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Program Outcomes (POs) for B. Sc. Programme 

PO1. Critical Thinking: Take informed actions after identifying the assumptions that frame our 

thinking and actions, checking out the degree to which these assumptions are accurate and valid, 

and looking at our ideas and decisions (intellectual, organizational, and personal) from different 

perspectives. 

PO2. Problem Solving: Solve problems from the disciplines of concern using the knowledge, 

skills and attitudes acquired from sciences/ mathematics/ social sciences/ humanities. 

PO3. Effective Communication: Speak, read, write and listen clearly in person and through 

electronic media in English and in one Indian language, and make meaning of the world by 

connecting people, ideas, books, media and technology. 

PO4. Individual and Team Work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in wide variety of settings. 

PO5. Ethics: Understand multiple value systems including your own, the moral dimensions of 

your decisions, and accept responsibility for them. 

PO6. Environment and sustainability: Understand the impact of technology and business 

practices in societal and environmental contexts, and sustainable development. 

PO7. Self-directed and life-long learning: Demonstrate the ability to engage in independent and 

life-long learning in the broadest context socio-technological changes. 

PO8. Design/Development of Solutions: Design solutions for complex science problems and 

design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and environmental 

considerations. 

PO9. Computational Thinking: Understand data-based reasoning through translation of data 

into abstract concepts using computing technology-based tools. 

PO10. Effective Citizenship: Demonstrate empathetic social concern and equity centred national 

development, and the ability to act with an informed awareness of issues and participate in civic 

life through volunteering. 

PO11. Global Perspective: Understand the economic, social and ecological connections that link 

the world’s nations and people. 

PO12. Aesthetic Engagement: Demonstrate and master the ability to engage with the arts and 

draw meaning and value from artistic expression that integrates the intuitive dimensions of 

participation in the arts with broader social, cultural and theoretical frameworks. 

  



 Criteria-II Teaching-Learning and Evaluation SSESA’s Science College, Nagpur 

 

  

 2.6.1  PO, PSO and COs for all Programmes offered by the institution  9 

 

Program Outcomes (POs), Program Specific Outcomes (PSOs) and 

Course Outcomes (Cos) for B. Sc. (Physics) Programme 
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Program Specific Outcomes (PSOs) and Course Outcomes (COs) 

for B. Sc. (Chemistry) Programme 

 

Programme Specific Outcomes (PSOs): 

The B.Sc.(Hons/Res) programme in Chemistry is designed to develop in students in depth 

knowledge of the core concepts and principles that are central to the understanding of this core 

science discipline. Undergraduates pursuing this programme of study go through laboratory work 

that specifically develops their quantitative and qualitative skills, provides opportunities for 

critical thinking and team work, and exposes them to techniques useful for applied areas of 

scientific study. 

1. Knowledge: Width and depth: Students acquire theoretical knowledge and understanding of 

the fundamental concepts, principles and processes in main branches of chemistry, namely, 

organic chemistry, inorganic chemistry, physical chemistry, analytical chemistry and 

biochemistry. In depth understanding is the outcome of transactional effectiveness and treatment 

of specialized course contents. Width results from the choice of electives that students are offered. 

2. Laboratory Skills: Quantitative, analytical and instrument based: A much valued learning 

outcome of this programme is the laboratory skills that students develop during the course. 

Quantitative techniques gained through hands on methods opens choice of joining the industrial 

laboratory work force early on. The programme also provides ample training in handling basic 

chemical laboratory instruments and their use in analytical and biochemical determinations. 

Undergraduates on completion of this programme can cross branches to join analytical, 

pharmaceutical, material testing and biochemical labs besides standard chemical laboratories. 

3. Communication: Communication is a highly desirable attribute to possess. Opportunities to 

enhance students’ ability to write methodical, logical and precise reports are inherent to the 

structure of the programme. Techniques that effectively communicate scientific chemical content 

to large audiences are acquired through oral and poster presentations and regular laboratory report 

writing. 

4. Capacity Enhancement: Modern day scientific environment requires students to possess ability 

to think independently as well as be able to work productively in groups. This requires some 

degree of balancing. The chemistry honours programme course is designed to take care of this 

important aspect of student development through effective teaching learning process. 

5. Portable Skills: Besides communication skills, the programme develops a range of portable or 

transferable skills in students that they can carry with them to their new work environment after 

Completion of chemistry honours programme. These are problem solving, numeracy and 

mathematical skills- error analysis, units and conversions, information retrieval skills, IT skills 

and organizational skills. These are valued across work environments. 

  



 Criteria-II Teaching-Learning and Evaluation SSESA’s Science College, Nagpur 

 

  

 2.6.1  PO, PSO and COs for all Programmes offered by the institution  13 

 

Course Outcomes (COs): 
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Program Specific Outcomes (PSOs) and Course Outcomes (COs) 

for B. Sc. (Computer Science) Programme 

 

Programme Specific Outcomes (PSOs): 

1. Discipline knowledge: Acquiring knowledge on basics of Computer Science and ability to 

apply to design principles in the development of solutions for problems of varying 

complexity. 

2. Problem Solving: Improved reasoning with strong mathematical ability to Identify, 

formulate and analyze problems related to computer science and exhibiting a sound 

knowledge on data structures and algorithms. 

3. Design and Development of Solutions: Ability to design and development of algorithmic 

solutions to real world problems. 

4. Programming a computer: Exhibiting strong skills required to program a computer for 

various issues and problems of day-to-day scientific applications. 

5. Application Systems Knowledge: Possessing a minimum knowledge to practice existing 

computer application software. 

6. Communication: Must have a reasonably good communication knowledge both in oral and 

writing. 

7. Ethics on Profession, Environment and Society: Exhibiting professional ethics to maintain 

the integrality in a working environment and also have concern on societal impacts due to 

computer- based solutions for problems. 

8. Lifelong Learning: Should become an independent learner. So, learn to learn ability. 

9. Motivation to take up Higher Studies: Inspiration to continue educations towards advanced 

studies on Computer Science. 

 

B.Sc. Sem-I (Computer Science - Major) SC-DSC (Paper I) BCS1T01 

PROGRAMMING IN ‘C’ Credits : 2 Duration : 30 Hours 

 

Course Outcomes (COs): 

After completing this course satisfactorily, a student will be able to: 

1. Write simple algorithms for arithmetic and logical problems. 

2. Write the C code for a given problem 

3. Perform input and output operations using programs in C 

4. Write programs that perform operations on arrays, strings , structures, unions , functions 

and file handling. 
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B.Sc. Sem-I (Computer Science - Major) SC- DSC (Paper II) BCS1T02 

COMPUTER FUNDAMENTALS  Credits : 2 Duration : 30 Hours 
 

Course Outcomes (COs): 

After completing this course satisfactorily, a student will be able to: 

1. Confidently operate computers to carry out computational tasks 

2. Understand working of Hardware and Software and the importance of operating systems 

3. Understand number systems, peripheral devices, networking, multimedia and internet 

concepts 

 

B.Sc. Sem-I (Computer Science) OFFICE AUTOMATION (BVS1P01) 

Credits : 2     Duration : 60 Hours 

 

Course Outcomes (COs): 

After completing this course satisfactorily, a student will be able to: 

1. Understand functionality of Operating Systems and its applications. 

2. Working with the user interface. 

3. Prepare documents, letters and do necessary formatting of the document. 

4. Worksheet creation, inserting and editing data in cells. 

5. Opening/saving a presentation and printing of slides and handouts. 

 

B.Sc. SEMESTER – I  BVE1T01: ENVIRONMENTAL SCIENCE 

 

Course Outcomes (COs): 

At the end of the course, students shall be able to: 

1. Explain the basics of Environmental Science and Atmospheric Science along-with the 

components of Environment 

2. Explicate the importance of Environmental Education. 

3. Elucidate the fundamentals of atmospheric science including formation, depletion and 

effects of ozone layer and acid rain on environment. 

4. Describe the various physical and chemical characteristics and properties of Water and 

Soil 

5. Understand the Ecology and its allied branches 

6. Comprehend about Population and Community Ecology 

7. Study the changes in Population by understanding the concept of Population ecology. 
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Indian Knowledge System (IKS) SEM1: VEDIC MATHEMATICS (BIK1T01) 
 

Course Outcomes (COs): 

This course will enable the students to 

1. Improve speed and accuracy in numerical calculations 

2. Acquire IQ skills and high-end technical knowledge 

3. Gain test taking skills & creativity of calculations 

 

 

B.Sc. Sem -II (Computer Science - Major) SC- DSC (Paper I) BCS2T03 

Object Oriented Programming Using ‘C++’   Credits : 2 Duration : 30 Hours 

 

Course Outcomes (COs): 

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

1. Realize the need and features of OOP and idealize how C++ differs from C. 

2. Infer knowledge on various types of overloading. 

3. Choose suitable inheritance while proposing solution for the given problem. 

4. Handle pointers and effective memory management. 

5. Illustrate application of pointers in virtual functions. 

 

B.Sc. Sem -II (Computer Science - Major) SC- DSC (Paper II) BCS2T04 

OPERATING SYSTEMS   Credits : 2 Duration : 30 Hours 
 

Course Outcomes (COs): 
1. Describe the various OS functionalities, structures and layers. 

2. Usage of system calls related to OS management and interpreting different stages of 

various process states. 

3. Design CPU scheduling algorithms to meet and validate the scheduling criteria. 

4. Apply and explore the communication between inter process and synchronization 

techniques. 

5. Implement memory placement strategies, replacement algorithms related to main memory 

and virtual memory techniques. 

6. Differentiate the file systems; file allocation, access techniques along with virtualization 

concepts and designing of OS with protection and security enabled capabilities. 

 

B.Sc. Sem-II (Computer Science) BVS2P03 COMPUTER ANIMATION  

Credits : 2 Duration : 60 Hours 

 

Course Outcomes (COs): 
After completion of this course, students will be able to: 
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1. Get knowledge about various terms like, images, text, fonts, file formats. Understanding 

these things is very necessary. 

2. Produce traditional style animation as well as puppet animation and the knowledge of the 

principles of animation to be built upon in subsequent courses leading up to the Portfolio 

course. 

3. Apply skills learned in this class in other areas including motion graphics, stop motion and 

basic traditional animation. 

 

Indian Knowledge System (IKS) SEM2: INDIAN ASTRONOMY (BIK2T02) 
 

 

Course Outcomes (COs): 
This course will enable the students to understand that 

1. It is possible to create a map of the intellectual growth of a culture using astronomy as a 

probe. 

2. The growth of Indian astronomy occurs in distinct stages analogous to phase transitions of 

the evolution of cultures 

3. Indian Astronomy therefore provides an excellent window to the past dramatic transitions. 
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Program Specific Outcomes (PSOs) and Course Outcomes (COs) 

for B. Sc. (Electronics) Programme 

 

Programme Specific Outcomes (PSOs): 

1. Discipline knowledge: Acquiring knowledge on basics of Electronics and ability to apply 

to design principles in the development of solutions for problems of varying complexity. 

2. Problem Solving: Improved reasoning with strong mathematical ability to Identify, 

formulate and analyze problems related to electronics science. 

3. Design and Development of Solutions: Ability to design circuits and development of 

algorithmic solutions to real world problems. 

4. Programming a computer/kit: Exhibiting strong skills required to program a computer for 

various issues and problems of day-to-day scientific applications. 

5. Application Systems Knowledge: Possessing a minimum knowledge to practice existing 

computer application software. 

6. Communication: Must have a reasonably good communication knowledge both in oral and 

writing. 

7. Ethics on Profession, Environment and Society: Exhibiting professional ethics to maintain 

the integrality in a working environment and also have concern on societal impacts due to 

computer- based solutions for problems. 

8. Lifelong Learning: Should become an independent learner. So, learn to learn ability. 

9. Motivation to take up Higher Studies: Inspiration to continue educations towards advanced 

studies on Electronics. 

 

B.Sc. Sem-I (Electronics - Major)  

Semester – 1; Paper – 2: Digital Electronics 

 

Course Outcomes (COs): 

At the end of this course students will demonstrate the ability to 

1. Understand the fundamentals of semiconductor components such as diode, BJT, FET and 

MOSFET. 

2. Plot V-I characteristics of electronic components to observe its performance parameters. 

3. Understand the simple applications of circuit made using these semiconductor 

components. 

4. Analyse and solve circuits of electronic devices. 
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B.Sc. Sem-I (Electronics - Major)  

Semester – 1; Paper – 1: Semiconductor Devices and Circuits 

 

Course Outcomes (COs): 

At the end of this course students will demonstrate the ability to 

1. Understand number systems conversions and apply the principles of Boolean algebra to 

manipulate, minimize and design logic circuits using logic gates. 

2. Demonstrate knowledge of various combinational logic circuits like code converters, 

multiplexers, adders. 

3. Demonstrate knowledge of sequential logic circuits elements like latches, flip-flops and 

use them in the design and analysis of counters, registers. 

4. Demonstrate knowledge of design and analysis of complex combinational and simple finite 

state machine and similar circuits. 

 

B.Sc. Sem-I (Electronics)  

Semester – 1: VSC Basic Electronic Components and Instruments (BVS1P01) 

 

Course Outcomes (COs): 
At the end of this course students will have ability to 

1. Identify various passive and active components 

2. Make series and parallel combinations of components. 

3. Design various types of simple linear power supply. 

4. Demonstrate knowledge and use of various instrument used in electronics lab. 

 

B.Sc. Sem-I (Electronics)  

B.Sc. SEMESTER – I BVE1T01: ENVIRONMENTAL SCIENCE 

 

Course Outcomes (COs): 
At the end of the course, students shall be able to: 

1. Explain the basics of Environmental Science and Atmospheric Science along-with the 

components of Environment 

2. Explicate the importance of Environmental Education. 

3. Elucidate the fundamentals of atmospheric science including formation, depletion and 

effects of ozone layer and acid rain on environment. 

4. Describe the various physical and chemical characteristics and properties of Water and 

Soil 

5. Understand the Ecology and its allied branches 

6. Comprehend about Population and Community Ecology 

7. Study the changes in Population by understanding the concept of Population ecology. 
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B.Sc. Sem-I (Electronics)  

Indian Knowledge System (IKS) 

SEM-1: VEDIC MATHEMATICS (BIK1T01) 

 

Course Outcomes (COs): 
This course will enable the students to 

1. Improve speed and accuracy in numerical calculations. 

2. Acquire IQ skills and high-end technical knowledge. 

3. Gain test taking skills & creativity of calculations. 

 

B.Sc. Sem-II (Electronics)  

Semester – 2; Paper – 1: Network Analysis 

 

Course Outcomes (COs): 
At the end of this course students will demonstrate the ability to 

1. Understand basics electrical circuits with nodal and mesh analysis. 

2. Apply network theorems for the analysis of electrical circuits. 

3. Apply Laplace Transform for steady state and transient analysis. 

 

B.Sc. Sem-II (Electronics)  

Semester – 2; Paper – 2: Programming in C 

 

Course Outcomes (COs): 
At the end of this course students will demonstrate the ability to 

1. To formulate simple algorithms and translate the algorithms to programs (in C language), 

test and execute the programs and correct syntax and logical errors. 

2. To implement conditional branching, iteration, and recursion, to decompose a problem into 

functions and synthesize a complete program using divide and conquer approach. 

3. To use arrays to solve various matrix operation, searching, sorting and Pointers, Structures 

for the formulation of algorithm and Programs. 

 

B.Sc. Sem-II (Electronics)  

Semester – 2; VSC – 2: Arduino and applications (BVS2P03) 

 

Course Outcomes (COs): 
At the end of this course students will demonstrate the ability to- 

1. Understand the architecture of a Arduino boards & comparison. 

2. Understand the operation and interfacing with peripheral devices. 

3. Implement various applications. 

 



 Criteria-II Teaching-Learning and Evaluation SSESA’s Science College, Nagpur 

 

  

 2.6.1  PO, PSO and COs for all Programmes offered by the institution  27 

 

B.Sc. Sem-II (Electronics)  

Indian Knowledge System (IKS) 

SEM2: INDIAN ASTRONOMY (BIK2T0 2) 

 

Course Outcomes (COs): 
This course will enable the students to understand that 

1. It is possible to create a map of the intellectual growth of a culture using astronomy as a 

probe. 

2. The growth of Indian astronomy occurs in distinct stages analogous to phase transitions of 

the evolution of cultures 

3. Indian Astronomy therefore provides an excellent window to the past dramatic transitions. 
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Program Specific Outcomes (PSOs) and Course Outcomes (COs) 

for B. Sc. (Geology) Programme 
 

Programme Specific Outcomes (PSOs): 

1. Discipline knowledge: Acquiring knowledge on basics of Computer Science and ability to 

apply to design principles in the development of solutions for problems of varying 

complexity. 

2. Problem Solving: Improved reasoning with strong mathematical ability to Identify, 

formulate and analyze problems related to computer science and exhibiting a sound 

knowledge on data structures and algorithms. 

3. Design and Development of Solutions: Ability to design and development of algorithmic 

solutions to real world problems. 

4. Programming a computer: Exhibiting strong skills required to program a computer for 

various issues and problems of day-to-day scientific applications. 

5. Application Systems Knowledge: Possessing a minimum knowledge to practice existing 

computer application software. 

6. Communication: Must have a reasonably good communication knowledge both in oral and 

writing. 

7. Ethics on Profession, Environment and Society: Exhibiting professional ethics to maintain 

the integrality in a working environment and also have concern on societal impacts due to 

computer- based solutions for problems. 

8. Lifelong Learning: Should become an independent learner. So, learn to learn ability. 

9. Motivation to take up Higher Studies: Inspiration to continue educations towards advanced 

studies on Computer Science. 

 

B.Sc. Sem-I (Geology - Major)  

Semester I  Paper I: (Introduction to Geology) 

 

Course Outcomes (COs): 

1. Identify and describe various physical processes and understand branches of geology 

2. Compare various domains of geological science. 

3. Outline application of different terminologies of geological science. 

4. Categorize applications and economic importance of geological science. 

5. Justify selection of geological science to utilize in social benefit of human kind in terms 

of wealth and culture. 

6. Create a base to understand geological hazards and cope-up policy. 

 

B.Sc. Sem-I (Geology - Major)  

Semester I  Paper II (Mineralogy) 
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Course Outcomes (COs): 

1. Identify and describe various physical properties of megascopic specimens and optical 

properties of minerals under microscope. 

2. Compare various crystals based on symmetry, symmetry functions and explain crystal 

system, mineral groups based on physical and optical properties. 

3. Outline application of different micro analytical tools used in mineral analysis. 

4. Categorize industrial applications and economic importance of various minerals. 

5. Justify selection of microanalytical technique selected for the mineral analysis. 

6. Prepare a report on a mineral sample by performing the necessary tests and suggest its 

applications in various fields. 

 

B.Sc. Sem-I (Geology)  

Semester I  BVE1T01: ENVIRONMENTAL SCIENCE) 

 

Course Outcomes (COs): 
At the end of the course, students shall be able to: 

1. Explain the basics of Environmental Science and Atmospheric Science along-with the 

components of Environment 

2. Explicate the importance of Environmental Education. 

3. Elucidate the fundamentals of atmospheric science including formation, depletion and 

effects of ozone layer and acid rain on environment. 

4. Describe the various physical and chemical characteristics and properties of Water and 

Soil 

5. Understand the Ecology and its allied branches 

6. Comprehend about Population and Community Ecology 

7. Study the changes in Population by understanding the concept of Population ecology 
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Program Specific Outcomes (PSOs) and Course Outcomes (COs) 

for B. Sc. (Mathematics) Programme 
 

Programme Specific Outcomes (PSOs): 

1. PSO1: Rational Thinking: Students be able to formulate and develop Mathematical 

arguments in a logical manner to unravel the gist hidden in the problem at hand. 

2. PSO2: Problem solving ability: Student should be able to think in a critical manner to 

process the data, and develop Mathematical problem-solving ability. 

3. PSO3: Revisiting the question: Students should be able to recall basic facts, important 

milestones, discoveries in Mathematics and inculcate habit of rational thinking by which 

the problem at hand can be revisited, time and again, that helps in solving it. 

4. PSO4: Analytical ability: In the growing field of research, it is necessary for students to 

learn to use some packages like Matlab, Scilab, Mathematica, Maxima, etc, so that 

analytical tools be available to investigate the functions, problems through graphs, 

programming, etc. 

5. PSO5: Numerical Ability: Using packages, students can make programs to solve some 

problems of which exact solutions are not available, using tools of Numerical analysis. 

6. PSO6: Simulation Ability: The problems that cannot be solved directly, can at times be 

solved through techniques of simulation by honors/research students. 

7. PSO7: Research: Students thus motivated would prepare themselves for research studies 

in Mathematics and related fields.  

8. PSO8: Application: Student will be able to apply their skills and knowledge in 

Mathematics to various fields of studies including, science, engineering, commerce and 

management etc. 

 

B.Sc. Sem-I (Mathematics - Major)  

Semester I  Paper I: (Algebra and Trigonometry) 

 

Course Outcomes (COs): 

1. CO1: Foundational Knowledge: Students will be able to update their basics of Set Theory, 

Matrices, Theory of equations and Complex variables and its applied aspects. 

2. CO2: Elementary Skills: Students will be able to understand the importance of hyperbolic 

functions and their relationships with trigonometric functions. 

3. CO3: Basic Analytic skills: The main outcome of the course is to equip students with 

necessary basic analytic skills for problem solving. 

4. CO4: Application: By applying the principles of basic tools through the course curriculum, 

students can solve a variety of practical problems in science and engineering. 

 

B.Sc. Sem-I (Mathematics - Major)  

Semester I  Paper I: (PRACTICAL: BMT1P01: Algebra and Trigonometry) 
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Course Outcomes (COs): 

1. CO1: Students will be able to learn implications of equivalence relations in 

determining equivalence classes. 

2. CO2: Students will understand properties of divisibility through problem solving. 

3. CO3: Students will be able to perform different operations on the given congruence. 

4. CO4: Solution of linear congruence will be studied by students. 

5. CO5: Students will be able to perform matrix operations to determine invertible 

matrices, row canonical and normal form of the matrices. 

6. CO6: Students will be able to apply matrix operations to solve system of linear 

equations. 

7. CO7: Students will be able to find roots of a cubic and biquadratic equation. 

8. CO8: Students will be able to apply De Moivre’s theorem to find nth roots of a complex 

number find. 

 

B.Sc. Sem-I (Mathematics - Major)  

Paper II: (Differential Calculus) 

 

Course Outcomes (COs): 

1. CO1: Foundational Knowledge: Students will be able to update their basic knowledge of 

Maxima and Minima of functions of single variables and their application. 

2. CO2: Elementary Skills: Students will undergo problem solving training by learning 

Indeterminate forms and L’ Hospital’s Rule and their applicability. 

3. CO3: New Concepts learning: Students will be able to learn new concept of functions of 

two variables, Taylor series, and maxima and minima of such functions. 

4. CO4: Analytic Skills: The problem-solving skills will bring forth the importance of 

Jacobian in understanding the existence of inverse transformation and other aspects of 

independence of pair of functions. 

5. CO5: Application: By applying the principles of basic tools through the course curriculum, 

students can solve a variety of practical problems in science and engineering. 

 

B.Sc. Sem-II (Mathematics - Major)  

Paper II: (PRACTICAL: BMT1P02: Differential Calculus) 

 

Course Outcomes (COs): 

1. CO1: Students will be able to make out the maximum or minimum nature of the functions 

by applying different conditions on the functions. 

2. CO2:Working on Geometric interpretation of Mean value theorems through graphs of a 

function will make students grasp the subject admirably. 

3. CO3: Students will learn application of Leibnitz, Maclaurin’s and Taylor’s theorems. 
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4. CO4: Students will be able to apply L’ Hospital’s Rule to solve the problems 

5. CO5: Solving problems when functions involved are homogeneous 

6. CO6: Students will able to solve Jacobians and learn properties due to Jacobian. 

7. CO7: Analyzing Maxima and Minima of functions of two variables 

 

B.Sc. Sem-I (Mathematics)  

Semester I  (VSC – 01 : Sage Math Software System) 

 

Course Outcomes (COs): 

Students will be able 

1. to explore topics in Calculus, Applied Linear Algebra and Numerical Method along with 

several applications 

2. to learn an alternative software as against the commercial products Magma, Maple, 

Mathematica and MATLAB 

3. to learn the most recent algorithms and tools for many domains of mathematics 

4. to use as wonderful scientific and graphical calculator. 

