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Philip) LIFilZ, %% EFHRELK (Alesander)
Z AT, FERI 4 , TONBTE (45 4500 G ) A5 45
¥ 12 R PR I I MU A A B (Liykeion
ViEARTE, SRS LT, s s — 11, 1 mmas T
SHE AR | (Peripatetik) , ¥3 RAMEL, 2B IHI, METTR
1, W NI, WORAT R MEZ R K2, e,
B ST, N, W EE, A (N HE SR B B B 2 )
o, JLRARITA ZRH, AR AT LTI, BREME
BR L, B3, LA FRE, BIt—3, RIkTs;
Wb b2 A LT AR L2 R, S
(&) Wy a—(1) BRI SBARIA TR Sy . — BRI
B #R 1 (according to nature B3 (i) F F7H) , — B4 B4R
3 (Contrary to naturef iy k75 1) , AR ISHE ; HoWAR
L2 B Sy Z BT, JEUAT TERE 00 B AR (B SR B R [

)

2



LR LN

W2 ST SRR, B ¢ [0k
KAIGTE, SEIATR, S BT ) [Htcine b, 67
SRR ] (B TR IS JTIE 2 W, B
DI, 3R BAAY  HE BT, BB, W B D2 5,
DA 77, Ha BELEE S C 1%, W% DESES 10, 5
BN TTE2DIEZ 1, AR IR T IE,, 2 e
TREIEIL,

(B) 3 S— % I8, RIS , R B3 2
sy TAREL
H, 43R, B2,
BN 2R, B
W3 AR SRR B
e,

1 AR RE
BHEE, AFTLE
A%, BTz
S [ SRR .
T 9 0 1




w Ml 2z M e

2%, BAPDEE, A RFIER N2, SEODP
i, DR 2, S B B Cul—) e R AR B
.

(=8)
RNZRA,BAERAZAE, HfZ LETH
Z5005 Gl =) B 73 FR RS, IR IR SR S,
| 2. R WEZTBWAZ: () Aa— MR
B, R0, WEA R, I ER S
2540 1 i Fi BGSIE R sk Z IR

]

21



g2 E2RER

Y4, (b) B g A AL4T , RITH 4 2 B WA, de 5 2
Wi AT SRR, RS, BN
Bigi,

(C) :HB—T R ARERLEN2Y, thl
RN, RER K, A E R S BHRIEZ 58,
SBEE IR R, 3L 2, T35 I AR, ST
2 AR IR B, B LA nR
Ty B B, B RSk W 2 B, ST A
BEE, BT RG] S I, 4T BIA IR
ZME, TRHBREE s A, B R AT BB 2 Wy B BT DA A
B—F2 8B YRS FERE IR Z 5,75
AARE BN ol BB R ) (Spontanious Genera
—tion) 27 : 4k B8 BT MR, SUP B RO RS 8 23,
EFITRAL,

(D) RF B — T S A AT (logic) 2 AL, B
QIR L MR — 43, HHPIA IR
SE 7 E3 0590 o2 B LT B O 2 S 1 » R AT A B
BB PE A O, DRR R T M AR B -, B
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T BRzZHB

EIT.R (Organon), i Ettefs B3 2 AMR RN, 4 E1 R
By O, TR TR (DS, S i 2
S, AR, ) RN —, () BRHT AT,
TSR 30 BRI (D) , RAL R 00 (O )
2Nk, BASRTEZNA, LATRAS RGE2
. ()R SRR RS 28, (OB
b3, SR R R (Sophists) 2758, TR
RS2 B0 : A2, i AR I, R
BRI RARTRT , WK R, s
o SRRV Sl IR AL

T RS, D)= B (U 2 R, 20
Frmy KW ——LABHTE, =, AHIR(R)
— R B AL, = R () —— B LRI
B S EHERLZEBIT TSk (DK AR REV R, BRPTAR
# R LSRR BT A E BB | Sk
BTS2, JTVREA T, SR RS 4, JBER T 22,14
TEARIART, BT SR , R R 20, TKOTB= Bk
3 BB BN, 2 TR, TR N, SR H, 5

—
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FERX 2R

B4 ol S RERE RFLER BESA WA
BMER, EREAFERRE,

TERE 3, W ob iU SR R (facts) , T A P H
BB G BT 5 ol @4 S AR (Tnduction) 2 58
R % Y A A AL TRAE T (Deduction) 3%, 4% ¥R 2 3%
—, REHCRBENER, MRERIE K, Bt
1, B R RBIEAH = BRYR, FEMX
sEhit.

B2 BERURIRBER RS

BER WK E DR, B A BN ER (Tyre) 8 (
Rhodes) 3%, 3 J1 35K BRI, BRAR BX — IR F 38
mkﬁ%@.muxwm&%am&xw&%&%&
shim b, B EH R, AT R b
VTR kg (Alexa:dein PR IR, BCRIEREE, BEwT
SeAR TR EIEA, TR KR RIS 2 YHE (Ptolemy)
Fifs, ZIRSTERM, A K i, MBI, AEB T AT
FSERI=0 0%, k5 Muserm(F; LMl £ FH) , BUF
JERRG ZRBE , R R — , ORI — , R 2 — R

—
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E A

TR 2K B RS~ PRAATIR, UL T 5B,
BIEANESE: BA BCRBE, RIS RES DR Z,
B— I PRER, TELFRE BRAZ B8 Tk
FHR, TR, R R T,

— Bk JLE 45 (Euclid 330—275 B. C.)

LB B RTHR, ORI, R R
1), 75 7 JF 2, (Blements) GRARER o 1R BB 15T
R BEUR B — XA R T2 B e 28 1AM
=8, BKFBEHRZ AR . SR (A KA
IS, B-L B RIRIA M2 AR R A S 4 R
— SR BRI, A R 2 (TSR, B S 1 S
iR R B, MEAR, SRS ERE EE
A 5 T TG S T8, DR T JFTIO0 » 47 GG
TR E R AP RAT BB, ) ( In Geometry
there is no straight path for kings.) FA— =42,
BRULIR T S TR AR IR A B A S A BHG; 20t
A RATHHFI R, T8 R E T Yo e

(A) BT 2 RT3, BT

3!




HRE T 2R

A PRI A, R 52 RAS ISR B
CEROLEAS ) 2K, W A JE A2 (0,
REA=OREREREE, RSMRRLI28), TR
RFD LSRN QW2 i, A, BT,
(SR, 1EE, B0, H—E 25 B, BRERTE, M
HOPT T 200 MU B A0, SRR MR I BB IE AR
LSS, R A BRI, SR E R R 2
KGR,

(B) Bt ZLIb#0  BRICIUIBERIES , JPar
~isms, Data Fallacies 25%5; JLEEEIH, BT -2 (
Catoptrics) , KIS 8RH: AZFIARR %, 1
AR ATAZARK, BIKNE: BARRZE
i, AT I b, KT 05 LR RN, TAK (B
Rz O o £, R ST B B,

.’_‘.,Eﬁﬂg PR4f (Archimedes 312 — 287 B. C.)

TRAL R LA T TG 1T 4322 85 B D 4R (Syracuse),
BRERR, WA, TR ;258 106, BUES . B
SRR IR 1L KR B 2 A0 3 T 52, FE LA b B

—_———
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T BRMZ R

TS U, I, TR K oo A BT R
P 5] (Archimedss Problem), @0 M2, 120
S8 IR A8 J( A rchimedes Pioof), EDRREST 5220
3, BRI B, RO, AR
IRHESELAR R, ELTS AR, AR, BTN
B ER—FHR R,

(4) BORR 2 TR B — TR, S
IEABRIFL B it (mognitnds R EBE (number), [
BECRE R LR 20T, RS

1, SUEIEHR N, B0 bk s

CREE  HBERBZHE, S22

15, 2~ A O I 2 T B = 4

b T gt fiAcbe ab=r(ZEME) ac=TT
LX) TR = 2(ab) ()
g TR = 2T = T2

)
(Z)YHIE  REZA, FETHZA K, 0
P FE I N 5 B2 » DR B iR &, U 2
HH B BEE,



BB B OE R R

RIS T<3 7

T <3 GERIE)

o, ROUHE W2
RS A T R 201,
REH=AT> MEK=TTR? DIRER DA,
NI 2 TR A Z =52,
 EAER=2TTR2+2TTR)2R=6JTR?

REH=4TTR® R SRR
~6:4 E=3:2 A, 164 R
BE VIR, RENRHIRILER,
AT, A5 T 20, T 28, B S
P B B R AU —%, BETERHE:
BT 1, AR, DIk e,

B. Rib KB, HBIHZIL, IR
B, T 7 DA L2 B TR 2, 4 S,
DAL R HI, BF TR 2%, T T 2B,
BR—RUZEA 2 -, WRZEEHES (B
18 WER—Z AR Z—), TFE 2,

34




il S A

SR 2~ 1, KT, BB AU,
O TO SO, B2 K B T A7

() 7T R 2 T h A ——

LAGRLZEE ENTSHMER, RN, EEK
I, ST JCH ) 3 B (Plorum ) 2 %, #0EDE: (1)
I, T2, MRRAS; ) TR
7, TS B2 BRI, RUR TR 47, S IR e 2
— 3, BT I e WD R 2 TR, B AU i
S, AT Z L0 (RSB IER ), M
B ABAR WxE=Tx I (n2x5=1x10)%
58 TRER R B — T % 2R [T
BT A e, |

2RI BRI (Horo)H—R %, 15
BE A SR, B AR I, AL 5, ARl R TS,
TR R REAR A PR, K2, ok
BT, — 7AW, SRR, RO E: (Bl
B2 1522 JEMAZIR ML, 28 g A
K, BRERERKZER I —H QRS R

36



=W —HEEAPTR= ROk =N~
Z eziTi=grs HEBIMGLERE, S
A, B T AL AR,

(0) TRV 2N —

LEDKEE A RIEIKE, BT, b

W2, oKE LS, IEFAT TER BV K1 ) (Archimedots
Pump or Screw),

2,008 IRIUBRWIBEIZ IR, DN BREY; B
A TR A IR, T — A2, A B
Z o i LA IR p A SR, BWA— A IR
FoWEE, RN E W 2ER, HREHE Zﬁoﬁmﬁ
AP, BB B RRE : (EREZE Y
A fEHED L, |

3 BRYE  ARMURRIEAREE, 8 b b AR R, £T5
LUK, SRUM, KE, BRI, RETEA X

MR IR, GEHMIE; DO ME , SR DA &, 18k
L, R, R BB RS ENL (

86




OBz RS

Marcellus)fr 23200 IR, B 2E4R 25 4%, —AE R,
HBEZAT, RIERUARIQR MR, 2R ERRE
B R :‘L%ﬁ%x’“fﬁﬁéé’mmﬂgéﬁglﬁ, SRR SLE]
HARARRMA, TERZE

=R (Arlstarchus 270 B. C.—?)

A ERR, RCBRL, B

() HEREE R R—DWISE, B0 8RR
A7, JUER BT 20, W DR AL 5 SRR R 1 AR,
AR, RPTETAT B B EX, WIERE . EHAR,
FEERINIREE 028, OB, AbEkeE H 4T, 1
BRWOAE KB B sRIEMEERILIE, TR
i 2 JEIERE D, SR SR . MEIREES Z R, i
DIEANEE IR A IR BR S RIERT,

(B) HuzRZviG mmpy 2 RR— KR WERE R
FRIES), — B, — 230 W AWK, AT
PaNE . SRDEIEZETASN , el b A, 0 R SR
SEARTL A9, AR AER ST X Z MR,

(C) B AEMZH—IRIEN Z L THM, WA

—
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ft R ame

BAUPRZII T o~ p
g5 3 ST B Z B
1:19, % EE = ABITR
B, BURZ K
me O EREEL, BE S R SRILHT R i, KA F R
i, AT 2 A MR R K, ER TR BT R,

m,gl]ﬂ‘ﬁﬁ(Hipparchus 160 B. C.—?)

(A) BIFR S L2 HBR—HRRCERH,
B2 B 42 s B, T SRR BATEAT ) ARSI A — BT S5
i |(Uniform Velocity ), — &[S | (Circular Mo-
tion),, K LABLE BTG , UL ARAE AR A B3R e 36
— B, [ AREhD3], (Excentric Circular Orbits) iR #&
47 2 32 (B DT B2 OB, A0 SRR 12 #s , TAE HDZ
o BB S Y, T S0 ER EWLZ, A R R Z AR An
B —:Ct, ERAR, PAATE PP, PPy, 3
B P A T 5, T MR A o AR SR A KD, 1
47 RAEP, P, 1 (FIJE/R) , SEUAT 3K, 7E P Pa BI(A
K, BT RE, REATHRER—TEBHR

-

8



o A ]

2R, WA A BT ZHR, MAMECR? R

(- &) (= B>
55 RN T ) Dploycles) 75, JLtAmHIE
o T4 2 2 8 A TR 35— D M 2 P R A
(oyeloid) 55 =1 E1 8 — BATSEAT » RAMESR (eployon
loid); TS = Z 5 B E S — W2 k. SOl AT
52 1R ) S AR , 16 3038 B2, S5
BYRIAEAT; [ 2, WSS SR B 047, JufAl = s B S5, P
BATR, K BAMIE, RS, C A=
Mz, PuyPoy Py, Py, BEATR G BISHES
HURE A0 3 #EAT o0, UAMRICZEAT H I, 1R
0,15, BIEAIR R 2 VAT G Z T A

—




RS E R R LR, AR
Il 2 SN, T BT BRES

(B) B Rl —T B A2k, TR,
W2 %, ik 2 LA BN ek, DUBFFR
2T RR—TRATER), Bl Wil
2, e BT RAUUVEB M2 ARTRE,

(C) B BB IR LRI EY F A P
VAT RS (BRI (BTN , BRI
%7358 (Precession of the EquinoxesBljF%), iR
EMESTAD BRNET D),

(D)= AL BRI ERIRIRIL (chord) 270,
BRI 012 2, DI SEICTEE 2 R , B
$2(table of chords),3% chord 60° fil422 Sin 30°4d
o BT AR, D B, TR —R
AR, BT SRR — SR A 2, 8
BRI TR

IR ”Mﬁ(bhudws Ptolemy 140 A. D.)

ST B S IRR R R X 2Kk, TR

40




TR 2Z® B

ST3AEE] (Geocentrical Theory), HIBRIE S22
e, B RS, 3, B AT 2 WAT. EH—T54 1
Almagest}, TR, Wi M 54 5, WO LA Hr 2, 5
FER SO LA R, B S vb s, A T S,
RURZ—3tt, B B TR 22 TR BEK e
JZZ, W, IR R, BN 2B st aik,
B, SMER, UIART ARSI RIEES], 5
WEMA, R B2, B, AR
2R R, AE R B AL Ak, S IR
it RS s AR 2 KR T Sk B 2
AR WHEN FFTRRZ—~ OAOHR R, B it
HERAZRE, BE 2SR, R AT RN, TE
BB N 2R O R DA AT B2 SR
B3, WA T T R4, IR D [Heb 2 ] 19222, 1l
YR ZER U2,
BINET  FIRARG

T NEBHER , BEA DI L, 30T, K L, A B

B CEIEACHR, BORIRG, RS, Pz
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BB R R

%, BATYRE, WML, R R WS
9%, BT R R ML HBIRERE; BERRS
I, B 5 I, WO AL, B, B
A, Jhdt—; MRIOA, AR, BB
2, FRAN L K B A s 2h— ) RARR—;
SLIFRTAT B, TSR0, kg, AR A
REERR, LA, B R URE 55, [EH
o5 ], USRS, BWNE, RARERIEE ZAE,
e TSR TRZ ARTE £ R, S
g5 L 2 42 B I LR,



BERRRERZMEA

=& FER TGRS

B METEZER
$E5% 314 YL (T ivs Cacsar) §5 RENR , (2RI
RN K LERR, WERR,HEE, 1§
PG HET , B AR L 2, B R e —,
WE— DS EA TR R B—%, BRTHEL
&, AIFMEE AL 028, AR S EATER
WA Z— B B, 04, A A, g —H
=, NE2E—NRIEFRZEE, UAH
35, T+ 005, REIEIR TD  AETE AT A SR B, LB B
TR (Augustus) FREANL, #— 23, HETAE, B
H S HE(Barly Bmpire) Z BRIl H AL B
SRR, B R TSRS R I 78, ME R BRI (
Dioc'otion 284-305)[K, 7[BI7HASSHEEE Fik, TR A
5, R—T/E o Bl B0 T (Constantine 272-337A,
D.)T 8 , ¥ 9 L5 A B Later Bunpire), #5328 + 3T
3 A BT SR(Constantinople) B4 B R8s R 68

T
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AEBDER R

YBRKE AT BAETE—E (Theodosins T)
&, WEAPETG, AEH—, EREERLNERSE
RFTS, MR REE—NES B LA TR,
BRI s 075 5, 75T B RS 2R,
AJ-—.F;IJ %{Etﬁj\%“}'giu.au\
B A HHRLR, BTG HE, AN S, RS
AW BRSO , B . SRR A R IR
MR REIN F 2R AR, b et T IR
{8 2 WAL, ML TP SIS B R AT,
T RS 8, RIOH TR I A, iR,
FI ORI 2 A0 , 4258 , NS, IR ST 0 2 55
B AETE AR, ST G MG R
= BERZ AN
— R M(Vltruvms) |
BAEEE B ERSER TR, AR
B (914 0-%%%@;“ H(De Arcbi'ecture) —3,
BB AR IR EREN , AR AT, SO a1 AR, s, )
BB, R U SR B B ) B R Bk

—
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BEEUREER2Z AR

S8, R LRERZ BB RS LE—2
BEfE, FAHE DR Z L 4R, R 2, e
B2, RXENAREBEIATZ—, R &
AR I R,

:,;W_@(Stmbo 63B.C.—24A.D.)

SRR h e UM AR IFING , 72 05 Z U PR M , 2 SRR
TRRL B, ATEANTE, R R, B BMEE (Bthiopia)
SR, BRI BRI MR 2 1S, 2% B8 Geogra-
phy) 35 58 R EZRD I T (Btruria) 235, HiE
TA T 200, ik 2 I, R R, 5
ARBRAE SR | DRI FCOLR, TR — U5 ; 32t
SO TE HEE, SR SRS %, B
B, RRBIETASCIER, LEBHH 2 AR
s BB LU (i pe B RS ESE) B3 Batlk, |
KOES WNZLRE , Wy Z KA R, Sk BB
PRz,

= bk (Pliny 23—79 A, D.)

