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DISCLAIMER

This handbook has been compiled with information received up to December 2019. It is 
hereby notified that this handbook is only for general information and is not for official 
purposes. Any information contained herein should be confirmed by reference to the 

relevant authority or should be confirmed by the relevant authority.



Vision
Contribute towards a society with good values by offering intellectual growth through 

education in chemical sciences. 

Mission
To be a centre of excellence by offering quality education in chemical sciences through 

teaching, learning, research, innovations and good ethical practices.
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Message from the President

A solid education gives purpose and direction to a person’s aspirations. The Institute of 
Chemistry Ceylon (IChemC), the successor to the Chemical Society of Ceylon, was established 
for the advancement of Chemical Sciences and enhancement of the profession of Chemistry 
in Sri Lanka. For over four decades, the educational arm of IChemC, the College of Chemical 
Sciences (CCS), has been dedicated to providing students an opportunity to understand and 
appreciate Chemistry. In a rapidly evolving world, amidst our busy lifestyles, there is not a 
moment that we do not come into contact with this sensational discipline. 

The Graduateship in Chemistry (GIC) offered by CCS is both a locally and internationally 
accredited professional qualification. Graduates of the GIC have been successful in securing 
scholarship opportunities to study in prestigious universities abroad and Sri Lanka. Many of 
our students have been offered permanent positions in acclaimed National industries as well. 
This year, we were privileged to receive the recognition from Ministry of Higher Education 
and University of Grant Commission (UGC) as a degree awarding institute to conduct the 
Bachelor of Science Honors in Chemical Science degree. Therefore, both the GIC and BSc 
qualifications will be conducted in parallel from this year onwards, providing our prospective 
students the option to select what they wish to pursue. Regardless of what is selected, the 
theory and practical modules of both programs will be taught by well experienced and qualified 
academics. Furthermore, each course is designed to meet well-defined educational objectives 
with specified teaching/learning activities. 

As a well-established Institute committed to imparting quality education in Chemistry, CCS 
has helped many students to explore the Chemist within them. As the President of IChemC, I 
deem it an honor to have written this message for the new enrollees, and it is my sincere hope 
that CCS will assist you in your journey towards success!

Professor Priyani A Paranagama
President, Institute of Chemistry Ceylon
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Message from the Dean

It is with great pleasure that I pen this message to be included in the Handbook of  the College 
of Chemical Sciences, Institute of Chemistry Ceylon.  This illustrious Institute has contributed 
immensely to the chemical industry in the country and the field of academia for the past 40 
years. The College of Chemical Sciences, functioning as the educational arm of the Institute of 
Chemistry Ceylon, has worked towards providing very high standard professional education 
to students willing to pursue higher studies or employment in the field of science and it is with 
pleasure that I join hands towards advancing the education provided by this Institute. 

College of Chemical Sciences comprises a dynamic and highly stimulating teaching and 
research environment owing to the skilled academics and staff members that have dedicated 
their life to offer quality education to the students. An integral part of the exposure provided 
by the College of Chemical Sciences equip our graduates with the necessary requirements and 
training to achieve success in the cooperate sector as can clearly be seen today. We hope for our 
graduates to flourish in the fields that they decide on, be it in the academia or industry and to 
look beyond their immediate horizons to realize the potential they have within them. 

I wish all the student who become part of this family all the success in their endeavor in 
pursuing studies in the field of Chemistry.

Professor Sagarika Ekanayake
Dean, College of Chemical Sciences
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The Institute of Chemistry Ceylon is the 
successor to the Chemical Society of Ceylon 
(founded 1941) and was established in the 
year 1971 for the general advancement of the 
science and practice of chemistry. It is a not-for 
profit organization, learned society catering to 
the Chemical Sciences as well as a professional, 
qualifying and examination body looking 
after and responsible for the maintenance and 
enhancement of the profession of Chemistry 
in Sri Lanka. It is the oldest such body in any 
branch of the basic sciences in Sri Lanka. The 
Golden Jubilee of the Institute was held in 
1991 & the Diamond Jubilee in 2001. The 75th 
Anniversary falls on 25th January 2016.

The Institute of Chemistry Ceylon was 
incorporated by Act of Parliament No. 15 of 
1972 with the following aims and objectives: -

(a) to promote and advance the science of 
Chemistry and its applications in Sri 
Lanka.

(b) to advise the Government, and give 
counsel to public corporations, local 
bodies and other institutions on all 
matters connected with the application 
of Chemistry to the progress and 
development of the country.

(c)  to promote the acquisition, dissemination 
and interchange of chemical knowledge 
by:-providing a forum for the 
presentation of original communications 
and discussions thereon; establishing and 
maintaining libraries; publishing matters 
of interest to the profession of chemistry 
& any other means;

(d) to promote education in chemistry at all 
levels;

(e)  to promote, encourage and foster original 
research in Chemistry

(f)  to assess the eligibility of candidates 
for admission to the various grades of 
membership;

(g)  to conduct or provide for the conduct of 
the qualifying examinations for all grades 
of membership of the Institute and to 
promote, provide or approve programmes 
of study for such examinations ;

(h)  to conduct or provide for the conduct of 
examinations for the award of diplomas, 
certificates and other distinctions, in 
such branches of Chemistry as the 
Institute may from time to time, deem 
necessary and to prescribe, approve or 
provide programmes of study for such 
examinations;

(i)  to ensure the maintenance of high 
standards in the professional activities 
and the general conduct of its members ;

(j)  to establish liaison with other scientific 
and professional organizations ;

(k)  to establish and enhance the status of the 
profession of Chemistry in Ceylon ;

(l)  to take any other measures that may be 
necessary for the attainment of all or any 
of the objectives of the Institute.

The Institute was declared as an approved 
charity by an Order published by the Hon’ble 
Minister of Finance in the Government 
Gazette No. 121 of 26.12.80. Donations made 
by any institution or individual to the Institute 
of Chemistry Ceylon, are therefore deductible 
from the assessable income of such institution 
or individual for income tax purposes.  

Institute of Chemistry Ceylon
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The College of Chemical Sciences was 
established in January 2001 during the 
Diamond Jubilee celebration of the Institute 
of Chemistry Ceylon on 25-01-2001. As 
per by law 15 of the Institute of Chemistry 
Ceylon, the College of Chemical Sciences 
was established to conduct all the educational 
and training activities of the Institute. A 
statutory committee known as the Academic 
Board of the College of Chemical Sciences 
is appointed by the Council annually to 
promote, conduct and co-ordinate all the 
education, training and academic affairs of the 
College of Chemical Sciences. All the formal 
educational programmes are the immediate 
responsibility of this Board which is headed 
by the Chairman and includes Vice Chairman, 
Secretary for Educational Affairs, Assistant 
Secretary and eleven other elected members. 
Additionally, the President of the Institute, one 
of the Honorary Secretaries of the Institute, 
the Chairman of the Admissions & Ethical 
Practices Committee of the Institute and the 
Institute’s Honorary Treasurer are ex- officio 
members of the Academic Board. The Chief 
Executive Officer of the Board is the Honorary 
Rector appointed annually by the Council. 
Day to day administration is carried out by a 
full-time Dean also appointed annually by the 
Council. Full time Academic Staff Members 
constitute the internal academic staff (please 
see appendix V) while the Teaching Assistants 
constitute the internal Academic Support 
Staff. The administrative staff is headed by 
the Registrar of the College. A Librarian & 
Assistant Librarians are in charge of the Library. 
A number of other full time non-academic 
staff comprise the balance staff. A number of 
Visiting Academics drawn from Universities, 

research institutes, and service organizations 
and well as the private sector also assist in 
carrying out the day to day teaching activities 
of the College. (see pages 67-69 for list of staff, 
officers & officials)

As per by – law 15.1of the Institute, the 
functions of the College are:-

(a)  to conduct post-secondary, Graduateship, 
Diploma and Certificate courses in the 
Chemical Sciences

(b)  to promote education in and application 
of Chemistry at levels

(d)  to initiate research activities in 
collaboration with Universities, Industry 
and foreign Institutions

(e)  to establish library facilities including 
database access and technology 
information

(f)  to conduct refresher/in-service/training 
courses for scientists and teachers

(g)  to assist industry in product development, 
problem solving, quality improvement 
and product diversification

(h)  to encourage staff exchange between the 
College and the Universities/ Research 
Institutes in Sri Lanka and overseas.

(i)  to publish journals/monographs etc. to 
disseminate the latest know how in the 
Chemical Sciences

(j)  to take any measures that may be necessary 
for the attainment of the educational goals 
of the Institute

 

Collge of Chemical Sciences
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The educational and allied activities of the 
College are carried out under the authority 
of the Academic Board of the College which 
is appointed annually by the Council. The 
Academic Board of the College of Chemical 
Sciences has the following powers, duties and 
functions as per by – law 15.4

(a)  to recommend to the Council names to 
fill vacancies that may arise from time to 
time in the Academic Board of the College 
of Chemical Sciences.

(b)  to have the right to co-opt additional 
members (Corporate or non-Corporate) 
for the purpose of effectively carrying out 
its powers, functions and duties subject 
to Council approval being obtained. Such 
persons co-opted have no voting rights 
and could be excluded from any meeting 
or part of a meeting if such an exclusion is 
deemed fit in the opinion of the Academic 
Board of the College of Chemical Sciences.

(c)  to conduct the functions of the College as 
set out in by –law 15.1

(d)  to have powers to conduct or provide 
for the conduct of examinations for 
the award of diplomas, certificates and 
other distinctions in such branches of 
Chemistry as the Institute may from time 
to time deem necessary and to prescribe, 
approve or provide courses of study for 
such examinations.

(e)  to inform the Council on all matters 
concerning courses of study and 
examinations conducted, sponsored 
or approved by the Institute, including 
the appointment, reprimandment, 
suspension or dismissal of students, 

examination candidates and other 
personnel associated with such courses of 
study and examinations except examiners 
and lecturers.

(f)  to recommend to the Council any 
reprimandment, suspension or dismissal 
of examiners and lecturers.

(g)  to recommend to the Council for the 
award of educational qualifications, 
awards and other distinctions.

(h)  to conduct examinations for outside 
institutions including government 
departments, when requested on a 
payment of fees.

(i)  to submit an Annual Report to the 
Council by such date as determined by the 
Council.

(j)  to form and revise regulations governing 
courses and examinations of the Institute, 
and shall inform the Council on all such 
instances.

(k)  to meet within a month of its appointment 
and thereafter at intervals not exceeding 
two months. The quorum for such 
meetings shall be seven.

(l)  to have the right to decide on the 
utilization of the funds in the name of the 
College in such a manner as to promote 
the duties and functions of the College of 
Chemical Sciences, subject to approval of 
the Council being obtained.

Academic Board of the Institute of Chemistry Ceylon
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Professor M D P de Costa
BSc (Colombo), PhD (Dalhousie)

C.Chem., F.I.Chem.C.
Visiting Senior Professor

Visiting Senior Professors (on contract)

Professor S P Deraniyagala
B.Sc.(Colombo), Ph.D.(Dalhousie), 

C.Chem., F.I.Chem.C.
Visiting Senior Professor

Dr. (Mrs.) T. Gobika
Grad.Chem., Ph.D. (Heriot-Watt),

C.Chem., M.I.Chem.C.
Head/ Department of Chemistry

Senior Lecturer I

Professor H M D N Priyantha
B.Sc. (Peradeniya), Ph.D. (Hawaii, USA)

C.Chem., F.I.Chem.C.
Visiting Senior Professor

Internal Academic Staff

Dr. U. Sisira K. Weliwegamage
B.Sc., Ph.D. (Peradeniya), C.Chem., 

M.I.Chem.C. 
Head/ Department of Applied Sciences

Senior Lecturer I
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Dr. Udaya K. Jayasundara
B.Sc. (Peradeniya), Ph.D. (Nevada), 

C.Chem., F.I.Chem.C. 
Senior Lecturer I

Dr. (Mrs.) Dinusha N. Udukala
B.Sc. (Colombo), Ph.D. (Kansas State),

C.Chem., M.I.Chem.C 
Senior Lecturer II

Dr. Chinthaka N. Ratnaweera
B.Sc. (Colombo), M.Sc. (Kelaniya), 

Ph.D. (Mississippi State),
C.Chem., M.I.Chem.C.

