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KG A > Accredited with A++ Grade by NAAC
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co-Kreate your Genius KGiSL Campus, Saravanampatti, Coimbatore - 641035

Regulations 2025 -26 for Undergraduate Programme

Learning Outcomes Based Curriculum Framework- (LOCF) model
with Choice Based Credit System (CBCS)

Programme: B.Sc. Biotechnology (B.Sc. BT)
Programme Code: BBT

(Applicable for the Students admitted during the Academic Year 2025 - 26 onwards)

Eligibility
Candidates for admission to the first year of the Bachelor of Science (Biotechnology) Degree
Programme should have passed Higher Secondary examination with Chemistry with Biology / Botany/
Zoology/ Microbiology / Biotechnology / Biochemistry / Nutrition & Dietitics / Nursing Vocational
group — Agricultural / Food Science / Home Science.

(As per the eligibility condition given by Bharathiar University Ref.BU/R/B3-B4/Eligibility
condition/2025/7960 dated 08/05/2025).

Program Learning Outcomes (PLOs)
The successful completion of the B.Sc. Biotechnology programme shall enable the students to

Inculcate deeper knowledge in theoretical and practical skills enabling them to work with

PLO1
disciplinary and interdisciplinary domains of Biotechnology.

BLO? Enhance students learning abilities, technological solutions in digital domains of
biotechnology for their applications in industry, research and entrepreneurship.

PLO3 Demonstrate their skills to apply approaches and methods in biotechnology for

global environmental problems like climate change and waste management.

Validate health safety and legal issues ethically with an understanding in the
PLO4 | biotechnological principles behind, for society which could fetch career in food and

agricultural industry.

PLOS Understand and apply the Indian Knowledge System (IKS) in emerging Biotechnological

industry.
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B.Sc. Biotechnology
Distribution of Credits and Hours for all the Semesters

No. of i Total
Part Course Category Courses Hours Credits Credits Semester
| | Language 4 4X4 16 4X3 12 12 1-4
Il | English 4 4X4 16 4X3 12 12 1-4
Core Theory (6 hrs. / week) 4 4X6 24 4X4 16 3,6
Core Theory (5 hrs. / week) 8 8 X5 40 8X4 32 1,245
Core Theory (5 hrs. / week) 1 1X5 5 1X3 3 6
Core Lab (4 hrs. / week) 1 1X4 4 1X2 2 1
Core Lab (4 hrs. / week) 3 3X4 12 3X3 9 2,34
Core Lab (5 hrs. / week) 2 2X5 10 2X3 6 5
Allied (5 hrs. / week) 1 1X5 5 1X4 4 4
W " Allied (4 hrs. / week) 1 1X4 4 1X2 2 100 3
Allied (4 hrs. / week) 1 1X4 4 1X3 3 2
Allied Lab (4 hrs. / week) 2 2X4 8 2X2 4 2, 3
Electives 2 2X5 10 2X3 6 5,6
Project 1 1X6 6 1X5 5 6
Internship (IT) 1 - - 1X2 2 5
Skill Enhancement (SEC) 3 3X2 6 3X2 6 3,4,6
Foundation Course (FC) 2 2X2 4 2X2 4 1-2
Foundation Course (FC) 1 - - 1X2 2 3
Ability Enhancement
v Compulsory Course(AECC) 3 3X2 6 3X2 6 14 12,4
Ability Enhancement
Compulsory Course(AECC) — 1 - - 1X2 2 3
Online Course- MOOC
v Liberal Ar_ts — (Extra-Curricular i i i 5 5 5 4
& Co-curricular)
Total 46 180 140 140
Consolidated Semester wise and Component wise
Hours and Credits Distribution
Part | Part 11 Part 111 Part IV Part V Total
Semester : : : - - :
Hrs. | Credits | Hrs. | Credits | Hrs. | Credits | Hrs. | Credits | Hrs. | Credits | Hrs. | Credits
1 4 3 4 3 18 13 4 4 - - 30 23
2 4 3 4 3 18 13 4 4 - - 30 23
3 4 3 4 3 22 15 - 4 - - 30 25
4 4 3 4 3 20 15 2 2 2 30 25
5 - - - - 30 23 - - - 30 23
6 - - - - 30 21 - - - - 30 21
Total 16 12 16 12 136 100 12 14 - 2 180 | 140
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Curriculum

B.Sc. Biotechnology

Semester—1
Examination
Course Course Hrs./ )
Code Part Category Course Name week _Duration Max Marks Credits
InHours [cia [ ESE| Total

osTAMIIL| | Tamil -1

I Hindi — |
25HIN11L Lanauage — |

| guag 4 25 | 75 | 100 3
25MAL11L I\/Ialayalam— |

|
25FRE11L French—1
SEENG12L Il |English—1 | English—1 4 25 | 75 | 100 3
2EBBT13C " Core — | Cell Biology 5 25 | 75 | 100 4
25BBT14C 1 Core- Il Genetics 5 25 | 75 | 100 4

Cell Biology &
J5BBT15P I Core Lab - | Genetics Lab 4 40 | 60 | 100 3
25BBT16A 11| Allied — | Chemistry 4 25 | 75 | 100 2
JEENVIEC Environmental
25SOF1AE v AECC -1 Soft Skills 2 - 50 | 50 2
Total 30 700 23

