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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 & Dietetics / 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

PLOL disciplinary and interdisciplinary domains of Biotechnology.
Enhance students learning abilities, technological solutions in digital domains off
PLO2 ) . A .
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.

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

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

No. of . Total
Part Course Category Courses Hours Credits Credits Semester
| | Language-I 4 4 X4 16 4X3 12 12 1-4
I Language-I11 4 4 X4 16 4X3 12 12 1-4
Core Theory (6 hrs. / week) 4 4X6 24 4 X4 16 3,6
Core Theory (5 hrs. / week) 8 8 X5 40 8 X4 32 1,2,4,5
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 2,3,4
Core Lab (5 hrs. / week) 2 2 X5 10 2 X3 6 5
Allied (5 hrs. / week) 1 1X5 5 1X4 4 4
WL " Allied (4 hrs. / week) 1 1X4 | 4 | 1xX2]| 2 100 3
Allied (4 hrs. / week) 1 1X4 4 1X3 3 2
Allied Lab (4 hrs. / week) 2 2 X4 8 2 X2 4 2, 3
Electives 2 2X5 10 2 X3 6 5,6
Project 1 1X6 6 1X5 5 6
Internship (IT) 1 - - 1X?2 2 5
Skill Enhancement (SEC) 3 3X2 6 3X2 6 3,4,6
Foundation Course (FC) 2 2 X2 4 2 X2 4 1-2
Foundation Course (FC) 1 - - 1X?2 2 3
Ability Enhancement
IV | Compulsory Course(AECC) 3 3X2 6 3X2 6 14 12,4
Ability Enhancement
Compulsory Course(AECC) 1 - - 1X2 2 3
— Online Course- MOOC
Liberal Arts — (Extra-
V' | curricular & Co-curricular) i ) ) 2 2 2 4
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
ngg:e Part CC;?:rOSf Course Name T/?/légsk/ Duration Max Marks Credits
gory in Hours
CIA | ESE | Total

25TAM11L | Tamil —1
25HIN11L | Hindi — |

Language — | 4 3 25 75 100 3
25MAL11L I Malayalam — |
25FRE11L | French—1
25ENG12L I Language — Il [English— 1| 4 3 25 75 100 3
25BBT13C " Core — | Cell Biology 5 3 25 75 100 4
25BBT14C 1] Core - 1l Genetics 5 3 25 75 100 4

Cell Biology &
25BBT15P 1] Core Lab - | Genetics Lab 4 3 40 60 100 3
25BBT16A 1] Allied — | Chemistry 4 3 25 75 100 2
25ENVIFC| IV [FC—1 Environmental 2 2 50 ; 50 2
Studies
25SOF1AE IV  |AECC -1 Soft Skills 2 2 - 50 50 2
Total 30 700 23
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Semester — 2
Examination
Course Hours .
Coursde Part Category Course Name Week | Duration Max Marks | Credits
Code in Hours
CIA| ESE | Total
25TAM21L I Tamil — 11
25HIN21L I Hindi — Il
Language — | 4 3 25 | 75 | 100 3
25MAL21L I Malayalam — 11
25FRE21L I French — 11
25ENG22L Il [Language — Il [English — 11 4 3 25 | 75 | 100 3
25BBT23C Il |Core - I Microbiology 5 3 25 | 75 | 100 4
25BBT24C I |Core - IV Biochemistry 5 3 25 | 75 | 100 4
D5BBT25P | Il |Core Lab- 11 [Vicrobiology & 3 40 | 60 | 100 | 3
Biochemistry Lab
25BBT26P i ﬁ;lt:e_dl Chemistry Lab 4 3 40 | 60 [ 100 2
Human Rights/
25HUM2FC/ .
OEDIM2EC IV [FC-1I Disaster 2 2 50 - 50 2
Management
Innovation &
25IDT2AE Design Thinking
JSIPR2AE | IV |aECcC—q  [ntellectual 2 2 - | 50 | 50 2
Property Rights
DEEND2AE Entrepreneurship
Development
Total 30 700 23
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Semester — 3
Examination
C(::O(;J drese Part C(;S:rgﬁ Course Name v\;)euellfl Duration Max Marks Credits
gory in Hours
CIA |ESE [Total
I Tamil — 111
I Hindi — Il
Language — | 4 3 25 | 75 | 100 3
I Malayalam — I
I French— 111
Il |Language — Il [English— 111 4 3 25 | 75 | 100 3
Il Core—-V Bioinstrumentation 6 3 25 | 75 | 100 4
Il |Core- VI Molecular Genetics 6 3 25 | 75 | 100 4
Il |Core Lab-ln [Bloinstrumentation & 1, 3 |40 |60 |100| 2
Molecular genetics Lab
Il |Allied -1 Basics of Biopython 4 3 25 | 75 | 100 3
I |SEC —1 Chemiformatics 2 3 40 | 60 | 100 2
Basic Tamil
Advanced
v [FC-II Tamil - 2 5 | - 50 2
Indian Knowledge
Systems (IKS)
IV JAECC -1l |Online Course —- MOOC| - - - 50 | 50 2
Total 30 800 25
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Semester — 4
Examination
Course Course Hours .
Part Course Name Max Marks | Credits
Code Category /Week Duration
in Hours |CIA/[ESE| Total
l Tamil — IV
l Hindi — IV
Language — | 4 3 25| 75 | 100 3
| Malayalam — IV
| French — IV
Il |Language — Il [English— 1V 4 3 25| 75 | 100 3
Recombinant
Il (Core-VII DNA Technology 5 3 25| 75| 100 4
Recombinant
Il |Core Lab-1VV DNA Technology 4 3 40 | 60 | 100 3
I JAllied -111 Biostatistics 5 3 25| 75| 100 4
Lab: Computer for
11 |Allied Lab-1l Biologist Using 4 3 40 | 60 | 100 2
Python Lab
Il |[SEC Lab — Il |Medical Coding Lab 2 3 40| 60 | 100 2
IV |AECC _ v |innovation/IPR/ 2 2 | - |50 50 2
Entrepreneurship
v [EXtension bl Arts ; . |s0| - | s0 2
Activity
Total 30 800 25
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Semester -5
Examination
Course Course Hours .
Code Part Category Course Name \Week| Duration Max. Marks |Credits
in Hours | c]A|ESE| Total
11 |Core- VIII Plant Biotechnology 5 3 25 | 75 | 100 4
W lcore-ix  Animal 5 3 25 | 75 | 100 | 4
Biotechnology
Core Lab-V/ Pl_ant & Animal
1 Biotechnology Lab 5 3 40 | 60 | 100 3
Environmental &
i Core -X In_dustrlal 5 3 o5 | 75 | 100 4
Biotechnology
Environmental &
1l |Core Lab -VI |Industrial 5 3 40 | 60 | 100 3
Biotechnology Lab
Agricultural
Biotechnology
Il |[Elective — Il Nano biotechnology 5 3 25 | 75 | 100 3
Forensic Science
Il [SEC-1I Internship - - 50 | - 50 2
Total 30 650 23
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Semester — 6
Examination
Course Course Hours/ . )
Code Part Category Course Name Week Dur?;[llon Max. Marks |Credits
hours | CIA| ESE | Total
1l (Core-XI  Bioentrepreneurship 6 3 25 | 75 | 100 4
Il Core- Xl | narmaceutical 5 3 | 25|75 100]| 3
Biotechnology
I |core -y [mmunology & 6 3 | 25|75 100]| 4
Immunotechnology
Food Technology
Il Elective - 11 [°19 Designing 5 3 25|75 100]| 3
Bioethics and
Biosafety
Il [SEC-1V |Alin Life Science 2 3 25 | 75 | 100 2
Il Core Project 6 3 40 | 60 | 100 5
Total 30 600 21
Grand Total 180 4250 | 140
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Semester 1
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Semester — 1
Examination
nggze Part CC;(t): rge Course Name weléf/ Duration Max Marks Credits
gory in Hours
CIA | ESE | Total

