B E 2R B

TS+ DR A



w E 2

#

HEgEER

B
B oo o#

e

#

w

-+ 1




The Foundations cof Science
Commercial Press, Limited

All rights reserved

k<
-
3
)
5 N = | R <] ;
# T o =
o i 1%}4'
W Jir BF o HK o !
Jis] F
E
Rl ]
144 fi
A 5
i !‘s" 7
ik
gy

c




1 ZHRE o aveerrannas et et e i
__ %M&ﬂ& ..................................................................... B
Z_ &._%ﬂ% ................................. IR R L T T TR T R nil
B OB e rerraa erinrneeieens e ere e e oo E
B8

E%xﬂﬂﬁm&mgﬁ ..................... S N He

TR R B R oo e e LR



LN 2

S TR
& @ B

B EEEEN sclence ERE K scientia @ scire N@EEMBHS
o R FBEKDE | SHEENFENH<AEEmaNRE
R NEEHER FELDERN GNP D S 2T # (Physical Sci-
osom,va I T & (Biological Science) DEE & (Psychological m&mzﬁww
S FeINE ésﬁa& ER~® Natura SENKEELSH
RESH IS TERERCHNE S EHERS o SEF HSTH TR
ﬁ&%ﬁ@jﬁ@xHLEm*g@wﬂ&%%cmﬁgnum%ﬁﬁx B



fzaﬁﬁﬁmzaxﬁlummﬁﬁﬁﬁm%zzgm#A& F 1
SHEERNENERES

%mﬂ@z,$ﬁlez%£z#% cEETE NERREKTT BE
| SHEENDERESBTEN<EKERE K15 HIRTENER
%EZ*@%E&%??L@:%4@ﬁ&tk%§#@%%
EHERENEE N RENEEENECEMNS BT HEHSTH S
| EFRSSSREE | EXECHNSFER KBRS 0T HEY
S E R NE%Y mﬁﬁ%%ﬁﬁ@ﬂxzwmm
ERENNEETHEEE | RECN SETHULHETHRIAIBE
B ENTSrE kR S aRdRRe s R reg s S e
ﬁm&%@@zmmmmmw&mxwwﬁﬂ¢zﬁecﬂ$z&wﬁﬁ
BE R NERO - EERSNEN



i &2

¥ 8 R e feu W e

#OIFHNEX CUH IS RBRF S0P TH SN N R EL
RENEX EHRM<ERRENLEEY | AREEH T KR
W T RERES) | ENERK | METH NEEHNEDIRTHE
B<EHTHNEHK
XRUESKYNEHRE VOREF XE e BN FNEER
EEANERIEROBNN DL S E ZONSHHR

RU<FBEER (Newton) EERCERE
8 (Maxwell) REN G B ROEN € 2% R ok =
NQ@EG 0T NIEH D@ NEE s & m e
21 QBEHRAONEERIENH R QB HE ~
RE




-

i

SEEESROCS B Hirg @ ¢ RS MO@-oH 8N e |
FEHEERNKEZR L ESF I HEF R BB HONEE
CEEF NgOS

B N SF R AE ) B NE ¢ R DRI R KA R AR AR
FENBEIERERESE XERr KR xS b r T R EY
RS EFEgEd RNt EeEs pRd s d sdwd vdug

NERLHERPNQECEESN [ NE R FL 5 CR<USHE R
NHERS

HRXEIESFUS NARCEER | RECHEE | RESCEDE
REZESME < EO@ENEBEENKERSHR S AL Ea RS
REHEEHEEER

T HCESH TESHEEEF NUOERRWES DR ESIE



HEHE S SR M HES EH e RESRIDIFTE-OR T R B
BT R EERN<<HCORNEESR S R mENTHE M
SORCHEA N ERSEHSTH F NHER S S EHH R
ESRUF ERNREFEEH R R oS THNCE

DORFE<ERAXEERE T BEEE | @S E0<O0% SN
LERIES IR E<IETHR

W E N RO I@ B R B R S NEE £ T 5B KR E
QHINHESPENERFSE fuR QRIS DER E SR EY
B el QO RSSO OE ERT S BN H S <
BNOERRAKEE | BUENKSHEHL S oER

EEiy | DHSERENERXCE TN EHRE QRS aY
WARIE 4N S K BN H N B AT R KB |°



BRI < 0 e a9 eR
racFEs adsErNSreEf noERENE NeEHEE
£ | S SN RSO U E R <R NS S K R TR
REWHENFEHREDE S HET SR UER FREEREEHE<
NEHT | SERNETR SHRNBRGDELSSRECE XR XEH
NEILEWTHE DEE | OERM<EREEE | OREE<NE
BoEEREOER | Fre s

NERSRED %ﬁa@@mgﬂz%amﬁﬁﬁu@zgmzwa
ESERSENesmie gy el

KEBEGSNEN QLS SERNKEES (KB IEERE
EMEU<a2NSNSErqrdIoRaROE I &g ey
BOOGEEXEEERE




zZ &

WO R DRI E I NEKE R | 1S i e
o B B N R SIS 0B Qi) = 2 B I ¢ S i N R E N B o
R 2oRET HFNEEEEERRCHENENKE RS

1 SEzs

< NBEELED BN IR R RN R QR
RENEH RS KR SN DB H 3 BER<<OIR
SRHRBENS BREXLFIRXER< TRHREC JRRERN
EUE<EHERLEXEES R REENSERRENKREERLER
(Archimedes of Syracuse) ERUKEE#HE Im+ 3 FRES ST
o+ | RERUCE FERES S H+$EB QY (Buclid) HENS
FERIC R FRR BT NE R 5




¥ ERdsHgarg A NS SRS P NEERERENER |
2 EENE LSRN R | SR NE RN | 26
HAE U EEENNE R SRS NN ELS TELE
H<EBERENES RERES | S0 B 05 EENE®
ECEEREAUERGUrE SR EEEH | KBRER<KE #E
BK
mm&&zaﬁﬂﬁwﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂaa@ﬁmﬂ@$%mi
HREKEETROFESNEHSRER S ERCREE KB RSEER
KR |
HI<4 O HEEEEENE | EEF BTSN e nEerE
2 o R B R T RS EE - NA RN QR ERRNEZ EHERE D

x.



L S

RN B RTHER
ERREEESNE IS IR R NEECE NN R O ER QD
D [ 2 S8 S AN N 42 30 0 B B A3 e D N
-7 |

W.,IWNZ&E% ~T%%W%%ﬁxﬁmﬁ%%ﬁ%& (Leonardo da Vinel
| EHEH | H 2% XEsFEERK (Simon Stevin of Bruges) |
HER &M | €110%) SBErTRNEREERENRE DNELE
SEHEENES4ERMDNE EE NS AR ENFERERN
JpwaeE e SR HE RO BHERRER <
RIS R K CR RE SRS AT SR B gL e
MNHESREBEKEEHNRE (Aristotle) N ENE ST iR i
KK ERR-RER - BRE NS QBRI Sk N




2 /.

