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FD458 Food Packaging Technology
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no. 459 malulagmsouuTiaerils 3(2-3-4)
FD459 Food Drying Technology
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FD466 Fat and Oil Technology
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FD467 Texture and Color Properties of Food Products
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FD476 Fundamental of Food Toxicology
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FD477 Functional Foods
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n9. 492 dunMOInemanstazmalulagnise1ns 1(1-0-2)
FD492 Seminar in Food Science and Technology
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FD493 Special Problems in Food Science and Technology
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FD496 Special Topics in Food Science and Technology
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MA236 Linear Algebra and Elementary Differential Equations
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CM206 Organic Chemistry
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A, 227 RAIAsIHnazmsdszgna 4 (3-3-6)
CM227 Analytical Chemistry and Applications
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CM236 Physical Chemistry
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BT201 Microbiology
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ny. 202 UHUANIPaTIINeN 1(0-3-1)
BT202 Microbiology Laboratory
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BT282 Biochemistry
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ny. 284 U{oAMITUAN 1(0-3-1)
BT284 Biochemistry Laboratory
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ST338 Experimental Designs for Science
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EL396 English for Academic Purpose 2
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1) AnwI 1)

WnaANYHaans

NE.110 aw%wmmswwmam% 2 (2-0-4)
TU110  Integrated Humanities

To study the history of human beings in different periods, reflecting their beliefs, ideas, intellectual and
creative development. To instill analytical thinking, with an awareness of the problems that humanities are confronting,
such as the impacts of: technological development, violence, wars, and various world crises so that we can live well in a

changing world.

d
HUIATIANAITNS

NE.100  WanleanuaNuSURaveUAaXIAN 3 (3-0-6)
TU100 Civic Education

Study of principles of democracy and government by rule of law. Students will gain understanding of the
concept of “citizenship” in a democratic rule and will have opportunity for self-development to become a citizen in a

democratic society and to take responsibility in addressing issues in their society through real-life practices.



NE.120  avInnMIdIaNmans 2 (2-0-4)
TU120  Integrated Social Sciences

This interdisciplinary course focuses on the fact that social sciences play an important role for society. The
course explains the origins of the social sciences and the modern world, the separation of social sciences from pure
sciences, and the acceptance of the scientific paradigm for the explanation of social phenomenon. It also involves the
analysis of important disciplines, concepts, and major theories of social sciences by pointing out strengths and weaknesses
of each one. Included is the analysis of contemporary social problems, using knowledge and various perspectives-

individual, group, macro-social, national and world perspectives- to view those problems.

HINAINNMansHUANAMaNS

NE.130  anInenmIngmanasuazmalulag 2 (2-0-4)
TU130  Integrated Sciences and Technology

To study basic concepts in science, scientific theory and philosophies. Standard methods for scientific
investigations. Important evolutions of science and technology influencing human lives as well as the impacts of science
and technology on economies, societies and environments. Current issues involving the impacts of science and technology
on moral, ethics and human values.
NE.155 aﬁﬁﬁugm 3 (3-0-6)
TU155 Elementary Statistics

To identify the Nature of statistical problems; review of descriptive statistics; probability; random variables
and some probability distributions (binomial, poison and normal) ; elementary sampling and sampling distributions;
estimation and hypotheses testing for one and two populations; one-way analysis of variance; simple linear regression and

correlation; chi-square test.

HUIANTHN
niel  mslEmunlne 3 (3-0-6)
TH161 Thai Usage
Thai language usage skills: listening, reading, writing and speaking, with emphases on drawing the main idea,

communicating knowledge, thoughts and composing properly.

aHd.070 mmé’anqyﬁugm 1 0 (3-0-6)
EL070 English Course 1

Prerequisite : Language Institute placement

A non-credit course designed for those students with low English command and unable to enroll directly into
English Foundation Course (The assessment criteria are ‘S’ for Satisfactory or ‘U’ for Unsatisfactory and will not be

counted towards the students’ total credits and GPA).



