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{Established by Goverment o Central Provil E Di
Mharashtra Public Universities Act, 2016(Mabarashtra. Act No.VI of 2017)

Notification of University

&

ST e

& 1

RASHTRASANT TUKADOJI MAHARAJ NAGPUR UNIVERSITY, NAGPUR

by Notification No. 513, dated 1% of August, 1923 & presently a State University govemed by

(Academic Section)

Rashtrasant Tukadoji Maharaj Nagpur University, Jamnala Bajaj Administrative Building, Mahatma Jotiba Phule Educational
Premises, Campus Square to Ambazari T-Point Road, Nagpur-440033

No.RTMNUY Acad. / 2024/ {F <~

held on 22

It is notified for

Date: 5 May 2024

NOTIFICATION

general information of all the concerned that the Academic Council in its meeting
April 2024 vide item No.1(A to G,J to M,and O to S), 2(A to C & E to o),3(AtoF) and 6

to 08 has approved. The following recommendations of the respective Board of Studies and all Faculties
to be effective from the session 2024-2025 & onwards.

Item No | Examination Details of the approved recommendations
1. A | B.Sc. Forensic Minor changes in the Scheme of Examination of B.Sc. Forensic Science
Science ‘| Major (NEP 2020) of semester IV, V, VII (Research), VSEC and DSE for
implementation from the academic session 2024-2025 and onwards phasewise

B | B.Sc. Environmental Science and Chemistry have been kept in same group (NEP-

: (Environmental | 2020), hence, students of environmental Science can’t take chemistry as minor
Science) subject but BOS strongly feels, Environmental Science should be allowed to
take chemistry as minor subjects to be included in Group E Basket for

implementation from the academic session 2024-25 and onwards phasewise.

C | B.Sc. Syllabus of Artificial Intelligence IIf, IV, V, and VI semester for
(Artificial Implementation from the academic session 2024-25 and onwards phasewise.
Intelligence) .

D | B.Se. New Syllabus of Artificial Intelligence as per NEP-2020 so to be included
(Artificial in Group E Basket for implementation from the academic session 2024-25 and
Intelligence) onwards.

E | B.Se. New syllabus as per NEP 2020 for implementation from the academic
(Languages in | Session 2024-25 and onwards.

Science) 1. B.Sc Sem. I English (AEC),2. B.Sc Sem. II Marathi (AEC)3. B.Sc
Sem. II HindiAEC),4. B.Sc Sem. II Gujrathi (AEC),5. B.Sc Sem. Ii
Sanskrit (AEC) 6. B.S¢ Sem. II Urdu (AEC),7. B.Sc Sem. II
Supplementary English (AEC)

F | B.Sc - Scheme of examination as per NEP 2020 of B.Sc. (Home Science) for
(Home Science) | implementation from the academic session 2024-25and onwards.

G| B.Sc. The admission and eligibility conditions for Undergraduate courses of
(Home Science) | Home Science (B.Sc. Home Science) 10+2 {Higher Secondary Education) in

Science/Home Science/Commerce/ MCVC/Arts  with Language English,
Marathi or Hindi for implementation from the academic session 2024-25 and
onwards.

J | B.Tech. Scheme of Examination and new Syllabus as per NEP-2020 of B.Tech for
(All implementation from the session 2024-25and onwards.

Programms)

K| B.Sc New Syllabus of B.Sc. Data Science Semester V and VI for

(Data Science) | implementation from the academic session 2024-2025 and onwards. J

2.6.1 PO, PSO and COs for all Programmes offered by the institution
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L [ BCA i) ST ARIRFEISTMAT B.Sc (Computer Application) 37 TR &5 aTe.
W ARt BCA =T TEst B.Se (Computer Application)
ST Fofaet ufear quf e,
M| B.S¢. in BFD The following book to be incinded for BFD and BTS course. Curriculum 1
and BTS for all semesters for implementation from the academic session 2024-25 and
onwards, )

dgfior 3 gt we— vaw Aol Rt Fge A we— 3
FISFHIT T 3 TERREIREAT We— ¥ U/ 5% T W .

O | B.Tech. Absorption Scheme of 7"& 8™ Semester of B.Tech Electrical Engineering
Electrical for implementation from the academic session 2024-25 and onwards,
Engineering

P | B.Tech. Minimum passing marks for 3™ semester {CBCS Scheme) is added for
Electronics implementation from the academic session 2024-25 and onwards.
Engineering

Q| B.Tech. The following 1 to 5 for implementation from the academic session 2024-25
Computer and onwards.
Engineering / 1) Third semester Computer Technology Scheme of Examination:
Computer Minimum Passing Added. (Copy Enclosed)
Science & 2) 4th semester Computer Technology Syllabus Data Structure &
Engineering / Program Design with minor revision. (Copy Enclosed)
Information 3) 6th semester Computer Technology Software Testing and Quality
Technology / Assurance with minor revision. (Copy Enclosed)
Computer 4) 5Sth semester Computer Technology Artificial Intelligence Syllabus
Technology with minor revision. (Copy Enclosed)

5) CSE/CTAT/CE Absorption Scheme Third to Eight semester. (Copy
Enclosed)
R | Civil The Scheme of Examination & Syllabus of Post Graduate Diploma Course

Engineering for Valuation in Real Estate (of Architecture Course) for implementation from
the academic session 2024-25 and onwards,

S | B.Tech. The AICTE Guidelines for Working Professionals in AICTE Approved
' Institutions for Diploma, U.G. and P.G. Courses in Engineering & Technology
with effect from the academic session 2024-25 and onwards,

2. A} M.Com. M.Com.-I CBCS Pattern as per NEP-2020 Syllabus in the subject
Advanced Financial Accounting-I to be implemented from the Session 2024-
2025 and onwards.

B | Commerce - The basket for “Skill Enhancement Courses”for implementation of NEP

U.G 2020 compliant curriculum of all UG Programms in the Faculty of Commerce
& Management.

C | B.Com. The Ability Enhancement Courses for B.Com. B.B.A. & B.Sc.{Finance)
{Languages courses new Syllabus as per NEP-2020 of English, Marathi, Hindi and Urdy
including for Semester I to IV for implementation from the Session 2024-2025 and
English & Other onwards, ]

Languages)

F | M.Com.! 3T, YT FHE T 1. JUAT FHH @] SO T
(Organization Behaviour) t, TTEMY FHITH, I, § T&& TT. &7,
TN TUEHRAT T 30— YT S| IO I 3.

G | Lifelong feemdiar=ar Lifelong learning T R FaE sToe Financiai

learni - .
l;?;lc:nmga Management 3TvIHEHS TaRm Diploma Courses.

