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	Sir Harry Smith Community College Curriculum Map                SUBJECT:  Biology                     YEAR 12              2022-23

	Curriculum Intent: To provide a knowledge rich, spiral curriculum which gives students the skills to develop, rehearse and apply they’re scientific knowledge,  whilst also developing a curiosity of the universe. 


	School Values
	Curriculum Focus
	Term 1 – [Basic components of living organisms, Biological molecules, Plasma Membranes, Enzymes]
	Term 2 – Cell divisions, Exchange surfaces and breathing,
Classification and evolution, 
Communicable diseases
	Term 3 – [Biodiversity, Transport in plants, Transport in animals, Energy for biological processes]

	High Quality Learning Experience
	Literacy Skills and Key Vocabulary
	Microscope, stage micrometre, graticule, eukaryotic, prokaryotic, organelle, cell signalling, starch, amylose amylopectin, conjugated, qualitative and quantitative, phospholipid, protein, transcription, translation. 
	Mitosis, meiosis, alveoli, surface area: volume ratio, kingdoms, phylogeny, lymphocyte, neutrophil, pathogen, domain, fungus, protist, virus, antigen, antibody, lamella, buccal cavity, pressure, lymph, tracheal fluid, haemolymph. 
	Artery, vein, myogenic, Xylem, Phloem, Casparian strip, plasmodesmata, apoplastic, symplastic, meristem cell, parenchyma, cellulose, sucrose, water potential, pressure, phosphorylation, substrate level, oxidative, ATPsynthase.  

	Pursuit of Excellence
	Knowledge and Skills
	(a) the use of microscopy to observe and investigate different types of cell and cell structure in a range of eukaryotic organisms
(b) the preparation and examination of microscope slides for use in light microscopy
(c) the use of staining in light microscopy
(d) the representation of cell structure as seen under the light microscope using drawings and annotated diagrams of whole cells or cells in sections of tissue
(e) the use and manipulation of the magnification formula
(g) the ultrastructure of eukaryotic cells and the functions of the different cellular components
(h) photomicrographs of cellular components in arrange of eukaryotic cells
(j) the importance of the cytoskeleton
(k) the similarities and differences in the structure and ultrastructure of prokaryotic and eukaryotic cells.
(i) the interrelationship between the organelles involved in the production and secretion of proteins.
2.1.2
(a) how hydrogen bonding occurs between water molecules, and relate this, and other properties of water, to the roles of water for living organisms
(b) the concept of monomers and polymers and the importance of condensation and hydrolysis reactions in a range of biological molecules
(c) the chemical elements that make up biological Molecules
(d) the ring structure and properties of glucose as an example of a hexose monosaccharide and the structure of ribose as an example of a pentose monosaccharide
(e) the synthesis and breakdown of a disaccharide and polysaccharide by the formation and breakage of glycosidic bonds
(f) the structure of starch (amylose and amylopectin), glycogen and cellulose
2.1.2
(c) the chemical elements that make up biological Molecules
(d) the ring structure and properties of glucose as an example of a hexose monosaccharide and the structure of ribose as an example of a pentose monosaccharide
(e) the synthesis and breakdown of a disaccharide and polysaccharide by the formation and breakage of glycosidic bonds
(f) the structure of starch (amylose and amylopectin), glycogen and cellulose molecules
(g) how the structures and properties of glucose, starch, glycogen, and cellulose molecules relate to their functions in living organisms
(h) the structure of a triglyceride and a phospholipid as examples of macromolecules
(i) the synthesis and breakdown of triglycerides by the formation (esterification) and breakage of ester bonds between fatty acids and glycerol
(j) how the properties of triglyceride, phospholipid and cholesterol molecules relate to their functions in living organisms
2.1.3
(a) the structure of a nucleotide as the monomer from which nucleic acids are made.
(b) the synthesis and breakdown of polynucleotides by the formation and breakage of phosphodiester bonds
(c) the structure of ADP and ATP as phosphorylated nucleotides
d) (i) the structure of DNA (deoxyribonucleic acid)
(ii) practical investigations into the purification of DNA by precipitation
(e) semi-conservative DNA replication
(f) the nature of the genetic code
(g) transcription and translation of genes resulting in the synthesis of polypeptides.
2.1.4
(a) the role of enzymes in catalysing reactions that affect metabolism at a cellular and whole organism level
(b) the role of enzymes in catalysing both intracellular and extracellular reactions
(c) the mechanism of enzyme action
(d) (i) the effects of pH, temperature, enzyme concentration and substrate concentration on enzyme activity
(ii) practical investigations into the effects of pH, temperature, enzyme concentration and substrate concentration on enzyme activity.
(e) the need for coenzymes, cofactors and prosthetic groups in some enzyme-controlled reactions
(f) the effects of inhibitors on the rate of enzyme controlled reactions.
2.1.5
(a) the roles of membranes within cells and at the surface of cells
(b) the fluid mosaic model of membrane structure and the roles of its components
c) (i) factors affecting membrane structure and permeability
(ii) practical investigations into factors affecting membrane structure and permeability
(d) (i) the movement of molecules across membranes.
Demonstrate knowledge, understanding, and application of:
· practical investigations into the factors affecting diffusion rates in model cells
· active transport of molecules across membranes
endocytosis and exocytosis as processes requiring ATP.
(e) (i) the movement of water across membranes by osmosis and the effects that solutions of different water potential can have on plant and animal cells
(ii) practical investigations into the effects of solutions of different water potential on plant and animal cells.


