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Program Outcomes (Pos): 

1) Idea of stereochemistry of organic compounds and organic reaction mechanism. 

2) Use of spectroscopic techniques in the structural determination of simple organic 

compounds. 

3) Gaining the knowledge of s, p, d, and f-block elements. 

4) Chemistry of co-ordination compound including bonding, thermodynamic and kinetic 

aspects, magnetic and electronic properties 

5) Basic knowledge of thermodynamics and electrochemistry. 

6) Idea of atomic structure, chemical bonding and stereo chemistry. 

7) Application of elementary quantum mechanics in determining the structure of atom & 

molecule. 

8) Fundamental applications of various drugs such as Analgesic, Antipyretics and Anti-

inflammatory. 

9) General introduction, classification and applications of dyes. 

10) Basic knowledge of sophisticated analytical instruments. 

 

Program Specific Outcomes (PCOs): 

1) Improve the knowledge of students in chemical sciences. 

2) Create awareness of the students in environmental problems. 

3) Understanding the need of modern tools in chemical sciences. 

4) Awareness of the knowledge of instruments to students. 

5) Information regarding the market for chemical industry. 

6) Developing the practical skill of the students. 

7) Understanding the basic information of drugs and dyes. 

8) General introduction to Dyestuff Chemistry. 

9) Safety in laboratory. 

10) Introduction to quality concepts such as quality control, quality assurance and sampling. 

 



Course Outcome (Cos) 

Name of 
Program 

Course Title Course outcomes 

F. Y. B. Sc. 
General 
Chemistry 
(Sem-I) 

Chemistry P-I Physical Chemistry: 
Knowledge about chemical thermodynamics, First law of 
thermodynamics, thermodynamic terms and chemical 
calculations based on expressing concentration of solutions. 
Inorganic Chemistry: 

Inorganic Chemistry: 
Can understand the atomic structure, Rutherford atomic 
model, Bohr’s theory, concept of principles of quantum 
mechanics, Periodical table and periodicity. 

Organic Chemistry: 
Can write the IUPAC names of any organic compounds 
from their structure and draw its structure from its IUPAC 
name. Bonding and structure of organic compounds, 
fundamentals of organic reaction mechanisms. 

Chemistry P-II Physical Chemistry: 
Gain the knowledge of chemical kinetics, order and 
molecularity of reaction, Integrated rate equation of first 
and second order reaction, Liquid state such as surface 
tension, viscosity, refractive index and liquid crystals. 
 
Inorganic Chemistry: 
Student comparatively studies the properties of main group 
elements such as electro negativity, oxidation state, 
diagonal relationship, allotropy, catenation property. 
 
Organic Chemistry: 
Can draw the Fischer, Newman, Sawhorse projection 
formulae, Cis-Trans, Syn-Anti, E/Z nomenclature. 
Introduction of optical isomerism and conformation 
analysis of alkanes. 
 

Practical’s Paper-I: 
1. They can determine the rate constant for the hydrolysis of 
esters by HCl as catalyst, standardization of NaOH by using 
succinic acid, determination of enthalpy. 
2. Commercial analysis of mineral and organic acids and 
salt of weak acid and strong base. Titrametric analysis using 
double indicators. 
 
Paper-II: 
1. Can determine the percentage purity of sample by 
gravimetric analysis. 
 



2. They can purify and recrystallize the given organic 
compounds and determine the melting point, boiling point 
separation of mixtures by chromatographic techniques. 

F. Y. B. Sc.  
General 
Chemistry 
(Sem-II) 

Chemistry-I Physical Chemistry: 
They can understand the kinetic theory of gaseous, Vander-
Waals equation, experimentation of Joule-Thomson effect 
chemical equlibria and thermodynamic parameters. 
 
Inorganic Chemistry: 
They can know the concept of qualitative analysis and acid-
base theories i.e. Arrhenius, Lowry-Bronsted and Lewis 
theory, application of HSAB principle. 
 
Organic Chemistry: 
They can understand the chemistry of aliphatic 
hydrocarbons, elimination reactions, Markownikoff’s and 

anti-markownikoff’s addition across alkenes. Electrophilic 
and nucleophilic additions. 

Chemistry-II Physical Chemistry: 
Student can gain the knowledge of ionic equiliria, 
introduction and types of buffer solutions. Molecular 
spectroscopy and solid state chemistry. 
 
Inorganic Chemistry: 
Students can understand the types of chemical bonds, 
comparison between ionic and covalent bond. VSEPR 
theory and its applications and limitations. They can find 
out the oxidation number of various elements, extraction of 
elements, titration curves of single and multi-electron 
system. 
 
