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SYLLABUS UNDER AUTONOMY  

CHEMISTRY 
 

  
SEMESTER I        COURSE: S.CHE.1.01 
CONCEPTS OF PHYSICAL AND ANALYTICAL CHEMISTRY I  [45 LECTURES] 
 
LEARNING OBJECTIVES 
 
1. To understand  mole concept, concentration calculations and stoichiometric relations. 
2. To apply inter ± conversions to relate various concentration units. 
3. To differentiate between primary and secondary standards. 
4. To understand the importance of accuracy, precision, errors and its sources, presentation of  
experimental data and significant figures. 
5. To understand the behaviour of fluids and study the physical phenomena involved. 
6. To understand the statistical methods of representing experimental data. 
7. To understand the kinetics of various order reactions and apply these concepts to various  
categories of catalysed reactions. 
          
Unit I: Introduction to Analytical Chemistry and its interdisciplinary nature         (15 L) 
 
1.1: Chemical Calculations and Stoichiometry 
1.1.1:Moleconcept, determination of molecular massby gram molecular volume relationship for 

chemicalreactions, problemsbased on mole concept.    
1.1.2:Methods of expressing concentration of solutions: molarity, normality,molality,mole 
fraction,formality, dilution of solutions, inter-conversion between different concentration 
units, conceptof milliequivalents, millimoles, ppm and ppb. 
1.1.3:Analysis of Commercial Samples: Calculation of concentration of commercial samples of 

acidsand bases like HCl, H2SO4, acetic acid and ammonia. 
1.1.4:   Gravimetric and Volumetric analysis: use of digital balance, calibration of glassware, pipette,  
burette and volumetric flask, primary and secondary standards. 
1.1.5:Importance of accuracy, precision and sources of error in analyticalmeasurements,  
presentation of experimental data and results from the point of view of significant figures. 
 
Unit II: Study of Fluids       (15 L) 
 
2.1:Behaviour of Real Gases        (9 L) 
2.1.1:  Recapitulation of ideal behaviour of gases, deviations from ideal gas behaviour, 

compressibility factor - Z  and its variation with pressure for different gases. Causes of  
deviation from ideal behaviour. 
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2.1.2: Van der Waal¶s equation of state, its derivation and application in explaining real gas  
 behaviour(Mention of other equations of state: Berthelot, Dietrici). 
2.1.3: Isotherms of real gases and their comparison with Van der Waal¶s isotherms, continuity of
 states,critical state, experimental determination of Pc, Tc and Vc,critical constant ofgas 
 in terms of Van der Waal¶V conVWanW. 
 
2.2:  Physical properties of Liquids                 (6 L) 
2.2.1: Measurable physical properties of liquid such as vapour pressure, surface tension and  

viscosity. 
2.2.2: Experimental determination of vapour pressure, surface tension and coefficient of viscosity 

(one method of each), effect of addition ofvarious solutes on surface tension and viscosity. 
2.2.3:Temperature variation of viscosity of liquids and comparison with that of gases. 
 
Unit III: Kinetics and Catalysis        (15 L) 
 
3.1: Kinetics                 (10 L) 
3.1.1: Graphical representation of equations:Co-relation between mathematical functions and 
shapes of the graph, rules for drawing graph co-ordinates etc., equation of straight line,  
slope and intercept, plotting the graph from the data of chemical properties, determination  
of  equation of line of best fit (method of averages and least squares) for y = mx only and  
problems. 
3.1.2: Recapitulation of basic concepts: Rate law, specific rate constant, comparison between  
order and molecularity with examples, integrated rate equations for zero and firstorder  
reactionsand their half life (no derivations), numerical problemsexpected. 
3.1.3: Second order reaction:Derivation of integrated rate equation (for equal and unequal  
concentration of reactants), characteristics of second order reactions with suitable examples, 
effectof temperature on rate of reaction (no derivation expected for Arrhenius equation). 
 
3.2: Catalysis                  (5 L) 
3.2.1:Catalyst and catalysis, positive and negative catalysis, type of catalysis,characteristics of  
catalytic reactions, promoters, catalytic poisoning,autocatalysis.  
3.2.2: Activation energy and catalysis,theories ofcatalysis, active centre on catalyst surface,  
 adsorption theory and catalytic activity (theoretical aspect only). 
3.2.3:Acid ± Base catalysis (theoretical aspect only) and its applications in industry. 
3.2.4:Enzyme catalysis,mechanism of enzyme catalysis, characteristics ofenzyme catalysis, effect 
 of temperature on enzyme catalysis (qualitative approach only), applications.  
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REFERENCES: 
 
1. Principles of Physical Chemistry,4th edition by S.H. Marron and C.F.Pruton. 
2. Textbook of Physical Chemistry, Samuel Glasstone. 
3. Physical Chemistry, Ira Levine, 5th Edition, 2002 Tata McGraw Hill Publishing Co. Ltd. 

[Chapter 4,14]. 
4. Physical Chemistry, G.M. Barrow, 6th Edition, Tata McGraw Hill Publishing Co. Ltd. New 

Delhi.  
5. Physical Chemistry 9th Ed.,Atkins, P. W. & Paula, J. de Atkins Oxford UniversityPress2011. 
6. University Chemistry, Bruce Mahan. 
7. Textbook of Physical Chemistry, Sharma and Puri. 
8. Fundamentals of analytical chemistry, 8th edition, Skoog, West, Holler and Crouch. 
9. Physical Chemistry, 3rd Ed., Ball, D. W. Cengage India.2012. 
10. Physical Chemistry 4th Ed., Castellan, G. W. Narosa 2004. 
11. Chemical Kinetics, J. LaidlerK. Pearson Education: New Delhi 2004. 
12.  Rogers, D. W. Concise Physical Chemistry Wiley 2010. 

 
 

CIA I: Short answer questions and cross-word     20 MARKS 
 
 CIA II: MCQ          20 MARKS 
 

Template of Question Paper 
 
CONCEPTS OF PHYSICAL AND ANALYTICAL CHEMISTRY I     COURSE: S.CHE.1.01 
 

OBJECTIVES 
 

UNIT KNOWLEDGE UNDERSTANDING APPLICATION TOTAL 
MARKS 

I 4 4 12 20 
II 6 8 6 20 
III 3 7 10 20 

TOTAL MARKS PER 
OBJECTIVE 

13 19 28 60 

% WEIGHTAGE 22 32 46 100 
 

 
END SEMESTER PAPER PATTERN: 
 
Total Marks: 60                  Maximum Time: 2 hours 
 
Total number of questions: 3 [all compulsory] of 20 marks each 
1 question per unit. 
Question set out of 30 marks[50% internal choice] 
Sub questions will not exceed 5 marks. 
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SEMESTER I        COURSE: S.CHE.1.02 
FUNDAMENTALS OF INORGANIC AND ORGANIC CHEMISTRY I       [45 LECTURES]
       
 
LEARNING OBJECTIVES 
 
1. To reinforce the basics of Inorganic Chemistry with special reference to atomic structure, periodic table  
    and periodicity of properties.  
2. To VWXd\ Whe chemiVWr\ of Whe µV¶ block elemenWV ZiWh emphaViV on ph\Vical and chemical properWieV.  
3. To understand the anomalous behaviour of Lithium and Berylium and the diagonal relationship. 
4. To study the trends of properties of Whe µp¶ block elemenWV.   
5. To understand Group 18 elements. 
6. To understand the principles and theory in Qualitative Analysis of a mixture of radicals especially when  
    they interfere with each other in the detection.  
7.  To correctly name an organic compound using IUPAC nomenclature and to accurately represent an  
     organic compound given a IUPAC name. 
8.  To introduce mechanism of organic reactions and to learn to classify reaction types and intermediates.  
9.  To investigate nucleophilic substitution as well as elimination reactions in detail including a comparative  
     analysis. 
 
 

UNIT I: Fundamentals of Inorganic Chemistry and Chemistry of s-block elements    (15L)  

1.1:Atomic Structure                                                                                                             (3L) 
       Bohr¶V Wheor\ of H\drogen aWom, ZaYe Wheor\, HeiVenberg¶V Uncertainty Principle, orbitals   
       (shapes of s,p and d orbitals), quantum numbers.                                                          
 
1.2: Periodic Table and Periodicity of properties                                                               (3L)                                                                       
       Arrangement of elements in the long form of the periodic table, correlation of classification of     
       elements into s, p, d and f-block on the basis of electronic configXraWion, PaXli¶V E[clXVion     
       Principle, Aufbau Principle and HXnd¶V RXle of ma[imum multiplicity, anomalies in electronic  
        configuration. 
 
1.3: Periodic Properties                                                                                                         (4L)   
 1.3.1: Atomic and ionic radii, ionization energy, electron affinity, effective nuclear charge and     
           calcXlaWionV XVing SlaWer¶V RXle, elecWronegaWiYiW\  and iWV deWerminaWion XVing MXlliken¶V and   
           PaXling¶V meWhod (nXmerical problemV e[pecWed), meWallic and non-metallic character, 
           oxidation states, melting  / boiling points, colour, magnetic properties, polarizability. 
 1.3.2: Trends in the periodic table and applications in predicting and explaining chemical behaviour. 
 
1.4:    Chemistry of µs¶ block ( Groups 1 and 2)                                                                      (5L)                               
1.4.1: Position of elements in the periodic table, electronic configuration, trends in the properties    
           with respect to family relationship, physical and chemical properties, ionization potential  
          (charge to size ratio), electronegativity, polarizing power, oxidation state, hydration energy of    
           ions.  
1.4.2:  Anamolous behaviour of Li and Be and diagonal relationship. 
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1.4.3: General methods of preparation of organolithium and organomagnesium compounds with    
           applications. 
 
UNIT II: Chemistry of µp¶ block and Group 18 elements and theory of                            (15L) 
                 Qualitative Analysis                                                                         
                                                                                                                                                       
2.1: Chemistry of µp¶ block elements                                                                                       (4L) 
        Position of elements in the periodic table, electronic configuration, trends in periodic    
        properties with respect to family relationship, physical and chemical properties, ionization    
        potential (charge to size ratio), electronegativity, oxidation state and metallic character. 
                                                                                                                                                              
2.2: Chemistry of Group 18                                                                                                     (3L) 
        History, peculiar properties of Helium, clathrate compounds, preparation of Xenon compounds. 
 
2.3:    Principles involved in Qualitative Analysis                                                                  (8L) 
2.3.1: Use of borax, sodium carbonate, cobalt nitrate, hydrogen sulphide and ammonium chloride in  
          qualitative analysis. 
2.3.2: Detection of the following acid radicals in presence of each other: carbonate, sulphite,  
          chloride, bromide, iodide, nitrite and nitrate. 
 
UNIT III: Fundamentals of Organic Chemistry                                                                   (15L) 
 
3.1: IUPAC nomenclature: ALIPHATIC system only (including cyclic systems)                     (2L) 
        with multiple functional groups.                                                                                                                           
 
3.2: Geometry and structure of sp3, sp2 and sp hybridized carbon, nitrogen and                        (2L) 
        oxygen atoms and some common functional groups eg. carbonyl and cyano. 
                                            
3.3: Applications of electronic factors                                                                                      (4L) 
3.3.1: Impact of inductive effect on pKa and pKb. 
3.3.2: Resonance in organic compounds.  
3.3.3: Hyperconjugation and effect on stability of carbocation and  carbon radicals.  
 
3.4: Reaction Mechanism                                                                                                         (7L) 
3.4.1: Introduction including bond fission, classification of reactions, reagents and  
          intermediates . 
3.4.2: Structure and stability of carbocations, carbanions and carbon radicals. 
3.4.3: Mechanism of nucleophilic substitution, SN1, SN2 and SNi. Effect of substrate,      
            nucleophile, leaving group and solvent on rate of reaction. 
3.4.4: Elimination Reactions E1 and E2.                                                                                                                         
3.4.5: Rearrangements of intermediates [hydride and methyl shift]. 
3.4.6: Elimination v/s Substitution, emphasis on factors that influence substitution / elimination.  
 
 
REFERENCES: 
 
1.  Organic Chemistry, R.T. Morrison and R.N. Boyd, 6th Edition, Pearson Education. 
2.  Organic Chemistry, T.W.G. Solomon and C.B. Fryhle, 8th Edition, John Wiley & Sons. 
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3.  Organic Chemistry, Paula Y. Bruice, Pearson Education, 2008. 
4.  Organic Chemistry, John McMurray 
5.  Organic Chemistry, L.G.Wade Jr.,  
6.  Concise Inorganic Chemistry, J.D. Lee, 5th edition, Oxford Press. 
Advanced Inorganic Chemistry, Volume I,  S.Prakash, G.D. Tuli, S.K.Basu, R.D.Madan. 
7.  Advanced Inorganic Chemistry, F. A. Cotton and G. Wilkinson, 3rd edition, 1977. 
8.  Inorganic Chemistry, James E. Huheey, 3rd edition, Harper & Row Publishers, Asia, Pte  
Ltd., 1983. 
9.  Inorganic Chemistry, D. F. Shriver, P. W. Atkins and C. H. Langford, 3rd edition, Oxford  
University Press,1999. 
10. Theoretical Inorganic Chemistry, C. M. Day & J. Selbin, Affiliated East West Press Pvt. 
Ltd., 1985. 
11. Advanced Inorganic Chemistry, Volume I and II, Bahl, Tuli and Anand. 
 
 
CIA I:  Objective and short answer questions                                                20 MARKS 
 
CIA II: MCQ                                                                                                        20 MARKS 
 
 

Template of Question Paper 
 
FUNDAMENTALS OF INORGANIC AND ORGANIC CHEMISTRY I        COURSE:S.CHE.1.02 
 

OBJECTIVES 
 

UNIT KNOWLEDGE UNDERSTANDING APPLICATION TOTAL 
MARKS 

I 10 06 04 20 
II 10 06 04 20 
III 04 08 08 20 

TOTAL MARKS PER 
OBJECTIVE 

24 20 16 60 

% WEIGHTAGE 40 33 27 100 

 
 
      END SEMESTER PAPER PATTERN: 

 
      Total Marks: 60                  Maximum Time: 2 hours 

 
Total number of questions: 3 [all compulsory] of 20 marks each 
1 question per unit. 
Question set out of 26-28 marks with internal choice.   
Sub questions of 2-3 marks. 
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PRACTICAL CHEMISTRY                                                              Course No. S.CHE.1.PR 
 
LEARNING OBJECTIVES: 

1. To learn to perform experiments that have specific aims with correct techniques. 
2. To develop skills of observation, recording and analyzing data. 
3. To learn to present the experimental work in a systematic manner. 

 
 

SEMESTER  I : COURSE 1 
Volumetric Estimations  
Chemical Kinetics 
 
SEMESTER  I : COURSE 2 
Organic Purification 
Gravimetric Estimation 
 
COURSE 1:  
 
VOLUMETRIC ESTIMATIONS:   
Determination of percentage composition of a mixture of  Na2CO3 + NaHCO3.                                      
Determination of percentage composition of a mixture of Oxalic acid + Potassium oxalate.  
Estimation of  Fe2+ versus K2Cr2O7  using an internal indicator (diphenylamine ).  
 
CHEMICAL KINETICS:                                                                                                                                          
1. To investigate the hydrolysis of methyl acetate in HCl and identify the rate constant graphically as      
     well as by calculations. 
2. To identify the relative strength of HCl and H2SO4  using hydrolysis of methyl acetate. 
 
COURSE 2: 
 
ORGANIC PURIFICATION :                                                                                                        
1. Organic compounds to be purified by crystallization using water and aqueous alcohol as solvent    
     system , purity to be confirmed by melting point and the yield obtained to be  calculated. 
2.  Determination of mixed melting point also to be included. 
 
GRAVIMETRIC ESTIMATION: 
1. To study the effect of heat on the following mixtures:  
     a) NH4Cl + BaSO4  and b) Na2CO3 + NaHCO3 
          and to calculate the percentage composition of the mixture. 
2.  To determine  the water of crystallization of hydrated salts 
 

� CIA AND END SEMESTER PRACTICAL EXAMINATION 
 
COURSE 1:  Volumetric Estimations + Organic Purification  
COURSE 2:  Chemical Kinetics + Gravimetric Estimation 
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Journal: 5 marks per course. 
 
CIA :  15 marks per course. 
 
Duration: 3 periods to be conducted during regular practicals by the faculty-in-charge  
CIA for each course will be an exercise to test a practical skill (Qualitative and Quantitative).   
 
End Semester Examination: 30 marks per course. This includes a 5 mark written test based on the 
theory behind all the experiments conducted per course.  
 
Duration: 3 hours. Students are to perform two experiments (one per course). 
  
Batch Size:  Maximum 20 students per batch. 
 
*********************************************************************************
********************************************************************************* 
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SYLLABUS UNDER AUTONOMY  

CHEMISTRY 
 

  
 
  SEMESTER II                                                                                       COURSE: S.CHE.2.01 
 
CONCEPTS OF PHYSICAL AND ANALYTICAL CHEMISTRY II          [45 LECTURES] 
 
 
LEARNING OBJECTIVES 
 
 
1.  To study and understand the tenets of thermodynamics pertaining to First and Second   
      Laws of thermodynamics.  
2.  To understand operation of Carnot cycle in order to determine thermodynamic  
      efficiency. 
3.  Significance and mathematical definition of entropy.  
4.  To understand limitation of Second Law/ Necessity to introduce work  
     functions A and G. 
5.  To correlate free energy change and spontaneity of a process. 
6.  To understand and be able to elucidate the difference between molecular and atomic    
     spectra and understand various types of spectroscopy.  
7.  To understand the basic concepts involved in qualitative analysis and solve the     
     numerical problems based on these concepts.  
8.  To understand the fundamentals involved in various titrimetric analysis.  
 
 
Unit I: Chemical Thermodynamics                        (15 L) 
 
1.1.1:  Recapitulation of some important mathematical concepts: derivatives, rules of  
           differentiation and partial differentiation, algebraic, logarithmic and exponential    
             functions. Integration; rules of integration, algebraic and exponential functions. (Self   
             Study)  
1.1.2: Intensive and extensive properties, state and path functions, isolated, closed and open  
 systems, zeroth law of thermodynamics (definition only).                                                   
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1.1.3:   First Law of thermodynamics: Definition, relation and comparison between heat  
             capacities, calculations of q, w, E and H for reversible, irreversible and free expansion of     
             ideal gases under  isothermal and adiabatic conditions, limitations of first law and need   
             for introducing new functions. (numerical problems expected) 
1.1.4:  Second Law of thermodynamics: Carnot cycle, mechanical efficiency, entropy changes  
            for system and surroundings for reversible and irreversible processes, entropy changes for        
            an ideal gas in isothermal, isobaric and isochoric processes, entropy changes in chemical  
            reactions, entropy changes accompanying state change, physical significance of entropy,    
             need for introducing new functions. (numerical problems expected) 
1.1.5: Free Energy Functions: Gibbs and Helmholtz energy; variation of G and A with P, V and     
             T; Gibbs energy change and spontaneity, exergonic and endergonic reactions, Gibbs-   
             Helmholtz equation, thermodynamic equation of state. (numerical problems expected) 
 
 
Unit II: Introduction to Spectroscopy            (15 L) 
 
2.1.1: Physical quantities and their dimensions: International system of units, derived units,  
 subsidiary units, prefixes for S.I. units, some important conversion factors.  
   
2.1.2:   Interaction of low energy radiation with matter: Electromagnetic spectrum, quantisation  
            of energy, absorption of radiation, absorption process, absorbance, transmittance, Beer¶s  
            law, absorption spectrum, atomic absorption, molecular absorption, limitations of  Beer¶s    
            Law, Beer - Lambert¶s Law and its applications. 
 
2.1.3:   Emission of electromagnetic radiation: Emission spectra, line spectra, band spectra,  
 continuous spectra, effect of concentration on line and band spectrum, emission by  
 fluorescence and phosphorescence (introduction only), electronic, vibrational and  
            rotational energy levels and transitions in atoms and  molecules.  
 
2.1.4:   Electronic Spectra and Molecular Structure: Kinds of transitions, significance and  
 applications of various types of spectroscopies (qualitative discussion only).   
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Unit III: Analytical Chemistry               (15 L) 
 
3.1:  Principles of Qualitative Analysis                            (9 L) 
 

3.1.1:  Buffer solutions: types of  buffers, derivation of Henderson–Hesselbelch equation and its     
           applications; buffer capacity, buffer range, buffer action and applications of buffers in    
           analytical chemistry  (numerical problems expected). 
3.1.2: Solubility product, factors affecting precipitation equilibria (solubility product) in 
           qualitative analysis:  common ion effect, pH, complexation, diverse ion effect, oxidation    
           states  (numerical problems expected).  
 

3.2: Volumetric Analysis                                                                                             (6 L) 
          
3.2.1: Classification of volumetric analysis (basic concepts only)                                   (1 L) 
 
3.2.2: Acid base (neutralisation) titrations:                                                                     (1 L) 
          Theory of indicators, theory of acid base indicators, mixed and universal indicators,  
           explaination of the shapes of neutralisation curves for strong acid - strong base,  
           weak acid - strong base, weak base - strong acid, weak acid - weak base, choice of     
           indicators (numerical problems expected). 
 
3.2.3: Oxidation-Reduction Titration:                                                                              (1 L) 
           Principle and only theoretical discussion (using suitable examples), detection of end    
           points, numerical problems.  
 
3.2.4: Complexometric Titration:                                                                                          (1 L) 
           Principle (using suitable examples), standardisation, detection of end point. 
 
3.2.5: Iodometry and Iodimetry:                                                                                       (1 L) 
           General discussion, detection of end point, difference between iodometry and iodimetry. 
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3.2.6: Precipitation Titration:                                                                                             (1 L) 
          Principle and only theoretical discussion (using suitable examples), detection of end point. 
 
 
REFERENCES: 
 
 1.  Mathematical preparation for physical Chemistry By F. Daniel, Mc. Graw Hill publication. 
 2.  University General Chemistry. By C.N. R. Rao Mc. Millan Publication. 
 3.  Principles of Physical Chemistry. By Maron and Pruton 4th Ed. Oxford and IBH  
      publication. 
 4.  Physical Chemistry. By G.M. Barrow. 
 6.  Peter, A. & Paula, J. de. Physical Chemistry 9th Ed., Oxford University Press 2011. 
 7.  Castellan, G. W. Physical Chemistry 4th Ed., Narosa 2004. 
 8.   Engel, T. & Reid, P. Physical Chemistry 3rd Ed., Prentice-Hall 2012. 
 9.   McQuarrie, D. A. & Simon, J. D. Molecular Thermodynamics Viva Books Pvt. Ltd.: 
       New Delhi 2004. 
10.  Assael, M. J.; Goodwin, A. R. H.; Stamatoudis, M.; Wakeham, W. A. & Will, S. 
       Commonly Asked Questions in Thermodynamics. CRC Press: NY 2011.Page 19 of 80 
11.   Levine, I .N. Physical Chemistry 6th Ed.,Tata Mc Graw Hill 2010. 
12.   Metz, C.R. 2000 solved problems in chemistry, Schaum Series 2006. 
 
 
 
CIA I:  Objective and short answer questions                                                                     20 MARKS 
 
CIA II: MCQ                                                                                                                                20 MARKS 
 
 

Template of Question Paper 
 

CONCEPTS OF PHYSICAL AND ANALYTICAL CHEMISTRY II      COURSE: S.CHE.2.01 

OBJECTIVES 
 
 
                                                     

UNIT KNOWLEDGE UNDERSTANDING APPLICATION TOTAL MARKS 
I 4 4 12 20 
II 6 8 6 20 
III 3 7 10 20 

TOTAL MARKS PER 
OBJECTIVE 

13 19 28 60 

%  WEIGHTAGE 22 32 46 100 
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END SEMESTER PAPER PATTERN: 
 
Total Marks: 60                                                                                                              Maximum Time: 2 hours  
 
Total number of questions: 3 [all compulsory] of 20 marks each 
1 question per unit.  
Question set out of 26-28 marks with internal choice. 
Sub questions of 2-3 marks. 
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SEMESTER II                     COURSE: S.CHE.2.02 
 
FUNDAMENTALS OF INORGANIC AND ORGANIC CHEMISTRY II [45 LECTURES] 
 
LEARNING OBJECTIVES: 
 
1. To understand some characteristic properties of elements of groups 13 to 17. 
2. To study the chemistry of representative elements of groups 13 [aluminium] and 14 [silicon]. 
3. To understand some properties of a few selected compounds of groups 15,16 and 17. 
4. To introduce manufacturing processes of bulk chemicals [ammonia and sulphuric acid]. 
5. To understand the concept of isomerism, and represent the structures of organic compounds 
6. To study properties of unsaturated hydrocarbons.  
7. To study the reactivity of various aliphatic organic compounds and their interconversions in       
     5 – 6 steps. 
          
UNIT I: CHEMISTRY OF p-BLOCK ELEMENTS                                                    (15 L) 
 
1.1: Group 13                                          (3 L) 
1.1.1:  Structures of electron-deficient compounds with reference to boron hydrides,                                           
            inert pair effect. 
1.1.2:  Chemistry of Aluminium compounds – halides, oxides and alkyls. 
 
1.2:  Group 14                                                                                                                      (3L)                          
1.2.1:  Catenation and allotropy with special reference to carbon. 
1.2.2:  Chemistry of silicon, preparation and uses of silicones. 
 
1.3:  Groups 15 and 16                                                                                                         (6L) 
1.3.1:  Physical properties of hydrides of elements of groups 15 and 16 with respect to                                       
           hydrogen bonding. 
1.3.2:  Manufacture of bulk chemicals -  ammonia by Haber¶s process and sulphuric acid by  
           Contact process [principles, reactions and flow chart expected].  
 
1.4:  Group 17                                                                                                                       (3L) 
1.4.1:  Pseudohalogen chemistry with respect to comparison with halogens, preparation  
            and uses-  cyanogens, thiocyanogens and selenocyanogens. 
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UNIT II: STEREOCHEMISTRY AND HYDROCARBON CHEMISTRY                  (15L) 
 
2.1:  Stereochemistry 
 
2.1.1:  Isomerism: Types of isomerism; structural isomerism (chain , position and functional)     
           and stereoisomerism.                                                                                                     (1L)                                                        
2.1.2:  Chirality: Configuration, chirality and enantiomers, stereogenic / chiral centre,       
           asymmetric carbon atom, representation of configuration by flying wedge formula  
           and projection formulae - Fischer, Newmann and Sawhorse.                                       (2L)                
2.1.3:  Stereochemistry of carbon compounds with one and two similar and dissimilar    
           asymmetric carbon atoms,  enantiomers,  diastereomers and racemic mixtures  
           and their properties;  threo, erythro and meso isomers.                                                (2L) 
 2.1.4: Geometrical isomerism due to restricted rotation around  carbon – carbon double  
           bond and cycloalkanes [disubstituted 3- and 4-membered cycloalkanes],  
           E-Z nomenclature.                                                                                                         (2L)  
 2.1.5: Conformations; difference between conformation and configuration, conformations  
           of ethane, propane and n-butane.                                                                                  (2L) 
 
2.2:  Hydrocarbon Chemistry 
 
2.2.1:  Alkanes - mechanism of halogenation.                                                                         (1L) 
2.2.2:  Reactions of alkenes and cycloalkenes: hydrogenation, halogenation, addition of                                   
           HX – Markovnikov and anti- Markovnikov additions with mechanism.                     (2L)                                      
2.2.3:  Reactions of alkadienes – Diels-Alder reaction and 1,2- and 1,4- addition of X2    
           [mechanism is not expected]                                                                                         (1L) 
2.2.4:  Reactions of alkynes: hydration, addition of HX, selective hydrogenation to cis- 
           and trans- alkenes, acidity of terminal alkynes, preparation of metal acetylides   
           and their alkylation.                                                                                                       (2L) 
 
 
UNIT III:  FUNCTIONAL GROUP CHEMISTRY                                                         (15 L) 
 
3.1:  Reactions of alkyl halides with: aqueous alkali, alcoholic alkali (dehydrohalogenation), 
        potassium cyanide, conversion of alkyl cyanide further to primary amine and carboxylic  
        acid, ammonia, silver salt of carboxylic acid, sodium alkoxide, Wurtz reaction.           (4L) 
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3.2:  Reactions of alcohols with sodium metal, dehydration, esterification, oxidation of  
         primary, secondary and tertiary alcohols.                                                                   (2L)                          
 
3.3:  Reactions of aldehydes and ketones:  
        a) Addition to carbonyl compounds:  
             i) HCN  and ii) NaHSO3   
        b) Condensation reaction with hydroxylamine  
        c) Oxidation with acidic K2Cr2O7  and PCC   
        d) Reduction of aldehydes and ketones:  
             i) catalytic reduction ii) Clemmensen reduction   iii) reduction with LiAlH4 and NaBH4     
             iv) Wolff - Kishner reduction                                                                                  (4L) 
 
3.4:  Reactions of carboxylic acids: Formation of salt [comparative µacidity¶], anhydride,  
         amide, acid halide, ester and alkane.                                                                            (2L) 
 
3.5:  Reactions of amines: Acetylation of amines with acetic anhydride and acetyl chloride,     
         action of nitrous acid on primary / secondary / tertiary amines, alkylation of primary /    
         secondary / tertiary amines yielding quaternary ammonium salts.                             (3L) 
                            
Note : Each reaction should be studied with respect to compounds  upto 6 carbon atoms. Based  
            on these and the reactions of alkanes, alkenes and alkynes, multi-step synthesis of compounds     
           having one functional group are expected, the number of carbon atoms in each being not more    
           than six. No mechanisms are expected. 

