	ELEMENT : 1.1 Chemical elements are joined together to form Biological compounds (approximate teaching time –9 hours)

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Chemical elements

	The main elements found in living organisms. Some elements are needed in trace amounts (details not required).
Key elements are present as inorganic ions: Mg2+, Fe2+, Ca2+, PO43–.
The importance of water in terms of its polarity, ability to form hydrogen bonds, surface tension, as a solvent, thermal properties, as a metabolite.

	Support material: Basic chemistry

Class discussion: Prior knowledge of “biological elements” and polymerisation

Biol. Sc. Rev. article: “Why life chose carbon”
VLE: activities and tutorials
Condensation and hydrolysis reactions: (Power point presentation) Smart board 10 notebook interactive vortex activity
Class discussion: Importance of water in Biology – concept map


	


	ELEMENT : 1.1 continued



	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Carbohydrates

	Structure, properties and functions of carbohydrates: monosaccharides (triose, pentose, hexose sugars); disaccharides (sucrose, lactose, maltose); polysaccharides (starch, glycogen, cellulose). 

Alpha and beta structural isomerism in glucose resulting in storage and structural carbohydrates as illustrated by starch and cellulose
Chemical properties enabling the use of starch and glycogen as storage and cellulose as structural compounds.


	Class discussion: Monosaccharides; disaccharides; polysaccharides
Class discussion: glucose and -glucose polymers

Power point presentation: carbohydrates

Exercise: Complete a summary table: Types of carbohydrates

Exercise: Construct a summary table: Types of bonding in carbohydrates

Exam.net multiple choice questions

	

	ELEMENT : 1.1 continued



	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Carbohydrates

continued


	
	Practical exercise: Food Tests Biochemical tests using Benedict’s reagent for reducing sugars and for non-reducing sugars after acid hydrolysis

Iodine/potassium iodide solution for starch

Extension work: Biol. Rev. article: “Starch Not So Sticky”


	Exercise: Cellulose and its uses
(independent thinking: development of research skills)



	ELEMENT : 1.1 continued



	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Lipids


	Structure, properties and functions of lipids as illustrated by triglycerides and phospholipids.
Implications of saturated and unsaturated fat on human health. 


	Class discussion: Emphasis on fact – lipids are not polymers

Power point presentation: Lipids
Class discussion

Practical Exercise: Food Tests

The emulsion test for lipid
	


	ELEMENT : 1.1 continued



	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Proteins
	Structure and role of amino acids and proteins. 

The peptide link.
Relation of molecular structure to function.

Primary, secondary, tertiary and quaternary structure of proteins.
Globular and fibrous proteins


	Class discussion: revision of condensation reaction – linking together of amino acids with peptide bond/link
Concept of protein folding

Power point presentation: protein structure

The Scientist article: Getting Tidy: Protein Folding 

Exam.net: image tertiary structure
Plato Multi media Science School software

Cloze activity: levels of protein structure

Class discussion: types of protein (Power point presentation)

	Working with others: taking part in a group activity – summarising information in article
ICT: editing and printing image from website


	ELEMENT : 1.1 continued



	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Proteins continued
	
	Practical Exercise: Food Tests

The biuret test for proteins

Class discussion: Summary of all food tests
Tarsia pyramid activity: food tests

Extension work: Identification of disaccharides (outline plan); Exercise: Food Tests
DVD: Biological molecules and worksheet

Tarsia dominoes activity: Biological molecules
Extension work: Exercise: Biological molecules (Data Handling)


	Working with others: taking part in a puzzle solving group activity
AoN: interpretation of data
Working with others: taking part in a puzzle solving group activity

AoN: interpretation of data

Exercise: Biological molecules

Test 1.1


	ELEMENT : 1.2 Cell structure and organisation (approximate teaching time –12 hours)

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Eukaryotic cells

	The internal membranes of eukaryotic cells and their importance.

