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3. PREFACE 

The scientific field of chemistry 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 study 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, and material chemistries 

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 program exposes 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 research projects, students explore the principles of theory, gaining hands-on experience in 

chemical analysis, synthesis, and characterization techniques. Additionally, undergraduate 

chemistry program often highlights critical thinking, problem-solving, and interdisciplinary 

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 real-world applications. 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), (v) Value Added Courses (VAC) and (vi) Skill 

Enhancement Courses (SEC).  The 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 their 

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 interest. It provides 

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, 

problem-solving, and research skills through hands-on laboratory experiments, project-based 
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learning, and opportunities for internships and industry collaborations. The 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 exposing them to cutting-edge developments in the field.  The 

multidisciplinary and holistic nature of the programme is believed to equip students with the skills 

and knowledge necessary for success in a rapidly changing world. 

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 practical experience, the four-year 

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 attributes bridge the gap between academia and the real world, fostering lifelong 

learning and meaningful contributions. They denote the skills, competencies and high-level 

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 

various contexts throughout a graduateôs life. It aims in inculcating the art of critical thinking, 

problem solving, professionalism, leadership readiness, teamwork, communication skills and 

intellectual breadth of knowledge. The University of Kerala envisages to pave the path in guiding 

the studentôs journey to shape these attributes uniquely, making them integral to personal growth 

and success in various spheres 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 responsibility. 

5. PROGRAMME OUTCOMES  

No. Programme Outcomes (POs) 

PO-1 

Critical thinking   

¶ Analyze information objectively and make a reasoned judgment. 

¶ Draw reasonable conclusions from a set of information, and discriminate 

between useful and less useful details to solve problems or make decisions. 

¶ Identify logical flaws in the arguments of others. 

¶ Evaluate data, facts, observable phenomena, and research findings to draw 

valid and relevant results that are domain-specific. 

PO-2 

Complex problem-solving 

¶ Solve different kinds of problems in familiar and no-familiar contexts and 

apply the learning to real-life situations. 

¶ Analyze a problem, generate and implement a solution and to assess the 

success of the plan. 

¶ Understand how the solution will affect both the people involved and the 

surrounding environment. 

PO-3 

Creativity  

¶ Produce or develop original work, theories and techniques. 

¶ Think in multiple ways for making connections between seemingly unrelated 

concepts or phenomena. 

¶ Add a unique perspective or improve existing ideas or solutions. 

¶ Generate, develop and express original ideas that are useful or have values. 

PO-4 

Communication skills 

¶ Convey or share ideas or feelings effectively. 

¶ Use words in delivering the intended message with utmost clarity. 
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¶ engage the audience effectively. 

¶ Be a good listener who are able to understand, respond and empathize with the 

speaker. 

¶ Confidently share views and express himself/herself. 

PO-5 

Leadership qualities  

¶ Work effectively and lead respectfully with diverse teams. 

¶ Build a team working towards a common goal. 

¶ Motivate a group of people and make them achieve the best possible solution. 

¶ Help and support others in their difficult times to tide over the adverse 

situations with courage. 

PO-6 

Learning óhow to learnô skills 

¶ Acquire new knowledge and skills, including ólearning how to learn skills, that 
are necessary for pursuing learning activities throughout life, through self-

paced and self-directed learning. 

¶ Work independently, identify appropriate resources required for further 

learning. 

¶ Acquire organizational skills and time management to set self-defined goals 

and targets with timelines. 

¶ Inculcate a healthy attitude to be a lifelong learner. 

PO-7 

Digital and technological skills 

¶ Use ICT in a variety of learning and work situations, access, evaluate, and use 

a variety of relevant information sources. 

¶ Use appropriate software for analysis of data. 

¶ Understand the pitfalls in the digital world and keep safe from them. 

PO-8 

Value inculcation 

¶ Embrace and practice constitutional, humanistic, ethical, and moral values in 

life including universal human values of truth, righteous conduct, peace, love, 

nonviolence, scientific temper, citizenship values. 

¶ Formulate a position/argument about an ethical issue from multiple 

perspectives. 

¶ Identify ethical issues related to work, and follow ethical practices, including 

avoiding unethical behaviour such as fabrication, falsification or 

misrepresentation of data, or committing plagiarism, and adhering to 

intellectual property rights. 

¶ Adopt an objective, unbiased, and truthful actions in all aspects of work. 
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6. PROGRAMME SPECIFIC OUTCOMES  

Upon completion of BSc Degree programme in Chemistry, students 

PSO  Details Key concept 

PSO-1 

Acquire expertise across chemistry domains: physical, organic, 

inorganic, and analytical. Proficiently predict reaction pathways, 

analyze outcomes, and interpret data using advanced analytical 

methods. Employ instruments for modeling chemical processes 

and evaluate theories and methods. Improve communication 

skills with chemistry software for creating molecular structures 

and visuals. 

Mastery of 

Chemical 

reactions 

PSO-2 

Analyze chemical processes, apply findings to problem-solving, 

and utilize advanced analytical techniques. Embrace 

sustainability by using chemical software and tools responsibly, 

and cultivate an eco-friendly mindset by understanding pollution 

impacts on air, water, and soil. 

Sustainable 

chemical analysis 

PSO-3 

Inculcate the spirit of originality, novelty, and necessity in 

scientific research and, thereby, develop a mindset to 

scientifically recognize, evaluate, and creatively solve research 

challenges and share knowledge in an interdisciplinary way to 

contribute to society's academic and industrial needs 

Interdisciplinary 

skills 

PSO-4 

Proficiency in handling hazardous chemicals, recognizing 

common home chemicals' components, and applying them with 

caution. Visit chemical factories and industries with scientific 

curiosity to adopt safer life skills in a human-friendly and eco-

friendly manner. 

Safety and social 

responsibility 

PSO-5 

Foster a scientific mindset and critical thinking in Chemistry, 

promoting healthier attitudes towards individuals, communities, 

and cultures. Cultivate motivation for advanced studies and 

successful careers in academia, industry, research, and beyond. 

Scientific 

perspective and 

student 

progression 
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7. COURSE CATEGORY CODES 

Sl No Name of Course 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 
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8. FOUR YEAR UG PROGRAM IN CHEMISTRY  

Course Structure 

Semester Course Credit 
No. of 

courses 

Minimum 

credit to 

be earned 

in the 

semester 

I 

Ability Enhancement Course 1 (AEC1 - English) 3 

6 21 

Ability Enhancement Course 2 (AEC2 ï Other Language) 3 

Multi -Disciplinary Course 1 (MDC1) 3 

Discipline Specific Core Course 1 (DSC1 ï A1) 4 

Discipline Specific Core Course 2 (DSC2 ï B1) 4 

Discipline Specific Core Course 3 (DSC3 ï C1) 4 

II  

Ability Enhancement Course 3 (AEC3 - English) 3 

6 21 

Ability Enhancement Course 4 (AEC4 ï Other Language) 3 

Multi -Disciplinary Course 2 (MDC2) 3 

Discipline Specific Core Course 4 (DSC4 ï A2) 4 

Discipline Specific Core Course 5 (DSC5 ï B2) 4 

Discipline Specific Core Course 6 (DSC6 ï C2) 4 

III  

Multi -Disciplinary Course 3 (MDC3 ï Kerala Studies) 3 

6 22 

Value Addition Course 1 (VAC1) 3 

Discipline Specific Core Course 7 (DSC7 ï A3) 4 

Discipline Specific Core Course 8 (DSC8 ï B3) 4 

Discipline Specific Core Course 9 (DSC9 ï C3) 4 

Discipline Specific Elective Course 1 (DSE1) 4 

IV 

Value Addition Course 2 (VAC2) 3 

6 21 
Value Addition Course 3 (VAC3) 3 

Skill Enhancement Course 1 (SEC1) 3 

Discipline Specific Core Course 10 (DSC10 ï A4) 4 
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Discipline Specific Core Course 11 (DSC11 ï A5) 4 

Discipline Specific Elective Course 2 (DSE2) 4 

INDUSTRY INTERNSHIP  2  2 

V 

Skill Enhancement Course 2 (SEC2) 3 

6 23 

Discipline Specific Core Course 12 (DSC12 ï A6) 4 

Discipline Specific Core Course 13 (DSC13 ï A7) 4 

Discipline Specific Core Course 14 (DSC14 ï A8) 4 

Discipline Specific Elective Course 3 (DSE3) 4 

Discipline Specific Elective Course 4 (DSE4) 4 

VI  

Skill Enhancement Course 3 (SEC3) 3 

6 23 

Discipline Specific Core Course 15 (DSC15 ï A9) 4 

Discipline Specific Core Course 16 (DSC16 ï A10) 4 

Discipline Specific Core Course 17 (DSC17 ï A11) 4 

Discipline Specific Elective Course 5 (DSE5) 4 

Discipline Specific Elective Course 6 (DSE6) 4 

VII  

Discipline Specific Core Course 18 (DSC18 ï A12)# 4 

6 24 

Discipline Specific Core Course 19 (DSC19 ï A13)# 4 

Discipline Specific Core Course 20 (DSC20 ï B4/C4)*  4 

Discipline Specific Core Course 21 (DSC21 ï B5/C5)*  4 

Discipline Specific Core Course 22 (DSC22 ï B6/C6)*  4 

Discipline Specific Elective Course 7 (DSE7) 4 

VII I 

Discipline Specific Core Course 23 (DSC23 ï A14)**  4 

4 20 
Discipline Specific Core Course 24 (DSC24 ï A15)**  4 

CAPSTONE INTERNSHIP PROJECT / HONOURS WITH 

RESEARCH PROJECT 
12 

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

Sl. No Stream Sem 3 Sem 4 Sem 5 Sem 6 Sem 7 

1 Environmental Chemistry UK3DSECHE200 UK4DSECHE200 
UK5DSECHE300 

UK5DSECHE301 

UK6DSECHE300 

UK6DSECHE301 

UK7DSECHE400 

2 
Chemistry For Renewable &  

Clean Energy 
UK3DSECHE201 UK4DSECHE201 

UK5DSECHE302 

UK5DSECHE303 

UK6DSECHE302 

UK6DSECHE303 

3 Analytical Chemistry UK3DSECHE202 UK4DSECHE202 
UK5DSECHE304 

UK5DSECHE305 

UK6DSECHE304 

UK6DSECHE305 

4 Industrial Chemistry UK3DSECHE203 UK4DSECHE203 
UK5DSECHE306 

UK5DSECHE307 

UK6DSECHE306 

UK6DSECHE307 

5 Polymer Chemistry UK3DSECHE204 UK4DSECHE204 
UK5DSECHE308 

UK5DSECHE309 

UK6DSECHE308 

UK6DSECHE309 

6 Forensic Chemistry UK3DSECHE205 UK4DSECHE205 
UK5DSECHE310 

UK5DSECHE311 

UK6DSECHE310 

UK6DSECHE311 

7 Chemistry of Nanomaterials UK3DSECHE206 UK4DSECHE206 
UK5DSECHE312 

UK5DSECHE313 

UK6DSECHE312 

UK6DSECHE313 

8 Medicinal & Pharmaceutical Chemistry UK3DSECHE207 UK4DSECHE207 
UK5DSECHE314 

UK5DSECHE315 

UK6DSECHE314 

UK6DSECHE315 

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

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

open-ended, can be designed by the teacher in charge. 

11. TEACHER CONTENT  

Fifth module of all theory only courses are open-ended. It should be engaged by the teacher 

with activities related to the course such as learning through problem solving, seminars, open 

discussions, assignment discussions, quizzes, open book exams etc. Extra contents also may be 

added to the open-ended 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 provide students with practical, hands-

on experiences that enhance their understanding of theoretical concepts taught in the classroom. 

By experiencing real-world applications of what they learn, students are better equipped to grasp 

and retain knowledge. This engagement 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 hand written study tour 

report along with photographs of candidate at the places of visit for ESE of practicals in sixth 

semester. 
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13. INDEX OF COURSES ï FYUGP CHEMISTRY  

Sl 

No. 
Sem Course Code Course Title 

Course 

Type 

Page 

No. 

1 1 UK1DSCCHE100 INORGANIC CHEMISTRY I DSC 22 

2 1 UK1DSCCHE101 FUNDAMENTALS OF CHEMISTRY I DSC 29 

3 1 UK1DSCCHE102 

CHEMICAL FRONTIERS ï BONDING TO 

ENVIRONMENTAL PERSPECTIVES 
DSC 34 

4 1 UK1DSCCHE103 

FOUNDATIONS OF INORGANIC & 

POLYMER CHEMISTRY 
DSC 39 

5 1 UK1DSCCHE104 GENERAL INORGANIC CHEMISTRY DSC 44 

6 1 UK1DSCCHE105 GENERAL CHEMISTRY I DSC 48 

7 1 UK1MDCCHE100 

FUNDAMENTAL ASPECTS OF 

ENVIRONMENTAL CHEMISTRY 
MDC 53 

8 1 UK1MDCCHE101 POLYMERS & BIOPOLYMERS MDC 57 

9 2 UK2DSCCHE100 ORGANIC CHEMISTRY - I DSC 62 

10 2 UK2DSCCHE101 FOUNDAMENTALS OF CHEMISTRY - II  DSC 68 

11 2 UK2DSCCHE102 

ESSENTIALS OF INORGANIC 

CHEMISTRY 
DSC 73 

12 2 UK2DSCCHE103 ESSENTIALS OF ORGANIC CHEMISTRY DSC 78 

13 2 UK2DSCCHE104 BIO ORGANIC CHEMISTRY & COLLOIDS DSC 83 

14 2 UK2DSCCHE105 

BIOMOLECULES & BIOPHYSICAL 

CHEMISTRY - I 
DSC 88 

15 2 UK2DSCCHE106 GENERAL CHEMISTRY - II  DSC 93 

16 2 UK2MDCCHE100 CHEMISTRY IN EVERYDAY LIFE MDC 98 

17 2 UK2MDCCHE101 FOOD CHEMISTRY MDC 102 

18 3 UK3DSCCHE200 PHYSICAL CHEMISTRY - I DSC 107 

19 3 UK3DSCCHE201 ESSENTIALS OF PHYSICAL CHEMISTRY DSC 113 

20 3 UK3DSCCHE202 

CHEMICAL INSIGHTS: FROM SOIL TO 

PETROCHEMICALS 
DSC 118 

21 3 UK3DSCCHE203 NATURAL PRODUCT CHEMISTRY DSC 123 
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22 3 UK3DSCCHE204 

CHEMISTRY UNVEILED: EVERYDAY 

APPLICATIONS 
DSC 128 

23 3 UK3DSCCHE205 

BIOMOLECULES & BIOPHYSICAL 

CHEMISTRY - II  
DSC 134 

24 3 UK3DSCCHE206 GENERAL CHEMISTRY - III  DSC 139 

25 3 UK3DSECHE200 ENVIRONMENTAL CHEMISTRY - I DSE 144 

26 3 UK3DSECHE201 

CHEMISTRY FOR RENEWABLE & 

CLEAN ENERGY - I 
DSE 148 

27 3 UK3DSECHE202 ANALYTICAL CHEMISTRY - I DSE 153 

28 3 UK3DSECHE203 INDUSTRIAL CHEMISTRY - I DSE 158 

29 3 UK3DSECHE204 POLYMER CHEMISTRY - I DSE 162 

30 3 UK3DSECHE205 FORENSIC CHEMISTRY - I DSE 166 

31 3 UK3DSECHE206 CHEMISTRY OF NANOMATERIALS - I DSE 169 

32 3 UK3DSECHE207 

MEDICINAL & PHARMACEUTICAL 

CHEMISTRY - I 
DSE 175 

33 3 UK3VACCHE200 LABORATORY SAFETY VAC 180 

34 4 UK4DSCCHE200 INORGANIC CHEMISTRY II DSC 186 

35 4 UK4DSCCHE201 ANALYTICAL PRINCIPLES - I DSC 193 

36 4 UK4DSCCHE202 ORGANIC CHEMISTRY - II  DSC 198 

37 4 UK4DSCCHE203 CONCEPTS OF POLYMER CHEMISTRY DSC 204 

38 4 UK4DSECHE200 ENVIRONMENTAL CHEMISTRY - II  DSE 210 

39 4 UK4DSECHE201 

CHEMISTRY FOR RENEWABLE & 

CLEAN ENERGY - II  
DSE 213 

40 4 UK4DSECHE202 ANALYTICAL CHEMISTRY - II  DSE 218 

41 4 UK4DSECHE203 INDUSTRIAL CHEMISTRY - II  DSE 223 

42 4 UK4DSECHE204 POLYMER CHEMISTRY - II  DSE 227 

43 4 UK4DSECHE205 FORENSIC CHEMISTRY - II  DSE 232 

44 4 UK4DSECHE206 CHEMISTRY OF NANOMATERIALS - II  DSE 236 

45 4 UK4DSECHE207 

MEDICINAL & PHARMACEUTICAL 

CHEMISTRY - II  
DSE 241 
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46 4 UK4SECCHE200 WATER QUALITY ANALYSIS SEC 246 

47 4 UK4SECCHE201 PRACTICAL SKILLS IN CHEMISTRY SEC 250 

48 4 UK4VACCHE200 SUSTAINABLE CHEMSITRY VAC 254 

49 4 UK4VACCHE201 

SCIENTIFIC COMMUNICATION & 

ETHICS 
VAC 258 

50 4 UK4INTCHE200 SUMMER INTERNSHIP PROJECT INT  

51 5 UK5DSCCHE300 INORGANIC CHEMISTRY III A DSC 263 

52 5 UK5DSCCHE301 MATERIAL CHEMISTRY DSC 272 

53 5 UK5DSCCHE302 PHYSICAL CHEMISTRY II DSC 277 

54 5 UK5DSCCHE303 THEORETICAL CHEMISTRY - I DSC 282 

55 5 UK5DSCCHE304 ORGANIC CHEMISTRY - III  DSC 287 

56 5 UK5DSCCHE305 INORGANIC CHEMISTRY III B DSC 292 

57 5 UK5DSECHE300 ENVIRONMENTAL CHEMISTRY - III  DSE 299 

58 5 UK5DSECHE301 ENVIRONMENTAL CHEMISTRY - IV DSE 303 

59 5 UK5DSECHE302 

CHEMISTRY FOR RENEWABLE & 

CLEAN ENERGY- III  
DSE 308 

60 5 UK5DSECHE303 

CHEMISTRY FOR RENEWABLE & 

CLEAN ENERGY - IV 
DSE 314 

61 5 UK5DSECHE304 ANALYTICAL CHEMISTRY - III  DSE 320 

62 5 UK5DSECHE305 ANALYTICAL CHEMISTRY - IV DSE 325 

63 5 UK5DSECHE306 INDUSTRIAL CHEMISTRY- III  DSE 330 

64 5 UK5DSECHE307 INDUSTRIAL CHEMISTRY - IV DSE 335 

65 5 UK5DSECHE308 POLYMER CHEMISTRY- III  DSE 340 

66 5 UK5DSECHE309 POLYMER CHEMISTRY - IV DSE 345 

67 5 UK5DSECHE310 FORENSIC CHEMISTRY - III  DSE 349 

68 5 UK5DSECHE311 FORENSIC CHEMISTRY - IV DSE 354 

69 5 UK5DSECHE312 CHEMISTRY OF NANOMATERIALS - III  DSE 359 
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70 5 UK5DSECHE313 CHEMISTRY OF NANOMATERIALS - IV DSE 365 

71 5 UK5DSECHE314 

MEDICINAL & PHARMACEUTICAL 

CHEMISTRY - III  
DSE 371 

72 5 UK5DSECHE315 

MEDICINAL & PHARMACEUTICAL 

CHEMISTRY - IV 
DSE 376 

73 5 UK5SECCHE300 ANALYTICAL SKILLS  SEC 380 

74 5 UK5SECCHE301 
PREPARATION & FORMULATION OF 

HERBAL PRODUCTS 
SEC 384 

75 6 UK6DSCCHE300 PHYSICAL CHEMISTRY - III  DSC 389 

76 6 UK6DSCCHE301 ANALYTICAL PRINCIPLES - II  DSC 395 

77 6 UK6DSCCHE302 ORGANIC CHEMISTRY - IV DSC 401 

78 6 UK6DSCCHE303 THEORETICAL CHEMISTRY - II  DSC 406 

79 6 UK6DSCCHE304 PHYSICAL CHEMISTRY - IV DSC 412 

80 6 UK6DSCCHE305 ORGANIC CHEMISTRY - V DSC 417 

81 6 UK6DSECHE300 ENVIRONMENTAL CHEMISTRY - V DSE 422 

82 6 UK6DSECHE301 ENVIRONMENTAL CHEMISTRY - VI DSE 426 

83 6 UK6DSECHE302 

CHEMISTRY FOR RENEWABLE & 

CLEAN ENERGY - V 
DSE 431 

84 6 UK6DSECHE303 

CHEMISTRY FOR RENEWABLE & 

CLEAN ENERGY - VI 
DSE 437 

85 6 UK6DSECHE304 ANALYTICAL CHEMISTRY - V DSE 443 

86 6 UK6DSECHE305 ANALYTICAL CHEMISTRY - VI  DSE 448 

87 6 UK6DSECHE306 INDUSTRIAL CHEMISTRY - V DSE 454 

88 6 UK6DSECHE307 INDUSTRIAL CHEMISTRY - VI DSE 458 

89 6 UK6DSECHE308 POLYMER CHEMISTRY - V DSE 463 

90 6 UK6DSECHE309 POLYMER CHEMISTRY - VI  DSE 468 

91 6 UK6DSECHE310 FORENSIC CHEMISTRY - V DSE 473 

92 6 UK6DSECHE311 FORENSIC CHEMISTRY - VI DSE 478 

93 6 UK6DSECHE312 CHEMISTRY OF NANOMATERIALS - V DSE 483 
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94 6 UK6DSECHE313 CHEMISTRY OF NANOMATERIALS - VI DSE 489 

95 6 UK6DSECHE314 

MEDICINAL & PHARMACEUTICAL 

CHEMISTRY - V 
DSE 495 

96 6 UK6DSECHE315 

MEDICINAL & PHARMACEUTICAL 

CHEMISTRY - VI 
DSE 500 

97 6 UK6SECCHE300 CHROMATOGRAPHY SEC 505 

98 6 UK6SECCHE301 COMPUTERS IN CHEMICAL SCIENCE SEC 509 

99 7 UK7DSCCHE400 ADVANCED INORGANIC CHEMISTRY I DSC 514 

100 7 UK7DSCCHE401 ADVANCED INORGANIC CHEMISTRY II DSC 519 

101 7 UK7DSCCHE402 ADVANCED ORGANIC CHEMISTRY DSC 524 

102 7 UK7DSCCHE403 ADVANCED PHYSICAL CHEMISTRY DSC 529 

103 7 UK7DSCCHE404 

ADVANCED THEORETICAL CHEMISTRY 

I 
DSC 534 

104 7 UK7DSCCHE405 

ADVANCED THEORETICAL CHEMISTRY 

II  
DSC 539 

105 7 UK7DSECHE400 RESEARCH METHODOLOGY & ETHICS DSE 544 

106 8 UK8CIPCHE400 CAPSTONE INTERNSHIP PROJECT CIP  

107 8 UK8RPHCHE400 HONOURS WITH RESEARCH PROJECT RPH  

108 8 UK8DSCCHE400 ONLINE* DSC  

109 8 UK8DSCCHE401 ONLINE* DSC  
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University of Kerala 

 

Discipline CHEMISTRY 

Course Code UK1DSCCHE100 

Course Title INORGANIC CHEMISTRY I  

Type of Course DSC 

Semester I 

Academic Level 100 ï 199 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 1. Higher secondary level science knowledge  

Course Summary This course provides an understanding of atomic structure, chemical 

bonding theories, environmental chemistry focusing on air, water, and 

soil pollution, and basics of analytical chemistry including volumetric 

analysis techniques. Through theoretical concepts, practical 

experiments, and case studies, students gain knowledge and skills 

essential for addressing complex issues in chemistry and environmental 

science. 

Detailed Syllabus: 

Module Unit  Content 

INORGANIC CHEMISTRY I  

Hrs 

75 

I  ATOMIC STRUCTURE & PERIODICITY  9 

1 Introduction to structure of atom, Rutherford and Bohr model of atom 1 

2 

Dual nature of electron-de Broglie equation-matter waves and 

electromagnetic waves. Experimental verification by Davis and Germer 

method, Heisenbergôs uncertainty principle- expression and significance. 

1 

3 
Wave mechanical concept of the atom-Schrodinger equation and its 

significance (derivation not required.) 
1 

4 

Quantum numbers- Pauliôs Exclusion principle- Aufbau Principle- Hundôs 

rule- Electronic configuration of atoms, classification of elements into s, 

p, d and f blocks 

2 

5 
Electronegativity- Paulingôs scale, Mulliken and Allred- Rochow scale 

(including numerical problems), 
2 

6 
Effective nuclear charge, Slaters rule and its applications, diagonal 

relationship and anomalous behaviour of first element with other elements 
2 

II  CHEMICAL BONDING  15 
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7 

Overview of Chemical Bonding Theories: 

- Definition of chemical bonding. 

- Importance of understanding chemical bonding in chemistry and related 

fields. 

1 

8 

Valence Shell Electron Pair Repulsion (VSEPR) Theory 

- Explanation of VSEPR theory. 

- Predicting molecular geometry for molecules with bond pairs only. 

- Predicting molecular geometry for molecules with both bond pairs and 

lone pairs. 

- Application of VSEPR theory in predicting molecular properties. 

2 

9 

Valence Bond Theory (VBT) 

- Conditions of overlapping in VBT. 

- Types of overlapping (sigma, pi, delta). 

- Hybridization in molecules: sp, sp2, sp3, sp3d, sp3d2. 

- Limitations of VBT and its application to simple molecules. 

2 

10 

Molecular Orbital (MO) Theory 

- Introduction to MO theory. 

- Linear Combination of Atomic Orbitals (LCAO) method. 

- Formation of molecular orbitals in homonuclear diatomic molecules (C2, 

B2, N2, O2) and ions (O2+, O2-). 

- Formation of molecular orbitals in heteronuclear diatomic molecules 

(HF, NO, CO). 

- Calculations of bond order and its applications. 

3 

11 

Ionic Bonding 

- Explanation of ionic bonding, Ionic lattice energy of ionic compounds. 

- Bond-Lande equation and Born-Haber cycle. 

- Solvation energy and solubility of ionic solids. 

- Covalent character of ionic bonds. 

- Fajanôs rules and their applications.  

- Polarity of covalent bonds. 

- Dipole moment and percentage of ionic character. 

- Relationship between dipole moment and molecular structure. 

3 

12 

Metallic Bonding 

- Overview of metallic bonding. 

- Free electron theory and band theory. 

- Explanation of conductance and malleability in metals. 

1 

13 

Secondary Forces 

- Explanation of hydrogen bonding. 

- Inter and intramolecular hydrogen bonding. 

- Applications of hydrogen bonding in biology, chemistry, and materials 

science. 

- Intermolecular interactions: ion-dipole interactions, van der Waals 

forces (dispersion forces, dipole-dipole interactions, ion-induced dipole 

interactions, dipole-induced dipole interactions). 

2 
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14 

Case studies and Problem-solving Session 

Group problem-solving exercises related to molecular geometry, 

hybridization, bond calculations, and properties of molecules based on 

their bonding. 

1 

III  

ENVIRONMENTAL CHEMISTRY - AIR, WATER AND SOIL 

POLLUTION  
9 

15 

Air pollution- Air pollution caused by fireworks, harmful effects of 

fireworks, acid rain, greenhouse effect, smog-classic and photochemical 

smog Ozone layer depletion, ozone hole, protection of ozone umbrella. 

Management of air pollution. 

2 

16 

Water pollution: causes- heat, industrial waste, sewage water, detergents, 

agricultural pollutants Treatment of industrial waste water- Activated 

charcoal, synthetic resins, reverse osmosis and electro dialysis (Mention 

Only), Quality of drinking water- Indian Standard and WHO standard- 

Dissolved oxygen- BOD, COD. 

3 

17 

Soil pollution: pesticides, fertilizers, Industrial waste, Plastic. Control of 

Plastic threat- importance of Plastic identification codes and Plastic 

recycling, use of biodegradable plastics (PGA, PLA and PHBV (mention 

only) 

2 

18 

Control of pollution. Pollution Control Board ï Duties and responsibilities 

Mention environmental movements (Plachimada, Silent valley, movement 

against Endosulfan, Narmada Bachavo Andolan and Chipko movement) 

2 

IV  BASICS OF ANALYTICAL CHEMISTRY  12 

 19 
Measurement of physical properties: International system of units and 

definitions, scientific notation, significant figures. 
2 

 20 
Mole concept and molar mass, Concentration of solutions: Molarity, 

Normality, Molality, Mole fraction. 
2 

 21 
Principles of volumetric analysis, primary standard, secondary standard, 

standard solution. Accuracy, precision, sensitivity, and selectivity 
1 

 22 

Theory of Acid- Base titration: Acidimetry, Alkalimetry: Basic concepts, 

principle and illustration with suitable example. Theory of acid-base 

indicators 

3 

 

23 

Definition of Redox Reactions, Balancing of redox equations, Theory of 

Redox titration: Titration of Fe2+ with KMnO4 and K2Cr2O7 and theory of 

redox indicators. 

2 

24 

Theory of complexometric titration: metal ion-EDTA titration. Theory of 

metallochromic indicators Precipitation titration: NaCl- AgNO3 titration 

and use of potassium chromate as adsorption indicator. 

2 

V VOLUMETRIC ANALYSIS  30 

 

25 Section A: Volumetric Analysis (8 Experiments from Section A are 

compulsory) 

1. Preparation of standard solutions. 

2. Neutralization Titrations  

a. Strong acid ï Strong base 

b. Strong acid ï weak base 

c. Weak acid ï strong base. 

15 
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3. Redox Titrations - Permanganometry 

a. Estimation of oxalic acid. 

b. Estimation of Fe2+/FeSO4.7H2O/Mohrôs salt. 

 

26 Section B (Open ended: Any 3 experiments are to be conducted - May 

be selected from the list or the teacher can add related experiments) 

1. Dichrometry 

2. Iodometry & Iodimetry 

3. Complexometry 

4. Colorimetry 

15 

References: 

1. B.R. Puri L.R. Sharma, K.C. Kalia, Principles of Inorganic Chemistry, Milestone Publishers, 

New Delhi, 2010. 

2. J.D. Lee, Concise Inorganic Chemistry, 5th Edn., Wiley India Pvt. Ltd., 2008. 

3. R. Gopalan, V.Ramalingam, Concise Coordination Chemistry, 1st Edn.,Vikas Publishing 

House, New Delhi, 2001. 

4. S. Prakash, G. D. Tuli, S. K. Basu, R. D. Madan, Advanced Inorganic Chemistry, 5th Edn., 

Vol. I, S Chand, 2012. 

5. G. S. Manku, Theoretical Principles of Inorganic Chemistry. McGraw-Hill Education; New 

edition (1 August 1982) 

6. M.C. Day, J. Selbin, Theoretical Inorganic Chemistry, East West Press, New Delhi, 2002. 

7. J. E. Huheey, E.A. Keitler, R. L. Keitler, Inorganic Chemistry-Principles of Structure and 

Reactivity, 4th Edn., Pearson Education, New Delhi,2013.  

8. B.K. Sharma, Industrial chemistry, 11th
 Edn., Goel publishing House, Meerut, 2000. 

9. M.N. Greenwood, A. Earnshaw, Chemistry of elements, 2nd Edn., Butterworth,1997. 

10. J. Mendham, R. C. Denney, J. D. Barnes, M. Thomas, Vogelôs Text Book of Quantitative 

Chemical Analysis, 6th Edn., Pearson Education, Noida, 2013. 

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

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

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 Chemistry, 6th Edn., Wiley India Pvt. Ltd., 

New Delhi,2009. 

Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 
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CO-1 

Learn about quantum numbers, electron 

configurations, and periodic trends, enabling to 

classify elements and predict their properties 

accurately 

R, U PSO -1 

CO-2 

Learn to predict molecular geometry, hybridization, 

and bond properties, enabling to analyze and interpret 

the behavior of molecules in various chemical 

contexts.  

U, Ap PSO -1,2,3 

CO-3 Apply the theories to real-world scenarios, developing 

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

CO-4 Gain an understanding of pollution and management 

strategies.  
U PSO -2,3,4 

CO-5 Learn about environmental movements aimed at 

addressing pollution issues, fostering awareness and 

promoting sustainable practices for a healthier 

environment. 

Ap, An PSO -2,3.4 

CO-6 Proficiency in the application of the mole concept and 

concentration terms, enabling to perform accurate and 

precise chemical analyses and interpret the results 

effectively. 

Ap PSO -1,2,3 

CO-7 Develop practical skills in chemical analysis and data 

interpretation, preparing for advanced laboratory work 

and real-world applications in analytical chemistry. 

Ap, E 
PSO -

1,2,3,4,5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: INORGANIC CHEMISTRY 1 

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO ï 1 

PSO -1 
R, U F, C L 

- 

2 CO-2 
PO -1, 2, 3, 6 

PSO -1,2,3 
U, Ap 

F, C L - 



  FYUGP ï Chemistry Syllabus 2024 

University of Kerala   27 
 

3 CO-3 
PO ï 1, 2, 6 

PSO -1,2,3 
Ap 

F, C L - 

4 CO-4 
PO ï 2,3,8 

PSO -2,3,4 
U 

F, C L - 

5 CO-5 
PO ï 1,2,3,5,8 

PSO -2,3.4 
Ap, An 

F, C, M L - 

6 CO-6 
PO ï 1,2,6 

PSO -1,2,3 
Ap 

F, C, M L - 

7 CO-7 
PO ï 1,2,3,6 

PSO -1,2,3,4,5 
Ap, E C, P - P 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 2 - - - - 1 - - - - - - - 

CO 2 2 2 3 - - 1 1 1 - - 2 - - 

CO 3 2 3 3 - - 1 1 - - - 2 - - 

CO 4 - 2 3 2 - - 2 2 - - - - 3 

CO 5 - 2 3 2 - 1 2 1 - 2 - - 2 

CO 6 3 2 3 - - 1 2 - - - 3 - - 

CO 7 3 2 3 2 3 1 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  
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Mapping of COs to Assessment Rubrics: 

 Internal 

Exam 

Assignm

ent 

Project 

Evaluation 

End Semester 

Examinations 

CO 1 ṉ ṉ  ṉ 

CO 2 ṉ  ṉ ṉ 

CO 3 ṉ   ṉ 

CO 4 ṉ ṉ  ṉ 

CO 5 ṉ  ṉ ṉ 

CO 6 ṉ   ṉ 

CO 7 ṉ   ṉ 
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University of Kerala 

 

Discipline CHEMISTRY 

Course Code UK1DSCCHE101 

Course Title FUNDAMENTALS OF CHEMISTRY I  

Type of Course DSC 

Semester I 

Academic Level 100 ï 199 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 1. Higher secondary level science knowledge  

Course Summary The course covers fundamental principles in the periodic classification 

of elements, chemical bonding, thermodynamics and thermochemistry, 

analytical principles, and lab safety, providing students with a 

comprehensive understanding of key concepts in chemistry. Through 

both theoretical learning and hands-on practicals in volumetric analysis, 

students develop essential skills for analytical chemistry and gain 

practical experience in experimental techniques. 

Detailed Syllabus: 

Module Unit  Contents 

FUNDAMENTALS OF CHEMISTRY I  

Hrs 

75 

I  PERIODIC CLASSIFICATION OF ELEMENTS  9 

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

2 Orbital wise electron configuration, energy sequence rule ï Pauliôs 

principle, Hundôs rule, stability of filled and half-filled orbitals 

2 

3 Electronic configuration and classification of elements in to s,p,d and f 

blocks.  

1 

4 Periodic properties, Ionisation energy, Electronegativity and Electron 

affinity. Diagonal relationship. 

2 

5 Important characteristics of representative elements: valency, oxidation 

states, ionic and covalent bond formation Important characteristics of 

transition elements: variable valency and oxidation states, formation of 

Complex compounds. 

2 

II  CHEMICAL BONDING  9 

 6 Energetic of bond formation ï Types of Chemical bonds ï Energetics 

of ionic bond formation ï Lattice energy ï Born Haber Cycle - Fajanôs 

rules.  

2 
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 7 Polarity of covalent bond its relation with electronegativity Electro 

negativity scales ï Paulings and Mullikanôs approaches, factors 

influencing polarity Dipole moment ï its relation to geometry.  

2 

 8 Hydrogen bond ï inter and intra molecular ï its consequences on 

boiling point, volatility and solubility. 

1 

 9 Concept of Hybridisationï sp, sp2, sp3, dsp 2, dsp3, sp 3d2, and sp3d3 

with examples Explanation of bond angle in water and ammonia- 

VSEPR theory, geometry of molecules with bond pairs of electrons, 

bond pairs and lone pairs of electrons, limitations of VSEPR Theory. 

2 

 10 A brief review of molecular orbital approach, LCAO method ï bond 

order, bond distance and stability of O2, O2
2+, O2

2- , NO, NO+, CO and 

HF. 

2 

III  THERMODYNAMICS AND THERMOCHEMISTRY  18 

 11 First law of thermodynamics, mathematical form, intrinsic energy, 

enthalpy, reversible, process and maximum work, work of expansion 

of an ideal gas in reversible isothermal process.  

3 

 

12 Heat capacity of gases at constant volume and constant pressure, 

derivation of CP ï C V = R. 

2 

13 Second law of thermodynamics, entropy and free energies Significance 

of æ G, æ H and available work Criteria of equilibrium, and 

spontaneity on the basis of entropy and free energy, Gibbs - Helmholtz 

equation. 

4 

14 Enthalpies of formation, combustion, neutralization, solution and 

hydration  

2 

15 Relation between heat of reaction at constant volume and constant 

pressure Variation of heat of reaction with temperature- Kirchoffôs 

equation 

3 

16 Hessôs law and application ï bond dissociation energies and bond 

energies of different types of bonds, their calculation and enthalpies of 

reaction 

4 

IV  ANALYTICAL PRINCIPLES & LAB SAFETY  9 

 17 Analytical methods in Chemistry ï Principles of volumetric analysis, 

primary standard, standard solution, Calculation of normality, molality 

and molarity of solutions  

2 

 18 Theory of acid - base titrations: Strong acid - Strong Base, Strong acid 

- weak base, Weak acid Strong base and weak acid-strong base 

(Explanation with titration curves) Redox titrations: 

Permanganometry-Fe2+ and KMnO4 and dichrometry - Fe2+ and 

K2Cr2O7, Theory of acid ï base and redox indicators. 

2 

 19 Inorganic qualitative analysis, common ion effect- solubility product- 

precipitation and inter group separation of cations. Salting out process 

2 

 20 Chromatography- principle and applications of paper and thin layer 

chromatography, 

2 

 21 Lab safety - Risk, Hazard, Chemical Hazard. 1 

V VOLUMETRIC ANALYSIS  30 
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22 Section A: Volumetric Analysis (8 Experiments from Section A are 

compulsory) 

4. Preparation of standard solutions. 

5. Neutralization Titrations  

d. Strong acid ï Strong base 

e. Strong acid ï weak base 

f. Weak acid ï strong base. 