MR B R, HeiEs AR (Natural

—
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s BE2BR

History), =+ L8 BER A, WG B2, AR
T, S PTRAOIRR T I, PRI, BT
AT A R R AR R 2 B, KT RE
M, B A RR, MESASR, GHLE, BREER
2 SPT JURI ST, DA R R 2
TR DAL BN, B AT, AR AT
L U4 HERRER K \ARRL, B3 %) (Pompe ) 3RFAYE, KIS
B 2057 3100, BUR RS, Dk D, i
Wk BRTITE,

5. 354 (Galen 130 A, D.)

R AEF/D B MR 2 FUJe R (Pergamum) {5 , B
KRR, R RRVAR . BN RS ZSA, RR
SEOL BTSSR, BRI ISR ( Nerves of
Sensation) SURBYHEE (Nerves of motion) Jb4 T IIE
#p4 (RGN Vesalius 1514-15640087), FRHEIRY
B S, BRI S, B EANE, A E
Wet) b2 TSR, MUSAEEI B,

HWIOE  PEZMIL
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ERERESSRZAR

B IE A SR, MRS G R, D
RAME, B, TRERt s M ma s
2 A5 H A PR R 7 8 2R R 534 ) Commes
ercial arithmetic), % iR B— MR EEZBH, Bt
Bl B ## ] (Roman numerals T II IIT IV V VI
VII VIII IX X), ET#EL:; B2 Mg,
W ASE S RIS b I AT RN, SN, B
E— T, LI AR S —2k, 2R
FEMBEAL; SIS, B4, T AR IR 45
T, BB 05T F48 | (finger-reckoning) , A B2, F#4
I8, RS b, Rk, TR, SHNZEE,

WIE OPHRAILE R

TP, AT B, IR, WA BRT
REME BB LN T B S S A& iisk, 25 S
71, B RIE, BHBUR R H e, IR B TR IR
T DA BRI R AL R A I — AREOR R A
UL RRAMEN, FIRMRE SR, BB R TR,
MEAER, LR 2, A Lk, JFANTE

—_—
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nAEB 2N R

P IR Rk — 20, — 3, SRR
TAR, RUHHRTE, SUPRZ D SRR,
RIAIL. S, TR G BEDR, FBUER
%, ERW KB, T B DS SR EA, B
U, S 2, RIS TIRDTAAR L,
M AR AR B0 AR, FAR, P& R,
SERTIRR, FULM 23, KRGS ADBABEYZ
2, N BHLE B R, IR SULIRES N ZB0HAR
=,
HNE RITRER

BT TN R (Justinian) BB AZME, 35
SRR, RRFABFE IR, T~ s,
HILITE R B IR AL, SR, TP IAL (
Middle or Iiedieval Age 450—145 A. D.) Z@pi=ik
(%) BT IIRIGIRT (Darks Age), JUB 4 47
BRI, 4 PR R R BRI AK, R
X MERIVRAPR AR & 5, TR S
# 1 (iberal education) 2443, TFBEBARLHES
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MBI 2 RS

#B,

BAf1 4 (Martianas Capella) R {LAT 048, @53
S, B R, WAR (L) (Swven Liberal
Acts P ERZFTA), B8 (grammar), FIgR
ME (dalectics), EMEFE (theteric), EIRMTER (-
geometry ), EIR 3 & (astronomy) , EISEH (arithmetic)
B8 (music) 2, A AR LR , BEECR), R iR pbRR 7
25 AR, BV FLIE T AR S22 TTRI ST, AR K
HEPTEARH,

&J‘Fg’} (Boethiuns 480~524) g.m,k;l\-qgﬁ Bk
B2 4T, BRI Z—KEER, BRE R, &4,
RuA s, AR, RTINS BA 0 T BRI AR,
B H= I Triviam ), 303k, S, 163, B2 ; Bl %M )
(Quadrivium ) B4, K3, 564, T 4%, B 2o 12JLIREE
H‘Eﬁ"??’zizmﬁ,mﬁ%ﬂu&&%&o

Eﬁ A#. (Cassiodorus 490—-585) BRAIMM =K ED
B, N HPE LR R, RSB L2, RN
LIk, WHA TR ZHEET,

—

9



fnEER2R R

WL BRI S

1507 B, TR L1 T 250 AV
3245, B I8 92 (Frauks) gl 2Bk 7 (Charles
the Great) 6, BIER AL, BT E JH DWAIE
BB, BRAZR N UKH LY R, WA
_g_ﬁl}[;_{%(Alcuin of York 735—804%) 1% &L ¥ an Y ILPE
S, B - BR B, By
B BN B RBR 2 B ()
PR & 1 LI 4 BT 2 B o JEBCRH A
T 07 S TSR T 4, T TE I S T
B R, BTSRRI, LA
T AR, ME KRS, H—BAG
=, — WA, - R EEER, NEEAG
AREEET I UARBTA,

KA AR , SR, — 5 540, TR,
I Z— SIS TR RS B S,
B 4 B B R MO T




R 2 f R

BEMNE  FIEE®mpThi a2 Fe
S—E N s
DS S AR , DAFTHAA BRI
BRI | 2 AR R 5 R S R, T B
AR AN B R Yy
ﬁ*féﬁ(Arw-bham)%’J SR ZO%N, %
A, PR SO RS G O | 2
BIA=: (18 142+ 3 tn=? 1422432,
o2 =? 1423 p B nd=2 (2) R (Sine
SinA:lchordm (3)EF%E TT=3.1416
2R (Brahmagupta) R A HE, &
HRILRHEZ AN, SHAATE, SRk, =
RIGE, =R WA, [H Y, B0 R S i 58
MRmiS . XAAER TT=410=3.16 5 L/
PUEE 2, R KOG BT ARG E L LS
REEA, PHRAENE L, BV NS, 2B
Ih?ﬁ%ﬁﬁ.hi‘ﬁ X 2 SRARTEIKEEAT, RUBHAT 2 54,

&



B2 R

SRR R — W, SR T2, R x BET R,

D ABEY ABSHEM
;‘ E 2 FENE (1002)
100 B C BILEELHZ
5 o WEHE(200%) A D gx
200 Bl 4/ (x+100)2+2002 =300

ftx =604

=, R4 ( Bhaskars) JR 35K X 24, THELE MK
BRI AN, LRI TAZEM: (1) BR
(algobraic Symbolism) ; e LT 2 TASRACHI DL IS BT,
EREHE, BRBDMEGFICRZ, @) HAE
( Descimal numeration);EB1,2,3,4,5,6,7,8,9,7§§§3@
PSRRIV, BAZHREER, SHIRAR,
(3)0aR (Zoro mark); BEALIE BRI Z, DIF £ B R,
HECHONIE, AILEZ, WK RS2
%2 (4)0BHE(Rules of Ciphers) as0=a 0%=0
/0520  a--0=00
BUEBURR A BHRECR R R FR

[~ §



W e R PA 2 B

R, T A, FUERT, BE AR, ARG
LR SRR 2, WAL
I, R R

BT RRZEIRAE L2 2 B

SZEBME (Mobammed 571—632) AR

(Arabia) 33 (Mecca) U Z—~ME R, €M1, I

Hi— Bk, BBER , RN Z, B gk, Bk
B2 SETEAT I 2 ER B, J5E T M P (Med-
ina) , B2 60 B [ 2 ATTE 2 46 A, B 0, AR S TR , B RRE
g (Allah) i fr, MBI R ARG, LR H
(CoranfH B2 E) , DR T1 WAL B4k LRSS
S, BOE AR R B A, LR SRR RS,
BEBER,

o RH A 1 B2 ,%@_(Al—-Manaur 7127 =T75)
ST B S RS 2 BT I
75 1 1 AL (B RN 2 B, PR DT R f3C
b S0, TR B A A (38 LG 5 (Al-Mamum813 —
833) i, BADFBAXER IR 2R, KR,

.




R R 2B R

B RS SRR R OB (Bagdad) RIAETPIERE ]
(House of Science), MM IR RBRE., RER
BARNE, BALRAT, B R BB, A BEL,
B= Rz e

— R RRTHAOOELIT, MR AN~ H5
FIE 2ih B Z S UREE, — 5 PFPE KB BR
ZEBEHEE NZ0%ZE, ARt (Alkarismi) AR
WHBEHZED, R Alzebra of Allarismi —,
BIEFRIRES “Algebra” BIAJE ILEMAEZ: 1.5
FRKFHFE, (Five types of quadratic equations)
ax2=bx ax?=c cx24bx=c ax?+tc=bx ax2=
bx4c 2. FeZJ( Completing the Square), #] x2+
10x=39 WEIE x°+10x+25=50496=264 (x+
5)2=82 * x=3

=\ B4 (Al-Hazen 9552 —1038) $Hib
B L2 8RR, 8RS (Reflection) R
(Refraction) 23, 25 : ME 2 W, Wil — %, B 26
ORI AT A ZB AL, (BR LRI Z R, Bl
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=), BRI, IR TER, RU/KMRE, BHRE
2L 2 - BRR R w®, WA,
HAB—b, RAXEY 23, R B %R0 3 HEE

ET P T, TR B 266, B RR5R, SRV
I BEE K B A R~ A28 B,

TSR SRBRE, RNMEN: —BkER
;B RETARS O 0% , R HMA LM T Bt-#
SRR S B2 TR, RICKFEZ [
SeUgR | ST, BL ARG MR, R
33 BIRTHE OO, DE~FOO  RIIZN, B3
WO F 8 (transmutation) 23, TRMB MR T | (pbil-
osophers stone), R[5k JATIR, [ ECA I ) AL SH
SOTRIE TR R , WAL , DOR T S PRSI
Z I 0, AR T 2, TG LR AL s AT
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R ZEREIH; T —HOOFUE &%
< Ve IL AT, BERTHE S ) ARV ZEGNT, 5 1L 5 —
ZYR NS 2 05 8 R IR, SRR S e
FIOSSRR L E — RO DR, 28 RS, pEE
B e 23 5 e A — BT 2R, 48 5,
BAEAUR; LS R,

PR N RRREGATWRLRR Bek T He 6 12
B, e SM B o T (Grober) 3, AL AT 2 4 4 i
# (alchemenist) 41, HEHFHRERIMMEHITHZ
RBHNERES, BEEBEACHRY, R,
(D HE—RBI B2, MBHGZK (Pure
Water); ZETEHI R HAL GRS, S5RTEFP TR
HAL S RIS k. (DRE—REEN
BB E, Bh 2, S TR ZRLE R, B
SERR A s IR, SRR AR T (acid )RR : (A) B
B H, S04 IXBREE RIS STALAE R (L, To
£04 > FeO+ BO S RALHIAZAK , USRS, (B) 734D,
HNO e 8k, 25 Ho804+ 55— HNO %05 , R JTj%%
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G — 4 VG B O G B T HEF, Wik
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e RIB AL, BTAAG Beb DTRYET 2R s (
Cordova) 7§ ke FESEF B A5 B A =t (Fation—
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B BT 2 B B M 2 K B K S
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)28, Bt F IR IR AT M BGER R 2 R 20¥ X
(the Golden age of Moorish Scince in Spain) ZFB15,

WAL, BRI N, T 2 T R SR
151200 A, D.), AR R Ak, RERE IR IR 157 2
Ho—, BRI, MERBOATIZ R, WIRE—18
MM 230 e BT 36K (Seho-
lastile) B PURF R B B AR T2 T, Bl KM, B¢
0 S B E B, B AT B2, S 6
s 5 Fth SR, BRERAE A, BRI E R0, IASY
AR ARE S REZE B RZE IS, B
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SRR IR Z 20 s B R RS 7 M2 W P T
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OFFFE 2D

-t TEEZEE

TRBR SR 4R (Jernsalem) , BEALFIEAZ
T R IR BT 1 PO R B ) TR
U, SR, B (Crusades), H— (22
B 0E 1 S I ARZA, M, B LA, e
o, RIS AT B2 0, BRI, T 3 4
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S BT Ph S RS AR, R 2
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BE(E RAR L W T, AR, =, HAF0
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Orleans) SR (Cabons) kB, 3 2§45 (Lund)
MEABENL (Upsala) ZRAS BECZIERIDNIE % (
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B BRI
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TR, ARk, ERERES BT REMN
$7, =M aE, B2 mE=E1 058 2 KR
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HEM BRERZIAY

—J1# R (Leonardo Pisano 1175-—?)

B B Z IR AL SR R AT R
SABT RG22 1% (Barbary ) 3005, BFEEMI R fAZ 158
BE, B SRTA2 AR B S B, 3 SR Libor A~
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w33 1 1 1,1,1
&I Z—, W (7 + 3y +‘6‘Z>j+§‘ X
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MBS AL, 4 BB 1.3688081075 (3)u=47 =
=33 y=13 z=1 HEW%, BEEE,
VB AR (Roger Bacon 1214~12947)
PEIMIEZZ L (ehester) A, RREGE
A, 5 A B SRR B B S, A B, AR Ay
B, IR BB R ARER , 4B I, WL RS
71, BB RBE TR, A RIS, A5
FIHEZBN = ZF L%, IR ER, —=AO% R
Wik R P (Clement V) A%, 7R =4k:
L Opus Majus 2. Opus Minus 3. Opus Tertium, E—
= AN BLE AT, TSR, (O BCRE AR, AT
B EKBZ AR~ S SN, R R K
RGBS, TR ZPrRSR, NERTIAAE,
BAXHL,
iﬂkxﬁi\%ﬁ{aﬁ@ﬁii(EXPeumentahsm):?&Ez
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ERIESRTEIRIE A NEGCE 3, R TORZ TR AR
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B8 BHZAR, EXAZ AW, HRZEH
ZTAR, Tl , Jokl, IR, R, WARBH—H
BRAMENE; REBEREZN, RAEGE, B
ZZRE, WA REMHBSL SR KB, 157
ATSE, R 5 BRI, B HEn, TR BT IL G635 IR
K BER BRI MR ZIR, FIRIR TG IER R R
HIE T Sk R I, RS A R B ISR s BRih
B BR T 434K ER (experience) , JE W] {3 (inference) , EEHE
FRI T 1% 4% 5 (Conclusion) , AREGERELIT, EARBUL
ISTEH (verification) , HETG BIEM KB RH R @
Pefl: LI ARG E (HE 1), 2. JE WA BT Z Wil
(BE), Wk—REHREEBRELEMBZ:
KRB, YRy TR R, BB R T e n 2 o
HIRE, KA R, MEEM. RIETEK RS
S EZERR RS AR, AR ORRIE
FE2, AR T St S I R W7 G JRSGGR AT
SRMTVBA BOKBERHK, (REER, BEZ
B, 53 DTS B BRK b R, ) L RAR RS
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TREREE-RREOKHE 2 ED

DUz, MO0 P R, B RE2 8
LHE,

JE A TYRE A TR, B b A — BB ), S
FY), B2, EEZA, I BER 2, ()
7 R L, VAR s, BRZL,) KBz
£, i) 28205 B LB BE ) oh b o )G
SO, RV L) B 0677 5 1 22— R EL AR B kAR
D1 255 DIRREE 2, BB DA A A58 B O, FTARAR S
S ATRNIS RS 2K T, B G2, TR 7T AL 3UKIE R
2K, 405 R FLAT S5, BRRRIIAR LR Z 07 ik
TERVR b, R R B AU A — 4 R R — )T, K
—#F, ERICHIEK R R (Faraday) Z 80, 0:[ 4
Aj— Rl L T, SR 2B B AR, SLRIEET, RE
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BE A0 IR A L2, - TR MR
B, HFINAAPZRE, B SV DL, K
B E B KBIE TN, BRI, RAZPRAE, 2
BETHC W KB LB MK — B Z AR 42°, HHiR
SLBL, BRBD, I AT,
ST LR 8 AT 2 22 2
RIS B ABERRSIGUE » 2T
FEATHE FEMTRT, EEAKATREZ
LR B ZER BT 1. A (Incident),2.¢
5%, 8R4 .58 B RIALH, B HRIAL TG , IR AR Tk
B ISR AT ZIE, BF RS R T,
BHZHUARGE BRSSP ZIELEB 02K
5 R Pk (LR E A EUWRRR ) . UL RAER3E
B IA RACP IR, U I P IR AR,

=0T (Daate Alighieri 1265—1381)

18T BRI Z KR, A £ (Humanism) 2 5
R, ARBRGEIT Sh4e B R EABRRRK
B FER TR (Lantind) 2, 188 155 2359, &
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R R LA BT, SR 2,
bR b, BB R, 2RRRETE
2B IR 4 » BRI BN, PErR,
SREH, -S4 TR REMERZEE, B
i (Divine Comedy) , BABMATHZ 50, T
R ACE, TR BT AR 2, TR
WASLRANE, HEBRE (Paradise) KBHR(
Purgatory) TR (Tnforno) ; it Rk, it
RBARR, RBR 2 A2 BRI 5%
R TEDAMEEZ 88 oK, BIRAHS, TR,
AR — A2 B B, BOR AR 58, R
RR TRIHTE , SOl R D Ik 5 .,
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L, +H IR R 2SR, LR R
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T2 BIRAH VL TR T2 D3, 300 T (
2) B — I BT AL AT R B T B %
RUBZ I8, AREDIE 2, L, 7 S
2, AR AL AT DR EVR ISR VG
R~ EIEAREEL 20, A — U TR
200, W R — WIS 2 0, KT A 22
B, V37 A TS BRGSO
BTSRRI B, 3L 152 AR L
BIE WE L2
— RS (Marine's Compass)—— 3z 128,
AR EBHN, BB BARE, ZAK,
BRI, l— B 6, — L . RS 97 P S 0
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RGHRA— X b B2 R T DR B, SR T,
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Bidd, Dt 5Ly 210, e Rl sk 2 3, e 2 B 38
I 2R, ESNICHE, NETERIRE, TR
Ul B2 o), A 4 BT 205 B TS,

= I3 (Printing) EEER, Z2BY%, (R
BRRUBMIBR) ROEURABZ L REHE R
ARSI E -l B FHE(Johann Gut-
enberg) T WA B Z AR, — A O & 3 S0k (Fau
=st) A (Schoetfer) A ZUHEM 22 ) L2 G I,
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BB OB R W OR

