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NOTICE -

1. Change in syllabus/ordinance/rules/regulations/syllabi and

books may from time to time, be made by amendment or |

remarking and a candidate shall,

university determines otherwise comply with any change that
applies to years he/she has not completed at time of change.

2. All court cases shall be subject to the jurisdiction of Maharaja
Surajmal Brij University headquarter Bharatpur only and not

any other place.
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Ordinance and Regulations related to the Toteorated B.Sc-B.Ed,
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8. Equipment for diagnosing pupil progress and effectiveness of their own
teachings through the use of proper evaluation techniques.

9. Readiness to spot talented and gifted children and capacity to meet their needs.
10. Ability to organize various school programmes, activities for pupil.

I'l. Developing guidance point of view in educational, personal and vocational
matters.

I2. Ability to access the all round development of pupil and to maintain a
cumulative record.

13. Developing certain practical skill such as:

a. Black board work.
b. Preparing improvised apparatus.
¢. Preparing teaching aids and 1CT.

14. Interest and competence in the development of the teaching profession and
education Readiness to participate in activities of professional organization.

Integrated Programme of B.SC.-B.Ed. Degree Shell Consist of
I.  First year B.Sc.-B.Ed.
. Second year B.Sc.-B.Ed.

i, Third year B.Sc.-B.Ed.

iv.  Final year B.Sc.-B.Ed.

Duration of the course — Four years
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Group C: Pedagogy of school subject A/B : Pedagogy of a school subject third

year and fourth year (candidate shall be 1equue(l to offer any two papers from the

lollowing for part IIT & Part IV ).

l Chemistry '
Bomm : j

/00]0;&

Ph\ sics
Malhemams

% Inall thc subjects the student has to study a minimum of 12 papers in [*

vear, 12 in 2" year, 12 in 3" year and 7 in 4" year. (Total 43 Papers)

** Fach theory paper will carr ¥ hundred marks and content base paper 5(a,b),

6(a,b), 7(a,b) will carry 150 marks. (With practical part)

Scheme of Instruction for B.Sec.-B.Ed. course

Details of courses and scheme of study titles of the papers, duration etc. for

B.Sc.-B.Ed. courses are provided in tables given below:-

Four year Integrated course

Scheme of B.Se.-B.Ed. 1" year

Tm)ry—r Course | ]—'illemhc—pup? i e Evaluation ]
| Paper ~ code External | Internal | Practical "Total |
I | BSeBEd (Gen. T 100 | - |- 100
01 Lnghah(aompulam vi¥
B | B.Sc.-B.Iid. Childhood and growing T80 20 - 100
02 up \
| B.Se.-B.Ed. | (omempmdl\ Indiaand | g0 20 = 100
I -03_ ulumtmn_ R ] it Ny = i S|
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B.Sc.-B.Ed. | Instructional System & 80 20 - 100
04 educational evaluation
(G-A)
V B.Sc.-B.Ed. | Content
VI 05, (PCB & PCM group)
& 06 (sclect any threc)
VI & 1. Chemistry (LILIL) 33+33-34 - 50 150
07 2. Botany (IILILL) 33-+33+34 - S0 150
(G-13) 3. Zoology (LILIID 33433434 - 50 130
4. Physics (LILILD 33433434 - 50 150
5. Mathematics (LILIII)  40+40-40 - 30 150
750

Four year Integrated course

Scheme of B.Sc.-B.Ed. 2™ year

* ELIGIBILITY CRITERTAN ON PASSING MARKS BUT MARKS SHAILL
NOT BE INCLUDED IN DIVISION.

| Theory Course Title of the paper Evaluation
Paper code - External Internal Practical Total

I B.Sc.-B.Ed. | Gen. Hindi {compulsory)* 100 - - 100

0l
| R B.Sc.-B.Ed. ' Knowledge and curriculum 80 20 - 100

02

I11 B.Sc¢.-B.Ed. | Learning and Teaching 80 20 - 100
03 7

IV | B.Sc.-B.Ed. | Peace Education 80 20 - 100
04




5 [ Y B.Sc-B.Ed.  Content } |
gl VI | 0s. (PCB & PCM group) .
i & 06 (select any three) ‘
Vil & I. Chemistry (LILIIL | 33433-34 . 50 150
07 2. Botany (LILITY 33-33-34 - 50 150)
i (G-B) 3. Zoology (LILIIL) 33-33+34 - 50 130
4. Physics (1LILIL 33-33+34 - 50 130
:i L 5. Mathematics (1.11.111) 40-40+40 - 30 130
VIO | B.Sc-B.d. | OPEN AIR /SUPW CAMP 100
| .community service 25
i 2. Survey (Based on social and 25
5 educational events)
g 3. Co-Curricular activitics 25
! 4. Health and Social Awareness 25 ‘
F programme (DISASTER ‘
g MANAGEMLENT AND |
1 | CLEANINLSS '
3 850
ﬁ: * ELIGIBILITY CRITERIAN ON PASSING MARKS BUT MARKS SHALL
NOT BE INCLUDED IN DIVISION.
' Four year Integrated course
zl Scheme of B.Sc.-B.Ed. 3™ year
§ | Theory Course ; Title of the paper Evaluation 7
Y1 Paper | code  Lxternal | Internal | Practical l'otal
5 B.Sc.-B.Ed. | Information & communication 100 o | - 100
? 01 (ICT) (Compulsory) |
Hoo ) B.Sc. -B.Ld. Languagc across the 80 20 | - 100 |
H 02 Curriculum l |
!' 111 B.Sc.-B.Lid. | Guidance and (Jounsdmu in | 80 20 - 100
| 04 . school \
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V B.Sc.- | Content
VI BEd.  (PCB & PCM group)
& ‘ 053, (select any three)
VI | 06 . Chemistry (LILIII) 334331434 = | 50 150
| & 2. Botany (LILI 33+33+434 - 50 150 |
07 3. Zoology (LILIII 33433434 - 50 150
(G-B) 4. Physics (LILIII) 33-33+34 - 50 150
5. Mathematics (LII.111) 40+40-+40 - 30 150
VI 08 (a.b) | Pedagogy of a school subject (Part-1) 3™ 80) 20 . 100
& 4" year (Candidate shall be required to
offer any two papers from the followings
for Part -1 and other for Part-2)
1. Mathematics
2. Physics
3. Chemistry
4. Biology
5. General Science
Practicum Special Training Programme 100
* Micro Teaching ‘ ‘ 10
* Practice Lesson 50
*  Observation 035
® Technology Base Lesson 05
*  Criticism Lesson 20
‘ * Attendance/Seminar/Workshop 10
Final Lesson 100 100
L ‘ 950