Department of Biotechnology 3




KG College of Arts and Science (Autonomous) 2025 Batch

Semester 1
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Course Code Course Name Category Hours / Week Credits
25TAM11L Tamil -1 Language — | 4 3
Course Objectives
o Qevsdlw suaridgHenuws MlHLHI 6l&TeiTEHH 60
o (QVEHFWILD LIHL &@GLD FHmedr
o QPG EW @)VEHEHNT 2 e T 6lFIiIgeV
o Flpewrmiie) Wewmullewers &HmIsHCsHTsHe0
Course Learning Outcomes
On the successful completion of the course, students will be able to
cLO CLO Statements Knowlecige
Level
- ygidbasallemsuilest  cpevd  eurpallwsy  ellpllwBisemer 2 _ewTihg) KL K2
©a T6iT (61H % 6V.
CLO2 | Anbs wHmid suregld seilehisemer 9 Mlbg C%TeTEnHS6D. K2, K3
CLO3 Anbs uewL LiuTeriseflsst  FAmisewguilsv GeueafliiLi(hid FOPHF K3
FAppewerrsHewear o Mlbgl ailflliLjenTieneuls 6lLmig%e.
cLO4 SMHTV PGS WBIGTTERT LFlshsallens, FAnseamns GCasrearm eueribs KL K3
st ev56m5 %60
CQurleowts Udewpullery GCus erwsd sHas Chewmeuwimesr  HLOLD
CLOS (3)6v5 3 6T S Bl 65T @) eTmlwen Lowi Ten LoeH U 26U 56V. BEDL_(LPEDM K2, K3
aurpals@Hsh CoheweauliL(BId  YBISHIWVS Hl35H5MEHH  HLOIPTEHSLD
CFIBYIGHTeT LWDHF emL_g6v.
K1 - Remember; K2 - Understand; K3 — Apply.
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Part—1: Tamil -1

Unit Content Eg;:;i
BT_(HLiummi
1. 2 wasgems CHrsd allerayssy - LTrghwmi
2. uTrFHTEeT Sallensder - UTTSlSTF6IT
o SlpiCGumy
3. pnmiewwGuw o ulliFlewsy - [BTLD&EH6V &allEhiT
. 4. CrauGspeusit sallewsser - B56uGs 65T 14
® FTEMEVWLD LOTBISEHLD Cl&F(HLILJLD
* yglw of(
5. geuTLIEDET - 5allsGsm LGV T @ LTesT
o Gumiig
* LTWS
6. Ydssasd Fhews - sallepi suresdl
FOLPSLD
1. el iLmeugy Fi........ - Q@ HLOlLpedTLIGT
2. Oprewevhgl CuUTGsTesT - HallEhT HTLOEW T
I 3. Bl(HBBINESHET HTHBHLI LydHH6T - [BIT. &TLDJTF6BT 14
4. wriisemerls Lm(hGeusst - HUT (LSS
5. yerafll) L6 (wandan) - S| PS LUTTS]
6. BTl @UyDL uTL V&6 (STevrl B UTL 6V , GSLDLOTBIGL LITL 6V ,
2 15065 TifleD)
Anisens
1. srepaemesr A INININEE 0
2. HEDLOSHTHIS] - OQWSTHSH6T
111 12
3. GFrpmis HemTs S, - 0w GLrsHeT
4. m wTENEITH6IT - 6T6V. T TLDJ] (1 613630T 63T
5. WrSwHs STLILID HIDHHeUsT - ewrL_mer LiiluigiFlevf]
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Unit Content No. of
Hours
B)evsalw aurevTm)
1. wryssalswguilst CsTHmpld sueridFdujid
I\Y 2. ygissaiswguilsst GHTmmupld sueridFujid 10
3. ewamnsgn sallengullest GHTHMLPLD eueTiddlujib
4. Amisengullest GHTHMLPLD eueTiddlu)ib
()60 6wTLD
1. 6105 &1B6T (PBHV 6T(PSHSISH6T, FTTGILILYSSIH6T)
vV 2. stSGIdHefler Lipliy 10
3. wrSHlewraer
4. vuimAs@flwer - GomifleLiwiiiiy
(pmiFlev5 S0 (hhgI HL0(pd @ GTNGLIWITES6V)
Total Hours 60

Reference Books

. Guym. @mard, w.or.CGumr. (2014), urrd urLevser, Qe LTSI, SLOPL LVSHHEVS

HLPHID, HEHFTQT.

9L1g160 7@ Lmer,(2000), gpevrusne, sailldsGsm LIl

HTwewr sHaiwgser, (2012), pluy, GFepam s aneaysv

surgrreerTi 1p, (2021), slp @evsdw surevrm, Frélduw sTL Ll LGy.

[, 3 I N R US I B NS ]

yewesreui LEhFTHISLD &, (2017), S0 @Vl eurevTmy, Srevm LGLILISLD.

6 | wpewesreui GeumisL_yriesr &r. Gar (2008), sl @evsaslw sursvTmi, sewsvwis Geuafluf(®.

T | urbgsrwerri 9.4 (2002), psvev sl 6Tps Ceusssr(Hom?, HsL6d] Blemevwwiid.

rrwaslmagemresr sterv (2006), 100 Anbs Ansemsssr ( QsTEg 1 & 2) udllusn: Cserbglif

WEWNINEAT)

9. | gwrer Gar (2010), s10lp B)evdamsemtid sTaflul HMLPSHLD , FHHWT LIFILISLD

10 | #58)Geuev #,(2012), pri@liymalwey, wenflleurdsi LFiLIELD
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Question Pattern

&revLh © 3 ewfl GBrid Crss I IGLesTSHET : 75

ifley — oy 10x1=10

o sflwrer aflewL_ewwd CaHiH6\SHSHI 6TLHIS.

