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Programme Specific Outcomes 

 

B.Sc. Chemistry (B.Sc.): 

After completion of the B.Sc., students should be able to: 

 Understand the basic concepts, fundamental principles, and the scientific theories related to 
various scientific phenomena and their relevancies in the day-to-day life.  

 The skills of observations and drawing logical inferences from the scientific experiments.  
 Acquired the skills in handling scientific instruments, planning and performing in laboratory 

experiments.  

 

Course Outcomes 

 

F.Y.B.Sc. Chemistry: 

 

Chemistry Paper – I: Physical and Inorganic Chemistry 

After the completion of this course, the students are expected to know: 

 Understand of behaviour of gases, ideal gas as a model system and its extension to real gases. 

 The dependence of physical state on pressure, volume and temperature. 

 The existence of liquid state, comparison of its properties with other states. 

 The concept of liquid crystal. 

 The theoretical basis of adsorption phenomena, dynamic nature of surface and its 

applications in catalysis and in dispersed phases 

 The basics of calculus. 

 The concept of mole 

 Understand the concept of oxidation & reduction, oxidizing agent, reducing agent, redox 

reaction, oxidation number. 

 Balance a redox equation by ion electron method & oxidation number method. 

 The historical development of atomic models. 

 The quantization of energy and duality of matter. 

 The first, second and third laws of thermodynamics. 

 The fundamental concepts of valence band theory. 

 The concept of hybridization and different types of hybridisation 

 The concept of valence shell electron pair repulsion theory. 

 

Chemistry Paper – II: Organic and Inorganic Chemistry 
 Students will be able tolearn the chemical bonding in organic molecules and various structural 

effects that will alter the reactivity of the molecules. 

 Students will come to know about the methods of synthesis & chemical reactions of  

hydrocarbons like Alkane, Alkene, Alkynes & aromatic hydrocarbons.   
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 Students will learn the chemistry of various functional groupsAlkyl halides, alcohols, phenols, 

ethers, aldehydes, ketones, carboxylic acids, amines. 

 Students will be able tolearn the concepts of stereochemistry like types isomerism, 

conformational isomerism in ethane, propane and butane. In addition to this, they will learn the 

E/Z nomenclature & R/S configuration of the molecules. 

 They will be able to understand the periodicity of the elements from S & P block,  electronic 

configuration of elements, anomolous behavior of first element of IIIA to VII A groups with other 

elements in the same group and the chemistry of Basic compounds of boron, aluminum, silicon. 

 
Chemistry Paper – III: Practical Course 

 The students are expected to understand the fundamentals, principles, mathematical 

concepts and recent developments in the subject area.  

 The practical course is in relevance to the theory courses to improve the understanding of 

the concepts. 

 It would help in development of practical skills of the students. 

 It is expected to inspire and boost interest of the students towards chemistry as the main 

subject. 

 It would enable to develop interdisciplinary approach of the subjects for students opting for 

specialization in other subjects at latter stages of graduation. 

 Students will be able to understand the purification techniques like Crystallization, 

Sublimation and Distillation. 

 Students will be able to learn, how analyze given sample by using different analysis methods 

(viz. Volumetric analysis, Inorganic Qualitative Analysis etc.) 

 Students will be able to explain and determine gas constant (R) and its different values. 

 Students will be able to analyze Organic Compounds and also able to find out its 

compositions. 

 
S.Y.B.Sc. Chemistry: 

 

CH-211: Physical & Analytical Chemistry 

After the completion of this course, the students are expected to know: 

 The concept of kinetics , terms used , rate laws , types of order 

 To discuss examples of first order and second order reaction 

 The factors affecting on rate of reaction 

 Different techniques of measurement of rate of reaction 

 Understand laws of photochemistry, Quantum yield and its experimental measurement 

 Distribution law and its thermodynamic proof. 

 Chemical analysis and its applications, Sampling 

 Meaning of error and terms related to expression & estimation of errors and classification of 

errors 
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 Basic principles in qualitative analysis, different groups for basic radicals, group reagent and 

precipitating agents, interfering anions and its removal 

 Different tests for detection of elements like C, H, (O), N, S & P. 

 Quantitative analysis of C, H by Liebig’s method, Kjeldahl’s method, Carius tube method 

 Empirical and molecular formula 

 

CH-212: Organic & Inorganic Chemistry 

 Students will be able to Identify chiral center in the given organic compounds.  

 Students will be able to Define Erythro, threo, meso, diastero isomers with suitable examples. 

 Students will be able to Able to find R/S configuration in compounds containing two chiral 

centers.  

 Students will be able toExplain Bayer’s strain theory, Heat of combustion and relates stability 

of cycloalkanes. 

