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—B1370)
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L) AvHE-
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Binning ) #1F &R ( He-inrich

RIS S —-BA TR, 8, Te o) 710 #20k,
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WA 2 FREISEER, BRERCRAT — M | RARRTALE, FolT
EIR IR IIHARL, FRNEER (mol), 1 mol TR | ZPNEMRRERTSHT
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N, =6.02214 x 10 mol™
N, BT R {8 % & & ( Avogadro constant ), 1 FR
FERANES EH. EE
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FAR AR ¥ B — MNEEEE, TR RO SEA
FMAHRABTR. B, KKEREFR 1.8 x 10°m¥mol,
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FIAFRZIN 3.0 x 102 m?, WK GTFRE— M R—HEF
K1, 3R4, 1 mol AKHETE MK FEN

5.3 '
_ 1.8x10 129 / 1:101 BT{RAMES ( Amedeo Avogadro,
3.0x107" m 1776 — 1856 )

=6.0%x10% mol™’
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XEEWDEER D THE . 7T R/FHORY B
FER.

® DFZEEFETR
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H R BRI T A IS YR
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o 1-1-3 877, B—RKRE, BAFRELKR, Fle
B EERE E, EXE R EERKG LD
—AHeF. AFEART o, BHRF RS BARIK.
HREHILE, ZAARSRN LAGEZWRRIE—B, &
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FETT, REER. wREDE—LERTH, LB L08R, R ETAH
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PRECTEIBVAVRL, FERSTH0IR Y, 30T W9 H BT, BT 33 e
— R AR 7,

2. FEHKA30~40 cm AR R EIA L2 cmBRAYK, 2R
JERAETRERR TR S K E -, HESSEEL
ALl BT BRI T R — e K |, A EROT.

3. YR REER  HERER R,
P SRR ki DA 2N 3 2l o

4. VAT RS AR U B R AR B A AR AR |, TR
FRITIIEER B EERS.

5. ARUEMBRTERE A AT BERIE I 1 B — R T PR T A
BREIATR v, 5 H— BRI R P LR AR V.

6. FIARD =% (DHMBAFIHR), HE AR
TR,
R = )|

ERERLERWGF &, TAREEFRI G TR, A FREBRZRRI N, &
BARELREHFYY. B8, SR PREALEHARHMMIBRKALRG LA ELEREL?
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SrTARD, BMER— MR MYR SR ARE A
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B3, BREATRER, A4, IMIRBTIE T HIE 37
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LRI TAA R & L —HAk, i —a LR 24
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HEFPHRFRE?

' 2 B EHEBAUHR, G A—de kAN A
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: ERARL, RAM B £T I, TIELHTIL
E =3 = TRGEEX (B1-3-1) 4, FERGRAFHLAT

O BHAR, BRAM LA LIFAAESEHR?

RAWEREEIHWERELR, AEEESPHEH LR
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— —_— ERMFEE LFIRFEK, RER—HH SRS K
I I l J B, TAEBBERAEERERAFE (B 1-3-2), LRE
oy AP TR FGBRAERARY. HEEFKRSH

132 Hebkns RELRT kA E R BESGRERT A KA.
¥—edsfo—MEEE R, BIME K—KHH,

TAR AL R AR LG KAE.
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BRI, MAES . RE&ME FEEET R 8, T
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PR T B s, WRETHELB LR, 2%
JLE, DAMSONILEE . W e ek .

1827 48, EMYSRATE (Robert Brown, 1773 Mé

1858 ) FEB B T MBI LA R KFER TR, &
BAERTBURAE UK AME B TTALNZ 3, T EL DR/ N EE
S L. Pl B TR —HoRria 3], &
B 30 s R IRL AL BHESR TR, MREHEREX
A ERUCGERGER, B2 T RIBR A Bl

BTk (H1-3-3).
BRI I TR N2 3 P F BAIER) (Brown mot- 133 SMETFAEIIN=AK
ion ), BXAhEIFHURIAN AT BATORE RLZ B B NEEAR

® HRAIZRHEVRERE

£ BB sh B M RGP R I N EA. 4@ s
AR REATRERATA? A AR, filEsHes
AR B, —SRl R T MRS AN R EE
RIgEm, KBS THOCHNE 3R i B R T4
BB AR .

WATHE, BB KBS TFHERN, 4FZ RS
FHnE, B00TRE IMERBAERENE. A
RZl, #0FRBEhEEEKE/D, B3 REEAH
M. Et, BEEPEOCHINE ST §4T AR AT
TR ([ 1-3-4), AP HBAEZDINBEST B34 22882 axERE
R LR TERL I TR

LSRR RS/, ZRIHISE A& T B RS
TFHREERAEE. EE—BR, ShERE—hm L5
BpyiE IR, BERRAES I E L.
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TR EER MR SR
FA.
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TR, olAeR—Jr i BB e A, B
RIRTIE B T7 FIRAE, sy it . w
T3k A &AT7 FRERAE R I G RN TR
&G , R S8 17 Soz s B RAR AR AN BY . &
FEREMR AP B BORERR/ N, RS — I ) B E A IR Y 20T 308
2, PHEER AP EERIGERAE, 1lsshptas
B. SRR RSB, FE5—BHE B
AFERSE, WART SRR TR, B
BEANAFEERRIARANE, Bzt
AHE. MRERREA, UETEENT N LSHRAE
B TEILFHEE, RASREAZMGIEZT .

RMNBREARLSTHIES), HRRITNEED NS
TAMNZ S5 REEAEs), Wi, filzsis
RARDTHE, e, FST Bk E
s, Bk, 76BE iR T AR
JCHLI 2 5l ) EEE -

i3z

B 1334 FEAMBUARHEDGEEERE, T
A B BMEHGEALFRE. BREIANAETRFSE,
T HLR A BB 2 R 7T B R SRR AT 31 AR 87 it
theyEdy, 5 R FHTLA. it

2SR AU A PEEED, AEHE—E
B, e dREERE.

37

4ol 1-3-5 7, B—HRRSBEELTE BOARE
AWMEET, ERRE TR GELEBTRERS AN
B, TR RX BBFEAET AT RSB B, B
AR fF R AE. BLFER ), IFEFHAHAR.

FESER PR n] LAVRERE], A Ba shREE IR B TR T



AMBR. XFREAFTHILHNZEABREER R, BES
B, SFHESNZESMERA. BEEKESTHXR
TNz fERiEsh ( thermal motion ).
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FRAREFY, HERIEATTERIFWEFHT

(1) #H&RALE 3T/ b1 2) Bk

(2) AR PHILEE, BHFERSER;
(3) AFERARL, & tH;

(4) Bk bk, T—ERH®FT;
(5) ALK T WGLDMAIT #9iE5h;
(6) RFX, RETEEEHFEIRAE;
(7) HBHEAK;

(8) ek, ~RNFEEHELE.

2

oWy

5

X THPEFHHTHRET, EHREGR ( )

H BE AL T 6 RALN E 3
BAPHIFTHEAR, FPEFHANE

IR AR R AR, FNEFHHFL
FAZEFHRARE AR FHAANESR, & b B
B AR R R 6 R T AT 5 Ak

LB BB, MBBE A LT, &

K& 30sie FMmey—AMLE, 5B, C. D, E. F. G% £
B, REREGHORER, 0B 1-3-6 77, RBE105s ¢
KB 6942 B — 48 DE S B8 B 577 A4 47

X R == A

ﬁ%ﬁﬁ%ﬁﬁi

HREZNE R EH S TSN

HFPEFH TAMEANNRREG R TS THRERE A RABAREEHESL
HAPEHBRRAREAHF S ARARGER, GBETHRENHF 22ARGBA

1973 % % B & 4 % %.( Fischer Black ), #7#} /% #7 ( Myron Scholes ), 3 47 ( Robert Merton )
ARAAMEAET RSB HAENAX (FFB-SARK ) X—2K, WA ZAEREF
FEINHRTR, BRTT 197 5EHERNREF$L B SAXAARBEZ RN EEL
FHRABHRTABRE— T HRFFE A,

ML BATRAEE, HBEFERNLFHR, LRARGBIER, AL 4
X TP IAETEFG, ALLOEHEFILLY.
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SFRNHEEIERD

® DFEFHEMETER

Wik i KR FAUR, 4 F XFERE T RNZ 3,
EASY R H L TAREBLIELR . BAGXFEERRES
71, XA REYE?

BB, BRI Z AR EEER, R
RXFH AR AR RS TR —iE.

2 pmmx

1. ARFHE—RG A, BRSSP RKGRE T, XF
BAF - AMEOBENS, RFERABEIABEAEAT
REBPH E RR, A A RN E R RT

2. fe— ARk K, ARG LEBAL BEADEEE, ik
LIRBRAKA, TURRI A, BZHHIEERIHEE,
s d o A S (E 1-4-1), B —AFE AL FA?

(a) (b)
1-4-1 MBESHESAL

PRI RG] REAHI ., SRR, BREAM
SERER T T2 B ERRhR, ST HER
HOIE R S DAL R 02 tH BE—FhEH 1L 4372 [a] BE B 3 R Y
TR 51 ). SR g AR g i, 23T Z R 51 )
S



AT ZERRAEMHEERSE S, It 2B 2FE R
A W5 FZ [l A A A — R AR — B T
ZBILRERRF . ERTZHEEE), LT
FE—EFAM N EERBAE . Bk, FRXHTFaTZ A
FERF ), BERA . BRI TZ RIRFF—E =R, 2R
AT Z B IR AR

® DS EVERNSHEREIAR

ST ZRRREEESAMRS, RAHARBENT
FAEFAERET S, HHARHRS TR ARANFH
W? BAAERAAST, —ATHTF 08, BT
FREE AN T M, P TR F 54
TR r R 142 . BB RR
TRBIA TR HAUR SRR » LI, SRE
B AR A S, BISCBRE B 4 TR A F
GRS r LT . Y <r B, A THRFEHRFIIS,
AFEINFS, HEM; Yr>r i, STREHLFR
H, BHERKEH, HRE; Yr=r i, AHNE, &
TR SRR AT, r K4 TR RERS 7, (3R
A 10 9m ).

W< r B, BIHRUR T EARASREE B BN T
K, MBRRARIAEER, ETTRGERAERRR
J1. PEBUN, S TIRKRHREREA, B TAREE
B A

W > B, SRR A BRSO A TR
AN, TR ARAMEED, BT TR AL EI A
H, EEETFHBTBORANS| AIBERER M K T, 1635
SRS (X R 14-2 PSR ), B r K
CXKBERR. M r BT EAN, P2 RS
BTE.

B, WA TR AR £, B, 2> FIRIA
TARARNEE. TR LTSRS PRKERAT
10r,, SFRIRAERAARA, oTEERRE.

s

HUE o

Bl1-4-2 s EAERIEREE B Y
REAHEE
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1. BBETAAELEAMNRE.

(1) AARBRE RS,

(2) Wheh PR EREREGLE—K,;

(3) BRBEANARTHFREAE,;

(4) Mk sk — BERBGEEASTT;

(5) BlkFoidth— AR AR R 5.

2. FAMRBLS TFLRAGERATHESE, 2 THGEALE, e THE: &5
AR, FEXTHTFZRNEAAGHER, FMAFRAR AR TARENG . RikA25? %
47

3. MRS TZREES A, A LEHTHRASRSE L, RidREksE by

4, BEARTINEES r 0, XFAHF, TAXTETHAGREFPERHR

S TRER A r 0, 2 TAAE, LRARASTFRARRI ALK

L5 FRABEDNTr 6, 2FINABKT, 25 FRARBGIZFS

S FRAMEZARRAAF AW, FTRAEBEHKX, 5 A2TX

. B TFAMREBAAN, RERr>r, BRr<r, SriN, FABLKRIIAKX
AT

oWy

AR = 8

SommE

A7 mABRERERTHFFLETF, RIER, REFHE-T, BERSELE
—#. B ERERG S ERdRET

A RABRAR IR F EESRR RO R BR B M — EI B, RERCNES

18 R K AL BB A 2 R B2

X L8, AT AR RATHE
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1. FHER HTELREVE—EXBEM CR, HEANLR . YEEhKX
BATHRM, 2 FRMESRMBERNGES), - FZHFEES| AR S. AaTahEe
AT LA RRAR 2 PR AR Ay Jo P

2. SFHRD —BT (BRT—EGHLR TS ) EAREERYSN 10°m. 7] LUEY
MBSECRA TR T A/, BT A/MEES.

3. MAmEFEE (N,) | mol LAWK F S TEFAMRMET ¥, B2
BAMISEAENTIRATR, REENWEZFHZ—. EHIN, =6.02 x 10% mol ™.

4. HRIEZ FER LA (RSUE) PHEBTFHALI K AME B B TEHRGE ) 7
HiEsl. REER, BAED, MghsshsERl. FREsRBE (BREK) 47 =R
32 B LA

5. @FERNERA STZERMFEESIIRAFN, KRBT THRERSST
[BHBERI AR, LTI r = r, B Cr, BROV T PAEEE RS ), 2T RIS SR/RA
V& Hr<r i, STEIERARIGTSH; Hr>r i, STFRERDERNGT; 4
rBTRG KN, FFZEBERIETE.

3 &

L. MEEMERRE, RAHuRRBERER, m BRI TRE, pRRYREEE,
VERREBERER, v RRBENDTERER, N RBRAROES HE. THARBXERZFXR

Mg, EHE ()

V H H
N, == N, = = =
A, Ny 7 B. ¥, ' C.V=opu D. P

2. TRRZRASTTHEMAZSR ().

A. KBBREHRN “‘OR EEPEEAREES)

B. HVHRFEBAKEAKND, RS T T AR RIS AN 2 3

C. FHOEMEERSIAE S, R THRDIRMERIZS)

D. ZidBid, YRAEKPAALIBES)

3. HP. NG T, PATEEAS, ZaThIFLyegsm P, aas
BEFEELENIE, ERXAERT ().

A. BTFHENZGTHIED

B. ZaTEERS T8

C. FRGTHXRZMIEDY, WG LT T I8

D. FRZATRRGTHME, REDTINTHTHIED)
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4. (EBAERE TR TR .
5. 1 mol ESAFERE T IR, I 1 mol AKIABULAZA? XAZEHHA T 472
6. (1) BAERAHEER IS x 10° kgm®, HIETTHEEHPEMRE T SRR
(BRI ).
(2) 1 g BHBALRE 1080’ KEEF, UREHS TS TKEN, 1 cm K
MRS T

(3) MLAME + 1. BEERSKPRETHNESER T2 E80 T, 4K
BH2om WESRERRETSANEHETHA . A (BHEELR 1.0 x
10¢kg/m®, ARIEE/R FEEHY 0.1 kg/mol )
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& IRRD TSRS
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& SIEXHER

¢ SIETHEENEHRR TR AN RS
& BEESK

EWH K AER M EXAINR, RP HIE LA AL
, BRTRRLEFE EHHEMER,
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FHR S F#RIE R Ge T B i

RITELAE, WRYRK KRS TEERAE S H
B3, B0 TRESPREEERYEL, MESTHERN.
A, WIRFIFEARSTHERNASZE? YK
MHABROEAREN &, BT —MERTHREARES
FRSSHRFETE, W “EINE”. Bl gEH TN
LASRBI SR BT Has s gl

® St

o B
B KA, 5 5BH10Kk, 20k, 50KBEE 5
EFERRTERENE K, it mgREE(R)BHRLEEAHEER, HFAPEE
TEYFES ( ETEBHL Fomke s 2 Bk
FERTHAL 1, B EHRE
B BT A B A/ ET LB T Bt F— MR R E AT RS IR, B
i%“gg f :gﬁ“ttﬁ* BATHERAT KA RN MEATEA AR TERFR, B
SRR B R SR B AR
AT uaimes

e B 2-1-1 Bf RO EAR A R, R ME P 2A—
R, LEE T THREH GLTH 2 HEF R Fediksr,
THAFRGAEBANWGAKF S FEHRA.