Courses,
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H | M.Com.I S, T FHEH § W, qUAd ereeR (e ) FME g=d (i)
WW@@WW@@?W@ P R (i)
T FRIHRAT BT R0 ¥—]y, U ST UG AT TR,
I | BB.A. i) ST TSI B.Com (Business Administration)3Tq TTHIAT 55 7T
St B.B.A =7 Y&l B.Com (Business Administration) STRITISHATEAT
Yoftrat sfmar gof wer.
3 A |B.A. Revised syllabus and Scheme of Examination B.A. it Marathi (Language &
(Marathi) Literature) Sem.-I to Sem.-VIII as per NEP-2020 will come to effect from the
Session 2024-2025 & onwards phasewise.
B | BA The revised syllabus and Scheme of Examination (B.A. Honors & BA Research
Degree IKS Course for Psychology Major Sem. I), (B.A. Honors & BA
Research Degree in Psychology as Minor Sem. II to VL), (B.A. Honors & BA
Research Degree in Psychology as Major Sem.-I to VIII) and (Open Elective
Courses in Psychology Sem. T to IV) as per NEP-2020 will come to effect from
the Session2024-2025 & onwards phasewise.
C | BA The Minor Changes in syllabus B.A. in Philosophy Sem.-I to Sem.-VTIT as per
(Philosophy) NEP-2020 will come to effect from the Session 2024-2025 & onwards
phasewise.
D | B.A. i} The Minor changes in syllabus B.A. in History Sem.-{II under {(VSC-3
{History) — Cultural Heritage of India, Unit ~ I Indian Cuiture Instead of, (b.
Tribe, Vamna and Jati, Untouchability) to be inserted as (b. Festival-
Marbat, Pola, Holi, regional Folk) as per NEP-2020 will come to effect
from the Session 2024-2025 & onwards phasewise.
. if) The Minor changes in syllabus M.A. in History (Title of the paper)
M.A. History Sem.-II Ancient India —II (From Earliest time to 12® cenfury) as per
NEP-2020 will come to effect from the Session 2024-2025 & onwards
phasewise.
E | B.A. (Music) | The Minor Changes in syllabus B.A. in Music Sem.-I to Serm.-VIII as per NEP-
2020 will come to effect from the Session 2024-2025 & onwards phasewise.
F | B.A. The Minor Changes in syllabus B.A. in English (Language & Literature) Sem.-1
(English) to Sem.-VIII as per NEP-2020 will come to effect from the Session 2024-2025
& onwards phasewise.

6 | Academic A R0%—34 FRAT Worw/GANeT TaleEedde Saadm q
Calendar HAAAw srvargar=r Rendl waw, femetemr wher, el s
ST QAT TG g AT S Yo,

7 Master of Human New syllabus and scheme & Exam for Semester 11 & 1V as per NEP-2020
Capital Management | with effect from the academic session 2024-25 and onwards.
and Employee
Relation
8 B.Tech Mechnical | The minor changes in the syllabus of semester 4™ and 6% of B, Tech Mechnical
Engineering Engineering for implementation from the academic session 2023-24 and
‘ onwards,

SSESA’s Science College, Nagpur

Note:- All the concerned are requested to take a note of this notification respective changes in the Syllabus.
The corrected Syllabus is available on Rashtrasant Tukadoji Maharaj Nagpu niversity Website

(www.nagpuruniversity.ac.in) \

rRaju Hiwase)
i%Registrar i .

e
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Copy forwarded for informatien & necessary action to;
. The all Principal of affiliated and conducted Colleges ™

. Deans of all All Faculties

. Chairman under the All Facuities
The Director Board of Examinations and Evaluation, RashtrasantTukadojiMaharaj
The Deputy Registrar (Pre/ Post Exams.), Nagpur University, Nagpur
The Asstt, Registrar (Gen./Prof./ Confidential/ Exam Enq. ) >

P. A. to Hon’ble Pro-Vice Chancellor,
. P. A. to Hon’ble Pro-Vice Chancellor,

. P. A. to Registrar,

0. Co-ordinator, I.T.Cell, publish above doeument on University Website J

( Dr. RajetidraUtkhede)
Deputy Registrar(Acad)

Bkl

Dr. O. S. Deshmukh
Principal
S.S.E. S. Amravati's
Science College, Nagpur.

Dr. A. A. Halder
IQAC Coordinator
S.SEESA's
Science College, Nagpur

2.6.1 PO, PSO and COs for all Programmes offered by the institution
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Program Outcomes (POs) for B. Sc. Programme

POL1. 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.

POS5. 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.

2.6.1 PO, PSO and COs for all Programmes offered by the institution
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Program Outcomes (POs), Program Specific Outcomes (PSOs) and
Course Outcomes (Cos) for B. Sc. (Physics) Programme

Program Outcomes:

+ PO-1. Demonstrate a solid understanding of key concepts across all branches of physics.

+ PO-2. Employ critical thinking and scientific knowledge to design, conduct, record, and
analyze the results of physics experiments.

= PO-3. Solve the problem and also think methodically, and independently and draw a
logical conclusion

+ PO-4 Create an awareness of the impact of Physics on society, and development outside
the scientific community.

+ PO-5. To acquamt with modern techniques and decent equipment.

Program Specific Outcomes

+ PSO-1. Gamn knowledge of Physics through theory and practicals.

+ PSO-2. Understand good laboratory practices and safety.

+ PSO-3. Develop research-oriented skills.

+ PS0-4 Make aware and handle the sophisticated mstruments/equipment.

B. Sc. Semester-I
Discipline Specific Core Course (DSC-1)-PHYSICS - Paper-1 (BPH1TO1)

(Measurements, Mechanics, and Properties of Matter)

After this course the students will be able to

Sr. No | Course outcome

Develop interest in measurement with conceptual knowledge of physics.
Develop practical skills in accurate measurements with minimal errors.
Understand and practice these skills while performing physics practical.
Understand the use of apparatus and their use without fear.

Correlate their physics theory concepts with practical outcomes.
Understand the concepts of errors and their estimation.

A A Pl o Ead o

Discipline Specific Core Course (D5C-2)-PHYSICS - Paper- Il (BPH1TO02)

(Kinetic theory of gases and Thermodynamics)

Sr. No Course outcome
1 Understand the assumptions of kinetic theory of gases, ideal and real gases.
2. Understand the nature of calorimetry by specific heat of solids and gases.
3. Analyses different transport phenomena in gases

2.6.1 PO, PSO and COs for all Programmes offered by the institution
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4 Describe basic concepts of Thermodynamics.

5. Analyses the laws of thermodynamics in different cases and entropy.

6. Restate definition of the system, surrounding, closed and open system, extensive
and intensive variables and properties.

7. Design various types of basic heat engines.

8. Apply Maxwells thermodynamic relations.

9. Understanding the low-temperature physics

Vocational Skill Course (VSC - 1) - PHYSICS Course Code (BVS1P01)
(Electronic and Electrical Components)

After the completion of this course students will be able to

Sr. Course Qutcome

No.

1. Get acquainted with hands-on practice for electronic components and their uses
in electronic circuits

2. Get acquainted hands-on practice for electrical components and their uses in
electrical circuits

3. Apply the practical knowledge in conducting various practicals during graduation

4, Apply the practical knowledge in repairing household electronic and electrical

B. Sc. Semester-11
Discipline Specific Core Course (DSC-)-PHYSICS - Paper-Ill (BPH2T03)
(Acoustic and Ultrasonics)

After completing this course students will be able to

5r. Course outcome

No.

1. Understand the different aspects and attributes of musical sounds. Also response
of the ear to sound and audible limits of human ear

2. Learn about various musical scales and musical instruments

3. Learn about acoustics of a hall and requirement of a good acoustic of a hall

4. Learn about different microphones their design and action and also about
loudspeaker.

5. Learn about the characteristics and production method as well as detection of
USW.

6. Learn about different applications of USW like SONAR, soldering, cleaning, and
medical applications like sonography etc.

