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GRADE 10A: Biology 1 

Biologically important molecules 

About this unit 
This unit is the first of eight units on biology for 
Grade 10 advanced. 

The unit is designed to guide your planning and 
teaching of biology lessons. It provides a link 
between the standards for science and your 
lesson plans. 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet your students’ needs. 
For extension or consolidation activities, look at 
the scheme of work for Grade 11A and Grade 9. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and real 
world applications. 

Previous learning 
To meet the expectations of this unit, students should already know the 
importance of carbon in living materials and about natural polymers and their 
uses. They should know how glucose is involved in aerobic and anaerobic 
respiration and in photosynthesis. 
 

Expectations 
By the end of the unit, students know the composition and molecular 
structure of glucose, amino acids, glycerol, fatty acids, triglycerides, 
phospholipids, chlorophyll and haemoglobin. They know that 
monosaccharides and amino acids are the monomers of other 
carbohydrates and proteins, respectively. They describe the primary, 
secondary and tertiary structures of proteins. They understand the 
relationship between the structure and the function and properties of 
biological molecules. They recognise test results for protein, sugar and 
starch, and know the purpose of chromatography and electrophoresis. 

Students who progress further know that enzymes are globular proteins 
and explain how the structure of an enzyme leads to substrate specificity. 
They explain how enzyme structures are affected by factors such as 
inhibitors, temperature and pH. They also have the basic biochemical 
knowledge to aid their understanding of the processes of respiration and 
photosynthesis. 
 

Resources 
The main resources needed for this unit are: 
• overhead projector (OHP) 
• molecular models 
• coloured push-fit beads 
• chromatography and electrophoresis equipment 
• lesson plan 10.1 
• Internet access 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• biologically important molecules: monosaccharides, disaccharides, 

polysaccharides, glucose, amino acids, glycerol, fatty acids, triglycerides, 
phospholipids, chlorophyll, haemoglobin 

• biochemical techniques: chromatography, electrophoresis 
 

UNIT 10AB.1 
9 hours 
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Standards for the unit 

9 hours SUPPORTING STANDARDS CORE STANDARDS 
Grade 10 advanced standards 

EXTENSION STANDARDS 

10A.5.1 Describe the composition and molecular structure of glucose, amino acids, 
glycerol, fatty acids, triglycerides, phospholipids, chlorophyll and 
haemoglobin. 

9.11.1 State the word and formula equations 
for photosynthesis; explain the 
process as a biochemical reaction in 
chloroplasts that involves the 
absorption of light energy, which 
causes water and carbon dioxide to 
react to generate glucose and 
oxygen. 

10A.5.2 Recognise that monosaccharides and amino acids are monomers for other 
carbohydrates (e.g. starch and cellulose) and proteins (e.g. enzymes), 
respectively. 

11A.5.2 Explain the structure and functioning of 
the fluid mosaic model of the cell 
membrane in relation to the properties 
of phospholipids and the mechanisms 
of diffusion, osmosis and active 
transport. 

9.14.5 Know that an important constituent of 
wood is a natural polymer called 
cellulose, which is arranged in long 
chains with cross-links between the 
chains, and that this structure gives 
wood its tensile strength. 

 . 

 10A.5.3 Describe the primary, secondary and tertiary structure of proteins.  

 10A.6.1 Know that smaller molecules are soluble, can be transported and are mostly 
involved in metabolism, while large molecules tend to have storage 
(e.g. starch), structural (e.g. cellulose) and informational (e.g. DNA) roles. 

11A.6.1 Describe the role of ATP as the 
universal energy currency in all living 
organisms and relate this to 
respiration. 

 10A.6.2 Recognise the results of tests for proteins, sugars and starch. 11A.6.2 Describe the reaction steps in the 
three stages of aerobic respiration 
(glycolysis, Krebs cycle and oxidative 
phosphorylation), including the roles of 
oxygen and ATP. 

2 hours  

Describing the 
molecular 
structure of some 
biologically 
important 
molecules 
 

2 hours 

Describing 
protein structure 
 

1 hour 

Relating 
molecular size to 
function 
 

2 hours 

Interpreting 
experimental 
results 
 

2 hours 

Explaining 
results from 
chromatography 
and 
electrophoresis 
 

 10A.6.3 Know that biological molecules can be separated and identified by 
chromatography and electrophoresis. 

 

Unit 10AB.1 
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Activities 

Objectives Possible teaching and learning activities Notes School resources 

A possible introductory activity is to ask students what molecules they think their bodies are 
made of and to suggest each molecule’s percentage contribution to the total. Record their 
contributions on the board or OHP and discuss them. 

