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DEPARTMENT OF CHEMISTRY 

(For those who joined from the academic year 2020-2021 

onwards)Vision 

• Impartqualityeducation,scientificskills,academicexcellence,researchattitudeandskills 

to face globalchallenges 

Mission 
 

• To develop intellectual and professional skills of the students 

• To provide a firm foundation in chemical concepts, laws and theories 

• To sharpen the scientific knowledge 

• To enhance critical thinking, problem solving ability, scientific temper and innovation 

• To apply chemistry in medicine, biology, industry and environment 

Programme Educational Objectives (PEOs) 
 

PEOs Upon completion of B.Scdegree programmethe graduateswill 

PEO - 1 apply appropriate theory and scientific knowledge to participate in 

activitiesthat support humanity and economic development nationally and 

globally, developing as leaders in their fields of expertise. 

PEO - 2 pursue life longlearningandcontinuousimprovementoftheknowledgeand 
skills with the highest professional and ethical standards. 

PEO - 3 Becomes uccessful with in-depth knowledge, strong fundamentals and 

novelideasthatmakethemcapableofinterpretingandassimilatingnewinformation 

that mould them to excel in professional career. 

 

Programme Outcomes (POs) 
 

POs Upon completion of B.Scdegree programme, the graduates will be able to: 

PO - 1 apply the acquiredscientificknowledgeandinnovativeskillstofacethefuture 

needs. 

PO - 2 equipstudentswithhandsontraining,reflectupongreeninitiativesandtakesteps to 

build a sustainable environment. 

PO - 3 communicateproficientlyandcollaboratesuccessfullywithpeers,colleaguesand 

organizations. 

PO - 4 acquirenecessaryskillsforresearch,higherstudiesandentrepreneurshiptocreate 

new scientific applications. 

PO - 5 carryoutresearchprojectsindependentlyandincollaborationwithotherinstitutions 

and industries. 
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Programme Specific Outcomes (PSOs) 
 

PSOs Upon completion of B.Sc Chemistry programme, the graduateswill be able to: 

PSO - 1 understandthefundamentals,theoriesandprinciplesoforganic,inorganicandphysical 

chemistry. 

PSO - 2 analyze physical and chemical properties of chemical compounds and their uses. 

PSO - 3 interpret the mechanism of various chemical reactions. 

PSO - 4 synthesize organic and inorganic compounds using classical and modern methods. 

PSO - 5 designandcarryoutscientificexperiments,recordandinterprettheresultswithaccuracy 

PSO - 6 useconcepts,toolsandtechniquesrelatedtochemistrytootherbranchesofscience. 

PSO - 7 develop skills in the safe-handling of chemicals and their usage in day today life. 

PSO - 8 develop entrepreneurial skills, empoweredto fulfill the professional requirementand 

become self-dependent. 

Eligibility norms for admission 
 

Those who seek admission to B.Sc Chemistry programme must have passed the 

Higher Secondary Examinations conducted by the Board of Higher Secondary Examinations, 

Tamil Nadu with Chemistry as one of the subjects or a course of studies recognized 

andapproved by the Syndicate of Manonmaniam Sundaranar University, Tirunelveli. 

Duration of the Programme: 3 Years 

Medium of Instruction: English 

Passing Minimum: 

A minimum of 40% in the summative examination and anaggregate of minimum 40% 

are required. There is no minimum pass mark for the Continuous Internal Assessment 

(Formative examination). 

Components of the B.Sc Chemistry Programme 
 

Part III (Major and Allied) Marks 

 

Major

Core 

Core - Theory 10 x 100 1000 

Practical (Core applied) 5 x 100 500 

Elective 3 x 100 300 

Project 1 x 100 100 

Total marks  1900 

Allied Theory 4 x 100 400 

Practical 2 x 100 / 1 x 100* 200/100* 

Total marks  600/500* 

 Part III – Total marks 2500/2400* 

*Mathematics allied 
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Course structure 

Distribution of Hours and Credits 

 
Course 

Sem. 

I 

Sem.

II 

Sem.

III 

Sem.

IV 

 
Sem. V 

 
Sem.VI 

Total 

Hour

s 

Credit

s 

Part I - Language 6 (4) 6 (4) 6 (4) 6 (4) - - 24 16 

Part II - English 6 (4) 6 (4) 6 (4) 6 (4) - - 24 16 

Part - III 

Major Core - Theory 4 (4) 4 (4) 4 (4) 4 (4) 5+5+6 

(5+5+6) 

6+5+5 

(6+5+5) 

48 48 

Major Core - Practical 2 2 (2) 2 2 (2) 3+3+2 3+3+2 
(3+3+2) 

24 12 

Elective/Project - - 4 (3) 4 (3) 4 (3) 4 (3) 16 12 

Allied -Theory 4 (3) 4 (3) 4 (3) 4 (3) - - 16 12 

Allied Practical 2 2 (2) 2 2 (2) - - 8 4 

Part - IV 

Add on 

Course(ProfessionalE

nglish) 

2(2) 2(2) 2 (2) 2 (2) - - 8 8 

Non-Major Elective 2 (2) 2 (2) - - - - 4 4 

SEC 

(SkillEnhancementCo

urse) 

2 (2) 2 (2) - -  2 (2) 6 6 

AEC (Ability 
Enhancement Course) 

    2(2)  2 2 

Total 30(21) 30(25) 30(20) 30(24) 30(21) 30(29) 180 140 

Non Academic Courses 
Part -V 

*FC –I 
(Values for Life) 

- (1) - - - - - 1 

*FC– 

II(PersonalityDevel

opment) 

- - - 
(1) 

- - - 1 

*FC–III (Human 
Rights Education) 

- - - - (1) - - 1 

*FC –IV 

(GenderEquity 

Studies) 

- - - - - (1) - 1 

*SLP-

CommunityEngage

mentCourse 
(UBA) 

(1) (1)  - - - - 2 
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*SLP-

Extensionactivit

y (RUN) 

   
- 

 
(1) 

    
2 

*STP - Clubs & 
Committees / NSS 

- - -  
(1) 

- - -  
2 

* Mandatory courses conducted outside the regular working hours. 

Total number of Hours =  180 

Total number of Compulsory Credits = 140+10 

*Non academic courses are mandatory 

* Skill development programme a mandatory course for 60 hrs is offered in the I 

yearfor all the students. 

 

Courses offered for B.Sc Chemistry programme 
 
 

Semeste 

r 

Course Course 

code 

Title of the course Hours 

/week 

Credits 

 

 

 

 
I 

Part I TL2011/ 

FL2011 

Language 6 4 

Part II GE2011 General English 6 4 

Part III CC2011 Major Core I : General Chemistry - I 4 4 

CC20P1 Major Practical I : Volumetric Analysis and Inorganic 

Complex Preparation 

2 - 

CA2011 Allied I Theory: Chemistry for Life Sciences 4 3 

CA20P1 Allied IPractical:Volumetric and Organic Substance 

Analysis 

2 - 

Part IV APS201 Add on course I : Professional English for physical 

sciences 

2 2 

CNM201 Non Major Elective (NME) :Applied Chemistry - I 2 2 

SEC201/ 

SEC202 

Meditation and Exercise/ Computer Literacy 2 2 

Part V FCV201 Foundation course I : Values for Life - - 

STP201 STP - Clubs & Committees / NSS - - 

 

 

 

 

 

 

 

 

 

Part I TL2021/ 

FL2021 

Language 6 4 

Part II GE2021 General English 6 4 

Part III CC2021 Major Core II : General Chemistry - II 4 4 

CC20P1 Major Practical I : Volumetric Analysis and Inorganic 

complex Preparation 

2 2 

CA2021 Allied ITheory: Chemistry of Biomolecules 4 3 

CA20P1 Allied IPractical : Volumetric and Organic 

Substance Analysis 

2 2 
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II 
Part IV APS202 Add on course II : Professional English for physical 

sciences 

2 2 

CNM202 Non Major Elective (NME) :Applied Chemistry - II 2 2 

SEC201/ 

SEC202 

Meditation and Exercise / Computer Literacy 2 2 

Part V FCV201 Foundation course I : Values for Life - 1 

  SLP201 Service Learning Programme (SLP) : Community 

Engagement Course 

- 2 

STP201 STP : Clubs & Committees / NSS - - 

 

 

 

 

 

 

 
III 

Part I TL2031/ 

FL2031 

Language 6 4 

Part II GE2031 General English 6 4 

Part III CC2031 Major Core III :General Chemistry - III 4 4 

CC2032 MajorElective :I a.Pharmaceutical Chemistry 4 3 

CC2033 MajorElective :I b. Nano and Polymer Chemistry 

CC2034 MajorElective : I c.Applied Electro Chemistry 

CC20P2 Major Practical II : Semi micro inorganic mixture 

analysis 

2 - 

CA2031 Allied IITheory:Inorganic and Physical Chemistry 4 3 

CA20P1 Allied IIPractical : Volumetric and Organic 

Substance Analysis 

2 - 

Part IV APS203 Add on Course III : Professional English for physical 

sciences 

2 2 

 Part V FCV202 Foundation course II:Personality Development - - 

SLP202 Service Learning Programme (SLP) : Extension 

activity (RUN) 

- - 

STP201 STP - Clubs & Committees / NSS - - 

 

 

 

 
IV 

Part I TL2041/ 

FL2041 

Language 6 4 

Part II GE204 General English 6 4 

Part III CC2041 Major Core IV : General Chemistry - IV 4 4 

CC2042 MajorElective : II a. Green Chemistry 4 3 

CC2043 MajorElective : II b. Forensic Chemistry 

CC2044 MajorElective : II c. Instrumental Methods of 

Analysis 

CC20P2 Major Practical II : Semi micro inorganic mixture 

analysis 

2 2 

CA2041 Allied IITheory: Physical Chemistry 4 3 

CA20P1 Allied IIPractical : Volumetric and Organic 

Substance Analysis 

2 2 
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Part IV APS204 Add on course IV : Professional English for physical 

sciences 

2 2 

Part V FCV202 Foundation course II : Personality Development - 1 

SLP202 Service Learning Programme (SLP) : Extension 

activity (RUN) 

- 2 

STP201 STP : Clubs & Committees / NSS - 2 

 Part III CC2051 Major Core V :Organic Chemistry - I 5 5 

 

 
V 

 CC2052 Major Core VI :Inorganic Chemistry - I 5 5 

CC2053 Major Core VII : Physical Chemistry - I 6 6 

CC2054 Major Elective : III aBio Chemistry 4 3 

CC2055 Major Elective : III bDairy Chemistry   

CC2056 Major Elective : III cAnalytical Chemistry   

CC20P3 Major Practical III : Gravimetric estimation and 

Organic preparation 

3 - 

CC20P4 Major Practical IV: Organic estimation ,organic 

analysis and determination of physical constants 

3 - 

CC20P5 Major Practical V : Physical Chemistry Experiments 2 - 

Part IV AEC201 Ability Enhancement Course (AEC) : Environmental 

studies 

2 2 

Part V FCV203 Foundation course III : Human Rights Education - 1 

 

 

 

 
VI 

Part III CC2061 Major Core VIII : Organic Chemistry - II 6 6 

CC2062 Major Core IX : Inorganic Chemistry -II 5 5 

CC2063 Major Core X : Physical Chemistry - II 5 5 

CC20PR Major Core : Project 4 3 

CC20P3 Major Practical III : Gravimetric estimation and 

Organic preparation 

3 3 

CC20P4 Major Practical IV : Organic estimation ,organic 

analysis and determination of physical constants 

3 3 

CC20P5 Major Practical V : Physical chemistry experiments 2 2 

Part IV SEC203 Chemistry for competitive examinations 2 2 

Part V FCV204 Foundation course IV :Gender equity studies - 1 

   TOTAL 180 150 

 

Self Learning Courses – Extra Credit Courses 
 

Semester Course code Title of the paper Credits 

III/V CC20S1 Soil Science and Agricultural Chemistry 2 

IV/ VI CC20S2 Chemistry of Cosmetics 2 

III - VI  Online course : SWAYAM / NPTEL 2 
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Value Added Courses (Any two courses can be offered) 

S. No. Course code Title of the course Total hours 

I VAC201 Food Science 30 

II VAC202 Chemicals of everyday use 30 

III VAC203 Clinical chemistry 30 

IV VAC204 Dairy chemistry 30 

• All the theory and the practicals for major and allied carry 100 marks each 

• Practical examinations will be conducted at the end of even semesters 

• Project viva will be conducted at the end of VI semester 

Instruction for Course Transaction 

Distribution of total hours for theory (MajorCore) 

 
 

Type Sem. I Sem. II Sem. III Sem. IV Sem. V Sem. VI 

Lecture hours 45 45 45 45 60 / 75 60 / 75 

Internal Test - 2 5 5 5 5 5 5 

Quiz (2) 1 1 1 1 1 1 

Class Test (3) 3 3 3 3 3 3 

Seminar 

/Groupdiscussion/Openb

ook 

test / problem solving 

6 6 6 6 6 6 

Total Hours / semester 60 60 60 60 75 / 90 75 / 90 

 

 

Distribution of total hours for theory (Elective/Allied) 
 

 
Type 

Elective Allied NMEC 

Sem. 

III 

Sem. 

IV 

Sem. 

V 

Sem. 

VI 

Sem. 

I/III 

Sem. II / 

IV 

 
Sem. I 

Sem. 

II 

Lecture hours 45 45 45 45 45 45 20 20 

Internal Test - 2 5 5 5 5 5 5 4 4 

Quiz (2) 1 1 1 1 1 1 1 1 

Class Test (3) 3 3 3 3 3 3 2 2 

Seminar / Open book 

test / problem solving 

6 6 6 6 6 6 3 3 

Total Hours 60 60 60 60 60 60 30 30 
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Practical Hours 
 

 

 
Major 

Semester Hours / Week Total hours / semester 

I /II / III / IV 2 30 

V / VI 4 + 4 = 8 120 

Allied I / II / III / IV 2 30 

Examination pattern for part – III (Major/Elective/Allied) 

 

i) Part III (Major/ Elective/ Allied) 

Ratio of Internal and External= 30:70 

 

Continuous Internal Assessment (CIA) 
Internal Components and Distribution of Marks 

 

Components Marks 

Internal test (2) 15 

Quiz (2) 4 

Class Test (3) 6 

Class assignment/ Home assignment/ Field assignment/ 

Articlereview/ Group discussion/ Problem solving 

5 

Total 30 

 

Question Pattern 
 

Internal Test Mark

s 

External Exam Marks 

Part A 4 x 1 4 Part A 10 x 1 (No choice) 10 

Part B 3 x 4 12 PartB5x4

 (Internal

choice) 

20 

Part C 3 x 8 24 PartC5x8 (Internal 
choice) 

40 

Total 40 Total 70 

Practicals: Major Core & Allied 

papersRatio of Internal and External= 

40:60Total:100 marks 

Internal Components and Distribution of Marks 
 

Internal Components Marks 

Performance of the Experiments 10 

Regularity in attending practical and submission of records 10 

Record 5 

Model exam 15 
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Total 40 

 
Question pattern 

 

External Exam Marks 

Major Practical 
60 

Minor Practical / Spotters /Record 

Total 60 

 
ii) Part IV 

Ratio of Internal and External = 50: 50 

 

 

 

 

a) Add-on Course: Professional English for Physical sciences 

Internal Components and Distribution of Marks 

 

 

 

 
Question pattern 

 

External Exam Marks 

Written Test : Open choice – 5 out of 7 questions (5 x 10) 50 

Total 50 

 

b) Non – Major Elective (NME) 

Continuous Internal Assessment (CIA) 
Internal Components and Distribution of Marks 

 

Internal Components Marks 

Internal test (2) 20 

Quiz (2 ) 15 

Class assignment/ Home assignment/ Project report 15 

Total 50 

 

Question Pattern 
 

Internal Test Marks External Exam Marks 

Part A 4 x 1 

(No Choice) 

4 Part A 5 x 1 

(No Choice) 

5 

Part B 3 x 4 
(Internal Choice) 

12 Part B 5 x 3 
(Internal Choice) 

15 

Part C 3 x 8 
(Internal Choice) 

24 Part C 5 x 6 
(Internal Choice) 

30 

Internal Components Marks 

Listening and speaking 25 

Reading and Writing 25 

Total 50 
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Total 40 Total 50 

 

c) Skill Enhancement Course (SEC) - Computer Literacy 

Internal Components 
 

Component Marks 

Objective type questions (30x1) 30 

Exercise (Book) compulsory (2x10) 20 

Total 50 

 

 

 

 

 

External Components 
 

Component Marks 

Exercise 1 20 

Exercise 2 10 

Procedures for both Exercises 20 

Total 50 

 
 

d) Skill Enhancement Course (SEC) - Meditation and Exercise 

Internal Components 
 

Component Marks 

Objective type questions (20x1) 20 

Exercise (2x10) 20 

Assignment 10 

Total 50 

 
 

External Components 
 

Component Marks 

Quiz 20 

Written test : Open choice –10 out of 15 questions (10x3) 30 

Total 50 

 
e) Ability Enhancement Course (AEC) - Environmental Studies 

Internal Component 
 

Component Marks 

Project Report 30 

Viva voce 20 

Total 50 
 

External Component 
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Component Marks 

Quiz 20 

Written Test : Open choice – 10 out of 15 questions (10x3) 30 

Total 50 

 
iii) Part V 

i) Foundationcourse(Valuesforlife,Personalitydevelopment,Humanrightseduc

ation and Gender equity studies) 

Ratio of Internal and External = 50: 50 

a) Foundation Course I: Values for Life 

 

 

Internal Components 

Component Marks 

Song, Mime, Skit 20 

Book Activities 20 

A Kind Action 10 

Total 50 

External Components 

Component Marks 

Quiz 20 

Written Test : Open choice – 5 out of 7 questions (5 x 6) 30 

Total 50 

 
b) Foundation Course II: Personality Development 

Internal Components 

Component Marks 

Exercise from book 20 

Skit 10 

Group Album 20 

Total 50 

 

External Components 
Component Marks 

Quiz 20 

Written Test : Open choice – 5 out of 7 questions (5 x 6) 30 

Total 50 

 

c) Foundation Course III: Human Rights Education 

 

Internal Components 
Component Marks 

Album on current issues 20 

Group Song/ Mime/ Skit 10 
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Open book test (Objective type questions) 20 

Total 50 

External Components 

Component Marks 

Quiz 20 

Written Test : Open choice – 5 out of 7 questions (5 x 6) 30 

Total 50 

d) Foundation Course IV: Gender Equity Studies 

Internal Components 

Component Marks 

Album on current issues 20 

Group Song/ Mime/ Skit 10 

Open book test (Objective type questions) 20 

Total 50 

External Components 

Component Marks 

Quiz 20 

Written Test : Open choice – 5 out of 7 questions (5 x 6) 30 

Total 50 

 
e) SLP -Community Engagement Course (CEC) 

(Field Work – 15 hrs; Class Hours – 15 hrs) 

Internal Components 

Component Marks 

Assignment 10 

Group Discussion 10 

Attendance (Field work) 30 

Total 50 

External Components 

Component Marks 

Project Report / Case Study (10-15 pages in 

print)Group project 

50 

Total 50 

f) SLP – Service Learning Programme: Reaching the Unreached Neighbourhood 

(RUN) 

• 60 Hours mandatory programme included in the curriculum (2 credits). 

g) STP – Student Training Programme 

• Compulsory for all I & II year students (2 credits). 

• Clubs and Committees – Eco Club, YRC, Rotaract Club, NSS/ 

RRC,AICUF, Consumer Club, Sports, Legal Literacy and Women’s Cell. 

• Each student can opt for one club/ committee. 
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Semester - I 
 

Major Core I : General Chemistry – I 

Course Code: CC2011 

Hours Per week Credits TotalHours Marks 

4 4 60 100 

 

Objectives 
 

• TogainbasicknowledgeonclassificationandIUPACnomenclatureoforganiccompounds 

• To study the electronic effects and its influences in organic molecules 

• To learn the shape of atomic orbitals and periodic properties of elements 

• To understand the quantum theory and wave mechanical concept 

• To understand the chemistry ofs - block elements 

• To enable the students to acquire knowledge in preparing solutions and 

theprinciplesof volumetric analysis 

Course Outcome 

 
CO Upon completionof this course, students 

willbe able to 

PSO 

Addressed 

Cognitive 

Level 

CO - 1 understand the structure and naming of 

variousorganic compounds 

PSO-1 U 

CO - 2 interpret various electronic effects 

andchemical bonding 

PSO-3 An 

CO - 3 analyse the periodic properties of elements PSO-2 An 

CO - 4 apply wave mechanical concept in other fields PSO-6 A 

CO - 5 predictthepropertiesofelementsandtheprinciple 

behind volumetric analysis 

PSO-6 An 

 

Unit I :Classification and Nomenclature 

 12 hrs 

Classification of organic compounds- based on the nature of carbon skeleton 

andfunctionalgroups-classification of Cand Hatoms of organic compounds 

(primary/secondary/tertiary)-IUPAC system of nomenclature of common organic 

compounds(uptoC-10)-alkanes, alkenes, alkynes, cycloalkanes, bicycloalkaneswithand 
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withoutbridgesandaromaticcompounds-Namingoforganiccompoundswithonefunctionalgroup-

halogencompounds,alcohols,phenol,aldehydes,ketones,carboxylicacids and its derivatives, 

cyano compounds, amines, nitro compounds (Both aliphatic andaromatic) - Naming of 

compoundswith two functional groups- naming of compounds with more than one carbon 

chain -Naming of heterocyclic compounds containing one and two hetero atoms present in 

five/sixmembered rings 

Unit II: Bonding in Organic Molecules 12 hrs 
 

Hybridization and geometry- bond angle, bond length, bond strength of C-H and C-

Cbonds-VanderWaal’sinteractions,Inter&Intramolecularforcesandtheireffectsonphysical 

properties - Electronic effects- inductive effect, resonance effect - drawing ofresonance 

structures - conditions for resonance - stability of resonance structures, hyperconjugation, 

electromeric effect, steric effect - steric overcrowding - steric inhibition ofresonance - steric 

relief (with examples). Dissociationof bonds - homolysis and heterolysis -radicals, 

carbocations, carbanions - electrophiles and nucleophiles - Influence of electroniceffects - 

dipole moment - relative strengths of acids and bases - stability of olefins - stabilityof 

radicals, carbocations and carbanions. 

Unit III: Periodic properties 12 hrs 
 

Atomicorbitals-Quantumnumbers-Principal,Azimuthal,MagneticandSpinquantumnumbers 

and their significance - principles governing the occupancy of electrons in variousquantum 

levels-Pauli’s exclusion principle – Hund’s rule- Aufbau Principle, (n+1) rule-Stability of 

half-filled and completely filled orbitals- inert pair effect. 

Periodic properties – classification of elements as s, p, d and f-block elements –

variation of atomic volume – atomic and ionic radii – ionization potential – electron 

affinityand electro negativity along period and groups – variation of metallic characters - 

Factorsaffecting the periodic properties. Periodic table anomalies and variations in atomic 

radius,ionic radius, electronic configuration, , electron affinity and electro negativity, 

ionizationenergy and metallic character of elements along the group and periods and their 

influences onstability, colour, coordination number, geometry, physical and chemical 

properties. 

Unit IV: Atomic Structure  12 hrs 
 

Planck’s quantum theory - Photoelectric effect, Compton effect, Bohr’s model 

ofhydrogenatom(noderivation),Waveparticleduality,deBroglieequation,Heisenberguncertaint

y principle- Eigen function and Eigen value - Postulates of Quantum mechanics-

Schrodinger’s time independent wave equation ,wave functions and its physical properties -

Normalization and Orthogonal function. 
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Unit V:i) s - block elements 12 hrs 
 

Positionofhydrogenintheperiodictable,Generalcharacteristicsofs–blockelements – 

Compounds of s-block metals – oxides, hydroxides, peroxides, superoxide’s-preparation and 

properties – oxo salts – carbonates – bicarbonates – nitrates – halides andpolyhalides. 

Anomalous of Li and Be– extraction of beryllium – physical andchemical properties of Be – 

Uses– Extraction of Mg – physical and chemical properties –Uses. Complexes of s-block 

metals – complexes behavior with crown ethers– biological importancesodium and potassium 

– Organometallic compounds of Li and Be. 

ii) Principles of Volumetric Analysis 
 

Generalprinciple:Typesoftitrations.Requirementsfortitrimetricanalysis.Concentrations

ystems 

:Molarity,molality,formality,normality,wt%,ppm,milliequivalence and millimoles -

problems. Primary and secondary standards, criteria for 

primarystandards,preparationofstandardsolutions,standardizationofsolutions.Limitationofvolu

metric analysis, endpoint and equivalence point. Neutralisation-titration curve, theory 

ofindicators, choice of indicators. Use of phenolphthalein and methyl orange. 

Complexometrictitrations:Stabilityofcomplexes,titrationinvolvingEDTA.Metalionindicatorsa

ndcharacteristics. Problems based on titrimetric analysis. 

Text Books 
 

1. Puri, B.R., Sharma, L.R. and Kalia, K.C. (2010). Principles of Inorganic 

Chemistry,Milestone Publishers & Distributors. 

2. Puri, B.R.,Sharma, L.R. and.Pathania, M.S.(2019).Principles of Physical Chemistry, 

(47thed.). Vishal Publishers. 

 

Reference Books 
 

1. Madan, R.D. (2014). Modern Inorganic Chemistry.(13thed.). Sultan Chand Publishers. 

2. Soni, P.L. (2000). Text book of Ionrganic Chemistry.(20thed.). Sultan Chand Publishers. 

3. Banerjee, S.P.( 2017).Advanced Inorganic Chemistry. (2nded.). Vol-1, Arunabha 

Sen,Books and Allied (P) Ltd., Kolkata. 

4. Kundu, N. and Jain S.K. (2000). Physical Chemistry, S. Chand & Company Ltd. 

5. Barrow, G.M. (1996). Physical Chemistry.(6thed.). McGraw-Hill Inc., US. 

6. Vogel, A.I. (1975). A Textbook of Quantitative Inorganic Analysis, ELBS and 

LongmanLondon. 
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Semester I 

Allied Chemistry - Botany and Zoology Major 

Chemistry for Life Sciences 

Course Code: CA2011 
 

Hours Per week Credits Total Hours Marks 

4 3 60 100 

 

Objectives 
 

• To acquire knowledge on atomic structure and bonding 

• To understand the importance of photochemistry and catalysis 

• To apply the principles of chromatography techniques 

 

Course Outcome 
 

CO Upon completion of this course, the students 

willbe able to: 

PSO 

Addressed 

Cognitive

Level 

CO-1 remember the structure and bonding in atoms 

andmolecules 

PSO-1 R 

CO-2 analyse the types of bonding and the ways 

ofexpressing concentration in molecules 

PSO-2 An 

CO-2 understandtheconceptsofbiophysicalanalysis,cat

alysis and buffer action 

PSO-1 U 

CO-3 apply the concepts of photochemistry 

andchromatographytovariouschemicalprocesse

s. 

PSO-6 A 

 

Unit I:Atomic Structure 

Dual nature of electron- de-Broglie equation - Davisson and Germer 

experiment.Heisenberg’suncertainityprincipleanditssignificance.Comptoneffect-

Schrodinger’swave equation and its significance - eigen values and eigen functions - quantum 

numbers andtheir significance. Atomic orbitals - significance - shapes - difference between 

orbit andorbital.Rules for filling up of orbitals - Pauli’s exclusion principle - Aufbau principle 

-Hund’s rule.Electronic configuration of elements up to 20. 



 

Unit II: Chemical bonding 12 hrs 
 

 

Ionic bond - formation of ionic bond - general characteristics of ionic 

compounds.Lattice energy - Born-Haber cycle and its applications. Covalent bond - 

formation of covalentbond with examples - characteristics of covalent compounds.Ionic 

character in covalentcompounds - Fajan’s rule. Coordinate bond - formation of coordinate 

bond with examples.Metallic bond -band theory - conductors - insulators - semiconductors. 

Hydrogen bonding -types - inter and intramolecular - effect of hydrogen bonding. 

Unit III: Photochemistry 12 hrs 
 

Importanceofphotochemistry.Differencebetweenthermalandphotochemicalreactions. 

Laws of photochemistry-Beer-Lambert’s Law - Grother’s-Drapers law -Stark-Einstein’slaw-

quantumefficiency.Electronicexcitations-singletandtripletstates-Jablonskidiagram-

internalconversion-intersystemcrossing-fluorescence-

phosphorescence.Differencebetweenfluorescenceandphosphorescence.Typesofphotochemical 

reactions based on quantum efficiency (= 1,< 1 and> 1) - primary 

andsecondaryprocessofphotochemicalreactions.Photochemicalratelaw-

kineticsofphotochemicalcombinationofH2andCl2-decompositionofHI.Photosensitization-

photosensitizers - chemiluminescence - bioluminescence. 

Unit IV: Biophysical Analysis and Catalysis 12 hrs 
 

Osmosis - osmotic pressure - isotonic solutions. Determination of molar mass 

byosmoticpressure measurement. Reverse osmosis. Adsorption - types - factors 

influencingadsorption and applications. Catalysis - types - theories- intermediate compound 

formationtheory and adsorption theory. Enzyme catalysis - Michaelis-Menten theory. 

Unit V: Analytical Chemistry 12 hrs 
 

Methods of expressing concentration- normality, molarity, molality, mole 

fraction,ppm and ppb. Ionic product of water - pH and pOH. Strength of acids and bases- 

Kaand Kb,pKaand pKb. Buffer solutions- examples - theory of buffer action. 