Senior Lecturer II

Dr. A. A. P. Keerthi
Grad.Chem., Ph.D. (Sri Jayawardenapura),

C.Chem., M.I.Chem.C.
Senior Lecturer I

Dr. Sameera R. Gunatilake
Grad. Chem., Ph.D. (Mississippi State), 

C.Chem., M.I.Chem. C. 
Senior Lecturer II
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Visiting Lecturers – Names & Qualifications
University of Colombo

Department of Chemistry

Prof. M. D. P. de Costa: B.Sc. (Colombo), Ph.D. (Dalhousie), C.Chem., F.I.Chem.C.
Senior Professor

Prof. R. S Dassanayake: B.Sc.(Peradeniya), Ph.D. (Hong Kong), M.I.Chem.C.
Senior Professor

Prof. (Ms.) S. A. Deraniyagala: B.Sc. (Colombo), Ph.D. (Dalhousie), C.Chem., F.I.Chem.C.,
Senior Professor

Prof. (Ms.) R. Wijesekara: B.Sc. (Colombo), Ph.D. (ANU), M.I.Chem.C.
Senior Professor, Head of Department of Chemistry

Prof. K. M. Nalin de Silva: B.Sc. (Colombo), Ph.D. (Cambridge, UK), M.I.Chem.C.
Senior Professor

Prof. M. S. S. Weerasinghe: B.Sc. (Colombo), Ph.D. (Maine, USA), M.I.Chem.C.
Professor

Dr. (Ms.) H. I. C. De Silva: B.Sc. (Colombo), Ph.D. (Mississippi State), C.Chem., M.I.Chem.C.
Senior Lecturer II

Department of Physics

Prof. T R Ariyaratne, B.Sc. (Ceylon), Ph.D. (Durham)
Emeritus Professor

Prof. S. R. D. Rosa: B.Sc. (Colombo), M.Sc. (Pittsburgh, USA), Ph.D. (Pittsburgh, USA)
Associate Professor

Dr. Hiran H E Jayaweera, B.Sc. (Colombo), Ph.D. (Colombo)
Senior Lecturer

Department of Biochemistry and Molecular Biology, Faculty of Medicine

Prof. C. P. D. W. Mathew: B.Sc. (Kelaniya), M.Sc. (Colombo), Ph.D. (Colombo), Diploma 
(Microbiology and Biotechnology)(Osaka),C.Chem., F.I.Chem.C. 
Emeritus Professor

Prof. (Ms.) S. Wijesundara: B.Sc. (Colombo), M.Sc.(Bristol), Ph.D. (Colombo)
Professor

Prof. (Ms.) S. S. B. D. Preethi Soysa: B.Sc.(Sri Jayawardenapura), M.Sc.(Colombo), Ph.D. 
(Colombo)
Professor
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Dr. (Ms.) T. Thoradeniya: B.V.Sc. (Peradeniya), Ph.D. (Colombo)
Senior Lecturer II

University of Sri Jayawardenapura

Department of Chemistry

Prof. S. P. Deraniyagala: B.Sc. (Colombo), Ph.D. (Dalhousie), C.Chem., F.I.Chem.C.
Senior Professor

Prof. P. P. M. Jayaweera: B.Sc. (Sri Jayawardenapura), Ph.D. (Belfast), C.Chem., M.I.Chem.C.
Professor

Prof. S. S. L. W. Liyanage: B.Sc. (Sri Jayawardenapura), Ph.D. (Cardiff), C.Chem., F.I.Chem.C., 
M.R.S.C.
Professor

Prof. S. D. M. Chinthaka, B.Sc. (Sri Jayawardenapura), Ph.D.(Wayne State, USA), M.I.Chem.C.
Professor

Dr. Ranga S. Jayakody, B.Sc. (Hon. Carlton University , Canada), M.Sc.(UCT) Ph.D.(UCT)
Senior Lecturer

Dr. K. M. Thilini. D. Gunasekera, B.Sc. (Colombo), Ph.D. (Bowling Green Ohio, USA)
Senior Lecturer

 
Department of Biochemistry, Faculty of Medicine

Prof.(Ms.) S. Ekanayake: B.Sc. (Peradeniya), M.Phil. (Sri Jayewardenepura), Ph.D. (Lund) 
C.Chem., F.I.Chem.C.
Senior Professor

Instrument Center

Dr.  T. N. B. Etampawala, B.Sc. (Peradeniya), Ph.D. (Clemson University, USA)
Senior Lecturer

Department of Accounting

Prof. K. B. M. Fonseka: B.Sc. (Colombo), M.B.A. (Colombo), F.C.M.A. (UK), F.C.M.A 
Senior Professor

Postgraduate Institute of Management

Prof. Tilak Fonseka: B.A. (Ceylon), L.L.B. (Colombo), M.B.A. (PIM-USJP), M.A. (Colombo),
Ph.D. (PIM-USJP)
Professor
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Open University of Sri Lanka

Department of Chemistry

Prof. G. Bandarage: B.Sc. (Colombo), Ph.D. (Alberta), C.Chem., F.I.Chem.C., Chartered Physicist 
Professor

Mr. M. R. M. Haniffa: B.Sc. (Colombo), M.Sc. (Hawaii), C. Chem., F.I.Chem.C.
Senior Lecturer I

University of Kelaniya

Department of Chemistry

Prof. P. A. Paranagama, B.Sc (Kelaniya), Ph.D.(Glasgow), M.Phil.(Kelaniya)
Senior Professor & Chair of Chemistry
Director/ Institute of Indigenous Medicine, University of Colombo

Dr. A. M. T. Amarakoon: B.Sc. (Peradeniya), Ph.D. (Southampton)
Senior Lecturer I

Dr. M. P. Deeyamulla: B.Sc. (Kelaniya), Ph.D. (Cambridge), M.R.S.C.
Senior Lecturer II

Prof. (Ms.) J. A. Liyanage: B.Sc. (Sri Jayawardenapura), Ph.D. (Cardiff), C.Chem., C.Sci.,
F.I.Chem.C., F.R.S.C.
Senior Professor, Head, Department of Chemistry

Dr. W. A. P. J. Premaratne: B.Sc.(Kelaniya), Ph.D.(Birmingham)
Senior Lecturer I

Prof. N. A. K. P. J. Seneviratne: B.Sc. (Kelaniya), Ph.D. (Wayne State), M. I. Chem.C. 
Senior Professor

Dr. S. Sri Skandaraja, B.Sc. (Kelaniya), Ph.D. (Oklahoma State University)
Senior Lecturer II

Dr. C. S. K. Rajapakse, B.Sc.(Peradeniya), Ph.D. (City University of New York, USA), M. Phil. 
(City University of New York, USA)
Senior Lecturer

Dr. A.G.M.J. Gunaratna, B.Sc.(Colombo), Ph.D.(Kansas State University) 
Senior Lecturer  (Grade II)

Department of Microbiology

Dr. (Ms.) R. Amarakoon: B.Sc.(Peradeniya), M.Sc.(Peradeniya), Ph.D.(Zlin, Czech Republic)
Senior Lecturer II
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Department of Zoology

Prof. (Ms.) Asoka Pathiratne: B.Sc. (Kelaniya), Ph.D. (North Dakota State)
Senior Professor

Department of Industrial Management

Ms  Mahikala Niranga 
Lecturer

Ms Hiruni  Niwunhella
Lecturer

University of Ruhuna
Prof.(Ms.) H.M.K.K. Pathirana, B.Sc.(Vidyodaya University of Sri Lanka) Ph.D. (Aston in 
B’ham, U.K.)
Professor

Prof. Jinasena W. Hewage, B.Sc. (Ruhuna, SL) , Ph.D. (Maine, USA),
Professor

University of Peradeniya

Department of Chemical and Process Engineering, Faculty of Engineering

Dr. D. G. G. P. Karunaratne: B.Sc. Eng.(Peradeniya), Ph.D. (Nova – Portugal)
Senior Lecturer

Dr. C.S. Kalpage, B.Sc. (Moratuwa), PhD (University of Birmingham)
Senior Lecturer, Head of the Department

University of Moratuwa

Department of Information Technology

Mr. B. H. Sudantha: B.Sc. (Sri Jayawardenapura), M. Phil.(Sri Jayawardenapura)
Senior Lecturer I

Department of Chemical and Process Engineering

Dr. B. A. J. K. Premachandra, B.Sc. (Colombo), Ph.D. (Cincinnati ), MSc (Sri Jayawardenapura)
Professor

Dr. R. M. D. S. Gunarathne, B.Sc., Ph.D.
Senior Lecturer

Dr. S. A. D. T. Subasinghe, B.Sc. (Moratuwa), M.Sc. (Zhejiang University), Ph.D. (Zhejiang 
University)
Senior Lecturer
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Dr. Mahinsasa Rathnayake, B.Sc. (Ruhuna), M.Sc. (Thammasat University), Ph.D. (Thammasat 
University)
Lecturer

South Eastern University of Sri Lanka

Department of Languages, Faculty of Arts and Culture

Ms Nelani De Costa
Lecturer (probationary)

General Kotalawala Defence Academy, Preclinical Science Department

Prof. J. Welihinda: B.Sc. (Colombo), Ph.D.(Colombo), C.Chem, M.I.Chem.C.,                         
C.M.I (Biochemistry)
Professor Biochemistry, Head Preclinical Sciences

Sri Lanka Institute of Nanotechnology

Dr. Nuwan De Silva: B.Sc. (Colombo), Ph.D. (Mississippi State)
Senior Research Scientist

Dr. Lahiru Wijenayake, B.Sc. (Colombo)m Ph.D. (Iowa, USA)
Senior Research Scientist

4ever Skin Naturals (PVT) LTD.

Mr. D. B. N. Perera: Grad.Chem., M.B.A., C.I.M. (UK), N.D.H.R.M.(IPM), H.D.B.F.M. (Aquinas)
Chief Operating Officer, 4Ever Skin Naturals (Pvt) Ltd.

Other Visiting Staff

Emeritus Professor University of Colombo H.D. Gunawardhana: B.Sc. (Ceylon), Ph.D. 
(Salford), C.Chem., F.I.Chem.C., F.N.A.S.S.L.

Dr. (Ms.) S. Samarasinghe: B.Sc. (Vidyodaya), M.Sc. (Leeds), Ph.D. (Leeds), C.Chem., F.I. Chem.C.
Retired Professor, Department of Chemistry, University of Sri Jayawardenapura

Ms. S. Wimalasena: B.Sc. (Ceylon), M.Sc. (Western Australia), C.Chem., F.I.Chem.C.
Retired Professor, Department of Chemistry, University of Kelaniya.

Mr. Raja Amaratunga: BSc (Chemical Engineering, Belgarade),
Consultant to Public Utility Commission (Petroleum)
Retired Operation Manager, Refinery Petroleum Cooperation, Sapugaskanda.

Dr. (Ms.) L. S. R. Arambewela: B.Sc. (Ceylon), Ph.D. (Colombo), C.Chem., F.I.Chem.C. 
Retired Head, Herbal Technology Division, Industrial Technology Institute
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Mr. Amal Dissanayake: B.Sc. (Colombo), M.Sc. (Sri Jayawardenapura), P.G. Dip. (Chartered 
Institute of Business and Administration)

Mr. K. R. Dayananda: Grad.Chem., M.Phil. (Kelaniya), C.Chem., M.I.Chem.C.
Senior Research and Development Manager, Silvermill group

Mr. P.R.K. Fernando: Grad.Chem., M.Sc. (Peradeniya), P.G.D. (Colombo), M.I.Chem.C., M.G.A. SL,
Ceylon Mineral Research Laboratory, Mineralogist

Dr. (Ms.) S. Hewage: B.Sc. (Ceylon), Ph.D. (Newcastle), C.Chem., F.I.Chem.C.
Retired Professor, Department of Chemistry, University of Colombo

Professor K.A.S.Pathiratne: B.Sc. (Ceylon), M.Sc. (Dalhousie), Ph.D.(North Dakota)
Retired Professor, Department of Chemistry, University of Kelaniya

Mr. H. S. M. Pieris: MBA (PIM), M.Sc. (USJP), FIM, C.Chem., F.I.Chem.C.
Chairman, Gensoft Pvt. Ltd.
Consultant Technologist, Polymers, Silvermill Group

Mr. E. G. Somapala: B.Sc. (Peradeniya), M.Sc. (Strathclyde), C.Chem., F.I.Chem.C.
Retired Government Analyst, Government Analyst Department.

Dr. L. M. K. Thilakaratne: B.Sc.(Ceylon), Ph.D. (Aston), F. I.Chem.C., C.Chem.
Retired Associate Professor, Department of Chemistry, University of Sri Jayawardenapura

Mr. Walter Wickramasinghe: B.Sc. (Colombo), Dip. In Leather (Leatherseller College London)
Retired General Manager Leather Products Ltd.

Mr. S. K. C. Suduwella: B.Sc. (Peradeniya), PG Dip in Petroleum Chemistry, C.Chem., 
M.I.Chem.C 
Jet Fuel Advisor, Sri Lankan Airlines Ltd.
Retired Chief Chemist and Head Laboratory, Ceylon Petroleum Corporation

External Foreign Examiners

Prof. David M Smith
Dean, School of Chemistry, University of Bristol, UK

Prof. P. D. Lickiss
Professor, Department of Chemistry, Imperial College of Science, Technology & Medicine, 
London  

Dr. Mark E. Wood
Senior Lecturer in Organic Chemistry, College of Life and Environmental Sciences, University 
of Exeter, UK
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Administrative Staff

Mr. N I N S Nadarasa
Registrar 

B.Sc. (Ceylon), M.Tech. (Brunel)
Retired Deputy Government Analyst

Ms. B I Hendriwithana
Librarian

B.A.(Peradeniya), M.Sc.(Kelaniya)

Mr. G W C S Perera
Scientific Officer

B.Sc.(SJP), M.Sc.(Colombo), Buss.Mgt.Dip. (SJP)

Ms. N K B S S K Narasinghe
Programme Coordinator (DLT)

Grad. Chem, M.Sc.

Ms. M C Kaushalya
Assistant Registrar (Examinations)

B.Sc.(SJP) 

Ms. K Anoosheya
Assistant Programme Coordinator (GIC)

Grad. Chem, M.Phil.(Peradeniya)

Ms. M D H D Gunathilake
Assistant Registrar 

B.Sc.(NSBM)
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Non-Academic Staff

Ms. A C Wijesuriya
Asst. Finance Manager
AAT

Mr. U R J P Bandara
Senior Accounting Officer
HNDA

Mr. D I S H Jayasingha
Publications Officer

Mr. E A D Ishantha
Senior Accounting Officer
HNDA

Mr. H L R H Abeyrathna
Education Assistant
DLTC

Mr. N M Waidyasuriya
Deputy Librarian
Dip. LIBSE (Kelaniya)

Mr. U J N Chandana
Office Assistant

Mr. N Mahindasiri
Assistant Librarian
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BSc (Hons) Course Contents (Level 1 – 2)
Level 1 

Semester 1

Chemistry
CHE 11012 Chemical Principles
CHE 11022 Basic Organic Chemistry 
CHE 11031 Classical Methods in Chemical Analysis I
CHE 11041 Elementary Chemistry Laboratory

Supplementary
ALS 11052  Calculus
ALS 11062 Fundamentals of Physics for Chemists

Enhancement
ENH 11072 Basic Mathematics*
ENH 11082 Biology for Physical Science Students*
ENH 11092 General English

Management
APM 11102 Principles of Management
APM 11112 Optimization Methods in Management Science

(Note: Students who have faced GCE AL or London AL in the physical science stream are required 

to sit for the Biology for physical Science Students paper and students who have faced GCE AL or 

London AL in the Bio Science stream are required to sit for the Basic Mathematics paper. Where 

a student has secured A/L passes in Biology as well as Mathematics, the Dean will, in consultation 

with the student, make the decision regarding the paper to be sat by the students.)

