
DEPARTMENT OF CHEMISTRY 

B. Sc., Chemistry 

The Outcomes of UG Course 

B. Sc., in Chemistry the students are able to: 

The scope of chemistry is very broad. The key areas of study of chemistry comprise Organic 
chemistry, Inorganic Chemistry, Physical Chemistry and Analytical Chemistry. Organic 
chemistry deals with study of substances containing carbon mostly; inorganic chemistry deals 
with study of all other elements/compounds/substances and their chemical properties. 
Physical chemistry deals with applications of concepts, laws to chemical phenomena. 
Analytical chemistry, in general, deals with identification and quantification of materials. 
Development of new interdisciplinary subjects like industrial chemistry, nanomaterials, 
biomaterials, materials chemistry, environmental chemistry, etc. 

Semester-I 

Course Outcomes 
 
Fundamentals 
of Chemistry 

                             Semester-I 
The topics discussed include atomic and molecular composition, 
periodic table, Basic concept of organic molecules, physical 
properties of materials and basic concept of computers: 
 
 To understand the Bohr model of the hydrogen atom. 
 Know the meaning of various terms of molecular weight, mole, 

and Avogadro number. 
 Apply quantum mechanics to the electrons in an atom. 
 Know the meaning of periodic table properties. 
 To understand the structure of modern periodic table. 
 Know the naming of organic compounds and IUPAC 

nomenclature. 
 To understand the classification of organic compounds. 
 Know the magnetic properties of compounds. 
 Study the basic introduction of computer and list of computer 

software and their uses in chemistry. 
Inorganic and 
organic 
volumetric 
analysis 
practical 

 Experimental practice of quantitative and qualitative analysis. 
 Learner to make solutions of various molar concentrations. 
 To understand the titration method and find out the acid base 

titration. 

Physical 
Chemistry-I 

                                           Semester-II 
To discuss the physical concepts of gaseous state, behaviour of gases, 
liquid state, surface chemistry, colloidal state and chemical 
equilibrium: 
 
 Learn about the gaseous state of molecules. 
 Recognized the collision frequency, diameter and velocity. 
 To study the van der Waals equation. 
 To understand the isotherms of real gases. 



 Know the physical properties of liquids. 
 To study the liquid crystals and their applications. 
 Learn the kinds of adsorptions isotherms. 
 To understand the properties of colloids and applications of 

colloide in various field. 
 Learn about the chemical equilibrium of chemical reactions. 
 Write an expression for equilibrium constants. 
 To study the Le-chatelier principle 

Inorganic 
Chemistry-I 

To discuss the inorganic term of chemical bonding, solid state, 
aqueous and non-aqueous medium, nuclear chemistry and 
metallurgy: 
 
 To explain the formation of different types of chemical bonding. 
 To identify the types of crystalline structure. 
 To understand the various chemical forces. 
 To study the various concept of acid-base behaviours. 
 To know about the acid bases concept of Arrhenius, Lowry and 

Bronsted 
 To identify mode of occurrence and describe the radioactive 

elements. 
 To understand the types of nuclear reactions.  
 To study the applications of radioactivity. 
 Known the term of mineral, ore, purification and calcination. 
 To study why specific reducing agents are used for the reduction 

purposes. 
 
Organic 
Chemistry-I 

Semester-III 
To discuss the organic concepts of isomerism, reaction intermediates, 
hydrocarbons of aromatic compounds and hydroxyl functional 
groups: 
 
 To understand the structural isomerism of organic compounds. 
 To identify the E & Z and R & S notation. 
 Distinguish between geometrical and optical isomerism. 
 To understand the stereochemistry concept. 
 To identify the electrophilic and nucleophilic substituents. 
 To study the major difference between activating and deactivating 

groups. 
 Known the concept of alkane, alkene and alkynes. 
 To understand the preparation of different types of phenols and its 

mechanism. 
 To study the chemistry of alcohols, phenols and ethers. 

Inorganic and 
organic 
Qualitative 
analysis 
Practical-II 

 To understand the Qualitative analysis of inorganic and organic 
compounds. 

