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 1 half term 1 (September to October)

	Brief summary of the topic/work being covered during this period	

	Students are taught the following topics 'Monomers and polymers’, ‘Carbohydrates’, ‘Lipids’, ‘Proteins’, ‘Cell structure’, ‘Methods of studying cells’, ‘Cell division’ and ‘Transport across membranes’.
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
Monomers and polymers
The definition and some examples are covered in Chemistry.

Carbohydrates
Carbohydrases break down carbohydrates to simple sugars. Amylase is a carbohydrase which breaks down starch. 


Lipids
Lipases break down lipids (fats) to glycerol and fatty acids


Proteins
Students should be able to use the ‘lock and key theory’ as a simplified model to explain enzyme action. 
Students should be able to recall the sites of production and the action of amylase, proteases and lipases. 
Students should be able to understand simple word equations but no chemical symbol equations are required. 
Digestive enzymes convert food into small soluble molecules that can be absorbed into the bloodstream. 
Proteases break down proteins to amino acids. 
Required practical activity 4: use qualitative reagents to test for a range of carbohydrates, lipids and proteins. To include: Benedict’s test for sugars; iodine test for starch; and Biuret reagent for protein.

Cell structure
Plant and animal cells (eukaryotic cells) have a cell membrane, cytoplasm and genetic material enclosed in a nucleus. 
Bacterial cells (prokaryotic cells) are much smaller in comparison. They have cytoplasm and a cell membrane surrounded by a cell wall. The genetic material is not enclosed in a nucleus. It is a single DNA loop and there may be one or more small rings of DNA called plasmids. 
Students should be able to demonstrate an understanding of the scale and size of cells and be able to make order of magnitude calculations, including the use of standard form.
Students should be able to explain how the main sub-cellular structures, including the nucleus, cell membranes, mitochondria, chloroplasts in plant cells and plasmids in bacterial cells are related to their functions. 
Most animal cells have the following parts: 
• a nucleus 
• cytoplasm 
• a cell membrane 
• mitochondria 
• ribosomes. In addition to the parts found in animal cells, plant cells often have: 
• chloroplasts 
• a permanent vacuole filled with cell sap. 
Plant and algal cells also have a cell wall made of cellulose, which strengthens the cell.

Methods of studying cells
Required practical activity 1: use a light microscope to observe, draw and label a selection of plant and animal cells. A magnification scale must be included.
Students should be able to: 
• understand how microscopy techniques have developed over time 
• explain how electron microscopy has increased understanding of sub-cellular structures. 
Limited to the differences in magnification and resolution. 
An electron microscope has much higher magnification and resolving power than a light microscope. This means that it can be used to study cells in much finer detail. This has enabled biologists to see and understand many more sub-cellular structures.

Cell division
Cells divide in a series of stages called the cell cycle. Students should be able to describe the stages of the cell cycle, including mitosis. 
During the cell cycle the genetic material is doubled and then divided into two identical cells. 
Before a cell can divide it needs to grow and increase the number of sub-cellular structures such as ribosomes and mitochondria. The DNA replicates to form two copies of each chromosome. 
In mitosis one set of chromosomes is pulled to each end of the cell and the nucleus divides. 
Finally the cytoplasm and cell membranes divide to form two identical cells. 
Students need to understand the three overall stages of the cell cycle but do not need to know the different phases of the mitosis stage. 
Cell division by mitosis is important in the growth and development of multicellular organisms. Students should be able to recognise and describe situations in given contexts where mitosis is occurring. 

Transport across membranes
Substances may move into and out of cells across the cell membranes via diffusion. 
Diffusion is the spreading out of the particles of any substance in solution, or particles of a gas, resulting in a net movement from an area of higher concentration to an area of lower concentration. Some of the substances transported in and out of cells by diffusion are oxygen and carbon dioxide in gas exchange, and of the waste product urea from cells into the blood plasma for excretion in the kidney. 
Students should be able to explain how different factors affect the rate of diffusion. Factors which affect the rate of diffusion are: 
• the difference in concentrations (concentration gradient) 
• the temperature 
• the surface area of the membrane. 
A single-celled organism has a relatively large surface area to volume ratio. This allows sufficient transport of molecules into and out of the cell to meet the needs of the organism.
Students should be able to calculate and compare surface area to volume ratios. 
Students should be able to explain the need for exchange surfaces and a transport system in multicellular organisms in terms of surface area to volume ratio. 
Students should be able to explain how the small intestine and lungs in mammals, gills in fish, and the roots and leaves in plants, are adapted for exchanging materials. 
In multicellular organisms, surfaces and organ systems are specialised for exchanging materials. This is to allow sufficient molecules to be transported into and out of cells for the organism’s needs. The effectiveness of an exchange surface is increased by: 
• having a large surface area 
• a membrane that is thin, to provide a short diffusion path 
• (in animals) having an efficient blood supply 
• (in animals, for gaseous exchange) being ventilated.

