
              

Year group: 12  
Subject: Biology A level (Edexcel Biology B) Topic 1  

Content 
 
What will I learn? 
What do I need to 
know? 

I will learn about: 
Biological molecules 
I will know that: 
Organic and inorganic molecules and ions are fundamental to the structure and physiology of living organisms. The role of monomers in the 
synthesis of polymers and how the structure and properties of these relate to their functions are considered. 
Key terms: 
Polar molecules 
Polymers 
Condensation reaction 
Hydrolysis 
Enzyme inhibitors 
Genetic code 
  

Skills/applications 
 
What will I learn to 
do? 

I will learn (how) to: 
Carry out techniques or procedures methodically, in sequence and in combination, identifying practical issues and making adjustments when 

necessary. 

Obtains accurate, precise and sufficient data for experimental and investigative procedures and records this methodically using appropriate 

units and conventions.  

  

Key questions that 
I will have to 
consider in the 
unit. 

How does the chemistry of water affect its properties? 
How does the structure of complex polysaccharides relate to their functions as storage molecules and structural compounds?  
What is the role of lipids in the cell membrane? 
What is the significance of the primary, secondary, tertiary, quaternary structures of proteins? 
How does the DNA code work? 
How do temperature, pH, enzyme and substrate concentration affect the rate of enzyme activity? 
How are enzymes affected by competitive, non-competitive and end of product inhibition? 
 

How will my 
learning be 
assessed? 

Written test 
 
CORE PRACTICAL 1: Investigate a factor affecting the initial rate of an enzyme controlled reaction 
 

How does this help 
with my 
understanding 

Literacy: Record procedures methodically using appropriate units and conventions.  Report information relevant to practical investigations.  
 



beyond the 
subject? 
literacy/ 
numeracy/ SMSC 
education 
(Spiritual, moral, 
social, cultural/ 
HEROs/ Careers 
awareness 
capabilities  

Numeracy: Opportunities for developing mathematical skills within this topic include: translating information between graphical, numerical and 
algebraic forms; plotting variables from experimental data; understanding that y = mx + c represents a linear relationship; determining the 
intercept of a graph; calculating rate of change from a graph showing a linear relationship; determining the intercept of a graph; drawing and 
using the slope of a tangent to a curve as a measure of rate of change. 
 
Careers:  
Biochemist 
Crystallographer 
Biotechnologist 
Genomic counsellor 
Science technician 
Dietitian 
 

How does this link 
to learning I have 
done before or am 
going to experience 
later? 

GCSE Topic 4.2 Organisation  
GCSE Topic 4.6 Inheritance, variation and evolution 

What can I do at 
home (with my 
family) to develop 
my understanding 
further? 

https://catalyst-magazine.org/ 
https://www.newscientist.com/    
https://www.biosnip.net/ 
https://nature.com/  
https://www.physicsandmathstutor.com/biology-revision/a-level-edexcel-b/ 
https://mathsmadeeasy.co.uk/a-level-biology-revision/ 
 
 

 

https://catalyst-magazine.org/
https://www.newscientist.com/
https://www.biosnip.net/
https://www.physicsandmathstutor.com/biology-revision/a-level-edexcel-b/


              

Year group: 12  
Subject: Biology A level (Edexcel Biology B) Topic 2  

Content 
 
What will I learn? 
What do I need to 
know? 

I will learn about: 
Cells and viruses 
I will know that: 
This topic considers the ultrastructure of prokaryotes, eukaryotes and viruses. Details of the types of nuclear division are included and how these 
are involved in animal and plant reproduction.  
Key terms: 
Magnification 
Resolution 
Prokaryotes  
Eukaryotes 
Lysogeny 
Mitosis 
Clones 
Gametogenesis 
Fertilisation 
Blastocyst 
Pluripotent 
 

Skills/applications 
 
What will I learn to 
do? 

I will learn (how) to: 
Select appropriate equipment and measurement strategies in order to ensure suitably accurate results. 
Use appropriate safety equipment and approaches to minimise risks with minimal prompting. 
Obtains accurate, precise and sufficient data for experimental and investigative procedures and records this methodically using appropriate units 
and conventions.   
 

Key questions that 
I will have to 
consider in the 
unit. 

