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	Program Educational Objectives (PEOs)

	The B.ScBiochemistryprogramdescribeaccomplishmentsthatgraduatesareexpectedto attain within five to seven years after graduation

	
PEO1
	An ability to apply fundamental knowledge related to sciences in an interdisciplinary manner for providing innovative solutions to need based problems for global impact

	
PEO2
	An ability to critically analyze scientific data, draw objective conclusions and apply this knowledge for human welfare. Students should be able to demonstrate expertise and ethical perspective on areas related to Biochemistry

	
PEO3
	An ability to gain domain knowledge and know-how for successful career in academia, industry and research. Promoting lifelong learning to meet the ever evolving professional demands by developing ethical, inter personal and team skills.
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	Program Specific Outcomes (PSOs)

	AfterthesuccessfulcompletionofBsc.Biochemistryprogram,thestudentsareexpectedto

	PSO1
	Abilitytounderstandthetechnicalaspectsofexistingtechnologiesthathelpin addressing the biological and medical challenges faced by humankind.

	
PSO2
	Ability to contribute effectively in the development of the ethical practices, societal contributions, and leading to responsible and competent professionals

	
PSO3
	Acquiring the ability of leadership skills to manage projects in multidisciplinary environments



[image: ]
	Program Outcomes (POs)

	On successful completion of the B.Sc program, the graduates will be able to acquire:

	PO1
	Broad knowledge in biochemistry

	PO2
	Meaningful applications for better healthcare and economic development

	PO3
	Constant updation of application oriented skills

	PO4
	TechnicalskillsindiagnosingCovid-19relatedissues

	PO5
	Sole responsibility in contributing the public to lead better life through extension
activities

	PO6
	Critical thinking and problem-solving skills

	PO7
	Provision for an inspiring, exciting and collaborative scientific environment

	PO8
	Values of professionalism and dedication

	PO9
	Intelligent strategies and biochemical approaches in problem solving methods

	PO10
	Global competence with confidence in all the sectors of  lifescience




B.Sc. Biochemistry (CBCSPATTERN)
(For the students admitted from the academic year 2025-2026 and onwards)
Scheme of Examination
	
Part
	
Title of the Course
	Hours/ Week
	Examination
	
Credits

	
	
	
	Duration in Hours
	Maximum Marks
	

	
	
	
	
	CIA
	CEE
	Total
	

	
	Semester I

	I
	Language-I
	6
	3
	25
	75
	100
	4

	II
	English-I
	6
	3
	25
	75
	100
	4

	
	Core Paper I- Biomolecules
	3
	3
	25
	75
	100
	4

	
	Core Paper II- Cell Biology
	3
	3
	25
	75
	100
	4

	
	Core Biochemistry Practical–I
	2
	-
	-
	-
	-
	-

	III
	Allied A:Paper I-Chemistry
	6
	3
	20
	55
	75
	3

	
	Allied Chemistry Practical
	2
	-
	
	
	
	

	IV
	Environmental Studies•
	2
	3
.
	-
	50
	50
	2

	
	Total
	30
	18
	120
	405
	525
	21

	
	Semester II

	I
	Language-II
	6
	3
	25
	75
	100
	4

	II
	English-II
	4
	3
	25
	25
	50
	2

	II
	Effective English: Language Proficiency for Employability http://kb.naanmudhalvan.in/Special:Fi
Lepath/CambridgeCourseDetails. odf
	2
	
	25
	25
	50
	       2

	III
	CorePaperIII-Biomedical
Instrumentations
	5
	3
	25
	75
	100
	4

	III
	CoreBiochemistryPractical–I
	3
	3
	25
	75
	100
	4

	III
	AlliedA:PaperIIChemistry
	6
	3
	20
	55
	75
	3

	
	AlliedPractical–Chemistry
	2
	3
	20
	30
	50
	2

	IV
	ValueEducation-HumanRights•
	2
	3
	-
	50
	50
	2

	
	Total
	30
	21
	165
	410
	575
	23

	
	Semester III	--

	I
	Language-III
	6
	3
	25
	75
	100
	4

	II
	English-III
	6
	3
	25
	75
	100
	4

	III
	CorePaperIV-Enzymeand
Enzyme Technology
	3
	3
	25
	75
	100
	4

	III
	CorePaperV-Microbiology
	3
	3.
	25
	75
	100
	4

	
	CoreBiochemistryPractical–II
	2
	-
	-
	-
	-
	-

	III
	Allied B: Paper IBasic Mathematics
	6
	3
	20
	55
	75
	3

	IV
	Skill based Subject: BioinformaticsandMedical Coding
ActuarialStatistics-I
	2
	3
	20
	55
	75
	3

	IV
	Tamil**/Advanced Tamil*(OR)Non- Major elective-I(Yoga for Human
Excellence)*/Women's Rights•
	1
	3
	
	
50
	50
	
1

	
	Health and Wellness
	1
	
	
	
	
	         1

	
	Total
	30
	21
	140
	460
	600
	24
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	Semester IV	SCAA DATED: 18.05.20

	I
	Language-IV
	6
	3
	25
	75
	100
	4

	II
	English-IV
	6
	3
	25
	75
	100
	4

	III
	CorePaperVIIntermediaryMetabolism
	4
	3
	25
	75
	100
	4

	III
	CoreBiochemistryPractical–II
	3
	6
	30
	45
	75
	3

	III
	AlliedB:PaperIIComputer
	3
	3
	25
	25
	50
	2

	
	Allied B:Practical
	2
	3
	20
	30
	50
	2

	IV
	SkillbasedSubject2:Basics
ofInformationTechnology
	2
	3
	25
	25
	50
	2

	IV
	Office Fundamentals :Digital Skills for Employability http://kb.naanmudhalvan.in/Special:Filep
h/MicrosoftCourseDetails.xlsx
	2
	
-
	25
	
25
	50
	2

	IV
	Tamil**/AdvancedTamil*(OR)Non-major
elective-II(GeneralAwareness*)
	2
	3
	-
	50
	50
	2

	
	Total
	30
	27
	200
	425
	625
	25

	
	SemesterV

	III
	CorePaperVIIHumanPhysiology(Theory)
	4
	3
	25
	75
	100
	4

	III
	CorePaperVIIIClinicalBiochemistry(Theory)
	4
	3
	25
	75
	100
	4

	III
	CorePaperIXMolecularBiology(Theory)
	4
	3
	25
	75
	100
	4

	III
	CorePaperXGeneticEngineeringand
BioprocessTechnology(Theory/Practical)
	4
	3
	25
	75
	100
	4

	III
	BiochemistryPractical–III
	4
	-
	-
	-
	-
	-

	III
	BiochemistryPractical–IV
	4
	-
	-
	-
	-
	-

	III
	ElectiveI
	3
	3
	20
	55
	75
	3

	IV
	SkillbasedSubjectBasics
ofPatentandBioethics
	3
	3
	20
	55
	75
	3

	
	Total
	30
	18
	     140
	410
	550
	22

	
	SemesterVI	-

	III
	Core Paper XI Plant BiochemistryandPlant
Therapeutics(Theory)
	4
	3
	25
	75
	100
	3

	III
	CorePaperXIIMedicinal
Chemistry(Theory)
	4
	3
	25
	75
	100
	3

	III
	BiochemistryPractical–III
	4
	6
	30
	45
	75
	3

	
	BiochemistryPractical–IV
	4
	6
	30
	45
	75
	3

	III
	Elective II
	4
	3
	20
	55
	75
	3

	III
	Elective III
	4
	3
	20
	55
	75
	3

	IV
	SkillBasedSubject4–PracticalBioinformatics
	6
	6
	30
	45
	         75
	3

	IV
	ProjectBasedLearning:AdvancedPlatform Technology/DataAnalytics&Visualization http://kb.naanmudhalvan.in/BharathiarUniversity(BU)
	

3
	
	
25
	
25
	
50
	
2

	V
	ExtensionActivities••
	-
	-
	50
	-
	50
	2

	
	Total
	33
	30
	      255
	420
	675
	25

	
	Grand Total
	183
	135
	1037
	2515
	3550
	140


· NoContinuousInternalAssessment(CIA).OnlyUniversityExaminations.
••NoUniversityExaminations.OnlyContinuousInternalAssessment.(CIA).
@Universitysemesterexaminationwill beconductedfor50marks(As pertheexistingpatternof examination) and the marks will be converted to 25 marks.
NaanMudhalvan Course:CEEwillbe assessedbyIndustryfor25marksandCIAwill bedonebythe course teacher
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DistributionofMarksforContinuousInternalAssessment(CIA)andComprehensiveExternal Examinations (CEE)

	Paper
	Maximum Marks
	Marksfor
	ComponentsforCIA

	
	
	CIA
	CEE
	Tests
	Assignment
	Others*

	Theory(CoreIElective)
	50
	12
	38
	09
	03
	-

	Theory(Core/Elective)
	75
	20
	55
	10
	05
	05

	Theorv(Core/Elective)
	100
	25
	75
	15
	05
	05



*Componentsforothersmayincludethefollowing:
Class Participation, Case Studies Presentation, Field Work,. Field Survey, Group Discussion, Term Paper, Workshop / Conference Participation, Presentation of Papers in C references, Quiz, Report I Content Writing, Seminars, etc.

[image: ]DistributionofMarksforContinuousInternalAssessment(CIA)andComprehensiveExternal Examinations (CEE)

	Paper
	Maximum Marks
	Marksfor
	ComponentsforCIA

	
	
	CIA
	CEE
	Tests
	Observation
Note·
	Record Note

	Practical(Core/Elective)
	50
	20
	30
	10
	05
	05

	Practical(Core/Elective)
	75
	30
	45
	20
	05
	05

	Practical(Core/Elective)
	100
	40
	60
	30
	05
	05



DistributionofMarksforContinuousInternalAssessment(CIA)andComprehensiveExternal Examinations (CEE)

	Paper
	MaximumMarks
	Marksfor

	
	
	CIA
	CEE

	
	
	
	Evaluation
	Viva-voce

	Project
	100
	25
	50
	25

	Project
	150
	40
	75
	35

	Project
	200
	50
	100
	50·
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	Coursecode
	13A
	CorePaperI–Biomolecules
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	BasicknowledgeinBiomolecules
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. LearntheelementspresentinBiomolecules
2. For each group of biomolecule, learn the name of its generic monomer (simple unit), polymer (complex structure) and their function.
3. LearntheimportanceofVitaminsandMinerals

	

	ExpectedCourseOutcomes:

	On the successful completion of the course, student will be able to:

	1
	Acquire a comprehensive understanding of the structure, chemistry, classification, and functions of carbohydrates.
	K1

	2
	Develop an understanding of the structure and biological significance of lipids.
	K2

	3
	Recognize the structure, properties, and functional importance of proteins and peptides.
	K2

	4
	Identify the structural features and biological roles of nucleic acids.
	K2

	5
	Appreciate the physiological importance of vitamins and minerals and their role in maintaining health.
	K1

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	Carbohydrates
	10hours

	Carbohydrates:Definition,classification,Haworthprojections.
Monosaccharides-Structure,chemistryandfunctions.Actionofacidsandalkaliesonsugars- Aldose (Glucose) and Ketose (Fructose).
Disaccharides-Structure,chemistryandfunction–Sucrose,Lactose,MaltoseandCellobiose. Trisaccharides-Structure of Raffinose.
Polysaccharides- Chemistry and functions Homopolysaccharides-starch,glycogenandcellulose.
Heteropolysaccharides-hyaluronicacid,chondroitinsulfateandheparin.
Bloodgroupsubstances.

	

	Unit:2
	Lipids
	9hours

	Lipids; Definition, classification of lipids, simple, compound and derived. Simple lipids-Physical and chemical properties of fats.
Characterisation of fat – Saponification number, acid number, Iodine number and RM number. Compound lipids-Structure and function of phospholipids, glycolipids and lipoproteins.
Derivedlipids-Fattyacids-saturatedand unsaturated.
Essentialfattyacids.Steroids-Structureofcholesterol.

	

	Unit:3
	Aminoacidsandpeptides
	08hours

	Aminoacidsandpeptides.Definition,aminoacidsasAmpholytes.
Structure and classification of amino acids based on chemical nature, chemical reaction of aminoacids due to carbonyl and amino groups. Essential amino acids.
Peptides;Structureandproperties.Determinationofprimarystructureofpeptides-Glutathione, Oxytocin and Vasopressin.

	




	Unit:4
	Nucleicacids
	08hours

	Nucleic acids; Structure of Purines and Pyrimidines; Nucleotides and Nucleosides. DNA: double helix: A, B and Z forms; DNA denaturation and renaturation.
RNA:types,unusualbases.DNAasgeneticmaterial

	

	Unit:5
	VitaminsandMinerals
	08hours

	Vitamins:Definition,Classification.
Fat soluble vitamins- sources, structure and physiological functions; Water soluble vitamins-sources, structure and physiological functions.
Minerals:Mineralrequirement,essentialmacromineralsandessentialmicrominerals,sources and functions.

	

	
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars(selfstudy)

	

	
	TotalLecturehours
	45hours

	TextBook(s)

	1
	Deb,A.C.,FundamentalsofBiochemistry,NewCentralAgency,Calcutta,2016.

	2
	JainJ.L,Fundamentalsofbiochemistry,S.ChandPublication6thEdition,2005

	3
	AmbikaShanmugam,FundamentalsofBiochemistryforMedicalStudents,SeventhEdition,
LippincottWilliamsandWilkinsPublications

	4
	Satyanarayana.U.,FundamentalsofBiochemistry,Allied&BooksPvtLtd,Calcutta,2019

	

	ReferenceBooks

	1
	Lehninger,A.L.,Nelson,D.L.,Cox,M.M.,PrinciplesofBiochemistry,WHFreeman
Publishers,7thEdition,2017

	2
	Lubertstryer,Biochemistry,Freemanandcompany,9thEdition,2019

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	onlinecourses.swayam2.ac.in/cec20_bt12

	2
	onlinecourses.swayam2.ac.in/cec20_bt19

	3
	onlinecourses.swayam2.ac.in/cec20_ag10

	CourseDesignedBy:DrS.Vennila



	MappingwithProgrammeOutcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	L
	S
	M
	M
	M
	M
	M
	M
	S

	CO2
	S
	L
	S
	M
	M
	M
	M
	M
	M
	S

	CO3
	S
	L
	S
	M
	M
	M
	M
	M
	M
	S

	CO4
	S
	L
	S
	M
	M
	M
	M
	M
	M
	S

	CO5
	S
	L
	S
	M
	M
	M
	M
	M
	M
	S


*S-Strong;M-Medium;L-Low


	Coursecode
	13B
	CorePaperII-CellBiology
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	Basicknowledgeinstructureofcells
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. UnderstandthestructureandpurposeofbasiccomponentsofProkaryoticandEukaryotic cells.
2. Enablethestudentstogetthemselvesawareonhowdifferenttissuetypesarecombinedto
form organs and how the organs function which follows from the structure and function of the constituent tissue.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Understand the structure and organization of cells and the stages of the cell cycle. 
	K2

	2
	Illustrate the structure of biological membranes and the mechanisms of molecular transport across them. 
	K1,K2

	3
	Identify the major cell organelles and interpret their functions. 
	K2

	4
	Relate cellular organization to genetic organization and biological functions. 
	K2,K4

	5
	Recognize the significance of cell biology in cancer research and its biomedical applications.
	K3

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	AnOverviewofcells
	09hours

	AnOverviewof cells–Originandevolutionofcells.Celltheory,Classificationofcells– ProkaryoticcellsandEukaryoticcells.Comparisonofprokaryoticandeukaryoticcells.
Molecularcompositionofcells:-Water,Carbohydrates,lipidsnucleicacidsandproteins.Cell Cycle: Phases, Meiotic and Mitotic division.

	

	Unit:2
	CellMembrane
	09hours

	Cell Membrane–Fluidmosaicmodelofmembranestructure.Membraneproteinsandtheir properties.Membranecarbohydratesandtheirrole.Transportacrossmembranes–Diffusion-
activeandpassivediffusion.

	

	Unit:3
	Endoplasmicreticulum
	09hours

	Endoplasmicreticulum–Types,structureandfunction.Golgiapparatus–Structureand
function.Lysosome–Structureandfunctions.Morphologyandfunctionsofperoxisomesand glyoxisomes. Ribosomes – Types structure and function.

	

	Unit:4
	Nucleus
	08hours

	Nucleus:Structureandfunction.Chromosomes,chromatinstructure.Mitochondria–Structure
andfunctions.Cytoskeleton:Typesoffilamentsandtheirfunctions.Microtubules–Chemistry and functions – Cilia and flagella.