The structure of the following organelles: mitochondria; endoplasmic reticulum (rough and smooth); ribosomes; golgi body; lysosomes; chloroplasts; vacuoles; nucleus; chromatin; nuclear envelope; nucleolus; plasmodesmata.

The function of these organelles.


	Class discussion: revision of basic structure of animal and plant cells. 

“Show me” boards and pens
Practical Exercise: Setting up an optical microscope

Practical Exercise: Preparation of biological material (onion epidermis and elodea) for optical microscopy

Introduction to between eukaryotic cells: electron microscopy
Class discussion: examples of items visible with the eye, optical and electron microscopes. Concept of resolution

The difference between magnification and resolution


	Working with others: in pairs, student 1 describes animal cell, student 2 draws labelled diagram of cell on “show me” board. Vice versa for plant cell



	ELEMENT : 1.2 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Eukaryotic cells

continued


	
	Plato Multi media Science School software

Main differences between optical and electron microscopes

Smart board Notebook 10 interactive vortex activity
Exercise: Labelling diagrams of animal and plant cell ultrastructure

Power point presentation: Cell Ultrastructure

Plato Multi media Science School software

Web site: Cells alive: images of plant and animal cells http://www.cellsalive

	ICT: editing and printing images from web site



	ELEMENT : 1.2 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Eukaryotic cells

continued


	
	Comparison of mitochondrion and chloroplast

“Show me” boards and pens

Smart board Notebook 10 interactive activities:

Labelling diagram of nucleus

Matching activity for rER and Golgi body

Vortex activity on vesicles

Interpretation of electron micrographs: identification of organelles

Smart board Notebook 10 interactive labelling activity


	Working with others: in pairs, student 1 describes mitochondrion, student 2 draws labelled diagram of organelle on “show me” board. Vice versa for chloroplast

Communication: discussion of similarities and differences

ICT: Use of multimedia 
resources
ICT: Use of multimedia
resources


	ELEMENT : 1.2 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Eukaryotic cells

continued


	
	Group Activity: Cell structures

Exercise(1): Cell ultrastructure

Exercise: Complete summary table of cell structure and function

Exercise (2): Cell ultrastructure


	Communication: discussion of cell structures



	ELEMENT : 1.2 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Prokaryotic cells and viruses


	Structure of prokaryotic cells and viruses.

Comparison of cell structure of eukaryote, animal and plant, prokaryote and virus.


	Principle features of a bacterium

Exercise: Draw and label a diagram of a prokaryotic cell from memory on worksheet 
Principle features of a virus

Exercise: Draw and label a diagram of a virus from memory

Smart board Notebook 10 interactive matching activities
DVD: Introduction to cells and work sheet

VLE: 


	Assignment “Cell Theory”
(ICT 2: part portfolio evidence) (independent thinking: development of research skills)

Exercise: Cell structure and function




	ELEMENT : 1.2 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Levels of organisation
	Levels of organisation: aggregation of cells into tissues. Brief histology of: epithelium, cuboidal and ciliated; muscle, smooth and striated; connective tissue, collagen. Aggregation of tissues into organs.

	Note interaction
to complete Tarsia hexagonal activity
	Working with others: taking part in a puzzle solving group activity

Test: 1.2 (AoN: interpretation of information from diagrams)


	ELEMENT : 1.3 Cell membranes and transport (approximate teaching time –9 hours)

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Plasma membrane structure

	The principal components of the plasma membrane and the fluid mosaic model.

Factors affecting permeability of the membrane. 


