St Mary’s Catholic School
Department Curriculum Planning
Department: Science

Year Group: Year 12 (Biology)

This is the plan for the taught curriculum during achievement period: Term 2 half term 1 (December to February)
3.3.1 Surface area to volume ratio
3.3.2 Gas exchange
3.3.3 Digestion and absorption
3.3.4 Mass transport – Animals – Haemoglobin and circulatory system
3.3.4 Mass transport – Animals – Cardiac cycle
3.4.3 Genetic diversity can arise as a result of mutation or during meiosis
3.4.4 Genetic diversity and adaptation
3.4.5 Species and taxonomy
3.4.6 Biodiversity within a community
3.4.7 Investigating diversity
	Brief summary of the topic/work being covered during this period	

	Students are taught the following topics;
· Surface area to volume ratio
· Gas exchange
· Digestion and absorption
· Mass transport – Animals
· Mass transport – Plants
· Genetic diversity can arise as a result of mutation or during meiosis
· Genetic diversity and adaptation
· Species and taxonomy
· Biodiversity within a community
· Investigating diversity

Students are taught the topics so that they can gain a full understanding of the core principles of Biology and enable them to achieve their full potential at A level.


	Prior knowledge needed for this unit/topic from previous teaching

	Concepts Covered in KS4

Surface area to volume ratio
Students will be familiar with the concept of SA:Vol from GCSE in relation to rate of diffusion and heat loss.

Gas exchange
Students will be familiar with lung structure and ventilation. They will not be familiar with ventilation in fish or invertebrates.

Digestion and absorption
Students will be familiar with the parts of the digestive system, and the location of where enzymes are produced. They will be familiar with product and reactants of protease, carbohydrase and lipase, and the lock and key hypothesis of enzymes.

Mass transport – Animals
Students will be familiar with the structure of the heart, blood vessels and the components of blood.

Mass transport – Plants
Students will be familiar with the process of transpiration and the structure of root hair cells, xylem and phloem. They will know that water evaporates through stomata, but will not be familiar with the mechanism for stomatal opening.

Genetic diversity can arise as a result of mutation or during meiosis
Students will be familiar with the term mutation and that this is an alteration in the base sequence. Students will be familiar with the overall process of meiosis, but will not have studied individual stages.

Genetic diversity and adaptation
Students will be able to give examples of structural adaptations and relate these to the process of natural selection.

Species and taxonomy
Students have studied classification and will be familiar with the 3 domain system.

Biodiversity within a community
Students will be familiar with the term ‘biodiversity’.

Investigating diversity
Students will be familiar with random sampling using quadrates.

Practical Skills Covered in KS4
· Students may have carried out a heart dissection
· Students may have used a photometer




	Rationale for students studying this unit/topic 

	Surface area to volume ratio
Rationale for studying this topic
These topics further develop upon the scientific content covered at KS4.
An understanding of SA:Vol is fundamental to many areas of biology, particularly including gas exchange and digestion.

Rationale for timing of this topic
An understanding of this topic is essential to the understanding of gas exchange and digestion studied next. In addition, these topics embed and build upon the knowledge and skills covered in the KS4 curriculum.

Gas exchange
Rationale for studying this topic
These topics further develop upon the scientific content covered at KS4.
An understanding of gas exchange is vital to develop a good understanding of mass transport and respiration studied later in the course.

Rationale for timing of this topic
This topic provides a foundation to areas studied later in the course (see above).

Digestion and absorption
Rationale for studying this topic
These topics further develop upon the scientific content covered at KS4.
This topic develops further understanding of proteins and enzymes studied earlier in the course.

Rationale for timing of this topic
This topic builds on areas previously studied in the course (see above).

Mass transport – Animals
Rationale for studying this topic
These topics further develop upon the scientific content covered at KS4 and earlier in the A-level course giving the teacher opportunities to further develop the practical investigative skills the students gained at KS4.
An understanding of mass transport is applicable to areas studied later in the course such as respiration, muscles and homeotasis.

Rationale for timing of this topic
This topic builds on areas previously studied in the course and provides a foundation for areas studied later (see above).

Mass transport – Plants
Rationale for studying this topic
These topics further develop upon the scientific content covered at KS4 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS4.
This builds on the understanding of cell structure and provides a foundation for an understanding of photosynthesis and areas of ecology.

Rationale for timing of this topic
This topic builds on areas previously studied in the course and provides a foundation for areas studied later (see above).

Genetic diversity can arise as a result of mutation or during meiosis
Rationale for studying this topic
These topics further develop upon the scientific content covered at KS4 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS4.
An understanding of cell structure is fundamental to most areas of biology, particularly including cell division, disease, respiration, photosynthesis, nerves and muscles.

Rationale for timing of this topic
This topic builds on areas previously studied in the course and provides a foundation for areas studied later (see above).