Hed I R IFCZIR, BT ST
P, kW I 23035 B MR B (Renaissance, or The
Rovial of Learning), B WU BRI, SR, Tk &
BB BB RAEEIE, A S 2 R, 4B
L2, A k2 B W, b
Z I A A T, TS RS 4 %, EDbel
T 175 5 Z 5840, A (Petrach 1304-1374) i
&I EEER, BE T OEAERE M2 RS,
BRI (Boceace 1313-1375) AFmkF Jeile, % LA i
B EEM L2 RER, AT B2 il
WK, — R — B, 4 DR B, A2 T RS,
WsmFa T, TR AEVEARIRIR S0 rmT e T, izl A
&, AR XS SR, 12 TR BB, 15 JL Bk

S, JORISE R, 2UE RS, ARICEBI R
2 T, TR JFE IR T 8 VRS T SR, OB A
5,191 82— B P RERUEZHEE R,
REKH, BRRR, FRR LIRS, BB 2N,
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T ST — R 3 O RO, e AR S PR, — R
BZIE G E B SRR R Ok TEAT AU S B A
BRAT, DX, M AT, B M, BB Rt
A Lflise, —~BAXEREEZIED; RERE, K
SRR SO R ST BRI R PR RIS TT T D
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EAE TRz RE

Hi—m i g R (Discovery of
the New World)

H—Oh-beHrEASL, AN LEE
ZHa, B, - 2 b—% CREFRRELE), B
KRNI T 2 (Marco Polo 13367-13847) %, i 1t
BRBWI(Venice), BRMESE, ZLMMLLAI
B, TR SR IE R e IR AR I BE Y
WisF. Y MR Sk (CathaydLsp ) Wik
(Mangiggeh ) & HAZ SR RIE; 1L, B RIEZ
s ERITG,

FRFAT @A (Columbus1415-1506) F48 HLIH]
23, T 5%, S YT L0 hpEfE F i (Ferdinand
V)RR BB (Tsabella) 23380, A =A2, WK
BiAT ) LRI R, B gi— R, R — M4 (B3 22550015
Fide), BERIEH R R ALK EEER AB
AT, ARIEMHTE S R,
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TRERE Z MR

BHEEERN (Henry) H—P—F4 L, B
B, SR B~ MM E S R pTE (Diniz
Diaz)  JENVE B Z %5 U BI48 (Cabo Verde), RLEC
AT, Nk 5 T B, AR JE 2 53, RIS TR
B Bk %, Bk = i (Joao INRERE R 255, EEALEN,
ELm Ryt (Bartolomeo Diaz) ﬁ;;@_ﬁigj (The
Cage of Gocd Hope), B—M LN , B TEMIE (Vo
scode Gama) JREERIERIMFAM EEDLE, B SAENE Hi
i o 26 RN T SN RSB AL S, Ytﬁ%iﬁ;ﬁﬁ
g}\}’}ﬁi@%ﬂ,'#ﬁ%mm.&%%&%m,ﬁmﬁ%.@xﬁ
Fig2.
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i) , T AL, B B, T R R (Ladioo Tm
land ) AR B R A HI % FATS WO R, A A2 AR
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RAH; Ut B 2 BMEEN BRI EER,
o SEIREZETR

—gkF1 B (Nicolaus C.pernicus 1473-1543)

Mk B AR e B (Thorn ) 38, LML AVRS 2 - S
B2 SR R BEAR, B BEAR KR,
FRRR IR (Lucas Watserode) 5, RAMEA,
ORIk A B SR, b ATENE
(Cracow) FeEk, BFACIR, HER , FCELIE IR 3C HUBA
2 vk AR R B 2 (Albert Brudzewski)
ZREES, BaRs TSR eEXRREEX
5, T K ACHAEAR Mk (Dominico Maria Novarra) 27l
003 0 T LA L5 (Pauda), I SCHUR , B, — T L
JUSRE 0L, A, AR IS, DY JE8LR, BAWIRR
58, R A 65 75 PR BB Pranenbury R ; BE0ERBIR
5 F AR Heilbury), SR W B2, TESLBAF BRI RZ
Bt LA, W OL  — H— AR R BR, 50 6 i B 6,
BRBNREE  RIESE = — 4 2R T BR Bain stk
BANTIE, ] K30 WEEARE, RS, B U8R
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Celestium )25, BIBAD M ZH R JAKE B 13
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BRSO E R AN E e, HM &
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8 (Thorwaldsen) 75 %A% , B3R (Warsan) 51, —
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BR, SREEAME2h 2 — B e AARIRIEIE, 757 SN 2%
(Barometer) Z B SMEX 2 BIMEK: J§, MR
FEVRIE, 50 30 B 50, BB DL ORI R OB 2 1. R,
AL S RE2 16 Y, T 2 B 20 T2 T AR s B
IR R TATH 2 D2 B R TR,

=R Otto von Guericke 1602-15¢6) |

YR 2B IRE Magddbwy) A, FE 20
W, B BENHE, BHRIFRE (Vacuun), #k
B9, TR DAOK, HZ B , KR e A LT 2L, AR
FER, A2 AR, UK IERERS , SRUEATE, WEBE, 2
A0 JVERIR, TSI 2L ARSR 208, SRLI K, 38l
e —SEO %, BRI (Alr Pump) Z 51375,

112



Tt BER 2R

%mﬁﬁ"r%)‘z&%fﬁ, RTHE: RBEE, BBEDY,
F BSEiez -
8%, A,C, BEM,
P R, NS
i, BN
E&ﬁ%ﬁﬁ%k
HEB.
Ti, m&x%m
#, HPIAR ﬁmazmo&%,iﬁmm%ﬂ
ﬁh&%%@%ﬁ%aﬁﬂ%ﬁ%%@
D, TBERE, RARE,

EERMMAE, RR-RES .
O T S C AT A A
R E R RFR Obgdeburg Homis
oo I B B BSLIUAL 5
2) W TR 2B O %A, D
P b 2 2850 TR 3LI6 9L 45
SUATERIG VS, R PEBR . R P B RS, 4TI
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SRR 2R

YIRS FUL I i LT R A8 R AR
Blif = [l (Ferdinand 111), % &2 % Ry A8, B
ZIR, BRI R I BB

EMERERRAMNZER. —NHO%H
B B — I, JERR 0 T — kAL, BBRE, Mip—
AR T TARIE, R 005 A L SRR 46 2, DAL
SER R,

9 &R B (Robert Boyle 1626-1619)

B BT WME 2L PR, By mmNRALS
BEG, PR M2 I 7y, Ritkd2 .
BIR T 4 i B — TR 5 4 ﬂ
T:

M IR— B ETAZ T Ik

T AL SR AR R SR 2L, 4
RAAHE S 8k i, RIC Ae-
AhEFT 2T, SRE  a\e\El
BEESKZIRTy . (CATPZESR2
BEER, 7T IR CACZ B2 G114 5 S 0% S 58 Ty 2 Kb, Bl

-
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TEER S

RIS 2T 0, ) TS BT AN AR5 5 B o 2 R,
BR800 TDT IS 20K, 1 OIS0 SUIR SR b2
TSR Rk, RS vh 2T 2 2 I8 T, JERHE m—
AL RE, e RTR > —42,
ORBEERR, MEAETMEZE, RS HIRE,
BB, WEHORE =52 — , BRE K,
= PR SRR Fo/h, BLIIT 2 M), I
Wb, ) R ENRRA D2 B RIS (Boyles Law)
A BT PSR 2R Y L S NI 0 AR
Rl e 1, TRV sve=p: PZR IR T B2 B VP=1p,
=0 ARFZRE
—~E
UV LA L 2 TR S, B AT,
B TR, PIsRe s S BRI B3, 2 B
B— BV Z B, 2T S ) (Threo Principles) ¢
BRI Z R, 1ERPINEN BAZI— ], (Unity)
BRI 2 FOWIS T, RR R K M — A — 4 T
B MR 2L B (Seeptionl Chiymiot) , DI 12
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ES I < A ]

P R RZER, BET %, BEALWARER
TR 1, T A SRR DA R TE 2 BHES K HERR, K2l
B, BASMESSZIEIN, TEER SR e —a
L ERRRIES 2 E I,

HLYR T A 2 B L s TS — 5k
TR 2 AR G (The Royal Rociety of T
ndon), AR R BILRARIEAZ—, HBEHR
(6K ] (Tovisible Colloge), # I 3UM [k
5 (Philosophical College) , 2 4L IS BURHK B G HF
RZAEMIL , BB IR — A T4 2, BB I8, W0 b
PPRETS,

:,ﬂg_‘_ﬁ.{](John Mayow 1645-1679)

Bz b, MO TSRS, B
HEPRIG, REMAMERI . KB
T2 S, DA RS, 7
Ay TE, 8 KIS A 38
WRKE 2 LSRR N, TABAA | AR
ZMER R I T~ B8,

S
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T v E R 2 R

KM, 1 B R, SR 2 K, IR R~
Fr BT B, 1 2 MR B AR, TE B G AL R R
ZEI A RERRE YR L 5D 3% R, BRA50
H—IP R , — AR YRR , IR, 22 Bl
KA I(Fire Gas),

Pkl AR AL WA IR, TR — /N ERDE
W Ep, MR ST
1%, T A8 2K, T LR,
Wi LS 2, SRR AT
SHZ B R G , 3R A5
H—EWMBUE YIRS, —i
RIS,

SRBRIEZ 85K, BRI 2 AR, BB AR TF—
R K T50% KOS SN, FIB 3K Borb , — AR, —
PRI 35 AT, RIHOKTE A 288k, B R IR
BBy L 5h 2 B A, B A IR BN, BRZIR
B, MEEEE I B ESSLOKTE LA ZE 8, RASIRRNY
B 2R e R RE S S 25, BRI

e ——
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R OB OE R OE

R,

1%, I8 X IARRIR A% (BARIR ) 2 285K, T TR TG
WREE MO O, eI b, RIBUERRE I i v b
BHIKR] REFPHAEERR,

KPiBMZIREL B ZHRER Def=
+BBRE, BFUFERAL R E, REWNE
!

=, Eﬁ('}_‘oachim Becher 1633~1682)

B EEN, THREE, BARMNHZR
BB T SRR RIE R — Y AT R B (Phle=
giston) 3 P £ 2 B VRN  KEZEDAT R s it 2
JRDATEIRGER , ]I K B R RS 2 T D ks
SRR, R LS & 2 KB BB B &1k, 35
TE A R L S Bl O 2 Wi, O W] LR

M, f}ﬂj*)ilﬁ;}((}eoroe Ernest Stahl 1660-1734)

BB EEN 4 K E 5 (Phlogiston Theory)
ZRIBR M A 7 LI W (Anspach)if , — S AZ ¢ 2
SR (Jena) KB, —SAALE RIS (Weimar) R Z
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e ER 2R

BE, — N LI T R (Halle) KB MBI, —¥
—AERBETMZBME, — LI, LR,

1 IR AR E Z M h, A KB T Z B
B — 2 S BRI BB 2 B, TEAMSA S, IR
BI85, WNHS- 5, EEROEKRKE Tk
B, RO R, T, 6
KT 880K, REEZ KT, 3 O I, FER A L5
BELKINZ,  GR+ERE- EMERS, g8+ R
S+ EIRERE. BRI AT, BB IE A sk
GO GERLJCR I8 A7 , BOUEASIL A, Y B (T
B, 34— SR, SESRR, B0 K I,

JERRIR, WUHSTT; B LRS- AR
T, BELRE, REBLR, MHATENGE,
TIPS, BROEZI 0K, REMR]
Wi . WEEEEAR, KEEER, FRER, MELH
S T L 73 e R T S TR IR IR 2
12 2R KT IS4, 22 0 0, 4 £ T (Negat-
ive Weights) ZAEH  BRHEHE, MM I 2%, BB IR I 5

1y




FED 2B R

AT AR SLRE A TR AR R — i, R ST LR
VFZP BFZEATEINR, BOmbREERZR
TBRL AL, BERR TN TR R TR IR ; BEAR L2 — 38, TR
AU RS S mBlZ, MaFes, AilEZkmp
6 BRI DA RO 2.

CHUNTI Y L )

— JE4EH (Thomas Sydenham 1624-1689)

TSR 2B, SRR ¥ (Locke 1632
1704) F 5 B M SR, KIEML R BB B B X3
2 I LEAC B JE DI AR | 2 MR ( Natu-
alism and Rationalism), SERIFAEESE, 3THCE 2K
WA IR 22, AR R, TR
8 CBH R AR, T RHICARE . JU B 20
B[R EL AR 25571 MRS i TR, BB T 950 s
S FT MDA SHI RS2 67, SR B A B
ERR ARG L, BEREAR
%, E R 2 AT AN B K English Hippocras

tsZ,



+ B EE 282

:,M(Wil]iam Harvey 15784657')

PR A 2 BRI B, A
e, BICRIRE , FOIREI 8, PRGSO, 198
1 95,32 558 FVTE % 25 ( Fabricias) 2 [, 1 2L 57 8
BISPNRAS b2 5 (Valves), B9 01k ML IS0 47 230
T RROHE, BRETE IR, R Z P
D2 BRI, M2 SEAT 5 B R, DO
R s — H— 10, U
W~ W= A, 1 SR, A3
TR BREED, FERALD.
Enn s TEueES, 8 |
T ()RS, ¥
W2 i AT T 3 i — TR\
B RGZHBAE, @8 N—
SR Z SRR 0 B0 T M . (3) HEHETIIR
SRL, B0 TE L5, BT B o (4) SR 2 TR 48
18, RO SUERMERR, SRR, TR AR o (5) BRI — 11, DA
VLB 7 2 4 PR ML SO I 22— Bt £ o —
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ft BB R % R

ASIAEE—F, B METHR SRR (Circulation of Blood
), DA HARRE,

KGR RZIN, ERHE AR Z B8, kR 8
T B 2 i (BIR) (R AL €, b — 510 Z i (FRIR)
MR R G AR T D BT B 278, IR RY), SBR%E
LETREER Z B IR S B rb A BN IL PR IR, $8
BE/DIL, i SR SRR, SRR S, ok O R, R — TR A
EREME ; i AT TR AL Z 55

=, BRI (Marcello Malpighi 1628-1694)

BBAERERFZMHPE. RRTHSERR
EARGE  FRALII A, WEhRRIRE e 2 B LB B
AR B B, P BT, B, R AR BUHLR, AN
BEL, RETEER, BAKEAEYN; BAZREDY
R, EODHARARERL EMEZRBR, B—

A4, FERHEZ A, BN, Wi RERERE
HE, S LR WHAR JREA T, RERZ R
P

P9, 1% (Robert Hooke 1635-1703)
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+ou ooz o B

IS R, SV S, I B Ry
RAZ ARG 277, B R 2,
R SEATTOR A RO B — T I

FERACE TR, RHBW; TSR
I WAL 2 7T SRR DR O R T T

T (TR B

%A% (Christian Huygens 1629-1695) 7 24
MR AR, —AEIAER D4R 2R AL
B, —NEAEAEINZRT (Pendulum) Suig
(escapement) , TR B Z IRy, — AR EZ 0T
%) (Colbert 1619-1683) 22T, st EURRBHE TP 35
B SERAE 4, L A4 M7 (Centrifugal force)
2R, A AR,
A

(1) S 2N, PSS
STATRARASEZ R, 3
W07 ST B P A8 K B )
o B0 BT M 25 RIS 2 B, N

A
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2w ko

ZHSTI BT KB Fo/ME ZEAEB K Bgs
F,_dy
R'JF; =1,
(2) 2 B, DASERE, SEFR S 2R E
e, WISGHELS) LRI Z m,
3 H R S e d0
mmo BRIIERE, my ZHEE

y 30 ;“’2ﬁF2)m

v
Fg v
T A, EEREETR, RSB IR (Wave theory),
BRI (Nature of light) ZWER JEEH: )
BB R AT F AR B RB B ZMEB—H 4L
Arin, B UK (cther) , HRBSH , R WA B NS
L, B~ MR M ZENE. LB LR RER,
B 3G DR B T 2 A A8 ; BB R, TR
TiBA K BBRE IR, B DK Z— TR R,
KZHHAM:—, IREREIT; = BRI =8
¥4 6 BRL— R 2385w (Theory of light), 2%
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B SRR T RIS T R A G238
st ST SR 2 KRR

ST —— B MR Z 0, A B KR
AT, TSR, LI B ST 7, A o, B
R RIS W — S PR, SLEDAELL, B RIS,
R, MR TR AR T8 TRk
TR O B KR S EEA, AR
AT, KTAREAT 5 0, HURRIS, T BaE R
&, BALPSR AL TR 230, SR 2 A2,

= UER T k., SEE R, KB
RS, R — A @
Rz, B e
DR BRIE, T s
PlbtR 2~ Rk, & RN
NG IR , SHE 108 g
EPSETRL B MG WRIE 2 0T, 3E 251 .

