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What Is Matter?
tLZ2YR?

Matter is the stuff around you

nything that takes up A AZERRER
ENFBEBEY

space or has a mass of

any kind is matter. B, BB R
Everything you can HNFAERA
touch is made of HEHMRA
matter. Everything ﬁiﬂ‘\],.—tmtf‘r‘&ﬂ
you will learn in Chemistry REREIEYRRE

will all be based on how matter re- ¥ REMHERMZ E

acts and combines.

Physical and chemical properties

atter has many properties. It can
have physical properties like different
densities, melting points, boiling
points, freezing points, colors or smells.

There are also chemical properties that

define matter, such as the way ele-
ments combine with each other in BAMRLk EXBUENR UK

reactions. RPTEZEMNEEAN
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Phy”sicba‘l‘_apd Mcl__lhemiicgll changes

‘ . A change that occurs when physical prop-
erties of a substance are changed is called
/i physical change. For example, ice cream
’) g‘ melts from a solid to a liquid in the heat of

) n:”»k \' "\_“ the sun.
g BN FREE S R
‘ PR, BN, AR THES

BARRTS.

ny change which alters the chemical prop- ARTEYEAF N

erties of a substance is a chemical change. For RIS E L33k,

example, the rusting of iron is a chemical . #%SIWEFHE

reaction. [l R T, —sfezai,
) g%
1
= -

States of matter

| here are four main states of matter: solid, liquid, gas and plasma.

VIRFERAOMRE: B BRES. SENEEFS.

gas plasma
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Changes of state

< o EE TR

A change of state is a physical change of a substance from one state

to another.

U BREMR TR — RN — RS E 5 B — RSN YRS,

evaporation/boiling

xR/ rﬁ
: hn# gas 8%

ondensation 4%

freezing %@

AH

TR

BRIBR

The Discovery of Plasma
EBTHERA

B20 #4220 FK, ALAATHAGF A
KA, Z#AfEFA(plasma). $¥FF4L=
BATHBGOHET, o RBLAPNGEL
mi GAFLHLBAEITONEETAE ¥
ETANLLATAL SeFasBan, #F
AT, ARBFLAL LI OTFASESL ZT &P
LA FAEF(ion), BhEZFhA—FH4
T A6 A

E
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Matter in Nature

MENEEGR

n nature, elements, compounds
and mixtures are the three main

types of chemical substances.

Elements

pure substance cannot be broken
down into anything simpler by chemi-
cal means. Most of these occur natu-
rally on the earth but several have
been made in laboratories. There are
two broad classes of elements: metals,
and nonmetals and metalloids.
or example, copper and sulfur are
elements—they cannot be broken

into simpler substances.

sulfur

RFP, LEYRTE
AREBRTTE. LEWE
‘Y=

= (B BIERNETTE
THBEAMOLENT. KEHK
TE (BR) EART PR
7, EF 0B IuRY KR E
TR TE (BR) 24
ERMFEEBAKRE.

ZRMTEMAZH T
— EfITERD BAER S

5
copper
$
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Compounds

" compound is the substance of LA RISEFmR R T
two or more elements united chemi- ZEH—EREBLLHERMMELERX

cally in definite proportions by mass.  &&#fE—RH¥5R.

or example, quartz is a

compound of silicon and

oxygen.
_ i, RESER
o~ famtay.
(_r another example , water (H,O) SN, KEMEK EREEML

is the most important compound on &%, @ikEHE(H)FE(0) Mk
Earth. Pure water is composed of the ~ &tt 11:89 A H.

elements hydrogen (H) and oxygen

(O) at the defined ratio of 11% hy- ‘H
drogen and 89% oxygen by mass.
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Mixtures

ixtures refer to combinations of two

or more substances in which each sub-

stance retains its own chemical identity
and hence its own properties.

here are an infinite amount of mixtures.

For instance, solutions are mixtures. If

you put sugar into a cup of water it is

considered to be a mixture.

S EIERA MmN
FRAESBAFEMRNYRE
BinfE—ENYR.

