


g 3G SCIR B R 1R Pl

kAF BEE
B
TXE LFx%

NP L B B A



o€l XXM M iRER
KTEF M

W ICHREHOR B RAE
. LA kL 4 4
B MR ARSI

FA 787X1092 R 1/32 Bi12.75 T2 ¥ 280,000
19854 8 AH 1R 198542 8 Fi5 1 WV
% 1—3,385 B

HH 13196 - 199 EH 2.48 L

RERE A&




>z 2=
Al =

B R B E fy, R WAL T 4 BNA
BHREEREB R RBRBUWNEREE, PR
EARE, AR, ML, HELLEFTH LA
R BiiR, RIEREAH, REEEARER
AE, AHETRHEL, LERAALGERYE,

LHEMTER, ERBEXN, THEH, H4E, L8
FEX, FETEBATHERL, AREEBIEEX, &
BEWEX, BELFTIMEE, ;

AETHRESUEEGER, BTRLIBEAREE
Wi,

SMABRENARAF, DHE. XL, BRER
Ao RXAFASFANRT RS, RFHEHKFE, HRF
ZLR RERERARE,



e L

1.Elements, Compounds and Mixtures «-eieeeeenees

CONTENTS

m%‘%A%ﬁ@ﬂ%

2 Valency sssesmvnessense

3.Law of Conservation of Mass----eerereeeceeenrnn.

& Hh

RETERHE

--+15

4.1\/1Qlar Volume of Oxygenu-..-......... eseeveesuge turans

B8y B R AR

5. Solubility aeacascssssenesassensanne

6.ldeal Gas Law Equation «:eroereverrieranienin,

7.The Noble (Gases sreseerrcsiernnnriiiniaiesiiisinscciese
CRERE

R

BERAEFTEA

\/8.Chemical Bonding -
A2

g.Carbon Vet Favene Bes e tes e aas ses nenun BEO AN TReRCT AL sausan 08
B

10.Phosphorus

"

11.The Halogens---+--+----+

‘ }:ﬁ?"%é

i

...26
...34

ves 4]

'61
...70

.....78




12.Nomenclature of lnorganic Compounds
T4 ey 4 & B

13.Classification of Oxides -+-rsmeeenesns
A 0D

14, The Alkali Metalg reesrsormecoaienenen
we B

15.Properties of Metals - -ecoverrernnnnins,

&R R

16, Acid-Base Titrationeteecesreerserecsrisriieisaencaseessan

B E
\l 17.Chemical Equilibrigme--ceeseerererirenien
1 £ 5F

18.Concentration of Solutions ----

AR R

19, AtOMIC SEruCLUre «soevetessertareinnentioscoesaes cosanners

FF&#H

20.The Transition Elements «recreeccaaeenieranens

TR

Main Points in Gfammar ...................

EERT

21 .Iroﬁ-..-...-.-..... A D

& .

22.Some other Transition Elements-+eeeeree

(1)Copper
" (2)Zinc

veeessQQ

=107

116

124

crerneenaenn]33

143
151

0é40.160

uuuuuuu oo-.166

see ic|171

cssssne on180



=3
( 3)Manganese
51
23.Precipitation and the Solubility Product
I I AR

------

24.Qualitative Analysis..ccierviiiiinmenioinisnaninienn

T AT

\/25.Spectrophotometry Y

aRAEE

26.Coordination Compounds ..c.ceevverrerrenernnn.

B4

199

...208

.....215

JZT.Oxidation—Reduction Equilibria ..icceieiernnnnnnen.

EERTH

( 1)0Oxidation-Reduction Reaction

ENTERERMN
(2)Electrochemical Cells

J LN TN ]

28. ThermochemiStry oveeieeeeneiveniiiennrensrnsssesesannens

R T T
(1)Enthalpy
o
(2)The Born-Haber Cycle
BB 18 1% 5

29.Radiation and Isotopes ....cccocveverevervvnnnnnn.

BATEA R A&

223

234

30.Chemical Kinetics ...civverrevvenseorrensssssessesesnsni253

sy %



-

{1)Order of a Reaction
(2)Activation Energy
&1 B

4 31.Temperature-Composition Diagram ............

BE~-HKHE
32.Saturated Hydrocarbons...eeeeevveanerensnn

33,Unsaturated Hydrocarbons

Tt f0 8

v"34.Preparation of Ethyl Todide..cccivivirnennnnrivnereane

RURE N %

35.Some Derivatives of the Hydrocarbons .........

BRNE Y
/ 36.Fractional Distillation

218
37.Carbonyl Compounds ....................

mo ﬁi'ﬁ:%w

38.Carboxylic Acids and Esters .......vcecvveennn..

BRI R

39.Amines and Amides............

