5.1 Module 2801                    Biology Foundation
	Content
	In
	Comments

	5.1.1 Cell Structure  C3.1b; N3.1, N3.2, N3.3; IT3.1, IT3.3 WO3.1, WO3.2, WO3.3; LP3.1, LP3.2, LP3.3.
	  
	  

	Content
( Cells as the basic units of living organisms grouped into tissues and organs.
( Characteristics of eukaryotic and prokaryotic cells.
( Detailed structure of typical animal and plant cells as seen under the light and electron microscope.
( Outline functions of organelles in plant and animal cells.
	Mainly Chapter 4
	  

	Learning Outcomes
Candidates should be able to:
(a) explain and distinguish between resolution and magnification with reference to light microscopy and electron microscopy.
	4.2
	  

	(b) describe and interpret drawings and photographs of typical animal and plant cells as seen using the light microscope.
	4.1
	  

	(c) describe and interpret drawings and photographs of typical animal and plant cells as seen using the electron microscope, recognising the following: rough and smooth endoplasmic reticulum, Golgi apparatus, mitochondria, ribosomes, lysosomes, chloroplasts, plasma (cell surface) membrane, nuclear envelope, centrioles, nucleus, nucleolus and cilia. C3.1b, IT3.3, WO3 (all), LP3 (all)
	4.3

4.4
	4.3 deals with the ultrastructure of animal cells; 4.4 with plant and bacterial cells.

See also 5.1 for an electronmicrograph of a mitochondrion.

	(d) outline the functions of the structures listed in (c). C3.1b, IT3.3, WO3 (all), LP3 (all)
	4.3

4.4
	  

	(e) describe the structure of a prokaryotic cell and compare and contrast the structure of prokaryotic cells with eukaryotic cells.
	4.4
	See also 21.2, particularly table 1, for a comparison of prokaryotic and eukaryotic cells.

	(f) explain how cells are organised into tissues with reference to squamous and ciliated epithelia, xylem and phloem.
	4.13
	Squamous epithelium forms the lining of alveoli and is described in 7.3; ciliated epithelium lines trachea, described in spread 7.1; xylem and phloem are described in 13.4.

	(g) explain the meaning of the terms tissue and organ, and state examples in animals and plants.
	4.13
	  

	(h) draw plan diagrams of tissues (including a transverse section of a mesophytic dicotyledonous leaf) and calculate the linear magnification of drawings. N3 (all), LP3 (all)
	13.1
	Calculation of linear magnifications are covered in 4.2.

	5.1.2 Biological Molecules
C3.1b; IT3.3. WO3.1, WO3.2, WO3.3.
Content
	  
	  

	( The structure of carbohydrates, lipids and proteins and their roles in living organisms.
	Chapter 2
	  

	( Water and living organisms.
	2.3 and 2.4
	  

	( The roles of inorganic ions.
	9.8 and 13.8
	Table 1, 9.8 gives inorganic ions required by animals; table 1, 13.8 gives those required by plants.

	Learning Outcomes
Candidates should be able to:
(a) carry out tests for reducing and non-reducing sugars (including semi-quantitative use of the Benedict’s test), the iodine in potassium iodide solution test for starch, the emulsion test for lipids, and the biuret test for proteins.
	App.
	Full details of practical work are not covered.

	(b) describe the structures of the ring forms of alpha and beta glucose. C3.1b, IT3.3, WO3 (all)
	2.6
	Figure 1, 2.6 shows the two forms.

	(c) describe the formation and breakage of a glycosidic bond. C3.1b, IT3.3, WO3 (all)
	2.6
	Figure 2, 3.6 shows the bond formation and breakage.

	(d) describe the molecular structure of starch (amylopectin and amylose), glycogen and cellulose, and relate these structures to their functions in living organisms. C3.1b, IT3.3, WO3 (all)
	2.7
	  

	(e) describe the molecular structure of a triglyceride and a phospholipid, and relate these structures to their functions in living organisms.
	2.8
	See also 4.6 for the role of phospholipid in cell membranes.