SRR ZEER, B I— MR
EURBTAZIH, BB, NENE R

P
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R B O OMm R

7, % B ELILELD
BN4R 2 AR, RIS
2T 24T,
AERELEL (rarer med= ~
fum) A5, - AR
16552 (denser me-
dium) B3, B H— 32, R F 5 35 A AR B 2 18
B0, St Bk, d v
W eGP R EARE, B e; 4

WA T RARRE, G 6 B2 H L, S2%
DR ANRE TE IR, MABRELTFREBL
PHEH, R Bl I (Thomes Young) 4542 45
REWIS TR 2 (e VAR 2 R R DAL,
BEAZ R R0 B B kg 22 |

SN LB AR N R ey

2

217 (Tsaac Newton 1642-1727)3E A, —5%mg—

b ST B BN R 2 A )] R R
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TR 2 8B

2, TR, WO TSR R S0, B A BB B Gra
-ntham) A3/, MFEEANE, TR, 5258
2B, R G T A A, B, R
B, DRI B S R TR R R,
PHE T Z BB, BB AR, A i 115 S i
BRI 2R B A AR, MBS 2 W e, bk
B2, N BB,

I, 2R, IR SR, FRLER
S, BB IR BIREIE R, BE A, A8, R
PR, SRR, VR BRI BRARBKIZ gD
PIRTZR SR TR a2 B Rt
o, BB Z AR, RRERER,

AR, ARIE(Cambridge) e, —~AAEAE
EB I, — AN LA T R R R P I 4 $
TR R — A 2 KB, IR (—ARTD), B
AT, BRI (—75%) %, ISR IERE M,
AR T2 it R 2 DU R e s, B
S RIS IR R PR R B, O
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OB BB R R

BER. )

SR, R K HIRRHE, RENZD
R A DR ER R (B2, B2] PR
I, W , T BB 0o I3 E, A S SR B A O T
W2, B2 BORE., ) KRk, BRKER
2% EL A BE , RS R A R, UURAL I,
B AT, Dk — L e,

S L AR Z LR, BRSO
a8, SR TR AR K2 B IR S8 T 2 ki

— AT AR B AR R b
B ER 2R, B, BRI TRSHSE
O, T AT L 4REAT P 1 B Ry SRR AN, 32
B E AR — B, R, R, JURZIE, &
(T WA MRS T R RS, BRHAHT
71 (Gavitation) FFEt BB A 31 SR IE T , B
B FRTRT AR ZIFUREER, WL 5
i, T, SRR U L, BT R KA B
JURE Sk T B ), O R, SOR QB e
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+ e "R MR

EEE LT Z, Wik 2T,

ATEERRIL 854 517238 (The Theory of Gravitae
tion) , —ASANE RASEB =R, 58 TR T
&t J(Newton’s Law of Motion); J’azft7r 3k Ui HD
BB, AREREEMBBEZEXNE,

ES— T JLamhs, S st Jrine , LT &,
SO R A LR , I B L A L A 8 SR AT, R IR
KA, R ISR 2T, WA ey, BB HIEIKE
HREEAGIAT K WAL AE RSO BB EE, MR E
T PREE B 4, DRI Bl , A B SH 4 SR Py B o e B
PRI T, RATER R 4L,

sot— TGRS, NESR2Z%
A, ST e B T ks 2 i, S Z iR
A IS N AR, 512 Z B K, R EEREK;
Wi JL3EAT 2 5 1, WIS B2 2 55 f ] IR 2 4R i g )
Zwsk, DR 2R B A i A%, R
B REE, NICRUUEZEMRE, MRTREML

WD ILSH T (B 51D R W gL W A T 6.
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AN R )

BT R Z SR, AT R 5,
AT LTS » RS A —RRA 5T
X271, 1582, 8Bk K8 /1, 21 kb
A1, 07 A A — T B Z— > T3t
ST BN 2 B Z 0501 U 2 B 115, BT
2 R, B — T T SO A B S5 0% » FERT TR, 77
SRR M AR 2 KT, B 2 B
SUERIR A1 RR A, BB 4 B S D B
8 1T 1, AR 2 L 2 AR, BB 2
A, OV A AT BT Z AR ] (Newton’s
Law of Universal Gravitation) i, I E: [5{ily
S, T L — B RE , JLB 1T 2 Kb LS
B TR R AR ROR RSG5 T S0UL B
2RI E BT 2 I , SIS
B 2R P17 BOUER 2 T M, IR LA P 2
— ey VR R P Bm, Z B, MRIREIT 2 ) 5
M, 2,27 BV’ B FF A1) M2 B4 H 28 )L
o M’ @l s 0 S BT BT 2 I B K B

130



ST AN

RAVLER AR, T A BILPTBIK, M2 B,
A BKE ZRBI2K0, R Vi s 28k
B IE B2 i YRR B A P 2200, B A LG IERE B d,
Z UL R, W Pi% 2810 : 2R 25 =
&'2:42, 75 iy, BeE P L S, AL,

BAENZARE: = (), M BRMA
WA Z 2 TR, d B 2R, © BE
8%, U A7 R RRE TR R AR 51 25 %

e e B, AR b0, AL ZeT

% B RS 2R, B BRESEA 2= 0
VB R 2 30, ARSI B0 S, DA
T2 BRI 23, B\ Z 16 T FREA b2 et
&, % %,

SOEE R AR A R
I, AR e, Mo B , TR B AL 6 JL0
EUHE (Barrow 1630-1677)3, {2 A543, I,
B BB Z R, LT, SRR,
REESHSEANEEZRBE: 8 0 LR &

[P
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ﬂ@wﬁiﬁlﬁ-ﬁ

ZHILARE, EHA
Bibaopie, LR1RE
2%, B=TEMEL
T, BB IEE
Bow T B 3T, i Z R
BERZIE, HE—
B R 2T (Spe-
ctrum) , (SFH L -LTE, 36
HREB%, X8R,
B, AT, SETREL
£, REERBIRZE
EH R =R,
NI 2R R
B, H=%E, NEH
2o RINAERLARER: (2)

wanmm

DOCRRBT G m; ()BT RHAZALE ()5
PR ZEOR AN DA s B B R, kg
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Lo R A S

ERSRRELIRZ, MAULRE BRI ARZ
SRk Z 0%, R, WP R R, BRI NRA,

RIORISMIT B AFZ A0, TR 2R B =R 8%, 45
RO BALE, FRETEZN MEDE R R FIERZ,
R, KIRGHE: 58, %8, &, 308 4L, B
) BEMZE, B X R LETRATMR, E=H
ZIRDER AL BRATEEZ LR, HEHHAR
2, 3L i A Z KA o KB FALIE T 7%
BEUD  REFE, RS R RBH, REE, L
RIfK.

KEEWIEARK I, TN Z MR 2SS
By, SR p, A B L G AR FLALGIE H )
A ERZAN BUB LG REZT R IKAGRT,
675 5B 5 7 A SEA R B B A BRI, AR E
RER OB B REELZIETE MRAE, E
1L Z AR TR, 0 SL 2 R, A SRS, RUBERIAC T AR IR
BOBILIR Z P13, BB B I T B B8t , S G
B — BT, T ROE TR B RS R BRI By, AR
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USRI B 2 A0
wRIE, gz
B, BqRmpE s
5, %% H T,
RIRBREE S,

Rosse 180C-1867) BIRRBEARRZ,
S S BRI~ G, MU

7

S

A" v
o 7
d

BREB, MR 2B FIRE IR 2Rz : oy
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bR 2o R

B AT 2, W 050 65 72K I, 050 R 2
BB, HEARPZ o A6 OB A
B () B IEK TS oh DR 97 ZALR G %, AR
IR, MR T— 20 REREHME
5 TS AR TR,

2 A LR, 7% 96 F 32 (Corpuseular or Fm
mission Theory) , FEIRIMOE FIER, T /MTH.
W, 5 £ M, JUB M, SR AEAE  EL B AR, IR
ST, AR K, BB TH=00 » OCOH.
BEPE b, OS2I, SR Z A,
55 K L, R R RG, FHKZHFHREE TR,
AR ERMRA, 2B 605 S,
WARISIIZT, DRFGZ AR, AR
TBCAR S 3R 22 ARV 6 T T2, P 8 3
WrTE SR I (Bumstead) FRCA-MTI44% , 0T 50
RO, FAREEZES, Rk
HJ.

=M BRIAER 2 TR, R AR

——
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L A )

KRR T 2 BT JE 2R 0 W\ B SE SIS, A
BRI, MR i 2 B, ISR 2 ARREE % Y, T
PR D6 5 AR, MBS RS T, S (e
B (titeral indices):Z 117k AR GTHENT, MRS R B
% (algebraical curve) A7 M 43 (transcendental su. =
ve) ZAMH, WM Wi AR (asy ] bates B (multiple
points), S5 El IR (‘solated loops )& 2 A A HETT
HKZBRD, BRISES SRSk (the direct
and inverse method of fluxion), RIR3F GG HLZ
F, R OB GO, BBk, SRR

.,
4 RE LS KRB B2 RA(Principia Phile-

sophie Naturalis Mathemtica) P it —7% AEAE, *x: %
H i —LO M, RPN H—LO-Lse , Bl
25NN —L—— 7 S S
e, Wi U0,



+FAE R Z 8B

BNE ARz
T B ZIKL

FAREZAS, RANELBINE, HBES
2 AT AR, BE IS, A K2R R
Rk B, T KT SR AT — 0 LIS, BT AE
W, B 1, B AR R R, K AU, B
P K2 25 7 50ER M P FE B ST 1588, A D) AR 3
B 25K ¢

— 2 H%(Joseph Black 1728-1799)

R 2, A T8 (Bdinburg) 3R, B S
s B (Glacgow) Fe B 7, AWV ER S HF R ), AL
SHTERE R — LE I , AR R 2,
- E i FEAR RS I, A T RIAT:

(L) BRER AR, IR LR,

(2) S RREEMRAR , RIPBRALEE , 2ok UM,

(B)RALEE MBRE, T BRILER , (R 2L St

(4) WAL gRrs oty Mg RITTIR SRV T, 6%

s
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BLARILET.

(6) iR o AL ST I IMAR , AT HE

()i SRR i MBEALER , IR T 1

SRR (2) B)RIMH, LAAS IR FRER SUTR L R Z R 5 1
SRIEZA I, R Al Z5 B B2 5 (fixed air), 58
RERRR IR B o (1) TEUI R 308 » T VAR D OGR IR 5 o J2
bRz R (2) (O FH, MRVIDRRERT 2T,
TSR BRI, DIFRAET P LA B KL,
(0) MR R R BT AN 2 AR, EEERZAH
i, (O) THRIF W R Z 111, Wi P B By ik

REXVA RS .

()ARFER) AR AR+ R-BRFIEE IR

(M TRT + R~ +5RO

() AR+ R~ Vi itk (45%)

O (ORI ABOK+FifFR->BETTHE (
ERIEZAT)

High, SAKGPTEAEER. AERKR
B
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AR R Z R B

VORI~ LG TR Rk Ry i

ERK+FE~>KO

H B TE VOR AP IR A B2 SR U 280, A1
B2 RO KB RECO ) Z A5 16, BT M A Z K
R LR E Y Dot , 5 AR IR 4% ¥ DB A% 1S s LAY
(AR5, AT A EREZH R SE, DB IEE 250,
BE—H; BRREESERE, AGMSAH LR
Rl , BT 2 SRR TR TS,

[ s , TR LT, o0 B i 5 SRR AS B 4L B¢
FHHE B R 2 IR IR, LRSI AR DU SR, SR AL R,
BIIIBR

=R T (Joseph Priestley 1733-1804)

R e 2 W NZAR (Fieldhead) N, FEAT- M1,
VI H AR AR RN X1k, NS a4y
W} ili (Needham Market) {3 20, BiF SR A A, £ Z,
— L4 TR R IR Warrinaton IR V2 08, FE S0

SRR TR R AN, B G R T

S,

R I RS R O, KT R
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ftaE B 2Rk

ZERR i —EAASRERRRSONE. RENER
HBY St ik B o~ b— 24 B 5 B2 F Lord She-
Iburned) FRIZEEPREH, WS R 2ZIE, Tk
Ty AL ERER  DIAR T 1 Ve, £ SUIBHE (Boulton)
B A T (Wedgwood) SR L R BINE (CGalton) 1K
B A B, B — T 2 MR AR A, SURSTIR
YRR, ZUIBE — B~ R BRI 2, WRERn
T ERMARRE,
HREERIKES Z WA ST S SUmvs A Kok, B
BFAEDRAZ 7 5 2B 2 « I ) KR (a-
rine acid) JNEN, MAHEH %; GEELIMEL, Witk ~Rib
B(SOg); Fis (Spirit of hartshorn) fint, 45 FIEE 8
HE(NH,) 47 SRR, TiAHRIL I (HF) , IR
NEEZRER BB RR.~LEEEAR—H, K
—ERERALR (=) el 7 Ratioh, BB B, #5
BORUIS @ BAK, 5 84— MRS M2 DK, X AR
BESRISH B 2 LA Wi S8t 7 BLALEN, NIIE R
W8, B R N AR B 25K J(Pure air),

———
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+TA®ER 2Z A B

R4 Z B K 4R L dephlogisted airBD3E K)o FHILSR
ZA G, RSN R ERRER, UIHFHK
KB Z A1 T IR AR B R KOG, IR A — R
ablished) , R £ BRI Z BRI 2,

Eﬁ?"ﬁz’f’; (Daniel Rutherford 1749-1819)

A AN =3 8 B o ek S
BRI, DB RAZ BRI DREAZ, &
BEYE B Z Bl KHES] (Phlogisticated air) , B4
2Rl R (Nitrogen); FMR SRR SKIH
KRB R, b — 858 TRXAERD

R —HMA R KBS, “Nitrogen” Z—17, HJHHNit
- BIEERT A A AR EER NS E—4R BB

(T8 57| (Azote) , IE B LB, B4 I8 13 i) AzoteZz—
o7, RIVGREALS,
1,18 C% E (Henry Cavendish 1731-1781)
KRB RN R, B TR R SRR,
B4R R S B R R, R,

P
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BB E B R

PERUR B, TR, H DG PR 198 e T LTS
B AL, M IR O 55 AL, SRR SRS UL
TR L O NEDMPRRERR 7R B S0 s TS A
PSRBT DR A R AL, 745
RE,

SR RS IS TR 4 b S
T TR, s 2 ST — 1 AE R Rk M L T
AT 7, ARK AR WY » WSS . SO — b
AAEDEBNR, TR, BB TR
(inflamable aiv) , 53T SRR AT, 3 JESTRL 28
SRR, W SRS , T I S T 2 28 SR T, S 2 LK,
TEEDEME DB IS A B2 KT, A B 2 R K
T4 JARER R, (UK TEAMIE, JESCTR 11T 2
F5 IR+ TG ), BORTRE LD AR
%,

BIVERRERZBR, LHKZES, LR
Ji 3 DABSR A 2, IR SR T, IPBRA 1Y 3 03 )1
— PR, S P A AR A L
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AR R 2 H B

TRIEATEA, B R AR, BB A P RIS R R,
BUTEL, ERIRZR, DL ABOK. kBRI,
BB, EEFE B P RZER, FENRZ
TR, TS, HULAOK 2 B8, TR i —
MR AT H b 22 B . SR AE I IR g 2 —
4, BB REEHITRRAHE HIRBEEIRRE,
SREMERIERR,

F AW (Karl Wilhelm Scheele 1742-1786)

AWM, RFE, RDARBE ROARLR,
REA IS, 7 B, B I SR S 300, B
78 B e UV R Z T, RALE B2 E A8,
THRMik, IR 2B, Befifk (Bouch)
K WRKE, REW FH2ZL. % BBWE(Malns)
B B8 % (Stockhelm ) S JRZETE , EFHHC, BT I2,
— L L=REmANK(On Air and Fire)—,—f
LF A RS 5 IRk (Swodish Academy of Sci-
ence) jik B , BEMI4 , K43 ( K6 ping) ST 2 B,
SRNE, FEPRBRZ R KE, R HTZE,

B 7



o8 E N R

2 ICRMEI LI B Z B8 4 T 1 7R
(Oxalie acid) , ¥Ei5 8, LRGBS, #E #0758 (Tartaric acid),
B, FUUERR, FAGTER (Gallic acid), MEMFIGH
RS, SR T 3 4 kSR T 50, B G276, R I,
HER, G, CORR, RURR, TR ERRARSE, SRAF BRI TR
e, WALEY , SRROHEORY 58 B2 DAk, IR T R, o5
Wik 2k,

ERZBRER £~ L0 B2 hii 2
BRIRAER], BR—4 SNRRAR—F, WE
— LT MR R R 2, BB 2R
.

7B E B (Antoine Laur:nt Lavoisior 1743-1794)

BRI ZERA, KU, SR AL
(Mazarin) SHE, SR 60, BHHME 5 ST H T B (Ro-
welle) i BT, B MRS 25 — LA AL
e L LR G A e L
T R SRR AR R S B, — L LT BN
BB, — L ATLE BBBER, 4 BIUPk(Orlm

——in et
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+TAER Z HB

wns) 2 IRERE; BB S RAEE SE B ERRA DGR,
B — L U4 I 3 B, PR )

G SMEE R Z U0, SR S A 2R
T FE B B 4 e Tl B BRI R 2
AR RIS ICR KRR 2T BT EZ, 8
BET I R |

LEKER KRS, M2 RS, &
5 K HRLERS , K TSR3, BF B 2B B, A2
BRI T, Wb 2 R T 23R, WK 2
B BLRER (R R BRI 2, SRR R H
T 2R BB R, BB R 252 A%, RES
AT, KR B — b B ;
A8, RIRATZ . RAEZ 5
BT U8 BB P 75 SR A 2 T
B+ 8+ R ="1), Ktk
iz RERDIAN, TERUE.MEHRE, NERR
MBRZOR+ B+ BR=2) BRKEZR, 1558
BEBR, O, U RIS IR A R AL,

—e
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OB B B2 oM oR

HiJE KB SRR S 2R W L R IR R B R 2R
m, BB RRZEAL KRS AERHRRR, BE
(LR B, ALK, B2 ER, PIRLHE
e TR , IR B2 R, U5 1 Rl — i S s O
RE,

2 W TS S TRZICEE, K
LITLAR, oK dish , B2 B T, WA 0, B ek B
27 B ST AR PO R LT SRR A 1 T — 3%
I SR SR VAR RO I, BB IE TR T, T9R
K#EZ B—LAANET AT M ERE A~
B, %~ 0, RAER RS AN ER, Ry
v, RS HERIFE, SRS ER R, B
KT AV Z VS IR TR 2V R, AT—E 2
B s K0, JUEOR S I T EL B 23 e
B, R R AR IS 28 e, DARER S
M= 2753, MR B A AT AL B Z ST

S.eszim  —- LM A AT,
IR SEZ BRI AT ) AR AR e, BAHT LK
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AR R Z B

RTS8 )y IR D R B 2l + T — R O, — AR OR . 53 A
PO KN, T L2000 S0 A A, DB ASR,
MRz, B ERKE,
i k5 Bk, B
AAERE L, PEAYRCARR
FLIK, ToRtEARSEZ
K&, Tk ERikE
Rk, ) AT, TR
BRRLKIHEZ R, — T
FMGE TSR, TR AR B, IS MR Z 2, BIET
LT RT3 2 SUBANAS, BLOLSH S W4k TR LR 28
SUBE— B BIIIARE, B IURF BRI R IR T 2R
$35, VoA — FTESR R e B A — R P RS, T4
BEURBE BT A ] (Oxygen 5 FFS IR
B K2 B FA 55 (Oxygon Theory) dit,
LA ZRG PR R  S P IRRE R S AR — B
FRSRIm AR R, 2 Z BT BT ARAT J(Azote) , 18
[ ) WA PRREL,
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e R

bABSZIAE EIGRE KB IRAM R

ATIR PR R E, ERMEZ B, ATHRR
BRR (Hydrogen); A AV REIR, R ER
Zo

6. iz R FREHBRAZEER KUB
PSR ARE ML, DEm B RIBA KT ITH L,
TRBERARAL, RBRERINZ, P ERR
2L, REHZA, B AR BKEE(Carbonio
veid), ARJARIMEE, AL B B BB TG R R,
B RemankaRE. _

