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COURSE OUTCOME 
 

Sr.No. Class Course Course Outcome 

1 F.Y.BSc  Choice 

Based Credit 

System [CBCS]  

Organic Chemistry : 

CH- 102 

1. The students are expected to understand the 

fundamentals, principles, and recent 

developments in the subject area. Ex.Physical 

Effects, Electronic Displacements: Inductive Effect, 

Electromeric Effect, Resonance and 

Hyperconjugation. Cleavage of Bonds: Homolysis 

and Heterolysis. Structure, shape and reactivity of 

organic molecules: Nucleophiles and electrophiles 

etc. 

2. It is also expected to inspire and boost interest 

of the students towards chemistry as themain 

subject. 

3. To familiarize with current and recent 
developments in Chemistry.  
 
4. To create foundation for research and 
development in Chemistry. 

2  Analytical 

Chemistry : CH- 202 

Introduction to Analytical Chemistry  

1. Analytical Chemistry –branch of chemistry 

2. Perspectives of analytical Chemistry  

3.Analytical problems 

2. Calculations used in Analytical Chemistry 
 i. Calculations of mole, molar concentrations and 
various units of concentrations which will be 
helpful for preparation of solution 
 ii. Relation between molecular formula and 
empirical formula 
 iii. Stoichiometric calculation  



iv. Define term mole, millimole, molar 
concentration, molar equilibrium concentration 
and Percent Concentration.  
v. SI units, distinction between mass and weight 
 vi. Units such as parts per million, parts per 
billion, parts per thousand, solution-dilatant 
volume ratio, function density and specific gravity 
of solutions. 
 
 3 Qualitative Analysis of Organic Compounds 
Basics of type determination, characteristic tests 
and classifications, reactions of different 
functional groups. 
i. Separation of binary mixtures and analysis 
ii.Elemental analysis -Detection of nitrogen, 
sulfur, halogen and phosphorous by Lassiagen’s 
test.  
iii.Purification techniques for organic compounds.  

 
4. Chromatographic Techniques – Paper and Thin 
layer Chromatography 
 i. Basics of chromatography and types of 
chromatography ii.Theoretical background for 
Paper and Thin Layer Chromatography 5. pH 
metry i. pH meter and electrodes for pH 
measurement  
ii. Measurement of pH iii. Working of pH meter iv. 
Applications of pH meter 
 

3.  Chemistry Practical 

Course I  CH- 103  

To learn the importance of chemical safety and 

Lab safety while performing experiments in 

laboratory  

2. Determination of thermochemical  parameters 

and related concepts  

3. Techniques of pH measurements  

4. Preparation of buffer solutions  

5. Elemental analysis of organic compounds (non 

instrumental) 

 6. Chromatographic Techniques for separation of 



constituents of mixtures 

 

4.  Chemistry Practical 

Course II CH- 203  

1. Inorganic Estimations using volumetric analysis 

 2. Synthesis of Inorganic compounds 

 3. Analysis of commercial products 

 4. Purification of organic compounds  

5. Preparations and mechanism of reactions 

involved 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S.No Subject Topic Learning outcome 
1 T.Y.B.Sc Semester 

III 

Course: Organic 

Chemistry (CH-

333) 

Strength of organic 

acids and bases 
Learning Outcome:  
Students should know – 

1. Definition and types of organic acid and 

base 

2. The pka and pkb concepts 

3. Effect of temperature on pka/pkb 

4. Comparison between strengths of 

acids/bases 

5. What is acid-base catalysis 

  Stereochemistry of 

disubstituted 

cyclohexane 

Learning Outcome:  
Students should learn – 

1. To draw different types of disubstituted 

cyclohexane in Chair form 

2. To distinguish between geometrical and 

optical isomerism 

3. Stability, energy calculations with 

potential energy diagram and optical activity 

of these conformers. 

  Nucleophilic 

substitution at aliphatic 

Carbon 

Learning Outcome:  
Students should understood – 

1. Definition and type of nucleophiles and 

leaving groups 

2. Different types of nucleophilic substitution 

reactions 



3. Definition of inversion and racemization 

4. The kinetics, mechanism & 

stereochemistry of these reactions 

5. Whether a given reaction follows SN1 or 

SN2 mechanism? 