What are the main differences in structure between animal, plant cells and bacteria? 
How do viruses differ from all other living organisms? 
How is the cell cycle regulated? 
What is the role of meiosis in the production of haploid gametes? 
How does fertilisation in mammals and plants work? 
How are mutations a source of variation? 
 



How will my 
learning be 
assessed? 

Written test 
 
CORE PRACTICAL 2: Use of the light microscope, including simple stage and eyepiece micrometers and drawing small numbers of cells from a 
specialised tissue. 
CORE PRACTICAL 3: Make a temporary squash preparation of a root tip to show stages of mitosis in the meristem under the light microscope. 
CORE PRACTICAL 4: Investigate the effect of sucrose concentrations on pollen tube growth or germination. 
 

How does this help 
with my 
understanding 
beyond the 
subject? 
literacy/ 
numeracy/ SMSC 
education 
(Spiritual, moral, 
social, cultural/ 
HEROs/ Careers 
awareness 
capabilities  

Literacy: Record procedures methodically using appropriate units and conventions.  Information are sourced and cited demonstrating that 

research has taken place, supporting planning and conclusions. 
 
Numeracy: Opportunities for developing mathematical skills within this topic include: recognising and using expressions in decimal and standard 
form; making order of magnitude calculations; changing the subject of an equation; plotting two variables from experimental or other data. 
 
Careers:  
Microbiologist 
Scientific laboratory technician 
Horticulturist 
Botanist 
Virologist 
Microscopist 
 

How does this link 
to learning I have 
done before or am 
going to experience 
later? 

GCSE Topic 4.1 Cell biology 
GCSE Topic 4.3 Infection and response 
GCSE Topic 4.6 Inheritance, variation and reproduction 

What can I do at 
home (with my 
family) to develop 
my understanding 
further? 

https://www.newscientist.com/    
https://www.biosnip.net/ 
https://nature.com/  
https://www.physicsandmathstutor.com/biology-revision/a-level-edexcel-b/ 
https://mathsmadeeasy.co.uk/a-level-biology-revision/ 
 

 

https://www.newscientist.com/
https://www.biosnip.net/
https://www.physicsandmathstutor.com/biology-revision/a-level-edexcel-b/


Year group: 12  
Subject: Biology A level (Edexcel Biology B) Topic 3  

Content 
 
What will I learn? 
What do I need to 
know? 

I will learn about: 
Classification and Biodiversity 
I will know that: 
It considers the evidence used in the development of models for the classification of organisms. It also considers the limitations of these models. 
The topic includes the principles underlying natural selection and how this can lead to speciation. 
 
Key terms: 
Classification 
Natural selection 
Biodiversity 
Speciation 
Conservation 

Skills/applications 
 
What will I learn to 
do? 

I will learn (how) to: 
Mathematical skills 
Evaluating scientific evidence to support scientific models 

Key questions that 
I will have to 
consider in the 
unit. 

How do organisms synthesis ATP?  
How are the processes of aerobic and anaerobic respiration different?  
What are action and absorption spectra?  
How do plants synthesise glucose using light? 
What factors limit the rate of photosynthesis?  
 

How will my 
learning be 
assessed? 

Written test 
 
 

How does this help 
with my 
understanding 
beyond the 
subject? 
literacy/ 
numeracy/ SMSC 
education 
(Spiritual, moral, 
social, cultural/ 

Literacy: Researches, references and reports information relevant to practical investigations. Comment on experimental design and evaluate 
scientific methods. 
 
Numeracy: Opportunities for developing mathematical skills within this topic include the principles of sampling as applied to scientific data, and 
assessment of species diversity using a formula to calculate an index of diversity. 
 
Careers:  
Ecologist 
Conservationist 
Environmental planner 



HEROs/ Careers 
awareness 
capabilities  

Zookeeper 
Marine biologist 
Museum curator 

How does this link 
to learning I have 
done before or am 
going to experience 
later? 

GCSE Topic 6 Inheritance, variation and evolution  
GCSE Topic 7 Ecology 

What can I do at 
home (with my 
family) to develop 
my understanding 
further? 

 
https://www.gresham.ac.uk/ Online public lectures about various subjects 
https://www.newscientist.com/    
https://www.biosnip.net/  Free weekly Biology newsletter  
 

 

https://www.gresham.ac.uk/
https://www.newscientist.com/
https://www.biosnip.net/


Year group: 12  
Subject: Biology A level (Edexcel Biology B) Topic 4  

Content 
 
What will I learn? 
What do I need to 
know? 