Uifley — gy 5x5=25

o  OFiiuer - 1 eflesrr
e OFiiuer - 1 eflesrr
o FAmisens - 1 eflesrr
o Qs eureorm - 1 eflesrr
*  BVEHEHEMTLD - 1 allewrm

fey— @  5x8=40

o Quiiysr - 1 eflsrr
o OFiiujer - 1 eflesrr
o Amisens - 1 eflesrr
* QsFW eurevTm - 1 eflesrr
o Qurfuwicy - 1 eflsrr
GOy : <, @) Lfleysaflsy allearrdser "@)s1" oV "9ig1" 6T6aTD uemHUN HHHHS

IV GHSH6T O (HHHI 9 eWLDSHHV GeuesdT(HLD.
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Course Code Course Name Category Hours / Week Credits

25HIN11L Hindi - | Language — | 4 3

Course Objectives

e Improves grammatical knowledge
e Will continue to read and learn about articles and think about them

e It is possible to read and understand short stories and understand the thoughts and life of the people of
this state

e Translation knowledge and the ability to read and analyze a message are also available
Course Learning Outcomes

On the successful completion of the course, students will be able to

cLO CLO Statements Knowledge
Level
CLO1 |Understand the text styles and grammatical elements K1, K2
CLO2 |Discuss the content of a reading passage K2, K3
CLO3 | Develop an interest in the appreciation of short stories K3
CLO4 | Comprehend the grammatical structures and sentence making K1, K3
CLO5 | Understand the language and developing English to Hindi translation skill K2, K3

K1 - Remember; K2 - Understand; K3 - Apply
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Part—I: Hindi-1

Unit

Content

No. of
Hours

Prose : Nuthan Gadya Sangrah

Lesson 1 — Bharathiya Sanskurthi - Dr.Rajendra Prasad
Lesson 3 — Razia - Ramaviksha Benipuri
Lesson 4 — Makreal - Yespal

Lesson 5 — Bahtha Pani Nirmala -‘Ageya’

Lesson 6 — Rashtrapitha Mahathma Gandhi - Mukthibodh
Lesson 9 — Ninda Ras - Harishankar Parsayi.

14

Non Detailed Text Short Stories: Kahani Kunj
Pareksha - Premchand

Mamtha - Jayashankar Prasad

Apna paraya - Jaynendrakumar

Admi ka bachcha - Yespal

Bolaram ka jeev - Harishankar Parsayi

Vapasi - Mannu Bhandari

14

Grammar: Shabdha Vichar Only
(Noun, Pronoun, Adjective, Verb, Tense, Case, Endings) Theoretical & Applied.

12

Translation: English — Hindi Only.
Anuvadh Abhyas — I11 (1-15 Lessons Only)

10

Comprehension:
1 Passage From Anuvadh Abhyas—I11 (16-30)

10

Total Hours

60

Text Books

1

Jayaprakash, (2009), Nuthan Gadya Sangrah, Publisher : Sumitra Prakashan
Hastings Road, Allahabad — 211001.

Sumitravas, 16/4,

Amithab. V.P. (2011), Kahani Kunj, Publisher : Govind Prakashan Sadhar Bagaar, Mathura, Uttar
Pradesh,—281 001

Department of Biotechnology
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Course Code

Course Name Category Hours / Week | Credits

25MAL11L

Malayalam - | Language — |

Course Objectives

e Improves grammatical knowledge

e Will continue to read and learn about articles and think about them

e ltispossible to read and understand short stories and understand the thoughts and life of the people of

this state

e Translation knowledge and the ability to read and analyze a message are also available

e Translation knowledge and the ability to read and analyze a message are also

Course Learning Outcomes

On the successful completion of the course, students will be able to

CLO CLO Statements Knowledge Level
CLO1 Understand the text styles and grammatical elements K1
CLO2 Discuss the content of a reading passage K1
CLO3 Develop an interest in the appreciation of short stories K2
CLO4 Comprehend the grammatical structures and sentence making K3
CLOS tLrJ:r?s(,alrastti?)gdsL:n? language and developing English to Malayalam K4
K1 - Remember; K2 - Understand; K3 — Apply; K4-Analyse.
Department of Biotechnology 11
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Part—I: Malayalam — |
Unit Content No. of Hours

I Novel — Pathummayude Aadu - Vaikam Muhammed Basheer 14

] Novel- - Pathummayude Aadu - Vaikam Muhammed Basheer 14
i Short Story - Ente Priyappeta Kadhakal — (Akbar Kakkattil) 12
v Short Story - Ente Priyappeta Kadhakal — (Akbar Kakkattil) 10
\ Composition &Translation(English to Malayalam) 10
Total Hours 60

Text Books

1

Vaikam Muhammed Basheer, (2012), Novel- PathummayudeAadu, D.C.Books,
Kottayam, Kerala

2 Akbar Kakkattil, (2009), Short Story - Ente Priyappeta Kadhakal

Reference Books

1 Tharakan K.M , (2016), Malayala Novel SahithyaCharitram, N.B.S.Kottayam.

2

Achuyuthan M, (2014), Cherukatha Innale Innu-M.Achuyuthan D.C Books,
Kottayam.

3 Dr George K.M,(2011) Sahithya CharitramPrasthanangalilude, D.C.Books Kottayam.

4 Sukumar Azheekode, (2015), Malayala Sahithyavimarsam, D.C.Books

Department of Biotechnology
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Course Code Course Name Category Hours / Week | Credits

25FRE11L French - | Language — | 4 3

Course Objective

To understand, speak, read and write simple, standard speech which is very slow and is carefully
articulated and can recognize familiar words and very basic phrases concerning themselves, their family
and immediate concrete surroundings when people speak slowly and clearly.

Course Learning Outcomes

On the successful completion of the course, students will be able to

CLO Course Outcome Knowledge Level
CLO1 | Comprehend basic vocabulary K1
CLO2 | Understand basic syntax and grammar patterns K2
CLO3 | Converse slowly in known situations K2
CLO4 | Translate small basic sentences K3

K1 - Remember; K2 - Understand; K3 - Apply

Part—1: French -1
Unit Content Hours
| Etape 0 14
Etapel- (Lecons 1 - 3)
| Etape2- (Lecons 1 - 3) 14
1] Etape 3 — (Lecons 1 —2) 12

Etape 3 — (Lecon 3
N p (Lecon 3) 10

Etape 4 — (Lecgon 1)

\Y Etape 4 — (Legons 2 — 3) 10
Total Hours 60
Text Book
1 Céline Himber, Corina Brillant, Sophie Erlich, (2008), Adomania 1 — Methode de francais,

Publisher - Hachette Fle.