2.6.1 PO, PSO and COs for all Programmes offered by the institution
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Discipline Specific Core Course {DSC-4)-PHYSICS - Paper-IV (BPH2T04)
(Oscillations and Black body radiation)

After completing this course students will be able to

SSESA’s Science College, Nagpur

S5r. No. | Course outcome

1 Understand the simple harmonic motion, and properties of different oscillatory
motion of an object.

2 Understand the damped and forced oscillation

3 Understand mechanical waves in a medium and wave equation of the
transverse waves on string and longitudinal waves in a fluid.

4 Understand black body radiation and development of quantised nature of
blackbody radiation.

5 Understand the temperature of heavenly bodies

Vocational Skill Course (VSC) - PHYSICS Course Code (BV52P03)

(Instrumental Errors in Measurement)

Sr No. | Course outcome
1. Understand the function of different instruments
2 Choose and apply the proper instrument for the measurement.
3 Handle the instrument carefully and apply the practical knowledge in his further
study
4 Find the different man made and instrumental errors in doing different practical.

V. "

Dr. A. A. Halder Dr. O. S. Deshmukh
IQAC Coordinator Principal

~ SSESAs S.S.E.S. Amravati's
Science College, Nagpur Science College, Nagpur.

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

2.6.1 PO, PSO and COs for all Programmes offered by the institution
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Course Outcomes (COs):

Course Ouicomes CORE PAPERS/ MINOR. PAPERS

B.Sc. Semester — I BCH1T01 Inorganic Chemmstry-1 (Atomic structure, bonding and main group
elements) Theory

]

e R

Course Outcomes By the end of the course, the students will be able to:

Solve the conceptual questions using the knowledge gammed by studying the quantum
mechanical model of the atom, quantum numbers, electronic configuration, radial and angular
distribution curves, shapes of s, p, and d orbitals, and periodicity in atomic properties.

Draw the plausible structures and geometries of molecules using VSEPR theory.

Explain geometries and properties of molecules based on VBT.

Understand the concept of lattice energy using Born-Haber Cycle.

Rationalize the metallic properties based on various theories.

Elaborate structures and properties of common compounds formed by main group elements.
Identify acidic and basic radicals in sumnple inorganic salts

Course Ouicomes CORE PAPERS/ MINOR. PAPERS

B.Sc.

Semester — BCHIT02 Organic Chemistry-1 (Fundamentals, stereochemmstry and
hydrocarbons) Theory

On completion of the course, the student will be able to:

1.

[t

NSk

Understand and explain the different nature and behaviour of organic compounds based on
fundamental concepts learnt.

Formulate the mechanism of organic reactions by recalling and correlating the fundamental
properties of the reactants imnvolved.

Learn and identify many organic reaction mechanisms including Free Radical Substitution,
Electrophilic Addition and Electrophilic Aromatic Substitution.

Understand the fundamental concepts of stereochemistry.

Elaborate various properties of aliphatic and aromatic hydrocarbons.

Experimentally identify extra element and functional group in the given organic compound.
Synthesize various organic compounds making use of selective reagents.

Course Oufcomes

B.Sc. Semester I — Vocational Skill Course (VSC) BVS1P01: Soap, deterpent and disinfectant
Technology Practical

By the end of this course, students will be able to:

1.

]

A

Gain an understanding of the history and influences behind modern soap creation processes and
projected trends in the future of soap.

The analytical approach of this course 1s to enhance the reasoning and to understand the
mechanical part of the industry.

Learn the most common formulations of soap products by exploring compositions and physical
chenistry.

Understand the different aspects of industrial processes of Manufacturing disinfectants.
Optimise use of limited resources of harmful chemicals.

Suggest remedial measures for surfactant quality and threshold quantity improvement

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

B.Sc. Semester I - BVE1T01: ENVIRONMENTAL SCIENCE

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

Explicate the importance of Environmental Education.

. Elucidate the fundamentals of atmospheric science mncluding 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 1ts allied branches

Comprehend about Population and Commumty Ecology

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

L e

A

Course Outcomes CORE PAPERS/ MINOR PAPERS

B Sc. Semester I1 - BCH2T03 Organic Chemustry-2 (Functional group chemistry) Theory

On completion of the course, the student will be able to:

[y

Understand preparation, properties and reactions of haloalkanes, haloarenes and oxygen
containing functional groups.

Use the synthetic chemustry learnt in this course to do functional group transformations.

To propose plausible mechanisms for various reactions.

Suggest synthesis routes for desired product from initial reactant.

Identify given organic compound by systematic chemical analysis.

Synthesize derivatives of given organic compound.

Course Outcomes CORE PAPERS/ MINOR PAPERS

=R T CA W S ]

B.Sc. Semester [ - BCH2T04 Physical Chenustry-1 (Thermodynamics, gaseous and liquad states)
Theory

By the end of the course, students will be able to:

1. Solve fundamental mathematical function based problems in chemistry.

Understand the three laws of thermodynamics, concept of State and Path functions, extensive
and intensive properties.

Derive the expressions of AU, AH, AS, AG, AA for ideal gases under different conditions.
Evaluate thermodynamics of various physical and chemical processes.

Analyse and explain properties of ideal gas, real gas and hiquds.

Evaluate thermodynamic constants through calorimetric studies.

Use various properties of liquids for determination of their concentration and composition.

[
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Course Ouicomes

B.Sc. Semester I — Vocational Skill Course (VSC) BVS2P03: Drug synthesis and analysis
Practical

By the end of this course, students will be able to:

1. A foundational understanding of the principles and concepts of medicmal chenustry, meluding
drug design and development.

2. Gaming practical experience i common laboratory techmques used in medicinal chemistry,
such as synthesis and purification.

3. Ability to design and perform experiments to test the effectiveness of potential drug candidates,
mcluding assays.

4. Develop an understanding of the Physico-Chemucal properties of drugs through fundamentals
of volumetric analytical skills.

Course Outcomes CORE PAPERS

B.Sc. Semester —III B.Sc. — II, Semester - III in Inorganic Chemustry (CH — 301: Paper- I) Theory

By the end of this course, students will be able to:

1. Understand and apply the Linear Combination of Atomic Orbitals (LCAO) approximation to
derive molecular orbital (MO) wave equations, distmguishing between bonding and anti-
bonding MOs through energy and electron density distribution.

2. Analyze and construct molecular orbital diagrams for homonuclear diatomic molecules
(elements with Z = 1 to 9) and mnterpret non-bonding molecular orbitals i heteronuclear
molecules like HF.

3. Understand the chemustry of lanthamdes, including their position in the perodic table,
electromic configurations, oxidation states, atonuc and ionic radu, and the implications of
lanthanide contraction. Evaluate their complex-forming tendencies and methods of separation
(1on exchange and solvent extraction).

4. Comprehend the chemistry of actimides, focusing on their periodic table positions, electronic
configurations, oxidation states, and atomic and 1onic radu.