Water may move across cell membranes via osmosis. Osmosis is the diffusion of water from a dilute solution to a concentrated solution through a partially permeable membrane.

Active transport moves substances from a more dilute solution to a more concentrated solution (against a concentration gradient). This requires energy from respiration. 
Active transport allows mineral ions to be absorbed into plant root hairs from very dilute solutions in the soil. Plants require ions for healthy growth. 
It also allows sugar molecules to be absorbed from lower concentrations in the gut into the blood which has a higher sugar concentration. Sugar molecules are used for cell respiration. 
Students should be able to: 
• describe how substances are transported into and out of cells by diffusion, osmosis and active transport 
• explain the differences between the three processes.


Practical Skills Covered in KS4
· Use of a light microscope.
· Preparing a temporary mount.
· Use of the magnification equation.
· Investing factors affecting the rate of diffusion.
· Investing the effect of the concentration of solution on osmosis in potato tissue.
· Use of measurements in micrometers and nanometers.
· Qualitative tests for reducing sugar, starch, protein and lipids.
· Measuring the rate of enzyme activity.


	Rationale for students studying this unit/topic 

	Monomers and polymers
Rationale for studying this topic
Students

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.
In addition many of the following units in the A-level Biology syllabus require an understanding of the molecular structure of molecules.

Rationale for timing of this topic
Students cover these topics in year 12 as it forms the basis of their scientific understanding of many of the topics moving forward into the rest of year 12 and year 13. In addition, these topics embed and build upon the knowledge and skills covered in the KS4 curriculum.

Carbohydrates
Rationale for studying this topic
In addition to the above, students need an understanding of carbohydrates to understand many of the areas covered in Photosynthesis and respiration.

Rationale for timing of this topic
In addition to the above the teaching of Photosynthesis and respiration occure at the end of year 12.

Lipids
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.
In addition this supports an understanding of the cell membrane, and aspects of digestion.

Rationale for timing of this topic
These topics occur later in Y13

Proteins
 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 protein structure is vital to the understanding of protein synthesis, the action of enzymes, hormones, haemoglobin and transport proteins.

Rationale for timing of this topic
These topics are all taught later in year 12.

Cell structure  
Methods of studying cells
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
These topics are covered later in year 12 and 13. In addition students cover these topics in year 10/11 as it forms the basis of their scientific understanding moving forward into year 12 and year 13. In addition, these topics embed and build upon the knowledge and skills covered in the KS4 curriculum.

Cell division
Rationale for studying this topic
This topic supports the understanding of meiosis studied in diversity, as well as providing a basis for the understanding of inheritance.
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.

Rationale for timing of this topic
The above topics are studied later in year 12 and 13. Students cover these topics in year 10/11 as it forms the basis of their scientific understanding moving forward into year 12 and year 13. In addition, these topics embed and build upon the knowledge and skills covered in the KS4 curriculum.

Transport across membranes
Rationale for studying this topic

An understanding of this unit provides a basis for the understanding of many aspects of the A-level course, including the nervous system, osmoregulation and aspects of immunity.
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.

Rationale for timing of this topic
The above topics are studied later in year 12 and 13. Students cover these topics in year 10/11 as it forms the basis of their scientific understanding moving forward into year 12 and year 13. In addition, these topics embed and build upon the knowledge and skills covered in the KS4 curriculum.


	Key concepts/ideas that are taught to students in this unit/topic, including any anticipated gaps in knowledge and plan to overcome these

	Monomers and polymers
The variety of life, both past and present, is extensive, but the biochemical basis of life is similar for all living things. 
Monomers are the smaller units from which larger molecules are made. 
Polymers are molecules made from a large number of monomers joined together. 
Monosaccharides, amino acids and nucleotides are examples of monomers. 
A condensation reaction joins two molecules together with the formation of a chemical bond and involves the elimination of a molecule of water. 
A hydrolysis reaction breaks a chemical bond between two molecules and involves the use of a water molecule

Anticipated Gaps
· Students will have not encountered structural formulae and will need practice to become confident in this area. Use of models will help.
· Cartoon strips and whiteboards are often very useful for this as well, providing visualization of the products
· Ensure students are confident in describing condensation and hydrolysis reactions, as this is important throughout the course.