6. Redox Titrations - Permanganometry 

c. Estimation of oxalic acid. 

d. Estimation of Fe2+/FeSO4.7H2O/Mohrôs salt. 

15 

23 Section B (Open ended: Any 3 experiments are to be conducted - 

May be selected from the list or the teacher can add related 

experiments) 

1. Dichrometry 

2. Iodometry & Iodimetry 

3. Complexometry 

4. Colorimetry 

15 

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. S Glasstone, Thermodynamics for Chemists, Affiliated Eat West Publishers 

4. J D Lee, Concise Inorganic Chemistry, ELBS. 

5. R P Rastogi and R R Misra, An Introduction to Thermodynamics. 

6. D.A Skoog, D M West, F J, Holler, S R Crouch, Fundamentals of Analytical Chemistry, 8th 

Edn., Brookes/Cole, Thomson Learning, Inc, USA, 2004. 

7. Day and Underwood, Quantitative analysis: Laboratory manual. 

Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 
Discuss the rules for filling electrons in atomic 

orbitals 
U PSO - 1 

CO-2 
Discuss theories of chemical bonding and their 

limitations 
U PSO - 1 

CO3 
Predict geometry of molecules from the type of 

hybridisation. 
Ap PSO ï 1,2,3 
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CO 4 
Recognise fundamentals of thermodynamics and the 

predict spontaneity of reactions. 
Ap PSO ï 1,2,3 

CO 5 
Critically select suitable indicators for acid base and 

redox titrations 
E PSO ï 1,2,3 

CO 6 
Apply the basic principles in qualitative analysis and 

identify cation and anion 
Ap PSO ï 1,2,3,4 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: FUNDAMENTALS OF CHEMISTRY I  

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO- 1,6 

PSO - 1 
U F, C L - 

2 CO-2 
PO ï 1,6 

PSO - 1 
U 

F, C L 
- 

3 CO3 
PO-1,2,6 

PSO ï 1,2,3 
Ap 

F, C L 
- 

4 CO 4 
PO-1,6 

PSO ï 1,2,3 
Ap 

F, C L 
- 

5 CO 5 
PO-1,6 

PSO ï 1,2,3 
E F, C 

L 
- 

6 CO 6 
PO-1,2,6 

PSO ï 1,2,3,4 
Ap F, C, P - P 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 2 - - - - 1 - - - - 2 - - 

CO 2 2 - - - - 1 - - - - 2 - - 

CO 3 2 1 3 - - 1 1 - - - 2 - - 
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CO 4 2 3 2 - - 1 - - - - 2 - - 

CO 5 2 3 3 - - 1 - - - - 2 - - 

CO 6 1 2 3 2 - 1 2 - - - 2 - - 

Correlation Levels: 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar 

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ  ṉ ṉ 

CO 2 ṉ  ṉ ṉ 

CO 3 ṉ ṉ  ṉ 

CO 4 ṉ   ṉ 

CO 5 ṉ ṉ  ṉ 

CO 6 ṉ   ṉ 
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University of Kerala 

 

Discipline CHEMISTRY 

Course Code UK1DSCCHE102 

Course Title CHEMICAL FRONTIERS ï BONDING TO 

ENVIRONMENTAL PERSPECTIVES 

Type of Course DSC 

Semester 1 

Academic Level 100 ï 199 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 1. Higher secondary level science knowledge 

Course Summary The course covers the periodic classification of elements, chemical 

bonding, organometallic chemistry, environmental pollution, and 

analytical principles, including volumetric analysis. Students learn 

about quantum numbers, orbital concepts, electron configuration, bond 

energetics, molecular geometry, and various analytical techniques for 

qualitative and quantitative analysis. They also gain an understanding 

of the biological, environmental, and industrial applications of 

chemistry. 

Detailed Syllabus: 

Module Unit  Content 

CHEMICAL FRONTIERS ï BONDING TO ENVIRONMENTAL 

PERSPECTIVES 

Hrs 

75 

1 PERIODIC CLASSIFICATION OF ELEMENTS  9 

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

2 Orbital wise electron configuration, energy sequence rule ï Pauliôs 

principle, Hundôs rule, stability of filled and half-filled orbitals.  

2 

3 Electronic configuration and classification of elements in to s,p,d and f 

blocks 

1 

4 Periodic properties, Ionisation energy, Electronegativity and Electron 

affinity. Diagonal relationship. 

2 

5 Important characteristics of representative elements: valency, oxidation 

states, ionic and covalent bond formation Important characteristics of 

transition elements: variable valency and oxidation states, formation of 

Complex compounds. 

2 

II  CHEMICAL BONDING  9 
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6 Energetic of bond formation ï Types of Chemical bonds ï Energetics 

of ionic bond formation ï Lattice energy ï Born Haber Cycle - Fajanôs 

rules.  

2 

7 Polarity of covalent bond its relation with electronegativity Electro 

negativity scales ï Paulings and Mullikanôs approaches, factors 

influencing polarity Dipole moment ï its relation to geometry. 

2 

8 Hydrogen bond ï inter and intra molecular ï its consequences on 

boiling point, volatility and solubility. 

1 

9 Concept of Hybridisationï sp, sp2, sp3, dsp2, dsp3, sp 3d2, and sp3d3 

with examples Explanation of bond angle in water and ammonia - 

VSEPR theory, geometry of molecules with bond pairs of electrons, 

bond pairs and lone pairs of electrons, limitations of VSEPR Theory. 

2 

10 A brief review of molecular orbital approach, LCAO method ï bond 

order, bond distance and stability of O2, O2
2+, O2

2- , NO, NO+,CO and 

HF. 

2 

III  ORGANOMETALLICS  9 

11 Definition and classification, Organo metallic compounds of Mg, Sn, 

Li, Hg, Fe and their synthesis, applications 

3 

12 Biological and environmental aspects of organic compounds ï 

organometallic compounds in medicines ï organomercury, 

organoboron, organosilicon and organo arsenic compounds 

2 

13 Outline of preparation and uses Antitumour drugs, silylated derivatives 

of bioactive organic compounds in agriculture and horticulture  

3 

14 Environmental aspects of Organometallic compounds 1 

IV  ENVIRONMENTAL POLLUTION AND ANALYTICAL PRINCIPLES                             18 

15 Air pollution: Composition of air, major causes of air pollution 2 

16 Pollutants in air-carbon monoxide, carbon dioxide, oxides of Nitrogen 

and sulphur, chlorofluro carbons- effect of using refrigerators and air 

conditioners, Particulate matter- Acid rain, Greenhouse effect, ozone 

layer and its depletion 

2 

17 Water pollution: causes- heat, industrial waste, sewage water, 

detergents, agricultural pollutants 

2 

18 Treatment of industrial waste water- Activated charcoal, Reverse 

osmosis Quality of drinking water- Indian Standard and WHO 

standard- Dissolved oxygen- BOD, COD 

2 

19 Soil pollution: pesticides, fertilizers, Industrial waste, Plastic. 1 

20 Principles of volumetric analysis- primary standard ï standard 

solutions - normality and molarity  

2 

21 Theory of acid - base titrations, permanganometric and dichrometric 

titrations, iodometric and complexometric titrations 

2 

22 Theory of acid ï base and redox indicators  2 

23 Beer- Lambert law- Principles of colorimetry ï Estimation of Iron and 

phosphate 

2 

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

V VOLUMETRIC ANALYSIS  30 
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25 Section A: Volumetric Analysis (8 Experiments from Section A are 

compulsory) 

7. Preparation of standard solutions. 

8. Neutralization Titrations  

g. Strong acid ï Strong base 

h. Strong acid ï weak base 

i. Weak acid ï strong base. 

9. Redox Titrations - Permanganometry 

e. Estimation of oxalic acid. 

f. Estimation of Fe2+/FeSO4.7H2O/Mohrôs salt. 

15 

26 Section B (Open ended: Any 3 experiments are to be conducted - 

May be selected from the list or the teacher can add related 

experiments) 

1. Dichrometry 

2. Iodometry & Iodimetry 

3. Complexometry 

4. Colorimetry 

15 

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 Chemistry,8th 

Edn., Brookes/Cole, Thomson Learning, Inc, USA, 2004. 

6. A. I. Vogel, Quantitative Analysis. 

7. Day and Underwood, Quantitative analysis: Laboratory manual. 

Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 
Discuss the rules for filling electrons in atomic 

orbitals 
U PSO-1 

CO-2 
Discuss theories of chemical bonding and their 

limitations 
U 

PSO-1,2 

CO3 
Predict geometry of molecules from the type of 

hybridisation. 
Ap 

PSO-1,2,3 

CO 4 Discuss the applications of organometallics. U PSO-1,2,3 
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CO 5 
Critically select suitable indicators for acid base and 

redox titrations 
E 

PSO-1,2,3 

CO 6 Apply the basic principles in quantitative analysis Ap PSO-1,2,3,4 

CO 7 Discuss the factors affecting environmental pollution U PSO-1,2,3,4,5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: CHEMICAL FRONTIERS ï BONDING TO ENVIRONMENTAL 

PERSPECTIVES 

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO-1,6 

PSO-1 
U F, C L - 

2 CO-2 
PO-1,6 

PSO-1,2 
U F, C 

L 
- 

3 CO3 
PO-1,3,6 

PSO-1,2,3 
Ap F, C, P 

L 
- 

4 CO 4 
PO-1,6 

PSO-1,2,3 
U F, C 

L 
- 

5 CO 5 
PO-1,2,3,6 

PSO-1,2,3 
E F, C, P - P 

6 CO 6 
PO-1,2,6 

PSO-1,2,3,4 
Ap F, C, P - P 

7 CO 7 
PO-1,6 

PSO-1,2,3,4,5 
U F, C, M L - 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 2 - - - - 1 - - - - 2 - - 

CO 2 2 1 - - - 1 - - - - 2 - - 

CO 3 2 2 3 - - 1 - 1 - - 2 - - 
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CO 4 2 1 3 - - 1 - - - - 2 - - 

CO 5 2 2 3 - - 1 1 1 - - 2 - - 

CO 6 2 2 3 3 - 1 1 - - - 2 - - 

CO 7 2 2 2 3 2 1 - - - - 2 - - 

 

Correlation Levels: 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar 

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ ṉ  ṉ 

CO 2 ṉ ṉ  ṉ 

CO 3 ṉ ṉ  ṉ 

CO 4 ṉ ṉ ṉ ṉ 

CO 5 ṉ   ṉ 

CO 6 ṉ  ṉ ṉ 
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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 100 ï 199 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 1. Higher secondary level science knowledge  

Course Summary The course covers fundamental topics in chemistry, including atomic 

structure, periodicity, environmental pollution, polymers, and analytical 

principles. Students will gain a comprehensive understanding of these 

concepts, along with practical skills in volumetric analysis, preparing them 

for careers in fields such as chemistry, environmental science, and materials 

science with an emphasis on theoretical knowledge and hands-on laboratory 

experience. 

Detailed Syllabus: 

Module Unit  Content 

FOUNDATIONS OF INORGANIC & POLYMER CHEMISTRY  

Hrs 

75 

I  ATOMIC STRUCTURE & PERIODICITY  18 

1 Atomic structure ï Introduction - Atomic spectrum of Hydrogen ï different 

series, Rydberg equation, Bohr theory ïpostulates ï statement of Bohr 

energy equation, limitations of Bohr model 

4 

2 Dual nature of matter and radiation, Photoelectric effect, de Broglie 

equation, Heisenbergôs uncertainty principle 

3 

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

4 Electronic configuration of atoms - Aufbau principle, Hundôs rule of 

maximum multiplicity, Pauliôs exclusion principle. 

3 

5 Modern periodic law ï Long form of periodic table 1 

6 Periodicity in properties: Atomic radii, ionic radii, ionization enthalpy, 

electron affinity (electron gain enthalpy) and electronegativity (Pauling 

scale). 

3 

7 Atomic mass - Molecular mass ï Mole concept ï Molar volume - 

Oxidation and reduction ï Oxidation number and valency - Equivalent 

mass. 

2 

II  ENVIRONMENT AND POLLUTION  9 
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8 Air and soil pollution - Introduction, different types of air and soil 

pollution, air pollutants SO2, SO3, NO, NO2 and smog.  

2 

9 Acid rains, CO2, CO, Greenhouse effect, O3, importance of ozone layer, 

causes and effects of ozone layer depletion. 

2 

10 Photochemical oxidants, PAN, hydrocarbons, particulates, dust, smog, 

asbestos, lead, mercury, cadmium. Control of air pollution 

2 

11 Water pollution-Factors affecting the purity of water, sewage water, 

Industrial waste, agricultural pollution such as pesticides, fertilizers, 

detergents; treatment of industrial waste water using activated charcoal, 

synthetic resins, reverse osmosis and electro dialysis (elementary idea 

only). 

3 

III  NATURAL AND SYNTHETIC POLYMERS  9 

12 Introduction. Classification of polymers: Natural, synthetic; linear, cross-

linked and network polymers, plastics, elastomers, fibres; homopolymers 

and copolymers. 

2 

13 Mode of formation - Addition, Condensation Polymerization (definition 

and examples only) 

1 

14 Typical examples: Polyethylene, polypropylene, PVC, phenol-

formaldehyde and melamine formaldehyde resins, polyamides (nylons) 

and polyesters. 

3 

15 Natural rubber: structure, latex processing methods, vulcanization and 

uses. Synthetic rubbers: SBR, nitrile rubber and neoprene. 

2 

16 Biodegradability of polymers, environmental hazards. Recycling of 

plastics. 

1 

IV  ANALYTICAL PRINCIPLES  9 

18 Reporting of Analytical Data: Units, significant digits, rounding, 

Precision and accuracy ï Types of errors ï Ways of expressing precision 

ï Methods to reduce systematic errors. 

2 

19 Methods of expressing concentration: Weight percentage, molality, 

molarity, normality, mole fraction, ppm and millimoles. 

2 

20 Methods of Analysis: Volumetric method of analysis - General principles. 

Primary and secondary standards, criteria for primary standards, 

preparation of standard solutions, standardization of solutions, end point. 

2 

21 Acid base, redox and complexometric titrations and 

corresponding indicators. 

2 

22 Separation Techniques: General principles of distillation and solvent 

extraction. 

1 

V VOLUMETRIC ANALYSIS  30 

23 Section A: Volumetric Analysis (8 Experiments from Section A are 

compulsory) 

10. Preparation of standard solutions. 

11. Neutralization Titrations  

j. Strong acid ï Strong base 

k. Strong acid ï weak base 

l. Weak acid ï strong base. 

12. Redox Titrations - Permanganometry: 

15 
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g. Estimation of oxalic acid. 

h. Estimation of Fe2+/FeSO4.7H2O/Mohrôs salt. 

24 Section B (Open ended: Any 3 experiments are to be conducted - May 

be selected from the list or the teacher can add related experiments) 

1. Dichrometry 

2. Iodometry & Iodimetry 

3. Complexometry 

4. Colorimetry 

15 

References: 

1. Elements of Physical Chemistry, B. R. Puri, L. R. Sharma, M.S. Pathania, Vishal Pub. Co.  

2. Inorganic Chemistry, P. L. Soni. 

3. Atomic Structure and Molecular Spectroscopy, Manas Chanda,  

4. University General Chemistry, C. N. R. Rao, Macmillan. 

5. Text Book of Environmental Studies for undergraduate Courses, Bharucha Erach, University 

Press. 

6. Polymer Science V.R. Gowarikar, Wiley Ester Ltd.  

7. Vogelôs Text Book of Quantitative Chemical Analysis, J. Mendham, R. C. Denney, J.D. Barnes, 

M. Thomas, Pearson Education. 

8. Analytical Chemistry, R. Gopalan, S. Chand and Co., New Delhi.  

9. Quantitative Analysis, R. A. Day Junior, A.L. Underwood, 5th edn. Prentice Hall of India Pvt. 

Ltd. New Delhi.  

Course Outcomes 

No. 
Upon completion of the course the graduate will be able 

to 

Cognitive 

Level 

PSO 

addressed 

CO-1 

Explore fundamental principles of chemistry to enable a 

solid foundation for further studies and applications in 

various related fields. 

R PSO-1,2 

CO-2 

Equip with the fundamental concepts of periodicity, and 

apply the knowledge to analyze and predict chemical 

behaviour and properties. 

R, Ap, An PSO-1,2,3 

CO-3 

Understanding of environmental pollution issues and 

solutions, enabling to contribute to environmental 

protection and related problem solving 

U, Ap PSO-1,2,4 

CO-4 

Overview of polymers to equip with knowledge to address 

environmental concerns and promote sustainable practices 

in polymer production, use and recycling. 

U, Ap PSO-1,2,3,4 

CO-5 Equip with theoretical knowledge necessary for accurate R, U PSO-1,2,3,4,5 
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data analysis, concentration determination, and separation 

of substances, preparing for various careers in analytical 

chemistry. 

CO-6 
Develop practical skills to do volumetric experiments in 

related areas of research and industry 
An, E PSO-1,2,3,4,5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: FOUNDATIONS OF INORGANIC & POLYMER CHEMISTRY  

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO- 1,6 

PSO-1,2 
R F, C L 

L 

2 CO-2 
PO- 1,6 

PSO-1,2,3 
R, Ap, An 

F, C L L 

3 CO-3 
PO- 1,6 

PSO-1,2,4 
U, Ap 

F, C L L 

4 CO-4 
PO- 1,6 

PSO-1,2,3,4 
U, Ap 

F, C L L 

5 CO-5 
PO- 1,2,6 

PSO-1,2,3 
R, U 

F, C, P L L 

6 CO-6 
PO- 1,2,6 

PSO-1,2,3,4,5 
An, E 

F, C, P - 
P 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 2 2 - - - 1 - - - - 2 - - 

CO 2 2 2 3 - - 1 - - - - 2 - - 

CO 3 1 2 - 3 - 1 - - - - 2 - - 

CO 4 2 2 3 3 - 1 - - - - 2 - - 
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CO 5 1 2 3 2 3 2 1 - - - 2 - - 

CO 6 1 2 3 3 3 2 2 - - - 2 - - 

Correlation Levels: 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar  

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

 

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ ṉ  ṉ 

CO 2 ṉ   ṉ 

CO 3 ṉ  ṉ ṉ 

CO 4 ṉ ṉ  ṉ 

CO 5 ṉ ṉ  ṉ 

CO 6 ṉ ṉ  ṉ 
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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 100 ï 199 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 1. Higher secondary level science knowledge  

Course Summary The course covers atomic structure, chemical bonding, co-ordination 

chemistry and secondary bond forces, analytical principles                          

including volumetric analysis and Nuclear Chemistry. Students learn about 

quantum numbers, orbital concepts, electron configuration, bond energetics, 

molecular geometry, and fundamentals of analytical chemistry. They also 

gain a detailed understanding of the radioactivity and nuclear chemistry   

Detailed Syllabus: 

Module Unit  Content 

GENERAL INORGANIC CHEMISTRY  

Hrs 

75 

1 Atomic Structure, Chemical bonding and Secondary bond forces 21 

1 Atomic spectrum of hydrogen - different series, Rydberg equation. 

 Bohr theory ï postulates ï statement of Bohr energy equation ï derivation 

of spectral frequency from Bohr equation 

3 

2 Schrodinger wave equation (mention only, no derivation), concept of 

orbitals. Quantum numbers and their significances 

2 

3 Orbital wise electron configuration, energy sequence rule ï Pauliôs principle, 

Hundôs rule, Stability of filled and half-filled orbitals. 

3 

4 Electronic configuration of lanthanides and actinides, Lanthanide contraction 1 

 5 Energetics of ionic bond formation ï Born-Haber cycle. Fajanôs rule. 3 

 6 Hybridisation and shape of molecules with examples ï sp (BeCl2), sp2(BF3) 

, sp3 (CH4), sp3d(PCl5), sp3d2 (SF6) and sp3d3 (IF7) 

3 

 7 VSEPR theory, regular and irregular geometry, H2O, NH3, XeF2, XeF4. 

Hydrogen bond ï inter and intra molecular ï its consequences on boiling 

point and volatility. Importance of hydrogen bonding in biomolecules ï 

Proteins and nucleic acids.  

3 

 8 Ionic character of covalent bond ï Polar and non-polar covalent compounds. 1 

 9 Secondary bond forces in molecules ï Ion-dipole, dipole-dipole, ion-induced 

dipole, dipole-induced dipole and induced dipole-induced dipole 

2 
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interactions. 

II  Co-ordination chemistry  6 

10 Types of ligands, Wernerôs coordination theory, Valence bond theory of 

bonding in octahedral and tetrahedral complexes, Drawbacks of valence 

bond theory. 

3 

12 Crystal field theory of octahedral and tetrahedral complexes, examples ï high 

and low spin complexes, magnetic properties, Application in qualitative and 

quantitative analysis 

3 

III  Analytical Principles                             9 

12 Principles of volumetric analysis ï primary standard ï standard solutions 

normality and molarity 

3 

13 Theory of acid-base titrations, permagnometric and dichrometric titrations, 

iodometry and complexometric titrations.  

Theory of acid-base indicator ï redox indicators 

3 

14 Principles of colorimetry ï estimation of biomolecules - glucose and 

chlorophyll. 

3 

IV  Radioactivity and Nuclear Chemistry 9 

15 Radioactive decay series, Radioactive equilibrium, Average life, Half-life. 

Detection of radio activity-Geiger Muller Counter, Wilson cloud chamber. 

Units of radioactivity-Curie and Rutherford, Units of radiations. 

3 

16 Nuclear Chemistry-stability of nucleus, n/p ratio. 

Artificial transmutation and radioactivity, mass defect, binding energy. 

3 

17 Applications of radio activity- in medicine and agriculture. 

Biological effects of radiation, pathological and genetic damage. 

3 

V VOLUMETRIC ANALYSIS  30 

18 Section A: Volumetric Analysis (8 Experiments from Section A are 

compulsory) 
13. Preparation of standard solutions. 

14. Neutralization Titrations  

m. Strong acid ï Strong base 
n. Strong acid ï weak base 

o. Weak acid ï strong base. 

15. Redox Titrations - Permanganometry 
i. Estimation of oxalic acid. 

j. Estimation of Fe2+/FeSO4.7H2O/Mohrôs salt. 

15 

19 Section B (Open ended: Any 3 experiments are to be conducted - May be 

selected from the list or the teacher can add related experiments) 
1. Dichrometry 

2. Iodometry & Iodimetry 
3. Complexometry 

4. Colorimetry 

15 

References 

1. Bosolo and Johns, Co-ordination Chemistry.  

2. Rochoco, Chemistry of Organometallics. 
3. J.D. Lee, Concise Inorganic Chemistry. 
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4. Puri, Sharma and Kalia ñInorganic Chemistryò  

5. A.D. Madan, Modern Inorganic Chemistry  

6. A.I.Vogel,  A text book of Quantitative analysisò  

7. Day & Underwood, Quantitative analysis: laboratory manualò:  

Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 
Discuss the rules for filling electrons in atomic 

orbitals 
U PSO-1 

CO-2 
Discuss theories of chemical bonding and their 

limitations 
U PSO-1 

CO3 
Predict geometry of molecules from the type of 

hybridisation. 
Ap PSO-1,2,3 

CO 4 
Discuss the important theories of coordination 

compounds 
U PSO-1 

CO 5 

 

Critically select suitable indicators for acid base and 

redox titrations 

E 

 
PSO-1,2,3 

CO 6 Apply the basic principles in quantitative analysis Ap PSO-1,2,3,4,5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: GENERAL INORGANIC CHEMISTRY  

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

CO 

No. 

CO PO/ PSO Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO-1,6 

PSO-1 
U 

F, C L - 

2 CO-2 
PO-1,6 

PSO-1 
U 

F, C L - 

3 CO3 
PO-1,6 

PSO-1,2,3 
Ap 

F, C, P L - 

4 CO 4 
PO-1,6 

PSO-1 
U 

F, C L - 

5 CO 5 PO-1,6 E F, C, P L - 
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PSO-1,2,3 

6 CO 6 
PO-1,2,6 

PSO-1,2,3,4,5 
Ap F, C, P L P 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 3 - - - - 2 - - - - 2 - - 

CO 2 3 - - - - 2 - - - - 2 - - 

CO 3 3 2 2 - - 2 - - - - 2 - - 

CO 4 3 - - - - 2 - - - - 2 - - 

CO 5 2 2 2 - - 2 - - - - 2 - - 

CO 6 2 2 2 2 3 2 2 - - - 2 - - 

Correlation Levels: 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar  

Á Midterm Exam  
Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ ṉ  ṉ 

CO 2 ṉ ṉ  ṉ 

CO 3 ṉ  ṉ ṉ 

CO 4 ṉ ṉ  ṉ 

CO 5 ṉ   ṉ 

CO 6 ṉ   ṉ 
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University of Kerala 

 

Discipline CHEMISTRY 

Course Code UK1DSCCHE105 

Course Title GENERAL CHEMISTRY I  

Type of Course DSC 

Semester 1 

Academic Level 100 ï 199 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 1. Basic knowledge and interest in science  

Course Summary This course covers the fundamentals of scientific methodology, the 

evolution of chemistry, the contributions of notable scientists, 

chemistry's role in everyday life, lab safety, analytical principles, and 

practical experiments focusing on volumetric analysis and laboratory 

safety. Through theoretical understanding and hands-on experiments, 

students will gain essential knowledge and skills for a deeper 

comprehension of chemistry and its applications in various fields. 

Detailed Syllabus: 

Module Unit  Content 

GENERAL CHEMISTRY I  

Hrs 

75 

I  METHODOLOGY OF CHEMISTRY  9 

1 Definition of Science. Scientific methods - observation-posing a question 

- formulation of hypothesis- experiment ï theory - law. Falsification of 

hypothesis - inductive and deductive reasoning- revision of scientific 

theories and laws. 

3 

2 Evolution of Chemistry-ancient speculation on the nature of matter. Early 

form of chemistry - alchemy, origin of modern chemistry. Structure of 

chemical science: Scope, theory and experiment - branches of chemistry.  

3 

3 Role of chemistry as a central science connecting physics, biology and 

other branches of science. Interdisciplinary areas involving chemistry: 

Nanotechnology and biotechnology. 

3 

II  POPULAR SCIENTISTS IN CHEMICAL SCIENCE  9 

4 Some popular scientists and their contributions to the evolution of 

chemistry - Antoine Lavoisier, Dmitri Mendeleev, Marie Curie, Robert 

Boyle, John Dalton, Linus Pauling, Joseph Priestley, Friedrich Wºhler, 

J.J. Thomson, Amedeo Avogadro 

6 
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5 Women scientists in chemical science - Rosalind Franklin, Alice Ball, 

Dorothy Hodgkin, Gertrude Elion 

3 

III  CHEMISTRY IN EVERYDAY LIFE  9 

6 Household materials ï Major chemical ingredients (No structural 

formula and preparation needed), Match Box-Soap- detergentð cooking 

gas ïtooth paste ï shampoo hair - dye- nail polish- whitener-moth balls, 

house hold bleach 

5 

7 Method of action and possible hazards/toxicity of explosive chemicals, 

propellants ïfire crackers. 

4 

IV  LAB SAFETY & ANALYTICAL PRINCIPLES  18 

8 Lab safety measurements: Awareness of material safety data sheet 

(MSDS), safe storage and handling of hazardous chemicals, simple first 

aids; electric shocks, fire, cut by glass and inhalation of poisonous gas, 

Accidents due to acids and alkalies, burns due to phenol and bromine, 

disposal of waste chemicals, disposal of sodium and broken mercury 

thermometer, - R and S phrases (elementary idea only), Personal 

protective Equipment (PPE) 

6 

9 Atomic mass - Molecular mass - Mole concept ï Molar volume - 

Oxidation and reduction ï Equivalent mass. Methods of expressing 

concentration: Molality, molarity, normality, ppm, and mole fraction. 

Dilution formula, Theory of volumetric analysis ï Acid-base, redox, and 

complexometric titrations: acid-base, redox, and complexometric 

indicators. Principles in the separation of cations in qualitative analysis - 

Applications of common ion effect and solubility product - Microanalysis 

and its advantages. Accuracy & Precision (mention only). 

12 

V PRACTICALS  30 

10 1. Laboratory Safety - Importance of lab safety ï Burns ï Eye accidents 

ï Cuts ï Gas poisoning ï Electric shocks ïTreatment of fires ï First 

Aid and Treatment of Fires- Precautions and preventive measures.  

2. Volumetric Analysis (Any 8 experiments) 
Å Preparation of standard solutions.  

Å Neutralization Titrations  

(i) Strong acid ï strong base  

(ii)  Weak acid ï strong base 

(iii)  Strong acid ï weak base 

Å Redox Titrations  

Permanganometry:  

1. Estimation of oxalic acid.  

2. Estimation of Fe2+/FeSO4.7H2O/Mohrôs salt.  

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

experiments are not overlapping with first minor) 

15 

11 3. Open-ended experiments (Any 3). 
a. Determination of hardness of water.  

b. Iodimetry and Iodometry: Estimation of Iodine/copper/ 

chromium.  

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

NaOH.  

15 
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d. Determination of alkali content in antacid tablets by titration 

with HCl.  

e. Determination of available chlorine in bleaching powder. 

(Other related experiments suggested by the teacher may be 

conducted) 

References: 

1. C.N.R.Rao, University General Chemistry, MacMillan India (Ltd.) 

2. Shashi Chowla; Engineering Chemistry, Danpat Rai Publication. 

3. B.K. Sharma; Industrial Chemistry. Goel Publishing House, Meerut, 2003. 

4. Singh, K., Chemistry in Daily Life; Prentice Hall of India, New Delhi, 2008. 

5. D.A. Skoog, D.M. West, F.J. Holler and S.R. Crouch, Fundamentals of Analytical 

Chemistry, 8th Edition, Brooks/Cole, Thomson Learning, Inc., USA, 2004. 

6. 4. J. D. Lee, Concise Inorganic Chemistry, 5th edn., Blackwell Science, London, 2010. 

7. B.R. Puri, L.R. Sharma and K.C. Kalia, Principles of Inorganic Chemistry, 31st Edition, 

Milestone Publishers and Distributors, New Delhi, 2013. 

8. Satya Prakash, Advanced Inorganic Chemistry, Volume 1, 5th Edition, S. Chand and 

Sons, New Delhi, 2012. 

9. J. Mendham, R.C. Denney, J. D. Barnes and M. Thomas, Vogelôs Text Book of Quantitative 

Chemical Analysis, 6th Edition, Pearson Education, Noida, 2013. 

10. R. Gopalan, Inorganic Chemistry for Undergraduates, Universities Press, Hyderabad, 2009. 

11. Vogels Textbook of Quantitative Chemical Analysis, 6thEdn., Pearson Education Ltd. 

Course Outcomes 

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

Level 

PSO 

addressed 

CO-1 

Provide a comprehensive understanding of the scientific method 

and the evolution of chemistry from ancient speculation to 

modern principles.  

R, U 
PSO ï

3,4,5 

CO-2 

Explore the interdisciplinary nature of chemistry and its pivotal 

role as a central science, fostering critical thinking and 

interdisciplinary problem-solving skills. 

U, An PSO ï3,4 

CO-3 

Realize the groundbreaking contributions of renowned 

scientists, nurturing a more inclusive understanding of the 

field's history and encouraging diversity in scientific pursuits. 

An. Ap PSO ï3,4 

CO-4 
Develop a heightened awareness of chemical safety in everyday 

life and the importance of responsible chemical usage. 
U, Ap 

PSO ï

1,2,3,4 

CO-5 
Develop a comprehensive understanding of laboratory safety 

measures, leading to a safe and responsible laboratory 
Ap 

PSO ï

1,2,3,4 
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environment.  

CO-6 
Master key concepts in chemistry, enabling to perform accurate 

and precise chemical analyses and experiments effectively. 
An 

PSO ï

1,2,3,4,5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: GENERAL CHEMISTRY I 

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO-1,6,8 

PSO ï3,4,5 
R, U M, F L - 

2 CO-2 
PO-1,6,8 

PSO ï3,4 
U, An F, C 

L - 

3 CO-3 
PO-1,5,6,8 

PSO ï3,4 
An. Ap M, F 

L - 

4 CO-4 
PO-1,8 

PSO ï1,2,3,4 
U, Ap F, C 

L - 

5 CO-5 
PO-1,6 

PSO ï1,2,3,4 
Ap F, C, P 

L - 

6 CO-6 
PO-1,2,6 

PSO ï1,2,3,4,5 
An P - P 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 - - 1 1 1 1 - - - - 1 - 2 

CO 2 - - 1 1 - 1 - - - - 1 - 2 

CO 3 - - 1 1 - 1 - - - 1 1 - 2 

CO 4 1 1 3 2 - 1 - - - -  - 2 

CO 5 2 2 3 2 - 1 - - - - 2 - - 

CO 6 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: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar  

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ ṉ  ṉ 

CO 2 ṉ ṉ  ṉ 

CO 3 ṉ  ṉ ṉ 

CO 4 ṉ  ṉ ṉ 

CO 5 ṉ   ṉ 

CO 6 ṉ   ṉ 

 

 

 

 

 

 

 

 

 

 

 

 



  FYUGP ï Chemistry Syllabus 2024 

University of Kerala   53 
 

 
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 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

3 3 hours - - 3 

Pre-requisites 1. Basic knowledge and interest in science 

Course Summary Includes a brief introduction of environmental components, different 

types of pollution and some major environmental disasters. 

Detailed Syllabus: 

Module Unit  

Content 

FUNDAMENTAL ASPECTS OF ENVIRONMENTAL 

CHEMISTRY  

45 Hrs 

I  BASIC CONCEPTS OF ENVIRONMENT  9 

1 
Types of Environments - Biotic and Abiotic, Environmental segments- 

Lithosphere, Hydrosphere, Biosphere and Atmosphere. 
3 

2 
Layers of Lithosphere, Layers of Atmosphere- Troposphere, 

Stratosphere, Mesosphere, Thermosphere and Exosphere. 
3 

3 
Meaning of Ecology - Structure and Function of Ecosystem- 

Producers, Consumers, Decomposers. 
2 

4 Ecological Succession- Food Chain and Ecological Pyramids. 1 

II  AIR POLLUTION  6 

5 Pollution, Pollutants and its Classification, Contaminants. 2 

6 
Air Pollution - Types of Gaseous Air pollutants-CO, CO2, NO, NO2, 

SO2, SO3, Smog - Sources and Effects on Environment. 
2 

7 
Consequences of Air pollution - Global warming, Greenhouse effect, 

Acid rain and Importance of Ozone layer. 2 

III  WATER & SOIL POLLUTION  12 

8 

Water Quality Parameters- Dissolved Oxygen, BOD, COD, pH, 

Turbidity, Conductivity, Salinity (Qualitative idea only), 

Eutrophication. 

3 

9 
Major Water pollutants ï Industrial Wastes, Sewage, Agricultural 

Pollutants, Radioactive Wastes, Detergents - Sources and Effects.   
3 
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10 
Treatment of Waste Water- Filtration using Activated Charcoal and 

Ion Exchange Resins, Electrodialysis and Reverse osmosis 
3 

11 
Composition of soil- Inorganic and Organic Components in Soil- 

Micro and Macro nutrients,  
3 

12 
Soil pollutants - Industrial Wastes, Domestic Wastes, Agricultural 

Wastes and Radioactive Wastes - Sources and Effects. 
3 

13 
Solid Waste Management - Land Filling, Recycling, Incineration and 

Composting. 
3 

IV  ENVIRONMENTAL DISASTERS  9 

14 Definition and types of disasters ï Natural and Manmade.   2 

15 
Disaster management - Mitigation, Preparedness, Response and 

Recovery. 
3 

16 
Major environmental disasters - Three Miles Island accident, 

Endosulfan tragedy in Kerala, Chernobyl Incident, Minamata disease. 4 

V OPEN ENDED MODULE:  9 

 17 

Case Studies, Debates, Simulation Games, local field Trips, Project-

Based Learning, Artistic Expression, Community Engagement, 

Critical Thinking Exercises etc. (Or any other activities may be 

suggested by the teacher) 

 

References 

1. A.K. De, ñEnvironmental Chemistryò 

2. H.M. Saxena, ñEnvironmental Geographyò. 

3. G.W. Vanloon, S. J. Duffy, ñEnvironmental Chemistry ï a global perspectiveò. 

4. P.K. Gupta, ñMethods in Environmental Analysis Water, Soil and Airò. 

5. V.P. Kudesia, ñEnvironmental Chemistryò. 

6. G.S. Sodhi, ñFundamental Concepts of Environmental Chemistryò. 

7. V Subramanian, ñA Text Book of Environmental Chemistryò, Wiley 2020. 

8. C. Baird and M. Cann, ñEnvironmental Chemistryò, W.H. Freeman and Company, 2012. 

Course Outcomes 

No. Upon completion of the course the graduate will 

be able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 
Understand the structure and composition of the  

atmosphere. 
U PSO-1,2,3 

CO-2 
Observe, realise and enlist the causes of air 

pollution.   R, U PSO-1,2,3 
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CO-3 
Understand the qualities of water, identify the causes 

and effects of water pollution and acquire 

knowledge of waste water treatment. 

U, R PSO-1,2,3,4 

CO-4 Acquire a basic knowledge of Soil Pollution U, Ap PSO-1,2,3,4 

CO-5 Review major environmental disasters  R, An PSO-1,2,3 

CO-6 
Gain a holistic understanding of pollution and 

develop skills to address it 
U, An PSO-1,2,3,4,5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: ENVIRONMENTAL CHEMISTRY  

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

CO 

No. 
CO PO/PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO-1,6 

PSO-1,2,3 
U F, C, M L - 

2 CO-2 
PO-1,6 

PSO-1,2,3 
R, U 

F, C  L - 

3 CO-3 
PO-1,6 

PSO-1,2,3,4 
U, R 

F, C  L - 

4 CO-4 
PO-1,6 

PSO-1,2,3,4 
U, Ap 

F, C  L - 

5 CO-5 
PO-1,6 

PSO-1,2,3 
R, An 

F, C  L - 

6 CO-6 
PO-1,2,3,4,5,6,8 

PSO-1,2,3,4,5 
U, An F, C, P 

L 
P 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 
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CO 1 2 1 2 - - 1 - - - - 2 - - 

CO 2 1 2 3 - - 1 - - - - 2 - - 

CO 3 1 1 1 1 - 1 - - - - 2 - - 

CO 4 1 1 1 1 - 1 - - - - 2 - - 

CO 5 1 1 1 - - 1 - - - - 2 - - 

CO 6 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 

Exam 
Assignment 

Project 

Evaluation 

End Semester 

Examinations 

CO 1 ṉ ṉ  ṉ 

CO 2 ṉ ṉ  ṉ 

CO 3 ṉ   ṉ 

CO 4 ṉ ṉ  ṉ 

CO 5 ṉ   ṉ 

CO 6 ṉ ṉ ṉ ṉ 
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University of Kerala 

 

Discipline CHEMISTRY 

Course Code UK1MDCCHE101 

Course Title POLYMERS AND BIOPOLYMERS  

Type of Course MDC 

Semester I 

Academic Level 100 - 199 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

3 3 hours - - 3 

Pre-requisites 1. Basic knowledge and interest in science  

Course Summary This course provides a comprehensive understanding of the 

fundamental principles of polymer chemistry and a brief idea of 

biopolymers. 