Reference Book

1 Yves Loiseau, Régine, (2014), Latitudes 1, Merieux Publisher: French and European Publications Inc.
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Hours/ .
Course Code Course Name Category Week Credits
25ENG12L English - | Language Il 4 3
Course Objectives
The course intends to cover
e Various genres of literature.
e Active and passive vocabulary.
e Usage of Grammar and Communication.
Course Learning Outcomes
On the successful completion of the course, students will be able to
CLO CLO Statements Knowledge
Level
Identify aesthetic sense and appreciate poetry, enhancing creativity|
CLO1 . . . K1
and understanding relevant to professional environments.
Understand diverse styles of prose, facilitating versatility in
CLO2 i, . . . K2
writing and inculcating interpersonal skills.
Apply the characters and the narrative techniques in creative writing
CLO3 . : K3
and content creation ethically.
Employ vocabulary and grammatical proficiency in communication
CLO4 L . . K3
to enhance clarity in workplace interactions.
Enhance overall communication competence. Practicing these skills
CLO5 in combination reinforces learning and provides students with K3
opportunities to use the language in authentic contexts.
K1 - Remember; K2 - Understand; K3 - Apply
Department of Biotechnology 14
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Part - I11: English — |

. No. of
Unit Content Hours
Poetry : Nature
| 1. I Wandered Lonely as a Cloud - William Wordsworth 12
2. The Sparrow - Paul Laurence Dunbar
3. Stopping by woods on a snowy Evening — Robert Frost
Prose : Friendship
I 1. The Man in Black - Oliver Goldsmith 12
2. Of Friendship - Francis Bacon
3. The Blessing of Friends - Sir John Lubbock
Short Stories: Morality
i 1. The Necklace — Guy de Maupassant 12
2. The Lottery - Shirley Jackson
3. The Monkey’s Paw - W. W. Jacobs
Language Competency
WV, 1. Vocabulary : Synonyms, Antonyms, Word Formation 12
2. Parts of Speech
3. Error correction
English for Communication
1. Listening for General and Specific Information.
\Y 2. Self - Introduction, Introducing others, Greetings. 12
3. Reading a prose passage, Reading a poem and Reading a short story
4. Descriptive writing — Writing a short descriptive essay of two to three
paragraphs.
Total Hours 60
Text Books
1. Zama, M. (2004). Poetry Down the Ages. Orient Blackswan.
2. Goldsmith, O. (1869). The Works of Oliver Goldsmith. J. Dicks
3. Bacon, F., & Montagu, B. (1857). The Works of Francis Bacon (Vol. 1). Parry & McMillan.

Reference Books

1.

Kumar,V. T. Bhavani, Durga.K. Srinivas.YL. (2018). English in use - A textbook for

College Students. (English, Paperback).

2.

Swan, M. (2005). Practical english usage (\Vol. 7). Oxford: Oxford university press.

Web Resources (Swayam / NPTEL)

1.

https://nptel.ac.in/courses/109105205

Department of Biotechnology
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Course Code Course Name Category Hours Credits
/Week
25BBT13C Cell Biology Core—1 5 4

Course Objectives

The course intends to cover

e The structures and purposes of basic components of prokaryotic and
eukaryotic cells, especially macromolecules, membranes, and organelles.

e The cellular components are used to generate and utilize energy in cells.
Course Learning Outcomes

On the successful completion of the course, students will be able to

Knowledge
CLO CLO Statements Level
CLO1 Know the cell discovery and cell organization. K1
CLO2 Know the mechanisms of cell transport phenomenon. K1
CLO3 Understand the cell cytoplasmic compartments. K2
CLO4 Understand the cell division. K2
Understand the communications of cells with other cells
CLOS and to the environment. K2
K1 - Remember; K2 — Understand
CLO - PLO Mapping

CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5
CLO1 2 3 2 2
CLO2 3 2 2 2
CLO3 - - 3 -
CLO4 2 2 2 3
CLO5 1 1 2 1

3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
Department of Biotechnology 16
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Core - | : Cell Biology

. No. of
Unit Content Hours
Basics of Cells: Cell as a basic unit: Discovery of the cells, classification of cell

I | types, development of cell theory, early chemical investigation in cell biology. 15
Prokaryotic and Eukaryotic cell organization.

Mechanisms of Cell Transport: Cell transport phenomenon: Membrane

Il | architecture. Active, Passive, diffusion and osmosis. Chemistry of carbohydrates, 15
lipids, proteins and nucleic acids.

Cytoplasmic Compartments of The Cell: Structure and function of cytoplasmic
Compartments of the cell: ribosome and protein synthesis, energy flow through

I | mitochondrion, chloroplast and photosynthesis, Golgi apparatus, lysozymes and | 15
micro bodies, endoplasmic reticulum, vacuoles, peroxysomes, lysozomes and
Nuclear compartment. Heterochromatin and euchromatin, polytene chromosomes.

v | Cell Division: Cell division in prokaryotes and eukaryotes: Cell cycle, Mitosis, 15
Meiosis, Crossing over and Characteristics of cancer. Apoptosis, Stem cell, Prions.
Specialized Cells and Interaction: Integrative and specialized cellular events:

y | Cell-cell signaling, specialized cells nerve cells, sperm cells, microfilaments, 15
microtubules, muscle cells. Cells of vision, Nucleocytoplasmic interaction, cell
cloning.

