
 
 

Draft copy of the proposed revised syllabus for  
Choice Based Credit System 

S.Y.B.Sc. Chemistry  
To be implemented from the Academic year 2017-2018 

 
 
For the subject of chemistry there shall be three papers for 45 lectures each comprising of 
three units of 15 L each. 
 
Semester-III 
 

1. Paper-I (General Chemistry)  Unit-I   Physical Chemistry  
 Unit-II  Inorganic Chemistry   
 Unit-III Organic Chemistry. 

2. Paper-II (General Chemistry) Unit-I   Physical Chemistry  
 Unit-II  Inorganic Chemistry   
 Unit-III Organic Chemistry. 

3. Paper III Basics of Analytical Chemistry 
 
Semester-IV 
 

1. Paper-I (General Chemistry)  Unit-I   Physical Chemistry  
 Unit-II  Inorganic Chemistry   
 Unit-III Organic Chemistry. 

2. Paper-II (General Chemistry) Unit-I   Physical Chemistry  
 Unit-II  Inorganic Chemistry   
 Unit-III Organic Chemistry. 
Basics of Analytical Chemistry 

3. Paper III 
  



Choice Based Credit System 
S. Y. B. Sc. 

Chemistry Syllabus 
To be implemented from the Academic year 2017-2018 

 
Course Content 
Semester III 
 

Course Code Unit Topics Credits L/Week 
USCH301 I Chemical Thermodynamics-II, 

Electrochemistry 
2 1 

II  
Chemical Bonding 

1 

III Reactions and reactivity of halogenated 
hydrocarbons, alcohols, phenols and epoxides 

1 

USCH302 I Chemical Kinetics-II, Solutions 2 1 
II Selected topics on p block elements 1 
III Carbonyl Compounds 1 

USCH303 I Intorduction to Analytical Chemistry and Statistical 
Treatment of  analytical data-I  

2 1 

II Classical Methods of Analysis. 1 
III Instrumental Methods-I 

 
1 

USCHP1 Chemistry Practicals I 1 3 
USCHP2  Chemistry Practicals II 1 3 
USCHP3   Chemistry Practicals III 1 3 

 
 

Semester IV 
 

Course Code Unit Topics Credits L/Week 
USCH401 I Electrochemistry-II, Phase Equilibria 2 1 

II Comparative Chemistry of the transition metals  & 
Coordination Chemistry 

1 

III Carboxylic acids and their derivatives, Sulphonic acids 1 
USCH402 I Solid state, Catalysis 2 1 

II Ions in aqeous medium & Uses and Environmental 
Chemistry of volatile Oxides and oxo-acids 

 

1 

III Amines, Diazonium salts, Heterocyclic compounds 1 
USCH403 I Separation Techniques in Analytical Chemistry 2 1 

II Instrumental Methods-II 1 
III Statistical Treatment of analytical data --II  1 

USCHP4 Chemistry Practicals I 1 3 
USCHP5  Chemistry Practicals II 1 3 
USCHP6   Chemistry Practicals III 1 3 

 
 
 
 



 
Semester III 

Chemistry Practicals: 
 

Unit I: Physical Chemistry 

1. To verify Ostwald’s dilution law for weak acid conductometrically. 

2. To determine  dissociation constant of weak acid conductometrically. 

3. To determine the critical solution temperature (CST) of phenol - Water System. 

4. Determination of energy of activation of acid catalyzed hydrolysis of methyl acetate. 

5. To investigate the reaction between K2S2O8 and KI with equal initial concentrations of 
the reactants 

6. To  determine solubility of sparingly soluble salts (any two) conductometrically. 

 
 
Unit II:  Inorganic Chemistry 

1. Identification of  cations in a given mixture and Analytically separating them 
[From a mixture containing not more than two of the following: Pb(II), Ba(II), Ca(II), 
Sr (II), Cu(II), Cd(II), Mg(II), Zn(II), Fe(II), Fe(III), Ni(II), Co(II) Al(III), Cr(III)] 

2. Crystallisation of potassium iodate and to estimate its purity before and after the 
separation. 

3. Estimation of total hardness 
4. Investigation of the raction between Copper supfate and Sodium Hydroxide 

(Standard EDTA solution to be provided to the learner). 
 