Detailed Syllabus: 

Module Unit  
Content 

POLYMERS AND BIOPOLYMERS  
45 Hrs 

I  BASIC PRINCIPLES OF POLYMERS  6 

1 
General Introduction to Polymers: Macro Molecules, Oligomers, 

Polymers, Degree of Polymerisation, Functionality. 
2 

2 
Classification of Polymer: Origin, Structure, Synthesis, Molecular 

forces. 
1 

3 
Polymer Synthesis- Synthesis of Copolymers, Block-Polymers, 

Polyesters, Poly Olefins, Polyamides, Polycarbonates. 2 

4 
Chemistry of Polymerization- Addition polymerization and 

Condensation polymerization. 
1 

II  COMMERCIAL POLYMERS  6 

 

5 

Commercially important polymers and their applications: Poly 

ethylene, Polypropylene, Polystyrene, Polyesters, Polyvinyl Chloride 

(PVC). 

2 

6 
Polymethylmethacrylate, Bakelite, Natural Rubber, Nylon-6, Nylon-

66, Melamine, Terylene. 
3 

7 Numbering of Plastics (Plastic identification code) 1 

III  RUBBER CHEMISTRY AND TECHNOLOGY   9 

8 
Natural and Synthetic Rubber: Historical review, Physical and 

Chemical Properties of Natural Rubber. 
2 

9 
Manufacture, Physical Properties and Applications of Synthetic 

Rubbers such as SBR, Nitrile, Butyl Rubber. 
2 
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10 EPDM, Neoprene, Vulcanisation of Rubber 1 

11 
Rubber Processing- Miling, Mixing, Extrusion, Calendering, Molding 

and Curing (Explanation only) 2 

12 
Rubber Reinforcement Technologies:  Brief introduction, Role of 

Fillers and Reinforcements ï Carbon Black. 2 

IV  BIOPOLYMERS   15 

13 
Introduction of biopolymers, Its classification on the basis of Type, 

Origin, Monomeric Units. 
1 

14 Sources of Biopolymers, Need for Biopolymers. 1 

15 
Introduction, functions and applications of Cellulose, Cotton, Wool, 

Silk, 
2 

16 Paper, Rubber, Collagen, Lignin 2 

17 

Structure and functions of bio-polymers:  Proteins, Nucleic acid and 

Polysaccharides, Structure and applications of starch, shellac and 

cellulose. 

4 

18 
Biopolymers from Renewable Resources, Biocompatibility 

Requirements. 
2 

19 
Synthetic Biopolymers: Polylactic acid and its co-polymers, Aliphatic 

Polyesters, Polyethylene Oxides and its Copolymers. 3 

V OPEN ENDED MODULE:  9 

20 

Seminar presentations, group discussions, debates, quizzes etc on  

a. Identification of polymer in a variety of common objects made 

from different types of polymers 

b. A specific biopolymer (e.g., cellulose, starch, chitin) and its 

application in various industries 

c. Recycling or upcycling of polymer waste 

d. Extraction of biopolymers from natural sources 

e. Biodegradation behavior of biopolymers in different 

environmental conditions 

(Or any other similar topics suggested by the teacher) 

9 

 

References  

9. F.W. Billimeyer, ñTextbook of Polymer Scienceò, Wiley, India 2007. 

10. V.R. Gowarikar, ñPolymer Scienceò, New Age International Publishers Ltd 2010.   

11. P.J. Flory, ñPrinciples of Polymer Chemistryò, Asian Books Private Ltd 2006. 

12. P. Ghosh, ñPolymer Science and Technology of Plastic and Rubberò, Tata McGraw Hill 2010.  

13. M.P. Stevens, ñPolymer Chemistryò, Oxford University Press, Inc, 1990. 

14. R. M Johnson, L Y Mwaikambo and N Tucker, ñBiopolymersò, Rapra Technology 2003. 

15. S. Kalia and L. Av®rous, ñBiopolymers: Biomedical and Environmental Applicationsò. 
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Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 Understand the basic concepts of polymer chemistry R, U PSO-1,2,3 

CO-2 
Acquire Knowledge of the commercial applications of 

polymers in real world, its structure properties and 

relationship. 

U 
PSO-

1,2,3,4 

CO-3 
Aware of the Natural rubber and synthetic rubbers and 

its processing. 
U PSO-1,2,3 

CO-4 
Understand the various types of biopolymers, its 

source, classification and applications. 
R, U PSO-1,2, 3 

CO-5 
Understand the basic concepts of natural and synthetic 

biopolymers. 
U PSO-1,2,3 

CO-6 
Critical evaluation of the environmental and societal 

implications of polymer usage 
An, Ap, E 

PSO-

1,2,3,4,5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: POLYMERS AND BIOPOLYMERS  

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO-1,6 

PSO-1,2,3 
R, U F, C L - 

2 CO-2 
PO-1,6 

PSO-1,2,3,4 
U F, C 

L - 

3 CO-3 
PO-1,6 

PSO-1,2,3 
U F, C 

L - 

4 CO-4 
PO-1,6 

PSO-1,2 
R, U F, C, P 

L - 

5 CO-5 
PO-1,6 

PSO-1,2,3 
U F, C 

L - 
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6 CO-6 
PO-1,2,3,4,5,6,8 

PSO-1,2,3,4,5 
An, Ap, E F, C, P 

L - 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 2 1 1 - - 1 - - - - 2 - - 

CO 2 2 1 2 - - 1 - - - - 2 - - 

CO 3 2 2 2 - - 1 - - - - 2 - - 

CO 4 2 1 1 - - 1 - - - - 2 - - 

CO 5 2 2 1 - - 1 - - - - 2 - - 

CO 6 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 Evaluation End Semester Examinations 

CO 1 ṉ ṉ  ṉ 

CO 2 ṉ   ṉ 

CO 3 ṉ ṉ  ṉ 

CO 4 ṉ   ṉ 

CO 5 ṉ ṉ  ṉ 

CO 6 ṉ  ṉ ṉ 
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University of Kerala 

 

Discipline CHEMISTRY 

Course Code UK2DSCCHE100 

Course Title ORGANIC CHEMISTRY I  

Type of Course DSC  

Semester 2 

Academic Level 100 - 199 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 1. Higher secondary level science  

2. First semester FYUGP Chemistry DSC 

Course Summary In organic chemistry, carbon's unique properties form the basis for 

classifying compounds, while functional groups dictate their reactivity. 

Understanding reaction mechanisms and stereochemistry is crucial for 

predicting and controlling organic reactions, alongside practical skills 

in qualitative analysis, allowing for the identification of functional 

groups and compounds. 

Detailed Syllabus: 

Module Unit  
Content 

ORGANIC CHEMISTRY I  
75 Hrs 

I  INTRODUCTION TO ORGANIC CHEMISTRY, NOMENCLATURE, 

FUNCTIONAL GROUPS AND REACTION NOTATIONS  
12 

1 
Uniqueness of carbon: classification of organic compounds. Structure 

and Hybridization of alkanes alkenes and alkynes 
2 

2 
Functional groups (mention only), Review of basic rules of IUPAC 

nomenclature of organic compounds. 
1 

3 

Definition of reaction mechanism. Frontier molecular orbitals and 

organic reactions: Introduction to HOMO and LUMO, electrophiles 

and nucleophiles - classification based on frontier orbitals. Drawing 

of electron movements with arrows: curved arrow notation, Half 

headed and double headed arrows. Nature of bond fissions: 

Homolysis and heterolysis. 

4 

4 

Classification of reactions: addition, eliminations, substitution, 

rearrangement, oxidation, reduction and pericyclic reactions with one 

or 2 examples for each 

5 

II  STEREOCHEMISTRY I  12 
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5 

Introduction to structure and stereo chemistry of organic molecules: 

salient features of symmetry elements; role of principal axis, sigma 

plane, centre of symmetry, and alternating axis of symmetry in 

deciding chirality 

3 

6 

Representation of organic molecules: Fischer, Flying wedge, 

Sawhorse and Newman projection formulae. Interconversion between 

Fischer and three-dimensional formula 

 

7 

Conformational and configurational isomerism, dihedral angle and 

torsional strain, conformational analysis of acyclic systems: ethane 

and n-butane including energy diagrams. 

3 

8 

Conformations of cyclic molecules-3, 4, 5 and 6 membered rings- 

Baeyerôs strain theory, Sache-Mohr theory of strainless rings, Pitzer 

strain  

3 

9 
Conformations of cyclohexane: chair, boat and skew boat forms, 

axial and equatorial bonds, ring flipping. 
3 

III  STEREOCHEMISTRY II  12 

10 

Stereoisomerism: examples of compounds with one and two chiral 

centers, enantiomers and diastereomers, erythro and threo 

representations, meso compounds, prochiral faces, enantio and 

diastereotopicity 

2 

11 

Configurations and their specifications: absolute and relative 

configuration, configuration descriptors R/S and E/Z notations using 

Cahn-Ingold-Prelog rules, optical purity, enantio/diastereomeric 

excess  

4 

12 

Stereoisomerism in compounds without a stereogenic carbon: axial -, 

planar, helical chirality and assigning their configurational 

descriptors (R, S/M, P) ïbiphenyl, allenes, ansa and p-cyclophanes, 

helicines 

3 

13 
Racemic mixture, resolution, methods of resolution of racemic 

mixture 
2 

14 

Geometrical isomerism: cis-trans (maleic and fumaric acids), syn-anti 

(unsymmetrical ketoximes). Methods of distinguishing geometrical 

isomers using melting point, dipole moment, dehydration and 

cyclisation. 

1 

IV  ORGANIC REACTION MECHANISM I  9 

15 
Electron displacement effects: Inductive effect, electromeric effect, 

mesomeric effect, resonance, hyperconjugative and steric effects.  
2 

16 

Acidity and basicity of organic compounds based on electron 

displacement effects: Acid characters of alcohols, phenols (phenol, 

o/m/p-cresols and o/m/p-nitro phenols) and carboxylic acids 

(aliphatic acids, mono, di, tri chloro acetic acids, Benzoic acid, 

o/m/p-nitro benzoic acids) and basic character of amines (aliphatic 

amines, aniline, N- & N, N-dimethyl aniline, o/m/p nitro anilines and 

o/m/p- toluedienes) 

3 
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17 

Effects of hyperconjugative effect: stability of alkenes, 

alkylbenzenes, free radicals and carbocations. Dipole moment of 

propene and toluene 

2 

18 

Reaction intermediates: Carbocations, carbanions, carbenes and 

nitrenes (definition, hybridization, structure, classification, formation, 

stability and important reactions). 

2 

V ORGANIC CHEMISTRY PRACTICAL - ORGANIC QUALITATIVE 

ANALYSIS  
30 

19 
Detection of Elements (Nitrogen, Sulphur and Halogen) using 

Lassaignôs test  
2 

20 

Solubility Tests: a) Classification of compounds into water 

soluble/insoluble; b) Classification of compounds into ether 

soluble/insoluble c) Solubility in Na2CO3, d) Solubility in NaOH e) 

Solubility in HCl 

2 

21 
Tests for Aliphatic and Aromatic compounds: (i)Ignition test 

(ii)Nitration test 
2 

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

Bromination 
2 

 

23 

Tests to distinguish between following compounds: a) 

monocarboxylic acid and dicarboxylic acid; b) Primary, secondary 

and tertiary amines ; c)  monoamide and diamide; e) Aldehyde and 

ketone ; f) Reducing and non-reducing sugars; g) monohydric 

phenols and dihydric phenols 

3 

 
24 

Reactions of common functional groups using known organic 

compounds. 
4 

 

25 

Systematic qualitative analysis with a view to characterization of the 

following functional groups  

a)  Halo compounds: chlorobenzene, benzyl chloride;  

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

c) Aldehydes and ketones: benzaldehyde, acetophenone, 

benzophenone; 

d) 4 Carboxylic acids: benzoic, phthalic, cinnamic and salicylic acids; 

e) Esters: ethyl benzoate, methyl salicylate;  

f) Amides: benzamide, urea;  

g) Anilines: aniline, o,m, p - toluidines, dimethylaniline;  

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

i) Poly nuclear hydrocarbons: naphthalene, anthracene;  

j) Reducing and non-reducing sugars: glucose and sucrose 

15 

References: 

Text books: 

1. J.Clayden, N.Greeves and S.Warren, Organic Chemistry, Oxford University Press, New 

York. 
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2. Carey, Francis A., Giuliano, Robert M. Organic Chemistry. United Kingdom: McGraw-Hill, 

2011. 

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

Limited, 2008. 

4. D., Stereochemistry of Organic Compounds: Principles and Applications, New Age 

International Publishers, New Delhi 

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

6. A.Bahl and B.S.Bahl, Advanced Organic Chemistry, S.Chand & Company, New Delhi. 

7. L.G.Wade Jr, Organic Chemistry, Pearson Education, New Delhi. 

8. K.S.Tewari, N.K.Vishnoi and S.N.Mehrotra, A textbook of Organic Chemisty, Vikas 

Publishing House (Pvt) Ltd., New Delhi.. 

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

Delhi. 

10. I L Finar, ñOrganic Chemistryò Vol ï 1, 5th Edition, Pearson Education, 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, New Delhi. 

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.I.Vogel, ñA text book of Qualitative Analysis including semi micro methodsò Longmans. 

2. V.V.Ramanujam, ñSemi micro Qualitative Analysisò 

3. E.S.Gilreath ñQualitative Analysis using semi micro methodò Mc Graw Hill 

4. A.I.Vogel, ñA text book of Qualitative Inorganic Analysisò Longmans 

5. A.I.Vogel, ñElementary Practical Organic Chemistryò Longmans 

6. J B Yadav,Advanced Practical Physical Chemistry, Goel ,Publishing House 

For Further Reading 

1. Day and Raman, ñLaboratory Manual of Organic Chemistryò. 

2. B.Viswanathan and P.S Raghavan , ñPractical Physical Chemistryò 2005 Edn. Viva Books 

(Pvt.Ltd) 

3. F.G Mann and B.C Saunders, ñPractical Organic Chemistryò 4th Edn, Orient Longmann 

4. N.K.,Vishnu, ñAdvanced practical organic chemistryò Vikas publishing house, New Delhi 

Course Outcomes 
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No. Upon completion of the course the graduate will be able 

to 

Cognitive 

Level 

PSO addressed 

CO-1 Recall the fundamentals of organic chemistry including 

nomenclature, functional groups, notation and 

classification 

U 

    PSO-1 

CO-2 Understand various conformational isomerism exhibited by 

organic molecules 
R, U PSO-1 

CO-3 Develop curiosity in applying CIP rules to predict 

configuration of organic molecules 
U,An PSO-1,2,3 

CO-4 Identify various electron displacement effects, reaction 

intermediates and reaction mechanism of substitution and 

elimination reactions 

Ap, An 
PSO-1,2 

CO-5 Practice systematic scientific procedure for the qualitative 

analysis of organic compounds 
U, Ap, C PSO-1,2,3,4,5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course:  ORGANIC CHEMISTRY 1 

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

CO 

No. 
CO PO/PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture 

(L)/Tut

orial (T)  

Practical 

(P) 

1 CO-1 PSO-1 U F L - 

2 CO-2 PSO-1 R, U F L - 

3 CO-3 PSO-1,2,3 U, An C L - 

4 CO-4 PSO-1,2 Ap, An F,C L - 

5 CO-5 PSO-1,2,3,4,5 U, Ap, C P - P 

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

Mapping of COs with PSOs and POs: 

 PSO

1 

PSO

2 

PSO

3 

PSO

4 

PS

O5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 
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CO 1 2 - - - - 2 - - - - - - - 

CO 2 2 - - - - 2 2 - - - - - - 

CO 3 2 3 1 - - 2 2 - - - - - - 

CO 4 3 3 - - - 2 2 - - - - - - 

CO 5 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  

¶ Programming Assignments  

¶ Final Exam  

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ ṉ - ṉ 

CO 2 ṉ ṉ - ṉ 

CO 3 ṉ ṉ - ṉ 

CO 4 ṉ ṉ - ṉ 

CO 5 ṉ ṉ ṉ ṉ 
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Discipline CHEMISTRY 

Course Code UK2DSCCHE101 

Course Title FUNDAMENTALS OF CHEMISTRY II  

Type of Course DSC 

Semester 2 

Academic Level 100 - 199 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 1. Higher secondary level science knowledge 

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

Course 

Summary 

The course includes subjects in petrochemicals, catalysis, photochemistry, 

metallurgy, and nanomaterials and basic principles in the gaseous state. 

Students have practical experience in analytical procedures and acquire 

critical thinking skills through open-ended experiments such as gravimetric 

analysis and determination of physical constants, focused on inorganic 

qualitative analysis. 

Detailed Syllabus: 

Module Unit  Contents Hrs 

 FUNDAMENTALS OF CHEMISTRY II  75 

I  GASEOUS STATE 9 

1 Maxwellôs distribution of molecular velocities (No derivation), 

average, most probable and rms velocities 

3 

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

3 Deviation of gases from ideal behaviour ï Boyle temperature, 

derivation of vander waals constants and critical constants  

2 

4 Law of corresponding states ï reduced equation of state, Joule 

Thomson effect, liquefaction of gases ï Lindeôs and Claudeôs 

processes. 

3 

II  PETROCHEMICALS AND ALTERNATE SOURCES  9 

5 Petrochemicals: - Introduction, Natural gas - CNG, LNG and LPG. 

Coal: classification based on carbon content- Carbonisation of coal  

2 

6 Crude oil: constitution and distillation, composition and uses of 

important Fractions Ignition point, flash point and octane number-

cracking Usage and depletion of petroleum products.  

3 

7 Need for alternative fuel and Green Chemistry approaches for 

sustainable development:  

1 
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8 Introduction, Solar energy harvesting- photosynthesis Photo voltaic 

cell, conventional solar cells, nano structured solar cells, Hydrogen as 

the future fuel   

3 

III  CRYSTALLINE STATE  9 

9 Isotropy and anisotropy ï symmetry elements in crystals ï the seven 

crystal systems. Miller indices, Bravais lattices, primitive, bcc and hcc 

of cubic crystals  

3 

10 Representation of lattice planes of simple cubic crystal - Density from 

cubic lattice dimension ï calculation of Avogadro number  

2 

11 Bragg equation, diffraction of X-rays by crystals ï single crystal and 

powder method. Detailed study of structures of NaCI and KCl crystals. 

4 

IV  METALLURGY & CHEMISTRY OF NANOMATERIALS  18 

12 General principles of occurrence and extraction of metals, 

Concentration of ores- roasting, calcination and smelting 

3 

13 General Methods of extracting metal from concentrated ore, examples 

Electro metallurgy-Metallurgy of Aluminium, Sodium-Pyrometallurgy 

3 

14 Refining of crude metals: Distillation, Liquation, electrolytic and zone 

refining Chromatographic techniques and vapour phase refining 

(Mondôs process and Van Arkel process)  

Metallurgy of titanium, cobalt, nickel, thorium and uranium 

3 

15 Evolution of Nano science ï Historical aspects ï preparations 

containing nano gold in traditional medicine, Lycurgus cup ï 

Faradayôs divided metal etc. Nanosystems in nature. 

2 

16 Preparation of Nano particles ï Top ï down approach and bottom ï top 

approach, Sol ï gel synthesis, colloidal precipitations, Co- 

precipitation, combustion technique. 

3 

17 Properties of nano particles: optical, magnetic and mechanical 

properties. 

2 

18 Applications of nano materials in electronics, robotics, computers, 

sensors, mobile electronic devices, medical applications (use Au, Ag, 

ZnO and ZnO2 as examples) 

2 

V PRACTICALS: INORGANIC QUALITATIVE ANALYSIS  30 

19 I.  REACTIONS OF THE FOLLOWING CATIONS:  

Hg+, Pb2+, Ag+, Hg2+, Bi3+, Cd2+, As3+, Sb3+, Sn2+, Sn4+, Fe3+, Al3+, 

Cr3+, Mn2+, Zn2+, Ni2+, Cd2+, Ba2+, Ca2+, Sr2+, Mg2+ and NH4
+. 

II.  SYSTEMATIC ANALYSIS OF TWO CATIONS IN A 

MIXTURE  

The cations must be provided in solutions. A student must analyze at 

least 8 mixtures containing two cations each. 

15 

20 OPEN ENDED PRACTICALS: ( Any 3 experiments are to be 

conducted - May be selected from the list or the teacher can add 

related experiments) 

III.  GRAVIMETRIC ANALYSIS  

a. Estimation of water of hydration in barium chloride crystals. 

15 
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b. Estimation of barium chloride solution. 

IV.  DETERMINATION PHYSICAL CONSTANTS   

a. Determination of boiling points of common solvents (b.pt range 

100°C - 130°C 

b. Determination of melting points of organic substances (m.pt 

range 100°C - 130°C) 

References 

1. B. R. Puri, L. R. Sharma and M. S. Pathania, Principles of Physical Chemistry, 46th Edn 

Vishal Publishing Co. New Delhi. 

2. J E Huheey, E A Keiter, R L Keiter, O K Medhi, Inorganic Chemistry, 4th Edn. Pearson. 

3. F A Cotton and Wilkinson, Advanced Inorganic Chemistry, John Wiley, New York. 

4. P L Soni, O P Dharmarsha, U N Dash, Textbook of Physical Chemistry, 23rd  Edn, Sultan Chand 

& Sons, New Delhi, 2011. 

5. Gurudeep Raj, Advanced physical chemistry. 

6. F Daniel and R A Alberty, Physical chemistry. 

7. T Pradeep, A Text book of Nanoscience and Nanotechnology, Mc Graw Hill, New Delhi. 

8. J V. V.Ramanujam, ñSemi micro Qualitative Analysisò 

9. E. S. Gilreath ñQualitative Analysis using semi micro methodò Mc Graw Hill.  

Course Outcomes 

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

Level 

PSO 

addressed 

CO-1 

 

Understand the effect of temperature on molecular velocities of 

gases and equation for real gases 

U 

 
PSO-1 

CO 2 Apply the principles in liquefaction of gases Ap PSO-2 

CO 3 Apply the importance of energy and environment conservation Ap PSO-3 

CO 4 
Get insight to the emerging area of nano and advanced 

materials 
U PSO-3 

CO 5 
Apply the principles of physical Chemistry in Catalysis and 

photochemistry 

Ap 

 
PSO-4 

CO 6 

 

Apply the basic principles in qualitative analysis and identify 

cation and anion. 

Ap 

 

PSO-2 &4  

 

CO 7 Discuss the basic principles of metallurgy U PSO-1 &2 

CO 8 Demonstrate the extraction of some metals used in daily life Ap PSO-2&4 
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CO 9 
Apply the principles in analytical chemistry to identify the 

cations 
Ap PSO-5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: FUNDAMENTALS OF CHEMISTRY II  

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO-1 

PSO-1 

U 

 
F, C T  

2 CO 2 
PO-2 

PSO-2 
Ap P T  

3 CO 3 
PO-8 

PSO-3 
Ap C T  

4 CO 4 
PO-3 

PSO-3 
U C, M T  

5 CO 5 
PO-2 

PSO-4 

Ap 

 
C T  

6 CO 6 
PO-6 

PSO-2 &4 

Ap 

 
P  P 

7 CO 7 
PO-2& 6 

PSO-1 &2 
U P  P 

8 CO 8 
PO-2 

PSO-2&4 
Ap P  P 

9 CO 9 
PO-3 

PSO-5 
Ap P  P 

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

Mapping of COs with PSOs and POs: 

 PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 2 - - - - 2 - - - - - - - 
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CO 2 - 2 - - - - 2 - - - - - - 

CO 3 - - 3 - - - - 3 - - - - - 

CO 4 - - 3 - - - - 3 - - - - - 

CO 5 - - - 3 - - 3 - - - - - - 

CO 6 - 2 - 2 - - - - - - 2 - - 

CO 7 2 2 - - - - 2 - - - 2 - - 

CO 8 - 2 - 2 - - 2 - - - - - - 

CO 9 - - - - 3 - - 2 - - - - - 

Correlation Levels: 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar 

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics  

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ã ã  ã 

CO 2 ã ã  ã 

CO 3 ã ã  ã 

CO 4 ã   ã 

CO 5 ã   ã 

CO 6 ã   ã 

CO 7   ã  

CO 8   ã  

CO 9 ã   ã 
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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 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 3. Higher secondary level science knowledge 

4. First semester DSC (chemistry) offered by UoK (preferable) 

Course 

Summary 

This course delves into metallurgy, crystalline state, radioactivity, 

nuclear chemistry, chemical cycles, group properties, and qualitative 

inorganic analysis. Students gain theoretical knowledge and practical 

skills necessary for understanding and analyzing inorganic materials and 

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 from 

their ores: Concentration of ores- roasting, calcinations and smelting  

3 

2 General methods of extracting metal from concentrated ore 

Electrometallurgy and Pyrometallurgy Refining of metals: electrolytic 

and zone refining only. 

3 

3 Metallurgy of Titanium, Iron, cobalt, Nickel, Thorium, Uranium  

Extraction of lanthanides 

3 

II  CRYSTALLINE STATE  9 

4 Isotropy and anisotropy ï symmetry elements in crystals ï seven 

crystal systems 

2 

5 Miller indices, Bravais lattices, primitive, bcc and fcc lattices of cubic 

crystals 

2 

6 Bragg equation - diffraction of X rays by crystals ï single crystal and 

powder method Detailed study of structure of NaCl and KCl crystals 

3 

7 Liquid crystals, application and examples 2 

III  RADIOACTIVITY  9 

8 Radioactive equilibrium (qualitative idea only) 1 
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9 Detection of radio activity by Wilsonôs cloud chamber and Geiger 

Muller Scintillation counter ï Units of radio activity ï Curie and 

Rutherford 

2 

10 Radio Carbon dating, Rock dating, Neutron activation analysis  

Applications in agriculture and medicine. A brief study of the 

biological effects of radiation such as pathological and genetic damage 

2 

11 Dosimetry ï Units ï Rad, Gray, Roentgen. Ferrous and Ceric sulphate 

dosimeters 

2 

12 Nuclear Chemistry ï stability of Nucleus ï n/p ratio, artificial 

transmutation and radio activity, mass defect, binding energy, atomic 

fission and fusion 

2 

IV  CHEMICAL CYCLES, GROUP PROPERTIES, ACIDS, BASES AND 

BUFFERS                                  

18 

13 Carbon, Sulphur, Nitrogen, Phosphorous and hydrologic cycle  4 

14 Group properties (reactions) of anions in common minerals - 

Carbonate, Sulphate, Phosphate, Sulphides and Fluorides  

3 

15 Classification of oxides ï Acidic, Basic, Amphoteric and neutral 2 

16 Concepts of Acids and Bases, ionization of weak electrolytes. 3 

17 Influence of solvent on acid strength ï leveling effect  2 

18 pH and its applications. Buffer solutions. 2 

19 Henderson equation 2 

V PRACTICALS: INORGANIC QUALITATIVE ANALYSIS  30 

20 V. REACTIONS OF THE FOLLOWING CATIONS:  

Hg+, Pb2+, Ag+, Hg2+, Bi3+, Cd2+, As3+, Sb3+, Sn2+, Sn4+, Fe3+, Al3+, 

Cr3+, Mn2+, Zn2+, Ni2+, Cd2+, Ba2+, Ca2+, Sr2+, Mg2+ and NH4
+. 

VI.  SYSTEMATIC ANALYSIS OF TWO CATIONS IN A 

MIXTURE  

The cations must be provided in solutions. A student must analyze at 

least 8 mixtures containing two cations each. 

15 

21 OPEN ENDED PRACTICALS: (Any 3 experiments are to be 

conducted - May be selected from the list or the teacher can add 

related experiments) 

VII.  GRAVIMETRIC ANALYSIS  

c. Estimation of water of hydration in barium chloride crystals. 

d. Estimation of barium chloride solution. 

VIII.  DETERMINATION PHYSICAL CONSTANTS   

c. Determination of boiling points of common solvents (b.pt range 

100°C - 130°C 

d. Determination of melting points of organic substances (m.pt 

range 100°C - 130°C) 

15 
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References 

a. B.R Puri, L R Sharma K C Kalia, Principles of Inorganic Chemistry, Sobhanlal Nagin Chand 

& Co. New Delhi  

b. J D Lee, Concise Inorganic Chemistry, ELBS 

c. D.A Skoog, D M West, F J, Holler, S R Crouch, Fundamentals of Analytical Chemistry, 8th 

Edn., Brookes/Cole, Thomson Learning, Inc, USA, 2004  

d. Puri, Sharma and Pathania, Principles of Physical Chemistry  

e. Gurudeep Raj, Advanced physical chemistry 

f. Vogelôs Text book of Qualitative Analysis. 

g. J V. V.Ramanujam, ñSemi micro Qualitative Analysisò 

h. E. S. Gilreath ñQualitative Analysis using semi micro methodò Mc Graw Hill.  

Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 Discuss metallurgy and metallurgical processes U PSO-2 

CO-2 Identify the extraction of different metals in daily life Ap PSO-1 

CO3 Get an insight on crystal structure Ap PSO-1 

CO 4 
Draw and Make crystal models of NaCl & KCl 

crystals 
C PSO- 1&5 

CO 5 
Understand chemical cycles of Carbon, Sulphur, 

Nitrogen and Phosphorous 
U PSO-4 

CO 6 
Apply the basic principles in qualitative analysis and 

identify cation and anion 
Ap PSO-1&4 

CO 7 
Comprehend the properties of various anions, in 

particular, oxides 
U PSO2 &4 

CO 8 
Identify the principles in analytical chemistry for 

identifying the cations in different salts 
An PSO-5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: ESSENTIALS OF INORGANIC CHEMISTRY  

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 
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1 CO-1 
PO-1 

PSO-2 
U C L  

2 CO-2 
PO-2 

PSO-1 
Ap M L  

3 CO3 
PO-2 

PSO-1 
Ap C L  

4 CO 4 
PO-3 

PSO- 1&5 
C P L  

5 CO 5 
PO-1 

PSO-4 
U F L  

6 CO 6 
PO-2&6 

PSO-1&4 
Ap P  P 

7 CO 7 
PO-2&6 

PSO2 &4 
U P  P 

8 CO 8 
PO-1 & 6 

PSO-5 
An P  P 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 - 2 - - - 2 - - - - - - - 

CO 2 3 - - - - - 3 - - - - - - 

CO 3 2 - - - - - 2 - - - - - - 

CO 4 2 - - - 2 - - 2 - - - - - 

CO 5 - - - 2 - 2 - - - - - - - 

CO 6 2 - - 2 - - 2 - - - 3 - - 

CO 7 - 2 - 2 - - 2 - - - 2 - - 

CO 8 - - - - 3 3 - - - - 3 - - 

Correlation Levels: 

Level Correlation  

- Nil  
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1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar 

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ã ã  ã 

CO 2 ã ã  ã 

CO 3 ã ã  ã 

CO 4 ã ã  ã 

CO 5 ã ã  ã 

CO 6 ã   ã 

CO 7   ã  

CO 8 ã   ã 
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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 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 5. Higher secondary level science knowledge 

6. First semester DSC (chemistry) offered by UoK (preferable) 

Course Summary The course covers the fundamentals of organic chemistry, 

stereochemistry, bioinorganic chemistry, medicinal chemistry, and 

practical organic qualitative analysis techniques. Students learn about 

the reactivity of organic compounds, stereochemical principles, 

biological roles of metals, pharmacognosy, and analytical methods for 

organic compound identification and purification. 

Detailed Syllabus: 

Module Unit  Content Hrs 

 ESSENTIALS OF ORGANIC CHEMISTRY  75 

I  BASICS OF ORGANIC CHEMISTRY, SEPARATION AND 

PURIFICATION OF ORGANIC COMPOUNDS  

9 

1 Electronic Displacements: Inductive, electromeric, resonance and 

mesomeric effects, hyperconjugation and their applications 

2 

2 Dipole moment; Organic acids and bases; their relative strength. 1 

3 Homolytic and heterolytic fission with suitable examples. Curly arrow 

rules; Electrophiles and Nucleophiles; Nucleophilicity and basicity 

2 

4 Types, shape and relative stability of carbocations, carbanions, free 

radicals and carbenes. Introduction to types of organic reactions -

Addition, Elimination and Substitution reactions. 

1 

5 General principles involved in the separation of precipitates, standards of 

purity, mixed melting point and boiling point 

1 

6 Purification of solid organic compounds ï extraction, use of immiscible 

solvents, solvent extraction, crystallization, fractional crystallization, 

sublimation, desiccants, vacuum drying. Purification of liquids ï 

distillation, vacuum distillation, fractional distillation 

2 

II  INTRODUCTION TO STEREOCHEMISTRY  9 
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7 Optical Isomerism: Chirality and elements of symmetry; DL notation 

and Enantiomers 

2 

8 Optical isomerism in glyceraldehydes, lactic acid and tartaric acid 2 

9 Diastereoisomers and mesocompounds 1 

10 Cahn-Ingold-Prelog rules ï R-S notations for optical isomers with one 

and two asymmetric carbon atoms 

2 

11 Racemic mixture, resolution and methods of resolution 2 

III  CHROMATOGRAPHY  9 

12 Outline study of Adsorption and partition chromatography 2 

13 Principle and applications of column, paper, thin layer, ion- exchange 

and gas chromatography 

3 

14 Principle and applications of HPL, Rf and Rt value of various 

chromatographic techniques  

2 

15 Paper chromatographic separation of amino acids and sugars Separation 

of a mixture of dyes by column chromatography. 

Principle and applications of TLC 

2 

IV  PHYTOCHEMICALS, CRUDE DRUGS AND MEDICINAL 

CHEMISTRY  

18 

16 Pharmacognacy ï Scope and importance, scheme for pharmacognotic 

studies of crude drugs  

2 

17 Phytochemicals. Crude drugs: Morphological, pharmacological and 

chemical classification 

2 

18 Processing of drugs: Method of preparation ï decotion, maceration and 

infusion 

2 

19 Methods of drug evaluation: Moisture content, volatile content, 

solubility, optical rotation, ash values and extracting, spectroscopic 

analysis, chromatographic method and foreign organic matter (Mention 

only) 

4 

20 Carbohydrates, glycosides (saponin glycosides and cardiac glycosides), 

alkaloids (quinoline, isoquinoline, indole alkaloids and steroidal 

alkaloids) volatiles oils and phenols (Mention its sources, important 

compounds in each class and therapeutic importance) 

4 

21 Chemo therapy- Drugs-Classification based on application. Elementary 

study of analgesics, antipyretics, antibiotics, antimalarials. sulphadrugs, 

mode of action of sulphadrugs. Synthesis of aspirin and paracetamol 

4 

V PRACTICALS: ORGANIC QUALITATIVE ANALYSIS  30 

 22 Section A: Organic Qualitative Analysis (Any 5 compounds with 

different functional groups are compulsory) 

Systematic analysis with a view to identify the organic compound 

(aromatic ï aliphatic, saturated ï unsaturated, detection of elements and 

detection of functional groups) ï polynuclear hydrocarbons, alcohols, 

phenols, halogen compounds, nitro compounds, amino compounds, 

aldehydes, ketones, carboxylic acids, amides, urea, thiourea and esters. 

Only monofunctional compounds are to be given. 

15 
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 23 Section B (Open ended: Any 3 experiments are to be conducted - May 

be selected from the list or the teacher can add experiments) 

1. Preparation of derivatives of above analysed organic compounds 

2. Identification of Carbohydrates: Glucose, fructose, sucrose and 

starch. 
3. TLC - Separation and identification- Determination of Rf value of 

o-and p-nitroanilines,o- and p-chloroanilines, p-chlorophenol and 

p-nitrophenol, p-chloroaniline and pïnitroaniline, benzil and o-

nitroaniline or any two amino acids. 

4. Preparation of Soap 
5. Determination of total fatty acid present in given sample of soap. 

6. Determination of total alkali present in given sample of soap 

7. Preparation of liquid detergent 

8. Preparation of solid detergents 

9. Preparation of phenyl. 

15 

References 

1. S M Khopkar, Analytical chemistry. 

2. Gurdeep Chatwal, Chemistry of natural products Vol. 1. 

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

4. I.L. Finar, Organic Chemistry Vol 1 & 2. 

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

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

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

Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 Understand the fundamentals of organic chemistry U PSO-1 

CO 2 Apply the principles in purification of organic compounds Ap PSO-2 

CO 3 Discuss the stereochemistry of organic compounds U PSO-1 

CO 4 Get insight to the emerging area of phytochemistry U PSO-5 

CO 5 Apply the principles of isolation of drugs Ap PSO-5 

CO 6 
Discuss the influence of bioinorganic compounds in our 

life 
U PSO-3 

CO 7 Discuss the methods of preparation of drugs U PSO-4 & 5 

CO 9 Demonstrate the extraction of medicines used in daily life Ap PSO-5 
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CO 10 
Apply the principles in analytical chemistry to identify the 

organic compounds 
Ap PSO-2 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: ESSENTIALS OF ORGANIC CHEMISTRY  

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO-1 

PSO-1 
U C L  

2 CO 2 
PO-3 

PSO-2 
Ap P L  

3 CO 3 
PO-1 

PSO-1 
U C L  

4 CO 4 
PO-3 

PSO-5 
U M L  

5 CO 5 
PO-3 

PSO-5 
Ap P L  

6 CO 6 
PO-2 

PSO-3 
U C L  

7 CO 7 
PO-1 

PSO-4 & 5 
U P L  

8 CO 8 
PO-6 

PSO-5 
Ap P  P 

9 CO 9 

PO-3 

&6 

PSO-2 

Ap M  P 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 
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CO 1 2 - - - - 2 - - - - - - - 

CO 2 - 2 - - - - - 2 - - - - - 

CO 3 2 - - - - 2 -  - - - - - 

CO 4 - - - - 2 - - 2 - - - - - 

CO 5 - 3 - - - - 3 - - - - - - 

CO 6 - - 3 - - - 2 - - - - - - 

CO 7 - - - 2 2 2 - - - - - - - 

CO 8 - - - - 3 - - - - - 3 - - 

CO 9 - 3 - -  - - 3 - - 3 - - 

Correlation Levels: 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar 

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ã ã  ã 

CO 2 ã ã  ã 

CO 3 ã ã  ã 

CO 4 ã   ã 

CO 5 ã   ã 

CO 6 ã   ã 

CO 7 ã   ã 

CO 8  ã ã  

CO 9 ã   ã 
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Discipline CHEMISTRY  

Course Code UK2DSCCHE104 

Course Title BIOORGANIC CHEMISTY & COLLOIDS  

Type of Course DSC 

Semester 2 

Academic Level 100 ï 199 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 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 carbohydrates, 

lipids, enzymes, vitamins, hormones, steroids, amino acids, proteins, 

nucleic acids, colloids, soaps, and detergents, along with practical skills 

in qualitative analysis and experimental techniques. This knowledge 

will prepare students for further studies in organic chemistry, 

biochemistry, and related fields.  

