DEPARTMENT OF ZOOLOGY
PATNA UNIVERSITY

PATHNA- EDOODS {IMDILA)
Fef Nn...l quESW/ Lg Date .lﬂl:z,“ 5

To

L

The NAAC Coordinator
Patna University, Patna

Sub: Students feedback of M.Sc, Environmental Science & Management Course P.U.

Sir
14 students' feedback forms of IV Sem. [Session 2017-19) and 19 students' feedback

farms of Sem 2™ [Session 2018-20] of M. S¢. Environmental Science & Management
Course, P.U. are being sent far needful.

Thanking You
Sincerely Yours

' ﬁ,{ﬂ'\’
[DK. Paul] Enclosure: As above

Course Coordinator
Env. S5c. & Mgt.

Dept of Zoringy, P-U.

Bns. S

G e



LA R A o

M.Sc. Environmental Science & Management Course
Department of Zoology, Patna University, Patna

PROGRAMME OUTCOME
To impart environmental education in depth by giving professional training to the
students.

To focus and promote more of research activities from post graduate level especially
on the topics related with day to day life problems and finding their solutions.

To promate training in practical and conceptual skiils.
To provide constructive feedback on their progress.
To promote the attitude of sensitization towards the social values.

To motivate students to become a good citizens whose approach wauld always be
for sustalnable development of the nation and serve humanity.

PROGRAMME SPECIFIC OUTCOME

To provide quality higher education and provide employability based professional
training in the field of Environmental Science, & ts Management.

To train students by modular courses of lectures to find solutions of current
environmental problems for sustenance of life.

To provide knowledge & skilt required ta find evaluative measures for prevention of
future environmental problems,

To Improve the communication skill of students by motivating them to particlpate in
serninars/symposia etc and varlous co-Curricular activities.

To ralse consciousness for protection, promotion and awareness of environmental
problems and thalr solutions.

To make students become role madel & generate environmental awareness for the
hetterment of society.



M.5c. Environmental Science & Management Course
Department of Zoology, Patna University, Patna

COURSE QUTCOME

| | Courses Nature of Course/ Course Oulcame
" Paper Codle Paper — . °
Basics of : .
. This paper provides basic knowledge and aspeets of
' MESCC-1 E:{wronmenla] Environment.
Sciences
| : ta] This poper enables the Jearners (o _gain knowledpe
| MESCC-2 Enwn:fnmcn about disaster managemeni and climale system of
o eI India as well ms earth system.
| 2 I| Statistical Methods & | This paper acquainis students wirth (ools and
% | MESCC-3 | Computer lechniques of biostatistics and applications of
= ‘ Applications computer in environmental management.
7 MESCC.4 | Prcnical (Based on This paper linked experimentation and data analysis
MESCC 1,2& 3) of water quality and mereorological pAramel ey,
Environmenta) i .
] MESAECC- | Sustainabiliry & This _Pnpehlr endcad :ii'nrs to dllruu:t ::le S‘ll:uienl: abuul lhr.lz_
i Swachchha Bharat sustainable  developmenl a imporiance o
. L cleanliness.
Abhiyan Activities
MESCC-5 Resources.
DSE-1 for| _~ This paper sensitizes studenls  aboul the
Biodiversity and . ooy
other Wildlife conservation of nalural resources and biodiversily
| Depariment
II Environmental Thli.s'. papect prD'I-"ld:s. fundamental knm:-rledge of
MESCC-6 . envirgnmental  chemisiry  and chemistry  and
| Chemistry . .. . .
chemical compasition of nir, water and 50,
Environmenta! This paper teaches fundamental ecology, ecosystem
i MESCC'T . - s & " .
= Biology diversity, microbiology and immunology,
tad Recombinant DNA
£ lechnology, ] .
= T VORY, This paper  imparts advanced knowledpe of
- MESCC-8 Envi I environmenta! biolechnology  and enviraminental
b Biotechnology, Ethics ethic
& Scientific ’
1 Communicalions
S Practical (Based on ﬁlsh‘pﬁpm- 1;::::[:1 Ih:.: ?lud:?l.;.- ?:ml:-ﬂr- ~W|Hh .hasu:
S MESCC 5,6, 7 & 8) wtzrr |n!, methodology in the ficld of ccology. and
microbiology,
MESAEC-1 | One selected from I will give opponunity to godents Ly explore new
{SEC-I baskel program from other departmeny/facully,

AV




P:;:: ré‘::;le N“";;:;fm'f Course Julcome
| MESCC-10 | Environmental This paper provides knowledge about the various
= Monitoring & EIA management ools 1o mitigale the environmental
- impacts of developmenial projeqs or aclivities,
= | MESCC-11 | Enviroemental This paper promotes development of skills for
£ | Menagement efficient sewage and solid waste
% MESCC-2 | Epvironmengal This paper imparts advanced knowledge about
« Planning , Policy and | concurrenl  environmenial  jssues, inernational
Legislations lreaties, environmental management systems.
MESCC-13 | Envirgnmenta) This paper enables studenis 1o acquire  deep
Pollution knowledge of source, effects and conirel measures
of environmental pollulion.

MESCC-14 | Practical (Based on Provides basic working methadology in the field of
| MESCC 10, 11, 12 & ecology and pollution. linked 1o the esiimation of
| 13) polluting facloms
| MESAECC- Human Values & This paper acquainis studemts  with eender
|' 2 :xfa-::l Ethis | sensitization.

=] sensilization
! Subject specific Providing working experience in research aplilude
| MESEC:) clective allu:l sHilude lhn?ugh experimental’ survey works, It
Praject Work EWVES opporunity 1o the sudents for the skill
development.

E - Providing working experience in research aplilude
=% MESEC.D :‘:E:: specific trd aftitude through experimental/ survey works, 1y
f Project Work Bives opportunity to the students for the =kill
s development,
¥
|
“

MESDSE- | Opt g Coursa from Studenis get opportunity 1o study other subjects  of

other Departmen) their choice in addition to their Main subjer,
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Name of the Programme Ph.D. in Staristics

Progrmmme code PHSTA
Course Code

CC401
CC02

L P

Research Methodology

Quantitalive Techaiques & Computer Application

Programme Qutcome

. Forteaching assignments in collegeyand universities, Ph.D. qualification is

mandatory. A sludent aRter completion of this Programme may join
teaching as his’/her profession.

After compietion of this Programme one may start, his’her career as
independent statistical consultant for researches in behavioral, social and
medical sciences.

. Usually pharmaceuticals companies hire such qualified persons to work on

clinical trials. The department of clinical trial is mostly headed by Ph.D
holders in statistics.

Today is the compuler era. A large volume of data is available on various
aspects of the society. ln order to analyses such data, new methodologies
are required. Such challenging task may be taken ug,by Ph.D holders in
statistics and they may establish themselves as an analysl of big data.

o §
471
i.lnwe:]sﬁf Prolessar and He
Department ¢l Statislics
Palnag Universny
Patnc-800 G35
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Program Ouicome

The recent developments in Physics has been included in the enriched M.Sc. (Physics) Syllabus
10 mee Lhe present day needs of academic and research institutiona and industries. An important
objective of the course is 10 develop an understanding of core physics al deeper levels, each stage
revealing new phenomena and greaier insight into the behsvior of matter and radiation. The
various courses in the firsl two semesters are designed to bridge the gap between college and
university level physics and w bring all students to a common point. These courses also aim o
consolidate lhe college leve]l knowledge of physics by providing much more logical and
analytical framework which will be essential for the specialization courses in the third and fourth
semesicrs. A fter the completion o f their M.Sc. students will have:

Strong analytical abilities

Qualitics needed for teaching of science and doing research
Knowledge of theoretical as well as experimental areas of Physics
Capabilities to generate self~employment

Compuiational Skill and ICT development

= SR =




Course Oufcome

1. MPHY-101: Classical Mechanics and amics

Students are able to

(i) Know the difference between Newlonian Mechanics and Analytic Mechanics.

