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BB R T

BT ] R 5 7,/‘

o mT x| R 5( R |3 # g R T i
1 | Hydrogenium | Hydrogen H L ts'in ¥ 1.00797*
2 | Helium Helium He | & | hai % 4.0026
3 | Lithium Lithium Li 2| g i 6.936
4 | Berylium Berylium Be | 3 | pi 4 9.0122
5 | Borium Bogon B W | pen il 10. 811~
6 | Carbonium Carbon e ® | t'gn | 12.01115*
7 | Nitrogenium | Nitrogen N % | tan B| 14.008
8 | Oxygenium Oxygen 0 € | janp ®E| 15 9994*
9 | Fluotum Fluorine F % | fu: g | «8.9984
10 | Neonum Neon Ne | 5 | nai 7y | 20.183
11 | Natrium Sodium Na | 5 | pa | 22.9898

¥2 | Magnesium Magnesium | Mg | & | ,5i ¥ | 24.312
13 | Aluminium | glyminium | Al | 48 Iy 2 | 26-9815
14 | Silicium Silicon Si | B |si(e) % | 28.086*
15 | Phosphorum | phosphorus | P | g | 1in 25| 30.9738
16 | Sulfur Sulfur S | B | liew % | 32.064*
17 | Chlorum Chlorine Cl ﬁ lu: % | 35.457
18 Argoniu.m Argon Ar | & ja 75 | 39.948
19 | Kalium Potassium | g o | tcia m | 39.102
20 | Calcium Calcium Ce | & II::,- B 40.08
21 | Scandium | soandium | s |41 | 520 | 44,956
29 | Titanium Titanium Ti |8k [t'ai X 47.90
23 | Vanadium Vanadium |14 | Sfan J 50.942
24 | Chromium Chromium | Cr # | K & 51.996
25 | Manganum Manganese | Mn | $& |men & 54.9380




Sl T ox|x x|emjaka wE 7 o
26 | Ferrum Iron Fe | g | t'ie & 55.847
27 | Cobaltum Cobali Co|gt| ku B 58.9332
28 Niccoium Nickel Ni |8 | nie % 58 71
29 | Cuprum Copper Cu|&| ¢t un 8 63.54
30 | Zincum Zinc Zn | $% | sin F 65.37
31 | Gallium Gallium Ga | #% 2‘;“}% 69.-72
32 | Germanium | Germanium | Ge | 58| ts3 & 72.59
33 | Arsenium Arsenic As | fd | son & 74.9216
34 | Selenium Selenium Se | i |st ] 78.96
35 Bromium Bromine Br | R |ciu & 79.909
36 | Kryptonum Krypton Kr | & |k's = 83.80
37 | Rubididum | Rubidium | Rb |$m|cu o | 85.47
38 | Sirontium Strontium Sr| S B 87.62
39 | Yttrium Yitrium Yy |zt 4 88.905
40 | Zirconium Zirconium Zr | 8 |kau & 91.22
41 | Niobium Niobium Np | B [nii B 92.906
mu

42 | Molybdanium |Molybdenium| Mo | m:)uu}ﬁ 95.94
43 Technetium | Tc | 5% | t'a & (97)
44 | Ruthenium Ruthenium Ru | & liau T 101 .07
45 | Rhodium Rhodium Rh | ¥ [lau % | 102.905
46 | Palladlum Palladium Pd | £ lpa #Hl 106.4
47 | Argentum Silyer Ag | 58 |jin 4R 107.870
48 | Cadmium Cadmium Cd | # |kt F ()| 112.40
49 | Indium Indium In | W|jin AH 114.82
50 | Stannum Tin Sn | B 5 % 118.69
51 | Stibium Antimony Sb | # |eevd; g | 121.75
52 | Tellurium Tellurium Te | 8| ti & 127.60