Genetic diversity and adaptation
Rationale for studying this topic
These topics further develop upon the scientific content covered at KS4 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS4.
This topic builds on the foundation of mitosis, DNA structure and protein synthesis, and provides a foundation for the understanding of inheritance and populations studied in Y13.

Rationale for timing of this topic
This topic builds on areas previously studied in the course and provides a foundation for areas studied later (see above).

Species and taxonomy
Rationale for studying this topic
These topics further develop upon the scientific content covered at KS4.
This builds on an understanding of genetic diversity studied previously.

Rationale for timing of this topic
This topic builds on areas previously studied in the course (see above).

Biodiversity within a community
Rationale for studying this topic
These topics further develop upon the scientific content covered at KS4 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS4.
This topic builds on the foundation of mitosis, DNA structure and protein synthesis, and provides a foundation for the understanding of inheritance and populations studied in Y13.

Rationale for timing of this topic
This topic builds on areas previously studied in the course and provides a foundation for areas studied later (see above).

Investigating diversity
Rationale for studying this topic
These topics further develop upon the scientific content covered at KS4 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS4.
This topic builds on the foundation of mitosis, DNA structure and protein synthesis, and provides a foundation for the understanding of inheritance and populations studied in Y13.

Rationale for timing of this topic
These topics further develop upon the scientific content covered at KS4 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS4.
This topic builds on the foundation of mitosis, DNA structure and protein synthesis, and provides a foundation for the understanding of inheritance and populations studied in Y13.
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	Key concepts/ideas that are taught to students in this unit/topic, including any anticipated gaps in knowledge and plan to overcome these

	
Surface area to volume ratio
The relationship between the size of an organism or structure and its surface area to volume ratio.
Changes to body shape and the development of systems in larger organisms as adaptations that facilitate exchange as this ratio reduces.
Students should be able to appreciate the relationship between surface area to volume ratio and metabolic rate.

Anticipated Gaps
· Students may struggle with calculations relating to this topic.
· Practice calculations to gain confidence (Maths Skills sheet).

Gas exchange
Adaptations of gas exchange surfaces, shown by gas exchange:
· across the body surface of a single-celled organism
· in the tracheal system of an insect (tracheae, tracheoles and spiracles)
· across the gills of fish (gill lamellae and filaments including the counter-current principle)
· by the leaves of dicotyledonous plants (mesophyll and stomata).
Structural and functional compromises between the opposing needs for efficient gas exchange and the limitation of water loss shown by terrestrial insects and xerophytic plants.
The gross structure of the human gas exchange system limited to the alveoli, bronchioles, bronchi, trachea and lungs.
The essential features of the alveolar epithelium as a surface over which gas exchange takes place.
Ventilation and the exchange of gases in the lungs. The mechanism of breathing to include the role of the diaphragm and the antagonistic interaction between the external and internal intercostal muscles in bringing about pressure changes in the thoracic cavity.

Students should be able to:
· interpret information relating to the effects of lung disease on gas exchange and/or ventilation
· interpret data relating to the effects of pollution and smoking on the incidence of lung disease
· analyse and interpret data associated with specific risk factors and the incidence of lung disease
· evaluate the way in which experimental data led to statutory restrictions on the sources of risk factors
· recognise correlations and causal relationships.

Anticipated Gaps
· Students will have not encountered ideas of epidemiology related to this topic.
· Practice interpreting data on lung disease to gain confidence.
· Students will not have encountered gs exchange in fish or invertebrates.
· Students often find the idea of counter current flow confusing. Illustrate this with numbers and use animations.


Digestion and absorption
During digestion, large biological molecules are hydrolysed to smaller molecules that can be absorbed across cell membranes.
Digestion in mammals of:
carbohydrates by amylases and membrane-bound disaccharidases
· lipids by lipase, including the action of bile salts
· proteins by endopeptidases, exopeptidases and membrane bound dipeptidases.
Mechanisms for the absorption of the products of digestion by cells lining the ileum of mammals, to include:
· co-transport mechanisms for the absorption of amino acids and of monosaccharides
· the role of micelles in the absorption of lipids.

Anticipated Gaps
· Students often find the idea of co-transport confusing.
· Students often struggle with questions on lipid digestion.
· Reinforce both using sequencing activities.


