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CHOICE BASED CREDIT SYSTEM
The credit based semester system provides flexibility in designing curriculum and assigning credits
based on the course content and hours of teaching. The choice based credit system provides a ‘cafeteria’ type
approach in which the students can take courses of their choice, learn at their own pace, undergo additional
courses and acquire more than the required credits, and adopt an interdisciplinary approach to learning. Our
College has moved to CBCS and implemented the grading system.

OUTCOME-BASED EDUCATION (OBE)
LEARNING OUTCOME-BASED CURRICULUM FRAMEWORK (LOCF)

The fundamental premise underlying the learning outcomes-based approach to curriculum planning and
development is that higher education qualifications are awarded on the basis of demonstrated achievement of
outcomes (expressed in terms of knowledge, understanding, skills, attitudes and values) and academic standards
expected of graduates of a programme of study. Learning outcomes specify what graduates completing a
particular programme of study are expected to know, understand and be able to do at the end of their programme
of study. The expected learning outcomes are used as reference points that would help to formulate graduate
attributes, qualification descriptors, programme learning outcomes and course learning outcomes which in turn
will help in curriculum planning and development, and in the design, delivery and review of academic
programmes. They provide general guidance for articulating the essential learnings associated with programmes
of study and courses with in a programme, maintain national standards and international comparability of
learning outcomes and academic standards to ensure global competitiveness, and to facilitate student/graduate
mobility and provide higher education institutions an important point of reference for designing teaching-
learning strategies, assessing student learning levels, and periodic review of programmes and academic

standards.



Some important aspects of the Outcome Based Education
Course: is defined as a theory, practical or theory cum practical subject studied in a semester.

Course Outcomes (COs): are statements that describe significant and essential learning that learners have
achieved, and can reliably demonstrate at the end of a course. Generally three or more course outcomes may be
specified for each course based on its weightage.

Programme: is defined as the specialization or discipline of a Degree.

Programme Outcomes (POs): Programme outcomes are narrower statements that describe what students are
expected to be able to do by the time of graduation. POs are expected to be aligned closely with Graduate
Attributes.

Programme Specific Outcomes (PSOs): PSOs are what the students should be able to do at the time of
graduation with reference to a specific discipline.

Some important terminologies repeatedly used in LOCF.

Core Courses (CC): A course, which should compulsorily be studied by a candidate as a core requirement is
termed as a Core course. These are the courses which provide basic understanding of their main discipline. In order
to maintain a requisite standard certain core courses must be included in an academic program. This helps in
providing a universal recognition to the said academic program.

Discipline Specific Elective Courses (DSE): Elective course may be offered by the main discipline/subject of
study is referred to as Discipline Specific Elective (DSE). These courses offer the flexibility of selection of options
from a pool of courses. These are considered specialized or advanced to that particular programme and provide
extensive exposure in the area chosen; these are also more applied in nature.

Generic Elective Courses: An elective course chosen generally from an unrelated discipline/subject, with an
intention to seek exposure is called a Generic Elective. Generic Elective courses are designed for the students of
other disciplines. Thus, as per the CBCS policy, the students pursuing particular disciplines would have to opt
Generic Elective courses offered by other disciplines, as per the basket of courses offered by the college. The scope
of the Generic Elective (GE) Courses is positively related to the diversity of disciplines in which programmes are
being offered by the college.

Non Major Elective (NME): A student shall choose at least two Non-major Elective Courses (NME) from
outside his/her department.

Skill Enhancement Courses (SECs): These courses focus on developing skills or proficiencies in the student,
and aim at providing hands-on training. Skill enhancement courses can be opted by the students of any other
discipline, but are highly suitable for students pursuing their academic programme. These courses may be chosen
from a pool of courses designed to provide value-based and/or skill-based knowledge.

Field Study/Industrial Visit/Case Study: It has to be completed during the fifth semester of

the degree programme. Credit for this course will be entered in the fifth semester’s marks statement.



Internship: Students must complete internship during summer holidays after the fourth semester. They have to
submit a report of internship training with the necessary documents and have to appear for a viva-voce

examination during fifth semester. Credit for internship will be entered in the fifth semester’s mark statement.

Extra Credit Courses: In order to facilitate the students, gaining knowledge/skills by attending online courses
MOOC, credits are awarded as extra credits, the extra credit are at three semesters after verifying the course
completion certificates. According to the guidelines of UGC, the students are encouraged to avail this option of
enriching their knowledge by enrolling themselves in the Massive Open Online Courses (MOOC) provided by
various portals such as SWAY AM, NPTELetc.