	

	Unit:5
	Oncogenesis
	08hours

	Oncogenesis:Developmentandcausesofcancer,Typesofcancer,Properties,earlydetection,
Treatment.Oncogenes:Retroviral,proto,tumorsuppressorgene




	
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars(selfstudy)

	

	
	TotalLecturehours
	45hours

	TextBook(s)

	1
	CooperM2000.Thecellmolecularapproach,ASMPress,2ndEdition

	2
	CellBiology.Organellestructureandfunction,DavidESadava,JonesBartlettPublishers.

	3
	Principleofcellandmolecularbiology2ndedition–LewisJKleinsmith,ValerieMKish.

	4
	AjoyPaul,TBofCell&MolecularBiology4thedn,Allied&Bookspvtltd,Calcutta,2018

	

	ReferenceBooks

	1
	DeRobertis,EDP,E.M.FRobertis,8thedition2017.Cellandmolecularbiology,Saunders
Company

	2
	HarveyLodish,Baltimore.ArnoldBerketal2000.4rdedition.Molecularcellbiology.

	3
	Lewin’sGenesXII,2017,JocelynEKrebs,ElliottS.Goldstein,andStephenT.Kilpatrick
Jones,BartlettPublishers,12threvisededition

	4
	CellBiology,2013,GeraldKarp,wiley7thedition

	

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	onlinecourses.swayam2.ac.in/cec20_ma14

	2
	onlinecourses.swayam2.ac.in/cec20_ma13

	CourseDesignedBy:DrS.Vennila



	MappingwithProgrammeOutcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	M
	S
	M
	M
	M
	M
	M
	M
	S

	CO2
	S
	M
	S
	M
	M
	M
	M
	M
	M
	S

	CO3
	S
	M
	S
	M
	M
	M
	M
	M
	M
	S

	CO4
	S
	M
	S
	M
	M
	M
	M
	M
	M
	S

	CO5
	S
	M
	S
	M
	M
	M
	M
	M
	M
	S

	
	
	
	
	
	
	
	
	
	
	


[image: ]*S-Strong;M-Medium;L-Low
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	Coursecode
	23A
	Core Paper III - Biomedical Instrumentations
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	BasicKnowledgeintoolsofBiochemistry
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1.Studentslearnttheprinciples,Instrumentationandapplicationsoftheinstruments.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Understand the concepts and methods for preparing and expressing solutions of various strengths.
	K3

	2
	Identify the principles and applications of chromatographic techniques.
	K2

	3
	Recognize the principles and applications of electrophoretic techniques.
	K2

	4
	Illustrate the principles and applications of spectroscopic techniques.
	K2

	5
	Appreciate the role of radioisotopes in biological and biomedical research.
	K2

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	Buffers
	15hours

	pH meter- pH scale, Henderson- Hasselbalch equation, Buffer solutions, Buffer systems ofblood- Hb, Protein and Phosphate buffer system.
Variouswaysofexpressingandconversionofconcentrationofsolutions-molality,molarity,
normality,molefraction.Simpleproblemstobeworkedout.

	

	Unit:2
	ChromatographyTechniques
	15hours

	Chromatography-principle,materials,methods&applicationsofpaperchromatography,TLC, GLC, Adsorption, Ion-exchange, Affinity chromatography and Molecular sieve.
HPLC,FPLCandGC-MS[principlesonly].

	

	Unit:3
	ElectrophoreticTechniques
	15hours

	Electrophoresis-principles, instrumentation and applications ofpaperelectrophoresis,agarose gel, starch gel, SDS-PAGE, immuno electrophoresis, isoelectric focusing; ELISA (Principles Only).
Centrifuges- Principle, Types and its applications. ClinicalAutoanalyzer–Principleandapplications.

	

	Unit:4
	BiomolecularTechniques
	14hours

	Principle,InstrumentationandapplicationofColorimetry,Spectrophotometry, Fluorimetryand Flame photometry.
ECG,EEG,CT-Scan,Doppler,MRIscan-Principleandapplicationonly. AI based smart biosensors in clinical diagnosis.

	

	Unit:5
	TracerTechniques
	14hours

	Tracer and other Techniques-Radioactive decay, units ofRadioactivity,detectionandmeasurementofRadioactivity,GMcounter,Scintillationcounter,Autoradiography. Applications of Radio isotopes in biological and medical sciences.
SafetyAspectsandhazardsofradioactivity

	




	
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars(selfstudy)

	

	
	TotalLecturehours
	75hours

	TextBook(s)

	1
	SharmaB.K.(1981)11thEdition.Instrumentalmethodofchemicalanalysis.

	2
	DavidT.Plummer,3rdEdition(1998),AnIntroductiontoPracticalBiochemistry

	3
	Keith Wilson, Kenneth H. Goulding, 3rd Edition 1992.A Biologists guide to Principles and Techniques of practical Biochemistry. Cambridge University Press.

	4
	Wilson.KandWalker2012,PracticalBiochemistry-PrinciplesandtechnicsofBiochemistry
andMolecularBiology7theditionCambridgePressIndia,

	

	ReferenceBooks

	1
	LeslieCromwell,FredJ.Weibell,ErichA.Pfeiffer,BiomedicalInstrumentationand
Measurement-2ndEdition.

	2
	KudesiaV.P.SawhaneyH.,(1989)Instrumentalmethodofchemicalanalysis.

	3
	CampbellI.DBiophysicalTechnic,2012,JohnWiley&Sons,USA

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	onlinecourses.nptel.ac.in/noc20_bt29

	2
	onlinecourses.nptel.ac.in/noc20_cy32

	CourseDesignedBy:DrS.Vennila



	MappingwithProgrammeOutcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	S
	S
	M
	L
	M
	M
	M
	S
	S

	CO2
	S
	S
	S
	M
	L
	M
	M
	M
	S
	S

	CO3
	S
	S
	S
	M
	L
	M
	M
	M
	S
	S

	CO4
	S
	S
	S
	M
	L
	M
	M
	M
	S
	S

	CO5
	S
	S
	S
	M
	L
	M
	M
	M
	S
	S

	
	
	
	
	
	
	
	
	
	
	


[image: ]*S-Strong;M-Medium;L-Low


	Coursecode
	23P
	CoreBiochemistryPractical–I
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	-
	-
	4
	4

	Pre-requisite
	Basic Knowledge in Biomolecules and bioseparation techniques
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. abletoanalysethegivencarbohydratesystematically
2. abletoanalyseaminoacidssystematically
3. abletocharacterizelipids
4. abletoanalysebiomoleculesbyseparationtechniques

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Perform qualitative tests to identify carbohydrates.
	K2

	2
	Differentiate amino acids based on their chemical characteristics.
	K2

	3
	Characterize lipids using standard biochemical assays.
	K2

	4
	Apply separation techniques to analyze and identify biomolecules.
	K4

	K1–Remember;K2–Understand;K3–Apply;K4–Analyze;K5–Evaluate;K6–Create

	

	Unit:1
	Analysisofcarbohydrates
	26hours

	a) Monosaccharides-Glucose,Fructose,Galactose,Mannose,Pentose.
b) Disaccharides-Sucrose,MaltoseandLactose.
c) Polysaccharides-StarchandDextrin.

	

	Unit:2
	AnalysisofAminoacids
	18hours

	a)Histidineb)Tyrosinec) Tryptophand)Methioninee)Cysteinef)Arginine

	

	Unit:3
	LipidAnalysis(GroupExperiments)
	8hours

	a) DeterminationofSaponificationnumber.
b) DeterminationofAcidnumber.

	

	Unit:4
	DemonstrationExperiments
	8hours

	a) PreparationofbufferanditspHmeasurementsusingpHmeter.
b) SeparationofaminoacidsbyPaperchromatographyandTLC.

	
	Totalpracticalhours
	60hours

	TextBook(s)

	1
	LaboratorymanualinbiochemistrybyJ.Jayaraman,WileyEasternPublishers.

	2
	Biochemical Methods- Sadasivam and Manickam, 3rd Edition, New Age International Publishers

	

	ReferenceBooks

	1
	DavidT.Plummer,Anintroductiontopracticalbiochemistry.3rdEdition.McGRAW-Hill
PublishingcompanyLtd.

	2
	Pattabiraman,Laboratorymanualinbiochemistry.

	

	CourseDesignedBy:DrS.Vennila
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	Coursecode
	33A
	CorePaperIV-EnzymeandEnzyme
Technology
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	Basic knowledge in proteins and its structure
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
Toenablethestudentstolearnaboutthedifferenttypesofenzymesanditsisolationand purification which will pave the ways in which the students can enter in research field

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Understand the structure, classification, and characteristics of enzymes.
	K1,K2

	2
	Illustrate the principles of enzyme kinetics and enzyme regulation.
	K2

	3
	Relate the mechanisms of enzyme action to the functions of coenzymes.
	K2

	4
	Recognize the methods used for enzyme production, purification, characterization, and immobilization.
	K3

	5
	Appreciate the diverse applications of enzymes in biological, medical, and industrial fields.
	K3

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	Enzymes
	9hours

	Introduction, Definition, International Classification of enzymes, Numbering and nomenclature. Enzyme units.
Definition of active sites. Theories proposed – Lock and Key or template model and induced fit model, ordered and random binding of substrate. Enzyme specificity – Group specificity, optical specificity.
Enzyme as proteins Structure: Primary, Secondary, Tertiary and Quartenary structure with reference to examples.

	

	Unit:2
	EnzymeKineticsAndEnzymeInhibitors
	9hours

	Enzyme Kinetics: Derivation of Michalies-Mentons equation, transformation of MM equation, Line-Weaver Burk plot and Eadie Hoffste plot. Effect of pH, Temperature, enzyme activity, turn over number of enzymes.
Briggs and Haldane Theory (Rapid Equilibrium and Steady state Theory) Enzyme Inhibition: Competitive, non-competitive and un-competitive inhibition. Regulatory enzymes, allosteric enzymes and covalent modification of enzymes
Isoenzymes.Ribozymes,Abzymes(ConceptsandclinicalApplicationsonly).

	

	Unit:3
	Mechanism Of Enzyme Action And Coenzymes
	8hours

	Definition-CoenzymesandMetalCofactors
Structure and functions of TPP, NAD, NADP, FAD, FMN, Coenzyme A, Multienzyme Complex: Pyruvate dehydrogenase.
Mechanism of enzyme action: General acid base catalysis and covalent catalysis Mechanism of action of chymotrypsin.
Determinationofenzymaticreactions-Enzymeassay(anyone)

	




	Unit:4
	EnzymeTechnology
	9hours

	Immobilizedenzymes: Sourceandtechniquesofimmobilization. Effect ofimmobilization on enzyme activity. Application of immobilized enzymes.
IndustrialProductionofenzymes:Amylase,ProteasesIndustrialusesofenzymes
EnzymedataRepositoriesandtheirtypesandclassifications

	

	Unit:5
	UsesOfEnzymesInAnalysis
	8hours

	Enzymes as Biosensors – Calorimetric biosensors, Potentiometeric biosensors, Amperometric biosensors, Optical biosensors and immunosensors. It’s Principle, technique, mechanism and examples.
Enzymeengineering:Artificialenzymes.Antioxidantenzymes.

	

	
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars(selfstudy)

	

	
	TotalLecturehours
	45hours

	TextBook(s)

	1
	Satyanarayana.U.,FundamentalsofBiochemistry,Allied&BooksPvtLtd,Calcutta,2019

	2
	JainJ.L,Fundamentalsofbiochemistry,S.ChandPublication6thEdition,2005

	

	ReferenceBooks

	1
	Trevor Palmer and Philip Bonner 2rd edition, 2008, Understanding enzymes. East west publisher

	2
	Enzymes–DixonandWebb

	3
	EnzymeTechnology–Chapline&Bucke

	4
	AlanWelshman,2ndedition,Handbookofenzymebiotechnology

	

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	Enzymes-https://nptel.ac.in/courses/102/102/102102033/

	2
	https://nptel.ac.in/content/storage2/courses/102101007/downloads/PPT/LEC-07-PPT.pdf

	3
	EnzymesAssay-https://nptel.ac.in/courses/104/105/104105032/

	CourseDesignedBy:DrD.ChandraPrabha
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	Coursecode
	33B
	CorePaperV–Microbiology
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	Basic Knowledge in structure of prokaryotic cells
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. Understandthestructureandtypesofmicroorganisms
2. Learntheeconomicalusesofmicroorganisms
3. Learnaboutthepathogenesisofvariousmicrobesintheenvironment

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeabletounderstand:

	1
	Understand the principles of microscopy, culture techniques, and staining methods used in microbiology.
	K2

	2
	Recognize the morphology and characteristics of bacteria, algae, and fungi.
	K2

	3
	Identify the structural features and morphology of viruses.
	K2

	4
	Relate microbial diseases to their causative agents and preventive measures.
	K2

	5
	Assess the impact of pathogenic microorganisms in water, soil, and food on human health.
	K2

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	HistoricalDevelopmentOfMicrobiology
	9hours

	Historical development of microbiology ; microscopy, principle and uses of light microscope, phase contrast andelectronmicroscopes, sterilizationtechniques;culturemethods;pure culture: Isolation and maintenance ; culture media - selective and enrichment media.
Staining and smearing: Simple staining, Negative staining, and Gram’s staining, Acid - fast staining and spore staining.
Growthcurveandgenerationtime.MicrobialNutrition

	

	Unit:2
	ProkaryotesAndEukaryotes
	9hours

	Prokaryotes:-Morphologyofbacteria;componentparts;cellwallstructure.
Eukaryotes: - Morphological characteristics and importance of algae; Characteristics, reproductive structures and importance of fungi

	

	Unit:3
	MorphologyOfViruses
	9hours

	Morphology of viruses, classification and cultivation of viruses; plaque assay. Phages: - T4Phages stages - lifecycle; synthesis and assembly of protein Lambda Phages - Life cycle; switch between lysogeny and lytic cycle.
RNA viruses: - Influenza and Corona virus, HIV. DNA viruses: - Oncogenic viruses

	

	Unit:4
	MicrobialDiseases
	8hours

	Microbial diseases: - Normalhumanmicro flora; host- parasiticinteraction ;epidemics;exoand endotoxins.
Air borne diseases: - Aetiology, symptoms and prevention of Tuberculosis, Diphtheria, Polio - myelitis and Influenza, Waterborne diseases:- Aetiology, symptomsandpathogenesisofTyphoid, Cholera, Bacillary dysentery and Hepatitis.
Directcontactdisease:-AetiologyandsymptomsofRabies




	Unit:5
	MicrobiologyOfWater,SoilandFood
	8hours

	Water microbiology: - Microbes in water, Bacteriological examination of water;	purification of drinking water.
Soilmicrobiology:-SyrnbioticandNon-symbioticNitrogenfixingorganisms:Rhizosphere
andphosphatesolubilizingmicrobes
Food	microbiology	;	Microbiology	of	food	borne	diseases-	Botulism,	Salmonellas, Staphylococcal poisoning		Perfingeens poisoning and Mycotoxins

	

	
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars(selfstudy)

	

	
	TotalLecturehours
	45hours

	TextBook(s)

	1
	PelczerJ,RE.C.SJohnNoelRKrieg,Microbiology:MCGrawHillBookCompany,2006,
5thedition.

	2
	AnanthaNarayananR;C.KJayarampanicker,10thedition,TextBookofMicrobiology-
Orient	LongmanPublication,2017.

	ReferenceBooks

	1
	PrescottL.M;J.HHarleyandD.AKlein,Microbiology,C.BrownPublishers,2006,5th
edition

	2
	RonaldM.Atlas,Microbiology-FundamentalsandApplications,MacmillanPublishing
Company,NewYork,1993.

	3
	Joanne	M.Willey,	Linda	Sherwood,	Christopher.J	woolverton,	2017,	Prescott’s
Microbiology,10thEdition,TataMcGrawHillPublishingCompanyLtd,NewDelhi

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://nptel.ac.in/courses/102/103/102103015/

	2
	https://nptel.ac.in/courses/105/107/105107173/

	3
	https://nptel.ac.in/content/storage2/courses/105104102/Lecture%2023.htm

	CourseDesignedBy:DrD.ChandraPrabha
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	Coursecode
	3ZA
	Skill based Subject I – Bioinformatics and Medical coding
	L
	T
	P
	C

	Core/Elective/Supportive
	Skillbasedsubject
	2
	1
	-
	3

	Pre-requisite
	BasicKnowledgeinbiologicaldatabases
andcoding
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. Throughknowledgeonbiologicaldatabases
2. Drugdesigninganddockingprotocols
3. Understandingtheimportanceofmedicaltranscription

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeabletounderstand:

	1
	Understand the concepts and applications of biological databases.
	K2

	2
	Identify the principles and applications of commonly used bioinformatics search tools.
	K2

	3
	Recognize the basic concepts involved in drug design.
	K2

	4
	Interpret the terminology and coding systems used in medical coding.
	K2

	5
	Appreciate the guidelines and responsibilities of a medical transcriptionist.
	K2

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	BioInformatics
	6hours

	Introduction, definition, objectives and scope. Application of BioInformatics.Biological databases:
Primaryproteindatabase–SWISSPROT,TrEMBL,PIR,PDB.
Primarynucleicaciddatabase–EMBL,GENBANK,DDBJ.