Carbohydrates
Monosaccharides are the monomers from which larger carbohydrates are made. Glucose, galactose and fructose are common monosaccharides. 
A condensation reaction between two monosaccharides forms a glycosidic bond. 
Disaccharides are formed by the condensation of two monosaccharides: 
• maltose is a disaccharide formed by condensation of two glucose molecules 
• sucrose is a disaccharide formed by condensation of a glucose molecule and a fructose molecule 
• lactose is a disaccharide formed by condensation of a glucose molecule and a galactose molecule. Glucose has two isomers, α-glucose and β-glucose.
Polysaccharides are formed by the condensation of many glucose units. 
• Glycogen and starch are formed by the condensation of α-glucose. 
• Cellulose is formed by the condensation of β-glucose. 
The basic structure and functions of glycogen, starch and cellulose. The relationship of structure to function of these substances in animal cells and plant cells. 
Biochemical tests using Benedict's solution for reducing sugars and non-reducing sugars and iodine/potassium iodide for starch.

Anticipated Gaps
· As above.
· Students will not have encountered the non-reducing sugar test, or any quantitative use of the results. Students should have practice carrying out both these tests as practicals.

Lipids
Triglycerides and phospholipids are two groups of lipid. 
Triglycerides are formed by the condensation of one molecule of glycerol and three molecules of fatty acid. 
A condensation reaction between glycerol and a fatty acid (RCOOH) forms an ester bond. 
The R-group of a fatty acid may be saturated or unsaturated. 
In phospholipids, one of the fatty acids of a triglyceride is substituted by a phosphate-containing group. 
The different properties of triglycerides and phospholipids related to their different structures. 
The emulsion test for lipids. 
Students should be able to: 
• recognise, from diagrams, saturated and unsaturated fatty acids 
• explain the different properties of triglycerides and phospholipids.

Anticipated Gaps
· Students often struggle to understand the relationship between a triglyceride and a phospholipid – practice comparing structural diagrams.
· Derive the numerical formulae for the relationship between the number of H and C atoms in a fatty acid chain, use practice questions.

Proteins
Amino acids are the monomers from which proteins are made. The general structure of an amino acid. 
NH2 represents an amine group, COOH represents a carboxyl group and R represents a side chain. The twenty amino acids that are common in all organisms differ only in their side group. 
A condensation reaction between two amino acids forms a peptide bond. 
• Dipeptides are formed by the condensation of two amino acids. 
• Polypeptides are formed by the condensation of many amino acids. 
A functional protein may contain one or more polypeptides. 
The role of hydrogen bonds, ionic bonds and disulfide bridges in the structure of proteins. 
Proteins have a variety of functions within all living organisms. The relationship between primary, secondary, tertiary and quaternary structure, and protein function. 
The biuret test for proteins. 
Students should be able to relate the structure of proteins to properties of proteins named throughout the specification.
Each enzyme lowers the activation energy of the reaction it catalyses. 
The induced-fit model of enzyme action. 
The properties of an enzyme relate to the tertiary structure of its active site and its ability to combine with complementary substrate(s) to form an enzyme-substrate complex. 
• The specificity of enzymes 
• The effects of the following factors on the rate of enzymecontrolled reactions – enzyme concentration, substrate concentration, concentration of competitive and of noncompetitive inhibitors, pH and temperature. 
Students should be able to: 
• appreciate how models of enzyme action have changed over time 
• appreciate that enzymes catalyse a wide range of intracellular and extracellular reactions that determine structures and functions from cellular to whole-organism level.

Anticipated Gaps
· Students will not have encountered the idea of levels of structure. It is important to embed the importance of R groups, types of bonding and structure and function of the protein.
· Students often omit the term active site when discussing enzyme activity. Practice questions addressing this and make it clear from the MS that reference to the active site is integral to gaining marks.
· Students often mis-use the term active site when referring to non-enzyme proteins. Stress he appropriate use of the term active site.

FOR ALL OF THE ABOVE RETRIEVAL IS VITAL, COMING BACK TO THESE CONCEPTS REPEATLY.