(ii)  Solve the mechanics problems using Lagrangian formalism, a different method
from Newtonian mechanics.

(iii} Understand the connection betwesn classical mechanics and quantum mechanics
from Hamiltonian formalism.

{iv)  Understand the basics concepls of special and general theory of relativity.

) Time-varying elecromagnetic ficlds and the Maxwell equations.

2. MPHY-102: Computationsl Methods in Phygics

Al the end of this course, the studenis are sble to

{i) Leam how to interpret and analyze daia visually, both during and afier
computalion.

(i)  Guin an ability to apply physical principles to real-world problems.

(iii)  Acquirc a working knowledge of basic research methodologies, data analysis and
interpretalion.

). MPHY-103: Quanigm Mechanics I
Srudents are able

(i) To have a working knowledge of the foundations, lechniques and key results of
quantum mechanics,
{iiy  To comprehend basic quantum mechanical applications at the research level.

4. MPHY-]04:Labl
Students are able to undersiand
(i)  The basic idea about finding solutions vsing computational methods basics
(i) How io interpret and analyze data visually, both during and afler computation.
(i)  Physical principles Lo real-world problems.
{iv) A working knowledge of basic research methedologies, dats analysis and

interpretation.

{¥)  Physics in the global/social context,

5. MPHY-201: Mathemgtica] Phvsics
Students are able o

(i) Understand the basics elemenls of complex mathematical analysis.




10.

(ii)  Solve differential equetions that are common in physical sciences.

(i)  Apply group theory and integral transforms 1o solve mathematical problems of
interest in Physics.

{iv}  Understand how to use special functions in various physics problem.

-202: Quantum Mechanics I1
Students are able
(i)  To have a working knowledge of the advanced quantum mechanics techniques.
(i)  To understand different approximation theories like perturbation theory.

MPHY-203: Electronics I

Students have understanding of-

(i} Fundamenial designing concepts of different types of logic gades, minimization
techniques etc.

{iiy  Designing of different types of the digital circuits, and to give the computational
deteils for digital circuits,

(iii) Characieristics of devices like PNP and NPN junction diode and truth wbles of
different logic gares.

(iv) Basic elemenls and 1o measure their values with multimeter end their
characteristic study.

MPHY-204: Lab 11

{i} The students have kmowledge of the different experimental techniques.

{(if)  The students have understood the basics of physics involved in experiments,

(i)  The students are able (o apply the concepts of physics and do the inlerpredation
and acquire the resulis.

MPHY : mi¢c and Molecular Fhysics, 1.asers

Students have understanding of

(i} Atomic spectroscopy of one and two valance electron atoms.

{(ii)  The change in behavior of eloms in exiernal applied electric and magnetic field.
(iii}  Rotational, vibrtional, electronic and Raman spectra of molecules.

(iv)  Electron spin and nuclear magnetic resonance spectroscopy.

(v)  Principle, working and epplications of laser.

. MPHY-J)2; r Phyni

Students have undersianding of

(i) Structures in solids and their determination using XRD,

(i)  Behavior of electrons in solids including the concept of energy bands and effect
of the same on material properties.




(iii)  Electrical, thermal, magnetic and diclectric properties of solids.

11. MPHY-M1); Electronics 11
Students have undersianding of:

(i) Design of basic elements and to measure their values with multimeter and their
characteristic study.

(i)  Working of Flip-Aops, regisiers and counters.

(i)  Working of operational amplifiers.

12. MPHY-304; Lab-ITI
A1 the end of the course:

(i) The students have knowledge on the different experimental techniques involved
in electronics.

(iiy  The students are able to independently construct the circuits.

(iii}  The studenis are able to apply the concepts of etectronics and do the inlerpretation

and scquire the resull.
13. MPHY-401: Thermodypamics and Statistical Mechamics

Al the end of this coursa, the students are able to

(i} Obuain basic knowledge of thermodynamic systema

(i)  Undersiand the basic idea about statistical distribuLions

(iii) Impan the knowledge about the phase transitions and potentials
(iv} Understand the applications of stalistical laws

14. MPHY -402: Noclear and Particle Physics
Students are able to understand:

(i) Basic knowledge aboul nuclear and particle physics

(i)  The nuclear reactions and neutron physics

(iii)  The nuclear fission and fusion reaclions

{i¥)}  The knowledge about the nuclear forces and elementary particles.

15, Elective Paper-I
A: nced Quanium i
At the end of the course, the students are able to undersiand:
(i) Importance of relalivistic quantum mechanics compared to non-relativistic
quentum mechanics,
(i)  Various tools to undersiand field quantization and related concepts.
(iii)  Exposure lo quantum field theory and universal interactions.




E: Lezer and Photomica

At the end of the course, the students are able to understand:
(i) Knowledge of fundamental physics of photonics.
(i) Knowledge of sophisticaled instrumentation inlelligently.

F: Measurem menlation

Al the end of the course, the students are able to understand:

6} Knowledge on the dilferent experimental lechniques.

(1t}  Basics of physics involved in expeniments.

(iii)  The concepts of physics and the interpreiation of the results.

J: Plasma Physicy
Students are able 10 understand:

{i) Theoretical method to study the charge particle motion.
(ii)  Process io generate plasma in the laboratory.
(iii)  Mechanism of plasma production.

16. Electjve Paper-11

In this paper, students acquire the capacity to do small research projects and design
experiments. The writing of project report and the presentation sharpen up the
communication skill of the students.




4[] DEPARTMENT OF MATHEMATICS
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oo ASHOK RAJPATH, PATNA-800 005 (INDIA)
R U S Mob.: 9709224553

Ref

Ph.D Outcome

After Completion of the research and award of the Ph. D degree, the
candidate is fit for selection as an Assistant Professor in Mathematics in any
University or Engineering Coflege or Polytechnic. Further during the course of
research through his presentation in seminars/ conferences the condidate is
exposed to speaking before an audience & thus;/he develops the habit of
presenting his paper/ talk without any hesitation. Also the candidate gains a
fot of confidence ond interest in higher research, once his research papers get
published in reputed, refereed journals.

(L.N. Rai ) R\ﬂ?-ii-j

Professor & Head
Fayfessor & Hoad .

Paina University, Pema-STH00




MName of 1he Department:

LEARNING OUTCOMES

MATHEMATICS

Name of Programme: M.A/ M.Sc MATHEMATICS

Course Qutcome

Course Onicomes according to the following parnmeters:

*  Acsdemic

= Restarch

s Application- Eavironmental, Social, Scientific

» Employability

Semester —I
' SLNo Paper/Course Title Course Qutcome
01 MAT CC-01 | Abstract After the completion of this paper, students
Algebra will be able to answer basic questions related

to mentioned topics. Logical capacity of the
students is enhanced to a great extent,

02 IMATCC-02 |Real Analysis | Real Analysis is an important part of Pure
Mathematics. Stress is laid on development of

o the analytical abilities of the students.

03 MATCC-03 | Linear Algebra | After the completion of this paper students
will be able to use computational techniques
and algebraic skills. The students are able to
grasp an overall concept of algebraic
structures.

04 MAT CC- 04 | Discrete Discrete Mathematics finds its applications

Mathematics | in digital circuits and computational
Mat.hEmatlcs And develops the idea how
pure mal.hemahcs can be applied to real life.
BeeTpAN s %
Signature of Department S:gnarure of cf T/ J’?

