


LEVEL 1

C 1013 GENERAL AND INORGANIC CHEMISTRY (45 hrs)


1. Structure and Bonding of Molecules/Ions   (15 hrs)
1.1 Bonding: General Concepts:
Types of Chemical Bonds, Bond polarities & dipole moments, Pauling’s electronegativity, scale Lewis symbols, Lewis structures, formal charges, resonance structures, predicting molecular shapes (VSEPR model), molecular distortions. Orbital hybridization and electron promotion, sp, sp2, sp3, dsp2, d2sp3 hybridization, multiple bonds, predicting the nature of covalent bonds. Polarization and Fajan’s rules, shielding (screening) and Slater rules.


1.2 		Covalent Bonding:

Valence Bond Theory, Concept of Probability, positive, negative and zero overlap, Molecular Orbital Theory, LCAO method (s-s, s-p, p-p, p-d and d-d combinations of atomic orbitals).Molecular orbital energy level diagrams for homonuclear diatomic molecules. (H2, He2, Li2, Be2, B2, C2, N2, O2, F2) Molecular orbital diagrams for hetero diatomic molecules (CO, NO, HCl) Molecular orbital diagrams for polyatomic molecules – molecules with  &  delocalized bonds Prediction of bond order and magnetism of molecules based on the molecular orbital diagrams.


2. Acid –Base Equilibria  (15 hrs)

2.1 		Acid – Base Tirations:



pH scale. Strong acids and strong bases – titrations. Titration curves, equivalence point pH. Weak acids and weak bases and titration curves. Gibbs free energy change and entropy change in an acid base reaction.  The relationship between the Gibbs free energy change and the vertical portion of a titration curve.  Feasibility of an acid-base titration based on Gibbs free energy change. Neutralization indicators and the selection of suitable indicators based on equivalence point pH and values. Effect of temperature, solvent, ionic strength and colloidal matter on value of .



2.2 		Buffer Solutions: 
Buffer capacity and buffer value (). Buffer value and pH curves.  Way to increase the buffer capacity.


2.3 		Precipitation Methods: 



Solubility product (KSP). Gibbs free energy change of a precipitation reaction.  . Conditional solubility product ( and factors affecting the value of the conditional solubility product. . Applications of conditional solubility product principle to systematic qualitative analysis and the treatment of some industrial effluents. A brief account of gravimetry.



3. Some Selected Aspects of Group Chemistry   (15 hrs)

3.1 	Boron: Occurrence and extraction, uses, reactions of boron compounds and boron.

3.2  	Silicon: Occurrence, isolation and production, properties and uses compounds of silicon – silica, silanes, silicates and their uses in technology, silicones, organosilicon compounds, silicon halides.

3.3 	Fluorine: Occurrence, extraction, bond energy, oxidizing power, reaction  with water, compounds of fluorine – fluorides, oxides  and interhalogen compounds.

3.4 	Chromium: Occurrence and extraction, properties and uses, oxidation states, compounds of    chromium.

3.5 	Cobalt: Occurrence and extraction, properties and uses, oxidation sates, compounds of cobalt.

3.6 	Copper: Occurrence and extraction, properties and uses, oxidation states, compounds of copper.	

3.7 	Chemistry of Lanthanides: 
Occurrence, electronic configurations, magnetic and spectral properties, contraction effects, separation, anomalous valency states, industrial uses


C 1023   PRINCIPLES OF PHYSICAL CHEMISTRY (45 hrs)

1. Classical Chemical Thermodynamics I   (14 hrs)

1.1 Introduction
What is thermodynamics and why it is important in chemistry, description of a state of a system, intensive and extensive variables, zeroth law of Thermodynamics.

1.2	The gaseous state
1.2.1   	Review of the ideal gas equation of state.
1.2.2   	Principle of equipartition of energy; thermal capacities of ideal gases.
1.2.3   	Deviation of gases from ideal behaviour; vander waals equation of state and other equations of state; Boyle temperature; liquefaction of  gases; critical state; Andrew’s isothermals; reduced equation of state;      law of corresponding states.