1. H—RPHBMREBEF oA, TLOIRETHEEZS
Bk $B4TARRR, BEBAL—ABRMEA. BHEIUA,D
HEAFNBT, AEZEDRRFBEANZMEGRMEA,
Bt 4 RS

2. TR EQDR—REBEAR T2, ABABAKED
B, WEREABA NG AHH AHAE.

3. FAKKEBIRBENR T, IMREERMEAG S
M REAGF D2



(a) HMARAR, MRESARARE  (D)BURE/MREEEGEN, RGN
AEBLILPEER, Rt

E2-1-1  fRiR SR

A R, RAEEA/NRIE AR AR Y,
B /INERTE % AN IR Y B 23 A A OB BB AR B
BI/INERYE A B — il 2 — RIS, HERBEADR p—
REBEARLE, NRIGHE RHE, HABUREAL, BORINY  RodsReens—git
HATEMF , T4 B H WS R RS, 7R BOHERORESE
RV, E—ERMET, KBS (MR) KB EE R —4
B2 BATE AR, R KRB RER BT
OGP RS RIS (iR ) —K
BERBREL R BIRg (Bla/ha ) R BB
i, HBHERE S5 RESE ME.

® DFIEENERD M

/R R BB AR A B RYE? RBLR AT IS
AR ARNG?

R
ST 5T ILERMHR, 122 £ R P -TFi

AL 5. EWAKRET, leomd &4 PESE 2T x 1004
2F. RESFARIELIMBAANEZS, BiEHFTFZ
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WAL LS. ERERET, —MEASTELS
Ah Rty THagRA 100K 5. AFNBREEN
A TFEFHREARDFF A EREEAT, BIAE
2T 0B S R MM, LR T 9 RALEY . A o RATAR 5
B, RN TARFAREEHGSTHRESHE
PLT R AR A ALY

R IERS T, E—B2RESN T BT
HE RS, SRR, EIL—Z22 TR FHE3
PLERER, NI RSN F8H NZEAHEN .
X E AT, 2K T RS AR —1 gt
SEBIR, LR TRESER/MIZER]. A FERBEL, X
A A RN R FIURAT S . RAITHR Mk
BREERXESFHBR, BikgitirktaaH.

B EYE R E TR E N KBS SR s
FPRM R HT, HELRCEERET, BRI TR
A3A0 AR, XA REAE T —ERET, 8 MNEEXE Av
BT EATEREIE. R2-1-1ABTASSFEOT
1 100 By FTL.

R21-1 ESHTHERIS

B R KR 58 * ﬂﬁg;f;j 5;];3 :ﬁj&
K/ (m-st)

0°C 100 °C
100 &4 °F 1.4 0.7
100 ~ 200 8.1 5.4
200 ~ 300 17.0 11.9
300 ~ 400 21.4 17.4
400 ~ 500 20.4 18.6
500 ~ 600 15.1 16.7
600 ~ 700 9.2 12.9
700 ~ 800 45 79
800 ~ 900 2.0 4.6
900 A L 0.9 39

BRI AR E R, e 2-1-2 Fiw.
IR EEERXE, AT H—REE M
2%, ME 2-1-3 R, BT R, RESESFHITHNE
3, BEfREEBRAREG/D, BHFHEERIER—E



HIRR . REB T HERFER AN EUERT; BITX
ANBERE, TR . RATRIEN, SRR,
EERK BT B o B AR, i, BB, TR
by iz EAn

AT R T
o AR A R

25
dotT
H 100

20

15

- X [E]
100BLF 100-200 200-300 300400 400-500 500-600 600-700 700-800 300-900 900LLE

B 2-1-2 ES5-THE 0CH 100°CH HEZRS M

o=

'1mtﬁ£
BT

1| BB

B 2-1-3 |ESFEARFRE T R

Al

(a1
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[ w3swer |

l. ARG TFHRESARE T, ~ BN TREFDGERR/KR, X 54200 m/s2
600m/s =M. 122, TTFRE-—ARERALANGRAEAER, FFHRES, FRLZY
AZit—4AemE Fok. AH ALY

2. BBES BN, RARYTEGEF R E S A K TEMT

AR B )6

Elmshmn

H&EFRpiE

AMEBFEAEPLFTRIERAME, oo F 8 T AL FHAOEER, REAR
BAARENRBETEEEMHEROES, LEAMNARHE—ROEEREESF THILFY
R EEE, BN TEHT X2 FAGTHLE, ARREEMNG B ELE
FE.

1. XBFREEGWE

MR LA L Z4L? BRAAMNFTERCHEMA, LR THER L s AR
HRRCE, HFRRES A FGL SRR, AN e RERE—s, 22,
T @B ERBIERNA RIS,

2009 4 AKAT3000 5 FRIK, BHE 0 FMLAK, CAETHAERTO6ALE,
il E B —AEE, 2009 5650838 % T AdetiA 2 34 000 A

FERE, CMEAETRFR, SRELEEGTHFHHORRYAZTFT o2 —. X
AR MRS, RERARFHAFERESRS.

2. XA TR T 89 Bk A

AEW—ERFTERATARTEA THERBEERR. BB Y TARA, AAUART
REIZHRAER, ~BALTHRAHNAFAG L THTAEAL ST AR 5
ERRAEK EREALA LAAHALEHATRAR “AR” 4 “A®/” HARE
Lo, B A AR SN IARE Y 100%, Fdd A B KSR EFFILA KLY, —
BMERAT, RXABAREGEANBMELAZREZ ALY, Y AL ERNLES, L
ERPHREHEL. #ld, T—EER“AE" LEM, 3R “HHR" ALHBERE
X, R — KA “SGEEH B, EX“FHEAR” SRR,

RAMERR AL RATRAL, AHEEE, TRALAATREAGRILALT
RELH, FHAFTRELMEFLAFTLEE. AL STIRAR THGEEA 0%, HLHAX
HERGTHE, RTHERL, -2FRRYAFXGIETRELT. RARUXTH
SR A T0%, R T @69 TAME X, REERHRMEG THHEH shEH .

B AT A B F A F P AL RA N HAEGFHHTAERT, FE5R AR ELA.




BE MEE SEER

AR TsiEE T DR s R Mk R, Y
AERE ., AR, AR ERIERSE.

® DFFEE RE

H R FAEAAME R Nz, Hiui
MBS TRENEE.

YA TiE s EREA R, Fib& a1 803)
BEt AR, BT T Z MR R A HE, 41211
shER AR R A AR L. (B i TR R T H3RG2 3l AR
S TEBMHER, FTUE—EBET , KBS T8
B — e,

WD Tasida s, BEAR, ERANT
PO, morReasiiFsEE R, BERE, 27
HPFERIBIREREVD. B, RE (temperature ) FRESWIER
BAERAFHIANFSHHRZER, TUEAREST
RIERNH F BRI R .

PR, B ES T LR, B’
B 50 T#aasli s RiE Lk IR R KB TN
Raz AR, EUNS KE 2 TRz s s
XIRE, BT RESTFRUEBREEBRFRELS. FMXT
‘WM THREREEZL” SLARE.

@ DFHEEE A

RIEIC 2R, YR NIR R FAEMORNGE3, A
SITEIRE. BRILZSE, YHANER TR fEf T ARER?

HIBR b (9 — AR SZ B BR I | I ER, ik S
RAUR RGEEA SR, 40 FZ WA BEHEIER S, 4
TARHARER A ARG

(a) fRARST (b)) RERGT
OB SS v  NE  E L
B 2-2-1 WRaoiR B R e ik
P TR S P23 BE

(2
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\,

E2-2-2 E-riiigk (LISFE
BRE T BT )

(

BFZEFEMTAER 1, AT e 5%eE
XX, BHAFHRNRGEES HEIIMMENA B E
RIERE, M TERE.

TE-FEVER 1 SHEER X RHeT, RATHE,
Yo-FRIFEER r> r B, 4FMHEEAERERIAS
J1, BHRA-FRIMESRERG JETy, REgER
RO RVAIE , X 43T Bk 40 (R BERS A A K.
Y5y FIRMBERS r< r i, - FRIAH AR SRR T,
BT R A BE BB S AR A, T RAEE R 4y
FHRERAE 2 FRIBEB B/ K. RSB
bt &g A e A A A p e

BFHERHRNDEGSTFEMERAX, B, Y—&
JREYR R AR, 43 R R Bt R ARk, 4
FHREREE K440k,

AgE (internal energy ) 2k TR 43-F4E sh i
B Hsh BRI 2T BRI B

RIESTFAHIE, BERBT 2T EHR A ;
W5 FHREX R FRIMEER AR, Eit, Wik SH
PRt RS (INIREE . RR%E ) A%, M SPAIEaixX
REWI B, YiEsREREA, WiRTEAR
PRE LR AL

ez

1. FAMR AL B, ARk Bk Eg, &
RERHAZ AT B G Rkt Botk $9R7 A4 49

2. KRB EH KB B THBEHR G, K¥ A KM
5 &

3. EENRBRI| B, i, RGBEFR
&, AekdeEE? S 47

4, —hBE KXW RELEH REDT?

5. BRFT AR RIS HR G AR X i te
57 RXEHHLA.

® S{FBIER

i BB F LA T WS U P A TRANE SR



&, KEWSTHIMNE, HFSRALTHIERRSSH
BERAERE, EW RIS R .

& @

RIS EENE

e E2-2- 3R BB ERLTHERGTEE. Rk
BROHTAEEAZELELEZScmGL, F—REIsAR
JREAGF 69 1005 R 20K 5 Head o fs) £ R b 32 T AReY
. B KRS s A3 100 £ B A4 R SR G ik M8l
DAEE L, TR RN AE R EHRKX
HRB—REG 24, B 2-2-3 (a) FFF.

WRF_AAHZEEAAScnFHL, BE0sAR
1005 ki S i B E AR L, R AR KIBRRG A
FAF—RE24E. ARG ERELRYGZFE— K 24
4B 2-2-3 (b) FFF.

R RAEEAELZ20cm &L, £10s A3 100
BARSE RN E DAL, XHAHERELXYR
F—kt9 245 B 2-2-3 (¢) FFF.

R Ale—BRREEAE L, LA TR T

LR ERO LR A TA?

Al 2-2-3 Wk TR R

SRB R R KR A TR B R B A B T ™ A
(. SRS TSR EERREEER LR SCH A/ NRR R T
FHEAL. I, WEHISEER LS AT AHEST . SUARESREY
KM GUED TR FHBEBMSA L TREEEENIH
REX.

FEREAR SRR, BB AR AT ROt
8. B THEGSRE—K, EHE—MERN. A3



ST %% 3-3

SFE, BN, 0T TR
BIfER SRR ER. B, SRR TX4EEHT
REARRS , ST LAGTAS 2 B — M RFEER  SIRIEAT, X
e B PRI RN ERNYHE, FrUSEHE
58 (pressure ) MEXESESFIEREREAMER LK
FEEAN.

( . 1
p | RIS |

1. PligFolsLakey ER, FHERE.

(1) AZBEAMRA, BHKRGSTik e HERER.

(2) BEREHERTENS TEHNHER-RRXTRERKGHETEANLS THEE

(3) HhBAENE, BT HSHRARE M

(4) BB AEAE, 4T TFHhEEm

2. HRBAA: “RESTFRERX, 4 TH0ABA.7 IHHLEAND? HH4L7 4
THeEH S FRABHTLAR?

3. BRGBERANBEGFS, MA—KHKfe— B L TRRAMGEE, BAK
TG R A4 A9

E 2-3-1 FISERAER —E RN, RIMUH
HBRHARBR NS RRE RN, BHABRA AN
HoREMER BT R, KT, —ERER
SHEPREN S AR RE  ERSYHERILERER.
XEFASERESN AR RURSENRESE.

SEMEFR (volume ) BHESESHEZRNAA. KA
231 ESSEm KES-FEeBRIAN SRR AR E, FrEl, |i&
FARBET SR AR AT, EERRAHR T, R
BRI K, FFEEm. BB RE R, 7/, &

)



EEL, mL.
1L=103m?

1mL=10%m?

SEWREFRRSENAHRE, RESTFE83)
B,

T, AABRESHRRNFRE (thermodynamic
temperature ), FNFRAEXHRE, ERERBAH G 7N EAE T
BZ—, RS TR, BAURFRIL, WHRF, fFSRK. &, nmcssms. che

HALRESBREEZRNEERRE REET, & (K) toflsk
0fF, AKEHEN 100,
T=1+273.15 24 4100254, FE4H1°C.
R T DA RS R s N
T=t+273
0L, YT E R AR TR /R CRR EEE R
EBE F AR,

SR R R RER SURT R AR B o O R R B

SEREERMH pFoR, TEEPRBAIH D, BALRENR, SEEENEREEER

FRMA, AR Pa. B SRAASE"( S atm A
“FHFE" (KB mnHg ). E
1 Pa=1N/m? 5SS R RE RN

latm = 1.013 25 x 10°Pa
® BEHTEE

1 mmHg =~ 133 Pa
—E BB, IR RSN R ERFAE,
XA SR, SRR, SRR SEK
AR B R AR

AT sragimes

4B 2-3-20F, HBEFRNEA - RENER, A
KBRS E. TANERTUAGEBEFGELE
ik, EERGHRBRTEFHRETEE.

wF RS PIREEEAER, Rk #E AM UK
BRI HEIIREARISR, AR NBHERHRERS
%, ETAREFPAAGBERFRE.