	(f) describe the structure of an amino acid, and the formation and breakage of a peptide bond.
	2.9
	Figure 1, 2.9 shows an amino acid; figure 3 shows the formation and breakage of a peptide bond.

	(g) explain the meaning of the terms primary structure, secondary structure, tertiary structure and quaternary structure of proteins, and describe the types of bonding (hydrogen, ionic, disulphide and hydrophobic interactions) which hold the molecule in shape.
	2.10
	See also 2.2 (for ionic bonds), 2.3 (for hydrogen bonds); hydrophobic interactions are described in relation to phospholipids (2.8), similar interactions help hold protein molecules in shape.

	(h) outline the molecular structure of haemoglobin as an example of a globular protein, and of collagen as an example of a fibrous protein, and relate these structures to their functions. (The importance of iron in the haemoglobin molecule should be emphasised.)
	2.10
	See also 7.9 for a discussion of the structure and function of haemoglobin; spread 16.10 includes a description of iron deficiency disease.

	(i) describe and explain the roles of water in living organisms, and as an environment for organisms. (Reference should be made to hydrogen bonding.)
	2.3 and 2.4
	  

	(j) state one role of each of the following inorganic ions in living organisms: calcium, sodium, potassium, magnesium, chloride, nitrate, phosphate.
	9.8

13.8
	9.8 deals with inorganic ions in animals; 13.8 deals with inorganic ions in plants.

	5.1.3 Enzymes
C3.2; IT3.2; N3.1, N3.2, N3.3
	  
	  

	Content
( Mode of action of enzymes.
	Chapter 3
	  

	Learning Outcomes
Candidates should be able to:
(a) explain that enzymes are globular proteins which catalyse metabolic reactions.
	3.2
	See also 2.10.

	(b) explain the mode of action of enzymes in terms of an active site, enzyme/substrate complex, lowering of activation energy and enzyme specificity. C3.2
	3.2
	  

	(c) describe and explain the effects of pH, temperature, enzyme concentration and substrate concentration on enzyme action. IT3.2
	3.3
	  

	(d) follow the time course of an enzyme-catalysed reaction by measuring rates of formation of products (for example using catalase), or rate of disappearance of substrate (for example using amylase). C3.2, IT3.2, N3 (all)
	3.3
	Figure 1, 3.3 shows how rate of reaction can be measured when a product is formed; when rate of disappearance of a substrate is used, the time for disappearance (t) is recorded and rate expressed as 1/t.

	(e) explain the effects of reversible inhibitors (both competitive and non-competitive) on the rate of enzyme activity.
	3.4
	  

	5.1.4 Cell Membranes and Transport
Content
	  
	  

	( The fluid mosaic model of membrane structure.
	4.6
	  

	( The movement of substances into and out of cells.
	4.7 to 4.9
	  

	Learning Outcomes
Candidates should be able to:
(a) describe and explain the fluid mosaic model of membrane structure, including an outline of the roles of phospholipids, cholesterol, glycolipids, proteins and glycoproteins.
	4.6
	See also 2.8 for structure and role of phospholipids and cholesterol

	(b) outline the roles of membranes within and at the surface of cells.
	4.6
	  

	(c) describe and explain the processes of osmosis, passive diffusion, facilitated diffusion, active transport, endocytosis and exocytosis. (The terminology described in the IOB publication Biological Nomenclature should be used: no calculations involving water potential will be set.)
	4.7 to 4.9
	4.7 deals with diffusion (including facilitated diffusion), 4.8 with active transport (including exocytosis and endocytosis) and 4.9 with osmosis.

	(d) describe the features of the gaseous exchange surface of the mammalian lung.
	7.3
	  

	(e) describe the features of root hairs (including carrier molecules in membranes which enable the uptake of ions by active transport).
	13.6

13.8
	13.6 deals with water uptake, 13.8 with ion uptake. Active transport of ions through epidermal root cells (root hair cells are special epidermal cells).