Total Hours 75
Text Books

1 | Alberts. B., (2014), Molecular Biology of the cell, W. W. Norton & Company, 6" Edition.

o | Devasena.T., (2012), Cell Biology, Oxford University Press, New Delhi, 1% Edition

3. | Granger.S., (2018), Text Book of Cell Biology, Callisto Publishers, USA
Kukerti. S, Joshi.D, Sharma.C.S., (2022), Text of Study of Cell Biology, Lambert

4 Publishers,Uttarakhand.

5 James. D, Watson., (2001), The Double Helix: A personal account of the Discovery of the

" | Structure of DNA, Touchstone Publishers
Reference Books
1 Cooper.G.M., (2015), The Cell: A Molecular Approach, Sinauer Associates, Qxford
" | University Press, 7th Edition
9 James. D, Watson.,(2014), Molecular Biology of the Gene, Pearson Publications, 7th
" | Edition.
3 Karp’s.,(2015), Cell and Molecular Biology: Concepts and Experiments. Wiley
" | Publications, 8th Edition.
4. | Lodish.H., (2016), Molecular Cell Biology, W. H. Freeman Publications, 6th Edition.
5 Pldopper.G, Ivankovic.D.B., (2020), Principles of Cell Biology, Jones & Bartlett, USA,3rd
" | Edition.
Web Resources (Swayam / NPTEL)
1. | https://nptel.ac.in/courses/102108086
2. | https://nptel.ac.in/courses/102103012
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Course Code

Course Name

Category

Hours /Week

Credits

25BBT14C

Genetics

Core-11

Course Objectives

The course intends to cover
e The concepts of heredity, genes, Mendelian genetics, Blood group inheritance, Genetic map

preparation, Human and Population genetics and Recombination.

¢ Inherited diseases and related traits.

Course Learning Outcomes

On the successful completion of the course, students will be able to

Knowledge
CLO CLO Statements Level
Understand historical overview of genetic materials for a better
CLO1 L . . K2
appreciation of genetic evolution
CLO? Gain kno_wle_dge on chromosomes, linkage & crossing over to imply K1
on genetic disorders.
CLO3 Understand structure of gene and the genetic material hypothesis K2
CLO4 Gain knowledge on Mutation. K2
CLO5 Apply and Analyze the concepts of genetics in genetic counseling. K3, K4
K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyze
CLO - PLO Mapping
CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5
CLO1 2 2 2 2 2
CLO2 2 - 2 2 2
CLO3 1 3 1 1 1
CLO4 - 1 3 3 3
CLO5 2 2 - 3 3
3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
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Core — 11: Genetics

Unit

Content

No of
Hours

History of Genetics: Mendel’s experiments, Monohybrid cross, Dihybrid cross,
Backcross or Testcross, Mendel’s laws. Incomplete dominance. Interaction of
Genes. Epistasis — Lethal genes. Multiple alleles — In drosophila. Rabbit, and
Blood group inheritance in man.

15

Linkage and Crossing over: Linkage - linkage in Drosophila- Morgan’s
experiments, factors affecting linkage. Crossing over- types, mechanism,
significance of crossing over. Mapping of Chromosomes, interference and
coincidence. Cytoplasmic inheritance. Sex Linked Inheritance and Sex
Determination in Man.

15

Fine Structure of Gene: Fine structure of the gene and gene concept, Operon
Concept. Identification of the DNA as the genetic material- Griffith experiments,
Avery, McLeod, McCarty and Hershey Chase experiment. Microbial Genetics-
bacterial recombination, Conjugation, Transformation, Transduction and
sexduction.

15

Mutation: Types of mutation, mutagens, DNA damage and Repair Mechanism.
Chromosomal aberrations- Numerical and Structural, Pedigree Analysis-Mendelian
inheritance in human. (Cystic Fibrosis, Muscular Dystrophy).

15

Population Genetics: Population Genetics— Hardy Weinberg principle, gene
frequency, genotype frequency and factors affecting gene frequency. Eugenics,
Euphenics and Euthenics. Genetic counselling.

15

Total Hours

75

Text Books

1.

Dr. Veer Bala Rastogi., (2000). Elements of Genetics

2.

Verma, P.S. and Agarwal, V.K., (2022). Genetics, S. Chand & Co.

Reference Books

1.

Gardener E.J. Simmons M.J. Slustad D. P., (2006). Principles of Genetics.

Griffiths, Miller, J.H., (2003). An Introduction to Genetic Analysis W.H. Freeman. New

York.

Good Enough U., (1985). Genetics. Hold Saunders international.

Lewis, R., (2001). Human Genetics- Concepts and application. 4™ edition. McGraw Hill.

S I

Winter, P.C., Hickey, G.J. and Fletcher., (2010), Instant notes in Genetics. Viva books, Ltd.

Web Resources (Swayam / NPTEL)

1.

https://nptel.ac.in/courses/102104052

2

https://nptel.ac.in/courses/102/103/102103013/
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Course Code Course Name Category ';',3:;&/ Credit
25BBT15P Cell Biology & Genetics Lab CoreLab -1 4 3
S. No. List of Practicals
1 Laboratory Rules & Regulations.
a) Basic reagents preparation & Basic lab instrumentation.
2 Components of a Compound / Light Microscope.
3 B_Iood sme_ar_preparat_ion and Identification of Blood cells.
Simple staining techniques
4 Buccal smear preparation and Identification of squamous epithelial cells.
5 Isolation and Identification of plant cells.
6 Mitotic stages of onion (Allium cepa) root tip.
7 Meiotic stages of cockroach testes/ Flower bud.
8 Giant chromosomes from Chironomus larvae/ Drosophila salivary glands.
9 Identification of Barr bodies from Buccal smear.
10 Blood typing in humans for multiple alleles and Rh factor.
11 Monohybrid cross and Dihybrid cross analysis
12 Problem solving in Sex Linked Inheritance
13 Problem solving in Pedigree analysis.
Total Hours | 60

Department of Biotechnology

20



KG College of Arts and Science (Autonomous)