 
REFERENCES: 
 
  1. Organic Chemistry, R.T. Morrison and R.N. Boyd, 6th Edition, Pearson Education. 
  2. Organic Chemistry, T.W.G. Solomon and C.B. Fryhle, 8th Edition, John Wiley & Sons. 
  3. Organic Chemistry, Paula Y. Bruice, Pearson Education, 2008. 
  4. Organic Chemistry, John McMurray.  
  5. Organic Chemistry, L.G.Wade Jr. 
  6. Concise Inorganic Chemistry, J.D. Lee, 5th edition, Oxford Press. 
  7. Advanced Inorganic Chemistry, Volume I,  S.Prakash, G.D. Tuli, S.K.Basu, R.D.Madan. 
  8. Advanced Inorganic Chemistry, F. A. Cotton and G. Wilkinson, 3rd edition, 1977. 
  9. Inorganic Chemistry, James E. Huheey, 3rd edition, Harper & Row Publishers, Asia, Pte Ltd., 1983. 
10. Inorganic Chemistry, D. F. Shriver, P. W. Atkins and C. H. Langford, 3rd edition, Oxford University 
Press,1999. 
11. Theoretical Inorganic Chemistry, C. M. Day & J. Selbin, Affiliated East West Press Pvt. Ltd., 1985.  
12. Advanced Inorganic Chemistry, Volume I and II, Bahl, Tuli and Anand. 
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CIA I:  Objective and short answer questions                                                                     20 MARKS 
 
CIA II : MCQ                                                                                                                                20 MARKS 
 
 

Template of Question Paper 
 

FUNDAMENTALS OF INORGANIC AND ORGANIC CHEMISTRY II        COURSE: S.CHE.2.02 

OBJECTIVES 
 
 
                                                     

UNIT KNOWLEDGE UNDERSTANDING APPLICATION TOTAL MARKS 
I 10 06 04 20 
II 10 06 04 20 
III 04 08 08 20 

TOTAL MARKS PER 
OBJECTIVE 

24 20 16 60 

%  WEIGHTAGE 40 33 27 100 
 
 
END SEMESTER PAPER PATTERN: 
 
Total Marks: 60                                                                                                              Maximum Time: 2 hours  
 
Total number of questions: 3 [all compulsory] of 20 marks each 
1 question per unit.  
Question set out of 26-28 marks with internal choice. 
Sub questions of 2-3 marks. 
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PRACTICAL CHEMISTRY                                                                              Course No. S.CHE.2.PR  
 
LEARNING OBJECTIVES: 

1. To learn to perform experiments that have specific aims with the correct techniques. 
2. To develop skills of observation, recording and analyzing data. 
3. To learn to present the experimental work in a systematic manner. 

 
 
SEMESTER II:  COURSE 3         
 
Physico-Chemical Exercises    
Commercial Analysis 
                                                                                            
 
SEMESTER II:  COURSE 4 

Organic Preparations 
Semi-micro Inorganic Qualitative Analysis 
 
 
COURSE 3:  
VISCOMETRY:                                     
To determine co-efficient of viscosity of some organic liquids. 
 
STALAGMOMETRY: 
Determination of Surface Tension of some organic liquids.                                                  
 
SEMI-MICRO INORGANIC QUALITATIVE ANALYSIS: 
Inorganic mixtures containing four radicals, 2 cations and 2 anions.                                                                            
Preliminary dry tests, preparation of solution for analysis and wet tests for confirmation of the 
presence of the radicals.                                                                                     
 
COURSE 4: 
ORGANIC PREPARATIONS [including calculation of yield and melting point]:              
  i) Anhydride from Phthalic acid 
 ii) Hydrolysis of  amides 
 iii) Bromination of acetanilide 
 
COMMERCIAL ANALYSIS :                                                                                             
To determine the strength of commercial samples of antacid, vinegar, acetic acid and HCl [ 
standard succinic acid solution to be prepared by the students to standardize the given NaOH 
solution]. 
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CIA AND END SEMESTER PRACTICAL EXAMINATION 
 
COURSE 3: Physico-Chemical Exercises + Commercial Analysis 

COURSE 4: Organic Preparations +Semi-micro Inorganic Qualitative Analysis 

 
Journal: 5 marks per course.  
 
CIA: 15 marks per course. 
 
Duration: 3 periods to be conducted during regular practicals by the faculty-in-charge. 
CIA for each course will be an exercise to test a practical skill (Qualitative and Quantitative). 
 
End Semester Examination: 30 marks per course. This includes a 5 mark written test based on 
the theory behind all the experiments conducted per course.  
 
Duration: 3 hours. Students are to perform two experiments (one per course). 
 
Batch Size: Maximum 20 students per batch.  
 
******************************************************************************
****************************************************************************** 
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SYLLABUS UNDER AUTONOMY  
CHEMISTRY 

 
SEMESTER III                         COURSE:  S.CHE.3.01  
PHYSICAL AND ANALYTICAL CHEMISTRY  I                                     [45 LECTURES]  
 
LEARNING OBJECTIVES 
 
1. TR XQdeUVWaQd VRPe PRUe cRQceSWV RI WKeUPRd\QaPLcV IURP a cKePLVW¶V YLeZSRLQW.  
2. To predict the feasibility of a reaction.  
3. To understand concepts involved in electrolytic cells and their applications.  
4. To motivate students to solve numerical problems with different systems of units which illustrate the 
applicability of these concepts in chemistry. 
5. To provide an introduction to analytical chemistry and information about latest developments in analytical 
techniques widely used in quality control and R&D of different types of chemical industries.  
 
Unit I                                                                                                                                       (15 L)  
 
1.1:    Chemical Thermodynamics 
1.1.1:  Recapitulation:  GLbbV¶ IUee eQeUJ\ aQd HeOPKROW] IUee eQeUJ\, GLbbV±Helmholtz equation 
(Derivation is not expected). 
1.1.2:  Physical equilibrium involving SXUe VXbVWaQceV, COaSe\URQ¶V eTXaWLRQ aQd YaULaWLRQ RI YaSRXU 
pressure with temperature, Clausius- Clapeyron equation and its application. partial molal properties with 
special reference to volume and free energy, introduction to chemical potential and its significance, Gibbs - 
Duhem equation.  
1.1.3:  Variation of chemical potential with pressure and temperature, fugacity, activity and their 
relationship with chemical potential, activity and activity coefficient.  
1.1.4:  Techniques to achieve low temperature:  (i) Joule-Thomson effect, concept of inversion temperature 
(Derivation is not expected), derivation of Joule -Thomson coefficient (ii) Adiabatic demagnetization 
technique. 
1.1.5:  Thermodynamic derivation of  Law of Mass Action, Kp, Kc and their inter-UeOaWLRQ, YaQ¶W HRII¶V 
reaction isotherm and reaction isochore. 
 
1.2:     Self study  
NXPeULcaO SURbOePV baVed RQ ILUVW aQd VecRQd OaZ RI WKeUPRd\QaPLcV, GLbbV¶ IUee eQeUJ\ aQd Helmholtz 
free energy, Gibbs - Helmholtz equation. 
 
 
Unit II                                                                                                                                           (15 L)  
 
2.1:     Solutions of Electrolytes  
2.1.1:  Introduction of the terms involved: electronic and electrolytic conductors, conductivity, resistivity, 
specific resistivity, measurement of conductivity of solutions, conductometer, conductivity cell, cell 
constant, specific conductivity, molar conductivity and equivalent conductivity with their units in SI and 
C.G.S. systems.  
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2.1.2:  Variation of molar conductivity with change in concentration of solution for strong and weak 
eOecWURO\WeV. AUUKeQLXV WKeRU\ aQd OVWZaOd¶V dLOXWLRQ OaZ IRU ZeaN eOecWURO\Wes.                                                 
Debye -Huckel theory for strong electrolytes (asymmetric and electrophoretic effect), concept of limiting 
molar conductivity.  
2.1.3:  KRKOUaXVcK¶V OaZ RI LQdeSeQdeQW PLJUaWLRQ RI LRQV.  
2.1.4:  Applications RI KRKOUaXVcK¶V OaZ:  (i) Determination of limiting molar conductivity of weak 
electrolytes  (ii) Determination of dissociation constant of a weak acid  (iii) Determination of solubility of 
sparingly soluble salts.  
2.1.5:  Migration of ions, transport number, determination of transport number by  i) HLWWRUI¶V 
method using unattackable electrodes (only qualitative explanation)  ii) Moving boundary method. Use of 
coulometer,  factors affecting the transport number of ions, relation between transport number and ionic 
conductivity of an ion.  
2.1.6:  Relationship between ionic mobility and ionic conductivity of an ion (Derivation is not expected). 
 
2.2:     Self study 
Numerical problems based on all the above concepts.  
 
Unit III   Basic concepts of Analytical Chemistry                                                                                    (15 L)                                                                                                                                               
 
3.1:     Introduction to Analytical Chemistry                                                                                      (9L)  
3.1.1:  Scope and importance of analytical chemistry, analytical chemistry and chemical analysis, 
classification of analytical methods, classical and instrumental techniques, destructive and non-destructive 
testing, qualitative and quantitative analysis ± an overview (introductory concepts only).  
3.1.2: Steps involved in chemical analysis: selection of a method for analysis, obtaining a sample: sampling, 
importance of sampling, terms involved in sampling, sampling techniques, purpose of sampling, types of 
sample and sampling,  pre-treatment, measurement, calculation, evaluation and presentation of results.  
 
3.2:     Use of Instrumental methods in Titrimetric analysis                           (6L)   
3.2.1:  Conductometric titrations                                                                                                                                    
Basic principles, experimental set up, titration curves in the titration of :                                                                 
(i) strong acid vs. strong base (ii) weak acid vs. strong base (iii) weak acid vs. weak base (iv) mixture of 
strong and weak acids vs. strong base (v) sodium chloride vs. silver nitrate (vi) barium hydroxide  vs. 
magnesium sulphate. Advantages and limitations.      
3.2.2:  Potentiometric titration                                                                                                                   
Principle, concept of indicator electrode and different types of graphical methods to determine the 
equivalence point. 
 
3.3:  Self-study                                                                                                                                                        
Application of analytical methods in various fields such as chemical and pharmaceutical industries, 
environmental analysis and monitoring.  
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20. D. A. Skoog, D.M.West, F.J.Holler,  Fundamantal Analytical Chemistry, , 7th Ed.  
      Philadelphia, Saunders College Publishing, 1996.  
21. G.D.Christian, Analytical Chemistry, 6th Ed., John Wiley & Sons, New York, 2003.  
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CIA I: Short answer questions                                                                                20 MARKS 

CIA II: Assignment+                                                                                                20 MARKS 
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Template of Question Paper 

PHYSICAL AND ANALYTICAL CHEMISTRY I                COURSE:  S.CHE.3.01 
OBJECTIVES 

 

UNIT KNOWLEDGE UNDERSTANDING APPLICATION TOTAL 
MARKS 

I 5 - 7 6 - 8 7 - 9 20 
II 5 - 7 6 - 8 7 - 9 20 
III 6 - 8 6 - 8 6 - 8 20 

TOTAL 
MARKS 

PER 
OBJECTIVE 

16 - 22 18 - 24 20 - 26 60 

% 
WEIGHTAGE 

27 – 37 30 – 40 37 – 43 100 

 

 
END SEMESTER PAPER PATTERN:  

Total marks: 60                                                                                     Maximum Time: 2 hours  
Total number of questions: 3 [all compulsory] of 20 marks each 
1 question per unit.  
Questions set out of 30 marks [50 % internal choice]  
Sub questions will not exceed 5 marks. 

************************************************************************************** 
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SEMESTER III                     COURSE: S.CHE.3.02 
 
INORGANIC AND INDUSTRIAL CHEMISTRY I   [45 LECTURES]  
 
LEARNING OBJECTIVES 
 
1. To introduce students to the basic concepts involved in chemical bonding. 
2. To help students to determine the shape of a molecule by applying VSEPR theory. 
3. To encourage students to analyze and integrate concepts relevant to inorganic chemistry required to 

understand compound formations with special reference to Valence Bond Theory and Molecular Orbital 
theory. 

4. To enable students to understand the theories of Acids and Bases.  
5. To expose students to principles of Gravimetric Analysis.  
 
UNIT I: Chemical Bonding                    (15 L)  
 
1.1:     Basics Of Chemical Bonding 
1.1.1:  Types of bonds: Ionic bond, covalent bond, single and multiple bonding, coordinate bond,   sigma 

and pi-bonds, metallic bonds. 
1.1.2:  Ionic bond: Formation of ionic solids, lattice energy, solvation energy, Born-Haber cycle, 

KaSXVWLQVNLL¶V eTXaWLRQ (QXPeULcaO SURbOePV e[SecWed). 
1.1.3:  Structures of some simple ionic solids like alkyl halides and stability of ionic structures based on 

radius ratio rules. 
1.1.4:  Covalent bond: Writing Lewis structures, formal charge and Lewis structures, concept of resonance 

and resonance energy, exceptions to the octet rule, bond enthalpy.  
1.1.5:  Sidgwick -Powell Theory. 
1.1.6:  VSEPR concept: Effect of lone pairs, effect of electronegativity, isoelectronic principle,   shapes of 

chemical species on the basis of VSEPR theory. 
1.1.7:  Metallic bond: Theories of bonding in metals and free electron theory. MO or band theory, 

conductors, insulators and semiconductors. 

 
UNIT II: Theories Of Chemical Bonding          (15L) 
 
2.1: Valence Bond Theory            (8L) 
2.1.1:  Hybridisation: sp3, sp2, sp hybridization of carbon and nitrogen, sp3 and sp2 hybridization of oxygen 

in organic compounds; theory of hybridization with respect to equivalence of contributing atomic 
orbitals in the following examples: CH4, NH3 and H2O.  

2.1.2:  Energetics of hybridization, types of hybridization and extent of d-orbital participation in molecular 
bonding.  sp, sp2, sp3, sp3d, sp3d2 , sp3d3 and sd with illustrations like BeCl2, BF3, SiCl4 , PCl5, SF6, 
IF7, ClF3, ICl2-, BrF5, SO2, SO3 and BaCl2. 

2.1.3:   Merits and Demerits of Valence Bond Theory.   
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2.2:      Molecular Orbital Theory [M.O.T.]           (7L) 
2.2.1:   Conditions for the formation of Molecular Orbitals.  
2.2.2:   Linear Combination of Atomic Orbitals to obtain Molecular Orbitals [LCAO-MO]  Approach.  
2.2.3:   Application of the LCAO-MO to the formation of:  
            i) Homo- and Hetero-nuclear diatomic molecules and ions e.g. H2, N2, O2, F2, He2, Li2,        Be2, C2, 

Ne2, CO, NO, HCl, HF and CN- . 
            ii) Occurrence of the Molecular ions O2

+, O2
1-, O2

2- . 
                Discussion should include orbital interaction, stabilization of orbitals, bond order and     correlation 

with stability, bond length, bond energy and magnetic properties.  
 
UNIT III             (15 L)  
3.1:      Theories of Acids and Bases         (10L) 
3.1.1:    Recapitulation of Arrhenius theory. 
3.1. 2:  Lowry-Bronsted concept: Bronsted acids and bases, acid-base properties of water, pH,     strength of 

acids and bases, weak acids and acid ionization constants, weak bases and base ionization constants, 
relationship between ionization constants of acids and their conjugate bases, diprotic and polyprotic 
acids.  

            Solvent levelling, solvent-system definition of acids and bases. 
            Lux-Flood, Lewis & Usanovich concept. 
3.1.3:   Lewis acid concept: Examples of Lewis acids and bases, characteristics of Lewis acids. 
            Pearsons concept of Hard and Soft Acids and Bases (HSAB), applications of HSAB. 
3.1.4:   Applications of acid-base chemistry: Superacids and superbases, heterogeneous acid-base reactions. 

         
 
3.2:     Gravimetric Analysis         (5 L)  
3.2.1:  Definition and Types of Gravimetric Analysis.  
3.2.2:  Precipitation Gravimetry with respect to theory and practice. 
          (i) Solubility considerations: Common ion effect, diverse ion effect, pH and temperature.  
          (ii) Controlling particle size with respect to nucleation and rate of crystal growth. 
3.2.3:  Treatment of precipitates in Gravimetry: Digestion, Filtration and Washing, Drying and    Ignition. 
3.2.4:  Use of Organic Reagents in Gravimetric analysis e.g. Dimethyglyoxime, Salicylaldoxime, Cupron, 

Oxine and Cupferron. 

 
REFERENCES:  
 
1.  Chemistry, Raymond Chang, 9th edition, Tata McGraw Hill. 
2.  Chemistry Concepts and Connections,Charles H. Corwin, Prentice Hall. 
3.  Chemistry, James E. Brady, Neil D. Jespersen and Alison Hyslop, 6th edition.  
4.  Chemistry, McMurry Fay, Prentice Hall. 
5.  Shriver Atkins Inorganic Chemistry, P. W. Atkins, Overton, Rourke Weller, Armstrong, 5th

 edition, Oxford 
University Press. 

6.  Advanced Inorganic Chemistry, Bahl, Anand & Tuli, Vol 1 & 2. 
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7.  VRJeO¶V WeV[WbRRN RI QXaQWLWaWLYe CKePLcaO AQaO\VLV, J. MeQdKaP, R.C. DeQQe\, J.D. BaUQeV aQd M.J.K. TKRPaV, 
6th edition. 

8.  Fundamental Analytical Chemistry, D. A. Skoog, D. M. West, F. J. Holler, 8th edition. 
9.  Inorganic Chemistry, P. A. Cox, Bios Scientific Publishers Ltd. 
10. Basic Concepts of Analytical Chemistry, S. M. Khopkar, 3rd edition, New Age International    Publication. 
11. Concise Inorganic Chemistry, J.D. Lee, 5th edition, Oxford University Press. 
12. Inorganic Chemistry, James E. Huheey, 3rd edition, Harper & Row Publishers, Asia, Pvt. Ltd., 1983.  
 

CIA I: Short answer questions / MCQ       20 MARKS 
 
CIA II: Problem solving / Presentations       20 MARKS 
 

 

Template of Question Paper 

INORGANIC AND INDUSTRIAL CHEMISTRY I           COURSE : S.CHE.3.02  

OBJECTIVES 

UNIT KNOWLEDGE UNDERSTANDING APPLICATION TOTAL 
MARKS 

I 6-8 6-8 6-8 20 
II 6-8 6-8 6-8 20 
III 6-8 6-8 6-8 20 

TOTAL 
MARKS PER 
OBJECTIVE 

18-24 18-24 18-24 60 

% 
WEIGHTAGE 

30 – 40 30 – 40 30 – 40 100 

 
END SEMESTER PAPER PATTERN :  
 
Total Marks: 60        Maximum Time: 2 hours  
 
Total number of questions: 3 [all compulsory] of 20 marks each. 
1 question per unit. 
Questions set out of 30 marks [50% internal choice]. 
Sub questions will not exceed 5 marks. 

************************************************************************************ 
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SEMESTER III                                                                                               COURSE: S.CHE.3.03  
 
ORGANIC AND INDUSTRIAL CHEMISTRY I                                             [45 LECTURES]  
 
Learning Objectives:  
1. To understand the mechanism of reactions involving the reactive intermediates.  
2. To introduce the concepts of aromatic, non aromatic and anti aromatic compounds. 
3. To study the mechanism of aromatic electrophilic substitution and the effect of substituents on the 
orientation of an incoming electrophile.  
4. To familiarize the students with preparation, reactions and applications of aromatic hydrocarbons, 
haloarenes, phenols, ethers and epoxides and understand mechanisms of certain reactions.  
5. To introduce the aspects of a chemical plant and study the sources and classification of fuels.  
 
 
UNIT I                                                                                                                                           (15 L)  
 
1.1:      Mechanism of Organic reactions                                                                                     (6L)  
            The mechanism of reactions involving the following reactive intermediates:  
1.1.1:  Carbocations:  Different types of carbocations such as alkyl, allyl, benzyl.                                                                
           SN1 reaction. Electrophilic addition across an olefinic double bond.  
           Rearrangements : Wagner-Meerwein rearrangement, Pinacole-Pinacolone rearrangement.  
1.1.2:  Carbanions: Concept of carbon acid. Alkylation of carbon acids (active methylene compounds  
           and terminal alkynes) using alkyl halides and synthetic applications of these reactions. 
           Reactions of Grignard reagents at sp3carbon and carbonyl group. Aldol condensation with  
           mechanism. 
1.1.3:  Carbon radicals: General reactions of radicals ± abstraction, addition to C=C, combination,  
            disproportionation. Addition of HBr to alkenes in presence of peroxide. Polymerization. 
1.1.4:   Carbenes: Generation of carbenes through alpha elimination, from diazoalkanes, from ketenes.    
             Structure and stability of carbenes. Reactions: insertion into C-H bond and addition to olefin.  
 
1.2 :    Tautomerism:                                                                                                                     (1L)  
           Keto-enol tautomerism in aldehydes and ketones, acid and base catalysed enolisation, enol content    
           and stabilized enols: ȕ ±NeWReVWeUV, ȕ-diketones, phenols.  
 
1.3:     Aromatic Electrophilic Substitution Reaction:                                                                (8L)  
1.3.1:  EOecWURQLc VWUXcWXUe aQd HXcNeO¶s Rule of aromaticity and its applications to carbocyclic and  
            heterocyclic compounds, benzenoid and non-benzenoid compounds and ions including nomenclature    
            of aromatic systems.                                       
            Concept of anti-aromaticity, non- aromaticity. 
1.3.2:   General mechanism of aromatic electrophilic substitution reaction with energy profile diagram.  
1.3.3:   Drawing resonance structures of mono-substituted benzenes - activated and deactivated aromatic   
            rings.  
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1.3.4:   Effect of electron-withdrawing and electron-donating substituents on the orientation of an incoming  
           electrophile on the basis of ± (i) electron-density distribution  (ii) stability of intermediate.  
          Cases to be studied:  Mono and disubstituted benzenes containing - alkyl, amino, hydroxyl,  
          alkoxy, halo,  acyl, nitro, carboxy groups, ortho / para ratio.  
 
UNIT II                                                                                                                                    (15 L)  
 
2.1:       Aromatic Hydrocarbons                                                                                               (3L)  
2.1.1:    Structures of benzene, naphthalene, linear and angular arenes.  
2.1.2:    Alkyl arenes: Preparation of alkyl arenes through reforming, Friedel-Crafts alkylation (with  
             mechanism), using ± olefins, alcohols, alkyl halides.  
2.1.3:    Reactions of alkyl arenes ± side-chain oxidation, ring vs side-chain halogenation (mechanism).  
 
2.2:        Haloarenes                                                                                                                    (4L)  
2.2.1:     Preparations of haloarenes. Halogenation of arenes ± Halogenation of benzene and substituted  
              benzenes with molecular halogens (mechanism), limitations.  
2.2.2:     Reactions of haloarenes: Lack of reactivity of aryl halides under SN1 and SN2 reaction conditions.    
              General mechanism (addition-elimination) of aromatic nucleophilic substitution reaction with  
              energy profile diagram. Effect of substituents on the reaction - hydrolysis and amination of    
              haloarenes. Benzyne intermediate mechanism (elimination-addition) of aromatic nucleophilic  
              substitution reaction . Grignard reagent formation. Ullmann reaction. 
2.2.3:     Applications of aromatic halogen compounds.  
 
2.3:       Phenols                                                                                                                              (3L)  
2.3.1:    Preparation of phenols: Preparation from (i) halobenzenes  (ii) from aromatic sulfonic acids     
             (benzene and naphthalene sulfonic acids) (iii) isopropyl and 2-butylbenzene by hydroperoxide    
              method.  
2.3.2:     Reactions of phenols: Acidity of phenols ± effect of substituents on acidity of phenols. Salt   
              Formation. Etherification ± direct reaction with alcohol. Williamson synthesis. O-acylation.     
              Halogenation, Nitration, Fries rearrangement of aryl carboxylates, Claisen rearrangement of     
              allyloxyarenes.   
2.3.3:     Applications of phenols.  
  
2.4:       Ethers                                                                                                                                 (3L)  
2.4.1:    Preparation: Dehydration of alcohols (mechanism), reactions of phenols with alcohols, Williamson     
              synthesis (mechanism).  
2.4.2:     Reactions: Acid-catalyzed cleavage ± reaction with HX (mechanism).  
2.4.3:     Applications: Applications of ethers, Crown ethers: Structure of 12-crown-4 and 18-crown-6 and   
               their uses.  
 
2.5:         Epoxides:                                                                                                                               (2L)  
2.5.1:      Preparation: Oxidation of olefins ± ethylene oxide. Reaction of peracids with olefins; from vicinal  
               halohydrins.  
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2.5.2:      Reactions:  Reactivity. Ring opening reactions by nucleophiles  
               (a) in acidic conditions, hydrolysis, reaction with ± HX, alcohol, HCN.    
               (b) In neutral or basic conditions: ammonia, amines, metal cyanides, Grignard reagents, alkoxides.  
2.5.3:      Applications of epoxides (including chiral epoxides).  
 
 
UNIT III                                                                                                                                       (15 L)  
 
3.1:      Chemical Industry                  (4L)  
3.1.1:   Introduction to aspects of a chemical plant, terminology [raw materials, intermediates, end products,  
             by-products, waste-products], unit operations, unit processes [single and multiple], batch and   
             continuous operations, block diagrams, flow diagrams.  
 
3.2:       Sources of Organic Compounds                                                                                     (7L)  
3.2.1:     Introduction 
3.2.2:     Solid ± eg. Destructive Distillation, Coal Tar Refining.  
3.2.3:     Liquid ± eg. Petroleum: characteristics, refining of petroleum [applying block / flow diagrams to    
               unit processes involved in refining like cracking].  
3.2.4:     Gaseous - eg. Natural gas: production, conversion to methanol [manufacturing process].  
3.2.5:     Renewable Sources ± (i) conversion of biomass into chemicals (ii) biofuels: types and brief   
              description of a few representative examples [bioethanol, biodiesel].  
 
3.3:        Manufacture of Bulk Chemicals                                                                                         (4L)  
3.3.1:     Phenol, styrene and dodecylbenzene [including reactions and reaction conditions, block / flow  
              diagram, description].  
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4. Fundamentals of Organic Chemistry, G. Marc Loudon, 4th Edition, Oxford University Press, 2006.  
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13. Stereochemistry, P.S. Kalsi, New Age International Ltd., 4th Edition, 2006.  
14. Stereochemistry of Carbon compounds,  E. L. Eliel, Tata McGrawHill, New Delhi.  
15. Environmental Chemistry, A.K.Ahluwalia, Ane Books India.  
16. Organic Synthesis Special Techniques, V.K.Ahluwalia, Renu Aggarwal, Narosa Publication.  
17. B. Pani, Textbook of Environmental Chemistry, I. K. International Publishing House Pvt. Ltd., New 

Delhi, (2007).  
18. M. L. Srivastava, Environmental Chemistry, Shree Publishers & Distributors, New Delhi, (2004).  
19.  P. S. Sindhu, Environmental Chemistry, New Age International (P) Ltd., New Delhi, (2002).  
20. An introduction to Green Chemistry, V.K. Ahluwalia, Vishal Publishing Co.  
21. University Chemistry, Bruce Mahan. 
22. Fundamental concepts of Environmental Chemistry, G.S.Sodhi 
23. Biomass for Renewable Energy, Fuels & Chemicals:  Donald L. Klass, Academic Press, London, 
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CIA I:    Short answer questions                                                                                         20 MARKS    
 
CIA II:  Short answer questions                                                                                         20 MARKS    
 

Template of Question Paper 
 
ORGANIC AND INDUSTRIAL CHEMISTRY  I                        COURSE:  S.CHE.3.03 

 

OBJECTIVES 

 

UNIT KNOWLEDG
E 

UNDERSTANDING APPLICATION TOTAL 
MARKS 

I 7 7 6 20 
II 7 7 6 20 
III 7 7 6 20 

TOTAL MARKS 
PER OBJECTIVE 

21 21 18 60 

% WEIGHTAGE 35 35 30 100 
 

 
END SEMESTER PAPER PATTERN:  
 
Total marks: 60                                                                                             Maximum Time: 2 hours  
Total number of questions:  3  [all compulsory] of 20 marks each.   
1 question per unit.  
Questions set out of 30 marks [50 % internal choice].  
Sub questions will not exceed 5 marks.  

*************************************************************************************** 
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PRACTICAL CHEMISTRY                                      Course No. S.CHE.3.PR 

LEARNING OBJECTIVES 

1. To learn to perform experiments that have specific aims with correct techniques. 
2. To develop skills of observation, recording and analyzing data. 
3. To learn to present the experimental work in a systematic manner.     

     
SEMESTER III : 

COURSE 1:  PHYSICAL CHEMISTRY 
COURSE 2:  INORGANIC CHEMISTRY 
COURSE 3:  ORGANIC CHEMISTRY  
 
COURSE 1:  PHYSICAL CHEMISTRY 
 
CHEMICAL KINETICS: 
To study the reaction between KI and K2S2O8 using equal concentrations and unequal concentrations. 

 
pH METRY:  
pH metric titration of weak acid vs strong base and to determine pKa value. 
 