BFle T x| % % |pw|Bal® BE 7 oa
53 | fodium Iodine I B tien #1 | 126.9044
54 | Xenonum Xenon Xe | §| sien fil | 131.30
55 | Cesium Cesium Cs| # | soa | 132.905
56 |Baryum Barium Ba | 88| pat H | 137.34
57 |Lanthanum Lanthanum La | g | lan ®| 138.91
58 |Cerium Cerium Ce | gk | sJ | 140.12
59 |Praseodymium | Praseodymium| py | 2 | p'u = | 140.907
66 |Neodymium Neodymium Nd | | ny 4| 144.24
61 Promethium Pm| & | o [E| (147)
62 |Samarium Samarium Sm & san # | 150.35
sam
63 |Eurcpium Europium Eu|$ | jiu % | 151.96
"64 |Gadolinium Gadolinium Ga| | ka | 157.26
65 |Terbium Terbium b & s o | 158.924
66 |Dysprosium Dysprosium Dyl | ai 5| 162.50
67 |Holmium Holmium Ho sk | huo X 165.930
68 |Erbium Erbium Er g |5, H| 167.26
69 |Thulium Thulium Tm| ¢k | tiew % | 168.934
70 |Ytterbium Yttertium Yo |5 | ji | 173.40
71 |Lutecium Lutetium Lu | 88 | liou & | 174.97
72 |Hafnium Hafnium Hf | 8 | ha 1w | 178.49
73 |Tantalum Tantalum Ta| g | tan g | 180.948
74 Wolfram Tungsten W 1l | us g | 183.86
75 |Rhenium Rhenium Re | g | lat 5 | I86.2
76 [Osmium Osmium Os | & | o & | 19v-2
77 |Iridium [ridium Ir | & | ji: x| 192.2
78 |Platinum Platinum Pr| 5 [eai 47| 195.09
79 |Aurum Gold Au | & |toin 3| 196.967
80 |Hydragyum Mercury Hg | & |kun 3| 200.59




Tl T ox | &8  x |enlmgm BR F =
81 [ Thallium Thalium TI | %€ | t’a i | 204.39
82 | Plumbum Lead Pb | 8B ta,”"}ﬁ 207.19
yan

83 | Bismuthum Bismuth Bi |8k | pi 2 | 208.980
84 | Polonium Polonium Po |3 | 270 g 210
&5 Astatine At |8 | e J& | 1210)
86 | Radon Radon Rn |& | tun % | 226
87 Francium Fr |# | fa & |(223)
88 | Radium Radium Ra |8 | lue = | 226
89 | dectinium Actinium dc | #H | a m | 227
90 | Thorium Thorium Th |8 | £ 4 | 232.038
91 |Uranium Protactnium | P | 82| Pu & 231
92 Uranium U | s | jiu g | 238.03
93 Neptunium Np | s | nei = | (237)
94 Plutonium Py || bu A | (242)
o Americium Am | 53 | mer  pm | (243)
96 Curium Cm |88 |1y g7 |(247)
97 Berkelium Bk |$ic | 6oi g |(247)
98 Californium |Cf |% | ka & |(249)
99 Einsteinium |E M | ai & | (254)
100 Fermium Fm | g% | foi % |(253)
101 Mendelevium | My | 59 | men P9 | (256)
102 Nobelium No |} # | nuo 3£ | (254)
103 Lawrencium |Lw | 2% | lau & | (257)

* JRF SR A TR R RS 2B R o H R .

0.00001 ; H *0-0001; 7 +0-001;8 +0.003 -

HHF3 1 0.003; 1K £0.00005 ; & *

R ERRR L2 AREMEHTSE « 8 £0.002 ; £ 0.001; $520.0001; $#%+0.003 ; & *
0-003 = HHMITT FREHFAE £ 0.5 .2 T o
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RITAZRLE ? R BREFMTHAK (Benjamin Franklin ,
1705~1790) SR —E T > BVEFEALB R i WY &
By FANBHINERBBREERYE  MEEET o B ok Ky
E—HEFERMBECRBRNES - EASH THRRER ZR
LEAELHMES 3 E4RE s BAREBEZMA » EAXHE L d
ARBREMIES  BHEMERBERLUKERETEANENL -

REARAEARATIBE AR »F NI E s LIEN A/
BHAS SN EEEEBLAMARBIER o

LBEZHBEARYR B H " (Substances) s LA H » ot
RILEE » EABATRLEN [Hl —ZEMNB LZ2ER EER
EREHHFZNEE R BF—RZBanZF - - A HZIV A
KNFENE S i R EF  HEE R EE LM

¥—HOSE§T » EE LB KE MR L (Sir Humphry Davy,
1778~1829) @ B B K REmE 53 -HREOBRZISE
' BRL R (Sodium) ; M E— KECRBEL » H—RE
EBZ—FHBRE »CHBH » HLZRAE (Chlorine) & B Gkt
Rl ERMZESB » ERAABRHE REBZHK AR
BMEAR AR —-EER () —FEakERE (K) m %
HRAFRZAMEOAAH » kERERLBRIBERAMMEZ
AMNFZRTEEZ— o