I will learn about: 
Exchange and transport 
I will know that: 
It considers the requirements for transport mechanisms in cells and mass flow systems in organisms. The roles of the components of the 
mammalian circulatory system and the vascular system in plants are studied. 

 
Key terms: 
Surface area to volume ratio 
Diffusion 
Gas exchange  
Atherosclerosis 
Haemoglobin 
Tissue fluid 
Transpiration 

Skills/applications 
 
What will I learn to 
do? 

I will learn (how) to: 
Investigate the effect of temperature on beetroot membrane permeability. 
Determine the water potential of plant cells. 
Dissect an insect to show the structure of the gas exchange system, taking into account the safe and ethical use of organisms. 

Key questions that 
I will have to 
consider in the 
unit. 

How does the properties of the cell surface membrane in organisms enable substances to be transported, with reference to osmosis, diffusion, 
facilitated diffusion and active transport?  
How are insects, fish, mammals and plants adapted for gas exchange? 
How is the mammalian heart structure related to its function? 
What are the key roles of the components of blood, e.g. clotting and transport of key substances? 
How does atherosclerosis develop and what are the key risk factors? 
How does the structure of haemoglobin relate to its role in the transport of respiratory gases? 
How is tissue fluid formed? 
How are substances transported in plants?  

How will my 
learning be 
assessed? 

Written test 
CORE PRACTICAL 5: Investigate the effect of temperature on beetroot membrane permeability. 
CORE PRACTICAL 6: Determine the water potential of plant cells. 
CORE PRACTICAL 7: Dissect an insect to show the structure of the gas exchange system, taking into account the safe and ethical use of organisms. 
CORE PRACTIAL 8: Investigate factors affecting water uptake by plant shoots using a potometer. 

How does this help 
with my 
understanding 

Literacy: Researches, references and reports information relevant to practical investigations. Comment on experimental design and evaluate 
scientific methods. 
 



beyond the 
subject? 
literacy/ 
numeracy/ SMSC 
education 
(Spiritual, moral, 
social, cultural/ 
HEROs/ Careers 
awareness 
capabilities  

Numeracy: Opportunities for developing mathematical skills within this topic include:  

recognising and making use of appropriate units in calculations; recognising and using expressions in decimal and standard form; using ratios, 
fractions and percentages; finding arithmetic means; solving algebraic equations; translating information between graphical, numerical and 
algebraic forms; plotting variables from experimental data; understanding that y = mx + c represents a linear relationship; determining the 
intercept of a graph; calculating rate of change from a graph showing a linear relationship; calculating the circumferences, surface areas and 
volumes of regular shapes. 
 
Careers:  
Cardiologist 
Botanist 
Paramedic 
Zoologist 
Molecular and cellular biologist 
Marine biologist 

How does this link 
to learning I have 
done before or am 
going to experience 
later? 

GCSE Topic 1  
GCSE Topic 2 

What can I do at 
home (with my 
family) to develop 
my understanding 
further? 

https://www.gresham.ac.uk/ - Online public lectures about various subjects 
https://www.newscientist.com/    
https://www.biosnip.net/ - Free weekly Biology newsletter  
https://www.youtube.com/channel/UC9J8xYJ7GyKl1VU1RMRXGIw - British Heart Foundation – video resources focussing on heart conditions 
and treatment.  
https://www.saps.org.uk/ - educational resources relating to plant sciences 

 

https://www.gresham.ac.uk/
https://www.newscientist.com/
https://www.biosnip.net/
https://www.youtube.com/channel/UC9J8xYJ7GyKl1VU1RMRXGIw
https://www.saps.org.uk/


              

Year group: 12  
Subject: Biology A level (Edexcel Biology B) Topic 5  

Content 
 
What will I learn? 
What do I need to 
know? 

I will learn about: 
Energy for biological processes 
I will know that: 
It considers the sources of energy in living organisms and how energy transfers take place. Details of the stages in respiration and photosynthesis, 
the roles of co-enzymes and electrons along with the uses of intermediates are included. 
 
