F.D.B.W.A. Szeto Ho Secondary School, F.6 Biology Scheme of Works, 2001-2002






















P.24

F.D.B.W.A. Szeto Ho Secondary School

Scheme of Works, 2001-2002
Form: 6S


Subject: Biology







Subject Teacher: Mr. Sung Kwok Cheung









Prepared by: Mr. Sung Kwok Cheung











































Key : T - Teaching period

Section II
The Cell




































          P - Practical period
	Cycle
	Topics
	Contents
	Practicals and AV aids
	Reference
	Periods (T)
	Periods (P)

	1.1
	1.
The chemical constituents of cells
	The biological significance and chemical nature of carbohydrates, lipid, proteins and nucleic acids.

(Only the simple general structural formulae for hexoses, disaccharides, polysaccharides, triglycerides and amino acids will be required.)
	The following tests should be carried out using solutions, suspensions or sections obtained from living materials.

1.
Reducing sugars: Benedict(s test.  This test can be done quantitatively.

2.
Starch: Iodine test.

3.
Lignin: Phloroglucinol and conc. HCL.

4.
Lipids: (Grease spot( test; Sudan test.

5.
Protein: Biuret test.
	
	2
	4

	
	(a)
Carbohydrates
	Carbohydrates as a source of energy and as structural / storage materials.

Monosaccharides: hexoses (glucose and fructose), pentose.

Disacchardies: sucrose and maltose.

Polysaccharides: cellulose, starch and glycogen.
	
	
	
	

	
	(b)
Lipids
	Triglycerides as storage compounds.

Phospholipids as components of membranes.
	
	
	
	

	
	(c)
Proteins
	Proteins as structural and functional materials.

An understanding of the 3-dimensional shape of proteins; its ultimate dependence upon amino sequence and its significance in the functioning of enzymes.

Amino acids, peptide bonds and polypeptide chain.
	
	
	2
	


	
	(d)
Nucleotides and nucleic acids
	Mononucleotides: adenosine triphosphate (ATP) as an energy-rich compound.

Dinucleotides: nicotinamide adenine dinucleotide (NAD) as a coenzyme.

Polynucleotides: ribonucleic acids (RNAs) and deoxyribonucleic acid (DNA).
	
	
	1
	

	
	(e)
Inorganic components
	The occurrence of irons in cells.

The biological significance of water.
	
	
	1
	

	1.2
	2.
Cell structure
	An understanding of the relationship between structure and function as exemplified by the following: parenchyma, collenchyma, sclerenchyma, phloem, xylem, epithelia, blood cells, skeletal muscle and neurones.
	Temporary slide preparations of plant and animal tissues (including simple staining).

(The taking of human blood and cheek cells should NOT be carried out.)
	
	2
	3

	
	
	The structure and functions of the principal cell organelles as revealed by the electron microscope: nucleus, nucleolus, cell wall, cell membrane, vacuole, chloroplast, mitochondrion, lysosome, ribosome, endoplasmic, reticulum, Golgi apparatus, centriole and microtubule.
	Electron micrographs should be studies.
	
	4
	0

	1.3
	3.
Membrane permeability
	The trilaminar structure of membranes and a brief treatment of the fluid mosaic model.
	
	
	2
	

	
	
	The concept of selectively permeability of cell membrane.  Factors affecting permeability.
	Experiments to study some of the factors affecting membrane permeability using beetroot tissue; destruction of membranes temperature and some chemicals (e.g. chloroform, alcohol).
	
	1
	2

	
	
	Diffusion and osmosis; active transport.

An understanding of turgor and plasmolysis including water potential, osmotic potential and pressure potential.
	One or more of the following materials should be used to show plasmolysis; to determine osmotic potential at incipient plasmolysis; and water potential by changes in mass, length, etc.:

the red lower epidermis of some ornamental plants, epidermal tissue from onion scales and potato tuber tissue.
	
	2
	6


	1.4
	4.
Enzymes
	
	
	
	
	

	
	(a)
Enzymes as organic catalysts
	The lowering of activation energy; the concept of the active site and specificity.
	The effects of the following on enzyme activities should be investigated:

1.
temperature

2.
pH

3.
enzyme or substrate concentration

Suitable enzymes include amylase, urease, catalase, pepsin, invertase (where possible, at least some of the enzymes used should be obtained from living tissues and/or commercial products e.g. (biological( washing powders and meat tenderizers).
	
