Biology Unit Content

1. Molecules and Cells
Molecules
Nucleic acids
Replication and protein synthesis
Enzymes
Cell structure and cell membrane
Cell organelles
Chromosome structure and mitosis
Gene technology

2. Exchange and Transport
Movement of molecules
Gas exchange in plants and simple organisms
Gas exchange in mammals
Transport in mammals: blood
Transport in mammals: vessels
Transport in mammals: heart
Transport in plants
Transport of water through the plant
Translocation in plants

3. Energy and the Environment
Autotrophic and heterotrophic nutrition
Energy flow in the ecosystem
Food chains and food webs
Ecological pyramids
Recycling of nutrients
Population growth and control
Resource management and human influences

4. Metabolism, Respiration and Photosynthesis
The role of ATP in metabolism
Aerobic respiration
Aerobic respiration and energy budgets
Photosynthesis
Biochemistry of the light dependent stage
Biochemistry of the light independent stage

5. Regulation and Control
Homeostasis
The kidney
Functioning of the kidney
Plant growth substances
Effect of light on plant growth
Nerves
Synapses
The central nervous system
Sensory receptors

6. Microbiology
Types of microorganisms
Growth and culture techniques
Fermentation
Pathogens and human disease
Protection against disease
Applications and contemporary issues

7. Reproduction and Genetics
Pollination and fertilization
Seed development and germination
Human reproduction
Hormonal control of reproduction
Fertilization and development
Variation
Meiosis
Mendel’s laws
Deviations from Mendel’s laws and sex linkage
Mutations
Genetic counselling and gene therapy

8. Classification, Biodiversity and Evolution
Principles of taxonomy
The five-kingdom classification
Population genetics
Evolution and selection
Isolation and speciation
Human influences as a selection pressure
Biodiversity and causes of extinction

1. Molecules and Cells
Molecules
Definition, structure, classification, properties and role of carbohydrates, lipids, and proteins.
Structure and role of phospholipids
Structure and properties of water

Nucleic acids
Structure of nucleic acids
- phosphoric acid, pentose sugar, organic base
Structure of DNA and RNA
- ribosomal RNA
- transfer RNA
- messenger RNA

Replication and Protein Synthesis
Replication
Nature of the genetic code
Stages and process of protein synthesis
- synthesis of amino acids
- transcription
- amino acid activation
- translation

Enzymes
Nomenclature and classification of enzymes
- cofactors
- prosthetic groups
- coenzymes
Properties of enzymes:
- specific
- protein molecules
- catalytic properties
- reversible
- efficient
- denatured by heat
Mechanism of enzyme catalysis
- Michaelis-Menton equation
Factors affecting enzyme action
- temperature
pH
- substrate concentration
.
Uses of enzymes
- food and chemical industries
- medicine
E

d i hibit

-

non-reversible
end-product inhibition
allosteric effectors

Cell Structure and membrane
Prokaryotic and Eukaryotic cells
- organization of genetic material and replication
- cellular organization
Ultrastructure of the cell
Cell membrane: the membrane as a barrier

Cell Organelles
Nucleus
Rough and smooth endoplasmic reticulum
Golgi apparatus
Chloroplasts
Mitochondria
Lysosomes
Ribosomes
Centrioles
Microtubules

Chromosome Structure and Mitosis
Chromosome structure
Mitosis: Interphase, Prophase, Metaphase, Anaphase, Telophase
Significance of mitosis

Gene Technology
Definition of genetic engineering
Recombinant DNA technology
Applications of genetic engineering
- health care
- agriculture
Implications of genetic engineering

2. Exchange and Transport
Movement of Molecules
Diffusion and facilitated diffusion
Osmosis
Active transport

Human Digestion
Digestion: mouth, stomach, small intestine
Absorption

Definition of gas exchange
The respiratory surface
Single-celled organisms
Plants

Gas Exchange in Mammals
Problems associated with increase in size
Structure of the respiratory system
Ventilation mechanism
Gaseous exchange in the alveolus
Rate of respiration
Nervous control of breathing

Transport in Mammals: Blood
Composition of blood
Functions of blood: oxygen and carbon dioxide carriage

Transport in Mammals: Vessels
Blood vessels and the circulation system:
-structure of arteries and veins
Intercellular fluid and lymph

Transport in Mammals: Heart
The heart and blood flow
Control of heartbeat: heart rate

Transport in Plants
Vascular tissues
Xylem distribution
Transpiration

Transport of Water through the Plant
Structure of xylem
The movement of water through the plant
- water uptake by the roots
The uptake of minerals

Translocation in Plants
Structure of phloem
Transport in the phloem

3. Energy and the Environment
Autotrophic Nutrition
Photosynthesis

Heterotrophic Nutrition
Holozoic
Saprobiontic
Parasitic
Mutualistic

Energy Flow in the Ecosystem
Components of an ecosystem
Energy Source
Energy Flow

Food Chains and Food Webs
Definition of terms – Food Chain and Food Web
Primary producers
Primary, Secondary and Tertiary consumers
Decomposers
Trophic efficiency

Ecological Pyramids
Pyramids of numbers
Pyramids of biomass
Pyramids of energy

Recycling of Nutrients
Carbon cycle
Nitrogen cycle

Population Growth and Control
Population growth: lag, exponential, stationary, death
Density dependence
Regulation of population size
Predation
Community and succession