A preparatory course designed to enable students to cope up with real English use of four basic integrated skills

of listening, speaking, reading and writing.

aH.171 mmé’anqyﬁvugm 2 3 (3-0-6)
EL171 English Course 2
Prerequisite : have earned credits of EL 070 or Language Institute placement
An intermediate English course designed to promote four integrated skills to develop students’ English

proficiency at a higher level.

ad.172 mmé’anqyﬁugm 3 3 (3-0-6)
EL172 English Course 3
Prerequisite : have earned credits of EL 171 or Language Institute placement
An upper-intermediate English course to enable students to use integrated skills at a more sophisticated level

than the prior course especially in speaking and writing.

a = ) v r:i
'J‘lﬂﬁﬂ‘kﬂ‘n'ﬂl] aiIun 2

NE.156 ﬂmjﬁ:lma%smzmm%ﬂuiﬂmnsmﬁmﬁu 3 (3-0-6)
TU156 Introduction to Computers and Programming

Basic concepts of computer systems, electronic data processing concepts, system and application software,
algorithms, flowcharts, data representation, program design and development methodology, problem solving using high-

level language programming.

f1.210 mmgmam%sﬁmé’u 3 (3-0-6)
EC210 Introductory Economics

(For non-economics major only; credits will not be awarded to students who are taking or have completed EE
211 or EE 212 or EE 213 or EE 214)

The general principles of microeconomics and macroeconomics. In the microeconomics section, topics covered
include the demand for and supply of goods, consumer behavior, production and costs, structure and output of
production units under perfect and imperfect competitive markets, the concept of market failures, and the role of
government intervention. In the macroeconomics section, topics covered include objectives and problems in
macroeconomics, the determination of national income, money and the banking system, introduction to fiscal and
monetary policies used for economic stabilization, and the application of economic indices to analyze the economic
situation. In the international economics section, topics covered include the importance of international trade and finance,

as well as the conflict between free trade and market protection.



ay. 296 mmé’qnqmﬁaqﬂﬂﬁzmﬁmﬁmmi 1 3 (3-0-6)
EL296  English for Academic Purposes 1

Prerequisite:  have earned credits of EL 172

Improving the students’ speaking, listening, reading and writing skills in English for academic purposes, note-
taking, writing a definition, describing a process, giving an instruction, reporting an experiment, identifying cause and

effect and comparison and contrast.

2) 3m1ﬁu§1u3ﬂﬂ1ﬁmﬂ%
M.111 ¥IINen 1 3 (3-0-6)
SC111 Biology 1
Fundamental biological concepts of animals, structures and basic metabolic processes of animal at molecular;
cell; tissue; organ; system; and individual levels, structures and functions of nucleic acids in genetic inheritance, animal

classifications, growth and development, behavior, evolution, and ecology of animals.

M.112 ¥IInen 2 3 (3-0-6)
SC112 Biology 2
Fundamental biological concepts of plants, structures, physiological and natural aspects of plants, energetic and

basic metabolic processes for life, plant classifications, reproduction, evolution, and plant ecology.

M. 121103 1 3 (3-0-6)
SC121 Chemistry 1

Atomic Theory, Electronic Structure of Atoms, Periodic Table, Ionization Energy, Electron Affinity,
Electronegativity, Chemical Bonding, Atomic Orbitals and Molecular Orbitals, Molecular Geometry, Coordination
Complexes, Nuclear Chemistry, Nuclear Stability, Radioactivity, Nuclear Reactions, Stoichiometry, Gases, Liquids,

Solids, Solutions and Colloids, Laws of Thermodynamics, Entropy, Free energy and Chemical Kinetics.

M. 122 193 2 3 (3-0-6)
SC122 Chemistry 2

Prerequisite: have taken SC 121

Electrochemistry, Redox Reactions, Galvanic Cells, Electrolysis, Chemical Equilibrium, Concepts of Acids-Bases,
Strength of Acids-Bases, Acid-Base Properties of Salts, Basic Organic Chemistry, Structures and Properties of Organic
Compounds, Preparations and Reactions of Organic Compounds, Hydrocarbons, Alcohols, Phenols, Aldehydes and Ketones,

Amines, Carboxylic Acid — Derivatives.