Detailed Syllabus: 

Module Unit  Content 

BIOORGANIC CHEMISTY & COLLOIDS  

Hrs 

I  CARBOHYDRATES  9 

1 Classification with examples. Preparation and properties of glucose, 

fructose and sucrose 

2 

2 Cyclic structures and Haworth projections of glucose, fructose and maltose 

(ring size determination not expected). 

2 

3 Mutarotation, epimerization, Conversion of glucose to fructose and vice 

versa. 

3 

4 Structure of starch and cellulose (Elucidation not expected). Industrial 

applications of cellulose. 

2 

II  LIPIDS, ENZYMES, VITAMINS, HORMONES AND STEROIDS  15 

5 Lipids: Classification ï Oils, fats and waxes (definition, structure, 

biological functions and examples). Hydrogenation and Rancidity - Acid 

value, Saponification value and Iodine value, biological functions of 

phospholipids and glycolipids 

4 

6 Enzymes: Nomenclature, classification and characteristics. Mechanism of 

enzyme action. Theory of enzyme catalysis ï Michaelis-Menten theory. 

Cofactors and coenzymes. Enzyme inhibitors. Uses of enzymes. 

4 
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7 Vitamins: Classification. Structure, biological functions and deficiency 

diseases of vitamins A, B1, B2, B3, B5, B6, B12 (structure not required), 

C and D. 

4 

8 Hormones: Introduction. Steroid hormones, peptide hormones and amine 

hormones, examples, endocrine gland and biological functions (structure 

not required). Artificial hormones (elementary study only). 

3 

9 Steroids: Introduction. Structure and functions of cholesterol. Elementary 

idea of HDL and LDL. Bile acids 

3 

III  AMINOACIDS, PROTEINS AND NUCLEIC ACIDS  12 

10 Amino acids: Classification ï Zwitter ion formation and isoelectric point- 

Synthesis of glycine, alanine, and phenyl alanine (any one method). 

Peptides - Peptide bond.  

4 

11 Proteins: Classification of proteins ï Primary, secondary and tertiary 

structure of proteins -ï Denaturation of proteins ï Tests for proteins. 

3 

12 Nucleic acids: Structure of pentose sugar, nitrogenous base, nucleoside and 

nucleotide ï Double-helical structure of DNA ï Differences between DNA 

and RNA. 

2 

13 Biological Functions of DNA ï Replication and protein biosynthesis. 

Transcription and Translation. Genetic code. (Elementary idea only) 

3 

IV  COLLOIDS, SOAP & DETERGENTS  9 

14 Introduction, dispersed phase, dispersion medium, classification, multi 

molecular, macromolecular and associated colloids.  

2 

15 Preparation - condensation and dispersion methods, purification - dialysis 

and ultra filtration 

2 

 Properties of colloidal solution- optical, kinetic and electrical properties, 

coagulation, Hardy-Schultz rule, protective colloid 

2 

16 Applications of colloidal systems 1 

17 Soaps and Detergents: Soaps ï Types of soaps. Cleansing action of soaps.  1 

18 Synthetic detergents - Classification. Comparison between soaps and 

detergents. Environmental aspects. 

1 

V PRACTICALS   

19 Section A: Organic Qualitative Analysis (Any 5 compounds with 

different functional groups are compulsory) 

Systematic analysis with a view to identify the organic compound 

(aromatic ï aliphatic, saturated ï unsaturated, detection of elements and 

detection of functional groups) ï polynuclear hydrocarbons, alcohols, 

phenols, halogen compounds, nitro compounds, amino compounds, 

aldehydes, ketones, carboxylic acids, amides, urea, thiourea and esters. 

Only monofunctional compounds are to be given. 

15 

20 Section B (Open ended: Any 3 experiments are to be conducted - May 

be selected from the list or the teacher can add experiments) 

10. Preparation of derivatives of above analysed organic compounds 

11. Identification of Carbohydrates: Glucose, fructose, sucrose and starch. 

15 
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12. TLC - Separation and identification- Determination of Rf value of 

o-and p-nitroanilines,o- and p-chloroanilines, p-chlorophenol and 

p-nitrophenol, p-chloroaniline and pïnitroaniline, benzil and o-

nitroaniline or any two amino acids. 

13. Preparation of Soap 
14. Determination of total fatty acid present in given sample of soap. 

15. Determination of total alkali present in given sample of soap 

16. Preparation of liquid detergent 

17. Preparation of solid detergents 

18. Preparation of phenyl. 

References: 

1. Essential Organic Chemistry, P.Y. Bruice, 1st Edition, Pearson Education, New Delhi. 

2. Organic Chemistry Vol. I & II, I.L. Finar, Pearson Education, New Delhi.  

3. A Textbook of Organic Chemistry, K.S. Tewari, N.K., Vishnoi and S.N. Mehrotra, Vikas 

Publishing House (P) Ltd., New Delhi. 

4. Modern Organic Chemistry, M.K. Jain, S.C. Sharma, Vishal Publishing Co.  

5. Advanced Organic Chemistry, A. Bahl and B.S. Bahl, S. Chand & Company, New Delhi. 

6. Biochemistry, Rastogi, Tata Mc Graw ï Hill Publication. 

7. Fundamentals of Biochemistry, A.C. Deb, New Central Book Agency. 

8. Chemistry of Natural Products, Bhat S.V., Nagasampagi, B.A. & Sivakumar M. Narosa. 

9. Vogelôs Textbook of Practical Organic Chemistry, Furniss, B.S.; Hannaford, A.J.; Rogers, V. 

Smith, P.W.G.; Tatchell, A.R. Pearson Education.  

10. Practical Organic Chemistry, Mann, F.G.; Saunders, B.C. Pearson Education, 2009. 

11. Comprehensive Practical Organic Chemistry ï Preparation and Quantitative Analysis, 

Ahluwalia, V.K.; Aggarwal, R. Universities Press, 2000. 

 

Course Outcomes 

No. 
Upon completion of the course the graduate will be able 

to 

Cognitive 

Level 

PSO 

addressed 

CO-1 

Attain an understanding of carbohydrate chemistry, 

equipping with knowledge applicable to fields such as 

biochemistry, nutrition and food science. 

U PSO-1&3 

CO-2 

Understand the basic ideas of lipid chemistry, enabling to 

apply in various fields such as nutrition, biochemistry and 

pharmaceuticals. 

U PSO-1&3 

CO-3 

Gain an understanding of enzyme kinetics and their 

significance in biological processes, biotechnology, and 

medicine. 

U PSO-2&3 
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CO-4 

Equip with the basic ideas of biomolecules and prepare for 

further studies in biochemistry, molecular biology, and 

related fields. 

Ap PSO-2&3 

CO-5 

Basic understanding of colloidal chemistry to prepare for 

further studies in related fields, as well as for careers in 

industries where colloidal systems play a significant role. 

U, Ap PSO-2&3 

CO-6 

Proficiency in chemical tests to detect specific functional 

groups in organic compounds, to equip with essential skills 

for qualitative analysis in organic chemistry laboratories. 

An, Ap PSO-2&4 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: BIOORGANIC CHEMISTY & COLLOIDS  

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO-2 

PSO-1&3 
U C L  

2 CO-2 
PO-1 

PSO-1&3 
U C, M L  

3 CO-3 
PO-3 

PSO-2&3 
U C L  

4 CO-4 
PO-2 &3 

PSO-2&3 
Ap C, M L  

5 CO-5 
PO-3 

PSO-2&5 
U, Ap C, M L  

6 CO-6 
PO-2 &6 

PSO-2&4 
An, Ap C, P  P 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 
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CO 1 3 - 3 - - - 3 - - - - - - 

CO 2 2 - 2 - - 2 - - - - - - - 

CO 3 - 3 3 - - - - 3 - - - - - 

CO 4 - 2 2 - - - 2 2 - - - - - 

CO 5 - 2 - - 2 - 2 - - - 2 - - 

CO 6 - 2 - 2 - - 2 - - - 2 - - 

Correlation Levels: 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar  

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics: 

  Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ã ã  ã 

CO 2 ã ã  ã 

CO 3 ã ã  ã 

CO 4 ã ã  ã 

CO 5 ã  ã ã 

CO 6 ã   ã 
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Discipline CHEMISTRY 

Course Code UK2DSCCHE105 

Course Title BIOMOLECULES AND BIOPHYSICAL CHEMISTRY -I  

Type of Course DSC 

Semester 2 

Academic Level 100 - 199 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 1. Higher secondary level science knowledge 

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

(preferable) 

Course Summary The course covers the chemistry of carbohydrates, amino acids and 

proteins, heterocyclic and bio inorganic compounds, solutions & 

colloids, Acids, Bases & Buffers. Students learn about the, physical and 

chemical properties of different classes of biomolecules and their 

importance. They gain a detailed understanding of solutions of acids, 

bases, and buffer. Students also get an idea about the biologically 

important heterocyclic compounds   

Detailed Syllabus: 

Module Unit  Content 

BIOMOLECULES AND BIOPHYSICAL CHEMISTRY -I  

Hrs 

75 

1 CARBOHYDRATES  9 

1 Classification, configuration of D & L glyceraldehydes. Structure of 

ribose, 2-deoxy ribose, glucose, fructose, mannose and galactose.  

Properties of glucose and fructose - due to functional groups - hydroxyl, 

aldehyde and ketone, action of acids and alkali on sugars, Reducing 

actions of sugars 

3 

2 Pyranoside structures of glucose and fructose. 

Furanoside structure of fructose (structure elucidation not expected).  

Mutarotation and epimerization.  

Glycosides and amino sugars 

2 

3 Structure and biological importance of disaccharides - sucrose, lactose, 

maltose and cellobiose. Inversion of sucrose. 

2 

4 Structure and important properties of the following structural 

polysaccharides (cellulose, chitin, pectin) and storage polysaccharides 

(starch, inulin, glycogen), Glycosaminoglycans- heparin, hyaluronic 

acid. 

2 
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II  AMINO ACIDS AND PROTEINS  12 

5 Amino acids -Classification and properties, Essential and non-essential 

amino acids, zwitter ion, isoelectric point 

2 

6 Synthesis of amino acids - glycine, alanine and tryptophan. 

Polypeptides and proteins - peptide linkage. 

Peptide synthesis - Carbobenzoxy, Sheehan and solid phase synthesis 

3 

7 Proteins -primary, secondary, tertiary and quarternary structure of 

proteins. Denaturation and colour reactions of proteins  

3 

8 RNA and DNA ï Structure of purines and pyrimidines, nucleosides, 

nucleotides, phosphodiester linkages. 

2 

 9 Hydrolysis of nucleoproteins, structure of nucleic acids. their 

biological role. Replication of DNA. 

2 

III  SOLUTIONS, COLLOIDS, ACIDS, BASES & BUFFERS                         15 

14 Meaning of normality, molarity, molality, percentage solution, mole 

fractions, simple numerical problems from the above  

2 

15 Fundamental principles of diffusion and osmosis, biological 

importance of osmosis. Isotonic, hypotonic and hypertonic solutions. 

2 

16 Meaning of true solution, colloidal solution, and coarse suspension, 

distinction between lyophilic and lyophobic sols 

1 

 17 Fundamental study of Donnan equilibrium- application in biological 

system, membrane permeability, methods of preparation of colloidal 

solution, separation of colloidal solutions, elementary study of charge 

on colloids 

3 

 18 Tyndall effect, emulsion and emulsifying agents, application of 

colloidal chemistry. 

1 

 19 Dissociation of water, ionic product of water, concepts of pH, pOH, 

simple numerical problems of pH. Determination of pH using indicators, 

pH meter and theoretical calculations. 

2 

 20 Dissociation of weak acids and electrolytes, Bronsted and Lewis theory 

of acids and bases, Meaning of Ka and pKa values. 

1 

 21 Buffers: buffer action, buffers in biological system,  

Henderson -Hasselbach equation with derivation, simple numerical 

problems involving application of this equation. 

3 

IV  HETEROCYCLIC AND BIO INORGANIC COMPOUNDS  9 

10 Structure of furan, pyrrole, thiophene, 1,3-diazole, 1,3-thiozole, 

pyridine, 1,3-diazine, indole, quinoline, isoquinoline, purine and 

pyramidine bases (structure only), Aromaticity of five and six 

membered heterocyclics. 

3 

11 Metalloporphyrins ï cytochromes, chlorophyll, photosynthesis and 

respiration, haemoglobin and myoglobin, mechanism of O2 ï CO2 

transportation. 

3 

12 Biological fixation of nitrogen , Carbon fixation and carbon cycle. 1 

 13 Role of alkali and alkaline earth metals in biological systems 

Biological functions and toxicity of Cr, Mn, Ni, Cu, Se, Mo, Co ,Fe & 

Zn.(mention only) 

2 

V PRACTICAL - ORGANIC COMPOUND ANALYSIS  30 
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22 Section A: Organic Qualitative Analysis (Any 5 compounds with 

different functional groups are compulsory) 

Systematic analysis with a view to identify the organic compound 

(aromatic ï aliphatic, saturated ï unsaturated, detection of elements and 

detection of functional groups) ï polynuclear hydrocarbons, alcohols, 

phenols, halogen compounds, nitro compounds, amino compounds, 

aldehydes, ketones, carboxylic acids, amides, urea, thiourea and esters. 
Only monofunctional compounds are to be given.  

15 

23 Section B (Open ended: Any 3 experiments are to be conducted - 

May be selected from the list or the teacher can add experiments) 

Preparation of derivatives of above analysed organic compounds 

Identification of Carbohydrates: Glucose, fructose, sucrose and starch. 

TLC - Separation and identification- Determination of Rf value of o-and 

p-nitroanilines, o- and p-chloroanilines, p-chlorophenol and p-

nitrophenol, p-chloroaniline and pïnitroaniline, benzil and o-

nitroaniline or any two amino acids. 

15 

References 

1. Dr. U.Satyanarayana, Dr.U.Chakrapani, Biochemistry, Books and Allied (P) Ltd 

2. J. L. Jain, Sunjay Jain, Nitin Jain, Fundamentals of Biochemistry, S.Chand & Co. Ltd. 

3. RK Murray, DK Granner, PA Mayers, VW Rodwell, Harperôs Biochemistry, Prentiace-Hall 

International Editions. 
4. Sharma, Madan and Pahania, Principles of Physical Chemistry, Vishal Publishing Co. 

5. J.D. Lee, Concise Inorganic Chemistry. 

6. Puri, Sharma and Kalia, ñInorganic Chemistryò.  

7. Arthur I. Vogel, B. S. Furniss, Vogel's Textbook of practical organic chemistry, 5th ed., Longman 

Scientific & Technical, London, 1996. 

Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 
Discuss the chemistry and structure of biologically 

important carbohydrates                
U PSO-1&5 

CO-2 
Describe the synthesis of amino acids and 

polypeptides  
Ap PSO-2&5 

CO3 Understand the structure of protein and nucleic acids U PSO-2&5 

CO 4 
Explain the role of chlorophyll, haemoglobin, 

myoglobin, and elements in biological functions 
U PSO-2&5 

CO5 Discuss the classification of colloids and their U PSO-1&2 
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synthesis and applications 

CO 6 

 

Understand the role of acids, bases and buffers, and to 

prepare standard solutions. 

U 

 
PSO-4 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: BIOMOLECULES AND BIOPHYSICAL CHEMISTRY -I  

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO1 
PO-2 

PSO-1&5 
U C L  

2 CO2 
PO-1 

PSO-2&5 
Ap C L  

3 CO3 
PO-1 

PSO-2&5 
U F L  

4 CO4 
PO-1&2 

PSO-2&5 
U C L  

5 CO5 
PO-1 &3 

PSO-1&2 
U C, M L  

6 
CO6 

 

PO-6 

PSO-4 

U 

 
C, P  P 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 2 - - - 2 - 2 - - - - - - 

CO 2 - 2 - - 2 2 - - - - - - - 

CO 3 - 2 - - 2 2 - - - - - - - 

CO 4 - 2 - - 2 2 2 - - - - - - 

CO 5 2 2 - - - 2 - 2 - - - - - 

CO 6 - - - 2 - - - - - - 2 - - 

Correlation Levels: 
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Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar  
Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ã ã  ã 

CO 2 ã ã  ã 

CO 3 ã ã  ã 

CO 4 ã ã  ã 

CO 5 ã   ã 

CO 6 ã   ã 
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University of Kerala 

 

Discipline CHEMISTRY  

Course Code UK2DSCCHE106 

Course Title GENERAL CHEMISTRY II  

Type of Course DSC 

Semester 2 

Academic Level 100 - 199 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 1. Higher secondary level science knowledge 

2. First semester DSC (chemistry) offered by UoK (preferable) 

Course Summary This course provides an overview of nanoscience, green chemistry, 

biomolecules, environmental and fuel chemistry. Through 

understanding nano systems, green chemistry principles, biomolecule 

structures, environmental threats, and fuel sources, students will gain 

insights into the interdisciplinary nature of chemistry and its 

applications in addressing global challenges. Practical experiments 

complement theoretical learning, offering hands-on experience in 

chemical and environmental analysis. 

Detailed Syllabus: 

Module Unit  Content 

GENERAL CHEMISTRY II  

Hrs 

75 

I  INTRODUCTION TO NANO SCIENCE  9 

1 Terminology. Scales of nano systems. Evolution of nanoscience- Historical 

aspects, preparations containing nano gold in traditional medicine. 

Lycurgus cup- Faradayôs divided metal etc. Nano systems in nature.  

3 

2 Different types of nanoparticles. Classification of nanomaterials based on 

dimension with examples for each 0D, 1D, and 2D. Carbon nanotubes, 

Types of Carbon nanotubes ï SWCNT and MWCNT, important properties 

of carbon nanotubes and application of carbon nanotubes. fullerenes, 

grapheme - (basic concept only, no classification required) Applications of 

nanomaterials. 

6 

II  GREEN CHEMISTRY  9 

3 Role of Chemical Industries in polluting the Environment. Limitations of 

conventional waste management and pollution prevention-birth of green 

chemistry. 

2 
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4 Introduction to the principles of green chemistry atom economy calculation 

(simple reactions), Production of Ibuprofen-less hazardous chemical 

syntheses, designing safer chemicals 

3 

5 Bhopal gas tragedy- new greener syntheses, safer solvents and auxiliaries 

ionic liquids-super critical fluids CO2 and H2O, advantages of SCFs 

3 

6 Green chemistry practices in research, educational and commercial 

laboratories- lab safety signs introduction to micro scale experiments. 

1 

III  CHEMISTRY OF BIOMOLECULES  9 

7 Carbohydrates - Introduction - classification, structure, common examples 

and biological significance.  

2 

8 Introduction to lipids - classification to fats, phospholipids, steroids, and 

waxes, properties and biological functions 

2 

9 Amino acids ï essential amino acids ï peptide bond formations ï proteins, 

introduction to primary, secondary, tertiary and quaternary structures, 

protein denaturation, enzymes. 

3 

10 Introduction to nucleic acids: DNA and RNA structure, functions, and 

types 

2 

IV  ENVIRONMENTAL CHEMISTRY, FUEL CHEMISTRY  18 

11 Nature of environmental threats and role of chemistry. Greenhouse effect, 

ozone layer and its depletion.  

4 

12 Water pollution: Various factors affecting purity of water, sewage water, 

industrial waste, agricultural pollution such as pesticides, fertilizers, 

detergents, treatment of industrial waste water using activated charcoal, 

synthetic resins, reverse osmosis, electrodialysis. -Dissolved oxygen-

BOD, COD 

5 

 13 Review of energy sources (renewable and non-renewable). Classification 

of fuels and their calorific value. 

Coal: Uses of coal (fuel and nonfuel) in various industries, its composition, 

carbonization of coal. Coal gas, producer gas and water gas ð composition 

and uses. Uses of coal tar bases chemicals, requisites of a good 

metallurgical coke. 

3 

 14 Petroleum and Petrochemical Industry: Composition of crude petroleum, 

Refining and different types of petroleum products and their applications. 

Petroleum and non-petroleum fuels (LPG, CNG, LNG, bio-gas, fuels 

derived from biomass), fuel from waste, synthetic fuels (gaseous and 

liquids), clean fuels. 

4 

 15 Lubricants: Classification of lubricants, lubricating oils (conducting and 

non-conducting) Solid and semisolid lubricants, synthetic lubricants. 

2 

V PRACTICALS  30 

16 A. (Any 5 experiments) 

1. Determination of dissolved oxygen in water. 

2. Determination of Chemical Oxygen Demand (COD) 

3. Determination of Biological Oxygen Demand (BOD) 

4. Percentage of available chlorine in bleaching powder. 

5. Measurement of chloride, sulphate and salinity of water samples 
by simple titration method (AgNO3 and potassium chromate). 

15 
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6. Estimation of total alkalinity of water samples (CO3
2-, HCO3

-). 

7. Measurement of dissolved CO2. 

8. Study of some of the common bio-indicators of pollution. 

9. Estimation of SPM in air samples. 

10. Preparation of borax/ boric acid. 

17 B. Open-ended experiments (Any 3). 
(From the above list or other related experiments suggested by the 

teacher may be conducted) 

15 

References: 

1. V. S. Muraleedharan and A. Subramania, Nanoscience and nanotechnology, Ane Books Pvt. 

Ltd. New Delhi, 2009. 

2. T. Pradeep, Nano: The Essentials, McGraw-Hill education, New Delhi,2006.  

3. Poole, C.P. & Owens, F.J. Introduction to Nanotechnology John Wiley & Sons, 2003. 

4. Ahluwalia, V.K. & Kidwai, M.R. New Trends in Green Chemistry, Anamalaya Publishers 

(2005). 

5. Anastas, P.T. & Warner, J.K.: Green Chemistry - Theory and Practical, Oxford University 

Press (1998).  

6. Finar, I. L. Organic Chemistry (Volume 2), Dorling Kindersley (India) Pvt. Ltd. (Pearson 

Education). 

7. Nelson, D. L. & Cox, M. M. Lehningerôs Principles of Biochemistry 7th Ed., W. H. 

8. Freeman. Girard, J.E, (2011), Principles of Environmental Chemistry, Jones & Bartlett India 

Pvt. Limited. 

9. Sodhi, G.S. ((2013), Fundamental Concepts of Environmental Chemistry, Narosa 

10. Jain, P.C. & Jain, M. Engineering Chemistry, Dhanpat Rai & Sons, Delhi. 

11. Sharma, B.K. & Gaur, H. Industrial Chemistry, Goel Publishing House, Meerut (1996). 

12. Maria C Suros, Environmental Sampling and Analysis, CRC press, Taylor & Francis, 1997. 

Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 
Gain a basic understanding of nanoscience and 

nanomaterials.  
R PSO-5 

CO-2 

Equip with the basic knowledge to apply green 

chemistry principles for sustainable and 

environmentally responsible chemical practices. 

U, Ap PSO-4 

CO-3 

Understand the structures, functions, and significance 

of biomolecules, enabling to know fundamental 

aspects of biochemistry and molecular biology 

U PSO-1 
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CO-4 

Possess the knowledge on various environmental 

threats and gain basic ideas to develop sustainable 

solutions for various environmental challenges. 

R, U PSO-4 

CO-5 

Gain a basic understanding of energy sources, fuels, 

and lubricants, to analyze, select, and utilize 

appropriate resources for various applications. 

U, An PSO-4 

CO-6 

Develop essential laboratory skills, analytical 

techniques, and an understanding of environmental 

monitoring methods  

Ap, C PSO-2 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: GENERAL CHEMISTRY II  

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO-1 

PSO-5 
R C L  

2 CO-2 
PO-3 

PSO-4 
U, Ap P L  

3 CO-3 
PO-2 

PSO-1 
U C L  

4 CO-4 
PO-3 

PSO-4 
R, U M L  

5 CO-5 
PO-3 

PSO-4 
U, An M L  

6 CO-6 
PO-6 

PSO-2 
Ap, C P  P 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 - - - - 3 3 - - - - - - - 
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CO 2 - - - 2 - - - 2 - - - - - 

CO 3 2 - - - - - - 2 - - - - - 

CO 4 - - - - - - - - - - - - - 

CO 5 - - - 2 - - - 2 - - - - - 

CO 6 - 2 - - - - - - - - 2 - - 

Correlation Levels: 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar  

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ã ã  ã 

CO 2 ã ã  ã 

CO 3 ã ã  ã 

CO 4 ã  ã ã 

CO 5 ã   ã 

CO 6 ã   ã 
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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 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

3 3 hours - - 3 

Pre-requisites 1. Basic knowledge and interest in science 

Course Summary Chemistry in Everyday Life provides a comprehensive understanding 

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 Agents - Soaps and detergents. 2 

2 
Chemical and their role in Cosmetics - Tooth paste, Talcum powder, 

Moisturizer, Sun screen lotion, Lipstick Nail polish and Hair dye.  
2 

3 
Harmful effects of cosmetics. Herbal Cosmetics- Definition, Natural 

Ingredients Used- Aloe Vera, Turmeric, Henna, Amla, Neem, Clove 
2 

II  CHEMISTRY IN AGRICULTURE  6 

4 
Fertilizers ï Introduction, Types of Fertilizers - Natural, Synthetic, 

NPK Fertilizers.  
2 

5 
Excessive Use of Fertilizers and Its Impact on the Environment, Bio 

Fertilizers and Organic Manures. 
2 

6 
Pesticides ï Introduction, Classification (Brief idea only) - 

Insecticides, Fungicides, Herbicides (Structures not needed).  
1 

7 Excessive Use of Pesticides - Environmental Hazards. Bio Pesticides. 1 

III  CHEMISTRY OF BIOMOLECULES  6 

8 
Carbohydrates - Classification- Monosaccharides, Disaccharides, 

Oligosaccharides, Polysaccharides, Importance of Carbohydrates. 
2 

9 

Elementary idea of Amino acids, Peptide bond, Polypeptides, Proteins 

- Classification- Fibrous and Globular Proteins, Simple, Conjugate and 

Derived protein, Denaturation of protein.  

2 

10 Vitamins ï Classification, functions and deficiency diseases  1 

11 Enzymes, Hormones and Nucleic acids (Basic concept only) 2 

IV  DYES, PIGMENTS AND MEDICINES  18 
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12 
Definition of Dye, Requirements of a Good Dye, Classification of 

Dyes based on Origin, Application and Chemical properties. 
3 

13 

Biomedical Uses of Dyes - Dyes Used in Formulations (Tablets, 

Capsules, Syrups etc), Biological Staining Agents (Methylene blue, 

Crystal violet and Safranin T) (structure not needed). Health and 

Environmental Hazards of Synthetic Dyes. 

3 

14 
Pigments - White pigments (White lead, ZnO, Lithopone, TiO2), Blue, 

Red, Yellow and Green pigments.  
3 

15 
Medicines and Drugs, Sources of Drugs - Microbial, Plant, Marine and 

Synthetic.  
2 

16 

Classification of Drugs - Analgesics, Antipyretic, Antihistamines, 

Antacids, Antiseptics, Antibiotics, Anti fertility drugs, 

Antihypertensive Drugs with examples (Structure not needed)   

3 

17 

Psychotropic Drugs - Tranquilizers, Antidepressants and Stimulants 

with examples (Structures Not needed).  

Anti-Cancerous Drugs. 

3 

18 Drug Addiction and Abuse, Prevention and Treatment. 1 

V OPEN ENDED MODULE:  9 

 19 

Seminar presentations, group discussions, debates, quizzes, case 

studies, local field visits etc on  

a. Importance of chemical safety and responsible usage in daily 

life 

b. Impact of specific chemicals (e.g., pesticides, fertilizers, 

pharmaceuticals) on the environment. 

c. Natural sources of dyes (e.g., turmeric, beetroot, spinach) and 

methods for extracting and synthesizing dyes from these 

sources. 

d. Extraction of DNA, proteins, or lipids from various sources 

such as fruits, vegetables, or even their own cells (e.g., buccal 

swabs).  

e. Natural compounds that have pesticidal properties, such as 

neem oil, and compare their effectiveness with synthetic 

pesticides. 

(Or any other similar topics suggested by the teacher) 

 

 

References 

 

 

1. B. K.Sharma, ñIndustrial Chemistry, 11th Editionò. 

2. K.H. Buchel, Chemistry of Pesticides, John Wiley & Sons, New York, 1983.  

3. S.P. Bhutani, ñChemistry of Biomoleculeò. 

4. S.B. Bhat, B. A. Nagasampagi, S. Meenakshi, ñNatural Productsò. 

5. S. Banarjee, ñBiomoleculesò. 

6. D.R. Waring and G. Hallas, ñThe Chemistry and Application of Dyesò, 

7. D.E. Newton, ñChemistry of Drugsò. 

8. A. Kour, ñMedicinal Chemistryò. 

9. Dr. R. Kumara, ñIntroduction to Cosmetic Chemistryò 
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Course Outcomes 

No. Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 Understand the components of commonly used 

cosmetics and their effects. 

U PSO-5 

CO-2 Understand the uses of fertilizers and pesticides and 

their impact on environment. 

U, R PSO-1&5 

CO-3 Acquire knowledge on biomolecules. R, U PSO-1&3 

CO-4 Understand basic concepts of dyes and pigments R PSO-1&5 

CO-5 Acquire knowledge of commonly used drugs U, R PSO-1&5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: CHEMISTRY IN EVERYDAY LIFE  

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO-3 

PSO-5 
U C L  

2 CO-2 
PO-2&3 

PSO-1&5 
U, R C, M L  

3 CO-3 
PO-1 

PSO-1&3 
R, U C L  

4 CO-4 
PO-2&3 

PSO-1&5 
R C L  

5 CO-5 
Po-1 &2 

PSO-1&5 
U, R C L  

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

Mapping of COs with PSOs and POs: 
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PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 - - - - 3 - - 3 - - - - - 

CO 2 2 - - - 2 - 2 2 - - - - - 

CO 3 2 - 2 - - 2 - - - - - - - 

CO 4 2 - - - 2 - 2 2 - - - - - 

CO 5 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 

Assignm

ent 

Project 

Evaluation 

End Semester 

Examinations 

CO 1 ã ã  ã 

CO 2 ã ã  ã 

CO 3 ã ã  ã 

CO 4 ã   ã 

CO 5 ã  ã ã 
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University of Kerala 

 

Discipline CHEMISTRY 

Course Code UK2MDCCHE101 

Course Title FOOD CHEMISTRY  

Type of Course MDC 

Semester 2 

Academic Level 100 - 199 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

3 3 hours - - 3 

Pre-requisites 1. Basic knowledge and interest in science 

Course Summary This course provides a comprehensive understanding of the 

composition of food and a brief idea of food processing and packaging.  

Detailed Syllabus: 

Module Unit  
Content 

FOOD CHEMISTRY  
45 Hrs 

I  INTRODUCTION TO FOOD AND NUTRIENTS  6 

1 
Functions of Food, Nutrients in Food- Energy Yielding Nutrients and 

Protective Nutrients (Vitamins and Minerals).  
1 

2 

Carbohydrates- Classification- Monosaccharides, Disaccharides, 

Oligosaccharides, Polysaccharides, Importance of Carbohydrates in 

diet. 

2 

3 
Proteins-Classification- Fibrous and Globular Proteins, Simple, 

Conjugate and Derived Protein, Denaturation of Protein 
1 

4 

Vitamins- Classification, Sources, Functions and Deficiency Diseases- 

Vitamin A, Vitamin B1 and B2, Vitamin C, Vitamin D, Vitamin E and 

Vitamin K. 

2 

II  FOOD ADDITIVES AND FOOD ADULTERATION  15 

5 

Food Colours- Permitted and Non-Permitted, Artificial Sweeteners, 

Flavour Enhancers, Stabilizers and Thickening Agents, Fat 

Emulsifiers, Flour Treatment Agents. 

2 

6 
Preservatives- Natural and Artificial Food Preservatives, Antioxidants, 

Nutritional Supplements, Food Safety and Standards Act. 
2 

7 
Nutrition - Measurement of Energy Value of Food, Calorific Value, 

Calorific Requirements.  
2 

8 

Digestion and Absorption of Food-Composition and Functions of Bile, 

Outline Study of Digestion and Absorption- Carbohydrates, Proteins 

and Fats. 

2 
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9 
Modern Food Habits- An Introduction, Health Effects of Fast Food, 

Junk Food, Dehydrated Food and Instant Food.  
2 

10 

A Comparative Study of Traditional Food Habits and Modern Food 

Habits. Composition and Health Effects of Soft Drinks and 

Beverages.   

2 

11 

Common Adulterants in Different Foods and Their Health Effects and 

Detection- Milk, Ghee, Butter, Honey, Sweets, Chilli powder, 

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

3 

III  DAIRY PRODUCTS  9 

12 
Milk, Composition of Milk - Water, Protein, Lactose and Fat, Nutritive 

Value of Milk. 
2 

13 

Condensed Milk ï Definition, Composition and Nutritive Value. 

Standardised Milk, Homogenised Milk, Flavoured Milk, Vitaminised 

Milk, Toned Milk.  

2 

14 

Butter - Composition - Theory of Churning - Desibutter - Salted 

Butter. 

Ghee - Major Constituents - Rancidity, Prevention.  

Cream- Definition-Composition-Chemistry of Creaming Process. 

3 

15 
Milk powder - Definition - Making Milk powder - Drying Process,  

Quality Assurance ï FSSAI, PFA, AGMARK 2 

IV  FOOD PROCESSING AND PACKAGING 6 

16 Food Processing - Definition, Levels and Purpose 1 

17 

Traditional and Modern Methods- Heat Treatment, Fermentation, 

Pickling, Smoking, Drying, Curing, Freezing, Pasteurization, Ultra 

Heat Treatment. 

3 

18 
Consequences of Food Processing, Packaging Materials - Hazards, 

Future Prospects of Food Package.   2 

V OPEN ENDED MODULE:  9 

 19 

Seminar presentations, group discussions, debates, quizzes, case 

studies, local field visits etc on  

a. Nutrition analysis of popular foods 

b. Food label investigation for food additives 

c. Dairy product development 

d. Food safety incidents 

e. Challenges on food packaging 

f. Experimental analysis for food adulteration 

(Or any other similar topics suggested by the teacher) 

 

 

References  

1. B. Srilakshm, ñFood science, Seventh Editionò. 

2. S. Manay, ñFood: Facts and Principlesò. 

3. S. Sehgal, ñA Laboratory Manual of Food Analysisò. 

4. H.D. Belitz, W. Grosch and P. Schieberle, ñFood Chemistryò. 
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5. J.M. de Man, ñPrinciples of Food Chemistryò. 

6. S. Suzanne Nielsen, ñFood Analysisò. 

7. L. H. Meyer, ñFood Chemistryò. 

8. M. Sethi, E. S. Rao, ñFood Science- Experiments and Applicationsò. 

9. N. N. Potter, J. H. Hotchkiss, ñFood Science.ò 

Course Outcomes 

No. Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 Identify the components of food. 

 

R, U PSO-2 &3 

CO-2 Identify additives added to foods for various purposes. U PSO-4 

CO-3 Acquire knowledge of adulteration and toxicity of 

food. 

R, Ap PSO-4 

CO-4 Understand the various types of dairy products based 

on their composition. 

R, U PSO-5 

CO-5 Understand the basic concepts of food processing and 

packaging. 

U PSO-2 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: FOOD CHEMISTRY 

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO-2 

PSO-2 &3 
R, U C L  

2 CO-2 
PO-1 

PSO-4 
U C, P L  

3 CO-3 
PO-3 

PSO-4 
R, Ap C, P L  

4 CO-4 
PO-1 

PSO-5 
R, U C L  
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5 CO-5 
PO-3 

PSO-2 
U C L  

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 - 2 2 - - - 2 - - - - - - 

CO 2 - - - 2 - 2 - - - - - - - 

CO 3 - - - 3 - - - 3 - - - - - 

CO 4 2 - - - - - - - - 2 - - - 

CO 5 - 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 

Evaluation 

End Semester 

Examinations 

CO 1 ã ã  ã 

CO 2 ã ã  ã 

CO 3 ã ã  ã 

CO 4 ã ã  ã 

CO 5 ã ã  ã 
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Discipline CHEMISTRY 

Course Code UK3DSCCHE200 

Course Title PHYSICAL CHEMISTRY I  

Type of Course DSC 

Semester 3 

Academic Level 200 ï 299 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 1. Higher secondary level science knowledge 

2. Basic understanding of calculus is preferred. 

Course Summary This physical chemistry course covers a broad range of topics including 

solid state, liquid state, gaseous state, dilute solutions, and colloids, 

providing students with a comprehensive understanding of the properties 

and behaviours of matter at various states and concentrations. Through 

theoretical principles and practical experiments, students gain insights 

these topics and to apply their knowledge to solve real-world problems.  

Detailed Syllabus: 

Module Unit  Content 

PHYSICAL CHEMISTRY I  

Hrs 

75 

I  SOLID STATE  9 

1 Amorphous and Crystalline solids. Isotropy and anisotropy, size and 

shape of crystal, Interfacial angle, types of crystals: molecular crystals, 

ionic crystals, covalent crystals and metallic crystals- examples and 

properties. 

2 

2 Symmetry of crystals- plane of symmetry, axis of symmetry, centre of 

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), close packing 

structures of cubic and orthorhombic space lattices. 

2 

3 Law of constancy of interfacial angles, Laws of rational indices, Miller 

indices, Representation of lattice planes of cubic crystals, interplanar 

spacing in crystals, Determination of Avogadro number from 

crystallographic data 

2 

4 X-ray diffraction studies of crystals, Braggôs equation ï derivation and 

applications, Rotating crystal and powder method. Structure of NaCl 

and CsCl, Imperfections in crystals. Stoichiometric and 

2 
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Nonstoichiometric defects, point defects ï Schottky and Frenkel 

defects, F-centre 

5 Energy band theory of Conductor, Semiconductors and insulators, 

Glasses 

1 

II  LIQUID STATE  9 

6 Physical properties of liquids; vapour pressure, surface tension, 

viscosity, and Refractive Index and their determination. Factors 

affecting surface tension and viscosity, Interfacial tension, Surface 

active agent, Explanation of cleansing action of detergents.  

3 

7 Determination of Surface tension- capillary rise and stalagmometer 

method 

Viscosity- Poiseuilles equation, Determination of viscosity- Ostwaldôs 

viscometer   

Refractive index determination by Abbe refractometer 

3 

8 Liquid crystals- introduction, characterization of liquid crystals, Types 

ïsmectic, nematic and cholesteric liquid crystals- examples; Disc 

shaped liquid crystals, Polymer liquid crystals. uses of liquid crystals 

3 

III  GASEOUS STATE 9 

9 Ideal gas, Ideal gas equation, gas constant: values in different units 

(JK-1mol-1, L atm K-1mol-1, cal K-1mol-1) 

Daltonô Law of Partial pressure- Definition and mathematical 

expression. 

