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178.5, fho RERLHE 352~ REFXDSEGENH-HTH o HIRJHERS €
RENBHE 35.46 0 EFDH 35.2 Fep ~HELRH ~ 2P HE fricdui - g vhR
@35.46 o 2 i E a0 ( £ ) B ~ T RIENEOHE (valence) @ 1 o mHil
R N EIE ~ TR ~ SHLREEN B o SREKLZHN ~ BEBE ~ &~

- BEXETFH=FEFE

BERENTRH ~ BTRETNEW o mawzﬁ%a ~EHERCEUESD o 20K
LA KEERELDRRHINIES ~HRHHEEN ~ SRYEBE o D EHER -4
EHHENRERE ST KL OKNR ~ BRTLEHK mgét%xsﬁgsasgéﬁs.
SHELHSNEK M 0 DM LHRE L ~ FRERPW BEEEEKE 1R | REE
ﬁﬁZﬁﬁeaamﬁmyaasi,%umﬁoamﬁ@,m%“JE#Zﬁ%ﬁ B
R (specific heat) Fi ~ HEE LR HL | BEH ~ NTEENEE ~ 2R 6.40

URE LT ESERURFENRTE ~ BN | E2H ~ 8¢+ RHE o SRMEBRY
HNEHE ~ EXZENS | BRPE » QTHERE - GECHI b S ~ EREEHED
4 (molecular formula) o WEERP KK IE0RREN TN H ~ EESBEHRH ~ SrlH
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SE&PHNEEED 0

I RRPRERARTET A TEEEMRRE (Avogadro’s number) o £EHF K »
ﬁﬁﬂﬁ 6.06 X108 .~ HFNK » HERRFUEERNED o | REHKRARTHD »
BEEHE o EFR-EFHH ~ BEEE | &~ 5RELH | ERPH ,_ Bz £ S e
(SR ) o REEH ~ MLENRSE 0 :

BEER ~ HXYREREE ~ e+ E o BENENE-HEEE ~ SRRE o %ﬁ
RN £ RO ER P I & D 03 ~ GIEEEER | K~ BERER o dRHKFRNK
i s B R RN KL ERE ~ BLRTHRE o BEKE ~ RFLERREL ~ KE&KK
NELENKEELc ERTREBHE ~ RHERK ~BRETDMR ~FEEE YL o &

EXE (b @< H D) RE (g hE<EY) BERRK ~ RERERERE - mwmm.x

A~ BEERREE R | EFNKRE o
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3 Helinm = 5 e A 2 4.003
= Lithiam - B Li _ 3 6.940

& Beryllium 8 By ; 4 9.02

| Boron | & B " 5 10.82
B lcaton B o 6 12.010
| mitrogen ™ N 7 14.008
| Oxygen | _ w 0 _ 8 16.0000

o Fluorine - 1 F 9 19.00
w..u.. : Neon " Ne | 10 20,183
- Sodium & Na 11 22,987

k. Magnegium & % Mg 12 24.3%

Aluminum p'ed Al & 13 268.97

Silicon’ - 2 Si 14 28.08

Phosphorus [ P 15 80.98

WIR BB ENER




T B 8 & s 100
S1ifar % _ s _ 18 32.08
Chlorine W _ cl 7 17 35.457
Argon 1 _ A . 13 39.944
Potzssiam _ & _ K _ 19 _ 39.098
Caleium _ " _ Ca _ 20 _ 40.08
Saandinm s NS _ 21 45.10
Titanm _ g | ™ _ 22 47.90
O Eres s SRR R SR = <_ 9 50.95
| Chromium % _ Cr _ 24 52.01
| Manzanese 2 _ w. | Mn _ % 54.93
_ Iron & _ Fe _ 23 56.85
| Cob 1t oL D e R ‘-\imdil-\_ 27 _ 58.94
Nickel m % N _ 28 | e
| Copper g _ Cu _ 29 _ 63.57
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Gl

SL=n R B R
: '

» b n -  65.38

Gallium : _ % Ga 31 . 89,72
- Germanium _ E G 32 aqm.mo
| Arsenic _ & As 33 7401
Sclenitm ﬁ o e 84 78.98
Bromine _ ® PBr % ~ 79.916

P ¥eypton _ ® Kr 33 83,7
Rubidium _ 8 Rb 87 85.43
Strontium| _ & 8r 33 87.63
Y tiriem . ; ] Yt 59 88.62
Zirconium ) & Zr 4) 91.22

- Columbium | 5 Ch 41 2.01
Molyhdenum | = Mo 42 95.95
| Maaviiom _ & Ma 3 (1)




s s e et e o i e e L
% K8 5 i
Ruthenium - =2 NE Ru 44 A 101.7 3
,‘ Rhodium £ Rh 45 102.91
| Palladium 8 Pd 16 106.7
Silver ] & Ag 7 1 107.8%0
Cadmium E & _ od 43 _ 112,41 »
; : Indinm = _ In 49 _ 114.76
Tin " Sa 5 118.70 !
5 Antimony & Sb 51 121.76 | i
v Tellurium - & Te . 52 127.61 :
| Todine & ol 53 128.92 |
- | Xe-on & Xe B 131.3 :
: Caesium % Cs © 85 . 132,91
Barium & P T © 187.36




L Hv._.mmmo.mw:_m::- - N_. 59 140.92 =

_ i \W@O&QEEB , 7Y _ Nd _ . 60 _ . 144.27

3 lininm = ;_ S g s 146. 148

| Samarium 8 Sm 62 150.43 S

5 : ‘H_.NEE.EB & Eu 63 _ 162.0

] Gaiotininm 1 % 1. W a B T Wy

. { Terbium “ % Tb 65 169.2

B _. Dysprogium - 8 Dy 66 162.46

& "Holmium ik % Ho 67 164.94

Erbiam _ s E 68 167.2

i Thulinm _ . b3 Tm 69 169.4
Yterbiam | = Yb 70 104
Tutecium i’ “ ; L ?v.u, 71 174.99 i

et i 1Hou




w % B

Alabamine(?)