Chromatography - classification. Column chromatography - principle - 

experimentaltechniques-factorsaffectingcolumnefficiencyandapplications.TLC-principle-

experimentaltechniques-advantages–limitations-applications.GC-principle-experimental 

techniques - applications. HPLC – principle and experimental techniques 

Text Books 
 

1. Puri,B.R.,Sharma,L.R.andKalia,K.C.(2010).PrinciplesofInorganicChemistry.India: 

Milestone Publishers and Distributors. 

2. Rohatgi-Mukhergee,K.K.(1997).FundamentalsofPhotochemistry.(3rded.).India:NewAge 

International Ltd. 

 

 



 

3. Tinico,I.,Sauer,K.,Wang,J.andPuglisi,J.D.(2007).PhysicalChemistry,Principles and 

Applications in Biological Sciences (4thed.). India: Pearson Education. 

4. Kaur,H.(2007).AnIntroductiontoChromatography.(2nded.).India:Pragati Prakashan 

Publishing Ltd. 

Reference Books 
 

1. Lee,J.D.(2008).ConciseInorganicChemistry.(5thed.).NeyYork:JohnWileyandson’s 

publishers. 

2. Gurdeep, R. (2014). Photochemistry. (6thed.). India: Goel Publishing House. 

3. Kaur,H.(2014).InstrumentalMethodsofChemicalAnalysis.India:PragatiPrakashanPublishi

ng Ltd 



 

Semester I 
 

Part IV: Add on course I : Professional English for physical 

sciencesCourse Code:APS201 

Hours / week Credits Total hours Marks 

2 2 30 100 

 

Objectives 

 

• Todevelopthelanguageskillsofstudentsbyofferingadequatepracticeinprofessional 

contexts. 

• Toenhancethelexical,grammaticalandsocio-linguisticandcommunicativecompetence of 

first year physical sciences students 

• Tofocusondevelopingstudents’knowledgeofdomainspecificregistersandtherequired 

language skills. 

• To develop strategic competence that will help in efficient communication 

• Tosharpenstudents’criticalthinkingskillsandmakestudentsculturallyawareofthetarget 

situation. 

 

Learning Outcomes 

 

• Recognise their own ability to improve their own competence in using the language 

• Use language for speaking with confidence in an intelligible and acceptable manner 

• Understand the importance of reading for life 

• Read independently unfamiliar texts with comprehension 

• Understand the importance of writing in academic life 

• Write simple sentences without committing error of spelling or grammar 

 

UnitI 6 hrs 
 

Communication 
 

1. Listening to Audio Text & answering Questions 

2. Pair Walk 

3. Comprehension passage 

4. Developing a story with pictures 

5. Vocabulary 



 

Unit   II 6 hrs 
 

Description 
 

1. Listening to Process Description – Online shopping 

2. Speaking – Role play – sample 1 

3. Reading Passages on Products 

4. Process Description – Compare & Contrast 

5. Vocabulary 
 

UnitIII 6 hrs 
 

Negotiation Strategies 

 
 

1. Listening to interviews of specialists 

2. Brain Storming (Mind mapping) 

3. Economic System (Longer Reading Text) 

4. Why learn the skill of writing an essay 

5. Vocabulary 
 

UnitIV 6 hrs 
 

Presentation Skill 
 

1. Listening to Lecture – I 

2. Short Talks – I 

3. Reading comprehension – passage I 

4. Writing Recommendations 

5. Vocabulary 
 

Unit   V 6 hrs 
 

Critical Thinking Skills 
 

1. Listening Comprehension 

2. Speaking – Making Presentation – Task 1 & 2 

3. Reading – Comprehension Passages, Note making 

4. Writing - Problem & Solution Essays, Creative writing 

5. Vocabulary 

 

 

 

 

 

 

 



 

Semester I 

Skill Enhancement Course (SEC): Meditation and Exercise 

Course Code: SEC201 

 

 

 

 

 

Objectives 

• Topromotegood-healthandemotionalstabilityamongstudents. 

• Toincreaserelaxationofbodyandmind. 

• To equipthestudentswithtraditionalunderstanding of

 yogasanasandmeditation. 

• Topreventstress-relatedhealthproblems. 

 

UnitI: Physical Health 

Physical Structure of Human Body- Five Factors to Balance in Life- Nadisuthi-

Neuro-MuscularBreathing Exercises- Eyeexercises- Kapalabathi. 

Unit II: Yogasanas 

SuryaNamaskar-EkaPadaAsana(Viruchchasana)-Chakrasana(sideways)-Uthkadasana 

- Padmasana- Vajrasana- Pachi Mothasana- Navasana- Pavana Mukthasana-Salabhasana-

Dhanurasana-Makkarasana. 

Unit III: Mind 

Mind-Mentalfrequency-Meditation-BenefitsofMeditation. 
 

Unit IV: PersonalityDevelopment 

Analysis of Thought - Six roots for thought – Introspection for analysis of thought -

Practical technique for analysis of thought - Moralization of desire - Analysis of desire -

Practicaltechniqueformoralizationofdesire. 

Unit V: Human Resources Development 

Eradicationofworries-Analyseyourproblemsanderadicateworry–Practicalexercise to 

eradicate worries- Benefits of Blessings - Effect of good vibrations - practicingblessing 

adaily habit. 

TextBook 

ValueEducation-VisionforWisdomWorldCommunityServiceCentre,Aliyar. 

Hoursperweek Credit Totalhours Marks 

2 2 30 100 

 



 

References 

1. Handbook onYoga-N.C.Narayanan 

2. SimplifiedPhysicalExercises-ThathuvagnaniVethathiriMaharishi 

3. Mind-ThathuvagnaniVethathiriMaharishi 

4. Yogaformodernage- ThathuvagnaniVethathiriMaharishi. 

5. Yogasanas-- Vision for WisdomWorldCommunity Servicecentre,Aliyar. 



 

Semester – I 

Part IV : NME 

Applied Chemistry – I 

Course Code : CNM201 

Hours Per week Credits TotalHours Marks 

2 2 30 100 

 

Objectives: 
 

• To know the preparation and importance ofagrochemicals 

• To acquire knowledge about soaps and sugar 

• To understand the chemicals used in day to day articles 

 

Course Outcome 
 

CO Upon completion of this course, the students 

willbe able to: 

PSO 

Addressed 

Cognitive

Level 

CO-1 remember the importance of soaps and detergents PSO-2 R 

CO-2 analyse the characteristics and advantages 

ofagrochemicals 

PSO-2 An 

CO-2 understand the process of manufacture of sugar 

andpaper 

PSO-4 U 

CO-3 apply the chemical reactions to synthesize day 

today articles 

PSO-4 A 

 

Unit I: Fertilizers 6 hrs 
 

Plant nutrients - macronutrients - micronutrients - need for fertilizers -

characteristicsof a good fertilizer - role of N, P and K in plant growth- classification of 

fertilizers - naturalfertilizers - artificial fertilizers - manufacture and uses of artificial 

fertilizers- urea - calciumammonium nitrate - superphosphate of lime - triple superphosphate. 

Biofertilizers and theiradvantages. 

Unit II: Pesticides 6 hrs 
 

Pesticides - classification based on the use and chemical composition. 



 

Insecticides-structureandusesofleadarsenate-calciumarsenate-methoxychlor-baygon-

malathion - D.D.T. - BHC. 

Fungicides - preparation and uses oflime sulphur - bordeaux mixture. 
 

Rodenticides - preparation and uses of zinc phosphide - aluminium phosphide - warfarin. 
 

Unit III: Soaps and detergents 6 hrs 

Soaps - classification- hard soap - soft soap - raw materials - manufacture of 

toiletsoap - liquid soap - medicated soap - herbal soap - cleansing action of soap. 

Detergents-classification-examples-advantagesofdetergentsoversoaps-detergent 

action. Environmental hazards. 

Unit IV: Sugar and Paper industry 6 hrs 
 

Sugar-manufacture-doublesulphitationprocess-refiningandgradingofsugar-sugar 

substitute - saccharin - synthesis and uses - manufacture of ethanol from molasses. 

Paper - manufacture- production of wood pulp by sulphate process -processing - blending -

beating - refiningand calendaring. 

Unit V: Chemicals in day-to-day life 6 hrs 
 

Ingredients and preparation of tooth paste- writing inks- gum paste - boot polish -

talcum powder - sealing wax - agar agar- chalk crayons - liquid blues - camphor tablets -agar 

battis – phenoyle. 

Text Books 
 

1. Sharma, B.K. (2002). Industrial Chemistry.(13thed.). Goel Publishing House. 

2. Jain, P.C. & Jain. (2001). M. Engineering Chemistry. Delhi: Dhanpat Rai Publishers. 

 

References 
 

1. Dryden,C.E.,(1973).OutlineofchemicalTechnology(2nded.). NewDelhi:East-

westpress. 

2. Steiner, H., (1961). Introduction to Petrochemicals (2nded.).Pergaman press Newyork. 

3. Sharma,B.K.&Kaur,H.,(1997).EnvironmentalChemistry.Meerut:Goel Publishing House. 

 

 

 

 

 

 

 

 

 



 

Semester - II 
 

Major Core II : General Chemistry - 

IICourse Code: CC2021 
 

Hours Per week Credits TotalHours Marks 

4 4 60 100 

 

Objectives 
 

• To learn the preparation, properties and importance of aliphatic hydrocarbons 

andalicyclic compounds. 

• To understand theprinciples and theories of chemical bonding. 

• To know about basic metallurgical processes. 

• To study the gas laws, physical properties of liquids and the classification of 

liquidcrystal. 

Course Outcome 
 

CO Upon completionof this course, students willbe 

able to 

PSO 

Addressed 

Cognitive

Level 

CO - 1 understand the preparation, properties

 ofchemical compounds 

PSO-1 U 

CO - 2 apply the theories in the preparation 

ofcompounds 

PSO-6 A 

CO - 3 predictthetypeofbondingandgeometryofchemica

l compounds 

PSO-3 An 

CO - 4 learnthebasicsofmetallurgyandthetheoriesabout 

gases 

PSO-1 U 

CO - 5 analyse the properties of matter PSO-2 An 

UnitI : Aliphatic Compounds 12 hrs 

Alkanes-

preparations,physicalproperties,reactions,reactionswithradicalmechanismforsubstitutionreacti

on-cracking-Alkenes:Preparationfromalcohol,haloalkane,dihaloalkanesandalkynes-

reactionsofalkenes-

mechanismsinvolvedinadditionofhydrogen,halogen,hydrogenhalide,hypohalousacid,water,hy

droboration,hydroxylation,ozonolysisandepoxidation-peroxideeffect-

allylicsubstitution,oxidationbyKMnO4andpolymerization-

Applicationinthesynthesisoffollowingmolecules-Dibenzyl(fromtoluene),cisandtrans2-

butene,propanaland1-methylcyclohexanol. 



 

 

Akynes:preparation,reactions-additionofhydrogen,halogen,hydrogenhalide,water,HCN, 

CH3COOH, hydroboration - dimerisation and cyclisation - acidity of terminal alkynes. 

Unit II: Alicyclic Compounds 12 hrs 
 

Cycloalkanes: Preparation (small, medium & large ring compounds) - reactions-

cycloaddition,dehalogenation,pyrolysisofcalciumsaltofdicarboxylicacid-Wurtzreaction-

stability of cycloalkanes - Baeyer’s strain theory.Cycloalkenes: Preparation andreactions of 

cycloalkenes - Preparation of conjugate dienes- reactions - 1,2 and 1,4 

addition,polymerizationandDiels-Alderreaction-

Applicationinthesynthesisoffollowingmolecules-trans2-chlorocyclopentanol,trans-

2methylcyclopentanol,cisandtrans1,2cyclohexanediol, cyclohexene, 2,3-butanedione and 

adipic acid. 

Unit III :Chemical bonding 12 hrs 
 

Ionic bond – Properties of ionic compounds, factors favoring the ionic 

compoundsionization potential – electron affinity – electronegativity – Lattice energy – Born-

HaberCycle–PaulingandMulliken’sscalesofelectronegativity–

PolarizingpowerandPolarizability–

Partialioniccharacterfromelectronegativity.Transitionfromionictocovalent character and vice 

versa – Covalent character of ionic compounds– Fajan’s rules –Covalent bond – structure and 

bonding of homo and heteronuclear molecules – Hydrogenbonding – Its nature, types, effect 

on properties – Intermolecular forces – London forces andvanderWaalsforces–iondipole-

dipoleinteractions.VSEPRTheory–Principlesandhybridization- Shapes of simple inorganic 

molecules (BeCl2, BF3, SiCl4, PCl5, SF6, IF7,H2O,NH3, XeF6) – MO Theory–Bonding and anti-

bonding orbitals – Applications of MO theoryH2, He, N2, O2, HF and CO molecules – 

Comparison of VB and MO Theories. 

Unit IV: Metallurgy 12 hrs 
 

Occurrenceofmetals–basicmetallurgicaloperationsandmetallurgyprocess–General 

methods involved in extraction of metals- concentration of ores – froth 

floatation,magneticseparation,calcination,roasting,smelting,flux,aluminothermicprocess.Extra

ction processes – Chemical reduction – electrolytic reduction – metal displacement –refining 

methods – distillation – fractional crystallization – electrolysis. Zone refining – vanArkel de 

Boer methods – electrolytic refining – ion exchange method – muffle furnace –extraction -

chemical properties and uses ofTi, W, Mo, Th, V, Cr,Co andNi. 

Unit V: Gas and Liquid state 12 hrs 
 

Idealgas:Kinetictheoryofgases-derivationofgaslaws–

Maxwell’sdistributionofmolecularvelocities-Typesofmolecularvelocities-

Expansivityandcompressibility – collision diameter – collision frequency – mean free path. 



 

Behaviour of realgas – Vander Waals equation of state– Boyle temperature – Virial equation 

of state – criticalconstantsofgas.Liquidstate:Physicalproperties–vapourpressure–

Trouton’srule–surfacetension–Effectoftemperatureonsurfacetension–viscocity–

effectofpressureand temperature – refraction – refractive index – specific and molar 

refraction. Liquid crystals: Vapour pressure temperature diagram – thermography – 

classification of thermotropic liquidcrystals – nematic, smetic and cholesteric liquid crystals 

with examples. 

Text Books 
 

1. Puri,B.R.,Sharma,L.R.andKalia,K.C.(2013).PrinciplesofInorganicChemistry,Milestone 

Publishers & Distributors. 

2. Puri,B.R.,Sharma,L.R.andPathania,M.S.(2019).PrinciplesofPhysicalChemistry,(47thed.). 

Vishal Publishers. 

3. Jain, M.K. and Sharma S. C. (2015).Modern Organic Chemistry, Vishal Publishers. 

Reference Books 
 

1. Tewari, K. S.and Vishnoi N. K.( 2017). A Text Book of Organic Chemistry. (4thed.).Vikas 

Publishers. 

2. Arun Bahl and Bahl. B.S. (2016). A Text Book of Organic Chemistry.( 22nded.). S.Chand & 

Company Ltd. 

3. Malik, W. U., Tuli, G. D.and Madan, R. D.(1998). Selected Topics in InorganicChemistry, S. 

Chand & Company Ltd. 

4. Soni, P. L., Mohan Katyal (2007). Text book of Inorganic Chemistry,(20thed,) SultanChand & 

Sons, New Delhi,. 

5. Kundu, N.and. Jain, S.K. (2000). Physical Chemistry, S. Chand & Company Ltd. 
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Semester - II 
 

Major Practical Paper I : Volumetric Analysis and Inorganic Complex 

PreparationCourse Code: CC20P1 

Hours Per week Credits Total Hours Marks 

2 2 60 100 

 

Objective: 
 

• To develop skill in doing volumetric estimations 

Learning Outcome 
 

LO Upon completionof course students will be able to 

LO – 1 understand the concepts of quantitative analysis 

LO – 2 recognize the indicators, acid and bases used in volumetric analysis 

LO – 3 develop practical skill 

LO – 4 utilize the mathematical skills doing calculation 

LO – 5 employ suitable methods to minimize errors 

 

Acidimetry- alkalimetry 
 

1. Estimation of Na2CO3using Std. Na2CO3– Link HCl 

2. Estimation of H2SO4using Std. oxalic acid – Link NaOH 

3. Estimation of oxalic acid using Std. oxalic acid – Link NaOH 

Permanganometry 
 

1. Estimation of ferrous ammonium sulphate using Std. ferrous sulphate - Link KMnO4 

2. Estimation of ferrous ion using Std. ferrous sulphate – Link KMnO4 

3. Estimation of oxalic acid using Std. oxalic acid – Link KMnO4 

Dichrometry 
 

1. Estimation of ferrous sulphate using Std. ferrous sulphate - Link – K2Cr2O7 

2. Estimation of ferrous ion using Std. ferrous sulphate- Link – K2Cr2O7 

Iodometry 
 

1. Estimation of copper using Std.Copper sulphateand link thio 

2. Estimation of K2Cr2O7 using Std. K2Cr2O7and link thio 

Complexometric Titrations 
 

1.  EstimationofZinc(II),Calcium(II),Magnesium(II),Lead(II),Cobalt(II),andNickel(II). 
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Inorganic Complex preparation 

1. Preparation of Prussian blue 

2. Preparation of potash alum 

3. Preparation of chloropentammine cobaltIII chloride 

4. Preparation of tetrammine copper II sulphate 

5. Preparation of chrome alum 

 

Samples will be exhibited during the external 

examination.Text Books 

1. Thomas,A.O.(1999).PracticalChemistryforB.ScMainstudents.Scientificbookcentre,Canna

nore. 

2. Vogel,A.I.(1990).ATextBookforQualitativeInorganicAnalysis.TheEnglishLanguage Book 

Society and Longmans. 
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Semester II 

Allied Chemistry - Botany and Zoology Major 

Chemistry of Biomolecules 

Course Code: CA2021 
 

Hours Per week Credits TotalHours Marks 

4 3 60 100 

 

Objectives: 
 

• To acquire knowledge about the chemistry of biomolecules 

• To understand the structure and functions ofbiomolecules 

 

Course Outcome 
 

 
CO 

Upon completion of this course, the 

studentswill be able to: 
PSO 

Addressed 

Cognitive

Level 

CO-1 remember the classification of biomolecules PSO-1 R 

CO-2 understand the structure, function 

andmetabolism of biomolecules 

PSO-1 U 

CO-3 apply the chemistry of biomolecules in 

industryand medicine 

PSO-6 A 

CO-4 analyse and identify biomolecules PSO-2 An 

 

Unit I: Carbohydrates 

 12 hrs 
 

Introduction - sources of carbohydrates in the diet - classification and 

functions.Glucoseandfructose-reactions-

interconversionsandmutarotation.Testsforcarbohydrates 

-Molisch’s,BenedictandFehlingstests.Digestion-absorption-metabolismofcarbohydrates. 

Regulation of blood sugar - diabetes mellitus. Properties and uses of sucrose,starch and 

cellulose. Differences between starch and cellulose. 
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Unit II: Amino acids and Proteins 12 hrs 
 

Amino acids - classification- isolation from proteins - Zwitter ion formation 

andisoelectric point. Synthesis of glycine, alanine and phenyl alanine. Peptides - peptide 

bond-synthesis of dipeptides. 

 

Proteins - classification based on structure and functions.Primary, secondary, 

tertiaryand quaternary structure of proteins. Denaturation of proteins - Tests for proteins - 

Ninhydrinand biuret tests. 

Unit III: Nucleic acids and Enzymes 12 hrs 
 

Nucleic acids –nucleosides and nucleotides. Structure of DNA- denaturation 

andrenaturation of DNA - replication of DNA. Hydrogen bonding in DNA. Stabilizing forces 

inproteinandDNA-Vanderwaal’sforces,dipole-dipoleanddipole-induceddipoleinteractions. 

Structure of RNA - Types of RNA. Difference between DNA and RNA. 

Enzymes - classification and characteristics - Mechanism of enzyme action -

factorsinfluencing enzyme activity. Cofactors and coenzymes. Enzyme inhibitors - reversible 

andnon-reversible inhibitors. Industrial and medical application of enzymes. 

Unit IV: Lipids, oils and fats 12 hrs 
 

Lipids-classification-properties-

biologicalfunctions.Biologicalfunctionsofphospholipids and glycolipids. Oils and fats - 

definition - characteristics and uses. Commonfatty acids in oils and fats. Extraction and 

refining of oils. Estimation of fats and oils- acidvalue, saponification value and Iodine value. 

Distinction between animal and vegetable fats.Hydrogenation and Rancidity. 

Unit V: Vitamins and Hormones 12 hrs 
 

Vitamins-introduction-classificationandsources-biologicalfunctionanddeficiency 

diseases of Vitamin A,B,C,D,E and K. 

Hormones-introduction-classification.Structureandfunctionsofthyroxin,adrenaline, 

bile acids, progesterone, testosterone and oestrone. Effect of hormone activity onbiological 

functions. 

Text Books 
 

1. Bhutani, S.P. (2009). Chemistry of Biomolecules. India: Ane Books Pvt. Ltd. 

2. Jain,J.L.Jain,S.andJain,N.(2005).FundamentalsofBiochemistry.(6thed.).India:Sultan 

Chand & Company pvt. Ltd. 

3. Jain,M.K.andSharma,S.C.(2016).ModernOrganicChemistry.(4thed.).India:Vishal 

Publishers. 

4. Tewari(2016).AdvancedOrganicChemistry.(1sted.).India:BooksandAlliedPvt.Ltd. 

5. Agarwal,O.P.(1997).ChemistryofNaturalProducts,VolumeI&II.India:GoelPublishing 

House. 
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Reference Books 
 

1. Finar, I.L. (2002). Organic Chemistry, Volume II. (5th ed.). India: Pearson Education. 

2. Bhal,A.andBhalB.S,(2013).ATextbookofOrganicchemistry.(21sted.).India:Sultan 

Chand & Company pvt. Ltd. 

3. Chatwal,G.(2015).OrganicChemistryofNaturalProducts,VolumeI&II.India:Himalayan 

Publishing Company pvt. Ltd. 
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Semester – II & IV 
 

Allied Chemistry Practical : Volumetric and Organic Substance Analysis 

Course Code: CA20P1 

Hours Per week Credits TotalHours Marks 

2 2 30 100 

 

Objectives: 
 

• To learn the principles of volumetric analysis. 

• To analyze an organic substance systematically. 

 

Learning Outcome 
 

LO Upon Completionof this course students will be able to: 

LO - 1 recognize the indicators used in volumetric analysis 

LO - 2 estimate the amount of substance present in the sample solution 

LO - 3 develop practical skills 

LO - 4 understand and remember the concepts and theory of qualitative and 

quantitativeanalysis 
LO - 5 utilizing the mathematical skills in doing calculations 

LO - 6 employ suitable methods to minimize errors 

 

Volumetric analysis- 40 marks 

Organic analysis- 20 marks 

Acidimetry & Alkalimetry 

1) Estimation of sulphuric acid. 

2) Estimation of sodium carbonate 

Permanganometry 
 

3) Estimation of ferrous sulphate 

4) Estimation of ferrous ammonium sulphate 

5) Estimation of ferrous ion in ferrous ammonium sulphate 

6) Estimation of oxalic acid 

Iodometry 
 

7) Estimation of copper( Demonstration only) 

Complexometry 
 

8) Estimation of magnesium 
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9) Estimation of zinc 

10) Estimation of lead 

 

Organic Substance Analysis 
 

• Systematic analysis of the organic compound with the view to find out the following. 

• Detection of extra element 

• Aliphatic or Aromatic 

• Saturated or unsaturated 

• Natureofthefunctionalgroup(phenol,dihydricphenol,monocarboxylicacid,ester,aldehyd

e, ketone , reducing sugar , primary amine and diamide) 

 

Text Books 
 

1. Thomas,A.O.(1999).PracticalChemistryforB.ScMainstudents.Cannanore:Scientificbook 

center. 

2. Vogel,A.I.(1990).ATextBookforQualitativeInorganicAnalysis.TheEnglishLanguage Book 

Society and Longmans. 
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Semester II 
 

Part IV:Add on course II : Professional English for physical sciences 

Course Code: APS202 

Hoursper week Credits Total hours Marks 

2 2 30 100 

 

Objectives 

 

• Todevelopthelanguageskillsofstudentsbyofferingadequatepracticeinprofessional 

contexts. 

• Toenhancethelexical,grammaticalandsocio-linguisticandcommunicativecompetence of 

first year physical sciences students 

• Tofocusondevelopingstudents’knowledgeofdomainspecificregistersandtherequired 

language skills. 

• To develop strategic competence that will help in efficient communication 

• Tosharpenstudents’criticalthinkingskillsandmakestudentsculturallyawareofthetarget 

situation. 

 

Learning Outcome 

 

• Recognise their own ability to improve their own competence in using the language 

• Use language for speaking with confidence in an intelligible and acceptable manner 

• Understand the importance of reading for life 

• Read independently unfamiliar texts with comprehension 

• Understand the importance of writing in academic life 

• Write simple sentences without committing error of spelling or grammar 

 

UnitI 6 hrs 
 

Communication 
 

1. Listening to instruction 

2. Small Group Work 

3. Comprehension- Difference between facts & opinions 

4. Developing a short poem with pictures 

5. Vocabulary 
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UnitII 6 hrs 
 

Description 
 

1. Listening to Process Description - Cartographic Process 

2. Speaking – Role play – sample 2 

3. Reading Passages on Equipments & gadgets 

4. Paragraph: Sentence Definition & Extended Definition, Free writing 

5. Vocabulary 
 

UnitIII 6 hrs 
 

Negotiation Strategies 
 

1. Listening to interviews of inventors in fields 

2. Small Group Discussion – Specific 

3. Longerreading text –The Art of Loving 

4. Essay Writing – Solidarity 

5. Vocabulary 
 

UnitIV 6 hrs 
 

Presentation Skill 
 

1. Listening to Lecture – 2 

2. Short Talks – Poverty and the need to alleviate it 

3. Reading comprehension – passage 2 

4. Interpreting Visual Inputs 

5. Vocabulary 
 

UnitV 6 hrs 
 

Critical Thinking Skills 
 

1. Listening for Information 

2. Making Presentation task 3& 4 

3. Motivational Articles on Professional Competence, Professional Ethics & Life Skill 

4. Problem & Solution Essays, Summary Writing 

5. Vocabulary 



 

SemesterII 

Part IV: Skill Enhancement Course (SEC): Computer Literacy 

Course Code: SEC202 

Hoursper Week Credits Totalhours Totalmarks 

2 2 30 100 

 

Objective 
 

• To enable students to understand the basic working of MS office which includes 

ms word, excel and powerpoint. 

Unit I 5 hrs 

Microsoft Word: Starting MS-Word– Introduction to word 2007 user interface –

Understanding document views – Creating a new document– Saving a file – Printing 

adocument– Openingan existing file– Microsoftword2007 basicfeatures. 

Unit II 5 hrs 

Formatting text – Formatting paragraphs– Graphics – Tables – Page Setup – 

BulletsandNumbering– Columns and Ordering– TextBoxes – MailMerge. 

Unit III 5 hrs 

Microsoft Excel: Starting MS- Excel– Introduction to Excel 2007 user interface –

CreatingaNewworkbook–Savingaworkbook–OpeninganExistingworkbook–Entering data 

into a cell– Selecting cells – Entering data using autofill – Using merge &center – Sorting 

data –Creatingatable– Formatting atable. 

Unit IV 5 hrs 

Adjusting cell data alignment – Changing cell data orientation- Adding borders tocell 

– Basic operationsonworksheet–Advancedoperationsonworksheets–Resizingcolumns and 

rowsinaworksheet– Using formulas and functions– Charts. 

Unit V 5 hrs 

Microsoft PowerPoint: The PowerPoint window– PowerPoint views – Create a 

newpresentation-Changingaslidelayout–Insertingtextonanewslide–Insertinganewslide 

–Rearrange the order of slides – Delete a slide – Save a presentation – Applying themes to 

apresentation – Change background style – Creating a textbox – Format textboxes – Add 

animage – Formatan image – WordArt – Slide transitions – Slide animation - Setup 

slideshow. 

Text Book 

J.AntoHepzieBai&S.J.JenephaMary,“StepIntoMicrosoftOffice2007”. 

 

 

 



 

LAB EXERCISES 

 
 

MSWORD 
 

1. DesignanInvitation 

2. DesignaBookCover 

3. PrepareaCalender 

4. MailMerge 

 

MSEXCEL 

1. MarkSheetPreparation 

2. Chart 

3. Macro 

4. Built-inFunctions 

 

MSPOWERPOINT 

1. CreatingResume 

2. BirthdayGreetingCard 



 

Semester – II 

Part–IV NME 

Applied Chemistry – II 

Course Code:CNM202 

 
Hours Per week 

Credits TotalHours Marks 

2 2 30 100 

 

Objectives 
 

• To acquire knowledge on petroleum and petroleum products 

• To know about the preparation of cosmetics and perfumes 

• To understand the manufacture of matches and characteristics of paints and pigments 

 

Course Outcome 
 

CO Upon completion of this course, the students 

willbe able to: 

PSO 

Addressed 

Cognitive

Level 

CO-1 remember the refining of petroleum

 andmanufacture of petroleum 

products 

PSO-4 R 

CO-2 analyse the therapeutic uses of pharmaceuticals PSO-7 An 

CO-2 understand the process of manufacture 

ofcosmetics and perfumes 

PSO-8 U 

CO-3 analyse the characteristics of matches 

,explosives,paints and pigments 

PSO-2 An 

 

Unit I:Petroleum 6 hrs 
 

Petroleum - refining of petroleum- fractional distillation -main petroleum fractions -

cracking - thermal and catalytic cracking - advantages of catalytic cracking - octane rating -

anti knock agents - unleaded petrol - cetane rating- antidiesel knock agents. 