	2
	6

	
	(b)
Factors affecting enzyme activity
	Cofactors and inhibitors; the effects of temperature, pH, enzyme and substrate concentration on the rate of enzyme activities.
	
	
	2
	


Section III
The functioning of living organisms
	
	1.
Nutrition
	
	
	
	
	
	

	
	(a)
Modes of nutrition
	/
	Autotrophic - photosynthetic and chemosynthetic.

Heterotrophic - holozoic, saprophytic and parasitic.
	
	
	1
	

	
	(b)
Autotrophic nutrition
	/
	
	
	
	
	

	
	(i)
Photosynthesis
	/
	Its significance in converting light energy to chemical energy.
	
	
	2
	

	1.5
	(1)
Photochemical reactions
	E
	An outline of photoactivation of chlorophyll (no distinction into photosystems I and II), splitting of water, release of oxygen and production of reduced coenzyme and ATP.
	
	
	
	

	
	(2)
Carbon fixation
	E
	An outline to show

(i)
the combination of carbon dioxide with ribulose bisphosphate to form phosphoglyceric acid;

(ii)
the reduction of phosphoglyceric acid by NADPH to triose phosphate;

(iii)
the metabolism of triose phosphate to produce hexoses, sucrose, starch, lipids and amino acids;

(iv)
the metabolism of some of the triose phosphate to regenerate ribulose bisphosphate.

(Details of biochemical pathways are NOT required.)
	
	
	2
	

	
	(3)
Site of photosynthesis
	E
	The fine structure of chloroplasts as shown in electron micrographs.
	The appearance of chloroplasts under the microscope; electron micrographs of chloroplasts.
	
	1
	2

	
	
	
	The structure of a leaf in relation to photosynthesis.

Stomata and intercellular air spaces, and their distribution in leaves.
	The examination of leaf structure in relation to photosynthesis.
	
	
	

	
	
	
	Chloroplast pigments: absorption spectrum
	The extraction and separation of leaf pigments by simple chromatography.
	
	
	3


	
	(4)
Factors affecting photosynthesis
	E
	The effects of light intensity, carbon dioxide concentration and temperature on the rate of photosynthesis.

The concept of limiting factors and its application in greenhouse management.
	The oxygen bubbling experiment could be used to investigate the factors affecting the rate of photosynthesis.  Factors to be investigated should include light intensity, carbon dioxide concentration and temperature.  Light intensity and carbon dioxide concentration should be shown as limiting factors.
	
	2
	3

	
	(ii)
Mineral nutrients required by photosynthetic plants
	E
	The general importance of major elements and a brief consideration of the functions and sources of nitrogen, phosphorus and magnesium.  (Specific deficiency disease symptoms are NOT required.)

The general importance of trace elements.  (Specific functions are NOT required.)
	
	
	1
	

	1.6
	(iii)
Chemosynthesis
	/
	A brief consideration of one of the following: iron bacteria, colourless sulphur bacteria and nitrifying bacteria.  (Names of individual bacteria are NOT required.)
	
	
	1
	

	
	(c)
Heterotrophic nutrition
	
	
	
	
	
	

	
	(i)
Holozoic nutrition
	
	
	
	
	
	

	
	(1)
Ingestion
	
	Mammalian tooth structure and tooth types.
The dentition of a carnivore, a herbivore and man in relation to diet (dental formulae of individual organisms are NOT required).
	A study of the dentition of a carnivore, a herbivore and man in relation to diet.
	
	2
	1

	
	
	
	Mastication and swallowing.

Other feeding methods: filter feeding in bivalves, piercing and sucking in mosquitoes.
	
	
	1
	


	
	(2)
Digestion
	/
	The gross structure of the mammalian alimentary canal and its associated glands (salivary glands, liver and pancreas); their functions in digestion and absorption.  A simple histology of the ileum in relation to its functions.
	The dissection of a small mammal to show the digestive system.
	
	3
	3

	
	
	
	
	A simple histology of the ileum.
	
	
	1

	
	
	
	The process of digestion: sources and actions of digestive secretions concerned with the digestion of carbohydrates, lipids and proteins.  (Names of specific enzymes are NOT required.)
	Demonstration of protease / amylase activity using different regions of an insect gut e.g. cockroach, grasshopper.
	
	
	2

	1.7
	
	
	A simple treatment of digestion in ruminants.
	
	
	1
	

	
	(3)
Absorption and assimilation
	/
	The absorption of digested food.