* ELIGIBILITY CRITERTAN ON PASSING MARKS BUT MARKS SHALL
NOT BE INCLUDED IN DIVISION.
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Paper s Hnd Year, 12Paper in Hird Year und Paper m Vah Year ¢ Votai

w Lach thetry paper wiil carny 00 marks and conten Oase paper Ma.ol Hions
# Tlaby will cary 150 marke Latth practical »ar ),
Sehienie of Instruction for B.Sc. - B d Courses
Pewils of cour a8 ..i,\. scheme of *..L.U'\' O ke FHLISS S NI ol A ] I E R E ol | R
B hd Courses are Jlm ided in Tabies gloen below
1XPaper < 6004150
12Paper - LCO« "*-L‘-
12Paper -y ag = Pracicum +Finzl O 558
| Lk..:SOﬂ
i IV Year 7 Paper +Practma + Pract: cum ~rm-. 600+ 150 4 100 +100= 950
]
| Leﬁs'm
Total 4'-’Papc'_s‘ A v 2400 +700+200 +200= 3500
0. 321 The nhicctives of the practical werk preseaied for the buegriied Progranime o
B.5¢-BoFd Desree (Four Years are follows:
FART I
Practical Worl.
Objectives:
Teedevelop the ability and self-confidence of pupif teachers:
Lo Fo be conscious of sense of values and need Jor 1eir mcwleation i chiticren thrask
all uviilable means including one's own persulial e
20 Possess o high sense of profession:| responsibilog
3o Develop resourcefulness, so as to make the best use of the sHuation availabie.
4. Appreciate und respeet dach child's mdivadusiity amd em i s middependont and
itegraied personality.
So Avouse the cuntosity and interest of 1he PUPHS aid secure thelr sctve partcqatan i
the educative process.
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8. Practical work connected with school subjects.

9. Preparation and use of audio visual aids related to methods of teaching.

10. Experimental and laboratory work in Chemistry, Botany, Zoology, Physics and
Mathematics subjects of experimental and practical nature.

11. Study of the organization of work and activities in the school.
12. Observation and assistance in the health education programme.
13. Observation and assistance in the guidance Programme.

I4. Maintenance of cumulative records.

15. Techniques of teaching in large classes.

0.322 A candidate has to deliver at least 40 lessons (20 lessons of one teaching
subject in 3" year & 20 lessons of other teaching subject in 4" year) in a
recognized school under the supervision of the staff of the college shall be eligible

for admission to the examination for the degree of B.Sc.-B.Id.

Notes-

L. Teaching subject means a subject offered by the candidate at his‘her
running B.Sc.-B.Ed. course either as a compulsory subject or as an
optional subject provided that the candidate studied it for at least two
years. Thus the qualifying subjects like General English, General Hindi,
General Education and Environmental Education prescribed for running
B.Sc.-B.Ed. course of the University or a subject dropped by candidates
at the Part-1 stage of the degree course shall not be treated as teaching
subject.

ii. Only such candidate shall be allowed to offer General Science for the
B.Sc.-B.Ld. examination as have taken their running B.Sc.-B.Ed. course
with any two subjects out of Chemistry, Zoology, Botany, Physics,
Mathematics.
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0.323 No candidate shall be allowed to appear in the integrated B.Sc.-B.Ed.
examination I, IT, [II & TV year unless hefshe has attended (80% for all course
work & practicum and 90% for school internship)

0.324 The examination for integrated B.Sc.-B.Ed. for four yeary shall be in ftwo . 1
parts — Part 1™ comprising theory papers & Part- 2" Ppractice of teaching in ¢ . -
accordance with the scheme of examination laid down from time to time.,

1o o['}zof
it
0.325 Candidate who fails in integrated B.Sc.-B.Ed. examination in theory[ may

present themselves for re-examination there in at a subsequent examination
without attending a further course at an affiliated training college.

Provided that a candidate who fails in any one of the theory papers and
secures at least 48% marks in the aggregate of the remaining theory papers may be
allowed to reappear in examination in the immediately following year in the paper
in which passing marks prescribed for the paper in which he/she appeared and shall
be deemed to have secured minimum passing marks only prescribed for the paper
(irrespective of the marks actually obtained by him/her) for the purpose of
determining his/her division in accordance with the scheme of examination. The
candidate shall have to repeat the whole examination in subsequent year in case
he/she fails to clear the paper in which he/she failed.

0.326 Candidate who fail in the integrated B.Sc.-B.Ed. Examination Part-IT[ and
Part-IV only in the practice of teaching may appear in the practical examination in
the subsequent year provided that they keep regular terms for four calendar months
per year and give at least 40 lessons (20 in Part- 111 & 20 in Part- IV) supervised
lessons.

0.326 A: A candidate who complete a regular course of study in accordance with
the provision laid down in the ordinance, at an affiliated teacher’s training college
for four academic year but for good reasons fails to appear at the integrated B.Sc.-
B.Ed. Examination may be admitted to a subsequent examination as an Ex-student
as defined in 0.325 or 0.326 above.

0.326 B: No candidate shall be permitted to appear as an Ex-student at more

than one subsequent examination. The Integrated B.Sc.-B.Ed. programme shall be
of duration.

e
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of four academic years, which can be completed in a maximum of five years from
the date of admission to the integrated B.Sc.-B.Ed. degree.

Regulation 42 :-

Scheme Of Integrated B.Sc.-B.Ed. Four Year Examination

The integrated B.Sc.-B.Ed. (Four Years) will consist of the following components;

Part-I- Main theory papers at B.Sc.-B.Ed. T to IV paper nos. are 01, 02, 03 & 04 in
cach session are of three hours carrying 100 marks in 02, 03 & 04 (80 for theory +
20 for sessional) each. Paper 05 A/B, 06 A/B, 07 A/B in each session are three
hours carrying 150 marks (100 marks theory + 50 practical). In Mathematics (120
marks theory + 30 marks practical) and (08* A/B only in Il & IV vear) in each
session are of three hours carrying 100 marks (80 marks theory + 20 marks
sessional) each.

Part-11- Practice teaching — Micro Teaching, Internship, Practice Teaching of 20
weeks (10 at B.Sc.-B.Ed. Part-IIT & 10 at B.Sc.-B.Ed. Part-1V) Block Teaching
and Criticism and Final Lesson in IlI & IV Year per teaching subject .