CONDUCTOMETRY: 
Conductometric titration of strong acid vs strong base. 
Conductometric titration of weak acid vs. strong base.  

 
COURSE 2:  INORGANIC CHEMISTRY 
 
SEMI-MICRO QUALITATIVE ANALYSIS:  

Analysis of mixtures containing 2 cations and 2 anions. Dry tests and wet tests to be performed.  
Cations: Cu2+, As3+, Bi3+, Pb2+, Sn2+. Sb3+, Al3+, Fe2+, Fe3+, Mn2+, Cr3+, Zn2+, Ni2+,  
Co2+, Ba2+, Sr2+, Ca2+, Mg2+, NH4+, K+  
Anions: Cl-, Br-, NO2

-, NO3
-, CO3

2-, SO4
2-, PO4

3- , Cr2O7
2- 

At least 6 mixtures to be analyzed with interfering radicals. More emphasis to be placed on separation and 
detection of cations. 

 INORGANIC PREPARATIONS 

1. Synthesis of CuCl2. 2DMSO. 
2. Preparation of (double salt) copper (II) ammonium sulfate (NH4)2SO4.CuSO4.6H2O. 
3. Synthesis of (complex) Tetrammine Copper (II) Sulphate hydrate [Cu(NH3)4]SO4.H2O. 
4.  Preparation of Double salt (MRKU¶V VaOW). 
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COURSE 3:  ORGANIC CHEMISTRY  
 
 
1. Derivative preparation: The exercise is aimed at imbibing the concept of derivative preparation as a 
method of identifying a given compound from a set of compounds having the same functional group. Based 
on the m.p. identify the given compounds looking at the chart. About 500 mg of a suitable compound be 
given. The candidate will prepare the given derivative. Crystallization is expected. M.P. of the dried 
derivative should be taken and appropriate inference drawn. The derivative preparation should involve one 
of the following reactions: (a) oxime preparation (b) nitration of aromatic compounds (c) N/O-acylation (d) 
Schiff base preparation (e) 2,4-DNP hydrazone formation (f) oxidation of aromatic compounds. 
 
2. Estimation of an Organic Compound: The following estimations be given:  
 
a) Estimation of formaldehyde by oxidation using iodine and alkali.  
b) Estimation of aniline by bromination using brominating solution.  
c) Estimation of acetamide by hydrolysis.  
d) Saponification Value of the given oil.  
Note:  
(1) A minimum of three estimations be done by the candidates.  
(2) For the estimations, the concentrations and the quantities be reduced. For dilution a standard flask of 100 
cm3 capacity and for the transfer a pipette of 10 cm3 capacity be used. The concentrations of the solutions be 
around 0.05N.  
 

� CIA AND END SEMESTER PRACTICAL EXAMINATION 

 
Course 1: Physical Chemistry - Exercise to test practical skills.                         

Course 2: Inorganic Chemistry - Exercise to test practical skills, qualitative /quantitative. 

Course 3: Organic Chemistry - Exercise to test practical skills, qualitative /quantitative.   

 
Journal:  5 marks per course.  

CIA:   15 marks per course.   

Duration:  4½ periods to be conducted during regular practicals by the faculty-in- charge. 

One or more practical skill will be tested in the CIA.                         

End Semester Examination:  30 marks per course. This includes a 5 mark written test based on the theory 

behind all the experiments conducted per course.  

Duration: 3 hrs per course. To be conducted at the end of the semester. 

Batch size:  Maximum 20 students per batch. 

****************************************************************************** 
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SYLLABUS UNDER AUTONOMY 
CHEMISTRY 

 
SEMESTER IV        COURSE:  S.CHE.4.01 
 
PHYSICAL AND ANALYTICAL CHEMISTRY  II                           [45 LECTURES] 
 
LEARNING OBJECTIVES 
 
1. Introducing the concept of phase rule to understand the behaviour of heterogeneous    
    systems.   
2. To understand basic principles involved in separation of liquid mixtures by distillation.   
3. To understand the concept of steam distillation and its applications.   
4. To give latest information and understanding of different types of electrodes used in      
    various galvanic cells.  
5. TR XQGHUVWaQG BHHU LaPbHUW¶V OaZ aQG LWV aSSOLFaWLRQV LQ YaULRXV TXaQWLWaWLYH aV ZHOO aV  
     qualitative analysis and the experimental procedure of spectroscopy.   
6. To motivate the students to solve numerical problems.   
7. To encourage students to use computer software like spreadsheet to plot the appropriate  
     graph and obtain accurate results from experimental data.  
 
Unit I: Electrochemistry (15 L) 
  
1.1:     Introduction to Electrolytic cell and Electrochemical cells (Galvanic /Voltaic cell). 
1.2.1:  Ion selective and ion specific electrodes, comparison, simple examples.  
           Types of ion specific electrodes: (i) Metal-metal ion electrode (ii) Gas electrode       
           (including S.H.E.) (iii) Metal- metal insoluble salt electrode (including reference   
           calomel electrode.) (iv) Redox electrode (v) Amalgam electrode.  
1.2.2:   Cell representation of galvanic cell from cell reactions and vice versa.  
            Concept of combination electrode : Glass electrode- construction and working ( in    
            brief). 
1.3.1:   Derivation of Nernst equation for the emf of a cell and hence for a single electrode    
            potential, potential of glass electrode and quinhydrone electrode in terms of pH.  
            Determination of equilibrium constant from EMF measurements.  
            Thermodynamic parameters [¨G, ¨H aQG ¨S] IRU WKH UHaFWLRQ WaNLQJ SOaFH LQ a    
            chemical cell.  
1.3.2:  Introduction to electrode concentration cell and electrolyte concentration cell.  

   
1.4:       Introduction to pH metric titrations. Titration curves for:(i) strong acid vs. strong base 

(ii) weak acid vs. strong base. Determination of equivalence point from titration 
FXUYHV (SH YV V, ¨SH/ ¨V YV. PHaQ YROXPH). Determination of  Ka  for weak 
monobasic acid. Advantages and limitations of  pH-metry. 

 
Self study: Numerical problems on calculation of pH of different types of acids, bases and    
                   buffer solutions. 
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Unit II: Phases in Equilibria                                                                                (15 L) 

2.1:     Introduction to the terms in Phase Equilibria                                                                             
            Phase, components, degreeV RI IUHHGRP, GLbb¶V SKaVH rule, phase diagram (with one   
            suitable example). 
2.2:     Two component systems 
2.2.1:  Completely miscible liquid-liquid mixtures: Phase diagrams of ideal mixture: vapour    
            pressure composition and temperature FRPSRVLWLRQ GLaJUaPV. RaRXOW¶V OaZ, LGHaO      
            VROXWLRQV. DHYLaWLRQ IURP RaRXOW¶V OaZ, Sositive and negative deviations (Numerical   
            Problems expected).    
2.2.2:   Phase diagrams of non- ideal mixtures, azeotropes, distillation of azeotropic mixtures. 
2.2.3:   Partially miscible liquid-liquid mixtures: only introduction and examples.  
2.2.4:   Completely immiscible liquid-liquid mixtures: Steam distillation   
             and its applications (Numerical Problems expected).  
 2.3:      Physico-chemical aspect solvent extraction 
             Nernst distribution law: partition coefficient and distribution  ratio, solute     
             undergoing  association and dissociation. Derivation of expression for amount of     
             solute  remaining  unrestricted in the aqueous phase after multiple extractions with     
             an organic solvent (Numerical Problems expected). 
  Self study: Additional numerical problems on above topics, one component system:          
                      CO2 system, breaking of azeotropes. 
 
Unit III:   Visible Spectroscopy and Separation Techniques                                 (15 L)  
3.1:      Visible spectroscopy                                                                                          (6L)                                                                             
3.1.1:   Recap: Terms involved: radiant power, absorbance, transmittance, wavelength of    
             maximum absorption. Beer ± LaPbHUW¶V LaZ [GHULYaWLRQ H[pected] , molar   
             absorptivity Deviations from Beer ±LaPbHUW¶V OaZ. 
3.1.2:    Components    of    an    optical    instrument,    photometer    and      
             spectrophotometer, construction and working of a single beam colorimeter. 
3.1.3:    Photometric   titrations                                                                                                                    
             Basic   principles   and   titration   curves.  Advantages  and Limitations. 
3.2:       Introduction to Separation Techniques                                                           (7L) 
3.2.1:   Solvent extraction 
             Principle, separation factor, criteria for selection of solvent. 
3.2.2:    Chromatography                                                                                                                                        
             Introduction to chromatographic techniques, basic principles, classification of   
             chromatographic techniques.    
3.3:      Introduction to analytical method validation                                                      (2L) 
             Performance characteristics of an analytical method: accuracy, precision, detection   
              limit, dynamic range, sensitivity, selectivity, use of calibration curve for quantitative   
             analysis.   
Self Study: Applications of Colorimetry and  numerical problems based on Spectroscopy.  
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CIA I:    Short answer questions                                                                       20 MARKS 

CIA II:   Numerical Problems                                                                           20 MARKS 

 

 

Template of Question Paper 
  

PHYSICAL AND ANALYTICAL CHEMISTRY II                    COURSE: S.CHE.4.01 
 

OBJECTIVES 

 

UNIT KNOWLEDGE UNDERSTANDING APPLICATION TOTAL 
MARKS 

I 5 - 7 6 - 8 7 - 9 20 
II 5 - 7 6 - 8 7 - 9 20 
III 6 - 8 6 - 8 6 - 8 20 

TOTAL MARKS 
PER 

OBJECTIVE 

16 - 22 18 - 24 20 - 26 60 

% 
WEIGHTAGE 

27 ± 37 30 ± 40 37 ± 43 100 

 

 
END SEMESTER PAPER PATTERN:  
 
Total Marks: 60                                                                            Maximum Time: 2 hours  
 
 

Total number of questions: 3 [all compulsory]  of 20 marks each 
1 question per unit 
Questions set out of 30 marks [50 % internal choice]  
Sub questions will not exceed 5 marks 
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SYLLABUS UNDER AUTONOMY 
CHEMISTRY 

 
SEMESTER IV                     COURSE: S.CHE.4.02 
 
INORGANIC AND INDUSTRIAL CHEMISTRY II   [45 LECTURES]  
 
LEARNING OBJECTIVES 
1. To introduce students to Co-ordination Chemistry, elucidating concepts like the theories 

involYHG LQ ³bRQGLQJ´ aQG IHaWXUHV RI FRRUGLQaWLRQ FRPSRXQGV.  
2. To introduce students to organometallic compounds.  
3. To understand a few bioinorganic molecules. 
4. To introduce students to the basic concepts involved in metallurgy and corrosion. 
5. To study Environmental Chemistry with reference to some common pollutants. 
 
UNIT I:                   (15L)
               
1.1: Co-ordination Chemistry                             (8L)     
1.1.1:  Introduction to Co-ordination Compounds. Distinction between Double salts and        
           Co-ordination compounds. 
1.1.2:   Terms involved in Co-ordination Chemistry: Co-ordination Compound, central 

metal atom or ions, complex compound, Complex ion, Ligand: Definition, 
Classification, Chelates and chelating agents, Co-ordination Sphere, Co-ordination 
Number, Charge of the complex ion, calculation of oxidation and coordination 
number of metal etc. 

1.1.3:   Werner¶s Theory ± postulates. 
1.1.4:   IUPAC nomenclature of Co-ordination compounds.  
1.1.5:   Sidwick Model (Eighteen electron rule), EAN rule limitations. 
1.1.6:   Isomerism in Co-ordination compounds: 

Structural isomerism (ionization, hydrated, linkage ligand, coordination position, 
polymerization isomers) and Geometrical isomerism and optical isomerism.  

 
1.2:     Bonding in Co-ordination Compounds:                                                               (7L)  
1.2.1:  PaXOLQJ¶V Valence Bond Theory ± Assumptions, concept of hybridization, Limitations     
            and Drawbacks. 
1.2.2:   Bonding in tetrahedral, square planer, trigonal bipyramidal and octahedral complexes 

 with examples. 
1.2.3:   Inner and outer orbital complexes. 
1.2.4:   Electroneutrality principle and Back (Multiple) bonding. 
1.2.5:   Applications of Co-ordination Compounds (complexes) in different fields 
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UNIT II:                       (15L) 
 
2.1:     Organometallic Compounds                (7L) 
2.1.1:   Introduction to Organometallic compounds and Definition.  
2.1.2:   Classification on the basis of Hapticity and Nature of Metal ± Carbon bond. 
2.1.3:   18-electron rule and its application to: carbonyls (including carbonyl hydrides and 

carbonylates), nitrosyls, cyanides, metal-carbon sigma and pi-bonded organometallics 
of transition metals. 

2.1.4:  Classification of metal carbonyls: Mononuclear, polynuclear, non-bridged and bridged  
carbonyls. General methods of preparation of carbonyls. Molecular orbital 
configuration of CO molecule. CO molecule acts as terminal and bridging carbonyl 
group. 

2.2:    Bioinorganic Chemistry:                 (8L) 
2.2.1: Essential and trace elements in biological processes; Role of metal in bioinorganic  

chemistry (Na+,K+,Ca2+,Mg2+,Fe3+/Fe2+,Cu2+/Cu+,Zn2+). 
2.2.2: Metalloporphyrins with special reference to active site structures and biofunctions of 

cytochromes and Heme proteins-myoglobin and haemoglobin. Functions of oxygen 
transfer, Fe (II) complex of porphyrin, oxygen binding O2 transfer, partial pressure, pH 
dependence. Nature of oxyheamoglobin and deoxyheamoglobin, geometry of complex. 

2.2.3:  Photosynthesis ± PS-I and PS-II. 
2.2.4: Metal ion induced toxicity and chelation therapy; metal ions as drugs (cisplatin and a   

few gold drugs). 
 
UNIT III: Industrial Inorganic Chemistry:            (15L)  
3.1:    Corrosion                  (5L)  
3.1.1: Introduction to Corrosion [including the economics and importance of corrosion].  
3.1.2:  Types of Corrosion.  
3.1.3:  Electrochemical Theory of Corrosion.  
3.1.4:  Methods of Protection of Metals : ( i) Coating (ii) Electroplating (iii) Cathode    
            Protection  (iv) Anodizing (v) Sacrificial Coating.  
3.1.5: Passivity of metals: Definition, Theories of passivity - (i) oxide film theory (ii) 

Gaseous film theory (iii) Physical film theory, valence theory, catalytic theory, 
Allotropic theory, electrochemical passivity. 

3.2:   Environmental Chemistry                 (5 L)  
3.2.1: Basic properties of chemicals in the environment. 
3.2.2: Environmental transformations and degradation processes. 
3.2.3: Contaminants in the environment- pesticides, soaps and detergents, organometallic 

compounds, polychlorinated biphenyls and dioxin.  
3.2.4: Radioactive pollution.    
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3.3:    Metallurgy                     (5L) 

3.3.1: Metallurgical operations-Pulverisation, calcination, roasting and refining. 
 3.3.2: Physicochemical principles involved in hydrometallurgy, pyrometallurgy and    
          electrometallurgy. 
 
REFERENCES:  
1.  Chemistry, Raymond Chang, 9th edition, Tata McGraw Hill. 
2.  Concise Inorganic Chemistry, J.D. Lee, 5th edition, Oxford University Press. 
3.  James E. Huheey, Inorganic Chemistry, 3rd edition, Harper & Row Publishers, Asia, Pvt 

Ltd., 1983. 
4. Shriver Atkins Inorganic Chemistry, P. W. Atkins, Overton, Rourke Weller, Armstrong, 5th 

edition, Oxford University Press. 
5. Introduction to coordination , solid state and descriptive inorganic chemistry, Glen E. 

Rogers. 
6. Chemistry Science of change, 3rd edition, D.W. Oxtoby, W.A. Freeman, T.F. Block. 
7. The Organometallic chemistry of transition metals, R.H. Crabtree, 5th edition, Wiley. 
8. Fundamental transition metal, Organometallic chemistry, C.M. Lukehart. 
9. Chemistry-The molecular science, J.W. Moore, C.L. Stanitski and P.C. Jurs, 3rd edition, 

Thomson Publishers. 
10. Advanced Inorganic Chemistry, Bahl, Anand & Tuli, Vol 1 & 2. 
11. Chemistry, McMurray and Fay. 
12. Organometallic chemistry, R.C. Mehrotra and A. Singh. 
13. Inorganic chemistry, Gary Wulfsberg. 
14. Principles of Organometallic chemistry, 2nd edition, P. Powell. 
15. Bionorganic Chemistry: Inorganic elements in the chemistry life, Wiley, 2nd edition, W.  

Kaim, B.Schwederski, A. Klein. 
16. Environmental chemistry, Lewis publishers, D. W. Connell. 
17. Inorganic Chemistry (Biological and environmental aspects), A.K. Das. 
18. Metal ions in Biochemistry, Narosa Publishing House, P. K. Bhattacharya. 
19. An introduction to electrochemistry, Samuel Glasstone. 
20. Metallic corrosion passivity and protection, U. R. Evans. 
21. Basics of corrosion chemistry, Norio Sato. 
22. Extractive Metallurgy, Newton. 
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CIA I: Short answer questions      20 MARKS 
 
CIA II: MCQ         20 MARKS 
 

Template of Question Paper 

INORGANIC AND INDUSTRIAL CHEMISTRY II     COURSE : S.CHE.4.02  

OBJECTIVES 

UNIT KNOWLEDGE UNDERSTANDING APPLICATION TOTAL 
MARKS 

I 6-8 6-8 6-8 20 
II 6-8 6-8 6-8 20 
III 6-8 6-8 6-8 20 

TOTAL 
MARKS PER 
OBJECTIVE 

18-24 18-24 18-24 60 

% 
WEIGHTAGE 

30 ± 40 30 ± 40 30 ± 40 100 

 
END SEMESTER PAPER PATTERN :  
 
Total Marks: 60       Maximum Time: 2 hours  
 
Total number of questions: 3 [all compulsory] of 20 marks each. 
1 question per unit. 
Questions set out of 30 marks [50% internal choice]. 
Sub questions will not exceed 5 marks. 
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SYLLABUS UNDER AUTONOMY 
CHEMISTRY 

 
SEMESTER IV                     COURSE: S.CHE.4.03 
 
ORGANIC AND INDUSTRIAL CHEMISTRY II   [45 LECTURES]  
 
LEARNING OBJECTIVES 
 

1. To study the preparations, reactions and applications of aromatic nitrogen and amino    
       compounds,  aromatic aldehydes and ketones, aromatic carboxylic and sulphonic acids    
       with mechanisms of certain reactions.  
2. To understand stereochemistry including assignment of descriptors to chiral centres and 

resolution of  racemates.  
3. To logically predict structures of organic compounds and plan multi-step syntheses.  
4. TR XQGHUVWaQG WKH FRQFHSWV RI µFOHaQ aQG JUHHQ¶ UHaFWLRQV aQG WHFKQLTXHV that is   

becoming increasingly significant in making organic synthesis environment friendly.  
     
UNIT I: Aromatic nitrogen compounds, heterocycles and stereochemistry           (15 L) 
                   
1.1:     Aromatic nitro compounds                                                                                 (3 L)                                                                                                     

1.1.1:  Preparation:  Nitration using mixed acid (mechanism). Preparation of mononitro and     
            dinitro compounds through nitration of benzene, nitrobenzene, toluene, chlorobenzene   
            and  anisole.  
1.1.2:   Reactions: Reduction of aromatic nitro compounds by ± catalytic hydrogenation,  
            dissolving metal reduction using ± Fe-HCl, Sn-HCl and Zn- AcOH and partial   
            reduction using NaHS.  
 
1.2:       Aromatic amino compounds                                                                              (2 L)  

1.2.1:     Preparation: Reduction of nitro compounds , amination of  halobenzenes  and    
              Hoffmann bromamide reaction.  
1.2.2:     Reactions:  Basicity of aromatic amines, effect of substituents on basicity of   
              aniline, salt formation, N-alkylation and N-acylation.  

1.3:        Aromatic diazonium salts                                                                                (2 L) 
1.3.1:     Preparation:  Diazotization of aromatic primary amines (mechanism). 
1.3.2:     Reactions:  (i) Replacement of diazo group by -H, -OH, -CN,  Sandmeyer,                        

Gattermann and Gomberg reaction  (ii)  Azo-coupling reaction with phenols/ 
naphthols and aromatic amines and (iii)  Reduction of diazonium salt to aryl 
hydrazine.  
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1.4:         Aromatic heterocycles                                                                                      (4 L) 

1.4.1:     Electronic structure and aromatic character of furan, thiophene, pyrrole and     
               pyridine. 
1.4.2:     Reactivity towards electrophilic substitution on the basis of stability of   
              intermediates. 
1.4.3:    Comparison of basicity of pyrrole, pyridine and piperidine. 
 
1.5:         Stereochemistry                                                                                                 (4 L) 

1.5.1:      Assigning stereodescriptors to chiral centres: Cahn-Ingold-Prelog (CIP) Rules of   
assigning absolute configuration (R and S) to stereogenic centres. Assigning 
absolute configuration to molecules having maximum two chiral carbon atoms.  

1.5.2:      E and Z stereodescriptors to geometrical isomers.  
1.5.3:      Chemical Resolution of enantiomers.  
 
UNIT II:    Aromatic carbonyl and acidic compounds, structure determination and    

multi-step syntheses                                                                                     (15 L) 

2.1:        Aromatic carbonyl compounds                                                                        (6 L) 

2.1.1:      Preparation of aromatic aldehydes: Gattermann-Koch reaction, Gattermann 
reaction, Vilsmeier-Haack reaction, Reimer-Tiemann reaction (mechanism), 
oxidation of methyl arenes and Rosenmund reduction.  

2.1.2:     Preparation of aromatic ketones: Friedel-Crafts acylation using acid chloride and     
                acid anhydride (mechanism).  
2.1.3:      Reactions with mechanism: Knoevenagel , Claisen-Schmidt , Cannizzaro  and 

Reformatsky reactions  with applications.   

2.2:        Aromatic carboxylic acids                                                                              (3 L)  

2.2.1:      Preparation of mono- and di-carboxylic acids: Side-chain oxidation of alkyl 
benzenes, reaction of Grignard reagents with solid carbon dioxide, hydrolysis of 
aryl nitriles and Kolbe-Schmidt reaction.  

2.2.2:      Reactions: (i) Acidity and effect of substituents on the acidity of benzoic acid      
(ii)  Acid- catalysed esterification, (iii)  Conversions  to acid chloride, amide and 
anhydride (iv) Reduction and (v) Decarboxylation.  

2.3:     Aromatic sulfonic acids                                                                                   (2 L)  

2.3.1:   Preparation of aromatic sulfonic acids:  Commonly used sulfonating agents. 
Sulfonation of benzene (with mechanism) and mono-substituted benzenes.  

2.3.2:   Reactions: Acidity of arene sulfonic acids. Comparative acidity of carboxylic acids 
and sulfonic acids, salt formation, desulfonation and Ipso substitution. ± SO3H as a 
solubilizing and blocking group, preparation of sulfonate esters.  
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2.4:      Structure Determination and Multistep Syntheses                                          (4 L)  

2.4.1:   Structure determination through a series of reactions.  
2.4.2:   Planning multistep synthesis of polysubstituted benzenes.  

 
UNIT III:  Green Chemistry and   Environment friendly techniques                       (15 L) 

 
3.1:     Green Chemistry                                                                                                   (8 L)  

3.1.1:   Definition, need and importance of Green Chemistry. 12 principles of Green  
Chemistry with relevant examples, concepts and simple calculations on ± yield and  
selectivity, E-factor, atom economy.  

3.1.2:   Examples of Green Chemistry in Industry : (i) Green Starting Materials (ii) Green    
Reagents (iii) Green Chemical Solvents (iv) Green Chemical Products (v) Green 
Catalysts.  

 
3.2:      Environment friendly techniques:                                                                       (7 L)  
3.2.1:    The use of Phase Transfer Catalysis and Polymer Support.  
3.2.2:    Synthesis using microwave and ultrasound. 
 
REFERENCES 

1. Organic Synthesis Special Techniques: V.K.Ahluwalia, Renu Aggarwal, Narosa  
Publication. 

2. Organic Chemistry, Francis A Carey, Pearson Education, 6th Edition, Special Indian 
Education, 2008.  

3. Organic Chemistry, R.T. Morrison and R.N. Boyd, 6th Edition, Pearson Education.  
4. Organic Chemistry, Finar Vol. I. 
5. Fundamentals of Organic Chemistry, G. Marc Loudon, 4th Edition, Oxford University    
    Press, 2006.  
6. Organic Chemistry, L.G. Wade Jr. and M.S. Singh, 6th Edition, Pearson Education, New   
    Delhi, 2008.  
7. Organic Chemistry, Paula Y. Bruice, Pearson Education, 2008.  
8.  Organic Chemistry, J.G. Smith, 2nd Edition, Special Indian Edition, Tata McGraw Hill,   
       New Delhi, 2008.  
9.   Organic Chemistry, S.H. Pine, McGraw Hill Kogakusha Ltd.  
10.   Organic Chemistry, J. McMurry, 5th Edition, Asian Books Pvt. Ltd., New Delhi, 2000.  
11.   A guide to mechanism in Organic Chemistry, 6th Edition, Peter Sykes, Pearson   
        Education, New Delhi  
12.    Organic Reaction Mechanism, 3rd Edition, V.K. Ahluwalia and R.K. Parashara, Narosa   
         Publications.  
13.    Stereochemistry, P.S. Kalsi, New Age International Ltd., 4th Edition, 2006.  
14.    An Introduction to Green Chemistry, V.K. Ahluwalia, Vishal Publishing Co.  
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CIA I: Short answer questions      20 MARKS 
 
CIA II: MCQ         20 MARKS 
 

Template of Question Paper 

ORGANIC AND INDUSTRIAL CHEMISTRY II     COURSE : S.CHE.4.03  

OBJECTIVES 

UNIT KNOWLEDGE UNDERSTANDING APPLICATION TOTAL 
MARKS 

I 7 7 6 20 

II 7 7 6 20 

III 6 7 7 20 

TOTAL 
MARKS PER 
OBJECTIVE 

20 21 19 60 

%  
WEIGHTAGE 

33 35 32 100 

 
 

END SEMESTER PAPER PATTERN :  
 
Total Marks: 60       Maximum Time: 2 hours  
 
Total number of questions: 3 [all compulsory] of 20 marks each. 
1 question per unit. 
Questions set out of 30 marks [50% internal choice]. 
Sub questions will not exceed 5 marks. 
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PRACTICAL CHEMISTRY                                               Course No.: S.CHE.4.PR   
 
 
LEARNING OBJECTIVES:   
 
1. To learn to perform experiments that have specific aims with correct techniques. 
2. To develop skills of observation, recording and analysing data. 
3. To learn to present the experimental work  in a systematic manner.                         

 
 
 

SEMESTER IV: COURSE 1 
Instrumentation  
Commercial Analysis 
 
 
SEMESTER IV: COURSE 2 
Gravimetric estimation 
Volumetric estimation 
 
 
SEMESTER IV: COURSE 3 
Organic Spotting  
 

COURSE I:  
 
1. POTENTIOMETRY:                                                                                          
Determination of E

0
cell, free energy and equilibrium constant for a cell having cell reaction : 

Ag 
+

 + CXĺ AJ + CX
++

                      
                                

2.  pH METRY:                                                                                                                                 

pH metric titration of weak acid versus strong base and to determine pKa value.  
 
 
3.CONDUCTOMETRY:  
Conductometric titration of a mixture of a strong and weak acid versus strong base. 
 
4. CONDUCTOMETRY:  
VHULILFaWLRQ RI OVWZaOG¶V GLOXWLRQ OaZ IRU ZHaN HOHFWURO\WH (AFHWLF aFLG). 
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5. COLORIMETRY:                                                                                                             

DHWHUPLQaWLRQ RI Ȝmax for potassium permanganate solution using  photometer, 
determination of unknown concentration by calibration curve  method.  
                                                                                              
 6. COMMERCIAL ANALYSIS:                                                                                
 Assay of commercial sample of aspirin using phenol red indicator.  
 
 

COURSE II  
 
1. VOLUMETRIC ESTIMATION:  
a) Iodometry and Iodimetry:  
(i) Estimation of tincture iodine.  
(ii) Estimation of Cu2+  
b) Complexometry : estimation of Mg2+/ Zn2+, Cu2+ using EDTA  
c) Estimation of Fe3+ using Internal Indicator.  
 
2. GRAVIMETRIC ESTIMATION :  
a) Ba2+ as BaSO4 
b) Ba2+ as BaCrO4  
c) Fe3+ as Fe2O3  
d) Ni2+ as Ni-DMG  
 

COURSE III 
 

ORGANIC SPOTTING  

Identification of an Organic Compound: The identification should be done through: 
preliminary tests, solubility, element detection, functional group tests, physical constant 
determination. The analysis should be done by micro-scale techniques. For the identification 
of an organic compound about 500mg of any compound with not more than two 
functional/neutral groups be given belonging to the following categories: Acids (carboxylic 
acids/sulphonic),  phenols, aldehydes/ketones, alcohols, esters, amines (primary, secondary 
and  tertiary), carbohydrates, hydrocarbons, halo/nitro hydrocarbons.  