 

B.Sc. Sem-II (Mathematics)  

Paper I  (Integral Calculus and Ordinary Differential Equations) 

 

Course Outcomes (COs): 

1. CO1: Foundational knowledge: Students to update their knowledge of improper integrals, 

Beta and Gamma functions and their applicability. 

2. CO2: Basic skills: Students will be able to understand the importance of varied methods 

of solving differential equations of first and second order. 

3. CO3: Analytical skills: The main objective of the course is to equip students with necessary 

analytic skills due to integrability and solutions of differential equations. 

4. CO4: Application: By applying the principles of basic tools through the course curriculum, 

students can solve a variety of practical problems in science and engineering. 

 

B.Sc. Sem-II (Mathematics)  

Paper I (PRACTICAL: BMT2P03: Integral Calculus and Ordinary 

Differential Equations) 

 

Course Outcomes (COs): 

1. CO1: Students will be able to solve problems using reduction formulae, Beta and Gamma 

functions. 

2. CO2: Application of double integration in solving problems on area of a region. 

3. CO3: Students will able to solve problems by changing the order of integration 

4. CO4: Students will learn application of triple integration 
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5. CO5: Students will be able to apply integrating factor in solving nonexact differential 

equations 

6. CO6: Students will be able to solve Euler’s Equi-dimensional Eqs 

7. CO7: Students will able to use concept of Wronskian in solving problems by method of 

variation of parameters 

 

B.Sc. Sem-II (Mathematics)  

Paper II (Vector Analysis) 

 

Course Outcomes (COs): 

1. CO1: Foundational knowledge: To impart foundational knowledge of vector algebra and 

vector differentiation. 

2. CO2: Basic skills: To inculcate in students foundational base of gradient of a scalar 

function, divergence and curl. 

3. CO3: Concept learning: New concept of vector integration shall be introduced and 

problems of work done by force shall be solved. 

4. CO4: Application of Vector Theorems: To solve variety of practical problems in science 

and engineering by applying Greens theorem, divergence theorem, Stokes’ theorem. 

5. CO5: Application: The course curriculum is so prepared that it has wide application in 

physics, and in other Science and Engineering subjects. 

 

B.Sc. Sem-II (Mathematics)  

Paper II (PRACTICAL: BMT2P04: Vector Analysis) 

 

Course Outcomes (COs): 

1. CO1: Students will be able to update themselves with foundational knowledge of vector 

algebra and vector differentiation by solving examples. 

2. CO2: The basic skills required in science will be ingrained in students through foundational 

base of gradient of a scalar function, divergence and curl by solving examples. 

3. CO3: New concept of vector integration shall be learnt by students and problems of work 

done by force shall be solved by them. 

4. CO4: Students will be able to solve variety of practical problems in science and 

engineering by applying Greens theorem, divergence theorem, Stokes’ theorem. 

5. CO5: The course curriculum is so prepared that it has wide application in physics, and in 

other Science and Engineering subjects, and this will help students immensely in their 

future. 

 

  



 Criteria-II Teaching-Learning and Evaluation SSESA’s Science College, Nagpur 

 

  

 2.6.1  PO, PSO and COs for all Programmes offered by the institution  34 

 

B.Sc. Sem-II (Mathematics)  

VSC -02 : Maxima Software System) 

 

Course Outcomes (COs): 

Students will be able 

1. to develop skills to deliver practical knowledge in its application 

2. to explore topics in Calculus, ordinary differential equations, systems of linear equations, 

polynomials, sets, lists, vectors, matrices 

3. to provide algorithms and tools for many domains of mathematics 

4. to use as wonderful scientific and graphical calculator 
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Program Specific Outcomes (PSOs) and Course Outcomes (COs) 

for B. Sc. (Biotechnology) Programme 
 

Programme Specific Outcomes (PSOs): 

1. Fundamental Understanding of Biotechnology: 

Students will gain a solid foundation in core concepts of biotechnology, including 

molecular biology, genetics, microbiology, biochemistry, and bioinformatics. They will be 

able to apply this knowledge in understanding the complexities of biological systems. 

2. Application of Biotechnology in Real-World Problems: 

Graduates will develop skills to apply biotechnology techniques such as gene cloning, 

tissue culture, and recombinant DNA technology in sectors like healthcare, agriculture, 

environment, and industry to address real-world problems. 

3. Biotechnological Entrepreneurship and Innovation: 

The curriculum, aligned with NEP’s focus on entrepreneurship, will encourage students to 

think innovatively, promoting a mindset towards creating startups, patents, and 

biotechnological solutions to market needs. 

4. Skill Development for Industry and Research: 

The program will equip students with the professional and technical skills necessary for 

careers in the biotechnology industry, pharmaceutical companies, research institutes, and 

governmental or non-governmental organizations. 

 

B.Sc. Sem-I (Biotechnology - Major) Semester I   

 

Course Outcomes (COs): 

At the end of the course the student should be able to: 

1. Describe at conceptual level the microbial cell suitability for execution of 

biotechnological principles. 

2. Diagrammatically demonstrate structure of various categories of microorganisms 

routinely utilized for biotechnological purposes. 

3. Conceptualize handling of microbes for biotechnology applications. 

4. Establish correlation of macromolecular organization and function at cellular level. 

5. Design basic strategy for associating changes in DNA with cellular functioning. 

6. Establish enzymatic correlation for execution of DNA manipulations 

7. Select technical methods for analysis of manipulated Biomolecules 

 

B.Sc. Sem-I (Vocational Skill Courses Semester – I Basic Transformation 

Techniques  Course Code: BVS1P01 Total Contact Hours:60 

 

Course Outcomes (COs): 

After successful completion of this Course, students will be able to: 
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1. Get an insight about the principles of bacterial/yeast cell transformation techniques. 

2. Learn handling and development of genetically engineered organisms in the laboratory. 

3. Design strategies to screen genetically modified organisms. 

4. Work around the working principles behind various screening strategies 

 

B.Sc. Sem-I SEMESTER – I BVE1T01: ENVIRONMENTAL SCIENCE 

 

Course Outcomes (COs): 

At the end of the course, students shall be able to: 

1. Explain the basics of Environmental Science and Atmospheric Science along-with the 

components of Environment 

2. Explicate the importance of Environmental Education. 

3. Elucidate the fundamentals of atmospheric science including formation, depletion and 

effects of ozone layer and acid rain on environment. 

4. Describe the various physical & chemical characteristics and properties of Water and Soil  

5. Understand the Ecology and its allied branches 

6. Comprehend about Population and Community Ecology 

7. Study the changes in Population by understanding the concept of Population ecology 

 

B.Sc. Sem-I Vocational Skill Courses 

SEMESTER – II DAIRY TECHNOLOGY 

 

Course Outcomes (COs): 

1. This course will help students learn various methods of isolation, detection and 

identification of spoilage microorganisms in milk. 

2. Understand the application of principle of effect of temperature on spoilage of milk 

products. 

3. Develop technician level human resource for dairy industry. 

4. Develop young entrepreneurs for self-employment through dairy technology and 

associated activities. 

5. Impart knowledge and technical proficiency in processing of milk, testing and quality 

control of milk and milk products 
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Program Specific Outcomes (PSOs) and Course Outcomes (COs) 

for B. Sc. (Microbiology) Programme 

 

 

Programme Specific Outcomes (PSOs): 

1. To enrich Knowledge and train them in field of Microbiology 

2. To aware students about applied Microbiology as well as in research field 

3. To inculcate sense of scientific responsibilities and social and environment awareness 

4. To get successful career in the Microbiology field 

 

B.Sc. Sem-I (DSC-1)-MICROBIOLOGY - Paper-I 

(BMI1T01) (FUNDAMENTALS OF MICROBIOLOGY) 

 

Course Outcomes (COs): 

1. Students will understand the contributions of different scientists in the fields of Microbial 

science.. 

2. Students will have knowledge about the established and emerging fields of science with 

respect to Microbiology. 

3. Students will have knowledge about basic structure & nutritional requirement of bacteria 

4. Develop practical skills to handle microorganism aseptically 

5. Understand the use of apparatus and their use without fear. 

6. Correlate their Microbiology theory concepts with practical outcomes. 

 

B.Sc. Sem-I (DSC-2)-MICROBIOLOGY - Paper- II 

(BMI1T02) (BASIC TECHNIQUES IN MICROBIOLOGY) 

 

Course Outcomes (COs): 

1. Students will be able to understand the needs and basics of techniques used inobserving 

microbes. 

2. Students will be aware of applications of basic techniques. 

3. Students will learn sterilization and disinfection principles and procedures 

4. Students will learn cultivation & aseptically handling of microorganism. 

 

B.Sc. Sem-I VSC (Calibration, Validation & Handling of Laboratory 

Equipments 

Course Code: ( BVS1P01) 

 

Course Outcomes (COs): 
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1. Student will learn the basic knowledge of calibration, validation handling oflaboratory 

instruments 

2. The knowledge is very useful for opting job in industries. 

 

 

B.Sc. Sem-II (DSC-)-MICROBIOLOGY - Paper-III (BMI1T03) 

(MICROBIAL DIVERSITY) 

 

Course Outcomes (COs): 

1. Acquire basics and importance of Microbiology 

2. Learn about basic characteristics features of microorganisms 

3. Describe the classification of Bactria 

4. Gain insights into the important characters, classification & life cycle of viruses. 

 

B.Sc. Sem-II (DSC-4)-MICROBIOLOGY - Paper-IV (BMI1T04) 

(CHEMISTRY OF BIOMOLECULES) 

 

Course Outcomes (COs): 

1. Students will learn about different types of biomolecules and their functions. 

2. To categorize on the types of enzymes and their mechanism. 

3. Students will learn about the various diseases due to deficiency of vitamins. 

 

 

B.Sc. Sem-II VSC (DSC-4)-MICROBIOLOGY - Paper-IV (BMI1T04) 

(CHEMISTRY OF BIOMOLECULES) 

 

Course Outcomes (COs): 

1. Student will learn the basic knowledge of solution and reagents preparation. 

2. The knowledge is very useful for opting job in industries. 
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Program Specific Outcomes (PSOs) and Course Outcomes (COs) 

for B. Sc. (Statistics) Programme 

 

 

Programme Specific Outcomes (PSOs): 

 

Upon completion of the program, students would be able to 

1. Recall basic facts about statistics and should be able to display knowledge of conventions 

such as notations, terminology. 

2. Get adequate exposure to global and local concerns that explore them many aspects of 

mathematical sciences. 

3. Be equipped with statistical modeling ability, problem solving skills, creative talent and 

power of communication necessary for various kinds of employment. 

4. Apply their skills and knowledge that is translate information presented verbally into 

statistical form, select and use appropriate statistical formulae or techniques in order to 

process the information and draw the relevant conclusion. 

5. Develop a positive attitude towards statistics as an interesting and valuable subject of 

study. 

6. Acquire basic knowledge of diagrammatic & graphical representation of Data with and 

without software. 

 

B.Sc. Sem-I  Paper I CODE - BST1T01  

DSC I - Probability Theory (2 Credits – 30 Hrs) 

 

Course Outcomes (COs): 

Students acquire knowledge about : independence of random variables, applications of Bayes’ 

theorem, expectation of a random variable, etc. 

 

B.Sc. Sem-I  Paper II CODE - BST1T02  

Descriptive Statistics (2 Credits – 30 Hrs) 

 

Course Outcomes (COs): 

Students learn various measures of dispersion, correlation coefficient, measures ofcentral 

tendency and their applications. 
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B.Sc. Sem-II  Paper IV DSC 4 CODE– BST2T04 

ECONOMIC STATISTICS (2 CREDITS –30 Hrs) 

 

Course Outcomes (COs): 

1. Students have gained knowledge about the market statistics, inflation and deflation, 

consumers price index, wholesale price index, etc 

2. How to compute National income and understand the purchasing power of money 

3. Market demand and price relation, supply and its relation to price, elasticities of price and 

effect of time series on market 
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Program Specific Outcomes (PSOs) and Course Outcomes (COs) 

for B. Sc. (Zoology) Programme 

 

Programme Specific Outcomes (PSOs): 

1. Students will be able to describe, identified, classified and differentiate the animals of 

different taxonomic ranks. They could differentiate morphological, anatomical, and 

histological features of different organs and organ-systems of different animal groups. 

They could understand and analyze the different evolutionary trends among different 

animal groups. 

2. Students could describe different component of environment and ecosystems an could 

understand and explain the significance of consequences of deterioration of ecosystem and 

biodiversity. They could estimate and evaluate the different physic-chemical parameters 

of waters like DO, dissolved CO2, pH, hardness etc. to deduce its status. 

3. Students could able to describe, sketch and differentiate different cell organelles of animal 

cell and could examine normal and abnormal cellular physiology. Students could 

demonstrate cells organelles and acellular components in tissues as well as able to estimate 

protein, lipid and carbohydrates in tissues. 

4. They could able to describe, interpret inheritance pattern in animals. They could 

differentiate varied mechanisms controlling inheritance in animals. 

5. They could describe, analyze the different aspect of Applied Zoology. They could 

understand the practices of apiculture, sericulture, fisheries etc. and acquainted themselves 

with economic benefit of these practices as well as explain it to others. 

6. Students understand, analyze, interpret the innate and learned behaviour of different animal 

groups. 

7. Students will be able to perform different experiments which could help them to prove 

their hypotheses. They could able t o analyze the data with help of different statistical tools. 

Students will develop capabilities which help them to design and investigate the scientific 

research work. They could able to draft a scientific write up and could argue, defend his 

findings based on standard practices of research in Life Science. 

 

B.Sc. Sem-I  DSC: BZO1T01 Life and Diversity of Animals - Nonchordates 

(Protozoa to Annelida) Theory- 2 Credits + Practical - 1 Credit) 

 

Course Outcomes (COs): 

1. Students will able to understand about early phyla viz., Protozoa, Porifera, Coelenterata, 

Platyhelminthes, Aschelminthes and Annelida. 

2. Students could able to identify, classify and analyze different animals belonging to phylum 

Protozoa to Annelida on the basis of levels or grades of organization, symmetry, coelom 

etc. upto class. 

3. Students will learn, analyze, describe a representative animal belonging to phylum 

Protozoa to Annelida 



 Criteria-II Teaching-Learning and Evaluation SSESA’s Science College, Nagpur 

 

  

 2.6.1  PO, PSO and COs for all Programmes offered by the institution  42 

 

4. Students could elucidate and explain uniqueness of phylum Protozoa to Annelida and they 

could able to demonstrate peculiar tissues, organs of animals belonging to these phyla. 

 

B.Sc. Sem-I  DSC: BZO1T02 Environmental Biology 

Theory- 2 Credits + Practical - 1 Credit) 

 

Course Outcomes (COs): 

1. Students will able to describe and explain atmosphere,hydrosphere, lithosphere and 

energy resources. 

2. Students could describe, elucidate different types and components of ecosystems. They 

could identify, describe and explain different biotic components and could explain and 

analyze their role in ecosystem. 

3. Students will describe, explain and aware about the significance and need of biodiversity 

conservation. They also understand, describe and explain legislations passed to conserve 

the biodiversity and acquainted themselves to nearby National Parks and Wildlife 

Sanctuaries. 

4. They will elucidate and differentiate causes of different types and hazards of pollution. 

5. Students will estimate the different physico-chemical parameters of water to analyze. 

 

B.Sc. Sem-I  VSC course : Vermicomposting BVS1P01 Credit: 2 

 

Course Outcomes (COs): 

1. Get acquainted with hand on training of vermicomposting. 

2. Get acquainted with hand on training of vermiwash. 

3. Able to understand and learn about the vermicompost marketing. 

4. Able to do internship in any commercial vermicompost or vermiwash unit. 

 

B.Sc. Sem-II  DSC: BZO1T03 Life and Diversity of Animals – Non-Chordates: 

Life and Diversity of Animals (Arthropoda to Hemichordata) 

Theory- 2 Credits + Practical - 1 Credit 

 

Course Outcomes (COs): 

1. Students will learn, identify, explain and analyze the taxonomic position of animals 

belonging to phylum Arthropoda to Hemichordata 

2. They could describe, explain and analyze phylogeny to understand the course of evolution 

in animals from phylum Arthropoda to Hemichordata 

3. They will able to describe, explain and differentiate various morphological, anatomical 

structures and functions of animals of phyla from Arthropoda to Hemichordata. 

4. Students will able to understand , describe, explain and differentiate the larval forms and 

development of the invertebrates from phylum Arthropoda to Hemichordata 
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5. Students will able to describe, explain and analyze the ecological and economic importance 

of invertebrates. 

6. Students will understand, able to describe, explain and analyze the ecological role of 

invertebrates in the biodiversity. 

 

B.Sc. Sem-II  DSC: BZO1T04  Cell Biology 

Theory- 2 Credits + Practical - 1 Credit 

 

Course Outcomes (COs): 

1. Students will able to describe, sketch, analyze, and explain the structure and function of 

the cell organelles. 

2. Students could describe, sketch, analyze, and explain the structure and function of nucleus 

and chromatin structure, its location. 

3. Students will able to describe, sketch, analyze, and explain the basic principle of life. Theu 

could also demonstrate and explain how a cell divides leading to the growth of an 

organism. 

4. Students will able to describe, sketch, analyze, and explain the abnormality in structural 

and functional aspects of cells. 

5. Students will able handle and use microscopes and oculometer to elucidate and measure 

and explain the minor details of tissues. 

6. Students will able to demonstrate osmosis. They could also demonstrate and explain 

mitochondria, salivary gland chromosome and Barr body in cells. 

 

B.Sc. Sem-II  VSC course: Culture of Indian Major Carps BVS1P03 

Credit: 2 

 

Course Outcomes (COs): 

1. Able to sketch, describe, Identify and classify the Indian major carps. 

2. Design the layout of the various types of ponds for the rearing of various stages of IMC. 

3. Get acquainted with hands on training of various breeding techniques. 

4. Get acquainted with hands on training of rearing of fry to fingerlings. 

5. Able to understand the different types of crafts and gears used in fish harvesting 

(Catching). 

6. Get hands on training of handling of various gear, crafts used in fish harvesting (Catching). 

7. Able to do internship and work in any commercial breeding centre. 
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POs & PSOs for BCA Programme 

 

(Computer Application-Major) 

Four Year (Eight Semester Degree Course) 
 

Program Outcomes (POs): 
1. The primary objective of this program is to provide a foundation of computing principles 

for effectively using information systems and enterprise softwares. 

2. It helps students analyze the requirements for system programming and exposes students 

for information systems 

3. This programme provides students with options to specialize in various software system. 

4. To produce outstanding Computer Scientists who can apply the theoretical knowledge into 

practice in the real world and develop standalone live projects themselves 

5. To provide opportunity for the study of modern methods of information processing and its 

applications. 

6. To develop among students the programming techniques and the problem solving skills 

through programming 

7. To prepare students who wish to go on to further studies in computer science and related 

subjects. 

8. To acquaint students to Work effectively with a range of current, standard, Office 

Productivity software applications. 

 

Program Specific Outcomes (PSOs): 
1. Discipline knowledge: Acquiring knowledge on basics of Computer Science and ability to 

apply to design principles in the development of solutions for problems of varying 

complexity 

2. Problem Solving: Improved reasoning with strong mathematical ability to Identify, 

formulate and analyze problems related to computer science and exhibiting a sound 

knowledge on data structures and algorithms. 

3. Design and Development of Solutions: Ability to design and development of algorithmic 

solutions to real world problems. 

4. Programming a computer: Exhibiting strong skills required to program a computer for 

various issues and problems of day-to-day scientific applications. 

5. Application Systems Knowledge: Possessing a minimum knowledge to practice existing 

computer application software. 

6. Communication: Must have a reasonably good communication knowledge both in oral and 

writing. 

7. Ethics on Profession, Environment and Society: Exhibiting professional ethics to maintain 

the integrality in a working environment and also have concern on societal impacts due to 

computer based solutions for problems. 

8. Lifelong Learning: Should become an independent learner. So, learn to learn ability.  

9. Motivation to take up Higher Studies: Inspiration to continue educations towards advanced 

studies on Computer Science. 
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Course Outcomes (COs) for BCA Programme 
 

BCA Sem-I (Computer Application-Major) 

SC-DSC (Paper I) BCA1T01 PROGRAMMING IN ‘C’ 

Credits : 2 Duration : 30 Hours 

 

Course Outcomes: 

 

After completing this course satisfactorily, a student will be able to: 

1. Write simple algorithms for arithmetic and logical problems. 

2. Write the C code for a given problem 

3. Perform input and output operations using programs in C 

4. Write programs that perform operations on arrays, strings , structures, unions , functions 

and file handling. 

 

BCA Sem-I (Computer Application-Major) 

SC- DSC (Paper II) BCA1T02 COMPUTER FUNDAMENTALS 

Credits : 2 Duration : 30 Hours 

 

Course Outcomes: 

 

After completing this course satisfactorily, a student will be able to: 

1. Confidently operate computers to carry out computational tasks 

2. Understand working of Hardware and Software and the importance of operating systems 

3. Understand number systems, peripheral devices, networking, multimedia and internet 

concepts. 

 

BCA Sem-I (Computer Application) 

OFFICE AUTOMATION (BVS1P01) Credits : 2 Duration : 60 Hours 

 

Course Outcomes: 

 

After completing this course satisfactorily, a student will be able to: 

1. understand functionality of Operating Systems and its applications. 

2. Working with the user interface. 

3. prepare documents, letters and do necessary formatting of the document. 

4. Worksheet creation, inserting and editing data in cells. 

5. Opening/saving a presentation and printing of slides and handouts. 
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BCA SEMESTER – I 

BVE1T01: ENVIRONMENTAL SCIENCE 

 

Course Outcomes: 

 

At the end of the course, students shall be able to: 

• Explain the basics of Environmental Science and Atmospheric Science along-with the 

components of Environment 

• Explicate the importance of Environmental Education. 

• Elucidate the fundamentals of atmospheric science including formation, depletion and 

effects of ozone layer and acid rain on environment. 

• Describe the various physical and chemical characteristics and properties of Water and 

Soil. 

• Understand the Ecology and its allied branches 

• Comprehend about Population and Community Ecology 

• Study the changes in Population by understanding the concept of Population ecology 

 

BCA SEMESTER – I  

Indian Knowledge System (IKS) 

SEM-1: VEDIC MATHEMATICS (BIK1T01) 

 

Course Outcomes (COs): 
 

This course will enable the students to 

1. Improve speed and accuracy in numerical calculations. 

2. Acquire IQ skills and high-end technical knowledge. 

3. Gain test taking skills & creativity of calculations. 

 

BCA Sem-II (Computer Application-Major) 

SC- DSC (Paper I) BCA2T03 

OBJECT ORIENTED PROGRAMMING USING ‘C++’ 

Credits : 2 Duration : 30 Hours) 

 

Course Outcomes (COs): 
 

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

1. Realize the need and features of OOP and idealize how C++ differs from C. 

2. Infer knowledge on various types of overloading. 

3. Choose suitable inheritance while proposing solution for the given problem. 

4. Handle pointers and effective memory management. 

5. Illustrate application of pointers in virtual functions. 
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BCA Sem-II (Computer Application-Major) 

SC- DSC (Paper II) BCA2T04 OPERATING SYSTEMS AND LINUX 

Credits : 2 Duration : 30 Hours 

 

Course Outcomes (COs): 
 

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

1. Describe the various OS functionalities, structures and layers. 

2. Usage of system calls related to OS management and interpreting different stages of 

various process states. 

3. Design CPU scheduling algorithms to meet and validate the scheduling criteria. 

4. Apply and explore the communication between inter process and synchronization 

techniques. 

5. Implement memory placement strategies, replacement algorithms related to main memory 

and virtual memory techniques. 

6. Differentiate the file systems; file allocation, access techniques along with virtualization 

concepts and designing of OS with protection and security enabled capabilities. 