Postulates of Kinetic theory of Gases and derivation of the kinetic gas 

equation; collision frequency; collision diameter; mean free path and 

viscosity of gases, including their temperature and pressure 

dependence, relation between mean free path and coefficient of 

viscosity; variation of viscosity with temperature and pressure.  

2 

10 Maxwell distribution and its use in evaluating molecular velocities 

(average, root mean square and most probable) and average kinetic 

energy, law of equipartitions of energy and degrees of freedom. 

2 

11 Behaviour of real gases: Deviations from ideal gas behaviour, 

compressibility factor, Z, and its variation with pressure for different 

gases, Causes of deviation from ideal behaviour. Z-P plots of ideal gas 

and the real gases H2, He, NH3, CO and methane at 0°C, Z-P plots of 

N2 at several temperatures. 

2 

12 Vander Waals equation of state, its derivation and application in 

explaining real gas behaviour. Vander Waalôs equation at low and high 

pressures and at high temperature.  

1 

13 Law of corresponding states, liquefaction of gas, inversion temperature 

PV isotherm of Carbon dioxide, critical state, relation between critical 

constants and van der Waals constants, Correction factors, 

Experimental determination critical constants, Boyle temperature, 

Boyle temperature in terms of van der waalôs constant.            Virial 

equation of state and virial coefficients. (no derivations).                                                                        

2 

IV  DILUTE SOLUTIONS AND COLLOIDS  18 
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14 Dilute solutions: Binary solutions, Concentration- Molarity, Molality, 

Normality and Mole fraction. (numerical problems) 

2 

15 Raoultôs Law for solutions of non-volatile solutes, vapour pressure of 

ideal solutions and relative lowering of vapour pressure. 

1 

16 Colligative properties- lowering of vapour pressure; elevation of 

boiling point and depression in freezing point; molal elevation 

constant, molal depression constant, Thermodynamic derivation of ȹT; 

Osmosis and Osmotic pressure, vanôt Hoff equation; Isotonic, 

hypertonic and hypotonic solutions, Abnormal molecular mass and 

vanôt Hoff factor, Determination of degree of dissociation and 

association, Reverse osmosis (numerical problems). 

4 

17 Experimental determination of molecular mass of solutes by cooling 

curve method, Rastôs and Beckmann methods 

2 

18 Colloids: Classification of colloids ï Preparation of colloids 2 

19 Purification of colloids ï dialysis, electrodialysis, hot dialysis, ultra 

filtration ultra centrifugation 

2 

20 Kinetic, optical and electrical properties of colloids ï Tyndall effect & 

applications - Ultra microscope, Electrical double layer and zeta 

potential - Coagulation of colloids, Hardy-Schulz rule, Gold number, 

sedimentation and streaming potential 

3 

21 Gels: Elastic and non-elastic gels, Imbibition and syneresis, Micelles 

and critical micelle concentration 

1 

22 Application of colloids ï Cottrell precipitator, purification of water and 

delta formation. 

1 

V PRACTICALS: PHYSICAL CHEMISTRY PRACTICALS  30 

 A minimum of 8 practical experiments (Minimum one each from A 
& B)  

 

23 A. Lowering of freezing point 

1. Determination of Kf of solid solvent using a solute of known 

molecular mass. (Solvent: Naphthalene, biphenyl) (Solute: 

Naphthalene, biphenyl, 1,4-dichlorobenzene, diphenylamine) 

2. Determination of molecular mass of the solute using a solvent 
of known Kf. (Solvent: Naphthalene, biphenyl) (Solute: 

Naphthalene, biphenyl, 1,4-dichlorobenzene, diphenylamine) 

8 

24 B. Depression of transition temperature 

3. Determination of molal transition point depression constant 
(Kt) of salt hydrate using solute of known molecular mass. 

(Salt hydrates: sodium thiosulphate penta hydrate, hydrated 

sodium acetate) (solutes: Urea, Glucose). 

4. Determination of molecular mass of the solute using a solvent 
of known molal transition point depression constant (Kt). (Salt 

hydrates: sodium thiosulphate penta hydrate, hydrated sodium 

acetate) (solutes: Urea, Glucose) 

8 

25 C. Surface tension: 
5. Determination of Surface tension of any three liquids 
6. Surface tension of binary mixtures and determination of 
concentration of an unknown mixture 

4 
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26 D. Viscosity: 
7. Determination of viscosity of any three liquids 
8. Viscosity of binary mixtures and determination of 
concentration of an unknown mixture 

4 

27 E. Refractive index experiments: 
9. Determination of refractive indices of any three liquids 
10. Refractive indices of KCl solutions of different concentrations 
and determination of concentration of unknown KCl solution 

4 

28 F. Solid state: 
11. Indexing powder XRD patterns and determination of unit cell 
parameters of simple and/or bcc and/or fcc systems (Instructors 
must provide the powder XRD patterns and ask students to 
index it and calculate unit cell parameters) 

 

References: 

Textbooks  

1. P W Atkins, ñPhysical Chemistryò, Oxford University Press 

2. R L Madan, Physical Chemistry, Mc Graw Hill  

3. Glasstone and Lewis, Elements of Physical Chemistry, Macmillan  

4. Puri, Sharma & Pathania, Principles of Physical Chemistry, Vishal Publishing Co  

5. P. C. Rakhit, Physical Chemistry, Sarat Book House, Calcutta  

6. J. B. Yadav Advanced Practical Physical Chemistry, Krishna Prakashan Media (P) Ltd 

For Further Reading  

1. R J Selby and RA Alberty, Physical Chemistry, John Wiley &sons  

2. Levin, Physical Chemistry, 5th edn, TMH. 

3. Gurdeep Raj, Advanced Physical Chemistry, Goel publishing house 

4. G W Castellan, ñPhysical Chemistryò, Narosa Publishing House 

5. B. Viswanathan, P. S. Raghavan, A Practical Physical Chemistry, Viva Books. 

Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 
Gain a clear understanding of the structure and behaviour 

of solids to equip for its applications in materials science, 

electronics, and engineering. 

R, U, Ap PSO -1,2,3 

CO-2 
Possess a comprehensive understanding of the physical 

properties of liquids and liquid crystals 
R, U PSO -1,2,3 

CO-3 
Gain insight into the behaviour and applications of liquid 

crystals, leading to their utilization in various 
U, Ap, An 

PSO -

1,2,3,4 
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technologies such as displays, sensors, and optical 

devices. 

CO-4 
Understand the behaviour of gases, ranging from the 

ideal gas equation to the complexities of real gases 
R, U PSO -1,2,3 

CO-5 

Gain the idea of the principles governing dilute solutions, 

including concentration units such as molarity, molality, 

normality, and mole fraction and apply in analytical 

measurements. 

U, Ap PSO -1,2,3 

CO-6 
Gain insights into phenomena like coagulation, gels, and 

micelles, to address complex challenges in related fields. 
U, Ap 

PSO -

1,2,3,4 

CO-7 
Hands-on experience in conducting experiments related 

to the physical properties of solutions and solids 
U, Ap, An 

PSO -

1,2,3,5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: PHYSICAL CHEMISTY I  

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO-1,6 

PSO -1,2,3 
R, U, Ap F, C L - 

2 CO-2 
PO-1,6 

PSO -1,2,3 
R, U 

F, C 
L - 

3 CO-3 
PO-1,6 

PSO -1,2,3,4 
U, Ap, An 

F, C, M 
L - 

4 CO-4 
PO-1,6 

PSO -1,2,3 
R, U 

F, C 
L - 

5 CO-5 
PO-1,6 

PSO -1,2,3 
U, Ap 

F, C, M 
L - 

6 CO-6 
PO-1,6 

PSO -1,2,3,4 
U, Ap 

F, C, M 
L - 

7 CO-7 
PO-1,2,6 

PSO -1,2,3,5 
U, Ap, An 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 3 3 3 - - 1 - - - - 2 - - 

CO 2 3 3 3 - - 1 - - - - 2 - - 

CO 3 3 2 3 2 - 1 - - - - 2 - - 

CO 4 3 3 3 - - 1 - - - - 2 - - 

CO 5 3 2 2 - - 1 - - - - 2 - - 

CO 6 3 2 2 2 - 1 - - - - 2 - - 

CO 7 1 2 3 - 2 1 2 - - - 3 - - 

Correlation Levels: 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar  

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ ṉ  ṉ 

CO 2 ṉ ṉ  ṉ 

CO 3 ṉ  ṉ ṉ 

CO 4 ṉ ṉ  ṉ 

CO 5 ṉ  ṉ ṉ 

CO 6 ṉ ṉ  ṉ 

CO 7 ṉ   ṉ 
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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 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 1. Higher secondary level science knowledge 

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

(preferable) 

3. Basic knowledge in mathematics. 

Course Summary The course gives students a thorough understanding of the fundamentals 

of physical chemistry and how they are applied in real-world situations. 

Topics covered include chemical and ionic equilibrium, 

electrochemistry, crystalline states, dilute solutions, and binary liquid 

systems. Students have practical experience in conducting physical 

chemistry experiments and analyzing experimental data through 

practical activities that help them build important laboratory skills. 

Detailed Syllabus: 

Module Unit  Content Hrs 

 ESSENTIALS OF PHYSICAL CHEMISTRY  75 

I  CHEMICAL AND IONIC EQUILIBRIUM  9 

1 Reversible reactions ï KP, KC, and KX and inter relationships ï Free 

energy change and chemical equilibrium (thermodynamic derivation) 

2 

2 Influence of pressure and temperature on the following reactions. (i) 

N2 +3H2        2NH3 (ii) PCl5          PCl3+ Cl2 (iii) 2SO2 + O2         2SO3 

Le Chatelierôs principle and the discussion of the above reactions on its 

basis. 

2 

3 Concepts of Acids and Bases, Arrhenius, Lowry-Bronsted, and Lewis 

concepts. HSAB Principle. Levelling effect. 

1 

4 pH and its determination by potentiometric method. Buffer solutions ï 

Henderson equation, Acidic and basic buffers-examples. 

2 

5 Hydrolysis of salts ï degree of hydrolysis and hydrolytic constant, 

Derivation of relation between Kw and Kh for salts of strong acid ï 

weak base, weak acid - strong base and weak acid ï weak base. 

2 

II  ELECTRO CHEMISTRY  9 
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6 Application of conductance measurements. Conductometric titrations 

involving strong acid ï strong base, strong acid ï weak base, weak 

acid ï strong base and weak acid ï weak base.  

2 

7 EMF ï Galvanic cells, measurement of emf, cell and electrode 

potential, IUPAC sign convention, Reference electrodes, SHE and 

calomel electrode, standard electrode potential,  

2 

8 Nernst equation, anion and cation reversible electrodes, redox 

electrode with examples, quinhydrone electrode, glass electrode 

3 

9 Concentration cell without transference, potentiometric titration, Fuel 

cells ï H2 ï O2 and hydrocarbon ï O2 type. 

2 

III  CATALYSIS AND PHOTO CHEMISTRY  9 

10 General Characteristics of catalytic reactions. Different types of 

catalysis ï examples  

2 

11 Theories of catalysis (Outline of intermediate compound formation 

theory and adsorption theory).  

2 

12 Enzyme catalysis ï Michaelis-Menten mechanism. 2 

13 Photo Chemistry: - Laws of Photo Chemistry, Grothus ï Drapter law, 

Beer Lambertôs law, Einsteinôs laws, quantum yield, H2 ï Cl2 reaction, 

H2 ï Br2 reaction  

2 

14 Fluorescence and phosphorescence, chemiluminescence and photo 

sensitization 

1 

IV  DILUTE SOLUTIONS AND BINARY LIQUID SYSTEMS   18 

15 Molarity, molality, Normality and mole fraction  

Colligative property ï relative lowering of vapour pressure ï elevation 

in boiling point ï depression in freezing point ï osmotic pressure ï 

experimental determination of osmotic pressure ï Isotonic solution ï 

reverse osmosis  

5 

16 Abnormal molecular mass - vanôt Hoff factor. (Numerical Problems to 

be worked out) 

4 

17 Completely miscible liquid pairs, vapour pressure - composition curve, 

boiling point composition curve 

3 

18 Ideal and non- ideal solutions, fractional distillations, azeotropes 3 

19 Partially miscible liquids - CST, phenol- water, nicotine-water system- 

Effect of impurities on miscibility and CST, Immiscible liquid pairs. 

3 

V PRACTICALS: PHYSICAL CHEMISTRY EXPERIMENTS 30 

 A minimum of 5 practical experiments out of which at least one 

each from sections I, II and III must be performed and reported.  
 

20 I. Conductometry  5 

 1. Determination of cell constant  

2. Conductometric titration of NaOH using HCl 
 

21 II. Potentiometry  6 

 3. Potentiometric titration of Fe2+ versus Cr2O7
2- 

4. Potentiometric titration of KMnO4 versus KI 
 

22 III. Experiments with Partially miscible liquid pairs  3 

 5. Critical solution temperature of phenol ïwater system   
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6. Influence of KCl (impurity) on the miscibility temperature of 
Phenol-water system. Determination of concentration of given 

KCl solution 

23 IV. Adosrption Experiments  6 

 7. Freundlich and Langmuir isotherms for adsorption of oxalic 

acid on active charcoal. 

8. Determination of unknown concentration of oxalic acid using 
isotherm. 

 

24 V. Calorimetry 5 

 9. Determination of water equivalent of Calorimeter and heat of 
neutralization of strong acid and strong base 

 

25 VI. Partition experiments  5 

 10. Partition coefficient of iodine between CCl4 and H2O or 

Partition coefficient of ammonia between CHCl3 and H2O 
 

References 

1. P L Soni, O P Dharmarsha, U N Dash, Textbook of Physical Chemistry, 23rd  Edn, Sultan Chand 

& Sons, New Delhi, 2011.  

2. Gurudeep Raj, Advanced physical chemistry  

3. F Daniel and R A Albert, Physical chemistry 

4. N.M. Kapoor, Physical Chemistry. 

5. J. B. Yadav Advanced Practical Physical Chemistry, Krishna Prakashan Media (P) Ltd 

Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 
Illustrate Le Chatelierôs principle and predict the 

effect of pressure and temperature on reactions 
Ap PSO-1,2,3 

CO-2 
Categorise the nature of different salt solutions in 

daily life and calculate the pH 
Ap PSO-1,2,3 

CO3 
Construct electrochemical cells with different 

electrodes 
Ap PSO-1,2,3 

CO 4 
Calculate the strength of different solutions using 

conductometric / Potentiometric method. 
Ap PSO-1,2,3 

CO 5 Identify the different crystals and draw their structures An PSO-1,2,3 

CO 6 
Understand different colligative properties and 

calculate molecular mass of solute 

Ap 

 
PSO-1,2,3 
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CO 7 
Explain CST of liquid pairs and identify the effect of 

electrolyte on it 
E PSO-1,2,3 

CO 8 
Apply the principles in physical chemistry 

experiments 
Ap PSO-1,2,3,4,5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: ESSENTIALS OF PHYSICAL CHEMISTRY 

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO1 
PO-1,6 

PSO-1,2,3 
Ap F, C, M L - 

2 CO2 
PO-1,6 

PSO-1,2,3 
Ap F, C, M 

L 
- 

3 CO3 
PO-1,6 

PSO-1,2,3 
Ap F, C, M 

L 
- 

4 CO4 
PO-1,6 

PSO-1,2,3 
Ap 

F, C, M L 
- 

5 CO5 
PO-1,6 

PSO-1,2,3 
An 

F, C, M L 
- 

6 CO6 
PO-1,6 

PSO-1,2,3 
Ap 

F, C, M L 
- 

7 CO7 
PO-1,6 

PSO-1,2,3 
E F, C, M 

L 
- 

8 CO8 
PO-1,2,6 

PSO-1,2,3,4,5 
Ap F, C, P 

- 
P 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 3 3 2 - - 1 - - - - 2 - - 
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CO 2 3 3 2 - - 1 - - - - 2 - - 

CO 3 3 3 2 - - 1 - - - - 2 - - 

CO 4 3 3 2 - - 1 - - - - 2 - - 

CO 5 3 3 2 - - 1 - - - - 2 - - 

CO 6 3 3 2 - - 1 - - - - 2 - - 

CO 7 3 3 2 - - 1 - - - - 2 - - 

CO 8 2 2 2 2 2 1 2 - - - 3 - - 

Correlation Levels: 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar 

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics: 

  Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ  ṉ ṉ 

CO 2 ṉ  ṉ ṉ 

CO 3 ṉ   ṉ 

CO 4 ṉ ṉ  ṉ 

CO 5 ṉ ṉ  ṉ 

CO 6 ṉ  ṉ ṉ 

CO 7 ṉ ṉ  ṉ 

CO 8 ṉ  ṉ ṉ 
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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 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 4. Higher secondary level science knowledge 

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

(preferable) 

Course Summary This course covers soil and water chemistry, electrochemistry, 

petrochemicals, instrumental methods of analysis, and practical 

physical chemistry experiments. Students gain insights into the 

chemical processes governing soil and water behaviour, industrial 

applications of electrochemistry and petrochemicals, and hands-on 

experience in various analytical techniques. 

Detailed Syllabus: 

Module Unit  Content Hrs 

 CHEMICAL INSIGHTS: FROM SOIL TO PETROCHEMICALS  75 

I  SOIL AND WATER CHEMISTRY  18 

1 Soil ï Composition, mineral matter in soil process of soil formation, 

weathering ï physical (mention), chemical (detail) + biological 

(mention) Saline and alkaline soil (brief explanation) Rocks ï different 

types (Igneous, sedimentary and Metamorphic)  

5 

2 Analysis of lime stone (qualitative treatment only)  1 

3 Chemistry of salt-affected soils and amendments, soil pH, ECe, ESP, 

SAR and important relation 

3 

4 Soil management and amendments. Chemistry and electrochemistry of 

submerged soils 

2 

5 Water Analysis Water quality parameters COD, BOD, main quality 

characteristics of water (alkalinity, hardness, total solids and oxidation) 

3 

6 Water treatment including chemical (Precipitation, aeration, 

osonisation, chlorination) and physical methods of sterilization. 

4 

II  ELECTRO CHEMISTRY  9 
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7 Transport number ï definition, determination by Hittorffs method and 

moving boundary method, application of conductance measurements 

2 

8 Conductometric titrations involving strong acid ï strong base, strong 

acid ï weak base, weak acid ï strong base and weak acid ï weak base 

2 

9 EMF ï Galvanic cells, measurement of emf, cell and electrode 

potential, IUPAC sign convention, Reference electrodes, SHE and 

calomel electrode  

1 

10 Standard electrode potential, Nernst equation, anion and cation 

reversible electrodes, redox electrode with examples, quinhydrone 

electrode, glass electrode 

2 

11 Concentration cell without transference, Potentiometric titration Fuel 

cells ï H2 ï O2 and hydrocarbon ï O2 type 

2 

III  PETRO CHEMICALS  9 

12 Introduction to crude oil, exploratory methods, constitution of crude 

oil, natural gas ï constituents 

2 

13 Distillation of crude oil, separation of natural gas and different 

fractions Meaning of terms such as ignition point, flash point, octane 

number  

2 

14 Types of hydrocarbon fuels and their characteristics 2 

15 Cracking ï catalytic cracking, hydro cracking, isomerization, 

reforming, sulphur, hydrogen, petroleum, coke and nitrogen 

compounds from petroleum 

3 

IV  INSTRUMENTAL METHODS OF ANALYSIS  9 

16 Spectral methods ï Atomic Absorption Spectroscopy (AAS) principle, 

measurement, advantages, disadvantages, and applications 

2 

17 Flame Emission Spectroscopy (FES) principle, measurement (single 

beam method) applications 

2 

18 Thermal methods: Themogravimetric analysis (TG) principle and 

method, Factors affecting thermogravimetric analysis, Application 

3 

19 Determination of Surface tension- capillary rise and stalagmometer 

method, Viscosity- Poiseuilles equation, Determination of viscosity- 

Ostwaldôs viscometer, Refractive index determination by Abbe 

refractometer 

2 

V PRACTICALS: PHYSICAL CHEMISTRY EXPERIMENTS 30 

 A minimum of 5 practical experiments out of which at least one 

each from sections I and II must be performed and reported.  

 

20 I.  Conductometry  8 

21 11. Determination of cell constant  

12. Conductometric titration of NaOH using HCl 
 

22 II.  Potentiometry  8 

 13. Potentiometric titration of Fe2+ versus Cr2O7
2- 

14. Potentiometric titration of KMnO4 versus KI 
 

23 III. Surface tension: 
15. Determination of Surface tension of any three liquids 
16. Surface tension of binary mixtures and determination of 
concentration of an unknown mixture 

8 
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 IV. Viscosity: 
17. Determination of viscosity of any three liquids 
18. Viscosity of binary mixtures and determination of 
concentration of an unknown mixture 

 

24 V. Refractive index experiments: 
19. Determination of refractive indices of any three liquids 
20. Refractive indices of KCl solutions of different concentrations and 
determination of concentration of unknown KCl solution 

6 

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. J D Lee, Concise Inorganic Chemistry, ELBS. 

4. Miller T. G. Jr., Environmental Science, Wadsworth publishing House, Meerut Odum.E.P.1971.  

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

6. S. E. Manahan, Environmental chemistry, 1993, Boca Raton, Lewis publisher 

7. Environmental chemistry, Sharma and Kaur, 2016, Krishna publishers  

8. Puri, Sharma, Pathania Principles of Physical Chemistry  

9. B. K. Sharma, Instrumental methods of Chemical Analysis 

10. D.A Skoog, D M West, F J, Holler, S R Crouch, Fundamentals of Analytical Chemistry, 8th 

Edn., Brookes/Cole, Thomson Learning, Inc, USA, 2004  

11. B. K. Sharma, Soil and Noise pollution. 

Course Outcomes 

No. 
Upon completion of the course the graduate will be able 

to 

Cognitive 

Level 

PSO 

addressed 

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

CO-2 Get an insight in to petro chemical industry  U PSO-1,2,3,4,5 

CO3 Identify the water quality parameters. Ap PSO-1,2,3,4,5 

CO 4 
Couple different electrode and construct electrochemical 

cells  
Ap PSO-1,2,3,5 

CO 5 Appreciate the use of sophisticated instruments  Ap PSO-2,3,4,5 

CO 6 
Apply the basic principles in Physical chemistry 

experiments 
Ap PSO-1,2,3,4,5 

CO 7 Identify the characteristics of given soil and water samples  E PSO-1,2,3,4,5 
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R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: CHEMICAL INSIGHTS: FROM SOIL TO PETROCHEMICALS  

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO- 1,6 

PSO-1,2,3,4,5 
U F, C L - 

2 CO-2 
PO- 1,6 

PSO-1,2,3,4,5 
U F, C 

L 
- 

3 CO3 
PO- 1,6 

PSO-1,2,3,4,5 
Ap F, C 

L 
- 

4 CO 4 
PO- 1,2,3,6,7 

PSO-1,2,3,5 
Ap F, C, P 

L 
- 

5 CO 5 
PO- 1,2,3,6,7 

PSO-2,3,4,5 
Ap F, C, P - P 

6 CO 6 
PO- 1,6 

PSO-1,2,3,4,5 
Ap 

C, P 
- P 

7 CO 7 
PO- 1,2,3,6,7 

PSO-1,2,3,4,5 
E 

C, P, M 
- P 

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

Mapping of Cos with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 3 3 3 3 3 1 - - - - 2 - - 

CO 2 3 3 3 3 3 1 - - - - 2 - - 

CO 3 3 3 3 3 3 1 - - - - 2 - - 

CO 4 3 3 2 - 2 1 2 2 - - 2 2 - 

CO 5 - 2 3 2 2 1 2 2 - - 2 2 - 

CO 6 3 2 2 1 2 1 - - - - 2 - - 

CO 7 1 3 3 3 2 1 2 2 - - 2 2 - 
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Correlation Levels: 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar 

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of Cos to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ ṉ  ṉ 

CO 2 ṉ ṉ  ṉ 

CO 3 ṉ  ṉ ṉ 

CO 4 ṉ  ṉ ṉ 

CO 5 ṉ  ṉ ṉ 

CO 6 ṉ  ṉ ṉ 

CO 7 ṉ  ṉ ṉ 
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Discipline CHEMISTRY 

Course Code UK3DSCCHE203 

Course Title NATURAL PRODUCT CHEMISTRY  

Type of Course DSC 

Semester 3 

Academic Level 200 - 299 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 6. Higher secondary level science knowledge 

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

(preferable) 

Course Summary The course covers chromatography principles and applications, 

biochemistry of amino acids, proteins, and nucleic acids, analysis of 

oils, fats, alkaloids, vitamins, and terpenes, carbohydrate and natural 

polymer chemistry, and practical organic preparations and analytical 

techniques. Students gain comprehensive knowledge and practical 

skills in organic chemistry, biochemistry and analytical chemistry. 

Detailed Syllabus: 

Module Unit  Content Hrs 

 NATURAL PRODUCT CHEMISTRY  75 

I  BIOINORGANIC CHEMISTRY  9 

1 Metalloporphyrins ï cytochromes ï Chlorophyll - photosynthesis and 

respiration 

3 

2 Haemoglobin and myoglobin, mechanism of O2 ï CO2 transportation  2 

3 Nitrogen fixation, carbon fixation and carbon cycle 2 

4 
Biochemistry of iron toxicity and nutrition, essential and trace elements 

in biological systems 

2 

II  AMINO ACIDS, PROTEINS & NUCLEIC ACIDS  9 

5 Classification and properties of amino acids, Synthesis of glycine, 

alanine and tryptophan  

2 

6 Polypeptides and proteins, peptide linkage, peptide synthesis Primary, 

secondary, tertiary and quaternary structure of proteins, Test for 

proteins  

3 

7 Enzymes ï Characteristics, catalytic action, theory of enzyme catalysis 

ï Michaelis ï Menton theory- Co-enzymes 

2 
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8 RNA, DNA ï their biological role, hydrolysis of nucleoproteins, 

elementary idea regarding the structure of nucleic acids Replication of 

DNA- Transcription and Translation - Genetic code 

2 

III  OILS, FATS, ALKALOIDS, VITAMINS AND TERPENES  9 

9 Oils and Fats: Occurrence and extraction-Analysis of oils and fats 

saponification value, iodine value and acid value  

2 

10 Alkaloids: - Extraction and structural elucidation of conine and 

importance of quinine, morphine and codeine  

3 

11 Terpenes: Classification- Isoprene and special isoprene rule-Isolation of 

essential oils citral and geraniol (No structural elucidation) 

2 

12 Vitamins: - Classification and structure, functions and deficiency 

diseases (structures of vitamin A, B1 and C but no structural elucidation 

2 

IV  CARBOHYDRATES AND NATURAL POLYMERS  18 

13 Classification. Configuration- glyceraldehyde, erythrose, threose, 

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

3 

14 Preparation and properties of glucose and fructose 3 

15 Pyranoside structures of glucose and fructose, furanoside structure of 

fructose (structure elucidation not expected) Mutarotation and 

epimerization Properties and structure of sucrose. (structure elucidation 

not expected) 

4 

16 Structure of starch and cellulose (Elementary idea only) 2 

17 Natural rubber ï Isolation, vulcanisation - characteristics and 

applications 

3 

18 Synthesis and applications of biodegradable polymers ï PLA, PGA, 

PHBV, PHB, Nylon ï 2 ïnylon - 6 

4 

V PRACTICALS ï Organic Preparations, Dyes, Food analysis, Drug 

analysis, Fertilizer analysis 

30 

 19 Section A (Any 8 Experiments from Section A are compulsory) 

Organic preparation:  

1. Acetylation of salicylic acid or aniline 

2. Benzoylation of phenol or aniline 

3. Nitration of Acetanilide or nitrobenzene 

4. Halogenation: Bromination of acetanilide 

5. Oxidation of benzaldehyde/Toluene/Benzyl chloride 

6. Hydrolysis of ethyl acetate and benzamide 

7. Methyl orange 

8. Picric acid 

9. Phenyl urea 

10. Methylene blue 

Purification of organic compounds 

Purity of organic compounds ï MP and BP 

Recrystallisation of organic compounds 

Preparation of dyes 

Preparation of aspirin 

TLC of simple organic compounds- cresol, napthol, nitrobenzene 

15 
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 20 Section B (Open ended: Any 3 experiments are to be conducted - 

May be selected from the list or the teacher can add experiments) 

1. Dichrometric titrations: 

2. Iodimetry and Iodometry 

3. Complexometric titrations: 

4. Complexometric Titration: Determination of calcium content in 
milk. 

5. Precipitation Titration: Determination of salt content in potato 
chips 

6. Estimation of saponification value of fats/oils. 

7. Determination of hardness of water.  

8. Determination of available chlorine in bleaching powder. 

9. Redox Titration: Determination of Vitamin C Content in Tablets. 

10. Complexometric Titration: Determination of Magnesium 
Content in Antacids. 

11. Precipitation Titration: Determination of Chloride Content in 
Saline Solutions. 

12. Redox Titration: Determination of Iron Content in Iron 
Supplements 

13. Complexometric Titration: Determination of Zinc Content in 
Zinc Supplements. 

14. pH meter: Determination of pH of Fertilizer Solution. 

15 

References 

1. B. K. Sharma, Instrumental methods of Chemical Analysis. 

2. D.A Skoog, D M West, F J, Holler, S R Crouch, Fundamentals of Analytical Chemistry, 8th 

Edn., Brookes/Cole, Thomson Learning, Inc, USA,2004  

3. B. K. Sharma, Industrial Chemistry 

4. Dr, U. Satyanarayana and Dr. U. Chakrapani, Biochemistry, Books and Allied (P) Ltd 

5. J. L. Jain, Sunjay Jain, Nitin Jain, Fundamentals of Biochemistry, S. Chand & Co. Ltd. 

6. R K Murray, DK Granner, PA Mayers, VW Rodwell, Harperôs Biochemistry, Prentiace- Hall 

International Editions. 

7. I. L Finar, Organic Chemistry ï Vol. 1 

8. Vogelôs Textbook of Practical Organic Chemistry Furniss, B.S.; Hannaford, A.J.; Rogers, V. 

Smith, P.W.G.; Tatchell, A.R., 5th ed., Pearson Education. 

9. Practical Organic Chemistry, Mann, F.G.; Saunders, B.C., 4th ed., Pearson Education. 

10. Comprehensive Practical Organic Chemistry ï Preparation and Quantitative Analysis Ahluwalia, 

V.K.; Aggarwal, R. Universities Press. 

11. Advanced Practical Organic Chemistry, Vishnoi, 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 

CO-1 
Discuss the principle and applications of 

chromatography and electrophoresis 
U PSO-1,2,3 

CO-2 

Classify amino acids, proteins, carbohydrates and 

vitamins. Identify and distinguish the structure of 

amino acids, peptides, proteins and nucleic acids 

Ap PSO-1,2,3 

CO 3 
Discuss the extraction process and general properties 

of natural products -oils, fats, terpenes and alkaloids 
U PSO-1,2,3 

CO 4 
Apply the basic principles in Organic chemistry 

experiments 
Ap PSO-1,2,3 

CO 5 Prepare medicinal compounds  E PSO-1,2,3,4 

CO 6 
Identify the principles in analytical chemistry for 

prepare and purify organic compounds. 
Ap PSO-1,2,3,4,5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: NATURAL PRODUCT CHEMISTRY  

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO-1,6 

PSO-1,2,3 
U F, C L - 

2 CO-2 
PO-1,6 

PSO-1,2,3 
Ap F, C L - 

3 CO 3 
PO-1,6 

PSO-1,2,3 
U F, C L - 

4 CO 4 
PO-1,2,6 

PSO-1,2,3 
Ap C, P - P 

5 CO 5 
PO-1,2,3,6 

PSO-1,2,3,4 
E C, P - P 

6 CO 6 
PO-1,2,3,6 

PSO-1,2,3,4,5 
Ap C, P, M - P 

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

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 3 3 3 - - 1 - - - - 2 - - 

CO 2 3 3 3 - - 1 - - - - 2 - - 

CO 3 3 3 3 - - 1 - - - - 2 - - 

CO 4 3 3 3 - - 1 1 - - - 3 - - 

CO 5 2 3 3 2 - 1 1 1 - - 3 - - 

CO 6 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: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar 

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ ṉ  ṉ 

CO 2 ṉ  ṉ ṉ 

CO 3 ṉ ṉ  ṉ 

CO 4 ṉ  ṉ ṉ 

CO 5 ṉ  ṉ ṉ 

CO 6 ṉ  ṉ ṉ 
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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 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 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 and 

agriculture, basics of perfumery, cosmetics, paper manufacturing, and 

drug classification. Practical sessions encompass dyes, food analysis, 

drug analysis, and fertilizer analysis, offering hands-on experience. 

Detailed Syllabus: 

Module Unit  Content 

CHEMISTRY UNVEILED: EVERYDAY APPLICATIONS  

Hrs 

75 

I  TEXTILE CHEMISTRY  9 

1 Definition, Requisite of a true dye, Types of fibres: structure features of 

fibres (Cotton, wool, silk, cellulose acetate, polyamide, polyesters) 

3 

2 Basic operations in dyeing process (preparation of the fibre, preparation of 

dye bath, application of dye and finishing), Various methods of dyeing 

(direct dyeing, vat dyeing, Mordant Dyeing, and disperse dyeing). 

3 

3 Wittôs theory of colour and constitution, classification of dyes based on 

their functional group- i) Nitro ii) Nitroso and iii) Azo, Pollution problem 

due to dye industry. 

3 

II  FOOD CHEMISTRY  9 

4 Food additives ï definition. Preservatives (examples), Food colours - 

permitted and non-permitted (examples), Toxicology. Flavours - natural 

and synthetic (examples),  

3 

5 Artificial sweeteners (examples), Emulsifying agents (examples), 

Antioxidants (examples), Leavening agents (examples) and Flavour 

enhancers (examples). Importance of food additives. 

3 

6 Soft drinks - formulation and health effects. Health drinks. 1 

7 Fast foods and junk foods and their health effects. Food adulteration (with 

examples). Food laws and standards. Food Safety and Standards Act, 2006. 

2 
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III  CHEMISTRY AND AGRICULTURE 9 

8 Fertilizers ï Introduction. Types of fertilizers - Natural, synthetic, mixed, 

NPK fertilizers (examples). Excessive use of fertilizers and its impact on 

the environment. Bio-fertilizers. Plant growth hormones.  

4 

9 Pesticides - Introduction. Classification - Insecticides, Fungicides, 

Herbicides. 

3 

10 Excessive use of pesticides - Environmental hazards. Bio pesticides. 2 

IV  PERFUMERIES, COSMETICS, PAPERS, & DRUGS 18 

11 Perfumes: Definition and history of perfumery - Importance of perfumes 

in society and culture, Classification of fragrance ingredients (natural vs. 

synthetic ï with examples), Chemical structure and properties of key 

fragrance compounds (terpenes, aldehydes, ketones, esters, etc. with 

examples) Relationship between chemical structure and fragrance. 

5 

12 Cosmetics - Introduction. General formulation of different types of 

cosmetics ï Dental cosmetics, Shampoos, Hair dyes, Skin products 

(creams and lotions, lipstick, perfumes, deodorants and antiperspirants), 

Bath oil, Shaving cream and Talcum powder. Toxicology of cosmetics. 

5 

13 Paper ï Introduction. Paper manufacture (basic idea only). Weight and size 

of paper. Types of paper - News print paper, writing paper, paperboards, 

cardboards. Environmental impact of paper. International recycling codes, 

and symbols for identification of paper, plastic and metals. Natural and 

synthetic dyes in paper industry with examples (elementary idea only). 

5 

14 Classification of drugs - Analgesics, Antipyretics, Antihistamines, 

Antacids, Antibiotics and Antifertility drugs with examples. Psychotropic 

drugs - Tranquilizers, Antidepressants and Stimulants with examples. Drug 

addiction and abuse. Prevention and treatment. 

3 

V PRACTICALS ï Organic Preparations, Dyes, Food analysis, Drug analysis, 

Fertilizer analysis 

30 

1. Section A (Any 5 Experiments from Section A are compulsory) 

Organic preparation:  

11. Acetylation of salicylic acid or aniline 

12. Benzoylation of phenol or aniline 

13. Nitration of Acetanilide or nitrobenzene 
14. Halogenation: Bromination of acetanilide 

15. Oxidation of benzaldehyde/Toluene/Benzyl chloride 

16. Hydrolysis of ethyl acetate and benzamide 

17. Methyl orange 

18. Picric acid 

19. Phenyl urea 

20. Methylene blue 

 

15 

2. Section B (Open ended: Any 3 experiments are to be conducted - May 

be selected from the list or the teacher can add experiments) 

15 
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15. Dichrometric titrations: 

16. Iodimetry and Iodometry 

17. Complexometric titrations: 

18. Complexometric Titration: Determination of calcium content in 
milk. 

19. Precipitation Titration: Determination of salt content in potato 
chips 

20. Estimation of saponification value of fats/oils. 

21. Determination of hardness of water.  

22. Determination of available chlorine in bleaching powder. 

23. Redox Titration: Determination of Vitamin C Content in Tablets. 

24. Complexometric Titration: Determination of Magnesium Content 
in Antacids. 

25. Precipitation Titration: Determination of Chloride Content in 
Saline Solutions. 

26. Redox Titration: Determination of Iron Content in Iron 
Supplements 

27. Complexometric Titration: Determination of Zinc Content in Zinc 
Supplements. 

28. pH meter: Determination of pH of Fertilizer Solution. 

References 

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

2. A Text Book of Engineering Chemistry, S.S. Dara and Suresh Umare, S. Chand Publication, 

New Delhi. 

3. A Text Book of Basic and Applied Chemistry, P.C. Jain and Monica Jain. 

4. Text Book of Organic Chemistry by J. L. Finar, Longman Publication. 

5. Synthetic Dyes by G R Chatwal, Himalaya Publishing House, New Delhi. 

6. Organic Chemistry of Natural Products Vol. I and II, by G. R. Chatwal, Himalaya Publishing 

House, New Delhi. 

7. Food Science, B. Sreelakshmi, New Age International, New Delhi. 

8. Soil Fertility and Fertilizers, S.L. Tisdale; W. L. Nelson and J. D. Beaton, Macmillan Publishing 

Company, New York, 1990. 

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

10. Insecticides, Pesticides and Argo based Industries, P.C. Pall; K. Goel and R.K. Gupta. 

11. Perfumes, Cosmetics, Soaps Vol. I, II and III by W. A. Poucher, Ninth Edition, Chapman and 

Hall Publication. 

12. New Cosmetic Science by Takeo Mitsui, Elsevier. 

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

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

15. Vogelôs Textbook of Practical Organic Chemistry Furniss, B.S.; Hannaford, A.J.; Rogers, V. 

Smith, P.W.G.; Tatchell, A.R., 5th ed., Pearson Education. 

