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Department of Chemistry-Syllabus (Effect from 2024-2025)

PREFACE

The curriculum of undergraduate chemistry has been designed to explain the concepts in
various branches of chemistry such as physical, inorganic, organic chemistry, etc. The purpose of
the outcome-based education is meant to provide an exposure to the fundamental aspects in
different branches of chemistry and its applications, keeping in mind the growing needs for
higher education, employability, entrepreneurship and social responsibility. The periodical
restructuring of the syllabi is carried out to fulfill the requirements of graduate attributes,
qualification descriptors, programme learning outcomes and course outcomes. The outcome-
based education enriches the curriculum to deliver the basic principles, synthetic strategies,
mechanisms and application-oriented learning for the benefit of students. The programme also
includes training to students for seminar presentation, preparation of internship reports, hands-on
training in lab courses, skills to handle instruments, synthesis and its analysis, developing
leadership qualities, organization and participation in the interdepartmental academic
competitions. The allied papers provide a platform to strengthen the understanding of the core
subjects. The non-major elective courses offer chances to learn and augment interest in other
related fields. The outcome-based curriculum is intended to enrich the learning pedagogy to
global standards. ICT enabled teaching-learning platforms are provided to students along with
the interaction of international scientists. The seminars periodically delivered by industrialists,
subject experts and former professors would certainly help the students to update with latest
technology/trends in different fields of chemistry. The exposure to the industrial internship and
MoUs with industries can open an avenue for a start-up and its progress would be followed
regularly. The OBE based evaluation methods will reflect the true cognitive levels of the
students as the curriculum is designed with course outcomes and cognitive level correlations as

per BLOOM’s Taxonomy.
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In pursuit of the Higher Education Department Policy Note 2022-23 Demand 20, Section 1.4,
Tamil Nadu State Council for Higher Education took initiative to revamp the curriculum. On 27
July 2022, a meeting was convened by the Member-Secretary Dr. S. Krishnasamy enlightening
the need of the hour to restructure the curriculum of both Undergraduate and Post-graduate
programmes based on the speeches at the Tamil Nadu Legislative Assembly Budget meeting by
the Honourable Higher Education Minister Dr K. Ponmudy and Honourable Finance Minister
Dr. P. Thiagarajan. At present there are three different modes of imparting education in most of
the educational institutions throughout the globe. Outcome Based Education, Problem Based

Education, and Project Based Education.

Now our Honourable Higher Education Minister announced Industry Aligned Education. During
discussion, Member Secretary announced the importance of question papers and evaluation as
envisaged by the Honourable Chief Secretary to Government Dr, V. Irai Anbu. This is very well
imbedded in Revised Bloom's Taxonomy forms three learning domains: the cognitive
(knowledge), affective(attitude), and psychomotor (skill). This classification enables to estimate

the learning capabilities of students.

Briefly, it is aimed to restructure the curriculum as student-oriented, skill-based, and institution-
industry interaction curriculum with the various courses under "Outcome Based Education with
Problem Based Courses, Project Based Courses, and Industry Aligned Programmes" having

revised Bloom's Taxonomy for evaluating students skills. Three domains:

(i)Cognitive Domain

(Lower levels: K1: Remembering ; K2: Understanding ; K3: Applying; Higher levels: K4:
Analysing ; K5: Evaluating; K6: Creating)

(i1) Affective Domain

(iii) Psychomotor Domain
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ABOUT THE COLLEGE

The College was founded in the new millennium 2000 by the vision of late
Shri.K.M.Govindarajan fondly known as lyah, with a mission to offer higher education in the
fields of Arts and Science to the needy and the poor middle class students of this area and make
them fully employable and economically self-reliant. With a humble beginning of launching an
elementary school named Thiruvalluvar Elementary School in the year 1952, lyah groomed it
into a Higher Secondary School and later into a college. Education was his soul and breath. The
college has grown into a full-fledged educational hub offering 12 under graduate programmes, 8
post graduate programmes, 5 M.Phil. research programmes and 4 Ph.D. programmes. The
college has been accredited with ‘A’ grade by NAAC in 2" cycle and recognized under section
2(f) & 12(B) of the UGC act 1956. The College is permanently affiliated to Thiruvalluvar
University. The College is also acquired the status of Autonomous from the academic year 2024-
2025. The College is an associate member of ICT Academy and registered member of NPTEL

and Spoken Tutorials of 11T Bombay. The college is also a member of INFLIBNET and NDL.

VISIONOF THE COLLEGE
Empower young men and women by educating them in the pursuit of excellence,

character building and responsible citizen.

MISSION OF THE COLLEGE
Offer higher education in the fields of Arts, Science & Management to the needy

and make them fully self-dependent.

QUALITY POLICY OF THE COLLEGE
KMG Students achieve the best learning results and personal growth with modern

education that equip them for working life and a changing society to become deserving citizens.
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ABOUT THE DEPARTMENT

The knowledge of basic science is essential for the sustainable development of the
society. To get the basic knowledge in chemical science to young students the Department of
Chemistry initiated in the academic year 2007-2008. The objective of our department is to
motivate students to excel in chemistry at the global level, which is necessary for chemists
getting placement as well as becoming an entrepreneur in future. The department was uplifted as
the post graduate department in the year 2010-2011. The department has been recognized as a
research department since 2014-15 to offer M.Phil., Followed that the Thiruvallur University
accorded recognition to the Department as a centre for Doctoral research in Chemistry from
2019-2020. The focus of the department is the holistic development of the students and involves
them in curricular and co-curricular activities. The Chemistry Department pledges itself to serve
in the broadest, innovative and most liberal manner towards the advancement of chemistry in all
of its branches through academics, research and service missions upholding the values and
entrepreneurial skills. The job potential to the chemist is very high now and opportunities to
provoke research in chemistry are ample. Needless to say that for a developing country likes
ours, “CHEMISTRY IS OUR LIFE AND FUTURE”.

VISION OF THE DEPARTMENT

The Department is determined to educate and graduate rural students. The department is
committed to produce the quality chemist with highest caliber who would engage in research,

technological design and development to lend-a-hand in the national economic development.

MISSION OF THE DEPARTMENT

» To develop a basic knowledge in Chemistry with practical experience.

» To kindle the interest of students towards the development of technical skills to start their
own business through mini projects and in-plant training.

» To enhance the students with the capacity of application oriented skills, which is a

gateway to professional chemists.
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PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

1. Professional Excellence: Graduates will demonstrate competency and excellence in
their chosen fields of study, applying theoretical knowledge to practical situations

effectively.

2. Character Development: Graduates will exhibit strong moral and ethical character,
upholding values of integrity, honesty, and respect for others in both personal and

professional endeavors.

3. Leadership and Citizenship: Graduates will emerge as responsible leaders and active
citizens, contributing positively to their communities and society at large through their

actions and initiatives.

4. Continuous Learning: Graduates will engage in lifelong learning and professional
development activities, adapting to evolving technologies, methodologies, and societal

needs.

5. Self-Dependency and Entrepreneurship: Graduates will possess the skills and
mindset necessary to be self-reliant and entrepreneurial, capable of creating opportunities

for themselves and others through innovation and initiative.

6. Effective Communication and Collaboration: Graduates will demonstrate
proficiency in communication skills, both verbal and written, and exhibit the ability to

collaborate effectively with diverse teams and stakeholders.

7. Global Perspective: Graduates will have a broad understanding of global issues and
perspectives, demonstrating cultural sensitivity and adaptability in multicultural

environments.
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PROGRAM OUTCOMES (POs)

On successful completion of the programme, the students will be able to:

POs Graduate Attributes Statements

Acquire detailed knowledge and expertise in all the

POL Disciplinary Knowledge disciplines of the subject.

Ability to express thoughts and ideas effectively in
PO?2 Communication Skills writing, listening and confidently Communicate with

others using appropriate media

Students will develop aptitude Integrate skills of analysis,
PO3 Critical Thinking o L -

critiquing, application and creativity.

Familiarize to evaluate the reliability and relevance of
PO4 Analytical Reasoning evidence, collect, analyze and interpret data.

Capacity to extrapolate the learned competencies to solve
PO5 Problem Solving

different kinds of non-familiar problems.

Equip the skills in current trends and future expectations

b06 Employability and for placements and be efficient entrepreneurs by

Entrepreneurial Skill accelerating qualities to facilitate startups in the
competitive environment.
o7 Individual and Team Capability to lead themselves and the team to achieve
Leadership Skill organizational goals and contribute significantly to society.
. Possess knowledge of the values and beliefs of multiple
Multicultural
PO8 -
Competence cultures and a global perspective.
Moral and Ethical Ability to embrace moral/ethical values in conducting
PO 9 : -
awareness/reasoning one’s life.
Identify the need for skills necessary to be successful in
PO10 Lifelong Learning future at personal development and demands of work

place.
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PROGRAM SPECIFIC OUTCOMES (PSOs)

On successful completion of the B.Sc., Chemistry, the students will be able to:

PSOs Statements

Apply fundamental principles across chemistry subfields to analyze and solve
PSO1 .

complex problems effectively.