 To study the analyse of inorganic salt. 
 To identify the special elements present, aromaticity, saturation 

and functional groups. 
 
Physical 
Chemistry-II 

                              Semester-IV 
The topics discussed include Thermodynamics and Electrochemistry. 
 
 To understand different laws of thermodynamics. 



 To study the Carnot theorem. 
 To know the Gibb’s and Helmholtz free energy. 
 To discuss the conductance and transferences. 
 Learn about the dissociation constant values of acid and base. 
 To understand the Debye-Huckle theory of electrolytes. 
 To study the pH, and pH of buffer solutions and theory of 

indicators.  
 Students learn depth concepts about electrochemistry. 
 To evaluate the fundamental of electrochemistry. 
 Discuss about electrode potential and cell thermodynamics. 

Inorganic 
Chemistry-II 

The topics discussed include s,p,d and f block elements and some 
inorganic materials: 
 
 To understand types and structure of inorganic carbon and 

nitrogen compounds. 
 To understand types and structure of inorganic oxygen, halogen 

and noble gas compounds. 
 To understand types and structure of alkaline and alkaline earth 

compounds. 
 To classify acids as permonosulphuric and disulphuric. 
 To explain extraction, properties and uses of transition elements.  
 To understand the chemistry of transition metal oxide.  
 To understand the positions of lanthanide and actinide in the 

periodic  
 table.  
 To correlate the optical and magnetic properties of lanthanide  
 To study some inorganic materials and their industrial 

importance. 
 To discuss the fertilizers and their applications. 

Organic 
Chemistry-II 

Semester-V 
The systematic chemistry of alkanes, alkenes, alkynes, alkyl halides, 
alcohols,carboxylic acid, amines, ethers and dyes and pigments are 
discussed: 
 
 To learn about various methods of preparation and applications of 

organic halogen compounds.  
 To understand the mechanism of alkyl halides and aryl halides.  
 To estimate no of hydroxyl groups and alkoxy group in alcohol and  

ether.  
 To understand the nucleophilic reactions 
 To explain the mechanism of few selected reactions of aldehyde and  
 ketones.  
 To describe the methods of preparation and reactions of acids.  
 To know about the concepts of aliphatic and aromatic carboxylic 

acids and their derivatives. 
 To learn the preparation and properties of heterocyclic compounds.  
 To describe the term of dyes, pigments, chromophore and auxo- 

chromophore. 
Physical 
Chemistry-III 

To discuss the physical concepts of spectroscopic techniques in 
structure determination, applied spectroscopy, phase rule, 



photochemistry, chemical kinetics and Group theory: 
 
 To learn fundamental concept of various spectroscopy techniques. 
 To study UV, IR and NMR spectroscopy. 
 To understand the vibrational frequencies of various functional 

groups. 
 Determine structure of compound by spectroscopic methods 
 To understand the term of  phase, equilibrium, component, degree 

of freedom and phase rule concepts.  
 Explains the basic definitions and terms in a phase diagram 
 To learn depth knowledge about group theory.  
 To studies of various photochemical laws and their photochemical 

reactions.  
 To know the broad variety of photochemical systems and their 

applications. 
 To understand the group multiplication tables. 

Gravimetric 
estimations 
and Organic 
Preparation 
Practical-III 

Perform the standard techniques used in practical organic chemistry. 
Carry out an organic preparation following a prescribed procedure 
 
 To determine the identity, purity, and yield of products.  
 How to engage in safe laboratory practices handling laboratory 

glassware, equipment, and chemical reagents  
 How to perform common laboratory techniques, including reflux, 

distillation, steam distillation, recrystallization, vacuum filtration, 
aqueous  

 How to predict the outcome and mechanism of some simple 
organic reactions, using a basic understanding of the relative 
reactivity of functional groups  

Physical 
Chemistry 
Practical-IV 

The practical work related to the principles studied in Physical 
Chemistry: 
 
To study the phase diagram of simple eutectic system.  
To determine the molecular weight by Rast-method. 
To learn the partition coefficient of iodine and water/CCl4 
An understanding of methods employed for problem solving in physical 
chemistry. 
Developed skills in procedures and instrumental methods applied in 
analytical and practical tasks of physical chemistry. 

