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1.5 Oxidation and
Reduction Introduction to oxidation and Rusting of iron.
(Time needed: 7 class periods) reduction: simple examples only,
eg. Na with (I, Mg with 0y,
In with Cu*. Oxidation and
reduction in terms of loss and
gain of electrons.

Oxidising and reducing agents. Swimming-pool water treatment.

The electrochemical series as a Mandatory experiment 1.2 Use of scrap iron to extract
series of metals arranged in (half equations only required, copper.

order of their ability to be eg 1B~ — 2¢ — Br).
oxidised (reactions, other than

displacement reactions, not

required).

Electrolysis of (i) copper sulfate Demonstration of ionic Electroplating.

solution with copper electrodes movement. Purification of copper.

and (ii) acidified water with Chrome and nickel plating.
inert electrodes. Cutlery.
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2. CHEMICA| NDING
Content Depth of Treatment Activities Social and Applied Aspects E
2.1 Chemical
Compounds Compounds. Simple chemical
(Time needed: 6 class periods) formulas.
Stability of noble gas electron Uses of helium and argon
configurations. related to their chemical
unreactivity.
Bonding and valency in terms Using the octet rule to predict
of the attainment of a stable the formulas of simple
electronic structure. Octet rule compounds — binary
and its limitations. compounds of the first 36
elements (excluding d-block
elements) and the hydroxides
and carbonates of these
& elements (where such exist).

c 2.2 lonic Bonding
Time needed: 4 class periods Positive and_negative ions. Representation of ionic_bonds B
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2.2 lonic Bonding
(Time needed: 4 class periods)

2.3 Covalent Bonding
(Time needed: 4 class periods)

Positive and negative ions.

Minute size of ions.

lonic bonding as electron
transfer.

Sodium chloride crystal
structure.

Characteristics of ionic
substances.

Molecules. Minute size of
molecules.

Covalent bonding as the sharing

of pairs of electrons.

elements) and the hydroxides
and carbonates of these
elements (where such exist).

Representation of ionic bonds
using dot and cross diagrams.

Examination of a model of the
NaCl crystal.

Mandatory experiment 2.1 lonic materials in everyday life

(two uses, e.g. salt tablets to
replace salt lost by sweating).

Representation of covalent

bonds using dot and cross
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2.3 Covalent Bonding
(Time needed: 4 class periods)

Molecules. Minute size of
molecules.

Covalent bonding as the sharing
of pairs of electrons.

Single, double and triple
covalent bonds.

Polar and non-polar covalent
bonding.

Characteristics of covalent
substances.

Representation of covalent
bonds using dot and cross
diagrams.

Polarity test for liquids (use of
charged plastic rod).

Testing solubility in different
solvents of ionic and covalent

substances.

replace salt lost by sweating).

Polar and non-polar materials
in everyday life (two examples
of each).
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Content Depth of Treatment Activities Social and Applied Aspects

2.4 Electronegativity

(Time needed: 2 class periods) Electronegativity. Periodic
variation of electronegativity —
explanation for general trends
in values:
(i) down a group
(if) across a period.

Electronegativity differences and Prediction of bond type using
polarity of bonds. electronegativity differences.

2.5 Shapes of
Molecules and Shapes of some simple Use of models or balloons to
Intermolecular molecules. illustrate molecular shapes.
Forces

(Time needed: | class period)
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Content

3.1 States of Matter
(Time needed: | class period)

3.2 Gas Laws
(Time needed: 3 class periods)

3.3 The Mole
(Time needed: 9 class periods)

Depth of Treatment

Motion of particles in solids,
liquids and gases.

Diffusion (Graham’s law not
required).

Boyle's law.
Charles’s law.

Combined gas law:

hh_ Ak _
TR constant.

Avogadro constant. The mole as
the §I'unit for amount of
substance containing the
Avogadro number of particles.

Activities

NH; and HCI, ink and water,
smoke and air.

Calculations not required. Boyle’s air pump.

Calculations not required.

Simple calculations, including
correction of gas volumes to
s.tp. (units: Pa, cm3, K).

Calculation of relative molecular
mass from relative atomic
masses. Converting moles to
grams, litres and number of

Social and Applied Aspects
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3.3 The Mole
(Time needed: 9 class periods)

3.4 Chemical Formulas
(Time needed: 6 class periods)

Find B

Avogadro constant. The mole as
the §I'unit for amount of
substance containing the
Avogadro number of particles.
Standard temperature and
pressure (s.tp.). Molar volume
at s.tp., molar mass, relative
molecular mass (M).

Empirical and molecular
formulas.

s.tp. (units: Pa, cm3, K).