2025 Batch

Course Code Course Name Category | Hours/ Week | Credits
25BBT16A Chemistry Allied -1 4 2
Course Objectives
The course intends to cover
e The fundamentals of chemical structure, pH and bonding of water molecules.
¢ Role of chemistry in day today life.
Course Learning Outcomes
On the successful completion of the course, students will be able to
cLO CLO Statements Knowledge
CLO1 Understand the importance of bonding and order. K2
CLO2 Understand the importance of carbohydrates. K2
CLO3 Apply and Analyze the adulteration in food meticulously K3, K4
CLO4 Analyse the role as agricultural and textile chemist K4
CLO5 Analyze the empirical role as a pharmaceutical chemist K4
K2 — Understand; K3- Apply; K4 - Analyze
CLO - PLO Mapping
CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLOS
CLO1 2 2 - 2 3
CLO2 3 3 1 - -
CLO3 - 1 3 1 3
CLO4 2 2 2 2 2
CLO5 3 3 3 3 3
3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
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Allied — I: Chemistry

Unit

Content

No. of
Hours

Atomic theory and Water molecules: Atomic theory, formation of molecules,
electronic configuration of atoms- s & p shapes of atomic orbitals. Types of chemical
bonds. Types of reactions - addition, substitution, elimination, Condensation and
polymerization. Chemical foundation of life. Water: its unique properties, ionization of
water, buffering action in biological system, Properties, and characteristics of water.

12

Environmental Chemistry: Concept and scope of environmental Chemistry-
Nomenclature: Pollutant, contaminant, receptor, sink, pathways of a pollutant.
Water — Sources of water, qualities of potable water, soft and hard water, methods
of removal of hardness- water pollution- dissolved oxygen, chemical oxygen
demand (COD), biochemical oxygen demand (BOD)-Environmental segments.
Atmosphere: Composition and structure of atmosphere, particles, ions and radicals
in the atmosphere, Air Pollution: Air Pollutants, e.g. carbon monoxide, nitrogen
oxides, hydrocarbons, oxides of sulfur, photochemical smog, acid rain and
particulates.

12

Food chemistry: Food and Nutrition — Carbohydrates, Proteins, Fats, Vitamins and
Minerals — Definition, Classification and their importance as food constituents-
Balanced diet- Calorie. Food Adulteration- Types and detection methods.

12

Pharmaceutical Chemistry: Medicinally important Inorganic compounds:
Compounds of Aluminium, Phosphorous, Arsenic, Iron and Mercury.
Sulphonamide: mechanism and action of sulpha drugs- preparation and uses of
sulphanilamide sulphadiazine & sulphapyridine. Analgesics-definition and actions-
narcotic and non narcotic-morphine, Heroin. Heroin. Antipyretic analgesics-
preparation and uses - methyl salicylate, aspirin & paracetamol

12

Agricultural and Textile Chemistry: Fertilizers: Effect of Nitrogen, potassium
and phosphorous on plant growth — commercial method of preparation of urea,
triple superphosphate. Complex fertilizers and mixed fertilizers — their manufacture
and composition. Secondary nutrients — micronutrients — their function in plants.
Dyes: azo and triphenylmethane dyes- Preparation one example-Methyl Orange,
Malachite green.

12

Total Hours

60

Text Books

1.

Soni P.L., (2005), A Text book of Organic Chemistry, S. Chand & Sons publications, 11" Edition.

2.

Krishnamurthy. N, Jayasubramanian.K and Vallinayagam., (1990), Applied Chemistry, Prentice Hall

of India, New Delhi.

3.

Chang.R and Overby.J., (2017), Chemistry, McGraw-Hill, 14th Edition.

Reference Books

1

Jeyashre Ghosh., (2005), A Text book of Pharmaceutical Chemistry, S.Chand & Company, New

Delhi.

2.

Meyer L. H., (2006).Text book of Food Chemistry - CBS Publishers, New Delhi.

Web Resources (Swayam/NPTEL)

1.

https://nptel.ac.in/courses/104105130

2.

https://nptel.ac.in/courses/104105076
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Part — 1V: Foundation Courses

(All the Undergraduate Programmes)

Course Code Course Name Category| Hours/Week | Credits
25ENV1FC Environmental Studies FC-1 2 2
Unit Content

The Multidisciplinary nature of environmental studies Definition; Scope and importance, Need
for public awareness.

Natural Resources:

Renewable and non-renewable resources:

Natural resources and associated problems.

 Forest resources: Use and Over-exploitation, deforestation, case studies. Timber
extraction, mining, dams and their effects on forests and tribal people.

Water resources: Use and over-utilization of surface and ground water, floods, drought,
conflicts over water, dams benefits and problems.

Mineral resources: Use and exploitation, environmental effects of extracting and using
mineral resources, case studies.

Food resources: World food problems, changes caused by agriculture and overgrazing,
effects of modern agriculture, fertilizer-pesticide problems, water logging, salinity,
case studies.

Energy resources: Growing energy needs, renewable and non-renewable energy sources,
use of alternate energy sources, Case studies.

« Land resources: Land as a resource, land degradation, man induced landslides, soil
erosion and desertification.

Role of an individual in conservation of natural resources. Equitable use of resources for

sustainable lifestyles.

Ecosystems
« Concept of an ecosystem.
« Structure and function of an ecosystem.
 Producers, consumers and decomposers.
« Energy flow in the ecosystem.
« Ecological succession.
« Food chains, food webs and ecological pyramids.
« Introduction, types, characteristic features, structure and function of the following

ecosystem: -
a. Forest ecosystem
b. Grassland ecosystem
C. Desert ecosystem
d Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries).

Department of Biotechnology 23




KG College of Arts and Science (Autonomous)

2025 Batch

Unit

Content

Biodiversity and its Conservation

Introduction-Definition: genetic, species and ecosystem diversity.