	

	Unit:2
	Toolsfordatabasesearch
	6hours

	FASTA-Histogram,Sequencelisting,SearchandPrograms.
BLAST – Algorithm, Services, MEGA BLAST, PHI BLAST, PROTEIN BLAST, GAPPED BLAST, PSI BLAST

	

	Unit:3
	ProteinPrimarystructureanalysesandprediction
	6hours

	ProteinPrimarystructureanalysesandprediction,BioInformaticsanddrugdesign:
Introduction,approaches–ligandbased,targetbased.Methodsofdrugdesigning–CAMD, docking program

	

	Unit:4
	Introductiontomedicalterminology
	5hours

	Medicalterminology-rootwords,prefix,suffix,abbreviations,symbols.Documentationof
medicalrecords,ICD(InternationalclassificationofDiseases)

	

	Unit:5
	Medicalcoding
	5hours

	Introduction to medical coding, medical transcription,Medico legal issues, Medical Transcription software, Essentials of Medical Transcriptionguidelines

	

	
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars(selfstudy)

	
	TotalLecturehours
	30hours




	TextBook(s)

	1
	Rastogi.S.C,Namita–MendirattaandParagRastogi,(2004)BioInformatics–Concepts,
Skillsandapplications

	2
	Mani.KandVijayraja(2005),BioInformatics–Apracticalapproach

	
	

	

	ReferenceBooks

	1
	WestheadD.R,ParishJ.HandTwymanR.M.(2003)InstantnotesinBioInformatics,Ist
Edition

	2
	Attwood.T.K.ParryD.J.andSmith(2001).IntroductiontoBioInformatics,IstIndianReport.

	3
	AlokGha,PriyankaArora-MedicalTranscriptionMadeeasy.

	4
	TerryTropinMShai,RHIA,CCS-P,AHIMAICD-10-CM-Codingguidelinesmadeeasy-
2017.

	5
	BestyJShiland-MedicalterminologyandanatomyforICD-10.

	6
	KarenSmiley-Medicalwillingandcodingfordummies,2ndedition.

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://nptel.ac.in/courses/102/106/102106065/

	2
	http://www.digimat.in/nptel/courses/video/102106065/L65.html

	3
	https://www.slideshare.net/sardar1109/bioinformatics-lecture-notes

	CourseDesignedBy:DrD.ChandraPrabha
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	Coursecode
	43A
	Core Paper VI – Intermediary Metabolism
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	BasicKnowledgeinstructureof
biomolecules
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Providesmuchinformationrelatedtocarbohydrate,fatandproteinmetabolismthattakesplace in our body.
1. Interrelationshipbetweencarbohydrate,fatandproteinmetabolism.
2. Roleofpurineandpyrimidinesinnucleicacidmetabolism.
3. Variousdisordersrelatedtoeachmetabolism

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeabletounderstand:

	1
	Understand the concepts of thermodynamics and energy transfer through the electron transport chain.
	K2

	2
	Illustrate the metabolic pathways of dietary carbohydrates.
	K3

	3
	Interpret the metabolism of dietary lipids.
	K3

	4
	Describe the metabolic fate of dietary proteins.
	K3

	5
	Relate the interconnection between carbohydrate, lipid, and protein metabolism.
	K4

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	Bioenergetics
	10hours

	Free energy and the laws of thermodynamics; Role ofhigh energy compounds as energy currency of the cell; free energy of hydrolysis of ATP and other organophosphates. The basic metabolic pathways, anabolic, catabolic and amphibolic pathways.
Electrontransportchain:-Roleofrespiratorychaininmitochondria;inenergycapture;
respiratory control.Oxidative phosphorylation: - Mechanism of oxidative phosphorylation; Chemiosmotic theory; uncouplers of oxidative phosphorylation

	

	Unit:2
	Fateofabsorbedcarbohydrates
	14hours

	Fate of absorbed carbohydrates. Glycolysis: - Pathways and energetics; Oxidation of pyruvate to acetyl CoA. TCA Cycle: - Pathway and energetics;anapleroticreaction.Gluconeogenesis; Pasteur effect .Glycogenesis and glycogenolysis. Pentose Phosphate Pathway (HMP shunt).
GlucuronicAcidCycleandglyoxylatecycle(Entner-Duodoroffpathway)
Metabolismofotherhexoses: -Fructose andgalactose

	

	Unit:3
	Bloodlipidsandfateofdietarylipids
	14hours

	Oxidation of fatty acids: - Carnitine cycle; beta oxidation. Alpha oxidation and omega oxidation. Biosynthesis of propionyl CoA. Biosynthesis of saturated fatty acids: - Extra – mitochondrial in a microsomalsystemforsynthesisoffattyacids.Biosynthesisofunsaturatedfattyacids:-
Monounsaturated and polyunsaturated fatty acids. Biosynthesis and degradation: - Lecithin, cephalin, inositol, phosphatidyl serine, cholesterol

	

	Unit:4
	FateOfDietaryProteins
	10hours

	Fateofdietaryproteins,metabolicnitrogenpool.Catabolismofamino	acid:	Oxidative deamination,non–oxidativedeamination,transamination,amino–aciddecarboxylation,
catabolism of carbon skeleton of amino acids. Catabolism of glycine, phenylalanine and tyrosine. Interrelationship between carbohydrates, fat and protein metabolism




	Unit:5
	Metabolismofpurinesandpyrimidines
	10hours

	.Metabolismofpurines:-denovosynthesis,salvagepathways;catabolism.Metabolismof
pyrimidines:-denovosynthesis,salvagepathways;catabolism.

	

	
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars(selfstudy)

	

	
	TotalLecturehours
	60hours

	TextBook(s)

	1
	GarrettandGrisham–Biochemistry.SaundersCollegePublishers,1995.

	2
	Murray,K.Robert,etal.,-Harper’sBiochemistry.29thedition,2012

	ReferenceBooks

	1
	VoetandVoet-Biochemistry.4thEdition.2010JohnWileyandSons,

	2
	Lehninger: Principles of Biochemistry (2013) 6th ed., Nelson, D.L. and Cox, M.M.,W.H. Freeman and Company, New York.

	3
	Mathews,FreelandandMiesfeld-Biochemistry–ashortcourse.Wiley&sons.1996.

	4
	Harper’sBiochemistry(2012)29thed.,Murray,R.K.,Granner,D.K.,Mayesand
P.A.,Rodwell,V.W.,LangeMedicalBooks/McGrawHill.

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://nptel.ac.in/courses/104/105/104105102/

	2
	http://www.nptelvideos.in/2012/11/biochemistry-i.html

	3
	https://www.saddleback.edu/faculty/jzoval/mypptlectures/ch15_metabolism/lecture_notes_ch
15_metabolism_current-v2.0.pdf

	CourseDesignedBy:DrD.ChandraPrabha
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	Coursecode
	43P
	CoreBiochemistryPractical-II
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	-
	-
	3
	3

	Pre-requisite
	BasicKnowledgeincolorimetry and titrimetry
	SyllabusVersion
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. LearnabouttheBiochemicalmethodsforanalyzingthebiologicalcomponents
2. Knowaboutenzymeassays
3. Abletoacquireknowledgeabouttheseparationtechniques

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Perform the quantitative estimation of various biomolecules using standard biochemical methods.
	K2,K4

	2
	Analyze enzyme activity through appropriate enzymatic assays and interpret the results.
	K2,K3

	3
	Apply separation techniques for the isolation and analysis of biomolecules.
	K2,K5

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	Colorimetry
	32hours

	1. EstimationofGlucosebyO-Toluidine
2. EstimationofphosphorusbyFiske-Subbarowmethod
3. EstimationofUreabyDAM-TSCmethod
4. EstimationofUricacidbyCarrawaymethod
5. EstimationofIronbyWong’smethod
6. EstimationofProteinbyLowry’smethod
7. EstimationofCreatininebyPicricacid method
8. EstimationofRNAbyOrcinolmethod.

	

	Unit:2
	Titrimetry
	12hours

	1. EstimationofAscorbicacid–Dyemethod
2. EstimationofChloride–Vanslyke’smethod
3. EstimationofReducingsugarbyBenedict’smethod

	

	Unit:3
	Enzymes(GroupExperiment)
	8hours

	1. Assayofsalivaryamylaseactivity.
2. Assayoflipaseactivity.

	

	Unit:4
	SeparationTechniques(Demonstration)
	8hours

	1. Separationofserumproteinbyelectrophoresis
2. AgaroseGelElectrophoresis
3. Columnpacking.

	
	Totalpracticalhours
	60hours

	TextBook(s)

	1
	Pattabiraman,Laboratorymanualinbio-chemistry.

	2
	J.Jayaraman,Practicalbio-chemistry.

	




	ReferenceBooks

	1
	DavidT.Plummer,Anintroductiontopractical
bio-chemistry

	CourseDesignedBy:MrsS.Seethalakshmi
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	Coursecode
	4ZB
	Skill based Subject 2 - Basics of Information Technology
	L
	T
	P
	C

	Core/Elective/Supportive
	SkillBasedSubject
	2
	1
	-
	3

	Pre-requisite
	Basic Knowledge in Information technology
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. Haveafundamentalknowledgeoninformationtechnologyanddatabasesystem
2. Providebasicsofinternetandnetworking
3. UnderstandthefunctioningofCybersecurity,AIandIoT

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Understoodthefundamentalsofinformationtechnologyandimportanceof
databasesystem
	K2

	2
	Understoodthebasicsofinternetandconceptsofnetworking
	K2

	3
	UnderstoodthefundamentalfunctioningofCybersecurity
	K2

	4
	UnderstoodthefundamentalfunctioningofAI
	K2

	5
	UnderstoodthefundamentalfunctioningofIoT
	K2

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	Fundamentals of Information technology and Database systems
	8hours

	Fundamentals of Information technology: Definitions of Compilers, Linker, Loaders, Assembler and Interpreter.
Database systems; Definitions: Data abstraction, Instances, Schemes, Entity, Entity set: Strong and weak entity sets, Primary key, Foreign key, Super key.

	

	Unit:2
	InternetandNetworking
	9hours

	Internet: Evolution of Internet-Internet terminologies: WWW, FTP, HTML, HTTP, Gopher, E- mail browsers,
Networking:Networkarchitectures,Topologies,LAN,WAN,MANANDComponentsofa network: Hubs, Routers, Repeaters, Bridges, Modems and cables.

	

	Unit:3
	ArtificialIntelligence(AI)
	8hours

	Introduction to AI – Fundamentals – Need for AI –Foundations of AI – AI environment – Application domains of AI – AI tools – Challenges and Future of AI.

	

	Unit:4
	InternetofThings
	9hours

	Introduction to IoT: Evolution of IoT – Definition & Characteristics of IoT – Architecture of IoT – Technologies for IoT – Developing IoT Applications – Applications of IoT –
IndustrialIoT – SecurityinIoT

	

	Unit:5
	CyberSecurity
	9hours

	Cyber Crime and Information Security – Classification of Cyber Crimes - Types of Cyber Attacks - Cyber crime and Indian IT Act 2000 – Security Methods

	




	
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars(selfstudy)

	

	
	TotalLecturehours
	45hours

	TextBook(s)

	1
	LeonAandLeonMFundamentalsofInformationtechnology.

	2
	DateC.J.IntroductiontoDatabasesystems.

	3
	AndrewS.TanenbaumComputernetworks.

	

	ReferenceBooks

	1
	MichaelEWhitmanandHerbertJMattord,“PrinciplesofInformationSecurity”,4th
Edition,VikasPublishingHouse,2011

	2
	AtulKahate,“CryptographyandNetworkSecurity”,McGrawHill,2013.

	3
	P.Kaliraj,T.Devi,HigherEducationforIndustry4.0andTransformationtoEducation5.0,
2020

	3
	ArshdeepBahga,VijayMadisetti,„InternetofThings:AHands-OnApproach‟,2014.
ISBN:978-0996025515

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://nptel.ac.in/courses/106/105/106105166/

	2
	https://nptel.ac.in/courses/106/105/106105031/

	3
	https://nptel.ac.in/courses/106/106/106106129/

	4
	https://nptel.ac.in/noc/courses/noc20/SEM1/noc20-cs24/

	CourseDesignedBy:MrsS.Seethalakshmi
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	Coursecode
	53A
	CorePaperVII–HumanPhysiology
	L
	T
	P
	C

	Core/Elective/
Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	BasicKnowledgeinpartsofhumanbody
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. Learnaboutthevariousalimentarypartsofhumanbody
2. Understandtheendocrinalactivities
3. Learnaboutthefunctionsofvitalorgans

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Understand the structure and functions of the visual and skeletal systems.
	K2

	2
	Identify the components and functions of the blood and digestive system.
	K2

	3
	Explain the physiological functions of the respiratory and excretory systems.
	K2

	4
	Relate the functions of the nervous and endocrine systems in maintaining body homeostasis.
	K2

	5
	Illustrate the structure and functions of the human reproductive system.
	K2

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	Total60

	Unit:1
	PhysiologyofVisionandSkeletalMuscle
	10hours

	Physiologyofvision:Structureofeye,imageformationanddefectsoftheeye,Receptor mechanism of the eye, photopigments, Visual cycle and color adaptation
Skeletal Muscle: Structure of skeletal muscle, contraction of muscle fibre,chemicalchanges during muscle contraction, sources of energy of muscle contraction.

	

	Unit:2
	BloodandBodyFluids,DigestiveSystem
	14hours

	Blood and Body fluids: Composition and function, Red blood cells, Hemoglobin,White bloodcellsandplatelets.Bloodcoagulation,bloodgroupsandbloodtransfusion. Formation and functions of lymph. Body buffers.
Digestivesystem:Secretionofdigestivejuices,digestionandabsorptionofcarbohydrates,
proteinsandfats.Gastrointestinal hormones.

	

	Unit:3
	RespiratorySystemandExcretorySystem
	15hours

	Respiratory system: Diffusion of gases in lungs, transport of oxygen from lungs to tissues throughblood,factorsinfluencingthetransportofoxygen.TransportofCO2fromtissues to lungs through blood, factors influencing the transport of CO2.
Excretory System: Mechanism of formation of urine, composition of urine,Micturition. Renal regulation of acid balance, hormone of the kidney.

	

	Unit:4
	NervousSystemandEndocrineSystem
	10hours

	Nervous system: Structure of neuron, resting potential and action potential, Propagation of nerve – impulses, Structure of synapse, synaptic transmission (electrical andchemical theory). Structure of Neuro muscular junction and mechanism of neuromuscular transmission, Neuro transmitters.
Endocrinesystem:Chemicalnatureofhormones,mechanismofactionofhormones–



[image: ] (
intracellular receptor mechanismand second messengermechanism(cAMP,cGMP,Ca
-
) 
Structurefunctionanddeficiencysymptomsofhormonesofpituitary,thyroid,
parathyroid
andadrenal glands. Functionsofpancreatic
hormones.
Unit:5
Reproductive
System
9
hours
Male Reproductive system: Structure of testis, Spermatogenesis, functions of testis. Female Reproductive system: Ovarian cycle, Structure and hormones of ovaries, menstrual cycle, menopause, pregnancy and lactation.
Steroidsas
contraceptives
Contemporary
Issues
2
hours
Expertlectures,Onlineseminars,webinars(self
study)
TotalLecture
hours
60
hours
Text
Book(s)
1
Chatterjee,C.C-HumanPhysiology–CBSpublishers,12
th
edition,
2018
2
Lecturenotesonhumanphysiology,M.M.MuthiahVolII,
1991.
Reference
Books
1
SaradhaSubramaniam.Textbookofhuman
physiology.
2
Chatterjee.C.TextbookMedicinal
Chemistry.
3
Guyton,TextbookofMedical
physiology.
4
Agarwal G.R & Agarwal B.P. Text book of Biochemistry (Agarwal physiological 
chemistry)
5
Murray.R.G.Harper’sBiochemistry,29
th
edition
RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websites
etc.]
1
https://nptel.ac.in/courses/127/106/127106001/
2
https://nptel.ac.in/courses/127/106/127106001/
3
https://nptel.ac.in/content/storage2/courses/122103039/pdf/mod3.pdf
4
https:/
/www.vedantu.com/biology/human-excretory-system
CourseDesignedBy:P.A.Vasundra
Devi
)2+
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	Coursecode
	53B
	CorePaperVIII–ClinicalBiochemistry
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	Basic knowledge in metabolism of biomolecules
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. Understandaboutclinicalmetabolism
2. Knowaboutthesignificanceofdiagnosticbiochemistry

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Understand the key pathways of carbohydrate metabolism.
	K2

	2
	Illustrate the major processes involved in lipid metabolism.
	K2

	3
	Recognize the causes and biochemical basis of disorders of amino acid metabolism.
	K2

	4
	Relate the functions of the stomach, pancreas, and intestine to digestion and nutrient absorption.
	K2

	5
	Interpret the significance of liver function tests (LFTs) and kidney function tests (KFTs) in clinical diagnosis.
	K2

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	Total60

	Unit:1
	DisordersofCarbohydratemetabolism.
	10hours

	Normal sugar level in blood, renal threshold and regulation of blood glucose concentration.Hypoglycemia; Definition and causes.Hyperglycemia; Definition and causes. Diabetes mellitus; Introduction, aetiology, types of diabetes mellitus, clinical pathology and diagnosis. Urine testing, random blood sugar and GTT
AcuteandchroniccomplicationsofDiabetesmellitus
Glycosuria- Differential diagnosis of glycosuria, Fructosuria, Pentosouria, Galactosemia and Glycogen storage diseases

	

	Unit:2
	DisordersofLipidMetabolism.
	10hours

	Plasmalipidsandlipoproteins.Introduction
Hyperlipoproteinemia-Types I, II, III, IV and V Alphalipoproteinemia. Hypolipoproteinemia- A beta lipoproteinemia, Hypo beta lipoproteinemia.
Tangier`sdiseaseandLCATdeficiency.Atheroscelerosis,Fattyliverandhyperlipidemia.
Hypercholesterolemia,LipidosisandXanthomatosis,Tay-Sach`sdisease,Niemann-Pickdisease.