Mass transport – Animals 
The haemoglobins are a group of chemically similar molecules found in many different organisms. Haemoglobin is a protein with a quaternary structure.
The role of haemoglobin and red blood cells in the transport of oxygen. The loading, transport and unloading of oxygen in relation to the oxyhaemoglobin dissociation curve. The cooperative nature of oxygen binding to show that the change in shape of haemoglobin caused by binding of the first oxygens makes the
binding of further oxygens easier. The effects of carbon dioxide concentration on the dissociation of oxyhaemoglobin (the Bohr effect).
Many animals are adapted to their environment by possessing different types of haemoglobin with different oxygen transport properties.
The general pattern of blood circulation in a mammal. Names are required only of the coronary arteries and of the blood vessels entering and leaving the heart, lungs and kidneys.
The gross structure of the human heart. Pressure and volume changes and associated valve movements during the cardiac cycle that maintain a unidirectional flow of blood.
The structure of arteries, arterioles and veins in relation to their function.
The structure of capillaries and the importance of capillary beds as exchange surfaces. The formation of tissue fluid and its return to the circulatory system.
Students should be able to:
· analyse and interpret data relating to pressure and volume changes during the cardiac cycle
· analyse and interpret data associated with specific risk factors and the incidence of cardiovascular disease
· evaluate conflicting evidence associated with risk factors affecting cardiovascular disease
· recognise correlations and causal relationships.

Anticipated Gaps
· Students find the oxygen dissociation curve challenging.
· Practice questions particularly focusing on factors that affect the affinity of haemoglobin to oxygen.
· Students often struggle to interpret pressure change graphs to stages of the cardiac cycle.
· Practice matching stages to changes in pressure on graph.


Mass transport – Plants
Xylem as the tissue that transports water in the stem and leaves of plants. The cohesion-tension theory of water transport in the xylem.
Phloem as the tissue that transports organic substances in plants.
The mass flow hypothesis for the mechanism of translocation in plants. The use of tracers and ringing experiments to investigate
transport in plants.
Students should be able to:
· recognise correlations and causal relationships
· interpret evidence from tracer and ringing experiments and to evaluate the evidence for and against the mass flow hypothesis.

Anticipated Gaps
· Students often struggle to describe translocation.
· Match statements to stages illustrated on diagram.

Genetic diversity can arise as a result of mutation or during meiosis
Gene mutations involve a change in the base sequence of chromosomes. They can arise spontaneously during DNA replication and include base deletion and base substitution. Due to the degenerate nature of the genetic code, not all base substitutions cause a change in the sequence of encoded amino acids. Mutagenic agents can increase the rate of gene mutation.
Mutations in the number of chromosomes can arise spontaneously by chromosome non-disjunction during meiosis.
Meiosis produces daughter cells that are genetically different from each other.
The process of meiosis only in sufficient detail to show how:
· two nuclear divisions result usually in the formation of four haploid daughter cells from a single diploid parent cell
· genetically different daughter cells result from the independent segregation of homologous chromosomes
· crossing over between homologous chromosomes results in further genetic variation among daughter cells.
Students should be able to:
· complete diagrams showing the chromosome content of cells after the first and second meiotic division, when given the chromosome content of the parent cell
· explain the different outcome of mitosis and meiosis
· recognise where meiosis occurs when given information about an unfamiliar life cycle
· explain how random fertilisation of haploid gametes further increases genetic variation within a species.

Anticipated Gaps
· Students find the idea of polyploidy confusing.
· Practice questions interpreting unusual outcomes of meiosis.


Genetic diversity and adaptation
Genetic diversity as the number of different alleles of genes in a population.
Genetic diversity is a factor enabling natural selection to occur.
The principles of natural selection in the evolution of populations.
· Random mutation can result in new alleles of a gene.
· Many mutations are harmful but, in certain environments, the new allele of a gene might benefit its possessor, leading to increased reproductive success.
· The advantageous allele is inherited by members of the next generation.
· As a result, over many generations, the new allele increases in frequency in the population.
Directional selection, exemplified by antibiotic resistance in bacteria, and stabilising selection, exemplified by human birth weights.
Natural selection results in species that are better adapted to their environment. These adaptations may be anatomical, physiological or behavioural.
Students should be able to:
· use unfamiliar information to explain how selection produces changes within a population of a species
· interpret data relating to the effect of selection in producing change within populations
· show understanding that adaptation and selection are major factors in evolution and contribute to the diversity of living organisms.

Anticipated Gaps
· Ensure students use correct terminology when describing natural selection.
· Students sometimes struggle to classify examples of particular types of selection.


Species and taxonomy
Two organisms belong to the same species if they are able to produce fertile offspring. Courtship behaviour as a necessary precursor to successful mating. The role of courtship in species recognition.
A phylogenetic classification system attempts to arrange species into groups based on their evolutionary origins and relationships. It uses a hierarchy in which smaller groups are placed within larger groups, with no overlap between groups. Each group is called a taxon (plural taxa).
One hierarchy comprises the taxa: domain, kingdom, phylum, class, order, family, genus and species.
Each species is universally identified by a binomial consisting of the name of its genus and species, eg, Homo sapiens.
Recall of different taxonomic systems, such as the three domain or five kingdom systems, will not be required.
Students should be able to appreciate that advances in immunology and genome sequencing help to clarify evolutionary relationships between organisms.