Analytical 
Chemistry 
 

Topics covered include laboratory hygiene, instrumental analysis 
and separation & purification techniques: 
 
 Explain the theoretical principles and important applications of 

classical analytical methods and various techniques within 
gravimetric and coulometric methods. 

 To provide a basic knowledge and understanding of essential 
chemical and physical principles for analytical chemistry.  

 Explain the theoretical principles of various separation techniques 
in chromatography, and typical applications of chromatographic 
techniques 

 To understand different types of separation techniques 



 To study principle, construction and working of GC and HPLC. 
Industrial 
Chemistry 

The topic also cover the paints, pigments varnishes, ceramics, galss, 
cements, soaps, detergents, refractories, fertilizers, adhesives, 
enamels, explosives and different industries: 
 
 To study the principles and through knowledge of scientific 

techniques of industrial Chemistry.  
 To understand the function of dyes, paints and pigments. 
 To study the various type of surfactants. 
 Know the various pharmaceutical drugs, their application and 
 synthesis. 

Inorganic 
Chemistry-III 

Semester-VI 
The topics discussed include coordination chemistry, organometallics 
chemistry, bioinorganic chemistry and material chemistry: 
 
 To understand the key features of coordination compounds, 

including: - the variety of structures. - oxidation numbers and 
electronic configurations. - coordination numbers. - ligands, 
chelates. - bonding, stability of complexes 

 To be able to use Crystal Field Theory to understand the magnetic 
properties (and in simple terms the colour) of coordination 
compounds. 

 To become familiar with some applications of coordination 
compounds.  

 To study about the concept  material chemistry.  
 To be able to recognize the types of isomers in coordination 

compounds.  
 To understand the organometallic compounds of d-block 

elements. 
 Know the synthesis and reactivity of metallocenes. 

Organic 
Chemistry-III 

To describe the structure and properties of various types of 
carbohydrates, Natural product, biochemistry, dyes, photochemistry, 
rearrangement reactions, and applications of UV, IR and NMR 
spectroscopy: 
 
 To study the structure and properties of various types of 

carbohydrates. 
 To understand the term of sterroids, hormones and proteins. 
 To study alkaloids, Ephedrine, citral molecule with their 

properties and application. 
 Understand the difference between carbocation and carbanion.  
 Discuss different types of rearrangement reactions.  
 Determine structure of compound by spectroscopic methods. 
 Students will demonstrate an advanced level of knowledge in 

Organic photochemistry. 
 How to design syntheses of organic molecules.  
 Improve their theoretical knowledge about chemical reactions 

which are carried out by light. 
 How to determine the structure of organic molecules using IR and 

NMR spectroscopic techniques. 



 
. 
 

 

 

 

 the use of nuclear magnetic resonance spectroscopy, mass 
spectrometry and infrared spectroscopy for organic structure 
elucidation. 

Polymer 
Chemistry 

Polymer Chemistry is a course that introduces students to Polymer 
science, engineering and technology, where types of polymer, 
reactions to form polymer, polymerization mechanisms, structures, 
properties and applications: 
 
 Polymer structure/conformation and transitions from liquid (melt, 

solutions) to solid (polymer crystals and –glass) states are 
discussed using equilibrium thermodynamics, kinetics and free 
volume considerations.  

 Polymer solubility/miscibility and phase diagrams are determined 
using thermodynamic parameters. Molecular weight 
determination of polymers is shown using osmotic pressure and 
viscometry. 

 Differentiate between natural and man-made polymers. 
 An overview of mechanical and rheological properties of 

polymers is also given. Specialized synthesis for flow assurance 
industry.  

 Explain polymerization methods. 
 Identify the repeat units of particular polymers and specify the 

isomeric structures which can exist for those repeat units 


