Unit C1: Chemistry in our world

Throughout the unit

and simple
balanced equations
Write balanced chemical equations including the use of
state symbols (s), (l), (g) and (aq) for a wide range of
reactions in this unit

The Earth’s sea and atmosphere

Investigate the proportion of oxygen in the atmosphere
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Materials from the Earth

Investigate the ease of thermal decomposition of carbonates,
including calcium carbonate, zinc carbonate and copper carbonate
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Acids

Investigate the effectiveness of different indigestion remedies

Investigate the electrolysis of dilute hydrochloric acid
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Obtaining and using metals

elements

Investigate methods for extracting a metal from its ore

d

steel

Describe how alloying changes the properties of metals,
including:
smart or shape memory alloys, including nitinol, an
alloy of nickel and titanium
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(parts per thousand) and carats to indicate the
proportion of pure gold
Demonstrate an understanding that new materials are
creation of new shape memory alloys for use, for example,
in spectacle frames and as stents in damaged blood vessels

Fuels
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Compare the temperature rise produced when the same volume
of water is heated by different fuels

Explain why cracking is necessary, including by using data
on the composition of different crude oils and the demand
for fractions in crude oil

equations
required
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Investigate the proportion of oxygen in the atmosphere
Prepare an insoluble salt by precipitation
Classify different types of elements and compounds by
investigating their melting points and boiling points, solubility
in water and electrical conductivity (as solids and in solution)
including sodium chloride, magnesium sulphate, hexane, liquid
Investigate displacement reactions of halogens reacting with
halide ions in solution
Measure temperature changes accompanying some of the
following types of change:
salts dissolving in water
neutralisation reactions
c

displacement reactions

d

precipitation reactions

Investigate the effect of temperature, concentration and surface
area of a solid on the rate of a reaction such as hydrochloric acid
and marble chips
Determine the empirical formula of a simple compound, such as
magnesium oxide

Investigate the properties of a group of elements eg Group 2
Investigate the properties of typical ionic compounds
Test predictions of whether a precipitate forms when soluble salts
are combined
Carry out a series of ion tests to identify unknown compounds
Build models of simple covalent molecules
Investigate the typical properties of simple and giant covalent
compounds
Use paper chromatography to separate inks, food dyes etc
Investigate the properties of metals
Carry out an activity to show that transition metal salts have a
variety of colours
Investigate heat energy changes in neutralisation and/or
displacement reactions
Investigate the rate of reactions, such as magnesium and
hydrochloric acid; or sodium thiosulfate and hydrochloric acid
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Investigate the effect of potential catalysts on the rate of
decomposition of hydrogen peroxide
Determine the formula of copper oxide by reduction of the oxide to
copper
Determine the formula of a hydrated salt such as barium chloride
or copper sulfate by heating to drive off water of crystallisation
Prepare a substance and calculate the % yield, given the
theoretical yield
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Throughout the unit

Atomic structure and the periodic table

element
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Demonstrate an understanding that the existence of
isotopes results in some relative atomic masses not being
whole numbers
Calculate the relative atomic mass of an element from the
relative masses and abundances of its isotopes

Ionic compounds and analysis
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Describe the structure of ionic compounds as a lattice
structure:
consisting of a regular arrangement of ions
held together by strong electrostatic forces (ionic
bonds) between oppositely-charged ions
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and explain

Prepare an insoluble salt by precipitation
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Covalent compounds and separation techniques

e

oxygen
carbon dioxide

Classify different types of elements and compounds by
investigating their melting points and boiling points, solubility
in water and electrical conductivity (as solids and in solution)
including sodium chloride, magnesium sulphate, hexane, liquid

Explain why, although they are both forms of carbon and
giant molecular substances, graphite is used to make
electrodes and as a lubricant, whereas diamond is used in
cutting tools
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Groups in the periodic table

and explain the pattern

Investigate displacement reactions of halogens reacting with
halide ions in solution
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Chemical reactions
Measure temperature changes accompanying some of the
following types of change:
salts dissolving in water
neutralisation reactions
c

displacement reactions

d

precipitation reactions
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Draw and interpret simple graphical representations
of energy changes occurring in chemical reactions (no
knowledge of activation energy is required)
Investigate the effect of temperature, concentration and surface
area of a solid on the rate of a reaction such as hydrochloric acid
and marble chips

and
explain how rates of reaction are increased by increasing
the frequency and/or energy of collisions
Demonstrate an understanding that not all collisions
lead to a reaction, especially if particles collide with low
energy