Anticipated Gaps
· Students will have not encountered structural formulae and will need practice to be come confident in this area. Use of models will help.
· Ensure students are confident in describing condensation and hydrolysis reactions, as this is important throughout the course.


Biodiversity within a community
Biodiversity can relate to a range of habitats, from a small local habitat to the Earth.
Species richness is a measure of the number of different species in a community.
An index of diversity describes the relationship between the number of species in a community and the number of individuals in each species.
Calculation of an index of diversity ( d) from the formula
d = N N − 1
       Σn n − 1
where N = total number of organisms of all species
and n = total number of organisms of each species.
Farming techniques reduce biodiversity. The balance between conservation and farming.

Anticipated Gaps
· Students will have not encountered this formulae and may be unfamiliar with the symbols used.
· Practice calculating d.

Investigating diversity
Genetic diversity within, or between species, can be made by comparing:
· the frequency of measurable or observable characteristics
· the base sequence of DNA
· the base sequence of mRNA
· the amino acid sequence of the proteins encoded by DNA and mRNA.
Students should be able to:
· interpret data relating to similarities and differences in the base sequences of DNA and in the amino acid sequences of proteins to suggest relationships between different organisms within a species and between species
· appreciate that gene technology has caused a change in the methods of investigating genetic diversity; inferring DNA differences from measurable or observable characteristics has been replaced by direct investigation of DNA sequences.
Knowledge of gene technologies will not be tested.
Quantitative investigations of variation within a species involve:
· collecting data from random samples
· calculating a mean value of the collected data and the standard deviation of that mean
· interpreting mean values and their standard deviations.
Students will not be required to calculate standard deviations in written papers.

Anticipated Gaps
· This section requires an understanding of previous topics on DNA, protein structure and protein synthesis.
· Spend time recapping these sections before proceeding with this topic.

	New key terminology students will be taught during this topic/unit

	Meiosis
 
	42
	Meiosis
	The type of nuclear division in which the number of chromosomes is halved.

	43
	Gamete
	Reproductive (sex) cell that fuses with another gamete during fertilisation

	44
	Diploid
	Cell or nucleus containing pairs of homologous chromosomes (two sets of chromosomes)

	45
	Haploid
	Cell or nucleus containing single, unpaired chromosomes (a single copy of each chromosome)

	46
	Homologous chromosomes
	A pair of chromosomes, one maternal and one paternal, that have the same gene loci and therefore determine the same features.  They are not necessarily identical as may have different alleles. They are capable of pairing during meiosis.

	47
	Crossing over
	The process whereby a chromatid breaks during meiosis and rejoins to the chromatid of its homologous chromosome so that their alleles are exchanged

	48
	Chiasmata
	A point at which paired chromosomes remain in contact during the first metaphase of meiosis and at which crossing over and exchange of genetic material occur between the strands.

	49
	Recombination
	The rearrangement of genetic material, especially by crossing over in chromosomes.

	50
	Independent assortment
	The alleles of two (or more) different genes get sorted into gametes independently of one another. The allele a gamete receives for one gene does not influence the allele received for another gene. This is because homologous chromosomes line up in random orientations at the middle of the cell at metaphase as they prepare to separate, meaning that the same parent cell can produce different combinations of chromosomes in the daughter cells.

	51
	Independent segregation
	During the formation of gametes, each gamete receives just one gene copy, which is selected randomly. Each pair of alleles segregates independently of the other pairs and all possible combinations of alleles can occur in the resulting gametes.

	52
	Variation
	Differences between individuals. It can be interspecific (between different species) or intraspecific variation (between individuals of the same species).


 
Diversity and Adaptation
 
	53
	Genetic Diversity
	The greater the number of different alleles that all members of a species possess, the greater the genetic diversity of that species.

	54
	Allele frequency
	the number of times an allele occurs within the gene pool in a population, relative to all others at same locus

	55
	Gene pool
	all the different alleles of all the genes of all the individuals in a population at any one time

	56
	Natural Selection
	Natural Selection is Darwin’s theory to explain the mechanism of evolution. The process by which organisms better adapted to their environment survive and reproduce and pass on their advantageous alleles to the their offspring, whilst those less well adapted fail to do so.  

	57
	Directional selection
	Favours one extreme of the range of characteristics and the other extreme is selected against – shift in population curve

	58
	Stabilising selection
	Favours the mean of the distribution because the extremes are at a selective disadvantage – frequency of mean phenotype increases

	59
	Polygenes
	Group of genes that are responsible for controlling a characteristic.

	60
	Normal distribution curve
	A bell-shaped curve produced when a certain distribution is plotted on a graph

	61
	Biodiversity
	The range and variety of genes, species and habitats within a particular region. Made up of three components: genetic diversity, species diversity and ecosystem diversity.