1. AF4BALRAATERBTEIMNEE, AEA
WEGER, kBB TREEBREALEERG . B
RO, FRERBHBHENT AT 232 BEHERIE

4
&
Z
I
B

3
3
2
1
0




5 1 2 3 4 5
=)
JE7% /10°Pa

2. AT HRBRASVPRE, AARSFHAA
it

SERRA: —EREAEMNSE, ERERREAER
BT, & p 5@ VERE. XM EEEEBER
BY B H: (Robert Boyle, 1627 — 1691 ) Fllgk #2251 D 4F
( Edme Mariotte, 1620 — 1684 ) £ Bt Ll & 3H), n
HEEEEERE (Boyle law). H¥g#ky

pV=HE

—RERERSE, ERBERAEHFRT, KRS
REERAEAL (BIFRARAL ) AR ERRIRETR?

A0 grahas

B 2-3-35F, HRBTEHNE L REATA, %
KRB BATEFERRS S, TIAKELKRRSELRK

RRFFRR,
1. RHAUEHNERET —RBEART, —BEE,
HHAARRE L RBAEF.
2. BEKE, FRBNETRRABENAGERGK
Bl 2-3-3 HHEHEEE oy, -ﬂiﬁ 5 ﬁ.ﬁ.&;ﬁ‘, 3{"]%‘ 5’&3&&%&%@)\‘}’%‘1’
A5 1 i 3 4 9
B /K
B5% /10° Pa

3. MEATHEE, REFHHAL#RT

LR —EHEREMNSE, EERATREL
T, E&p S#AFRE TRIEY. XITESiEREERE
FA P (Charles, 1746— 1823 ) EASL ZBLK, NgE

28 )



BEHME (Charles law ). H¥rpEBR N

P_x
E—pa

HERMBLB T LIRS —BREBHUR, RS
EBALHROT, A VERIFERE THRIEK, M

V_
;—#’%

XMEBRA T —ERBIEFERLHE, &
Rk EA#K S - A% (Gay-Lussac, 1778—1850)
HEA L ARIN, WikeE S ER EE( Gay- Lussac law ).

( EHr |
2 | WIS |

1. AFEAREEE 2698 Eek i 8 — A0, AR T B8R P,
LRH KPR EEMATY AH47 (REBRKEHT)

2. AMEFTRAARALBENGAAMALA. H2-3AHLALRA
THIAREER RXAERYp, LEALAGERY p, LTHTHA

MK K, 5E45FMEE W TRLZEHRHZ (
A G L@ gmet, p>p, K X1, K, i
B. &L, p<p, K #£8, K, Fi§
C. @ FERAMR, p>p, K £, K, Fi§
D. i TFTEEAER, p<p, K %M, K, 7

).

3. 4@ 2-3-5 5%, HrAe, SHAFPHHRBEFTAAABDEK
PR, EHEA LSBT HEAERE LGS ML EKER

FRX-AE.

4 —RREFHALK, ERBARRTHELT, BEAN2TCHS

2 127C, REBRTARRNG S V40

( 2 9
o
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A IR 28 )8l

SO RMmE

R2AT, 3RBBS, LREERTCHRELS, 2 a&t%
REMORGREE. £l AREEEE AL, B-RLE

BAHAL, LA BREEER . SR -AHTFEEX : ’

FHK, FHEE236FHFAATHE, ZERERES
FoHBRE HART MR TRART AR, SARIFA
BEMLTF, TR LANEAKOKHT HRABE P,

& 2-3-6 BRI

PR

A AFKRETE AR
SRITFRKBIING, FLREANALTY. RTHESAA, ERDAXA T LLEAH
&, REBOE AR, AE, RARNT %o, BLEFZ A ERGRE. SikirF
KA, RBEGAZRL A, @G FREZARINEIE. RANEHALS, FER “R”
ERLEELEH. 25, ‘A7 TS, ERLEK HKBENTK60cm, £50cm, £
BRA03m?, RASGALEH L x 10°Pa. RANFEINGLERRME 1%, FHELR
300 N &9 /8.y A4 #3772k 8 11.

SERBRRERERE

EKEFREBFTE-RINRESTAREREARNEAR, RALROEAMEL 45
RBHARNREFERG—IER.

SERBHGAFLEH0E2-3-THF, A LT §
REBAMEF, EHHEE, RAGTHREME LR EE,
R EHRGFRILNE, A, MEFRAZTHTAPRE
AHRANAHRAAEAHAAG REASSTE, Nhkis
(R%) MAHEREHES, HALRGRERRD, REBIRK
#p (SPRAAE ) RHHE KRB p, HHMAUBGERpSIRKR
HEZEAp=pp =pgh (hAFREBRIHFLAKG & E
£) 8, HAKKEAERERE.

SREWERELOEAG, BRHRALELRR, A
HAREL, FREEAALE, PATIRARLREERR T oST URRRRINAH
HEH EIRRAEAME, KERARE,




—
ﬁ_g

Al
2

é SHXRERNERRTRATRE

® SASINERNERERD

& i

FR—ERMEGERAMEFE., F5. FEEMLY
EAFTHPRFOKIE, HUARMEARALEZMAR
& .

—ERBRNAMNEEFR., F5. FEEATHHN
£, BEWLIAARER, dol bl g 2-4-1 (a) (b) (c)
BRI B FR .

o o
(a) %R (b) #F#4k (c) #FEAE
B 2-41 SEsgefnrEg

2 mmEE

EE241(b)(c) W, AeEEEfeF EEEGHE
KA L4 ET R THRAN 2 ZAEELAF?

p

¢ HipRk

L —ZREOLHARAET, T, [IABRTL

A2EBEN, BAAEGILERE WA 2-4-2 77, B 0 ¥
S cad d B242 FEBEETFREHE

(a1
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A 2-4-3 AREWET BSEL

[+]

oooo o % o o

DOOOD o 0

¢ o]

8 o 0e g 0O
o %0 °

o o 0oO00C oQO

o

000 o 0 ©

E2-4-4 FESH

T. T T,#Kk % %477

2. R EFOEALREEERINA V. V.V,
HINEET, REFERL, §RBIES AL
B 243 A 3EFRE, WV, V. V8 KI£A
47

—E SRR MR AR, TEp- VEAZF, |
BRTREERR, SRR AR T

—ERBHRMUABERZL, Ep- TRRT, ]
BRIABIRN, FARLHIRIRBA.

TRV RIHER A LRl . —E BB R A
FR2E, 17 V-TRZY, UARERERR/DN, SRR
RK.

® SUKSCITEREVRURER

B BRI, SETREHEBAARTR, HEHAE
BFor, ERRTSEERYHEBZEBRER. BRAY
WG4 A 5B B A BRI S e R e

WitRR

—RREHEAR LS BEMA, ABAA LR
AT

1. A ERBH2EEXE?

2. %AAHERERIRAY & 0, Loy R
EHEA? HA LT

R RTTE ARSI LA B - 3 R R AT E 2R, <
E RS SE TSRS FREREREA X
X—ERRAEE, BEAER, BIREETTH
FRIshRER—E . SUREIRE, T HERREER,
A A TE) Y LA A TR AR AR BE AT BRI R



A, KRN R SRR
—ERBHE, BBURREAZ, WA r2T
B RFFAZL. SREF RN, 2T Raashi-Fsh ek,
X — 7 T B sk (R PR oy B A B B T A | B9 0T H0H
%, [N T RS BER XA BE Al R, AT
ARG K. RN 2 R oA
—ERESE, SREFRRN, R T RS
FHZIREN R, R AXARRE R R . AR
RREAAL, DR/ TREEERE, HRAM N
SvaE A AN - REER TR, KR BB
AR . KRR B B E RO .

[ﬁsswm]

1 HEE2ASFHEA LR TSR - R AT ABRESRAGFERL, 5
BAFEE.

P vV

o
(a) (b) (¢)
K& 2-4-5

2. —RREGM, WHBKEAKEEBRA 15 x 10°Pa, BEAH 200K, AinAh4L. Stk
FRBRAE, $EEAH0KHKREB FRFERTE, $FEEABHII0KEGREC

(1) RAhE BREGERS CREGERRE,

(2)#HAEB246(a) 7B (b) LHEATHIERAEIREABLREBEARSEC
MEL, FEAKMALE EFHTFA B C

V/L P/10°Pa

(a) (b)
& 2-4-6
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A IR 28 )8l

ok R

HEHEEHEZR

HEFREAHRFE, AFE. 16355, AL GE
HEMAFET, 163855, % E, #d. EXALFT,
1644 5 F R W E, F#THEPLLH LB,

HFAAHEBREAROLER, RETACBH -2
HR, R Ed LK MEEH®. 166255, HEF»—%
HAGUBABRE NG ZARREERGERAET T8
R UBBRBAETHRKERTF, BEG—-H A6, KX
—MBEAN-EKE, REKSEEAFANERLE - Zi
FPEN—ERER, HERGERR}-FEE, ERE =
WX BREEZFNE, AEFLAAZAERED—F, B SRR
BREA 4, ARLAHERSARBEILEAR(£TZ
KRMBHEEFFHGEM), 1662). BREEHAFEHUSGE - ARZE 1676 F 3%
BHELRERF LB LEEHEBEE AN ARG ERERRREILG L, EREE
R EFRE, BEFLALR. B, 23T TR KET - LRHTE

RETFRERLENTFBEL—. AL ERFGTELHEELR, ZHRBPHHM
BEH, RETHETERGLEATOES, BTSSR, TRTRXELEER
% REFRAERGEEIN, TAFHEETRGR, EAKBIE RE,. FEE
B AHS ABREFTHLETBAF SRR, L EERBBFNEBRARLYA.

P K&K

HERIEMZES T, RIOIUSSEIRRENR, BETEHE
W=, WLASEREEETLAN, FRESEZN
MEFEXRSZREFRZMEBTAEME? MRAENT,
ARISERKRERESHE? FfRFSUEAERREZGT HRER
HAAF 7



® RESIFHILCER

¢ sk

HABGTIX IR . ERERAET, REA.
S48, R4, —RABAFEAE 1 m (B8 pV
FARAA 101325 x 105Pa-m®), EHBEBERE, ¥
T RBERE X R A 245, M eMnehai, #
K43 pV RSt 2-5-1 B,

& 2-5-1
RS A, £4 2 R s
pVI10fPa-m?* 101277 101326 1.01274 1.01016

M 2-5-1 TR B 238, REF A AL #R?

AAMT KRREE, HEREY, FREAKK. E
BAKERAGT, —IREPRERLERIFAE 1
BFARLEEE, TEARSSERTFIRLRERN
BE FhgAER, BHAREREREE AT
B ERE.

® EFPSIEREFRA THILER

HE, & “BIE” 1 “fGR" KMAHHFE, AM1E
LRHER, LBEE BIE” M KRR R TRES
BZARNXRSUELRERFEERRRME, #2-5-2
& 1 mol AL O TSR p. R VE pVFRM.

% 2-5-2
E#& g (1013 x 10°Pa) 4 V (10°m®) pW (1.013 x 10? Pa - m®)

1 22.41 22.41

100 0.2224 22.24
300 84.95 x 10 25.49
500 62.35 x 10 31.18
700 53.25 x 103 37.28
900 48.25 x 10 43.43
1000 46.40 x 10 46.40

Frg"BEARAR, EEF
=", B5%E. EMLR

X
=M.

o

LSARMERNA 1.013 x
10° Pa By, SEH pyEHRER
RS T prEN 252, HiR
ES S HE SN

R
1L}
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@ BEHESEE

IEANFRATTLARTESL IR A . B H ¥ A0a 35 BAR AL AR R
—RE, AT BENTRAR R E— R4 IRETL
IR, BATBAE —Fh A, ZEARTIELE | AEAT 58 T4
PR, XN AFRVERSHE (ideal gas ).
HAR AR — R AR AR R

o E

¢

BRAAREEALLELEAED? HHL7 RTALR
BIRE, ELFFHARPAEN, BB EIRHARK
A &L

FERBEARME, FBEAKRKEEFT, —TLHFUE
APA] LU S Ak AR B, A S HIURRHIRZE .

RO bR RX T LR VR

FERBEARME, FEARKKEFT, HER W
Y, R TRRBEImEAT 0TS WEE, 0T
A BRI AR, T B TRIER T AHIREHE RIS,
GHERART UBEATT. SESRERIEATEXRRR
TR HE.

FERBERME, ERBEAREAT, URDTHE3IH
BRI, R RRY “WRE", BT
BYIRIBE R ARGR/D , X AT BB A/ NEARER WS, T
HAHB T (BRAHESN ) BAHIAR R I A BB RS T, M
MAAL RN S ERT .

HBLHk, FriFBiEE, AR LR, HaTie
AEEEREEA, TES T EERRHE 2 BRI
RiJ1. ERARERHEEHOR R, BRESEA T HETS
LR,

iR

— B AR, T —EREHHE, TR RERFR
BERIE. BEERZHSTRASRG R, MEREZ
SF R, ARA, —EREGERR, L AR
BARH £ A 47



[ maswer | Y

£ TFRBAUK, TAREZERHZ ( )
BRAUBEEITTES T ARETAAERESR
BRAGCALBERRK, EBRASGHEGTHETAARIRES
WHRASSTRANGIAFTE
BRAKEFEELEEY, ARFSRART
2. B 25157, ~EARFARMIETRE AT p

H & BegibsRd ( )
. RAEMEE-ATR
AEGRE—AT X

KA BR-EELX
AR BRAERER D 0

Oowp -

P A

>

B

cow
Ny

B 2-5-1

& IR 2 )8

ﬁﬁ&ﬁUMﬁﬁ
BERSERSAE

BA—HA p. V. TEASZHR - ENERELSORE. TOHESERE
RIHY, MREX-BFFREEFIIEAALTH MR EXEIET, AALETRTHR
B, ENeABEFGXAR?

BE—ZRENERLARE-REA(p, V,, T,) BAE—REC(p, V, T,)
EMTARE-AFRAEB(p, V,, T), AKINASFREMNE BA, BN BEFE
KB Ch BRBHEIFZGE, £B2LE, A

A

LA Lk

)14
2 gy
Lk £ RS — R LA ARSI (equation of state )
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2 RBING

1. FFEZHERRAE WP KRS TFESIRERGRIRAGH SR . G Bred: ™=
HERPEHE M.

2. kRS AGE iR A 2 GE 3 5T BLA B3R AN 4 1 BB Y S AN i i
MRS DIARABEA/NETHRIRE . ABRSREERE, bWk FErRERE, TS5
YA R — RSN S BT

3. MRS SE HA—ERENSAKRESEGHRE. BEMER. SIENMH
REAESEERMRA ENERERSUES T PRZRENRER, #0FERE T5RKER
Bt FRBEREN: T = t+273.15; SR EER B KESES I ESNRES RN, E
BN SS ST RS RSES TRFEERES L.

