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Topic: Working Scientifically 
Knowledge:  
 
NC Links:  
Name basic scientific equipment and 
outline its function. 
Describe the steps of a scientific 
investigation. 
Skills:  
Enable students to safely conduct a 
scientific enquiry. 
Develop pupil’s ability to engage with 
practical activities. 
 
Topic: Organisms (Movement and 
Cells) 
Knowledge:  
 

1 State what is meant 
by a tissue, organ, 
and organ system. 

2 State the sequence 
of hierarchy in a 
multi-celled 
organism 

3 List some functions 
of the muscular 
skeletal system.   

4.  Describe the 
structure and 
function of joints.  

5.  Explain how 
antagonistic muscles 
cause movement. 

Topic: Organisms 2 (Breathing and 
Digestion) 
Knowledge: 

1 Label the main parts of 
the thorax 

2 State differences 
between inhaled and 
exhaled air 

3 State what happens to 
the ribcage and 
diaphragm during  
inhaling and exhaling 

4 State the meaning of:-  a 
drug,  addiction,  
withdrawal symptoms,  
recreational  and  
medicinal drugs  

5 State the effects alcohol 
can have on the body 

6 Name some chemicals 
found in cigarette smoke 
and state the effect they 
have 

7 Name an effect of 
smoking on health 

8 Match components of a 
balanced diet to their 
function 

9 Identify food tests and 
give their positive results 

10 State the effects of some 
unhealthy diets 

 

Rotation 1 
 
Topic: Cell Structure and 
Transport 
 
Knowledge:  

1. Calculate magnification 
using the formula: 
magnification = size of 
image / size of real 
object. 

2. Express answers to 
magnification questions 
in standard form (where 
appropriate). 

3. Describe the difference 
between magnification 
and resolution. 

4. Describe the advantages 
and disadvantages of 
using a light and an 
electron microscope. 

5. Name the main parts of 
plant and animal cells 
and describe the 
functions of the parts of 
cells. 

6. Compare plant and 
animal cells. 

7. Identify prokaryotic and 
eukaryotic cells from 
diagrams. 

8. Describe the functions of 
the parts of a 
prokaryotic cell. 

Topic:  Communicable Diseases 
Knowledge:  
 

1 State the types of 
pathogens; give an 
example of a disease 
caused by each type. 

2 Describe how bacteria 
and viruses reproduce. 

3 State the symptoms of 
measles, describe how it 
is spread and how the 
spread of the disease is 
controlled. 

4 State the symptoms of 
HIV, describe how it is 
spread and how the 
spread of the disease is 
controlled. 

5 State the symptoms of 
Tobacco Mosaic Virus 
(TMV) and describe how 
it affects the growth of 
the plant. 

6 State the symptoms of 
Salmonella, describe 
how it is spread and how 
the spread of the disease 
is controlled. 

7 State the symptoms of 
Gonorrhea, describe 
how it is spread and how 
the spread of the disease 
is controlled. 

Topic: Reproduction 
Knowledge:  

1 State differences 
between asexual 
and sexual 
reproduction with 
examples of 
organisms 

2 State when and 
where mitosis and 
meiosis takes place 
(with key features of 
both). 

3 State the basic 
structure of DNA 

4 State where DNA is 
found 

5 State an example of 
a dominant 
inherited disease 
and a recessive 
inherited disease. 

6 State what alleles 
are 

7 State what is meant 
by the term 
recessive and 
dominant. 

8 State what is meant 
by them 
homozygous and 
heterozygous 

9 State the 
chromosome 



6. Label parts of a 
microscope 

7. State why you use 
the lowest objective 
lens first. 

8. Calculate total 
magnification. 

9. Draw correct 
scientific diagrams. 

10. Prepare a 
microscope slide 
safely. 

11. State the parts of a 
cell. 

12. Describe the 
function of the cell 
membrane, the 
nucleus and the 
cytoplasm. 

13. Name some 
specialised animal 
and plant cells. 

14. State what is meant 
by diffusion. 

15. Identify 
independent, 
dependent and 
control variables. 

16. Name an example of 
a unicellular 
organism. 

 
NC Links: 
- cells as the fundamental unit of 

living organisms, including how to 
observe, interpret and record cell 
structure using a light microscope 

- the functions of the cell wall, cell 
membrane, cytoplasm, nucleus, 
vacuole, mitochondria and 
chloroplasts 

11 Compare energy 
requirements of different 
people 

12 Label the digestive 
system 

13 State the functions of the 
digestive system organs 

14  Describe how the small 
intestine is adapted to its 
function 

15 State what an enzyme 
does 

16 Describe the function of 
each of the digestive 
enzymes 

 
Skills:  
NC Links: 
- the structure and functions of 

the gas exchange system in 
humans, including adaptations 
to function  

- the mechanism of breathing to 
move air in and out of the 
lungs, using a pressure model 
to explain the movement of 
gases, including simple 
measurements of lung volume  

- the impact of exercise, asthma 
and smoking on the human gas 
exchange system 

- the effects of recreational drugs 
(including substance misuse) on 
behaviour, health and life 
processes.  

- the tissues and organs of the 
human digestive system, 
including adaptations to 
function and how the digestive 
system digests food (enzymes 
simply as biological catalysts)  

9. Compare prokaryotic 
and eukaryotic cells. 

10. Describe the function of 
specialised animal cells 
(Sperm, nerve and 
muscle cells). 

11. Describe the function of 
specialised plant cells 
(Root hair cells xylem 
and Phloem). 

Transport 
 

1. Describe the process of 
diffusion. 

2. List the factors that 
affect the rate of 
diffusion. 

3. Explain how 
temperature, surface 
area and concentration 
gradient affect the rate 
of diffusion. 

4. Describe what osmosis 
is. 

5. Use the terms isotonic, 
hypotonic, or hypertonic 
to explain the 
movement of water 
across a cell membrane. 

6. Calculate percentage 
change and use this to 
plot a line graph with 
negative numbers and 
draw a line of best fit.  

7. Use a line graph to 
estimate the 
concentration of 
solution inside a plant 
cell. 

8. Define the term active 
transport. 

8 State the symptoms of 
Rose black spot and 
describe how it affects 
the growth of the plant. 

9 State the symptoms of 
Malaria, describe how it 
is spread and how the 
spread of the disease is 
controlled. 

10 Describe how the skin, 
nose, trachea and 
stomach defend against 
pathogens. 

11 Describe three ways 
white blood cells defend 
against pathogens. 

12 Describe the process of 
phagocytosis. 

 
Skills:  

- WS: 1.4,  
- MS: 2c, 2d, 2g, 2h, 4a, 

NC Links 
2.2.5, 
3.1.1, 3.1.2, 3.1.3, 3.1.4, 3.1.5,  
 
Topic:  Preventing Diseases 
Knowledge:  

1 State what a vaccine is 
and what they contain. 

2 Describe how 
vaccinations work. 

3 Explain why, if a large 
proportion of the 
population is 
vaccinated, the spread 
of the pathogen is 
reduced (Herd 
immunity). 

4 State the type of 
infections that can and 

present in males 
and females (on pair 
23) 

10 Define the term 
haploid and diploid 

11 State some 
advantages and 
disadvantages of 
CVS and PGD 
Genetic Screening 

12 Construct genetic 
crosses to show the 
genotype and 
phenotype of 
offspring and the 
probability of each 
outcome.  

Skills:  
- WS: 1.1, 1.2, 1.4, 
- MS: 1b, 1c, 1d, 2c,  2e, 2h, 

3a, 4a, 
 

NC Links: 
6.1.1, 6.1.2, 6.1.3, 6.1.4, 6.1.5, 
6.1.6, 6.1.7, 6.1.8, 6.2.4,  
 
Topic: Variation and Evolution 
Knowledge:  
 

1 Describe the differences 
between inherited and 
environmental variation 

2 State there is genetic 
variation within a 
species 

3 State that mutations 
cause variation and 
usually have no, or little 
effect on a phenotype 



- the similarities and differences 
between plant and animal cells 

- the role of diffusion in the 
movement of materials in and 
between cells 

- the structural adaptations of some 
unicellular organisms  

- the hierarchical organisation of 
multicellular organisms: from cells to 
tissues to organs to systems to 
organisms.  

- the structure and functions of the 
human skeleton, to include support, 
protection, movement and making 
blood cells 

- biomechanics – the interaction 
between skeleton and muscles, 
including the measurement of force 
exerted by different muscles 

- the function of muscles and 
examples of antagonistic muscles 

- Create a scientific slide that can be 
observed on a light microscope. 

- The use of observational skills to 
identify cell as plant or animal based 
on features. 

 
Topic: Matter 1 (Particle Model and 
Separating Mixtures)  
Knowledge:  

1 Define the term 
element. 

2 Identify elements based 
on their chemical 
symbol. 

3 State an advantage of 
using a common 
Scientific language. 

4 Describe what is meant 
by an Atom. 

- the importance of bacteria in 
the human digestive system 

- diffusion in terms of the 
particle model  

 
 
Topic: Matter 2 (Elements and the 
Periodic table) 
Knowledge:  

1 State what an element is 

2 Identify elements based 
on their chemical symbol 

3 State an advantage of 
using a common 
Scientific language 

4 Describe what is meant 
by an Atom 

5 State that different 
elements have different 
Atoms 

6 State what is meant by a 
compound and molecule 

7 Identify a compound 
based on a particle 
diagram 

8 Identify properties of 
elements and 
compounds 

9 Identify the number of 
elements in a compound 

10 Identify the number of 
atoms in a compound 

11 Identify elements as a 
Metal or Non-metal 

12 Name a compound 
based on the Non-metal 
it contains. 

13 State what is meant by a 
polymer 

14 Identify properties of 
polymers that make 
them suitable for a use. 

9. Describe how 
substances are 
transported in and out 
of cells by active 
transport. E.g. the root 
hair cell. 

10. Predict which way 
substances will move 
across a cell membrane. 

11. Explain the differences 
between diffusion, 
osmosis, and active 
transport. 

12. Explain how surfaces in 
organ systems are 
adapted to gas 
exchange.  E.g. the 
alveolus in the 
respiratory system. 

 
Skills:  

- WS- 1.1, 1.2, 1.5, 4.4 
- MS- 1a, 1b, 1c, 1d, 2a, 

2h,3a, 3d, 5c 
NC Links: 
1.1.1, 1.1.2, 1.1.3, 1.1.5,  
1.3.1, 1.3.2, 1.3.3, 
2.3.2,  
 
 
 
Topic: Atomic Structure 
Knowledge: 
 

1 State what an atom is 

2 Recognise elements, 
compounds and 
mixtures 

3 Identify the number of 
elements and atoms 
present in a compound 

cannot be treated with 
antibiotics. 

