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Why this subject is important:  
A Level Biology explores the theories and principles involved in living systems, in all their 
intricate beauty.  Topics you will learn about include: lifestyle, transport, genes and health, 
development, plants and the environment, the natural environment and species survival, 
energy, exercise and co-ordination, as well as practical biology and research skills.  By the 
end of the course you will know about the principles of genetics, molecules, taxonomy, 
natural selection, evolutionary theory, global warming, bacteria and viruses. 
You will gain an understanding of how society makes decisions about scientific issues, as 
well some of the ways in which the scientific community contributes to the success of the 
economy and society. 
A Level Biology provides a solid grounding in analytical thinking, writing reports and clear 
communication – all of which are useful life skills. You will undertake lab and field 
experiments which underpin the theoretical study; they also hone your teamwork and 
practical abilities. 
 
What you will learn over the course of this year 
 

 Unit 
name 

Knowledge 
 

Skills and 
understandin

g 
 

Attitudes and 
attributes 

Year 13 Energy and 
Ecosystems 

Life depends on continuous 
transfers of energy. 
In photosynthesis, light is absorbed 
by chlorophyll and this is linked to 
the production of ATP. 
In respiration, various substances 
are used as respiratory substrates. 
The hydrolysis of these respiratory 
substrates is linked to the 
production of ATP. 
In both respiration and 
photosynthesis, ATP production 
occurs when protons diffuse down 
an electrochemical gradient 
through molecules of the enzyme 
ATP synthase, embedded in the 
membranes of cellular organelles. 
The process of photosynthesis is 
common in all photoautotrophic 
organisms and the process of 
respiration is common in all 
organisms, providing indirect 
evidence for evolution. 
In communities, the biological 
molecules produced by 
photosynthesis are consumed by 
other organisms, including animals, 
bacteria and fungi. Some of these 
are used as respiratory substrates 
by these consumers. 
 

AT a  
Use appropriate 
apparatus to 
record a range of 
quantitative 
measurements 
(to include 
mass, time, 
volume, 
temperature, 
length and 
pH) 
 
AT b 
Use appropriate 
instrumentation 
to record 
quantitative 
measurements, 
such as a 
colorimeter or 
photometer 
 
 
 
 
 
 
 
 
 
AT c 

● Enjoy problem 
solving 

● Creative thinker 
● Meticulous 

attention to detail 
● Determined 
● Organised 
● Patient 
● Resilient 
● Passionate about 

Biology 
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Photosynthesis and respiration are 
not 100% efficient. The transfer of 
biomass and its stored chemical 
energy in a community from one 
organism to a consumer is also not 
100% efficient. 
 

Use laboratory 
glassware 
apparatus for a 
variety of 
experimental 
techniques 
including serial 
dilutions 
 
AT d 
Use of light 
microscope at 
high power and 
low power, 
including use of a 
reticule 
 
AT e 
Produce scientific 
drawing from 
observation with 
annotations 
 
 
 
AT f 
Use qualitative 
reagents to 
identify biological 
molecules 
 
AT g 
Separate 
biological 
compounds using 
thin layer/paper 
chromatography 
or electrophoresis 
 
AT h 
Safely and 
ethically use 
organisms to 
measure 
plant or animal 
responses 
 
AT i 
Use 
microbiological 
aseptic 
techniques, 
including the use 
of agar 
plates and broth 
AT j 

 Organisms 
respond to 
changes in 
their 
internal 
and 
external 
environ-me
nts  

A stimulus is a change in the 
internal or external environment. A 
receptor detects a stimulus. A 
coordinator formulates a suitable 
response to a stimulus. An effector 
produces a response. 
Receptors are specific to one type 
of stimulus. 
Nerve cells pass electrical impulses 
along their length. A nerve impulse 
is specific to a target cell only 
because it releases a chemical 
messenger directly onto it, 
producing a response that is 
usually rapid, short-lived and 
localised. 
In contrast, mammalian hormones 
stimulate their target cells via the 
blood system. They are specific to 
the tertiary structure of receptors 
on their target cells and produce 
responses that are usually slow, 
long-lasting and widespread. 
Plants control their response using 
hormone-like growth substances 
 

 Genetics, 
population, 
evolution 
and 
ecosystems  
 

The theory of evolution underpins 
modern Biology. All new species 
arise from an existing species. This 
results in different species sharing 
a common ancestry, as represented 
in phylogenetic classification. 
Common ancestry can explain the 
similarities between all living 
organisms, such as common 
chemistry (eg all proteins made 
from the same 20 or so amino 
acids), physiological pathways (eg 
anaerobic respiration), cell 
structure, DNA as the genetic 
material and a ‘universal’ genetic 
code. 