The routes by which digested materials reach the tissues.  Uses of digested materials in cells.
	
	
	2
	1

	
	
	
	The role of the liver in the storage of glycogen, iron and vitamins, the breakdown of surplus amino acids and the formation of bile.  (Biochemical details are NOT required.)
	A simple histology of a mammalian liver.
	
	
	

	
	(4)
Egestion
	/
	The formation and removal of faeces.
	
	
	2
	

	
	(5)
A balanced diet
	/
	The need for adequate amounts of carbohydrates, lipids, proteins, vitamins, minerals, water and dietary fibre.

A comparison of the energy content of common foodstuffs.

Variation in dietary requirements in relation to age and activities, and during pregnancy.

The importance of minerals (calcium, iron and iodine) and of vitamins (A, B1, C and D).  The main dietary sources of these minerals and vitamins.
	
	
	
	

	
	(ii)
Saprophytic nutrition
	/
	The characteristic features of saprophytic nutrition.
	A study of the structure of a saprophyte (e.g. a fungus) in relation to its nutrition.
	
	1
	1

	1.8
	(iii)
Parasitic nutrition
	/
	The characteristic features of parasitic nutrition.
	A study of the structure of an animal parasitic (e.g. a tapeworm) in relation to its nutrition.
	
	1
	1


	
	2.
Respiration
	
	
	
	
	
	

	
	(a)
Cell respiration
	/
	(An outline of the process only, details of chemical formulae or individual enzyme steps are NOT required.)

The release of energy in the form of ATP should be treated as a series of controlled chemical reactions:
	Experiments to determine the rate of aerobic (e.g. germinating seeds, insect) and anaerobic (e.g. yeast) respiration.
	
	4
	3

	
	(i)
Glycolysis
	/
	The intermediate stages to include phosphorylation of hexoses; splitting of hexoses phosphate into triphosphate and its conversion into pyruvate with the production of NADH and ATP.

The site of glycolysis in cells.
	
	
	
	

	
	(ii)
Kreb's cycle
	/
	The intermediate stages to include formation of acetyl-CoA and its entry into the Krebs cycle by combining with a 4-C compound; decarboxylation and dehydrogenation of the 6-C compound so formed to regenerate the 4-C compound with the release of NADH.

The site of Krebs cycle in cells.
	
	
	
	

	
	(iii)
Oxidative phosphorylation
	/
	The production of ATP in a chain of redox reactions with oxygen as the final electron acceptor.  (Names of individual carriers of the electron transport chain are NOT required.)

The site of electron transport chain in cells.
	
	
	
	

	1.9
	(iv)
Anaerobic respiration
	/
	The fate of pyruvate under anaerobic conditions.

The formation of lactic acid in muscle; oxygen debt.

The formation of ethanol in yeast.
	
	
	2
	

	
	(b)
Energy release
	/
	A comparison of the energy yield of aerobic and anaerobic respiration.

The role of ATP in energy transfer.
	
	
	1
	


	
	(c)
Gaseous exchange between organism and environment
	/
	The need for a respiratory system in multicellular organisms.
	
	
	4
	3

	
	(i)
Gaseous exchange in mammals
	/
	The ventilation mechanism in mammals.  The uptake, transport and release of gases by blood.
	The dissection of a small mammal to show the respiratory system.
	
	
	

	
	
	
	The effect of high carbon dioxide and low oxygen concentration on the rate and depth of breathing.
	
	
	
	3

	
	(ii)
Gaseous exchange in other organisms.
	/
	A simple treatment of the process of gaseous exchange in protozoan, a terrestrial insect and a terrestrial flowering plant, including the ventilation mechanism where appropriate.
	The gross examination of the tracheal system of an insect and lenticels of a terrestrial flowering plant.

The microscopic examination of stomata.
	
	
	

	1.10
	3.
Transport in organisms
	/
	The need for a transport system in multicellular organisms.
	
	
	
	

	
	(a)
The circulatory systems in mammals
	/
	The composition of blood.
	The examination of a mammalian blood smear.
	
	5
	1

	
	
	
	The function of the circulatory system for the transport of respiratory gases, nutrients, metabolic wastes and hormones.

The role of haemoglobin in the transport of oxygen and carbon dioxide; oxygen dissociation curves; Bohr effect.  (Biochemical details are NOT required.)
	The dissection of a mammalian heart, and of a small mammal to show the heart and main vessels of the vascular system.
	