	62
	Species
	A group of organisms that have a common ancestry and so share the same genes and are capable of breeding together to produce fertile offspring - are reproductively separated from other species.

	63
	Binomial naming system
	Linnaeus’ system to name species. 1st: Generic name (genus). 2nd: Specific name (species) E.g. Felix tigris
 

	64
	Hierarchy
	Groups within larger groups; with no overlap between groups at each rank

	65
	Artificial Classification
	Process of classifying organisms based on differences useful at time e.g. colour, size, number of legs

	66
	Phylogenetic Classification
	Process of classifying organisms based upon evolutionary relationships between organisms and ancestors

	67
	Analogous Characteristics
	Characteristics with the same function not the same evolutionary origins. e.g. wings of butterflies and birds used for flight but originated in different ways.

	68
	Homologous Characteristics
	Characteristics with similar evolutionary origins regardless of their functions in the adult of a species e.g. wing of a bird, arm of a human and front leg of a horse

	69
	Taxon
	Each group within a phylogenetic biological classification (pl. taxa)

	70
	Courtship behaviour
	A specialised behaviour that precedes the fertilisation of eggs by a male to ensure successful reproduction.

	71
	Classification
	Organisation of living organisms into groups

	72
	Taxonomy
	The practice of biological classification

	73
	Domain
	Largest taxon either bacteria, archaea and eukarya

	74
	Kingdom
	Second largest taxon of classification. Eukarya domain divides into Protoctista, Fungi, Plantae and Animalia.

	75
	Community
	The organisms of all species that live in the same area

	76
	Population
	 A group of organisms of the same species occupying a particular space at a particular time that can potentially interbreed.

	77
	Species diversity
	Number of different species and number of individuals of each species within any one community

	78
	Ecosystem Diversity
	Range of different habitats within a particular area

	79
	Genetic diversity
	Variety of genes possessed by individuals that make up any one species

	80
	Species richness
	The number of different species represented in an ecological community. It does not take account the abundances of species or their relative abundance distributions.

	81
	Index of diversity
	A formula is used to quantify the biodiversity of a habitat. It takes into account the number of species present as well as the abundance of each species.

	82
	Biomass
	The total mass of living material, normally measured in a specific area over a given period of time

	83
	Conservation
	Management of the Earth’s natural resources in such a way that maximum use can be made of them in the future

	84
	Intercropping
	The practice of growing two or more crops in close proximity usually to produce a greater yield on a piece of land.

	85
	Habitat
	The place where an organism normally lives

	86
	Random sampling
	Sampling a population to eliminate bias e.g. grid square and co-ordinates

	87
	Sampling bias
	When a sample is collected in such a way that some members of the intended population are more or less likely to be included than others. The data you collect may therefore not be accurate or represent the group.

	88
	Sample size
	The number of observations in a sample.

	89
	Mean
	A type of average where you add up all of the numbers then divide by how many numbers there are.

	90
	Median
	A type of average where you place the numbers you are given in value order and find the middle number.

	91
	Mode
	A type of average that is the number that occurs the most often.

	92
	Standard deviation
	A measure of how spread out about the mean your values are. The more spread out the data the higher it will be.


 

Gas exchange
	1
	Surface area: volume ratio
	The important relationship between the surface area of a biological unit such as a cell or a whole animal, and its overall volume, which affects many aspects of its biochemistry. As the size of the unit increases, its surface area grows relatively more slowly than its volume.

	2
	Exchange surface
	Surfaces across which substances could be transferred. To allow exchange to be efficient, surfaces will often have a large surface area:volume ratio, be very thin and selectively permeable. There will also often be movement of the environmental medium and a transport system to ensure the movement of the internal medium.

	3
	Concentration gradient
	The difference between the concentration of a gas or substance inside and outside of the cell. The steeper the concentration gradient, the faster the rate of diffusion.

	4
	Tracheae
	A large internal network of tubes in insects with supported rings to prevent them collapsing.

	5
	Tracheoles
	These tubes extend from the tracheae and extend throughout all the body tissues of the insect to allow atmospheric air to be brought directly to respiring tissues.

	6
	Spiracle
	Tiny pores that allow gases to enter and leave the tracheae (and water vapour to leave as well). They are opened and closed by a valve.

	7
	Gill
	Located within the body of the fish, behind the head.

	8
	Gill filaments
	Make up the gills of a fish – they are stacked up in a pile.

	9
	Gill lamellae
	At right angle to gill filaments, which increase the surface area of the gills.

	10
	Countercurrent flow
	Describes how the flow of water over the fill lamellae and the flow of blood within them are in opposite directions. Allows a diffusion gradient to be maintained all the way across the gill lamellae.

