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[ ]

This course aims to give students an opportunity to use and expand on their current English skillsin a
Scientific context, specifically within the field of Chemical Engineering and Industrial Chemistry. In addition,
since al instruction isin English, the course focuses on creating an environment where students can develop
their overall skillsin International Communication in both oral and written formats.

Thisis not a passive lecture course; students are expected to attend all classes and actively participate in
activities and discussion.

[ ]

The goals of this course are: 1. To enable students to become conversant in English within various aspects of
Scientific ENglish 2. To improve and expand student's specialized vocabulary and pronunciation skills. 3. To
give students confidence in oral and presentation skills. 4. To develop student's overall ability in speaking,
listening, reading, and writing, aswell as critical thinking skills with regards to Scientific English topics. 5.
To develop and contribute to the student's confidence and knowledge to be able to attend international
conferences, conduct presentations and publish papersin English.

[ ]

1 Introduction/ Unit 1 - Biomimicry - Nature asa Solution  Introduction to the course objectives, how it
will be conducted and the first unit covering effective note taking.

2 Unit1- Biomimicry - Nature asa Solution  Continuation and completion of unit 1.

3 Unit 2 - Artificial Intelligence - Pronunciation, use of synonyms and effective summarisation methods.
4 Unit 2 - Artificial Intelligence  Continuation and completion of unit 2.

5 Discussion Assessment 1 - Units1 and 2

6 Unit 3 - Nanotechnology - Securing your Future Pronunciation, use of collocations, and the using the
5W1H method for brainstorming and creating titles for presentati ons/papers/assignments.

7 Unit 3 - Nanotechnology - Securing your Future Continuation and completion of unit 3.

8 Unit 4 - Genetics - What does the future hold?  Pronunciation, topic keywords and the resolution of
dilemmas using ethical and moral issuesin science and technology.

9 Unit 4 - Genetics - What does the future hold? Continuation and completion of unit 4.

10 Discussion Assessment 2 - Units3 and 4




11 Fina Presentation topic choice and design

12 Unit 5 - Special Materials - Structural manipulation Pronunciation, topic keywords, Note-taking and
Summarizing

13 Unit 5 - Specia Materials - Structural Manipulation Continuation and completion of unit 5.
14 Discussion Assessment 3 - Unit 5/ Presentation design final feedback and practice.

15 Final Presentation.

[ ]

Students enrolled in the Industrial Chemistry Course of the School of Industrial Chemistry. All instruction
will bein English, so students are advised to work on improving listening skills both before and during the
course.

[ ]

Discussion Assessment 1 units 1 and 2 - 20%

Discussion Assessment 2 Unit 3 and 4 - 20%

Discussion Assessment 3 Unit 5 - 10%

Final Presentation Preparation Assignments and Final Presentation - 50%

[ ]

Handouts can be downloaded from the resources tab on Panda. Additional materials such as rubrics, lecture
presentations and supplementary materials can also be found there.

[ ]

Nothing specified.

[ ]

Nothing specified.

Nothing specified.
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[ ]

This course aims to give students an opportunity to use and expand on their current English skillsin a
Scientific context, specifically within the field of Chemical Engineering and Industrial Chemistry. In addition,
since al instruction isin English, the course focuses on creating an environment where students can develop
their overall skillsin International Communication in both oral and written formats.

Thisis not a passive lecture course; students are expected to attend all classes and actively participate in
activities and discussion.

[ ]

The goals of this course are: 1. To enable students to become conversant in English within various aspects of
Scientific English. 2. To improve and expand student's specialized vocabulary and pronunciation skills. 3. To
give students confidence in oral and presentation skills. 4. To develop student's overall ability in speaking,
listening, reading, and writing, as well as critical thinking skills with regards to Scientific English topics. 5.
To develop and contribute to the student's confidence and knowledge to be able to attend international
conferences, conduct presentations and publish papersin English.

[ ]

1 Introduction/ Unit 1 - Biomimicry - Nature asa Solution  Introduction to the course objectives, how it
will be conducted and the first unit covering effective note taking.