Demonstrate proficiency in laboratory techniques, data analysis, and scientific
PSO2 o

communication.

Exhibit ethical conduct, critical thinking, and collaborative skills in addressing
PSO3 scientific challenges and advancing knowledge in chemistry.

Correlation Rubrics:

High Moderate Low No Correlation
3 2 1 -

Mapping of PSOs with POs:

PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10
pso1 | 3 3 3 3 3 3 2 - - 2
PSO?2 3 2 3 3 3 3 2 1 - 2
pso3 | 3 3 3 3 3 3 2 2 3 3
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(AUTONOMOUS)

Subject and Credit System- B.Sc., Chemistry
(Effective for the Batch of Students Admitted from 2024-2025)

K.M.G. COLLEGE OF ARTS AND SCIENCE

Sem | Credit Sem |1 Credit Sem 11 Credit Sem IV Credit SemV Credit Sem VI Credit
1.1. Language—
: . 3.1.Language— 4.1.Language- 5.1CoreCourse — 6.1 Core Course —
Tamil 3 2.1.Language— Tamil 3 Tamil 3 Tamil 3 \CC IX 4 cexill 4
5.2Core 6.2 Core
1.2 English 3 2.2 English 3 3.2 English 3 4.2English 3 Course— 4 Course - 4
CCX CCXIV
4.3Core
1.3 Core Course — CC 2.3 Core Course— CC 3.3Core Course— Course-—- 5.3.Core 6.3 Core Course —
| 5 m 5 ccv 5 CCvil 5 Course 4 CCXV 4
Corelndustry CC-XI
Module
5.4.Core
1.4 Core Course— CC 2.4 Core Course— CC 3.4 Core Course— 4.4 Core Cqurse T/ 6.4 Core Course—
4 4 4 Course— 4 Project with 4 4
1 v CCVI - CCXVI
CCVIlI viva-voce
CC-XIl
1.5 Elective | 2.5 Elective Il 3.5 Elective 1l 4 5Electivel V 5.5§J§§|i\é;ev 6.5Elective-VII
Generic/Discipline 3 Generic/Discipline 3 Generic/ Discipline 3 Generic/ Disciplingl 3 Discipline 3 Generic/ 3
Specific Specific Specific Specific Specific Discipline Specific
. . 3.6 Skill . .
Entancamen Entancamen Enfancerment Enancamen S.ElectiveV! " cenerel
2 2 CourseSEC-4, 1 2 Generic/ 3 eneric 3
Course Course (Entrepreneurial Course Discipline Specific Discipline
SEC-1(NME) SEC-2 (NME) pSki”) SEC-6 pline sp Specific
1.7 skill . . .
Enhancement- 2.7 Skill 3.7 Skill 4.75kill 5.7Value 6.7Extension
(Foundation 2 Enhancement 2 Enhancement 2 Enhancement 2 Education 2 Activi 1
Course-SEC-3 CourseSEC-5 CourseSEC-7 ty
Course)
6.8
38 EV.S 5-8Summer Professional
2 Internship 2 2
/Industrial Training Compe_tency
Skill
22 22 23 22 26 25
Total Credit Points 140
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. Ins.H .. | Maximum Mark
Semester | Part | Category Course Code Course Title ns.Hrs/ Credit aximu arks
Week Internal | External | Total
AULT10/ .
| Language AULU 10 General Tamil — 1/ Urdu - | 6 3 25 75 100
I English AULE10 English — 1 4 3 25 75 100
I Core-1 AUCCH11 General Chemistry—I 5 3 25 75 100
" Core — 2 AUCPCH12 Quantitative_ Inorganic.estimation (Titrimetry) 4 4 o5 75 100
- and Inorganic Preparations
g AUEMAL13 Mathematics 5 3 25 75 100
! Elective-I AUEBO13 Botany Theory 3 3 25 75 100
A Il | (Choose any AUEPBO23 Practical 2 - - - -
> one) AUEZO013 Theory 3 3 25 75 100
L Zoology -
) AUEPZ023 Practical 2 - - - -
Skill .
v Enhancement AUSCH14 Food Chemistry 2 2 25 75 100
Skill .
v Enhancement AUFCH15 Foundation Course 2 2 25 75 100
Semester Total 30 22
AULT20/ .
I Language AULU 20 General Tamil — 1/ Urdu - 11 6 3 25 75 100
I English AULE20 English — 11 4 3 25 75 100
I Core - 3 AUCCH21 General Chemistry-II 5 3 25 75 100
_ m Core_ 4 AUCPCH22 Qualltgtlve Organic Analysis and preparation of 4 4 o5 75 100
— Organic Compounds
nl: AUEMAZ23 Mathematics 5 3 25 75 100
Lll_J Elective-11 AUEBO23 Botan Theory 3 2 25 75 100
9} Il (Choose any AUEPBO023 y Practical 2 1 25 75 100
L
S one) AUEZ023 Zoolo Theory 3 2 25 75 100
L AUEPZ023 %" practical 2 1 25 75 100
Skill . .
v Enhancement AUSCH24 Dairy Chemistry 2 2 25 75 100
v Skill AUSCH25 Cosmetics and Personal grooming 2 2 25 75 100
Enhancement
Semester Total | 30 22
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Semester | Part | Category Course Code Course Title Ins.Hrs/ Credit RTINS
Week Internal | External | Total
L AULT30/ G | Tamil — 111 / Urdu - 11
anguage eneral Tamil — rdu -
I guag AULU 30 6 3 25 75 100
Il English AULE30 English — 111 4 3 25 75 100
— I | Core-5 AUCCH31 General Chemistry—IlI 4 3 25 75 100
; I | Core—6 AUCPCH32 | Qualitative Inorganic Analysis 4 4 25 75 100
L ics -
= " Elective-1I| AUEPH33 Physics - | 3 3 25 75 100
UEJ AUEPPH43 | Physics - Practical 2 - - - -
o v | Skil AUSCH34 Entrepreneurial Skills in Chemistry 1 1 25 75 100
Enhancement
v | Skl AUSCH35 | Pesticide Chemistry 2 25 75 | 100
Enhancement
IV | Compulsory | AUES30 Environmental Science 2 2 25 75 100
Semester Total | 30 23
AULT40/ .
I Language AULU 40 General Tamil — IV / Urdu - IV 6 3 25 75 100
I English AULE40 English — IV 4 3 25 75 100
I Core-7 AUCCH41 General Chemistry—IV 5 3 25 75 100
> I Core -8 AUCPCH42 | Physical Chemistry Practical-I 4 4 25 75 100
o _ AUEPH43 | Physics - I 3 2 25 75 100
i El -1V - -
o ective AUEPPH43 | Physics - Practical 2 1 25 75 | 100
(2] .
Ll Skill .
> ||V |Enhancement | AuscHasa | nStrumental Methods of Chemical 2 2 25 75 | 100
) Analysis
Course
Skill e
v AUSCHA45 Forensic Science 2 2 25 75 100
Enhancement
Semester Total | 30 22 25 75 100
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Semester | Part | Category Course Code Course Title Ins.Hrs/ Credit RTINS
Week Internal | External | Total
| core—9 AUCCH51 | Organic Chemistry — | 5 4 25 75 100
I Core - 10 AUCCH52 Inorganic Chemistry-I 5 4 25 75 100
1 Core—11 AUCCHS3 Physical Chemistry — | 5 4 25 75 100
e I core—12 AUPCHS54 | Core/Project with Viva-voce 5 4 25 75 100
nd
L | Elective-V AUEBCS55 | Biochemistry 4 3 25 75 100
g 1 Elective-VI AUECHS6 Industrial Chemistry 4 3 25 75 100
L IV | Compulsory | AUVE50 Value Education 2 2 25 75 100
Internship/Industrial Training (Carried
v Compulsory | AUICH57 out in I1-Year Summer vacation) 2 100 - 100
(30hours)
Semester Total | 30 26
| core-13 AUCCH61 | organic Chemistry — I 5 4 25 75 100
| core—14 AUCCH62 | |norganic Chemistry-II 5 4 25 75 100
| core - 15 AUCCH63 | physical Chemistry — II 5 4 25 75 100
S | Elective-vil | AUECHG5 | Fyndamentals of Spectroscopy 5 3 25 75 100
r Elective-VIIl | AUECH66A | Nano Science
L] Il | (Choose any | AUECH66B | Polymer Science 4 3 25 75 100
< one) AUECH66C | Pharmaceutical Chemistry
S | Core-16 AUCPCH®64 | Physical Chemistry Practical - II 4 4 25 75 100
L
» v Compulsory | AUEAGO Extension Activity - 1 100 - 100
Professional
\ Competency AUPCCHG65 | Professional Competency Skill 2 2 25 75 100
Skill
Semester Total | 30 25
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Consolidated Semester wise and Component wise Credit distribution

Total

Parts Semester-I| Semester-11 Semester-111 Semester-1V Semester-V Semester-VI Credit
reaits

Part-1 03 03 03 03 - - 12

Part-11 03 03 03 03 - - 12

Part-11| 12 12 12 12 22 22 92

Part-1V 04 04 05 04 04 01 22

Part-V - - - - - 02 02

Total 22 22 23 22 26 25 140
*Part I. 11, and Part 111 components will be separately taken into account for CGPA calculation and classification for the

under graduate programme and the other components. 1V, V has to be completed during the duration of the programme as

per the norms, to be eligible for obtaining the UG degree.