- Hafnium &
Toutadan _ "/ Ta | 73 180.88
Tungsten _ S W _ 74 183.92
Rhenium _ & Re _ 5 186.31
- Osminm ¢ _ @ 03 — 76 190.2
Irididm # Ir 77 193.1
Platinum: s Pt 78 195.23
Gold ., & Au 79 197.2
Mercury ® _ Hg 80 200.61
Thallium _ 2 _ Tl 81 204.39
Lead - _ & _ Pb 82 207.21
' Bismuth _ = _ Bi _ 83 209.00 I
TH-EoEnB J : _ . &= _ Po




, ; Radon - " ® R e e s Rl
Virginiin (o) % Vi 87 223(7)
Rafium & & .w_“.ix,“mwai _ 83 : 226.05 Gl
Actiniun _ _ : B _ T Ae 89 228 L
| Thorium - EYR _ Ml AR % . 232,12 I
| Protactiniam "o _ Pa: -y v o] 91 231
Uranium ~ & ik bt 1 0 g 92 238.07

SERH ~ HEERKE ~ BHEH o RENEE LW (@S REVALHED) -2
B () X TEREREES o RESHER ~ SUnELSKENRENE [ £

R HUTHER ~EERPE - PRREKR o EENEREEREURH B EHEER

o - PECESLHR o | SRR~ WHEAHAET [ BERLERPRK ©
_,ﬁ%ﬁzmﬁ,%ﬁ+nﬁmm$,%WMﬁﬁ,@éaﬁM§m+mwﬁ&°ﬁ%ﬁm
(atomic number) NiE¢ ~ HEEHER o P | KLEEQC [ RN IR IHE) -
KESTAREPEIAERT  BREHREEE  ECENETTERKAZILS - S
TRtz | (avticathode) » EREERLINHEE o FHR ~ GERHK ~0H | BELK

Kl| S ®<g BYER i 11O+
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REERTR (ML RR -~ R +1 [ ERHFBE ~ ROBROTERHR ~ 0N

= B ¥ & 1o«

WE N (Kseries) ¥ o RTFFENEY (frequency) FHRE ~ mEERHE (BE
BOHERER-~H | LTEENES cBUNER | ~KE |~ REERK ~ ¥R %E | &
EHE R~ BB ~ P8 B - BT HEE ~ B o HpEm ~ FENG [N
S ~ R RH N L o BERE - FE | BRE  EPEERVEETHAQHEN
Hill o HHQWNEIK ~SFMHK | Ho

EEEEELHRNG ~ Ha P EEEERN ~ ROV - 1 o EEERTEF - Kot

CHQOK e | RIARERE <110 - B o REPHE ~ WRDWE LT RENER o Bl

i ERSNE ~ HH L ETR | o ABHRLFHW ~ KK EE o # | &K ~ T
W o HREEH | ANER ~RERE S WERK ~BarmHHRI (O ~1{OX ~
HOYENESW (EXERBEHEarE-ER I [OBE | E) o XFHHERZTEE BT
B NS ~ BNR [EEHK] (isotopes) -~ MELRERE «EL | o BLEHKN
BER - REYHRERE ~ o | ZER R - HHRE - ZERBLREK - EXEIHKKRE
(mass spectrograph) = E{H @R HKE ESM NI o BERM ~ Mg EEN o
PERERK -~ BXr EREESRER - HESHFREZHENZTHE ~ TR SER
NE@Eo FRHUHERRZTER ~ K RER o CARERY o RENTESHFEE ~ s




EE I EED - INERSERNEE ~Rph ER s (B QENELEZ®ETEE)
W R R o M | BR ~ BEHREEE A SEESHRE (& ) RN (K
RETEXEESHFEBIENG DN ) ~ Bl | F - SENFCLIHHRHAKE o KE
2R - SR~ RESR S ~ AMNEFHEE EHERER AN AR ISR ERBE
[ EEZRN - ENBHEANES o SERTENH ~ ELHRUEW - By 25.457 ¢ -
I RE SR o MigTm R RBNER 08 - ﬁﬁﬁxﬁﬁﬁ%ﬁﬁzfﬁ&:rtmmﬁ
ESHNEES o @HEHRESTETohH (SESHFRUSENR) EREDE ~ hEE
EHEE MG ~ L@ & [WIFE | (mass unmber) 4 FihiW# | (atomic mass) o

CER ] RBEENRD - bF RENEREE ~ YR A EE TR R
g ma&m_mgﬁm+ ) N - HERETLH o (HWREEPHAEKNPHL | = -
ZE R ENR ~ SRIBFHFL-CEQETRE ~ N RIS b - a%%w,m
ﬂmamz%Zi% ANEEELSONED » WHEF QLS o RREHEHEY ~ &3

- N SRR N xﬁﬁmwgﬁwoZ@wﬂrityﬁxx+ﬁmmzi
& EER s HEHEE - SERB o JER | E ~ EENALESNGEESENTH
&~ BEENE ~ BHEBEEHE o WHEMNE TSR ~ KSR o B ] ~ESHNEE
u,mﬁﬁwuﬁﬁm@+hya#ﬂmﬁﬁﬁvngsfﬁgﬁ CEESHRME W
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M- EXEREE R QHE o BEER ~SEREEE ~ HEER (KK ViR QK
S S B L EELTO ¢ | ONNEHE+LZEHK ~ KO « OLRNEHG+P

g0 HX ﬁ%%%%%ﬁ%ﬁﬁaﬁﬁ_ﬁ#MMﬁv:&%f%&i#%ﬁ%ﬁﬁ%%ﬂ.

&~ HETED ~ BRERERNE8 o TE BRIz ~ ELHRWEMK ~ REES -
B - OOK:oﬁm%%ﬁ%ﬁmﬁ%ﬂﬂﬁiﬁﬁﬁiﬁi,%E@$ﬂ RRM:m -
iﬁ%%%sl%%ﬁz_’Wwﬁﬂﬁﬁﬁﬁﬁmgo%&miﬁﬁ ﬁEQFZﬁ,f%
ME -8R ] » OO | o mERERKE « L RESFX- ~TERN [ NEHEFR! 2
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%:@ﬂﬁ:kﬁ%ﬁ%%ﬁﬁ&mﬁ ~ ERIREE [EERG | (packing effect) 1E& o
ﬁkﬁ%*£¢ A EENIZ S REENEE TSR ERER O] 0 BXNHENE
= @R | - O0RO ~ $LH - O] -~ ERNZENGHEHZ KR - - OO = 1 ENUR

53N

O+ O} Lo BPKEEIE Pob REX - FRRAFE RMEE - ~ WEBLO + OH{R e’
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| EREER(EOm X1 EK) of
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ot o D v e B e B i | VO