BT ESHT K (Gulileo Galilio | HCEIEW | 471 14 IWIKS 8
RS KRR O NG N B SR G RN EN - EE s RS
NEELEEFERENEN

i $E SR T e BN S @S NE R - S R el
LRHEGENEENQ | 2F | SELOER - SHERSNERERN
WREEH SN =ML EL#uSEE IS oEENENY-BRESN ]
HENRESE SR VE -85 SN B - o BN BNYTRES
EeERHE VEFEKEENEREE S $ RS BERHERY
R EEE EERQEANTS

KRR B R %ﬁﬁk&ﬁﬁ%%ﬁ&@&ﬂ&um&aaw
NEFEER-IRSEr XN S SRS N EEN RS R R

RRESEGSMERE NELCe SRR L ENRRERERE | D

10



&

L]

L

_@ﬁ@@mﬂzﬂ@@nm%
s el X SRR | B | SNER
XL AP SRR ENUERENEES Tﬂﬁmm%wﬁ

EEEREEE LT S £ £ &@g%xﬁmmmxﬁﬁ
CSEEENEREE *fﬂm m 9uﬁ%nmwﬁaﬁx o

1 0
w%ﬁaﬁﬁ@ i@?ﬁwﬁa

BICEH NS € O S EEXTE RS E IR - 0 R N S K
nmmzrmﬁﬁﬂ%%ﬁﬁﬂ&ﬁﬁt@m@@Zﬁ@%%%%mﬁ@
ﬁaaﬁ?hﬁuﬁﬁ@aaﬁ&ﬁgmazﬁﬁ%%ﬁggm@mﬁx

 HRSEEEE R ERE |

1



=

g
A

oy
Bl

e
Y

}'\L‘*\_.'. 1
IR
=X | =R
= T T A=

=

|
g
(154 e
Ri LA
. 4.

e TRy
D e e W E B

=i

3 r\\ -
T N
=

e

X
£ =
-

DR R E

ait
[a]

ik >

TN S R G Tk
SF G O RS WSS TG
N

om F a
AT T

o

m)
K
B
H
prd
A
Fifi
o1

By,

1E
F
s
5
£
7}3
K
i
(%]
%o
uin

i

N

pod

PaRAub:

—[;E y
%
il
A1
z
#if

4

<3

EEEHE

A
¥
1
HE

A+

%

Lo

f)

i,

ol

4

I
w

bl s

4]
in
b4

X

m
K

i i'l
4
(i
)
¥,

5
by,

1

, 1%

Z
71,
e
BX,
[

A



O S N B R R R R R < IR T X 2 e TR
NEZPNREENALR BN LS YHE R AN BNEN A B R E
REEFHOERCRXHEH e R e RrT s
HABENBN M |

Ko A WNE TR CEC QTR RN EREEN | SEREEE
ERRNEEREN

RENABELRE IS T ENERERR | RETRRFNE RS
| BER SR E LN E HR IR TR SN E
e dE KHUE HEL il S e R EENERESIER

REGERSSD | SYERALNESERBNECCRN 2B E R

o MEHSERSREE SN ENERENE EEEEESRNEY
o CERRERSIr<RBUNEEHEEEERCE | REX | g=ag °



3008 0 8 0 1 TRD 1S AR R O 0 AR ST K B N8t B QAU IR S TR

N RNeRE

ERESSSES EEEEERN | SNERNEREK K B i<
ﬁ%ﬂ%ﬁ#@@x%za7m@mﬁﬁmﬂﬁﬂﬁzmgmﬁgamm
" mECEsEne | RENEERESS

BEKE (Isaac Newton [4{EIT1E®M | VI[VE) RECE K%
| UK R TR EE TR E BEHEN EXS L NREITEEK
R P HEE NKR SRS D @ ORDR RN BE NS E R KRN
M-I R KERERZE (Tycho Brahe | HEXKE W | 40 | &
BEuNES BEEETLNQRERFEEF Johu Keplor | Y | &
B 1 KNOE) BREMS m@EoRENERERIEL NUERFERER
KRTHEINSET NSELSERE KRR ESS bR EER &




e i 2 R

& FH VCRTNRERHNIEKES
XEINETVEIXKIEGERSEEENRRZRRERLMLR
RENETNEEETRNEEKESEE S s ead gindiRE <
LG BREK RS EENBERE ERETNKEREF R ERETR
i

GER A SERr K S EEN NSEErERE RS BES
RREESELE | RNEMNSENSLER VLK | SRKENE
EHEENEXAKICSE TR XX STENKREE SN DR
BE *
HENERIOIERRERTEF Vool KRB SR ERE
K ERAEOR (Principin) | 8% | KV En e meiN ooy
[N

ol
-t



=
&
®

BRIEHERCHK RS FNTREEREENRGE HE LB OE
T | ﬁ%s%@&g%z&%%f%ﬁﬁ&ﬁ%@%%ﬁ@ﬁmﬁ
HEEEE S NS RERSNE DEEoE NERE | SRR T B EEE
M RNELE B S AR R E A NEUE AR R EETHN
RADEECRUEr LS NEENEE 2 BB AN SER
A R R T S A D < B B N B K N
RRLELEELS

FRIVET DKL I NRENEE RN

H<BH¢CESENRE L SCEESD | QUE | SEEYEAE
ENHHEFEEE NSEEREEIFNEE

BEEHONS EERE S HRE RS RE NR R i E i
KENRREE



2 B

w%HM£%
KRS NN EEE RS NGNS SH RS NEHERENER

et i pigge
S -2 i 8 nuii!s\.
EHLEN = gy

ERF RRENERS R <0 ERH SR ERNEGS
HELERUEREENIEN TR | BENEEEKiey s N
@gmAzmﬁ mﬁAz%@MmmAw%% N E NS ER<E K
HENPHO s HERERENS | HEERE - RNSEFNERN
~xﬁ4mmm

8 NE G R0 E NI R f m o KK RGNS ERE
ﬁ&gw%MZﬁ@4¢zﬁwmwmﬁwrzmupﬁm@afﬁmﬁ
B ENEEETHE NBAE SRS

ity
=iy

&
i

!
ik
Pk
ﬂi



zAmﬁ*mmmaﬁ%ﬁzﬁmﬁ%ﬁ¥m§Awﬁnmﬁ¢ﬂz_ -
A #rEdoRRENERSGELCN

@maammﬁﬁwxﬁxﬁdﬁmﬁﬁmamﬁﬁxxﬁﬁx&m%.
HNEE | EXE | ERHRHETSrER R ECLHEES

HENLER L EECLHEENRE ZRE R EENRERERINEL
B M

KECEEN | BERIRIEIREPNEE ZERFELURE K
HESNEESCYBCESSEERENAROREREENR (88
ENEE BEXEZNELEREEEENTEENNSDRK

RECEER<ERR<EdREEE T | Wiy

R i B BN K R R A YD BRI KB B 2B R
«



BERE | ERIBOXRNBES Eu xRt EESRIEN AR E
NARN B 8 A NI R %%%Z.ﬂmuﬁiz.ﬁ%ﬁﬁﬁﬁﬁﬁﬁ
Klﬂﬁ T

N =5 W x EHEI P8

HERINEESERERE NEHLLE]

o x B =B < S 2 B

i
gRENEpa—

CRRIx (EEH?
B HZEH = e

m 7%mzmﬁ&@%ﬁ%ﬁzﬁwu%ﬁ%@zwﬁﬁﬁzﬁﬁm%wﬁ
; EEERLEEE T NG ERF L NETEBERES
RENRUERKERT RN NGRS S QR ERRNERDER |

L



"

BEHLRERRICER L ENREN D RED SENEFARDE
M-ESE S M H R EFin D S i N 8 2
LEFENESTER B | BNESTrR R ERQREMETLR
WESEEMESREENHEmSarInie | REEPNE X Dar
KiE (Leucippus and Democritus) W%H%gﬁZ%ﬂﬁﬁﬁE%ﬁ?
NKLEEERGENEZSTRENES

CHEH P E BN EENNEENEE SRR RE RN SR
umomﬁlu..nuk R E MW (Lucretius) &&= ﬁﬁﬂmﬂ/‘ﬁnﬁﬂm@m.&
ERERFRERDNGEELLBRBLENBRETARSRBE
K4 | B DI XERERREYREEEEH N EE B WS -
R ARNKGEREHE SR KBS oK PEREMETONREEELY
B4 X N R




