CHEMISTRY
matter

Any substance that has mass, is composed of atoms and occupies space.

atom

Fundamental unit of matter having unique chemical
properties; it is composed of a nucleus and an electron
cloud. One atom is distinguished from another by the
number of protons in its nucleus.

nucleus

Central part of the atom whose electric
charge is positive; it is composed of ----.
protons and neutrons, around which
electrons revolve.

neutron

Constituent particle of an atom’s nucleus
whose electric charge is neutral; it is
composed of one u quark and two d quarks.

proton---""
Constituent particle of an atom’s nucleus
whose electric charge is positive; it is
composed of two u quarks and one d

quark.
proton ;
Constituent particle of an atom’s nucleus electron
whose electric charge is positive; it is Particle having a negative electric molecule
composed of two u quarks and one d quark. charge that revolves around the Matter composed of atoms that constitutes
nucleus of the atom. the smallest unit of a pure body that can exist
in a free state (e.g., water and carbon
dioxide).
. atoms
e Al matter in the universe is composed
of approximately 100 types of atoms.
neutron
Constituent particle of an atom’s d quark
nucleus whose electric charge is The d quark (down) is one of six types
neutral; it is composed of one u quark  of quarks (constituent particles of
and two d quarks. protons and neutrons) having a

.--negative electric charge.

chemical bond
Force that unites two atoms through the
sharing of a common electron (covalent
bond) or the transfer of electrons (ionic
bond) to form a molecule.

u quark

The u quark (up) is one of six types of
quarks (constituent particles of the
protons and neutrons) having a
positive electric charge.
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states of matter

Matter exists in three fundamental states
(solid, liquid and gaseous), which depend on
the temperature and pressure to which the

condensation A !
matter is subjected.

Change of a substance from a gaseous state
to a liquid state; it results from cooling.

gas
sublimation Malleable and expandable matter evaporation
Change of a substance from a solid state directly whose only definable property is mass; Change of a substance from a liquid
to a gaseous state without passing through the its atoms are fully mobile with respect state to a gaseous state; it results from

liquid state; it results from heating. to each other. heating.

crystallization : supercooling
Change of a substance from an ; P i The process of cooling a liquid below

amorphous state to a crystallized state; it ° L the point at which it normally freezes
results from cooling, which causes the ) P (solidifies); its atoms become

atoms to become ordered. unstable.

4 amorphous solid
Body that resembles a congealed
4 liquid whose atoms are not ordered.

liquid
Matter having a definite mass and
volume but no shape; its atoms are
relatively mobile in relation to each

condensation
Change of a substance from a gaseous
state to a liquid state; it results from

cooling. H \
i ; other.
solid freezing melting
Rigid body possessing mass, volume and a Change of a substance froma liquid ~ Change of a substance from a solid
definite form; its atoms are linked to each other state to a solid state; it results from  state to a liquid state; it results from
and are almost completely at rest. cooling. heating.
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nuclear fission

Process by which the atoms’ nuclei become fragmented
(e.g., ina nuclear reactor); neutrons are released and
energy is produced in the form of heat.

incident neutron
_The fission of a nucleus releases two or
.~ three neutrons, which in turn bombard nucleus splitting
-~ other nuclei and divide them. When the atom’s nucleus is bombarded by a neutron, it absorbs it
and becomes unstable; it then divides into two smaller nuclei

\ usually of identical size.

fission products (radioactive nuclei)
The nuclei of unstable atoms produced by fission emit
rays that can be harmful to living organisms.

i 5 fissionable nucleus
: Only heavy nuclei, such as those of
i s uranium and plutonium, can undergo
i ; fission following a collision with a
; / neutron.
fissionable nucleus Fa :
Only heavy nuclei, such as those of

—

uranium and plutonium, can undergo
chain reaction

fission following a collision with a
neutron.
During nuclear fission, parts of the atom’s nucleus
that have been broken off by collision with the
neutron will in turn bombard other nuclei to
produce more fission.

energy release””
Nuclear fission is accompanied by a very large
release of energy, which is derived from the forces
that caused the nucleus’s cohesion.

incident neutron
Afree neutron comes into collision with an atom’s nucleus,
which it then splits.
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convection

Heat generation in a fluid that is caused by a variation in
temperature resulting from the movement of molecules. Here, the
heated water expands, rises and releases its heat to the
surrounding air.

vapor
Gaseous state of water above its boiling point (water
boils and is converted to vapor at 212°F or 100°C).-.\

.

radiation

Heat generation in the form of

electromagnetic waves emitted by a
heated body (solid, liquid or gas).

convection current
Movement of fluid caused by a difference in
density, which transfers heat. The heated water
rises and is replaced by the cooler water from
the surface.

flame
Incandescent gas resulting from the combustion of a mixture of
gas and air; it produces heat and light.

heat transfer

Heat transfer occurs in three ways that are
related to molecular movement: conduction,
convection and radiation.

liquid

Matter having a definite mass and
volume but no shape; its atoms are
relatively mobile in relation to each
other.

; solid
: Rigid body possessing mass, volume and
: a definite form; its atoms are linked to each
i other and are almost completely at rest.

conduction

Heat generation in a body (usually a solid) or between
two bodies in contact; the molecules vibrate but no
matter moves.
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There are more than 110 chemical elements, most of which are naturally present in the universe. The others are

created artificially in the laboratory.

table of elements

Table created by Dmitry Mendeleyev in 1869 that classifies the now approximately 110 known
chemical elements such as oxygen, hydrogen, iron and lead. The elements are classified in order of

their atomic weight and arranged into groups having similar properties.

Li

11

Na

19

37

Rb

55

Cs

87

Fr

56

Ba

88

Ra

atomic number

the number of protons contained in its nucleus.

symbol

21
Sc
39

Y

57T —

La

89 —

Ac

22

Ti

40

lr

72

Hf

104

Rf

23

M

Nb

73

Ta

105

Db

58

Ce

90

Th

24

Cr

42

Mo

74

106

Sg

59

Pr

91

Pa

25

Mn

43

Tc

75

Re

107

Bh

60

Nd

\\The name of each chemical element is represented by one or two letters, the first of which is in
uppercase (e.g., 0 for oxygen, Cl for chlorine).

26

Fe

44

Ru

76

Os

108

Hs

61
Pm

93

Np

Number that indicates the order of a chemical element in the table of elements and corresponds to

27

45

Rh

7

109

Mt

62

Sm

94

Pu
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hydrogen
,f, This gas is the most abundant element in the universe and makes up part of the composition of water. It is used
especially in petrochemistry and rocket engines.

28 29 30

Ni Cu n

46

47 48
Pd Ag Cd

78 79 80
Pt Au Hg

110 111 112

Ds Rg Uub