25TAM11L I Tamil — 1|
25HIN11L I Hindi — |

Language — | 4 3 25 75 100 3
25MAL11L I Malayalam — |
25FRE11L I French—1
25ENG12L I English—1  [English—1 4 3 25 75 100 3
25BBT13C 1 Core — | Cell Biology 5 3 25 75 100 4
25BBT14C 1] Core - 1l Genetics 5 3 25 75 100 4

Cell Biology &
25BBT15P "I Core Lab - | Genetics L ab 4 3 40 60 100 3
25BBT16A " Allied — 1 Chemistry 4 3 25 75 100 2
Environmental
25ENV1FC v FC—1 Studies 2 2 50 - 50 2
25SOF1AE v AECC — | Soft Skills 2 2 - 50 50 2
Total 30 700 23
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Course Code Course Name Category Hours / Week Credits

25TAML11L Tamil — | Language — | 4

Course Objectives

e  Qwsalw aueriFFlemiw HMlbgl 6% meEmseL
*  Qsalwid UL &G BlpedT
*  Qwsalw B)evEsemt 2 enrblFiige0

o  glpermiie] ewmullewssrds HMHMISEHTH6V

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

CLO

CLO Statements

Knowledge
Level

CLO1

Ygldbasallenguilest  cpevd  surpailwisy  allWLilwmiSenear 2 6T hg)

©a 6T (1H B 6V.

K1, K2

CLO2

FfAnbHS HMILD euTIpLd HallehTsemar HMbgh s TeTEndsL.

K2, K3

CLO3

Appbs uewLliurerisefler  FAnisewsuilsy  Geusfllliu®d  Fepss
HApsewerrEemar o Mlhal allfllienTiensult GlLmiseD.

K3

CLO4

BM&HTV @)VEHFBISOTTST L Hldbsallens, Anisens Csrerml eueribhs
Ut ev56m 5 % e.

K1, K3

CLOS

CQurlewwis denypullesry] GCus stws sNEH Cohemeuwimesr HLOlLp
Qs HTEHSlT  FGSTHWEHLOWITENLOEDIW 2 _eDTTHV.  HEDL (LPEHM
surpailwis)db@Hdh CaheweuliL(hd Y BISIVE HigH5HWDHH BHLOLPTEHSELD
QFIBeYIGHETeT LullDHF SemL_ge6v.

K2, K3

K1 - Remember; K2 - Understand; K3 — Apply.
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Part—1: Tamil -1

Unit Content HSLI?’Z
BT_(HLummi
1. 2 ewagems CHrEd allereyssy - LTrghwumi
2. uTrFHTaeT Sallensder - UTTSlSTFeIT
* sBlpUGum
3. enmiewwCuw 2 _ulliFlewey - BTLO&EH6V HallEhiT
| 4. GpauGspeusit sallewsser - B56uGs 65T 14
® FTeWeVWLD LOFMHIGEHLD ClF (HLIL LD
* yglw afl
5. pevTLEmeT - 5all&ECHT 9LIgIsL TG LomesT
o Gumiig
* LTE®S
6. Y55 FHewSH - sallepi sursdl
FOLPSLD
1. el meugy Fi........ - FQ@rm(h HLOlLp6dTLIGST
2. Oarewevihg GLiTGesresr - SallEhi ST T
| 3. B BHBBIDESEHET STH B LdaHeT - [BIT. &TLOJTF6IT 14
4. wriisewerts uTHEeausst - WU (LPSH G
5. yereflls Y6 (smanddn) - 9(PpS LTTH)
6. BTl @UyDL uTL V&6 (STeVrl B UTL 6V , GSLDLOTBIGL LTL 6V ,
2 a5 EI5TIfle)
Ansens
1. srepaemesr A INININEE 0
2. FEHLOSTHISH] - O WS THSG6T
. 3. Garrpmis HewTs S, - OwGLrHeT +
4. m wTENEITH6IT - 6T6V. T TLDJ] (1 613630T 63T
5. WISMSBSH HTLILLD HIoHHeUsT - yewrL_mer LililuigiFevf]
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Unit Content Eg;ﬁz
@)vsalw surevrm)
1. wryssalewguilsst GsTHm LD sueridFHujid
v 2. ysissaiewguilsit GHTmmpld sueriddujid 10
3. ewamdgn sallengullest GHTHMUPLD eueTiddlujib
4. Amisengullest GHETHMLPLD eueriddlujib
36V 6wTLD
L. eTpd3156T (9560 sTWSSI%H6T, FTiTEILISSI%6T)
vV 2. eTsgIdhmaflest LpLiy 10
3. TEHSlewTaHeT
4. uulpAs@fwer - QurNELwiLiLy
(RSP BHSI 5SS Corfleluuissd)
Total Hours | 60

Reference Books

Guym. @mard, w.gr.CGumr. (2014), urrd) urLevser, eyt UTHIOL, SOPL LVSHDEVS

' BB, HEHFTAYT.

2 | 9ugev r@Lomresr,(2000), opevrusner, HalldsCsT LFILSLD

3 | srwenr sallewgser, (2012), pluy, QFehat] s anayer

4 | eurgrrgerri 1, (2021), 0 @evsSw eureorm), FréGw Tl Lugliiy.

5 | yevereuir ugpEThsn ST, (2017), 51 Gevddw aureormy, Sreuwr LZLILISLD.

6 | peweareui CoumisLgrwssr sr. Gsr (2008), s8llp @evsHw aurevTn), Henevw s Geusnuf(®.

1 | urpsrwerri 9.4 (2002), mevev S 6Tps CouaTHLOT?, H6V60 BlewevwiLD.

8 rrwslmaerer stev (2006), 100 Anbg FAmisewsssr ( Qasr@:g 1 & 2) udlliusn: Caserbalf
LAILED

9 | guwrer Gasr (2010), s @evsaseamTid stafllw B PSHLD , FHSWT LS ILISD

10 | #58)1Gsusv &,(2012), mri@uymalwe, weslleuTssi UL
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Question Pattern

&TeVLD © 3 ewfl Grrid OTdHs H G LeTSHST : 75

UlMey — sy 10x1=10

o sflwrer allewL_swuwd Cahihb0\sHGEI 6TLHSHIS.

Uifley — gy 5x5=25

o  OlFiiusir - 1 afleorm
o  OlFiiusir - 1 afleorm
o Anisems - 1 aflesrr
o QsFlw eurerm| - 1 aflesrr
*  (3)6V&HEEWILD - 1 aflesrr

ffley—@  5x8=40

o GlFiiusi - 1 afleorm
o GlFiiusi - 1 afleorm
o Amsews - 1 afleorm
* QAW eurevrm| - 1 aflesrr
o QurPEuwiliyy - 1 afleorm

Golly: o, @) Ufleyseaflv eallerrasst "@a1" vevg "9g1"  sTeTn  suswsuild  HBHBHD
V&SN (Hbgl D eWLDSHBH6V GoussT(HILD.
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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 Itis 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

Department of Biotechnology
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Part—1: Hindi- |
Unit Content No. of
Hours
Prose : Nuthan Gadya Sangrah
Lesson 1 — Bharathiya Sanskurthi - Dr.Rajendra Prasad
Lesson 3 — Razia - Ramaviksha Benipuri
I Lesson 4 — Makreal - Yespal 14
Lesson 5 — Bahtha Pani Nirmala -‘Ageya’
Lesson 6 — Rashtrapitha Mahathma Gandhi - Mukthibodh
Lesson 9 — Ninda Ras - Harishankar Parsayi.
Non Detailed Text Short Stories: Kahani Kunj
Pareksha - Premchand
Mamtha - Jayashankar Prasad
I Apna paraya - Jaynendrakumar 14
Admi ka bachcha - Yespal
Bolaram ka jeev - Harishankar Parsayi
Vapasi - Mannu Bhandari
m Grammar: Shabdh_a V_ichar Only _ _ _ 12
(Noun, Pronoun, Adjective, Verb, Tense, Case, Endings) Theoretical & Applied.
Y, Translation: English — Hindi Only. 10
Anuvadh Abhyas — 111 (1-15 Lessons Only)
v Comprehension: 10
1 Passage From Anuvadh Abhyas—Il1 (16-30)
Total Hours 60
Text Books

1

Jayaprakash, (2009), Nuthan Gadya Sangrah, Publisher : Sumitra Prakashan Sumitravas, 16/4,

Hastings Road, Allahabad — 211001.