AN S 10 0T S E NS S 2 LN R R s St | 49
NRECHRTRERTBOREN S | FHESCEFRNEE LT
=3

| ROR K EEEES (John Dalton | Ve | <EEY) &
o B RN I Bt NIE QL NE T E B R EQ NRES S 0§
ok NS B B R R B S B R NBTH c EHRRER
M EIE R B SR 0 N B R R N

TR F O NS R R RN B NS s N
NeEEEEE BRI NEuREdnaasr s sunie
NEb SR H Qs

R SEHESASRETEU. P.Joule | < | Rikl | R 28)
| REOHM | (INOUBHHMEKSHREEE NS HE R oy EDH |5



& B Royle | 11041 | LR | ) REFELNREENERRINEGR
N EERNESeE RNEERS REREREBEREREER<NE

b
i

BRERE (Black | 911 EH | VRR2%) ¥ SRS NG (25
NEEFSNRN B IEH ORI ERERELEENERD) B4
PR | BN TR N N S R NI R R

KB DO RES B E (Count Rumford | 1§ | < | B8
ERNERS<BERNFKE Sir Humphry Davy | YILEM | 1]
RY) REREHEDEHNEF SHBRRT ERBERINEEHERN
ERERNE
EREEENESR RS BB R EH NS e NEZE
EREREEENRHEERREES NESF SR ERRERI 2ER
HEEREERVNRERHLNE | BB QCEERE NRi L&

=1
[~



BHRINK-SHEEKES S RARERN | K- NQ T wn
BEEEKNRESENLHEEEEREMNE R BREEH - NROXL@
N | S X EEERRENRRECERER SRS
RN RUERENBRBEETE RS TN FRE DG ERERORE
NEEREES LB os REANEEERED R TR NEEC NG
KEREENGE SR F SO0 UNESF TN | B« KT %
B SEEREENEN<ENFESNEESERENKIENSE S8
EH<KNERTENES | RNRS-EES PREEENITTRBE
REERFECHELEVFERTereRsEc g xR IRRE
o @*zam%ﬁﬁm%@ﬂ%%¢ﬁ&%&&ﬁm%m%M%%ﬁmnm
4 REARHRRESKELERDGEERRS T E K TRE
G RO SRR NS S R R N |©



B RENEREEDEHNE 00 QRO E NS RERE NE R
R afmNRESNEHENE ST | EECRNSESBRES KRR
EREZBNEKEK BREEFEC NS RE | SRSTHmaR
LERaRSD
WEEK (Huygens | 1124 H | KR E) RENEDTEE TSN
FIE (Young | VY& | 1128 XEHEE S (Frosnel |
RREH | K119E) ¢EEEYRBNRESERREECSE | g
NEEREEERBENN SR BB ERAEENEN | GVERE
DENERELRH PN QS EEE R TIRE NS F LN RE KRG
& |
R NE PR SRS RENEEERFEENE r SR EmEY
NEEENESES LS RESENS



ey 2 H

R NEEDHE DR EES T O B RN RIS | B

EFFHEENH R CRHSENISRRENSE IR HE R RYEF

M%uk_%uﬁﬂﬁﬂ@%ﬁﬁ@ﬁ =E

RE<INEXEE | &ﬁﬁ&ﬁ%%f%ﬁﬁk%ﬁ%ﬁZ%%%ﬁ@

T (Sir George Stokes | & | &1 | RONEY) &ERNERESS
RIEE Bunsen | & | | §H | KRR E) BT RE REER (Kirch-
hoff | 1B &M | R RE) HESENESNHRIX-NEDgE
SRELELEUSERUSEENS eREK-IZ RN HRERanE
FRRELEY | ERCFSNET IS DE XX ERERE L EEON
ST Ty R e ] y
THERRRER NI LTS+ R H R NER EERDQEN
FRSEHONERCOEHRUFLERR NS

]



N ETRR AR E D NFEEE R N RE®
NERF<E RN EL I RRENE < HFRENENEER YR
B NIE DB R B R N BN R £ RER SN
HEHNRETTERS

FRAPHENNATRE D REEP<EER (Volta | VEEH |
R34 REESmaNSmHEERER

PELERER LR RNAYSNES P ENREREENEC BF
E#EEH (Faraday | YR | §# | KLV E MBS triH w8
NEE W
ERRWELFIRNMNRRSEEREEN QW NS S NEZRE
BROEEEE (Clerk-Maxwell | 1 | #1 | K VR8) SNV BRGH

w REEELHFEROEN 0 N HRERE D REREER IR |



Z 3

EHREBNSEFE UEDRESEENYESHBEES
LERSUWEBRNE ELRENY [+ LHERK (Hertz | K1
ﬁﬁﬂAnwmvmajuwﬁzﬁﬁzmuﬁﬁﬁmaﬁgﬁﬁ%ﬁ

CERE
PECYRLER< LI HEERENSOESERE | KER S
ERECRPRSHIPREENERNLESR Sk eR N arE

HKREEEN IR RENREEREE BRNLRRey

REHE S SEERENTEE DAL S BEANRF EXNRDN K

B
}I

EEZSEHREEDT (Arrhenivg) BERIHSREZEINS L1
BENRPORLR LR INEEREE RO H S NESRETY
EREEEHESEEURSNSSCNEREKEE @ NERELR



i

KR
%uﬂmﬁ¢ﬁ%@m%ﬁﬁwﬁgﬁ@@x@akm%nm@%@w
R | AR ERE AN E R REEE S NE S OERERELRSE
B (Rintgen) RRENREEHEFNK RS )
RERLO LS R TR EFARKOUER ELF RS RELR
FERTRRE K REDIE S BB NE K R BE RS ¥ (Sir J.
J. Thomson) ErExsspime(msd | | it
WRM+EFHEENRETESEN SR CEF R US S NG E
E&Q#F QRS ERexEingN | SR LESEENHE
ES ,
REERE SR et S EHEEC S RENELESRERNG
N AT N i TR E REE R NS HEEL S R g

8



B8 N R M- NS L e 5

FEKE S NREE X LS S RO E R oS HERT
RHPE (Beoquerel) NEERBTETANSETRNLEXHESK
BREEESNESS

HEREK < (M. and Mme. Curie) RETNECHK D SQHNMCE R
REFETHEBCISREK T ERENEEN DT

BRES KEReH) BRI ERHFR2NEND su ~ s RERS
B RALEYREPRPENT NERKBENS DR H T 5 DR
548 WE FEE L NEEEEe RERRNY<SRE S AR UENRREE
FOUPEERREINESERERKE ~ RS EELRYEE
FRESEECLEBSERINE SRBERRENE FRENRE
¥ B EQRRLEQ X EERERRE Rutherford and Sody) N@gE |¥

x 2



M

l

NADE RE SO oL R %x*mﬁwmiﬁﬁﬁ%@mzm

sERFERrsEue j&%ﬁﬁ@%ﬁ@ﬁ%w@ﬁﬁm&
RAes N ﬁ%ﬁ&?zﬁzﬁ MR K EEENEES C T
R. Wilson) 42 %ﬁa%%zﬁ$ﬁNaﬁﬁ¢@mﬁxm%&¢zﬁ&%