BABRRR PR E AIELRHE » it —RREAFKAEELZ
L&ERE » BBLBRHE (Chemical reaction)o

—BRETBN —HLBRE » BHEZRPREE + B4
RRBBEEY - FlNREEF BRAEZLAY » ERHAZ REAY
EREZEIABRER (2388) » BECERKE o £k KAE +
RMAZR P AHEMBIER  ER-EBLBEAAEE (H5 482



—FALRK) AR RS R ESE . X S Lk Rm—
FIMERBRREZ LAY  MABEREZLAY-

LRRARME » RS AME ZIEE (K RM) sLIk @
REME IR AR o WS £ 32 M BEEBE o
AEREMEAFE SR HERBRI MR 5T % B MLFIA »
UBEEAFEE AR METF » FAMESRL » BEEEK
# o RER BB WEBEAREHNZEM-

BEARE—T &8 Kk » BBELBERER S LA » #R
BRHABRES TRA -

EAHMEIZA QB RN EEHMBRRUMEY ; Fl e T (
Poppies) KA (Coca) s T L) i A BHIFK 55 © 1 1 B P »
L8 R 2 B G H Z WS B (Morphine) FnAl & (A (Cocaine)s R H A
ERBBEZ T AHEREY R LEE— BT RMZEE s &
BHEY P NEFS B RLBRELARZAEYZ(LEHE
By BREBRZEFEISEMEEY  ERABEATN - L ERK
I W0 (7 BRI 2 BE 0 R RS T e 0 iS5 R R
KAFTH BEALL EE » HEZH ¢ ¥ BKE (Procaine ) BfS—
BERDRMEE THAIFR L BREBH -

BB REEEY SR AMEZSE & 1800 4£ Humphry D-
avy EEEER > MIFANERRZEE» 8 LIACRAE » BA
PHEL (AREE  RUST AAT-—BHEBRAZE B 4
EE) BB —BAE ERABREEE — Ry B (Hys-
teria) B4 » HRBRABER (Laughing gas WALER) ©
AMEHRFBZEST » EREARSHEELLEZHERK 2 Davy
KESEARAF L  HEE: (ELEREXEEZHR L OUF
BRRESBIBE s EUARWEAENAR TR L -l BR K —1
BB AL EPMM - BE 1844 48 » E (LT R # Horace Wells



— 7 -
B+ o 753 BB R IKSEIN 2 £ 3% Hart ford, i 5 F HISR TG < 58
b MEBRLBMBAEREABER LHER (HE+ER
RERRATERRA) MESEEYRE 8/ > SLTRS
BEDH BE G o L ERREE M B BLR KK B 0 B RE 2R
T o I ELSRAELETT RS MOV R 00 » 18 40 58 3 0 4745 1 B » 8l AT
FHESFTZE -

UABBTE  TRRRLBET 2 EH ; ZTEDRE
BBEREEG  REEHBE YR (RER 8B ZE 58 m
Biiga o i PR 2 M8 R RE (Vulcanized rubber)s BA &
BZMEE (M AR BERA ) o 16:8% F 5 » A THEE K
BB (BEHZARBE B Synthetic rubber) s BHEBR R
BBEZES  AREB ZERARAH RKRELL °

MBTXRD—HEACBIH WIEIERIBEEE > 1
BREANBREEZEBYN HE NG RSB CASEZLEBRET
Be ERZMBEXANCEETEEFALI000 FIER-

EBEHitEARZEE S BEOGLEZAR > EAT LB
E I —BF R (LBRH F 4 (Chemical age) o

— s HAMB RS

BARE (Natural science ) Jh B 8 KRB R 2 R EMHRHIR
BoRBNASENBRER (Fact)s T REE (Truth)s Ui
s Z MR o BT LI AT S B R RAML E B B8
PEEE~ B BB BB MIEAAER

L% (Chemistry) REAKRBBZ—EEAF » RYHEE (P-
hysics ) @ FIBHY BRI B (Physical science ) siiEHRLIARY
HREZMERYE R

L8 : rEfsmE RYEIMER HEH - BUURHHEZLBHE
H R BB o



Y -

Y A REREERRNZ LU R E 29 Bt H ReE# B
% o
LUEFRBHGRE

VEBERRETADREEBNAIT REBHE 5 Mk B4l
EHRRETRETHASATMRATFURS TZHEE-

I LBE—-FIEBHRS

BB AEY FIRZ S (Scientific method ) & H 8% Ll
MEAs TEARBAE ' RENB L EREYN 2B AT HR
A=

