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3. PREFACE

The scientific field ofchemistry focuses on the properties, structure, organization, and
transformations of matter. Chemistry's primary goal is to comprehend the fundamental ideas
behind how atoms and molecules behave, from the smallest particles to complex chemical systems.
Chemists stdy how different substances interact with one another and how energy changes during
chemical processes are illustrated through observation, experimentation, and theoretical
modelling. Organic, inorganic, physical, theoretical, polymer, analytical, andiahateemistries
are just a few of the many subfields that together make up the large field of chemistry. Each one
offers a different approach for exploring the complex nature of matter and how it changes.

Undergraduate chemistry programexposes learners in the key concepts and procedures
of the field, helping them to develop a solid theoretical foundation and practical skills that are
necessary for their future employment in science. Through laboratory experiments, coursework,
and reseah projects, students explore the principles of theory, gaining ftandgperience in
chemical analysis, synthesis, and characterization techniques. Additionally, undergraduate
chemistry program often highlights critical thinking, probisaiving, and ingrdisciplinary
collaboration, preparing students for diverse career paths in academics, industry, healthcare and

environmental science.

The four-year undergraduate program (FYUGP) in chemistry emphasizes a holistic
and multidisciplinary approach to education. This program integrates foundational coursework in
chemistry with electives from related fields, encouraging a comprehensive understanding of
chemical principles and their reabrld appications. The FYUGP consists of Six different types
of courses(i) Core courses, (ii) Minor courses (DSCs), (iii) Discipline Specific Elective Courses
(DSE), (iv) Multi-Disciplinary Courses (MDC), jwalue Added Courses (VAC) and (vi) Skill
Enhancement Courses (SEQhe students have the flexibility to change their major at the end of
the first year and to select the minor courses from the broad list of courses provided by the
university. The students who opt Honours with Research can carry out a research project in thei
core/elective areas of study along with capstone courses in the fourth year. The programme offers
multiple bunches of elective courses which they can opt at their own intergsbvitles

opportunity for students to choose from multiple academic and career options.

The students are provided with diverse learning environments rather than mere
memorization and rote learning of content. The curriculum is designed to promote critical thinking,

problemsolving, and research skills through haodslaboratory experimentqrojectbased
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learning, and opportunities for internships and industry collaboratidhs. provision for
internships in industries and reputed institutes will enable students to be employable and aware of
industry academic linkages. It is believed that this programme will provide students with a strong
foundation in the discipline while emping them to cuttingdge developments in the field. The
multidisciplinary and holistic nature of the programme is believed to equip students with the skills
and knowledge necessdnr success in a rapidighangingworld.

Also, the program incorporates elements of digital literacy, communication skills, and
ethical practices to prepare students for leadership roles in different sectors. By offering a well
rounded education that combines theoretical knowledge with praekpealience, the fowear
undergraduate program in chemistry aims to nurture innovative thinkers, lifelong learners and
responsible global citizens who can contribute to scientific advancements and societal

development in India and beyond.
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4. GRADUATE ATTRIBUTES

Graduate attributdsridge the gap between academia and the real world, fostering lifelong
learning and meaningful contributions. Thdgnote the skills, competencies and Higvel
qualities that a student should acquire during their university education. Apart from gathering
content knowledge, these attributes go beyond the assimilation of information to its application in
variouscontet s t hroughout a graduateds |ife. It a
problem solving, professionalism, leadership readintsmmwork, communication skills and
intellectual breadth of knowledge. The University of Kerala envisages to pave the path in guiding
the studentdés journey to shape these attribu
and success in variogpheres of life. The University strives to ensure that these graduate attributes
are not just checkboxes, but they play a pivotal role in shaping the students into capable,
compassionate and responsible individuals with a high degree of social resggnsibili

5. PROGRAMME OUTCOMES

No. Programme Outcomes (POs)

Critical thinking

1 Analyze information objectively and make a reasoned judgment.

1 Draw reasonable conclusions from a set of information, and discriminate
PO-1 between useful and less useful detailsdlve problems or make decisions.
1 Identify logical flaws in the arguments of others.

1 Evaluate data, facts, observable phenomena, and research findings to d
valid and relevant results that are dorrsjecific.

Complex problem-solving
1 Solvedifferent kinds of problems in familiar and4f@miliar contexts and
apply the learning to redife situations.
PO-2 1 Analyze a problem, generate and implement a solution and to assess th
success of the plan.
1 Understand how the solution will affect both the people involved and the
surrounding environment.

Creativity
1 Produce or develop original work, theories and techniques.
PO-3 1 Think in multiple ways for making connections between seemingly unreld
concepts or phenomena.
1 Add a unique perspective mnprove existing ideas or solutions.
1 Generate, develop and express original ideas that are useful or have val

Communication skills
PO-4 1 Convey or share ideas or feelings effectively.
1 Use words in delivering the intended message with utoiasty.

University of Kerala
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engage the audience effectively.

Be a good listener who are able to understand, respond and empathize
speaker.

1 Confidently share views and express himself/herself.

1
1

Leadership qualities
1 Work effectively and leadespectfully with diverse teams.
9 Build a team working towards a common goal.

PO-5 1 Motivate a group of people and make them achieve the best possible so
1 Help and support others in their difficult times to tide over the adverse
situations with courage.
Learning 6how to I earné skills
T Acquire new knowledge and skills
are necessary for pursuing learning activities throughout life, through self
paced and seffirected learning.
PO-6 1 Workindependently, identify appropriate resources required for further
learning.
1 Acquire organizational skills and time management to setséiied goals
and targets with timelines.
1 Inculcate a healthy attitude to be a lifelong learner.
Digital and technological skills
1 Use ICT in a variety of learning and work situations, access, evaluate, an
PO-7 a variety of relevant information sources.
1 Use appropriate software for analysis of data.
1 Understand the pitfalls in the digital world and keep safe from them.
Value inculcation
1 Embrace and practice constitutional, humanistic, ethical, and moral valug
life including universal human values of truth, righteous conduct, peace,
nonviolence, scientific temper, citizenship values.
1 Formulate a position/argument about an ethical issue from multiple
PO-8 perspectives.

1 Identify ethical issues related to work, and follow ethical practices, includ
avoiding unethical behaviour such as fabrication, falsification or
misrepresentation of data, or committing plagiarism, and adhering to
intellectual property rights.

1 Adopt an objective, unbiased, and truthful actions in all aspects of work.

University of Kerala
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6. PROGRAMME SPECIFIC OUTCOMES

Upon completion of BSc Degree programman Chemistry, students

PSO | Details Key concept

Acquire expertise across chemistry domains: physical, orgar

inorganic, and analytical. Proficiently predict reaction pathwa

analyze outcomes, and interpret data using advanced analyt Mastery of
PSO-1 | methods. Employ instruments for modeling chemical process Chemical

andevaluate theories and methods. Improve communication reactions

skills with chemistry software for creating molecular structure

and visuals.

Analyze chemical processes, apply findings to prokdeiaing,

and utilize advanced analytical techniques. Embrace Sustainable
PSO-2 | sustainability by using chemical software and tools responsik chemical analysig

and cultivate an eefsiendly mindset by understanding pollutio )

impacts orair, water, and soil.

Inculcate the spirit of originality, novelty, and necessity

scientific research and, thereby, develop a mindsel Interdisciplinary
PSO-3 | scientifically recognize, evaluate, and creatively solve rese <kills

challenges and share knowledge iniaterdisciplinary way tg

contribute to society's academic and industrial needs

Proficiency in handling hazardous chemicals, recogni

common home chemicals' components, and applying them .
PSO-4 | caution. Visit chemical factories and industries with scien Safety an_db_sl'(t)ma

curiosity to adopt safer life skills in a humarendly and ece responsibiity

friendly manner.

Foster a scientific mindset and critical thinking in Chemistry, Scientific
PSO5 promoting healthier attitudes towards individuals, communiti¢ perspective and

and cultures. Cultivate motivation for advanced studies and student

successful careers in academia, industry, research, and bey

progression

University of Kerala
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7. COURSE CATEGORY CODES

SI No Name ofCourse Course Category Code
1 Ability Enhancement Course AEC
2 Multi-Disciplinary Course MDC
3 Discipline Specific Core DSC
4 Discipline Specific Elective DSE
5 Value Addition Course VAC
6 Skill Enhancement Course SEC

University of Kerala
11
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8. FOUR YEAR UG PROGRAM IN CHEMISTRY

Course Structure

Minimum
No. of credit to

Semester Course Credit be earned
courses i the

semester

Ability Enhancement Course AEC1 - English)
Ability EnhancemenCourse 2 AEC2 i Other Language)
Multi-Disciplinary Course 1INIDC1)

Discipline Specific Core Course DEC1i Al)
Discipline Specific Core Course REC2i Bl)
Discipline Specific Core Course BEC3i C1)

Ability Enhancement Course AEC3 - English)
Ability Enhancement Course AEC4 i Other Language)
Multi-Disciplinary Course 2MIDC?2)

Discipline Specific Core Course BEC4i A2)
Discipline Specific Core Course BEC5i1 B2)
Discipline Specific Core Course BEC61 C2)
Multi-Disciplinary Course 3MIDC3 i Kerala Studies)
Value Addition Course IMAC1)

Discipline Specific Core Course DEC7i1 A3)
Discipline Specific Core Course BEC8i B3)
Discipline Specific Core Course BDEC9i C3)
Discipline Specific Elective Course D$EJ)

Value Addition Course 2{/AC2)

Value Addition Course 3MAC3)

Skill Enhancement Course $ECJ)

Discipline Specific Cor€ourse 10DSC10i A4)

AWWWABBMRAWRKABRRAWWW B W®WW
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Discipline Specific Core Course 1D$C11i A5)
Discipline Specific Elective Course RSE2)
INDUSTRY INTERNSHIP
Skill Enhancement Course 3EC?2)
Discipline Specific Core Course 1R$C12i A6)
Discipline Specific Core Course 1B$C13i A7)
Discipline Specific Core Course 1B$C14i A8)
Discipline Specific Elective Course BSEJ
Discipline Specific Elective Course DSES)
Skill Enhancement Course SEC3
Discipline Specific Core Course 16$C151 A9)
Discipline Specific Core Course 16$C161 A10)
Discipline Specific Core Course 1D$C171 All)
Discipline Specific Elective Course BSEDH
Discipline Specific Electiv€€ourse 6 DSE6)
Discipline Specific Core Coursé8{DSC18i A12)*
Discipline Specific Core Cours®{DSC19i A13)*
Discipline Specific Core Coursd) (DSC20i B4/C4)*
Discipline Specific Core Coursl (DSC21i B5/C5*
Discipline Specific Core Cours2 (DSC22i B6/C6)*
Discipline Specific Elective Course(DSE?7)
Discipline Specific Core Cours82DSC231 Al4)**
Discipline Specific Core Courset2DSC2471 A15)** 4 20
CAPSTONEINTERNSHIP PROJECT / HONOURS WITH
RESEARCH PROJECT

Vi

Vi

B I S I I S I e e i N e e e N N R D B T E S R RS K SN B

VIl

[
N

# - Advanced Level Coursé,- 300-399 level Course®* - OnlineCourse
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9. SPECIALIZATION STREAMS & COURSE CODES

Sl. No | Stream Sem 3 Sem 4 Sem 5 Sem 6 Sem7
1 Environmental Chemistry UK3DSECHE200] UK4DSECHE200 Bigggggggggg Bﬁgggggggggg
2| CloanEnbrgy 0" | UKDSECHE201 UK4DSECHE20Y ) dr 3 CiE0s LcapSECHE03
3| Analytcal Chemistry UK3DSECHE202) UKADSECHE20Z 0 S CiE 308 UKEDSECHER0S
5 Polymer Chemistry UK3DSECHE204| UK4DSECHE204 Sigggggﬂgggg Bﬁgggggﬂgggg
6 Forensic Chemistry UK3DSECHE?205| UK4DSECHE?205 Sigggggnggﬂ Bﬁgggggnggﬁ
7 Chemistry of Nanomaterials UK3DSECHE206| UK4DSECHE206 Sigggggnggig Bﬁgggggnggg
8 Medicinal & Pharmaceutical Chemistr] UKSDSECHE207| UK4DSECHE207 Sigggggnggig Bﬁgggggnggig

(Four courses are compulsory for getting specialization in that particular stream)

University of Kerala
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10. PRACTICALS

Specified number of practials in all practical modules are compulsory and remaining are

openended, can be designed by the teacher in charge.

11. TEACHER CONTENT

Fifth module of all theory only courses are ofgrled. It should be engaged by tischer
with activities related to the course suchleaning through problem solving, seminars, open
discussions, assignment discussianszzes,open book exams etc. Extra contents also may be

added to the opeanded module with the prior approval of the BoS (pass) Chemistry.

12.STUDY TOUR AND FACTORY VISIT

A study tour to places of interest in India with a focus on secularism and oneness promotes
intercultural understanding, tolerance, and the appreciation of diversity, fostering the values of
secularism and unity in a multicultural society. Field visits/ate students with practical, hands
on experiences that enhance their understanding of theoretical concepts taught in the classroom.
By experiencing realvorld applications of what they learn, students are better equipped to grasp
and retain knowledge. Thiengagement can lead to improved academic performance and a deeper
comprehension of the subject matter. Students are directed to visit at least one chemical factory
during their fifth/sixth semester if study and submit scientifically prepared handnsitidy tour
report along with photographs of candidate at the places of visit for ESE of practicals in sixth

semester.

University of Kerala 15
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13.INDEX OF COURSEST FYUGP CHEMISTRY

S Sem Course Code | Course Title Course | Page
No. Type No.
1 1 | UKIDSCCHE100| INORGANIC CHEMISTRY | DSC 22
2 1 | UKIDSCCHE101| FUNDAMENTALS OF CHEMISTRY | DSC 29
CHEMICAL FRONTIERSI BONDING TO
3 1| UKIDSCCHE102 ENVIRONMENTAL PERSPECTIVES R 34
FOUNDATIONS OF INORGANIC &
4 1 | UKIDSCCHE103 POLYMER CHEMISTRY DSC 39
5 1 | UKIDSCCHE104| GENERAL INORGANIC CHEMISTRY DSC 44
6 1 | UKIDSCCHE105| GENERAL CHEMISTRY | DSC 48
FUNDAMENTAL ASPECTS OF
! 1| UKIMDCCHEI00 ENVIRONMENTAL CHEMISTRY MDC 53
8 1 | UKIMDCCHE101| POLYMERS & BIOPOLYMERS MDC 57
9 2 | UK2DSCCHE100| ORGANIC CHEMISTRY- | DSC 62
10 2 | UK2DSCCHE101| FOUNDAMENTALS OF CHEMISTRY- I DSC 68
ESSENTIALS OF INORGANIC
11 2 | UK2DSCCHE102 CHEMISTRY DSC 73
12 2 | UK2DSCCHE103| ESSENTIALS OF ORGANIC CHEMISTRY | DSC 78
13 2 | UK2DSCCHE104| BIO ORGANIC CHEMISTRY & COLLOIDS| DSC 83
BIOMOLECULES & BIOPHYSICAL
14 2 | UK2DSCCHE105 CHEMISTRY - | DSC 88
15 2 | UK2DSCCHE106| GENERAL CHEMISTRY- lI DSC 93
16 2 | UK2ZMDCCHE100| CHEMISTRY IN EVERYDAY LIFE MDC 98
17 2 | UK2ZMDCCHE101| FOOD CHEMISTRY MDC 102
18 | 3 | UK3DSCCHEZ200| PHYSICAL CHEMISTRY- | DSC 107
19 3 | UK3SDSCCHEZ201| ESSENTIALS OF PHYSICAL CHEMISTRY| DSC 113
CHEMICAL INSIGHTS: FROM SOIL TO
20 | 3 | UK3DSCCHE202 PETROCHEMICALS DSC 118
21 3 | UK3SDSCCHE203| NATURAL PRODUCT CHEMISTRY DSC 123
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22 | 3 | UK3DSCCHE204| (HEMISTRY CNVEILED: EVERYDAY DSC | 128
23| 3 | UK3DSCCHE205| o oM OCECHILES & BIOPHYSICAL DSC | 134
24| 3 | UK3BDSCCHE206| GENERAL CHEMISTRY- Il DSC | 139
25 | 3 | UK3DSECHE200| ENVIRONMENTAL CHEMISTRY - | DSE | 144
26 | 3 | UK3DSECHE201| Z ol RY ¥ O RENEWABLE & DSE | 148
27 | 3 | UK3DSECHE202| ANALYTICAL CHEMISTRY - | DSE | 153
28 | 3 | UK3DSECHE203| INDUSTRIAL CHEMISTRY - | DSE | 158
29 | 3 | UK3DSECHE204| POLYMER CHEMISTRY- | DSE | 162
30 | 3 | UK3DSECHE205| FORENSICCHEMISTRY - | DSE | 166
31| 3 | UK3DSECHE206| CHEMISTRY OF NANOMATERIALS-1 | DSE | 169
32| 3 | UK3DSECHE207| o2 T & PHARMACEUTICAL DSE | 175
33| 3 | UK3VACCHE200 | LABORATORY SAFETY VAC | 180
34| 4 | UKADSCCHE200| INORGANIC CHEMISTRY I DSC | 186
35| 4 | UKADSCCHE201| ANALYTICAL PRINCIPLES - | DSC | 193
36 | 4 | UKADSCCHE202| ORGANIC CHEMISTRY- Il DSC | 198
37| 4 | UKADSCCHE203| CONCEPTS OF POLYMER CHEMISTRY | DSC | 204
38| 4 | UKADSECHE200| ENVIRONMENTAL CHEMISTRY - I DSE | 210
39 | 4 | UKADSECHE201| ZMEMISTRY FOR KENEWABLE & DSE | 213
40 | 4 | UKADSECHE202| ANALYTICAL CHEMISTRY - Ii DSE | 218
41| 4 | UKADSECHE203| INDUSTRIAL CHEMISTRY - Il DSE | 223
42| 4 | UKADSECHE204| POLYMER CHEMISTRY- I DSE | 227
43| 4 | UKADSECHE205| FORENSIC CHEMISTRY- Il DSE | 232
44| 4 | UKADSECHE206| CHEMISTRY OFNANOMATERIALS -1l | DSE | 236
45 | 4 | UKADSECHE207| poD 6T & BHARMACEUTICAL DSE | 241
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46 UK4ASECCHE200| WATER QUALITY ANALYSIS SEC 246
47 UK4ASECCHE?201| PRACTICAL SKILLS IN CHEMISTRY SEC 250
48 UK4VACCHE?200 | SUSTAINABLE CHEMSITRY VAC 254
49 UKAVACCHE201 SCIENTIFIC COMMUNICATION & VAC 058
ETHICS

50 UK4INTCHE200 | SUMMER INTERNSHIP PROJECT INT

51 UK5DSCCHE300| INORGANIC CHEMISTRY III A DSC 263
52 UK5DSCCHE301| MATERIAL CHEMISTRY DSC 272
53 UK5DSCCHE302| PHYSICAL CHEMISTRY I DSC 277
54 UK5DSCCHE303| THEORETICAL CHEMISTRY- | DSC 282
55 UK5DSCCHE304| ORGANIC CHEMISTRY- I DSC 287
56 UK5DSCCHE305| INORGANIC CHEMISTRY III B DSC 292
57 UK5DSECHE300| ENVIRONMENTAL CHEMISTRY - I DSE 299
58 UK5DSECHES301| ENVIRONMENTAL CHEMISTRY - IV DSE 303
59 UK5DSECHE302 gEEEL\‘AI\llSETI\ITgRZ%I?I:TENEWABLE & DSE 308
60 UK5DSECHE303 gEEE,L\\AI\llSETI\ITgRFG?(R E/ENEWABLE & DSE 314
61 UK5DSECHE304| ANALYTICAL CHEMISTRY - Il DSE 320
62 UK5DSECHES05| ANALYTICAL CHEMISTRY - IV DSE 325
63 UK5DSECHE306| INDUSTRIAL CHEMISTRY- Il DSE 330
64 UK5DSECHES307| INDUSTRIAL CHEMISTRY - IV DSE 335
65 UK5DSECHE308| POLYMER CHEMISTRY- Il DSE 340
66 UK5DSECHE309| POLYMER CHEMISTRY- IV DSE 345
67 UK5DSECHE310| FORENSIC CHEMISTRY- IlI DSE 349
68 UK5DSECHE311| FORENSIC CHEMISTRY- IV DSE 354
69 UK5DSECHE312| CHEMISTRY OF NANOMATERIALS- Il DSE 359
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70 UK5DSECHE313| CHEMISTRY OF NANOMATERIALS- IV | DSE | 365
71 UK5DSECHE314| M- STV & FHARMACEUTICAL DSE | 371
72 UK5DSECHES15| M2 STV & PHARMACEUTICAL DSE | 376
73 UK5SECCHE300| ANALYTICAL SKILLS SEC | 380
74 UKSSECCHE301 | [ REPARATON & FORMULATION OF SEC | 384
75 UK6DSCCHE300| PHYSICAL CHEMISTRY- Il DSC | 389
76 UK6DSCCHE301| ANALYTICAL PRINCIPLES- Il DSC | 395
77 UK6DSCCHE302| ORGANIC CHEMISTRY- IV DsC | 401
78 UK6DSCCHE303| THEORETICAL CHEMISTRY- || DSC | 406
79 UK6DSCCHE304| PHYSICAL CHEMISTRY- IV DSC | 412
80 UK6DSCCHE305| ORGANIC CHEMISTRY- V DSC | 417
81 UK6DSECHE300| ENVIRONMENTAL CHEMISTRY - V DSE | 422
82 UK6DSECHE301| ENVIRONMENTAL CHEMISTRY - VI DSE | 426
83 UKEDSECHE302| & Ao Y O RENEWABLE & DSE | 431
84 UKEDSECHE303| & o O RENEWABLE & DSE | 437
85 UK6DSECHE304| ANALYTICAL CHEMISTRY -V DSE | 443
86 UK6DSECHE305| ANALYTICAL CHEMISTRY - VI DSE | 448
87 UK6DSECHE306| INDUSTRIAL CHEMISTRY - V DSE | 454
88 UK6DSECHE307| INDUSTRIAL CHEMISTRY - VI DSE | 458
89 UK6DSECHE308| POLYMER CHEMISTRY- V DSE | 463
90 UK6DSECHE309| POLYMER CHEMISTRY- VI DSE | 468
91 UK6DSECHE310| FORENSIC CHEMISTRY: V DSE | 473
92 UK6DSECHE311| FORENSIC CHEMISTRY- VI DSE | 478
93 UK6DSECHE312| CHEMISTRY OF NANOMATERIALS-V | DSE | 483
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94 UK6DSECHE313| CHEMISTRY OF NANOMATERIALS-VI | DSE | 489
95 UK6DSECHE314 E"ﬁgﬁ'sNTARLYgf\F;HARMACEUT'CAL DSE | 495
96 UK6DSECHES15| M-D STV & FHARMACEUTICAL DSE | 500
97 UK6SECCHE300| CHROMATOGRAPHY SEC | 505
98 UK6SECCHE301| COMPUTERS IN CHEMICAL SCIENCE | SEC | 509
99 UK7DSCCHE400| ADVANCED INORGANIC CHEMISTRY | | DSC | 514
100 UK7DSCCHE401| ADVANCED INORGANIC CHEMISTRY I | DSC | 519
101 UK7DSCCHE402| ADVANCED ORGANIC CHEMISTRY DSC | 524
102 UK7DSCCHE403| ADVANCED PHYSICAL CHEMISTRY DSC | 529
103 UK7DSCCHE 04| ADVANCED THEORETICAL CHEMISTRY | | 53
™ UK7DSCCHE 05| ADVANCED THEORETICAL CHEWISTRY | 5| 53
105 UK7DSECHE400| RESEARCH METHODOLOGY & ETHICS | DSE | 544
106 UK8CIPCHE400 | CAPSTONE INTERNSHIP PROJECT cIP
107 UK8RPHCHE400| HONOURS WITH RESEARCH PROJECT | RPH
108 UK8DSCCHE400| ONLINE* DSC
109 UK8DSCCHE401| ONLINE* DSC
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SEMESTER |
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Discipline CHEMISTRY
Course Code UK1DSCCHE100
Course Title INORGANIC CHEMISTRY |
Type of Course | DSC
Semester I
Academic Level | 1007 199
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| perweek | Hours/Week
4 3 hours - 2 hours 5

Prerequisites

1. Higher secondary level science knowledge

Course Summary,

This course provides an understanding of atomic structure, che
bonding theories, environmental chemistry focusing on air, water
soil pollution, and basics of analyticethemistry including volumetri
analysis techniques. Through theoretical concepts, pra
experiments, and case studies, students gain knowledge and
essential for addressing complex issues in chemistry and environr
science.

Detailed Syllabus:

Module | Unit Content Hrs
INORGANIC CHEMISTRY | 75
I ATOMIC STRUCTURE & PERIODICITY 9
1 | Introduction to structure of atom, Rutherford and Bohr model of aton| 1
Dual nature of electrede Broglie equatiomatter waves an
2 | electromagnetic waves. Experimental verification by Davis and Gg 1
met hod, Hei s enber géxpressiam and signiicancg
3 Wave mechanical concept of the at&@throdinger equation and 1
significance (derivation natquired.)
QuantumnumberP aul i 6 s E x c4Auflsau Rrinciple i u m d
4 | rule- Electronic configuration of atoms, classification of elements in| 2
p, d and f blocks
5 ElectronegativityPaul i ngés scal e, Rovhow $calg 5
(including numerical problems),
6 Effective nuclear charge, Slaters rule and its applications, dia 5
relationship and anomalous behawiof first element with other elemen
Il CHEMICAL BONDING 15

University of Kerala
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Overview of ChemicaBonding Theories:
- Definition of chemical bonding.

[ Importance of understanding chemical bonding in chemistry and rg 1
fields.
Valence Shell Electron Pair Repulsion (VSEPR) Theory
- Explanation of VSEPR theory.

g |- Predicting moleculageometry for molecules with bond pairs only. 5

- Predicting molecular geometry for molecules with both bond pairg
lone pairs.

- Application of VSEPR theory in predicting molecular properties.
Valence Bond Theory (VBT)

- Conditions ofoverlapping in VBT.

9 | - Types of overlapping (sigma, pi, delta). 2
- Hybridization in molecules: sp, sp2, sp3, sp3d, sp3d2.

- Limitations of VBT and its application to simple molecules.
Molecular Orbital (MO) Theory

- Introduction to MO theory.

- Linear Combination of Atomic Orbitals (LCAO) method.

10 |- Formation of molecular orbitals in homonuclear diatomic molecules 3
B2, N2, O2) and ions (O2+, 92

- Formation of molecular orbitals in heteronuclear diatomic moled
(HF, NO, CO).

- Calculations of bond order and its applications.

lonic Bonding

- Explanation of ionic bonding, lonic lattice energy of ionic compoun(
- Bond-Lande equation and Boidaber cycle.

- Solvation energy and solubility of ionic solids.

11 | - Covalent character abnic bonds. 3
-Fajands rules and their appliog
- Polarity of covalent bonds.

- Dipole moment and percentage of ionic character.

- Relationship between dipole moment and molecular structure.
Metallic Bonding

- Overview of metallidonding.

- Free electron theory and band theory.

- Explanation of conductance and malleability in metals.
Secondary Forces

- Explanation of hydrogen bonding.

- Inter and intramolecular hydrogen bonding.

- Applications of hydrogen bonding imology, chemistry, and materia
science.

- Intermolecular interactions: iedipole interactions, van der Waals
forces (dispersion forces, dipedgpole interactions, ioinduced dipole
interactions, dipokenduced dipole interactions).

12

13
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Casestudies and Probleisolving Session
Group problerrsolving exercises related to molecular geome

14 hybridization, bond calculations, and properties of molecules bass 1
their bonding.
ENVIRONMENTAL CHEMISTRY - AIR, WATER AND SOIL 9
POLLUTION
Air pollution- Air pollution caused by fireworks, harmful effects of
15 fireworks, acid rain, greenhouse effect, sratagssic and photochemical 5

smogOzone layer depletion, ozone hole, protection of ozone umbrel
Management of air pollution.

Water pollution: cause$eat, industrial waste, sewage water, deterge
agricultural pollutants Treatment of industrial waste waketivated
16 | charcoal, synthetic resins, reverse osmosis and electro dialysis (Mef 3
Only), Quality of drinking waterindian Standard and WHO standard
Dissolved oxygenBOD, COD.

Soil pollution: pesticides, fertilizers, Industrial waste, Plastic. Contrg
Plastic threat importance of Plastic identification codes and Pla
recycling, use obiodegradable plastics (PGA, PLA and PHBV (menti
only)

Control of pollution. Pollution Control BoaidDuties and responsibilitie
18 | Mention environmental movements (Plachimgsigent valley, movemer] 2
against Endosulfan, Narmada Bachavo Andolan and Chipko moven
\Y BASICS OF ANALYTICAL CHEMISTRY 12
Measurement of physical properties: International system of units ar

17

19 definitions, scientific notatiorsignificant figures. 2
Mole concept and molar mass, Concentration of solutions: Molarity,

20 : . . 2
Normality, Molality, Mole fraction.
Principles of volumetric analysis, primary standard, secondary stand

21 ) o o L 1
standard solution. écuracy precision, sensitivity, and selectivity
Theory of Acid Base titration: Acidimetry, Alkalimetry: Basic concept

22 | principle and illustration with suitable example. Theory of dade 3

indicators

Definition of Redox Reaction®alancing of redox equations, Theory
23 | Redox titration: Titration of FF& with KMnO4 and K.Cr,O7 and theory of 2
redox indicators.
Theory of complexometric titration: metal ikiEDTA titration. Theory of
24 | metallochromic indicator®recipitation titration: NaGIAgNQOs titration | 2
and use of potassium chromate as adsorption indicator.
Vv VOLUMETRIC ANALYSIS 30

25 | Section A: Volumetric Analysis (8 Experiments from Section A arg 15
compulsory)
1. Preparation of standard solutions.
2. Neutralization Titrations
a. Strong acid Strong base
b. Strong acid weak base
c. Weak acid strong base.
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3. Redox Titrations Permanganometry
a. Estimation of oxalic acid.
b. Estimation of F&/FeSQ.7H,O/ Mohr 6s sal t .

26 [Section B (OpempendedntAnwr @8May 15
be selected from the | ist or t
1. Dichrometry
2. lodometry & lodimetry
3. Complexometry
4. Colorimetry

References:

N

8.
9.

10.J. Mendham, R. C. Denney, J. D. Barnes, M. ThoMas,ge | 6 s Text Book

B.R. Puri L.R. Sharma, K.C. Kali®rinciples of InorganicChemistry Milestone Publishers,
New Delhi, 2010.

J.D. Lee,Concise Inorganic Chemistrth Edn., Wiley India Pvt. Ltd., 2008.

R. Gopalan, V.Ramalingaroncise Coordination Chemistr§® Edn.,Vikas Publishing
House, New Delhi, 2001.

S. Prakash, G. D. Tuli, S. K. Basu, R. D. Madatlyanced Inorganic Chemisi;rﬁth Edn.,
Vol. I, S Chand, 2012.

G. S. Manku,Theoretical Principles of Inorganic ChemistiyicGrawHill Education; New
edition (1 August 1982)

M.C. Day, J. SelbinTheoretical Inorganic Chemistrfast West Press, New Delhi, 2002.
J. E. Huheey, E.A. Keitler, R. L. Keitldnorganic ChemistnPrinciples of Structure and
Reactivity 4" Edn., Pearson Education, New Delhi,2013.

B.K. Sharmalndustrial chemistry 11" Edn., Goel publishing House, Meerut, 2000.

M.N. Greenwood, A. Earnsha@hemistry of elementg" Edn., Butterworth,1997.

Chemical Analysis6th Edn., Pearson Education, Noid@}13.

11.D. A. Skoog D. M. West F. J. Holler, S. R. Crouclrundamentals of Analytical Chemistry

8" Edn., Brooks/Cole, Thomson Learning, Inc., USA, 2004.

Further Reading

1. James E. Housénorganic Chemistryacademic press, 2008.
2. W.U. Malik, G.D.Tuli, R.D. MadanSelected Topics in Inorganic Chemist8; Chand and
Co., New Delhi, 2010.
3. F.A. Cotton, G. WilkinsonAdvanced Inorganic Chemistrg" Edn., Wiley India Pvt. Ltd.,
New Delhi,2009.
Course Outcomes
Upon completion of the course thgraduate will be [ Cognitive PSO
No.
able to Level addressed
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Learn about quantum numbers, electron
configurations, and periodic trends, enabling to

col classify elements and predict their properties R, U PSO-1
accurately
Learn to predict molecular geometry, hybridization

CO-2 and bond properties, enabling to analyze and inter U, Ap PSO-12.3

the behavior of molecules in various chemical
contexts.

CO-3 | Apply the theories to reatorld scenarios, developin

critical thinking and analytical skills. Ap PSO-1,2,3

CO4 | Gain an understanding of pollution and manageme

. U PS0O-2,3,4
strategies.

CO-5 | Learn about environmental movements aimed at
addressing pollution issues, fostering awareness a
promoting sustainable practices for a healthier
environment.

Ap, An | PSO-2,3.4

CO-6 | Proficiency in the application of the mole concept 4
concentration terms, enabling to perform accurate

precise chemical analyses and interpret the results AP PS0-1,2,3

effectively.
CO-7 | Develop practical skills in chemical analysis and di
: . ) PSO-
interpretation, preparing for advanced laboratoryw  Ap, E
A\ : : . 1,2,3,4,5
and realworld applications in analytical chemistry.
R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the Course: INORGANIC CHEMISTRY 1
Credits: 3:0:1 (Lecture:Tutorial:Practical)
CcO Cognitive | Knowledge | Lecture (L)/ | Practical
No. co PO/PSO Level Category | Tutorial (T) (P)
POI 1 -
1 CO1 PSO-1 R, U F,C L
PO-1,2,3,6 F,C L -
2| “92 | pso123 | U
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R = I A |
S I S N I B |
5 | cos | Tosozan | Anan | TEM |
o | cos | peonzs | A | TN T |
7| €07 | psoraaas| AME | CP | :

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COs with PSOs and POs:

P?O Pgo P§O Pio Pgo PO1| PO2| PO3| PO4 | PO5 | PO6 | PO7 | PO8
CO1| 2 - - - - 1 - - - - - - -
CO2| 2 2 3 - 1 1 1 - - 2 - -
CO3| 2 3 3 - - 1 1 - - - 2 - -
cCo4| - 2 3 2 - - 2 2 - - - - 3
CO5 - 2 3 2 - 1 2 1 - 2 - - 2
COo6| 3 2 3 - - 1 2 - - - 3 - -
CO7| 3 2 3 2 3 1 2 2 - - 3 - -
Correlation Levels:
Level Correlation
Nil
Slightly / Low

Moderate / Medium
Substantial / High

WIN |

Assessment Rubrics:

Quiz / Assignment/ Quiz/ Discussion / Seminar
Midterm Exam

Programming Assignments

Final Exam
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Mapping of COs to Assessment Rubrics:

Internal Assignm | Project End Semester

Exam ent Evaluation Examinations
COo1 n n n
CO2 n n n
COo3 n n
CO4 n n n
CO5 n n n
CO6 n n
CO7 n n
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Discipline CHEMISTRY
Course Code UK1DSCCHE101
Course Title FUNDAMENTALS OF CHEMISTRY |
Type of Course | DSC
Semester I
Academic Level | 1007 199
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
4 3 hours - 2 hours 5

1. Higher secondary level science knowledge
The course covers fundamental principles in the periodic classifig
of elements, chemical bonding, thermodynamics and thermochen
analytical principles, and lab safety, providing students wit
comprehensive understanding of key concepts in dtgmiThrough
both theoretical learning and harals practicals in volumetric analys
students develop essential skills for analytical chemistry and
practical experience in experimental techniques.

Prerequisites
Course Summary

Detailed Syllabus:

Module | Unit Contents Hrs
FUNDAMENTALS OF CHEMISTRY | 75

I PERIODIC CLASSIFICATION OF ELEMENTS 9

1 | Quantum numbers and their significance, Concept of orbitals. 2

2 | Orbital wise electron configuration, energy sequenceiriea u | i 2

princi pl e  stabiity of fllédsandrhaifilled orbitals
3 | Electronic configuration and classification of elementsintos,p,dg 1
blocks.
4 | Periodic properties, lonisation energy, Electronegativity and Electf 2
affinity. Diagonal relationship.
5 | Important characteristics of representative elements: valency, oxiq 2
states, ionic and covalent bond formation Important characteristicy
transition elements: variable valency and oxidation states, formati
Complex compounds.

Il CHEMICAL BONDING

6 | Energetic of bond formatioh Types of Chemical bondsEnergetics
of ionic bond formation Lattice energy Born Haber CycleF a | a
rules.

©

N
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7 | Polarity of covalent bond its relation with electronegativity Electro 2

negativity scales Paul i ngs and Mul | i kand
influencing polarity Dipole momeritits relation to geometry.

8 | Hydrogen bond inter and intra moleculdr its consequences on 1
boiling point, volatility and solubility.

9 | Concept of Hybridisatiansp, sp, sp, dsp?, dsp, sp>d?, and spd® 2

with examples Explanation of bond angle in water and ammonia
VSEPR theory, geometry of molecules with bond pairs of electron
bond pairs and lone pairs of electrons, limitations of VSEPR Theo

10 | A brief review of molecular orbital approach, LCAO metfioblond 2
order, bond distance and stability of @,%**, 0>, NO, NO', CO and
HF.
[l THERMODYNAMICS AND THERMOCHEMISTRY 18

11 | First law of thermodynamics, mathematical form, intrinsic energy, 3
enthalpy, reversible, process and maximum work, work of expans
of an ideal gas in reversible isothermal process.

12 | Heat capacity of gases at constant volume and constant pressure| 2
derivation of 1 Cv =R.
13 | Second law of thermodynamics, entropy and free energies Signifi¢ 4
of & G, @ H and avail abl e wor
spontaneity on the basis of entropy and free energy, Gilbbnholtz
equation

14 | Enthalpies of formation, combustion, neutralization, solution and 2
hydration
15 | Relation between heat of reaction at constant volume and constar, 3
pressure Variation of heat of reaction with temperatkire r ¢ h o f

equation
16 |He s s 6 s apphkcationa bond dissociation energies and bond 4
energies of different types of bonds, their calculation and enthalpig
reaction
\Y ANALYTICAL PRINCIPLES & LAB SAFETY 9
17 | Analytical methods in ChemistiiyPrinciples of volumetric analysis, 2

primary standard, standard solution, Calculation of normality, molz
and molarity of solutions

18 | Theory of acid base titrations: Strong acicdstrong Base, Strong aci¢ 2
- weak base, Weak acid Strong base and weaksawidg base
(Explanation with titration curves) Redox titrations:
Permanganometrfe?* and KMnQ and dichrometry F&#* and
K2Cr.0O7, Theory of acid base and redox indicators.

19 | Inorganic qualitative analysis, common ion effexttiubility product 2
precipitation and inter group separation of cations. Salting out pro
20 | Chromatographyprinciple and applications of paper and thin layer 2

chromatography,
21 | Lab safety Risk, Hazard, Chemical Hazard 1
V VOLUMETRIC ANALYSIS 30
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22 |Section A: Vol 8BxperimentsfroM Sectioy Sareg 15
compulsory)

4 Preparation of standard so

5.Neutralization Titrations
d.StronigStarcondg base
e.Stronigweaxki dbas e
f Weak isdirdng base.