Petrochemicals-directandindirectpetrochemicals-

methodsinvolvedinmanufactureofpetrochemicals-alkylation-pyrolysis-halogenations-

hydration-polymerization -catalysts in petroleum industry . 



 

Unit II:   Pharmaceuticals 6 hr 

Preparation and therapeutic uses of the following: 
 

Antiseptics - alum - zinc oxide - boric acid. Mouth wash - hydrogen peroxide. Antacid 

- aluminium hydroxide. Analgesics- aspirin - paracetamol. Haematinics - ferrous fumerate -

ferrous gluconate. Laxatives- epsom salt - milk of magnesia. Antibiotics - classification -

examples - penicillins - tetracyclines. Sedative - diazepam 

Unit III:   Cosmetics and Perfumes 6 hrs 
 

Preparation and uses- shampoo -hair dye - hair conditioner -   face cream - sunscreen 

lotion - skin bleaching agents - nail polish - nail polish removers - lipsticks . 

Perfumes-ingredients-isolationofessentialoils-preparationofodoroussubstances 

- methyl anthranilate - citronellol- coumarin- vanillin -diphenyl oxide. 
 

UnitIV:Matches and Explosives 6 hrs 
 

Safetymatches-classification-composition-manufactureofsafetymatches. 

Pyrotechny - composition of fireworks. 
 

Explosives - characteristics - classification- low explosives - gun powder -

smokelesspowder - primary explosives - preparation and uses of lead azide - mercury 

fulminate - highexplosives - trinitrotoluene - picric acid - glyceryl trinitrate - dynamite . 

Explosives in India. 

UnitV:Paints and Pigments 6 hrs 
 

Paints - general characteristics - constituents- pigment- vehicle - thinners - driers -

plasticizers- fillers - anti-skinning agents - mechanism of film formation - special paints -

emulsion paints - luminescent paints - fire retardant paints- paint removers -constituents. 

Pigments - manufactureofwhite lead - lithopone - titanium dioxide - ultra marineblue - 

red lead - chrome yellow- prussian blue . 

Text Books 

1. Sharma, B.K. (2002). Industrial Chemistry.(13thed.). Goel Publishing House. 

2. Jain, P.C. & Jain. (2001). M. Engineering Chemistry. Delhi: Dhanpat Rai Publishers. 

 

References 

1. Steiner, H., Introduction to Petrochemicals (2nded.).Pergaman press Newyork,1961. 

2. Allcock, H.R., Introduction to Materials Chemistry, Wiley, 2008. 

3. Karunithi,M., Ayyaswami,N., Ramachandran T. and H. Venkataraman,

 AppliedChemistry, 1st Ed., 1993. 

4. Stocchi, E., Industrial Chemistry, Vol. I, Ellis HorwoodPublishers. 1990. 

5. W.Sawyer, Experimental cosmetics, Dover publishers, New York, 2000. 

 

 



 

Semester I & II 

Foundation Course I-Values for life 

Course Code: FCV201 

 

Objectives: 
 

• To inculcate the importance of values among thestudents. 

• To instill personal, family, social and religious values among thelearners. 

• To equip them as responsible humanbeings. 

Course Outcome 

CO Upon completion of this course, the students will be able to: Cognitive

Level 

CO-1 Understandthehumanvalues,itsimportanceandco

mponents 

U 

CO-2 apply the values learnt in real life situation Ap 

CO-3 comprehend the different personal values and

 itscomponents 

U 

CO-4 realize the personal values and to practice them Ap 

CO - 5 understand the family values U 

 

Unit I 
 

Values–meaning-definition–valueeducation-importance–objectives–essence–components- 

process - issues to be taught – benefits – significance of values in the presentscenario - core 

value concerns – role of educators 

Unit II 

Personal Values – importance – purpose – factors that form personal values – components -

assistance, truth, hard work, perseverance, respect for elders and teachers. 

Unit III 

Family Values - types – selfless love and service, sacrifice, Affection, gratitude, 

sharinghumanity, kindness, peace, obedience 

Infatuation – love – marriage – relationship 
 

Familial love – brotherly love – sisterly love – parental love – definition – quotes from title 



 

Unit IV 

Socialvalues–function–benefits-Components–

honesty,integrity,compassion,empathy,commitment, responsibility, discipline, punctuality, 

respect, courtesy, dedication, attitude. 

Unit V 

Religiousvalues–faith,belief,forgiveness,surrender.Prayer–definition–components–types, 

benefits. God’s love and protection – relevant quotes and reflections. 

Text Book 
 

Ed.Jansi,Mary,Jeyaseeli,MaryHelenStellaandAnithaMalby.Values for Life.Saras Publication.Nagercoil. 



 

Semester - III 

Major Core III: General Chemistry III 

Course Code: CC2031 
 

Hours per Week Credits Total hours Marks 

4 4 60 100 

 

Objectives 

• Togainknowledgeonaromaticity,aromaticcompoundsandelectrophilicsubstitutionreacti

ons. 

• To understand the characteristics ofboron and carbon family(Group 13 and 14) 

• To learn the chemistry of Nitrogen and Oxygen family (Group 14 and 15) 

• To gain knowledge on the different colloids. 

• To understand the various types of photochemical process. 

 

Course Outcome 

 

CO Upon completion of this 

course,the students will be 

able to: 

PSO addressed Cognitive level 

CO – 1 gain knowledge on 

aromaticcompounds 

PSO -1 U 

CO – 2 synthesise aromatic compounds PSO -4 Ap 

CO – 3 remember the characteristics 

ofgroup 13 and 14 elements 

PSO -2 U 

CO – 4 predict the chemistry of nitrogen 
and oxygen family 

PSO -2 E 

CO – 5 to understand the different 

colloidalsystems 

PSO -1 Ap 

CO – 6 explain the various photochemical 
processes 

PSO -1 U 

 

Unit I  12 hrs 

 

Aromatic Compounds : Aromaticity - definition - Huckel’s rule- consequence 

ofaromaticity-structure of benzene- stability, carbon-carbon bond lengths in benzene ring -

resonance energy - aromatic electrophilic substitution- general pattern of the 

mechanisminvolvingσandπcomplexes,mechanismofnitration,halogenation,sulphonation,merc

uration, formylation and Friedel-Crafts reaction - Energy profile diagrams. 

Activatinganddeactivatingsubstituents-orientationinmonosubstitutedbenzenes-

reactionsofaromaticsidechain-halogenationandoxidation-

methodsofformationandchemicalreactionsofalkylbenzenes,biphenyl,naphthaleneandanthracen

e-synthesisof3-nitrotoluene, 4-bromonitro benzene, 4-bromoacetophenone, 3-(4-

nitrophenyl)prop-1-ene, 3-nitrostyrene. 



 

Unit II 12 hrs 

 

p-blockelements–

BoronandCarbonfamily(group13and14):GeneralcharacteristicsofelementsofGroup13–

extractionofboron-physicalandchemicalproperties of boron – compounds of boron – borax, 

boric acid, diborane, boron nitride –extractionofAl–physicalandchemicalproperties-uses–

compoundsofaluminium–Al2O3, AlCl3, alums – alloys of aluminium. General characteristics 

of elements of Group 14–allotropicformsofcarbon–structureofgraphite,diamondandfullerene-

chemistryofcharcoal – chemistry of oxides of carbon-preparation of silicon – physical and 

chemicalproperties of Si– uses – oxides of silicon – structures of silicates - chemistry of 

silicones –manufacture of glass– types of glasses – ceramics – extraction of lead – physical 

andchemical properties – uses – lead pigments. 

 

Unit III 12 hrs 

 

p-block elements – Nitrogen and Oxygen family (group 15 and 16) : 

Generalcharacteristics of elements of group 15 – Preparation of nitrogen – physical and 

chemicalproperties of nitrogen– uses – chemistry of nitrogen – hydrazine, hydroxylamine, 

hydrazoicacid, nitric acid – nitrogen cycle. Preparation, physical and chemical properties and 

uses ofphosphorus– chemistry of PH3, PCl3, PCl5, POCl3, P2O5and oxyacids of phosphorous –

phosphate fertilizers –super phosphate of lime-triple super phosphate. Oxides of nitrogen 

andPhosphorous–oxoacidsofnitrogenandphosphorus.Anomalousbehaviorofoxygen–allotropy 

of oxygen and phosphorous-structure of ozone, oxides – peroxides, suboxides, basicoxides, 

amphoteric oxides, acidic oxides, neutral oxides – oxides of sulphur – oxoacids ofsulphur – 

sulfuryl compounds – extraction - uses - selenium and tellurium. 

 

Unit IV 

 12 hrs 

 

Colloids:Definition–classifications–lyophobicandlyophiliccolloids–differences. 

Truesolutions,colloidalsolutionsandsuspension–definitionandcharacteristics-

preparationofcolloidalsolutions–dispersionmethodsandcondensationmethods-

purificationofcolloidalsolutions-opticalproperties-Tyndalleffect–kineticproperties– Brownian 

motion-electrical properties–Helmholtz and diffuse double layers –electro kinetic or zeta 

potential – electrophoresis - applications - coagulation – methods–Hardy Schultzlaw–

Hofmeisterseries-protectivecolloids– protectiveaction–goldnumber 

–applications-Emulsions–classification,preparation,Gels–preparation–properties 

–thixotropy - syneresis – imbibitions - application of colloids. 

 

Unit V 12 hrs 

 

Photo Chemistry: Introduction-comparison of thermal and photochemical 

reactionsLaws of photochemistry– Beer-Lamberts law-Grothus-Drapper law – Stark-Einstein 

law ofphotochemical equivalence – Quantum efficiency– determination of quantum 

efficiency –chemical actinometry – consequence of light absorption – Jablonski diagram– 

radiative andnon-radiativetransitions-primaryandsecondaryprocesses-fluoresence-

phosphoresence–photochemical reactions– photochemical rate law- kinetics of 

photochemical combination ofH2andCl2,H2andBr2anddecompositionofHI–

energytransferinphotochemicalreactions 



 

– photosensitization-photosynthesisinplants–chemiluminescence-thermoluminescence-

bioluminescence. Lasers-principle-types-applications. 

 

Text Books 

 

1. M.K. Jain and S. C. Sharma, Modern Organic Chemistry, Visal Publishing Co, 2015. 

2. B.R. Puri, L.R.Sharma, K.K.Kalia, Principles of Inorganic Chemistry, 23
rd 

edition. New Delhi, Shoban Lal Nagin Chand & Co., 2015. 

3. B.R.Puri,L.R.SharmaandM.S.Pathania,PrinciplesofPhysicalChemistry,46thEdition, 

Vishal Publishing Company, New Delhi, 2013. 

 

Reference books 

 

1. R.D.Madan,ModernInorganicChemistry,3rdrevisededition,S.Chand&CompanyLtd., 

Reprint 2014. 

2. P.L.Soni,TextbookofIonrganicChemistry,20threvisededition,Sultanchand&Sons, 2000. 

4. Sp.Banerjee,AdvancedInorganicChemistry,2ndEdition,1stVolume,ArunabhaSen,Books 

and Allied (P) Ltd., Kolkata, 2017. 

5. Sp.Banerjee,AdvancedInorganicChemistry,2ndVolume,ArunabhaSen,BooksandAllied 

(P) Ltd., Kolkata, 2017. 

6. K.S.TewariandN.K.Vishnoi,ATextBookofOrganicChemistry,4thedition,VikasPublishin

g House Pvt Ltd, 2017. 

7. ArunBahlandB.S.Bahl,ATextBookofOrganicChemistry,22ndedn,SChand&Company, 

2016. 

8. I. L. Finar, Organic Chemistry Vol-1& 2, 6thedn, Pearson Education Asia, 2004. 

9. Bhupinder Mehta and Manju Mehta, Organic Chemistry, 2ndedition, PHI Learning 

PvtLtd, 2015. 

10. N.Tewari,AdvancedOrganicReactionMechanism,3rd   Edition,Books&Allied(P)Ltd, 

2011. 

11. Pl.Soni,O.P.DharmahaandU.N.Dash,TextbookofPhysicalChemistry,23rdEdition, 

Sultan Chand & Sons, New Delhi, 2011. 
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Semester - III 

Major Elective I a– Pharmaceutical Chemistry 

Course Code: CC2032 

Hours / Week Credits Total hours Marks 

4 3 60 100 

 

Objectives: 

• To understand the classification, sources, design and action of common drugs. 

• To impart knowledge on various diseases and treatment. 

 

Course Outcome 
 

CO Upon completion of this course, the 

studentswill be able to: 

PSO 

addressed 

Cognitive

level 

CO-1 understand the characteristics, 

classificationand sources of drugs 

PSO-1 U 

CO-2 interpret the chemical structure 

andpharmacological activities of 

drugs 

PSO-3 E 

CO-3 compare the action of various drugs PSO-2 An 

CO-4 design common drugs and interpret 

theirtherapeutic uses 

PSO-5 Ap 

CO-5 identifycommondiseases,theircausesandtre

atment 

PSO-2 An 

 

UnitI 12 hrs 

Classificationandsourcesofdrugs:Importantterminologiesusedinpharmaceuticalchem

istry–pharmacy–pharmacology–pharmacodynamics–pharmacokinetics-pharmacophore-

metabolites-antimetabolites-actionmycetes-chemotherapy-pharmacopoeia-pharmacognosy-

pharmacotherapeutics.Classification of drugs –drugs 

actingoncentralandperipheralnervoussystem-chemotherapeuticdrugs–

pharmacodynamicagents.Drugs for metabolic diseases and endocrine function. Nature and 

sources of drugs–various sources of drugs – drug development – pre-clinical and clinical 

trials – patenting andlegal issues – chemical and process development. 

UnitII 12 hrs 

DrugDesignandchemicalsinmedicine:Introduction–

physicalandchemicalpropertiesofdrugs–designingofdrugs–proceduresfollowed–
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leadcomponent–methods 

ofleaddiscovery–leadmodification.Prodrugs–types-applications–drawbacks–softdrug 

– advantages.Physicalandchemicalfactorsofdrugdesign.Chemicalstructureandpharmacologica

l activities of drugs. Preperation,properties and uses of alum—aluminiumhydroxide gel –

phosphoric acid – arsenous anhydride –ferrous fumarate –ferric ammoniumcitrate – mercury 

with chalk (Grew powder ) . 

UnitIII 12 hrs 

DrugActionandMetabolismofdrugs:Generalprinciples–assayofdrugs–

biologicalassay–adsorption–drugdistribution–drugmetabolism.Biologicalroleofsaltsof 

sodium, potassium, calcium, zinc and iodine.Agonist and antagonist. Receptor forces–types – 

theories . Mechanism of drug action– actions at extra cellular site – actions at 

cellularsite.Mechanismofdifferenttypesofdrugaction.Timeresponserelationships–

doseresponserelationship–biotransformationofdrugs.Metabolismofdrugs–oxidation–reduction 

–hydrolysis – conjugation. 

UnitIV 12 hrs 

Common Drugs: Antibacterial drugs– preparation and therapeutic uses of 

sulphadrugs–sulphanilamide–sulphadiazine-sulphathiazole–sulphafurazole–

prontosil.Mechanismofactionofsulphadrugs–antibiotics–

classificationbasedonchemicalstructureandbiologicalaction–

structureandtherapeuticusesofchloramphenicol–Penicillin – Streptomycin – Tetracyclin – 

Erythromycin. 

Antiseptics and Disinfectant– distinction between antiseptics and disinfectants. 

Disinfectant – definition – examples – phenol – preparation and uses – chloroxylenol –

structure – properties and uses. 

Antiseptics – Chloramine T – preparation and uses -- crystal violet – structure and uses. 

Analgesics– definition – classification – narcotic – non-narcotic – examples – 

therapeuticuses. 

Antipyretics– definition – examples – aspirin – methyl salicylate – paracetamol, phenacetin –

preparation and therapeutic uses. 

UnitV 12 hrs 

Commondiseases and treatment: Insect born diseases– malaria and 

filariasis.Airbornediseases–diphtheria-influenzaandTB.Waterbornediseases–

choleraandtyphoid.Blood pressure– definition—factors affecting blood pressure-systolic 

pressure –diastolic pressure – pulse pressure – blood pressure levels. Hyper tension-types– 

controlantihypertensive agents.Hypotension – measurement.Anaemia – symptoms and causes 

–types–antianaemicdrugs–types.Cardio-vasculardrugs–cardiacglycosides–cardiovascular 

action – antiarrhythmic drugs – functions – therapeutic uses. Vasodilators–definition- 

examples – antianginal drugs – example. Cancer – causes – antineoplastic agents-cis-platin-

vinblastine and mustine. 
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Text book 

 

1. JayashreeGhosh.S.(2010).Atextbookofpharmaceuticalchemistry(1sted.).NewDelhi: Chand 

and company. 

 

 

Reference books 

 

1. Lakshmi, S. (2012). Pharmaceutical chemistry (2nded.). Sultan Chand publishers. 
 

2. Ashutoshkar, (2010). Medical Chemistry (1sted.). New age international pvt. Ltd. 
 

3. Satoskar,R.S.&Bhandarkar,S.D.(2015).PharmacologyandPharmatherapeutics(24thed.). 

Elsevierpublishers. 
 

4. Gurdeep R. Chatwal. (2009). Synthetic Drugs (3rded.). Goel Publishing Company. 
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Semester - III 

Major Elective I b – Nano and Polymer Chemistry 

Course Code: CC2033 

Hours / Week Credits Total hours Marks 

4 3 60 100 

 
Objectives 

• To learn the synthesis and application of nanomaterials. 

• To understand the theories of conducting properties of materials. 

• To learn the structural importance of industrially important materials. 

• To acquire knowledge onpolymers, types of polymers, mechanism and kinetics of 

polymerization. 

• To underst and the principles  of polymer reactivity and stereochemistry of 

Polymerization. 

 

Course Outcome 

 

CO Upon completion of this 

course,the students will be 

able to: 

PSO addressed Cognitive level 

CO - 1 apply the uses of nanomaterials 

inindustrial and medicinal field 

PSO -2 A 

CO - 2 know the different characterization 
techniques of nanomaterials 

PSO -5 U 

CO - 3 classify the types of polymers 

andlearn the kinetics of polymers 

PSO -1 E 

CO - 4 understand the principles 

ofpolymerreactivityandstereo 
chemistry of polymerization 

PSO -1 U 

CO - 5 analyse the special features 

ofcommercial polymers 

PSO -2 An 

 

UnitI 12 hrs 

Synthesis and Applications of Nanomaterials: Preparation of nanomaterials– 

plasmaarcing, CVD, electrodeposition, sol-gel synthesis, ball milling, uses of natural nano 

particles.Synthesis and applications of carbon nanotubes 

Self assembled mono layers– mono layers on gold – preparation – structure – 

growthprocess – patterning mono layers – mixed mono layers. 

Semiconductor quantum dots– synthesis – electronic structure & spectral 

propertiesMonolayer–protected metal nano particles– characterization – 

functionalization – 
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Application-Core-Shellnanoparticles–introduction–typesofsystems–characterization–

properties–ApplicationsofNanosensors–electrochemicalsensors,sensors based on physical 

properties – nanobiosensors. 

UnitII 12 hrs 

CharacterizationofNanomaterials:Electronmicroscopes–

scanningelectronmicroscopy(SEM),Transmissionelectronmicroscopy(TEM),ScanningTransm

issionElectronMicroscopy(STEM),ScanningProbeMicroscopy(SPM)–

scanningtunnelingmicroscopy (STM) – Atomic manipulations, Focused Ion beam (FIB) 

technique – Atomicforce microscopy (AFM) – scanning probe Lithography (SPL), Dip pen 

nanolithography(DPN) - Optical microscopies for nanoscience and Technology – Confocal 

microscopy –scanning near-field optical microscopy – particle size analysis. 

UnitIII 12 hrs 

Polymers: Polymers - definition - types of polymers- liquid crystalline 

polymers.Molecular mass- number and mass average molecular mass - determination of 

molecularmass(osmometry,viscosity,diffusion,lightscattering,andsedimentationmethods).visc

oelasticity,Rubberelasticity.Kineticsoflinearstepwisepolymerization-additionpolymerization-

freeradical,cationicandanionicpolymerization.Kineticsofcopolymerization.Polymerizationinh

omogeneousandheterogeneoussystems-stereochemistry and mechanism of polymerization. 

Coordination Polymerization: Kinetics;mono and bimetallic mechanism. 

UnitIV 12 hrs 

Processing and Properties of Polymers:Polymer Processing: Plastics elastomersand 

fibres. Compounding processing techniques: calendaring, die casting, rotational 

casting,filmcasting,injectionmoulding,blowmouldingextrusionmoulding,thermoforming,foam

ing,reinforcingandfibrespinning.Polymerstructureandphysicalproperties 

–crystalline melting point Tm. Determination of Tg. Relationship between Tmand Tg.. 

UnitV 12 hrs 

Commercial Polymers: Preparation, properties and uses of polyethylene, 

polyvinylchloride,polyamides,polyesters,phenolicresins,epoxyresinsandsiliconepolymers.Fun

ctionalpolymers-preparationandusesoffireretardingpolymersandelectricallyconducting 

polymers. Biomedical polymers- types - properties and applications. 

Text books 

1. A. Jones and M. Mitchell, Nanotechnology-Commercial Opportunity, 

EvolutionCapital Ltd. London, 2001. 

2. V. R. Gowarker, N. V. Viswanathan and J. Sreedhar, Polymer Science, New 

AgeInternational, New Delhi, 2005. 
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Reference books 

1. R. Alcock and F. W. Lamber, Contemporary Polymer Chemistry, Prentice Hall, 1981. 

2. K. L. Choy, Process principles and applications of novel and cost-effective 

ESAVDbased methods, World Scientific Publishing, Singapore, 2002. 

3. G. Schmid (Eds), Nanoparticles, Wiley-VCH, 2004. 

4. G. Hodes (Eds.), Electrochemistry of Nanomaterials, Wiley-VCH, 2001. 

5. M. Kohler and W. Fritzsche, Nanotechnology, Wiley-VCH, 2004. 

6. R. J. Young and P. A. Lovell, Introduction to Polymers, 2 n dEd, Chapman and 

Hall,2002. 

7. G. Odian, Principles of Polymerization, Fourth edition, Wiley-Inter science, 2004. 

8. L. H. Sperling, Introduction to Physical Polymer Science, Wiley- Interscience, 1986. 

9. M. Rubinstein and R. A. Colby, Polymer Physics, Oxford University Press, 2003. 

10. T. Pradeep, Nano: The Essentials, Tata McGraw Hill, 2007. 

11. Mick Wilson, Kamali Kannangara, Geoff Smith, Michelle Simmons and 

BurkhardRaguse, Nanotechnology, Overseas Press, 2005. 

12. M. Arumugam, Materials Science, Anuradha Agencies, Kumbakonam 2ndEd, 2003. 

13. F. W. Billmeyer, Text Book of Polymer Science, 3rdEd, John Wiley & Sons, 

NewYork, 2003. 

14. C. N. R. Rao, A. Muller and A. K. Cheetham (Eds.), The Chemistry of 

NanomaterialsVol.I & Vol.II, Wiley-VCH, 2004. 
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Semester - III 

Elective I c - Applied Electro Chemistry 

Course Code: CC2034 

Hoursper Week Credits Total hours Marks 

4 3 60 100 

 

Objectives 

 

1. To learn industrial electro chemistry, hydrometallurgy, electro metallurgy

 andpyrometallurgy 

2. To gain knowledge on electro plating and electro chemical power sources. 

3. To understand corrosion and its prevention. 

 

Course Outcome 
 

CO Upon completion of this 

course,the students will be 

able to: 

PSO addressed Cognitive level 

CO - 1 understand the basic 

principlesinvolved in the 

electrolysis 

PSO - 1 U 

CO - 2 differentiate 

betweenelectrometall

urgyand 
hydrometallurgy 

PSO - 2 An 

CO - 3 interpretthedifferentmethodsofele

ctroplating 

PSO - 3 Ap 

CO - 4 compare the different power sources PSO - 8 E 

CO - 5 predict corrosion and types 

ofcoating 

PSO - 6 C 

CO - 6 explain the special features of 
electro –organic synthesis 

PSO - 1 U 

 

UnitI 12 hrs 

 

Industrial Electrochemistry: Electrochemical processes in industry - components 

ofelectrochemicalreactors.typesofelectrolytes,cathodesandanodesinelectrochemicalreactor – 

separators. Inorganic electrochemicals- caustic soda and chlorine productions -mercurycells-

diaphragmcells-membranecells-

advantagesofmembranecells.Otherinorganicelectrochemicals–

chlorates,perchlorates,hydrogenperoxide.Organicelectrochemicals-special features of electro- 

organic synthesis– electrochemical oxidation –Kolbe synthesis, electro reduction of carbonyl 

compounds, adiponitrile synthesis. 
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Unit II 12hrs 

 

Electrometallurgy: Electrodeposition of metals – principles – nucleation and 

growthof crystals-nature of electro deposits. 

 

Hydrometallurgy: Recovery of metals from aqueous electrolytes– recovery of 

silverfrom photographic emulsion. Electrorefining– production of high purity copper – 

processdescription. 

 

Pyrometallurgy: Necessity for using molten electrolytes– reactors for molten 

saltelectrolysisproductionofaluminum–electrodesandelectrodereactionsincryolitemelt–

electrochemicalpurificationofaluminum,othermetalsthroughmoltensaltelectrolysis 

– Mg and Na – brief outline. 

 

Unit III 12 hrs 

 

Electroplating: Fundamental principles-nature of deposits for electroplating – 

Hullcell experiments – operating conditions and nature of deposits– throwing power - 

preparationof samples for electroplating – chemical and electrochemical cleaning –

electroplating ofcopper, nickel and cadmium. Electrodes plating: Importance – plating on 

non-metals, bathcomposition, electroless plating of copper and nickel. 

 

Unit IV 12 hrs 

 

Electrochemicalpowersources:Basicprinciples–chemicalandelectricalenergies 

– interconversion charging and discharging-requirements for a good power source-types 

ofpower sources- primary batteries - description of primary cells– alkaline – manganese 

cells,button cells, silveroxide - zinc cells, Lithium primary cells – applications. Secondary 

batteries 

- important applications– charge discharge efficiency – cycle life – energy density lead 

acidbatteries – Nickel, metal hydride batteries – Lithium, secondary batteries – Batteries 

forelectric vehicles - fuel cells - basic principles – H2, O2fuel cells – gas diffusion electrodes 

forfuel cells – alkaline fuel cells only. 

 

Unit V 12 hrs 
 

Corrosion: Principles – stability of metals – EMF series active and noble metals – 

PHeffect on stability, Pourbaix diagram – kinetics of corrosion – mixed potential process –

cathodic reaction – anodic reaction – corrosion current – active dissolution – passivation -

breakdown of passivity – Evans diagram. 

 

Methodsofcorrosionprotection:Principle–inhibitionofanodic,cathodicprocesses–

inhibitiveadditivesforcorrosionprotection–protectivecoatings–typesof 
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coatings–protectionofstructuresandpipelines-cathodicprotection–examples,sacrificialanodes – 

protection of ships in sea water. 

Text book 

 

Hamann,C.H.A.Hamnett&W.Vielstich,W.(2007).Electrochemistry,(2nded.).Wiley–VCH. 

 

Reference books 

 

1. Pletcher,D.&Walsh,F.C.(1990).IndustrialElectrochemistry(2nded.).London:Chapman Hall. 

2. Hibbert, D. B. (1993). Introduction to Electrochemistry (18thed.). Mac Millan Publication. 
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Allied II: Chemistry for Physics Major 

Semester III 

Inorganic and Physical Chemistry 

Course Code: CA2031 
 
 

Hoursperweek Credit Total hours Marks 

4 3 60 100 

 

Objectives 
 

• To acquire knowledge on atomic structure and bonding 

• To know aboutmetallurgy and the structure of solids 

• To understand the principles of nuclear reactions 

 

Course Outcome 
 

CO Upon completion of this course, the 

studentswill be able to: 

PSO 

addressed 

Cognitive

level 

CO-1 remember the structure and bonding in 

atomsand molecules 

PSO-1 R 

CO-2 know about different types of bonding PSO-2 An 

CO-2 understand the metallurgical processes and 

themethods of purification of metals 

PSO-6 A 

CO-3 understand the concepts of solid state 

chemistryand nuclear chemistry 

PSO-1 U 

 

Unit I  12 hrs 
 

Atomic Structure: Dual nature of electron- de-Broglie equation - Davisson 

andGermerexperiment.Heisenberg’suncertainityprincipleanditssignificance-Comptoneffect - 

Schrodinger’s wave equation, derivation and its significance - eigen value and eigenfunctions 

- quantum numbers and their significance. 

Atomic orbitals - shapes - significance -difference between orbit and orbital. Rulesfor 

filling up of orbitals - Pauli’s exclusion principle - Aufbau principle - Hund’s rule -electronic 

configuration of elements. 

Unit II 12 hrs 
 

Chemicalbonding:Ionicbond-formation-generalcharacteristicsofioniccompounds-

latticeenergy-BornHabercycleanditsapplications.Covalentbond-formation 
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-generalcharacteristicsofcovalentcompounds-Fajan’srules-ioniccharacterincovalentcompounds-

percentageofioniccharacter-bondmoment-M.O.theoryofcovalentbonding 

-bonding-antibonding-non-bondingmolecularorbitals-M.OdiagramofH2,N2,O2andF2 -bond 

order . 