5 Describe how 
antibiotics work. 

6 Describe what is meant 
by antibiotic-resistant 
bacteria. 

7 Explain why it is 
difficult to treat viral 
infections. 

8 State where drugs were 
traditionally extracted 
from. 

9 Describe the discovery 
of Penicillin. 

10 State the procedures 
used to trial a new drug 
in pre-clinical and 
clinical trials. 

11 Describe how a blind 
trial and double blind 
trial is carried out. 

12 Describe what is meant 
by a placebo. 

 
Skills:  

- WS: 1.4, 1.6 
- MS: 2b 

NC Links 
3.1.7, 3.1.8, 3.1.9,  
 
Topic: Non Communicable 
Diseases 
Knowledge:  
 

1 What is a non-
communicable disease? 

2 What is a correlation and 
a causal mechanism? 

3 How does smoking and 
alcohol effect unborn 
babies? 

4 Explain how evolution 
occurs through natural 
selection 

5 State that if one species 
becomes so different 
they can no longer 
interbreed and have 
formed two new species 

6 Describe selective 
breeding in plants and 
animals 

7 List some of the useful 
characteristics humans 
want from plants and 
animals 

8 State that selective 
breeding can reduce the 
gene pool and lead to 
inbreeding 

9 Describe genetic 
engineering in plants 
and animals 

10 Describe the how 
bacteria can be used to 
make insulin 

11 List some of the benefits 
and risks of genetic 
engineering in 
agriculture and medicine 

 
Skills:  

- WS: 
- MS: 1c, 2b, 2g, 4a,  



5 State that different 
elements have different 
Atoms. 

6 State what is meant by a 
compound and 
molecule. 

7 Identify a compound 
based on a particle 
diagram. 

8 Identify properties of 
elements and 
compounds. 

9 Identify the number of 
elements in a 
compound. 

10 Identify the number of 
atoms in a compound. 

11 Identify elements as a 
Metal or Non-metal. 

12 Name a compound 
based on the Non-metal 
it contains. 

13 State what is meant by a 
polymer. 

14 Identify properties of 
polymers that make 
them suitable for a use. 

15  State how the periodic 
table is arranged. 

16 State that name of the 
horizontal rows and the 
vertical columns in the 
periodic table. 

17 Name the main groups 
of the periodic table and 
state which side you 
would find metals and 
non-metals. 

18 Describe the trends in 
reactivity and boiling and 
melting point as you 
move down group 1. 

15 State how the periodic 
table is arranged. 

16 Identify groups and 
periods in the periodic 
table. 

17 Identify groups by name 
and state the position of 
metals and non-metals 
on the periodic table. 

18 Describe the trends in 
reactivity and boiling and 
melting point as you 
move down group 1.  

19 Write word equations for 
the reaction of group 1 
metals with water.  

20 Describe the trends in 
reactivity and boiling and 
melting point as you 
move down group 7.  

21 Predict whether 
displacement reactions 
will take place and write 
word equations where 
appropriate.  

22 Explain why group 0 are 
unreactive.  

23 Describe the trends in 
boiling and melting point 
as you move down group 
0. 

 
Skills:  
NC Links: 
- a simple (Dalton) atomic model 
- differences between atoms, 

elements and compounds  
- chemical symbols and formulae 

for elements and compounds  
- the varying physical and 

chemical properties of different 
elements  

4 Recall the appropriate 
method to separate a 
mixture 

5 Describe the different 
methods for separating 
mixtures 

6 Recall the different 
models to describe the 
structure of the atom 

7 Recall the structure of 
the atom 

8 Recall the radius of an 
atom and a nucleus 

9 State the mass and 
charge of the subatomic 
particles 

10 State the definition of 
atomic number and 
atomic mass 

11 Represent the electronic 
structures of elements  
as numbers and a 
diagram 

12 State what an isotope is 

13 Use isotope percentages 
to calculate atomic mass 

 
Skills:  

- WS- 1.2, 1.2,1.6, 2.2, 2.3, 
4.3 

- MS- 1b, 1d, 5c 
NC Links: 
1.1.1, 1.1.2, 1.1.3, 1.1.4, 1.1.5, 
1.1.6 
3.1.1, 3.1.3, 
Topic: Conservation and 
Dissipation of Energy 
Knowledge: 
 

1 State and Recognise the 
9 types of energy. 

4 Describe what cancer is. 

5 What is a benign 
tumour? 

6 What is a malignant 
tumour? 

7 Name some risk factors 
of cancer. 

8 Name a risk factor for 
Type 2 diabetes. 

9 What are the long term 
effects of drinking 
alcohol? 

10 How does smoking 
increase heart disease? 

 
 
Skills:  

- WS: 1.4, 1.5, 
- MS: 2c, 2d, 2g, 4a 

NC Links 
2.2.6, 2.2.7 
 
 
Topic: Chemical Calculations 
Knowledge:  

1 Identify the number of 
atoms, number of 
elements in different 
chemical formulas 

2 Calculate Relative 
Fomula Mass of a 
compound from a given 
Formula e.g. CO2 

3 Chemical Amounts are 
measured in moles. One 
Mole of an elements 
mass in grams is the 
same as the Atomic 
Mass Number 

4 
A mole is a fixed number 
of Atoms/Ion/Molecules 

 
NC Links: 
6.2.1, 6.2.2, 6.2.3, 6.2.4, 6.2.5,  
 
Topic: Earth’s Atmosphere 
Knowledge:  

1 Recall the percentage 
and fractions of the main 
gases in the current 
atmosphere 

2 Describe the 
composition of gases in 
the early atmosphere 

3 Describe the key events 
that led to changes in 
the early atmosphere to 
current atmosphere 

4 State the equation for 
photosynthesis  

5 Describe how evolution 
of algae and plants 
contributed to the 
changes in the 
atmosphere 

6 Describe how formation 
of limestone, coal, crude 
oil and natural gas 
affected the changes in 
the atmosphere in 
relation to levels of 
Carbon Dioxide 

7 Recall the main 
greenhouse gases 

8 Describe how the 
greenhouse gases 
maintain a suitable 
temperature to support 
life 

9 Recall two human 
activities that increase 
the amounts of CO2 and 
CH4 



19 Write word equations 
for the reaction of group 
1 metals with water. 

20 Describe the trends in 
reactivity and boiling and 
melting point as you 
move down group 7. 

21 Predict whether 
displacement reactions 
will take place and write 
word equations where 
appropriate. 

22 Explain why group 0 are 
unreactive. 

23 Describe the trends in 
boiling and melting point 
as you move down group 
0. 

 
Skills:  
NC Links: 
- the properties of the different states 

of matter (solid, liquid and gas) in 
terms of the particle model, 
including gas pressure 

- changes of state in terms of the 
particle model. 

- energy changes on changes of state 
(qualitative) 

- a simple (Dalton) atomic model  
- differences between atoms, 

elements and compounds 
- the concept of a pure substance 
- the differences in arrangements, in 

motion and in closeness of particles 
explaining changes of state, shape 
and density, the anomaly of ice-
water transition 

- atoms and molecules as particles.  
- changes with temperature in motion 

and spacing of particles  
- internal energy stored in materials. 

- the principles underpinning the 
Mendeleev Periodic Table  

- the Periodic Table: periods and 
groups; metals and non-metals  

- how patterns in reactions can 
be predicted with reference to 
the Periodic Table  

- the properties of metals and 
non-metals  

- the chemical properties of 
metal and non-metal oxides 
with respect to acidity.  

 
Topic: Forces 2 (Contact Forces 
and Pressure) 
Knowledge:  

1 State Hooke’s law. 

2 
Identify a graph that 
shows proportionality 
between two variables. 

3 
State that a fluid is a 
liquid or gas. 

4 State that drag forces are 
frictional forces. 

5 Describe the relationship 
between drag forces and 
surface area. 

6 Recall the unit of 
pressure (N/m2 or Pa). 

7 Describe how surface 
area changes pressure. 

8 Recall and apply the 
equation P = F ÷ A (P = 
F/A). 

9 Explain how temperature 
effects the pressure of a 
gas. 

10 Describe the trend in 
atmospheric pressure 
with height. 

11 Define a fluid. 

2 Recognise and Apply 
types of energy in 
energy transfers 

3 Construct energy 
transfer diagrams from a 
range in different 
situations 

4 State the law of 
conservation of energy 

5 Identify useful and 
wasted energy 

6 Describe and apply the 
term dissipation  

7 Recall and Apply the 
equation for % 
EFFICIENCY 

8 Calculate missing energy 
values in energy 
transfers 

9 Recall and Apply the 
equation for WORK 
DONE with UNITS 

10 Recall and Apply the 
equation for POWER 
with UNITS 

11 Recall and Apply the 
equation for 
GRAVITATIONAL 
POTENTIAL ENERGY with 
UNITS 

12 Recall and Apply the 
equation for KINETIC 
ENERGY with UNITS 

13 Apply the equation for 
ELASTIC ENERGY with 
UNITS 

 
 
Skills: 

- WS- 1.2,  
- MS- 1a, 1c, 2c, 3b, 3c, 4a 

NC Links: 

this is Avogadro's 
Constant - 6.02x1023 

5 Define Conservation of 
Mass (Total Mass of the 
Reactants = Total Mass 
of the Products) 

6 Recall the formula 
Number of Moles=Mass 
(g)/Formula Mass 

7 Define the terms 
Concentrated and Dilute 
in terms of solute and 
solution 

8 Recall the formula 
Concentration= mass or 
number of moles/ 
Volume of solution 
(dm3) 

9 Balance a Simple 
Chemical Equation 

10 Calculate the Percentage 
of an element in a 
formula e.g. C in CO2 

11 Convert between units-  
dm3 to cm3 and cm3 to 
dm3 

12 Higher Chemical 
Equations can be 
interpreted in terms of 
Moles-  Mg + 2HCl  >  
MgCl2  +  H2 

13 Higher  Balance an 
equation given the 
masses of reactants and 
products. Students 
should be able to change 
the subject of a 
mathematical equation. 