Organization Evaluation Of Practice Teaching:

1. Every candidate will teach at least 40 lessons (20 in Il Year & 20 in IV
Year) during practice teaching session. At least 10 lessons in each subject
should be supervised.

2. 40 (20+20) lessons as desired in the syllabus should be completed as full
period classroom lesson. Micro teaching lesson to be used in addition to
those 40 lessons for developing certain teaching skills.

. A minimum of 10 lessons in each subject will be supervised evaluated by the
subject specialist or a team of specialists of the subject.

o)
J




4. By and large, the evaluation of the performance in the practical teaching will be
based on the last 10 lessons in the subject when the student has acquired some
competence and skill ol teaching.

T'he internal assessment in practice of teaching will be finalized by the principal
with the help of members of the teaching staff and the same will be communicated
Lo the university betfore the commencement of the practical each year.

0. At integrated B.Sc.-B.Ed. 11l year cach candidate should be prepared to teach
one lessons at the final practice examination. At the integrated B.Sc.-B.Ed. IV year
exam candidate should be prepared to teach two lessons (one in each subject). The
external examiner may select at least 10% of the candidates to deliver two lessons
in integrated B.Sc.-B.Ed. IV year.

7. There will be a board of examiners for the external examination for each college
which will examine each candidate in at least one lesson and a minimum of 15% in
two lessons (one in each of the two subjects).

8. The board of examination will consist of*
(a) The Principal of the college concerned.

(b) A Principal or a senior and experienced member of the teaching staft of
training college, atfiliated to Maharaja Surajmal Bn] University.

A be n,o 40\’34
(¢) - . external examiner from outside the Maharaja Surajmal Brij University or a

%emon member of the te'lchmf., staff of an affiliated training college.
(d) The board as far as possible will represent social science, language and science.

9. Approximately 50 lessons will be examined by the board each day.

)
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Working Out the Result and Awarding the Division:

I. A candidate in order to be declared successlul at the integrated B.Sc.-B.Ed.
[, I, III & IV Year Examination shall be required to pass separately in Part-l
(Theory) and Part-IT (Practice of teaching).

2. For a passing in Part-1 (theory) a candidate shall be required to obtain at
least (a) 30% marks in each - Theory Paper, Sessionals and Practical; (b)
36% marks in the aggregate of all the theory papers.

U
.

For passing in Part-11 (school internship Practice of teaching) a candidate
shall be required to obtain separately at least-

# 40% marks in the external examination.

» 40% marks in the internal assessment.
4. The successful candidates at integrated B.Sc.-B.Ld. four year examination
obtaining total marks will be classified in three divisions and shall be
assigned separately in theory and school internship practice of teaching as

tollows:

Division Theory Practice of Teaching
| : 60% 60%

1 48% 48%

Pass 36% 40%

The practical work record shall be properly maintained by the college
and may be made available for work satisfaction of external examiner in
school internship (practice teaching), those arc expected to submit a report
regarding this separately.
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B.Sc.-B.Ed. 2™ Year

Knowledge and curriculum
Marks -100

Objectives

L. To create excellence in the educational system for facing the knowledge of
challenges of the twenty first century.

[§9)

To encourage the application of knowledge skills in the Indian educational
institutions.

3. To enhance the quality of pre-service and in-service teacher training.

4. "To realize the importance of curriculum modification.

5. To provide awareness and understanding of social environment.

6. To transform teacher-pupils in to a vibrant knowledge — based society.

Unit-1: Concept of knowledge & child’s construction of knowledge

e Meaning and nature of knowledge.

* Sources of attainment of knowledge in school with special references of
society, culture and modernity,

¢ Distinctions between — knowledge and skill, knowledge and information
reason and belief.

)

e Sources of' knowledge: Empirical knowledge Vs Revealed knowledge.
e Different kinds of knowledge:
(a) Disciplinary knowledge: Concept and Alternative concepts.
(b) Course content knowledge: Criteria of selection and concerns.
(¢)Indigenous knowledge Vs Global knowledge.
(d)Scientific knowledge Vs Religious knowledge.
o Concepts of Belief, Information, Knowledge and Understanding.
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Unitll Facts of Knowledge-

Different facts of knowledge and relationship such as-
Local and Universal

Concrete and Abstract

Theoretical and Practical

School and Out of School

(With an emphasis on understanding special attributes of

school knowledge) 1 |

Unit I1I : Coneept of curriculum E‘;
» Meaning, Nature and Objectives of Curriculum, Need for 3
curriculum in schools. ) ;
« Philosophical, Psychological, Sociological and Scientific basis of ?

Education with reference of Gandhi, Tagore, Dewey and Plato.
¢ Difference between curriculum and syllabus.
o FFactors Influencing curriculum,.

¢ Various types of curriculum- Subject centered, Experience
centered, Activity centered, Child centered, and Craft centered.

Unit IV Curriculum Planning and Transaction

e Construction of Curriculum

e Models of Curriculum Development given by Franklin
Bobbit, Ralph Tyler, Hilda Taba and Philip Jackson -

e Curriculum Transaction: Role of a teacher in knowledge
Construction through Dialogue, Challenge and Fecdback as
a Critical Pedagogue.
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Unit-V School: The Site of Curriculum Engagement

* Role of School Philosophy, Administration (and

organization) in creating a context for transacting the
curriculum effectively.

* Role of Infrastructural support in Teaching and | Learning:
Classroom seating Arrangement, Library, Laboratory,
Playground, Canteen etc.

* School Culture and Organizational ethos as the context for
Teachers’ Work.

* Teacher’s role and Support is “Developing Curriculum,
'[mnsactmo Curriculum and Researching Curriculum?:-
Realities and expectations.

Test and Assignment:- .
1.Class Test 10 Marks
2. Project (Any one of the following) 10 Marks
e Seminars discussions, movie appraisals, group work,
field works,
* Projects and the close reading of articleé, policies,
documents from key practitioners in the area of

Curriculum Studies in Education,

¢  How does school knowledge get reflected in the form of curriculum, syliabus
and textbooks?
*  Review ol a text book of any school subject.
® Prepare a children's literature handbook.
References-
L. Aggrawal, I.C. (2008). Knowledge Commission -2006: Major Observation and
Recommendations, Educational Reforms in India for the 21" Century, New

Delhi, Shipra Publication,
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Balsara, M (1999). Principles o-f Curriculum Reconstruction. New Delhi,

Kar:shka Publication.