B RENSHEHE NS PR

’i

BE DRSO EHN G BT R R &B%%*Zﬁ FFSE N

i@ IRE | HEHEAR

%

GERHEDESE | BEKLR | W
g

FREEE | ER<EEELENN SgeeysEs e vE

ﬁﬂzmmm%mwﬁﬁfmAAgxaJ;:a§§¢@aﬁ$mxﬁ



HE R R RXEEFRES L VTR NEERSEEDeR NS
HRERE T ERE G ENEERRRHNEEEERS LN ENRES
ENK2EE S

ERENSTE WS L EE¥a R B pd nerer $EES

P SrERE R ERE SRR REENRNRERELERE
NN ER SRR NN K

IR D<A EERL AN QNS HEE DR EINEEREE
REEEE XX KEDE S ESTEME XN KR

mﬁmw%mz%4%%@@maﬁzanﬁamx&%mmxﬁu%
BKDEENEECHETHNTELERN EEERENEE 2 KO
#5%mmarﬁaz@z BRI DR R S

ESK | SRUNEELENRXKEOS | SERREReaEee |7



B MRERFCSESNSISUERFEREENSSS HEFENE g
IR s

HERHNBFEBUCES S ESNS EEReFRNEENESR
EERBFKEYUET HRBEKER
BEENRERE REN<SNEUH KL RRENRLG ! [ ERRE
HNEo

REHKEEH PR RE G S ECEENC S Ra K E
.ﬂmg?gamﬁmmmufﬁ | & (School of Hippocrates, 450 B. Ovﬁ)ﬁ bds:2}
R

<EEEHSHLERL NI L EELEKEETR (Alexandria) @

ll||l R ]

EEILFE i #Re HER SR TR E S O E R R NE S




HESSFENBRIWESS

|

__i_..

)
P-4
3

™ N\
W

(fosrmyy mvrIpy) REBE
T (snueo)) REEE R+ BN | HEREMER

o
=3

B

ER BN

PMH

[P
ey

TR

(uovey a0 ‘sToUBIL)

SRS PR B R RN

ERER

T

B

R it L

o

)

-

PuB 1oUL\ BpP opavuos]) O FES RS REER

RREEE

b

-

>
Al

SN > b R



¥ mE@RREKER (Camerarius | OO | 14-VE ) bR

R

Ly

NEWNEEEW (Linnaeus | DON &4 | kt\m.vﬁm@ﬁﬁwm
SRS 4 RESHQICE X TERE (Pliny) NESEHF1+THR
PRI NS SR N< N RER K S E 2 (Marco Polo) S
ROERIERESRNSES QRS TE R 2urR e NESES T
mEEg

FYHREF CESENEERREL K cEEEr S kS IEEY
MR

KHEE N BLEHETROE NS # L 2 PRER (Hatton | 4
HEH | YRVEISHDE | &8 (| - Vo<t gmaN
mmﬁmxmﬁﬁxwzmﬁm&a%:_tnzxﬁﬁﬂxﬂﬁvmﬁ
B BEELRA< SN D NS SR OSSR S NRD




&

iﬁﬁﬁﬁﬁﬁt*ﬁﬁﬁ QZ@KT%%@%%E@%&L&K&
REARLERRERLERE EERKENEEEXRNESRER
ERCEESEN AR IR ERENERR

BER (Lamarck | YEEHW | <14 SEELENESE 0L
EEELEE m4&@@wx%ﬁ&mx%%ﬁﬁﬁmmx%ﬁﬁ%ﬁm%w
ERE R EERE T g $NEREXSN S TERRS

W ] IS+ R R HER (Charles Darwin | R OREH | 2
1% ATEREBEESRTE (Alfred Russel Wallace | Z1[1184)
PERENH CAERKASRENTHEENSENERDEEY | 4
BEHEE Qe EKENTERHS PEL SR IREKESNR S

“ ﬁif%ﬁf%ﬁ@ﬁi%ﬁ%ﬁz&m%a%fﬁz@%&x%wﬁm‘

P~ i o~

MERER T EE - ETEHKBNENR HRE N - R ERNKEH Y



%

Ji

L 4

EHHRAK BRLERTH | ENK SR E<TLLELLBWEH |,
ERLELRESR ESRKEDRYE | frsuning | EREK
B LENER<FNREERE R DERe<EERRERE S
BHRUN RN RS NS BEDRR - X EEE | £8K
HEREMNELK D HENT IR+ F o< iR+ RENE SRy
HRRAN TS DEER< NEX RS
KENRE<EEN 2 FRONQ oI # 1 oSN KHENR
ﬂ%@%ﬂ%@&g (Sir Francis Galton | =t1}11## | R
|| #) dmizgmy n
HERERERERNECHEE 6. T. Mendel | 111§ | KB
) RERENRRENSEKERHEHNAN WS eI NE R
B N B e e B NN QR




=
NHES

AL of
P S
A i

-E\ !

s 25 -\"g
o vy

N ey

Ay ooy

o

N
/{\ r?g ® _/Ti:

Jiiag

..f

Gp

5l
-1

H1 AR

o \1..;_,&%

g
Tl T e
““‘xm‘,f.:u: § -
T —

ToEN
ke ™ T
R
EE

gt

AIFE

¢ R
g
1;%::2%

%
NERE

¢ A v
%EH 4 Y ?‘?i
i B U
#H, F M

e

@mﬁ%ﬁﬁN@ﬁ



FRERNERS | REL It

i —FES
] | T
B SURUA 6 WS SURAT A o
~ _ T _
¥ WORSURHGEINA  WOEATEENS RS

KICEEE R E I I FE MR SN B B SR
EMSUBRESNE BRI
i&Zﬁ%ﬁ;M I R

EEESERZN< @ﬁk,w ?%z%%m@ﬂaw
HEHSH I REFSHEE SRS KERN
FENEN<US REEERENSNUEEIES R EKDNE RIS



8®_M_

]
%

ﬁ%%b%ﬁﬁz%%ﬁﬁ%ﬂt@%&ﬂw%uﬁmﬁxﬁ%
SHESNEREFEAR S oK -ERORRERANE KL ES §
H SIS RS NEE XN FHI < RIEERR | i+ §
I (Sehwann | & | Q8% | K< 114 SRERHEREHENR | g8
HEHHUEHS RS NESHBHRES

] RO BB (Pastour | 11118 | KRR 8) BEH
ENERUEDE NS SELPLH LR E D R MY ST EER
e oy EE<E E Y ENEH REDERBHENZ< Dok o
| REEERSE 9N | B d RS REERE (Bichnor) E R S®

IENEEEEEEEE SRR I

BHHEE T B S SHIHE NSRBI R NES | R
SRBETEE (Loversn) MM RN EFHR | BRYSHEELR




¥ <KEEHHSNEURERSERTEN FHELHETE BR<LEH |2
.J RESNQR<EHEHH | = Im2 5 B X TEE (Ross and Manson)
, B S AREE BNES S HN R HENRE SR 2 Sy
ARPPK
B EEREeNE ﬁ%%&@%&%mﬁzxmﬁm
BN EoEoREREgNNESsRadasyas
@@ﬁZ@ﬁm@ﬁy%ﬁx
SIMESN B NSRESNERZEHENGBEEE NN & Hid
RELR R AL IKEHERRN | SRFRE |
TEE | xR | srduHNnEeredsag sl rey
BR | SEEHRELs BNI<ESSSRERRS
T N R RN S B T R Rt E e I o gt



W
K 2z
bi

1o S
% H

e Gn

AL W8
- 9 ik,
fif{}; Py

(]

&
F
=
o
ey
fra]
25
7

¥, B 0 ke 1A 53
i 3 &
st . Jls T
M g X B
£ ik Z ¥,
%/. v W H T
pa e B

:

—n
fre

AN EERHEBHFR
NEE
R E
r“ >
s

%’ s =% ﬂ KM’
4R A, BR. A B
R,

=h
3oy

+EDE+0E
3
(1] = | BBt | wesry prop SN

==
B

BENRRE
-

o
e=x]
o~
A il
Pty
i (H



I%%W%ﬂﬂ?;%?a_mﬁ5$¥iiwuﬁ¢ﬁﬂmmA£§:
CROBH | DHE§) SUHS | ENIEREEELENNERHS
RN 4 T SUHE BN QORI Bt E NSRS L8
FEEns

& | =il R EHEE (Wohler | ROO&H | << 114) TR
IS E R IR | R ER 4 SRR R < (Fishor and Tafel)
BE B R SR

E£HESHE NSHE E i Qa0 @ Ry SE VRSN &
ERRESS ENQE RUEEAKNESENR SRS

&%ﬂt%@Zﬁmﬁmﬂﬁ%ki%Z%%ﬁﬁ%%ﬂ%%%Z%%

ﬁﬁzwia%ngzémxﬁuwizwﬁ&ﬁﬁz%wm%wzﬁ
B | RS MROdE = HE S EE S NEERESSENE

g



Ly
it

o,

3
Zh
R4

b bl O I Ve T STR L S AL LT DN s e
ﬁ ?“‘TEA § :%%&%%ﬁ :,“? i (!J”}”‘ ﬁ f;%*?%g ?\ q**: N

]

A%
{

i
N

N

TEPE

? A3

NDENREE
£

HoDERSIRERSDIY

N T B = B B N B



LHE
RE

[,
R
&

fatd
fa)
[

. r\l N L3 e,
i, (N S e T
i )
B
R

gk
R o
Ly Hg
iy il
pe e
A

i =
T e W
:
o B o R S e T o
SRHEEIEDRTES
S

Aj‘c; ‘:t
1w

s

1,

j
nl S ples
>HE EED

=i

S

\.,
g

booy 3 N
x;\-;:ﬁ‘;
=R

S\l TED e B N M
SHESEE)
S

TN BB A

o

AR

TRk

7 e

&=

s

Fcpiicmal
2

-

S HFNRE TN

BN EFRENEH S
i%

o

~

RN

bty i
made
Vi TR

;&4 Pl el

T =l T

pa ey

%E&
=

3

o7

i

o
=

EES >0
Wg.&}?{gﬁ-N bt

| ok oy SFE
ot

fygend
=3
u% T S e

ET
4

oM
=5

o
E 1

qwz
egitde
N T
PEE

1

3
k3]
s

M
N
P

BN
et

&8
&
L]

N TR

Vhﬂ,.
L N H
55




%E B

o

45

mw [

g

S

T

b N
o ER

1o

B

NERENGE

-

A

24

NED

v &
P

-

BN

foles

L

TLEL T L i TR e O RN e Tl Bl VL B

F LM EHEERER I EET
bs g

2

~

[CEa P

Ur

BNDINE

;\‘i £

g

~

3o BT
brd

BN

=
o
-

Fll S

P




H_3x 5 R

ERF RRER [ DEQNOLHE CERSREER (Horing) BN
ST @R I ERXEEB 8K (Young and Helwholtr) B
R QR %GR | Bsdeues

LazAﬁﬂﬁ@&ﬁezm%@zwAﬁzﬂ%m@ 2 RER R
DRELREDENPNEXNREERE

B R0 B R ERICE A NE B e N e < NE @
ENESSRENBORERCERERNS

MR NS EEEERE R RS R 08 85 08 BN
ERBRH< Bieaias

RN RO IE R E R NREREEEE NEYK R s ER
ERBHESD

RN R < o N 2 1 o B M R 5 R TE N 2 Y ) A e Wi



47

+ T TSN

ﬁ Yy

§ ol
1
— JJ
B &
Ml uE
W, m,
| IN
it
2= i
1,
%’? i
.
iz
Woi%,
ER

g

-

o

SERNESAS

Lo
-
T

WE O

-

-

-

e pR

AL,
i
il

5,

41
S
i
A~
2
i
#,
il
i

I

RBREITHBRHSEBN BEREN

- - 3

MHEITIA RS NP ERE TS ITNHMRNN

©

~»

ERENBENNEEENEE

1 aedd,
by

B

o

i | DEIENGBEREAEUE B AT

© .

SERENNE

-

-

a



BT N o i R B 0 0 A B N R S
WS R RS m
BENSNENDLEHEAPEIT SRRV +H RS TieRE
ARG SRR { R RN ENY RN aEEER
BRN< T SR SRR SRR

ENE % NHRENS<KE R E R RGN E ST ERENAER
HERSrIgorms | FREREgane S dnne | Bk
HRRHE << EENE R ERE RREL S
a&mmaﬁﬁjum%ﬂz SR E R EHEE R NERE e
A EE R K IE S < A N R 8 N T 2 N i o
SR EEENE RS TR BEEANS OFE Kant | V11T 5 M
| ROB ) ESHRIAKE<ERINLESN T BRTE Enmdg



N
T S
=R
= v

o

IS
;i
(S EONRAEE;

3

4
]

N EER

IEEC B J N> >
=

P43
HRIRE

ST R N
ot

S

e
FEER)

1Y

NI N

(4

BT
E8 I R B

-

&

i3]

Fill

i ’

L=

iy

I'P ,

sh

%

nrﬁ

55

i3

(ol

%ﬁéwﬁglww%m

F 5

=1

o

FE

psle:d

o
(S vt

~

-

Fibe P

hal: o

EENEE | BRIREES

~

<

SR BND RN B EN N B E B N
ERE BT BRE DR DM BIARSR IR s

piis

=}

-

-

-



B ®

B X

BB <HNE RS EE S 0% NER REE S NE R SR SIE
T REERO ST EN B E< B r N R K E e YR HERE
FESEERERRRLEN

| < NN E HE ik ie < < N EE B o R NRG R e
< < N 0 i ) (R
umxszQW%kﬂw%ﬂmmﬁmwwﬁxg¢ FEEBRRE
| T

T Lok BENSEEECEENLENRERRESRE | #EKE

¢@_ SeE HEE K EBERETNWBNE KNS RS
SR EEAREnANEI EER BN EEERES
DF Y | FEEHEUELL YT | LEHEURCLESRRE ST
LU HHE R NS BRREE N

50



rﬁ
2R o
En

¥ 3
CEAABSYUESR

,,,,,

Vi
e

i

i,

&‘l

1%

it

Y B
L

Stm%*- 5

>
&7

R
#%

A5
A
L
z

1

i,

f#)
Al

A

::::

i

¥ 3
A
il

, El

i
i
L

sy

2t
i
A7

W )
ng



Mo K%

XL
g%ﬂa%%Avu%wﬂﬁﬁﬁxﬁmwvﬁz%fgu?%mxﬁ
%:?zmﬁm@z%wz&%%ﬁ%ﬁzg%ﬁ%hmﬁz%m &

BE | @oK | CERERENSH<HEFENERNE SR ER

e Lm%m@mﬁ@%ﬁm&mapﬁaﬁf&zmﬁ@ﬁaﬁzw

nmumfaaﬁﬁmgﬁﬁmcqaﬁxwﬁu%aﬁﬁﬁ@ N

rd =) |
BN PR RN E MR K< 5 Rl N NR KR F o

B R e B A e m@&&mﬁmﬁz%ﬁaﬁﬁem¢%2ﬁﬂ&

HERE N, B &b B0 22 8R4 RIS MK
Eﬁ_ﬁﬂﬁmz$¢z&@a§¢zzW%ﬁﬂﬁ%za&&muﬁ



x_2

BEPRFERECH PANDS RENCOBR< NZRETR IR
RENRS
gm:m:ﬁmm&%»%u%mz%nxﬁna@%ﬁmﬁXﬁza
NS SR ISHREET D