TpAmARZEE RER—LAZER, ¥
(La iz A4m, BU—EZER, 2— LA LS RER
3 ERSic, JAlAR Nitrio acid;HEER Mous, AR
g Nitrous acid; TEREEH IS ate, nBEREET Sodiun Sulj=
hate; SRR ite, RNEEBHAREE Sodium Sulphite; 5t
T AW B ide, ju3E (LK mercuric oxide; %,

SRIERIMZAAS KERELITIRZ, HE SR
Pits 2o, KRB AT BIREEZhn

148




tTAERZ BB

T e (MBS Ao (0) B TR 40, e (EMRAR,
(OBPPIR 2T, MBFIF X Z AL () BRI
1, BB, IR, B BIK,

1 IR PRTHERLL , BRiR R A, AL B— 25T,
AT Z BN S 2 B, B8 R 5T, AL
RERSl, (RA ST, SRR R, 2R BT
# ) Fl— TR THMS A B2 EE, T S04 (Davy 1778
~1829) , S SIS R DB, JL—FRERSE , AT
B, BATEREIE I, IR v 52 248 25 H s i,
Horf A — AR T S 2L,

Pm BESE A 2R

SOMEILBLS > TOR TR b 2 W b HE LR 0k
HLR 2T 2 AP K s T IR T
M Tk — T, — WK — T O
2, FINFEA BRI
AVEEZER A, G
KRR—W, HBEE, &
KRB B AP, KE2ER, BIRE

P ]
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2T RRR

B, RS RS T RS K, LT
28, BRI 2 I I M JE 0 R TR 2 2 A, 2L )
45 80: L SR VK53 BRI , BT RETR WASH I, TIPS
WK 52, Z2 T HR 2 S 3 PRAT B 12 24 (Latent Leat),

LA IS LD IBIE K, 2B,
B LIBY S8R S — T M D A AE, )
BIEEEIEREEY L NARRE, &
AETR R AZ I, (R, R f
RO B AR, T
L L PR A1 TE L U)o

TRE B SLR N Z IR R, RFIEHE BA(Specific heat)
2R, EARIUS Z 80, FUR R BER s,

REMRBITGZRETS, UAB—NnE2
30 hy, (LKA FT AR S 2 T DS AR Ak AR R JE T
BE 2B W R AL B 3 - 2k — S P32 (Caloric Thew
ory ); FRAVH T BB 2 T » MM 528 . Jn WK
RV, KB IK, T RERKRZEG
BUEIEZIIDRAE, AT IR S 21 s

—
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AR 2R &

FEHFE (Motion Theory) ; RERIF, HRLHIEDTE
&, ML 2 MUBRKE, EBZ 5%, hIEH Piags
FAGAI B RITE R ZEER, M BRIk SR
(B RE RS, IR AE, YA 2T
it LI 0 EE BT SRR =8, BR
AR A BMPZ BRI IG iz EE H,
= ARz

=LY (Thomas Newcomenti— 1O O2H)

PILMSEZ BB R, AR BUIE 2 — W %K
B Z S, SOHE A BB R RASARAT IR B (Hero of Al-
exandria), JCTCHIZAH, EREERGS -2, K3 %
VG Z I, B D8, BN, B, —X0
FAEZpEAD (Giovanni Battista Della Porta) 5i—
% DK, B A 2810, — /S — L% % 4 (Solomon Do
Caus) 53 il — 4, DZEITRUR BRI L . — S e $h
BiU% (Giovanni Branca) Bl — SOKHUR ) Z 76 (1%, —
AAZHEWBEE (Fdvard Somersot) i PR
PG, AR e AR, M R . —ASh
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R BR R R

A SR (Savery ) SE AR Z R ITHE, BB, M
WKt SEBORHEIEU R, R JLBRIBIRK , DR EL e
Ko B BRI 2, — L O i i AP (Papin)
RS2, M 5 RIIEA, B, L2EH,
RARKF 2B, BELPIE, RRELSRZ
B R TL PR O ) B2 PO, DRI
REH. ARMEESERITRY, HAMERSZ
WL E S5,




+ A M da 2 f L

LI A O Z RS A0 T A DR R 2
B, 2 AR — T D, FECCMSREED, ATUHC, it
PO LT SSER DB, THAT B S5, RV A A
PUBE JRFRVORE S K, TMEII S8 B SR BR
45, T B K SUBH T T8 KRN, MF
322K, STt PES EUIE JF DAOK, SUEE SRR
BRI, (K 251 RIS A

= B4 (James Watt 1736-1819) ,

B K 1 B2 A BRI 22 (Grreenoch) A, G4 RBY
RS, 5 SO B 0TI, AT AR AR, OISR, T
BOPF B AT IR S 108, B AT SRR — b
A M IS RS, 2 BEOMEERNER; W
UL IREE W35 W1 OB R (John Robinson
1739-1805) HI 44, ALKl IR 2, B
BRK JEHRZE SAKTH RGPS, D% A
Wk ZBE .~ LAEE, SRR ILME
ALRIER, BB R, DEUREZ, REA
G H5FUB (Condensing Stoam Engine) ZAIH, K%

——
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HER2RR

PR, R PUR 250 R — L B e AR 3
(Steam indicator) , B Hi80 kT oA RN, Pt pr 32,
DR 2B R S B2 b — b b T
PaZME; — LTS , BT ECBIGE K KHEET (locomotin
ve) ;I RA BB, WZE KSR, AREG
S 55 R SR DA 2 SR, B E Si
B, DR 2R 2 EEE B2 TR, 2R
AN,

R BRI Z AN, YT —
B, FEFUR
Bk%, R
LIRSS
wista el
Nl
ZmAvuE | N
0§, RRE
AR —
£ (Conden= B =




rTARRZHE

ser), SEPOREHIFRTARIE . 3% R EUE PP T2 2
OIS AEEREIE R, TR K RMESN BRI 19, 2845 . 48
SRR — H LT, DA S A 2 T 7K R 5,
B2 B IR A — AT YR, DISUERETE , OB MAR
05, $ETAH L RETRECR DD, 50 L T Hh, S BIRIR
25, RARID, HICHAAB, S /Ke: 15 E |
7 T REERE LB RRAZ S,

—LARG, ERUEPRRZHME, 2
MF, FERHE, LR CEERE, ABMR
55, PRI o B LUE R, LD ATEE, c BB
TS TR IR , B Y I IS, T ke B
FEARIL LT SBEEE TR 0,91, B b, i
A LT Z B FIRS, SIS LT ARty 2
7K, T B BT, B2 A 78,

AR B ILPT Z T8, KM% ATTE, ;5
EAZGEROBRIEHIE (double action), 153K -
Tr ETERRRRA TN R LA R %
i, MEER, NEEEALEEL, LEE &R LA

—
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i

(.{31
3 Q‘m
|

T

H

IR AT A

1 - |
L "‘;’t_ =7 1

J :-_.— —= = ]

l
! TE==—="=7]

B =
R E; RS, 20, ~ASLRUBINEZ

—e
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+ A R oz s

VUM~ A e B i35 (George Stsphenspn
178!-1848) I JT] 2 LA 55 G A (B0 KT 5 — AR
P9 4 L2 K (Charles Parsons) -2 AP RIIE (
Steam tarbine BIYUHE);HAEHL,

_,,nﬁﬁ}&(Robert Fulton 1765-1815)

BREAA, FUREEWET LT (Philadel, -
hia) #FR,—LAREERIOERIE (Benjanin
West) BRI R, BT BFAHE 0 — EAER R, H
BT AN E ARl IR DR, BT
SHEE, BB G 1 (Seine) i E, B3 KiK. —AOA
SRSEAR, IBEAERZIEN, TE—FL—AOL
S RBRH AR (Hudson )Lk, —D§ 25807, RIFE

B R WA R L0 ST A B (Albany ) 1, 22 2545~

REZKBY %, BWYE;ESHERA, LEMK
M, ARV ENZ BB 5. |

INET TR I 2 I

BIER B 5 DI B, T LIACAR D B B A
%, B 45 B 45(Von Grurie e)IKTE 2GR 1l

PSR
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o OB OE B oR

S ERUAR, WiAR TR 5 TR ERTR 28 (1=
ectroscope) PIGRERZ T o, AN .
DEFEH BN, Mo EREALZE.
BHPTRZE, MR, BOLAHEE,
BEEME R BRI AL, BRI
By BR—A LA,

$E-F AHEAD, A 2R TS, AR
%, LR IC R -

— 358 (Ftophen Gray $-1736)

BRI, — L OB, UBSmET, At
HABE, SRR — L e s BB 218
B BRI T B R R EWE 2B, T
TEMVE 2 AL AR p s 2~ —L=04%,
FUH A AZE R (Wheeler) IR #% Z #0197 , BAANIR
238, SRS THE AR S JLENEREME
WiZHEsE,

Z HfB(Da Fay 1698-1739)

RO A B A A AR SRR R, WHTER

—_—
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+ A R 2 3 2

B HMTEZRE—~ BT (vitreous) —FIEHS
5B (resinous), Wi, DIBCHBAS R, SUAHENE MR
P, DG 2 K, WRER, 373, BRBE, SRR
HAIEEEE, TOSZ., MWHREID, BEAEET,
HREZ R RS R R 2 R E AR, BV
EMRTE NeESFBOBERERZ, XA ;
ERAR KRR EZRR, BHWEMEEZFE,
SO EBEAEEE, e s, RAIRMMEHESR
(Two Fluids Theory) JRSLSRK K, 6T 3, BTF3»
HRMITSR,
- 2B (Picter Von Musschenbrock 1692-11761)

EHRPHH N BIEH (Loy den) KB W HE IR o
— LI T AR L1 2 B 3o (Conaciss )R BROK 2K 2 I+
P—F30E, —F Bt BUKSUHRE ;A mER
B AR ASEHZ R ; O RZ A (Ley den Jar
)L,

m,%(Ahbé Nollet 1700-1770)

BRIEZ R BOTBRD T AR Z IR

O—
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OB B R oM oR

HEEE, PAERAAT AMER—17, DIEH#ZR5
Z TR, R 20, e RSB [ Bk
R JUBIRE ZAT R, ARHE R — B8 R0y 29 BRAR IR B0,

i P32k (Benjamin Franklin 1706-1790)

IR R 2R KRR FHR L, ill Sk
JB 32 3 vi % (Boton) 8, i EEKE ; A IGSCKE IS
BB 5 G B Y AAH (B st n) ;A F 5%, IRIEFL, IR
WANE A ER DA ETR, W R LR, &
FERE, FUCEER; L6k, E R AR O .
BREEYEBETEANHMAL, B4, THABEED
B (Sir William Keith) Z50:8 , frkb B EOEERI B2E
MEEAH /AR, FARREREMEA L. KM%,
SRkuEl, BUEBEPAE RN, EEWR, LB REAR
B> S SEERE, B AT A BE B T4k ( Pennsylvania Gam
zette)  JRUELIRECHR, BRI BK, BOBEMY, BE
— i, — L= O LM E A RE F, BLRAR
Bz e, — EMNEE1%, WA BE, SIEARR
TR MR, Rk Ry BERBBRH R, RIS

PR

)



AR R 2B

Ry, SRR AN IR, 2R
B WL Z R, AR U R, i A, S R B, B
JLEE B IGR A SR R B D R, RS, B B
K=,

PG BHRIRIOR S, BLS Bat 3, IR Jp
R AU e — A 2R, RHTBRZ R,
o JR MR AL BB PR < AT SR EGR ML OB IR I SE3E )
A= NILRDEIE B 25 b, W H DI S, B
2T D RIEEEIRER, RIE A S R 28, BT
R0 BSE, RBHE R AU SNSRI B, — 3,
—Z MR ABGE, LA R WA, oL
~FEHE 3 (One Fluid Theory) FAA & L&A ]
(Normal amount) 28, RBHFEEREH R
—WAZE, MEEZBEZS L HRXEEZIE,
BIHRIZ, BUEXNEY SEREE, PERAL
GERAHEABZEHR) HZABUIEZE,
PRI SLIE SN~ RIR T, BB — A IR
G R % R, B R R A,

o e .
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B OB OB % o R

I I 85— 3, K DI N 2 B, B
19— 6 SRR = AR 2 TR AR = 2 18
B A, BAT R Sk RERRR R,
A B2 AR, KUK, WARTOE R
B — LR AR, Bl REEHT, RS HR
B EFH; SRR, MBI PN E I, AT, S
R B ST RRILICE
R, N iz, KBS, RABZEHR
B, - 35 R K B A KRB 30 2 978, FLAK
MR,

— LR E4BRERVMES, DAFBBYET
WEE R LR B, RIS, TG
T BT, a2 DA R E B R Jh IR
WEEZ R,

MR ZIE R BEE R, B E2, X
RE AR ARBE DR RIS, RELZER
Bz AR B TR, B2, ik, SXm, &R
WL TR — I, Dz, B \ 2B

162




A R o2 R &

L aFHRR RS, Mkt E BB RS, BReR
Tz, HIER,

7 & (John Canton 1718-1772)

BEHs 3 2 BR B RRE GRERE, HiHE B2
ARJEEHE, T 2 1A ] — Z 4908 o AR B BE 5246 A L
¥EZis, BALEE , B A B IE A BR AT
e, ERRURZERRAY, RPABMETEM,
BB ZRME, AHAPERIEZ %R RN
JE, ENTEAL Z W, MEAGHRTE 2 LA AR e Z il
L SeOASR R, B SUb i, MREA; BE—R
LB E, AR H—BAMBA, LRIBIE, LR
WA,

LS %3%%E (Henry Cavendish)

{3k E IR EL E R 2 BT S5, L A B i’
RO RIBERZRD, BERETBEE AR
REB) RE i By L8R Z R IE JL B, iR 2
RIS LB B B R JETE R B IR

A1 (Coulomb 1736-1806)
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Aonnama

AR 2 BRI, T BTAMERZ
B (charge Hi¥2 BERK), E—RMEM R ZIE
BRSO NESRAER, TR B SUE 2 BIR
BRI 2 7, SUT SRR R RO I L) TSR BR
s 2 I,

JUINEIZCR (Alvisio Galvani 1737-1798)

MECR SRFIN BT FR I S 2 0, I
JLFEE, skl Mgz, HibEESES ,RBET,
TR L IR Z 6 R, SOVR B IR LT 42, Fem
I, LB BT, (Animal clectricity) BN
Bl 2 1514 A S L — SR BRIV B, SUGED R I
HARAS, TR R G s TR 33 2 T R
SRR, B AR — L — 4, AT,

+ 9837 (Count Alessandro Vo't: 1745-1827)

BITTHBEIRN, B (Como) FUELYES (Pavia)
KRBz, Ry, kiR (Contact
Theory) , K4 AR 2 3t 30 6k TR:Z FF AR B , I
0B U R ) S S 2 S 2 5 0, 8
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TA®RRZ R B

P AT o AR IR SCJ8 D R ik Z U2 255 AR,
WEEA; BITHTEE, RBEREFHEL. ALNZ,
ZHER VMEFSRRT.

R, IMICEE, BT HEARRDARANER, LA DAt
5, v Bk er v A, AREBER], —
DR B 2T, Helik, BT IER (I 44
AR KB RS 1, R, A2 I
EERRACH IR, HFTOMESR B R I A4
SRS LM R, BREDL IR 4
A5 TR SR 20 SR VIR (D 44
RBARIERAE BR, UBR B K, K
TR, BRI~ Z AT, it BN R,
HRRZEER, BT R DRz, RER
E5m),

FRRA—-LLHEERIIERE, —LLLeBN
TWASRIL, BNE, DBRNEE RREER., AFRHEY
P, MR V2, HR KA A, £E5DRFY
REER GEOARESZ Mtk A B 38R, ZZED
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2 A )

HAB TR ZSR(Vot) 5

o JB 5 78 SR (William Nicholsen1753
-1816), Authony Carlisle 1763=1840)

B LI, I 2 R .~ A0 O%
REBIT RATILR, DUTZEM2ZMME, BX
o, RARIE B G KB AR EWR, MEH
KPR ZIE T oS B LB ] Z R A A,

BIE KB

BEREBUEAE, RXEZBEERES
Z R AR, TS G2

— JBi#%s i (Joseph Louis Lagrange 1736-1813)

B R RAE SR, BB R, WA lRB R,
KRR, BRBK LR ABEREE, FER
B2 AT 2CE0, R T A B T 022 Sk B, 2B
Fh47 718 (Mécanique analytiquo)—il, ALMEIEZH
38 (Principia) }2, REMHTIR,

2R3 (Pierrs Simon Laplace 1749-1827)

£ R T Z BRI R, A

ey
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+ AR R Z B

(Beaumont) K38, HEL 3R, — LAAE, B BER
SRR IR AR B2 EAT, WA 2, B
Bk, SRR EZARBRE, RKEERLIR,
FALR—AONE, BRAR. —~A—L%, BEE
B %, BERKREEE SR NB (Mdécanigue
Céleste) Fisk MR B2 MM, AMET . HBBEE
FE, REGREXY AR S Ira ZE
B, BRI, BEFAR AR, T IERE L. B
%, BEARTA.