4 HEEER UERRATINERBERFATE, EEREL. —EBRNEMUE,
HERE TAZHER T, BRp 5B VIR, Bl pV=¥8, XMHIEWESEEEE.

5 RS SERSEMHNEEBURREAE, MESEATL. —ERBHEMSIE,

FERR VAZRER T, FEp SHJ%EE THRIEL, B % = ¥R, XTHRHM g

FERE.
6. BEFERER UCREBMANEERARAE, MESERK. —EREREHS

&, FEER pAEMIELT, Bl VERSZEE TRIEH, Eﬂ;="ﬁ?ﬁ, XTSRRI f
BRER e

9. SERETEE RS ERIE] LRE GRS , R SRR AL
FEBAMERENAEHER, FHUBFRE . FERMEEL.

10. BAESHE BESERAEEMRE T AR HE TR RE <R, EREA
KA AR KE R T , TEER UL CIE SO k. SRS T BTN,
T2 BBRRHEZ A, B2 AFFEAEAER . —E R E R EE U N R R
%, MS5HETXR.



3 :

LUTRTaFREIHHIHRE P IEFRE ( 0
A ERRBIKS, K TFRERZES
B. BV IR MK TR, WK Tz EEIEL
C./KEESS YK, FRATREITEIE
D. 8 B K B R 8K 47 W HGE ST FR 0] AR G IE 78 BB K B 3R 2K 40T iz
FEEE K
2. FHIARABERULEE T IEBRIR ( )
A 104 F Ry FRIZEER S AL 10 M-FRINEE
B. —& WU BEES P /IT, BTAR WG4 FHEAX—8E, FaF
BAshE; XATIAGFRERL, FaaFRa868, LRaFrshiEfmiaen
SRR PTEE
C. FEAFZ B THEMKFR T, HEMREMARNSSAAINMEHER
D. YA RE KR, WREA—EAR
3. r, ASFRIEEIER, 40T RE rANBH MRS, TRPSYEE M
Ze? BEMRELERLEARS.
$EF 4 ) 3E r<r, r=r, r>r,
4F3H
&FFA
25 A
& F ek

]
I-.‘

r= 101r0

4 STEEHES, TRUVETTHOR ().
A M TRERRGYE, BERERENE—EE/N
B. JELHF R R T A A MRS P 2
C. ZHHRIADTFEER, ZE38Ka THREE
D. TR TR, YRR AR
5. RGN, SARBRA, BWERAR, SPALAL. SRS BERN
BN 0.1kg, HSAERH 0.3 cm, MEASHNERBEATRER? SHNFREHA
3.6 x 10°Pa, 7KM¥s s AR EEER 1 €, MEE RN NIBRER
BELE?
6. FIFIE— FUT I TRk, AL R B0 U E R RR AR
T. RS R R — B ﬂ
7. MEFR ,— X IO AT SR K N — R R T
R, MEEERIE ERE— 8, KFE2E, REHEIMEs? MR
WERMETF—, HF2E, RESIMEET War (B 7HH)
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8. BT —HRIREET, PR AFRKE, WFSRIT
AMEHENRA—SSE, KSFEFHE R ETHR—B. 75R
ShEE FRRECTORE, BEPRBERS TR, R HARERER
FRRGXSEPG, MR, VRAE T BRI 37

9. RERMIEH “BARE" R R, BIH—NME, &
PRGBSI , ARG R K T DR E A NER B L,
FRAERIIE, KEHER “R” MELKE. MASEKEZR
ERFRX—R.

10. EATEHERE R, KSR/, REBRIE. HE—R
SEREEEEn LA, EaT R SERFREE X BRASAR
HBlgeEH A%,

11. IEfiR, —ERBHSAEELT a. b, o, dEMR
&, MR EBRHERER ).

A a B. b Cc D.d

12. XT—EREMHEESENSGR T, THIHEERME

¢ )

A ORISR SR R R AR AR S R

B. EASARSEAN, WEE—EASRETL
C. BRI SFZRE5 %

D. BRI, 2 rHERRRARL

o

(%8 HEA)

(%% 11 A )



& SSEFIFESRIE

& 5K

* B8

& RIENREK
& BIRSREAS

Bl 5@ AR ETRES, ENASF XA ATHH
FK AAINGA, M, RRBLEZERAARAE LS EFEEERG
ZRFAE




ST %% 3-3

[ (5 A L B 2 Rl — et BORS R IR, 5
SEAHE, ETINEREBR, T REERE/D, FEERE
FIAERT, FHXTR R, B g RASR.

BRSYRAFEMRREATAR, SR, &
& IH. MR A, R WIR. R, BRI R
AP B GURADRL, FTREIRASE, Attt
B AEUHRIE. LS, BRIABNERSYRE
At 25 7. RENARMSEFERENEHIEE, 7
BAPRHARRBALE . ZUIHR, BOvHAREEmE
BAFZ—.

FENMARX TR SHERREAR, IR
|, HEMFEIH2SAR BB =28m2bs — ¥
SR AR B, AHEARPRIRR SR Z I THT FEER.

s FE & i

2 mmax

AAKXGEEL S, AR, B ERE, MY
HRAH 44 .57

[E 4] 43 ERtE (crystal ) F13EER 4 (noncrystal ) B
K. &NIA. B, A%, =&k, W, WERE. HE. 7%
BERAEAMN K IUEIER, M, . WE. I
7. BRI BESRAREEMNKITER, BIERE.
(b) B3 FBKRGEMESLE, TTURASEGEEASATE (W
& 3-1-2 B ).

(e) &4
B 311 & & 312 FiEatEz
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T sragimes

REHEREERRS A LHSHIEERTHEE

BRIREFRAF1REFEN, EEFRFER N~
&3 4 ik AR, AT KA NRATRAE BT LR
a2 RATRBEREAT R A BWA KRB — & T Rk — &,

58313 (a) (b) L& th&FH feskshn L#&
SATHBRE A B LR BE R EBEBIK, R
BAZFR folk B LAARIBRATARF? diRiF
A4 ##7

(a) i ERESELETAR (b) B A B AEELATER
313

SR, REEEANI LR SREREAR, ik
ARATE A7 T L iy Pt BEAH ).

REFLEY], FETEA R AL RRAEREA
[, i ELDLARGR B AN v PR AR S HAh My B B A —
WU, MR —YBERS AR, Xk
& m R (anisotropy ). THIEMRERSFYEEER, 2L
A AR, MigEmEE (isotropy ).

® BHRFNDER

E—NEERAITMENLE, RESEH, £R%
B RLFNBILMITEAR, & T7 W B4 20 Tt R A ]
HEAMASMHBRENKZEL T WEBERENEAH, &
B RHFEZ /M RB A . X RR LR —
104~ 103 cm, BAMAIX 102 cm, By FEXBEELE
107 ANk, B— A EhERA B B JLATTBAR,, H P FRER
EAM TR, ERA NN, £REFRHENEN. 28
LR ER SR, REE SR F R E ShiAE = E A HES
ETHNE, UL BTEREAE LRI &M RHE.

BATIRAZE. HNERAEE RN IR E AL m 5
PR R 8 R 4E (monocrystal ), TIFREE . A A%H
WE R AR SRR E RE (polycrystal ). B SAEFER

RENARKLAFEMD
Y. WEBRRHRE, HRE
T EERK, TiESA— L @R
g,

g

A “ \ -.:;

B 3-1-4 &REMEHHE
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Na+
Cl-

K 3-1-5 RihRR RS

®
e
®
®

D
® ® ] °
B

3-1-6 I RERBILERE

44

FEARLHERMNA, S, fhESHREERERLE
TR B B R B B

® AR

AT RS R AR O RN A A R 45 1) e
LA 1860 4FBA AR BT SR R T2 A H |
Fs SR . 191247, AfTRIR X SRR Sk Gt 2t
FTRRIE, WAPTHGESE TiX—Bi. BE, AMIFHETE
B AN RSB TEENEAAR, X — RN
T A JTRUER.

BAVAE, MRS BT BT,
AR RORFA X LA RO RS, BA, XEQTFR
HANTBIIZ R STE B — A SRR R HES 45, 7R
R SRS, B 3-1-5 BEHAEPHETF (Nat)
MEET (Cl) MRASHESH. BRI ESRERS R
FRESHIA K.

® EHAERRAVHIRERE

B2 —E A TRATE R ?

o R A i (R AR AR A ) I RCRLHER IR B R,
BLZ G MK, BREFRT RES B FEAE
i A A/ N B B SE AR I 4R 3 . B LA A B A T S AR
FI{RRR.

A A SO & E R

I 3-1-6, WFR—Rehii &, #rAS R B0 1o I S5 )
2kBr AB, AC, AD, WI=425 BRI B AR, X
FWAFTTm EERHF IR AR, ERHTXMNEHAE,
SR TFEA Rl #4977 18] _b 2223 A (7] e oy B A

R —Fp Bt 2 W R AT e 7

IR RE KT LA i AR IR SR, (Rl — P B oh:
AT DU A R R ARS8, DT8R A R A Py B
Flim, SRla Fa BEGR BRI, BeRA TR
FIEB— R EHmLM [ E3-1-7(a) ], MEZEK/ER SR
iR, BrLASNIE T REE, SRIE RS ESE T s,



k. MARNERREH [E3-1-7(b)], BE5REZEER
BA, EAIES, WERN T NESILAE—EEHHT
T, R, AR, T RREI RS IEE .

|
A

B L[
1r Li}vJ

s ‘l H

(a) S&HIARREER (b) FEE R ELSH
B 3-1-7 &NlaSaBHLE

{ﬁ%%ﬁﬁ]

1. SHEERRHEANETFRELA ()

A R ARHR 8 LATHR B. &&H%

C. BEHEL D. —Z¥8E

2. X RAAEEGORN, RO TRERAGME ()
A, EEEHHF] RHN B. &3 &L HE 5
C. HEEKFWHEHR D. #B&EIHEHR

3.

Bl AF Sk R e A R LAP R R S d ke, BAPRR ke BB RAHSH

& e ( ).
A HREEH KRR B. HRMBHEATRR
C. #HR#kds %y RF D. BhR#EAHFIEATR

2 IR EL JA)

LA 2w
BIEXERBTARE

400 gk, 80 g AMANS T, WARWK EHhE, FHALNEMREE LR

BRAAERASFES0C~60°CHE, BAZRBRT. MBKEA A, RIHEEEH A
R ARLES .

AALRRA, RESH RERBBREFOLEH, BFERBENEEBRG 3,
WoRe A —HAERTE, IS RRAENS AAREGRAT. HRA DEHHRTH]
NAFBHERE. —RZE, RETRLBEA-SREXGETHNBEANL R,



ST %% 3-3

: L
G o
R P

B321 SN

® ([ HRY, EXER
Silicon ) FEHF I HEBFIE
26%, PURTE TR, EEER
DFREARERIAFETH]
REEGAT. HTERFEL
FoRMHeERME T bR, BT
ERSAENE

-

E 322 &A=

46

FIF&

@ KBVt

TEE AR, FEyIR (Hing. 8. f. 5%)F
EPERRLT, FRobRER; S—2E (FRE. =8, 8
B BRE BEESE) RHRARERE, RAEZE £FH %
Wiiw (fangs . B BMLSRS ) R EREN TR 548%
I, FRA3S4E (semiconductor ).

ATHER AR o RFAH R 2 EMERE. B
pHA B B B, MEBRIE. M TFRKERNL B
BEBA S, B REEMHH (HI—B24), BEW
LR p 2

S
_Sp
P=7

S (&B) MHEAREE - H 108 ~10°Q - m, F
SRR A 1075 ~ 107Q - m, oA T 108 ~ 10%Q - m.

S, R ENEEENBARFIEEEUR. 8
RSB 2RI E, TR AR RS
LR .

E—RIET . £ B AR 5EEREHEXR,
RV e PR B R I S K LR AR B RS
BERXRNB AR, FELIEMERNRE. JLRIE
W, SNFRE. SLRMBUNECEE AR R RE K

FF - SRR RERE , AT AR S PR RIERER £, &
TG REA. B3itkiER. IRBPRESHFEBI
THIRLF.

‘ ® RHFE SEMEBE

TRAR R RO B AR RN, STERN A



P RWNAARNE . BN RESES P RPERAE
H—EREARTRESE—E, TTERPNS, Wit
YA HRE (diode).

ZRE R AR I— N g, BF R
i, P ZREWXFERE, LRSS A A .

=R (triode) 2K —EPAI (N & ) - Pideift
WENE (RPHE) RFEZAMREY. =RERLEK
RESEF RERAER. EREBEBCEIL. BRVER
RAEZRTBRRFESH=RE, BRI AERT EAME
AR EHA B =RE .

fRA AR (integrated circuit) #EHIRFA—E R
TZEFERE ., “RESREE, DRAEH, BE%
LY SR (BRdR T ) RIS, —3
FodR /N AR R B T IR AR T AR E . =%
EMEM, BESH. E-2FE, WA LHEZER
I R Ak REAR 1/50, HI5SRB LUR B o B
AR, NMEIESERNREL. EEFETY
R, RS, BikizP, BEFESMREKEH, A
RXHE ST B, ERAER.

©® SHPRFERIEREN Y SEI M

FUFE PR B FPRFER L BB H LA SR E 4, Bl
P RE ., JCEORRE. e, FIEE. SERE., 15
BB, TIIFEBRTHER . maE. FAEE. &
B R EBRHE LA ZHNA. TEASHA R ILE.

Se#FBE ( photoresistor ) & F2 S b B 7R L R &
T, PR T e R R A — 2k SRR
£ BOCECR LA gk SRR FR, ARNREBRES
BRI, WS CREEMRA . 4. . . W
. BAkE . BRRS. LEEHEEHT S AN
Bz,

AR BE ( thermistor ) 2 - S4B 7E 1R AL
M, A B SR L e AR AR T R BR A R AR . Hoh,
P, L 6 750 88 v i i/ A I 67 TR BE R e B, iR L
{HFE YR B T8 T K AR Y IE R R R B .

19475, XER¥FRHERT
Fl { William Shockley ), 2T
{ John Bardeen ) fIF5Hiif
{ Walter Brattain } | ¥ S
MR T E— T RE=SRE.

1958 F, XEMNEFRE
IREE ( Jack Kilby ) FIAESE—3:
S SR Al H B

1971 5, B—RANEE
ALREE( E— S A SR 10°
METIE ) EE.

4

B 3-2-3 SRALEE

‘ ;‘;"
B 3-2-5 A
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S e ( “‘ : »..
B 3-2-6 fEAERRRIRLARRY
ABELE

EEH, REBNSER
FREFaE R 2 500 {ZF
b, HPEFIIRAESE
ER_BEREYE, SETH
4B TR, BETER
SigREINFEREE

& E

RARR, EMEBARE L 2AF LA L0
ABEFHEAR R, REFLH? FR-TREPHHE
BRa ek, FHEMNIFLILBH B,

JEHEMURR R RS B R a R B, B
T2 AR RARATRMEURE, IOV DE . RS
feRt. JtHMR—FEMREIRRIRREE, BRNHRTRAR
I

RIE—HE (light-emitting diode ) 21 B J5 RE R IBH)
FheF, WARLED. FAIA LED RER S
Rt BB ROEPAERIT, RERE . B
T BR%E. FEEFELED WP, BoREEN AR
B AR, LED3EEN 21 2 RE DGR, BaHE
w, FK, DRI EGCIRITRE LR,

g 5= B =

TR, BRE, FFRHLEESHNLTHAREA?
LA, FFRAIRERE R R?
HARERBRE? FREHLAMERLE?