7. Working on Linux OS. 

 

BCA Sem-II (Computer Application) 

BVS2P03 COMPUTER ANIMATION 

Credits : 2 Duration : 60 Hours 

 

Course Outcomes (COs): 
  

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

1. Get knowledge about various terms like, images, text, fonts, file formats. Understanding 

these things is very necessary. 

2. Produce traditional style animation as well as puppet animation and the knowledge of the 

principles of animation to be built upon in subsequent courses leading up to the Portfolio 

course. 

3. Apply skills learned in this class in other areas including motion graphics, stop motion and 

basic traditional animation. 
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BCA Sem-II (Computer Application) 

Indian Knowledge System (IKS) SEM2: INDIAN ASTRONOMY (BIK2T02) 
 

Course Outcomes (COs): 
 

This course will enable the students to understand that 

1. It is possible to create a map of the intellectual growth of a culture using astronomy as a 

probe. 

2. The growth of Indian astronomy occurs in distinct stages analogous to phase transitions of 

the evolution of cultures 

3. Indian Astronomy therefore provides an excellent window to the past dramatic transitions. 
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Program Outcomes (PO), Program Specific Outcomes (PSO) 

and Course Outcomes (CO) 

Before NEP-2020 

 

Program Outcomes: Bachelor of Science (B.Sc.) 

 PO1: Understand the core fundamentals of Basic Sciences  

 PO2: Understand the diverse day to day applications of various fields. 

 PO3: Develop interdisciplinary approach amongst students 

 PO4: Demonstrate, solve and an understanding of major concepts in all disciplines of 

science. 

 PO5: To inculcate sense of scientific responsibilities and social & environment 

awareness 

 PO6: Develop skills in handling scientific instruments, planning and performing in 

laboratory experiments.. 

 PO7: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the scientific practice. 

 PO8: Apply the acquired knowledge and the applications of basic sciences to 

community. 

 PO9: Have sustainable development. 

 PO10: Go for higher studies i.e. MSc and then do some research for the welfare of 

mankind. 

 PO11: To help student to build-up a progressive and successful career in academics and 

industry 

 PO12: To motivate the students to contribute in the development of Nation 

 PO13: Look for professional job-oriented courses, Indian Army, Indian Navy, Indian Air 

Force as officers, Indian Civil Services. 
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Shri Shivaji Education Society Amravati’s 

Science College, Congress Nagar, Nagpur 
 

DEPARTMENT OF BOTANY 

Program Outcomes: B.Sc. Botany 

Department of 

Botany 

After successful completion of three years degree program in the subject 

Botany, the students are able to: 

Program Outcomes PO1: Students know about different types of lower & higher plants 

their evolution in from algae to angiosperm &also their 

economic and ecological importance. 

PO2: Cell biology gives knowledge about cell organelles & their 

functions. 

PO3: Molecular biology gives knowledge about chemical properties 

of nucleic acid and their role in living systems. 

PO4: Genetics provides knowledge about laws of inheritance, various 

genetic interactions, chromosomal abrasions & multiple alleles. 

PO5: Structural changes in chromosomes. 

PO6: Student can describe morphological & reproductive characters 

of plant and also identified different plant families and 

classification. 

PO7: They know economic importance of various plant products & 

artificial methods of plant propagation. 

PO8: Various concepts in ecology and phytogeography. 

PO9: Use modern Botanical techniques and decent equipment. 

PO10: To inculcates the scientific temperament in the students and 

outside the scientific community. 

Program Specific 

Outcomes 

PSO1: Students acquire fundamental Botanical knowledge through 

theory and practical. 

PSO2: To explain basis plant of life, anatomy, reproduction and their 

survival in nature. 

PSO3: Helped to understand role of living and fossil plants in our life. 

PSO4: Understand good laboratory practices and safety. 

PSO5: To create awareness about cultivation, conservation and 

sustainable utilization of biodiversity. 

PSO6: To know advance techniques in plant sciences like tissue culture, 

plant disease management, artificial gene transfer etc. 

PSO7: Students understand about the phytogeography of India, ethno-

botanically important plants and their use. 
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Course Outcomes B.Sc. Botany 

Course Outcome for Semester-I 

Paper-I: Viruses, 

Prokaryotes, Algae 

& Biofertilizers 

CO1:  Study of Microbes and algae to understand their Diversity. 

CO2:  Know the systematics, morphology and structure of Viruses, 

bacteria, Mycoplasma and algae. 

CO3:  Know life cycle pattern of microbes and their economic 

importance. 

CO4:  Know evolution of microbes and algae. 

CO5:  Learn skill of preparation and use of biofertilizers for sustainable 

development. 

Paper-II: Fungi, 

Lichen, Plant 

Pathology, 

Bryophyta & 

Mushroom 

Cultivation 

CO1:  Study of Fungi, Lichens, plant pathology and Bryophyta. 

CO2: Know the systematics, morphology and structure of fungi, 

Lichens, plant pathogens, hosts and Bryophytes 

CO3:  K now life cycle pattern of fungi, lichens, plant pathogens 

and bryophytes. 

CO4:  Know economic importance of fungi, lichens and Bryophytes. 

CO5:   Kknow evolution of fungi, lichens and Bryophytes. 

CO6: Learn skill of cultivation and importance of mushrooms for 

human consumption. 

Lab Work:  To get acquainted with ultrastructure of viruses and bacteria, 

to study staining method of bacteria 

 To study structure and reproduction of Nostoc 

 To study the structure and reproduction in Algae, like Chara, 

Vaucheria, Ectocarpus and Batrachospermum 

 To learn the method of identification and characterization of 

bacteria useful in biofertilizers 

 To learn staining method of fungi and bryophytes. 

 To get acquainted with different plant pathogens and lichens 

 To learn the technique of mushroom cultivation 

Course Outcome for Semester-II 

Paper-I: 

Palaeobotany, 

Pteridophyta, 

Gymnosperms & 

Soil Analysis 

CO1:  Study of Palaeobotany, geological time scale and morphology of 

angiosperms. 

CO2:   To know life cycle pattern of Pteridophyta and Gymnosperms. 

CO3: To know the systematics, morphology and structure of  

Pteridophyta and Gymnosperms. 

CO4: To know economic importance of Pteridophyta and 

Gymnosperms. 

CO5:  To know evolution of Pteridophyta and Gymnosperms. 

CO6: To learn the skill of soil analysis for cultivation of variety of 

plants. 

Paper-II: 

Morphology of 

Angiosperms & 

Floriculture 

CO1: To study the morphology of angiosperms with respect to evolution 

of plants. 

CO2: To the evolution of different floral organ for sexual 

reproduction in angiosperms. 

CO3: To know the variation among the reproductive organs of the 

angiosperms. 

CO4: To know the systematics, morphology and structure of 
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angiosperms. 

CO5: To know the adaptive pollination and reproductive biology of 

angiosperms. 

CO6: To learn the skill of floriculture and its tools and techniques. 

Course Outcome for Semester-III 

Paper-I: Angiosperm 

Systematics, 

Embrology & Indoor 

Gardening 

CO1: To Study vegetative and floral characters of angiosperms. 

CO2: To know the preparation of floral formulae and floral diagrams of 

angiosperms. 

CO3: To know economic importance of angiosperms families. 

CO4: To know the pattern of embryogenesis in various angiosperms plants. 

CO5: To learn the skill for development of indoor gardening and its 

importance. 

Paper-II: 

Angiosperm 

Anatomy & 

Horticulture 

CO1: To gain knowledge of different plant tissue and tissue systems. 

CO2: To understand structure and type of cells and tissues in plants, type of 

vascular bundles and stellar systems. 

CO3: To know the simple and complex tissues and its functions. 

CO4: To know the process of secondary growth and its role in formation of 

wood and periderm 

CO5: To learn the skill for horticultural practices used. 

Course Outcome for Semester-IV 

Paper-I: Cell 

Biology, Plant 

Breeding, Evolution 

& Seed Technology 

CO1: Gain knowledge about cell and its function. 

CO2: Learn the scope and importance of Cell and Molecular biology. 

CO3: To understand ultrastructure of cell wall, plasma membrane and cell 

organelles 

CO4: To understand the morphology and structure of chromosomes. 

CO5: To understand the different techniques used in plant breeding. 

CO6: To know the process of evolution of plants in universe 

CO6: To learn the skill used in seed technology 

Paper-II: Genetics, 

Molecular Biology & 

Plant Nursery 

CO1: To study structure, biochemical nature and role of nucleic acids. 

CO2: To understand the type and applications of mutations. 

CO3: Understand the Mendelian and neo-Mendelian genetics. 
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CO4: Know about interaction of genes, multiple alleles and linkage and 

crossing over. 

CO5: To learn the skill for preparation of plant nurseries and its importance 

for nature conservation 

Course Outcome for Semester-V 

Paper-I: Plant 

Physiology, Mineral 

Nutrition & 

Hydroponics 

CO1: To know the scope and importance of plant physiology. 

CO2: To understand plant & water relation and mineral nutrition. 

CO3: Understand process of photosynthesis, C3, C4, CAM pathways. 

CO4: Understand the process of respiration, nitrogen metabolism and 

plant movement 

CO5: To learn the technique of development of hydroponics. 

Paper-II: Plant 

Ecology & Organic 

Farming 

CO1: To study concept of ecology and ecosystems. 

CO2: To understand climatic and edaphic factors. 

CO3: To know physiographic factors and interrelations among the living 

organisms. 

CO4: To understand the components of ecosystems, autecology, 

synecology and plant succession. 

CO5: To know the adaptations of plants. 

CO6: To learn the skill and importance of organic farming for healthy life. 

Course Outcome for Semester-VI 

Paper-I: 

Biochemistry, 

Biotechnology & 

Herbal Technology 

CO1: To study carbohydrates, lipids, amino acids and enzymology. 

CO2: To know the plant tissue culture techniques and applications. 

CO3: To understand tools and techniques used in genetic engineering. 

CO4: To know the artificial gene transfer techniques. 

CO5: To learn the skill used in formation of dye and cosmetics from plants. 

CO6: To know the basic concept of herbal technology. 

Paper-II: 

Phytogeography, 

Utilization Of Plants, 

Techniques & 

Pharmacognosy 

CO1: To know the phytogeography of India and world 

CO2: To know the natural resources and various types of pollutions and its 

impact on living organism. 

CO3: To study the natural resources and its conservation strategies. 

CO4: To know the economic importance of plants and ethnobotany. 
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CO5: To study microscopy, electrophoresis, centrifugation and 

chromatography. 

CO6: To learn the basics of pharmacognosy and skill for used of plants in 

pharmacognosy. 

Lab Work: • To study the biochemical experiments 

• To study the different instruments and equipment used in biotechnology 

• To study the different techniques used in herbal technology 

• To learn types of pollution parameters. 

• To get acquainted with ethnobotany and economic botany with suitable 

examples 

• To study the techniques used in pharmacognosy 
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Shri Shivaji Education Society Amravati’s 

Science College, Congress Nagar, Nagpur 
 

DEPARTMENT OF BIOTECHNOLOGY 

Program Outcomes: B.Sc. Biotechnology 

Department of 

Biotechnology 

After successful completion of three years degree program in the 

subject Biotechnology, the students are able to: 

Program Outcomes PO1: Acquire knowledge on the fundamentals of biotechnology 

for sound and solid base which enables them to understand 

the emerging and advanced engineering concepts in life 

sciences. 

PO2: Acquire knowledge in domain of biotechnology enabling 

their applications in industry and research. 

PO3: Students get the information about cell & its importance in 

biology. 

Program Specific 

Outcomes 

PSO1: Empower the students to acquire technological knowhow 

by connecting disciplinary and interdisciplinary aspects of 

biotechnology 

PSO2: Students know about the contribution of microbiology 

scientist, types of microbes, and branches of microbiology 

& anatomy of microbes. 

PSO3: Students take the methodological review of cultivation of 

microbes, pure culture, staining, sterilization & 

disinfection. 

Course Outcomes CO1: Comprehend about the introduction and history of 

biotechnology 

CO2: The scopes in agriculture, medicinal, agriculture and 

environment. 

CO3: The cell biology and basic structural and functional study of 

prokaryotic and eukaryotic cells 

CO4: The growth, nutrition and factors affecting microbial growth 

CO5: Principle, general features and significance of biophysical 

terms like density, sedimentation, centrifugation, surface 

tension, adsorption 

CO6: Monochrome staining, Negative staining, Gram´s staining. 
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CO7: Motility testing by hanging drop method 

CO8: The definition, classification, biological function, chemical 

and physical properties, structural characteristic of proteins 

and nucleic acids 

CO9: Principle, working and applications of instruments viz, pH 

meters, spectrophotometer, centrifuge, viscometer, and 

laminar air flow 

CO10: Concept of enzyme activity and enzyme inhibition 

CO11: Metabolic pathways EMP, TCA, ETC, Gluconeogenesis 

CO12: The fundamentals of DNA damage and repair, including 

types of mutation and repair mechanisms. 

CO13: The Transcription, enzymes involved in transcription and 

its inhibitors. 

CO14: The Translation, enzymes involved in translation and its 

inhibitors. 

CO15: The concept of operon and its structure and regulation 
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Shri Shivaji Education Society Amravati’s 

Science College, Congress Nagar, Nagpur 
 

DEPARTMENT OF CHEMISTRY 

Program Outcomes: B.Sc. Chemistry 

Department of 

Chemistry 

After successful completion of three years degree program in the subject 

Chemistry, the students are able to: 

Program Outcomes PO1: The program enables the students to understand basic facts and 

concepts in Chemistry. 

PO2: To develop the ability to apply the principles of Chemistry, to develop 

problem solving skills, to become familiar with the emerging areas 

of Chemistry and their applications in various spheres of Chemical 

sciences and to apprise the students of its relevance in future studies. 

PO3: Students know about importance of Qualitative and Quantitative 

analysis used for different samples like soil samples, alloys 

estimation, water analysis. New technological world using nano-

materials, properties of nano-materials magnetic properties of 

materials. 

PO4: Thermodynamic and Thermochemistry useful in our daily life and 

related with our surrounding atmosphere. 

PO5: Nuclear Magnetic resonance spectroscopy allows the molecular 

structure of a material to be analyzed by observing the measuring the 

interaction of nuclear spins when placed in a powerful magnetic field 

and extensively used in medicine in the form of magnetic resonance 

imaging and for analysis of chemicals. 

PO6: Bioinorganic chemistry provides knowledge about significant role of 

metal ions in biological system which is required for the maintenance 

of life. 

PO7: Student can describe the process It also develops skills in the proper 

handling of apparatus and chemicals and also gets exposure to the 

different processes used in industries and their applications. 

PO8: Use modern techniques used in analysis of materials and handling of 

the new equipment during the practical. 

PO9: To inculcates the scientific temperament in the students during the 

experiments and how to correlate with outside the scientific 

community. 

Program Specific 

Outcomes 

PSO1: The B.Sc. program enabled the students to enhance their critical 

thinking, during the three years period of study and the curriculum 

motivates the mental thoughts and suppositions of the students. 

This helps the students to take up practical work and compare the 

results with their assumptions, there by leading to accuracy and 

validity of the practical knowledge. This Analysis leads to take 
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decisions at intellectual, directorial and personal from different 

perspectives of life. 

PSO2: Understand the basic principles and concepts underlying the 

inorganic, organic and physical chemistry. 

PSO3: Comprehend the applications of chemistry in various walks of life. 

PSO4: Students gained functional knowledges of the fundamental 

theoretical concepts and experimental methods of Chemistry. 

PSO5: The students will be benefited to equip themselves to job 

requirements in the quality control, analytical laboratory or 

production wing of any Chemical or Pharmaceutical industry. 

PSO6: Able to use instrumental methods of chemical analyses. 

Students acquire fundamental Botanical knowledge through theory and 

practical. 

Course Outcomes B. Sc. Chemistry 

Course Outcome for Semester-I 

Paper-I: Inorganic 

Chemistry 

CO1: Basic knowledge of atomic structure, inorganic fundamental of a 

periodic property. 

CO2: Conceptualization of Valence bond theory (VBT) and Molecular 

Orbital theory (MOT), and VSPER theory. 

CO3: Differentiation in ionic and metallic bond, and S-block elements. 

CO4: A study of P-block elements, oxyacids of Sulphur, hydride of 

Phosphorus, and noble gases. 

CO5: Food adulteration process and detection, test for detection physical 

adulteration and chemical adulteration and how to identify the food 

adulterant which are used various food products 

Paper-II: Physical 

Chemistry 

CO1: Basic knowledge of thermodynamics and calculations of problems 

related to Thermo-chemistry. 

CO2: Difference between Ideal gas and Real gas and their related 

equation. 

CO3: Understanding of Liquid State with emphasis on properties of 

liquid. 

CO4: Concept of adsorption isotherm and principles of catalysis. 

CO5: Types of colloidal, electrophoresis and electro-osmosis, emulsion and 

gels 

Course Outcome for Semester-II 

Paper-I: Organic 

Chemistry 

CO1: Understand the concept structure, bonding in organic compounds and 

different types of reaction mechanisms. 

CO2:  Understand the concept of stereochemistry in detail. 

CO3: Understand the nomenclature, synthesis, chemical and physical 

properties of alkanes, cycloalkanes and alkenes 

CO4: Understand the nomenclature, synthesis, chemical and physical 

properties of dienes, alkynes and also the concept of aromaticity of 

organic compounds. 

CO5: Fuels and its calorific values properties and uses application of 

lubricants in industries 

Paper-II: Physical 

Chemistry 

CO1: Second law of thermodynamics and free energy work functions. 

CO2: Understanding of Phase rule and liquid-liquid mixture. 

CO3: Insight into Nuclear Chemistry and Molecular Structure. 
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CO4: Laws of Chemical kinetics. 

CO5: Types of pollutions and its control measures, types of pollutants, 

adsorption techniques 

Course Outcome for Semester-III 

Paper-I: Inorganic 

Chemistry 

CO1: Diagrammatic representation of molecules according to MOT, and 

properties of inter-halogen compounds 

CO2: Chemistry of first transition elements and non-aqueous solvents 

CO3: Comparative study of the second and third transition series and 

error in chemical analysis 

CO4: Chemistry of lanthanides and actinides, and lanthanide contraction 

Paper-II: Organic 

Chemistry 

CO1: Understand nomenclature, synthesis, chemical properties of alkanes 

in aryl, alkyl halides. 

CO2: Understand nomenclature, synthesis, chemical properties of dihydric, 

trihydric alcohols and phenols in detail 

CO3: Understand nomenclature, synthesis, chemical properties of 

aldehydes and ketones and mechanisms of nucleophilic addition 

CO4: Understand nomenclature, synthesis, chemical properties of 

carboxylic acids and their derivatives along with reactive 

mechanisms. 

Course Outcome for Semester-IV 

Paper-I: Inorganic 

Chemistry 

CO1: A detail study of coordination compounds and its applications. 

CO2:  Isomerism and redox process in inorganic compounds. 

CO3:  The concept organometallic and metal carbonyl compounds. 

CO4: Applications of inorganic macromolecules in the biological 

concept, and acid-bases principles. 

Paper-II: Physical 

Chemistry 

CO1: Insight into laws of crystallography and Bravais lattices 

CO2: Debye-Huckel theory and concepts related to electrochemistry 

CO3: Introduction to Rotational and Vibration Spectroscopy. 

CO4: Basics of Quantum Chemistry, Operators and Schrodinger wave 

function 

Course Outcome for Semester-V 

Paper-I: Organic 

Chemistry 

CO1: The students will understand some fundamental aspects of organic 

chemistry. They will learn mechanism of some organic reactions, 

classification of polymers, structure and uses of some commercial 

and natural polymers. 

CO2: To know stereochemistry and various possible conformations of 

organic compounds and how it affects the reaction outcome. 

CO3: To be familiarize with the important photochemical reactions in 

Organic Chemistry. 

CO4: To understand the functions and applications of bioorganic 

compounds. 

Paper-II: Physical 

Chemistry 

CO1: To study the basic postulates of quantum mechanics. 

CO2: To enable the students to solve the simple quantum mechanical 

models such as simple harmonic oscillator, particle in a 1D- box, 

rigid rotor, H atom etc. 

CO2: To understand the quantum mechanical aspect of angular momentum 

and spin. 

CO3: Enable the students to predict the point group of important 
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molecules and to know how they are classified 

CO4: To understand the idea of space groups and to learn the theory of 

molecular symmetry. 

CO5: To gain skill to apply group theory to vibrational and electronic 

spectroscopy. 

Course Outcome for Semester-VI 

Paper-I: Inorganic 

Chemistry 

CO1: To know the structure and bonding of important coordination 

compounds. 

CO2: To understand the magnetic properties of complexes and to know 

how magnetic moments can be employed for the interpretation of 

their structure 

CO3: To get an overview about the stereochemistry of coordination 

compounds 

CO4: To get an idea about the basic coordination chemistry of Lanthanides 

and Actinides. 

CO5: Ability to prepare inorganic complexes. Ability to prepare inorganic 

complexes. 

CO6: To know about VBT, CFT and MOT of co-ordination complexes 

Paper-II: Organic 

Chemistry 

CO1: To impart the students a thorough knowledge about the mechanisms 

of reactions of some selected functional groups in organic 

compounds 

CO2: To give an outline of applied organic chemistry and the applications 

of organic chemistry in various spheres of chemical sciences. 

CO3: To give an elementary idea of chemotherapy, organic spectroscopy 

and photochemistry. 

CO4: To analyze organic compound using UV, IR and NMR spectroscopic 

techniques, which provides platform for students to work in 

industries. 
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Shri Shivaji Education Society Amravati’s 

Science College, Congress Nagar, Nagpur 
 

DEPARTMENT OF COMPUTER SCIENCE 

Program Outcomes: B.Sc. Computer Science 

Department of 

Computer Science 

After successful completion of three year degree program in Computer 

Science, the students are able to: 

Program Outcomes PO1: To develop problem solving abilities using a computer. 

PO2: To build the necessary skill set and analytical abilities for 

developing Computer based solutions for real life problems. 

PO3: To implement quality software development practices. 

PO4: To create awareness about process and product standards. 

PO5: To train students in professional skills related to Software 

Industry. 

PO6: To prepare necessary knowledge base for research and 

development in Computer Science 

PO7: To help the students to build-up a successful career in Computer 

Science. 

Program Specific 

Outcomes 

PSO1: Demonstrate understanding of the principles and working of the 

hardware and software aspects of computer systems. 

PSO2: Design, implements, test, and evaluate a computer system, 

Component or algorithm to meet desired needs and to solve a 

computational problem. 

PSO3: To Enhance skills and adapt new computing technologies for 

attaining professional excellence and carrying research. 

PSO4: Apply fundamental principles and methods of Computer 

Science to a wide range of applications. 

PSO5: Impart an understanding of the basics of our discipline. 

PSO6: Practice for continued professional development. 

Course Outcomes B.Sc. Computer Science 

Course Outcome for Semester-I 

Paper-I: 

(Programming in C) 

CO1: To illustrate the flowchart and design an algorithm for a given 

problem. They understand the basic concept of programming 

structure. 

CO2: Students learnt the knowledge of fundamentals of writing C 

program which include data types, keywords, tokens, variables, 

and operators. Develop conditional and iterative statements to 

write C programs 

CO3: To solve user defined functions with real time problems. 

CO4: Students developed their concepts to write C program that uses 

Pointers, Arrays, and Strings. 

CO5: Understand the knowledge of user defined data types that include 
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structure and union to solve problems. 

CO6: Students can write the programs which includes file concept to 

show input and output of files in C. 

Paper-II: 

(Fundamentals of 

IT) 

 

CO1: Bridge the fundamental concepts of computers with the present 

level of knowledge of the students. 

CO2: Familiarize operating systems, programming languages, 

peripheral devices, networking, multimedia and internet 

CO3: Understand binary, hexadecimal and octal number systems and 

their arithmetic. 
CO4: Understand how logic circuits and Boolean algebra forms as the 

basics of digital computer 

CO5: Demonstrate the building up of Sequential and combinational 

logic from basic gate. 

Course Outcome for Semester-II 

Paper-I: 

(Object Oriented 

Programming Using 

‘C++’) 

CO1: To understand the object-oriented methodology which involves 

elements and features of object-oriented programming. 