Unit III: Organic Chemistry 
Short organic preparation and their purification: Use 0.5-1.0g of the organic compound. 

Purify the product  by recrystallization. Report theoretical yield, percentage yield and 

melting point of the purified product. 

Preparation of: 

1. Cyclohexanone oxime from cyclohexanone. 

2. Glucosazone from dextrose or fructose 

3. Tribromoaniline from aniline. 

4. β-Naphthylbenzoate 

5. m-Dinitrobenzene from nitrobenzene 



6. Phthalic anhydride from phthalic acid by sublimation 

7. Acetanilide from aniline 

8.  p-Bromoacetanilide from acetanilide 

9. Iodoform from acetone 

(Any eight preparations) 

 
 

Semester IV 
Chemistry Practicals: 

 
Unit I:    Physical Chemistry 

1. To determine standard EMF and the standard free energy change of Daniel cell 
potentiometrically . 

2. To determine the amount of HCl in the given sample  potentiometrically.  

3. Compare the strengths of HCl and H2SO4 by studying kinetics of acid hydrolysis of 
methyl acetate.  

6.  Industrial visit report. 
 
Unit II:  Inorganic Chemistry 

1. Inorganic preparation – Nickel dimethyl glyoxime using microscale method. 
2. Complex cation – Tris (ethylene diamine) nickel (II) thiosulphate. 
3. Complex anion – Sodium Hexanitrocobaltate (III) The aim of this experiment is to 

understand the preparation of a soluble cation (sodium)and a large anion 
hexanitrocobaltate(III) and its use to precipitate a large cation (potassium) 

4. Inorganic salt – Calcium or magnesium oxalate using PFHS technique 
 
Unit III: Organic Chemistry 
Qualitative Analysis of bi-functional organic compounds on the basis of  

1. Prelimenary examination 
2. Solubility profile 
3. Detection of elements C, H, (O), N, S, X. 
4. Detection of functional groups 
5. Determination of physical constants (M.P/B.P) 

  
Solid or liquid Compounds containing not more than two functional groups from among the 
following classes may be given for analysisto be given: Carboxylic acids, phenol, 
carbohydrates, aldehydes, ketones, ester, amides, nitro, anilides, amines, alkyl and aryl 
halides.  



Students are expected to write balanced chemical reactions wherever necessary. 
(Minimum 6 compounds to be analyzed) 

Reference Books for Practicals: 
Unit I: 

1. Khosla B.D., Garg V.C. and Gulati A., Senior Practical Physical Chemistry, R. 
Chand and Co., New Delhi (2011). 

2. Garland C. W., Nibler J.W. and Shoemaker D.P., Experiments in Physical Chemistry, 
8th Ed., McGraw-Hill, New York (2003). 

3. Halpern A.M. and McBane G.C., Experimental Physical Chemistry, 3rd Ed., W.H. 
Freeman and Co., New York (2003). 

4. Athawale V.D. and Mathur P., Experimental Physical Chemistry, New Age 
International, New Delhi (2001) 
 

Unit II: 
1. Practical Inorganic Chemistry by G. Marr and B. W. Rockett van Nostrand Reinhold 

Company (1972) 
 
 
Unit III: 
 

1. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009) 
2. Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry: 

Preparation and Quantitative Analysis, University Press (2000). Mann, F.G. & 
Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009) 

 
3. Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical Organic 

Chemistry, 5th Ed., Pearson (2012) 
 

4. Vogel, A.I., Tatchell, A.R., Furnis, B.S., Hannaford, A.J. & Smith, P.W.G., 
Textbook of Practical Organic Chemistry, Prentice-Hall, 5th edition, 1996 

 



             light, Polychromatic light, Wavelength of maximum absorbance, Absorptivity  
and Molar Absorbtivity  

3.4.3. Statement of Beer’s Law and Lambert’s Law, Combined Mathematical  
Expression of Beer -Lambert’s Law, Validity of Beer-Lambert’s Law, 
Deviations from Beer-Lambert’s Law ((Real deviations, Instrumental 
deviations and Chemical deviations) 