1.3	First law of Thermodynamics
1.3.1   Relationship to the principle of conservation of energy
1.3.2   Concepts of work, heat and energy, different types of work, free, reversible and irreversible expansions, isochoric, isobaric and adiabatic processes, thermal capacity, enthalpy, variation of internal energy and enthalpy with temperature
1.3.3    Thermochemistry: Hess’s law of constant heat summation, standard state, standard enthalpy, determination of enthalpy (e.g. bomb calorimeter), standard enthalpy of formation, combustion,  neutralization, displacement, solution, hydration etc., Kirchoff’s equation.

1.4       Univariant systems
          	Internal energy and enthalpy changes in univariant phase transformations.

1.5	Second law

          	Need for the second law, qualitative and quantitative expressions of the second law, entropy function, calculation of entropy changes in isothermal, univariant, isochoric, isobaric and adiabatic processes, entropy of an ideal gas, entropy as a criterion for spontaneity and equilibrium, entropy changes in isolated systems, entropy changes in surroundings, temperature coefficient of , standard entropy; introduction to the concept of free energy.

2. Reaction Kinetics 	(10 hrs)

2.1		Review of basic concepts
		Relevance of reaction kinetics in chemistry, viewing a reaction as a collision process, effects of energy and relative orientation of colliding molecules on reaction rate, definition of rate of a reaction, elementary reactions, molecularity and complex reactions, zeroth order reactions.
2.2	Elementary reactions
Rate expression, dependence of rate on concentration, order of a chemical    reaction, first order and second order reactions, experimental determination of  rate, rate constant and order of a reaction, factors affecting the rate of a reaction, Arrhenius equation; determination of activation energy of a reaction.

2.3	Introduction to complex reactions
          	Parallel and consecutive reactions, definition of mechanism of a reaction, rate determining step, action of a catalyst explained in terms of mechanism, influence of EM radiation

2.4	Complex reactions
         	First order reversible reactions, first order consecutive reactions and the quantitative description of the rate determining step, steady state approximation and its applications, enzyme catalyzed reactions, kinetics of atom and free radical reactions, introduction to chain reactions.

3. Electrochemistry I — Galvanic Cells (12 hrs)

3.1	Introductory concepts
          	How a potential difference across an interface is created, factors affecting the potential difference across interface, definition of a Galvanic cell, processes that occur when electrodes are interconnected, definition of terminals of a cell, factors affecting the emf of a Galvanic cell, Liquid/liquid interface in a cell and the origin of liquid junction potential.

3.2    	Representation of Galvanic cells
         	Cell diagrams, half-cell diagram, IUPAC convention on cell reaction, cell 
         	reaction and charge number, emf assigned to a cell diagram, assignment of an emf to a chemical reaction, spontaneity and emf of a reaction, experimental measurement of cell emf, assignment of experimentally measured emf to a cell diagram.

3.3   	Chemically reversible electrodes and cells
        	Chemical reversibility, types of chemically reversible electrodes (metal-metal ion, metal-amalgam etc.), construction of Galvanic cells, role of a salt bridge in a cell, representation of a cell with a salt bridge, chemically reversible cells.

3.4    	Thermodynamics of Galvanic cells
         	Electrical work done by a Galvanic cell, How to discharge a cell reversibly, relationship between Gibbs free energy and emf, dependence of emf on the concentration of ions, definition of activity, activity of a molecular or ionic species in solution, Nernst equation, Nernst equation and equilibrium constant of a cell reaction, simplifying approximations for activity (unity for a solid etc.), calculation of activity coefficients, Debye-Huckel limiting and extended laws for activity coefficient, the relationship between E & S and E & H.

3.5    	Electrode potentials
         	Standard emf and its significance, electrode potential and standard electrode potential, the reaction corresponding to a standard electrode potential, working with electrode potentials, electrode potentials and Nernst equation.

3.6    	Applications of emf measurements
         	Determination of thermodynamic parameters, solubility product of sparingly soluble salts, measurement of pH, potentiometric titrations, determination of mean activity coefficient of an electrolyte.

3.7    	Some day-to-day and industrial applications of cells
         	The common units of electrical energy, characteristics of batteries, operating voltage, capacity, energy capacity, storage density, energy density, efficiency, cycle life, primary cells, secondary cells, Lead accumulator, Nickel-Cadmium cell, fuel cells.