14 Higher Identify and 
define the term 
"Limiting Reactant" 

10 Recall what peer review 
is and how it is used to 
predict global climate 
change  

11 Describe briefly four 
potential effects of 
global climate change 

12 Describe the scale, risk 
and environmental 
implications of global 
climate change 

13 Define carbon footprint 

14 Describe actions to 
reduce emissions of 
carbon dioxide and 
methane and why 
actions may be limited 

15 Describe the production 
and problems of 
different atmospheric 
pollutants  

 
Skills:  

- WS: 1.1, 1.2, 1.3, 2.2, 3.5, 
3.6, 4.1, 

- MS: 1c, 2c, 4a, 4c,  
 

NC Links: 
9.1.1, 9.1.2, 9.1.3, 9.1.4,  
9.2.1, 9.2.2, 9.2.3, 9.2.4,  
9.3.1, 9.3.2,  
 
Topic: The Earth’s Resources 
Knowledge:  

1 State what humans uses 
the earth’s resources for 

2 State examples of 
Natural and Synthetic 
Resources 



- mixtures, including dissolving  
- diffusion in terms of the particle 

model  
- simple techniques for separating 

mixtures: filtration, evaporation, 
distillation and chromatography  

- the identification of pure substances 
 
Topic: Forces 1 (Speed and Gravity) 
Knowledge:  

1 State the unit of force. 

2 
State the instrument 
used to measure 
forces. 

3 
List a range of contact 
and non-contact 
forces. 

4 
Forces have 
magnitude (size) and 
direction. 

5 

Add up forces to 
produce a resultant 
force (parallel forces 
only). 

6 
Recall the SI unit for 
speed (m/s). 

7 
Calculate the average 
speed of an object. 

8 Interpret a flat line of 
a distance-time graph. 

9 
Interpret the gradient 
of a distance-time 
graph. 

10 State the unit of mass. 

11 
Recall and apply the 
equation W = mg. 

 
Skills:  
NC Links:  
- speed and the quantitative 

relationship between average speed, 

12 Describe how fluid 
pressure varies with 
depth. 

13 Calculate the moment 
about a pivot (fulcrum). 

14 Describe the condition 
for balanced moments. 

 
Skills:  
NC Links:  
- forces as pushes or pulls, 

arising from the interaction 
between two objects  

- using force arrows in diagrams, 
adding forces in one dimension, 
balanced and unbalanced 
forces  

- moment as the turning effect of 
a force  

- forces: associated with 
deforming objects; stretching 
and squashing – springs; with 
rubbing and friction between 
surfaces, with pushing things 
out of the way; resistance to 
motion of air and water  

- forces measured in newtons, 
measurements of stretch or 
compression as force is 
changed  

- force-extension linear relation; 
Hooke’s Law as a special case  

- work done and energy changes 
on deformation  

- opposing forces and 
equilibrium: weight held by 
stretched spring or supported 
on a compressed surface.  

- atmospheric pressure, 
decreases with increase of 
height as weight of air above 
decreases with height  

1.1.1, 1.1.2, 1.1.5,  
1.2.1, 1.2.2, 
2.2.1, 
5.2 
 

 
Skills:  

- WS 
- MS: 1a, 1b, 1c, 2a, 3a, 3b, 

3c 
NC Links 
3.1.2, 
3.2.1, 3.2.2, 3.2.3, 3.2.4, 3.2.5 
 
 
Topic: Electrolysis 
Knowledge:  

1 State why Electrolysis 
can only happen when 
an ionic compound is 
melted (Molten) or 
dissolved in water. 

2 Identify the electrodes 
as either the Anode or 
Cathode from its charge 
and ions present. 

3 Define the term Inert 
Electrode 

4 Describe the movement 
of positive and negative 
ions during electrolysis.  

5 Identify the product at 
the Anode and Cathode 
during the electrolysis of 
Molten Ionic 
Compounds. 

6 State why Aluminium is 
extracted by electrolysis 

7 Describe the 
Disadvantages of 
extracting Metals by 
electrolysis 

8 State the Ions released 
from the breakdown of 
water (H2O) in an 
Aqueous solution. 

3 Recognise examples of 
finite and renewable 
resources 

4 Define Potable Water 
and recognise the 
difference between pure 
water and potable water 

5 Describe the methods 
used to produce potable 
water in the UK 

6 Describe the sterilising 
agents used for potable 
water, listing the 
advantages and 
disadvantages  

7 Describe methods of 
Desalination of water 
including distillation and 
reverse osmosis 

8 List some advantages 
and disadvantages of 
distillation and reverse 
osmosis 

9 Describe the processes 
of treating waste water 

10 (HT Only) Describe the 
alternative methods of 
extracting metals 
including phytomining, 
bioleaching and use of 
displacement reactions 

11 Define what a Life Cycle 
Assessment (LCA) is 

12 Recall the 4 mains stages 
of LCA 

13 Compare LCAs of 
Shopping bags e.g Paper 
bags and Plastic Bags 
using data provided 

14 Describe ways of 
reducing use of 
resources  



distance and time (speed = distance 
÷ time) 

- the representation of a journey on a 
distance-time graph  

- relative motion: trains and cars 
passing one another. 

- forces as pushes or pulls, arising 
from the interaction between two 
objects 

- using force arrows in diagrams, 
adding forces in one dimension, 
balanced and unbalanced forces 

- forces: associated with deforming 
objects; stretching and squashing – 
springs; with rubbing and friction 
between surfaces, with pushing 
things out of the way; resistance to 
motion of air and water 

- forces measured in newtons, 
measurements of stretch or 
compression as force is changed 

- non-contact forces: gravity forces 
acting at a distance on Earth and in 
space, forces between magnets and 
forces due to static electricity 

- opposing forces and equilibrium: 
weight held by stretched spring or 
supported on a compressed surface. 

- forces being needed to cause objects 
to stop or start moving, or to change 
their speed or direction of motion 
(qualitative only) 

change depending on direction of 
force and its size 

- pressure in liquids, increasing 
with depth; upthrust effects, 
floating and sinking  

- pressure measured by ratio of 
force over area – acting normal 
to any surface.  

 

9 State when Hydrogen is 
released at the cathode 
and when Oxygen or 
Halogens are released at 
the Anode 

10 Identify the ion 
discharged at an 
electrode based on the 
Reactivity Series 

11 HT- Write a Balanced 
Ionic Half Equations for 
formation of- H+, OH-, 
Cl- reactions happening 
at the electrodes. 

 
Skills:  

- WS: 1.2, 1.4, 1.5, 2.4, 3.5 
- MS: 1c 

NC Links 
4.3.1, 4.3.2, 4.3.3, 4.3.4, 4.3.5,  
 
 
Topic: Energy Changes 
Knowledge:  
 

1 Recall what reactants 
and products are 

2 Can write the equation 
for a metal reacting with 
oxygen 

3 Describe oxidation + 
reduction in terms of 
gaining/losing oxygen 

4 Can write the equation 
for a metal reacting with 
water 

5 Can write the equation 
for a metal reacting with 
an acid 

6 Identify the Metal Salt 
made when different 
acids are used 

 
Skills:  

- WS: 1.2, 1.3, 1.4, 1.5, 2.2, 
2.3, 3.2,  

- MS: 1a, 1b, 1c, 1d, 2a, 2b, 
2c, 2h, 4a,  

NC Links: 
8.2.1, 8.2.2, 8.2.3, 8.2.4,  
 10.1.1, 10.1.2, 10.1.4,  
10.2.1, 10.2.2,  
 
 
Topic: Wave Properties 
Knowledge:  

1 Recognise what waves 
transfer and what they 
do not transfer 

2 Recognise that energy 
types that can be 
transferred by 
longitudinal waves 

3 Recognise that energy 
types that can be 
transferred by 
transverse waves 

4 Identify the key parts of 
a longitudinal waves e.g 
the direction of 
displacement, 
compression, rarefaction 
and wavelength 

5 Identify the key parts of 
a transverse wave e.g 
the direction of 
displacement, 
amplitude, frequency 
and wavelength 

6 Compare speed/velocity 
of sound and light waves 
through air, water, and 
solids 



7 Define what is meant by 
Neutralisation 

8 Can use Indicators to 
identify Acids and Alkalis 

9 Recall the charge on 
metal and non-metal 
ions  

10 Define the term 
Reactivity 

11 Identify which metals 
can be extracted from 
their ore by heating with 
carbon 

12 Describe how to make a 
Pure Dry Sample of a Salt 
from a solution  

13 Recall the type of ion 
made by acids and alkalis 

14 HT   Describe Oxidation / 
Reduction in terms of 
electron loss/gain 

15 HT   Recall what makes 
different strength of 
acids 

 
Skills:  

- WS: 1.2 
- MS: 1a, 1b, 2a, 3b, 4a 

NC Links 
5.1.1, 5.1.2, 5.1.3,  
 
Topic: Electricity in the Home 
Knowledge:  

1 Recognise alternating 
current and direct 
current 

2 Recall the voltage and 
frequency of mains 
electricity 

3 Interpret Electrical 
output on an 
oscilloscope 

7 State that sound waves 
do not travel through a 
vacuum  

8 State the equation that 
describes the 
relationship between the 
wave speed, frequency 
and wavelength 

9 State the SI units of 
measurement for wave 
speed, frequency and 
wavelength 

10 Describe methods of 
measuring speed of 
sound through air,  
speed of ripples through 
water and speed of solid 
wave 

11 Apply the equation that 
can be used to work out 
the (time) period of a 
wave 

12 (H Tier only)  define, 
recognise and apply the 
terms reflection and 
refraction 

 
Skills:  

- WS: 1.2, 2.2, 
- MS: 1c, 3b, 3c, 5a, 5b, 

 
NC Links: 
5.6.1.2, 
6.1.1, 6.1.2,  
6.2.1, 6.2.2,  
 
Topic: Electromagnetic Waves 
Knowledge:  

1 List the 7 regions of the 
electromagnetic 
spectrum 



4 Recall the names of the 
wires in mains electrical 
circuits and 3 pin plug 

5 Describe the role of 
fuses and earth wire 

6 Recall the Equations 
Q=It, V=IR, E=QV, P=VI, 

P=I
2

R, E=Pt 

7 Calculate the power of 
electrical appliances 

8 Convert units 
appropriately e.g Hrs to 
Seconds, MJ to J, KJ to J, 
mA to A and KW to 
Watts 

9 State the SI units of 
measurement for 
Energy, Charge, Voltage, 
Current, Resistance, time 
and Power 

10 Calculate efficiency of 
electrical appliances 

11 Recall the equation that 
can be used to work out 
the (time) period of a 
wave 

12 Calculate the correct 
fuse to use in different 
appliances. 

 
Skills:  

- WS: 1.2, 1.4, 1.5,  
- MS: 3b, 3c, 4a,  

NC Links 
2.3.1, 2.3.2, 
2.4.1, 2.4.2,  
 
Topic: Molecules and Matter 
Knowledge: 
 
  

2 Compare the 
wavelength, frequency, 
energy and speed in a 
vacuum/air of different 
regions of 
electromagnetic 
spectrum 

3 Describe the uses of the  
different regions of the 
electromagnetic 
spectrum 

4 Describe how different 
surfaces absorb or emit 
infra-red radiation  

5 Construct wave 
diagrams to illustrate 
refraction of a wave at 
the boundary between 
different media 

6 Describe where gamma 
rays originate from 

7 Describe the hazardous 
effects of ultraviolet x-
rays and gamma rays 

8 Describe the relationship 
between radiation dose 
mSv and measuring risk 

9 (HT Only) describe 
absorption, 
transmission, refraction 
or reflection of different 
waves varying in 
wavelength through 
different materials 

10 (HT only) describe the 
effect on velocity of 
waves when refraction 
occurs 

11 (HT only) explain why 
each type of 
electromagnetic waves is 



1 Recall and apply the 
equation for density 
with correct units of 
measurement. 

2 Describe methods for 
finding the density of 
regular, irregular shapes 
and liquids.  

3 Recognise/draw 
diagrams of solids, 
liquids and gases. 

4 State the differences in 
density between solids, 
liquids and gases. 

5 Describe the differences 
in energy, spacing and 
movement of molecules 
between solids, liquids 
and gases. 

6 Use key terms to 
describe what happens 
to a substance when it 
changes state including 
describing the term 
conservation of mass. 