2 Unit 1- Biomimicry - Nature asa Solution Continuation and completion of unit 1.

3 Unit 2 - Artificial Intelligence - Pronunciation, use of synonyms and effective summarisation methods.
4 Unit 2 - Artificial Intelligence  Continuation and completion of unit 2.

5 Discussion Assessment 1 - Units 1 and 2

6 Unit 3 - Nanotechnology - Securing your Future Pronunciation, use of collocations, and the using the
5W1H method for brainstorming and creating titles for presentati ons/papers/assignments.

7 Unit 3 - Nanotechnology - Securing your Future Continuation and completion of unit 3.

8 Unit 4 - Genetics - What does the future hold?  Pronunciation, topic keywords and the resolution of




dilemmas using ethical and moral issuesin science and technology.

9 Unit 4 - Genetics - What does the future hold? Continuation and completion of unit 4.
10 Discussion Assessment 2 - Units 3 and 4

11 Fina Presentation topic choice and design

12 Unit 5 - Special Materials - Structural manipulation  Pronunciation, topic keywords, Note-taking and
Summarizing

13 Unit 5 - Special Materials - Structural Manipulation  Continuation and completion of unit 5.
14 Discussion Assessment 3 - Unit 5/ Presentation design final feedback and practice.

15 Final Presentation.

[ ]

Students enrolled in the Industrial Chemistry Course of the School of Industrial Chemistry. All instruction
will bein English, so students are advised to work on improving listening skills both before and during the
course.

[ ]

Discussion Assessment 1 Units 1 and 2 - 20%

Discussion Assessment 2 Units 3 and 4 - 20%

Discussion Assessment 3 - Unit 5- 10%

Final Presentation Preparation Assignments and Final Presentation - 50%

[ ]

Handouts can be downloaded from the resources tab on Panda. Additional materials such as rubrics, lecture
presentations and supplementary materials can also be found there.

[ ]

Nothing specified.

[ ]

Nothing specified.
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J. M. Smith, H. C. Van Ness, M. M. Abbott and M. T. Swihart  Introduction to Chemical Engineering
Thermodynamics, 8th 2017 |1SBN:9781259696527 6th ed.

P.W. ISBN::9784807909087

|SBN:4563045985
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JP. Hansen, |I. R. McDonald?, "Theory of Simple Liquids: with Applications to Soft Matter" Chapter 2
(Academic Press, 2013) ISBN 978-0123705358

. "34 ( , 1993) ISBN 978-4563023843
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Bird, Stewart, Lightfoot ~ Transport Phenomena, 2nd Ed. Wiley 1SBN:9780470115398
ISBN:9784782826188
| SBN:4563045187
Smith, Van Ness, Abbott  Introduction to Chemical Engineering Thermodynamics, 7th Ed. McGraw
Hill 1SBN:0071247084
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[ ]

This course aims to give students an opportunity to use and expand on their current English skillsin a
Scientific context, specifically within the field of Industrial Chemistry. In addition, since all instruction isin
English, the course focuses on creating an environment where students can develop their overall skillsin
International Communication in both oral and written formats.

Thisis not a passive lecture course; students are expected to attend all classes and actively participate in
activities and discussion.

[ ]

The goals of this course are: 1. To enable students to become conversant in English within various aspects of
Scientific English. 2. To improve and expand students specialized vocabulary and pronunciation skills. 3. To
give students confidence in oral and written communication skills regarding technical data, unit operations,
process design and technical descriptionsin English. 4. To develop students overall ability in speaking,
listening, reading and writing, as well as, critical thinking skills with regards to Scientific English topics. 5.
To develop and contribute to the students confidence and knowledge to be able to attend international
conferences, conduct presentations and publish papersin English.

[ ]

1 Introduction/ Unit 1 - Biomimicry - Nature asa Solution  Introduction to the course objectives, how it
will be conducted and the first unit covering effective note taking.

2 Unit1- Biomimicry - Nature asa Solution Continuation and completion of unit 1.

3 Unit 2 - Artificia Intelligence - Pronunciation, use of synonyms and effective summarisation methods.
4 Unit 2 - Artificial Intelligence  Continuation and completion of unit 2.