EEEE 107 | & ~FRERX (joule) F ~HEX -
IR (REEERHE) | &~ 5L+ (calorie) Fo MEBifig ~ TR BRE | W1
& » KREANEHE ~ KLUI - 000~ 000 - O00# » EEHEEK o HLTRY
FAHEEEEAO O RE~ RESXNHEFHERKEES o XREE ~ S ¥R MmHe

%%ﬁ.ﬁ@‘_ (law of conservation of mass-energy) « J0&(!¥ (classical) RE &N | i<

BE ~S® MEEC@EE ] (law of conservation of energy)-~ BEPWHE R ~ HiEZ M
V- RMCERNE - PHEERADNK (S ILELRARSE) - FEREH - £XEE
HoL=SEL9H ~HREITHEE Mm@ | (aw of conservation of mass)—.~
V| ERERD ~SEFANROGRY ~ P EELHRE ~ ENOEE o | [+FHRIEN
® ~HOREREN QFNEE « KR EHHHE ~ FHED o RIERERYT - RREFEE

_%LE%&%EE}%WW%,&ﬁ%%m3ﬁ§£@ﬁﬁﬁﬁ$ﬁgm%ﬁﬁ,ﬁkmém
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HREE o HERANEE ~ KENEEEEKE o REELHBS I H e | BEdh
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EENRe
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BERERERENRMEIE NG ~ REQ [EBEE ] (packing fraction) o NRHE
+RESHLREY ~ WANE | NEHK ~ EEFERAHRNR ~ORASNERZHE
- RN S (KREEEEN 15 o

B | BELFRABUEHPRHCZRENE S - ERRERENERFERRER
RSO EAIRE (EEH) ~VEREFRNE TESHBK 0 i RENEbHH ~ HEX K
gu,ﬁ&%ﬁLmM@@mmm RERK - SEEERFEETN HECEHRER ~ i
RALRE (ERE - Eh) o BLMBRHK ~ ESN G ~ 838 s 1 3 EBEN -
B R RME N -~ GEEU KRR HEER - M KER o

SERENELERS ~ SERHTH o AAREEE - ¢ RREQIFEAENRE
Bo L ERNEEEHK ~ LRI K

IR BNESK X ;
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LR e ) o RRME0h 8~ & | e I » SR K EREELLR
EN#EE o REKERE ~ 4TERE » HEKREKRI - 1H, %0, 99.72%; ‘H,*0,
0.2%3 *H, Y0, 0.04%; D,0 (O & *0;, *0, & YO NBER) » 0.04%0 R+& M,
0 | @R ReERERE ~ BEHK o RY HDO | &~ REe<@®HE o hEKE
RIBNE » $FHROBEEE ~ HERDE | # o mEH W RRERE ~ PR TR [® ‘
% | (heavy water » £ deuterium oxide » & DO)sH o | EEMERHM ~ SERKER
REo (ERNBEH -~ | EXFE~QEEK (O] B = REmERIE | i o ) 2ind

RN~ REERNERE  EREER o R HRHHENEYE ~ ToEEE
R~ KRR R BREaRERN | © EEEE - ERRK -~ BREERETEFEE
2o N |+ EEERHE EE FRENREHH - REARRER | - NHEREGE
GoEy o WEEEY ~ ER R RDBILHER nEER (D)o NEEE ~ BENEEN
BN o EEHEGRN | K~ SERESHKNEE - EERIHHRRBEL°
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@EERRER® ~ PLHE ~ BONE | WSDNREERN o S HE ~ HLHE4E
RoWITEER | o LHBEIFTRDUXFEPL TME ~ mRBLLEST ~ v EEK
%%ﬂmu”ﬁm g E.W.Aﬁmm_:.w._.m 2 Mﬁ@%ﬁu ] % ’@@_miﬁﬁylﬂunﬁ% BT ] ﬁ%ﬁh%hﬁ
Fo AERT(EH 8- B - HE- BEHY) ~ ZCENLY ~ FNEE o K2 ~ BE
ELBRPNNE o RELH-RE SHRUY ~ EPNER | E o £ EanEns « Qo
FERCENPEC | H~ ENFSHRELIEHE c SEXEWERH » LT R Nip
R o YHREHENSBE ~ BN o BHEISREDND - KPS R TR
Yo RENEINER ~ KEHNEENSHT ~ B HW o SHYHNER « 8 | SWN#E
R = PELHFLLREL SNELHE ~ F RIS NBRFEE o MLSTNKENE »
KBS TREASREFEENBE o BLUNERSEH » | B80S~ PRTYECES
IR o EXWENENE ~ BEXEECEREZ LW o MEME | E< ~ HurxE -
PERE ~HEELN | XN - AR I | MREE o T [N ] ~EREEN
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HREELE o LN ~THIXVERHELI ~ARIKBNEZRE R~ F FRER K
TE<ST<BENE 0o e - SN EE ~ SHEE (EE BRI ~REKIELR

) IRREEE SRR EE o K2R  RUERK ~FHERKT o

EFSEUE ~ RECR MR HENH o HERE ~ ERHK ~ HHRERRE ~ K
DipE | HNEo Hi | BERLEFELHE ~ TUNEREAREER - REEKRKE
AN | EHE ~ HEREH » ERABEL » INELREFEEMY um~ CEFMR(E
sodium, chromium g ) 0 FREWH » HERE ~ REFLH | o | FRE =2 EE
EER @ E RN - BN Y (ESE - ¥ - B ) -~ SERYER(ERNK %

) EERSBEKEE (EEE SiF) « KRRKYC(EIE- & BH) o &

SRR ENERE ~ WEEEES~ EETERVEELEY ~BOEEE (FF K &
B ) B ~ HE SRR o BN « TEXKNEE | £ENE (EE8 - i) 9
B » QERERR ~ KER|EENE (S8 B BE) o AERE-F& W -F-
g o EXESEELEE ( BXEEERY ~ SRREVE ~ EUREER - IRE R
SERE o) TESS ERRNE ~ RETEHWELER (86 & 88) o
FLICENGS - URELES LR REASGL L B » SREIEE &

