
Science Chemistry Programme of Study - Year 11  
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Notes/Links/Interleaving 

 Use of calculator throughout, including informal estimation. 

 All revisited and extended in the next unit. 

Additional Higher Content 
This introductory unit is designed to be accessed by all learners - 
different tasks will determined based on prior data. 

Notes/Links/Interleaving 

 Revisit simplifying and equations with negatives. 

 Equations with fractions, including fractional coefficients. 

 Revisit FDP equivalence. 

 Fractional sequences. 

Additional Higher Content 

 Exploring and using standard index form. 

 Exploring fractions above one. 
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Notes/Links/Interleaving 

 Perimeter problems to revisit equations and simplifying. 

 Tables to include distance charts and simple timetables. 

 Revisit rounding. 

 Choosing when to use mental, written or calculator methods. 

 Order of operations to be revisited with negative numbers. 

Additional Higher Content 

 Addition in standard form. 

 Area of a trapezium. 

 Algebraic HF/LCM. 

 Algebraic area. 

 Improper fractions. 

Notes/Links/Interleaving 

 Include inequality number lines. 

 Revisit sequences, substitution and equations. 

Additional Higher Content 

 Negative square roots. 

 Add and subtract fractions with any denominators. 

 Add and subtract simple algebraic fractions. 
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Notes/Links/Interleaving 

 Perimeter problems to revisit equations and simplifying. 

 Forming and solving equations in geometric settings (including 
simplifying). 

 Revisiting formal methods of addition and subtraction, 
including with decimals. 

Additional Higher Content 

 Addition in standard form. 

 Parallel line rules. 

 Angles in a polygon. 

 Proof of angles rules e.g. angles in a triangle. 

Notes/Links/Interleaving 

 Revisiting FDP. 

 Revisiting expressions e.g. given 7n = 150 what is the value of 
21n? 

Additional Higher Content 

 Venn diagrams for HCF and LCM. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Science Biology Programme of Study - Year 10  
 

 Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10 Week 11 Week 12 
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Explain the 
difference between 
the use of ‘pure’ in 
chemistry compared 
with its everyday 
use and the 
differences in 
chemistry between 
a pure substance 
and a mixture 
Interpret melting 
point data to 
distinguish between 
pure substances 
which have a sharp 
melting point and 
mixtures which melt 
over a range of 
temperatures. 

Explain the 
experimental 
techniques for 
separation of mixtures 
by 
c) filtration 
d) crystallisation 
Describe an 
appropriate 
experimental 
technique to separate 
a mixture, knowing 
the properties of the 
components of the 
mixture 
Evaluate the risks in a 
practical procedure 
and suggest suitable 
precautions for a 
range of practicals 
including those 
mentioned in the 
specification 
 
 

Explain the 
experimental 
techniques for 
separation of 
mixtures by 
e) paper 
chromatography 
Describe an 
appropriate 
experimental 
technique to separate 
a mixture, knowing 
the properties of the 
components of the 
mixture 
Describe paper 
chromatography as 
the separation of 
mixtures of soluble 
substances by 
running a solvent 
(mobile phase) 
through the mixture 
on the paper (the 
paper contains the 
stationary phase), 
which causes the 
substances to move 
at different rates over 
the paper 
Interpret a paper 
chromatogram 
a) to distinguish 
between pure and 
impure substances 
b) to identify 
substances by 
comparison with 
known substances 
c) to identify 
substances by 
calculation and the 
use of Rf values. 
 
 
 

Core Practical: 
Investigate the 
composition of inks 
using simple 
distillation and paper 
chromatography. 
 

Explain the 
experimental 
techniques for 
separation of 
mixtures by 
b) fractional 
distillation 
c) filtration 
Describe an 
appropriate 
experimental 
technique to 
separate a mixture, 
knowing the 
properties of the 
components of the 
mixture 
Evaluate the risks in 
a practical 
procedure and 
suggest suitable 
precautions for a 
range of practicals 
including those 
mentioned in the 
specification. 
 