6 .Redox TiRerammamganometry
c.Estimation of oxalic acid
d.Esti mat?%FfoenS. @B/ Mehr 6s salt

23 |Section B (Open ended: Any 3-| 15
May be selected from the |1is
experi ments)

Refe

1

1. Dichrometry
2. Il odomeltordyi it r y
3. Compl exometry
4. Col ori metry
rences
. B.R Puri, L R Sharma K C Kali&rinciples of Inorganic Chemistrysobhanlal Nagin Chand

& Co. New Delhi

2. Manas chandatomicstructure and Chemical bonding in molecular spectroscdpya Mc
Graw Hill.
3. S GlasstoneThermodynamics for Chemisisffiliated Eat West Publishers
4. J D Lee,Concise Inorganic ChemistneLBS.
5. R P Rastogi and R R MisrAn Introduction torhermodynamics
6. D.A Skoog, D M West, F J, Holler, S R Crouétundamentals of Analytical Chemist8th
Edn., Brookes/Cole, Thomson Learning, Inc, USA, 2004.
7. Day and UnderwoodQuantitative analysis: Laboratory manual
Course Outcomes
Upon completion of the course the graduate will bg Cognitive PSO
No.
able to Level addressed
CO1 DlsF:uss the rules for filling electrons in atomic U PSO- 1
orbitals
CO2 [.)IS.CU\?S theories of chemical bonding and their U PSO- 1
limitations
CO3 Prec!|c_t ge_ometry aholecules from the type of Ap PSOi 1.2.3
hybridisation.
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CO 4 Recqgnlse funda_mentals of_ thermodynamics and { Ap PSOi 1.2.3
predict spontaneity of reactions.
cO5 Crltlcal!y S(_alect suitable indicators for acid base an E PSOT 1.2.3
redox titrations
CO 6 Apply the b_a3|c prmmples in qualitative analysis ar Ap PSOT 1,2,3.4
identify cation and anion
R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the CourseFUNDAMENTALS OF CHEMISTRY |
Credits: 3:0:1 (Lecture:Tutorial:Practical)
CO Cognitive | Knowledge | Lecture (L)/ | Practical
No. co PO/PSO Level Category | Tutorial (T) (P)
PO 1,6
1 CO1 PSO- 1 U F,C L -
POI 1,6 F,C L
2 CO2 PSO- 1 U -
PO1,2,6 F,C L
3 co3 PSOI 1,2,3 Ap ]
PO-1,6 F,C L
4 co4 PSOI 1,2,3 Ap ]
PO-1,6 L
5 CO5 PSOi 1.2.3 E F,C -
PO1,2,6
6 CO 6 PSOI 1.2.3.4 Ap F,C,P - P
F-Factual, C- Conceptual, RProcedural, M-Metacognitive
Mapping of COs with PSOs and POs:
PSO| PSO| PSO| PSOIPSO POl | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8
1 2 3 4 5
CO1| 2 - - - - 1 - - - - 2 -
CoO2| 2 - - - - 1 - - - - 2 -
CO3| 2 1 3 - - 1 1 - - - 2 -
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CO4 2 3 2 - - 1 - - - - 2 - -
CO5 2 3 3 - - 1 - - - - 2 - -
CO6 1 2 3 2 - 1 2 - - - 2 - -
Correlation Levels:
Level Correlation
Nil
Slightly / Low

Moderate / Medium

WIN|F| !

Substantial / High

Assessment Rubrics:

AQuiz/AssignmentQuiz/ Di scussion / Seminar
A Midterm Exam
A Programming Assignments
A Final Exam
Mapping of COs to Assessment Rubrics:
Internal Exan Assignment Project Evaluatiofl End Semester Examinatior
CO1 n n n
CO 2 n n 0
CO 3 0 D n
CO4 n n
CO5 0 n n
CO6 n n

University of Kerala
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Discipline CHEMISTRY
Course Code UK1DSCCHE102
Course Title CHEMICAL FRONTIERS 7 BONDING TO

ENVIRONMENTAL PERSPECTIVES
Type of Course DSC
Semester 1

Academic Level 1007 199
Course Details Credit Lecture | Tutorial Practical Total
per week | per week | per week | Hours/Week
4 3 hours - 2 hours 5

1. Higher secondary level science knowledge

The course covers the periodic classification of elements, che
bonding, organometallic chemistry, environmental pollution,
analytical principles, including volumetric analysis. Students I
about quantum numbers, orbital concepts, electronguafiion, bong
energetics, molecular geometry, and various analytical techniqu
gualitative and quantitative analysis. They also gain an understa
of the biological, environmental, and industrial applications
chemistry.

Prerequisites
Course Summary

Detailed Syllabus:

Module | Unit Content Hrs
CHEMICAL FRONTIERS i BONDING TO ENVIRONMENTAL 75
PERSPECTIVES
1 PERIODIC CLASSIFICATION OF ELEMENTS 9
1 | Quantum numbers and their significance, Concept of orbitals. 2

2 | Orbital wise electron configuration, energy sequenceiriea u | i 2
principle, Hundos r ufilled orbitals. a b i
3 | Electronic configuration and classification of elementsintos,p,dg 1
blocks
4 | Periodic properties, lonisation energy, Electronegativity and Electf 2
affinity. Diagonal relationship.
5 | Important characteristics of representative elements: valency, oxiq 2
states, ionic and covalent bond formation Important characteristicy
transition elements: variable valency and oxidation states, formati
Complex compounds.

Il CHEMICAL BONDING 9
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6 | Energetic of bond formation Types of Chemical bondsEnergetics 2
of ionic bond formation Lattice energy Born Haber CycleF a j a
rules.

7 | Polarity of covalent bond its relation with electronegativity Electro 2
negativity scales Paul i ngs and Mul |l i kangd
influencing polarity Dipole momeritits relation to geometry.

8 | Hydrogen bond inter and intra moleculdrits consequences on 1
boiling point, volatility and solubility.
9 | Concept of Hybridisatiansp, sp, sp, dsg, dsg, sp3d?, and spd® 2
with examples Explanation of bond angle in water and ammonia
VSEPR theory, geometry of molecules with bond pairs of electron
bond pairs and lone pairs of electrons, limitations of VSEPR Theo

10 | A brief review of molecular orbital approach, LCAO metlioblond 2
order, bond distance and stability of @,**, 0;* , NO, NO',CO and
HF.
1] ORGANOMETALLICS 9
11 | Definition and classification, Organo metallic compounds of $hy, 3

Li, Hg, Fe and their synthesis, applications
12 | Biological and environmental aspects of organic compoung 2
organometallic compounds in medicine§ organomercury
organoboron, organosilicon and organo arsenic compounds

13 | Outline of preparation and uses Antitumour drugs, silylated deriva] 3
of bioactive organic compounds in agriculture and horticulture

14 | Environmental aspects of Organometallic compounds 1
v ENVIRONMENTAL POLLUTION AND ANALYTICAL PRINCIPLES 18
15 | Air pollution: Composition of air, majarauses of air pollution 2

16 | Pollutants in akcarbon monoxide, carbon dioxide, oxides of Nitrog( 2
and sulphur, chlorofluro carbonsffect of using refrigerators and air
conditioners, Particulate mattgkcid rain, Greenhouse effect, ozone
layer and its depletion

17 | Water pollution: causes$eat, industrial waste, sewage water, 2
detergents, agricultural pollutants
18 | Treatment of industrial waste watéctivated charcoal, Reverse 2

osmosis Quality of drinking watemdian Standard and WHO
standare Dissolved oxygenBOD, COD

19 | Soil pollution: pesticides, fertilizers, Industrial waste, Plastic. 1
20 | Principles of volumetric analysiprimary standard standard 2
solutions- normality and molarity
21 | Theory of acid base titrations, permanganometric and dichrometri 2
titrations, iodometric and complexometric titrations

22 | Theory of acid base and redox indicators 2

23 | Beer Lambert law Principles of colorimetry Estimation of Iron and 2
phosphate

24 | Lab safety Risk, Hazard, Chemical Hazard. 1

Vv VOLUMETRIC ANALYSIS 30
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25 |Section A: Vol 8Bxperimentsfrom SeatioryAsarey 15
compulsory)
7.Preparation of standard so
8. Neutralization Titrations
g.StronigStarcondg base
h.Stronigweaacki db as e
I .\Weak isdirdong base.
9.Redox TiRerammamganometry
e.Estimation of oxalic acid
f .Esti mat3i'foenS. @M/ Mehr 6s salt
26 |[Section B (Open ended: Any 3-| 15
May be selected from the |1is
experi ments)

1. Dichrometry
2. lodometry & |l odi metry
3. Compl exometry
4. Col ori metry
References
1. B.R Puri, L R Sharma K C Kalia, Principles of Inorganic Chemistry, Sobhanlal Nagin Chand

& Co. New Delhi

2. Manas chanda, Atomic structure and Chemical bonding in molecular Spectroscopy, Tata Mc
Graw Hill.
3. Malik, Tuli, Madan, Selected Topics in Inorganic chemistry, S Chand.
4. J D Lee, Concise Inorganic Chemistry, ELBS
5. D.A Skoog, D M West, F J, Holler, S R Crouch, Fundamentals of Analytical Chendistry,8
Edn., Brookes/Cole, Thomson Learning, Inc, USA, 2004.
6. A.l. Vogel, Quantitative Analysis.
7. Day andUnderwood, Quantitative analysis: Laboratory manual.
Course Outcomes
Upon completion of the course the graduate will b§ Cognitive PSO
No.
able to Level addressed
CO-1 Dlspuss the rules for filling electrons in atomic U PSO1
orbitals
Discussheories of chemical bonding and their PSG1,2
CO2 |, . U
limitations
Predict geometry of molecules from the type of PSQG1,2,3
CO3 9 Ap
hybridisation.
CO 4 | Discuss the applications of organometallics. U PSQ01,2,3
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CO5 Critically select suitablendicators for acid base and E PS0G1,2,3
redox titrations

CO 6 | Apply the basic principles in quantitative analysis Ap PS01,2,3,4

CO 7 | Discuss the factors affecting environmental pollutic U PS01,2,3,4,5

R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create

Name of the CourseCHEMICAL FRONTIERS 1 BONDING TO ENVIRONMENTAL

PERSPECTIVES

Credits: 3:0:1 (Lecture: Tutorial: Practical)

CO Cognitive | Knowledge | Lecture (L)/ | Practical
No. co PO/PSO Level Category | Tutorial (T) (P)
PO1,6
1 CO1 PSO1 U F,C L -
PO1,6 L
2 CO2 PSO1.2 U F,C -
PO-1,3,6 L
3 CO3 PSO1.2.3 Ap F,C,P -
PO1,6 L
4 co4 PSOL,2,3 v - C ]
PO1,2,3,6
> cO> PSO1,2,3 E FCP : P
PO1,2,6
° coe PSO1,2,3,4 AP FCP : P
PO-1,6
7 CO7 PSO1.23,45 U F,C,M L -
F-Factual, C- Conceptual, RProcedural, M-Metacognitive
Mapping of COs with PSOs and POs:
PSO| PSO| PSO|PSO|PSO POl | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8
1 2 3 4 5
CO1 2 - - - - 1 - - - - 2 - -
CO2 2 1 - - - 1 - - - - 2 - -
CO3 2 2 3 - - 1 - 1 - - 2 - -
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CO4 2 1 3 - - 1 - - - - 2 - -
CO5 2 2 3 - - 1 1 1 - - 2 - -
CO6 2 2 3 3 - 1 1 - - - 2 - -
COo7 2 2 2 3 2 1 - - - - 2 - -
Correlation Levels:
Level Correlation

- Nil

1 Slightly / Low

2 Moderate / Medium

3 Substantial / High

Assessment Rubrics:

A Quiz/AssignmentQui z/ Discussion / Seminar
A Midterm Exam

A Programming Assignments

A Final Exam

Mapping of COs to Assessment Rubrics:

Internal Exan Assignment Project Evaluatiofl End SemestdExaminations
CO1 0 n n
CO 2 n n n
CO 3 n n n
CO4 n n n n
CO5 n n
CO6 n n n
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University of Kerala

Discipline CHEMISTRY
Course Code UK1DSCCHE103
Course Title FOUNDATIONS OF INORGANIC & POLYMER CHEMISTRY
Type of Course DSC
Semester 1
Academic Level 1007 199
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week Hours/Week
4 3 hours - 2 hours 5
Prerequisites 1. Higher secondary level science knowledge

Course Summary | The course covers fundamental topics in chemistry, including at
structure, periodicity, environmental pollution, polymers, and analy
principles. Students will gain a comprehensive understanding of
concepts, along with practical skills in vahetric analysis, preparing the
for careers in fields such as chemistry, environmental science, and mg
science with an emphasis on theoretical knowledge and {oanid®oratory

experience.
Detailed Syllabus:
Module | Unit Content Hrs
FOUNDATIONS OF INORGANIC & POLYMER CHEMISTRY 75
I ATOMIC STRUCTURE & PERIODICITY 18

1 | Atomic structuré Introduction- Atomic spectrum of Hydrogeindifferent| 4
series, Rydberg equation, Bohr thednyostulatesi statement of Boh
energy equation, limitations of Bohr model

2 | Dual nature of matter and radiation, Photoelectric effect, de Br| 3
eqguati on, Hei senbergbs uncerta

3 | Concept of orbital, Quantum numbers, shapes of orbitals (s, p, d) 2

4 | Electronic configuration of atoms Auf bau princi pl 3
maxi mum multiplicity, Pauli 6s

5 | Modern periodic law Long form of periodic table 1

6 | Periodicity in properties: Atomicadii, ionic radii, ionization enthalpy 3

electron affinity (electron gain enthalpy) and electronegativity (Pal
scale).
7 | Atomic mass- Molecular massi Mole concepti Molar volume-| 2
Oxidation and reductioii Oxidation number and valencyEquivalent
mass.

Il ENVIRONMENT AND POLLUTION 9
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8 |Air and soillnt podbati on, di f fe|l 2
pol lution, ai BO0MNd;ad nNiCasnmmsg .SO
9 |Aci d r ai n&Q, O3 eenbouisnep oe ftfaenccte, 2

causes and effects of ozone | a
10 |[Phot ochemical oxidant s, PAN, h 2
asbestos, | ead, mercury, cadmi
11 |Wat er pfopddtuadrisonaffecting the ¢ 3
l ndustri al wast e, agricul tural
detergent s; treat ment of i ndus
synthetic resins, ecéever 9@ abyg =m0

onl vy).
[l NATURAL AND SYNTHETIC POLYMERS 9
12 {[I ntroduction. Classification o1 2
l i nked and network polymers, p

and copol ymer s.
13 | Mode of formation Addition, CondensatioRolymerization (definition | 1
and examples only)
14 |Typi cal exampl es: Polyethyl ene, 3
formal deh and mel amine form
and poly S .
r
[
[

e
15 [Natur al r

uses. Syn
16 |Bi odegr ad
pl astics.
\Y, ANALYTICAL PRINCIPLES 9
18 |[Reporting of Ansailgni tiac abdtataigil 2
PrecisionidygpgeascdiWMagesy of sexpr e
TMet hods to reduce systemati c ¢
19 | Methods of expressing concentration: Weight percentage, molality, | 2
molarity, normality, mole fraction, ppm and millimoles.
20 |[Met hods oVolAmmé tyrsiic : me-tGeoerafl g 2
Primary and secondary standard
preparation of standard sol ut.

: smeubobdse, viudt( 2
C rubber s: SBR,
ty of polymers, 1

yde
ster
ubbe
t het
abil

21 |Acibas e, redox and complexometr| 2
corresponding indicators.
22 |Separation Techniqgues: Gener al 1
extraction.
Y VOLUMETRIC ANALYSIS 30

23 |Section A: Vo | 8meperiments fromnSadtion Aiae| 15
compulsory)
10P.reparation of standard sol
l1INeutralization Titrations
] .StronigStarcandg base
k.Stronigweaacki db as e
| .Weak isadirddng base.
12Redox TiRearamanmgasnometr y:
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g.Estimation of oxalic acid.
h.Esti mat?'FoenS.Q8l/ Mehr 6s salt.
24 |Section B (Open ended: Any 3May 15
be selected from the | ist or t
1. Dichrometry
2. lodometry & |l odi metry
3. Compl exometry
4. Col ori metry
References:
1. Elements of Physical Chemistg, R. Puri, L. R. Sharma, M.S. Pathania, Vishal Pub. Co.
2. Inorganic ChemistryP. L. Soni.
3. Atomic Structure and Molecular Spectroscoggnas Chanda,
4. University General Chemistr. N. R. Rao, Macmillan.
5. Text Book oEnvironmental Studies for undergraduate Cour&sgrucha ErachJniversity

Press.

Polymer Scienc¥.R. Gowarikar, Wiley Ester Ltd.

7.Vogel 6s Text Book of QlMemdhant R C.iDeneey,.D.Bames, a |
M. Thomas, Pearson Education.

o

8. Analytical ChemistryR. Gopalan, S. Chand and Co., New Delhi.
9. Quantitative AnalysisR. A. Day Junior, A.L. Underwood "™sedn. Prentice Hall of India Pvt.
Ltd. New Delhi.
Course Outcomes
Upon completion of the course the graduate will be abl{ Cognitive PSO

No. to Level addressed

Explore fundamental principles of chemistry to enable ¢
CO-1 | solid foundation for further studies and applications in R PS01,2
various related fields.

Equip with the fundamental concepts of periodicity, and
CO-2 | apply the knowledge to analyze and predict chemical | R, Ap, An PS01,2,3
behaviour and properties.

Understanding of environmental pollution issues and
CO-3 | solutions, enabling to contribute émvironmental U, Ap PS0G1,2,4
protection and related problem solving

Overview of polymers to equip with knowledge to addre
CO4 | environmental concerns and promote sustainable pract| U, Ap PSQG1,2,3,4
in polymer production, use and recycling.

CO-5 | Equip with theoretical knowledge necessary for accurat R, U PSQG1,2,3,4,5
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data analysis, concentration determination, and separa
of substances, preparing for various careers in analytici
chemistry.

CO6

Develop practical skills to do volumetric experiments in
related areas of research and industry

An, E

PSG1,2,3,4,5

R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create

Name of the CourseFOUNDATIONS OF INORGANIC & POLYMER CHEMISTRY

Credits: 3:0:1 (Lecture: Tutorial: Practical)

CO Cognitive | Knowledge | Lecture (L)/ | Practical
No. co PO/PSO Level Category | Tutorial (T) (P)
PO 1,6 L
1 CO1 PSOL,2 R F, C L
PO 1,6 F,C L L
2 CO2 PSO1.2.3 R, Ap, An
PO 1,6 F,C L L
3 cos3 PSO1,2,4 U, Ap
PO 1,6 F,C L L
4 co-4 PS01,2,3,4 U, Ap
PO 1,2,6 F,C,P L L
> COS PSG1,2,3 R, U
PO 1,2,6 F,C,P -
6 | cob pso12345 | ~™E P
F-Factual, C- Conceptual, RProcedural, M-Metacognitive
Mapping of COs with PSOs and POs:
PSO| PSO| PSO| PSO| PSO POl| PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8
1 2 3 4 5
Co1l| 2 2 - - - 1 - - - - 2 - -
Co2| 2 2 3 - - 1 - - - - 2 - -
Co3| 1 2 - 3 - 1 - - - - 2 - -
co4| 2 2 3 3 - 1 - - - - 2 - -
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COS5( 1 2 3 2 3 2 1 - - - 2 - -

COoo6| 1 2 3 3 3 2 2 - - - 2 - -

Correlation Levels:

Level Correlation
- Nil
1 Slightly / Low
2 Moderate / Medium
3 Substantial / High

Assessment Rubrics:

Quiz / AssignmentQui z/ Di scussion / Seminar
Midterm Exam

Programming Assignments

Final Exam

I > >

Mapping of COs to Assessment Rubrics:

Internal Exam Assignment Project Evaluatiofl End Semester Examinatio
COo1 n n n
CO2 n n
CO3 n n n
COo 4 n n n
CO>5 n n n
CO6 n n n
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University of Kerala

Discipline CHEMISTRY
Course Code UK1DSCCHE104
Course Title GENERAL INORGANIC CHEMISTRY
Type of Course DSC
Semester 1
Academic Level 1007 199
Course Details Credit Lecture | Tutorial Practical | Total Hours/Week|
per week | per week | per week
4 3 hours - 2 hours 5

Prerequisites

1. Higher secondary level science knowledge

Course Summary

The course covers atomic structure, chemical bondingpraination
chemistry and secondary bond forces, analytical princi
including volumetric analysis and Nuclear Chemistry. Students learn |
guantum numbers, orbital comte, electron configuration, bond energeti
molecular geometry, and fundamentals of analytical chemistry. They
gain a detailed understanding of the radioactivity and nuclear chemisti

Detailed Syllabus:

Module | Unit Content Hrs
GENERAL INORGANIC CHEMISTRY 75

1 Atomic Structure, Chemical bonding and Secondary bond forces 21

1 | Atomic spectrum of hydrogendifferent series, Rydberg equation. 3

Bohr theoryi postulate$ statement of Bohr energy equatioderivation
of spectral frequency from Bohr equation

2 | Schrodinger wave equation (mention only, no derivation), concept of 2
orbitals. Quantum numbers and their significances

, Sp3 (CH), sp3d(PG), sp3d2 (Sk) and sp3d3 (1B

3 | Orbital wise electron configuration, energy sequenceiridlea u | i 6 s 3
Hundobs rul e, St a-filledlorbitaly. of f i | | eq

4 | Electronic configuration of lanthanides and actinides, Lanthanide contrg 1

5 | Energetics of ionic bond formationBornrHa ber cycl e. F| 3

6 | Hybridisation and shape of molecules with examplsep (BeC}), sp2(BE) 3

7 | VSEPR theory, regular and irreguiggometry, HO, NHs, XeF,, XeFx. 3
Hydrogen bond inter and intra moleculdrits consequences on boiling
point and volatility. Importance of hydrogen bonding in biomolecules
Proteins and nucleic acids.

(00]

lonic character of covalent boiidPolar and noipolar covalent compounds

=

©o

Secondary bond forces in molecuiel®n-dipole, dipoledipole, iorinduced | 2
dipole, dipoleinduced dipole and induced dipateduced dipole

University of Kerala
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| interactions.
Il Co-ordination chemistry 6
10 [ Types of Il igands, Werner 0dhewyomor g 3

bonding in octahedral and tetrahedral complexes, Drawbacks of valenc
bond theory.

12 | Crystal field theory of octahedral and tetrahedral complexes, examipigis | 3
and low spin complexes, magnetic properties, Applicatioquiitative and
guantitative analysis

(o]

M Analytical Principles
12 | Principles of volumetric analysisprimary standard standard solutions 3
normality and molarity
13 | Theory of acidbase titrations, permagnometric and dichrometric titration 3
iodometry and complexometric titrations.

Theory of acidbase indicator redox indicators

14 | Principles of colorimetry estimation of biomoleculesglucose and 3
chlorophyll.

\Y Radioactivity and Nuclear Chemistry 9

15 | Radioactive decay series, Radioactive equilibrium, Average life-lialf 3

Detection of radio activigGeiger Muller Counter, Wilson cloud chamb
Units of radioactivityCurie and Rutherford, Units of radiations.

16 | Nuclear Chemistrgtability of nucleus, n/p ratio. 3
Artificial transmutation and radioactivity, mass defect, binding energy.
17 | Applications of radio activityin medicine and agriculture. 3
Biological effects of radiation, pathological and genetic damage.
\Y VOLUMETRIC ANALYSIS 30

18 |[Secti on A: Vo | u8nbxgenimerds frAmm &dctiors A @are| 15

compulsory)

13Rreparation of standard solutio

l14Neutralization Titrations
m.StronigStarcondg base
n.Stronigweaacki dbas e
o.Weak iasdirdbng base.

15Redox TiReramha nognasnomet r vy
i .Estimation of oxalic acid.
.Esti mat?'Foens.Gi®l/ Mehr 6s salt.

J
19 |[Section B (Opempendednt Anwr @8May | 15
selected from the | ist or the tg
1. Dichrometry
2. lodometry & |l odi metry
3. Complexometry
4. Col ori metry
References

1. BosoloandJohns Co-ordinationChemistry
2. Rochoco Chemistryof Organometallics
3. J.D.Lee ConcisdnorganicChemistry

University of Kerala 45




FYUGP1 Chemistry Syllabug024

4. Puri,SharmandKaliafinorganicCh e mi st r y o
5. A.D. Madan,ModerninorganicChemistry
6. AlVoge, A t ext book of Quantitative analysiso
7. Day& UnderwoodQuantitativeanalysislaboratoryma nu al 0 :
Course Outcomes
N Upon completion of the course the graduate will b§ Cognitive PSO
0.
able to Level addressed
CO-1 Dlspuss the rules for filling electrons in atomic U PSO1
orbitals
CO-2 IZ_)|s_cu§s theories of chemical bonding and their U PSG1
limitations
cO3 Pred_lc_t geometry of molecules from the type of Ap PSO1.2.3
hybridisation.
CO 4 Discuss the important theories of coordination U PSG1
compounds
CO5 Crltlca!ly ;elect suitable indicators for acid base an E PSC1.2.3
redoxtitrations
CO 6 | Apply the basic principles in quantitative analysis Ap PS01,2,3,4,5

R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the Course GENERAL INORGANIC CHEMISTRY

Credits: 3:0:1 (Lecture:Tutorial:Practical)

CO CO PO/ PSO Cognitive | Knowledge | Lecture (L)/ | Practical
No. Level Category | Tutorial (T) (P)
PO-1,6 F,C L -
1 CO1 PSG1 U
PO-1,6 F,C L -
2 CO2 PSG1 U
PO-1,6 F,CP L -
3 | cos PSG1,2,3 Ap
PO-1,6 F,C L -
4 CO4 PSO1 U
5 CO5 PO-1,6 E F,CP L -
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PSG1,2,3
PO1,2,6
6 CO6 PSOL2 345 Ap F,GP L P
F-Factual, C- Conceptual, RProcedural, M-Metacognitive
Mapping of COs with PSOs and POs:
Pfo Pgo Pgo Pio Pgo Po1 | PO2 | PO3 | PO4 | PO5 | POB | PO7 | POB
Co1 3 - - - 2 - - - 3 2 - -
CO?2 3 - - - 2 - - - - 2 - -
CO3 3 2 2 - 2 - - - - 2 - -
CO4 3 - - - 2 - - - - 2 - -
CO5 2 2 2 - 2 - - - - 2 - -
CO6 2 2 2 2 3 2 2 - - - 2 - -
Correlation Levels:
Level Correlation
- Nil
1 Slightly / Low
2 Moderate Medium
3 Substantial / High

Assessment Rubrics:

Quiz / AssignmentQu i z /
Midterm Exam
Programming Assignments
Final Exam

T I >

Di scussi on

Mapping of COs to Assessment Rubrics:

/ Semi nar

Internal Exan Assignment Project Evaluatiofl End SemestdExaminations
CO1 n n n
CO2 n n n
CO3 n n n
COo4 n n n
CO5 n n
CO6 n n
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University of Kerala

Discipline CHEMISTRY
Course Code UK1DSCCHE105
Course Title GENERAL CHEMISTRY |
Type of Course DSC
Semester 1
Academic Level 1007 199
Course Details Credit Lecture | Tutorial Practical Total
per week | per week | per week | Hours/Week
4 3 hours - 2 hours 5

1. Basic knowledge and interest in science

This course covers the fundamentalssoientific methodology, th
evolution of chemistry, the contributions of notable scient
chemistry's role in everyday life, lab safety, analytical principles,
practical experiments focusing on volumetric analysis and labor
safety. Through theetical understanding and harols experiments
students will gain essential knowledge and skills for a de
comprehension of chemistry and its applications in various fields

Prerequisites
Course Summary

Detailed Syllabus:

Module | Unit Content Hrs
GENERAL CHEMISTRY | 75
[ METHODOLOGY OF CHEMISTRY 9

1 | Definition of Science. Scientific methodsbservatiorposing a questiol 3
- formulation of hypothesisexperiment’ theory- law. Falsification of
hypothesis- inductive and deductive reasoningevision of scientific
theories and laws.

2 | Evolution of Chemistryancient speculation on the nature of matter. E 3
form of chemistry- alchemy, origin of modern chemistry. Structure
chemical science: Scope, theory and experimbranches of chemistry
3 | Role of chemistry as a central science connecting physics, biolog 3
other branches of science. Interdisciplinary areas involving chemis
Nanotechnology and biotechnology.

I POPULAR SCIENTISTS IN CHEMICAL SCIENCE

o |(©

4 |[Some popul ar scientists and t
chemi-ABbhrgine Lavoisier, Dmi tr i
Boyl e, John Dalton, Linus Pau
J.J. Thomson, Amedeo Avogadro
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5 |[(Womesnci enti sts | ARocsheelmincda | Frsacnk 3
Dorothy Hodgkin, Gertrude EIidg
11 CHEMISTRY IN EVERYDAY LIFE
6 |[Househol di Majeri aclhse mi c al i ng| 5
formul a and pr ep &Brodtoiadpat edcg de Kk
g ai$ oot hi sphaasntpeo-ad yteaiirl -wlhoil t-msadnte
house hold bl each

7 |[Met hod of action and possible| 4
propeilfliart £racker s.

(o]

v LAB SAFETY & ANALYTICAL PRINCIPLES 18
8 |[Lab safety measur ement s: Awar| 6
(MSDS), safe storage and handl
ai ds; electric shocks, fire,
Accidents due to acei dso apnhde nall
di sposal of waste chemical s,

thermomRteamd S phrases (el em
protective Equipment (PPE)
9 |At omi c- Mmalsescul aMolmassoMobkpt v 12

Oxi dati on anEgun edu etnitonmas s.

concentration: Mol al i ty, mo | a
Dilution formul a, Thidanrbyh soef, vrg
compl e x onmaettiroi ncsh: atsiatcri dr e d o x af
i ndicator s Principles in the-
Applications of common {Minc redaa
and its advantages. Accuracy §

\Y PRACTICALS 30

10 | 1. Laboratory Safety - Importance of lab safeiyBurnsi Eye accidenty 15
i Cutsi Gas poisoning Electric shocks Treatment of fire§ First
Aid and Treatment of Fire®recautions and preventive measures

2. Volumetric Analysis (Any 8 experiments)

A Preparation of standard solutions.
A Neutralization Titrations
0] Strong acid strong base
(i) Weak acid strong base
(iii) Strong acid weak base
A Redox Titrations
Permanganometry:
1. Estimation of oxalic acid.
2. Estimation of Fe/FeSQ.7H2 O/ Mo hr 6 s sal t .

(Make sure that for students opting chemistry as second minor, the

experiments are not overlapping with first minor)

11 | 3. Openended experiments (Any 3). 15

a. Determination of hardness of water.

b. lodimetry and lodometry: Estimation of lodine/copper/

chromium.

c. Determination of acetic acid content in vinegar by titration v

NaOH.
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with HCI.

d. Determination of alkali content in antacid tablets by titratior

e. Determination of available chlorine in bleaching powder.
(Other related experiments suggested by the teacher may be

Refere

arwbd PR

~N o

9.

conducted)
nces:
C.N.R.RaoUniversity General ChemistryMacMillan India (Ltd.)
Shashi ChowlaEngineering ChemistrpyDanpat Rai Publication.
B.K. Sharmajndustrial ChemistryGoel Publishing House, Meerut, 2003.
Singh, K.,Chemistry in Daily LifePrentice Hall of India, New Delhi, 2008.
D.A. Skoog, D.M. West, F.J. Holler and S.R. Crouendamentals of Analytical

Chemistry 8th Edition, Brooks/Cole, Thomson Learning, Inc., USA, 2004.
4. J. D. LeeConcise Inorganic Chemistrith edn., Blackwell Science, London, 2010.
B.R. Puri, L.R. Sharma and K.C. Kali&rinciples of Inorganic Chemistry31 Edition,

Milestone Publishers and Distributors, New Delhi, 2013.

Satya Prakastdvanced Inorganic Chemistryolume 1, 5th Edition, S. Chand and

Sons, New Delhi, 2012.

J. Mendham, R.C. Denney, J. D. Barnes and M. Thomasg e | 6 s
Chemical Analysis6th Edition, Pearson Education, Noida, 2013.
10.R. Gopalan|norganic Chemistry for Undergraduatedniversities Press, Hyderabad, 2009.
11.Vogels Textbook of Quantitative Chemical Anajy&isEdn., Pearson Education Ltd.

Text Book

CourseQutcomes
No. Upon completion of the course the graduate will be able to Cognitive PSO
Level addressed
Provide a comprehensive understanding of the scientific m¢ PSOi
CO-1 [ and the evolution of chemistry from ancient speculation to R, U 345
modern principles. Y
Explore the interdisciplinary nature of chemistry and its pivc
CO-2 [ role as a centracience, fostering critical thinking and U, An PSOi 3,4
interdisciplinary problensolving skills.
Realize the groundbreaking contributions of renowned
CO-3 | scientists, nurturing a more inclusive understanding of the | An. Ap PSOi 3,4
field's history andncouraging diversity in scientific pursuits.
CO4 Develop a heightened awareness of chemical safety in eve U A PSOI
life and the importance of responsible chemical usage. AP 1,2,34
CO5 Develop a comprehensive understanding of laboratory safe] A PSOI
measures, leading to a safe and responsible laboratory P 1,2,3,4
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environment.

CO6 Master key concepts in chemistry, enabling to perform acct AN PSOI
and precise chemical analyses argeriments effectively. 1,2,3,4,5
R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the Course: GENERAL CHEMISTRY |
Credits: 3:0:1 (Lecture:Tutorial:Practical)
CO Cognitive | Knowledge | Lecture (L)/ | Practical
No. co PO/PSO Level Category | Tutorial (T) (P)
PO1,6,8
1 CO1 PSOi 3,45 R, U M, F L -
PO1,6,8 L -
2 CO-2 PSOi 3.4 U, An F,C
PO-1,5,6,8 L -
3 CO3 PSOi 3.4 An. Ap M, F
PO-1,8 L -
4 CO4 PSOi 1234 U, Ap F,C
PO-1,6 L -
5 CO5 PSOi 1234 Ap F,C,P
PO-1,2,6
6 CO-6 PSOi 12345 An P - P
F-Factual, C- Conceptual, RProcedural, M-Metacognitive
Mapping of COs with PSOs and POs:
P?O Pgo P§O Pi’o P?O PO1 | PO2| PO3 | PO4 | PO5| PO6 | PO7 | PO8
CO1l| - - 1 1 1 1 - - - 1 - 2
cCo2| - - 1 1 - 1 - - - 1 - 2
CO3| - - 1 1 - 1 - - 1 - 2
co4| 1 1 3 2 - 1 - - - - 2
CO5( 2 2 3 2 - 1 - - - 2 - -
CO6| 2 2 3 3 2 2 - - - 2 - -
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Correlation Levels:

Level Correlation
- Nil
1 Slightly / Low
2 Moderate / Medium
3 Substantial / High

Assessment Rubrics:

A Quiz / AssignmentQu i z /

A Midterm Exam

A Programming Assignments

A Final Exam

Mapping of COs to Assessment Rubrics:

Di scussion [/ Semi nar

Internal Exam Assignment Project Evaluatio End Semester Examinatio
CO1 n n n
CO2 n n n
CO3 n n n
co4 n n n
CO5 n n
CO6 n n

University of Kerala
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University of Kerala

Discipline CHEMISTRY
Course Code UK1MDCCHE100
Course Title FUNDAMENTAL ASPECTS OF ENVIRONMENTAL
CHEMISTRY
Type of Course | MDC
Semester 1
Academic Level | 100- 199
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
3 3 hours - - 3

Prerequisites
Course Summary,

1. Basic knowledge and interest in science
Includes a brief introduction of environmental componedifferent
types of pollution and some major environmental disasters.

Detailed Syllabus:

Content
Module | Unit FUNDAMENTAL ASPECTS OF ENVIRONMENTAL 45 Hrs
CHEMISTRY
I BASIC CONCEPTS OF ENVIRONMENT 9
1 Types of EnvironmentsBiotic and Abiotic,Environmental segments 3
Lithosphere, Hydrosphere, Biosphere and Atmosphere.
5 Layers of Lithosphere, Layers of Atmospherdroposphere 3
Stratosphere, Mesosphere, Thermosphere and Exosphere.
3 Meaning of Ecology- Structure and Function ofEcosystem 5
Producers, Consumers, Decomposers.
4 | Ecological Successiefrood Chain and Ecological Pyramids. 1
Il AIR POLLUTION 6
5 | Pollution, Pollutants and its Classification, Contaminants. 2
6 Air Pollution - Types of Gaseous ApollutantsCO, CQ, NO, NQ, 2
SO, SG;, Smog- Sources and Effects on Environment.
Consequences of Air pollutionGlobal warming, Greenhouse effe
7| Acid rain and Importance of Ozone layer. 2
Ml WATER & SOIL POLLUTION 12
Water Quality Parameters Dissolved Oxygen, BOD, COD, pH
8 | Turbidity, Conductivity, Salinity (Qualitative idea only 3
Eutrophication.
9 Major Water pollutants Industrial Wastes, Sewage, Agricultu 3
Pollutants, Radioactive Wastes, Deterger8surces anéffects.

University of Kerala 53



FYUGP1 Chemistry Syllabug024

Treatment of Waste WateFiltration using Activated Charcoal af

10 lon Exchange Resins, Electrodialysis and Reverse osmosis 3
Composition of so#l Inorganic and Organic Components in S

11 . . 3
Micro and Macro nutrients,

12 Soil pollutants- Industrial Wastes, Domestic Wastes, Agriculty 3
Wastes and Radioactive Waste3ources and Effects.

13 Solid Waste Managementand Filling, Recycling, Incineration an 3
Composting.

v ENVIRONMENTAL DISASTERS 9
14 | Definition and types of disasterd\Natural and Manmade. 2
15 Disaster management Mitigation, Preparedness, Response 3

Recovery.
Major environmental disasters Three Miles Island acciden
16 | Endosulfan tragedy in Kerala, Chernobytident, Minamata diseas

\% OPEN ENDED MODULE: 9
Case Studies, Debates, Simulation Games, local field Trips, Pr
Based Learning, Artistic Expression, Community Engagen
Critical Thinking Exercises etdOr any other activities may be
suggested by the teacher)

17

References

Ebveonmeiital Chemistoy
S &nvieonnaental Geograplay .
Van | o o ngEnvir@mental.Chenistfly & global gerspective .
OGvethadsain Environmental Analysis Water, Soil anaAir
K (EdveosmeatalChdmistry .
F-ondamental Concepts of Environmental Chemistry
S u b r a AdextiBaok of Environmental Chemistry Wi | ey 2020.
Bai r d amBndironshentalCChemistpy, i W. H. Freeman and Comg
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Course Outcomes

No. Upon completion of the course the graduate will| Cognitive PSO
be able to Level addressed
CO-1 Understand the structure and composition of the U PSG1,2.3
atmosphere.

Observe, realise and enlist the causes of air

Co-2 pollution.

R, U PSG1,2,3
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Understand the qualities of water, identify the cay
CO-3 | and effects of water pollution and acquire U, R PSG1,2,3,4
knowledge of waste water treatment.