K.M.G. College of Arts and Science (Autonomous), Gudiyattam.

Page 12




Department of Chemistry-Syllabus (Effect from 2024-2025)

COURSE DESCRIPTORS

Title of the Course | General Chemistry-I Hours/Week 05
Course Code AUCCH11 Credits 03
Category Core-1 Year & Semester | | & |
Prerequisites Higher Secondary Chemistry Regulation 2024

Objectives of the course:
» The course aims at giving an overall view of the Various atomic models and atomic structure
» Wave particle duality of matter
> Periodic table, periodicity in properties and its application in explaining the chemical behavior
» Nature of chemical bonding
» Fundamental concepts of organic chemistry

UNITS

Contents

COs

Cognitive

Levels

UNIT-I

Atomic structure and Periodic trends

History of atom (J.J.Thomson, Rutherford), Moseley’s Experiment and
Atomic number, Atomic Spectra; Black-Body Radiation and Planck’s
guantum theory - Bohr's model of atom; The Franck-Hertz Experiment;
Interpretation of H spectrum; Photoelectric effect, Compton effect; Dual
nature of Matter - De-Broglie wavelength - Davisson and Germer
experiment. Heisenberg’s Uncertainty Principle. Electronic Configuration
of Atoms and ions - Hund’s rule, Pauli’s exclusion principle and Aufbau
principle.

Numerical problems involving the De-Broglie wavelength and Heisenberg’s
Uncertainty Principle concepts.

COo1
CO3

K1
K2
K3

UNIT-II

Introduction to Quantum mechanics

Classical mechanics, Wave mechanical model of atom, distinction between
a Bohr orbit and orbital; Postulates of quantum mechanics; probability
interpretation of wave functions, Schrodinger wave equation (Derivation not
required) - Probability and electron density-visualizing the orbitals -
Probability density and significance of ¥ and 2.

Modern Periodic Table

Cause of periodicity; Features of the periodic table; classification of
elements - Periodic trends for atomic size- Atomic, lonic, crystal and
Covalent radii; ionization energy, electron affinity, electronegativity-
electronegativity scales, applications of electronegativity.

Problems involving the core concepts of ionization energy, electron affinity,

and electronegativity.

Co1
CO2
CO3

K1
K2
K3
K4
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Structure and bonding - |

lonic bond

Lewis dot structure of ionic compounds; properties of ionic compounds;
Energy involved in ionic compounds; Born Haber cycle — lattice energies,
Madelung constant; relative effect of lattice energy and solvation energy;
lon polarization - polarising power and polarizability; Fajans’ rules - effects K1

of polarisation on properties of compounds. K2

K3
K5

Problems involving the core concept of Born Haber cycle. CO3
Covalent bond CO4

UNIT-11I

Shapes of orbitals, overlap of orbitals — ¢ and IT bonds; directed valency -
hybridization; VSEPR theory - shapes of molecules of the type AB;, ABs,
AB4, ABs, ABs and AB-. Partial ionic character of covalent bond-dipole
moment application to molecules of the type Az, AB, AB;, ABs, ABy;
percentage ionic character- numerical problems based on calculation of

percentage ionic character.

Structure and bonding - 11

VB theory — application to hydrogen molecule; concept of resonance -
resonance structures of some inorganic species — CO,, NO2, COs?", NOs';
limitations of VBT; MO theory - bonding, antibonding and nonbonding
orbitals, bond order; MO diagrams of Hy, C,, O,, O2*, 02, 0%, NO, HF,

CO; magnetic characteristics, comparison of VB and MO theories. K1

CO2
Coordinate bond-Definition, Formation of NH4*, HsO" properties K2

Metallic bond-electron sea model, VB model; Band theory-mechanism of Co3 K3

conduction in solids; conductors, insulator, semiconductor — types and CO4 K5

UNIT-1V

applications.

Weak Chemical Forces - Vander Waals forces, ion-dipole forces, dipole-
dipole interactions, induced dipole interactions, Instantaneous dipole-
induced dipole interactions. Repulsive forces; Hydrogen bonding — Types,
special properties of water, ice. Effects of chemical force, melting and

boiling points.
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Basic concepts in Organic Chemistry and Electronic effects

Types of bond cleavage — heterolytic and homolytic; arrow pushing in
organic reactions; reagents and substrates; types of reagents - electrophiles,
nucleophiles, free radicals; reaction intermediates — carbanions,

carbocations, carbenes and nitrens.

>, Inductive effect - reactivity of alkyl halides, acidity of halo acids, basicity K1
= ines; i | | o2
> of amines; inductomeric and electromeric effects. K2
- Resonance — resonance energy, conditions for resonance - acidity of | CO3 K3
Hyperconjugation- stability of alkenes, bond length, orienting effect of | CO4
K5
methyl group, dipole moment of aldehydes and nitromethane. CO05
K6

Introduction of different types of organic reactions- addition, substitution,
elimination and Rearrangements.

Recommended Text Books
1. Madan, R. D. and Sathya Prakash, Modern Inorganic Chemistry, 2nded.; S. Chand and
Company:New Delhi, 2003.

2. P.L.Soni, H.M.Chawla, Text Book of Inorganic Chemistry; Sultan Chand & sons, New Delhi,
twenty ninth edition, 2007..

3. Puri, B. R. and Sharma, L. R. Principles of Physical Chemistry, 38thed.;Vishal Publishing
Company: Jalandhar, 2002.

4. Bruce, P. Y. and PrasadK. J. R. Essential Organic Chemistry, Pearson Education: New Delhi, 2008.

5. Dash UN, Dharmarha OP, Soni P.L. Textbook of Physical Chemistry, Sultan Chand &amp; Sons:

New Delhi,2016.
Reference Books

1. Maron, S. H. and Prutton C. P. Principles of Physical Chemistry,4thed.; The Macmillan Company:
Newyork,1972.

2. Lee, J. D. Concise Inorganic Chemistry, 4" ed.; ELBS William Heinemann: London,1991.

3. Gurudeep Raj, Advanced Inorganic Chemistry, 26thed.;Goel Publishing House: Meerut, 2001.

4. Atkins, P.W. &amp; Paula, J. Physical Chemistry, 10th ed.; Oxford University Press:New York,
2014.

5. Huheey, J. E. Inorganic Chemistry: Principles of Structure and Reactivity, 4th ed .; Addison, Wesley

Publishing Company: India,1993.
6. Arun Bahl, B.S.Bahl, Advanced Organic Chemistry; S.Chand and Company, New Delhi,

twenty third edition,2012.
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Website and e-learning source

1) https://onlinecourses.nptel.ac.in

2) http://www.mikeblaber.org/oldwine/chm1045/notes_m.htm

3) http://www.ias.ac.in/initiat/sci_ed/resources/chemistry/Inorganic.html

4) https://swayam.gov.in/course/64-atomic-structure-and-chemical-bonding

5) https://www.chemtube3d.com/

Course Learning Outcomes (for Mapping with POs and PSOs)

On completion of the course the students should be able to

COs CO Description Cognitive Level

Explain the atomic structure, wave particle duality of matter, periodic
Co1 ) ) ) K1,K2
properties bonding, and properties of compounds.

Classify the elements in the periodic table, types of bonds, reaction
Cco2 | . ) ) ] ) K1,K2 K4
intermediates electronic effects in organic compounds, types of reagents.

Apply the theories of atomic structure, bonding, to calculate energy of a
CO3 | spectral transition, Ay, Ap electronegativity, percentage ionic character and K1,K2,K3

bond order.

Evaluate the relationship existing between electronic configuration,
CO4 | bonding, geometry of molecules and reactions; structure reactivity and K1,K2,K5

electronic effects

Construct MO diagrams, predict trends in periodic properties, assess the
CO5 | properties of elements, and explain hybridization in molecules, nature of H K1,K2,K6

— bonding and organic reaction mechanisms.