 

Describe an 
appropriate 
experimental 
technique to separate 
a mixture, knowing 
the properties of the 
components of the 
mixture 
Evaluate the risks in a 
practical procedure 
and suggest suitable 
precautions for a 
range of practicals 
including those 
mentioned in the 
specification 
Describe how: 
a) waste and ground 
water can be made 
potable, including the 
need for 
sedimentation, 
filtration and 
chlorination 
b) sea water can be 
made potable by 
using distillation 
c) water used in 
analysis must not 
contain any dissolved 
salts 
 
 

Describe the 
arrangement, 
movement and the 
relative energy of 
particles in each of 
the three states of 
matter: solid, liquid 
and gas 
Recall the names 
used for the 
interconversions 
between the three 
states of matter, 
recognising that 
these are physical 
changes: contrasted 
with chemical 
reactions that result 
in chemical changes 
 
 
 

Explain the changes in 
arrangement, 
movement and 
energy of particles 
during these 
interconversions 
Predict the physical 
state of a substance 
under specified 
conditions, given 
suitable data. 
C1.1: Describe how 
the Dalton model of 
an atom has changed 
over time because of 
the discovery of 
subatomic particles 
C1.2: Describe the 
structure of an atom 
as a nucleus 
containing protons 
and neutrons, 
surrounded by 
electrons in shells 
 

C1.3: Recall the relative 
charge and relative 
mass of: 
a) a proton 
b) a neutron 
c) an electron 
C1.4: Explain why 
atoms contain equal 
numbers of protons 
and electrons 
C1.5: Describe the 
nucleus of an atom as 
very small compared to 
the overall size of the 
atom 
 
 

C1.6: Recall that 
most of the mass of 
an atom is 
concentrated in the 
nucleus 
C1.7: Recall the 
meaning of the 
term mass number 
of an atom 
C1.8: Describe 
atoms of a given 
element as having 
the same number 
of protons in the 
nucleus and that 
this number is 
unique to that 
element 
C1.10: Calculate the 
numbers of 
protons, neutrons 
and electrons in 
atoms given the 
atomic number and 
mass number 
 

C1.9: Describe 
isotopes as different 
atoms of the same 
element containing 
the same number of 
protons but different 
numbers of neutrons 
in their nuclei 
C1.10: Calculate the 
numbers of protons, 
neutrons and 
electrons in atoms 
given the atomic 
number and mass 
number 
C1.11: Explain how 
the existence of 
isotopes results in 
some relative atomic 
masses of some 
elements not being 
whole numbers 
 

C1.12: Calculate the 
relative atomic mass 
of an element from 
the relative masses 
and abundances of 
its isotopes 
 



Notes/Links/Interleaving/Assessment Outcomes 
AO1: Read, understand and respond to texts. Students should be 
able to:  

  Maintain a critical style and develop an informed personal   
response use textual references, including quotations, to support 
and illustrate interpretations. 
AO2: Analyse the language, form and structure used by a writer to            
create meanings and effects, using relevant subject terminology 
where appropriate. 
AO3: Show understanding of the relationships between texts 
and the contexts in which they were written. 
AO4: Use a range of vocabulary and sentence structures for clarity, 
purpose and effect, with accurate spelling and punctuation. 
 
 

Additional Higher/lower Content 

 In-depth questioning 

 More reliance on page numbers 

 More detailed quotes 

 Analysis of soliloquy 

Notes/Links/Interleaving/Assessment Outcomes 
AO1: Read, understands and responds to the text. Students should 

be able to maintain a critical style and develop informed, 
personal response. They must use textual references, including 
quotations to support and illustrate interpretations. 

AO2: To analyse the language, form and structure used by the 
writer to create meaning and effects, using relevant subject 
terminology where appropriate. 

A03: Show understanding of the context in which the text was 
written. 

AO4: Use a range of vocabulary and sentence structure for clarity, 
purpose and effect, with accurate spelling and punctuation. 

Additional Higher/Lower Content 

 In-depth questioning 

 More reliance on page numbers 

 More detailed quotes 

 Analysis of reason for the boy’s death 
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C1.13: Describe how 
Mendeleev 
arranged the 
elements, known at 
that time, in a 
periodic table by 
using properties of 
these elements and 
their compounds 
C1.14: Describe how 
Mendeleev used his 
table to predict the 
existence and 
properties of some 
elements not then 
discovered 
C0.1: Recall the 
formulae of 
elements, simple 
compounds and ions 
 

C1.15: Explain that 
Mendeleev thought 
he had arranged 
elements in order of 
increasing relative 
atomic mass but this 
was not always true 
because of the 
relative abundance of 
isotopes of some 
pairs of elements in 
the periodic table 
C1.16: Explain the 
meaning of atomic 
number of an 
element in terms of 
position in the 
periodic table and 
number of protons in 
the nucleus.  
 