	
	5

	
	
	
	The structure and function of blood vessels including a simple histology of an artery, a vein and a capillary.

The structure of the heart.  A brief treatment of the cardiac pace-maker and the cardiac cycle.

Nervous and hormonal control of the heart rate.

The exchange of materials between blood and body cells.

The formation of tissue fluid and lymph.
	A simple histology of arteries, capillaries and veins.
	
	
	2


	1.11
	(b)
Transport in angiosperms
	/
	The basic anatomy of a young root, a young stem and a woody stem of a dicotyledonous plant.
	The anatomy of a young root, a young stem and a woody stem of a dicotyledonous plant in relation to transport.  (Free-hand sectioning and simple staining should be carries out.)
	
	2
	8

	
	
	
	The absorption and transport of water by cohesion-tension mechanism and root pressure.
	The water pathway by translocation of dyes.
	
	3
	

	
	
	
	The absorption of minerals salts by diffusion and active transport;  (The mechanism of active transport is NOT required); the transport of mineral salts in xylem vessels.
	
	
	1
	

	1.11
	
	
	Water loss through transpiration.

The structure of guard cells and the distribution of stomata.

Factors affecting transpiration.
	The use of a potometer to study the relationship between uptake and loss of water in a leafy shoot and the factors affecting the rate of transpiration: air currents, temperature, light, humidity.
	
	1
	3

	
	
	
	The translocation of organic substances in the phloem.

The evidence for transport in phloem: the use of a radioactive tracer and aphids.

An outline of the mass flow hypothesis in phloem transport.
	A leaf structure in relation to water loss, including the structure and distribution of stomata.
	
	2
	2

	1.12
	Revision


Section I
The Variety of Living Organisms
	2.1
	1.
The variety of life
	E
	Selected organisms from the following groups should be studied to illustrate characteristics of the groups and to establish the idea of diversity.  Nevertheless, candidates should also be aware of the presence of other organisms within a group to establish the idea of diversity within each group.

When studying the structure / morphology of an organism, the emphasis should be placed on the various features which illustrate the general characteristics of the major group to which the organism belongs.

For the purpose of classifying organisms, external features should be used as far as possible.

The internal structure, body organization and life cycle are NOT required unless otherwise stated.
	Some of the organisms mentioned in this section can be studies in the field, possibly in conjunction with other exercises (e.g. ecology).  The emphasis should be placed on external features of living organisms, but certain organisms will have to be examined as microscopic mounts.
	
	
	

	
	(a)
Viruses
	E
	A brief study of the structure and mode of replication of bacteriophage.
	
	
	2
	

	
	(b)
Bacteria
	E
	A brief study of the structure and prokaryotic organization of a bacillus.
	
	
	1
	

	
	(c)
Fungi
	E
	The structure of a saprophytic mould.
	
	
	1
	1

	
	(d)
Protozoans
	E
	The structure of a ciliate.
	
	
	1
	1

	
	(e)
Algae
	E
	The structure of a filamentous green alga.

Morphology of a thalloid brown alga.
	
	
	1
	1

	2.2
	(f)
Bryophytes
	E
	Morphology of a moss.

An outline of its life cycle to show an alternation of generations without structural details.
	
	
	2
	1

	
	(g)
Ferns
	E
	Morphology of a homosporus fern.

An outline of its life cycle to show an alternation of generations without structural details.
	
	
	1
	1

	
	(h)
Gymnosperms
	E
	Morphology of a conifer.
	
	
	1
	1


	
	(i)
Angiosperms
	E
	Morphology of a herbaceous dicotyledon and a monocotyledon.

An outline of the life cycle of an angiosperm to show an alternation of generations without structural details.
	
	
	2
	1

	2.3
	(j)
Cnidarians
	E
	Morphology of Obelia.

Body organization: diploblastic nature.
	
	
	2
	1

	
	(k)
Platyhelminthes
	E
	Morphology of a planarian.

Body organization; a triploblastic acoelomate.
	
	
	1
	1

	
	(1)
Annelids
	E
	Morphology of an earthworm.

Body organization: a triploblastic coelomate showing metameric segmentation.

The importance of the coelom.
	
	
	2
	1

	2.4
	(m)
Arthropods
	E
	Morphology of an insect and a crustacean.

(Names of individual parts of the appendages including the mouthparts are NOT required.)
	
	
	2
	1

	
	(n)
Molluscs
	E
	Morphology of a bivalve.
	