CO2: Students developed the concept of class, object and structure of 

class which includes definition of class members and also, they 

learned how to write the programs using class. 

CO3: Students learnt the basic concept of constructor and destructor. 

Also, they were able to overload the unary and binary operators 

using the concept of operator overloading. 

CO4: Understand how to reuse code by implementing the OOPs 

Inheritance concept in C++. Also, they got knowledge of 

dynamic objects. 

CO5: Students were able to understand how inheritance and virtual 

functions implement dynamic binding with polymorphism. 

CO6: Students learnt how to use exceptional handling in C++ programs 

Paper-II: (System 

Analysis and Design) 

CO1: Identify various types of information systems concepts and 

terminologies 

CO2: Discuss the initial phase of system Development Life Cycle 

(SDLC) using analytical tools and quantitative technique used 

to identify problem 

CO3: Define problem and opportunities that initiate projects 

CO4: Evaluate information systems projects to identify various 

aspects of feasibility of these projects 

CO5: Apply at least one specific methodology or tool for analyzing 

business situation by modeling using a formal technique. 

Course Outcome for Semester-III 

Paper-I: 

(Data Structures) 

CO1: To be able to implement the abstract data type list as a linked list 

using the node and reference pattern. 

CO2: Select appropriate data structures as applied to specified problem 

definition. Analyze run-time execution of previous learned 

sorting methods, including selection, merge sort, heap sort and 

Quick sort and also calculates the complexity of all sorting and 

searching methods. 

CO3: To understand the abstract data type stack and notation like 

prefix infix and postfix expression formats. Implement 
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operations like searching, insertion, and deletion, traversing 

mechanism etc. on various data structures and design 

applications based on it. 

CO4: Determine and analyze the complexity of given Algorithms. 

CO5: Ability to have knowledge of tree and graph concepts. 

Paper-II: (Operating 

Systems) 

CO1: Describe and explain the fundamental components of a 

computer operating system 

CO2: Define, restate, discuss, and explain the policies for scheduling, 

deadlocks, memory management, synchronization, system 

calls, and file systems. 

CO3: Describe and extrapolate the interactions among the various 

components of computing systems. 

CO4: Design and construct the following OS components: System 

calls, Schedulers, Memory management systems, Virtual 

Memory and Paging systems. 

Course Outcome for Semester-IV 

Paper-I: 

(Java Programming) 

CO1: Explain the Use of java programming language Concept and 

programming technologies in software development. 

CO2: Demonstrate the Concepts of Thread and Applets 

CO3: Identify classes, objects, members of the class and relationships 

among them needed for a specific problem. 

CO4: Able to understand basic Concepts of java like variables, 

operators and tokens etc. 

CO5: Design and Develop Applications using AWT controls in Java. 

Paper-II: 

(Linux Operating 

System) 

CO1: To understand the basic commands and directory structures use 

in Linux OS and explain the use of all these commands to make 

the effective use of the environment to solve problems. 

CO2: Design and develop applications using Vi Editor in Linux OS. 

CO3: Able to identify the differences between processes and shells use 

in Linux OS. 

CO4: Able to Understand the basic set of Communication utilities 

commands and other commands use in Linux OS. 

CO5: To learn Graphical user Interfaces like KDE and GNOME. 

Course Outcome for Semester-V 

Paper-I: (Visual 

Basic 

Programming) 

CO1: Explain the basic Concepts of Program building block control 

statements and the basic concepts of function and procedure. 

CO2: Discuss about graphics handling related control and properties 

and Develop a Graphical User Interface (GUI) based on problem 

description. 

CO3: Discuss about the fundamental functions and properties of 

Advanced ActiveX Control. 

CO4: Design and Develop the programs which are based on events that 

retrieve input from a file as opposed to input only provided by 

user. 

CO5: Explain the procedure of creating menus and how to use these 

menus while designing applications in VB. (Menu Editor). 

CO6: Describe the concepts of database handling using DAO, ADO 
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and RDO control with data report concepts. 

Paper-II: (Database 

Management 

System) 

CO1: To learnt the fundamental elements of traditional file processing 

system, objective of database system. 

CO2: Students learnt the basic concept of different data models which 

includes Hierarchical, Network, and E-R and Relational model. 

CO3: Students are able Design E-R model to represent simple 

database application 

CO4: Students developed the concept of how to convert E-R model 

into relational tables and how to perform relational operation 

on tables through relational algebra. 

CO5: Students developed the concept of functional dependency and 

improve the database design by the concept of Normalization. 

Course Outcome for Semester VI 

Paper-I: (Compiler 

Construction) 

CO1: Students learnt the major concept areas of language translation 

and compiler design 

CO2: Students got an awareness of the function and complexity of 

compilers. 

CO3: Students were able to understand the role of Lexical analyzer, its 

design, and implementation. Students got knowledge of context 

free grammars, Derivation and parse trees. 

CO4: Students are able to identify the similarities and differences 

among various parsing techniques and grammar 

transformation techniques 

Paper-II: 

(SQL and PL/SQL) 

CO1: Able to Understand the basics of SQL with control structure and 

sublanguages like DDL, DML and DCL/TCL. 

CO2: Able To identify the differences between integrity constraints 

and value constraints. 

CO3: Explain how functions, triggers, cursors and stored procedure 

work in PL/SQL. 

CO4: Compare SQL with PL/SQL and integrate the concept of 

procedural language with SQL to build advance applications. 

CO5:  Able to understand the basics of PL/SQL Programming: 

PL/SQL Data Types, Identifiers, Operators and Expressions, 

Iterative Statements, Conditional Statements, 
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Shri Shivaji Education Society Amravati’s 

Science College, Congress Nagar, Nagpur 
 

DEPARTMENT OF ELECTRONICS 

Program Outcomes: B.Sc. Electronics 

Department of 

Electronics 

After successful completion of three years degree program in the 

subject Electronics, the students are able to: 

Program Outcomes PO1: Ability to design and conduct electronics experiments, as 

well as to analyze and interpret data. 

PO2: Utilize the basic knowledge of science Electronics and 

Communication. 

PO3: To provide opportunity to students to learn the latest trends in 

Electronics. 

PO4: To satisfy the needs of the core Electronics Industry useful 

for the society in all walks of life. 

PO5: To provide opportunities to the students to formulate, 

analyze and resolve the problems in Electronics Industry. 

Program Specific 

Outcomes 

PSO1: After completing the program, interested students can 

pursue in research field or in development field. 

PSO2: Students can become entrepreneur and can work on 

multidisciplinary projects. 

Course Outcomes for B.Sc. Electronics 

Course Outcome for Semester-I 

Paper-I: Basic Circuit 

Components & Network 

Analysis 

CO1: To enrich the students with the basic requirement of 

electronic circuits. 

CO2: To describe the theorems useful for circuit operation. 

CO3: To explore the use of energy sources for circuit 

operations. 

CO4: To familiarize about the use of transducers in instrumentation 

systems 

Paper-II: Fundamentals 

Of Digital Electronics 

CO1: To enrich the students with the basic requirement of digital 

electronics. 

CO2: To describe the use of Boolean Algebra for circuit 

operations. 

CO3: To elaborate the use of flip flops as memory in data 

processing system. 

CO4: To explore the use of binary circuits in digital system. 

CO5: To familiarize about the basic building blocks required for 

digital system. 
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Course Outcome For Semester-II 

Paper-I: Semiconductor 

Devices 

CO1: To explain about semiconductors used for the fabrication of 

semiconductor devices. 

CO2: To acquire the knowledge of transistor used in many 

electronic circuits. 

CO3: To familiarize about the field effect transistor and its 

operation. 

CO4: To explore the use of power devices required in 

electronics circuits. 

CO5: To familiarize about the applications of diode, transistor and 

power devices. 

Paper-II: 

Advanced Digital 

Electronics 

CO1: To enrich the students with the digital ICS used in 

electronics circuits. 

CO2: To enhance the use of Flip-Flops in the construction of 

counters. 

CO3: To familiarize the use of Counters & Registers in data 

processing system. 

CO4: To explore the use of binary memory in digital system. 

CO5: To disseminate about the building blocks required for 

digital system. 

Course Outcome for Semester-III 

Paper-I: Analog Circuits CO1: To illustrate applications of diode as clippers, clamper and 

rectifier. 

CO2: To describe the role of transistor in amplification, signal 

analysis and two port hybrid circuit for testing amplifier 

parameters. 

CO3: To elaborate the concept of feedback and construction of 

feedback amplifier and oscillators. 

CO4: To explore the use of power amplifier in electronics circuits. 

CO5: To familiarize about the applications of diode and transistor. 

Paper-II: Linear 

Integrated Circuits 

CO1: To study DC & AC characteristics of operational 

amplifier. 

CO2: To elucidate and design linear and nonlinear circuits of OP-

AMP. To study timer IC and its applications. 

CO3: To elaborate the role of filters in electronics circuits. 

CO4: To explore the knowledge of linear integrated circuits and 

its uses. 

Course Outcome for Semester-IV 

Paper-I: Basic 

Communication 

Electronics 

CO1: To understand functioning of basic processes in 

communication systems. 

CO2: To understand analogue modulation & demodulation 

techniques. 
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CO3: To Understand transmission and reception systems. 

CO4: To understand propagation of radio waves in 

communication systems. 

CO5: To understand the process of analogue signal 

communication system. 

Paper-II: Analogue and 

Digital Circuits 

CO1: To study DAC and ADC used for data conversions in 

electronics system. 

CO2: To elucidate and design regulated DC power supply for 

operating electronic devices. 

CO3: To study PLL IC 565 and its applications. 

CO4: To elaborate the role of transducers in Bioelectronics 

circuits. 

CO5: To explore the knowledge of Analogue and Digital circuits 

and its uses. 

Course Outcome for Semester-V 

Paper-I: Modern 

Communication Systems 

CO1: To understand the concept optical communication and its 

operation 

CO2: To understand various digital modulation and demodulation 

techniques. 

CO3: To analyse the performance of digital communication 

system in terms of error rate and spectral efficiency. 

CO4: To understand the telecommunication traffic, channel and 

cellular capacity 

CO5: To understand various application of cellular technology. 

Paper-II: Introduction 

to Microprocessor 

CO1: To understand importance of Microprocessors as a 

programmable digital system element in computer system. 

CO2: To understand architecture and features of 8085 

Microprocessor. 

CO3: To explore some basic concepts of microprocessors through 

assembly language programming. 

CO4: To augmented the knowledge of interfacing the peripheral to 

increase the flexibility of microprocessor. 

CO5: To grown-up the in-depth understanding of the operation of 

microprocessors and machine language programming & 

interfacing techniques. 

Course Outcome for Semester-VI 

Paper-I: Programming 

in “C” 

CO1: After completion of course, Students are able to Develop their 

programming skills 

CO2: Familiar with elements of C language 

CO3: Understand operators, Expression and Preprocessors 

CO4: Understand different decision making and concept of 

looping in C 
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CO5:  Understand Array, Structure, Function and Pointers, their 

declaration and use 

Paper-II: 

Microcontroller 8051 

and its Applications 

CO1: To understand architecture and features of 8051 

Microcontroller. 

CO2: To learn Programming of 8051 microcontroller. 

CO3: To learn interfacing of 8051 Microcontroller with real world 

input and output devices. 

CO4: To understand the coding and interfacing of 8051 with 

various IO devices. 

CO5: To understand importance of Microcontrollers in 

atomization and control system 
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Shri Shivaji Education Society Amravati’s 

Science College, Congress Nagar, Nagpur 
 

DEPARTMENT OF GEOLOGY 

Program Outcomes: B.Sc. Geology 

Department of Geology After successful completion of three years degree program in the 

subject Geology, the students are able to: 

Program Specific Outcomes PSO1: This program will provide learning via problem solving and 

hands on training methodologies. 

PSO2: This program will help provide pupils with a fundamental 

grasp of geology and its applications. 

PSO3: This study provides basic knowledge, training, skills and 

eligibility degree for various higher academic courses. 

PSO4: To develop intellectual ability and geological skills through 

an appropriate blending of theoretical subject education, 

practical exercises and field training. 

PSO5: Students can continue further education and will become 

successful geologist or obtain positions in the industry, 

government, public or consulting sectors. 

PSO6: This study will encourage students to pursue further 

education and, eventually research in many sub-disciplines 

of the topic in India and abroad. 

PSO7: This program will develop appropriate skills in the students 

to make them competent to take up self-employment in 

innovative geology related fields 

PSO8: At the end of three years of B. Sc. Geology course, students 

would obtain a thorough knowledge of the core ideas of 

geological sciences 

Course Outcomes for B.Sc. Geology 

Course Outcome for Semester-I 

Paper-I Introduction to 

Geology 

CO1: Students will be able to know branches of geology, earth 

origin, processes and various hypothesis of origin of the 

Earth (Solar System). 
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CO2: Students will be able to understand broad perspective of 

crust, mantle and core of the Earth and reorganization of the 

Earth’s layers. 

CO3: Students will be able to explain volcanoes, their 

classification, products and distribution. 

CO4: Students will be able to compare and contrast properties and 

mechanics of different types of waves, understand the 

causes and effects of earthquakes and recognize our limited 

ability to predict seismic activity, compare magnitude 

versus intensity. 

CO5: Students will be able to acquire an introductory 

understanding of geologic time and the importance of both 

relative and radiometric dating techniques. 

CO6: Students will be able to develop the concept of isostasy, 

isostatic anomalies, isostatic models, and evidence.  

CO7: Students will be able to continental drift as plate motion and 

develop the concept and theories of continental drift. 

Paper-II  

Minerology 

CO1: Students will be able to understand how atoms interact to 

form minerals and how the structure and chemical 

composition of minerals 

CO2: Students will be able to describe chemistry of minerals 

(Polymorphism, Isomorphism and Pseudomorphism). 

CO3:  Students will be able to demonstrate the silicate structures 

with examples. 

CO4:  Students will be able to identify the common minerals in 

hand specimen using their physical properties. 

Course Outcomes for Semester-II 

Paper-I  

Physical Geology and 

General Geology 

CO1: Students will be able to know geological works of wind, river, 

underground water, glaciers, oceans and their landforms of 

erosion and deposition processes. 

CO2: Students will be able to understand evolution of continents 

and oceans. 

CO3: Students will be able to know endogenic processes 

originating within the earth like diastrophism and how they 

interact to create landforms 
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CO4: Students will be able to explain Geosynclines, classification 

and evolution of Geosynclines, causes of subsidence and 

uplift. 

CO5: Students will be able to demonstrate the mountain building 

process and types of mountains 

CO6: Students will be able to know the role of plate tectonics in the 

development of all Earth's surface features including 

mountain ranges, ocean basins, etc. 

Paper-II  

Optical Mineralogy and 

Crystallography 

CO1: Students will be able to know general characteristics of light 

- polarization, refraction, and describe the parts of polarized 

microscope. 

CO2: Students will be able to know the refractive index by Becke 

line method and Abbe refractometer. 

CO3: Students will be able to understand The properties of uniaxial 

and biaxial minerals under parallel and crossed nicols 

CO4: Students will be able to understand the diagnostic 

characteristics of minerals using petrological microscope 

CO5: Students will be able to know the symmetry in crystals and 

classify crystals based on symmetry elements and describe its 

forms. 

CO6: Students will be able to know various laws of crystallography 

governing the consistency of crystal structures with respect to 

specific chemical composition. 

Course Outcomes for Semester-III 

Paper-I  

Igneous Petrology 

CO1: Students will be able to identify rock type and the steps of the 

rock cycle related to their formation. 

CO2: Students will be able to recognize different forms of igneous 

rocks 

CO3: Students will be able to assign a name to an igneous rock on 

the basis of its mineralogical and textural characteristics, and 

appreciate the environment(s) of formation. 

CO4: Students will be able to understand the origin of magma and 

its evolution 

CO5: Students will be able to understand phase equilibrium of 

magma crystallizing systems. 
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Paper-II  

Sedimentary and 

Metamorphic Petrology 

CO1: Students will be able to understand the processes of 

sedimentation; origin of sediments 

CO2: Students will be able to identify sedimentary rocks and 

describe the mineralogy of sedimentary rocks. 

CO3: Students will be able to recognize the textures of clastic and 

non-clastic sedimentary rocks and their significance 

CO4: Students will be able to identify key sedimentary structures 

and appreciate the significance of such features with regard 

to geological processes that have operated. 

CO5: Students will be able to interpret structures and textures of 

metamorphic rocks and their importance in understanding 

metamorphic reaction principle. 

CO6: Students will be able to understand the concept of facies, 

grade and zone of metamorphism 

Course Outcomes for Semester-IV 

Paper-I  

Paleontology 

CO1: Students will be able to demonstrate understanding of the 

nature of fossils and types of fossilization that turn organic 

remains into fossils 

CO2: Students will be able to understand methods of fossil 

preservation and preparation. 

CO3: Students will be able to understand the uses of fossils in 

solving geological problems: paleoenvironments, relative 

age, paleo-ecology, economic geology, evolution, 

stratigraphy, paleogeographic and paleoclimatic 

reconstructions. 

CO4: Students will be able to recognize the major groups of 

invertebrate fossils on the basis of their morphology, 

classification, evolution, and geological history of major 

invertebrate classes like Brachiopoda, Mollusca, 

Echinoidea and Trilobita and identify key index fossils to 

the species level. 

CO5: Students will be able to understand the classification, 

morphology, uses and geological history of Foraminifera, 

Graptoloidea and Anthozoa 

CO6: Students will be able to recognize characteristic features and 

assemblage of the Gondwana flora 
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Paper-II  

Structural Geology 

CO1: Students will be able to understand the concept of rock 

deformation in time and space 

CO2: Students will be able to demonstrate a basic understanding of 

stress, strain and rheology of Earth's lithosphere. 

CO3: Students will be able to use stereographic projections in 

structural analysis. 

CO4: Students will be able to comprehend how to describe and 

classify brittle and ductile structures, including faults, folds, 

joints, unconformity etc 

CO5: Students will be able to identify and explain different 

erosional structures such as Inlier and Outlier, Klippe and 

Fenster, 

CO6: Students will be able to interpret the outcrops and their 

relationship with topography 

CO7: Students will be able to identify linear and planar structures. 

CO8: Students will be able to understand lineation and foliations 

and their relation to major structures. 

CO9: Students will be able to demonstrate brittle and ductile shear 

zones. 

Course Outcomes for Semester-V 

Paper-I  

Economic Geology 

CO1: Students will be able to understand the processes of formation 

of mineral deposit and various theories of ore genesis 

explaining how the various types of minerals originate and 

deposited within the Earth's crust. 

CO2: Students will be able to demonstrate knowledge of variety of 

ore forming processes. 

CO3: Students will be able to describe the variety of minerals 

deposits and how they are found and formed 

CO4: Students will be able to explain origin, mode of occurrence, 

association, uses and Indian occurrences of the ores of 

important metallic minerals. 

CO5: Students will be able to explain origin, mode of occurrence, 

association, specification and grades for uses in industries and 

Indian occurrences of important non-metallic minerals. 

CO6: Students will be able to understand origin, composition, 

occurrences, prospecting and preparation of coal. 
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CO7: Students will be able to understand origin, migration and 

accumulation of petroleum and natural gas. 

CO8: Students will be able to understand and compare the 

geological setting and mineralization of Kolar gold field, 

Singhbhum copper belt, Malanjkhand copper deposit, Lead 

zinc deposit of Zawar, Manganese belt of Maharashtra, Iron 

ore deposits of Bastar, Bauxite deposits of Maharashtra, Mica 

deposits of Bihar, and Andhra Pradesh. Gondwanacoal 

deposits, Neyveli lignite deposit, Gypsum deposit of 

Rajasthan and beach placers of Kerala. 

Paper-II 

Indian Stratigraphy 

CO1: Students will be able to understand time concept in 

stratigraphic and major stratigraphic boundaries and their 

causative factors. 

CO2: Students will be able to explain fundamentals of stratigraphic 

principles and various methods of stratigraphic analysis. 

CO3: Students will be able to understand geological time, 

classification of sequences in terms of Litho-, Bio- and 

Chrono- stratigraphy. 

CO4: Students will be able to know about physiographic 

subdivision of the Indian subcontinent and their 

characteristics. 

CO5: Students will be able to understand Archaean Supergroup of 

Peninsular India, Dharwar Supergroup and associated 

granitic rocks, Sausar Group, Sakoli Group, Dongargarh 

Supergroup, Aravalli Supergroup and associated gneissic 

rocks with reference to its classification, geographic 

distribution, lithological characteristics, fossil content and 

economic importance. 

CO6: Students will be able to acquaint with the important 

stratigraphic Supergroup and formations such as Cuddapah 

Supergroup of Cuddapah basin, Kaladgis, Pakhals, 

Penganga Formation, Delhi Supergroup, Shimla Formation, 

Vindhyan Supergroup of Vindhyan basin, Kurnool 

Supergroup, Chhattisgarh Supergroup 

CO7: Students will be able to know about the classification, 

geographic distribution, lithological characteristics, fossil 

content and economic importance of Paleozoic succession 

of Spiti valley, Gondwana Supergroup, Triassic of Spiti, 

Jurassic of Kutch, Rajasthan and Spiti. 
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CO8: Students will be able to describe Cretaceous deposits of 

Narmada Valley namely, Bagh Beds and Lameta Beds 

CO9: Students will be able to render understanding of Deccan 

volcanicProvince, type of eruptions and Intertrappeans 

CO10: Students will be able to know about Siwalik System and its 

vertebrate life 

Course Outcomes for Semester-VI 

Paper-I  

Elements of Remote 

Sensing and 

Environmental Geology 

CO1: Students will be able to give basic idea, scope and aim of 

remote sensing. 

CO2: Students will be able to distinguish remote sensing from 

aerial heights and space heights 

CO3: Students will be able to introduce aerial photographs and their 

types. 

CO4: Students will be able to apply the underlying principles of 

interpreting image data 

CO5: Students will be able to study aerial photos in the form of 

mosaics and stereopairs. 

CO6: Students will be able to apply the understanding of photo-

geology and remote sensing in geological studies. 

CO7: Students will be able to interpret lithologic, structural and 

geomorphic features on aerial photos 

CO8: Students will be able to understand the concept of 

environmental geology and render understanding of 

interdependent nature and processes operative over earth 

surface 

CO9: Students will be able to evaluate the concerned impact of 

human development on environment systems. 

CO10: Students will be able to understand natural hazards and their 

impact on environmental system. 

Paper-II  

Elementary 

Hydrogeology and 

Geomorphology 

CO1: Students will be able to demonstrate understanding of the 

hydrologic cycle as it pertains to ground water systems 

CO2: Students will be able to explain geological factors governing 

the occurrence and distribution of groundwater 

CO3: Students will be able to understand zones of aeration and 

saturation. 
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CO4: Students will be able to explain aquifers and their 

classification 

CO5: Students will be able to explain the porosity and permeability. 

CO6: Students will be able to state Darcy’s law. 

CO7: Students will be able to elucidate the hydrological properties 

of rocks. 

CO8: Students will be able to describe the characteristics of 

Groundwater provinces of India 

CO9: Students will be able to understand influent and effluent 

seepages and springs. 

CO10: Students will be able to explain the concepts of 

geomorphology and give examples of its application. 
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Shri Shivaji Education Society Amravati’s 

Science College, Congress Nagar, Nagpur 
 

DEPARTMENT OF MATHEMATICS 

Program Outcomes: B.Sc. Mathematics 

Department of 

Mathematics 

After successful completion of three years degree program in the 

subject Mathematics, the students are able to: 

Program Outcomes PO1: Develop creative and critical thinking. 

PO2: Develop effective communication. 

PO3: Build strong leadership qualities and develop team spirit. 

PO4: Learn to become better and effective citizens of the 

country. 

PO5: Develop moral maturity and ethical behavior. 

PO6: Learn about the environment and sustainability process. 

PO7: Self-direct a life-long learning system. 

PO8: Learn knowledge application. 

PO9: Learn analytical, scientific reasoning and problem 

solving. 

PO10: Gain Information / Digital Literacy. 

