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	3.4 UNIT 4: Populations and environment

	
	

	3.4.1 The dynamic equilibrium of populations is affected by a number of factors

	Assessable learning outcomes
	Advanced Biology spread

	Populations and ecosystems
	22.2, 22.5

	Investigating populations
	appendix

	Variation in population size
	22.6, 22.8, 22.9

	Human populations
	22.7

	
	

	3.1.2 ATP provides the immediate source of energy for biological processes

	Assessable learning outcomes
	Advanced Biology spread

	ATP
	2.11

	
	

	3.4.3 In photosynthesis, energy is transferred to ATP in the light-dependent reaction and the ATP is utilised in the light-independent reaction.

	Assessable learning outcomes
	Advanced Biology spread

	Photsynthesis
	5.1

	Light-dependent reaction
	5.2, 5.3

	Light-independent reaction
	5.4

	Limiting factors
	5.5

	
	

	3.4.4 In respiration, glycolysis takes place in the cytoplasm and the remaining steps in the mitochondria. ATP synthesis is associated with the electron transfer chain in the membranes of mitochondria.

	Assessable learning outcomes
	Advanced Biology spread

	Aerobic respiration
	6.1, 6.2, 6.3, 6.4

	Anaerobic respiration
	6.1

	
	

	3.4.5 Energy is transferred through ecosystems and the efficiency of transfer can be measured

	Assessable learning outcomes
	Advanced Biology spread

	Energy transfer
	22.3, 22.4

	Energy and food production
	22.4, 23.1, 23.2, 23.3

	
	

	3.4.6 Chemical elements are recycled in ecosystems. Microorganisms play a key role in recycling these elements.

	Assessable learning outcomes
	Advanced Biology spread

	Nutrient cycles
	22.12, 22.13

	Carbon
	22.13

	Nitrogen
	22.12

	
	

	3.4.7 Ecosystems are dynamic systems, usually moving from colonisation to climax communities in the process of succession.

	Assessable learning outcomes
	Advanced Biology spread

	Succession
	22.10

	
	

	3.4.8 Genetic variation within a species and geographic isolation leads to the accumulation of different genetic information in populations and the potential formation of new species.

	Assessable learning outcomes
	Advanced Biology spread

	Inheritance
	19.3, 19.4, 19.8

	The Hardy-Weinberg principle
	20.6

	Selection
	20.4

	Speciation
	20.8

	
	

	Biological principles

	Assessable learning outcomes
	Advanced Biology spread

	Random sampling results in the collection of data which is unbiased and suitable for statistical analysis.
	appendix

	ATP is the immediate source of energy for biological processes
	2.11

	Limiting factors
	5.5

	Energy is transferred through ecosystems
	22.3, 22.4

	Chemical elements are recycled in ecosystems
	22.12, 22.13

	Genetic variation occurs within a species and geographic isolation leads to the accumulation of genetic difference in populations.
	19.1, 20.8

	
	

	Investigative and practical skills

	Assessable learning outcomes
	Advanced Biology spread

	The effect of a specific limiting factor such as light intensity, carbon dioxide concentration or temperature on the rate of photosynthesis.
	5.5

	The effect of a specific variable such as substrate or temperature on the rate of respiration of a suitable organism.
	6.5

	Fieldwork involving the use of frame quadrats and line transects, and the measurement of a specific abiotic factor. Collection of quantitative data from at least one habitat, and the application of elementary statistical analysis to the results. The use of percentage cover and frequency as measures of abundance.
	appendix

	
	

	3.5 UNIT 5: Control in cells and in organisms

	
	

	3.5.1 Stimuli, both internal and external, are detected and lead to a response

	Assessable learning outcomes
	Advanced Biology spread

	Survival and response
	11.8, 14.11

	Control of heart rate
	7.7

	Receptors
	10.8, 10.12

	
	

	3.5.2 Coordination may be chemical or electrical in nature

	Assessable learning outcomes
	Advanced Biology spread

	Principles
	10.1, 10.2, 14.10, 14.11

	Nerve impulses
	10.1, 10.4, 10.5

	Synaptic transmission
	10.6

	
	

	3.5.3 Skeletal muscles are stimulated to contract by nerves and act as effectors

	Assessable learning outcomes
	Advanced Biology spread

	The sliding filament theory of muscle contraction
	11.4, 11.5

	Muscles as effectors
	11.4

	
	

	3.5.4 Homeostasis is the maintenance of a constant internal environment

	Assessable learning outcomes
	Advanced Biology spread

	Principles
	8.1, 8.2, 8.9

	Temperature control
	8.9, 8.10, 8.11

	Control of blood glucose concentration
	8.2, 8.3

	
	

	3.5.5 Negative feedback helps maintain an optimal internal state in the context of a dynamic equilibrium. Positive feedback also occurs.

	Assessable learning outcomes
	Advanced Biology spread

	Principles
	8.1

	Control of mammalian oestrus
	12.4

	
	

	3.5.6 The sequence of bases in DNA determines the structure of proteins, including enzymes

	Assessable learning outcomes
	Advanced Biology spread

	The genetic code
	2.11, 18.1, 18.6

	Polypeptide synthesis
	18.7, 18.8

	Gene mutation
	16.5, 19.1

	
	

	3.5.7 Gene expression is controlled by a number of features

	Assessable learning outcomes
	Advanced Biology spread

	Most of a cell's DNA is not translated
	—

	Regulation of transcription and translation
	—

	
	

	3.5.8 Gene cloning technologies allow study and alteration of gene function in order to better understand organism function and to design new industrial and medical processes.

	Assessable learning outcomes
	Advanced Biology spread

	Gene cloning and transfer
	18.9, 18.10

	Gene therapy
	19.10

	Medical diagnosis
	—

	Genetic fingerprinting
	18.11

	
	

	Biological principles
When they have completed this unit, candidates will be expected to have an understanding of the following:

	Assessable learning outcomes
	Advanced Biology spread

	Organisms regulate their internal environment and so maintain optimum conditions for their metabolism.
	8.1

	Animals respond to their internal and external environment as a result of stimulus perception, chemical and electrical coordination and a response by effectors. Plants respond to their external environment as a result of specific growth factors that regulate cell growth.
	10.8, 14.11

	The genetic code is held in the base sequence of nucleic acids and determines the amino acid sequence of polypeptides produced by a cell.
	18.6

	Regulating gene expression enables a cell to control its own activities and development.
	18.7

	Scientists are able to manipulate gene expression for many agricultural, industrial and medical purposes.
	18.9

	
	

	Investigative and practical skills
The practical work undertaken should include investigations which consider:

	Assessable learning outcomes
	Advanced Biology spread

	The effect of external stimuli on taxes and kineses in suitable organisms
	—