Lal, R.B. and Palod S. (2015). Policy Franework and Isasues in Fducation.
Ew Delki, R.Lal Book Depot.

Malareddy. M. and Ravishankar, S. ( ). Curmriculum Development and

Educational Technology. New Delhi, Sterling Publisher P. Ltd..

Meharty, J. (2003). Modem Trends in Education Technology. (Reprint

Addirion 2013)

Prasad.  Janardan and Kumar, Vijay (1997). Advanced Curriculum

Construetion. New Delhi, Kanishka Publication.

Ramesh Shukia (2005). Dictionary of Education (2003). New Delni, A.P.H.

Pablishing Conjmration.

.. Soti and Sharma, A. (2014), Eminent Educational Thinkers of India. Agra,

R.S.A. International Publisher. Agra.
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Learning and Teaching

MARKS -100

Objectives:

After completing the course the students will be able:-

L.

™2

L]

a

To get acquainted with the concept, principles and nature of teaching and
learning,

10 understand the different learning styles based on the difference of learners.
To study the relationship between teaching and learning and the factors which

miluence [carning

Lo make use of modern information and communication technology to improve

tezching-learning process.
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To understand learning as a process of communication and be aware of various
resources available for making it effective.
6. To study and analyze the socio cultural factors influencing cognition and

fearning.

To study and understand learning in constructivist perspective,
8. To get acquainted with professional ethics of teaching profession.

Y. 1o study the new trends and innovations involved in teaching learning process

with professional ethics.

e

e

Unit 1 — Learning and Teaching Process

A

¢ Teaching: Meaning, Nature, Principle, Levels, Phases and maxims of teaching.,
&

Difference of training and instruction from teaching, f

* Learning : Meaning, Nature, Factors affecting learning and types of learning ?
¢ Relationship between teaching and learning, Resource and their development ;‘
for promoting teaching - learning process. ;* :

* Tradition and changes in view of the learning process a shift from teaching and ’
learning. i

e
6

Unit IT — Source of Effective Teaching Learning
« Eflective teaching: Meaning, component and parameters of effective teaching,
classroom instruction strategies, Teacher behavior and classroom climate.
(I'lander’s interaction analysis system)
» lostructional objectives in terms of bloom’s taxonomy,

“¢ Programming Learning: Concept, principles and types of programme learning,

* Concept of micro teaching, various teaching skills. 5
Unit 111 — Educational Technology
* Ecucational Technology: Meaning, Importance and Approaches.

* Model of teaching: Meaning, Assumptions and Fundamental elements of a

model of a teaching suchman’s inquiry training model.

SR

S e B e T S S e e

»  Communication: Concept, Elements and Communication skills, Teaching

. v AT ¥®
Learning process as the communication,

e

Unit IV - New Trends in teaching learning due to techn ological innovation
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o Anclysis and organisation learning in diverse class room: Issues and concerns.
¢ ltam Teaching, Panel discussion, Conference, Symposium, Workshop,
Looperative learning, Group discussion, Brain storming- issues and concerns
with respeet 1o organise teaching and learning process in a classroom such as
study habits, self learning, learning skills, interest, ability, giftedness. with
respect to socio economic background.
Unit V' Teaching as profession:

o Lihics of teach'ing._ professional growth of a teacher

» Teacher as a professional practitioner, identification of the performancg,
competency and commitment area for teacher.

*  Need of Professional enrichment of teachers

»  Professional ethics and its development

Test and Assignment:-

I. Class Test 10 MARKS

2. Any One 10 MARKS

»  Preparation and practical implication of at least two technical learning
resources ( transparencies, Power Point Slides, Animated V ideos)

» Identify the learning need of the learner in diverse class room with regard to
their abilities, lear_ning styles, socio cultural difference, learning difficulties
end their implication for class room teaching,

¢ Identify the professional skills for teachers and report any.two programmes
ler professional development of teaching organized by the schools raining

college! any other agencies.
o Conduct and Interview of any two students with multilingual background and
face the problems in teaching learning process.

REFERENCES:

R

I Aggarwal J.C.( 2004), * BEducational Psychology”, Vikas Publishing House *
Pyl Lid., New Delhi

!
A

2. Berk Laura (2007), * Child Development”; Prentice Hall of India, New Dell
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Bichler Robert and Snowman Jack( 1991), “ psvchology Applied 1o Teaching™;
Houghton Mifflin company, Boston.

Buzan Tony (2003), “Brain Child™; Thorsons, An Imprint of Harper Collins,
London.

Coleman Margaret (1996), ** Emotional and Behavioral Disorders”™; Allyn and
Bacon. Bostan.

Erickson Marian (1?)67), “The Metally Retarded Child in the classroom’™: The
macmillan company

Goleman Daniel(1993). “Emotional Intelligence™; Bantom Baooks, N.Y.
Goleman Daniel (2007), * Sacial Intelligence™; Arrow Books, London.

Henson Kenneth (1999), “Educational Psychology For Effective Teaching™;

Wadsworth Publishing Co. Belmont, california

. Khandwala Pradip(1988), “Fourth Eve” ; A. H. Wheeler, Allahabac.

I Mangal S.K. (1993), “Advanced Educational Psychology™ Prentice Hall of

India Pwvt. Lid., New Delhi

12, National Curriculum Framework 2003, N.C.E.R.T , New Delhi.

-Osborn Alex (1971), “Your Creative Power”™; Saint Paul Society, Allahabad,

India.

¢ Pringle MK, and Varma V.P.(Ed) (1974), “Advances in TFducational

Psychology”™ University & London Press. London

. Shaffer David(1999), “Social and Personality Development™ Wadsworth

Thormson Learning, U.S.A.

16. Sharma Tara Chand {2005), “Reading Problems of Learners Sarup and Sons,
New Delhi.
17.

Sousa David (2001), “ How The Brain Learns™; Cowin Press, Inc. A Sage

Publication Company, California.
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PEACE EDUCATION

OBJECTIVES:- MARKS-100

The course will enable the student teachers to —

°

to understand the concept of peace education.

to acquire the knowledge about peaceful mind makes peaceful world.
To understand the theory and practice of peace education

To understand the philosophical thoughts for peace.

To promote awareness about the existence of Conflicting relationships
between people, within and between nations and between nature and
humanity.

To create frameworks for achieving Peaceful and Nonviolent societies.