6. The comparison between SN1 & SN2 

reactions 

7. An SNi mechanism in presence and 

absence of pyridine 

8. To predict product/s or supply the 

reagent/s for these reactions 

  Reactions of 

unsaturated 

hydrocarbons and 

carbon oxygen double 

bond 

Learning Outcome:  
Students should know – 

1. Different types of carbon-carbon 

unsaturated compounds 

2. Orientation / rules in addition reactions 

3. The structure of carbonyl group 

4. Reactivity concept 

5. Correct mechanism of addition reactions 

using different reagents 

6. Types of some known addition reactions 

7. To predict product/s or supply the 

reagent/s for such reactions 

  Elimination Reactions Learning Outcome:  
Students should learn – 

1. Definition and types of elimination 

reactions 

2. Different types of bases and leaving 

groups 

3. Statement of Hoffmann and Saytzeff rule 

4. The evidences, mechanism & 

stereochemical aspects of these reactions 

5. Whether a given reaction follows E1, E2 

or E1cB mechanism? 

6. Comparison between E1 & E2 reactions 

7. The effect of structure, attacking and 

leaving group on reactivity of such reactions 

8. To predict product/s or supply the 

reagent/s for these reactions 

  Aromatic Electrophilic 

and Nucleophilic 

substitution reactions 

Learning Outcome:  
Students should understood – 

1. Definition and types of aromatic 

substitution reactions 

2. Classification of directing groups 

3. What is an arenium ion and Ipso 

substitution? 

4. The evidences, reactivity and mechanism 

of these reactions 



5. Whether a given reaction follows addition-

Elimination or Elimination-addition 

mechanism? 

6. To predict product/s or supply the 

reagent/s for these reactions 

 

2 

T.Y.B.Sc Semester 

IV 

Course: Organic 

Chemistry (CH-

343) 

Carbanions and their 

reactions 
Learning Outcome:  
Students should know – 

1. Definition and formation of carbanions 

2. Possible mechanism of some known name 

reactions involving carbanions 

3. Synthetic applications some reagents 

4. To predict product/s or supply the 

reagent/s for these reactions 

  Retrosynthetic analysis 

and applications 
Learning Outcome:  
Students should learn – 

1. Meaning of terms Disconnection, 

Synthons, Synthetic equivalence, Functional 

Group 

Interconversion, Target Molecule 

2. What is retrosynthesis? 

3. Various steps involved in the synthesis of 

some molecules. 

  Rearrangement 

reactions 
Learning Outcome:  
Students should understood 

1. What is rearrangement reaction? 

2. Different types of intermediate in 

rearrangement reactions? 

3. To write mechanism of some named 

rearrangement reactions 

 

  Spectroscopic methods 

in structure 

determination of 

Organic compounds 

Learning Outcome:  
Students should know – 

1. What is Spectroscopy? 

2. Different regions of electromagnetic 

radiations 

3. Various terms used in spectroscopy 

4. What is the interaction of radiation with 

matter 

5. Types of energy levels with diagram 

6. Brief idea about the advantages of 

spectroscopic methods 

  A) Ultra Violet 

Spectroscopy 
Learning Outcome:  
Students should learn – 

1. What is UV Spectroscopy and Beer’s law? 

2. Different types of electronic excitations 

3. Various terms used in UV spectroscopy 

4. What is the effect of conjugation on UV 

band 



5. To calculation of lmax for dienes and 

enone systems 

6. Define colour? 

7. What is the range of vision region ? 

8. Applications of UV Spectroscopy 

  Infra red Spectroscopy Learning Outcome:  
Students should understood– 

1. What is IR Spectroscopy? 

2. To calculate fundamental modes of 

vibrations for a given molecule 

3. Which factors affect IR band position? 

4. To distinguish compounds by this 

spectroscopic method 

5. To determine structure and follow the 

course of reaction by IR spectrum 

  PMR Spectroscopy Learning Outcome:  
Students should know– 

1. What is the principle of PMR? 

2. Various terms used in PMR spectroscopy. 

3. Why TMS is used as a reference 

compound? 

4. To distinguish compounds by PMR 

  Natural Products Learning Outcome:  
Students should learn– 

1. What are terpenoids and alkaloids? 

2. Various methods of isolation/extraction of 

these natural products. 