3.8      	Electrochemistry of corrosion
	Introduction to the measurement of corrosion rates, passivation, corrosion  inhibition.

4. Phase Equilibria  (9 hrs)

4.1	Introduction
    	Phase rule, phase transition, first and second order transition

4.2	Two component liquid systems
    	Ideal and non-ideal solutions, zeotropy and azeotropy, distillation of liquid mixtures.

4.3	Twocomponent solidliquid systems
     	Eutectic mixtures, compound formation, congruent and incongruent melting points.

4.4.	Two component solid solutions

4.5	Experimental methods for constructing phase diagrams
    	Thermal analysis

4.6	Applications of phase equilibria in industry and technology
    	Steam distillation, Fractional distillation, Metallurgy

C 1033  PRINCIPLES OF ORGANIC CHEMISTRY (45 hrs)

1. Structure: (12 hrs)
1.1 Bonding in organic molecules, hybridization, shapes of molecules, localized and delocalized bonds, resonance theory, stability of molecules.
1.2 Conformational isomerism: conformations of alkanes, relative stabilities of conformers of alkanes. Conformations and relative stabilities of cyclohexane and substituted cyclohexanes. Structures of some cycloalkanes (e.g. Adamantane) Configurational Isomerism: Geometrical isomerism, stereochemistry of alkenes, Cahn-Ingold-Prelog rules:  E/Z nomenclature, Optical isomerism, chirality and enantiomers, optical activity, configurations, R/S Nomenclature, diastereomers, meso compounds, Fischer and Newmann projection formulae, formation of racemic mixtures and their resolution. chirality of allenes, biphenyls and cyclic compounds. 

2. Reactivity of Organic Compounds in Relation to Their Structure: (8 hrs)
2.1 Bond strength, intermolecular and intramolecular attractive forces, homolytic and heterolytic bond cleavages, energy diagrams 
2.2 Characteristic reactions of organic compounds: substitution, addition and elimination reactions acids and bases, oxidations and reductions (oxidation states of organic molecules, redox reactions)
2.3 Reactive intermediates: carbocations, carbanions and radicals, stability of intermediates: structural and medium effects (electronic effects and solvent effects on the stabilities of intermediates), electrophiles and nucleophiles, classification of reactions considering changes of the substrate and the type of reagent. (Nucleophilic substitution, electrophilic substitution etc.)  

