEE - BINETRRTE. LETH,
MAETE, FEAEAE SN RESR, L2 H
¥, RNBARERRTE, “ALP LS AEEF, EHHERE
ENERERKANER, AHBOHEREF Y, B hpy”
—~FEHRARDRAR S, BEHREAE. A THE RSP ER
REANBAREWEY R, BT “RISRHHAZH —
FAGSRAR SRR A ENEXRA L 2B HROHNT,
A, RATHSATAEMHIEHALE, XLAEREXRL

e 1 »




-

FHREQPARTHREAAHZ AN Z A AR FHERELE S H
Wo RTHEINFLEQNRSSEEHRE LR BRIAM.

RAWEAR, BEAEAKRNREE, EAERYN
EEHE, CHTRESYREMAE, WHEBRALTY; AER
BB, BRAW, FE% %, #5XRA XEH LA R
RURENZE, AEN-BEGIRRABAEEZLAET #
REBUEY, W THEMZTN LS TERAO M AMEXE LA
SHUAN BT XEI R GHRE, URTKYEFHERE
MRS, BWSKFLERTIRTANRUREARKT AR -
HREZR, MARTI P AE, X5RAZRERUE D X ¢
HEADBREREHRMEE, dEHALES, ERENE
EEAEHZH T s R EN I, AL AV EARRRREY,
RFERRKEREABEANEELAR, BLREREBZRETHIE
HERWHE, XLIAMETUS RUFFZEFREMFHE
ARE, FREF, THRUEEENHE A

2 ERFAIVEIESH T THAEXRE B B EAL
FHA,

1. Ira N. Levine: Physical Chemistry(1983)

2. V. Fried, H. F. Hameka and Uldis Blukis: Physical

§
3
-
]

Chemistry(1977)

P. W. Atkins: Physical Chemistry(1978) .
4. W.J Moore: Physical Chemistry(1976) .@g‘

R. S. Berry, S. A. Rice and J. Ross: Physical e

Chemistry(1980)

6. M. H Everdell: Statistical Thermodynamics and its
Chemical Applications(1975)

AFEERYNE, GUEPHXBREEH S HBRZ
MWL, RATFOATHRRERNL, EFRIZEEFY

FRAFARERUBRUTHS ARBAAEY, HERZA
s 2 »



W, ARFAEE BN A, EXEFHEAFTFRFLER
MEEHSE, BAABNHY, BTARLFERBFRTLAT
FHR—BLHEE, ERE-HRTFTRLOH A,

RTBEQKE, ERERPTLZRE AL, FEBRE
MEHE, NEFRSBEME S,

WA EkED
1983124



BIRATE

i

AHEF-IREAEUE, BHEALARR ARERREXRT
%, RUTHSETRELAMEN, IXKBFRETTERE
T—WRFHEM. Ak, EHFERBE

AP F_RMEE KA, AR THTRHE. tHELFQE
WASRER, 23 kA EXAFHEGCB3102,8—828 # & MIUPAC
WA EMAE PN ENERE N R ERAEARFERD 2
B, SAEREN “BeHhr”, NEREZREFHA
E, MET AU AVFEARAFE" PR EENRZE"STHAL,s
THRAZNEGRS, RARKEIVFIEONAELINIESR
B, “GAFEBRE, ‘BaiFE N FELAKLH LU, &
RRERE, MET“HELE"—F, RPH“LR"—F AN ‘%
RF"—FR, £FFU4E, ERIH6E, THYISE XHN
REGARAZLGERM, RHTHAETENARRYELEHT
KRG AR, AATHENARE. BERWIMEABECATHY
A, FTEAE-BHEFIHEATHE, ETELNEL E F 3
# o

wTFRFHEIE, BITIhRITRTE, EHFHES A
EHAFPHER, AT ZZR, HHRIE LAY, R
EAFRRETHER, ELEFRTEQHER,

AWK KREF
190057 A T
ERXHFRFRFA



B—W v e can (1 )
§1—1 FHXRE eeearenienn 2)
§1—2 Z o BEHRE T Forrennmnninnniea( 4 )
§1—4 @ﬁ%ﬁﬁ{cfﬁﬁ crrveeesenneenen( 8 )
§1—5 A AKE Horrrrerrerieneranninrnnnerinresnennanen( Q)
§ 1—6 BABEE ﬂgiﬁ NG LD