Postgraduate Programme:
Programme Pattern: The Post Graduate degree programme consists of FIVE vital components. They are as

follows:
Part —A : Core Course (Theory, Practicals) Core Industry Module, Core Project
Part-B (i) Elective courses
Part-B (ii)) : Non Major Elective, Skill Enhancement course, Professional Competency course
Part-B (iii) Internship
Part —-C : Extension activity
EXAMINATION

Continuous Internal Assessment (CIA):
PG - Distribution of CIA Marks
Passing Minimum: 50 %

Assignments — 3 = 30%

Tests- 3(Best 2 out of 3) = 50%
Seminar=10 %

Attendance= 10 %

Question Paper Pattern
Part A: includes two subsections

Part A 1 (10X1=10 marks)
One word question/ Fill in/ Match the following/True or False/ Multiple Choice Questions
Two Questions from Each unit

Part A 2(5X2=10 marks)
Short Answers

One question from Each unit
Total Marks - 20

Part B: (5X5=25 marks)
Paragraph Answers
Either/ or type, One Question from each unit



Part C: (10X3=30)

Essay Type Answers
Answer 3 out of 5 Questions
One Question from each unit

Part A: K1 Level
Part B: K2, K3 and K4 Level
Part C: K5 and K6 Level

Knowledge levels for assessment of Outcomes based on Blooms Taxonomy

S.No. | Level Parameter Description

1 K1 | Knowledge/Remembering It is the ability to remember the previously
learned

2 K2 | Comprehension/ The learner explains ideas or concepts

Understanding

3 K3 | Application/Applying The learner uses information in a new way

4 K4 | Analysis/Analysing The learner distinguishes among different parts

5 K5 | Evaluation/Evaluating The learner justifies a stand or decision

6 K6 | Synthesis/Creating The learner creates a new product or point of
view

WEIGHTAGE of K -LEVELS IN QUESTION PAPER

(Cognitive Level) Lower Order Thinking | Higher Order Thinking
K-LEVELS S| kK1 | k2 | k3| K4 | K5 | ke | rotal
END SEMESTER 20 25 30 75
EXAMINATIONS (ESE)
Continuous Internal Assessment 20 25 30 75
(CIA)

Internal Assessment

QUESTION PATTERN FOR END SEMESTER EXAMINATION/ Continuous

PART MARKS
PART -A 1. (No choice ,One Mark) TWO questions from each unit (10x1=10) 20
I1. (No choice, Two Mark) ONE question from each unit (5x2=10)
PART -B (Either/ or type,5-Marks) ONE question from each unit (5x5=25) 25
PART —C (3 out of 5) (10Marks) ONE question from each unit (3x10=30) 30
Total 75




BLUE PRINT OF QUESTION PAPER FOR END SEMESTER EXAMINATION

DURATION: 3.00 Hours.

Max Mark :75
K-LEVELS K1 | K2 [ K3 |K4 |KS |K6| Total
PART Marks
PART -A (One Mark, No choice) (10x1=10) | 10 10
(2-Marks,Nochoice) (5x2=10) 10 10
PART -B (5-Marks)(Either/or type) (5x5=25) 5 10 10 25
PART -C (10 Marks)(3 out of 5)  (3x10=30) 20 10
Courses having only K5,K6 levels, K5 level- 3 30
Questions, K6 level- 2 Questions
(One K6 level question is compulsory)
Total | 20 | 05 | 10 10 R0 10 75




EVALUATION
GRADING SYSTEM

Once the marks of the CIA and the end-semester examination for each of the courses
are available, they will be added and converted as final mark. The marks thus obtained
will then be graded as per the scheme provided in Table-1.

Grade Point Average (GPA) will be calculated from the first semester onwards for all
semester. From the second semester onwards, the total performance within a semester
and the continuous performance starting from the first semester are indicated by
semester Grade Point Average (GPA) and Cumulative Grade Point Average (CGPA) ,
respectively. These two are calculated by the following formulae:

SCG. 2 CM;
GPA= =! WAM(Weighted Average Marks)="="

2C 2C,
1=1 I=1

Where,
Ciis the Credit earned for the Coursei
G; isthe Grade Point obtained by the student for the Coursei
Miis the marks obtained for the coursei and
n is the number of Courses Passed in that semester.

CGPA: Average GPA of all the Courses starting from the first semester to the current
semester.

CLASSIFICATION OF FINAL RESULTS:

1 The classification of final results shall be based on the CGPA, as indicated in Table-2.
ii.  For the purpose of Classification of Final Results, the candidates who earn the CGPA
9.00 and above shall be declared to have qualified for the Degree as ‘Outstanding’.
Similarly the candidates who earn the CGPA between 8.00 and 8.99, 7.00 and 7.99,
6.00 and 6.99 and 5.00 and 5.99 shall be declared to have qualified for their Degree in
the respective programmes as ‘Excellent’, ‘Very Good’, ‘Good’, and ‘Above Average’
respectively.
.  Absence from an examination shall not be taken an attempt.

Vi



The candidates performance in every current semester is indicated by Semester Grade
Point Average (SGPA) and from the second semester onwards, the continuous
performance including previous semester/s is indicated by Cumulative Grade Point

Table- 1: Grading of the Courses

Marks Range Grade Point Corresponding Grade
90 and above 10 (0]
80 and above and below 90 9 A+
70 and above and below 80 8 A
60 and above and below 70 7 B+
50 and above and below 60 6 B
Below50 NA RA

NA- Not Applicable, RA- Reappearance

Average (CGPA)
Table-2: Final Result
CGPA Corresponding Grade [Classification of Final Result
9.00 and above 0] Outstanding
8.00 to 8.99 A+ Excellent
7.00 to 7.99 A Very Good
6.00 to 6.99 B+ Good
5.00 to 5.99 B Above Average

* The candidates who have passed in the first appearance and within the prescribed duration of
the PG Programme are eligible. If the candidate’s Grade is O/A+ with more than one attempt,

the performance is fixed as “Very Good”

To Empower the women students by providing excellent theoretical, practical and

Vision

research skills in Chemistry to meet the global needs.