. RERBmIR o HEER -~ KEKR




T A T e QU T g S BT SR Ty

Remrr

Lina% e e L | B

¥ F

o 2 Zﬂ ?38 ﬂoﬂ@ﬁﬁ@uo bl ﬁm%,_

_ ﬁ,¢¢ﬂ&a amw&,a¢¢ﬁﬁ;izxm,us$w xg@ mm&xmio

W,m potassium chloride (KCL){#RKER Y & | ~ sodium sulfate (MagS0,) i I'iE
8BE]l o

REHEERFARKEEERNSER ~E R RN ~HHKLKS - RBER ~ W8
(hydro-acids » ®E HCl) RX&EFih o RELLENENH « HEKE « EREXRENHHEFE
SERAE -ide LRIM-~ ERZEKEH ~ NHLERLCERHEE » EF JaCl EHER
(sodium chloride) » CaO ERHNE (calcium oxide) » ALD;, BBEFLE (aluminum
oxide) o EHREIIE » SERENEERK ~ BRLLCHE | BLOE » HPHOLNH
W~ SREREH o BRERRMK EN ~ P @S EEN HELER ~BRHENE ~ &
Rnsh iR H & m ~ EHE S A,%.K )EBD (R ) hNKkHE o RY | & R ~ Kt
REERK ~ZEEPE (KR ~EB [ H(ER) » M_Tuu_z o K& N0 B | W1

& (dinitrogen monoxide or Es.ocm oﬁ.mo ~NO #& | | & (nitrogen oxide or mnitric

oxide)+s FeO @& | Fx | FEEXHE (iron (II) ow.am or ferrous oxide) » Fe,0; E®R

MBS EXELHE (ron (III) oxide or ferric oxide) o MPEHHHURARMENL ~BEFE

ﬁﬁﬁ.@m@ﬁ EE HBr @2 ® (hydrogen bromide) ﬁﬁ.ﬁ% (hydrobromic acid} o @)
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T B E # TiEiAT
HELTEENHERHENIER ~ HEWHE [ RILERET o B HHE T = ﬁﬁﬁ&% A
EER~ X§Ho BEF Ca OH), EFXRWHYE (calsium hydroxide) n HCN #4194
Ar%%.omod cyanide) Eﬁﬁmym (hydrocyanic acid) ~ NIH,Br R H (ammonium bro-
mide) » NH,CN E@ELY (ammonium cyanide) o HEFLENE ~ KEF #2 (OH) »
G (ON) ~ 5 (NHy) ~ b | EEdijed o

L EE (Oxy-acids) FRRKEN acid | M ~ EXRE [E ] tho | BRH#K ~ BRK
E%ﬁwﬁ EEFEREHESERY (BY) ~SRNBENG (EX) ~ SRIEN o
BERIER | EE ~ EREER [KE] ~ BREZRR o acid o TR AN BHE KK H
BERa~N[HE] (per-) HRKN-~LEREELTROR ~ERAKRRI [E] (ous) =
&1 (hypo...-ic) » K1 (hypo...ous) geRKEN o BE HCIO, HEEE (chlorie :
acid) » HCIO, E@R:Z@E (perchloric acid) « HCIO ﬂ@m.ﬁﬁ% (hypochlorous secid)«=
H,80, @ EE (sulfuric acid) » H,S0; E®HEE (sulfurous acid) » H,S8,0, B8
# (hyposulfuric acid) & o KB ENE ~ EXEVE ~ SEREVE ~ FINER&Y
R N AR R ELBRIPENE ~ BRFWN -ic acid B& -ate ~-ous acid 8
- [iteo BEE K80, #®EEE (sodium m::.ﬁmv : Azmbnmou EREERH AE:BSZE:
. sulfite) ~ NaClO, #@EWHEE (sodium ?EE&»@
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i ity s =
“ B E 8 Mg
= a = |Halogenides (H -[-X/X=(l, Br, {,] ..Wullfvﬁo‘m.nﬂ\w% ‘haloo- ] CI,CH,I #&\J3& (iodosthans
g2 < = lides) ~ B ; genide or Q_G_ iodide) .
/ ERdd %M Vitro-Compounds [ ~NO, _M i._.E:? Mmm..wﬁuiav;. EJR (aitroe-
e ] Al n E PR L s ‘CH4CH.SH 255 ethanthiol
g = .:e:u%g:u _ <SH _% . EcH . :Qo»vg»:_on m?.ﬁ _:numuw.:vms AAsuL L
ol 3 . |CHS8)H z=¥§ (methane sul-
" Q_w,r»o..:. Acids _-wcwﬁ _wm M suifonic acid _moEa aeid3

TEEER (BRER ) NEW ~ BRVY o HEHRQWPEPE functional group) N

NE~ CEIER ~ FRREHH- o BEREBHERE ~ SBIIKEK o
ARDER ~ HIHET ~ P RELESEL @R (aliphatic compounds) & irioiKa4n
&R (aromatic compounds) .@.ﬁﬁ FREFRTE ~ LTRE Y (aromatic nuelei) o N
: NEE ~ BEERNUEH - ERIHFHWo R K FFHGE ~ EREXDW » DRESKS
L LR SRILLINEW ~ERKERES ~ EEER R EHS ER AR E B o
FEFRE o RKBRHENRY « IHBHBENECR ~ HEREFE [ HREN »
w FRRNER ~ EREF-E ~ AHEE -ane NERH(ZENHREOR B MELENHEN N »
- BER o HEN o YLENEEZPELEHE (double bond) 3o~ F3 R 3 « BN
. X -ene ®IBN-~dm#® (triple hond) 3¢ = FRE [ ] M~ BRE -ine 4 -yne o #1]
RERKEE n EREX P » FERoYLILRE ~ HRHET ~ NERAKR

Mk/wml..frﬂ/:/u




CH,CH,CH,0Hl, & 48 (butane)
CHCH,CITL,OH,0H = i (butanol)

CH,=CH, N ¥ (ethene or ethylene)
CH,=CH-CHO @ (propenal)
CHaC=CH ‘2 # (propine or propyne)

RELEREE LB -FOINRH ~ TEEDNE ~ ¥EREI R4 TURE N
EEFERE LB H o HESNE » FRECRHERH ~ SRERE o #ELEaBBN
& - BRENEERENELREN ERBEFNEERS- (B # N - € - i) » +5
S EEmMN o BE CH;CH,CH,CH,CH,; 8 (& | (hexane) » CHy(CH, CH=CH, §&
411 Amvﬁu_ (dodecene) = Om«omlﬂml.om By -2 ] (Z-meibyl butanol) o
‘ CH,