CO-4 | Acquire a basic knowledge of Soil Pollution U, Ap PSG1,2,3,4
CO-5 | Review majorenvironmental disasters R, An PSG1,2,3
CO6 Gain a holistic understanding of pollution and U, An PSG1,2.3.4.5

develop skills to address it

R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the Course ENVIRONMENTAL CHEMISTRY

Credits: 3:0:0 (Lecture:Tutorial:Practical)

CO co PO/PSO Cognitive | Knowledge Lectu.re (L)/ | Practical
No. Level Category | Tutorial (T) (P)

1 CO1 ngiSB U F,C,M L -

2 | co2 ngiﬁs R, U - C - )

3 cos3 PSPCi:,LZ’,63,4 u. R "e ) -

4 | coa | Spci,lz’f;’ A U, Ap R C - )

5 | CO5 Pzgi,’; 2 R, An - C - )

6 | CO6 TZ;?22328 U, An F,C,P - P

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COs with PSOs and POs:

PSO| PSO| PSO| PSO| PSO

| 5 | 3| 4| 5 |POL|PO2|PO3|PO4|POS5|POE|PO7 | PO8
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CO1 2 1 2 - - 1 - - - - 2 - -
CO2 1 2 3 - - 1 - - - - 2 - -
CO3 1 1 1 1 - 1 - - - - 2 - -
CO4 1 1 1 1 - 1 - - - - 2 - -
CO5 1 1 1 - - 1 - - - - 2 - -
CO6 1 1 1 1 1 1 1 2 3 2 2 - 3
Correlation Levels:
Level Correlation
- Nil
1 Slightly / Low
2 Moderate / Medium
3 Substantial / High
Assessment Rubrics:
Quiz / Assignment/ Quiz/ Discussion / Seminar
Midterm Exam
Programming Assignments
Final Exam
Mapping of COs to Assessment Rubrics:
Internal Assignment Projegt End Semgster
Exam Evaluation Examinations
CO 1 0 n n
CO 2 0 n n
CO3 n n
CO 4 0 n n
CO5 n n
CO6 n n n n
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Discipline CHEMISTRY
Course Code UKIMDCCHE101
Course Title POLYMERS AND BIOPOLYMERS
Type of Course | MDC
Semester I
Academic Level | 100- 199
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
3 3 hours - - 3
Prerequisites 1. Basic knowledge and interest in science
Course Summary| This course provides a comprehensive understanding of
fundamental principles of polymer chemistry aadbrief ideaof
biopolymers.
Detailed Syllabus:
. Content
Module | Unit POLYMERS AND BIOPOLYMERS 45 Hrs
I BASIC PRINCIPLES OF POLYMERS 6
General Introduction to Polymers: Macro Molecules, Oligomers,
1 o . : 2
Polymers, Degree of Polymerisation, Functionality.
5 Classification of Polymer: Origin, Structure, Synthesis, Molecular 1
forces.
Polymer SynthesisSynthesis of Copolymers, Blog¢kolymers,
3 Polyesters, Poly Olefins, Polyamides, Polycarbonates. 2
4 Chemistry of Polymerization Addition polymerization ang 1

Condensation polymerization.
I COMMERCIAL POLYMERS 6
Commercially important polymers and their applications: Poly
5 | ethylene, Polypropylene, Polystyrene, Polyesters, Polyvinyl Chlg 2
(PVCQ).

Polymethylmethacrylate, Bakelite, Natural Rubber, NyéomNylon

6 66, Melamine, Terylene. 3

7 | Numbering ofPlastics (Plastic identification code) 1

Ml RUBBER CHEMISTRY AND TECHNOLOGY 9

8 Natural and Synthetic Rubber: Historical review, Physical 2
Chemical Properties of Natural Rubber.

9 Manufacture, Physical Properties and Applications Synthetic 2

Rubbers such as SBR, Nitrile, Butyl Rubber.
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10 | EPDM, Neopreneyulcanisation of Rubber 1
Rubber ProcessingMiling, Mixing, Extrusion, Calendering, Moldin
and Curing (Explanation only)

Rubber Reinforcementechnologies: Brief introduction, Role o
Fillers and ReinforcemenisCarbon Black.

v BIOPOLYMERS 15
13 Int_ro_duction of bi_opol;_/mers, Its classification on the basis of T
Origin, Monomeric Units.

14 | Sources of Biopolymers, Need fBropolymers.

15 ISn_:rkoduction, functions and applications of Cellulose, Cotton, W

IK,

16 | Paper, Rubber, Collagen, Lignin
Structure and functions of bolymers: Proteins, Nucleic acid an
17 | PolysaccharidesStructure andapplications of starch, shellac aj 4
cellulose.
Biopolymers from Renewable Resources, Biocompatib

11

12

18 : 2
Requirements.
Synthetic Biopolymers: Polylactic acid and itspaymers, Aliphatic
19 Polyesters, Polyethylene Oxides anddtpolymers. 3
Vv OPEN ENDED MODULE: 9
Seminar presentations, group discussions, debates, quizzes etc
a. ldentification of polymer in aariety of common objects ma
from different types of polymers
b. A specific biopolymer (e.g., cellulosstarch, chitin) and it
application in various industries
20 . . o]
c. Recycling or upcycling of polymer waste
d. Extraction of biopolymers from natural sources
e. Biodegradation behavior of biopolymers in differ
environmental conditions
(Or any other similar topics suggested by the teacher)
References
9. F. W. B i | Textbook of Balymer &cience Wi | ey, |l ndia 200
10.V. R. Go vWalymerkSeienge, i New Age I nternational
11.P . J . Wihciplesyof Poljimer Chemistty, A s i &Privat®lddo2R0$.
12.P . G hRwolgnmer Sci@énce and Technology of Plastic and Rdubber Tat a Mc Gr
13.M. P. StPelymeriChemist§y, Oxf ord University Pre:
14.R. M Johnson, L Y MwRopdlymend,0 Ramr &N TTeaictkn
15.S. Kaliaand LA v ® r Biomolymers: Biomedical and Environmental Applications
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Course Outcomes

Upon completion of the course the graduate will bg Cognitive PSO
No.
able to Level addressed
CO-1 | Understand the basic concepts of polyetemistry R, U PS0G1,2,3
Acquire Knowledge of the commercial applications PSO
CO-2 | polymers in real world, its structure properties and U 1234
relationship. "R
cO3 Aware of the Natural rubber and synthetic rubbers U PSG1.2,3
its processing.
cO4 Understand th_e various types pf b_|opolymers, its R, U PSG1.2, 3
source, classification and applications.
CO5 U_nderstand the basic concepts of natural and synt U PSG1.2,3
biopolymers.
CO6 prltlpal gvaluatlon of thenvironmental and societal An, Ap, E PSG
implications of polymer usage 1,2,3,4,5
R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the CoursePOLYMERS AND BIOPOLYMERS
Credits: 3:0:0 (Lecture:Tutorial:Practical)
CO Cognitive | Knowledge | Lecture (L)/ | Practical
No. co POGSe Level Category | Tutorial (T) (P)
PO-1,6
1 CO1 PSO1.2.3 R, U F,C L -
PO-1,6 L -
2 CO2 PS01,2,3,4 U FC
PO-1,6 L -
3 CO3 PSO1.2.3 U F,C
PO-1,6 L -
4 CO4 PSOL.2 R, U F,CP
PO-1,6 L -
5 CO5 PSO1.2.3 U F,C
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PO1.23.4564 L ;
psol,2345 | AMAREL RGP

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

6 CO6

Mapping of COs with PSOs and POs:

P‘EO P\gO PgO Pio Pgo PO1 | PO2 | PO3| PO4 | PO5| PO6 | PO7 | POS8
Co1 2 1 1 - - 1 - - - - 2 } -
CO2 2 1 2 - - 1 - - - - 2 - -
CO3 2 2 2 - - 1 - - - - 2 - -
CO4 2 1 1 - - 1 - - - - 2 - -
CO5 2 2 1 - - 1 - - - - 2 - -
CO6 2 1 2 2 2 1 1 2 2 2 2 - 2
Correlation Levels:
Level Correlation

- Nil

1 Slightly / Low

2 Moderate Medium

3 Substantial / High

Assessment Rubrics:

Quiz / Assignment/ Quiz/ Discussion / Seminar
Midterm Exam

Programming Assignments

Final Exam

Mapping of COs to Assessment Rubrics:

Internal Exam | Assignment | Project Evaluatiol] End SemesteExaminations
CO1 n n n
CO2 n n
CO3 n n n
CO4 n n
CO5 n n n
CO6 n n n
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SEMESTER 2
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Discipline CHEMISTRY
Course Code UK2DSCCHE100
Course Title ORGANIC CHEMISTRY |
Type of Course | DSC
Semester 2
Academic Level | 100- 199
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
4 3 hours - 2 hours 5
Prerequisites 1. Higher secondary level science

2. First semester FYUGP Chemistry DSC

CourseSummary | In organic chemistry, carbon's unique properties form the basi
classifying compounds, while functional groups dictate their reacti
Understanding reaction mechanisms and stereochemistry is crug
predicting and controlling organic reactioméongside practical skill
in qualitative analysis, allowing for the identification of functio
groups and compounds.

Detailed Syllabus:

. Content
Module | Unit ORGANIC CHEMISTRY | 75 Hrs
I INTRODUCTION TO ORGANIC CHEMISTRY, NOMENCLATURE, 12
FUNCTIONAL GROUPS AND REACTION NOTATIONS
1 Unigueness of carbon: classification of organic compounds. Stru 2
and Hybridization of alkanes alkenes and alkynes
5 Functional groups (mention only), Review of basic rules of IUPA 1
nomenclature of organic compounds.
Definition of reaction mechanism. Frontier molecular orbitals ang
organic reactions: Introduction to HOMO and LUMO, electrophil¢
3 and nucleophilesclassification based on frontier orbitals. Drawin( 4

of electron movements with arrows: curved arrow notation, Half
headed and double headed arrows. Nature of bond fissions:
Homolysis and heterolysis.

Classification of reactions: addition, eliminations, substitution,

4 | rearrangement, oxidatioreduction and pericyclic reactions with o 5
or 2 examples for each
Il STEREOCHEMISTRY | 12
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Introduction to structure and stereo chemistry of organic molecul
salient features of symmetry elements; role of principal axis, sigr|
plane, centre addymmetry, and alternating axis of symmetry in
deciding chirality
Representation of organic molecules: Fischer, Flying wedge,
6 | Sawhorse and Newman projection formulae. Interconversion bet
Fischer and thredimensional formula
Conformational and configurational isomerism, dihedral angle ar
7 | torsional strain, conformational analysis of acyclic systems: etha 3
and nbutane including energy diagrams.
Conformations of cyclic moleculeé 4, 5 and 6 membered rings
8 |[Baeyer 6s st r-dMohntheborywof sirainfess rilgs, Pitzeg 3
strain
9 Conformations of cyclohexane: chair, boat and skew boat forms,
axial and equatorial bonds, rifigpping.
1] STEREOCHEMISTRY I 12
Stereoisomerism: examples of compounds with one and two chi
centers, enantiomers and diastereomers, erythro and threo
representations, meso compounds, prochiral faces, enantio and
diastereotopicity
Configurations and their specifications: absolute and relative
configuration, configuration descriptors R/S and E/Z notations ug
Cahningold-Prelog rules, optical purity, enantio/diastereomeric
excess
Stereoisomerism in compounds without a stereogenic carbon:a
planar, helical chirality and assigning their configurational
descriptors (R, S/M, R)biphenyl, allenes, ansa anetyclophanes,
helicines
Racemic mixture, resolutiomethods of resolution of racemic
mixture
Geometrical isomerism: etsans (maleic and fumaric acids), sgnti
(unsymmetrical ketoximes). Methods of distinguishing geometric
isomers using melting point, dipole moment, dehydration and
cyclisation.
\Y] ORGANIC REACTION MECHANISM | 9
15 Electron displacement effects: Inductive effect, electromeric effe
mesomeric effect, resonance, hyperconjugative and steric effect
Acidity and basicity of organic compounds based on electron
displacement effects: Acid characters of alcohols, phenols (phen
o/m/p-cresols and o/mfpitro phenols) and carboxylic acids
16 | (aliphatic acids, mono, di, tri chloro acetic acids, Benzoic acid, 3
o/m/p-nitro benzoic acids) and basic character of amines (aliphat
amines, aniline, N& N, N-dimethyl aniline, o/m/p nitro anilines an
o/m/p- toluedienes)

10

11

12

13

14
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Effects of hyperconjugativeffect: stability of alkenes,
17 | alkylbenzenes, free radicals and carbocations. Dipole moment o] 2
propene and toluene
Reaction intermediates: Carbocations, carbanions, carbenes anc
18 | nitrenes (definition, hybridization, structu#assification, formation 2
stability and important reactions).

\ ORGANIC CHEMISTRY PRACTICAL - ORGANIC QUALITATIVE

ANALYSIS 3

19 Detection of Elements (Nitrogen, Sulphur and Halogen) using 5
Lassaignods test
Solubility Tests: aClassification of compounds into water

20 soluble/insoluble; b) Classification of compounds into ether 5
soluble/insoluble c) Solubility in Na2CO3, d) Solubility in NaOH ¢
Solubility in HCI

21 Tests for Aliphatic and Aromatic compoundgldnition test 5
(i)Nitration test

22 Tests for saturated and unsaturated compounds: (i)Oxidation (ii) 5

Bromination

Tests to distinguish between following compounds: a)
monocarboxylic acid and dicarboxylic acid; b) Primary, secondar
23 | and tertiary amines ; ¢) monoamide and diamide; e) Aldehyde a| 3
ketone ; f) Reducing and narducing sugars; g) monohydric
phenols andiflydric phenols

Reactions of common functional groups using known organic
compounds.

Systematic qualitative analysis with a view to characterization of
following functional groups

a) Halo compounds: chlorobenzene, benzyl chloride;

b) Phenols: phenol, o, m -gresols, naphthols, resorcinol ;

c) Aldehydes and ketondsenzaldehyde, acetophenone,
benzophenone;

25 | d) 4 Carboxylic acids: benzoic, phthalic, cinnamic and salicylic ai 15
e) Esters: ethyl benzoate, methyl salicylate;

f) Amides: benzamide, urea;

g) Anilines: aniline, o,m, ptoluidines, dimethylaniline;

h) Nitro compounds: nitrobenzene,& p- nitro toluene;

i) Poly nuclear hydrocarbons: naphthalene, anthracene;
j) Reducing and neneducing sugars: glucose and sucrose

24

References:
Text books:

1. J.Clayden, N.Greeves and S.Warren, Org@temistry, Oxford University Press, New
York.
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9.

10.

Carey, Francis A., Giuliano, Robert M. Organic Chemistry. United Kingdom: McGtidw
2011.

P. S. Kalsi, Stereochemistry Conformation and Mechanism. India: New Age International (P)
Limited, 2008.

D., Stereochemistry of Organic Compounds: Principles and Applications, New Age
International Publishers, New Delhi

John McMurry, Organic Chemistry, Brooks/Cole Cengage Learning, 2012

A.Bahl and B.S.Bahl, Advanced Organic Chemistry, S.Chand & Company, New Delhi.
L.G.Wade Jr, Organic Chemistry, Pearson Education, New Delhi.

K.S.Tewari, N.K.Vishnoi and S.N.Mehrotra, A textbook of Organic Chemisty, Vikas
Publishing House (Pvt) Ltd., New Delhi..

S.C.Sharma and M.K.Jain, Modern Organic Chemistry, Vishal Publishing Company, New
Delhi.

I L Finar, A Or gidlnsth &diticn) Rearsos Educgtion, NewDelhi

For Further Reading

1. R.T. Morrison, R.N.Boyd. Organic Chemistry, Pearson Education, New Delhi.
2. P.Y.Bruice, Essential Organic Chemisty, Pearson Education,Dédtv.
3. Peter Sykes, A Guide Book to Mechanism in Organic Chemistry, Pearson Education, New
Delhi.
4. G.M. Louden, Organic Chemistry, Oxford University Press, New York.
5. E.L.Eliel, Stereochemistry of Carbon compounds, Tata McGraw Hill Publishing House, New
Delhi.
6. J.March, Advanced Organic Chemistry, John Wiley & Sons., NY.
7. S.M.Mukerji and S.P.Singh, Reaction Mechanism in Organic Chemistry, McMillan
Publishers.
8. R.O.C. Norman and J.M.Coxon, Principles of Organic Synthesis, CRC Press.
For Practicals
Textbooks
1. A.1 . Vogel, AA text book of Qualitative An
2.V. V. Ramanuj am, ASemi mi cro Qualitative AN
3. ESGireatmi Qual i tative Analysis using semi mi ¢
4. A. I . Vogel, AA text book of Qualitative 1n
5. A. 1 . Vogel, AEl ementary Practical Organi c
6. J B Yadav,Advanced Practical Physical Chemistry, Goel ,Publishing House
For Further Reading
1. Day and Raman, ALaboratory Manual of Or ga
2. B. Vi swanat han and P.S Raghavan , #APractic
(Pvt.Ltd)
3.F. G Mann and B. C Saunder s, APractical Or g
4. N. K. , Vi shnu, AAdvanced practical organic

Course Outcomes
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No. Upon completion of the course the graduate will be abl{Cognitive] PSO addressed
to Level
CO-1 | Recall the fundamentals of orgarmicemistry including PSO1
nomenclature, functional groups, notation and U
classification
CO-2 | Understand various conformational isomerism exhibite{ R y PSG1
organic molecules
CO-3 | Develop curiosity in applying CIP rules to predict U,An PS01,2,3
configuration of organic molecules
CO-4 | Identify various electron displacement effects, reaction PS01,2
intermediates and reaction mechanism of substitution § AP; An
elimination reactions
CO-5 | Practice systematic scientificocedure for the qualitative) U, Ap, C PS01,2,3,4,5
analysis of organic compounds
R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the Course: ORGANIC CHEMISTRY 1
Credits: 3:0:1 (Lecture:Tutorial:Practical)
" Lecture .
EOO co PO/PSO Ccl’_ger\'/';'lv © Kg;;’é"e:rge (L)/Tut Pra(igcal
' 9oty 1 orial (1)
1 CO1 PSG1 U F L -
2 CO2 PSG1 R, U F L -
3 CO3 PSG1,2,3 U, An C L -
4 CO4 PSG1,2 Ap, An F.C L -
5 CO5 PSG1,2,3,4,5 U, Ap,C P - P
F-Factual, C- Conceptual, RProcedural, M-Metacognitive
Mapping of COs with PSOs and POs:
PSO|PSOIPSO| PSO PS | 55 | po2 | P3| PO4 | POS | POS | PO7| POS
1 2 3 4 05
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COo1l| 2 - - - - 2 - - - - - - -
Co2| 2 - - - - 2 2 - - - - - -
CO3| 2 3 1 - - 2 2 - - - - - -
cCo4| 3 3 - - - 2 2 - - - - - -
CO5| 2 2 2 3 3 2 2 3 - - 3 2 2
Correlation Levels:
Level Correlation

- Nil

1 Slightly / Low

2 Moderate / Medium

3 Substantial / High

Assessment Rubrics:

Quiz / Assignment/ Quiz/ Discussion / Seminar
Midterm Exam

ProgrammingAssignments

Final Exam

= =4 4 =

Mapping of COs to Assessment Rubrics:

Internal Exan Assignment Project Evaluatioff End Semester Examinatio
COo1 n n - n
CO 2 n n - n
CO3 n n - n
Co 4 n n - n
CO5 n n n n
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Discipline CHEMISTRY

Course Code UK2DSCCHE101

Course Title FUNDAMENTALS OF CHEMISTRY Il
Type of Course | DSC

Semester 2
Academic Level | 100- 199
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
4 3 hours - 2 hours 5

Prerequisites 1. Higher secondary level science knowledge

2. Any first semester DSC (chemistry) offered by UoK (preferable)
Course The course includes subjects in petrochemicals, catalysis, photoche
Summary metallurgy, andnanomaterials and basic principles in the gaseous

Students have practical experience in analytical procedures and g
critical thinking skills through opeanded experiments such as gravime
analysis and determination of physical constantsuged on inorgani
gualitative analysis.

Detailed Syllabus:

Module | Unit | Contents Hrs
FUNDAMENTALS OF CHEMISTRY I 75

| GASEOUS STATE 9

1 [Maxwell 6s distribution of mol 3

average, most probable and medocities

2 | Collision number and collision frequency, mean free path, 1

3 | Deviation of gases from ideal behaviduBoyle temperature, 2
derivation of vander waals constants and critical constants

4 | Law of corresponding statéseducedequation of state, Joule 3
Thomson effect, liquefactionofgasek i ndebés and C
processes.

I PETROCHEMICALS AND ALTERNATE SOURCES 9
5 | Petrochemicals: Introduction, Natural gasCNG, LNG and LPG. 2

Coal: classification based on carbon cont@arbonisation of coal
6 | Crude oil: constitution and distillation, composition and uses of 3
important Fractions Ignition point, flash point and octane number
cracking Usage and depletion of petroleum products.

7 | Need for alternative fuel and Green Chemistry approaches for 1
sustainable development:
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8 | Introduction, Solar energy harvestinghotosynthesis Photo voltaic 3
cell, conventional solar cells, nano structured solar cells, Hydroge
the future fuel

1] CRYSTALLINE STATE

9 | Isotropy and anisotroply symmetry elements in crystalghe seven
crystal systems. Miller indices, Bravais lattices, primitive, bcc and
of cubic crystals

10 | Representation of lattice planes of simple cubic crydbansity from 2
cubic lattice dimension calculation of Avogadro number
11 | Bragg equation, diffraction of Xays by crystal$ single crystal and 4
powder method. Detailed study of structures of NaCl and KCI crys
v METALLURGY & CHEMISTRY OF NANOMATERIALS 18
12 | General principles of occurrence and extractiomefals, 3
Concentration of oresoasting, calcination and smelting
13 | General Methods of extracting metal from concentrated ore, exanm 3
Electro metallurgyMetallurgy of Aluminium, SodiurPyrometallurgy
14 | Refining of crude metals: Distillation, Liquation, electrolytic and zog 3
refining Chromatographic techniques and vapour phase refining
(Mondbés process and Van Ar kel
Metallurgy of titanium, cobalt, nickel, thorium and uranium

15 | Evolution of Nano sciencie Historical aspects preparations 2
containing nano gold in traditional medicine, Lycurgus tup
Faradayodos divided met al et c.
16 | Preparation of Nano particlésTopi down approach and bottoirtop 3
approach, Sdl gel synthesis, colloidal precipitations, -Co
precipitation, combustion technique.

17 | Properties of nano particles: optical, magnetic and mechanical 2
properties.
18 | Applications of nano materials in electronics, robotics, computers,| 2
sensors, mobile electronic devices, medical applications (use Au,
ZnO and ZnO2 as examples)

\Y PRACTICALS: INORGANIC QUALITATIVE ANALYSIS 30
19 l. REACTIONS OF THE FOLLOWING CATIONS: 15
Hg*, P&*, Ag', HZ?" Bi®*, Cd*, As®, SIB*, Srt*, Sif*, Fe*, Al®Y,
Cr¥*, Mn?*, Zr#*, Ni%*, Ccf*, Ba&*, Ca&*, SP*, Mg?* and NH".

w|©

Il. SYSTEMATIC ANALYSIS OF TWO CATIONS IN A
MIXTURE
The cations must be provided in solutions. A student must anailyze
least 8 mixturescontaining two cations each.
20 | OPEN ENDED PRACTICALS: (Any 3 experi men| 15
condu-ttaggd be sel ected from the
rel ated experi ments)

I. GRAVIMETRIC ANALYSIS
a. Estimation of water of hydration in barium chloride crystals
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b. Estimation of barium chloride solution.

V. DETERMINATION PHYSICAL CONSTANTS

a. Determination of boiling points of common solvents (b.pt ra
100°C- 130°C

b. Determination of melting points of organic substances (m.p
range 100°G 130°C)

References

1. B.R.Puri, L. R. Sharma and M. S. PathaRianciples of Physical Chemistrg46th Edn
Vishal Publishing Co. New Delhi.

2. J E Huheey, E A Keiter, R L Keiter, O K Medhprganic Chemistry4n Edn. Pearson.

3. F A Cotton and WilkinsonAdvanced Inorganic Chemistryohn Wiley, New York.

4. P L Soni, O P Dharmarsha, U N Da3lextbook of Physical Chemist33: Edn, Sultan Chand
& Sons, New Delhi, 2011.

5. Gurudeep RajAdvanced physical chemistry

6. F Daniel and R A AlbertyPhysical chemistry

7. T PradeepA Text book of Nanoscience and NanotechnglbtgyGraw Hill, New Delhi.

8. JV. V.RamanujamfiSemimicro Qualitative Analysi®

9. E.S. GilreathiQualitative Analysisusing semimicro method Mc Graw Hill.

Course Outcomes

No. Upon completion of the course the graduate will be able to Cognitive PSO

Level addressed
CO-1 | Understand the effect of temperature on molecular velocitig U PSO1
gases and equation for real gases
CO 2 | Apply theprinciples in liquefaction of gases Ap PSQG2
CO 3 | Apply the importance of energy and environment conservat Ap PSG3
coO 4 Get |n.S|ght to the emerging area of nano and advanced U PSO3
materials
CO5 Apply the principles of physical Chemistry @atalysis and Ap PSO4

photochemistry

CO 6 | Apply the basic principles in qualitative analysis and identify Ap PSO2 &4
cation and anion.

CO 7 | Discuss the basic principles of metallurgy U PSQ1 &2

CO 8 | Demonstrate the extraction of some metessd in daily life Ap PSO2&4
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Apply the principles in analytical chemistry to identify the

CO9 .
cations

Ap PSG5

R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the CourseFUNDAMENTALS OF CHEMISTRY I

Credits: 3:0:1 (Lecture:Tutorial:Practical)

01 co | rorrso | o ionioe] ot T
1 col o Sc(>)11 v F,C T
2 co2 ey Ap P T
3 co3 o 8%83 Ap C T
4 CO 4 Ff’ %33 u C, M T
5 CO5 Ff) 8%24 AP C T
° co6 PsPoC;6&4 Ap P P
7 co7 PP %21&&62 u P P
® iy Pspc?;m AP P P
9 co9 S Ap P o

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COs with PSOs and POs:

PSO| PSO| PSO| PSO| PSO| PO1| PO2 | PO3 | PO4 | PO5 | POG6 | PO7 | POS8
1 2 3 4 5

coil| 2 | - - - - 2 | - - - - - - -
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CO 2 - 2 - - - - 2 - - - - - -
CO3 - - 3 - - - 3 - - - - -
CO4 - - 3 - - - - 3 - - - - -
CO5 - - - 3 - - 3 - - - - - -
CO6 - 2 - 2 - - - - - - 2 - -
COo7 2 2 - - - - 2 - - - 2 - -
cos - 2 - 2 - - 2 - - - - - -
CO9 - - - - 3 - - 2 - - - - -
Correlation Levels:
Level Correlation
Nil
Slightly / Low

Moderate / Medium
Substantial / High

WIN ||

Assessment Rubrics:

A Quiz/AssignmentQui z/ Discussion / Seminar
A Midterm Exam

A Programming Assignments

A Final Exam

Mapping of COs to Assessment Rubrics

Internal Exanl Assignment Project Evaluatioff End Semester Examinatio

CO1 a a a
CO?2 a a a
CO3 a a a
CO4 a a
CO5 a a
CO6 a a
CO7 a

co 8 a

CO9 a a
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Discipline CHEMISTRY
Course Code UK2DSCCHE102
Course Title ESSENTIALS OF INORGANIC CHEMISTRY
Type of Course | DSC
Semester 2
Academic Level | 100- 199
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
4 3 hours - 2 hours 5

Prerequisites 3. Higher secondary level science knowledge

4. First semester DSC (chemistry) offered by UoK (preferable)
This course delves into metallurgy, crystalline state, radioact
nuclear chemistry, chemical cycles, group properties, and quali
inorganic analysis. Students gain theoretical knowledge and pra

skills necessary for understanding and analyamorganic materials ar

Course
Summary

processes.
Detailed Syllabus:
Module | Unit | Content Hrs
ESSENTIALS OF INORGANIC CHEMISTRY 75
I METALLURGY 9

1 | Occurrence of metals, General principles of extraction of metals f 3
their ores: Concentration of orgeasting, calcinations and smelting
2 | General methods of extracting metal from concentrated ore 3
Electrometallurgy and Pyrometallur@efining of metals: electrolytic
and zone refining only.

3 | Metallurgy of Titanium, Iron, cobalt, Nickel, Thorium, Uranium 3
Extraction of lanthanides

Il CRYSTALLINE STATE

4 | Isotropy and anisotroply symmetry elements in crystdlseven
crystal systems

5 | Miller indices, Bravais lattices, primitive, bcc and fcc lattices of culf 2
crystals
6 | Bragg equation diffraction of X rays by crystalé single crystal and 3
powder method Detailed study of structure of NaCl and KCI crysts

©

N

7 | Liquid crystals, application and examples 2
Ml RADIOACTIVITY 9
8 \ Radioactive equilibriunfqualitative idea only) 1
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9 |[Detection of radio activity Db 2
Muller Scintillation countei Units of radio activityi Curie and
Rutherford

10 | Radio Carbon dating, Rock dating, Neutron activation analysis 2
Applications in agriculture and medicine. A brief study of the
biological effects of radiation such as pathological and genetic dai
11 | Dosimetryi Unitsi Rad, Gray, Roentgen. Ferrous and Ceric sulph, 2
dosimeters
12 | Nuclear Chemistry stability of Nucleus n/p ratio, artificial 2
transmutation and radio activity, mass defect, binding energy, atol
fission and fusion

v CHEMICAL CYCLES, GROUP PROPERTIES, ACIDS, BASES AND 18
BUFFERS
13 | Carbon, Sulphur, Nitrogen, Phosphorous and hydrologic cycle 4
14 | Group properties (reactions) of anions in common minerals 3
Carbonate, Sulphate, Phosphate, Sulphides and Fluorides
15 | Classification of oxide$ Acidic, Basic, Amphoteric and neutral 2
16 | Concepts of Acids and Bases, ionization of welgktrolytes. 3
17 | Influence of solvent on acid strengtheveling effect 2
18 | pH and its applications. Buffer solutians 2
19 | Henderson equation 2
\Y PRACTICALS: INORGANIC QUALITATIVE ANALYSIS 30
20 V. REACTIONS OF THE FOLLOWING CATIONS: 15

Hg', P#*, Ag', H?* Bi®*, C*, As™, SIB*, Sri*, Sif*, Fé, A%,
Cr*, Mn2*, Zr#*, Niz*, Cb*, B&*, C&*, SP*, Mg?* and NH;".

VI.  SYSTEMATIC ANALYSIS OF TWO CATIONS IN A
MIXTURE
The cations must be provided in solutions. A student must anailyze
least 8 mixturescontaining two cations each.
21 | OPEN ENDED PRACTICALS: (Any 3 experi men| 15
condu-iMtaggd be sel ected from the
rel ated experi ments)

VIl.  GRAVIMETRIC ANALYSIS

c. Estimation of water of hydration in bariuchloride crystals.

d. Estimation of barium chloride solution.

VIIl. DETERMINATION PHYSICAL CONSTANTS

c. Determination of boiling points of common solvents (b.pt ra
100°C- 130°C

d. Determination of melting points of organic substances (m.p
range 100°C 130°C)
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References

a. B.RPuri, L R Sharma K C Kali&rinciples of Inorganic Chemistrysobhanlal Nagin Chand
& Co. New Delhi

b. J D Lee,Concise Inorganic ChemistneLBS

c. D.A Skoog, D M West, F J, Holler, S R Crouéluyndamentals of Analytical Chemist&"
Edn, Brookes/Cole, Thomson Learning, Inc, USA, 2004

d. Puri, Sharma and Pathanijnciples of Physical Chemistry

e. Gurudeep RajAdvanced physical chemistry

f. Vogel 6s T®@uadlitativb Analysis.o f

g. JV.V.Ramanujam{iSemimicro Qualitative Analysi®

h. E. S.GilreathfiQualitative Analysisusing semimicro method Mc Graw Hill.

Course Outcomes

Upon completion of the course the graduate will b Cognitive PSO
No.
able to Level addressed
CO-1 | Discuss metallurgy and metallurgical processes U PSQG2
CO-2 | Identify the extraction of different metals in daily liff Ap PSO1
CO3 [ Get an insight on crystal structure Ap PSO1
CO 4 Draw and Make crystal models of NaCl & KClI c PSO 185
crystals
CO5 Understand chemical cycles of Carbon, Sulphur, U PS04
Nitrogen andPhosphorous
CO 6 Apply the paS|c pr|n0|!oles in qualitative analysis an] Ap PSO184
identify cation and anion
CO 7 Comprehend.the properties of various anions, in U PSO2 &4
particular, oxides
CO 8 .Identllfy_ the prmmples in aqalytlcajhem|stry for An PSO5
identifying the cations in different salts

R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the Course ESSENTIALS OF INORGANIC CHEMISTRY

Credits: 3:0:1 (Lecture:Tutorial:Practical)

(6{0) Cognitive | Knowledge | Lecture (L)/ | Practical
No. co PO/PSO Level Category | Tutorial (T) P)
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1 | co1 se u C L
2 | co2 ey Ap M L
3 co3 ey Ap C L
4 | coa | 2% c P L
5 | cos s u F L
° coe ;;%3218;?4 AP P P
7 | co7 ool u P P
8 | cos el An P P

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COs with PSOs and POs:

P?O P§O P§O Pio Pgo POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8
Co1 - 2 - - - 2 - - - - - - -
CO2 3 - - - - - 3 - - - - - -
CO3 2 - - - - - 2 - - - - - -
CO4 2 - - - 2 - - 2 - - - - -
CO5 - - - 2 - 2 - - - - - - -
CO6 2 - - 2 - - 2 - - - 3 - -
CO7 - 2 - 2 - - 2 - - - 2 - -
CcO 8 - - - - 3 3 - - - - 3 - -
Correlation Levels:
Level Correlation

- Nil
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1 Slightly / Low
2 Moderate / Medium
3 Substantial / High

Assessment Rubrics:

A Quiz/AssignmentQui z/ Discussion / Seminar
A Midterm Exam

A Programming Assignments

A Final Exam

Mapping of COs to Assessment Rubrics:

Internal Exam Assignment ProjectEvaluation]| End Semester Examinatio

co1 & a a
CO?2 a a a
CO 3 a a a
CO 4 a a a
CO5 a a a
CO6 2 a
CO7 a

CO 8 a a
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Discipline CHEMISTRY
Course Code UK2DSCCHE103
Course Title ESSENTIALS OF ORGANIC CHEMISTRY
Type of Course DSC
Semester 2
Academic Level 100- 199
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
4 3 hours - 2 hours 5
Prerequisites 5. Higher secondary levakcience knowledge

6. First semester DSC (chemistry) offered by UoK (preferable)
Course Summary | The course covers the fundamentals of organic chem
stereochemistry, bioinorganic chemistry, medicinal chemistry,
practical organic qualitative analysis techniques. Students learn
the reactivity of organic compounds, stereochemical prirgi
biological roles of metals, pharmacognosy, and analytical metho
organic compound identification and purification.

Detailed Syllabus:

Module | Unit | Content Hrs
ESSENTIALS OF ORGANIC CHEMISTRY 75
| BASICS OF ORGANIC CHEMISTRY, SEPARATION AND 9

PURIFICATION OF ORGANIC COMPOUNDS
1 | Electronic Displacements: Inductive, electromeric, resonance and 2
mesomerieffects, hyperconjugation and their applications
2 | Dipole moment; Organic acids and bases; their relative strength. 1
3 | Homolytic and heterolytic fission with suitable examples. Curly arroy 2
rules; Electrophiles and Nucleophil@g;cleophilicity and basicity
4 | Types, shape and relative stability of carbocations, carbanions, free 1
radicals and carbenes. Introduction to types of organic reaetions
Addition, Elimination and Substitution reactions.
5 | General principlegvolved in the separation of precipitates, standard 1
purity, mixed melting point and boiling point
6 | Purification of solid organic compoun@édsxtraction, use of immiscible| 2
solvents, solvent extraction, crystallization, fractional crystallization,
sublimation, desiccants, vacuum drying. Purification of liquiids
distillation, vacuum distillation, fractial distillation
Il INTRODUCTION TO STEREOCHEMISTRY 9
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7 | Optical Isomerism: Chirality and elements of symmetry; DL notation 2
andEnantiomers

8 | Optical isomerism in glyceraldehydes, lactic acid and tartaric acid 2
9 | Diastereoisomers and mesocompounds 1
10 | Cahningold-Prelog rules R-S notations for optical isomers with one| 2
and two asymmetric carbon atoms
11 | Racemic mixture, resolution and methods of resolution 2
1] CHROMATOGRAPHY 9
12 | Outline study of Adsorption and partition chromatography 2
13 | Principle and applications of column, paper, thin layer; éxthange 3
and gas chromatography
14 | Principle and applications of HPL, Rf and Rt value of various 2

chromatographic techniques
15 | Paper chromatographic separation of amino acids and sugars Sepa 2
of a mixture of dyes by column chromatography.
Principle and applications of TLC
v PHYTOCHEMICALS, CRUDE DRUGS AND MEDICINAL 18
CHEMISTRY
16 | Pharmacognacl Scope and importance, scheme for pharmacognoti 2
studies of crude drugs
17 | Phytochemicals. Crude drugs: Morphological, pharmacological and| 2
chemical classification
18 | Processing of drugs: Method of preparatiahecotion, maceration and| 2
infusion
19 | Methods of drug evaluation: Moisture content, volatile content, 4
solubility, optical rotation, ash values and extracting, spectroscopic
analysis, chromatographic method and foreign organic matter (Men
only)
20 | Carbohydrates, glycosides (saponin glycosides and cardiac glycosi( 4
alkaloids (quinoline, isoquinoline, indole alkaloids and steroidal
alkaloids) volatiles oils and phenols (Mention its sourcapprtant
compounds in each class and therapeutic importance)
21 | Chemo therapyDrugsClassification based on application. Elemental 4
study of analgesics, antipyretics, antibiotics, antimalarials. sulphadr
mode of action of sulphadrugs. Synthesis of aspirin and paracetamc
\Y PRACTICALS: ORGANIC QUALITATIVE ANALYSIS 30
22 |Section A: Or gani ¢ Amywacbnmpouads iwih( 15
different functional groups are compulsory)

tematic analysis witlompowuind
oimal i ghat iicu n ssaattuurraatteedd, det €
ection of ifpwndgtniuacn aelarg rhowp s
nol s, hal ogen compounds, ni
ehydes, ket onedes ,c aurbeoax,y | tihci
y monofunctional compounds
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23 |Section B (Open ended: Any 3Meaey 15
be selected from the I ist or t
1 . Preparation of derivatives of aboapalysed organic compounds
2 . ldentification of Carbohydrates: Glucose, fructose, sucrose
starch.
3.TLESeparation abDétiedemniati o
oandnipt r oa-ainldc hpest oa-nhl bpneph
pnitropeé@hol papiniitnreoaannd i m-é¢
nitroaniline or any two ami

4 . Preparation of Soap
5.Determination of total fatt
6.Determination of total alka
7.Prepar at idoent eorfgelnitqui d
8.Preparation of solid deterg
9.Preparation of phenyl
References

1. S M Khopkar Analytical chemistry

2. Gurdeep ChatwalChemistry of natural products Vol. 1

3. P.L Soni, H.M. ChowlaText Book of Organic Chemistry.

4. |.L. Finar,OrganicChemistry Vol 1 & 2.