Committee

Frojessar & Hoad
Department of Mathematics
Fatua | Infvorsity, Dotrg AV et

'R




Name of the Department:

Name of Programme:

LEARNING OUTCONMIES

MATHEMATICS
M.A/M.8c MATHEMATICS

Course Outcome

Course Qulcomes according 1o the following parameters:

Academic

Research

Application- Environmental, Social, Scientific
Employability

Semester -11

SLNo | Paper/Course Title Course Quicome
01 MAT CC-05 | General The student is able to grasp the basic
Advanced ideas about the topics mentioned.
Mathematics
02 MAT CC -06 | Complex Analytical study of complex analysis
Analysis along with problem solving techniques
is developed.

03 MAT CC -07 | Differential Differential Equation plays an

and Integral important role in solving problems in

Equatjon Applied Mathematics. The student is
well equipped to solve real life

b situation problem.
(14 MAT CC -08 | Measure Measure Theory Is an important part

Theory of Pure Mathematics, Stress is laid to
inculcate development of analytical
skills of students. After the completion
of this paper the student is well
prepared to analyse problem related to
the mentioned topics.

03 MAT CC -09 | Topology A study of this topic paves the way for
developing the idea how pure
mathemaltics can be appliegand
generalized.

aaa:iﬁllﬂmre of Department
A%

' ommittee

f'rofeany &
Departvert of Mathernagcy
i'ntna {Tniversity, Pytra H0000<




Name of the Depariment:

Name of Programme:

LEARNING OUTCOMES

MATHEMATICS

M.A/ M.S5¢ MATHEMATICS

Course Outcome

Course Ouicomes according to ibe following parameters:

Academic
Research

Application- Environmental, Soclal, Scientiflc
Employability

Semester -I11

SLNo

| Puper/Course

Title

Course Oulcome

(1

MAT CC- 10

Functional analysis

The students, after the completion of
the course is able to develop the
concepts needed for further study
and research.

MAT CC-1|

Fluid Dynamics

[n analytical dynamics and fluid
mechanics the completion of course
Lthe student will be able to develop
some advanced concepts required for
research in applied mathematics.

MAT CC-12

Classical
Mechanics

The students is able to solve some
problem arising in physics using
mathematical equations, differential
equations etg.

{4

MAT CC-13

Optimization
Techniques

Optimization is a topic of the day &
here students are taughl some
programming methods and they are
able to develop an insight in the
subject.

MAT CC-14

Differential
Geomelry

After studying Differential Geometry
the student is able to see how
differential calculus is applied to
_geometrical problems. 31

‘b(""l—"{\:?”l 19

Signature of Department

Commitlee

C
Signature of
'raressor & Head
Orpartment of hathemtios
“utog {Jerversity, Cama- 80000
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LEARNING OUTCOMES

Name of the Department: MATHEMATICS

Name of Programme: ML.A/ M.S¢ MATHEMATICS

Course Qutcome

Course Ouicomes according (o the following parameters:

s  Academie
* Research
¢ Application- Enviroumentis!, Soclal, Scientfic
*  Employability
Semesler -1V
-EI.NII PaperiCourse | Title Course Cutcome
01 MAT EC-0] _| Eleclive Papers | MAT EC-01 & MAT EC 02
(2 MAT EC-02 Elective Papers are the Iwo electives to be
selected out of given ten
options. Each option has its
own importantin the field
where it can be applied. Afler
studying the electives the
students will be well prepared
in the research field of his
| choice.
oy -L'
{h ’75‘1 ¥ l 19 -~ _'____h_“r:'“"::_:.;_;
Signature of Department Signature of |
Commitlee




Programme Specific outcome

» The course is so designed that afier the completion of the course,
students will be able to develop basic concepts of the topic taught,
which wil] help them in solving problems related to the topic and
uplift their analytical abilities required to pursue higher research in
the field of their choice, so that they can achieve higher academic
excellence.

* Further the applied part of the course is helpful in applying the
concepts to various fields such as Bio-Mathematics, Environmental
Science, Mathematical Economics, Population Dynamics,
Actuarial Science, Industrial Mathematics, Financial Mathematics,
Social Science, Medical Science, etc.

+ After the completion of the course the student will find himself
well equipped to appear at Public Service Examination and other
employment related examinations, such as teaching at the
University & Coliege level or even at the school level.

")
/
W’ ‘J_ 7 4
Signatu}ﬂélzp[ﬂiepanmenl Sign arure Hefidi C7 7-1
Commitlec S ‘ /
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Programme outcome

After completion of the programme the student will be able to

|. Develop his logical capaciry to great extent which will lay down a firm

foundation of the fundamenial concepts.

2. Develop the ability in the applicability of Mathematics to real life
problems.

3. Develop the ability to design and carry out research in the concerned and
allied fields.

4. Develop skills in problem solving, critical thinking and analytical reasoning.

5. Develop the ability 1o communicate with clarity the resulls and the concepts

which he/she has learndd. -

Eﬁrﬂﬁ,ﬁﬂ e
Signature of Department m}%} ]l_l“' sd O~
Committee

Froressor & Head
Depattwent of Mathemangs
Patny Univervity, Patmna- #00
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To,

NAAC Co-ordinator, Dale: 09.07.2019
Pama University,

Pang.

Sub: Programme Qutcome, Programme Specific Ouicome and Course Qutcomes
Sir,

In reference to your letier No. NAAC/1463 dated 06.07.2019, please find the Programme
Oulcome, Programme Specific Qutcome and Course Qutcomes of M.5c. (Geology) attached
for your kind reference.

Thanking you,

Yours faithfully

@S-A'"Wﬁ%&{i?

( Ramesh Shukla )

. Head
Department of Geology
Patna University, Pama

Wead of the Department of Geology

Encl.: vers
I. Programme Qutcome, Programme Specific Qutcome and ihiri Bﬁtcume?ﬁr Pﬁtgg( £0.). ¢




PROGRAM OUTCOME:

The generation of trained personnel ready to serve in the realms of teaching and
research in Earth Science.

The production of a strong contingent of Earth scientists adequately trained in both
theoretical and practical aspects of geology.

The program shall equip students with the technological tools and skills compelent
enough to analyze geological data and information for the best wiilization in Earth
Science studies.

A sigrificant outcome of the program shall be the production of versatile geologists
who undersiand the significance of susiainable wrilization & development of Earth
FESQUrCES

Prepare studernts for successful and scientific, lechnical or managemeni careers in the
geosciences and related fleld.

PROGRAM SPECIFIC OUTCOMES

Students will acquire a solid base of kmowledge in the science of geology as a whole
as well as earth materials, earth histery, magma generation, igneous rock
classification sedimentation and stratigraphy, deformational processes and siructural
Jeatures, and geomorphic processes and landforms.

Students will develop proficiency in conveying complex geologic concepls in clear,
technically correct writing.

Field Visits to introduce and develop field based geological skills and kmowledge
Provides great opportuniiies in the field of Ground Water Managemenrt, Geotechnical
studies, Mining, Mineral and Hydrocarbon exploration sectors.

SEMESTER-I
PAPER CODE: MGELCC-1
STRUCTURAL GEOLOGY & GEOTECTONICS

Course Outcome

b s

Knowledge of behavior of rocks and their geological significance
Ability 1o analyse sirain elfipses and ellipsoid

Understand the concept of Mechanics of folding and faulting
Know the significance of planar and linear fabrics

Undersiand the evolution of the continenels and Ocean basins

SEMESTER-1
PAPER CODE: MGELCC-2
MINERALOGY, CRYSTALLOGRAFPHY, & OPTICAL MINERALOGY

Course OQutcornte:

e

Knowledge and Classification of mineral groups.