	
	1
	1

	
	(o)
Echinoderms
	E
	Morphology of a starfish.
	
	
	0
	1

	
	(p)
Chordates
	E
	Morphology of a fish, an amphibian, a reptile, a bird and a mammal.
	
	
	2
	1

	
	2.
Classification
	E
	Introducing the binomial system of naming organisms and the concept of the taxonomic hierarchy.

The construction and use of simple dichotomous keys based on external features.
	Candidates should be familiar with the construction and use of simple keys, and be aware that they can be used to identify an organism to any level.  Memorizing generic / specific names is NOT required, although they could be used where known.
	
	0
	2


Section V
Inter-relationships of organisms with each other and with their environment
	2.5
	1.
Population
	/
	A general consideration of population growth and the factors affecting it.

The exponential growth of human population and its control.
	
	
	2
	

	
	2.
The ecosystem
	E
	
	
	
	
	

	
	(a)
Concept of the ecosystem
	
	An understanding of the terms (biosphere(, (biome( and (ecosystem(.

The concept of habitat and niche of an organism.

A general understanding of the interaction of organisms with the abiotic and biotic factors of the environment with reference to ONE local habitat such as grassland, a stream, a rocky shore, a mangrove and an urban ecosystem.
	A practical study of ONE of the listed local habitats.  Much of the work will be observational, and the type of work will depend on the habitat studies.  The following suggestions give a limited indication of the possible areas of study:

1.
physical conditions, including appropriate measurements of light intensity, temperature range, humidity, etc.

2.
distribution of organisms, using appropriate sampling methods.

3.
feed relationship

4.
adaptations of organisms to their modes of life (Details of internal anatomy, physiology, life cycles and behaviour are NOT required.)

5.
disturbances by man or other factors e.g. fire
	
	3
	8

	2.6
	(b)
Energy flow and nutrient cycling in the ecosystem
	E
	Producers, consumers and decomposers.

Energy flow, food chains, food webs and trophic levels.

The pyramid of numbers, pyramid of biomass and pyramid of energy.

Water, nitrogen and carbon cycles.  (Name of individual bacteria are NOT required.)
	
	
	2
	


	
	(c)
Interdependence of organisms
	E
	Predation, competition, commensalism, mutualism and parasitism.
	
	
	2
	

	
	(d)
Succession
	E
	A simple account of ecological succession.
	
	
	1
	


Section III
The functioning of living organisms
	
	4.
Support and movement
	
	
	
	
	

	2.7
	(a)
Support in animals
	The general plan and a simple outline of the functions of the mammalian skeleton (excluding individual skull bones).

The basic structure of a vertebra and the function of its parts.
	The examination of a mammalian skeleton in relation to its functions in support, movement and protection.  (Names of individual bones of the skull, wrist and ankle, the girdles and the vertebral column are NOT required.)
	
	3
	3

	
	
	A simple histology of compact bone.

An awareness of the role of muscles in support.

A comparison of the means of the support in terrestrial and aquatic animals.
	A simple histology of compact bone.
	
	
	1

	
	(b)
Support in plants
	The turgidity of cells; supporting tissues in young and a woody stems.

A brief comparison of support in terrestrial and aquatic stems.
	Supporting tissues in young and woody stems (dicot only).

The examination of T.S. of an aquatic stem.
	
	1
	1

	
	(c)
Locomotion in animals
	An awareness of different forms of locomotion as shown by amoeba, paramecium, and earthworm, an insect, a squid, a fish, a bird and a tetrapedal mammal.
	
	
	1
	

	2.8
	
	A simple histology of skeletal muscle.

The roles of actin, myosin and ATP in muscle contraction (excitation-contraction coupling mechanism is NOT required).
	A simple histology of skeletal muscle.

The examination of electron photomicrographs of skeletal muscle.
	
	4
	1

	
	
	The structure of synovial joint.
	
	
	
	1

	
	
	The role of joints and muscle in locomotion.
	The examination of a dissected mammalian limb to demonstrate the action of muscles at a joint.
	
	
	


	
	
	A simple comparison of the nature of endoskeleton, exoskeleton and hydroskeleton; their roles in support and movement as exemplified by a mammal, an insect and an earthworm.
	
	
	2
	

	2.9
	(d)
Movement in plants
	Tropisms.

The role of auxins in phototropism in shoots and a brief consideration of the evidence.