	

	Unit:3
	DisordersofAminoAcidMetabolism
	15hours

	Plasmaproteinabnormalities;Totalplasma(Serum)protein,Fibrinogen,Albumin,
Pre-albumin and Globulins. Abnormal non-protein nitrogen; Urea, Uric acid, Creatinine and Ammonia, Porphyria.
Aminoacidmetabolism:Cysteinuria,phenylketonuria,maplesyrupdisease,alkaptonuria, Albinism and Hartnup disease.
DisordersofPurineandpyrimidinemetabolism
Disorders of Purine metabolism: Normal level of uric acid in blood and urine, miscible uric acid pool, hyper uricemia and Gout; Hypouricemia – Xanthinuria and Liathiasis.
Disordersofpyrimidinemetabolism:Oroticacidurea.

	




	Unit:4
	Gastric,PancreaticandIntestinalFunctions.
	9hours

	Gastric function: Introduction, tests of gastric function – The insulin stimulation test, determination of Gastrin in serum and Tubeless gastric analysis.
Pancreatic Function: Introduction, pancreatic function tests, serum amylase and lipase. Intestinal function: Introduction, test of monosaccharide absorption (xylose excretion test) and determination
oftotalprotein(Lowry’smethod).

	

	Unit:5
	LiverDiseaseAndLiverFunctionTests
	14hours

	Introduction, bilirubin metabolism and jaundice, liver function tests. Estimation of conjugated and total bilirubin in serum (Diazo method). Detection of bilirubin and bile saltsinurine(Fouchet’stest and Hay’sulphur test). Thymol turbidity test, prothrombin time, serum enzymes in liver disease – serum transaminases (SGPT & SGOT) and lactate dehydrogenase (LDH).
Kidney function test: Introduction, Physical examination ofurine,eliminationtests,clearancetests; inulin clearance, Creatinine clearance test and urea clearance test, Renal blood flow and filtration fraction.
FreeRadicalsandOxidativeStress
ApplicationsofArtificialIntelligenceinMedicines

	
	ContemporaryIssues
	2hours

	Expertlectures,Onlineseminars,webinars(Self-study)

	
	TotalLecturehours
	60hours

	TextBook(s)

	1
	BurtisA.CarlandEdwardR.Ashwood,TietztextbookofclinicalchemistryW.B.Saunders
company,2ndedition,1994

	2
	MNChatterjeaandRanaShinde,TextBookofMedicalBiochemistry,JaypeeBrothers
MedicalPublishers(P)LTD,NewDelhi,8thEdition,2012

	

	ReferenceBooks

	1
	Philip.D.Mayne, Clinical Chemistry in diagnosis and treatment. ELBS Publication, 6th edition, 1994.

	2
	Montgometry, Conway, Spector, Biochemistry – A case oriented approach. The C.V.Moshby Company, 5th edition, 1990.

	3
	ClinicalBiochemistry,5thedition,2013,AllanGaw,MichaelMurphy,RajeeSrivastava,
RobertCowan,DenisOReilly

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://www.britannica.com/science/metabolic-disease/Disorders-of-carbohydrate- metabolism

	2
	https://www.slideshare.net/MohitAdhikary/gastric-and-pancreatic-function-tests

	3
	https://onlinecourses.nptel.ac.in/noc20_ge13/preview

	CourseDesignedBy:P.A.VasundraDevi
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	Coursecode
	53C
	CorePaperIX–MolecularBiology
	L
	T
	P
	C

	Core/Elective/
Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	Basic knowledge in Genetic materials and proteins
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. PromoteknowledgeaboutsynthesisofGeneticMaterialsandProteins
2. Learnaboutgenerepairmechanismandgenemutation

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Understand the mechanisms of DNA replication and DNA repair.
	K2

	2
	Illustrate the process of transcription and its role in gene expression.
	K2

	3
	Interpret the genetic code and the process of translation.
	K2

	4
	Relate the mechanisms of genetic recombination to the regulation of gene expression.
	K2

	5
	Recognize the different types of gene mutations and their biological significance.
	K2

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	Total60

	Unit:1
	DNAReplication
	10hours

	EvidencesforDNAasgeneticmaterial:-Experimentalproof
DNA replication in prokaryotes; Formation of DNAfromnucleotides;Semiconservativemechanism and experimental proof; RNA priming; Bidirectional replication; theta mode, rolling circle model.
Enzymology of DNA replication; Initiation, elongation and termination; Fidelity of replication. Differences in eukaryotic replication; Inhibitors of replication [names only].
DNArepairmechanism:-Excisionrepair,mismatchrepair,photoactivationandSOSrepair.

	

	Unit:2
	Transcription
	10hours

	Prokaryotic transcription: - Central dogma; RNA polymerases; Initiation, elongation and termination of transcription.
RoleofeukaryoticRNApolymerases.
RNAsplicingandprocessingofmRNA,tRNAandrRNA.Reversetranscription.

	

	Unit:3
	Translation
	14hours

	Genetic code: - Experimental evidences; Features of genetic code. Composition of prokaryotic and eukaryotic ribosomes.
tRNA-structure;activationofaminoacids,codingandnon-codingstrandsofDNA.Translation:
- Initiation, elongation and termination of protein synthesis; Inhibitors of protein synthesis. Post - Translational modifications of proteins.

	

	Unit:4
	Recombination
	10hours

	Recombination in bacteria: - Transformation, Transduction and Conjugation. Recombination: - Mechanism; forms of recombination, Holliday model for homologous recombinationProkaryotic gene regulation: - Operon model; lac operon - positive and negative control; trp operon - repression and attenuation




	Unit:5
	GeneMutationsandBacterialTransposans
	14hours

	Genemutations:-Types-Nutritional,Lethal,Conditionalmutants. Missensemutationandother point mutations.
Spontaneous mutations; chemical and radiation – induced mutations – Ames test; reversion techniques; selection of mutants; Auxotrophs; Replica plating; Penicillin cycling.
Bacterialtransposons:-Insertionsequences;Mechanismoftranspositioninbacteria

	

	
	ContemporaryIssues
	2hours

	Expertlectures,Onlineseminars,webinars(Self-study)

	

	
	TotalLecturehours
	60hours

	TextBook(s)

	1
	DavidFreifelder,MolecularBiology,Reprint,2020,NarosaPublishingHouse,

	2
	Lehninger’sPrinciplesofBiochemistry,6thEdition,2015Macmillanpublishers.

	

	ReferenceBooks

	1
	Gardner,Simmons,8thedition,PrinciplesofGenetics1994.

	2
	Weaver,F.,Robert,Hedrick,W.Philip,Genetics,W.C.BrownPublishers1997,3rded.

	3
	HarveyLodish,DavidBaltiomore–MolecularCellBiology,4thEdition

	4
	BruceAlbertis–MolecularBiologyoftheCell,4thEdition

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://nptel.ac.in/content/storage2/courses/102101007/downloads/HANDOUTS/LECTURE-
02-Handout.pdf

	2
	DNANPTELhttps://nptel.ac.in/content/storage2/courses/104103018/pdf/mod4.pdf

	3
	https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod1.pdf

	CourseDesignedBy:P.A.VasundraDevi
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	Coursecode
	53D
	Core Paper X – Genetic Engineering and Bioprocess Technology
	L
	T
	P
	C

	Core/Elective/
Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	Basic knowledge in cloning and fermentation
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
4. ToUnderstoodtheConceptsofgenecloningandRecombinants
5. ToUnderstoodtheSequencingtechniquesandApplicationsofgeneticengineering
6. ToUnderstoodtheFermentationProcess,Recoveryandapplication

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Interpret the principles and methodologies involved in gene cloning.
	K2

	2
	Analyze the strategies for the identification, selection, and collection of recombinant clones.
	K2

	3
	Examine the principles and applications of DNA sequencing techniques.
	K2

	4
	Evaluate the applications, advantages, and limitations of genetic engineering in biotechnology.
	K2

	5
	Assess the principles of fermentation, downstream processing, product recovery, and their industrial applications.
	K2

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	BasisofGeneCloning
	12hours

	Restrictionendonucleases–TypesandFeatures;DNAPoymerases,KlenowDNAPolymerase I, Ligations; Linkers and Adaptors. Vectors of gene cloning: - Plasmid Vectors – Basic feature, pBR332. Bacteriophage vectors; Cosmids. Cloning hosts. Preparation of Plasmid DNA from
bacteria.

	

	Unit:2
	IntroductionOfDNAIntoBacterialCellsAnd
Hybridisation
	12hours

	IntroductionofDNAintobacterialcells:TransformationofE.coli,selectionoftransformed cells,Identificationofrecombinants.IntroductionofphageDNAintobacterialcell, Identification of recombinant phage. Genomic library and cDNA library. Hybridization probes;
Southern, NorthernandWesternblottingtechniques.

	

	Unit:3
	TechniquesandApplications
	10hours

	DNA sequencing: Outline of Sanger’s method – Applications. Next Generation Sequencing- Massively Parallel Signature sequencing (MPSS),DNANanoballSequencing,GeneticFinger Printing – Oligonucleotide directed mutagenesis; Protein engineering. PCR – Techniqueand Applications. RT PCR-Principle, Technic and Application,

	

	Unit:4
	ExpressionVectorsForE.Coli
	11hours

	ExpressionvectorsforE.Coli:-Constituents;Examplesofpromoters–Expressioncassettes– Problemscausedinexpressionofeukaryoticgenes:Fusionproteins:-Applicationsofgene technology:Recombinantinsulin;Recombinant growthhormones. CloningHBVsurfaceantigen in yeast. Insect cells as host system. Safety aspects and hazards of genetic engineering.

	




	Unit:5
	BioprocessTechnology
	13hours

	Fermentation:Design of a commercial fermenter; Solid substrate fermentation: Media forindustrial fermentations; Batch culture and fed – batch culture. Down – stream processing. Production of amino acids; SCP; Penicillin and alcohol.

	

	
	ContemporaryIssues
	2hours

	ExpertLectures,Onlineseminars,webinars(Self-study)

	

	
	TotalLecturehours
	60hours

	TextBook(s)

	1
	R.W. Old & S.B. Primrose, Principles of Gene manipulation, Black well scientific publications, 1994

	2
	Principles of Gene manipulation & Genomics,2013,Sandy B.Primrose, and Richard Twyman Wiley Blackwell, 7th Edition

	3
	Balasubramaniam,D,C.F.A.,Bryce,K.Dharmalingam,J.Green,KunthalaJayaraman
conceptsinBiotechnology,COSTED–IBNuniversitypress,1996.

	

	ReferenceBooks

	1
	T.A.Brown,GenecloningandDNAAnalysis-Anintroduction,ChapmanandHall,2016,7th
Edition.

	2
	Glick.R,BernardandPasternak.J,Jack,MolecularBiotechnology,Asmpress,Washington
D.C,3rdEdition2002.

	3
	Glazier. N. Alexander, Hiroshnikaido, Microbial Biotechnology, W.H.Freeman & co., New york, 2nd Edition 2007.

	4
	MolecularCloning:ALaboratoryManual(3VolumeSet):4thEdition–2013byMichaelR
Green,JosephSambrook;Publisher:VivaBooksPrivateLimited

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	http://www.hixonparvo.info/Gene%20Cloning.pdf

	2
	https://nptel.ac.in/content/storage2/courses/102103013/pdf/mod3.pdf

	3
	https://www.slideshare.net/Hemathangavel/massively-parallel-signature-sequencing-
mpss?qid=cf12fac4-0c74-4ee0-bf34-4d2b9fa77817&v=&b=&from_search=1

	CourseDesignedBy:Dr.V.SenthamaraiSelvi
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	Coursecode
	5ZC
	Skill based Subject 3 – Basics of Patent and Bioethics
	L
	T
	P
	C

	Core/Elective/
Supportive
	SKILLBASEDSUBJECT-III
	2
	1
	-
	3

	Pre-requisite
	Basic knowledge in patent, IPR and Bioethics
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. Tounderstandpatentsystemandcurrentdevelopmentsinthelawonpatents.
2. ToknowthenatureofpatentsandBioethics.
3. Tounderstandtheknowledgeinbioethicsandbio-law.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Interpret the principles and methodologies involved in gene cloning.
	K2,K3

	2
	Differentiate the strategies used for the identification, selection, and isolation of recombinant clones.
	K2,K3

	3
	Compare the principles and applications of different DNA sequencing techniques.
	K2

	4
	Assess the applications, advantages, and limitations of genetic engineering in biotechnology.
	K2,K3

	5
	Illustrate the principles of fermentation, downstream processing, product recovery, and their industrial applications.
	K2

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	Patent
	8hours

	Patent–Definition,typesofpatent,issuesrelatedtopatent,grantingprocessofpatent,rights
providedbypatent,patentprotection

	

	Unit:2
	IntellectualPropertyRights
	9hours

	Introductiontointellectualpropertyrights(IPR)-Overview,meaningandtypesCopyright–
Introduction,areacoveredbycopyright,typesofrights,needofprotectionofcopyrightTrade marks- introduction, types and function

	

	Unit:3
	EthicsadBioethics
	8hours

	DefinitionofEthicsandBioethics,ConceptandPrinciplesofBioethics,ObjectiveandImportanceofBioethics,ethicsinbiosciences(positiveandnegativeeffectswithclassical
examples–slowripeningfruitsandcontrolledripening)Awarenesseducationongenetically engineered organisms

	

	Unit:4
	ContainmentLevels
	9hours

	Definition and types, their impact on environment – recommended biosafety levels for infectious agents, animal facilities Need for a good laboratory practice- aspiration and responsibility

	

	Unit:5
	EthicsInClinicalTrialsAndGoodClinicalPractices
	9hours

	Ethicsinclinicaltrialsandgoodclinicalpractices(GCP)–DefinitionofclinicaltrialsandGCP,
generalinformationabout clinicaltrials,needtoconductclinicaltrials,phasesofclinicaltrials, institutional setups for conducting clinical trials and ethics associated with it

	




	
	ContemporaryIssues
	2hours

	ExpertLectures,Onlineseminars,webinars(Self-study)

	

	
	TotalLecturehours
	45hours

	TextBook(s)

	1
	Copyright,Patenttrademarkandrelatedstate,Doctrinescasesandmaterialsonthelawof
intellectualproperty,7thedition,AntonyWRodger,FoundationPress

	2
	BioethicsandBiosafety–R.RallipalliandGeethaBali,APHpublications,2007.

	

	ReferenceBooks

	1
	IntellectualPropertyRights–Padmanabhan,AFirstedition,2012,Publisher-Lexis,Nexis-
NewDelhi-1

	2
	Biologicalsafetyprinciplesandpractices-Fleming,DA.,andHunt,DL.,2000,ASMPress.

	3
	IPR,BiosafetyandBioethics-DrGoelDeepa,ShominiParashkarbyJanuary2013,
Publisher:PearsonIndia

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://nptel.ac.in/courses/109/106/109106137/

	2
	https://nptel.ac.in/courses/127/105/127105008/

	3
	https://nptel.ac.in/courses/109/106/109106092/

	4
	https://nptel.ac.in/courses/102/103/102103013/

	5
	https://www.slideshare.net/sijiskariah/biosafety-50930344

	CourseDesignedBy:Dr.V.SenthamaraiSelvi
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	Coursecode
	5EA
	Elective IA-IMMUNOLOGY AND IMMUNO TECHNIQUES
	L
	T
	P
	C

	Core/Elective/ Supportive
	Elective
	2
	1
	-
	3

	Pre-requisite
	Basic knowledge in immune system and its functions
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
· Togetafoundationknowledgeforthefutureinimmunology.
· Tolearnthebasicterminologyandtechniquesinimmunology.
· Tolearnabouttheimmunesystemisimportanttothehumans.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Understand the organization and functions of the immune system.
	K2

	2
	Illustrate the basic concepts of immunology and immune reactions.
	K2

	3
	Identify the commonly used immunological techniques and their applications.
	K2

	4
	Recognize the immunological basis of diseases and the role of immunotherapy.
	K2

	5
	Interpret the principles of transplantation and immunization.
	K2

	
	
	

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	Immunity
	9hours

	Historical development of the science of the immunology. Innateandacquiredimmunity,Antibody mediated and cell mediated response tolerance.Primaryandsecondarylymphoidorgans.StructureofT,BandNKcells.Receptorsonthesurfaceoflymphocytes.Structureand
functions of neutrophils, Macrophages – phagocytosis and inflammation, eosinophils and basophils.