Knowledpe of Properties of essential minerals

To comprehend space lattice, space groups, crystal lattice and crystal structure
Understanding af oprical mineralogy




SEMESTER-I
PAPER CODE: MGELCC-3
IGNEOQOUS PETROLOGY & GEOCHEMISTRY

Courss Outcome :

Knowledge of Magma generation, differentiation

To comprehend various classification of igneous rocks
Understanding concept of Phase equilbria

Learning of various igneous activities of India
Fundamenral Knowledge of Geochemisiry

I

PAPER CODE: MGELCC-4 [Practlcal)

Course Qutcome:
1. Inrerpret various geological structures fram the study of gealogical maps.
2. Understand the use of stereagraphic projections of structural data and ntineral data
3. Cain an ability 1o distinguish different igneous rocks in the field and thin sections.
4. Learn to classify optical properties of the minerals.
5.

Undersiand the importance of Geological Maps in understanding Geomorphology,
Structure el

SEMESTER - 1I
PAPER CODE: MGELCC-5
GEQMORPHOLOGY AND REMOTE S8ENSING & GIS

Course Quicome :
1. Students shall have a comprekensive understanding of landforms
Knowledge of aerial photography fechniques
Application RS and GIS
Importance of GPS

hoto b

SENMESTER - 11
PAPER CODE: MGELCC-6
SEDIMENTOLOGY

Course Ouicome
1. Students will be able to undersiand the process of formation of sedimentary racks.
2. They will interpret dynamics of depositional environmenis,
3. Enable Students to evaluale the recard af tecronic & climatic processes through
geological time.




SEMESTER - II
PAPER CODE: MGELCC-7
METAMORPHIC PETROLOGY

Courss Outroma:

th o b~

Understanding of metamorphism and its products

Krouwledge of relation between plaie tectonics and retamorphic fades
Importance of isograds and metamorphic reactions

Learning about the metarmorphic products

Knowledge of paired metamorphic belts and metasomatism

SEMESTER - I
PAPER CODE : MGELCC-8
STRATIGRAPHY AND PALAEONTOLOGY {I)

Courxe Cutcoma:

e

Students shall benefit in their idea of various siratigraphic tools.
A better undersianding of the oldest rocks & their associafions.
A comprehensive idea of Aravalli, Cuddapah & Vindhyan rocks & their significance,
An undersranding of origin & extinction af life forms and the vertebrate &
Mammatian life.

PAPER CODE: MGELCC-9 (PRACTICAL)

Course Outcome:

I

oA M N

ldentification of the different sedimentary and metamorphic rocks.
Enable students to use safellite data in interpreting geclogy of the area.
Learn latest software and its use in solving geological problems.
Identify different kind of fossils and their stratigraphic importance,
Learn the position of India on a Global Map in different geological time.

SEMESTER - III
PAPER CODE: MGELCC-10
ENVIRONMENTAL GEOLOGY & HYDROGEOQLOGY

Course Oulcome :

i

Z
3.
4.
3.

Krowledge of hydrological properries of aquifers
To study technigues of ground water exploration and water quality

Understanding of Hydrosphere, Lithosphere and Biosphere
Knowledge of Eid and Environmental legislations
Study of Environmental Issues




SEMESTER - I1I
FAPER CODE: MGELCC-11

ENGINEERING GEOLOGY & GEQ-EXPLORATION
Course Quicome :
Understanding of role of geologists in the construction of civil siructures
To investigaie Rock Mass characierizarion and classificarion
To understand different types of engineering structures and fechnigues
To know different types of Exploration methods.
Students shall have a solid undersianding of techniques of investigations for
engineering prajecis.

ok ko

SEMESTER - I1I
PAPER CODE: MGELCC-12
ECONOMIC GEOLOGY

Course Outcome :

1. Students will have understanding of classificaiion of Mineral deposits and processes
of formation.

2. To have a knowledge of Mineral Economics and related Legislations

3. A comprehensive idea about genesis and distribution of major ore minerals and
associafed hosi rocks.

4. 4 basic understanding of occurrence and origin of fuel deposits with reference to
India.

SEMESTER - 111
PAPER CODE: MGELCC-13

STRATIGRAPHY AND PALAEONTOLOGY (11}

Course Qutcome:
1. Evidence for changes irn the form of oceans and continents
2. Global and local climate and environment in which different Jorms of life evolved
3. To unravel the evenis of the past
4. To derermine the order in which the rocks were formed
3. To understand morphology and evolutionary trends of fauna and flora

PAPER CODE: MGELCC-14 ( Practlcal )

Course Outcome:

Identify the Economic Minerals based on their distinguishing properties

A comprehensive idea of the Rock Mass Classification

tdentify the different kinds of Fossils — vertebrate, tniertebrate, plants.

To develop an idea of Determination of the hydrological properties af rock
An understanding of the location of ground water provinces of India.

th & o~




SEMESTER - 1V
PAPER CODE: MGELEC-1
ADV. HYDROGEOLOGY (Elective paper}

Course Qutcome;
1. Enowledge of water disfribution and lypes
2. Understanding the significance of various Hydrostratigraphic units and
theory of ground water flow
Hydmgeomorphic mapping for potenfial zones
Knowledge of Well hydraulics
5. Analysis of Ground water quality and concept of ground water management

o

SEMESTER - IV
PAPER CODE: MGELEC-1
FUEL GEOLOGY (Electlve Paper)

Course Outcome:
1. Studenis shall benefit to have basic ideas about formations, nomenclature in
constiturion of coal
Development of comprehensive knowledge of utilization of coals
A working detail of distribution of coals and coal indusiry in India
Sufficient idea of formation and entrapment of oil and gas
Elaborate understanding of oil exploration technigues and perroliferous basins of
India

TR N VR

SEMESTER - IV
PAPER CODE: MGELEC-1
ADVANCED SEDIMENTOLOGY (Elective Paper)
Courye OQutrome:
1. Studenis will be able to understand the process of formation of sedimentary rocks.
2. Studenis shall be able to interpret the dynamics of depositional environments.
3. Studems will be able ro critically evaluate the record of tectonic and elimaric
processes through peological time.

SEMESTER -1V
PAPER CODE: MGELEC-1

GEOCHEMISTRY (Elective Paper)

Course Quicome:
1) Students shall benefit to have basic ideas about the Universe and the Earth.
2) Development of comprehensive knowledge of the application af geachemistry.
3} Understanding abourt the petrology and the chemistry behind i1,
4} Enhancement of kmowledge regording the Earth & iis different spheres.
3} Knowledge of geochemisiry for indusirial purpose.




PAPER CODE: MGELEC-2
FIELD TRAINING AND LAB WORK

Course Outcome:
]. Understand the application of Principles of Geology in the field to reveal
geology of the area.
2. Experience the process of collection of rock samples, toposheet & GPS
location and field diary entry of all the relevant field geological data
3. Framing up of the Field Report based on scientific analysis leading to a
professional presentation of the geological data
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COURSE OUT COMES (CO)
PROGRAM OUT COMES (PO)

AND

PROGRAM SPECIFIC OUT COMES (PSO)
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Program Qutcomes
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76 'devefup}a firm foundation in the fundamentals and applicatlon of

current chemical and sclentific theories of the different branches of

Chemistry.

. jﬁ}velngthe ability to deslgn and carry out sclentlfic experlments
as well as accurately record and analyze the results of such

experiments.

. Tﬁ&;&tjevelupgskill in problem solving ,critical thinking and analytical

'reasuning as applied to scientific problems.

. /r%uelu%the abllity to clearly communicate the results of scientific

work.

ﬁ;velagthe ability to explore new area of research in both

Chemistry and allied fields.
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Program Specific Qutcomes

The learners of the two years M.S¢. degree course

+*

*

*

}ﬂgs/t’éag? the complete knowledge about all
fundaméental a

spects of Chemistry.

