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MODULE SPECIFICATION
SECTION 1: MODULE SPECIFICATIONS

1. Title of the module


BI322 Biological Chemistry B
2. School which will be responsible for management of the module
Biosciences
3. Start date of the module


October 2011

4. The cohort of students (onwards) to which the module will be applicable
October 2011 onward

5. The number of students expected to take the module

90
6. Modules to be withdrawn on the introduction of this proposed module and consultation with other relevant Schools and Faculties regarding the withdrawal


Chemistry for Bioscientists (BI320) will be superseded by this new module
7. Level of the module 

Certificate
8. The number of credits which the module represents 


30
9. Which term(s) the module is to be taught in (or other teaching pattern)


Autumn and Spring Terms
10. Prerequisite and co-requisite modules

None
11. The programme(s) of study to which the module contributes

Biomedical Science and associated programmes
Biochemistry and associated programmes
12. The intended subject specific learning outcomes and, as appropriate, their relationship to programme learning outcomes


The students will have understanding and knowledge of:
· Fundamental concepts of atoms, molecules, states of matter, basic valences, bonding and molecular interactions, basic organic compounds, shapes and basic isomerism and reactivity and chemical and the relevance of these concepts toward biomedical science. 

· The molecular basis of the thermodynamics of chemical and biochemical reactions, an understanding of equilibria and an appreciation of detailed molecular bonding and equilibria applied to biological systems. 

· Fundamental concepts of organic chemistry related to biological systems including carbon functional group chemistry (alkanes, alkyl halides, alkenes, alkynes, aromatics, heterocyclics and carbonyl compounds), bioinorganic chemistry including the role of chemistry to understand biochemical processes
· Analytical spectroscopy and Chemical Biology.  The use of spin-resonance spectroscopies in biology, amino acid chemistry and chemical biology concepts including metabolic function of globins, sugars, phosphates and genetic information.  

Programme outcomes for Biomedical Science: A.2, A.9 

Programme outcomes for Biochemistry: A.1, A.8 

13. The intended generic learning outcomes and, as appropriate, their relationship to programme learning outcomes


The students will have understanding and knowledge of problem solving, especially numerical and chemical methods.


Programme outcomes for Biomedical Science: B.17 


Programme outcomes for Biochemistry: B.12 

14. A synopsis of the curriculum

Students without A2 Chemistry (or equivalent) on entry take Phases 12.A+12.B+12.C
Students with A2 Chemistry (or equivalent) on entry take Phases 12.B+12.C+12.D

N.b. Students with A2 Chemistry or equivalent below grade C will follow Phases 12.A+12.B
This approach allows fundamental concepts (12.A) to be taught to non A2 Chemistry students. Biomedical science students with A2 Chemistry (or equivalent) will obtain advanced chemical concepts (12.D) as their chemistry qualification at A2 will already furnish them with concepts from 12.A. All students will participate in the core sections: 12.B and 12.C. 

Students with A2 chemistry will use the Phase 12.A coursework as a formative assessment to recognise their required chemical knowledgebase as obtained at A2 level.  This also provides an opportunity to identify students requiring additional support.

This module links to Biological Chemistry A with identical phases (A, B and C) to maximise teaching efficiency across all programs in the School of Biosciences.

From here on; phases 12.A, 12.B, 12.C and 12.D will be referred to as phases A, B, C and D.

Phase A: Autumn Term (5 x 2 hr Workshops)

Basic chemical concepts for biology will be taught and applied through examples in a workshop atmosphere.  The five workshop topics covered are: (i) Atoms and states of matter (ii) valence and bonding (iii) basic organic chemistry for biologists (iv) molecular shapes and isomerism in biology and (iv) chemical reactivity and chemical equations.

Assessment feedback of basic chemistry (1 session/lecture)

Phase B:  Autumn Term (8 lectures, 1 x 2 hr Workshop)
Chemical and biochemical thermodynamics (6 lectures, 1 workshop). Topics covered are: (i) energetic and work, (ii) enthalpy, entropy and the laws of thermodynamics (iii) Gibbs free energy, equilibrium and spontaneous reactions, (iv) Chemical and biochemical equilibrium (including activity versus concentration and Le Chatelier’s principle).  The two hour workshop is designed to be delivered as small group sessions to cover the applications and practice of thermodynamics concepts.
Chemistry applied to biological concepts (2 lectures): bonding, valence, hybridisation as well as biological applied thermodynamic process (biomolecular association/dissociation).  