Compulsory Credits : 14
Elective Credits  : 00
Enhancement Credits : 04

Semester 2

Chemistry
CHE 12012 Chemistry of Main Group and Transition Elements
CHE 12022 Principles of Physical Chemistry I
CHE 12032 Basic Concepts in Biochemistry I 
CHE 12041 Organic Chemistry Laboratory
CHE 12051 Classical Methods in Chemical Analysis II
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Supplementary
ALS 12062 Basic Electronics for Chemists
ALS 12072 Basic Statistics I

Enhancement
ENH 12082 Effective Communication
ENH 12092 Active Citizenship

Management

APM 12102 Introduction to Industrial Economics
APM 12112 Accounting Concepts and Costing

Compulsory Credits : 16
Elective Credits  : 00
Enhancement Credits : 04

Level 2 

Semester 1

Chemistry
CHE 21012 Concepts in Inorganic Chemistry I
CHE 21022 Reactive Intermediates in Organic Reactions and Organic Synthesis
CHE 21032 Principles of Physical Chemistry II
CHE 21041 Basic Analytical Spectrometry 
CHE 21051 Analytical and Inorganic Chemistry Laboratory 
CHE 21061 Basic Concepts in Biochemistry II

Supplementary
ALS 21072 Basic Statistics II

Enhancement
ENH 21081 Academic English
ENH 21091 Career and Personal Development

Management
APM 21102 Principles of Human Resource Management and Leadership
APM 21112 Marketing Management

Compulsory Credits : 15
Elective Credits  : 00
Enhancement Credits : 02
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Semester 2

Chemistry
CHE 22012 Concepts in Inorganic Chemistry II
CHE 22022 Heterocyclic Chemistry and Spectroscopy 
CHE 22032 Principles of Physical Chemistry III
CHE 22041 Physical Chemistry Laboratory
CHE 22051 Separation Methods and Fundamentals of Chromatography
CHE 22061 Natural Products

Enhancement
ENH 22071  English for Scientific Writing

Management

APM 22082  Computer Based Tools for Management
APM 22092  Total Quality Management 
APM 22102  Operations Management 

Compulsory Credits : 15
Elective Credits  : 00
Enhancement Credits : 01

GIC Course code Description
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Level 1 

Semester 1

C 11012 Chemical Principles
C 11022 Basic Organic Chemistry
C 11031 Classical Methods in Chemical Analysis I
C 11041 Elementary Chemistry Laboratory 
C 11052 Calculus
C 11062 Fundamentals of Physics for Chemists 

Enhancement
E 11072 Basic Mathematics
E 11082 Biology for Physical Science Students
E 11092 General English

Compulsory Credits : 10
Elective Credits  : 00
Enhancement Credits : 04

Semester 2

C 12012 Chemistry of Main Group and Transition Elements
C 12022 Principles of Physical Chemistry I
C 12032 Basic Concepts in Biochemistry I
C 12041 Organic Chemistry Laboratory
C 12051 Classical Methods in Chemical Analysis II 
C 12062 Basic Electronics for Chemists 
C 12072 Basic Statistics I

Enhancement
E 12082 Effective Communication
E 12092 Active Citizenship

Compulsory Credits : 12
Elective Credits  : 00
Enhancement Credits : 04

GIC Course Content (Level 1 – 2)
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Level 2 

Semester 1

C 21012 Concepts in Inorganic Chemistry I
C 21022 Reactive Intermediates in Organic Reactions and Organic Synthesis
C 21032 Principles of Physical Chemistry II
C 21041 Basic Analytical Spectrometry
C 21051 Analytical and Inorganic Chemistry Laboratory
C 21061 Basic Concepts in Biochemistry II
C 21072 Basic Statistics II

Enhancement
E 21081 Academic English
E 21091 Career and Personal Development

Compulsory Credits : 11
Elective Credits  : 00
Enhancement Credits : 02

Semester 2

C 22012 Concepts in Inorganic Chemistry II
C 22022 Heterocyclic Chemistry and Spectroscopy 
C 22032 Principles of Physical Chemistry III
C 22041 Physical Chemistry Laboratory
C 22051 Separation Methods and Fundamentals of Chromatography
C 22061 Natural Products

Enhancement
E 22071 English for Scientific Writing

C 22081 Energetics in Chemistry 
C 22093 Introduction to Management, Economics and Finance

Compulsory Credits : 13
Elective Credits  : 00
Enhancement Credits : 01
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Course Summary (Level 1 and 2)

BSc (Hons) 

Level 1 2 Total 

Semester 1 2 1 2  

Chemistry Compulsory 6 8 9 9 32 

Chemistry Elective 0 0 0 0 0 

Supplementary 4 4 2 0 10 

Management 4 4 4 6 18 

Enhancement 4 4 2 1 11 

Total GPA credits 14 16 15 15 60 

Total credits per year 30 30 60 

Total Non GPA credits 4 4 2 1 11 

      

GIC 

Level 1 2 Total 

Semester 1 2 1 2  

Chemistry Compulsory 6 8 9 10 33 

Chemistry Elective 0 0 0 0 0 

Supplementary 4 4 2 0 10 

Management 0 0 0 3 3 

Enhancement 4 4 2 1 11 

Total GPA credits 10 12 11 13 46 

Total credits per year 22 24 46 

Total Non GPA credits 4 4 2 1 11 
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C 11012/ CHE 11012 – Chemical Principles

Intended Learning Outcomes

At the end of the course unit student will be able to: 
ILO1 : apply quantum theory of radiation and basic wave mechanics to explain the atomic    

structure 
ILO2 : correlate the theory of quarks and gluon interaction with properties of protons and 

neutrons 
ILO3 : apply Valance Shell Electron Pair Repulsion Theory, Valance Bond Theory and 

Molecular Orbital Theory to explain bonding/ geometry/magnetic properties of 
molecules 

ILO4 : explain energetics of ionic solids 
ILO5 : identify the intermolecular forces present between molecules 
Note: ILO means intended learning outcome 

1.  Quantum theory and atomic structure (07 hours)

1.1.  Atomic spectra: Wave nature of light, electromagnetic radiation and atomic spectra.

1.2.  The quantum theory of radiation: photon, photoelectric effect, The Bohr Theory of 
the hydrogen atom, hydrogen spectrum and origin of the line spectrum, Lyman, 
Balmer, Paschen, Bracket and Pfund series.

1.3.  Wave mechanics: Wave–particle duality of matter, de Broglie equation, Heisenberg 
uncertainly principle, wave function, quantum numbers and atomic orbitals, 
electron spin and Pauli exclusion principle, orbital shapes and energies.

1.4.  Electron configuration of atoms in the periodic table: Aufbau principle, Hund’s 
rule, screening (shielding) and Penetration.

2.  Subatomic particles and nuclear properties (07 hours)

2.1.  Fundamental particles: Types and properties of quarks and leptons, antiparticles of 
quarks and leptons.

2.2.  Composite particles: Structure of Baryons and Mesons, structure of the proton and 
neutron according to the quark model

2.3.  Nuclear properties: Types and properties of nuclear forces and force carrier 
particles.

2.4.  Beta decay of a neutron in terms of quarks

3.  Chemical bonding (14 hours)

3.1.  Basic Concepts: Lewis Symbols, Type of chemical bonds (iconic, covalent, metallic, 
octet rule, exceptions to octet rule, electronegativity (Pauli, Muliken, Alfred, 
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Rochow and Slater rules), bond polarity, dipole moment, rules to draw Lewis 
structure, resonance structures and resonance hybrids, polarization of ions and 
Fajan’s rules, properties of covalent bonds (energy and length).

3.2.  Molecular shapes: VSEPR (Valence Shell Electron Pair Repulsion) theory, the effect 
of lone pairs and bond repulsion on bond angles and molecular distortion.

3.3.  Theories of Covalent bonding

  a. Valence bond theory (VBT): hybridization, mode of Orbital Overlap and type.

  b. Molecular Orbital Theory : LCAO method, molecular orbital energy level 
diagrams for homo nuclear diatomic molecules (H2, N2, O2, F2 ), hetero diatomic 
molecules (CO, NO, HF) and polyatomic molecules/ions with σ- and π- delocalized 
bonds (NO2, O3, NO3

-, CO3
2-, CO2), Combined model: NO2

-, O3, NO3
-, CO3

2-, CO2 
are few sample organic molecules with σππ bonds, prediction of bond order and 
Magnetism of molecules/ions based on molecular orbital energy level diagrams.

3.4.  Energetics of ionic solids: Lattice Energy, estimation of Lattice energy by 
electrostatic model: Madelung constant, Born exponent, Born - Lande’ equation 
and Born-Mayers equation, estimation of Lattice energy by Born-Haber cycle, 
calculated versus experimental lattice energy, energetics of the dissolution of an 
ionic salt.

4.  Intermolecular (Nonbonding or vanderwals) Forces (02 hours)

4.1.  Types of Intermolecular forces: Ion-dipole, dipole-dipole, ion-induced dipole, 
dipole-induced dipole, hydrogen bonding, and instantaneous dipole-induced 
dipole (also called London forces or Dispersion forces).

4.2.  A combination of intermolecular forces determines the properties of liquids: 
surface tension, capillarity and viscosity.

C 11022/ CHE 11022 – Basic Organic Chemistry

Intended Learning Outcomes

On successful completion of the course unit, the student should be able to: 
ILO1 : differentiate between stereo isomers as well as conformational isomers
ILO2 : compose the structure of an organic molecule based on the IUPAC nomenclature 

and vice versa
ILO3 : correlate reaction mechanisms with bonding aspects of the functional group 

propose synthetic pathways for conversion of functional groups of aliphatic and 
aromatic compounds

ILO5 : identify aromatic, antiaromatic and nonaromatic compounds
ILO6 : predict the rate and orientation of electrophilic substitution of substituted benzene
Note: ILO means intended learning outcome
1.  Structure, Nomenclature and Stereochemistry of Organic Compounds (12 hours)
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1.1.  Basic concepts in organic chemistry, Bonding and structural theory, Resonance, 
IUPAC nomenclature of organic compounds.

1.2.  Isomerism, Geometrical (E and Z) Optical (R and S) isomerism, Conformational 
isomers of acyclic and cyclic compounds

2.  Chemistry of Aliphatic and Aromatic Compounds (18 hours)

2.1.  Chemistry of aliphatic compounds: structure and reactivity of alkanes, alkenes, 
alkynes, alkyl halides, alcohols, ethers, epoxides, carbonyl compounds, carboxylic 
acids, carboxylic acid derivatives, amines

2.2.  Aromaticity and reactions of aromatics, Huckel rule, anti-aromatic, non-benzenoid 
aromatics.

2.3.  Electrophilic aromatic substitution rate and orientation of electrophilic substitution 
of substituted benzenes.

2.4.  Properties and reactions of phenols and aromatic amines including acidity and 
basicity of substituted compounds.

C 11031/ CHE 11031 – Classical Methods in Chemical Analysis I

Intended Learning Outcomes

At the end of the course unit students will be able to:
ILO1 : differentiate basic terminologies used in analytical chemistry and in chemical 

analysis
ILO2 : sketch redox and neutralization titration curves for single step and multistep 

titrations involving different thermodynamic properties. 
ILO3 : apply Henderson–Hasselbalch equation to buffer solutions and calculate the 

concentrations required to prepare a solution with a given buffer capacity. 
Note: ILO means intended learning outcome

1.  Classical Chemical Analysis 1 (02 hours)

Qualitative and quantitative analysis; Accuracy and precision, the analytical process, 
sensitivity, selectivity, and specificity in analytical chemistry.

2.  Neutralization titration (07 hours)

Principles of neutralization titrations: Primary and secondary standards. Acid-base 
titrations (strong, weak and poly functional acids, hydrolysis of salts), titration curves. 
Theory of indicators. Buffer solutions: Henderson–Hasselbach equation, buffer capacity 
and buffer value for a buffer system, preparation of buffer solutions.

3.  Redox titration (06 hours)
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Redox titrations and titration curves, selection of redox indicators, thermodynamic 
aspects of redox titrations; iodometric titrations.

C 11041/ CHE 11041 – Elementary Chemistry Laboratory

Intended Learning Outcomes 

At the end of the course unit student will be able to: 
ILO1 : illustrate solubilities of ‘s’, ‘p’ and ‘d’ block elements 
ILO2 : relate the reactions of ‘s’, ‘p’ and ‘d’ block elements to perform semi micro 

qualitative analysis of cations and anions. 
ILO3 : identify the functional groups present in an organic compound using simple tests 
ILO4 : practice correct techniques to prepare solutions and perform titrations 
ILO5 : apply the knowledge in neutralization titration in quantitative analysis of samples 

Note.
Note: ILO means intended learning outcome

1.  Chemistry of  ‘s’,  ‘p’ and ‘d’ block elements (12 hours)

Solubility of  ‘s’ and ‘p’ block elements, solubility of  ‘d’ block elements, semi micro 
qualitative analysis of anions and cations. Hydrogen spectrum and Rydberg equation.

2.  Identification of functional groups in organic compounds by qualitative analysis. (12 
hours)

3.  Neutralization titrations (21 hours)

Calibration of volumetric glassware. Strong acid vs strong base titrations with different 
indicators. Titrations of weak acids and polyprotic acids, titration of carbonate/ bicarbonate 
and carbonate/ hydroxide mixtures with acids.

C 11052/ ALS 11052- Calculus

Intended Learning Outcomes

At the end of the course unit student will be able to:
ILO1 : explain principles of calculus
ILO2 : solve problems using differentiation techniques
ILO3 : solve problems applying integration
ILO4 : solve problems applying differential equations.
Note: ILO means Intended Learning Outcome
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1.  Introduction to the calculus (02 hours)

Limits, definition, limits involving infinity and limits not involving infinity.