m.a131 Wand 1 3 (3-0-6)
SC131  Physics 1

Vectors, physical quantities, systems of units, motion and Newton’s laws of motion, work, energy, momentum
and the conservation law, rotational motion, angular momentum and the conservation law, equilibrium, elasticity, fluid
mechanics, oscillations, waves, sound, heat, temperature, thermal properties of materials, thermodynamics, the kinetic

theory of gases.

ma32 Wand2 3 (3-0-6)
SC132  Physics 2

Prerequisite: have taken SC 131

Coulomb’s law, electric fields, Gauss’ law, capacitance, dielectrics, electric energy, electric current, conductions
in materials, Ohm’s law, DC circuits, Kirchhoff’s laws, magnetic fields, Biot-Savart law, Ampere’s law, inductance,
magnetic properties of matter, magnetic energy, Faraday’s law of induction, AC circuits, electromagnetic waves, light,

geometrical and physical optics, atomic physics, elementary quantum theory, elementary nuclear physics.

m.161 YJuiansuainen 1 1(0-3-0)
SC161 Biology Laboratory 1
Prerequisite: have taken SC 111 or taking SC 111 in the same semester

Experiments related to the contents in SC 111

m.162 UFUAMs¥IINeN 2 1 (0-3-0)
SC162 Biology Laboratory 2
Prerequisite: have taken SC 112 or taking SC 112 in the same semester

Experiments related to the contents in SC 112

M. 171 Ufiamsnd 1 1(0-3-0)
SC171 Chemistry Laboratory 1
Prerequisite: have taken SC 121 or taking SC 121 in the same semester

Experiments related to the contents in SC121

m. 172 U§iamsindl 2 1 (0-3-0)
SC172 Chemistry Laboratory 2
Prerequisite: have taken SC 122 or taking SC 122 in the same semester

Experiments related to the contents in SC 122



.81 Ufiamsilang 1 1 (0-3-0)
SC181  Physics Laboratory 1

Laboratory practices involving measurement and errors, mechanics, waves and thermodynamics.

m.as2 Ufiamsilans 2 1 (0-3-0)
SC182 Physics Laboratory 2

Laboratory practices involving electricity, magnetism, optics and modern physics.

f. 218 umgé’aﬁm%ﬁwmmaﬂ% 1 3(3-0-6)
MA218 Calculus for Science 1

Limits and continuity of functions, derivatives of algebraic functions and transcendental functions, the chain
rule, derivative of implicit functions, higher order derivatives, Roll’s theorem, the mean valued theorem, applications of
derivative, differential and its applications, antiderivatives, indefinite integrals, techniques of integration, definite integral
and geometric and physical applications of integral, infinite series.

Note : There is no credit for students who are studying or passed MA111 or MA211 or MA216

. 219 upagdadmSuInenmans 2 3(3-0-6)
MA219 Calculus for Science 2

Prerequisite: Have earned credits of MA218

Limits and continuity of multivariable functions, partial derivatives, the chain rule, higher order partial
derivatives, total differential and its applications, application of maximum and minimum of multivariable functions with

unconstraint and constraint, polar coordinate and application of area solving, multiple integrals and applications.

3) RN

a d = A %
Nd. 211 ’J"ﬂﬂﬂﬂ1ﬁﬂ§!!ﬁ$mﬂi‘iﬂﬁﬂﬂ]iﬂ]ﬁ]imﬁﬂﬂu 3(3-0-6)
FD211 Introduction to Food Science and Technology

Human food sources and requirement. Food composition. Properties, changes, and deterioration of food. Unit
operation in food industry. Principles and methods of food processing. Quality assurance and evaluation. Food
packaging. Product development. Food sanitation.

Remark : Students from the department of Food Science and Technology can enroll in the course but the

credits cannot be earned

M0, 212 AgrInanazdelInUMeINUe M 2(2-0-4)
FD212 Food Laws and Regulations
Laws and regulations related to food manufacturing for consumer safety. Standardization. Food labeling and

advertisement. International food standards



9. 311 miﬂixﬁ’uqmmwmmi 3(2-3-4)
FD311 Food Quality Assurance

Prerequisite : Have earned credits of CM 227 and FD 321

Concept, scope and roles of quality control and quality assurance through food supply chain. Quality
assessment measured by physical, chemical, microbiological and sensory methods. Statistical techniques for food quality
control. Total quality management (TQM) and QC circles (QCC). Knowledge in GMP, HACCP, and ISO quality

assurance certification. Field trips.