The role of auxins in geotropism in roots.
	Experiments to demonstrate geotropism and phototropism, showing the region of sensitivity and region of response.
	
	3
	1

	
	5.
Perpetuation of Species
	The need for living organisms to reproduce.

A comparison of asexual and sexual reproduction.
	
	
	
	

	
	(a)
Asexual reproduction
	A brief treatment of binary fission, budding, fragmentation, spore formation and natural vegetative propagation of angiosperms.

Artificial vegetative propagation: cutting, grafting and cloning.
	The examination of prepared slides / photomicrographs to show binary fission, budding and spore formation.

The examination of a range of stem, root and leaf propagules in angiosperms (details of anatomy are NOT required).  The cultivation of ONE of the above propagules to get new plants.
	
	2
	3

	
	(b)
Sexual reproduction
	
	
	
	
	

	
	
(i)
The structure and function of flowers
	A study of floral parts and their functions.
	The dissection of a large flower to identify the individual parts.

(Floral diagrams and floral formulae are NOT required.)
	
	1
	1

	2.10
	
(ii)
The reproductive system in mammals
	The structure and function of the male and female reproductive systems.
	The dissection of the urinogenital system of a small mammal (male and female).
	
	2
	3

	
	
	An outline of the formation of sperms and ova.

The menstrual cycle and its hormonal control.

A brief mention of the importance and methods of birth control in humans.
	The examination of sections of mammalian testis and ovary.  (Histological details are NOT required.)
	
	3
	2


	2.11
	
(iii)
The transfer of gametes and fertilization
	/
	Pollination: self and cross pollination.

A simple treatment of fertilization in angiosperms and mammals.

The significance of external and internal fertilization in relation to the habitat of the organism (e.g. a frog and a mammal).
	
	
	2
	

	
	
(iv)
The formation of the seeds and fruits
	/
	The fate of floral parts after fertilization.

A brief reference to the development of a dicotyledonous embryo.

The functions of different parts of a seed.
	
	
	2
	3

	
	
	
	Fruit formation.
	The general structure of seeds and seedlings e.g. broad bean /mung bean and maize.
	
	
	

	
	
	
	A simple treatment of the dispersal mechanisms of fruits and seeds.
	A study of a range of seeds after and fruits in relation to dispersal.
	
	
	

	
	
(v)
The germination of seeds
	/
	An outline of the physiological changes during seed germination.

The importance of dormancy in seeds.  (Mechanisms of seed dormancy are NOT required.)


	
	
	2
	

	2.12
	
(vi)
The mammalian foetus and the new-born
	S
	Nutrition, gaseous exchange and excretion of the foetus in relation to the placenta.

The functions of extra-embryonic membranes.

The birth of the foetus and parental care.
	
	
	2
	


	
	6.
Growth and development
	/
	The concept of growth and development.
	
	
	
	

	
	(a)
The measurement of growth
	/
	Problems of measurement.

Growth curves.
	
	
	4
	

	
	(b)
Primary and secondary growth in plants
	/
	The activity of apical and lateral meristems.  Cell enlargement and differentiation.  Cambial function in relation to secondary growth.  (Detailed anatomical study is NOT required).
	A microscopic examination to note the location of lateral meristems in dicot stems and apical meristem in dicot roots.
	
	
	

	2.13
	(c)
Metamorphosis in animals
	/
	Metamorphosis as illustrated by mosquitoes.
	Film / video show on the life cycle of mosquito.
	
	1
	0

	
	(d)
The control of growth and development
	/
	The control of growth and development by hormones as illustrated by the roles of auxins and gibberellins in germination and shoot elongation (the mechanism of action at cellular level is NOT required); the functions of the pituitary and thyroid glands in relation to growth and development in mammals.  Other factors (e.g. nutritional effects, genetic effects) should also be mentioned.
	
	
	2
	


~ End ~

	
	7.
Response and co-ordination
	
	
	
	
	
	

	
	(a)
The detection of environmental conditions
	
	
	
	
	
	

	
	
(i)
The skin
	
	Sensory functions of the mammalian skin.
	
	
	1
	

	
	
(ii)
The eye
	
	The structure and function of the mammalian eye.

Accommodation.  The functions of rods and cones.
	The dissection of a mammalian eye.
	
	2
	2

	
	
(iii)
The ear
	
	The structure of the mammalian ear.

The auditory function of the ear.

The detection of acceleration and the position of the body with respect to gravity.
	
