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Programme Outcomes 

After the completion of of graduation, the students will be able to 

PO1:Realize the basic principles of science  

PO2:Examine and envisage conclusion from data/information 

PO3: Perform required arithmetic calculations 

 PO4:Recognise various units and its conversions 

PO5:Compare various principles in science to generate new approaches  

PO6:To know the steps in the operations of various equipment’s and instruments  

PO7: Perform qualitative, quantitative analyses in science specific areas  

PO8: Understand mechanism of various scientific processes 

 

F.Y. B. Sc. 

Semester I 

Paper I – Inorganic Chemistry. 

At the end of the course, the students will be able to 

CO1: Identify different atomic structures and electronic configuration of elements. 

CO2: Determine various periodic properties of elements of periodic table. 

CO3: Classify S-block elements. 

CO4: Classify P-block elements. 

Paper II- Organic Chemistry. 

At the end of the course, the students will be able to 

CO1: Describe structures, type of bonding and type of effect in compounds. 

CO2: Explain different types of reactions with mechanism.   

CO3: Describe stereochemistry of organic compounds along with different types of 
isomerism. 
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CO4: Understand the various properties, method of synthesis and different chemical 
reactions of Alkanes. 

CO5: Follow the nomenclature, various properties, method of synthesis and different 
chemical reactions of Alkenes. 

CO6: Understand the concept of aromaticity along with their molecular orbital picture. 

CO7: Elaborates synthesis of polyhalogen compounds. 

 

Semester II 

Paper IV- Physical Chemistry. 

At the end of the course, the students will be able to 

CO1: Solves the different logarithmic equations. 

CO2: State various laws of gaseous molecules. 

CO3: Describe the kinetics of different reactions and action of catalyst on the same. 

C04: Elucidate liquid state compounds. 

CO5: Describe solid state compounds. 

CO6: Explain colloids along with their classification. 

 

Paper V- Inorganic Chemistry. 

At the end of the course, the students will be able to 

CO1: Describe structure and bonding in noble gas elements.  

CO2: Classify different types of bonding in the molecules and determine their structure by    
VSEPR theory. 

CO3: Understand the nuclear aspect of various elements in chemistry. 

CO4: Recognize the theoretical approach of different practical works like titration, etc.  
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Practicals (Lab course) 

Upon completion of the course, the students will be able to 

CO1: Prepare and standardize various solutions. 

CO2: Estimate basicity and molecular weight of given organic acid. 

CO3: Determine viscosity of given liquid. 

CO4: Determine the surface tension of given liquids. 

CO5: Verify the Lambert-Beer’s law. 

CO6: Identify acidic and basic radicals in given mixture. 

CO7: Detect types of organic compounds qualitatively by chemical analysis method. 

S.Y. B.Sc 

Semester III 

Paper No. VII (Organic Chemistry) 

Upon completion of the course, the students will be able to- 

CO1: Definition Of Alcohols and its identification in simple organic compounds 

CO2: Classification Of Alcohols  

CO3: Explain the  Preparation Methods Of Aldehydes , Ketones ,Carboxylic  Acids  

CO4: Preparation Of phenol  From  Cholorobenzene , Cumene  and Benzene Sulphonic Acid 

CO5: Explain Mechanism Of Nucleophilic Addition To Carbonyl Group 

Paper No. VIII (Physical Chemistry) 

Upon completion of the course, the students will be able to- 

CO1: Distinguish isothermal, adiabatic, isochoric and other thermodynamic processes 

CO2: exhilarate law of mass action, equilibrium constant with free energy 

CO3: Solve numerical problems related to efficiency, work done, heat change 

CO4: State and explain postulates of laws of Thermodynamics 

CO5: Interpret  interrelations between Clapeyron, Clausius and other relevant equations 
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Semester IV 

Paper No. X (Inorganic Chemistry) 

Upon completion of the course, the students will be able to- 

CO1: Present in depth knowledge of abundance, position, preparation, properties and 
chemical behaviour of various d and f block elements from the periodic table 

CO2: Identify co-ordination compounds and its applications 

CO3: Differentiate aqueous and non aqueous solvents 

Paper No. XI (Physical Chemistry) 

Upon completion of the course, the students will be able to- 

CO1: Explain different types of conductomertic titrations 

CO2: Solve mathematical problems on electro-chemistry 

CO3: Explain phase diagrams of one component systems 

CO4: Describe phase diagrams of two component systems 

CO5: Classify electrochemical and electrolytic cells 

Practicals (Lab course) 

Upon completion of the course, the students will be able to- 

CO1: Determine concentration values of sample solutions using instrumentation 

CO2: Evaluate and interpret heat of neutralization reactions 

CO3: Analyse quantitatively, specific elements by volumetric and gravimetric methods 

CO4: Determine critical solution temperatures of heterogeneous phases 

CO5: Determine the molar refractive index of given sample by refractometer 

CO6: Prepare organic derivatives and determine physical constants 

CO7: Estimate ester, amide and other organic molecule entities 
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T.Y. B.Sc. 