7 Describe the differences 
between physical and 
chemical changes. 

8 Identify where a 
substance changes state 
by interpreting a heating 
and cooling graph 

9 State what internal 
energy is. 

10 State what specific 
latent heat is. 

11 Apply the formula E=mL 

12 State what causes the 
pressure of a gas 

suitable for different 
practical application 

12 (HT Only) Describe the 
Radiowaves can induce 
electrical oscillations and 
link to practical 
application 

 
Skills:  

- WS: 1.4, 1.5, 
- MS: 1a, 1b, 1c, 3b, 3c,  

 
NC Links: 
6.1.2,  
6.2.1, 6.2.2, 6.2.4, 6.2.3, 6.2.4,  



13 State what happens 
when the temperature 
of a gas is increased. 

 
Skills:  

- WS: 1.2 
- MS: 1a, 1b, 1c, 3b, 3c, 3d, 

4a, 4b, 5c 
NC Links 
3.1.1, 3.1.2 
3.2.1, 3.2.2, 3.2.3 
 
Topic: Radioactivity 
Knowledge:  

1 Recall that atoms have a 
very small radius and 
state the approximate 
size using standard form 

2 Recall the basic structure 
of an atoms and apply 
the information off the 
periodic table 

3 Describe the 
development of the 
structure of the atom 
include the key scientists 
that contributed to ideas 

4a Describe what an 
isotope is 

4b Describe what a 
radioactive isotope is 

5 Describe what alpha, 
beta and gamma is 

6 Relate the properties of 
alpha beta and gamma 
radiation to the mass 
and charge of alpha beta 
and gamma including 
range in air  

7 Relate the properties of 
alpha beta and gamma 
radiation to the mass 



and charge of alpha beta 
and gamma including 
penetration through 
different thicknesses and 
different materials 

8 Relate the properties of 
alpha beta and gamma 
radiation to the mass 
and charge of alpha beta 
and gamma including 
deflection through 
magnetic field and 
electric field 

9 Recall the definition of 
Half-life 

10 Calculate the half-life 
from a decay or 
radioactivity count graph 

11 Calculate the age of 
substance based of the 
half-life of a radioactive 
isotope 

12 Construct Nuclear 
reactions equations 

13 List uses of alpha beta 
and gamma radiation 

14 Describe hazards of 
contamination and 
irradiation with 
radioactive isotopes 

 
 
Skills:  

- WS: 1.1, 1.2, 4.1 
- MS: 1a, 1b, 1c, 2a, 3c 

NC Links 
4.1.1, 4.1.2, 4.1.3,   
4.2.1, 4.2.2, 4.2.4 
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Topic: Variation (Variation and Human 
Reproduction) 
Knowledge:  

1 State whether variation 
is caused by the 
environment or 
inheritance when given 
examples 

2 State what the two types 
of variation are. 

3 State what type of graph 
is used for the different 
types of variation. 

4 Calculate range. 

5 Identify graphs showing 
categoric or continuous 
data. 

6 Describe how animals 
are adapted to live in hot 
and cold conditions. 

7 State changes to the 
body of boys during 
puberty.   

8 State changes to the 
body of girls during 
puberty. 

9 Name the main 
structures of the male 
and female reproductive 
system. 

10 State the function of the 
main structures of the 
reproductive system. 

11 State what gametes are. 

12 Describe the process of 
fertilisation. 

Topic: Genes 2 (Evolution and 
Inheritance) 
Knowledge: 

1 State that organisms 
have changed over time, 
giving examples 

2 State what is meant by 
peer review 

3 Name the process by 
which organisms evolve 

4 State what is meant by 
the term extinct 

5 State what is meant by 
the term biodiversity 

6  State what is meant by 
an endangered species 

7 Name one way of 

protecting endangered 

species 
8 State what is meant by 

DNA, a gene, a 
chromosome 

9 Describe the structure of 
the DNA molecule 

10 Name four scientists 
who worked on the 
structure of DNA 

 
 
Skills:  
NC Links:  

- heredity as the process by 
which genetic information is 
transmitted from one 
generation to the next  

 

Topic: Cell Division 
Knowledge:  
 

1 State how many 
chromosomes human 
body cells and gametes 
have. 

2 Describe why 
chromosomes in body 
cells are normally found 
in pairs. 

3 Explain in detail what 
happens at each stage of 
the cell cycle. 

4 Describe the process of 
mitosis and state where 
it happens. 

5 Define the terms growth 
and differentiation. 

6 Compare and contrast 
differentiation in plants 
and animals. 

7 Explain how using tissue 
culture creates a clone 
of a plant. 

8 Describe what a stem 
cell is. 

9 State ways in which stem 
cells can be used to treat 
medical conditions. 

10 Describe differences 
between embryonic and 
adult stem cells. 

11 Explain the process of 
therapeutic cloning and 
describe it’s uses. 

 

Topic: Photosynthesis 
Knowledge:  

1 State the word equation 
for photosynthesis. 

2 Recall the balanced 
symbol equation for 
photosynthesis. 

3 Describe the 
photosynthesis process 
in terms of energy. 

4 Explain how light 
intensity, carbon dioxide 
concentration and 
temperature can affect 
the rate of 
photosynthesis. 

5 Measure and calculate 
the rate of 
photosynthesis. 

6 Extract and interpret 
graphs of photosynthesis 
rate involving one 
limiting factor 

7 HT Explain graphs of 
photosynthesis involving 
two or three limiting 
factors. 

8 HT Understand the 
inverse square low and 
light intensity in the 
context of 
photosynthesis. 

9 HT Explain how limiting 
factors are important in 
the economics of 
enhancing conditions in 
a greenhouse. 

Topic: Adaptations, 
Interdependence and Competition 
Knowledge:  

1 Define terms Habitat, 
Population, Community, 
Ecosystem 

2 List biotic and abiotic 
factors affecting a 
community 

3 List the things that 
Animals compete for 

4 List the things that 
Plants compete for  

5 Describe adaptations of 
animals that help them 
compete successfully 

6 Describe adaptations of 
plants that help them 
compete successfully 

7 Recall categories of 
adaptations with 
examples 

8 Describe conditions that 
extremophiles can live in  

9 Describe when you 
would use a quadrat 
method for sampling 

10 Describe when you 
would use a transect 
method for sampling 

11 Describe a method for 
quadrat method to 
estimate the number of 
daisies in a field 

12 Describe a method for 
transect method the 
show how light affects 



13 State what substances 
are passed across the 
placenta. 

14 State the main stages in 
the menstrual cycle. 

 
Skills:  
NC Links: 
- heredity as the process by which 

genetic information is transmitted 
from one generation to the next  

- the variation between individuals 
within a species being continuous or 
discontinuous, to include 
measurement and graphical 
representation of variation  

- the variation between species and 
between individuals of the same 
species means some organisms 
compete more successfully, which 
can drive natural selection  

- changes in the environment may 
leave individuals within a species, 
and some entire species, less well 
adapted to compete successfully and 
reproduce, which in turn may lead to 
extinction   

- reproduction in humans (as an 
example of a mammal), including the 
structure and function of the male 
and female reproductive systems, 
menstrual cycle (without details of 
hormones), gametes, fertilisation, 
gestation and birth, to include the 
effect of maternal lifestyle on the 
foetus through the placenta 

 
Topic: Reactions (Acids and Alkalis, 
Metals and Non Metals) 
Knowledge:  

- a simple model of 
chromosomes, genes and DNA 
in heredity, including the part 
played by Watson, Crick, 
Wilkins and Franklin in the 
development of the DNA 
model  

- differences between species  
-  the variation between 

individuals within a species 
being continuous or 
discontinuous, to include 
measurement and graphical 
representation of variation  

- the variation between species 
and between individuals of the 
same species means some 
organisms compete more 
successfully, which can drive 
natural selection 

- changes in the environment 
may leave individuals within a 
species, and some entire 
species, less well adapted to 
compete successfully and 
reproduce, which in turn may 
lead to extinction  

- the importance of maintaining 
biodiversity and the use of 
gene banks to preserve 
hereditary material.  

 
Topic: Reactions (Types of 
Reaction and Chemical Energy) 
Knowledge:  

1 Identify reactants and 
products from a word 
equation. 

2 Match particle diagrams 
of molecules to their 
formula and name. 

Skills:  
- WS - 1.2 
- MS - 

 NC Links:  
1.1.4, 
1.2.1, 1.2.2, 1.2.3 
 
Topic: Organisation of the 
Digestive System 
Knowledge:  

1 Define Cell, Tissue, 
Organ and Organ System 

2 Recognise examples of 
different tissues within 
an organ in plants and 
animals 

3 Recognise examples of 
different organs within 
an organ system in 
plants and animals 

4 State names of organs 
and location of them 
within the digestive 
system  

5 Describe the function of 
each organ in the 
digestive system 

6 State the tissues that 
make up each organ in 
the digestive system 

7 Describe the method 
and outcome of 
chemical test for Sugar 

8 Describe the method 
and outcome of 
chemical test for Starch 

9 Describe the method 
and outcome of 
chemical test for Protein 

10 Describe the method 
and outcome of 
chemical test for Lipids 

10 Describe what glucose 
made in photosynthesis 
may be used for. 

11 Describe what plants use 
to produce proteins.  

 
Skills:  

- WS: 1.4 
- MS: 1a, 1c, 2c, 3a, 3d, 4a, 

4c 
NC Links: 
4.1.1, 4.1.2, 4.1.3,  
 
 
Topic: Respiration 
Knowledge:  

