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3.5.1 Describe the main stages of photosynthesis
Explain how ATP is made during the light-dependent reaction
Describe the role of photolysis in the light-dependent reaction
Outline where glycolysis fits into the overall process of respiration
3.5.2 Explain the role of oxygen in aerobic respiration
3.5.3 Define the terms: trophic level, food chain, food web, producer, consumer, and
decomposer
Define biomass and explain how it is measured
3.54 Describe the features of the phosphorous cycle and nitrogen cycle
3.6.1.1 | Define a stimulus and a response
Explain how each type of response increases an organism’s chances of survival
3.6.1.2 Explain the roles of sensory, intermediate, and motor neurones play in a reflex arc
3.6.1.3 Explain how the autonomic nervous system controls heart rate

Explain the role chemical and pressure receptors play in the processes Controlling
the heart rate

Explain how receptors work together in the eye




3.6.4 internal environment within restricted limits.

Homeostasis in mammals involves physiological control systems that maintain the

The importance of maintaining a stable core temperature and stable blood pH in
relation to enzyme activity.

LEARNING TOOLS

Ski" Opportunities and to derive the appropriate units.

Students could be given data from which to calculate gross primary production

EVERYBODY READS... IN SCIENCE!

KEY WORDS . Light Light Neurones Calvin Cycle Photophosphorylation
independent dependent
Coenzymes Stimulus Trophic level | Photolysis Link Reaction
Required Required practical 7: Chromatography

practicals

Required practical 8: Dehydrogenase
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3.6.4.1

Describe the nature of homeostasis

Explain the importance of homeostasis

Explain how control mechanisms work

Explain what negative feedback is

Distinguish between negative feedback and positive feedback

Explain how hormones work

3.6.4.2

Explain the roles of the pancreas and liver in regulating blood glucose

The importance of maintaining a stable blood glucose concentration in terms of
availability of respiratory substrate and of the water potential of blood.

The factors that influence blood glucose concentration

The role of the liver in glycogenesis, glycogenolysis and gluconeogenesis.

The action of insulin by:

° attaching to receptors on the surfaces of target cells

° controlling the uptake of glucose by regulating the inclusion of channel proteins
in the surface membranes of target cells

. activating enzymes involved in the conversion of glucose to glycogen.

The action of glucagon by:

. attaching to receptors on the surfaces of target cells

. activating enzymes involved in the conversion of glycogen to glucose

. activating enzymes involved in the conversion of glycerol and amino acids into
glucose.

The role of adrenaline by:

. attaching to receptors on the surfaces of target cells
. activating enzymes involved in the conversion of glycogen to glucose.

3.6.4.3

Describe the structure of the mammalian kidney

Describe the ultrafiltration and the production of glomerular filtrate

3.7.1

Define the meaning of the terms genotype and phenotype

Define the terms dominant, recessive, and codominant alleles




Explain the nature of multiple alleles

Explain how to make labelled genetic diagrams

Explain dihybrid inheritance

The use of fully labelled genetic diagrams to interpret, or predict, the results of:

e monohybrid and dihybrid crosses involving dominant, recessive and codominant
alleles

e crosses involving sex-linkage, autosomal linkage, multiple alleles and epistasis.

Use of the chi-squared test to compare the goodness of fit of observed phenotypic
ratios with expected ratios.

The Hardy—Weinberg principle provides a mathematical model, which predicts that

which the principle applies.

allele frequencies will not change from generation to generation. The conditions under

The frequency of alleles, genotypes and phenotypes in a population can be calculated
using the Hardy—Weinberg equation: p2 + 2pq +g2=1

LEARNING TOOLS

monohybrid and dihybrid crosses.

Sk||| opportunities phenotypes within a single population.

Students could use information to represent phenotypic ratios in

Students could collect data about the frequency of observable

Students could calculate allele, genotype and phenotype
frequencies from appropriate data using the Hardy—Weinberg

equation
EVERYBODY READS... IN SCIENCE!
KEY WORDS Homeostasis Hormones Negative Ultrafiltration Genotype
feedback
Phenotype Dominant Recessive Dihybrid Codominant
Required Required practical 9: Respiration
practicals Required practical 10: Choice chamber
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3.7.1

Explain how codominance affects the inheritance of characteristics

Explain how multiple alleles affect inheritance

Demonstrate how the chi-squared test is used in genetics.

3.7.3

Using the Hardy-Weinberg principle calculate allele genotypes and phenotypes
frequencies

Explain the role of overproduction of offspring in natural selection

Define a gene pool

Explain how selection affects allelic frequencies

Allopatric and sympatric speciation. The importance of genetic drift in
causing changes in allele frequency in small populations.

