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BIOTECHNOLOGY

An unprecedented growth of humen knowledoe in the field of Riological Sciences coueled with
egally sionificam dewelgmerts in the field of tedhrolagy have braght significant dhanges into exdisting
social ard ecoanic systars. The averging field of Bictedrolagy is likely to further ehance the golicatians
of Science ard Technology in the service of humen wel fare. Moderm Bictechnology processes encaneass
a wide rance of new products such as antibiotics, vaccines, moncclonal antilbodies and many more.
Furthemore, develogrents in recarbinant INA technology have yielded nurercus new useful products
in the fields of healtheare ad agriadlare.

Tre presant syllalos takes care of all these aspects. De adasis has been laid an familiarizing
the learmers with the furcarental cocgots, kesic tedniqes ad their goolicatians. Tt is exoected that the
knowledoe gained throuch the studly of different topics and the skills acquired throuch the prescriled
practical work will meke the learmers carpeteant tomest the dallanges of acachnic as well as professianal
aourses after stdying the sloject at senior secodary stace.

OBJECTIVES

Tre lroad dojectives of teaching Bictedology at senior secacary leel are :

o Tohelp the learmears know and understard kasic facts ard aoncepts in the sdoject at elenentary
SR

o Toexree the suoats to dif ferent lasic processes and kasic tedmniques used in Bictedrology

e To fanliarize the learrers to uderstard the relatiaship of the sioject to health, nuritian,
aviramet, agriciltire ad irdsstry etc.

o Todewrlg conceptal aorpetence in the learmers so as to agoe Yo with professioal courses
Infitue cGareer .

e Toaoymirt stdkets with dif ferent agolicatians of Bictedrolagy in everyday life. To dewelo
an interest in studerts to shdy bictedrolagy as a disciplire.
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BIOTECHNOLOGY 6 Sy of variaus stages of mitosis ard calailation of mitctic irdex.
THEORY ‘T Preparation of Karyotype.
COURSE STRUCTURE 8 Cell couanting (using Haarocytareter)
CLASS - XI Q9 Isolation of genamic INA.
One Paper Time : 3 Hours 70 Marks 10. Detection of INA by el electrodresis.
Unit Contents Marks 1. Isdlation of milk protection. (Gas=in) .
I Biawleaules 20 13. Assaying the enzyie acid phosohate.
J1IN Cell and Develoarent 20
v. Geretics and Molecular Biology 20 Scheme of Evaluation :
Total
ota 70 Time : 3 Hours Max. Marks 30
Unit-I:  Introduction to Biotechnology 10 The scheme of evaluation at the end of session will be as under :
Rmms of BlOdthcal Frgineering Two experinents . 20 Marks
Bictedmology ard Scciety . Viva o . . 5 Marks
Unit-II: Biomolecules 20 Practical recad : 5 Marks
Building Bliccks of Biamoleaules-Structire ard dyranics
Structure ard function of Macramwleaules.
Biodeamnical Tedmigues +4+4+4+4+++
Unit-III: Cell and Development 20
Trelesicunit of life
Cell Gowth and develoarent
Gllular Tedniques
Unit-IV:  Genetics and Molecular Biology 20

Principles of Garetics
Genare Function
Gaetial Tedmniquees

PRACTICALS

Note : Every student is required to do the following experiments during the academic session.
IR Preparation of uffers and H determination.
2 Sterlization tedmiqes (Wet ad Dry Sterlizarion, Gemical sterlization ard Unafiltration)
3 Media precaration (Solid ard Liquid IB medium)
4 Isolation of kacterial franard ad staining of kederia.
) Determination of kacterial groath arve.
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DESIGN

QUESTION PAPER/UNIT TEST

Subject
Unit/Paper :
Class : XI

Time : 3 Hours

FullMarks : 70

BIOTECHNOLOGY
Theory

L. WEIGHTAGE TO OBJECTIVES :
Cojectives K U A S Total
Percentace of Marks 35 45 15 05 100
Marks 25 31 10 04 70
II. WEIGHTAGE TO FORM OF QUESTIONS :
Forms of Questions E SA-I SA-IT | VSA 0] Total
No. of Questians 03 07 10 10 04 34
Marks Allotted 15 21 20 10 04 70
Estimeted Time (inMintes) 60 a2 40 30 08 180
III. | WEIGHTAGE TO CONTENT :
Unit Contents Marks
IR Tntroduction to Bictedrology 10
2 Biamoleaules 20
3 Cell and Develogrent 20
4 Geretics & Molecular Biology 20
Total : 70
IV. SCHEME OF SECTIONS : Nl
V. SCHEME OF OPTIONS: Nl
VI. | DIFFICULTY LEVEL:
Difficult : 15% marks
Average : 50% marks
Easy : 35% marks
Abbreviation : K (Knowledge), U (Understanding), A @plication), S (kill), E (Essay Type),