Resource Management and Human Influences
Monoculture
Pest control
Biological; control
Deforestation
Fishing
Conservation

4. Metabolism, Respiration and Photosynthesis
The Role of ATP in Metabolism
The structure of ATP

The chemiosmotic theory of ATP synthesis

Aerobic Respiration
Glycolysis
Krebs cycle
Electron transport system

Anaerobic Respiration and Energy Budgets
Anaerobic Respiration
Energy Budgets: aerobic and anaerobic respiration
Alternative respiratory substances: fat respiration, protein
Respiratory quotient

Photosynthesis
Factors affecting photosynthesis
carbon dioxide
- light intensity
- compensation point
- temperature
- water

Photosynthetic pigments
- chlorophylls
- carotenoids
- Absorption and action spectra
Leaf structure and function

Biochemistry of the Light-dependent Stage
Light harvesting
Light-dependent stage: photophosphorylation (cyclic, non-cyclic)

Biochemistry of the Light-independent Stage
The Calvin cycle
Products of photosynthesis
Mineral nutrition

5. Regulation and Control
Homeostasis
The homeostatic process: detector
Regulation of blood sugar
Temperature regulation

The Kidney
Functions of the kidney
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Functioning of the Kidney
Ultrafiltration
Selective reabsorption
Secretion
The role of antidiuretic hormone (ADH) in Osmoregulation

Plant Growth Substances
Chemical co-ordination in plants
Auxins
Gibberelins
Cytokinins
Abscisic acid
Ethene

Effect of Light on Plant Growth
Phototropism
Phytochrome
Photoperiodism

Nerves
Structure of neurones
Transmission of nerve impulses

Synapses
Structure of synapses
Synaptic transmission
Functions of synapses
Effects of drugs

The Central Nervous System
Structure and function of the brain
- forebrain
midbrain
hindbrain
Spinal cord and reflex arc
Autonomic nervous system

Sensory Receptors
Mode of action of receptors
The eye
- Control of the amount of light entering the eye
- Focusing
- The retina
- Colour vision

Contraction mechanism

6. Microbiology
Types of Microorganism
Bacteria
- classification
- sizes and shapes
- components of cells
- cell envelope structures
- external appendages
- cytoplasm
- Endospores
Fungi
Viruses
- definition
- structure of virus particles
- virus proteins and nucleic acids
- classification- large/small DNA viruses, segmented/non-segmented RNA viruses
- virus replication
- virus infection – method of spread, horizontal, respiratory, oral-gastrointestinal
- viruses and the immunocompromised
- virus vaccines

Growth and Culture Techniques
Conditions necessary for growth
- time
- temperature
- nutrition
- oxygen
- pH
- water activity
Culture techniques
- continuous
- batch
Methods of measuring growth

Fermentation
Fermenter design
Batch versus continuous cultivation
Antibiotic production

Pathogens and Human Disease
Disease transmission
Selected diseases, their control methods and treatment
- Bacterial diseases
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Protection against Diseases
The immune system
Immunity
Cell-mediated immune response
Types of immunity

Applications and Contemporary Issues
Monoclonal antibodies
Antibiotics and resistance
The effectiveness of vaccination programmes

7. Reproduction and Genetics
Flower Structure and Gamete Development
Flower structure
Pollen grain development
Ovule development

Pollination and Fertilization
Pollination
- Self-pollination
- Cross-pollination
- Wind –pollination
- Insect-pollination
Fertilization

Seed Development and Germination
Development of the seed
Structure of the seed
Germination
Mobilization of food reserves during germination
Success of the angiosperms
Human Reproduction
Male reproductive system
Female reproductive system
Gametogenesis
- Formation of spermatozoa
- Formation of ova

Hormonal Control of Reproduction
Menstrual cycle
Hormone regulation in the male

Fertilization and Development
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The placenta
- functions of the placenta
Birth
Lactation
Variation
Definition of a gene
Variation
- Discontinuous variation
- Continuous variation
Origins of Variation
- Environmental effects
- Sexual reproduction
- Mutations

Meiosis
The process of meiosis
- Prophase
- Metaphase
- Anaphase
- Telophase

Mendel’s Laws
Genetic terms
- Dominant allele
- Recessive allele
- Genotype
- Phenotype
- Homozygous
- Heterozygous
- First filial generation
- Second filial generation
First and second laws

Deviations from Mendel’s Laws and Sex Linkage
Co-dominance
Multiple Alleles
Epistasis
Sex determination
- sex linked inheritance

Mutations
Gene mutations
Chromosome mutations
- changes in numbers
- changes in structure

Genetic Counselling and Gene Therapy

Gene therapy
- cystic fibrosis
- diagnosis of genetic disorders

Applications of Reproduction and Genetics
Micropropagation
Embryo manipulation
Embryo cloning

8. Classification, Biodiversity and Evolution
Principles of Taxonomy
Grouping organisms in a hierarchical scheme
Binomial system

The Five Kingdom System
Prokaryotae
Protoctista
Fungi
Plantae
Animalia

Population Genetics
Gene pool
Genetic changes in populations

Evolution and Selection
Natural selection
Polymorphism

Isolation and Speciation
The origins of species
- sympatric speciation
- allopatric speciation

Human Influences as a Selection Pressure
Selective breeding
- inbreeding
- Outbreeding
Artificial insemination
Pesticide resistance
- resistance in rats

Biodiversity and Causes of Extinction
How farming practice can reduce or enhance biodiversity
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