Extend the exercise by asking students to identify other biologically important molecules, such 
as those produced by plants. Compare and discuss these too. 

Now start looking at individual molecules in turn. 

Prepare an OHT with your answer in advance 
for comparison with your students’ version. 

Use this column to note 
your own school’s 
resources, e.g. textbooks, 
worksheets. 

 

Glucose 
Introduce glucose by asking if anyone remembers (from Grade 9) its chemical formula. Then 
see if students can make a model of glucose from suitable materials. Show the class a 
molecular model of glucose and an OHT displaying its structural formula (or write the formula 
on the board). Show the structural differences between alpha glucose and beta glucose and 
thereby introduce the term isomers. 

Ask students to carry out chemical tests for carbohydrates. 

 
Prepare a molecular model of glucose and an 
OHT displaying its structural formula. 

Suitable materials for making molecular models 
include: cocktail sticks, matches, straws, 
children’s modelling clay, coloured push-fit 
beads (these join and pull apart easily). 

 

Lipids 
Consolidate any prior knowledge by asking students to give examples of lipids. Collate and 
display their answers on the board or OHP and discuss. Group the answers logically. Now 
show the class molecular models of a fat or oil, glycerol and individual fatty acids. Also display 
an OHT of their structural formulae (or write the formulae on the board). Ask students to 
describe these molecules.  

Now develop ideas about lipid structural diversity by asking students to use their textbook or the 
Internet to find out about the structure and properties of phospholipids and their roles in cell 
membranes. 

 
Prepare molecular models of a fat or oil, glycerol 
and individual fatty acids and an OHT giving 
their structural formulae. 
 
 

ICT opportunity: Use of the Internet. 

 

Amino acids 
Now move on to the structure of amino acids. 

Start with the general formula and show the class a prepared molecular model of, for example, 
glycine and an OHT displaying its structural formula (or write the formula on the board). Refer to 
the R (radical) group and its 20 natural variations. 

Ask students to find out and record what essential and non-essential amino acids are. 

Students could separate amino acids by chromatography (see safety note on ninhydrin later). 

 
Prepare a molecular model of an amino acid 
(e.g. glycine) and an OHT displaying its 
structural formula. 

 

2 hours 

Describing the molecular 
structure of some 
biologically important 
molecules 
Describe the composition and 
molecular structure of 
glucose, amino acids, 
glycerol, fatty acids, 
triglycerides, phospholipids, 
chlorophyll and haemoglobin. 

Recognise that 
monosaccharides and amino 
acids are monomers for other 
carbohydrates (e.g. starch 
and cellulose) and proteins 
(e.g. enzymes), respectively. 

 

Pigments 
Next compare two important biological pigments: chlorophyll and haemoglobin. 

Ask students to prepare a short presentation on either chlorophyll or haemoglobin. 

  

Unit 10AB.1 
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Objectives Possible teaching and learning activities Notes School resources 

Polymers 
Now introduce the synthesis of larger molecules, polymers, using the smallest units, or 
monomers, as building blocks. 

Many students find it easier to understand this concept if simple molecular models are used to 
represent components. For example: 
• Coloured push-fit beads that can be easily joined together and pulled apart (such as those 

used to make children’s necklaces and bracelets) are very good models. Individual 
monomers can be assigned different colours. In this way three colours can be used to model 
glucose, fructose and galactose to show the formation of the disaccharides maltose, sucrose 
and lactose; two colours can be used to model alpha and beta glucose to distinguish starch 
and cellulose; and up to 20 colours can be used to model different amino acids to show the 
structure of proteins. 

• Template shapes cut from OHT sheets and appropriately coloured and labelled can be useful 
teaching aids for molecular models. They are versatile, easy to manipulate and can be used 
creatively. Encourage interactivity by asking individuals to demonstrate their understanding in 
front of the class using such cutout templates as their visual aids. 

  

 At this point, the significance of the reactions of condensation and hydrolysis, associated with 
synthesis and degradation respectively, can be readily explained and demonstrated using the 
OHP and the cutout shaped templates of molecules. The specific nature of the glycosidic bond 
and peptide bond could be explained and demonstrated here. 

Students may now carry out the associated practical activities described earlier: 
• identification tests for carbohydrates, lipids and proteins in foodstuffs; 

• separation of amino acids by chromatography (paper or thin-layer). 
 

See also the possible teaching and learning 
activities associated with Standards 10A.6.2 and 
10A.6.3. 
 

This gives students an opportunity for 
experimental design and evaluation. 