Understanr% the background of organic reaction
mechanism, cormiplex chemical structures, instrumental
method of chemical analysis ,molecular rearrangements
and separation techniques. )

Mrtjgﬁf b?gciata;the importance ﬁ#hﬁarious elements
presenl‘ in pefiodic table ,Coordination compounds -
theories and structures

)ﬂ?—éathe attention about the physical aspects of
atomic{ struture reaction pathway with respect to time

,various energy conversions as well as significance of
Electrochemistry , symmetry conditions including group
theory. .

Abclily b Ao tn B
Must.carry out-the experiments in the area of Organic ,
Inorganic and Physical Chemistry.
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COURSES QUTCOMES

In the CBCS curriculurmn the course outcomes are experessed semestar wise as well as topic

wise,

Semester-1

Course code - CHECC-1
Subject :- Inorganic Chemistry

® #® % # #

Various ideas of bonding in complex compounds.
Informs the concepts of magneto-chemistry

Ideas of the stability constant of complexes.
Informs the reaction mechanism of the complexes,
Elementary idea of isopoly and hetropoly acids.

Course code - CHECC- 2
Subject - Physical Chemistry

;

:

Informs about polymers , mechanism and kinetics of polymerization

Idea of electrode potential in terms chemical potential and theories of strong
electrolytes.

Developed ideas of dynarmics of chemical reactions,

Gives various concepts of 2nd law of thermodynamics,

Gains various concepts of statistical thermodynamics.

Course Code - CHECC-3
Subject - Organic Chemistry

Basic concepts of bonding as well as structures of Organic compounds,
Detailed concepts of stereochemistry and stereo-chemical reactions.
Discuss the various methods for the study of reaction mechanism,
Detailed concepts of nucleophillic substitution in aliphatic compounds.
Idea of aliphatic electrophillic substitution and elimination reactions.

Course Code - CHECC - 4
Subject : Practical Physical Chemistry

[

¥

Practical tdea for the water equivalent and heat of solution measurements.
Experimental determination of rate constants various reactions and
measurements of distribution coefficient of organic compeounds.

Trains in the determination of specific and molar rotation through polarimeter.
Handling of the apparatus related with the calculation of dissociation constants
of weak acids and the solubility product experiments




‘M.S¢c Semester- 2

Course Code - CHECC- 5
Subject : Advances in Chemistry

Basic idea of nuclear chemistry and isotopic applications of various problems
Concepts of nano materials and their synthesis.

Basic idea of conductors , semiconductors and their applications,

Idea of the industrial application with respect to cement , paper, pulp and
petroleum , |

= Various waste management rnjathods.

¥ & *+ =

Course Code - CHECC- 6
Subject - Inorganic Chemistry

* Idea about electronic spectra of transition metal complexes.
* Detailed information of various type of symmetry elements.
* Complete foundation of the group theory

* Basic concepts of pi - bonding in metal complexes.

* Detailed idea of rmetal clusters.

Course Code - CHECC- 7
Subject - Physical Chemistry

Provides sound knowledge of Quantum rmechanics.

Concepts of linear harmonic oscillator and polynomial equations,
Idea of approximate method.

A sound knowledge of Huckel MO theory.

* Detailed idea of LACO-MO theory of bonding.

& &

Course Code- CHECC-8
Subject - Organlc Chemlstry

- Concepts of addition reactions with respect to carbon-carbon rmultiple bonds
and carbon heteroatom multiple bonds .Also gives the concepts of various free
radical reactions.

= Concepts of photochemical reactions with the special reference to carbonyl
and unsaturated compounds.

A perfect idea of various Pericyclic reactions.
Study of the derivatives of mono saccharide derivatives and some disaccharides
= Provides a sound knowledge of amino acid and protein Chemistry.



Course Code - CHECC- 9
Subject- Practical Organic Chemistry

Semester -3

Gives the practical training for the separation of binary arganic mixture by
chemical methods and identification of organic compounds including derivative
preparation.

Training for one step /two steps organic preparations.

Course Code :- MSCCHECC-X
Subject : Applications of Spectroscopy

E ]

&

Detailed concepts of rotators, rotational energy and rotational spectra
Concepts of vibrational spectra which includes IR /Raman spectra and
photoelectron spectroscopy.

Detailed idea of Nuclear magnetic resonance spectroscopy.

Concepts of mass spectroscopy.

Sound concepts of various other spectroscopy.

Course Code :- MSCCHECC- Xi
Subject :- Bio -Inorganic Chemistry

Sound knowledge of the presence of metal ions in biological system.
Gives idea of Bioenergetics and ATP cycle.

Concept of storage and transport of di-oxygen in the biological system.
Idea of electron transfer in the biological system.

Detailed idea of the use of metals In medicines.

Course Code - MSCCHECC- XII
Subject :- Environmental Chemistry and Green Chemistry

E 3

[dea of the composition of atmosphere ,bio-distribution of elerments and
biochemical cycles.

Idea of chemical composition of water bodies ;water quality parameters and
their measurements.

Concepts related with composition ,reactions and pollution levels in the
atmosphere .

Sound concept of the principles of green Chemistry.

Idea related with the applications of Green Chemistry.



~ Course Code- MSCCHECC-XII
Subject : Bio-organic Chemistry

’ Gives the basic concepts of Enzymes.

* A sound concept of the mechanism of the Enzymatic action.

* Brief idea of the reactions controlled by the enzymatic actions.
*  Asound knowledge of Co-enzyme chemistry.

¥ Gives idea of the biotechnological applications of enzymes

Course Code:-MSCCHECC-IVX
Subject : Practical Inorganic Chemistry

* Provides practical training of the Quantitative analysis of the transition metals.
* Trains /expertise in the preparation of complexes including their spectral
analysis,

* Trains practically the analysis of the inorganic mixtures containing six radicals
including interfering radicals.

4th semester

Course Code :- MSCCHEEC -1a
Subject -Inorganic Chemistry special

* Basic idea of the type, stability , synthesis and the reactivity of the organo-
metallic compounds.

* Concepts of transition metal pi-complexes,

* A detailed idea of the homogeneous catalysis.

. Concepts related with supra-molecular chemistry and photochemistry of
transition metals,

. A brief concept of the molecular rearrangement in octahedral complexes.

Course Code ;- MSCCHEEC-1b
Subject :- Physical Chemistry special

. Idea of Hastree Fock theory& semi -empirical theory

Concepts related with catalysis and oscillatory behavior of materials.
Idea of the condensed phase reactions and the study fast reactions.
Detailed idea of the kinetics of the electrode reactions,

Concepts related with corrosion and thermodynamics of solids.

L
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 Course Code :- MSCCHEEC -1c¢
Subject -Organic Chemistry Special

* Basic concepts of terpenoid chemistry and structures of some compounds.

* Concepts related with Alkaloids.

¥ Concepts of drug design.

" Informations related to various type of drugs.

* Basic idea related with heterocycles which includes five and six mernbered rings.

Course Code -MSCCHEEC-2a
Subject - Practical Inorganic Chemistry special.

i Qualitative inorganic analysis of the mixture mixture containing six radicals
including Mo, V, W, Cr.etc.
A Practical training of the analysis of two metals in some alloys& minerals including

spectro-photometric analysis of some elements.

Course Code -MSCCHEEC-2b
Subject - Practical Physical Chemistry special

" gives practical training of conducto-metric titration potentio-metric experiments
and the experiments related with partition coefficients.

Course Code - MSCCHEEC -2c
Subject -Practical organic special

. Trains in the separation of organic mixture through chemical methods containing
atleast three compounds, Multiple step organic preparations and estimation of
organic compounds by UV -Visible spectro-photometric method.

l.(-'f f-f "'L'l}-' i i

i . Lre
¢ S f rt’t of Chemisiry

-".T',:' I
[ q ne
Head gt@%w Patna
r



Program Specific Outcomes

The learners of the two years M.Sc. degree course

(._._\__l,,_,-"i
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*

Must gain the complete knowledge about all
fundamental aspects of Chemistry.