16. Practical Organic Chemistry, Mann, F.G.; Saunders, B.C., 4th ed., Pearson Education. 
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17. Comprehensive Practical Organic Chemistry ï Preparation and Quantitative Analysis 

Ahluwalia, V.K.; Aggarwal, R. Universities Press. 

18. Advanced Practical Organic Chemistry, Vishnoi, N.K., 3rd ed., Vikas Publishing House, New 

Delhi, 2010. 

Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 

Understanding of textile chemistry, enabling to 

analyze and implement dyeing processes effectively 

while considering environmental impacts. 

R, U, Ap 
PSO-

1,2,3,4 

CO-2 

Possess an understanding of food additives and their 

impact on food quality, safety, and consumer health, 

preparing for careers in food science, nutrition, and 

regulatory affairs. 

U, Ap 
PSO-

1,2,3,4 

CO-3 

Equip with the knowledge to analyze and address the 

use of fertilizer and pesticide use in agriculture, with a 

focus on promoting sustainable and environmentally-

friendly practices. 

U, Ap 
PSO-

1,2,3,4 

CO-4 

Understand the chemistry of perfumery and 

cosmetics, preparing them for careers in the fragrance 

industry and cosmetic formulation. 

U, Ap, An 
PSO-

1,2,3,4 

CO-5 

Acquire knowledge of paper manufacturing processes 

and its environmental considerations and prepare for 

careers in the paper industry and pharmaceuticals. 

U, Ap, An 
PSO-

1,2,3,4,5 

CO-6 

Enhance the problem-solving abilities, critical 

thinking skills, and proficiency in laboratory 

procedures, 

An, E 
PSO-

1,2,3,4,5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: CHEMISTRY UNVEILED: EVERYDAY APPLICATIONS  

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 PO-1,3,6 R, U, Ap F, C, P L - 
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PSO-1,2,3,4 

2 CO-2 
PO-1,3,6 

PSO-1,2,3,4 
U, Ap C, P, M L - 

3 CO-3 
PO-1,3,6 

PSO-1,2,3,4 
U, Ap C, P, M L - 

4 CO-4 
PO-1,3,6 

PSO-1,2,3,4 
U, Ap, An C, P, M L - 

5 CO-5 
PO-1,3,6,8 

PSO-1,2,3,4,5 
U, Ap, An P, M L - 

6 CO-6 
PO-1,3,6 

PSO-1,2,3,4,5 
An, E P, M - P 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 3 3 3 2 - 2 - 2 - - 2 - - 

CO 2 3 3 3 2 - 2 - 2 - - 2 - - 

CO 3 3 3 3 2 - 2 - 2 - - 2 - - 

CO 4 3 3 3 2 - 2 - 2 - - 2 - - 

CO 5 3 3 3 2 2 2 - 2 - - 2 - - 

CO 6 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: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar  

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  
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Mapping of COs to Assessment Rubrics: 

  Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ  ṉ ṉ 

CO 2 ṉ ṉ  ṉ 

CO 3 ṉ  ṉ ṉ 

CO 4 ṉ ṉ  ṉ 

CO 5 ṉ  ṉ ṉ 

CO 6 ṉ ṉ  ṉ 
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Discipline CHEMISTRY 

Course Code UK3DSCCHE205 

Course Title BIOMOLECULES AND BIOPHYSICAL CHEMISTRY -II  

Type of Course DSC 

Semester 3 

Academic Level 200 ï 299 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 1. Higher secondary level science knowledge 

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

(preferable) 

Course Summary This course includes topics of enzymes, lipids, kinetics of reactions, 

metabolism of compounds and bioenergetics. Students can learn about 

enzymes, classification of enzymes, importance of enzymes and their 

role in life. This course also discusses the chemistry of lipids and 

kinetics of reactions. Students learnt about metabolism of various 

compounds, and fundamentals of bioenergetics. 

Detailed Syllabus: 

Module Unit  Content 

BIOMOLECULES AND BIOPHYSICAL CHEMISTRY -II  

Hrs 

75 

1 INTRODUCTION TO ENZYMES & LIPIDS  18 

1 Enzymes ï Chemical nature and Features of active site.  

Enzyme Specificity ï Stereo, reaction, substrate and broad specificity.  

Enzyme Commission system of classification and nomenclature of 

enzymes: six major classes of enzymes with one example each. 

3 

2 Coenzymes and their functions - NAD, NADP+, FAD, FMN, lipoic 

acid, pyridoxal phosphate, biotin and cyanocobalamin. Ribozymes,  

Measurement and expression of enzyme activity, Definition of IU, 

katals, enzyme turnover number. 

3 

3 Isoenzymes- Lactate dehydrogenase 

Applications of enzymes ï Enzymes as therapeutic agents, as analytical 

reagents, immobilized enzymes 

3 

4 Lipids: Definition, basic ideas about the biochemical functions of 

lipids. 

Classification of lipids with examples, classification of fatty acids, 

physical and chemical properties of fatty acids. 

2 
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5 Structure of the following fatty acids- stearic acid, oleic acid, linoleic 

acid, arachidonic acid. Structure of triacylglycerol. 

2 

6 Saponification number, acid number and iodine number of fats.  

Essential and non-essential fatty acids with examples 

2 

7 Compound lipids: membrane lipids- Structure and functions of 

phospholipids- phosphatidic acid, lecithin, cephalin, and phosphatidyl 

serine, Functions of Sphingolipids. 

2 

 8 Steroids: Strucutre and functions of cholesterol and ergosterol 1 

II  CHEMICAL KINETICS  9 

9 Rate of reactions, various factors influencing rate, order, molecularity, 

zero, first, second, third order reactions. Rate determining step. 

Derivation of first order kinetics - fractional life time, units of rate 

constants 

3 

10 Influence of temperature on reaction rates, Arrhenius equation, 

Calculation of Arrhenius parameters. 

2 

11 Factors affecting enzyme catalysed reactions - effect of substrate 

concentration, enzyme concentration, temperature, pH and activators. 

Mechanism of Enzyme action - Activation energy, Interaction between 

enzyme and substrate- lock and key model, induced fit model. 

Enzyme kinetics - Km and its significance, Michaelis Menton equation 

(without derivation), Lineweaver- Burk plot.  

Significance of Km and Vm values.  

4 

III  INTRODUCTION TO METABOLISM                              9 

11 Metabolism- catabolism and anabolism 

Metabolism of carbohydrates ï Glycolysis and citric acid cycle, 

Electron transport chain and Oxidative phosphorylation. 

3 

12 Glycogenesis and glycogenolysis, Gluconeogenesis (Mention only) . 1 

13 Metabolism of lipids - Metabolism of triglycerides, Outline study of ɓ-

oxidation of saturated and unsaturated fatty acids 

3 

14 Metabolism of amino acids ï Proteolysis, Urea cycle. 2 

IV  BIOENERGETICS  9 

15 Basic concepts ï System ï surroundings ï open, closed and isolated 

systems ï Isothermalï isochoric and isobaric process. 

3 

16 Biochemical thermodynamics, first and second law of thermodynamics, 

Enthalpy, Entropy and Free energy. Criteria for reversible and 

irreversible process - Gibbs free energy equation. 

3 

17 Relationship between standard free energy change and equilibrium 

constant.  

Standard free energy changes at pH 7.0 (ȹGô), additive nature of ȹGô, 

ATP as universal currency of free energy in biological systems. 

Photosynthesis ï solar energy harvesting 

3 

V PRACTICAL - Physical chemistry experiments & Organic experiments 30 

18 Section A: Organic Quantitative Analysis: 4 Experiments from 

Section A are compulsory 

1. Saponification number of fats 

2. Acid number of fats 

15 
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Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 
Discuss the classification of enzymes and their 

biological importance               
U PSO-1,2,3 

CO-2 
Explain the classification of lipids, their structure and 

biological importance 
U 

PSO-1,2,3 

CO3 
Explain the basic concepts of kinetics of chemical 

reactions 
U 

PSO-1,2,3 

CO 4 
Outline the metabolism of carbohydrates, fatty acids 

and proteins 
U 

PSO-1,2,3 

3. Iodine number of fats 

4. Separation of photosynthetic pigments by TLC 

5. Estimation of total chlorophyll, chlorophyll a and 

chlorophyll b pigments from the leaves. 

19 Section B (Open ended: Any 3 experiments are to be conducted - 

May be selected from the list or the teacher can add experiments) 

1. Kinetics  

a. Determination of rate constant of hydrolysis of methyl 
acetate 

b. Determination of rate constant of saponification of ethyl 
acetate. 

c. Kinetics of dye degradation using spectrophotometer 

2.  Preparation of acidic and basic buffer 

3.  Measurement of pH of buffers using pH meter 

4. Heat of neutralisation of strong acid ï strong base titration. 

15 
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CO 5 

 

Explain the basic concepts of thermodynamics and 

relevance of themodynamics in biological processes. 
U 

PSO-1,2,3 

CO 6 
proficiency in conducting and analyzing quantitative 

experiments, thereby enhancing practical skills 
U, Ap 

PSO-

1,2,3,4 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: BIOMOLECULES AND BIOPHYSICAL CHEMISTRY -II  

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO-1,6 

PSO-1,2,3 
U F, C L - 

2 CO-2 
PO-1,6 

PSO-1,2,3 
U 

F, C 
L - 

3 CO3 
PO-1,6 

PSO-1,2,3 
U 

F, C 
L - 

4 CO 4 
PO-1,6 

PSO-1,2,3 
U 

F, C 
L - 

5 CO 5 
PO-1,6 

PSO-1,2,3 
U 

F, C 
- P 

6 CO 6 
PO-1,2,6 

PSO-1,2,3,4 
 

 
  

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 3 3 2 - - 1 - - - - 2 - - 

CO 2 3 3 2 - - 1 - - - - 2 - - 

CO 3 3 3 2 - - 1 - - - - 2 - - 

CO 4 3 3 2 - - 1 - - - - 2 - - 

CO 5 3 3 2 - - 1 - - - - 2 - - 

CO 6 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: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar  

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ ṉ  ṉ 

CO 2 ṉ ṉ  ṉ 

CO 3 ṉ ṉ  ṉ 

CO 4 ṉ ṉ  ṉ 

CO 5 ṉ ṉ  ṉ 

CO 6 ṉ  ṉ ṉ 
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Discipline CHEMISTRY 

Course Code UK3DSCCHE206 

Course Title GENERAL CHEMISTRY III  

Type of Course DSC 

Semester 3 

Academic Level 200 - 299 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 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 additives, 

energy production and storage, fertilizers, explosives, and polymers. 

Through theoretical exploration and practical experiments, students will 

gain a comprehensive understanding of the synthesis, properties, and 

applications of these substances, contributing to fields such as medicine, 

agriculture, energy, and materials science. The course emphasizes the 

interdisciplinary nature of chemistry and its significance in addressing 

societal needs and challenges related to health, food safety, energy, and 

environmental sustainability. 

Detailed Syllabus: 

Module Unit  Content 

GENERAL CHEMISTRY III  

Hrs 

75 

I  CHEMISTRY OF DRUGS & FOOD ADDITIVES  18 

1 Classification of drugs- analgesic, antipyretic, antibiotic, hypnotics, sulpha 

drugs, antacids, antimalarials with examples ï Mode of action of sulpha 

drugs  

6 

2 Structure of aspirin, sulphaguanidine, Paracetamol Drugs of plant origin- 

anticancer compounds from plants (elementary idea only) 

3 

3 Food additives ï definition. Preservatives (examples), Food colours - 

permitted and non-permitted (examples), Toxicology. Flavours - natural 

and synthetic (examples) 

3 

4 Artificial sweeteners (examples), Emulsifying agents (examples), 

Antioxidants (examples), Leavening agents (examples) and Flavour 

enhancers (examples). Importance of food additives. 

3 
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5 Soft drinks - formulation and health effects. Health drinks. Fast foods and 

junk foods and their health effects. Food adulteration (with examples). 

Food laws and standards. Food Safety and Standards Act, 2006. 

3 

II  CHEMISTRY FOR ENERGY PRODUCTION & STORAGE  9 

6 Primary and secondary batteries, battery components and their role  2 

7 Characteristics of Battery. Working of following batteries: Pb acid, Li-

Battery, Solid state electrolyte battery. 

4 

8 Fuel cells, Solar cell and polymer cell. 3 

III  FERTILIZERS & EXPLOSIVES  9 

9 Different types of fertilizers. Manufacture of the following fertilizers: 

Urea, ammonium nitrate, calcium ammonium nitrate, ammonium 

phosphates; polyphosphate, superphosphate, compound and mixed 

fertilizers, potassium chloride, potassium sulphate. 

6 

10 Origin of explosive properties in organic compounds, preparation and 

explosive properties of lead azide, PETN, cyclonite (RDX). Introduction 

to rocket propellants. 

3 

IV  POLYMERS 9 

11 Introduction. Classification of polymers: Natural, synthetic; linear, cross-

linked and network; plastics, elastomers, fibres; homopolymers and 

copolymers. Polymerization reactions. 

3 

12 Typical examples: Polyethylene, polypropylene, PVC, phenol-

formaldehyde and melamine formaldehyde resins, polyamides (nylons) 

and polyesters. 

4 

13 Natural rubber: structure, latex processing methods, vulcanization and 

uses.  

 

14 Synthetic rubbers: SBR, nitrile rubber and neoprene. Biodegradability of 

polymers, environmental hazards. Recycling of plastics. 

2 

V PRACTICALS   

15 Section A:  

IX.  REACTIONS OF THE FOLLOWING CATIONS:  

Hg+, Pb2+, Ag+, Hg2+, Bi3+, Cd2+, As3+, Sb3+, Sn2+, Sn4+, Fe3+, Al3+, Cr3+, 

Mn2+, Zn2+, Ni2+, Cd2+, Ba2+, Ca2+, Sr2+, Mg2+ and NH4
+. 

X. SYSTEMATIC ANALYSIS OF TWO CATIONS IN A 

MIXTURE  

The cations must be provided in solutions. A student must analyze at 

least 5 mixtures containing two cations each. 

 

OR 

Section A: Organic Qualitative Analysis (Any 5 compounds with 

different functional groups are compulsory) 

Systematic analysis with a view to identify the organic compound 

(aromatic ï aliphatic, saturated ï unsaturated, detection of elements and 

detection of functional groups) ï polynuclear hydrocarbons, alcohols, 
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phenols, halogen compounds, nitro compounds, amino compounds, 

aldehydes, ketones, carboxylic acids, amides, urea, thiourea and esters. 

Only monofunctional compounds are to be given. 

(Make sure that the practicals conducted for second minor students 

are different from that of first minor DSC) 

16 Section B: OPEN ENDED PRACTICALS (Any 3 experiments) 

1. Test for the presence of food additives in common food items by 
spot tests or chromatography techniques and known food 

additives as reference standards. 

2. Measurement of the acidity of soft drinks by pH indicator strips or 
a pH meter. 

3. Investigation of the antioxidant properties of different food items 
calorimetrically using a known antioxidant (e.g., vitamin C) as 

standard. 

4. Detection of common adulterants in food products such as starch 
in milk, synthetic colors in spices, or urea in edible oils. 

5. Construction of simple galvanic cell. 

6. Measurement of pH of solutions prepared from different 
fertilizers. 

(May be selected from the list or the teacher can add experiments) 

15 

References: 

1. D. Sriram and P. Yogeeswari, Medicinal Chemistry 2nd edn. Pearson, 2011. 

2. G R Chatwal and Anand, Synthetic Drug Himalaya Publishing House, New Delhi. 

3. G. R. Chatwal, Organic Chemistry of Natural Products Vol. I and II, Himalaya Publishing 

House, New Delhi. 

4. B. Sreelakshmi, Food Science, New Age International, New Delhi. 

5. J. A. Kent: Riegelôs Handbook of Industrial Chemistry, CBS Publishers, New Delhi. 

6. P. C. Jain & M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi. 

7. R. Gopalan, D. Venkappayya, S. Nagarajan: Engineering Chemistry, Vikas Publications, New 

Delhi. 

8. B. K. Sharma: Engineering Chemistry, Goel Publishing House, Meerut. 

9. R. M. Felder, R. W. Rousseau: Elementary Principles of Chemical Processes, Wiley 

Publishers, New Delhi. 

10. S.L. Tisdale; W. L. Nelson and J. D. Beaton, Soil Fertility and Fertilizers, Macmillan 

Publishing Company, New York, 1990. 

11. K. H. Buchel, Chemistry of Pesticides, John Wiley & Sons, New York, 1983. 

12. V.R. Gowarikar, N.V. Viswanathan, J. Sreedhar, Polymer Science, 2nd edn., New Age 

International Pvt. Ltd., 2015. 

Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 
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CO-1 
Understand of drug classification and mode of action, 

facilitating basic pharmacological knowledge.  
U PSO-1,2 

CO-2 

Facilitate the understanding of food additives, their 

functions, regulations, and health effects, enabling to make 

contributions to food industry with safety and quality 

assurance. 

U, Ap 
PSO-

1,2,3,4 

CO-3 

Understanding of various types of batteries and energy 

storage devices, empowering to contribute to 

advancements in renewable energy technology and 

sustainable energy solutions. 

U, Ap 
PSO-

1,2,3,4 

CO-4 

Gain knowledge on manufacturing processes, properties, 

and applications of fertilizers and explosives, for roles in 

related industries. 

Ap, An 
PSO-

1,2,3,4 

CO-5 

Study polymer chemistry, including its biodegradability 

and recycling, preparing for careers in related with a focus 

on sustainability and innovation. 

U, Ap 
PSO-

1,2,3,4 

CO-6 
Hands-on training by simple chemical experiments on 

related fields. 
U, Ap 

PSO-

1,2,3,4 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: GENERAL CHEMISTRY III  

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO-1,6 

PSO-1,2 
U F, C L - 

2 CO-2 
PO-1,6 

PSO-1,2,3,4 
U, Ap F, C, P L - 

3 CO-3 
PO-1,6 

PSO-1,2,3,4 
U, Ap C, P L - 

4 CO-4 
PO-1,6 

PSO-1,2,3,4 
Ap, An C, P L - 

5 CO-5 PO-1,6 U, Ap C, P L - 
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PSO-1,2,3,4 

6 CO-6 
PO-1,3,6 

PSO-1,2,3,4 
U, Ap F, C - P 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 3 2 - - - 1 - - - - 2   

CO 2 2 3 3 1 - 1 - - - - 2   

CO 3 2 3 3 1 - 1 - - - - 2   

CO 4 2 3 3 1 - 1 - - - - 2   

CO 5 2 3 3 1 - 1 - - - - 2   

CO 6 1 2 3 2 - 1 - 2 - - 2   

Correlation Levels: 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar  

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ ṉ  ṉ 

CO 2 ṉ  ṉ ṉ 

CO 3 ṉ ṉ  ṉ 

CO 4 ṉ  ṉ ṉ 

CO 5 ṉ ṉ  ṉ 

CO 6 ṉ  ṉ ṉ 
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Discipline CHEMISTRY 

Course Code UK3DSECHE200 

Course Title ENVIRONMENTAL CHEMISTRY I  

Type of Course DSE  

Semester 3 

Academic Level 200 - 299 

Course Details Credit Lecture 
per week 

Tutorial 
per week 

Practical 
Per week 

Total 
Hours/Week 

4 4 hours -  4 

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

Course Summary This course provides students with the knowledge of ecosystem and the 

different types of pollution caused by human activities. This course 

enlightens the students about the need to protect and conserve our 

environment for future generation. The course also highlights the green 

protocols and methodology being adopted for preserving the 

Environment. 

Detailed Syllabus: 

Module Unit  Content 

ENVIRONMENTAL CHEMISTRY I  

Hrs 

60 

I  ENVIRONMENT AND ITS COMPONENTS  9 

1.1 
Introduction, components of environment ï biotic, abiotic and energy 

components 
1 

1.2 
environmental segments- atmosphere, hydrosphere, lithosphere and 

biosphere 
1 

1.3 Biodistribution of elements. 1 

1.4 
General Concepts of biological cycles ï carbon cycle, nitrogen cycle, 

phosphorous cycle, Sulphur cycle and oxygen cycle 
4 

1.5 Concepts and scope of environmental chemistry 1 

1.6 Environmental perspectives, environment and society 1 

II  ECOLOGY AND ECOSYSTEM  9 

2.1 
Ecology-elementary idea. Food chain- grazer and detritus food chain. 

Food web. Ecological pyramid. 

 

2 

2.2 Ecosystem- concept, components, function and classification 2 

2.3 Productivity in an ecosystem- primary and secondary productivity 1 

2.4 Wetlands- elementary idea 1 

2.5 Biodiversity, sustainable ecosystem. 1 
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References 

 

1 Introduction to Environmental Chemistry, Seventh Edition, New Age International 

Publishers 

2 Gray W. van Loon & Stephen J. Duffy, Environmental Chemistry: A Global Perspective, 

Oxford University Press 

3 H. Kaur, Environmental Chemistry, Pragati Prakashan 

4 V.K Ahluwalia, Environmental Chemistry, Second Edition, Ane Books Pvt. Ltd. 

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

Chemistry of the Environment, Second Edition, Academic Press 

2.6 
Population and environment: Human population and distribution, 

urbanization 
2 

III  ENERGY RESOURCES 9 

3.1 

Natural Resources-classification, Water resources, Forest resources, 

wood as a direct fuel, Land resources, Mineral resources, Energy 

resources 

2 

3.2 

Renewable and non-Renewable energy resources. Renewable energy 

resources - bio fuel & biomass energy, tidal energy, hydro power, wind 

energy wave energy, solar energy 

3 

3.3 Hydrogen as a next generation fuel 1 

3.4 Nonrenewable energy resources - nuclear fuels and fossil fuels 1 

3.5 
Conservation of natural resources. Future energy resources. Sustainable 

use of resources 
2 

IV  ENVIRONMENTAL POLLUTION, ETHICS AND LAWS  18 

4.1 
Pollution- definition and its classification. Pollutants, classification of 

pollutants based on source and physical state 
3 

4.2 

Causes, effect and control 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 

5 

4.3 

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, Forest 

Conservation Act 

5 

 

4.4 

Rio declaration, Montreal protocol, Kyoto protocol Environmental 

management-objectives and components. National conservative 

strategies, Environmental audit -Types 

5 

V OPEN ENDED MODULE: Learning through problem solving, seminars, 

open discussions, assignment discussions, Quizzes, Open book exams etc 
12 

1 Introduction to Environmental Components and segments 

 

2 Concept of biological cycles and Food chain 

3 Classification of Natural Energy Resources and its conservation 

4 Classification of Pollutants and Types of Pollution 

5 Introduction to environmental laws and legislation 
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6 Asim K. Das, Environmental Chemistry with Green Chemistry, Books and Allied (P) Ltd. 

7 G S Sodhi, Fundamentals Environmental Chemistry, Second Edition, Narosa Publishing 

House. 

 

Course outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO1 

Help to understand Environmental components, 

Environmental segments and various biogeochemical 

cycles 

U 1,3 

CO2 
Understand the scope of environmental chemistry and 

investigate the relationship of society with environment 
U 1,3 

CO3 

Help students to learn the dynamics of ecosystem 

including food chains, explore the importance of 

biodiversity and their need to conserve the biodiversity 

U 1,3 

CO4 

Develop an understanding of various Energy resources  

and principles undertaken for the conservation of 

energy resources 

U, R 1,3 

CO5 

Identifying the sources and types of environment 

pollution such as air pollution, water pollution, soil 

pollution Industrial pollution and exploring the 

relationship between Population and Environment  

U, A 1,3 

CO-6 

Exploring the environmental laws and policy 

frameworks for protecting the environment and will 

reflect on ethical principles, values, and philosophies 

related to human interactions with the environment. 

U 1,2,3 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: ENVIRONMENTAL CHEMISTRY I  

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

CO 

No. 
CO PO/PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 1,3 U F, C L  

2 CO-2 1,3 U C L  

3 CO-3 1,3 U F, C L  

4 CO-4 1,3 U, R F, C L  

5 CO-5 1,3 U, A F L  



  FYUGP ï Chemistry Syllabus 2024 

University of Kerala   147 
 

6 CO-6 1,2,3 U F, C L  

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

Mapping of COs with PSOs and POs: 

NO: 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 

PO

1 

PO

2 

PO

3 

PO

4 

PO

5 

PO

6 

PO

7 

PO

8 

CO 1 1 - 1 - - 1 1 - - - - - - 

CO 2 1 - 1 - - 1 1 - - - - - 1 

CO 3 1 - 1 - - 1 1 - - - - - - 

CO 4 1 - 1 - - 1 1 - - - - - - 

CO 5 1 - 1 - - 1 1 - - - - - - 

CO 6 1 1 1 - 1 1 1 - - - - - 1 

Correlation Levels: 

 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar  

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ ṉ  ṉ 

CO 2 ṉ   ṉ 

CO 3 ṉ   ṉ 

CO 4 ṉ   ṉ 

CO 5 ṉ ṉ  ṉ 

CO 6 ṉ   ṉ 
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Discipline CHEMISTRY 

Course Code UK3DSECHE201 

Course Title CHEMISTRY FOR RENEWABLE AND CLEAN ENERGY - I  

Type of Course DSE   

Semester 3 

Academic Level 200 - 299 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 4 hours -  4 

Pre-requisites 1. Students should possess critical thinking skills to evaluate different 

energy resources objectively and analyze their advantages, 

disadvantages, and impacts. 

2. Proficiency in using technology and understanding basic 

engineering principles will be helpful, especially when studying 

energy production technologies and their efficiency. 

Course Summary Á This course aims to thoroughly understand diverse energy 

resources, their characteristics, and associated advantages and 

disadvantages, facilitating informed decision-making in energy 

production and consumption. 

Á By exploring innovative technologies and critically evaluating 

energy strategies, students develop skills to address real-world 

environmental challenges and promote sustainable energy 

practices in various sectors. 

Detailed Syllabus: 

Module Unit  Content 

CHEMISTRY FOR RENEWABLE AND CLEAN ENERGY - I  

Hrs 

60 

I  BASIC CONCEPTS OF ENERGY RESOURCES 9 

1.1 Introduction to Renewable Energy- Definition. Renewable Energy sources 

switching, Difference between Renewable & Non-renewable sources, Main 

sources ï solar, wind, tidal, biomass, geothermal, Applications, Advantages & 

Disadvantages of Renewable Energy.  

3 

1.2 

 

 Brief descriptions of solar energy, wind energy, tidal energy, wave energy, ocean 

thermal energy, biomass energy, geothermal energy, and oil shale. Introduction 

to the Internet of Energy (IOE) 

 

3 

1.3 Green Energy: Introduction, Fuel cells: Classification of fuel cells ï H2; Zero 

energy concepts. 

2 

1.4 Energy for household, industrial and agricultural uses, Fundamentals of energy 

development and energy-related pollution 

1 
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II  SUSTAINABLE AND NON -SUSTAINABLE ENERGY SYSTEM  18 

2.1 Introduction to sustainable energy: Global energy challenges and need for 

sustainability 

2 

2.2 Renewable energy sources, Energy conservation principle, Measurement of 

Industrial energy efficiency, Transportation efficiency and alternative fuels 

2 

2.3 Environmental impact and Policy regulation, Environmental and social impacts. 2 

2.4 Energy storage technologies. Future trends in energy storage systems, 

Environmental impact of energy extraction, production, and consumption. 

2 

2.5 Introduction to non-sustainable energy system. Classification of non-sustainable 

energy sources, Historical development and significance of fossil fuels and 

nuclear energy 

3 

2.6 Fossil fuels and its importance; Coal, Pete, Tar sands, Oils, Oil shale, Natural gas; 

mitigating environmental impacts, and promoting energy security and resilience 

3 

2.7 Basics of nuclear energy, nuclear forces, isotopes, and radioactivity, Type of 

radiations and their properties 

2 

2.8 Nuclear fission and fusion reactions, nuclear power plant, nuclear fuel cycle, 

Nuclear safety and regulations  

2 

III  CONVENTIONAL ENERGY SOURCES AND ENVIRONMENTAL 

CONSEQUENCES 

9 

4.1 Fossil fuels and air pollution. Overview of biomass as energy source; Biomass 

availability 

1 

4.2 Environmental pollution associated with energy generation and consumption 

process 

3 

4.3 Radioactive waste management, nuclear accident and their environmental 

impacts, Public perception and safety concerns 

3 

4.4 Environmental consequences and climate change 2 

IV  ENERGY ASSESSMENT AND EVALUATION 9 

5.1 Introduction to Energy audit assessment and survey 2 

5.2 Types of audits- walk-through- audit, preliminary energy audit, and detailed 

energy audit, Retro-commissioning, industrial energy assessment and Renewable 

energy assessment, Recommended practices 

4 

5.3 Conducting the energy audit- details- computer simulation, developing the report 3 

V OPEN ENDED MODULE: Learning through problem -solving, seminars, open 

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

12 

1. Understand the different types of energy resources.  

2. Explore the characteristics and properties of each energy resource. 

3. Analyze the advantages and disadvantages of various energy resources. 

4. Explore innovative solutions and emerging technologies for sustainable energy 

production and consumption 

5. Analyze the environmental, social, and economic impacts of different energy 

sources. 

6. Any similar learning methods suggested by the faculty based on I-IV modules. 

 

7. Develop critical thinking skills to assess the feasibility and implications of 

various energy strategies. 
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8. Evaluate the role of policy, technology, and behavior change in transitioning to 

sustainable energy systems. 

9. Evaluate participation in class discussions, case study analyses, and group 

projects. 

10. Encourage critical thinking and creativity in the development of solutions-

oriented projects that address real-world environmental challenges associated 

with conventional energy sources. 
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16. Biomass for Renewable Energy, Fuels, and Chemicals, edited by Donald L. Klass, Academic Press, 

2022. 

17. Geothermal Power Plants: Principles, Applications, Case Studies, and Environmental Impact  Ronald 

DiPippo, Butterworth-Heinemann, 2020. 
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19. Sustainable Energy: Choosing Among Options, Jefferson W. Tester, Elisabeth M. Drake, Michael J. 
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Course Outcomes 

No. 
Upon completion of the course, the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 
To develop a better understanding of the fundamentals 

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

CO-2 
To illustrate the importance of renewable and non-

renewable sources of energies 
R, U 1,3 

CO-3 
To aware of the environmental consequences and 

remedies of conventional energy resources 
R, U 1,3 

CO-4 
To understand and evaluate energy audit assessment 

and survey 
E, An 1,3 

CO-5 

To encourage critical thinking and creativity in the 

development of solutions-oriented projects that address 

real-world environmental challenges associated with 

conventional energy sources. 

E, C, An 1,2,3,5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: CHEMISTRY FOR RENEWABLE AND CLEAN ENERGY - I  

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

CO 

No. 
CO PO/PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture 

(L)/Tutorial 

(T) 

Practical 

(P) 

1 CO-1 1,3 U C L  

2 CO-2 1,3 R, U F, C L  

3 CO-3 1,3 R, U F, C L  

4 CO-4 1,3 E, An F, C, P L  

5 CO-5 1.2,3,5 E, C, An F, C, P, M L/T  

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

Mapping of COs with PSOs and POs: 
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PSO

1 

PSO

2 

PSO

3 

PSO

4 

PS

O5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 2 - 3 - - 2 3 - - - - - - 

CO 2 2 - 3 - - 2 3 - - - - - - 

CO 3 3 - 3 - - 3 3 - - - - - - 

CO 4 2 - 3 - - 2 3 - - - - 2  

CO 5 2 - 3 - 3 3 2 - - - - - - 

Correlation Levels: 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar  

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ ṉ  ṉ 

CO 2 ṉ   ṉ 

CO 3 ṉ  
V  ṉ 

CO 4  ṉ V  ṉ 

CO 5  ṉ  ṉ 
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University of Kerala  

 

 

Detailed Syllabus: 

Module Unit  Content 

ANALYTICAL CHEMISTRY -I  

Hrs 

60 

I  INTRODUCTION TO ANALYTICAL CHEMISTRY  9 

1.1 Scope, function, The Analytical Perspective, Analytical Problems and 

their solutions, Trends in Analytical Methods and Procedures, 

Introduction to the terms used in analytical chemistry 

3 

1.2 Qualitative and Quantitative Analysis, Sampling 2 

1.3 The analytical process: Steps in the analytical process 1 

1.4 Validation of a method, Use of literature, Analyze Versus Determine 3 

II  BASIC TOOLS OF ANALYTICAL CHEMISTRY  9 

2.1 The Laboratory Notebook, Laboratory Basic Equipments & 

Measurements: Volumetric Glassware (Volumetric flasks, Pipets, 

Syringe pipets, Burets & Use of volumetric Glassware,) The Analytical 

Balance 

2 

2.2 Units for Expressing Concentration: Molarity and Formality, 

Normality, Molality, Weight, Volume, and Weight-to-Volume Ratios, 

Converting Between Concentration Units, p-Functions 

3 

2.3 Stoichiometric calculations, Selection of glassware, Preparation of 

standard acid & base solutions 

2 

Discipline CHEMISTRY 

Course Code UK3DSECHE202 

Course Title ANALYTICAL CHEMISTRY -I  

Type of Course DSE   

Semester 3 

Academic Level 200 - 299 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 4 hours -  4 

Pre-requisites 1. General Chemistry 

2. Equilibrium Principles 

Course Summary This course provides students with the knowledge and skills necessary to 

understand the principles and practices of analytical chemistry, including the 

scope, function, and analytical perspective of the field. Students will learn 

about various analytical techniques, methods for sample preparation and 

analysis. 
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2.4 Other apparatus: Blood samplers, Desiccators, furnaces & ovens, hoods, 

wash bottles, Centrifuges & filters,  

2 

III  LANGUAGE OF ANALYTICAL CHEMISTRY 9 

3.1 Analysis, Determination, Measurement, Techniques, Methods, 

Procedures and Protocols, Classifying Analytical Techniques, Use of 

Literature 

2 

3.2 Selecting an Analytical Method: Accuracy, Precision, Sensitivity, 

Selectivity, Robustness and Ruggedness, Scale of Operation, 

Equipment, Time, and Cost, Making the Final Choice  

3 

3.3 Developing the Procedure & Standardizing Analytical Methods: 

Compensating for Interferences, Calibration and Standardization, 

Sampling, Validation, Analytical signals, Calibrating the signals, and 

Sensitivity determination. 

3 

3.4 Protocols, The Importance of Analytical Methodology 1 

IV  CHEMICAL EQUILIBRIUM AND SEMIMICRO QUALITATIVE 

INORGANIC ANALYSIS 

18 

4.1 Reversible Reactions and Chemical Equilibria, Thermodynamics and 

Equilibrium Chemistry, Le-Chatelierôs Principle, the law of mass 

action, Factors affecting chemical reactions in solutions 

4 

4.2  Solubility product, Common Ion Effect, Fractional precipitation, Effect 

of acids, temperature and solvent on the solubility of a precipitate 

4 

4.3 Introduction to semimicro qualitative inorganic analysis, The study of 

reactions of cations and anions on the semi-micro scale  

3 

4.4 Preliminary tests, systematic analysis and Confirmatory tests for anions 

on the semi micro scale, Modifications of separation procedures in the 

presence of interfering anions 

3 

4.5 Preparation of solution for cation testing, separation and identification 

of cations into groups (I, II A, II B, III A, III B, IV & V) on the semi 

micro scale 

4 

V Open Ended Module: Learning through problem-solving, seminars, open 

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

30 

   1 Select an analytical method used in a specific industry (e.g., 

pharmaceuticals, environmental monitoring). Discuss the process of 

validation and standardization for this method, including the use of 

literature, compensating for interferences, and calibration techniques. 

 

   2 Identify, categorize, and describe the uses of apparatus and equipment 

commonly found in an analytical chemistry laboratory. Provide detailed 

explanations of the principles behind the operation of each instrument, 

as well as their applications in qualitative and quantitative analysis. 

    3 Perform stoichiometric calculations and demonstrate the selection and 

proper use of volumetric glassware, including volumetric flasks, 

pipettes, syringe pipettes, and burettes. Practice the preparation of 

standard acid and base solutions and conduct titrations to determine 

concentration. 

    4 Discuss the importance of proper instrument maintenance, calibration, 

and troubleshooting to ensure accurate and reproducible measurements. 
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    5 Examine the theory and procedures involved in semi-micro qualitative 

inorganic analysis. 

    6 Discuss the systematic approach to testing for anions and cations, 

including preliminary tests, confirmatory tests, and separation 

techniques 

    7 Highlight the challenges and considerations in identifying and 

eliminating interfering groups. 

References 

1. G. H. Jeffery, J. Bassett, J. Mendham, R. C. Denney, Vogelôs Textbook of Quantitative Inorganic 

Analysis, Longman, Fifth Edition, 1989. 

2. D. A. Skoog, D. M. West and F. J. Holler, Fundamentals of Analytical Chemistry, Saunders 

College Publishing, 7th edition, 1996. 

3. D. J. Holme and H. Perk, Analytical Biochemistry, 3rd edition, Prentice Hall, 1998. 

4. Gary D. Christian, Purnendu K. Dasgupta, Kevin A. Schug, Analytical Chemistry ï, Wiley, 7th 

edition, 2013.  

5. D. A. Skoog and D. M. West, Principles of Instrumental Analysis, Saunders College Publishing, 

5th edition, 1998. 

6. G. Svehla, Vogelôs Textbook of Macro and Semimicro Qualitative Inorganic Analysis, Longman, 

5th edition, 1979. 

Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 

Understand the scope, function, and analytical 

perspective of analytical chemistry, the steps involved 

in the analytical process, gain proficiency in validating 

analytical methods  

U 1,3 

CO-2 

Learn units for expressing concentration, perform 

conversions between concentration units, and 

stoichiometric calculations and prepare standard acid 

and base solutions. 

Ap, R 1,3 

CO-3 
Learn to select analytical methods, develop procedures 

and standardize analytical methods.   
E 1,2 

CO-4 

Learn about the common ion effect and its impact on 

equilibrium, systematic analysis techniques on a semi-

micro scale for cations and anions,  

An 1,2 
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CO-5 

Applies the knowledge in basics of Anlaytical 

chemistry and semimicro qualitative analysis in 

problem solving 

Ap 1,2,3,5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: ANALYTICAL CHEMISTRY 1  

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 1,3 U F, C L  

2 CO-2 1,3 Ap, R C, P L  

3 CO-3 1,2 E C, P L  

4 CO-4 1,2 An C, P L  

5 CO-5 1,2,3,5 Ap M L  

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PS

O5 

PSO

6 
PO1 PO2 PO3 PO4 PO5 PO6 

CO 1 1 - 3 - - - 1 2 - - - - 

CO 2 3 - 2 - - - 2 2 - - - - 

CO 3 2 2 - - - - 3 2 - - - - 

CO 4 2 2 - - - - 2 2 - - - - 

CO 5 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 

Exam 

Assignm

ent 

Project 

Evaluation 

End Semester 

Examinations 

CO 1 ã   ã 

CO 2 ã   ã 

CO 3 ã ã  ã 

CO 4 ã   ã 

CO 5 ã ã ã  
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Discipline CHEMISTRY 

Course Code UK3DSECHE203 

Course Title INDUSTRIAL CHEMISTRY -I  

Type of Course DSE  

Semester 3 

Academic Level 200 - 299 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 4 hours -  4 

Pre-requisites 1. Fundamental concepts of chemistry.  