Note:   A minimum of 12 compounds be given for the identification: at least one from each of 
the categories mentioned above. 
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CIA AND END SEMESTER PRACTICAL EXAMINATION 
 
 CIA: 20 MARKS  PER COURSE PER SEMESTER:                             Total: 60 MARKS 
 
COURSE 4.01: 15 MARKS oral presentation on instrumentation             

5 MARKS: journal 
 
COURSE 4.0 2: 15 MARKS: exercise to test a quantitative practical skill          

5 MARKS: journal 
 
COURSE 4.03: 15 MARKS: exercise to test a qualitative practical skill            

5 MARKS: journal 
 
�

 END SEMESTER EXAMINATION: 30 MARKS PER COURSE 
 Total: 90 MARKS 
 
 
 The practical exam will be conducted for 3 sessions (one per course) of 3     
  hours duration each. 
 
 
Course 4.01: 25 Marks and 5 Marks written test 
 
Course 4.02:  25 Marks and 5 Marks written test 
 
Course 4.03:  25 Marks and 5 Marks written test 
 
 
Batch Size: Maximum 20 students per batch. 
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SEMESTER V                                                                      COURSE: S.CHE.5.01 
 
 
SPECTROSCOPY, MOLECULAR & NUCLEAR DYNAMICS       [60 LECTURES] 
 
 
LEARNING OBJECTIVES 
 
1. To encoXUage VWXdenWV Wo leaUn, inWegUaWe & anal\]e Whe concepWV UeleYanW Wo ph\Vical  
    chemiVWU\ aW Whe gUadXaWion leYel.  

2. To XndeUVWand Whe XndeUl\ing pUincipleV of YaUioXV W\peV of VpecWUoVcop\, Whe UXleV 
     goYeUning  WheiU WUanViWionV & WheiU XWiliW\ in deWeUminaWion of bond lengWh of diaWomic  
     molecXleV & elXcidaWing VWUXcWXUeV of molecXleV.  

3. To acTXiUe knoZledge aboXW meWhodV of deWecWion of YaUioXV ioni]ing UadioacWiYe  
    UadiaWionV, YaUioXV W\peV of nXcleaU UeacWionV & nXcleaU UeacWoUV.  

4. To XndeUVWand Whe baVicV of TXanWXm chemiVWU\ & appUeciaWe Whe concepW of enWUop\ aV a  
     pUobabiliW\ facWoU.  

5. To leaUn aboXW baVic laZV goYeUning phoWochemical UeacWionV & XndeUVWand Whe baVic  
    pUincipleV of flXoUeVcence, phoVphoUeVcence & chemilXmineVcence.  
 
 
UNIT I: SPECTROSCOPY                                                                                                     (15 L) 
 
1.1:    MolecXlaU SpecWUoVcop\  
 
1.1.1:  Dipole momenW: PolaUi]aWion of a bond, bond momenW, dipole momenW and  
           MolecXlaU  VWUXcWXUe.  

1.1.2   RoWaWional / MicUoZaYe SpecWUoVcop\: RoWaWional VpecWUXm of a diaWomic  
  molecXle, Uigid  UoWoU, momenW of ineUWia, eneUg\ leYelV, limiWaWionV of UoWaWional  
  VpecWUa, VelecWion UXle, naWXUe of VpecWUXm, deWeUminaWion of inWeU nXcleaU diVWance  
  and iVoWopic VhifW.  

 
1.1.3:  VibUaWional ( IR ) SpecWUoVcop\: VibUaWional moWion, degUeeV of fUeedom, modeV  
           of  YibUaWion, YibUaWional VpecWUXm of a diaWomic molecXle, Vimple haUmonic  
           oVcillaWoU, eneUg\ leYelV, ]eUo poinW eneUg\, condiWionV foU obWaining YibUaWional  
           VpecWUXm, VelecWion UXle, naWXUe of VpecWUXm. AnhaUmonic OVcillaWoU : eneUg\ leYelV,  
           VelecWion UXle, fXndamenWal band, oYeUWoneV.  
 
1.1.4: VibUaWion-RoWaWion SpecWUoVcop\ of diaWomic molecXleV: VibUaWing UoWoU, eneUg\  
           leYelV,  VelecWion UXle, naWXUe of VpecWUXm, R and P bUancheV, applicaWionV of  
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           YibUaWion-UoWaWion VpecWUXm: (i) FoUce conVWanW, deWeUminaWion and Vignificance (ii)  
           deWeUminaWion of inWeU-nXcleaU diVWance, iVoWopic VhifW. InWUodXcWion Wo infUaUed  
           VpecWUa of Vimple molecXleV like H 2O and CO 2. 
 
 
1.1.5: Raman SpecWUoVcop\: ScaWWeUing of elecWUomagneWic UadiaWion, Ra\leigh VcaWWeUing,  
          Raman  VcaWWeUing, naWXUe of Raman VpecWUXm , SWoke¶V lineV, anWi-SWoke¶V lineV,  
          Raman VhifW, TXanWXm WheoU\ of Raman VcaWWeUing, compaUaWiYe VWXd\ of  IR and  
          Raman VpecWUa, UXle of mXWXal e[clXVion (e[ample of CO 2 molecXle). 
 
 
  UNIT II                                                                                                                       (15 L) 
  
  2.1:   NXcleaU MagneWic ReVonance SpecWUoVcop\                                                   (7 L) 
 
  2.1.1: NXcleaU Vpin, magneWic momenW, nXcleaU µg¶ facWoU, eneUg\ leYelV, LaUmoU  
            pUeceVVion. Rela[aWion pUoceVVeV in NMR (Vpin-Vpin Uela[aWion and Vpin-laWWice  
            Uela[aWion), 
 
  2.1.2: NMR VpecWUomeWeU, chemical VhifW, Vhielding and de-Vhielding of pUoWonV, loZ  
            UeVolXWion  NMR VpecWUXm of meWhanol and eWhanol, fine VWUXcWXUe of NMR - nXcleaU  
            Vpin-Vpin inWeUacWion ZiWh UefeUence Wo meWhanol and eWhanol. 
 
  2.2:   ElecWUon Spin ReVonance SpecWUoVcop\ (inWUodXcWoU\ concepWV)   

         (3 
L) 

 
 2.2.1:  DeUiYaWiYe cXUYeV & g-YalXeV, H\peUfine VpliWWing ZiWh UeVpecW Wo meWh\l Uadical and  
            ben]ene Uadical.  
 
 2.2.2:  ApplicaWionV of ESR SpecWUoVcop\.  
 
 2.3:    MaVV SpecWUomeWU\                                                                                                (5 
L) 
 
 2.3.1:  BaVic PUincipleV of maVV VpecWUomeWU\, MolecXlaU ion peak, baVe peak, meWaVWable  
            peak & WheiU XVeV, niWUogen UXle, fUagmenWaWion.  
 
 2.3.2:  InVWUXmenWaWion, deWeUminaWion of molecXlaU foUmXlae ZiWh e[ample, maVV VpecWUXm  
           of Vimple oUganic compoXndV e.g., alkaneV.  
 
           (NXmeUical pUoblemV e[pecWed in Whe aboYe WopicV) 
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UNIT III: MolecXlaU & NXcleaU D\namicV                                                                (15 L) 
 
3.1:     NXcleaU ChemiVWU\  
 
 3.1.1:  T\peV of nXcleaU UadiaWionV and WheiU chaUacWeUiVWicV, behaYioXU of ion-paiUV in  
           elecWUic field, deWecWion and meaVXUemenW of nXcleaU UadiaWionV XVing G.M. coXnWeU  
           and VcinWillaWion coXnWeU.  
 
3.1.2:   KineWicV of UadioacWiYe deca\, XniWV of UadioacWiYiW\ (CXUie, BecTXeUel, RXWheUfoUd). 
 
3.1.3:  RadioacWiYe eTXilibUiXm (VecXlaU and WUanVienW) DeWeUminaWion of UadioacWiYe  
           conVWanWV foU Uadio-elemenWV haYing (i) modeUaWe half -life (ii) long half -life (iii)  
           e[WUemel\ long oU VhoUW half -life.  
 
 
3.1.4: UVe of UadioiVoWopeV aV WUaceUV in (i) chemical inYeVWigaWionV - UeacWion mechaniVm   
          (ii) Age deWeUminaWion ± daWing b\ WUiWiXm conWenW and b\ CaUbon-14. 
 
3.1.5:  NXcleaU ReacWionV: nXcleaU WUanVmXWaWion, aUWificial UadioacWiYiW\ (VXiWable e[ampleV  
          XVing diffeUenW pUojecWileV aUe e[pecWed.), Q-YalXe of nXcleaU UeacWion WhUeVhold  
          eneUg\.  
 
3.1.6:  FiVVile and feUWile maWeUial, nXcleaU fiVVion, chain UeacWion, facWoUV conWUolling fiVVion  
           pUoceVV (mXlWiplicaWion facWoU and cUiWical Vi]e oU maVV of fiVVionable maWeUial),  
           nXcleaU poZeU UeacWoU and bUeedeU UeacWoU.  
 
3.1.7:  NXcleaU fXVion, chaUacWeUiVWicV of nXcleaU fXVion, WheUmonXcleaU UeacWionV occXUUing  
           in VWellaU bodieV.  
 
  
UNIT IV                                                                                                                      (15 L)  
  
4.1:    BaVicV of QXanWXm ChemiVWU\                                     (9 L) 
 
 4.1.1:  ClaVVical mechanicV, limiWaWionV of claVVical mechanicV, Black bod\ UadiaWion,  
           phoWoelecWUic effecW, CompWon EffecW.  
 
 4.1.2:  InWUodXcWion Wo TXanWXm WheoU\, Planck¶V WheoU\ of TXanWi]aWion, ZaYe paUWicle  
           dXaliVm, de-BUoglie eTXaWion, HeiVenbeUg¶V XnceUWainW\ pUinciple. Simple nXmeUical  
           pUoblemV.  
 
 4.1.3:  PUogUeVViYe and VWanding ZaYeV, boXndaU\ condiWionV, SchU|dingeU¶V Wime  
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           independenW ZaYe eTXaWion, inWeUpUeWaWion and pUopeUWieV of ZaYe fXncWion.  
 
 4.1.4:  SWaWe fXncWion (ZaYe fXncWion) and iWV Vignificance. ConcepW of opeUaWoUV: definiWion,  
           addiWion, VXbWUacWion and mXlWiplicaWion of opeUaWoUV, commXWaWiYe and non- 
           commXWaWiYe opeUaWoUV, lineaU opeUaWoU, poViWion, momenWXm and eneUg\ opeUaWoUV.  
           Eigen fXncWion and eigen YalXe, eigen YalXe eTXaWion.  
 
4.2:   ThiUd LaZ of TheUmod\namicV                                      (3 

L) 
 
  4.2.1:  EnWUop\ & pUobabiliW\: UecapiWXlaWion  
 
  4.2.2:  SWaWemenW of ThiUd LaZ of TheUmod\namicV  
 
  4.2.3:  AbVolXWe enWUop\ of VolidV, liTXidV & gaVeV.  
 
4.3:    PhoWochemiVWU\                                                   (3 L) 

 
  4.3.1:  LaZV of PhoWochemiVWU\, JablonVki eneUg\ leYel diagUam ± pUimaU\ & VecondaU\  
            PhoWochemical pUoceVVeV.  
 
 
 4.3.2: RadiaWionleVV WUanViWion ± inWeUnal conYeUVion & inWeUV\VWem cUoVVing.  
 
 4.3.3:  RadiaWiYe WUanViWionV ± flXoUeVcence , UelaWion Wo VWUXcWXUe. PhoVphoUeVcence-  
           condiWionV foU phoVphoUeVcence emiVVion (Vpin ± oUbiW coXpling). SingleW and WUipleW.  
 
  4.3.4:  ChemilXminiVcence .  
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   CIA I:   ShoUW anVZeU TXeVWionV and nXmeUical pUoblemV                                 20 MaUkV 
   CIA II:  AVVignmenW                                                                                               20 MaUkV 
 
 

TemplaWe of QXeVWion PapeU 
 

SPECTROSCOPY, MOLECULAR & NUCLEAR DYNAMICS       COURSE: S.CHE.5.01 
 

OBJECTIVES 
 

UNIT KNOWLEDGE UNDERSTANDING APPLICATIO
N 

TOTAL 
MARKS 

I 3 6 6 15 
II 3 6 6 15 
III 3 6 6 15 
IV 3 6 6 15 

TOTAL 
MARKS PER 
OBJECTIVE 

12 24 24 60 

% 
WEIGHTAGE 

20 40 40 100 

 
 
END SEMESTER PAPER PATTERN: 
 
ToWal MaUkV: 60                                                                            Ma[imXm Time: 2 hoXUV 
 
ToWal nXmbeU of TXeVWionV: 4 [all compXlVoU\] of 15 maUkV each  
1 TXeVWion peU XniW  
QXeVWionV VeW oXW of  22-23 maUkV [50% inWeUnal choice] 
SXb-TXeVWionV Zill noW e[ceed 5 maUkV  
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SYLLABUS UNDER AUTONOMY 
CHEMISTRY 

 
SEMESTER V                COURSE: S.CHE.5.02 
 
CHEMICAL BONDING AND CO-ORDINATION CHEMISTRY [60 LECTURES]  
 
LEARNING OBJECTIVES 

1. To encoXUage VWXdenWV Wo anal\]e and inWegUaWe concepWV UeleYanW Wo gUadXaWe leYel  
 InoUganic chemiVWU\. 

2.  To XndeUVWand Whe bond foUmaWion of compoXndV ZiWh Vpecial UefeUence Wo MOT and CFT. 

3. To bXild on baVic concepWV of Co-oUdinaWion ChemiVWU\ ZiWh UefeUence Wo planaU, WeWUahedUal and               
ocWahedUal comple[eV. 

4.  To VWXd\ ElecWUonic SpecWUa of Pol\elecWUonic aWomV. 

UNIT I: Chemical Bonding        (15 L)  
 
1.1:     MolecXlaU S\mmeWU\                     (8 L) 

1.1.1:    InWUodXcWion and ImpoUWance. 
1.1.2:    S\mmeWU\ elemenWV and V\mmeWU\ opeUaWionV. 
1.1.3: ConcepW of a PoinW GUoXp ZiWh illXVWUaWionV XVing Whe folloZing poinW gUoXpV: (i) C�Ȟ (HCl) (ii)                 

D�h (H 2) (iii) CnY: C2Ȟ (H 2O), C3Ȟ (NH 3), C4Y (iY) Cnh: C2h (WUanV-dichloUoeWh\lene) (Y) D nh: D 2h,                
D 3h (BCl3), D 4h  (Yi) D nd: D 2d (allene), T d(CH 4) and O h 

1.2:    MolecXlaU OUbiWal TheoU\ foU pol\aWomic VpecieV           (5 L) 

           (PUioU KnoZledge: MOT foU diaWomic molecXleV) 
1.2.1:   Simple WUiaWomic VpecieV H 3

+ and H 3 (coUUelaWion beWZeen bond angle and molecXlaU 
           oUbiWalV) 
1.2.2:    (i) BeH 2  (ii) H 2O (iii) NH 3  (iY) CH 4 and (Y) CO 2 

1.3:    MeWallic Bond                                                                                                            (2 L)  
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1.3.1:  Band WheoU\ 
1.3.2:  E[planaWion of elecWUical pUopeUWieV of condXcWoUV, inVXlaWoUV and VemicondXcWoUV  
           (n- and   p- W\peV) on Whe baViV of Band WheoU\. 

 

 

 

 

 
UNIT II: InneU TUanViWion ElemenWV                                                                         (15 L)

   
2.1: LanWhanide SeUieV                     (11 L) 

2.1.1: ChemiVWU\ of lanWhanideV ZiWh UefeUence Wo i) OccXUUence & e[WUacWion of LanWhanideV (ii)              
lanWhanide conWUacWion (iii) o[idaWion VWaWeV (iY) magneWic pUopeUWieV (Y) coloU and VpecWUa (f-f             
WUanViWion VpecWUa) and (Yi) comple[ foUmaWion (W\peV and VWeUeochemiVWU\ of Whe comple[eV). 

2.1.2:   SepaUaWion of lanWhanideV b\ (i) ion-e[change and (ii) VolYenW e[WUacWion meWhodV. 
 Self SWXd\: ApplicaWion of lanWhanideV.  
  

2.2      AcWinide SeUieV                                                                                                                (4 L) 

2.1.1: ChemiVWU\ of UUaniXm and PlXWoniXm ZiWh UefeUence Wo occXUUence, e[WUacWion (VolYenW e[WUacWion             
meWhod), pUopeUWieV and applicaWionV. 

  Self SWXd\: i) ApplicaWionV of acWinideV. 
       ii) CompaUaWiYe chemiVWU\ of lanWhanideV and acWinideV. 

 

UNIT III:  Co-oUdinaWion ChemiVWU\                                             (15 L)
  

3.1:    CU\VWal Field TheoU\ (CFT)                                  (8 L)  

3.1.1:  BaVic WeneWV of CU\VWal Field TheoU\ and effecW of CU\VWal Field on cenWUal meWal 
           Yalence  oUbiWalV  
3.1.2: SpliWWing of d oUbiWalV in ocWahedUal, WeWUahedUal and VTXaUe planaU comple[eV and Jahn TelleU               

EffecW  
3.1.3:   CU\VWal field VpliWWing eneUg\ (10DT/ǻo) foU ocWahedUal comple[eV and facWoUV affecWing  
           Whe magniWXde of ǻo.  
3.1.4: CU\VWal field VWabili]aWion eneUg\ (CFSE), calcXlaWion of CFSE foU ocWahedUal and WeWUahedUal             

comple[eV ZiWh d 1 Wo d 10 meWal ion configXUaWionV, high-Vpin and loZ-Vpin comple[eV.  
3.1.5:   EffecW of cU\VWal field VpliWWing on (i) Ionic UadiXV and (ii) LaWWice eneUg\.  
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3.1.6:   E[peUimenWal eYidence foU co-Yalence in co-oUdinaWion compoXndV:  
i) ESR VpecWUXm of [IUCl 6] 2-.  
ii) NMR VpecWUXm of WUiV(aceW\laceWonaWo)YanadiXm(III) comple[.  
iii) InWenViWieV of d-d WUanViWionV and (iY) NephelaX[eWic effecW.  
Self SWXd\: MeUiWV and DemeUiWV of CFT.  

3.2:     MolecXlaU OUbiWal TheoU\ (MOT) of CooUdinaWion Comple[eV           (4 L)  

3.2.1: ApplicaWion Wo ocWahedUal comple[eV in caVe of (i) [Ti(H 2O)6] 3+ (ii) FlXoUo comple[eV of Fe (II)                
and Co (III) (iii) C\ano comple[eV of (Fe (III) and ammino comple[eV of Co (III).  

 
 

Self SWXd\: MolecXlaU oUbiWal diagUam foU FlXoUo comple[eV of Fe(III) and C\ano Comple[eV of              
Fe (II).  

3.2.2:  EffecW of pi-bonding on ligand field VpliWWing paUameWeU in MĺL ʌ- and LĺM ʌ- inWeUacWionV. 

3.3      SWabiliW\ of OcWahedUal Comple[eV           (3 L)  

3.3.1:  TheUmod\namic VWabiliW\ and kineWic VWabiliW\ of comple[eV ZiWh e[ampleV.  
3.3.2:  SWabiliW\ conVWanWV: VWepZiVe and oYeUall conVWanWV and WheiU inWeU-UelaWionVhip .  
3.3.3:  FacWoUV affecWing WheUmod\namic VWabiliW\.  
           Self SWXd\ : MeWhod of deWeUminaWion of VWabiliW\ conVWanWV.  

UNIT 1V: SpecWUa and SXbVWiWXWion ReacWionV                                 (15 L)
  

4.1:     ElecWUonic SWaWeV and TeUmV of Pol\elecWUonic aWomV           (4 L)   
4.1.1: InWUodXcWion: elecWUonic configXUaWion and elecWUonic VWaWeV, TeUm V\mbolV, coXpling of Vpin            

momenWa (MS), oUbiWal momenWa (ML) and Vpin oUbiW coXpling oU RXVVell-SaXndeUV coXpling.  
4.1.2: DeWeUminaWion of TeUmV foU p.p and p2 elecWUonic configXUaWion (aV in a caUbon aWom), HXnd¶V                 

UXle.  
4.1.3:   TeUmV and micUo-VWaWeV foU WUanViWion meWal aWomV/ionV.  

4.2:     ElecWUonic SpecWUa           (4 L)  

4.2.1:   T\peV of elecWUonic WUanViWionV like inWUa-ligand WUanViWionV, chaUge WUanVfeU WUanViWionV  
           and inWUa-meWal WUanViWionV (d-d oU ligand field WUanViWionV foU WUanViWion meWalV).  
4.2.2:   RXleV foU elecWUonic WUanViWionV: Spin and OUbiWal oU LapoUWe VelecWion UXleV.  
4.2.3:   SpliWWing of TeUmV in Zeak cU\VWal field, Whe Hole FoU maliVm.  
4.2.4:   OUgel DiagUamV foU D TeUmV ( i.e d1, d4 , d6 , d9 elecWUonic configXUaWionV) and WheiU XVe in  
            inWeUpUeWaWion of YiVible elecWUonic abVoUpWion VpecWUa of WheVe configXUaWionV.  
 
4.3:    MagneWic PUopeUWieV of TUanViWion MeWal Comple[eV            (3 L) 
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4.3.1: T\peV of magneWic behaYioU, meWhodV of deWeUmining magneWic VXVcepWibiliW\, Vpin-onl\ foUmXla,            
L-S coXpling, coUUelaWion of ȝ V and ȝ eff YalXeV, oUbiWal conWUibXWion Wo magneWic momenWV and              
applicaWion of magneWic momenW daWa foU 3d meWal comple[eV . 

4.4.    SXbVWiWXWion ReacWionV in OcWahedUal Comple[eV                        (4 L)  
4.4.1:  InWUodXcWion, W\peV of UeacWionV in comple[eV.  
4.4.2:  Ligand VXbVWiWXWion UeacWionV: baVic mechaniVm.  
4.4.3: IneUW and labile comple[eV and elecWUonic configXUaWionV and labiliW\ of comple[eV. 
4.4.4:  Acid h\dUol\ViV, baVe h\dUol\ViV and anaWion UeacWionV .  
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17. D. K. ChakUaboUW\, Solid SWaWe ChemiVWU\, NeZ Age InWeUnaWional PXbliVheUV, 1996.  
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21. C. M. Da\ and J. Selbin, TheoUeWical InoUganic ChemiVWU\, 2nd ed, AffiliaWed EaVW WeVW PUeVV PYW. LWd.,                 
1971.  

22. L.E. OUgel, An InWUodXcWion Wo Ligand Field TheoU\, MeXWhen & Co. LWd., London, 1960.  

23. F. BaVolo and R. G. PeaUVon, MechaniVm of InoUganic ReacWionV, 2nd ed, Wile\, NeZ YoUk, 1973.  

 

 

CIA I: ShoUW anVZeU TXeVWionV             20 MARKS 
CIA II: MXlWiple choice TXeVWionV 20 MARKS 
 

TemplaWe of QXeVWion PapeU 

  

CHEMICAL BONDING AND CO-ORDINATION CHEMISTRY      COURSE: S.CHE.5.02  

OBJECTIVES 

UNIT KNOWLEDGE UNDERSTANDING APPLICATION TOTAL 
MARKS 

I 6 6 3 15 
II 6 6 3 15 
III 6 6 3 15 
IV 6 6 3 15 

TOTAL 
MARKS PER 
OBJECTIVE 

 
24 

 
24 

 
12 

 
60 

% 
WEIGHTAGE 

40 40 20 100 

 
 
END SEMESTER PAPER PATTERN:  
 
ToWal MaUkV: 60 Ma[imXm Time: 2 hoXUV  
 
ToWal nXmbeU of TXeVWionV: 4 [all compXlVoU\] of 15 maUkV each. 
1 TXeVWion peU XniW. 
QXeVWionV VeW oXW of 25 maUkV [50% inWeUnal choice]. 
SXb TXeVWionV Zill noW e[ceed 5 maUkV. 
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SYLLABUS UNDER AUTONOMY  
CHEMISTRY 

 
SEMESTER V    COURSE: S.CHE.5.03 
 
 
STEREOCHEMISTRY AND NATURAL PRODUCTS                  [60 LECTURES] 
 
LEARNING OBJECTIVES 
1. To conVolidaWe Whe VWXdenWV¶ XndeUVWanding of VWeUeochemiVWU\ of Whe molecXleV and UeacWionV. 
2. To inYeVWigaWe UeacWion mechaniVmV. 
3. To giYe Whe VWXdenWV an oYeUYieZ of biomolecXleV. 
 
 UNIT I: SWeUeochemiVWU\                                                                                              (15 L) 
  
1.1:  ElemenWV of V\mmeWU\: MiUUoU plane, cenWUe (inYeUVion cenWUe), UoWaWion-UeflecWion  
        alWeUnaWing) a[iV.                                                                                                      (2 L) 
  
1.2:  MolecXlaU chiUaliW\: CompoXndV ZiWhoXW VWeUeogenic cenWUeV bXW ZiWh chiUal a[iV:  
        cXmmXleneV, VpiUanV and biphen\lV; and ZiWh chiUal planeV: c\clophaneV and anVa  
        compoXndV.  AVVignmenW of deVcUipWoUV - (R,S) nomenclaWXUe.                               (4 L) 
 
1.3: ConfoUmaWional anal\ViV of c\clohe[ane: Angle, eclipVing and WUanVannXlaU VWUain 

    in Vmall , mediXm and laUge c\cloalkaneV ( 4- and 5- membeUed UingV ).  
    Mono- and di- alk\l c\clohe[aneV and WheiU UelaWiYe VWabiliWieV.                             (3 L)  

 
1.4:  SWeUeoVelecWiYiW\ and VWeUeoVpecificiW\ : Idea of enanWioVelecWiYiW\ ( ee) and  
        diaVWeUeoVelecWiYiW\ ( de). TopiciW\ ± enanWioWopic and diaVWeUeoWopic ligandV 

   and faceV.                                                                                                                 (1 L) 
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  1.5:  SWeUeochemiVWU\ and UeacWion mechaniVmV:                                                      (5 L) 
           a) SXbVWiWXWion UeacWionV ±  S Ni  .  
           b) EliminaWion UeacWionV - E 1 and E2. 

   c) AddiWion UeacWionV Wo olefinV - i) caWal\Wic h\dUogenaWion   ii) bUominaWion  
    iii) V\n- h\dUo[\laWion ZiWh OVO 4 and KMnO 4  iY) peUo[\acidV. 

  
 UNIT II:  MechaniVm of oUganic UeacWionV                                                                (15 L) 

  2.1:  InYeVWigaWion of UeacWion mechaniVmV: PUodXcW anal\ViV  inclXding  cUoVVoYeU  
           pUodXcWV, WUapping of inWeUmediaWeV, iVoWopic labeling, kineWic and VWeUeochemical  
           eYidence.                                                                                                               (2 L) 
 
 
 
 
 
2.2:  TheUmod\namic   and   kineWic   conWUol   of   oUganic   UeacWionV:   ConcepW   ZiWh  
         mechaniVmV of Whe folloZing UeacWionV: AddiWion of HX Wo bXWadiene; VXlfonaWion of  
         naphWhalene. NXcleophiliciW\/elecWUophiliciW\ Y/V  BaViciW\/acidiW\.                       (3 L) 
  

  2.3:  MechaniVm of UeacWionV of caUbon\l compoXndV ZiWh nXcleophileV:                (5 L) 
           a)  FoUmaWion of aceWalV fUom aldeh\deV and keWoneV.  
           b) ReacWion of aldeh\deV and keWoneV ZiWh pUimaU\ and VecondaU\ amineV. 
           c) Ac\l nXcleophilic VXbVWiWXWion (WeWUahedUal mechaniVm): Acid-caWal\Ved 

  eVWeUificaWion of caUbo[\lic acidV and baVe-pUomoWed h\dUol\ViV of  
  eVWeUV. 
 

   2.4:  EffecW of neighboXUing gUoXp paUWicipaWion (NGP) on oUganic UeacWionV:       (3 L)  
            FoU UeacWionV inYolYing gUoXpV oU VXbVWiWXenWV like halogen, o[\gen,  
            VXlphXU, phen\l Uing, C-C bond of  Whe Uing ( non-claVVical caUbocaWionV ). 
 
   2.5:  PeUic\clic UeacWionV:  
           [ 2+2 ] and [ 4+2 ] c\cloaddiWion UeacWionV.                                                            (2 L) 

 
UNIT III: NaWXUal PUodXcWV                                                                                          (15 L) 

3.1  InWUodXcWion:  InWUodXcWion Wo naWXUal pUodXcWV ZiWh UeVpecW Wo VoXUceV  
           and claVVeV.                                                                                                            (1 L)  

  
  3.2:      CaUboh\dUaWeV 
  3.2.1:  InWUodXcWion:  SoXUceV,ClaVVificaWion ,  UedXcing  and  non-UedXcing  VXgaUV,  

   D and L- noWaWionV.                                                                                               (1 L) 
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 3.2.2:  SWUXcWXUeV of MonoVacchaUideV:  Open chain  VWUXcWXUeV of aldoVeV and keWoVeV, 

        Uing VWUXcWXUeV of aldohe[oVeV, aldopenWoVeV and keWohe[oVeV.                            (2 L) 
  
 3.2.3:   DeWeUminaWion of open chain configXUaWionV of MonoVacchaUideV:  
             ConfigXUaWion of D (+) GlXcoVe and  D(-) FUXcWoVe .                                           (2 L) 
  
 3.2.4:   SWeUeoiVomeUV  of  MonoVacchaUideV:                                                                (2 L) 
             EnanWiomeUV  and  diaVWeUeoiVomeUV  of  monoVacchaUideV, epimeUV, anomeUV,  
             mXWaUoWaWion (ZiWh mechaniVm) in D-GlXcoVe. 
  