Cell structure
The structure of eukaryotic cells, restricted to the structure and function of: 
• cell-surface membrane 
• nucleus (containing chromosomes, consisting of protein-bound, linear DNA, and one or more nucleoli) 
• mitochondria 
• chloroplasts (in plants and algae) 
• Golgi apparatus and Golgi vesicles 
• lysosomes (a type of Golgi vesicle that releases lysozymes) 
• ribosomes 
• rough endoplasmic reticulum and smooth endoplasmic reticulum 
• cell wall (in plants, algae and fungi) 
• cell vacuole (in plants). 
In complex multicellular organisms, eukaryotic cells become rganizedd for specific functions. Specialised cells are rganized into tissues, tissues into organs and organs into systems. 
Students should be able to apply their knowledge of these features in explaining adaptations of eukaryotic cells. 
Prokaryotic cells are much smaller than eukaryotic cells. They also differ from eukaryotic cells in having: 
• cytoplasm that lacks membrane-bound organelles 
• smaller ribosomes 
• no nucleus; instead they have a single circular DNA molecule that is free in the cytoplasm and is not associated with proteins 
• a cell wall that contains murein, a glycoprotein. In addition, many prokaryotic cells have: 
• one or more plasmids 
• a capsule surrounding the cell 
• one or more flagella. Details of these structural differences are not required. 
Viruses are acellular and non-living. The structure of virus particles to include genetic material, capsid and attachment protein.

Anticipated Gaps
· This topic involves a number of new terms and definitions. Test students knowledge of this through retrieval and review of information in different forms: images from different sources, catagorizing organelles.

Methods of studying cells
The principles and limitations of optical microscopes, transmission electron microscopes and scanning electron microscopes. 
Measuring the size of an object viewed with an optical microscope. The difference between magnification and resolution. 
Use of the magnification formula. 
Principles of cell fractionation and ultracentrifugation as used to separate cell components. 
Students should be able to appreciate that there was a considerable period of time during which the scientific community distinguished between artefacts and cell organelles.


Anticipated Gaps
· Students often struggle with the use of a graticule. Use maths skills exercise to support this, from AQA.
· Students often do not follow standard procedure when making drawings from a microscope image. Ensure practice of this skill with feedback given.

Cell division
Within multicellular organisms, not all cells retain the ability to divide. 
Eukaryotic cells that do retain the ability to divide show a cell cycle. 
• DNA replication occurs during the interphase of the cell cycle. 
• Mitosis is the part of the cell cycle in which a eukaryotic cell divides to produce two daughter cells, each with the identical copies of DNA produced by the parent cell during DNA replication. 
The behaviour of chromosomes during interphase, prophase, metaphase, anaphase and telophase of mitosis. The role of spindle fibres attached to centromeres in the separation of chromatids. 
Division of the cytoplasm (cytokinesis) usually occurs, producing two new cells. 
Meiosis is covered in section 3.4.3 
Students should be able to: 
• recognise the stages of the cell cycle: interphase, prophase, metaphase, anaphase and telophase (including cytokinesis) 
• explain the appearance of cells in each stage of mitosis. 
Mitosis is a controlled process. Uncontrolled cell division can lead to the formation of tumours and of cancers. Many cancer treatments are directed at controlling the rate of cell division. 
Binary fission in prokaryotic cells involves: 
• replication of the circular DNA and of plasmids 
• division of the cytoplasm to produce two daughter cells, each with a single copy of the circular DNA and a variable number of copies of plasmids. 
Being non-living, viruses do not undergo cell division. Following injection of their nucleic acid, the infected host cell replicates the virus particles.

Anticipated Gaps
· Students will not have encountered specific stages of mitosis. This does not generally pose a problem, just ensure that teachers use specific new language to upskill students and familiarize themselves with exam mark schemes.
· The RP does not usually work well. It may be necessary to provide students with pre-prepared slides to calculate mitotic index.

Transport across membranes
The basic structure of all cell membranes, including cell-surface membranes and the membranes around the cell organelles of eukaryotes, is the same. 
The arrangement and any movement of phospholipids, proteins, glycoproteins and glycolipids in the fluid-mosaic model of membrane structure. Cholesterol may also be present in cell membranes where it restricts the movement of other molecules making up the membrane. 
Movement across membranes occurs by: 
• simple diffusion (involving limitations imposed by the nature of the phospholipid bilayer) 
• facilitated diffusion (involving the roles of carrier proteins and channel proteins) 
• osmosis (explained in terms of water potential) 
• active transport (involving the role of carrier proteins and the importance of the hydrolysis of ATP) 
• co-transport (illustrated by the absorption of sodium ions and glucose by cells lining the mammalian ileum). 
Cells may be adapted for rapid transport across their internal or external membranes by an increase in surface area of, or by an increase in the number of protein channels and carrier molecules in, their membranes. 
Students should be able to: 
• explain the adaptations of specialised cells in relation to the rate of transport across their internal and external membranes 
• explain how surface area, number of channel or carrier proteins and differences in gradients of concentration or water potential affect the rate of movement across cell membranes.