Organic Chemistry: 
They can know the stereochemistry of cyclo-alkanes and 
conformational analysis. Can apply Huckel’s rule to 

aromatic compounds, determine the anti-aromaticity and 
aromatic characters of arenes. 
 

Practical’s Paper-I: 
1. They can determine the rate constant for the 
saponification reaction between ethyl acetate and NaOH. 
Determine the pH values of Buffer solutions. Plotting the 
calibration curve of KMnO4 by colorimeter. Can write the 
Material Data Safety Sheet (MSDS). 
2. Semi micro qualitative analysis of simple two acidic 
radicals and two basic radicals from mixture. 
 
Paper-II: 
1. They can find out percentage of Cu(II) in sample by 
iodimetry. 



2. They can characterize the organic compound containing 
C, H, O, N, S and halogens elements. 

S. Y. B. Sc. 
(Sem-III) 

General 
Chemistry-I 

 

Physical Chemistry: 

1. They can know the concept of chemical thermodynamics, 
Partial Molal Properties, Chemical Potential and its 
variation with Pressure and Temperature. 
2. Can know the concept of electrochemistry, Conductivity, 
equivalent and molar conductivity and their variation with 
dilution for weak and strong electrolytes. 
3. Can determine the transference number and its 
experimental determination using Moving boundary 
method. 
 
Inorganic Chemistry: 
1. Student can understand the chemical bonding, Non-
Directional and directional Bonding. 
2. Can understand the role of Hybridization and types of 
hybrid orbitals-sp, sp2, sp3, sp3d, sp2d2and sp2d sp3d2. 
Molecular Orbital Theory: Linear combination of atomic 
orbital’s (LCAOs) to give molecular orbitals. 
3. They can able to draw the Molecular orbital diagram of 
O2,O2

+ O2
-,O2

2- etc. 
 
Organic Chemistry: 
1. Can study the reactions and reactivity of halogenated 
hydrocarbons such as Alkyl halides, Aryl halides: 
Reactivity of aryl halides towards nucleophilic substitution 
reactions. 
2. They can be familiar with the concept of organo-
magnesium and organo-lithium compounds and reactivity 
of carbon-metal bond. 
3. Student can know the methods of preparation and 
reactions of alcohols, phenols and epoxides. 
 

General 
Chemistry P-II 

 

Physical Chemistry: 
1. Student learned the basic concepts of Chemical Kinetics: 
Reversible or opposing, consecutive and parallel reactions. 
2. They can study the effect of temperature on the rate of 
reaction, Arrhenius equation, Concept of energy of 
activation. 
3. Students can familiarize with the theories of reaction 
rates i. e. collision theory and activated complex theory of 
bimolecular reactions. 
4. Know the concept of Solutions: Ideal solutions and 
Raoult’s law, deviations from Raoult’s law-non-ideal 
solutions. Vapour pressure-composition and temperature -
composition curves of ideal and non-ideal solutions. 
Distillation of solutions. 



5. Student can study the partial miscibility of liquids: 
Critical solution temperature; effect of impurity on partial 
miscibility of liquids with respect to Phenol-Water , 
Triethanolamine-Water and Nicotine-Water systems  
 
Inorganic Chemistry: 
1. Students aware about the selected topics on p block 
elements i. e, Boron, Silicon, Germanium, Nitrogen family. 
 
Organic Chemistry: 
1. Student can study the chemistry of carbonyl compounds. 
2. They can draw mechanism of Benzoin condensation, 
Knoevenagel condensation, Claisen-Schmidt and 
Cannizzaro reaction. 

 
Basics of 
Analytical 

Chemistry P-III 
 

1. Learners should be able to decide how to identify a 
sample and prepare it for analysis  
2. Can select a proper procedure for analysis and identify 
sources of possible errors in the results obtained.  
3. Student can able to select proper titrimetric method 
identify a suitable gravimetric method. 
4. Learners can perform the required calculations involved 
in the analysis by titrimetry as well as gravimetry.  

Practical’s 1. Students can able to handle the analytical instruments 
such as conductometer, Potentiometer, Colorimeter, pH 
meter etc. 
2. Can determine the energy of activation of acid catalyzed 
hydrolysis of methyl acetate. 
3. Can investigate the reaction between K2S2O8 and KI with 
equal initial concentrations of the reactants  
4. They can identify the cations in a given mixture and 
separating them by analytical method. 
5. Check the quality of water sample estimation of its total 
hardness. 
6. Can investigate the purity of organic substances and prepare 
the derivatives of organic compounds. 
7. Can learn the estimation of drugs by titrametric analysis. 

S. Y. B. Sc. 
(Sem-IV) 

General 
Chemistry P-I 

 

Physical Chemistry: 
1. They can know the concept of Electrochemistry and 
phase equilibria. 
2. Can draw the phase diagrams of one-component systems. 
 