1L 4R 70 Hesm BUIE S 0 BB R EEHE ¥ (Analogical method ) o
BNREVEHER BB B e EE -

AR HERBL Bt BREM & (Inductive method) s
FRE R (Reasoning) c BUIREWEER » BYth A E &> il
REFTEMYBEEER

3L EAER BMEA o B RS (Deductive method)

EMEABEAYREER AR XY TLEER

E-B#zT BBy RS VEE  EEHYMERZ BN
EH G » R TUSRERY PEEBRTHSIFEEY
HEE s MEME M BB TE- E=BARK A EEENE
AL AIVNAEREE . RUBBEAEATF RRBREREMEEE X
BEZ BB AN EESEE MBEBRRSENLE s WERBAE
B G AR OE A o M RS 2 B E BRI 2 o

SNLBRALE

BAYENAE  i—YERBLAS —WHIFR » £21LE
B eS8 LU REHZIRERRES  YBNMLBEHAZ R B
c HEMFZABEEZTHRAS; AMENBEH s FE /) HEAAEZ
BNENEN TS ERELERAEENRHENM G
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WH BASHBIYIT s BAMURRERE s e (12
Tadn o G a0k M1 LA 4 5 (Coal tar) ¥E.@ 5 HIEFL » 5 Bk fe
BB B S RZAEH s BRI EY » RFAKZEMR e 2R
ZHAL KR AR ZIE E o ikFnZe WHEE IS4 H 9 IE 6 A0 ESES - g1
EHEEXEEARILES » 2EHEN RIGEZEZ LRIEE » #7)
mERE  ERRMAEELE; BEEEE KRB HREE »
PRE TR A B o fEEBE KR MM AP BEA s S
BEEIVHE > B —RBEEVKAMNE - £ Y RE ELEN B
s BB TR UUE (Hormone) RHEHER (Vitamin ) LR &R
REREEN R 0 B0 A BB WK o MR E o Re B Rk
BNES T ERETASCRFESE B EHLSHRER  EAEE
HWEEEZ o ARILBIELFEKRNR RIG# » BRRARMAWEH -
BRMEAEK Y BBRAIBBER HEAZEY KERBE A
H s KnekE -

EUERERLARYERZLENBARE » EAHEEHA
YIS W BREL o AR A R AT AL P TSR K i IR R R
M fER s DL BRI WA B BEMA AR KENRE

Ll bR La F AT EAKE SN B » BEEABRRLEE
PR AB AR MAEE P EHRZ— B4+ 2R MALEES
—E A s — A K ML B W H AR MEARILE -
EBEERNEFEMRZ KN R EZ MR FH B SRR
o AMEAEME  E R BB REYE A RS REMZ G
REAFREN B K> LHE—SBEAEHEMFEEZER °

N (LB Z W2 (The Study of Chemistry)

LB ZmABM s il BNLBEET R BRER ; BRL
PEREEGIFE s Wk — 1B [FEE T A2 MMA—TE

Z?\!ﬁ‘f}
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LB B EFEE A+ - AT Tk L e (B 2 —
HEMAIA 284 H(L3 (Organic Chemistry ) 54 #5105 (1-
nogonic Chemistry) Fi4 o 47 #% (L 5 REBILAYMZILSE s 5%
LAVRE BHYRBYEZ - RELBEREUAZTE LAY
ZIL® - K RBLBHERGHARBRE A - Hfth ZHMILE » —
BELABRGRILBERBEBCBEUIME » HEBOES : 2L
(Analytical chemistry ) s %5 (18 (Physical chemistry)s 4
YL (Biochemistry) s iF 15 ( Nuclear chemis try) U R T
*¥1t2 (Industrial chemistry ) % s H R BREHE a HL B L
B —=o

FN¥E (Matter)

4 % B B F 6 5 FE ( Radiant energy) fit #E% ©

LEREHYEERES A LEAYE HE (X X-
s BERER) RMEMZHBEEAMUAS - B s bERKA
EARMRARXZBR KN EER PNHME HEREHE & -

FERENFEREAN B Y2 g (Materials ) s G 1R
B pENER=E c  ZECEF—EE &R BRFIATHEZE
#B: (WHIMBIBE] o BLIE AEWATZE % > FREYE
BB ERBRYBE ERAMAYEE BIpHEZER A E
HRR RIS A FERD » (5 A (705 7EA2 B JE I l— 2 300 (R0 17
TEFRHSE FEARMPAE K2 &30 2 B F o