The individuals of a species share 
the same genes but (usually) 
different combinations of alleles of 
these genes. An individual inherits 
alleles from their parent or parents. 
A species exists as one or more 
populations. There is variation in 
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the phenotypes of organisms in a 
population, due to genetic and 
environmental factors. Two forces 
affect genetic variation in 
populations: genetic drift and 
natural selection. Genetic drift can 
cause changes in allele frequency 
in small populations. Natural 
selection occurs when alleles that 
enhance the fitness of the 
individuals that carry them rise in 
frequency. A change in the allele 
frequency of a population is 
evolution. 
If a population becomes isolated 
from other populations of the same 
species, there will be no gene flow 
between the isolated population 
and the others. This may lead to 
the accumulation of genetic 
differences in the isolated 
population, compared with the 
other populations. These 
differences may ultimately lead to 
organisms in the isolated 
population becoming unable to 
breed and produce fertile offspring 
with organisms from the other 
populations. This reproductive 
isolation means that a new species 
has evolved. 
Populations of different species live 
in communities. Competition occurs 
within and between these 
populations for the means of 
survival. Within a single 
community, one population is 
affected by other populations, the 
biotic factors, in its environment. 
Populations within communities are 
also affected by, and in turn affect, 
the abiotic (physicochemical) 
factors in an ecosystem 

Safely use 
instruments 
for dissection of 
an animal organ, 
or 
plant organ 
 
AT k 
Use sampling 
techniques in 
fieldwork 
 
AT l 
Use ICT such as 
computer 
modelling, or 
data logger to 
collect 
data, or use 
software to 
process data 
 
 

 The control 
of gene 
expression  
 

Cells are able to control their 
metabolic activities by regulating 
the transcription and translation of 
their genome. Although the cells 
within an organism carry the 
same coded genetic information, 
they translate only part of it. In 
multicellular organisms, this control 
of translation enables cells to have 
specialised functions, forming 
tissues and organs. 
There are many factors that control 
the expression of genes and, thus, 
the phenotype of organisms. Some 
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are external, environmental factors, 
others are internal factors. The 
expression of genes is not as 
simple as once thought, with 
epigenetic regulation of 
transcription being increasingly 
recognised as important. 
Humans are learning how to 
control the expression of genes by 
altering the epigenome, and how to 
alter genomes and proteomes of 
organisms. This has many medical 
and technological applications. 
Consideration of cellular control 
mechanisms underpins the content 
of this section. Students who have 
studied it should develop an 
understanding of the ways in which 
organisms and cells control their 
activities. This should lead to an 
appreciation of common ailments 
resulting from a breakdown of 
these control mechanisms and the 
use of DNA technology in the 
diagnosis and treatment of human 
diseases. 
 

 
How you will be assessed 
Paper 1  
You will be tested on any topics from 1-4, including practical skills.  
You will sit a written exam of 2 hours which is worth 91 marks.  
Paper 2 
You will be tested on any topics from 5-8, including practical skills.  
You will sit a written exam of 2 hours which is worth 91 marks. 
Paper 3  
You will be tested on any topics from 1-8, including practical skills.  
You will sit a written exam of 2 hours which is worth 78 marks.  
  
 

r 

 
 
 
 
 
How parents/carers can help 
Ensure students have a quiet place to study and make sure students are going over 
previous work continuously. Parents can test students on key knowledge. 
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Who to contact if you have a query  
 

NAME POSITION EMAIL ADDRESS TELEPHONE 
Shalika Lewis  Team Leader: Science shalika.lewis@lilianbaylis.com 020 7091 9500 
 

 

 

 