Program Specific 

Outcomes 

PSO1: Construct mathematical arguments, proofs and develop 

mathematical as well as analytical thinking 

PSO2: Critically interpret numerical data, graphical data and 

develop models 

PSO3: Apply mathematical knowledge to a career and research 

related to mathematical sciences 

PSO4: Apply critical thinking skills to solve problems which can 

be modelled mathematically. 

Course Outcomes for B.Sc. Mathematics 

Course Outcome for Semester-I & II 

Semester- I & II  

Paper-I: Algebra & 

trigonometry, 

Differential and 

difference equations 

CO1: Understand the applications of De Moiver’s theorem, 

properties of groups and subgroups 

CO2: Learn basic properties of first order, higher order differential 

equations and solve them with different methods. 

CO3: Understand to find unknown solution by using known 

solution, the formation of difference equation, solution of 

homogeneous and non-homogeneous linear equation. 

CO4: Understand the concepts of rank, Eigen values of matrices, 

solution of homogeneous and non-homogeneous system of 

equations. 
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Semester- I & II  

Paper-II: Calculus, 

Vector calculus & 

improper integrals 

CO1: Understand basic properties of limit, continuity and 

derivability of functions, expansion of functions in terms of 

infinite series by using different methods. 

CO2: Find indeterminate forms and partial differentiation of 

functions with two or more variables 

CO3: Understand basics of directional derivatives, gradient, 

divergence and curl 

CO4:  Evaluation of double and triple integral, improper integrals 

and their convergence. 

Course Outcome for Semester-III & IV 

Semester- III & IV  

Paper-I: Advanced 

calculus, Partial 

Differential equations & 

calculus of variations 

CO1: Understand concept of limit and continuity of functions of 

two variables, application of Mean value theorems 

CO2: Study of convergence, divergence of sequences and series 

using various tests. 

CO3: Understand ordinary differential equation in more than two 

variables and methods of finding solution 

CO4: Study Lagrange’s method, Charpit’s method, Jacobi’s 

method to solve PDE, homogeneous and non-homogeneous 

PDE with constant coefficients 

Semester- III & IV 

 Paper-II: Differential 

equations & group 

homomorphism, 

Mechanics 

CO1:  Understand basic properties of Laplace transforms, inverse 

Laplace transforms and solution of ordinary differential 

equation using Laplace transform. 

CO2:  Study of group homomorphism, isomorphism in details. 

CO3: Understand kinematics in two dimensions, mathematical 

exposition and geometrical representation of simple 

harmonic motion. 

CO4: Study mechanics of system of particles and Lagrange’s 

equations. 

Course Outcome for Semester-V & VI 

Semester- V & VI  

Paper-I: Analysis, 

Abstract algebra 

CO1: Study Fourier series and it’s convergence, existence of 

Riemann-Satieties integral, construction of analytic 

function, harmonic function etc. 

CO2: Understand conformal mapping, bilinear transformation. 

CO3: Study Group auto-morphism, inner auto-morphism, vector 

spaces and it’s properties, subspaces, basis, dimensions etc. 

CO4: Understand algebra of linear transformation and its 

inverse, matrix associated with linear map and vice versa, 

properties of inner product space. 

Semester- V & VI  

Paper-II: Metric space, 

complex integration & 

CO1: Understand concepts of countable, uncountable sets, 

completeness, compactness, connectedness of metric space. 

CO2: Calculation of zeros and different types of singularities of 

analytic function, application of Cauchy’s residue theorem 
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Algebra, Special theory 

of relativity 

to evaluate integral. 

CO3: Study geometrical interpretation, group properties of Lorentz 

transformations and basics of tensors, metric tensors etc. 

CO4: Understand equivalence of mass and energy, transformation 

formulae for mass, momentum and energy, relativistic 

equations of motion, Maxwell’s equations etc. 
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Shri Shivaji Education Society Amravati’s 

Science College, Congress Nagar, Nagpur 
 

DEPARTMENT OF MICROBIOLOGY 

Program Outcomes: B.Sc. Microbiology 

Department of 

Microbiology 

After successful completion of three years degree program in the 

subject Microbiology, the students are able to: 

Program Outcomes PO1: Demonstrate laboratory skills applicable to Microbiological 

and Clinical methods including laboratory safety. 

PO2: Acquire skills for accurately reporting observations and 

findings through oral, written and digital formats. 

PO3: Apply the knowledge of microbiology from multiple fields 

to critically analyze and evaluate microbiological, 

environmental and health related issues and to create 

awareness and impact of microbiology outside the science 

community. 

PO4: Practice flexible professional skills needed for careers in 

microbiology & related professional and scientific fields 

like-Health sector, medical laboratory technology (MLT), 

Water testing labs, Dairy and food Industry as quality 

assurance and quality control professional etc, can opt for 

either post graduate study program, research, or for various 

competitive exams and professional courses. Exposure 

provided to the students during the add-on bioinformatics 

certificate course would help students gain awareness of 

career options in the software industry too. 

PO5: Students will be able to expand their learning horizons 

through use of multidimensional learning resources to keep 

themselves at par with the pace of scientific and research 

development worldwide. 

Program Specific 

Outcomes 

PSO1: The subject helps to gain knowledge about all types of 

microbial world, living as well as non-living, its harmful & 

useful interactions with human, animals, plants, bacteria 

and the environment 

PSO2: Students will be able to recognize structural & functional 

relationship of all living beings at molecular & cellular 

level. 

PSO3: They will get acquainted with importance of 

microorganisms as model systems in Genetics & Molecular 
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Biology. 

PSO4: Students will be able to demonstrate basic microbiological 

techniques & acquire experimental and quantitative skills 

encompassing preparation of laboratory reagents, media, 

conducting experiments, handling different instruments, 

analyzing samples& interpreting results. 

Course Outcomes of B.Sc. Microbiology 

Course Outcomes for Semester-I 

Paper-I: Fundamentals 

of Microbiology  

(New Syllabus) 

CO1: Get knowledge about basic branches of microbiology, they 

will understand the contribution of eminent scientists in the 

development of microbiology. 

CO2: Acquainted with the ultrastructure of bacterial cell, concepts 

of prokaryotic and eukaryotic cell’s, their differences with 

examples. 

CO3: They will acquire the knowledge about nutritional 

requirements, classification of bacteria on the basis of 

nutritional habits. 

CO4: Learn about the growth of microbes, cell cycle and 

reproduction processes, various environmental parameters 

affecting their growth & different techniques used for their 

detection & quantification. 

Paper-II: Basic 

Techniques in 

Microbiology  

(New Syllabus) 

CO1: Understand the basic principles and applications of various 

types of microscopic techniques. 

CO2: The students learn different techniques of Cultivation and 

preservation of bacteria, yeast and fungi. They are 

acquainted with various culture collection centres in India 

and abroad. 

CO3: Understand different staining techniques, role of reagent and 

dyes principles involved in these staining techniques. 

CO4: Get acquainted with various disinfectants, antiseptic and 

antimicrobial agents used in microbial control. They come 

to know about its mode of action and mechanism involved 

in microbial control. 

Course Outcomes for Semester-II 

Paper-I: Microbial 

Diversity 

CO1: Know about the Prokaryotic microbial diversity with 

examples, general characters & their life cycle. 

CO2: Get acquainted with Eukaryotic microbial diversity with 

examples, general characters & their life cycle. 

CO3: Understand the general characters, morphology and 

classification of viruses, mode of replication and methods 

of cultivation. 

CO4: Conceptualize various kind of positive and negative 



 Criteria-II Teaching-Learning and Evaluation SSESA’s Science College, Nagpur 

 

  

 2.6.1  PO, PSO and COs for all Programmes offered by the institution  83 

 

microbial interactions. 

Paper-II: Food 

Microbiology & 

Milk Microbiology 

CO1: Get acquainted with various food and milk products, their 

production techniques, various diseases caused, prevention 

of spoilage and its preservation. 

CO2: Gain knowledge about food safety and food standards 

Course Outcomes for Semester-III 

Paper-I: Chemistry of 

Organic Constituents 

and Enzymology 

(Old Syllabus) 

CO1: Acquire knowledge about classification of organic 

compounds like Carbohydrates and lipids and get 

acquainted with their structures and various bonds involved 

in them. 

CO2: Understand classification & structures of amino acids& 

proteins. 

CO3: Concept building about classification, structures and 

functions of enzymes, their mode of action and reaction 

mechanism. Understand steady state kinetics. 

CO4: Gain knowledge about nucleic acids, structures and their 

differences. Can describe importance of vitamins to human 

body and their deficiency syndrome. 

Paper-II: Industrial 

Microbiology 

CO1: Know the scope of industrial microbiology and 

screening methods used for isolation of industrially 

important microbes. 

CO2: Gain knowledge about different Fermenter configurations& 

designs. 

CO3: Scale up and DSP. 

CO4: Concept building about industrial production of SCP, Baker’s 

yeast, ethanol, penicillin and semisynthetic penicillin, citric 

acid, Vit B12, beer and wine. 

Course Outcomes for Semester-IV 

Paper-I: 

Metabolism 

CO1: Understand the general strategy of metabolism and 

conceptualize various metabolic processes operating in 

living cells. 

CO2: Gain knowledge about methods of DNA replication, models 

of replication, enzymes involved and Prokaryotic 

transcription process and mechanism. 

CO3: Acquainted with deamination processes, Urea cycle, 

glucogenic and ketogenic amino acids Genetic code and 

Prokaryotic translation 

CO4: Understand the mechanism by which energy is generated. 

Paper-II: Applied 

Microbiology 

CO1: Get acquainted with multiple tube dilution technique, IMViC 

classification and understand the significance of 

bacteriological analysis of drinking water. 
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CO2: Gain knowledge about various methods applied for treatment 

of water and waste water & understand the importance of 

disposal of industrial wastes and techniques used in its 

disposal. 

CO3: Understand the techniques of air analysis, various samplers 

used & methods involved. Know the role of soil microbes 

and methods involved in biofertilizer & biopesticide 

productions. Conceptualize PSB, mycorrhiza & microbial 

leaching process. 

CO4: Gain knowledge about Food spoilage, pathogens involved 

and methods of preservations. Food borne diseases and food 

intoxications. 

Course Outcomes for Semester-V 

Paper-I: Medical 

Microbiology 

CO1: Concept building about various epidemiological concepts 

and definitions. Various modes by which infections spread 

in community, portal of entry& exit and their control. 

CO2: Microbial mechanism of Pathogenicity and virulence, 

exaltation and attenuation methods, MID, MLD, ID 50, 

LD50. 

CO3: Acquire knowledge about methods used in isolation and 

identification of various pathogenic organisms, based on 

their morphology, cultural characteristics, biochemical 

characteristics, serology and lab diagnosis. 

CO4: Understand the Basic principles of drug designing, the role 

of these drugs and antimetabolites in disease control. 

Paper-II: Molecular 

Biology and 

Bioinstrumentation 

CO1: Acquainted with various concepts – related to gene, different 

types of mutation and its regulation. 

CO2: Concept building about various processes by which gene 

transfer occurs amongst microbes 

CO3: Understand the principles, methodology and application of 

various bio instruments like spectrophotometer, 

electrophoresis, chromatography, centrifuge etc 

CO4: Get acquainted with Isotopic tracer technique and its 

applications. 

Course Outcomes for Semester-VI 

Paper-I: 

Immunology 

CO1: Concept building about defensive mechanism of host against 

diseases, various terminologies used and definitions of 

epidemic, endemic, pandemic, nosocomial infection, 

zoonotic infection, vector, types and role of vectors, portal of 

entry portal of exit of pathogens. 

CO2: Knowledge about Haematopoiesis, Cells of immune system, 

general characters of B and T cells, cellular and humoral 
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immunity. 

CO3: Understand the structures, properties, types and importance 

of Antigens and Immunoglobulins, Ag-Ab reactions in 

Diagnostic immunology. 

CO4: Gain knowledge about ELISA test, its application and various 

Hypersensitivity reactions and their types. 

Paper-II: 

Biotechnology 

CO1: Know the tools and techniques of genetic engineering 

CO2: Knowledge about DNA, fingerprinting and its application in 

forensic science 

CO3: Acquainted with the methods of production of insulin, 

interferon. Vaccines, monoclonal antibody. Understand the 

applications of biotechnology in agriculture 

CO4:Acquire knowledge about  the  advantages /disadvantages 

of genetic engineering for humans & comprehend the  

production  and  importance  of genetically modified foods 

and animals, know about the ethics to be followed. 
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Shri Shivaji Education Society Amravati’s 

Science College, Congress Nagar, Nagpur 
 

DEPARTMENT OF PHYSICS 

Program Outcomes: B.Sc. Physics 

Department of Physics After successful completion of three years degree program in the 

subject Physics, the students are able to: 

Program Outcome: PO1: Gain a thorough understanding of the subject. 

PO2: Lay the groundwork for future learning. 

PO3: Learn the fundamentals of research. 

PO4: Instill good moral and ethical ideals in yourself. 

PO5: Recognize your societal and environmental responsibility. 

PO6: Develop communication and professional skills. 

PO7: Acquire the ability to accept a wide range of ideas and 

points of view. 

PO8: Empower yourself to meet the demands of a changing 

universe. 

Program Specific 

Outcomes 

PSO1: Understand the principles of physics, matter characteristics, 

and electrodynamics, as well as the basic notions of 

scientific process. 

PSO2: Understanding the theoretical foundations of quantum 

mechanics, relativistic physics, nuclear physics, optics, 

spectroscopy, solid state physics, astrophysics, statistical 

physics, photonics, and thermodynamics. 

PSO3: Understand and apply electrical ideas in the design of 

various analogue and digital circuits. 

PSO4: Understand the fundamentals of computer programming 

and numerical analysis with PSO4. 

PSO5: Use laboratory experiments to test and apply theoretical 

principles. 

Course Outcomes of B.Sc. Physics 

Course Outcomes for Semester-1 

Paper – I: Properties of 

Matter and Mechanics: 

Learning Outcomes: 

CO1: The curriculum covers general characteristics of matter, 

which include solid and liquid. Elasticity is a solid property 

that offers a notion of material strength in three forms, as 

well as liquid viscosity and its relevance. Surface tension in 

a liquid's geometrical form. 

CO2: Mechanics covers the fundamentals. Newton's laws of 

motion and how they're used. Students' imagination is 

improved by geometrical descriptions of rules, and the study 
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of restrictions leads to the area of physics known as classical 

mechanics. The relationship between M.I. and body 

movements is given by rotational motion. 

Paper-II: Electrostatics, 

Time varying fields & 

Electric Currents 

CO1: State and express Coulomb's law in vector form and apply it 

to solve for E due to stationary charges, Electric potential 

due to point charge, owing to dipole, and field due to dipole 

at any place after finishing this course. CO2: Able to 

establish that potential is force per unit charge and to 

describe V and its link to energy conceptually. 

CO3: Able to explain the similarities and differences between a 

conductor and a dielectric, the action of an electric field, 

dielectric polarisation, polar and non-polar molecules, and 

the Classius-Mossoti equation. 

CO4: When given epsilon and the free charge on the dielectrics, be 

able to determine the E field inside the dielectric. 

CO5: Able to grasp the fundamental concepts of parallel plate 

capacitors, including capacity derivation with or without the 

use of a calculator. When given epsilon and the free charge 

on the dielectrics, it is possible to determine the E field 

inside the dielectric. 

CO6: Able to grasp the fundamental concepts of parallel plate 

capacitors, including capacity derivation with and without 

dielectrics, as well as solve numerical issues. 

CO7: Able to articulate and explain Faraday's laws of 

electromagnetic induction, self and mutual induction, 

transformers and their operation, transformer losses and 

applications, and Kirchhoff's laws. 

CO8: Able to study series resonance, frequency derivation, power 

in an ac circuit, and solve mathematical problems. 

Course Outcomes for Semester-1I 

Paper-I: Oscillations, 

Kinetic theory of gases 

and Thermodynamics: 

CO1: Students will be able to grasp linear and angular S.H.M., as 

well as the S.H.M. differential equation and its solution. 

Also capable of developing damped oscillation differential 

equations and energy dissipation via damped oscillations. 

CO2: The basics and applications of forced vibrations, resonance, 

and its energy and quality factor will be understood by the 

students. Also included are gas laws and their applications. 

CO3: Students will learn about gas transportation phenomena and 

the thermodynamics that underpin it. Also, the role of 

thermodynamic laws in engine efficiency. 

Paper-II: Gravitation, 

Astrophysics, 

CO1: The students get an understanding of the fundamental rules 

of classical mechanics, which improves their understanding 
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Magnetism and 

Magneto statics: 

of planetary motion and interactions. 

CO2: An introductory course in astrophysics piques students' 

curiosity in space science. 

CO3: Studying atomic magnets at a microscopic level improves 

students' intellectual abilities in material research and 

provides insight into the relationship between electric and 

magnetic fields as a future key to power consumption. 

Course Outcomes for Semester-1II 

Paper-I: Sound waves, 

Applied acoustic, 

Ultrasonic and Power 

supply Learning 

CO1: Students learn about the many types of waves and their 

properties. They also learn about harmonics, sound quality, 

and the human ear's reaction and audibility to sound. 

Students may learn about sound intensity measurement and 

the influence of temperature on sound. 

CO2: Students are familiar with various sound measurement 

instruments such as transducers, sound recording, and sound 

reproduction. 

CO3: Students learn about ultrasonic waves, their characteristics, 

ultrasonic wave generating methods, and research 

applications. 

CO4: Students learn about the necessity of voltage, current, and 

load management, as well as power supply and conversion 

from alternating current to direct current. 

Paper-II: 

Physical optics and 

Electromagnetic waves 

CO1: Students are able to explain how light behaves as a wave. 

CO2: Examine how light intensity varies owing to 

interference and diffraction. • Understand Michelson and 

Fabry-Parot Interferometer Applications 

CO3: Examine the concept of polarization and how it is used. 

CO4: Understand electromagnetic waves, Maxwell's field 

equations, and their transverse nature. 

CO5: Explain Poynting's theorem and its significance. 

Course Outcomes for Semester-1V 

Paper-I: 

Solid state physics, X- 

ray and Laser: 

CO1: Students will have a fundamental understanding of crystal 

systems and spatial symmetry, Miller indices, and how 

different diffraction methods are used to study crystalline 

materials. 

CO2: Be familiar with the notion of a reciprocal space lattice and 

the meaning of Brillouin zones. 

CO3: Students will be able to identify the different types, 

characteristics, and uses of X-rays. 

CO4: Students explain the fundamentals of lasers, how they are 

made, and how they are used. 

Paper-II: CO1: Students will learn the fundamentals, manufacturing, and 
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Solid state electronics, 

and Molecular physics: 

applications of LED, Solar Cell, and BJT in everyday life, 

as well as the concepts, applications, and special 

characteristics of FET, JFET, and MOSFET. 

CO2: Students will be able to explain and quantify vibrational and 

rotational energy, kinds of molecules, diatomic molecules 

as harmonic and anharmonic oscillators, rotational-

vibrational spectra, and the Born Oppenheimer 

approximation. 

CO3: Students who understand the relevance and applicability of 

Raman spectroscopy in molecular physics are also familiar 

with the Frank-Condon principle, the fundamentals of 

NMR and ESR, and their spectroscopic applications. 

Course Outcomes for Semester-V 

Paper-I: Atomic 

physics, free electron 

theory and Statistical 

physics: 

CO1: Students comprehend the many theories of the atomic model, 

as well as the various quantum numbers.  

CO2: Students learn about electron conduction, both electrical and 

thermal. Fermi temperature band, Fermi energy. Free 

electron theory: different theorems, models, and 

experiments Material classification is also important. 

CO3: The student gains an understanding of - space, Gamma space, 

probability distribution, and thermodynamic probability, 

Principle of a priori probability, Boltzmann's entropy 

relation, different states, Maxwell Boltzmann distribution 

law, and its application; Boltzmann's entropy relation; 

Boltzmann's entropy relation; Boltzmann's entropy 

relation; Boltzmann's entropy relation; Boltzmann' 

Students will also study Bose-Einstein statistics, as well as 

the Fermi Dirac distribution and how to use it. 

Paper-II: Quantum 

mechanics, Nano-

materials and 

Nanotechnology: 

CO1: Understand the major components of quantum mechanics' 

historical evolution, as well as wave characteristics of 

matter, after finishing this course. 

CO2: Capable of relating classical mechanics to quantum 

mechanics. 

CO3: Able to solve Schrodinger equations in one to three 

dimensions and understand them physically. 

CO4: Familiarity with the fundamentals of nano-science and 

nanotechnology, as well as their relevance in everyday life. 

Course Outcomes for Semester-VI 

Paper-I: Relativity, 

Nuclear physics and 

Bio Physics 

CO1: Students comprehend frame of reference, special theory of 

relativity postulates, and relativistic variation in length, 

time, mass, velocity addition, and mass energy equivalence. 

CO2:   They can design radiation detectors, charge accelerators, and 
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nuclear reactions, as well as the many types of nuclear 

processes and their significance in modern technology. 

CO3:   Students are able to describe and grasp the essential ideas of 

decay particles. 

CO4:  Students will be able to understand bio physics and its 

significance in the medical profession. 

Paper-II: Electronics, 

Fiber optics, 

Communication and 

Digital electronics 

CO1:  Students will understand the construction and operation of 

amplifiers and oscillators, as well as their applications. 

CO2: Students will be able to understand the fundamental 

principles and operations of fiber optics, as well as the 

importance of optical fibre, light wave propagation in 

optical fiber, and its role in communication. 

CO3:  They will also be familiar with communication kinds such 

as AM and FM, as well as their core theory and how 

television is broadcast using these methods. 

CO4:  The students will be able to understand how large amounts 

of data are kept in current times utilizing technologies such 

as Number Systems, as well as the theory behind it. 
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Shri Shivaji Education Society Amravati’s 

Science College, Congress Nagar, Nagpur 
 

DEPARTMENT OF STATISTICS 

Program Outcomes: B.Sc. Statistics 

Department of Statistics After successful completion of three years degree program in  the 

subject Statistics, the students are able to: 

Program Outcomes PO1: Demonstrate, solve and an understanding of major concepts 

in all disciplines of statistics 

PO2: Solve the problem and also think methodically, 

independently and draw a logical conclusion. 

PO3: Employ critical thinking and the scientific knowledge to 

design, carry out, record and analyze the results of statistical 

experiments. 

PO4: Create an awareness of the impact of statistics on the society, 

and development outside the scientific community. 

PO5: Use modern techniques and different Statistical software 

Program Specific 

Outcomes 

PSO1:  Make aware and handle the sophisticated data. 

PSO2: Gain the knowledge of Statistics through theory and 

practical. 

PSO3:  To learn about basic principles of design of experiment. 

PSO4: To gain knowledge about official statistics; purpose and 

functions of CSO, NSSO 

PSO5:  Understand basic concepts of Statistical Quality Control 

and Uses of SQC 

PSO6:  To study applications of statistics in the field of industrial 

statistics, operation research, survey sampling technique 

etc. 

PSO7: Use modern statistical tools, Models, Charts and Equipment. 

PSO8:  Develop research-oriented skills. 

Course Outcomes for B. Sc. Statistics 

Course Outcome for Semester-I 

Paper-I: Probability 

Theory 

CO1: Understand the Theory of Probability. 
CO2: Able to apply additive and multiplicative laws of 

probability 

CO3:   Obtain the various results on theorems in probability  

CO4:  Distinguish between measures of location and measure of 

dispersion. 

CO4: Identify Conditional Probability, Bayes theorem, and 

Chebyshev’s inequality 
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CO5:  Concept of Random variable, pmf, pdf, pgf, distribution 

function, mgf and its uses 

Paper-I: Descriptive 

Statistics-I 

CO1: Able to plan, execute and analyze a data 

CO2: Use and understand basic concepts of Descriptive 

statistics 

CO3: Analyze data and understand concept of population 

census CO4: Analysis of categorical data using various 

techniques and draw conclusions. 

CO5: Apply statistics to draw different types of diagrams and 

graphs 

Course Outcome for Semester-II 

Paper-I: Probability 

Distribution 

CO1: Understand various Discrete and Continuous distributions. 