O =L . D G [ D)
§1—7 LFHAISL Boyle BAW L eveerrecrraee((16)
§1—8 ;};m—hﬁﬁ‘“ﬁﬁﬁ vieieesneeseassassnienie{ 18)

NI
§1—9 SEIREARZE B verrorrrenirinancinin( 23)
§1—10 WERIR A eoerrerencanns varvrrraieminnisseessniesne( 25)
§1—12 HEMHRAEFHER - T P &I D

R AhYE-~-wik - PN G D
$§2—1 §|l&F- veveee cerrissisiieiniane( 36 )
§ 22 %ﬁ%*%fﬂ%%%*m SRR 1D
§2—3 EE.- R RN 7
§2—4 HAhHBE—FH cesoses v (87)

o §2—5 P‘Jﬁéﬁﬁﬁki'ﬁﬁ%é‘?%%&)ﬁﬁiﬁ%?

. s ( 72)

- -
- -
3 . . ;
F N A N S U . Y



§2—6 EATAFRAMEM—EER R
§2—7 (QU/oV)r Byl s ——Joule 2 By o vvesvnernnee
§2—8
§2—9 C,EC R F eerrerrrininnmranniiniinsene
§ 2—10 (OH/op)rthy Wi & —— Joule—Thomson 5 3

---------

§2—11 0 B A Y gh B v verrrranesennmnniniiinnnn,
§2—12 BBRRWRAEE L — B H R
8213 R A RF N L BB ELTE oo
%‘Ei mﬂ$%:Eﬁ ..........................................
g et - D P
§3—2 HExE :
§3—4 HFBE = e
§ 3—5 %ﬁ#ﬁﬁ)ﬁ;....
§3—7 ClausiusF &R vvorrriniiiin i e,
§3—8 JHAEH I A veereeeerieii e s e e e
§3—9 B ME IR corrrorrerrsrnensrsmrsniinresnesneons
§3—10 W5 A B TBevroreverrencinreniinernnnsoinsesinans
§y41#$ﬁ¢%%%ﬁ¥ﬁﬁmmmrum.
8312 ZMEX AT G-
§%ﬂ3ﬁi@ﬁﬁm¢%%%ﬁ%%§ﬁ ............
§3—14 e .. vereseas e
§&ﬂ5%ﬁ%¥ﬁ%#
§3—16 4i¢;gg¢t§e§g."..‘u.....".“.u.".".”...
BOE AAERESNIRERALRL e
§4—1 HAFAREN e rirecrnevreverenes
§ 4—2 ﬁ:lﬁﬁﬁ'{}ﬁ“'"' Sretintanttaate s ceinrn

¢« 2 e

(83
«+( 89 )

(93)
(100)
(115)
(115)

«+(116)
e (120)

(126)

«(130)
e (133)

(137)
(139)
(147)

- (155)
1 (158)
»0(162)

(168)

oo (181)
ceenes(187)
~+(194)

(215)

eree (215
+++(216)



§4—3
§4—4
§ 4—5
§4—56
§4—7

§ 5—1
§5—2
§ 5—3
§ 5—4
§ 5—5
§5—6
§ 5—7
§5—8
§ 5—9

ﬁﬁ ﬂg%ﬁﬁﬁmmMm"mmmm”mmmm.

(BB SR BB vveernreone s ne e e e
Gibbs—Duhem 4 R orrvereseieeereisien e innnes

BARBE R A D,
R - DOV PO
i R
TR TE T v ovever s ersaesreeneetne et e reas

§6—1
§6—2
§6—3
§ 6—4
§ 6—5
§ 6—6
§6—7
§6—8
§6—9

B ARENS £ B A R H v eeemiennei st
BRI 5 E R Reveerernnennnne

RAREA B HRE S H e
KRR R E B B erererereeenmernnns
BEE it ASBEREE i

B 2 eeraeenns
'ﬁ%%u'%

%zt%ﬁ%%%ﬁﬁﬁf ----------

I FRRGBTFER

ﬁ@iﬁﬁﬁﬁ%m%@ﬁmmmm”mm

R ST T TTT T T T TP IT PO PPPR PRSI
Em§§ SR
HoH B BN N R e

N R L T

§ 6—10 Debye—Hiickeljt FE;ET?