5. Arun Bahl & B S Bahl;Text Book of Organic Chemistry.

6. Elementary practical organic chemistry. Part 2: Qualitative Organic analysis A. .

Vogel. Longmans, Green & Co. Ltd., London.
Course Outcomes

No. Upon completion of thecourse the graduate will be | Cognitive PSO
able to Level addressed
CO-1 [ Understand the fundamentals of organic chemistry U PSO1
CO 2 | Apply the principles in purification of organic compoun Ap PSG2
CO 3 | Discuss the stereochemistry of orgatmenpounds U PSO1
CO 4 | Getinsight to the emerging area of phytochemistry U PSO5
CO 5 [ Apply the principles of isolation of drugs Ap PSO5
CO 6 ::i)fiescuss the influence of bioinorganic compounds in oy U PSG3
CO 7 | Discuss the methods pfeparation of drugs U PSG4 &5
CO 9 | Demonstrate the extraction of medicines used in daily Ap PSQG5
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Apply the principles in analytical chemistry to identify t
€O 10 organic compounds Ap PSO2
R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the CourseESSENTIALS OF ORGANIC CHEMISTRY
Credits: 3:0:1 (Lecture:Tutorial:Practical)
CO Cognitive | Knowledge | Lecture (L)/ | Practical
No. co PO/PSO Level Category | Tutorial (T) (P)
PO1
1 CO1 PSO1 U C L
PO3
2 CO2 PSG? Ap P L
PO1
3 CO3 PSO1 U C L
PO3
4 CO4 PSG5 U M L
PO3
5 CO5 PSG5 Ap P L
PO2
6 CO6 PSO3 U C L
PO1
7 CO7 PSO4 &5 U P L
PO6
8 CO 8 PSG5 Ap P P
PO3
9 CO9 &6 Ap M P
PSO2
F-Factual, C- Conceptual,P-Procedural, M-Metacognitive
Mapping of COs with PSOs and POs:
PSO| PSO| PSO| PSOIPSO PO1| PO2 | PO3| PO4 | PO5| PO6 | PO7 | POS8
1 2 3 4 5
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COo1 2 - - - - 2 - - - - - - -
CO 2 - 2 - - - - - 2 - - - - -
CO3 2 - - - - 2 - - - - - -
CO4 - - - - 2 - - 2 - - - - -
CO5 - 3 - - - - 3 - - - - - -
CO®6 - - 3 - - - 2 - - - - - -
COo7 - - - 2 2 2 - - - - - - -
cos - - - - 3 - - - - - 3 - -
CO9 - 3 - - - - 3 - - 3 - -
Correlation Levels:
Level Correlation

- Nil

1 Slightly / Low

2 Moderate / Medium

3 Substantial / High

Assessment Rubrics:

A Quiz / AssignmentQu i z /

A Midterm Exam

A Programming Assignments

A Final Exam

Mapping of COs to Assessment Rubrics:

Di scussion [/ Semi nar

Internal Exan Assignment Project Evaluatiofl End SemestdExaminations

CO1 a a a
CO2 a a a
CO3 a a a
CO4 a a
CO5 a a
CO6 a a
CO7 a a
CO 8 a a

CO9 a a
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Discipline CHEMISTRY
Course Code UK2DSCCHE104
Course Title BIOORGANIC CHEMISTY & COLLOIDS
Type ofCourse | DSC
Semester 2
Academic Level | 1007 199
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
4 3 hours - 2 hours 5

Prerequisites

7. Higher secondary level science knowledge
8. First semester DSC (chemistry) offered by UoK (preferable)

Course Summary

The course covers topics in organic chemistry, including carbohyd
lipids, enzymes, vitamins, hormones, steroids, amino acids, pro
nucleic acids, colloids, soaps, and detergents, along with practical
in qualitative analysis and experimahtechniques. This knowledg
will prepare students for further studies in organic chemi
biochemistry, and related fields.

Detailed Syllabus:

Module | Unit Content Hrs
BIOORGANIC CHEMISTY & COLLOIDS
I CARBOHYDRATES 9
1 | Classification with examples. Preparation and properties of gluf 2
fructose and sucrose
2 | Cyclic structures and Haworth projections of glucose, fructose and mi 2
(ring sizedetermination not expected).
3 | Mutarotation, epimerization, Conversion of glucose to fructose and 3
versa.
4 | Structure of starch and cellulose (Elucidation not expected). Indy 2
applications of cellulose.
Il LIPIDS, ENZYMES, VITAMINS, HORMONES AND STEROIDS 15
5 |Lipids: CliaGsislisf,i cfaat ® n and wax| 4
bi ol ogi cal functions and e xaftpi
val ue, Saponi fication value afi
phospholipids and glycolipids
6 Enzymes: Nomencl atur e, cl assif 4
enzyme action. TheodMyclodMelpine g n
Cofactors and coenzymes. Enzym
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7 |[Vitamins: Classification. Stru| 4
di seases of vitamins A, B1, B2
C and D.

8 |Hor mones: I ntroducti on. Steroi 3
hor mones, exampl es, endocrine
not required). Artificial hor m

9 |[Steroi ds: I ntroducti on. Struct 3
i dea of HDL and LDL. Bile acid

11 AMINOACIDS, PROTEINS AND NUCLEIC ACIDS 12

10 |Amino aci ds:TZwl & fomir ffiocramtaitanon a 4
Synthesis of glycine, al ani ne,
Pept-iPkepd i de bond.

11 |[Proteins: ClassiPrcemargn eoé&caon 3

structur el Defn apgruatadii node otf s pfr ort e
12 | Nucleic acids: Structure of pentose sugar, nitrogenous base, nucleos| 2
nucleotide’ Doublehelical structure of DNA Differences between DNA
and RNA.
13 | Biological Functions of DNAiI Replication and proteirbiosynthesis| 3
Transcription and Translation. Genetic code. (Elementary idea only)

v COLLOIDS, SOAP & DETERGENTS 9
14 |[I ntroducti on, di spersed phase,| 2
mol ecul ar , macr omol ecul ar and
15 |Pr epa+caotnidcbennsati on and di spdrai| 2
and ultra filtration
Properctaolelsoiodfad p tsiod ault,i olni net i c 2

coagul at-Sohpyl Hardwul e, protect.i
16 |Applications of coll oidal syst 1
17 |[Soaps and DeiTeyrpgeesn tosf: sSooaappss. CI
18 |[Synt heti c- Qlleatsesrigfeinctast i on. Comp| 1
detergent s. Environment al aspe
\Y PRACTICALS

19 |[Section A: Or gani ¢ Ayusacompbuadsiwithy 15
different functional groups are compulsory)

|

Systematl gsi s wi t h a vVview to
(aromatiphati tynsatt wr att ed, det
detection of ipondtynacdleagr Gy p g
phenol s, hal ogen compounds, drs
al dehydes, ket ones, carboxylic
Only monofunctional compounds
20 |[Section B (Open ended: Any 3May 15

be selected from the I ist or t

1 OPreparation of derivatives of above analysed organic compound
1 lidentification of Carbohydrates: Glucose, fructose, sucrose and §
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12T.LE€Separation aMDeétiedennmniaft i ©43
oandnipt r oa-ainldc hpe sy oaxchl onegh
pnitropicédholr oapidiitnreo aannid i m-€
nitroaniline or any two ami
1 3Preparation of Soap

l14Determination of total fatt
150etermi naal k!l of pretsaint i n
16P.reparation of | iquid deter
17P.reparation of solid deterg
18.reparation of phenyl

References:
1. Essential Organic Chemistr.Y. Bruice, # Edition, Pearson Education, New Delhi.
2. Organic Chemistry Vol. | & llI.L. Finar, Pearson Education, New Delhi.
3. A Textbook of Organic Chemistri(.S. Tewari, N.K., Vishnoi and S.N. Mehrotra, Vikas
Publishing House (P) Ltd., New Delhi.
4. Modern Organic Chemistriy.K. Jain, S.C. Sharma, Vishal Publishing Co.
5. Advanced Organic Chemistr, Bahl and B.S. Bahl, S. Chand & Company, New Delhi.
6. BiochemistryRastogi, Tata Mc Graiv Hill Publication.
7. Fundamentals of Biochemistrg,C. Deb, New Central Bookgency.
8. Chemistry of Natural Product8hat S.V., Nagasampagi, B.A. & Sivakumar M. Narosa.
9. Vogel 6s Text book of PhruraisstBiSqg Hannaford, ¢.d.,nRiogers, @h e m

Smith, P.W.G.; Tatchell, A.R. Pearson Education.
10. Practical Organic ChemistryMann, F.G.; Saunders, B.C. Pearson Education, 2009.
11.Comprehensive Practical Organic Chemistiy Preparation and Quantitative Analysis,
Ahluwalia, V.K.; Aggarwal, R. Universities Press, 2000.

Course Outcomes

Upon completion of the course the graduate will be abl{ Cognitive PSO

No. to Level addressed

Attain an understanding of carbohydrate chemistry,
CO-1 | equipping with knowledge applicable to fields such as U PSG1&3
biochemistry, nutrition and food science.

Understand the basic ideaslipid chemistry, enabling to
CO-2 | apply in various fields such as nutrition, biochemistry at U PSG1&3
pharmaceuticals.

Gain an understanding of enzyme kinetics and their
CO-3 | significance in biological processes, biotechnology, anc U PSQ2&3
medicine.
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Equip with the basic ideas of biomolecules and prepare
CO-4 | further studies in biochemistry, molecular biology, and Ap PSG2&3
related fields.
Basic understanding of colloidal chemistry to prepare fc
CO-5 | further studies in related fields, as well as for careersinl U, Ap PS0O2&3
industries where colloidal systems play a significant rols
Proficiency in chemical tests to detect specific functione
CO-6 | groups in organic compounds, to equip with essential s| An, Ap PS02&4
for qualitative analysis inrganic chemistry laboratories.
R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the CourseBIOORGANIC CHEMISTY & COLLOIDS
Credits: 3:0:1 (Lecture:Tutorial:Practical)
CO Cognitive | Knowledge | Lecture (L)/ | Practical
No. co PO/PSO Level Category | Tutorial (T) (P)
PO-2
1 CO1 PSO1&3 u C L
PO1
2 CO2 PSO1&3 U C,M L
PO-3
3 CO3 PSO28&3 U C L
PO2 &3
4 CO4 PSO2&3 Ap C,M L
PO3
5 CO5 PSO28&5 U, Ap C,M L
PO2 &6
6 CO6 PSO2&4 An, Ap C,P P
F-Factual, C- Conceptual, RProcedural, M-Metacognitive
Mapping of COs with PSOs and POs:
PSO| PSO| PSO| PSO| PSO POl | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8
1 2 3 4 5
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COo1| 3 - 3 - - - 3 - - - - - -
CO2| 2 - 2 - - 2 - - - - - - -
CO3 - 3 3 - - - - 3 - - - - -
cCo4| - 2 2 - - - 2 2 - - - - -
CO5 - 2 - - 2 - 2 - - - 2 - -
CO6 - 2 - 2 - - 2 - - - 2 - -
Correlation Levels:
Level Correlation

- Nil

1 Slightly / Low

2 Moderate / Medium

3 Substantial / High

Assessment Rubrics:

A Quiz/AssignmentQu ilxi/scussi on / Seminar
A Midterm Exam

A Programming Assignments

A Final Exam

Mapping of COs to Assessment Rubrics:

Internal Exan Assignment Project Evaluatioff End Semester Examinatio
CO1 a a a
CO2 a a a
CO3 a a a
CO4 a a a
CO5 a a a
CO6 a a
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Discipline CHEMISTRY
Course Code UK2DSCCHE105
Course Title BIOMOLECULES AND BIOPHYSICAL CHEMISTRY -l
Type of Course | DSC
Semester 2
Academic Level | 100- 199
Course Details Credit Lecture | Tutorial Practical Total
per week| perweek | per week | Hours/Week
4 3 hours - 2 hours 5
Prerequisites 1. Higher secondary level science knowledge

2. Any first semester DSC (chemistry) offered by UoK
(preferable)

The course coverthe chemistry of carbohydrates, amino acids
proteins, heterocyclic and ib inorganic compoundssolutions &
colloids, Acids, Bases & BuffersStudentsearn abouthe, physical ang
chemical properties of different classes of biomolecules and
importance.They gain a detailedinderstanding o$olutions ofacids,
bases, and buffer. Students also get an idea about the biolog
important heterocyclic compounds

Course Summary

Detailed Syllabus:

Module | Unit Content Hrs
BIOMOLECULES AND BIOPHYSICAL CHEMISTRY -l 75
1 CARBOHYDRATES 9

1 | Classification, configuration of D & L glyceraldehydeStructure of 3
ribose, 2deoxy ribose, glucose, fructose, mannose and galactose.
Properties of glucose and fructesgue to functional groupshydroxyl,
aldehyde and ketone, action of acids and alkali on sugars, Req
actions of sugars

2 | Pyranoside structures of glucose and fructose. 2
Furanoside structure of fructose (structure elucidation not expecte
Mutarotation and epimerization.

Glycosides and amino sugars

3 | Structure and biological importance of disaccharidascrose, lactosg 2
maltose and cellobiose. Inversion of sucrose.
4 | Structure and important properties of the following struct| 2
polysaccharides (cellulose, chitin, pectin) and storage polysacch
(starch, inulin, glycogen)Glycosaminoglycansheparin, hyaluronig
acid.
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Il AMINO ACIDS AND PROTEINS 12
5 | Amino acids-Classification and properties, Essential and-essential| 2
amino acids, zwitter ion, isoelectric point
6 | Synthesis of amino acidgylycine, alanine and tryptophan. 3
Polypeptides angdroteins- peptide linkage.
Peptide synthesisCarbobenzoxy, Sheehan and solid phase synthe
7 | Proteins -primary, secondary, tertiary and quarternary structur¢ 3
proteins.Denaturation and colour reactions of proteins
8 | RNA and DNAI Structure of purines and pyrimidines, nucleosides 2
nucleotides, phosphodiester linkages

9 | Hydrolysis of nucleoproteins, structure of nuclacids. their 2
biological role.Replication of DNA.
[l SOLUTIONS, COLLOIDS, ACIDS, BASES & BUFFERS 15

14 | Meaning of normality, molarity, molality, percentage solution, mol¢ 2
fractions, simple nmerical problems from the above
15 | Fundamental principles of diffusion and osmosis, biological 2
importance of osmosissotonic, hypotonic and hypertonic solutions
16 | Meaning of true solution, colloidal solution, and coarse suspensiof 1
distinction betwen lyophilic and lyophobic sols
17 | Fundamental study of Donnan equilibriuapplication in biological 3
system, membrane permeability, methods of preparation of colloig
solution, separation of colloidal solutions, elementary study of cha
on colloids
18 | Tyndall effect, emulsion and emulsifying agents, application of 1
colloidal chemistry.
19 | Dissociation of water, ionic product of water, concepts of pH, p 2
simple numerical problems of piBetermination of pH using indicator|
pH meter and theoretical calculations.
20 | Dissociation of weak acids and electrolytes, Bronsted andsltbeory| 1
of acids and basebdeaning of Ka and pKa values
21 | Buffers: buffer action, buffers in biological system, 3
Henderson-Hasselbach equation with derivation, simple numel
problems involving application of this equation
\Y, HETEROCYCLIC AND BIO INORGANIC COMPOUNDS 9
10 | Structure of furan, pyrrole, thiophene, -Hidzole, 1,&hiozole,| 3
pyridine, 1,3diazine, indole, quinoline, isoquinoline, purine 3
pyramidine baseg(structure only) Aromaticity of five and siX
membered heterocyclics
11 | Metalloporphyrinsi cytochromes, chlorophyll, photosynthesis ¢ 3
respiration, haemoglobin and myoglobin, mechanism gfi QCO,
transportation.

12 | Biological fixation of nitrogen Carbon fixation and carbon cycle.
13 | Role of alkali andalkaline earth metals in biological systems 2
Biological functions and toxicity of Cr, Mn, Ni, Cu, Se, Mo, Co ,Fe
Zn.(mention only)

V PRACTICAL - ORGANIC COMPOUND ANALYSIS 30

=
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22 |[Section A: Organic Qualitatiyv 15
di fferent functional groups a
Systematic analysis with a vi
(aroimalti ghat iicun ssaattuurraatteedd, de't
detection of ifpwngtniucn aelar@rhawpmh
phenol s, hal ogen compounds, n
al dehydes, ketones, carboxyl:
Only monofunctional compounds ar

23 |Section B (Open ended: Any 3-| 15
May be selected from the |i st
Preparation of derivatives of
l denti fication of Carbohydrat
TLESeparation abDdtiedemnhiati oadng
p-ni troamwiamca-epl or oandhlioreocsp henp
ni tr ophemlodr,oapi lininter oandl i me;
nitroaniline or any two amino

References
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. Dr. U.Satyanarayana, Dr.U.Chakrapaipchemistry Books and Allied (P) Ltd

2. J. L. Jain, Sunjay Jain, Nitin JalRundamentals of Biochemis{r$.Chand & Co. Ltd.

RK Murray, DK Granner, PA Mayers, VW RodwelHar per 6 s B Prentiadcedathi st r
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Course Outcomes

Upon completion of the course the graduate will b§ Cognitive PSO
No.
able to Level addressed
CO-1 !I)lscuss the chemistry and structure of biologically U PSG1&5
important carbohydrates
CO-2 Descrlbg the synthesis of amino acids and Ap PSG28&5
polypeptides
CO3 [ Understand the structure of protein and nucleic ac| U PS02&5
coO 4 Explain t_he role of chlorop_hyll_, hae_mogloblr_m, U PSO285
myoglobin, and elements in biological functions
COS5 | Discuss the classification of colloids and their U PSO1&2
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synthesis and applications

CO6

Understand the role @iftids, bases aralffers, and to
prepare standard solutions.

U

PSG4

R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create

Name of the CourseBIOMOLECULES AND BIOPHYSICAL CHEMISTRY

Credits: 3:0:1 (Lecture:Tutorial:Practical)

CO Cognitive | Knowledge | Lecture (L)/ | Practical
No. co PO/PSO Level Category | Tutorial (T) (P)
PO2
1 CO1 PSO1&5 U C L
PO1
2 CO2 PSO285 Ap C L
PO1
3 CO3 PSG28&5 U F L
PO-1&2
4 CO4 PSGO28&5 U C L
PO1 &3
5 CO5 PSO1&2 U C,M L
CO6 PO6 U
6 PS04 c.P P
F-Factual, C- Conceptual, RProcedural, M-Metacognitive
Mapping of COs with PSOs and POs:
P?O Pgo Pgo Pi’o Pg’o PO1| PO2| PO3 | PO4 | PO5| PO6 | PO7 | POS8
CO1l| 2 - - - 2 - 2 - - - - - -
Co2| - 2 - - 2 2 - - - - - - -
CO3| - 2 - - 2 2 - - - - - - -
co4| - 2 - - 2 2 2 - - - - - -
CO5| 2 2 - - - 2 - 2 - - - - -
COo6| - - - 2 - - - - - - 2 - -
Correlation Levels:
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Level Correlation
- Nil
1 Slightly / Low
2 Moderate / Medium
3 Substantial / High

Assessment Rubrics:

Quiz / AssignmentQu iDzi/scussi on / Seminar
Midterm Exam

Programming Assignments

Final Exam

I I I D

Mapping of COs to Assessment Rubrics:

Internal Exam Assignment Project Evaluatio End Semester Examinatio
COo1 a a a
CO2 a a a
CO3 a a a
CO 4 a a a
CO5 a a
CO6 2 a

University of Kerala 92



FYUGP1 Chemistry Syllabug024

S\TY Of &,

University of Kerala

Discipline CHEMISTRY
Course Code UK2DSCCHE106
Course Title GENERAL CHEMISTRY Il
Type of Course | DSC
Semester 2
Academic Level | 100- 199
Course Details Credit Lecture | Tutorial Practical Total
per week| per week| per week | Hours/Week
4 3 hours - 2 hours 5
Prerequisites 1. Higher secondary level science knowledge

2. First semester DSC (chemistry) offered by UoK (preferable
Course Summary| This course provides an overview of nanoscience, gobemistry,
biomolecules, environmental and fuel chemistry. Thro
understanding nano systems, green chemistry principles, biomo
structures, environmental threats, and fuel sources, students wi
insights into the interdisciplinary nature of ametry and itg
applications in addressing global challenges. Practical experin
complement theoretical learning, offering hawods experience ir
chemical and environmental analysis.

Detailed Syllabus:

Module | Unit Content Hrs
GENERAL CHEMISTRY I 75
[ INTRODUCTION TO NANO SCIENCE 9

1 | Terminology. Scales of nano systems. Evolution of nanosciétistrical | 3
aspects, preparations containing nano gold in traditional med
LycurguscupFar adayodés divided met al

2 | Different types ohanoparticles. Classification of nanomaterials base| 6
dimension with examples for each 0D, 1D, and 2D. Carbon nanot
Types of Carbon nanotubeSWCNT and MWCNT, important propertig
of carbon nanotubes and application of carbon nanotubes. fullg
grapheme (basic concept only, no classification required) Application
nanomaterials.

Il GREEN CHEMISTRY

3 |[Rol e of Chemical I ndustries in| 2
conventional waste mpara@mminetoln
chemistry.

©
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4 [l ntroduction to the principles| 3
(simpl e reactions) ,-l elsrsodlvaz aad
syntheses, designing safer <che

5 |[Bhopal g-anse wt rgageeechyer synt heses,| 3
il oni c-sluipeui g i taoe&éd Hfd dv ast L£e

6 |Gr een chemistry practices I n 1
| abor-dtaddr iseead ety signs introduc

1] CHEMISTRY OF BIOMOLECULES 9

7 |Car bohyldmtart ®essaulcda s ©inf i cati on, st| 2
and biological significance.

8 [Introduct-icdmstso fliicmitdon to fat| 2
waxes, properties and biologic

9 |Aminoiasbsdati alipanpitniodea cbiodhgur ¢ to] 3
i ntroduction to primary, secor
protein denaturation, enzymes.

10 [I ntroduction to nucleic acids: 2
types

v ENVIRONMENTAL CHEMISTRY, FUEL CHEMISTRY 18

11 [Nature of environment al threat| 4
ozone | ayer and its depletion.

12 |(Water pollution: Various factorn 5
i ndustraa@idi owalst er, al poll ution g
detergents, treatment of iindus|
synthetic resins, rebDesse| ogmo
BOD, COD

13 |Review of energy somemcewalflreney 3
of fuels and their calorific v
Coal: Uses of coal (fuel and naq
carbonization of coal. Chabtmpgasg
and uses. Uses of coal tar b
metal |l urgical coke.

14 |[Petrol eum and Petrochemical Il n( 4
Refining and different types ol
Petroleumeandl eom fuel s b({-d®@s,
derived from biomass), fuel f
l i quids), clean fuel s.

15 [Lubricants: Classification of 2
noomonducting) Solid and semi sol

Vv PRACTICALS 30
16 A . (Any 5 experiments) 15
1.Determination of dissolved
2.Determination of Chemical O
3.Determination of Biological
4 Percentage of available chl
5.Measurement of chloride, su
by simple titrasatnido np omeatshsa du m
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.Estimation of to
.Measurement af d
.Study of some i-mh
SP
b

O o00~NO®

.Esti mation of

t
|
d
M
10P.reparation of 0

r

at, k aTion

I

sol ved
bat cosmmoh
i n

a X

ai

r

coO

S a

/ boric

17 B. Openended experiments (Any 3).

teacher may be conducted)

(From the above list or other related experiments suggested by th

15
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1. V. S. Muraleedharan and A. Subramamanoscience and nanotechnolpdgne Books Pvit.
Ltd. New Delhi, 2009.
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10.Jain, P.C. & Jain, MEngineering ChemistnfDhanpat Rai & Sons, Delhi.

Poole, C.P. & Owens, F.lhtroduction to Nanotechnologiohn Wiley & Sons, 2003.

Ahluwalia, V.K. & Kidwai, M.R. New Trends in Green Chemistrf&namalaya Publishers
(2005).
Anastas, P.T. & Warner, J.KGreen Chemistry Theory and PracticalOxford University
Press (1998).
Finar, I. L. Organic Chemistry (Volume 2Porling Kindersley (India) Pvt. Ltd. (Pearson
Education).
Nelson,D.L. & Cox, M.ML e hni nger 6s Pri ncthgd, W.H. of
Freeman. Girard, J.E, (201 Byrinciples of Environmental Chemistryones & Bartlett India
Pvt. Limited.
Sodhi, G.S. ((2013Fundamental Concepts of Environmental Chemjstigrosa

11.Sharma, B.K. & Gaur, Hndustrial ChemistryGoel Publishing House, Meerut (1996).
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Course Outcomes

Bi oct

Upon completion of the course the graduate will b Cognitive PSO
No.

able to Level addressed

CoO1 Gain a bas!c understanding of nanoscience and R PSO5
nanomaterials.
Equip with the basic knowledge to apply green

CO-2 | chemistry principles for sustainable and U, Ap PSG4
environmentally responsible chemical practices.
Understand thstructures, functions, and significand

CO-3 | of biomolecules, enabling to know fundamental U PSCG1
aspects of biochemistry and molecular biology
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Possess the knowledge on various environmental

CO4 | threats and gain basic ideas to develop sustainablj R, U PSG4
solutions for various environmental challenges.
Gain a basic understanding of energy sources, fue
CO-5 | and lubricants, to analyze, select, and utilize U, An PSG4
appropriate resources for various applications.
Develop essential laboratory skills, analytical
CO-6 |techniques, and an understanding of environmenty  Ap, C PSQG2
monitoring methods
R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the Course: GENERAL CHEMISTRY I
Credits: 3:0:1 (Lecture:Tutorial:Practical)
CO Cognitive | Knowledge | Lecture (L)/ | Practical
No. co PO/PSO Level Category | Tutorial (T) (P)
PO1
1 CO1 PSO5 R C L
PO3
2 CO2 PSO4 U, Ap P L
PO-2
3 CO3 PSO1 U C L
PO3
4 CO4 PSO4 R, U M L
PO3
5 CO5 PSO4 U, An M L
PO-6
6 CO6 PSG2 Ap, C P P

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COs with PSOs and POs:

1

PSO| PSO | PSO| PSO| PSO

2 3 4 5

PO1 | PO2 | PO3 | PO4 | PO5 | POG6 | PO7

POS8

COo1

- - _ 3 3 - - -

University of Kerala
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coz2| - - -1 21 - - - 21 - - - - -
cos3| 2 | - - i i - - 2 | - - - - -
co4| - - - - - - - - - - - - -
cCo5| - - 2 |- - 2 | - - - - -
coe| - | 2 | - - - - - - . T o |- -

Correlation Levels:

Level Correlation
- Nil
1 Slightly / Low
2 Moderate / Medium
3 Substantial / High

Assessment Rubrics:

A Quiz/AssignmentQui z/ Discussion / Seminar
A Midterm Exam
A Programming Assignments
A Final Exam
Mapping of COs to Assessment Rubrics:

Internal Exanl Assignment Project Evaluatiofl End Semester Examinatio
CO1 a a a
CO2 a a a
CO3 a a a
CO 4 a a a
CO5 a a
CO6 a a
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University of Kerala
Discipline CHEMISTRY
Course Code UK2MDCCHE100
Course Title CHEMISTRY IN EVERYDAY LIFE
Type of Course | MDC
Semester 2
Academic Level | 100- 199
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
3 3 hours - - 3
Prerequisites 1. Basic knowledge and interest in science
Course Summary| Chemistry in Everyday Life provides a comprehensive understar
of how chemistry permeates various aspects of our daily life.

Detailed Syllabus:

Module | Unit | Content 45 Hrs
I CHEMICALS IN DAILY LIFE 6
1 | Chemicals and their role in Cleansing AgenBoaps and detergenty 2
5 Chemical and their role in Cosmetic3ooth paste, Talcum powde 2
Moisturizer, Sun screen lotion, Lipstick Nail polish and Hair dye.
3 Harmful effects of cosmetics. Herbal CosmetiDgfinition, Natural 5
Ingredients UsedAloe Vera, Turmeric, Henna, Amla, Neem, Clov
Il CHEMISTRY IN AGRICULTURE 6
4 Fertilizersi Introduction, Types of Fertilizers Natural, Synthetic
NPK Fertilizers.
Excessive Use of Fertilizers and Its Impact on the Environment
5 ) : 2
Fertilizers and Organic Manures.
6 Pesticides 7 Introduction, Classification (Brief idea only) 1
Insecticides, Fungicides, Herbicides (Structures not needed).
7 | Excessive Use of PesticideEnvironmental Hazards. Bio Pesticidg 1
1 CHEMISTRY OF BIOMOLECULES 6
8 Carbohydrates- Classification Monosaccharides, Disaccharids 5
Oligosaccharides, Polysaccharides, Importance of Carbohydrate
Elementary idea of Amino acids, Peptide bond, Polypeptides, Pr(
9 | - Classification Fibrous and Globular Proteins, Simplgnjugate an¢ 2
Derived protein, Denaturation of protein.
10 | Vitaminsi Classification, functions and deficiency diseases 1
11 | Enzymes, Hormones and Nucleic acids (Basic concept only) 2
\Y DYES, PIGMENTS AND MEDICINES 18
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Definition of Dye, Requirements of a Good Dye, Classification

12 Dyes based on Origin, Application and Chemical properties. 3
Biomedical Uses of Dyes Dyes Used in Formulations (Table

13 Capsules, Syrups etc), Biological Staining Agents (Methylene 3
Crystal violet and Safranin T) (structure not needed). Health
Environmental Hazards of Synthetic Dyes.
Pigments White pigments (White lead, ZnO, Lithopone, 3)(Blue,

14 . 3
Red, Yellow and Green pigments.

15 Medicines and Drugs, Sources of Druddicrobial, Plant, Marine an 5

Synthetic.

Classification of Drugs- Analgesics, Antipyretic, Antihistamine
16 | Antacids, Antiseptics, Antibiotics, Anti fertility  drug 3
Antihypertensive Drugs with examples (Structure not needed)
Psychotropic Drugs Tranquilizers, Antidepressants and Stimulg

17 | with examples (Structures Not needed). 3
Anti-Cancerous Drugs.

18 | Drug Addiction and Abuse, Prevention and Treatment. 1

\Y OPEN ENDED MODULE: 9

Seminar presentations, group discussions, debates, quizzes
studies, local field visits etc on

a. Importance of chemical safety and responsible usage in
life

b. Impact of specific chemicals (e.g., pesticides, fertiliz
pharmaceuticals) on the environment.

c. Natural sources of dyes (e.g., turmeric, beetroot, spinach
methods for extracting and synthesizing dyes from t
sources.

d. Extraction of DNA, proteins, or lipids from various sour
such as fruits, vegetables, or even their own cells (e.g., b
swabs).

e. Natural compounds that have pesticidal properties, sug
neem oil, and compare their effectiveness with synth
pesticides.

(Or any other similar topics suggested by the teacher)

19

References
1. B.K. S h a ndastrial CAemistry, 1% Editiono .
2. K.H. Buchel,Chemistry of Pesticidesohn Wiley & Sons, New York, 1983.
3. S. P. B Bhemistry of Biomdlecube.
4. S. B. Bhat, B. A. Nad§awahProgwetgi , S. Meen
5. S. B a nBaom¢lesuded . N
6. D. R. War i ng Bha@hemstry addAppliaatson of Bges
7. D. E. N €hemistry of Diigs .
8. A. K cMedicinal Ghemistry .
9. Dr . R. Ktioduationatq Cosinetic Chemistry

University of Kerala 99



FYUGP1 Chemistry Syllabug024

Course Outcomes

No. Upon completion of thecourse the graduate will be[ Cognitive PSO
able to Level addressed
CO-1 | Understand the components of commonly used U PSO5

cosmetics and their effects.

CO-2 | Understand the uses of fertilizers and pesticides alj U, R PSO1&5
their impact on environment.

CO-3 | Acquire knowledge on biomolecules. R, U PS01&3
CO-4 | Understand basic concepts of dyes and pigments R PS01&5
CO-5 | Acquire knowledge of commonly used drugs U R PSO1&5

R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the CourseCHEMISTRY IN EVERYDAY LIFE

Credits: 3:0:0 (Lecture:Tutorial:Practical)

] co [ roreso [ o [oouste e fercn
1 | co1 §$’5 U c L
2 | co2 Ff)égzlgf&_) U R C,M L
3 | cos Pch}}ljc-&S R, U c L
4 | cos 5&218;?5 R c L
5 CO5 5531%25 U, R C L

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COs with PSOs and POs:
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Pfo Pgo Pgo Pio Pgo Po1| Po2 | PO3| PO4| PO5 | POS | PO7 | POS
COo1 - - - - 3 - - 3 - - - - -
CoO2| 2 - - - 2 - 2 2 - - - - -
CO3| 2 - 2 - - 2 - - - - - - -
COo4| 2 - - - 2 - 2 2 - - - - -
CO5| 2 - - - 2 2 2 - - - - - -
Correlation Levels:
Level Correlation
Nil
Slightly / Low

Moderate / Medium
Substantial / High

WIN|[F |

Assessment Rubrics:

Quiz / Assignment/ Quiz/ Discussion / Seminar
Midterm Exam

Programming Assignments

Final Exam

Mapping of COs to Assessment Rubrics:

Internal Assignm | Project End Semester

Exam ent Evaluation Examinations
CO1 a a a
CO2 a a a
CO3 a a a
CO4 a a
CO5 a a a
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Discipline CHEMISTRY
Course Code UK2MDCCHE101
Course Title FOOD CHEMISTRY
Type of Course | MDC
Semester 2
Academic Level | 100- 199
CourseDetalils Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
3 3 hours - - 3
Prerequisites 1. Basic knowledge and interest in science
Course Summary| This course provides a comprehensive understanding of
composition of food and a brief idea of food processing and packa

Detailed Syllabus:

. Content
Module | Unit FOOD CHEMISTRY 45 Hrs
[ INTRODUCTION TO FOOD AND NUTRIENTS 6

Functions of Food, Nutrients in Foonergy Yielding Nutrients an
Protective Nutrients (Vitamins and Minerals).

Carbohydrates Classification Monosaccharides, Disaccharidy
2 | Oligosaccharides, Polysaccharides, Importance of Carbohydra 2
diet

ProteinsClassification Fibrous and GlobularProteins, Simple
Conjugate and Derived Protein, Denaturation of Protein
Vitamins Classification, Sources, Functions and Deficiency Diseg
4 | Vitamin A, Vitamin B1 and B2, Vitamin C, Vitamin D, Vitamin Eal 2

Vitamin K.
Il FOOD ADDITIVES AND FOOD ADULTERATION 15
Food Colours Permitted and No#ermitted, Artificial Sweetener
5 | Flavour Enhancers, Stabilizers and Thickening Agents, 2

Emulsifiers, Flour Treatment Agents.

Preservatived\atural and Artificial FoodPreservatives, Antioxidant
Nutritional Supplements, Food Safety and Standards Act.
Nutrition - Measurement of Energy Value of Food, Calorific Val
Calorific Requirements.

Digestion and Absorption of Fogdomposition and Functions Bile,
8 | Outline Study of Digestion and Absorptio@arbohydrates, Proteirf 2
and Fats.
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Modern Food HabitsAn Introduction, Health Effects of Fast Fog

Junk Food, Dehydrated Food and Instant Food.

A Comparative Study of Traditional Fodd¢hbits and Modern Foo

10 | Habits. Composition and Health Effects of Soft Drinks 2

Beverages.

Common Adulterants in Different Foods and Their Health Effects

11 | Detection Milk, Ghee, Butter, Honey, Sweets, Chilli powd 3

Turmeric, Tea, Sugar arhlt, black pepper, Wheat and rice.

[l DAIRY PRODUCTS 9
Milk, Composition of Milk- Water, Protein, Lactose and Fat, Nutrit

12 ;

Value of Milk.

Condensed Milk Definition, Composition and Nutritive Value.

13 | Standardised MilkHomogenised Milk, Flavoured Milk, Vitaminise 2

Milk, Toned Milk.

Butter - Composition- Theory of Churning- Desibutter- Salted

14 |Butter. | . . 3

Ghee- Major Constituents Rancidity, Prevention.

Cream Definition-CompositionChemistry of Creaming Process.

Milk powder - Definition - Making Milk powder- Drying Process,

15 | Quality Assurancé FSSAI, PFA, AGMARK 2
v FOOD PROCESSING AND PACKAGING 6
16 | Food ProcessingDefinition, Levels andPurpose 1

Traditional and Modern MethoddHeat Treatment, Fermentatio
17 | Pickling, Smoking, Drying, Curing, Freezing, Pasteurization, | 3
Heat Treatment.

Consequences of Food Processing, Packaging MateHalzards,
18 | Future Prospects of Food Package. 2

\Y OPEN ENDED MODULE: 9
Seminar presentations, group discussions, debates, quizzes, caj
studies, local field visits etc on

Nutrition analysis of popular foods

Food label investigation for food additives
Dairy product development

Food safety incidents

Challenges on foodackaging

Experimental analysis for food adulteration

(Or any other similar topics suggested by the teacher)

19

~Pop0oTp

References
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M. d Prindipeesiof Fodd Chemistoy.
S u z a n nFoodMnalydiés. e n A
H. R~bedyChamjstryi
Set hi , Fo&d.ScieBceExpeanmments afdpplication® .
N. Pott er ,Foodl Sciemte 0 Hot chki ss, 0

©o0o~NO U
zZZzZrmno

Course Outcomes

No. Upon completion of the course the graduate will b§ Cognitive | PSO
able to Level addressed
CO-1 | Identify the components of food. R, U PSO2 &3
CO-2 | Identify additives added to foods for various purpo U PSG4
CO-3 | Acquire knowledge of adulteration and toxicity of R, Ap PSG4
food.
CO-4 | Understand the various types of dairy products ba R, U PSO5
on their composition.
CO-5 | Understand the bastoncepts of food processing ar U PSQ02
packaging.

R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the Course: FOOD CHEMISTRY

Credits: 3:0:0 (Lecture:Tutorial:Practical)

| co | rorvso | Come | kpovedse | Lece | rcie
1 COol PSIZ}CZZ&B R, U C L

2 CO-2 5%14 ) C,P L

3 CO3 FE)SO-CS 4 R, Ap C,P L

4 COo4 FI:SOO]-S R, U C L

University of Kerala 104



FYUGP1 Chemistry Syllabug024

5

CO5

PO-3
PSGO2

U

C

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COs with PSOs and POs:

PSO| PSO| PSO| PSO|PSO PO1| PO2 | PO3| PO4 | PO5 | PO6 | PO7 | POS8
1 2 3 4 5
CO1 - 2 2 - - - 2 - - - - ) -
CO2 - - - 2 - 2 - - - - - - -
CO3 - - - 3 - - - 3 - - - - -
CO4| 2 - - - - - - - - 2 - - -
CO5 - 2 - - - - - 2 - - - - -
Correlation Levels:
Level Correlation
- Nil
1 Slightly / Low
2 Moderate / Medium
3 Substantial / High
Assessment Rubrics:
Quiz / Assignment/ Quiz/ Discussion / Seminar
Midterm Exam
Programming Assignments
Final Exam
Mapping of COsto Assessment Rubrics:
Internal Assignment| Project End Semester
Exam Evaluation Examinations
CO1 a a a
CO2 a a a
Co3 a a a
CO4 a a a
CO5 a a a
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Discipline CHEMISTRY
Course Code UK3DSCCHE200
Course Title PHYSICAL CHEMISTRY |
Type of Course DSC
Semester 3
Academic Level 20071 299
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
4 3 hours - 2 hours 5
Prerequisites 1. Highersecondary level science knowledge

2. Basic understanding of calculus is preferred.

Course Summary | This physical chemistry course covers a broad range of topics incl
solid state, liquid state, gaseous state, dilute solutions, and co
providing students with a comprehensive understanding of the prog
and behaviours of matter at variouates and concentrations. Throu
theoretical principles and practical experiments, students gain ing
these topics and to apply their knowledge to solveweald problems.

Detailed Syllabus:

Module | Unit Content Hrs
PHYSICAL CHEMISTRY | 75
[ SOLID STATE 9

1 | Amorphous and Crystalline solids. Isotropy and anisotropy, size a| 2
shape of crystal, Interfacial angle, types of crystals: molecwyatals,
ionic crystals, covalent crystals and metallic crysteamples and
properties.

2 | Symmetry of crystalsplane of symmetry, axis of symmetry, centre { 2
symmetry (definitions and basic idea only), Seven basic crystal
systems, Space lattice and unit cell, Bravais lattices, (unit cell
parameters and examples of 14 Bravis lattices), cladeénmpn
structures of cubic and orthorhombic space lattices.