3. Synthesis of Citral and Ephedrin by 

Barbier- Bouveault and Nagi methods, 

respectively. 

4. To determine the structure of above 

compounds by chemical methods. 

3 T.Y.B.Sc Semester- 

III 

Course: Industrial 

Chemistry (CH-

335) 

Modern Approach to 

Chemical Industry 
Learning Outcome:  
The students are expected to learn; 

i. Importance of chemical industry, 

ii. Meaning of the terms involved, 

iii. Comparison between batch and 

continuous process, 

iv. Knowledge of various industrial aspects 

  Agrochemicals Learning Outcome:  
Students should know the 

i. Various insecticides 

ii. Pesticides, 

iii. Fungicides, 

iv. Rodenticides &biopesticides used in 

agriculture field with their synthesis and 

applications. 

  Manufacture of Basic Learning Outcome:  



Chemicals Students should know the 

i. Concept of basic chemicals, 

ii. their uses and manufacturing process. 

iii. They should also know the physic 

chemicals principals involved in 

manufacturing process 

  Petrochemicals and 

eco-friendly fuels 
Learning Outcome:  
Students should know the, 

i)Occurrence, composition of petroleum, 

resources, processing of petroleum, other 

properties 

ii)Fuels and eco-friendly fuels, use of solar 

energy etc. 

  Food and Starch 

Industry 
Learning Outcome:  
Students should know 

i. Scope, 

ii. Nutritive aspects of food constituents, 

iii. Quality factors and their measurements, 

iv. Food deterioration factors and their 

control; 

v. Food preservation and Food additives 

vi. Chemistry of starch, 

vii. Manufacturing of industrial starch and its 

applications, 

viii. Characteristics of some food starches, 

ix. Non-starch polysaccharides-cellulose-

occurrence 

  Cement and Glass 

industry 
Learning Outcome:  
The students are expected to 

i. Learn importance of these industries, 

ii. Manufacture of cement by modern 

methods 

iii. Definition of setting and hardening 

iv. Reinforced concrete 

v. To learn about making of glass by 

different methods, 

vi. Various operations involved in the 

manufacture and compositions, 

vii. Properties and uses of special glasses 

4 T.Y.B.Sc Semester- 

IV 

Course: Industrial 

Chemistry (CH-

345) 

Polymer chemistry Learning Outcome:  
Students should know 

i. Basics of polymer, 

ii. ii. Nomenclature, 

iii. Degree of polymerization, 

iv. Classification of polymerization 

reactions, 

v. Thermodynamic and transport properties 

of polymer, 



vi. Commercial polymers and their 

importance, 

vii. Biomedical polymers: implants, 

viii. Contact lens and dental polymers 

  Sugar and 

Fermentation Industry 
 Learning Outcome:  
Students should know 

i. Importance, 

ii. Basic requirement of fermentation 

process, 

iii. Manufacturing of ethyl alcohol by using 

molasses, 

iv. Food grains, fruits & ethylene. 

v. Manufacturing of wine, beer, whisky, rum 

etc.i. Importance of sugar industry, 

ii. Manufacture of direct 

iii. Consumption (plantation white) sugar 

with flow diagram. 

iv. Cane juice extraction by various methods, 

v. Clarification by processes like 

carbonation, 

vi. Sulphitation, 

vii. Phosphatation, etc. 

viii. Concentration of juice by using multiple 

effect evaporator system, 

ix. Crystallization of sucrose by using 

vacuum pan. 

  Fermentation Industry  Learning Outcome:  
Students should know 

i.importance, 

ii. Basic requirement of fermentation 

process, 

iii. Manufacturing of ethyl alcohol by using 

molasses, 

iv. Food grains, fruits & ethylene. 

v. Manufacturing of wine, beer, whisky, rum 

etc. 