Anticipated Gaps
· Students will not have encountered the structure of a membrane. This does not usually pose a problem, as model work very well (human and materials!).
· Students sometimes have difficulty describing facilitated diffusion, co-transport. Use tables to compare types of diffusion along with exam question practice.



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

		1
	Covalent Bond
	Type of chemical bond in which two atoms share a pair of electrons.

	2
	Ionic Bond
	A bond between a positive ion which has lost an electron(s) and a negative ion which has gained an electron(s).

	3
	Hydrogen Bond
	Chemical bond formed between the positive charge on a hydrogen atom and the negative charge on another atom of an adjacent molecule e.g. between the Hydrogen atom of one water molecule and the Oxygen atom of an adjacent water molecule

	4
	Polar Molecule
	A molecule which has a partially positive charge in one part of the molecule and completely negative charge in another part (a dipole).

	5
	Monomer
	One of many small molecules that combine together to form a polymer

	6
	Polymer
	Large molecule made up of many repeating smaller molecules (monomers).

	7
	Polymerisation
	The process of making a polymer

	8
	Condensation
	Chemical process in which two molecules combine to form a more complex one with the elimination of a simple substance, usually water. Many biological polymers (e.g. polysaccharides, polypeptides) are formed by condensation.

	9
	Hydrolysis
	The breaking down of large molecules into smaller ones by the addition of water molecules.

	10
	Metabolism
	All the chemical processes that take place in living organisms.

	11
	Mole
	The mass of a substance containing the same number of fundamental units as there are atoms in exactly 12g of 12C.

	12
	Molar (M) Solution 
	An aqueous solution that contains 1 mole of solute in 1 litre of solution. 

	13
	Carbohydrate
	Compounds made from carbon, hydrogen and oxygen. Either monosaccharides, disaccharides and polysaccharides.  

	14
	Monosaccharide
	A single sugar e.g. glucose

	15
	Organic Molecule
	Molecules containing carbon that can be found in living things; four classes are carbohydrates, proteins (chain of amino acids), lipids, and nucleic acids

	16
	Disaccharide
	Made up of two sugar units that are formed by a condensation reaction. Monosaccharides are joined by a glycosidic bond.

	17
	Polysaccharide
	Made of many sugar units that are formed by a condensation reaction. Monosaccharides are joined by a glycosidic bond.

	18
	Hexose sugar
	A sugar made up of 6 carbons.

	19
	Glucose
	C6H12O6 – a single sugar which is used in respiration.

	20
	Reducing Sugar
	A sugar that serves as a reducing agent. All monosaccharides are reducing sugars along with some disaccharides. 

	21
	Reducing sugar test
	Heat solution with Benedict’s reagent to test for reducing sugars. If it goes brick red then a reducing sugar is present.

	22
	Benedict’s reagent
	Blue solution which is used to test for reducing and non-reducing sugars.

	23
	Glycosidic bond
	Bond between sugar molecules in disaccharides and polysaccharides.

	24
	Non-reducing sugar
	A sugar which cannot serve as a reducing agent. An example is sucrose.

	25
	Non-reducing sugar test
	Following a negative reducing sugars test. Heat the solution with HCl to hydrolyse the non-reducing sugar into it’s monosaccharides. Then perform the Benedict’s test again. If you get a positive result after hydrolysis then a non-reducing sugar is present.

	26
	Starch
	A polysaccharide found in plant cells made up of alpha-glucose – comprised of amylose (alpha-1,4 glyosidic bonds) and amylopectin (alpha-1,4- and alpha-1,6-glyosidic bonds).

	27
	Glycogen
	A highly branched polysaccharide made up of alpha-glucose found in animal cells (alpha-1,4- and alpha-1,6-glyosidic bonds).