na. 321 qa%ﬁmmnmms 4(3-3-6)
FD321 Food Microbiology

Prerequisite : Have earned credits of BT 201

Microorganism important in food. Types of food spoilage microorganism and food borne pathogen and
control. Source of contamination. Microorganisms used in food processing and in health food. Effects of food processing

on microorganism. Standard and analysis of microorganisms in foods.

no. 341 mandszerns 1 3(2-3-4)
FD341 Food Processing 1

Post harvest technology. Raw material and ingredients used in food processing. Raw material preparation
including selection, cleaning, trimming and blanching. Unit operations in food industry including crystallization,

filtration, extraction, size reduction and mixing. Properties of water used in food industry. Field trips.

no. 342 manlszeris 2 3(2-3-4)
FD342 Food Processing 2

Prerequisite : Have earned credits of FD 341

Fundamental of food preservation and processing including thermal processing, chilling, freezing,
dehydration, irradiation, fermentation, concentration, and use of food additives. Effects of processing methods on quality
and storage of finished products. Role of cleaner technology for food industry. Food packaging. Emerging technology of

food processing. Field trips.

ND. 343 AIINTINDINS 1 2(2-0-4)
FD343 Food Engineering 1
Prerequisite : Have taken CM 236
Units and dimensions. Mass balance. Energy and heat balance. Thermodynamics. Heat and mass transfer.

Fluid mechanics.



19, 344  IAINTINOINIT 2 3(2-3-4)
FD344 Food Engineering 2

Prerequisite : Have earned credits of FD 343

Engineering principles of importance to food processing, including thermal processing, refrigeration, freezing,
drying, concentration, size reduction, extraction, and filtration.

Y

0. 346  PIMI3H] 3(3-0-6)
FD346 Food To Know

Knowledge in food science and technology applied in daily life including consumption of healthy food, food
absent of pathogen, toxin and contaminant. Understanding food labels. Food advertising literacy.

Remark : Students from the department of Food Science and Technology can enroll in the course but the

credits cannot be earned

f9. 371  1ANDIMIS 1 3(2-3-4)
FD371 Food Chemistry 1

Prerequisite : Have earned credits of CM 227

Composition, structure, and properties of water, proteins, carbohydrates, lipids, vitamins, minerals, and
pigments in food. Chemical analysis of food constituents. Chemical and biochemical changes occuring in these food

constituents during processing and storage, including mechanisms and prevention.

fo. 372 1ANeIMS 2 3(2-3-4)
FD372 Food Chemistry 2

Prerequisite : Have earned credits of FD 371

Composition, structure, and properties of food color, flavoring agent, and food additives. Analysis of food
using spectroscopy, fluorometry, atomic absorption spectroscopy, gas chromatography and high performance liquid

chromatography techniques.

fo. 373 21suazlarIMs 3(3-0-6)
FD373 Food and Nutrition

Transformation and metabolism of food in human body. Nutritive and energy requirement of individual
according to gender, age, career and health. Nutrient interaction. Influence of ethnic culture and eating behavior related

to nutritional status. Application of food technology to solve nutritional problem. Nutritional food labeling.



no. 421 miqmﬁmammi 2(2-0-4)
FD421 Food Sanitation

Prerequisite : Have earned credits of FD 311

Sanitation aspects and roles in food safety approach as required by law in food manufacturing and handling of
foods in food supply chain. Factors affecting microbial growth and controls. Concepts of cleaning and sanitizing.
Cleaning and sanitizing compounds in food industry. Writing Sanitation Standard Operating Procedure (SSOP) manual

to reduce pathogen in food in accordance with standard.

m0.426  aluladNans Mo ImIsHND 32-3-4)
FD426 Food Fermentation Technology

Prerequisite : Have earned credits of FD 321

Types of fermentation process. Fermentation Kkinetics. Bioreactor design and types. Applications of
microorganism and enzymes used in beer, wine, vinegar, soy sauce, soy paste, dairy products, amino acid, indigenous
foods and other fermented foods. Fermentation and purification technology employed for value added products. Field

trips.

no. 427 51)uems 3(2-3-4)
FD427 Food Fungi
Identification, growth, enumeration of food-borne fungi. Mycotoxins. Mycotoxins contamination in foodstuff.