  Soap, detergents and 

Cosmetics 
Learning Outcome:  
Students should know about 

i. Different types of soap products, 

ii. Chemistry of soap. 

iii. Students should know about various 

cosmetics, 

iv. Raw materials, 

v. Properties and various types of cosmetics 

used. 

i. Meaning of the terms detergent, 

ii. Surfactants, emulsion and emulsifying 

agents, 



iii. Wetting and non-wetting, 

iv. Hydrophobic and hydrophilic nature, 

v. Amphipathic structures, 

vi. Types of surfactants, 

vii. Raw materials for detergents 

viii. Washing action and detergents, 

ix. Detergent builders, additives 

  Dyes and paints  

 
Learning Outcome:  
Students should know about 

i. Dyes: introduction, 

ii. Dye intermediates, 

iii. Preparation of dye intermediates, 

iv. Structural features of a dye; 

v. Classification of dyes, 

vi. Structures and applications, 

vii. Nitro, nitroso, 

viii. Azo, heterocyclic, 

ix. Phthalenes, 

x. Xanthenes, 

xi. Rhodamines, 

xii. Thiazine, 

xiii. Cyanine, 

xiv. Anthraquinone, 

xv. Indigoids, 

xvi. Thioindigoids, 

xvii. Phthalocyanines, wet dyes 

(b) Paints: 

i. Introduction of paints, 

ii. Ingredients and classification, 

iii. New technologies; 

iv. Properties of coatings; 

v. Solvents, plasticizers, dyes and bioactive 

additives. 

(b) Pigments: 

i. Introduction, 

ii. Classification and general physical 

properties 

  Chemistry of 

pharmaceutical 

industries 

Students should know about 

i. General aspects of drug action: 

ii. Introduction, classification, 

iii. Nomenclature, 

iv. Structure-activity relationship, 

v. Action of drugs, 

vi. Assay of drugs and factors affecting drug 

action, 

vii. Metabolism of drugs, 

viii. Chemical structures, 

ix. Methods of production and 



pharmacological activity. 

x. Meaning of the terms of the various drugs. 

xi. Synthesis and uses of few drug 

molecules. 

  Pollution prevention 

and waste management 

The students are expected to learn all the 

problems of pollution and deposal of waste 

of various 

industries 

 T.Y.B.Sc Organic 

Chemistry Practical 

(CH-349) 

 Learning Outcome- Practical Chemistry-

III  
1. Verify theoretical principles 

experimentally.  

2. Interpret the experimental data on the 

basis of theoretical principles.  

3. Correlate theory to experiments. 

Understand/verify theoretical principles by 

experiment observations; explain practical 

output / data with the help of theory.  

4. Understand systematic methods of 

identification of substance by chemical 

methods.  

5. Write balanced equation for the chemical 

reactions performed in the laboratory.  

6. Perform organic and inorganic synthesis 

and is able to follow the progress of the 

chemical reaction by suitable method (colour 

change, ppt. formation, TLC).  

7. Set up the apparatus / prepare the solutions 

- properly for the designed experiments.  

8. Perform the quantitative chemical analysis 

of substances explain principles behind it.  

9. Systematic working skill in laboratory will 

be imparted in student. 

Classes:  S.Y.B.Sc  
Subject:  Inorganic and Organic Chemistry  
 

 SEMSTER-III 

CBCS: 2019 

Pattern S. Y. B. Sc 

CH-302: Inorganic 

and Organic 

Chemistry 

Molecular Orbital 

Theory of Covalent 

Bonding 

Learning Outcome:  
After studying the Molecular Orbital Theory 

student will able to-  

1. Define terms related to molecular orbital 

theory (AO, MO, sigma bond, pi bond, bond 

order, magnetic property of molecules, etc).  

2. Explain and apply LCAO principle for the 

formation of MO’s from AO’s.  

3. Explain formation of different types of 

MO’s from AO’s.  

4. Distinguish between atomic and molecular 

orbitals, bonding, anti-bonding and non-



bonding molecular orbitals.  

5. Draw and explain MO energy level 

diagrams for homo and hetero diatomic 

molecules. Explain bond order and magnetic 

property of molecule.  

6. Explain formation and stability of 

molecule on the basis of bond order.  

7. Apply MOT to explain bonding in 

diatomic molecules other than explained in 

syllabus 

  Introduction to 

Coordination 

Compounds 

Learning Outcome:  
After studying the Introduction to 

Coordination Compounds student will able 

to-  

1. Define different terms related to the 

coordination chemistry (double salt, 

coordination compounds, coordinate bond, 

ligand, central metal ion, complex ion, 

coordination number, magnetic moment, 

crystal field stabilization energy, types of 

ligand, chelate effect, etc.)  