2.  Differentiation (08 hours)

2.1.  Introduction, first principles, notations, sums, products, quotients,functions 
of functions, composite functions, differentiation of log, exponential, and 
trigonometry functions

2.2.  Partial differentiation, total differentiations.

2.3.  Turning points, maxima, minima, point of inflexion.

3.  Integration (08 hours)

3.1.  Basic integrations, by parts, by partial fractions, definite integrations, applications 
of integrations.

4.  Differential equations (08 hours)

4.1.  Differential equations, introductions, solving differential equations, exact 
differential equations, and Eulers’ theorem.

4.2.  Homogeneous functions

5. Use of calculus in solving problems in chemistry (04 hours)

C 11062/ ALS 11062 – Fundamentals of Physics for Chemists

Intended Learning Outcomes

At the end of the course unit student will be able to:
ILO1 : demonstrate fundamental concepts of geometric optics and physical optics.
ILO2 : describe fundamental concepts and laws in wave motion
ILO3 : demonstrate basic principles of oscillators
ILO4 : solve problems on fundamental concepts related to current electricity.
ILO5 : analyze circuits using network theorems
Note: ILO means Intended Learning Outcome

1.  Optics (10 hours)

Ray matrix method in Geometrical Optics: Reflection, Refraction, Transmission, 
Lenses, Surfaces, Optical systems, Linear polarization, Malus’s Law, Circular & elliptical 
polarization, Polarizers, Matrix formulation of polarized light and elements; Optical 
activity, Coherence, Divisions of wave front and amplitude: Young’s double slit experiment, 
Lloyd’s mirror, Fresnel’s Biprism, Fresnel’s double mirror, Fringes of equal inclination and 
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fringes of equal thickness; Fraunhofer diffraction; Rectangular and circular apertures, 
Resolving power, Single slit, Double slit and diffraction grating, X-ray diffraction. Ion 
production, ion detection, Manuring of ions in mass spectrometers, Ion mirrors, Ion 
selection, Ion gates, MS-MS.

2.  Waves and vibrations (12 hours)

Periodic motions: Sinusoidal vibrations, Simple harmonic motion, Superposition of 
two vibrations with I-D and 2-D; Free vibrations, Damped harmonic oscillator, Forced 
vibrations, Power absorbed by a driven oscillator, Resonance; Wave equation, Wave speeds 
in specific media, Phase and group velocities, Impedance and energy flux; Reflection 
and transmission; Impedance matching between two media; Fourier analysis of pulses; 
Coupled oscillators; Two coupled pendulums, Superposition of normal modes, sound; 
Velocity of sound waves, Perception of sound, Intensity and pressure level, Doppler effect, 
Acoustics of buildings.

3.  Circuit theory (08 hours)

Voltage and current sources; Different types of alternating voltages and currents; Root 
mean square (rms) values, Circuit elements; Active and passive elements, Resistor 
networks; Thevenin’s and Norton’s theorems, Conditions for maximum power and voltage 
transfer, loading effect, Direct current circuits; Transient response of RC and RL circuits, 
LC oscillations, Integrating and differentiating circuits. 

E 11072/ ENH 11072 – Basic Mathematics

Intended Learning Outcomes

At the end of the course unit student will be able to:

ILO1 : make use of the basic mathematical concepts required in chemistry.
ILO2 : solve problems in chemistry using the basic knowledge of algebra and 

trigonometry.
ILO3 : apply coordinate geometry to solve problems in chemistry
ILO4 : solve matrices and determinants
Note: ILO means Intended Learning Outcome

1. Basic mathematics (14 hours)

1.1. Numbers: Real numbers, integers, prime numbers, rational and irrational numbers, 
complex numbers.

1.2. Basic algebra: expressions and terms, products, factors and quotients, simplification, 
expansion.
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1.3. Types of equations, simple (first degree), quadratic (second degree), simultaneous, 
formulae (e.g. A = πr2), variables/constants. Solving of equations.

1.4. Laws of indices, partial fractions, permutations and combinations.

1.5. Factorials, infinity, Binomial Theorem, Polynomials in x.

1.6. Variables, functions with one and more than one variables, linear and nonlinear 
functions, exponential function.

1.7. Logarithms, Laws and properties of logarithms, natural logarithm, and logarithmic 
functions, relationship between logarithms and exponential terms. 

2. Basic trigonometry (04 hours)

Pythagoras theorem, definition from coordinates, signs of trigonometric functions, 
important trigonometric formulae, deriving of trigonometric formulae.

3. Coordinate geometry and vectors (08 hours)

Equations of straight line and circle, Relations between Cartesian and polar coordinate,  
Tangents to a curve, introduction to vectors, cross product, dot product, Argand diagrams.

4. Matrices and determinants (04 hours)

Definition, addition and multiplication of matrices Transpose, Inverse, Diagonal and Unit 
matrix, Rules of determinants Minors and Cofactors.

E 11082/ ENH 11082 – Biology for Physical Science Students

Intended Learning Outcomes

At the end of the course unit student will be able to:

ILO1 : explain the structure of cells in living organisms
ILO2 : identify basic features of cells in plants, animals and microorganisms
ILO3 : describe the structure and functions of cellular organisms
ILO4 : explain the biological processes occurring in an animal and plant cell
ILO5 : explain the principles involved inheritance and fundamentals of molecular human 

genetics and evolution.
ILO6 : describe the ecological interactions and its impact on human activity.
Note: ILO means Intended Learning Outcome

1. The Cell (02 hours)

1.1. Structure of the cell

1.2. Comparison of Prokaryotic and Eukaryotic cells, plant and animal cells
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1.3. Structure and function of cellular organelles – Nucleus, Cell membrane, Cytoplasm, 
Endoplasmic reticulum, Ribosome, Lysosome, Mitochondria, Cell wall, Vacuole, 
Chloroplast.

1.4. Microscopic view of different cell types

2. Cell Division (02 hours)

2.1. Karyotypes - Haploid and diploid cells

2.2. Cell cycle

2.3. Mitosis and meiosis

2.4. Microscopic view of different stages of cell division

3. Classification of Living Organisms (06 hours)

3.1. Classification of living organisms according to Margulis and Schwartz.

3.2. Introduction to Kingdoms Prokaryotae, Protoctista, Fungi, Plantae and Animalia.

3.3. Classification of bacteria.

3.4. Basic characteristics of viruses.

3.5. Saprotrophs, Parasites and Symbiosis.

4. Biological Processes (06 hours)

4.1. Human Biological Processes: Circulation, Immunity, Nervous System, Endocrine 
system, Respiration, Digestion, Mobility, Excretion and osmoregulation, 
Reproduction.

4.2. Plant Biological Processes: Transport-xylem and phloem, Gaseous exchange, 
Excretion, Asexual and sexual reproduction, Microscopic view of cross section of a 
plant leaf, Stem and root.

5. Molecular Basis of Inheritance (05 hours)

5.1. DNA and RNA

5.2. Protein synthesis

6. Genetics (04 hours)

6.1. Mendel’s Laws

6.2. Chromosomal basis of inheritance

6.3. Mutations

6.4. Genetics that deviate from Mendel’s Laws – Incomplete dominance, Co-dominance, 
Polyallelism, Gene interaction, Polygenic inheritance, Gene linkage.

6.5. Human genetic disorders.
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7. Evolution (02 hours)

7.1. Mechanisms of evolution, Role of Natural Selection, Darwinism.

7.2. Hardy-Weinberg Equilibrium

7.3. Importance of biodiversity

8. Ecology and Environment (03 hours)

8.1. Population, Community, Ecosystem, Landscape, Biosphere.

8.2. Terrestrial and Aquatic Ecosystems, Population Dynamics.

8.3. Trophic categories, Food chains.

8.4. Environmentalism and Ethics.

8.5. Destruction of Environment – Pollution, Overpopulation.

8.6. Conservation of Environment – Resource Management, Sustainability.

 E 11092/ ENH 11092- General English

Intended Learning outcomes

At the end of the course unit the student will be able to:

ILO1 : attain an intermediate proficiency in the four language skills: listening, speaking, 
reading and writing.

ILO2 : be able to use these four skills to describe and explain situations, conditions and 
actions as well as to ask accurate questions which can elicit proper responses.

ILO3 : be competent in the use of complex grammar structures and advanced vocabulary 
in language situations.

ILO4 : be able to make speeches and presentations.
ILO5 : be able to use English in subjects related to Science and Management.
Note: ILO means Intended learning outcome

1. Listening: (Theory: 1 hour & Practical: 3 hours)

Listening activities: advanced listening comprehension passages, information gap 
activities, time-sensitive activities and note-taking skills.

2. Grammar-I:  (Theory: 1 hour & Practical: 3 hours)

Revising parts of speech and tenses, conditional clauses, pronouns and phrases, how to 
use modal and related verbs for advice, obligations and permission and auxiliary verbs.

3. Speaking I: (Theory: 1 hour & Practical: 3 hours)
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Describing events, objects and people, carrying out informal and formal conversations.
Using proverbs and popular phrases in conversation.

4. Grammar II: (Theory: 1 hour & Practical: 3 hours)

The perfect tense, the future tense, combining sentences, participles, the infinitive and the 
gerund, order of adjectives, comparisons and contrasts.

5. Reading: (Theory: 1 hour & Practical: 3 hours)

Reading and comprehension activities to understand and extract the essential information 
from a variety of texts (ranging from simple to advance). The comprehension passages will 
be based on different areas and fields including science and management subjects.
Reading strategies such as contextual clues, previewing, skimming, scanning, predicting, 
use of general knowledge and students’ prior knowledge as well as intensive reading.

6. Grammar III: (Theory: 2 hours) & Practical: 3 hours)

Modals of probability, analyzing complex and compound sentences, comparative 
sentences, reported speech, passive voice, phrasal and prepositional verbs, transformation 
of sentences.

7. Speaking II: (Theory: 2 hours) & Practical: 3 hours)

Advanced situational dialogues and conversation activities, speaking on given topics and 
developing skills of debating (necessary skills in expressing agreement and disagreement).

8. Academic Writing: (Theory: 2 hours & Practical: 3 hours)

Writing lab reports on scientific experiments: writing the experiment, observations and 
reporting conclusions.

9. Writing I: (Theory: 2 hours & Practical: 3 hours)

Classification of essays (reflective, narrative, descriptive, expository and creative) and 
advanced essay writing (with an emphasis on subjects within the fields of science and 
management).

10. Writing II: (Theory: 2 hours & Practical: 3 hours)

Précis-writing, autobiographies and appreciating literature (poetry, short story, novel, 
non-fiction and drama).
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APM 11102 – Principles of Management

Intended Learning outcomes

At the end of the course unit student will be able to:

LO1 : demonstrate understanding of different historical perspectives in management and    
organization studies

LO2 : demonstrate understanding of the characteristics of contemporary organizations 
and the different approaches to organizational structure and design

LO3 : demonstrate understanding of the fundamentals of individual, team and group 
behaviour

LO4 : analyze the process of organizational learning, adapting, and change
Note: ILO means Intended Learning Outcome

1. Understanding organizations, Evolution of management thought (04 hours)

2. Organizational structure and design, Organization and environment, Managerial process: 
planning, strategic decision making and controlling (14 hours)

3. Drivers of individual behaviour, motives of group and team behavior (Understanding the 
different generations in the workplace, in particular the GenY or Millennials (born after 
1979) and Gen Z.) organizational culture, learning and the processes of organizational 
change (12 hours)

APM 11112 – Optimization Methods in Management Science

Intended Learning outcomes

At the end of the course unit, students will be able to:

ILO1 : identify and analyze business problems and formulate business decision problems 
as mathematical models and lay out as spreadsheet models.

ILO2 : apply appropriate quantitative techniques and perform sensitivity analysis in 
managerial decision-making

ILO3 : identify and use software to solve complicated problems.
ILO4 : communicate the analysis and results of business decision problems.
Note: ILO means Intended Learning Outcome

1. Introduction to Operations Research, Linear Programming (LP), problem formulation, 
algebraic representation, solving LP problems, Applications of LP (12 hours)
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2. Data envelopment analysis for performance measurements. (09 hours)

3. Assignment problem, Network modules. (06 hours)

4. Project Scheduling: with known/ uncertain activity times, Time and cost tradeoffs. (09 
hours)

5. Decision analysis. (06 hours)

6. Correlation and Linear Regression. (03 hours)

C 12012/ CHE 12012 – Chemistry and Main Group and 
Transition Elements

Intended Learning Outcomes 

At the end of the course unit student will be able to: 
ILO1 : discuss chemistry of main group elements 
ILO2 : explain 3-centre 2-elctron bonding 
ILO3 : compare chemistry of the first element of a main group with the rest of the 

elements in the same group 
ILO4 : discuss colour and magnetic properties of transition elements 
ILO5 : compare chemistry of lanthanides with actinides 
ILO6 : describe reasons for lanthanide contraction 
Note: ILO means intended learning outcome

1.  Chemistry of Main Group elements (13 hours)

1.1.  Trends in the variation of physical and chemical properties of the main group 
elements down their respective groups

1.2.  Anomalous properties of the first member of a group and diagonal relationships, 
occurrence and uses, 3-center 2-electron bonding in diborane,

1.3.  Inert pair effect, allotropes of carbon, sulphur and phosphorus

1.4.  Trends in the chemistry of compounds of main group elements explained on the 
basis of their thermodynamic and structural properties.

1.5.  Compounds of rare gases

2.  Chemistry of transition elements (10 hours)

d-block metals versus transition elements, electronic configurations, occurrence and 
extraction, colour and magnetic properties, variable oxidation states, uses, chemistry of 



www.ichemc.edu.lk 37

compounds of chromium, manganese, cobalt and copper, introduction to coordination 
chemistry

3.  Chemistry of lanthanides (4f) and actinides (5f) (07 hours)

3.1.  Chemistry of lanthanides Occurrence, electronic configurations, Oxidation states, 
Lanthanide contraction, colour and magnetic properties, Separation of lanthanide 
elements and industrial uses

3.2.  Chemistry of actinides Occurrence, electronic configurations, oxidation states, 
actinide contraction, colour and magnetic properties, separation of actinide 
elements.