 3.2.5:   Chain lengWhening and VhoUWening UeacWionV:                              (2 L) 
        Kiliani-FiVcheU V\nWheViV, Wohl¶V meWhod.  
 
 3.2.6:    ReacWionV of D-GlXcoVe and D-FUXcWoVe:                                                       (2 L) 
              ( a) oVa]one foUmaWion  
             ( b )  UedXcWion  ZiWh  NaBH 4  and  Ni / H 2  
 
               ( c) o[idaWion ZiWh bUomine ZaWeU, conc.HNO 3  and HIO 4  
               ( d ) inWeUconYeUVion of  D (+) GlXcoVe Wo  D(-)FUXcWoVe and D(-)FUXcWoVe Wo  
                     D(+)GlXcoVe  
               ( e) aceW\laWion  
               ( f ) meWh\laWion       [( e) and( f) ZiWh c\clic p\UanoVe foUm]. 
 
3.2.7:     InWUodXcWion Wo diVacchaUideV and VWUXcWXUeV of VXcUoVe and malWoVe.                   (1 L) 

3.2.8:    Gl\coVideV: GeneUal VWUXcWXUe giYing indican aV an e[ample.                               (2 L) 
 
UNIT IV: ChemiVWU\ of impoUWanW BiomolecXleV                                                          (15 L)  

4.1:    Amino acidV and PUoWeinV                                                                                      (6 L) 

4.1.1: Amino acidV : InWUodXcWion, ClaVVificaWion, V\nWheVeV of amino acidV-SWUeckeU  
          V\nWheViV, AmidomalonaWe V\nWheViV and EUlenme\eU A]alacWone V\nWheViV. 

4.1.2: Pol\pepWideV :  InWUodXcWion, pepWide bond, MeUUifieldV Volid phaVe pepWide V\nWheViV,  
          BeUgmann meWhod. 

4.1.3: PUoWeinV:  SWUXcWXUe of pUoWeinV, claVVificaWion of pUoWeinV, pUopeUWieV of pUoWeinV,  
         denaWXUaWion of pUoWeinV, bioV\nWheViV of pUoWeinV. 

4.1.4: SepaUaWion and pXUificaWion of pUoWeinV :  
          Gel filWUaWion chUomaWogUaph\, elecWUophoUeViV. 

 4.1.5: CaWaboliVm of amino acidV: TUanVaminaWion, o[idaWiYe deaminaWion,  
           decaUbo[\laWion. 
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4.2:      NXcleic AcidV                                                                                                           (6 L) 
4.2.1:    InWUodXcWion, claVVificaWion of nXcleic acidV. 
4.2.2:    SWUXcWXUeV of VXgaUV and baVeV in nXcleic acidV. 
4.2.3:   SWUXcWXUeV of nXcleoVideV and nXcleoWideV in DNA and RNA. 
4.2.4:  SWUXcWXUe of  DNA: ChaUgaff´V UXle of DNA configXUaWion, WaWVon-CUick model 

       of DNA. 
4.2.5:  SWUXcWXUe of  RNA, W\peV of RNA.  
4.2.6:   DNA  UeplicaWion, mXWaWionV, DNA UepaiU. 
4.2.7:  TUanVcUipWion, DNA VeTXencing, pol\meUaVe chain UeacWion and iWV applicaWionV. 

  
4.3:      A lkaloidV and TeUpenoidV                                                                                      (3 L) 
4.3.1:   InWUodXcWion, fXncWionV of alkaloidV and WeUpenoidV. 
4.3.2:   SWUXcWXUe elXcidaWion, V\nWheViV and biological pUopeUWieV of nicoWine and ciWUal. 
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  CIA I: WUiWWen WeVW                                                                                            20 MaUkV 

  CIA II: ModelV oU 3-D UepUeVenWaWionV of molecXleV ZiWh VWeUeochemiVWU\ 20 MaUkV 
  
  

 
TemplaWe of QXeVWion PapeU 

 
        STEREOCHEMISTRY AND NATURAL PRODUCTS   COURSE: S.CHE.5.03 
 

      OBJECTIVES 
 

UNIT KNOWLEDGE UNDERSTANDING APPLICATION TOTAL 
MARKS 

I 5 5 5 15 
II 5 5 5 15 
III 5 5 5 15 
IV 5 5 5 15 

TOTAL MARKS 
PER 

OBJECTIVE 

20 20 20 60 

% 
WEIGHTAGE 

33 34 33 100 

 
         END SEMESTER PAPER PATTERN: 
 
         ToWal MaUkV: 60                                                                Ma[imXm Time: 2 hoXUV 
 
         ToWal nXmbeU of TXeVWionV: 4 [all compXlVoU\] of 15 maUkV each  
         1 TXeVWion peU XniW  
         QXeVWionV VeW oXW of  22-23 maUkV [50% inWeUnal choice] 
         SXb-TXeVWionV Zill noW e[ceed 5 maUkV  
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SYLLABUS UNDER AUTONOMY 
CHEMISTRY 

SEMESTER V          COURSE: S.CHE.5.04 
    GENERAL ANALYTICAL AND PHARMACEUTICAL CHEMISTRY 

                                                                                                               [60 LECTURES] 

LEARNING OBJECTIVES 

1. To XndeUVWand VoXUceV of eUUoUV in meaVXUemenW.  
2. To pUomoWe an XndeUVWanding aboXW daWa collecWion, manipXlaWion and inWeUpUeWaWion. 
3. To e[poVe VWXdenWV Wo commonl\ XVed Vampling WechniTXeV.  
4. To XndeUVWand Whe pUincipleV inYolYed in WiWUimeWUic anal\ViV. 
5. To giYe Whe VWXdenWV a knoZledge of non-aTXeoXV WiWUaWion.  
6. To compUehend Whe pUincipleV and inVWUXmenWal WechniTXeV inYolYed in chUomaWogUaph\ and           

VolYenW e[WUacWion. 
7. To moWiYaWe VWXdenWV Wo VolYe nXmeUical pUoblemV. 
8. To familiaUi]e Whe VWXdenWV ZiWh diffeUenW concepWV in phaUmaceXWical chemiVWU\. 
9. To bUidge Whe gap beWZeen academicV and indXVWU\. 
 

UNIT I: TUeaWmenW of Anal\Wical DaWa-I and Sampling                                        (15 L)  

1.1:    TUeaWmenW of Anal\Wical DaWa-I                                                                   (7 L) 

1.1.1:   T\peV of eUUoUV, deWeUminaWe and indeWeUminaWe eUUoUV, minimi]aWion of eUUoUV,  
            conVWanW and pUopoUWionaWe eUUoUV. 

1.1.2:    AccXUac\ and pUeciVion, meaVXUeV of diVpeUVion and cenWUal Wendenc\: mean,  
            median, aYeUage deYiaWion, UelaWiYe aYeUage deYiaWion, VWandaUd deYiaWion,  
            YaUiance, coefficienW of YaUiaWion (NXmeUical pUoblemV e[pecWed). 

1.2:     Sampling                                                                                                       (8 L) 

      1.2.1:   Sampling WechniTXeV, eTXipmenWV XVed in Vampling of gaVeV. 

             1.2.2:   MeWhodV and eTXipmenWV XVed in Vampling of homogeneoXV and heWeUogeneoXV  
                         liTXidV, Vampling of VWaWic and floZing liTXidV. 

             1.2.3:    SampleUV XVed in Vampling of VolidV, impoUWance of paUWicle Vi]e and Vample  
                         Vi]e, meWhod of UedXcWion in Vample Vi]e. CollecWion, pUeVeUYaWion and  
                         diVVolXWion of  Whe Vample.  

1.2.4:  Self SWXd\: TeUmV inYolYed in Vampling, impoUWance and objecWiYeV of Vampling.  

 

Page 20 of 2Ä 

 



ÀPh SemeOPeN SUllabQO fKN CKNe CKQNOeO in ChemiOPNU� SP� XaRieN�O CKllege �AQPKnKmKQO� MQmbai 

 

 

 

 
UNIT II: TiWUimeWUic Anal\ViV                                                                              (15 L) 

2.1:   PUecipiWaWion WiWUaWionV:  AUgenWimeWUic WiWUaWionV, conVWUXcWion of Whe WiWUaWion  
         cXUYeV, deWecWion of end poinW b\ (i) MohU¶V meWhod (ii) VolhaUd¶V meWhod (iii)  
         XVing adVoUpWion indicaWoUV, WheoU\ and applicaWionV.  

2.2:  Comple[omeWUic WiWUaWionV:  GeneUal inWUodXcWion, EDTA WiWUaWionV, adYanWageV  
        and limiWaWionV of EDTA aV Whe WiWUanW, abVolXWe and condiWional foUmaWion  
        conVWanWV of meWal-  EDTA comple[eV, ConVWUXcWion of WiWUaWion cXUYeV, W\peV of  
        EDTA WiWUaWionV, meWhodV of incUeaVing Whe VelecWiYiW\ of EDTA aV a WiWUanW,  
        meWallochUomic indicaWoUV, WheoU\ and applicaWionV.   

2.3:  Redo[ WiWUaWionV:  GeneUal inWUodXcWion, WheoU\ of Uedo[ indicaWoUV, conVWUXcWion  
        of  Whe WiWUaWion cXUYeV in Whe caVe of (i) Fe (II) YV. Ce(IV)  (ii) Fe(II) YV.  
        dichUomaWe. UVe of diphen\l amine and feUUoin aV Uedo[ indicaWoUV. 

2.4:   NonaTXeoXV WiWUaWion: Need foU  non-aTXeoXV WiWUaWion, baVic pUinciple,  
         UeTXiUemenW of  VolYenW, W\peV of VolYenWV, VolYenWV XVed in non-aTXeoXV WiWUaWion  
         and end poinW deWecWion, applicaWionV.  

2.5:   Self SWXd\: Acid ±baVe WiWUaWionV: ConVWUXcWion of WiWUaWion cXUYeV and choice of  
         indicaWoUV  in Whe  WiWUaWion of : (i) VWUong acid and VWUong baVe (ii) VWUong acid and  
         Zeak baVe (iii) Zeak acid and VWUong baVe (iY) Zeak acid and Zeak baVe. 
  
UNIT III:   SepaUaWion TechniTXeV-1                                                                   (15 L)  
 

            3.1: SolYenW e[WUacWion : Role of comple[ing agenWV in VolYenW e[WUacWion, chelaWion,  
                   Ion paiU foUmaWion, VolYaWion, W\peV of VolYenW e[WUacWion : baWch, conWinXoXV 

            3.2: PlanaU chUomaWogUaph\ : PUinciple, WechniTXeV and applicaWionV of PapeU  
                   ChUomaWogUaph\ and Thin la\eU chUomaWogUaph\. 

            3.3:  PUinciple, inVWUXmenWaWion and applicaWionV of GaV ChUomaWogUaph\ and High  
                    PeUfoUmance  LiTXid ChUomaWogUaph\. 

            3.4:  SXpeUcUiWical flXid chUomaWogUaph\: InWUodXcWion, VXpeUcUiWical flXid choice,  
                    WheiU pUopeUWieV, inVWUXmenWaWion and applicaWionV.  
            3.5:   ElecWUo-chUomaWogUaph\ : ElecWUophoUeViV.  

            3.6:  Self SWXd\: InWUodXcWion Wo chUomaWogUaphic WechniTXeV, baVic pUincipleV,  
                    claVVificaWion of ChUomaWogUaphic WechniTXeV . 
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            UNIT IV : InWUodXcWion Wo PhaUmaceXWical ChemiVWU\-1                                    (15 L)  

           4.1: InWUodXcWion Wo phaUmaceXWical chemiVWU\, TQM, concepW of QXaliW\, QXaliW\  
                  ConWUol, QXaliW\ AVVXUance and WheiU inWeU-UelaWion. 

           4.2:  ConcepW of FDA, WheiU Uole and impoUWance, claVVificaWion of dUXgV accoUding Wo  
                  FDA  
                  PhaUmacopoeia:  HiVWoU\, DUXg acW and VchedXleV, componenWV of phaUmacopoeia. 
 
 
          4.3:  Good LaboUaWoU\ PUacWiceV [GLP], ISO VeUieV.  

          4.4:  Good ManXfacWXUing PUacWice [GMP], DUXg Technical AdYiVoU\ BoaUd [DTAB]. 

           REFERENCES 

1. D. A. Skoog, D.M.WeVW, F.J. HolleU,   FXndamanWalV of Anal\Wical ChemiVWU\, 8 Wh ed.  
   Philadelphia, SaXndeUV College PXbliVhing, 1996. 

2. D. A. Skoog, F.J.HolleU, T.A.Nieman, PUincipleV of InVWUXmenWal Anal\ViV, 6Wh ed. Philadelphia,            
SaXndeUV College PXbliVhing, 1996. 

 
3. G.D.ChUiVWian, Anal\Wical ChemiVWU\, 6 Wh ed. John Wile\ &SonV, SingapoUe, 2004. 

 
4. J.G.Dick,  Anal\Wical ChemiVWU\, InWeUnaWional SWXdenW¶V EdiWion, McGUaZ Hill,  

   KogakXVha LimiWed, NeZ Delhi, 1973. 

5. R.A.De\ & D.L.UndeUZood, QXanWiWaWiYe Anal\ViV, 6Wh ed. PUenWice Hall Of India PYW. LWd. NeZ              
Delhi, 1993. 

 
6. M.ValcaUcel,  PUincipleV Of Anal\Wical ChemiVWU\, SpUingeU InWeUnaWional EdiWion, BeUlin, 2000. 

 
7. E.PUichaUd, & V. BaUZick,  QXaliW\ AVVXUance in Anal\Wical ChemiVWU\, Wile\. 

 
8. S. M. KhopkaU, BaVic ConcepWV of Anal\Wical ChemiVWU\, 3Ud ed, NeZ Age InWeUnaWional PXbliVheUV,              

2008. 
 

9. S. M. KhopkaU, Anal\Wical ChemiVWU\ PUoblemV and SolXWionV, NeZ Age InWeUnaWional PXbliVheUV,            
2002. 

 
10. A. I. Vogel, Te[Wbook of QXanWiWaWiYe Chemical Anal\ViV, 6 Wh ed, PeaUVon EdXcaWion, 2002. 

 
11. KolWhoff and ElYing, TUeaWiVe on Anal\Wical ChemiVWU\, PaUW I, Vol 1, InWeUVcience Enc\clopedia,             

1959. 
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12. J. M. MilleU, SepaUaWion meWhodV in Chemical Anal\ViV, John Wile\, 1975. 
 

13. J. A. Dean, Chemical SepaUaWion MeWhodV,1969.  
 

14. R.D. BUaXn, InWUodXcWion Wo InVWUXmenWal meWhodV of Anal\ViV, McGUaZ Hill, 1987.  
 

15. G. R. ChaWZal and S. K. Anand : InVWUXmenWal meWhodV of Chemical Anal\ViV, Himala\a             
PXbliVhing HoXVe. 

 
16. H. H. WillaUd, L. L. MeUUiWW and J. A. Dean ; InVWUXmenWal meWhodV of Anal\ViV, 7Wh ed. CBS                 

PXbliVheUV, 1986.  
 

17. A. H. BeckeWW and J. B. SWenlake: PUacWical PhaUmaceXWical ChemiVWU\, 4Wh ed. PaUW I and II. 
 
 

18. R. J. HamilWon and P.A.SeZell: InWUodXcWion Wo HPLC, 2 nd ediWion. 
19. AVhXWoVh KaU ; PhaUmaceXWical DUXg Anal\ViV. 
20. A. M. Bond , Anal. Chim. AcWa 62, 415 (1972). 
21. F. Eli]abeWh PUichaUd,  QXaliW\ in Whe Anal\Wical ChemiVWU\ LaboUaWoU\.  

         CIA I:  ShoUW anVZeU TXeVWionV                                                                  20 MARKS  
 CIA II: OUal PUeVenWaWion                                                                           20 MARKS 

❖ ASSESSMENT GRID FOR ORAL PRESENTATION 
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TemplaWe Of QXeVWion PapeU 

GENERAL ANALYTICAL AND PHARMACEUTICAL CHEMISTRY:  

                                                                                                  COURSE: S.CHE.5.04 
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OBJECTIVES 

UNIT KNOWLEDGE UNDERSTANDING APPLICATION TOTAL 
MARKS 

I 4-5 5-6 5-6 15 
II 4-5 5-6 5-6 15 
III 4-5 5-6 5-6 15 
IV 4-5 5-6 5-6 15 

TOTAL MARKS 
PER 

OBJECTIVE 
16-20 20-24 20-24 60 

% 
WEIGHTAGE 27-34 34-40 34-40 100 

 

END SEMESTER PAPER PATTERN:  

ToWal MaUkV: 60                                                                  Ma[imXm Time: 2 hoXUV  

ToWal nXmbeU of TXeVWionV: 4 [all compXlVoU\] of 15 maUkV each. 
1 TXeVWion peU XniW.  
QXeVWionV VeW oXW of 22-23 maUkV [50 % inWeUnal choice]  
SXb TXeVWionV Zill noW e[ceed 5 maUkV 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
PRACTICAL CHEMISTRY                                              COURSE: S.CHE.5.PR 
 
LEARNING OBJECTIVES 

1. To leaUn Wo peUfoUm inVWUXmenW baVed e[peUimenWV and non-inVWUXmenWal e[peUimenWV ZiWh 
coUUecW WechniTXeV. 

2. To deYelop VkillV of obVeUYaWion, UecoUding and anal\]ing daWa. 
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3. To leaUn Wo pUeVenW Whe e[peUimenWal ZoUk in a V\VWemaWic manneU.  
 
PHYSICAL CHEMISTRY: COURSE 1  
 
INSTRUMENTAL EXPERIMENTS 
 
A. POTENTIOMETRY 
 
1. To deWeUmine Whe pK a YalXe of a giYen Zeak monobaVic acid (CH 3COOH) b\ e.m.f.              

meaVXUemenWV XVing QXinh\dUone elecWUode.  
 
2. To deWeUmine VolXbiliW\ pUodXcW and VolXbiliW\ of VilYeU chloUide poWenWiomeWUicall\  
      XVing chemical cell. 
 
3. To deWeUmine VolXbiliW\ pUodXcW and VolXbiliW\ of VilYeU chloUide poWenWiomeWUicall\  

             XVing concenWUaWion cell. 
 
4. To deWeUmine elecWUode poWenWial of VaWXUaWed calomel elecWUode aW Uoom WempeUaWXUe and XVing             

WhiV YalXe Wo deWeUmine VWandaUd poWenWial of Ag + _  Ag elecWUode.  
 
5. To deWeUmine Whe amoXnW of Fe (II) and foUmal Uedo[ poWenWial in Whe giYen VolXWion b\                

poWenWiomeWUic WiWUaWion againVW a VWandaUd VolXWion of poWaVViXm dichUomaWe.  
 
B. CONDUCTOMETRY 
 
6. To deWeUmine Whe UelaWiYe VWUengWh of monochloUoaceWic acid and aceWic acid  
      condXcWomeWUicall\.  
 
7. To deWeUmine Whe VWUengWh of a giYen dibaVic acid b\ condXcWomeWUic WiWUaWion.  
 
C. POLARIMETRY 
 
8. To deWeUmine Whe Vpecific UoWaWion of glXcoVe / cane VXgaU. 
 
D. SPECTROPHOTOMETRY 

 
9. To YeUif\ BeeU-LambeUW¶V laZ XVing poWaVViXm dichUomaWe / poWaVViXm peUmanganaWe VolXWion &            

hence deWeUmine iWV molaU abVoUpWiYiW\.  
 
E. pH METRY 
 
10. To deWeUmine Whe acidic and baVic diVVociaWion conVWanWV of an amino acid and iWV              

iVo-elecWUic poinW.  
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INORGANIC CHEMISTRY: COURSE 2  
 
INSTRUMENTAL 
INORGANIC PREPARATIONS 
TITRIMETRIC ANALYSIS 

1. InVWUXmenWal 

             i)  To VWXd\ Whe comple[ foUmaWion beWZeen Fe(III) and Valic\lic acid, find Whe  
                  foUmXla and VWabiliW\ conVWanW of Whe comple[ XVing coloUimeWeU. 

    ii) To deWeUmine Whe VWUengWh of XnknoZn KCl, KBU and KI VolXWionV in a mi[WXUe of  
         all WhUee poWenWiomeWUicall\ Zhen WiWUaWed againVW N /10 AgNO 3 VolXWion. 
 
2. InoUganic PUepaUaWionV  
    i)  TUiV-(eWh\lenediamine)nickel(II)WhioVXlphaWe.  
    ii) BiV-(aceW\laceWonaWo) coppeU(II).  
    iii) BiV-8-h\dUo[\TXinolaWo magneViXm(II). 
    iY) PoWaVViXm WUio[alaWo chUomaWe (III). 
 
3. TiWUimeWUic anal\ViV  
    i)  DeWeUminaWion of meWal conWenW in TUiV(eWh\lenediamine)nickel(II)WhioVXlphaWe.  
    ii) DeWeUminaWion of meWal conWenW in BiV(aceW\laceWonaWo) coppeU(II). 
    iii)DeWeUminaWion of meWal conWenW in BiV-8-h\dUo[\TXinolaWo magneViXm(II). 
    iY)DeWeUminaWion of meWal conWenW and o[alaWe ionV in PoWaVViXm WUio[alaWo  
        chUomaWe (III) 
 
ORGANIC CHEMISTRY: COURSE 3  
 

A. OUganic SepaUaWion 
SepaUaWion of a binaU\ mi[WXUe: T\pe of mi[WXUe, SepaUaWion and IdenWificaWion (micUoVcale) of boWh 
Whe componenWV WhUoXgh V\VWemaWic Vcheme of  idenWificaWion.                    T\pe: Solid + Solid (no 
caUboh\dUaWeV Wo be giYen )                                                                 MaVV of Volid: 3²4 g. 

B. PUepaUaWion of oUganic compoXndV 
PUepaUaWion of oUganic compoXnd aV peU Whe pUocedXUe giYen. MeaVXUing Whe  maVV of  cUXde, 
pXUificaWion of Whe VepaUaWed pUodXcW b\ cU\VWalliVaWion and UecoUding of Whe m.p.  QXanWiW\ of Whe 
UeacWanW Wo be giYen: 1 g. 

       PUepaUaWionV: 
1. 2- NaphWhol  Wo  MeWh\l-2-naphWh\l eWheU  
2. H\dUoTXinone / 2-NaphWhol  Wo  AceWaWe 
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3. PhWhalic anh\dUide  Wo PhWhalimide 
4. GlXcoVe Wo GlXcoVa]one  

 
 

C. GUeen ChemiVWU\: DemonVWUaWion E[peUimenWV 
1. Ben]il-ben]\lic acid UeaUUangemenW. 
2. Pechmann condenVaWion in CoXmaUin V\nWheViV. 

 
    NoWe:  A minimXm of Vi[ mi[WXUeV and foXU pUepaUaWionV VhoXld be coYeUed in Whe  
              SemeVWeU. 
 
 
  ANALYTICAL CHEMISTRY: COURSE 4 
 
  NON-INSTRUMENTAL EXPERIMENTS 

1. EVWimaWion of peUVXlphaWe in Whe giYen Vample b\ Whe meWhod of back WiWUaWion. 
2. DeWeUminaWion of Whe calciXm and magneViXm conWenW of a DolomiWe Vample. 
3. DeWeUminaWion of glXcoVe conWenW in a hone\ Vample b\ WillVWaWWeU¶V meWhod. 
4. DeWeUminaWion of ViWamin C b\ WiWUaWion ZiWh poWaVViXm bUomaWe. 
5. DeWeUminaWion of diVVolYed o[\gen in Whe giYen ZaWeU Vample. 
6. DeWeUminaWion of Iodine YalXe b\ Wij¶V meWhod foU Whe giYen oil Vample. 
7. Thin la\eU chUomaWogUaphic VepaUaWion of oUganic compoXnd. 
8. Chemical O[\gen Demand (COD) of ZaWeU Vample. 
9. DeWeUminaWion of ValiniW\ of Whe giYen ZaWeU Vample. 
10. EVWimaWion of dUXg b\ non-aTXeoXV WiWUaWion. 

 
REFERENCES: 

1.    O.P  Pande\, D. N. Bajpai and S. GiUi, Practical Chemistry , Delhi: S. Chand, 2008. 
  

2.    V. D.AWhaZale and P. MaWhXU, E[peUimenWal Ph\Vical ChemiVWU\: NeZ Age InWeUnaWional. 2008. 
 

3. H. N. PaWel, S.P.TXUakhia, S. S. KelkaU, and S.R. PXni\ani, PoVW GUadXaWe PUacWical ChemiVWU\,               
Himala\a PXbliVhing HoXVe, 2012.  
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❖ CIA AND END SEMESTER PRACTICAL EXAMINATION 
 

CoXUVe 1: Ph\Vical ChemiVWU\ ± InVWUXmenWal E[peUimenW.  
CoXUVe 2: InoUganic ChemiVWU\ ± InVWUXmenWaWion, InoUganic PUepaUaWion and EVWimaWion. 
CoXUVe 3: OUganic ChemiVWU\ ± SepaUaWion and IdenWificaWion of Volid-Volid mi[WXUe. 
CoXUVe 4:  Anal\Wical ChemiVWU\ ± Non-inVWUXmenWal E[peUimenW. 
 
JoXUnal:  5 maUkV peU coXUVe. 
 
CIA:   15 maUkV peU coXUVe.  
DXUaWion :  4 peUiodV Wo be condXcWed dXUing UegXlaU pUacWicalV b\ Whe FacXlW\-in- chaUge.  
One oU moUe pUacWical VkillV Zill be WeVWed in Whe CIA. 
  
End SemeVWeU E[aminaWion : 30 maUkV peU coXUVe. ThiV inclXdeV a 5 maUk YiYa-Yoce baVed on Whe                
WheoU\ behind all Whe e[peUimenWV condXcWed peU coXUVe.  
TheUe Zill be an E[WeUnal E[amineU and an InWeUnal E[amineU UeVponVible foU WZo coXUVeV each.  
DXUaWion : 3ò hUV peU coXUVe.  
BaWch Vi]e: Ma[ 20 VWXdenWV peU baWch foU coXUVeV 2 and 3 and 10 VWXdenWV peU baWch foU coXUVeV 1 and 4                      
(inYolYing inVWUXmenWV). 
 
*********************************************************************************** 
*********************************************************************************** 
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SW. XaYieU¶V CRllege (AXWRnRmRXV) 
MXmbai 

S\llabXV fRU 6 Wh SemeVWeU CRXUVeV  in  
ChemiVWU\ 

(JXne 2016 RnZaUdV) 
 

 
 
ConWenWV: TheoU\ S\llabXV foU CoXUVeV: 
 
S.CHE.6.01 - GENERAL PHYSICAL CHEMISTRY 
 
S.CHE.6.02 - SOLID STATE, SOLUTION AND MEDICINAL CHEMISTRY 
 
S.CHE.6.03 - SPECTROMETRIC IDENTIFICATION AND SYNTHETIC      
CHEMISTRY 
 
S.CHE.6.04 - INSTRUMENTAL METHODS OF ANALYSIS 

 
PUacWical CoXUVe S\llabXV foU S.CHE 6 PR  
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SEMESTER VI  COURSE: S.CHE.6.01 
 
GENERAL PHYSICAL CHEMISTRY                                                         [ 60 LECTURES] 
 
LEARNING OBJECTIVES 
 
 
1. TR encRXUage VWXdenWV WR leaUn, inWegUaWe & anal\]e Whe cRnceSWV UeleYanW WR Ph\Vical             

ChemiVWU\ aW Whe gUadXaWiRn leYel.  
 

2. TR leaUn Whe cRnceSW Rf cRncenWUaWiRn cellV & iWV aSSlicaWiRnV in deWeUminaWiRn Rf             
VeYeUal cRnVWanWV & SaUameWeUV.  

 
3. TR XndeUVWand & aSSUeciaWe Whe XWiliW\ Rf elecWURchemiVWU\ in SURYiding UeneZable           

VRXUceV Rf eneUg\.  
 
4. TR VWXd\ YaUiRXV aVSecWV Rf chemical kineWicV, caWal\ViV, VXUface eTXilibUia & ShaVe            

eTXilibUia.  
 
5. TR leaUn Whe XWiliW\ Rf VeYeUal cRlligaWiYe SURSeUWieV in deWeUminaWiRn Rf mRlecXlaU            

ZeighW Rf VeYeUal VRlXWeV & VWaWe Rf VRlXWeV WhaW aUe diVVRlYed WR fRUm VRlXWiRnV XVing               
Yan¶W HRff facWRU.  