S |~ PR FFEENR SO cRENE B ~NEEERN B8 o

B REEKENMNRH ~ ErREER ~ BEEXHRNESKEWHERT o $LoURE
RS & GEERNE -~ TN~ PHREHDEEH o ER O-NO, EH [ & | (nitro-
benzene) » QO NH, # @& M#H 2] (2Z-or ‘wlwmﬁr?im:n:ov HrEh o

BIE B3 SHNE - &£ - LB - KXESR : iR




o . nno
ELERIHNE ~ SONERES - ~ R E _\_ﬁwﬁvﬁm,ﬁkm,ﬁ%ﬁmmﬁ EEAE |
REEHEE ) « 2EYQI o Ruk%ﬁﬁ*ﬁz.ﬁx ENHTR o RIXEXEHMEN
B NERErSHBlRENE | S~ K] SO ~FERTHEHE 0
PRE N E I | %Eﬂ%ﬁﬂ%i%%ﬁ”% X BT o TodE #0E « S
SriEHHgsEyoc RAKEERERR ~ YHFRVERL 5 (symbols ) g4 (formula) =
22 RB~EBEENN LR HNEZ TR - UL EENSLZREES ~ R H SR8

| o CRRENCEEE | EFEEHE o 5% | BHH  MENXNRRERRGENE

BN ~EEA ZRE (phosphorus) ~ m X RE (sulfar) o VEKERE ~TENE | ¥
B SEHE | EPERE | EFSE -~ HEEERKNIEELS  SNHE | S
B - D | ERHEREDE NE B S 0 BEO 2K carbon) » Co LK (cobalt) -

Or DM (chromium) & o AFRENEE ~ $ETRREEEH ~ BEETHE - QRN

B ~EE Cu ZKE (FPNE Cuprum ) ~ Na YRE (FHAE Natrium) » W2 R ER
(Wolfiam) 0 $REREIM » | MEENEAER SR R e 2
SNEEIGE ~ REERERRE ~ R | # o WHRERPESZRN o | FRE ~ BEK
thik E i Eih R EE iﬂ%ﬁﬂﬂmﬁfﬁv%ﬁ%é | # o EF Hg | RIEERHEN

.Mwéﬁ,ﬂﬁmﬁmﬁﬁﬁv%%24£ o CEBEHEGH » PEHR - EEWUNSHE



| OFEKHHER Lo _

F PRRESEE A BETES L~ RR RO ~ KERRNFETRIRZER o I

3 N » BEAHEE IR U B E A~ RGN E RN (EEE ) o EEN-ER - RikER

| REeNEL SRR LR - KR ERER R ER s KRR NET 0 B R
17 2

1R HERERE | EyeiE (+1) NZE (lonized) BERY (HEY | BELaEE R}
L B ~ HROBENEHEER 17 REERR 55 Wo =
PRSEENGY ~ B® &K ] (chemical formula) ~ & [£&HK ] o RELH
oo e RERE o YVBREHER ~ B | EREFLLRRPFRETPE BRHKEER
BENE ~ EEEERHRH | R~ SREE [EEK] (empirical formula)o E-EER
N - R ~ R E HHY K EREE (2K FHa | EERERD MRS
Z ) ~BHRE [ ) B MR8 | (formula weight) o REREEEFRA ~&H
E£ERPENEE ~ BERMMESHHHLEEH -~ REREH | EEmLEo REE | BE
2 a 25N [ | (molecular weight) » SEEHEEK | # o BN ( RpEES
BUEHNEREE) ~ SREEEK ~ BRRERRYA o REBKER rgEsEdsHe )
BUE  Bel QEYRE-&E - SFK - KiX#EK

1N
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3
5
X
=

x B o8 & RERS

(simplest formula) o 2WEPNRENSE ~ LERAHKEEL o KIFENEH ~ EELK KD
ENEN o DEELEESENKHE ~ SERREHEEH o ENTHERPK ~ & | #R
RER o HEFBRPENE ~ WENENEELLREEo

KK E-ERKNNE ~FEE | D~ ERIABRENER - &%xﬁ%mﬁLQET
Hﬁarﬁés,ﬁﬁﬂﬁﬁi_voﬂ$ﬁaﬁﬁa%ﬁ&%ﬁE%Mijmﬁ¢,ﬁ%ﬁ
(2R | SBERIFERPFROGEBHIE) - » E PN (ELERNPEER RS ~ wE |
AERKGED N HENEE ) ~ CRIFRERDSENEER o N mEHEE mME&E
BRE | HER:. XK ESEERb o FRVELE~H B R KT - KECE

 MeEHRE(ESREHEE @ | FRZREDRR ~IBKE & | BRHE) ~ RIEX

BA-OEEEY o BREERANITLLEEHD (KR | HBF ~ Bk~ II+RK
T BERE) ~ REEBRFA-RBK o IHNERJEE ~ FXEARERICEER
M= ﬂﬁ%ﬂ&%mﬂﬁﬂ o HERALERENHERR ~ R KW RERH-ERE o RV
ERILN ~BRRMHRLKVEENET o | RERIER ~RRHETERKHAINE
REEHFEK o PRV H L (stereoisomerism » PERFHLKKERH ) NY 8
BE S | AEHEREE [ HEK ] (sterochemical formula) #LZEKN o

LREE $,Z4b:ﬁMW&ﬁ@%ﬁzo{¢éﬁﬁﬁk ﬁ%iﬂ%iﬁﬁwoo



ao (oo o e e o

I v = Y T |L?H‘”'F’W 9

_ ,ﬁﬁﬁ%ﬁ%.@i #mv & " ZIHNHLER H.Axs.S?nwxHﬂ.oomoixa.oooo..,wo.