Course Outcomes CORE PAPERS

B.Sc. Semester — III Inorganic Chemistry (CH — 301: Paper- I) Theory

By the end of this course, students will be able to:

1. Identify and understand the reactivity of different functional groups in organic compounds.

2. Apply knowledge of reaction mechanisms to predict the products of organic reactions.

3. Synthesize and analyze organic compounds, understanding their industrial and practical
applications.

4. Develop problem-solving skills and critical thinking 1n organic chemistry.
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Course Outcomes CORE PAPERS

B.Sc. Semester — III CH- 303: Laboratory Course (Inorganic & Organic)

By the end of this course, students will be able to:

1.

[d

Lid

Develop skills in accurately preparing standard solutions by weighing, essential for precise
analytical measurements.

Gain expertise in various titrimetric methods for the determination of specific 1ons and
compounds.

Develop the ability to solve complex analytical problems using volumetric analysis.
Strengthen understanding of chemical reactions and stoichiometry involved in volumetric
analysis.

Students will gain skills in systematically analyzing organic compounds, including
preliminary examination, element detection, functional group identification, melting/boiling
point determination, derivative preparation, and specific tests.

Gain experience 1n synthesizing derivatives of organic compounds and determuning their
melting/boiling points.

Enhance awareness of safety protocols and best practices in the organic chenustry laboratory.

Course Outcomes CORE PAPERS

B.Sc. Semester — IV CH- 401:Paper- I (Inorganic Chemustry) Theory

By the end of this course, students will be able to:

1.

]

Students will be able to differentiate between these types of compounds based on their structural
and functional characteristics.

Students will grasp the foundational theory of coordination chenustry, understand Wermner’s
contributions, and verify these concepts through experimental evidence.

Students will acquire the skill to name coordmation compounds correctly according to TUPAC
standards.

Students will understand the application of valence bond theory in explamning the bonding and
structure of transition metal complexes.

Course Outcomes CORE PAPERS

B_Sc. Semester — IV CH- 402: Paper- I ( Physical Chemistry)

By the end of this course, students will be able to:

—
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Define entropy as a state function and calculate entropy changes for wvarious processes,
including phase changes in 1deal gases.

Understand and differentiate between Helmholtz free energy (A) and Gibb’s free energy (G).
Apply the Gibb’s-Helmholtz equation to determine the temperature dependence of free energy.
Calculate thermodynamic quantities (AG, AH, AS) and equilibrium constants for cell reactions.
Utilize dipole moments to infer % ionic character, molecular shape, and analyze geometrical
1somers and substituted benzene molecules.

Acquire in-depth understanding and practical skills m thermodynamics, electrochemistry,
nuclear chemistry, dipole moments, and spectroscopy.
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Course Outcomes CORE PAPERS

B_Sc. Semester — IV CH-403: Laboratory Course ( Inorganic & Physical)

By the end of this course, students will be able to:

1. Students will develop skills in gravimetric techniques, learning fo accurately precipitate and

weigh barium as barium sulfate to determine the concentration of Ba>* ions in a sample.

Students will gam expertise in complexometric analysis, learning to form and 1solate mickel

dimethylglyoxime (N1-DMG) complexes for precise nickel 1on estimation.

3. Develop the ability to conductometrically deternune the strength of acids in a nuxture by
titration with a standard alkali, and understand the principles of conductometric fitrations.

4. Develop skills in potentiometric titration to measure the redox potential of the Fe*/Fe** system
using potassium dichromate and understand the application of redox reactions in potentiometry.

5. Gam experience i determining the molecular state of benzoic acid vusing the distribution
method, enhancing knowledge of molecular mteractions and distribution equilibria.

]

Course Outcomes CORE PAPERS

B.Sc. Semester — V CH-501: Paper- I (Organic Chemustry)

By the end of this course, students will be able to:

1. Demonstrate a comprehensive understanding of the preparation, properties, and chenmucal

reactions of nitroalkanes and nitrobenzene, including nucleophilic substitution mechamisms and

their reduction in different media.

Develop skills for separating nuxtures of primary, secondary, and tertiary amines and

understandmg the factors affecting their basicity.

3. Gam the ability to synthesize aryl diazonium salts and understand their synthetic
transformations.

4. Develop skills in measuring IR spectra, interpreting the fingerprint region, and identifying
characteristic absorptions of various functional groups.

5. Learn about the effect of conjugation, chromophores, auxochromes, and interpret UV spectra
of conjugated dienes and enones.

]

Course Outcomes CORE PAPERS
B.Sc. Semester — V CH-502: Paper II (Physical Chenustry)

By the end of this course, students will be able to:

1. Develop a comprehensive understanding of the himitations of classical mechamics through
classical phenomena such as black body radiation, photoelectric effect, and heat capacity of
solids.

Describe the quantum mechanical treatment of the hydrogen atom, including the separation of
the Schrodinger equation into radial and angular components and interpret hydrogen-like wave
functions and quantum numbers.

3. Analyze the impact of colligative properties on solutions, including the use of Van’t Hoff factor

and the effects of dissociation and association of solutes.

]
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4. Describe Raman spectroscopy, including the Raman effect, polarizability concept, and the
applications of rotational spectra for analyzing diatomic molecules.

Course Outcomes CORE PAPEES

B Sc. Semester — V CH-502: Paper II (Physical Chemistry)

By the end of this course, students will be able to:

1. Students will be able to accurately measure the concentration of glucose m a sample using

colorimetric or titrimetric methods.

Students will gain proficiency in quantitative analysis techniques for amudes, including

preparation of standard solutions and performing titrations.

3. Students will be able to measure the carboxylic group content in a sample using appropriate
chenucal assays and titration techniques.

4. Students will be proficient in using an Abbe’s refractometer to verify the law of refraction and
understand the interaction of light with mixtures.

5. Students will be able to apply the Beer-Lambert law to determine the concentration of KMnO4
solutions and understand the relationship between absorbance and concentration

6. Students will gam hands-on experience i determining molecular mass through the Rast
method, involving cryoscopic techniques.

]

Course Outcomes CORE PAPERS

B _Sc. Semester — VI CH-601: Paper I (Inorganic Chenustry)

By the end of this course, students will be able to:

1. Develop a deep understanding of the linutations of valency bond theory and the fundamentals

of crystal field theory, mncluding the splitting of d-orbitals in different geometries (octahedral,

tetrahedral, square planar).

Apply crystal field theory to calculate the magnitude of 10Dq and the crystal field

stabilization energy (CFSE) for various complex geometries.

3. Determine magnetic susceptibility using Gouy’s method and apply the spin-only formula to
calculate magnetic moments.

4. Assess the magnetic properties of octahedral and tetrahedral complexes based on crystal field
theory.

5. Gam knowledge about silicones, including their nomenclature, preparation, properties, and
applications.

6. Study phosphonitrilic halide polymers, focusing on their preparation, properties, uses, and
structural aspects (e.g., (NPCly)s and (NPCl)4).

]

Course Outcomes CORE PAPERS

B_Sc. Semester — VI CH-602: Paper IT (Organic Chemistry)

By the end of this course, students will be able to:

1. Solve problems related to the structure elucidation of organic molecules using NMR.
spectroscopy.

2. Study the structure and reactions of various sugars and polysaccharides, including maltose,
sucrose, and cellulose.
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3. Understand protein structures (primary and secondary) and the double helical structure of

DNA.