CO2: Able to have the knowledge of Discrete Distributions such as 

Bernoulli, Binomial, Poisson, Uniform, Hyper geometric 

and Geometric, Negative Binomial with their properties and 

applications 

CO3: Able to have the knowledge of Continuous Distributions such 

as Uniform, Beta, Gamma, Normal and their properties 

CO4: Distinguish between Bernoulli distribution and 

Binomial distribution 

CO5: Understand concept of Lack of memory property of 

Geometric distribution. 

Paper-II: Descriptive 

Statistics-II 

CO1: Able to plan, execute and analyze a data. 
CO2: Use and understand concepts of central tendency and 

location. 

CO3:  Understand different concepts and measures of dispersion 

CO4: Analysis the concept of bivariate data and correlation 

coefficient as well as regression. 

CO5:  Apply different types of partition values and the concepts 

of skewness and kurtosis The concepts of central tendency 

and location. 

Course Outcome for Semester-III 

Paper-I: Statistical 

Methods 

CO1: Drawing random samples from uniform and normal 

distribution. 

CO2: Able to find moments and correlation coefficient of 

bivariate probability distribution. 

CO3: Obtain a joint probability distribution of random variable 

(one or two dimensional) in the given situation. 

CO4: Distinguish between t- distribution and F- distribution. 

CO5: Identify the type of Statistical situation in which different 

Transformation of variable technique can be applied. 

Paper-II: Economics 

Statistics 

CO1: Construction of Price and Quantity index number by 

simple aggregative method 

CO2: Construction and uses of Wholesale Price Index number. 

CO3: Able to determine concept of purchasing power of money 

CO4: Fitting of Pareto curve to income data. 
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CO5: Analyze data pertaining to seasonal Indices and to 

interpret the results. 

CO6:  Summarize and analyze the data using Economic time series. 

CO7: Apply statistics in the various fields. 

Course Outcome for Semester-IV 

Paper-I: Statistical 

Inference 

CO1: To solve problems on chi-square for testing independence of 

attributes. 

CO2: To solve problems on t-tests and construction of confidence 

intervals for single mean and difference of two means, 

paired t-test. 

CO3: Identify the characteristics properties of good estimator. 

CO4: Identify the type of statistical situation to which central limit 

theorem can be applied. 

CO5: Understand the construction of confidence interval. 

Paper-II: Applied 

Statistics 

CO1:   Explain the sources of demographic data. 

CO2:  Calculation of Percentile scores and T-scores for a given 

frequency distribution of raw scores. 

CO3:  Comparison of raw scores on the basis of (i) Percentile, 

(ii) Z scaling, (iii) T scaling. 

CO4:  Able to solve numerical problems on construction and use of 

life tables. 

CO5:  Can do computation of CDR and Standardized death rates 

by direct and indirect methods. 

CO6:  Be able to compute and interpret Gross Domestic rates. 

Course Outcome for Semester-V 

ST-301: Paper-I: 

Statistical Quality 

Control and Linear 

Programming Problem 

CO1: Use tools of SQC, draw control charts for mean, standard 

deviation and range 

CO2: Able to draw conclusion about whether process is in 

statistical quality control or not. 

CO3: Obtain the optimum solution of Linear programming 

problem. 

CO4:  Distinguish between Process and product control 

CO5:  Identify the General form of LPP and Standard form of an 

LPP. 

ST-302: Paper-II: 

Survey Sampling 

Techniques 

CO1: Able to plan, execute and analyse a sample survey 

CO2: Use and understand basic concepts of sample survey, 

sampling and types of sampling and non-sampling errors 

CO3: Analyze data and understand concept of stratified sampling, 

systematic sampling and cluster sampling and compare 

various sampling techniques. 

CO4: Analyze data using various sampling techniques and draw 

conclusions.24 

CO5:  Apply  statistics  in  the  various  fields  of  sampling 
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techniques 

Course Outcome for Semester-VI 

ST-311: Paper-I: 

Operations Research 

CO1: To solve and understand different concepts of Network 

Analysis and Construct Network Diagram 

CO2: Able to understand concept of Duality in LPP, relationship 

between primal and dual problem and its economic 

interpretation 

CO3: Identify the balanced transportation problem and unbalanced 

transportation problem, 

CO4: Identify two-person zero sum game and solution of game. 

CO5: Understand concept of Duality in LPP, 

relationship between primal and dual problem and its 

economic interpretation 

ST-312: Paper-II: 

Experimental Designs 

CO1: Able to explain factorial experiments, Yates’ method to 

calculate main effects and interaction effects in 22 and 23 

factorial experiments 

CO2: Analyse data using various experimental designs CRD, RBD, 

LSD and draw conclusions. 

CO3: Comparison of theory of linear estimation, analysis of 

variance (ANOVA) 

CO4: Able to analyze data using various ANOVA techniques 

and draw conclusions. 

CO5: Understand basic principles of designs of experiments. 

CO6: Be able to compute and interpret ANOVA for one way and 

two-way classified data. 
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Shri Shivaji Education Society Amravati’s 

Science College, Congress Nagar, Nagpur 
 

DEPARTMENT OF ZOOLOGY 

Program Outcomes: B.Sc. Zoology 

Department of Zoology After successful completion of three years degree program in the 

subject Zoology, the students are able to: 

Program Outcome PO1: classification and Identification of organisms according to 

their characteristic features. 

PO2: Correlates the Morphology, physiology and biology of 

invertebrate and vertebrates. 

PO3: Gain the knowledge of Micro-technique for preserving tissue 

and specimens. 

PO4: Analyze interactions among the various organisms of 

different phylas, their distribution and relationship with the 

environment. 

PO5: Gain knowledge about economic importance and application 

of knowledge agro based small industries like sericulture, 

apiculture, aquaculture, fish breeding, pear-culture. 

PO6: Understand concept of genetics and its importance in human 

health. 

PO7: Understand the use of biotechnology, biostatistics and 

bioinformatics. 

Program Specific 

Outcome 

PSO1: Students are able to understand the basic concept of cell 

biology, environmental biology, genetics, physiology, 

taxonomy and applied zoology. 

PSO2: Understand the application of biological sciences in 

aquaculture, sericulture, vermin-culture, pearl-culture and 

apiculture. 

PSO3: Perform procedures as per laboratory standards in the area 

of physiology, cell biology, environmental biology, 

genetics, entomology, Biotechnology fisheries. 

PSO4: Gain knowledge about research methodology i. e. skills of 

micro technique which consists of preservation of tissue and 

specimens, their staining techniques 
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Course Outcomes of B.Sc. Zoology 

Course Outcomes for Semester-I 

Paper - I: Life and 

Diversity of Animals – 

Non-chordates 

(Protozoa to Annelida) 

CO1: Students get knowledge about unity and diversity of life on 

the earth. 

CO2: Students will be able to identify and classify non- chordates 
on the basis of their peculiar characteristics. 

CO3: students will be able to understand phylum wise structural 

features, morphology, anatomy, physiology, habit and 

Habitat. 

CO4: Students will be able to explain how organisms’ function at 

different level of grade of Organization like cellular, tissue, 

organ and organ system. 

CO5: Able to give examples of the physiological adapta t ion , 

development, behavior of different forms of life. 

CO6: Students understand economic importance of non- 

chordates as well as life cycle of pathogenic organisms. 

Paper - II: 

Environmental Biology 

CO1: Students get knowledge and understand about different strata 

of atmosphere. 

CO2: Students able to understand /recognize biological, chemical, 

physical components of earths system. 

CO3: Students will also understand how natural system human 

designed system work together and conflict with each other. 

CO4: Students understood about environmental issues like water 

pollution, Air pollution, soil pollution and noise pollution. 

CO5: Students able to understand and gain knowledge about 

renewable and non-renewable energy sources. 

Course Outcomes for Semester-II 

Paper - I: Life and 

Diversity of Animals – 

Non-chordates 

(Arthropoda to 

Hemichordata) 

CO1: Students understood role of insect vectors in spreading 

diseases, mode of infection and symptoms. 

CO2: Students also understood economic importance of 

molluscans. 

CO3: Students understood affinities of hemichordates with 

different phyla. 

CO4: Students get knowledge about indirect development 

through various larval stages. 

Paper - II: Cell Biology CO1:   Students will be able to understand structure and functions 

of cell and cell organelles. 

CO2:   Students will understand the structures and purposes of basic 

components of prokaryotic and eukaryotic cells and cell 

organelles 

CO3:   Students will understand how these cellular components are 

used to generate and utilize energy in cells 

CO4:   Students will understand types of cell division that is mitosis 

and meiosis 
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CO5:   Students will apply their knowledge of cell biology to study 

environmental or physiological responses of cell 

Course Outcomes for Semester-III 

Paper-I: Life and 

diversity of Animals - 

Chordates 

(Protochordata to 

Amphibia 

CO1: Students are able to understand diversity of earlier 

chordate from Protochordata to amphibian. 

CO2: Students are also studied about growth and development, 

evolution of different system of chordates.  

CO3: Students  also  get  knowledge  about  adaptations, parental 

care and sexual dimorphism in chordates 

Paper – II: Genetics CO1: Students are able to understand Mendel’s laws of inheritance, 

basic concepts of gene, transmission of hereditary characters. 

CO2: Students also understand about interaction of genes. 

CO3: Students also understand concept of lethal genes, 

chromosomal disorder and syndrome caused due to abnormal 

chromosomal no. 

CO4: Students also understand about population genetics and 

application of genetics 

Course Outcomes for Semester-IV 

Paper - I: Life and 

Diversity of Animals – 

Chordates(Reptilia, 

Aves and Mammals) 

CO1: Students understand about classification of reptiles, Aves 

and mammals based on structural variation. 

CO2: Get knowledge about Biting mechanism in snakes, 

adaptations in Aves and mammals. 

CO3: Get information about modern evolution theories, genetic 

basis of evolution 

CO4: Understand comparative study of development of heart and 

aortic arches in birds, Aves and mammals. 

CO5: Study different aspects of chick development 

Paper - II: Molecular 

Biology and 

Immunology 

CO1: Understand detail structure of DNA and RNA as a genetic 

material, structure of gene. 

CO2: Students are able to understand different processes like 

replication, transcription, protein synthesis. 

CO3: Able to understand concept of immunity, types of antigen 

antibody and their interaction 

CO4: Get information about types of immune response and about 

immune deficiencies. 

Course Outcomes for Semester-V 

Paper-I: General 

Mammalian Physiology 

I 

CO1: It gives knowledge about structural features and functions of 

different systems like digestive, respiratory and circulatory. 

CO2: General properties of enzymes, enzyme activity 

CO3: Digestive glands, respiratory pigments, respiration 

mechanism and in detail circulatory system. 

Paper-II: Aquaculture 

and Economic 

Entomology  

CO1: This paper gives knowledge about-application of zoology 

and economic importance of zoology like fresh water 

aquaculture, prawn culture, pearl culture, apiculture, 

sericulture, and lac culture. 

CO2: Gives information about economic entomology and methods 



 Criteria-II Teaching-Learning and Evaluation SSESA’s Science College, Nagpur 

 

  

 2.6.1  PO, PSO and COs for all Programmes offered by the institution  98 

 

of pest control. 

Course Outcomes for Semester-VI 

Paper-I: General 

Mammalian Physiology-

II 

CO1: Get knowledge about nerve and muscle physiology, 
CO2: Studied in detail structure and function of different 

endocrine glands. 

CO3: Understood reproductive system, causes of infertility in 

male and female. 

Paper-II: Applied 

Zoology-II  

CO1: Students are able to understand methods of separation of 

biomolecules, micro techniques (different staining methods 

CO2: Understand importance and role of bioinformatics 

CO3: Understand application of statistics in biology and 

biotechnology. 
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Shri Shivaji Education Society Amravati’s 

Science College, Congress Nagar, Nagpur 
 

DEPARTMENT OF LANGUAGES 

 COMPULSORY ENGLISH 

 SUPPLEMENTARY ENGLISH 

 MARATHI 

 HINDI 

Program Outcomes: B.Sc. Compulsory English 

Department of 

Languages 

After successful completion of three years degree program in the subject 

English, the students are able to: 

Program 

Outcomes 

PO-1: Students will be able to develop Life skills through the different life 

lessons incorporated in the prose and characterization. 

PO-2: Students will be able to make sensible and ethical decisions and 

inculcate moral values those that are demonstrated in the literature. 

PO-3: Comprehensive skills are developed through reading and writing 

exercises. 

PO-4: Students will learn effective use of formal and informal use of English 

language 

PO-5: Students will be able to learn their critical faculties required in 

personal and professional life. 

PO-6: Students will be able to tap the intrinsic and extrinsic motivational 

theories through the text prescribed. 

PO-7: Students should be able to write business communication and other 

formal writings required in their professional life. 

PO-8: Students will be able to understand the concepts and strategies of 

communication skills with special reference to writing and listening 

skills. 

PO-9: Students will be able to write and appreciate different types of prose 

such as essay, paragraph writing, dialogue writing etc. 

PO-10: Students will be able to understand the different state of minds for 

example humour, struggle, resilience, success, innovation and the 

strategies to deal in such situations through motivational and 

inspiring stories. 

Program Specific 

Outcomes 

PSO1: Students will acquire fundamentals of formal writing skills required 

in a workplace. 

PSO2: Students will be able to use correct grammar to improve their writing 

and speaking skills. 

PSO3: Students will review and inculcate moral and ethical values as 

discussed in the prescribed prose. 

PSO4: Students will improve their analytical power through reading and 
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writing exercises. 

PSO5: Students will learn important business communication through 

accurate use of language and formats.  

PSO6: Students will be able to demonstrate concepts of creative skills and 

innovative presentation skills 

Course Outcomes B.Sc. Compulsory English 

Course Outcome for Semester-I 

UNIT-I: 

PROSE 

My struggle for 

an Education: 

Booker T 

Washington 

Florence 

Nightingale: 

Lytton Strachey 

CO1: To motivate student to understand the importance of education in 

one’s life. 

CO2: To inspire students through the real-life examples of struggle and 

success. 

CO3: To inculcate the concept of community service and philanthropy 

among the youth. 

CO4: To set examples of benevolence and strength through self- worth, self 

-image and self -identity. 

UNIT-II: 

PROSE 

The Birth of 

Khadi: 

Mahatma 

Gandhi 

Go, Kiss the 

World: Subroto 

Bagchi 

CO1: To integrate and revive the idea of swadeshi moment as a contribution 

to the development of Indian nationalism. 

CO2: To extend the concept of self-generation and self- reliance and 

considering clothing as a power changing mechanism in freedom 

struggle. 

CO3: To introduce the model of Child -Parent Relationship in shaping the 

life of an individual. 

CO4: To help students identify their role models to learn life skills through 

them. 

UNIT-III: 

POETRY 

Ulysses: Alfred 

Tennyson 

Yussouf: James 

Russel Lowell 

If: Rudyard 

Kipling 

CO1: To extend the idea of resilience, vigor and self- determination in the 

youth. 

CO2: To help students understand and incorporate life skills such as bravery, 

fearlessness, heroism in the times of struggle and hardships. 

CO3: To make students learn the importance of forgiveness and moving 

ahead in their lives. 

CO4: To help students to evolve as Samaritans and spread the word of 

fraternity among individuals. 

CO5: To help students to have determination in the face of failure. 

CO6: To provoke students in the direction of sportsmanship in the 

competitive world. 

UNIT-IV: 

Comprehension 

of Unseen 

Passage 

Prepositions 

Subject-Verb 

Agreement 

CO1: To improvise the comprehension skills through reading and 

writing. 

CO2: To revise the use of grammar in day-to-day life. 

CO3: To make students explain the idea briefly in their own words. 
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Summarizing 

Course Outcome for Semester-II 

UNIT-I: PROSE 

1. Grassroot 

innovation and 

Social 

Enterprise: 

Changing Lives 

2. The Two 

Gentlemen of 

Verona 

CO1: To introduce the students about inventions through innovations. 

CO2: To inspire students towards innovation through real time success 

stories. 

CO3: To teach students the life-skills such as focus and self-control, 

facing challenges, making connections etc. 

CO4: To inculcate the habit of hard-work and diligence irrespective of 

their age. 

UNIT –II: 

PROSE 

The Verger 

Synthesis of 

Science and 

Spirituality 

CO1: To involve students in understanding the basic principles of 

value education. 

CO2: To impart reasoning of conventional and non-conventional 

education in one’s life. 

CO3: To institute the concept of science and spirituality in the minds of 

youth. 

CO4: To foster the young minds with connection between science and 

spirituality. 

UNIT -III: 

POETRY 

Richard Cory 

Allow sanity a 

little space 

Refugee Blues 

CO1: To share the idea of resilience in face of adversity. 

CO2: To unveil the learners about the evil and dark forces prevalent in this 

millennial and how one should deal with it. 

CO3: To bring forth the stories of refuges focusing on their accommodating 

and tolerant behaviors. 

UNIT-IV: 

WRITING 

SKILLS 

Paragraph 

Writing 

Application 

and 

C.V. Writing 

3.  Phrasal 

Verbs 

CO1: To inculcate writing skills through idea development strategies. 

CO2: To teach students the skill of writing applications and C.V. 

CO3: To make appropriate use of phrasal verbs to improve language skills. 
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Course Outcomes B. Sc. Supplementary English 
Course Outcome for Semester-I 

UNIT-I: PROSE 

Short Stories 

CO1: To revise the learners with the concepts of compassion, 

love and care. 

CO2: To convey the students the purpose of life through enlightenment 

and wisdom. 

CO3: To promote the importance of humour. 

UNIT -II: 

Short Stories 

CO1: To revise the concepts of wisdom and knowledge in the constant 

changing world. 

CO2: To expand and explore on the idea freedom and responsibility. 

CO3: To share the views on duality concept of real and fake. 

UNIT-III: 

Vocabulary 

Expansion 

CO1: To introduce the varied words used in English Language. 

CO2: To maximize the use of different use of vocabulary in reading and 

writing. 

UNIT -IV: 

Essay writing 

Email 

CO1: To develop the critical thinking and writing among students on 

various current issues. 

CO2: To develop email writing skills as a part of formal communication. 

Course Outcomes B. Sc. Supplementary English 

Course Outcome for Semester-II 
UNIT-I: 

Short Stories 

CO1: The stories teach how healthy sense of humour can help one deal 

with tough times. 

CO2: The students learn the pros and cons of having and lacking integrity 

in one’s life. 

CO3: To teach the learners the meaning of ‘Luxury’ and connotations 

attached to it. 

UNIT- II: 

Short stories 

CO1: To teach the learners how the serious things can also be leant through 

dark humor. 

CO2: To impart philosophical lessons through the technique of storytelling. 

CO3: To impart that reading can also be an experiential learning process. 

UNIT-III: 

Writing 

Advertisements 

Letter writing 

CO1: To make students aware of strategies of 

Advertisement writing. 

CO2: To guide students how to write different types of formal letters. 

UNIT-IV: 

Story writing 

based on 

given outline 

Reporting an 

event 

CO1: To develop the creative writing skills through development of 

story. 

CO2: To develop critical thinking and decision making of the students. 

CO3: To improve report writing skills of the students. 

CO4: To develop comprehension skills of any situation. 
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Program Outcomes: B.Sc. Marathi 

Department of 

Languages 

After successful completion of three years degree program in the subject 

Marathi, the students are able to: 

Program Specific 

Outcomes 

 

Course Outcomes B.Sc. Marathi 

Course Outcome for Semester-I & II 

Course Outcomes 
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Program Outcomes: B.Sc. Hindi 

Department of 

Languages 

After successful completion of three years degree program in the subject 

Hindi, the students are able to: 

Program Specific 

Outcomes 
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Shri Shivaji Education Society Amravati’s 

Science College, Congress Nagar, Nagpur 
 

DEPARTMENT OF COMPUTER SCIENCE 

DEGREE COURSE: BACHELOR OF COMPUTER APPLICATION 

(BCA) 

Program Specific Outcomes: BCA 

Department of 

Computer Science 

After successful completion of three years BCA degree program, the 

students are able to: 

Program Specific 

Outcomes 

PSO1: Analyze and compare alternative solutions to computing problems 

PSO2: Design, correctly implement and document solutions to significant 

computational problems 

PSO3: Apply algorithmic, mathematical and scientific reasoning to a 

variety of computational problems. 

PSO4: Implement software systems that meet specified design and 

performance requirements 

PSO5: Work in the IT sector as system engineer, software tester, junior 

programmer, web developer, system administrator, software 

developer etc. 

Course Outcomes: BCA 

BCA Semester-I 

Paper-I 

Computer 

Fundamentals 

CO1: Familiar with Fundamental concepts of computer 

CO2: Get the knowledge about  input and output devices and their working 

CO3: Basic knowledge of Memory storage devices use with computer and 

computer networks. 

CO4: Understand Network terminology 

Paper-II 

‘C’ 

PROGRAMMING 

CO1: Students will be able to develop logics which will help them to 

create programs, applications in C. 

CO2: Understand complete knowledge of C language 

CO3: Improve upon a solution to a problem 

CO4: Design, develop and test programs written in 'C' 

Paper-III  CO1: Learn about Sampling Methods.  
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STATISTICAL 

METHODS 

CO2: Know the basic idea of Permutations and Combinations, and 

Probability Concepts 

CO3: Apply knowledge of mathematics, science, and engineering. 

CO4: Evaluate the probabilities and conditional probabilities. 

Paper-IV 

DISCRETE 

MATHEMATICS – I 

 

CO1: Know the basic idea of Propositional calculus Students completing 

this course will be able to evaluate Boolean functions and 

 simplify expressions using the properties of Boolean algebra. 

CO2: Learn about Disjunctive , connective principal conjunctive normal 

forms  

CO3: Students completing this course will be able to use tree and graph 

algorithms to solve problems. 

CO4: Students completing this course will be able to evaluate Boolean 

functions and simplify expressions using the properties of Boolean 

algebra. 

Paper-V 

OPERATING 

SYSTEMS 

CO1: Learn different types of operating systems along with concept of file 

systems and CPU scheduling algorithms used in operating system. 

CO2: Provide students’ knowledge of memory management and deadlock 

handling algorithms 

CO3: Implement various algorithms required for management, 

scheduling, allocation and communication used in Operating System 

CO4: Understand the difference between process & thread, issues of 

scheduling of user level processes / threads and their issues & use of 

locks 

Paper-VI 

Office Automation 

CO1: Learn about Windows Operating system  

CO2: Know the basics of Word, creating documents , formatting, toolbars, 

creating templates , mail merge 

CO3: Understand the use of MS Power point for presentation 

CO4: Apply knowledge of MS EXCEL, formatting, entering formula, 

chart creation, functions in EXCEL 

Course Outcomes: BCA 

BCA Semester-II 

Paper-I  

PROGRAMMI NG 

IN ‘C++ 

CO1: Describe OOPs concepts 

CO2: Use the functions and pointers in C++ program. 

CO3: Describe and use constructors and destructors. 
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CO4: Explain arrays and strings and create programs using them. 

Paper -II  

SYSTEM 

ANALYSIS AND 

DESIGN 

CO1: Understand the steps in software development. 

CO2: Know the tools for System Analysis and design. 

CO3: Learn about Data collection 

CO4: Describe structured tools and techniques of data analysis 

Paper- III  

NUMERICAL 

METHODS 

CO1: Solve Algebraic , Polynomial Equations, iterative, bisection, false 

position methods 

CO2: Understand the concepts of Integration and differentiation 

CO3: Apply various interpolation methods and finite difference concepts 

CO4: Work numerically on the partial differential equations using 

different methods through the theory of finite differences 

Paper -IV  

DISCRETE 

MATHEMATICS–II 

CO1: Know the Graph theory concepts like types of graph, representation 

etc. 

CO2: Understand the concept of Set theory 

CO3: Describe Functions, its types, counting concept like Permutations, 

combinations 

CO4: Demonstrate different traversal methods for trees and graphs 

Paper -V  

LINUX 

OPERATING 

SYSTEM 

CO1: Learn about Linux concepts such as Directory structures, file types, 

data files, Shell , commands 

CO2: Learn about Vi editor 

CO3; Learn about Sharing files with other users 

CO4: Get knowledge of Managing Disk space 

Paper -VI 

E COMMERCE 

CO1: Describe the concept of Electronic market, concepts, inter-

organizational value chains 

CO2: Get knowledge of Business strategy in electronic age, its 

competitive advantages , technology ecommerce evaluation 

CO3: Get knowledge of Business to business Electronic commerce 

CO4: Learn about Business to consumer electronic commerce 

Course Outcomes: BCA 

BCA Semester-III 

Paper -I  CO1: Design, create, build, and debug Visual Basic applications. 