UNIT I Concept of Peace

s

Unit

®

Negative peace and Positive peace,

Negative Peace - Peace as absence of war and abolition of war, as the
minimization and elimination of violence, as removal of structural
violence, Peace with Justice, Peace and Nonviolent liberation technique
(Satyagraha)and Disarmament.

Positive peace: Peace as Love, Mutual Aid, Positive Interpersonal
relations, Peaceful resolution of Conflict, Peace and Development,
Alternative defense, living with nature and preserving Lifc and TFeo
system and Holistic Inner and Outer Peace.

-2: Introduction of Peace Iducation

Meaning, Concepl and need of Peace Education,

As a universal value

Aims and Objectives of Peace Education

Role of Social Agencies: Family, Religion, Mass Media, Community
School, NGO's, Government Agencies in promoting peace education.
Current Status of Peace Education at Global Scenario.

-

Unit 3- Bases of Peace Education

Becoming peace teacher-acquisition of knowledge, values and attitudes.
Lite Skills required for Peace Education (WHQ) ‘
Areas of Peace Education: Conflict management , Conservation of #
Environment
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o Challenges to Peace- Stress, Conflict, Crimes, Terrorism, Violence and
Modernization.

» Strategies and Methods of teaching Peace Education- Meditation, Yoga
Dramatization , Debate and etc,

. UNIT 4.Effective Teaching of Peace

» Peace Education for Life and Life long education, Peace Fducation and
Removing the Bias towards Violence - Correcting Distortions.

» Model of integrated Learning — Transactional Modalities - Cooperative
Learning, Group Discussion, Project Work, Role Play, Story Telling,
Rational Analytic Method — Case Analysis and Situation analysis,

» DPeace Research, International classroom, International Parliament, Peace
Awards, Creating Models for Peace technology - development of new
tools, techniques, mechanisms and institutions for building up peace and
Fngaging students in Peace Process.

Unit 5- Transacting Peace Education & Role of Social Agencies:

‘e Integration of Peace Education through curricular and co-curricular
activities
» Role of mass media in Peace Education
» Programmes for Promoting Peace Education -UUNESCO
» Addressing challenges to peace in Multicultural Society.
» Role of Religion in propogation of Peace. Nelson Mandela Mother-
Theresa, Vivekananda, Gandhian Philosophy in promoting Peace
Education. Role of Great personalitics in promoting Peace,

Tasks and Assignments
[. Class Test 10 marks
ANy one 10 Marks

o

» Prepare a Role Play of Great Personalities who worked! contributed
towards Peace.
» Organize an activity in schools to promote Peace. v

»  Write a report on Gandhi and Peace.
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e Write about the contribution of any two Noble prize winners for Peace.

s Prepare an album of Indian Philosophers and write their thoughts on
peace.
REFERENCES :- |
1. Adams.D (Ed) (1997) UNESCO and a culture of Peace: Promotling a Global
Movement. Paris UNESCO.

i

2. Aber,J.L. Brown, J.L.A.Henrich, C.C.(1999) Teaching Conflict Resolution: ":
An effective, 3
3. Dr.Haseen Taj (2005) National Concerns and Education, Neelkamal
Publications.pvt.Lid :
4. DrHaseen Taj (2005} Current challeges in Education, Neelkamal r
Publications.pvt.Ltd {

I

: i

5. Mahesh Bhargava and Haseen Taj (2006) Glimpses of Higher Education. f
Ralkhi :
6. Prakashan, Agra-2 7. Wttp:/fiwww.un.org/cyberschoolbus/peace/content. htm, [
Zi
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B.Sec. Part I1, Session 2018-19

2.+ Chemistry

Scheme:
Max Marks: 150

Duration (hrs.)Max. Marks ; .

Paper | 3 33 ‘

Paper-]| 3 a8

Paper-111 3 34

Practical 5 50

Note: Ten (10) question are to be set taking two (02) qlgcs;iéf;-.ﬁﬁln each unit . Candidates have

to answer any 5 question selecting at least one question from each unit,

CH-101 Paper I: Ino?eanié:~':Cl;exnisfw
(2 hrs or 3 Pe;;;8‘6s7§;’;ek)
Unit- f
Chemistry of Element of first Transi_t}(m’Se;ié'_s:

Characieristic properties of d-block elements. Properties of the elements of the firsi

Their binary compounds .and Aomplexes illustrating relative stability of their oxidation —states.
Coordination number and geometry.

Chemistry of Elements of second and Third Transition Series:

General characteristics. Comparative treatment with their 3d-analogues in respect of ionic radii,
oxidation  states. Magnetic behavior » Spectral properties and stereochemisiry.

Unit-11
Coordination Compounds:

Werner's coordination theory and its experimental verification,
chelates, Nomenclature of coordination compounds. Isomerism in
bond theory of transition metal complexes,

effective atomic number concept
coordination compounds, Valence

b 4 |
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Unit-I11
Chemistry of Lanthanide ang Actinide El_ements:

Electronic structure.  Oxidation States. Jonic radi; and’ lanthanide contraction. Complex formation
bceurrence and isolation of lanthanide compounds.

General features, Chemistry of Separation of Np, py and Am from Electronijc configuration oxidation
states magnetic properties. Complexation behavior, Comparison of lanthanides angd actinides, super
heavy elements. o

Unit Iy
Oxidation and Reduction:

Uses of Redon Potential datg, Analysis of redox cyele. Redox Stability. m water frost Latimer angd
Pourbaix diagrams Application of redox data in the €xtraction of elém’qnts. E

Acids and Bases:

Theories : Arrhenius, Bronsted- Lowry, Lux-Fiood, Sd'l"\'zgm System coneept and Lewis éoncep( of acids
and bases,

Non-agueous Solvents:

Physical Properties of 4 solvent, types of éoh:'en,t,s“and their generaj characleristics, reactions in non-
aqueous solvents with ref; crence to fiquid NH, ang liquid SO,.

C‘H~262 Paper-1i; Organic Chemistry / ;
(2 hrs. or 3 periods/week)
Unit-I
Elec(romagneﬁc Spectrum : An introduction
Absorption Spectroscopy !

