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MODULE SPECIFICATION

1. The title of the module

CH308 Molecules, Matter and Energy
2. School or partner institution which will be responsible for management of the module

School of Physical Sciences

3.  Start Date of the Module

Revision of existing module, next running from 2015-16
4. The number of students expected to take the module

150 per year

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 Modules to be withdrawn on the introduction of this proposed module and consultation with other relevant Schools and Faculties regarding the withdrawal

n/a

6. The level of the module (e.g. Level 4, Level 5, Level 6 or Postgraduate Level 7)
Level 4
7. The number of credits and the ECTS which the module represents 

15 (7.5ECTS)
8. Which term(s) the module is to be taught in (or other teaching pattern)

Terms 1 & 2

9. Prerequisite and co-requisite modules

None
10. The programmes of study to which the module contributes

BSc, BSc with year in industry and MSci Forensic Science; BSc, BSc with year in industry and MSci Forensic Chemistry; BSc, BSc with year in industry and MSci Chemistry
11. The intended subject specific learning outcomes and, as appropriate, their relationship to programme learning outcomes

Knowledge and understanding of:

11.1 major aspects of chemical terminology, conventions and units.

11.2 the nature of electrons and the structures of atoms and moleculesseq level0 \h \r0 

seq level1 \h \r0 

seq level2 \h \r0 

seq level3 \h \r0 

seq level4 \h \r0 

seq level5 \h \r0 

seq level6 \h \r0 

seq level7 \h \r0 .

11.3 the characteristics of the states of matter and the theories used to describe them.

11.4 the principles of thermodynamics.

BSc/MSci Forensic Science Programme Specification Learning Outcomes 1, 3, 4, 16, 18
12. The intended generic learning outcomes and, as appropriate, their relationship to programme learning outcomes



The ability to:
12.1 demonstrate knowledge and understanding of essential facts, concepts, principles and theories

12.2 solve qualitative and quantitative problems

BSc/MSci Forensic Science Programme Specification Learning Outcomes 6, 7, 11, 19, 20, 21, 22
13. A synopsis of the curriculum

Atomic and Molecular Structure 

Energetics and quantisation; structure of the atom, energy levels in atoms and electronic configuration of atoms: Pauli exclusion principle, Hund’s rule, effective nuclear charge; Periodicity, ionisation energy and electron affinity. Nature of molecules. Electronic structure in molecules; molecular orbitals; using atomic orbitals to make molecular orbitals (linear combination of atomic orbitals); bonding and antibonding, sigma and pi orbitals; hybridisation; delocalisation and resonance.

Gases, Liquids, Solutions and Solids 

Gases laws, intermolecular forces: types of interaction; liquids: classification of liquid types.

Molecular and ionic solids, lattice energies, diffusion in liquids and solids, viscosity, surface tension. Ions in solution, Coulombic interactions, ionic atmosphere, Debye-Hückel theory. Electrolyte solutions, strong and weak electrolytes, ionic strength, pH, ionic conduction: conductance measurements, transport numbers and ionic mobility; electrophoresis.

Thermodynamics 

The rational foundations of thermodynamics, the first law. Thermochemistry: enthalpies of formation and reaction, thermochemical calculations. Molecular interpretation of internal energy: heat capacities, equipartition of energy, population of rotational and vibrational states, Boltzmann distribution. The concept of entropy and the second law, reaction feasibility, Gibb's free energy, chemical potential. Equilibrium and thermodynamics, Van't Hoff equation, equilibrium calculations. Third law of thermodynamics and molar entropies, entropy and disorder. Thermodynamics of protein folding.

14. Indicative Reading List 

· Winter, Chemical Bonding: (1994) Recommended for the Atomic and Molecular Structure component of this module.

· Jones, Clemmet, Higton and Golding (1999), Access to Chemistry: Background reading for students without A-level chemistry.
· Chang (2000), Physical Chemistry for the Chemical and Biological Sciences: Recommended purchase for students with a good A-level chemistry background.

· Atkins (2012), The Elements of Physical Chemistry:
A less mathematical approach.

15. 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

Lectures 22h provide an introduction to the basic concepts of chemistry including atomic and molecular structure, properties or gases, liquids and solids, and thermodynamics for Stage 1 science students and hence provide prerequisite and corequisite material for level C and I modules in Forensic Chemistry, Biosciences, Forensic Science and Physics with Forensic Science (11.1-11.4, 12.1, 12.2).

Private Study 64h reading lecture notes and books, 24h coursework assessments, 10h revision for and attending tests, 30h revision and examinations.

16.
Assessment methods and how these relate to testing achievement of the intended learning outcomes

Coursework 
written or online assignments, one covering each major section of the lectures: 26%; 2 in-class tests: 14%


Examination 
(formal, written, unseen closed-book examination at end-of-year; 2 hours): 60%
The examination will include a compulsory question containing ten short parts covering material from the whole module.  Candidates must attempt all ten parts of this question.
The above assessments test students’ knowledge and understanding of terminology, theory and principles (11.1-11.4, 12.1) and application of techniques to solve problems (12.2).

17. Implications for learning resources, including staff, library, IT and space


None
18.
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.19.  Campus(es) where module will be delivered:
Canterbury