1 Describe why respiration 
is an exothermic 
reaction 

2 State the word equation 
for aerobic respiration 

3 State the balanced 
symbol equation for 
aerobic respiration 

4 State the word equation 
for anaerobic respiration 

5 State the word equation 
for fermentation 

6 Describe how the human 
body reacts to increase 
demand for  energy 

7 Describe the 
consequences of 
incomplete oxidation of 
glucose 

8 Describe the role of the 
liver in the breakdown of 
lactic acid 

9 State what metabolism 
is 

distribution of different 
plants or water levels 
affecting different 
species of seaweed 

13 Recall terms mean, 
median & mode 

14 Recall the formula to 
calculate estimate of a 
plant species in a 
particular area using 
data collected using 
quadrat method 

15 State how an more 
accurate estimate can be 
achieved with sampling 
methods 

 
 
Skills:  

- WS: 1.2, 1.3, 2.6,  
- MS: 2b, 2c, 2f, 4a, 4c, 5c, 

 
NC Links: 
7.1.1, 7.1.2, 7.1.3, 7.1.4,  
7.2.1,  
 
 
Topic: Organising an Ecosystem 
Knowledge:  

1 Describe what the arrow 
means in a food chain or 
web 

2 State what types of 
organism always starts a 
food chain/web 

3 Construct simple food 
chains  

4 Describe the effect of 
removing different 
organisms from a food 
web. 



1 Compare chemical 
reactions and physical 
changes 

2 Identify hazard symbols 
related to acids and 
alkalis 

3 Describe the properties 
of acids and alkalis 

4 State the pH range of 
acids, alkalis and neutral 
solutions 

5 Use the pH scale to 
identify acidic or alkaline 
solutions 

6 Describe the difference 
between concentrated 
and dilute acids 

7 Recall the pH of a 
neutral solution 

8 State the products of a 
neutralisation reaction 

9 Describe some uses of 
neutralisation reactions 

10  Describe the method 
used to make a salt 

11 State what an element is 
and give examples  of 
common elements 

12 Name common metals 
and non-metals and 
identify their position 
the periodic table 

13 Compare the properties 
of typical metals and 
non-metals 

14 Describe a difference in 
physical properties 
between typical metal 
and non-metal oxides. 

15 Describe the reactions of 
metals and oxygen 

3 State what combustion 
is. 

4.  Construct a word 
equation when given the 
reactants and products 
of combustion. 

5.  State what thermal 
decomposition is. 

6. Write word equations 
from information about 
thermal decomposition 
reactions. 

7. Describe the test for 
carbon dioxide. 

8. State what is meant by 
conservation of mass. 

9. Calculate masses of 
reactants and products. 

10
. 

State what an 
exothermic and an 
endothermic reaction is. 

11
. 

Determine if a reaction is 
exothermic or 
endothermic from 
observations and data. 

12
. 

Identify whether an 
energy level diagram is 
showing an exothermic 
or an endothermic 
reaction. 

13
. 

State what happens to 
chemical bonds during 
exothermic and 
endothermic reactions. 

 
 
Skills:  
NC Links: 
- chemical reactions as the 

rearrangement of atoms  

11 Name and locate organs 
that make and secrete 
the different enzymes 
including stating the 
substrate and the 
products produced 

12 Describe enzyme action 
using terms active site, 
substrate, product 

13 Define the term 
denature 

14 Describe the effect of 
temperature and pH on 
enzymes 

15 Describe the functions of 
bile and state where it is 
made and stored. 

 
Skills:  

- WS - 
- MS – 1c, 2b, 2h, 4a, 4c 

  
NC Links: 
2.1, 2.2.1,  
4.2.3 
 
Topic: The Periodic Table 
Knowledge:  
 

1  List the key ideas that 
led to the development 
of the periodic table 

2 Describe Mendeleev's 
contribution to the 
development of the 
Periodic Table. 

3 Describe how elements 
in the modern Periodic 
Table are arranged and 
identify groups and 
periods 

10 List some of the enzyme 
controlled processes 
that make new 
molecules during the 
metabolic process 

 
Skills:  

- WS: 
- MS: 1c, 4a 

NC Links: 
4.2.1, 4.2.2, 4.2.3,  
 
Topic: Rates of Reaction 
Knowledge:  

1 Recall and use the 
formulae to calculate the 
rate of a chemical 
reaction 

2 State the units of rate of 
reaction, for a given 
reaction 

3 (HT only) Calculate the 
rate of reaction in mol/s. 

4 Draw, and interpret a 
rate graph 

5 Draw tangents to the 
curves on a rate graphs 
and use the slope of the 
tangent as a measure of 
the rate of reaction 

6 State factors which 
affect the rate of 
chemical reactions 

7 Describe, in terms of 
collision theory, how 
changing each factor 
affects the rate of a 
chemical reaction 

8 State the benefits and 
limitations of using 
catalysts, including 
enzymes 

5 Define terms Producer, 
Consumer, Herbivore, 
Omnivore and Carnivore 

6 Describe what is 
happening in a predator-
prey graph over time 

7 Describe how matter can 
be recycled from dead 
plants and animals 

8 List the ideal conditions 
for decay 

9 Describe the key 
processes involved in the 
recycling of carbon in 
the carbon cycle 
including organism 
involved 

10 Describe the key 
processes involved in the 
recycling of water 

 
 
Skills:  

- WS: 1.2 
- MS: 4a, 5c,  

 
NC Links: 
7.2.1, 7.2.2,  
 
 
 
Topic: Biodiversity and the 
Ecosystem 
Knowledge:  

1 Define the term 
Biodiversity 

2 State the human factors 
that can affect the 
biodiversity of an 
Ecosystem   

3 Describe what measures 
humans can do to 



16 Describe an oxidation 
reaction with a word 
equation 

17 Describe what happens 
and state the products 
of the reaction between 
metals and water. 

18 Predict the names of the 
products formed in a 
metal-acid reactions, 
and describe the 
reaction with a word 
equation. 

19 State where different 
metals are found in the 
reactivity series. 

20 Use the reactivity series 
to predict and explain 
displacement reactions. 

21 Write word equations 
and use particle 
diagrams to represent 
displacement reactions. 

 
Skills:  
NC Links: 
- differences between atoms, 

elements and compounds 
- chemical symbols and formulae for 

elements and compounds 
- conservation of mass changes of 

state and chemical reactions. 
- chemical reactions as the 

rearrangement of atoms 
- representing chemical reactions 

using formulae and using equations 
- oxidation and displacement 

reactions 
- defining acids and alkalis in terms of 

neutralisation reactions 
- the pH scale for measuring 

acidity/alkalinity; and indicators 

- representing chemical 
reactions using formulae and 
using equations 

- combustion, thermal 
decomposition, oxidation and 
displacement reactions  

- energy changes on changes of 
state (qualitative) 

- exothermic and endothermic 
chemical reactions 
(qualitative). 

- conservation of mass changes 
of state and chemical 
reactions. 

- what catalysts do. 
- comparing energy values of 

different foods (from labels) 
(kJ)  

- fuels and energy resources.  

 
Topic: Electromagnets 2 
(Magnetism and Electromagnets) 
Knowledge:  

1 
Describe the force 
between two permanent 
magnets. 

2 
Describe the force 
between a permanent 
magnet and materials. 

3 
Draw the magnetic field 
around a permanent bar 
magnet. 

4 

Describe the difference 
between permanent and 
non-permanent 
magnetism. 

5 
Draw the field around a 
wire. 

6 
Draw the field around a 
solenoid and 
electromagnet. 

4  Identify where metals, 
non metals, groups and 
periods are found on the 
periodic table 

5 Recall the name of the 
Group 1 elements and 
describe why they have 
similar chemical 
properties. 

6 Recall the trend in 
reactivity going down 
Group 1 and describe 
their reactions with 
oxygen, chlorine + water 

7 Recall the name of the 
Group 7 elements and 
describe why they have 
similar chemical 
properties 

8 Recall the trends in 
mass, melting point, 
boiling point and 
reactivity as you go 
down Group 7 

9 State the rule for 
displacement reactions 
of the halogens and 
predict reactions with 
halogens and their salts 

10  Recall the names of the 
Group 0 elements and 
describe the trends in 
boiling points 

 
Skills:  

- WS – 1.1, 1.2, 1.6 
- MS - 

  
NC Links: 
1.2.1, 1.2.2, 1.2.3, 1.2.4, 1.2.5, 
1.2.6 
 

9 Describe how catalysts 
work in terms of 
reaction pathways and 
activation energy, using 
a reaction profile 
 

 
Skills:  

- WS: 1.2, 2.1, 2.4, 2.6, 3.1, 
3.2, 3.5  

- MS: 1a, 1b, 1c, 1d, 2a, 2b, 
3a, 3b, 3c, 4a, 4b, 4c, 4d, 
4e, 5a 

NC Links: 
6.1.1, 6.1.2, 6.1.3, 6.1.4, 6.2.1, 
6.2.2, 6.2.3, 6.2.4, 6.2.5, 6.2.6, 
6.2.7, 
 
Topic: Forces in Balance 
Knowledge:  

1 Define a scalar and a 
vector 

2 Identify examples of 
scalars and vectors 

3 Draw scaled diagrams of 
forces 

4 Define contact and non-
contact forces 

5 Identify examples of 
contact and non-contact 
forces 

6 Describe interactions of 
paired forces 

7 Recall and apply the 
formula for calculating 
Weight Mass 
gravitational field 
strength including SI 
units 

8 Recall the relationship 
between force and 
weight 

reduce the impact on 
biodiversity 

4 Describe the growth of 
the human population 

5 List the activities of 
human population that 
cause pollution of Air, 
Water and Land 

6 Describe the process of 
bioaccumulation 

7 Describe the process of 
Eutrophication 

8 Describe the effect of 
the destruction of Peat 
Bogs 

9 Describe the effect of 
Deforestation 

10 Describe some biological 
consequences of global 
warming  

 
 
Skills:  

- WS: 1.4, 1.5, 2.6,  
- MS: 1c, 2c, 4a, 4c, 5c,  

 
NC Links: 
7.3.1, 7.3.2, 7.3.3, 7.3.4, 7.3.5,  
7.3.6 
 
Topic: Electromagnetism 
Knowledge:  

1 List magnetic materials 

2 Recall the rules of 
attraction and repulsion 

3 Describe where the 
magnetic field is 
strongest 

4 Recall the difference 
between permanent and 
induced magnetism 



- reactions of acids with metals to 
produce a salt plus hydrogen 

- reactions of acids with alkalis to 
produce a salt plus water 

 
 
Topic: Energy (Energy cost and energy 
transfer) 
Knowledge:  

1 
State that the unit of 
energy is joules (J). 

2 
Describe energy 
requirements in different 
situations. 

3 
Name renewable and 
non-renewable energy 
resources. 

4 State advantages and 
disadvantages of fossil 
fuels. 

5 State the definitions of 
energy and power. 

6 Recall and use the 
equation for power. 

7 Calculate the cost of 
using appliances. 

8 Name 5 types of energy 
store (chemical, thermal, 
kinetic, GPE, Elastic) 

9 State the law of 
conservation of energy. 

10 Describe simple energy 
transfers. 

11 State the meaning of the 
term dissipation. 

12 Calculate wasted energy 
from input and useful 
energies. 

13 Calculate efficiency. 

 
 

7 
Describe the main 
features of an 
electromagnet. 

8 
State four uses of 
electromagnets. 

 
Skills:  
NC Links: 
- magnetic poles, attraction and 

repulsion  
- magnetic fields by plotting with 

compass, representation by 
field lines  

- Earth’s magnetism, compass 
and navigation  

- the magnetic effect of a 
current, electromagnets, D.C. 
motors (principles only).  

