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Chapter C2: Chemical patterns

Overview

This chapter features a central theme of modern
chemistry: it traces the development of ideas about
the structure of the atom and the arrangement of
elements in the modern Periodic Table. Both stories
show how scientific theories develop as new evidence
is made available that either supports or contradicts
current ideas.

Atomic structure is used to help explain the behaviour
of the elements. Trends and patterns shown by the
physical and chemical properties in groups and in the
transition metals are studied.

The first two topics of the chapter give opportunities
for learners to develop understanding of ideas about
science; how scientific knowledge develops, the

relationship between evidence and explanations, and

how the scientific community responds to new ideas.
The later topics present some of the most important
models which underpin an understanding of atoms,
chemical behaviour and patterns and how reactions
are represented in chemical equations.

Topic C2.1 looks at the development of ideas about
the atom and introduces the modern model for
atomic structure, including electron arrangements.
Topic C2.2 considers the development of the modern
Periodic Table and the patterns that exist within it,
focusing on Groups 1 and 7, with some reference to
Group 0. Topic C2.3 focuses on extending an
understanding of atomic structure to explain the ionic
bonding between ions in ionic compound. This leads
on to Topic C2.4 which studies using equations and
symbols to summarise reactions. Finally, in Topic C2.5,
separate science only content addresses the unique
nature of the transition elements.

Learning about Chemical Patterns before GCSE (9-1)

From study at Key Stages 1 to 3 learners should:

. know the properties of the different states of
matter (solid, liquid and gas) in terms of the
particle model, including gas pressure

. know changes of state in terms of the particle
model

. be aware of a simple (Dalton) atomic model

o know differences between atoms, elements
and compounds

. know chemical symbols and formulae for
elements and compounds

] know conservation of mass in changes of state

and chemical reactions

Tiering

Statements shown in bold type will only be tested in
the Higher Tier papers.

© OCR 2016
GCSE (9-1) in Chemistry B (Twenty First Century Science)

o understand chemical reactions as the
rearrangement of atoms

o be able to represent chemical reactions using
formulae and using equations

o know some displacement reactions

° know what catalysts do

° be aware of the principles underpinning the
Mendeleev Periodic Table

o know some ideas about the Periodic Table:
periods and groups; metals and non-metals

o know how some patterns in reactions can be
predicted with reference to the Periodic Table

° know some properties of metals and
non-metals.

All other statements will be assessed in both
Foundation and Higher Tier papers.
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Chapter C3: Chemicals of the natural environment

Overview how new technologies enable us to extract metals
from poor quality ores.
Our way of life depends on a wide range of products

made from natural resources. The Earth’s crust Electrolysis is explained in Topic C3.3, and learners

provides us with metal ores and crude oil and our learn about the wide variety of products made by

use of these impacts on the natural environment. electrolysis.

Chemistry is fundamental to an understanding

of the scale and significance of this human activity. Finally, Topic C3.4 covers the separation of crude
oil into fractions and the use of these fractions to

In Topic C3.1 the properties of metals are related to make other chemicals and polymers. Within this

their structure and bonding, and in Topic C3.2 context learners study the properties of simple

learners discover why the reactivity of a metal molecules in relation to covalent bonding and

determines how it is extracted from its ores and intermolecular forces.

Learning about chemicals of the natural environment before GCSE (9-1)

know about reactions of acids with metals to
produce a salt plus hydrogen

From study at Key Stages 1 to 3 learners should:

o know the differences between atoms, elements ) )
know some displacement reactions
and compounds

know the order of metals and carbon in the

. be familiar with the use of chemical symbols o )
reactivity series

and formulae for elements and compounds
o know that carbon is used to obtain metals
from metal oxides.

] be familiar with the use of formulae and
equations to represent chemical reactions

o understand chemical reactions as the
rearrangement of atoms

Tiering
Statements shown in bold type will only be tested in All other statements will be assessed in both
the Higher Tier papers. Foundation and Higher Tier papers.
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Chapter C4: Material choices

Overview

Our society uses a large range of materials and
products that have been developed, tested and
modified by the work of chemists. Materials used
to make a particular product need to meet a
specification which describes the properties the
material needs to make it suitable for a particular
use. This chapter looks at a range of different
materials and investigates their properties in the
context of their suitability for making consumer
products. The chapter also considers how the life
cycle of a product is assessed in its journey from
raw material to final disposal.

Topic C4.1 considers the variety of materials
that we use. Learners use data and information
about the properties of ‘pure’ and composite
materials to consider their suitability for making
consumer products. Ceramics, glass, materials
with giant structure and polymers are all
considered.

Topic C4.2 moves on to look in detail at materials
made using polymers. The topic covers the
chemical reactions that happen when addition
and condensation polymers form, and also studies
naturally occurring polymers. This topic links

© OCR 2016
GCSE (9-1) in Chemistry B (Twenty First Century Science)

closely to the discussion of bonding and structure
in Topic C4.3.

Topic C4.3 extends the study of properties to

looking at bonding and structure in order to explain
why a particular material behaves as it does. Learners
learn about the bonding in metals, polymers and
giant covalent structures and link the bonding and
structure to the properties of the materials. They
consider the usefulness of diagrams and models

of bonding and structure to chemists who need to
investigate and predict properties of materials so
that they can make judgements about their
usefulness or model likely changes in their properties
if their structures are modified. A range of materials
are studied, including new materials such as
fullerenes and graphene.

Topic C4.4 looks specifically at the nature and
uses of nanoparticles.