R R A B0 AL, 186G FELIA BE 1B 60 A B ST ALY

( 5 ]
| SHIJ5FBr J ~\

ComshmR

XK R E Jal

b L)

ERFBAMA T, A RMAREER, KLY EHH.
#k (nanometer) 2K EHEIE, 1 AR Loz —%, B

1nm=10"m

HEEZHAER, FEMALIABE., HATHEAERA TR AA 1~ 100 nm &,
e AR M+ SFRHGHE. RFE. LE BF LR LEFRR AN ERTEL~
100 nm, 3£ #HHG A RAR 4 45 KA

HAMBAE R TR E, FAYBRNF, EEABMHMNFRAARBI—KESF U
TREMEHBITE L RS —LFHE R,
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AZHE SHLTRATEGR A — PR & 124, &
B BALH — R 1/6, AR B H R PR ZCHBEHEL
#H.

BRI 4#4(84) AFARTHERGE, £E40HE
BB AR T eT LR E. SR AR LA MR G AR R
MORER, TRRFEIEH C., BBEMF, FAELTARMES
HE AR ACHRMA, ARZF AR A E

RNBA HRAMEARGELT THA, FRATE LY
WA, RAEBEE, B57REABY 6 mgmen.

PMAKRE HAMERARIFOHE, BWfFRHEFHEE,
T AR & RBRMAAAE R, LT RAEART

BAHRE SURMRE TR WA, BA WA AR F
B RFHE EEMAGR - EARATIONHE, AR
RERBEA B THE AN AR

ERHESNERAER

B 3-2-7 RIEL

# 3-2-8 HUkALaRA

20290 SRR, EAMERAATBRRE. —R2URME (GaN) AMHAH G
EHXA—HBMERBARE, —2EAREHHECEH 1~ I0WHAKE IH—K, ALK

BT A R AER.

S
IR, .
R R

220V

[ LED s‘z’/ . & AIEE r}}z}’sp

(a) MOAAEBIREILINLES (b) T e AR IR A 3E S A B

B 3-2-9 RA—HREHNIRNHE

AR BEFEERG GBI, S ERABITAR, A
L EX-L LAY

(DERMSHNEET, AARETHREBMYHEE
G IATH 10%, P ARiTed 20% ~ 30%, TA4-Hie 8 7 e
vh E.

(2) TRAAME (6 VAT ) AABHEALR, 4T
RAWE 220 VAR, HKahwBme

(3) 4B, TRHBARE, &, BFEABA9R, ¥,
QG 5

()R e P RA RIS RAL bR, SFARLAAT
RE, BRELE.

S EMAH, RA-BERRABGRIT, L4 HE
IT(AAN, BEKBITF)ZE, ALBHL EHL—K
Tk, R—RERGEHES

hkfg%_ég

FE3-2-10 iy BIBRE A
RRBHF MR LED {1 RE
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. =
HH

1991 4F3 /R HFRFEE , ERERAN, 1
i “RERBSREAEBEMENER.” 4K, B
(liquid crystal ) AR 7= 5 B 2L T IRATAIAETS , A
FR, BREHR, BRNBEERE, RS, BiFEb. K
FNRUEFHLMRBERR, F%. B4, AR
w7 ERf AT

“WehzAL” P (Pierre-Gilles
de Gennes, 1932 — 2007 )

® HARRER

BATMIE, KEAFKHBETLIEE, BEMSE=
FRAFAE, A 3-3-1 .

B | Wbk | ik
0 100 L

B 3-3-1 SikFRARSZEEE (1.01 x 105Pa)

BT AEGKIERE. s —FERh T+
B L S MR B A B X R 4 S R R TR TR AT T 4 KR L B T
R KEARTIREYHRE)), BEZR M EEE. 4R
EAEB 71CH, AR T eSRisiES “Wik”. X
RSk B 85CHE, HIM “WHkK” ZEEET, BR
TIFrBR A bW i —HE . 2k m#E 200 €, BHH—
HHBF . T UERAH & BEfRAL T 71°CH] 85 CZ[H]
IR, BRSNS, HHMFSHEARRT—RE
Bk, BARFETF R, Xt TEESBEESZRE
T BEREFAMAED, AT RXFRZE 84 BTt i R & -

EE W | Hek
1% 85 C i35
B 3-3-2 TPUsRAH K AR AR S A EEARIEEE (1.01 x 10°Pa)




RARFERBFAL, REBBFREATEREY. &
SR ERHER B RIULTHEIM S W EA R RS

® RSO FEH

BRI R BRI R IR T ELR T HIEB Y
AFHAX. JATESR, 2T REEE A BRI,
Wt AN ERFABREEF; S4TSR, XFEHE
FPitseaesk, T r AR s AIFESh; WA4TH’
mSE, A TAENA PR, W ASAERRPREM
[IE77ak Bty ok Eagh, (B TR BB E
HIER 1] , 20T HER IR P B PR T B A Fs A 2 18] .
&l 3-3-3 SLBk T Ae A BRABA - THFRPREL.

N i _

iy
T A B VI
il W LN

(c) Wik

& 3-3-3 Ek. WL TR ER

WRAFIOHPISERE . TR, . . 5 |

AREMNZEREIF AR/ NESNNRETN, HIKE]
BB FEFRECE. %R ER (Liquid Crystal Display,
BJ LCD ) B2 ¥ af X e Ji 171 2 R SR 1Y)

UBIRRFR B rEaAE. RINBEN, BT
AT BARHFIRAR, WA BREHOETE BN BRI b
B ER, BnatERB6; Y BREaEam LE
L ER, bTHATFHIRENRE, FABRES
HRICTE B AR A RE RS IR, B BikERI2
R, LTFBAE. BEREES, R FEEREARR
&, FRXEEOE. E 3-3-5 B S8R 2R
X —REE B BFE AT,

|

Bl 3-3-4 WRAHRERR

B 3-3-5 WRBRATHESFE

91
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- [ woswYr |

v

1. REMABRABREHRE, IARSHEAZNHENELLIRIGA? ZFH15LH.
2. RAHYTHINAH AR E?
3. HRERBETRE.

RAERRE KT

® EIABVHIESH

BRER—E, WA BFEITE, HRh
WAHEAER AR EEPHIB4ER. XERBEEES —E
R, AB S, A —ERNIBR. MAHoR iz s
FE TR AL B ML MRS, Bk B B A
_ i = B, R — NP B T iR — /DB, X
T —— SRR — AP LB R RS, BT R wsh k.
RTAAE (B A /MR AR H PR e R B s e Bk A Z 8L, BrLivik
W RS ) e/ A AL N E T 4

® SRINRAKNINR

PRAEE3-4-2/ 18 AT A7 RINFEGHIZK #20
G AR OXRIGA/IKER SRR . REFEN B8R
BrAlERZAR MM, EREEED . KERIERAIH2A
AR B W 7

ffg, .0
11" s

B 3-4-2 KR “KATE"



& &

ol 3-4-3 87, BEBRKEFTFT LRI 1L B
R FAERGLE, REALEA LSRR HTALREGEH
K BRAOTERT, RAATL2AL? EE MK ERET
W, MEBTENKPHAKEZ LeGE.

BHAHFEERRK, SHHAETFEKEL?

T sragimes

HF—RmE TR E—NRBERMTGHE L.
FERZBAEANERZFRIR, ERIBELEA—F
WPE, 4o 3-4-4 (a) AT, ARG R EEZ G —Nehik
B, EEHATHLAAL.

FH—RER, ARAHREZGT —OKERE, AF
HATHL2AE.

¥k R VLED 6 RN B R A EAE (b)FH
(c) k. dsbiRee R AT 2 4607

TR BAREIF R ENBREE, BAR%EN
B, RERTETR R R mETKk A (surface
tension ). IEEREHK S, FHRAEWEREHEBRR/D. IR
B KRR E , ST EMEINT).

FIREE AT RS . R —E ik, SHIBR
REIERT, REBUS/N. #E10, FREERT LUB AT AR
TEAREBBRIEI T .

HET ARG FFReH BPedR, RATATLARIE
ITBRE TR AL .

o E

e &P RieR K (A hkH e RER 23T ),
HRAALTH AN EWEREFEFRIER, REEARLK
PRERE A, KT WRLEYRNFHEE.

Bl 3-4-5 BREBRETE LAY 3 i i

B 3-4-3 FEAEAKE AR

2%

(b) (c)
B 3-4-4 FTEGK S Ecuy
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54

@ RIAREHRHNRE

AR RTE 7] DL oM GS H gk .
i, WARE KRS TFEHRY, BAERKREEEPRY
STEHBRAENT AL, WK 3-4-6 R, 4 FRBERF
TEES S, WHEER I, EREATS, SRR TR
. HERENREZ, BT FIRANREBERR, 4T
ZE A EAE B LRI AT . IRERE LA
— 2R FER MN (B 3-4-7), WA FRBMEIDT 2 RBAF
EEHTARNERE S, TXEHERS] HBEREIH
AR S .

B 346 WERFRRERERS TR Bl 3-4-T REHEAKTH: SHAE
EREAR YAT, SE LB RRER

[ : 1
| I ESWFHr | ~

1. % 3-4-8F77F, KEBERE L, ELLKT )
% AEEPROGHBR, FBRRENTAFTLFHKE B
HAENBEAELE, ABWFIAKE. XHATHL?

2. A4 WA TR AFFRRS, AL RRFL TS
& T R?

B 348 KRR L

'S ¥-¥-
S0 RE

Fo— 5 BAHE AT A B 3-4-9(a ) BT w ey AR, £
BEA L e B KEFEF, BANKELEE
¥E1/4, BE—DkiEL, RBAT—R “IE".
BR B HEREF, EAEERGELK AT LAL. (a) (b)
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® EFSSREAS

BIRTEEMRETHARE, HRMARERHES
B, B TR HEA R ?

MR EE, RS SARZE R 7 E W4
EHSE: TR FHEs), —Jr B 75 780
B EZsE, B—hERim by A SRS B Bk
k.

LA BT, AHFAS ] N B B 2 AT
MBI AT, Wl 3-5-1 (a) iR, XTEEW EFER
ok 4L U

LR HEHN, BTEFARANS THRREFRNRE
T b A/ Zs R, BEEOE SRR AWK, B
WA FEEBZEIE L, E3-5-1(b) fin. MHE% (a) (b)

B R A E B RN 2 FRETEARGH ST, BB mas1 wskamesTes
ZERINSERASEE, BRENEERRAERD. A

L HESF (R P9 [ B - F R T B TR 4
Bet, MAEMSAEZRIAR] T —FhsiATE. BRELT
AT HY A AR i i #0358 ( saturated vapor ), TiARAZH
AR (R MF3K (unsaturated vapor ).

® BAISEREARAR

B AR EER, WRR™ AR ERL N
K E (saturated vapor pressure ). FAFIIEE A/ NRHRLL
R A KR

F3-5-1 JLFBHKRIRMRIE (2008)

&k -3 il b 4R
A% )5 [Pa 5.87 x 10¢ 5.86 x 103 2.34 x 102 1.60 x 10
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SR WARESRERBRS IR EEEMHR.
RESR, EANRESR; HERET, SFRSRRR
7, HANRERK.
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RN TAEL 4o B 3-5-2 ¢ L BAF L8 Ao R B AR
WAAR EHIEZHFAECTBEI Y, LV HFLBINAKERE
rF. BEE, HABARH LEGATA, LAfAE
FTIRKAE p ik RABAT L8 Rk pgh, B p=p—
pgh LREBEHLER, RATHEA—BR, TUE
ARERIEZR T FAFRAGLE, RIS T AKREHEN
BERAFARAE. EAMAREHATHL?

SLEFRY] . HREAEN, EAREFAREERTE
6. KRBy, HERBUERN, AR PRSTHESEEE
/N, FORELMAMIRAR T MR, TREERHLESE
R, HERRMARIL.

@ =SHEE

ERWREEEASSHKESNERRFER, KE
SMERELK, BEWEL. RIEESKPIEKESH
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Shr b, AMESETREEHBHESE, AR
FRPEIRBESRIGE, EE M= ERKRSEM
REPBIRESEIE. SUEMNBE—ER, Kl
FIIRIE/D, KA EE AR, WK RAR R, A%l
BREAEIE ; K2, KERARIER, KEEBERAR
AL, MKEEBR, BEI=S TR, Y3 R
B BER RS P HKR SRRSO RE, K
e BRI HE REBR F—RE T KBRS
HERE 23 e, o 2 S B AH R I8 B ( relative humidity ).

H pFonZ=SHERHREE, F p, 2o F—IRE FKEY

EEARR, T, E—EH B
BET, TREENHEXE

MARE, H BEAHMNEBE, 4 HAKNERAREREE
B=Lx100% A
3

o =S EENEIN

CL] AntEas

A EEE E ARHRE

2SR X ARAH ARSI B TE . ERIE R R fEAIEE, 45% ~ 65%
TR A= REE. KRS 7E Hh B 4 A

70% ~ 80%
WEAND, ZATHR, AMUEST, AREER e 8. 85% ~ 90%

MBI T, BRI, ARHNSAR. BELKA, 2
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B

FETHRATRS 25 B AR T A K72,
BRARKK; SETRELMGLL RIS TR
A RN, TIEEMBNIFEE, MRESEE, SmH
RS, A R, s

ANEAFERAE PR S OREARANER, BT o,
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p {ﬁSEWﬁ]
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4 M FEAER ).
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. FEE, RANELCHENE, LERREFAET 85
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BARK, B3R R X ERA K. TREARE R Fidw
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i WA AL ARBR, Rk
“B7. REALFBRLEWEEN
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22 AP R K AUR 4T a5 B B 6 TR R
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H—ANERE RN E UK, AR MR, BNER EE, SREAR
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2. mEROMEN  FEERNER, HREHPIEARE R, MR ARG hEIR, X
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3. ¥84 SIHEHNTTIREMARKEZ MBS UEEE. LSRR ERZS
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® SEEFNSHEERL
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50 S, A H) B RTRARESE L. BIanF] AR AR A Bt b Lk
BERARNRE s EEFIRRERE R NNGE, B
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BEMERBAZ P HEIELRTEE—E B
77 ARPEHRBRAMBORAHES, HEORX AR
ST HR

® SEETIEERAINAEER

FARBERANER 184y, KENGSH. KiE. F
K BT RE LR, FE, s 2 #REHT H 28R
SRR, REAEXMM AT RIMESIT, BRI
FAAK S, RoVRE TR RN, 218142 80
R, FFVWRELARMERFEH, BT R RN
K.