2. Explain Werner’s theory of coordination 

compounds. Differentiate between primary 

and secondary valency. Correlate 

coordination number and structure of 

complex ion.  

3. Apply IUPAC nomenclature to 

coordination compound 

  Aromatic 

Hydrocarbons 
Learning Outcome:  
After studying the aromatic hydrocarbons 

student will able to-  

1. Identify and draw the structures aromatic 

hydrocarbons from their names or from 

structure name can be assigned 

2. Explain / discuss synthesis of aromatic 

hydrocarbons.  

3. Give the mechanism of reactions involved.  

4. Explain /Discuss important reactions of 

aromatic hydrocarbon.  

5. To correlate reagent and reactions 

  Alkyl and Aryl 

Halides: 
Learning Outcome:  
After studying the Alkyl and Aryl Halides 

student will able to-  

1. Identify and draw the structures alkyl / 

aryl halides from their names or from 

structure name can be assigned.  

2. Explain / discuss synthesis of alkyl / aryl 

halides.  



3. Write / discuss the mechanism of 

Nucleophilic Substitution (SN1, SN2 and 

SNi) reactions.  

4. Explain /Discuss important reactions of 

alkyl / aryl halides.  

5. To correlate reagent and reactions.  

6. Give synthesis of expected alkyl / aryl 

halides 

  Alcohols, Phenols and 

Ethers (Up to 5 

Carbons): 

Learning Outcome:  
After studying the Alcohols and Phenols 

student will able to-  

1. Identify and draw the structures alcohols / 

phenols from their names or from structure 

name can be assigned.  

2. Able to differentiate between alcohols and 

phenols  

3. Explain / discuss synthesis of alcohols / 

phenols.  

4. Write / discuss the mechanism of various 

reactions involved.  

5. Explain /Discuss important reactions of 

alcohols / phenols.  

6. To correlate reagent and reactions of 

alcohols / phenols  

7. Give synthesis of expected alcohols / 

phenols. 

 CBCS: 2019 

Pattern S. Y. B. Sc 

CH-303: Practical 

Chemistry-III 

 Learning Outcome- Practical Chemistry-

III  
1. Verify theoretical principles 

experimentally.  

2. Interpret the experimental data on the 

basis of theoretical principles.  

3. Correlate theory to experiments. 

Understand/verify theoretical principles by 

experiment observations; explain practical 

output / data with the help of theory.  

4. Understand systematic methods of 

identification of substance by chemical 

methods.  

5. Write balanced equation for the chemical 

reactions performed in the laboratory.  

6. Perform organic and inorganic synthesis 

and is able to follow the progress of the 

chemical reaction by suitable method (colour 

change, ppt. formation, TLC).  

7. Set up the apparatus / prepare the solutions 

- properly for the designed experiments.  

8. Perform the quantitative chemical analysis 



of substances explain principles behind it.  

9. Systematic working skill in laboratory will 

be imparted in student. 

 SEMSTER-IV 

CBCS: 2019 

Pattern S. Y. B. Sc. 

CH-402: Inorganic 

and Organic 

Chemistry [ 

Isomerism in 

coordination complexes 
Learning Outcome:  
After studying the aromatic hydrocarbons 

student will able to-  

1. Isomerism in coordination complexes  

2. Explain different types of isomerism in 

coordination complexes 

  Valance Bond Theory 

of Coordination 

Compounds 

Learning Outcome:  
After studying the aromatic hydrocarbons 

student will able to-  

1. Apply principles of VBT to explain 

bonding in coordination compound of 

different geometries.  

2. Correlate no of unpaired electrons and 

orbitals used for bonding.  

2. Identify / explain / discuss inner and outer 

orbital complexes.  

4. Explain / discuss limitation of VBT 

  Crystal Field Theory Learning Outcome:  
After studying the aromatic hydrocarbons 

student will able to-  

1. Explain principle of CFT.  

2. Apply crystal field theory to different type 

of complexes (Td, Oh, Sq. Pl complexes)  

3. Explain: i) strong field and weak field 

ligand approach in Oh complexes ii) 

Magnetic properties of coordination 

compounds on the basis of weak and strong 

ligand field ligand concept. iii) Origin of 

colour of coordination complex.  