 
Topic: Energy (Work, Heating and 
cooling) 
Knowledge:  

1a Recall the formulae for 
calculating Work Done. 

1b Define what a moment is. 

2 Apply the formulae to 
machines to calculate 
distance moved, effort 
required or load lifted. 

3 Recall the conservation 
of energy. 

4a Define Energy, 
Temperature and 
Equilibrium. 

4b Recall the SI units of 
temperature and energy. 

5 Describe heat transfer by 
conduction. 

6 Describe heat transfer by 
convection. 

Topic: Structure and Bonding 
Knowledge:  
 

1 Identify changes of state 
and, given data, predict 
the state at different 
temperatures 

2 Recall if metals / non – 
metals gain / lose 
electrons and use group 
number to identify the 
charge on metal and non 
- metal ions 

3 Show ionic bonding as 
dot and cross diagrams 
for ionic compounds 
formed  between group 
1 and 2 metals and 
group 6 and 7 non-
metals 

4 Identify ionic 
compounds based on 
structure and properties 
eg. Sodium chloride 

5 Can work out empirical 
formula from a model or 
diagram 

6 Draw dot and cross 
diagrams to show 
covalent bonding in 
hydrogen, chlorine, 
oxygen, nitrogen, 
hydrogen chloride, 
water, ammonia, 
methane 

7 Can deduce molecular 
formula from a model or 
diagram 

8 Identify covalent 
molecules based on 
structure and properties 

9 Recall Newton’s first law 
in relation to resultant 
forces and effect on 
motion  

10 Calculate the resultant 
force of linear forces 

11 (HT Only) Resolve a 
single force into its two 
component forces 

12 (HT Only) Produce a 
resultant force scaled 
diagram of two forces 
using the parallelogram 
method. 

13 Recall and apply the 
formula for Work Done 

14 Recall and apply the 
equation that links 
Force, Extension and 
spring constant including 
SI units 

15 Recall the relationship 
between force and 
extension of an spring 
and elastic band 

16 Apply the formula and 
use a graph for 
calculating Elastical 
energy 

 
Skills:  

- WS: 1.2 
- MS: 1a, 2a, 5a, 5b,  

NC Links: 
5.1.1, 5.1.2, 5.1.3, 5.1.4,   
 
Topic: Motion 
Knowledge:  

1 Describe motion along a 
line Distance, speed, 
velocity and 

5 Draw a magnetic field 
diagram around a 
permanent magnet 

6 Recall the practical 
method of plotting a 
magnetic field 

7 Describe how a magnetic 
compass interacts with 
magnetic fields including 
the earth’s magnetic 
field. 

8 Describe a method of  
how a wire can be used 
to show a magnetic field 

9 Use the right hand rule 
to determine the 
(relative orientation) 
direction of a magnetic 
field through a wire. 

10 List the factors that can 
be changed to affect the 
strength of an 
electromagnet 

11 Use Fleming’s left hand 
rule to determine 
direction of motion, 
current and magnetic 
field 

12 Recall the factors that 
affect the size of force 
on the conductor 

13 Use and apply the 
formula F=B Il with SI 

Units 

14 Describe how an electric 
motor rotates 

 
Skills:  

- WS: 2.2,  
- MS: 1a, 2a, 3b, 3c,  

 
NC Links 



Skills:  
NC Links: 
- comparing energy values of different 

foods (from labels) (kJ) 
- comparing power ratings of 

appliances in watts (W, kW)  
- comparing amounts of energy 

transferred (J, kJ, kW hour) 
- domestic fuel bills, fuel use and costs 
- fuels and energy resources. 
- energy as a quantity that can be 

quantified and calculated; the total 
energy has the same value before 
and after a change 

- comparing the starting with the final 
conditions of a system and 
describing increases and decreases 
in the amounts of energy associated 
with movements, temperatures, 
changes in positions in a field, in 
elastic distortions and in chemical 
compositions 

using physical processes and 
mechanisms, rather than energy, to 
explain the intermediate steps that 
bring about such changes 
 
-  

7 Describe heat transfer by 
infrared radiation. 

8 List some examples of 
Insulating materials. 

9 Describe some factors 
that affect the rate of 
infrared radiation. 

10 Describe some methods 
of reducing heat loss in 
the home. 

11 Identify independent, 
dependent and control 
variables in an 
investigation to obtain 
valid data.  

12 Present results of rate of 
cooling appropriately 
and graphically. 

 
Skills:  
NC Links:  

- changes with temperature in 
motion and spacing of particles  

- internal energy stored in 
materials.  

- energy as a quantity that can 
be quantified and calculated; 
the total energy has the same 
value before and after a change 

- comparing the starting with the 
final conditions of a system and 
describing increases and 
decreases in the amounts of 
energy associated with 
movements, temperatures, 
changes in positions in a field, 
in elastic distortions and in 
chemical compositions  

- using physical processes and 
mechanisms, rather than 
energy, to explain the 

9 Can recognise polymers 
from diagrams showing 
bonding and structure 

10 Recognise allotropes of 
carbon and give uses of 
each 

11 Explain properties of 
allotropes based on 
structure and bonding   

12 Show bonding in metals 
and explain metal and 
alloy properties 

 
 
Skills:  

- WS – 1.2, 1.4, 2.2 
- MS – 1c, 5b 

  
NC Links: 
2.1.1, 2.1.2, 2.1.3, 2.1.4, 2.1.5, 
2.2.1, 2.2.2, 2.2.3, 2.2.4, 2.2.5, 
2.2.6,2.2.7, 2.2.8,  
2.3.1, 2.3.2, 2.3.3,  
 
Topic: Energy Transfer by 
Conduction 
Knowledge:  
 

1 State which materials 
make the best 
conductors and 
insulators. 

2 Describe how thermal 
conductivity of a 
material affects the rate 
of energy transfer. 

3 State what is meant by 
specific heat capacity. 

4 Recognise and apply the 
equation for specific 
heat capacity. 

Displacement applying 
terms scalar and vector 

2 Recall and apply the 
formula for calculating 
speed including SI units 

3 Recall the typical speeds 
for walking, running, 
cycling and the speed of 
sound in air 

4 Calculate average speed 
for a non-uniform 
motion 

5 (HT Only) Describe 
circular motion in terms 
of speed and velocity 

6 Describe the motion 
from the lines on a 
distance-time graph  

7 Calculate speed from a 
distance-time graph 

8 (HT Only) Calculate the 
speed at a particular 
time when an object is 
accelerating by 
calculating the gradient 
using the tangent 
method 

9 Describe the motion 
from the lines on a 
speed-distance graph 

10 Calculate the 
acceleration for the 
gradient of a speed-time 
graph 

11 (HT Only) Calculate the 
distance travelled or 
displacement from the 
area under a speed-time 
graph  

12 Recall and apply the 
formula for calculating 

5.1.2 
7.1.1, 7.1.2,  
7.2.2, 7.2.3 



intermediate steps that bring 
about such changes. 

- heating and thermal 
equilibrium: temperature 
difference between two 
objects leading to energy 
transfer from the hotter to the 
cooler one, through contact 
(conduction) or radiation; such 
transfers tending to reduce the 
temperature difference: use of 
insulators  

 

5 Describe ways of 
reducing unwanted 
energy transfers in the 
home. 

6 Describe what affects 
the rate of cooling of a 
building. 

7 Calculate payback time.  

 
Skills:  

- WS - 
- MS – 1a, 2g, 2h, 3b, 

3c,3d  
 
NC Links: 
1.1.3, 
1.2.1,  
3.2.1, 3.2.2,  
 
 
Topic: Energy Resources 
Knowledge:  
 

1 List the resources that 
can be used to generate 
electricity. 

2 Describe how electricity 
is generated from fossil 
fuels. 

3 Describe alternative 
ways of generating 
electricity.  

4 Define Renewable and 
Non-Renewable 
resource. 

5 List key advantages and 
disadvantages of 
different power stations. 

6 Describe the similarities 
and differences between 
solar cell and solar 
panels. 

acceleration including SI 
Units 

13 Apply the formula v2-u2
 = 

2 a s applying to uniform 
acceleration 

14 Recall the term terminal 
velocity and link to 
resultant force for falling 
objects 

 
Skills:  

- WS: 
- MS: 1a, 1b, 1c, 1d, 3b, 3c, 

3d, 4a, 4b, 4c, 4d, 4f 
NC Links: 
5.6.1.1, 5.6.1.2, 5.6.1.3, 5.6.1.4, 
5.6.1.5   



 

  

7 Identify environmental 
issues with using some 
energy resources. 

8 Recall the formula for 
working out efficiency 

9 Calculate the efficiency 
of different power 
stations 

10 Describe patterns in data 
and suggests causal links 

11 List examples of political, 
social, ethical and 
economic considerations 
for using different 
energy resources  

12 Recognise how 
electricity is transported 
around the country 

 
Skills:  

- WS – 1.3, 4.4 
- MS – 1b, 1c, 2c, 4a  

NC Links: 
1.3, 
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Topic: Ecosystems (Interdependence 
and Plant reproduction) 
Knowledge:  
 

1 Identify the producer, 
primary consumer, 
secondary consumer, 
herbivores and 
carnivores from food 
webs. 

2 Construct a food web 
when provided with 
information about food 
webs. 

3 State the meaning of 
interdependence. 

4 Describe the effects of 
bioaccumulation. 

5 Define the words 
ecosystem, habitat, 
population, community 
and niche. 

6 Describe how different 
organisms co-exist 
within an ecosystem. 

7 State resources that 
animals and plants 
compete for. 

8 Identify predators and 
prey. 

9 Describe what happens 
to the numbers of 
predators and prey over 
time. 

10 Describe how to use a 
quadrat to collect a 
random sample of data. 

11 Describe how animals 
are adapted to live in hot 
and cold conditions. 

Topic: Ecosystems 2 (Respiration 
and Photosynthesis)  
Knowledge:  

1 Define the term aerobic 
respiration. 

2 State where respiration 
takes place. 

3 Recall the word equation 
for aerobic respiration. 

4 Explain the link between 
respiration rate and 
exercise. 

5 Define the term 
anaerobic respiration. 

6 State what is meant by 
oxygen debt. 

7 Compare the products of 
the aerobic respiration, 
anaerobic respiration in 
animals and anaerobic 
respiration in plants and 
yeast (fermentation). 