2. Terminology associated with Industrial chemistry 

Course Summary This course aims to equip students with a comprehensive 

understanding of various aspects of the chemical industry, including 

manufacturing processes, industrial applications, safety measures, and 

the principles of green chemistry, preparing them for careers in the 

chemical industry with a focus on sustainability and safety. 

Detailed Syllabus: 

Module Unit  Content 

INDUSTRIAL CHEMISTRY -I  

Hrs 

 I  INTRODUCTION TO INDUSTRIAL CHEMISTRY  9 

1.1 Overview of Chemical Industry- Chemical sectors operating in India (Major 

sectors)  

2 

1.2 Unit process, unit operations, flow diagrams, energy balance and material 

balance (basic concepts only) 

3 

1.3 Chemical Industries in Kerala: Location, Raw materials, Chemistry involved 

in preparation, and uses- Sugar, Alcohol, TiO2, Glass, Cement, HCl, NaOH, 

Urea, Ammonium Phosphate and superphosphate of lime. 

4 

II  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) Oxygen 

3) Carbon dioxide. 

3 

2.3 Manufacture, properties and uses of inorganic nitrogen compounds: 

Ammonia, Nitric acid. 

2 

2.4 Manufacture, properties and uses of Lime stone derivative: Lime, Sodium 

carbonate 

2 

III  INDUSTRIAL ASPECTS OF ORGANIC CHEMISTRY  9 
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3.1 Primary raw materials for organic compounds- Petroleum and natural gas, 

Petroleum -origin of petroleum ï mining of petroleumô-refining processes-

Fractionation of crude oil 

2 

3.2 Cracking: Thermal and catalytic Processes  

Reforming: Thermal and catalytic reforming   

Hydroforming: Conversion of hydrocarbons 

3 

3.3 Coal Chemistry -Types, structure, and properties of coal 2 

 3.4 Coking and gasification processes, distillation of coal- chemicals derived from 

them. 

2 

IV  INDUSTRIAL HAZARDS, SAFETY MEASURES AND GREEN 

CHEMISTRY  

18 

 4.1  Industrial hazards: Definition, Safety signs and colours used in industries 2 

 4.2 Causes and preventive measures of: Mechanical hazard, Chemical hazard 

(Types) Fire Hazard, Dust hazard, Electrical hazard 

4 

 4.3 Introduction to Green Chemistry, Pollution prevention act of 1990, emergence 

of green chemistry, need for Green Chemistry  

2 

 4.4 Twelve principles of green chemistry 1 

 4.5 Atom economy, safer solvents and auxiliaries, ionic liquids-super critical 

fluids CO2 and H2O, advantages of SCF  

4 

 4.6 Catalysis and green chemistry- bio catalysis 2 

 4.7 Alternative sources of energy: use of microwaves and ultrasonic energy, 

Renewable resources ï biomass, solar energy, hydropower, geothermal 

energy, tidal and wave energy 

3 

V OPEN ENDED MODULE: Learning through problem solving, seminars, open 

discussions, assignment discussions, quizzes, open book exam etc. 

30 

  1. Properties and applications of industrial gases and inorganic chemicals. 

2. Specific unit processes and unit operations used in chemical industries, 

highlighting their principles, applications, and advancements. 

3. Development of strategies to mitigate environmental impact and 

promote sustainability in chemical manufacturing. 

4. Identification and resolution of safety hazards in chemical plants and 

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 manufacturing 

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 manufacturing 

processes. 

10. Chemistry and technology of petroleum refining and coal chemistry. 

30 
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4. Engineering Chemistry, B.K.Sharma, Goel Publishing House, Meerut 

5. Industrial Chemistry, O. P. Vermani, A. K. Narula, Galgotia Publications Pvt. Ltd., New Delhi. 

6. The Text Book of Industrial chemistry, Aashis Roy, 2018 

7. Industrial Safety Management, 3rd Edition, Deshmukh. L.M., Tata McGraw Hill, New Delhi, 

2008 

8. Chemical Hazards and Safety, 2nd Edition, Shrikant Dawande, Khanna Publishers, 2012 

9. Industries in Kerala, K.R.Rajan. 

10. Green Chemistry; Theory and Practice, Anastas. P.T, Warner, J.C.,Oxford University Press, 

Oxford, U.K, 1998. 

11. Green Chemistry Environment Friendly Alternatives, Rashmi Sanghi and M.M Srivasthava, 

Narosa Publishing House, 2006 

 

Course Outcomes 

 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 
Analyze raw materials, processes, and industrial 

sectors in India, focusing on Kerala's chemical 

industries. 

An 1,3 

CO-2 
Understand the production, properties and uses, of 

industrial gases and inorganic chemicals. 
U 1,2 

CO-3 
Explain petroleum and coal processing methods and 

identify resulting chemical products. 
U 1,2 

CO-4 Implement safety measures for hazards in industries. Ap 4 

CO-5 
Evaluate industrial processes using green chemistry 

principles and propose sustainable alternatives. 
E 1,2 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: INDUSTRIAL CHEMISTRY -I  

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

CO 

No. 
CO PO/PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 1,3 An C L  
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2 CO-2 1,2 U C L  

3 CO-3 1,2 U C L  

4 CO-4 4 Ap P,C T  

5 CO-5 1,2 E C T  

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

Mapping of COs with PSOs and POs: 

 PS

O1 

PS

O2 

PS

O3 

PS

O4 

PS

O5 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 3 - 3 - 2 3 3 - - - - - - 

CO 2 3 - 1 - - 3 3 2 - - - - - 

CO 3 3 3 - - - 3 3 - - - 3 - - 

CO 4 - - 2 - - 3 3 - - - - - - 

CO 5 3  3 3 - 3 3 2 - - - - - 

Correlation Levels: 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar  

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ ṉ  ṉ 

CO 2 ṉ   ṉ 

CO 3 ṉ   ṉ 

CO 4  ṉ  ṉ 

CO 5  ṉ   
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Discipline CHEMISTRY 

Course Code UK3DSECHE204 

Course Title POLYMER CHEMISTRY I  

Type of Course DSE 

Semester 3 

Academic Level 200 - 299 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 4 hours - - 4 

Pre-requisites 1. Higher secondary level chemistry 

Course Summary The course delas with polymer chemistry, students delve into the 

historical development, classification, methods of polymerization, and 

diverse applications of polymers, including plastics, engineering 

plastics, elastomers, and fibers. Through problem-solving exercises, 

seminars, open discussions, and assessments, students gain a deep 

understanding of polymer synthesis, structure-property relationships, 

and real-life applications, 

Detailed Syllabus: 

Module Unit  Content 

POLYMER CHEMISTRY I  

Hrs 

60 

I  BASIC PRINCIPLES OF POLYMER CHEMISTRY  12 

1 Historical development of polymer chemistry. Monomers, polymers, 

repeating units, functionality.  

2 

2 Nomenclature of polymers. Importance and applications of polymers ï

acrylic, vinyl, cellulose, fluorinated, poly ethylene, & SAN copolymer. 

4 

3 Classification of polymers. Ladder and spiral polymers. Cis- trans 

configuration. DL isomers and tacticity. 

3 

4 Inorganic polymers- importance, advantages and applications- structure, 

preparation and properties of silicones and polyphosphazenes. 

Comparison with organic polymers. 

3 

II  METHODS OF POLYMERIZATION 18 

1 Free radical addition polymerization - Chain growth polymerization. 

Mechanism of chain growth polymerization. Initiation, propagation and 

termination. Types of free radical initiators (peroxo, azo and redox 

initiators). Initiator efficiency. Inhibitors and retarders ï functions and 

examples. Chain transfer reactions.  

4 
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2 Ionic polymerization ï anionic and cationic catalysts, Solvent effects in 

ionic polymerizations. Mechanism of anionic and cationic 

polymerizations. Counter ions. Termination modes. Living polymers. 

4 

3 Coordination polymerization: stereo regularity, Ziegler-Natta catalysts. 

Metallocene catalysts. Bimetallic and monometallic mechanisms. 

3 

4 Condensation or step growth polymerization-Average functionality, basic 

characteristics, extent of reaction, degree of polymerization 

3 

5 Copolymerization: random, alternate, block and graft. Copolymerization 

involving two monomers (free radical mechanism). Polymerisation 

techniques (bulk, solution, suspension and emulsion). Melt, solution and 

interfacial condensation. 

4 

III  PLASTICS AND ENGINEERING PLASTICS 9 

1 Preparation, structure and properties of polyolefins (LDPE, HDPE, 

LLDPE and PP); vinyl polymers (PVC, Polyvinyl acetals and PMMA);  

3 

2 Teflon and polyurethanes; Phenol formaldehyde and urea formaldehyde 

resins; nylons and polyesters (Terylene and Dacron). 

2 

3 Engineering plastics, ABS, polyamides, polycarbonates, PPO, PPS, 

polysulphones, polyimides, polyesters, flouropolymers, ionomers, and 

liquid crystalline polymers. 

4 

IV  ELASTOMERS AND FIBRES 9 

1 Natural rubber, composition, preservation & coagulation of latex, 

Structure, properties and preparation of synthetic rubbers (PB, SBR, 

NBR, polychloroprene, polyisobutylene, IIR, EPDM, buna-N, thiacol). 

Reclaimed rubbers.  

5 

2 Thermoplastic elastomers- advantages, polyurethanes. 2 

3 Fibres: natural (structure and properties); synthetic (structure and 

properties of nylon, polyester and acrylics) 

2 

V OPEN ENDED MODULE: Learning through problem solving, seminars, 

open discussions on real life applications, assignment discussions, Quizzes, 

Open book exams, etc on the above four modules. 

12 

References: 

1. Billmeyer, ñTextbook of polymer scienceò, John Wiley and Sons. 

2. D.D. Deshpande, ñPhysical chemistry of macromoleculesò, Vishal publications, New Delhi, 

1985. 

3. V.R. Gowariker, N.V. Viswanathan and J. Sreethan, ñPolymer Scienceò, Wiley Eastern Ltd, 

1986. 

4. K.J. Saunders, Organic Polymer Chemistry, 2nd Edn., Chapman and Hall, London, 1988. 

5. Gowri Sankar Misra, Introductory Polymer Chemistry, New Age International, New Delhi. 

6. P Ghosh, Polymer Science & Technology, Tata McGraw Hill Education, 1991. 

7. Jeol R. Fried, Polymer Science & Technology, Prentice Hall of India (P) Ltd. New Delhi, 1999. 

 

 



  FYUGP ï Chemistry Syllabus 2024 

University of Kerala   164 
 

Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 Differentiate between Natural and synthetic polymers U PSO-1,2,3 

CO-2 
Understand polymerization process of monomeric 

units 
U PSO-1,2,3 

CO-3 
Critically analyse the advantages and disadvantages 

of polymers 
An 

PSO-

1,2,3,4 

CO-4 Analyse different Applications of Polymers An PSO-1,2,3 

CO-5 

Enhance problem-solving and critical thinking skills, 

by applying the knowledge of polymer chemistry to 

address practical challenges 

Ap, E 
PSO-

1,2,3,4,5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: POLYMER CHEMISTRY I  

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

CO 

No. 
CO PO/PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture 

(L)/Tutorial 

(T) 

Practical 

(P) 

1 CO-1 
PO-1,2,6 

PSO-1,2,3 
U F, C L  

2 CO-2 
PO-1,2,6 

PSO-1,2,3 
U F, C L  

3 CO-3 
PO-1,2,6 

PSO-1,2,3,4 
An C L  

4 CO-4 
PO-1,2,6 

PSO-1,2,3 
An P L  

5 CO-5 
PO-1,2,3,6 

PSO-1,2,3,4,5 
Ap, E P L/T  

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

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 3 2 2 - - 2 1 - - - 1 - - 

CO 2 2 3 2 - - 1 1 - - - 2 - - 

CO 3 2 2 3 2 - 2 1 - - - 2 - - 

CO 4 2 1 2 - - 2 2 - - - 2 - - 

CO 5 1 2 2 1 2 3 2 - - - 3 - - 

Correlation Levels: 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar  

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ   ṉ 

CO 2 ṉ   ṉ 

CO 3 ṉ   ṉ 

CO 4 ṉ ṉ  ṉ 

CO 5 ṉ ṉ   
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University of Kerala 

 

Discipline CHEMISTRY 

Course Code UK3DSECHE205 

Course Title FORENSIC CHEMISTRY I  

Type of Course DSE 

Semester 3 

Academic Level 200 - 299 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 4 hours - - 4 

Pre-requisites 1. Higher secondary level science knowledge 

Course Summary The course covers topics including Criminology, Domains in Forensic 

Science, Forensic Laboratoriesat National and International levels and 

Forensic Institutions- their Role, Functions, Services, and Functionalities, 

Legal Provisions Related to Forensic Science 

Detailed Syllabus: 

Module Unit  Content 

INTRODUCTION TO FORENSIC SCIENCE  

Hrs 

60 

I  CRIMINOLOGY  9 

1.1 Crime: Definition of crime, history and development, victimology, 

criminological perspective 

2 

1.2 Characteristics of crime, classification of crimes: White collar crime, 

professional crime, organized crime. 

2 

1.3 Crime against persons, property and State- present scenario of crime 

in India 

2 

1.4 Criminal and Criminology: Definition of criminal, classification of 

criminals 

2 

1.5 Definition of criminology, growth of criminology in India 1 

II  INTRODUCTION TO FORENSIC SCIENCE - I BASIC PRINCIPLES                                                12 

2.1 Introduction, Definition, need, significance and scope of Forensic 

Science 
2 

2.2 Principles of Forensic Science, multi professional and multi personal 

aspects of forensic science. 
2 

2.3 Domains in Forensic Science: Forensic Biology, Forensic Medicine, 

Forensic Toxicology,  
2 

2.4 Forensic Osteology and Odontology, Forensic Physics. 2 
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2.5 Forensic Photography, Ballistics, Fingerprint, Questioned 

Documents 

2 

 2.6 Forensic Psychology, Forensic Anthropology, Wild-life Forensics, 

DNA profiling, Computer Forensic etc., 

2 

III  FORENSIC LABORATORIES   AND FORENSIC INSTITUTIONS - 

ROLE, FUNCTIONS                

15 

3.1 Historical Development and Growth of Forensic Science 

Laboratories in India ï Central and State Level Laboratories, Services 

and Functionalities provided by various FSLs, Various Divisions of 

the FSL 

2 

3.2 Qualifications of forensic scientists. Duties of forensic 

scientists.Functions of Forensic Scientist, Police officers, 

Prosecution, Judicial Officers, and Medico legal expert etc. 

3 

3.3 Problem of proof in Forensic Science, Ethical issue in Forensic 

Science: Definition of ethics, professional standards for practice of 

Criminalistics, sanction against expert for unethical conduct 

3 

3.4 Historical Development of Police System in India. Police in Indian 

Constitution 
2 

3.5 Objective ofPolice, General organization of Police-Forensic science 

in national international perspectives, including set up of INTERPOL 

and FBI.  

3 

3.6 Various institutions and their functioning- NFSU, NCRB, CDTS, 

CCMB, CDFT, NTRO etc 

2 

IV  LEGAL PROVISIONS RELATED TO FORENSIC SCIENCE                                                    12 

4.1 Definition of Law, Court, Judge, Crime and Criminal, Basic Legal 

Terminology-Constitution of India: Preamble, Article 20, 21, 22  

3 

4.2 Offences person, property, and state- relevant section in IPC/BNS 3 

4.3 Indian Evidence Act/BSS- Sections 32, 45, 46, 47, 57, 58, 60, 73, 135, 

136, 137, 159.  
3 

4.4 Criminal Procedure Code/BNSS: Sections 291, 292, 293. 3 

V OPEN ENDED MODULE: Learning through problem solving, 

seminars, open discussions, assignment discussions, Quizzes, Open book 

exams etc 

12 

 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 Saferstein: Criminalistics: An Introduction to Forensic Science, Pearson Publishing, 

2. Brent E. Turvey, Criminal Profiling: An Introduction to a Behavioral Evidence Analysis, 

Academic Press 
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3. Sharma, B.R; Forensic Science in Criminal Investigation & Trials, Universal Publishing Co., 

New Delhi, 2003 

4. Nanda B.B and Tewari, R.K; Forensic Science in India- A vision for the Twenty First Century, 

Select Publisher, New Delhi, 2001. 

5. Houck, M.M & Siegel, J.A; Fundamentals of Forensic Science, Academic Press, London, 

2006. 

6. James, S.H and Nordby, J.J; Forensic Science- An Introduction to Scientific and Investigative 

Techniques, CRC Press, USA, 2003. 

7. Bag, R.K. Supreme Court on Criminal Law. Asia Law House: (1999).  

8. Deb, R. Criminal Justice. The Law Book Co. Pvt. Ltd: Allahabad; (1998).  

9. Gross, H. Criminal Investigation- A Practical Handbook for Magistrates, Police Officers and 

Lawyers. Forgotten Books: India; (2000).  

10. The Indian Evidence Act (1872), Amendment Act (2002), Universal Law Publication: (2003).  

Course Outcomes 

SI 

No 

Course Outcome: Upon completion of this course the student will 

be able to  

Cognitive 

Level 

PSO 

1 Illustrate the basics of crime and types of crime, Criminology, 

Criminology in India. 

U 5 

2 Demonstrate the basic principles of forensic science, principles 

and various domains.  

U 3 

3 Recognizes the role and functions of forensic laboratories   and 

forensic Institutions. 

R 3,5 

4 Identify the legal provisions available in India related to forensic 

Science   

       A 3 

5 Classify the different crimes and role of forensic science in 

solving   

      Ap 5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: FORENSIC CHEMISTRY I  

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

CO 

No. 
CO PO/PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 5 U C L  

2 CO-2 3 U F, C L  

3 CO-3 3,5 R F, C, P L  
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4 CO-4 3 A F, C, P L  

5 CO-5 5 Ap F, C, P, M L/T  

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PS

O5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 - - - - - 2 - - - - - - - 

CO 2 - - - - - 2 - - - - - - - 

CO 3 - - - - - - 2 - - - - - - 

CO 4 - - - - - - - - - - - - 3 

CO 5 - - - - - - - - 3 - - -  

Correlation Levels: 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar 

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

 

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ ṉ  ṉ 

CO 2 ṉ   ṉ 

CO 3 ṉ   ṉ 

CO 4  ṉ  ṉ 

CO 5  ṉ  ṉ 
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                      University of Kerala 

 

Discipline CHEMISTRY 

Course Code UK3DSECHE206 

Course Title CHEMISTRY OF NANOMATERIALS -I  

Type of Course DSE   

Semester 3 

Academic Level 200-299 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 4 hours   4 

Pre-requisites Higher secondary Chemistry 

Course Summary This course covers the fundamental principles of materials science and 

engineering, including atomic structure, crystallography, mechanical 

properties, electrical properties, thermal properties, and magnetic 

properties. It also explores the synthesis, processing techniques of 

materials and it's vide applications in various fields. 

Detailed Syllabus: 

Module Unit  Course Description 

CHEMISTRY OF NANOMATERIALS -I  

Hrs 

60 

I  INTRODUCTION TO MATERIALS SCIENCE  9 

 1.1 Definition and scope of materials chemistry 3 

1.2 Historical Perspective 1 

1.3 Classification of Materials- Metals and alloys, Polymers, Ceramics and glasses, 

Composites, Advanced Materials- Semiconductors, Biomaterials, Smart 

materials, Nanomaterials 

3 

1.4 Importance of materials chemistry in technology and industry 2 

II  ATOMIC AND MOLECULAR STRUCTURE OF MATERIALS  9 

2.1 Introduction, Atomic Structure-Fundamental Concepts 1 

2.2 Bonding Forces and Energies- Primary Interatomic Bonds- Ionic, covalent, 

metallic bonding; Secondary bonding or Vander Waalôs forces 

2 

2.3 Structure of Crystalline Solids- Fundamental concepts Bravais lattices, unit cell, 

Crystal systems, Crystallographic Points, directions, and Planes 

Closed Packed Crystal structures- BCC, FCC, HCP  

3 

2.4 Defects in Crystals: Imperfections and their impact on properties. 3 

III  PHYSICAL PROPERTIES OF MATERIALS  9 

3.1 Mechanical properties- Stress, strain, and elastic deformation, Tensile testing -

Plastic deformation  

2 
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3.2 Thermal properties - Heat capacity and thermal conductivity; Thermal expansion 

and its measurement 

2 

3.3 Optical properties - Reflection, refraction, and dispersion, Absorption and 

transmission of light 

2 

3.4 Electrical & Magnetic Properties- Conductivity, resistivity 

Dielectric materials and polarization 

Magnetic materials -Ferromagnetism, paramagnetism, and diamagnetism 

3 

IV  SYNTHESIS, PROCESSING AND APPLICATIONS OF MATERIALS  18 

4.1 Solid-state reactions 

Powder preparation methods (milling, comminution) 

Sintering and densification techniques 

2 

4.2 Gas-Phase Reactions 

Chemical vapor deposition (CVD), Physical vapour deposition (PVD) 

Plasma-enhanced CVD 

Physical vapor deposition (PVD) techniques (sputtering, evaporation) 

3 

4.3  Liquid phase reactions 

Sol-gel processing, Hydrothermal, solvothermal 

Chemical vapor deposition (CVD) 

Electroplating and electroless deposition 

Spin coating and dip coating 

2 

 4.4 Emerging Processing Techniques 

Additive manufacturing (3D printing)  

Self-assembly and biomimetic synthesis 

2 

 4.5 Electronic and Optoelectronic Applications 

Applications in microelectronics, photonics, and telecommunications 

2 

4.6 Materials for Energy storage and Conversion: 

Energy Storage Materials: Batteries, supercapacitors, and fuel cells 

Energy Conversion Materials: Solar cells, thermoelectric materials, and 

hydrogen storage materials 

3 

4.7 Biomaterials and Medical Applications 

Implants, prosthetics, medical devices, drug delivery systems, tissue engineering 

and regenerative medicine 

2 

 4.8 Environmental and Sustainable Applications 

Recycling, green materials, and sustainable manufacturing 

Materials for pollution control, water treatment 

2 

V OPEN ENDED MODULE: Learning through problem solving, seminars, open 

discussions, 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 structures- BCC, FCC, HCP 

5.Mechanical, thermal, optical, electric and magnetic properties of materials 

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 

1. W.D Callister. Jr, Materials Science and Engineering, Wiley India Pvt. Ltd, 2007 

2. Raghavan V, Materials Science and Engineering, 4th Edition, Prentice Hall of India, 1998 

3. Joel I. Gersten and Frederick W. Smit, ñThe Physics and Chemistry of Materialsò, Wiley, 2007 

4. Fahlman, B.D., Materials Chemistry, Springer, 2007 

5. James F. Shackelford, Introduction to Materials Science for Engineers, 8th Edition, 2020 

6. William F. Smith and Javad Hashemi, Foundations of Materials Science and Engineering; 6th 

Edition, Mc Graw Hill, 2022 

Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 
Students will get to know the different classes of 

materials and its importance in technology and industry 
U 1,3 

CO-2 

Understand the interatomic bonding in solids and the 

type of bond allows them to explain a materialôs 

properties 

R, U 1,2 

CO-3 
Describe the difference in atomic/molecular structure 

between crystalline and noncrystalline materials. 
U 1,2,3 

CO-4 

Describe how face-centered cubic and hexagonal close-

packed crystal structures may be generated by the 

stacking of close-packed planes of atoms. 

Identify the imperfections in crystals 

Ap 1,3 

CO-5 

Define and differentiate between various physical 

properties of materials, including mechanical, thermal, 

optical, and magnetic properties. 

U 1,2,3 

CO-6 

Describe the fundamental principles and various 

techniques involved in the synthesis of materials, 

encompassing metals, ceramics, polymers, and 

composites. 

U 1,2,3,5 

CO-7 
Relate the material properties (mechanical, thermal, 

optical, electrical, etc.) to their suitability for specific 

applications. 

U 1,3,5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: CHEMISTRY OF NANOMATERIALS -I  

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



  FYUGP ï Chemistry Syllabus 2024 

University of Kerala   173 
 

CO 

No. 
CO PO/PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 1,3 U F, C L  

2 CO-2 1,2 R, U C T  

3 CO-3 1,2,3 U C L  

4 CO-4 1,3 Ap F, C L  

5 CO-5 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, P-Procedural, M-Metacognitive 

Mapping of COs with PSOs and POs: 

 PSO

1 

PSO

2 

PSO

3 

PSO4 PS

O5 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 2 - 3 - - 2 1 - - - - - - 

CO 2 3 3 - - - 3 2 - - - - - - 

CO 3 2 1 3 - - 3 2 - - - - - - 

CO 4 3 - 2 - - 2 2 - - - - - - 

CO 5 3 3 2 - - 3 3 - - - - - - 

CO 6 3 2 3 - 3 3 3 - - - - - - 

CO7 2 - 3 - 2 3 2 - - - - - - 

Correlation Levels: 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar  

Á Midterm Exam  

Á Programming Assignments  
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Á Final Exam  

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ   ṉ 

CO 2 ṉ   ṉ 

CO 3 ṉ   ṉ 

CO 4 ṉ ṉ V  ṉ 

CO 5 ṉ ṉ  ṉ 

CO 6 ṉ  ṉ  

CO 7 ṉ  ṉ  
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University of Kerala 

 

Discipline CHEMISTRY 

Course Code UK3DSECHE207 

Course Title MEDICINAL AND PHARMACEUTICAL CHEMISTRY I  

Type of Course DSE   

Semester 3 

Academic Level 200-299 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 4 hours - - 4 

Pte-requisites Basic knowledge on organic chemistry 

Course Summary Introduction to the drug discovery process, Historical perspectives and 

milestones, Importance of drug discovery in healthcare. Opportunities 

for innovation in this field. This course outline provides a comprehensive 

overview of the stages of drug discovery, from lead discovery to 

regulatory considerations, while also covering essential concepts such as 

pharmacokinetics and familiarize the pharmacological terms involved. 

Detailed Syllabus: 

Module Unit  Content 

MEDICINAL AND PHARMACEUTICAL CHEMISTRY I  

Hrs 

60 

I  DRUG DESIGN AND DEVELOPMENT  9 

1.1 Drug discovery- Introduction to Stages of drug discovery-Target 

identification, Target validation  

2 

1.2 Definition of Lead in drug Discovery-Steps in Lead identification, Lead 

optimization 

2 

1.3 Search for lead compound-bioactive compounds from natural source, 

Accidental lead discovery (Pencillin, sidenafil, insulin) 

2 

1.4 Metabolites-Examination of metabolite- exploitation of side effects of 

drug- Need of Molecular modification-reduce toxicity, lipid solubility, 

alter metabolism, orally active compound 

3 

II  TERMINOLOGIES OF DRUG DISCOVERY AND 

PHARMACOLOGICAL ACTIVITY  

18 

2.1  Objectives of Pharmacodynamics 2 

2.2 Terminologies ï drug, pharmacognosy, pharmacy, pharmacology, 

pharmacokinetics-ADMET properties, 

3 

2.3 Clinical pharmacology, pharmacotherapeutics, chemotherapy, toxicology 2 

2.4 Antimetabolites, Mutation, Bacteria, Virus, Fungi, Actinomycetes 1 
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2.5 Pharmacophore, vaccines, pharmacopeia, posology and therapeutic index. 

Sources of drugs ï dosage forms ï bio availability, Lipinskiôs rule of five  

3 

2.6 Routes of administration of drug ï absorption, distribution and 

elimination of drugs  

1 

2.7 drug metabolism ï Structure and pharmacological activity 3 

2.8 Effect of ï unsaturation, chain length, isomerism; - halogens, amino, 

nitro, acidic, Effect of groups - aldehydic, keto, hydroxyl and alkyl 

groups. 

3 

III  CLASSIFICATION OF DRUG  9 

3.1 Definition, history, present status and scope of Pharmacognosy 2 

3.2 Elementary idea on classification of drugs:  Alphabetical -Taxonomical - 

Pharmacological - Chemical - Chemo-taxonomical 

4 

3.3 Quality control of crude drugs: Different methods of adulteration of crude 

drugs - Evaluation of crude drugs 

3 

IV  TRADITIONAL AND MODERN METHODS OF DRUG 

DEVELOPMENT  

9 

4.1 Drug-Discovery and development in the -Past, Present; Comparison of 

traditional and modern methods of development of drugs ï  

2 

4.2 Drug design by method of variation ï disjunction and conjunction 

methods. 

2 

4.3 Some important Indian medicinal plants ï Tulsi, Neem, Kizhanelli, 

Semparuthi, Panikoorka, Adadodai, Turmeric and Panikoorkka uses- 

Common diseases and their treatment 

5 

V OPEN ENDED MODULE: Learning through Discussion, Assignment, 

Presentation, Quizzes, Open book exams etc 

12 

1 Provide examples of successful target identification and validation 

processes in drug discovery. Ask students to analyze these cases and 

discuss the importance of target selection 

2 

2 students research the stories behind the accidental discoveries till now 

and discuss the implications for modern drug discovery 

2 

3 Assignment to identify the medicinal plants of regional importance and 

find the major bioactive metabolites 

2 

4 Conduct power point presentation on classification of drugs elucidating 

two examples each based on Alphabetical -Taxonomical - 

Pharmacological - Chemical - Chemo-taxonomical  

2 

5 Conduct quiz on regional name and botanical name of various medicinal 

plants of Ayurvedic importance 

1 

Reference: 

1. Patrick, G.L. (2013). Introduction to Medicinal Chemistry (5th Edition). UK: Oxford 

University Press. 

2. Hakishan, V.K. Kapoor, (2017). Medicinal and Pharmaceutical Chemistry, New 

Delhi:Vallabh Prakashan. Pitampura 
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3. Jayashree Ghosh, (1999), A text book of pharmaceutical chemistry, 2nd ed., S.Chand& 

company, New Delhi. 

4. Chatwal G R, (1991), Pharmaceutical chemistry, organic (vol-II)., Himalaya publishing 

house, Bombay.  

5. D.Sriram & P.Yogeeswari, Medicinal Chemistry 2nd Edition 

6. Patrick G, (2002), Instant Notes Medicinal Chemistry, Viva Books Private Limited, New 

Delhi. 

7. Medical pharmacology Padmaja Udayakumar, CBS Publishers and Distribution Pvt Ltd 

8. Principles of Medicinal Chemistry: Modern Methods in Drug Design": John Smith, Emily 

Johnson: Wiley,2020. 

Course outcome 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 

Understand the fundamentals of Drug Design and its 

importance in this present scenario. Familiarize the 

terms involved in the drug discovery process  

R, U PSO-5,3 

CO-2 

Apply the importance of functional group and the 

structure of compounds in various pharmacological 

activity. 

A, C PSO-1,3 

CO-3 

Differentiate Traditional and Modern methods of 

Drug discovery process appreciate the technology 

involved in latest drug discovery process 

An PSO-1,5 

CO-4 

These topics equip students with a comprehensive 

understanding of natural drugs, their origins, chemical 

constituents, pharmacological actions, and therapeutic 

applications 

U, Ap PSO1,3 

CO-5 

These tasks provide a comprehensive understanding 

of various aspects of drug discovery, from target 

identification to drug classification and traditional 

medicine. They foster critical thinking, research skills, 

and an appreciation for the complexities of modern 

pharmacology. 

U, Ap, E PSO-1,2,3 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: MEDICINAL AND PHARMACEUTICAL CHEMISTRY I  

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

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 PSO-5,3 R, U F L - 

2 CO-2 PSO-1,3 A, C C, P L/T - 

3 CO-3 PSO-1,5 An F, C L/T - 

4 CO- 4 PSO1,3 U, Ap C, P L - 

5 CO- 5 PSO-1,2,3 U, Ap, E C, P L/T - 

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

Mapping of COs with PSOs and POs: 

 PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 - - 2 - 1 - - 1 2 - - - - 

CO 2 1 - 3 - - 2 - - - - - - - 

CO 3 2 - - - 2 - - 2 - - - - - 

CO 4 3 - 2 - - 3 - - - - - - - 

CO 5 1 2 1 - - - - - - 3 - - - 

Correlation Levels: 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar  

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  
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Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ   ṉ 

CO 2 ṉ   ṉ 

CO 3 ṉ   ṉ 

CO 4 ṉ ṉ V  ṉ 

CO 5  ṉ   

CO 6  ṉ   
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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 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

3 3 hours - - 3 

Pre-requisites 1. Basic science knowledge and interest in chemistry 

Course Summary This course provides comprehensive training on laboratory safety 

protocols, chemical hazards, proper handling of chemicals and 

apparatus, safety equipment usage, emergency procedures, and 

laboratory waste management, with a focus on Indian regulations and 

challenges. Students will gain essential knowledge and skills to ensure 

safe and responsible practices in chemical laboratories, emphasizing 

compliance with legal frameworks and environmental protection. 

Detailed Syllabus: 

Module Unit  Content Hrs 

 LABORATORY SAFETY  45 

I  INTRODUCTION TO LAB SAFETY  6 

1 Introduction, Eye Protection-Clothing- Gloves, Laboratory Protocol - 

Laboratory Visitors - Comportment in the Laboratory 
3 

2 Housekeeping-Cleaning Glassware - Inhaling Harmful Chemicals ï 

Distillations ï Extraction ï Refrigerators - Disposal - General Disposal 

Guidelines. 

3 

II  

 

 

 

 

 

 

CHEMICAL HAZARDS  6 

3 Toxicity, Explosivity, Flammability, Corrosivity, Exposure Limits, 

Sources of Information, Material Safety Data Sheets (MSDSs), 

Understanding an MSDS, Labels, Reading MSDSs and Labels, Physical 

hazards, Environment hazards and symbols 

3 

4 The Properties of Chemicals, Learning Chemistry from an MSDS, 

Classifying Hazardous Chemicals - Solvents and Their Hazards - Acids 

and Bases - A Few Examples of Toxic Materials - Organic Peroxides 

3 
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and Peroxide Formers, Physical hazards, Environment hazards and 

symbols 

III  

 

WORKING WITH CHEMICALS AND APPARATUS  9 

5 Equipment Use - Laboratory Hoods, Precautions for Using Electrical 

Equipment, Centrifuges, Using Steam, Using High-Pressure Air, 

Ultraviolet Lamps. 

4 

6 Controlling Temperature - Oil and Sand Baths, Cooling Baths and Cold 

Traps, Dry Ice Cooling Baths and Cold Traps, Cryogenic Liquid 

Cooling Baths and Cold Traps, Working with Reduced Pressure. 

5 

IV  SAFETY EQUIPMENT , EMERGENCY  PROCEDURES & 

LABORATORY WASTE MANAGEMENT  
15 

7 General Information, Fires - Fire Prevention, dealing with a Fire, 

Personal Injuries Involving Fires 
3 

8 Chemicals on Skin, Clothing, and Eyes, Other Personal Injury 

Accidents, Spill Cleanup 
4 

9 Introduction to waste management, Chemical waste disposal, glass 

disposal, emergency procedures, Response to incidents and accidents 
3 

10 Indian regulations on chemical and hazardous waste management, Brief 

idea on Legal Framework on Chemical and Hazardous Waste in India, 

Issues and Challenges in Production, Storage and Transport of 

Chemicals in India: 

5 

V OPEN ENDED MODULE:  9 

 11 Seminar presentations, group discussions, debates, quizzes, case studies 

etc on the above modules - searching for safety equipments and identify 

potential hazards in the lab - case studies involving lab accidents or 

safety violations ï Inspections in the lab for safety hazards - 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. Safety in Academic Chemistry Laboratories, volume 1, Accident prevention for college and 

university students, 7th Edn (ISBN 0-8412-3863-4), American Chemical Society Washington, DC. 

2. Techniques of Safety Management (ISBN: 978-18-8-558139-6), Dan Petersen, McGraw-Hill 

Book Co. Ltd., New York, N.Y. USA. 

3. Hazardous Chemical Data Book (ISBN:081-551072-1), G. Weiss, Noyes Data Corporation, 

Park Ridge, New Jersey, N.Y. (USA). 

4. Environmental Health & Safety Management, Nicholas & Madelyn, Jaico Publishing House, 

Mumbai. 

5. Hazardous waste management, Volume II, Characterisation and treatment process, Sukalyan 

Sen Gupta. 

6. Solid and Hazardous waste management, 2nd edition, M.N.Rao. 

7. Handbook on chemicals & hazardous waste management & handling in India, MOEFCC. 
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Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 

Proficiency in implementing laboratory safety 

measures, including proper attire and eye protection, 

adherence to laboratory protocols, and maintaining a 

safe environment 

U, An, Ap 
PSO-

2,3,4,5 

CO-2 
Identify physical and environmental hazards and 

symbols associated with various substances. 
An, Ap 

PSO-

2,3,4,5 

CO-3 
Proficiency in the safe and effective use of laboratory 

equipment and temperature control methods 
An, Ap 

PSO-

2,3,4,5 

CO-4 

Competence in fire safety protocols, including 

prevention measures, effective response to fires, and 

procedures for managing personal injuries caused by 

fires or chemical exposure 

Ap, E 
PSO-

2,3,4,5 

CO-5 

Proficiency in waste management practices and 

effective response to incidents and accidents in 

laboratory settings 

Ap, E 
PSO-

2,3,4,5 

CO-6 

Gain an understanding of Indian regulations 

governing chemical and hazardous waste management 

and legal framework, issues, and challenges related to 

the production, storage, and transport of chemicals. 