Coordinatebond-formation-examples.Metallicbond-bandtheory.Hydrogenbonding - 

types - effects of hydrogen bonding. 

Unit III 12 hrs 

Metallurgy:Mineralsandores-differencebetweenmineralsandores-

metallurgicalprocesses-gravityseparation-magneticseparation-frothfloatation-roasting-

calcination 

-smelting-purificationofmetals-electrolyticrefining-zonerefining-Van-Arkelde-Boer process - 

Kroll’s process - extraction anduses of Ti ,V, W and Mo . 

Alloys - purpose of making alloys - types of alloys- ferrous alloys and non 

ferrousalloys - preparation of alloys - heat treatment of alloys - composition and uses - bronze 

-german silver - nichrome -monel metal - stainless steel - gun metal- bell metal. 

UnitIV 12 hrs 

 
SolidStateChemistry:Amorphousandcrystallinesolids-differencebetweenamorphous 

and crystalline solids - isotropy and anisotropy - elements of symmetry - plane ofsymmetry - 

axis of symmetry - centre of symmetry - law of rational indices- miller indices -elements of 

symmetry of a cubic crystal - point groups and seven basic crystal system -Bravais lattices- 

Bragg’s equation- derivation - determination of crystal structure by powdermethod. 

Structure of crystals – diamond, graphite and fullerene. Imperfectionsin a crystal -

Point defect - Schottky defect - Frenkel defect - metal excess defect - metal deficiency defect. 

UnitV 12 hrs 
 

Nuclear Chemistry: Nuclear forces- nuclear size - atomic mass unit - N/P ratio -

packingfraction-massdefect-bindingenergy.Radioactivity-α,β,radiations–properties 

- Soddy’s group displacement law.Natural radioactivity - detection and measurement 

ofradioactivity by Geiger-Muller method - rate of radioactive disintegration - decay constant -

half life period - average life period. 

Nuclear reactions- nuclear fission -principle of atom bomb - nuclear reactor -

radioactive hazards - disposal of radioactive waste from nuclear reactors- nuclear fusion -

principleofhydrogenbombandstellarenergy.Principleandworkingofcyclotron.Applicationsofra

dioactivity-radioactivetracersinagriculture-medicine-industry.Radiocarbon dating. 
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Text books 

 
1. Puri,B.R.,Sharma,L.R.andKalia,K.C.(2010).PrinciplesofInorganicChemistry,Milestone 

Publishers and Distributors. 

2. Puri,B.R.,Sharma,L.R.&Pathania,M.S.(2013).ElementsofPhysicalChemistry,India 

: Vishal Publishing Co. 

 

Reference books 
 

1. Madan, R.D. (2005). Modern Inorganic Chemistry, (13thed.).S. Chand and Company. 

2. Miessler, G.L. & Donald, A. Tarr. (2010). Inorganic Chemistry (4thed.).Pearson. 

3. Kettle,C.(2012).IntroductiontoSolidStatePhysics.(8thed.).NewYork:WileyEasternLtd. 

4. Azaroff, L.V. (1989). Introduction to Solids. India: Tata McGraw Hill Publishing Ltd. 

5. Atkin,P.Shriver&Atkins.(2010).InorganicChemistry,(5thed.).OxfordUniversityPress. 
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Semester III 

Part IV : Add on course III : Professional English for physical 

sciencesCourse Code : APS203 

Hoursper week Credits Total hours Marks 

2 2 30 
100 

 

UnitI 6 hrs 
 

Communication 
 

Listening – Answering comprehension 

exercisesSpeaking–Readingpassages–

openendedquestions 

Reading – One subject based reading of text followed by comprehension activities / 

exercisesWriting – Summary writing based on the reading passages (semi-guided) 

UnitII 6 hrs 
 

Description 
 

Listening – 

AnnouncementSpeaking – Just a 

minute activitiesReading – 

Analyzing Ads 

Writing –Dialogue writing 

UnitIII 6 hrs 
 

Negotiation Strategies 
 

Listening – Listening to interviews (subject based) 

Speaking – Interview with subject teachers / professionals (using video conferencing 

skills)Reading – Selected sample of web page 

Writing – Creating web pages 

Reading Comprehension – Essay on Digital competence for academic and professional life 
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UnitIV 6 hrs 
 

Presentation Skill 
 

Listening – General videos (lifestyle and 

values)Speaking –Movie review, book review 

Writing – Poster making – writing slogans / captions (subject 

based)Reading –Essay on creativity and imagination 

UnitV 6 hrs 
 

Critical Thinking Skills 
 

Speaking – Presentation using Power Point 

Reading / Writing – Circulars, minutes of meeting, paraphrasing 
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Semester III & IV 

Part V 

Foundation Course II : Personality Development 

Course Code: FCV202 

Objectives 
 

• To practice personal and professionalresponsibility. 

• To develop and nurture a deep understanding of personalmotivation. 

 

Course Outcome 

 
CO No. 

Upon completion of this course, the students will 

beable to: 

PSO 

Addressed 

Cognitive 

Level 

CO-1 identify various dimensions and importance 

ofeffective personality 

PSO- A 

CO-2 apply the models of positive thinking in real 

lifesituations 

PSO- A 

CO-3 To overcome shyness and loneliness and cope 

upwith the society. 

PSO- An 

 

Unit I 
 

Personality–Factorsinfluencingpersonality–Theoriesonpersonality–

Typesofpersonality.Selfacceptance–selfawareness–selfconcept–elements-selfesteem–

typesofselfesteem 

– impact of self esteem – importance – low self esteem. 
 

Unit II 

Self actualization– characteristics – Positive thinking – The profile of a positive thinker –

Positive attitude – Models of positive thinking. Worry – Why to worry – ways to overcome –

ways to turn negative thinking into positive. 

Unit III 

Motivation–Sourcesofmotivation–Typesofmotivation–Factorsdeterminingmotivation– 

characteristics of motivation. Goal setting – Types of goals – ways to achievegoals.Decision 

making – Steps for decisionmaking. 
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Unit IV 

Time Management – Definition – Controversies regarding time management – importance –

Ways to manage time – controlling interruption – Leisure. Leadership and team building –

types–qualitiesofagoodleader–groupformation–types-responsibilitiesofgroupmembers– 

instructions to form groups. Communication – classification – verbal and nonverbal –rules– 

hindrance to communication. 

Unit V 

Processofcopingoradjustments–coping–maladjustment–frustration–types–techniquesto 

overcome frustration. Mental stress – types – mechanism of coping – positive and 

negativemechanism –steps for adjustment in life – coping with shyness – loneliness – 

techniques toovercome shyness andloneliness. 

Textbook 

AazhumaiVazhampera–Dr.Sr.MaryJhonsy,Dr.M.MaryHelenStellaandDr.AnithaMalbi 

Reference books 

1. Personality Development (1999). Selvaraj, Palayamkottai Community College, 

V.M.Chattram,Tirunelveli. 

2. Resource book for Value Education (2002). Mani Jacob, Institute of Value 

Education,NewDelhi 

3. Youcanwin(1998).ShivKheera,publishedbyRajiveBeri,MacmillanIndiaLtd,NewDelhi. 

4. The seven habits of highly effective people (1990). Covey Stephen, R. Simon 

andSchuster, NewYork. 

5. Change or be changed (2008). Dr. Xavier Alphonse, S. published by ICRDCE, Chennai. 



 

ServiceLearningProgramme(SLP) 

Extension activity(RUN) Community 

Engagement Course Course Code: 

SLP202 

 

 
It is recommended that each HEI conducts a compulsorycourse 

toprovidecommunity engagement to all Undergraduate & Post 

Graduatestudents so thattheir

 appreciationofruralfieldrealitiesisholistic,respectful

andinspiring. 

Modelcommunityengagementcourseisdescribedbelow. 

 

a) Introduction 

Newgenerationof  studentsareincreasingly 

 unawareoflocalruralrealitiessurrounding theirHEIs, as rapid 

urbanisation has beenoccurring in India. A largepercentage of Indian 

population continues tolive and work  in rural

 and  peri-

urbanareasofthecountry.Whilevariousschemesandprogrammesofcommuni

tyservicehavebeenundertakenbyHEIs,thereisnosingularprovisionofawell-

designedcompulsorycommunityengagementcoursethatprovidesopportuniti

es for immersion in rural realities. Such a 

coursewillenablestudentstolearnaboutruralchallengesanddevelopunderstan

ding of rural wisdom andlife-styleinarespectfulmanner. 

a) Objectives: 

• To developanappreciationofrural culture,life-

styleandwisdomamongststudents 
• 

 

Tolearnaboutthestatusofvariousagriculturalandrurald

evelopmentprogrammes 
• 

 

Tounderstandcausesforruraldistressandpovertyandexplo

resolutionsforthesame 

• 
 

Toapplyclassroomknowledgeofcoursestofieldrealitiesan

dtherebyimprovequalityoflearning 

b) LearningOutcomes: 

After completing this course, student will be able to 

• Gainan understanding ofrural life, cultureand social realities 



 

• Developasense ofempathy andbonds ofmutuality withlocal 

community 

• Appreciate significant contributions of local communities 

toIndian societyandeconomy 

• Learn to value the local knowledge and wisdom of the community 

• Identifyopportunitiesfor contributingto 
 

community’ssocio-economicimprovements 

c) Credit 

2credit,30hours,atleast50%infield,compulsoryforallstudents 

d) Contents 

DividedintofourModules,fieldimmersionispartofeachUnit 

CourseStructure:2CreditsCourse(1CreditforClassroomandTutorialsand1CreditforFieldEngage

ment) 
 

 
 

 

S.No 

. 

 

ModuleTitle 

 

ModuleContent 

 

Assignment 

Teaching/Lear

ningMethodol

ogy 

 

No.of

Classe

s 

  

 

Appreciation 

of 

Rurallifestyle,ruralso

ciety, caste 

 andgender 

 

 relations,rura

l values with 

RruersapleScotciety to 

community,naturean

d

 resources,

elaborationof“soul 

ofIndialiesinvillages’

(Gandhi),ruralinfrast

ructure 

Prepare a map   

 (physical,visualor -Classro 2 
 digital)ofthevillage om  

 youvisitedandwrite discussio  

1 anessayaboutinter- ns 4 
 family relations in   

 thatvillage.   

  -Fieldvisit** 2 

   

-Assignment 

 

  Map  

  Agriculture, 

farmin 

g,landownershi

p, 

wate 

rmanagement, 

Describeyour

analysisof 

  

 

 
2 

Understanding

ruraleconom 

y &livelihood 

ruralhouseholdeconom 

y, its 

challenges 

-Fieldvisit** 
 

- 

3 

 

4 



 

  anim 

al 

husbandry, non-

farmlivelihoodsandar

tisans,  rural 

entrepreneurs, rural 

andpossiblepa

thwaystoaddre

ssthem 

Groupdiscuss

ionsinclass 

 

  Markets  -Assignment 1 

  Traditional Howeffectivelyare -Classroom  

  rur Panchayati -Fieldvisit** 2 

3 RuralInstitution alorganisations,Self-    

 S helpGroups,Panchay rajinstitutionsfunctio - 4 
  Ati 

 

rajinstitutions 

ning

 inthe

village? 

Whatwouldyou 

Grouppres

entationof 

 

2 

  (Gram suggest to   

  Sabha, improve 

 

theireffectiveness? 

Presentacasestud

y(written 

or audio- 

visual) 

assignment  

GramPanchayat,Stan

dingCommittees),loc

alcivil 

 

society, local  

Administration  

 

 

  
History 

 

ofru

ral 

development 

 

inIndi

a, 

current 

nationalprog 

arvaShiksh

aAbhiyan, 

BetiBachao,BetiPadha

o,Ayushman 

Describe the -Classroom 

 

 

 
- 

 

Eachstuden

tselectsone

programfor

fieldvisit** 

 
 

- 

 

Written

assignm

ent 

 

  benefitsreceived 2 

  andchallengesfacedin  

  thedeliveryofoneof  

4 RuralDevelopm

entProgrammes 

these 

programmesintherur

al 

 
4 

  community;givesugges  

  tions  

  rammes:S abo 
2 

  ut  

  
improvingimplement 

 

  ationoftheprogramm  



 

   

Bharat,Swatchh 

 

Bharat,PMAwaasYoj

ana,Skill India, 

 

GramPanchayatDece

ntralisedPlanning, 

NRLM, MNREGA, 

efortherural poor.  

  etc.    

 

 

**Recommendedfield-basedpracticalactivities: 

 
• 

 

InteractionwithSHGwomenmembers,andstudyoftheirfunctionsan

dchallenges;planningfortheirskillbuildingandlivelihoodactivities 

• 
 

VisitMGNREGSprojectsites,interactwithbeneficiariesandintervi

ewfunctionariesattheworksite 
• 

 

FieldvisittoSwachhBharatprojectsites,conductanalysisandin

itiateproblemsolvingmeasures 

• ConductMissionAntyodayasurveystosupportun

derGramPanchayatDevelopmentPlan(GPDP) 
• 

 

Interactivecommunityexercisewithlocalleaders,panchayatfunctiona

ries,grass-

rootofficialsandlocalinstitutionsregardingvillagedevelopmentplanpr

eparation andresourcemobilization 

• VisitRural Schools / mid-day meal centres, study Academic and 

infrastructuralresourcesandgaps 

• ParticipateinGramSabhameetings,andstudycommunityparticipation 

• 

 

AssociatewithSocialauditexercisesattheGramPanchayatlevel,andint

eractwithprogrammebeneficiaries. 

• AttendParentTeacherAssociationmeetings,andinterviewschooldropouts 

• VisitlocalAnganwadiCentreandobservetheservicesbeingprovided 

• 

 



 

VisitlocalNGOs,civilsocietyorganisationsandinteractwiththeirstaff

andbeneficiaries, 

• Organize awareness programmes, health camps, 

Disabilitycamps andcleanlinesscamps 

• 
 

Conductsoilhealthtest,drinkingwateranalysis,energyuseandfueleffi

ciencysurveys 

• 

Raiseunderstandingofpeople’simpactsofclimatechange,building

upcommunity’sdisasterpreparedness 

• 
 

Organiseorientationprogrammesforfarmersregardingorgani

ccultivation,rationaluseofirrigationandfertilizersandpromoti

onoftraditionalspeciesofcropsandplants 
• 

 

Formationofcommitteesforcommonpropertyresourcemanageme

nt,villagepondmaintenanceandfishing 

e) Teaching&LearningMethods 

 

Alargevarietyofmethodsofteachingmustbedeployed: 

UGCwillprepareanICTbasedMOOCforself-pacedlearningbystudents 

forthe1 credittobeconductedintheclassroom 

Reading&classroomdiscussions,ParticipatoryResearchMethods&To

ols,Communitydialogues,Oralhistory,socialandinstitutionalmapping,

interactionswithelectedpanchayatleadersandgovernmentfunctionarie

s,ObservationofGramSabha,Fieldvisitstovariousvillageinstitutions. 
 

 

RecommendedReadings 

Books: 

1. 
 

Singh,Katar,RuralDevelopment:Principles,PoliciesandManageme

nt,SagePublications,NewDelhi,2015. 
2. 

 

AHandbookonVillagePanchayatAdministration,RajivGandh

iChairforPanchayatiRajStudies, 2002. 

3. UnitedNations,SustainableDevelopmentGoals,2015un.org/sdgs/ 

4. M.P.Boraian,BestPracticesinRuralDevelopment,ShanlaxPublishers,2016. 
 



 

 

Journals: 
 

1. JournalsofRuraldevelopment,(publishedbyNIRD&PRHyderabad) 

2. IndianJournalofSocialWork,(byTISS,Bombay) 

3. IndianJournalofExtensionEducation(byIndianSocietyofExtensionEducation) 

4. JournalofExtensionEducation(byExtensionEducationSociety) 

5. Kurukshetra(MinistryofRuralDevelopment,GoI) 

6. Yojana(MinistryofInformationandBroadcasting,GoI) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Semester - IV 

Major Core IV: General Chemistry IV 

Course Code: CC2041 
 

Hoursper week Credits Total hours Marks 

4 4 60 100 

 

Objectives 
 

• Tostudythepreparationandchemicalreactionsofalkylandarylhalideswithmechanism and 

to apply the knowledge in the synthesis of compounds. 

• Tostudythepreparationandpropertiesofalcohols,phenols,ethersandepoxideswithmechan

isms and to apply the knowledge in the synthesis of their derivatives. 

• To know the detailed chemistry about halogens and noble gases. 

• Tounderstandthebasicsoffirstandsecondlawofthermodynamicsandrelatedrelationship. 
 

Course outcome 
 

CO Upon completion of this 

course,the students will be 

able to: 

PSO addressed Cognitive level 

CO - 1 know the mechanism of important PSO - 1 U 
 name reactions   

CO - 2 apply the reaction mechanisms 

inthesynthesisofcomponentsusedin 
industrial and medicinal fields 

PSO - 2 An 

CO - 3 evaluate the characteristics of 
halogens and noble gases 

PSO - 3 E 

CO - 4 classify the non aqueous 

solventsandknowthetheoriesofacid

sand 
bases 

PSO - 3 E 

CO - 5 list out the applications of first and 
second law of thermodynamics 

PSO - 3 R 

 

 

UnitI 12 hrs 
 

Haloalkanes and Haloarenes: Classification of alkyl halides - methods of 

formationfrom alcohols, alkanes, alkenes – allylic/ benzylic bromination and chlorination – 

Hundieckerreaction, Finkelstein reaction and Swart’s reaction - nucleophilic substitution 

reactions -mechanisms of nucleophilic substitution reactions- SN2 and SN1 reactions with 

energy profilediagrams – difference-dehydrohalogenation with mechanism –– Hoffmann and 

Saytzeff’srules - reaction with metals-Wurtz reaction and formation of Grignard reagent. 

Methodsofformationofarylhalides-nucleophilcsubstitutionreactionsofarylhalides-



 

addition-eliminationandtheelimination-additionmechanisms-electrophilicsubstitution -

Ullmann reaction – Wurtz-Fittig reaction - Relative reactivities of alkyl, allyl,vinyl and aryl 

halides- Synthesis and uses of DDT and BHC. 

UnitII 12 hrs 
 

Alcohols,PhenolsandEthers:Preparationofalcoholsthroughreduction,hydroboration, 

hydration, oxymercuration and Grignard reaction. Reactions of alcohol- withmetals, 

esterification with mechanism, oxidation, dehydration, conversion to alkyl halides. 

Phenols-preparation-acidityofphenolvsalcohols-

relativeacidstrengthofsubstitutedphenols-reactionsofphenols-

esterification,oxidation,Kolbe’s,Reimer-Tiemann, Gattermann, electrophilic substitution 

reactions.Dihydric and trihydric phenols-preparation and properties. 

Ethers – preparations, reactions- epoxide - Synthesis of aspirin, 3 and 4-nitro 

phenolnd t-butylmethyl ether. 

UnitIII 12 hrs 
 

1:HalogenfamilyandNoblegases:Generalcharacteristicsofhalogenwithreference of 

electro negativity, electron affinity, oxidation states, and oxidizing power –

peculiaritiesoffluorine,Hydrides,oxidesandoxoacidsofhalogensInterhalogencompounds 

– polyhalideions–pseudohalogens–preparation,propertiesandstructureofinterhalogen 

compounds.Inertgases–positionintheperiodictable–isolationfromatmosphere–

Generalcharacteristics–Structureandshapeofxenoncompounds–XeF2,XeF4,XeF6,XeOF2,XeOF4 

– uses of noble gases. 

 
2:Protic&Aproticsolvents:Non-aqueoussolvents:Classificationofsolvents–

Generalpropertiesofionizingsolvents-chemicalreactions.LiquidammoniaandliquidSO2as 

solvents. Acid Base Chemistry: Theories of acids and bases– Arrhenius, Bronsted-

Lowrytheory proton donor - acceptor system.HSAB principle and Usanovich concept. 

UnitIV 12 hrs 

 

FirstLawofThermodynamicsandHess’slaw:Chemicalthermodynamics–importance 

of thermodynamics– basic terms – system, boundary and surroundings.Types ofsystems – 

open, closed and isolated.Types ofprocesses- isothermal, adiabatic, isobaric andisochoric, 

reversible and irreversible process. Difference between reversible and irreversibleprocess. 

First law of thermodynamics-mathematical form- Heat capacity of a system– heatcapacity at 

constant volume (Cv) and heat capacity at constant pressure (Cp) – relationshipbetween Cp 

and Cv. Calculations of w, q, dE and dH for the reversible expansion of idealgases under 

isothermal and adiabatic conditions. Joule- Thomson effect-derivation of Joule-Thomson 

coefficient for ideal gases and real gases, inversion temperatures.Hess’s law and 

itsapplications.Variation of enthalpy change of reaction with temperature (Kirchoff’s 

equation).Second law of thermodynamics – Need for second law– statements of Second law – 



 

Carnottheorem, Carnot cycle – Efficiency of heat engine. 

UnitV 12 hrs 
 

Thermodynamics – II: Third law of thermodynamics -concept of entropy– 

Statefunction – entropy change in isothermal expansion of ideal gas - entropy change in 

reversibleand irreversible process – entropy change accompanying by change of phase– 

calculation ofentropychangeofanidealgaswithchangesinpressure,volumeandtemperature–

Entropyof mixing – Physical significance of entropy. Gibbs free energy – Work function– 

Variationof free energy change with temperature and pressure – Criteria for spontaneity– 

GibbsHelmholtzequation–Partialmolarproperties–

ClapeyronClausiusequationanditsapplications. Van’t Hoff reaction isotherm and its 

significance. Van’t Hoff isochore andsignificance. Fugacity – concept – determination of 

fugacity of real gases– variation offugacity with temperature and pressure. Physical 

significance of fugacity. Activity – activitycoefficient. Nernst Heat theoremand its 

applications. Zeroth law of thermodynamics. 

Text Books 

1. M.K. Jain and S. C. Sharma, Modern Organic Chemistry, Visal Publishing Co, 2015. 

2. B.R.Puri,L.R.Sharma,K.K.Kalia,PrinciplesofInorganicChemistry,23rdedition,New Delhi, 

Shoban Lal Nagin Chand & Co., 2015. 

3. B.R.Puri,L.R.SharmaandM.S.Pathania,PrinciplesofPhysicalChemistry,46thEdition,Vishal 

Publishing Company, New Delhi, 2013. 

Reference books 

1. R.T.MorrisonandR.N.Boyd,OrganicChemistry,6thedition,prenticehall,1992. 

2. FACareyandRJSundberg,AdvancedOrganicChemistry,PartA:StructureandMechanisms, 

5thedition, Springer, 2007. 

3. ArunBahlandB.S.Bahl,ATextBookofOrganicChemistry,22ndedn,SChand&Company, 

2016. 

4. I. L. Finar, Organic Chemistry Vol-1, 6thedn, Pearson Education Asia, 2004. 

5. P.Y.Bruice,OrganicChemistry,Vol-1&2,7thedn,PearsonEducationAsia,2012. 

6. J.Clayden, N. Greeves, S. Warren, Organic Chemistry, 2ndedn, Oxford, 2012. 

7. R.D.Madan,ModernInorganicChemistry,3rdedn,S.Chand&CompanyLtd.,Reprint 

2014. 

8. P.L. Soni, Text book of Ionrganic Chemistry, 20thedn, Sultan chand& Sons, 2000. 

9. B.R. Puri, L.R. Sharma, K.K. Kalia, Principles of Inorganic Chemistry, 23rdedn, 

NewDelhi, ShobanLal Nagin Chand & Co., 1993. 

10. Sp.Banerjee,AdvancedInorganicChemistry2ndedn,Vol-1,ArunabhaSen,BooksandAllied 

(P) Ltd., Kolkata, 2017. 

11. Sp.Banerjee,AdvancedInorganicChemistryVol-2,ArunabhaSen,BooksandAllied (P) 

Ltd., Kolkata, 2017. 

12. B.R.Puri,L.R.SharmaandM.S.Pathania,PrinciplesofPhysicalChemist

ry.47thedn, Vishal Publishing Co., 2017. 

14. N. Kundu and S.K. Jain, Physical Chemistry, S. Chand & Company Ltd. 2000 

15. G.M.Barrow, Physical Chemistry, 6th edn, McGraw-Hill Inc., US, 1996. 

 

 

 



 

Semester – IV 

Major Elective II a - Green Chemistry 

Course Code: CC2042 

Hoursper week Credits Total hours Marks 

4 3 60 100 

 

Objectives 
 

• To know the principles of green chemistry. 

• To study the important techniques and green synthesis of compounds. 

• To study the concept of atom economy in chemical synthesis. 

 

Course outcome 
 

CO 
Upon completion of this 

course,the students will be 

able to: 

PSO addressed Cognitive level 

CO - 1 know the principles of 

greenchemistry 

PSO - 1 R 

CO - 2 designgreen synthesis PSO - 5 C 

CO - 3 interpret green method for organic PSO - 3 E 

 synthesis   

CO - 4 synthesize various compounds 

bymicrowaveandultrasoundassiste

d 
methods 

PSO - 4 C 

CO - 5 analyze the important 

techniquesanddirectionsinpractic

inggreen 
chemistry 

PSO - 2 An 

CO - 6 identify the importance of Green 
chemistry inday to day life 

PSO - 8 Ap 

 

Unit I 12 hrs 

Introduction to green chemistry: Definition – need for green chemistry – scope 

ofgreen chemistry. Concept of atom economy – yield – mass intensity and atom 

economy.Calculation of atom economy, mass intensity, mass productivity and carbon 

efficiency. 

Differenttypesofreactionsandatomeconomy–

addition,substitution,eliminationandrearrangements.Concept of selectivity –

 enantioselectivity, chemoselectivity, regioselectivity

 anddiastereoselectivity. 



 

 

Unit II 

12 hrs 

Basic principles of green chemistry: Twelve principles of green chemistry – 

choiceofstartingmaterials–biomimitic,multifunctionalreagents–

materialsreagents.Combinatorial green chemistry – Green Chemistry in sustainable 

developments. Importanceof Green chemistry in day to day life, versatile bleaching agents 

and analgesic drugs. 

Unit III 12 hrs 

Greensolvents:Supercriticalfluids-Introduction–extractionofsupercriticalfluids 

– solvents of super critical fluid – advantages and applications. Carbondioxide as a 

supercritical fluid – features of technique for using super critical carbondioxide – advantages 

andapplication. Chemical reaction in supercritical water and near critical water region. 

Extractionofnaturalproducts,drycleaning,supercriticalpolymerization,hydrogenationandhydrof

ormylation. Ionic liquid as green solvent: Introduction – synthesis of ionic liquids–acidic 

ionic liquid and neutral ionic liquids – applications in organic synthesis. 

Unit IV 12 hrs 

Green catalyst: Catalysis over view: acid catalyst – basic catalyst- oxidation catalyst-

polymer supported catalyst – photosensitized super acid catalyst and Tetra Amido 

MacrocylicLigand(TAML)catalyst.Biocatalyst:microbialoxidation,microbialreduction,enzym

ecatalyzed hydrolytic process, per fluorinated catalyst and modified biocatalyst. 

Developmentofmesoporoussupportsbyliquidcrystaltemplating–neutraltemplatingmethods–

heterogeneous catalyst – solid supported catalyst. 

Unit V   12 hrs 

Greensynthesis:Greensynthesisofthefollowingcompounds–Adipicacid,Catechol, Benzoyl bromide, 

Acetaldehyde, Citral, Ibuprofen and Paracetamol. Microwaveassisted reactions in water – 

Hoffmann Elimination, hydrolysis of benzyl chloride and methylbenzoate–

oxidationoftolueneandalcohols.Microwaveassistedreactionsinorganicsolvents – esterification, Fries 

rearrangement, Clasien RearrangementDiels - Alder 

Reactionanddecarboxylation.Ultrasoundassistedreactions–esterification,saponification,alkylation, 

oxidation, reduction, coupling reactions and Cannizaro reactions. 

Text book 

Ahluwalia,V.K.&Kidwai,M.R.(2005).NewTrendsinGreenChemistry,AnamalayaPublisher

s. 

Reference books 

1. Anastas,P.T.&Warner,J.K.(1998).GreenChemistryTheoryandPractical,OxfordUniversity 

Press 

2. Matlack, A.S.(2001). Introduction to Green Chemistry, Marcel Dekker 

3. Lancaster, M. (2010). Green Chemistry, (2nded.).An Introductory Test RSC Publishing. 

4. AhluwaliaV.K&RajenderS.Varma(2009),GreenSolventsforOrganicsynthesis,Narosa 

Publishing House Pvt. Ltd. 



 

Semester –IV 
 

Major Elective II b – Forensic Chemistry 

Course Code: CC2043 

Hoursper week Credits Total hours Marks 

4 3 60 100 

 

Objectives 
 

• To understand the importance of Forensic chemistry. 

• To gain knowledge on detective materials. 

• To know the applications of forensic laboratories. 

 

Course Outcome 
 

CO Upon completion of this 

course,the students will be 

able to: 

PSO addressed Cognitive level 

CO - 1 list outthe principles 

governingforensic science 

PSO - 1 U 

CO - 2 differentiate toxic chemicals PSO - 2 An 

CO - 3 create mobile forensic 

sciencelaboratories 

PSO - 5 C 

CO - 4 categorize physical evidence PSO - 2 An 

CO - 5 predict the methods used for 

thecollection of finger prints 

PSO - 3 E 

CO - 6 distinguish the cordage and rope 
metallic fragments 

PSO - 3 E 

 

UnitI 12 hrs 
 

ForensicScience:Historyanddevelopmentofforensicscience-forensictoxicology 

-principles,governingthepracticeofForensicscience–

historyofforensicsciencelaboratoryinTamilNadu.FSD’sservices–Anthasapology–Ballistin–

Biology–Chemistry – Document – Excise – Explosives – Narcotives – Photo-physics 

prohibition –Research and Development – serology – Toxicology – Mobile forensic Science 

laboratories –role of forensic scientist injustice – administration system – Legal recognition 

to forensicscience in India. 