- PO1 PO2 PO3 PO4 POS‘ POG‘ PO7 PO8 PO9 PO10 PSO1 PSO2 PSO3

ol 3 | 2 | 3 | 2 | 2 | - | - | -] - - 3 3 3
oorM 3 | 1 | 3 | 2 | 2 | 1 | 1| 1| - 1 3 3 3
ookl 2 | 2 | 3 | 3 | 2 | - | - | 2| - 1 3 3 3
o8 3 | 1 | 3 | 1 | 2 | 1 | - | - |- . 3 3 3
ool 3 | 2 | 2 | 2 | 2 | 2 | - - 1] 1 3 3 3
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COURSE DESCRIPTORS

Title of the Course Qqar]titative Inorganic Estimation . Hours/Week 04
(Titrimetry) and Inorganic Preparations

Course Code AUCPCH12 Credits 04

Category Core-2 Year & Semester || & |

Prerequisites Higher secondary Chemistry Regulation 2024

Objectives of the course:
This course aims at providing knowledge on
» Laboratory safety
» Handling glasswares
» Quantitative estimation
» Preparation of inorganic compounds

Cognitive
UNITS Contents COs
Levels

Chemical Laboratory Safety in Academic Institutions

Introduction - importance of safety education for students, common
laboratory hazards, assessment and minimization of the risk of the hazards,
prepare for emergencies from uncontrolled hazards; concept of MSDS;
importance and care of PPE; proper use and operation of chemical hoods and
ventilation system; fire extinguishers-types and uses of fire extinguishers,
demonstration of operation; chemical waste and safe disposal.

Common Apparatus Used in Quantitative Estimation(Volumetric) K1

CO1
Descriptionanduseofburette,pipette,standardflask,measuringcylinder,conical K2

flask, beaker, funnel, dropper, clamp, stand, wash bottle, watch glass, wire CO2 K3
gauge and tripod stand.

UNIT-I

Principle of Quantitative Estimation(\VVolumetric)

Equivalent weight of an acid, base, salt, reducing agent, oxidizing agent;
concept of mole, molality, molarity, normality; primary and secondary
standards, preparation of standard solutions; theories of acid-base, redox,
complexometric, iodimetric and iodometric titrations; indicators — types, theory
of acid-base, redox, metal ion and adsorption indicators, choice of indicators.
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Quantitative Estimation(Volumetric)
Preparation of standard solution, dilution from stock solution

Permanganometry

Estimation of sodium oxalate using standard ferrous ammonium
sulphate K1
COo1
Dichrometry co2 K2

Estimation of ferric alum using standard dichromate (external indicator) K3
Estimation of ferric alum using standard dichromate(internal indicator)| CO3 Ka

CO5
lodometry K5
Estimation of copper in copper sulphate using standard dichromate

UNIT-II

Argentimetry
Estimation of chloride in barium chloride using standard sodium chloride
/ Estimation of chloride in sodium chloride (Volhard’s method)

Complexometry

Estimation of hardness of water using EDTA

Estimations
CO1 K1

CO2 K2
CO3 K3
CO4 K4
CO5 K5

Estimation of iron in iron tablets
Estimation of ascorbic acid.

Preparation of Inorganic compounds-

UNIT-I111

Potashalum

Tetraammine copper(ll)sulphate
Hexammine cobalt(l11)chloride
Mohr’s Salt

(Any 5 experiments)
Recommended Text Books

1. Venkateswaran, V.; Veeraswamy, R.; Kulandivelu, A.R. Basic Principles of Practical Chemistry, 2"ed.;
Sultan Chand &Sons: New Delhi, 1997.

2. Nad, A. K.; Mahapatra, B.; Ghoshal, A.; An advanced course in PracticalChemistry, 3 ed.: New
Central Book Agency: Kolkata, 2007.

Reference Books
1. Mendham, J.; Denney, R. C.; Barnes, J. D.; Thomas, M.; Sivasankar, B.; Vogel’s Textbook of
Quantitative Chemical Analysis, 6th ed.; Pearson Education Ltd: New Delhi, 2000

K.M.G. College of Arts and Science (Autonomous), Gudiyattam. Page 18




Department of Chemistry-Syllabus (Effect from 2024-2025)

Website and e-learning source

1) http://www.federica.unina.it/agraria/analytical-chemistry/volumetricanalysis

2) https://chemdictionary.org/titration-indicator/

Course Learning Outcomes (for Mapping with POs and PSOs)

On completion of the course the students should be able to

o Cognitive
COs CO Description Level
CO1 | Explain the basic principles involved in titrimetric analysis and inorganic preparations.| K1, K2
. . _ . . K1, K2,
CO2 | Compare the methodologies of different titrimetric analysis. K3, K4
co3 | Calculate the concentrations of unknown solutions in different ways and develop the K1 K2,
skill to estimate the amount of a substance present in a given solution. K3 K5
K1, K2,
CO4 | Assess the yield of different inorganic preparations K5, K6
CO5 | Identify the end point of various titrations. K1, K2

- PO1 PO2 PO3 PO4 POS‘ PO6‘ PO7 PO8 PO9 PO10 PSO1 PSO2 PSO3

COl 3 3 3 1 2 1 - - 2 3 3 2
CO2 2 3 3 1 2 - - - 1 3 3 2
CO3 1 3 3 2 2 1 - - 1 3 3 3
CO4 1 3 3 2 3 - - - - 3 3 5
CO5 1 3 3 2 1 - - - 1 3 3 3
K.M.G. College of Arts and Science (Autonomous), Gudiyattam. Page 19



http://www.federica.unina.it/agraria/analytical-chemistry/volumetricanalysis
https://chemdictionary.org/titration-indicator/

Department of Chemistry-Syllabus (Effect from 2024-2025)

SCHEME OF VALUATION
Quantitative Inorganic Estimation (titrimetry) and Inorganic Preparations

Internal assessment : 25 Marks

External assessment : 75 Marks

Total : 100 Marks
Max. Marks 1 75 Marks
Record 115 Marks

Volumetric Analysis : 40 Marks
Preparation : 20 Marks (Quantity- 10 Marks; Quality- 10 marks)

Volumetric Analysis : 40 Marks (Maximum)

Error upto 2 % : 40 Marks
2t03% : 30 Marks
3104 % : 20 Marks
4105 % : 10 Marks
>5% : 10 Marks
Arithmetic error : Deduct 1 mark

Wrong calculation  : Deduct 5 marks scored

No calculation : Deduct 40 % of marks scored
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COURSE DESCRIPTORS

Title of the Course | FOOD CHEMISTRY Hours/Week 02
Course Code AUSCH14 Credits 02
Category Skill Enhancement Course Year & Semester | | & |
Prerequisites Higher Secondary Chemistry Regulation 2024

Objectives of the course:
The course aims at giving an overall view of the

» Types of food
» Food adulteration and poisons

» Food additives and preservation

Cognitive
UNITS Contents COs
Levels
Food Adulteration
- Sources of food, types, advantages and disadvantages. Food
% adulteration - contamination of wheat, rice, milk, butter, with clay | ~oq K1
stones, water and toxic chemicals - Common adulterants, Ghee K2
adulterants and their detection by simple analytical techniques.
— Food Poison
T . . . . - K1
— Food poisons - natural poisons (alkaloids - nephrotoxin) - pesticides, | cO?2
= . . . . . . K2
% (DDT, BHC, Malathion) -Chemical poisons - First aid for poison
consumed victims.
Food Additives
— Food additives -artificial sweeteners — Saccharin - Cyclomate a n d K1
I__' Aspartate  Food flavours -esters, aldehydes and heterocyclic K2
E compounds — Food colours — Emulsifying agents — preservatives - co3 K3
= leavening agents. Baking powder — yeast — tastemakers — MSG -
vinegar.
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2. Beverages K1
= Beverages - soft drinks — soda - fruit juices - alcoholic beverages.| CO4
% Carbonation-addiction to alcohol — diseases of liver and social Ez
problems.
Edible Oils
> Fats and oils - Sources of oils - production of refined vegetable oils - K1
= Preservation. Saturated and unsaturated fats - iodine value - role of | CO5 K2
% MUFA and PUFA in preventing heart diseases-determination of K3
iodine value, RM value, saponification values and their significance.

Recommended Text Books
1. Food chemistry, H. K. Chopra, P. S. Panesar, Narosa publishing house, 2010.
2. Jayashree Ghosh, Fundamental Concepts of Applied Chemistry, S. Chand &Co.Publishers, second
edition, 2006.
3. Food chemistry, H. K. Chopra, P. S. Panesar, Narosapublishning house,2010.
4. Food Chemistry, Dr. L. Rakesh Sharma, Evincepub publishing, 2022.
5. Food processing and preservation, G. Subbulakshmi, Shobha A Udipi,Pdmini S Ghugre, New age

international publishers, second edition, 2021.