	28
	Cellulose
	A polysaccharide made up of beta-glucose found in plant cells (beta-1,4-glycosidic bonds).

	29
	Alpha glucose
	An isomer of glucose that can bond together to form starch or glycogen.

	30
	Beta glucose
	An isomer of glucose that can bond together to form cellulose. 

	31
	Lipid
	A class of organic compounds that are fatty acids are their derivatives and are insoluble in water but soluble in organic solvents. They include triglycerides, phospholipids, waxes and steroids. 

	32
	Triglyceride
	An individual lipid molecule made up of a glycerol molecule and three fatty acids. Contains ester bonds. 

	33
	Fatty acid
	A carboxylic acid with a hydrocarbon tail. 

	34
	Glycerol
	A molecule which combines with three fatty acids to form triglycerides. It is 3 carbon chain with 3 hydroxyl groups. 

	35
	Saturated fatty acid
	A fatty acid in which there are no double bonds between the carbon atoms

	36
	Mono-unsaturated fatty acid
	Fatty acid which possesses a carbon chain with a single double bond between carbon atoms.

	37
	Poly-unsaturated fatty acid
	Fatty acid which possesses a carbon chain with many double bonds between carbon atoms.

	38
	Phospholipid
	Triglyceride in which one of the three fatty acid molecules is replaced by a phosphate molecule. Phospholipids are important in the structure an functioning of plasma membranes. 

	39
	Hydrophilic
	Section of a molecule which is attracted to water.

	40
	Hydrophobic
	Section of a molecule which is repulsed by water.

	41
	Emulsion test
	Test for lipids. Mix your sample with ethanol and then add water. If a white cloudy emulsion forms then a lipid is present.

	42
	Protein
	A polymer which is made up of amino acids linked by peptide bonds. May also contain prosthetic groups as part of its quaternary structure. 

	43
	Amino acid
	A monomer which makes up proteins. Has a central carbon atom which is bonded to: a carboxylic acid group, an amino group, a hydrogen atom and a R group.

	44
	Amino group
	The -NH2 group of an amino acid.

	45
	Carboxyl group
	The -COOH group of an amino acid.

	46
	R-group
	Each of the 20 amino acids has a different R group – determines the bonding that the amino acid can carry out.

	47
	Peptide bond
	The type of bond that is formed between two amino acids.

	48
	Polypeptide
	Many amino acids joined together by peptide bonds.

	49
	Primary protein structure
	The sequence of amino acids that makes up the polypeptides of a protein.

	50
	Secondary protein structure
	The way in which the chain of amino acids of the polypeptides of a protein is folded.

	51
	Tertiary protein structure
	The folding of a whole polypeptide chain in a precise way, as determined by the amino acids of which it is composed. 

	52
	Disulfide bridge
	Bond formed between Sulphur atoms in R groups of amino acids.

	53
	Quaternary protein structure
	A number of polypeptide chains linked together, and sometimes associated with non-protein groups to form a protein.

	54
	Biuret test
	A simple biochemical reaction to detect the presence of protein, if the Biuret’s solution turns purple then protein is present.


	55
	Enzyme
	A protein that acts as a catalyst and so lowers the activation energy needed for a reaction.

	56
	Activation energy
	Energy required to bring about a reaction.

	57
	Active Site
	A group of amino acids that makes up the region of an enzyme into which the substrate fits in order to catalyse a reaction. 

	58
	Substrate
	A substance that is acted on or used by another substance or process. Fits into the active site of an enzyme.

	59
	Enzyme-substrate complex
	The intermediate formed when a substrate molecule interacts with the active site of an enzyme.

	60
	Complimentary
	Describes the relationship between the active site of an enzyme and the substrate molecule – the way in which they fit together.

	61
	Specific
	Describes how enzymes catalyse a certain chemical reaction.

	62
	Induced fit
	A mechanism of interaction between an enzyme and a substrate. As the substrate fits into the active site the active site of the enzyme changes shape in order to allow an enzyme-substrate complex to be formed. 

	63
	Lock and key
	An analogy for how enzymes work – only the correctly sized key (substrate) fits into the key hole (active site) of the lock (enzyme) 

	64
	Rate of reaction
	The speed of a chemical reaction  - can be worked out by looking at the decrease in concentration of a reactant over time or increase in concentration of a product over time.

	65
	Kinetic Energy
	The energy of motion, observable as the movement of an object, particle or set of partices.

	66
	pH
	A figure expressing the acidity or alkalinity of a solution on a logarithmic scale on which 7 is neutral, lower values are more acidic and higher values are more alkaline. Equivalent to -log10[H+].