REREARMAE, S A ERHIER T HEERT iR
PUMREE, B CHESh T IS M 2 R, HILAT ., AR89
BRI R R R — s,

EMEXEHERAZAEERRENET REITH
g, YHEZEFREED SR FEAEE. 1669
4, R LT splaes, XEMN Eh7 £
EYERMNEZESIE m?, REIEFHRSIEER 2 7.

MIBHELE AT 19104247, &0 B RIR 2 [H B8 Bk
ARSI, BBRMLSHEIA. BEE B, e RE
KRR, sz sip Xz R RE T
SERHNHESAERE X.

2. YR, EANEZARBIARIER
FIBEAR AT LA E LAY,

1800 4E4R#T ( Alessandro Volta, 1745—1827) R T
AR RERE A M BB RF B 3. Bi4E (Humphry Davy,
1778—1829 ) T 1808 4E £ A T HLINAT, 3£ T MHLEERDY
BB, 1824 FE-REEEI LR BB TR T #T)
HMRR. ISMEFHELZA THAKE, R THEE
SbFERBZ F K ERHRIL L.

HEBAMER, SHEEINIEMHERR R
IR, NEEETEERN R E T ER.

KPR RE AR THELE=N3 H 8%
TR, GiRAEAREIIER kP — A TEEMB)
JIFVREL, HIEEXTANAMET). BRI IR E RRRE -
e &1 510

+i# ( Sadi Carnot, 1796 —1832),
¥ TR
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18142, FESEE BRI A EARR T T RA™, 2t
RERELHIMBORPIGZRIR, WahZFWL, W&
FROUBEARED . Dl B R B AT AT — & AR5 “k30HL”,
BlangE T AEA AR T A KB BHIR, W
HLAREIEYE ) . AR AR ) F L BN TR Rt ae R Ak
AATE BRI BIPLE TR . (HIX B AR RAERKT .

PR “k3PL” BHEBRI, REANZEE: “GR
AABHE ) (KRB ) —A T RERY, BATERFT AR IZIH
BT ARERIRRMR? 7 X HSCN S N R THEE
FRER R TIER.

2 ammx

E4-1-30 7 AT 2 L § BAL KB H & E R FT
G JUAR. R AR BN RS HBERRH K7 R
R AT LM SG?

e ® HESHERRNAT SR
H4-1-3 BB AR
BERSTFHMERARARGRNE, R HEHERN
EREHIAEZHHNERRMSEL. BEiRER Nk, &8
BETEERNARSH, FERHER. KHNZEE
LB,
18394F, VI/RYENZREIEERMA R FREREA, FeMt
M2 R ENEHRRERy . S AShIMLE, fi A BREH Bk ML kb
FERRMBTLL., AR HEFAERG, AL, 3k
M FEFEREERD. My, EIMERCkRET Y
HET & ALSERE, ARSI M RE FR A S ST R A
I, A, FEXEEANEER FdeTE. BE
IR KR ARR RN AIAFESE, RiTERIEE
YLK, —EH 19 142 60 FR LR ERA RS T
IR IER TR
$/R (Julius Robert VonMayer, SERREHRESIZERBELR (AIEE) W
1814—1878) BEHEIRHEAANEREREREE. EHNPISETE
W RSN, T 1840EE8R TEHEER. HEHE
30 Z4E, SolaiSEL 400 YK, ELREAILIER, X
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ik, KEN ZAELE, SEHAORBLRYE, WG
KEPOGREEEE, 2R H R S B BUER 1 cal
=4187 %, X—Eit R E A T AR R
ffi. {EFEME, BEATEFEATIRNMAT MR,

#£H ( James Prescott Joule, 1818
—1889)

E4-1-4 FHENEHIILRALERE

1847 4, TEEYIIEYF X B LAY Y2 1 ‘ >
BT GEAMSHE) MeSC. 7Eeseh, EERRT . %
3. AR, BREAE. JLRE. HUMRBEZIMME #{k SepE
B, HEY TREBSTETROREAR. ZBBERNE
SBRABRILIEIAT, BKESEEAR, 64 (ARR
MAEN ) R R, 2T, AT T —2/ Mt
F. ZAMITFREREALECRRRTEEERRGE .
BFHEEZ—. %WE% (Herman Ludwig
KETREY, BRARN—YRAEA e, gy oo, 1821—18%)
MARRB M FURARNESER. YEBksE
AL RGBSR RSB, ARt —FIB s 5 —
MR, A REEA Bk, e LRE
A, SERARRSHER.
ERBEASESE, BASETHE, TREN—
MRS B —HRR, REN—EEBE S —4
tk, ERURBBHEEREAERT. SRERIE
(P B 2) PRLFI e BHEER (law of con-
servation of energy ). o
BERSPEE AN AR HARE 19 HEARPE oo sranne mos
H=RKEHZ—. W, RRXH G,

* N THAE AN, HEERAHIATRERE T RARARE (7)kFR, F (ca) EARTMA, X MUFERRT S EHER.
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1. &R THEE P T EHHLY.

(1) ERFARLITHAAE, AFANRRE, BEALA)D, RESE,

(2) BEABEWYEELERFRE TR

(3) KHJRESERA, TRERAGBSITIRETES R E, HF—HRK, 25
-2

(4) k4 EZH RAI00 M HEEF T, LHITFEES, BRIEUBMKGERY
% F

2. H—#AiE “28%" WHFE, BRAEELTFALAE, WRAEALER,
AT, XA —FHGRID? A4 K7

3 REKRPFFEARE v EERG—MARA dHRETiE L, RErHibasbiiadsy
RARETHEZREGER, REALELN p, RAHHA 0% BULARENHE, RE
RBHRER KRGS HE. BAREREAL%, KESHEAARSETRA ST AETHA.

4 BERAFRFEEEH R, —FRAFHFTERR Sudf, TRAETES
#2 ( )

A, FEEREZFE 6 ERE AN ASBEGHF T ARA LG

B. FRBXAOIREF T TR R MG AL

C. FRBH RS2 F & ERN IR F T AR e

D. FRMEXGIMEF T ARG ER AR

K IR 2 a8l

o 978 75 £

MEEEFREELAN G £, TU4NRE  REN T, AEHFEEETGAA
BHARE, UARREREM AR T EHAE, §TUH. EFERRHARSEPME
A, FEBAEGRFE AR, PESEETREEARALLAGEHZM.
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BER~F{EE R
185052 /5, fETRAMRA FAS T EAMNRE, FRAIA L AR, X
Pt B AR Sh ) 40 2RISR, RS AR PR, AR KRB
R BIRA A Ao R P BT,




RETEREFGEASE — AT LE4 (1760—1830) 25, RHEBRAMLALE, st
# kB AES (1831 —1888) 5= b E4 (1881 —1914 ) b2 d s MMM FH A
RAT ELNHEIER.

HEFTREENHL, ARFE-PEFRENARAZAZFOAEBRLTREE, &
ERELAGERTPREARSADFESGBRATRA BEFRRAARHTZAELEA -4
FIHEREES, FBRATHETARR

REFTREARAMPHERBAT IR ESARFOHLY, TARLAEHRKEGE
FAE, i PEE e KiLieBiamY.

HETRERERMAERKE, FUESTEA, RLASE, MAMRFLRAHEA.
FTREEAARAL, REBHARNEE —, LEARMERTEHALT T —

EEaEe

HEFTREAETURARBBLTARAR.

195 TRAETHABBEES, BRELFRHHESIMTERS A RS R
do— AR L kmey AT ER IR, FHAEXYRE (REH10%kg, &E 20 km/s).
HRPLRRESHAE. THEH, TRANATHELENMIZER SRR, FEATEAR
EHRHFE?

RAFHE—ER

PEEBIFEF, TR SWEHEERERESS AN
RERARAL. T ERATTS WA N Y EE .

® DEYIHARBERIRMS T

2 amaE

RAEFBEARK, EFPALGBEASITE. AL
k3L, Gk gMBELRAAE. ARBEALRY
Btah, T ARBAH(BL-2-1) XBRAEHATHA?

B 4-2-1 EAMEhilREtH

SEITXT AT, FTLAR YRR . HERRUK BT




B 424 FEHESMAM,
W REEm

Ald-22 pokilkEEt

Sk

2 pmmx

2

Ry KRERY , AKX ARGHERENRT. —
WRARBAERZT L, RETRH, KOBERIRT. HHAE
EHUHWEARE L LR

MARRKIAREBIE T, [HEAIFEE RAEMIINETRE. X
Fh B AT T 5 4k Y BB TIOR3 o AR R £
( thermal transmission ).

AT, U AR B RS WA A
PAEH.

(a) ER#AEE, GhREAR,
PREIE M i

E 423

(b) MDMBEZA FRET R, PIRE

—ERBRIK. — SRR AT UHREE T A BR
TR, tnT URMEEhsy & (aniigsh . #6497 ) et &R
FERREL. i nd Ypih Py AR A B 2R R SRRk RS

® ANFE—TEE

. MERNEREZENERXR, EYBEEhy
RN E—ER (first law of thermodynamics ). MREE
STHEHNARER, RS CREERTHEREY KK
RN B RAFEE.

=T

Yo B 4-2-4 Fr R, B—ABREE AR A,
RigETHEE, TOREI MR MBER K. AHLAEY
&8k (BTFEERREET, /R ERE, TR
AEIANAIEY, BRAZEHSIFEARELHR)



Ak, WRTBAMAR R R, AR
YRR R B MO IR, R4, SRR
20, CRARRENSS. B2, BEMIANE D
0, TR S . BINRMMRIKIIR W, Bk
BIBEA U A3 U, ASibEH AU= U,- U, Ri153)
B HRERN AU= W,

¢ itipxm

G EGHEYFERARY, REEHR, WE
BAn AL B IR B T4 § AL T SO AA A & RS
B, FEBLRTIMES, SR RIS E Esam#, £
e RE LR T H L7

QSRS REREA X YA , Y i Ba XS AT,
XEYARRIR T 208, ERNEERENELS. R2Z, 9
it 20ME , ERNEEEIRA 20, BRI (3R
i) MIERN Q, FIETHEBRERLE R AU, RITEBIFA
FIRBRAAU= Q.

QSRR IR R Fo AT AR R, B 25
SRR Fr e L AR E QT iEN
BEAIIN. BHIRIRATAT LIS RIS 25 AN EERAR

AU=0Q0+ W

SFX—AR, RABLE: W> 0 RSN, W<0
RYMASHA AT Q> 0 RYEMINR R IR, Q<0
RYMAR SRR G 3 AU> 0 BRWIEs A seR I,
AU < 0 WPk N Resmb .

MNLZE—EBERBRIT—EES®E, HYHRNE
—REBBRZ—REN, BFHLARSREAR, hin
PREBAEMAR, BATLHERNEE, MEENH
AR R A MLEN, hFREHARERM (W4
Q) ERMFN, WHETYERNEEREILRAU.

[BIE1] RABEEFREEMNSSR, NISKET
900 J 2, FIBFIREL AN 210 J. R HEH
HEERAE T £/,

[53#7] SRAEXZESMT), BT WALE; REMAN E42s5 BEEHER, HEK
, BrLl QNfh. fizh
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[#&] RE\HRSEH—ER, MEIPERP N
BN

AU =0+W
=-210J+90017
=690J

AURNIE, FAEHHPESWAGERMT 690].

(82 ] —EERSUEMSPFRIET 2.6 x 105 JTHIH
B, NEEEIMT 3.6 x 10° J. IBARSHEIINAM TN, B
RO RIS T T T 20T

[ 447 ] KEMSPFRBEAE, Fril QNIE; B
fm, Bl AUHRIE.

[ ] MERES 8, Bzl

W=AU-Q
=3.6%10° 1 —2.6x10°J
=1.0x10°J

WHRIE , FoRFMNENEM445E, HAT 1.0 x 10° JIZh.
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1. BETEHEMIFPSNABIMN 2B THEARYG.

(1) 2 EBAITXKIE LR B E R

(2) 4RI FHLTREHR;
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(4) KMERAKETRGBE G

(5) AFTAE#TA, AHBLH;

(6) AXpieipe;

(7) ¥ALRRX,

2. AFHEARSTL, ATHETERGE ( )

A HEBRRE, AR—EZHX

B. #ptkstsbfsh, MgE—EE D

C. HhdiitF, FMsfsisy, ARTRRE

D. s h®aE, RshEst, RETHRFAE

3. Mg FRABENE TR AERRFR AR ERAE A K F] 45, X
FEA A7
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B
SR EIA (A5E) HTAFURIEH R E A AL (heat engine ).
ERRBTHLRY, THRR (A ) BRI A E Q, AL
AU, ZHH B IR LA
A ST W, 42 QR Tk
A IR BT ST PR AR
B3, TRAA G —
FHALABFRASRE
o, XA E R
Q, BIBAN FH— T, 2
REA— IR, TAEH
R R ARGRE, BHAU
=Lt )= [, B 426 PSR EE
A —A-E 3R P AT I
WE QT RA Q- QRSHACHE R W, B gk
=

v _0-0 0, . :@-

gEn-" B % 1 8 yaurIFI1 RTEA
vig=a - ol ’ N\ /
B, BAEA BB (A 0L, i ), RARH. % iﬁ”
SAEM, FERALLIM. KETLEINEED, ”f
Pl

Jo Ak HALE TAEH R B BB ARIR A, SR 4 \ %
. HAMAIRA EH W, 8BS (kAR ) A =2

BAE Q' , BEBBL ORI REREQ . £EA
WIRE, RERSFH—EALARRQ =W +0Q .

AHASAMETARNA R o e RIGE, AFHERH e
AE Q) BRI W 2 :azz’~ﬁ
% O
W 0-0 HEA Jr ] AR FEaEL

B 427 AKMAEHREE
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AR BREMF M

HE AR, RIS E 5EWRAR M. g8
SRABA K, REEAR DX LR H 7 17 7 ]
B ?

® ARERSMIE

PKIRFER T b, SR80 WIURTERENERN,
SEEAL. XRRFBBMEE. Kbk, ZEAFRN R
RET, RHRNKESASEFTR? BLHIKERSER
BB R

TR EFRAT, WA E M, REERNER
Wik RRRYA, AR A AR L SR
Wik

KA SREEEFEARMNGRL (BFEREN) £H
EiEAL (VKEES I ESD ). (HE—ZH, KENEENR
EL EXEER, XENHAE?

BEFEHEMNRRYEREG R, SAFOHTYik
.

EREERY]. BEEREHEY.