Phase C:  Spring Term (15 lectures, 1 x 2 hr workshop)

Fundamental organic chemistry with biological examples. Topics covered (each being 1 lecture unless stated): (i) Introduction and basic functional chemistry, (ii) Isomerism and stereochemistry - 2 lectures, (iii) Reaction mechanisms - 2 lectures, (iv) Alkanes/alkyl halides/alkenes/alkynes – 2 lectures , (v) Aromatic compounds -  2 lectures, (vi) Heterocyclic compounds, (vii) Amines and alcohols (viii) Carbonyl compounds and carboxylic acids  -  3 lectures and (ix) Biological inorganic chemistry.  The two hour workshop is designed to be delivered as small group sessions to cover the applications of reaction mechanisms and reaction schemes.

Phase D: Spring Term (8 lectures, 1 x 2 hr workshop)
Advanced topics for A2 Chemistry entrants for Biochemistry and Biomedical Science. Topics covered: (i) Uses of spin-resonance spectroscopies in Biology – 3 lectures, (ii) Proteins and Amino Acid Chemistry in enzymes – 1 lecture, (iii) Chemical Biology concepts:
Globins: structure/function, sugars and phosphates, metabolism and biochemistry of Glucose, nucleotides and nucleic acid chemistry – 4 lectures.

15. Indicative Reading List 

Phase A+B: Crowe and Bradshaw. Chemistry for the Biosciences (2nd Ed.).  The essential concepts.  (OUP) 

Phase B+C:  Burrows, Holman, Parsons, Pilling and Price.  Chemistry3: introducing organic, inorganic and physical chemistry. (OUP)
Phase D:  Dobson, Gerrard and Pratt. Foundations of Chemical Biology. (OUP Primer)

16. Learning and Teaching Methods, including the nature and number of contact hours and the total study hours which will be expected of students, and how these relate to achievement of the intended learning outcomes

PHASE A+.B+C STUDENTS (Biochemistry and Biomedical Science: non A2 Chemistry)
Teaching is primarily by lectures and workshops.  This is broken down as follows:
Phase A







10 hours


Phase A assessment feedback





1 hour

Phase B







10 hours


Phase C







17 hours


Total Contact Hours






38 hours


Self Study







262 hours


Self study breakdown:


Recommended reading

122 hours







Assessments


70 hours







Preparation for exam

70 hours







Total Self-Study

265 hours

PHASE B+C+D STUDENTS (Biochemistry and Biomedical Science: A2 Chemistry)
Teaching is primarily by lectures and workshops.  This is broken down as follows:

Formative Chemistry Assessment Feedback



1 hour

Phase B







10 hours


Phase C







17 hours


Phase D







10 hours


Total Contact Hours






38 hours


Self Study







262 hours


Self study breakdown:


Recommended reading

122 hours







Assessments


70 hours







Preparation for exam

70 hours







Total Self-Study

264 hours

17. Assessment methods and how these relate to testing achievement of the intended learning outcomes

PHASE A+B+C (Biochemistry and Biomedical Science: non A2 Chemistry)
Coursework

Assessment test of Phase A (25%) covering 12A
Assessment test of Phase B (25%) covering 12B and 13
Examination
Examination of Phase C (50%) covering 12A, 12B and 12C
PHASE B+C+D (Biochemistry and Biomedical Science: A2 Chemistry)
Coursework

Assessment test of Phase B (25%) covering 12B and 13
Assessment test of Phase D (25%) covering 12D
Examination
Examination of Phases B/C/D (50%) covering 12A, 12B and 12C
18. Implications for learning resources, including staff, library, IT and space


Core textbooks to be available in the library.  Staff teaching on BI320 will be reallocated to this module and further staff will be reallocated to cover additional commitments.

19. The School recognises and has embedded the expectations of current disability equality legislation, and supports students with a declared disability or special educational need in its teaching. Within this module we will make reasonable adjustments wherever necessary, including additional or substitute materials, teaching modes or assessment methods for students who have declared and discussed their learning support needs. Arrangements for students with declared disabilities will be made on an individual basis, in consultation with the University’s disability/dyslexia support service, and specialist support will be provided where needed.
SECTION 2: MODULE IS PART OF A PROGRAMME OF STUDY IN A UNIVERSITY SCHOOL
Statement by the School Director of Learning and Teaching/School Director of Graduate Studies (as appropriate): "I confirm I have been consulted on the above module proposal and have given advice on the correct procedures and required content of module proposals"

	................................................................

Director of Learning and Teaching/Director of Graduate Studies (delete as applicable)
…………………………………………………

Print Name
	..............................................

Date


Statement by the Head of School: "I confirm that the School has approved the introduction of the module and, where the module is proposed by School staff, will be responsible for its resourcing"

	.................................................................

Head of School
…………………………………………………….

Print Name
	..............................................

Date
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