3. Reactions of and Syntheses of Functional Groups with Special Reference to Mechanisms  (25 hrs)    									                                                                                                                                               
Reactions of functional groups  
3.1 	Reactions of alkanes alkenes and alkynes	(2 hrs)	         		
3.11 	Substitution reactions of alkanes (Free radical mechanism)
3.12  	Electrophilic additon reactions of alkenes and alkynes (with stereochemistry)
3.2  	Alkyl Halides  (3 hrs)
        	Nucleophilic substitution reactions (SN1, SN2 and SNi and elimination reactions
	3.3 	Carbonyl compounds (Aldehydes and Ketones) (4 hrs)
 3.3.1  	Nucleophilic addition- reactions (e.g hydroxide ion, hydride ion, those involving carbanions such as Grignard reaction, alkoxide ion, cyanide ion and  neutral molecules such as  water, alcohols, ammonia etc.
 3.3.2    	Addition –elimination reactions (e.g. Formation of imines and enamines)
 3.3.3    	α-Substitution reactions through enolate anion (e.g. alkylation reactions)
 3.3.4    	Condensation Reactions (combination of iii and ii e.g. aldol and aldol type condensations
 3.3.5    	Oxidations and reductions of carbonyls
3.4  	Alcohols and Ethers	  (1 hr)
     		3.4.1    	Elimination reactions (E1, E2 and Ei)
     	3.4.2    	Nucleophilic substitution reactions
     	3.4.3    	Oxidation reactions of alcohols
3.5  	Acyl Compounds (carboxylic acids and acid derivatives)  (3 hrs)       
      	3.5.1 	Nucleophilic addition-elimination reactions.
      	3.5.2 	Comparison of relativities of different acyl compounds
3.6  	Amines 
      	3.6.1 	Alkylations  
      	3.6.2 	Hofmann elimination 
      	3.6.3	Reactions with nitrous (comparative study)
3.7 	Conjugated Systems (Dienes, dienones and allyl compounds)  (1 hr)
      	3.7.1 	1,2 -addition and 1,4- addition reactions
3.8 	Aromatic compounds and their derivatives   (6 hrs)
3.8.1 	Electrophilic substitution reactions (nitration, chlorination, sulphonation, alkylation acylation and coupling reaction of diazonium ion)
3.8.2   	Substitutent’s effects towards reactivity of the aromatic ring ortho & para directives, deactivators and activators of the ring (Illustrations of relativities taking maximum of two examples for each) 
3.8.3 	Other important reactions of aromatic reactions (e.g. oxidation of the side chain etc.
3.8.4 	Nucleophilic substitution reactions – addition - elimination mechanism
        			e.g.  reactions of  nitro- substituted halo benzenes
      	3.8.5 	Elimination - Addition mechanism (Benzyne mechanism)
3.9. 	Syntheses of Functional Groups 	  (3 hrs)		
Illustrations limiting to maximum of two most important reactions only
3.9.1 	Alkenes - Reductions of Alkenes and Alkynes with catalytic Hydrogenation                      
3.9.2 	Alkenes and Alkynes – Elimination reactions of Halides and alcohols (E1, E2 and Ei)
3.9.3 Alkyl halides –Radical halogenations of hydrocarbons, preparations from alcohols
3.9.4 	Alcohols - From Reductions of carbonyls, from alkyl halides via Grignard reactions
3.9.5 	Carbonyl compounds –Oxidation of Alcohols, Ozonolysis of Olefins
     	3.9.6 	Carboxylic acids and derivatives –through nitriles
     	3.9.7 	Amines            (2 hrs)
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C 1043 MATHEMATICS FOR CHEMISTS (45 hrs)
(for those who have not offered Mathematics at A\L)

1. Numbers (3 hrs)
1.1 	Introduction    
1.2 	Real Numbers – Integers, Prime numbers, Rational and Irrational numbers 
1.3 	Complex Numbers
1.4 	Factorials 
1.5 	Infinity 											     
2. Basic Algebra (5 hrs)
2.1      	As a generalized form of Arithmetic, Mathematical Operations, Expressions and Terms, Products and Factors, Quotients
2.2 	Laws of Indices, Power and Coefficients
2.3      Simplifying -  Expansion (opening of brackets) and Insertion of Brackets 
2.4 	Equations - Solving simple (1st degree) Equations, Solving quadratic Equations, Solving Simultaneous Equations
2.5 	Partial Fractions 
2.6 	Binomial Theorem 				
3. Functions (6 hrs)
3.1 	Dependent and Independent Variables
3.2	Linear and Non-linear - Polynomials
3.3	Exponentials- ex
3.4	Logarithms - pH, pKa
3.5	Trigonometric
3.6 	Series -Taylor’s, Mclaurin’s 	
4. Graphs  (2 hrs)
5. Limits    (2 hrs)
6. Differentiation  (12 hrs)                                                                                                                                                                                                                                                                  
6.1	Introduction – First Principles
6.2	Derivatives of standard functions
6.3	Sums, products, quotients, functions of functions, Method of substitutions etc
6.4      Maxima and Minima and Point of Inflexion
6.5      Partial and Total Differentiation  	
7.  Homogeneous functions  (2 hrs)
7.1 	Eulers Theorem 							         		      
8. Integration  (7 hrs)
8.1 As a converse of Differentiation 
8.2 By Parts
8.3 By Partial Fractions, Definite Integrals -areas	           			 
9. Differential Equations  (6 hrs)
Introduction, Exact differentials, Solving differential equations 
C 1053  BIOLOGY FOR CHEMISTS  (45  hrs)
	 (for those who have not offered Biology at A\L)


1. The Cell (2 hrs)
1.1 The major differences between prokaryotic and eukaryotic cells and plant and animal cells. 
1.2 Structure and function of the nucleus, cell membrane, cytoplasm, endoplasmic reticulum, ribosomes, lysosomes, mitochondria, cell wall, vacuoles and chloroplast.