Enquiry skills 10A.3.1, 10A.4.1 

 

2 hours 

Describing protein 
structure 
Describe the primary, 
secondary and tertiary 
structure of proteins. 

 

It is a good idea to introduce the structure of proteins by encouraging your class to appreciate 
the significance of protein functions in the human body (e.g. enzymes, haemoglobin, collagen). 

For a simplified demonstration, use a coiled cable (as found on fixed telephone handsets) as a 
three-dimensional model of a protein: the alpha helix can be readily displayed with the cable coil 
and then folded to demonstrate the tertiary structure 

Demonstrate on the board or OHP the potentially infinite variety of polypeptides (using 20n, 
where n is the length of the polypeptide chain) in life. 

Use the bead model (outlined above) to get students to produce a range of different 
permutations from the same combinations of, say, eight colours. Ask them how many are 
possible with the full range of amino acids (208). Alternatively, use sets of letters from a board 
game in place of beads, using the 20-letter analogy to represent the ‘alphabet’ of amino acids. 

Emphasise the importance of position and type of the R groups in the primary sequence in 
determining the eventual shape of the protein. Students may find it difficult to follow the further 
bond types without more chemical background. If haemoglobin is referred to, then the additional 
consideration of the quaternary structure may be explained. 
 

ICT opportunity: Computer graphic images can 
be used to display protein structures to great 
effect and students could investigate such 
structures on the Internet. 
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Objectives Possible teaching and learning activities Notes School resources 

The properties of biological molecules can be considered at the same time as their structures. 

Assign students a particular molecule (e.g. glucose, cellulose, DNA) and ask them to find out its 
role or application in cells and tissues and to report back to the class. Sources of information 
can include textbooks and the Internet. Students can work individually or in small groups to 
accomplish this activity. Follow students’ presentations with a class discussion. 

ICT opportunity: Use of the Internet. 

After the class discussion the information could 
be copied into a database and shared on the 
school’s intranet to see if there is a consensus. 

Enquiry skill 10A.1.6 

 

Ask students to investigate and compare the solubility of glucose or sucrose with starch.    

1 hour 

Relating molecular size to 
function 
Know that smaller molecules 
are soluble, can be 
transported and are mostly 
involved in metabolism, while 
large molecules tend to have 
storage (e.g. starch), 
structural (e.g. cellulose) and 
informational (e.g. DNA) 
roles. 
 

Ask students to examine the data collected above (and possibly data from other sources) to see 
if there is any correlation between molecular size and molecular function. 

  

2 hours 

Interpreting experimental 
results 
Recognise the results of tests 
for proteins, sugars and 
starch. 

 

Ask students to carry out the following identification tests for specific biological molecules: 
• Benedict’s reagent to test for reducing and non-reducing sugars; 
• iodine in potassium iodide to test for starch; 
• Biuret reagent(s) to test for protein. 

These tests could also be carried out on unknown components. For example, give students one 
of the following to investigate: 
• a sample of the pure chemical or a solution labelled X or Y; 
• a food item. 
 

 

Safety: Use thermostatically controlled water 
baths when heating Benedict’s reagent. 

 

 

2 hours 

Explaining results from 
chromatography and 
electrophoresis 
Know that biological 
molecules can be separated 
and identified by 
chromatography and 
electrophoresis. 

 

Now investigate the principles of the separation processes of chromatography and 
electrophoresis. 

Ask students to carry out paper or thin-layer chromatography to separate either 
• mixtures of amino acids 
or 
• pigments of plants 
and identify the results using Rf values. 

Ask students to apply a mixture of amino acids to either paper electrophoresis or gel 
electrophoresis and identify unknowns by using standards to compare Rf values. 
Ask students to form groups to discuss why different substances gave different Rf values. 
 

Safety: Take care if the developer ninhydrin is 
used in either or both of these processes in 
revealing positions of amino acids. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Produce a summary table of biological molecules, with examples, and state their functions, 
either in the body or more generally. 
 

  

Identify the following diagrammatic representations of molecules.  
 

Provide a sheet of unlabelled diagrams.  

Identify unknown biological molecules using chemical tests. 
 

  

Work out Rf values from a developed chromatogram and identify the chemicals from a list of 
standard Rf values. 
 

  

Assessment 
Set up activities that allow 
students to demonstrate what 
they have learned in this unit. 
The activities can be provided 
informally or formally during 
and at the end of the unit, or 
for homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 
 

Make a molecular model (e.g. cellulose, DNA) using simple materials from home.   

 

 

 

Unit 10AB.1 
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