	11
	Stomata
	Minute pores that occur mainly on the leaves, especially on the underside. They allow gaseous exchange (and water vapour to leave as well). They are opened and closed by guard cells.

	12
	Guard cells
	Control the opening and closing of stomata.

	13
	Spongy mesophyll
	Tissue in the leaf, which has large air spaces so gases can readily come into contact with mesophyll cells and large surface area of mesophyll cells for rapid diffusion.

	14
	Xerophyte
	Plants which have a restricted supply of water which have evolved a range of adaptations to limit water loss through transpiration.

	15
	Lungs
	A pair of lobe structures made up of a series of highly branched tubules called bronchioles, which end in tiny air sacs called alveoli.

	16
	Ventilation
	The process in which air is constantly moved in and out of the lungs to maintain diffusion of gases across the alveolar epithelium. Also known as breathing.

	17
	Trachea
	A flexible airway that is supported by rings of cartilage which prevent it collapsing as the air pressure inside falls when breathing in. Its walls are made up of muscle, lined with ciliated epithelium and goblet cells.

	18
	Bronchi
	Two divisions of the trachea each leading to one lung. Amount of cartilage reduces as they get smaller. Also produce mucus to trap dirt particles and cilia that move this towards the throat.

	19
	Bronchioles
	A series of branching subdivisions of the bronchi whose walls are made up of muscle (which constricts to control the flow of air in and out of the alveoli) lined with epithelial cells.

	20
	Alveoli
	Minute air-sacs with a diameter of between 100µm and 300µm at the end of the bronchioles. They are lined with epithelium. Between the alveoli there are some collagen and elastic fibres.

	21
	Inspiration
	An active process when external intercostal muscles contract, internal intercostal muscles relax, ribs are pulled upwards and outwards and the diaphragm muscles contract causing it to flatten, increasing the volume of the thorax, which reduces the pressure.

	22
	Expiration
	A largely passive process when external intercostal muscles relax, internal intercostal muscles contract, ribs move downwards and inwards and the diaphragm muscles relax, decreasing the volume of the thorax, which increases the pressure.

	23
	Diaphragm
	A sheet of muscle that separates the thorax from the abdomen.

	24
	Rib cage
	the bony frame formed by the ribs round the chest

	25
	Intercostal muscles
	Lie between the ribs. Two sets – internal whose contraction leads to expiration and external whose contraction leads to inspiration.



Mass Transport
Blood
	57
	Haemoglobins
	A group of chemically similar molecules found in a wide variety of organisms. Protein molecules with a quaternary structure that has evolved to make it efficient at loading oxygen under one set of conditions but unloading it under a different set of conditions. It has four polypeptide chains which are linked together to form a spherical molecule – each polypeptide is associated with a haem group which contains a ferrous (Fe2+) ion which can combine with an oxygen molecule (O2).

	58
	Oxygen loading
	The process by which haemoglobin binds with oxygen is called loading or associating. In humans this takes place in the lungs.

	59
	Oxygen unloading
	The process by which haemoglobin releases its oxygen is called unloading or dissociating. In humans this takes place in the tissues.

	60
	High affinity
	Haemoglobins with this for oxygen take up oxygen more easily, but release it less easily.

	61
	Low affinity
	Haemoglobins with this for oxygen take up oxygen less easily, but release it more easily.

	62
	Oxygen dissociation curve
	The graph of the relationship between the saturation of haemoglobin with oxygen and the partial pressure of oxygen. Shows how at low oxygen concentrations little oxygen binds to haemoglobin (shallow gradient initially). After the first oxygen molecule binding the quaternary structure of the haemoglobin molecule changes, making it easier for the other subunits to bind an oxygen molecule, therefore it takes a smaller increase in the partial pressure of oxygen to bind the second molecule and third molecule so the gradient steepens. After the binding of the third molecule, it is less likely that a single oxygen molecule will find an empty site to bind to so the gradient of the curve reduces and the graph flattens off. 

	63
	Positive cooperativity
	Binding of the first molecule makes binding of the second easier and so on, so the gradient of the curve steepens.

	64
	Partial Pressure
	The amount of a gas that is present in a mixture of gases is measured by the pressure it contributes to the total pressure of the gas mixture.

	65
	Bohr Shift
	The greater the concentration of carbon dioxide the more readily the haemoglobin releases its oxygen because the more carbon dioxide there is, the lower the pH, the greater the haemoglobin shape change, the more readily oxygen is unloaded, the more oxygen is available for respiration.

	66
	Transport System
	Required to take materials from cells to exchange surfaces and from exchange surfaces to cells. They must have a suitable medium to carry materials, a form of mass transport in which the transport medium is moved around in bulk over large distance, a closed system of tubular vessels and a mechanism for moving the transport medium within vessels.