Sampling and mycotoxins analysis. Effect of food processing. Fungal application. Field trips.

N0. 431 N1INAAVDINTIT 2(2-0-4)
FD431 Food Marketing

Marketing theory, concept, and importance for application in food product design and development as well as
product launching. Utilization of significant market information and marketing research emphasized on trends in market
environment and consumer behaviors for strategic planning to successfully achieve the target market and to build or

create competitive advantages.

19.432  MIIANMSITINUNANDINT 2(2-0-4)
FD432 Food Plant Management

Plant layout for effective productivity and in accordance with GMP requirements. Factory and related
environmental laws. Production, quality, and inventory management. Material handling in food plant. Energy

conservation. Production and labor planning. Current management technology and case studies.



19. 436  MINANNANSUNDINS 3(2-3-4)
FD436 Food Product Development

Prerequisite : Have taken FD 341

Importance of product development. Food product development process in accordance with target market
and consumer needs. Generation and screening of new product ideas. Defining and testing product concept. Prototype
development using appropriate formulating techniques, processing and packaging. Product testing, Consumer testing,

and shelf life evaluation. Market testing and new product launching. Field trip

10.437  nsdsziivaamwmelszamdndavesonriis 3(2-3-4)
FD437 Sensory Evaluation of Foods

Prerequisite : Have taken ST 338

Role and importance of sensory evaluation in food industries. Sensory attribute and perception. Conducting a
sensory test. Factors influencing sensory verdicts. Selection and training of sensory panelists. Sensory evaluation tests
and guidelines for choice of test for a particular application. Statistical analysis for sensory evaluation. Guidelines for

reporting sensory results.

0. 438 aﬁﬁﬂﬁqnﬁﬁm%’uqﬂmﬂmsmmﬁ 3(2-3-4)
FD438 Applied Statistics for Food Industry
Prerequisite : Have taken ST 338
Application of experimental design, regression analysis, response surface methodology and mixture design in

food industry including method of data management and use of statistical packages for the data analysis.

no.439 msdamsladadnduazriislglmusmiugaanngsne1¥s

3(3-0-6)
FD439 Logistics and Supply Chain Management for Food Industry

Definition and element of logistics and supply chain management in food industry. Problem and method to
solve logistics and supply chain management problems. Supply chain management strategy and the application of

information technology in supply chain management for food industry. Field trips.

no. 446  aluladnandaminuazialil 3(2-3-4)
FD446 Fruit and Vegetable Product Technology

Prerequisite : Have taken FD 341 and FD 371

Physiology and chemical composition of fruits and vegetables. Factors affecting qualities of fruits and
vegetables. Biochemical changes before and post-harvesting. Post-harvest treatments. Storage of fruits and vegetables.
Industrial processing of fruits and vegetables and quality control. Product deterioration and storage. Waste and by-

product utilization. Field trips.



ne. 447  malwladwanfnmiiiedn? 3(2-3-4)
FD447 Meat Product Technology

Prerequisite : Have taken FD 341 and FD 371

Structure, chemical composition, and microorganism in meat, poultry, and egg. Post-mortem changes of meat.
Quality and grade of carcass. Food additives, equipments, and processing of meat products. Food plant sanitation, quality

control, and quality inspection of products. Product deterioration and storage. Utilization of by-products. Field trips.

no. 448 Mﬂiuiaﬁwaﬂﬁmﬁﬁ'ﬁymﬁuaxﬁ"a 3(2-3-4)
FD448 Cereal and Legume Product Technology

Prerequisite : Have taken FD 341 and FD 371

Structure and chemical composition of cereal and legume. Inspection and grade of cereal and legume.
Processing and quality control of cereal and legume products. Product deterioration and storage. Utilization of waste and

by-products. Field trips.