2. Classification of living organisms  (2 hrs)
2.1 Classification of living organisms according to Margulis and Schwartz. 
2.2 Introduction to Kingdoms Prokaryotae, Protistica, Fungi, Plantae and Animalia. 
2.3 Prokaryotae cell structure,
  	cell wall, cell surface membrane , mesosomes genetic material, ribosomes, capsules, spores, flagella, pili, plasmids. 
2.4 Classification of bacteria according to shape.

3. Bacteria and viruses (2 hrs)
3.1 Chemoheterotropic bacteria, photoautotropic bacteria, chemoautotropic   bacteria.
3.2 Growth curve of a bacterial population. 
3.3 Characteristics of viruses. 
Structure, life cycle of a bactriophage structure and life cycle of retrovirus HIV and role of viruses as agents of disease.

4. Fungi (2 hrs)
4.1 Introduction to Kingdom fungi. 
   	Classification and characteristics of fungi. Introduction to Phylum Zygomycota, Phylum Ascomycota and Phylum Basidiomycota. 
4.2 Differences in nutrition .,Saprotrophs, Parasites and Symbiosis
4.3 Life cycle of  Mucor , Penicillium and Saccharomyces

5. Kingdom Protoctista  (2 hrs)
5.1  Characteristics of algae e.g. Chlorella, 
5.2  Protozoa e.g. Amoeba and Paramecium
5.3  Oomycota e.g. Phytophthora infestans and slime molds





6. Kingdom Plantae (2 hrs)
6.1 	Introduction to Phylums Bryophyta, Filicinophyta, Coniferophyta and Angispermophyta.
6.2 	The difference between dicotyledons and monocotyledons.
6.3 	Transport of water in xylem. 
         	 	6.3.1    Uptake of water by roots. 
6.4  	Translocation of organic solutes in phloem.

7. Transport in Animals (3 hrs) 
7.1 General characteristics of the blood and vascular system. 
7.2 The composition of blood. 
7.3 The circulation. Comparison of the structure and function of artery, capillary and vein. 
7.4 Structure of the heart and cardiac cycle. 
7.5 Functions of mammalian blood. 
7.6 The immune system.

8. Coordination and control in animals. (3 hrs)
8.1 Comparison of nervous and hormonal control in animals. 
8.2 The nerve impulse. resting potential and action potential
8.3 Structure of synapse. 
	8.3.1 	Mechanism of synapse transmission.
	8.3.2 	Chemical substances that affect the synapse and neuromuscular junction
8.4 Reflex action and reflex arcs. 
8.5 The autonomic nervous system.

9. Hormones (3 hrs)
9.1 Introduction to endocrine system. 
9.2 Main endocrine organs in the human body. 
9.3 Chemical structure of hormones. 
9.4 Secretion of hormones, negative feed back and cascade effect. 
9.5 Effects of hormones on target cells. 
9.6 The structure of the thyroid gland. 
9.6.1 The formation and release of T3 and T4. Functions of thyroxin. 
9.6.2     	Hypothyroidism and hyperthyroidism.

10.  Respiration (2 hrs)
10.1 Structure of the human respiratory system.
	Structure of alveolus gaseous exchange at the alveolus, pleural cavity, inspiration, expiration and control of ventilation lung volumes and capacities.
10.2 Introduction to Asthma, Emphysema and Bronchitis.
10.3 Gaseous exchange in flowering plants.         

11.  Digestion and absorption  (2 hrs)
11.1  Digestion and absorption of carbohydrates, Proteins and lipids.
11.2  Structure and function of bile salts. 
11.3  Enterohephatic circulation.

12.  Photosynthesis (2 hrs)
12.1 Importance of photosynthesis. 
12.2    	The structure of the leaf and chloroplast. 
12.3	Photosynthetic pigments. 
12.4	Absorption and action spectra. 
12.5 Biochemistry of photosynthesis. 

13. Excretion  (3hrs)
13.1 Importance of excretion and osmoreguletion.
13.2 Excretory products. Excretion in plants.
13.3 Structure of the human kidney. 
13.3.1 	Structure of the nephron. Ultrafiltration. 
13.3.2 	Selective reabsorption in the proximal convoluted tubule. 
13.3.3 	Osmoregulation, antidiuretic hormone and the formation of concentrated or dilute urine. 
13.3.4 Control of sodium levels and pH in blood.
   