026 0 EREIERH » HLEENKRPHELO ~ REHKLHHKEAN L o REBENSPK »
R C.H,0,0 EENIXELNFRE ~ BERAELRKE CH,CO00H 0 ‘
ERLBHNL R E RS LR » P REE S WYL H X (chomical renstions)

ERUNELE » B | GEBRELKN o SERK ~ XX XENST ~ KRS ~ RE
| B D&Y (material balance) -~ oL &K ~ ENE [ L H R | (chemical equa-
tion) 4% [ LXK | » &8 [RYKJ (equation) & [XEK | ~ NEY | WEREE
Eo EEEREFERARFESE » HERLFRY (SR XE) ~ PA-RREKLR
.Z . :

C+0, =0,

i EE R

2 | BERGEC HE R XEK « ANEEXBE-JMBERE « (| ) RELELRNEHH

NeBBESEESE (1) HELIEREESENEHK ~ EEESBR (HEE) o
(1)) Xy w&E (balanced ) +» L HEREBLFRERPNGE G ~ GHERDXEER|T
(reacting substances)f N B ~ K K EME (products) FNEE ~ SERCHE [ <
WHE | FEEo

BIE BRI SHYE- S8 SHK - KXER 11



% B R N

o R ) e N X - H B R & RIS E SEXHRENRHHE o
ELERHHERGEHE RN HE » AL GHHEHREE SENBREH o HR | BxAK
FNS | B ~ RELRREPFERLEEEELEE ~ STRFLERFREIND
Q-ETo | ZXRY -~ 2WSTHE LHRL ~ KEHERTREYE  LRWUR ~TERE
&Eﬁ*ﬁ?zoﬁﬁ ﬁﬁ%z&# ~ERRE- %mjm\EOO%Z%E o & B ~
PELHRRELSR

O+ONIQON+@»uwoo +
SRR RS E ~ DS SEERENE ~ £ | $5 ui?%ﬁﬂ%zmé #ﬂ
jﬁﬁiﬁ%ﬁ% o BRIKRBHFENRERT ~ ﬁm%ﬂut%% ER-
C+0,>C0,+ 94,300
ERERK | BN~ HEEER-HE ~ HRVE ~ ERERERFEAR iR -

.mo-

=
C+0, FQO»
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ERRREEE

R UL e KE LR EEERERE (periodic law) ~ HY# &5 QWL
Prpdo URAZRER ~ STRENSE - - [RENGEHT (DESBES
M) ~ @RI EE N | ERRHEE (periodic function) o B4 H B » o THE R K
o MBEMFLERE ~ NENEZ 0P EE ~ H8 | K ~EHHEEINRE ~ f{E |
EWER ~ SLRE [EEK ] (periodic table) o | FEBLERER ~BETREK o

mmm:a ERERLLIRK CREBPEVERBENED LR )

i /w\/,mi I n | u v v Vi VE Vil _
i , ,@.Av 0 / (@gRe (Trane
o sso A B/A B|A B{A B|A B/A B|A B]sitional Klements))]
IH _ .
B _w o R N A |
QMMMWE;M _m T Mi P _m‘w‘\;— me wf—ilel i ‘ 3
o _ : | e e o
ensmmaiy v F B [ | B K| o] o
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w B K & K

(A [K Ca _wmm Ti v Cr ' Mn ! Fs Co Ni
J i |19 20 21 22 23 24 25 {26 27 28
= oy
BNERRCH, Cu | Zn _ G | Ge As S Br
,‘ 29 | si & | 2 34 35
Kr |Rb | 8r _yfm f Zr |Cb Mo Ma {Ru Rh Fd
: )38 i 87 38 39 40 |41 42 43 44 45 46
EE AR | iy aa | T 81 & T T i
, a7 | 48 49 5 51 2 53 :
Xe #Om —wp Ta* Hi Ta w R> Os Ir Pt
|4 |5b N 57 72 73 T4 75 76 17 78
__g RERR) | ] Hig T b Bi T Ao
79 80 81 4 82 83 84 8b _
B ESE (&R [Vi?, |Ra Ac Th Pa T _
B ) 56 |87 83 8) on 91 92

" HHE | LT A EREREREERME - Ce(38) » Pr(39) » Nd(60) ~ TI(61) » Bm 62) » Eu(63) «
G1(64) ~ Th(65) ~ Dy(68) ~ Ho(87) ~ Er(63) « Tm(89) » Yb(70)» Tu(Tl)o

NPT RE L ~DBRFELRE ~REKERR (periods) -~ HEERE ~ RKE O B
VI 25 (groups) o K EEFER ~BLWHOH | L~ NBEE | BEE o HKE ~ it
CEBEEEE (short periods) » FEFE<@RH A ERH BRI | HE (first period) -
ERMBEER EDS o R ( EEHH) ~ %Y (ZRHE ) SRR ~ ARERR (long
pericds) » it <ERI o & | WR = E%*ﬁm&ﬁo ﬁ.m.um _ﬁm?.m @6;@ 3 ﬁ
o | CHELENE ~-RRR<ZZ]F=E [ A i 3



Eog=NT -~ AEHE ~ 5% | ENERR - oK) - RADFRE ~ | AF

D B ROl KB R o SE TR | (rare earths) R~ KEQBKLBET » Bk

M A0 (00 0 i IR E I ~ MBS 0 ~ WG » KBV » K& |
AR NI o A _
EEZREN ~ BSKERRSE (F0M VII)o | - |[EEDTE - $FEE | ER
o THNEDNFR ~ ERFXBLELERRE ~ H2GB (K | THEVF) ~¢& 8
A, B EELE (subgroups) o $HEEEELEN | ~ KRR ~ HEREL | - DR
ENNFRH ~ BEEQ [#E] (main groip) » EEHD | BLEER TR ] (sub-
group) o REHE | BE~ K | -1 | EEERSLRE - QHIE o TRNDIR - 5 - § -

EIEREK - HEHTEER o REW - F 5B € BRI FENKE - EERG
B S BNERE REN - H - HEREE | BEENRE - EREEFINSRE< o
- BE | @NRE -~ HHERACESNG-E | 42K ~ HERQEH o R LK ~ B

EEL o {HNFEE E | BENRE (S8 - 8- %) ~ HSHONS INE | BF% (T
SHEE) ~BHWENKH o E | LENRE~ L% [ K (family) o TEE- 5 - 2 - &
EEIR# » BEWE ~ S EENG [ | (halogens) o
ERRE ~ERERNS D) (FERSE YL ~ SESRRER - SEEEIHIER) ~
R B+ ERRKEKER Hi P