C 12022/ CHE 12022 – Principles of Physical Chemistry I

Intended Learning Outcomes 

At the end of the course unit student will be able to: 
ILO1 : apply current units for physical quantities 
ILO2 : describe properties of ideal and real gasses using gas laws 
ILO3 : analyze chemical reactions using energetics 
ILO4 : establish the rate law of a chemical reaction 
ILO5 : use principles of chemical kinetics to different systems 
Note: LO means learning outcome

1.  Units and Dimensions (03 hours)

Unit conversion, significant figures, mass balance and charge balance

2.  Gaseous State (03 hours)

Gaseous state of matter, Properties of gas, Perfect gas, Real gas, Review of the ideal gas 
equation of state, deviation of gases from ideal behavior, van der Waals equation of state 
and other equations of state, kinetic molecular theory of gas, liquefaction of gases, reduced 
equation of state and law of corresponding states.

3.  Introduction to Thermodynamics (12 hours)

Zeroth Law of Thermodynamics, First Law of thermodynamics: concepts of work, heat 
and energy, different types of work, isochoric, isobaric, isothermal and adiabatic processes. 
Thermal capacity, enthalpy, variation of internal energy and enthalpy with temperature. 
Thermochemistry: Hess’ Law, standard state, determination of enthalpy, Kirchoff ’s 
equation. Univariant systems. Isoenthalpic processes and Joule-Thomson effect. Second 
Law of Thermodynamics and entropy functions. Calculation of entropy changes. Entropy 
as a criterion for spontaneity and equilibrium. Introduction to the concept of free energy, 



Course Handbook - 3rd Edition 202038

Gibbs and Helmholtz functions.

4.  Introduction to Kinetics (12 hours)

Review of basic concepts. Zeroth order, first order and second order reactions. Elementary 
reactions and complex reactions; Experimental determination of rate, rate constant 
and order of a reaction. Factors affecting the rate of a reaction, Arrhenius equation. 
Determination of activation energy of a reaction; introduction to complex reactions: 
Parallel and consecutive reactions, first order reversible reactions, first order consecutive 
reactions, mechanism of a reaction, rate determining step, influence of electromagnetic 
radiation; quantitative description of the rate determining step. Steady state approximation 
and its applications. Enzyme catalyzed reactions. Kinetics of atom and free radical 
reactions. Introduction to chain reactions.

C 12032/ CHE 12032- Basic Concepts in Biochemistry I

Intended Learning Outcomes 

At the end of the course unit student will be able to:
ILO1 : explain the structures and function of basic biomolecules 
ILO2 : describe the action of biological buffers
ILO3 : explain the structure and functions of biological membranes
ILO4 : describe cellular transport mechanisms
ILO5 : explain the general characteristics of enzymes including kinetics 
ILO6 : explain the functions and mechanisms of selected hormones 
Note: ILO means intended learning outcome

1.  Introduction to Biomolecules (10 hours)

1.1.  Carbohydrates

  Monosaccharides: Glucose, Fructose, Galactose, Isomerism, Optical rotation

  Disaccharides: Sucrose, Maltose, Glycosidic bonds

  Polysaccharides: Starch, Glycogen, Cellulose, Chitin

  Simple tests for carbohydrates, Biological importance of carbohydrates, 
Glycoproteins, Glycosaminoglycans and their biological importance

1.2.  Lipids

  Fatty acids: Saturated & unsaturated fatty acids, Nomenclature of fatty acids, 
Numbering of carbon atoms of fatty acids and positioning of double bonds, The 
omega carbon, Essential fatty acids, Triacylglycerols & phospholipids, Properties 
and biological importance, Amphipathic properties of phospholipids.

1.3.  Amino acids & Proteins
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2.  Structure and Function of Nucleic Acids (6 hours)

2.1.  Nucleosides & nucleotides

2.2.  Introduction to DNA replication

2.3.  Transcription and translation: Prokaryotes and eukaryote

3.  pH, Buffers and Biological Buffers (2 hours)

3.1.  Physiological pH and its importance; extracellular and intercellular buffers, pK in 
biological systems

3.2.  Biological  buffers  and  their  action  -  HCO3-/  CO32-,  HPO42-  /  H2PO4-, 
hemoglobin, proteins - importance of histidine

4.  Structure, functions of Biological membranes & Transport Across Membranes (4 hours)

4.1.  General structure: Structure and function of a biological membrane, Major 
components

4.2.  Significance of degree of unsaturation of lipids

4.3.  Contribution of cholesterol to the characteristics of the membrane

4.4.  Role of proteins: Membrane proteins, Glycated membrane proteins

4.5.  Methods of transport: Simple diffusion, Mediated transport - Types, Principles and 
properties

4.6.  Voltage & ligand gated channels

4.7.  Important transport systems: GLUT transporters, Ion channels, Sodium – 
Potassium pump, Glucose – sodium co-transporter

4.8.  Hypotonic, Isotonic & hypertonic solutions and their effect on cells, Ionophores, 
Oral rehydration therapy

5.  Enzymes (4 hours)

5.1.  Introduction & classification

5.2.  General characteristics of enzymes: Physical properties, Active site, Specificity; 
Mechanism of action, Mechanism  of  enzyme  catalysis,  Lock  and  Key  hypothesis,  
Substrate hypothesis,  Enzyme activity

5.3.  Enzyme kinetics - Single substrate, Michaelis-Menten equation, inhibition, 
regulation

5.4.  Inhibition of enzymes: Competitive, Non competitive and suicide inhibition

5.5.  Isoenzymes

5.6.  Important diagnostic enzymes

6.  Hormones and their mechanism of action (4 hours)

6.1.  Introduction to the endocrine system
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6.2.  Classification of hormones

6.3.  Endocrine glands and their location

6.4.  Biological functions of hormones (basics)

6.5.  Hormone receptors

6.6.  Basic biochemical mechanisms of hormone signal transduction

C 12041/CHE 12041-Organic Chemistry Laboratory

Intended Learning Outcomes 

On successful completion of the course unit, the student should be able to; 
ILO1 : identify an organic compound using melting point and mixed melting points 
ILO2 : purify an organic compound using recrystallization 
ILO3 : plan a method and carry out the separation of components of a mixture of organic 

compounds 
ILO4 : identify an unknown compound by derivatization 
ILO5 : synthesize an organic compound 
ILO6 : analyze the progress of a reaction using thin layer chromatography 
Note: ILO means intended learning outcome

1.  Purification and identification of organic compounds (12 hous)

Re-crystallizations including mixed solvents, identification of compounds by determining 
boiling points, melting points and mixed melting point

2.  Separation of mixtures containing organic compounds (acid-neutral; base –neutral, 
phenol-neutral, acid-phenol, three component mixtures) and identification of the 
components. (09 hours)

3.  Preparation of derivatives and characterization of organic compounds. (06 hours)

4.  Synthesis of simple organic compounds (one pot synthesis) (06 hours)

5.  Multistep synthesis of an Organic compound (09 hours)

6.  Thin layer chromatography as a tool to determine (03 hours)
i. purity of an organic compound 
ii. monitor the progress of a reaction
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C 12051/ CHE 12051 – Classical Methods in Chemical Analysis II

Intended Learning Outcomes 

At the end of the course unit students will be able to: 
ILO1 : calculate conditional formation constants and apply complexometric titrations in 

analysis.
ILO2 : apply conditional solubility products in calculations related to gravimetric analysis. 
Note: ILO means intended learning outcome
1.  Complexometric titrations (05 hours)

Equivalence point pM and theoretical titration curves, conditional formation constant, 
effect of pH on conditional formation constant. Indicators for complexometric titration.

2.  Precipitation Methods of Analysis (10 hours)

Solubility products in qualitative analysis: conditional solubility product, ionization 
fraction (α) and activity coefficient (γ), stability of ligand-metal complexes. Solubility 
product applications in cation analysis. Gravimetric methods of analysis: Basic principles, 
particle size of a precipitate, nucleation, Von Weimarn’s theory, common ion effect, 
properties of a good precipitate, applications of gravimetry. Contamination of a precipitate, 
precipitation from homogeneous solution (PFHS), post-precipitation, minimizing of 
post-precipitations.

C 12062/ ALS 12062- Basic Electronics for Chemists

Intended Learning Outcomes

At the end of the course unit student will be able to:
ILO1 : describe basics of analog and digital electronics
ILO2 : discuss the functions and characteristics of semiconductor materials, diodes, 

transistors, JFTs and operational amplifiers
ILO3 : solve problems related to number systems and Boolean algebra
ILO4 : design combinational and sequential logic circuits/device
Note: ILO means Intended Learning Outcome

1.  Analog Electronics (18 hours)

Introduction to P & N type semiconductors, P-N junction diode and its action under 
forward-bias and reverse-bias conditions, Diode as a circuit element, Diode models, 
Rectifier circuits, Zener diodes, Voltage regulation and low voltage DC power supply, 
Limiting and clamping circuits, Special diode types (LED, Photo diode etc). 

Seven segments and other display devices and their applications. Bipolar transistors, 
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Operation of an npn transistor in the active mode, Transistor biasing and transistor as an 
amplifier, Designing of a common emitter amplifier, Voltage gain, Transistor as a switch, 
Introduction to field effect transistors, JFETs and MOSFETs, Operational amplifiers, 
Inverting and non-inverting amplifiers, Summing amplifiers, Op-amp based electronic 
ammeters and voltmeters, Semiconductor device applications in chemical industry.

2.  Digital Electronics (12 hours)

Basic logic gates, Introduction to logic families, Logic operators and Boolean laws, 
Designing of combinational logic circuits, Minimization of logic expressions using 
algebraic and Karnaughmap methods, Construction of a half adder and full adder circuits, 
Flip-Flop as a memory element, SR, JK, D and T flip-flops, Sequential logic circuits, 
registers, counters

C 12072/ ALS 12072 – Basic Statistics I

Intended Learning Outcomes

At the end of the course unit student will be able to:
ILO1 : explain the basic concepts of terms used in statistical analysis.
ILO2 : analyze a given set of data statistically
ILO3 : apply concept of probability and hypothesis testing for a given set of data.
ILO4 : compute different measures of central tendency and variation of a given set of data.
ILO5 : compare measures by statistical set and determine the relationship between 

variables.
ILO6 : make decisions using statistical data analysis.
ILO7 : calculate linear regression coefficients for data sets
ILO8 : make use of spreadsheet application in data processing in chemistry experiments.
ILO9 : utilize spreadsheets for plotting graphs and fitting equations.
Note: ILO means Intended Learning Outcome

1.  Descriptive Statistics (03 hours)

Importance of statistic for chemists; Definitions of variables and variates, scales 
measurement, standard scales of measurement, their properties and their applications, 
types of errors, including concepts of accuracy, precision and bias, operations used in data 
reduction and simplifications, representation of data in graphical forms, data processing 
and the concepts of visualization of distributions, measures of center and measures of 
variation, concepts of modality, skewness, and kurtosis in frequency distributions, 
measurement of central tendency, measures of variation.
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2.  Sampling (02 hours)

Introduction into the concepts of population and sample as well as representative 
samples, bias in samples, sampling error and the distinction between population and 
sample parameters; Comparisons of relative variability via coefficient of variation and 
measurement of variation between sample means via the standard error of the mean 
(SEM); introduction to sampling methods, styles of sampling and randomization.

3.  Distributions (01 hour)

Introduction to distributions including different types of distributions and the normal 
distribution.

4.  Probability and Hypothesis Testing (03 hours)

Introduction to the concepts of probability, sample space and the calculation of 
probabilities of discrete and continuous variables; use of zscores, z-tables, the importance 
of the 95% confidence interval and the use of t- distributions; introduction to the concepts 
of hypothesis, hypothesis testing, statistical significance (null and alternative hypothesis), 
uncertainty and errors in hypothesis testing, use of the P value, and the concept of the 
power of a test.

5.  Comparison of Means (02 hours)

Introduction to mean comparisons techniques such as z-tests and t-tests for one sample 
and two samples, paired t-test, Q-test and Grubbs test.

6.  Relationship between Variables (02 hours)

Concept of relationships between variables, agreements and associations between variables, 
linear relationships, correlation, the use of simple linear regression, distinguishing 
between association and cause and effect.

7.  Categorical Data Analysis (02 hours)

Comparing proportions, comparing observed and expected counts of categorical variables, 
chi-square test and odds ratio.

8.  Linear Regression (03 hours)

Linear Regression, Correlation coefficient, fitting of straight line, parabola, exponential, 
polynomial, (least square method)

9.  Spreadsheet Applications (12 hours)

Plotting graphs and formatting, Calculation of curve fitting equations, r2/r, standard 
deviations and standard errors of a calibration plot using appropriate packages, Use of 
functions in spreadsheets to handle and present scientific data.
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E 12082/ ENH 12082- Effective Communication

Intended Learning outcomes

At the end of the course unit student will be able to:
ILO 1: describe basics of effective communication
ILO2 : demonstrate effective oral communication skills in a variety of speaking situations 

such as small groups, public address and professional settings
ILO3 : apply principles of effective listening skills
ILO4 : evaluate a variety of communication messages
ILO5 : prepare and organize the speech
ILO6 : demonstrate critical thinking skills in a variety of communication situations
Note: ILO means Intended learning outcome

1.  How does communication Work: (Theory:1 hour & Practical:1 hour)

Influence or persuade?, Identifying and adjusting your Communication style, 
Five communication styles, Six Cs of effective communication, Four-step cycle of 
communication, Dynamics of communication.

2.  Face-to-Face Communication: (Theory: 2 hours & Practical: 2 hours)

First impressions, Appearance, Being positive, using the right words, three components of 
communication, Body language and Non-verbal messages.

3.  Telephone Communication: (Theory: 2 hours & Practical: 2 hours)

Overcoming the challenges of telephone Communication, Improving telephone 
communication, Factors of voice, Advantages and disadvantages of Telephone 
Communication.

4.  Written Communication: (Theory: 2 hours & Practical: 2 hours)

Quick Tips for Types of Messages, The Power of Words, Right First Time, Keep it Concise, 
Address your target, Keep it Simple, Your Three Stage Structure.