Y VYV

Mission

and economic needs of the nation.

Vi

Providing quality education in the principles, theory and practice of Chemistry.
Making the students to cope up with the requirements of industry and service sectors.
Excelling in teaching, research, knowledge transfer and to serve the social, cultural




PROGRAMME OUTCOMES FOR M.Sc.,DEGREE PROGRAMMES

PO.No

Programme Outcomes
(Upon completion of the M.Sc.,Degree Programme, the Post graduate will be able to)

PO-1

Disciplinary Knowledge: demonstrate in-depth knowledge and understanding of
theories, policies, and practices in one or more disciplines that form a part of a Post
Graduate program of study in Master of Science.

PO-2

Critical Thinking and Problem Solving: apply analytic thought to a body of knowledge, analyse
and evaluate evidence, arguments, claims, beliefs on the basis of empirical evidence, identify relevant
assumptions or implications, formulate coherent arguments, critically evaluate practices, policies and
theories by following scientific approach to knowledge development: solve problems and extrapolate
the same to real life situation

PO-3

Information/digital literacy and Communication SKkills: use ICT in a variety of learning
situations, demonstrate ability to access, evaluate, and use a variety of relevant information sources, and
use appropriate software for analysis of data: communicate thoughts and ideas analytically and
effectively in writing and orally using appropriate media, and present complex information in a clear and
concise manner to different groups.

PO-4

Research-related skills: conduct independent inquiry in a chosen scientific discipline, demonstrate
sense of inquiry and capability for asking relevant/appropriate questions, problematising, synthesizing
and articulating; recognize cause-and-effect relationships, define problems, formulate hypotheses, test
hypotheses, analyse, interpret and draw conclusions from data, establish hypotheses, predict cause-and-
effect relationships; plan, execute and report the results of an experiment or investigation.

PO-5

Scientific reasoning and Reflective Thinking: analyse, interpret and draw conclusions from
quantitative/qualitative data and critically evaluate ideas, evidence and experiences from an
open-minded and reasoned perspective; critically and sensibly evaluate life experiences, with
self awareness and reflexivity of both self and society.

PO-6

Multidisciplinary Approach, Innovation and Entrepreneurship: propose novel ideas of
interdisciplinary approach in providing better solutions and new ideas for the sustainable
developments; identify opportunities, entrepreneurship vision and use of innovative ideas to
create value and wealth for the betterment of the individual and society.

PO-7

Moral and ethical awareness/reasoning: embrace moral/ethical values in conducting one’s
life, formulate a position/argument about an ethical issue from multiple perspectives, and use
ethical practices in all work, demonstrate the ability to identify ethical issues related to one’s
work, avoid unethical behavior such as fabrication, falsification or misrepresentation of data or
committing plagiarism, not adhering to intellectual property rights, appreciate environmental and
sustainability issues, and adopt objective, unbiased and truthful actions in all aspects of work.

PO-8

Self directed Learning: work independently, identify appropriate resources required for a
project, and manage a project till completion.

PO-9

Lifelong Learning: engage in continuous learning for professional growth and development,
acquire knowledge and skills, adapt to changing environment and to changing trades and
demands of work place through knowledge/skill development/reskilling.

PO-10

Multicultural Competence, Social Interaction and Effective Citizenship: understand the values and
beliefs of multiple cultures, global perspectives, engage and interact respectfully with diverse groups and
elicit views of others, mediate disagreements and help reach conclusions in group settings, and

demonstrate empathetic social concern and equity centred national development

viii




PROGRAMME SPECIFIC OUTCOME (PSO)

PSO No.

Program Specific Outcomes

(M.Sc., Chemistry)

PSO1

Placement:
To prepare the students who will demonstrate respectful engagement with
others’ ideas, behaviors, beliefs and apply diverse frames of reference to
decisions and actions

PSO2

Entrepreneur:
To create effective entrepreneurs by enhancing their critical thinking,
problem solving, decision making and leadership skill that will facilitate
startups and high potential organizations

PSO3

Research and Development:
Design and implement HR systems and practices grounded in research that
comply with employment laws, leading the organization towards growth
and development.

PSO4

Contribution to Business World:
To produce employable, ethical and innovative professionals to sustain in
the dynamic business world.

PSOS5

Contribution to the Society:
To contribute to the development of the society by collaborating with
stakeholders for mutual benefit
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M.Sc.,, CHEMISTRY
COURSE STRUCTURE UNDER CHOICE BASED CREDIT SYSTEM - LEARNINIGOUTCOMES BASED

CURRICULUM FRAMEWORK (CBCS - LOCF)
(Applicable to the candidates admitted form the academic year 2023-2024)
ELIGIBILITY: Candidates who have passed Bachelor level Examination in Chemistry