 
 
UNIT I:                                                                                                                                (15 L) 
 
1.1:      ElecWUochemical cellV  
 
1.1.1:  LeZiV cRnceSW Rf AcWiYiW\ and AcWiYiW\ cRefficienW, Mean iRnic acWiYiW\ and mean iRnic 
           acWiYiW\ cRefficienW Ȗ � Rf an elecWURl\We. VaUiaWiRn Rf mean iRnic acWiYiW\ cRefficienW ZiWh 
           cRncenWUaWiRn, e[SUeVViRn fRU acWiYiWieV Rf elecWURl\WeV Rf diffeUenW Yalence W\Se, iRnic  
           VWUengWh Rf a VRlXWiRn, Deb\e-H�ckel limiWing laZ (deUiYaWiRn nRW e[SecWed). 
 
1.1.2:   ClaVVificaWiRn Rf cellV: (i) Chemical cellV ZiWhRXW WUanVfeUence (ii) CRncenWUaWiRn cellV  
            ZiWh and ZiWhRXW WUanVfeUence (deUiYaWiRnV Rf e[SUeVViRn fRU cRncenWUaWiRn cell EMF aUe  
            e[SecWed). OUigin Rf liTXid-liTXid jXncWiRn SRWenWial and iWV eliminaWiRn XVing a ValW  
            bUidge.  
1.1.3:   ASSlicaWiRnV Rf EMF .meaVXUemenWV in Whe deWeUminaWiRn Rf  

i) Mean iRnic acWiYiW\ cRefficienW Rf an elecWURl\We. 
ii) SH Rf a VRlXWiRn XVing TXinh\dURne and glaVV elecWURde.  
iii) SRlXbiliW\ and VRlXbiliW\ SURdXcW Rf VSaUingl\ VRlXble ValWV XVing chemical and           

cRncenWUaWiRn cell.  
iY) IRnic PURdXcW Rf ZaWeU XVing chemical XVing chemical and cRncenWUaWiRn cell.  

 
  
UNIT II:                                                                                                                         (15 L) 
 
2.2:      Applied ElecWUochemiVWU\                                       (8L) 
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2.1.1:    PRlaUi]aWiRn, cRncenWUaWiRn SRlaUi]aWiRn and iWV eliminaWiRn.  
 
2.1.2:    DecRmSRViWiRn SRWenWial, e[SeUimenWal deWeUminaWiRn Rf decRmSRViWiRn SRWenWial, facWRUV  
            affecWing decRmSRViWiRn SRWenWial (naWXUe Rf elecWURl\We, naWXUe Rf elecWURdeV and   
            WemSeUaWXUe), RYeUYRlWage, e[SeUimenWal deWeUminaWiRn Rf RYeU-YRlWage, Tafel¶V WheRU\ 
              and Tafel¶V eTXaWiRn fRU h\dURgen RYeUYRlWage, VimXlWaneRXV deSRViWiRn Rf meWalV. 
2.1.3:    ElecWURSlaWing - RbjecWiYeV and SURceVV. 
 
2.2:      ReneZable EneUg\ SoXUceV                                       (5L) 
  
 2.2.1:    BaWWeUieV ± SecRndaU\ cellV, LiWhiXm IRn Cell.  
 
 2.2.2:    FXel  CellV--ChRice  Rf  fXel  and  R[idanW,  WheUmRd\namic  and  kineWic   aVSecW  Rf  
 

 elecWURchemical eneUg\ WUanVfRUmaWiRn, efficienc\ Rf fXel cellV , BacRn¶V H 2 and O 2  
 fXel cell. 

 
2.2.3:     SRlaU cellV, VRlaU eneUg\, ShRWRYRlWaic effecW, VemicRndXcWRUV aV VRlaU eneUg\ cRnYeUWeUV.  
            SilicRn VRlaU cell.  
 
2.2.4:     BiRmaVV eneUg\ fURm biRmaVV and iWV VRXUceV, cRnYeUViRn Rf biRmaVV inWR eneUg\ b\  
             alcRhRl feUmenWaWiRn and anaeURbic digeVWiRn meWhRd.  
 
2.2.5:     H\dURgen: fXel Rf Whe fXWXUe, SURdXcWiRn Rf h\dURgen b\ diUecW elecWURl\ViV Rf ZaWeU and  
             biRmaVV gaVificaWiRn, adYanWageV Rf h\dURgen aV a XniYeUVal eneUg\ mediXm.  
  
 2.3:       InWUodXcWion Wo Vome maWeUialV of Whe fXWXUe                                                 (3 L) 
 
 2.3.1:    LiTXid CU\VWalV: ClaVVificaWiRn, MRlecXlaU RUdeUing, idenWificaWiRn, SRl\meUic liTXid  
              cU\VWalV, aSSlicaWiRn Rf liTXid cU\VWalV ± LC diVSla\V and WheUmRgUaSh\.  
 2.3.2:    OUganic LighW EmiWWing DiRdeV.  
 
  
UNIT  III:                                                                                                                       (15 L) 
 
3.1:       ColloidV                                                                                                                (6 L)  
 
3.1.1:    InWURdXcWiRn WR cRllRidal VWaWe Rf maWWeU. 
3.1.2:    OUigin Rf chaUge Rn cRllRidal SaUWicleV. CRnceSW Rf elecWUical dRXble la\eU, ]eWa  SRWenWial,  
              HelmhRlW] and SWeUn mRde, ElecWURkineWic ShenRmena: 
              (i)   ElecWURShRUeViV  
              (ii)  ElecWUR-RVmRViV  
              (iii) SWUeaming SRWenWial  
              (iY)  SedimenWaWiRn SRWenWial 
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3.1.3:      CRllRidal elecWURl\WeV.  
3.1.4:     DRnnan MembUane ETXilibUiXm. 

3.1.5:     SXUfacWanWV, micelle fRUmaWiRn, aSSlicaWiRnV Rf VXUfacWanWV in deWeUgenWV, fRRd indXVWU\ in  
              SeVWicide fRUmXlaWiRnV.  
 
 
3.2:        SXUface ChemiVWU\ and CaWal\ViV                                                                          (9 L) 
 
3.2.1:     AdVRUSWiRn Ph\Vical and Chemical AdVRUSWiRn, W\SeV Rf adVRUSWiRn iVRWheUmV,  
              LangmXiU¶V adVRUSWiRn iVRWheUm, (PRVWXlaWeV and deUiYaWiRn e[SecWed). B.E.T. eTXaWiRn  
              fRU mXlWila\eU adVRUSWiRn, (deUiYaWiRn nRW e[SecWed, Vignificance Rf Whe WeUmV inYRlYed in  
              Whe eTXaWiRn iV e[SecWed.), deWeUminaWiRn Rf VXUface aUea Rf an adVRUbenW XVing B.E.T.  
              eTXaWiRn. 
3.2.2:      CaWal\ViV: HRmRgeneRXV and heWeURgeneRXV caWal\ViV, caWal\Wic acWiYiW\ and VelecWiYiW\,  
              SURmRWeUV, inhibiWRUV, caWal\VW SRiVRning and  deacWiYaWiRn, TON and TOF (inWURdXcWiRn  
                 Rnl\). 
 3.2.3:     Acid-BaVe caWal\ViV, mechaniVm and kineWicV Rf acid-baVe caWal\]ed UeacWiRnV, effecW Rf SH Rn  
                acid-baVe caWal\]ed UeacWiRnV. MechanicV and kineWicV Rf en]\me caWal\]ed UeacWiRn (MichaeliV- 
                MenWen eTXaWiRn).  
 
3.2.4:     KineWicV Rf VXUface UeacWiRnV, heWeURgeneRXV caWal\ViV:  

i)  UnimRlecXlaU VXUface UeacWiRnV 
ii)  BimRlecXlaU VXUface UeacWiRn (UeleYanW UaWe e[SUeVViRnV e[SecWed)  

 
 
UNIT  IV:                                                                                                                       (15 L) 
 
 4.1:       Chemical KineWicV                                                                                               (6 L) 
 

4.1.1:      CRlliViRn WheRU\ Rf UeacWiRn UaWeV. ASSlicaWiRn Rf cRlliViRn WheRU\ WR  
               (i) BimRlecXlaU UeacWiRn  
               (ii) UnimRlecXlaU UeacWiRn (Lindemann WheRU\, deUiYaWiRn e[SecWed). 
               MeUiWV and dUaZbackV Rf cRlliViRn WheRU\. AcWiYaWed cRmSle[ WheRU\ Rf bimRlecXlaU  
               UeacWiRnV, e[SUeVViRn fRU UaWe cRnVWanW Rf bimRlecXlaU UeacWiRn (deUiYaWiRn nRW  
               e[SecWed), cRmSaUiVRn Rf cRlliViRn WheRU\ and acWiYaWed cRmSle[ WheRU\. 
4.1.2:      ClaVVificaWiRn Rf UeacWiRnV aV SlRZ, FaVW and UlWUa-faVW. SWXd\ Rf kineWicV Rf faVW  
                UeacWiRnV  b\ SWRS flRZ meWhRd. 
 
4.2:         ColligaWiYe PUopeUWieV of DilXWe SolXWionV  

(5 L) 
 
 
4.2.1:       DilXWe VRlXWiRn, cRlligaWiYe SURSeUWieV, RaRXlW¶V laZ, UelaWiYe lRZeUing Rf YaSRXU  
                SUeVVXUe.  
 
 
4.2.2:       EleYaWiRn in bRiling SRinW Rf a VRlXWiRn, WheUmRd\namic deUiYaWiRn UelaWing eleYaWiRn  
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                in Whe bRiling SRinW Rf a VRlXWiRn and Whe mRlaU maVV Rf Whe nRn-YRlaWile VRlXWe.  
 
4.2.3:        DeSUeVViRn in fUee]ing SRinW Rf a VRlXWiRn, WheUmRd\namic deUiYaWiRn UelaWing Whe  
                 deSUeVViRn in Whe fUee]ing SRinW Rf a VRlXWiRn and Whe mRlaU maVV Rf Whe nRn-YRlaWile  
                 VRlXWe.  
 
 
4.2.4:       AbnRUmal mRlaU maVVeV Rf VRlXWeV and Yan¶W  HRff facWRU (calcXlaWiRn Rf DegUee  Rf  

   AVVRciaWiRn and DegUee Rf DiVVRciaWiRn).  
 

 
4.3:           PhaVe RXle  

(4 L) 
 
4.3.1:          Gibb¶V ShaVe UXle and WeUmV inYRlYed in Whe eTXaWiRn.  
4.3.2:          ASSlicaWiRn Rf ShaVe UXle WR TWO cRmSRnenW V\VWemV, cRndenVed V\VWemV, cRndenVed  
                   ShaVe UXle, eXWecWic V\VWemV (Lead-SilYeU V\VWem), deVilYeUiVaWiRn Rf lead.  
4.3.3:        InWURdXcWiRn WR THREE cRmSRnenW V\VWemV, e[SlanaWiRn Rf Whe ShaVe diagUam fRU WhUee  
                    liTXidV fRUming Rne immiVcible SaiU.  
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TemplaWe of QXeVWion PapeU 
 
 
GENERAL PHYSICAL CHEMISTRY                                               COURSE: S.CHE.6.01 
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OBJECTIVES 

UNIT KNOWLEDGE UNDERSTANDING APPLICATIO
N 

TOTAL 
MARKS 

I 3 6 6 15 
II 3 6 6 15 
III 3 6 6 15 
IV 3 6 6 15 

TOTAL 
MARKS PER 
OBJECTIVE 

12 24 24 60 

% 
WEIGHTAGE 

20 40 40 100 

 
 

END SEMESTER PAPER PATTERN:  
ToWal MaUkV: 60                                                                  Ma[imXm Time: 2 hoXUV  

ToWal nXmbeU of qXeVWionV: 4 [all compXlVoU\] of 15 maUkV each. 
1 qXeVWion peU XniW.  
QXeVWionV VeW oXW of 22-23 maUkV [50 % inWeUnal choice]  
SXb qXeVWionV Zill noW e[ceed 5 maUkV 

********************************************************************************* 
 

 

 

 
 

SYLLABUS UNDER AUTONOMY  
CHEMISTRY 

 
SEMESTER VI                COURSE: S.CHE.6.02 
 
SOLID STATE, SOLUTION AND MEDICINAL CHEMISTRY [60 LECTURES]  
 
LEARNING OBJECTIVES 
 
1. TR encRXUage VWXdenWV WR anal\]e and inWegUaWe cRnceSWV UeleYanW WR gUadXaWe leYel  
     InRUganic ChemiVWU\. 

2. TR XndeUVWand VWUXcWXUe Rf cU\VWalline VRlidV and defecWV WhaW e[iVW. 

3. TR e[SRVe VWXdenWV WR cRnceSWV in SXSeUcRndXcWiYiW\. 

4. TR VWXd\ aTXeRXV and nRn-aTXeRXV VRlYenWV. 

5. TR inWURdXce VWXdenWV WR aSSlicaWiRnV in Medicinal ChemiVWU\ and NanRmaWeUialV. 
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UNIT I: Solid SWaWe ChemiVWU\ (15 L)
  

1.1:     SWUXcWXUeV of SolidV               (10L)  

1.1.1: ImSRUWance Rf VRlid VWaWe chemiVWU\. 

1.1.2: CU\VWalV: Vi]e and VhaSe Rf cU\VWalV, inWeUfacial angleV in cU\VWalV, V\mmeWU\ and elemenWV Rf              
V\mmeWU\ in cU\VWalV. 

1.1.3:   DeVignaWiRn Rf SlaneV in cU\VWalV: MilleU indiceV. 

1.1.4:   ClaVVificaWiRn Rf VRlidV Rn Whe baViV Rf bRnding. 

1.1.5:   E[SlanaWiRn Rf WeUmV Yi]. cU\VWal laWWice, laWWice SRinWV, XniW cellV and laWWice cRnVWanWV. 

1.1.6: ClRVeVW Sacking Rf Uigid VSheUeV (hcS, ccS) Sacking denViW\ in VimSle cXbic, bcc, fcc and hcS                 
laWWiceV (nXmeUical SURblemV e[SecWed). 

1.1.7:   SWUXcWXUeV Rf meWallic VRlidV. 

1.1.8: TeWUahedUal and RcWahedUal inWeUVWiWial YRidV in ccS laWWice, WeWUahedUal hRleV, limiWing UadiXV             
UaWiRV fRU diffeUenW cRRUdinaWiRn nXmbeUV and WheiU Vignificance, calcXlaWiRn Rf iRnic Uadii and             
limiWing UadiXV UaWiR fRU cR-RUdinaWiRn nXmbeU 4. 

1.1.9:   SWUXcWXUeV Rf VRdiXm chlRUide, ceViXm chlRUide and flXRUiWe. 

1.1.10: SWUXcWXUe Rf ]inc chlRUide and failXUe Rf UadiXV UaWiR UXle (diUecWiRnal bRnding), VWUXcWXUe Rf               
ZXUW]iWe. 

1.1.11: DefecWV in cU\VWal VWUXcWXUeV; effecWV Rf SchRWWk\ and FUenkel defecWV. 

1.2:     SXpeUcondXcWiYiW\                (5 L) 

1.2.1:  SXSeUcRndXcWiYiW\, MeiVVneU effecW. 

1.2.2: DiffeUenW VXSeUcRndXcWing maWeUialV Yi]., cRnYenWiRnal VXSeUcRndXcWRUV,RUganic       
VXSeUcRndXcWRUV, alkali meWal fXlleUideV (A 3C60) and high WemSeUaWXUe VXSeUcRndXcWRUV. 

           Self SWXd\: ASSlicaWiRnV Rf VXSeUcRndXcWing maWeUialV. 

 

UNIT II:  OUgan meWallic ChemiVWU\                                                                                  (15 L) 
 
2.1:    OUganomeWallic CompoXndV of TUanViWion ElemenWV 

2.1.1: Sigma bRnded and Si bRnded RUganRmeWallic cRmSRXndV, alkene and alk\ne cRmSle[eV and             
meWal caUbRn\lV.  

2.1.2: OUganRmeWallic cRmSRXndV Rf main gURXS elemenWV: InWURdXcWiRn, geneUal V\nWheWic  meWhRdV: 
i) O[idaWiYe addiWiRn ii) MeWal-MeWal e[change (TUanVmeWallaWiRn) 
iii) CaUbaniRn - Halide e[change (MeWaWheViV) iY) MeWal-H\dURgen e[change  
Y) MeWh\lene inVeUWiRn UeacWiRnV.  
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2.1.3: Chemical UeacWiRnV: i) ReacWiRnV ZiWh R[\gen and halRgenV ii) Alk\laWiRn and aU\laWiRn 
UeacWiRnV iii) ReacWiRnV ZiWh SURWic UeagenWV iY) RediVWUibXWiRn UeacWiRnV Y) CRmSle[ fRUmaWiRn 
UeacWiRnV.  

2.1.4: MeWallRceneV: Ș 5 c\clRSenWadien\l cRmSle[eV, Ș 6 aUene meWal cRmSle[eV. 
          S\nWheViV, VWUXcWXUe and bRnding, UeacWiRnV and aSSlicaWiRnV Rf FeUURcene.  
2.1.5: MeWal ClXVWeUV: į bRnding, bRnding in RheniXm and MRl\bdenXm halide cRmSle[eV.  
2.1.6: TUanViWiRn MeWal OUganRmeWallicV aV CaWal\Wic UeagenWV:  CaWal\ViV ZiWh UefeUence WR 
          i)  H\dURgenaWiRn Rf alkeneV (WilkinVRn caWal\VW) 
          ii) H\dURfRUm\laWiRn UeacWiRn (RRelen caWal\VW)  
          iii) PRl\meUiVaWiRn Rf alkeneV (ZiegleU-NaWWa CaWal\VW). 
  

UNIT III: SolXWion ChemiVWU\                                                                                              (15 L)  
 
3.1:    Acid-baVe ChemiVWU\ in AqXeoXV MediXm  
3.1.1:  AcidiW\ Rf mRnR- and SRl\aWRmic caWiRnV.  
3.1.2:  BaViciW\ Rf mRnR- and SRl\aWRmic aniRnV (LaWimeU eTXaWiRn and SUedRminance diagUamV).  
3.1.3:  MeaVXUe Rf acidiW\ and baViciW\ : cRnceSWV baVed Rn elecWURnegaWiYiW\ and WheUmRd\namic  
          aVSecWV (DUagR-Wa\land eTXaWiRn).  
 
 
3.2:    ChemiVWU\ in Non-aqXeoXV VolYenWV  
3.2.1:  ClaVVificaWiRn Rf VRlYenWV and imSRUWance Rf nRn-aTXeRXV VRlYenWV.  
3.2.2: ChaUacWeUiVWicV Rf VWXd\ Rf liTXid ammRnia, diniWURgen WeWUaR[ide and aceWic acid aV             

nRn-aTXeRXV             VRlYenWV ZiWh UeVSecW WR i) acid - baVe UeacWiRnV ii) UedR[ UeacWiRnV. 
 

UNIT IV: InoUganic Medicinal ChemiVWU\ And NanomaWeUialV                                       (15L) 

4.1:     NanomaWeUialV        (5 L) 

4.1.1:  InWURdXcWiRn and ImSRUWance Rf nanRmaWeUialV. 

4.1.2: PURSeUWieV (CRmSaUiVRn beWZeen bXlk and nanRmaWeUialV): i) OSWical SURSeUWieV  

ii) ElecWUical cRndXcWiYiW\ iii) MelWing SRinWV and iY) Mechanical SURSeUWieV. 

4.1.3: FRUmV Rf nanRmaWeUialV: nanRfilmV, nanRla\eUV, nanRWXbeV, nanRZiUeV and nanRSaUWicleV. 

4.1.4:  MeWhRdV Rf SUeSaUaWiRn.  

4.2:     BioligandV in biocooUdinaWion chemiVWU\                                                         (10L) 

4.2.1:  BiRlRgical fXncWiRnV Rf biRmeWalV and URle Rf meWal iRnV in baVic biRlRgical UeacWiRnV.  
4.2.2:  DeSendence Rf biRlRgical gURZWh Rn Whe cRncenWUaWiRn Rf eVVenWial and WR[ic meWalV.  
4.2.3:  RRle Rf WUanViWiRn meWalV in biRlRgical V\VWemV (Fe 2+/ Fe3+, Zn 2+). 
4.2.4:  RadiRiVRWRSeV in medicine.  
4.2.5: GaVWURinWeVWinal agenWV Yi]. i) anWacidV (alXminiXm h\dUR[ide, milk Rf magneVia, VRdiXm            

bicaUbRnaWe and  ii) caWhaUWicV (magneViXm VXlShaWe and VRdiXm ShRVShaWe).  
4.2.6: TRSical agenWV Yi]. (i) SURWecWiYeV and adVRUbenWV (Walc, calamine) (ii) anWimicURbial agenWV 
         (SRWaVViXm SeUmanganaWe, WincWXUe iRdine, bRUic acid) and aVWUingenWV (alXm).  
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TemplaWe of QXeVWion PapeU 

 

SOLID STATE, SOLUTION AND MEDICINAL CHEMISTRY    COURSE : S.CHE.6.02  
 

OBJECTIVES 
 

UNIT KNOWLEDGE UNDERSTANDING APPLICATIO
N 

TOTAL 
MARKS 

I 6 6 3 15 
II 6 6 3 15 
III 6 6 3 15 
IV 6 6 3 15 

TOTAL 
MARKS PER 
OBJECTIVE 

 
24 

 
24 

 
12 

 
60 

% 
WEIGHTAGE 

40 40 20 100 

 

 
END SEMESTER PAPER PATTERN :  
 
ToWal MaUkV: 60 Ma[imXm Time: 2 hoXUV  
 
ToWal nXmbeU of qXeVWionV: 4 [all compXlVoU\] of 15 maUkV each. 
1 qXeVWion peU XniW. 
QXeVWionV VeW oXW of 25 maUkV [50% inWeUnal choice]. 
SXb qXeVWionV Zill noW e[ceed 5 maUkV. 

********************************************************************************* 
 

 

 

 

 

 

 
SYLLABUS UNDER AUTONOMY 

CHEMISTRY 
 

SEMESTER VI                                                                                   COURSE: S.CHE. 6.03 

SPECTROMETRIC IDENTIFICATION AND SYNTHETIC                [60 LECTURES] 

                                                                                                                                                    Page 12 Rf 26 

 



6Wh SemeVWeU S\llabXV fRU CRUe And ASSlied CRmSRnenW CRXUVeV in ChemiVWU\, SW. XaYieU¶V CRllege ±AXWRnRmRXV, MXmbai 

CHEMISTRY  

LEARNING OBJECTIVES  

1. TR enable VWXdenWV WR aSSl\ WheiU knRZledge Rf VSecWURVcRS\ in Whe deWeUminaWiRn Rf Whe  
      VWUXcWXUe Rf VimSle RUganic mRlecXleV. 
2. TR VWXd\ mechaniVmV inYRlYed in VRme name UeacWiRnV and mRlecXlaU UeaUUangemenWV. 
3. TR giYe Whe VWXdenWV a knRZledge Rf VRme UeagenWV and caWal\VWV in RUganic V\nWheVeV and an 

inWURdXcWiRn WR Whe cRnceSW Rf UeWURV\nWheViV. 
4. TR giYe Whe VWXdenWV an RYeUYieZ Rf SRl\meUV. 

 
UNIT  I: SpecWUoVcop\                                                                                                      (15 L) 

1.1 : InWUodXcWion: ElecWURmagneWic VSecWUXm, XniWV Rf ZaYelengWh and fUeTXenc\. 
 
1.2 : UV-ViVible SpecWUoVcop\: BaVic WheRU\, VRlYenWV, naWXUe Rf UV-VIS VSecWUXm, cRnceSW  

 Rf  chURmRShRUe, aX[RchURme, baWhRchURmic VhifW, h\SVRchURmic VhifW, h\SeUchURmic  
 effecW and h\SRchURmic effecW. ChURmRShRUe-chURmRShRUe and chURmRShRUe-  
 aX[RchURme inWeUacWiRnV.  

 
1.3 : IR SpecWUoVcop\: BaVic WheRU\, naWXUe Rf IR VSecWUXm, VelecWiRn UXle, fingeUSUinW UegiRn.  
 
1.4 :PMR SpecWUoVcop\: BaVic WheRU\ Rf NMR, naWXUe Rf PMR VSecWUXm, chemical VhifW (į XniW),              

VWandaUd fRU PMR and VRlYenWV XVed. FacWRUV affecWing chemical VhifW: ( a) indXcWiYe effecW ( b )              
aniVRWURSic effecW (ZiWh UefeUence WR C=C, CŁC, C=O and ben]ene Uing). SSin-  
VSin cRXSling and cRXSling cRnVWanW. PURWRn e[change ± ASSlicaWiRn Rf deXWeUiXm           
e[change. ASSlicaWiRn Rf PMR in VWUXcWXUe deWeUminaWiRn. 

 
1.5 :SpecWUal chaUacWeUiVWicV Rf Whe fRllRZing claVVeV Rf RUganic cRmSRXndV ZiWh UeVSecW WR             

UV-VIS, IR, PMR (bURad UegiRnV chaUacWeUiVWic Rf diffeUenW gURXSV): 
 

( a) alkaneV ( b ) alkeneV and SRl\eneV ( c) alk\neV ( d ) halRalkaneV ( e) alcRhRlV ( f ) caUbRn\l              
cRmSRXndV ( g) eWheUV ( h ) caUbR[\lic acidV ( i) eVWeUV ( j ) amineV ( k ) amideV ( l) ben]ene and               
mRnRVXbVWiWXWed ben]eneV. 

 
1.6 :MaVV SpecWUomeWU\: BaVic WheRU\, naWXUe Rf maVV VSecWUXm, geneUal UXleV Rf fUagmenWaWiRn.            

ImSRUWance Rf: mRlecXlaU iRn Seak, iVRWRSic SeakV, baVe Seak, NiWURgen UXle. IllXVWUaWiYe            
fUagmenWaWiRn Rf alkaneV and aliShaWic caUbRn\l cRmSRXndV, MclaffeUW\ UeaUUangemenW.  

 
1.7 :PUoblemV on VWUXcWXUe elXcidaWion Rf VimSle RUganic cRmSRXndV XVing indiYidXal RU a            

cRmbinaWiRn Rf VSecWUa menWiRned abRYe. (inde[ Rf h\dURgen deficienc\ VhRXld be Whe fiUVW             
VWeS in VRlYing Whe SURblemV).  
 

 
 
 
 
 
U NIT II: Name ReacWionV and MolecXlaU ReaUUangemenWV                                            ( 15 L) 
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2.1: MechaniVm Rf Whe fRllRZing UeacWiRnV ZiWh e[amSleV and V\nWheWic aSSlicaWiRnV: 

( a)  ClaiVen  CRndenVaWiRn     ( b )  Michael  ReacWiRn     ( c)  OSSenaXeU  O[idaWiRn  
(d)  SWRbbe CRndenVaWiRn  ( e) WRlff-KiVhneU RedXcWiRn (f)  McMXUU\ ReacWiRn 

 
2.2: MechaniVm  of  UeaUUangemenWV  ZiWh  e[amSleV  and  VWeUeRchemiVWU\  ZheUeYeU  
       aSSlicable:  
 

(a) PinacRl-PinacRlRne (b) WRlff (c) Beckmann (d) HRfmann (e) Bae\eU-VilligeU         
O[idaWiRn.  

 
UNIT III : S\nWheWic ChemiVWU\ ( 15 L) 
 
3.1:     ReWUo S\nWheWic Anal\ViV                                                                                        ( 8 L) 
3.1.1:  InWUodXcWion:  DefiniWiRnV:    (i)    DiVcRnnecWiRn    (ii)  FXncWiRnal  GURXS  
           InWeUcRnYeUViRn (iii)  ReagenWV   (iY)  S\nWhRn   (Y)  S\nWheWic eTXiYalenW     (Yi)  TaUgeW  
           MRlecXle 
3.1.2:   InWURdXcWiRn WR diVcRnnecWiRnV ZiWh UeVSecW WR VRme VimSle mRlecXleV.  
3.1.3: One GURXS DiVcRnnecWiRnV: DiVcRnnecWiRn in mRlecXleV Rf alcRhRlV, RlefinV, keWRneV.  
 
3.2:    CaWal\VWV and ReagenWV                                                                                               ( 7 L) 
 

   SWXd\ Rf Whe fRllRZing caWal\VWV and UeagenWV ZiWh UeVSecW WR fXncWiRnal gURXS  
   WUanVfRUmaWiRnV and VelecWiYiW\ (nR mechaniVm). 