5.  Questioning and Listening Skills: (Theory: 2 hours & Practical: 2 hours)

Active Listening, Verbal signs of active Listening, Non-verbal Signs of active listening, 
Five Levels of Listening, How does asking questions would help you, Open and closed 
questions.

6.  How to be an Effective Communicator: (Theory: 2 hours & Practical: 2 hours)

Your level of understanding, Dismantling your assumptions, Prejudices, Your 
preconceptions: Stereotyping, Your history & experiences, Asking for feedback, How to 



www.ichemc.edu.lk 45

find out what others think about you, Is your self-Image correct? Wheel of Communication.

7.  Overcoming Communication Problems: (Theory: 2 hours & Practical: 2 hours)

Four Tips for delivering difficult Messages, Dealing With conflict, dealing with opposition, 
Barriers to communication, why communication goes wrong.

8.  Getting Better Outcomes: (Theory: 2 hours & Practical: 2 hours)

Best practices for communicating effectively, Timing: Effect of location, Intimidation.

E 12092/ ENH 12092 – Active Citizenship

Intended Learning outcomes

At the end of the course unit student will be able to:
ILO1 : identify how cultures are formed, influenced and changed
ILO2 : discuss the need to uphold human rights
ILO3 : demonstrate leadership skills
ILO4 : ability to manage and resolve conflicts
ILO5 : plan social development projects
Note: ILO means Intended learning outcome
 
1.  Introduction to active citizen, Identify the culture, self-awareness, how does a culture 

form. (06 hours)

2.  Intercultural dialogue, learn and share through dialogue. (06 hours)

3.  Local and global communities, Interplay of culture, community and society. (06 hours)

4.  Citizens’ rights and responsibilities, skills in social action project planning, management 
and delivery. (06 hours)

5.  Identify problems and find solutions. (06 hours)

APM 12102 – Introduction to Industrial Economics

Intended Learning outcomes

At the end of the course unit student will be able to:
ILO1 : explain difference between microeconomics and macroeconomics
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ILO2 : explain scarcity, choice, opportunity cost, demand, supply, production, cost and 
revenue

ILO3 : evaluate alternative capital investments
ILO4 : explain current economic challenges related to investment projects and expansion 

of business operations
ILO5 : explain how to deal with inflation, taxes, depreciation and uncertainty
ILO6 : assess risks and uncertainty associated with industrial economic decisions
Note: ILO means Intended Learning Outcome
 
1.  Introduction to economics: microeconomics, macroeconomics (03 hours)

2.  Introduction to economics: demand, supply, production, cost and revenue (03 hours)

3.  Capital investment alternatives (06 hours)

Present worth (PW), annual cash flow analysis, rate of return analysis, future worth 
analysis, benefit-cost ratio analysis, payback period, sensitivity and breakeven analyses

4.  Introduction to Industrial economics (09 hours)

The role and purpose of industrial and engineering economic analysis, costs and cost 
estimating, interest and equivalence 

5.  Income, depreciation, and cash flow (06 hours)

Basic aspects of depreciation, causes of depreciation, depreciation for tax purposes, 
depreciation and asset disposal, taxation and capital cost allowance.

6.  Impact of taxes on decisions, impact of inflation in economic decisions. (03 hours) 

APM 12112 – Accounting Concepts and Costing

Intended Learning outcomes

At the end of the course unit student will be able to:
ILO1 : explain the principles of financial and managerial accounting
ILO2 : record economic transactions and develop the key financial statements for the 

enterprise
ILO3 : reconcile a bank statement
ILO4 : identify and estimate the cost components for a product or service
Note: ILO means Intended Learning Outcome

1.  Concepts of financial accounting. (06 hours)
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2.  Practice of book keeping including books of Prime Entry, Ledgers and Trial Balance 
Preparation of Trading Profit & Loss and Balance Sheet, Cash Flow Statement. (10 hours)

3.  Bank Reconciliation (04 hours)

4.  Use of accounting information for managerial decision-making in planning and control 
including cost classification; estimation and analysis; job-order, variable, and activity-
based costing. (10 hours)

Level 2

C 21012/CHE 21012-Concepts in Inorganic Chemistry I

Intended Learning Outcomes 

At the end of the course unit student will be able to: 
ILO1 : correlate nuclear stability with radioactivity 
ILO2 : describe detection methods for radioactivity 
ILO3 : explain structures and magnetic properties of solids 
ILO4 : apply Band theory to metals, semiconductors and insulators 
ILO5 : apply X-ray diffraction methods in the study of solids 
Note: ILO means intended learning outcome

1.  Nuclear Chemistry (12 hours)

1.1.  Odd-even rule, n/p ratio and magic numbers, introduction to Shell Model and 
Liquid Drop Model.

1.2.  Properties of α, β and γ, types of radioactive decay, radioactivity of actinides with 
special reference to thorium and uranium, radioactive decay law -derivation of 
equations, activity (A), radioactive decay series - 4n, 4n+1, 4n+2 and 4n+3, artificial 
radioactivity

1.3.  Charged particle accelerators, nuclear cross section, Nuclear fusion, fission and 
chain reactions, calculation of energy released (Q); Energy balance of fission process, 
nuclear reactors, radioisotopes as tracers and radiation sources for diagnostic and 
therapeutic purposes, radiopharmaceuticals - Tcm99,I131,P32,Inm113

1.4.  Isotope dilution analysis, neutron activation analysis, radioelement dating methods, 
effects and measurements of radiation-interaction with matter, dose, rem, RBE, 
measurement of radiation, GM tube, scintillation counter

2.  Inorganic solids (18 hours)

2.1.  Types of crystalline solids: Ionic, Covalent, molecular and metallic crystals 
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2.2.  Close packing and non-close packing: Cubic and hexagonal close packing, 
Interstitial holes, Unit cell. 

2.3.  Structures of the lattices of ionic compounds: Structures of ionic compounds of the 
types AX and AX2, Layer structures 

2.4.  Defects in solid state lattices and their influence on materials properties: 
Stoichiometric and Non-stoichiometric defects 

2.5.  Bonding in metals and semiconductors: Band theory of metals and insulators, 
Fermi level, band theory of semiconductors, superconductivity 

2.6.  Synthesis and preparation of materials: Particles, ceramics, layers and coatings, 
chemical and physical processes, diffusion in solids 

2.7.  Alloys and intermetallic compounds: Substitutional alloys, interstitial alloys, 
intermetallic compounds 

2.8.  Magnetic properties of solids: diamagnetism, paramagnetism, ferromagnetism, 
antiferromagnetism 

2.9.  Unit cell parameters, Crystal systems, Miller indices, Application of: X-ray powder 
diffraction and X-ray crystallography in the study of solids

C 21022/ CHE 21022- Reactive Intermediates in Organic 
Reactions and Organic Synthesis

Intended Learning Outcomes 

On successful completion of the course unit, the student should be able to; 
ILO1 : propose pathways to synthesize simple organic molecules 
ILO2 : device routes for the transformation of functional groups 
ILO3 : strategize pathways for multi-step synthesis 
ILO4 : illustrate rearrangement reactions using mechanisms 
ILO5 : illustrate the feasibility of a reaction using energy profiles 
Note: ILO means intended learning outcome

1.  Reactive intermediates and their reactions (12 hours)

Carbocations, carbanions, free radicals, carbenes, as intermediates. Nucleophilic aromatic 
substitution reactions by addition-elimination mechanism and elimination – addition 
mechanism.

2.  Synthetic methods (08 hours)

C-C, C-N bond forming reactions (organometallic and transition metal complex catalyzed 
reactions) in organic synthesis.
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3.  Enolate chemistry (06 hours)

Kinetically controlled and thermodynamically controlled enolates; Reactions of enolate 
ion (aldol condensation, iodoform reaction, Michael addition). Claisen and Dieckmann 
Condensation, Robinson Annulation.

4.  Rearrangement reactions (04 hours)

(Favorskii, Curtius, Beckmann, Baeyer–Villiger oxidation, pinacol-pinacolone, Benzil-
Benzilic acid rearrangement, Claisen rearrangement)

C 21032/ CHE 21032- Principles of Physical Chemistry II

Intended Learning Outcomes 

At the end of the course unit student will be able to:
ILO1 : describe the fundamentals of quantum mechanics and its postulates. 
ILO2 : describe rotational and vibrational spectra of diatomic molecules 
ILO3 : explain adsorption isotherms in different systems 
Note: ILO means intended learning outcome

1.  Introduction to Quantum Mechanics (12 hours)

The quantization of radiation: Planck’s concept of quantization, Black-body radiation, 
Photo- electric effect; wave properties of matter: de Broglie’s hypothesis, wave particle 
duality, electron diffraction and electron microscope, Heisenberg uncertainty principle; 
postulates of Quantum mechanics, Schrödinger (time-independent) equation, quantum 
mechanical operators, eigen functions; application of Schrodinger equation to simple 
systems; particle in one-dimensional box (Hamiltonian operator, boundary conditions, 
quantization of energy and quantum number, probabilistic interpretation of the wave 
function); Extrapolation of the particle in 1D model to 2D and 3D boxes; introduction to 
quantum mechanical tunneling, Postulates of quantum mechanics.

2.  Fundamentals of Molecular Spectroscopy (10 hours)

Fundamentals of spectroscopy, Electrical and optical properties of molecules Introductory 
Electronic spectroscopy, Microwave Spectroscopy: Pure rotational spectra of diatomic 
molecules, applications of rotational spectra of diatomic molecules, classification of 
molecules according to their moment of inertia, positions of peaks in the microwave 
absorption spectrum of a diatomic molecule, centrifugal distortion. Vibrational 
Spectroscopy: Pure vibrational spectrum of a diatomic molecule: Harmonic oscillator 
(HO) approximation, its limitations; anharmonicity, Morse potential, selection rules.

3.  Surface and Colloid Chemistry (08 hours)
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Introduction to surface phenomena: Absorption and adsorption, surface tension, surface 
free energy, angle of contact, effects of solutes and temperature on surface tension, surface 
pressure; Kelvin equation and its applications: Vapour pressure above curved surfaces, 
super cooling and super heating, Determination of specific surface areas of adsorbents: 
Langmuir trough method, monomolecular films, equation of state for an ideal surface 
film, molecular areas; use of Gibbs and Langmuir adsorption isotherms, comparative 
description of physisorption and chemisorptions; sticking probability and condensation 
coefficient; Colloidal systems: Classification, physical properties, macromolecules and 
micelles, lyophilic and lyophobic colloids, stability of colloids, foams and emulsions; 
electrophoresis and isoelectric point.

C 21041/ CHE 21041 –Basic Analytical Spectrometry

Intended Learning Outcomes 

At the end of the course unit student will be able to:
ILO1 : apply Beer’s law in quantitative analysis
ILO2 : illustrate the optical configuration of a typical atomic absorption and emission 

spectrometer.
ILO3 : describe background correction methods in atomic absorption spectrometry 
ILO4 : explain basic types and principles of atomic X-ray spectroscopy 
Note: ILO means intended learning outcome

1.  Beer’s law and quantification techniques (04 hours)

Transmittance and absorption. Beer’s law, types of electronic transitions, External and 
standard addition calibration curves and related calculations. Sensitivity, limit of detection, 
practical quantization limit, linear range and liner dynamic range.

2.  Atomic Absorption and Emission Spectrometry (AAS) (07 hours)

Basic principles related to atomic emission, Absorption and fluorescence: Spectrometric 
techniques. Instrumentations for atomic spectrometry: Atom generation devices: Flames, 
Electric arcs/sparks, Furnaces and plasmas, Radiation sources: Line and continuum 
sources in AAS. Introduction to wavelength selection devices: monochromators, 
polychromators and their figures of merit. Radiation detection in atomic spectrometry. 
Band broadening: Doppler broadening and collisional broadening. Spectral line widths. 
Emission spectral profile and absorption coefficient profile. Interferences in atomic 
absorption spectrometry; Spectral interferences and background absorption. Chemical 
interferences and methods for minimization of chemical interferences.
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3.  X-ray Spectroscopy (4 hours)

Properties of X-ray radiation. Generation of X -rays. Types of X ray sources. Nature of 
interaction of X-rays with matter. Photoelectric effect. Coherent and non-coherent effects. 
X-ray absorption spectroscopy. X ray fluorescence spectroscopy: Introduction to energy 
dispersive and wavelength dispersive X-ray fluorescence spectrometry, Instrumentations 
and applications.

C 21051/ CHE 21051- Analytical and Inorganic Chemistry 
Laboratory

Intended Learning Outcomes

At the end of the course unit student will be able to: 
ILO1 : prepare buffer solutions of different pH with different buffer capacities. 
ILO2 : determine analyte concentrations by redox and complexometric titrations. 
ILO3 : practice techniques in gravimetry such as ignition techniques, homogeneous 

precipitations 
ILO4 : perform quantitative analysis for an analyte of interest in a given sample by 

colourimetry. 
Note: ILO means intended learning outcome

1.  Buffer preparation (06 hours)

Preparation of buffers for a given pH and a given buffer capacity.

2.  Redox titrations (12 hours)

Titrations with potassium permanganate and potassium dichromate, iodometric titrations

3.  Complexometric Titrations  (15 hours)

Differentiation of magnesium and calcium ions in a mixture, elimination of interferences 
in EDTA titrations.

4.  Gravimetry (06 hours)

Homogeneous precipitations, weight measurement techniques: gravimetry using sintered 
glass crucibles, gravimetry using sample ignition techniques.

5.  Colourimetry (06 hours)

Direct and indirect colourimetry, external calibration curves and standard addition 
curves in analysis.
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C 21061/ CHE 21061 – Basic Concepts in Biochemistry II

Intended Learning Outcomes

At the end of the course unit student will be able to:
ILO1 : explain the mechanism of DNA damage and repair  
ILO2 : explain energy generation and metabolism
ILO3 : integrate selected biochemical pathways 
ILO4 : explain methods in biomolecule separation 
ILO5 : determine the suitable separation techniques for biomolecule separation 
Note: ILO means intended learning outcome

1.  Introduction to DNA damage, repair mechanisms & mutations (2 hrs)

1.1.  DNA damage: Agents that cause damage to DNA and types of damage

1.2.  Repair mechanisms: Natural mechanisms available for the repair of damaged DNA

1.3.  DNA mutations: Basics of DNA mutations and their effects, Mutations that cause 
cancer

2. Metabolism & Energy generation (4 hours)

2.1.  Metabolic pathways harvesting energy stored in molecules: Aerobic glycolysis and 
its role in energy harvesting; ATP production at substrate level.