Calculation of relative molecular
mass from relative atomic
masses. Converting moles to
grams, litres and number of
particles. Converting grams and
litres to moles.

Mandatory experiment 3.1

Calculations of empirical
formulas, given the percentage
composition by mass.
Calculation of molecular

formulas, given the empirical

formulas and the relative
molecular masses (examples
should include simple biological
substances, such as glucose and





image13.png
Edit View Help

lechemistrysyllabus pdf - Adobe Reader T R T T R e R T T R

H & eD s /PO sz Find B

at s.tp., molar mass, relative
molecular mass (M).

3.4 Chemical Formulas
(Time needed: 6 class periods) Empirical and molecular
formulas.

Percentage composition by
mass.

Structural formulas.

Mandatory experiment 3.1

Calculations of empirical
formulas, given the percentage
composition by mass.
Calculation of molecular
formulas, given the empirical
formulas and the relative
molecular masses (examples
should include simple biological
substances, such as glucose and
urea).

Calculations.

Simple examples.
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LEAVING CERTIFICATE CHEMISTRY ORDINARY LEVEL SYLLABUS

3. STOICHIOMETRY, FORMU! AND EQUATIONS (CONTINUE

Content Depth of Treatment Activities Social and Applied Aspects

3.5 Chemical
Equations Chemical equations. Balancing Simple examples.

(Time needed: 9 class periods) chemical equations.

Calculations based on balanced Calculations in g and kg rather
equations using the mole than tonnes. Calculations
concept (balanced equations will involving masses and volumes.
be given for all calculations).
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4.1 Concentration of
Solutions
(Time needed: 6 class periods)

4.2 Acids and Bases
(Time needed: 3 class periods)

5 & €9/ o mx- @ 8

Depth of Treatment

Solutions.

Expression of solution
concentration in mol !
(molarity), g - and also in
% (v/v).

Colour intensity as a function
of concentration (simple

treatment only).

Primary standards.
Standard solutions.

Acids, bases and salts.
Neutralisation — formation of a
salt from an acid and a base.

Activities

Calculation of molarity from
concentration in grams per litre
and vice versa. Calculation of
number of moles from molarity
and volume.

Mandatory experiment 4.1

Social and Applied Aspects

Use of % (v/v), e.g. wine.

Household acids and bases (two
examples of each). Everyday

examples of neutralisation, e.g.
use of lime in agriculture, use
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Arthenius theory of acids and of stomach powders for acid
bases (for aqueous solutions indigestion.
only).

4.3 Volumetric
Analysis Apparatus used in volumetric
(Time needed: 10 dass periods) analysis.
Correct titrimetric procedure. Solving volumetric problems,
Acid-base titrations. using the formula method.
(Balanced equations will be
given in all volumetric
problems.)

Mandatory experiment 4.2

Mandatory experiment 4.2

Mandatory Experiments
4.1 Prepanation of standard solution of sodium carbonate.
4.2 Standardisation of a hydrochloric acid solution using a standard solution of sodium carbonate.
4.2A A hydrochloric acid/sodium hydroxide titration, and the use of this titration in making the salt sodium chloride.
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6.1 Reaction Rates
(Time needed: 3 class periods)

6.2 Factors Affecting
Rates of Reaction

(Time needed: 7 class periods)

gﬁ.@anmegmx.@ Find .

Depth of Treatment

Rate of reaction.

Concentration. Particle size.

Temperature.

Nature of reactants. Catalysts.

Activities

Mandatory experiment 6.1

Plotting and simple
interpretation of reaction rate
graphs.

Demonstration of the effects on
reaction rate of

(i) partidle size

(i) catalysts.

Mandatory experiment 6.2

Social and Applied Aspects

Dust explosions.

Enzymes as catalysts produced
by living cells (two examples).

Catalytic converters:

(i) nature of catalysts

(if) reactions catalysed
(iii) environmental benefits.
Catalyst poisons.
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5.4 Exothermic and
Endothermic
Reactions

(Time needed: 5 class periods)

5.5 Oil Refining and

5 & €92/ oe mx- @ 8

Chemical reactions can result in
a change in temperature.
Exothermic and endothermic
reactions (and changes of
state).

Combustion of alkanes and
other hydrocarbons.

Heat of reaction (general term).
Sign of AH.

Heat of combustion. Bomb
calorimeter as an instrument
for accurately measuring heats
of combustion. Heats of
combustion of different fuels.

Demonstration of an exothermic
and an endothermic reaction.

Mandatory experiment 5.1

Use of the bomb calorimeter in
determining calorific values of
foods.

Kilogram calorific values of
fuels, and their uses
(calculations not required).
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6.2 Factors Affecting
Rates of Reaction Concentration. Particle size.
(Time needed: 7 class periods)
Temperature.