Must understand the background of organic reaction
mechanism, complex chemical structures, instrumental
method of chemical analysis ,molecular rearrangements
and separation techniques.

Must appreciate the importance of the various elements
present in periodic table ,Coordination compounds -
theories and structures

Must gather attention about the physical aspects of
atomic structure reaction pathway with respect to time
VArious energy conversions as well as significance of
Electrochemistry » Symmetry conditions including group
theory.

Must carry out the experiments in the area of Organic |
Inorganic and Physical Chemistry,
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i DEPARTMENT OF BIOCHEMISTRY

PATNA UNIVERSITY, PATNA-800005
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- Prugrnmm; Outcome

Programme outcome of MSC Riochemlstry Is to praduce tompetert biochemist that can employ and
imptemnent their knowledge base In premnium processes and applications which will profoundly influence
and be utilized for existing paradigm of agriculture, industry, healthcare, Path laboratory and restoration
of degraded environment to provide sustalnable competitive edge to present society. Students will
exhibit contemporary knowledge of Baochemistry and will be eligible for doing Jobrs In varlous sectors of
pharmaceutical and blotechnokogical Industry.

Programme Specific Outcome

Biochemistry as a subject is the base of all the sybjects of Life Sciences such as Botany,
Zoology, Biotechnology, Microbiology etc. It is also included as basic course in Medical
Science. Veterinary Science, Dental Science, Agriculture Science etc. Hence M .Sc. Biochemistry
Degrec Holders bave a large number of opportunities for teaching positions at various levels,
such a5 Assistant Professor, Tutor, and Demonstmitor etc.

In (he present era no research can be done in the field of Life Science without Biochemistry.
Henee Biochemistry holds the key of research in the field of Life Science as well as Medical
Science, Veterinary Science, Dental Science and Agriculture Science. So a huge number of
Scientific positions are available for the Biochemistry Degree Holders.

Beside these, other opportunitics arca as follows:

s Students will be able design, conduct experiments, analyze and interpret daia for
investigating problems in Biochemistry and allied fields.

» Higher studies (M.Phil, Ph.D}cnnbepumedinordertuattainmrchposiﬁnm.
Various examinations such as CSIR-NET» GATE, ICMR and many other opens channels
for promising career in research.
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e Students can become Research associate, Junior Production Officer and Technical
Aasistant in Biochemistry, biotechnology, pharmaceutical Compﬂhiﬁ, bio [ertilizer
industry, aquaculture industries, environmental units, crop production units, food
processing industries, national bio-resource development firms, banking and KPO.

o Entreprencurship ventures such as consultancy, pathos-laborntory and training centers
can be perused.

o Some of the major pharmaceutical and drug companies’ hiring bicchemist professionals
include Ascenture, Dabur, Ranbaxy, Hindustan Lever and Dr Reddy's Labs, Iood
processing industries, beverage industry, chemical industry and textile industry as well.
Besides this. industries also employ biocRemist professionals in their marketing divisions
to boostup business in sectors where their products would be required.

o Students will be able to understand the powntial impact of biochemical innovations on
environment and their implementation in finding sustainable sofution to jasues pertaining
to environment, bealth sector, agriculture, eic.

o Several career opportunities are available abroad for students with biochemistry
background, especially in countries like Germany, Australia, Canada, USA and many
more where biochemistry is a rapidly developing field.

Course Outcome

Following Courses of M.Sc. Blochemisiry Programme provides opportunities in the

following sectors:
Semes | Course Code Tile - Cruteome
[er
I CC-1 Organic And Biophysical Drug Induostry, Paint Industry
Chemistry
CC-2 Cell and Molecular Biology Rescuarch
CC-3 Biophysical and Biochemical Biomedical Indusiry,
Techniqucs, Biostatistics, Bioinlormatics Based industry,
Basic Compuicr skill and Dala Analysis and Inferpretation
Research Mcthodology
CC-4 Pructical Genernl Quality control in Indusiries
Biochemistry
AECC-1 Environmental Sustainabiliry Awareness [or cleanliness and
and Swachuiiha Boarai covironmental proteclion
Abhiyan
11 CC-5 Nutritional Biochemistry Dictician, Food Processing
industries
CC-a Bioenergel ies and Heseareh
Biomaolecules

CC-7 Enzymology Drug and enzyme bascd indusirics




[ CC-8 Plant Biochemistry Plant bascd industrics
CC-9 Practical Enzymology and Drug synthesis, enzvme based
Analytical Biochemislry industries and Quality control
AEC-1 Solid Waste Muanagemenl Municipal corporations,
Environment protection
Mushroom Cullure Food Proucessing Indusiry
Bin-fertilizer Production Agro Bused Industries
n | CC-1o Dissertalion Praject Research or Patho Laborafories
CC-1n Human Physiolopy Medical based industry, Drug
Research and Development (R&D)
CC-12 Immunology and Vaccine Production, Antidote
- [mmunochemistry production
CC-13 Biotechnology and Genetically modified organisms
- Buwinformatics production, Agriculture rescarch
CC-14 Praclical- Haematology, Blood Bank, Blood tesling,
Immunochemistry and Pathalogical labs
Biotechnology
AFECC-2 Human Vzlues, Professional Development of elhos towards
Ethics and Gender prolession and society
Sensitizalion
Iv EC-1 | Theory Microbial Biochemistry Microbes based indusiries, Dairy,
Beverage, Food processing
| indusiries
_ Clinical Binchemistry | Pathological lab, Biochemist
| EC-2 | Practic Microbial Biochemisiry Enzyme basced industries, o
al fertilizer based industiry,
g Bintechnology Based Industries
Clinical Biochemistry Hospitals, Labs sctup, Medical and
— — Paramedical colleges
DEC -
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Paxpa University
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i ) DEPARTMENT OF BOTANY
PATNA UNIVERSITY, PATNA-800005

Rel No- B-BH G} B‘?L) Dale: 97/!)

Ta
The NAAC Co-ordinator
Patna Uiniversily, Palna

Sub.:- Reparding:-
I Programme ouicome, Programme specific outcome & Course oulcomes
ii. Swdents Feedback

Refl:- P.U. letier no-NAAC/1463 dated 06.07.2019

Sir,
Wilh reference to P.U. letter no.-NAAC/1463 dated 06.07.2019 we have 10 stale the
following Facls [or information and necessary aclion,

1. The soft copies of Programme oulcome, Programme specilic oulcome & Course
outcomes peraining 0 the Depariment of Botany & M.5c. Course in
Biotechnology had already been sent through mail 1o Ms. Stuti of NAAC oflice on

following dales:-

i. Department of Bolany:- 07.02.2019
i M.Sc. Course in Biolechnology:-  09.02.2019

As reported by Prof. Birendra Prasad the hard copics had also been signed by me
and sent to the Universily olfice.

However, & copy of ke aforewnkd reports senl ¢arlier is ngaim heiog allached for pevessary
action. L=

2. The swdenls feedback had alsc been sent to your office in sealed envelopes on
06.07.2019 vide letter no. Bol./G/6S&. ]

x>0
{S. R. Padmedeo)

ad
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rimenlt of Bo
)eff,itm Universtiy
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NAAC Criterin-11

Name ol the Departmeni- Botany Name of Programme: M,Sc. Botany

Irogramine Specific Quicome

Academic: Better understanding of the subjects of plant diversity, cell biclogy ,microbiclogy, genetics, blochemistry , taxonomy etc for
ecanomic use.

Research : Development of ideas and concepts_from the acquired knowledge for crop improvement, sustainable development, conservation
and preservation of endangered species and also bioprospecting.