Semester V 

Paper No. XIII (Physical Chemistry) 

Upon completion of the course, the students will be able to 

CO1: Understand the quantum mechanics and derive Schrodinger wave equation of 
Hydrogen atom. 

CO2: Elucidate basic features of different spectrometers. 

CO3: Describes various laws of photochemistry and elaborates the process of fluorescence 
and phosphorescence. 

CO4: Determine structure of molecules applying optical activity, dipole moment and 
magnetic property. 

CO5: Explains the synthesis and role of nano-materials in our life.  

 

Paper No. XIV (Organic Chemistry) 

Upon completion of the course, the students will be able to 

CO1: Learn types of sets of proton in organic compound and solve simple PMR problems 
with given data. 

CO2: Categorise various organometallic compounds and activity in simple organic 
transformations. 

CO3: Recognize and classify various active Methylene compounds along with synthesis. 

CO4: Understand various types of fats and oils. 

Semester VI 

Paper No. XVI (Inorganic Chemistry) 

Upon completion of the course, the students will be able to- 

CO1: Describe nature of metal-ligand bonding and illustrate splitting of d orbitals. 

CO2: Demonstrate the mechanism of sodium potassium cycle. 

CO3: Define essential and trace elements and their role in biological system. 
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CO4: Categorize chromatographic techniques with reference to adsorbents and other 
components. 

Paper No. XXII (Organic Chemistry) 

Upon completion of the course, the students will be able to 

CO1: Explicate effect of aromaticity on strength of basicity of heterocyclic compound. 

CO2: Categorize carbohydrates and its utility in day to day life. 

CO3: Explain various types of polymers along with their synthesis. 

CO4: Explain various types of dyes and drugs along with their synthesis. 

 

Practicals (Lab course) 

Upon completion of the course, the students will be able to 

CO1: Identify organic mixtures by chemical analysis method. 

CO2: Analyse inorganic radicals by chemical analysis method. 

CO3: Identify and separate given mixtures by gravimetric and volumetric method. 

CO4: Analyse percent composition of acid mixture by Conductometric method. 

CO5: Identify empirical formula by potentiometric method. 
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F.Y. M.Sc.  

Semester I  

Paper CHE-101- Analytical Chemistry 

Program Specific Outcomes At the time of Post-graduation, the students will be able to 

CO1:Understand Basic concept of Analytical chemistry 

CO2: Study the various separation techniques like Distillation and Solvent and solid phase   

extarction 

CO3: Understand the Chromatagraphic separation techniques 

CO4: Classification of chromatographictechniques 

 

Paper CHE-102- Iorganic Chemistry 

Upon completion of the course, the students will be able to:- 

CO1:Elaborate the symmetry and group theory of molecules 

CO2:Understand the classification of inorganic reaction and their mechanism  

CO3:Find the stability of constant of metal ligand equilibrium in solution 

CO4:application of Inorganic chemistry in biological system 

Paper CHE-103- Organic Chemistry 

Upon completion of the course, the students will be able to 

CO1: Study of nature of bonding in organic chemistry 

CO2:Classification of organic reactions and their mechanism with respect to structure and 

reactivity 

CO3: Understand the three dimensional structure and the properties of molecule andstereo-

chemistry 

CO4:Explain the Aliphatic and Nucleophilic substitution reactions 
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Paper CHE-104- Physical Chemistry 

Upon completion of the course, the students will be able to 

CO1:Define thermodynamics of biological reaction  

CO2: Elucidate theory of absolute reaction rates  

CO3: Estimate ionic strength of solutions  

CO4: Calculate solubility and solubility product of silver chloride in water  

CO5:Determine pH values of solutions of various concentration 

 

PaperCHE-205 -Spectroscopic method of analysis  

CO1: Discuss different spectroscopic methods and their applications in the analysis of 

compound CO2:Designate electromagnetic radiation  

CO3:Clarify in details photoelectron spectroscopy  

CO4: Discuss the nuclear magnetic resonance spectroscopy 

Paper CHE-206 -Inorganic Chemistry  

CO1:Understand electronic spectra and magnetic properties of metal complex  

CO2:Define methods of preparation, properties and structure of various compounds  

CO3:Elucidate the construction of tanabe- sugano diagram with suitable example  

CO4: Discuss the 18 electron rule  

CO5: Labelout the role of Orgel diagram 

 

 

 



9 
 

Paper CHE-207- Organic Chemistry  

CO1:Understand the mechanistic consideration of rearrangement reactions  

CO2: Discuss mechanism of elimination reactions  

CO3:Elucidate mechanism of metal hydride reduction of saturated and unsaturated carbonyl 

compound in ester and nitrile  

CO4:Elaborate the  ortho and para ratio  

 

Paper CHE-208- Physical Chemistry  

CO1:Recognize the properties of quantum mechanical operators  

CO2: Describe classification of solids on the basis of shapes and bonding  

CO3:Clarify the effect of increase of voids on the crystals  

CO4:Describe the selection rule and spin orbital coupling 

Laboratory course  

PaperCHE-209 General and Analytical  

CO1:Examinevarious components such as oil, coco-cola, bleaching powder  

CO2:estimate COD in water  

PaperCHE-210 Inorganic Chemistry 

CO1: Separate metal ions from binary mixture  

CO2:Categorize basic radicals  

PaperCHE-211 Organic Chemistry  

CO1: Describe single stage preparations of compounds CO2: Analyze binary mixtures  

CO3: Describe method of preparation of P-nitrobromobenzene from bromobenzene  
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PaperCHE-212 Physical Chemistry  

CO1:Understand the principles of  instrumental techniques such as potentiometer, 

conductometer, colorimeter  

CO2: Discuss Non- instrumental methods  

CO3:Define and calculate the radius of molecule by viscosity measurement  

CO4: Determine velocity constant of hydrolysis of ester 

 

S.Y M.Sc. 