 
3.2.1: CaWal\VWV: CaWal\VWV fRU h\dURgenaWiRn: Rane\ Ni, PW and PWO 2: C=C, CN, NO 2,  
         aURmaWic Uing; Pd/C: C=C, COCl  CHO (RRVenmXnd). 
3.2.2: ReagenWV : ( a) LiAlH 4  and Red-Al: UedXcWiRn Rf CO, COOR, CN, NO 2 
 

( b ) NaBH 4: UedXcWiRn Rf CO ( c) DibRUane: RlefinV WR alcRhRlV WhURXgh h\dURbRUaWiRn,             
UedXcWiRn Rf COOH ( d ) SeO2: h\dUR[\laWiRn Rf all\lic and ben]\lic SRViWiRnV, R[idaWiRn            
Rf CH 2 alSha WR CO WR CO ( e) m CPBA and H 2O 2/ NaOH fRU eSR[idaWiRn Rf enRneV (f)                 
PeUiRdic acid R[idaWiRn ( g) NBS: all\lic and ben]\lic bURminaWiRn and bURminaWiRn Rf            
SRViWiRn alSha WR CO 

3.2.3:OUganomeWallic ChemiVWU\ : (a) OUganoliWhiXm compoXndV: PUeSaUaWiRn XVing  
         alk\l/aU\l halideV. ReacWiRnV ZiWh  cRmSRXndV cRnWaining acidic h\dURgen, alk\l halideV,  
         caUbRn\l cRmSRXndV, c\anideV and CO 2. LiWhiXm dialk\l cXpUaWeV: PUeSaUaWiRn and  
         UeacWiRnV ZiWh aliphaWic/ aUomaWic/  Yin\lic halideV. (b) OUgano]inc compoXndV:  
        PUeSaUaWiRn and aSSlicaWiRn in SimmRnV-SmiWh UeacWiRn ZiWh mechaniVm.  
 
UNIT IV  

                                (15 
L) 

  
4.1:    Pol\meUV  
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4.1.1: InWUodXcWion: GeneUal idea Rf mRnRmeUV, SRl\meUV and SRl\meUi]aWiRn. naWXUal and  
          V\nWheWic SRl\meUV. HRmRSRl\meUV and CRSRl\meUV. ClaVVificaWiRn Rf SRl\meUV.  
          CRSRl\meUV ± alWeUnaWing, blRck, UandRm and gUafW.  
4.1.2: MechaniVm Rf fUee Uadical, caWiRnic and aniRnic addiWiRn SRl\meUiVaWiRn.  
 
4.1.3: SWeUeochemiVWU\ of pol\meUV: TacWiciW\, URle Rf ZiegleU±NaWWa caWal\VW (cRRUdinaWiRn  
           SRl\meUi]aWiRn) in diUecWing Whe WacWiciW\ in SRl\SURS\lene (nR mechaniVm).  
 
4.1.4: ElaVWomeUV: NaWXUal and V\nWheWic UXbbeUV. Diene SRl\meUi]aWiRn: 1,2-and 1,4-addiWiRn  
          ( cis  and Wrans) SRl\meUi]aWiRn Rf iVRSUene. 1,3-BXWadiene- VW\Uene cRSRl\meU.  
 
 
4.1.5: PUepaUaWion and XVeV of pol\meUV:  

( a) AddiWiRn SRl\meUV: ( i) SRl\eWh\lene  ( ii)   SRl\SURS\lene  ( iii) PVC 
 

    ( iY ) SRl\VW\Uene ( Y) SRl\acU\lRniWUile ( Yi) SRl\Yin\lalcRhRl  
    ( Yii) SRl\(WeWUaflXRUReWhel\ene) 

(b) CRndenVaWiRn SRl\meUV: ( i) SRl\eVWeUV ( ii) SRl\amideV ( N\lRn-6,  
             N\lRn-66) ( iii) SRl\XUeWhanV  ( iY )  ShenRl-fRUmaldeh\de UeVin (Y) XUea-  
             fRUmaldeh\de UeVin ( Yi) eSR[\ UeVin ( Yii) SRl\caUbRnaWeV (Yiii) VaUan 
            (i[) SAN  ([) ABS 

4.1.6:   AddiWiYeV Wo pol\meUV:  PlaVWici]eUV, VWabili]eUV and filleUV. 

4.1.7:   Rec\clable pol\meUV: BiRdegUadable SRl\meUV and WheiU XVeV. BiRmedical XVeV Rf  
            SRl\meUV. 
 
        (SWXdenWV aUe e[SecWed WR idenWif\ mRnRmeUV in a giYen SRl\meU and dUaZ Whe VWUXcWXUe Rf a 

SRl\meU fURm a giYen VeW Rf mRnRmeUV). 
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CIA I: ShoUW anVZeU qXeVWionV                                                                              20 MARKS 
CIA II: PUoblem VolYing baVed on SpecWUoVcop\ and ReWUoV\nWheViV               20 MARKS 
 
 

TemplaWe Of QXeVWion PapeU 

SPECTROMETRIC IDENTIFICATION AND SYNTHETIC CHEMISTRY  

                                                                                                                 COURSE: S.CHE.6.03 

OBJECTIVES 

                                                                                                                                                    Page 16 Rf 26 

 



6Wh SemeVWeU S\llabXV fRU CRUe And ASSlied CRmSRnenW CRXUVeV in ChemiVWU\, SW. XaYieU¶V CRllege ±AXWRnRmRXV, MXmbai 

UNIT KNOWLEDGE UNDERSTANDING APPLICATIO
N 

TOTAL 
MARKS 

I 5-6 5-6 4-5 15 
II 5-6 5-6 4-5 15 
III 5-6 5-6 4-5 15 
IV 5-6 5-6 4-5 15 

TOTAL MARKS 
PER 

OBJECTIVE 
20-24 20-24 16-20 60 

% 
WEIGHTAGE 34-40 34-40 27-34 100 

 

END SEMESTER PAPER PATTERN:  
ToWal MaUkV: 60                                                                  Ma[imXm Time: 2 hoXUV  

ToWal nXmbeU of qXeVWionV: 4 [all compXlVoU\] of 15 maUkV each. 
1 qXeVWion peU XniW.  
QXeVWionV VeW oXW of 22-23 maUkV [50 % inWeUnal choice]  
SXb qXeVWionV Zill noW e[ceed 5 maUkV. 

********************************************************************************* 
 

 
SYLLABUS UNDER AUTONOMY 

CHEMISTRY 
SEMESTER VI     COURSE: S.CHE.6.04 
 
INSTRUMENTAL METHODS OF ANALYSIS                                        [ 60 LECTURES] 
 
LEARNING OBJECTIVES 

 
1.  TR e[SRVe VWXdenWV WR YaUiRXV inVWUXmenWal WechniTXeV inYRlYing VRShiVWicaWed inVWUXmenWV  
    cRmmRnl\ XVed in indXVWU\.  
 
2.  TR XndeUVWand Whe SUinciSleV, WheRU\, inVWUXmenWaWiRn and aSSlicaWiRnV Rf inVWUXmenWal 
     meWhRdV.  
 
3.  TR mRWiYaWe VWXdenWV WR VRlYe nXmeUical SURblemV. 
4.  TR familiaUi]e VWXdenWV ZiWh cRnceSW Rf limiW WeVWV, biRaYailabiliW\ and biReTXiYalence VWXdieV. 
5.  TR inWURdXce VWXdenWV WR diVVRlXWiRn and diVinWegUaWiRn WechniTXeV. 
6.  TR bXild Rn baVic cRnceSWV Rf  XnceUWainW\ in a meaVXUemenW and XndeUVWand Whe diffeUence  
     beWZeen XnceUWainW\ and eUURUV. 
7.  TR acTXiUe knRZledge abRXW meWhRd deYelRSmenW and YalidaWiRn.  

 
UNIT I: OpWical MeWhodV                                                                                                      [ 15 L] 
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1.1 :    UV-ViVible SpecWUophoWomeWU\:  InVWUXmenWaWiRn Rf dRXble beam  VSecWURShRWRmeWeU and  
           WheiU cRmSaUiVRn ZiWh Vingle beam. 

1.2:    AWomic SpecWUoVcop\:  Flame phoWomeWU\ : flame aWRmi]eU, W\SeV Rf bXUneUV,  
           mRnRchURmaWRUV and deWecWRUV. AWomic abVoUpWion VpecWUoVcop\: flame and  
           elecWURWheUmal aWRmi]eU, hRllRZ caWhRde lamS, cRnVWUXcWiRn and ZRUking Rf inVWUXmenWV.  
           QXanWiWaWiYe aSSlicaWiRnV Rf aWRmic abVRUSWiRn VSecWURVcRS\ and flame ShRWRmeWU\.  
           CalibUaWiRn cXUYe meWhRd, VWandaUd addiWiRn meWhRd and inWeUnal VWandaUd meWhRd. 
1.3:    MolecXlaU FlXoUeVcence SpecWUoVcop\:  InWURdXcWiRn WR Whe WeUmV- flXRUeVcence and  
          ShRVShRUeVcence, inVWUXmenWaWiRn Rf flXRUimeWeU and aSSlicaWiRnV.  

1.4:    InfUaUed SpecWUoVcop\ : SRXUceV, VamSle handling and deWecWRUV. 

1.5:    TXUbidimeWU\ and NephelomeWU\: ScaWWeUing Rf lighW, effecW Rf cRncenWUaWiRn, SaUWicle  
           Vi]e and ZaYelengWh Rn lighW VcaWWeUing, inVWUXmenWaWiRn and aSSlicaWiRnV . 
1.6:    Self SWXd\: InVWUXmenWaWiRn Rf Vingle beam  VSecWURShRWRmeWeU. 
 
UNIT II:  ElecWUoanal\Wical MeWhodV                                                                                    [ 15 L] 
 
2.1:   Ion SelecWiYe ElecWUodeV: ClaVVificaWiRn Rf  iRn VelecWiYe elecWURdeV, cRnVWUXcWiRn and  
         ZRUking Rf FlXRUide iRn VelecWiYe elecWURde. 

2.2:   D.C. PolaUogUaph\: PRlaUi]able and nRnSRlaUi]able elecWURdeV, baVic SUinciSleV Rf  
 
          SRlaURgUaSh\, SRlaURgUaShic cell, UeVidXal cXUUenW, diffXViRn cXUUenW, limiWing cXUUenW,  
          dURSSing meUcXU\ elecWURde, VXSSRUWing elecWURl\We, half ZaYe SRWenWial. IlkRYic eTXaWiRn  
          [nR deUiYaWiRn e[SecWed], R[\gen inWeUfeUence and iWV UemRYal, SRlaURgUaShic ma[ima and  
          ma[ima VXSSUeVVRUV, TXaliWaWiYe and TXanWiWaWiYe anal\ViV, calibUaWiRn cXUYe and VWandaUd  
          addiWiRn meWhRd, aSSlicaWiRnV ^NXmeUical SURblemV e[SecWed]. 
2.3:   AmpeUomeWUic TiWUaWionV: BaVic SUinciSleV, URWaWing SlaWinXm elecWURde, naWXUe Rf Whe  
         WiWUaWiRn cXUYeV, aSSlicaWiRnV, adYanWageV and limiWaWiRnV. 

2.4:   Self SWXd\: InWURdXcWiRn WR ISE, SURSeUWieV Rf membUane, cRmSRnenWV Rf ISE, glaVV  
          elecWURde. 
 

UNIT III:  SepaUaWion TechniqXeV-2 and MiVcellaneoXV MeWhodV                                     [15 L] 
 
3.1:    Ion e[change chUomaWogUaph\: T\SeV Rf iRn e[changeUV, mechaniVm Rf iRn e[change,  
          VelecWiYiW\ cRefficienWV and VeSaUaWiRn facWRUV, iRn e[change caSaciW\ and iWV deWeUminaWiRn,  
          facWRUV affecWing Whe VeSaUaWiRn Rf iRnV, aSSlicaWiRnV. 

3.2:    Si]e e[clXVion chUomaWogUaph\ : PUinciSle and aSSlicaWiRnV. 

3.3:    HPTLC:  InVWUXmenWaWiRn, aSSlicaWiRnV. 

3.4:    NeXWUon AcWiYaWion Anal\ViV: TheRU\, WechniTXe and aSSlicaWiRnV. 

3.5:    TheUmal meWhodV: ClaVVificaWiRn Rf WheUmal meWhRdV TGA and DTA: BaVic SUinciSleV,  
           inVWUXmenWaWiRn, facWRUV affecWing Whe TG cXUYe and aSSlicaWiRnV.  

3.6:    MaVV SpecWUomeWU\:  BaVic SUinciSle and inWURdXcWiRn Rf cRmSRnenWV Rnl\. 
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UNIT IV: TUeaWmenW of Anal\Wical DaWa- 2 and InWUodXcWion Wo PhaUma ChemiVWU\-2  [15 L] 

PaUW I: TUeaWmenW of anal\Wical daWa- 2                                                                                [8 L] 

4.1.1:    DiVWUibXWiRn Rf UandRm eUURUV, GaXVVian cXUYe, VWXdenW¶V W, cRnfidence limiWV and  
             cRnfidence inWeUYal,  
4.1.2:    CUiWeUia fRU UejecWiRn Rf UeVXlW: 2.5 d UXle, 4.0 d UXle, Q WeVW, WeVWing fRU Vignificance, nXll  
              h\SRWheViV, F WeVW. 
4.1.3:    GUaShical UeSUeVenWaWiRn Rf daWa: MeWhRd Rf aYeUageV, leaVW VTXaUeV meWhRd.  
4.1.4:    BaVic cRnceSW Rf XnceUWainW\ in a meaVXUemenW (Rnl\ inWURdXcWiRn), diffeUence beWZeen  
              XnceUWainW\ and eUURUV. 
             [NXmeUical SURblemV e[SecWed] 

PaUW II: InWUodXcWion Wo PhaUma ChemiVWU\- 2                                                                     [7 L] 

4.2.1:     ImSXUiWieV in ShaUmaceXWical SUeSaUaWiRn, VRXUce Rf imSXUiWieV, SeUmiVVible imSXUiWieV. 

4.2.2:     DefiniWion of LimiW WeVWV, limiW WeVWV fRU chlRUide, VXlShaWe, iURn, lead and aUVenic. 

4.2.3:     InWURdXcWRU\ cRnceSW Rf biRaYailabiliW\ and biReTXiYalence. 

4.2.4:     InWURdXcWiRn WR diVVRlXWiRn and diVinWegUaWiRn WeVWV.  

4.2.5:    Self-VWXd\: Anal\Wical meWhRd YalidaWiRn. 

 

          REFERENCES 

1. D. A. Skoog, D.M.WeVW and F.J. HolleU,  FXndamanWalV Rf Anal\Wical ChemiVWU\, 8Wh ed.  
  PhiladelShia, SaXndeUV CRllege PXbliVhing, 1996. 
 

2. D. A. Skoog, F.J.HolleU and T.A.Nieman, PUinciSleV Rf InVWUXmenWal Anal\ViV, 6Whed. PhiladelShia,            
SaXndeUV CRllege PXbliVhing, 1996. 

 
3. G.D.ChUiVWian, Anal\Wical ChemiVWU\, 6Wh ed. JRhn Wile\ and SRnV SingaSRUe, 2004. 

 

4. H. H. WillaUd, L. L. MeUUiWW, JU J. A. Dean and F. A. SeWWle,  InVWUXmenWal meWhRdV Rf  
     Anal\ViV, 6Whed and 7 Wh ed CBS (1986). 
 
5. M.ValcaUcel, PUinciSleV Rf Anal\Wical ChemiVWU\, SSUingeU InWeUnaWiRnal EdiWiRn, BeUlin, 2000. 

 
6. S. M. KhopkaU, BaVic CRnceSWV Rf Anal\Wical ChemiVWU\, 3Ud ed, NeZ Age InWeUnaWiRnal PXbliVheUV, 2008. 
7. A. I. Vogel, Te[WbRRk Rf QXanWiWaWiYe Chemical Anal\ViV, 6Wh ed, PeaUVRn EdXcaWiRn, 2002. 

 
8. O SamXelVon , IRn e[change VeSaUaWiRn in anal\Wical chemiVWU\, 2nd ed, JRhn Wile\, 1963. 
 
9. H.F WalWon HoZden, HXWchenVon and RoVVing , IRn e[change chURmaWRgUaSh\, 1976. 
 
10. J. M. MilleU, SeSaUaWiRn meWhRdV in Chemical Anal\ViV, JRhn Wile\ 1975. 
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12. R.D. BUaXn, InWURdXcWiRn WR InVWUXmenWal meWhRdV Rf Anal\ViV, McGUaZ Hill, 1987.  
 
13.  G. R. ChaWZal and S. K. Anand , InVWUXmenWal meWhRdV Rf chemical anal\ViV, Himala\a  
       PXbliVhing HRXVe. 
 
14. A. H. BeckeWW and J. B. SWenlake, PUacWical PhaUmaceXWical ChemiVWU\, 4Wh ed. PaUW I and II. 
 
15. P. J. HaineV, TheUmal meWhRdV Rf Anal\ViV, Blackie Academic & PURfeVViRnal, LRndRn (1995). 
 
16. W. W. WendlandW, TheUmal Anal\ViV, 3Ud ed JRhn Wile\, N.Y. (1986). 
 
17. AVhXWoVh KaU ,PhaUmaceXWical DUXg Anal\ViV. 
 
18. A. M. Bond , Anal. Chim. AcWa., 62, 415 (1972). 
19. F. Eli]abeWh PUichaUd, QXaliW\ in Whe Anal\Wical ChemiVWU\ LabRUaWRU\.  

       CIA I:  ShoUW anVZeU qXeVWionV                                                                              20 MARKS  
CIA II: InVWUXmenWaWion, inclXding VchemaWic diagUamV of inVWUXmenWV          20 MARKS 

 

 

 

 

TemplaWe Of QXeVWion PapeU 

INSTRUMENTAL METHODS OF ANALYSIS                                  COURSE: S.CHE.6.04 

OBJECTIVES 

UNIT KNOWLEDGE UNDERSTANDING APPLICATIO
N 

TOTAL 
MARKS 

I 5-6 5-6 4-5 15 
II 5-6 5-6 4-5 15 
III 5-6 5-6 4-5 15 
IV 5-6 5-6 4-5 15 

TOTAL MARKS 
PER 

OBJECTIVE 
20-24 20-24 16-20 60 

% 
WEIGHTAGE 34-40 34-40 27-34 100 

 

END SEMESTER PAPER PATTERN:  
ToWal MaUkV: 60                                                                  Ma[imXm Time: 2 hoXUV  

ToWal nXmbeU of qXeVWionV: 4 [all compXlVoU\] of 15 maUkV each. 
1 qXeVWion peU XniW.  
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QXeVWionV VeW oXW of 22-23 maUkV [50 % inWeUnal choice]  
SXb qXeVWionV Zill noW e[ceed 5 maUkV 

********************************************************************************* 
 
 
 

 

 

 

 

 

 

 

 

PRACTICAL CHEMISTRY                                                                 COURSE: S.CHE.6.PR 

LEARNING OBJECTIVES 

1. To leaUn Wo peUfoUm inVWUXmenW baVed e[peUimenWV and non-inVWUXmenWal e[peUimenWV ZiWh 
coUUecW WechniqXeV. 

2. To deYelop VkillV of obVeUYaWion, UecoUding and anal\]ing daWa. 
3. To leaUn Wo pUeVenW Whe e[peUimenWal ZoUk in a V\VWemaWic manneU.  

 
PHYSICAL CHEMISTRY: COURSE 1 
 
NON-INSTRUMENTAL EXPERIMENTS 
 
CHEMICAL KINETICS 
 
1. TR deWeUmine Whe eneUg\ Rf acWiYaWiRn Rf acid caWal\Ved h\dURl\ViV Rf meWh\l aceWaWe. 

2. TR VWXd\ Whe effecW Rf iRnic VWUengWh (KCl) Rn Whe UeacWiRn beWZeen K 2S 2O 8 and KI.  
 
3. TR VWXd\ Whe SaSRnificaWiRn Rf eWh\l aceWaWe ZiWh VRdiXm h\dUR[ide aW eTXal            

cRncenWUaWiRnV Rf eVWeU and alkali.  
 
PARTITION COEFFICIENT  
4
. 

TR deWeUmine Whe SaUWiWiRn cR-efficienW Rf I 2 beWZeen CCl4 
and 

H 2O. 

5
. 

TR deWeUmine Whe eTXilibUiXm cRnVWanW fRU Whe UeacWiRn KI + 
I 2 

= KI3  b\ SaUWiWiRn 
meWhRd. 

 
ADSORPTION EXPERIMENT 
 
6. TR VWXd\ Whe adVRUSWiRn Rf aceWic acid / R[alic acid Rn chaUcRal. 

                                                                                                                                                    Page 21 Rf 26 

 



6Wh SemeVWeU S\llabXV fRU CRUe And ASSlied CRmSRnenW CRXUVeV in ChemiVWU\, SW. XaYieU¶V CRllege ±AXWRnRmRXV, MXmbai 

 
PHASE RULE 
 
7. TR deWeUmine Whe ShaVe diagUam fRU Whe V\VWem ZaWeU, chlRURfRUm, aceWic acid aW URRm              

WemSeUaWXUe.  
 
SOLUBILITY MEASUREMENT 
 
8. TR deWeUmine Whe VRlXbiliW\ SURdXcW Rf calciXm h\dUR[ide aW URRm WemSeUaWXUe. 
 
VISCOSITY 
 
9 . TR deWeUmine Whe mRlecXlaU ZeighW Rf SRl\Yin\l alcRhRl b\ YiVcRViW\ meaVXUemenWV.  
10. TR deWeUmine Whe Vi]e (UadiXV) Rf a gl\ceURl mRlecXle b\ YiVcRViW\. 
***************************************************************************** 
 

 

INORGANIC CHEMISTRY: COURSE 2 

GRAVIMETRIC ANALYSIS 

INORGANIC PREPARATIONS 
TITRIMETRIC ANALYSIS 

1. GUaYimeWUic Anal\ViV  
 

1) EVWimaWiRn Rf BaUiXm aV BaUiXm ChURmaWe in Whe SUeVence Rf IURn.  
2) EVWimaWiRn Rf Nickel aV Nickel dimeWh\l gl\R[ime in Whe SUeVence Rf CRSSeU.  

2. InoUganic PUepaUaWionV  

1) Nickel dimeWh\l gl\R[ime.  
2) CRSSeU chlRUide dimeWh\l VXlfR[ide. 
3) PRWaVViXm diR[alaWRcXSUaWe (II) deh\dUaWe 

3. TiWUimeWUic Anal\ViV 

1) EVWimaWiRn Rf CRbalW b\ EDTA meWhRd XVing X\lenRl OUange.  
2) Anal\ViV Rf WalcXm SRZdeU fRU magneViXm cRnWenW.  
3) Anal\ViV Rf calciXm WableW. 
4) EVWimaWiRn Rf AlXminXm XVing EDTA.  

***************************************************************************** 

ORGANIC CHEMISTRY: COURSE 3 
 
ORGANIC SEPARATION 

ORGANIC PREPARATION  
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1. OUganic SepaUaWion 

       SepaUaWion of a binaU\ mi[WXUe: T\Se Rf mi[WXUe, VeSaUaWiRn and idenWificaWiRn  
      ( micUoVcale )  Rf bRWh cRmSRnenWV WhURXgh V\VWemaWic Vcheme Rf idenWificaWiRn. 

      T\SeV: VRlaWile LiTXid + SRlid, VRlaWile LiTXid + NRn-YRlaWile LiTXid  
 
       LiTXid: VRlaWile a 6-8mL, NRn-YRlaWile a 4-6 mL 
 
 
 
 
2. OUganic PUepaUaWion  

      PUeSaUaWiRn Rf RUganic cRmSRXndV aV SeU Whe SURcedXUe giYen. MeaVXUing Whe maVV Rf  
      cUXde, SXUificaWiRn Rf Whe VeSaUaWed SURdXcW b\ cU\VWalli]aWiRn and UecRUding Rf Whe m.S.  
      QXanWiW\ Rf UeacWanW WR be giYen 1-2 g. 

1) S-BURmRaceWanilide WR S-bURmRaniline.  
2) Anilne WR 2,4,6 ± WUibURmRaniline. 
3) AddXcW Rf anWhUacene and maleic anh\dUide.  
4) PhWhalic anh\dUide WR anWhUanilic acid ( 2 VWeS SUeSaUaWiRn). 

 
NoWe: A minimXm 6 mi[WXUeV and 3 SUeSaUaWiRnV VhRXld be cRYeUed in Whe VemeVWeU. 
 
***************************************************************************** 

ANALYTICAL CHEMISTRY: COURSE 4 
 
INSTRUMENTAL EXPERIMENTS 

 
 
1.   DeWeUminaWiRn Rf amRXnW Rf Fe (III) SUeVenW in Whe giYen VRlXWiRn b\ EDTA WiWUaWiRn 
     cRlRUimeWUicall\. 

2.   DeWeUminaWiRn Rf Whe amRXnW Rf flXRUide in Whe giYen VRlXWiRn cRlRUimeWUicall\.  

3.   DeWeUminaWiRn Rf SRWaVViXm cRnWenW Rf a cRmmeUcial ValW VamSle b\ flame ShRWRmeWU\ XVing 
     CalibUaWiRn CXUYe MeWhRd. 

4.   EVWimaWiRn Rf VRdiXm in Whe giYen VRlXWiRn b\ flame ShRWRmeWU\ XVing SWandaUd AddiWiRn  
     MeWhRd. 

5.   EVWimaWiRn Rf ViWamin C cRnWenW Rf a WableW b\ XVing SH meWeU. 

 

6.   TR deWeUmine SeUcenWage cRmSRViWiRn Rf a mi[WXUe Rf Zeak acid and VWURng acid b\ 
     cRndXcWRmeWUic WiWUaWiRn. 

7.   DeWeUminaWiRn Rf Whe amRXnW Rf iURn SUeVenW in Whe giYen YiWamin WableW cRlRUimeWUicall\. 

8.   DeWeUminaWiRn Rf HCl and H 2SO 4 in a mi[WXUe b\ WiWUaWiRn ZiWh NaOH and BaCl 2. 
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9.   DeWeUminaWiRn Rf GlXcRVe b\ FRlin-WX meWhRd cRlRUimeWUicall\. 

10.  NeShelRmeWUic deWeUminaWiRn Rf VXlShaWe. 
 
 
 
 
 
 
REFERENCES 

 
1. O.P.Panda\,  D. N. Bajpai and S. GiUi, PUacWical ChemiVWU\, Delhi: S. Chand, 2008. 
2. V.D.AWhaZale and P. MaWhXU, E[SeUimenWal Ph\Vical ChemiVWU\: NeZ Age InWeUnaWiRnal 2008. 

3. H.N.PaWel, S.P. TXUakhia, S.S. KelkaU and S.R.PXni\ani, PRVW GUadXaWe PUacWical ChemiVWU\,           
Himala\a PXbliVhing HRXVe.  

4. H.N.PaWel, S.P. TXUakhia, S.S. KelkaU, S.R.PXni\ani, K.P,Jain and S. B. DhaUap , CRllege             
PUacWical ChemiVWU\,  Himala\a PXbliVhing HRXVe. 
 

********************************************************************************** 
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CIA AND END SEMESTER PRACTICAL EXAMINATION 

CoXUVe 1: Ph\Vical ChemiVWU\ ± Non-inVWUXmenWal E[peUimenWV. 

CoXUVe 2: InoUganic ChemiVWU\- GUaYimeWUic Anal\ViV, InoUganic PUepaUaWionV, TiWUimeWUic  
                                                     Anal\ViV. 

CoXUVe 3: OUganic ChemiVWU\ -   OUganic SepaUaWion, OUganic PUepaUaWion.  
CoXUVe 4: Anal\Wical ChemiVWU\ ±InVWUXmenWal E[peUimenWV. 

 

JoXUnal: 5 MaUkV peU coXUVe 

CIA: 15 MaUkV peU coXUVe  

DXUaWion: 4 peUiodV Wo be condXcWed dXUing UegXlaU pUacWicalV b\ Whe FacXlW\-in-chaUge. 

One oU moUe pUacWical VkillV Zill be WeVWed in Whe CIA. 

 

End SemeVWeU E[aminaWion: 30 maUkV peU coXUVe. ThiV inclXdeV a 5 maUk YiYa-Yoce baVed on               
Whe WheoU\ behind all Whe e[peUimenWV condXcWed peU coXUVe. 

TheUe Zill be an E[WeUnal E[amineU and an InWeUnal E[amineU UeVponVible foU WZo coXUVeV              
each. 

DXUaWion: 3ò hoXUV  peU coXUVe. 

BaWch Vi]e: Ma[ 20 VWXdenWV peU baWch foU coXUVeV 2 and 3 and 10 VWXdenWV peU baWch foU                  
coXUVeV 1 and 4 (inYolYing inVWUXmenWV). 

 

**********************************************************************************
************************************************************** 
 

 

 

 

 

 

 

                                                                                                                                                    Page 25 Rf 26 

 



6Wh SemeVWeU S\llabXV fRU CRUe And ASSlied CRmSRnenW CRXUVeV in ChemiVWU\, SW. XaYieU¶V CRllege ±AXWRnRmRXV, MXmbai 

 

                                                                                                                                                    Page 26 Rf 26 

 



 

 
INTRODUCTION TO NEUROSCIENCE                                CRXUVH NR.: S.CHE.5AC 
FOUR CREDIT COURSE                                                            TRWDO LHFWXUHV  60 

 

 
LHDUQLQJ OEMHFWLYHV: 
This course presents current topics in the broad field of neuroscience and is geared to upper 
leYel undergraduate students.  The course focuses mostl\ on mammalian and human brains and 
resembles in content some of Zhat is taught to most medical students.  Topics coYered include 
historical foundations of neuroscience, s\naptic and neurotransmitter s\stems, sensor\ and 
motor s\stems, neurocellular anatom\, motiYation, mental illness, and cognitiYe neuroscience 
topics.  In addition to the lectures in class students Zill be proYided Zith material for a Stud\ 
Pack. 