4. Calculate field stabilization energy and 

magnetic moment for various complexes.  

5. To identify Td and Sq. Pl complexes on 

the basis of magnetic properties / unpaired 

electrons.  

6. Explain spectrochemical series, tetragonal 

distortion / Jahn-Teller effect in Cu(II) Oh 

complexes only 

  Aldehydes and Ketones 

(aliphatic and aromatic) 
Learning Outcome:  
After studying the aldehydes and ketones 

student will able to- 

1. Identify and draw the structures aldehydes 

and ketones from their names or from 

structure name can be assigned.  

2. Explain / discuss synthesis of aldehydes 

and ketones.  



3. Write / discuss the mechanism reactions 

aldehydes and ketones.  

4. Explain /Discuss important reactions of 

aldehydes and ketones.  

5. To correlate reagent and reactions of 

aldehydes and ketones  

6. Give synthesis of expected aldehydes and 

ketones.  

7. Perform inter conversion of functional 

groups 

  Carboxylic acids and 

their derivatives 
Learning Outcome:  
After studying the carboxylic acids and their 

derivatives student will able to-  

1. Identify and draw the structures carboxylic 

acids and their derivatives from their names 

or from structure name can be assigned.  

2. Explain / discuss synthesis of carboxylic 

acids and their derivatives.  

3. Write / discuss the mechanism reactions 

carboxylic acids and their derivatives.  

4. Explain /Discuss important reactions of 

carboxylic acids and their derivatives.  

5. Correlate reagent and reactions of 

carboxylic acids and their derivatives  

6. Give synthesis of expected carboxylic 

acids and their derivatives.  

7. Perform inter conversion of functional 

groups 

  Amines and Diazonium 

Salts: 
Learning Outcome:  
After studying the amines and diazonium 

Salts student will able to-  

1. Identify and draw the structures amines 

from their names or from structure name can 

be assigned.  

2. Explain / discuss synthesis of carboxylic 

amines.  

3. Write / discuss the mechanism reactions 

carboxylic amines.  

4. Explain /Discuss important reactions of 

carboxylic amines.  

5. To correlate reagent and reactions of 

carboxylic amines.  

6. Give synthesis diazonium salt from 

amines and reactions of diazonium salt.  

7. Perform inter conversion of functional 

groups 

  Stereochemistry of 

Cyclohexane: 
Learning Outcome:  
After studying the aromatic hydrocarbons 



student will able to-  

1. Draw the structures of different 

conformations of cyclohexane.  

2. Define terms such as axial hydrogen, 

equatorial hydrogen, confirmation, 

substituted cyclohexane, etc.  

3. Convert one conformation of cyclohexane 

to another conformation and should able to 

identify governing structural changes.  

4. Explain / discuss stability with respect to 

potential energy of different conformations 

of cyclohexane.  

5. Draw structures of different conformations 

of methyl / t-butyl monosubstituted 

cyclohexane (axial, equatorial) and 1, 2 

dimethyl cyclohexane.  

6. Identify cis- and trans-isomers of 1, 2 

dimethyl substituted cyclohexane and able to 

compare their stability.  

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Sr.

No. 
Class Course Topic Course Outcome 

1 T.Y.BSc  

(Chemistry) 

Inorganic 

Chemistry : 

(CH-332) 

Molecular Orbital 
Theory 

A student should: 
i. Know the theories of covalent bond formation 
ii. Know the assumptions and limitations of VBT 
iii. Understand the need of concept of MOT 
iv. Know LCAO principal and its approximation 
v. Understand and show the formation of bonding 
and antibonding MO’s 
vi. Draw the shapes of s, p, d orbital 
vii. Draw combinations of s-s, s-p, p-p and d-d 
orbital to form σ and π molecular orbitals. 
viii. Give the comparison of a) Atomic orbital and 
molecular orbital 
b) BMO and ABMO 
c) Sigma and pi MO’s 
d) VBT and MOT 
e) Comparison between BMO, ABMO and NBMO 
ix. Draw the MO energy level diagrams for 
homonuclear diatomic molecules having 
interactions 
between 2s and 2p orbitals and having no 
interactions between 2s and 2p orbitals : H2, H2+, 
He2+, Li2, Be2, B2, C2, N2, O2, O2+, O2-, O22-,F2, 
Ne2, 
x. Draw the shapes of molecular orbitals. 
xi. Give the calculations of bond order, energy and 
explanation on stability of the above molecule 
and ions 
xii. Draw the MO energy level diagrams for 
heteronuclear diatomic molecules: CO, NO, HCl, 
HF 
and calculations of bond order, energy and 
explain the stability of the molecules. 
 