	
	3
	

	
	(b)
Response to environment
	
	The responses of shoots to light and gravity; the responses of roots to gravity and water (including the role of auxins in phototropism and geotropism).
	
	
	0
	

	
	
	
	Photoperiodic effects, e.g. long- and short-day plants.  A brief reference to the role of phytochrome in photoperiodic control of flowering.
	
	
	2
	

	
	(c)
Nervous co-ordination in mammals
	
	The structure and functions of neurones.
	
	
	1
	2

	
	
	
	The nature and conduction of the nerve impulse.
	
	
	2
	

	
	
	
	A simple account of synaptic transmission.
	
	
	1
	

	
	
	
	The functioning of a spinal reflex and the types of neurones involved.

A simple treatment of the conditioned reflex and voluntary action.
	Reflexes (e.g. pupillary, blinking, lachrymal and salivary reflexes).
	
	1
	


	
	
	
	The organization of the nervous system into the central nervous system and peripheral nervous system.
	
	
	1
	

	
	
	
	The gross structure of the human brain.

Functions of the cerebrum, hypothalamus, cerebellum, medulla and spinal cord.
	The gross examination of a mammalian brain.

The examination of a transverse section of a mammalian spinal cord.
	
	2
	

	
	
	
	The control of involuntary body activities by the sympathetic and parasympathetic nervous systems with reference to their antagonistic actions.
	
	
	1
	

	
	(d)
Hormonal co-ordination in mammals
	
	The nature of an endocrine gland.

The characteristic of a hormone.

The differences between nervous and endocrine co-ordination.

The feedback mechanism as illustrated by the control of thyroxin secretion by pituitary gland.

The inter-relationship between blood glucose and hormones such as insulin, glucagon and adrenaline.  (Pathological details of the results of imbalance are NOT required.)

The inter-relationship with the nervous system in co-ordinating body activities as exemplified by thermoregulation and lactation.
	
	
	4
	

	
	(e)
Phytohormones
	
	A brief treatment of the roles of auxins, gibberellins and cytokinins in plants.
	
	
	2
	


	
	8.
Homeostasis
	
	The need for regulation of the internal environment and the concept of hormones.
	
	
	
	

	
	(a)
Regulation of water and minerals salts
	
	The structure and functions of mammalian kidney

Ultrafiltration, reabsorption of solutes and water, and the countercurrent multiplier in the formation of urine.  The action of ADH and aldosterone.
	
	
	4
	

	
	
	
	Water balance in terrestrial flowering plants including adaptations shown by halophytes and xerophytes.
	A study of major adaptations (including the microscopic examination of leaf sections) of halophytes and xerophytes in relation to water balance.
	
	2
	3

	
	(b)
Regulation of body temperature
	
	The importance of the regulation of body temperature.

Endotherms and ectotherms.
	
	
	5
	1

	
	
	
	A simple histology of the mammalian skin.
	A simple histology of mammalian skin.
	
	
	

	
	
	
	Temperature regulation in mammals including the role of the skin, circulation, muscles, hypothalamus and hormones.
	
	
	
	

	
	(c)
Regulation of blood glucose level
	
	The role of the liver and hormones.
	
	
	0
	

	
	(d)
Defence against disease in mammals
	
	Intact skin and epithelium, mucus, cilia in respiratory tract and gastric juice as defence mechanisms.

The importance of blood clotting.

Phagocytosis.

An outline of the inflammatory response.

An outline of the humoral and cell-mediated immune responses including an understanding the terms: antigen, antibody, lymphocyte, memory cells.  A brief account of immunization against common diseases.  The immune response and its relation to ABO blood groups and organ transplants.  An awareness of the use of drugs (sulphonamides and antibiotics) in treating infectious diseases.
	
	
	7
	


Section IV
Genetics and Evolution
	
	1.
Genetics
	
	
	
	
	
	

	
	(a)
Nature and action of the gene
	
	A brief consideration of the relationship between gene, DNA and chromosomes.

The molecular structure of the DNA molecule.

The semi-conservative nature of DNA replication: mechanism and evidence.

A brief description of the genetic code.

The role of DNA and RNAs in protein synthesis.  (Details of the structures of t-RNA and ribosomes are NOT required.)
	The observation of squash preparations of giant chromosomes e.g. salivary glands of Chironomus larvae.
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	(b)
The role of gametes in inheritance
	
	Meiosis versus mitosis.
	The observation of chromosome preparations to study stages of mitosis.  Squashes of root tips should be attempted, supplementary by prepared sides and photomicrographs.