no. 449 maluladinansamium 3(2-3-4)
FD449 Dairy Product Technology

Prerequisite : Have taken FD 341 and FD 371

Physical, chemical, and biological properties and changes of milk and milk constituents. Quality inspection of
raw milk. Processing and quality control of dairy products. Product deterioration and storage. Utilization of waste and

by-products. Field trips.

no. 456  malulagyuney 3(2-3-4)
FD456 Bakery Technology

Prerequisite : Have taken FD 341 and FD 371

Structure and chemical composition of wheat. Wheat flour milling. Physical and chemical properties of
ingredients and their functions in bakery products. Processing and quality control of bakery products. Deterioration of

bakery products. Field trips.

no. 457  maluladinansaaiilszag 3(2-3-4)
FD457 Fishery Product Technology

Prerequisite : Have taken FD 341 and FD 371

Physical properties and chemical compositions of fish. Quality deterioration, inspection and quality control of
raw materials. Industrial processing of fishery products and quality control. Product deterioration and storage. Plant

sanitation. Value-added products. Waste and by-product utilization. Field trips.



no. 458  malulagussyNamieIns 3(2-3-4)
FD458 Food Packaging Technology

Physical and chemical properties of packaging materials. Formulation of packaging. Food packaging
machineries. Packaging technology. Packaging for various food groups. Packaging design. Shelf life evaluation of packed

food. Field trips.

no. 459  malulagmIeuuTiaeImns 3(2-3-4)
FD459 Food Drying Technology

Prerequisite : Have taken FD 342 and FD 344

Principle of drying. Thermodynamic properties of air-water mixture. Heat and mass transfer during drying
process. Drying kinetics. Mechanism of moisture transfer. Mathematical model for drying. Classification and selection of

dryer. Energy consumption. Field trips.

no. 466  malulag lvaTuaziigu 3(2-3-4)
FD466 Fat and Oil Technology
Chemical and physical properties of edible fat and oil. Extraction and refining. Deterioration. Storage.

Processing for products and quality control. Utilization of waste and by-products. Field trips.

0. 467 audiad e Fuanar Tvenan Sl 3(2-3-4)
FD467 Texture and Color Properties of Food Products

Texture, viscosity, color and separation in food products. Factors affecting those properties during processing
and storage.

Texture, viscosity and color of food. Separation occurred in food. Factors affecting physical properties during

food processing and storage. Physical property assessment.

ne.476  Muinenilesduvesermns 3(3-0-6)
FD476 Fundamental of Food Toxicology

Prerequisite : Have taken BT 282

Definition. Toxin present in environment. Absorption of toxicants. Toxicity. Natural toxins present in food:
phytotoxins, animal toxins and microbial toxins. Chemical toxicant used in industry and agriculture. Food additives,

residues and contaminants. Risk assessment and food safety.

no. 477 mmsm’%m%’wqﬂlmw 3(2-3-4)
FD477 Functional Foods
Definition. Role and function of active ingredient in functional foods. Application in food industry. Related law

and regulations. Labelling. Field trips.



19, 491 MY Tisfurieia
FD491 Field Training
Prerequisite : Have taken FD 321, FD 342 and FD 372
Training for at least 300 hours in institute or industry of which department of food science and technology

approves. Grade is either satisfied (S) or unsatisfied (U)

fo. 492 FummaIneemansuazmalulagniseiring 1(1-0-2)
FD492 Seminar in Food Science and Technology
Prerequisite : Have taken FD 321, FD 342 and FD 372

Review topic in food science and technology. Literature reviews. Presentation and report writing.

n9. 493 ﬂcgmﬁmymﬁﬂmmaﬂ%uazmaiuia?;msmm5 3(2-3-4)
FD493 Special Problems in Food Science and Technology
Prerequisite : Have taken ST 338, FD 321, FD 342 and FD 372
Problem defining. Research hypothesis in food science and technology. Literature reviews. Proposal writing.

Experimentation. Data analysis and interpretation. Report writing and presentation.