— Environm lal jUnderstand applicaticn of bacteria, cyanobacteria , fungi, plant and plant metabalites for
human, social and economic welfare.

Employability: Research and teaching and preparation lor various competilions like UPSC, BPSC and forest service.

p o | _ru_
Signature of Head

Head

department of Botany
1 Patna University




Name of the Department- Bolany

NAAC Crileria-1T

Name of Programme: M.Sc. Bo(any

Subject: M.Sc. Botany

Semester: [
5l.No., Faper /Course Jitle r tcom

1., RABOTCC-I Phycoiogy, Mycology and Bryology | Exposure to different kinds of algal, fungal and bryophyte diversity and their
economic implication.

2. MBOTCC-2 Microbiclogy and Plant Pathology | Applied aspects e of microbial diversity in various fields eg: pharmaceuticals, dairy
agriculture etc. Understand the ways and means of combating plant diseases so as
ta minimise ecanomics lass,

3, MBOTCC-3 Pteridophyta, Gymnosperms and Study of plant diversity and understanding of evolutionary trends through study of

Paleabotany paleobotany.
A, MBOTCC-4 Practical Perform procedures for understanding the above mentioned topics in their forms

anatomy and microbial diversity Isolation from various sources,

_‘\LJ
5 -..rlx._.;@

EEELR of Head

Head
Department of Bolany
< Patna Univers.ii




Name of the Department- Botany

NAAC Crireria-11

Name of Programme: M.Sc, Botany

Subject: M.5¢. Botany

Semester:ll
StNo. | Paper /Course Title Course outcome

1. MBOTCC-5 Biolertilizer Technology Applied aspects for the enhancement of soil fertility and crap produclivity and ideal
wiay for sustainable development.

F3 MBOTCC-6 Taxonamy, Anatomy & Embryclogy Understanding classifications and interaction between Taxonomy, Anatomy &
Embryology

3. MBOTCC-7 Physiology & Biochemistry Understanding the mechanism of water realtians , melabolism, growth and
morphogenesis .Along with the vast array of primary and secondary metabolites

4. MBOTCC-H Plant tissue culture, Ethnobotany , Ways ol conservation and propogation of ecanomically important and endangered

Biodiversity And Biometry plants . Study of diversity , its importance .Measurement of variability and test of

significance of Data

5. MBOTCC-9 Hands on training on conservation by tissue culture .observation of various

Practical

metabolic pathways and waler relations .

Head
3 Department of Botany
Patna Universiiy




Name of the Department- Botany

NAAC Criterin-11

Name of Programme: M.Sc. Bolany

Subject: M.5¢c. Botany

Semester: [
51.No. | Paper /Course Title Course outcome

1 MBOTCC-10 | Cell biology & Cytogenetics Study ol cellular®& karyotypic details of plants and ideogram preparation

2. MBOTCC-11 Maolecular Biology Understanding the structure and function of protain and nucleic acid essential to life.
Also Lhe molecular. basis of biological activity and interrelationship between in various
system af cell,

3. MBOTCC-12 Recombinant DNA technology Joining and manipulating CNA molecules 1o produce genetic combinations which are of
value to Science, medicine & various industry

4. MBOTCC-13 Plant ecalogy and environmental | Understanding of the environrment, pollution its problems and ways for sustainable

biology and healthy ecosystern
5. MBOTCC-14 Praclical

Study of karyotype. Hands on training for basic recombimant DNA technology.
Knowledge of different instruments/techniques eg Electrophoresis, spectroscopy,
centrifugation, isolation of microorganisms etc. Practical based on environmental
biology




NAAC Crileria-11

Name of the Depariment- Bolany

Name ol Programme: M.Se. Bolany

Subject: M. Se. Botany

Semester: IV
S5.No. | Paper /Course Title Course outcome

1; MBOTEC-1 Cytogenetics and Crop improvementl Understanding of the karyotypic details and knowing the traditional and
modern methods of crop improvemant

2. MEOTEC-2 Practical Hands on training for the preparation of study of various cytological stages
of plants

3, MBOTEC-1 Applied microbiology and Flant Pathology Equipping students lar industrial applicalion of microbial diversity .Study of
causal arganism of plant pathagens and their control.

q, MBOTEC-2 Practical Practical trzining on isolation, purification and identification of important

microbes. Study and collection of Plant pathogens and herbaria preparation.

5 ..m,:._w
ure of Head
Head
Nepartment of Botany
Patna Universtiy




NAAC Criteria-l1

Name of the Department- Botany Name of Programme: M.Sc. Biotechnology

Programme Specific Quteome

M.5c. Biotechnology is & two-year posigraduate programme initiated with an impetus (0 impart advanced krowledge on modem biology. Other
than providing students with the indispensable knowledge, the programme curriculum fosters problem-solving and ¢ritical (hinking skills thai
prepare students lo lake on any challenges.

Under this programme the swedenls gain insights on the key research areas of Advances in Microbial, Plant and Environmental Biotechnology.
The programme encompasses a balance of both theorelical and practical sessions which enables the students to apply iheir learning and develop
end results.

The programme focuses on career-orienied subjects like Microbial Biolechnology, Genetic Engineering, Plant lissue cullure, Animal
Bistechnology, Enzyme Technology and Bioinformetics.

=
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M. 3c Dagres Courss in Biotachnology
Patna Univeraity




Course Quicome

Subject: Bislechnology

Semesier- 1

Mo

Al

Paper/Course Title

MEBTCCC-1 cell & Molecular Biology and Genetics

On successful completion of this course, studenl will be able 10 know about the
-Diversity of cell, Cell signaling, Organelle biogenesis, Apoptosis

-Process of replication of DNA, transcriplion, post-lranscriptional modifications and
translation in bath prokaryotes and eukaryoles; Regulation of gene; Genelic
recombination in prokaryoles

-Principles of genetics

The course has importance in the sreas of scademic aad research. The studenty
will get in-depth knowledpe of biologics| processes through the investigation of the
underlying molecular mechanisms.

B

MSBTCCC-2 Microbiology

Students able to—

- Acquire and demonstirate comperency in laboratory safety and skills applicable 1o
microbiological research

- Identify the major eategories of microorganisms and anelyze their classification,
diversity and structure.

= 1dentify and demonstrale how to control microbial growth.

FDemonstrate and cvaluate (he interactions between microbes and hosts and
gnvironment,

[The course has importance in the sreas of scademic, rescarch and employability,

e

MSBTCCC-3 Biomolecule and Basic Enzymology

Students should be able 1o

- Gain fundamenlal knowledge in biochemistry

= Understand Lthe molecular basis of various pathelogical conditions from the
perspeciive of biochemical reactions.

VY
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M Sc_Degree Couise in Biplechnology

Patna Untversily

- The course provides a thorough understanding of Enzymology principles,
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undamenial properties of enzymes, calalyric mechanisms and enzyme kinetics. The
:ourse also provides an overview ol enzyme purification, localization of enzymes,
nzyme immobilizalion and epplications of enzymes in various industries.

‘umremt course provide a lhorough theorelical knowledge and an undersianding relnted|
o struclure classification and funclions of carbohydrates, lipids. amino acids and thein
erivatives. The course (urther sheds light on principle ol enzyme catalysis.

I'he course bas importanee in the arcas of academie, rescarch and pharmaceutical
nuusirics.

4 MSBTCCC-4 [Practical

Studenls able 1o -

- To claborate concepts of biochemistry wilh casy lo run experimenls.

- To make siudents leamn the estimation of carbohydmtes, lipids, proteins and nueleid)
prids. The students elso leam various technigues such as various types of
chrometography used for separation of amino acids and plant secondary metaboliles.

- To familiarize with basic laboratory instruments and understand the principle of
measurements using those instruments with experiments in biochemistry.