	

	Unit:2
	AntigenandAntibody
	9hours

	Antigen:Properties,SpecificityandCrossreactivity,antigenicity,immunogenicity,antigendeterminants,Haptens,adjuvants,Selfantigens(MHC)anoutlineonly.Antibodies:Properties, classesandsubclassesofimmunoglobulins:Structure,specificityanddistribution,Clonal selectiontheoryofantibodyformation.Antigen-antibodyinteraction–Precipitationand agglutination–Definitionandmechanismofformation.Complementcomponent.Cytokines
andtheir junctions.

	

	Unit:3
	Immunotechniques
	9hours

	Precipitation in gel. Oudin procedure, oahley – Fulthope procedure,immunediffusion,Ouchterlony procedure, Immuno electrophoresis and electro immunodiffusion.Agglutination: Slideagglutination,Tableagglutination,Widaltest.Principleandapplication:RIA,ELISA,
Flouresent antibody technique, monoclonal antibodies-plasma therapy, application.Flow Cytometry-ImmunologicalApplications

	

	Unit:4
	AllergyandHypersensitivity
	8hours

	AllergyandHypersensitivity–TypeI,II,IIIandIV,theirclinicalmanifestations.Immuno Disease: Rheumatoid arthritis, Myasthenia gravis.



[image: ]
	Unit:5
	TransplantationandVaccination
	8hours

	Transplantation:Allograftrejection:GraftVsHostDiseases:Immunosuppressors:mechanism of graft rejection. Resistant to tumors: NK Cells: Tumor immuno therapy: Lymphoid tumors. Vaccination: Passive and active immunization: Recombinant vaccines: DNA vaccines. Benefits and adverse effects of vaccination. CD4 Cell count in HIV infection.
ArtificialIntelligenceinTherapy

	

	
	ContemporaryIssues
	2hours

	ExpertLectures,Onlineseminars,webinars(Self-study)

	

	
	TotalLecturehours
	45hours

	TextBook(s)

	1
	Text book of microbiology – Ananthanarayanan. R. and Yayaraman Panikar, 10th edition, 2017

	2
	Cellular and Molecular Immunolgy – Abul K. Abbas, Andrew H. Lichtman , 9th Edition – Elsevier, 2017.

	

	ReferenceBooks

	1
	Immunology–Anintroduction,TizzardRJan,1995.

	2
	Immunology–RoittIvann,JonathanBrastoff,DavidMale,2017,13thEdition

	3
	Immunology–JanisKuby,8thedition.2018

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://nptel.ac.in/courses/102/103/102103038/

	2
	https://nptel.ac.in/content/storage2/courses/102103038/download/module6.pdf

	3
	PlasmaTherapy-https://www.slideshare.net/Tareqchowdhury/therapeutic-plasma-exchange-106849551

	4
	FlowCytometry-https://www.slideshare.net/richardhastings589/kumc-introduction-to-flow-
cytometry?qid=9f5e0389-0114-49eb-925b-7c984e1e7935&v=&b=&from_search=1

	5
	https://www.iitk.ac.in/che/pdf/resources/Flow-Cytometry-reading-material.pdf

	CourseDesignedBy:Dr.V.SenthamaraiSelvi
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	Coursecode
	
	ElectiveIB–IntroductiontoBiomaterials
	L
	T
	P
	C

	Core/Elective/
Supportive
	Elective
	2
	1
	-
	3

	Pre-requisite
	Basicknowledgeinbiomaterials
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. PromoteknowledgeaboutsynthesisofGeneticMaterialsandProteins
2. Learnaboutgenerepairmechanismandgenemutation

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Interpret the characteristics, classification, and applications of first-generation biomaterials.
	K2

	2
	Examine the properties and performance of second-generation biomaterials.
	K2

	3
	Assess the biomedical applications of second-generation biomaterials in healthcare and tissue engineering.
	K2

	4
	Analyze the principles and emerging applications of DNA nanotechnology.
	K2

	5
	Evaluate advanced techniques used for single-molecule detection and their significance in biological research.
	K2

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	Biomaterials
	9hours

	Biomaterials and biological materials - examples and uses: first generation biomaterials – general characteristics – naturally occurring biomaterials – pure metals – alloys – ceramics – polymers – composites

	

	Unit:2
	Secondgenerationbiomaterials
	9hours

	Secondgenerationbiomaterialsandtheirproperties–bioactiveandbiodegradableceramics–
biodegradablepolymers–hydrogels

	

	Unit:3
	Thirdgenerationbiomaterials
	9hours

	Thirdgenerationbiomaterials–characteristics–biomaterialsintissueengineering–enzymeconjugates,DNAconjugates–DNA-proteinConjugates–microarraytechnologies–
micronanotechnology–microfabrication–nanofabrication–interactionbetweenbiological materials, molecular – biomolecules and nanomaterials.

	

	Unit:4
	Nanobiotechnology
	8hours

	Nanobiotechnology – introduction – DNA nanotechnology – structural DNA assembly – nanoporeandnanoparticles–biologicalarrays– nanoprobesfor analyticalapplications –nanosensors– nanoscaleorganization –characterization– quantumsize effects–nanobiosensors–sensorsofthe
future.

	

	Unit:5
	Techniques
	8hours

	Microscopies – SEM – TEM – modern advances – microanalysis – optical detection of single molecules – applications in single molecule spectroscopy –singlemoleculeDNAdetection,sorting,sequencing–DNAnanoparticlesstudiesbyAFM–DNAcomputer–PCRamplification of DNA fragments – molecular surgery of DNA.

	




	
	ContemporaryIssues
	2hours

	Expertlectures,Onlineseminars,webinars(Self-study)

	

	
	TotalLecturehours
	45hours

	TextBook(s)

	1
	Nano:Theessentials:Pradeep.T,2017,TataMcGraw-HillPublishingCompanyLtd

	2
	NanoscaleTechnologyinBiologicalSystems:Editors:Ralphetal,2005, CRC
Press.

	3
	NanoparticlesassembliesandSuperstructures:NicholasA.Kotov,2006,CRC
Press

	4
	Biomaterials:Anintroduction.1992.ByParkJB,LakesRS

	

	ReferenceBooks

	1
	MicromachinesasToolsforNanotechnology:H.Fujitha,2003,SpringerVerlag.

	2
	Nanobiotechnology:Concepts,ApplicationsandPerspectives,C.M.Niemeyer&
C.A.Mirkin,2004,WilleyVCHVerlagGMBH&co.

	3
	AdvancesinBiomaterials,Drugdelivery–AICHE.J2003,49(12):2990–3006.

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://nptel.ac.in/courses/118/107/118107015/

	2
	https://nptel.ac.in/courses/113/108/113108071/

	3
	Nanotechnology-https://nptel.ac.in/courses/113/106/113106093/

	4
	Nanobiotechnology–https://nptel.ac.in/courses/118/107/118107015/#

	5
	Nanobiotechnology-https://www.slideshare.net/ibadali14/nanobiotechnology-lecture-1?qid=12d6a742-4768-4081-b11a-58a894a5d1ed&v=&b=&from_search=2

	CourseDesignedBy:Dr.V.SenthamaraiSelvi
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	Coursecode
	
	ElectiveIC-NUTRITIONAL BIOCHEMISTRY
	L
	T
	P
	C

	Core/Elective/
Supportive
	ELECTIVE
	2
	1
	-
	3

	Pre-requisite
	Basic knowledge in various types of nutrients and its function
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. Tounderstandthemainfeaturesofnutritionalbiochemistry
2. Todiscussthenutrientseffectsofandtheirfunctionsinthebody
3. Tounderstandthebiochemicalprocessesinnutritionalresearch

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Explorescientificbasisofnutrientsandknowledgeofnutritionalbiochemistry.
	K2,K1

	2
	Capableofdescribingchemicalcompositionofnutritionalworthoffood
	K2,K3

	3
	UnderstoodtheEffectsofmethodsNutrientanalysisandenergycontent
	K2

	4
	Understoodthescientificactiveconstituentsmicroandmacronutrients
	K2

	5
	Understoodthecomponentsoffoodsbasedonknowledgeofnutrientsindiet
andhealth
	K2

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	IntroductionToTheScienceOfNutrition
	9hours

	Introductiontothescienceofnutrition–functionoffoodsanditsrelationtonutritionaland
clinicalhealth,essentialnutrients,analysisoffood,composition,foodhabitsandfoodgroups.

	

	Unit:2
	Carbohydrates
	9hours

	Carbohydrates-kinds,functions,foodsources.Fats-kinds,functions,foodsources,
essential fatty acids and cholesterol. Proteins- kinds, functions, food sources,complete andincomplete proteins.

	

	Unit:3
	BMR
	9hours

	Biological value,NetproteinUtilizationEnergyBasal metabolism, measurementofBMR, FactorsaffectingBMR,regulationofbodytemperature,energyneeds,totalenergy requirements,estimationofenergyrequirementsandvalueoffoods.Balanceddiet formulation- Assessment of nutritional status.

	

	Unit:4
	MineralNutrition
	8hours

	Mineral nutrition:Essential–microandmacromineralnutrients,distribution,sources, functions and abnormalities. Vitamins – Definition, classification, sources, distribution,
functionsandabnormalities.

	

	Unit:5
	NutritionAtVariousStagesOfGrowthAndDevelopment
	8hours

	Nutrition at various stages of growth and development; diets for infants, children, adolescents, pregnant women, lactating mothers and older persons. Nutrition challenges of the future – food production and food storages, future foods, new protein foods, new fat foods and changing food habits.




	
	ContemporaryIssues
	2hours

	Expertlectures,Onlineseminars,webinars(Self-study)

	

	
	TotalLecturehours
	45hours

	TextBook(s)

	1
	PrinciplesofNutrition&Dietetics.Dr.M.Swaminathan.TheBangaloreprinting&publishing
Companylimited.88,MysoreRoad,Bangalore-560018.

	2
	AdvancedTextBookonFood&Nutrition–Vol.I.Dr.M.Swaminathan,SecondEdition.

	3
	AdvancedTextBookonFood&Nutritionvolume-II.Dr.M.Swaminathan,SecondEdition.

	

	ReferenceBooks

	1
	NormalandTherapeuticNutrition-CorineRohinson.

	2
	SriLakshmi.E(2016)-NutritionScience-NewAgePublishers

	
	

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://onlinecourses.swayam2.ac.in/nce20_sc01/preview

	2
	https://nptel.ac.in/content/syllabus_pdf/126104004.pdf

	3
	https://www.slideshare.net/DrSubirKumar/food-nutrition-nutrients-diet-energy-consumption-
bmi?qid=28af04db-ca98-4c07-bc56-abec1a9dcd27&v=&b=&from_search=4

	4
	https://nptel.ac.in/content/storage2/courses/126104004/LectureNotes/Week-1_01-
Relationship%20between%20Food,%20Nutrition%20and%20Health%201-A.pdf

	CourseDesignedBy:Dr.V.SenthamaraiSelvi
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	Coursecode
	63A
	CorePaperXI–PlantBiochemistryandPlant
Therapeutics
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	Basic knowledge in plant cell structure and photosynthesis
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. Thiscoursepresentstheplantcellstructureandfunction.andphotosynthesis
2. Knowthecyclesofelementsandphytoregulators
3. To enable the students to have a sound knowledge on the germination, senescence and secondary metabolites

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Interpret the biochemical mechanisms involved in photosynthesis and energy conversion.
	K1

	2
	Analyze the biogeochemical cycles of essential elements and their significance in ecosystems.
	K2

	3
	Examine the modes of action and physiological roles of plant growth regulators.
	K3

	4
	Assess the biochemical changes associated with seed germination and senescence.
	K4

	5
	Evaluate the biological functions and significance of secondary metabolites in plants.
	K3

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	PLANTCELL
	12hours

	Structureandfunctions.Photosynthesis:-Photosyntheticpigments–
chlorophyll, carotenoids and phycobillin.Lightreactions –two kinds of chemical system– photo system I and II –evidences in support of light reaction – Hill’s reaction, Arnon’s workandEmersoneffect.Darkreaction–Calvin’scycle(C3plants)Hatch–Slackcycle
(C4cycle)andCAMplants.Photo respiration.

	

	Unit:2
	CYCLESOFELEMENTS
	12hours

	Nitrogen cycle: – Ammonification, nitrification, nitrate reduction and denitrification, nitrogen fixation- symbiotic and non-symbiotic nitrogen fixation.
Sulphur cycle, phosphorus cycle and carbon cycle. Plant nutrition: Specific roles of essential elements and their deficiency symptoms in plants. Macro nutrients: - Carbon,
Hydrogen, Oxygen, Nitrogen, Sulfur, Phosphorus, Calcium, Potassium, Magnesium and Iron. Micro nutrients: - Manganese, Boron, Copper, Zinc, Molybdenum and Chlorine.

	

	Unit:3
	PLANTGROWTHREGULATORS
	12hours

	Chemistry,biosynthesis,modeofactionandPracticalapplicationsofauxins,gibberellins, cytokinins, abscicic acid and Ethylene. Plant growth inhibitors and retardants.

	

	Unit:4
	PHOTOMORPHOGENESIS
	11hours

	Photoperiodism.Phytochrome-Functioningrowthand
development of plant. Biochemistry of seed germination. Senescence: Biochemical changes during senescence. Senescence process in life cycle of plants.

	

	Unit:5
	SECONDARYMETABOLITES
	11hours

	Nature, distributionandbiologicalfunctionsofalkaloids,terpenes,flavonoids,polyphenols, tannins and steroids. Role of secondary metabolites in pathogens, insects, animals and mankind.




	
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars(selfstudy)

	

	
	TotalLecturehours
	60hours

	TextBook(s)

	1
	Molecularactivitiesofplantcell–AnIntroductiontoPlantBiochemistry.John.W.

	2
	AndersonandJohnBrardall,BlackwellScientificPublications,1994.

	
	

	

	ReferenceBooks

	1
	PlantPhysiology–DevlinN.RobertandFrancisH.Witham,CBSPublications.

	2
	PlantBiochemistryandMolecularBiology–HansWalterHeldt,OxfordUniversity,4th
Edition,2010

	3
	RussellJones,HelenOugham,HowardThomas,Susanwaaland,2012,TheMolecularLifeof
Plants,WileyBalckwell

	

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://www.intechopen.com/books/secondary-metabolites-sources-and-applications/an-
introductory-chapter-secondary-metabolites

	2
	https://www.toppr.com/guides/biology/plant-growth-and-development/plant-growth-
regulators/

	3
	https://byjus.com/biology/plant-cell/
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	Coursecode
	63B
	CorePaperXII–MedicinalChemistry
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	Basic knowledge in therapeutic uses of drugs
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. General structural featuresof agents belongingtothetherapeuticclass& Relevant physicochemical properties
2. Thiscoursepresentstofocusonthechemicalprinciplesusedfordrugdiscoveryanditalso covers human biology where ever relevant
3. Courseprovidesforthespecificneedsandinterestsofstudentswishingtoobtainexperience
inamodernresearchprogram.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Interpret the principles and approaches of traditional and modern methods used in drug discovery, including molecular interactions involved in drug action.
	K2

	2
	Examine the role of the pharmaceutical industry in drug development and healthcare.
	K1

	3
	Apply reaction mechanisms to understand the chemical transformations involved in drug synthesis.
	K2

	4
	Analyze how reaction mechanisms contribute to understanding the mode of action of drugs.
	K3

	5
	Assess the principles and methodologies involved in the synthesis and development of pharmaceutical compounds.
	K3

	K1-Remember;K2-Undestand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	INTRODUCTIONANDRECEPTORCONCEPT
	12hours

	Introductionto drugs, classificationof drugs, passage ofdrugs across biological membrane; absorptionand distribution of drugs; binding of drugsto plasmaproteins.Drug receptor interaction,bindingforcesindrugreceptorinteraction,typesofreceptors.Receptortheories,
isolationof receptors,consequencesofdrugreceptorinteraction

	

	Unit:2
	DRUGMETABOLISMANDELIMINATION
	12hours

	Drugmetabolism,methodsofstudyofdrugmetabolism,microsomaldrug	metabolism, metabolismviahydroxylation,conjugationdeamination,N-Oxidation,azoandnitroreduction, non-microsomaloxidation,Oxidativedeamination,purineoxidation,dehalogenation,hydrolysis,actionofcholineesterase.Eliminationofdrugsfromthebodywithreferenceto
renalsystem

	

	Unit:3
	CHEMOTHERAPY
	12hours

	Chemotherapy:Modeofactionofsulfonamides,anti-metabolitesoffolate,purinesand
pyrimidines.Antibacterials-modeofactionandresistancetopenicillin,streptomycin, tetracycline and chloramphenicol. Antiviral, antimalarial and antiTB drugs.