2   Coordination 

Chemistry 

A student should: 
i. Know the meaning of various terms involved in 
coordination chemistry. 
ii. Know the different types of Ligands. 
iii. Understand the chelating agents, chelate and 
stability of chelates and complexes. 
iv. Calculate the charge on complex ion and the 
oxidation number. 
v. Be able to give the IUPAC name the co-ordination 
compound. 
vi. Know the application of co- ordination 
compounds in biology and chemistry. 
vii. Be able to understand the Werner’s formulation 
of complexes and identify the ionizable ions. 
viii. Be able to distinguish between ionizable and 
non-ionizablevalencies with suitable examples. 
ix. Give the suitable physical and chemical test for 
identification of number and types of ionizable 
ions. 
x. Be able to draw the geometrical and optical 
isomerism of complexes. 
xi. Choose the correct geometry for complexes with 
C.N. 4 and C.N. 6 with the help of stereoisomerism. 
xii. Be able to define and explain isomerism in 
complexes. 
xiii. Be able to explain various types of isomerism. 
xiv. Comment on the stereoisomerism in complexes 
with C.N. 4 and C. N. 6. 
xv. Define EAN rule and calculate EAN value of the 
complexes. 
xvi. Comment on EAN value and stability of 
complexes. 
xvii. Know the merits and the demerits of Sidgwick’s 
theory. 
xviii. Be able to explain the need of concept of 
hybridization. 
xix. Explain the VB representation of tetrahedral, 
square planar, trigonalbipyramidal and octahedral 
complexes. 
xx. Be able to identify which d-orbitals are involved 
in hybridization during formation of complexe with 
different geometries such as tetrahedral, square 
planar, trigonalbipyramidal and octahedral. 
xxi. Be able to explain structure and magnetic 
behaviour of the complexes. 
xxii. Be able to identify the high spin and low spin 



complexes. 
xxiii. Be able to identify inner orbital and outer 
orbital complexes. 
xxiv. Explain elctroneutrality principle and different 
types of pi bonding. 
xxv. Know the limitations of VBT. 
xxvi. Know the shapes of d-orbitals and degeneracy 
of d-orbitals. 
17 xxvii. Know the assumptions of CFT. 
xxviii. Understand how splitting of d-orbitals occurs 
when ligand approaches. 
xxix. Be able to draw crystal filled splitting diagrams 
of d orbital of metal ion in octahedral, 
tetrahedral, square planer of tetragonal ligand field. 
xxx. Interpret the spectra of complexes and 
calculate the 10 Dq. 
xxxi. Understand the factors affecting magnitude of 
10 Dq. 
xxxii. Be able to find high spin and low spin 
complexes when 10 Dq and pairing energy are given. 
xxxiii. Be able to explain d-d transitions and colour 
of the complexes. 
xxxiv. Know the conditions under which Jahn-Teller 
distortion occurs. 
xxxv. Explain, why Jahn-Teller distortion should 
occur in Oh complexes? 
xxxvi. Be able to explain Nephelauxetic effect 
towards covalent bonding. 
xxxvii. Explain MOT of Octahedral complexes with 
sigma bonding. 
xxxviii. Be able to explain Charge Transfer Spectra. 
xxxix. Be able to compare the different approaches 

to bonding in Coordination compounds. 

3.  Inorganic 

Chemistry 

(CH-342) 

Chemistry of f- 

block elements 

A student should know: 
a. The meaning of term f-block elements, Inner 
transition elements, lanthanides, actinides. 
b. Electronic configuration of lanthanides and 
actinides. 
c. Oxidation states of lanthanides and actinides and 
common oxidation states. 
d. Separation lanthanides by modern methods. 
e. Lanthanide contraction and effects of lanthanide 
contraction on post-lanthanides. 
f. Use of lanthanide elements in different industries. 
g. Transuranic elements. 



h. Preparation methods of transuranic elements. 
i. Nuclear fuels and their applications. 
j. Why transuranic elements are called as the 
synthetic elements? 
k. IUPAC nomenclature for super heavy elements 

with atomic no. 100 onwards. 