SA (Sat Answer T
+4+4+4+4+4++

), VSA (Very St Answer Typee), O (Qojective Type)
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BIOTECHNOLOGY
THEORY
COURSE STRUCTURE
CLASS -XII
One Paper Time : 3 Hours 70 Marks
Unit Contents Marks
I. Protein and Gene Manipulation
Caoter T Protein Structure and Enginesring 15
Cracter IT Recombinant DNA Technology 15
Cracter TIT Genamics ard Rioinfonmatis 10
IL. Cell Culture Technology
Caoter T Micrdoial Qultural ard Agplication 10
Cacter TT Plant Gall Qulture ard Agplication 10
Cracter TIT Aninal Cell Qulture ard Agplication 10
Total 70
Unit-1: Protien and Gene Manipulation Marks 40
Chapter I:  Protein Structure and Engineering 15 Marks
Tnraduction to the warld of Proteins
3D Shape of Proteins
Strudure Fundiiaon rellatianship in Proteins
it of .
Craracterization of Proteins
Protein kased products
Proteanics
Chapter II: Recombinant DNA Technology 15 Marks

ligudesbounlonl

Tools of DNA Technology

Making Recombinant DNA

DNA Library

Introduction of Recarbinant INA into host cells
Icatifiction of recobirants
Polymerase Chains Reaction (FCR)
DNA Probes

Bixridization Tedniqes

DNA Sequencing

Site-directed mitaceesis
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Chapter III: Genomics and Bioinformatics 10 Marks PRACTICALS
Inrodctian . _ Note : Every student will be required to do the following experiments during the academic session.
cIng Projects IR Isolation of kacterial plasmid INA ard its cetection by cel electrgdharesis.
Gare Production and counting
Genare similarity, S’ s and aamparative genamics 2 Restriction digestion of plasmid INA ard its aralysis by el electrgdharesis
Functional Ganamics 3 Bacterial transfamation using any plagsmid.
Histary of Bioinfometics 4  Dataretrieval ard data base search using intermet site NCRI.
oels and clature ) Domnload a INA and protein sequence fran intermet, analyse and coment on it.
Infametion Sources o _ .
Zralysis using Rloinfamatics tools. 6 Gl vighility assay (usirg Bvars blve Stain)
1 Determination of klood groges.
Unit-11 : Cell Culture Technology Marks 30 8  FEstimation of DNA
ChapterI:  Microbial Culture and Applications 10 Marks 9 Tonrexchance chravetograchy for proteins.
ligudesbounlonl 10. Reading of a INA sequencing cel ard arrive at the sequence.
Micrdaial Qulture Tedniques 11.  Estimation of blood glucose by enzymatic method (GOD/ECD)

Measurement and Kinetics of micraoial Growth .
2. Project wark.

Scale yo of micranial process
o Ofm.L Scheme of Evaluation :
Strain isolation ard Inprovarent
Aplicatias of madaial ailture tedrology Time : 3 Hours Max. Marks 30
Bicethics inmicrdiial tedmology The scheme of evaluation at the end of session will be as under :
Chapter II: Plant Cell Culture and Applications 10 Marks A Two rerts : 646 (aly ae Iased ica)
Tnrodation Practical recod : 04
&l ad TisseCilre Tedriqes V iva a1 Practical . o4

Aplicatias of (el ad Tisse Qiltuae

Gene Transfer Methods in Plarts B.  Project wark

Transopnic Plarts with Bereficial Trts woEwp B
Diagrostics in Agriculture and Molecular Bresding Vv project i
Bicethics in Plant Garetic Frgineerirg. Total 30
Chapter III: Animal Cell Culture and Applications 10 Marks
P PP Recommended Books :
l L A Textbock of RBictedmnology—Class XT : 1ished oy CBSE, New Delhi
Aninel Cel1 Cultire Tedmiques oL Bl gy s XL : pdo by , .
Craracterisation of Gall Lires A Iaboratory Manual of Biotedmnology-Class XI @ Published by CBSE, New Delhi.

2
Salep of Animal Culture Process 3 A Textloook of Rictechnology—Class XIT. : published by (BSE, New Delhi.
Aplicaticrs of Animal Gell Qulture 4 A laboratory Manual of Bictechnology-Class XIT : Published by CBSE, New Delhi.
StanCall Technology
Ricethics of Geretic Frgiresring in Animals
+4+++4+++



CURRICULUM AND SYLLABUS for Classes XI & XIT

231

DESIGN
QUESTION PAPER/UNIT TEST

Subject :
Unit/Paper
Class

Time

Full Marks

: XIO

70

3 Hours

BIOTECHNOLOGY
Theory

WEIGHTAGE TO OBJECTIVES :

dojectives K

U

Total

Percentace of Marks 35

45

15

05

100

Marks 25

31

10

04

0

II.

WEIGHTAGE TO FORM OF QUESTIONS :

Forms of Questions E

SA-I

SA-II

VSA

Total

No. of Questions 03 07

10

10

04

34

Marks Allotted 15 21

20

10

04

0

Estimated Timre (in Mirutes) 60 4

40

30

08

180

I11.

WEIGHTAGE TO CONTENT :

Units Contents

Marks

1. Protein & Gene Manipulation

i | Protein Structhure & Erginesring

15

j | Recarbinant DNA technology

15

40

Genamic & Bioinformatics

10

2. Cell culture Technology

Micrdoial Qulture & Agolication

10

Plant Gell Qulture & Agplication

10

30

==

Animel Call Qulture & Agplication

10

Total :

70

SCHEME OF SECTIONS : Nil

<

SCHEME OF OPTIONS:  Nil

DIFFICULTY LEVEL:
Difficult :
Average :

15% marks
50% marks

Easy : 35% marks

Abbreviation :

K (Knowledoge), U (Understanding), A @Aplicatian), S (&kill), E (Essay Tye),

SA (Sot Answer Tyme), VSA (Vay ot Answer Tyee), O (Qojective Type)

+++++++