5 Discussion Assessment 1 - Units1 and 2

6 Unit 3 - Nanotechnology - Securing your Future Pronunciation, use of collocations, and the using the
5W1H method for brainstorming and creating titles for presentations/papers/assignments.

7 Unit 3 - Nanotechnology - Securing your Future Continuation and completion of unit 3.

8 Unit 4 - Genetics - What does the future hold? Pronunciation, topic keywords and the resolution of
dilemmas using ethical and moral issues in science and technology.

9 Unit 4 - Genetics - What does the future hold? Continuation and completion of unit 4.




10 Discussion Assessment 2 - Units 3 and 4
11 Fina Presentation topic choice and design

12 Unit 5 - Special Materials - Structural manipulation  Pronunciation, topic keywords, Note-taking and
Summarizing

13 Unit 5 - Special Materials - Structural Manipulation Continuation and completion of unit 5.
14 Discussion Assessment 3 - Unit 5/ Presentation design final feedback and practice.

15 Final Presentation.

[ ]

Students enrolled in the Chemical Engineering Course of the School of Industrial Chemistry. All instruction
will be in English, so students are advised to work on improving listening skills both before and during the
course.

[ ]

Discussion Assessment 1 - 20%
Discussion Assessment 2 - 20%
Discussion Assessment 3 - 10%
Final Presentation Preparation Assignments/Final Presentation - 50%

[ ]

Handouts can be downloaded from the resources tab on Panda. Additional materials such as rubrics, lecture
presentations and supplementary materials can also be found there.

[ ]

Nothing specified.

(Nothing specified.)

[ ]

Nothing specified.




Nothing specified.
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< > | Scientific English John Pryce
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[ ]

This course aims to give students an opportunity to use and expand on their current English skillsin a
Scientific context, specifically within the field of Chemical Engineering and Industrial Chemistry. In addition,
since al instruction isin English, the course focuses on creating an environment where students can develop

their overall skillsin International Communication in both oral and written formats.

Thisis not a passive lecture course; students are expected to attend all classes and actively participate in
activities and discussion.

[ ]

The goals of this course are: 1. To enable students to become conversant in English within various aspects of
Scientific English. 2. To improve and expand students specialized vocabulary and pronunciation skills. 3. To
give students confidence in oral and written communication skills regarding technical data, unit operations,
process design and technical descriptionsin English. 4. To develop students overall ability in speaking,
listening, reading and writing, as well as, critical thinking skills with regards to Scientific English topics. 5.
To develop and contribute to the students confidence and knowledge to be able to attend international
conferences, conduct presentations and publish papersin English.

[ ]

1 Introduction/ Unit 1 - Biomimicry - Nature asa Solution  Introduction to the course objectives, how it
will be conducted and the first unit covering effective note taking.

2 Unit1- Biomimicry - Nature asa Solution Continuation and completion of unit 1.

3 Unit 2 - Artificial Intelligence - Pronunciation, use of synonyms and effective summarisation methods.
4 Unit 2 - Artificia Intelligence  Continuation and completion of unit 2.

5 Discussion Assessment 1 - Units1 and 2

6 Unit 3 - Nanotechnology - Securing your Future Pronunciation, use of collocations, and the using the
5W1H method for brainstorming and creating titles for presentati ons/papers/assignments.

7 Unit 3 - Nanotechnology - Securing your Future Continuation and completion of unit 3.

8 Unit 4 - Genetics - What does the future hold? Pronunciation, topic keywords and the resolution of
dilemmas using ethical and moral issuesin science and technology.




9 Unit 4 - Genetics - What does the future hold? Continuation and completion of unit 4.
10 Discussion Assessment 2 - Units 3 and 4
11 Final Presentation topic choice and design

12 Unit 5 - Special Materials - Structural manipulation Pronunciation, topic keywords, Note-taking and
Summarizing

13 Unit 5 - Specia Materials- Structural Manipulation Continuation and completion of unit 5.
14 Discussion Assessment 3 - Unit 5/ Presentation design final feedback and practice.

15 Final Presentation.

[ ]

Students enrolled in the Chemical Engineering Course of the School of Industrial Chemistry. All instruction
will bein English, so students are advised to work on improving listening skills both before and during the
course.