	67
	Inhibitor
	A substance which reduces the activity of an enzyme.

	68
	Competitive inhibitor
	A form of inhibitor which binds to the active site of the enzyme preventing the binding of substrate.

	69
	Non-competitive inhibitor
	A form of inhibitor which does not bind at the active site of the enzyme which prevents the binding of substrate.


	1
	Magnification
	the number of times bigger the image/drawing is compared to the object/real size

	2
	Resolution
	the minimum distance needed to differentiate between 2 adjacent objects

	3
	Micrometer
	1x10-6 m

	4
	Nanometer 
	1x10-9 m

	5
	Light Microscope
	A type of microscope which has a condenser, objective lens and eyepiece lens and light is passed through the thin specimen an up through the objective and eyepiece lenses to the eye. 

	6
	Electron microscope
	Beams of electrons are used to visualize structures in a vacuum. Electrons have a smaller wavelength than light so electron microscopes have a higher resolution than light microscopes.

	7
	Scanning Electron Microscope (SEM)
	A type of electron microscope which bounces beams of electrons off the surface of an object to develop a 3D image of the specimen (no need therefore for thin sections).

	8
	Transmission electron microscope (TEM)
	A type of electron microscope which asses a beam of electrons through a very thin section of specimen (which often has been stained with heavy metals to show up the fine internal structures).

	9
	Cell fractionation
	The process where cells are broken up and the different organelles they contain are separated out.

	10
	Homogenation
	The first stage of cell fractionation when cells are broken up by a homogeniser (blender) and organelles are released from the cell.

	11
	Ultracentrifugation
	The second stage of cell fractionation when the fragments in filtered homogenate are separated in a machine called a centrifuge. 

	12
	Graticule
	A series of lines on a microscope which can be used to calculate the size of objects. 

	13
	Eukaryote
	A cell that has a membrane-bound nucleus and chromosomes. The cell also possesses a variety of other membrane-bound organelles, such as mitochondria and endoplasmic reticulum. 

	14
	Organelle
	A part of a cell.

	15
	Nucleus
	Organelle which contains the hereditary material (DNA) which codes for she synthesis of proteins in cytoplasm.

	16
	Mitochondria
	Organelle where energy is released in aerobic respiration

	17
	Chloroplast
	Organelle that is the site of photosynthesis

	18
	Rough endoplasmic reticulum (RER)
	Organelle which provides a large surface area for the synthesis of proteins and glycoproteins and where proteins are transported that are synthesised on ribosomes.

	19
	Smooth endoplasmic reticulum (SER)
	Organelle where lipids and carbohydrates are synthesized, stored and transported.

	20
	Golgi
	Organelle that contains a stack of membranes that make up flattened sacs (cisternae) where glycoproteins are synthesized, lipids are transported, modified and stores, proteins are packaged and lysosomes are formed.

	21
	Lysosome
	Organelle formed when the vesicles produced by the Golgi apparatus contain enzymes. They are where unwanted materials & worn-out organelles are digested.

	22
	Ribosome
	Organelle made of rRNA and protein where protein synthesis occurs.

	23
	Cell Wall
	Organelle which provides mechanical strength to prevent the cell bursting under the pressure created by the osmotic entry of water, to give mechanical strength. Made of cellulose in plants and chitin in fungi. 

	24
	Vacuole
	Organelle which contains a solution of mineral salts, sugars, amino acids, wastes and sometimes pigments such as anthocyanins. They support herbaceous plants by making cells turgid, may provide a temporary food store and if they contain pigments they may colour petals to attract pollinating insects.

	25
	Tissue
	A collection of similar cells that perform a specific function.

	26
	Organ
	A combination of different tissues that are coordinated to perform a variety of functions.

	27
	Organ system
	Many organs work together in an organ system to perform a particular function.

	28
	Prokaryote
	A cell of an organism belonging to the kingdom Prokaryote that is characterized by lacking a nucleus and membrane-bound organelles. E.g. bacteria

	29
	Bacteria
	A prokaryote.

	30
	Plasmid
	Small circular loops of DNA which contain genes that bacteria can have.

	31
	Flagellum
	Part of a bacterial cell which helps the bacteria to move.

	32
	Virus
	Acellular, non-living particles that are smaller than bacteria. They contain DNA or RNA but can only multiply inside living host cells. 

	33
	Capsid
	A protein coat which encloses the nucleic acid in a virus.

	34
	Attachment Protein
	The capsid can have these which are essential to allow the virus to identify and attach to a host cell.