 

C1.17: Describe that in 
the periodic table 
a) elements are 
arranged in order of 
increasing atomic 
number, in rows called 
periods 
b) elements with 
similar properties are 
placed in the same 
vertical columns called 
groups 
C1.18: Identify 
elements as metals or 
non-metals according 
to their position in the 
periodic table, 
explaining this division 
in terms of the atomic 
structures of the 
elements. 
 

C1.19: Predict the 
electronic 
configurations of the 
first 20 elements in the 
periodic table as 
diagrams and in the 
form, for example, 
2.8.1 
C1.20: Explain how the 
electronic 
configuration of an 
element is related to 
its position in the 
periodic table 
 

C1.21: Explain how 
ionic bonds are 
formed by the 
transfer of electrons 
between atoms to 
produce cations and 
anions, including the 
use of dot and cross 
diagrams 
C1.22: Recall that an 
ion is an atom or 
group of atoms with 
a positive or negative 
charge 
 

C1.23: Calculate the 
numbers of 
protons, neutrons 
and electrons in 
simple ions given 
the atomic number 
and mass number 
C1.24: Explain the 
formation of ions in 
ionic compounds 
from their atoms, 
limited to 
compounds of 
elements in groups 
1, 2, 6 and 7 
 

C1.25: Explain the use 
of the endings –ide 
and –ate in the 
names of compounds 
C1.26: Deduce the 
formulae of ionic 
compounds (including 
oxides, hydroxides, 
halides, nitrates, 
carbonates and 
sulfates) given the 
formulae of the 
constituent ions 
C1.27: Explain the 
structure of an ionic 
compound as a lattice 
structure 
a) consisting of a 
regular arrangement 
of ions 
b) held together by 
strong electrostatic 
forces (ionic bonds) 
between oppositely-
charged ions. 
 

C1.33: Explain the 
properties of ionic 
compounds limited 
to:  
a) high melting points 
and boiling points, in 
terms of forces 
between ions  
b) whether or not 
they conduct 
electricity as solids, 
when molten and in 
aqueous solution. 

C1.28: Explain how a 
covalent bond is 
formed when a pair of 
electrons is shared 
between two atoms 
C1.29: Recall that 
covalent bonding 
results in the formation 
of molecules 
C1.30: Recall the 
typical size (order of 
magnitude) of atoms 
and small molecules 
C1.31: Explain the 
formation of simple 
molecular, covalent 
substances, using dot 
and cross diagrams, 
including: 
a) hydrogen 
b) hydrogen chloride 
c) water 
d) methane 
e) oxygen 
f) carbon dioxide 
 
 

C1.34: Explain the 
properties of typical 
covalent, simple 
molecular 
compounds limited 
to 
a) low melting 
points and boiling 
points, in terms of 
forces between 
molecules 
(intermolecular 
forces) 
b) poor conduction 
of electricity 
C1.39: Describe, 
using poly(ethene) 
as the example, that 
simple polymers 
consist of large 
molecules 
containing chains of 
carbon atoms 
 
 

C1.35: Recall that 
graphite and 
diamond are 
different forms of 
carbon and that they 
are examples of 
covalent giant 
molecular substances 
C1.36: Describe the 
structures of 
graphite and 
diamond 
 

C1.37: Explain, in 
terms of structure 
and bonding, why 
graphite is used to 
make electrodes and 
as a lubricant, 
whereas diamond is 
used in cutting tools 
C1.38: Explain the 
properties of 
fullerenes (e.g. C60) 
and graphene in 
terms of their 
structures and 
bonding 
 

Notes/Links/Interleaving/Assessment Outcomes 
 

AO1: Read, understand and respond to texts. Students should be 
able to:  
maintain a critical style and develop an informed personal 
response 
Use textual references, including quotations, to support and 
illustrate interpretations. 

AO2: Analyse the language, form and structure used by a writer 
to create meanings and effects, using relevant subject 
terminology where appropriate. 

AO3: Show understanding of the relationships between texts and 
the contexts in which they were written. 

AO6:  
        Use a range of vocabulary and sentence structures for clarity, 

purpose and effect, with accurate spelling and punctuation. 

Additional Higher/Lower Content 
 

 Descriptive writing – paragraphs 

 More detailed response to exam question 

 Writing frame with key points 

Notes/Links/Interleaving/Assessment Outcomes 
 
AO5: Communicate clearly, effectively and imaginatively, selecting 

and adapting tone, style and register for different forms, 
purposes and audiences. 