 Criteria-II Teaching-Learning and Evaluation SSESA’s Science College, Nagpur 

 

  

 2.6.1  PO, PSO and COs for all Programmes offered by the institution  108 

 

VISUAL BASIC 

PROGRAMMING 

 

CO2: Explore Visual Basic‘s Integrated Development Environment(IDE). 

CO3: Implement syntax rules in Visual Basic programs 

CO4: Explain variables and data types used in program development 

Paper -II  

DATABASE 

MANAGEMENT 

SYSTEM 

CO1: Gain a good understanding of the architecture and functioning of 

database management systems  

CO2: Understand the use of structured query language and its syntax, 

transactions, database recovery and techniques for query 

optimization 

CO3: Acquire a good understanding of database systems concepts and to 

be in a position to use and design databases for different applications 

CO4: Draw various data models for Data Base and Write queries 

mathematically. 

Paper -III  

DATA 

STRUCTURES 

CO1: Get the knowledge of Concept of data structure its applications in 

different areas. 

CO2: To access how the choices of data structure & algorithm methods 

impact the performance of program. 

CO3: To Solve problems based upon different data structure & also write 

programs. 

CO4: Choose an appropriate data structure for a particular problem. 

Paper -IV  

OPERATIONS 

RESEARCH – I 

CO1: Formulate a real-world problem as a mathematical programming 

model 

CO2: Understand the theoretical workings of the simplex method for 

linear programming and perform iterations of it by hand 

CO3: Understand the relationship between a linear program and its dual, 

including strong duality and complementary slackness 

CO4: Solve specialized linear programming problems like the 

transportation and assignment problems 

Paper -V  

WEB 

TECHNOLOGY–I 

CO1: Design and develop web pages 

CO2: Understand, analyze and apply the role of languages like HTML, 

DHTML,CSS, XML, JavaScript, in the workings of the web and 

web applications 

CO3: Understand, analyze and create web pages using HTML, DHTML 

and Cascading Styles Sheets. 
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CO4: Understand, analyze and build dynamic web pages using JavaScript 

and VB Script 

Paper -VI  

DIGITAL 

ELECTRONICS–I 

CO1: Understand Number system and their conversions 

CO2: Explain the concepts like Binary arithmetic 

CO3: Get the knowledge of Logic gates 

CO4: Understand the concept of Boolean algebra. 

Course Outcomes: BCA 

BCA Semester-IV 

Paper -I  

SOFTWARE 

ENGINEERING–I 

CO1: Select and implement different software development process 

models. 

CO2: Extract and analyze software requirements specifications for 

different projects. 

CO3: Develop some basic level of software architecture/design. 

CO4: Define the basic concepts and importance of Software project 

management concepts like cost estimation, scheduling and 

reviewing the progress 

Paper -II 

SQL AND PL/SQL 

CO1: Get detail knowledge of SQL queries and its sublanguages. 

CO2: Understand the concept of PL/SQL programming. 

CO3: Learn about Built-in functions of SQL 

CO4: Understand about table View, Log & Triggers 

Paper -III  

THEORY OF 

COMPUTATION 

CO1: Learn the concept of Finite automation and regular expression 

CO2: Knowledge of concepts like Set, Context free grammar 

CO3: Understand the Push down automata, context free languages . 

CO4: To solve various problems of applying normal form techniques, 

push down automata and Turing Machines 

Paper-V 

WEB 

TECHNOLOGY–II 

CO1: Get the practical knowledge of concepts of adding VB Script to 

HTML 

CO2: Learn Java script 

CO3: Get knowledge of Web services 

CO4: To solve various problems of applying normal form techniques, 

push down automata and Turing Machines 

Paper-VI CO1: Understand the concept of Combinational circuits 
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DIGITAL 

ELECTRONICS–II 

CO2: Understand the concept of Sequential circuits, Flip-Flops, Counters 

CO3: Understand the concept of Assembly language programming 

CO4: Get the knowledge of Instruction set 

Course Outcomes: BCA 

BCA Semester-V 

Paper-I  

COMPUTER 

GRAPHICS–I 

CO1: Provide comprehensive introduction about computer graphics 

system, design algorithms and two dimensional transformations 

CO2: Make the students familiar with techniques of clipping, three 

dimensional graphics and three dimensional transformations 

CO3: Understand 2D transformation concept like translation, scaling, 

rotation. 

CO4: Write programs that demonstrate geometrical transformations 

Paper-II  

COMPILER 

CONSTRUCTION 

CO1: Learn about the concepts of Compilers and translators 

CO2: Get knowledge of High level programming languages, Lexical and 

syntactic structure of a language 

CO3: Learn the concept of code generation, Parsing 

CO4: Understand Finite state machine and purpose 

Paper-III 

VB.NET 

CO1: Students will understand .NET Framework and describe some of the 

major enhancements to the new version of Visual Basic. 

CO2: Students will describe the basic structure of a Visual Basic.NET 

project and use main features of the integrated development 

environment (IDE) 

CO3: Students will create applications using Microsoft Windows Forms 

CO4: Students will create applications that use ADO.NET 

Paper-IV  

SOFTWARE 

ENGINEERING – II 

CO1: Understand the concept of Software architecture 

CO2: Understand the basic concepts of Software testing, Strategies, 

approaches of testing 

CO3: Learn the concept of Risk management in software testing 

CO4: Use PHP’s built in server to server static resources 

Paper-V  

PHP – I 

CO1: Analyze PHP scripts and determine their behavior 

CO2: Design web pages with ability to retrieve and present data from a 

MySQL. 
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CO3: Learn how to take a static websites and turn it into a dynamic website 

run from a database using PHP 

CO4: Use PHP’s built in server to server static resources 

Paper-VI  

DATA 

COMMUNICATION 

AND NETWORK- I 

CO1: Explain how communication works in computer networks and to 

understand the basic terminology of computer networks 

CO2: Explain the role of protocols in networking and to analyze the 

services and features of the various layers in the protocol stack. 

CO3: Understand design issues in network security and to understand 

security threats, security services and mechanisms to counter 

CO4: Connect internet to the system and knowledge of trouble 

Course Outcomes: BCA 

BCA Semester-VI 

Paper-I 

COMPUTER 

GRAPHICS–II 

CO1: Provide comprehensive introduction about computer graphics 

system, design algorithms and three dimensional transformations 

CO2: Get knowledge of 3D transformations, Geometric Transformations 

CO3: Learn computer animation design, functions,  motion specifications 

CO4: Develop new kinds of graphics and animations 

Paper -II  

PROGRMMING IN 

JAVA 

CO1: Understand the principles and practice of object oriented analysis 

and design in the construction of robust, maintainable programs 

which satisfy their requirements. 

CO2: Implement, compile, test and run Java programs comprising more 

than one class, to address a particular software problem 

CO3: Demonstrate the principles of object oriented programming 

CO4: Demonstrate simple data structures like arrays in a Java program 

Paper-III  

ASP.NET 

CO1: Understand the ASP.Net framework and Page structure 

CO2: Design web application with variety of controls 

CO3: Access the data using inbuilt data access tools 

CO4: Students will be able to create database driven ASP.NET web 

applications and web services 

Paper-IV  

SOFTWARE 

TESTING 

CO1: Understand the fundamental concept in software testing 

CO2: Distinguish characteristics of structural testing methods 

CO3: Discuss about the functional and system testing methods 
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CO4: Understand different types of testing levels 

Paper-V  

PHP – II 

CO1: Learn how to use HTML forms 

CO2: Learn how to use PHP’s built in server to serve static resources 

CO3: Learn How to use cookies to store some data in the browser and pass 

it to next request 

CO4: learn how to upload files to the website 

 

 

 

 

  



 Criteria-II Teaching-Learning and Evaluation SSESA’s Science College, Nagpur 

 

  

 2.6.1  PO, PSO and COs for all Programmes offered by the institution  113 

 

Shri Shivaji Education Society Amravati’s 

Science College, Congress Nagar, Nagpur 
 

DEPARTMENT OF COMPUTER SCIENCE 

PG COURSE 

MASTER IN COMPUTER APPLICATIONS (MCA) 

(2 Years)(CBCS) 

Program Specific Outcomes: MCA 

 

https://www.nagpuruniversity.ac.in/links/Syllabus/Faculty_of_Science/Notification_Direction_Syllabus_and_Program_Outcome_of_MCA_28122020.pdf 

 

Department of 

Computer Science 

After successful completion of two years MCA PG degree program, the 

students are able to: 

Targeted Graduate Attributes: Disciplinary Knowledge, Critical Thinking, 

Problem Solving, Analytical Reasoning, Communication Skills, 

Teamwork, Moral and Ethical Awareness 

Program Specific 

Outcomes 

PSOl: Computational Knowledge: The students will be able to apply 

knowledge of computing fundamentals, computing specialization, 

mathematics, and domain knowledge appropriate for the computing 

specialization to the abstraction and conceptualisation of computing 

models from defined problems and requirements 

PSO2: Problem Analysis: The students will be able to think critically for 

Identify, formulate, research literature, and solve complex 

computing problems reaching substantiated conclusions using 

fundamental principles of mathematics, computing sciences, and 

relevant domain disciplines 

PSO3: Design /Development of Solutions: The students will be able to 

design and evaluate solutions for complex computing problems, and 

design and evaluate systems, components, or processes that meet 

specified needs with appropriate consideration for public health and 

safety, cultural, societal, and environmental considerations. 

PSO4: Conduct Investigations of Complex Computing Problems: The 

students will be able to use research-based knowledge and research 

methods including design of experiments, analysis and 

interpretation of data, and synthesis of the information to provide 

valid conclusions, maintenance and its implementation 

https://www.nagpuruniversity.ac.in/links/Syllabus/Faculty_of_Science/Notification_Direction_Syllabus_and_Program_Outcome_of_MCA_28122020.pdf


 Criteria-II Teaching-Learning and Evaluation SSESA’s Science College, Nagpur 

 

  

 2.6.1  PO, PSO and COs for all Programmes offered by the institution  114 

 

PSO5: Modern Tool Usage: The students will be able to create, select, adapt 

and apply appropriate techniques, resources, and modern computing 

tools to complex computing activities, with an understanding of the 

limitations. 

PSO6: Professional Ethics: The students will be able to understand and 

commit to professional ethics and cyber regulations, responsibilities, 

and norms of professional computing practice. 

PSO7: Project management and finance: The students will be able to 

demonstrate knowledge and understanding of the computing and 

management principles and apply these to one’s own work, as a 

member and leader in a team, to manage projects and in 

multidisciplinary environments. 

Course Outcomes: Master in Computer Applications 

MCA Semester-I 

Course Name: 

Advanced Java 

Programming 

CO1: Facilitates in understanding the concepts of object oriented 

programming. Skill Enhancing through concepts like 

multithreading, abstraction , platform independence 

CO2: Effective to implement platform independence, Applet 

programming 

CO3: JDBC Architecture and RMI programming 

CO4: Design Programs for JAVA Beans and Servlets 

Course Name: Data 

Communication and 

Network 

CO1: To understand and master the fundamentals of data communications 

through the knowledge of data transmission concepts, media used 

for data communication 

CO2: To know the different layer of OSI reference model 

CO3: To know the different network security algorithms 

CO4: To know the intrusion detection techniques and Authentication 

Course Name: Open 

source Web 

Programming using 

PHP 

CO1: To become familiar with client server architecture and able to 

develop a web application using various technologies. 

CO2: To understand and develop a web-based application using a 

framework concept 

CO3: To gain the skills and project-based experience needed for entry into 

web application and development careers 

CO4: Web page development using PHP 
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Course Name: 

Advanced DBMS 

and Administration 

CO1: Can explore efficient method for handling multiple types of data 

CO2: Have a detailed view of handling paralleland distributed database 

CO3: Ability to normalize the database & understand the internal data 

structure 

CO4: Deep visualization of realistic data into physical structure 

Course Name: 

Software 

Engineering 

CO1: To Get detailed knowledge of role of software in daily basis 

CO2: Student will be identifying different models and find out the best 

CO3: Test the developed software for high performance and 

maintainability 

CO4: Study the software measure parameters for software quality 

Course Name:1P1 

Practical-1 

CO1: Design and program stand-alone Java Applications 

CO2: Useful in designing web and desktop applications 

CO3: Analyse And Setup Protocol Designing Issues For Communication 

Networks 

CO4: Web development using PHP 

Course Name:1P2 

Practical-2 

CO1: Facilitates in creation of Data Structures and effective management 

of Database 

CO2: Ability to normalize the database & understand the internal data 

structure 

CO3: To implement Software prototyping for better software development 

CO4: To acquire skills to think about problems and solution using 

appropriate method 

Course Outcomes: Master in Computer Applications 

MCA Semester-II 

Course Name: C# 

and ASP .NET 

CO1: To study simple C# program structure 

CO2: To write C# program for classes, arrays, struct, array of objects 

CO3: To understand ASP.NET structure 

CO4: Error handling, Component based programming 

Course Name: Cloud 

Computing 

CO1: To become familiar with Cloud Computing and its ecosystem and 

learn basics of virtualization and its importance. 

CO2: To evaluate in-depth analysis of Cloud Computing capabilitiesand 

give technical overview of Cloud Programming and Services. 
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CO3: To understand security issues in cloud computing and exposed to 

Ubiquitous Cloud and Internet of Things 

CO4: To understand emerging trends in cloud computing. 

Course Name: 

Computer Graphics 

CO1: Provides user interfaces, data visualization, television commercials, 

motion pictures 

CO2: Hardware devices and algorithms which are necessary for improving 

the effectiveness, realism, and speed of picture generation 

CO3: Three dimensional graphic algorithm are incorporated in various 

streams to better simulate complex interactions 

CO4: 3-d transformations, b-spline surfaces, curves, and hidden surfaces 

can be explored 

Course Name: CE1-1 

(Elective) 

Computer 

Architecture and 

Organization 

CO1: To explore the fundamentals of Computer Architecture and 

Organization 

CO2: To understand the design of control unit 

CO3: To study the concepts of memory organization and to understand 

various memory technologies 

CO4: To understand the concepts of input output  processing to interface 

various I/O devices 

Course Name: CE1-2 

(Elective) Operation 

Research 

CO1: Understand LPP 

CO2: Understand Transportation problem, assignment problem 

CO3: Study of decision theory, CPM/PERT 

CO4: Study of queuing Theory 

Course Name: CE1-3 

(Elective) Cyber 

Forensics 

CO1: Understand the different types of vulnerability scanning 

CO2: To know the different network defense tools and web application 

tools 

CO3: To understand the different types of cyber crimes and laws 

CO4: To understand the different tools for cybercrime investigation 

Course Name: 

Android 

Programming 

CO1 Able to develop apps based on different types of menus 

CO2 Make decision to solve a problem using package, library and threads 

Handling Errors and Exceptions 

CO3 Ability to design and develop database applications 

CO4 Able to design and develop mobile applications works with internet 

applications 
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Course Name: 2P1 

Practical-1 

CO1: To write C# program for classes, arrays, struct, array of objects 

CO2: To write ASP.NET Programs and Component based programming 

CO3: Study the common elements in user interfaces, data visualization, 

television commercials, motion pictures, and many other 

applications 

CO4: Explore the algorithms necessary for basic transformation with 

respect to computer graphics 

Course Name: 2P2 

Practical-2 

CO1: Would gain the knowledge about inside of computer 

CO2: Transportation problem, LPP problem, Inventory problem 

CO3: To develop apps based on different types of menus 

CO4: Design and develop mobile applications works with internet 

applications 

Course Name: 

Project 

CO1: Select the topic for software development 

CO2: Analysis and design of proposed system 

CO3: Apply the known language for project programs 

CO4: Combine the small program to make the integrated software 

Course Outcomes: Master in Computer Applications 

MCA Semester-III 

Course Name: Big 

Data Analytics 

CO1: To know the structuring the big data, technology for handling the 

big data, Hadoop, MapReduce. 

CO2: To understand the big data technology foundation, Storing data in 

databases and data warehouses. 

CO3: To get a basic understanding of R and the various ways to create 

scripts and programs in R and understand some of the key constructs 

in R for data handling.  

CO4: To understand and appreciate how to summarize large volumes of 

data effectively by appropriate use of charts of different types. 

Course Name: Data 

Mining 

CO1: To introduce the students, the basic concepts and techniques of Data 

mining and Warehousing and data pre-processing. 

CO2: Understand association mining algorithms for discovery of frequent 

item patterns in large data sets and their Visualizations 

CO3: Understand classification analysis algorithms for discovery and 

generation of rules in large data sets and their Visualizations 
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CO4: Understand basic and advanced clustering analysis algorithms and 

Visualizations in Data Mining. 

Course Name: 

Python 

Programming 

CO1: Understand the data types and structures in python 

CO2: Ability to understand object oriented programing concepts and write 

programs in python. Handling Errors and Exceptions 

CO3: Ability to design and develop database applications 

CO4: Web development using Python 

Course Name: CE2-1 

(Elective) Artificial 

Intelligence 

CO1: Understand the various underlying concepts in Artificial 

Intelligence. Acquire the knowledge of search techniques used in 

Artificial Intelligence  

CO2: Acquire the concepts of knowledge representation 

CO3: Analyze and design a real-world problem for implementation and 

understand the dynamic behavior of a system. 

CO4: To understand NLP and Distributed reasoning system 
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Shri Shivaji Education Society Amravati’s 

Science College, Congress Nagar, Nagpur 
 

PG COURSES 

MASTER OF SCIENCE (M.Sc.) (CBCS) 

 M.Sc. Chemistry 

 M.Sc. Computer Science 

 M.Sc. Mathematics 

 M.Sc. Microbiology 

 M.Sc. Physics 

Program Outcomes: Master of Science (Chemistry) (CBCS) 

Program Specific 

Outcomes 

PSO1: Chemistry Knowledge: Possess knowledge and comprehension of 

the core and basic knowledge associated with the profession of 

chemistry, including specialized areas of inorganic chemistry, 

organic chemistry, physical chemistry, analytical chemistry, and 

elective subjects of nuclear chemistry, medicinal chemistry, 

polymer chemistry and environmental chemistry. 

PSO2: Problem analysis and Modern tool usage: Utilize the principles of 

scientific enquiry, thinking analytically, clearly and critically, while 

solving problems and making decisions. Find, analyze, evaluate and 

apply information system atically and to make defosbledec is ion s. 

Learn, select, and apply appropriate methods and procedures 

resources, and modern chemistry-related to computing tools with an 

understanding of the limitations. 

PSO3: Environment and sustainability: Understand the impact of the 

professional chemistry solutions in societal and environmental 

contexts, and demonstrate the knowledge of, and need for 

sustainable development 

PSO4: Life-long learning: Recognize the need for, and have the preparation 

and ability to engage in independent and life-long learning in the 

broadest context of technological change. Self- access and use 

feedback effectively from others to identify learn in needs and to 

satisfy these needs on an ongoing basis 

PSO5: Leadership skills: Understand and consider the human reaction to 

change, motivation issues, leadership and teambuilding when 

planning changes required for fulfillment of practice, professional 
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and societal responsibilities. Assume participatory role as 

responsible citizens or leadership role appropriate to facilitate 

improvement in heath and well beings. 

PSO6: Professional Identity: Understand, analyze and communicate the 

value of the in professional roles in society (e.g. environmental 

professionals, analytical professionals, educators, researchers, 

employers, employees). 

PSO7: Communication: Communicate effectively with the society at large, 

such as, being able to comprehend and write effective reports, make 

effective presentations and documentation, and give and receive 

clear instructions. 

Course Outcomes: Master of Science (Chemistry) (CBCS) 

M.Sc. Semester-I 

Course name: 

Inorganic Chemistry 

(CH-1T1) 

CO1: Be able to predict the geometry of individual molecules or complexes 

CO2: Be able to understand the complex formation equilibria in solution and to know 

unusual methods to the study of reaction rates. 

CO3: Be informed with boron hydrides, or polyboranes which are the original cluster 

compounds as well as the first known family of electron-deficient compounds. 

CO4: Be able to study of clustering of metal atoms. 

Course name: 

Organic Chemistry 

(CII-lT2) 

CO1: Be able to understand the applicability of concepts like delocalized bonding, 

conjugation, cross conjugation, resonance, in various carbon containing COM 

and develop the understanding of the reactive intermediates. 

CO2: Be able to study optical activity in compounds without chirality and analyse 

stereo-chemical aspects involved in various compounds and the corresponding 

chemical  reactions. 

CO3: Be able to reactions and understand mechanisms of various substitution nucleo-

phillic reaction and get basic knowledge about the anchimcric assistance and 

isotope effects 

CO4: Be able to understand mechanisms of various Aromatic nucleophillic and 

electro-phillic substitution reactions and get acquainted with associated 

outcomes like resonance, field, steric effects & its quantitative treatment. 

Course name: 

Physical Chemistry 

(CH-lT3) 

CO1: Get acquainted with various laws of thermionics and its applications. 

CO2: Be able to understand partial molar quantities, its determination and reduced 

phase rule in various comenttems 
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CO3: Be able to recapitulation of terms of surface tension and different adsorption 

isotherms and be able to validate the newly developed analytical method as rvcll 

as rted methods 

CO4: Able to propose some new methods or modify existing methods of qualitative 

and quantitative analysis.   

Course name: 

Analytical Chemistry 

(CH-lT4) 

CO1: Get acquainted with various terminology and fundamentals of analytical chcrris 

including classical and instrumental methods. 

CO2: Recaitulate the tion techniues like chromatoh 

CO3: Be able to explain analytical techniques in terms of the working principles of 

volumetry, and gravimetry 

CO4: Able to propose some new methods or modify existing methods of qualitative 

and quantitative analysis. 

Course name: 

Practical 

Inorganic 

Chemistry (CH- 

1P1) 

CO: Be able to understand the basic principles involved in separation and estimation 

of acidic and basic radicals and be able to apply the knowledge in real sample 

analysis for quantitative estimation as well as qualitative detection and also be 

able to assign a numerical value to variables by the quantitative analvsts is to 

reflect reality mathematically. 

Course name: 

Practical Physical 

Chemistry (CH-1P2) 

CO: Be able to understand the principles of physical chemistry and interpret them 

through small experimental performances. 

Course name: 

Seminar (1Sl) 

CO: On completion of seminar, the student will be in a position to present the topic 

in front of subject audience that will enhance confidence level and lead to 

personality development. 

Course Outcomes: Master of Science (Chemistry) (CBCS) 

M.Sc. Semester-II 

Course name: 

Inorganic Chemistry 

(CH-2T1) 

CO1: Will be able to understand the origin of colors in the complexes and their 

magnetic behavior. 

CO2: Develop ability to understand various reactions of transition metal complexes. 

CO3: Will know the concept of bonding in various metal carbonyls. 

CO4: Will be able know chemistry behind the metal nitrosyl. 

Course name: 

Organic Chemistry 

(CH-2T2) 

CO1: Be able to acquire the knowledge and understand applicability of carbon carbon 

multiple bond and carbon hetero atom multiple bond, addition reaction and 

develop understanding of reaction mechanism in metal hydride reaction. 

CO2: Be able to analyze various mechanism of molecular rearrangement and concept 

of elimination reaction. 
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CO3: Be able to understand free radical reaction. 

CO4: Be able to comprehend various aspects of green chemistry. 

Course name: 

Physical Chemistry 

(CH-2T3) 

CO1: Be able to understand the Eigen value and Eigen function and application of 

Schrodinger wave function to various systems. 

CO2: Be able to determine the activity coefficients and ionic strength. 

CO3: Able to identify symmetry in crystals. 

CO4: Get the knowledge about various statistics and understand and working of 

different counters. 

Course name: 

Analytical Chemistry 

(CH-2T4) 

CO1: Be able to understand the working, principle and techniques involved in methods 

of analysis 

CO2: Be able to explain the advantages of modern methods over the classical ones. 