                            (Numerical problems based on Beer-Lambert’s Law) 
3.4.4. Instrumentation for absorption spectroscopy: Colorimeters and Spectrophotometers  
3.4.5. Block Diagrams for Single beam and Colorimeter, and Spectrophotometer 

(Principles, Construction and  working-Details of Components expected  i.e , 
source ,Sample holder , Filters/Monochromators, Detectors such as Photomultiplier 
tube) 

3.4.6. Applications of UV-Visible Spectrophotometry  (02 L) 
(a) Qualitative analysis such as Identification of functional groups in 

Organic compounds ,Chromophores and Auxochrome,cis and trans 
isomers 

(b) Quantitative analysis by Calibration curve method and  
3.4.7. Photometric Titrations: Principle ,Instrumentation, Types of Photometric  

                       titration Curves with examples.                                                     (03L) 
 
 
References:  
1.Instrumental Methods of Chemical Analysis by Gurdeep R. Chatwal , 
    Sham K.Anand pp 2.107-2.148 
2.Principles of Instrumental Analysis by Skoog, Holler, Nieman, 5th Edition pp 143-172. 
3. Instrumental Methods of Analysis by Willard, Merritt, Dean, Settle  
7th Edition pp 118-181. 

Semester III 
Chemistry Practicals: 

Paper III 
Basics in Analytical Chemistry 

 
1. Tools of Analytical Chemistry-I: 

a) Analytical glass wares like burettes, pipettes, Standard flasks, Separating 
funnels. 

b) Weighing tools such as two pan balance and monopan balance, digital 
balances: 

c) Incineration devices: Burners, Electrical Incinerators, Muffle Furnace,  
d) Drying Devices: Hot Air Oven, Microwave Oven, Descicators, Vacuum  

descicators  
e) Monochromators, Filters, Sample holders, Prisms, Diffraction Gratings, 

Photoemissive cells, Photomultiplier tubes 

Rectangle



 (The learner should draw diagrams and write-ups providing uses, care and maintenance of the 
items mentioned in (a) and principle, construction and uses of items (b) to (e) in his journal. 
 

2. Gravimetric estimation of Nickel (II) as Ni-DMG and calculation of % error.  
     (The learner is expected to know the role of the various reagents/chemicals used  
      In the estimation, various steps involved. They should write the complete and  
      Balanced chemical reaction for the formation of the Ni(DMG)2 complex. 
3. Colorimetric Determination of Copper Ions in given Solution by using calibration curve 

method and calculation of % error. 
      (The learner is expected to learn the relation between concentration and  
        Absorbance, to draw a calibration curve, use the slope of the calibration curve 
        and compare it with the calculated slope. They are also expected to state the  
       error estimate of their results). 
4. Determination of buffer capacity of acid buffer and basic buffer. 
      (The learner is expected to learn the use pH meter, standardization of pH meter,  
       use of Henderson’s equation and calculation of buffer capacity) 
5. Estimation of Aspirin  
6. Gravimetric estimation of barium ions using K2CrO4 as precipitant calculation  
      of % error. 
    (The learner is expected to learn the skills of using the counterpoise technique  
      used in this gravimetric estimation; Using counterpoise method whatman No.42  
      for filtration. In such a case no incineration or use of silica crucible is required.  
      They are also expected to state the error estimate of their results)  

 
 
 
 

Semester IV 
Paper III  Basics in Analytical Chemistry -II 

Theory: 45 Lectures 
Unit –I -Methods of separation ( 15 L) 

 
Objectives:  
The learner is expected to understand   
 The importance of separation in sample treatment 
 Various methods of separations 
 How to select a method of separation of an analyte from the matrix 
 How a solute gets distributed between two immiscible phases 
 Principle of solvent extraction and various terms involved therein 
 Effect of various parameters on solvent extraction of a solute 
 Classification of Chromatographic methods    
 Paper and thin layer chromatography and using them in practice. 

