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3.1.1 Explain that all living things have a similar biochemical basis? 
  

 Explain that monomers are smaller units from which larger molecules are made? 
  

 
Name examples of monomers – for example, monosaccharides, amino acids, and 

nucleotides? 

  

 Describe how a condensation reaction joins two molecules together? 
  

 
Describe how a condensation reaction between two monosaccharides forms a glycosidic 

bond? 

  

 Explain how triglycerides and phospholipids are two groups of lipid? 
  

 
Describe how a condensation reaction between glycerol and a fatty acid (RCOOH) forms 

an ester bond?  

  

 Describe and conduct the emulsion test for lipids?  
  

 Describe the properties of water 
  

 Describe the effects of the factors on the rate of enzyme-controlled reactions? 
  

3.2.1.1 Describe the structure of eukaryotic and prokaryotic cells? 
  

 

Explain that eukaryotic cells become specialised for specific functions in complex 

multicellular organisms? 

  

 
Describe how prokaryotic cells differ from eukaryotic cells?   

 Use the formula: magnification = size of image size of real object? 
  

 
The principles and limitations of optical microscopes, transmission electron microscopes 

and scanning electron microscopes. 

  

 Explain the difference between magnification and resolution?  
  



 

Describe the arrangement and movement of phospholipids, proteins, glycoproteins and 

glycolipids in the fluid-mosaic model of membrane structure? 

  

 

The behaviour of chromosomes during interphase, prophase, metaphase, anaphase and 

telophase of mitosis. The role of spindle fibres attached to centromeres in the 

separation of chromatids.  

  

 Understanding the detail of the cell cycle 
  

 
Being non-living, viruses do not undergo cell division. Following injection of their nucleic 

acid, the infected host cell replicates the virus particles.  

  

 
The basic structure of all cell membranes, including cell-surface membranes and the 

membranes around the cell organelles of eukaryotes, is the same.  

  

 
The arrangement and any movement of phospholipids, proteins, glycoproteins and 

glycolipids in the fluid-mosaic model of membrane structure.  

  

 

Cells may be adapted for rapid transport across their internal or external membranes by 

an increase in surface area of, or by an increase in the number of protein channels and 

carrier molecules in, their membranes.  

  

 

LEARNING TOOLS 

Skill opportunities 

Students could use, and interpret the results of, qualitative tests for reducing 

sugars, non-reducing sugars and starch.  

Students could use chromatography, with known standard solutions, to 

separate a mixture of monosaccharides and identify their components.  

Students could use, and interpret the results of, the emulsion test for lipids. 

Students could use, and interpret the results of, a biuret test for proteins.  

Students could use chromatography with known standard solutions, to 

separate a mixture of amino acids and identify their components. 

Students could use iodine in potassium iodide solution to identify starch 

grains in plant cells.  

Calculation of a mitotic index.  

EVERYBODY READS… IN SCIENCE! 
KEY WORDS Glycosidic Emulstion Monosaccahride Peptide Cells 

Microscopes Enzymes Proteins Magnification Resolution 

Required 

practicals 

Required Practical 1 : Enzymes 

Required Practical 2 : Root tip Squash  
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3.2.4   
Describe how each type of cell has specific molecules on its surface that identify it? 

  

 
Describe the effect of antigen variability on disease and disease prevention? 

  

 

Explain the phagocytosis of pathogens and subsequent destruction of ingested 

pathogens by lysozymes? 

  

 
Describe the response of T lymphocytes to a foreign antigen (the cellular response)? 

  

 The role of antigen-presenting cells in the cellular response  
  

 
The role of helper T cells (TH cells) in stimulating cytotoxic T cells (TC cells), B cells and 

phagocytes. The role of other T cells is not required.  

  

 
The response of B lymphocytes to a foreign antigen, clonal selection and the release of 

monoclonal antibodies (the humoral response).  

  

 Explain how antibodies are used in the ELISA test? 
  

 Discuss ethical issues associated with the use of vaccines and monoclonal antibodies? 
  

3.3.1 
Describe the relationship between the size of an organism or structure and its surface 

area to volume ratio? 

  

 Describe adaptations of gas exchange surfaces, shown by gas exchange? 
  

 
Describe the gross structure of the human gas exchange system in terms of the alveoli, 

bronchioles, bronchi, trachea and lungs? 

  

 
Interpret data relating to the effects of pollution and smoking on the incidence of lung 

disease?  

  

 

Explain how large biological molecules are hydrolysed to smaller molecules that can be 

absorbed across cell membranes, during digestion? 

  



 

Describe the mechanism of breathing, including the role of the diaphragm and the 

antagonistic interaction between the external and internal intercostal muscles in 

bringing about pressure changes in the thoracic cavity? 

  

 

Explain the structural and functional compromises between the opposing needs for 

efficient gas exchange and the limitation of water loss shown by terrestrial insects and 

xerophytic plants? 

  

 

Digestion in mammals of:  

 carbohydrates by amylases and membrane-bound disaccharidases  

 lipids by lipase, including the action of bile salts  

 proteins by endopeptidases, exopeptidases and membrane-bound dipeptidases.  

 

  

 

Mechanisms for the absorption of the products of digestion by cells lining the ileum of 

mammals, to include:  

 co-transport mechanisms for the absorption of amino acids and of 

monosaccharides  

 the role of micelles in the absorption of lipids.  

  

LEARNING TOOLS 

Skill opportunities 

Students could determine the water potential of plant tissues using the 

intercept of a graph of, eg, water potential of solution against gain/loss of 

mass. 

