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Condition : For third year student up who learned the
subjects in chemical engineering not less than 88 credits

Training in chemical engineering in organization approved

by the department for a period not less than 8 weeks or 320 hours
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Industrial Excursion
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Visit study industry plants in Thailand related to
chemical

engineering field to increase knowledge and

experience for a period of 5-10 days or 40 hours

230-520
fusalfnaen
Catalyst

3(3-0-6)
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Basic of

characterization, testing and theory of heterogeneous catalysts;

principles catalyst in preparation,
chemisorption, adsorption isotherms, diffusion, surface kinetics,

promoters, poisons, catalyst theory and design; development of

industrial catalyst and examples of important industrial
applications

230-543 3(3-0-6)
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Drying Technology
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This course covers a very wide range of studying the
theory and drying technology; the details with thermodynamics,
heat transfer, fluid dynamics, transport phenomena, psychometric
chart, physical and thermal properties of agricultural products,
food, cereal grains and principles of drying; mathematical model
are also proposed for determining drying kinetic of grain and
food product; application of drying on industrial processes is also
provided

230-560
URiamsmmizHdIemeenig
Food Unit Operations
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Food chemistry; food compositions and reactions:

3(3-0-6)

proteins, starch, carbohydrates, sugar, fats, vitamins, starch
gelatinization, maillard browning, caramelization; food rheology,
newtonian and nonnewtonian fluids; pipeline design; mechanical
energy balance; friction factor and Reynolds number; heating and
cooling processes of food; thermal properties of food; food
microbiology, aseptic processes, sterilization and pasteurization,
food freezing, freezing time calculation; food dehydration; types

of dryers; deep-fat frying
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Bloprocesses for Env1r0nmental Control
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Basic  microbiology, characterization, bacterial

cultivation, bacterial isolation, bacterial maintenance and
bacterial control; applications of bioprocesses in environmental
control; wastewater treatment by activated sludge, biotrickling
filter,

denitrification; contaminated land treatment by bioremediation;

rotating  biological contactor and nitrification/

air pollution treatment by biofiltration and biodesulfurization

230-571
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Alternative Energy Engineering Technology
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Fundamentals of energy transport with applications in

3(3-0-6)

various areas of technology; heat generation in matter, modes of
heat transfer including conduction, single- and two-phase
convection, and radiation; analysis of steady-state and transient
energy transport phenomena; application of high efficient for
conservation of energy; effect of renewable energy on

environment

231-001
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Co-Curricular Activities
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Activities integrating body of knowledge emphasizing

1(0-0-3)

those activities for the benefits of society and mankind as first

priority; cultivating morals, ethics and public mind,

teamworking within and/or across disciplines under the

supervision of advisors

231-201
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Material and Energy Balances
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Introduction to chemical engineering calculation:

4(4-0-8)

stoichiometry and material balance calculation; recycling,
bypassing and purging; use of chemical and phase equilibrium

data; energy balance

231-202
msmnandadaavludninssunil
Numerical Method for Chemical Engineering
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Chemical engineering system equations;

3(3-0-6)

numerical
methods for chemical engineering problems; numerical error;
root finding for nonlinear equation; root finding for linear

system; fundamental of process optimization; introduction of

interpolation and extrapolation; numerical differentiation;
numerical integration; numerical method for differential
equations

231-204 3(3-0-6)

IRMEMWEIMIUIAINIIAN
Physical Chemistry for Chemical Engineers
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Thermodynamics of solution; electrolyte solution;
chemical reaction and chemical equilibrium in single phase and
in multiple phases; electrochemistry; Nerst theory; Faraday
theory; surface chemistry; adsorption isotherm; chemical reaction

on surface

231-212
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Thermodynamlcs I

ngmawuma ﬁawmamwwamﬁm ﬁaﬂﬁnumm
Fagunnasmaniuazmidszgnd auuazanuden auila
mmmim’qm nszuaums lnaveavedlna  nsnas
auliAN1agUMNAmMans YeIaIIA1e q 11T M9 LAz
AUMTADIUE dnBULMI avesved Inaluneuazmslva
HiRarian1eg igininisTun eulnsd

The first and the second laws of thermodynamic,

3(3-0-6)

thermodynamic functions and applications; work and heat;
of fluid;

thermodynamic properties of substances from graphs and tables

properties of pure substances; flow processes
and equations of state; fluid flow inside pipes and flow through

nozzles; Carnot cycle; entropy

231-213
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Chemical Engineering Thermodynamics
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Prerequisite : 231-212 Thermodynamics [
of
substances from equations of state; properties of mixture and

Determination of thermodynamic properties
phase equilibrium; fugacity and activity coefficients; Gibbs-
Duhem equation; vapor-liquid equilibrium and equilibrium in
chemical reactions