The use of photomicrographs / slides to show the process of meiosis.
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	(c)
The inheritance of discrete characters
	
	Monohybrid and dihybrid crosses.

Backcross and test cross.

Dominance, recessiveness, incomplete dominance (e.g. the colour of petals in snapdrog) and codominace (e.g. haemophiliac and colour blindness).

Sex chromosomes and sex-linkage in man.

Multiple alleles (e.g. human ABO blood group)

Linkage and crossing over.  (Calculation of crossover value is NOT required.)

The role of recombination in causing variation.
	The results of monohybrid and dihybrid crosses should be studies (e.g. maize ears).
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	(d)
Discontinuous and continuous variation of characters
	
	Discontinuous variation (e.g. tongue rolling, ABO blood groups in man) and continuous variations (e.g. height and weight in man.).

The normal distribution curve.  A simple treatment of polygenic inheritance and the effect of environment on it.
	Discontinuous variations can be demonstrated by tongue rolling, blood groups, etc.

Continuous variation can be demonstrated by height in man and length of leaves, etc.
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	(e)
Mutation
	
	The effect of gene mutation on amino acid sequence e.g. sickle-cell anaemia (Different types of gene mutation are NOT required.)

A simple treatment of chromosome mutation: changes in chromosome number (e.g. Down(s syndrome) and chromosome structure.  (Different types of chromosome mutation and their genetic consequence are NOT required.)

Spontaneous and induced mutations (Ionizing radiation, ultraviolet light and chemicals as mutagens should be mentioned.) (Mechanisms are NOT required.)
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	2.
Evolution
	
	
	
	
	
	

	
	(a)
Evidence of evolution
	
	A brief assessment of the evidence for evolution including the study of fossils and homologous structures in pentadactyl limbs.
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	(b)
The mechanism of evolution
	
	The role of variations, natural selection and isolation in the development of new species.
	
	
	
	

	
	3.
Plant and animal breeding
	
	An artificial selection and breeding for selected traits to produce domestic varieties.  Artificial insemination.  Hybrid vigour.  Polyploidy.  (Technical details are NOT required.)
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Section V
Inter-relationships of organisms with each other and with their environment
	
	3.
The economic significance of micro-organisms
	
	An awareness of useful and harmful micro-organism.

Biodeterioration of food.

The biological principles of food preservation using physical and chemical methods.

Micro-organisms as disease agents e.g. white rust, cholera, AIDS and hepatitis B.  A brief review of methods and cost to control the spread of diseases, such as personal hygiene, sewage treatment and crop protection.
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	4.
Man's impact on the environment
	
	
	A small project / discussion (e.g. the human population explosion and its impact on the environment; the world food problem as a biological and social issue.)
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	(a)
Resource exploitation
	
	The variety of resources exploited by man: renewable and non-renewable resources.

An understanding of the ways in which man(s exploitation of natural resources has modified the environment.
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	(b)
The effects of agriculture
	
	A general consideration of soil properties in relation to crop growth.
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	Soil erosion as a consequence of agricultural practice.

The undesirable effects of the chemical control of pests and weeds.

The excessive use of chemical fertilizers.
	
	
	2
	

	
	(c)
Pollution
	
	
	A small project / investigation (e.g. acid rain; the greenhouse effect; the lichen distribution as an indication of air pollution by sulphur dioxide; a survey of streams for water pollutants).
	
	
	2

	
	
(i)
Atmospheric pollution
	
	Atmospheric pollutants (e.g. sulphur dioxide and particulates) and their effects.

Global issues: ozone depletion; the greenhouse effect; and acid rain.
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(ii)
Water pollution
	
	Sewage: inadequate treatment leading to the contamination of water and depletion of oxygen.

Eutrophication and algal blooms.

Pollution by oil and detergent.
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	5.
Man's responsibility for environmental protection and conservation
	
	The need foe conservation of natural resources.

The management of natural resources e.g. fish, timber.

The recycling of wastes e.g. paper, aluminium.

Conservation of organisms and their habitats: ecological, aesthetic, moral and economic considerations.

Countryside conservation: the Country Park Programme.

Pollution control measures: sewage treatment, the sitting of power stations and industries; the control of agricultural and industrial effluents.

The relationship between economics and the protection of the environment.

The importance of environmental education and legislation.
	Discussion / Debate / Visits
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