Bio geographical classification of India.

Value of biodiversity: consumptive use, productive use, social, ethical, aesthetic
and option values.

Biodiversity at global, National and local levels.

India as a mega-diversity nation.

Hot-spots of biodiversity.

Threats to biodiversity: habital loss, poaching of wildlife, man-wildlife conflicts.

Endangered and endemic species of India.

Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity.

Environmental Pollution Definition

Causes, effects and control measures of: -
Air pollution
Water pollution
Soil pollution
Marine pollution
Noise pollution
Thermal pollution
g. Nuclear hazards
Solid waste Management: Causes, effects and control measures of urban and
industrial wastes.
Role of an individual in prevention of pollution.
Pollution case studies.
Disaster management: floods, earthquake, cyclone and landslides.

~D OO0 OTo®

VI

Social Issues and the Environment

From Unsustainable to Sustainable development.

Urban problems related to energy.

Water conservation, rain water harvesting, watershed management.

Resettlement and rehabilitation of people; its problems and concerns. Case studies.
Environmental ethics: Issues and possible solutions.

Climate change, global warming, acid rain, ozone layer depletion, nuclear accidents and
holocaust. Case studies.

Wasteland reclamation.

Consumerism and waste products.

Environment Protection Act.

Air (Prevention and Control of Pollution) Act.

Water (Prevention and Control of Pollution) Act.

Wildlife Protection Act. - Forest Conservation Act.

Issues involved in enforcement of environmental legislation.

Public awareness.
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Unit

Content

Vil

Human Population and the Environment
Population growth, variation among nations.
Population explosion-Family welfare Programme.
Environment and human health.
Human Rights.
Value Education.
HIV/AIDS.
Women and Child Welfare.
Role of information Technology in Environment and human health.
o Case Studies.

Biosafety and Biosecurity
The basic principles of biosafety.

- Biological hazards and assess risk in laboratory settings.

- Biosafety protocols to minimize risks associated with biological agents.

- Role of biosafety in the protection of public health, environment, and nationalsecurity.
The theoretical knowledge as well as practical applications to prepare learners for real-world
biosafety challenges.

1. Introduction to Biosafety
- Definition and importance of biosafety.
- Historical perspective on biosafety incidents.
- Biosafety vs. biosecurity: Key differences.
2. Biological Hazards and Risk Assessment
- Classification of biological agents (e.g., bacteria, viruses, fungi, parasites).

- Risk assessment methodology: Identifying hazards, evaluating risks, and control measures.

3. Biological Waste Management
- Types of biological waste: Solid, liquid, sharps, etc.
- Waste disposal techniques: Autoclaving, incineration, chemical disinfection.
- Environmental impact and regulations surrounding waste management.
4. Standard Operating Procedures (SOPs) and Safety Practices
- Developing and implementing SOPs for laboratory safety.
- Practices for handling, storing, and disposing of biological materials.

VI

Field Work (Practical).
e Visit to a local area to document environmental assets-river/forest/grassland/
hill/mountain.
« Visit to a local polluted site-Urban/Rural/Industrial/Agricultural.
e Study of common plants, insects, birds.
« Study of simple ecosystems-pond, river, hill slopes, etc.

Total Hours. 30

Reference Resources

1. | https://www.ugc.gov.in/oldpdf/modelcurriculum/env.pdf
2 Biosafety in Microbiological and Biomedical Laboratories (CDC, NIH). (BMBL) 6~
" | Edition
Sateesh, M. K. (2010). Bioethics and Biosafety. New Delhi: I. K. International Pvt Ltd.
Additional Readings:Relevant journal articles, government publications, and guidelines (e.g.,
4. | WHO, CDC, European Union, etc.).

https://www.iberdrola.com/innovation/what-is-biosafety
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Course Code Course Name Category | Hours / Week | Credits

25SOF1AE Soft Skills AECC - | 2 2

Course Objectives
The course intends to cover

The essential soft skills that is crucial for success in today's dynamic and interconnected workplace.

Course Learning Outcomes
On the successful completion of the course, students will be able to

Knowledge
CLO CLO Statements Level
Understand the comprehensive skills to participate actively in
CLol conversation, writing short texts with expression K1, K2 K3
CLO? Ir_1fer the poheswe devices to describe and discuss any objects, K2, K3
pictures using compound, complex sentence forms.
Comprehend the logic in the given situation to organize the ideas to
CLO3 write formal and informal letters. K2, K3
Understand the given material to organize it in a logical sequence to
CLO4  |present a paragraph with main and supporting ideas with concluding K3
sentences.
CLOS Present valuable ideas in conversation to emulate the main ideas and K3
key points in short essays.
K1 - Remember; K2 - Understand; K3 - Apply;

Department of Biotechnology 26



KG College of Arts and Science (Autonomous)

2025 Batch

Ability Enhancement Compulsory Course - | : Soft Skills

Module

Unit

Details

No. of
Hours

Presentation Skills

Getting to Know You: Grammar: Introduction to Tenses, Everyday
English, Role-Play. Reading Activity: Different ways of
communication. Activities: Fill in the blanks (Listening), Self
Introduction (Speaking).

My Day: Grammar: Present simple positive & negative/Adverbs of
Frequency, Vocabulary & Speaking about Daily Activities. Listening:
Observe and Answer/Telling the time.  Activities: Reading &
Writing: Describe where you live.

Your World: Grammar: Possessive determiners. Listening: Positive
& negative contractions. Reading & Writing: Personal profile.
Activities: Talk about countries, nationalities (Vocabulary &
Speaking).

The World of Work: Grammar: Yes/No & Wh Questions.
Vocabulary & Speaking: Jobs. Listening: Recognize the schwa sound.
Activities: Opening and closing an email (Reading & Writing).