UnitII 12 hrs 
 

CrimeMaterials:Physicalevidence–Commontypes–Information–

Classification.Crimematerial-generalnature–Physicalstate–interaction–striations–tears–



 

breakand 

cuts – sources of trace evidence – foot wear – body- trace metal detection – other sources –

fibres – buttons –cordage and rope metallic fragments – soil – paint flakes / smear – 

glassparticles – purntpaner of glass – Glass splinters – dust and airborne particles. 

UnitIII 12 hrs 
 

DNA Profiling: DNA profiling – background – nuclear DNA – mitochondrial DNA –

Technique Blood – Blood groups and their significance – blood strains field test - 

precipitiontest – location of stains.Semen – identification – micro crystalline test – acid 

phosphatase –test. Saliva – identifications – characteristics.Sweat – hair significance – human 

hair –distinguishing features. 

UnitIV 12 hrs 
 

Foot Prints and Explosives: Foot prints – methods used for collection. Propellant –

Gun powder – smokeless powder – semi smokeless powder – Arson – Chemistry of 

fire.Explosives – low explosives – high explosives. 

UnitV 12 hrs 
 

Alcohol Poisioning: Alcohol poisoning – stage of excitement – symptoms and signs –

incoordination – stage of sarcosin – cause of death – medical aspects – dreamlessness. 

Text book 
 

David. E. Newton.(2014). Forensic Chemistry (6thed.).Viva books private Ltd. 
 

Reference books 
 

1. Chatterjea.M.N.&Chawla.R.,(2010),ClinicalChemistry(2nded.).JaypeeBrothersMedical 

Publishers Pvt. Ltd. 

2. NandaMaheswari(2008),ClinicalBiochemistry(1sted.).JaypeeBrothersMedicalPublishers 

Pvt. Ltd 
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Semester - IV 

Major Elective II c : Instrumental Methods of Analysis 

Course Code: CC2044 

Hours per week Credits Total hours Marks 

4 3 60 100 

 

Objectives 

• To understand the instrumental methods of analysis of chemical compounds. 

• To gain knowledge on instrumentation. 

• To know the applications of spectroscopy. 

Course Outcome 
 

CO Upon completion of this course, 

thestudents will be able to: 
PSO addressed Cognitive level 

CO - 1 recognize the principles 

ofadsorption 

PSO – 1 U 

CO - 2 choose specific adsorbents for 
chemical reaction 

PSO – 2 An 

CO - 3 analyze the factors 

affectingchromatography 

PSO – 2 An 

CO - 4 categorize the different analytical 
methods 

PSO – 3 E 

CO - 5 evaluate maxfor organic compounds PSO – 5 E 

CO - 6 to understand the concept of 

flamephotometry 

PSO – 1 U 

CO - 7 apply IR spectroscopy to identify 
functional groups 

PSO - 8 Ap 

 

Unit I 12 hrs 

Chromatography: Chromatography- Definition, plate and rate theory. Classification-

Paper chromatography-Principle-types-ascending, descending and radial - applications. 

Thinlayerchromatography-experimentaltechniqueandapplications.Coloumnchromatography 

–principle,experimentaltechniqueandapplications.Ionexchangechromatography-principle, 

experimental techniques, applications, separation of zinc and magnesium, chlorideand 

bromide. 

Unit II 12 hrs 

Thermo Analytical and Electroanalytical Methods: Thermogravimetric 

analysis(TGA)- 

principle,automaticthermogravimetricanalysis,factorsaffectingTGA,applications.Thermometri
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ctitrations.Differentialthermalanalysis(DTA),simultaneousDTA,TGAcurves.Electrogravimetr

icanalysis-theory,instrumentation,applications.Coulometricanalysis–

coulometrictitrations,applications.Potentiostaticcoulometry.Polarography – principle, 

dropping mercury electrode, experimental assembly, polarographiccurves, applications to 

qualitative and quantitative analysis, concept of pulse polarography.Amperometric titrations 

– principles and applications. 

Unit III 12 hrs 
 

Colorimetric and Spectrophotometric Analysis: Colorimetry: Instrumentation for 

visualcolorimetry, photoelectric colorimetry. Spectrophotometry: Instrumentation. 

Fluorometry-principle,instrumentation,applications.Flamephotometry-

principle,instrumentationandapplication.Nephelometryandturbidimetry–

theoryandinstrumentation,turbidimetrictitrations and applications. 

Uni tIV 12 hrs 

 
Spectroscopy I : Introduction – types– UV Spectroscopy instrumentation – theory –

Adsorptionlaws–typesofelectronictransition,chromophoreconcept–solventeffect 

–woodward – Fieser rule for calculating maxfor benzene and its simple derivatives 

(alcohol,aldehyde, Ketone) – applications of ultraviolet spectroscopy. 

IRspectroscopy–principleandinstrumentation–samplingTechniques–vibrationalfrequencies 

and factors affecting IR spectra – Finger print region – Applications. 

Unit   V 12 hrs 
 

SpectroscopyII:Ramanspectroscopyinstrumentation–RayleighandRamanScattering, 

Stokes and antistokes lines - Raman effect and molecular structure – RamanSpectra of CO2, 

H2O.Advantages and limitations of Raman Spectroscopy. 

NMR spectroscopy–principle relaxation effect, chemical shift, factors influencing 

chemicalshift,solventused–instrumentation,spin–

spincouplingandcouplingconstant,NMRspectrum of simple organic molecules of 1- propanol, 

1, 1, 2 – tribromoethane, ethyl acetate,benzaldehyde – applications of NMR spectroscopy,2D 

NMR and Nuclear Overhauser Effect. 

Constitutional Problems wherever necessary. 
 

Text book 
 

Sharma,B.K.(2004).Instrumentalmethodsofanalysis(23rded.).GOELPublishingHouse, 

Meerut. 
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Reference books 

1. Higson, S. (2003). Analytical Chemistry (1sted.).USA: Oxford University Press. 

2. Christian, G.D. (2007). Analytical Chemistry (6thed.).John Wiley &Sons. 

3. Kemp, W. (1994). Organic Spectroscopy (3rded.).Macmillam. 
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Allied II Chemistry for Physics Major Semester - IV 

Physical Chemistry 

Course Code:CA2042 

Hoursper week Credits Total hours Marks 

4 3 60 100 

 

Objectives 

• To understand the basic concepts ofthermodynamics and nano chemistry 

• To enable them to apply concepts related to chemistry in their careers 

• To know the basic principles of kinetics and photochemistry 

 

Course Outcome 
 

CO Upon completion of this course, the students 

willbe able to: 

PSO 

addressed 

Cognitive

level 

CO-1 remember the theories and the factors 

influencingrate of reaction 

PSO-1 R 

CO-2 understand the laws and theories that 

governphotochemistry 

PSO-1 U 

CO-3 apply the principles of physical properties 

forstructural determination 

PSO-6 A 

CO-4 understand the different laws of thermodynamics PSO-1 U 

CO-5 analyse the importance of nano chemistry 

invarious fields 

PSO-2 An 

 

UnitI 12 hrs 
 

Thermodynamics: Thermodynamics - importance- basic terms - system, 

boundaryandsurroundings-typesofsystems-open-closed-isolated-

homogeneousandheterogeneous -types of processes- isothermal, adiabatic, isobaric, 

isochoric, reversible andirreversible process- difference between reversible and irreversible 

process- state and pathfunctions. First law of thermodynamics- different statements - 

mathematical derivation - heatcapacityofasystem-heatcapacityatconstantvolume(Cv)-

heatcapacityatconstant 
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pressure (Cp) - thermodynamicrelationship between Cpand Cv.Variation of enthalpy of 

areaction with temperature - Kirchoff’s equation. Joule Thomson effect - expression for 

JouleThomsoncoefficientforanidealgasandvanderwaal'sgas-derivation-inversiontemperature–

significance.Secondlawofthermodynamics-needforsecondlawofthermodynamics - different 

statements - Carnot’s cycle. 

UnitII 12 hrs 
 

Chemical kinetics: Rate of reaction- expression of rate - factors influencing rate 

ofreaction - order and molecularity of a reaction - definition and examples - difference 

betweenorder and molecularity- zero, first and second order reactions - examples - derivation 

of rateconstant and half life period - methods of determining order of reaction- use of 

differential -integral - half-life method and Ostwald’s methods. Arrhenius theory-concept of 

activationenergy - effect of catalyst - calculation of energy of activation.Theories of reaction 

rates -collision theory of bimolecular gaseous reactions- activated complex theory. 

UnitIII 12 hrs 

 
Physical properties and structure determination: Dipole moment- definition 

andexpression for dipole moment - applications - molecular geometry- cis-trans isomerism 

anddisubstituted benzene derivatives. Dia , para and ferro magnetism - magnetic 

susceptibilityandmagneticmoment-measurementusingGuoybalance 

applicationofmagneticproperties. 

Thermogravimetricanalysis-principles-applications.Chromatography-

classification.Columnchromatography-principle-experimentaltechniques-factorsaffecting 

column efficiency and applications. TLC -principle- experimental techniques -advantages-

limitations-applications.GC-principle-experimentaltechniques-applications. HPLC - principle 

and experimental techniques. 

UnitIV 12 hrs 
 

Photochemistry: Importance of photochemistry - difference between thermal 

andphotochemical reactions -laws of photo chemistry - Beer-Lambert’s Law -Grother’s -

Drapers law - Stark-Einstein’s law - quantum efficiency - electronic excitations - singlet 

andtriplet states - Jablonski diagram - internal conversion - intersystem crossing - 

fluorescence -phosphorescence - difference between fluorescence and phosphorescence 

.Types of photochemical reactions based on quantum efficiency (= 1,  < 1 and  > 1) - primary 

andsecondary process of photo chemical reaction - photo chemical rate law - kinetics of 

photochemical reactions - combination of H2and Cl2- decomposition of HI- photosensitization 

-photosensitizers- Chemiluminescence – bioluminescence. Lazers -principle - uses. 

UnitV 12 hrs 
 

Chemistry of Nanomaterials: Nanotechnology-introduction,fundamentalprinciples-

nanoparticles-size-nanoparticlesofmetals-semiconductorsandoxides. 
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Synthesis of nano sized compounds- reduction methods by sodium citrate and borohydride -

Sol-gel method and chemical vapour deposition,,method - properties - optical and 

electrical.,Nano clusters - carbon nano tubes- single walled nano tubes and multi-walled 

nanotubes -properties of carbon nanotubes – applications - Application of nano chemistry in 

variousfields. 

Text books 
 

1. Puri,B.R.,Sharma,L.R.&Pathania,M.S.(2013).ElementsofPhysicalChemistry,India : Vishal 

Publishing Co. 

2. Kaur,H.(2007).AnIntroductiontoChromatography.(2nded.).India:PragatiPrakashanPublishi

ng Ltd. 

Reference books 
 

1. PeterAtkins&JulioDePaula(2014).PhysicalChemistry(10thed.).OxfordUniversityPress. 

2. Castellan, G. W. (2004). Physical Chemistry, (4thed.).Narosa. 

3. McQuarrie, D. A. and Simon, J. D., (2004). Molecular Thermodynamics, Viva Books 

Pvt.Ltd. New Delhi. 

4. Engel, T.& Reid, P. (2012). Physical Chemistry (3rded.).Prentice-Hall. 

5. Mortimer, R. G. (2009). Physical Chemistry (3rded.).Elsevier: NOIDA, UP. 
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SemesterIII & IV 

Major Practical II 

Semi micro inorganic mixture analysis 

Course Code: CC20P2 

Hours perweek Credits Total hours Marks 

2 2 30 100 

 

Objectives 

• To study the principles of qualitative analysis. 

• To make the students understand what are interfering anions. 

• To make them eliminate the interfering anions. 

• To do the inter group separation of cations and the analysis of each group. 

Learning Outcome 
 

 

CO 

Upon completionof this 

practicalthe students will be 

able to 

 

PSO 

 

CL 

CO – 1 understand the principles 

ofqualitative analysis 

PSO - 1 U 

CO – 2 to detect the different anions PSO - 5 An 

CO – 3 to eliminate the interfering anions PSO - 5 E 

CO – 4 to detect the different cations PSO - 5 E 

Analysis of an Inorganic mixture containing two anions and two cations. 

Two anions and two cations may be selected from the following: 

Anions 
 

1. Carbonate 2. Sulphate 3. Nitrate 4. Chloride 

5. Oxalate 6. Borate 7. Fluoride 8. Phosphate 

Cations 
 

1. Lead 2. Copper 3.Bismuth 4.Cadmium 5. Manganese 

6. Nickel 7. Cobalt 8.Zinc 9.Barium 10. Strontium 

11. Calcium 12. Magnesium 13. Ammonium 

Text Books 

1.  Thomas,A.O.(1999).PracticalChemistryforB.ScMainstudents,Scientificbookcenter, 

Cannanore. 

2.  Vogel,I.(1990).ATextBookforQualitativeInorganicAnalysis,EnglishLanguageBook 

Society and Longmans. 
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Semester – III & IV 

Allied II : Practical 

Volumetric and Organic Analysis 

Course Code: CA20P1 

Hoursper week Credits Total hours Marks 

2 2 30 100 

 

Objectives 
 

• To learn the principles of volumetric analysis. 

• To analyze organic substances systematically. 

• To prepare solid derivatives for organic substances. 

 

Learning Outcome 
 

LO Upon completionof this 

practicalthe students will be 

able to 

PSO CL 

CO – 1 recognize the indicators used in 
volumetric analysis 

PSO - 1 U 

CO – 2 estimate the amount of 

substancepresent in the sample 

solution 

PSO - 4 E 

CO – 3 develop practical skills PSO - 7 E 

CO – 4 understand and remember 

theconcepts and theory of 

qualitativeand quantitative 

analysis 

PSO - 1 U 

CO – 5 utilizing the mathematical skills in 
doing calculations 

PSO - 5 Ap 

CO – 6 employ suitable methods 

tominimize errors 

PSO - 5 Ap 

 

Volumetric analysis- 40 marks  Organic analysis- 20 marks  

Acidimetry & Alkalimetry 

1) Estimation of sulphuric acid. 
 

2) Estimation of sodium carbonate 
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Permanganometry 
 

1) Estimation of ferrous ammonium sulphate 

2) Estimation of ferrous ion 

3) Estimation of ferrous sulphate 

4) Estimation of oxalic acid 

 

Complexometry 
 

1) Estimation of magnesium 

2) Estimation of zinc 

3) Estimation of lead 

 

Organic Substance Analysis 
 

• Systematic analysis of the organic compound with the view to find out the following. 

• Detection of extra element 

• Aliphatic or Aromatic 

• Saturated or unsaturated 

• Natureofthefunctionalgroup(phenol,dihydricphenol,monocarboxylicacid,ester,aldehyde, 

ketone , reducing sugar , primary amine and diamide) 

 
 

Text Books 
 

1. Thomas,A.O.(1999).PracticalChemistryforB.ScMainstudents.Cannanore:Scientificbook 

center. 

2. Vogel,A.I.(1990).ATextBookforQualitativeInorganicAnalysis.TheEnglishLanguage Book 

Society and Longmans. 
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Semester - IV 

Part IV : Add on course IV : Professional English for physical sciences 

Course Code : APS204 

Hours per week Credits Total hours Marks 

2 2 30 
100 

 

UnitI 6 hrs 
 

Communication 
 

Listening – Listening to two talks / Lectures by specialists on selected 

subjectsSpeaking – Small Group Discussions 

Reading – One Subject Based Reading text followed by comprehension activities / 

exercisesWriting – Summary writing based on the reading passages (Free Writing) 

UnitII 6 hrs 
 

Description 
 

Listening – Product 

LaunchSpeaking – Debates 

Reading – Reading Texts on advertisements (On products relevant to the subject areas) 

andanswering inferential questions 

Writing – Writing an argumentative / persuasive essay 
 

UnitIII 6 hrs 
 

Negotiation Strategies 
 

Listening – Interview by a famous celebrity 
 

Speaking –Interviewing any professional / Creating Vlogs (How to become vloger and 

usevloging to nurture interest – subject related) 

Reading – Blog 
 

Writing – Blog Creation 
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UnitIV 6 hrs 
 

Presentation Skill 
 

Listening – Listening academic videos (Prepared by EMRC Other MOOC videos on 

Indianacademic sites) 

Speaking – Making oral presentations through short films – subject based 
 

Reading – How is creativity possible in Science (Continuation of essay in semester 

III)Writing – Creating flyers and Brochures (Subject Based) 

UnitV 6 hrs 
 

Critical Thinking Skills 
 

Speaking – Presentation (Without Aids) 
 

Reading & Writing – Product Profiles / Writing an Introduction. 
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Semester - III & IV 

Part V 

Foundation Course II : Personality Development 

Course Code: FCV202 

 
 

Objectives 
 

• To practice personal and professionalresponsibility. 

• To develop and nurture a deep understanding of personalmotivation. 

 

Course Outcome 

CO No. Upon completion of this course, the students will 

beable to: 

PSO 

Addressed 

Cognitive 

Level 

CO-1 identify various dimensions and importance 

ofeffective personality 

PSO- A 

CO-2 apply the models of positive thinking in real 

lifesituations 

PSO- A 

CO-3 To overcome shyness and loneliness and cope up 

withthe society. 

PSO- Y 

 

Unit I 
 

Personality–Factorsinfluencingpersonality–Theoriesonpersonality–

Typesofpersonality.Selfacceptance–selfawareness–selfconcept–elements-selfesteem–

typesofselfesteem 

– impact of self esteem – importance – low self esteem. 
 

Unit II 

Self actualization– characteristics – Positive thinking – The profile of a positive thinker –

Positive attitude – Models of positive thinking. Worry – Why to worry – ways to overcome –

ways to turn negative thinking into positive. 

Unit III 

Motivation–Sourcesofmotivation–Typesofmotivation–Factorsdeterminingmotivation– 

characteristics of motivation. Goal setting – Types of goals – ways to achievegoals.Decision 

making – Steps for decisionmaking. 
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Unit IV 

Time Management – Definition – Controversies regarding time management – importance –

Ways to manage time – controlling interruption – Leisure. Leadership and team building –

types–qualitiesofagoodleader–groupformation–types-responsibilitiesofgroupmembers– 

instructions to form groups. Communication – classification – verbal and nonverbal –rules– 

hindrance to communication. 

Unit V 

Processofcopingoradjustments–coping–maladjustment–frustration–types–techniquesto 

overcome frustration. Mental stress – types – mechanism of coping – positive and 

negativemechanism –steps for adjustment in life – coping with shyness – loneliness – 

techniques toovercome shyness andloneliness. 

Text book 

AazhumaiVazhampera– Dr. Sr. Mary Jhonsy, Dr. M. Mary Helen Stella and Dr.AnithaMalbi 
 

Reference books 

1. PersonalityDevelopment(1999).Selvaraj,PalayamkottaiCommunityCollege,V.M.Chattram

,Tirunelveli. 

2. ResourcebookforValueEducation(2002).ManiJacob,InstituteofValueEducation,NewDelhi 

3. Youcanwin(1998).ShivKheera,publishedbyRajiveBeri,MacmillanIndiaLtd,NewDelhi. 

4. Thesevenhabitsofhighlyeffectivepeople(1990).CoveyStephen,R.SimonandSchuster, 

NewYork. 

5. Change or be changed (2008). Dr. Xavier Alphonse, S. published by ICRDCE, Chennai. 
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VALUE ADDED COURSE FOOD SCIENCE 

Course code: VAC201 

 

 

  
Objectives: 

 

• Toknowtheprinciplesoffoodpreservation. 

• To learn various adulterants in food. 
 
 
 

UNIT-I 
 

Analysis of foods such as milk, flour, carbohydrates (mono-.di- and 

polysaccharides)honey, jam, spices, tea, coffee and beverages for their calorific value, fibre, 

fat, moisture andash contents. 

UNIT- II 
 

Pesticide analysis in food products – extraction and purification of samples – 

Highperformance liquid chromatography – Gas chromatography – Thin layer 

chromatography foridentification of chlorinated pesticides in food products. 

Analysis of vitamins (A, B1,B2,B6,B12and C). 
 

UNIT-III 
 

General principles of food preservation by use of high temperature – low temperature 

– drying – radiation – chemical additives techniques. 
 

General principles of quality control – quality attributes –size, shape, colour, 

viscosity,texture, taste and flavour. 

UNIT- IV 
 

Common food adulterants – tests to detect food adulterants – Government and 

tradestandards forquality food laws and regulations. 

UNIT- V 
 

Methods of evaluation of food quality – sensory evaluation – objective techniques –

microbiologicalmethods.Agenciesforevaluationoffoodquality–NationalandInternational. 

Book for Study 

1. LewisM.J.,PhysicalPropertiesofFoodProcessingSystem,EllisHorwoodLtd.,England.1987. 

2. S. Suzanne Nielsen, Food Analysis, 4thEdition, 2010. 

REFERENCES 
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1. GiridarilalSidappaG.S.andTandanG.l.,PreservationofFruitsandVegetables,ICAR,New 

Delhi. 

2. FPO, Quality Control, 1955. 

3. HoraceD.Graham,TheSafetyofFoods,2ndEdition,AirPublishingCo.Inc.,WestPort,1980. 
4. Julie Miller Jones, Food Safety, Eagan Press,USA,1992. 

5. LewisM.J.,PhysicalPropertiesofFoodProcessingSystem,EllisHorwoodLtd.,England.1987. 

6. PicgottJ.R.,SensoryAnalysisOfFoods,ElservierAppliedSciencePublisher,NewYork,1984. 

7. WilliamC.Frazier,DennisC.Westhoff,FoodMicrobiology,4thEdition,TataMcgrawHillPublis

hing Company Ltd., New Delhi. 
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VALUE ADDED COURSE 

CHEMICALS OF EVERY DAY USE 

VAC202 

 

Total hours:30 
 

 
 

Objective 
 

To develop skill in preparing chemicals of every day use. 

 

UNIT –I 
 

Soaps: 
 

Types of soaps-toiletand washing and transparent soap, shaving soaps, liquid soap-

methods of preparation, cleaning action of soaps. 

Detergents 
 

Cationic, anionic and non ionic detergents – detergents containing enzymes. Eco-

friendly detergents. 

 
UNIT –II 

 

Cosmetics: I 
 

Chemistry of face creams, cold cream, vanishing creams, toilet powders, hand 

lotionand creams, nail bleach, nail lacquer, nail lacquer removers, lipstick, eye-makeup, eye 

lid,hair oils, hair creams, hair dyes, hair removers, hazards of cosmetics. 

 
UNIT -III 

 

Cosmetics: II 
 

Perfumes-definition- classification as natural and synthetic-composition 

oringredients. 
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Fixatives: Name of the oil, source, components. 
 

UNIT -IV 
 

Preparation and uses of the following 
 

Tooth paste, tooth powder, boot polish, gum paste, sealing wax, phenoyle, moth 

balls,liquid blues, chalk crayons, inks, agarpattis and camphor tablets. 

 
UNIT -V 

 

Vital chemicals at home: 
 

Preparation ,propertiesand uses of washing soda,baking powder ,vinegar 

,bleaching powder, shampoo,washing powder and sugar. 

 

 
 

Text Book 
 

1. 1. Text book of Allied Chemistry by Dr. T. Syed Ismail, Aashiq Publications, 2011. 
 

2. Applied Chemistry by D.M. Yusuff, Nisa Publications, 2010. 
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VALUE ADDED COURSE 

CLINICAL CHEMISTRY 

VAC203 

Total hours:30 
 

 

Objectives: 
 

• To give an awareness on safety measures in the lab. 

• Toenablethestudentstoawareofthevariouscommondiseasesandtheircontrolmeasures. 

• Toknow thecomposition of blood and blood grouping. 

 

Unit I: 
 

Safetyinlaboratory–importance,personalprotection–dangerstoavoid–chemicalhazards – acid 

burns – acid and alkali on eye, poisoning by strong acids, caustic alkali.Hazards of carbon 

monoxide. 

Unit II: 
 

First-aid box- Rules of first aid, first aid for accidents, cuts, bruises. bleeding, fracture, 

burns,fainting and poisonous bites. 

Unit III: 
 

Compositionofblood–bloodgrouping-identificationofbloodgroupsandmatching.Determination 

of glucose in serum, Tests for salts in serum and urine. 

Unit IV: 
 

Diseases and treatment - I 
 

Common diseases – causes and treatment of insect borne diseases – malaria and filariasis. 
 

Air borne diseases – diphtheria, woophing cough and tuberculosis. Water borne diseases –

chlolera, typhoid and dysentery. 
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Unit V: 
 

Diseases and treatment –II 

Diabetes–control,dosageandusesofinsulin,oralandhypoglycemicdrugs.Cardiacdiseases – 

cardio vascular drugs. Hyper tension – anti hypertensive drugs. 

 

 

Text Books 
 

1.Textbook ofPharmaceuticalChemistry-JayaShreeGosh,SultanChand&Co.S.Chandand 

Company. Ram Nagar, N. Delhi, 1992. 

 
 

Reference Books 
 

1. Medicinal Chemistry - Ashutoshkar, New age International (p) Ltd, publishers, 1996. 
2. Weil, J. H. &Wilfy, (1987). General Bio Chemistry, (6thed.).Eastern publishers. 
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VALUE ADDED COURSE 

DAIRY CHEMISTRY   

VAC204 

Objectives 
 

1. Togain knowledge on pasteurization of milk. 
 

2. Tounderstandthe preparation ofspecial milk and dairy products. 
 

3. To learn the common milk adulterants, preservatives and detergents. 

 

Unit I: Properties of milk 

Milk - definition - composition , Factors affecting composition of milk - food 

andnutritive value. Milk constituents– water, fat, proteins, lactose and mineral matter. 

Adulterants in milk– definition, common adulterants and their detection.Preservativesinmilk–

definition,commonpreservativesandtheirdetection. 

 

Unit II : . Pasteurization of milk 
 

Pasteurization – definition, objectives and requirements of pasteurization. 

Methodsofpasteurization–in-the-bottlepasteurization,batch/holdingpasteurizationorLow-

Temperature–LongTimepasteurization(LTLT),HighTemperature–ShortTimepasteurization 

(HTST), Ultra-High Temperature pasteurization (UHT) 

Dairy detergents – definition – different types. 

 

Unit III: Special Milks 
 

Sterilizedmilk–definition,advantagesanddisadvantagesandmethodofmanufacture. 

Homogenized milk– definition, merits and demerits, method of manufacture. 

Flavoured milks – definition, purpose, types of flavoured milks, method of 

manufacture.Chocolate flavoured milk, Fruit flavoured milk and vitaminized milk. 

 

Unit IV: Milk Proteins and Vitamins 

 

Milk Proteins:Physical properties of milk proteins- hydration of proteins, solubility - 

effectof heat on milk proteins. 

Milk vitamins:Water soluble vitamins and fat soluble vitamins in milk- importance of 

thevitamins with respect to physiological activity - effect of heat treatments and exposure 

tolight radiation. 
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Unit V: Milk products 

Icecream:Definition–classification–composition–foodandnutritivevalue–defectsinice cream, 

their causes and prevention. 

Cheese:Introduction–definition–classification–composition–foodandnutritivevalue– 

Dairy Sweet: Preparation of peda, gulabjamun, rossogolla and kheer paneer. 
 

Text Books 
 

Sukumar De. (1991). Outlines of Dairy Technology, (1st ed.). Oxford University Press. 

 

Reference Books 
 

1. WebbJohnson&Alfond,FundamentalsofDairyChemistry.Delhi:C.B.S.PublishersandDistri

buters. 

2. Rangappa,K.S&Achaya,K.T.(1974).IndianDairyproducts,Bombay:AsiaPublishingHouse. 

3. Webb,B.H.&Whittier,E.O.(1970).By-productsfromMilks,Westport,Connecticut: 

A.V.I. Publ. Co. Inc., 

4. Srinivasan,M.R.&Anantakrishnan,C.P.:(1957).MilkProductsofIndia,ICARAnimalHusban

dry Series No. 4, New Delhi. 

5. Murray,R.K.,Granner,D.K.,Mayes,P.A.&Rodwell(1990).V.W.Harper’sBiochemisry,(21ste

d.). McGraw-Hill. 
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Semester - V 

Core V: Organic Chemistry – I 

Course Code : CC2051 
 

Hours Per week Credits Total hours Marks 

5 5 75 100 

 

Objectives: 
 

• Tounderstandsymmetryelements,stereoisomerismandconformationalanalysi

soforganic compounds. 

• Toknowthemethodsofsynthesisandthereactionsofcarbonyl,nitrogencontainin

gand heterocyclic compounds. 

 

Course Outcome 

 
CO - 
No. 

Upon completionof 

coursestudents will be able 

to 

PSO CL 

CO - 1 understandtheconceptofopticalactivit

y,stereoisomerismandstereo 
isomers. 

PSO-1 U 

CO - 2 rememberthepreparationandsynthesi

sofcarbonyl,Nitrogencontainingandh

eterocycliccompounds. 

PSO-4 R 

CO - 3 apply the synthetic methods to 
synthesize new compounds 

PSO-4 A 

CO - 4 analyze the syntheticimportance 

ofdifferent organic compounds 

PSO-2 An 

CO - 5 create alternate routes to prepare 
new compounds. 