8 State what is meant by 
fermentation. 

9 Describe how bread, 
beer, and wine are 
made. 

10 Describe how plants get 
the resources needed for 
photosynthesis. 

11 Recall the word equation 
for photosynthesis. 

12 Label the main 
structures inside a leaf. 

13 Describe how a leaf is 
adapted for 
photosynthesis. 

14  Describe how to test a 
leaf for starch. 

15 State the factors 
affecting photosynthesis. 

 

Topic: Organising Animals and 
Plants 
Knowledge:  
Animals 

1 Label the structures of 
the heart. 

2 State where the right 
and left ventricle pumps 
the blood to. 

3 Label a diagram of the 
lungs 

4 State where heart rate is 
controlled from and 
what it is called. 

5 State the names of the 
blood vessels and how 
their structure relates to 
function. 

6 Recognise blood as a 
tissue. 

7 Describe the role of the 
components of blood. 

8 Recognise a blood cell 
from a photograph or 
diagram and explain how 
it is adapted.  

9 Describe what coronary 
heart disease is. 

10 List the advantages and 
disadvantages of stents 
and statins. 

11 Describe how faulty 
heart valves can be 
replaced. 

12 Describe why artificial 
hearts are useful 

 
Plants 

1 Label the cells and 
tissues in a leaf. 

Topic: The Nervous System 
Knowledge:  

1 Define the term 
Homeostasis  

2 State some conditions 
that need to be 
controlled in the human 
body 

3 Outline the components 
of a control system 

4 Recall what makes up 
the CNS (central nervous 
system) 

5 Identify examples of 
receptors and effectors 

6 Recall the sequence of a 
normal nervous pathway 

7 Describe how a reflex 
action is different to a 
normal nervous pathway 

8 Describe a method for 
measuring reaction time 

9 List factors that can 
affect a person’s 
reaction time 

10 Describe how 
communication is 
achieved around the 
body using nerves 

 
Skills:  

- WS: 
- MS: 2b,2c,4a 

 
NC Links: 
5.1,  
5.2.1,  
 
 
 
Topic:  Hormonal Coordination 
Knowledge:  

Topic:  
Knowledge:  
Skills:  
NC Links: 



12 Describe how animals 
adapt to the change in 
seasons. 

13 Describe how plants are 
adapted to the change in 
seasons. 

 
Skills:  
NC Links: 
- the interdependence of organisms 

in an ecosystem, including food 
webs and insect pollinated crops 

- the importance of plant 
reproduction through insect 
pollination in human food security 

- how organisms affect, and are 
affected by, their environment, 
including the accumulation of toxic 
materials. 

- the dependence of almost all life 
on Earth on the ability of 
photosynthetic organisms, such as 
plants and algae, to use sunlight in 
photosynthesis to build organic 
molecules that are an essential 
energy store and to maintain levels 
of oxygen and carbon dioxide in the 
atmosphere 

- reproduction in plants, including 
flower structure, wind and insect 
pollination, fertilisation, seed and 
fruit formation and dispersal, 
including quantitative investigation 
of some dispersal mechanisms. 

 
Topic: The Earth (The Earth and the 
universe) 
Knowledge:  

1 Name the layers of the 
Earth. 

16 List the minerals needed 
by plants for healthy 
growth. 

17 Explain the role of 
nitrates in plant growth. 

 
 
Skills:  
NC Links: 

- aerobic and anaerobic 
respiration in living 
organisms, including the 
breakdown of organic 
molecules to enable all the 
other chemical processes 
necessary for life  

- a word summary for aerobic 
respiration  

- the process of anaerobic 
respiration in humans and 
micro-organisms, including 
fermentation, and a word 
summary for anaerobic 
respiration  

- the differences between 
aerobic and anaerobic 
respiration in terms of the 
reactants, the products 
formed and the implications 
for the organism.  

- the reactants in, and 
products of, photosynthesis, 
and a word summary for 
photosynthesis  

- the dependence of almost all 
life on Earth on the ability of 
photosynthetic organisms, 
such as plants and algae, to 
use sunlight in 
photosynthesis to build 
organic molecules that are 
an essential energy store 
and to maintain levels of 

2 Explain how the 
structure of the plant 
tissues epidermis, 
palisade, spongy 
mesophyll, xylem and 
phloem is related to 
function. 

3 Explain how root hair 
cells are adapted to their 
function. 

4 Describe the process of 
transpiration 

5 Describe the process of 
translocation. 

6 State the function of 
stomata and describe 
how their opening and 
closing is controlled by 
guard cells. 

7 Name 3 factors that can 
affect transpiration. 

8 Describe how a 
potometer can be used 
to estimate the volume 
of water lost by a plant 
and when investigating 
rate of transpiration. 

9 Identify control variables 
when investigating rate 
of transpiration. 

 
 
Skills:  

- WS- 1.3, 1.4, 1.5,  
- MS- 1a, 1b, 1c, 1d, 2a, 

2b, 2d, 4a, 4c, 5c 
NC Links 
2.2.2, 2.2.3, 2.2.4,  
2.3.1, 2.3.2,  
 
 
Topic:  Chemical Changes 

1 Identify the location of 
the Pituitary glands, 
pancreas, thyroid, 
adrenal gland, ovaries 
and testes 

2 State the hormones 
produced by each 
endocrine gland 

3 Describe the function of 
the endocrine system 

4 Describe the hormones 
involved in the control of 
blood glucose  

5 Compare and contrast 
Type 1 and Type 2 
Diabetes including 
treatments  

6 (HT Only) Describe the 
negative feedback cycle 
of insulin and glucagon 
and the effect on 
glucose levels in the 
body 

7 List the secondary sex 
characteristic caused by 
testosterone and 
Oestrogen 

8 State the hormones 
involved in the control of 
the menstrual cycle  

9 Describe the effect FSH, 
LH, Oestrogen, 
Progesterone have on 
the target organs 

10 (HT Only) Explain the 
interaction of FSH, LH, 
Oestrogen, Progesterone 
and interpret a graph 
showing hormone levels 
during the menstrual 
cycle  



2 Describe the properties 
of the different layers of 
the Earth. 

3 State the properties of 
sedimentary rocks. 

4.  Describe how 
sedimentary rocks are 
made. 

5.  Describe how igneous 
rocks are formed. 

6. Describe how 
metamorphic rocks are 
formed. 

7. Describe how a rock can 
be changed from one 
type to another. 

 
Skills:  
NC Links: 
- the composition of the Earth  
- the structure of the Earth 
- the rock cycle and the formation of 

igneous, sedimentary and 
metamorphic rocks 

- gravity force, weight = mass x 
gravitational field strength (g), on 
Earth g=10 N/kg, different on other 
planets and stars; gravity forces 
between Earth and Moon, and 
between Earth and Sun (qualitative 
only) 

- our Sun as a star, other stars in our 
galaxy, other galaxies  

- the seasons and the Earth’s tilt, day 
length at different times of year, in 
different hemispheres  

- the light year as a unit of 
astronomical distance 

 
Topic: Electricity/Electromagnets 
(Potential difference, resistance and 
current) 

oxygen and carbon dioxide 
in the atmosphere  

- the adaptations of leaves for 
photosynthesis.  

 
 
Topic: Earth 2 (Earth’s Climate, 
Earth’s Resources) 
Knowledge:  
 

1 State the names and 
percentage of the gasses 
in our atmosphere. 

2 Name the Greenhouse 
gasses 

3 Describe the greenhouse 
effect and how it can 
lead to Global warming 

4 Recall the equation for 
Combustion 

5 Recall the equation for 
Respiration 

6 Recall the equation for 
Photosynthesis 

7 State how our climate is 
changing 

8 State the evidence for 
and against climate 
change 

9 State the importance of 
evidence to support a 
conclusion 

10 Describe an ore as a 
compound containing 
metal 

11 State 2 ways a metal can 
be extracted from its ore 

12 State observation that 
can be made from a 
chemical reaction 

Knowledge:  
 

1 Recall what reactants 
and products are 

2 Can write the 
equation for a metal 
reacting with oxygen 

3 Describe oxidation + 
reduction in terms of 
gaining/losing oxygen 

4 Can write the 
equation for a metal 
reacting with water 

5 Can write the 
equation for a metal 
reacting with an acid 

6 Identify the Metal 
Salt made when 
different acids are 
used 

7 Define what is meant 
by Neutralisation 

8 Can use Indicators to 
identify Acids and 
Alkalis 

9 Recall the charge on 
metal and non-metal 
ions  

10 Define the term 
Reactivity 

11 Identify which metals 
can be extracted 
from their ore by 
heating with carbon 

12 Describe how to 
make a Pure Dry 
Sample of a Salt from 
a solution  

13 Recall the type of ion 
made by acids and 
alkalis 

11 Define term 
contraception and give 
examples 

12 Describe how different 
contraceptive methods 
work 

13 (HT only) Explain how 
hormones are used to 
treat infertility 

14 (HT only) Explain 
negative feedback of 
Adrenaline and 
Thyroxine 

 
Skills:  

- WS: 1.3, 1.4 
- MS: 1d, 2c, 4d 

 
NC Links: 
5.3.1, 5.3.2, 5.3.4, 5.3.5, 5.3.6, 
5.3.7,  
 
 
Topic: Crude Oil and Fuels 
Knowledge:  

1 Recall the elements in 
hydrocarbons and state 
what crude oil is  

2 Recall the general 
formula for Alkanes 

3 Draw the structural 
formula of the first 4 
named Alkanes 

4 Describe the process of 
fractional distillation 

5 State the names and 
uses of the different 
fractions from top to 
bottom of the fractional 
distillation column  

6 State the trends of 
boiling points and 



Knowledge:  
 

1 
State the charge on the 
electron, proton and 
neutron. 

2 
Recall the forces 
between different 
charges. 

3 
Recall the unit of current 
and charge. 

4 Recall a range of 
common circuit symbols.  

5 Describe a current as the 
rate at which charge 
flows through a circuit. 

6 Recall the unit of 
potential difference. 

7 Link potential difference 
and energy. 

8 State that current is 
conserved around a 
series circuit. 

9 Determine the potential 
difference across 
components in a series 
circuit. 

10 State that potential 
difference across each 
branch of parallel circuit 
is equal. 

11 Determine the current in 
the branches of a 
parallel circuit. 

12 Recall the unit of 
resistance. 

13 Explain how resistance 
affects current in a 
circuit. 

14 Recall and apply the 

equation R = V  I. 