14. Reproduction (4 hrs) 
14.1    	Asexual reproduction. 
 		14.1.1 	Advantages and disadvantages of asexual reproduction. 
14.2   	Tissue culture. 
14.2.1 	Advantages of tissue culture. 
14.3   	The parts of a flower. 
  	14.3.1 	Sexual reproduction in flowering plants. 
14.4    	Human male and female reproductive systems. 
 	14.4.1 	Fertilization. Implantation and development of the fetus.

15. Cell Division  (3 hrs)
15.1 Structure of chromosomes. 
15.2 Karyotypes. Haploid and diploid cells.
15.3 Cell cycle. 
15.4 Mitosis and meiosis.


16. Variation and Genetics (2 hrs)
16.1 Mendal’s first law. 
16.2 Mendel’s second law. 
16.3 Chromosomal basis of inheritance. 
16.4 Alleles and linkage.
		16.4.1 	Crossing over and crossover values.
16.5  Mutations. 
	16.5.1 	Chromosome mutations and gene mutations.

17. Evolution (3 hrs)
17.1 Biochemical evolution. 
17.2 The theory of evolution. Lamarkian evolution 
17.3 The origin of species by natural selection. 
17.4 Evidence for natural selection. 
17.5 Modern views on evolution. 
17.6 Evidence for the theory of evolution. 

18. Microscopic observations (3 hrs) 
18.1  	Microscopic view of different cell types, cross section of plant leaf, stem and root. 
18.2 	Microscopic view of different stages of cell division.
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AURA Talent Show 2010 
Organized by Students Association of the College of Chemical Sciences


C 1063 APPLICATION OF MATHEMATICS IN CHEMISTRY (45 hrs)

1. Statistical Methods (6 hrs)
1.1 Introduction
1.2 Measures of central tendency and dispersion
   	Mean, median, mode
	Mean deviation, Standard deviation, relative standard deviation, coefficient of variation 
1.3 	Absolute/relative/percentage error
1.4 	Accuracy and precision
1.5 	Classified data 
	Histogram – frequency polygon, frequency table, classified mean and standard deviation
1.6 	Weighted mean	
							     				
2. Errors (3 hrs)
2.1 Random and systematic, gross
2.2 Rejection of data -  (Q –test)
2.3 	Propagation of errors 							

3. Significant Figures  (2 hrs)

4. Sample and Population (2 hrs)

5. Distribution of Random Errors  (4hrs)
5.1 	Normal error curve
5.2 	Confidence limits
5.3 	Use of Z-table and t-table
5.4 	Hypothesis testing:  Test of significance for two means
5.5 	Representation of analytical results	
								

6. Curve fitting (regression analysis) (2 hrs)
6.1 	Method of least squares 
Correlation coefficient
									            
7. Matrices and Determinants  (4hrs)
7.1    	Definition
7.2    	Addition and Multiplication of Matrices
7.3    	Transpose, Inverse, diagonal and unit matrix
7.4    	Rules of determinants
7.5    	Minors and Cofactors	

8. Application of Mathematics in Chemistry  (6 hrs) 
8.1 	Kinetics, thermodynamics, electrochemistry, etc (illustrative)
                           
  9. Symmetry  (6 hrs)
9.1 	 Introduction; importance of molecular symmetry in chemistry
9.2 	Symmetry elements and symmetry operations
9.3 	Rotations and axes of symmetry
9.4 	Reflection and symmetry planes
9.5 	Inversion and inversion centres
9.6 	Improper rotations and improper axes
9.7 	Point Groups and flow chart
9.8 	Application of symmetry in chemistry
Optical activity											
10. Group Theory  (10 hrs)
10.1 	Representation of groups
             Reducible and irreducible representations
10.2 	Unit vector transformations
10.3 	Character tables
10.4 	Chemical applications 										     
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Students at Annual Christmas Party 2009
C 1073  INTRODUCTION TO MANAGEMENT, ECONOMICS AND FINANCE (45 hrs)