& vk e

40, Benzene

e X

Main Points in Grammar ..eeeeeeeneeeeeoesnnn.n,

HHERF

.-263

ceesn.269

ees...281

...301

...307

...318

cenennn 326

e 332

..340

Appendix AR A L L L L L L Ty R Y Y X T PP griey 0.&.‘..?.,‘.1“--344

4




it &

1.Some Common Prefixes and Suffixes ............344
F A AT HL A s B

2, Typical Chemistry Laboratory Equipment...... 347
EUGLEFRBENS

8.Chemical Elements sseecerccrrernaiciniriiinccecnnanens 358
G-

4. AbBDreviations ...ooiiiiiiiienseeerecevrernencnssrecrssnecse 360
W5 .
R B e cernrececetsonteinineanaceererarvoesssssressessose 362




1. Elements, Compounds and Mixtures

R L) aed

There are two classes of substances,; elements*
ﬂnixd Wit an e'n.o_r -C«‘.srﬂ,nuj
and compounds. Elements are pure substa’ice which
arale mie ;&({atris

can not be/ decomposed by a chemical change.

Every su§s géce that '{Vcﬁ‘ﬁ-s nﬁa{uf%'ﬁly in the
world gfgsi&s?of one or more of about 99 elements's
another 17 elements have been made ar-tiﬁcui\é.lly
during t»he past few yea'rhs. Some common elements
are oxygen, nitrogen, carbon, irdn, copper and other
metals. Many elements are rare and we never see
them in eve_xjgdai.y life.

The eg;;'t:_ili’é crastls the thin layer, a few miles
deep, on the outside of the earth., The percentages
of the common elements present in this ecrust and in
the waters on it are,

Oxygen 50% Calcium g;. 3%
Silicon & 26% - Sodium M. 2,5%
Aluminium 7% . Potassium i& 2,56%
Iron 4% Magnesium M 2%

These 8 elements make up about 97% of the
crust; the other 84 elements make up only 3% of
the cr"g;é“t. Copper, lead and zinc are not in the above
1ist, and neitggr argbcarbon Bhd nitrogen?, which are

21



558 2 O.
B
essential for living things. Oxygen occurs free in the

atmosphere, and is present in water, oxides, carborrﬁdgﬁ”
ates and sulbhates. Silicon occurs in sand (silicon
dioxide, Si0,) and as silicates in many rocks, e.g.
granite. Clay is hydrated aluminium silicate.

A compound is a substance which consists of
two or more elements chemically combined together.

Water is 3 compound of the elements hydrogen
and oxygen; common salt is a compound of sodium
and chlorine; sugar and acl_fgg&l are compounds of
hydrogen, oxygen and carbon. About two million
compounds are known,

Although there are only 107 known elements,
here are a great many chemical compounds in
nature, Each of these compounds posseses definite 2
Migt}_l and physical properties by Which we can

{nguish one compound from another?
©' " A'mixture is a substance which consists of two
or more elements or compounds not chemically com-
bined together,

Ink, milk, paint and sea-water are common mix-
tures, All solutions are mixtures, Air is a mixture of
oxygen, nitrogen and other gases, Brass is a mixture
of copper and zinc,

Differences betwesen a mixture and a compound,
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Mixture Compound
The substances in it The elements in it cannot
can be separated be separated by physical

by physical means, means,

It usually possesses Its properties are quite
the common spe- different from those of
cific properties of the elements in it,

its constituents,

Energy (heat, light or Energy is usually given
sound)is not usually out or absorbed when a
given out or absorb- compound is_ que.

ed when a mixture i g

;oA P T
J

is made,

Its composition is ‘3 - TIts composition is not va-
riable; the substan- riable; the elements are
ces can be present combined in definite
in any proportions proportions by weight,
by weight,

The word SPEC (for Separated, Properties,

Energy and Composition) may help you to remember

these differences,

Words and Expressions

element [‘elimont] n, X, M

compound ["kdmpaundl n, &%

mixture ['mikstfo] n, JRin

artificial [asti'fifol] o, A#H -ly ad, Az#



nitrogen [‘naitridgealn i

copper ["kopaln 4

rare [re9l e Fi7iRY

percentage [pd'sentid3z]ln FHHX, K

calcium {‘keelsiomIn 45

silicon, silicium [’silikaal [si'lifiom]n &E

sodium [‘soudjomln &

aluminium [,eelju’'minjom]» 458

potassium [ro'teesjem] » 4
magnesium [meeg’ni:zjomln B4

make up s MRk

lead [led]n 4%

zine [zigkln ¢

oxide ['oksaid] n it

carbonate ['katbonitln FRE#h

ulphate [’salfeitln FiFiih

silicon dioxide AV EE

silicate ['silikit] n FTEERL

rock [rokln 2 CH)

granite [‘greenit]l n JEHE,EHE

clay [kleiln JE-4, ¥+

hydrate ["haidreit] v, (#)7K&

combine [kom'bain] v.(fH)EE4; &

chlorine ["kla:risnln 54k, 8BS

alcohol ['eelkoholl n BN, B2

in nature WX E; ¥R E; Tk E

a great many RBH); KW

o property ['propotiln &, MR
distinguish [dis’tingwifl v.X5], iRH)

4
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paint [peint]n Bk, 25

brass [brass]n %4

separate [’'seporeit] v. H45 5
constituent [ka+/stitjuant] n JHR4>:
absorb [ob’so:b] v. WLk
composition ["kompo’zifonln JHER
variable ['veorisbl] a TR
proportion {pro’pd:fonin thfH

1.

