Syllabus content

2 The particulate nature of matter
Content

2.1 Kinetic particle theory

2.2 Atomic structure

2.3 Structure and properties of materials
2.4 lonic bonding

2.5 Covalent bonding

2.6 Metallic bonding

Leaming outcomes
Candidates should be able to:

2.1 Kinetic particle theory

(a) describe the solid, liquid and gaseous states of matter and explain their interconversion in terms of
the kinetic particle theory and of the energy changes involved

(b) describe and explain evidence for the movement of particles in liquids and gases (the treatment of
Brownian motion is not required)

(c) explain everyday effects of diffusion in terms of particles, e.g. the spread of perfumes and cooking
aromas; tea and coffee grains in water

(d) state qualitatively the effect of molecular mass on the rate of diffusion and explain the dependence
of rate of diffusion on temperature

(e) state qualitatively and explain the effects of temperature and pressure on the volumes of gases
2.2 Atomic structure

(a) state the relative charges and approximate relative masses of a proton, a neutron and an electron

(b) describe, with the aid of diagrams, the structure of an atom as containing protons and neutrons
(nucleons) in the nucleus and electrons arranged in shells (energy levels) (no knowledge of s, p, d
and f classification will be expected; a copy of the Periodic Table will be available in Papers 1 and 2)

fc) define proton number and nucleon number

(d) interpret and use symbols such as "2

(e} define the term isotopes

(f) deduce the numbers of protons, neutrons and electrons in atoms and ions from proton and nuclecn
numbers

2.3 Structure and properties of materials
(a) describe the differences between elements, compounds and mixtures

(b) compare the structure of simple molecular substances, e.g. methane, iodine, with those of giant
covalent substances, e.g. sand, diamond, graphite in order to deduce their properties |
(c) compare the bonding and structures of diamond and graphite in crder to deduce properties such
as electrical conductivity, lubricating or cutting action (candidates will not be required to draw the
structures)

(d) deduce the physical and chemical properties of substances from their structures and bonding and
vice versa
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2.4 lonic bonding

fa) describe the formation of ions by electron loss/gain in order to obtain the electronic configuration of
an inert gas

(b} describe the formation of ionic bonds between metals and non-metals, e.g. NaC/; MgCl,

(c) state that ionic materials contain a giant lattice in which the ions are held by electrastalic attraction,
e.g. NaCl (candidates will not be required to draw diagrams of ionic lattices)

(d) relate the physical properties (including electrical property) of ionic compounds to their lattice
structure
2.5 Covalent bonding

(a) describe the formation of a covalent bond by the sharing of a pair of electrons in order to gain the
electronic configuration of an inert gas

(b) describe, using 'dot-and-cross' diagrams, the formation of covalent bonds between non-metallic
elements, e.g. Hy; Ch; O,; HCI Ny H,0; CH,; C,H,; CO,
(c) deduce the arrangement of electrons in other covalent molecules
(d) relate the physical properties (including electrical properties) of covalent compounds to their
structure and bonding
2.6 Metallic bonding

fa) describe metallic bonding as the electrostatic attraction between positive ions in a lattice and a ‘sea
of electrons’

(b) relate the malleability of metals to their structure and the electrical conductivity of metals to the
maobility of the electrons in the structure
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EXAMPLES: *
® When a crystal of potassium manganate(V1l) is droppad into water, the purple colour will spread
slowly throughout the liquid until a uriform purplz colour is observed.

“wi  Diffusion of sclid
(potassium manganat@(Vm crystals) in water

® When perfume is sprayed in one <o
in all parts of the room. This is ev

_. vapour and the jar lids are rermoved. The ¢ brown vapour spreads throughout the two
bremine vapour . is denser than air.

T L Qas jar_

air
=

caover

after a few hours
a brown gas '

e such as

. bromine or
e nitragen

dioxide

Diffusion of gas (bromine)
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