	67
	Circulatory System
	Contains a pump (heart), vessels (arteries, capillaries and arteries) and a medium (blood) to transport substances around the body.

	68
	Double circulatory system
	Blood is confined to vessels and passes twice through the heart for each complete circuit of the body (to the lungs and tissues).

	69
	Heart
	A muscular organ that lies in the thoracic cavity behind the sternum. It operates continuously and tirelessly throughout the life of the organism. Made of four chambers – left and right atria and left and right ventricle.

	70
	Atria
	The upper chambers of the heart which are thin-walled and elastic and stretches as it collects blood.

	71
	Ventricles
	The lower chambers of the heart which have a much thicker muscular wall as it has to contract strongly to pump blood some distance, the left side to the rest of the body (and therefore has a thicker muscular wall) and the right side to the lungs.

	72
	Vena Cava
	A vein connected to the right atrium and brings deoxygenated blood back from the tissues of the body (except the lungs).

	73
	Pulmonary Artery
	An artery connected to the right ventricle which carries deoxygenated blood to the lungs where its oxygen is replenished and its carbon dioxide is removed.

	74
	Pulmonary Vein
	A vein which is connected to the left atrium and brings oxygenated blood back from the lungs.

	75
	Aorta
	An artery which is connected to the left ventricle and carries oxygenated blood to all parts of the body except the lungs.

	76
	Atrioventricular Valves
	The valves found between the atrium and ventricle which prevent the backflow of blood into the atria when the ventricles contract and the ventricular pressure exceeds atrial pressure. The left is also known as the bicuspid and the right is also known as the tricuspid.

	77
	Semilunar valves
	The valves found in the aorta and pulmonary artery which prevent the backflow of blood into the ventricles when the pressure in these vessels exceeds that in the ventricles.

	78
	Coronary Artery
	The blood vessels which branch off the aorta and supply the heart muscle with oxygenated blood.

	79
	Myocardial infarction
	Blockage of these coronary arteries (for example by a blood clot) leads to this. Also known as a heart attack.

	80
	Diastole
	Stage of the cardiac cycle when the atria and ventricles are relaxed. Blood returns to the atria of the heart. Atrial pressure increases as they fill with blood, causing the atrioventricular valves to open, which allows blood to flow into the ventricles. The semi-lunar valves are closed (‘dub’) because the pressure in the ventricles is lower than that in the aorta and the pulmonary artery.

	81
	Atrial systole
	A stage of the cardiac cycle when the atrial walls contract, forcing the remaining blood into the ventricles from the atria. Ventricle walls remain relaxed.

	82
	Ventricular systole
	A stage of the cardiac cycle when the ventricle walls contract simultaneously (after a short delay to allow the ventricles to fill with blood) which increases the blood pressure and causes the atrioventricular valves to shut (‘lub’). Ventricle pressure rises further and forces the semilunar valves open as pressure exceeds that in the aorta and the pulmonary artery, allowing blood to be pumped blood into these vessels.

	83
	Heart rate
	The rate at which the heart beats in beats per minute.

	84
	Stroke volume
	The volume of blood pumped out at each beat measured in dm3.

	85
	Cardiac output
	The volume of blood pumped by one ventricle of the heart in one minute. It is usually measured in dm3min-1.

	86
	Arteries
	Carry blood away from the heart and into arterioles. They have a thicker muscular layer, thicker elastic layer and overall thicker wall than veins. They also do not contain valves (apart from the aorta and pulmonary artery).

	87
	Arterioles
	Smaller arteries that control blood flow from arteries to capillaries. Their muscular layer is relatively thicker than in arteries and elastic layer is relatively thinner than in arteries.

	88
	Capillaries
	Tiny vessels that link arterioles to veins. Their walls consist mostly of the lining layer making them extremely thin, they are numerous and highly branched, they have a narrow diameter and narrow lumen and there are spaces between the lining (endothelial) cells.

	89
	Veins
	Carry blood from capillaries back to the heart. They have a thinner muscular layer, thinner elastic layer and overall thinner wall than arteries. They contain valves at intervals throughout to ensure that blood does not flow backwards.

	90
	Valves
	Ensure that blood does not flow backwards and that when body muscles contract, compressing veins, pressurising the blood within them, they ensure the blood flows in one direction only: towards the heart.

	91
	Lumen
	The central cavity of the blood vessel through which the blood flows.

	92
	Tough fibrous outer layer
	Resists pressure changes from both within and outside arteries, arterioles and veins.

	93
	Elastic Layer
	Helps to maintain blood pressure by stretching and recoiling (springing back) in arteries, arterioles and veins.