I BN B X NI R R B 8 B N

| SEQFEENERENANER<RENLEN< SN NEar ®
SNEIFEREE | BRIKI K INEIERH<O0F KN L N8
2

FE PR E < N B R BUNRE RN BB O HH G oER
DR CERD

LENBEH B UNEE LT @ S S NRE | | L0118
HARIRIRER | & I NS ESCEEH#RTERER R |5



3

i

B2

NE N < i S N s s BB NGB BN HE R SN

@f%%zzmz,mma%z&mxu%&&%xz&mmﬁ%mn%
REKHM< NEEE R E R B SR ioNE M8 HER ENE A
@ HI< 0 L N O R S NS R E<EENT R E
17 00 B s N S EEEE S RNE NEE QRS HR# NRE
R ERERUEHEER BRI B &1 QT NED4Y
RNERERSFNHEILESEECEEN | DR RANEHFNE
EEReEEHNT g
zQHMAﬁrﬁiﬁwaﬁﬁﬁm@,miﬁﬁmZﬁfﬁruéﬁ
EHRNESRE SR EN<ND BESRRENS |
BRCFELE | AEEEH | SRS 1SS ERIKER HERR | HE
FRSEHENE 8-

-]

54



E

AN >HERNRRY |

NEECSHENTI

e,

-

BETFEBMME TR IO

o
¥ oz W
I S LI 11
F i, UK
U, NI
Z Wz
N H O,
A, A
H 5

i

HEIREAERISZENRCECERNEETTHGENSRIE

-

FIHSE BN R
el
&

-

-
»

ERFNERER

R it

~

-

-



-3
=

)

iﬁZﬁ%@@A@ﬁﬁmmMﬁﬁﬁa S ERIREEE SRR
BRI N S G T NN RS E N REG N eI NG K

&uﬁmxwwm&@ ,
HRNEEREH<RES S SRS NREEKMNE QL IE NS
BHI<EEE T TR CEEYE IRNIESEERE [R=RIExH
BN ) A B0 K S e S g6

INRNEE S 8 Y DE N NS ﬁa&%wﬁ%%z@%ﬁ:
RE@RY NKE B B 23 & e
&

H R n%ZW@ﬁ@mx EranEH R EEER ST R
NEHOR B RN S e TR S e
?&%#ﬁﬁﬁmﬁmmﬁaﬁﬁnm%m%

’

-



FHAY | WNRNEIRLDERTH T | UNRNEESCE
NESENST- S NEE | ONREEREES
BRHENEN LD BEICRLENBENSFUNN< Boa e
DNHETEOIREN SRI < RERCHRT DENHEREE Y
PRI FHERCEUNBE RIS D
Hod i E e AN EE DS RANKON G EH R S BT HNEE
FER | EEER | FES eR s
R NE R EERNBE RS H S G TQE R4 SR K i
RELEFTSEKEENAENESHEEHEER | $EE NI
< %ﬁﬁ@ﬁ%%@@ﬁ%%ﬁﬁﬁ%%ﬁ&g%aﬁm%zzaméMz
a SEFgEes

12






L
L]
£

RO

¥
-~

i
s
e

B ¥ pm oo
W
o

o
oy
B

=r
=

BN NSRS

MLEDERRN

{
.

SE R

B

i

sk eloely

=
B | BRSO

B S

v
e
s,

R T R B B E

~

W

EEERROERNT AR HE

253

E4e
i

i
i

&H

Bl 24
{ar

i
A
L0

i
o

A
b
e
i,
A
i,
e

s
§

IR IAE Jeiks-} Y

RS

1
\]

i

Sk 4
i
[

BN EE RN S BB
Tt

-

ERIuRTED



w

B_x ok

ESRET- DT RENUHETC R RN HEL EE<RS
ERENY SEFYNE SRS KRS NER DRSS ol
BRI RAETEE SRRV HECRICNIRE | &

I O S S N R B R S S T A R K S BN E
FEREXCRIRUNBEL - CRED | RRSEFERLRE | K

BEHREESECEIYRNTHE | EERNEKNRER | EEERS
ENEKT | EFRNESEHEELES SERABRRoE R R
NEEY B NE NN PN C RS R SO EE RN EAE
HEDFHEE-

BENFOERERSSESER | E | SR HERENE S B ENE
RAHEHEY | AR R EREERE RO EREE RIRD
FENHECREEN X R EF AR EE AR T IR SR E LY



x 2 B

N SR 1 0 S S B Y B IR B 2 B BB e o ) oy B EE R R S
(Bacon) &R | jauﬂ&qk W oy F # 8 ) (Experiimentuin crusis N TN
MRS EEE<RTERERWCE | Bk | BN EES S
FERERRNERERE | B | SEEREHEE B TEE N0
AEWBESLETRENCERSENEER I | #BEDTHESS
BRERKEHE DTN - %%4mmﬁ@mm%ﬁmm7u@ﬁ
EEohs -

REEESEUSE S OSSN H SRS Er SRR EogE
HEREDY | EEHESSRES YRS IXE TKEERED
Wi | REHECE | EREHESREDRESHE (Boyle'slaw) &
HHENE (Charles' o%v Wﬁwﬁﬁﬁw Abm:a:m?ﬂv EREEHUR

(Graham’s law) B | Noug 5 40 15 H0mnd B e md mﬁﬁﬁié.ﬂ%g

—
=



HEQRE D | FRARTHRCREE CHEE | mgﬁf%&
RIS BRI EE SRS QT SR REE | BREEEH
w@%&ﬁﬂﬁﬂwa&mﬁgﬁ@ﬁﬁmﬁM%ﬁmﬂMﬁaﬂmﬁ%
PEUHSER NN BEELTERKERE [ EEENSwE | T
ﬁ&%ﬁ%@ﬁ%ﬂﬁ@ﬁ@z%%%xﬁ%@mﬁl B E RS
PERENRE | XEF S ERTENHHE SR B ERERT % s
PR M O R G < RN R R G NN
FNENm-Y | BT R e T ﬁé%%%ﬂﬁf%%&%% ido
REERNS KSR oS EREE N IE BN T & SRR
EE T EEE N ARERE D e D e R B SR i o
HRMEE SN | ERKRE RFE 8D RS R HE N K

w &mmnmmTﬁﬁmﬁ&ﬁmﬁMKﬁémmmw%ﬁﬁmmjm@m_

ll ﬂ



<12 AT

FE 2

-

w

THERE

-

gﬁ%@ﬁg;{;g S suotwiedon) MME ST EE R EM

tER

-

——_ vy

-

3 1E,

5

=

DRI A (La0[01g) R

}§§ﬁﬁ$%%

¥

©

A N

iy
U
i:‘l

JL
£
"
a4
]
i3
#H

5,

fi
i
U
A
e
Wi,

13,
e

i
b
3
é’d‘ﬁ
A%
B
£6]
, B
i
1]
.
F ;}F

(15}

fifi.

i

%ﬁﬁﬁ@%@%ﬁ%

“&3

2 R b & B W PG

-

B
% %
"o
£
e Hb

&

re

| Bz %Eu@@ﬁﬁmm@ (;‘ifé'.‘iaiw [Buaajuy)

wE



&

.m./J

.