19, 496  TdeTimEMOINemanstazmalulagnseIns 3(3-0-6)
FD496 Special Topics in Food Science and Technology

Topics in selected area of innovative food science and technology.

a U
4) IBIVIAVHDNAI1V

a A a o d
f. 236 ﬁ%ﬂmmmsé’fmmmunmmmmuﬁ 3 (3-0-6)

MA236 Linear Algebra and Elementary Differential Equations
Prerequisite : Have earned credits of MA217 or MA219
Matrices, algebra of matrices, inverse of matrices, rank of a matrix, determinants, system of linear equations,
Cramer’s rule, vector spaces, linear transformations, eigenvalues and eigenvectors,
diagonalization of a matrix, bilinear forms, quadratic forms, first order differential equations.
Note : There is no credit for students who are studying or passed MA131
AL 206  IATIBUNIE 4 (3-3-6)
CM206 Organic Chemistry
Prerequisite: Have earned credits of SC 122
stereochemistry, structural effect on acidity and basicity, carbohydrate, lipid, amino acid, protein, reaction
mechanism, nucleophilic substitution, electrophilic substitution, free radical, molecular rearrangement, polycyclic

aromatic compounds, hydrocarbon, heterocyclic compounds. (For non-chemistry major students)



an. 227 iR IzHnazmslszgnd 4 (3-3-6)
CM227 Analytical Chemistry and Applications

Prerequisite: Have earned credits of SC 122

Introduction of analytical chemistry, classification of analytical methods, steps of analysis, quality assurance
in analytical measurements, statistics treatment of analytical data, gravimetric analysis, volumetric analysis in various

reactions, applications of electrochemistry and colorimetry. (For non-chemistry major students)

Aal. 236 InRIBeTlEnd 3 (3-0-6)
CM236 Physical Chemistry

Prerequisite: Have earned credits of SC 122

Ideal and Real Gases, Law of Thermodynamics, Thermochemistry, Free Energy, Chemical Potential, Partial
Molar Quantities, Phase Equilibria, Phase Diagrams, Thermodynamics of Mixing, Colligative Properties, Activities,
Chemical Equilibrium, Equilibrium Electrochemistry, Kinetic Theory of Gas, Maxwell’s Distribution Law, Transport
Phenomena, Chemical Kinetics, Rate Equations and Mechanism of Chemical Reactions, Reaction Catalysis and Enzyme

Kinetics. (For non-chemistry major students)

N¥. 201 YATIINEN 3 (3-0-6)
BT201 Microbiology

Prerequisite : 1. Have taken SC111 and SC112

or 2. Have taken SC113

Types, morphologies, characteristics, growth, metabolisms, and reproduction of microorganisms, taxonomies,
classifications and identifications of microorganisms, relationship and influences of microorganisms on ecosystems,
controls of microorganisms, immunology, and applications.
ny. 202 UHuAMsgarIInen 1(0-3-1)
BT202 Microbiology Laboratory

Prerequisite : Have taken or Currently taking BT201

Laboratory approaches in Microbiology.

Nn%. 282 ¥ AN 3 (3-0-6)
BT282 Biochemistry
Prerequisite : 1. Have taken SC111 or SC112 or SC113
and 2. Have taken SC122 or SC127
Structures, properties, functions, and biological roles of biomolecules, metabolisms of carbohydrates, proteins,
lipids, and nucleic acids, enzyme Kinetics, controls of metabolic pathways, introduction to genetic engineering,

biotechnology, and applications.



ny. 284 U{oAMITUAN 1(0-3-1)
BT284 Biochemistry Laboratory
Prerequisite : Have taken or Currently taking BT281 or BT282

Laboratory approaches in Biochemistry or Fundamental Biochemistry.

da.338 msaamm‘umsmamﬁm%’u?nmmaﬂ% 3 (3-0-6)
ST338 Experimental Designs for Science

Prerequisite : Have earned credits of TU 155

Basic concepts of experimental designs; completely randomized design; randomized complete block design,
latin squares design; factorial experiments; split plot design; repeated measures design; analysis of covariance; use of

statistical packages.

ay. 396 my16’@nqmﬁa@ﬂﬂsxmﬁmﬁ‘mms 2 3 (3-0-6)
EL396 English for Academic Purposes 2

Prerequisite: Have earned credits of EL 296

Practising listening, speaking, reading and writing at a more advanced level for academic purposes, note-
taking, paraphrasing, summarizing, interpreting data from graphs and charts, reading research reports, giving

presentations.
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