 
1. Separation Techniques in Analytical Chemistry                      (02 L) 
1.1. An Introduction to Analytical Separations and its importance in analysis. 
1.2. Estimation of an analyte without effecting separation. 
1.3. Types of separation methods 
1.3.1. Based on Solubilities (Precipitation, Filtration  Crystallisation) 
1.3.2. Based on Gravity- Centrifugation  
1.3.3. Based on volatility-Distillation ;  

Rectangle



3.2.Distribution of random errors: (02L) 
3.2.1. Gaussian distribution curve.  
3.2.2. Equation and salient features of Gaussian distribution curve 
3.3.Concept of Confidence limits and confidence interval and its computation using                 

(03 L) 
(i) Population standard deviation  
(ii) Student’s t test 
(iii) Range  

3.4.Criteria for rejection of doubtful result                                              (02 L) 
(i) 2.5 d rule 
(ii) 4.0 d rule 
(iii) Q test 

3.5.Test of Significance                                                                                  (02 L) 
(i) Null hypothesis  
(ii) F-test ( variance ratio test)  

3.6. Graphical representation of data and obtaining best fitting straight line  (03 L) 
(a) For line passing through origin  
(b) For line not passing through origin  

[ Numerical problems wherever possible, expected ] 
 
 
References: 

 
1. Modern Analytical Chemistry , David Harvey ( page numbers 53 -84) 
2. Fundamentals of analytical chemistry – Skoog and West  

 
 

Semester IV 
Chemistry Practicals: 

Paper III Elective  
( Basics in analytical Chemistry ) 

1. Tools of Analytical Chemistry-II 
a. Filtration Flasks, Funnels, Separating Funnels, Distillation apparatus, Vacuum Distillation 

assembly, Centrifuge machine, Electrophoresis apparatus. 
b. Development chamber for chromatography 
c. Electrodes like Reference Electrodes and Indicator Electrodes (with respect to care and 

maintenance.) 
d. Conductivity cell (with respect to care and maintenance.) 
e. Combined Glass electrode (with respect to care and maintenance.) 
f. Types of Salt Bridges and preparation of any one or use of salt bridge, its effect on the 

potential of a given electrode/cell 
(The learner should draw diagrams and write-ups providing uses  of the items mentioned in (a and 
b) and Principle, Construction care and Uses of items (c) to (f) in his journal.) 

2. Paper chromatography: Separation of cations like Fe(III), Ni(II) and Cu(II) in a sample. 
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3. Separation of a solute between two immiscible solvents to determine the distribution ratio 
and/or extraction efficiency. (Solutes could be as their aqueous solutions and the organic 
solvent ethyl acetate) Suggested solute for the distribution study: Fe (III) in aqueous 
solutions. 
 (The learner is expected to learn the technique of solvent extraction by using separating 
funnel, method to estimate the concentrations of the solute distributed in the two 
immiscible phases, determination of the extraction efficiency) 

4. Conductometric titration: Estimation of given acid by conductometric   titration with 
strong base and calculation of % error. (The learner is expected to learn the handling of 
the conductometer and the conductivity cell, determination of end point by plotting a 
graph. They are also expected to state the error estimate of their results).  

5. Estimation of Fe(II) in the given solution by titrating against K2Cr2O7 potentiometrically 
and calculation of % error. (The learner is expected to learn the handling of the 
potentiometer, use of Platinum   electrode and reference electrode like SCE. They will 
learn to determine end point by plotting a graph. They are also expected to state the error 
estimate of their results).  

6. Gravimetric estimation of Sulfate as BaSO4 and calculation of % error. (The learner is 
expected to write a balanced chemical reaction, need for digestion of the precipitate and 
the skill required to carry out the incineration and to estimate the % error.) 
(The learner is expected to write a balanced chemical reaction, need for digestion of the 
precipitate and the skill required to carry out the incineration and to estimate the % error.) 

  
 

REFERENCES:  
For paper III 

1. D. A. Skoog, D. M. West, F. J. Holler, and S. R. Crouch, Analytical Chemistry: An 
Introduction, 7th ed., Chapter 15, pp. 345-381. 

2.  A.I. Vogel. “Textbook of Quantitative Inorganic Analysis,” Longman, London 
(1961).  

3.  R.V. Dilts. “Analytical Chemistry. Methods of Separation,” van Nostrand, N.Y. 
(1974). 

4. Some Experiments for B. Tech in Chemistry & Chemical Technology compiled by 
Prof. J.B.BARUAH, Mrs. Abhilasha Mohan Baruah and Mr. Parikshit Gogoi 
 
   