Reference Books

1. H.-D. Belitz, Werner Grosch, Food Chemistry Springer Science & Business Media, 4th
Edition, 2009.

2. M. Swaminathan, Food Science and Experimental Foods, Ganesh andCompany,1979.

3. Hasen huettl, Gerard. L.; Hartel, Richard. W. Food Emulsifiers and their applications Springer
New York 2nd ed. 2008.

4. Food Chemistry, H.-D. Belitz, W. Grosch, P. Schieberle, Springer, fourth revised and
extended edition, 2009.

5. Principles of food chemistry, John M. deMan, John W. Finley, W. Jefferey Hurst, Chang Yong

Lee, Springer, Fourth edition, 2018.
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Website and e-learning source

1. https://ipa-pasca.unpak.ac.id/pdf/Food%20Chemistry%20by%20Fennema%203rd%20Ed.pdf

2. http://www.uprtou.ac.in/other pdf/dvapfv block 3.pdf

3. https://www.youtube.com/watch?v=16FtnBamrpE&list=PLCT8CYagFiMNDfuzv5CatRGfmMqg90NOi

Course Learning Outcomes (for Mapping with POs and PSOs)

On completion of the course the students should be able to

COs CO Description Cognitive Level

Explain about Food adulteration - contamination of Wheat, Rice, Milk,
Co1 K1,K2

Butter.

Discuss about food poisons like natural poisons (alkaloids -
CO2 ) o ) K1,K2,K3
nephrotoxin) pesticides, DDT, BHC, Malathion

Explain on food additives, artificial sweeteners, Saccharin, Cyclomate and
COos3 K1,K2

Aspartate in the food industries.

Acquire knowledge on beverages, soft drinks, soda, fruit juices and
CO4 ) K1,K2
alcoholic beverages examples.

Differentiate about fats and oils - Sources of oils - production of refined
CO5 | vegetable oils - preservation. Saturated and unsaturated fats -MUFA and K1,K2,K3
PUFA

PO1 PO2 PO3 PO4 ‘ PO5 ‘ PO6 ‘ PO7 PO8 PO9 PO10 PSO1 PSO2 PSO3
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COURSE DESCRIPTORS

Title of the Course | FOUNDATION CHEMISTRY Hours/Week 02
Course Code AUFCH15 Credits 02
Category Skill Enhancement Course Year & Semester | | & |
Prerequisites Higher Secondary Chemistry Regulation 2024

Objectives of the course:
The course aims at giving an overall view of the

» Understand the concepts of periodic table.

» To know the naming of compounds and its nature.

» Understand the mathematical concepts.

» To describe the errors and it’s minimized.

» To know the chromatography techniques.

Cognitive
UNITS Contents COs
Levels

Nomenclature & Hybridization
— Covalent bond — Formation of sigma and pi bond — Differences between
|_' sigma and pi bond — Homolytic and heterolytic cleavage of covalent co1 K1
> bond — Tetra valency of carbon. IUPAC system of nomenclature of K2
) common organic compounds (upto C-10) - Alkanes, alkenes, alkynes,

cycloalkanes, and aromatic compounds - Naming of organic compounds

with one functional group - Halogen compounds, alcohols, phenol,

aldehydes, ketones, carboxylic acids and its derivatives .

Solutions
— Introduction of Ideal and non-ideal solutions. Formality, normality, K1
1
I: molarity, molality, mole ratio- stoichiometry — Chemical reaction | CO2
% stoichiometric calculation, oxidation number — Oxidation number K2

calculation.
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Thermodynamics
E. Gaseous state — Gas laws — Boyle’s Law, Charles law, Avogadro hypothesis
l: Thermodynamics — Definition of thermodynamics terms - Entropy, Enthalpy, K1
% Free Energy and Work Function. Statements of Thermodynamics Laws - K2
Zeroth, first, second, third law. Co3 K3
Data Analysis
2. Data analysis - Theory of errors - Idea of significant figures and it's CO4 K1
—= important with examples - Difference between precision and accuracy - K2
% Methods of expressing precision and accuracy. Error Analysis - Methods of K3
minimizing errors - Problems related to mean, mode and standard deviation
confidence limit.
Chromatography
> Chromatography - Introduction - Classification of chromatographic method K1
|:I Paper Chromatography - Principle, theory - R, Ry, Ry values -TLC - CO5 K2
% Principle. Adsorption Column and lonexchange Chromatography - K3
Principle.

Recommended Text Books
1. Madan.R.D. 2019. Sathyaprakash. Modern Inorganic Chemistry. 3rd ed. S. Chand and Company,
New Delhi.
2. Arun Bahl, B.S.Bahl, Advanced Organic Chemistry; S.Chand and Company, New Delhi, twenty
third edition,2012.

3. B. R. Puri, Sharma and Madan S. Pathania, Principles of Physical Chemistry -Vishnal Publishing
Co., - 2013.
4. R. Gopalan, P. S. Subramanian, K. Rengarajan - Elements of Analytical Chemistry - S. Chand

and sons (1997).
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Course Learning Outcomes (for Mapping with POs and PSQOs)

On completion of the course the students should be able to

COs CO Description Cognitive Level

CO1 | Explain about modern periodic table and its properties K1,K2

CO2 | Discover the IUPAC name of organic samples K1,K2,K3

CO3 | Determine the oxidation number of an atom and solution strength units. K2,K3,K4,K5

CO4 | Develop methods to minimizing errors in chemical analysis K4,K5
Discuss the principles of various chromatography techniques to separate

CO5 ) K2,K3,K4
chemical compounds

PO1 PO2 PO3 PO4 ‘ PO5 ‘ PO6 ‘ PO7 PO8 PO9 PO10 PSO1 PSO2 PSO3

CO1 g 3 1 - - - - - - - 3 y) .
CO2 e 3 2 2 1 - - - - 3 2 3 )
CO3 3 3 3 3 - - - - 2 3 3 3
CO4 e 3 3 2 2 - - - - 2 3 3 2
CO5 e 3 - - - - - - - - 3 2 1
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COURSE DESCRIPTORS

Title of the Course (For Biocherggtlfyl/vl —ISITYin/ I ISemester) Hours/\Week 05
Course Code AUECH13 Credits 03
Category Generic Elective | Year & Semester l&l
Prerequisites Higher Secondary Chemistry Regulation 2024

Objectives of the course:
The course aims at giving an overall view of the

» Basics of atomic orbitals, chemical bonds, hybridization and fundamentals of organic
chemistry

» Nuclear chemistry and industrial chemistry

» Importance of speciality drugs and

» Separation and purification techniques.

UNITS

Cognitive
Contents COs
Levels

UNIT-I

Chemical Bonding and Nuclear Chemistry

Chemical Bonding: Molecular Orbital Theory-bonding, antibonding and
non-bonding orbitals. M. O diagrams for Hydrogen, Helium, Nitrogen;
discussion of bond order and magnetic properties. K1

Nuclear Chemistry: Fundamental particles - Isotopes, Isobars, Isotones and K2
Isomers-Differences between chemical reactions and nuclear reactions-
group displacement law. Nuclear binding energy - mass defect -
calculations. Nuclear fission and nuclear fusion - differences — Stellar
energy. Applications of radioisotopes - carbon dating, rock dating and
medicinal applications.

COo1

UNIT-II

Urea, ammonium

Industrial Chemistry

Fuels: Fuel gases: Natural gas, water gas, semi water gas, carbureted water
gas, producer gas, CNG, LPG and oil gas (manufacturing details not | CO2

required).Silicones: Synthesis, properties and uses of silicones. Fertilizers:

superphosphate, triple superphosphate.

sulphate, potassium nitrate NPK fertilizer,

K1
K2
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Fundamental Concepts in Organic Chemistry

Hybridization: Orbital overlap hybridization and geometry of CH4, CzHa,

and thin layer chromatography.

— C2H: and CeHe. Polar effects: Inductive effect and consequences on Ka and K1
l__' K, of organic acids and bases, electromeric, mesomeric, hyper conjugation K2
E and steric-examples and explanation. COos3 K3
> Reaction mechanisms: Types of reactions - aromaticity-aromatic
electrophilic substitution; nitration, halogenation, Friedel-Craft’s alkylation
and acylation. Heterocyclic compounds: Preparation, properties of pyrrole
and pyridine.
Drugs and Speciality Chemicals
S Definition,  structure and uses:  Antibiotics viz. K1
I_—I Penicillin, Chloramphenicol and Streptomycin; Anaesthetics CO4 K2
% viz., Chloroform and ether; Antipyretics viz., aspirin, paracetamol and K3
ibuprofen; Artificial Sweeteners viz., saccharin, Aspartame and
cyclamate; Organic Halogen compounds viz., Freon, Teflon.
Analytical Chemistry
> Introduction qualitative and quantitative analysis. Principles of volumetric K1
|:I analysis. Separation and purification techniques: extraction, distillation and | CO5 K2
% crystallization. Chromatography: principle and application of column, paper K3

2.