Sem| Part Course Course Code Title of the Ins. Ins. Hours/Week |Credit| Exam| Marks|Total
Paper | Hours Hours
/ Week L T P|S CIA/ESE
Core Course -1 [P23CH101 Organic Reaction 6 411 -1 5 3125|75 |100
Part A Mechanism-I
Core Course -1l [P23CH102  |Structure and 6 411 -1 5 312575 100
Bonding in
Inorganic
Compounds
Core Practical-1 [P23CH103P |Organic 6 - -] 6] - 3 3125(75 (100
I Chemistry
Practical
Elective Course -1 [P23CHE11A/ [Pharmaceutical 5 5| - - - 3 3125|775 {100
Part B (i) P23CHEI1B  |Chemistry
/Nanomaterials
and
Nanotechnology
Elective Course -II|[P23CHE12A/  [Electrochemistry/ 5 41 - - 3 3 (25|75 [100
P23CHE12B  [Molecular
Spectroscopy
Part B (ii) | Non Major P23NMECHI11 (Cosmetic 2 2 - - - 2 312575 (100
Elective-1 Chemistry
TOTAL 30 1903 | 06 02| 21 -1 -1 - | 600
Core Course —III [P23CH104  |Organic reaction 6 4 11 -1 5 312575 100
I mechanism-II
Core Course-IV  [P23CH105  |[Physical 6 411 -1 5 312575 (100
Part A Chemistry-I
Core Practical- II[P23CH106P |Inorganic Chemistry | 6 - - 6 | - 3 3125175 (100
Practical
Part B (i)Elective Course — [P23CHE23A/ [Medicinal 5 5| - - - 3 3125175 (100
I P23CHE23B  |Chemistry/ Green
Chemistry
Elective Course - [P23CHE24A/  |Biolnorganic 5 4 1 - - P 3 |25(75 |100
1A% P23CHE24B  |Chemistry/
Material Science
Part B (ii)[Non Major P23NMECH22 |Chemistry in 2 2| - - -] 2 31| 2575 100
Elective-11 Everyday life




Part B(iii)Internship/Industrial Activity -l - - - - - - -
TOTAL 30 {19 | 03| 06 02 | 21 -1-1- 600
Sem| Part Course Course Code Title of the Ins. Ins. Hours/Week |Creditf Exam| Marks|Total
Paper | Bours T| P|S Hours | GrATESE
Part A | Core Course —V Organic Synthesis 6 4 1 -1 5 3 |25/75 100
And
Photochemistry
Core Course —VI Coordination 6 41 1 - 1] 5 3 125/75 100
Chemistry
' Physical 6 -l -1 6 -] 3 3 25|75 100
I Core Practical-III Chemistry
Practical
Core Industry Industrial 5 4| 1 - -1 3 3 25|75 100
Module Chemistr
y
Part B (i)|Elective Course —V Pharmacognosy and 5 4 | 1 - - 3 3 | 25|75 [100
Phytochemistry
Biomolecules and
Heterocyclic
compounds
Part B (ii)Skill Computational 2 2| - - - 2 3 | 25|75 100
Enhancement Chemistry
Course
Part B |Internship/Industrial Activity - -] - - -] 2 -l - -
(iii)
TOTAL 30 | 18|/ 04| 06|02 23 - -l - | 600
IV | Part A |Core Course —VII Research 5 41 1 -1 -1 5 3 |25|75 (100
Methodolgy
Core Course-VIII Physical 5 4| 1 - -1 5 3 (25|75 |100
Chemistry-I1
Core Practical- IV Analytical 6 - - 6| -] 3 3 |25|75 (100
Instrumentation
technique
Practicals
Core Project Project with Viva 8 -1 20 6| -| 7 3 125|75 {100
Voce
Part B (i)[Elective Course — VI Chemistry of 4 31 1 - -1 3 3 |25|75 |100
Natural Products
/Polymer
Chemistry
Part B (ii)Professional CSIR-UGC 2 2| - - -] 2 3 |25|75 (100
Competency NET SET in
Course Chemistry
Part C Extension Activity - - - -0 -1 - - -
TOTAL 30 (13 | 05| 12 -l 26| - - | - po0
GRAND TOTAL |120 |69 | 15| 30| 06| 91 2400
Extra Credit MOOC/SWAYAM/NPTEL - - - - -1 2 - - - -
Value added Courses (At least - - - - -1 2 - - - -
one per Year)
L-Lecture T-Tutorial P-Practical S-Seminar

Xi




CREDIT DISTRIBUTION FOR M.Sc., CHEMISTRY

S.No Course Details Credit
Core Course [8 Courses X 5 Credits] 40
Part A Core Practical [4 Courses X 3 Credits] 12
Project Work with Viva Voce 07
Core Industry Module 03
Part B (i) | Elective Course [ 6 Courses X 3 Credits] 18
Non Major Elective[2 Courses X 2 Credits] 04
Part B (ii) | Skill Enhancement Course [1 Courses X 2 Credits] 02
Professional Competency Course [ 1 Courses X 2 Credits] 02
Part B (iii) | Internship 02
Part C | Extension Activity 01
Total Credit 91

Part A component and Part B (i) will be taken into account for CGPA calculation for
the postgraduate programme and the other components of Part B and Part C have to be
completed during the duration of the programme as per the norms, to be eligible for
obtaining the PG degree.