Key terms: 
Glycolysis 
Oxidative phosphorylation 
Pyruvate 
Photophosphorylation 
Thylakoid membranes 
Chemiosmosis 
  

Skills/applications 
 
What will I learn to 
do? 

I will learn (how) to: 
Identify photosynthetic pigments using thin layer chromatography  
Investigate the factors that affect rates of respiration using a respirometer  
Investigate the factors that affect rates of photosynthesis.  
  

Key questions that 
I will have to 
consider in the 
unit. 

How do organisms synthesis ATP?  
How are the processes of aerobic and anaerobic respiration different?  
What are action and absorption spectra?  
How do plants synthesise glucose using light? 
What factors limit the rate of photosynthesis?  
 

How will my 
learning be 
assessed? 

Written test 
 
CORE PRACTICAL 9: Investigate factors affecting the rate of aerobic or anaerobic respiration using a respirometer, taking into account the safe 
and ethical use of organisms. 
CORE PRACTICAL 10: Investigate the effects of different wavelengths of light on the rate of photosynthesis. 
CORE PRACTICAL 11: Investigate the presence of different chloroplast pigments using chromatography. 
 



How does this help 
with my 
understanding 
beyond the 
subject? 
literacy/ 
numeracy/ SMSC 
education 
(Spiritual, moral, 
social, cultural/ 
HEROs/ Careers 
awareness 
capabilities  

Literacy: Researches, references and reports information relevant to practical investigations. Comment on experimental design and evaluate 
scientific methods. 
 
Numeracy: Opportunities for developing mathematical skills within this topic include: translating information between graphical, numerical and 
algebraic forms; plotting variables from experimental data; understanding that y = mx + c represents a linear relationship; determining the 
intercept of a graph; calculating rate of change from a graph showing a linear relationship; determining the intercept of a graph; drawing and 
using the slope of a tangent to a curve as a measure of rate of change. 
 
Careers:  
Botanist 
Horticulture 
Agronomist 
Plant genetics 
Ecologist 
 

How does this link 
to learning I have 
done before or am 
going to experience 
later? 

GCSE Topic 4 Bioenergetics  

What can I do at 
home (with my 
family) to develop 
my understanding 
further? 

 
https://www.gresham.ac.uk/ Online public lectures about various subjects 
https://www.newscientist.com/    
https://www.biosnip.net/  Free weekly Biology newsletter  
 

 

https://www.gresham.ac.uk/
https://www.newscientist.com/
https://www.biosnip.net/


Year group: 12  
Subject: Biology A level (Edexcel Biology B) Topic 6 

Content 
 
What will I learn? 
What do I need to 
know? 

I will learn about: 
Microbiology and pathogens 
I will know that: 
Some microorganisms act as pathogens.  
The human body responds to infection.  
Microbial techniques are used in the isolation of bacteria and the investigation of the factors that affect their rate of growth. 
 
Key terms: 
Turbidity 
Exponential growth 
Exotoxin 
Endotoxin 
Pathogenic effect 
Cell mediated response 
Humoral response 

Skills/applications 
 
What will I learn to 
do? 

I will learn (how) to: 
Work with microorganisms safely in a school laboratory 
Calculate bacterial growth using direct and indirect methods. 
 

Key questions that 
I will have to 
consider in the 
unit. 

How do bacterial populations grow? 
How do bacterial, viral fungal and protist pathogens infect and affect host organisms? 
How do antibiotics work? 
How does antibiotic resistance arise and how can it be controlled?  
How does the human immune system work?  
 

How will my 
learning be 
assessed? 

Written test 
CORE PRACTICAL 12: Investigate the rate of growth of bacteria in liquid culture taking into account the safe and ethical use of organisms. CORE 
CORE PRACTICAL 13: Isolate individual species from a mixed culture of bacteria using streak plating taking into account the safe and ethical use of 
organisms. 
 

How does this help 
with my 
understanding 
beyond the 
subject? 