HERER (Mass and Weight ) : B EEHE (Mass) s (L
BRUENYBFECERBERER » A BRREBRE—EREY » AT
FHETRZUHNERERZSE -

—BRZEBRDEFAEZENEE » HAFHA AHEKERF
1 BGEE) A8 2 A -

— B ERIFALIE R (Weight) £ 9 3 EREGH— AT



ZHIE > KA EZ IS 7B o f— 315 RYBHEZE R
HER MR R BERE L 26 BEH » £L 2y BE .02
BERIERE K o A HERZ T B2 B A o 4 ral AR M 0 B
BAERS S A E A R BR— B 2 E o AW B 5
EABREHERA flin» UHEBARERREZ BES
150 0 8% » [ by 75 152 20 BRI 45 150. 8 5 » 40 35 5% 7 — %
PER-F-¢ 111 Tk '

CES/L Fa-¢ YEIR TO TS0 £ BN F 3T RPN
AU A — M EE e B & (EDRERE Standard “Weights ") zm;ﬁxzﬁ
Yo AR i B R LR —hs o MRERZY #FRRs
HEFBF o IREYZ MRS s HEEMES s (BB 08|
JIBEIREMSLLR RE | sy B 9% » LUK B FiAE 5 » 7 4
WIHE ) MpHMEFE - —RERE R ERLUE T— B2
HE» mESINER—ZB s $R—HBIER » LRHBRYZ YR
BEILT s MEMBRREEBE » @EMRT» ~EWTEEA
o MEFASBESE 40 BLES » JEsR HE BR— 28 o

BRUE AR (B 4B ) 5 R B 0 LA HETY R SRIE B 2
PR AT ST BT 1 o R K H BB (Gram)s HZMER g
> MifF 5 (Kilog ram) 7 5 555 kg, (1 kg=1000g ) °

A~ ¥ H2 Fi% (Kinds of Matter) B

EENE EASTRISHEENZYE s FIMGHE s K 2T
s (b B RE Y BRI BB > A 1 HE Yy BTBRZE WH
i o LA BERAM s UHB—EYH (YE2—H) »
HR % 2R o M s R SNEMRE » BREE » @
FRELFBRED GRS Y o T REKZ &L ERN 78
ZUEE (AREMIMET ) o W ST AA HH T Y RER -

Yk —ANERUETEM—EZ YT R HELA & (Ho-



mo{gineous) ¢ A5ty (Heterog=nzous ) »

g R T R L — Rl s PR TR 28 — 3T -

A Ga( & 87 LM 2z T

AMA G KEMAE 2 a8 0 SEIRE— RISE LY > 7L
G (Granite) B Z o REA a[L) L3 =80 £l 1T 8 R Z AR (
G4 (Quartz) s £ £ (Mica )il E (Feld:par)Y:ﬁm) o

&Y (Minerals) Phig RAFEZE MBI B » & —
HEBERETZEY o ( HRIRADBUF atY i RmEL)

FEBYHBREXBAEL EHEYRZEAY » BuBRE
MAZE—ERY; 6 & ERMELHBN —HE HEYE -

REBA® MHUE] B A8 (Solution 5 ENRE %A )
ZRE K FratlE (Substance; {jE RE ) -ty EYK » A
—ELBABL o AT —FEE A8 K o ME AL I —E K ©

BEAR—F s BRAEAR BB RERE K Em (G-
aseous solutions) (M Mgk Ll Lo iR ZEAY ) KEEAR (
Solid solutions) (N4 &4%)

PUEE ~ BRSSO B FIET S MK MR LIRME 0 L
BEHBMHE - K& (S8G6%) TEME-

ER—AE s —RMBKAR LHBE —ME> 2 & (H
FEFE LRERZE B2 » RAMERBAEE » T LIKE ik
By AN BERENBA—ERKPIE & KATHFME » HE
SEEZEE -

FREIH]Z—F BABEBEECZEERK EMEENRYH ° 1L
BRIGKB PR ERRBH L —2AZERH - BEERN [H] F
Al fEf%#5 T#'E | (Pure substance) s °

AKEHZYH » EABRNI B/ H (EIME) > /HEG—F