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

Pradesh,—281 001
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Course Code Course Name Category Hours / Week | Credits

25MAL11L Malayalam - | Language — | 4 3

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

e ltis 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

Knowledge

CLO CLO Statements

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 Underst_and t_he language and developing English to Malayalam K4

translation skill
K1 - Remember; K2 - Understand; K3 — Apply; K4-Analyse.
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Part—I: Malayalam — |
Unit Content No. of Hours

I Novel — Pathummayude Aadu - Vaikam Muhammed Basheer 14
I 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.

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

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

2
3 Dr George K.M,(2011) Sahithya CharitramPrasthanangalilude, D.C.Books Kottayam.
4
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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
11 Etape 3 — (Legons 1 —2) 12

Etape 3 — (Lecon 3
N p (Lecon 3) 10

Etape 4 — (Lecgon 1)

\ Etape 4 — (Legons 2 — 3) 10

Total Hours 60

Text Book

Céline Himber, Corina Brillant, Sophie Erlich, (2008), Adomania 1 — Methode de francais,

1 Publisher - Hachette Fle.

Reference Book

Yves Loiseau, Régine, (2014), Latitudes 1, Merieux Publisher: French and European

1 Publications Inc.
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Course Code Course Name Category Hours / Week | Credits
25ENG12L English - | Language 1 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 o . : 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
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Part - 11: English — |

: No. of
Unit Content Hours
Poetry : Nature
| Wandered Lonely as a Cloud - William Wordsworth
! The Sparrow - Paul Laurence Dunbar 12
Stopping by woods on a snowy Evening — Robert Frost
Prose : Friendship
I The Man in Black - Ol_iver Goldsmith 12
Of Friendship - Francis Bacon
The Blessing of Friends - Sir John Lubbock
Short Stories: Morality
" The Necklace — (_3uy de Maupassant 12
The Lottery - Shirley Jackson
The Monkey’s Paw - W. W. Jacobs
Language Competency
Vocabulary : Synonyms, Antonyms, Word Formation
\V 12
Parts of Speech
Error correction
English for Communication
Listening for General and Specific Information.
Y Self - Introduction, Introducing others, Greetings. 19
Reading a prose passage, Reading a poem and Reading a short story
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

Students. (English, Paperback).

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

2.

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

Web Resources (Swayam / NPTEL)

1.

https://nptel.ac.in/courses/109105205
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Course Code Course Name Category Hours /Week Credits

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

CLO CLO Statements K”E‘Q’\'/i?ge
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
CLOS tﬁlgdeenr\s/??g\r(]j rT’ﬁgtra]t.commun|cat|ons of cells with other cells and to K2
K1 - Remember; K2 — Understand
CLO - PLO Mapping
CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5

CLO1 2 3 2 2 2
CLO2 3 2 2 3 2
CLO3 - - 3 3 ]
CLO4 2 2 2 - 3
CLO5 1 1 2 1 1

3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
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Core - I: Cell Biology

Unit

No. of

Content
Hours

Basics of Cells: Cell as a basic unit: Discovery of the cells, classification of cell
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
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
mitochondrion, chloroplast and photosynthesis, Golgi apparatus, lysozymes and 15
micro bodies, endoplasmic reticulum, vacuoles, peroxysomes, lysozomes and

Nuclear compartment. Heterochromatin and euchromatin, polytene chromosomes.

Cell Division: Cell division in prokaryotes and eukaryotes: Cell cycle, Mitosis,

Meiosis, Crossing over and Characteristics of cancer. Apoptosis, Stem cell, Prions. 15

Specialized Cells and Interaction: Integrative and specialized cellular events:
Cell-cell signaling, specialized cells nerve cells, sperm cells, microfilaments,
microtubules, muscle cells. Cells of vision, Nucleocytoplasmic interaction, cell
cloning.

15

Total Hours 75

Text Books

1.

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

Devasena.T., (2012), Cell Biology, Oxford University Press, New Delhi, 1*' Edition

Granger.S., (2018), Text Book of Cell Biology, Callisto Publishers, USA

2.
3.
4

Kukerti. S, Joshi.D, Sharma.C.S., (2022), Text of Study of Cell Biology, Lambert
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, 7" Edition

James. D, Watson.,(2014), Molecular Biology of the Gene, Pearson Publications, 7"
Edition.

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, 6™ Edition.

5.

Plopper.G, Ivankovic.D.B., (2020), Principles of Cell Biology, Jones & Bartlett, USA,3"
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 5 4

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.
e Inherited diseases and related traits.

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

CLO CLO Statements KncL)\év\I/(ztljge
cLO1 Unders:tand historica_l overvigw of genetic materials for a better| 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 |Applyand 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 PLOS
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 — I1: 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. ldentification 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.

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

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

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

5. | 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/

Department of Biotechnology


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

KG College of Arts and Science (Autonomous)

2025 Batch

Course Code Course Name Category Hours/Week Credit
25BBT15P Cell Biology & Genetics Lab | Core Lab -1 4 3
S. No. List of Practicals
. Laboratory Rules & Regulations.
a) Basic reagents preparation & Basic lab instrumentation.
2 Components of a Compound / Light Microscope.
3 Blood smear preparation 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
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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 Knﬁ\g\lﬁge
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
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Text Books
1 Soni P.L., (2005), A Text book of Organic Chemistry, S. Chand & Sons publications, 11"
| Edition.
9 Krishnamurthy. N, Jayasubramanian.K and Vallinayagam., (1990), Applied Chemistry,
" | Prentice Hall of India, New Delhi.
3. | Chang.R and Over by.J., (2017), Chemistry, McGraw-Hill, 14™ Edition.

Reference Books

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

L 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 — IV: 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).
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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

: 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.

@oo0 o

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.
o Population explosion-Family welfare Programme.
« Environment and human health.
e Human Rights.
o Value Education.
o HIV/AIDS.
e Women and Child Welfare.
e 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
e Definition and importance of biosafety.
e Historical perspective on biosafety incidents.
e Biosafety vs. biosecurity: Key differences.
2. Biological Hazards and Risk Assessment
o Classification of biological agents (e.g., bacteria, viruses, fungi, parasites).
o Risk assessment methodology: Identifying hazards, evaluating risks, and control measures.
3. Biological Waste Management
e Types of biological waste: Solid, liquid, sharps, etc.
e Waste disposal techniques: Autoclaving, incineration, chemical disinfection.
e Environmental impact and regulations surrounding waste management.
4. Standard Operating Procedures (SOPs) and Safety Practices
¢ Developing and implementing SOPs for laboratory safety.
e Practices for handling, storing, and disposing of biological materials.

Vi

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

Total Hours | 30

Reference Resources

1. | https://www.ugc.gov.in/oldpdf/modelcurriculum/env.pdf
9 Biosafety in Microbiological and Biomedical Laboratories (CDC, NIH). (BMBL) 6"
" | Edition
3. | 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

e 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

CLO CLO Statements Knowledge
Level

cLO1L Understand the_ _comprehenswe _skllls to participate actively in K1, K2, K3
conversation, writing short texts with expression

CLO? Ir_1fer the _coheswe devices to describe and discuss any objects, K2, K3
pictures using compound, complex sentence forms.

CLO3 Co_mprehend the_loglc in the given situation to organize the ideas to K2, K3
write formal and informal letters.
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.
Present valuable ideas in conversation to emulate the main ideas and

CLO5 L K3
key points in short essays.

K1 - Remember; K2 - Understand; K3 - Apply;
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Ability Enhancement Compulsory Course - I: Soft Skills

No. of

Module | Unit Details
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).

I The World of Work: Grammar: Yes/No & Who Questions. 6
4 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.