EHREEECEEE R BRI E KSR ﬁﬁﬁmma=zﬁ$3_4
ERENAN ST SRS NG | BERREE
REBBENFENBET-HEREESHEREONER IS H RN
B IE Bl E RS K2R OB HE RE SRR R EERE
RE BRI ER- T RERE SRR A-4E ENE S RE-E
B BRUSTHENRBR S0 QS R E TR R - LR
EERKEC ORI R AR RS RN QR E R B Y
EE BERE NP NREREN TR E- POE RSN ERER
KESKEKESEL SR | @Rt PN TE S DRReK
SEE | BT HE NEREO N ER SRE Y PR N
RENMES | EREXFEEBE SRR RIS ST Sy
RERKN PN RREERCRNB R N BEE S RERAS R




I T I

g

FENREHEESREDLERAER |
ﬁﬂii%ﬁmgaﬁuﬁmwi@%
HET | ERSRERREE ERETE
FRECRERY | Eﬁ%i%%mi

iR REFEBENEE | 1B

WE | EXESRESETEE
BB SRR ENES
BE (Maxwel) ERERIHTE

Zﬂ filj — ﬁr

et e o | a@ﬁa%@%ﬁﬁgiaﬁmﬁﬁ%m&ﬁ%mﬁ_
B T IR B Ao R RORTE B S R N B SN
SV LY ERTENNRR Y S SR R N R < R
EEEPEECEENECNNTERAITERY | EPYRESE |
WNQICHUTHREVEZEEREEE SN | #E-SHERIE
EEEOOREER IR BHERER
JZﬂmaﬁﬁ%@&ﬁ@%@%ﬁﬁﬁma_Wgﬁﬁa@mﬁwm
SEvEs | EE | EERNES | RECESRCEBIDIRREE |2



F:

x

D RO E BRUBEE LS R SN E fEE SRR
zﬁam%#&%mﬁmgﬁwﬁMﬁﬁyuﬁﬁﬁﬁwwﬁﬁﬁmrﬁ
SERHE XSS SRS S EETRCARE S I8 HR A E DGR
[ §2- #8242 ] (Hypothesisnon fingo) NE T T LR EEEEED
# e BEEE IR T KELTH LN 2L BB TS ik
HERHEIC RNEE Ak NN R B SRR [meRs
MNEE! | | R | WS E SR SR NE RN IR TR
e ﬁ%ﬁﬁﬁ%@%?%wwbmﬁﬁﬁﬁﬁzﬁﬁfﬁME4
Hﬁh%gﬁmT
E%maﬁwﬁﬁﬁmmkiml;xwrwm%aﬁg I E
R RN R SRR L S EEH N TN B RS

REXH E<LHTHTERFRDOLRANEBL REGETUE




5

BN dr XEnACRE e

CERE @mumg%%maﬁm BEwNanlRESeHErS
-E DI SR G SRR TR BE R DR KR N E R E R
E2EOENSREXTRUNETH | BNEY | SR oREEly
LER | BIKRE | | EXBENH
RESERECH TSR FEL S SR DR RilB R £ HE R
HEEKERErNELE [ERKAHSERECHIFH KR RHD
EIRE Km&maé%mzé FERRRRE R ER RN
SN DR ﬁa%afmﬁﬁwwmy&%%%m%mw
| EREEE LTS
E R EE T RS RN IR R AN S ol SR
&mn&mﬁﬁgm%mMﬁw LEREREEERE R & SN
1 EREM<HENRRUKE EE SR EREE DT RELSBEN



o @%%ﬁ@ﬁmmmmaw%@ﬁgfﬂﬁm_zﬁm.mﬁ&mar&

M ERFREITR SN EEERESRE ENSFTEC D URERE
M RN T RN R B GRE S IR QSRS
o | | REWKH | B | RENSRNNERRNERHEE



L

R NEE
;‘a@mﬁzAEéége%mwmn, S RHENT

o Bl kdi= g

R
EERTREEENE

i S ERNBRN SR N SR
g (Faits) ,Tmﬁ%nﬁﬁﬁ.rffZ%&ﬁmﬁ%?ﬁ%W
SRior p N HEEQESTHNZEGS @ g

ZE & (Lois Selentifiques) ) REERGEEENEERRERB LN
LEEEEREENG

EREH N ERAENEDE

ENJEe

g Aﬁzﬁaioov ﬂ@ (,M



S
®
e

2

RS AR HLNE BB E RO 4 R NEEE Qs
R RS s B R S IR R R SRR ST HE RN
Bk S CEH EE NS IHQES S EHHE (Factours) € 4 T &
NS EGBLEE

< REENBEN TNEEENE | | ERNEERT S TR

BN IER | EREr ﬂ&ﬁ%%%%% FEMRERSERD
TARXSEKEHSERECEEEEEE ¥ ) REXN D54R D
HERTEY Amﬁm%ﬁﬁﬁzﬁ%z% :

| SRS NS T S A MRS TR R NAR RS OBy

BES ) EE < RER IR BN R R B SRS

RSB WL R H (Rayon Cathotique) RELERENLEINEREND



| <RROBBEREERE RS S  RE R SRR
mm%asén$%¢z%a§23ﬁz&:aQﬁagfﬁs&
@ (Crypton) 8 (HE) M FERSNE L <X HEQK () K (2) 118
R NRRE (C0) K2 N TER | EEMRE N UE 2 HIs
HENEEELH U ANSEEENE P MU < RE g GNE
EEHE RN RO RS A e R SO B R KR
HEBREEREREDE | 5h NRF R R T B e g R
TR R () NR# R MBI (Série) EREERETER
ENEEEED | REEREE RSN e SBENREES BN
FEE (340 KEHRE Radium) ¥ 308 SERETHRIT | K€K
" EEZ%&%A%%@% (Selsd’urane) EHERESFER AWm.mSwasﬂgv
TS TO TR PR YRR LR YA, F P




BRIEHKEREFNCISCECEBRRESLRENTCEEY (o
“Pechblende” K FRES L RY B ENGEEL£E REF ENEH LA
.eg§§5%¢g@ﬁmﬁngﬁﬁm@%ﬁ§&@§@@Wﬁ@@a
gsnrasreRispndrespns

ENUNEroeR | SRS EEEEENF Yo RRGERE
PURRESENEEXERESR S ANASE8 NERE DETE
MR () £EMFBENSEHERELBEN<LER] (I yaplus
de faits fobserver que des gens capables de les bien observer) %@_gm.&a
EHNERESHUEENEHC e SN YIS AR
BNEELENNSRESEEQLNEXSEREHEEQREREN
B NERAEESENA RS B NRER | FREZ@SEERN
BESE S e 4 0 N




B
ot
s
=

|

4 2z Kk
B L B

P A .
s oh B o4

NG ‘
N
EEN
DN R

=
Sl e
<]

=

=

s whe
RECE g.‘
* 18
W

-

i

T RTE )
Feu BN CHAEAV A
2%
&
&
:
e
_

BEEED

P e sty
I im e 1
o Sy BN
S Ay R Y
-
[ ac ey =
{ R ISR LT S
ot 1 i
]

e, e T
M E

il 27, s &
B A% AY UK
o B o5

B

N
5

«JU
by ¥
Sl TR
o e gbinded
o~
SREE

o B

NS

o

wER
2P ED
"]

sREs
,
i S

LTS Al 8

e
SRt

=4
=3
>

91

UOTILCHARIN)
=
(N



A S

ook oo o, 85 OB W
2 - E N E R
SO f 2 2 Bk UM o2 o
B oa T 2w ol A
o #1202 G s 4R W, 157,
2 ofb P OZ IER /G R
& e o NS B E h T
5ok o T UE WD A i
EOBL R oMOED O RO fig YE
o % fE i B 2 e A ff
E N R =T ) B B S
oM oS owm 8 B 2 R0
CRF R =N S I -
o AU oz AT E G| A
> e oz b o2 i,
VI I T il
=B b o A W it o i
By Ko, T &
ol ol s bonp 28 &
SR IEETE W .