4. Study the preparation, properties, and uses of synthetic drugs, including aspirin, paracetamol,
and chloroquine.

5. Understand polymerization techniques, mncluding addition (chain-growth) and condensation
(step-growth) polymerizations, and study the properties of various synthetic polymers.

Course Outcomes CORE PAPERS

B.Sc. Semester — VI CH-602: Paper II (Organic Chemuistry)

By the end of this course, students will be able to:

1. Students will be able to prepare and analyze coordination complexes and understand their
bonding, magnetic properties, and colors based on Valence Bond Theory (VBT).

Students will gain hands-on experience in colorimetric and spectrophotometric techniques to
estimate and analyze metal 10ns and complex formation.

3. Students will develop practical skills in the separation, identification, and derivatization of

organic mixtures.

[
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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-1 (Computer Science - Major) SC-DSC (Paper |) BCS1TO01
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-1 (Computer Science - Major) SC- DSC (Paper I11) 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-1 (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.
Working with the user interface.
Prepare documents, letters and do necessary formatting of the document.
Worksheet creation, inserting and editing data in cells.
Opening/saving a presentation and printing of slides and handouts.

gk own

B.Sc. SEMESTER - | BVE1TO01: 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
Comprehend about Population and Community Ecology
7. Study the changes in Population by understanding the concept of Population ecology.

Sk

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




Criteria-11 Teaching-Learning and Evaluation SSESA’s Science College, Nagpur

Indian Knowledge System (IKS) SEM1: VEDIC MATHEMATICS (BIK1TO01)

Course Outcomes (COs):

This course will enable the students to
1. Improve speed and accuracy in numerical calculations
2. Acquire 1Q skills and high-end technical knowledge
3. Gain test taking skills & creativity of calculations

B.Sc. Sem -1l (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.
Infer knowledge on various types of overloading.
Choose suitable inheritance while proposing solution for the given problem.
Handle pointers and effective memory management.
Illustrate application of pointers in virtual functions.

ok w0

B.Sc. Sem -1l (Computer Science - Major) SC- DSC (Paper 1) 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-11 (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. Itis 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.

Dr. O. S. Deshmukh
Principal
S.S.E.S. Amravati's
Sciencoe College, Nagpur.,

Dr. A. A. Halder
IQAC Coordinator
S.S.EES.A's
Science College, Nagpur
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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-1 (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-1 (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-1 (Electronics)
B.Sc. SEMESTER - 1 BVEL1TO01: 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
Comprehend about Population and Community Ecology
7. Study the changes in Population by understanding the concept of Population ecology.

o
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B.Sc. Sem-1 (Electronics)
Indian Knowledge System (IKS)
SEM-1: VEDIC MATHEMATICS (BIK1TO01)

Course Outcomes (COs):

This course will enable the students to
1. Improve speed and accuracy in numerical calculations.
2. Acquire I1Q skills and high-end technical knowledge.
3. Gain test taking skills & creativity of calculations.

B.Sc. Sem-11 (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-11 (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. Toimplement conditional branching, iteration, and recursion, to decompose a problem into
functions and synthesize a complete program using divide and conquer approach.
3. Touse arrays to solve various matrix operation, searching, sorting and Pointers, Structures
for the formulation of algorithm and Programs.

B.Sc. Sem-11 (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.
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B.Sc. Sem-11 (Electronics)
Indian Knowledge System (IKS)
SEM2: INDIAN ASTRONOMY (BIK2TO0 2)

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

Dr. A. A. Halder Dr. O. S. Deshmukh
IQAC Coordinator Principal
" SSESA's S.S.E S Amravatl's
Science College, Nagpur Science Collego, Nagpur.
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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-1 (Geology - Major)
Semester | 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.
Outline application of different terminologies of geological science.
Categorize applications and economic importance of geological science.
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.
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B.Sc. Sem-1 (Geology - Major)
Semester | Paper Il (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.
Outline application of different micro analytical tools used in mineral analysis.
Categorize industrial applications and economic importance of various minerals.
Justify selection of microanalytical technique selected for the mineral analysis.
Prepare a report on a mineral sample by performing the necessary tests and suggest its
applications in various fields.
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B.Sc. Sem-1 (Geology)
Semester | BVE1TO01: 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
Comprehend about Population and Community Ecology
7. Study the changes in Population by understanding the concept of Population ecology

o

Dr. A. A. Halder Dr. O. S. Deshmukh
IQAC Coordinator Principal
: SSESAs S.S.E.S. Amravati's
Science College, Nagpur Science College, Nagpur.
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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: Reuvisiting 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-1 (Mathematics - Major)
Semester | 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-1 (Mathematics - Major)
Semester | Paper |: (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.
CO2: Students will understand properties of divisibility through problem solving.
COa3: Students will be able to perform different operations on the given congruence.
CO4: Solution of linear congruence will be studied by students.
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.

ok~ wnN

B.Sc. Sem-1 (Mathematics - Major)
Paper Il: (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-11 (Mathematics - Major)
Paper Il: (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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CO4: Students will be able to apply L’ Hospital’s Rule to solve the problems
CO5: Solving problems when functions involved are homogeneous

CO6: Students will able to solve Jacobians and learn properties due to Jacobian.
COT7: Analyzing Maxima and Minima of functions of two variables

N o ok

B.Sc. Sem-1 (Mathematics)
Semester | (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-11 (Mathematics)
Paper | (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-I11 (Mathematics)
Paper | (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.
CO3: Students will able to solve problems by changing the order of integration
4. CO4: Students will learn application of triple integration

w
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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-11 (Mathematics)
Paper Il (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-I11 (Mathematics)
Paper Il (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.
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B.Sc. Sem-11 (Mathematics)
VSC -02 : Maxima Software System)

Course Outcomes (COs):
Students will be able

1.
2.

to develop skills to deliver practical knowledge in its application

to explore topics in Calculus, ordinary differential equations, systems of linear equations,
polynomials, sets, lists, vectors, matrices

to provide algorithms and tools for many domains of mathematics

to use as wonderful scientific and graphical calculator

Dr. A. A. Halder w’\i Dr. O. S. Deshmukh
IQAC Coordinator Principal
4 SSESA's S.S.E S Amravati's
Science College, Nagpur = Science College, Nagpur,
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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-1 (Biotechnology - Major) Semester |

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.
Conceptualize handling of microbes for biotechnology applications.
Establish correlation of macromolecular organization and function at cellular level.
Design basic strategy for associating changes in DNA with cellular functioning.
Establish enzymatic correlation for execution of DNA manipulations
Select technical methods for analysis of manipulated Biomolecules

No o ko

B.Sc. Sem-l (Vocational Skill Courses Semester — | 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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Get an insight about the principles of bacterial/yeast cell transformation techniques.
Learn handling and development of genetically engineered organisms in the laboratory.
Design strategies to screen genetically modified organisms.

Work around the working principles behind various screening strategies

Mo

B.Sc. Sem-1 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
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 & 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

wmn
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B.Sc. Sem-1I VVocational Skill Courses
SEMESTER - 11 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

Dr. A. A. Halder Dr. O. S. Deshmukh
IQAC Coordinator Principal
_ SSESA's S.S.E S Amravati's
Science College, Nagpur Science Collego, Nagpur,

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




Criteria-11 Teaching-Learning and Evaluation

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

for B. Sc. (Microbiology) Programme

Programme Specific Outcomes (PSOs):

1.
2.
3.
4.