1. Basic Principles of Management (21 hrs)
1.1 Introduction to management (3 hrs)
1.1.1 Definition of management, utilization of resources effectively and efficiently to meet organizational goals.
1.1.2 Key aspects of the management process
1.1.3 What managers do
1.1.4 Functions of managers
1.1.5 Levels of managers
1.1.6 Skills of managers
1.1.7 Roles of management

1.2 Evolution of management philosophy and theory (3 hrs)
1.2.1 Fredrick W Taylor’s scientific management – standardization, time and task study, systematic selection and training and pay Incentives.
1.2.2 Max Weber’s – Bureaucratic organization
1.2.3 Henry Fayol’s universal management process – 14 principles of management
1.2.4 Frank and Gillian Gilbreth – Streamlining work motions
1.2.5 Human behaviour movement – Elton Mayo’s Hawthorne studies, Mary Parker Follett’s – Each employee is a bundle of emotions, beliefs, attitudes and habits. Douglas McGregor theory X & theory Y
1.2.6 Contingency theory
1.2.7 Systems theory
1.2.8 Japanese management practices & theory Z

1.3 Managerial environment – The changing environment (3 hrs)
1.3.1 Task environment
1.3.2 Macro environment
1.3.3 Internal environment

1.4 Planning (3 hrs)
1.4.1 What, when and how things should be done
1.4.2 Establishing goals and directions
1.4.3 Strategic, intermediate and operational planning.
1.4.4 Scheduling with Gantt charts

1.5 Organizing (3 hrs)
1.5.1 Common characteristics of organizations
1.5.2 Organization structures, bureaucratic, matrix, teams.
1.5.3 Burns and Stalker model – mechanistic and organic organizations

1.6 Leading 	(3 hrs)
1.6.1 Introduction to leadership and styles of leadership
1.6.2 Situational leadership theory
1.6.3 Transactional and transformational leader.
1.6.4 Motivating and mentoring.

1.7 Controlling (3 hrs)
1.7.1 Operations management control Loop – voice of process, voice of customer.
1.7.2 Types of control

2. Operations management (12 hrs)
2.1 Introduction to concepts of operations management (3 hrs)
2.1.1 Transformation of inputs to useful outputs.
2.1.2 Productivity.
2.1.3 Total quality management
2.1.4 Key operational performance parameters.
2.1.5 Flexible manufacturing.
2.1.6 Just in time production and supplies.
2.1.7 Computer integrated manufacturing

2.2 Changing the workplace (3 hrs)
2.2.1 Continuous improvement
2.2.2 Fundamental improvement
2.2.3 Innovation and creativity
2.2.4 5S + 3R concept of good housekeeping
2.2.5 Quality circles
2.2.6 Change management

2.3 New product development (3 hrs)
2.3.1 New product Development Process
2.3.2 Categories of new products
2.3.3 Factors which influence development of new Products
2.3.4 Organizational Strategies to derive a competitive advantage through new products
2.3.5 Value engineering
2.3.6 Robust designing 
2.4 Communication methods and skills for effective operations management 
												   (3 hrs)                                                                                             




3. Economics and finance (12 hrs)                                                         	  
3.1 Economics of production  (6 hrs)						
3.1.1 Economies of scale, variation of output with increased labour.
3.1.2 Marginal product, average product, total product
3.1.3 Cost of production, marginal cost, average cost, fixed cost, variable cost, total cost.
3.1.4 Price, marginal price, total revenue
3.1.5 Break even point & profit
3.1.6 Cash flow.

3.2 Project evaluation  (6 hrs)
3.2.1 Definition of a project
3.2.2 Types of projects
3.2.3 Factors to consider in project evaluation
3.2.4 Project costs
3.2.5 Viability of a project based on net present value of future receipts.
3.2.6 Internal rate of return
3.3.7 Profitability of project
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Ms G D M R Dabera, The best performer in 27th batch of Graduate Chemists, receives her certificate and medal from Chief Guest Dr. R O B Wijesekera at the Sixth Convocation 2010. The Honorary Dean College of Chemical Sciences (CCS) Prof. JNO Fernando and Registrar of CCS, Mr. NINS Nadarasa are also present.
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