NON MAJOR ELECTIVE (NME) OFFERED BY THE DEPARTMENT

Semester Part Course Course Code Title of the Paper
I NME-I P23NMECHI11 | Cosmetic Chemistry
11 Part B (ii) | NME-II P23NMECH22 | Chemistry in everyday life

xii
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SENGAMALA THAYAAR EDUCATIONAL TRUST WOMEN’S COLLEGE
(AUTONOMOUS)
SUNDARAKKOTTAI, MANNARGUDI- 614016
(For the Candidates admitted in the academic year 2023-2024)
DEPARTMENT OF CHEMISTRY
M.Sc., CHEMISTRY

SEMESTER: I - CC-1: ORGANIC REACTION MECHANISM -1

Ins. Hrs. /Week: 6 Course Credit: 5 Course Code: P23CH101

UNIT-I: METHODS OF DETERMINATION OF REACTION MECHANISM: (18 Hours)

Reaction intermediates, The transition state, Reaction coordinate diagrams, Thermodynamic and
kinetic requirements of reactions: Hammond postulate.Methods of determining mechanism: non-
kinetic methods - product analysis, determination of intermediates-isolation, detection, and
trapping. Cross-over experiments, isotopic labelling, isotope effects and stereo chemical
evidences. Kinetic methods - relation of rate and mechanism. Effect of structure on reactivity:
Hammett and Taft equations. Linear free energy relationship, partial rate factor, substituent and
reaction constants.

UNIT-II: AROMATIC AND ALIPHATIC ELECTROPHILIC SUBSTITUTION:

(18 Hours)

Aromaticity: Aromaticity in benzenoid, non-benzenoid, heterocyclic compounds and annulenes.
Aromatic electrophilic substitution: Orientation and reactivity of di- and polysubstituted phenol,
nitrobenzene and halobenzene. Reactions involving nitrogen electrophiles: nitration,nitrosation
and diazonium coupling; Sulphur electrophiles: sulphonation; Halogen electrophiles: chlorination
and bromination; Carbon electrophiles: Friedel-Crafts alkylation, acylation and arylation reactions.
Aliphatic electrophilic substitution Mechanisms: SE2 and SEi, SE1- Mechanism and evidences.

UNIT-III: AROMATIC AND ALTIPHATIC NUCLEOPHILIC SUBSTITUTION:®
(18 Hours)

Aromatic nucleophilic substitution: Mechanisms - SNAr, SN1 and Benzyne mechanisms -
Evidences - Reactivity, Effect of structure, leaving group andattacking nucleophile. Reactions:
Oxygen and Sulphur-nucleophiles, Bucherer and Rosenmund reactions, von Richter, Sommelet-
Hauser and Smiles rearrangements. SN1, ion pair, SN2 mechanisms and evidences. Aliphatic
nucleophilic substitutions at an allylic carbon, aliphatic trigonal carbon and vinyl carbon. SN,
SN2, SNi, and SE1 mechanism and evidences, Swain- Scott, Grunwald-Winstein relationship -
Ambident nucleophiles.
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UNIT-IV: STEREOCHEMISTRY-I: (18 Hours)

Introduction to molecular symmetry and chirality — axis, plane, center, alternating axis of
symmetry. Optical isomerism due to asymmetric and dissymmetric molecules with C, N, S based
chiral centers. Optical purity, prochirality, enantiotopic and diastereotopic atoms, groups, faces,
axial and planar chirality, chirality due to helical shape, methods of determining theconfiguration.
Racemic modifications: Racemization by  thermal, anion, cation, reversible
formation,epimerization, mutarotation. D, L system, Cram’s and Prelog’s rules: R, S- notations,
proR, proS, side phase and re phase Cahn-Ingold-Prelog rules, absolute and relative configurations.
Configurations of allenes, spiranes, biphenyls, cyclooctene, helicene, binaphthyls, ansa and
cyclophanic compounds, exo-cyclic alkylidene-cycloalkanes. Topicity and prostereoisomerism,
chiral shift reagents and chiral solvating reagents. Criteria for optical purity:Resolution of racemic
modifications, asymmetric transformations, asymmetric synthesis, destruction. Stereoselective and
stereospecific synthesis.

UNIT-V: STEREOCHEMISTRY-II: (18 Hours)

Conformation and reactivity of acyclic systems, intramolecular rearrangements, neighbouring
group participation, chemical consequence of conformational equilibrium - Curtin-Hammett
Principle. Stability of five and six-membered rings: mono-, di- and polysubstituted cyclohexanes,
conformation and reactivity in cyclohexane systems. Fused and bridged rings: bicyclic, poly cyclic
systems, decalins andBrett’s rule. Optical rotation and optical rotatory dispersion, conformational
asymmetry, ORD curves, octant rule, configuration and conformation, Cotton effect, axial
haloketone rule and determination of configuration. TOTAL LECTURE HOURS : 90

COURSE OUTCOMES

Students will be able

1. Torecall the basic principles of organic chemistry.

2. To understand the formation and detection of reaction intermediates of organicreactions.

3. To predict the reaction mechanism of organic reactions and stereochemistry oforganic
compounds.

4. To apply the principles ofkinetic and non-kinetic methods to determine the mechanismof
reactions.

5. To designand synthesize new organic compounds by correlating the stereochemistry of

organic compounds.