§611§%ﬁ¢%¢ﬁ%%%ﬁ REHHEME

§6—12 FRH WKL E



§6—BJ%A%ﬁ@ﬁ%ﬁjﬁ& cers e e ( 452)
RTINS ceesrersrarsninriesiteinaenaie(488)

%] ﬁ-%ﬁi%} PPN L-1:).
#%%ﬁg@ﬁdg#\‘ﬁ%@&..(mz)

%ﬁﬁﬁ%ﬁﬁ% tresserseencnnn e (514)
cm~mm&~w%@% ﬁ%%%@%%ﬁﬂﬁﬁ

=
b

!

r)

¢

<

ShRoE o

’



F-E OB

Gases

BFRHRERSEETUSH=ZR, KE, BEWES. |
?&Bﬁﬁ‘ﬁ%ﬂ@fﬁﬁﬁf‘ﬁ!ﬁﬁfﬂﬂiﬁﬁﬂﬁkﬂl‘—ﬁ@ﬁ, EAHEE
WIER, BB EHEIER. BEEKEMHE, WBREFEENE
R, HIBPREEBTE: BEREFHE, EF—ENEE, REMHE
ZRAEENSZERMEEN,; ERXANXKE, BRTBENA
Ziett. BSHERS, S&8#HE, FEERHE, EAHEREA—4
wERBR, HEARBBEMEOSZREFRBHEL, &b
ERZARERESPRBEME, FERH AN ERMAR RNE %
Wit SAEWEMET: (O ESRININARERYFRAPIE, A
RPBOZRER, SH—BRARER; QBIMASTHE,
(3) XMMEMERBEREHBEAERGER. B US, BH
FABNENGH h¥EHR, RE—AHETN BN YRER.

—, B B K &
Ideal Gases

BRRBERB L TFHEHEARY, STFHERTLAEH
R, EREREET, EAERIENTARREETERSHE
iR, XE, RIVNESBRERENEURER, B BFEx

o 1 o



EHRIT G M D #4840 RS HBRREREEL, €1
[BEENETEN KR REERR#R.

$1—1 Pk SURER
Boyle’s Law

B4 166248, 3 ARobert Boyle | E1—1 TR EBHT
—RIEAN—EBESAER M & W L
B, BdUEEHEENFO—wMALDE

L]
—

F W BREKHMEHO—R, B -
OMMARRBHE, REWEEZHER T 4
B8k, #1—15|HBoyle Y Prifpy Lu E
Bz, bl REAONES Iy
K m R ECARR RN, L RE F

FEPREREZE RAERET) AR Hg

1 4 M1—1 WESEEHM
=293 .
SUE = 29 3R B % RS R

hE1—1HBFSBCRTM, SR EHEMENSMm, K&
BHRRD. DENTESRREY, RMEXK, WHFSERN
X R, —EBSAMERERE DB EH SRR LI
ESANEBERS REHEST. AETEBoyleB@EKAEN . E
EEEET, —ERAENEREILED R, BREFEARE
R, HI

pV=K GREMPFREE) (1—1)
R pRESBEWE N, VRE—EBSEHEH, KIREWHNK
¥, FUBoyle B RN EREREHATIHEMNp~VEE, BF
HpVIEER#ER, Bl—2RRIBHR, HRAFELE (so-

v 2 .



#B1—1 EHRNEHERNLR
Llir LHS LHE + 29’1— 1
8 (LHg + 29—§—3Ls1r
R85 | & B iy
12 0 292 349
15
' 3 5
3 2 53
10 I 616 3516 3
=1 3
8 15 44 353
6 2911 5313 353
g 10 16
i
2 4
g« 49
4 58 871 3
7 9
3 gl S
88 117 353

+ HHEG.M, Barrow, Physical Chemistry, P,3(1979)

therm), HiiEBoyleEft, HEFERET, —TBSEYENA
BT, BHVRBUAKBEHARE, FEHi, Boyleifts

RS SRERIT,
P:V,=p,V,=p,V;= wp;V; =K (1—=2)
3000 - vV . sobol- g
2000+ )
8004
1000}
700

i i 1
0 0.5 1.0 1.5
Vv
{a)y

) | ‘1 1
0 0.5 1.0 1.5

4
(b)