Ultraviolet (UV) Spectroscopy- A bsorption laws (Beer- Lambert Jaw » molar absorpti\-'it}-', presentation
and analysis of Uy spectra, types of electronic transitions. Fffec of solvents oy transitions, effect of
conjugation shifs. UV spectra of conjugated ang cnones,

Infrared (1 R) Spectroscopy - Molecular Vibrations, Hools Jayy .selection rules, intensity ang position '

of IR bands. Measurement of IR specirum . ﬁngerprint region, characieristies absorption of various
functional £roups and interpretation of simple organic compounds.
'Mmu-.-“"‘_
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Unit-1]
Aleohols — Classification and nomenclature

Monohydric aleohols- Methods of formation by reduction of aldehydes, ketones carboxylic acids and
esters. Hydrogen bonding . Acidic nature, Reactions of alcohol wi mechanism, Dihydric alcohols -
methods of formations, Chemicaf reactions of vicing] glycols, Oxidative s Trihydric alcohols method of
formation, Chemical reactions of glycerol,

Phenols- Nomenclatyre structure and bonding Preparation of Phenols Physical p:‘()perlic.s- and acidic
character, Comiparative acidic strength of alcohols and phenols, Reactions of phcnhols_'c]cctmphilic
aromatic - substitutjop. Acylation ang carboxylation Mechanism of Fries Iearrangement. Clajsen
rearrangemeny. Gatterman synthesis, Hagben reaction, Lederer-Manasse reaction and reamer- Tiemann
reaction, :

Ethers and Epoxiges _ Method of formation Physical Properties. Chemical reactions-cleavage ang
autooxidation Ziese|’s method, g -0

Synthesis of ¢poxides , Acid and base catalyzed ring opening 6£gpg)kides, orientation of epoxides rin o
opening reaction of Grignard and organolithium feagents with epoxides
£ ¥

Unit. 1.~

Aldehydes ang Ketones: § ructure of the.carbonyi group. Syntheses of aldehydes from acid chlorides

o

t
syvnthesis of aldehydes angd ketones using F:3-dithianes, Syntheses of ketones from nitriies and from

Mechanism of nucicop_h_i.lic additions 1 carbony] £roup with particylar ¢mphasis on benzoin,
aldol. Perkin and Knocvcnagél condensations, Condensation with ammonia and-jis derivatives W itting

reaction , Mannich reaction, - O}gidation of aldehydes » Baeyer — Villiger oxidation of ketones |
Cannizzaro reactions MpPy (Mectr»feirl— Pondrof ~Verlay ), Clemmcnsen, wolf-Kishncr, LiATH, and
NaBH, Reductions Halogenation of enolizable Ketones. Use of acetals and 1,3-dithjane 45 protecting

group., :
Unit v
Carboxylic Acids

Structure and bonding, physical Properties. acidity of carboxylic acids, effects of substituens on acjd
strength, Preparation of carboxylic acids. Reactions of carboxylic acids, Hello. Volhard - Zelinsky
reaction. Reduction of carboxylic acids, Mechanism of decarboxylation.

Methods of formations ang chemical reactionsof halg acids. Hydroxy acids- malic tartaric ang citric
acids,

' HDIRHS TN 7
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Dicarboxylic acids: Methods of formationg and effect of heat and dehydrating agents (succinic, clutaric
and adipic acids ).

Carboxylic Acid Derivatives

Structure nomenclature angd synthesis of acid chlorides, esters, amides and acid anhydrides, Relative
stability of acyl derivatives, Physical pProperties. Interconversion of acid derivatives by nucleophific
acyl substitution.

Preparation of carboxylic acig derivatives, Chemica] reaction, Mmechanisms of esterification and
hydrolysis (acidic and basic ) :

Unit v
Organic compounds of N itrogen

Preparation of Ditroalkanes apg Nitroarenes, Chemica] reaction ;of nitroalkanes. Mechanisms of
nucleophilic substitution in nitroarenes angd their reductions i, acidic, newitral ang alkaline medja, Pieric

<

Amines structure nomenclature and Preparation of alky]. An.d'*aryl amines (reduction of nitro compounds
nitriles ) reductive amination of aldehydic ang ketdﬁi‘c‘,comp()unds. Physical Properies stercochemistry
of amines. Separation of a mixture of primary | secondary and lettiary amines Structura] features
effecting basicity of amines. Amineg salts as phage —transfey Catalysis.Gahrie] phthalimide reaction and
Hoffmann bromamide reaction with mechanism, ' |

Reactions of anmines electrophilic aromatic substitution in aryl amines, reactions of amines with nitrous

acid diazotization and mechanism syhthetjc trans formations of aryl diazoniym salls. aig coupling and jis
applications, : : ‘

CH-‘ZOS’ Paper 173 .

s (2 hrs. oy 3 periods/wcek)

Thermodynan, ics-1

Deflnition of Thermodynamic Terms ; System surrounding etc, Types of Systems, intensjyve and

extensive properties. State and Path functions and their differentials, ]"hennodynamic Process, concept
of heat and work |

First Law of 'I'hermodynamics: Statement definition of intemal energy and enthalpy, heat Capacity,
Heat capacities a1 constant volume ang Pressure and Pressure and thejr relationship. Joufe’s law, Joule-
Thomsan coefficient ang inversion temperature, Calculation of W.q. du & dh for the expansion or
teutralizion, Bond dissociation energy and jis caleulation from thermo-chemical data. Cmperatyre
dependence of'enthalpy. Kirchoffs Equation,

1T



Unit -11
Thermodynamics ~11

Second Law of Thermodynamics : Need for the [aw » different Slatements of the law. Cannot cvele and
its efficiency, Carnot- Theorm. Thermodynamic scale of temperature,

Concept of Entropy: Entropy as a state function. Entropy as 4 function of V&T, entropy.as a function
of P&T | entropy change in physical change. Clausiys inquality and entropy as criteria of Sponiahcity
and equilibrium. Entropy change in ideal gases and mixing of pases, e

Third Law of Thcrmodynamics ) Ncrnst_hcat theorcm, statement and concept ‘of residual entropy,
evaluation of absolute entropy from heat Ccapacity data . Gibhg and Helmholtz ﬁmc.tg'dhs Gibbs function
(G) and Helmholt, function(A) as: thermodynamic quantities. A &G ass-criteria of thermodvnamic
equilibrium and Spontaneity . their advantage over entropy change, Variagioh of G and A with P, V and

Chemical Equibrivm;

Equilibrium constant and free energy. Thermodynamic derivation of faw of magss action Le Chatelier’s
pPrincipal. Reaction Isotherm ang reaction isochm"e. Clapeyron tquation apg Ciausius-Clape_\-'ron
equation, applications. Nt o ’

Systems,

Phase equilibria of two cﬁmpdhé_hi system - solig- liquid equilibria simple eutectic Bi-Cd, Pb-Ag,
systems. Desilverization of lead: .