	Class discussion: Evidence for membrane structure

Power point presentation: membrane structure
Plato Multi media Science School software
Exercise: Labelling diagram – Fluid Mosaic model of membrane structure

Exercise: Comparison of Unit Membrane and Fluid Mosaic models of membrane structure
Exercise: The experiments of Gorter and Grendel

Exercise: Print and complete past paper question from web site Exam.net: http://exam.net
	AoN: Interpretation of diagram
Exercise: Structure of plasma membranes (using website Exam.net: http://exam.net): tasks: print image of plasma membrane; Interactive test 1
ICT: edit and print image; complete interactive test
ICT: print past paper question

	ELEMENT : 1.3 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Plasma membrane function
	Transport mechanisms: 
diffusion and factors affecting the rate of diffusion, 
osmosis and water potential, 

	Power point presentation including animations : membrane function
Plato Multi media Science School software
Class discussion: Derivation of Fick’s law

Exercise: Haemodialysis

Class discussion: Osmosis in terms of water potential – hypo, hyper, isotonic solutions

Exercise: Water potential
Exercise: Water potential (multiple choice)

Practical exercise: Determination of solute potential of onion cells
	AoN: Interpretation of a diagram

AoN: Calculating values; interpretation of graphs


	ELEMENT : 1.3 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Plasma membrane function continued
	pinocytosis, facilitated diffusion, phagocytosis, secretion (exocytosis), active transport and influence of cyanide.


	Exercise: Phagocytosis

Exercise: Co-transport of glucose and sodium

Exercise: Exam.net past paper questions: active transport ; facilitated diffusion ; phagocytosis
	AoN: Interpretation of a diagram

AoN: Interpretation of data
Test: 1.3

(AoN: interpretation of diagrams)




	ELEMENT : 1.4 Biological reactions are regulated by enzymes (approximate teaching time –9 hours)

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Enzyme action

	Metabolism is a series of enzyme controlled reactions.

The protein nature of enzymes. Enzymes may act intracellularly or extracellularly.

Active sites interpreted in terms of three dimensional structure, theory of induced fit as illustrated by lysozyme. 


	Bingo activity: revision of protein structure

Power point presentation; “Show me” boards and pens

Class discussion: prior knowledge of mechanism of enzyme action

Power point presentation: enzyme action – concept map
	


	ELEMENT : 1.4 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Factors affecting enzyme activity


	The meaning of catalysis; the lowering of the activation energy.
Influence of temperature, pH, substrate and enzyme concentration on rate of activity. 

Inactivation and denaturation. 

The need for scientific method in carrying out experiments and investigations.

The principles of competitive and non competitive inhibition (references to reversible and irreversible action not required). 


	Crossword: Mechanism of enzyme action
Class discussion: prior knowledge of factors affecting enzyme activity

Power point presentation

Exercise: An enzyme investigation

Extension work:

Exercise: Enzyme action

Biol. Sci. Review article: “Enzymes”
	AoN: calculating rates of reaction; plotting a line graph; interpretation of graph; plan an experiment

Exercise: Enzyme Experiments

(AoN: calculating rates of reaction; plotting line graphs; interpretation of graphs; interpretation of information from tables )

Test: 1.5

(AoN: interpretation of graphs)


	ELEMENT : 1.4 continued

	TOPIC

	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Factors affecting enzyme activity

continued


	
	Practical exercise: The effect of pH on trypsin activity

	AoN: Planning investigation

Implementation of practical

AoN:Collecting results

Interpretation and evaluation

AoN: Plotting a line graph




	ELEMENT : 1.5 Medical and industrial applications of enzymes (approximate teaching time – 10 hours)

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Immobilised enzymes


	Understand the importance of immobilised enzymes. 
Understand that industrial processes utilise immobilised enzymes enmeshed in an inert solid support so allowing enzyme reuse and improving stability.

	Powerpoint Introduction to immobilized enzymes

Immobilised enzyme: Practical Application

Test for glucose (class practical 5 minutes, working in pairs) p4

Internet Research exercise – Clinistix p4 (developing independent thinking)

Answer to research exercise p5

Making some immobilized enzymes. Practical activity working in class room in pairs 10 minutes p5 
Practical – Assessment Better milk for cats (will be on the VLE authorised practical but currently  p16 – 18)
	Immobilised Enzyme Exercise 1 p 6

Immobilised Enzyme Exercise 1 p 7-8

Immobilised Enzyme Exercise 1 p 9

Immobilised Enzyme Exercise 1 p 10 -11

Working with others : paired practical activity

Working with others: paired practical activity

Qwizdom – Immobilised enzyme (Formative Assessment)




	ELEMENT : 1.5 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Biosensors


	Understand what Biosensors are.