L o EFGXENEAR | B-IBISTEA A - REEx-S2R IS oK

* B K & < : 111

 EREEEREEIEENEERGE ~ $EKE [Bigkh ] (valence electrons) NEmo K

ﬂmﬁmﬁ%mm@%,%wﬁmoﬂ%mkﬁ#zﬁﬁ%%m%,muﬁﬁ&wxmmﬁﬁ
w&woﬁamﬁ%z@ﬁ%ﬁﬂ,%:mﬁ:omﬁzmﬂﬁtﬂ,m%%&o&%m%M
ﬂ%{ﬁ,%mﬁﬁﬁw%%ﬁ,ﬁﬁ%,ﬁgﬁ%ﬁA8§§§V,%mﬁ%ﬁmzma
$owmﬁﬂ§m%ﬁﬁwﬁAQQ,@m&M%ﬁxﬁw:ﬁﬁﬁéogﬁékﬁw%%
$¢,ﬁmmmﬂw,$ME%Hmﬁ#wﬁ%ﬁ%ﬁowmﬁﬂﬁ,%ﬁtﬁw:ﬁ%,ﬁ
%%ﬁzﬁw_ﬁzﬁi,Mﬁw:ﬁASEV%O%%ﬁﬁz%ﬁ,M%wﬂﬁﬁwmﬁ

REET - PN OEE DS « EREEal | £ ~DRER o ARKE ~ LR

A%Mﬂ,%:ﬂ%v?ﬁm%ﬁﬁwﬁﬁ%@;Eﬁmﬂﬁm%%ﬁE%ﬁonﬂwﬁ%
ﬁ,ﬁﬁ%_sﬁ@ﬁ:‘E“B‘#\%%E%ﬁ{£¢%zﬂﬂ,%%ﬁﬁoﬁﬂgﬁ
ﬁ,%ﬁﬁ:ﬂwm@ﬁ%ﬁ,mﬁmﬁﬁ%%$mﬂ2E%ﬁﬁ%ﬂo%%ﬁﬁ%%,#g
iiz%%ﬁ%@rﬁﬁﬁﬁ%ﬂﬁ,ﬁgﬁ%_ﬁo&ﬁ%ﬁﬁ%ﬁ%ﬁ:ﬁ%&*ﬁm
%onE%tﬁ*,ﬁﬁ%$§ﬁtﬁ,?ﬂﬁ%%ﬁzm%%sﬁ_gm:ﬁAﬁg*m
PES I (F0,) 0 EEKRE » BHELLEF - HNNEUET ~ L2 EEE ~ T
HRCHTUE o EXE ~ THEE FNRE ~ I St B~ FRIKERF KRR



T (Co) BEENFE - IRECERNKT o

BERE ] 1] - EZRE ~ ZEIKNREBPLR 5B~ LH LS~ LRE
NS o EEolHnhah I M8 | (electro-valenco) n MFFEH-E » | HR
¥ KRBEEKEFRNEDZH o HERIE - | EFBHIS ~ | EF BRIS ~HwH
B ENRE AT « KB ENEEREF o N Y | 1] - 1] » DhFRH ~ Hwiim
PEZER ~RHHEE o XNE - - VENSEQRK ~ ER PR EEERNEE X
b ENED ~ FRTEANFRENBEX SR E - EEHENEER -3~ B{(ER
—2-OE®R~-10

MERERSZEREK ~ HBEXLE  pEEr HRL cEREXHTRIF LR K
BrE<BIg ~Bhomali &~ ﬁzﬁﬁi ﬁﬁ%ﬁmﬁ:ﬁz,%#ﬁfﬁ 4
1B~

- GERHKESEHENZCERY ~ o | TR CHEPES o BLERHENEHFERM (KR

4 E% bR ) B ENEX ~ RS~ SRR ~ HEEH o HREBEIEN -

RE (solubility) « ZiT | HFERZERY ~ERFRKEES o EXE-HER (alkaline earth
metals) R4 ~» HFEEILRELEM ﬂ%i*ﬁ%_m °

Bl B8 ESHXKES : nie




ol o e b |} & LS e T T T T T R 1 P 1 oy 1 el W T g ...A-.....ny.sv.,
H M0S . Ll s o gion ) Lo B i it B Tt LS T S PT a_Ee =i . - Ladls 04 2 J

B E X e : |

EHRK FHEBIOGENER
BT L # B % 9 2
ﬁ EwE EREE (TREER)
& ﬁww |mene BoiEE (DHEEEE)
| ® _m%mm ki B
J & |k (euzwmee) [#ucewzn

BRERGEHTUNES ~ 2 | $ETHBEH c DRREE] 1] - IENR | @
(STEEER) R & | SRR - Ho@ESomnN -8B (% | F% | &
 OR¥) B | EESERK - HREO DY EE - [ERT CHRKE ~ SERE (8]
. ERIERK)NEMSSSESoR (R ER | @EE) BENHE ~ EIFESN
L SHEEHEKEE B (RIER | ERK)ER (RIER (ERE) NSHAT ~ kR
| ESo ARELER - SHRRESLEH  EREREE ~ SEHREL ~ IRLLLT
 CEGBEIRL-BE | BREXIE ~NEFNEREBES o
 EUESNBEEERE MRS RERH - mﬁ%ﬁﬁmﬁzémmz@%yﬁﬁ
B 0 %sz RE | e ~EQEEEERRER EREHER ~ FAE .
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Eﬁr Lo it b et

e o

BHEEEK o K~ WU S HEE TSP RTGUE SEENT o BN ~ BLEHTRE
RHENSES ~ SURLNER L (TZFLE L | BNEENLES) ~ZHLEE -
REERN (ERDYEER | EREUNNSER) o SERE ~ | XEY - EOSR LTS
EHNRH ~ HERI QN ~ ERYY o i

BIAREFTRR AR KK GBI (metallic propertios) NEE o HB (metals) B
@R (non-metals) SWNHER « | F<EFEN ~ HESHHERIE o RESR ~ £ THR
Rt » ie@ i (malleability) RERE (ductility) o IR (tensile strength) = o
rEHEH D™ L o TXE ~LEREW ~ oML - EEH ~ A o K
R ARG~ BB~ EOK S o REGBETW -~ DESBMEK (ST - B )Xo (8
BB ER/G) o REBET ~BRUERERRE (FE - X - PED) B mEREEN
FLER(RR - EBF) c YBRKEIRLES (EWLSH) ~HELEC ISR yrem
BMEW ~ EYHHSLEENG [EBIEN] o

ERRHEE ~ GBRERIBRENER ~ BUSHHE ~HI B HEY ~ L TER o
SEMRHAFELL ~LH [HHFLR ] (basic oxide) ~NRK R DEREREFES 5
ELHFHRENTH] (hase) o (#1) RER( | EEBR%E ) BFLQBRELE (Ca0) o
Q| EHHALD " NEERAREETWELE [Ca OH),] ~ VI | & (8| o BEE
BE &8 BSyLER / 1y