 Students will be able to explain the stability of cyclohexanes. 

 Draw the structure of boat and chair configuration of cyclohexane.  

 Students will be able to draw axial and equatorial bonds in cyclohexane.  

 Students will be able to draw structure of conformations of mono- & disubstituted 

cyclohexanes. 

 Students will be able to explain the stability of axial and equatorial conformation of 

monosubstituted cyclohexanes. 

 

CH-221: Physical & Analytical Chemistry 

After the completion of this course, the students are expected to know: 

 Free energy concepts, types and its variation and its significance 

 van’t Hoff reaction isotherm and thermodynamic equilibrium constants, 

 Chemical and physical equilibrium, Clausius –Clapeyron equation and its applications 

 Ideal and non ideal solutions and laws governing these solutions 

 Interpretation of vapor pressure-composition diagram, temperature-composition diagram. 

 Azeotropes and partially immiscible liquids. 

 Meaning of equivalent weight, molecular weight, normality, molality, primary and secondary 

standards. 

 Calibrate various apparatus such as burette, pipette, volumetric flask, barrel pipette. 

 To explain role of indicators-mixed and universal indicators. 

 To know the principles of acid base titration, complexometric precipitation and redox 

titrations. 

 To know the definitions and difference between iodometry and iodimetry. 

 Choice of suitable indicator. 

 Mohr’s and Fajan’s method. 

 To determine the amount of halides separately and in presence of each other. 
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CH-222: Organic & Inorganic Chemistry 
 Students will be able to Define and classify heterocyclic compounds.  

 Students will be able to Use Huckel rule to predict aromaticity. 

 Students will be able to suggest synthetic route for preparation of various heterocyclic 

compounds. 

 Students will be able to Write and complete various reactions of heterocyclic compounds. 

 Students will be able to predict products. 

 

 

CH- 223: Practical 

After the completion of this course, the students are expected to know: 
 Verify theoretical principles experimentally  

 Interpret the experimental data iii. Improve analytical skills iv. Correlate the theory and 

experiments and understand their importance 

 Verify theoretical principles experimentally.  

 Acquire skill of crystallization, record correct m. p. / b. p.  

 Perform the complete chemical analysis of the given organic compound and should be able 

to recognize the type of compound.  

 Write balanced equation for all the reactions, they carry in the laboratory.  

 Perform the given organic preparation according to the given procedure.  

 Follow the progress of the reaction by using TLC technique.  

 Set up the apparatus properly for the given experiments.  

 Perform all the activities in the laboratory with neatness and cleanness. 

 Improve analytical skills. 

 Correlate the theory and experiments and understand their importance. 

 

T.Y.B.Sc. Chemistry: 

 

CH-331: Physical Chemistry 

After the completion of this course, the students are expected to know: 

 Expression for rate constant k for third order reaction 

 Derivation for half-life period of third order reaction and to show that half-life is inversely 

proportional to square of initial concentration of reactants. 

 Experimental determination of order of reaction by integrated rate equation method, 

Graphical method, Half-life method and Differential method. 

 Derivation of Arrhenius equation and concept of energy of activation 

 Meaning of specific resistance, specific conductance, cell constant and their units, Cell 

constant, its theoretical and experimental determination. 



 
 

 

P
ag

e5
o

f 
 2
 

 Variation of specific and equivalent conductance of strong and weak electrolyte with dilution 

 Kohlrausch’s law of independent migration of ions and its applications such equivalent 

conductance of weak electrolyte at zero conc., degree of dissociation (α), ionic product of 

water. 

 Transport number of an ion, Hittorf’s rule 

 Understand the term specific volume, molar volume and molar refraction. 

 Understand the meaning of electrical polarization of molecule-induced and orientation 

polarization 

 Dipole moment and its experimental determination by temperature variation method. 

 Nature of wave and its characteristics such as wavelength, wave number, frequency & 

velocity. 

 Meaning of phase, component and degree of freedom and derivation of phase rule. 

 Explanation of phase diagram of water and sulphur. 

 Explanation of two component system curve: for silver-lead and Zinc-cadmium. 

 

CH-341: Physical Chemistry 

After the completion of this course, the students will be able to know: 

 Origin of EMF of electrochemical cell. 

 What is mean by reference electrode- Primary and secondary reference electrode 

 Construction, representation, working and limitation of SHE, SCE 

 Nernst Equation for theoretical determination of EMF and liquid junction potential 

 Classification of electrochemical cell-Chemical cell and concentration cell 

 Application of EMF measurement such as pH determination, Determination of solubility and 

solubility product. 

 Classification of nuclides with suitable examples such as isotope, isobar, isotone and isomers 

 Mass defect, Total and mean binding energy and Unit of Radioactivity 

 Principle, construction and working of G.M. / Proportional counter. 