Bl1—2 M MBoyle &Mk FRR



FEXMET ZNEERNIRRY, SERBERERRT
A MRMBoyle g, EHAMK, RIAWEERAY, EIRTSE,
B B B

§1—2 FH -BrERER

Gay-Lussac’s Law

HTRENBSTILEDHBESEEURE CGETRENK
SREE §2-3), PiliBoyle@H i rLlE, 211100844
RAKBEEBE5RENCEXR.

P AJoseph Gay-Lussac 180245 F]18084F B Jc TR 40 5
TEENARBRELT, ,AEEHSRES /LR, MEN, 0,,
H, SR L RS M, RRARR SRR BERY S5EEHHER
KRR, HEBLRTDHAREARKRER. RIVEEV SR
KRR, KEKRBELAENRR. WRAV.RE =0CHIS
B,

V=V,(1+a,t) (EhMFERERE) (1—3)
ﬁ%ao%ﬂ?%ﬁiﬂ{JEEmWBﬁgﬁo Gay-Lussac it ifl| B i a,

===, DURGEMENRRIE, WERl/0, =273.15¢

0.62C, Hik,

V=V.(1 +273f.15) (=0

(1—-3)E(1—4) K EGay-Lussac gt ¥ 2 F# 7 X ,Gay-Lussac
ERAERA: EEEENT, BEEAEIC,—EBSAhk
BULARIL0 C M aI B 1/273 15,
HHHGay-Lussec RN EE DAL H R THRBHV ~ 1348,
BRAEVIEERER, BI3XRRHRNER, RIEER

o 4 e



(isobar) , 5 Bi RV FE ) T4 ERSMEEY = 04, LB
WL K2 ~ 27315 hbo R 0 F By SR SHRIES TV /

//6E
/
' // P o
Val/ e
. / A /
apZe
L 4 ¥V Pt
Yy Vo E
/, O.
/./“'/’
-300 -200 100 O 100 200 300 400
t/ C
1
! 1(273:.115)1 ] [
0. 100 200 300 4007 500 600
T/ K

Bl—3 FAREZEHT, —EESAENEBRSRENXR,.
iR SELNFBEETV /273,15,

273.15, MRV = OB R EECHI - 273 . 15CMEN BB, R
8§ BN —ERTE—AHiRE, RALIER, MWANBRERN
HBETHI4AXNEBE) SRRBEIHNXRE

T/K=t/C +273.15
i, (A—DRTE R,

= Yo =V
V= o (278,15 +8) = 2 x T
B ViT=K (EhfmREER (1—5)

R KRG B MR —5)Gay-Lussac g W ZRY .
EEEENT, —EBRIBRIERE LB ERIER,
HBoylesgft—#, BREWH THEREHLRNE, R

e 5 o



AR MBERETABRM Gay-LussacE ft, E1-4E7FH
SEEENZHERNKe IES R, MEPURERTM, &

E S b= B AL, I S Ko (L # MR (a0 = 3.6610 X 107°
K1),

0.003680T
0.003675

= 0.003670¢+
BF

47 0.003665F

0.0036 601

He
0. 003655l 1 1 1 L 1 -
0 200 400 600 800 1000 1200 1400

Y

— e ——

(101325 P«

Bl—4 ARESEERRIEN TR

§1—3 ik nfE% et

Avogadro’s Law

18114 % K F] AAmadeo Avogadroftii, ZFEFET, M

HABRHARSASEHRZER>T. BElEn,
V/N=K GREMEHER) (1—6)

RPNRES AN T KREWAR Y. WRIBMY RN R
1R, MAEFRBRET, 1BERAEKEHEHNE &S T
th, 30 ) I o LR IR SR BT 5 A AR R 2 R 7R 8 RV n(molar vo-~
lume), V.=V/n,

RTERNRSETSBEN, C2%EHRTHRLER,
B /R (mole) R B R BALH (ST units) H PR M/ (amount of su~

- e