	5.1.5 Genetic Control of Protein Structure and Function
LP3.1, LP3.2, LP3.3; PS3.1, PS3.2, PS3.3
Content
	  
	  

	( The structure and replication of DNA.
	18.1
	  

	( The roles of DNA and RNA in protein synthesis.
	18.7

 18.8
	  

	( The principles of gene manipulation
	18.9 18.10
	  

	Learning Outcomes
Candidates should be able to:
(a) describe the structures of DNA and RNA, and explain the importance of base pairing and hydrogen bonding.
	18.1
	See also 2.11 for structure of nucleic acids.

	(b) explain how DNA replicates semi-conservatively during interphase, and interpret experimental evidence for this process. (Reference should be made to DNA polymerase.)
	18.3
	  

	(c) state that a gene is a sequence of nucleotides as part of a DNA molecule, which codes for a polypeptide.
	18.4 

18.5
	18.4 deals with the chemical nature of the gene; 18.5 with the one gene – one polypeptide hypothesis.

	(d) describe the way in which the nucleotide sequence codes for the amino acid sequence in a polypeptide. PS3 (all), LP3 (all)
	18.6
	See Appendix for the full genetic code.

	(e) describe how the information on DNA is used to construct polypeptides, including the role of messenger RNA, transfer RNA and the ribosomes. PS3 (all), LP3 (all)
	18.7
	  

	(f) explain that, as enzymes are proteins, their synthesis is controlled by DNA.
	18.7
	  

	(g) outline the general principles of gene manipulation by biotechnology, with reference to the synthesis of human insulin by bacteria and human factor VIII.
	18.9

18.10
	Figure 1, 18.10 shows how insulin is manufactured by recombinant DNA technology

	5.1.6 Nuclear Division
N3.3
Content
	  
	  

	( Replication and division of nuclei.
	4.10
	  

	( Chromosome behaviour in mitosis.
	4.11
	  

	( The need for a reduction division in sexual reproduction.
	4.12
	  

	Learning Outcomes
Candidates should be able to:
(a) explain how growth, repair and asexual reproduction in animals and plants can be brought about by mitosis.
	4.10
	See also 12.1 for an account of asexual reproduction.

	(b) explain the need for the production of genetically identical cells.
	4.10
	  

	(c) explain how cancer is the result of uncontrolled cell division, and list factors that can increase the chances of cancerous growth.
	16.5
	  

	(d) describe, with the aid of diagrams, the behaviour of chromosomes during the mitotic cell cycle, and the associated behaviour of the nuclear envelope, cell membrane and centrioles. (Names of the main stages are expected.) N3.3
	4.11
	Figure 1 and 2, 4.11 show the stages of mitosis.

	(e) explain what is meant by homologous pairs of chromosomes.
	4.10
	4.12 gives a relatively detailed description of meiosis.

	(f) explain the meaning of the terms haploid and diploid, and the need for a reduction division prior to fertilisation in sexual reproduction. (Details of meiosis are not expected.)
	4.10
	  

	5.1.7 Energy and Ecosystems
IT3.2
Content
	  
	  

	( Energy transfer through an ecosystem.
	22.3 and 22.4
	  

	( The nitrogen cycle.
	22.12
	  

	Learning Outcomes
Candidates should be able to:
(a) define the terms habitat, niche, population, community and ecosystem, and state examples of each.
	22.2
	See also 22.5 for a fuller account of niche.

	(b) explain the terms producer, consumer and trophic level.
	22.2
	Trophic level is defined in 22.3.

	(c) describe how energy is transferred though food chains and food webs, and discuss the efficiency of this transfer between trophic levels. IT3.2
	22.3 and 22.4
	22.3 includes food chains and food webs; 22.3 discusses efficiency of transfer.

	(d) describe how nitrogen is cycled within an ecosystem. (Reference should be made to the roles of microoganisms, but only Nitrosomonas, Nitrobacter and Rhizobium need to be identified by name.)
	22.12
	  


 