231-244
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Physical Chemistry Laboratory for Chemical Engineers
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Laboratory in

1(0-3-0)

applications of thermodynamics,

electrochemistry, surface chemistry and chemical kinetics

231-311
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Momentum and Heat Transfer
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of fluids; fluid
application; fluid dynamics; fluid flow phenomena and basic

Physical properties static and
equations of fluid flow; Internal flow and external flow; fluid
transporting devices; fundamental of heat transfer; steady heat
conduction and transient heat conduction; natural convection
and forced convection; heat transfer coefficient; heat radiation;
heat exchange equipments

231-321
saunamanidnnssumiinazmseenuuuifnsal
Chemical Engineering Kinetics and Reactor Design
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3(3-0-6)

of
fundamentals to the analysis and design of chemical reactors;

Application thermodynamic  and  kinetic
type of reactors: single reactor and multiple reactor systems;
isothermal and non-isothermal operation: homogeneous reactors

and introduction to heterogeneous reactors

231-322
IAINTINOUMA
Particle Engineering
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Characterization and properties of solid particles; size
reduction; mixing; mechanical separation of solids from fluid:
screening, filtration, sedimentation, centrifugal separation and
cyclone; fluidization

231-323
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Unit Operatlons I
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Theory of diffusion; Fick’s first law; prediction of

3(3-0-6)

diffusivities; mass transfer theories; mass transfer coefficient;
evaporation; drying; adsorption and crystallization

231-331
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Chemical Engineering Equipment Design
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Prerequisite : 231-311 Momentum and Heat Transfer

3(3-0-6)

Design information and data; standards and codes used
in equipment design; material of construction; design of process
plant piping, fluid control instruments, fluid movers, pressure
vessels, heat and mass transfer equipments; equipment pressure
drop

231-333
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Environmental Control
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Impacts of environmental pollution; environmental

3(3-0-6)

quality standards; source and characteristics of pollutants and
industrial wastes; treatment of wastewater, air pollution and
harzardous wastes

231-334
anulasasalumsdfiamsmadninssuail
Safety in Chemical Engineering Operations

3(3-0-6)
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Principles of safey and loss prevention control; hazard
identification and handling including risk assessment; principles
of
environmental system management standard ISO 14001;

safety management; legislation and safety laws;
Occupational health and safety management system standard

ISO 18000
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Chemical Engineering Processes
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Studies of production processes in industrial plants;

3(3-0-6)

raw materials, energy, industrial equipment, safety and
environment impacts; visit study of related factory
231-337 3(3-0-6)
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Economics and Apapllcatlons
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Basic principle of economics; accounting data and
financial statements; economic evaluation in plant design;
economic evaluation for alternative selection and investment of

chemical processes; business plan

231-340
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Cooperative Education
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Condition : For fourth year student who is in study

9(0-0-45)

plan 2 (Cooperative Education) and already learned the subjects
in chemical engineering curriculum for 135 credits

Training in chemical engineering in organization
approved by the department for a period not less than 16 weeks

or 640 hours, evaluation carried out by both the advisor and the
entrepreneur, at the end of operation student must have oral
presentation and submit a final report to the entrepreneur and
advisor

231-341
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Engineering Laboratory
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Experiments

1(0-3-0)

in mechanics of solid and fluid;

thermodynamics and heat transfer

231-342
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Chemical Engineering Laboratory I
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Prerequisite : 231-322 Particle Engineering

1(0-3-0)

Experiments in fluid mechanics and solid particle: solid
separation, fluidization, particle size distribution, particle size
reduction and solid drying.

231-424
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Unit Operations IT . .
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3(3-0-6)

of
distillation;

Principles distillation;  binary  distillation;

multicomponent gas absorption; liquid-liquid

extraction; leaching

231-425
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Process Dynamlcs and Control
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Prerequisite : 322-201 Basic Mathematics II1

Chemical industrial process control and variables;

3(3-0-6)

mathematical modeling of chemical engineering systems;
solution techniques; transfer function; dynamic of first order and
higher order systems; control system instrument; feed back
control; dynamic and stability of control system; frequency
response; control system design; introduction to advance control

systems
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Chemical Engineering Plant Design
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Process design; material and energy balances; process

3(3-0-6)

flowsheet; plant location and plant layout; cost estimation;
economic evaluation of the process; optimum design and
material selection; safety and environmental considerations in

plant design

231-436
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Computer Applications for Chemical Engineers
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Calculation in thermodynamics; conservation of mass

3(3-0-6)

and energy; kinetics; transport phenomena of mass, heat and
momentum; data regression analysis; modeling of chemical
industrial plant; unit operation models and simulation of

multiplex unit operations for process design and production

231-443
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Chemical Engineering Laboratory 11
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Corequisite : 231-424 Unit Operations 11
Experiments in mass and heat transfer operations:

1(0-3-0)

liquid-liquid extraction, leaching, distillation, gas absorption,
drying and evaporation

231-444

M3fnElnIanuUIAINTsIAL

Chemical Engineering Project Work Study
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Perform a review of a research work under the

1(0-2-1)

chemical engineering topic; plan a research methodology;
prepare a proposal and presentation under supervision of project
advisor

231-445
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Chemical Engineering Project
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Prerequisite :
Work Study
Continue the research work from course 230-444;

3(0-6-3)
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231-444 Chemical Engineering Project

perform an experiment according to the experimental design;
observing and discussing the obtained results; prepare a research
presentation and a research manuscript supervised by project
advisor

231-462
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Corrosion
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Principles of corrosion; electrochemistry; metallurgy;

3(3-0-6)

material properties; impact of parameters related to corrosion;
type and cause of corrosion; corrosion rate and corrosion testing;
corrosion prevention and control

231-463
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Polymer Technology )
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Physical states and transition temperatures; synthesis of

3(3-0-6)

polymer; structure and property relations; mechanical properties;
viscoelastic behavior; time-temperature superposition principles;

dynamic  mechanical responses; product technology:
compounding, extrusion and moldings
231-466 1-3(x-y-z)
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Special Topics in Chemical Engineering I
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Current topics of interest in chemical engineering as
arranged by the Department approved by the faculty committee



231-467
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Special Topics in Chemical Engineering I1
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Current topics of interest in chemical engineering as
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arranged by the Department approved by the faculty committee
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Special Topics in Chemical Engineering II1
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arranged by the Department approved by the faculty committee
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Special Topics in Chemical Engineering IV
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arranged by the Department approved by the faculty committee

231-472
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Petrochemical Technology,
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Introduction to basic concepts of petroleum and

3(3-0-6)

petrochemical industries; sources of petroleum; surveying and
drilling crude oil; economic aspects of refinery; processes of
manufacturing crude oil products; analytical method of

petroleum products; distillation and petroleum processing;

natural gas industries; petrochemical industries; energy
conservation and renewable energy
200-101 1(1-0-2)
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Introduction to Engineers
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History of engineering and evolution of various fields

of engineering; major engineering achievements in each

historical ages; some related engineering professional

organization; engineering ethics; systematic problem analysis

and solving; presentation techniques

211-211
nanyadmanssulnih
Fundamentals of Electrical Engineering
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DC circuit analysis;

3(3-0-6)

voltage , current and power;
Ohm’s law and Kirchhoff’s law; AC circuit analysis; real and
reactive power; power factor; power factor correction; three-
phase systems; methods of power transmission; transformers;
introduction to electric machinery; generators and motors; basic

electrical instruments

212-202 .
UfiamsImnssuluiluiesdu
Basic Electrical Engineering Laboratory
51035119R UiT oUW : 212-211 2995 WHh v3e 211-
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iWosdu 1nea19 Wi anentuginsaiuazinsesiioaesa
e

1(0-3-0)

212-211 Electric  Circuits or 211-211
Fundamentals of Electrical Engineering

Corequisite

Approximately 10 laboratory experiments in basic

electrical circuits, instruments, appliances, and measuring
instruments

215-462 3(3-0-6)
WAINUHY MDY

Renewable Energy
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Solar radiation, characteristics, measurements and
applications; design and performance of certain equipment, solar

still, solar water heater, principal of photovoltaic, types of PV



cell, design and installation of PV panel system for household;
wind energy, characteristics, potential and applications; wind
turbine design and performance; other non-conventional energy
sources; biomass, water etc. and applications

215-463
mdszndanasanu
Energy Conservation
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Introduction to energy conservation, basic concept of

3(3-0-6)

heat, work and energy; energy conservation techniques in
various systems; building, comfort heating system, refrigeration
system, air-conditioning system, different types of power plants,
water supply system and lighting system

215-111
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Engineering Drawmg I
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The significance of drawing; instruments and their

3(2-3-4)

uses; freehand lettering; applied geometry; pictorial sketching;
theory of orthographic projections of points, lines and planes;

sectioned views; size description, dimensions and
specifications; introduction to computer aided drawings
220-102 3(3-0-6)
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Engineering Mechanics [ B
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Corequisite : 322-101 Basic Mathematics |

Fundamental concepts and principles of statics; two
and three dimensional force systems; composition and
resolution of forces; moments, couples and equivalent force
system; equilibrium of particles and rigid bodies; free body
diagrams; analysis of trusses, frames and machines; friction;

centres of gravity; centroids; moments of inertia of plane areas;
Mohr's circle of moment of inertia; method of virtual work;
stability