Places and Things: Grammar: There is / there are, articles.
Vocabulary & Speaking: Talk about rooms & furniture. Listening:
Directions. Reading & Writing: Imperatives.

24 Hours: Grammar: Likes & Dislikes. Vocabulary & Speaking:
Speak about hobbies and interests. Reading: Match the photos with
descriptions.  Writing:  Write complete sentence using
prompt. Activities: Observe & answer (Listening).

Practice: Listening & Speaking Presentations - Talking about how you
learn — Understanding key information in a presentation —Writing
sentences about you.

Confidence

Clothes and Shopping: Grammar: Modal verbs/Adverbs of
Frequency/Adjectives and Adverbs. Vocabulary & Speaking:
Shopping. Reading & Writing: Product Review. Activities: Observe
& answer (Listening).

Travel & Transport: Grammar: Past simple questions. Vocabulary &
Speaking: Talk about holidays. Listening: At the train station.
Activities: Email - A perfect holiday (Reading & Writing).

Health & Fitness: Grammar: Past simple irregular verbs; Listening:
Listen & Answer; Reading & Writing: Time sequencers; Activities:
Talk about a healthy lifestyle (Vocabulary & Speaking)

Music: Grammar: Present perfect simple; Vocabulary & Speaking:
Survey about music; Listening: Listen two people talk about music;
Activities: Use adjectives and create sentences (Reading)

Let’s go shopping: VVocabulary & Speaking: Town Survey; Listening:
Listen and answer; Reading & Writing: Read and match; Activities:
Countable & Uncountable (Grammar)

Practice: Writing a personal statement.
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Creativity

Cooking & Eating: Grammar: Some & Any, Quantifiers. Vocabulary
& Speaking about Food & Drink. Activities Kitchen conversation
(Listening). Reading an article & answering.

Survival: Grammar: Comparison of adjectives. Activities Describing
people (Speaking and Vocabulary). Listening to an audio &
Answering. Reading & Writing: Read and Answer.

Working Together: Grammar: Verb + Noun phrases. Activities
Technology (Vocabulary & Speaking). Listening: Listen & Answer.
Reading & Writing: Notice.

Music: Grammar: Present perfect simple. Activities Survey about
music (Vocabulary & Speaking). Listen to two people talking about
music (Listening). Reading: Use adjectives and create sentences.

Culture and Arts: Grammar: Present perfect. Vocabulary &
Speaking activity: Speak on the phone. Activities: Listen and
answer. Reading & Writing activity: Review.

Practice: Writing comparison sentences & paragraphs.

Problem-Solving

Do’s and Don’ts: Grammar, Modal Verbs. Activities Roleplay
(Speaking). Holidays in January (Listening). Reading an article &
answering.

Body: Grammar: First conditional. VVocabulary & Speaking about
Personality & Appearance. Activities Conversations about personality
(Listening), Reading & Writing: Read and Answer about your skills.

Speed: Grammar: Present simple passive. Vocabulary & Speaking
about relationships. Listening: Listen & Answer. Reading and Error
spotting.

Work: Grammar: Adverbs of manner. Vocabulary & Speaking about
work advice. Listening: Observe & Answer; Reading: Read & check
your ideas.

Practice: Writing argumentative and descriptive essays.

Critical Thinking

1

Influence: Grammar: would / past habits. Listening: Sentence
Correction.  Activities Your inspiration (Speaking). Picture
description (Reading).Rewrite the sentences (Writing).

Money: Grammar: Second conditional. Activities: Radio programme
(Listening). Talk about games (Speaking). Reading & Writing: Fill
in the blanks.

Things that changed the world: Grammar: articles. Activities: Talk
about chewing gum (Speaking & Listening). Reading & Writing:
Read and write a book review.

Practice: Writing Emails, reports and proposals.

Total Hours

30
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Components for Internal Assessment and
Distribution of Marks for CIA and ESE (Theory)

Max
Marks Marks for Components for CIA
Active
100 CIA ESE CIA Model Attendance Engagement Total
25 75 Actual | Weightage | Actual Weightage 5 5 25
50 5 75 10
Question Paper Pattern
Section A Section B Section C
Component %u;a;aorz Total
Type_of No. _of Marks Type_of No. _of Marks Type_of No. _of Marks
Question |Questions Question |Questions Question | Questions
CIA 2 MCQ 8 8x1=8 | Either or 3 3x6=18| Either or 3 3x8=24| 50
Model 3 MCQ 10 | 10x1=10 |Eitheror| 5  |5x5=25| Either or 5  |5x8=40| 75
Exam/ESE - - -
Components for Internal Assessment and
Distribution of Marks for CIA (Lab)
Marks for Components for CIA
Max Marks
CIA | ESE Test Model /Experlments Observation| Total
Programs
Actual Weightage |Actual |Weightage Marks
40 60 5
50 10 60 15 10 40
Examination Pattern
Marks Total
Component | Duration in Hours i
P?Ctlcal Record | Weightage Marks
xam
Test 2 50 - 10 50
Model 3 60 - 15 60
Experiments - - - 10 10
Observation - - - 05 05
Total Marks - CIA 40 40
ESE 3 50 10 - 60
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Components for Internal Assessment and
Distribution of Marks for CIA (FEoundation Course -Theory)

Max
Marks Marks for Components for CIA
CIA | ESE CIA Model
. . Total
50 Actual | Weightage | Actual Weightage
S0 i 50 25 50 25 50
Question Paper Pattern
Duration in Hours | Mode of Exam | Type of Questions | No. of Questions Marks
2 Offline Open Choice 5 (Out of 8) 5 x 10=50

Components for and Distribution of Marks for ESE (Theory)
Ability Enhancement Compulsory Courses (AECC)

&
Question Paper Pattern
Duration in Hours | Mode of Exam | Type of Questions | No. of Questions | Marks
2 Online MCQ 50 50x1=50
OSSO 9
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