YEAR 9 BIOLOGICAL SCIENCES: Maintaining Balance
SCIENCE UNDERSTANDING
	Multi-cellular organisms rely on coordinated and interdependent internal systems to respond to changes to their environment (ACSSU175)

	Time 
	KNOWLEDGE/SKILLS/VALUES

	WEEK 1

	Cell requirements
· Understand requirements of plant and animal cells for life (oxygen, carbon dioxide, glucose, nutrients, water and removal of wastes)
· Describe the process of photosynthesis as a word equation.
· Describe the process of cellular respiration as a word equation

· Define system level of organisation
(cells( tissue (organs (systems (body)
· List examples of body systems and function in plants and animals

· Identify which systems are involved with the acquisition, delivery and removal of the requirements and products of cellular respiration and photosynthesis.
Cell metabolism
· Define metabolism as the total of all chemical processes that take place in the body.

· Classify metabolic processes as either anabolic or catabolic reactions.

· List examples of anabolic (e.g. photosynthesis, protein synthesis) and catabolic (e.g. chemical digestion, cellular respiration) reactions.

	WEEK 2

	Enzymes

· Define enzymes as organic catalysts that speed up chemical reactions in the cells.
· Describe the features of enzymes (protein, active site specific to substrate, lock and key theory)

· Describe their role in reactions (lower activation energy, the energy needed to start a chemical reaction, not consumed in reaction)

· List the factors that affect the rate of enzyme activity. E.g. enzyme concentration, substrate concentration, temperature and pH

· List common enzymes used in body systems. (e.g. Digestion – amylase, protease, lipase)



	WEEK 3

	Transport across Membranes

· Define diffusion as the random movement of particles from where their concentration is higher to a region where their concentration is lower.

· Define osmosis as the process where water diffuses through the membrane of cells from a dilute solution to a concentrated solution.

· Identify the cell membrane as a semi-permeable membrane, one that allows some particles to cross the membrane only if they are small enough.

· Describe the process of diffusion as it occurs in the respiratory, circulatory and digestive systems. 

· Explain how features of villi, alveoli and capillaries aid diffusion (i.e. thin, moist, large surface area and are vascular)
Interdependence of body systems

· Describe how the requirements for cellular respiration are provided through the coordinated function of body systems to every cell in that organism.
· Describe how the requirements for photosynthesis are provided through the coordinated function of body system to every cell in that organism.
Assessment 1: Investigation validation

	WEEK 4 
	Coordination –Nervous Control
· Explain the general function of the nervous system in coordinating bodily functions.

· Describe the central nervous system as consisting of the brain and spinal cord.
· Describe the peripheral nervous system as being made up of the nerves that carry messages to and from the CNS and other parts of the body.
· Describe the two common types of neuron and their function. (motor and sensory)

· Explain the stimulus response model and reflex action of the nervous system.

Coordination –Hormonal Control 
· Explain the general function of the endocrine system of mammals (No names or functions of organs required)
· Define a hormone as a chemical substance, produced in an endocrine gland that acts as a messenger in the body which has a specific target cell.
· Compare the endocrine and nervous system, as per the following:

-type of message, 
-method of transport, 
-speed of reaction, 
-duration of reaction 
-examples of both types of message.
· Plants also have hormones; describe some plant hormones and their effect. ( auxin, gibberellins, ethene)



	WEEK 5
	Homeostasis 

· Define homeostasis as the process of maintaining a constant internal environment within narrow limits.

· Describe the components of the negative feedback loop system (stimulus, receptor, modulator, effector, response and feedback)

· Use the negative feedback loop to show how:

Thermoregulation in endotherms is maintained by the nervous and hormonal systems.



	
	

	WEEK 6

	Disease

· Define disease as a condition of a living organism that impairs normal function.
· Define infectious disease as disease caused by a pathogen.
· Define contagious as an infectious disease which can be passed from one person to another.

· Define non-infectious disease as disease that is NOT caused by a disease-causing organism. Instead, these types of diseases are caused by factors such as the environment (e.g. melanoma), genetics (e.g. rheumatoid arthritis) and lifestyle (e.g. emphysema).

· Describe a pathogen as a disease-causing organism.
· List some common pathogens and the disease caused
Bacteria: whooping cough, tetanus and typhoid.

Viruses: influenza, chicken pox and measles.

Fungal: tinea, thrush and ringworm.

Describe some basic methods of entry of pathogens (i.e. vectors, contaminated objects, water and food, physical contact and breathing in air droplets).
Assessment 2: Mid-topic Test

	WEEK 7
	Investigation (Note investigation can be carried out in any week)
· Effectiveness of Antibacterial soaps, wipes, etc.

	WEEK 8
	Immune System

· Explain the general function of the immune system in fighting infection.

· Describe the importance of the non-specific immune system in protecting the body against pathogens.
· Describe the first line of defence role in stopping an attack by pathogens.
· Describe the second line of defence – know the basic role of white blood cells in destroying pathogens (e.g. phagocytosis).


	
	Assessment 3: Research validation test



	WEEK 9
	Interventions to Infection

· Describe the use of vaccinations to reduce the spread of infections.

· Describe how vaccination programs lead to herd immunity. 

· Describe the use of antibiotics and antivirals in treating infections.


	Week 10
	Assessment 4: Disease and Immune system Test 


Assessment Structure

	Assessment
	When
	Year  Weighting (%)

	Investigation Validation 
	Week 3                     Wed 19/02/20
	7.5

	Mid-topic Test

Hand out research 
	Week 6                     Wed 11/03/20
	5

	Research Validation Test
	Week 8                     Wed 25/03/20
	5

	End of term Test
	Week 10                   Wed 08/04/20
	7.5