U, An 
PSO-

2,3,4,5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: LABORATORY SAFETY 

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO-1,2,3,6,8 

PSO-2,3,4,5 
U, An, Ap C, P L - 

2 CO-2 
PO-1,2,6,8 

PSO-2,3,4,5 
An, Ap 

C, P 
L - 
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3 CO-3 
PO-1,2,3,6,8 

PSO-2,3,4,5 
An, Ap 

C, P 
L - 

4 CO-4 
PO-1,2,3,6,8 

PSO-2,3,4,5 
Ap, E 

 P, M 
L - 

5 CO-5 
PO-1,2,3,6,8 

PSO-2,3,4,5 
Ap, E 

P, M 
L - 

6 CO-6 
PO-1,2,3,4,6,8 

PSO-2,3,4,5 
U, An 

C, P 
L - 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO2 

CO 1 - 1 3 3 2 1 2 2 - - 2 - 2 

CO 2 - 1 3 3 2 2 2 1 - - 2 - 2 

CO 3 - 1 3 3 2 1 2 2 - - 3 - 2 

CO 4 - 1 3 3 2 1 2 1 - - 2 - 2 

CO 5 - 1 3 3 2 2 1 1 - - 3 - 2 

CO 6 - 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: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar 

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  
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Mapping of COs to Assessment Rubrics: 

  Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ ṉ  ṉ 

CO 2 ṉ ṉ  ṉ 

CO 3 ṉ ṉ  ṉ 

CO 4 ṉ ṉ  ṉ 

CO 5 ṉ  ṉ ṉ 

CO 6 ṉ  ṉ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  FYUGP ï Chemistry Syllabus 2024 

University of Kerala   185 
 

 

 

 

 

SEMESTER 4 
 

 

 

 

 

 

 

 

 

 

 

 

 



  FYUGP ï Chemistry Syllabus 2024 

University of Kerala   186 
 

 
University of Kerala 

 

Discipline CHEMISTRY 

Course Code UK4DSCCHE200 

Course Title INORGANIC CHEMISTRY II  

Type of Course DSC 

Semester 4 

Academic Level 200 - 299 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total Hours/Week 

4 2 hours - 4 hours 6 

Pre-requisites 1. Higher secondary level chemistry 

2. UK1DSCCHE100 (preferable) 

Course Summary This course offers a comprehensive study of compounds of non-transition 

elements, covering various topics such as glass manufacturing, boron compounds, 

phosphorus oxides, halogen compounds, noble gases, inorganic polymers, and 

nuclear chemistry. Additionally, it includes practical experiments in inorganic 

qualitative analysis and preparations of inorganic compounds, providing students 

with hands-on experience in the laboratory.  

Detailed Syllabus: 

Module Unit  Content 

INORGANIC CHEMISTRY II  

Hrs 

90 

I  COMPOUNDS OF NON-TRANSITION ELEMENTS  12 

1 
-Manufacture and uses of the following Glass  

-different types of glasses, silicates, zeolites and silicones. 
3 

2 
-Borax - boron hydrides, boron nitrides, borazole and carboranes 
-Oxides and oxyacids of phosphorus. 

2 

3 -Refractory carbides, nitrides, salt like carbides, borides and silicides. 1 

4 
-Oxides and oxyacids of halogens (structure only)  
- Inter halogen compounds 
-pseudo halogens 

2 

5 
-Noble gases-uses, Xenon compoundsï structure and hybridization in 
Xenon flourides and oxyflourides 

2 

6 
-Important inorganic polymers, phosphorus, boron and silicon based 
polymers-structure and industrial applications. 

2 

II  NUCLEAR CHEMISTRY  6 

7 

Nuclear Stability and Decay Modes 

- Nuclear stability: factors influencing nuclear stability, neutron-to-proton 

(n/p) ratio 

- Modes of decay: alpha (Ŭ), beta (ɓ), and positron emission 

1 
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- Packing fraction, mass defect, and binding energy 

8 

Fundamentals of Radioactivity 

- Introduction to natural radioactivity 

- Decay constant: definition and significance 

- Half-life and average life: definitions and calculations 

- Derivation of decay constant (brief overview, not detailed derivation) 

1 

9 

Disintegration Series and Modes of Decay 

- Overview of disintegration series 

- Artificial transmutation and artificial radioactivity 

1 

 
10 

Units and Measurement of Radioactivity 

- Units of radioactivity and Measurement using GM counter, Wilson cloud 

chamber, and scintillation counter 

1 

 

11 

Nuclear Reactions and Applications 

- Nuclear fission and fusion: atom bomb and hydrogen bomb 

- Applications of radioactivity: 14C dating, rock dating, neutron activation 

analysis, isotope tracers, dosimetry 

1 

 

12 

- Application of radioactive isotopes in medicine: radio diagnosis and 

radiotherapy 

- Merits and demerits of nuclear technology: environmental impact, safety 

concerns, energy production. 

1 

III  CHEMISTRY OF NANO MATERIALS  6 

1 Evolution of Nanoscience 

- Historical overview of nanoscience: from ancient times to the modern era 

- Key milestones and discoveries in nanoscience and nanotechnology 

- Contributions of early scientists and researchers to the development of 

nanoscience 

1 

2 Preparations of Nanoparticles 

- Introduction to nanoparticle preparation methods 

- Top-down approaches: techniques such as lithography and etching 

- Bottom-up approaches: methods including sol-gel synthesis, colloidal 

precipitation, coprecipitation, combustion techniques, sonochemistry, 

hydrothermal technique, and high-energy ball milling 

- Industrial applications. 

1 

3 Carbon Nanotubes and Fullerenes 

- Structure, properties and unique characteristics of CNTs and fullerenes 

- Synthesis methods and applications of CNTs and fullerenes in various 

fields, such as electronics, materials science, and medicine 

1 

4 Properties of Nanoparticles 

- Overview of the properties of nanoparticles 

- Optical properties: examples of nanoparticles exhibiting optical 

phenomena (e.g., plasmonic nanoparticles) 

- Magnetic properties: discussion on magnetic nanoparticles and their 

applications in magnetic resonance imaging (MRI) and drug delivery 

- Mechanical, thermal, and catalytic properties of nanoparticles with 

relevant examples 

2 

5 Applications of Nano Materials 1 
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- Nano Sensors and its Applications in healthcare, environmental 

monitoring, security etc 

- Quantum dots, its optical and electronic properties. Applications in Solar 

Cells, Biomedical Imaging.  

- Introduction to Surface Plasmon Resonance 

IV  PRINCIPLES OF QUALITATIVE ANALYSIS  6 

1 Introduction to Qualitative Analysis: Definition and significance of 

qualitative analysis in chemistry. Basic principles of qualitative analysis: 

separation, detection, and identification of ions or compounds.  

Overview of the qualitative analysis process: systematic approach and 

testing schemes. Importance of qualitative analysis in research, industry, 

and environmental monitoring. 

1 

2 Solubility Equilibria in Qualitative Analysis: Solubility product (Ksp) and 

its importance in qualitative analysis Predicting solubility of salts and 

formation of precipitates. Common ion effect and its impact on solubility 

equilibria. Selective precipitation and separation of ions based on 

solubility rules 

2 

3 Identification of Cations in Qualitative Analysis: 

Systematic analysis of cations: principles, procedures and chemistry 

Identification of Group I cations: Ag , Hg Į , and PbĮ  ions 

Identification of Group II cations: CuĮ , Biį , and CdĮ  ions 

Identification of Group III cations: Feį , Alį , and Crį  ions 

1 

 4 Identification of Anions in Qualitative Analysis: 

Systematic analysis of anions: principles, procedures and chemistry 

Identification of Group I anions: Cl , Br , and I  ions 

Identification of Group II anions: SĮ , SO Į , and CO Į  ions 

Identification of Group III anions: PO į , NO , and CH COO  ions 

1 

 5 Applications of Qualitative Analysis: 

Real-world applications of qualitative analysis in various industries and 

fields. 

Case studies highlighting the importance of qualitative analysis in 

forensic science, environmental monitoring, and pharmaceuticals. Future 

trends and advancements in qualitative analysis techniques. 

1 

V 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 

their identification and confirmation: 

Lead, Copper, Bismuth, Cadmium, Tin, Antimony, Ferrous, Ferric ions, 

Aluminium, Chromium, Zinc, Manganese, Cobalt, Nickel, Calcium, 

Strontium, Barium, Magnesium, Potassium and Ammonium ions/radicals 

10 

2 Studies of the reactions of the following acid radicals with a view to 

their identification and confirmation: 

10 
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Carbonate, Sulphide, Nitrite, Nitrate, Fluoride, Chloride, Bromide, 

Iodide, Borate, Acetate, Oxalate, Chromate, Phosphate and Sulphate 

anions. 

3 Systematic qualitative analysis by microscale methods of salt mixtures 

containing two acidic and two basic radicals from the above list (more 

than one interfering radical should be avoided). 

(Minimum 10 mixtures are to be analysed) 

22 

II  Inorganic Preparations (Open ended ï Minimum 4 preparations) 

Preparations of 

1. Potash alum 

2. Hexamine cobalt Chloride 

3. Tetramine copper Sulphate 

4. Mohrôs salt 

5. Microcosmic salt 

6. Sodium cobalt nitrate 

7. Sodium nitroprusside 

8. vii)  Manganese phthalocyanin 

9. Potassium trioxalatochromate 

10. Potassium trioxalatoferrate 

18 

References: 

1. B.R. Puri L.R. Sharma, K.C. Kalia, Principles of Inorganic Chemistry, Milestone 

Publishers, New Delhi, 2010. 

2. J.D. Lee, Concise Inorganic Chemistry, 5th Edn., Wiley India Pvt. Ltd., 2008. 

3. R. Gopalan, V.Ramalingam, Concise Coordination Chemistry, 1st Edn.,Vikas Publishing 

House, New Delhi, 2001. 

4. S. Prakash, G. D. Tuli, S. K. Basu, R. D. Madan, Advanced Inorganic Chemistry, 5th Edn., 

Vol. I, S Chand, 2012. 

5. S. Manku, Theoretical Principles of Inorganic Chemistry. McGraw-Hill Education; New 

edition (1 August 1982) 

6. M.C. Day, J. Selbin, Theoretical Inorganic Chemistry, East West Press, New Delhi, 2002. 

7. J. E. Huheey, E.A. Keitler, R. L. Keitler, Inorganic Chemistry-Principles of Structure and 

Reactivity, 4th Edn., Pearson Education, New Delhi,2013.  

8. B.K. Sharma, Industrial chemistry, 11th
 Edn., Goel publishing House, Meerut, 2000. 

9. M.N. Greenwood, A. Earnshaw, Chemistry of elements, 2nd Edn., Butterworth,1997. 

10. J V. V.Ramanujam, ñSemi micro Qualitative Analysisò 

11. E. S. Gilreath ñQualitative Analysis using semi micro methodò Mc Graw Hill.  

12. A. Skoog, D. M. West, F. J. Holler, S. R. Crouch, Fundamentals of Analytical Chemistry, 

8th Edn., Brooks/Cole, Thomson Learning, Inc., USA, 2004. 
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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 Chemistry, 6th Edn., Wiley India Pvt. Ltd., 

New Delhi,2009. 

Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 

Gain an understanding of various materials such as 

glasses, boron compounds, phosphorus oxides, 

refractory materials, halogen compounds, noble gases, 

and inorganic polymers. 

R, U PSO-1,2,5 

CO-2 

Equip with the knowledge and skills to analyze nuclear 

phenomena and evaluate the benefits and drawbacks of 

nuclear technology in various fields. 

U, An PSO-1,2,5 

CO-3 

Gain a comprehensive understanding of the historical 

development of nanoscience and nanotechnology, 

including key milestones and discoveries. 

R, U PSO-1,2 

CO-4 

Enhance their problem-solving and critical thinking 

skills by analyzing and comparing various methods for 

synthesizing nanoparticles across various fields. 

An, Ap 
PSO-

1,2,3,5 

CO-5 
Enhance problem-solving skills by providing practical 

insights into qualitative analysis applications in various 

industries. 

An, Ap 
PSO-

1,2,3,5 

CO-6 

Proficiency in qualitative inorganic analysis techniques, 

enabling to accurately identify cations and anions in 

complex mixtures. 

Ap, E 
PSO-

1,2,3,4 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: INORGANIC CHEMISTRY II  

Credits: 2:0:2 (Lecture:Tutorial:Practical)  
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CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO-1,6 

PSO-1,2,5 
R, U F, C L - 

2 CO-2 
PO-1,2,6 

PSO-1,2,5 
U, An C, P L - 

3 CO-3 
PO-1,6 

PSO-1,2 
R, U F, C  L - 

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

PSO-1,2,3,5 
An, Ap C, M L - 

5 CO-5 
PO-1,2,3,6 

PSO-1,2,3,5 
An, Ap C, M L - 

6 CO-6 
PO-1,3,6 

PSO-1,2,3 
Ap, E P, M - P 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 3 2 - - 2 1 - - - - 2 - - 

CO 2 3 2 - - 2 1 2 - - - 2 - - 

CO 3 2 1 - - - 1 - - - - 2 - - 

CO 4 3 3 2 - 2 2 2 2 - - 2 - - 

CO 5 3 2 3 - 2 1 2 1 - - 2 - - 

CO 6 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 Evaluation End Semester Examinations 

CO 1 ṉ ṉ  ṉ 

CO 2 ṉ ṉ  ṉ 

CO 3 ṉ ṉ  ṉ 

CO 4 ṉ  ṉ ṉ 

CO 5 ṉ  ṉ ṉ 

CO 6 ṉ  ṉ  
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University of Kerala 

 

Discipline CHEMISTRY 

Course Code UK4DSCCHE201 

Course Title ANALYTICAL PRINCIPLES I  

Type of Course DSC 

Semester 4 

Academic Level 200-299 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 2 hours - 4 hours 6 

Pre-requisites 1. Higher secondary level chemistry 

2. UK1DSCCHE100 

Course Summary The course covers significant figures, error analysis, and various 

chromatographic techniques including HPLC, TLC, and paper 

chromatography, as well as solvent extraction and gravimetric analysis 

methods. Practical components include inorganic qualitative analysis and 

gravimetric analysis techniques, providing students with hands-on 

experience in analytical chemistry methods and preparing them for 

accurate and precise chemical analysis in research and industry settings. 

Detailed Syllabus: 

Module Unit  Content 

ANALYTICAL PRINCIPLES I  

Hrs 

90 

I  SIGNIFICANT FIGURES & ERRORS IN CHEMICAL ANALYSIS  6 

1 Significant figures and Reporting Data, Rules of Computing.  2 

2 Accuracy & Precision, Classification of errors: Determinate & 

Indeterminate Errors, Detection & Minimisation of errors, Propagation of 

Indeterminate Error 

4 

II  CHROMATOGRAPHY 9 

 Overview of Analytical Separation, Classification of Chromatographic 

Methods, General description of chromatography, Principles of 

chromatographic separations, Classification of chromatography: 

Adsorption, Partition, Ion exchange and Size exclusion chromatography 

2 

 General Theory of Column Chromatography, Theory of Column Efficiency 

in Chromatography, Chromatographic Resolution, Capacity Factor, Column 

Selectivity, Column Efficiency, Optimizing Chromatographic Separations 

2 

 High-Performance Liquid Chromatography, Stationary Phases in HPLC, 

Chiral Stationary Phases, Equipment for HPLC, Detectors 
2 
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 Thin-layer chromatography (TLC), Rf values, TLC stationary phases, TLC 

mobile phases, TLC sample application, HP TLC development, 

development tanks, HPTLC gradient elution, HPTLC, spot visualization,  

2 

 Paper chromatography: principle, papers as a chromatographic medium, 

modified papers, solvent systems, mechanism of paper chromatography, 

different development methods-ascending, descending, horizontal, circular 

spreading 

1 

III  QUALITATIVE ANALYSIS & SOLVENT EXTRACTION 9 

 Inorganic qualitative analysis ï systematic approach and testing schemes. 

Importance of qualitative analysis in research, industry, and environmental 

monitoring.  Need for elimination of interfering acid radicals and their 

elimination methods ï oxalate, fluoride, borate, phosphate, chromate, 

arsenite and arsenate. Common ion effect, solubility product and their 

application in qualitative analysis. 

3 

Solvent Extraction: Principles, Advantages, Separation factor/ Efficiency, 

Multiple Extraction, Factors Affecting Solvent Extraction, Counter current 

distribution principle (Craig counter current extraction, Solvent Extraction 

Methods: Chelate extraction, Extraction by solvation, Ion pair formation, 

Synergic extraction 

4 

 Techniques of Solvent Extraction: Batch, Continuous & Counter current 

Extraction, Applications of Solvent Extraction 

2 

IV  GRAVIMETRIC ANALYSIS  6 

 Introduction to gravimetric analysis, Types: Precipitation, Volatilization 

and Particulate Gravimetry Precipitation methods, the colloidal state, 

Supersaturation and precipitate formation, Factors influencing 

precipitation, Co-precipitation & post-precipitation Conditions of 

precipitation, Precipitation from homogeneous solution,  

4 

 Ageing and filtration of precipitate, filter papers, Gooch crucible, Sintered 

glass crucible, Washing, drying and ignition of precipitates.  

1 

 Advantages of organic reagents over inorganic reagents, reagents used in 

gravimetry (8-hydroxy quinoline (oxine) and dimethyl glyoxime (DMG) 

1 

V 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 

their identification and confirmation: 

Lead, Copper, Bismuth, Cadmium, Tin, Antimony, Ferrous, Ferric ions, 

Aluminium, Chromium, Zinc, Manganese, Cobalt, Nickel, Calcium, 

Strontium, Barium, Magnesium, Potassium and Ammonium 

ions/radicals 

10 

2 Studies of the reactions of the following acid radicals with a view to 

their identification and confirmation: 

Carbonate, Sulphide, Nitrite, Nitrate, Fluoride, Chloride, Bromide, 

Iodide, Borate, Acetate, Oxalate, Chromate, Phosphate and Sulphate 

anions. 

10 
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 3 Systematic qualitative analysis by microscale methods of salt mixtures 

containing two acidic and two basic radicals from the above list (more 

than one interfering radical should be avoided). 

(Minimum 10 mixtures are to be analysed) 

22 

 II  Inorganic Preparations (Open ended ï Minimum 4 preparations) 

Preparations of 

11. Potash alum 

12. Hexamine cobalt Chloride 

13. Tetramine copper Sulphate 

14. Mohrôs salt 

15. Microcosmic salt 

16. Sodium cobalt nitrate 

17. Sodium nitroprusside 

18. vii)  Manganese phthalocyanin 

19. Potassium trioxalatochromate 

20. Potassium trioxalatoferrate 

18 

References 

1. Vogel, A Text Book of Quantitative Inorganic Analysis, Longman, 5th edition, 1989. 

2. Skoog, D. M. West and F. J. Holler, Fundamentals of Analytical Chemistry, Saunders College 

Publishing, 7th edition, 1996. 

3. J. Holme and H. Perk, Analytical Biochemistry, 3rd edition, Prentice Hall, 1998. 

4. K. Sharma, Analytical Chemistry by PDF, Krishna Prakashan Media(P) Ltd., 2nd Edition, 2006 

5. Gary D. Christian, Purnendu K. Dasgupta, Kevin A. Schug, Analytical Chemistry ï, Wiley, 7th 

edition, 2013.  

6. Skoog and D. M. West, Principles of Instrumental Analysis, Saunders College Publishing, 5th 

edition, 1998. 

7. V.V.Ramanujam, ñSemi micro Qualitative Analysisò 

8. E.S.Gilreath ñQualitative Analysis using semi micro methodò Mc Graw Hill.  

Course Outcomes 

No. 
Upon completion of the course the graduate will be able 

to 

Cognitive 

Level 

PSO 

addressed 

CO-1 

Gain a comprehensive understanding of analytical data that 

enables accurate collection, analysis, and reporting in 

scientific endeavors while identifying and resolving 

potential sources of error. 

U, An PSO-1,2,3 

CO-2 Overview of analytical separation techniques, the principles U, An, Ap PSO-1,2,3 
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and classifications of chromatographic methods including 

adsorption, partition, ion exchange, and size exclusion 

chromatography.  

CO-3 

Gain knowledge in various chromatographic techniques and 

equip with the skills to perform chromatographic 

separations, optimize conditions, and analyze results 

effectively for diverse analytical applications. 

AP, E 
PSO-

1,2,3,5 

CO-4 

Explore the principles, techniques, and applications of 

solvent extraction to understand the fundamentals of 

extraction processes, optimize extraction conditions, and 

apply solvent extraction methods effectively. 

An, Ap 
PSO-

1,2,3,5 

CO-5 

Equip with the skills to perform precise quantitative analysis 

through gravimetric methods in analytical chemistry 

practice. 

U, An PSO-1,2,3 

CO-6 

Develop proficiency in identifying ions and compounds in 

solution, enhancing analytical skills for qualitative chemical 

analysis. 

U, An PSO-1,2,3 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: ANALYTICAL PRINCIPLES I  

Credits: 2:0:2 (Lecture: Tutorial: Practical)  

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO- 1,6 

PSO-1,2,3 
U, An F, C L - 

2 CO-2 
PO- 1,3,6 

PSO-1,2,3 
U, An, Ap C, P L - 

3 CO-3 
PO- 1,2,3,6 

PSO-1,2,3,5 
AP, E P, M L - 

4 CO-4 
PO- 1,2,6 

PSO-1,2,3,5 
An, Ap P, M L - 

5 CO-5 
PO- 1,2,6 

PSO-1,2,3 
U, An F, C - P 
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6 CO-6 
PO- 1,6 

PSO-1,2,3 
U, An F, C - P 

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

Mapping of COs with PSOs and POs: 

 
PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 3 3 2 - - 1 - - - - 2 - - 

CO 2 3 2 3 - - 1 - 1 - - 2 - - 

CO 3 3 3 3 - 2 1 1 1 - - 2 - - 

CO 4 2 3 2 - 2 1 2 - - - 2 - - 

CO 5 2 3 3 - - 1 1 - - - 2 - - 

CO 6 2 3 3 - - 2 - - - - 2 - - 

Correlation Levels: 

Level Correlation  

- Nil  

1 Slightly / Low 

2 Moderate / Medium 

3 Substantial / High 

Assessment Rubrics: 

Á Quiz / Assignment/ Quiz/ Discussion / Seminar  

Á Midterm Exam  

Á Programming Assignments  

Á Final Exam  

Mapping of COs to Assessment Rubrics: 

 Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ ṉ  ṉ 

CO 2 ṉ ṉ  ṉ 

CO 3 ṉ  ṉ ṉ 

CO 4 ṉ ṉ ṉ ṉ 

CO 5 ṉ   ṉ 

CO 6 ṉ  ṉ ṉ 
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University of Kerala 

 

Discipline CHEMISTRY 

Course Code UK4DSCCHE202 

Course Title ORGANIC CHEMISTRY II  

Type of Course DSC   

Semester 4 

Academic Level 200 - 299 

Course Details Credit Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites 1. Higer secondary level chemistry 

2. UK2DSCCHE100 

Course Summary The course covers aromaticity for understanding the reactivity and 

stability of benzene and its derivatives. Organic reaction mechanisms 

delve into nucleophilic and electrophilic substitutions, eliminations, and 

rearrangements, providing insights into the behaviour of organic 

compounds. Practical applications in quantitative analysis and organic 

preparations enhance understanding and application of theoretical 

concepts in real-world scenarios. 

Detailed Syllabus: 

Module Unit  
Content 

ORGANIC CHEMISTRY II  

Theory 

75 Hrs 

I  ARENES AND AROMATICITY  12 

1 

Concept of aromaticity- Heat of hydrogenation and Heat of 

combustion of benzene-Electron delocalization and resonance-

Representation of Benzene and Benzene derivatives-Nomenclature of 

Aromatic Compounds 

2 

2 

Huckelôs rule-Types of aromaticity- aromatic, anti-aromatic, non-

aromatic Frost circle diagram for cyclobutadiene and benzene  

Aromaticity in benzenoid and non-benzenoid compounds and charged 

rings, annulenes, fulvenes, azulenes.   

2 

3 

Mechanism of aromatic electrophilic substitution ï energy profile 

diagram- nitration sulphonation, halogenation, Friedel Craftôs 

alkylation and acylation. 

3 

4 

Directive influence of functional group in mono-substituted benzene 

with ring activating and deactivating groups (-OH, -NH2, NO2, -CH3, -

CHO, COOH and halogens), Directive influence in disubstituted 

benzene   o-cresol, m-cholro nitrobenzene, p-bromotoluene 

4 
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5 Carcinogenicity and toxicity of aromatic hydrocarbons 1 

II  ORGANIC REACTION MECHANISM II  12 

6 

Aliphatic nucleophilic substitutions: properties of nucleophiles, 

leaving groups, solvents, mechanism of SN1, SN2 and SNi reactions, 

energy profile diagram for SN1 and SN2 reactions, Effect of nature of 

leaving group, substrate, solvent and nucleophile/nucleophilicity and 

basicity in substitution reactions, Stereochemistry of SN reactions,  

Walden Inversion. 

3 

7 

Neighbouring group participation (anchimeric assistance): examples 

involving acetoxonium and phenonium ions, participation of lone pair 

of electrons in substitution reaction   

3 

8 

Aromatic nucleophilic substitution ï Uni and bimolecular 

displacement mechanism, Addition elimination (SNAr) and ArSN1 

reactions 

3 

9 
Elimination ï addition (Benzyne) mechanism with evidence, 

regiochemistry of addition of nucleophiles to substituted benzynes 
3 

III  ORGANIC REACTION MECHANISM III  12 

10 

Elimination reaction: 1,1 and 1,2 eliminations, mechanisms of E1, 

E1CB and E2 reactions, Regioselectivity in elimination reactions 

(Hoffmann and Saytzeff rule and Bredtôs rule). Stereochemistry of 

E1, and E2 reactions. 

3 

11 Substitution vs Elimination 1 

12 

Electrophilic addition to carbon-carbon double bonds: mechanism of 

addition of bromine, hydrogen, H2O, oxymercuration, and 

hydroboration (followed by oxidation only), regioselectivity in 

addition reactions (Markownikoffôs rule and peroxide effect), stereo 

aspects, effect of substituents on the rate of additions, cis and trans 

hydroxylation of alkenes and cycloalkenes. 

2 

14 

Molecular rearrangement reactions- General mechanistic 

considerations ï nucleophilic rearrangement, electrophilic 

rearrangement and carbene rearrangement 

3 

15 

WagnerïMeerwein rearrangement, Schmidt rearrangement and 

Lossen rearrangement, Stevens rearrangement, Fries rearrangement 

(with mechanism) 

3 

IV  INTRODUCTION TO PHYSICAL ORGANIC CHEMISTRY  9 

16 
Reaction coordinates- difference between transition state and 

intermediates, Energy profiles 
3 

17 

Thermodynamic and kinetic control of reaction. The Hammond 

postulate (qualitative treatment). Primary, secondary and inverse 

kinetic isotopic effects 

3 

18 

Methods of determining mechanism, identification of products, 

detection of intermediates, catalytic study, isotopic labeling, 

stereochemical evidence, kinetic evidence 

3 
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V ORGANIC CHEMISTRY PRACTICAL - Organic Quantitative 

Analysis, Determination of Physical constants, Preparations and 

separation techniques 

30 

 Quantitative Analysis  

19 a) Estimation of phenol 3 

20 b) Estimation of Aniline 3 

21 

c) Determination of physical constants; i) Determination of melting 

point of an organic compound; ii) Determination of boiling point of 

an organic compound;  

3 

 Organic Preparations and separations  

22 a) Halogenation :Bromination of acetanilide 3 

23 b) Nitration of Acetanilide or nitrobenzene 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 Soap (Demonstration only) 2 

28 
d) Steam distillation ïExtraction of essential oil from citrus 

fruits/eucalyptus leaves (demonstration only) 

2 

29 

e) Chromatography (demonstration only): i) TLC of simple organic 

compounds (using TLC sheets); ii)  *Paper chromatographic 

separation of mixture of inks and sugars; iii) Column 

chromatographic separation of a mixture of dyes 

2 

30 
f) Recrystallisation of any five different classes of organic 

compounds 

1 

References 

For Theory 

Text books: 

1. A.Bahl and B.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., New Delhi.. 

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. I L Finar, ñOrganic Chemistryò Vol ï 1, 5th Edition, Pearson Education, NewDelhi 
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8. Physical Organic Chemistry, Neil Isaacs, 2nd Edition PHI, ELBS  

For Further Reading 

1. P.S.Kalsi, Organic Reactions, Stereochemistry, and Mechanism, New Age International 

Publishers, New Delhi 

2. R.T.Morrison, R.N.Boyd. Organic Chemistry, Pearson Education, New Delhi. 

3. P.Y.Bruice, Essential Organic Chemisty, Pearson Education, New Delhi. 

4. Peter Sykes, A Guide Book to Mechanism in Organic Chemistry, Pearson Education, New 

Delhi. 

5. 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, John Wiley & 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 

Textbooks 

1. A.I.Vogel, ñA text book of Qualitative Analysis including semi micro methodsò Longmans. 

2. V.V.Ramanujam, ñSemi micro Qualitative Analysisò 

3. E.S.Gilreath ñQualitative Analysis using semi micro methodò Mc Graw Hill 

4. A.I.Vogel, ñA text book of Qualitative Inorganic Analysisò Longmans 

5. A.I.Vogel, ñElementary Practical Organic Chemistryò Longmans 

6. J B Yadav,Advanced Practical Physical Chemistry, Goel ,Publishing House 

For Further Reading 

1. Day and Raman, ñLaboratory Manual of Organic Chemistryò. 

2. B.Viswanathan and P.S Raghavan , ñPractical Physical Chemistryò 2005 Edn. Viva Books 

(Pvt.Ltd) 

3. F.G Mann and B.C Saunders, ñPractical Organic Chemistryò 4th Edn, Orient Longmann 

4. A.Findlay, ñPractical Physical Chemistryò Creative Media 

5. R.C.Das and E.Behara, ñExperimental Physical Chemistryò, Tata Mc Graw Hill 

6. N.K.,Vishnu, ñAdvanced practical organic chemistryò Vikas publishing house, New Delhi 

 

Course Outcomes 

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

Level 
PSO addressed 

CO-1 
Understand the concept of aromaticity, orientation effects in 

aromatic systems and toxicity of aromatic hydrocarbons 
U PSO-1,2,3,4 
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CO-2 
Identify aliphatic and aromatic nucleophilic substitution, 

elimination reactions and effects of NGP. 
R, U PSO-1,2 

CO-3 
Predict favourable reaction pathways for 

substitution/elimination reactions and identify rearrangement 

reactions. 
U,An PSO-1,2 

CO-4 
Identify various aspects of thermodynamic and kinetic control 

of reactions and various methods of determination of reaction 

mechanism. 
Ap, An PSO-1,2 

CO-5 
Practice systematic scientific procedure for quantitative 

analysis, preparation and separation methods of organic 

compounds. 
U, Ap, C PSO-1,2,4,5 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course:  ORGANIC CHEMISTRY II  

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

CO 

No. 
CO PO/PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 PSO-1,2,3,4 U F L - 

2 CO-2 PSO-1,2 R, U F L - 

3 CO-3 PSO-1,2 U,An C L - 

4 CO-4 PSO-1,2 Ap, An F,C L - 

5 CO-5 PSO-1,2,4,5 U, Ap, C P - P 

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

Mapping of COs with PSOs and POs: 

 PSO1 PSO2 PSO3 PSO4 PSO5 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

CO 1 2 1 2 3 - 2 - - - - - - - 

CO 2 2 3 - - - 2 2 - - - - - - 

CO 3 3 2 - - - 2 2 - - - - - - 

CO 4 2 3 - - - 2 2 - - - - - - 

CO 5 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  

Mapping of COs to Assessment Rubrics: 

  Internal Exam Assignment Project Evaluation End Semester Examinations 

CO 1 ṉ ṉ  - ṉ 

CO 2 ṉ ṉ -  ṉ 

CO 3 ṉ ṉ   - ṉ 

CO 4 ṉ  ṉ  - ṉ 

CO 5 ṉ  ṉ ṉ  ṉ 
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University of Kerala 

Discipline CHEMISTRY 

Course Code UK4DSCCHE203 

Course Title CONCEPTS OF POLYMER CHEMISTRY  

Type of Course DSC 

Semester 4 

Academic Level 200-299 

Course Details 
Credit 

Lecture 

per week 

Tutorial 

per week 

Practical 

per week 

Total 

Hours/Week 

4 3 hours - 2 hours 5 

Pre-requisites Higher secondary level chemistry 

Course Summary 

ü To know the concept of polymerization and types of polymers 

ü To understand the characteristics of polymers 

ü To acquire knowledge about the polymerization techniques and 

polymer processing 

ü To know the chemistry of individual polymers 

ü To have an idea about the recent advances in polymer sciences 

Detailed Syllabus: 

Module Unit  Content 

CONCEPTS OF POLYMER CHEMISTRY  

Hrs 

75 

I  INTRODUCTION TO POLYMERS  9 

1 Definition - Monomer, polymer and polymerization - classification of 

polymers on the basis of (i) origin - Natural, semi synthetic, synthetic, (ii) 

Physical properties and applications- Rubbers, plastic, fibers (iii) Thermal 

response - thermoplastics, thermosetting  

3 

2 (iv) Structure- Homopolymers (linear, branched, cross link or network), 

Copolymers (Random, Alternate, Block, Graft)  

2 

 3 (v) Crystallinity - non-crystalline (amorphous), semi-crystalline  

(vi) Mode of formation - Addition, Condensation Polymerization 

(definition and examples only) 

2 

 4 (vii) Methods of polymerization - Bulk, Solution, Suspension 

Polymerization (definition and examples only) 

2 

II  CHARACTERISTICS OF POLYMERS  9 

5 Glass transition temperature (Tg) - definition ï Factors affecting Tg ï 

relationships between Tg and molecular weight and melting point. 

Significance of Tg and Tm. Introduction to DTA and DSC as thermal 

characteristics. 

3 
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6 Molecular weight of polymers. Number average, weight average, 

sedimentation and viscosity average molecular weights. Degree of 

polymerization- polydispersity index. 

3 

7 Polymer degradation - basic idea of thermal, photo and oxidative 

degradation of polymers - mechanistic pathways, Autooxidation, effect of 

environmental factors. 

3 

III  POLYMERIZATION TECHNIQUES AND PROCESSING  9 

8 Bulk, solution, suspension, emulsion and melt condensation 

polymerizations.  

4 

9 Polymer processing - calendaring - die-casting, rotational casting- 

compression moulding - injection moulding - blow moulding - extrusion 

moulding and reinforcing. 

5 

IV  CHEMISTRY OF SOME COMMERCIAL POLYMERS  

ADVANCES IN POLYMERS  

18 

10 Preparation, properties and uses of the following polymers- 

Thermoplastics: polyethylene, polypropylene, polystyrene, 

polyacrylonitrile, polyvinyl chloride, nylon, polyester. 

3 

11 Thermosetting: Phenol formaldehyde resin, urea formaldehyde resin, 

melamine formaldehyde, epoxy resin, polycarbonate. 

3 

12 Elastomers: Natural rubber and synthetic rubber, Styrene and neoprene 

rubber. Vulcanization of natural rubber, Buna -N, Buna-S 

3 

 13 Biodegradable polymers (Basic idea only). Biomedical polymers - contact 

lens, dental polymers, artificial heart, kidney, skin and blood cells.  

3 

14 High temperature and fire-resistant polymers-silicones-polyphosphazenes. 3 

15 Conducting polymers: Polysulphur nitrile, polyphenylene, polypyrrole and 

polyacetylene, polyaniline. 

3 

V PRACTICALS: POLYMER CHEMISTRY EXPERIMENTS  30 

16 A. Determinations of Physical properties of polymers 5 

Solubility, density, softening and melting behaviour  

17 B. Analysis of polymers 15 

Preliminary investigation  

Elemental analysis  

Classification of polymers   

Identification tests  

18 C. Preparation of polymers 10 

Preparation of polystyrene  

Preparation of Polyaniline  

Preparation of phenol-formaldehyde resin  

References: 

1. V.R. Gowarikar, N. V. Viswanathan and J. Sreedhar. Polymer Science, Wiley Eastern, 1995. 
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2. F.W. Billmeyer, Text Book of Polymer Science, 3rd edition, John Wiley and sons, New York, 

2002. 

3. R. J. Young & P. A. Lovell, Introduction to polymers, Chapman & Hall, London. Second 

edition. Wiley online library 1991. 

4. G.S. Mishra, Introduction to polymer chemistry, Wiley Eastern Ltd., New Delhi. 

5. Wayne. R. Sorenson, Fred Sweeny, Tod. W. Campbell.  Preparation methods of polymer 

chemistry - John Wiley & son, INC., Publication. 2001. 

6. K.J.Saunders, Organic Polymer Chemistry, 2nd Edition, Chapman & Hall.1973, Newage 

publishers 1993.  

7. Laboratory Experiments in Chemistry I & II, University Practical Book of Chemistry, 

University of Mumbai.  

8. Dr. Kuruvilla Joseph, Dr. G. D. Gem Mathew- Advanced practical polymer chemistry- polymer 

publication, 2001.  

9. D.G. Hundiwale, V.D. Athawale, U. R. Kapadi, V.V. Gite., Experimental in polymer science - 

New age International (P) Limited, Publishers 2009. 

10. Wayne R. Sorenson, Tod W. Campbell. Preparative method in polymer science. 

11. J. Urbanski W. Czerwinski, K. Janicka, F. Majewska & H. Zowall, Analysis of synthesis 

polymer & plastics- Ellis Horwood limited- 1st edition 1977. 

12. J. Urbanski. Handbook of Analysis of Synthetic Polymers and Plastics- 1977, Ellis Horwood 

Ltd, publisher. 

Course Outcomes 

No. 
Upon completion of the course the graduate will be 

able to 

Cognitive 

Level 

PSO 

addressed 

CO-1 

Understand the fundamental principles and 

characteristics of polymers, including their structure, 

properties, and applications in various industries. 

R, U PSO-1,2,3 

CO-2 

Gain insight into different polymerization techniques 

and processing methods, enabling students to analyse 

and select appropriate methods for specific polymer 

synthesis and production requirements. 

U, An 
PSO-

1,2,3,4 

CO-3 

Acquire knowledge of the chemistry behind commonly 

used commercial polymers, such as polyethylene, 

polypropylene, PVC, polystyrene, and others, allowing 

students to comprehend their synthesis pathways and 

structure-property relationships. 

U, An 
PSO-

1,2,3,4 

CO-4 

Explore advances in polymer science and engineering, 

including emerging materials, novel synthesis 

methods, and innovative applications, fostering an 

An, Ap 
PSO-

1,2,3,4,5 
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understanding of the latest developments and trends in 

the field. 

CO-5 

Develop critical thinking and problem-solving skills 

necessary for evaluating and designing polymer-based 

materials and processes, preparing students for careers 

in research, development, and industrial applications 

within the polymer industry. 

Ap, E 
PSO-

1,2,3,4,5 

CO-6 

Proficiency in the experimental determination of 

physical properties, analysis and preparation of 

polymers.  

U, Ap PSO-1,2,3 

R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create 

Name of the Course: CONCEPTS OF POLYMER CHEMISTRY 

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

CO 

No. 
CO PO/ PSO 

Cognitive 

Level 

Knowledge 

Category 

Lecture (L)/ 

Tutorial (T)  

Practical 

(P) 

1 CO-1 
PO-1,6 

PSO-1,2,3 
R, U F, C L - 

2 CO-2 
PO-1,2,6 

PSO-1,2,3,4 
U, An 

F, C 
L - 

3 CO-3 
PO-1,2,3,6 

PSO-1,2,3,4 
U, An 

F, C 
L - 

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

PSO-1,2,3,4,5 
An, Ap C, P L - 

5 CO-5 
PO-1,2,3,6 

PSO-1,2,3,4,5 
Ap, E P, M L - 

6 CO-6 
PO-1,6 

PSO-1,2,3 
U, Ap C, M - P 

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

Mapping of COs with PSOs and POs: 




































































































































































































































































































































































































































































































































































































































































