 
UNIT I                                                                                                                       15 LHFWXUHVV 
1.1 CHQWUDO NHUYRXV S\VWHP 
1.1.1 Course content, e[pectations and e[aminations; Basic Organi]ation of the CNS 
1.1.2 Autonomic NerYous S\stems 
1.1.3 Diffuse Modular S\stems 
1.1.4 Neurons and Glia; Neuronal Membrane 
1.1.5 Action Potential 

 
 
 
1.2 CNS DUXJV 
1.2.1Classification based on pharmacological actions 
1.2.2 An[iol\tics: Barbiturates (Phenobarbitone), Ben]odia]epines (Alpra]olam) 
1.2.3 AnticonYulsants and Antiepileptics :  O[a]olidinediones (Trimethadione), 

H\dantoins  (Phen\toin) 
1.2.4 Antischi]ophrenics: Phenothia]ines (Chlorproma]ine) 
1.2.5 Antidepressants: Imipramine , Fluo[etine 

 
 
 
UNIT II                                                                                                                      15 LHFWXUHV 

 
2.1 WRUNLQJ RI WKH CNS 
2.1.1 S\naptic Transmission: Chemical and Electrical 
2.1.2 Neurotransmitter S\stems 
2.1.3 Chemical Control of the Brain 
2.1.4 Neurocortical actiYation during decision making; Free Zill? 
2.1.5 Addictions 

 
2.2 CRJQLWLRQ 
2.2.1 Phantom S\ndrome and Pain 
2.2.2 MotiYation 
2.2.3 Consciousness 
2.2.4 Perception and Attention 

 
 
  

 



 

UNIT III                                                                                                                    15 LHFWXUHV 
 3.1 SHQVRU\ V\VWHPV DQG PURFHVVHV 
   3.1.1 Visual S\stem 
   3.1.2 Auditor\ S\stem 
   3.1.3 Somato Sensor\ S\stem 
   3.1.4 Emotions and Mood 
 
3.2 MRWRU S\VWHPV 
  3.2.1 Spinal Control of MoYement 
  3.2.2 Alpha Motor Neutrons 
  3.2.3 Gamma Motor Neurons 
  3.2.4 Cortical Control of MoYement 
  3.2.5 Planning of MoYement b\ the Cerebral Corte[ 
 
UNIT IV                                                                                                                    15 LHFWXUHV 
4.1 MHPRU\ S\VWHPV 
 4.1.1 Memor\ S\stems 
 4.1.2 HoZ Ze learn and Stud\ 
 4.1.3 Sleep Patterns 
 4.1.4 Stress and De-stress 

 
 4.2 NHXUR-GLVHDVHV DQG EYHU\GD\ LLIH 
 4.2.1 Neuro diseases of Aging 
 4.2.2 Brain fitness to dela\ aging 
 4.2.3 Genes or EnYironment? 
 4.2.4 Brain ZaYes and Meditation 
 4.2.5 Se[ and the Brain 

 
 
 
RHIHUHQFH BRRN :  Mark F. Bear, Barr\ W. Connors, Michael A. Paradiso, InWrodXcWion  Wo 
NeXroscience 
 
E[DPLQDWLRQV : We folloZ the Bloomberg S\stem of testing knoZledge, understanding and 
application in equal proportion. 
 
CIA I : 20 Marks Ma[imum- Consists of questions Zhich are multiple choice, matching, 
true/false, short ansZer, labeling brain structures. 
 
CIA II : 20 Marks Ma[imum- Group Research  Assignment + Class Assignments 
 

EQG SHPHVWHU PDSHU PDWWHUQ : 
Total marks: 60 Marks Ma[imum. Time: 2 hours Total no. 
of questions: 10 (out of 12) of 6 marks each Questions ma\ 
be set out of 9 marks [50 % internal choice] 
 
*************************************************************************** 

 
 

 

 



 

 

 
NHXURVFLHQFH PUDFWLFDO      CRXUVH S.CHE.5.AC.PR. 
 
SEMESTER V 
 
LHDUQLQJ OXWFRPHV 
The e[periments for this Practical Course are made up of a set of demonstrations of classic 
and contemporar\ e[periments and concepts from the neurosciences. These e[periments Zill           
alloZ the students to e[perience at first hand a Yariet\ of important e[perimental studies,              
Zhich Zill help them understand the design of the stud\, the data, and the significance of the                 
research. Besides the content material that students Zill assimilate it is e[pected that the              
practical Zork Zill deYelop in them a keen sense of research methodolog\ as Zell as incite                
them to do further reading in the area. It is m\ hope that, though not a requirement, some of the                    
more interested students Zould also go on to design other similar e[periments, thus giYing              
them a real entr\ into the Zorld of cognition and neuroscience. 

 
MHWKRGRORJ\ 
The students are e[pected to read the background theor\. After listening to the instructions 
the\ Zill perform the e[periment, note doZn the data, and then proceed to anal\]e the data.                
Results, entered in the proper format haYe to be initialed b\ the facult\ member superYising               
the e[periment. 

 
ATTENTION 
E[pt 1: Attentional Blink 
E[pt 2: Change Detection 

 
PERCEPTION 
E[pt 3: Apparent Motion 
E[pt 4: Garner Interference 

 
NEUROCOGNITION 
E[pt 5: Brain As\mmetr\ 
E[pt 6: Blind Spot 

 
SENSOR< MEMOR< 
E[pt 7: Metacontrast Masking 
E[pt 8: Modalit\ Effect 

 
SHORT-TERM MEMOR< 
E[pt 9: BroZn-Peterson 
E[pt 10: Position Error 

 
WORKING MEMOR< 
E[pt 11: IrreleYant Speech Effect 
E[pt 12: Memor\ Span 

 
 



 

 
 
 
 
E[DPLQDWLRQ: There Zill be 13  marks for class participation, 12 marks for successful 
completion of the assignment at the end of each e[periment  and one end  semester research 
paper of 25 marks Zhich Zill also include a presentation.  
 
RHIHUHQFH: Francis, Greg, Ian Neath, Daniel VanHorn, Coglab , WadsZorth, 2008. 
 
*************************************************************************** 
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SEMESTER  6 

DRUGS AND  COLOUR  CHEMISTRY            CoXUVe No: S.CHE.6.AC 
FOUR  CREDIT COURSE           [60  LecWXUeV] 
 

LeaUning  ObjecWiYeV: 

1) To  familiari]e  stXdents  Zith the mode of  action  of  drXgs. 
2) To  Xnderstand  the Xses  and  the side effects  of  certain  drXgs  for  YarioXs  diseases. 
3) To  stXd\ the s\nthesis  of  different  drXgs 
4) To  stXd\ the nomenclatXre  and  characteristics  of  d\es. 
5) To  stXd\ the concept of  coloXr  and  its  relation  to  chemical  strXctXre. 
6) To familiari]e the stXdents Zith the t\pes of fibres, application of d\es and hoZ the d\es                

are attached  to  them. 
7) To  familiari]e  the stXdents  Zith the s\nthesis  of  some representatiYe  d\es.  
8) To create an aZareness of the cXrrent concern aboXt the to[icit\ of d\es and their effect                

on ecolog\. 
 

UNIT I   (15  LecWXUeV) 

1.1   GeneUal InWUodXcWion  Wo  dUXgV.     ( 7 LecWXUeV) 

1.1.1:  Definition  of  drXg,  reqXirement  of  an  ideal drXg,  classification  of  drXgs  (based  on  
         TherapeXtic  action) 
 
1.1.2:  NomenclatXre  of  drXgs, generic name,  brand  name,  s\stematic name. 
 
1.1.3:  Definition  of  the folloZing  medicinal  terms: Pharmacon,  Pharmacophore,  ProdrXg,  
         Half-life efficienc\,  LectXresD 50, ED 50, TherapeXtic  inde[. 
 
1.1.4:  Brief  idea of  the folloZing  terms: receptors,  drXg-receptor  interaction,  drXg  potenc\,  
          BioaYailabilit\,  drXg  to[icit\,  drXg  addiction,  spXrioXs  drXgs, misbranded  drXgs,  
         AdXlterated  drXgs, Pharmacopoeia. 
 
1.2     RoXWeV  of  dUXg adminiVWUaWion  and  doVage foUmV :                                           ( 3 LecWXUe) 
 
1.2.1:  Oral and  parenteral  roXtes  Zith adYantages  and  disadYantages. 
 
1.2.2:  FormXlations,  different dosage forms  (emphasis  on sXstained  release formXlations.) 
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 1.3    S\nWheViV  of  folloZing   dUXgV .                                                                           ( 5 LecWXUeV) 

         Paracetamol,    Aceclofenac,  SalbXtamol,  Ciproflo[acin,  Metronida]ole,  Mebenda]ole, 
         EthambXtol  , 5-FlXoroXracil,  Atenolol,  Dapsone and  Trimethadione. 
 

UNIT II              (15  LecWXUeV)  

2.1 PhaUmacod\namic agenWV                                                                                      (9  LecWXUeV) 
          A  brief  introdXction  of  the pharmacod\namic  agents  and  stXd\ of  their  chemical  class,  
         Chemical  strXctXre,  therapeXtic  Xses  and  side effects. 
 
2.1.1:  Analgesics  (Narcotics  and  non-narcotics)   and   Antip\retics:  Classification  of  
           analgesics:  narcotics  and  non narcotics.  Morphine(  phenanthrene  alkaloids),  Tramadol,  
          Aspirin(salic\lates)  , Paracetamol  (p-amino  phenol) 
 
2.1.2:  Anti-inflammator\  drXgs: Mechanism of  inflammation  and  YarioXs  inflammator\  
          conditions: Prednisolone,   Betamethasone  (steroids),  Aceclofenac  (ar\l acetic  acid),  
          Mefenamic  acid  (N-ar\l anthranilic  acid.) 
 
2.1.3:  DrXgs  for  respirator\  s\stem: General idea of  E[pectorant,  MXcol\te,  
          Bronchodilators,  Decongestants  and  AntitXssiYes.  Bromhe[ine (phen\l meth\l amines), 
          SalbXtamol,  PseXdoephedrine (phen\l eth\l amines),  O[\meta]oline  (imida]olines), 
          Codeine phosphate (opiates) 
 
2.1.4:   DUXg metabolism:  IntrodXction,  absorption,  distribXtion,  biotransformation,  e[cretion,  
             different t\pes  of  chemical  transformation  of  drXg   Zith specific e[amples  . 
 
2.2 ChemoWheUapeXWic agenWV (6 LecWXUeV)      

A brief introdXction of the chemotherapeXtic agents and stXd\ of their chemical class,             
chemical  strXctXre,  therapeXtic   Xses  and  side effects. 

 
2.2.1: Antibiotics: Definition, characteristics and properties: Amo[icillin, Clo[acillin (ȕ-lactam         

antibiotic), Cephale[in (cephalosporins), Do[\c\cline (tetrac\clines), Ciproflo[acin      
(qXinolone) 

 
2.2.2: AntitXbercXlar and antileprotic drXgs: StXd\ of tXbercXlosis ± t\pes, s\mptoms, and            

diagnosis  of  tXbercXlosis. 
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T\pes of lepros\: General idea of antibiotics Xsed in their treatment: PAS              
(aminosalic\lates), Isonia]id (h\dra]ides), P\ra]inamide (p\ra]ine), (+) EthambXtol       
(aliphatic diamines), Ethionamide (thioamides), Dapsone(sXlfonamides),     
Clofa]imine(phena]ines)  .Combination  therap\  to  be discXssed.: 
 
i)    Rifampicin  + EthambXtol  +P\ra]inamide. 
ii)   Rifampicin  + Isonia]id  + P\ra]inamide. 
iii)  Rifampicin  + Clofa]imine  + Ethionamide. 

 
 

UniW III:                           (15  LecWXUeV) 

3.1 :   InWUodXcWion  Wo  d\eVWXff chemiVWU\    ( 3 LecWXUeV)  
  
3.1.1 :  Definition  of  d\es,  properties  (coloXr   and  fastness). 
 
3.1.2 :  Important milestones  in  the deYelopment  of  s\nthetic d\es. 
 
3.1.3 :  NomenclatXre  of  commercial  d\es  Zith at least  one e[ample.  

   SXffi[es  ± G, O, R, B, 6B, L,  S; coloXr  inde[  and  coloXr  inde[  nXmber. 
 
3.2 :   ClaVVificaWion  of  d\eV  baVed  on  conVWiWXWion                                        (3  LecWXUeV)   

   (E[amples  as  mentioned  beloZ  Zith strXctXres) 
 
I    :  Nitro  d\es  ± Naphthol YelloZ  S 
II    :  Nitroso d\es  ± Gambine Y 
III :  A]o d\es  ±  

a) Monoa]o  d\es  ± Orange IV 
b) Disa]o d\es  ± Congo Red 
c) Trisa]o  d\es  ± Direct Deep Black 

IV :  Diphen\lmethane  d\es  ± AXramine O  
V :  Triphen\lmethane  d\es  ±  

   a)    Diamines  ± Malachite  Green  
   b)    Triamines  ± Cr\stal Violet 
   c)     Phenols  ± Phenolphthalein 

VI :  Heteroc\clic  d\es  ±  
a) Xanthenes  ± Eosine 
b) A]ines  ± Safranine T 
c) Thia]ines  ± Meth\lene BlXe 

VII : AnthraqXinone d\es  -  Ali]arin,  Ali]arin  C\anine Green  G, Indanthrone 
VIII : Indigoid  d\es  -  Indigo 
IX  : Phthaloc\anines  -  Monastral Fast BlXe BS  
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3.3 :   ClaVVificaWion  of  d\eV  baVed  on  applicaWion    (6  LecWXUeV) 
Definition,  fastness  properties  and  applicabilit\  on sXbstrates,  e[amples  Zith 
strXctXres. 

a) Acid d\es  ± Orange II,  Ali]arin  C\anine Green  G. 
b) Basic d\es  ± Cr\stal Violet,  Bismark  BroZn. 
c) Direct Cotton  D\es  ± Chr\sophenine G. 
d) A]oic d\es  ± Dia]o components: Fast Red  B Base,  Fast BlXe B Base; CoXpling 

components: Naphthol AS, Naphthol AS-G. 
e) Mordant d\es  ± Eriochrome  Black  T,  Ali]arin. 
f) Vat d\es  ± Indigo,  Indanthrene.  
g) Disperse d\es±Celliton  Scarlet B, Disperse YelloZ  6G  

3.4 :   ColoXU and  chemical conVWiWXWion  of  d\eV                                                   (3  LecWXUeV)
  

3.4.1 Absorption of  Yisible light,  coloXr  of  ZaYelength  absorbed  and  complementar\  
coloXr,  chromogen,  chromophore,  aX[ochrome,  bathochromic  and  h\psochromic  
shifts. 

 

3.4.2 : Relation  of  coloXr  to  resonance in  the folloZing  classes  of  d\es  : A]o, 
Triphen\lmethane,  AnthraqXinone. 

 
UniW IV:  
(15LecWXUeV) 
 

4.1 : OUganic PigmenWV    (2  LecWXUeV) 
General idea,  difference  betZeen  d\es  and  pigments.  Important characteristics  of 
organic pigments,  toners  and  lakes.  Classification  of  organic pigments  Zith sXitable 
e[amples,  i.e.  ionic pigments  (lakes  of  acid  and  basic d\es),  nonionic pigments  (a]o, 
indigoids,  anthraqXinone),  Xses  of  pigments. 

 

4.2 : S\nWheViV  of  Vpecific d\eV  and  WheiU XVeV     (7  LecWXUeV) 
i)   Orange IV  from sXlphanilic acid 
ii)   Bismark  BroZn from m-phen\lenediamine 
iii)   Malachite  Green  b\ Xsing ben]aldeh\de  and  N,N-dimeth\laniline 
iY)   Meth\lene BlXe b\ Xsing 4-amino-N,N  dimeth\laniline  and  N,N  dimeth\laniline 
Y)   Congo Red  from nitroben]ene  
Yi)   Eriochrome  Black  T from ȕ ± naphthol 
Yii)   Ali]arin  from anthraqXinone 
Yiii)   Indigo  from aniline 
i[)   Indanthrene from anthraqXinone 
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[)   Disperse YelloZ  6G  from ben]anthrone 
 
4.3 : T\peV  of  fibUeV  and  claVVeV  of  d\eV  applicable Wo  iW                            (2  LecWXUeV)   

IntrodXction  to  the folloZing  t\pes  of  fibres  Zith strXctXres  and  classes  of  d\es  
               applicable  to  these fibres  : Cotton,  Zool, silk,  pol\ester. 
 
4.4 : FoUceV  binding d\eV  Wo  Whe fibUeV:  Ionic forces,  h\drogen  bonds,               ( 2 LecWXUeV) 
              Van der  Waals  forces,  coYalent  linkages.  
 
4.5       :   BaVic opeUaWionV  inYolYed  in  a d\eing pUoceVV                                             (1  LecWXUe) 
               Preparation  of  fibre for  d\eing,  preparation  of  the d\e bath,  application  of  the d\e  
               And finishing   
  
4.6 : Ecolog\  and  Wo[iciW\  of  d\eV                                                                           (1  LecWXUe) 
                Brief  idea of  enYironmental  pollXtion  and  health  effects  dXe to  d\es. 
 

REFERENCES 

1) Pharmacolog\  and  pharmaceXtics  Vol.I  and  II,  Satoskar 
2) Te[tbook  of  organic,  medicinal,  and  pharmaceXtical  chemistr\,  Wilson  and  GisYold 
3) Te[tbook  of  medicinal  chemistr\,  William  O. Fo\e and  DaYid  A. William 
4) Medicinal  chemistr\,   G.  R . ChatZal 
5) Chemistr\  of  s\nthetic d\es,  Vol. I  to  VI, K. Venkataraman 
6) Chemistr\  of  s\nthetic d\es  and  pigments,  H. A. LXbs 
7) ColoXr  Chemistr\,  H. Zollinger 
8) ColoXr  Chemistr\,  R. L.  M. Allen 
9) Unit process,  Groggins 
10) S\nthetic d\es,  M. S. YadaY 
11) Ph\sical Chemistr\  of  d\eing,  Thomas  Vickerstaff 
12) Chemistr\  of  d\es  and  principles  of  d\eing,  V. A. Shenai 
13) Practical  Organic Chemistr\,  A. I.  Vogel 

 
CIA  I    :  ShoUW anVZeU TXeVWionV                        20 MARKS  
 
CIA  II: QXeVWionV  on  V\nWheVeV  of  dUXgV  and  d\eV             20 MARKS 
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TemplaWe of  QXeVWion  PapeU  

DRUGS AND  COLOUR  CHEMISTRY   COURSE: S.CHE.6.AC.01 

OBJECTIVES 

 

UNIT KNOWLEDGE  UNDERSTANDING APPLICATION TOTAL 
MARKS 

I 6 6 3 15 

II 6 6 3 15 

III 6 6 3 15 

IV 6 6 3 15 

TOTAL 
MARKS  PER 
OBJECTIVES 

24 24 12 60 

% 

WEIGHTAGE 

40 40 20 100 

 

End  SemeVWeU PapeU PaWWeUn  : 

ToWal maUkV  :  60       Ma[imXm  Wime :  2 hoXUV 

ToWal no. of  TXeVWionV: 4 [all compXlVoU\]  of  15 maUkV  each 

1 TXeVWion  peU XniW:  

QXeVWionV  VeW oXW of  22 maUkV  [50  % inWeUnal choice] 

SXb  TXeVWionV  Zill noW e[ceed  5 maUkV 

****************************************************************************** 
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S<LLABUS UNDER AUTONOM<Ɖ

CHEMISTR<Ɖ
 

PRACTICAL COURSE IN T.Y.B.Sc.    COURSE: S.CHE.6.AC.01.PR 

I. PREPARATIONS 
1. Aspirin from Salic\lic  acid.  
2. p-Nitroacetanilide  from Acetanilide.  
3. p-Nitroaniline  from p-Nitroacetanilide.  
4. m-Dinitroben]ene  from Nitroben]ene 
5. FlXorescein  from Phthalic Anh\dride  
6. AnthraqXinone from Anthracene  

 
II. ESTIMATIONS 

1. Estimation  of  Iodine in  TinctXre  Iodine 
2. Estimation  of  IbXprofen  
3. Estimation  of  Meth\l Orange/Eriochrome  Black  T/Congo  Red  b\ colorimetr\ 
 

CIA :  ESTIMATION OF DRUG/DYE  15 MARKS  

          JOURNAL    5 MARKS 

END SEMESTER PRACTICAL EXAMINATION                             30 MARKS 

          PREPARATION OF DRUG/DYE 

The pUacWical e[am  Zill be condXcWed  foU 1 VeVVion  of  3 hoXUV  dXUaWion. 

BATCH SIZE FOR: 

REGULAR PRACTICALS 20 STUDENTS  PER IN-CHARGE 

EXAMINATIONS MAXIMUM 20 STUDENTS  PER BATCH 

 

******************************************************************************

****************************************************************************** 
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4th Semester Syllabus for Core Component Course in Chemistry, SW. XaYier¶V College ± 
Autonomous, Mumbai. 

 
SYLLABUS UNDER AUTONOMY 
CHEMISTRY (CROSS FACULTY) 

 
SEMESTER IV                     COURSE: SPC.4.01 
 
CHEMISTRY IN CONTEXT: APPLYING CHEMISTRY TO SOCIETY  
                                                                                                                         [45 LECTURES]  
 
LEARNING OBJECTIVES 
                                                                                                                         
Course Objectives  
 
The goal of µChemiVWU\ in ConWe[W¶ is to establish a relationship of chemical principles with 
significance to social, political, economic, and ethical issues. This introductory chemistry 
course for non-science majors explores the intersection of chemistry with everyday life.   

The course includes topics such as nuclear energy and energy alternatives; health, food and 
nutrition, kitchen chemistry, plastics, chemicals in the environment, synthetics, and 
applications of chemistry to the visual arts.  

¾ This course is intended for non-science students to  

1. Develop an appreciation for the importance of the role of chemistry in everyday life. 

2. Improve their ability to think critically and logically.  

3. Make students more aware of the chemicals found in all aspects of daily life.  

4. Become knowledgeable about the connection between chemistry and pollution, health care,  
energy, nutrition and life, and visual arts. 

5. Apply knowledge of chemistry to improve quality of life.  

 
UNIT I: History And Relevance Of Chemistry                                                         (15 L)  
   
1.1:    Life without Chemistry  
1.1.1: Chemistry matters. 
  
1.2:    Chemistry of Life   
1.2.1: Introduction. 
1.2.2: Chemical basis of life, Periodic table, Elements in the human body, Essential, 
           Non-essential elements, Criteria of essentiality. 
 



1.3:    Food Chemistry  
1.3.1: Food processing-colouring and flavouring agents. 
1.3.2: Food preservation-viscosity builders-bulking agents and artificial sweeteners.  
1.3.3: Food additives and Food colours –permitted and non-permitted. 
 
 
UNIT II: Chemistry In Everyday Life                                                                           (15 L) 
(Applications, Uses And Impact Of Chemistry)                                                          
                                    
2.1:    Pharmaceuticals  
2.1.1: Introduction. 
2.1.2: Contribution of chemistry to human health and historical developments in medicine. 
2.1.3: Classification of drugs and some common drugs used in our daily life. 
 
2.2:    Plastics and Polymers  
2.2.1: Introduction to polymers, types of polymers.  
2.2.2: Plastic in daily use: HDPE, LDPE, PVC, PET, PP. Environmental Hazards of plastics. 
2.2.3: Recycling of plastics International universal recycling codes and symbols for           

identification. 
2.2.4: Biodegradable plastics. Alternatives: Paper news print, writing paper, paper boards,  

cardboards and Natural materials: Wood, cotton, jute, coir. 
 
2.3:    Cosmetics  
2.3.1: Basic concepts-composition and classification of creams-sunscreen and suntan lotions-   

deodorants, talcum powder- dentifiers, lipsticks, oils, face creams, toilet powder, skin 
products, dental cosmetics, hair dyes, shaving cream, shampoo.  

 
2.4:    Soaps and detergents  
2.2.1: Soaps - Basic chemical compositions of soaps, Surface active agents, builders,  

additives, fillers and fragrance, toilet soap, bathing bars, washing soaps. Bio-
degradability.  

 2.4.2: Detergents– Introduction, Detergent action, Significance of acidity and                 
alkalinity.  

2.4.3:   Common detergent  chemicals. Environmental hazards. 

 
UNIT III:  Impact Of Chemistry In Other Fields                                              (15 L)  
 
3.1:    The Chemistry & Art Connection  

3.1.1: The earliest use of colour 
3.1.2: Use of colour to decorate the body and surroundings.  
3.1.3: Relationship between light and colour  



3.1.4: Electromagnetic Spectrum, Cause of colour in objects, Properties of Light. The Nature  
and     Behavior of Light, Mixing Colors: Light vs. Pigments  

3.1.5: Colorants: Pigments and Dyes.  
3.1.6: Chemistry of art conservation and restoration, Fakes and Forgeries in art. 
 
3.2:    The Chemistry and Sports connection 
3.2.1:  Chemistry of sports materials 
3.2.2:  Use of performing enhancing drugs in sports. 
 
 
Mode of Evaluation: (No end semester examination) 
Poster Presentation/Model Making/Presentation/Assignment/ Crossword/MCQs 
 
Maximum number of seats: 40 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Template of Question Paper 

CHEMISTRY IN CONTEXT: APPLYING CHEMISTRY TO SOCIETY  
COURSE : SPC.4.01  
 

OBJECTIVES 

 
UNIT KNOWLEDGE UNDERSTANDING APPLICATION TOTAL 

MARKS 

I 8 8 4 20 

II 8 8 4 20 

III 8 8 4 20 

TOTAL 
MARKS PER 
OBJECTIVE 

 

24 

 

24 

 

12 

 

60 

% 

WEIGHTAGE 

40 40 20 100 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ASSESSMENT GRID AS QUALITY MECHANISMS  

SW XaYier¶V College, MXmbai 

ASSESSMENT OF POSTER PRESENTATION 

Dept. of Chemistry        Course Code __________     Date: ____________ 

UID No. ______________      Roll No. __________  Marks: _______/20 

NAME OF STUDENT: ______________________________________ 

TITLE OF POSTER: _________________________________________ 

 

Assessment Grid: Place one tick in the appropriate box of a row. Each row should have at 
least one box ticked. In boxes that have more than one set of marks, cancel out the marks that 
are not applicable and circle the correct marks. Overall marks should reflect the total of 
marks in all ticked boxes. Figures in parentheses in each box indicate marks. 

Poster: 50% 

50% PRESENTATION 80-100% 60-80% 40-60% 20-40% 0-20% 
20% 
 
 
 
(4) 

Content 
Summarisation of 
objectives of the 
concept, relevance 
to the concept 

Excellent 
 
 
 
(4) 
 

Good 
 
 
 
(3) 

Average 
 
 
 
(2) 

Poor 
 
 
 
(1) 

Very Poor 
 
 
 
(0.5) 

20% 
 
 
(4) 

Creativity 
Choice of materials 
/accessories, props 
used for display 

Excellent 
 
 
(4) 
 

Good 
 
 
(3) 

Average 
 
 
(2) 

Poor 
 
 
(1) 

Very Poor 
 
 
(0.5) 

10% 
 
(2) 

Visual Impact 
Appeal and 
Aesthetics 

Excellent 
 
 
(2) 
 

Good 
 
 
(1.5) 

Average 
 
 
(1) 

Poor 
 
 
(0.5) 

Very Poor 
 
 
(0) 

  

 

 

 

Individual Assessment: 20% 



20% PRESENTATION 80-100% 60-80% 40-60% 20-40% 0-20% 
10% 
 
 
(2) 

Presentation Skills Excellent 
 
 
(2) 

Good 
 
 
(1.5) 

Average 
 
 
(1) 

Poor 
 
 
(0.5) 

Very Poor 
 
 
(0) 

10% 
 
 
(2) 

Ability to answer 
questions 
Clarity of thought 
and confidence 

Excellent 
 
(2) 

Good  
 
 
(1.5) 

Satisfactory 
 
 
(1) 

Poor 
 
 
(0.5) 

Very Poor 
 
 
(0) 

 

Group Assessment: 30% 

30% PRESENTATION 80-100% 60-80% 40-60% 20-40% 0-20% 
15% 
 
 
 
 
 
 
 
(3) 

Knowledge and 
Understanding 

Excellent 
impression 
of wide 
reading, 
good 
knowledge 
and 
awareness 
(3) 

Good 
 
 
 
 
 
 
 
(2) 

Satisfactory 
 
 
 
 
 
 
 
(1.5) 

Poor 
 
 
 
 
 
 
 
(1) 

Very Poor 
 
 
 
 
 
 
 
(0.5) 

15% 
 
 
(3) 

Content(Structure 
of presentation)  
 
Key points/ 
Themes 

Excellent  
 
 
(3) 

Good 
 
 
(2) 

Satisfactory 
 
 
(1.5) 

Poor 
 
 
(1) 

Very Poor 
 
 
(0.5) 

 

TOTAL FOR POSTER: ___________________OUT OF 20 MARKS 

COMMENTS : 

 

 

 

NAME OF FACULTY MEMBER_____________________________ 

SIGNATURE: ____________________ 

 
 
 
*************************************************************************** 
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