Solid Soluctions- -Compound formation with Congruent melting point (Mg-Zn)and incongruent melting
point. (Ff\'aC]-HgO) systems. Freezin £ mixture acetone- dry ice,

Liguid- Liquid mixtures: Ideg] liquid mixture. Raouvlt’s ang Henry’s Law, Non ideal system-
dzcotropes HCI-H,0 and ethanol —waler systems. Partially miscible liquids - phenol —water lower
distribution Jaw thermodvnamie derivation, Application.

Unit 1V

Electmchemistry-l

Electrical transport- conduction ip metals and in electrolyte solutions, Specific conductance and

equivalent conductance, measurement of equivalent conductance. Variation of equivalent ang Specific
conductance with djf ution.

L



Migration of ions and Kohlrausch law, Arrhenius theory of electrolyte dissociation and its limitations,
weak  and strong  electrolytes ( elementary treatmen only ). Transport number, definition and
determination by Hittorf*s method and moving boundary method,

Applications of conductivity measurements ;

Determination of degree of dissociation, determination of K of acids, determination of solubility
product of sparingly soluble salt. Conductometric tj trations,

Unit- v

Electrochcmistry» H

-

Types of reversible electrodes : Gas- metal- ion, metal — msoluble saft anion_and redox electrode,
potential, standard hydrogen electrode, reference electrodes of celj EMM.F. and single electrode
potential |, standard hydrogen electrode, reference electrodes ~standard electrode potenial, sign
conventions, electrochemieal series and its significance, ~‘

Electrolytic and Galvanic cells — reversible and irreversible cells conventional representation of
electrochemical cells, e

EMF of a celi and its measurements, Computations ol cells EMT, Calucation of thermodynamjc
Quantities of cell reactions (AG,AH and K. ) Polarization, over potential and h ydrogen aver volia ge.

Concentration celj with and without transport, liquid junction potential application of cohceniration
cells. Valency of jons solubility product and activity coefficient, potentiometric titrations, Definitions of

pH and pk, determination of pH using hydrogen quinhydrone and glass electrodes by potentionetric
methods,

Suggested Books:

Principles of Physical Chemistry : B.R. Puri, Sharma and M.S, Pathania

|

2; A Text Book of Physical Chemistry : A S Negi and S.C. Anand,
3 A Text Book of Physical Chemistry : Kundy and Jain

4. The elements of Physical Chemistry : pw. Atkins Oxford.

§:

Liniversity General Chemistry : C.N.R. Rao, Mac Millen

CH-204 Chemistry Practical { Pass Course), Laboratory Course-JI

(dhrs.org periodsiweel)
Inorganie Chemistry
(1) Preparation of Standard Solutions

Dilution - 0.1 M to (LOOI M solutions .




(i) Volumetric Analysis

{a} Determination of acalic acid in commercial vinegar using NaOH

{b) Determination of alkah content in antacid tablet using HCI

(c)stimation of calcium content in chalk as calcium oxalate by permanganometer
(d} Estimation of hardness of water by EDTA

{e) Estimation of ferrous and fenric by dichromate method

(1) Estimation of copper using thiosulphate

(iii) Gravimetric Analysis

(a) Cu as CuSCN

{(b) Ni as Ni (dimethylglyoxime)

Organic Chemistry
(i)l.aboratory Techniques

A. Thin Layer Chromatography 5
Determination of Ry values and identification of 01'génié.'éﬁﬁlpounds.

a) Scparation of green leaf pigments (spxmh lesves may be used ).

b} Preparation and scparatlon of 2, 4-dinitrophenylhydrazones of acetone, 2-butanone hexm—?—onc
and hexon-3-one using toluene and light petroleum (40-60) solvent System.
¢) Separation of a mixture of dyes using cyclohexane and ethyl acetate(8.5:1.5)

B. Paper Chromatography : Ascendmg and Circular

Determination of Ry values 'md xdcnnﬁcauon of organic compounds.

(a) Separation of mixture of phenyla]anmc and glycine, Alanine and asparitic acid. Leucine and
glutamic acid, Spray reagent —ninahydrin.

{(b)Separation of a'mixture of DL- alanine, glycine and L-Leucine using n- butanol acetic acid : water
(4:1:5),Spray reagent — ninhydrin.

(c) Separation of monosaccharides a mixture of D- galactose ans D- Fructose using n-butanol : acetonc ;
water (4:3:1)Spray reagent aniline hydrogen phthalate.

(i) Qualitative Analysis

Identification of two organic compounds (one solid and one liguid)through the functional group analysis
determination of melting point, boiling point and preparation of suitable derivatives
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Physical Chemistry
(i} Transition Temperature

{a) Determination of the transition temperature of the given substance by thermometric dialometric
method (e.g. MnCla4H,0/SrBr,. 2HL0).

(i) 'hermo chemistry

a) To determine the solubility of benzoic acid at different temperatures and 1o determine AH of the
dissolution process.

b)To determine the enthalpy of neutralization of weak acid/weak base versus strong base {strong acid
and determine the enthalpy of ionization of the weak acid weak base .

¢) To determine the enthalpy of soluction of solid calcium chloride and calculate the lattice energy of
caleium chloride from its enthalpy data using Born-haber cycle.

(iii) Phase Equilihrium

s \,A

a) To study the effect of a solute (e.g. NaCl succinic acid )on the Crmcal soluction temperature of two

partially miscible liquid (e.g. phenol- water system) anﬁ to dctcrmme the concentration of that solute in
the given phenol water syslem. '

b} To construct the phase diagram of two componente (e.g. diphenylamine benzophenonc ) systems by
cooling curve method

(iv) Distribution law
a} To study the dislribution-"di_" ipdiiic, bgtween water and CCl..

b)To study the distributton of benzoic acid between benzene and water

_......-—._..._.__._._..——....._4_.._—-——_—.._..._.-..._-—..____..--—.-—-.—_.....-..._—--.._—.-_.._-....._--—_...