 Applications of radioisotopes 

 Crystal system and Bragg’s experiment and derivation of Bragg’s equation 

 Concept of quantization, atomic spectra 

 Wave particle duality and Uncertainty principle and its physical significance 

 Particle in a box ( 1 and 3 dimensional) and degeneracy 

 

 

 

 

CH-332: Inorganic Chemistry 
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 Acquaintance with knowledge of MOT for the formation of homonuclear & heteronuclear 

diatomic molecule will enable students to predict stability, bond order & magnetic properties 

of molecules. 

 Students will be able to account for the stability & reactivity of co-ordination compounds on 

the basis of Pauling’s valence bond theory & Sidgwick theory. 

 Conceptual understanding of formation of co-ordination compounds will enable student 

develop through understanding about hybridization, isomerism, magnetic properties & color 

of various co-ordination compounds in the light of theories like VBT,CFT,MOT. 

 

CH-342: Inorganic Chemistry 
 Understanding the position, properties & reactivity of f-block elements will avail students with 

deep knowledge of unique characteristics, separation methods & vast application of f-block 

elements. 

 Knowledge of N(E) curve & band theory for metals & semiconductors will enable 

 Students classify various substances as good, moderate & bad conductor of electricity. 

 Students will be able to explain emerging concepts like superconductivity & its application. 

 Students will be able to predict the stability of ionic solids on the basis of radius ratio. The 

knowledge of Pauling’s theory for univalent radius will allow them calculate crystal radius of 

ionic solids theoretically. 

 Study of homogenous & heterogeneous catalysis for reaction will enable students to explain 

various industrial processes that employ such catalysis approach. 

 Students will acquire through understanding of role of metal ion in bioinorganic chemistry & 

its application in maintaining the proper functioning of metalloproteins. 

 

CH-333: Organic Chemistry 

After the completion of this course, the students will be able to know: 

 Complete theoretical knowledge of various aspects of acidity & basicity of organic 

compounds will enable students predict strength of acids & bases on the basis of parameters 

like pka and pkb. 

 Learning to draw various conformations of disubstituted cyclohexane will help student 

 Develop a skill of energy calculation & prediction of optical activity of various conformers. 

 Students will be able to gain deep knowledge about the role of nucleophile ,leaving group, 

solvent ,structure of substrate in determining the mechanistic pathway for nucleophilic 

substitution reaction. 

 Deep insight into the concept of reactivity & orientation of adding reagent across unsaturated 

system will attain students with fine skill of writing mechanism for addition reactions & 

predicting the product for given chemical transformation. 
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 Knowledge of most important reactions in synthetic organic chemistry like Elimination, 

aromatic electrophilic &  nucleophilic substitution reaction will help students in suggesting 

the reagent, writing mechanism & predicting the product for given set of reactions.  

 

CH-343: Organic Chemistry 

 Students will be able to analyze reaction pathway with respect to the type of intermediate 

formed & will be able to predict their stability ,reactivity on the basis of electronic factors like 

inductive effect, resonance. 

 Introduction to disconnection of target molecule will enable student learn functional group 

interconversion & predict retro synthetic approach for given target molecule. 

 Study of mechanistic pathway for various rearrangement reactions will train students to 

synthesize desired rearranged skeleton using named reaction. 

 Acquaintance with various spectroscopic techniques like UV, IR & PMR will help students 

expertise in structure elucidation from given spectral data. 

 Students will be able to conceptualize the importance and application of biomematic 

synthesis by studying the synthesis, purification & uses of some natural products. 

 

CH-334: Analytical Chemistry 
 Students will be able toexplain the role of analytical chemistry in science. 

 Students will be able to compare qualitative and quantitative analyses. 

 Students will be able to define the different gravimetric methods. 

 Interpret the complexometric titrations. 

 Students will be able to explain Conceptual understanding of electrogravimetric principle 

 Students will be able to know the basic principle & application of Thermal methods of Analysis like 

TGA, DTA & DSC.  

 Students will be able to explain Principles & Applications of Spectrophotometric analysis. 

 Students will learn the techniques of qualitative & quantitative separation of mixture of cations 

using Polarography. 

 Students will be able to study the sample in question qualitatively and quantitatively by measuring 

the absorbance. 

 Students will be able to know the Emission spectroscopy as an analytical tool. 

 

CH-344: Analytical Chemistry 
 Students will be able to learn and utilize various techniques of solvent extraction like batch 

extraction, soxhlet extraction and counter extraction based on the portioning capacity of the 

solute. 