3 | Law of constancy of interfacial angles, Laws of rational indices, M| 2
indices,Representation of lattice planes of cubic crystals, interplan
spacing in crystals, Determination of Avogadro number from
crystallographic data

4 | Xray diffraction st ud:iiederivaiidnard| 2
applications, Rotating crystal and powder method. Structure of Ng
and CsClI, Imperfections in crystals. Stoichiometric and
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Nonstoichiometric defects, point defe€tSchottky and Frenkel
defects, Fcentre
5 | Energy band theory of Conductor, Semiconductors and insulators| 1

Glasses
Il LIQUID STATE 9
6 | Physical properties of liquids; vapour pressure, surface tension, 3

viscosity, and Refractive Index and their determination. Factors
affecting surface tension and viscosity, Interfacial tension, Surface
active agent, Explanation of cleansing action of deiaig
7 | Determination of Surface tenstocapillary rise and stalagmometer | 3
method

Viscosity- Poiseuilles equation, Determination of viscos®ys t w a
viscometer

Refractive index determination by Abbe refractometer

8 | Liquid crystals introduction, characterization of liquid crystals, Typ{ 3
T smectic, nematic and cholesteric liquid crystalsamples; Disc
shaped liquid crystals, Polymer liquid crystals. uses of liquid crysti
1] GASEOUS STATE
9 | Ideal gas, Ideal gajuation, gas constant: values in different units | 2
(IKImol?, L atm K'mol?, cal Kmol?)

Dal t ond Law o-Defiitom and naathenyaticad s s u
expression.

Postulates of Kinetic theory of Gases and derivation of the kinetic
equation; collision frequency; collision diameter; mean free path a
viscosity of gases, including their temperature and pressure
dependence, relation between mean free path andaeetfof
viscosity; variation of viscosity with temperature and pressure.

10 | Maxwell distribution and its use in evaluating molecular velocities | 2
(average, root mean square and most probable) and average king
energy, law okquipartitions of energy and degrees of freedom.
11 | Behaviour of real gases: Deviations from ideal gas behaviour, 2
compressibility factor, Z, and its variation with pressure for differer
gases, Causes of deviation from ideal behaviotr.plots of ideal gas
and the real gasesHe, NH;, CO and methane at 0°C;”Zplots of
N2 at several temperatures.

12 | Vander Waals equation of state, its derivation and application in 1
explaining real gas behaviour
pressures and at high temperature.

13 | Law of corresponding states, liquefaction of gas, inversion tempern 2
PV isotherm of Carbon dioxide, critical state, relation between crit
constants and van der Waals constants, Correction factors,
Experimental determination critical constants, Bdglmperature,

(o]

Boyle temperature in terms of
equation of state and virial coefficients. (no derivations).
\Y DILUTE SOLUTIONS AND COLLOIDS 18
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14

Dilute solutions: Binary solutions, Concentratidfolarity, Molality,
Normality and Mole fraction. (numerical problems)

15

R a o ulaw forsolutions of notvolatile solutes, vapour pressure o
ideal solutions and relative lowering of vapour pressure.

16

Colligative propertieslowering of vapour pressure; elevation of
boiling point and depression in freezing point; molal elevation
constant, mol al depression co
Osmosis and Osmotic presisur e,
hypertonic and hypotonic solutions, Abnormal molecular mass anc
vanot Hoff factor, Determinat
association, Reverse osmosis (numerical problems).

17

Experimental determination of molecular mass of solutes by coolir
curve method, Rastods and Beck

18

Colloids: Classification of colloid$ Preparation of colloids

19

Purificationof colloidsi dialysis, electrodialysis hot dialysis,ultra
filtration ultra centrifugation

NN

20

Kinetic, optical and electrical properties of colloid$yndall effect &
applications Ultra microscope, Electrical double layer and zeta
potential- Coagulation of colloids, Hard$chulz rule, Golchumber,
sedimentatiorand streamingpotential

21

Gels: Elastic and nealastic gels, Imbibition and syneresis, Micelleg
and critical micelle concentration

22

Application of colloidsi Cottrell precipitator, purification of water ar
delta formation.

\% PRACTICALS: PHYSICAL CHEMISTRY PRACTICALS

30

A minimum of 8 practical expe
& B)

23

A.Lowering of freezing point
1.Deter mi notfi smlafd Kol vent u
mol ecul ar mass. (Sol vent :
Napht hal enedilkihploeoplenzeneé
2.Determination of mol ecul ar
of know(OSH&I vent: Naphthal e
Napht hal enedilihploeoplenzene

24

B.Depression of transitio
3.Determination of mol al
(Kt) of salt hydrat
(Salt hydrates: sodi
sodi m acetate) (so
4 . Det e
of

e
i

I

mi nation of mo |
own mol al trans
t es: i i
U

('DU)""O""B
O C T O

25

c

u
r
n
a
at e)
a
r
a
e

o U0

OCunVOomL =

ococlox

>SS~ =0 a

O~ N~ = x

oOwo wloo

oD T T T A
o

L W

>

S5O

~o 0
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26 D.Viscosity: 4
7.Determination of viscosity
8.Viscosity of binary mixtur

concentration of an unknow

27 E.Refractive index experimenj| 4
9.Determination of refractiywv
l10Refractive indices of KCI

and determination of conce

28 F.Solid state:
l1ll.ndexing powder XRD patter

parameters of simple and/ o
must provide the powder XR
i ndex it and calcul ate uni

References:

Textbooks

1. P W AtRhysinasChemisty, Oxf ord University Press

2. R L Madan,Physical ChemistryMc Graw Hill

3. Glasstone and Lewiglements of Physical ChemistiMacmillan

4. Puri, Sharma & PathaniRrinciples of Physical Chemistriishal Publishing Co

5. P. C. RakhitPhysical ChemistrySarat Book House, Calcutta

6. J. B. Yada\Advanced Practical Physical Chemistirishna Prakashan Media (P) Ltd

For Further Reading

1. R J Selby and RA Albertyhysical ChemistryJohn Wiley &sons
2. Levin, Physical Chemistry5th edn, TMH.
3. Gurdeep RajAdvanced Physical Chemisti@oel publishing house
4. G W Ca s PhgsicalGhemistryn, Narosa Publishing House
5. B. Viswanathan, P. S. Raghav@nPractical Physical Chemistryiva Books.
Course Outcomes
Upon completion of the course the graduate will be | Cognitive PSO
No.
able to Level addressed
Gain a clear understanding of the structure and beha
CO-1 | of solids to equip for its applications in materials scief R, U, Ap | PSO-1,2,3
electronics, and engineering.
CO-2 Posses_s a cor_nprehenswg u_nderstandlng of the phys R. U PSO-1.2.3
properties of liquids and liquid crystals
Gain insight into the behaviour and applications of lig PSO-
co3 crystals, leading to their utilization in various U, Ap, An 1,2,3,4
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technologies such as displays, sensors, and optical
devices.
cO4 _Understand the_ behaviour of gases, ranging from the R, U PSO-1.2,3
ideal gas equation to the complexities of real gases
Gain the idea of the principles governing dilute solutid
CO5 |nclud|r_lg concentration units such as molarlty, r_nolaln U, Ap PSO-1.2.3
normality, and mole fraction and apply in analytical
measurements.
CO6 Gain insights into phenomena like coagulation, gels, | U A PSO-
micelles, to address complex challenges in related fie AP 1,2,3,4
Handson experience iconducting experiments relatec PSO-
CO7 to the physical properties of solutions and solids U, Ap, An 1,2,3,5
R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the Course: PHYSICAL CHEMISTY |
Credits: 3:0:1 (Lecture:Tutorial:Practical)
CO Cognitive | Knowledge | Lecture (L)/ | Practical
No. co PO/PSO Level Category | Tutorial (T) (P)
PO1,6
1 CO1 PSO-12.3 R, U, Ap F,C L -
PO-1,6 F,C
2 CO2 PSO-12.3 R, U L -
PO-1,6 F,C,M
3 CO3 PSO-1234 U, Ap, An L -
PO-1,6 F,C
4 CO4 PSO-12.3 R, U L -
PO-1,6 F,C,M
5 CO5 PSO-12.3 U, Ap L -
PO-1,6 F,C,M
° 1 9% | pso1234| AP . '
PO1,2,6 F,C,P
7 CO-7 PSO-1235 U, Ap, An - P
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F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COswith PSOs and POs:

P‘EO Pgo Pgo Pio Pgo PO1 | PO2| PO3| PO4| PO5 | PO6 | PO7 | PO8
COo1 3 3 3 - - 1 - - - - 2 - -
CO2 3 3 3 - - 1 - - - - 2 - -
CO3 3 2 3 2 - 1 - - - - 2 - -
Co4| 3 3 3 - - 1 - - - - 2 - -
CO5 3 2 2 - - 1 - - - - 2 - -
CO®6 3 2 2 2 - 1 - - - - 2 - -
COo7 1 2 3 - 2 1 2 - - Y 3 - -
Correlation Levels:
Level Correlation

- Nil

1 Slightly / Low

2 Moderate / Medium

3 Substantial / High

Assessment Rubrics:

A
A
A
A

Quiz / AssignmentQu i z /

Midterm Exam

Programming Assignments

Final Exam

Mapping of COs to Assessment Rubrics:

Internal Exanl Assignment Project Evaluatioff End Semester Examinatio
Co1 0 n n
CO 2 0 n n
CO 3 n n 0
CO 4 n n n
CO5 n n n
CO 6 n n n
CO7 n n

Di scussion [/ Semi nar

University of Kerala
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Discipline CHEMISTRY
Course Code UK3DSCCHE201
Course Title ESSENTIALS OF PHYSICAL CHEMISTRY
Type of Course | DSC
Semester 3
Academic Level | 200- 299
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
4 3 hours - 2 hours 5

Prerequisites 1. Higher secondary level science knowledge

2. First & second semester DSCs (chemistry) offered by UoK
(preferable)

3. Basic knowledge in mathematics.

The course gives students a thorough understanding of the fundan

of physical chemistry and how they are applied in-vealld situations,

Topics covered include chemical and ionic equilibrig

electrochemistry, crystalline states, dilute solutiomgl kinary liquid

systems. Students have practical experience in conducting ph

chemistry experiments and analyzing experimental data thr

practical activities that help them build important laboratory skills.

Course Summary|

Detailed Syllabus:

Module | Unit | Content Hrs
ESSENTIALS OF PHYSICAL CHEMISTRY 75

I CHEMICAL AND IONIC EQUILIBRIUM 9

1 | Reversible reactionisKp, Kc, and K« and inter relationshipis Free 2

energy change and chemical equilibrium (thermodynamic derivatig
2 | Influence of pressure and temperature on the following reactions. 2
N2 +3H, —» 2NHs (ii) PCls —» PCk+ C (iii) 2SO0z + O, —» 2SQ
Le Chatelierés principle and
basis.

3 | Concepts of Acids and Bases, Arrhenius, LoBrgnsted, and Lewis 1
concepts. HSAB Principle. Levelling effect.
4 | pH and its determination by potentiometric method. Buffer solutioff 2
Henderson equation, Acidic and basic buHexamples.
5 | Hydrolysis of salt§ degree of hydrolysis and hydrolytic constant, 2
Derivation of relation between Kw and Kh for salts of strong &cid
weak base, weak acigtrong base and weak agidveak base.

Il ELECTRO CHEMISTRY 9
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6 | Application of conductance measurements. Conductometric titrati¢ 2
involving strong acid strong base, strong adidveak base, weak
acidi strong base and weak aégidveak base.

7 | EMF1 Galvanic cells, measurement of emf, cell and electrode 2
potential, IUPAC sign convention, Reference electrodes, SHE ang
calomel electrode, standard electrode potential,
8 | Nernst equation, anion and cation reversible electrodes, redox 3
electrode with examples, quinhydrone electrode, glass electrode
9 | Concentration cell without transference, potentiometric titration, F{ 2
cellsi H> T Oz and hydrocarbon O type.

[l CATALYSIS AND PHOTO CHEMISTRY

10 | General Characteristics of catalytic reactions. Different types of
catalysisi examples

11 | Theories of catalysis (Outline of intermediate compound formation 2
theory and adsorption theory).

12 | Enzyme catalysis MichaelisMentenmechanism.
13 | Photo Chemistry: Laws of Photo Chemistry, GrothuDrapter law, 2
Beer Lambertdos | aw, Ei nisClredctiog
H21 Bra reaction

14 | Fluorescence and phosphorescence, chemiluminescence and ph¢ 1
sensitization
\Y] DILUTE SOLUTIONS AND BINARY LIQUID SYSTEMS 18
15 | Molarity, molality, Normality and mole fraction 5
Colligative propertyi relative lowering of vapour pressureslevation
in boiling pointi depression in freezing pointosmotic pressurg
experimental determination of osmotic pressulsotonic solutiori
reverse 0smosis

16 | Abnormal molecularmassy an6t Hoff factor. 4
be worked out)
17 | Completely miscible liquid pairs, vapour pressucemposition curve, 3
boiling point composition curve

18 | Ideal and nonideal solutions, fractional distillations, azeotropes
19 | Partially miscible liquids CST, phenclwater, nicotinewater system
Effect of impurities on miscibility and CST, Immiscible liquid pairs.
Vv PRACTI CALS: PHYSI CAL CHEMI STRY E| 30

(o]

N

N

w|lw

A minimum of 5 practical expe
each from sections |, 1 and
20 | . Conductometry 5
1.Determination of cell cons
2.Conductometric titration o
21 |l 1. Potenti ometry 6

3.Potenti omet ré‘'wertsia®& aGri on
4 Potentiometric titration o
22 Il 'l Experi ments with Partiall 3
5.Critical sol uti oiwattemp eryastt

o
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6.l nfluence of KCI (i mpurity
Phewalt er system. Deter mi na
KCI sol ution

23 | V. Adosrption Experiments
7.FreundlLiamlgmand i sother ms f
acid on active charcoal
8.Determination of unknown ¢
Il sot her m.

24 V. Calorimetry
9.Determination of water equ
neutral i zat iaonnd osft rsotnrgo nbga sae

25 VI . Partition experiments
l10Partition coefficis@mdO lddor i
Partition coefficienana®owdHa

References

1. P L Soni, O P Dharmarsha, U N Da3lextbook of Physical Chemist83® Edn Sultan Chand

& Sons, New Delhi, 2011.
2. Gurudeep Rajadvanced physical chemistry
3. F Daniel and R A Albert?hysical chemistry
4. N.M. Kapoor,Physical Chemistry.
5

. J. B. YadasAdvanced Practical Physical Chemistirishna Prakashan Media (P) Ltd

CourseOQutcomes
Upon completion of the course the graduate will b§ Cognitive PSO
No.
able to Level addressed
CO-1 l' 1l ustrate Le Chatel‘ler Ap PSO1.2,3
effect of pressure and temperature on reactions
Categorise the nature different salt solutions in
CO2 daily life and calculate the pH Ap PSGlL23
cO3 Construct electrochemical cells with different Ap PS01.2,3
electrodes
Calculate the strength of different solutions using
Q% conductometric / Potentiometric method. Ap PSGL23
CO 5 | Identify the different crystals and draw their structu An PS01,2,3
CO6 Understand different colligative properties and Ap PSO1.2.3
calculate molecular mass of solute
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coO 7 Explain CST o_f liquid pairs and identify the effect o E PS01,2.3
electrolyte on it

Co 8 Apply_the principles in physical chemistry Ap PS01,2,3.45
experiments

R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the Course: ESSENTIALS OF PHYSICAL CHEMISTRY

Credits: 3:0:1 (Lecture:Tutorial:Practical)

G | co | pormso | Coumihe Knomedse Leeure )| reeca
1 co1 ngiﬁs Ap F,C, M L -
2 CO2 ngifs Ap F,C, M L -
3 Cco3 ngiﬁs Ap F,C, M L -
5 | cos ngiﬁs An FCM - i
6 | Co8 Pzgifs AP e j ]
7 CcOo7 ngiﬁs E F,C, M L -
8 cos8 sziif;LE Ap F,C,P ) P

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COs with PSOs and POs:

PSO| PSO| PSO| PSO| PSO

L | 5 | 3 | 4 | & |PO1|PO2|PO3|PO4| POS| P0G | POT7 | PO8

CO1| 3 3 2 - - 1 - - - - 2 - -
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CO2| 3 3 2 - - 1 - - - - 2 - -
CO3| 3 3 2 - - 1 - - - - 2 - -
CO4| 3 3 2 - - 1 - - - - 2 - -
CO5| 3 3 2 - - 1 - - - - 2 - -
COo6| 3 3 2 - - 1 - - - - 2 - -
CO7| 3 3 2 - - 1 - - - - 2 - -
cos 2 2 2 2 2 1 2 - - - 3 - -
Correlation Levels:
Level Correlation

- Nil

1 Slightly / Low

2 Moderate / Medium

3 Substantial / High

Assessment Rubrics:

A Quiz/AssignmentQui z/ Discussion / Seminar
A Midterm Exam

A Programming Assignments

A Final Exam

Mapping of COs to Assessment Rubrics:

Internal Exan Assignment Project Evaluatioff End Semester Examinatio
CO2 n n n
CO3 n n
CO5 n n n
CO6 n n n
COo7 n n n
coO 8 n n n
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Discipline CHEMISTRY
Course Code UK3DSCCHE202
Course Title CHEMICAL INSIGHTS: FROM SOIL TO

PETROCHEMICALS
Type of Course DSC
Semester 3

Academic Level 200- 299
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
4 3 hours - 2 hours 5

4. Higher secondary level science knowledge

5. First & second semester DSCs (chemistry) offered by UoK
(preferable)

This course covers soil and water chemistry, electrochem

petrochemicals, instrumental methods of analysis, and pra

physical chemistry experiments. Students gain insights intg

chemical processes governing soil and water behaviour, indu

applications of electrochemistry and petrochemicals, and fan

experience in various analytical techniques.

Prerequisites

Course Summary

Detailed Syllabus:

Module | Unit | Content Hrs
CHEMICAL INSIGHTS: FROM SOIL TO PETROCHEMICALS 75
| SOIL AND WATER CHEMISTRY 18

1 | Soili Composition, mineral matter in soil process of soil formation, 5
weathering physical (mention), chemical (detail) + biological
(mention) Saline and alkaline soil (brief explanation) RacH#ferent
types (Igneous, sedimentary and Metamorphic)

Analysis of lime stone (qualitative treatment only)

3 | Chemistryof saltaffected soils and amendments, soil pH, ECe, ES] 3
SAR and important relation
4 | Soil management and amendments. Chemistry and electrochemig 2
submerged soils
5 | Water Analysis Water quality parameters COD, BOD, main quality 3
characteristics of water (alkalinity, hardness, total solids and oxidg

N
=

6 | Water treatment including chemical (Precipitation, aeration, 4
osonisation, chlorination) and physical methods of sterilization.
Il ELECTRO CHEMISTRY 9
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7 | Transport numbeir definition, determination by Hittorffs method an¢ 2
moving boundary method, application of conductance measuremse

8 | Conductometric titrations involving strong adicgtrong basestrong 2
acidi weak base, weak acidstrong base and weak agidveak base
9 | EMF1 Galvanic cells, measurement of emf, cell and electrode 1

potential, IUPAC sign convention, Reference electrodes, SHE ang
calomel electrode

10 | Standard electrode potential, Nernst equation, anion and cation 2
reversible electrodes, redox electrode with examples, quinhydrong
electrode, glass electrode

11 | Concentration cell without transference, Potentiometric titration Fy 2
cellsi H> T O2 and hydrocarboin Oz type

[l PETRO CHEMICALS 9
12 | Introduction to crude oil, exploratomethods, constitution of crude 2
oil, natural gag constituents
13 | Distillation of crude oil, separation of natural gas and different 2
fractions Meaning of terms such as ignition point, flash point, octa
number
14 | Types of hydrocarbon fuels and their characteristics 2
15 | Crackingi catalytic cracking, hydro cracking, isomerization, 3
reforming, sulphur, hydrogen, petroleum, coke and nitrogen
compounds from petroleum
v INSTRUMENTAL METHODS OF ANALYSIS 9
16 | Spectral methods Atomic Absorption Spectroscopy (AAS) principlg 2

measurement, advantages, disadvantages, and applications
17 | Flame Emission Spectroscopy (FES) principle, measurement (sin{ 2
beam method) applications

18 | Thermal methods: Themogravimetanalysis (TG) principle and 3
method, Factors affecting thermogravimetric analysis, Application

19 | Determination of Surface tensiotapillary rise and stalagmometer 2
method, ViscosityPoiseuilles equation, Determination of viscosity
Ostwal dbés viscometer, Refract

refractometer

\Y PRACTI CALS: PHYSI CAL CHEMI STRY E| 30
A minimum of 5 practical expe
each from sections | and |11 m

20 l. Conduct ometry 8
21 l11Determination of cell cons
12Conductometric titration o

22 Il. Potentiometry 8

13Potenti omet ritvcertssa®& aGri on o
l14Pot entiometric titration o
23 Il 11l Surface tensi on:

15Determination of Surface t
16SSurface tension of binary mi X
concentration of an unknown 71
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|l V. Vi scosity:

l17/Det ermination of viscosity
18iscosity of binary mixtur
concentration of an unknow

24 V. Refractive index experi me
l1Determi nafractofve i ndices 6
20Refractive indices of KCI s ol

determination of concentrati d

References

1. B.R Puri, L R Sharma K C Kali®rinciples of Inorganic Chemistryobhanlal Nagin Chand
& Co. New Delhi.

2. Manas Chandatomic structure and Chemical bonding in molecular spectroscgta Mc
Graw Hill.

3. J D Lee,Concise Inorganic ChemistrLBS.

4. Miller T. G. Jr.,Environmental Scien¢c&Vadsworth publishing House, Meerut Odum.E.P.1971.

5. Odum, E.P. (1971Fundamentals of Ecologyhird Edition, W.B. Saunders Co., Philadelphia

6. S. E. Manaharknvironmental chemistry1993, Boca Raton, Lewis publisher

7. Environmental chemistrysharma and Kaur, 2016, Krishna publishers

8. Puri, Sharma, PathanRxinciples of Physical Chemistry

9. B. K. Sharmalnstrumental methods of Chemical Analysis

10.D.A Skoog, D M West, F J, Holler, S R Crouéundamentals of Analytical Chemistg"
Edn., Brookes/Cole, Thomson Learning, Inc, USA, 2004

11.B. K. Sharmagsoil and Noise pollutian

Course Outcomes

NoO Upon completion of the course the graduate will be ablg Cognitive PSO
" |to Level addressed

CO-1 | Discuss the chemicals affecting soils U PS01,2,3,4,5

CO-2 | Get an insight in to petro chemical industry U PS01,2,3,4,5

CO3 | Identify the water quality parameters. Ap PS01,2,3,4,5

CO 4 Couple different electrode and construct electrochemicg Ap PSO1.2.3,5
cells

CO 5 | Appreciate the use of sophisticated instruments Ap PS02,3,4,5

CO 6 Apply.the basic principles in Physical chemistry Ap PSO123.45
experiments

CO 7 | Identify the characteristics of given soil and water samp E PSQG1,2,3,4,5
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R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the Course CHEMICAL INSIGHTS: FROM SOIL TO PETROCHEMICALS

Credits: 4:0:0 (Lecture:Tutorial:Practical)

[ eo ] poreso | oz omese] sy T
1 co1 Psgcizl”g’ ss| Y F.C L )
2 co2 PSF())C1},21:3?A,5 Y F.C : )
3 cos Psg(izl,’gA,s Ap FC j ]
4 co4 F;%éf’;”;’g Ap F,.CP - .
5| 05 | ogopaas| A | FEP |- ;
° coo Psg(izl,’:fA,s AP =F ] P

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of Coswith PSOs and POs:

PSO[ P

@)

P

@)

PSO[ P

O

PO1| PO2| PO3 | PO4| PO5| PO6| PO7 | PO8

CO1

CO 2

WlwWwlwl~ W

CO3

WlWlW|W|F, W

CO4

CO5| -

CO6

w

w|Nn[Nfwlwlw]lw|d m
w|N|w[d[wlw|w|w n
NN N[ wlw]w|on

S SN T [ Y T S
1
1

NN N[N NN N

WIFRIN

COo7| 1
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Correlation Levels:

Level Correlation
- Nil
1 Slightly / Low
2 Moderate / Medium
3 Substantial / High

Assessment Rubrics:

A Quiz/AssignmentQui z/ Discussion / Seminar
A Midterm Exam

A Programming Assignments

A Final Exam

Mapping of Cos to Assessment Rubrics:

Internal Exam Assignment Project Evaluatio End Semester Examinatio
CO1 n n n
CO2 n n n
CO 3 n n n
CO4 n n n
CO>5 n n n
CO6 n n n
CO7 n n n
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University of Kerala

Discipline CHEMISTRY

Course Code UK3DSCCHEZ203

Course Title NATURAL PRODUCT CHEMISTRY

Type of Course DSC

Semester 3

Academic Level 200- 299

Course Details Credit Lecture | Tutorial | Practical Total

per week | per week| per week | Hours/Week
4 3 hours - 2 hours 5

Prerequisites 6. Higher secondary level science knowledge

7. First & second semester DSCs (chemistry) offered by UoK
(preferable)

Course Summary | The course covers chromatography principles and applical
biochemistry of amino acids, proteins, and nucleic acids, analy
oils, fats, alkaloids, vitamins, and terpenes, carbohydrate and n
polymer chemistry, and practical organic preparations and anal
techniques. Students gain comprehensive kedgd and practicg
skills in organic chemistry, biochemistry and analytical chemistry

Detailed Syllabus:

Module | Unit | Content Hrs
NATURAL PRODUCT CHEMISTRY 75
I BIOINORGANIC CHEMISTRY 9
1 | Metalloporphyring cytochrome$ Chlorophyll- photosynthesis and 3
respiration
2 | Haemoglobin and myoglobin, mechanism ofiGCO; transportation 2
3 | Nitrogen fixation, carbon fixation and carbon cycle 2
4 Biochemistry of iron toxicity and nutritioressential and trace elemen, 2
in biological systems
I AMINO ACIDS, PROTEINS & NUCLEIC ACIDS 9
5 | Classification and properties of amino acids, Synthesis of glycine, 2

alanine and tryptophan
6 | Polypeptides and proteins, peptide linkage, peptide synthesis Prim{ 3
secondary, tertiary and quaternary structure of proteins, Test for
proteins

7 | Enzymed Characteristics, catalytic action, theory of enzyme cataly 2
T Michaelisi Menton theory Co-enzymes
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8 | RNA, DNA'T their biological role, hydrolysis of nucleoproteins, 2
elementary idea regarding the structure of nucleic acids Replicatior
DNA- Transcription and TranslatiorGenetic code

1] OILS, FATS, ALKALOIDS, VITAMINS AND TERPENES

9 | Oils and Fats: Occurrence and extractforalysis of oils and fats
saponification value, iodine value and acid value

10 | Alkaloids: - Extraction and structural elucidation of conine and 3
importance of quinine, morphine and codeine
11 | Terpenes: Classificatietisoprene and special isoprene rldelation of | 2
essential oils citral and geraniol (No structural elucidation)

N |©

12 | Vitamins:- Classification and structure, functions and deficiency 2
diseases (structures of vitamin A, B1 an8uf no structural elucidatio

v CARBOHYDRATES AND NATURAL POLYMERS 18

13 | Classification. Configuratiorglyceraldehyde, erythrose, threose, 3

ribose, 2deoxy ribose, arabinose, glucose, fructose and mannose

14 | Preparation and propertiesgificose and fructose 3
15 | Pyranoside structures of glucose and fructose, furanesigigture of 4
fructose (structure elucidation not expected) Mutarotation and
epimerization Properties and structure of sucrose. (structure elucid
not expected)
16 | Structure of starch and cellulose (Elementary idea only) 2
17 [Natur alil sob&dtiron,-chalraznies atsit of 3
applications

18 |[Synt hesis and applicatiPlWss, oHG 4
PHBV, PHB, Nyloni 27 nylon- 6

Vv PRACTICALS i Organic Preparations, Dyes, Food analysis, Drug 30

analysis, Fertilizer analysis

19 | Se ct i Ann8 EAperfments from Section A are compulsory) 15
Organic preparation:
1. Acetylation of salicylic ag
2.Benzoyl ation of phenol or a
3 . Nitration of Acetanilide or nitrobenzene
4 Hal ogeBabmonati on of acetan
5.0xidation of benzal dehyde/ T
6 . Hydr ol ysis of ethyl acetate
7 .Met hyl orange
8.Picric acid
9.Phenyl ur ea

10Met hyl ene bl ue
Purification of organic compounds
Purity of organic compoundsMP and BP
Recrystallisation of organic compounds
Preparation of dyes
Preparation of aspirin
TLC of simple organic compoundsresol, napthol, nitrobenzene
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20 |[Section B (Open ended: Any 3 ¢ 15
May be selectedtferacmetrhe alni satd (
l1.Dichrometric titrations:

2.1l odi metry and |l odometry
3.Complexometric titrations:

4 . Complexometric Titration: [

mi | k.
5.Precipitation Titration: De
chips

6.Estimation of saponificatiagg
7.Determination of hardness 0
8.Determination of avai
9 .
1

| abl e
.Redox Titration: Deter mi nat
OCompl exometric Titration: O
Content in Antacids.
l11Precipitation Titration: D €
Saline Solutions.
12Redox Titration: Deter mi nat
Suppl ement s
13Compl exometric Titration: [
Zinc Suppl ements.
14p.H met er : Determination of
References
1. B. K. Sharmalnstrumental methods of Chemical Analysis
2. D.A Skoog, D M West, F J, Holler, S R Crouétundamentals of Analytical Chemist8th
Edn, Brookes/Cole, Thomson Learning, Inc, USA,2004
3. B. K. Sharmalndustrial Chemistry
4. Dr, U. Satyanarayana and Dr. U. ChakrapBiochemistry Books and Allied (P) Ltd
5. J. L. Jain, Sunjay Jain, Nitin Jaiaundamentals of Biochemistrg. Chand & Coltd.
6. R K Murray, DK Granner, PA Mayers, VW Rodwal,bar per 6 s BPRrentateklathi st r y

International Editions.
7. |. L Finar,Organic Chemistry Vol. 1
8. Vogel 6s Textbook of PRumisst B.S; ddhnnaford,gAaln RagersC\W e mi
Smith, P.W.G.; Tatchell, A.R., 5th ed., Pearson Education.
9. Practical Organic ChemistryMann, F.G.; Saunders, B.C., 4th ed., Pearson Education.
10. Comprehensive Practical Organic Chemidtriyreparation and Quantitative Analysihluwalia,
V.K.; Aggarwal, R. Universities Press.
11. Advanced Practical Organic Chemistryjshnoi, N.K., 3rd ed., Vikas Publishing House, New
Delhi, 2010.
Course Outcomes

No. | Upon completion of the course the graduate will be| Cognitive PSO
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able to Level addressed

Discuss theorinciple and applications of

col chromatography and electrophoresis

U PSG1,2,3

Classify amino acids, proteins, carbohydrates and
CO-2 | vitamins. Identify and distinguish the structure of Ap PS01,2,3
amino acids, peptides, proteins and nucleic acids

Discuss the extraction process and general propert

cos of natural productsoils, fats, terpenes and alkaloids V P23

CO 4 Apply_the basic principles in Organic chemistry Ap PS01,.2.3
experiments

CO 5 | Prepare medicinal compounds E PSG1,2,3,4

CO6 Identify the principles in analytical chemistry for Ap PS01,2,3,4,5

prepare and purify organic compounds.

R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the CourseNATURAL PRODUCT CHEMISTRY

Credits: 3:0:1 (Lecture:Tutorial:Practical)

| co | roreso | Comie ] KnoiedsLecue | Pracicl
1 COol ngi’g’s ) F,C L -

2 CO-2 ngi-:s,i% Ap F,C L -

3 CO3 ngi’gs ) F,C L -

4 co4 Ff)scgll’,zz’g Ap C,P - P

5 CO5 FI’:)Si-)l]i,ZZ,,gS;,i E C,P - P

6 CO6 ngiggf‘fS Ap C,P,M - P

F-Factual, C- Conceptual, RProcedural, M-Metacognitive
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Mapping of COs with PSOs and POs:

P?O Pgo Pio Pio Pgo PO1| PO2 | PO3| PO4 | PO5| PO6 | PO7 | POS8
COo1 3 3 3 - - 1 - - - - 2 - -
CO2 3 3 3 - - 1 - - - - 2 - -
CO3 3 3 3 - - 1 - - - - 2 - -
CO4 3 3 3 - - 1 1 - - - 3 - -
CO5 2 3 3 2 - 1 1 1 - - 3 - -
CO6 2 3 3 2 3 1 1 2 - - 3 - -
Correlation Levels:
Level Correlation

- Nil

1 Slightly / Low

2 Moderate / Medium

3 Substantial / High

Assessment Rubrics:

A Quiz / AssignmentQu i z /
A Midterm Exam
A Programming Assignments

A Final Exam
Mapping of COs to Assessment Rubrics:
Internal Exanl Assignment Project Evaluatioff End Semester Examinatio

CO1 n n
CO2 n n n
CO3 n n
co4 n n n
CO5 n n n
CO6 n n n

Di scussion [/ Semi nar

University of Kerala
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S\TY Of &,

University of Kerala

Discipline CHEMISTRY

Course Code UK3DSCCHE204

Course Title CHEMISTRY UNVEILED: EVERYDAY APPLICATIONS

Type of Course | DSC

Semester 3

Academic Level | 200-299

Course Details Credit Lecture | Tutorial | Practical Total

per week | per week| per week | Hours/Week
4 3 hours - 2 hours 5

Prerequisites 8. Higher secondary level science knowledge

9. First & second semester DSCs (chemistry) offered by UoK
(preferable)

Course Summary| The course covers textile chemistry, food chemistry, chemistry
agriculture, basics of perfumery, cosmetics, paper manufacturing
drug classification. Practical sessions encompass dyes, food an
drug analysis, and fertilizer analysis, offerimgndson experience.

Detailed Syllabus:

Module | Unit Content Hrs
CHEMISTRY UNVEILED: EVERYDAY APPLICATIONS 75
[ TEXTILE CHEMISTRY 9

1 | Definition, Requisite of a true dye, Types of fibres: structure featur{ 3
fibres (Cotton, wool, silk, cellulose acetate, polyamide, polyesters)
2 | Basic operations in dyeing process (preparation of the fibeparation ol 3
dye bath, application of dye and finishing), Various methods of dy
(direct dyeing, vat dyeing, Mordant Dyeing, and disperse dyeing).

3 |Wittés theory of colour and <co 3
their functional groupi) Nitro ii) Nitroso and iii) Azo, Pollution problen
due to dye industry.

Il FOOD CHEMISTRY 9

4 |[Food addietfiivmnegst i on. Preservati-y 3
per mitteperamidt theoch (exampl eshat (
and synthetic (exampl es),

5 [Artificial sweeteners (exampl| 3
Antioxidants (exampl es) , Leavg
enhancers (exampl es) . | mportan

6 |Soft -droirmkiud ati on and health ef] 1

7 |[Fast foods and junk foods and 2
exampl es) . Food | aws and st anda
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I CHEMI STRY AND AGRI CULTURE 9
8 |[Fertiilinzemslucti on. -Nppesabf 6g| 4
NPK fertilizers (examples). E x

the envir-foeameinki z 8i 9. Pl ant gr g

9 |[Pesti-cmndesducti onlnLédatsiscifdesati 3
Her bici des.
10 |[Excessive uskEnwifr premdantcaldelsazar 2

v PERFUMERIES, COSMETICS, PAPERS, & DRUGS 18
11 |[Per f umes: Definitionl mmar thamsdce| 5
i soci ety and cul tur e, Cl assi fi
syntheititd exampl es), Chemi cal

fragrance compounds (terpenes,
exampl es) Rel ati onsdtiwpr ebednwk efnr

12 [ Cosme+tlimtsroducti on. Gener al f o 5
cosmeitDerst al cosmetics, Shampo
(creams and |l otions, l i pstick,
Bath oil |, Shaving crebhmggndf Tal

13 [Papiegmtroduction. Paper manufac| 5

of paper. 'Fylpws pfi pappaper, w
cardboard Environmeeart mat i onpal
0

-0

and symb s for identificati on
synthetic dyes in paper indust
14 |[Cl assificati@dmalogiesdecsgs Anti py 3
Antacids, Antibiotics and Ant.i
dr vgsanquili zers, Antidepressart
addiction and abushentPreventio

Vv PRACTICALS i Organic Preparations, Dyes, Foodnalysis, Drug analysis,| 30
Fertilizer analysis
1. |Sect iAn5 EAperiments from Section A are compulsory) 15

Organic preparation:

11Acetyl ation of salicylic ac
12Benzoyl ation of phenol or a
1 3Nitration of Acetanilide onitrobenzene

l4Hal ogenati on: Bromination o
150xi dation of benzal dehyde/ T
l16Hydr ol ysis of ethyl acetate
17Met hyl orange

18.icric acid

19P.henyl ur ea

20Met hyl ene bl ue

2. |Section B (OpemrmpendeéentAnwyr @May 15
be selected from the | ist or t
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15Di chrometric titrations:

16l.odi metry and |l odometry

17Compl exometric titrations

18 Compl exometric Titration: D
mi | k.

19P.recipitation Titration: De {
chips

20Esti mation of saponificatio
21Determination of hardness o

22Determination of availabl e

23Redox Titration: Determinat.i
24Compl exometric Titration: Dy
i n Antaci ds.

25Precipitation Titration: Del
Saline Solutions.

26Redox Titration: Determinat.|i
Suppl ement s

27Compl exometric Titration: Dg¢
Suppl ement s.

28.H meter: Determination of

References

1. Text Book of Organic Chemistig.S. Bahl and G.D. Tuli, S. Chand Publication, New Delhi.

A Text Book of Engineering Chemist&.S. Dara and Suresh Umare, S. Chand Publication,

New Delhi.

A Text Book of Basic and Applied ChemisRyC. Jain and Monica Jain.

Text Book of Organic Chemistby J. L. Finar, Longman Publication.

Synthetic Dyeby G R Chatwal, Himalaya Publishing House, New Delhi.

Organic Chemistry of Natural Productéol. | and II, by G. R. Chatwal, Himalaya Publishing

House, New Delhi.

Food ScienceB. Sreelakshmi, New Age International, New Delhi.

8. Soil Fertility and FertilizersS.L. Tisdale; W. L. Nelson and J. Beaton, Macmillan Publishing
Company, New York, 1990.

9. Chemistry of Pesticide&. H. Buchel, John Wiley & Sons, New York, 1983.

10.Insecticides, Pesticides and Argo based IndustRe8. Pall; K. Goel and R.K. Gupta.

11.Perfumes, Cosmetics, Soapal. I, Il and Il by W. A. Poucher, Ninth Edition, Chapman and
Hall Publication.

12.New Cosmetic Scienty Takeo Mitsui, Elsevier.

13.Medicinal ChemistryD. Sriram and P. Yogeeswari, 2nd edn. Pearson, 2011.

14.Synthetic Drugpy G R Chatwal and Anand, Himalaya Publishing House, New Delhi.

155Vogel 6s Textbook of Fruraiss,tBiSg dannaf@rd, é\.4.,nRogers, ¥h e m
Smith, P.W.G.; Tatchell, A.R., 5th ed., Pearson Education.