5 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:
1 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:
I 3 Listen & Answer; Reading & Writing: Time sequencers; Activities: 6
Talk about a healthy lifestyle (Vocabulary & Speaking)
Music: Grammar: Present perfect simple; Vocabulary & Speaking:
4 Survey about music; Listening: Listen two people talk about music;
Activities: Use adjectives and create sentences (Reading)
Let’s go shopping: Vocabulary & Speaking: Town Survey; Listening:
5 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
1 & Speaking about Food & Drink. Activities Kitchen conversation
(Listening). Reading an article & answering.
Survival: Grammar: Comparison of adjectives. Activities Describing
2 people (Speaking and Vocabulary). Listening to an audio &
Answering. Reading & Writing: Read and Answer.
Working Together: Grammar: Verb + Noun phrases. Activities
3 Technology (Vocabulary & Speaking). Listening: Listen & Answer,
al Reading & Writing: Notice. 6
Music: Grammar: Present perfect simple. Activities Survey about
4 music (Vocabulary & Speaking). Listen to two people talking about
music (Listening). Reading: Use adjectives and create sentences.
Culture and Arts: Grammar: Present perfect. Vocabulary &
5 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
1 (Speaking). Holidays in January (Listening). Reading an article &
answering.
Body: Grammar: First conditional. VVocabulary & Speaking about
2 Personality & Appearance. Activities Conversations about personality
(Listening), Reading & Writing: Read and Answer about your skills.
\V/ Speed: Grammar: Present simple passive. Vocabulary & Speaking 6
3 about relationships. Listening: Listen & Answer. Reading and Error
spotting.
Work: Grammar: Adverbs of manner. Vocabulary & Speaking about
4 work advice. Listening: Observe & Answer; Reading: Read & check
your ideas.

Practice: Writing argumentative and descriptive essays.

Critical Thinking

Influence: Grammar: would / past habits. Listening: Sentence

1 Correction.  Activities Your inspiration (Speaking). Picture
description (Reading).Rewrite the sentences (Writing).

Money: Grammar: Second conditional. Activities: Radio programme
2 (Listening). Talk about games (Speaking). Reading & Writing: Fill
v in the blanks. 6
Things that changed the world: Grammar: articles. Activities: Talk
3 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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Distribution of Marks for CIA and ESE (Theory)

Components for Internal Assessment and

Max
Marks Marks for Components for CIA
CIA | ESE CIA Model Attendance Active Total
100 Engagement
Actual | Weightage | Actual Weightage
25 75 50 5 75 10 5 5 25
Question Paper Pattern
Section A Section B Section C
Component %uﬁztlljorrsl 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|Eitheror| 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 Experiments Observation| Total
/ Programs
Actual [Weightage |Actual [Weightage Marks
100 40 60 5 40
50 10 60 15 10
Examination Pattern
Marks Total
Component | Duration in Hours ;
Practical Record | Weightage Marks
Exam
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

Department of Biotechnology



KG College of Arts and Science (Autonomous)

Components for Internal Assessment and
Distribution of Marks for CIA (Eoundation Course -Theory)

2025 Batch

Max
Marks Marks for Components for CIA
CIA | ESE CIA Model
. . Total
50 Actual | Weightage | Actual | Weightage
S0 ) 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) 5x 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
. m%* v .
O 7 7
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Semester 2
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Semester — 2
Examination
Course Course Hours/ .
Code Part Category Course Name Duration Max Marks | Credits
In Hours| oo | ESE| Total
25TAM21L I Tamil — 1
25HIN21L I Hindi — 1l
Language — | 4 3 25 | 75 | 100 3
25MAL21L I Malayalam — II
25FRE21L I French — 11
25ENG22L Il |Language — Il [English — 11 4 3 25 | 75 | 100 3
25BBT23C Il [Core - 1l Microbiology 5 3 25 | 75 | 100 4
25BBT24C I [Core - IV Biochemistry 5 3 25 | 75 | 100 4
DSBBT25P | Il |Core Lab- 11 [Wicrobiology & |, 3 |40 |60 100]| 3
Biochemistry Lab
2seT26P | A Chemistry Lab 4 3 |40 |60|100| 2
Human Rights/
25HUM2FC/ .
DEDIM2EC IV [FC-1I Disaster 2 2 50 - 50 2
Management
Innovation &
25IDT2AE Design Thinking
J5IPR2AE | IV |AECC— i [ntellectual 2 2 _|s0| s | 2
Property Rights
DEEND2AE Entrepreneurship
Development
Total 30 700 23
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Course Code Course Name Category Hours / Week Credits
25TAM21L Tamil - 11 Language - | 4 3

Course Objectives
The Course intends to cover

o SUp @evEFwd  SHUSBET  cpeVld  BTESTSHMD  WwHMID  UeTUTL ewL_Li

Y b0 & el E1hgev.

o gefllul L sueriddl, LewL LILTHM6EV SHMEHIT U6 &b 6V.

o aurpailwie) YMBIHWETHE HHMV LWHMID UTLPEWOUF GFIPHLOWITES 2 F6 LD

BHTOISTH]HemeT M) 5H60.

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

CLO CLO Statements Knowledge
Level

cLol | 2P @evsdlwniser  eulfl  euripailwisv (LD B BIHENETL K1 - K3
Ulestimmigev

CLO2 | usg) @evsdlwmiser aulfl L& CBMSeneT 2 wTig6v. K1-K3

cLO3 2 mIBewL @VsIlw LewL LiLreriseaflest fbpemarsenerd snmi K1-K3
LilesTim migev

cLO4 S  @evssw  eururHPled  m  @evsSlwid  wmHmId K1- K3
2 ewrhewL wilelr $TdHHD GHUSHSH 9 MlsHev

CLOS | Qvssemrmsensrs spmi Lsnpullstm) sTipsiseD. K1-K3

K1 - Remember; K2 - Understand; K3 — Apply
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Unit Content ”gh?,i
(@imio)
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* GpEpIFTH SloTdHe
2. SHfs@si(10, 16, 19, 26, 42 LirL_sveer wi Hib)
3. uywry) pregrmi( 2,7,21,54,69,119,130,184,267,375 wumL_svss6ir i (hib)
(udg)
1. srywrereui urLsV&eT(LrTUTd SHevorewt! 1pgHsv 10 LITL 60H6iT)
2. 2 IGWTD UTL V&6 (HesflILTL_6Vs6rT) - SHaiwew Cadfsalbrwsid LNsrener
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4. wesrid 6D O FTIEHHOUTFV- L TEHL T 6TLD.6T6N.2 G Wi &)
5. yepewws gpst - yPleyssgli. Syrealinei ApLilisy
(B vsdlw sursormy)
v 1. uBClTNT &1pdSHEWTd S BITVS6IT 10

2. 2 ewrpewL_uiler CHTHM LD eueriddluyib
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Unit Content No. of
Hours
(8o s emTID)
1. QaFmsvedlsirT ausmEHH6T
\Y 10

2. Gaupmiewing G\HTemsHsHer
3. uBGUS 2 Ml seT

Total Hours 60

Reference Books

1 | sallepi sevewrgraer, (2006, 6-94i0 ugliiy), Cwa sralwid, Hemevdbasralfl LFILISD.

) pLyTFer &l.a. (2013, 16-g0 ugiiy), 2 wrseEpd 2 erwrdflwisepn, By CFehsl
L& ama|ei.

3 yeoereui Cagirmwesr 4.(2010, wsev wudliiy), ouilrrd basTs), By GFehaf L
QD& iv.

A yewesreur LEhFTmSD ST. (2017, 4-9pp ugliy), S0P @sSw eurevTml, sSraiwr
LIS D,

. surgrmraer wp. (2021, 34-eug ugiy), sl GevssHw surevrmi, FTHSSW &TSHL
ugliy.

6 CFsveuprwsd ail.(2003, waev uUFliy), SWP 2 WIBEOL UIITM, 6PL UITETLD
LALILED.

. Guym. yewesreur uTsSw o, (2022, 6-1v LFiy), suswseww ChrrEHlL L @)V w
sureTmi, BlupGlFehat Lds ameysio(Ll). edlL.

g LT&LT o gwepiddl erib. e16i0.(2016, wpsev LFiy), stavmemrmiser, Qeuaflluf®h sHmienss
LS55 Blepsoulip.