PSO-5 C 

 

Unit I: Stereochemistry 15 hrs 
 

Opticalisomerism:Opticalactivity-elementsofsymmetry,opticalactivityofcompounds 

containing asymmetric carbon atoms-lactic and tartaric acids, Chirality-

achiralcarbonmolecules-(+),(-)andD,Lnotations.Projectionformulae-Newmann,Fischer,Flying 

Wedge, Sawhorse and projection formulae notation for optical isomers, Cahn - Ingoldand 

Prelog rules, R-S notation, enantiomers and diastereomers, racemic and mesoforms. 

Racemisation-resolution of racemic mixtures. Walden inversion and asymmetric synthesis. 

Opticalactivityofcompoundswithoutasymmetriccarbonatoms-biphenyl,allenesandspiranes. 
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Geometrical isomerism : Maleic and fumaric acid- aldoximes and ketoximes. Methods 

ofdistinguishing geometrical isomers, determination of configuration of ketoximes - 

Beckmannrearrangement, E-Z notation. 

ConformationalAnalysis:Introductionofterms-

configurationandconformation,dihedral angle, torsional strain, conformational analysis of 

ethane,n- butane, 1,2-dichloroethane and cyclohexane. 

Unit II: Carbonyl Compounds – I (Aldehydes and Ketones) 15 hrs 
 

Synthesis of aldehydes and ketones- synthesis of aldehydes from acid 

chlorides,Stephen’s reduction - Gattermann-Koch and Etard reactions - synthesis of ketones 

fromnitriles, dialkylcadmium, alkyl lithium and lithium dialkylcuprate and Friedel-Crafts 

andHoesch reactions. Mechanism of nucleophilic additions to carbonyl group-addition of 

HCN,alcohols, thiols, sodium bisulfite, Grignard reagents -condensation with ammonia and 

itsderivatives-

Aldol,Perkin,BenzoinandKnoevenagelcondensations,Wittigreaction,Mannichreaction,Reform

atskyreactionandCannizaroreaction.OxidationbyTollen’sreagent,KMnO4,hypohalite,SeO2and

peracids.ReductionbyH2/Ni,H2-Pd-C,NaBH4,LiAlH4, MPV, Clemmenson and Wolff-Kishner 

reductions, α, β unsaturated aldehydes andketones – preparation and reactions. 

Unit III: Carbonyl Compounds – II (Carboxylic acids and their derivatives) 15 hrs 
 

Preparation of carboxylic acids, acidity of carboxylic acids, effects of substituents 

onacid strength, acidity of aliphatic and aromatic acids. Reactions of carboxylic acids - Hell-

Volhard-Zelinskyreaction,Synthesisofacidchlorides,estersandamides,Reductionofcarboxylic 

acids, methods and mechanism of decarboxylation. Methods of preparation 

andchemicalreactionsofhaloacids-Hydroxyacids-malic,tartaricandcitricacids-

unsaturatedmonocarboxylicacids-dicarboxylicacids.Preparationandreactivityofcarboxylic 

acid derivatives - acid chlorides, esters, amides and anhydrides - Mechanisms ofesterification 

and hydrolysis– acid catalysed reactions. Relative stability of acyl derivatives -

interconversion of acid derivatives by nucleophilic acyl substitution. 

Unit IV: Nitrogen Containing Compounds 15 hrs 

 

Preparation of nitroalkanes and nitroarenes - Chemical reactions of nitroalkanes 

andnitroarenes - reduction in acidic, neutral and alkaline media. Methods of preparation of 

alkyland aryl amines– Ritter reaction, Hofmann ammonolysis – Hofmann degradation – 

Schmidt,Curtius reaction - Leuckart reaction- Ullmann reaction - Gabriel phthalimide 

reaction andHofmann reaction - separation of a mixture of primary, secondary and tertiary 

amines-Hinsberg’s and Hofmann’s method -Basicity of amines - basicity of aliphatic and 

aromaticamines-reactionsofamines.Aryldiazoniumsalts–benzenediazoniumchloride-

preparation, reactions and synthetic transformations. 



 

Unit V: Heterocyclic Compounds 15 hrs 
 

Aromaticcharacteristicsofpyrrole,furan,thiopheneandpyridine-Comparisonofthe 

basicity of pyridine, piperidine and pyrrole. Methods of synthesis and chemical reactionswith 

special emphasis on the mechanism of electrophilic substitution and mechanism 

ofnucleophilic substitution reaction in pyridine derivatives. Preparation and reactions of 

indole,quinolineandisoquinoline-Fischerindolesynthesis,SkraupsynthesisandBischler-

Napieralskisynthesis,reactionsandmechanismofelectrophilcsubstitutionreactionsofindole, 

quinoline and isoquinoline. 

Text book 
 

Jain, M. K. & Sharma, S.C.(2016), Modern Organic Chemistry (4thed.).Vishal Publishers. 

 

Reference Books 
 

1. ErnestL.Eliel,SamuelH.Wilen,andLewisN.Mander(1994).StereochemistryofOrganic 

Compounds. New York: Wiley. 

2. Soni,P.L.&Chawla,H.M.(2014).ATextbookofOrganicchemistry(20thed.).SultanChand & 

Sons. 

3. R. T. Morrison and R. N. Boyd, Organic Chemistry (1992). 6thedition, prentice hall,. 

4. Tewari (2016). Advanced Organic Chemistry(1stEdn.), Books and Allied Pvt.Ltd. 

5. Finar, I.L. (2014). Organic Chemistry, Volume 1&II(18thed.).Pearson 

publishers.J.Clayden, N. Greeves, S. Warren, Organic Chemistry, 2ndedn, 

Oxford, 2012. 

1. 



 

Semester - V 

Core VI: Inorganic Chemistry – I 

Course Code : CC2052 
 

Hours per week Credits Total hours Marks 

5 5 75 100 

 
Objectives 

• To understand the chemistry of transition, innertransitionelements and 

organometallic compounds 

• To know the nomenclature and isomerism in co-ordination compounds 

• To learn theprinciples ofanalytical chemistry 

Course Outcome 
 

CO - 
No. 

Upon completionof the 

coursestudents will be able to 

PSO CL 

CO - 1 acquireknowledge  on  transition 
and inner transition elements 

PSO – 1 U 

CO - 2 nameco-ordination compounds PSO – 5 A 

CO - 3 analyse the nature of bondingin co-

ordinationandorganometalliccompou

nds 

PSO – 2 An 

CO - 4 predictthegeometryandcolourand 
spin ofco-ordination compounds 

PSO – 4 E 

CO – 5 minimize

analysis 

the errors in chemical PSO – 2 An 

 

Unit I : dand f-block elements 15 hrs 

TransitionElements:Generalgrouptrendswithspecialreferencetoelectronicconfigurati

on, colour, variable valency, magnetic and catalytic properties and ability to 

formcomplexes.Differencebetweenthefirst,secondandthirdtransitionseries.Extraction,propertie

s and uses of Ti, V, Mo and W.Toxicity of Cd and Hg – oxides, mixed oxides,halides, and 

oxohalides of transition metals – synthesis, reactivity and uses of vanadates,chromates, 

dichromate, molybdates, tungstates, tungsten bronzes, manganate, 

permanganate,ferrocyanide,ferricyanide,platinum(IV)chloride,chloroplatinicacidandpurpleof

Cassius 

–Interstitial compounds – nitrides, carbides, hydrides, borides of Ti, V, Cr, W and 

theirindustrial uses. 

InnertransitionElements:Electronicconfiguration,oxidationstates,colour,spectraland

magneticproperties.Causesandconsequencesoflanthanidecontraction-

usesoflanthanides.Comparisonbetweenlanthanidesandactinides.Extraction,propertiesand 



 

uses of thorium and uranium, compounds of uranium-zinc uranyl acetate and uranium 

hexafluoride. 

Unit II: Co-ordination chemistry I 15 hrs 

Doublesaltsandco-ordinationcompounds-differences-types of ligands. Nomenclature 

and isomerism-structuralisomerism–ionization,hydrate,co-ordination,linkage and co-

ordination position isomerism. Stereoisomerism– geometrical isomerism 

intetrahedralandoctahedralcomplexes-opticalisomerisminoctahedralcomplexes. 

Theoriesof co-ordination compounds- Werner’s theory- postulates– verification 

ofWerner’stheory-cobaltamminecomplexes. EANrule–calculationofEANinmetalcomplexes 

and carbonyls.   Pauling’s theory (VBT) – postulates - application of VBT tosquare planar 

and tetrahedral complexes, inner and outer complexes – merits and demerits ofVBT. 

 
Unit III : Co-ordination chemistry - II 15 hrs 

Shapes of d-orbitals. Crystal field theory– Crystal field splitting of tetrahedral, 

squareplanarandoctahedralcomplexes. FactorsaffectingcrystalfieldstabilizationenergyCFSE–

crystal field splitting energy values and stability of complexes. Weak and strong fieldligands–

spectrochemicalseries. Distortionfromperfectsymmetry–Jahn-Tellartheoremand its effect. 

Molecular Orbital Theory (MOT)– MO diagrams of ML6type complexes.Stability of metal 

complexes – relation between stability constant and dissociation constant–factors affecting 

the stability of metal complexes from thermodynamic data. Irving Williamseries – 

stabilization of unstable oxidation state.Substitution reactions of square planarcomplexes – 

trans effect. 

Unit IV: Organometallic Chemistry 15 hrs 

Introduction - structure and application of metal carbonyls -mono and poly 

nuclearcarbonylsofNi,Fe,Cr,CoandMn-synthesisandstructure-nitrosylcompounds-

classification,preparationandproperties-structureofnitrosylchlorideandsodiumnitroprusside. 

Nomenclature of organometallic compounds, 16- and 18- electron rule. Structure 

andbondingintransitionmetalcarbonyls-polynuclearcarbonyls,bridgingandterminalcarbonyls, 

transition metal alkyls, carbenes, and carbynes, and metallocenes. 

Photochemistryoforganometalliccompounds-

Wilkinson’scatalystandalkenehydrogenation,hydroformylation, Monsanto acetic acid 

process, Ziegler – Natta catalyst and polymerizationof olefins. 

Unit V: Analytical Chemistry 15 hrs 

Errors: Types of errors-determinateandindeterminateerrors-minimizationoferrors. 

Precisionandaccuracy-waysofexpressingprecision.Standarddeviation-meandeviation – relative 

mean deviation and coefficient of variance. Accuracy- absolute error-relative error- 

confidence limit- Rejection of a doubtful value – Q Test and related problems. 



 

Principles and requirementsof gravimetric analysis- mechanism of precipitation– 

digestion,filtration,washing,dryingandignition. Factorsaffectingsolubilityofprecipitate-co-

precipitation and post precipitation – prevention and difference between co-precipitation 

andpost precipitation, precipitation from homogenous solution. 

Text books 
 

1.Puri.B.R.,Sharma,L.R.&Kalia,K.C.(2014).PrinciplesofInorganicChemistry,MilestonePublis

hers. 

 

Reference Books 
 

1. Lee, J.D. (2008). Concise Inorganic Chemistry, (5thed.).John Wiley and Sons. 

2. Soni,P.L.&Katyal,M.,(2006).AtextbookofInorganicChemistry,(12thed.).S.Chandand Co. 

3. Asim K. Das, (2007). Bio-inorganic Chemistry, Books and Allied (P) Ltd. 

4. Mendham,J.,Denney,R.C.,Barnes,J.D., Thomas,M.J.K.(1968).TestBookofQuantitative 

Inorganic Analysis (6thed.).English Language Book Society. 

5. Satake. M., (2011), Co-ordination Chemistry, (1sted.).Discovery Publishing House. 

6. Madan, R.D. (2005). Modern Inorganic Chemistry, (13thed.).S. Chand and Company. 
7. Cotton and Wilkinson , Advanced Inorganic Chemistry. Willey student edition, 2014 

https://www.amazon.com/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&text=J.%2BMendham&search-alias=books&field-author=J.%2BMendham&sort=relevancerank
https://www.amazon.com/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&text=R.C.%2BDenney&search-alias=books&field-author=R.C.%2BDenney&sort=relevancerank
https://www.amazon.com/s/ref%3Ddp_byline_sr_book_3?ie=UTF8&text=J.%2BD.%2BBarnes&search-alias=books&field-author=J.%2BD.%2BBarnes&sort=relevancerank
https://www.amazon.com/s/ref%3Ddp_byline_sr_book_4?ie=UTF8&text=M.J.K.%2BThomas&search-alias=books&field-author=M.J.K.%2BThomas&sort=relevancerank


 

 

Semester - V 
 

Core VII: Physical Chemistry 

Course Code: CC2053 

Hours per week Credits Total hours Marks 

6 5 90 100 

 

Objectives: 
 

• To know the concepts of conductance , strong and weak electrolytes 

• To understand the working of electro chemical cells, EMF measurement and 

theirapplications 

• To learn the basic principles and applications of spectroscopy 

 

Course Outcome 
 

CO - 
No. 

Upon completionof the 

course,students will be able 

to 

PSO CL 

CO - 1 understand the basic principles of 
electrochemistry 

PSO - 1 U 

CO - 2 apply EMF measurements 

indifferent fields of 

chemistry 

PSO - 2 A 

CO - 3 analyzethe working of electrical 
appliances in day to day life 

PSO - 5 An 

CO – 4 remember the principle 

andapplications of the different 

spectraltechniques 

PSO - 7 R 

CO – 5 interpret the IR,NMR and ESR 
spectra of simple molecules 

PSO – 3 E 

Unit I : Electrochemistry – I 18 hrs 
 

Definition – conductance, specific conductance, equivalent conductance and 

molarconductance–factorsaffectingconductanceofasolution.Strongandweakelectrolytes 

–variationofequivalentconductancewithdilution.Debye-Huckeltheoryofstrongelectrolytes–

Debye-Huckel–Onsagarequation.Kohlrausch’slawanditsapplications-Applications of 

conductance measurements–Determination of of weak acid and weakbase-

degreeofdissociationofweakelectrolytes-solubilityandsolubilityproductsofsparingly soluble 

salts and conductometric titrations. Transport number– determination of transportnumber by 

Hittorff’s method and moving boundary method. Hydrolysis-hydrolysis 



 

constant-degree of hydrolysis of salts of weak acids and strong bases, weak bases and 

strongacids – determination of degree of hydrolysis – conduction and distribution methods. 

Unit II: Electrochemistry – II 18 hrs 
 

Electrochemicalcells––reversibleandirreversiblecells-EMFofcells–determination - cell 

representation. Single electrode potential – types of electrodes – metal-

metalionelectrodes,amalgamelectrodes,gaselectrodes,metal–insolublemetalsaltelectrodes and 

oxidation - reduction electrodes - standard hydrogen electrode(SHE) andcalomel electrode. 

Nernst equation for electrode potential – Nernst equation for emf of cells –standard electrode 

potential – determination. Electro chemical series – thermodynamics ofgalvanic cells –G, 

H, S and equilibrium constant (K). 

Concentrationcells–withtransferenceandwithouttransference–liquidjunctionpotential 

and its elimination. Applications of EMF measurements–determination of transportnumber, 

valency of an ion, pH of a solution using hydrogen, quinhydrone and glass 

electrode.Potentiometrictitrations-acid-base,oxidation-

reductionandprecipitationtitrations.Decomposition potential and overvoltage 

Unit III : Applied Electro Chemistry 18 hrs 
 

Application of electrochemical principle in inorganic chemistry– manufacture 

ofNaOH and H2O2.Organic electro chemistry – electro chemical oxidation – Kolbe’s 

synthesis –electro reduction of carbonyl compounds – adiponitrile synthesis. Electroplating – 

principle -electro plating of copper, nickel and cadmium – types of coating – protection of 

pipelines –protection of ships in sea.Power sources – primary cells – Lechlanche cell – 

principle–selectionofanodeandcathode–alkalineMnO2cells–secondarycells–characteristics–

lead storage ,lithiumand nickel-cadmium battery. Fuel cells– principle - hydrogen - 

oxygenfuel cells – alkaline fuel cells. 

Unit IV:Spectroscopy –I 18 hrs 
 

Electromagnetic radiation - electromagnetic spectrum - general spectroscopic methods 

– Born-Oppenheimer approximation – types of molecular spectra. Microwavespectra –

principle, intensity,selectionruleandapplications-determinationofbonddistancesindiatomic 

molecules. Infra Red spectra - principle - harmonic oscillator- unharmonicity –selection rules 

- intensity - modesof vibrations and types –force constant–determination–applications of IR - 

important functional groups and elucidation of structure – hydrogenbonding – Fermi 

resonance– overtones and combination bands. Electronic spectra - selectionrules - Frank 

Condon Principle- types of transitions – applications. 

Unit V : Spectroscopy –II 18 hrs 
 

NMR- introduction - conditions - principle - types - origin - Larmor procession -

signals-chemicalshift-screeningconstant-spin-spincoupling.ApplicationsofNMR- 



 

elucidationofmolecularstructure,hydrogenbonding,tautomerism,studyofwaterofcrystallization 

in solids and Nuclear magnetic resonance imaging. 

ESR spectroscopy – principle– hyperfine structure – application of ESR to 

hydrogenand methyl radicals.Raman Spectra– introduction - Rayleigh scattering – quantum 

theory -Raman effect- Raman scattering– conditions for Raman spectra – selection rule – 

mutualexclusion principle– Raman spectra of CO2 and HCN - differences between Raman and 

IRspectra. 
 

(Problems wherever necessary). 
 

Text Books 
 

1.PuriB.R.,SharmaL.RandPathaniaM.S.,PrinciplesofPhysicalChemistry,47thed.,Vishal 

Publishing Company, 2016 

 

Reference Books 
 

1. MaronS.H.andLando J.B. Fundamentals of Physical Chemistry, Macmillan. 

2. Glasstone S. and Lewis. D., Elements of Physical Chemistry. Macmillan 

3. Dr.S.SwarnaLakshmi,Ms.T.Saroja,R.M.Ezhilarasi.,ASimpleApproachtoGroupTheory in 

Chemistry. 

4. Dr.B.K.Sharma., Spectroscopy, Goel Publishing House, 12thed., 2007 

5. Kaur H., Spectroscopy, Pragati Prakashan(2017) 

6. C.N.BanwellandE.M.Mccash,FundamentalsofMolecularSpectroscopy.FourthEdition. 

7. Sharma.K.K,Sharma.L.K.ATextbookonPhysicalChemistry,6thed.,SultanChand,2016. 



 

Semester – V 

ElectiveI IIa: Bio Chemistry 

Course Code: CC2054 
 

Hours per week Credits Total hours Marks 

4 3 60 100 

Objectives 
 

• To understand the biological action of carbohydrates 

• To know the functions of lipids, amino acids , proteins and nucleic acids 

 
Course Outcome 

CO. 

No. 

Upon completionof course 

thestudents will be able to 

PSO CL 

CO - 1 understand the function

 andmetabolism of 

biomolecules 

PSO – 1 U 

CO - 2 recall the importance of 
biomolecules 

PSO – 3 R 

CO - 3 compare DNA and RNA PSO - 5 An 

CO - 4 elucidatethestructureofdifferentbio

molecules 

PSO – 2 A 

CO - 5 illustratetheindustrialandmedical 
applications of enzymes 

PSO - 8 U 

 

Unit I : Carbohydrate 12hrs 
 

Carbohydrates - definition and classification. Glycosides–physiological 

significance.Amino sugars – importance. Chemistry of poly saccharides– starch, glycogen, 

cellulose, inuline, hemi-celluloses, chitin, pectin and lignin. Glycosaminoglycans- hyaluronic 

acid, chondroitinsulphate, keratinsulphate, heparin and dermatan sulphate. 

Bloodgroupsubstances. Carbohydrate metabolism – Embden-Meyerhof pathway- TCA cycle. 

Unit II : Lipids  12hrs 

 

Lipids - definition and classification. Types of fatty acids– saturated, 

unsaturated,unusualandessentialfattyacids.Triacylglycerols–chemistry.Characterization-

saponification number, iodine number, acid number, RM value and acetyl value. 

Chemistryandfunctionsofphospholipids–lecithinandcephalin.Sphingolipids–

sphingomycin.Glycolipids - cerebroside, ganglioside (structure and function only). 

Cholesterol – spot testsand structure (structural elucidation not required).. 



 

Unit III : Amino acids and proteins 12 hrs 
 

Amino acids and proteins – structure, classification and biochemical importance– 

onemethod each to identify ‘C’ terminal and N terminal aminoacids, secondary, tertiary 

andquaternary structures. Abbreviated names - structure and importance of simple peptide-

glutathione, carnosine, anserine, vasopressin and oxytocin. Peptide antibiotics - 

Geramicidin,bacitracin and actinomycin. Transamination – deamination- urea cycle. 

 

Unit IV: Nucleic Acids 12hrs 
 

Componentsofnucleicacid-organicnitrogeneousbases-Purines-pyrimidines-sugars-

deoxyribose-ribose.Nucelosides-ribonucleoside-deoxyribonucleoside.Nucleotides-

ribonucleotide-deoxyribonucleotide-cyclicnucleotides. DNA-Structureandfunctions -

RNA- types (m-RNA,t-RNAandr-RNA). Nucleases-Endonucleases-DNase-Rnase-

Exonucleases-Cyclicnucleotides-functionsofcyclicAMP-andcyclicGMP–Nucleoproteins 

– nucleohistones-nucleoprotamines. 

– competitive, non - competitive and uncompetitive coenzymes and their mechanism 

of NAD+ and PLP. Immobilisation of enzymes. 

 

Unit V : Enzymes 12hrs 

Enzymes–characteristics-classification,enzymespecificity.Factorsaffectingenzyme 

reaction – Michaelis-Menten equation- derivation- inhibition of enzyme action –competitive, 

non - competitive and uncompetitivecoenzymes and their mechanism of NAD+and PLP. 

Immobilisation of enzymes- industrial and medical application of enzymes. 

Text Books 
 

1.Satyanarayana,U.&Chakrapani,U.(2008).EssentialsofBiochemistry,(2nded.).Arunabha Sen 

publishers. 

Reference Books 
 

1. Eric E.Conn, Roy H &Doi, John,(1987). Outlines of Bio Chemistry, Wiley publishers. 

2. AbrahamwhiteandPhilipHandler,(2008).PrinciplesofBioChemistry,McGrawHillpublishers

. 

3. Weil, J. H. &Wilfy, (1987).General Bio Chemistry, (6thed.).Eastern publishers. 

4. Lehninger, Nelson & Cox, (2006). Principles of Bio Chemistry, (2nded.).CBS publishers. 



 

Semester - V 

Elective III b - Dairy Chemistry 

Course Code: CC2055 

Hours per week Credits TotalHours Marks 

4 3 60 100 

 

Objectives 
 

• To know the composition and uses of milk and milk products 

• To learn the preparation of processed and special milks and milk products 

Course Outcome 
 

CO - 
No. 

Upon completionof course 

thestudents will be able to 

PSO CL 

CO - 1 recall the physical properties of milk PSO - 2 An 

CO - 2 identify the various factors 

affectingthe quality ofmilk 

PSO - 11 U 

CO - 3 analyse the microbiology of milk PSO - 12 An 

CO - 4 propose various methods 

topasteurize milk 

PSO - 12 C 

CO - 5 apply the techniques to manufacture 
special milks 

PSO - 8 Ap 

CO - 6 estimate the acidity, lactose fat 

andproteincontent of milk 

PSO - 2 An 

 

Unit I: Properties of milk 
Milk– definition - composition - physico chemical properties– colour, odour, 

acidity,specific gravity, conductivity of milk. Indian standards of milk .Factors affecting 

compositionof milk - food and nutritive value. Physico-chemical properties of milk 

constituents – water,fat, proteins, lactose and mineral matter. Action of milk on metals. 

Flavour defects in milk-their causes and prevention - uses of milk. Estimation of fat, acidity 

and total solids in milk. 

Adulterants inmilk–definition, common adulterants and theird etection.Preservatives in 

milk– definition, common preservatives and their detection.Neutralizersinmilk–

definition,thedifferenttypesofneutralizersandtheirdetection. 

 

Unit II : Microbiology of milk 
Introduction,growthofmicro-organisms,destructionofmicro-organisms–heattreatment, 

use of ionizing radiation, electricity, high frequency sound waves and 

applicationofpressure.Pasteurization–

definition,objectivesandrequirementsofpasteurization.Methods of pasteurization – in-the-

bottle pasteurization, batch / holding pasteurization orLow-Temperature – Long Time 



 

pasteurization (LTLT), High Temperature – Short Timepasteurization (HTST), Ultra-High 

Temperature pasteurization (UHT), Uperization (Ultra-pasteurization), vacuum pasteurization 

(vacreation) and stassanization. 

Dairy detergents – definition – desirable properties, different types, cleaning and 

sanitizingprocedure, cleaning-in-place (CIP). 

Sterilizers– definition – desirable properties – cleaning and sterilization of dairy utensils –

Chloramine – T and hypo chlorite solution. 

 

Unit III : Special Milks 

Sterilized milk– definition, requirements, advantages and disadvantages and 

methodofmanufacture. Homogenizedmilk–definition, merits and demerits, methods of 

manufacture. 
Flavoured milks – definition, purpose, types of flavoured milks, method of manufacture. 

Chocolate flavoured milk and Fruit flavoured milk. Vitaminized milk – definition, 

purposeStandardizedmilk– definition, merits, method of manufacture. Tonedmilk 

(singleanddouble toned milk) – manufacture. Humanised milk. 

Dried milk : Definition,composition,objectivesofproductions-principleinvolvedinmanufacture, 

food and nutritive value, role of milk constituents, keeping quality. 

Condensed Milk: Definition, composition, objectives of production - principle involved 

inmanufacture of condensed milk-uses of condensed and evaporated milk. Types of condensed 

milk – plane condensed milk, super heated condensedmilk & frozen condensed milk. 

Unit: IV: Cream, Butter, Ghee, Ice cream and Cheese 
Cream: Definition – composition - gravitational and centrifugal methods of separation 

ofcream - estimation of fat in cream. 

Butter: manufacture of butter, estimation of fat inbutter - determination of acidity and 

moisture content - desibutter. 

Ghee: Major constituents of ghee - common adulterants added to ghee - detection of 

theadulterants. Rancidity of ghee– definition, different types – hydrolytic, oxidative and 

ketonicrancidity - prevention of rancidity - antioxidants 

Icecream:Introduction–definition–classification–composition–foodandnutritivevalue 

– defects in ice cream, their causes and prevention. 

Cheese :Introduction – definition – classification – composition – food and nutritive value–

cottaged cheese - processed cheese – defects in cheese - their causes and prevention. 

 

UnitV: Proteins,Carbohydrates, Vitamins inmilk anddairy sweets 
 

Milk Proteins: Physical properties of milk proteins - electrical properties- hydration 

ofproteins, solubility - effect of heat on milk proteins, milk enzyme and functions. 

Milk carbohydrate: Lactose-structureoflactose (bothα-andβ–forms),reactionsoflactose 

– hydrolysis, oxidation and reduction. Estimation of lactose in milk– picric acid method 

andchloramine – T method. 

Milk vitamins:Water soluble vitamins and fat soluble vitamins in milk - form of occurrencein 

milk - importance of the vitamins with respect to physiological activity - effect of 

heattreatments and exposure to light radiation. 

Dairy Sweet: Preparation of peda, gulabjamun, rossogolla and kheer paneer. 

Kheer – Khoa/ Mawa – Khurchan – Rabri-Kulfi/Malai –Ka- baraf- Dahi – Panir- Chhana –

Makkhan – Lassi - Ghee Residue. 

 



 

Text Books 
 

Sukumar De.(1991). Outlines of Dairy Technology, (1st ed.). Oxford University Press. 
 

Reference Books 
 

1. WebbJohnson&Alfond,FundamentalsofDairyChemistry.Delhi:C.B.S.PublishersandDistri

buters. 

2. Rangappa,K.S&Achaya,K.T.(1974).IndianDairyproducts,Bombay:AsiaPublishingHouse. 

3. Webb,B.H.&Whittier,E.O.(1970).By-productsfromMilks,Westport,Connecticut:A.V.I. Publ. Co. Inc., 

4. Srinivasan,M.R.&Anantakrishnan,C.P.:(1957).MilkProductsofIndia,ICARAnimalHusban

dry Series No. 4, New Delhi. 

5. Murray, R.K., Granner, D.K., Mayes, P.A. & Rodwell (1990) 

V.W.Harper’sBiochemisry, (21sted.). McGraw-Hill. 



 

Semester - V 

Major Elective: IIIc Analytical 

ChemistryCourse Code: CC2056 

Hours per week Credits TotalHours Marks 

4 3 60 100 

 
Objectives: 

• To know the important terminologies and theories involved in analytical chemistry 

• To understand the basic ideas of instrumental analysis and analytical techniques 

alongwith the safety procedures 

• To remember the principles, separation techniques and their applications 

 
Course Outcome 

 

CO - 
No. 

Upon completionof course 

thestudents will be able to 

PSO CL 

CO – 1 develop skills in handling 
instruments and reagents 

PSO - 7 E 

CO – 2 learn the concepts of 

precipitationtechniques and 

related analysis 

PSO -1 U 

CO – 3 minimize errors and get results with 
maximum accuracy 

PSO -6 An 

CO – 4 apply different 

chromatographictechniques for 

separation 

PSO - 2 Ap 

 
Unit I: Basic concepts of analytical chemistry 12 hrs 

Role of analytical Chemistry - classification of analytical methods–classical 

andinstrumental. Types of instrumental analysis. Selecting an analytical method -Neatness 

andcleanliness-Laboratoryoperationsandpracticals-Analyticalbalance-Techniques of 

weighing,Volumetricglassware-cleaningandcalibrationofglassware. Samplepreparations 

–dissolution and decompositions. Gravimetric techniques. Selecting and handling of 

reagents.Safety in the analytical laboratory. 