A AR R ZSEAT B AKAT B KBTAT I
Fl— 271, W Sk B A Z @A A7 2 A
8,55 T R T 2R, Ko IR
B2 B AR I BV R 2 A2, TR
— 3 ER M2, B~ b, A ET k1
BARRGETZRS, RFTHET? RithsEE
WS, WIHRRR SR B N R HE Rk % Z Ak R
(Originarity of Solar System), iBIHFTI, 2 A5
B B8 3 (Nebular Hypothesis) , 5 I8 B 7% S KA HE

S——
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fay A KR

81 Immanuel Kant 1724-1804), 75 Erinpt B 5 10
5 05 %18, T B A ) B AR P28 B A B0
o, BT B E.

B AR Tk, B—ES, R
R, BE TS, M beerk, JBAAE DUES (Radiation)
P, B IRAE TR ARE P Z A S5 /b . DA
s I HCHE R 2 S SR DA TSR 5 B
HHRMTARK. F15T S ~
JyARE , JORTZR AN Tk
. B s, Bz
3, SLIRIRTES, RUDULSE /D s AL P I — T, T
e AU i S TR S PR R R R A1
RIYER 25 & 4 [ELRRS,, R B IS 72 447 SR (SRR AT
2B, BIEEIABZIE; A ST M,
&7 RE, B AR IRE 2 AN AN, FO R I A
FRAISRGER, JRAMT AN 2~ BRk
B, |

PFERUE , RRAE A 2R R R, B AR,
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AL R 2B &

ERFALE-TFH ELETE: BRERYh—KANR
RSP MR IEFZH ARE: HER
R —KAMRXPAUTR, HRFZHm, fHik
KIKBIPT PR ZABZBAL, BHEEIEFH
BINRMBZ AARERERZNE 252 B4E
B2 %KAM (How) pi il S0 BFTJ(Why)

H,
=& % #h(Friedrich Wilhelm Herschel 1738-18

22)

BEABBEEA , BRE IR KRR U
A B S B , U 1R 1 307, MU RAC R, -k
B ERE, LSRR, EWRORSR, SRR
£, DAL . 7 B SR WEIRE, b
PR 5 B IR BRI ST E KN LV, i
IR, T IR, PRI I, B NS = 2
SR RRETES, T —ERE, — T 0, R
1, BB I 2 B SRR 5 FRBER 2B,
EEBMAPARA, P EHE, BT 203

———y.
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nanen e

1. 2R (Nebulas) — HE 2 235, HiSHZM
|2, —HHRR, mEHE, H_THEE,
2.4 8 (Double Stars) Bl MAR 248
B UNERE; DB 2 BB 2,538,
3.KER (Uranuws)—— R BILBEKRZER,
P B R R 2B, I BT, AT
R, A 7K, K, 4, B, AKATE, ARIES
SEAMHRE RS2, AR B R,
4,758 (Satellites) ——KEREEB R, HX
SR IH R, B 24T X L R REMATR
Zi R TR K,
SAERNHBIARE— MR BE LRI
B R T R 2R, RICANE, RA SR, X
BZOBBEZH G, BREE TR BRER,
6. KB RAE T F AL KR 2
TR AR R, JEAHE A, B R,
B RSB — 5 T I3 R FR , 55 B0 T A 5
RIS b — T T B K RS0 L ARNERA R 28

——y
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TARRS A

BURITRI R 2  URR L 5 34T , BT
sk IR, BN 0 R R, MR
ASIE i KRTHERS , 52 B DR, MR NS LR W pe 1,
IR Wik e T AR,

FIRHR T2 80, E0EME, R e, B E
L AL, SRR KI5 4 B8, 4 EBRAE %, T B
UL, H INGILE, H BEER R DR, IR
B BUOR IR F A bR OOTLZ , T DS AL 2 %2,

FANE HIERE Bl Z R

AN G B, A RR T 8K, K5,
B BB AAS, MAFTRCKIE, B —maR
B2 L% TR S, BB Z A RECKIE,
RIS EATR; =R, B8R B T
KM+ - FHTE,

B gz B RBRE, MlRFERE A0
FiA M2 — B AR SUER A TR B B 2 R 8, £ 52 1
K B I ER UM B, 22114 10 , B2 T KRR + B
& T BAARIR ? SRR » T D B TS 2 4L
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HERERER &

A7 SLENSIABF RN BSRE 2 Rb, MRBRNGFK
#H U BibEk b A AL, WA S E, WPEEAE
2B, T ZE, FENTT TR IR, R
WHMER,

+ AN VR BRR, RE R R IR K

—,@(Abraham Werner 1750-:1817)

HAEA XAERBREER, ROFHIAT,
WG 2 MR A, IR U B A B R K S EO Y
A B S S B 3T 2 G SR ph 3t BB Freiberg) #
2, RBERDIRY, T LB R 2
Ho——RZBE, DBFEZR, ZUWERZER
.

KRZENE, A KSHZHEER, HAYWK
Bzt D RGBS BRI Z R,
HEE ISR Z W, B mit. RERMZRN
IRSCE PR B VA BB R, SRR T K S i
B0 5 A SO 2 88T, R R SEE T, R BT » 3B
T, AR BA KU 2R AR, &

—
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AR R Z # B

RS2, BRI LRI BA FRIR, -8
AR (Neptunist), — BB R(Voloanist) , T
WA R R, LR T,

RAEEW S BIAE, B— B SRS,
IR b TR Z A, W R 2R 2
B2 B RZF MR B MEE R KA, B
AR U Z 4 (Bconomic geology), AR JEL.,

= B3 Chares Hutton 1737-1823)

W A 2 3 O R SR IR R
FENTE LA Z T, UPFARELE LS
ZTHE N bk T2 E L2 T, BE
%40, R, RATF BN L SR JE IR, DAY 1 3
SRS Z I 5 A SLE ) B (Agents forces), JuiJy
KNS, BENE L2 T, BREEREDERE,
DA BRBEIEAT , AT BE T OB R AR R Z A0, €1
BT 2 RALA, Bk 2 EAS A AL,

o IR WM o B Sk KIS B PR 2
W, Rl L Z 8T 2B E L LR B
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HEEERR

B — R BEGPK, KR EEr, TEIARARR
B LR (FA) B2 2R, AR
WIRTESE BB P B2 A%, IR EMROKR Z
YR, 0 Rt S KL SR 2 3T B KSR
g 2T A RIL B Z AT B IKIRR
B2 B T R P 28R, AR
i, R HRIL; BUEIETR AT S 2 AR,
SRIEN , BRATE R B RIFRD KRR,

" R E R RS T 2N, Fi R
Z A, M,
R 28 0 M KR
Rt Her A ILH
R DB
Pirsie, Hueen
1% JLSLET _L45
S 45, BRIRIR "7
BEERRBE R TSR 2, JREL, B
B, AR, —LAAEAG—E, AR

e

T




Y ARR ZHB

Z Mt (Theory of the Earth) #RIHFHZM £
FEREAME BRERATFZHEZR,
WL Sz Y
BAVIR BHmEE, BEEEE LS EAAN
%ﬁﬁﬁg([heephmstus 3729-287 A.D.) ;AR
AEg Az B (Gesner 1616-1565); L AR
2‘{;2:@({{@- 1628—1705)1_5_% (Grew 1628-1711), Rk
B2 N AU Z IR B R ZFRH,
R AL Z Fl BRI T ¢
—J 2 (Butfon 1707-1788)
S Bk W SRR B, BB H, R

TN (Daubeton) BZRSE, BEX, Pk HR
(Natural History) —3%, B350, AR EHZ. PR
e 2 M, T S 0T Bk s ARS8, FRIRAL
8, B HGE; W2y, R R BZh, B
RS ERE LS, B2, EREEHBAR,
:,5@}‘_}2}(%& von Linnaeus 1707-1778)
ARG FA T, BB, 45T
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HERRE 2R R

W, OO B2 5 FR 3R 1 %0 B H SR K I A
TIA S, MBERAIT N, SUSIMN LY B
ZE RS EENE, BB KR (Boerha=
ve) (AR, i (Clifford)R , L kH, AT
R DRDRR L REDHEALE, RKKE,
IR, AR, B R R AR ER, HNBREY
5 VR, FBLSE B, P R R AR, TR
Y B 3 AR T Y SR LA B RS Y
Z A BRI, B—RE 2 AR, B B
BN, 5 B2, GAERGE , R B AR R B
B EABIRE, TR BSERM, BROmg
R, WA A B TR,
AR RSB 2 TORR, FL= K0
LgE#—REMEAH (Binominal System),
Z3Hi4% (Specific name) 345 (Generic name) | L—2k
W%, BINRFAWE, KNFARTAR, HAB
&, B RETAR, B%4: g, i, 5, R
BRI, $i48 Felis domostic, Jf2 2 Felis tigrie,
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AR e 2R m

38 @Telis leo, MiFMINT, B, BEIEMZS
2, EDARBR AL,

2 M —RBEWH SR L A, —LSHE
/L5 (Systema Naturae) — g, JLAMR A
W EET: MEmLIE, 2,8, 52 RRAAH
B B, %, B, REZRFBEE, BAUR
ZIMH, % B % (Artificial) , X B4R ; BL2E e,
LA T AR ), T R B R s A B 1M RS
ISR A b 2 B, R AT A

8. 47 B —— RIS, B 5
B-E2ZER RBB RN, RBBHRM, AE—
B, B0 R S Ak SRR R, AR B, K
Wt %, IR R 23 B —, B A A,

HNE iR A 2 B

—,ug_f@(Haller 1708-1777)

w b » BEAR( Gottingen) K42 HERI S, 2%

3 YRR P LA 2 R, BT BRIV
wirits) il FABE BRI K Z B LR, T

————
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# BB ERR

WIS s B 0 2 T DTN 3, 4 — RS £ P 12
Sty i » ) BT 2R S B0 TR EEAAAE 5 A
P — LI = 4 T B S A, A T R
B,

=\ (Tohn Hunter 1728-1703)

POl BRI 2 TSR O R L . BB
S8 2, TR E M B 2B R, Gl
fes AETN A A — B 3 1E 7K %, JUUR W50, SUAT R
D A, AT ORI, ELAT I EAS R e
QEIATIVG , B R, U Z 0 5 162 T T, 1B
£ TEBERI A5Gk Z R, FRA% A L, S M2,
73 B R (William Bunter 17.8-1783), Stz i}
e, EH B, |

=, [ AR (Charl's Bonnet 1720-1793)

AR 1R ) B AT B
HL 22 8 RN RO RIS L s BRI 7 RO
3 0 51008 5 DB LA 300, , IR A7, BBFR
Mo TELE 7, + SRR (16 450 RS A RO 65, B/ B
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FTARERE ZH B

(iR 15 s BR R VIR AR, ) B2 B WU A K, U
YRR, b L B TR 2 A

PO I 535 J8 (Spallanzani  1729-1799) |

B BERBEKRAN, ISP B Z AT 0§
R 2 R, B ARG, HLPTERBIE S ;
T ST, ML B TR T LU B hB T A 5
Ty, MU B , TR R Z T, B
TR RGN, B DS $5%, BATS
B

FiJEHESE (Georges Dogobert Cuvier 1769-1832)

B ARSI N B R I B O B 2 R
0, RS B SR A ST T B TR : () FHE
iy (Vertorata), (2)BEIBiM (Articulata), (3) kAR
Bty (Mollasca) , (4) B Bl (Ra liata) , RHFSALT
BA (&4 ) 2560 50 LIRS, B RES
#.

B (Bichat) 1771-1802)

BEW I, DR A2 A T A 2
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H B YRR R

B Ry S AR L, B BB hill. Hel
S, SR ITEA RUBERR, T2 B Y AR
BIREE,
BSJLET BEUIM T3

1 B 4 (1789-1794) H R Ay (1760-1783) R
R 2w, — LAO% 2%, 15 B4 TR EEA (Inde-
strial Revolution)Z—Kilifiie Mekhitak (17(0-182
0), Wit E R, —LAOH (HAMEINSK, THEE
BAREMZ IR, AR RREEZEN,
RIURZBW, MEEA & AL E, BB
Tk AT RS HE Y — BN UE L
W5 AW (James Hargreaves ?-1778), 453 B 514, —
BATE, ZR&T, THEEM Z; (B ERR 53
AR o — b — 4 26382 (7 7 978 X (Sir Richard
Arkright 1732-1792) 88 B K §ih4% (Water frame) , §K i
VeI, 22, R B~ LT N
(Samuel Crompt.n), gk ¥E 72 7 2B £ B3, AIZKH
i, — BUES T Mtk BV — /21, RBUE

L,
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+TARR 2 MR

B, BRI RESE D R NZ TR, 28 E YIS (Jo
=hn Kay),A—EL==4 SBURE, AEE4EE —
EAW4ERFGERL (Bdward Cartwright 1743-1823)
BRI AR, LUK SRS 7, iR, AR
M R, T, R 36 5 T A MR )
FIUEBEE, WESB—ATH,ATERR,
PEER B Z 0, B L R T A BERR IS  BE B
B, AR TR, TSR, R S8 Bh: | il Bk i
O, BRUMAEEEN; A—KR—HTABHZH
I, BRTHEAFRBIEEZME, B Hgms
8 ERAIL J DR, FILRE, AR T, Bt
X5, PIRE R, — 0 T AREIN N, LTS, B
HiE FEAR AL, TR 7R SR, MRS, PR IEBREE, —th, T
ANBOES, BRI T  ENESRE, 4
W), BARYEHZMER, HRNS, =4, B
B2k, NZABRBMRE, B2l F; /ERK
&, TAHAERD, SBRRBEVIRRIEZEE. BXK
SETl, Kz, BAMEAWE, HHERLHS
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Tl R 288

BEE TRz
B PR N R ER

u,@{g(()ound Rumford 1753-1814)

R ¥ 2, W KBy, B2 AN, |
EH—HR L E BRSO, TR TR
2 WEVE TN e e PR b, W R A\ A B B B 5
B EMZIET ), EBRG BRALEHREZER.—
B, ¥ ST, REE, filimss, RRae, [
PR MR RIA M 2R, TSR 2 B T 2
s iAR? TR K L, BRIRZ , TR AR A, LT K
ZBERE RIVARLSRZRBEENRABEX, 1
BT R AZ, BRI . BRI AR BB
(Motion Theory) B g JAREZ, HEFt (Fluid Theory)
RIS o S ELAR B, 102 TR Eh; IR B2 ik, Tk
AT RBIRK, B RS ARBHRE —ELA
G, TRELFROBRBETRETZNG, X8
LA 5B MR EbEE, R 2R,
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EREE® S

=R (Sadi Carnot 1796-1832)

Rkt 2R B T2 R,
—AZMeESRRATHEZER, 18 [—ERh2il
Q, BB HRIRIE o» Bt Z T, ST ZGIH R
Pl 2R I AR R K K, S REL My
JAAEE=1E, R EA W ILES, AWE-NE
NG SRATATAE SRR R D BT L,

=i ¥ (Robert Mayer 1814-1873)

WREN, BB (Heilbronn) ZHa-k Btk
BN CEARE ) s i s BAHIRS  RKIRIRZ v, b1
R BEALERE , I b S 3 gy 5 (Liebig) Bizg, [
Vs 8 bz, SR RAEUIBRGR, ImB 2, BB
BED, PTHARE SRED RREEY, 1B e
L& ICHF S A7 Y RE Z B0, Tl A 44 S 2 Tt
HMEIZAELABRR(—AHD),

P9, 48 (James Prescott Joulo 1818-1889)

HERIZEHBR (Manchester) A, fLBR52H
EZMbETh, DASBHEAS, AALHRKiEKSR2
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SRR R R

¥ AR BTN, BN, SATORIED
B2 -4 2 0 b, B B R B2 AR, T2
#h:2 T4 B (Mechanical equivalent of heat) , By
3 BN
21, 4Gk
Bk fn
&, Je—wr
e W 2B,
B A—IKHE
ih, gHWC
BO—4E,

R TED, 02—, RIER— T W, W, B
RS M SR IERE, MIHE TIEZJEE E B
2 &K, B Z MR Rl DWZE, RIET
¥R 22 05 A T, R RTS8 2 T4 AP 2K P2
B, TN S 2 AR ER L, D EEE Y
LRk 2 T RAMRE, THE—LEZK, EE
EhIE— % (RIS R PR TR i,
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2 B A I X

DLW TS A, REF TR A LT fu ¥
KLIAEE , PO D By, 3L — 0 T T2 2007 00
BT 2T E N, T, o EEm—
{71, I ARG, ELARBRAL, BEASE AL LRI D5 18
FIRUR EREFE,

FiEfnZ (Hermann Lo Fo von Helwholtz 1821
-1804)

B SRR AMTIRE, ATIRVR, HIRR
B —AFEEE—AL— 4, B (Bonn) RHHHHE
(Heidelbury) Fik 42 23058 ] B B2  — AL —F
— AJLII4E , BHR R R SRR RS, B0
LB, —ANLE, BIEREREE RS R
B EMEN AR ZZ A )(The Law of the Conservation
of Energy)—3,HE FH Mk (Physical Soc=
ety of Berlin), T EAR NG T E ARRLAR, YW H;
WRZVBRNAR, VWA FR EMARRSRMH
Bz EH, WETFLEPIE, BB EZ R R0
Wi,
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T AE R 2SR

WE BB MEE A2
Br

AR AR RIS, A A T3, HA T
B1 MR T TR TR S 1R T TR
S AR AV, BEMARER 34 G TR, T
I 6T TR

—‘%(Thomas Young 1773-1829)

BRI 2R, IR, 42, B
B BT (R 200 3 AT W3 A — BB

”

£, / %’

Oz/\b ~‘.’;;’Z;A m
& i

DG e, B L5 — /ML ZBBIEAEILA) , B
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R on Lo a: )

r¥

E8 2 o, LS ANTE A AR RIS RHILEE, Bi—
A 20, WA RS2 %, IR B, s E A,
Fp u— IR0 TR NS, Tkl , A SRR R
HIE L BEFTROR 7455 KA B A 1 2 T 4 11 (interfar =
ence) fIf o T BT < S IRTE ORI e, Wit . &
ICADAE, D), AB
B IS, BRI
B UG WA TGERT , —
B CEARREER
BRI ) 5 g 14 3]
WG AT, BA TP
WMz, HUBISET
ZTREAE, AntEJ i
PR TR ERAK SR 1R
i, MIAAR T WAL
fn— 75 05 I S — A R AL, SV TEAR T BB RN, A L
0, WG O RAGREARRZ RS,

# '"Hm/ﬁuﬁsffl’”"ﬂi LZBR, MLNMZATE
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+ oA MR 2 s

1, 4 T T, EL AR TR R, 0 LI, ADT
Bt 200 R A B T, R AT, S e
20 R R BRI, R
KT,
= JE RN (Angustin Jean Trosnel 1788-1827)
Y RV 2 e R R AR TR s 2 LR
BERSRRDSE MG 2R SR IR SER . PR
ZLRR(o1it) SA 2 TR (wire) , BLIITHOE (dispersion) 2
FOHR; — AR A K IR BB (The Paris Ac~demy), B}
RIBEAZRK, R2ARATRE, NEVRTR
Mz, RIA (B IR ARER, R o
A, REARTKBIR, B PR 2 RS
(teansvers - v bration), VTR 250k (polariz .tion)
F, HRFATL R
= E#f(Lén Foucnlt 1819-18°8) ,
| EEEZIRRRAL TR, AT, R
BT b AW MOR T, MEERLED D BHE IR A
B4R, SEHUE RSB TIRAS RS 60 DU 6 288

—
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foB B 3B om o

AT IR sh BB 2 B T3 B AR, 1
DU IR 2 A R,

BIA-E RGN Cpo trawn)ipz Bk, BERY
{6 Z AR ILATR A IR 2 HF P B2 A5
LR B BT PR R BT R AR B
MRz