16. Practical Organic ChemistryMann, F.G.; Saunders, B.C., 4th ed., Pearson Education.
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17.Comprehensive Practical Organic Chemistty Preparation and Quantitative Analysis
Ahluwalia, V.K.; Aggarwal, R. Universities Press.
18. Advanced Practical Organic Chemistishnoi, N.K., 3rd ed., Vikas Publishing House, New

Delhi, 2010.
Course Outcomes
Upon completion of the course the graduate will b§ Cognitive PSO
No.
able to Level addressed
Understanding of textile chemistry, enabling to
) : : PSC
CO-1 | analyzeand implement dyeing processes effectivell| R, U, Ap 1234
while considering environmental impacts. )7
Possess an understanding of food additives and th
CO2 impact on food quality, safety, and consumer healt U A PSC
preparing for careers in fo@tience, nutrition, and AP 1,2,3,4
regulatory affairs.
Equip with the knowledge to analyaed address the
coa |use of fertilizer and pesticide use in agriculture, wit U A PSSO
focus on promoting sustainable and environmental » AP 1,2,3,4
friendly practices.
Understand the chemistry of perfumery and
. . : PSC
CO-4 | cosmetics, preparing them for careers in the fragrg U, Ap, An
. . . 1!21314
industry and cosmetic formulation.
Acquire knowledge of paper manufacturing proceg
: . : : ‘ PSO
CO-5 | and its environmental considerations and prepare | U, Ap, An
. . . 15213l415
careers in the paper industry and pharmaceuticals
Enhance the problesolving abilities, critical PSO
CO-6 | thinking skills, and proficiency in laboratory An, E
1,2,3,4,5
procedures,

R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the Course CHEMISTRY UNVEILED: EVERYDAY APPLICATIONS

Credits: 3:0:1 (Lecture:Tutorial:Practical)

(6{0) Cognitive | Knowledge | Lecture (L)/ | Practical
No. co PO/PSO Level Category | Tutorial (T) P)
1 CO1 PO1,3,6 R, U, Ap F,C,P L -
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PS0G1,2,3,4
2 CO-2 ngll:g”g’ 4| UAp C,P, M L -
3 CO3 ngll:g”g’ 4| UAp C,P, M L -
4 CO4 ngll:g”g 4 |UApAn| CP M L -
5 CO5 ngig”’g’i g| U Ap, An P, M L -
6 CO-6 PSP(g}l,lé,séi,S An, E P, M - =

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COs with PSOs and POs:

P?O Pgo P§O Pio Pgo PO1| PO2 | PO3 | PO4 | PO5| PO6 | PO7 | POS8
Co1 3 3 3 2 - 2 - 2 - - 2 - -
CO?2 3 3 3 2 - 2 - 2 - - 2 - -
CO3 3 3 3 2 - 2 - 2 - - 2 - -
CO4 3 3 3 2 - 2 - 2 - - 2 - -
CO5 3 3 3 2 2 2 - 2 - - 2 - -
CO6 2 2 3 2 3 2 - 3 - - 3 - 3
Correlation Levels:
Level Correlation

- Nil

1 Slightly / Low

2 Moderate / Medium

3 Substantial / High

Assessment Rubrics:

A Quiz/AssignmentQu ilzi/scussion / Seminar
A Midterm Exam

A Programming Assignments

A Final Exam
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Mapping of COs to Assessment Rubrics:

Internal Exam Assignment Project Evaluatio End Semester Examinatio
COo1 n n n
CO2 n n n
CO3 n n n
co4 n n n
CO5 n n n
CO6 n n n

University of Kerala
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‘\S\TY Oor &,

%
)bﬁ’/ = @
University of Kerala

Discipline CHEMISTRY
Course Code UK3DSCCHE205
Course Title BIOMOLECULES AND BIOPHYSICAL CHEMISTRY -lI
Type of Course | DSC
Semester 3
Academic Level | 2007 299
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
4 3 hours - 2 hours 5

Prerequisites 1. Higher secondary level science knowledge
2. First & second semester DSCs (chemistry) offered by UoK
(preferable)

This course includes topics ehzymes, lipids, kinetics of reactior
metabolism of compounds and bioenergetics. Students can learn
enzymes, classification of enzymes, importance of enzymes ang
role in life. This course also discusses the chemistry of lipids
kinetics of reactions. Students learnt about metabolism of vali

compounds, and fundamentals of bioenergetics.

Course Summary,

Detailed Syllabus:

Module | Unit Content Hrs
BIOMOLECULES AND BIOPHYSICAL CHEMISTRY -l 75
1 INTRODUCTION TO ENZYMES & LIPIDS 18

1 | Enzymes Chemical nature and Features of active site. 3
Enzyme Specificity Stereo, reaction, substrate and broad specific
Enzyme Commission system of classification and nomenclatu
enzymes: six major classes of enzymes with one example each.
2 | Coenzymes and their functionsNAD, NADP+, FAD, FMN, lipoic| 3
acid, pyridoxal phosphate, biotin and cyanocobalamin. Ribozymes
Measurement and expression of enzyme activity, Definition of
katals, enzyme turnover number.

3 | IsoenzymesLactate dehydrogenase 3
Applications of enzymek Enzymes as therapeutic agents, as analy
reagents, immobilized enzymes
4 | Lipids: Definition, basic ideas about the biochemical functions of 2
lipids.

Classification of lipids with exampleslassification of fatty acids,
physical and chemical properties of fatty acids.
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5 | Structure of the following fatty acidstearic acid, oleic acid, linolef 2
acid, arachidonic acid. Structure of triacylglycerol.

6 | Saponification number, acid number and iodine number of fats. 2
Essential and neassential fatty acids with examples
7 | Compound lipids: membrane lipidStructure and functions of 2

phospholipidsphosphatidic acid, lecithin, cephalin, and phosphatig
serine, Functions dphingolipids.
8 | Steroids: Strucutre and functions of cholesterol and ergosterol
Il CHEMICAL KINETICS
9 | Rate of reactions, various factors influencing rate, order, moleculj 3
zero, first, second, third order reactions. Riggermining step.
Derivation of first order kinetics fractional life time, units of rats
constants
10 | Influence of temperature on reaction rates, Arrhenius equg 2
Calculation of Arrhenius parameters.
11 | Factors affecting enzyme catalysed reactionsffect of substrat¢ 4
concentration, enzyme concentration, temperature, pH and activai
Mechanism of Enzyme actiorActivation energy, Interaction betwes
enzyme and substrateck and key model, induced fit model.
Enzyme kinetics Km and its significance, Michaelis Menton equat
(without derivation), LineweaveBurk plot.
Significance of Km and Vm values.
M INTRODUCTION TO METABOLISM
11 | Metabolism catabolism and anabolism
Metabolism ofcarbohydrates Glycolysis and citric acid cycle,
Electron transport chain and Oxidative phosphorylation.
12 | Glycogenesis and glycogenolysis, Gluconeogenesis (Mention only 1
13 | Metabolism of lipids Metabolism of triglycerides, Outline study fof 3
oxidation of saturated and unsaturated fatty acids
14 | Metabolism of amino acidsProteolysis, Urea cycle.
\Y] BIOENERGETICS
15 | Basic concept$ Systemi surroundings open, closed and isolat¢ 3
systems Isothermail isochoric andsobaric process.
16 | Biochemical thermodynamics, first and second law of thermodynal 3
Enthalpy, Entropy and Free energy. Criteria for reversible
irreversible processGibbs free energy equation.
17 | Relationship between standard free energy change and equili 3
constant.
Standard free energy changes
ATP as universal currency of free energy in biological systems.
Photosynthesié solar energy harvesting
\% PRACTICAL - Physical chemistry experiments & Organic experiments 30
18 |[Section A: Organi c QiExpennbents fmomi| 15
Section A are compulsory

1. Saponification number of fats

2. Acid number of fats

=

(o]

w|©

N

©
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3. lodine number of fats

4. Separation ophotosynthetic pigments by TLC

5. Estimation of total chlorophyll,
chlorophyll b pigments from the leaves.

chlorophyll

a al

19 [Section B (Open ended:
May be selected from
1. Kinetics

a.Det er mi
acetate
b.Determinati on
acetate.
c . Kinetics
2.Preparation
3.Measur ement
4 Heat of

nati on of

of
of

of
of

dy e
aci dic
pH of

Any
t reex pleir s tm

rate c
rate c
degr ada
and

buff e
neutr allisstatoinogn boafs e

3-| 15

References:

wn e

Dr. U. Satyanarayana, Dr. U. Chakrapd@igchemistry Books and Allied (P) Ltd
J. L. Jain, Sunjay Jain, Nitin Jaifundamentals of Biochemistr$. Chand & Co. Ltd.

RK Murray, DK Granner, PA Mayers, VW Rodwe,ar per 6 s
International Editions.

B Prentabddaihi s t r

Sharma, Madan and Paharkainciples of Physical Chemistryishal Publishing Co.

J.D. Lee,Concise Inorganic Chemistry

Puri, Sharma and Kaliéi, | nor gani c

No ok

Longman Scientific & Technical, London, 1996.

Chemi stryo.

Course Outcomes

Arthur 1. Vogel, B. S. Furnissyogel's Textbook of practical organic chemistbyh ed.,

Upon completion of the course the graduate will b§ Cognitive PSO
No.
able to Level addressed
CO-1 D.ISCUS.S th‘e classification of enzymes and their U PS01.2.3
biological importance
Explain the classification of lipids, thestructure and PSG1,2,3
CO2 . L U
biological importance
CO3 Explain the basic concepts of kinetics of chemical U PSG1,2,3
reactions
Outline the metabolism of carbohydrates, fatty acig PS0O1,2,3
CO4 . U
and proteins
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CO 5 | Explain the basic concepts of thermodynamics anc U PSG1,2,3
relevance of themodynamics in biological processg
CO 6 proficiency in conducting and analyziggantitative U A PSO
experiments, thereby enhancing practical skills » AP 1,2,3,4
R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the Course BIOMOLECULES AND BIOPHYSICAL CHEMISTRY -lI
Credits: 3:0:1 (Lecture:Tutorial:Practical)
CO Cognitive | Knowledge | Lecture (L)/ | Practical
No. co PO/PSO Level Category | Tutorial (T) (P)
PO-1,6
1 CO1 PSO1.2.3 U F,C L -
PO-1,6 F,C
2 co2 PSG1,2,3 v L )
PO-1,6 F,C
3 cos PSG1,2,3 v L )
PO1,6 F,C
4 CO4 PSO1.2.3 U L -
PO-1,6 F,C
> co>s PSG1,2,3 v ) P
PO1,2,6
6 co6 PSQ01,2,3,4

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COs with PSOs and POs:

Pfo Pgo P§O Pio Pgo PO1| PO2| PO3 | PO4 | PO5 | PO6 | PO7 | POS
coi|l 3 | 3 | 2 - - 1| - - - - 2 | - -
co2| 3 | 3 | 2 - - 1| - - - - 2 | - -
co3| 3 | 3 | 2 - - 1| - - - - 2 | - -
coal 3 | 3 | 2 - - 1| - - - - 2 | - -
cos| 3 | 3 | 2 - - 1| - - - - 2 | - -
coe6| 1 | 3 | 2 | 2 - 1 | 2 | - - - 2 | - -
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Correlation Levels:

Level Correlation
- Nil
1 Slightly / Low
2 Moderate / Medium
3 Substantial / High

Assessment Rubrics:

A Quiz/AssignmentQui z/ Discussion / Seminar
A Midterm Exam

A Programming Assignments

A Final Exam

Mapping of COs to Assessment Rubrics:

Internal Exam Assignment Project Evaluatiorf End Semester Examinatio]
CO1 n n n
CO2 n n n
CO3 n n n
co4 n n n
CO 5 n n n
CO6 n D 0
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S\TY Of &,

University of Kerala

Discipline CHEMISTRY
Course Code UK3DSCCHE206
Course Title GENERAL CHEMISTRY llI
Type of Course | DSC
Semester 3
Academic Level | 200- 299
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
4 3 hours - 2 hours 5

Prerequisites

3. Higher secondary level science knowledge
4. First & second semester DSCs (chemistry) offered by UoK
(preferable)

Course Summary

The course delves into the chemistry behind drugs, food addi
energy production and storage, fertilizers, explosives, and poly
Through theoretical exploration and practical experiments, student
gain a comprehensive understanding of thelmgis, properties, ar
applications of these substances, contributing to fields such as me
agriculture, energy, and materials science. The course emphasiz
interdisciplinary nature of chemistry and its significance in addres
societal needand challenges related to health, food safety, energy
environmental sustainability.

Detailed Syllabus:

Module | Unit Content Hrs
GENERAL CHEMISTRY llI 75
I CHEMISTRY OF DRUGS & FOOD ADDITIVES 18

1 | Classification of drugsanalgesic, antipyretic, antibiotic, hypnotics, sulf 6
drugs, antacids, antimalarials with examplellode of action of sulph
drugs

2 | Structure of aspirin, sulphaguanidine, Paracetamol Drugs of plant-or] 3
anticancer compounds from plants (elementary idea only)

3 |[Food addietfiivnegst i on. Preservati-y 3
per mitteperamidt theoch (exampl eshat (
and synthetic (exampl es)

4 |Artificial ( exwenptl esgr,s Emul si fy 3
Antioxidants (exampl es) , Leavg
enhancers (exampl es). | mportan
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5 |Soft -droirmwud ati on and health ef| 3
junk foods and their healt h ef
Food | aws and standar ds. Food

Il CHEMISTRY FOR ENERGY PRODUCTION & STORAGE

6 |Primary and secondary batterie
7 |Characteristics of Battery. We| 4

N |©

Battery, Solid state electrolyl
8 |[Fuel <cells, Solar cell and pol 3
[l FERTILIZERS & EXPLOSIVES 9
9 |[Different types of fertilizerg 6
Ur ea, ammonium nitrate, cal ci
phosphates; pol yphosphat e, su
fertiploitzaesrss,um chl oride, potass
10 |[Ori gin of explosive propertieg 3
explosive properties of | ead a
to rocket propell ant s.
v POLYMERS 9
11 | Introduction. Classification of polymers: Natural, synthetic; linear, erf 3

linked and network; plastics, elastomers, fibres; homopolymers
copolymers. Polymerization reactions.
12 | Typical examples: Polyethylene, polypropylene, PV@henotl | 4
formaldehyde and melamine formaldehyde resins, polyamides (ny
and polyesters.
13 | Natural rubber: structure, latex processing methods, vulcanizatior
uses.
14 | Synthetic rubbers: SBR, nitrile rubber and neoprene. Biodegradabilif 2
polymers, environmental hazards. Recycling of plastics.
\Y PRACTICALS
15 [Section A:

IX. REACTIONS OF THE FOLLOWING CATIONS:
Hg*, P&*, Ag', HZ?" Bi®*, Cd*, As*, SIB*, Srt*, Sif*, Fe*, Al®, Cré*,
Mn?*, Zré*, Ni2*, Cf*, Ba, Ca*, SP*, Mg?* and NH'.

X. SYSTEMATIC ANALYSIS OF TWO CATIONS IN A
MIXTURE
The cations must be provided in solutions. A student must anatlyze
least 5 mixturescontaining two cations each.

OR

Section A: Or gani ¢ Ayusacdompbuads iwithe
different functional groups are compulsory)

Systematic analysis with a vie
(ar oimalti ghat iicuyn ssaattuurraatteedd, det e
detection of ifpwncgtniucnd aelarg rhoyup 0
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phenol s, halogen compounds, ni
al dehydes, ketones, carboxylic
Only monofunctional compounds
(Make sure that the practicals
are different from that of fir g
16 |[Secti on B: OPEN ENDED PRACTI CAJ| 15

1. Test for the presence of fo
spot tests or chromatograph
additives as reference stan

2.Measurement of the acidity
a pH meter.

3.l nvestigation of the anti ox
calorimetrically wusing a kn
standard.

4 Detection of common adul ter
in milk, synthetic colors i

5.Construction of simple galyv

6 .Measurement of pH of soluti
fertilizers.

(May be selected from tewxepdriisme
References:

1. D. Sriram and P. Yogeeswakiedicinal Chemistr2" edn. Pearson, 2011.
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9. R. M. Felder, R. W. RoussealElementary Principles of Chemical Process&¥iley

Publishers, New Delhi.

10.S.L. Tisdale; W. L. Nelson and J. D. Beatdnil Fertility and Fertilizers,Macmillan
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Course Outcomes

No.

Upon completion of the course the graduate will be | Cognitive PSO
able to Level addressed
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Understand of drug classification and mode of action,

col facilitating basic pharmacological knowledge. J PSOL.2
Facilitate the understanding of food additives, their
CO2 functions, regulations, and health effects, enabling to n U A PSC
contributions to food industry with safety and quality » AP 1,2,3,4
assurance.
Understanding of various types of batteries and energy
co3 storage devices, empowering to contribute to U A PSC
advancements in renewable energy technology and » AP 1,2,3,4
sustainable energy solutions.
Gain knowledge on manufacturing processes, propertii
. . : ‘ PSC
CO-4 | and applications of fertilizers and explosives, for roles | Ap, An
: . 1,2,3,4
related industries.
Study polymer chemistry, including its biodegradability
! : ) : PSC
CO-5 | andrecycling, preparing for careers in related with a fo{ U, Ap 1234
on sustainability and innovation. B
Handson training by simple chemical experiments on PSO
coe related fields. U Ap 1,2,3,4
R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the Course: GENERAL CHEMISTRY Il
Credits: 3:0:1 (Lecture:Tutorial:Practical)
CO Cognitive | Knowledge | Lecture (L)/ [Practical
No. co RO/ PSO Level Category | Tutorial (T) (P)
PO-1,6
1 CO1 PSOL.2 U F,C L -
PO-1,6
2 CO-2 PSO1.2.3.4 U, Ap F,C,P L -
PO-1,6
3 CO3 PSO1.2.3.4 U, Ap C,P L -
PO1,6
4 CO4 PSO1.2.3.4 Ap, An C,P L -
5 CO5 PO1,6 U, Ap C,P L -
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PSG1,2,3,4

PO-1,3,6
PSG1,2,3,4

F-Factual, C- Conceptual,P-Procedural, M-Metacognitive

6 CO—G Ua Ap F1 C = P

Mapping of COs with PSOs and POs:

PSO| PSO| PSO| PSO| PSO PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8
1 2 3 4 5
COo1| 3 2 - - 1 - - - - 2
CO2| 2 3 3 1 - 1 - - - - 2
CO3| 2 3 3 1 - 1 - - - - 2
CO4| 2 3 3 1 - 1 - - - - 2
CO5| 2 3 3 1 - 1 - - - - 2
cCo6| 1 2 3 2 - 1 - 2 - - 2
Correlation Levels:
Level Correlation
- Nil
1 Slightly / Low
2 Moderate / Medium
3 Substantial / High

Assessment Rubrics:

A Quiz/AssignmentQui z/ Discussion / Seminar
A Midterm Exam

A Programming Assignments

A Final Exam

Mapping of COs to Assessment Rubrics:

Internal Exan Assignment Project Evaluatioff End Semester Examinatio
CO1 n n n
CO2 n n n
CO 3 n n n
co4 n n n
CO5 n n n
CO6 n n n
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Discipline CHEMISTRY

CourseCode UK3DSECHE200

CourseTitle ENVIRONMENTAL CHEMISTRY |

Typeof Course DSE

Semester 3

Academic Level 200- 299

CourseDetalls Credit Lecture Tutorial | Practica Total

perweek perweek| Per wee| Hours/Week

4 4 hours - 4

Prerequisites

1. Fundamental concept of Environmental Chemistry
2. Terminology associated with Environment

CourseSummary

This course provides students with the knowledge of ecosystem a
different types of pollution caused by human activities. Tduarse
enlightens the students about the need to protect and conser
environment for future generation. The course also highlights the
protocols and methodology being adopted for preserving
Environment.

Detailed Syllabus:

Module | Unit Content Hrs
ENVIRONMENTAL CHEMISTRY | 60
I ENVIRONMENT AND ITS COMPONENTS 9
11 Introduction, components of environménbiotic, abiotic and energy 1
' components
12 environmental segmentatmosphere, hydrosphere, lithosphere and 1
' biosphere
1.3 | Biodistribution of elements. 1
14 General Concepts of biological cycliesarbon cycle, nitrogen cycle, 4
' phosphorous cycle, Sulphur cycle and oxygen cycle
1.5 | Concepts and scope of environmental chemistry 1
1.6 | Environmentaperspectives, environment and society 1
Il ECOLOGY AND ECOSYSTEM 9
Ecologyelementary idea. Food chaigrazer and detritus food chain.
2.1 . )
Food web. Ecological pyramid. 2
2.2 | Ecosystemconcept, components, function and classification 2
2.3 | Productivity in an ecosystemrimary and secondary productivity 1
2.4 | Wetlands elementary idea 1
2.5 | Biodiversity, sustainable ecosystem. 1
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26 Population and environment: Human population and distribution,
' urbanization
11 ENERGY RESOURCES 9
Natural Resourceslassification, Water resources, Forest resources,
3.1 | wood as a direct fuel, Land resources, Mineral resources, Energy 2
resources
Renewable and neRenewable energy resources. Renewable energy
3.2 | resources bio fuel & biomass energy, tidal energy, hydro power, win( 3
energy wave energy, solar energy
3.3 | Hydrogen as a next generation fuel 1
3.4 | Nonrenewable energy resourcasiclear fuels and fossil fuels 1
35 Conservation of natural resources. Future energy resources. Sustail 5
' use of resources
v ENVIRONMENTAL POLLUTION, ETHICS AND LAWS 18
a1 Pollution definition and its classification. Pollutants, classification of
' pollutants based on source and physical state
Causes, effect amtbntrol measures of thermal pollution, nuclear
pollution, noise pollution, marine pollution and Industrial pollution
Cement, textile, sugar, paper industry, fertilizer, leather, thermal and
nuclear power plants
Environmental ethics: Issues and possible solutions Environment
Protection Act, Air (Prevention and Control of Pollution) Act, Water
(Prevention and control of Pollution) Act, Wildlife Protection Act, For
Conservation Act
Rio declaration, Montreal protocol, Kyoto protocol Environmental
4.4 | managemenbbjectives and components. National conservative 5
strategies, Environmental auditypes
Vv OPEN ENDED MODULE: Learning through problem solving, seminars,
open discussions, assignment discussions, Quizzes, Open book exams €
Introduction to Environmental Components and segments
Concept of biological cycles and Food chain
Classification of Natural Energy Resources and its conservation
Classification of Pollutants and Types of Pollution
Introduction to environmental laws and legislation

4.2

4.3

12

G W|INF

References

1 Introduction to Environmental ChemistrgeventtEdition, New Age International
Publishers

2 Gray W. van Loon & Stephen J. Duffignvironmental ChemistnA Global Perspective,
Oxford University Press

3 H. Kaur,Environmental ChemistryPragati Prakashan

V.K Ahluwalia, Environmental Chemistrysecond Edition, Ane Books Pvt. Ltd.

Ronald A. Bailey, Herbert M. Clark, James P. Ferris, Sonja Krause, Robert L. Strong,

Chemistry of the Environmerfiecond Edition, Academic Press

(G2 NN
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6 Asim K. Das,Environmental Chemistry with Green ChemisBpoks and Allied (P) Ltd.
7 G S SodhiFundamentals Environmental Chemist8econd Edition, Narosa Publishing

House.
Course outcomes
N Upon completion of the course the graduate will by Cognitive PSO
0.
ableto Level addressed

Help to understand Environmentamponents,

CO1 | Environmental segments and various biogeochemi U 1,3
cycles

Understand the scope of environmental chemistry
investigate the relationship of society with environr]
Help students to learn the dynamiceobsystem
CO3 |including food chains, explore the importance of U 1,3
biodiversity and their need to conserve the biodive
Develop an understanding of various Energy resoy
CO4 | and principles undertaken for the conservation of U, R 1,3
energy resources

Identifying the sources and types of environment
pollution such as air pollution, water pollution, soil

CO2 U 1,3

CO5 : : ) : U, A 1,3
pollution Industrial pollution and exploring the
relationship between Population and Environment
Exploring the environmental laws and policy

CO6 frameworks for protecting the environment and will U 123

reflect on ethical principles, values, and philosophi
related to human interactions with the environment
R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create

Name of theCourse: ENVIRONMENTAL CHEMISTRY |

Credits: 4:0:0 (Lecture:Tutorial:Practical)

%0 | oo | roipso | Comtiive | Kiowedge | Locure L1 Precce
1 COo1 1,3 ) F,C L
2 CO-2 1,3 ) C L
3 CO3 1,3 ) F,C L
4 COo4 1,3 U R F,C L
5 CO5 1,3 U, A F L
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6 CO-6 1,2,3 u F,C L
F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COs with PSOs and POs:

NO: PSO| PSO|PSO|PSO|PSO|PO|PO|PO|PO|PO|PO|PO|PO
1 2 3 4 5 1] 2 3 4 5 6 7 8
Co1 1 - 1 - - 1 1 - - - - - -
co2 | 1 | - 1| - -y - -] - -] -]1
CO3 1 - 1 - - 111 - - - - - -
co4 | 1 | - 1| - o T N O O e e
CO5 1 - 1 - - 1 1 - - - - - -
CO®6 1 1 1 - 1 1 1 - - J - - 1
Correlation Levels:
Level Correlation

- Nil

1 Slightly / Low

2 Moderate / Medium

3 Substantial / High

Assessment Rubrics:

A Quiz/AssignmentQui z/ Discussion / Seminar
A Midterm Exam
A Programming Assignments
A Final Exam
Mapping of COs to Assessment Rubrics:

Internal Exan Assignment Project Evaluatiofl End SemestdExaminationg
CO1 n n n
CO2 n n
CO3 n n
CO4 n n
CO>5 n n n
CO6 n n
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Discipline CHEMISTRY
Course Code UK3DSECHE201
Course Title CHEMISTRY FOR RENEWABLE AND CLEAN ENERGY - |
Type of Course DSE
Semester 3
Academic Level 200- 299
Course Details Credit Lecture | Tutorial Practical | Total
per week | per week | per week | Hours/Week
4 4 hours | - 4
Prerequisites 1. Students should possess critical thinking skills to evaluate diff

energy resources objectively and analyze their advant
disadvantages, and impacts.

2. Proficiency in using technology and understanding b
engineering principles will baelpful, especially when studyin
energy production technologies and their efficiency.

Course Summary | A

This course aims to thoroughly understand diverse en
resources, their characteristics, and associated advantage
disadvantages, facilitating informed decisimaking in energy
production and consumption.

A By exploring innovative technologies and critically evaluat
energy strategies, students develop skills to addressvoelal
environmental challenges and promote sustainable er
practices in various sectors.

Detailed Syllabus:

Module | Unit Content Hrs
CHEMISTRY FOR RENEWABLE AND CLEAN ENERGY - | 60
I BASIC CONCEPTS OF ENERGY RESOURCES 9

1.1 | Introduction to Renewable Energyefinition. Renewable Energy sourc 3
switching, Difference between Renewable & Nenewable sources, Ma
sources solar, wind, tidal, biomass, geothermal, Applications, Advantag
Disadvantages of Renewable Energy.

1.2 | Brief descriptions of solar energy, wind energy, tidal energy, wave energy,
thermal energy, biomass energy, geothermal energy, and oil shale. Intro¢ 3
to the Internet of Energy (IOE)

1.3 | Green Energy: Introduction, Fuel cellSlassification of fuel cell§ Ho; Zero| 2
energy concepts.

1.4 | Energy for household, industrial and agricultural uses, Fundamentals of ¢ 1

development and energglated pollution
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[l SUSTAINABLE AND NON -SUSTAINABLE ENERGY SYSTEM 18
21 |l ntroduction to sustainable ener| 2
sustainability
22 Renewabl e energy sources, Energy| 2
| ndustri al energy efficiency, Tr a
23 |Environment al Il mpact and Policy r| 2
24 |Ener gy storage technol ogi es. Fu| 2
Environment al i mpact of energy ex
25|/l ntroducsuehataoaabbe energy ssywstean 3
energy sources, Hi stori cal devel
nucl ear energy
26 |[Fossil fuels and its importance,; 3
mitigating environmental i mpacts,
27 |Basics of nucl ear energy, nucl ea| 2
radiations and their properties
28 |[Nucl ear fission and fusion react| 2
Nucl ear safety and regul ations
[l CONVENTI ONAL ENERGY SOURCES AND ENVI| 9
CONSEQUENCES
41 |Fossi | fuels and air poll sbuome; ( 1
availability
42 |[Environment al poll ution associati{ 3
process
43 |Radi oactive waste management , ny 3
i mpact s, Public perception and s a
44 | Environment al consequences and cl| 2
\Y, ENERGY ASSESSMENT AND EVALUATI ON 9
51|l ntroduct i onastsoe sesnnreerngty aamud istur vey| 2
5.2 | Types of auditswalk-through audit, preliminary energy audit, and detai|l 4
energy audit, Retraommissioning, industrial energy assessment and Rene
energy assessment, Recommended practices
5.3 | Conducting thenergy auditdetails computer simulation, developing the rep| 3
Vv OPEN ENDED MODULE: Learning through problem -solving, seminars, open 12

discu

ssions, assignment discussions, Quizzes, Open book exams, etc

1.

Understand the different typeseariergy resources.

Explore the characteristics and properties of each energy resource.

Analyze the advantages and disadvantages of various energy resources.

2.
3.
4

Explore innovative solutions and emerging technologies for sustaiaabtgy
production and consumption

o

Analyze the environmental, social, and economic impacts of different e
sources.

Any similar learning methods suggested by the faculty based\ombdules.

Develop critical thinking skills tcassess the feasibility and implications

various energy strategies.
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8. | Evaluate the role of policy, technology, and behavior change in transition
sustainable energy systems.

9. | Evaluate participation in class discussions, case samtyses, and groy
projects.

10. | Encourage critical thinking and creativity in the development of soluti
oriented projects that address realrld environmental challenges associa
with conventional energy sources.

References

Renewabldnergy: Power for a Sustainable Futu@odfrey Boyle, Oxford University Press, 2019.

Solar Energy Engineering: Processes and Syst&oteris Kalogirou, Academic Press, 2021.

Wind Energy HandbooKTonyBurton, Nick Jenkins, David Sharpe, and Ervin Bossanyi, Wiley, 2020.

Biomass for Renewable Energy, Fuels, and Chemedited by Donald L. Klass, Academic Press,

2022.

5. Geothermal Power Plants: Principles, Applications, Case Studies, and Environmental IRgreait!
DiPippo, ButterworthiHeinemann, 2020.

6. Fuel Cell Technology: Principles, Design, and Operatidigel Sammes, Wiley, 2021.

7. Sustainable Energy: Choosing Among Optialefferson W. Tester, Elisabeth M. Drake, Michael J.
Driscoll, Michael W. Golay, William A. Peters, and William D. Nordhaus, MIT Press, 2022.

8. Environmental Science and EngineeriRgN. Palanisamy, S. M. Yasaswy, and D. Srikanth, McGraw
Hill, 2020.

9. Nuclear Energy: What Everyone Needs to KnoharlesD. Ferguson, Oxford University Press, 2021.

10. Environmental Impact Assessment: Theory and Praddeger Morris and Riki Therivel, Cambridge
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12.Handbook of Energy AuditdJbert Thumann, William J. Younger, and Terry Niehus, Fairmont Press,
2022.

13.Renewable Energy: Power for a Sustainable Fyt@edfrey Boyle, Oxford University Press, 2019.

14.Solar Energy Engineering: Processes and Syst&woteris Kalogirou, Academic Press, 2021.
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16.Biomass for Renewable Energy, Fuels, and Chemiedised by Donald L. Klass, Academic Press,
2022.

17.Geothermal Power Plants: Principles, Applications, Case Studies, and Environmental IRgreadtl
DiPippo, ButterwortFHeinemann, 2020.

18. Fuel Cell Technology: Principles, Design, and Operatidigel Sammes, Wiley, 2021.

19. Sustainable Energy: Choosing Among Optjalefferson W. Tester, Elisabeth M. Drake, Michael J.
Driscoll, Michael W. Golay, William A. Peters, and William D. Nordhaus, MIT Press, 2022.

20.Environmental Science and Engineetifg N. Palanisamy, S. M. Yasaswy, and D. Srikanth, McGraw
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Course Outcomes

Upon completion of the course, the graduate will by Cognitive PSO

No.
able to Level addressed
To develop a better understanding of the fundame

CO1 : U 1,3
of energy resources, methods, and theories

CO2 To illustrate the |mportanc¢ of renewable and -1 R, U 1.3
renewable sources of energies

coO3 To aware of the e_nvwonmental consequences R, U 1.3
remedies of conventional energy resources

CO4 To understand and evaluate energy audit asses E. An 1.3
and survey
To encourage critical thinking and creativity in |

CO5 development qf solutionsriented projects thaF addre E. C, An 1235
realtworld environmental challenges associated \
conventional energy sources.

R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create

Name of the CourseCHEMISTRY FOR RENEWABLE AND CLEAN ENERGY - |

Credits: 4:0:0 (Lecture:Tutorial:Practical)

CO co PO/PSO Cognitive | Knowledge (L)Lli(tzjttltj)rrieal Practical
No. Level Category T (P)
1 CO1 1,3 U C L
2 CO-2 1,3 R, U F,C L
3 CO3 1,3 R, U F,C L
4 CO4 1,3 E, An F,.C,P L
5 CO5 1235 E,C,An | F,C,P, M L/T
F-Factual, C- Conceptual, RProcedural, M-Metacognitive
Mapping of COs with PSOs and POs:
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PSO| PSO| PSO|PSO| PS
1 > 3 4 | o5 PO1| PO2| PO3| PO4 | PO5 | PO6 | PO7 | PO8
COo1| 2 - 3 - - 2 3 - - - - - -
Co2| 2 - 3 - - 2 3 - - - - - -
Co3| 3 - 3 - - 3 3 - - - - - -
Co4| 2 - 3 - - 2 3 - - - - 2
CO5| 2 - 3 - 3 3 2 - - - - - -
Correlation Levels:
Level Correlation
- Nil
1 Slightly / Low
2 Moderate / Medium
3 Substantial / High

Assessment Rubrics:

Mapping of COs to Assessment Rubrics:

A
A
A
A

Quiz / AssignmentQu i z /

Midterm Exam

Programming Assignments

Final Exam

Di scussion [/ Semi nar

Internal Exanl Assignment Project Evaluatiofl End Semester Examinatio
CO1 n n n
CO2 n n
CO3 n \Y n
CO4 n Vv n
CO5 n n
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Discipline CHEMISTRY
Course Code UK3DSECHE?202
Course Title ANALYTICAL CHEMISTRY -I
Type of Course | DSE
Semester 3
Academic Level | 200- 299
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
4 4 hours - 4
Prerequisites 1. General Chemistry
2. Equilibrium Principles
Course Summary| This course provides students with the knowledge and skills necess
understand the principles and practices of analytical chemistiyding the
scope, function, and analytical perspective of the field. Students will
about various analytical techniques, methods for sample preparatiq
analysis.
Detailed Syllabus:
Module | Unit Content Hrs
ANALYTICAL CHEMISTRY -l 60
I INTRODUCTION TO ANALYTICAL CHEMISTRY 9

1.1 | Scope, function, The Analytical Perspective, Analytical Problems 3
their solutions, Trends in Analytical Methods and Procedur
Introduction to the terms used in analytical chemistry

12 Qualitative and Quantitative 2

1.3|The analytical process: Steps 1

14 |Val i dation of a menadadloyze Useer sou 3

Il BASIC TOOLS OF ANALYTICAL CHEMISTRY 9

21 |The Laboratory Not ebook, L& 2
Measur ement s: Vol umetric Gl a

Syringe pipets, Burets & Use
Bal ance
22 |Uni t s for ExpresMohagr iGQGoyncam| 3

Nor mal ity, Mol al i tWe i g\N&¥tb § bh ne
Converting BetweenFConoteaohsat
23 |Stoichiometric calcul ati ons, 2
standard acid & base solution
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24 |Ot her aBlpaodtsuasmpl ers, Desiccdg 2

wash bottl es, Centrifuges & f
11 LANGUAGE OF ANALYTI CAL CHEMI STRY 9
31 |Anal ysi s, Determination, Me g 2
Procedures and PAmdloyxtoilsg!l CTea
Literature
32 |Sel ecting an AAetytacwg)] PMeeée &y 3
Selectivity, Robustness and
Equi pment, Time, and Cost, Ma
33| Devel opiPrgpcedher e & Standardi 3

Compensatin
Sampling, Val i

Sensitivity determination.
34|Protocols, The I mportance of 1
v CHEMI CAL EQUI LI BRI' UM AND SEMI MI C| 18
| NORGANI C ANALYSI S
41 |Reversi ble Reacti onsThemrdnodlyenrr 4

g for I nterferenc
a dati on, Anal yti

I
Equil i bri um -Ghhaetneilsiterryd,s LPer i nc
actionaffFectomg chemical reac
42| Sol ubility product, Common | o] 4
of acids, temperature and sol

43|l ntroduction to semimicro qual 3
reactions of cat i emmisc raon ds caanlieo
44 |Preliminary tests, systematic 3
on the semi mi cro scal e, Mo d i
presence of interfering anion
45 |Preparation oft eotliung,onsdmpar a| 4
of cations into groups (I, 1
mi cro scale

Vv Open Ended Module: Learning through problem-solving, seminars, oper] 30
discussions, assignment discussions, Quizzes, Open berpims etc.

1 [Sel ect an anal ytical met hod
phar maceutical s, environment a
validation and standardizati o
|l iterature, immdmpdreseatnicregs ,f arnd
2 [l denti fy, categori ze, and des
commonly found in an analytic
explanations of the prinicngtie
as well as their applications
3|/Perform stoichiometric calcul
proper use of vol umetric gl g
pi pettew, peytesge and burette
standard acid and base soluti
concentration.

4 |Di scuss the importance of pro
and troubleshooting to ensure
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5|Examine the theory andmipcrrooc eqdl
il norganic analysis.

6 |Di scuss the systematic appro
i ncluding preli minatreyst $ gs tasn
techniques

7 |Hi ghl i ght t he chall enges anag
el iminating interfering group

References

1. G. H. Jeffery, J. Bassett, J. Mendham, R. C. Derviay,g e | 0 s

Analysis Longman, Fifth Edition, 1989.
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College Publishing, %7edition, 1996.

Text book

3. D. J. Holme and H. Perlynalytical Biochemistry3rd edition, Prentice Hall, 1998.

4. Gary D. ChristianPurnendu K. Dasgupta, Kevin A. Schégalytical Chemistry, Wiley, 7th

edition, 2013.

5. D. A. Skoog and D. M. WesErinciples of Instrumental AnalysiSaunders College Publishing,

5th edition, 1998.

6. G.Svehlavogel 6s Textbook of

5% edition, 1979.

Course Outcomes

Macr o

and

Upon completion of the course the graduate will be

No. able to

Cognitive
Level

PSO
addressed

Understand the scope, function, and analyi
perspective of analytical chemistry, the steps invol
in the analytical process, gain proficiency in validat
analytical methods

CO1

1,3

Learn units for expressing concentration, perf
conversions between concentration units,
stoichiometric calculations and prepare standard
and base solutions.

CO-2

Ap, R

1,3

Learn to select analytical methods, develop proced

CO3 and standardize analytical methods.

1,2

Learn about the common ion effect and its impac
CO-4 | equilibrium, systematic analysis techniques on a s
micro scale for cations and anions,

An

1,2
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Applies the knowledge in basics of Anlaytic
CO-5 | chemistry and semimicro qualitative analysis Ap 1,2,3,5
problem solving

R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the Course: ANALYTICAL CHEMISTRY 1

Credits: 4:0:0 (Lecture:Tutorial:Practical)

0| co [rorpso] Comitve | Kiovedge | Lecue (1 [ Practca
1 Col 1,3 U F,C L

2 COo2 1,3 Ap, R C,P L

3 CO3 1,2 E C,P L

4 Co4 1,2 An C,P L

5 CO5 1,2,3,5 Ap M L

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COs with PSOs and POs:

PSO | PSO| PSO| PSO| PS | PSO
1 5 3 4 05 6 PO1| PO2 | PO3 | PO4 | PO5 | PO6
CO1l| 1 - 3 - - - 1 2 - - - -
Co2| 3 - 2 - - - 2 2 - - - -
CO3| 2 2 - - - - 3 2 - - - -
Co4| 2 2 - - - 2 2 - - - -
CO5| 3 2 2 - 3 - 3 2 2 - - -
Correlation Levels:
Level Correlation
- Nil
1 Slightly / Low
2 Moderate / Medium
3 Substantial / High
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Assessment Rubrics:

Quiz / Assignment/ Quiz/ Discussion / Seminar
Midterm Exam

Programming Assignments

Final Exam

Mapping of COs to Assessment Rubrics:

Internal | Assignm Project End Semester
Exam ent Evaluation Examinations
CO1 a a
CO2 a a
COo3 a a a
CO4 a a
CO5 a a a

University of Kerala 157



FYUGP1 Chemistry Syllabug024

V~5\TY Oor &,

%
)17’;77 ==A <&
University of Kerala

Discipline CHEMISTRY
Course Code UK3DSECHE203
Course Title INDUSTRIAL CHEMISTRY -I
Type of Course DSE
Semester 3
Academic Level 200- 299
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
4 4 hours - 4

Prerequisites 1. Fundamental concepts of chemistry.