Literacy: use online and offline research skills including websites, textbooks and other printed scientific sources of information. 
                cite sources of information correctly.  
Numeracy:  
finding and using power, exponential and logarithmic functions; using an appropriate number of significant figures; finding arithmetic means; 
using logarithms in relation to quantities that range over several orders of magnitude; translating information between graphical, numerical and 



literacy/ 
numeracy/ SMSC 
education 
(Spiritual, moral, 
social, cultural/ 
HEROs/ Careers 
awareness 
capabilities  

algebraic forms; plotting two variables from experimental data; determining the intercept of a graph; drawing and using the slope of a tangent to 
a curve as a measure of rate of change. 
SMSC: The social, economic and ethical implications of the methods of treatment and control of the spread of infection are discussed. 
             Ethical issues surrounding the safe use of microorgansims.  
             Understand the potential issues in populations where a proportion choose not to vaccinate. 
Careers:  
Microbiologist 
Epidemiologist 
Medicine 
Nursing 
Pharmacist 

How does this link 
to learning I have 
done before or am 
going to experience 
later? 

GCSE Topic 1 Cells  
GCSE Topic 3 infection and response  

What can I do at 
home (with my 
family) to develop 
my understanding 
further? 

 
https://www.gresham.ac.uk/ Online public lectures about various subjects 
https://www.newscientist.com/    
https://www.biosnip.net/  Free weekly Biology newsletter  
 

 

https://www.gresham.ac.uk/
https://www.newscientist.com/
https://www.biosnip.net/


Year group: 12  
Subject: Biology A level (Edexcel Biology B) Topic 7 

Content 
 
What will I learn? 
What do I need to 
know? 

I will learn about: The involvement of nucleic acids and proteins in gene expression. Epigenetics, the use of stem cells and how these are 
contributing to medical advances.  
I will know that: 
PCR can be used to amplify DNA samples, and how these samples can be used. 
Transcription factors can regulate gene expression 
Epigenetic modification is important in ensuring cell differentiation. 
Pluripotent stem cells from embryos provide opportunities to develop new medical advances 
Epigenetic modifications can result in totipotent stem cells in the embryo developing into pluripotent cells in the blastocyst and finally into fully 
differentiated somatic cells. 
Recombinant DNA can be inserted into other cells. 
Key terms: 
Polymerase chain reaction 
Epigenetics 
Histone 
Pluripotent 
Totipotent 
Transgenic 
 

Skills/applications 
 
What will I learn to 
do? 

I will learn (how) to: 
Explain the process of PCR and how it can be used. 
Explain how DNA sequencing can be used to predict the amino acid sequence of proteins. 
Describe how transcription can be controlled in cells.  

Key questions that 
I will have to 
consider in the 
unit. 

How does PCR work? 
How can DNA sequencing be used to manage disease? 
What is DNA profiling and how is it carried out? 
What is epigenetics? 
How could stem cells be used therapeutically?  
How can genes be modified and what are the applications of this process?  
 

How will my 
learning be 
assessed? 

Written test 
 

How does this help 
with my 
understanding 

Literacy: Considering different views and analysing information about gene technology and its impact.  
Numeracy: Translate information between graphical, numerical and algebraic forms e.g. analysing DNA profiles. 



beyond the 
subject? 
literacy/ 
numeracy/ SMSC 
education 
(Spiritual, moral, 
social, cultural/ 
HEROs/ Careers 
awareness 
capabilities  

SMSC: The ethical implications of the use of gene technology in scientific developments are discussed including use of genetic modification of 
major commercial crops. 
Pluripotent stem cells from embryos provide opportunities to develop new medical advances although there are ethical considerations. 
Careers:  

• Clinical laboratory scientist. 

• Genetic counsellor. 

• Research scientist. 

• Pharmacologist. 

• Forensic scientist. 

 

How does this link 
to learning I have 
done before or am 
going to experience 
later? 

 GCSE Topic 5 Inheritance and evolution 
A level Biology Topic 1 Structure of DNA, genetic code, DNA replication, enzymes. 
A level Biology Topic 2 Ultrastructure of eukaryotic cells, mitosis. 
 A level Biology Topic 3 Gel electrophoresis 

What can I do at 
home (with my 
family) to develop 
my understanding 
further? 

 
https://www.gresham.ac.uk/ Online public lectures about various subjects 
https://www.newscientist.com/    
https://www.biosnip.net/  Free weekly Biology newsletter  
 

 

https://www.gresham.ac.uk/
https://www.newscientist.com/
https://www.biosnip.net/