Organise information and ideas, using structural and grammatical 
features to support coherence and cohesion of texts. 
AO6: Use a range of vocabulary and sentence structures for clarity, 

purpose and effect, with accurate spelling and punctuation. 

Additional Higher/Lower Content 
 

 Writing frame with key points 

 Explanation of techniques 

 Arguments both for and against. 

 More detailed response the exam questions 
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Health, Disease and the Development of Medicines Animal Coordination, control and homeostasis 

C1.40: Explain the 
properties of metals, 
including 
malleability and the 
ability to conduct 
electricity 
C1.42: Describe 
most metals as shiny 
solids which have 
high melting points, 
high density and are 
good conductors of 
electricity whereas 
most non-metals 
have low boiling 
points and are poor 
conductors 
 

C1.32: Explain why 
elements and 
compounds can be 
classified as: 
a) ionic 
b) simple molecular 
(covalent) 
c) giant covalent 
d) metallic 
and how the structure 
and bonding of these 
types of substances 
results in different 
physical properties, 
including relative 
melting point and 
boiling point, relative 
solubility in water and 
ability to conduct 
electricity (as solids 
and in solution) 
C1.41: Describe the 
limitations of 
particular 
representations and 
models to include dot 
and cross, ball and 
stick models and two- 
and three-dimensional 
representations. 
 
 

C6.1: Explain why 
some elements can 
be classified as alkali 
metals (group 1), 
halogens (group 7), or 
noble gases (group 0), 
based on their 
position in the 
periodic table 
C6.2: Recall that alkali 
metals: 
a) are soft 
b) have relatively low 
melting points 
C6.3: Describe the 
reactions of lithium, 
sodium and 
potassium with water 
C6.4: Describe the 
pattern in reactivity 
of the alkali metals, 
lithium, sodium and 
potassium, with 
water; and use this 
pattern to predict the 
reactivity of other 
alkali metals 
C6.5: Explain this 
pattern in reactivity 
in terms of electronic 
configurations 
 
 
 

C6.6: Recall the 
colours and physical 
states of chlorine, 
bromine and iodine 
at room temperature 
C6.7: Describe the 
pattern in the 
physical properties of 
the halogens, 
chlorine, bromine 
and iodine, and use 
this pattern to 
predict the physical 
properties of other 
halogens 
C6.8: Describe the 
chemical test for 
chlorine 
C6.9: Describe the 
reactions of the 
halogens, chlorine, 
bromine and iodine, 
with metals to form 
metal halides, and 
use this pattern to 
predict the reactions 
of other halogens 
C6.10: Recall that the 
halogens, chlorine, 
bromine and iodine, 
form hydrogen 
halides which 
dissolve in water to 
form acidic solutions, 
and use this pattern 
to predict the 
reactions of other 
halogens. 
 

C6.11: Describe the 
relative reactivity of 
the halogens 
chlorine, bromine 
and iodine, as shown 
by their 
displacement 
reactions with halide 
ions in aqueous 
solution, and use this 
pattern to predict 
the reactions of 
astatine 
C6.12: Explain why 
these displacement 
reactions are redox 
reactions in terms of 
gain and loss of 
electrons, identifying 
which of these are 
oxidised and which 
are reduced 
C6.13: Explain the 
relative reactivity of 
the halogens in 
terms of electronic 
configurations 
 

C6.14: Explain why 
the noble gases are 
chemically inert, 
compared with the 
other elements, in 
terms of their 
electronic 
configurations 
C6.15: Explain how 
the uses of noble 
gases depend on their 
inertness, low density 
and/or non-
flammability 
C6.16: Describe the 
pattern in the 
physical properties of 
some noble gases and 
use this pattern to 
predict the physical 
properties of other 
noble gases 
 
 
 

C8.18: Recall that the 
gases produced by 
volcanic activity 
formed the Earth’s 
early atmosphere 
C8.19: Describe that 
the Earth’s early 
atmosphere was 
thought to contain: 
a) little or no oxygen 
b) a large amount of 
carbon dioxide 
c) water vapour 
d) small amounts of 
other gases 
and interpret 
evidence relating to 
this 
C8.20: Explain how 
condensation of 
water vapour formed 
oceans  
 
 