Recommended Text Books
1.

Madan, R. D. and Sathya Prakash, Modern Inorganic Chemistry, 2"ded.; S.Chand and

Company: New Delhi, 2003.

P.L.Soni, H.M.Chawla, Text Book of Inorganic Chemistry; Sultan Chand & sons, New Delhi,

twenty ninth edition, 2007.

P.C. Jain and Monika Jain, Engineering Chemistry, 17" Ed., Dhanpat Rai Publishing Company

Arun Bahl, B.S.Bahl, Advanced Organic Chemistry; S.Chand and Company, New Delhi,

twenty third edition,2012.

Jayashree Ghosh, (1999), A text book of pharmaceutical chemistry,2" ed., S.Chand&

company, New Delhi.

Ashutosh Kar, (2018), Medicinal chemistry, 7" ed., New ageinternational ( P) Limited,

Publishers, New Delhi.

R. Gopalan, P. S. Subramanian and K. Rengarajan, Elements of Analytical Chemistry, Sultan

Chand, New Delhi, 2007.
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Reference Books

1. P.L.Soni, Mohan Katyal, Text book of Inorganic chemistry; Sultan Chand and Company, New

Delhi, twentieth edition, 2007.

2. B.K,Sharma, Industrial Chemistry; GOEL publishing house, Meerut, sixteenth edition, 2014.

3. Jayashree gosh, Fundamental Concepts of Applied Chemistry; Sultan & Chand, Edition 2006.

4.V .Veeraiyan, Textbook of Ancillary Chemistry; High mount publishing house, Chennai, first

edition,2009.

5. S.Vaithyanathan, Text book of Ancillary Chemistry; Priya Publications, Karur,2006.

Course Learning Outcomes (for Mapping with POs and PSOs)

On completion of the course the students should be able to

COs CO Description Cognitive Level
CO1 | Explain the bonding nature of molecules and nuclear chemistry applications K1,K2,K3
CO2 | Discuss the important of industrial chemistry in our life K1,K2
CO3 | Predict the reaction mechanism in aromatic compounds K2,K4
CO4 | Classify the different types of drugs and their uses K3,K4
CO5 | Compare Separation and purification techniques K2,K3,K5

- PO1 PO2 PO3 PO4 POS‘ PO6‘ PO7 PO8 PO9 PO10

PSO1 PSO2 PSO3

ooy 3 3 - 2 - - - - - - 3 1 1
ooyl 3 3 2 - - - - - - - 2 2 1
ooXy 3 3 3 2 - - - - - - 3 2 2
CO4 3 2 - - - - - - - 3 2 2
CO5 g 3 - 2 - - - - - - 1 2 2
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COURSE DESCRIPTORS

CHEMISTRY PRACTICAL

Title of the Course (for Biochemistry — I Year / 1,11 Semester)

Hours/Week 03

Course Code AUEPCH23 Credits 03

Category Generic Elective | Year & L&l
Semester

Prerequisites Higher Secondary Chemistry Regulation 2024

Objectives of the course:
The course aims at giving an overall view of the

» Basics of preparation of solutions.

Principles and practical experience of volumetric analysis
Identification of organic functional groups

Different types of organic compounds with respect to their properties.
Determination of elements in organic compounds..

YV VYV

Cognitive
UNITS Contents COs
Levels

VOLUMETRICANALYSIS

1. Estimation of sodium hydroxide using standard sodium
carbonate.

Estimation of hydrochloric acid using standard oxalic acid. col KLK2,

Estimation of ferroussulphate using standard Mohr's salt. CO2 | K3K4,

Estimation of oxalic acid using standard ferroussulphate. CO3 K5

UNIT-I
o s LN

Estimation of potassium permanganate using standard sodium
hydroxide.

6. Estimation of magnesium using EDTA.

7. Estimation of ferrous ion using diphenylamine as indicator.

SYSTEMATICANALYSISOFORGANICCOMPOUNDS
The analysis must be carried out as follows:

(@  Functional group tests [phenol, acids (mono & di) aromatic primary
amine, amides (mono & di), aldehyde and glucose]. CO4 K2,K3,

(b)  Detection of elements (N, S, Halogens). co5 K4,K5

UNIT-II

(c)  Todistinguish between aliphatic and aromatic compounds.
(d)  Todistinguish — Saturated and unsaturated compounds.
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Recommended Text Books

1.

Sultan Chand & sons, Second edition, 1997.

Course Learning Outcomes (for Mapping with POs and PSOs)

On completion of the course the students should be able to

V.Venkateswaran, R.Veerasamy, A.R.Kulandaivelu, Basic Principles of Practical Chemistry;

COs CO Description Cognitive Level

CO1 | Understanding of the use of standard flask and volumetric pipettes, burette. K1,K2

CO2 | Design, carry out, record and interpret the results of volumetric titration. K2,K4,K5

CO3 | Determine the strength of solution and calculate the amount. K3,K4,K5

CO4 | Analyze the organic compounds in systematic method K2,K3,K4
Discover the functional group in the organic samples and confirm with

CO5 _ o K2,K3,K4,K5
suitable derivatives.

- PO1 PO2 PO3 PO4 POS‘ POG‘ PO7 PO8 PO9 PO10 PSO1 PSO2 PSO3

ooy 3 3 - - - - - - - - 3 3 2
ooy 3 3 2 2 2 - - - - - 2 2 2
COS3 3 3 3 3 - - - - - 1 3 1
CO4 3 2 - - - - - - - 3 2 1
CO5 3 2 3 - - - - - - 1 2 1
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SCHEME OF VALUATION CHEMISTRY PRACTICAL FOR

PHYSICAL AND BIOLOGICAL SCIENCES

Internal assessment: 25 Marks
External assessment: 75 marks
Total: 100 marks

Max. Marks: 75

Record: 15 Marks

Volumetric Analysis: 35 Marks
Organic Analysis: 25 Marks

Volumetric Analysis :35 Marks (Maximum)
Short Procedure :5 Marks
Error upto 2 % :30 Marks

2 to 3 % :25 Marks
3 to 4 % :20 Marks
4 to 5 % :15 Marks

>59% :10 Marks
Arithmetic error : Deduct 1 mark
Wrong calculation : Deduct 20 % of marks scored

No calculation : Deduct 40 % of marks scored

Organic Analysis: 25 Marks

Preliminary Test: 3 Marks

Aliphatic or Aromatic: 3 Marks
Saturated or unsaturated: 3 Marks
Tests for elements: 9 Marks
Derivative/Coloured reaction: 7 Marks.
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COURSE DESCRIPTORS

Title of the Course | ZOOLOGY - | Hours/Week 05
Course Code AUEZO13 Credits 03
Category Elective | Year & Semester | | & |
Prerequisites Basics of Zoology. Regulation 2024

Objectives of the course:
The course aims at giving an overall view of the

» To acquire a basic knowledge of diversity and organization of Protozoa, Coelenterata,

Helminthes and Annelida.

» To acquire a basic knowledge of diversity and organization of Arthropoda, Mollusca and

Echinodermata.

» To comprehend the taxonomic position and diversity among Protochordata, Pisces and

Amphibia.
» To comprehend the taxonomic position and diversity among Reptilia, Aves and
Mammalia.
» Toacquire detailed knowledge of select invertebrate and chordate forms
Cognitive
UNITS Contents COs
Levels
Diversity of Invertebrates—I Principles of taxonomy. Criteria for K1

E classification — Symmetry and Coelom — Binomial nomenclature. Type| co1 K2
Z study-Protozoa- Entamoeba, Porifera-  Sycon. Coelenterata-
= Obeliageniculata. Platyhelminthes- Teaniasolium. K3
_ Diversity of Invertebrates—I| K1
|I Type study- Anne_lida— Earthworm, Arthropoda- Prawn, Mollusca- Fresh CO?2 K2
> water mussel, Echinodermata- Sea.
D K3

Diversity of Chordates-I
— Classification and general characters of Prochordata-Classification and
|I general characters of chordate. Type study — (includes Morphology, K2
> digestive system, respiratory system, circulatory system and urinogenital | CO3 K4
> system) Prochordata:  Morphology of  Amphioxus.

Vertebrates: Pisces— Shark.
> Diversity of Chordates—II
: Type study of (includes Morphology, digestive system, respiratory system, Co4 K3
S circulatory system and urinogenital system) Amphibia: Frog, Reptiles:
D Calotes. K4
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UNIT-V

Type study of (includes Morphology, digestive system, respiratory
system, circulatory system and urinogenital system) Aves: Pigeon,
Mammalia: Rabbit.

CO5

K1
K2
K3

Recommended Text Books
1. Ekambaranatha lyer,-Outlines of Zoology Viswanathan Publication.

2.