Nature of reactants. Catalysts.

Demonstration of the effects on Dust explosions.

reaction rate of

(i) partidle size

(i) catalysts. Enzymes as catalysts produced
by living cells (two examples).

Catalytic converters:

(i) nature of catalysts
(if) reactions catalysed
(iii) environmental benefits.
Catalyst poisons.

Mandatory experiment 6.2

Demonstration of the oxidation
of methanol using a hot
platinum or nichrome catalyst.

Demonstration of the oxidation
of potassium sodium tartrate by
hydrogen peroxide, catalysed by
cobalt(ll) salts.
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1.1 Periodic Table
(Time needed: 4 class periods)

1.2 Atomic Structure
(Time needed: 5 class periods)
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Elements. Symbols of elements
1-36.

The periodic table as a list of
elements arranged so as to
demonstrate trends in their
physical and chemical
properties.

Brief statement of the principal
resemblances of elements within
each main group, in particular
alkali metals, alkaline earth
metals, halogens and noble gases.

Matter is composed of particles,
which may be atoms, molecules
or ions.

Arranging elements in order of
relative atomic mass; note
differences compared with the
modern periodic table.

Demonstration of the reaction
with water of lithium, sodium
and potassium.

History of the idea of elements,
including the contributions of
the Greeks, Boyle, Davy and
Moseley.

History of the periodic table,
including the contribution of
Mendeleey.

Comparison of Mendeleev's table
with the modern periodic table.

Very brief outline of the
historical development of atomic
rhwry (on(lme prmclples only;
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(Time needed: 5 class periods)
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Find B

Matter is composed of particles,
which may be atoms, molecules
or ions.

Atoms. Minute size of atoms.
Law of conservation of mass.

Properties of electrons, protons
and neutrons (relative mass,
relative charge, location within
atom).

Atomic number (Z), mass number
(), isotopes; hydrogen and
carbon as examples of isotopes.

Relative atomic mass (4;). The
12 scale for relative atomic

masses.

Very brief outline of the
historical development of atomic
theory (outline principles only;
mathematical treatment not
required): Dalton: atomic
theory; Thomson: negative
charge of the electron;
Rutherford: discovery of the
nucleus as shown by the
o—particle scattering
experiment; and Bohr: model of
the atom.

(=]

Use of the mass spectrometer
in determining relative atomic
mass.
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1.3 Radioactivity
(Time needed: 3 class periods)

Alpha, beta and gamma
radiation (nature and
penetrating ability).

One example each of:

an or-emitter, e.g. 241Am
a [-emitter, e.g. MC

a y-emitter, e.g. 60Co.

Radioisotopes.

Half-life (non-mathematical
treatment).

Energy levels in atoms.

Demonstration of properties —
detection and penetrating
power (this can be shown using
an appropriate videotape, if

(Principle of Geiger-Miller tube

Mandatory experiment I.1*

Historical outline of

radioactivity: work of Becquerel

(discovery of radiation from
uranium salts); Marie and
Pierre Curie (discovery of
polonium and radium).

Widespread occurrence of
radioactivity.

Uses of radioisotopes (three
examples).

14C age determination
(calculations not required).

Co for cancer treatment.
Food irradiation.

Sodium street lights, fireworks.

(=]
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1. PERIODIC TABLE AND ATOMIC STRUCTURE (CONTINUED)

Content

1.4 Electronic
Structure of
Atoms (continued)

1.5 Oxidation and
Reduction
(Time needed: 7 class periods)

Depth of Treatment

Dependence of chemical
properties of elements on their
electronic structure.

Explanations in terms of atomic
radius, screening effect and
nudear charge for general
trends in properties of elements
in groups | and VII.

Introduction to oxidation and
reduction: simple examples only,
eg. Na with (I, Mg with 0y,
In with Cu*. Oxidation and
reduction in terms of loss and
gain of electrons.

Oxidising and reducing agents.

Activities Social and Applied Aspects

See mandatory experiment |.2
below (reactivity of halogens).

Rusting of iron.

Swimming-pool water treatment.
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1.4 Electronic

Structure of Energy levels in atoms. Mandatory experiment I.I* Sodium street lights, fireworks.
Atoms Organisation of particles in
(Time needed: 7 class periods) atoms of elements nos. 1-20
(numbers of electrons in each
main energy level).

Classification of the first twenty
elements in the periodic table

on the basis of the number of
outer electrons.

Atomic radii (covalent radii

only). Explanations for general

trends in values:

(i) down a group

(ii) across a period (covalent
radii of main group
elements only).

*Mandatory experiments are defined at the end of each section of the syllabus