B.Sc.

To enrich Knowledge and train them in field of Microbiology

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

To inculcate sense of scientific responsibilities and social and environment awareness
To get successful career in the Microbiology field

Sem-1 (DSC-1)-MICROBIOLOGY - Paper-I|

(BMI1T01) (FUNDAMENTALS OF MICROBIOLOGY)

Course Outcomes (COs):

1.

© g hrw

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

Students will have knowledge about the established and emerging fields of science with
respect to Microbiology.

Students will have knowledge about basic structure & nutritional requirement of bacteria
Develop practical skills to handle microorganism aseptically

Understand the use of apparatus and their use without fear.

Correlate their Microbiology theory concepts with practical outcomes.

B.Sc. Sem-1 (DSC-2)-MICROBIOLOGY - Paper- Il
(BMI1T02) (BASIC TECHNIQUES IN MICROBIOLOGY)

Course Outcomes (COs):

1.

w

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

Students will be aware of applications of basic techniques.

Students will learn sterilization and disinfection principles and procedures

4. Students will learn cultivation & aseptically handling of microorganism.
B.Sc. Sem-1 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-11 (DSC-)-MICROBIOLOGY - Paper-111 (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-11 (DSC-4)-MICROBIOLOGY - Paper-1V (BMI1T04)
(CHEMISTRY OF BIOMOLECULEYS)

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-11 VSC (DSC-4)-MICROBIOLOGY - Paper-1V (BMI1T04)
(CHEMISTRY OF BIOMOLECULEYS)

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.

Dr. O. S. Deshnukh
Principal
S.S.E.S. Amravati's
Science College, Nagpur.,

Dr. A. A. Halder
IQAC Coordinator
S.S.ESA's
Science College, Nagpur
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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-1 Paper | CODE - BST1T01
DSC | - 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-1 Paper Il 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-11 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

Dr. A. A. Halder Dr. O. S. Deshmukh
IQAC Coordinator Principal

~ SSESAs S.S.E S. Amravatl's
Science College, Nagpur Science College, Nagpur,
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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-1 DSC: BZO1TO01 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
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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-1 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-1 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-11 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-11 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-11 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.
Design the layout of the various types of ponds for the rearing of various stages of IMC.
Get acquainted with hands on training of various breeding techniques.
Get acquainted with hands on training of rearing of fry to fingerlings.
Able to understand the different types of crafts and gears used in fish harvesting
(Catching).
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.

M | , Bopehudl/_

Dr. A. A. Halder Dr. O. S. Deshmukh
IQAC Coordinator Principal
: SSESA's S.S.E. S. Amravati's
Science College, Nagpur Science College, Nagpur.

ok~ wn

o

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




Criteria-11 Teaching-Learning and Evaluation SSESA’s Science College, Nagpur

RASHTRASANT TUKDOJI MAHARAJ
NAGPUR UNIVERSITY, NAGPUR

As per National Education Policy 2020

BCA Four Years (Honors/Research)

Curriculum Framework for Eight Semester Degree Course with
Major/Minor Subject

NEP (Effective from session 2024-25)
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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 OQutcomes:

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-1 (Computer Application-Major)
SC- DSC (Paper 11) BCA1T02 COMPUTER FUNDAMENTALS
Credits : 2 Duration : 30 Hours

Course Qutcomes:

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-1I (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.
Working with the user interface.
prepare documents, letters and do necessary formatting of the document.
Worksheet creation, inserting and editing data in cells.
Opening/saving a presentation and printing of slides and handouts.

2.
3.
4.
5.
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BCA SEMESTER - |
BVE1TO01l: 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 - |
Indian Knowledge System (1KYS)
SEM-1: VEDIC MATHEMATICS (BIK1TO01)

Course Outcomes (COs):

This course will enable the students to
1. Improve speed and accuracy in numerical calculations.
2. Acquire 1Q skills and high-end technical knowledge.
3. Gain test taking skills & creativity of calculations.

BCA Sem-I1 (Computer Application-Major)

SC- DSC (Paper 1) BCA2TO03

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.
Choose suitable inheritance while proposing solution for the given problem.
Handle pointers and effective memory management.
Ilustrate application of pointers in virtual functions.

W

5.

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




Criteria-11 Teaching-Learning and Evaluation SSESA’s Science College, Nagpur

BCA Sem-I1 (Computer Application-Major)
SC- DSC (Paper 11) 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-11 (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-11 (Computer Application)
Indian Knowledge System (IKS) SEM2: INDIAN ASTRONOMY (BIK2T02)

Course Outcomes (COs):

This course will enable the students to understand that
1. Itis 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.

Gopeshmd?

Dr. O. S. Deshmukh

Dr. A. A. Halder
IQAC Coordinator Principal
SSESA's S.S.E. S. Amravati's

Science College, Nagpur Science College, Nagpur.
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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.

s+ PO3: Develop interdisciplinary approach amongst students

¢ POA4: Demonstrate, solve and an understanding of major concepts in all disciplines of
science.

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

s POG6: Develop skills in handling scientific instruments, planning and performing in
laboratory experiments..

s POT7: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the scientific practice.

s 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.

< POL11: 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.

M | , Bl
()

Dr. A. A. Halder Dr. O. S. Deshmukh
IQAC Coordinator Principal

S.S.E. S. Amravati's
Science College, Nagpur.

S.S.EES.A's
Science College, Nagpur
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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 After successful completion of three years degree program in the subject
Botany 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.

POG6: 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 ~ PSO1: Students acquire fundamental Botanical knowledge through

Outcomes 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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Paper-1: Viruses,
Prokaryotes, Algae
& Biofertilizers

Paper-I11: Fungi,
Lichen, Plant
Pathology,
Bryophyta &
Mushroom
Cultivation

Lab Work:

Paper-I:
Palaeobotany,
Pteridophyta,

Gymnosperms &
Soil Analysis

Paper-I1:
Morphology of
Angiosperms &
Floriculture

Course Outcomes B.Sc. Botany
Course Outcome for Semester-I1

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: Learnskill of preparation and use of biofertilizers for sustainable
development.

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: Know 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.

COG6: Learn skill of cultivation and importance of mushrooms for
human consumption.

% 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-11

e

%

e

%

K/
L X4

e

AS

e

AS

X/
X4

L)

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.

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-111

Paper-1: Angiosperm CO1: To Study vegetative and floral characters of angiosperms.

Systematics, CO2: To know the preparation of floral formulae and floral diagrams of
Embrology & Indoor .
: angiosperms.

Gardening
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-I1: CO1: To gain knowledge of different plant tissue and tissue systems.
Angiosperm ) . .
Anatomy & CO2: To understand structure and type of cells and tissues in plants, type of

. vascular bundles and stellar systems.
Horticulture

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-1V

Paper-I: Cell CO1: Gain knowledge about cell and its function.
Biology, Plant
Breeding, Evolution
& Seed Technology  CO3: To understand ultrastructure of cell wall, plasma membrane and cell

organelles

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

CO4: To understand the morphology and structure of chromosomes.
CO5: To understand the different techniques used in plant breeding.
COG6: To know the process of evolution of plants in universe

COG6: To learn the skill used in seed technology

Paper-11: Genetics, CO1: To study structure, biochemical nature and role of nucleic acids.
Molecular Biol . .

olecular Biology & CO2: To understand the type and applications of mutations.
Plant Nursery

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-1: Plant CO1: To know the scope and importance of plant physiology.
Physiology, Mineral
Nutrition &

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

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

CO4: Understand the process of respiration, nitrogen metabolism and
plant movement

CO5: To learn the technique of development of hydroponics.