@ ¥ BRI

RFAHE, FEpsE— A — &
K, KT R b E (E4-3-1),
TR F RS FHA = B RS 5
F—fA%. XEHTHAKEETRYE. B
4-3-2, —EA A AR BT,
—HFERER, AR SRR
RIS BUE, R PR _E A/ NLBET IR, B

B 431 BAGFIERFHTH RoT=HIIEEYT B8BN, EENSAA6
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Ak BRI, BRIMETVEAT EEFTFEASSE. B
—HRERAR, —HREAIHEL. ZUEIENYT BEIR
FRIMRP T, —HESKBARKT, BKEER
MK, EREBYSeiEKPRE. HE2
XU SR A2 H AR I SKT . XRWW Y
BAR B EF k.

H432 B4

STHRAY 1 BN 4.3 3BTR . TREAR SRS
AT, BRI, TIFRBUR , UK IR B,
St — BT, SRS 2. AR
RETEBCESMNMIAR AT, HBLSEAMR IR, WS
FES AR AR, BREFY L. RN i ias fumE
Bt R—FryBos, RA N

® HIAMAE SNRER(LEVS atE

— MK FE Eisgh, BT RREE M, B
Bl TR, ERXIET, WKt RS
M PIRE, ERANHE AL,

<+ @ s

o R—A 10 kg ¥ BRBERAK0.1°C, KL H
AR RT. BT RAMAH BRI, T
EBAEHLA0m! wREHAIFEF, 9ZHHER
HARE#E, ATL4REELET (H4-34) RER
Wit E e, AFEFLAGTRERA 10-4x10 4
k2 REZ AL ML, IAFRZQLUHELFL igﬂiﬂ%ﬁﬂﬂ@i
47

R TR L Hi, 54T el I R P el
T BIREE , (S isa sk, BIRE A EEA 2 AR
HeFE AR BB RE
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1824 4%, BETREIMFiEEE T HARPLAERL #
FUUX TAHEF— MR — IR 2, BB R
B, PEBMERS, SHAMEME Y. BNSWIARER
FIRHE O, MGERGEEHMHE Q,, XFMETh W, #
LI n A

¥_, %

"o o

Lk b, PHLEE o E QB NREMIFRIL,
B0 Q,#0, FrLh, BT RRAE] 100%. bR,
P RERFTBE2FRRAL A PIREE, A EH AT, U
SN ANEEFEEFEE.

@ Hihd=ZavomE

Migdis BAEYSREE, KRR, X2
ARSI YRR, . KIBM ARG
SAHIRE B S EHARLE . FHGMER. XRVIRRE
HRBREFARE.

MERR —BUEMRIE, BRWER, DIk
IEWRE. SR, ARELERIE TR | B E RS AP ERE G
BEEF R BN BARSRA! XEEUURED
BHRAFAmEE.

@

EAF ARG RAERMNGBELE TS ZREE
&, PIFEILAEE, oL TRGFT G

ERFFSRAE IR, ETIRBEEANT
e & A, TUA AT ABFEBA S MR ( B ™= Ao A ) Y
B THAHR T MEE. XEIBERIEZ AR TETE

(irreversible process ).
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1. THRIBRETHEEGERRTHEG? AH A7

(1) A—S#GEBEEARE, REREDRE, HREGEENS.

(2) E—ATUAHRNEBLEARE, ERME-ARXGEREF, RI30B 3R
BABETARFBRERE.

(3) e AR R/RERZNARERENRFLITRES

(4) FEERME, AR

(5) &K FERE Sk

(6) REAZTPHHEEARAK T B LMY RLLES.

(7) REASZBH RS EBIRDHK,

(8) AF AR F &) LR T Al i #OR A — #7394 e RA A4k

2. BM—BEL, —2NARKERT AR AT BHE IR BR— LKk, B
RRARBE & KB IR A . X BE RN ZEEY, RERFSF B — B km
BTG —HAKKAE R E—BEE, BLERT HEAR; B—AFRE AR BT Aol E R
AR, HRBFFELEMGEELGE A6, HUXBIRE, ROXENGHEI.

X R == Jal

SRR

MR RSk HT H R RGE IR
EBL33F, WRRAFINMGT, ERBEBEIHRABEAR, FET RA-FHOLRE;
EREMEE, BAT A BRIMALRHEN, HukAnwEst -(2), BatA

KT AREBH2FRARS, PRARA 2ASF, TRASIAE 245 Fo0k A Reriek
AE=(1P, mAABTAA ARBARE, BREEPA Lmol UK, 2FRA 602 X 108

A ERESMARSH AR 2R TREAFOBRER S Y. AHALATRELD?

Mo 912 8%

FATRAFE—ZAE, SNPEGTE—X
KR TR RS RE, A5 % EAI AR
B T B AR, SRR AR AT
KRR B R A R, B8RRI — &,
SRk R AT A R, FTIRAALSRE
L i i K ST gre———
BAEE R, BoPLRABIMBMET? b o o s
W& HARk At 5 R F LA 2R 400042, RULRATABSCHG

75



ST %% 3-3

RNFE_ER

BRI AW RS HEEE, XX usg
BABEAT PAFHR i H— R AR,

RIESAERFA A M B RA WML RRME, X
SeE R 4FE H T DUG St — > B R AT BB N A LA,
KRR A FE_ERR (second law of thermodynamics ).

O ANFFE_EENRSEBHRE

1850 4, T EYIHE 5 o 35 BT IRIR Ped 2 1
AAEERE T #I1FE e RN —MRE . RATRER
ARAEBRYHEEIRRMFTUATER W &
HEERNFHE ZERHN T B =R B A i 2

“AA A BN RREYEERBIREY A", HIXE
AT RERY.

EEH ( Rudolf Clausius, 1822

~1888) ¢ s

R~ ARFARBELAGHRLGRRE
%, WARFHREREZRTRAFE _REH ALY
BHad, Bl TREARER “REELEYR" 6
ol

® ANFHB_EFEINFRNRRE

18514F, S EYHRFE FIT /R SRR SHRF AL A 7] 1
AR . TN A—RIERARME L £AREDHF AR

FF/R3( Lord Kelvin, 1824—1907 )
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WA= RN, e, P28 — AT R R
AREMPRIRRR ATEAS ARG RIFE-RRbmnT
HRE A Y. T RAEEA , RAFEEEN

ERARANRRBRSNE.
i3z

BASE R ETHTFRLARRRAERELET
WA R 4 T A — RR R A BEZ A LX) a3
HREAABADATHRGR? XL “FA2 E0HR” 5K BERE—RARKSSH
WA 47 BRI FF ARG T RIRR, Tl TR e
BE = R AIALR TRRA AN, Editit, i lerliige el
RO AE ka1

Bist EAARDAN, MEREEN RS, BHMYR
BRI K SIHLFESE T RRMBATNT, SGRYURK
B, HASRIREE —EAABR SRR &l
B, EER—FME RPN REXIT.

L

1. £ EALHERAZHES T OALEHN? TR ER? BRASHE
TTRILT B A F R R

2. MERAFE—FHE, Tl P ERGL ( )

A REFRSBMSZEHEREIRBHE, BREMIRBHIERER FESE

B. #M ATt~ RBEHRLEFRERA AN

C. B FRGMAHEH BRI KBRE, LTRAKESRZEZ GEHR

D. AAREE T30 A N AL, R TR 23045104 Ui 8k

3. ERdnegiast, ABRARBRAGSEERMNARAGRE? IHADHZEL
HERERNIRGBHT REERRAFE ZE 47

4. BREEEF R TUA AL RRELZHIERRIRBNFE T ENGEEY?

| wzswYr | "
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A IR 28 )8l

ANFRZEEXTBHER L RETR

EREPEREERE, TS FRRMIA A K =L
T AMBARRGRE, T, AHBRBGBE

B R EL S RNHBRAGBRE SIKBERRGBREG YR, M AHEZ HeRE
MK, AAGHERTG. JTRERRBZERESSK, Bk, RESHERARGEERHR
B AL R R kAR

BRERAFE AP FHMALTE, AR, ARG REIGETEAAND
vERAEL. B, RERBHEAANADSE, BB o EE, TUXKEHARLRGE
B # A 8 RSB AN 2R B Y 400 CTAEA, MK B) 35% ~ 40%.

RAREFIARKFERE LR ERATZROETHNELNR ARG RS, AAF
BREN THAEGRGZAEESHIRSHER.

B F R BN AR L BT, ToMERNARBI A F B A Hs4E .

T,
—1-22
ﬂ,%*

£ iR 3

2 mmmx

FEMTR, MAHFEFAS, WX TREBE, B
BLELEQIANFTEAZ, MMERLT. HH LA £
#H, XALREAUAR, LEBRRBELSF; wRA F
BATHR, iBe— AN, BEENL, RAERE, T8
HF BT RO T BEFRIL —HRAPHEA-RTT, X
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AR LRA, AREREMN B 5%, XERFH
BIRA TR, A —AERGRKIE, RELRE
AIMFE/GTH, RAZERS AT R AGKREN. &
S R AT BB AR AR

& 4-5-1 KE=FPREFHBORSHSEFRE

RS T, B B R B AN R R R BGERA,
#EBHEREEGR/RENBRES MG THSML. B,
AL LR T IR PR B T T DL AR BEVEAIAE . Tk
b SR RGUARXT A SN A PUARIE 3 I SOl 5T
FNFREZ T I sEfT. Bk, Thade ey m e A4+
BEMANEERE. 3 BUE RN & R 5 ) 3E
7, T BMERBEFEYESTFHEBEEEESHAETHS
4. EHi, ¥ RGBT T SRR .

FATAT AFE_bah JURCA BT @ AR BEA T O IR B Rt AT
Fede, 3 4-5-1 .

F4-5-1 JLPATES RREEMAIEEEE

it A2 AT WBERE
#ArR BERHASH (£57) BERHIYZH (REF)
o AL KA AR HBIRIE XEL-TAAIES)
FH R RF ) Pyl

MF4-5-1FUBH, AESBERRENEER
FPRAMEZ RN SRETIE, NE RN F T T
B, NEFMOEEE. WHE LIERGENEZRIAY
5. BRI, £HEEEF, ERAWEERNEHS ., XL
B, BT . R, & X (entropy ) XN
HMERRRGWILFERE. LFEHEX, Bk, TFE
AN, WA, XEE—R, R ABE WS AT EIE
4T A 1]
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(b)

K 4-5-2 FELEN—FREOL
UL

® XEHV#H—LIAIR

B BRRT N — R I A A AR, RITER LD
SXTPXMYEER T —EHWAR. BERNEH 2T
i

2 mmEE

B 4-5-2 (a) Fi&, &EFEIHERBHRY. AFST
FFHEHY LR, BES; BHRIPRHHED,
BEK, ARBRFAAERE, HRAAFE_EZE T
#, ATLMNARS G BHS4EE, K-SR HIF43)
BRPZAREARLE AL, B 4-5-2(b) 7. MBI
8RBT, A A, BRESP-TESG AR
REFEHER, BRMEATRER?

HERRZFENEE MNoTashlRoyhnE
kot , BB SRR ANET: BIEPRL TP
BRGEUB AR SIREEs) (REARBSTREEARFER
BB ), T BT P30 UL A BN B B g B
[E4-5-2(a)] ; A, BRI HHERLN, MEARS
& SUEEE , BT BB RREAS, B R
TR sRER K[ B 4-5-2(b) ], XRTER—ER
3| A, BWERREIMEBRENIE. XA, BAEE
JTHR I BRI ZM T . MBORE A EE , XN & T BT
BB 2 B S W51 AP BESORR R 2
Prep, ROTELAIE, B RIEBEZHHIRE,
WRBBE , HRERRL, REREMEFT , Bl
W .

IRAGFLRELBE T, HHLFE (BRE
ALEE ) BUD, FHERVD; MAGIAMRELETLRF, 7
BIERFEER, MFEEEK.

BREAMHELENLRAE ERTHITET AR 3
HEP, S—ANAAFIENRE MR, SRR
[ P ( BRAS AT ) YIRS ALRITT PR RO
PR T AN RRIRE; T BuI Ry R
A THIPREERE. XEHEARFRRAERRRLEH H
RABBENEFELFELHNNER. BABERALF



BRI, Br AT AR R — 1A T S AR A 3L R 9E

BERENRTSHEY RIMNCTENE, —ERENY
BRE, BE—E, WER—E. AXATLEERPIE
H, BATRAGE RS —ME{E.  I—SRSERRIBE
WA —AMRE, TR A — A {E; 0 CHIWKEM
PERGREME, 2809 0 CHIKSE, MRLARE; KEARR
BEAREARRE. B5REREXRL, Hit, B AR
REHE— 83, FEHEH S

® JHaRE

PR R RERT HARASEH T T MRS e,
EREREART, REHRMBNRERESIGENEY; &
AL RS, RS H ZHMMEVAE RS PLEE
RS THRERNEZES); T BEKT, REARBMNA BHRSRSERE, &
WSRO R T ek — | DRESFHAT TS
M. IS RGEHNBEEEME, NEMIRENER o v sANEHSS.
AR, Xt EHEE (principle of entropy increase ). | REFEFHG, BFREE
EH SREXTREMM, ASRATRPRMGEML, iy 27T BEERAEEED
BEHETLUFRHAS2 0. AS= 0O RRCLETIES sxsppessinrss
CRECTAPEN AL ) ; AS>0, RPSLAGKEM—  ARE, FERBTHROET
ARSI, MR R R e TRR
WA —FRR, MERNEE _ERREESNRRA.

X BT DS REE ™ IR S AR VR A3,
WA RBRNAH, RHMESIANBEEEMRRNRE.

RIS RENFREIR R L K R R ES .

2 mmms

BEERR LB FRMAFEAE B S, R —
R BERFET, BELHFIR LR EFEILLTE,
RGN EENHFIRRABLEFRAFHS. FRAE
ehaRBi i, PERKBEFHFLRT. LBHT
W2, R T EA—ARM, BERE L, THEH
B, ZAREFRTH, LA —AHHE LR,

b, BMBFLEPRIGAE, wRBRET, K

3 B b o B 453 B4R L E B
KRET, RAEST, FF, LABBLED? DALY g D
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B 235 H , RIS R4 FE LB B A B R 2
Ry, FTFHPEATFREAN S, AT AREMR T
2, R NI maET, SRR AN B, &
BRES R EHAT S HEEELS, EnEFE. Hif,
YE MBI RGN, SRR, RELTHE
MXEET .

[Siéuﬁﬂﬁ#}

1. AReBARETIHRE.

(1) @5 H R, Hig?

(2) A—ABRB B X T, EEAFTFE? BAFHM?

(3) E—#HRREAN, EHRSEAEZAASNES, X~ RSB RED? &
gz
(4) B AR AARZEN, R ENRRESARFTERS. XHFEOHLENR, &
VERRE?

(5) REHAE, HE RGO BEFFTHRGSH. H—FoSHFBLER? A4 47 REBERHF
Bk, BEAKPESE A AER? FAHTERHL5H?