Reference Books
1. Ekambaranatha lyar and T.N.Ananthakrishnian - A Manual
Ekambaranatha lyar and T.N.Ananthakrishnan,-A Manual of Zoology- Invertebrata

Vol 1I: Viswanathan Publishors.

Publishers.

4. Jordan E.L. and P.S. Verma-Invertebrate Zoology, S.Chand&Co..

Ekambaranatha lyar and T.N.Ananthakrishnan, Manual of Zoology: Chordata Viswanathan

Web Resources
1 www.sanctuaryasia.com.

2. www.iaszoology.com

Course Learning Outcomes (for Mapping with POs and PSOs)

On completion of the course the students should be able to

COs CO Description Cognitive Level

CO1 | Recall the characteristic features invertebrates and chordates. K1,K2

CO2 | Classify invertebrates up to class level and chordates up to order level. K2,K3
Explain and discuss the structural and functional organization of some

Co3 | K2,K3,K4
invertebrates and chordates.

CO4 | Relate the adaptations and habits of animals to their habitat. K2,K3

CO5 | Analyze the taxonomic position of animals. K2,K3,K4

- PO1 PO2 PO3 PO4 POS‘ PO6‘ PO7 PO8 PO9 PO10 PSOl1 PS0O2 PSO3

CO1 g 3 - - - - - - - - 2 1 -
ooy 3 2 1 - - - - - - - 3 1 1
CO3 3 2 - - - - - - - 2 2 1
ooy 3 3 1 - - - - - - - 3 2 1
CO5 g 3 2 2 - - - - - - 3 2 1
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COURSE DESCRIPTORS

- ZOOLOGY PRACTICAL
Title of the Course (for Chemistry — | Year/1.1l Semester) Hours/Week 02
Course Code AUEPZ023 Credits 01
i Year &
Elective Il 1 &I, 11
Category v Semester
Prerequisites Basic Zoology Regulation 2024

Objectives of the course:
The course aims at giving an overall view of the

» To make them familiarize with basic laboratory techniques in related to Zoology.
» To make them understand the taxonomic position, body organization and evolutionary
relationship of species.

>
>

To inculcate the significance of various invertebrates and chordates in their ecosystem.
To highlight the information on economic aspects of Zoology.

» To comprehend the theoretical and practical applications of species diversity.

UNITS

Contents

COs

Cognitive

Levels

UNIT-I

DISSECTION:
1. Earthworm - Digestive and Nervous system.
2. Cockroach- Digestive and Nervous system.

3. Prawn — Nervous system

COo1
CO2
CO3
CO4
CO5

K1,K2,
K3,K4,
K5

UNIT-II

MOUNTING:
1. Mouth parts — honeybee, cockroach and mosquito (slide).
2. Earthworm — body setae and penial setae.

3. Fish — cycloid scale, ctenoid scale and placoid scale.

4. Pila— Radula (Slide)

UNIT-I1I

SPOTTERS

Invertebrata — Amoeba, Paramecium, Trypanosoma, Euglena, Plasmodium,
Leucosolenia, Sycon sponge, Aurelia,
Tapeworm, Cockroach, Planaria, Earthworm, Nereis, Leech, Prawn/Shrimp,

Scorpion, Grasshopper, Fresh water mussel, Pila, Starfish.

Obelia, planaria, Liver fluke,

K.M.G. College of Arts and Science (Autonomous), Gudiyattam.

Page 35




Department of Chemistry-Syllabus (Effect from 2024-2025)

SPOTTERS
Protochordata and Vertebrata

Amphioxus, Shark, Catla, Frog, Salamander, Calotes, Chamaeleon,

UNIT-1V

Turtle, Cobra, Viper, Pigeon, Rat, Bat, Rabbit.Sphygmomanometer,

stethoscope, rain guage.

SPOTTERS

Commercial important species:

Apiculture (Apiary devices) - Newton’s beehive, honey extracting
devices, honey, wax

Sericulture - Bombyxmori, cocoons, silk thread, rearing appliances.

UNIT-V

Aquaculture - Catla, Rohu, Mrigal, fresh water prawn
(Macrobrachiumrosenbergii), marine
shrimp— (Penaeusmonodon / Litopenaeusvannamei).

Vermiculture— earthworm species - types.

Recommended Text Books

1. Ekambaranatha lyyar and T. N. Ananthakrishnan, 1995 A manual of Zoology Vol.l (Part 1,
S. Viswanathan, Chennai.

2. Ganguly, Sinha an d A dhikari, 2 0 11 . Biology of Animals: Volume I, New Central Book
Agency; 3" revised edition. 1008 pp.

3. Sinha, Chatterjee and Chattopadhyay, 2014. Advanced Practical Zoology, Books &
Allied Ltd; 3rd Revised edition, 1070 pp.

4. Lal ,S. S, 2016 . Practical Zoology Invertebrate, Rastogi Publications.

5. Verma, P. S. 2010. A Manual of Practical Zoology: Invertebates, S Chand, 497pp.

6. Lal S'S, 2009. Practical Zoology Vertebrate, Rajpal and Sons Publishing, 484pp.

Reference Books

1. Barnes, R.S.K., Calow, P., Olive, P.J.W., Golding, D.W. and Spicer, J.I. (2002). The
Invertebrates: A New Synthesis, 111 Edition, Blackwell Science.

2. Barnes, R.D. (1982). Invertebrate Zoology, V Edition. Holt Saunders International Edition.

3. Barrington, E.J.W. (1979). Invertebrate Structure and Functions. | Edition, E.L.B.S. and Nelson.

4. Boradale, L.A. and Potts, E.A. (1961). Invertebrates: A Manual for the use of Students. Asia Publishing
Home.

5. Lal, S.S. 2005. A text Book of Practical Zoology: Invertebrate, Rastogi, Meerut.
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Web Sources

1. https://nbb.gov.in/

2. http://www.agshoney.com/training.htm
3. https://icar.org.in/

4. http://www.csrtimys.res.in/
5. http://csh.gov.in/

6. https://iinrg.icar.gov.in/
7

. https://www.nationalgeographic.com/animals/invertebrates/

Course Learning Outcomes (for Mapping with POs and PSOs)

On completion of the course the students should be able to

COs CO Description Cognitive Level
Practically identify species (fresh and preserved) along with its larval

Co1 Y y sp ( P ) J K3,K4,K5
forms.

CO2 | Analyze the relationship among animals to their habitat. K2,K3,K4

Recognize the diversity of invertebrate species from Protozoa to
COo3 ) K2,K3,K4
Echinodermata.

CO4 | Gain knowledge on significance of aquaculture and their economic role. K1,K2,K3

Understand the significance of vermiculture technology and their ecological
CO5 o K2,K3,K4
and economic importance.

- PO1 PO2 PO3 PO4 POS‘ POG‘ PO7 PO8 PO9 PO10 PSOl1 PSO2 PSO3

COl1 g 3 2 3 - - - - - - 3 2 1
ooy 3 3 - 3 - - - - - - 3 2 2
ooXE 3 3 2 - 1 - - - - - 3 2 1
CO4 3 - - - - - - - - 2 2 2
CO5 3 1 - - - - - - - 3 2 1
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COURSE DESCRIPTORS

Title of the Course | BOTANY - | Hours/Week 05
Course Code AUEBO13 Credits 03
Category Elective | Year & Semester | | & |
Prerequisites Basics of Botany. Regulation 2024

Objectives of the course:
The course aims at giving an overall view of the

» To study morphological and anatomical adaptations of plants of various habitats.

» To demonstrate techniques of plant tissue culture.

» To familiarize with the structure of DNA, RNA.

» To carryout experiments related with plant physiology.

» To perform biochemistry experiments.

Cognitive
UNITS Contents COs
Levels
Algae and Bryophytes: K1
= General characters of algae - Structure, reproduction and life cycle of the | CO1 K2
pd
D following genera - Anabaena and Sargassum and economic importance of K3
algae. Generalcharacters of Bryophytes, Structure and life cycle of Funaria

Fungi, Lichens, Bacteria and Virus:
=| General characters of fungi, structure, reproduction and life cycle of the K1
l: following genera - Penicillium and Agaricus and economic importance of CO2 K2
% fungi. A brief account of Lichens Bacteria - general characters, structure K3

and reproduction of Escherichia coli and economic importance of bacteria.

Virus - general characters, structure of TMV, structure of bacteriophage

Bryophytes, Pteridophytes and Gymnosperms:
I_—I General character of Bryophytes , Structure and life cycle of Funaria K2
E General character of Pteridophytes , Structure and life cycle of Lycopodium Cco3 K4
D)

General character of Gymnosperms , Structure and life cycle of cycas.
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Cell Biology:
2, Prokaryotic and Eukaryotic cell- structure /organization. Cell organelles — | CO4
E ultrastructure and function of chloroplast, mitochondria and nucleus. Cell K3
- division — mitosisand meiosis Ka
Genetics and Plant biotechnology
> Mendelism- Law of dominance, Law of segregation, Incomplete K1
|:I domination. Law of independent assortment, Monohybridanddihybrid | CO5 K2
% cross- Test cross-Back cross. Plant tissue culture — In vitro culturemethods. K3
Plant tissue culture and its applicationin biotechnology.