9 yeveurr.CQumrerwenfiormesr, (2011, waev usliiy) HCLrer sl @evbsentd GHTELiL,
SymeiT uliafafbs.

10 | e Gar (2010, wgev L), LD B)VEsesTd eTaflw B LWPSLD , FHHWT LSIILISGLD.
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Course Code Course Name Category Hours / Week Credits
25HIN21L Hindi - 11 Language - | 4 3

Course Objectives
The Course intends to cover :
e A basic understanding of contemporary poetry can be gained and the nature of modern
poetry can be realized.
e Realizing the nature of drama and its nature and improving the knowledge of reading and
understanding the nature of contemporary plays.
e Understands the benefits of correspondence and can enhance the correspondence you need.
e Translation is especially useful for translating from Hindi to English.

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

CLO CLO Statements Knowledge
Level
CLO1 | Get a basic understanding of renewal poetry and the essence of the poem K1
CLO2 | Itis possible to understand the genre of Drama K2
CLO3 | Translating skill improved specially from English to Hindi K2, K3
CLO4 | Knowledge is gained by using phrases and idioms K3
CLO5 | Learners can express opinion in small sentences K4
K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyse
Unit Content No. of
Hours
I Modern Poetry : Panchvati By Mythli Sharan Gupt 14
One Act Play: Ekaniki Piyush
I 1. Owrangjeb ki aakirirath— Ramkumar varma 14

2. Ek din - Lakshminarayan Misra 3. Vapasi - Vishnuprabhakar
4. Badsurath rajkumari — Krishnachandra 5. Aakket — Harijeeth

Letter Writing : (Leave Letter, Job Application, Ordering Books, Letter to

I Publisher, Personal Letter) 12
Conversation:(Doctor & Patient, Teacher & Student, Storekeeper & Buyer, Two
v Friends, Booking Clerk & Passenger at Railway Station, Auto rickshaw driver and 10
Passenger)Ref : Bolchal Ki Hindi Aur Sanchar by Dr. Madhu Dhavan Vani
Prakashan, New Delhi.
\Y/ Translation: Hindi-English only Lessons — 1-15 only Anuvadh Abyas -111 10
Total Hours 60
Text Book

1.

Luca Giachino, Carla Baracco, Romain Chrétien(DELF), (2022), Nouvelle Génération Al,
Didier FLE

Reference Books

1. | Kavya Parasar, Dr.Bolanath,(2018) Jawahar Pusthakalay, Sadar Bazaar,Mathura-U.P.281001.

2. | Sone ki Varsha (2020) Dakshin Bharat Hindi Prachar Sabha, Chennai — 600 017
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Course Code Course Name Category Hours / Week Credits
25FRE21L French - 11 Language - | 4 3
Course Objectives
The course intends to
e Understand and use familiar everyday expressions and basic phrases aimed at the
satisfaction of concrete needs.
e Recognize key aspects of Francophone cultures such as greetings, etiquette, daily
life, and basic geography of French-speaking countries.
e Write short, simple texts such as postcards, emails, or short descriptions about
themselves and their immediate environment.
e Construct simple sentences using correct word order and basic vocabulary.Develop
sensitivity to cross-cultural differences in communication and social practices.
¢ Read and understand short, simple texts such as personal messages, advertisements,
menus, and schedules.
Course Learning Outcomes
On the successful completion of the course, students will be able to
CLO CLO Statements Knowledge
Level
CLO1L Improve all the four French language skills (speaking, listening, K1
reading, and writing) (Effective communicators)
CLO? C_or_n_prehend French and other Francophone nations' cultures and K2
civilizations.
CLO3 Comprehend the fundamentals of language structure, vocabulary, K3
grammar, and phonetics (language skill).
CLO4 | The French DELF-A1 Certification is appreciated. K3
CLO5 | Developing Communication Skills K4
K1 - Remember; K2 - Understand; K3 — Apply; K4-Analyse
Unit Content No. of
Hours
I | Portraits(pg 50-60) Grammaire: pg(140-144) 14
I | Communication(pg 61-65) Grammaire: pg(145-146) 14
11 | Temps Libre(pg 66-68) Grammaire: pg(147) 12
IV | Mots Et Expressions((pg 69-76) Grammaire: pg(148-151) 10
V | Communication(pg 77-81) Grammaire: pg(152-155) 10
Total Hours 60
Text Book
1. | Luca Giachino, Carla Baracco, Romain Chrétien(DELF), (2022), Nouvelle Génération A1, Didier FLE.

Reference Book

1.

Nathalie Hirschsprung, Tony Tricot, (2017) Cosmopolite, Hachette.
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Course Code Course Name Category Hours /Week Credits
25ENG22L English-11 Language - 1l 4 3
Course Objectives
The course intends to cover
e The literary elements in poetry.
e The critical contemplation and writing in styles of prose texts.
e The modernist techniques and ethics in the narratives of short stories.
e The interpersonal skills essential in the work environment.
Course Learning Outcomes
On the successful completion of the course, students will be able to
Knowledge
CLO CLO Statements
Level
Identify the common techniques underlying free verse and traditional
CLO1 . K1
forms of poetry for crafting poems.
CLO? Understan_d humour in prose texts psychologically to master the K2
oratory skills.
CLO3 Employ empathy and morale in diplomatic Day-to-day circumstances. K3
CLO4 Strengthen the writing skills for documentation. K3
CLO5 Demonstrate flexibility and mobility in the sequel LSRW Skills. K3
K1 - Remember; K2 - Understand; K3 - Apply
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Unit

Content

No. of
Hours

Poetry: Motherhood

1. My Grand Mother’s House — Kamala Das

2. Of mother, among others things — A.K Ramanujam
3. Night of the Scorpion — Nissim Ezekiel

12

Prose: Humour

1. With The Photographer — Stephen Leacock
2. Travel by Train — J.B.Priestley

3. On Forgetting — Robert Lynd

12

Short Stories: Integrity

1. The taxi driver — K.S. Duggal

2. A Retrieved Reformation- O Henry
3. Kabuliwala - Rabindranath Tagore

12

Language Competency : Vocabulary

1. Homonyms, Homophones, Homographs Portmanteau words

2. Verbs and Tenses, Subject Verb Agreement

3. Error Correction Vocabulary : Synonyms, Antonyms, Word Formation

12

English for Communication

1.Listening with courtesy and adding ideas and giving opinions during the meeting
and making concluding remarks

2. Participating in a meeting: face to face and online

3. Reading news and weather reports

4. Preparing first drafts of short assignments .

12

Total Hours

60

Text Books

1.

Ezekiel Nissim, 1989 .Collected Poems 1952-1988. Oxford University Press.

2.

Hewings, M. (2000). Advanced English Grammar. Cambridge. University Press.

Reference Books

1. | Bakshi, S.P. & Sharma, R. (2019). Descriptive English. Arihant Publications (India) Ltd.

) Cameron S & Dempsey L. (2019). The Reading Book: A Complete Guide to Teaching
" | Reading. S & L. Publishing.

3. | Sherman B. (2014) Skimming and Scanning Techniques. Liberty University Press.

Web Resources (Swayam / NPTEL)

1.

https://nptel.ac.in/courses/109103020
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Course Code

Course Name Category

Hours /\Week

Credits

25BBT23C

Microbiology Core- 1 5

4

Course Objectives
The course intends to cover
e The basics of microbiology - types of microbes, classification and characterization,

various applied aspects of microbes in biotechnology.
e The pathological aspects by identifying the diseases.