Semester III 

 

PaperCHE-313 Structural elucidation by spectral methods  

Upon completion of the course, the students will be able to 

CO1: Explain principles of 1H NMR, 13C NMR and Mass Spectroscopy 

CO2:Explain Problems on UV, IR spectroscopy  

CO3:Clarify Principle of Massbauer spectroscopy, Quadrupole splitting  

CO4:Elucidate Principle of ESR Spectroscopy, Hyperfine splitting, Kramer’s degeneracy  

CO5: Discuss explanation of structure by spectral methods 

Paper CHEO-314 Organic Synthesis 

Upon completion of the course, the students will be able to 

CO1: Ppreparation and uses of organometallic reagents  

CO2: Understand mechanism of different organic reactions  

CO3: Explain idea of oxidation and various oxidative reagents  

CO4:Uses  of organic reagents in synthesis 
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Paper CHEO-315 Asymmetric synthesis and Bio-organic chemistry 

Upon completion of the course, the students will be able to 

CO1:Reaction of asymmetric hydroxylation and asymmetric reactions  

CO2:Pronounce aspects of Bio-organic chemistry and enzyme chemistry  

CO3:Understandco-enzyme chemistry  

CO4: Describe enzyme models, chiral recognition, cyclodextrins  

CO5:Elucidate chiral pool, chiral auxillary, asymmetric hydrogenation 

Paper CHEO-316 Photochemistry, Free radicals And Pericyclic reactions 

Upon completion of the course, the students will be able to 

CO1:Describe concept of Free radical reactions 

CO2: Discuss Pericyclic and Electrocyclic reactions 

 CO3:Define Cyclo-addition reactions  

CO4: Describe electro-cyclisation, sigmatropic rearrangements, photofries rearrangement 

 

Semester IV 

Paper CHEO-417 Organic Synthesis: Retro-synthetic Approach 

Upon completion of the course, the students will be able to 

CO1: Understand the idea of  Retro-synthetic analysis of different molecules  

CO2:Disconnection approach, protecting group, C-C disconnections  

CO3: Discuss ring synthesis, rearrangements, photochemistry in synthesis  

CO4: Describe synthesis of 3,4,5,6 membered ring 

 



12 
 

Paper CHEO-418 Advanced Organic and Heterocyclic Chemistry 

Upon completion of the course, the students will be able to 

CO1:Synthesis and properties of  five member hetero-cycles and fused hetero-cycles  

CO2:Pronounce mechanism of rearrangements and name reactions  

CO3: Understandnomenclature of hetero-cycles  

CO4: Describe fused heterocycles 

Paper CHEO-419 Chemistry of Natural Products 

Upon completion of the course, the students will be able to 

CO1:Define plant pigments and Biogenesis 

 CO2: Describe Terpenoids and carotenoids, coniine,nicotine,atropine, quinine and 

morpholine  

CO3: Understand Diel’s hydrocarbon, Bile acids, hormones  

CO4: Explain Synthesis of Anthocyanins with mechanism 

Paper CHEO-420Medicinal Chemistry 

Upon completion of the course, the students will be able to 

CO1: Synthesis and utilities of different drug molecules  

CO2:Classification of drugs, drug activity, drug absorption, distribution and deposition 

 CO3:Elucidate mechanism of drug action, classification of drugs  

CO4: Discuss antibiotic, antidiabetic, antineoplastic drugs 
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Laboratory Course-  

Paper CHE-421Qualitative analysis of ternary mixtures 

 Upon completion of the course, the students will be able to 

CO1:Separate ternary mixtures  

CO2:Classify each component in ternary mixtures 

PaperCHE-422 Organic multistep preparations 

Upon completion of the course, the students will be able to 

CO1:Perform the thin layer chromatography 

 CO2: Explain multistep preparation with mechanism  

CO3:Demonstrate single stage preparation with mechanism 

CO4:To carry out re-crystallization of prepared compounds 

Paper CHE-423 Structure elucidation and green protocol  

Upon completion of the course, the students will be able to 

CO1: Describe spectral analysis of organic compounds  

CO2:Elucidate Concept of green synthesis and its importance  

CO3: Describe principles of spectroscopy  

CO4:Perform the synthesis of compound by green method with mechanism 

Paper CHE-424 Project work 

Upon completion of the course, the students will be able to 

CO1: Define concept of synthesis, knowledge of project writing  

CO2: Perform literature survey with experimental details  

CO3: Describe step wise mechanism of synthesis of assigned compound  
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