2. Feb AEEXEB/AER, BZR—A(5, 1) 9H. wREAAAFAZAHTF—4
NFo, REES TSN (5, 1) SHEH (4, 2) 247 Ritk, LHF S K TR
(4, 2) & EH (5, 1) 47 At REHHLAHSAR—~FRE R

K IR 22 )68l

“MES” FEHBEDTE

“Fo b F” FREECT200153A 230 RANEBEHLFERR. RELRTHILS
MA—AEE hiE (TR AME Sl ) 46, 25 XALER, SRXNBXES2iTH
BB, BEANLAES, FTHRARAKE AkidBd, THERAGIME, B
—# g A TR Fe—RBANTAN, B —FHREF S LABIARE( AL ELE
HBPHERBEHGEE ).

L RFEAATEHEZRTRATHRENGREE AKX

(1) R FHEMRE M=1.17 x 10*kg;

(2) #uid B3u@ ey HE h=146 km;

(3) W FIZ2 R, =64 x 10° m;



(4) BB EZRERBAE Ak £ THMK g=10 m/s;

(5) AR R Em=1.2 x 10* kg;

(6) ANBERRBEAE At=3000C;

(7) NBR R ONBERE A v=340 m/s;

(8) EIEHHET AARIC, FHEEHRE Q=1 x 10°];
(9) BHK 1 kg HH- TR ERE =10 x 107].

2. KR P o8 (R RGAEHEET)

HEBRMNBETR

RE, BOBACBREZRE T AN —F LA FHAN LR, LBH TR ER

M H AR AR, RER T IARR TR GRS EL

FEFERAS, 2P RARN, RABADH “BH” ANXAR LD B HEARFHKE
Fi. BREREALFLE, AHBpitE. FERAHPER, PERABE, SRESE
B A BERRE, RRRAHEY, RERESME. BREGE AR, ABZieHR
EA, HROHREBIREHE, BRANFLT ARG RE. RAPKXENRENL, 2R

WA K.

FW B e RTINS A F R P AR AR, A B R AT RA R AU B T I ALk N,

WA AR B PEHRGRLEEANTE T G FIREF FaRL, IRl
K. BHFEFHRALNESHBHGTH, SHELICGREARBRIESEE. pRAZALU

BT B RA SR ERIURIBWR, S LGRS, MARSLEOR A FRL LI,

Flat, THRRARMHYZRAHFLRRIRET.

AELFRFREE, TREIATHEL R, IAMERLRMNGE T

SR

A3 H) (dissipative structure ) £ 20#42.60 SR ILA] BREFFE
HESHER B

KB hk, ARG TR FRTFHALNAFRTLEHN, 4o
Bt RARE T AT, it R AR AR AT, BAEN
T EHAHF, REA—FRIGEN. ARAASPOREF R
BT EFHEEREHKRS, D FREAREERENEFRE RA
ABRERE M, XX~ RENELE, RAGEFRIRSELT S
B, FAAAE.

—HiAH, BRAERAR T —HRLLFGELHRS, RRT
HAEZFRRETHABEAFHERY DEEHEATGATER
FRESKRPHREEHY: —NLEPHOFRLAL (QEHEH,

WFH, Loy, EEHLH) ESREHTNAE RPN, RABEREREIIRE
BREFTPUR, RETRABRRGAFREHEA—HHE, ERRAREF 0K, &5

EFHRETHHGH LM, FHRBEH.

HHEFEHE (Ilya Prig-
ogine, 1917—2003)
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W

1. ERFEERE HARTEEZHEZANGBEER, BENARERZAE—T
B TR A E AL, I AR b B BB, TRkl REEARSEST 4,
WARSESHR, CREBA—FEREAI S —FER, FN—-TEEBR S -1
R, EEARERASRPHEERE.

2. RAFEE—ERE HEIMPERARTE WM AR LS. IREYERES
BT RAMIh ARG R R, T84 50 % 4k e 50 4 S W 4 1 DA S/ 58 A P e
QETYRNEENIM AU . BeRAXNAU =Q+ W.

3. AFEEE —EENARMRESE. k. RIS SHEA TR EE.
X RERANFEEE, MARA IR (SR LMW ) FFEL T AR
FEEENSRE, WYEARTETE.

4. BAFE"ER HINMNANFERE_SRNFERER T BERR: AT
AEM LR SR B EAEM A=A HAEm; FFRICER: RN HIFERIK
PEE 2 A N ST A= 4 KA .

5. M MREBARSLFRENYHE, RATELEALFAE. BERERE
A R B

6. WIMEIE IR RENBERE LM BBAEE. RFH, RrR
S5 R SRS ey



1. E—MAERSET, 1g100 CHRIZKRI 2 264 ] HEZE A B RE 100 CTHAHES,
XA EF, UTHEANRERPERBE ( ).

A. KBSHWNEESKMANREZ Z%T 2264 )

B. KESHHNELSKNHEZMET 2264

C. KESHHBELSKMHNEEZZ/NT 2264 ]

D. KESHHBLESKMHEEZZAT 2264]

2. —MSHLMAEIE KM I TR S b _B A, T ( )i

A, KHXTHMETE, WEEARZE, [FEHGA

B. KHuXfsMEzh, WREARZE, RIS IR

C. KHMARERA, [FnfHE

D. SHARBARZE, HI, AR

3. WERTR, WAELMFENEER a. b, HF affeA MK THEE,

FHEET At A, W ().
A. At > AL
B. At <At

C. At =At, (%3 HiE)
D. P Hh#

4. EBohEShRge “SEIF REMES), BARET FAINMEEFR, A
e EHTTITRITRE ( ).

A W ESHRBURABRER, BRTHNEN “AS%EN", FAXMAFRHTRE

B. RUA—FEE, EEFNIME L, TAERNERN—HIMERG vk

C. KERSKHEIAESBEARSG, BREEGRTER, el aRpss

F, BEHTER, XBENE

D. Y¥ETIARS EAPHRBAR, AT E 81K FHAER Aok 2 B IR BH ARk AL v R R

5. BRWBAEZEATAm, B THESBRTEAFRETHAAK A FHANE, RETR
KETHIBRPREARESL.

6. XA 1 200 ] B9Th, PR LANRCHRES S, WEMAEEFR3 €. B4, W
S 3 000 J BTh, WENBEART 5 €, MZED, UikRRaE R B
WeER R i T S/ #dt e

7. &F, HTRERME, BEREMREREI (ZERME3) 195 BERTIN BB 20UE
BL). XNBIEAALRAMT, EERTEIRTETR, REEFTHFMT], BRTRES
s, Rftar

8. WEPIE 0 CHVKEAHEESE, WA ZFINEEE I h 9.8 N, P MEHE% AR 3 mfs,
AN BRI S 250 SR A vk ek, B84 BEHES minTT AL Z D uKk? (BRHE k8 3.4 x 108
Jkg)

9. —MEHRBERBETHARUTH RS - RRNSE, R ERTEE, #5F

PIRAR AN ALAEER, AR FRRNAR, BENTHRIRES

a b
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FEX AT 2 x 10° ], SEARBRIMTEES? WAL 47

10. AT BRI ANERRIEE—CH.

11. —ARWRBENBEE FIENIERMINFATLELED? XEREREARRATRE
HECEFIEE LT

12. RS RehFlay, A 20 CH7K5kg, 10minj5, KHEEE EFAS 100 C,
[FETA 1 kg FIZKAER, T KRS, QEREHHLAMMTITIRR 10 kW, ReLEENER T
ZILVER T AKFKZASHNEE. [ KB HREE c=4.2 x 10%]/ (kg + C), 100 CHAKHRL
#1=2.3 x 10°/kg]

13. EHUT R 1000 kg B9 TR & 5T B RbIRMTE A BB 2E B, IR w2 B =1
AEF 1% D EASE LE3in s, RRNNEER nZ P RhEL. (HIRPERR=
6 400 km, HABIAE g=6.4 x 107 J/kg, g=9.8 m/s?)

14, B—MEREBR 3 x 102 m? AR M ER, BAEK0.6ke, BRPFIEKHEER
B 20 min f&, AKREEFET 10 €.

(1) IR E R YRR YRR TR,

(2) ZFHREYEBKHEBREEN SKHERE, SKEESELSERTERE L K MR
FHEERIACH 1.05 L ES. HRAYEM S REEEN 31%, NibREwEHHHEX
E2
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FRAEAGALRR (PR, B, RAALF) SHEHRE, /€
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REEFARBEN SR, EFREAERRTROK! fTF
AHBR AR LEESTE, CAAALRLTHEARNER
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RERSAREFHRR

BARAE, ADRERE, 4A/-hR@aRE, RRERER
RGN, RBUEOS ARAFFAIM S it b o=t A A e ?

D

BEIR ( energy sources ) IR B ULRER K B RVTE.
MR EA R, FENA BREPFTHXREFK
Wy AT LA A H A BB R IR A BB I /ERBTR.

SN AR SRR RF A FRAETN
KR, BIRNFF RSB A RREBANEEA R

BRIRA ZR SRR TR,

—REBRFIIREER KRR HESK B BARH
KREMT., FEHaelR, AR-EFIREEIR, WEE. JEm.
RIRS AETReL . WITTE . KRB, BB KIHEE. HEFABSE.
TIRBERIR R — K BB B R B T, BBk RETR
TR, WHES. ¥, AUk, HER, X, #Huk. HRE

BAERFEMIERERE —KEEEE ] AR IR A
JEEAREYR. HARBIREA RAW BRKE RS, Aobi4
SRS AR WA AT A 35080, fisk 8. XUBE. KBHEB.

B512 % EAHIFR

R AR JE A BRIR AR 2 T s R AR A RETE B T
5, AMEEHERE PIATEEAMEER, MEE., . KRR Z8B%. &
B AR Y P B B O TOR. AL, HEMIXRASRHIEERAMEER.

EMRRMFEEIR HHRE (OURMEHeE ) 24
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HHEE Charles law
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L polycrystal

i  diode
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SefiHfE  photoresistor
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&R integrated circuit
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#XHBEE  absolute humidity
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PR diffusion
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HAES MK ideal gas
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WAL internal energy

fEE<F{EEH  law of conservation of energy

§EJR  energy sources
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#4538  thermal transmission
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second law of thermodynamics
Pl — e

first law of thermodynamics

PHFRE  thermodynamic temperature
it heat

PUE B  thermistor
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ZRE triode

% entropy

Wii¥ 5  principle of entropy increase
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& volume
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EBAE  temperature
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AHXIBEE  relative humidity
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JEig  pressure
Wik liquid crystal

36

24

88

68
76
68
27

68
47

47
79
81

26

55
23

57

26
50

103



	物理3-3  _页面_001.jpg
	物理3-3  _页面_002.jpg
	物理3-3  _页面_003.jpg
	物理3-3  _页面_004.jpg
	物理3-3  _页面_005.jpg
	物理3-3  _页面_006.jpg
	物理3-3  _页面_007.jpg
	物理3-3  _页面_008.jpg
	物理3-3  _页面_009.jpg
	物理3-3  _页面_010.jpg
	物理3-3  _页面_011.jpg
	物理3-3  _页面_012.jpg
	物理3-3  _页面_013.jpg
	物理3-3  _页面_014.jpg
	物理3-3  _页面_015.jpg
	物理3-3  _页面_016.jpg
	物理3-3  _页面_017.jpg
	物理3-3  _页面_018.jpg
	物理3-3  _页面_019.jpg
	物理3-3  _页面_020.jpg
	物理3-3  _页面_021.jpg
	物理3-3  _页面_022.jpg
	物理3-3  _页面_023.jpg
	物理3-3  _页面_024.jpg
	物理3-3  _页面_025.jpg
	物理3-3  _页面_026.jpg
	物理3-3  _页面_027.jpg
	物理3-3  _页面_028.jpg
	物理3-3  _页面_029.jpg
	物理3-3  _页面_030.jpg
	物理3-3  _页面_031.jpg
	物理3-3  _页面_032.jpg
	物理3-3  _页面_033.jpg
	物理3-3  _页面_034.jpg
	物理3-3  _页面_035.jpg
	物理3-3  _页面_036.jpg
	物理3-3  _页面_037.jpg
	物理3-3  _页面_038.jpg
	物理3-3  _页面_039.jpg
	物理3-3  _页面_040.jpg
	物理3-3  _页面_041.jpg
	物理3-3  _页面_042.jpg
	物理3-3  _页面_043.jpg
	物理3-3  _页面_044.jpg
	物理3-3  _页面_045.jpg
	物理3-3  _页面_046.jpg
	物理3-3  _页面_047.jpg
	物理3-3  _页面_048.jpg
	物理3-3  _页面_049.jpg
	物理3-3  _页面_050.jpg
	物理3-3  _页面_051.jpg
	物理3-3  _页面_052.jpg
	物理3-3  _页面_053.jpg
	物理3-3  _页面_054.jpg
	物理3-3  _页面_055.jpg
	物理3-3  _页面_056.jpg
	物理3-3  _页面_057.jpg
	物理3-3  _页面_058.jpg
	物理3-3  _页面_059.jpg
	物理3-3  _页面_060.jpg
	物理3-3  _页面_061.jpg
	物理3-3  _页面_062.jpg
	物理3-3  _页面_063.jpg
	物理3-3  _页面_064.jpg
	物理3-3  _页面_065.jpg
	物理3-3  _页面_066.jpg
	物理3-3  _页面_067.jpg
	物理3-3  _页面_068.jpg
	物理3-3  _页面_069.jpg
	物理3-3  _页面_070.jpg
	物理3-3  _页面_071.jpg
	物理3-3  _页面_072.jpg
	物理3-3  _页面_073.jpg
	物理3-3  _页面_074.jpg
	物理3-3  _页面_075.jpg
	物理3-3  _页面_076.jpg
	物理3-3  _页面_077.jpg
	物理3-3  _页面_078.jpg
	物理3-3  _页面_079.jpg
	物理3-3  _页面_080.jpg
	物理3-3  _页面_081.jpg
	物理3-3  _页面_082.jpg
	物理3-3  _页面_083.jpg
	物理3-3  _页面_084.jpg
	物理3-3  _页面_085.jpg
	物理3-3  _页面_086.jpg
	物理3-3  _页面_087.jpg
	物理3-3  _页面_088.jpg
	物理3-3  _页面_089.jpg
	物理3-3  _页面_090.jpg
	物理3-3  _页面_091.jpg
	物理3-3  _页面_092.jpg
	物理3-3  _页面_093.jpg
	物理3-3  _页面_094.jpg
	物理3-3  _页面_095.jpg
	物理3-3  _页面_096.jpg
	物理3-3  _页面_097.jpg
	物理3-3  _页面_098.jpg
	物理3-3  _页面_099.jpg
	物理3-3  _页面_100.jpg
	物理3-3  _页面_101.jpg
	物理3-3  _页面_102.jpg
	物理3-3  _页面_103.jpg
	物理3-3  _页面_104.jpg
	物理3-3  _页面_105.jpg