	94
	Muscle layer
	Can contract and so control the flow of blood in arteries, arterioles and veins.

	95
	Endothelium
	Thin inner lining which is smooth to reduce friction in all vessels.

	96
	Plasma
	Yellow liquid inside blood vessels, which carries red blood cells, platelets, white blood cells and also dissolved substances such as proteins, water, glucose, amino acids and hormones. Composition is controlled by various homeostatic systems.

	97
	Tissue fluid
	A watery liquid that contains glucose, amino acids, fatty acids, ions in solution and oxygen. It supplies all of these substances to the tissues and receives carbon dioxide and other waste materials from tissues. It is the means by which materials are exchanged between blood and cells and bathes the cells of the body. It is formed from blood plasma.

	98
	Ultrafiltration
	Filtration under pressure at the arterial end, assisted by blood pressure (a hydrostatic pressure) which causes small molecules to be forced out of the capillaries, leaving all cells and proteins in the blood because they are too large to cross the membranes.

	99
	Lymphatic system
	A system of vessels which begin in the tissues. Initially they resemble capillaries (except that they have dead ends), but they gradually merge into larger vessels that form a network throughout the body. These larger vessels then drain their contents back into the bloodstream via two ducts that join veins close to the heart. It is how the remainder of tissue fluid (which cannot return to the capillaries) is carried back.


 
Plant transport
	100
	Xylem vessels
	Hollow thick-walled tubes which transport water through flowering plants.

	101
	Transpiration
	The main force that pulls water through the xylem vessels in the stem of a plant is the evaporation of water from leaves through stomata.

	102
	Stomata
	Tiny pores which guard cells control the opening and closing of. If the stomata are open, water vapour molecules diffused out of the air spaces into the surrounding air.

	103
	Cohesion
	Attraction between molecules of the same type - how water molecules form hydrogen bonds between one another and hence tend to stick together.

	104
	Transpiration pull
	How a column of water is pulled up the xylem as a result of transpiration.

	105
	Cohesion-tension theory
	The main factor that is responsible for the movement of water up the xylem, from the roots to the leaves. Transpiration pull puts the xylem under tension (there is negative pressure within the xylem) and because of the cohesive nature of water (due to hydrogen bonds between water molecules) there is a continuous stream of water being pulled across the mesophyll cells and up the xylem.

	106
	Potometer
	A piece of apparatus which enables the rate of water loss in a plant to be measured.

	107
	Phloem
	The tissue which transports biological molecules in flowering plants. It is made up of sieve tube elements, long thin structures arranged end to end. Their end walls are perforated to form sieve plates. Associated with the sieve tube elements are cells called companion cells.

	108
	Translocation
	The process by which organic molecules and some mineral ions are transported from one part of a plant to another.

	109
	Sieve tube element
	These are living, tubular cells that are connected end to end. The end cell walls have perforations in them to make sieve plates. The cytoplasm is present but in small amounts and in a layer next to the cell wall. It lacks a nucleus and most organelles so there is more space for solutes to move. The cell walls are made of cellulose so solutes can move laterally as well as vertically. Next to each sieve tube element is a companion cell.

	110
	Companion cell
	Since the sieve tube element lacks organelles, the companion cell with its nucleus, mitochondria, ribosomes, enzymes etc., controls the movement of solutes and provides ATP for active transport in the sieve tube element. Strands of cytoplasm called plasmodesmata connect the sieve tube element and companion cell.

	111
	Mass-flow theory
	The bulk movement of a substance through a given channel or area in a specified time. Sucrose is transferred into sieve elements from photosynthesising tissue and there can be mass flow of sucrose solution down a hydrostatic gradient in sieve tubes (caused by active transport of sucrose into sieve tubes at the source and out of sieve tubes at the sink, and osmosis – movement of water into sieve tubes near source and out of sieve tubes near sink).

	112
	Ringing
	An experiment when a section of outer layers (protective layer and phloem) is removed around the complete circumference of a woody stem while it is still attached to the rest of the plant. This results in the region of the stem immediately above the missing ring of tissue swelling because the sugars of the phloem accumulate above the ring and it leads to tissues dying below the ring because of the interruption of flow of sugars to this region. It shows that the phloem is responsible for translocating sugars.

	113
	Tracer
	Radioactive isotopes can be used to trace the movement of substances in plants. 14CO2 is used so plants incorporate this isotope into the sugars produced during photosynthesis. These radioactive sugars can then be traced as they move within the plant using autoradiography. This shows that sugars are found where phloem tissue is in the stem.


 





	Plan for Assessment 

	All A level assessments are constructed using real exam styles questions, from the latest specification. Papers include a variety of assessment objectives and styles of questions. Initially assessments will cover fewer types of questions due to the smaller amount content covered. However, in Year 13 and in mock exams all assessment objectives and question styles are covered. Students will sit end of topic assessments in class; however mocks will be based on the realistic times and demands of the exams. Students will also be assessed on homework, class work and independent work as well.