2.

Notes

~-consists of one or more of about 90 elements; (Ehjcf’&
71.‘?‘34’11:?“’3&9—*??;?%?1’.‘5;52:)

+and neither are carbon and nitrogen, =and carbon and
nitrogen are not in the above list, eithers (e BAE
RIIALFE) neither WEDEHAAREF #BEETRLY
EHH4 “in the above list”, #4n,

I am not a teacher, and neither is my brother.
«.by which we can distinguish one compeunﬂ from
another. (+ o RATTLURBX B (L2 MY B I FE ML s
YIRH AR LA MR BIFFR DX R—ANRIEMNT, whichiyskid
iR properties, distinguishefrome. e s Fleveree XBIFE,

1. TR, keHaRny
WIS R FE BERULE Y. %ﬁ%ﬁaﬁaﬂ:s«ﬂmuﬁ

fREYHL YR

HER_ERARGERNEFDIR, EBjté"JjL-i‘.ﬂfz:?;'*H’\J—ﬂ’EULﬁ

B HMTEMARENERGBEE AL FENE, ELKGTE
£ﬁﬁ B. OB %R HREESRE. WS AERRAMN, RIER

CEHTAM, BERMRERAPREES HEERELT XAEMelement
RETEBRERR. HARERR,



gAE AR R,
H RSB AT LA BENERE, FETAZREE KR

HELTENES SRR
% 50% T ®\ 3y
B 2% g 2.5%
£ 7% . 2.5%
73 4% 8 2%

X/\FTRAE HFEAT% HAM - RTTER LN 3 %
. SBIMERENIALE, £WFBRTLORMELRAN, HE
KEPBEEE, HEETK. B, BEEMmRLED, #HFE
FO(CRMAESIOY PRUBBEFRAEETHSEAMENSR.
BRI EHERE.

e HREFEHRFA L LA T E LS TR .

KEHESMEFRATRARNLEY: SHREARTENZTE
AR Eyy BRNERRHE, EURERTEERNLSH. A
TIERMLE K L7 20007 F.

miE, BRANBRNTEIELI7F, B50F EUSYHE T
£ 25, BHLEYHRE—EZRLEERNGEER, RITTLRE
X et R — R A R AR LA R BT K,

BRYEHRMRFALU LARRUSYRERAE B8R Y
R

BoK, 430, BHMEKEBRELNRENY. FrARREEE
Bip, SKRHES. ASNAESELARNETY. REREA
SHENY.

Ry SHLannEsl

ekt HEY
1. REGHEHRERLETE CAhHNTETRRYETE
5E. .
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2. WEEMYEHARR G~
Rtk

3. HERMPH, BEEREH
ER AR AR (B K.
FEE,

4. BHEERAR, SFHYEE
RELUE BT B LR,

EHFRSERAEHNETELE
it N

LS, BERBHRR
g

HEENWER, THERKR—E
)it d= At A=g:

SPECxMi& Separated(485), Propertles(ﬁlﬁ) Energy
(fEF), Composition () WMNMHANES, E"’Iuﬁﬁhjtilﬂﬁ-:

BB HGESL.



2. Valency
UL

The ’cex:’gll_i combining number or valency is a
measure of the power of an element or radg_cé! to
combine with other elements or radicals. Eiydrogen
is (aken as the standard for combining powers, and
its valenéy is ’1,86 ;

The valency of an element (or radical) is the
number of hydrogen atoms which will combine with
or displace one atom of the element (or one group
of the radical). REy.

The valency of chlorine is 1 because 1 atom of
hydrogen combines Witﬁll atom of chlorine to form
hydrogen chloride, HCl, The valency of oxygen is
2 because 2 atoms of hydrogen combine with 1 atom
of oxygen to form water, H,0, The valency of zinc
is 2 because 1 atom of zinc displaces 2 atoms of
hydrogen gr m dilu/e‘z‘;gids,
4L VVariable valencies. Some elements have different
combining powers under different conditions, i.e,
their valencies are not constang, The' valency of
copper can be 1 or 2, and%@‘;{%i‘?ncy of iron can
be 2 or 8 as in these compounds,

Ferrous chloride FeCl, Ferric chloride TeCl,
8