Understand that biosensors are used to give rapid, accurate and sensitive diagnosis in medicine as illustrated by glucose oxidase testing of blood for diabetes.


	p13 – Immobilised Enzyme Exercise 5

p14 – Immobilised Enzyme Exercise 6

[ Using textbook – Understanding Advanced Human Biology – Section 1, Chapter 7, p58-59. Hodder & Stoughton]

	Test: 1.5 p 21 – 27

(Markscheme Test page 28 – 30)




	ELEMENT : 1.6 Nucleic acids ( Approximate teaching time –  8 hours)

	TOPIC
	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Nucleotides


	Structure of nucleotides (pentose sugar, phosphate, organic base) as subunits of nucleic acids.
	p3 kinasthetic activity – colouring nucleotide strands

p4 produce a key for nucleotide strand

p7 – 9 Comprehension exercise

p12 labelling exercise

p15 Compare / Contrast exercise
	p 17 Question 1

p 18 Question 2 & 3

p19 Question 4


	ELEMENT : 1.6 continued 

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Nucleic acids


	Structure of nucleic acids: DNA bases: purines-adenine and guanine, pyrimidines-cytosine and thymine, complementary base pair rule, hydrogen bonding and the double helix (triple and double bonding not required), antiparallel strands.

Comparison between the structure of RNA and DNA.


	Genes & DNA AS Guru

DVD 

Genes and DNA – DVD Worksheet

Notebook 10 Interactive Vortex DNA and mRNA

DNA from Caviar Practical

MAS_SP_004

DNA Notes – comprehensive / colouring in exercise


	DNA Qwizdom (Formative Assessment) 

ICT 

DNA Replication Comprehension

DNA/ RNA Comparison Exercise

Test: 1.6



	ELEMENT : 1.7 Genetic information is copied and passed on to daughter cells ( approximate teaching time – 10 hours)

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Mitosis


	Interphase (no subdivisions required) and the main stages of mitosis.

Significance of mitosis as a process in which daughter cells are provided with identical copies of genes. 

Cytokinesis in animal cells.


	Comprehension and kinaesthetic (cut & paste) Exercise 1 – Mitosis

Mitosis Interactive

Interactive sheet using internet 

http://www.cellsalive.com/mitosis.htm
Mitosis Animations

http://www.sci.sdsu.edu/multimedia/mitosis
http://www.johnkyrk.com/mitosis.html
Onion root Tip – Online activity

http://www.biology.arizona.edu/Cell_BIO/activities/cell_cycle/cell_cycle.html

	Exercise 2 (AoN)
Chromosome structure

Exercise: Mitosis & the Cell Cycle

Q1, 2, 3 

Past Paper

Q1,2,3,4,5,6,7,
Access following websites:
http://www.biology.arizona.edu/Cell_BIO/tutorials/cell_cycle/cells3.html
http://www.hybridmedicalanimation.com/anim_mitosis.html


	ELEMENT : 1.7 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Mitosis continued


	
	
	http://www.compulink.co.uk/~argus/Dreambio/cell%20division/cell%20division%20mitosis.htm#mitosis
http://highered.mcgraw-hill.com/sites/0073031216/student_view0/exercise13/mitosis_movie.html



	ELEMENT : 1.7 continued 

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Significance of mitosis in terms of damage and disease


	Significance in terms of damage and disease: repeated cell renewal, damage repair and healing and unrestricted division leading to cancerous growth.


	Mitosis in Hyacinth / Garlic root tip practical

MAS_SP_009
	Test: 1.7



	ELEMENT : 1.7 continued

	TOPIC


	LEARNING OBJECTIVES
	LEARNING ACTIVITY

RESOURCES
	ASSESSMENT

KEY SKILLS

	Mitosis and meiosis


	Significance of difference between mitosis and meiosis (no stages of meiosis required).


	
	