[ ]

Discussion Assessment 1 - Units1 and 2 - 20%

Discussion Assessment 2 - Unit 3 and 4 - 20%

Discussion Assessment 3 - Unit 5 - 10%

Final Presentation Preparation Assignments and Final Presentation - 50%

[ ]

Handouts can be downloaded from the resources tab on Panda. Additional materials such as rubrics, lecture
presentations and supplementary materials can also be found there.

[ ]

Nothing specified.

(Nothing specified.)

[ ]

Nothing specified.
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Visual Basic for Applications
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M.Weller T.Overton JRourke F.Armstrong
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Daniel C. Harris  Quantitative Chemical Analysis, 10th ed. Freeman (2020)
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Daniel C. Harris  Quantitative Chemical Analysis, 10th ed. Freeman (2020) 1SBN:4563041513
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2012 ISBN:9784 759814651

KULASIS




U-ENG27 27411 LJ60

< > | Organic Chemistry | (Advanced Chemistry)

2 2 2024

[ I, " 2

Claisen Michael




[ ]

W. H. Brown, B. L. Iverson, E. Anslynand, and C. S. Foote  Organic Chemistry, 9th Ed. Cengage
Learning, 2022
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Brent L. Iverson, Christopher S, Foote, Eric Anslyn, William H. Brown  Organic Chemistry (9th Edition
Centage Learning Asia 1SBN:9780357451861 (Chapters 13, 14, 20, 21, and 22)
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W. H. Brown, B. L. lIverson, E. Anslynand, and C. S. Foote, Organic Chemistry, 9th edition Cengage
Learning, 2022 |SBN:978-0357451861

, 2009  1SBN:9784807906918
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4 2 2024

Repetition of thinking again and again is only the way to master the Physico-Chemical concepts; thereisno
shortcuts to learn them in principle. Thisis also the case to learn the conceptsin Solid State Physics. Once
you master the concepts into yourselves, you will never forget and lose them. It will take a bit longer time to
master them, but everybody are able to master them by the® simple repetition of thinking” , however never
acquire the conceptsiif stop the thinking. Mastering the concepts will allow you to judge/make an immediate
decision on critical factors controlling data/phenomenain our natural systems, or allow you to interpret  the
factors changing the systems. Thisisthe“ Master of (Physico-Chemical) Concepts’ . Statistical mechanics
and thermodynamics, the magjor target of the present class, are representative of Physical Chemistry dueto
their versatility to reproduce our practical systems.

The major aim of the present classis:

Starting from the basic concept of "Entropy" defined by statistical mechanics, unlikely to the discoverly and
development of "Entropy" in classical thermodynamics, to understand macroscopic physical properties of
matters quantitatively by an use of Physico-Chemical conceptsin Statistical Mechanics.




Targets:

1) Definition of entropy by statistical mechanics and understanding the concepts of entropy via mathematical
derivations

2) Concepts of ensembles

3) Physical properties of mattersin view of statistical mechanics

4) From classical statistical mechanics to quantum statistical mechanics

Finally we approach to the limitations of the classical statistical mechanics, leading to the dawn of quantum
mechanical treatment for the thermodynamic bodies: unlikely to the case for the requirements of the
treatments in atomic structures/blackbody radiations. We finally discuss on the gap between Maxwell-
Boltzmann systems and Fermi-Dirac/Bose-Einstein statistical systems.

. Fundamentals of Statistical Mechanics

. Probability and Statistics: Leading distributions

. Random walk theory and Brownian motion, in relation to diffusion equation
. Movement of particles, in gas phase

. Entropy derived from statistical mechanics: Boltzmann entropy

. Probable configuration, intensive/extensive variables and partition function
. Ensembles

8. Grand canonical ensembles and distributions

9. Fermi-Dirac and Bose-Einstein distribution

10. Spontaneous symmetry breaking in the systems

11. Discussions

~No oo~ WNE




Question Paper/Quiz 100

Making your scores based on Question Papers/Quiz in classes. No final exam is scheduled. Maximum scores:
100.