	

	Unit:4
	DRUGS ACTING ON CNS AND CARDIO- VASCULAR SYSTEM
	11hours

	CNS–structureandmodeofactionofbarbiturates,salicylates,MAOinhibitorsanddrugsfor Parkinson’s disease.




	Cardio-vasculardisease:Structureandmodeofactionofcardiacglycosides,heparinand coumarin.

	

	Unit:5
	DRUGS OF PLANT ORIGIN
	11hours

	Drugdependentsandabuse–managementofself-poisoning.Cancerchemotherapy-cytotoxic
drugs.Immunosuppressivedrugtherapy. Insilico medicine: Application of AI in drug development.

	

	
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars(selfstudy)

	

	
	TotalLecturehours
	60hours

	TextBook(s)

	1
	Satoskar, R.S.Bhandarkar, S.D and S.S. Ainapure, 25th edition, 2017. Pharmcology and pharamacotherapeutics. Popular Prakashnan Bombay.

	2
	WilliamFoye(2012),7thedition,Principlesofmedicinalchemistry

	
	

	

	ReferenceBooks

	1
	Patrick.L.Graham(2013),Anintroductiontomedicinalchemistry,5theditionOxford University Press

	2
	Grahame,D.G.SmithandAronson,J.K.OxfordT.Bofclinicalpharmacologyanddrug
therapy,3rdedition,2002

	3
	Tripathi.K.D(2013)EssentialsofMedicalPharmacology,7thedition,JaypeeBrothers,
MedicalPublishers,NewDelhi

	4
	Shargel et al. 2012, Appllied biopharmaceutics and Pharmacokinetics,6th edition, McGrawHill

	

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://swayam.gov.in/nd1_noc20_cy16/preview

	2
	https://nptel.ac.in/courses/104/106/104106106/

	CourseDesignedBy:MsG.Sujitha
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	Coursecode
	63P
	BiochemistryPractical–III
	L
	T
	P
	C

	Core/Elective/
Supportive
	Core
	-
	-
	4
	4

	Pre-requisite
	Basicknowledgeinclinicallabtechnology
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. Learn about the Biochemical methods for analyzing the biological components in Urine and Serum.
2. Knowaboutenzymeassays

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Analyze the presence and clinical significance of biomolecules in urine using standard biochemical tests. 
	K5

	2
	Perform the qualitative and quantitative estimation of biomolecules in serum. 
	K5

	3
	Assess serum enzyme activities and interpret their significance in clinical diagnosis.
	K5

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	Total60

	Unit:1
	UrineAnalysis
	30hours

	EstimationofCreatininebypicricacidmethod.
1. EstimationofUreabyDAM-TSCmethod
2. EstimationofUricacidbyCaraway’smethod
3. EstimationofCalciumbyPermanganatemethod
4. EstimationofPhosphorusbyFiske-Subbarowmethod

	

	Unit:2
	BloodAnalysis
	55hours

	EstimationofUreainserumbyDAM–TSCmethod
1. EstimationofUricacidinserumbyCarawaymethod
2. EstimationofCreatinineinserumbypicricacid method
3. EstimationofPhosphorusinserumbyFiske-Subbarrowmethod
4. EstimationofIroninserumbyWong’smethod
5. EstimationofGlucoseinserumbyO-Toluidinemethod
6. EstimationofAlkalinephosphataseinserum
7. EstimationofAcidphosphataseinserum
8. EstimationofCholesterolinserumbyZak’smethod

	

	Unit:3
	KitMethod:(DemonstrationExperiment)
	15hours

	1. EstimationofSGOT
2. EstimationofSGPT
3. EstimationofTriglycerides
4. EstimationofHemoglobin

	

	
	Totalpracticalhours
	100hours

	TextBook(s)

	1
	DavidT.Plummer,Anintroductiontopracticalbio-chemistry

	2
	Pattabiraman,Laboratorymanualinbio-chemistry




	ReferenceBooks

	1
	J.Jayaraman,Practicalbio-chemistry

	CourseDesignedBy:Dr.V.SenthamaraiSelvi
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	Coursecode
	63Q
	BIOCHEMISTRYPRACTICAL–IV
	L
	T
	P
	C

	Core/Elective/ Supportive
	CorePractical
	-
	-
	4
	4

	Pre-requisite
	Basic knowledge in microbiological, immunological enzyme assay and hematology techniques
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
Tounderstandthebasichandlingofmicrobiologicaltechniques.
To practice on enzyme technology and basics Immunological techniques To Understand and practice on Hematology techniques

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Demonstrate proficiency in performing basic microbial techniques under laboratory conditions.
	K3

	2
	Perform enzyme assay techniques and interpret the results obtained.
	K3,K4

	3
	Apply fundamental immunological assay techniques for qualitative and quantitative analysis.
	K3,K4

	4
	Analyze plant compounds using standard laboratory techniques and apply the basic principles of plant tissue culture (PTC).
	K3

	5
	Demonstrate competence in performing basic hematological techniques and interpret the findings.
	K3,K4

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6–Create

	

	Unit:1
	Microbiology
	18hours

	1.Microscopicmeasurementsofmicroorganisms;2.Hangingdroptechniques.3.Simplestaining;
4.Gramstaining;5.Endosporestaining;6.Negativestaining;7.Fungalstaining

	

	Unit:2
	Enzymes
	40hours

	8. Preparationofcrudeenzymeextract.
9. EffectofpHontheactivityofacidphosphataseandcatalase.
10. Effectoftemperatureontheactivityofacidphosphataseandcatalase.
11. Effectofenzymeconcentrationontheactivityofacidphosphataseandcatalase.
12. Effectofsubstrateconcentrationontheactivityofacidphosphataseandcatalase.

	

	Unit:3
	Immunology
	8hours

	13. RAfactor(Kitmethod)
14. Pregnancytest–Gravindextest(Kitmethod)

	

	Unit:4
	PlantBiochemistry
	20hours

	15.EstimationofChlorophyll;16.EstimationofStarch
Demonstrationonplanttissueculture
17.Preparationofmedia;sterilization;18.Initiationofcallusculture

	

	Unit:5
	Physiology
	14hours

	19. Identificationbloodgroup
20. EnumerationofRBC
21. EnumerationofWBC
22. Differentialstainingmethod
23. Bleedingtimeandclottingtimedetermination.

	
	Totalpracticalhours
	100hours




	TextBook(s)

	1
	BiochemicalMethodsbyS.SadasivamandManickam

	2
	PracticalMicrobiologybyRC.DudeyandMaheswari

	3
	ExperimentalProceduresinLifeSciences,S.RajanandR.SelviChristy,CBSPublishers&
DistributorsPvtLtd,2018

	CourseDesignedBy:P.A.VasundraDevi
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	Coursecode
	6EA
	Elective – II A- Plant and Animal Biotechnology
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	2
	1
	-
	3

	Pre-requisite
	Basic Knowledge in plant and animal tissue culture
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
Thiscoursepresentstheplantandanimal tissueculturemethods,explainsthemechanism ofgene transfer, Methods of selection, Production of novel proteins and their applications.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Understoodthecomponentsofculturemediaandvarioustissueculturetechniques.
	K2

	2
	Learntaboutthetechniqueofgeneticengineeringinplantsandanimals.
	K2

	3
	Learntaboutthesynthesisandapplicationsofrecombinantproteinsfromcell
cultures.
	K2

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	PlantTissueCulture
	12hours

	Planttissueculture:-Mediacomposition,nutrients&growthregulators,MSmedium&B5
medium.Callus&suspensionculture.Initiation&differentiationofPTC.Micropropagation:- Methods, Production of haploid plants, phytochemicals from plant tissue culture.

	

	Unit:2
	ProtoplastTechnology
	12hours

	Protoplast technology:- Isolation, fusion of protoplasts, Electroporation, Biolistics,Regeneration of plants from protoplasts. Gene Transfer in plants:- Ti plasmid vectors, mechanism of T- DNA transfer, Vir genes. Transgenic plants: - Herbicide, Virus, Pest resistance plants, Male infertility, Genetic engineering of plant oils.

	

	Unit:3
	MammalianCellCulture
	12hours

	Mammaliancellculture:- Establishment ofcellinculture:Requirementsforinvitrogrowth;
importance of serum. Cell-lines; cell transformation – properties of transformed cells, cell separation, Mass cultivation of cells: suspension culture; immobilized cultivation.

	

	Unit:4
	GeneticEngineeringofAnimalCells
	11hours

	GeneticEngineeringofAnimalcells:-Mammaliancellcultureinproteinproduction.Gene
transfer into mammalian cells,Selectable markerspSV plasmids;retroviralvectors;Expression vectors; reporter genes.

	

	Unit:5
	AnimalBiotechnology
	11hours

	Animal Biotechnology:- Artificial insemination and embryo transfer, Invitro fertilization (IVF): embryo cloning. Human embryo research, transgenic mice, Gene therapy; the Human Genome Project.Recombinantproteinsfromcellcultures:-Interferons,Viralvaccines,Hybridoma
technology-Monoclonalantibodies-productionand applications.

	




	
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars(selfstudy)	-

	

	
	TotalLecturehours
	60hours

	TextBook(s)

	1
	D.Balasubramanianandothers,ConceptsinBiotechnology,UniversalpressIndia1996.

	2
	BIOTOLseries,Invitrocultivationofanimalcells-ButlerworthHeineman,2004

	3
	WalshGaryandHeadonR.Denis,ProteinBiotechnology.JohnWileypublishers,1994.

	

	ReferenceBooks

	1
	Planttissueculture;Razdan;OxfordIBHpublishers,2003,2ndedition

	2
	Freshney;Animalcellculture;IRLpress.2010,6thedition

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://nptel.ac.in/courses/102/103/102103016/

	2
	https://nptel.ac.in/courses/102/104/102104059/

	CourseDesignedBy:MsG.Sujitha
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	Coursecode
	
	ElectiveII B -Nanomaterials and Nanomedicine
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	2
	1
	-
	3

	Pre-requisite
	Basic knowledge in nanomaterials and its applications
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. Tofoundationalknowledgeofthenanomedicineandrelatedfields.
2. Tomakethestudentsacquireanunderstandingthenanomaterialsandapplications
3. Tohelpthemunderstandinbroadoutlineofnanomaterialsandnanomedicine.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	LearnaboutthebackgroundonNanomaterialsandNanomedicine
	K2

	2
	Understand the synthesis of nanomaterials and their application and the impact of nanomaterials on environment
	K2

	3
	ApplytheirlearnedknowledgetodevelopNanomaterials
	K3

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	BiologicalMaterials
	12hours

	Structure property relationship of Biological materials: tissues, bones and teeth, collagen rich tissues, elastic tissues, nanostructured collagen mimics in tissue Engineering. Biopolymers: Preparation of nanobiomaterials – Polymeric scaffolds collagen, Elastins: Mucopolysaccharides, proteoglycans, cellulose and derivatives; Dextrans; Alginates; Pectins; Chitin

	

	Unit:2
	CardiovascularImplants
	12hours

	Cardiovascularimplants:Roleofnanoparticlesand nanodevicesinbloodclotting;Blood rheology;Bloodvessels;Geometryofbloodcirculation;Vascularimplants;Cardiac pacemakers; blood substitutes; Biomembranes.

	

	Unit:3
	PolymericImplantMaterials
	12hours

	Polymericimplantmaterials:Polyolefin;polyamides(nylon);Acrylicpolymers(bonecement) andhydrigels;Fluorocarbonpolymers;Naturalandsyntheticrubbers,siliconerubbers;High
strength thermoplastics; deterioration of polymers. Biomaterials for Ophthalmology: Contact lenses; Optical implants for glaucoma; adhesives; artificial tears; Protection gears.

	

	Unit:4
	MetallicandCeramicImplantMaterials
	11hours

	Metallicand ceramic implant materials: Bone regeneration,Nano crystallinestructures of BoneandCalciumphosphatecements.Cobalt-basedalloys;Titaniumanditsalloys,Nanoparticles relatingtoAluminiumoxides:Hydroxyapatite;Glassceramics;ceramicimplants;carbon implants. Nano dental materials.

	

	Unit:5
	Nanoparticles
	11hours

	Metallicandceramicimplantmaterials–metalnanoparticlesanddrugdeliveryvehicles–
Nanoshells – Tectodentrimers Nanoparticle drug systems – Diagnostic applications of nanotechnology.

	




	
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars(selfstudy)

	

	
	TotalLecturehours
	60hours

	TextBook(s)

	1
	SVBhat,Biomaterials(2ndEdition),NarosaPublishingHouse,NewDelhi–2005.

	2
	JBPark,BiomaterialsScienceandEngineering,PlenumPress,NewYork,1984
ChallaS.S.R.Kumar,JosephHormes,CarolaLeuschmal

	

	ReferenceBooks

	1
	NanofabricationtowardsbiomedicalapplicationsWilley–VCHVerlagGmbH&Co,
KGaA.

	2
	Freshney;Animalcellculture;IRLpress.

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://nptel.ac.in/courses/102/106/102106057/

	2
	https://nptel.ac.in/courses/113/104/113104009/

	CourseDesignedBy:MsG.Sujitha
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	Coursecode
	
	ElectiveIIC-HealthandHygiene
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	2
	1
	-
	3

	Pre-requisite
	Basicknowledgeinhealthandhygeine
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1.This course is aimed at providing foodsafety,healthand hygiene information andpreventfood poisoning.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Understoodthecomponentsofhealthconcepts
	K2

	2
	Learntaboutthenutrition,environment,maternalandchildhealth
	K2

	3
	Learntaboutthementalhealthandhealthcareprogrammes
	K2

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	ConceptsofHealth
	12hours

	Conceptsofhealth:-Whodefinitionofhealth;Positivehealth;Determinantsof	health; Responsibilityforhealth.Healthservicephilosophies:-Healthcase;Healthsystem;Levelsof
health case. Concepts of disease and concept of causation – germ theory of disease; Epidemiological triad; Multifactorial causation; Web of causation

	

	Unit:2
	NutritionandHealth
	12hours

	Nutrition and Health – Food defined; Nutrition defined; Classification offoods;Nutrients–Sources and functions of Proteins, fats, carbohydrates; souces and functions of vitaminsand minerals.NutritionalProfilesofprinciplefoods;cereals,Millets,Vegetables,Fruits,Milk,and
Milk products, Fish and meat, alcoholic beverages, egg, soft drink. Balanced Diet – PEM Malnutrition and its effects – Kwashiorkor and Marasmus.

	

	Unit:3
	EnvironmentandHealth
	12hours

	EnvironmentandHealth–Basichealthrequirementsintheenvironment–Water–Sourcesand usesofwater,Waterpollution,Waterrelateddiseasesandpurificationofwater.Air– Compositionandcause of discomfort;Airpollution– Source,Airpollutants, need forproper ventilation. Housing – Social goals of housing and criteria for healthful housing.

	

	Unit:4
	MaternalandchildHealth
	11hours

	MaternalandchildHealth:-Motherandchild–oneunit;Intranatalcard;Postnatalchildcare– careofthemother,complicationsofpostportalperiod,restorationofmothertooptimumhealth, Breast feeding; congenital malformations– Definition, incidence, Risk factors, Prenatal diagnosisandprevention.Familyplanningmethods–Familyplanningdefinition,Naturalfamilyplanning methods–BBTCervicalmucousmethod.Artificialfamilyplanningmethods–Hormonal contraceptives – go nodal steroids; oral pills, Depot formulations.

	




	Unit:5
	MentalHealth
	11hours

	MentalHealth–Typesandcausesofmentalillness–Preventiveaspects;Alcoholismanddrug dependence–Definition,agentfactors,	Host	factors,	symptoms,	environmental	factors, prevention,Treatment and Rehabilitation.Health care programmes in India– NationalAIDS control programme and National Immunization programme.