 Students will be able to explain various techniques of chromatography like Thin Layer 

Chromatography, Paper chromatography, Column chromatography and their applications 

toseparate & purify the mixture of components. 
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 Students will come to know about the advancement in techniques of chromatography like Gas 

chromatography, HPLC & Supercritical Fluid chromatographyfor separation and identification of 

the components present in trace amounts & their application in various fields like forensic 

investigations, environmental analysis & biochemistry. 

 Students will come across the technique of electrophoresis, an efficient tool for estimation of the 

DNA molecule, conformation of newly isolated DNA to solve the criminal cases. 

 While going through the technique of Turbidimetry and Nephelometry, students will learn the 

basic principle & working of Turbidimeter and its application to find out the turbidity in water 

bodies, environmental samples, fruit juices and the activity of certain enzymes. 

 

CH-335: Industrial Chemistry 

 This course enables the students to learn use of agrochemicals like pesticide, insecticides, 

fungicides, fertilizers and their environmental impact.  

 Study of food industry makes them aware of food adulteration, storage and processing of 

food.  

 This course also provides opportunity to study agrochemicals, food chemicals on industrial 

scale. 
 Students also learn manufacturing of basic chemicals such as Ammonia, Sulphuric acid and 

Nitric acid.  
 Syllabus further comprises study of petrochemicals and eco- friendly fuels, where in 

students study processing of petrochemical fuels, properties of fuels and applications of 

fuels, non conventional energy.  
 Syllabus also includes study of cement and glass industry. Properties, manufacture and 

applications of different types of cement and glass. 

 

CH-345: Industrial Chemistry 

 Students are expected to learn properties, ways to manufacture or process and application 

of different types of polymer, paints, pigments, dyes, soaps, detergents and cosmetics.  

 Students also learn theoretical aspects of manufacturing of sugar and fermentation 

industry.  

 Syllabus further includes study of Pharmaceutical industry where students are introduced to 

general aspects of drug action, manufacturing of some drugs and its usage and lastly there is 

topic which discusses problems caused by industry such as pollution and generation of 

waste and what are the ways which can prevent or minimize it. 

 

CH-336-D Environmental and Green Chemistry 
Students will be able to learn  

 The Importance and conservation of environment. 
 Segments of atmosphere 
 Ozone depletion 
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 Ecological changes due to hazardous gases 
 Water resources 
 WHO limits for toxic materials in water stream 
 Need of green chemistry technology 
 Principles of green chemistry 
 Advantages of green chemistry 
 Simple examples to clarify the principles 

 
CH-346-D Environmental and Green Chemistry 

Students will come to know 
 Methods of water purification 
 Waste water treatment process 
 Waste water treatment plants 
 Types of soil 
 Components of soil 
 Types of solid waste and their disposal 
 Various analytical techniques to analyze the pollutants qualitatively and quantitatively. 
 Greenhouse gases and their effects 
 Global warming 
 Climate change 
 Importance of water as a green solvent 

 

CH-347: Physical Chemistry Practicals 

After the completion of this course, the students are expected to know: 

 To impart students a broad outline of the methodology of science in general and chemistry in 

particular. 

 To develop skills in doing experiments in kinetics, potentiometry and conductometry, 

colorimetry and pH metry. Enable the students to prepare data analysis using spreadsheet 

program. 

 The students will learn the important analytical and instrumental tools used for practicing 

chemistry. 

 They will learn computer based presentation and statistical analysis of data using spreadsheet 

software. 

 To impart essential theoretical knowledge on atomic structure, chemical bonding, and nuclear 

chemistry. 

 To develop skills for quantitative estimation using the different branches of volumetric 

analysis. 

 

CH-348: Inorganic Chemistry Practicals 
Students should be able to ---  

 Perform quantitative estimation using gravimetric methods. 

 Perform volumetric analysis of various anions in acidic, basic or neutral condition. 

 Perform separation of mixture of cations by column chromatography. 
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 Synthesize complexes from given ligand and water soluble salt. 

 Separate cations and anions from given inorganic mixture by systematic analysis. They will 

be equipped to remove interfering radicals as phosphate and borate by chemical treatment. 

 Estimate the concentration of metal ions through colorimetry. 

 

CH-349: Organic Chemistry Practicals 
After completion of practical course student should be able to 

 Verify theoretical principles experimentally.  

 Acquire skill of crystallisation, record correct m. p. / b. p.  

 Perform the complete chemical analysis of the given organic compound and should be able 

to recognize the type of compound.  

 Write balanced equation for all the reactions, they carry in the laboratory.  

 Perform the given organic preparation according to the given procedure.  

 Follow the progress of the reaction by using TLC technique.  

 Set up the apparatus properly for the given experiments.  

 Perform all the activities in the laboratory with neatness and cleanness. 

 
 