Inorganic Chemistry: 
1.  Can learn the properties of Transition series elements. 
2. They can understand the Chemistry of Titanium and 
vanadium. 
3. They can familiarize with the Chemistry of Coordination 
Compounds. 
4. Can apply the eighteen electron rule to metal ions. 
Organic Chemistry: 
1. Student can know the reaction of carboxylic acids and 



their derivatives. 
2. Learners can write the mechanism of Claisen 
condensation and Dieckmann condensation reaction. 

General 
Chemistry P-II 

 

Physical Chemistry: 
1. Learners can know the laws of crystallography and types 
of crystals and also learn characteristics of simple cubic, 
face centered cubic and body centered cubic systems. 
2. They can derive the Bragg’s equation and also determine 
the Avogadro’s number. 
3. Student understands the concept of Catalysis. 
 
Inorganic Chemistry: 
1. Student can learn the behavior of ions in aqueous 
medium. 
2. Uses and Environmental Chemistry of volatile Oxides 
and oxo-acids. 
 
Organic Chemistry: 
1. Student can know the importance of heterocyclic 
compounds and their synthesis, reaction and applications. 

Basics of 
Analytical 

Chemistry P-III 
 

1. The learner understands the importance of separation in 
sample treatment and various methods of separations. 
2. They can learn how to select a method of separation of an 
analyte from the matrix  
3. They know the principle of solvent extraction and effect 
of various parameters on solvent extraction of a solute. 
4. Student can familiar with the various types of electrodes 
or half cells. 
5. Learner understands the use of statistical methods in 
chemical analysis, Computation of Confidence limits and 
confidence interval. 
6. Can know the method to draw best fitting straight line 
7. Test for rejection of doubtful result  

Practical’s 1. Students can able to handle the analytical instruments 
such as conductometer, Potentiometer, Colorimeter, pH 
meter etc. 
2. Can compare the strengths of two strong acids by 
studying kinetics of acid hydrolysis of methyl acetate. 
3. Thorough knowledge regarding inorganic preparations. 
4. They learn about qualitative Analysis of bi-functional 
organic compounds. 
5. They familiar with the tools in analytical chemistry. 
6. They can make acquainted about paper chromatography 
and solvent extraction techniques. 

T. Y. B. Sc. 
(Sem-V) 

Physical 
Chemistry P-I 

1. Students became familiar with rotational and vibrational 
spectrum for diatomic molecules and concept of Raman 
Spectroscopy. 
2. They can learn about colligative property, and their 
determination methods. They also understand the concept of 



collision theory, study of kinetics of fast reaction. 
3. They can know the concept of radioactivity, detection 
and measurement of radioactivity using counters, 
applications of radioisotopes, nuclear reactions, 
construction and working of nuclear reactors. 
4. Idea about surface chemistry and colloidal state. 

Practical’s 1. Student can able to determine the molecular weight of 
compound by Rast method. 
2. They can determine the order of reaction by fractional 
change method. 
3. Learners can understand the adsorption of acetic acid on 
charcoal. 
4. Students can able to handle the analytical instruments 
such as conductometer, Potentiometer, pH meter etc. 

Inorganic 
Chemistry P-II 

1. Student can learn about molecular symmetry and 
chemical bonding. They also know the concept of point 
group. 
2. Can understand crystal lattice, lattice point, unit cell and 
lattice constants. Further, understands defects in solids and 
concept of superconductors. 
3. They can learn about various properties and applications 
of inner transition elements. 
4. They can learn the classification and characteristics of 
non-aqueous solvents, comparative chemistry of Group-16 
and 17. 

Practical’s 1.  Thorough knowledge regarding inorganic preparations. 
2. They also able to determine the percentage purity of 
water soluble salts. 

Organic 
Chemistry P-III 

1. Students can draw the mechanism of reaction, pericyclic 
reaction and photochemical reaction. 
2. They know about stereochemistry of organic compounds, 
agrochemicals and heterocyclic chemistry. 
3. They can write the IUPAC nomenclature of bicyclic and 
spiro compounds. Further, they can learn about green 
chemistry. 
4. Student can familiarize with the general introduction of 
spectroscopy and natural product. 

Practical’s 1. Student can acquire experimental skill in the separation 
of organic binary mixture containing two solid components. 
2. Develop the practical skill in the determination of 
melting point. 

 Analytical 
Chemistry P-IV 

1. Students can understand the concept of quality control, 
quality assurance and sampling. 
2. They can know the concept of Redox and 
Complexometric titrations. 
3. Learners can familiarize with the instrumentation and 
application of analytical instruments such as AAS, 
Turbidimetry, Nephelometry etc.. 
4. They understand the separation methods such as solvent 
extraction, HPLC and HPTLC. 