[ ]
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Nick Greeves, Stuart Warren, Peter Wothers, Jonathan Clayden  Organic Chemistry 2nd Edition
Oxford University Press  1SBN:978-0-199-27029-3
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Solid State Chemistry and its Applications (2nd Edition, Wiley), A. R. West ISBN 9781119942948
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Repetition of thinking again and again is only the way to master the Physico-Chemical concepts; thereis no
shortcuts to learn them in principle. Thisis also the case to learn the conceptsin Solid State Physics. Once
you master the concepts into yourselves, you will never forget and lose them. It will take a bit longer time to
master them, but everybody are able to master them by the® simple repetition of thinking” , however never
acquire the concepts if stop the thinking. Mastering the concepts will alow you to judge/make an immediate
decision on critical factors controlling data/phenomenain our natural systems, or allow you to interpret the
factors changing the systems. Thisisthe” Master of (Physico-Chemical) Concepts’ . Statistical mechanics
and thermodynamics, the major target of the present class, are representative of Physical Chemistry dueto
their versatility to reproduce our practical systems.

The major aim of the present classis:
To understand macroscopic phenomenain our practical/natural system quantitatively by an use of Physico-
Chemical concepts, particularly on statistical physics.

In thefirst half of this class, we start to discuss on quantitative definition of “ entropy” based on the smple




statistical mechanics, away from the hysterical/conventional definition of entropy in line of classical
thermodynamics. The discussionson “ statistical entropy” will be extended to represent a variety of
intensive variables of some practical system viathe concept of * Ensemble” , followed by the discussions on
the feasibility of statistical mechanics for understanding the physical properties of matters/chemical reactions.

[ ]

Maxwell-Boltzmann

Targets:

1) Definition of entropy by statistical mechanics and understanding the concepts of entropy via mathematical
derivations

2) Requisites for statistical mechanical approach to the systems

3) Concepts of ensembles: the extension to the real systems

4) Derivation of a series of intensive variables representative of systems

5) Feasibility of the above concepts to understand the practical systems, spectroscopic techniques, physical
properties of matters, and practical chemical reactions.

Finally we approach to the limitations of the classical statistical mechanics, leading to the dawn of quantum
mechanical treatment for the thermodynamic bodies. unlikely to the case for the requirements of the
treatments in atomic structures/blackbody radiations. We finally discuss on the gap between Maxwell-
Boltzmann systems and Fermi-Dirac/Bose-Einstein statistical systems.

[ ]

P OoO~NOOTPAWNPE




11

12

13

14

15
1. Principles of Statistical Mechanics and Entropy; mathematical backgrounds
2. Definition of Entropy: Approaches from statistical mechanics and conventional thermodynamics
3. Boltzmann Principles: Historical reviews starting from the discussions by Clausius
4. Trandational Motion of Atoms/Molecules
5. Phase Transitions revisited by Statistical Mechanical Approaches. Heat Capacity of Matters
6. Distribution of Molecular Motionsin Gases: Partition Functions

7. Canonical Ensembles: Partition Functions

8. A Varieties of Intensive Variables: in relation to macroscopic thermodynamic systems
9. Fundamental Statistical Mechanics including Exercise

10. Entropy Elasticity

11. Brownian Motions and the Collision Theory of Particles

12. Arrhenius Equation and Law

13. Eyring Equations and the Transition State Theory

14. Limitations of Classical Statistical Mechanics towards Quantum Statistical Mechanics
15. Statistical Mechanics Applications including Exercise
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Scores will be made by the following dual ways (finalized by the better one)

1) Active participation + midterm examination + final examination in total
(Weight of exams will be announced at the beginning of this course.)

2) Final examination only

No makeup exam after the final examination.
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" Fermi

Think quantitatively and calculate anything.
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Welcome not only the questions during/at the end of classes, but also the question papers.
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Daniel C. Harris  Quantitative Chemical Analysis W. H. Freeman |1SBN:9781464135385 9th-ed.

I |SBN:9784621075555
Gary D. Christian I |SBN:9784621075555

KULASIS




U-ENG27 47997 GJ61

H18
< > |Graduation Thesis

4 12 2024

KULASIS