14
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SENGAMALA THAYAAR EDUCATIONAL TRUST WOMEN’S COLLEGE
(AUTONOMOUS)
SUNDARAKKOTTAI, MANNARGUDI- 614016
(For the Candidates admitted in the academic year 2023-2024)
DEPARTMENT OF CHEMISTRY
M.Sc., CHEMISTRY

SEMESTER: I - CC - 2-: STRUCTURE AND BONDING IN INORGANIC COMPOUNDS

Ins. Hrs. /Week: 6 Course Credit:5 Course code: P23CH102

UNIT-I: STRUCTURE OF MAIN GROUP COMPOUNDS AND CLUSTERS: (18 Hours)

VB theory — Effect of lone pair and electronegativity of atoms (Bent’s rule) on the geometry of the
molecules; Structure of silicates - applications of Paulings rule of electrovalence - isomorphous
replacements in silicates— ortho, meta and pyro silicates — one dimensional, two dimensional andthree-
dimensional silicates. Structure of silicones, Structural and bonding features of B-N, S-N and P-N
compounds; Poly acids — types, examples and structures; Borane cluster: Structural features of closo, nido,
arachano and klado; carboranes, hetero and metalloboranes; Wade’s rule to predict the structureof borane

cluster; main group clusters —zintl ions and mno rule.

UNIT-II: SOLID STATE CHEMISTRY -1I: (18 Hours)

Ionic crystals: Packing of ions in simple, hexagonal and cubic close packing, voids in crystal lattice,
Radius ratio, Crystal systems and Bravis lattices, Symmetry operations in crystals, glide planes and screw
axis; point group and space group; Solid state energetics: Lattice energy — Born-Lande equation

-Kapustinski equation, Madelung constant.
UNIT-III: SOLID STATE CHEMISTRY - II: (18 Hours)

Structural features of the crystal systems: Rock salt, zinc blende & wurtzite, fluorite and anti-fluorite,
rutile and anatase, cadmium iodide and nickel arsenide; Spinels -normaland inverse types and perovskite
structures. Crystal Growth methods: From melt and solution (hydrothermal, sol-gel methods) — principles

andexamples.

UNIT-IV: TECHNIQUES IN SOLID STATE CHEMISTRY: (18 Hours)

X- ray diffractiontechnique: Bragg’s law, Powder diffraction method — Principle and Instrumentation;
Interpretation of XRD data — JCPDS files, Phase purity,Scherrer formula, lattice constants calculation;
Systematic absence of reflections; Electron diffraction technique — principle, instrumentation and
application. Electron microscopy — difference between optical and electron microscopy, theory, principle,

instrumentation, sampling methods and applications of SEM and TEM.
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UNIT-V: BAND THEORY AND DEFECTS IN SOLIDS: (18 Hours)
Band theory — features and its application of conductors, insulators and semiconductors, Intrinsic and

extrinsic semiconductors; Defects in crystals — point defects (Schottky, Frenkel, metal excess and metal
deficient) and their effect on the electrical and optical property, laser and phosphors; Linear defects and its
effects due to dislocations. TOTAL LECTURE HOURS : 90

COURSE OUTCOMES :

Students will be able

1. Predict the geometry of main group compounds and clusters.

2. Explain about the packing of ions in crystals and apply the radius ratio rule to predictthe
coordination number of cations.

3.: Understand the various types of ionic crystal systems and analyze their structural
features.

4.: Explain the crystal growth methods.

5. To understand the principles of diffraction techniques and microscopic techniques.

REFERENCE BOOKS

1.

AR West, Solid state Chemistry and its applications, 2" Edition (Students Edition), John
Wiley& Sons Ltd., 2014.

2. A K Bhagi and G R Chatwal, A textbook of inorganic polymers,Himalaya Publishing House,
2001.

3. L Smart, E Moore, Solid State Chemistry — An Introduction, 4"Edition, CRC Press, 2012.

4. K. F. Purcell and J. C. Kotz, Inorganic Chemistry; W.B. Saunderscompany: Philadelphia, 1977.

5. J. E. Huheey, E. A. Keiter and R. L. Keiter, Inorganic Chemistry;4th ed.; Harper and Row:
NewYork, 1983.

6. D. E. Douglas, D.H. McDaniel and J. J. Alexander, Concepts and Models in Inorganic
Chemistry, 3rd Ed, 1994.

7. R J D Tilley, Understanding Solids - The Science of Materials, 2dedition, Wiley Publication,
2013.

8. CN R Rao and J Gopalakrishnan, New Directions in Solid StateChemistry, 2" Edition,
Cambridge University Press, 199.

9. T. Moeller, Inorganic Chemistry, A Modern Introduction; JohnWiley: New York, 1982.

10. D. F. Shriver, P. W. Atkins and C.H. Langford; Inorganic Chemistry; 3rd ed.; Oxford University
Press: London, 2001.

E RESOURCES

1.

https://ocw.mit.edu/courses/3-09 1-introduction-to-solid-state-chemistry-fall-

2018/video galleries/lecture-videos/
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SENGAMALA THAYAAR EDUCATIONAL TRUST WOMEN’S COLLEGE
: (AUTONOMOUS)
SUNDARAKKOTTAIL MANNARGUDI- 614016
(For the Candidates admitted in the academic year 2023-2024)
DEPARTMENT OF CHEMISTRY
M.Sc., CHEMISTRY

SEMESTER: I — CP-I-: ORGANIC CHEMISTRY PRACTICAL

INS. HRS. /WEEK: 6 COURSE CREDIT: 3 COURSE CODE: P23CH103P

UNIT-I: SEPARATION AND ANALYSIS:
a. Two Component Mixtures.
b. Three Component Mixtures