The effects of stabilising, directional and disruptive selection.

3.7.4

Define the terms environment, biotic, abiotic and biosphere

Populations of different species form a community. A community and the non-living
components of its environment together form an ecosystem.

An ecosystem supports a certain size of population of a species, called the carrying
capacity. This population size can vary as a result of:

¢ the effect of abiotic factors

¢ Interactions between organisms: interspecific and intraspecific competition and
predation.

The size of a population can be estimated using:

¢ randomly placed quadrats, or quadrats along a belt transect, for slow-moving or non-
motile organisms

¢ The mark-release-recapture method for motile organisms. The assumptions made
when using the mark-release-recapture method.

Changes that organisms produce in their abiotic environment can result in a less
hostile environment and change biodiversity.

Explain how the predator-prey relationship affects the population size of the predator
and prey

3.8.1

Describe the types of gene mutation

Explain how the different types of gene mutation result in different amino acid
sequences in polypeptides

3.8.2.1

Explain how oestrogen affects gene transcription

3.84.1

Explain how complementary DNA is made using reverse transcriptase

LEARNING TOOLS




Skill opportunities

Investigate the distribution of organisms in a named habitat using
randomly placed frame quadrats, or a belt transect

Use both percentage cover and frequency as measures of abundance of a
sessile species

Students could use the mark-release-recapture method to investigate the
abundance of a motile species.

Students could use a logarithmic scale in representing the growth of a
population of microorganisms

EVERYBODY READS... IN SCIENCE!

KEY WORDS Revgrse Biotic Abiotic Biosphere Sym|.oat.r|c
transcriptase speciation
Codominance Gene pool Mutation Oestrogen Transcription

Required Required practical 11: Dilution glucose series

praCticaIS Required practical 12: Investigation into the effect of a named environmental factor on the

distribution of a given species
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3.8.2.1 | State what small interfering RNA is

3.8.2.2 | Explain how small interfering RNA affects gene expression

State what is meant by epigenetics

Explain the effects of decreased acetylation of histones

Explain the effects of increased methylation of DNA

3.8.2.3 | Distinguish between benign and malignant tumours

Explain the effects of abnormal methylation of tumour suppressor genes and oncogenes

3.8.3 Outline the importance of genome sequencing projects

Fragments of DNA can be produced by several methods, including:
e conversion of MRNA to complementary DNA (cDNA), using reverse transcriptase

e using restriction enzymes to cut a fragment containing the desired gene from DNA
e creating the gene in a ‘gene machine’.

Fragments of DNA can be amplified by in vitro and in vivo techniques.

The principles of the polymerase chain reaction (PCR) as an in vitro method to amplify
DNA fragments.

The culture of transformed host cells as an in vivo method to amplify DNA fragments.
¢ The addition of promoter and terminator regions to the fragments of DNA.

e The use of restriction endonucleases and ligases to insert fragments of DNA into
vectors. Transformation of host cells using these vectors.

¢ The use of marker genes to detect genetically modified (GM) cells or organisms.
(Students will not be required to recall specific marker genes in a written paper.)

3.8.4.1 | Explain how complementary DNA is made using reverse transcriptase

Explain how restriction endonucleases are used to cut DNA into fragments

topic




Explain the importance of sticky ends

Explain how a DNA fragment can be inserted into a vector

Describe the nature of gene markers and explain how they work

3.8.4.2 | The use of labelled DNA probes and DNA hybridisation to locate specific alleles of genes.
The use of labelled DNA probes that can be used to screen patients for heritable
conditions, drug responses or health risks

3.8.4.3 | Explain the technique of gel electrophoresis

An organism’s genome contains many variable number tandem repeats (VNTRs). The
probability of two individuals having the same VNTRs is very low.

The technique of genetic fingerprinting in analysing DNA fragments that have been
cloned by PCR, and its use in determining genetic relationships and in determining the
genetic variability within a population.

The use of genetic fingerprinting in the fields of forensic science, medical diagnosis,
animal and plant breeding.

LEARNING TOOLS

Skill opportunities | ayes.

Students could use gel electrophoresis to produce ‘fingerprints’ of food

EVERYBODY READS... IN SCIENCE!

. . R . .
KEY WORDS Epigenetics Genome eve.rse DNA ligase Primer
transcriptase
Gel . . .
© . Acetylation Methylation SiRNA Gene markers
electrophoresis