EYELTTR, E &R
EREY. EEMAKSD, 3
BRI —MREEY
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'n addition, air is the mixture of gases sh, BRERGMIRIFA
that surrounds Earth and makes up AKX SENZFHSENE
Earth’s atmosphere. Ninety-nine percent &%, =5 99%2HES
of air is made up of the gases oxygen  M&ESEME. HEHSEIE
and nitrogen. Other components in- &=. “&{KRMKESE.
cludes argon, carbon dioxide, water

vapor, etc.

P R R S o B A Ry

gRRR

A HE P M= AR A A
BT, BRABHE—ZGEBE, i
R L FUtf, & “BEH
E”(the greenhouse effect). #4
54 MR A R R = B AL R R
AALZGRATH LA, EAFNE
L ek (global warming),
FHLAAEE ARG, 4o F
B R (polar regions) # K4 3
g, FF&H(sea level )& L+ 40
A, R 0BT AR ARG R

D e T T2 = 2 2 L)

s

e

=

0

s e




" The Component and Structure of Matter
| MRNERFEH

“\Il substances are made of tiny par- FRID T 2A Y REI ML

ticles that are either atoms or mol- ¥, 7 E2HETHEEZEMR
ecules (atoms joined together). But 4, 4, BEFXE2BRH4AMEE
what are atoms made of? ARAIR?
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Atoms

toms are the smallest indivisible particles
of an element that can take part in a chemi-
cal reaction. They are made of even smaller
particles: protons, neutrons and electrons.

n atom has a far smaller central part
called the nucleus. The nucleus contains
positive protons and non-electrical
charged neutrons. Outside the nucleus
are the negative electrons which orbit
the nucleus in shells. Usually an atom
has the same number of protons and
electrons. So the whole atom has no elec-

trical charge.
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KEREH. RTRERN
MR RINKT . BT R
LEEENMNBT. RTHET
ZH Rl

TRERTHZLED.
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.



toms of different elements have differ-
ent numbers of protons, neutrons and
electrons. Atoms are described by their
mass number and atomic number (also

called proton number).

RTENETERE
MERTH. PTHmBT
#H. BRThRHEREEME
F & (BRERT )
R

BEFFBE=-RTH

REB=-RTFHE+FTE

BEFHR-RTFH
.

7
Atomic number = number of protons
Mass number = number of protons + number of neutrons

Number of electrons = atomic number

Molecules

olecules are the smallest particles of
an element or compound that exist inde-
pendently and still retain the properties
of that substance.

any substances, whether solids or lig-
uids or gases, are made of molecules. They
are groups of two or more atoms which
are joined together. Some molecules are

made of atoms of the same element joined

FRERIFEFR
Fri) UL MR B L
¥

YR, TitREE.
BAESESE, H2AED
THRE. D TRERD
FEANU LR RTARER
Bi. BN FHAAEER
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to each other. For example, hydrogen MARRMETFER. WES.

can not be in the form of hydrogen EAENEEFIEAGE,
atoms; it is in the form of hydrogen MERBEE SR FERNE S
molecules. Each hydrogen molecule FHRRAFE. EAH,. BFR
is two hydrogen atoms joined E T EMIRF AR TR ,
together, written as H,. If the mol- AkEw. wkHF. HO,

ecules are made of atoms of different
elements then they are known as

compounds, such as water, H,O.

BRRE

Quarks—the smallest particles
Tn-RINHRT

®THAF(protons), FF(neutrons)fFed F(electrons )= s,
BF AFLAMNF(muons), &EF(gluons), 3l 2F(gravitons)Fe
L@ lsF(subatomic particles). @ AR FAd Fox
ARSOBET, NG RIGEF —FL(quarks) #Hx. FLAS
f: A& #(up quarks)., THE#E(down quarks), FHF £ #(strange
quarks), #%& #(charmed quarks).
kA %(bottom quarks)f & % (top
quarks), #lde, —ANFFAEHNL &
SLA—ATHEEMAG £ht— [
43 #£F(leptons )R aTLAGHA ¢
@RIBTF, ENEARLEAGHT N

/down quark
TE®

! up quark
+tE5R
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