Students could use agar blocks containing indicator to determine the effect 

of surface area to volume ratio and concentration gradient on the diffusion of 

an acid or alkali.  

Students could be given the dimensions of cells with different shapes from 

which to calculate the surface area to volume ratios of these cells. 

EVERYBODY READS… IN SCIENCE! 
KEY WORDS Water potential Surface area Diffusion T- helper cells Lymphocytes 

Xerophytic Bronchiole  ELISA Thoracic Phagocyte 

Required 

practicals 

Required practical 3: Dilution and water potential 

Required practical 4: Membrane permeability 

 



NAME TEACHER 

My A Level Target Grade is  

End of Cycle Teacher Assessment 

Please circle 

A B C D E 

End of unit assessment type Your end of topic assessment will be a written exam. 
       

AQA AS Biology Cycle 3 

Spec 

ref. 
Knowledge P

ri
o

r 

k
n

o
w

le
d

g
e

 

E
n

d
 o

f 

to
p

ic
 

3.4 
Explain that the haemoglobins are a group of chemically similar molecules found in 

many different organisms? 

  

 
Describe the loading, transport and unloading of oxygen in relation to the 

oxyhaemoglobin dissociation curve? 

  

 
Describe the effects of carbon dioxide concentration on the dissociation of 

oxyhaemoglobin (the Bohr effect)? 

  

 
Explain how many animals are adapted to their environment by possessing different 

types of haemoglobin with different oxygen transport properties? 

  

4.2 
Explain that, in prokaryotic cells, DNA molecules are short, circular, and not 

associated with proteins? 

  

 Describe how a DNA molecule and its associated proteins form a chromosome? 

  

 

Explain that the mitochondria and chloroplasts of eukaryotic cells also contain DNA 

which, like the DNA of prokaryotes, is short, circular and not associated with 

protein? 

  

 Explain that the genetic code is universal, non-overlapping, and degenerate? 

  

 Explain that in eukaryotes, much of the nuclear DNA does not code for polypeptides? 

  

 
Describe the structure of molecules of messenger RNA (mRNA) and of transfer RNA 

(tRNA)? 

  

 

Explain how, in eukaryotes, transcription results production of pre-mRNA, which is 

then spliced to form mRNA? 

  

 
Describe the roles of ribosomes, tRNA, and ATP? 

  

 
Interpret data from experimental work investigating the role of  

nucleic acids? 

  



 
Explain translation as the production of polypeptides from the sequence of codons 

carried by mRNA? 

  

 

Mutations in the number of chromosomes can arise spontaneously by chromosome 

non-disjunction during meiosis.  

 

  

 
Meiosis produces daughter cells that are genetically different from each other.  

 

  

 

Genetic diversity as the number of different alleles of genes in a population.  

 

  

 
The principles of natural selection in the evolution of populations.  

 

  

 

Directional selection, exemplified by antibiotic resistance in bacteria, and stabilising 

selection, exemplified by human birth weights.  

 

  

 

Natural selection results in species that are better adapted to their environment. 

These adaptations may be anatomical, physiological or behavioural  

 

  

 

Courtship behaviour as a necessary precursor to successful mating.  

 

  

 

A phylogenetic classification system attempts to arrange species into groups based 

on their evolutionary origins and relationships.  

 

  

LEARNING TOOLS 

Skill opportunities 

Students could dissect mammalian lungs, the gas exchange system of a 

bony fish or of an insect 

Students could set up and use a potometer to investigate the effect of 

a named environmental variable on the rate of transpiration. 

Students could examine meiosis in prepared slides of suitable plant or 

animal tissue.  

Students could use a logarithmic scale when dealing with data relating 

to large numbers of bacteria in a culture.  

 

EVERYBODY READS… IN SCIENCE! 
KEY WORDS Aseptic tRNA rRNA Translation Transcription 

Dissection mRNA DNA RNA Haemoglobin 

Required 

practicals 

Required practical 5: Heart Dissection 

Required practical 6: Aseptic techniques 
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5.1 
Describe the main stages of photosynthesis   

 Explain how ATP is made during the light-dependent reaction   

 Describe the role of photolysis in the light-dependent reaction   

 Explain how chloroplasts are adapted to carry out the light-dependent reaction   

 Describe the events of the Calvin cycle   

5.2 Outline where glycolysis fits into the overall process of respiration   

 Describe the main stages of glycolysis and its products   

 Explain how ATP is synthesised during oxidative phosphorylation   

 Explain the role of oxygen in aerobic respiration   

 Explain how energy is released by respiration in the absence of oxygen   

5.3 
Explain how energy enters an ecosystem 

  

 

Define the terms: trophic level, food chain, food web, producer, consumer, and 

decomposer   

 Define biomass and explain how it is measured   

 Describe the features of the phosphorous cycle and nitrogen cycle   

LEARNING TOOLS 

Skill opportunities 
Students could devise and carry out experiments to investigate the 

effect of named environmental variables on the rate of photosynthesis 

using aquatic plants, algae or immobilised algal beads. 

EVERYBODY READS… IN SCIENCE! 
KEY WORDS Light 

dependent 

Independent 

dependent 
Calvin cycle Glycolysis Krebs Cycle 

Electron 

Transport Chain 
NADH NADPH Photolysis Trophic 

Required 

practicals 

Required practical 7: Chromatography 

Required practical 8: Dehydrogenase 



 