	

	
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars(selfstudy)

	

	
	TotalLecturehours
	60hours

	TextBook(s)

	1
	Park.K.,Socialandpreventivemedicine,Bhanotpublishers,18thedition,2005.

	2
	TurkandTurk.,Socialandpreventivemedicine.

	

	ReferenceBooks

	1
	Ashtekar. S., Health and Healing – A Manual of Primary health care, orient Longmans publishers. 2001.

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://www.youtube.com/watch?v=KoDiuL6NqgQ

	2
	https://nptel.ac.in/content/storage2/courses/109101007/downloads/LECTURE_NOTES/Module
%2016/lec25.pdf

	CourseDesignedBy:MsG.Sujitha
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	Coursecode
	6ED
	Elective III A -CLINICAL LABORATORYTECHNOLOGY
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	2
	1
	-
	3

	Pre-requisite
	Basic Knowledge in clinical laboratory test
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. Theaimandobjectiveofvariousclinicallaboratorytest
2. Thesignificanceofvarioustestandinterpretationindiseasedconditions.
3. This course has been designed to understand the blood disorders, its lab diagnosis and various type of laboratory test.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Interpret the principles and applications of commonly performed clinical laboratory tests.
	K1

	2
	Analyze the significance of diagnostic test results and correlate them with normal and disease conditions.
	K2

	3
	Apply the fundamental principles of clinical biochemistry in performing diagnostic tests.
	K3

	4
	Evaluate and interpret laboratory values to distinguish between normal physiological and pathological conditions.
	K4

	5
	Demonstrate an understanding of basic self-monitoring diagnostic tests that can be performed at home and interpret their results appropriately.
	K3

	K1-Remember;K2-Undestand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	COLLECTION&ANALYSIS
	12hours

	Collection,transport,analysisofspecimen–blood,routineurine,feces,sputum,semen,CSF Documentation of samples & results. Disposal of laboratory/ hospital waste: Non infectious
waste,biomedicalwaste,infectedsharp wastedisposal,infectednonsharpdisposal–color
codingasperguidelines

	

	Unit:2
	BLOODANALYSIS
	12hours

	BloodSugarAnalysis-glucometerbasedanalysis,HbA1C,NPN-urea,uricacid,Creatinine
Clinicalchemicaltest-Ca,P,Fe,Cu,CSFanalysis.

	Unit:3
	ENZYMES,ENZYMES,IMMUNOGLOBULINS
	12hours

	Enzymes: Acid phosphatases, LDH, CPK, CPK-MB, Alpha amylase, Hormones – T3, T4, TSH, LH
Immunoglobulins–IgA,IgM,IgE

	

	Unit:4
	PRECIPITATION&AGGLUTINATIONTEST
	11hours

	Serodiagnostic procedures – precipitation tests, VDRL test, Widal Test, (Slide and Tube method) Brucella agglutination test, ASO test, RA test, CRP test. RIA, ELISA, Flouresent antibody technique.Complement fixation test, skin test – Montaux test, Lepramin test.

	Unit:5
	BLOODBANK
	11hours

	Blood group and Rh factor – methods of grouping, & reverse grouping , Basic blood banking procedures- cross matching, Different screening test, including Coomb’stest – direct & indirect, separation of blood components, preparation of red cell suspension, Blood transfusion & hazards

	




	
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars(selfstudy)

	

	
	TotalLecturehours
	60hours

	TextBook(s)

	1
	JacquesWallach,InterpretationofDiagnosticTest–ASynopsis,9thEdition,Littlebrown
andcompany,2011

	2
	JoanZilvaandPannallP.R.,ClinicalChemistryanddiagnosisandtreatment,
PGPublishingPvtLtd,1995.

	
	

	

	ReferenceBooks

	1
	Varley,H.(1985),PracticalclinicalBioChemistry,4thEdition.

	2
	Tietz,N.(2018)FundamentalsofClinicalChemistryandMolecularDiagnostics8th
edition,W.B.SaundersCompany

	

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://www.youtube.com/watch?v=QNYlX5Ne9lQ

	2
	https://www.slideshare.net/doctorrao/agglutination-tests-and-immunoassys

	3
	https://microbenotes.com/introduction-to-precipitation-reaction/

	

	CourseDesignedBy:MsG.Sujitha
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	Coursecode
	
	ElectiveIIIB-NanoBiotechnology
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	2
	1
	-
	3

	Pre-requisite
	BasicKnowledgeinnanoparticles
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. Thiscoursewillenablethestudentstoknowaboutbasicsofnanoparticles..
2. Applicationinhumanhealthandwelfare.
3. Merits &DemritsofNanomaterials

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Enable the students to gain knowledge on nanobiometrics, nanocomposites, nanoanalytics.
	K1

	2
	Understandthebasisonprocessingofnanoparticlesandtheirfunctions.
	K2

	3
	Applythefundamentalknowledgeonnaturallyoccurringnanoparticlesandits
applicationvariousorgans.
	K3

	4
	Analysethetypesofnanoparticlesanditsbeneficialapplicationintechnology.
	K4

	5
	Understandaboutsemiconductors
	K2

	K1-Remember;K2-Undestand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	InterdiciplinaryAreasOfBiotechAndNanoscience.
	12hours

	Interdiciplinaryareas of Biotech andNanoscience. It is a field that concerns the utilization of biologicalsystems.Cells,Cellularcomponents.Nucleicacidsandproteinsrefinementand application of instruments – to generate and manipulate nanostructured materials to basicand
appliedstudies

	

	Unit:2
	InterphaseSystems
	12hours

	Interphasesystemspertainingtobiocompatibleinorganicdevicesformedicalimplants–
microfluidicsystems–microelectronicsiliconsubstrates.

	Unit:3
	Nanoparticles
	12hours

	Proteinbasednanostructuresbuildingblocksandtemplates–Proteinsastransducersand
amplifiers of biomolecular recognition events – nanobioelectronic devices and polymer nanocontainers – microbial production of inorganic nanoparticles – magnetosomes.

	

	Unit:4
	DNA
	11hours

	DNA based nanostructures - Topographic and Electrostatic properties of DNA and proteins– Hybrid conjugates of gold nanoparticles – DNA oligomers – use of DNA molecules in nanomechenics and computing.

	Unit:5
	Semiconductor
	11hours

	Semiconductor (metal)nanoparticlesandnucleicacidandproteinbasedrecognitiongroups–application in optical detection methods – Nanoparticles as carrier for genetic material.

	
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars(selfstudy)

	

	
	TotalLecturehours
	60hours




	TextBook(s)

	1
	K.Goser, P. Glosekotter, J. Dienstuhl Nanoelectronics and Nanosystems: From transistors to molecular devices. Overseas Press India Pvt.Ltd Springer.2008

	2
	RohitMajumdar-NanotechnologyBasicscienceandEmergingTechnologies1steditionCyber
techpublications2008.

	
	

	

	ReferenceBooks

	1
	MickWilson,KamaliKannagara,GeoffSmith,MichelleSimmons,BurkhardRaguse, Nanotechnology: Basic Science and Emerging Technologies, Overseas Press, 2008

	2
	Bhushan,Bharat,SpringerHandbookofNanotechnology,3rdEdition,2010.

	

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://swayam.gov.in/nd1_noc19_mm21/preview

	2
	https://swayam.gov.in/nd1_noc20_bt41

	

	CourseDesignedBy:MsG.Sujitha
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	Coursecode
	
	ElectiveIIIC-SportsBiochemistry
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	2
	1
	-
	3

	Pre-requisite
	BasicKnowledgeinbenefitsofsports
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1.Thestudentswillhavetheknowledgeaboutthebenefitsofthesportsinthehumanbody.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	To enable the students understand the functioning of human physiology during sports and exercise
	K1

	2
	UnderstandthePhysiologicalchangesthatoccursduringsports.
typesoforganicmaterialsanditssignificance
	K2

	3
	Toapplythefundamentalsofvariousfoodcomponentsinroleofsports.
	K3

	4
	ToanalyseabouttheNutritionalrequirementsforsports
	K4

	5
	Formulatenewnutritionforsportspersons.
	K3

	K1-Remember;K2-Undestand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	SPORTS,EXERCISE&GAMES
	12hours

	Introduction,calisthenics,Gymnastics,combativeandswimming;
Yogasana	and	its	importance	– Padmasana,Vajrasana,	Dhunurasana,and Suryanamaskar; Track and field events – Running and Jumping Team events –Kabaddi.

	

	Unit:2
	SKELETAL MUSCLE SYSTEM & METABOLIC SYSTEMS IN EXERCISE
	12hours

	Skeletalmuscletypes; -relationwithdifferenttypesofactivities;strength,powerandendurance of muscles
Musclemetabolicsystemsinexercise;Recoveryofmusclemetabolicsystemsafterexercise.

	Unit:3
	CARDIORESPIRATORYSYSTEM
	12hours

	Muscle bloodflowandcardiacoutputduringexercise;Oxygenconsumptionandpulmonary ventilation in exercise; Hypoxia and hypercapnia

	

	Unit:4
	PHYSICALFITNESSASSESMENT
	11hours

	Bodycomposition;body fatpercentagebyskinfoldmethod,BMI;Idealweightandassessment of musclemass.

	Unit:5
	NUTRITIONFORSPORTSANDEXERCISE
	11hours

	Nutritionalconsiderationsforsportsperson:-Carbohydrate:Energysourceforsportsand exercise; carbohydrates composition for pre-exercise, during and recovery period.
Fat:Roleasanenergysource:effectoffastingandfatingestion
Protein: Protein requirement during exercise, recovery processandproteinsupplement. Vitamins: Role of B-complex vitamins.
Minerals:RoleofPotassiumandsodium.

	
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars(selfstudy)

	
	TotalLecturehours
	60hours




	TextBook(s)

	1
	B.N.Dash,HealthandPhysicalEducation,NeelkamalPublicationsPvtLtd.2009.

	2
	M.Swaminathan,EssentialsofFoodandNutritionVolI–II.2001.

	
	

	

	ReferenceBooks

	1
	Guyton,HumanPhysiologyandMechanismofDisease,5thEdition,W.B.Saunders
Publication.1991.

	2
	KraureandMohan,Food,NutritionandDiet Therapy,6thEdition,W.B.Sounders
Company,London,2005.

	

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://swayam.gov.in/nd2_cec20_ed04/preview

	2
	https://nptel.ac.in/content/storage2/courses/109101007/downloads/LECTURE_NOTES/Mo dule%209/lec11.pdf

	3
	https://www.coursera.org/lecture/science-exercise/1-skeletal-muscle-structure-function-
IJoQy

	

	CourseDesignedBy:MsG.Sujitha
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	Coursecode
	
	Skill Based Subject 4 - Practical – Bioinformatics
	L
	T
	P
	C

	Core/Elective/Supportive
	Skillbasedsubject
	-
	-
	6
	3

	Pre-requisite
	Basic Knowledge in Bioinformatics online tools
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1.Thestudentswillhavetheknowledgeaboutinsilicotechniquesandstructurepredictiontools

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Apply molecular docking tools to investigate biomolecular interactions.
	K2

	2
	Demonstrate proficiency in using various in silico techniques for biological data analysis.
	K2

	3
	Utilize structure prediction tools to model and analyze biomolecular structures.
	K3

	4
	Visualize and interpret the three-dimensional structures of different biomolecules using bioinformatics software.
	K4

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	PRACTICALI-BIOINFORMATICS
	40hours

	· Dockingprogram.
· BiologicalDatabanksSequenceDatabases,StructureDatabases,SpecialisedDatabases.
· Dataretrievaltoolsandmethods.
· Databasefileformats.
· Molecularvisualization

	

	Unit:2
	PRACTICALII
	40hours

	· Genestructureandfunctionprediction(usingGenScan,GeneMark).
· Sequencesimilaritysearching(NCBIBLAST).
· Proteinsequenceanalysis(ExPASyproteomicstools).
· Analysisofproteinandnucleicacidssequences
· SequenceanalysisusingEMBOSSorGCGWisconsinPackage

	

	
	Totalhours
	80hours

	ReferenceBooks

	1
	Bio-informaticsapracticalapproachbyK.ManiandN.Vijayaraj,Aparnapublications,
Coimbatore.

	2
	Mani.K.andVijayaraj,N.BioinformaticsaPracticalApproach.

	

	CourseDesignedBy:DrD.ChandraPrabha
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	Coursecode
	1AH
	AlliedChemistry-I
	L
	T
	P
	C

	Allied
	AlliedI–Paper-I
	4
	
	-
	3

	Pre-requisite
	HigherSecondaryLevelChemistry
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. Explaintheconductingpropertiesofmetals.
2. Outline the reactivity of boron compounds, the principles of bonding, hybridisation and stereochemistry
3. Toimbibetheknowledgeofsilicones,fuelgases,dyesandtheirindustrialapplications
4. Toinculcatethechemistrybehinddaytodayuseditemsliketoiletries,detergentsetc
5. Explainthephysicalchemistrybehindthereactionratesandsolutions.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Understand the properties metals and their conductivity, the principle behind the synthesis and applications of boron compounds.
	K1-K4

	2
	Understandaboutsiliconesfuelsgasesandtheirindustrialapplications.
Thetheorybehindcoloursanddyes,theirpreparationanddyeing.
	K2-K4,
K6

	3
	Understandthebondingandstructureofvarioushydrocarbonsandelectronic
effects. Apperciate the optical properties of compounds and how it determines the compounds nature itself
	K1-K4

	4
	Explainthechemistrybehindtoiletriesandcleaningagents.
	K2-K5

	5
	Understandthekineticsbenindchemicalreactionsandthenatureofsolutions
	K1-K3

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	ConductivityofMetalsandBoronCompounds
	12hours

	1. Conductivity of metals: Band theory, Explanation of thermal and electrical conductivity of metals, limitations, Definition and examples of conductors, semiconductors and insulators.
2. Boroncompounds:Structure,preparation,propertiesandusesofNaBH4,Diboraneand
Borazole

	

	Unit:2
	IndustrialandDyeChemistry
	12hours

	1. Industrial Chemistry:Synthesis, properties and uses of silicones. Fuel gases: compositionand uses of natural gas, water gas, semiwater gas, carbureted water gas, producer gas, oil gas.
2. Dye Chemistry: Terms: Chromophore – auxochrome - bathochromic shift - hypsochromic shift - hyperchromic effect - hypsochromic effect - Dyes: Azo and triphyenyl methane dyes - Preparation of Methyl Orange and Malachite green

	

	Unit:3
	CovalentBondingandStereoisomerism
	12hours

	1. Covalent bond: Orbital overlap – hybridization - geometry of organic molecules- CH4, C2H4, and C2H2. Definition with example: Inductive, Electromeric, Mesomeric, hyperconjucative and steric effect.
2. Stereoisomerism: Conditions of optical activity - optical isomerism of lactic acid and tartaric acid - geometrical isomerism of maleic and fumaric acids.

	




	Unit:4
	ChemistryofToiletriesandCleaningAgents
	12hours

	1. Toiletries: Bath soap – shower gel - water softeners - tooth pastes-ingredients - their characteristic functions-mouth washes-shaving creams-after shave preparations.
2. CleaningAgents:Detergents-classification-formulation-cleansingaction-optical
brightners-bleachers-phenoyls-handsanitizer.