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

Knowledge
CLO CLO Statements Level
CLO1 |Know history & classifications of microbes. K1
CLO2 |Understand and differentiate the different types of microbes. K2
CLO3 |Applythe knowledge on culturing techniques. K3
CLO4 Analyze the Microbial pathology and apply the knowledge in control K3
measures.
Apply the knowledge on the economic importance of microbes in Food
CLOS and Agro industry K3, K4
K1 - Remember; K2 - Understand; K3 — Apply; K4 — Analyze
CLO - PLO Mapping
CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLOS
CLO1 1 1 1 1 1
CLO2 2 2 2 - 3
CLO3 2 3 - 3 3
CLO4 2 - 3 2 -
CLO5 3 3 1 3 3
3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
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Core - 111: Microbiology

No. of

Unit Content
Hours

Microbes and their Classifications: History of Microbiology, Classification of
| |pacteria, fungi, virus, protozoa and algae — classical and molecular approaches. 15
Scope of microbiology — Role of microbes in industries

Media and Culture Methods: Structure of bacteria - Bacterial growth and
measurement of growth, Media — types and preparation- plating methods - staining

. methods (Gram’s, capsule, spore, LCB mount)- methods of preservation and 15
storage of microbes. Culture of fungi, virus and algae.
Methods of Sterilization: Sterilization methods - physical and chemical methods-

i Mode of action — Antibiotic in clinical use - Resistance to antimicrobial agents - 15

MRSA, ESBL, Retro & non retro virus, systemic-griseofulvin, topical-
candidiasis- ketoconazole.

Microbial Disease: Microbial Disease- host -pathogen interaction, clinical features,
lab diagnosis and treatment of Airborne disease (Pneumonia, Chicken pox), food
IV |borne disease (Typhoid, Aspergillosis), Water borne disease (Cholera, 15
Amoebiasis), Sexually transmitted disease (AIDS, Trichomoniasis), Vector
borne disease (Dengue, Malaria). Parasite- Trypanosomiasis. Sars Covi 2.

Applications of Microbes: Bioinsecticides-Bacillus thuringiensis, Baculoviruses -
V Biofertilizers - Azospirillum and blue green algae - single cell protein — prebiotics | 15
and probiotics - Dairy products (Cheese and Yoghurt).

Total Hours 75

Text Books
1 Ananthanarayanan, Panicker, Kapil., (1987), Textbook book of Microbiology, Orient
' Black Swan.
5 Dubey R.C. and Maheswari, S., (2003). A Textbook of Microbiology, S. Chand & Co.,
' New Delhi.
Pelczar.M. J, Chan E.C.S. and Noel. R.K., (2007). Microbiology, McGraw —Hill, New
3. th — gees
York, 77 Edition.
4. Prescott, Harley, Klein., (2016), Microbiology, McGraw — Hill, 10" Edition.
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Reference Books

1 Boyd. R.F., (1998), General Microbiology, Times Mirror, Mosby College Publishing,
* | St Louis, 2" Edition.
Bamford.G., (2012), Medical Microbiology and Infection at a Glance, Wiley-
2. th i
Blackwell,4™ edition.
3 Madigan, Bender, Buckley, Stahl., (2019), Brock Biology of Microorganisms,
" | Pearson Publishers, USA,14™ edition.
4 Salle.A.J., (1992), Fundamental Principles of Bacteriology, McGraw Hill Inc. New
' York

Web Resources (Swayam / NPTEL)

1. https://nptel.ac.in/courses/102105087

2. https://onlinecourses.nptel.ac.in/n oc21_ce07
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Course Code Course Name Category Hours /Week Credits
25BBT24C Biochemistry Core- IV 5 4
Course Objectives
The course intends to cover
e Structure, classification and functions of biomolecules.
e Metabolism of biomolecules.
Course Learning Outcomes
On the successful completion of the course, the students will be able to
cLO CLO Statements Knowledge
Level
CLO1 | Know the concepts of acids and bases. K1
CLO2 | Understand the importance of carbohydrates. K2
CLO3 | Understand the notion of proteins, lipids. K2
CLO4 | Understand the basics of structure and functions of bio-molecules. K2
CLO5 | Understand how energy is generated and utilized biochemically. K2
K1-Remember; K2 — Understand.
CLO - PLO Mapping
CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5
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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Core - IV: Biochemistry

) No. of
Unit Content
Hours
Acids & Bases-Properties and differences: Concepts of acids and bases-
Arrhenius, Lowry-Bronsted and Lewis. Concentration of solutions- Ways of
| expressing concentrations: Percent by weight, Normality, Molarity, Molality, Mole 15
fraction. pH of solution- pH scale, measurement of pH. Buffer solutions-
properties of buffers,Henderson-Hasselbalch equation, mechanism of buffer action
of acidic buffer and basic buffer.
Classification & Metabolism of Carbohydrates: Importance of Biochemistry.
I Structure, Classification, Properties, and Metabolism of Carbohydrates. 15

Glycogenesis, Glycogenolysis, Cori’s cycle, Glycolysis, TCA cycle, bioenergetics of|
carbohydrate metabolism.

Structure and Classification of Proteins: Classification and structure of amino
acids. Structural conformation of proteins. Classification of proteins. Properties and 15
biological importance of amino acids and proteins.

Metabolism of Lipids & Nucleic acids: Metabolism of Fatty acids, triglycerides,

IV phospholipids. Classification and Metabolism of nucleic acids, salvage pathway. 15
Degradation of amino acids and urea cycle.
Enzymes, Vitamins and Hormone: Enzymes — Nomenclature, Mode of action and
V types. Role of Vitamins and Hormones in metabolism. ATP production. Oxidative| 15
phosphorylation, Electron transport chain.
Total Hours| 75
Text Books
1 Shourie.A, Shilpa.S, Chapadgoankar and Anamika Singh., (2021), Textbook of]
" | Biochemistry,Wiley—India Publishers.
5 Deb.A.C., (2016), Fundamentals of Biochemistry, New central book agencies, Kolkata, 7"
" | edition.
3. | Jain.J.L., (2016), Fundamentals of Biochemistry, S. Chand publication, Noida, 7" edition.
4. | Satyanarayana.U., (2016), Biochemistry, MJ publishers, 3" edition.
5 Soni.P.L., (2005), A Text-book of Organic Chemistry, S. Chand & Sons publications,
. . th .-
India,11™ Edition.
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Reference Books

1 Arun.B, Bahl.B.S., (2016), A Textbook of Organic Chemistry, S. Chand & Song
" | publications, Noida, 22" Edition.

9 Geoffrey L. Zubay, William W. Parson, Dennis E. Vance., (1995), Principles of]
" | Biochemistry, W.C. Brown Publishers.

3 Lehninger., (2013), Principles of Biochemistrty WH Freeman and Company ,NY, 4"
" | edition.

4 Stryer.L., (2007), Biochemistry , W H Freemann and company, San Francisco, 5"
" | Edition.

5 Murray et al., (2003), Harper’s Biochemistry, Appleton and Lange Publishers, Florida
© | USA, 26" edition.

Web Resources (Swayam/ NPTEL)

1. | https://nptel.ac.in/courses/104105130
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Course Code Course Name Category Hours /Week | Credits
25BBT25P Microbiology & Biochemistry Lab| Core Lab - 11 4 2
S. No. List of Practicals
1. Sterilization techniques, Preparation of Media and Maintenance of culture.
2. Inoculation techniques- Pour plate, Spread plate and Streak plate.
3. Isolation of bacteria from various sources and dilution techniques.
4. Staining techniques: Gram’s, Capsule (Negative), Spores.
5. Preparation of temporary mounts- Lactophenol cotton blue staining.
6. Motility tests: Hanging drop technique.
7. Biochemical characterization - Catalase, Oxidase, IMVIC test and TSI.
8. Antibiotic sensitivity test.
9. Estimation of Ascorbic acid
10. Estimation of sugars- Glucose & Fructose.
11. Estimation of Cholesterol- Zak's method.
12. Estimation of total free amino acids.
13. Estimation of Proteins — Bradford’s method.
Total Hours 60
Text Books
1 Bgnson_ H.J., (1998). I\/Iicrobio_logical_ applications: A laboratory manual in general
microbiology, WCB/McGraw-Hill Publishers, USA.
2. Cappuccino., (2005), Microbiology: A Laboratory Manual, Pearson Education, UK.
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Course Code Course Name Category  [Hours/Week | Credits
25BBT26P Chemistry Lab Allied Lab - | 4 2
S. No. List of Practicals

| Systematic analysis of Organic compounds

1 Functional group tests (C_a_rboxylic acid_ (Benzoic acid, phthalic acid), Phenol, Urea,
Benzaldehyde, Aniline (Aniline not to be given for exam).