UNIT-1I: ESTIMATIONS:

a. Estimation of Phenol (bromination)

b. Estimation of Aniline (bromination)

c. Estimation of Ethyl methyl ketone (iodimetry)
d. Estimation of Glucose (redox)

e. Estimation of Ascorbic acid (iodimetry)

f. Estimation of Aromatic nitro groups (reduction)
g. Estimation of Glycine (acidimetry)

h. Estimation of Formalin (iodimetry)

i. Estimation of Acetyl group in ester (alkalimetry)
j.  Estimation of Hydroxyl group (acetylation)

k. Estimation of Amino group (acetylation)

UNIT-III: Two stage preparations:

p-Bromoacetanilide from aniline
p-Nitroaniline from acetanilide
1,3,5-Tribromobenzene from aniline

Acetyl salicyclic acid from methyl salicylate
Benzilic acid from benzoin

-0 a0 o

m-Nitroaniline from nitrobenzene
g. m-Nitrobenzoic acid from methyl benzoate

COURSE OUTCOMES

Students will be able:

1L To recall the basic principles of organic separation, qualitative analysis and preparation.

2 To explain the method of separation and analysis of separated organic mixtures and convert
them as derivatives by suitable preparation method.

3 To determine the characteristics of separation of organic compounds by various chemical
reactions.

4 To develop strategies to separate, analyze and prepare organic compounds.

3 To formulate a method of separation, analysis of organic mixtures and design suitable
procedure for organic preparations.
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REFERENCE BOOKS

1. AR West, Solid state Chemistry and its applications, 2ndEdition(Students Edition), John Wiley
& Sons Ltd., 2014.

2. A K Bhagi and G R Chatwal, A textbook of inorganic polymers,Himalaya Publishing House,
2001.

3. L Smart, E Moore, Solid State Chemistry — An Introduction, 4"Edition, CRC Press, 2012.

4. D. E. Douglas, D.H. McDaniel and J. J. Alexander, Concepts and Models in Inorganic
Chemistry,3rd Ed, 1994.

5. R DTilley, Understanding Solids - The Science of Materials, 2"dedition, Wiley Publication, 2013.

6. C N R Rao and J Gopalakrishnan, New Directions in Solid StateChemistry, 2" Edition, Cambridge
University Press, 199.

E RESOURCES

1. https://ocw.mit.edu/courses/3-091-introduction-to-solid-state-chemistry-fall-
2018/video galleries/lecture-videos/
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SENGAMALA THAYAAR EDUCATIONAL TRUST WOMEN’S COLLEGE
(AUTONOMOUS)
SUNDARAKKOTTAI MANNARGUDI- 614016
(For the Candidates admitted in the academic year 2023-2024)
DEPARTMENT OF CHEMISTRY

M.Sc., CHEMISTRY

SEMESTER: I -EC -1(A) PHARMACEUTICAL CHEMISTRY
Ins. Hrs. /Week:5 Course Credit: 3 Course code: P23CHE11A

UNIT-1: PHYSICAL PROPERTIES IN PHARMACEUTICALS: (15 Hours)
Physical properties of drug molecule: physical properties. Refractive index- Definition, explanation,
formula, importance, determination, specific & molar refraction. Optical activity\rotation-
monochromatic & polychromatic light, optical activity, angle of rotation, specific rotation examples,
measurement of optical activity. Dielectric constant & Induced Polarization- Dielectric constant
explanation & determination. Rheology of pharmaceutical systems: Introduction, Definition,
Applications, concept of viscosity, Newton’s law of flow, Kinematic, Relative, Specific, Reduced &
Intrinsic viscosity. Newtonian system, non- Newtonian system- Plastic flow, Pseudoplastic flow,
Dilatent flow. Viscosity measurements- selection of viscometer for Newtonian and non-Newtonian
system.

UNIT-II: ISOTOPIC DILUTION ANALYSIS: (15 Hours)

Principle and applications, Neutron activation analysis: Principle, advantages and limitations,
Scintillation counters: Body scanning. Introduction toradiopharmaceuticals. Properties of various types
of radiopharmaceuticals, Radiopharmaceuticals as diagnostics, as therapeutics, for research and
sterilization. Physico Chemical Properties and drug action. Physico chemical properties of drugs (a)
Partition coefficient, (b) solubility (c) surface activity, (d) degree of ionization.

UNIT-III: DRUG DOSAGE AND PRODUCT DEVELOPMENT: (15 Hours)
Introduction to drug dosage Forms & Drug Delivery system — Definition of Commonterms. Drug
Regulation and control, pharmacopoeias formularies, sources of drug, drug nomenclature, routes of
administration of drugsproducts, need for a dosage form, classification of dosage forms. Drug dosage
and product development. Introduction to drug dosage Forms & Drug Delivery system — Definition of
Common terms. DrugRegulation and control, pharmacopoeias formularies, sources of drug, drug
nomenclature, routes of administration of drugs products, need for a dosage form, classification of dosage
forms.