C8.21: Explain how 
the amount of carbon 
dioxide in the 
atmosphere was 
decreased when 
carbon dioxide 
dissolved as the 
oceans formed 
C8.22: Explain how 
the growth of 
primitive plants used 
carbon dioxide and 
released oxygen by 
photosynthesis and 
consequently the 
amount of oxygen in 
the atmosphere 
gradually increased 
C8.23: Describe the 
chemical test for 
oxygen 
 

C8.24: Describe how 
various gases in the 
atmosphere, including 
carbon dioxide, 
methane and water 
vapour, absorb heat 
radiated from the 
Earth, subsequently 
releasing energy which 
keeps the Earth warm: 
this is known as the 
greenhouse effect 
C8.25: Evaluate the 
evidence for human 
activity causing climate 
change, considering: 
a) the correlation 
between the change in 
atmospheric carbon 
dioxide concentration, 
the consumption of 
fossil fuels and 
temperature change 
b) the uncertainties 
caused by the location 
where these 
measurements are 
taken and historical 
accuracy 
 
 

P15.3: Recall and 
use the equation 
for linear elastic 
distortion including 
calculating the 
spring constant:  
force exerted on a 
spring (newton, N) 
= spring constant 
(newton per metre, 
N/m) × extension 
(metres, m)  F = k × 
x 
P15.4: Use the 
equation to 
calculate the work 
done in stretching a 
spring: 
energy transferred 
in stretching 
(joules, J) = 0.5 × 
spring constant 
(newton per metre, 
N/m) × (extension 
(metres, m))2   E = 
½ × k × x2 

 

C8.1: Recall that 
hydrocarbons are 
compounds that 
contain carbon and 
hydrogen only 
C8.2: Describe crude 
oil as: 
a) a complex mixture 
of hydrocarbons 
b) containing 
molecules in which 
carbon atoms are in 
chains or rings 
(names, formulae and 
structures of specific 
ring molecules not 
required) 
c) an important 
source of useful 
substances (fuels and 
feedstock for the 
petrochemical 
industry) 
d) a finite resource 
C8.15: Recall that 
petrol, kerosene and 
diesel oil are non-
renewable fossil fuels 
obtained from crude 
oil and methane is a 
non-renewable fossil 
fuel found in natural 
gas 
 

C8.3: Describe and 
explain the 
separation of crude 
oil into simpler, 
more useful 
mixtures by the 
process of fractional 
distillation 
C8.4: Recall the 
names and uses of 
the following 
fractions: 
a) gases, used in 
domestic heating 
and cooking 
b) petrol, used as 
fuel for cars 
c) kerosene, used as 
fuel for aircraft 
d) diesel oil, used as 
fuel for some cars 
and trains 
e) fuel oil, used as 
fuel for large ships 
and in some power 
stations 
f) bitumen, used to 
surface roads and 
roofs 
C8.5: Explain how 
hydrocarbons in 
different fractions 
differ from each 
other in: 
a) the number of 
carbon and 
hydrogen atoms 
their molecules 
contain 
b) boiling points 
c) ease of ignition 
d) viscosity 
 

Notes/Links/Interleaving/Assessment Outcomes 
AO1: Read, understand and respond to texts. Students should be 
able to:  

  Maintain a critical style and develop an informed personal   
response use textual references, including quotations, to support 
and illustrate interpretations. 
AO2: Analyse the language, form and structure used by a writer to            
create meanings and effects, using relevant subject terminology 
where appropriate. 
AO3: Show understanding of the relationships between texts 
and the contexts in which they were written. 
AO4: Use a range of vocabulary and sentence structures for clarity, 
purpose and effect, with accurate spelling and punctuation 
 

Additional Higher/lower Content 

 In-depth questioning 

 More reliance on page numbers 

 More detailed quotes 

 Analysis of soliloquy 

Notes/Links/Interleaving/Assessment Outcomes 
AO1: Read, understands and responds to the text. Students should 

be able to maintain a critical style and develop informed, 
personal response. They must use textual references, including 
quotations to support and illustrate interpretations. 

AO2: To analyse the language, form and structure used by the 
writer to create meaning and effects, using relevant subject 
terminology where appropriate. 

A03: Show understanding of the context in which the text was 
written. 

AO4: Use a range of vocabulary and sentence structure for clarity, 
purpose and effect, with accurate spelling and punctuation. 

Additional Higher/Lower Content 

 In-depth questioning 

 More reliance on page numbers 

 More detailed quotes 

 Analysis of reason for the boy’s death 



 