2. Detection of elements (N, Halogens).

3. Distinguish between aliphatic and aromatic compounds.

4. Distinguish between Saturated and unsaturated compounds.

I Qualitative Analysis

1 Qualitative analysis of carbohydrates - Glucose, Fructose, Lactose, Maltose, Sucrose and
Starch

2. Qualitative analysis of amino acids - Tyrosine, Tryptophan, Arginine, Proline and Cysteine.

Il | Volumetric Analysis:

1. Estimation of Glycine- Formal Titration.

2. Determination of Ascorbic acid — DCPIP method.

3. Estimation of Ferrous sulphate using standard Mohr's salt.

Total Hours 60
Text Books

1 Venk_ateswran.\_/, Veerasmy.R, and Kulandav_elu A. R., (1997), Basic principles ofi
Practical Chemistry, Sultan Chand and Sons Publishers.

5 Joy P.P, Surya.S and Awathy., (2_015), Laboratory Manual of Biochemistry, Web:
www.kau.edu/prsvkm, http://prsvkm.tripod.com.
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Course Code Course Name Category Hours / Week | Credits
25HUM2FC Human Rights Foundation Course 2 2
Unit Content

Concept of Human Values, Value Education Towards Personal Development

Aim of education and value education; Evolution of value oriented education;
Concept of Human values; types of values; Components of value education.

Personal Development :

| Self analysis and introspection; sensitization towards gender equality,
physically challenged, intellectually challenged. Respect to - age, experience,
maturity, family members, neighbours, co-workers. Character Formation

Towards Positive Personality:

Truthfulness, Constructivity, Sacrifice, Sincerity, Self Control, Altruism,
Tolerance, Scientific Vision.

Value Education Towards National and Global Development
National and International Values:

Constitutional or national values - Democracy, socialism, secularism, equality,
justice, liberty, freedom and fraternity.

Social Values - Pity and probity, self-control, universal brotherhood.

Il | Professional Values - Knowledge thirst, sincerity in profession, regularity,
punctuality and faith.

Religious Values - Tolerance, wisdom, character.

Aesthetic values - Love and appreciation of literature and fine arts and respect
for the same.

National Integration and international understanding.

UNIT — I11: Impact of Global Development on Ethics and Values

Conflict of cross-cultural influences, mass media, cross-border education,
n materialistic values, professional challenges and compromise. Modern
Challenges of Adolescent Emotions and behavior; Sex and spirituality:
Comparison and competition; positive and negative thoughts.Adolescent
Emotions, arrogance, anger, sexual instability, selfishness, defiance.

UNIT - IV: Therapeutic Measures

Control of the mind through

a. Simplified physical exercise

b. Meditation — Objectives, types, effect on body, mind and soul
c. Yoga — Objectives, Types, Asanas

d. Activities:

(i) Moralisation of Desires

(i) Neutralisation of Anger

(iii)Eradication of Worries

(iv)Benefits of Blessings
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Unit Content
UNIT - V: Human Rights
1. Concept of Human Rights — Indian and International Perspectives
a. Evolution of Human Rights
b. Definitions under Indian and International documents
2. Broad classification of Human Rights and Relevant Constitutional
Provisions.
a. Right to Life, Liberty and Dignity
b. Right to Equality
c. Right against Exploitation
d. Cultural and Educational Rights
e. Economic Rights
f. Political Rights
g. Social Rights
Vv | 3. Human Rights of Women and Children

a. Social Practice and Constitutional Safeguards
(i) Female Feticide and Infanticide
(i) Physical assault and harassment
(iif) Domestic violence
(iv) Conditions of Working Women
4. Institutions for Implementation
a. Human Rights Commission
b. Judiciary
5. Violations and Redressal
a. Violation by State
b. Violation by Individuals
c. Nuclear Weapons and terrorism
d. Safeguards.

Total Hours

30
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Course Code Course Name Category Hours/Week Credits
25DIM2FC Disaster Management FC-11 2 2
Unit Content

Unit I: Introduction to Disasters

1.1. Definition of Concepts

1.2. Difference between hazards and vulnerability
1.3. Types of Disasters

1.4. Natural Disasters

1.5. Human - Made Disasters

Unit 11: Disasters Management

2.1. Disaster Management

2.2. Disaster Management Cycle

2.3. Key Phases of Disaster Management
2.4. Disaster and Development

2.5. Disaster Impacts on Differential Groups

Unit I11: Vulnerability Assessment and Reduction

3.1. Vulnerability

3.2. Vulnerability Assessment

3.3. Early Warning System

3.4. Factors Contributing to Vulnerability

3.5. Vulnerability Reduction

3.6. Impact of Development Projects such as Dams, Embankments, Changes in Land-use etc.
3.7. Climate Change Adaptation

Unit 1V: Disaster Risk Reduction

4.1. Disaster Risk Reduction (DRR),

4.2. Knowledge Management in Disaster Risk Reduction
4.3. The Knowledge Management Cycle

4.4. Role of Information and Knowledge in Disaster Risk Reduction
4.5. Indigenous Knowledge and Disaster Risk Reduction
4.6. Indigenous Knowledge and Early Warning Indicators
4.7. Indigenous Knowledge and Coping Strategies

4.8. Sendai Framework for Disaster Risk Reduction

4.9. Intergovermental Panel on Climate Change (IPCC)
4.10. IPCC Scenario in the Context of India

Unit V: Institutional Framework for Disaster Management
5.1. National Policy on Disaster Management 2009

5.2. The National Disaster Management Authority (NDMA)

5.3. State Disaster Management Authority (SDMA)

5.4. District Disaster Management Authorities (DDMAS)

5.5. Community-Based Disaster Management (CBDM)

5.6. NGOs and Disaster Management

5.7. Other Related Policies, Plans, Programmes and Legislation

Total Hours | 30
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References

Agrawal A. (1995), Dismantling the divide between Indigenous Knowledge and Scientific
Knowledge. Development Change 26: 413 — 439.

2. | Mrinalini Pandey (2014), Text Book of Disaster Management, Wiley India Pvt Ltd.

Pradeep K Goyal,Anil K Gupta, Disaster Management, All India Council for Technical
Education Nelson Mandela Marg, Vasant Kunj, New Delhi, 110070

Sharma S.C (2020), Disaster Management (1% ed.), Khanna Book Publishing Co. (P) Ltd,
New Delhi.

5. | Srivastava A.K (2021), Text Book of Disaster Management, Scientific Publishers, Jodhpur.

6. | Subramanian, (2018), Disaster Management, Vikas Publishing House, Noida.

Tushar Bhattacharya (2015), Text Book of Disaster Science and Management, McGraw
Hill Education.

United Nation (2015), Sendai Framework for Disaster Risk Reduction. 2015 — 2030.
Geneva: UNISDR

9. | www.EasyEngineering.net
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Course Code Course Name Category Hours / Week | Credits

25IDT2AE Innovation & Design Thinking AECC-1I 2 2

Course Objectives

The Course intends to cover
e  The principles and practices of innovation and design thinking.
e Creative problem-solving skills, and impactful solutions across diverse contexts.
e  The user-centered research techniques, and practical tools to generate, prototype.

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

Knowledge
CLO CLO Statements
Level

CLO1L Understand the design thinking methodology for solving real-world K2

problems.
CLO2 | Generate, prototype, and test innovative ideas. K3
CLO3 | Frame human-centered solutions and present them effectively. K3
CLO4 Enhz_ince their confidence in collaborative approaches to problem K3

solving.

Integrate innovation strategies into business, social, and creative
CLO5 . . . K4

contexts to drive sustainable impact.

K2 - Understand; K3 — Apply ; K4 - Evaluate
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Ability Enhancement Compulsory Courses (AECC) - I1:
Innovation & Design Thinking

No. of

Unit Content
Hours

Principles of Design Thinking: Usability, Human-centeredness, Empathy,
I Iteration. 6
Types of Innovation: Product, Process, Business Model, Social Innovation.