Paper-I1: Plant COL1: To study concept of ecology and ecosystems.

Ecology &.O rganic CO2: To understand climatic and edaphic factors.
Farming
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: COL1: To study carbohydrates, lipids, amino acids and enzymology.
Biochemistry, CO2: To know the plant tissue culture techniques and applications
Biotechnology & ' P g PP '

Herbal Technology ~ 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-I1: CO1: To know the phytogeography of India and world
F_’hyto_geography, CO2: To know the natural resources and various types of pollutions and its
Utilization Of Plants, impact on living organism
Techniques & P gorg '

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

CO4: To know the economic importance of plants and ethnobotany.
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SSESA’s Science College, Nagpur

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

Dr. A. A. Halder
IQAC Coordinator
SSESA's
Science College, Nagpur
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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 After successful completion of three years degree program in the
Biotechnology 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 PSO1: Empower the students to acquire technological knowhow
Outcomes 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

COS5: 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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COT7: Motility testing by hanging drop method

CO8: The definition, classification, biological function, chemical
and physical properties, structural characteristic of proteins
and nucleic acids

COQ9: 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

Dr. O. S. Deshmukh
Principal
S.S.E.S. Amravati's
Science College, Nagpur.

Dr. A. A. Halder
IQAC Coordinator
SS.ESA's
Science College, Nagpur
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Shri Shivaji Education Society Amravati’s

Science College, Congress Nagar, Nagpur

DEPARTMENT OF CHEMISTRY

Program Outcomes: B.Sc. Chemistry

Departmentof  After successful completion of three years degree program in the subject
Chemistry 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.

POG6: Bioinorganic chemistry provides knowledge about significant role of
metal ions in biological system which is required for the maintenance
of life.

PQO7: 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 PSO1: The B.Sc. program enabled the students to enhance their critical
Outcomes 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.

PSOG6: 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 CO1: Basic knowledge of atomic structure, inorganic fundamental of a
Chemistry periodic property.

CO2: Conceptualization of Valence bond theory (VBT) and Molecular
Orbital theory (MOT), and VSPER theory.

COa: 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-I1: Physical CO1: Basic knowledge of thermodynamics and calculations of problems

Chemistry 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-11
Paper-1: Organic CO1: Understand the concept structure, bonding in organic compounds and
Chemistry 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.
COS5: Fuels and its calorific values properties and uses application of
lubricants in industries
Paper-11: Physical CO1: Second law of thermodynamics and free energy work functions.
Chemistry CO2: Understanding of Phase rule and liquid-liquid mixture.
COa3: 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-111
Paper-I: Inorganic CO1: Diagrammatic representation of molecules according to MOT, and
Chemistry 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-11: Organic CO1: Understand nomenclature, synthesis, chemical properties of alkanes
Chemistry 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-1V
Paper-1: Inorganic CO1: A detail study of coordination compounds and its applications.
Chemistry 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-I1: Physical COL1: Insight into laws of crystallography and Bravais lattices
Chemistry CO2: Debye-Huckel theory and  concepts related to electrochemistry
COa3: Introduction to Rotational and Vibration Spectroscopy.
CO4: Basics of Quantum Chemistry, Operators and Schrodinger wave
function
Course Outcome for Semester-V
Paper-1: Organic COL: The students will understand some fundamental aspects of organic
Chemistry 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 wunderstand the functions and applications of bioorganic

compounds.
Paper-I1: Physical CO1: To study the basic postulates of quantum mechanics.
Chemistry 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-1: Inorganic CO1: To know the structure and bonding of important coordination
Chemistry 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-11: Organic COL: To impart the students a thorough knowledge about the mechanisms
Chemistry 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.

V. okl

Dr. A. A. Halder Dr. O. S. Deshmukh
IQAC Coordinator Principal
i S.SESA's S.S.E.S. Amravati's
Science College, Nagpur Science College, Nagpur.
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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 After successful completion of three year degree program in Computer
Computer Science  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 ~ PSO1: Demonstrate understanding of the principles and working of the
Outcomes 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.

PSOG6: Practice for continued professional development.

Course Outcomes B.Sc. Computer Science
Course Outcome for Semester-I

Paper-I: CO1: To illustrate the flowchart and design an algorithm for a given
(Programming in C) 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

COa3: 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-I1: CO1: Bridge the fundamental concepts of computers with the present
(Fundamentals of level of knowledge of the students.
IT) 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-11

Paper-I: CO1: To understand the object-oriented methodology which involves
(Object Oriented elements and features of object-oriented programming.

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

‘C++?) class which includes definition of class members and also, they

learned how to write the programs using class.

COa3: 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.

COG6: Students learnt how to use exceptional handling in C++ programs

Paper-11: (System  CO1: Identify various types of information systems concepts and
Analysis and Design) 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-111
CO1: To be able to implement the abstract data type list as a linked list
Paper-I: using the node and reference pattern.

(Data Structures)  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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Paper-11: (Operating
Systems)

Paper-I:
(Java Programming)

Paper-I1:
(Linux Operating
System)

Paper-I: (Visual
Basic
Programming)

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.

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-1V

CO1: Explain the Use of java programming language Concept and

programming technologies in software development.

CO2: Demonstrate the Concepts of Thread and Applets

COa3: 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.

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

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).

COG6: Describe the concepts of database handling using DAO, ADO
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and RDO control with data report concepts.
Paper-11: (Database COL1: To learnt the fundamental elements of traditional file processing
Management system, objective of database system.
System) CO2: Students learnt the basic concept of different data models which
includes Hierarchical, Network, and E-R and Relational model.

COa3: 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-1: (Compiler COL1: Students learnt the major concept areas of language translation
Construction) 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-11: CO1: Able to Understand the basics of SQL with control structure and
(SQL and PL/SQL) 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,

V. kel

Dr. A. A. Halder Dr. O. S. Deshmukh
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DEPARTMENT OF ELECTRONICS

Program Outcomes: B.Sc. Electronics

Department of After successful completion of three years degree program in the
Electronics 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 PSO1: After completing the program, interested students can
Outcomes 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-1: Basic Circuit CO1: To enrich the students with the basic requirement of

Components & Network electronic circuits.
Analysis 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-11: Fundamentals CO1: To enrich the students with the basic requirement of digital
Of Digital Electronics 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-11
Paper-1: Semiconductor CO1: To explain about semiconductors used for the fabrication of
Devices 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-11: CO1: To enrich the students with the digital ICS used in
Advanced Digital electronics circuits.
Electronics 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-111
Paper-1: 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-I11: Linear COl: To study DC & AC characteristics of operational
Integrated Circuits amplifier.

C02: 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-1V
Paper-1: Basic CO1: To understand functioning of basic processes in
Communication communication systems.
Electronics 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: Tounderstand the process of analogue signal
communication system.