Recommended Text Books

1. Singh, V., Pande, P.C and Jain, D.K. 2021. A Text Book of Botany. Rastogi Publications, Meerut.

2. Bhatnagar, S.P and AlokMoitra. 2020. Gymnosperms, New Agelnternational (P) Ltd., Publishers,
Bengaluru.

3. Sharma, O.P. 2017. Bryophyta, MacMillan India Ltd. Delhi.

4. Lee, R.E. 2008. Phycology, 1V Edition, Cambridge University Press, NewDelhi.

5. Rao, K., Krishnamurthy, K.V and Rao, G.S. 1979. Ancillary Botany,S.Viswanathan Pvt. Ltd., Madras.

Reference Books

1. Parihar, N.S. 2012. An introduction to Embryophyta —Pteridophytes -Surjeet Publications, Delhi.

2. Alexopoulos, C.J. 2013. Introduction to Mycology. Willey Eastern Pvt. Ltd.

3. Vashishta, P.C. 2014. Botany for Degree Students Gymnosperms.Chand& Company Ltd, Delhi.
4. Coulter, M. Jhon, 2014. Morphology of Gymnosperms. Surjeet Publications, Delhi.

5. Vashishta, P.C. 2014. Botany for Degree Students Algae. 2014. Chand & Company Ltd, Delhi.
6. Parihar, N.S. 2013. An introduction to Embryophyta —Bryophytes -Surjeet Publications, Delhi.
7. Pandey B.P. 1986, Text Book of Botany (College Botany) Vol | &I11,S.Chand and Co. New Delhi

Web Resources

1. https:/inww.kobo.com/us/en/ebook/the-algae-world

2. http:/imnww.freebookcentre.net/biology-books-download/Fungi-(PDF15P).html

3. http://scitec.uwichill.edu.bb/bcs/bl14apl/bryol.htm

4. https://www.toppr.com/guides/biology/plant-kingdom/pteridophytes/

5. https://arboretum.harvard.edu/wp-content/uploads/2013-70-4-beyondpine-cones-an-introduction-to-
gymnosperms.pdf

6. https://mww.us.elsevierhealth.com/medicine/cell-biology

7. https:/iwww.us.elsevierhealth.com/medicine/genetics

8. https://www.kobo.com/us/en/ebook/plant-biotechnology-1
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Course Learning Outcomes (for Mapping with POs and PSOs)

On completion of the course the students should be able to

COs CO Description Cognitive Level

Increase the awareness and appreciation of human friendly algae and
COL | their Economic importance. K1,K2,K3

Develop an understanding of microbes and fungi and appreciate their
CO2 ) ) K1,K2,K3
adaptive strategies

co3 Develop critical understanding on morphology, anatomy and reproduction K2 Ka
of Bryophytes, Pteridophytes and Gymnosperms. '

Compare the structure and function of cells and explain the development of
CO4 ' K3,K4
cells.

Understand the core concepts and fundamentals of plant biotechnology and
CO5 ) o K1,K2,K3
genetic engineering.

- POl PO2 PO3 PO4 POS‘ POG‘ PO7 PO8 PO9 PO10 PSO1 PSO2 PSO3

oo 3 | 3 | - | 2 | - | -] -] -1 - - 9 1 3
oo 3 | 3 | 2 | - | - | - | - -1- - > > 1
ool 3 | 3 | 3 | 2 | - | - | - -1- - 3 2 ]
o8 3 | 3 | 2 | - | - | - | - -1- - 5 5 1
oo 3 | 3 | - | 2 | - | - | - -1- - > 1 1
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COURSE DESCRIPTORS

- BOTANY PRACTICAL
Title of the Course (for Chemistry — I Year/I,Il Semester) Hours/Week 02
Course Code AUEPBO23 Credits 01
) Year &
Elective Il I &I, 1
Category v Semester
Prerequisites BasicBotany Regulation 2024

Objectives of the course:
The course aims at giving an overall view of the

» To enhance information on the identification of each taxonomical group by
developing the skill-based detection of the morphology and microstructure of
microorganisms, algae, and fungi.

» To comprehend the fundamental concepts and methods used to identify Bryophytes,

Pteridophytes and Gymnosperms through morphological changes and evolution, anatomy

and reproduction.

To be familiar with the basic concepts and principles of plant systematics.

Understanding of laws of inheritance, genetic basis of loci and alleles.

To learn about the physiological processes that underlie plant metabolism.

Y V V

Cognitive
UNITS Contents COs
Levels

1. Make suitable micro preparation of the types prescribed in
Algae, Fungi, Bryophytes, Pteridophytes and Gymnosperms.
2. Micro photographs of the cell organelles ultra structure.
3. Simple genetic problems.
4. To describe in technical terms, plants belonging to any of the
family prescribes and to identify the family.
5. Todissect a flower, construct floral diagram and write floral CO2 K1,K2,
formula. _ _ Cco3 K3.K4,
. Demonstration experiments
1. Ganong’s Light screen CO4 K5
2. Ganong’srespiroscope CcO5
7. To make suitable micro preparations of anatomy materials
prescribed in the syllabus.
8. Spotters - Algae, Fungi, Bryophytes, Pteridophytes, Gymnosperms
and Angiosperm anatomy,
Embryology, Cell biology and Biotechnology.

COo1

UNIT-I
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Recommended Text Books

1. Sharma, O.P. 2017. Bryophyta, MacMillan India Ltd, New Delhi.

2. Sharma, O.P. 2012. Pteridophyta, Tata McGraw-Hills Ltd, New Delhi.

3. Subramaniam, N.S. 1996. Laboratory Manual of Plant Taxonomy. Vikas Publishing House
Pvt. Ltd., New Delhi.

4, Benjamin, A. Pierce. 2012. Genetics- A conceptual Approach. W.H. Freeman and
Company, New York, England.

5. Noggle G.R and G.J. Fritz. 2002. Introductory Plant Physiology. Prentice Hall of India, New

Delhi.

Reference Books

1. Strickberger, M.W. 2005. Genetics (I11 Ed). Prentice Hall, New Delhi, India.

2. Nancy Serediak and M. Huynh. 2011. Algae identification lab Guide. Accompanying manual to
algae identification field guide, Ottawa Agriculture and Agri food Canada publisher.

3. Mohammed Gufran Khan, Shite Gatew and BediluBekele. 2012. Practical manual for Bryophytes
and Pteridophytes. Lambert Academic Publishing.

4. Aler Gingauz. 2001. Medicinal Chemistry. Oxford University Press & Wiley Publications.

5. Steward, F.C. 2012. Plant Physiology Academic Press, US

Web Sources
1. https://www.amazon.in/Practical-Manual-Pteridophyta-Rajan-Sundara/dp/8126106883
2. https://www.google.co.in/books/edition/Gymnosperms/3YrT5E3Erm8C?hl=en&gbpv=1&dq=gy

mnosperms&printsec=frontcover

w

https://www.amazon.in/Computational-Phytochemistry-Satyajit-Dey-Sarker-ebook/dp/B07CV96NZJ
4. https://medlineplus.gov/genetocs/understanding/basics/cell/

5. https://apan.net/meetings/apan45/files/17/17-01-01-01.pdf

6. http://www.cuteri.eu/microbiologia/manuale_microbiologia_pratica.pdf

7. https://www.amazon.in/Manual-Practical-Bryophyta-Suresh-Kumar/dp/B0072GNFX4
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Course Learning Outcomes (for Mapping with POs and PSOs)

On completion of the course the students should be able to

COs CO Description Cognitive Level

CO1 | Explain the internal organization of algae and fungi. K1,K2,K3

Develop critical understanding on morphology, anatomy and
CO2 ) ) K3,K4,K5
reproduction of Bryophytes, Pteridophytes and Gymnosperms.

CO3 | Discuss the classical taxonomy with reference to different parameters. K2,K3,K4
CO4 | Understand the fundamental concepts of plant anatomy and embryology. K2,K3,K4
CO5 | Describe the effect of various physical factors on photosynthesis. K3,K4

- PO1 PO2 PO3 PO4 POS‘ POG‘ PO7 PO8 PO9 PO10 PSO1 PSO2 PSO3

COl1 g 3 - - - - - - - - 3 2 -
ooyl 3 3 2 - - - - - - - 3 3 1
CO3 e 3 - 1 - - - - - - 2 1 -
ooy 3 3 - - - - - - - - 2 2 1
CO5 3 2 1 - - - - - - 2 1 2
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