Empathy & Defining The Problem: Understanding users - observation -
] ethnographic research - interviews - Empathy maps and personas - ldentifying 6
user pain points - Problem framing vs. problem solving.

Ideation & Creativity Tools: Divergent vs. Convergent Thinking -
11 | Brainstorming and mind mapping techniques — SCAMPER. Idea selection and 6
prioritization frameworks.

Prototyping & Experimentation: Low-fidelity vs. High-fidelity prototyping -
IV | Storyboarding, sketching, mock-ups, and role-playing - Rapid prototyping with 6
simple materials.

Testing & Feedback: Testing prototypes with users - Iteration and learning
from feedback.

\ Innovation Strategy & Implementation : 6
Scaling ideas into innovations - Measuring innovation impact - Barriers -
Design Thinking for social change and sustainability.

Total Hours 30

Text Books

Kelley, T., & Kelley, D. (2013). Creative confidence: Unleashing the Creative Potential

1 o g
within us all. Crown Business.

2 Dan Saffer, Designing for Interaction, New Riders Publications, 2010.

Reference Books

Plattner, H., Meinel, C., & Leifer, L. (Eds.). (2018). Design Thinking Research: Making

1 Distinctions: Collaboration versus Cooperation. Springer.

2 Liedtka, J., & Ogilvie, T. (2011). Designing for Growth: A Design Thinking Tool kit for
Managers. Columbia University Press.

3 Martin, R. (2009). The Design of Business: Why Design Thinking is the Next Competitive

Advantage. Harvard Business Press.

Web Resources (Swayam / NPTEL)

1 https://onlinecourses.nptel.ac.in/noc22_mg32/preview

2 https://onlinecourses.swayam?2.ac.in/imb23_mg65/preview

3 https://onlinecourses.nptel.ac.in/noc20_hs08/preview
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Course Code Course Name

Category

Hours/Week

Credits

251PR2AE Intellectual Property Rights

AECC - 11

2

2

Course Objectives
This course intends to cover
¢ Identify the objectives, forms, duration, and scope of protection for different types
of intellectual property.
e Understand the global IP framework and India’s compliance challenges.
¢ Recognize the role of IP as a policy tool for national, economic, social, and cultural growth.
e Gain knowledge of substantive laws and procedural mechanisms of IP in India.

e Analyze recent national and global trends in intellectual property rights.

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

CLO CLO Statements Knowledge
Level
CLO1 |Understand the core principles of intellectual property protection. K1, K2
CLO2 |Identify the key concepts and principles of trademarks. K2
CLO3 |Comprehend the legal implications and rights under copyright law. K3
CLO4 |Understand the legal consequences of patents and trade secrets. K2
Comprehend IP rights for plant varieties and farmers, along with
CLO5 . . K4
their legal and social aspects.
K1 - Remember; K2 - Understand; K3 — Apply; K4 — Analyze
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Ability Enhancement Compulsory Courses (AECC)-II:
Intellectual Property Rights

) No. of
Unit Content
Hours
Introduction to Intellectual Property: Introduction, types of intellectual property,
I Jinternational organizations, agencies and treaties, importance of intellectual property| 6
rights.
Trade Marks: Purpose and function of trademarks, acquisition of trade mark rights,
Il |protectable matter, selecting, and evaluating trade mark, trade mark registration 6
processes.
Law of Copy Rights: Fundamental of copy right law, originality of material, rights
11 |of reproduction, rights to perform the work publicly, copy right ownership issues, 6
copy right registration, notice of copy right, international copy right law.
Law of Patents, Trade Secrets: Foundation of patent law, patent searching process,
ownership rights and transfer. Trade Secrets: Trade secrete law, determination of
v - . . ) 6
trade secrete status, liability for misappropriations of trade secrets, protection for
submission, trade secrete litigation.
Protection of Plant Varieties and Farmers’ Rights: Introduction -Meaning and
V  Definition - Registrable Varieties of Plants - Procedure for Registration - Plant 6
Varieties Protection.
Total Hours 30
Text Books
1 V K Ahuja - Law Relating To Intellectual Property Rights - Lexis Nexis; Third edition , 2017.
2 Elizabeth Verkey - Intellectual Property Law and Practice — Eastern Book Company — 2018.
3 S R Myneni - Law of Intellectual Property - Asia Law House — 2021.

Reference Books

Delhi, 2011.

B.L. Wadehra - Law Relating To Intellectual Property — Universal Law Publishing House, New

2

Auvtar Singh - Intellectual Property Law - Eastern Book Company — 2015.

Web Resources (Swayam/NPTEL)

1

https://onlinecourses.nptel.ac.in/noc22 hs59/preview
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Course Code Course Name Category Hours / Week Credits
25END2AE Entrepreneurship AECC - I 2 2
Development

Course Objectives
This course intends to cover

e Basics of starting and managing entrepreneurial ventures.
e Tools for planning, funding, and entrepreneurial growth.

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

CLO CLO Statements Knowledge
Level
CLO1 Understand the concept of entrepreneurship. K2
CLO2 Gain knowledge on entrepreneurial motivation K2
CLO3 Apply business idea evaluation K3
CLO4 Create systematic Business plan K3
CLO5 Analyse business finance and support K4
K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyse
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Ability Enhancement Compulsory Course — I1: Entrepreneurship Development

Unit

Content

No. of
Hours

Entrepreneurship: Meaning of Entrepreneurship - Characteristics,
Functions and Types of entrepreneurs - Intrapreneur vs. Entrepreneur - Need
for Entrepreneurship in economic development - Contribution to GDP,
Employment, Innovation.

Entrepreneurial Motivation: Meaning - Need for Achievement Theory -
Risk-taking Behaviour - Innovation and Entrepreneur — Economic & non-
economic factors affecting entrepreneurial growth.

Business Ideas: Sources of Business ldeas & Opportunity Identification —
Idea generation techniques (Brainstorming, Design Thinking). Business
incubation - Technical Assistance for small business — Preparation of
Feasibility Reports, Legal Formalities and Documentation

Business Plan: Meaning and importance of Business Plan — Structure and
components — Market Study.

Entrepreneurial finance: Sources of finance (Bank, Angel investors,
Venture Capital, Crowdfunding, Mudra Loans) - Institutional support to
entrepreneurs (DIC, KVIC, EDII and MSME).

Total Hours

30

Text B

ooks

C.B. Gupta and N.P. Srinivasan (2020), Entrepreneurship Development, Sultan Chand

and Sons.

Dr. Vasant Desai and Dr. Kulveer Kaur (2021), Entrepreneurship Development and

Management, Himalaya Publications.

Refere

nce Books

1

Dr. Jayashree Suresh (2021), Entrepreneurial Publications, Margham Publications

2

S S Khanka (2020), Entrepreneurial Development, Sultan Chand and Sons, New Delhi.

Web Resources (Swayam/NPTEL)

1

https://onlinecourses.nptel.ac.in/noc25_mg95/preview

Department of Biotechnology


https://onlinecourses.nptel.ac.in/noc25_mg95/preview

KG College of Arts and Science (Autonomous)

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

2025 Batch

Max
Marks Marks for Components for CIA
CIA | ESE CIA Model Attendance | _ Actve Total
100 Engagement
Actual | Weightage | Actual Weightage
25 75 50 5 75 10 5 5 25
Question Paper Pattern
Section A Section B Section C
Component %UL"’:}LOQ 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 a - -
Components for Internal Assessment and
Distribution of Marks for CIA (Lab)
Marks for Components for CIA
Max Marks
CIA | ESE Test Model Experiments Observation| Total
/ Programs
Actual Weightage |Actual Weightage Marks
40 60 5 40
50 10 60 15 10
Examination Pattern
Marks Total
Component | Duration in Hours ;
Practical | pocord Weightage Marks
Exam
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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Max
Marks Marks for Components for CIA
CIA | ESE CIA Model
. . Total
50 Actual | Weightage | Actual | Weightage
S0 ) 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) 5x 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
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