Rk

B o o S R s A s R S o T A ST T AT P S DS s S i R vt 1 | o iy LS ey e N,

Ll e Ly

e

T % & 8 : 1N
R HSBRFEEHESL ~RER [EFFEES ] (acidic oxide) ~ YUK X PDLETERE
(acid) » REBE[GHFE ] - EXREBRK ~ZFEFAR[FWE] o EREE | EX&
.E_om HEZFLOEBNFEIS ~ EVHES B (CL0) # ~ TESHE LN o EFHY
“ELOBESESVELSBER ~HBEBE (HCIO,) 8 | EQHE - EEEREW
h%_ﬁéw,.w (HOl~ SEHERE) ~ ZX | EEE o HEERLE ~ R¥EIXE - ﬁﬁ [#

& | (meutralization) nHEEEE (salt) o EEWHEE( 1 ER)EESIR ~EEY
8B (CaCly) :mmhawﬁu,mwhﬁ.wmﬁ@% [Ca(ClO,),]~ REEWE ~ WKBEEN-2 Emm@w%%
BE~F ~ PERRERENBION o HRRESHHE « TR o €KY

B-ErE pnm ﬂﬁh%%ﬂ%ﬁaﬁcq@i taste) - ~EIC FRBK &K ~ I ERFME Ko
MEELHUNFHER ~ FREEETEE T (ons) EEN e JBRERE ~ TREREL
B - Tu“mmﬁm,f:? 4 HO) X Ui (anion » BF Cl & ClO,) o 8 HEHED L ~ 988
ELEEE (ation ~EF Co*t) XWHEEH OH) o BRNRESHEH -~ 5242
HE-XBETERBLERERT ~ HSwREREFE s (Nah) REHE (CL o K |
SNE#AHE « PAPERPRIEKE (indicator) EH KX ~ FRB O ~ NE@E

wwrﬁﬁmm¢mﬁam+&§§mf HREEVEHSR - SABASE - TEAL - XY

= GRS kT kU S A S




R R e s s o A e B B e b s L = Ll
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ETEFE] (il slie) XTHBE | (osic salt) ~ZREFEHE (NallCO) ~ &l S

ﬁ@mﬁ@%AExwﬁL LEFR L EEE | BIIDES - EEREEAPEE -
HHBRIEN o SHETE [ B (normal salts) ] £ » SEENE ~ DHLEEL L S5
BEAHERE (hydrolysis) ~ L TESWH b o DM -~ AL A DHERG (5
WY - SEPEFHWURRR (FEEF) ~HEPEEFEE AR (R THEIH) ~ ¥

- REERSE ANEEXEHERENE (SHUEH) ~ SER IR ERELRE o

SEESHFHENYS - FRERERELGBET ~ LI TR DB ~ ExgEEE
ER oM HY - BREEE ~ Y HENYUR % | HRRTERES o o MEEE X
EPOEE - AREERSRNENRE ~ B aREH (metallic character) HREREK o ©
EREREMAEN SR (strength) ~Er B | FRHEBEHNER c SERFI SN
T EUFLREE ~ FENGRET ~ REHLE o BF (HTo0) NEH « WINHEE .
HENGREELE (BNN~SEE | @4 SmR% - “HAGENER ~RERBKKR) o
BLEHENRL | RS~ @ (electropositive character) & @@HH (electronega-
tive character) &ISNRH ~ HHBLHEH o LR ERT ~ ENHELHEKE ~BNE@

EREHE o

BIIE 8- SSKXEHEER 1
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T % 2 & EE d = 3
HEERE ~ & [HE) XELFEENE ~ B | HEVE - QEERERAE(E 0
2o RENSREH ~ XKEE o WEERER » R | $HT » MHPE ~ RENERE :
o R ENESEEE O E | BE ~ SE<NGBIM A FLEAGE | BUREH
FaA | HYEHREEST » | ERHE -~ HREBHEHNHE ~ K - SRER :
ST~ EENELSEE  WHEUE ~ STRHEE ~ RYVUVEER ~ SENELH
| (MPHEEEE - EHE R - GRER YR - RENFELRRANHW o )RR
| &1 - @RSREHPENRE - ESERRYMRERo
: TRk (BE -2 ) HEPSS » EEBNENE ~ DELEE o ZPL LI ~HR
| (#9465 ] (amphoteric compounds) o HEELEHEENRE - FEQEHRHK &
m @ rHem ] (metalloid) » HHMEH GBEFHBRENE o CRAFRE ~ ROHLHE
] Wi g | REE (diagonal) &~ WEF - WERHK ~ REIRE R -ZHRREAES
? ®UCRNRE (REEE) ~ IREREH - PHEURR (BLBFEL) ~LEIEFR
| R MKENETEEENRE -5 KAELCEE  FHEBREREBNE - ERBELE
W IR SRS EEEIRE BHLE YD BREE 1 EHEBSHOH) 14 -
ERUEEHILT 0 :
FeE) RE ORBEE ) » BERGEEH o RLENRE » AP HGH - EHRIF
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- @Eﬁ#tﬁﬁ%ﬁo PEEME | FEEE - SEFHH AR o LKAV FHE
£ ~ B S o FEMN = B | ERFEARRER AR - A..e_usuamwﬁnﬁi%ﬂm?&.
ﬁﬁnh%& - B - SREHPFH) o

CHT ) REG= ~i base 14 ~ XRTES B | %TF] o [EH] 1§ - aiﬁaxﬁ_ax
“(radical) N&f o mEEY ~ ® basic radical SB[ BRH | ~ REKKo WL [F 1§ ~F&K alkali | HNE
R AR o MBS G MR B FACRN 0 RENRURLCANITES (¥R) ~ERQWE
LBRE- ,5&; (8| BEER ~HRES. 4
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A ) e N Yo 1/ L opl Q0 V.01 I LI1T S O s i e s bt S Pl i L oW eI e o © e e

Sl L K
S+ 14 T2 R

imE | SEE~ KEAEEE ~ SIHH | # HRTZEBHRER -~ 2 | €D

B2 s BB REEHRNEEL ~ EKKE -~ MR o IR B

RETE ~CHREHK ~ ROXSEHE R o EEEH HNBEHKHERENS ~KEER
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