2. Terminology associated with Industrial chemistry
This course aims to equip students with a comprehel
understanding of various aspects of the chemical industry, incl
manufacturing processes, industrial applications, safety measurg
the principles of green chemistry, preparing them for cargethe

chemical industry with a focus on sustainability and safety.

CourseSummary

Detailed Syllabus:

Module | Unit Content Hrs
INDUSTRIAL CHEMISTRY -l
I INTRODUCTION TO INDUSTRIAL CHEMISTRY 9
1.1 | Overview of Chemical IndustryChemical sectors operating in India (Ma| 2

sectors)

1.2 | Unit process, unit operations, flow diagrams, energy balance and m; 3

balance (basic concepts only)

1.3 | Chemical Industries in Kerala: Location, Ravaterials, Chemistry involve| 4
in preparation, and useSugar, Alcohol, TiO2, Glass, Cement, HCI, NaC

Urea, Ammonium Phosphate and superphosphate of lime.

I INORGANIC CHEMICALS AND INDUSTRIAL GASES 9
2.1 | Manufacture, Properties and uses of 1) Sulfuric acid, Phosphoric acid | 2
2.2 | Manufacture, properties and uses of Industrial Gases: 1) Nitrogen 2) O 3

3) Carbon dioxide.

2.3 | Manufacture, properties and uses of inorganic nitrogempounds] 2

Ammonia, Nitric acid.

2.4 | Manufacture, properties and uses of Lime stone derivative: Lime, Sq 2
carbonate
1 INDUSTRIAL ASPECTS OF ORGANIC CHEMISTRY 9
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3.1 | Primary raw materials for organic compouné®troleum and natural gg 2
Petroleum-origin of petroleumi mi ni ng o f -refmiag prooesses
Fractionation of crude oll

3.2 | Cracking: Thermal and catalytic Processes 3
Reforming: Thermal and catalytic reforming
Hydroforming: Conversion of hydrocarbons

3.3 | CoalChemistry-Types, structure, and properties of coal 2

3.4 | Coking and gasification processes, distillation of eclaémicals derived fron 2
them.

v INDUSTRIAL HAZARDS, SAFETY MEASURES AND GREEN 18

CHEMISTRY

4.1 | Industrial hazards: Definition, Safety signs and colours used in industri{ 2

4.2 | Causes and preventive measures of: Mechanical hazard, Chemical | 4
(Types) Fire Hazard, Dust hazard, Electrical hazard

4.3 | Introduction to Green Chemistry, Pollution prevention act of 1990, emer¢ 2
of green chemistry, need for Green Chemistry

4.4 | Twelve principles of green chemistry 1

4.5 | Atom economy, safer solvents and auxiliaries, ionic liisgger criticall 4
fluids CO2 and H20, advantages of SCF

4.6 | Catalysis and green chemisthjo catalysis 2

4.7 | Alternative sources of energy: use of microwaves and ultrasonic erf 3
Renewable resourcet biomass, solar energy, hydropower, geother
energy, tidal and wave energy

Vv OPEN ENDED MODULE: Learning through problem solving, seminars, open| 30
discussions, assignment discussions, quizzes, open book exam etc.
1. Properties and applications of industrial gases and inorganic chem 30

2. Specific unit processes and unit operations used in chemical indus
highlighting their principles, applications, and advancements.

3. Development of strategies to mitigaevironmental impact and
promote sustainability in chemical manufacturing.

4. Identification and resolution of safety hazards in chemical plants ar
laboratories.

5. Implementation of green chemistry principles to reduce the use of
hazardous substances and energy consumption.

6. Role of renewable energy sources in powering chemical manufact
processes.

7. Advancements in catalysis and its applications in green chemistry.

8. Innovative techniques for biomass conversion and utilization in the
chemical industry.

9. Role of renewable energy sources in powering chemical manufactt
processes.

10. Chemistry and technology of petroleum refining and coal chemistry

REFERENCES

1. Riegel's

handbook of industrial chemistdyA.Kent, CBS Publishers, New Delhi
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NooahswN

8.

9.

EngineeringChemistry P.C.Jain, M.Jain Dhanpat Rai & Sons, Delhi
Survey of Industrial Chemistry, Third Editiéthilip J. Chenier Publications, New Delhi
Engineering ChemistnyB.K.Sharma, Goel Publishing House, Meerut
Industrial ChemistryO. P. Vermani, A. K. Narula, Galgotia Publications Pvt. Ltd., New Delhi.
The Text Book of Industrial chemistAashis Roy, 2018
Industrial Safety Managemer&rd Edition, Deshmukh. L.MTata McGraw Hill, New Delhi,

2008

Chemical Hazards and Safe®nd Edition, Shrikant Dawande, Khanna Publishers, 2012
Industries in KeralaK.R.Rajan.
10.Green Chemistry; Theory and Practiggnastas. P.T, Warner, J,0xford University Press,
Oxford, U.K, 1998.
11.Green Chemistry Environment Friendly AlternativBeishmi Sanghi and M.Nsrivasthava,
Narosa Publishing House, 2006

Course Outcomes

Upon completion of the course the graduate will b§ Cognitive PSO
No.
able to Level addressed
Analyzeraw materials, processes, and industrial
CO-1 | sectors in India, focusing on Kerala's chemical An 1,3
industries.
Understand the production, properties and uses, o
CO2 |. : ) . : U 1,2
industrial gases and inorganic chemicals.
Explain petroleum and coplocessing methods and
CO3 |. : . : U 1,2
identify resulting chemical products.
CO-4 | Implement safety measures for hazards in industrij Ap 4
Evaluate industrial processes using green chemist
CO5 g : : E 1,2
principles and propose sustainable alternatives.
R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the CourseINDUSTRIAL CHEMISTRY -l
Credits: 4:0:0 (Lecture:Tutorial:Practical)
CcO Cognitive | Knowledge | Lecture (L)/ | Practical
No. co PO/PSO Level Category | Tutorial (T) P)
1 CO1 1,3 An C L
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2 CO-2 1,2 U C L
3 CO3 1,2 U C L
4 CO4 4 Ap P,.C T
5 CO5 1,2 E C T

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COs with PSOs and POs:

PS| PS| PS| PS| PS |PO1|PO2|PO3|PO4|PO5| PO6 | PO7 | POS8
O1 | 02| 03|04 | 05
CO1l| 3 - 3 - 2 3 3 - - - - - -
COo2| 3 - 1 - - 3 3 2 - - - - -
CO3| 3 3 - - - 3 3 - - - 3 - -
co4| - - 2 - - 3 3 - - - - - -
CO5| 3 3 3 - 3 3 2 - - - - -
Correlation Levels:
Level Correlation
- Nil
1 Slightly / Low
2 Moderate / Medium
3 Substantial / High
Assessment Rubrics:
A Quiz/AssignmentQui z/ Discussion / Seminar

A

A Programming Assignments

A

Midterm Exam

Final Exam

Mapping of COs to Assessment Rubrics:

Internal Exan Assignment Project Evaluatiofl End SemestdExaminations
CO1 n n n
CO2 n n
CO3 n n
CO4 n n
CO5 n
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Discipline CHEMISTRY
Course Code UK3DSECHE204
Course Title POLYMER CHEMISTRY |
Type of Course DSE
Semester 3
Academic Level 200- 299
CourseDetails Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
4 4 hours - . 4

Prerequisites

1. Higher secondary level chemistry

Course Summary

The course delas with polymer chemistry, students delve int
historical development, classification, methods of polymerization
diverse applications of polymers, including plastics, enginee
plastics, elastomers, and fibers. Through probdeiang exercises
seminars, open discussions, and assessments, students gain
understanding of polymer synthesis, strucionraperty relationships
and reallife applications,

Detailed Syllabus:

Module | Unit Content Hrs
POLYMER CHEMISTRY | 60
[ BASIC PRINCIPLES OF POLYMER CHEMISTRY 12

1 | Historical development of polymer chemistry. Monomers, polymers, | 2
repeating units, functionality.

2 | Nomenclature of polymers. Importance and applications of polyimers 4
acrylic, vinyl, cellulosefluorinated, poly ethylene, & SAN copolymer.

3 | Classification of polymers. Ladder and spiral polymers: s 3
configuration. DL isomers and tacticity.

4 | Inorganic polymersimportance, advantages and applicati@tgicture, 3
preparation and properties of silicones and polyphosphazenes.
Comparison with organic polymers.

Il METHODS OF POLYMERI ZATI ON 18

1 |[Free radical a d dG htaii onn gpr ool wyt nme rpioj 4
Mechani sm of chain growtrhhpraaglay
termination. Types of free radi

I nitiators).
exampl es.

Il niti atorifedrdtcii®en
Chain transfer react
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2 |l onic poliymdroinaat iammd cati oni c 4
il onic polymerizations. Mec hani
pol ymerizations. Counter i ons.
3 |[Coordination polymeri zdtaitdrma: csa| 3
Met al cacaheg st s. Bi metallic and
4 [Condensation or sté&Apegraget hupo| 3
characteristics, extent of rea
5 |Copolymerization: rand@Gmpolay men 4
i nvol ving two monomers (free r
techniques (bulk, solution, su
Il nterfacial condensation.
[l PLASTI CS AND ENGI NEERI NG PLASTI CS| 9
1 |[Preparation, structure and pro| 3
LLDPE and PP),; wvinyl pol ymer s
2 |[Tefl on and polyurethanes; Pheng¢ 2
resins; nylons and polyesters
3 |[Engineering plastics, ABS, poly 4
pol ysul phones, pol yi mi des, pol
| i guid crystalline polymers.
\Y] ELASTOMERS AND FI BRES 9
1 [Natur al rubber, composition, pl 5
Structure, properties and prep
NBR, polychloroprene, poNyisbbi
Recl ai med rubbers.
2 |[Thermopl ast-advahbagesmerpgol yuret 2
3 |[Fibres: natural (structure and]| 2
properties of nylon, polyester
Vv OPEN ENDED MODULE: Learning throu| 12
open discussiappsicatrealk, | aksi gnm
Open book exams, etc on the above
References:
1. Bi | | me&extkook of pdlymerscierdce John Wil ey and Sons.
2. D. D. D e s Phpseal chemistryfiof macromolecudes V pusblicaéidns, New Delhi,
1985.
3. V. R. Gowari ker , N. V. V iPalywerrSaendea n Wahdy J Ea St
1986.
4. K.J. Saundergrganic Polymer Chemistyy"® Edn., Chapman and Hall, London, 1988.
5. Gowri Sankar Misralntroductory PolymeChemistry New Age International, New Delhi.
6. P GhoshPolymer Science & Technolgglata McGraw Hill Education, 1991.
7. Jeol R. FriedPolymer Science & Technologyrentice Hall of India (P) Ltd. New Delhi, 1999.
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Course Outcomes

Upon completion of the course the graduate will bg Cognitive PSO
No.
able to Level addressed
CO-1 | DifferentiatebetweenNatural and syntheticpolymers U PS0G1,2,3
CO2 lLJJrrlli(tJISerstand polymerizationprocessof monomeric U PSO1.2.3
coO3 Critically analysethe advantagesind disadvantages AN PSO
of polymers 1,2,3,4
CO4 | Analysedifferent Applicationsof Polymers An PSQG1,2,3
Enhance problersolving and critical thinking skills, PSG
CO-5 | by applying the knowledge of polymer chemistry tq  Ap, E
) 1,2,3,4,5
addresgractical challenges
R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the CoursePOLYMER CHEMISTRY |
Credits: 4:0:0 (Lecture:Tutorial:Practical)
r . Lecture .
CO co PO/PSO Cognitive | Knowledge (L)/Tutorial Practical
No. Level Category ™ (P)
PO-1,2,6
1 CO1 PSO1.2.3 U F,C L
PO-1,2,6
2 CO-2 PSO1.2.3 U F,C L
PO1,2,6
3 CO3 PSO1.2.3.4 An C L
PO-1,2,6
4 CO4 PSO1.2.3 An P L
PO1,2,3,6
5 CO5 PSO1.2.3.4.5 Ap, E P L/T
F-Factual, C- Conceptual, RProcedural, M-Metacognitive
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Mapping of COs with PSOs and POs:

Pfo Pgo Pio Pio Pgo Po1 | PO2| PO3| PO4| PO5 | PO6 | PO7 | POS

COo1| 3 2 2 - - 2 1 - - - 1 - -
CO2| 2 3 2 - - 1 1 - - - 2 - -
CO3| 2 2 3 2 - 2 1 - - - 2 - -
CO4| 2 1 2 - - 2 2 - - - 2 - -
CO5| 1 2 2 1 2 3 2 - - - 3 - -
Correlation Levels:

Level Correlation

- Nil

1 Slightly / Low

2 Moderate / Medium

3 Substantial / High

Assessment Rubrics:

A Quiz/AssignmentQui z/ Discussion / Seminar
A Midterm Exam

A Programming Assignments

A Final Exam

Mapping of COs to Assessment Rubrics:

Internal Exan Assignment Project Evaluatioff End Semester Examinatio
CO1 n n
CO2 n n
CO3 n n
CO 4 n n n
CO5 n n
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Discipline CHEMISTRY

Course Code UK3DSECHE205

Course Title FORENSIC CHEMISTRY |

Type of Course | DSE

Semester 3

Academic Level | 200- 299

Course Details Credit Lecture | Tutorial Practical Total

per week | per week| perweek | Hours/Week
4 4 hours - - 4

Prerequisites 1. Higher secondary level science knowledge

Course Summary| The course covers topics includifgriminology, Domains in Forensic
Science, Forensic Laboratoriesat National and International levelg
Forensic Institutionstheir Role, Functions, Services, and Functionaliti
Legal Provisions Related to Forensic Science

Detailed Syllabus:

Module | Unit Content Hrs
INTRODUCTION TO FORENSIC SCIENCE 60
[ CRIMINOLOGY 9

1.1 | Crime: Definition of crime, history and development, victimolog 2
criminologicalperspective
1.2 | Characteristics of crime, classification of crimes: White collar crif 2
professional crime, organized crime.
1.3 | Crime against persongroperty and Statgresent scenario of crim¢ 2

in India

1.4 | Criminal and Criminology: Definition of criminal, classification ¢ 2
criminals

1.5 | Definition of criminology, growth of criminology in India 1

Il INTRODUCTION TO FORENSIC SCIENCE - | BASIC PRINCIPLES 12
2.1 |Introduction, Definition, need, significance and scope of Forel 2
Science
2.2 | Principles of Forensic Science, multi professional mwdti personal| 2
aspects of forensic science.
2.3 |Domains in Forensic Science: Forensic Biology, Forensic Mediq 2
Forensic Toxicology,
2.4 |Forensic Osteology and Odontology, Forensic Physics. 2
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2.5 |Forensic Photography, Ballistics, Fingerprint, Questioneq 2
Documents
2.6 |Forensic Psychology, Forensic Anthropology, \Aifd Forensics,| 2
DNA profiling, Computer Forensic etc.,
1] FORENSIC LABORATORIES AND FORENSIC INSTITUTIONS - 15
ROLE, FUNCTIONS
3.1 |Historical Development and Growth of Forensic Scien 2
Laboratories in India Central and State Level Laboratories, Servig
and Functionalities provided bsarious FSLs, Various Divisions 0
the FSL

3.2 | Qualifications of forensic scientists. Duties of foreny 3
scientists.Functions of Forensic Scientist, Police officers
Prosecution, Judicial Officers, and Medico legal expert etc.
3.3 |Problem of proof in Forensic Science, Ethical issue in Fore| 3
Science: Definition of ethics, professional standards for practic
Criminalistics, sanction against expert for unethical conduct

3.4 | Historical Development of Police System in India. Police in Ind] 2
Constitution
3.5 | Objective ofPolice General organization of Poli¢erensic science 3
in national international perspectives, including set up of INTERR
and FBI.
3.6 | Various institutions and their functioningNFSU, NCRB, CDTS,| 2
CCMB, CDFT, NTRO etc
\Y, LEGAL PROVISIONS RELATED TO FORENSIC SCIENCE 12
4.1 |Definition of Law, Court, Judge, Crime and Criminal, Basic Le¢ 3
TerminologyConstitution of India: Preamble, Article 20, 21, 22
4.2 | Offences person, property, and stagdevant section in IPC/BNS 3
4.3 |Indian Evidence Act/BSSSections 32, 45, 46, 47,57, 58, 60, 73,1] 3

136, 137, 159.
4.4 | Criminal Procedure Code/BNSS: Sections 291, 292, 293. 3
\% OPEN ENDED MODULE: Learning through problem solving, 12
seminars, open discussions, assignmaetiscussions, Quizzes, Open bog
exams etc

1. Seminars with legal experts

2. Assignments on news paper crime reports
3. Visit to Laboratories

4. Debates on present crime issues

References

1. Richard SafersteirCriminalistics: An Introduction to Forensi8cience Pearson Publishing,
2. Brent E. Turvey,Criminal Profiling: An Introduction to a Behavioral Evidence Analysis
Academic Press
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3. Sharma, B.RForensic Science in Criminal Investigation & Trialdniversal Publishing Co.,

New Delhi, 2003

4. Nanda B.B andewari, R.K;Forensic Science in IndigA vision for the Twenty First Centyry

Select Publisher, New Delhi, 2001.

5. Houck, M.M & Siegel, J.AJFundamentals of Forensic Scienascademic Press, London,

2006.

6. James, S.H and Nordby, JEhrensic ScienceAn Introduction to Scientific and Investigative

TechniquesCRC Press, USA, 2003.

© 0N

Lawyers Forgotten Books: India; (2000).

Bag, R.K.Supreme Court on Criminal LavAsia Law House: (1999).
Deb, R.Criminal Justice The Law Book Co. Pvt. Ltd: Allahabad; (1998).
Gross, H. Criminal InvestigatierA Practical Handbook for Magistrates, Police Officers and

10.The Indian Evidence Act (1872), Amendment Act (2Q02iversal Law Publication: (2003).

Course Outcomes

Sl1 |[Course Out come Upon compl gCogni|l PSO

No|be able to Leve

1 |[I'l'lTustrate the basicsCrofmi o U 5
Criminology in India.

2 |Demonstrate the basic prin| U 3
and various domai ns.

3 |Recognizes the rforenand 1 al R 3,5
forensic I nstitutions.

4 |[ldentify the | egal provi sid A 3
Science

5 |[Classify the different crin Ap 5
sol ving

R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create

Name ofthe Course: FORENSIC CHEMISTRY |

Credits: 4:0:0 (Lecture:Tutorial:Practical)
CO Cognitive | Knowledge | Lecture (L)/ | Practical
No. co PO/PSO Level Category | Tutorial (T) (P)
1 CO1 5 U C L
2 CO-2 3 U F,C L
3 CO3 3,5 R F,CP L

University of Kerala 168



FYUGP1 Chemistry Syllabug024

4 CO4 3 A F,C,P L

5 CO5 5 Ap F,C,P,M LT

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COs with PSOs and POs:

PSO | PSO| PSO | PSO| PS
1 5 3 4 | o5 POl1| PO2| PO3| PO4 | PO5| PO6 | PO7 | POS8
Co1 - - - - - 2 - - - - - - -
CO2 - - - - - 2 - - - - - - -
CO3 - - - - - - 2 - - - - - -
CO4 - - - - - - - - - - - - 3
CO5 - - - - - - - - 3 - - -

Correlation Levels:

Level Correlation
- Nil
1 Slightly / Low
2 Moderate / Medium
3 Substantial / High

Assessment Rubrics:

A Quiz/AssignmentQui z/ DiSemismsdaron |/
A Midterm Exam

A Programming Assignments

A Final Exam

Mapping of COs to Assessment Rubrics:

Internal Exan Assignment Project Evaluatioff End Semester Examinatio
CO1 n n n
CO2 n n
CO3 n n
CO4 n n
CO5 n n
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Discipline CHEMISTRY

Course Code UK3DSECHE?206

Course Title CHEMISTRY OF NANOMATERIALS  -I

Type of Course | DSE

Semester 3

Academic Level | 200299

Course Details Credit Lecture | Tutorial Practical Total

per week | per week| per week | Hours/Week
4 4 hours 4

Prerequisites Higher secondary Chemistry

Course Summary| This course covers the fundamental principles of materials scieng
engineering, including atomic structure, crystallography, mecha
properties, electrical properties, thermal properties, and mag
properties. It also explores the synthesis, @ssmg techniques (
materials and it's vide applicationsviariousfields.

Detailed Syllabus:

Module | Unit Course Description Hrs
CHEMISTRY OF NANOMATERIALS - 60
I INTRODUCTION TO MATERIALS SCIENCE 9
1.1 | Definition and scope of materiathemistry 3
1.2 | Historical Perspective 1
1.3 | Classification of MaterialsMetals and alloys, Polymers, Ceramics and glag 3
Composites, Advanced MaterialsSemiconductors, Biomaterials, Sm
materials, Nanomaterials
1.4 | Importance ofaterials chemistry in technology and industry 2
Il ATOMIC AND MOLECULAR STRUCTURE OF MATERIALS 9
2.1 | Introduction, Atomic StructurEundamental Concepts 1
2.2 | Bonding Forces and EnergieRrimary Interatomic Bondslonic, covalent| 2
metalicbondi ng; Secondary bonding or
2.3 | Structure of Crystalline Solid-undamental concepts Bravais lattices, unit ¢ 3
Crystal systems, Crystallographic Points, directions, and Planes
Closed Packed Crystal structww&CC, FCC, HCP
2.4 | Defects in Crystals: Imperfections and their impact on properties. 3
M PHYSICAL PROPERTIES OF MATERIALS 9
3.1 | Mechanical propertiesStress, strain, and elastic deformation, Tensile test| 2

Plastic deformation
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3.2

Thermal propertiesHeat capacity and thermal conductivity; Thermal expan
and its measurement

3.3

Optical properties- Reflection, refraction, and dispersion, Absorption
transmission of light

3.4

Electrical & Magnetic Propertie€onductivity, resistivity
Dielectric materials and polarization
Magnetic materialsFerromagnetism, paramagnetism, and diamagnetism

A\ SYNTHESIS, PROCESSING AND APPLICATIONS OF MATERIALS

4.1

Solid-state reactions
Powder preparation methods (milling, comminution)
Sintering and densification technigues

4.2

GasPhase Reactions

Chemical vapor deposition (CVD), Physical vapdaposition (PVD)
Plasmaenhanced CVD

Physical vapor deposition (PVD) techniques (sputtering, evaporation)

4.3

Liquid phase reactions

Solgel processing, Hydrothermal, solvothermal
Chemical vapor deposition (CVD)
Electroplating an@lectroless deposition

Spin coating and dip coating

4.4

Emerging Processing Techniques
Additive manufacturing (3D printing)
Selfassembly and biomimetic synthesis

4.5

Electronic and Optoelectronic Applications
Applications inmicroelectronics, photonics, and telecommunications

4.6

Materials for Energy storage and Conversion:

Energy Storage Materials: Batteries, supercapacitors, and fuel cells
Energy Conversion Materials: Solar cells, thermoelectric materials,
hydrogen storage materials

4.7

Biomaterials and Medical Applications
Implants, prosthetics, medical devices, drug delivery systems, tissue engir
and regenerative medicine

4.8

Environmental and Sustainable Applications
Recycling, greematerials, and sustainable manufacturing
Materials for pollution control, water treatment

Vv OPEN ENDED MODULE: Learning through problem solving, seminars, open

discu

ssions, assignment discussions, Quizzes, Open book exams etc

12

1.Defention and scope of material chemistry

2. Importance of materials chemistry in technology and industry

3. Bravais lattices, unit cell, Crystal systems

4.Closed Packed Crystal structurBEC, FCC, HCP

5.Mechanical, thermal, optical, electric and magnetic properties of materig
6. Emerging Processing Techniques of materials

7. Materials for Energy storage and Conversion

8.Applications of materials in various fields
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References

W.D Callister. JrMaterials Science and Engineeringiley India Pvt. Ltd, 2007

Raghavan VMaterials Science and Engineeringth Edition, Prentice Hall of India, 1998
Joel | . Ger st en @hePBhydics amdlGhemistykof Mater@lS mWwt | e § ,
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2

Course Outcomes

Upon completion of the course the graduate will be | Cognitive PSO
No.
able to Level addressed
Students will get to know the different classes of
CO1 . . . , U 1,3
materials and its importance in technology and indusit
Understand the interatomic bondingswlids and the
CO2 |type of bond allows then R,U 1,2
properties
Describe the difference in atomic/molecular structure
CO3 . \ . U 1,2,3
between crystalline and noncrystalline materials.
Describe how faceenterectubic and hexagonal close
cO4 packed crystal structures may be generated by the Ap 13

stacking of closgacked planes of atoms.
Identify the imperfections in crystals

Define and differentiate between various physical
CO-5 | properties of materials, including mechanical, therma U 1,2,3
optical, and magnetic properties.

Describe the fundamental principles and various
techniques involved in the synthesis of materials,

CO6 : . U 1,2,3,5
encompassing metals, ceramics, polymers, and
composites.
Relate thematerial properties (mechanical, thermal,

CO-7 | optical, electrical, etc.) to their suitability for specific U 1,3,5

applications.

R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, GCreate
Name of the CourseCHEMISTRY OF NANOMATERIALS -l

Credits: 4:0:0 (Lecture:Tutorial:Practical)
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| co |popsol Comie | KiovedseLoce (1 Pracin
1 Col 1,3 U F,C L
2 CO2 1,2 R, U C T
3 CO3 1,2,3 U C L
4 CO-4 1,3 Ap F,C L
5 CO5 1,2,3 U M T
6 CO-6 1,2,3,5 U C L
7 CO-7 1,3,5 U M L

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COs with PSOs and POs:

PSO| PSO| PSO| PSO4| PS| PO1| PO2| PO3 | PO4 | PO5| PO6 | PO7 | POS8
1 2 3 05
Co1 2 - - - 2 1 - - - - - -
CO2 3 3 - - - 3 2 - - - - - -
CO3 2 1 3 - - 3 2 - - - - - -
CO4 3 - 2 - - 2 2 - - - - - -
CO5 3 3 2 - - 3 3 - - - - - -
CO6 3 2 3 - 3 3 3 - - - - - -
CO7 2 - 3 - 2 3 2 - - - - - -
Correlation Levels:
Level Correlation
Nil
Slightly / Low

Moderate / Medium
Substantial / High

WIN ||

Assessment Rubrics:

A Quiz / AssignmentQu i z / Di scussion / Seminar
A Midterm Exam
A Programming Assignments
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A Final Exam
Mapping of COs to Assessment Rubrics:

Internal Exam Assignment Project Evaluatiorf End SemestdExaminationg

COo1 n n
CO 2 n n
CO3 n n
CO4 n n \ n
CO5 n n n
CO6 n n

CO7 n n

University of Kerala 174



FYUGP1 Chemistry Syllabug024

University of Kerala

Discipline CHEMISTRY
Course Code UK3DSECHE207
Course Title MEDICINAL AND PHARMACEUTICAL CHEMISTRY I
Type of Course | DSE
Semester 3
Academic Level | 200299
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| perweek | Hours/Week
4 4 hours - - 4

Basic knowledge on organic chemistry

Introduction to the drug discovery process, Historical perspective
milestones, Importance of drug discovery in healthcare. Opportu
for innovation in this field. This course outline provides a compreher
overview of the stages of drug discoyerfrom lead discovery t
regulatory considerations, while also covering essential concepts s
pharmacokinetics and familiarize the pharmacological terms involy

Pterequisites
CourseSummary

Detailed Syllabus:

Module | Unit Content Hrs
MEDICINAL AND PHARMACEUTICAL CHEMISTRY | 60
I DRUG DESIGN AND DEVELOPMENT 9
1.1 | Drug discovery Introduction to Stages of drug discovergrget 2
identification, Target validation
12 Definition of L€&ddaepisnidr hgealdi s( 2
optimizati on
13 |Search for -beadctiompocaommpounds | 2
Accident al |l ead discovery (Pen
1.4 | MetabolitesExamination of metaboliteexploitation of side effects of 3
drug Need of Moleculamodificationreduce toxicity, lipid solubility,
alter metabolism, orally active compound
Il TERMINOLOGIES OF DRUG DISCOVERY AND 18
PHARMACOLOGICAL ACTIVITY
2.1 | Objectives of Pharmacodynamics 2
2.2 | Terminologies drug, pharmacognospharmacy, pharmacology, 3
pharmacokineticADMET properties,
2.3 | Clinical pharmacology, pharmacotherapeutics, chemotherapy, toxicq 2
2.4 | Antimetabolites, Mutation, Bacteria, Virus, Fungi, Actinomycetes 1
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2.5 | Pharmacophore, vaccingdarmacopeia, posology and therapeutic in¢ 3
Sources of drugi dosage form$ bio availability,L i pi ns ki 0 s
2.6 | Routes of administration of drtigabsorption, distribution and 1
elimination of drugs

2.7 | drug metabolisnii Structure and pharmacological activity 3
2.8 | Effect of i unsaturation, chain length, isomerisnmalogens, amino, 3
nitro, acidic, Effect ofjroups- aldehydic, keto, hydroxyl and alkyl
groups.
[l CLASSIFICATION OF DRUG 9
3.1 | Definition, history, present status and scope of Pharmacognosy 2

3.2 | Elementary idea on classification of drugs: Alphabeti€akonomical 4
Pharmacological Chemical- Chemaotaxonomical
3.3 | Quality control of crude drugs: Different methods of adulteration of c| 3
drugs- Evaluation of crude drugs
v TRADITIONAL AND MODERN METHODS OF DRUG 9
DEVELOPMENT
4.1 | Drug-Discovery and development in tHeast, Present; Comparison of | 2
traditional and modern methods of development of diugs

4.2 | Drug design by method of variatiérdisjunction and conjunction 2
methods.
4.3 | Some important Indian medicinal plaiit3ulsi, Neem, Kizhanelli, 5

Semparuthi, Panikoorka, Adadodai, Turmeric and Panikoorkka uses
Common diseases and their treatment
Vv OPEN ENDED MODULE: Learning through Discussion, Assignment, 12
Presentation, Quizzes, Open book exams etc
1 | Provide examples of successful target identification and validation 2
processes in drug discovery. Ask students to analyze these cases al
discuss the importance of target selection
2 | students research the stories behind the accidental discoveries till n¢ 2
and discuss the implications for modern drug discovery
3 | Assignment to identify the medicinal plants of regiangbortance and 2
find the major bioactive metabolites
4 | Conduct power point presentation on classification of drugs elucidati 2
two examples each based on Alphabeti€akonomical
Pharmacological Chemical- Chemaotaxonomical
5 | Conduct quiz on regional name and botanical name of various medi¢ 1
plants of Ayurvedic importance

Reference:

1. Patrick, G.L. (2013)Introduction to Medicinal Chemistr{sth Edition). UK: Oxford
University Press.

2. Hakishan, V.K. Kapoor, (2017Medicinal and Pharmaceutical Chemistiyew
Delhi:Vallabh Prakashamitampura

University of Kerala 176



FYUGP1 Chemistry Syllabug024

3. Jayashree Ghosh, (1999)text book of pharmaceutical chemisttnd ed., S.Chand&
company, New Delhi.

4. Chatwal G R, (1991Rharmaceutical chemistry, organic (vi)., Himalaya publishing

house, Bombay.

D.Sriram & P.YogeeswarlMedicinal Chemistr2"? Edition

6. Patrick G, (2002)instant Notes Medicinal Chemistryiva Books Private Limited, New

Delhi.

Medical pharmacologadmaja Udayakumar, CBS Publishers and Distribution Pvt Ltd

8. Principles of Medicinal Chemistry: Modern Methods in Drug Desigiwghn Smith, Emily
Johnson: Wiley,2020.

o

~

Course outcome

Upon completion of the course the graduate will b§ Cognitive PSO

No. able to Level addressed

Understand the fundamentals of Drug Design and
CO-1 | importance in this present scenario. Familiarize thg R, U PSO5,3
terms involved in the drug discovery process

Apply the importance of functional group and the
CO-2 | structure of compounds in various pharmacologicg A C PS01,3
activity.

Differentiate Traditional and Modern methods of
CO-3 | Drug discovery process appreciate the technology An PS01,5
involved in latest drug discovery process

These topics equip students witb@mprehensive
understanding of natural drugs, their origins, chem

co-4 constituents, pharmacological actions, and therape U, Ap PSOL.3
applications
These tasks provide a comprehensive understandi
of various aspects of drug discovery, from target

COS5 identification to drug classification and traditional U Ap.E | PSO123

medicine. They foster critical thinking, research ski
and an appreciation for the complexitiesraddern
pharmacology.

R-Remember, UUnderstand, Ap-Apply, An-Analyse, E-Evaluate, C-Create
Name of the Course MEDICINAL AND PHARMACEUTICAL CHEMISTRY |

Credits: 4:0:0 (Lecture:Tutorial:Practical)
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CO Cognitive | Knowledge | Lecture (L)/ | Practical
No. co PO/PSO Level Category | Tutorial (T) P)
1 CO1 PSO5,3 R, U F L -
2 CO-2 PSO1,3 A C C,P L/T -
3 CO3 PSO1,5 An F,C L/T -
4 CO-4 PS01,3 U, Ap C,P L -
5 CO-5 PS01,2,3 U, Ap, E C,P L/T -
F-Factual, C- Conceptual, RProcedural, M-Metacognitive
Mapping of COs with PSOs and POs:
PSO| PSO| PSO|PSO|PSO| POl | PO2| PO3| PO4 | PO5| PO6 | PO7 | PO8
1 2 3 4 5
CO1 - - 2 - 1 - - 1 2 - - - -
Co2| 1 - 3 - - 2 - - - - - - -
CO3| 2 - - - 2 - - 2 - - - - -
CO4| 3 - 2 - - 3 - - - - - - -
CO5| 1 2 1 - - - - - - 3 - - -
Correlation Levels:
Level Correlation
- Nil
1 Slightly / Low
2 Moderate / Medium
3 Substantial / High
Assessment Rubrics:
A Quiz/AssignmentQui z/ Discussion / Seminar
A Midterm Exam
A Programming Assignments
A Final Exam
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Mapping of COs to Assessment Rubrics:

Internal Exam Assignment Project Evaluatiorl End Semester Examinatiot]
COo1 n n
CO 2 n n
CO3 n n
CO 4 n n v n
CO5 n
CO6 n
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$5\TY OF 4

%
University of Kerala

Discipline CHEMISTRY
Course Code UK3VACCHE200
Course Title LABORATORY SAFETY
Type of Course VAC
Semester 3
Academic Level 200- 299
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
3 3 hours - - 3

Prerequisites

1. Basic science knowledge and interest in chemistry

Course Summary

This courseprovides comprehensive training on laboratory sa
protocols, chemical hazards, proper handling of chemicals
apparatus, safety equipment usage, emergency procedureg
laboratory waste management, with a focus on Indian regulation
challengesStudents will gain essential knowledge and skills to en
safe and responsible practices in chemical laboratories, emphg
compliance with legal frameworks and environmental protection.

Detailed Syllabus:

Module | Unit | Content Hrs
LABORATORY SAFETY 45
I INTRODUCTION TO LAB SAFETY 6
1 | Introduction, EyeProtectionClothing Gloves, Laboratoryrotocol- 3
Laboratory Visitors Comportment in the Laboratory
2 | HousekeepingCleaning Glasswarelnhaling Harmful Chemicals
DistillationsT Extractioni Refrigerators Disposal- General Disposal | 3
Guidelines.
Il CHEMICAL HAZARDS 6
3 | Toxicity, Explosivity, Flammability, Corrosivity, Exposure Limits,
Sources of Information, Material Safety Data Sheets (MSDSSs), 3
Understanding an MSDS, Labels, Reading MSDSs and Labels, Phy
hazards, Environment hazards and symbols
4 | The Properties of Chemicals, Learning Chemistry from an MSDS,
Classifying Hazardous ChemicalSolvents and Their Hazard#\cids 3
and Bases A Few Examples of Toxic Material€Organic Peroxides
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and Peroxide Formers, Physical hazards, Environment hazards ang
symbols

WORKING WITH CHEMICALS AND APPARATUS 9

5 | Equipment Use Laboratory Hoods, Precautions for Using Electrical
Equipment, Centrifuges, Using Steam, Using Hrgbssure Air, 4
Ultraviolet Lamps.
6 | Controlling TemperatureOil and Sand Baths, Cooling Baths and Cqg
Traps, Dry Ice Cooling Baths and Cold Traps, Cryogenic Liquid 5
Cooling Baths and Cold Trapé/orking with Reduced Pressure.

SAFETY EQUIPMENT ,EMERGENCY PROCEDURES &
LABORATORY WASTE MANAGEMENT

7 | Generalinformation, Fires Fire Prevention, dealingvith a Fire,
PersonalnjuriesInvolving Fires
8 | Chemicalson Skin, Clothing, andEyes, OthePersonalnjury
Accidents, SpillCleanup
9 | Introduction to waste management, Chemical waste disposal, glass
disposal, emergency procedures, Response to incidents and accidg
10 | Indian regulations on chemical ahdzardous waste management, Br
idea on Legal Framework on Chemical and Hazardous Waste in In(
Issues and Challenges in Production, Storage and Transport of
Chemicals in India:

15

OPEN ENDED MODULE: 9

11 | Seminar presentations, group discussions, debates, quizzes, case
etc on the above modulesearching for safety equipments and ident
potential hazards in the lalzase studies involving lab accidents or
safety violationg Inspections in theab for safety hazard<Creative
and practical designs and innovative ideas for personal protection,
hazard warnings, emergency response systems etc.

(Or any other related activities introduced by the teacher)

References

1.

2.

o

Safety in AcademiChemistry Laboratories, volume 1, Accident prevention for college and
university students™" Edn (ISBN 0841238634), American Chemical SocietyashingtonDC.
Techniques of Safety Managem@8BN: 97818-8-5581396), Dan Petersen, McGraMill
Book Co. Ltd., New York, N.Y. USA.

Hazardous Chemical Data BogiSBN:081:5510721), G. Weiss, Noyes Data Corporation,
Park Ridge, New Jersey, N.Y. (USA).

Environmental Health & Safety ManagemeXicholas & Madelyn, Jaico Publishing House,
Mumbai.

Hazardous waste management, Volume I, Characterisation and treatment pReglyan
Sen Gupta.

Solid and Hazardous waste managem@tttedition, M.N.Rao.