- To isolate, characterize and identify common bacieria and fungi.

- To determine bacterial lond in different samples.

- Perlform antimicrobial sensitivity test.

- Preserve microbial cultures.

The course lias imporianee in the arcas of research and employabilily.

Signawre of Coordinaidr

Co-ordinator
M Sc. Dagres Course n Bletethnotogy
Patna Untversity
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Course Ouleome

Subject: Biotechnology

Semester- 11

Title

Course Dyleome

I MSBTCCC-5Rielenilizer and Mushroom Technology

Application of micrubial inoculants, like, Rhizobium, Azofobacter, Azospiriflum|
Phosphate Solubilizing Microorganisms and Arbuscular Mycomrhizal Fungi, is an
inegral part of [megraled Nument Managemen (INM). Therefore, students able (o
pcquire 1he demiled knowledge of production of different types of Biofertilizers.

- also determine the most impornans species of cultivaled mushrooms and knows the
basic way of their cultivation.

The course has imporisoce in the areas of skill developmeni and entreprencsurship,|

5

[ASETCCC-GBiophysics and [nstrumentalion

Students able to
Hleamn the history, theorstical hasis and basic understanding of some of Lhe lates
techaologies in the area of biotechnalogy.

- Leamn about Lheory and epplications of various instruments used in modem biology.
- Dezign an experiment with step-by-step instructions o address a research problem.
The course has importance io the areas of academic. research and employability.

taa

MEBTCCT-7|Biclogy of Immune System

Students able to -

- Apply their knowledge in designing immunological experiments to demonstrate innate,
humoral or cytotoxic T lymphocyte responses and figure out the kind of mmune
respanses in the setting ol infections (viral or bacterial).

- Evaluate the usefulness of immunology in dilferent pharmaceutical companics.

The course hns imporinoce io the arens of scedemic, rescarch and employability.

® Sc. Degree Coucse in Biotechneiogy
Palna Up'verzily

M 5\9
H&ad
Umﬁnlam_ﬁ_ of Bolany
4 Palna Universili



4 [MSBTCCC-8Bicprocess Technology

tudents able Lo —

Appreciale relevance ol microorganisms from industrial context.

Give an account of design and operations of varicus fermentors.

Present unil operations ogether wilh the fundamental principles for basic methods in

raduction lechnique for hio-based products.

Critically analyze any hioprocess from an cconomics/market point of view.

Give an account of imporiant microbial/enzymalic industrial processes in food and fucl
industry.

he conrse has importance in 1be nreas of academic, research and employability.

ISPTCCC-9Practicul

LFl1

This course will provide an overview of different instrumentation sysiems used in
iptechnological lab. The studenls will come io know about principle and working of|
ifferent instruments and their applications in biological ressarch. The students will also
able 10 comprehend techniques such as different types of spectroscopy,
entrifugation, Chromatography, Eleciropharesis ¢1¢.

udents should alsa be able o -

Evaluate the usefulness of immunology in difterent pharmaceutical companies.

- (3ain ability to invesligale, design and conduct sxperiments, analyze and interpret dala,
d apply the laboratory skills Lo solve complex bioprocess techniques.

his expericnce would enable them to begin 8 carcer in industry that engsges In
odern biology ms well as in research laborale conducting fundamental
rch. Students can develop relevant skill set which #an gid their employment.

O =775
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Signuture of Coordinavor
Co-¢rdinator

W Sc Dagree Ceu-gp in Blatechnology
Patna lintyn gy .
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Course Duteomme

Subject: Biotechnology
Semester- [11

Na

Sk

Paper/Course Title

Course Outcome

MEBTCCC-10 B asmistics and Dieinlormatics

-Biostatistics is essential to undarstand the ineerprewrion and analysis of scientific data,
This course covers the basic tools that can be used for the collection mnalysis and
preseniation of data specifically in rescarch experiments. The course cnables the students to
undersiand the imponance ol setling up experimenls and how 10 process research dats o
reach significant conclusions.

~Bioinlormalics has now become en indispensable tool in biological research. This course
provides 8 comprehensive knowledge of bioinformatics 1005 and their wide applications in
various ficlds of biolechnology. The course is desipned to develop desimed skill set in
bioinformatics which 18 benelicial for both future research and employment of students.

The course has importance in the areas of research and employabilicy.

2

MSBTCCC-11 [Recombinant DNA Technology

Given the impact of recombinant DNA 1echnology in moedern society, the sludents should

endowed with strong theoretical knowledge of this lechnology. In conjunction with the
ticals in molecular biology & genetic engineering, the students should be able 1o take)

p biological research as well as placement in the relevant biotech industry.

tudents also able w -

undersiand different types of intellectual property rights in general and protection of

roducts derived from biotechnology research and issues relaled to application and

sblaining pawenis.

gain knowledge of biosafery and risk assessment of products derived from E....bEEE*

NA research and environment release of genelically modified organisms, nationsl an
inlemational regulations, i

M Sc. Dagree Course in Biotechnotogy

Falna Uprtveray
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Understand ethical aspects related 1o biological, biomedical, health care  and
iotechnology research,
he course has importance in the areas of ncademic, research and employability.

3 MSBTCCC-12|pjany and Animal Biotechnology m_._.._._nn:.m should be able 1o gain fundamental knowledge in animal and plant biotechnology

d their applications,
he course han importance in the arcas of ncndemic. research and employability.

4 MSBTCCC-13 Environmental Biotechnology

completion of course, students will be able Lo understand
use of basic microbiological, molecular and analvtical methods, which are extensively
sed in environmental biotachnology,
d address complex envimnmental issucs from & problem orienied, interdisciplinary
rspective.
various unconventional uses of micrcorganisms in vanous indusiries and environmenial
nefits of use of the microorganisms,
he course hns importance in the areas of academkc, research and employability.

5 MSBTCCC-14 Practical

lab course 15 designed as to give students a hands-on experience on plant tissue culiuwrg

d associated lechmiquas. During the lab course students gel exposure 1o laboratory sel vp
for plant tissue culture media preparation and sterilization for plant growth modulation of
lant growth faclors callus culture micropropagation ete.
n completion of course, siudeots should be able to gain basic skills
-in animal bioclechnology.
-in gene cloning, prolein expression. This experience would enable them to begin a carger
in industry thal engages in genetic engineering as well as in research laboraloricy
conducting fundamental research.
-in most important bicinformatics databases.
-predicting secondary and tertiery structures ol protein sequences.
The studens are also exposed 1o cutling edge lechnologies Lo achieve a solulion and learn
to process scientific data using biostatistics.
The course has importance in the arcas of academic, researdh and employvability.

Signature of Coordinalo
Co-ordirrator
M 9c. Dagres Course in Blolachnalogy
Paine Untveraily
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Head
Jeparimeni of Botany
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Conrse Qutcome

Subject: Biotechnology
Semester- IV

Sl. | Paper/Course Title

No
1 SBTCEC-] jecl dissertation/lnternship [Students should be able to learn how to select and defend a topic of their research, how to

eilectively plan, exccute, evaluate and discuss their experiments. Students should be able 1o

demonstrate considerable improvement in the following arcas -

~ In-depth knowledge of the chosen area of research,

- Capability to critically and systematically integrale knowledge to idenlify the issues

must be addressed within the framework of the specific Lhesis.

- Competence in research design and planning,

- Capability to create, analyse and critically evaluate different technical solutions.

- Ability to conduct research independently.

= Ability to perform analytical techniquesfexperimental methods.

~ Project management skills.

- Report wriling skills.

~ Problem solving skills.

- Communication and interpersonal skills.

Project dissertation/[ntemship -Do-

|
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Co-ordinator
M 2¢ Dagres Course In Biotechnology
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