Quantitative chemistry

Determine the empirical formula of a simple compound, such as
magnesium oxide

elements
Use balanced equations to calculate masses of reactants
and products
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Demonstrate an understanding that chemists in industry
where
the percentage yield is high
all the products of the reaction are commercially useful
c

the reaction occurs at a suitable speed
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Identify the ions in unknown salts, using the tests above and in
Evaporate a solution to dryness to determine the mass of solute
in a given mass of solution
Carry out an acid-base titration to prepare a salt from a soluble
base
Electrolyse sodium chloride solution
Investigate the mass changes at the electrodes during the
electrolysis of copper sulfate solution using copper electrodes
Prepare a solution of ethanol by fermentation

Investigate the properties of a group of elements eg Group 2
Describe an experiment to test the hardness of samples of water
by shaking the sample with soap solution
Investigate methods for removing hardness in water
an acid or alkali in solution
solution
Investigate the products of electrolysis of solutions of salts
Electroplate a metal object
Determine the volume of one mole of hydrogen gas by using the
reaction of magnesium with hydrochloric acid
Determine the molar volume by measuring the volume and mass
of a gas using a heavier gas (eg carbon dioxide)
Investigate simple reversible reactions, such as the decomposition
of ammonium chloride
Dehydration of ethanol
Oxidation of ethanol
Reactions of ethanoic acid
Describe an experiment to prepare an ester on a test tube scale
Manufacture of soap
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Throughout the unit
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Qualitative analysis
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Identify the ions in unknown salts, using the tests above and in
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Quantitative analysis
!

Evaporate a solution to dryness to determine the mass of solute
in a given mass of solution
Demonstrate an understanding that the amount of
a substance can be measured in grams, numbers of
particles or number of moles of particles
Convert masses of substances into moles of particles of
the substance and vice versa
Convert concentration in g dm!3 into mol dm!3 and vice
versa

"
!
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Carry out an acid-base titration to prepare a salt from a soluble
base
Carry out simple calculations using the results of
titrations to calculate an unknown concentration of a
solution or an unknown volume of solution required.

Electrolytic processes

Write half equations for reactions occurring at the anode
and cathode in examples of electrolysis reactions in this
unit

Electrolyse sodium chloride solution

Investigate the mass changes at the electrodes during the
electrolysis of copper sulfate solution using copper electrodes
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Gases, equilibria and ammonia
Demonstrate an understanding that one mole of any gas
occupies 24 dm3 at room temperature and atmospheric
pressure and that this is known as the molar volume of
the gas
Use molar volume and balanced equations in calculations
involving the masses of solids and volumes of gases
Use Avogadro’s law to calculate volumes of gases involved
in gaseous reactions, given the relevant equations

Demonstrate an understanding of the concept of dynamic
equilibrium
Explain how the position of a dynamic equilibrium is
affected by changes in:
temperature
pressure
Demonstrate an understanding of the consequential
effects of these changes on the rate of attainment of
equilibrium and of the need to use a catalyst
Describe how, in industrial reactions such as the Haber
process, the temperature, pressure and catalyst used
produce an acceptable yield in an acceptable time

Organic chemistry
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Prepare a solution of ethanol by fermentation

Recall how ethanol can also be manufactured by reacting
ethene (from cracking of crude oil fractions) with steam
Evaluate the factors which are relevant to the choice of
method used in the manufacture of ethanol, including:
the relative availability of sugar cane or sugar beet and
crude oil
further processing
Recall that the dehydration of ethanol results in the
formation of ethene

c

alcohols, up to 3 carbons atoms per molecule

d

carboxylic acids, up to 3 carbon atoms per molecule

including writing an
equation for this reaction using molecular and structural
formulae
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Demonstrate an understanding of how a soap removes
dirt or grease, including
that part of the soap anion is hydrophobic and
dissolves in dirt or grease
that the other part is hydrophilic and dissolves in
water
Demonstrate an understanding that liquid oils can be
converted to solid fats by catalytic hydrogenation which
removes the C=
=C unsaturation and that this process is
used to manufacture margarine
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