Handbook on chemicals & hazardous waste management & handling in MOEBFCC.
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Course Outcomes

Upon completion of the course the graduate will bg Cognitive PSO
No.
able to Level addressed
Proficiency in implementing laboratory safety
measures, including proper attire and eye protectiq PSC
co1 adherence to laboratory protocols, and maintaining U, An, Ap 2,3,4,5
safe environment
CO-2 Identify physical and environmental hazards and An. A PSG
symbols associated with various substances. AP 2,3,4,5
CO-3 Proficiency in the safe and effective use of laborat AR A PSC
equipment and temperature control methods » AP 2,3,4,5
Competence in fire safety protocols, including
cO4 prevention measures, effective response to fires, & Ap E PSG
procedures for managing personal injuries caused P 2,3,45
fires or chemical exposure
Proficiency in wastenanagement practices and PSG
CO-5 | effective response to incidents and accidents in Ap, E 2345
laboratory settings e
Gain an understanding of Indian regulations
CO6 governing chemical and hazardous waste manage| U An PSC
and legal framework, issues, attthllenges related t( ’ 2,3,4,5
the production, storage, and transport of chemical
R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the Course: LABORATORY SAFETY
Credits: 3:0:0 (Lecture:Tutorial:Practical)
CO Cognitive | Knowledge | Lecture (L)/ | Practical
No. co PO/PSO Level Category | Tutorial (T) (P)
P0O-1,2,3,6,8
1 CO1 PS02.3,4.5 U, An, Ap C,P L -
PO-1,2,6,8 C,P
2 CO-2 PS02.3.4.5 An, Ap L -
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i E(s}é’zzﬁf,’g An, Ap C.P L -
4| cos | oomaus| AeE [TV ] _
5 | o5 | Doorsas| APE [T ] _
6 | coe PFE}slc’)zz’%i? U. An C,P ] _

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COs with PSOs and POs:

P\?O Pgo Pgo Pio P?O PO1| PO2| PO3| PO4| PO5| PO6 | PO7 | PO2
COo1 - 1 3 3 2 1 2 2 - - 2 - 2
CO?2 - 1 3 3 2 2 2 1 - - 2 - 2
CO3 - 1 3 3 2 1 2 2 - - 3 - 2
CO4 - 1 3 3 2 1 2 1 - - 2 - 2
CO5 - 1 3 3 2 2 1 1 - - 3 - 2
CO6 - 1 2 3 1 1 1 2 2 - 2 - 2
Correlation Levels:
Level Correlation

- Nil

1 Slightly / Low

2 Moderate / Medium

3 Substantial / High

Assessment Rubrics:

A Quiz/AssignmentQui z/ Discussion / Seminar
A Midterm Exam

A Programming Assignments

A Final Exam
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Mapping of COs to Assessment Rubrics:

Internal Exam Assignment Project Evaluatio End Semester Examinatio
CO1 n n n
CO 2 n n n
CO3 n n n
CoO4 n n n
COS5 n n n
CO6 n n
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SEMESTER 4
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University of Kerala

Discipline CHEMISTRY
CourseCode UK4DSCCHE200
Course Title INORGANIC CHEMISTRY I
Type of Course | DSC
Semester 4
Academic Level | 200- 299
Course Details Credit Lecture | Tutorial Practical Total Hours/Week
per week | per week| per week
4 2 hours - 4 hours 6

Prerequisites

1. Higher secondary level chemistry
2. UKIDSCCHE100 (preferable)

Course Summary

This course offers a comprehensive study of compounds oftraosition
elements, covering various topics such as glass manufacturing, boron comj
phosphorus oxides, halogen compounds, noble gases, inorganic polyme
nuclear chemistry. Additionlg, it includes practical experiments in inorgal
gualitative analysis and preparations of inorganic compounds, providing sti
with handson experience in the laboratory.

Detailed Syllabus:

Module | Unit Content Hrs
INORGANIC CHEMISTRY 1l 90
I COMPOUNDS OF NON-TRANSITION ELEMENTS 12
-Manufactureandusesof thefollowing Glass
1 : o ) . 3
-differenttypesof glassessilicates,zeolitesandsilicones.
-Borax- boronhydrides,boronnitrides,borazoleand carboranes 5
-Oxidesandoxyacidsof phosphorus.
-Refractorycarbides nitrides, salt like carbides poridesandsilicides.
-Oxidesandoxyacidsof halogengstructureonly)
4 | - Inter halogencompounds 2
-pseudchalogens
5 -Noble gasesuses,Xenon compounds structureand hybridizationin 5
Xenon flourides and oxyflourides
6 -Important inorganigolymers,phosphorusboronandsilicon based
polymersstructureandindustrialapplications.
Il NUCLEAR CHEMISTRY
Nuclear Stability and Decay Modes
7 |- Nuclear stability: factors influencing nuclear stability, neutreqproton 1
(n/p) ratio
-Modes of decay: al pha (0), bet
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- Packingfraction, mass defect, and binding energy

Fundamentals of Radioactivity

- Introduction to natural radioactivity
8 | - Decay constant: definition and significance 1
- Half-life and average life: definitions and calculations

- Derivation of decaygonstant (brief overview, not detailed derivation)

Disintegration Series and Modes of Decay
9 | - Overview of disintegration series 1
- Artificial transmutation and artificial radioactivity

Units and Measurement of Radioactivity
10 | - Units ofradioactivity and Measurement using GM counter, Wilsoncl 1
chamber, and scintillation counter

Nuclear Reactions and Applications
- Nuclear fission and fusion: atom bomb and hydrogen bomb

. Applications of radioactivity: 14C dating, rodating, neutron activatio 1
analysis, isotope tracers, dosimetry
- Application of radioactive isotopes in medicine: radio diagnosis

12 radiotherapy 1

- Merits and demerits of nuclear technology: environmental impact, s
concerns, energgroduction.

1] CHEMISTRY OF NANO MATERIALS 6

1 | Evolution of Nanoscience
- Historical overview of nanoscience: from ancient times to the model
- Key milestones and discoveries in nanoscience and nanotechnolog 1
- Contributions of earlyscientists and researchers to the developme
nanoscience

2 | Preparations of Nanoparticles

- Introduction to nanoparticle preparation methods

- Top-down approaches: techniques such as lithography and etching
- Bottomup approaches: methodscluding sotgel synthesis, colloidg 1
precipitation, coprecipitation, combustion technigques, sonochem
hydrothermal technique, and highergy ball milling
- Industrial applications.

3 | Carbon Nanotubes and Fullerenes
- Structure properties and unique characteristics of CNTs and fullerer

- Synthesis methods and applications of CNTs and fullerenes in varic 1
fields, such as electronics, materials science, and medicine

4 | Properties of Nanoparticles
- Overview of theproperties of nanoparticles
- Optical properties: examples of nanoparticles exhibiting op
phenomena (e.g., plasmonic nanopatrticles) 2
- Magnetic properties: discussion on magnetic nanoparticles and
applications in magnetic resonance imaging (MRI) and drug delivery
- Mechanical, thermal, and catalytic properties of nanoparticles with
relevant examples

5 | Applications of Nano Materials 1
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- Nano Sensors and its Applications in healthcare, environm
monitoring, security etc

- Quantum dots, its optical and electronic properties. Applications in |
Cells, Biomedical Imaging.

- Introduction to Surface Plasmon Resonance

v PRINCIPLES OF QUALITATIVE ANALYSIS 6

1 | Introduction to Qualitative Analysis: Definition and significance
qualitative analysis in chemistry. Basic principles of qualitative anal
separation, detection, and identification of ions or compounds.
Overview of the qualitative analysis process: systematic approach ar
testing schemes. Importance of qualitative analysis in research, indu
and environmental monitoring.

2 | Solubility Equilibria in Qualitative Analysis: Solubility product (Ksp) a
its importance in qualitativanalysis Predicting solubility of salts and
formation of precipitates. Common ion effect and its impact on solubi 2
equilibria. Selective precipitation and separation of ions based on
solubility rules

3 | Identification of Cations iQualitative Analysis:
Systematic analysis of cations: principles, procedures and chemistry

|l denti fication of Group | cati¢ 1
l denti fication of Group |1 cat.i
Identification of Group llic at i ons: Fej , Al ,

4 | ldentification of Anions in Qualitative Analysis:
Systematic analysis of anions: principles, procedures and chemistry

|l denti fication of Group | anion 1
Identification of Groupllanionss] , SO | , and G
|l denti fication of Group |11 ani

5 | Applications of Qualitative Analysis:
Realworld applications of qualitative analysis in various industries
fields.

Case studies highlighting timportance of qualitative analysis in 1
forensic science, environmental monitoring, and pharmaceuticals. Fu
trends and advancements in qualitative analysis techniques.
Vv PRACTICALS: INORGANIC QUALITATIVE ANALYSIS 60
I Qualitative Inorganic Analysis (Micro Analysis) 42

1 | Studies of the reactions of the following basic radicals with a view to| 10
their identification and confirmation:

Lead, Copper, Bismuth, Cadmium, Tin, Antimony, Ferrous, Ferric ior
Aluminium, Chromium, Zinc, Manganese, Cobalt, Nickel, Calcium,
Strontium, Barium, Magnesium, Potassium and Ammonium ions/radi

2 | Studiesof the reactionsf the following acidradicalswith a view to 10
their identification and confirmation:
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Carbonate Sulphide, Nitrite, Nitrate, Fluoride, Chloride, Bromide,
lodide, Borate, Acetate, Oxalate, Chromate, Phosphate and Sulphat
anions.

3 | Systematic qualitative analysis hyicroscale methods of salt mixtures | 22
containing two acidic and two basic radicals from the above list (mor
than one interfering radical should be avoided).

(Minimum 10 mixtures are to be analysed)

Il Inorganic Preparations (Open ended Minimum 4 preparations) 18
Preparation®f
1. Potashalum
2. HexaminecobaltChloride
3. TetraminecopperSulphate
4. Mo h rsdit s
5. Microcosmicsalt
6. Sodiumcobaltnitrate
7. Sodiumnitroprusside
8. vii) Manganes@hthalocyanin
9. Potassiuntrioxalatochromate
10. Potassiuntrioxalatoferrate

References:

1.

2.
3.

8.

9.

B.R. Puri L.R. Sharma, K.C. Kali&rinciples of Inorganic ChemistyMilestone
Publishers, New Delhi, 2010.

J.D. Lee,Concise Inorganic Chemistrith Edn., Wiley India Pvt. Ltd., 2008.

R. GopalanV.RamalingamConcise Coordination Chemistr§® Edn.,Vikas Publishing
House, New Delhi, 2001.

S. Prakash, G. D. Tuli, S. K. Basu, R. D. Madagyanced Inorganic Chemistrg" Edn.,
Vol. I, S Chand, 2012.

S. Manku,Theoretical Principles of Inorganic ChemisticGrawHill Education; New
edition (1 August 1982)

M.C. Day, J. SelbinTheoretical Inorganic Chemistrfast West Press, New Delhi, 2002.
J. E. Huheey, E.A. Keitler, R. L. Keitldnorganic ChemistmPrinciples of Structure and
Reactivity 4" Edn., Pearson Education, New Delhi,2013.

B.K. Sharmalndustrial chemistry11"Edn., Goel publishing House, Meerut, 2000.
M.N. Greenwood, A. Earnsha@hemistry of element&" Edn., Butterworth,1997.

10.JV. V.RamanujamfiSemimicro Qualitative Analysi®
11.E. S. GilreatiQualitative Analysisusing semimicro metho@ Mc Graw Hill.
12.A. Skoog D. M. West F. J. Holler, S. R. Crouclundamentals of Analytical Chemistry

8" Edn., Brooks/Cole, Thomson Learning, Inc., USA, 2004.

University of Kerala 189



FYUGP1 Chemistry Syllabug024

Further Reading

1. James E. House, Inorganic Chemistry, academic press, 2008.

2. W.U. Malik, G.D.Tuli, R.D. Madan, selected Topics in Inorganic Chemistry, S. Chand and
Co., New Delhi, 2010.

3. F.A. Cotton, G. Wilkinson, Advanced Inorganic Chemisty Ein., Wiley India Pvt. Ltd.,
New Delhi,2009.

Course Outcomes

Upon completion of the course the graduate will be] Cognitive PSO
No.
able to Level addressed
Gain an understanding of various materials such as
CoO1 glasses, boron c_ompounds, phosphorus oxides, R, U PSO1.2.5
refractory materials, halogen compounds, noble gag
and inorganic polymers.
Equip with the knowledge and skills to analyze nuclg
CO-2 | phenomena and evaluate the benefits and drawbac| U, An PS01,2,5
nuclear technology in various fields.
Gain a comprehensive understanding of the historic
CO-3 | development of nanoscience and nanotechnology, R, U PSO1,2
including key milestones and discoveries.
Enhance their problersolving and critical thinking PSO
CO-4 | skills by analyzingand comparing various methods fq An, Ap 1235
synthesizing nanoparticles across various fields. B
Enhance problersolving skills by providing practical
. . o : L ) ; PSO
CO-5 | insights into qualitative analysis applications in vari An, Ap 1235
industries. e
Proficiency in qualitative inorganic analysis techniqu
. : . . : . PSC
CO-6 | enabling to accurately identify cations and anions in| Ap, E 1234
complex mixtures. B
R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the Course: INORGANIC CHEMISTRY I
Credits: 2:0:2 (Lecture:Tutorial:Practical)
University of Kerala 190



FYUGP1 Chemistry Syllabug024

AR
1 | co1 ngll,g,S R, U e L :
> | coz 53%11’,223?5 U, An C.p L :
3 | cos ;9%11’,62 R, U e L :
4 | cos Ff’sf(})ll’?z”ss;?s An, Ap C\M L :
5 | cos Ff’%ll’?;’é% An, Ap C, M L :
6 | coeé 5;‘0111,32’,63 Ap, E P, M : P

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COs with PSOs and POs:

P?O P§O P§O Pio Pgo PO1| PO2| PO3| PO4 | PO5| PO6 | PO7 | PO8
CO1l| 3 2 - - 2 1 - - - - 2 - -
Co2| 3 2 - - 2 1 2 - - - 2 - -
CO3| 2 1 - - 1 - - - - 2 - -
co4| 3 3 2 - 2 2 2 2 - - 2 - -
CO5| 3 2 3 - 2 1 2 1 - - 2 - -
Co6| 1 2 2 2 - 2 2 - - 3 - -
Correlation Levels:
Level Correlation

- Nil

1 Slightly / Low

2 Moderate / Medium

3 Substantial / High
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Assessment Rubrics:

Quiz / Assignment/ Quiz/ Discussion / Seminar
Midterm Exam

Programming Assignments

Final Exam

Mapping of COs to Assessment Rubrics:

Internal Exam| Assignment | Project Evaluatior] End Semester Examinations
Co1 n n n
CO 2 n n n
CO3 n n n
co4 n n n
COS5 n n n
CO6 n n
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University of Kerala

Discipline CHEMISTRY
Course Code UK4DSCCHE201
CourseTitle ANALYTICAL PRINCIPLES |
Type of Course DSC
Semester 4
Academic Level 200-299
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
4 2 hours - 4 hours 6

Prerequisites

1. Higher secondary levehemistry
2. UK1IDSCCHE100

Course Summary

The course covers significant figures, error analysis, and va
chromatographic techniques including HPLC, TLC, and p
chromatography, as well as solvent extraction and gravimetric an
methods. Practical components include inorganic qualitatiadysis ang
gravimetric analysis techniques, providing students with hang
experience in analytical chemistry methods and preparing ther
accurate and precise chemical analysis in research and industry se

Detailed Syllabus:

Module | Unit Content Hrs
ANALYTICAL PRINCIPLES | 90
I SIGNIFICANT FIGURES & ERRORS IN CHEMICAL ANALYSIS 6
1 |Significant figures and Report 2
2 |Accuracy & Precision, DELasmil| 4
|l ndeterminate Errors, Detectio
|l ndeterminate Error
Il CHROMATOGRAPHY 9
Overview of Anal ytical Separat| 2
Met hods, Generalchdematrogprnrampmmy
chromatographic separati ons,
Adsor pti on, Partition, |l on exch
General Theory of Column Chr oma 2
i @hromat ography, Chromatographi
Selectivity, Column Efficiency,
High-Performance Liquid Chromatography, Stationary Phases in H| 2
Chiral Stationary Phases, Equipment for HPLC, Detectors

University of Kerala
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Thin-layer chromatography (TLC),sRalues, TLC stationary phases, Tl 2
mobile phases, TLC sample application, HP TLC developn
development tanks, HPTLC gradient elution, HPTLC, spot visualizatic
Paper chromatography: principle, papers as a chromatographic m¢ 1
modified papers, solvent systems, mechanism of paper chromatog
different development metho@scending, descending, horizontal, circt
spreading

1] QUALI TATI VE ANALYSI S & SOLVENT EX]
Inorganic qualitative analysissystematic approach and testing scher
Importance of qualitative analysis in research, industry, and environn
monitoring. Need for elimination of interfering acid radicals and ft
elimination methods oxalate, fuoride, borate, phosphate, chromg
arsenite and arsenate. Common ion effect, solubility product and
application in qualitative analysis.

Solvent Extraction: Principles| 4
Mul ti pl e FEaxttroacst Adri,ecti ng Sol v
di stribution principle (Craig

w|©

Met hods: Chel ate extraction, E
Synergic extraction
Techniqgues of Solvent Extracti| 2
Extraction, Applications of Sol
v GRAVIMETRIC ANALYSIS 6
l ntroduction to gravimetric an 4
and Particulate Gravimetry Pr ¢
Supersaturation and precipit
precipit@aneoinpi t @oproemat onpo€on
precipitation, Precipitation f
Ageing and filtration of preci 1

gl ass Waskimge,drying and ignift
Advantages of organic reagents| 1
gravi meydyoxXy quinoline (o0oXine)
\Y PRACTICALS: INORGANIC QUALITATIVE ANALYSIS & 60
| | Qualitative Inorganic Analysis (Micro Analysis) 42
1 | Studies of the reactions of the following basic radicals with a view to| 10

their identification and confirmation:

Lead, Copper, Bismutt§admium, Tin, Antimony, Ferrous, Ferric ions
Aluminium, Chromium, Zinc, Manganese, Cobalt, Nickel, Calcium,
Strontium, Barium, Magnesium, Potassium and Ammonium
ions/radicals

2 | Studiesof the reactionsf the following acidradicalswith a view to 10
their identification and confirmation:

Carbonate Sulphide, Nitrite, Nitrate, Fluoride, Chloride, Bromide,
lodide, Borate, Acetate, Oxalate, Chromate, Phosphate and Sulphat
anions.
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3 | Systematic qualitative analysis by microscale methods of salt mixtur{ 22
containing two acidic and two basic radicals from the above list (mor

than one interfering radical should be avoided).
(Minimum 10 mixtures are to be analysed)

Il Inorganic Preparations (Open ended Minimum 4 preparations) 18

Preparation®f
11.Potashalum
12.HexaminecobaltChloride
13. TetraminecopperSulphate
14.Mo h rsdit s
15. Microcosmicsalt
16. Sodiumcobaltnitrate
17.Sodiumnitroprusside
18.vii) Manganesghthalocyanin
19. Potassiuntrioxalatochromate
20. Potassiuntrioxalatoferrate

References

1. Vogel, A Text Book of Quantitative Inorganic Analysisngman, & edition, 1989.

2. Skoog, D. M. West and F. J. Hollélundamentals of Analytical Chemist§aunders College
Publishing, ¥ edition, 1996.

3. J. Holme and H. Perldnalytical Biochemistry3rd edition, Prentice Hall, 1998.

4. K. SharmaAnalytical Chemistry by PDFKrishna Prakashan Media(P) Ltd?d Edition, 2006

5. Gary D. ChristianPurnendu K. Dasgupta, Kevin A. Schégalytical Chemistry, Wiley, 7th
edition, 2013.

6. Skoog and D. M. WesErinciples of Instrumental AnalysiSaunders College Publishing, 5th
edition, 1998.

7. V.V.RamanujamfiSemimicro Qualitative Analysi®

8. E.S.GilreathiQualitative Analysisusing semimicro metho@ Mc Graw Hill.

Course Outcomes

NoO Upon completion of the course the graduate will bable | Cognitive PSO
' to Level addressed

Gain a comprehensive understanding of analytical datg

CO1 en.able.:.s accurate collectl_on, .anal.ys_ls, and reportlnf U, An PSO123
scientific endeavors while identifying and resolvi
potential sources of error.

CO-2 | Overview of analytical separation techniques, the princif U, An, Ap | PS01,2,3
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and classifications of chromatographic methods inclu
adsorption, partition, ion exchange, and size exclu
chromatography.
Gain knowledge in various chromatographic techniques
equip with the skills to perform chromatograph PSC
CO3 : . " AP, E
separations, optimize conditions, and analyze re] 1,2,3,5
effectively for diverse analytical applications.
Explore the principles, techniques, and applicationg
solvent extraction tounderstand the fundamentals PSC
COo4 . - : " An, Ap
extraction processes, optimize extraction conditions, 1,2,3,5
apply solvent extraction methods effectively.
Equip with the skills to perform precise quantitative anal,
CO-5 [ through gravimetric methods in analytical chemiy U, An PS01,2,3
practice.
Develop proficiency in identifying ions and compoundg
CO-6 | solution, enhancing analytical skills for qualitative chem| U, An PS01,2,3
analysis.
R-Remember, UUnderstand, Ap-Apply, An-Analyse, E-Evaluate, C-Create
Name of the Course: ANALYTICAL PRINCIPLES |
Credits: 2:0:2 (Lecture: Tutorial: Practical)
CO Cognitive Knowledge | Lecture (L)/ | Practical
No. co ROMPS0 Level Category | Tutorial (T) (P)
PO 1,6
1 CO1 PSO1.2.3 U, An F,C L -
PO 1,3,6
2 CO-2 PSO1.23 U, An, Ap C,P L -
PO 1,2,3,6
3 CO3 PSO1.235 AP, E P, M L -
PO 1,2,6
4 CO4 PSO1.2.35 An, Ap P, M L -
PO 1,2,6
5 CO5 PSO1.23 U, An F,C - P
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PO-1,6
PS01,2,3

F-Factual, C- Conceptual,P-Procedural, M-Metacognitive

6 CO-6 U, An F,C - P

Mapping of COs with PSOs and POs:

P‘EO P\gO PgO Pio Pgo PO1| PO2 | PO3 | PO4 | PO5| PO6 | PO7 | POS8
COo1 3 3 2 - - 1 - - - - 2 - -
CO?2 3 2 3 - - 1 - 1 - - 2 - -
CO3 3 3 3 - 2 1 1 1 - - 2 - -
CO4 2 3 2 - 2 1 2 - - = 2 - -
CO5 2 3 3 - - 1 1 - - - 2 - -
CO6 2 3 3 - - 2 - - - - 2 - -
Correlation Levels:
Level Correlation

- Nil

1 Slightly / Low

2 Moderate / Medium

3 Substantial / High

Assessment Rubrics:

A Quiz/AssignmentQui z/ Discussion / Seminar
A Midterm Exam

A Programming Assignments

A Final Exam

Mapping of COs to Assessment Rubrics:

Internal Exan Assignment Project Evaluatioff End Semester Examinatio
COo1 n n n
CO 2 n n n
CO3 n n n
CO 4 n D n n
CO5 n n
CO 6 n n n
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University of Kerala

Discipline CHEMISTRY
Course Code UK4DSCCHE202
Course Title ORGANIC CHEMISTRY Il
Type of Course | DSC
Semester 4
Academic Level | 200- 299
Course Details Credit Lecture | Tutorial Practical Total
per week | per week| per week | Hours/Week
4 3 hours - 2 hours 5

Prerequisites 1. Higer secondary level chemistry

2. UK2DSCCHE100

Course Summary| The course covers aromaticity for understanding the reactivity
stability of benzene and its derivatives. Organic reaati@shanisms
delve into nucleophilic and electrophilic substitutions, eliminations,
rearrangements, providing insights into the behaviour of org
compounds. Practical applications in quantitative analysis and or|
preparations enhance understandengd application of theoretics

concepts in realvorld scenarios.

Detailed Syllabus:

. Content Theory
Module | Unit ORGANIC CHEMISTRY II 75 Hrs
| | ARENES AND AROMATICITY 12

Concept of aromaticity Heat of hydrogenation and Heat
combustion of benzer€lectron delocalization and resonan
Representation of Benzene and Benzene derivatieasenclature o
Aromatic Compounds

Hu ¢ k eule-®ypes of aromaticity aromatic, antaromatic, non
aromatic Frost circle diagram for cyclobutadiene and benzene

2 Aromaticity in benzenoid and ndsenzenoid compounds and charg 2
rings, annulenes, fulvenes, azulenes
Mechanism ofaromatic electrophilic substitution energy profile

3 |diagram ni trati on sul phonati on, 3
alkylation and acylation.
Directive influence of functional group in mosobstituted benzene

4 with ring activating andleactivating groups©H, -NH., NO,, -CH;, - 4

CHO, COOH and halogens), Directive influence in disubstituted
benzene -@resol, mcholro nitrobenzene,-promotoluene
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5 | Carcinogenicity and toxicity of aromatic hydrocarbons 1
Il ORGANIC REACTION MECHANISM lI 12
Aliphatic nucleophilic substitutions: properties of nucleophi
leaving groups, solvents, mechanism of SN1, SN2 and SNi reag
energy profile diagram for Snd SNreactions, Effect ohature—of
leaving group, substrate, solvent and nucleophile/nucleophilicity
basicity in substitution reactions, Stereochemistry of SN react
Walden Inversion.
Neighbouring group participation (anchimesgssistance): example
7 | involving acetoxonium and phenonium ions, participation of lone 3
of electrons in substitution reaction
Aromatic nucleophilic substitutioni Uni and bimolecula
8 | displacement mechanism, Addition elimination (SNAr) akr$N1 3
reactions
9 Eliminationi addition (Benzyne) mechanism with evidence,
regiochemistry of addition of nucleophiles to substituted benzyne
1] ORGANIC REACTION MECHANISM Il 12
Elimination reaction: 1,1 and 1,2 eliminations, mechanisms of E]
E1CB and E2 reactions, Regioselectivity in elimination reactions
(Hof f mann and Saytzeff rul e ¢
E1l, and E2 reactions.
11 | Substitution vElimination 1
Electrophilic addition to carbeoarbon double bonds: mechanism
addition of bromine, hydrogen,.®, oxymercuration, and
12 hydroboration (followed by oxidation only), regioselectivity in
addition r eact irgdeasdpérdkiaea ekfentyy sterek
aspects, effect of substituents on the rate of additions, cis and tr
hydroxylation of alkenes and cycloalkenes.
Molecular rearrangement reactie@eneral mechanistic
14 | consideration$ nucleophilicrearrangement, electrophilic 3
rearrangement and carbene rearrangement
Wagner Meerwein rearrangement, Schmidt rearrangement and
15 | Lossen rearrangement, Steveearrangement, Fries rearrangemer 3
(with mechanism)
\Y, INTRODUCTION TO PHYSICAL ORGANIC CHEMISTRY 9
16 Reaction coordinateslifference between transition state and
intermediates, Energy profiles
Thermodynamic and kinetic control ifaction. The Hammond
17 | postulate (qualitative treatment). Primary, secondary and inversg 3
Kinetic isotopic effects
Methods of determining mechanism, identification of products,
18 | detection of intermediates, catalytic study, isotopic labeling, 3
stereochemical evidence, kinetic evidence

10
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\% ORGANIC CHEMISTRY PRACTICAL - Organic Quantitative
Analysis, Determination of Physical constants, Preparations and 30
separation techniques
Quantitative Analysis
19 | a) Estimation of phenol 3
20 | b) Estimation of Aniline 3
c) Determination of physical constanfsDietermination of melting 3
21 | point of an organic compound; ii) Determination of boiling point @
an organic compound;
Organic Preparations and separations
22 | a) Halogenation :Bromination of acetanilide 3
23 | b) Nitration of Acetanilide onitrobenzene 3
24 | c¢) Oxidation of benzaldehyde/Toluene/Benzyl chloride 2
25 | d) Acetylation of salicylic acid or aniline 2
26 | e) Benzoylation of phenol or aniline 2
f) Hydrolysis of ethyl acetate and benzamide 2
27 | g) Preparation of Sogpemonstration only) 2
d) Steam distillation Extraction of essential oil from citrus 2
28 . .
fruits/eucalyptus leaves (demonstration only)
e) Chromatography (demonstration only): i) TLC of simple organ 2
og | compounds (using TLC sheets); ii) *Paparomatographic
separation of mixture of inks and sugars; iii) Column
chromatographic separation of a mixture of dyes
30 f) Recrystallisation of any five different classes of organic 1
compounds
References
For Theory
Text books:
1. A.Bahl andB.S.Bahl, Advanced Organic Chemistry, S.Chand & Company, New Delhi.
2. L.G.Wade Jr, Organic Chemistry, Pearson Education, New Delhi.
3. K.S.Tewari, N.K.Vishnoi and S.N.Mehrotra, A textbook of Organic Chemisty, Vikas
Publishing House (Pvt) Ltd., Neldelhi..
4. S.C.Sharma and M.K.Jain, Modern Organic Chemistry, Vishal Publishing Company, New
Delhi.
5. D.Nasipuri, Stereochemistry of Organic Compounds: Principles and Applications, New Age
International Publizhers, New Delhi.
6. J.Clayden, N.Greeves and S.Warren, Organic Chemistry, Oxford University Press, New
York.
7.1 L Finar, A Or gidlnsth &diticrny Rearsos Educgtion, NewDelhi
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8. Physical Organic Chemistry, Neil Isaac¥ Rdition PHI, ELBS
For Further Reading

1. P.S.Kalsi, Organic Reactions, Stereochemistry, and Mechanism, New Age International
Publishers, New Delhi

. R.T.Morrison, R.N.Boyd. Organic Chemistry, Pearson Education, New Delhi.

P.Y.Bruice, Essential Organic Chemisty, Pearson Education, New Delhi.

. Peter Sykes, A Guide Book to Mechanism in Organic Chemistry, Pearson Education, New

Delhi.

G.M. Louden, Organic Chemistry, Oxford University Press, New York.

6. E.L.Eliel, Stereochemistry of Carbon compounds, Tata McGraw Hill Publishing House, New
Delhi.

7. J.March, Advanced Organic Chemistry, JONitey & Sons., NY.

8. S.M.Mukerji and S.P.Singh, Reaction Mechanism in Organic Chemistry, McMillan
Publishers.

9. R.O.C. Norman and J.M.Coxon, Principles of Organic Synthesis, CRC Press.

For Practicals

INFANN)

o

Textbooks

1. A.1 . Vogel, AA text book of Qualitative Ana
2.V. V. Ramanuj am, ASemi mi cro Qualitative Ana
3.E.S. Gilreath AQualitative Analysis using s
4. A. I . Vogel , AA text book of Qualitative I no
5. AlVogelA El ement ary Practical Organic Chemistr
6. J B Yadav,Advanced Practical Physical Chemistry, Goel ,Publishing House

For Further Reading

1. Day and Raman, ALaboratory Manual of Organ

2. B.Viswanathamnd P. S Raghavan , #APractical Physic
(Pvt.Ltd)

3.F. G Mann and B. C Saunder s "Edh Prieattangnamenl Or ga

4. A. Findl ay, APractical Physi cal Chemi stryo

5. R. C. Dbas and E. Behara, AExperi ment al Physic

6. N. K. , Vishnu, fAAdvanced practical organi c c

Course Outcomes

Cognitive

PSO addressed
Level

No. [ Upon completion of the course the graduate will be able to

Understand the concept of aromaticity, orientation effects U PSG1.23.4

o1 aromatic systems and toxicity of aromatic hydrocarbons
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Identify aliphatic and aromatic nucleophilic substitution,

Co2 elimination reactions and effects of NGP. R, U PSO1,2
Predict favourable reaction pathways for

CO-3 | substitution/elimination reactions and identify rearrangem| U,An PSQO1,2
reactions.
Identify various aspects of thermodynamic and kinetic col

CO-4 | of reactions and various methodsdetermination of reactior] Ap, An PSG1,2

mechanism.

Practice systematic scientific procedure for quantitative
CO-5 | analysis, preparation and separation methods of organic |U, Ap, C| PS0G1,2,4,5
compounds.

R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the Course: ORGANIC CHEMISTRY Il

Credits: 3:0:1 (Lecture:Tutorial:Practical)

| oo | popso | Comie |Kiovedse|Lecure L | prcicl
1 COoO1 PS01,2,3,4 U F L -

2 CO2 PS0O1,2 R, U F L -

3 CO3 PSO1,2 U,An C L -

4 CO4 PS0O1,2 Ap, An F.C L -

5 CO5 PS01,245| U, Ap,C P - P

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COs with PSOs and POs:

PSO1 | PSO2 | PSO3| PSO4| PSO5| POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8

COo1l| 2 1 2 3 - 2 - - - - - - -
cCoz2| 2 3 - - - 2 2 - - - - - -
CO3| 3 2 - - - 2 2 - - - - - -
co4| 2 3 - - - 2 2 - - - - - -
CO5| 2 2 - 3 3 2 2 3 - - 3 2 2
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Correlation Levels:

Level Correlation
- Nil
1 Slightly / Low
2 Moderate Medium
3 Substantial / High

Assessment Rubrics:

Quiz / Assignment/ Quiz/ Discussion / Seminar
Midterm Exam

Programming Assignments

Final Exam

= =4 =4 =4

Mapping of COs to Assessment Rubrics:

Internal Exam Assignmenti Project Evaluationl End SemestdExaminationg
Co1 n n - n
CO 2 n n < n
CO3 n n - n
CO 4 n n - n
CO5 n n n n
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University of Kerala

Discipline CHEMISTRY
Course Code UKADSCCHE203
Course Title CONCEPTS OF POLYMER CHEMISTRY
Type of Course | DSC
Semester 4
Academic Level | 200299
_ Credit Lecture | Tutorial Practical Total
Course Details per week | per week| per week | Hours/Week
4 3 hours - 2 hours 5
Prerequisites Higher secondary level chemistry

U To know the concept gfolymerization and types of polymer

U To understand the characteristics of polymers

U To acquire knowledge about the polymerization techniques
polymer processing

U To know the chemistry of individual polymers

U To have an idea about the recadvances in polymer science

Course Summary|

Detailed Syllabus:

Module | Unit Content Hrs
CONCEPTS OF POLYMER CHEMISTRY 75
[ INTRODUCTION TO POLYMERS 9

1 | Definition - Monomer, polymer and polymerizationclassification off 3
polymers on the basis of) @rigin - Natural, semi synthetic, synthetic, (
Physical properties and applicatief@ubbers, plastic, fibers (iii) Therm
response thermoplastics, thermosetting

2 | (iv) Structure Homopolymers (linear, branched, cross link or netwg 2
Copolymers (Random, Alternate, Block, Graft)
3 | (v) Crystallinity - noncrystalline (amorphous), seroiystalline 2
(vi) Mode of formation - Addition, Condensation Polymerizatig
(definition and examples only)

4 | (viii Methods of polymerization- Bulk, Solution, Suspensiol 2
Polymerization (definition and examples only)
I CHARACTERISTICS OF POLYMERS

5 | Glass transition temperature (Tgdefinition i Factors affecting Tg | 3
relationships between Tg and molecular weight and melting g
Significance of Tg and Tnintroduction to DTA and DSC as thern
characteristics.

©
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6 | Molecular weight of polymers. Number average, weigiterage, 3
sedimentation and viscosity average molecular weights. Degre
polymerization polydispersity index.
7 | Polymer degradation basic idea of thermal, photo and oxidat 3
degradation of polymersmechanistic pathways, Autooxidation, effect
environmental factors.

1] POLYMERIZATION TECHNIQUES AND PROCESSING

8 | Bulk, solution, suspension, emulsion and melt condens
polymerizations.

9 | Polymer processing- calendaring - die-casting, rotational casting 5
compression mouldinginjection moulding- blow moulding- extrusion
moulding and reinforcing.

H(©

v CHEMISTRY OF SOME COMMERCIAL POLYMERS 18
ADVANCES IN POLYMERS
10 | Preparation, properties and uses of the following polymers 3
Thermoplastics: polyethylene, polypropylene, polystyre

polyacrylonitrile, polyvinyl chloride, nylon, polyester.
11 | Thermosetting: Phenol formaldehyde resin, urea formaldehyde | 3
melamine formaldehyde, epoxy resin, polycarbonate.
12 | Elastomers: Natural rubber and synthetic rubber, Styrene and ne¢ 3
rubber.Vulcanization of natural rubbeBuna-N, BunaS
13 | Biodegradable polymers (Basic idea onEBjomedical polymers contact| 3
lens, dental polymers, artificial heart, kidney, skin and blood cells.
14 | High temperature and firesistant polymetsiliconespolyphosphazenes
15 | Conducting polymers: Polysulphur nitrile, polyphenylene, polypyrrolel 3
polyacetylenepolyaniline.

w

Vv PRACTICALS: POLYMER CHEMISTRY EXPERIMENTS 30
16 A. Determinations of Physical properties of polymers 5
Solubility, demeslittiyn,g shoefhtaevniionugr
17 B.Anal ysis of polymers 15
Preliminary investigation
El ement al anal ysi s

Classification of polymers
|l denti fication tests
18 C.Preparation of pol ymers 10

Preparation of polystyrene
PreparBRoipgpanpfine
Preparati-bor mb|l debywpdke resin

References:

1. V.R. Gowarikar, N. V. Viswanathan and J. SreedRatymer ScienceVNiley Eastern, 1995.
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S

8.

9.

F.W. Billmeyer,Text Book of Polymer Sciencd edition, John Wiley and sons, New York,
2002.

R. J. Young & P. A. Lovellntroduction to polymersChapman & Hall, London. Second
edition. Wiley online library 1991.

G.S. Mishra]ntroduction to polymer chemistryiley Eastern Ltd., New Delhi.

Wayne. R. Sorenson, Fred Sweeny, Tod. W. CamplRikeparation methods of polymer
chemistry- John Wiley & son, INC., Publication. 2001.

K.J.SaundersQrganic Polymer Chemistry2nd Edition, Chapman & Hall.1973, Newage
publishers 1993.

Laboratory Experiments in Chemistry | & Il, University Practical Book of Chemistry
University of Mumbai.

Dr. Kuruvilla Joseph, Dr. G. D. Gem Mathemadvanced practical polymer chemistpolymer
publication, 2001.

D.G. Hundiwale, V.D. Athawale, U. R. Kapadi, V.V. GitExperimental in polymer scienee
New age International (P) Limited, Publishers 2009.

10.Wayne R. Sorenson, Tod W. CampbPBleparative method in polymer science.
11.J. Urbanski W. Czerwinski, K. Janicka, F. Majewska & H. ZowAalalysis of synthesis

polymer & plasticsEllis Horwood limited 1st edition 1977.

12.J. UrbanskiHandbook of Analysis of Synthetic Polymers and Plasti8g7, Ellis Horwood

Ltd, publisher.

Course Outcomes

No.

Upon completion of the course the graduate will b§ Cognitive PSO
able to Level addressed

CO-1 | characteristics of polymers, including their structy R, U PS01,2,3

Understand the fundamental principles an

properties, and applications in various industries.

Gain insight into different polymerization techniqu
and processing methods, enabling students to an PSSO

CO2 and select appropriate methods for specific poly U, An 1,2,3,4

synthesis and production requirements.

Acquire knowledge of the chemistry behind commd

used commercial polymers, such as polyethyl PSO
CO-3 | polypropylene, PVCpolystyrene, and others, allowiy U, An

. - 1’213l4

students to comprehend their synthesis pathways

structureproperty relationships.

Explore advances in polymer science and enginee

: : : : PSO
CO4 |including emerging materials, novel synthg An, Ap 12345

methods, and innovative applications, fostering
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understanding of the latest developments and tren
the field.

Develop critical thinking and problesolving skills
necessary for evaluating and designing polybesed
CO-5 | materials angbrocesses, preparing students for carf Ap, E
in research, development, and industrial applicat
within the polymer industry.

PSG
1,2,3,4,5

Proficiency in the experimental determination
CO-6 | physical properties, analysis and preparation| U, Ap PS01,2,3
polymers.

R-Remember, UUnderstand, Ap-Apply, An-Analyse, EEvaluate, C-Create
Name of the Course: CONCEPTS OF POLYMER CHEMISTRY

Credits: 3:0:1 (Lecture:Tutorial:Practical)

0 o | porrso | cogie Ko Lot e
1 co1 ngll”gg R, U F.C L :
2 CO2 ngll”i’g | uan FC L :
3 co3 ;)30011’,22’,335,64 U, An F.C L :
4 co4 Pzgii’;’;’i <| An Ap C,P L :
5 COS5 ngiﬁ:g:iﬁ Ap, E P, M L :
6 CO6 ngllﬁg U, Ap C,M : P

F-Factual, C- Conceptual, RProcedural, M-Metacognitive

Mapping of COs with PSOs and POs:
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