 

Unit II: Treatment of Analytical data and Interpretation 12 hrs 

Accuracy and Precision in measurements-ways of expressing precision-

statisticalvalidation- statistical treatment of finite data-mean, median, average deviation, 

standard deviation, coefficient of variation and variance,significantfigures–

computationrules,comparison of results – student’s t-test, F-test, statistical Q test for rejection 

of a result, confidence limit, regression analysis–

methodofleastsquares,correlationcoefficient,detection limits. Methods for reporting analytical 

data. 



 

 

Unit III: Titrimetric Analysis 12 hrs 

Theoreticalconsiderationsoftitrimetricanalysis–

classificationofreactionsintitrimetricanalysis–standardsolutions–concentrationunits–

primaryandsecondarystandards–Neutralisationindicators–apparentindicatorconstant–

universalormultiple 

–Rangeindicators.Neutralisationcurves–Neutralisationofstrongacidwithstrongbase,weak acid 

with strong base, weak base with strong acid, weak acid with weak base andpolyprotic acid 

with strong base. Precipitation titrations, redox titrations, self -

indicators,externalindicators,starch,EMFasanindicatorofendpoint.Complexometrictitration,E

DTA titrations, EBT and murexide indicator. Titrations in non-aqueous solvents–solventsfor 

non-aqueous titrations -Indicators for non-aqueous titrations. 

 

Unit IV: Gravimetric Analysis 12 hrs 

Principles of gravimetric analysis –characteristics of precipitating agents –choice 

ofprecipitantsandconditionsofprecipitation–specificandselectiveprecipitants–

DMG,cupferron,salicyladehyde,ethylenediamine–useofsequesteringagents–coprecipitation 

–postprecipitation–peptisation–differencesreductionoferror–precipitationfromhomogeneous 

solutions –calculations in gravimetric methods –use of gravimetric factor. 

Thermalanalyticalmethods–Principleinvolvedinthermogravimetricanalysisanddifferential 

thermal analysis. 

 

Unit V: Separation Methods 12 hrs 

Solvent extraction: Principles and process of solvent extraction –Distribution law 

andthepartitioncoefficient–Batchextraction–

Continuousextraction.Classificationofchromatographicmethods, Principles of differential 

migration and adsorption phenomenon 

–Nature of the adsorbent solvent systems –Rf values –Paper chromatography –various 

modesofdevelopment:ascending,descendingandhorizontal,Detectionofspots–Twodimensional 

-reversed phase and preparative paper chromatography, Thin layer chromatography –

Coatingmaterials –Preparation of plates –Solvents for development and detection –

Preparative TLC -Application–Columnchromatography: Adsorption and partition methods: 

Natureofthecolumn materials, preparation of the column, solvent system and detection 

methods. 

 

Text Book 

QualitativeInorganicAnalysis–A.I.Vogel,TheEnglishLanguageBookSocietyandLongmans, 

1990. 

 

Reference Books 

 

1. G.D.Christian, Analytical Chemistry, 5th Ed., John Wiley, 1994. 

2. D.A.SkoogandD.M.West,FundamentalofAnalyticalChemistry,7thEdition,International 

Edition, Saunders College Publishing, Philadelphia, Holt, London, 1996. 

3. L.G.Hargis, Analytical Chemistry: Principles and Techniques, Prentice Hall, 1988. 

4. D.A.Skoog,PrinciplesofInstrumentalAnalysis,SaundersCollegePub.Co,IIIEdn.,1985. 



 

5. R.A.Day, Jr. and A.L.Underwood,Quantitative Analysis, 6thedition, Prentice Hall, 1991. 

6. S.M.Khopkar, Environmental Solution Analysis, Wiley Eastern Ltd., New Delhi, 1993. 

7. S.M.Khopkar, Basic Concepts of Analytical Chemistry, Wiley Eastern.1984. 

8. F.Settle,HandbookofInstrumentalTechniquesforAnalyticalChemistry,PrenticeHall,1997. 



 

Semester - V 

Ability Enhancement Course 

Environmental Studies 

CourseCode: AEC201 

Hours per Week Credits Total Hours 
Marks 

2 2 30 
100 

Objectives 

• To understand the ecosystem, biodiversity and their conservation 

• To make them identify the impact of pollution, disaster and population 

Course outcome 

CO Upon completion of this course the students will be able to: CL 

CO - 1 understand the multidisciplinary nature of environmental studies U 

CO - 2 recall the components of different ecosystems R 

CO - 3 interpret the levels of diversity and its conservation A 

CO - 4 analyze the impact of population,pollution and disasters An 

 

Unit I:Multidisciplinary nature and Natural Resources 6 hrs 
 

Multidisciplinary nature of environmental studies – scope of environmental studies-

natural resources - renewable and non renewable resources – land, water, forest and 

energyresources. 

Unit II:Eco system 6 hrs 
 

Ecosystem – components –types – structure and function – food chain – food web –

major ecosystems- forest, grass land, desert and aquatic -pond, marine and river ecosystems. 

Unit III:Biodiversity and conservation 6 hrs 
 

Definition–magnitudeofbiodiversity-levelsofdiversity–biogeographicalclassification 

of India – Biodiversity hotspots in India – Himalayas, Indo Burma, WesternGhat and 

Sunderland, Endemic, Endangered Red Data Book - Insitu and Exsitu conservation. 



 

Unit IV: Environmental Pollution 6 hrs 
 

Pollution–

types,sourcesandeffectsofair,water,soil,noise,radioactiveandplasticpollutions - Role of an 

individual in prevention of pollution. 

Unit V:Social Issues and Environment 6 hrs 
 

Disaster-cyclone,flood,drought,earthquakeandmanagement-Populationexplosion – 

impact of population, growth on environment and social environment. 

Reference books 
 

1. Sharma R.C, Gurbirsangha,(2018).EnvironmentalStudies.NewDelhi:KalyaniPublishers, 

2. Murugeshan.R,(2014).Environmentalstudies,Madurai:Millenniumpublishersanddistributo

rs, 

3. Arumugam.N, Kumaresan.V,(2012).EnvironmentalStudies.Nagercoil:SARASPublication. 

4. Dr.Asthana.D.K.,Dr.MeeraAsthana,(2010). Environmental Studies.NewDelhi:S.Chand& 

Company Ltd., 

5. BenyJoseph,(2018). PerspectivesinEnvironmentalStudies.New AgeInternational 

Publishers. 
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Semester – III/ VSelf-Learningcourse 

Soil Science and Agricultural Chemistry 
 

Course Code: CC20S1 
 

Credits Total marks 

2 100 

 
 

UnitI 

 

Definitionofsoil–Origin–Igneous–metamorphicandsedimentaryrocks–Rock 

systems – weathering of rocks and minerals – main components of soil – organic, 

Inorganic,liquidandgaseousphase-

mineralsofimportancewithrespecttosoils,Industriesandagriculture. Major soil groups of 

Tamilnadu – soil survey and its importance – soil profilestudy, soil resource management – 

use of satellite date for source inventory. 

UnitII 
 

Physical properties of soil – soil texture and textual classification – pore space – 

Bulkdensity, partied density – soil structure and soil colour – surface area – soil colloids –

plasticity – shrinkage – flocculation and deflocculation.Factors affecting soil pH– soil 

pHandnutrient availability. 

UnitIII 
 

Origin of problems soils, their properties – acid, alkali and saline soils – Diagnosis –

remediationofacidandsaltaffectedsoils–soilorganismtheirrole–

nitrification,denitrification,nitrogenfixationinsoilsbiologicalnitrogenfixation.Microbialinterrel

ationship in soil – microbes in pest and disease management – Bio-conversion ofagricultural 

wastes. 

UnitIV 
 

Plant nutrients – Macro and Micronutrients their role in plant growth – sources, 

formsof nutrient absorbed by plants – factors affecting nutrient absorption.   Deficiency 

symptomsin plants – corrective measures – chemicals used for correcting nutritional 

deficiencies –nutrient requirement of crops, their availability, fixation and release of 

nutrients. 
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Unit – V 
 

Soiltesting–concept,objectivesandbasis–soilsampling,tools,collectionprocessing, 

dispatch of soil and water samples, Determination of available nitrogen, organicmatter, 

potassium and phosphate. 

Text Books 
 

1. Miller C.E. et al., Fundamentals of soil science. (4thed.). 

2. DajiJ.A .A textbook of soil science. 

3. J.S.D.A. Hand book .Irrigation water. 

 

Reference Books 
 

1. Russeli E.W. Soil conditions and plant growth. 

2. D.A. Sankaran, Baver et al. Series of soil Science and Agricultural chemistry book. 

3. M.Raj. Soil science, plant chemistry, manures and fertilizers. 
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Semester - VI 

Core VIII: Organic Chemistry – II 

Course Code : CC2061 

 

 

Hours per week Credits Total hours Marks 

6 5 90 100 

Objectives: 

• To know the synthesisand structure of carbohydrates,alkaloids, terpenoids and dyes 

• Tounderstandtherearrangements,syntheticstrategiesandterminologiesinvolvedinorgani

c synthesis and the role ofreagents in organic synthesis. 

• TostudythebasicprinciplesofUV,IRandNMRspectroscopyandtheirinstrumentation. 

Course Outcome 
 

CO - 

No. 

Upon completionof course 

thestudents will be able to 

PSO - CL 

CO - 1 understand the

 syntheticmethodol

ogy,reagentsandrearrangements in 

organic chemistry 

PSO-1 U 

CO - 2 elucidate the  structure 

 ofcarbohydrates,

 alkaloids and 
terpenoids 

PSO-6 C 

CO - 3 synthesizedyesandcompoundsofsynth

etic importance 

PSO-4 A 

CO - 4 analysethe strategies

 andterminologiesin

volvedinorganic 
synthesisleading to new products 

PSO-5 An 

CO - 5 applythespectraltechniquesinstruct

ural determination 

PSO-6 A 

 
Unit I: Carbohydrates 18 hrs 

Carbohydrates: Definition - Classification with suitable examples - Classification 

ofsugars as reducing and non- reducing sugars - Stereochemistry of carbohydrates: D- and L-

configurations-Erythroandthreodiastereomers-anomersandepimerswithsuitableexamples - 

Monosaccharides: Classification of monosaccharides with suitable examples –Glucose-

propertiesofglucose-Epimerisationofglucose-Anomersofglucoseandmutarotation - Fructose 

and its properties - Conversion of aldose to ketose and ketose toaldose - Formation of 

osazone and glycosides - Fischer open structure and evidences for openstructure - Haworth 

projection cyclic structures - pyranose and furanose and evidences 

forcyclicstrucuresofglucoseandfructose-Steppingup-Kiliani-Fischersynthesisandstepping 

down - Ruff degradation of monosaccharides - Disaccharides: α – and β – glucosidiclinkages 

with suitable examples - 1,4’ and 1,5’ linkages with suitable examples - Structureand 
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properties of sucrose- Polysaccharides: Cellulose andStarch – reactions and structure . 

Unit II: Synthetic methodology and reagents 18 hrs 
 

Syntheticterminology-Disconnection,synthon,syntheticequivalent(SE),Functional 

group interconversion (FGI), Target molecule (TM). - retro synthetic analysis -Linear, 

Convergent and Combinatorial syntheses.Retrosynthesis of4-methyl 

acetophenone,methylcyclohex-3-enecarboxylate,phenylethylbromide,2-

methylcyclopentaneand2-allylphenol.Roleoffollowingreagentsinorganicsynthesis: DIBAL, 

NBS, DCC, 

trimethylsillylchlorideandmethyllithiumListofNucleophilicreagentsandelectrophilicreagents.

Malonic ester and acetoacetic esterin the synthesisof monocarboxylic acids-dicarboxylic 

acids- α,ß-unsaturated carboxylic acidsandheterocyclic compounds. 

Unit III: Natural Products and Dyes 18 hrs 

Alkaloids:Definition-classificationwithsuitableexamplesforeachclass-properties - 

structural determination – Hoffman Exhaustive methylation. Sources, isolation,physiological 

activities and structural elucidation ofconine, piperineand nicotine. 

Terpenoids: Definition, classification, isoprene and special isoprene rule. 

Sources,isolation, structural elucidation and uses of citral, geraniol and limonene. 

Dyes: Theory of color and constitution - chromophore, auxochrome, 

classificationaccording to application and structure - preparation and uses of methyl 

orange,congo red,malachite green,phenolphthalein,fluorescein, indigotin and alizarin. 

Unit IV: Rearrangements 18 hrs 

Rearrangementtoelectron-deficientcarbon-1,2shift-Wagner-

Meerweinrearrangement,pinacol-pinacolonerearrangement,dienone-

phenolrearrangement;Wolffrearrangement,benzil-

benzilicacidrearrangement.Rearrangementsfromoxygentoringcarbon–

Friesrearrangement,Claisenrearrangementandbenzidinerearrangement.Rearrangementtoelectr

on-deficientnitrogen–Beckmannrearrangement,Schmidtrearrangement, Hofmann 

rearrangement, Lossen rearrangement and Curtius rearrangement.Rearrangementtoelectron-

deficientoxygen:Baeyer-Villigeroxidation,Dakinreaction,cumenehydroperoxide-phenol 

rearrangement. 

Unit V: Spectroscopy 18 hrs 
 

UV Spectroscopy: Electromagnetic spectrum - Types of electronic transitions -

λmax,chromophoresandauxochromes.Bathochromicandhypsochromicshifts.Intensityofabsorptio
n - hyper chromic and hypo chromic shifts. Application of Woodward-Fieser rulesfor 

calculation of λmaxfor α, β unsaturated aldehydes, ketones, carboxylic acids and 

esters.Conjugated dienes - acyclic, homoannular and heteroannular, extended conjugated 
systems-aldehydes, ketones and dienes. 

IR Spectroscopy: Molecular vibrations and origin of IR spectra, IR absorptions-
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fingerprintregionanditssignificance.H-bonding-interandintramolecularhydrogen 

bonding. Applicationinfunctionalgroupanalysis.IRspectrumofalkane,alkene,alkyne,alkyl 

halide, alcohols and carbonyl compounds. 

NMR Spectroscopy: Basic principles of Proton Magnetic Resonance, chemical 

shiftand factors influencing it. Significance of number of peaks and peak area. Spin-spin 

couplingand coupling constant. Interpretation of NMR spectra of simple compounds- ethyl 

alcohol,benzene, methyl chloride, benzaldehyde and mesitylene. 

Text book 
 

Jain, M. K. & Sharma, S.C.(2016), Modern Organic Chemistry (4thed.).Vishal Publishers. 
 

Reference Books 
 

1. Soni,P.L.&Chawla,H.M.(2014).ATextbookofOrganicchemistry(20thed.).SultanChand & 

Sons. 

2. FACareyandRJSundberg,AdvancedOrganicChemistry,PartA:StructureandMechanisms, 

5th edition, Springer, 2007 

3. Tewari (2016). Advanced Organic Chemistry(1stEdn.), Books and Allied Pvt.Ltd. 

4. Finar, I.L. (2014). Organic Chemistry, Volume 1&II(18thed.).Pearson publishers. 

5. J.Clayden, N. Greeves, S. Warren, Organic Chemistry, 2ndedn, Oxford, 2012. 

6. R. T. Morrison and R. N. Boyd, Organic Chemistry, 6th edition, prentice hall, 1992. 

7. W. Kemp, Organic Spectroscopy, Palgrave, 1991. 

8. R.Silverstein,M.,Bassler,G.C.,Morrill,T.C.SpectrometricIdentificationofOrganicCompoun

ds , John Wiley and Sons, INC, Fifth edition, 1991. 

9. Y.R.Sharma, Organic Spectroscopy 
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Semester - VI 

Core IX: Inorganic Chemistry II 

Course Code: CC2062 
 

Hours per week Number of Credit TotalHours Marks 

5 5 75 100 

Objectives 

• To understand the concepts and applications of nuclear reactions. 

• To know the characteristics of solids and its applications. 

• To gain knowledge about the development and uses of bioinorganic compounds. 

 
Course Outcome 

 

CO. 
No. 

Upon completionof course 

thestudents will be able to 

PSO CL 

CO - 1 understandthe types of nuclear 
reactions and their applications 

PSO - 1 U 

CO - 2 differentiatenatural and 

artificialradioactivity 

PSO - 2 An 

CO - 3 classify crystal systems and their 
structures 

PSO - 1 An 

CO - 4 predict the role of 

bioinorganiccompoundsinbiologi

calsystems 

PSO - 2 A 

CO - 5 use the solid materials for specific 
purposes 

PSO - 6 A 

 

Unit I: Nuclear Chemistry I 

 15 hrs 

Introduction – composition of nucleus and nuclear forces – nuclear stability – 

massdefect – binding energy – packing fraction – N/P ratio – magic numbers – nuclear 

models–liquid drop – Shell and collective model. Isotopes – detection and separation – 

deviation ofatomic weights from whole numbers – isobars, isotones and isomers – 

Radioactive decay andequilibrium – nuclear isomerism – internal conversion. Nuclear Q-

value – threshold energy –cross sections, types of reactions – fission and fusion – modes of 

radioactive decay. 

Unit II: Nuclear Chemistry II 15 hrs 

Natural and induced radioactivity – radioactive decay – half-life period – 

radioactivedisplacementlaw–radioactiveseries–Radioactivetechniques–

GeigerMullerandionization counters. Natural radioactivity – Detection and measurement of 

radioactivity –radioactiveseriesincludingneptuniumseries–groupdisplacementlaw–

Rateofdisintegration and half-life period – Average life period. Artificial radioactivity – 

inducedradioactivity –transmutation of elements- hazards of radiations – nuclear energy – 

nuclearreactors –fission products and fission yields– spallation – photonuclear and thermo 
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nuclearreactions–energysourceofthesunandstars–carbondating–rockdating.Radioactive 

waste disposal – applications of nuclear science in agriculture, biology and medicine –

Atomic power projects in India. 

Unit III: Solid State Chemistry 15 hrs 

Amorphousandcrystallinesolids-Lawsofcrystallography–Elementsofsymmetry 

– Weiss and Miller indices – Crystal systems and Bravais lattices - derivation of 

Bragg’sequation-Ionicbonding–latticeenergy–Bornequationanditsderivation,radiusratiorules 

– structures of some ionic crystals – Structure of solids – comparison of X-ray andNeutron 

diffraction –. Crystal structure of NaCl– powder method - Electrical, Magnetic andoptical 

properties of solids – band theory – semiconductors – superconductors. Solid 

stateelectrolytes – Types of magnetic behavior, dia, para, ferro, antiferro and ferrimagnetism 

–Hysterisis–Solidstatelasers–inorganicphosphors–ferrites–crystaldefects-Schotkydefect –

Frenkel defect – metal excess defect – metal deficiency defect – f center 

 
Unit IV: Bioinorganic Chemistry 15 hrs 

Metal ions in biology- role of sodium - potassium- calcium – magnesium – copper -

molybdenum and their vital role in the active site- Metallo proteins – types and functions –

metalloenzymes - structure and characteristic features of Vitamin B12- Biological functions 

ofhaemoglobinandmyoglobin,–sodium/potassiumpump-cytochromesandferredoxins,metal 

complexes of copper and platinum as therapeutic agents - Biological nitrogen 

fixation,Photosynthesis, Photosystem-I 

 
Unit V: Material Chemistry 15 hrs 

Ionicconductors–sodium,β-alumina,sodium-sulphurbattery.Intercalation–layered 

compounds – graphitic compounds. Special applications of solid state materials.Highenergy 

battery, lithium cells. Introduction – techniques for synthesis of nanophase materials –sol-gel 

synthesis- electro deposition –inert gas condensation-mechanical alloying –propertiesof 

nanophase materials –applications of nanophase materials, composite materials. 

Superconductivity–introduction–examplesofsuperconductingoxides–applications of 

superconducting materials. 
 

Text Book 

1.Puri,B.R.,Sharma,L.R.andKalia,K.C.(2010).PrinciplesofInorganicChemistry,Milestone 

Publishers & Distributors. 

 
Reference Book 

1. Madan, R.D. (2014). Modern Inorganic Chemistry(13thed.). Sultan Chand 

Publishers.Soni, P.L. (2000). 

2. Text Book of Inorganic Chemistry(20thed.). Sultan Chand Publishers. 

4. Banerjee, S.P. (2017).Advanced Inorganic Chemistry.(2nded.). Vol-1, Arunabha 

Sen,Books and Allied (P) Ltd., Kolkata. 

5. Kundu, N. and Jain S.K. (2000). Physical Chemistry, S. Chand & Company Ltd. 

6. Arnikar.H.J.(1995).EssentialsofNuclearChemistry,NewAgeInternational(P)Ltd.,Publisher

s. 
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7. Vogel, A.I. (1975). A Textbook of Quantitative Inorganic Analysis, ELBS and 

LongmanLondon. 

8. Puri, B.R., Sharma, L.R. and Pathania, M.S.(2019).Principles of Physical 

Chemistry,(47thed.). Vishal Publishers. 
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Semester - VI 

Core XI: Physical Chemistry 

Course Code: CC2063 

Hours per week Credits Total hours Marks 

5 5 90 100 

 
Objectives: 

 

• To understand the theories of reaction rate, adsorption and catalysis 

• To learn phase rule and phase equilibria 
• To know the concepts of symmetry elements, symmetry operations and point groups 

 

Course Outcome 
 

CO 
No. 

Upon completionof the 

course,students will be able 

to 

PSO CL 

CO - 1 understand the theories ofreaction 

rate,adsorption and catalysis 

PSO - 1 U 

CO - 2 constructphasediagramsforoneand 

two component systems 

PSO - 3 C 

CO - 3 recallcolligativepropertiesandtheirap

plications 

PSO - 2 R 

CO - 4 predict the point groups

 ofmolecules 

PSO - 3 E 

CO - 5 constructgroupmultiplicationtablefor 

simple molecules 

PSO - 7 C 

 
Unit I: Chemical kinetics 15 hrs 

Rate of reaction – expression of rate – factors influencing rate of reaction – order 

andmolecularity- definition and examples – differences between order and molecularity–

zero,firstandsecondorderreaction–definition-examples-derivationofrateconstantandhalflife 

period. Methods of determining order of reaction–differential, integral, half-lifeandOstwald’s 

isolation methods. 

Temperaturedependenceofreactionrates(Arrheniusequation)–significance–temperature 

coefficient – energy of activation – effect of catalyst – calculation of energy ofactivation– 

theories of reaction rates – collision theory of bimolecular gaseous reactions,activated 

complex theory – comparison of collision theory and activated complex theory.Lindeman’s 

theory of unimolecular reactions 
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Unit II: Phase Equilibria 15 hrs 

Concept of phase – components - degrees of freedom - definitions and 

examples,derivationofGibb’sphaserule.Phasediagramforonecomponentsystem–

waterandsulphur systems. Two component system – reduced phase rule – simple eutectic 

system–lead-silver system – Pattinson’s process of de-silverisation of lead-freezing mixtures-

KI-H2Osystem. 

Formation of compounds with congruent melting point– zinc-magnesium system 

andFeCl3-H2O system. Formation of compounds with incongruent melting points – Na2SO4-

H2Osystem.Solid-gasequilibria–CuSO4-

H2Osystem.Efflorescence,deliquescenceandhygroscopy. 

Unit III: Catalysis and Adsorption 15 hrs 

Catalysis- characteristics- different types- homogeneous, heterogeneous, acid-

basecatalysis and auto catalysis-theories of catalysis-intermediate compound formation 

theoryandadsorption theory- kinetics of enzyme catalysis–Michaelis-Menten equation - 

derivation 

– applications of catalysis. 

Adsorption–definition-physisorptionandchemisorption–differences-

factorsinfluencing adsorption of gases on solids - adsorption isotherms –types- Freundlich 

andLangmuirmonolayeradsorptionisotherms,Gibbsadsorptionisotherm-

BETtheoryofmultilayer adsorption – applications of adsorption .Adsorption indicators. 

 
Unit IV: Solutions and Colligative Properties 15 hrs 

Solutions of non-electrolytes – solutions of liquids in liquids – vapour pressure ofnon-

ideal solutions - type I, type II and type III.Vapour pressure - composition and boilingpoint-

compositioncurvesofcompletelymisciblebinarysolutions-typeI,typeIIandtype 

III. Theory of fractional, azeotropicand steam distillations. Solubility of partially 

miscibleliquids- phenol-water system, triethylamine – water system and nicotine water 

system. 

Colligative properties – definition and examples.Osmotic pressure, Laws of 

osmoticpressure– van’t Hoff theory of dilute solutions - isotonic solution.    Elevation of 

boilingpoint - molol boiling point elevation constant or ebullioscopic constant- determination 

ofmolar massfrom elevation of boiling point.Depression of freezing point- molol 

freezingpoint depression constant or cryoscopic constant - determination of molar mass by 

depressionof freezing point. Abnormal results and van’t Hoff factor. 

UnitV: Group theory 15 hrs 

Symmetry elements and symmetry operations – definition of identity (E), 

properrotational axis (n) – mirror plane () – inversion centre (i) and rotation reflection axis 

(Sn).Symmetry operations generated by symmetry elements- H2O, NH3, BF3, [PtCl4]2-, 

H2O2(cisand trans) and CH4 as examples. Matrix representation of symmetry operations. 

Comparisonofmolecularandcrystallographicsymmetry. Grouppostulates–
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abelianandcyclicgroups –group multiplication table–molecularpointgroups–

 Pointgroupassignmenttosimplemolecules like H2,HCl, CO, H2O, NH3and 

CO2.Determination of point groups. 

(Problems wherever necessary). 

 
 

Text book 

B.R.Puri,L.R.SharmaandM.S.Pathania,PrinciplesofPhysicalChemistry,46thEdition,Vishal 

Publishing Company, New Delhi, 2013 

 
Reference Books 

1. S.GlasstoneandD.H.Lewis,ElementsofPhysicalChemistry,2ndEdition,Macmillan&Com
pany, UK, 1962. 

2. P.W.Atkins,J.D.PaulaElementsofPhysicalChemistry,OxfordUniversityPress,2017 

3. P.L.Soni,O.P.DharmahaandU.N.Dash,TextbookofPhysicalChemistry,23rdEdition, 
Sultan Chand & Sons, New Delhi, 2011. 

4. R.L. Madan, G. D. Tuli, Physical Chemistry, S. Chand, Revised edition, 2014 
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V Semester  

Core Project 

Course Code: CC20PR 
 

Hours Per week Credits Totalhours Marks 

4 3 60 100 

 

Project and Viva-voce 
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Semester - V &VI  

Major Practical III 

Gravimetric estimation and organic preparation 

Course Code: CC20P3 

Hours per week Credits Totalhours Marks 

3 3 45 100 

 

Objectives: 
 

• To gain skill in gravimetric estimation 

• To apply synthetic routes to preparenew organic compounds 

 
Course Outcome 

 

CO - 
No. 

Upon completionof 

coursestudents will be able 

to 

PSO CL 

CO -1 develop skill in doing gravimetric 
estimation 

PSO - 7 C 

CO - 2 minimize errors for accurate results PSO - 5 A 

CO - 3 prepare new organic compounds PSO – 5 Ap 

 

A. Gravimetric Analysis 
 

1. Estimation of Lead as Lead Chromate 

2. Estimation of Barium as Barium Chromate 

3. Estimation of Calcium as Calcium oxalate monohydrate 

4. Estimation of Copper as Cuprous thiocyanate - course work 

5. Estimation of Nickel as Nickel Dimethyl Glyoximate - course work 
 

B. Preparation of organic compounds 
 

1) Preparation of aspirin from salicylic acid 
 

2) Preparation of salicylic acid from methyl salicylate 
 

3) Preparation of p- bromoacetanilide from acetanilide 
 

4) Preparation of benzoic acid from benzamide 
 

5) Preparation of beta naphthyl benzoate from beta naphthol. 
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6) Preparation of benzoic acid from benzaldehyde 
 

7) Preparation of osazone from glucose 
 

8) Preparation of benzanilide from aniline 
 

9) Preparation of picric acid from phenol 
 

10) Preparation of acetanilide from aniline 
 

Text Books 
 

1. Thomas,A.O.(1999).PracticalChemistryforB.ScMainstudents,Scientificbookcenter,Canna

nore. 

2. Vogel,I.(1990).ATextBookforQualitativeInorganicAnalysis,EnglishLanguageBook 

Society and Longmans. 
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Semester - V&VI 

Major Practical IV 

Organic estimation, organic analysis and determination of physical constants 

Course Code: CC20P4 

Hours per week Credits Totalhours Marks 

3 3 45 100 

 

Objectives: 
 

• To develop skill in analyzing and estimating organic compounds 

• To determine the physical constants of organic compounds accurately 

 
Course Outcome 

 

CO - 
No. 

Upon completionof course 

thestudents will be able to 

PSO CL 

CO - 1 understand the principles of 
estimation of organic compounds 

PSO - 1 U 

CO - 2 Apply the scheme of 

organicanalysistodetectfunctionalg

roups 

PSO - 5 An 

CO - 3 Determine the physical constants 

oforganic compounds with 

maximum 
accuracy 

PSO - 5 E 

 

A. Organic estimation 
 

1. Estimation of Phenol 
 

2. Estimation of Aniline 
 

3. Estimation of Ethyl methyl ketone – course work 
 

4. Estimation of the number of hydroxyl groups in a given compound- course work 
 

B. Organic Qualitative Analysis 
 

Systematic analysis of the organic compound to detect the following: 
 

i. Presence ofNitrogen, Sulphur and Halogen 

ii. Aliphatic or Aromatic 
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iii. Saturated or unsaturated 

iv. Nature of the functional group 
 

(carbohydrate(glucose),phenol,aromaticaldehyde,aromaticmonocarboxylicacid,dicarboxylic 

acid, aromatic esters, aromatic primary amine, urea, aromatic amide, anilide). 

v. Preparation of a solid derivative to confirm the functional group. 
 