Paper-Il: Analogue and CO1: To study DAC and ADC used for data conversions in
Digital Circuits electronics system.

CO2: To elucidate and design regulated DC power supply for
operating electronic devices.

CO3: Tostudy 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-1: Modern CO1: To understand the concept optical communication and its
Communication Systems 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 CO1: To understand importance of Microprocessors as a
to Microprocessor programmable digital system element in computer system.

CO2: To wunderstand 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-1: Programming COL1: After completion of course, Students are able to Develop their
in “C” 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-I1I: COl: To understand architecture and features of 8051
Microcontroller 8051 Microcontroller.
and its Applications 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 10 devices.
CO5: To understand importance of Microcontrollers in
atomization and control system

Dr. O. S. Deshmukh
Principal
S.S.E.S. Amravati's
Science College, Nagpur.
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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.:

PSO2:

PSO3:

PSOA4:

PSO5:

PSOG:

PSO7:

PSO8:

This program will provide learning via problem solving and
hands on training methodologies.

This program will help provide pupils with a fundamental
grasp of geology and its applications.

This study provides basic knowledge, training, skills and
eligibility degree for various higher academic courses.

To develop intellectual ability and geological skills through
an appropriate blending of theoretical subject education,
practical exercises and field training.

Students can continue further education and will become
successful geologist or obtain positions in the industry,
government, public or consulting sectors.

This study will encourage students to pursue further
education and, eventually research in many sub-disciplines
of the topic in India and abroad.

This program will develop appropriate skills in the students
to make them competent to take up self-employment in
innovative geology related fields

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 CO1:
Geology

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-I1 CO1: Students will be able to understand how atoms interact to
form minerals and how the structure and chemical

Minerolo i ;
gy 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-I1

Paper-I CO1.: Students will be able to know geological works of wind, river,
underground water, glaciers, oceans and their landforms of

Physical Geology and erosion and deposition processes.

General Geology
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-I1 CO1.: Students will be able to know general characteristics of light
- polarization, refraction, and describe the parts of polarized

Optical Mineralogy and microscope.

Crystallography
CO2: Students will be able to know the refractive index by Becke
line method and Abbe refractometer.

COa3: 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-Il1

Paper-I COL.: Students will be able to identify rock type and the steps of the

rock cycle related to their formation.
Igneous Petrology

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-11

Sedimentary and

CO1: Students will be able to understand the processes of
sedimentation; origin of sediments

Metamorphic Petrology CO2: Students will be able to identify sedimentary rocks and

Paper-I

Paleontology

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-1V

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-I1 CO1: Students will be able to understand the concept of rock

deformation in time and space
Structural Geology P

CO2: Students will be able to demonstrate a basic understanding of
stress, strain and rheology of Earth's lithosphere.

COa3: 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 COL.: 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.

Economic Geology

CO2: Students will be able to demonstrate knowledge of variety of
ore forming processes.

COa3: 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-11 CO1: Students will be able to understand time concept in
stratigraphic and major stratigraphic boundaries and their

Indian Stratigraphy 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

COT7: 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

CO010: Students will be able to know about Siwalik System and its
vertebrate life

Course Outcomes for Semester-VI

Paper-I COL1: Students will be able to give basic idea, scope and aim of

remote sensing.
Elements of Remote g

Sensing and CO2: Students will be able to distinguish remote sensing from
Environmental Geology aerial heights and space heights

COa3: 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.

COT7: 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

COQ9: Students will be able to evaluate the concerned impact of
human development on environment systems.

CO010: Students will be able to understand natural hazards and their
impact on environmental system.

Paper-11 CO1: Students will be able to demonstrate understanding of the
hydrologic cycle as it pertains to ground water systems
Elementary y gieey P g y
Hydrogeology and CO2: Students will be able to explain geological factors governing
Geomorphology 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.

COT7: 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.

Dr. O. S. Deshmukh
Principal
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DEPARTMENT OF MATHEMATICS

Program Outcomes: B.Sc. Mathematics

Department of
Mathematics
Program Outcomes

Program Specific
Outcomes

Semester- 1 & 11
Paper-1: Algebra &
trigonometry,
Differential and
difference equations

After successful completion of three years degree program in the

subject Mathematics, the students are able to:

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.

POG6: Learn about the environment and sustainability process.

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

POS8: Learn knowledge application.

PO9: Learn analytical, scientific reasoning and problem

solving.

PO10: Gain Information / Digital Literacy.

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-1 & 11

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- | & 11 CO1: Understand basic properties of limit, continuity and
Paper-11: Calculus, derivability of functions, expansion of functions in terms of
Vector calculus & infinite series by using different methods.

improper integrals 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-111 & 1V
Semester- 111 & IV CO1: Understand concept of limit and continuity of functions of

Paper-I: Advanced two variables, application of Mean value theorems
calculus, Partial CO2: Study of convergence, divergence of sequences and series
Differential equations & using various tests.

calculus of variations ~ 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- 111 & IV COL1: Understand basic properties of Laplace transforms, inverse
Paper-I1: Differential Laplace transforms and solution of ordinary differential
equations & group equation using Laplace transform.
homomorphism, CO2: Study of group homomorphism, isomorphism in details.
Mechanics 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 COl: Study Fourier series and it’s convergence, existence of
Paper-1: Analysis, Riemann-Satieties integral, construction of analytic
Abstract algebra 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 CO1: Understand concepts of countable, uncountable sets,
Paper-11: Metric space, completeness, compactness, connectedness of metric space.
complex integration & 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 to evaluate integral.
of relativity COa3: 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.

Dr. O. S. Deshmukh
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DEPARTMENT OF MICROBIOLOGY

Program Outcomes: B.Sc. Microbiology

Department of
Microbiology
Program Outcomes

Program Specific
Outcomes

After successful completion of three years degree program in the
subject Microbiology, the students are able to:
PO1: Demonstrate laboratory skills applicable to Microbiological

PO2:

and Clinical methods including laboratory safety.
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

PSO1:

PSO2:

PSO3:

through use of multidimensional learning resources to keep
themselves at par with the pace of scientific and research
development worldwide.
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
Students will be able to recognize structural & functional
relationship of all living beings at molecular & cellular
level.

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-1: Fundamentals CO1: Get knowledge about basic branches of microbiology, they
of Microbiology will understand the contribution of eminent scientists in the
(New Syllabus) 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-11: Basic CO1: Understand the basic principles and applications of various

Techniques in types of microscopic techniques.

Microbiology CO2: The students learn different techniques of Cultivation and

(New Syllabus) 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-1: Microbial CO1: Know about the Prokaryotic microbial diversity with
Diversity 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
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microbial interactions.

Paper-11: Food CO1: Get acquainted with various food and milk products, their
Microbiology & production techniques, various diseases caused, prevention
Milk Microbiology of spoilage and its preservation.

CO2: Gain knowledge about food safety and food standards
Course Outcomes for Semester-111

Paper-1: Chemistry of CO1: Acquire knowledge about classification of organic

Organic Constituents compounds like Carbohydrates and lipids and get
and Enzymology acquainted with their structures and various bonds involved
(Old Syllabus) 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-11: Industrial CO1l: Know the scope of industrial microbiology and
Microbiology 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-1V

Paper-I: CO1: Understand the general strategy of metabolism and
Metabolism 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