2.2.  Anaerobic glycolysis & its significance

2.3.  TCA & its role in energy harvesting

2.4.  Fatty acid oxidation & its role in harvesting energy stored in fatty acids

3. Electron Transport & Oxidative phosphorylation (4 hours)

3.1.  Electron transport chain (ETC): Introduction, Location, Points of entry of reducing 
equivalents into ETC.

3.2.  Malate & glycerophosphate shuttles: Shuttles that transport reducing equivalents 
from cytoplasm into mitochondria.

3.3.  ATP production in ETC, Comparison of substrate level ATP production and 
oxidative Phosphorylation.

3.4.  Mitchell’s chemiosmotic hypothesis

3.5.  Inhibitors & uncouplers

4. Separation techniques in Biochemistry (5 hours)

4.1.  Methods of disintegration of tissues / cells.

4.2.  Separation of sub-cellular organelles.

4.3.  Solvents and precipitation of salt.
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4.4.  Paper & thin layer chromatography.

4.5.  Column chromatography: Molecular sieving, Affinity, Ion exchange, Examples of 
practical applications.

4.6.  Electrophoresis: Introduction, Practical applications.

4.7.  Ultracentrifugation.

C 21072/ ALS 21072 – Basic Statistics II

Intended Learning Outcomes

At the end of the course unit student will be able to:
ILO1 : interpret basic descriptive statistics
ILO2 : identify the independent and dependent variables in an experimental description.
ILO3 : distinguish among the kinds of experimental validity
ILO4 : define the partition of the total sum of squares and degrees of freedom for the 

ANOVA tests presented.
ILO5 : describe inferential statistical tests
ILO6 : define possible probability values, manually compute simple and conditional 

probabilities, apply the product and addition rules, do a test for independence, and 
compute a probability using Bayes theorem.

ILO7 : describe the relationship between ANOVA and regression
ILO8 : execute statistical analysis with professional software
Note: ILO means Intended Learning Outcome

1.  Introduction to statistics (Theory: 02 hours & Practical: 01 hour)

2.  Sources of Variability, Hypothesis Testing, Sampling Distribution (Theory: 01 hour & 
Practical: 01 hours)

3.  Sampling Distributions, One-way ANOVA with 2 groups (Theory: 02 hours & Practical: 
03 hours)

4.  One-way ANOVA: Linear Model & Assumptions; Effect Size, Power, and Sample Size 
(Theory: 02 hours & Practical: 03 hours)

5.  One-way ANOVA: multiple groups, orthogonal contrasts, planned comparisons, pairwise 
(Theory: 02 hours & Practical: 02 hours)

6.  One-way ANOVA: multiple comparisons (Theory: 01 hour & Practical: 04 hours)
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7.  Two-way ANOVA: simple, main, and interaction effects (Theory: 01 hour & Practical: 04 
hours)

8.  Measures ANOVA continued; Mixed-factor ANOVA (Theory: 01 hour & Practical: 05 
hours)

9.  Applications of Statistical Software (Theory: 03 hours & Practical: 05 hours)

E 21081/ ENH 21081- Academic English

Intended Learning outcomes
At the end of the course unit the student will be able to:
ILO1 : attain at least an upper-intermediate proficiency in the four language skills: 

listening, speaking, reading and writing.
ILO2 : be competent in the use of advanced grammar and enrich vocabulary.
ILO3 : be able to make speeches (prepared and impromptu), presentations and complete 

writing tasks individually.
ILO4 : be competent language users related to their professional environments.
ILO5 : be able to apply their English language skills in standardized English competency 

exams for academic purposes.
Note: ILO means Intended learning outcome

1.  CV, Cover Letter Writing and Interviews: (Theory: 1 hour & Practical: 4 hours)

English for CV writing, an effective cover letter and facing interviews (formal and informal 
interviews).

2.  Letter, E-Mail and Minute Writing: (Theory: 1 hour & Practical: 4 hours)

Informal and formal letters, informal, semi-formal and formal e-mails, how to write 
memos, minutes and resolutions (using the subjunctive verb form).

3.  Academic English : Listening and Reading: (Theory: 1 hour & Practical: 4 hours)

Developing listening and reading skills to sit for standardized English competency exams.

4.  Academic English : Speaking: (Theory: 2 hours & Practical: 4 hours)

Developing speaking skills to sit for standardized English competency exams.

5.  Academic English : Writing: (Theory: 2 hours & Practical: 4 hours)

Developing writing skills to sit for standardized English competency exams.
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E 21091/ ENH 21091 – Career and Personal Development

Intended Learning outcomes

At the end of the course unit student will be able to:
ILO1 : identify what is career development and the available career paths.
ILO2 : explain the process of career decision making
ILO3 : demonstrate effective analysis of opportunities
ILO4 : prepare a comprehensive CV and to Face an Interview effectively.
ILO5 : identify basics of personal Grooming
Note: ILO means intended learning outcome

1. Introduction to career development and career paths: (Theory: 1 hour & Practical: 4 
hours)

2.  Basics or decision making: (Theory: 1 hour & Practical: 4 hours)

3.  Analysis of opportunities: (Theory: 1 hour & Practical: 4 hours)

4.  CV preparation and interview facing: (Theory: 1 hour & Practical: 4 hours)

5.  Personal grooming: (Theory: 1 hour & Practical: 4 hours)

APM 21102 - Principles of Human Resource Management and 
Leadership

Intended Learning outcomes

At the end of the course unit student will be able to:
ILO1  : demonstrate understanding of the theoretical aspects of HRM functions
ILO2  : analyse the application of HRM techniques of staffing, recruitment, selection, 

training and development, performance appraisal and reward systems in less 
complex scenarios

ILO3  : identify different leadership styles and their application
Note: ILO means Intended Learning Outcome

1.  Introduction to HRM, Recruitment and Selection, Performance Management and 
motivation, Training and Development, Influence of groups and environment on 
personality. (09 hours)

2.  Recruitment and Selection, Performance Management and motivation, Training and 
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Development, Influence of groups and environment on personality. (12 hours)

3.  Introduction to leadership, Leadership styles, Evaluation of Global Leaders and their styles 
of leadership, Universal communication model, Purpose and modes on organizational 
communication. (09 hours)

APM 21112 - Marketing Management

Intended Learning outcomes

At the end of the course unit student will be able to:
ILO1 : explain the increasingly significant role of marketing in modern organizational 

management
ILO2 : identify the variables at work of various marketing situations
ILO3 : prepare a comprehensive marketing plan for a business organization
Note: ILO means intended Learning Outcome

1.  EvolMarketing as an organizational function, Evolution of marketing conceptsution of 
marketing philosophies and concepts (06 hours)

2.  Marketing goals and strategies, Consumer behavior, Marketing mix and targeting, 
strategies for products, pricing, channeling and promoting products, Brand strategies and 
brand management. (18 hours)

3.  Preparation of a marketing plan (06 hours)

C 22012/ CHE 22012 - Concepts in Inorganic Chemistry II

Intended Learning Outcomes 

At the end of the course unit student will be able to: 
ILO1 : identify isomerism in coordination complexes 
ILO2 : calculate overall formation constant 
ILO3 : apply Valance Bond Theory and Crystal Field Theory to make predictions on 

coordination complexes 
ILO4 : calculate oxidation state of the metal and total electron count at the metal in 

organometallic compounds 
ILO5 : explain bonding in metal-π-bonding ligands in organometallic compounds 
ILO6 : apply symmetry elements and symmetry operations for simple molecules 
Note: ILO means intended learning outcome
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1.  Coordination Chemistry (18 hours)

1.1  Definitions:

  Central metal atom/ion, ligands, donor atom, coordination sphere, coordination 
number and polydentate ligands

1.2.  Hard/Soft Acids and Bases

  Hard/Soft acid base Theory (HSAB Theory)

1.3.  Isomerism and nomenclature of coordination complexes: Types of isomerism, 
IUPAC nomenclature

1.4.  Stability of complexes in aqueous solution: Stepwise and overall formation 
constants, thermodynamic and kinetic stability, chelate effect, macrocyclic effect

1.5.  Bonding in coordination complexes:

1.6.  Valence Bond Theory: Hybridization schemes, application of VBT

1.7.  Crystal Field Theory: Octahedral and tetrahedral crystal fields, splitting of d-orbitals 
by octahedral, tetrahedral and square planar fields, determination of crystal field 
splitting energy and crystal field stabilization energy, factors affecting magnitude 
of (Δ), pairing energy, high spin and low spin complexes, spectrochemical series, 
evidence for crystal field stabilization energy- variation of lattice energy and 
ionic radii of divalent metal halides of first transition element series, colour and 
magnetism in coordination complexes, tetragonal distortion, Jahn-Teller effect 

1.8.  Molecular orbital theory: Molecular orbital theory for octahedral complexes having 
metal–ligand σ-bonding only, octahedral complexes of π-donor and π-acceptor 
ligands.

2.  Introductory Organotransition metal chemistry (06 hours)

2.1.  Introduction: Introduction to organotransition metal chemistry, classification of 
ligands according to the number of electrons donated, oxidation state formalism, 
hapticity of a ligand (ηn).

2.2.  Total valence electron count and Geometry 

  Total valence electron count in organometallic compounds, the 18 electron rule, 
coordinative unsaturation, geometry of organotransition metal complexes 

2.3.  Metal-ligand bonding: ligands CO, PR3, alkenes, hydrogen

3.  Elements of symmetry in molecules (06 hours)

Elements of symmetry and symmetry operations: Basic types of symmetry elements & 
their operations on molecules, point groups, determination of point groups of simple 
molecules
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C 22022/ CHE 22022- Heterocyclic Chemistry and Spectroscopy

Intended Learning Outcomes 

On successful completion of the course unit, the student should be able to; 
ILO1 : relate the nature of bonding to structural features, properties and, reactivity of the 

heterocyclic compounds 
ILO2 : elucidate the structure of a simple organic molecule using spectrometry 
Note: ILO means intended learning outcome

1.  Heterocyclic Chemistry (12 hours) 

Electronic structure, synthesis and comparative study of the chemistry of 5 membered 
heterocycles (pyrrole, thiophene, furan) and six membered heterocycles (pyridine, 
pyrrolodine). Dipyridyl systems and Porphyrins. Benzo derivatives of five membered 
heterocycles (Indoles, Flavanones, Flavonols and Anthocyanins); Biologically important 
heterocycles (Hemins, Chlorophyll, Vitamin B12); Medicinally important heterocycles 
(quinine, biotin). Synthesis and chemistry of two heteroatom compounds with special 
emphasis on Azoles, oxazloes, thiazoles, pyrazoles, imidazoles. Biologically important two 
heteroatom molecules purines, pyrimidines, nucleic acids etc).

2.  Structure Elucidation (18 hours)

Electromagentic radiations. Applications of ultraviolet and visible spectroscopy, 
chromophores, auxochrome and solvent effect, Woodwards rules. Infrared spectroscopy: 
molecular vibrations and absorption characteristic of functional group. Nuclear Magnetic 
Resonance Spectrometry: magnetic properties of nuclei and nuclear excitation; 1H 
NMR spectroscopy: chemical shifts, spin spin coupling, coupling constants.13C NMR 
spectroscopy: Chemical shifts. off resonance spectra. Mass Spectrometry: Molecular ion, 
fragmentation patterns.

C 22032/ CHE 22032- Principles of Physical Chemistry III

Intended Learning Outcomes 

At the end of the course unit student will be able to:
ILO1 : determine the electromotive forces (emf) of a galvanic cell 
ILO2 : evaluate performance of cells using principles of electrochemistry and 

thermodynamics 
ILO3 : determine conductivity of electrolytes 
ILO4 : apply phase rule for industrial processes 
Note: ILO means intended learning outcome
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1.  Introduction to Electrochemistry (20 hours)

Electrode potential, standard electrode potential and reversible electrode potential. 
Galvanic cells and electrochemical cells, liquid junction potential and salt bridge Cell. 
Electromotive force (emf) and experimental measurement of cell emf. Applications of 
emf measurements, Types of chemically reversible electrodes (metal- metal ion, metal 
amalgam etc.), Thermodynamics of Galvanic cells. Construction of Galvanic cells, Role of 
a salt bridge in a cell, Nernst equation. Equilibrium constant of a cell reaction. Applications 
of emf measurements, Electrochemistry of corrosion, Introduction to the measurement 
of corrosion rates, Passivation, Corrosion inhibition. Calculation of activity coefficients, 
Debye-Huckel limiting and extended laws for activity coefficient. Applications of emf 
measurements. batteries and fuel cells, electrolyte solutions, electrical molar conductivity, 
conductivity cell, relationship between conductivity and composition of solution, Faraday’s 
law, silver coulometry, ion mobilities, Transport numbers, Kohlraush law of independent 
ionic migration., limiting molar conductivity, Onsagar limiting law, Determination 
of limiting molar conductivity of weak and strong electrolytes, Introduction to electro 
technology, Metal finishing, Electroplating, Anodizing, Electrolysis, Electrocatalysis.

2.  Phase Equilibria (10 hours) 

Introduction, Phase rule, phase transition, first and second order transition; two component 
liquid systems: Ideal and non-ideal solutions, zeotropy and azeotropy, distillation of liquid 
mixtures; two-component solid-liquid systems: Eutectic mixtures, compound formation, 
congruent and incongruent melting points; two component solid solutions; experimental 
methods for constructing phase diagrams. Thermal analysis; Henry’s Law; applications 
of phase equilibria in industry and technology, Steam distillation, Fractional distillation, 
Metallurgy.