 Practical’s 1. Students can able to handle the analytical instruments 
such as spectrophotometer, flame photometer, turbidimeter 
etc. 
2. They can determine the Chemical Oxygen Demands 
(COD) of water sample.  

T. Y. B. Sc.  
(Sem-VI) 

Physical  
Chemistry P-I 

1. Student can understand the concept of electrochemical 
cells, classification of electrochemical cells, decomposition 
potential and overvoltage. 
2. They can know the basic terms, classification, molar 
mass of polymer and its uses in light emitting polymers, 
antioxidants and stabilizers. 
3. Student can understand the basic knowledge of quantum 
chemistry and renewable energy sources. 
4. They learn the principles and instrumentations of NMR 
and ESR spectroscopy. 

Practical’s 1. They acquired skill for handling instruments like 
potentiometer, conductometer and colorimeter. 
2. Student can determine the molecular weight of polymer 
using viscometer. 
3. Can interpret the order of reaction graphically from given 
experimental data. 

Inorganic  
Chemistry P-II 

1. Student can understand the concept of Crystal Field 
Theory (CFT), Splitting of d-orbitals, calculation of CFSE 
and limitation of CFT. 
2. They can learn the molecular orbital theory of co-
ordination compounds, stability and reactivity of metal 
complexes. Introduction about electronic spectra. 
3. Students can know the characteristics, synthetic methods, 
chemical reactions of organometallic compounds. Further, 
introduction of concept of metallocenes and catalysis. 
4. They learn the types and general steps in metallurgy and 
chemistry of group 18. Also know the biological 
importance of metal ions (Na, K, Fe, Cu). 

Practical’s 1.  Thorough knowledge regarding inorganic preparations. 
2. They also able to determine the percentage purity of 
water soluble salts. 

Organic 
Chemistry P-III 

1. They can know the structure of amino acid and proteins. 
2. Student can learn about mechanism of various 
rearrangement reactions. Further, they also get the 
knowledge about carbohydrates. 
3. They can understand different types of spectroscopy and 
their applications to organic compounds. Moreover, they 
know the basic structure DNA/RNA. 
4. They get familiarize the classification and preparation of 
polymers, applications of catalyst and reagents. 

Practical’s 1. Student can acquire experimental skill in the separation 
of organic binary mixture containing two solid components. 
2. Develop the practical skill in the determination of 
melting and boiling point. 



Analytical 
Chemistry 

P-IV 

1. Student can understand the basic principles of 
Polarography, DC Polarogram, quantification, applications, 
advantages and limitations. Principle, advantages and 
limitations of amperometric titrations. 
2. They can learn the chromatographic techniques such as 
Gas and Ion exchange chromatography. 
3. Students acquire the knowledge about analysis of food 
products and detection of adulterants. Study of cosmetic 
products. 
4. Students can know the instrumentation, application of 
TGA, DTA. Thermometric titrations and analytical method 
validation. 

 Practical’s 1. They acquired skill for handling instruments like 
Spectrophotometer, potentiometer and pH meter. 
2. Analysis of commercial sample and Ion exchange 
separation. 
3. They understand the principle of titrimetric analysis. 

T. Y. B. Sc. 
(Sem-V) 

Applied 
Component 

(Drugs and Dyes) 

1. Student can learn general introduction about drugs, routes 
for drug administration and dosage form and CNS drugs. 
2. They can know about the analgesic, antipyretics and anti-
inflammatory drugs. 
3. Student familiarize with the general knowledge of dye-
stuff industry, different dying methods and classification of 
dyes. 
4. Learner can understand the color and chemical 
constitution of dyes, unit processes and dyes intermediates. 

Practical’s 1. Student can get thorough knowledge regarding the 
preparations and estimation of drug and dyes. 
2. Student can get project knowledge of dyes. 

T. Y. B. Sc. 
(Sem-VI) 

Applied 
Component 

(Drugs and Dyes) 

1. Student get familiarize with the drugs discovery, drug 
design and its developments. 
2. They can known about chemotherapeutic agents such as 
Anti-amoebic, anti-tubercular, anti-neoplastic, anti-HIV and 
nano particles in medicinal chemistry. 
3. Student can learn about classification of dyes and 
environmental hazardous of synthetic dyes. 
4. They can understand the non-textile uses of dyes such as 
biomedical, food and cosmetics. Further, paper, leather, 
hair, laser and indicator dyes. 

Practical’s 1. Student can get thorough knowledge regarding the 
preparations of drug and dyes. 
2. Student can get knowledge of TLC of mixture of dyes. 
3. Student can prepare the monograph of drugs. 

 