Topic C4.5 considers the life cycle of materials. The
learners learn about the corrosion of metals such as
iron and look at ways of extending the life of metal
products by working to prevent corrosion. They also
learn how the impact of our manufacture, use and
disposal of consumer products is assessed using life
cycle assessments.
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Learning about material choices before GCSE (9-1)

From study at Key Stages 1 to 3 learners should:

distinguish between an object and the material
from which it is made

identify and name a variety of everyday
materials, including wood, plastic, glass, metal,
water, and rock

describe the simple physical properties of a
variety of everyday materials

compare and group together a variety of
everyday materials on the basis of their simple
physical properties.

have observed that some materials change
state when they are heated or cooled, and
measured the temperature at which this
happens in degrees Celsius (°C)

Tiering

Statements shown in bold type will only be tested in
the Higher Tier papers.

30

compare and group together everyday
materials on the basis of their properties,
including their hardness, solubility,
transparency, conductivity (electrical and
thermal), and response to magnets

identify and compare the suitability of a variety
of everyday materials, including wood, metal,
plastic, glass, brick, rock, paper and cardboard
for particular use

know the differences between atoms, elements
and compounds

recognise chemical symbols and formulae for
some elements and compounds

know about the properties of ceramics,
polymers and composites (qualitative).

All other statements will be assessed in both
Foundation and Higher Tier papers.
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Chapter C5: Chemical analysis

Overview

This chapter looks at how chemicals are analysed.
Chemical analysis is important in chemistry for the
quality control of manufactured products and also to
identify or quantify components in testing of new
products, mineral extraction, forensics and
environmental monitoring. Chemists need to both
identify which substances are present (qualitative
analysis) and the quantity of each substance
(quantitative analysis). Measuring purity and
separating mixtures is important in manufacturing to
ensure quality and to separate useful products from
bi-products and waste. Being able to analyse
quantities of chemicals enables chemists to plan

for the amounts of reactants they need to use to
make a product, or predict quantities of products
from known amounts of reactants.

The chapter begins in Topic C5.1 by considering

why it is necessary to purify chemicals and how the
components of mixtures are separated. Methods of
testing for purity and separating mixtures are studied,
including chromatography and a range of practical
separation techniques.

Topic C5.2 is concerned with qualitative analysis.

This topic uses standard laboratory techniques, such
as flame tests, precipitation reactions and anion tests
to identify the ions in unknown substances. Gas
chromatography is introduced as an example of an
instrumental technique, and used as a context for
comparison between standard laboratory and
instrumental techniques.

Topic C5.3 introduces quantitative work. The mole

is used as a measure of amounts of substance and
learners process data from formulae and equations
to work out quantities of reactants and products. This
topic ends by considering how molar amounts of gas
relate to their volumes.

Topic C5.4 develops quantitative work further to
show how the concentrations of solutions are
determined. This has applications for the testing and
quality control of manufactured chemical products
and also allows the analysis of unknown chemicals for
a range of purposes (for example in forensics, in drug
production, mineral exploration and environmental
monitoring). Learners make a standard solution and
analyse the concentration of unknown solutions
using titrations.

Learning about Chemical analysis before GCSE (9-1)

From study at Key Stages 1 to 3 learners should:

. use knowledge of solids, liquids and gases to
decide how mixtures might be separated,
including through filtering, sieving and
evaporating

o understand the concept of a pure substance
and how to identify a pure substance

Tiering

Statements shown in bold type will only be tested in
the Higher Tier papers.

40

o know about simple techniques for separating
mixtures: filtration, evaporation, distillation
and chromatography

. know about the pH scale for measuring acidity/
alkalinity; and indicators.

All other statements will be assessed in both
Foundation and Higher Tier papers.
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Chapter C6: Making useful chemicals

Overview

This chapter considers the laboratory and large-
scale production of useful chemicals.

Topic C6.1 begins with the laboratory synthesis of
salts from acid reactions, and also looks at the
characteristics of both acids and bases.

In Topic C6.2, the story moves on to study how
chemists manage the rate of reaction when these
reactions take place, in the context of managing
conditions both in the laboratory and in industry.
This topic gives the opportunity for a wide

range of practical investigation and mathematical
analysis of rates.

Topic C6.3 looks at reversible reactions, with
particular emphasis on the large-scale production
of ammonia.

Topic C6.4 develops all the ideas in the chapter
together to look at both how the conditions and
‘routes’ for a chemical process are chosen by
thinking about the economic and environmental
issues surrounding the production of chemicals
on a large scale. The manufacture of fertilisers is
used as a context for considering how chemists
reach decisions about the optimum processes for
large- scale production of bulk chemicals.

Learning about Making useful Chemicals before GCSE (9-1)

From study at Key Stages 1 to 3 learners should:

o explain that some changes result in the

formation of new materials, and that this kind

of change is not usually reversible

. represent chemical reactions using formulae
and using equations

. define acids and alkalis in terms of
neutralisation reactions

o describe the pH scale for measuring acidity/

alkalinity; and indicators

Tiering

Statements shown in bold type will only be tested in

the Higher Tier papers.

© OCR 2016
GCSE (9-1) in Chemistry B (Twenty First Century Science)

o recall reactions of acids with metals to produce
a salt plus hydrogen and reactions of acids with
alkalis to produce a salt plus water

° know what catalysts do.

o know about energy changes on changes of
state (qualitative)

° know about exothermic and endothermic

chemical reactions (qualitative).

All other statements will be assessed in both
Foundation and Higher Tier papers.
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