C 22041/ CHE 22041- Physical Chemistry Laboratory

Intended Learning Outcomes 

At the end of the course unit student will be able to:
ILO1 : conduct error analysis using error propagation 
ILO2 : determine rate laws for 1st and 2nd order reactions 
ILO3 : calculate thermodynamic properties 
ILO4 : construct electrochemical cells
ILO5 : prepare a buffer solutions to control the different chemical reactions 
ILO6 : use colorimetric methods to study progress of chemical reactions
Note: ILO means intended learning outcome
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1.  Introductory Sessions 

Types of experimental errors, error analysis, reporting results using standard error analysis 
rules (error propagation), draw graphs precisely and obtain information

2.  Practical sessions 3 hour practical sessions covering areas such as (45 hrs)

1. Chemical Kinetics
2. Thermodynamic
3. Phase equilibria
4. Electrochemistry – Potentiometry
5. Acid base equilibria (Buffer solutions)
6. Spectrometry (Colourimetry)

C 22051/ CHE 22051- Separation Methods and Fundamentals 
of Chromatography

Intended Learning Outcomes 

At the end of the course unit student will be able to: 
ILO1 : explain the principles of discontinuous liquid-liquid extraction 
ILO2 : explain the fundamentals of ion exchange. 
ILO3 : define basic terminologies and interpret theoretical aspects of elution 

chromatography 
ILO4 : evaluate zone broadening in chromatography using plate and rate theories. 
Note: ILO means intended learning outcome

1.  Solvent Extraction and Ion-Exchange (7 hours) 

Liquid-Liquid Extraction (LLE): Basic principles, LLE involving acid–base equilibria, 
ion speciation, LLE of a metal-ligand complex. Continuous liquid-liquid extraction; 
Ion Exchange (IE): chemistry of ion exchange resins and selectivity, static and dynamic 
operation and capacity. Applications. Clay minerals as ion exchangers.

2.  Principles in Elution Chromatography I (8 hours)

Introduction to chromatography: Frontal, Displacement and elution chromatography; 
Components of elution chromatography: The stationary phase, the mobile phase and the 
analyte. Planner and column chromatography. Adsorption, Partition, Ion exchange and 
permeation chromatography. Reversed phase and normal phase chromatography. Basic 
terminologies in chromatography: Retention time, Capacity factor, Selectivity factor, 
volumetric flow rate. Zone broadening: Gaussian shape of chromatographic peaks, the 
plate theory, Quantitative description of column efficiency, the rate theory, Van Deemter 
equation for plate height. Column efficiency and resolution. Thermodynamics of elution 
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chromatography: Enthalpy driven and entropy driven chromatograms

C 22061/ CHE 22061- Natural Products

Intended Learning Outcomes

At the end of the course unit student will be able to:
ILO 1 : provide an overview of the field of natural product chemistry.
ILO 2 : identify different types of natural products, their occurrence, structure, 

biosynthesis and properties.
ILO 3 : carry out independent investigations of plant materials and natural products.
ILO 4 : predict biosynthetic pathways for a given secondary metabolite.
Note: ILO means intended learning outcome

1. Natural Products (15 hours) 

1.1.  Introduction to Primary and Secondary metabolites 

1.2.  Chemistry of selected Alkaloids (Ephedrine, Hygrine, Arecoline, Nicotine Atropine, 
Ecogonine, Quinine, Papervarine, Yohimbine series, Morphine, Codeine series ) 

1.3.  Chemistry of selected Steroids (cholesterol, β-sitosterol, testosterone, estrone) 

1.4.  Chemistry of selected Terpenoids (Monoterpenoids- myrcene,citral, ionone, 
terpineol, carvone, limonene, menthol and menthone, thujane, carane, pinane and 
bornane group, camphor, bornyl alcohols. Sesquiterpenoids – bisabolene, nerolidol, 
zingiberene, geraniol, farnesol, cadalene. Triterpenoids- basic skeletons).

E 22071/ ENH 22071 - English for Scientific Writing

Intended Learning outcomes

At the end of the course unit the student will be able to:
ILO1 : attain at least an upper-intermediate proficiency in the four language skills: 

listening, speaking, reading and writing.
ILO2 : be competent in the use of compound and complex sentence structures.
ILO3 : use of advanced vocabulary in writing tasks individually.
ILO4 : be able to make speeches (prepared and impromptu) and presentations.
ILO5 : be competent language users related to their professional environments.
ILO6 : be able to use English in subjects related to Science and Management.
ILO7 : be able to effectively write, understand, conceptualize and analyse information 

through charts, tables, diagrams and graphs.
ILO8 : transfer information into another format or mode.
Note: ILO means intended learning outcome
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1.  Effective Presentations: (Theory: 2 hours & Practical: 5 hours)

Introduction to the course, presentation skills and introducing the standard format for a 
presentation.

2.  Academic writing-I: (Theory: 2 hours & Practical: 5 hours)

Preparing, analyzing and describing charts, tables, graphs, processes and diagrams
Developing skills in referencing (adhere to the accepted method)

3.  Academic writing-II: (Theory: 2 hours & Practical: 5 hours)

Writing a literature review on a given topic and preparing a paper which is to be presented.
Using proper citations and quotations according to the accepted referencing method.

4.  Academic writing-III: (Theory: 1 hour & Practical: 5 hours)

Data interpretation and research ethics.

APM 22082- Computer Based Tools for Management

Intended Learning Outcomes

At the end of the course unit student will be able to:
ILO1 : apply Visual Basics and spreadsheet modeling in business
ILO2 : utilize Excel as a decision-making support tool
ILO3 : emphasize the use of Excel to document and demonstrate models
Note: ILO means Intended Learning Outcome

1.  Introduce spreadsheet modelling using Visual Basic for Application (VBA) to model and 
solve Operations Research, Operations Management, Statistics, Supply chain Management, 
Economics, Human resource Management, and Finance real world complex problems. 
(15 hours)

2.  Managerial decision modelling, Decision Making under Uncertainty, VBA for simulation 
and decision making: Goal Seek, Data Tables/Scenario Manager, Solver, Precision Tree, 
Risk and Uncertainty via @Risk, RISK Optimizer for Excel. (15 hours)
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APM 22092 – Total Quality Management

Intended Learning Outcomes

At the end of the course unit student will be able to:
ILO1 : identify the difference between Quality Control and Quality Assurance
ILO2 : implement quality controlling quality assurance parameters
ILO3 : explain the term “Standards Formulation Process”
ILO4 : discuss different quality management systems
ILO5 : carry out a quality audit
ILO6 : apply statistical process control in production and service systems
Note: ILO means Intended Learning Outcome

1.  Standardization and Concepts on Total Quality Management (10 hours)

1.1.  Basic introduction to Quality Management: Quality, Quality Control, Quality 
Assurance, Total Quality Management , Complaint mushroom, Quality chain, 
Process definition, Deming cycle. 

1.2.  Standardization concept

1.3.  Levels of Standardisation

1.4.  Conformity Assessment

1.5.  Accreditation

1.6.  Quality Management Principles

1.7.  Quality Costs

1.8.  Standards Formulation Process

1.9.  5S concept

2.  Quality Management Systems (10 hours)

2.1.  Product certification scheme

2.2.  ISO 9001:2015 Standard requirements

2.3.  ISO 14000 Standard requirements

2.4.  ISO 22000 Standard Requirements

2.5.  ISO 17025 Laboratory Management system requirements

2.6.  Quality Auditing

  2.6.1.  Definition of Audits

  2.6.2.  Types of Audits

  2.6.3.  Classification of Audits

  2.6.4.  Performing the Audits

  2.6.5.  Audit Reporting
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3.  Statistical Process Control in Production and Service Systems (10 hours)

3.1.  Basic introduction to Seven Quality Management tools (Pareto Analysis, Flow 
Chart, Check Sheet, Histogram, Scatter Diagram, Control Chart, Cause-and-Effect 
Diagram).

3.2.  Sampling

3.3.  Detail discussion about Histogram

3.4.  Detail discussion about Control Charts

3.5.  Variable/Attribute control charts

3.6.  Process Capability indices, Cp and Cpk. 

APM 22102 – Operations Management

Intended Learning outcomes

At the end of the course unit student will be able to:
ILO1 : define the role of operations in an organization
ILO2 : demonstrate basic competencies in planning and controlling of manufacturing and 

service operations
Note: ILO means Intended Learning Outcome

1.  Introduction to operations management, Background and development of production 
management systems, Product design and process selection, Strategic capacity planning, 
Plant location, Facility layout, Aggregate planning, Operations scheduling, Materials 
planning and control, Quality management, Recent trends in operations management. 
(15 hours)

2.  Product design and process selection, Strategic capacity planning, Plant location, Facility 
layout, Aggregate planning, Operations scheduling, Materials planning and control, 
Quality management. (15 hours)

C 22081- Energetics in Chemistry

Intended Learning Outcomes

At the end of the course unit student will be able to: 
ILO 1 : define Helmholtz free energy, Gibbs free energy and write Maxwell relationships. 
ILO 2 : explain the importance of Clapyron equation and Clausius –Clapyron equation 

and perform relevant calculations
ILO 3 : define partial molar properties
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ILO 4 : apply thermodynamics principles for chemical reactions 
Note: ILO means intended learning outcomes 

1.  Further Applications of Energetics in Chemistry (15 hours)

1.1.  Review of basic concepts of thermodynamics including the physical basis of 
enthalpy 

1.2.  Free energy functions: Need for a free energy function, Helmholtz free energy (A) 
and Gibbs free energy (G), Maximum and network function, A and G as criteria 
for equilibrium and spontaneity, Spontaneous endothermic processes, Significance 
of free energy function in relation to energy functions, The four fundamental 
thermodynamic equations, Temperature, Volume and pressure coefficients of 
A and G, Maxwell relationships, Thermodynamic equation of state, Variation 
of isochoric and isobaric thermal capacities with pressure and volume, Gibbs-
Helmholtz equation, Standard free energies 

1.3.  One component systems & univariant phase transformations Clapeyron equation; 
Clausius Clapeyron equation 

1.4.  Colligative properties 

1.5.  Introduction to Partial Molar properties in particular chemical potential 

1.6.  Chemical changes Derivation of equation for free energy change in general 
chemical reaction in terms of activity/fugacity, Relationship between standard free 
energy change and equilibrium constant, influence of temperature on equilibrium 
constant

C 22093- Introduction to Management, Economic and Finance

Intended Learning Outcomes

ILO 1 : Demonstrate the understanding of different historical perspectives in management 
and organization studies.

ILO 2 : Demonstrate the understanding of the different approaches to organizational 
structure and design.

ILO 3 : Define the role of operations in an organization.
ILO 4 : Identify importance of new product development to organizational performance.
ILO 5 : Discuss basic economic challenges and concepts of profit.
ILO 6 : Explain the fundamentals of cost classification, break-even analysis and project 

evaluation?
Note: ILO means intended learning outcomes

1. Basic Principles of Management (19 hours)

1.1.  Introduction to management
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  Definition of management in terms of effective and efficient utilization of resources 
to meet organizational goals, Levels of managers (top managers, middle managers 
and action front bottom managers), Skills of managers (Technical skills, inter-
personal skills and conceptualization skills) and how they relate to the level of 
manager, Ten roles of managers (Henry Mintzberg)

1.2.  Evolution of management philosophy and theory 

  Frederick Taylor’s scientific management – time and task study in finding the one 
best method, Systematic selection and training of individuals, Extra pay as an 
incentive, Standardization, etc., Henry Fayol’s, Universal management process (14 
principles of management and a brief explanation of each principle), Lton Mayo’s 
Hawthorne studies leading to what is known as the, “Hawthorne effect”., Douglas 
McGregor’s theory X and theory Y, Contingency theory and systems theory of 
management.

1.3.  Managerial environment

  Task environment (Key elements), Macro Environment (key elements), Internal 
Environment (organization culture and its key elements)

1.4.  Functions o Planning function, 

  Planning process, Including an introduction to SWOT analysis, Types of planning 
(strategic, intermediate and operational), Seduling (Gantt charts), Organizing 
Function, Organizational structures (bureaucratic, matrix, teams etc, the advantages 
and disadvantages of the characteristics of different structures) Leading Function, 
Controlling Function, Types of control (feedback control, feed forward control and 
concurrent control), Operations management control loops (voice of process and 
voice, of customer)f management.

2.  Operations Management (12 hours)

2.1. Transformation of inputs to useful outputs, Productivity, 2 Key operational 
performance objectives (quality, cost, speed, reliability and flexibility), Total quality 
management (key characteristics and how it helps to reduce the cost of quality), 
Just-in-time production and supplies.

2.2.  Changing the work place

  Continuous improvement, Fundamental improvement, Innovation & creativity, 5S 
+ 3R concept and how it enhances efficiency, Quality circles.

2.3.  New Product Development 

  New product development process, Categories of new products, Factors which 
influence development of new products, Value engineering, Strategic approach to 
new product development to gain a competitive advantage.

2.4.  Communication methods and skills

  Model of effective communication (encoding, transmitting by selecting a medium, 
decoding, feedback etc), Noise, Body language, Barriers to effective communication.
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3.  Fundamentals of Economics (6 hrs) 

3.1.  Economy and Economics; Scarcity, Choice and opportunity cost; Basic economic 
problems; Factors of production; Law of diminishing returns: Marginal, Average 
and total product; andeconomic systems: Ttraditional, Command, Market and 
mixed; Concept of profit. 

4.  Aspects of Finance (8 hours)

4.1.  Concept of cost: Cost, Cost object and cost centre; Cost classification by purpose: 
Direct vs. indirect; Cost classification by behavior: Variable, fixed, Semi-variable; 
Step-up; Sunk cost; Controllable vs. uncontrollable costs.

4.2.  Break-even analysis: Cost-volume-profit (CVP) model; Contribution margin; 
Break-even point; Margin of safety; Break-even chart, Profit/ volume graph and 
applications; Assumptions and limitations.

4.3.  Project evaluation: Types of projects; Steps of project evaluation; Financial 
appraisal: Cash flows; Payback method; Present value of money; Cost of capital; Net 
present value (NPV) method; Internal rate of return (IRR) method; Introduction to 
societal cost benefit analysis. 
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