15 Draw a circuit to 
measure resistance. 

13 Identify which extraction 
method to use based on 
observations of a metals 
reactivity 

14 Identify a resources as 
non-renewable/Finite. 

15 Describe why it is 
important to recycle 
materials 

 
 
Skills:  
NC Links: 

- the composition of the Earth  

- the structure of the Earth  
- the rock cycle and the 

formation of igneous, 
sedimentary and 
metamorphic rocks 

- Earth as a source of limited 
resources and the efficacy of 
recycling  

- the carbon cycle  
- the composition of the 

atmosphere  

- the production of carbon 
dioxide by human activity 
and the impact on climate.  

- the order of metals and 
carbon in the reactivity 
series 

- the use of carbon in 
obtaining metals from metal 
oxides  

- properties of ceramics, 
polymers and composites 
(qualitative).  

 
Topic:  Waves 2 (Wave Effects, 
Wave Properties) 
Knowledge:  

14 HT   Describe 
Oxidation / Reduction 
in terms of electron 
loss/gain 

15 HT   Recall what 
makes different 
strength of acids 

 
Skills:  

- WS-  
- MS- 2h 

 
NC Links: 
4.1.1, 4.1.2, 4.1.3, 4.1.4 
4.2.1, 4.2.2, 4.2.3, 4.2.4, 4.2.6 
 
 
Topic:  Electrical Circuits 
Knowledge:  

1 Recognise and draw 
circuit symbols e.g 
switch, lamp, fuse, cell, 
battery, voltmeter, 
ammeter, diode, LED, 
resistor, variable, 
resistor, thermistor & 
LDR 

2 Recall the equation that 
shows the relationship 
between charge, current 
and time 

3 State the SI units for 
charge, current and time 

4 Recall the equation that 
shows the relationship 
between voltage, 
current and resistance 

5 State the SI units for 
voltage, current and 
resistance 

6 Describe the factors that 
affect resistance 

viscosity with increasing 
hydrocarbon chain 
length. 

7 State the trends of 
flammability, volatility 
and colour with 
increasing hydrocarbon 
chain length. 

8 State the word 
equations of complete 
combustion and 
incomplete combustion 
highlighting the 
reactants and products 

9 State the chemical tests 
for Carbon dioxide and 
Water and the results for 
positive tests. 

10 State what Cracking is 
and why it is important 

11 State what Alkenes are 
and give some uses 

12 State the chemical test 
for Alkenes 

 
Skills:  

- WS: 1.2, 1.4, 2.4,   
- MS: 1c, 2c,  

 
NC Links: 
7.1.1, 7.1.2, 7.1.3, 7.1.4,  
 
Topic: Chemical Analysis 
Knowledge:  

1 Can identify pure & 
impure substances using 
melting/boiling point 
data 

2 Can define what a 
formulation is and give 
examples 



16 Recall the unit of power. 

17 Recall and apply the 
equation P= IV. 

 
Skills:  
NC Links: 
-  electric current, measured in 

amperes, in circuits, series and 
parallel circuits, currents add 
where branches meet and current 
as flow of charge 

- potential difference, measured in 
volts, battery and bulb ratings; 
resistance, measured in ohms, as 
the ratio of potential difference 
(p.d.) to current 

- differences in resistance between 
conducting and insulating 
components (quantitative). 

- separation of positive or negative 
charges when objects are rubbed 
together: transfer of electrons, 
forces between charged objects 

- the idea of electric field, forces 
acting across the space between 
objects not in contact. 
 

 
Topic: Waves (Sound and Light) 
Knowledge:  

1 Name some sources of 
sound.  
Name materials that 
sound can travel 
through. 
Name something sound 
cannot travel through.  
State that the speed of 
sound through air.  
State the speed of light 
in air. 

1a Describe how a 
loudspeaker works 

1b Describe how a 
microphone works 

2 Describe how water 
waves can used to 
generate electricity 

3 Recall the different 
regions of the 
electromagnetic 
spectrum in order of 
wavelength. 

4a Describe some uses of 
the Electromagnetic 
spectrum  

4b Describe some dangers 
of the Electromagnetic 
spectrum  

5 Define the term 
superpose with waves  

6 Describe the terms 
reflection, refraction, 
absorption and 
transmission using a 
model? 

7 Evaluate models of 
waves (H) 

8 Explain limitations of 
models (H) 

 
 
Skills:  
NC Links: 

- waves on water as 
undulations which travel 
through water with 
transverse motion; these 
waves can be reflected, and 
add or cancel – 
superposition.  

7 Recall the equation that 
shows the relationship 
between energy, charge 
and potential difference 

8 Recognise the Voltage 
(Potential Difference) 
Current graphs of fixed 
resistor, filament lamp 
and diode or LED 

9 Describe the effect of 
changing light intensity 
on the resistance of a 
Light dependent resistor 
LDR 

10 Describe the effect of 
changing temperature 
on the resistance of a 
thermistor 

11 Describe some common 
uses of LDR's and 
Thermistors 

12 Recognise series and 
parallel circuits 

13 Recall patterns of 
voltage and current in 
series and parallel 
circuits 

14 Describe the total 
resistance of 
components in both 
series and parallel 
circuits 

 
 
Skills:  

- WS- 1.2, 1.4,  
- MS-1c, 3b, 3c, 3d, 4c, 4d, 

4e,  
 
NC Links: 
2.1.1, 2.1.2, 2.1.3, 2.1.4,  
2.2, 

3 Can separate a mixture 
by chromatography and 
explain how it works 

4 Can interpret a 
chromatogram and 
calculate Rf values 

5 Suggest how 
chromatography can be 
used to distinguish pure 
from impure substances 

6 Recall the test to show a 
gas is hydrogen 

7 Recall the test to show a 
gas is oxygen 

8 Recall the test to show a 
gas is carbon dioxide 

9 Recall the test to show a 
gas is chlorine 

 
Skills:  

- WS: 1.4, 2.2, 3.1, 3.2, 
3.3, 4.1 

- MS: 1a, 1c, 2a, 3a, 3c 
 

NC Links: 
8.1.1, 8.1.2, 8.1.3,  
8.2.1, 8.2.2, 8.2.3, 8.2.4 
 
Topic: Forces and Motion 
Knowledge:  

1 Recall and apply 
equation that links Force 
mass and acceleration 
including SI units 

2 Describe the relationship 
between Force and 
acceleration 

3 Describe the relationship 
between mass and 
acceleration 

4 (HT only) Define Inertial 
mass 



2 How does the sound 
energy travel from one 
place to another. 
Recall the equation that 
relates distance, speed 
and time. 
Describe a method of 
calculating the speed of 
sound in air 
Explain why a sound can 
travel cannot travel 
through a vacuum. 

3 Identify and define the 
features of a transverse 
wave.  e.g Amplitude,  
Frequency and 
Wavelength 

4 Predict the type of a 
sound based on 
Oscilloscope wave 
pattern 

5 Recall the equation for 
calculating wave speed 

6 Describe the method for 
finding wave speed of 
standing waves and 
water waves and 
applying the wave speed 
equation. 

7 Identify the key parts of 
the human ear. 

8 Describe the function of 
parts of the ear and 
relate to hearing 
problems. 

9 Recall some key 
properties of light. 

10 Define Specular and 
Diffuse Reflection. 

11 Label a ray diagram of 
reflection. 

- pressure waves transferring 
energy; use for cleaning and 
physiotherapy by ultra-
sound; waves transferring 
information for conversion to 
electrical signals by 
microphone.  

- the similarities and 
differences between light 
waves and waves in matter  

- light waves travelling through 
a vacuum; speed of light  

- light transferring energy from 
source to absorber leading 
to chemical and electrical 
effects; photo-sensitive 
material in the retina and in 
cameras  

 

 
 
 
 
 
 
 
 

 
 
 
 
 

5 Recall Newton’s Second 
Law 

6 Recall Newton’s Third 
Law 

7 State the components 
that make up the overall 
stopping distance 

8 State the relationship 
between the increasing 
speed and overall 
stopping distance 

9 State factors that affect 
the thinking distance 
and reaction time 

10 State factors that affect 
the braking distance  

11 (HT Only)State the 
dangers caused by large 
decelerations 

12 (HT Only)Describe the 
energy transfers that 
happen in a vehicles 
braking system  

13 (HT Only) Estimate 
forces involved in the 
deceleration of road 
vehicles in typical 
situations on a public 
road 

14 (HT Only) Recall and 
apply the formula p=mv 
including SI units 

15 (HT Only) Define the 
conservation of 
momentum 

 
 
Skills:  

- WS: 1.2, 1.5, 2.2 
- MS: 1a, 1c, 1d, 1e, 2c, 2f, 

2g, 2h, 3a, 3b, 3c, 4a, 4b, 
4c,  



12 Define Refraction. 

13 Describe the effect of 
light passing through 
Glass blocks, Water and 
different lenses. 

14 Describe the functions of 
the main parts of the 
eye. 

15 Describe how we 
perceive colour and the 
effects of mixing 
coloured light. 

 
 
Skills:  

NC Links: 
-  frequencies of sound waves, 

measured in hertz (Hz); echoes, 
reflection and absorption of sound 

- sound needs a medium to travel, 
the speed of sound in air, in water, 
in solids 

- sound produced by vibrations of 
objects, in loudspeakers, detected 
by their effects on microphone 
diaphragm and the ear drum; 
sound waves are longitudinal 

- auditory range of humans and 
animals 

- pressure waves transferring 
energy; use for cleaning and 
physiotherapy by ultra-sound; 
waves transferring information for 
conversion to electrical signals by 
microphone 

- the similarities and differences 
between light waves and waves in 
matter  

- light waves travelling through a 
vacuum; speed of light 

- the transmission of light through 
materials: absorption, diffuse 

 
NC Links: 
5.1.3,  
5.3 
5.6.2.1, 5.6.2.2,  
5.6.3.1, 5.6.3.2, 5.6.3.3, 5.6.3.4,  
5.7.1, 5.7.2,  
 
 



 

 

scattering and specular reflection 
at a surface  

- use of ray model to explain imaging 
in mirrors, the pinhole camera, the 
refraction of light and action of 
convex lens in focusing 
(qualitative); the human eye 

- light transferring energy from 
source to absorber leading to 
chemical and electrical effects; 
photo-sensitive material in the 
retina and in cameras 

- colours and the different 
frequencies of light, white light and 
prisms (qualitative only); 
differential colour effects in 
absorption and diffuse reflection. 
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