% ol R oS b o g — v

R LD RmORE R oW i,

I 1 A LR N
@ o B T PR B v
i S S S - i
w4 = Wowp g /i
5, 7 o oo b T g o 5
L TSl SRR N ] ¢ t

WA ME %, B R B o

-
vty
;
B
P e =l .
ol R
-~
R

Pl
L4

Bl
D
[$3



20 B 0 00 9 0 S R IR 552 ). R R S B T B U R BN
PURE | | T e sz

(—) 44 (La vie) DIKE S SR E Sk NEET 2R o<
ERASEELEXRELHEr DEHEERK N SR SRR
 ECHEsEnESSNRESEFHUENRESENS e | £58
FEMP IR EHEE HENT H RER L ENEEHE NS E2 4R
BRSHHNRIY IR ER e e sl () BrE
REEIR IR A5 N R S i N (1 ) R R T AR S NI
PEREMLK O NREL S B ogin e NS E LR B ERY
BN AL E NS IR SRS NEEr EHEE N D

)BUDEENSHEY KEHSRENE (Thermodynamique)
HHSE NG ERUH R ERER U RS NERT AT RERK (B

%



¥ AEKSEHDERE | QNSRRI REE R NT QI
H REFHNRERIEAES DHEENIUERCRNGESY | HEHK
N FRRKCEE RS EeTEgRsRaERB IR
EEH NYEEEE ERH N PR ERTH 2 EREARE | N
EESEENE S e S
TTE S NI B (Précision) SR AI<ISARE S o< B i
ERER< NF R E S 2N 8 U< NERR X F IR ELRER
SIS < i e i N K i SRR N B0 (A pproxim
atif) |IEMKE MEEE (Cortitude) NS 98 IR B < -2 R EE
(Préeision) B4 (Certitiude) & | 82
BEENERES MR KENES SRS SRNEENZESE | 1]
48 NH < 1 B IE O RS BE (Lougueur d’onde) iRix | %



RN | NKRKH) NHSKRR=EF
D g ) g s s gm0 BTN AR E Amnsmv SRR
R R E R | RE S DRING
=@ (Gaz c&,mﬁc NREL PV =RT (P =% N

RV-mNgEs Tﬁ%zu R=NEE $EITRES (H+ | DRE
(H1]) WE @D GE+ND )R B PN BE NS 2 R

(Gaz réels) ¥¢ Loy R E (G wvﬁ?ﬂaﬁdﬂ (V=) =RT(a,

ﬁ =RT (a,b, 3 % R @) «mmﬁ,n% REER wﬁm%
N Y g annwrEgs S ps ey due g g
%&zé&iﬁw DS RS EE (E ) s RT S EE |



# NEFSESaRnTgREeHRs ey RnERS o
B REET HEERE Observation) <HBREhETHNBEQ
EENDFLEPNDE T FRENKOR ST NEE RS LS
ESEENE NN TESTHELHRE R E R R SREREN
B RS EE RS
2 NS B NEGEESE (Rapport 4 Relation) £ HHEN
ERR %ﬁ%@@%wﬁ%ﬂﬁﬁﬁ (Verité) B EE @a%ﬁwﬁﬁé Z.W
BEEEENCEHES | ESREERERTERE <EERET N
B ETRRNES | FHEEY | ERENELESER Y Verifier)
EENEfS Rl ENEED
#W| GE (Newton) RENSHESERKRKRRHRAL Wool-
skorpe (1642) @ X (1727)




#1] B2 (Roentgen) EWEINE &K Lennep (1845)

# FEH Ramsay) RENDHES K Glasgow (1852—1918)

HE . GESKIFIRISHEECETHNEREER | RUBE
ERRdas

HIR BRI (Mondéleefn) BENSB MK Tobosk HLEEZ
(1834 —1906)

4 E (Plerre Curre) HE SRR LA KDR G LD (155
9—1906) EE WK< Marie Sklodowska (1K I Eg < %
REEIS6) YEOBKSRBC EHNESE TR E< QKB RNR
BHER

Ha mmmw (A, Comte) W@Zﬁ@%&ﬁ%%ﬁﬁﬁmm& ;?::vmzmm_%
WD (1798—1537) #2008 (Positivisime) N &

79



B @R EFER (Descartes) FETRIEHKRS#HHK La Haye, Touraine |g

———

(1596) B S NI N R R B AR SR KRS N g R
FE e (Stockholm) (1650

He EEFEEE (Fresnel) %Z%@i&% wuom:@sﬁ'% Ville &
Avray (1788—1827) REH- REHENTHR

Ht JWWEEE Maxvwel) RESERHER-H (183D $XFE
(1879) &2 TE K& (Cambridge University) 5% i ¢85 +o e e N
S

f+ | ERES (Mariotte) BNSERHKDR (Dijon) $KDW
(1620—1684) R # B RN | Hamu e s Ng
EEHEUREREES PV=K (M =N@H) ELTRECTESH
BEWE




E+1 TRE (Boyle) ﬁwm«%&mm?m Lisnore (HEER
) $%;ﬁwﬂaimimm§

FE+N R Gay Lussac)= m%%%&%&%m&mymﬁiHgmonm.&.m?
Nobla .E.VL:% 1778 ?zouﬁw HE)R - (Beole Polytsehni-
que) BRE S L QRRKEER (Bertholet) Nig R EREL
WESEBEHRAREE]] ,

(1) HP=psE, M Ve Vo(l+at). Vo= FUAR, o = BERFH.
() HV=AEE,:P=P(1+8t). Po=REN, B= 1% %K.
#+-= Eﬂ%ﬁ%&&% Waales) EES BRHREKE | VR4

wd

©oH-H sREm (Clausing) %@Z%W&Em Koeslin # 4 Boun

(1822—1885)

'81



23
i
j3
.
<
=
e
=
pa
e
o
@
&
°®
P
@
e
=
[
&
Bomor

&

Eem Eer—v

o




W R K 8 m %

(o8 Ea () EEEEEKRE
(v IESRH (o) KB
(L ¥ =1 (0 )HE KR
(SHLEL R (CERERaR
(93) a3 (¥ )m4 K
(2)HRE (SEERENE
(SExre (RIEWEER
(ML ER (R 2R eR
_ msu;af@ww B(S)EaHRER
LoEXEHEEEE ‘u%ﬁﬁ%mm
?Eﬁm&tt, 11E) A)EEEERY
(RIWPEE | & B Es e HE S
(5 JeariEa

m3 IRZREHR

(= IHR R AR

(e )ERRFHSROT

(o JReENEE NI
mZU%%Z%%Hﬁ%
SIHERNES
COEsEE =
(R )EEHK

(R RgEEHR
5IEXEI0IR
=) SR
(BIREESR
(R )OEE-EH
SITERERD



{1 ¥E
PR

rqxrlll

mwuﬁﬂ

e
(28R
damﬁw
ﬁ%uﬂk

ulllv,

Gome

ot S

i B
T/

G OF i

B

o4

S

A ol

B2

b

s

i
L1

//

ifiy
B
s
E- 4

[l N o
(T )4 RERER

gt o
jﬁ"

i5e
b
XU g

b

r
(-
G
ST

AU G AL

i

i

[ N an Wi an
72 69 66 63
o i
U3

%

i
7

— W
ag
s Fg
i
i

=
¥
&

i

O AR SR
m_mw wu/\nnu,./\__wm..i < ___nﬂmi

(Z)Esgs