	2.1.6
(a) the cell cycle
(b) how the cell cycle is regulated
(c) the main stages of mitosis
(d) sections of plant tissue showing the cell cycle and stages of mitosis
(e) the significance of mitosis in life cycles
(f) the significance of meiosis in life cycles
(g) the main stages of meiosis
(h) how cells of multicellular organisms are specialised for particular functions
(i) the organisation of cells into tissues, organs and organ systems
(j) the features and differentiation of stem cells
(k) the production of erythrocytes and neutrophils derived from stem cells in bone marrow
(l) the production of xylem vessels and phloem sieve tubes from meristems
(m) the potential uses of stem cells in research and medicine.
3.1.1
(a) the need for specialised exchange surfaces
(b) the features of an efficient exchange surface
(c) the structures and functions of the components of the mammalian gaseous exchange system
4.2.2
(a) the biological classification of species
(b) the binomial system of naming species and the advantage of such a system
(c) (i) the features used to classify organisms into the five kingdoms: Prokaryotae, Protoctista, Fungi, Plantae, Animalia
(ii) the evidence that has led to new classification systems, such as the three domains of life, which clarifies relationships
(d) the relationship between classification and phylogeny
(e) the evidence for the theory of evolution by natural selection
(f) the different types of variation
4.1.1
(a) the different types of pathogen that can cause communicable diseases in plants and animals
(b) the means of transmission of animal and plant communicable pathogens
(c) plant defences against pathogens
d) the primary non-specific defences against pathogens in animals
(e) (i) the structure and mode of action of phagocytes
(ii) examination and drawing of cells observed in blood smears
(f) the structure, different roles and modes of action of B and T lymphocytes in the specific immune response.
(g) the primary and secondary immune responses
(h) the structure and general functions of antibodies
(i) an outline of the action of opsonins, agglutinins and anti-toxins
(j) the differences between active and passive immunity, and between natural and artificial immunity
(k) autoimmune diseases
(l) the principles of vaccination and the role of vaccination programmes in the prevention of epidemics
(m) possible sources of medicines
(n) the benefits and risks of using antibiotics to manage bacterial infection.

	4.2.1
(a) how biodiversity may be considered at different levels
(b) (i) how sampling is used in measuring the biodiversity of a habitat and the importance of sampling
(ii) practical investigations collecting random and non-random samples in the field
(c) how to measure species richness and species evenness in a habitat
(d) the use and interpretation of Simpson’s Index of Diversity (d) to calculate the biodiversity of a habitat.
(e) how genetic biodiversity may be assessed, including calculations
(f) the factors affecting biodiversity.
(g) the ecological, economic and aesthetic reasons for maintaining biodiversity
(h) in situ and ex situ methods of maintaining biodiversity
(i) international and local conservation agreements made to protect species and habitats.
3.1.2
(a) the need for transport systems in multicellular animals
(b) the different types of circulatory systems
(c) the structure and functions of arteries, arterioles, capillaries, venules and veins
(d) the formation of tissue fluid from plasma
(e) (i) the external and internal structure of thenmammalian heart
(ii) the dissection, examination and drawing of the external and internal structure of the mammalian heart
(f) the cardiac cycle
(g) how heart action is initiated and coordinated
(h) the use and interpretation of electrocardiogram (ECG) traces
(i) the role of haemoglobin in transporting oxygen and carbon dioxide
(j) the oxygen dissociation curve for fetal and adult human haemoglobin.

	
	Subject specific pedagogy
	-Practical investigations.
-Field trips.
-External speakers.
-Modelling

	Extending the boundaries of learning
	Cultural Capital and beyond the curriculum
	Field trip applying sampling and analytical techniques.
Field trip to laboratories in and around Cambridge.

	Achievement
	Assessment
	Assessment takes place after each unit and a grade A-E is awarded.
Some assessments make take place online. 
At the end of year 1 students sit 2


	Valuing People
	How our curriculum meets the needs of every individual
	Wider reading available to go beyond the curriculum.
Teaching and learning is differentiated to help meet the needs of learners.
Various online platforms to help learners who fall behind or who are struggling. 
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Sir Harry Smith Community College Curriculum

Our curriculum is designed to support our Mission and Values,

is shaped by the belief that every student will have access to a great curriculum that encourages,

motivates, and inspires students to love learning and develop a deep knowledge of curriculum content.

Pursuit of excellence

Valuing people

Achievement

High quality learning

experience

Extending the boundaries of
learning

Our Values and the Curriculum

An engaging and challenging curriculum with the highest quality of learning and teaching that stretches and develops students’
aspirations.

A curriculum that meets the needs of every individual learner and encourages all students to develop relationships based on
mutual respect and understanding in order to make a valued contribution to the school and the wider community.

A curriculum that supports all students to acquire the knowledge and skills necessary to attain the qualifications which best
prepare them for post 18 opportunities and future careers

Through our curriculum students develop a life long love of learning and the necessary skills to be confident, resilient,
responsible and ambitious learners.

Through the curriculum and beyond, provide the highest holistic educational experience for all students. Each individual student
will have the opportunity to enjoy a varied range of academic, cultural, artistic, physical and social activities that enhance and
extend the curriculum; including providing a range of opportunities for spiritual, moral, social and cultural (SMSC) education that
instils the values of the College and our community.