P9 4% S (Horschel 1733-1822)

BRI 2 R SR, AR Sk AS
o B RUEZIE, DTN B, OEERR
KT R AR, BRALZ 510, ADUSE Z B0, 1
S, DT AL BTG b B B, RISURAE R B2
Tis e B RBE W2, IRIBHED, 208 R,
IS5 R ILALE B0, B 5 ICIERERR
1%, 6ok 20, BRI R 2 R LR ST RIBED
B % 5 A SRR E IR B (beat wave) , BFRAY
T, AL MR R, R T W, 6
M2, REE—B R,

ﬁ,gﬁ(mtt@r 1791-1869)
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o Mo o2 A

SO LSBT T G R ARAME; BB
TRSGAER, RIS 531 f B S E s i
R, AR, T R
S, MU SBAE TR R BET 05 GEMAL) , LIB ISR T
TEINg, Toks R AL G BRI —10
FWRZN, RBRNA, RESERZ; Ba2H
fLAH (Chemical wave) SEIGIEBE R, ZEUEIRFIES
W, A TR 2T, BT TR RS
Tz 22,

;’;‘ﬁ_ﬁ‘@g(William Hyde Wollaston 1766-1828)

IR Z IR RERRA . FLEE
S (2 TR RS, BEHRRZ, - AO=%, KL
— Y Z B, WL A0 38, TR SRR S 2, i
AT, b H B2 M, B R IR ELAA A, JHAD
HG, KR BRBE IR 2GR R MR NZ

L% (Joseph Fraunhoff 1787-1826)
3 WSR2 ELRRIE (Bavaria) A, 4 DL BS 3% 5

—
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LR

BER S ST, BRI S B R e, B
BB A T b G ST E TR TR I 2
SPGBV LT R0 1T H1K SR (Urannhoffs Tine),
GRS J JUTE 8, A AR LA 2, WA W BRI 2 TR
— 4 (— A, B TR B e b, ARILHESLS:,
Yo (R TR BIR P 8 73 56 R 47 B AR, AR A B 2 31
G, LA IR 2 CRISBIRBIER) e, PR RS
S, MU T A 47 I SUT AR 2 1
BB, B IR, ML R 2 i
£ B R A, A~ TR, HIKRRRE—EE,
TARIRLE, MBI — 130 LA SZ IR, o2
PSR, ORRZBOLIRIR B4 L2FI%E, FHET
BRMIRELFY WERERERRATEL.) B
SRS S 15K A AT IR Z 0%, LT, 2k Ty
i,

]\,ﬁﬁ&’ﬁéﬁ‘é_ﬁﬁg_ﬂlobert Wilhelm Bungen 18
11=? Gustav Robert Kirchoff 1824-1887)

AR SUER BRI ZILBE, —A— RR

P
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+ "R 2 H R

S0 T 2 0 BB A, BT e o2 ST A
FRLART ;3RS e AT IR E AR LB
HERFERBE M b B Z RS 2 AR Z 3
BENZ TR A0S ) BT, eI - AR
NI (A2 T TR B 2 25 (2 JE e TSR
i KB A B2 TR, OO T, KB
B4 — TSI, A P BB T B8 M 223 , S B SR
T B 1 T 5 5 U B B SRR , PR R 2
B M S B AR ) Z B BB 0 R
BRI ERTS

KBS B o 22 UL B SBLER 97 150 L SO
SRR B 5B RG0S B8 IR RO R 206 T BB
SR G2 EURZ ISR, B SR B T
S0 AR SRS B, A MR IR AN, PR RE T R A
KM 2 U, TOH % 51 S RS .,

KEFTB 62 FE, Tn— ARG IR BR
¥4 (Joseph Norman Lockyver 1836-7) i1 2 &
(HLtium ), — A JU B4 L2 A 8RB (Ramsay )i

—eat
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OB o OB OME R

B2 5 (ArgonyFRRIES) S,

852 ZSE 00, P TR SLIN B0 A 45 0, T3
SREARTE IR, WA T2 E1 IR, BTt
I B A, T2 22 KSR (Dopj=
ler’s Principl )EBRS B, W& B, TR BLE,

:)

HFDRE  BRBEZ P B HEH(E—-); it
5 1) Bl » RUZE T ) Z R M AR S ) Z i B, (1R
S ENRDBE KIEE, BRI, T

¥ e & B %
(=) (o)

{06 o 8 32 T 1 206 T W SSB I < JndSE 1 3R s, Y

194



+ oMo 2 BN

ICREET, WG T Z AL B I, SR (=
) o AnIETE VY M Bk AL , RIFCTRBEEL , T HLJE M Z S50 L 1R
%, L0 5 T (1Y)

M= BAERZEN

— JBAR(William Conrad Rintgen 1846-19%3;

g_;fgg_fgzmgfg%&o H:JA2 F %5 (Rhine Provin
ce)Z i (Lennep )l , — A\ G 2R ZURR (Zurio
D) RER AHG - BRL B Fe I 2k (Giessen) R FF 4642 (W=
urzbury) SERBHZ —~ALLEEEH B, KRB TH
J6, V— BB B LI, T B RAE; MUK
HiE 7 R LR e s Z M, MELEM ;R DT R
WA RITF S, BRI B . KB RILEAR, e
2, B ZABREFEH (X-rays); RIETFH B
KA (Rontgen rays), FALEZ W,

KB RURRBZE, MR 2T
B2, BUEE R Z AT, BIERAERTEALH,
SRRz R, kR PE-RACH,
BIRGTEEHEZ PR, CREP 28, &EaDE

—,
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a2 3 B2

s, WAV ISR PRI Z LR, WilbR RENE

FB 2B AR RT.

eI GRBE AR AR R AT AR, RS2,
R D2 B, TR Aa 2 h i I . (B RE
2 71, MBI AR L2 AR % DR AL IR A, B
R B B AR L M A, BB 2, A
IR 56 B 288, T I AL 5 DB UL FR 8 V15 5
B S AR, A N E

=\ #s 2k (Henri Besquerel 1852-)

WA 2 R AL, A R R B R R R
BB —ARAER H, DRBE DKL TE R
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R

P H S BRI LA T A Y, S 2 B, 4R
RO, R 2, S5 — 15 U R R AL ORI 50 B IR
W Z RN A S 2, B DR Z v, %4
S8R BBk E T R S S 2 M, T A
— TR 5 TELLT BA L MR R TIRH
BEL(Uraninn) , 7S, 70 - BHTT TR E1B —RROL AL,
PETCARTESTSR AR B IR, 3 DR M B 0 U 557
AR, B DU RS — R K 2, R
WEIREL AR » 47 06 SUGHTT L RBR A M, T ISR
B ARSI, DAL, JLIL S, 323546 36 6% ( Beoque
~el Rays), JLBJLSGARZWIT, BZES0IVE
(Radi_=active Substance. ),

SN IES

E_ﬂ (Pierre Curie 1859—1906)%2%@5{&0
WERRERRE, — ALK ERE R
15— 3G, A LR, — ARG BREEE (Re-
dim ), Tz , 9.2 KO 38 — FLO 4 BESR 15 1342
WU i B R R~ AQA% /A
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Aos R R oMok

B, BN, 2R REAGRE R, BRER
5 BN AT A\ o BURHR LB 2 B T B
BASR LIRS ERENE, DEIE, 7
2, WA b, IO DR IOE A5

I AL AT (ario), RERT %% (SKlodwa
aska) BEFTA s — A B2 AR AR (Warsaw ) 8558,
FERKIPIEDE, RXk, B EIHE 2R
s EHIFPIR A A4 . AT, BB RIS U JE2LTy
RETT 2B . —AO=4, BIHEREIE Kk,
AT SR ER 5, D3 AR (Alfred Nobel) 208 &\ 5
W2 % 00 2500, BGL B RE, RAIZ
BRI EEK B DA BEI, SR
T, SR, BRI R, UTILR
B2 T — AR IR A B L = T
77 2 AT, IO MEAE 5 280 — 5= ML
#6 (American Chemical Society) JBEAF SkYERE (The
Williard Gibb'Medal)ol{ﬁ,y}tg‘f&ﬁogﬁ%&ﬁﬁﬁg
(Radium Tnstitude), e AFR 76 30rh 2 FHMB AR R,
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+ AR 2R

WAL ARBDI, BRIR, T B 3
£ 12 8 (Pitchblende), — A LA B L—HAH
FoliE T B MR 252, SRR bl SR
K250 VR A 20 IRES, LT B0, DM 5
S, R — 2 B2, WA 2GR (ST
BT SE 2 B AR PR, 5085 (barium) 41
B AHOEZGE, TR ZYE, AR
B, U BHE D2, R R R
7 AT R B , TR A, B AR F 5%
STy WO LI S TR S0 T, SR
T R T T BT 1 R MR, I SRS 0085 2
2 T, B R — PRI 2 U 4 (he'ium ), BT

AR, L R A IE 2 TR

T SR DA KT A TR T, KT
2, 5 B — T2 MR B — 2 B IR 2k, TS
5, T BHIZEE, FMABEZN, g R
Htiee, WM RE 2, KB TRLZE,
ST HATRA S IR BGR, 16 LAY

e
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ED R o

@2 TR, P 1180 AT O,

A5 A2 0T BRER ob S LR R W1 2
&, BEMETRIL LR, WETORSZE=
32 (—) ot A EAETE T ) HOOH S, 49 TS 90 3% +-
T2 QRN T, RS LS 28, () B
0, SRR ET , RO, SO S 2T T
Fod it T SR Z Sl , BRI ), M AL o vl
(=) v b, JePe T AR O FE, 5 s
FEAISE; (RIS Z W4T, RIBUEZ R 2R B 1B
£, B — R BT, T iR B R

WU TR B R

—,W(Hans Christian Oersted 1771-1857)

WIREE S 2 AR AL, — A— U , AR 3HE
T, SR T, TS BB AR, MR IE R, A5
TAEUZBR, BEEXRE, BICRE IR
E.

_.,i ¥ (André Marie Ampére 1775~1836)

EHEATT L2 B, BXEICETRE
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+ R E R 2 H B

SRS 2%, — A OF MITRINGE Z R, 7 R
BT SRR ¥, RS2 e, BT K
HHGT 25, WS Z e, BATE. Ssmst
BH(ED), Bk
z MRWZARTHAR, 1 N
SNALTIE, WZBLA éf
Tise %, AN BT

BRI, RRANE |
T mABERsEE, Tl
BBz A, WHR
RE NP
B RBLE A (3

ATV Z BB P, F0I— DR ST G, A 78 0
— SRR TR, LWL BRI, Wb TR
— BT ; = S R B2 R e AR
W REHTR, TF, BH, S5 2R, (—AMEMEAe
FABTN Morse BIIFLEM, —ANAEBNE
WRG. Marconi BT M ~ALAG LABE

——

221

T
o




EI - A

Blisha Gray QEE@ Alexander Graham Bell Z3H
i) ERR—ASSE, BRRZE S — 8, BAE
LR R RR, DV TRZE,
B R e 2 WL, R B A,
:‘%(Mwhael Faraday 1791-1867)
SEREIA, RN, RER A, AR
"az,@;%aﬁomﬁ%%ﬁ%,wuag,msf@ﬂﬂ; ik
B (Lyons) ZBRER, RARAHEEZE
e —~AN—ZRABRPE 1B AL R REE (Sir
Humphrey Davy) IRE ZI1F , B3T3, B L,
SR IEEEIR, RS, R — AT TS
TP TS
IR, SRTEZ L4 RARRE B, 5
B, BIE— TR RE l— BB, A2 A R
2 D O, ST AL ) 85 SRS M TR AR
itk KRR L BB, VBRI
T AS— A W2 AE) S T B2 6, A
B 1L, TR BT I RUSEAAE N , CE AT A UL B

s
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T+ AR 2 H B

Ak SR OIS BRAR T, RO Bt tmy» SHORHEND

ABE BAZETSRABET, Mg 2 e R ; JLip
RALERZB S JERZE, BES A5
FOOC; BRI, SR MmmE, (—ABREHK
TR ER, £RRHRZME, —ALSNEEHNgE
Paul Jablochkow B8 B35 4%, — AL A S s C. F,
Brush B BIEINE, — AMFAR]] E. A. King— AN
g V. E. Staite B AR Z A3, — AL udg
% 3%/EThomas Alva Edison3TZ8BI 7 ARIE, )
B3RP IUE ZR1R, 4 PR — AN L

—e
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HEagaEean

eI, BB R EURY R AIIRER, RGN,
VMR 2 e 54 RS Ty A0 (0 5 R 508, RIFUE £ 24t
M, BZEHAL S,

SRS » LR 15 MR Z AR (Quan'=
tative Taw of Elcctrolysis), NI BYNE AR BAT
1% AT P L DS (Farad), EARS 2084 FRIE
g (Bxperimental Rescarches)— T,

P W3 (Thomas Jobann Scebeck 1770-1831)

FEMTEIEA DI AR, R A A, aRRI AT
TiTE /7 5 930 & RS 2L ), #9268
e, TCWIEAA £
4100112 i B A 3
HAH LR, BXRZ—
KAy REE B Was
A, EEH 2, W 48
Wk~ A, —FH A, AZ—FREE, B2
— R AR, BT AR ], T AL T ARSI ERAR, I LIRS
@;?ﬂﬁzy?&mu—ﬁmﬁr‘ﬁﬂff%:f@@)&?&(ﬁnﬁ)a

—

204

(q‘: ¥,
ét.m)
‘}” 17



Tt R 2 H B

— 7 WA TSR I » — H M DMEIEE S 1 s 24 J) o]
EETET) M), O AT L 615 25T B o S
e A Z o,

F B (James Clerk Maxwell 1831-15
79)

5 BT 2 2 B R R F R AR, BRI K
B, WFRIEELEZ BRI, TSR MARR
TR RRBAZHR ol R, TR IRIR 2 M,
R ABBARARET 2 B RN 2, W,
B LT Z5b o, 16 20 b LRI AL 8 IR AE A Ao 2
Bk RIS Z 0, TERRIESE 2,
RFGZHM . JELIER BB D, AR 20,
A —TREE Ay, 75 RN B A B % BERR AR Av, B3k
B LML DA ) —Ti =, Sii—, 3LiedT 258
Fl, FIERARIRCER), SLRS, I, S0,
FR R EBE ) BRI, B —, Tk
2B A (The Electromagnetic Theory of Light )4
BEAR — NL=4, AT HEE BRI sk (Treatise
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AR E R R R

on Electricity and Magnetism); L) It SUARSR Z I F% .
BRI BeE R BRI A BN, B
AZH,

A IEF (Heinrich Hertz 1857-1894)

BEFAEN  BEANE 25 T4, IR ILRNERAR IS 1y
2B, BN = ANANG WO R TIRZ R, 4
UWZHE

- + ce

2&:%%,‘%}%7 SV v - e «
AR ¥ u

BIVHTE, DA RATEEE KL, FIF 208 808,
WA R Z S A DSESR , RISHIR TR, BT R,
P EH B EL ML LT, BIRES, B
BREEE. BILERZ, PG, IR IR, R R
PR ER AN, K R IR HIF A ARG, ARy
WARATIGRE; 251502 WR AR NE RS, Wik
TR NBERER,

MRS EREERABER; WRMNTRELETE
BREIH 2 05 78 AR IR TE Z B8 19, B 1 SR AR R TR
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Tl R 2 =

ZI B R AREREE 240, BATRBE TR
(Hertz Waves) 2,
L i} George Ohm 1789-1854)
BRAAS Z 4 PR ML, — AL B A P 2
ZEM,Z: [URIBPEERR, WA RS AEL
B, T LGSR R 2 TR ML BB BL ), ] AR BN DREERATEE
fR(Ohu’s Law), BEBRUE—ON o ZH KB
—REZORHE, IR IKF R MR E AR, ik 2 M, B
ht B P ) Z B AE LAY, T 45 PR SN B — RO,
AN B8 (Lord Kelvin 1824-1907)
'I_;';ME BF, B B B2k (Sir William Thomson
), S LB, B VL 67 5 1o A AR IRk
P SR 2, ER A B EMR AL K
A RS Z £ T OB AT e Beltast)yg  ABHR i (James
VR HABERR, SRR KRR, BESIE
REBRCE, RIS AR B H . —ANMAEBZER
R R A ( Meilkleham ) {178, JKHEZ , B 22
DL Wi UL R,

——
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BB BB R

SEMED, RS LA BB ER T, s
TR, 7 T E— BB Z M, R#55 7, 3
FHERIKREZ Y, MESREZY. ] REETE L
ZERRY BEHEK:— AR E e R S E—
Lo BRI ERZIE, RIS R I IS RS R,
—NHEZEAGKIERB LS, —ANILNEBKE
WOREATZHE, MIRGBE, KNG —ASRNERD
B, DB HCERZ ML RBE- L=, 80, 30
REGEE— ANNRE, K HRE ERIE.