(Instructions to the xaminer )
B.Se. Part 11

CH-204 Chemistry Practical (Pass Course )

max.Marks: 30 Duration of Exam : 5 hrs,

Inorganic Chemistry

2 q



Ex.1 Volumetric Analysis

Or

Giravimetric Analysis as mentioned in the syllabus 16
Onjgz'mic Chemistry

Ex.2 Identification of two organic compounds (one solid and one liquid)through the functional group
analysis, determination of melting point, boiling point and preparation of sujtable derivaties.-

Or

Perform onc experiment out of the experiments on thin layer and paper chromatography given in
svllabus, ¢ 12

Physical Chemistry

Fx.3 Perform one of the physical chemistry experiments as mexifiénpd in the syllabus 12
Ex. 4 Viva —voce ; : . 5
Ex.5 Record | 5

Books Suggested (Theory Course} %

Basic Inorganic Chemistry F.A. Cotton: G.Wilkinson and P.L. Caus Wiley.
Concise Inorganic Chemistry .J.D.Iec. ELBS
Concepts Inorganic Chcmisﬁy B. Doughts. D. Me Danial and J. Alexander
Inorganic Chemistry. D.F. Shriver P.W. Atkins and C.H. Langford .Oxford .
Inorganic chemistry. W.W. Porterfield Addison Wesley
Inorganic Chemistry. A.G. Sharpe EI BS
Inorganic Chemistry. G.1. Miessler and D.A. Tarr. Prentice Jall
& Organic Chemistry. Morrison and Boyd. Prentice Hall
9. Organic Chemistry. L.G. Wade ji Prentice Hall
16. Tundamental of Organic Chemistry. Solomons. John Wiley.
71, Organic chemistry Vol LILIT S.M. Mukher ji. S.P. Singh, and R.P. Kapoor, Wiley Eastern Lid.
{New Age International)
12, Organic Chemistry, F.A. Carey, McGraw Hill, Inc.
3. Introduction to Organic Chemistry, Strecitwicser. Heathcock and Kosover, Macmilan
14, Physical Chemistry.G.M. Barrow. International Student Edition, McGraw Hill
5. Basic Programming with Application, V.K. Jain Tata McGraw Hill
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16, Computer and common Sense. R.'Humand Shelly, Prentice hall
I7. University General Chemistry, C.N.R. Rao Macmillan

I8. Physical Chemistry, R.A. Alberty, Wiley Eastern Ltd.

9. The Elements of Physical Chemistry , P.W. Atkins, Oxford

20, Physical Chemistry Through Problems. S.K. Dogra and S, Dogra Wiley Fastern Ltd.

Books Suggested (Laboratory Course )

L. Vogel’s Qualitative inorganic Analysis, Revised, Svehla, Orient Longman

2. Vogel's Texthook of’ quantitative inorganic Analysis (revised ) J. Bassett. R.C, Dencoy, G.H.
leffery and I. Mendham EIRS. AL

3. Standard Methods of Chemical Analysis. W.W. Scotl. The Technical Press’

4. Experimental Inorganic Chemistry , W.G. Palmer, Cambridge. g B

5. Handbook of preparative Inorganic Chemistry. Vol. 1& T Braver, A cédchiic Press,

6. Inorganic Synthesis. McGraw Hill T e

7. Experimental Organic Vol I&TI P.R. Singh, D.S. Gupta and KfS,.qupai, Rata McGraw Hill

8. Laboratory Manual in Organic Chemistry, R.K. Bansal, Wnlev Eastern.

9

Vogal’s Textbook of Practical Organic Ch
10.  Experiments in General Chemistry, C.N.R

Z1.  Experiments in Physical chemistry, R.C. Das "éﬁ]gi.‘B_,’Behra. Tata McGraw Hill
12, Advanced Practical Physical Chemistry, 1.13. Yé&‘év, Goe) Publishing House
13, Advanced Experimental Chemistry. Vol. 1- Physical. I.N.
/4. Selected Experiments in Physical Chemistry, N

.G. Mukharjee. J.N, Ghjose & sons.
45, Experiments in Physical Chemistry, J.C."Ghosh, Bharti Bhavan.

emisn'y,"‘RS_.'};’ilmisfs. Hannaford, V.Rogers.
- Rao and U,.,C. Agrawal. Fast - West Press

S

Gurtii and R. Kapoor. S.Chandé&: Co.

-
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L. BOTANY
B.Sc. Part- I

Scheme
A5 SR Max Marks: 100
Paper ] 3 Hrs duration Max.Marks 33
Paper 11 3 Trs duration Max Marks 33
Paper 1] 3 Hrs duration Max. Marks 34 - ..
P S w 4 Hrs. duration Max. Marks50

3 hows ¢ i

4 hours
Duration of examination of each theory paper- Bu,

Duration of examination of practicals -

Note: ,
1. There will be 5 queqnon in each paper all questions ane compulsor\ Candidate has to
answer 21l questions in the main answer book only. e
2. Q.No. will have 20 very short answer type Quebnons (not more than 20 words) of half
marks each covermg centire syllabus, A
2 ¥

Each paper is divided into four units. There \wll bc one qucsuon from uach unit. These
Q.No. 2 to 5 will have internal choice. ;

Heieteres au)
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B.SC. PART-II
Paper I : Molecular Biology and Biotechnology

UNIT-1
Genetic Material: Biological, chemical and physical nature of hereditary material, structure of
DNA and RNAs ( mRNA, tRNA and rRNA). Watson and crick model of DNA, Nucleosome
model.
DNA replication: Meselson- stahl experiment of semiconservative replication of DNA; RNA

Primers, okazaki-fragments, polymerases; DNA- Protein interactions. Preliminary aecount “of
DNA damage and repair.

UNIT-2 3
Central dogma of life, Transcription in cukaryotes: role of ptomote) enc,\*pre mRNA
synthesis, pre mRNA processing: capping, splicing and polyadenylation. '
Translation: genetic code (Codon), initiation, clongation and termmanon
Regulation of gene expression in prokaryotes and eukaryotes: ’\Icgame and positive control,
attenuation and antitermination, Reverse transcriptase and its apphcauon :

UNIT-3

Biotechnology: Functional definition. Basic aspects of plant tissue culmre basal medium, media
preparation and aseptic culture technique. Concept of cellular totipotency; Callusing:
Differentiation and Morphogenesis; Mlcmpropagatmn Tissue culture and its applications. Basic
concept of Protoplast culture, Anther culture, Embryo culture nad their applications.

) I]N'l_'i'- 0
Recombinant DNA Technology: Tools and Techniques used in rDNA technology. Restriction
enzymes. Vectors for gene wtransfer, Bacleriophage, plasmids, cosmids and Artificial
chromosome, cDNA technology, gene amphﬁcahon Polymerase chain reaction, Application of

PCR technique, DNA ﬁnﬁerprmtmo and its uses, Application of Biotechnology and transgenic

plants, ~
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