4.   Metals, 

semiconductors 

and 

Super conductors 

A student should know: 
a. The meaning of metal & semiconductor. 
b. The difference between metal, semiconductor 
and insulator. 
c. Metallic bond on the basis of band theory. 
d. The energy band and energy curve. 
e. Draw n (E) & N (E) curves. 
f. Explain the electrical conductivity of metals with 
respect to valence electrons. 
g. Explain the effect of temperature and impurity on 
conductivity of metals and semiconductors. 
h.Intrinsic and extrinsic semiconductor. 
i. The term valance band and conduction band. 
j. n and p type of semiconductors. 
k. Non-stoichiometry and semi conductivity. 
l. Insulators on the basis of band theory. 
m. The difference between Na, Mg, and Al in terms 
of valence electrons and conductivity. 
n. Meaning of super conductors and their structure. 
o. Discovery and applications of superconductors. 

   Ionic Solids A student should: 
i. Know the nature of solids. 
ii. Know the crystal structures of solids. 
iii. Draw the simple cubic, BCC and FCC structures. 
iv. Identify the C.N. of an ion in ionic solid. 
v. Identify the type of void. 
vi. Know the effect of radius ratio in determining the 
crystal structure. 
vii. Be able to define Pauling’s univalent radius and 
crystal radius 
viii. Be able to solve simple problems based on 
Pauling’s univalent radii and crystal radii. 
ix. Know how to draw Born-Haber cycle. 
x. Be able to solve simple problems based on Born- 
Haber cycle. 
xi. Know the defects in Ionic solids. 
xii. Be able to differentiate between the defects. 



   Homogeneous 

Catalysis 

A student should: 
i. Define the homogeneous catalysis. 
ii. Give examples of homogeneous catalysts. 
iii. Understand the essential properties of 
homogeneous catalysts-Give the catalytic reactions 
for 
Wilkinson’s Catalysis, Zeigler Natta Catalysis, 
Monsanto acetic acid synthesis 
iv. Give the brief account of homogeneous catalysis 

   Heterogeneous 

Catalysis 

A student should: 
i. Define the heterogeneous catalyst and 
heterogeneous catalysis. 
ii. Give examples of heterogeneous catalysts. 
iii. Understand the essential properties of 
heterogeneous catalysts. 
iv. Give the catalytic reactions for oxidation, 
reduction and cyclization processes. 
v. Give the brief account of biodiesel synthesis using 
heterogeneous catalysis. 
vi. Enlist the catalysts used for benzimidazole 
synthesis. 

   Bioinorganic 

Chemistry 

A student should: 
i. Identify the biological role of inorganic ions & 
compounds. 
ii. Know the abundance of elements in living system 
and earth crust. 
iii. Give the classification of metals as enzymatic and 
non-enzymatic. 
iv. Understand the role of metals in non-enzymatic 
processes. 
v. Know the metalloproteins of iron. 
vi. Explain the functions of hemoglobin and 
myoglobin in O2 transport and storage. 
vii. Understand the toxicity of CN- and CO binding to 
Hb. 
viii. Draw the structure of Vit.B12 and give its 
metabolism. 

     

Sr.
No

. 
Class Course Topic Course Outcome 

1 T.Y.BSc  Dairy 1. Market Milk The students are expected to study “Dairy 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Chemistry) Chemistry 
(CH-336E) 

 
2. Common Dairy 
Processes 
3. Special Milks 
 
4. Milk proteins, 
Carbohydrates  and 
Vitamins 
 
5. Preservatives & 
Adulterants in Milk 
 
6. Milk Products 
 
7. Dried Milk 
Products 
 

Chemistry” in view of 
 
1. Knowing importance of the subject from the 
point of rural economy.  
 
2. Knowing the composition of milk, its food & 
nutritive value 3. Understanding the 
Microbiology of the milk.  
 
4.Understanding various preservation and 
adulterants, various milk proteins and their role 
for the human body.  
 
5. Knowing various milk products, their 
composition, manufacture and uses. 



 