JU B 434 (J. J. Thomson 1856~ )

A2 A RN BRI KR, H—A
N4 15 B s R PR AR % BIB T3 (The Electron
Theory) , 38 : BBEFZ A, MET BIEBRTFZ4H
B VR ZE %, B FRAME BT 280, R
W, BB REAREFZ T A2 —, A EEIS
R ZPREAN, HILSL, OHBLEE-HR
x.

o8 TR 0 0 ol o % S

Scm——
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+*r B R ZBES

~ GEFIH (John Tatton 1766-1844)

I Z R FAME (Camberland ) A, A5 L, A%
MELRETS UE i a R R BRERE B
(Gouth) {2k , 7% JA 3, IR RSB A B T3, B B# % H
SRFTARSEIR UM BB Z TR R B, Witk Bt
B, o RIHFBEY; MR DS HAmZAEE, 1
E (L5, IR )R 3- 3t (Atomic Theory )T AB3E AL
BEIREZ LN,

BBV SE R AR R IAT 23, R
AERE, IRASTE M ; R IRAT , Jh i LB HEE , R IR T B 1L
B LW A Z R RN Z 0 — LR Y
HiR i/ B B2 RS R o A RE U 2
W RR PR, BMELARRZRE X REF
B R RIS ISR Ty s, R RN B AR
8= VR K2 R LA, R—RRL A, JEiTk
A 2R, REBRE, FUHETHRF, DEMZE
P30, LA,

EREEIEE T 2 THemPr S ET R
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REBERHB 2 HE R

(Relative atomic weight) , Toh 58, MIRRA AL B2 C
A Now System of Chemical Philosophy )45 4% i3
I T2 1 D U B — T, T T (R A
BRDIIZ, 1 ®% OR@MOHDKO @R
DO—BILH@OBELE,

= B4 (Sir Humphrey Davy 1778-1820)

SEMESEHER AT (Cornwall) 238 #2105 (Penzance)
B, S BB MY, B RS 4=, SNE
B2 1L BRI (Elements of Chemistry) , K BF i HH
RSB 5158, — L JU A AR ST (Bristol SR,
SE IR AS SRS 523 1% 18 J L, WO AR IR AR, T
BII%S (Nitrons Oxide), Jo 2835 IFT AL B 20K B8
Mz, ABBRESBERRE LY, HEREUR
T BBk, BES IR, Bk Vi,

Be S (Royal Institution) 2105, T8 85
RS R, T BRI~ AOS MRS RS
B, — MO BRRBEBaRR. FA R MR
o BRSLARC otasiom ) CSodiom ) = B 801G 23
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TR R 2z E

gL (Baryta) g8 4 (Strontia) sk (lime), H4JLEH
(Barium) 8 (Strorium )55 (Caleium) = i . — hL—0O
& T WM P Z AR, B T EZS, %22 3 4% (Chlorine
), BRI R S Z I RE AR B A B2,
FESLIRRRR . — AN —H AR B 20NN B 5 0
BZBH, NTRZG.~A—~AEERE, —AZO
EBRARBITEE, AT LERRIEX,

=% 5568 1 (Johann Jacob Berzelius 1779-1848)

R 2055 2 A B B A JE R S (Upsala)
KA, LB UL, BT, —AO~4
B3 KA B (Stockhalm) KEMEEE KAy

BhB B A TH IR B ARAL SRR, DURYERE,
— AT 415 .68 (Columbium ) i (Scleninm) 22 544,
— A\ B LB RE (Thorium ) SRIVE T S35 2
B WA T 2 =

WFETFRZME LRI RTF IR 20,15
BL 307 BB AT 3 RSB 5 e O DS i, TS 2 BT
F7 o 80 A B A R R R F B L B R T

211



2R 2R R

ZRE, BRI 26, ZKRZHETHRE,
A AR I AL IRPTRLE 2 FT- 5, AR ERT s didli—
AR PR, SO 650 18 LRRIET SRAE , KR
IR, SEERHE s

BRI ER BUCRINE ABRNES Benms

Pe 1224 119 5y 2074 2054
% 160 1588 Sk 2028 1990
B 221 3183 8 634 631
B 1418 1400 B 514 (5.6
#3547 352 6 466 229
B 3L4 308 gp 785 889
Wt 753 745 g 2167  107.1

@) BFZEIE  AEIRERIEMLR (Electrc=che
=mical Theory), iR : LTI 7, 8ILVEE; BERIZIE,
IR BUR BL AT 2B b D DB AN Z i,
FUREHBBZR BES TR H, AR
Ry B T B R A I, SRR v LR E S TR
B IVKEZ S RN, | SR EAH RSN

———
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AR 2B

B2 R B0, WSS — X R B Pk

C)oprzmsh MRBERETR, AR
ZJER (Dualitsic System) Z¥03h, §8: [{LA MR
EMRARZHBAMR, #TEMNAHE, MRERES
e, JES B2, 2R AR
(Ba*07) s BRI 2 0, SRR M2 (LA (CF
0g7) 2 JEFEB L B —TCF (Unitary Conception) Jiff%;
o

I, 5 8 (Friederich Wohler 1800-1882)

BREEA,BATL LT HEEER (Mar-
bary) K5, 2 5% e B R ML B R AR
RGBT 2 M G R E 2 SR SRR A, —
AT BRI LM LB —~ AS T, W
%%iﬁ#ﬁk&ﬁt@%&ﬁ.—-i\ﬁﬂ@ Y ERBGHR
ZBRER,—ASMekBRRRRE 2B, — AL
SRR B R T 3% (Copley metal) DI
Rz,

SRR R, I SR A 2 ISR

————
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oL RE R

MIEZBML T RISl

MEEZBR  BRERR—-AZLEDIXRLEE
PP ZE 2, B AR (Aluminium) Z2— U ; Hi (b
T Al C'y+3K—3KCl4+ Al

Q) B RBZEN &4, B IRDIFREK 2K
Ik, 15K AR, NHL,OCN->NH,CONH, 2 Btk
BZAe B IEE AR (IR TR A 48 24
B, BB IR AR,

OMERIRZEE BRI R
YT RE (Cyanogen) B, LSRR RN 4, e
BB Ay (Gay-Tissac 1778-1850) i IB p e B
fR(fulminic acid), RS RAM, WkLAAR, FE®R
or, Y3 IRFNZE B, AR RE TR 2 IR, IR RS . N
T2y S0 SRR s RBE A AR IR 00, 1A
S22, ARSI e I IR AT R RS (Tscm
merism) 1§35, 1%, _J\'}t-f)’dJ AL 258,
R, M D IE T4 5 -:l; AN MR R,

FIRYIE (Justas Lichig 1803-1873)

———
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+ 2z R

BB 4T SRR, BRELRE
YEIR K4 » AL B (Bonn) K5, AL IBT 25053 (K
stucr) PR T2 s 4 % S A 22 B IR (Erangen) K%t
BAPR RIS 2, — A B R4, B
ERR K B 2R T B R (Mu-
nich)HiF A UL B, WA S KRR Z:

(AR RRBAMERE (Liebig Conm
denser) , AR ER (Lichig Buld )87007 TR R 012
AR R, FRIZSE, W TR
= RAPEARS (Theory of Organic Radicles), ¥ 8
BEILZ R REE B B R MRS AR R
i, B8 [ T2 — B, B RN, B R
U b 2 R R, )

(BT REBERLE 2, B
WO VR P, 3, 5%, B B 8, 5,55 s
AT, IR FIOKTR s RRRA R, WHADZ
B3, W00 oo 2T R R T R R, B
S SUHFHLN T 25 25 — AT A R BB Wt
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RER IR

£,

(B)EMMES  AEIMLARTE AR RIS, LB
S L WA « o DO S LI Z IS,
HUR b 2 A P TEAR b BB L i b 7R T 2SR
DIBEWIR B2 (T 0 Bh 28, B AR
LIRS RSN Z 605 & AR W TR B kY
(Plstic food) Iy BRW( Respiratory food)FiRIH; ~
BB RO TEART; A RS e
ZIROR, BHTRST, SR 2 RIRNIABR,

SRR (Alfied Nobel 1833-1896)

A LR 2 I, 12829,
AR L0 S A%, D i BUH k2 (Nitroglycerin ),
BRUIM: SYHR B, WRSTAHE L TS BRI PEAY 3, DL
WP PEBEKEEE, BUTEAS, Bk RED, KD
WL ABES, BRGE, BEES MR, WMEPHR
S B[R 2 1, 7 W Em, f08, BRI, 0, I
20, TP DD 5 R, 454 ISRV, S E S
P I B K, 0 USRS 2 LT DS B

———at
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Ral A I R -

ZE, BASERT, BAAFITE, SO, WU SRR R
WiE—3,
VE B % (D. T. Mendeleeff 1834=1907)
HERI R ZILBR, DREREE —~ALO%
ZEBEPBYIHE (Periodic Law), ik KF B2/, 1§
TR AR -3, BUNE, FEFARB—B.
B2 WH, REMLE e, FFR, Sk
AR AR O MR, IR RO, M
HEB I, LR 2 R K B L B LR B 8
HRMZFE, PFRE—TRRT 280, BT AT o3
0 RAFABEIRARINZH R, TR TR b B e,
}\Jﬂ]&;}{ﬁ(Sir William Ramsay 1852-1916)
PYBRAERAE TN s — NS IUE AR RIS, B 224k
BRGE WA EMBE KB, XA, DL
TR IRTIIE L5 B (Toluic and Nitrotoluic Acid)
S, PSR, AR T » H 2 AT R T 0 SRt , 3
BINZ8 WS AES , — AA L4, Bz Mmek
KB BT SREAEZAAA,

———
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Ll )

A B BTER (Lord Raleigh):%, iz B &4
ZWSR, RIAERE, ORISR T S, UGS
1, RER B 3R R Z, WINEETE S0y b By
A —FRRMZ S A A Poh R 2 B ELB
SERL A, HREREMEZ; B a2 KPR
SENVE BR—AREMAZRE, a2k, K
HZEE (Argon) FEFUPHLPZEBHRR, MY
SPXFEHZ—REL,

—ANTA SR S RBB AR (Hillebrand)
RORY G —FRSES, VBT KRR, WY
AR Helium) . MFROBREEER B3], 477
@wzwmi(&ﬁgzmsrr?&mz}w a1
BT, R RZEA ), R BREIREE,

FRAR LR B R ZRARS, B R =R —
BIE(Neoni -2 3% ), W%, THIHF, TERIRA Kz

3% ;— E1g (Krypton 352 %), BT, MEFRRKTS
W — Bt (XenonZE JL23%), TERHRIGZL, 08
z“ﬁﬂ!lﬁﬁ%ﬁ,
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S A A

PR, 2 BAT BRI RZHER, B—1O
s N 3154 ) F 1 (S Rt 1
B, RBIE 4, S BRI 2L,

HANHE RIRFER

FRMATZ B, BRAREE, A4 A
W b 28R R 33 (Theory of Evolu=
tion) , RYFHI B LR, EEAH B LNE S (Ana-
ximander 610=347 A. D. ), &1 = A BH B AU LT %
HuE P pER N BB 2B, RESEHWRN
TEIYE R P& DR, JERRAR S, BUR ST, A
P, B VISR IS, BRI SC Z K AT BR i 0 B0 R 3
(Erasmus Darwin 1731-1802), L, WEFH
B3 B—RRRER IR ESH kT
e, NEFES, HRERR,

— 575 (Chevalier Tamarck 1774=1829)

BB SN BORT o S0 T 8 B L5 B R
R, TR, JUNE R i e T — T
ik, BB TR, TS B, B A 2T Tk
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o2 B & omo R

2T, SR TCBURSE TR £, SR BER A 22 3L
b PN AT

()Mt BER# (Use and Disuse) LB 2r
B2 B, 7 R R, TR PS5 R TR
T, RIRWIEETE, WHRS ., Wbs T, 042
5, I R B VB T ) B3R ka2 AR,
RAFCHHLZRW, E O 4 TUB L, Bt
S BT TS

(2) BT 23814 (Heredity of Aoquired Chasm
vackr) —— FLA% K FTEZ PR, 2R SR TR,
B LR 2 % s A 35 K B P R ST A R A3
R 2200, R AT 5 G (Givafle) 3 4R IR 838 22 35 1A
B WHEZ N NE, B, LTHINBRE
R

ZEWZ (Charles Darwin 1809-1882)

FUURR IR AH YR 2 RZ B, By
B2 AR, T TR, 3R, BOS, 538 T, R R —
UIBHR, DAV LIBEZ R UK, B HP KSR
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+ oho® R 2o A

IR BTCH AR 5% AR — A O ju e, 3 I
SEFI B 2 (Philosophy of zoolozy) Z—4g; &
B B HYRR, KPRz, RER
FHOYZ R, b, BRI RE, JE TR, I8
N R R ILIA BT , TR — A AL 5 2 A B
AR RIIEE, AR SRR
(Flenslow) S SR BEME o (Sidgwick ) Zik it 260
B WA~ AS %, JEBHRIL HTE
(Beagle), TR S0, Beok S 0k s 205705 7Rl
BRI A URERS 7, M4+ =L H %
PE DR W SRR I R DA 5 — B A 2
BYEG %,

SER SRS, BUARAT IR, SHMED, T2
B, USSR B K= 4%, 4 R IE B
B2 B, 0 B LRI 2T DR
BRI 2 A sk ST SRRk, BRI
BRILG— B, B, R WR S, SULT, &
R TR, X~ W, B —A D N, T

L .
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MR BR R R

S5 TE Db Z 8, B N, Snk L BT, 1)
S HYEAE ST, A A TR IER,

SB IR R IR, JE o 2 MR 4, TE AR IR 2 W (Do
leontology) JEfifsE2(Morpholopy )2 FRER (Physiology)
R 2T 83 (Genotics) YR BB R i AS; BHBRZNE,
AH=TH:

(1) R (Variation) —A A 24y, HEHH, R
fEA AR IR, E SR T, KA 2 s kT ki
HARR BRI 1 DR BTN 5 SR T a8 B30 00, TR
$io Ih—— RGP XASR: —BARMRR
(Artilicial Variation), 753 A BB ZHE; ik
AT, R ZH 0, WA R, IF IR b
MBER,—BAXA# R Natural Variation), 75 HRT
BRZEE N A 2 AR, B2 AT A, A
BT, B R BR R, SR M BRAN » 2 A A AL

(2) A7 (Struggle for Bxistance)——#4k:24Y,
FEFC PR, MR B, T 4R 200R, dn
BB R (braut) R EEIE, 2 R, STRAE ; #H RN
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T ot R 2 M8

A, UK S HI, K U 0, 4R AZ . R i 8, (Bl
ood Worm) , S BB T K, SR E IV, BH— 54133
BRBE, WEICRE, RREN, 3 hEb, R0
VB E I, BV AR L R AT, R
R, 559 BT U BB MR 47, K i o » T TS
MEHRE WEBZ, HEMBETS TTRES, BE R
DMIESLZ 38 BT FE AT TE 15 A AR TR, SO
R, S LK TR 2 A7 2 MR P

(3)XK#2 (Natural Selection) BE2ZER, L
R E R R A, TR R, R,
WS 2, K E R KA O LSRR S AR o g
RZAF WIEEFRKT 2 L0 558 R £ SR
ZIMBR, IR 2R

EEHT DR AR LGS, BRI,
¥y BEETER, MER TR 2 R B3 A SR ki  im
chard Owen 1804~1892), L% B4 M 2 TFHH ; S bty
HEVEHE (Joseph Dalton Hooker 1817-7) HF7E/ 4l
J5 BRI Z ) R WA VF S A2 S O

L ——
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BB E R R

BRI SRR (Hydrozoa) Z i 1 A K HIR
RS, BARS BHAREZ AT GERX I K
~FERH, W& 2 R~ BERERZ
HibeL,

SERBADORR, KRR, A HEURL;
L gy e IR, L+ EH ~ AN 2, 1
WX AT R AEA R R B H,ZAYZ
HIE, 2R PR IR S R X RS R
(Asa Gray 1810—1888)&_@%‘_,§\(Louis Agassiz 1807
-1873), B B RAR T, T ES BRR T A 123, RS
RS2 B, BRI R

— ANFAGE s DRBOGL 2 FHRYIR RSB S
%, BENAS BC, I R0 e (Origin of Species)—3, i
TR DFRICAR T SR RS 24535 (On the Tenm
devcy of Varies to Depart Infinitely from the Original
Type) %%, WRRAERS, BMRAZES, 4
1R 2D RS, B FUR R4 2R
Jol, WA, ERMBZR, FHER, BRE

—e.
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+ R R 2 M8

B, B S, TR B i E E 2 k. B
R RS, R TR AMNE S REE, R
LA — 8, WEFRA A2 6 (Linnean Society),
MR RKA ZERE . 2RWMRAREZEE
Y p .,

RIS B OB T 28, B E R, T
AR, 7 RAK L SOBE 2 B 5, AT B8k, DB IS
AT BR 2N EBRIZI, BBRE, WA
BB RS S BREE, AR E,

& RER B, KREE, BUILhAS, WA
R DS N, — AL — 4 R, O
WA 28, I A BRI BT ; Jh B E 2k
for o T AU 0528, WRR AR . BOH SETECRIR B
RS IR 25 KB R 0, [R IR B SR 9
PR, — AL IR, MAREMERE, A
g B, BN, BV, BV, VR, EVRR, BV R, BV,
B, BN, E15%, BB, B, EURSS, BME, BIAR, H
18, U, FUR . E10R, E16%, B153, VA, BV O, B,
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B:%, BR, B, B, Bk, B, B2 Rmez

B, BRIIR D,

=R Hi(Alfred Russél] Wallace 1823-1915)

TN, s b S0k 0B TR, R
WA DA, Rt I, R, — A
A G L Y O 2 BT BT 0, SR T, 35
ﬂi@%?ﬁ[@?ﬁj%%ﬂ (Travels on the Amazon and
Rio Negro), j— AT.Z 4 M ,— AT E— AN
&, B AR IRE B HF A ML TR 2 305 3
RERE, SR e — AR IVAE T ENAT 205 S BB 38 (The
Maliy Archipelage)sfr, SH§, HRABHIAEIZH
W~ AEAGRFNT, Z28EHEE (althus
1706-1834) A K5, 425 :[ A FI DAL RRIKTTR S8, X
WISV GTIR N, A R 2 P, AT
B BRI ZIE, 0, SRR B
BU— AT L — TR 2T AR
WAL 2B b AR, A, k-
B (2 AR RS H T R LR R,

—



TAE R 2 B

RM—AL—%, REEERERES—E A
E],ﬁ&iﬁw%@gﬁwﬁg(()omributions to the Theory
of Natural Selection) , s 4 A A2 A ZERBIR
125, S IR PRILEGR ISR 2 4
FUR  We4e, BB R R IEAR (Soxual Selection K
Z—M5)i, TR I M (Darwinism)
BRI A 2K, B KBRS,
YO1E 3, RN 1B 30, WA Z 3 k2, B
AL

RICE R, R At JOERITE , B 2R,
— AAZ A SR B LR e, AR
DR AR 5 — ALO 4, SR AR LIS — K2
AL, |

m‘i_fgi_':f:‘{__%(ﬁvrbart Spencer 1820-1903)

IREEIEN, SRS EN S, DY
S8 ST S 2 B, DL B SRR
T, O, BRE, Aok, AR, 8 -k
B, B B TR — A — 4, B, DRAEl,
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OB Tomom ok

B2

SR Y, AL 5 R — 3, MR — A A
B AR, BT SRR 205, LRORRK
WA — NEE B, B IER, ~ASNSEEEE
Bt (Synthetic Philosophy), 7 ¥4, IR, A
B RLEAR I, A, IR AT ORI L E K
B TRIRTR MR W Z B KT, SRS
22 I SR T B E R KR 5L, e 5 TS A 47 )
$t(Survival of the Tittest) B E :TRIBAR, MR
AR SRIER B le— Z BT KB Z B R 3
%, RIBZH, BAHSRZ I LY k2585,
RGBS, BB, WA EZRERES, R
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