C. Determination ofmelting/boiling point of organic 

compounds.Reference books 

1. Vogel,A.I.(1994).ElementaryPracticalOrganicChemistry,TheEnglishLanguageBook 

Society and Longmans. 

2. Thomas,A.O.(1989).PracticalChemistryforB.ScMainstudents,Scientificbookcenter,Canna

nore. 

3. Vogel,I.(1990).ATextBookforQualitativeInorganicAnalysis,EnglishLanguageBook 

Society and Longmans. 
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Semester - V&VI 

Major Practical V 

Physical Chemistry Experiments 

Course Code: CC20P5 

Hours per week Credits Total hours Marks 

2 2 30 100 

 

Objectives: 
 

• To develop skill in doing conductivity and potentiometric titrations 

• To improve the skill in plotting graph and calculations 

• To enhance problem solving ability 

Course Outcome 
 

CO - 

No. 

Upon completionof course 

thestudents will be able to 

PSO CL 

CO - 1 understandthe principles 

ofphysicalchemistryexperiment

s 

PSO - 1 U 

CO - 2 interpret the graphical data PSO - 3 An 

CO - 3 develop the practical skill 

andminimize errors 

PSO - 7 C 

CO - 4 determine and compare the 

strengthsof different solutions using 

physical 
methods 

PSO - 2 E 

 

List of Experiments 
 

1. Determination of molecular weight by Rast macro method. 

2. Determination of molecular weight by transition temperature method 

3. Construction of phased iagramofasimpleeutecticsystemandinterpretationofthediagram 

4. Determination of Critical Solution Temperature(CST) of Phenol–Watersystem and 

determination of the concentration of the unknown NaCl solution. 

5. Determination of heat of solution by solubility method(benzoic acid, ammonium oxalate) 

6. Comparison of strengths of acids by acid hydrolysis of ester(methyl acetate) 
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Conductometric titrations 
 

7. Comparison of the strengths of given hydrochloric acids using NaOH 
 

8. Estimation of the strength of hydrochloric acid using Std. HCl and NaOH 
 

Potentiometric titrations 
 

10. DeterminationofthestrengthofFeSO4usingStd.FerrousAmmoniumSulphateandlink 

– K2Cr2O7 

 

11. DeterminationofthestrengthofFerrousAmmoniumSulphateusingStdFeSO4andlinkKMnO4 

 

Reference books 
 

1.Thomas,A.O.(1989).PracticalChemistryforB.ScMainstudents,Scientificbookcenter, 

Cannanore. 
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Semester - VI 
 

Skill Enhancement Course (SEC) 

Chemistry for Competitive Examinations 

Course Code: SEC203 
 

Hours per week Credits Totalhours Marks 

2 2 30 100 

 

Unit I : Matter 6 hrs 
 

Definition-classification-physicalclassification,propertiesofsolids,liquidsandgases 

changes of physical state – chemical classifications-elements, compounds, mixtures –

elements – definitions and their classifications viz metals, non –metal and metalloids 

withexample–physicalstatesofsomeimportantelements.Compounds-definition-

classificationsviz.inorganicandorganiccompoundswithexamples.Someimportantcompounds 

and their common names and uses – characteristics of compounds. Mixtures–definitions-

classifications–homogenousandheterogeneous–examples– propertiesofmixtures- differences 

between compounds and mixtures. Separation of mixtures– techniques, principles and 

examples-Handpicking, sieving, magnetic separation, sublimation,sedimentation, 

Decantation, filtration, evaporation, Distillation, Crystallization. 

Unit II : Structure of Atoms 6 hrs 
 

Atoms- definition –Dalton’s atomic theory– atom models - Rutherford, J.J. 

Thomsonand Bohr. Sub-atomic particles – charges of sub- atomic particles discoveries of 

subatomicparticles – atomic and mass number isotopes – symbols for elements – principles 

governingfilling up of electrons in the orbitals – Electronic configurations of first twenty 

elements. 

Unit III : Classification of Elements and Periodicity of Properties 6 hrs 
 

Classification of elements of Doberiner, Newlands, Mendeleev and modern 

Perioidctables–GroupandPeriods–classificationofelementsintos,p,dandfblockwithexamples 

–periodicityofproperties–atomic–ionicradii-ionizationpotentialenergy,electronaffinityand 

electronegativity. 

Unit IV : Chemical Bonding and Non-Metals 6 hrs 
 

Need for the chemical bond formation- introduction to ionic bond, covalent bond, co-

ordinatebondandmetallicbond-ionicbondformation-latticeenergy-

formationwithexampleasNaCl-covalent bond–definition and explanation using H2,O2,N2CH4, 
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Properties of ionic and covalent compounds Noblegasesandtheirapplications–Halogens 

and their applications preparation and uses of Hydrogen, phosphorus and sulphur- 

Allotropesof Carbon-graphite, diamond and fullerene. 

Unit V : Air and Water 6 hrs 
 

Atmosphere- different layers of atmosphere and their compositions – composition 

ofair–usesofvariouscomponentsofair–airpollution–sources,effectsandcontrolmeasures 

– water – abnormal properties of water and its explanation using H- bonding- Hard and 

softwater – temporary and permanent hardness – Removal of hardness – Boiling, Clarks 

process,Zeolite process and washing soda process - Reverse osmosis -preparation and uses 

ofdistilled water. 

 

Text Books 
 

1. Soni,P.L.,Dharmara,O.P.&DashU.N.(2001).TextbookofPhysicalChemistry(22nded.).New 

Delhi : Sultan Chand& Sons, Educational Publishers. 

2. Soni,P.L.(1991).AtextbookofInorganicChemistry,NewDelhi:SultanChand&SonsPublisher

s. 

3. Bahl,B.S.&ArunBahl,(2004).ATextBookofOrganicChemistry,SultanChand&Sons. 
 

Reference Books 
 

1. DonaldA.McQuarrie&JohnD.Simon,(1998).PhysicalChemistry–Amolecularapproach 

(1sted.). 

2. Negi,A.S.&Anand,S.C.(2007).AtextbookofPhysicalChemistryby–NewAgeInternational 

Publishers. 

3. Rakshit, (1980). Physical Chemistry (4thed.).SARAT book house. 

4. James E.Huheey,(2013). Inorganic Chemistry(4thed.).Pearson Education. 

5. WahidV.Malik,TuliG.D.&Madan,R.D.(2012). SelectedtopicsinInorganicChemistry, 

S.Chand and Company Ltd. 

6. Puri,B.R.,Sharma,L.R.&KaliaK.C.(2012).PrinciplesofInorganicChemistry(4thed.).Milesto

ne Publishers. 

7. Bahl,B.S.&ArunBahl,S.(2006).ATextBookofOrganicChemistry,Chand&Company(PVT.) 

Ltd. 

8. Vogel,A.I.(1990).QualitativeInorganicAnalysis,TheEnglishLanguageBookSocietyand 

Longmans. 

9. Vogel,A.I.(1994).ElementaryPracticalOrganicChemistry,TheEnglishLanguageBook 

Society and Longmans. 

10. Mani,P.K.&Thomas,A.O.(1989).AtestbookofPracticalChemistry-ScientificbookCentre. 



 

Semester - VI 
Foundation Course IV- Gender Equity Studies   

Course Code: FCV204 

 
Objectives: 

 

1. To understand the historical background and trace the position of women down the ages. 

2. Tomakethestudentsawareofthelegitimaterightsandlawsthataidwomentomarchtowards 

emancipation and empowerment. 

Course outcome 
 

 
CO 

Upon completion of this course the students 

willbe able to : 

PSOs 

addressed 

 
CL 

CO-1 develop a critical judgment regarding the views 

ofreligions, epics and literary imagination 

aboutwomen 

PSO-4 U 

CO-2 analyze the socio-cultural and religious practices 

thatsubjugate 
women 

PSO-4 An 

CO-3 probe deep into the root cause of marginalization 

ofwomen 

PSO- 4 U 

CO-4 understand the implementation of 

feministicconcepts in practical life 

PSO- 3 U 

CO-5 examine how women are exploited as 

commercialcommodities in advertisements and 

media 

PSO-4 An 

 

Unit I 
 

Women in Historical Background Women through the Ages 

 
Unit II 

Feminism – An Explanation Feminist Thoughts in Practical Life 

 
Unit III 

As Religions see Women Women in Christianity Women in Islam 

 
Unit IV 

The Rights of Women Women and the Constitution 



 

Unit V 

ThePortrayalofWomeninAdvertisements.TheEndofEnslavementofWomenEmpowerment of 

Women: Need of the Hour 

 

 

Reference Book 

1. Women in My Perspective. (2012). Nagercoil: HCC Women’s Study Centre. 



 

Semester - IV / VI 
 

Self Learning Course - Chemistry of Cosmetics 

Course Code: CC20S2 

Credits Total marks 

2 100 

Objectives 

 

 

 

 
UnitI 

 

• To know the preparation of cosmetics. 

• To understand harmful effects of the ingredients. 

 

Face creams – types– cold cream – basic formula – preparation – special additives –

uses–vanishingcream–formulation–preparationanduses.Facepowders–types–composition – 

how to select face powder – hand lotion and creams– making a simple handlotion and cream. 

Unit II 
 

Nail additives – Nail bleach, nail lacquers – film forming substances – plasticizers –

solvents – colorants – make up preparation – lipstick – composition – Rouge – types 

andformulation – eye makeup – mascara. 

Unit III 
 

Dentifrices–types–composition–use–abrasivesindentifrices–calciumpyrophosphate–

insolublesodiummetaphosphate–hydratedalumina–detergentsindentifrices–

sodiumlauroylsarcosinate–humectants–binders–flavours–specialingredients in dentifrices – 

fluoride – sodium sulphoricinoleate – chlorophyll – peroxide –antibacterials. 

Unit IV 
 

Shavingpreparation–preshavepreparations–shavingsoaps–composition–

brushlessshavingcreams–ingredientsused–aftershavepreparation–compositionanduse 

–toiletsoaps–types–composition–preparation–transparentsoaps–specialingredientsintoilet 

soaps. 

Unit V 
 

Hairadditives–hairoil–brilliantine–pomadesandhairtonics–

specialingredientsinhairoilandtonics–haircreams–shampoos–types-composition–

specialingredientsin 



 

shampoos–hairdyes–hairremovers–types–hazardsofcosmetics–qualitycontrolofcosmetics in 

India. 

Text Books 
 

1. ThankamanaJacob(1979).AppliedChemistryforHomeScienceandAlliedSciences. 

Macmillan Company. 

2. B.S. Bahl&Arun. (2013). Advanced Organic Chemistry.S. Chand &Company. 

 
Reference Books 

 
1. P.L. Soni. (2014).Text book of Organic Chemistry. Sultan Chand & Sons. 

2.  Mitchell Schlossman. (2008). Chemistry and manufacture of Cosmetics. 
ScienceEdition. 

 

 Content addressed with Environmental sustainability 

 Content addressed with  Human values 

 Content addressed with Professional Ethics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 



2020-2023 
Semester I and II 

Inorganic Chemistry - I (Practical I) 

    Subject Code: PG20P1 

  

No. of hours per week Credit Total no. of hours Marks 

4 4 60 100 

  

Objectives: 

• To gain knowledge in semi-micro qualitative analysis of inorganic mixture.  

• To impart skill in estimating the presence of various elements.   

• To estimate the elements by photocolorimetric method.  

  

Course Outcomes (COs) 

  

CO No. Upon completion of this course, the students will be able to: PSO 

Addressed 

Cognitive 

Level 

CO-1 understand the methods for the separation and estimation of 

inorganic compounds 

PSO-1 U 

CO-2 apply the theoretical concepts to identify inorganic compounds  PSO-2 A 

CO-3 analyze inorganic compounds using semi-micro qualitative 

analysis and paper chromatography 

PSO-2,3 Y 

CO-4 evaluate the quantity of inorganic compounds PSO-2,3 E 

  

  

1.   Semi-micro qualitative analysis of inorganic mixture containing two familiar and two less   

      familiar cations. 

Pb, Cu, Bi, Cd, Sb, Zn, Co, Ni, Mn, Ca, Ba, Sr, W, Ti, Se, Te, Mo, Ce, Th, Zr, V, U, Ti and Li. 

1. Complexometric titration - Estimation of Cu, Zn and Mg by EDTA titration in presence of either 

Pb or Ba. 

2. Photocolorimetric estimation of Fe, Ni, Cr, Mn, Cu and NH4
+ 

3. Separation and identification of a binary mixture of inorganic cations by paper chromatography. 

Reference Books: 

1. D.G. Davies, and T.V.G. Kelly, Inorganic Reactions at Advanced Level, Mills and Boom 

publications, 1969. 

2. V. Ramanujan, Inorganic Semi-micro Qualitative Analysis, 3rd Ed., National Publishing 

Company, Chennai, 1990. 

3. G. Svehla, Vogel's qualitative inorganic analysis, 7thEd..Pearson Education., India, 2008.  

2008).  

  

  

  

  

  



Semester I and II 

Organic Chemistry (Practical II) 

Subject Code: PG20P2 

No. of hours per week Credit Total no. of hours Marks 

4 4 60 100 

  

Objectives: 

• To provide knowledge about the separation and analysis of binary mixtures. 

• To estimate various organic substances.  

• To synthesize organic compounds.  

  

Course Outcomes (COs) 

  

CO No. Upon completion of this course, the students will be able to: PSO 

Addressed 

Cognitive 

Level 

CO-1 understand the methods for the separation and estimation of 

organic compounds  

PSO-1 U 

CO-2 apply the theoretical concepts to identify and synthesise organic 

compounds  

PSO-2 A 

CO-3 analyse the elements and functional groups using microscale 

analysis 

PSO-2 Y 

CO-4 evaluate the quality and quantity of  organic compounds PSO-2,3 E 

CO-5 create organic compounds using various rearrangement reactions PSO-4,5 C 

  

1. Separation of a Binary mixture (Minimum six binary mixtures) 

Quantitative chemical separation of a binary mixture following a systematic procedure. The 

two components should not interact at room temperature. They should be sufficiently soluble in ether.  

Two neutral components should be avoided. A few possible combinations are: 

a. Any acidic component and a neutral substance 

b. Any basic component and a neutral substance 

c. A carboxylic acid and a phenol 

d. A phenol and a basic component 

The two components must be exhibited along with weight, in the normal physical state of the 

substance. 

  

2. Estimation of organic compounds.  

a. Glucose- Lane and Eynon method 

b. Glucose- Bertrand’s method 

c. Ethyl methyl ketone  

d. Iodine value of an oil 

e. Saponification value of an oil 

  

3. Double stage preparation of organic compounds 

a. P-Bromoaniline from acetanilide 

b. P-Nitroaniline from acetanilide 

c. Benzpinacolone to benzophenone 



d. Benzaniilide from benzophenone 

e. Phthalimide from phthalic acid. 

  

Students are expected to submit the recrystallised samples of the final products at the time of practical 

examination for evaluation by the examiners. 

Note: Record of experiments may be evaluated by internal assessment only. 

  

Reference Books: 

1. B.B. Dey, M.V. Sitaraman and T.R. Govindachari. Laboratory Manual of Organic Chemistry, 

2nd Ed., Allied Publishers, New Delhi, 1992. 

2. A.I. Vogel, Quantitative Organic Analysis Part III.  (2nd Ed.). CBS Publishers, New Delhi, 

1987. 

3. R.K. Bansal, Laboratory Manual of Organic Chemistry, 2nd Ed., Wiley Eastern Ltd., New 

York, 1990. 

  

  



 Semester III 

Advanced Topics in Chemistry (Elective III (a)) 

Subject Code: PG2033 

Hours per week Credits Total Hours Marks 

4 4 60 100 

  

Objectives: 

• To acquire knowledge about nanoparticles and green chemistry. 

• To gain idea about supramolecular chemistry. 

• To study the applications of medicinal and biophysical chemistry.  
  
  

Course Outcomes (COs) 
  

CO  Upon completion of this course, the students will be able to: PSO 

Addressed 

CL 

CO-1 understand the principles and application of advanced areas in 

chemistry 

PSO-1 U 

CO-2 apply the principle of nanochemistry and green chemistry to design 

and synthesise novel compounds 

PSO-2,3 A 

CO-3 analyze the properties of nanoparticles, supramolecular interactions, 

therapeutic action of drugs and reactions in biomolecules 

PSO-2,3 Y 

CO-4 evaluate atom economy in green synthesis, structure and therapeutic 

action of various drugs and role of singlet oxygen in biology 

PSO-2,4 E 

CO-5 create novel nanoparticles and compounds using green chemistry 

techniques 

PSO-3,4 C 

  

  

Unit I            (12 Hours) 

Nanochemistry: General principles of nanotechnology. Nanoparticles - definition - size relationship - 

nanoparticles of metals - semiconductors and oxides.  Synthesis of nanosized compounds - reduction 

methods and solgel methods. Optical and electrical properties of nanoparticles. Nanosystems - 

introduction - synthesis and purification of fullerenes. Carbonnanotubes - types - preparation - Arc and 

chemical vapour deposition methods. Nanoshells - gold and silver nanoshells and its applications. 

Nanosensors - introduction - nanoscale organization - characterization and optical properties. 

Nanomedicines - introduction - approach to developing nanomedicines - protocol for nanodrug 

administration - diagnostic and therapeutic applications. 

Unit II           (12 Hours) 

Green Chemistry: Green chemistry and sustainable development - principles and applications of green 

chemistry. Atom economy - atom economy vs. yield. Prevention of waste/byproducts. Prevention or 

minimization of hazardous products. Designing safer chemicals through Sommelet-Hauser - Cope - 

Wolff - Witting and Bamberger reactions. Energy requirement for synthesis. CFC alternatives - green 

chemistry in organic synthesis. Selection of appropriate solvent and starting material. Use of protecting 

groups and catalyst. Methods of greening organic reactions - solvent free reactions and reactions at 

ambient temperature. Microwave assisted reactions. Sonication assisted reactions - Reformatsky - 

Ullmann coupling - Wurtz and Bouveault reaction. Reactions in ionic solvents and super critical fluids. 

Tandem reactions. 



 Unit III           (12 Hours) 

Supramolecular Chemistry: Supramolecular interactions - discussion of host-guest systems - cation 

and anion binding host. Crown ethers - synthesis - properties and applications. Lariat ethers. Podants - 

properties and 3-dimensional podants. Cryptands - synthesis - properties and applications. Spherands - 

synthesis - structure and uses. Supramolecular chemistry of fullerenes and cyclodextrins. Molecular 

devices - non-linear optical switches and electrophotoswitching, Liquid crystal display. Supramolecular 

photochemistry. 

 Unit IV           (12 Hours) 

Medicinal Chemistry: Modern drugs for diseases. Anticancer drugs - classification - synthesis and 

assay of cyclophoshamide - chlorambucil - cisplatin - vinblastine and vincristine. Antimalarial drugs - 

classification - synthesis and assay of chloroquine and primaquine. Diuretics - classification - synthesis 

and assay of Frusemide and benzthiazide. Anti-inflammatory drug - synthesis and therapeutic action of 

phenylbutazone and ibuprofen. Antipyretics and non-narcotic analgesics - synthesis and therapeutic 

action of paracetamol and aspirin 

 Unit V           (12 Hours) 

Biophysical Chemistry: Thermodynamics in biology and limitations of equilibrium thermodynamics. 

Irreversible thermodynamics - postulates and methodologies. Irreversible thermodynamics and 

biological systems. Biochemical standard state - ATP. Currency of energy - oxidative phosphorylation. 

Role of singlet oxygen in biology. Reactions in biomolecules - membrate potential and ion pumps. 

Photoacoustic effect and its application in biology. Biophysical applications of Moss-bauer effect. NMR 

imaging - applications of spin labeling in membrane research. 

  

Text Books 

1. Klabunde, K.J. & Richards, R.M. (2009). (2nd ed.). Nanoscale Materials in Chemistry. New 

York: Wiley. 

2. Ozin, G. & Arsenault, A. (2005). Nanochemistry: A Chemical Approach to Nanomaterials. 

USA: Elsevier. 

3. Rao, C.N.R. (2001). Nanochemistry. New York: Wiley. 

4. Ahluwalia, V.K. (2006). Green chemistry-Environmentally benign reactions. India: Ane Books 

Publications. 

5. Kar, A. (2007). Medicinal Chemistry. (4th ed.), New Age International Publishers. 

  

  

Reference Books 

1. Brechignac, C., Houdy, P. & Lahmani, M. (2006). Nanomaterials and Nano chemistry. New 

York: Springer. 

2. Nalwa, H. (1998). Nanostructured Materials and Nanotechnology. New York: Academic Press. 

3. Ahluwalia, V. K. (2012). Strategies for Green Organic Synthesis. New York: Taylor and 

Francis group, CRC Press. 

4. Matlack, A. (2010). Introduction to Green Chemistry. (2nd ed.). New York: Taylor and 

Francis group, CRC Press. 

5. Ilango, K. & Valentina, P. (2009). Text Book of Medicinal chemistry. (4th ed.). India: Keerthi 

Publishers. 

 

  



Semester IV 

Energy for Future (Elective IV (a)) 

Subject Code: PG2044 

  

Hours per week Credits Total Hours Marks 

4 3 60 100 

  

Objectives: 

• To acquire knowledge on conventional and non-conventional energy sources. 

• To enlighten the students with knowledge of solar radiation and its measurement. 

• To gain knowledge on wind energy, biogas and hydrogen energy. 

  

Course Outcomes (COs) 

CO  Upon completion of this course, the students will be able to: PSO 

Addressed 

CL 

CO-1 understand the importance of various sources of non-

conventional energy 

PSO-1 U 

CO-2 apply the principle of energy conversion tothe production of 

energy for the future 

PSO-2,3,4 A 

CO-3 analyze the advantages and disadvantages of  different non-

conventional energy sources 

PSO-2,3 Y 

CO-4 evaluate solar energy radiation, wind energy data and 

conversion efficiency of fuel cells  

PSO-2,3 E 

CO-5 create fuel cells PSO-3,5 C 

 

 

Unit I 

  

Introduction to Energy Sources: Introduction - conventional energy sources - coal - oil - gas - 

agricultural and organic wastes - water power - thermal power and nuclear power. Non-conventional 

energy sources - solar energy - wind energy - energy from bio-mass and bio-gas - ocean thermal energy 

- tidal energy - geothermal energy and hydrogen energy. Advantages of renewable energy. 

  

Unit II           (12 Hours) 

Solar Energy: Solar radiation and its measurement -introduction - solar constant - solar radiation at the 

earth’s surface - solar radiation geometry and solar radiation data. Solar energy collectors -  introduction 

- physical principles of the conversion of solar radiation into heat - flat plate and concentration 

collectors. Advantages and disadvantages of concentration collectors over flat collectors. Energy 

balance equation and collector efficiency.  

  

Unit III           (12 Hours) 

Wind Energy: Introduction - basic principles of wind energy conversion - power of the wing and forces 

on the blades. Wind energy conversion - wind data and estimation - site selection. Types of wind 

machines - horizontal axis and vertical axis machines. Analysis of aerodynamic forces acting on the 

blade and performance of wind machines. Generating systems - introduction - schemes of electric 

generation - generator control - load control and energy storage. Application of wind energy. 

  

 



Unit IV           (12 Hours) 

Bio-energy: Introduction - biomass conversion techniques - wet processes and dry processes. Biogas 

generation. Classification of biogas plants - floating drum plant and fixed dome type plant. Biogas from 

plant waste. Materials used for biogas generation - selection of site for a biogas plant and digester 

design. Problems related with biogas plants. Fuel properties of biogas and utilization of biogas. 

  

Unit V           (12 Hours) 

Chemical Energy Sources: Fuel cells -introduction - conversion efficiency of fuel cells - types of 

electrodes - work output and EMF of fuel cells. Applications of fuel cells. Hydrogen energy. Hydrogen 

production - electrolysis - thermo-chemical - fossil fuel and solar energy methods. Hydrogen storage 

and hydrogen transportation. Utilization of hygrogen gas. Hydrogen as an alternative fuel for motor 

vehicles. Safety and management. 

  

Text Books 

1. Rai, G.D. (2004). Non-conventional Energy Sources. India: Khanna Publications. 

2. Wengenmayr, R., Bührke, T. &Brewer, W.D. (2012). Renewable Energy: Sustainable Energy 

Concepts for the Energy Change. (2nd ed.). New York: Wiley VCH. 

3. Nelson, V. (2011). Introduction to Renewable Energy (Energy and the Environment). New 

York: CRC Press. 

4. Twidell, J. & Weir, T. (2006). Renewable Energy Resources. (2nd ed.). New York: Taylor and 

Francis. 

  

References Books 

1.   Chiras, D. (2006). Achieving Energy Independence through Solar, Wind, Biomass and 

Hydropower. Mother Earth News Wiser Living. 

2.    Tester, J.W., Drake, E.M., Driscoll, M.J., Golay, M.W., & Peters, W.A. (2006). Sustainable 

Energy. (2nd ed.). New Delhi: Prentice-Hall of India  

 

  

http://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=G.D.+Rai&search-alias=stripbooks
http://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Roland+Wengenmayr&search-alias=stripbooks
http://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Thomas+B%26uuml%3Bhrke&search-alias=stripbooks
http://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=William+D.+Brewer&search-alias=stripbooks
http://www.amazon.in/Vaughn-Nelson/e/B001PKX9DO/ref=dp_byline_cont_book_1


Semester II 

Life Skill Training - I 

Course Code: LST201 
 

No. of hours per 

week 

Credit Total no. of hours Marks 

1 1  30 100 

  

Objectives:  

 To understand the fundamental rules of success  

 To practice integrity in day to day life  

Course Outcomes (COs) 

CO  Upon completion of this course, the students will be able to: PSO 

Addressed 

CL 

CO-1  understand the importance of soft skills  PSO- 5 U  

CO-2  apply the tools and techniques for effective communication  PSO- 5 A  

CO-3  Analyse and improve mental health  PSO- 5 Y  

 

Unit I  

Soft and Hard Skills - significance of soft skills. Communication Skills - Types of 

communication - elements of communication - constituents of communication - 

characteristics of effective communication.  

Unit II  

Body Language - Body language interpretation -tips for better body language. Interpersonal 

Skills - Tools for effective conversation and building interpersonal skills.  

Unit III  

Listening Skills - Listening types - tips for listening - listening and leadership. Soft Skills and 

Johari Window -Johari windows - advantages of Johari window.  

Unit IV  

Change Management -Change Vs Zones - tips for managing change. Stress Management - 

Types, causes of stress, symptoms of stress and tackling stress.  

Unit V  

Motivation - Types of motivation - Hierarchy of needs - tips for motivation. Time 

Management - Pareto’s principle - tools and techniques for time management. (Compilation 

will be provided to the students)  

Reference Books:  

1. Melgosa, J. (2013). Positive Mind. (3rd ed.). Spain: Safeliz.  

2. Shukla, A. (2010). The 4-Lane Expressway to Stress Management. New Delhi: Unicorn  

Books.3. Pease, A. (1990). Body Language. India: Sudha Publications Pvt. Ltd. 
  

 

  

  

 

 

 

 

 

 

 



Semester III 

Life Skill Training - II 

Course Code: LST202 

  

  

No. of hours per 

week 

Credit Total no. of hours Marks 

1 1  30 100 

  

Objectives:  

 To aid students in making right choices and decisions  

2. To create awareness on practical methods that lead to personal and societal development 
Course Outcomes (COs) 

CO  Upon completion of this course, the students will be able to: PSO 

Addressed 

CL 

CO-1  Identify the root cause of social evils and it's consequences PSO- 5 An 

CO-2  Understand the importance of personal and emotional well  

being 

PSO- 5 U 

CO-3  Empathise with the needy and disabled PSO- 5 Ap 

 

  

Unit I  

Corruption - causes and types. Seeds and remedies of corruption.  

Casteism - causes and consequences.  

Communalism - characteristics - causes and remedial measures.  

Regionalism - characteristics - causes and remedial measures.  

Unit II  

Abortion - reason and methods. Birth control  

Alcoholism - alcoholism and causes of drinking. Harmful effects of liquor.  

Drug addiction - causes - effects and control of drug addiction.  

Unit III  

Depression - signs - causes and treatments.  

Suicide - signs and treatments. Child labour. 

Unit IV  

Divorce - causes and effects. Steps to avoid divorce.  

Dowry system in India - Legislations to inhibit dowry system. Cases and problems.  

Unit V  

Care and concern for the aged and disabled - need to take care of elders. Caring of someone  

with physical disability.  

HIV and aids - basic facts - causes - prevention and treatment.  

Text Book:  

(Compilation will be provided to the students)  

Reference Books:  

1. CN. Shankar Rao, India Social Problems - A Sociological Perspective. S. Chand and  

Company Limited. New Delhi. 2015.  

2. CN. Shankar Rao, Sociology of Indian Society. S. Chand and company limited. New  

Delhi. 2004  

3. Gawain, Shakti and Laurel King. Living in the Light. - A Guide to Personal  

Transformation. Natraj Publishing. Canada. 1998.  



 Content addressed with Environmental sustainability 

 Content addressed with  Human values 
 