	35
	Mitosis
	The type of nuclear division in which the daughter cells have the same number of chromosomes as the parent cell.

	36
	Daughter cell
	The cells that are produced by cell division.

	37
	Chromatid
	One of the two strands of a chromosome that are joined together by a single centromere prior to cell division. 

	38
	Centromere
	The place where the two copies of DNA after replication are joined together.

	39
	Interphase
	The period of the cell cycle when the cell is not dividing.

	40
	Prophase
	The first stage of mitosis when the chromosomes become visible and when spindle fibres develop. The nucleolus disappears and the nuclear envelope breaks down.

	41
	Metaphase
	The second stage of mitosis when the chromosomes arrange themselves across the equator of the cell.

	42
	Anaphase
	The third stage of mitosis when the centromeres divide into two and the spindle fibres pull the individual chromatids making up the chromosome apart to their respective, opposite poles of the cell. 

	43
	Telophase
	The fourth stage of mitosis when chromosomes reach their respective poles and become longer and thinner, finally disappearing altogether, leaving only widely spread chromatin. The spindle fibres disintegrate and the nuclear envelope and nucleolus re-form.

	44
	Cytokinesis
	When the cytoplasm divides.

	45
	Spindle fibres
	These form the spindle apparatus which are responsible for pulling the chromatids to separate ends of the cell. 

	46
	Centrioles
	Where the spindle fibres develop from in animal cells.

	47
	Equator
	Where the chromosomes arrange themselves during metaphase.

	48
	Binary Fission
	The process by which cell division occurs in prokaryotic cells.

	49
	Cancer
	A group of diseases caused by a growth disorder of cells as a result of damage to the genes that regulate mitosis and the cell cycle which results in uncontrolled growth and division of cells.

	50
	Tumour
	A group of abnormal cells which develops and constantly expands in size.


	51
	Plasma Membrane
	Membranes consisting of a phospholipid bilayer found around and within all cells. The cell-surface membrane is the plasma membrane that surrounds cells. 

	52
	Phospholipid
	Triglyceride in which one of the three fatty acid molecules is replaced by a phosphate molecule. Phospholipids are important in the structure an functioning of plasma membranes.

	53
	Bilayer
	A membrane consisting of two layers of phospholipids. 

	54
	Protein Channel
	A protein completely spanning the phospholipid bilayer which form water-filled tubes to allow water-soluble ions to diffuse across the membrane.

	55
	Carrier Protein
	A protein completely spanning the phospholipid bilayer which bind to ions or molecules then change shape in order to move these molecules across the membrane.

	56
	Glycoprotein
	Carbohydrate chains attached to a protein (often extrinsic) which are part of the cell surface membrane. They act as recognition sites, help cells to attach to one another and allows cells to recognise one another. 

	57
	Glycolipid
	A carbohydrate covalently bonded with a lipid. They act as recognition sites, help maintain stability of the membrane and help cells attach to one another.

	58
	Cholesterol
	Lipid that is an important component of cell-surface membranes because it adds strength. Excess in the blood can lead to atheroma.

	59
	Permeability
	How permeable a substance is depends on the size, polarity and charge of the molecule. If it is small, non-polar and fat soluble it is very permeable and can pass through the cell membrane.

	60
	Fluid mosaic model
	The arrangement of the various molecules of the cell-surface membrane. Fluid because the individual phospholipid molecules can move relative to one another and mosaic because the proteins vary in shape, size and pattern.

	61
	Diffusion
	The net movement of molecules (or ions) from a region of high concentration to a region of low concentration. It is passive. 

	62
	Facilitated diffusion
	Diffusion involving the presence of protein carrier molecules to allow the passive movement of substances (normally large, polar or charged molecules) across plasma membrane.

	63
	Osmosis
	The passage of water from a region where there is a higher water potential to a region where there is a lower water potential through a partially permeable membrane.

	64
	Water potential
	The pressure created by water molecules. It is the measure of the extent to which a solution gives out water. The greater the number of water molecules present, the higher (less negative) the water potential. Pure water has a water potential of zero.

	65
	Isotonic
	A solution which has the same water potential as the cell within it. 

	66
	Active transport
	Movement of a substance from a region where it is in a low concentration to a region where it is in a high concentration. The process requires the expenditure of metabolic energy in the form of ATP. 

	67
	Co-transport
	The transport of one substance coupled with the transport of another substance across a plasma membrane in the same direction through the same protein carrier.





	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.