CO3: Apply the principles of spectroscopic techniques in the quantitative and 

qualitative analysis of various samples. 

CO4: Be able to develop their own methods of quantitative analysis of metalions using 

instrumental methods. 

Course name: 

Practical Organic 

Chemistry (CH-2P1) 

CO: Be able to perform the quantitative analysis of organic binary mixture and able 

to get hands on training for the synthesis of commercially important organic 

compounds (single and two stage organic reaction). 

Course name: 

Practical Analytical 

Chemistry (CH-2P2) 

CO: Get expertise in titrimetric analysis based on neutralization, precipitation, redox, 

and complexometric analysis, gravimetric estimation of barium and calcium, 

separation technique of paper chromatography and electro analytical techniques 

as potentiometry, conductometry and optical method like colorimetery. 

Course name: 

Seminar (CH-2S1) 

CO: On completion of seminar, the student will have an improved knowledge about 

the subject and will be in a position to present the topic more confidently. 

Course Outcomes: Master of Science (Chemistry) (CBCS) 

M.Sc. Semester-III 

Course name: 

Organic Chemistry 

Special Paper I (CH-

3T1) 

CO1: Be able to explain what happen when organic molecule are excited by irradiation 

and be capable to discuss the photochemistry in nature and in various 

photochemical reaction. 

CO2: Pericyclic reaction is used in very vast way in nature and also by organic chemist. 

This course gives the students the theoretical basis of this kind of reaction and 

also helps them to find a way to carry out these types of reaction 

CO3: Get well versed with the various oxidation and reducing agents and the stereo 

chemical aspects involved in various chemical reactions. 
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CO4: Acquire knowledge about the chemistry of compounds of phosphorus and sulfur 

and their application of organo boranes and organo silicon compounds in organic 

synthesis. 

Course name: 

Organic Chemistry 

Special Paper II 

(CH-3T2) 

CO1: Be able to acquire knowledge about terpenoids and porphyrines, the 

stereochemistry involved along with the structure determination and synthesis 

of some representative molecules. 

CO2: Be able to build learning about alkanoids, the stereochemistry involved along 

with structure determination and acquire brief idea aboutprostaglands. 

CO3: Be able to develop understanding of steroid chemistry and plant pigments. 

CO4: Be able to quantify the contribution of carbohydrates in nature and get as well 

versed with properties of amino acids, and structural features of polypeptides. 

Course name: 

Medicinal Chemistry 

Elective Paper (CH-

3T3) 

CO1: Became acquainted with various terminology and fundamentals of drug 

designing including classical method for QSAR 

CO2: Be able to study pharmacokinetics and pharmacodynamic aspects of drug 

metabolism and would be able to acquire knowledge and applicability of diuretic 

and the analgesic and antipyretic drugs. 

CO3: Be able to get well versed either cardiovascular and antineoplastic agents and 

their applicability. 

CO4: Able to develop comprehensive knowledge about various psycho activedrugs 

and anticoagulants. 

Course name: 

Spectroscopy-I (core 

subject centric) 

Paper (CH-3T4) 

CO1: Be able to understand symmetry elements and operations to organic and 

inorganic molecules 

CO2: Learn the mass spectroscopy technique and will be able to identify the molecule 

on the basis of the fragmentation pattern in the mass spectrum  and  learn  

application  of  readio  active  molecules  in Mossbauer Spectroscopy 

CO3: Be able to understand energy changes at very lower level and capable of 

predicting the satellite pattern of geographical areas. ESR techniques used to 

determine the presence of unpaired electron especially in complexes 

CO4: Elucidate the structure determination of organic molecules b IR spectroscopy, 

problem based on IR spectra 

Course name: 

Practical Organic 

Chemistry Special I 

(CH-3P1) 

CO: Be able to isolate natural product using fractional distillation, column 

chromatography and extraction method, get hands on the technique involved for 

the qualitative analysis of a mixture of three organic compounds and able to 

understand application of volumetry analysis in the estimation of organic 

analyze from given solutions  
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Course name: 

Practical Medicinal 

Chemistry 

Elective(CH-3P2) 

CO: Be able to estimate the active ingredients of various pharmaceutical; compounds 

and get acquainted with the strategies involved the preparation of many organic 

and drug moieties. 

Course name: 

Seminar (CH-3S1) 

CO: On completion of seminar, the student will be able to consolidate idea about the 

subject and thereby develop knowledge about the subject hich will boost their 

confidence. 

Course Outcomes: Master of Science (Chemistry) (CBCS) 

M.Sc. Semester-IV 

Course name: 

Organic Chemistry 

Special Paper I (CH-

4T1) 

CO1: Be able to quantify the applicability of carbanion intermediate in organic 

synthesis. 

CO2: Be able to understand organic synthesis using transition metals and organo 

metallic reagents. 

CO3: Be able to be well familiar with the advance terminologies rules and concepts 

involved in stereochemistry and will have a deeper knowledge about  the  

applicability  of  stereo  chemical  and  the  protection deprotection concepts. 

CO4: The student will able to apply logic behind organic synthesis using retro 

synthesis approach 

Course name: 

Organic Chemistry 

Special Paper II 

(CH-4T2) 

CO1: Get acquainted with basic terminology involved in enzyme chemistry hich is 

important to understand several life processes 

CO2: Come to know importance of heterocyclic compounds as a part of many natural 

product as well as pharmaceutical drugs 

CO3: Be able to analyze structure of nucleic acid, lipids, peptides and vitamins which 

are important building blocks in living system 

CO4: Be able to have brief idea about the terminologies and concepts involved in 

drugs, dyes and polymer chemistry 

Course name: 

Medicinal Chemistry 

Elective Paper (CH-

4T3) 

CO1: Get acquainted with various terminology and fundamentals of drug rules and 

drug acts 

CO2: Be able to study and analyze assorted chromatographic separation technique for 

drugs: TLC 

CO3: Be able to know the concept of analytical and statistical sampling 

CO4: Able to the chemistry of anti viral, anti-malarial, histamines and anti-histamic, 

antibiotics, anti-helmenthis, anti-amoebic and anti- inflammatory drugs 

Course name: 

Spectroscopy II (core 

CO 1: Be able to understand the theoretical aspects of UV, NMR and electron 

spectroscopy 
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subject centric) 

Paper (CH-4T4) 

CO 2: Be able to identify various molecular excitations and calculation of wavelengths 

of absorption 

CO 3: Be able to elucidate the structure of molecule based on NMR spectra and be in a 

position to carry out the spectral analysis for structure determination. 

CO 4: Comprehend the XRD data for crystal structure determination 

Course name: 

Practical Organic 

Chemistry Special 

(CH-4P1) 

CO: Be able to carry out elemental analysis of organic compounds, get experience in 

the estimation of biomolecules and some organic drug molecules. The students 

will get hands on training of multi-step preparation of small organic molecules 

and will develop ability to identify various known organic molecules using 

NMR, IR, Mass and U. V. spectra. 

Course name: 

Project (CH-4P2) 

CO: Learn how to carry out literature survey in a specific area of research, work on a 

small idea to develop their own observations, analyze the results obtained from 

the experiments carried out, validate the methods developed by him/her and 

develop an overall research attitude so that he can become a good researcher in 

future 

Course name: 

Seminar (CH-4S1) 

CO: After successful completion these four seminars assigned to them, they will be 

in a position to explain the concepts they learned from the dais in front of any 

number of audiences. This will lead to overall personality development of the 

student for entering into teaching profession. 
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Program Outcomes: Master of Science (Computer Science) (CBCS) 

https://www.nagpuruniversity.ac.in/pdf/Naac_Reports/programs_outcomes/MSc_Computer_Science_compressed_150620.pdf 

 

M.Sc. Semester-I 

 

Course Outcomes: Master of Science (Computer Science) (CBCS) 

 

https://www.nagpuruniversity.ac.in/pdf/Naac_Reports/programs_outcomes/MSc_Computer_Science_compressed_150620.pdf
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Program Outcomes: Master of Science (Mathematics) (CBCS) 

https://www.nagpuruniversity.ac.in/pdf/Naac_Reports/programs_outcomes/MATHEMATICS_compressed_150620.pdf 
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Program Outcomes: M.Sc. Microbiology (CBCS) 

https://www.nagpuruniversity.ac.in/pdf/Naac_Reports/programs_outcomes/MICROBOLOGY_compressed_150620.pdf 

 

Department of Microbiology After successful completion of two years PG degree program 

in the subject Microbiology, the students are able to: 

 

 

https://www.nagpuruniversity.ac.in/pdf/Naac_Reports/programs_outcomes/MICROBOLOGY_compressed_150620.pdf
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Program Outcomes: M.Sc. Physics (CBCS) 

Department of Physics After successful completion of two years PG degree program in the 

subject Physics, the students are able to: 

Program Outcomes PO1: Understand the core fundamentals and theories of basic 

sciences with more focus and maturity. 

PO2: Analyse problems, formulate a hypothesis, evaluate the 

results and draw reasonable conclusions 

PO3: Develop written and oral communication skills by as these 

students give frequent presentations and seminars on various 

scientific theories and activities. 

PO4: To inculcate the scientific temperament in the students and 
outside the scientific community. 

PO5: Handle the sophisticated instruments/equipment. 

PO6: Enable students acquire jobs in R & D in scientific 

laboratories, industries, teaching at both school or college 

level (with NET), management, marketing and sales, in 

public sector organizations and to pursue research. 

PO7: Go to serve in industries or may opt for establishing their 
own industrial unit. 

M. Sc. PHYSICS 

Semester I 

(Core 1) Paper 1: 

Mathematical Physics 

CO1. Understand the application of Vector analysis and curvilinear 

coordinates and Generalized Coordinates 

CO2. Demonstrate the theory and application of Tensor analysis, 

and Tensor algebra. Know Fourier series, Laplace 

Transforms and its applications. 

CO3. Analyze the application of Matrices and complex variables. 

CO4. Use of Partial differential equations and Boundary value 

problems –solutions. Understand the use of Bessel 

Functions Legendre Polynomials and Hermite Polynomials. 

(Core 2) Paper 2: 

Complex Analysis and 

Numerical Methods 

 

CO1. To get equipped with the understanding of the fundamental 

concepts of functions of a complex variable along with the 

concepts of analyticity, Cauchy-Riemann relations and 

harmonic functions. 

CO2. Evaluate complex contour integrals applying the Cauchy's 

integral theorem and Cauchy's integral formula. 

CO3. Be aware of the use of numerical methods in modern 

scientific computing, numerical interpolation and 

approximation of functions 

CO4. Apply numerical differentiation and integration whenever 

and wherever routine methods are not applicable. 

(Core 3) Paper 3: 

Electronics 

 

CO1. To study the basics of transistor and its working and 

implementation, various circuits like UJT, SCR and 

TRIAC, to know the principle of operation of 

photoelectronic. devices like photodiode, and LED 
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CO2. To study applications of semiconductor devices in linear and 

digital circuits different biasing techniques. 

CO3. To outline summing amplifier, inverting and non-inverting 

configuration. To summaries various amplifier like 

summing amplifier and Schmitt trigger and understand the 

basic logic gates. 

CO4. Remember and understand the Basic principle of amplitude 

frequency and phase modulation 

(Core 4) Paper 4: 

Electrodynamics I 

CO1. Describe the mathematical description of electromagnetic 

phenomena based on basic physical quantities. 

CO2. Illustrate vector potential and electric field of a localized 

current distribution using multipole expansion problems. 

CO3. Understanding of magnetic field, their law and boundary 

value problem. 

CO4. Apply Maxwell equations in analyzing the nature of 

electromagnetic fields due to time varying charge and 

current distribution. 

LAB I Practical 1 

(Core 1 and 2) 

 

CO1. Understand the basic concepts of Experimental and 

Computational Physics  

CO2. Solve the Computational problems and Write Programs. 

LAB II Practical 2 

(core 3 and 4) 

 

CO1. Demonstrate proper use of circuit connections of desired 

experiment. 

CO2. Review the observations taken during the experimentation 

and tabulate the results. 

 

M. Sc. PHYSICS 

Semester II 

(Core 5) Paper 5: 

Quantum Mechanics-I 

CO1. Understand General formulation of quantum mechanics. 

Know Stationary states and Eigen value problems. 

CO2. Remember and understand Fundamental postulates of 

Quantum mechanics. CO3. Demonstrate and interpret 

solutions of Schrodinger equation for simple problems. 

CO4. Remember and understand theory of angular momentum, 

spin matrices and compute Clebsch-Gordan Coefficient. 

(Core 6) Paper 6: 

Statistical Physics 

CO1. Remember and understand the concepts, basic idea of 

probability, phase space, macro and micro states. 

CO2. Understand to apply and formulate the Fermi-Dirac 

distribution to calculate thermal properties of electrons in 

metals and Bose-Einstein distribution to calculate properties 

of black body radiation. 

CO3. Demonstrate Fermi Dirac condensation on the basis of BCS 

theory and its application for free electron gas in metal 

CO4. Describe phase transition phenomenon using lsing model and 

Landau theory. 

(Core 7) Paper 7: 

Classical Mechanics 

CO1. To understand the fundamental concepts of the Lagrangian 

and the Hamiltonian methods and will be able to apply them 

to various problems; 
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CO2. Understand the physics of small oscillations and the concepts 

of canonical transformations and Poisson brackets. Learn 

Hamilton-Jacobi theory and its importance. 

CO3. To understand the basic ideas of central forces and rigid body 

dynamics. 

CO4. Understand Euler angles, lnertia tensor. Compute equations 

of motion for simple coupled systems 

(Core 8) Paper 8: 

Electrodynamics II 

CO1. Use of Maxwell equations in analyzing the electromagnetic 

field due to time varying charge and current distribution. 

Describe the nature of electromagnetic wave and its 

propagation through different media and interfaces 

CO2. Explain charged particle dynamics and radiation from 

localized time varying electromagnetic sources 

CO3. Formulate and solve electrodynamic problems in 

relativistically covariant form in four-dimensional space-

time 

CO4. Be familiar with some elementary phenomena and concepts 

in quantum electrodynamics. 

LAB I Practical 3 (core 

5 and 6) 

CO1. Tabulate the appropriate experimental data accurately and 

keep systematic record of general laboratory experiments. 

CO2. Interpret professional quality of textual and graphical 

presentations of laboratory data and computational results. 

LAB II Practical 4 

(core 7 and 8) 

CO1. Evaluate possible causes of discrepancy in practical 

experimental observations and results in comparison to 

theoretical results. 

CO2. Analyze various experimental results by developing 

analytical abilities to address real applications. 

M. Sc. PHYSICS 

Semester III 

(Core 9) Paper 9: 

Quantum Mechanics-II 

CO1. Solve simple problems using perturbation theory and be able 

to apply them to various quantum systems 

CO2. To understand the basics of time dependent perturbation 

theory and its application to semi-classical theory of atom 

radiation interaction. Solve barrier problem using WKB 

method 

CO3. To understand the theory of identical particles and its 

application to helium. To understand the idea of Born 

approximation and the method of partial waves. 

CO4. To aware the basic concepts of relativistic quantum 

mechanics. Know about Klein- Gordon equations, Dirac 

equations. Solve for Hydrogen atom using Dirac's theory. 

(Core 10) Paper 10: 

Solid State Physics and 

Spectroscopy 

CO1. Clear basic concept of crystal classes, lattices, symmetries 

and to understand the relationship between real and 

reciprocal lattice. 

CO2. Explore with the knowledge of different crystal defect and its 

influence on basic physical behavior of crystals and basic 

knowledge of dielectric properties of materials 

CO3. Understand the spectra of single and multiple electrons atoms 

including fine and hyperfine structure of alkaline, Helium 
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like atoms, spin and relativity correction, different type of 

coupling such as L-S and J-J couplings. 

CO4. Understand and analyze the spectra of diatomic molecules 

such as electronic, rotational, vibrational spectra and a basic 

introductory idea about the Raman Spectroscopy. 

Paper – 11 (Core 

Elective 1) Atomic and 

Molecular Physics I 

CO1. Understand the atomic structure and spectra of typical one- 

electron and two-electron systems. 

CO2. Learn about the physical interpretation of the Laser 

spectroscopy and its application. 

CO3. Analyses consequences to explain electronic, rotational, and 

vibrational spectra of diatomic molecules, explain IR 

spectroscopy. Know the basics of Raman spectroscopy and 

the nonlinear Raman effects 

CO4. Skill of empirical model developing is created by studying 

the Born-Oppenheimer approximation. Critical thinking 

ability is developed by studying the Franck Condon 

principle. 

Paper – 12 (Foundation 

Paper I) S1.2 

Nanoscience and 

Nanotechnology 

CO1. Clear basic concept of quantum approach for density of states 

for quantum well, wires and dots. 

CO2. Understanding the different methods of preparing 

nanostructure using chemical and physical process. 

CO3. Structural and chemical characterization of nano structure. 

Explore with the knowledge of different instrumentation 

useful to analyses materials at nanoscale. 

CO4. Understanding the properties nanomaterials for technology 

application. 

LAB I Practical 5 (core 

9 and 10) 

CO1. Understand how to apply and verify the theoretical concepts 

and facts through laboratory experiments. 

CO2. Basics of different components of spectroscopy in 

experimental setup. 

LAB II Practical 6 

(elective) 

CO1. Students will learn the sample preparation methods and 

sample handling. 

CO2. Students will acquire the ability to analyze the data obtained 

from the techniques. 

 

M. Sc. PHYSICS 

Semester IV 

(Core 11) Paper 13: 

Nuclear and Particle 

Physics 

CO1. Clear basic concept of nuclear properties; its size, radii, shape 

charge distribution, spin, parity, mass, nuclear stability and 

also to understand binding energy, semi empirical mass 

formula, liquid drop model, laws of radioactive decay. 

CO2. Gains the knowledge of elementary particles, decay of nuclei, 

their classification, characteristics, selection rule and their 

theories. 

CO3. Understand the concepts of the interaction of charged 

particles and electromagnetic radiation with matter along 

with principles of radiation detectors including G-M 

Counter, proportional counter, Na(Tl) Scintillation 

detectors, semiconductor detectors. 



 Criteria-II Teaching-Learning and Evaluation SSESA’s Science College, Nagpur 

 

  

 2.6.1  PO, PSO and COs for all Programmes offered by the institution  153 

 

CO4. Understand the interaction between elementary particles and 

the conservation laws in particle physics. 

(Core 12) Paper 14: 

Solid State Physics 

CO1. Understand the band theory of solid and introduction to 

quantum theory of magnetism. CO2. Understanding the 

lattice vibrations of a three-dimensional polyatomic 

vibrating crystal. 

CO3. Understand the free electron theory of metals and know the 

fundamental principles of semiconductors and be able to 

estimate the charge carrier mobility and density. 

CO4. Rigorous study of various theoretical treatments of 

superconductivity, including BCS theory and understanding 

the Josephson junction effects and their applications 

Paper – 15  

(Core Elective 1) 

Atomic and Molecular 

Physics II 

CO1. Remember and understand the time-dependent and 

independent perturbation theory and Fourier transform. 

CO2. Understand the saturation and absorption spectroscopy and 

its application. 

CO3. Understand the theory of stimulated Raman scattering and 

fluorescence spectroscopy CO4. Understand the Matrix 

isolation spectroscopy, Fourier transforms spectroscopy and 

Application of group theory 

Paper – 16  

(Foundation Paper II) 

S2.2: Experimental 

Techniques in Physics 

CO1. Remember and explain different types of radiation, their 

sources and detectors which are commonly used in 

experimental techniques. Clear the conceptual 

understanding of functionality of different types of sensors 

CO2. Demonstrate different X-ray and thermal analysis based 

experimental techniques used for materials characterization 

in Physics 

CO3. Understand the different microscopy study Morphological 

Characterization and instrumentation for Magnetic 

Characterization 

CO4. Understanding principle, instrumentation and working of 

Spectroscopic characterization for spectroscopy analysis 
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Shri Shivaji Education Society Amravati’s 

Science College, Congress Nagar, Nagpur 
 

PG COURSES 

MASTER OF SCIENCE (M.Sc.) (NEP) (Effective from 2023-24) 

 M.Sc. Botany 

 M.Sc. Chemistry 

 M.Sc. Computer Science 

 M.Sc. Mathematics 

 M.Sc. Microbiology 

 M.Sc. Physics 

 M.Sc. Zoology 
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Programs Outcomes, Course Objectives & Outcomes: M.Sc. Botany 
(NEP) (Effective from 2023-24) 

https://nagpuruniversity.ac.in/writereaddata/fckimagefile/DOC-20230821-WA0028_compressed.pdf 
Department of 

Botany 

After successful completion of two years PG degree program in the 

subject Botany, the students are able to: 

 

https://nagpuruniversity.ac.in/writereaddata/fckimagefile/DOC-20230821-WA0028_compressed.pdf
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Course Outcomes: M.Sc. Chemistry 
(NEP) (Effective from 2023-24) 

https://nagpuruniversity.ac.in/writereaddata/fckimagefile/CHEMISTRY%20SYLLABUS_compressed.pdf 

Department of Chemistry After successful completion of two years PG degree program in the 

subject Chemistry, the students are able to: 

 

 

https://nagpuruniversity.ac.in/writereaddata/fckimagefile/CHEMISTRY%20SYLLABUS_compressed.pdf
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Program Outcomes, Course Objectives & Outcomes:  

M.Sc. Computer Science 
(NEP) (Effective from 2023-24) 

https://nagpuruniversity.ac.in/writereaddata/fckimagefile/MSC_Computer_Science_Syllabus_NEP_2020.pdf 

 

Department of 

Computer Science 

After successful completion of two year degree PG program in 

Computer Science, the students are able to: 

 

 

https://nagpuruniversity.ac.in/writereaddata/fckimagefile/MSC_Computer_Science_Syllabus_NEP_2020.pdf
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Program Outcomes, Program Specific Outcomes & Course Outcomes:  

M.Sc. Mathematics 

(NEP) (Effective from 2023-24) 

https://nagpuruniversity.ac.in/writereaddata/fckimagefile/Mathematics%20NEP-signed.pdf 

 

Department of 

Mathematics 

After successful completion of two years PG degree program in the 

subject Mathematics, the students are able to: 

 

https://nagpuruniversity.ac.in/writereaddata/fckimagefile/Mathematics%20NEP-signed.pdf
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Program Outcomes & Course Outcomes: M.Sc. Microbiology 
(NEP) (Effective from 2023-24) 

https://nagpuruniversity.ac.in/writereaddata/fckimagefile/MICROBIOLOGY%20S-08142023170531_compressed.pdf 

 
Department of 

Microbiology 

After successful completion of two years degree program in the 

subject Microbiology, the students are able to: 

 

 

 

https://nagpuruniversity.ac.in/writereaddata/fckimagefile/MICROBIOLOGY%20S-08142023170531_compressed.pdf
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Program Outcomes, Program Specific Outcomes & Course Outcomes: M.Sc. 

Physics 
(NEP) (Effective from 2023-24) 

https://nagpuruniversity.ac.in/writereaddata/fckimagefile/ZOOLOGY%20SYLLABUS-
08142023163842_compressed%20(1).pdf 

 

 

https://nagpuruniversity.ac.in/writereaddata/fckimagefile/ZOOLOGY%20SYLLABUS-08142023163842_compressed%20(1).pdf
https://nagpuruniversity.ac.in/writereaddata/fckimagefile/ZOOLOGY%20SYLLABUS-08142023163842_compressed%20(1).pdf
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Program Outcomes, Program Specific Outcomes & Course Outcomes: M.Sc. 

Zoology 
(NEP) (Effective from 2023-24) 

https://nagpuruniversity.ac.in/writereaddata/fckimagefile/ZOOLOGY%20SYLLABUS-
08142023163842_compressed%20(1).pdf 

 
Department of Zoology After successful completion of two years PG degree program in the 

subject Zoology, the students are able to: 

 

https://nagpuruniversity.ac.in/writereaddata/fckimagefile/ZOOLOGY%20SYLLABUS-08142023163842_compressed%20(1).pdf
https://nagpuruniversity.ac.in/writereaddata/fckimagefile/ZOOLOGY%20SYLLABUS-08142023163842_compressed%20(1).pdf
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