UNIT-1V: DEVELOPMENT OF NEW DRUGS: (15 Hours)
Introduction, procedure followed in drug design, the research for lead compounds, molecular
modification of lead compounds. Structure-Activity Relationship (SAR):Factors effecting bioactivity,
resonance, inductive effect, isoterism, bioisosterism, spatial considerations, biological properties of
simple functional groups, theories of drug activity, occupancy theory, rate theory, induced-fit theory,4.3
Quantitative structure activity relationship(QSAR): Development of QSAR, drug receptor interactions,
the additivity of group contributions, physico-chemical parameters, lipophilicity parameters, electronic
parameter, ionization constants, steric parameters, chelation parameters, redox potential, indicator-
variables.
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UNIT-V: COMPUTERS IN PHARMACEUTICAL CHEMISTRY: (15 Hours)

Need ofcomputers for chemistry. Computers for Analytical Chemists- Introduction to computers:
Organization of computers, CPU, Computer memory, I/O devices, information storage, software
components. Application of computers in chemistry: Programming in high levellanguage (C+) to handle
various numerical methods in chemistry — least square fit, solution to simultaneous equations,
interpolation, extrapolation, data smoothing, numerical differentiation and integrations.

TOTAL LECTURE HOURS :75

COURSE OUTCOMES :

Students will be able:

1. To identify the suitable drugs for various diseases.

2. To apply the principles of various drug action and drug design.

3.: To acquire the knowledge on product development based on SAR.
4. To apply the knowledge on applications of computers in chemistry.
5. To synthesize new drugs after understanding the concepts SAR.

REFERENCE BOOKS:

. Physical Chemistry- Bahl and Tuli.

2. Text Book of Physical Pharmaceutics, IInd edition, Vallabh Prakashan-. C.V.S.
Subramanyam.

3. Medicinal Chemistry (Organic Pharmaceutical Chemistry), G.RChatwal, Himalaya Publishing
house.

4. Instrumental method of Analysis: Hubert H, Willard, 7th edition.

5. Textbook of Pharmaceutical Chemistry by, Jayshree Ghosh, S.
Chand & company Ltd. Pharmaceutical Chemistry by Dr. S.Lakshmi, Sultan chand & Sons.

6. Computers in chemistry, K.V. Raman, Tata Mc.Graw-Hill, 1993.

7. Computers for Chemists, S.K Pundir, Anshu bansal, A pragate prakashan., 2 nd edition, New age
international (P) limited, New Delhi.

8. Physical Pharmacy and Pharmaceutical Sciences by Martins, Patrick
J. Sinko, Lippincott. William and Wilkins.

9. Cooper and Gunn’s Tutorial Pharmacy ,6th edition by S.J. Carter, CBS Publisher Ltd.

10. Ansels pharmaceutical Dosage forms and Drug Delivery System byAllen Popvich and Ansel, Indian
edition-B.I. Publication Pvt. Ltd.

E RESOURCES:

1. https://www.ncbi.nlm.nih.gov/books/NBK482447/
2. https://training.seer.cancer.gov/treatment/chemotherapy/types.html
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SENGAMALA THAYAAR EDUCATIONAL TRUST WOMEN’S COLLEGE
- (AUTONOMOUS)
SUNDARAKKOTTAIL MANNARGUDI- 614016
(For the Candidates admitted in the academic year 2023-2024)
DEPARTMENT OF CHEMISTRY
M.Sc., CHEMISTRY

SEMESTER: I - EC-I (B): NANO MATERIALS AND NANO TECHNOLOGY
Ins. Hrs. /Week: 5 Course Credit: 3 Course code: P23CHE11B

UNIT-I: (15 Hours)

Introduction of nanomaterials and nanotechnologies, Introduction-role of size, classification-OD, 1D, 2D,
3D. Synthesis- Bottom —Up, Top—Down, consolidation of Nano powders. Features ofnanostructures,
Background of nanostructures. Techniques of synthesis of nanomaterials, Tools of the nanoscience.
Applications of nanomaterials and technologies.

UNIT-II: (15 Hours)

Bonding and structure of the nanomaterials, Predicting the Type of Bonding in a Substance crystal
structure. Metallic nanoparticles,Surfaces of Materials, Nanoparticle Size and Properties. Synthesis-
Physical and chemical methods - inert gas condensation, arc discharge, laser ablation, sol-gel,
solvothermal and hydrothermal-CVD-types, metallo organic, plasma enhanced, and low-pressure CVD.
Microwave

assisted and electrochemical synthesis.

UNIT-III: (15 Hours)

Mechanical properties of materials, theories relevant to mechanical properties. Techniques to study
mechanical properties of nanomaterials, adhesion and friction, thermal properties of nanomaterials
Nanoparticles: gold and silver, metal oxides: silica, iron oxide and alumina - synthesis and properties.

UNIT-IV: (15 Hours)

Electrical properties, Conductivity and Resistivity,Classification of Materials based on Conductivity,
magnetic properties, electronic properties of materials. Classification of magnetic phenomena.
Semiconductor materials — classification-Ge, Si, GaAs, SiC, GaN, GaP, CdS,PbS. Identification of
materials as p and n —type semiconductor-Hall effect - quantum and anomalous, Hall voltage -
interpretation of charge carrier density. Applications of semiconductors:p-n junction as transistors and
rectifiers, photovoltaic and photogalvanic cell.

UNIT-V: (15 Hours)

Nano thin films, nanocomposites. Application of nanoparticles in different fields. Core-shell
nanoparticles - types, synthesis, and properties.Nanocomposites - metal-, ceramic- and polymer-matrix
composites-applications. Characterization — SEM, TEM and AFM - principle, instrumentation and
applications. TOTAL LECTURE HOURS: 75

22



COU