	

	Unit:5
	PhysicalChemistry:SolutionsandKinetics
	12hours

	1. Solutions: Raoult’s law - Deviation from ideal behaviour - positive deviation - Negative deviation - Fractional distillation.
2. Kinetics: Rate - order - molecularity - pseudo first order - determination of order by graphical method - Effect of temperature on the rate - Energy of activation

	

	
	TotalLecturehours
	60hours

	TextBook(s)

	1
	PrinciplesofInorganicChemistry,B.R.PuriL.R.Sharma,S.Chand&Co.

	2
	InorganicChemistry,P.L.Soni,SultanChand&Sons.

	3
	Principlesofphysicalchemistry,B.P.Puri,L.R.SharmaandM.S.Phathania,S.Chand&
Company

	

	ReferenceBooks

	1
	AdvancedOrganicChemistry,B.S.Bahl,Arunbahl,S.Chand&Co.,

	2
	Perfumes, Cosmetics and Soaps, W.A.Poucher (Vol.3), 9th Edition, Springer Science Business Media, 1993.

	3
	Handbook of Cosmetic Science and Technology, Barel, A.O.; Paye, M.; Maibach, H.I.(2014), CRC Press.

	4
	PharmaceuticsandCosmetics,Gupta,P.K.;Gupta,S.K.(2011),PragatiPrakashan

	5
	Chemical Process Industries, R. Norris Shreve and Joseph A.Brink,Jr.,4 th Edition, McGraw Hill, 1977.

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://nptel.ac.in/courses/104/103/104103071/

	2
	https://www.youtube.com/watch?v=zdmEaXnB-5Q

	3
	https://www.britannica.com/science/band-theory

	4
	https://www.chem.purdue.edu/gchelp/solutions/whatis.html

	DesignedBy:Dr.S.P.Rajasingh
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	Coursecode
	2AH
	AlliedChemistry-II
	L
	T
	P
	C

	Allied
	AlliedI–Paper-II
	4
	
	-
	3

	Pre-requisite
	HigherSecondaryLevelChemistry
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. Toexplainbioinorganicchemistryinbiologicalsystems.
2. Appreciatetheneedforpaintsandexplosives.
3. Tounderstandtheroleofpolymersandrubberstomankind.
4. Showtheimportanceoffertilizersandtheunavoidabilityofinsecticidesinagriculture.
5. Explaintheelectrochemistryandelectricalstorage.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Appreciatetheroleofmetalsinbiologicalsystemandtheirtherapeuticeffects
	K1-K3

	2
	Understand about the importance of paints and the need for explosives as well as the bad face of war.
	K2-K5

	3
	Understandtheimportanceofpolymersandrubbersinourdaytodaylife
	K1-K4

	4
	AppreciatetheneedforfertilizersandinsecticidesintheAgriculturalsector
	K2-K5

	5
	Understandtheimportanceofelectrochemistryandenergystoragedevices
	K2-K4

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	CordinationChemistryandTheImportanceofMetals
	12hours

	1. Coordination chemistry: Chelation examples - Hemoglobin – Chlorophyll - Applications of EDTA in qualitative and quantitative analysis.
2. Metals in Health: Application of therapeutic chelating agents- Metal-based drugs cis-platin, carboplatin, platinum anti-cancer drugs, gadolinium MRI contrast agents, Gold arthritic agents

	

	Unit:2
	PaintsandExplosives
	12hours

	1. Paints:classification – constituents– Pigment VolumeConcentration – Distemper – Varnishes – Lacquers - Pigments – name and formula of different coloured pigments and their uses – Toners – Nano paints
2. Explosives: classification – characteristics – chemistry of Nitrocellulose – nitroglycerine - gun powder - RDX – mustard gas – phosgene - nerve gas – Screening smokes

	

	Unit:3
	PolymersandRubbers
	12hours

	1. Polymers: Preparation, properties and uses of: Poly olefins – Polythene – PTFE – PVC – Polypropylene – Polystyrene
2. Rubbers: Natural and synthetic rubbers: Constitution of natural rubber – Butyl – Buna-N – Neoprene – Thiocol – Polyurethane – Silicone rubbers

	

	Unit:4
	AgriculturalChemistry–FertilizersandInsecticides
	12hours

	1. Fertilizers: Classification of fertilizers- Preparation and uses of Urea, DAP, NPK, SSP, TSP and bio-fertilizers (vermicompost, coircompost, panchakavia) – types and advantages of biofertilizers
2. Insecticides: Classification of insecticides – Structure and effects of dinitro phenols, DDT, methoxychlor and BHC – comparison of artificial pesticides and bio-pesticide.




	Unit:5
	Electrochemisry,FuelcellsandEnergyStorage
	12hours

	1. Electrochemistry: EMF (Definition) - Daniel cell - Reference electrode - Standard Hydrogen Electrode (SHE) -Saturated Calomel Electrode (SCE). Determination of pH - glass electrodes
2. FuelcellandEnergystorage:Hydrogen-Oxygenfuelcell–Batteries:Lead-storagebattery-
Batteriesoffuture:Lithiumion batteries.

	

	
	TotalLecturehours
	60hours

	TextBook(s)

	1
	Principles of physical chemistry, B.P. Puri, L.R. Sharma and M.S. Phathania, S.Chand &Company

	2
	InorganicChemistry,P.L.Soni,SultanChand&Sons.

	3
	PrinciplesofInorganicChemistry,B.R.PuriL.R.Sharma,S.Chand&Co.

	4
	EngineeringChemistrybyJainandJain;DhanpatRaiPublicationCo.2014.

	

	ReferenceBooks

	1
	EnvironmentalChemistry,A.K.De,6thEdition,NewAgeInternational,NewDelhi,2006

	2
	A Text Book of Environmental Chemistry and Pollution Control, S.S. Dara–S. Chand Publication 2012.

	3
	ChemicalProcessIndustries,R.NorrisShreveandJosephA.Brink,Jr.,4thEdition,McGraw
Hill,1977.

	4
	HistoryoffertilizerchemistrybyT.P.Hignett,SPRINGER,1985

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://onlinecourses.nptel.ac.in/noc19_cy26/preview

	2
	https://nptel.ac.in/courses/126/105/126105014/

	3
	https://nptel.ac.in/content/storage2/courses/103107086/module1/lecture1/lecture1.pdf

	4
	https://nptel.ac.in/content/storage2/courses/108103009/download/M9.pdf

	5
	https://nptel.ac.in/courses/113105028/

	6
	https://www.youtube.com/watch?v=no4vRKvKxcU

	7
	https://www.youtube.com/watch?v=5XKpJ24P-KE

	DesignedBy:Dr.S.P.Rajasingh
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	Coursecode
	2PH
	ChemistryPractical
	L
	T
	P
	C

	Allied
	AlliedChemistry
	-
	-
	2
	3

	Pre-requisite
	HigherSecondaryLevelLabKnowledge
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. Inculcatethestudentshowtohandlethebasiclaboratoryapparatusandperformtests.
2. Impartthefirst-handknowledgeandexperienceonestimationofanion,acidandbase.
3. Providethestudentknowledgeonanalysisofanunknownorganicsubstanceusing Preliminary and confirmation test.
4. Makethestudentskilfulenoughandprepareforaposition inananalyticallaboratoryora company.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Estimatetheamountofionpresentinthegivensolutionthrough
volumetricanalysis
	K1-K6

	2
	Findthegroups/elementsandcharacterspresentinthegivenorganic
substancethroughqualitativeanalysis
	K1-K6

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	PartI
	VOLUMETRICANALYSIS
	30hours

	1. Estimationofsodiumhydroxideusingstandardsodiumcarbonate.
2. Estimationofhydrochloricacid-standardoxalicacid.
3. Estimationofoxalicacid-standardsulphuricacid.
4. Estimationofferroussulphate-standardMohrsaltsolution.
5. Estimationofoxalicacid-standardferroussulphate.

	PartII
	ORGANICANALYSIS
	30hours

	SystematicQualitativeAnalysisofgivenOrganicSubstanceandReportonthefollowing
1. DetectionofElelments(N,S,Halogens).
2. TodistinguishbetweenaliphaticandAromatic.
3. Todistinguishbetweensaturatedandunsaturated.
4. Functional group tests for phenols, acids (mono and di), aromatic primary amine, amide, diamide, carbohydrate, Functional groups characterized by confirmatory test.

	

	
	TotalPracticalhours
	60hours

	TextBook(s)

	1
	BasicPrinciplesofPracticalChemistry,
	KulandaiveluA.R.
	Veeraswamy

	
	R.,
	Venkateswaran,SultanChand&Sons,2017

	2
	PracticalChemistry,PandeyD.N.,sultanchandpublishers,2018

	

	ReferenceBooks

	1
	VogelsTextbookofPracticalOrganicChemistry,BrianS.Furniss,AntonyJ.Hannaford,
PeterW.G.Smith,FifthEdition,BathPress,GreatBritan,1989

	2
	Vogels Textbook of Quantitative Chemical Analysis, G H Jeffery, J Bassett, J Mendham,R C Denney,Fifth Edition, Bath Press, Great Britan, 1989




	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://nptel.ac.in/courses/104/106/104106108/

	2
	https://www.youtube.com/watch?v=n4esSHxz_J8

	3
	https://www.toppr.com/guides/chemistry/organic-chemistry/qualitative-analysis-of-
organic-compounds/

	4
	https://www.youtube.com/watch?v=7bmQkQW8bbs

	5
	https://www.youtube.com/watch?v=wRAo-M8xBHM

	DesignedBy:Dr.S.P.Rajasingh
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	code
	3AR
	AlliedB-paperI-BasicMathematics
	L
	T
	P
	C

	Core/Elective/Supportive
	Allied
	2
	1
	-
	3

	
Pre-requisite
	Studentsshouldhavethebasicunderstanding
ofAlgebra,Matrix,Differentiation,and Integration & Central Tendency.
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
4. StudentswillunderstandtheBinomialSeries,LogarithmicSeries&SummationoftheSeries.
5. Studentswill understand the types of Matrices, Inverse of the Matrix, Eigen values& Vectors, Simultaneous Linear Equations.
6. StudentswillunderstandaboutDifferentiation&Integration.
7. StudentswillgainknowledgeaboutCentralTendency&Correlation

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Studentcanunderstand,apply&analyzeaboutbinomial,exponential,
logarithmic&summationseries.
	K2,K3,K4

	2
	Studentscanapplytheinversematrixproblemincryptography
	K3

	3
	Remember&Understandaboutdifferentiation
	K1,K2

	4
	Understandtheintegrationbyparts
	K2

	5
	StudentscanapplytheCentralTendencyinreallife.
	K3

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	Series
	16hours

	Binomial,ExponentialandLogarthmicseries(Statementonly)–Applicationstosummationof
seriesonly.

	

	Unit:2
	Matrix
	18hours

	QuadraticEquation– Matrices – Determinant ofa matrix – Inverseof a matrix – Characteristicequationof amatrix– Eigenvalues– Solutions ofsimultaneouslinear equationsin three variables using matrices

	

	Unit:3
	Differentiation
	18hours

	Differentiationofalgebraic–Exponentiallogarithmicandtrigonometricfunctions–physical interpretations of derivatives with reference of velocity and acceleration – Application ofdifferentiation of maxima and minima (simple problems)

	

	Unit:4
	Integration
	18hours

	Partialdifferentiation(Simpleproblems)–Integrationofsimplealgebraic,exponentialand
trigonometricfunctions–substitutionmethod–Integrationbyparts

	

	Unit:5
	CentralTendency&Correlation
	18hours

	Measures of central tendency – Mean, Median, Mode - Measures of dispersion –Quartile deviation Mean deviation - Standard deviation - Correlation – Karl pearson’s coefficient of correlation – rank correlation.




	Unit:6
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars-webinars

	

	
	TotalLecturehours
	90hours

	ReferenceBooks

	1
	Calculus–VolumeI–T.K.ManickavasagamPillaiandothers

	2
	Calculus–VolumeII–T.K.ManickavasagamPillaiandothers.

	3
	Algebra–T.K.ManickavasagamPillaiandothers.

	4
	StatisticalMethods–S.P.Gupta.

	

	

	RelatedOnlineContents[Websites]

	1
	https://youtu.be/1plMO7ChXMU

	2
	https://youtu.be/MSTSBW8LPRM

	3
	https://youtu.be/XrGM0OANzaE

	4
	https://youtu.be/mOlgB_BmF2s

	

	CourseDesignedBy:MrsR.Gokilamani
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	Code
	4AR
	AlliedB-paperII-COMPUTER
	L
	T
	P
	C

	Core/Elective/Supportive
	Allied
	2
	1
	-
	3

	Pre-requisite
	BasicKnowledgeincomputer
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1.ToinculcateknowledgeonCconcepts.Thissubjectseekstointroducestudentstophilosophy, cultureandvisualart.Itdiscussestheinterrelatednessofkeyphilosophical,culturalandartistic
ideas andencouragesa scholarlywayofthinking.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	StudentswillbeabletounderstandabouttheCharacteristicsof
Computers,FlowchartsandAlgorithms
	K2,K3,K4

	2
	StudentswillbeabletounderstandCProgrammingLanguage,variables,
expressionsandoperators
	K3

	3
	StudentswillbeabletounderstandaboutInput,Outputfunctionand
conditionalandCompoundStatements
	K1,K2

	4
	StudentswillbeabletounderstandaboutArrays
	K2

	5
	StudentswillbeabletounderstandaboutFunctionsandStrings
	K3

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	Unit:1
	ComputerAlgorithms:
	10hours

	Algorithms – Characteristics of computers - An illustrative computer algorithm.
DevelopingAlgorithms:Flowcharts-Asimplemodelofacomputerflowchartingexamples

	

	Unit:2
	ProgrammingPreliminaries
	12hours

	:Highlevellanguages-CLanguage-DescriptionofProgramming
languages - Structure of C programming language – constants - scalar variables – declaring Variable names - defining constants - Defining variables - Various Expressions and operators

	

	Unit:3
	Functions
	12hours

	Inputfunction-Outputfunction–compoundandconditionalstatements-Whileloop–do.while
loop-forloop.SimpleProgramsusingaboveverbs.

	

	Unit:4
	Arrays
	12hours

	Arrays-Rulesforarrays-multiplesubscriptsinarrays-Multi-dimensionalarrays-forloop
witharrays-Simpleprograms

	

	Unit:5
	LogicalOperators
	12hours

	.Logicaloperatorsandexpressions-switchstatement-breakStatement-continuestatement-
label - goto statement. Functions - defining function - using function - rules - arrays in functions- Character data type - manipulation of strings

	




	Unit:6
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars-webinars

	

	
	TotalLecturehours
	60hours

	ReferenceBooks

	1
	COMPUTERROGRAMMINGINC:V.Rajaraman(PHIPublication)

	2
	PROGRAMMINGINANSIC:E.Balagurusamy(TataMcGrawHillPub.)

	3
	PROGRAMMINGINANSIC:AshokN.Kamthane(PearsonEducation)

	

	RelatedOnlineContents[MOOC,SWAYAM,Websites]

	1
	https://nptel.ac.in/courses/106/104/106104128/

	2
	https://nptel.ac.in/noc/courses/noc20/SEM2/noc20-cs91/

	3
	https://nptel.ac.in/courses/106/106/106106210/

	

	CourseDesignedBy:Dr.G.Sathyavathy
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	Code
	43Q
	AlliedB-ComputerPractical
	L
	T
	P
	C

	Core/Elective/Supportive
	Allied
	-
	-
	2
	2

	Pre-requisite
	Basiccomputerknowledge
	Syllabus Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1.TodevelopstudentscomputingskillsintheareaofCprogramming

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	StudentswillbeabletodoprogramsusingConditionalStatements
	K2,K3

	2
	Studentswillbeabletodoprogramsusingrelationaloperators
	K4

	3
	StudentswillbeabletodoprogramsusingFunctions
	K3

	4
	StudentswillbeabletodoprogramsusingStrings
	K1,K2

	5
	StudentswillbeabletodoprogramsusingArrays
	K2,K3

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6-Create

	

	
	LISTOFPROGRAMMES
	28

	1. WriteaCprogramtofindthelargestamongthethreegivennumbers.
2. WriteaCprogramtoprintthegivenFIVEdigitnumberinreverseorder.
3. WriteaCprogramtoprintfirst50termsofFibonaccisequence.
4. WriteaCprogramtofindthesmallestnumberinthegivensetofNnumbers
5. WriteaCprogramtofindthegivenwordispalindromeornot
6. Write a C program to count the number of positive , negative and zero integers from the set of N numbers.
7. WriteaCprogramtosortthegivensetofNnumbersinascendingorder.
8. WriteaCprogramtofindtheaddition andsubtractionofthegiventwosquarematrices
9. WriteaCprogramtofindthemultiplicationofthegiventwosquareMatrices.
10. WriteaCprogramtocountthenumberofwordsandnumberofcharactersinasentence

	
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars-webinars

	
	TotalLecturehours
	30hours

	ReferenceBooks

	1
	COMPUTERROGRAMMINGINC:V.Rajaraman(PHIPublication)

	2
	PROGRAMMINGINANSIC:E.Balagurusamy(TataMcGrawHillPub.)

	3
	PROGRAMMINGINANSIC:AshokN.Kamthane(PearsonEducation)

	CourseDesignedBy:DrG.Sathyavathy



	MappingwithProgrammeOutcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	M
	S
	S
	M
	M
	S
	S
	S
	M
	S

	CO3
	M
	S
	S
	M
	M
	S
	S
	S
	M
	S

	CO3
	M
	S
	S
	M
	M
	S
	S
	S
	M
	S

	CO4
	M
	S
	S
	M
	M
	S
	S
	S
	M
	S

	CO5
	M
	S
	S
	M
	M
	S
	S
	S
	M
	S


*S-Strong;M-Medium;L-Low









[image: ]Annexure

[image: ]Mission
· Developing broad based knowledge in concepts and principles of biochemistry througha rich collegial atmosphere that will equip our graduates with transferable skills and an awareness of research ethics.

· Mouldingandpromotingthestudentstotranslateourscientificinventions	intomeaningful applications for better healthcare and economic development of Nation.
· Constantlyupdatingacademic,management,andresearchorientededucationinBiochemistry
· Toidentifyanddevelopintelligentproblemsolvingstrategiesinlocalandglobalissues
· EnhancetheEntrepreneurshipskillsinBiochemistry-relatedareasandtoprovideopportunitiesfor career development
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