3(3-0-6)
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220-451
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Water Supply and Samtal;y Engmeermg .
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Significance of water, nature and water; water demand;
types of water sources; water quality and standard; water
treatment system; aeration process; coagulation and flocculation
filtration wastewater

process; and disinfection process;

characteristics and properties; wastewater collection system;
wastewater treatment system and standard; physical, chemical
and biological treatment system of wastewater; characteristics
and properties of municipal solid waste; source reduction and
recovery of municipal solid waste; composting and incineration

of municipal solid waste; air and noise pollution

227-251
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Engineering Statistics I
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Statistical method; properties

3(3-0-6)

of data and analysis;
probability; random variable; discrete probability distribution
function; continuous probability distribution function; sampling
distribution; estimation theory; test of hypothesis; analysis of
variance; simple linear regression analysis, correlation

227-331
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Quality Control
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Prerequisite : 227-251 Engineering Statistics [
Statistics for quality control, control charts for
variables, control charts for attributes, other types of control
charts; acceptance sampling, OC curve, single sampling plan,
rectified single sampling plan, double sampling plan, rectified
double sampling plan, continuous sampling plan, multiple
sampling plan; military standard MIL-STD-105 E (ANSI /
ASQC Z 1.4); sampling plan for variables; quality cost analysis,
reliability theory; total quality management (TQM); quality
management system, [ISO 9000:2008, national quality award

227-462
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Industrial Laws
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The Engineering Act; case studies in industrial laws

1(1-0-2)

such as the Factory Act; the Machinery Registration Act and the
Hazardous Substance Act; the legal proceeding for establishing
a factory; Town and Country planning Act and local
administration regulations related to factory business; labor
relations, labor welfare and social security laws; other related

environmental laws

227-467
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Entrepreneurship
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Introduction  to

3(3-0-6)

new  entrepreneur  creation;

entrepreneurship appraisal, business opportunity analysis;

project feasibility study, business plan, SWOT analysis, market
survey and research, marketing strategy for new business,
business  marketing,  marketing planning;  production
management, production and service planning; organization and
human resource management; accounting, financial analysis,
financial planning; business’s risk analysis; intellectual property
management, investment funding sources, tax and business laws
and regulations, business networking, public sector’s services

and facilities; business ethics

235-230
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Engineering Materials
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Study of relationship between structures, properties,

3(3-0-6)

production processes and applications of engineering materials
i.e. metals, polymers, ceramics, composites, electronic materials,
concrete and wood; phase equilibrium diagrams and their
interpretation; mechanical properties and materials degradation

237-350 3(3-0-6)
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Polymer Engineering
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Prerequisite : 235-230 Engineering Materials

Overview of polymer and application; polymerization,
type, structure, property and characterization of polymers;
processing of polymer products; polymer composite; rubber
technology and engineering; selection, design and environmental

aspect

237-405
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3(3-0-6)

F192MAVGEOURIUNOY : 237-322 19 1ANE 130
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237-322 Metallic Materials or 237-341
Ceramic Engineering or 237-350 Engineering Materials

Prerequisite :



Materials selection based on the required properties;
design of component and products and economic consideration;
selection of manufacturing process and materials forming;
introduction to reverse engineering; cases study for materials
and process selection

237-482
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Waste Recycling

3(3-0-6)

J o = [
LﬂiH§ﬁ1ﬁ@]§ua$uiﬂﬂ1ﬂﬂlﬁ]ﬂﬂ1§u1ﬂlﬂﬁlﬁﬂﬂaﬂﬂ\lﬂ%}

TmiTagiinsands n3sudteaa msldiagnsldwdanu
ﬂJENlﬁﬂﬁ]?ﬂii\iﬂ1u@ﬂﬁ1ﬁﬂﬁiﬂlla SINHATINITY UASNIT
ﬂ'J“]JﬂﬂJﬂ'lﬁﬂuLl]ﬂusllENﬁ\il!')ﬂﬁﬂll!fﬂﬂjuiﬁﬂﬂ'lﬁllﬂﬂiﬁﬂ
mﬂTuTaﬂmiuwauﬁﬂiuaﬂﬁmﬂﬁuw 9 1Fu
Qﬁﬁﬂ’fﬂiill!.ﬁﬂﬂllﬁdﬂﬁﬂﬂﬁ? !“]J'ﬁ'lllﬂ ﬂlaﬂﬂiﬂﬁﬂﬁ'
wmﬁammwﬁu% NITATY ﬁ?ilﬂ‘ﬁ NILNHATUAS YN T
navn ¥ In

Economics and policy of materials recycling in terms
of process, materials utilization, energy consumption, industrial
and controls of environmental

and agricultural wastes

contamination; materials separation technology; recycling
technologies in various industries such as irons and steels,
ceramics, electronics, chemical

plastics and fibers, papers,

industries; recycle of agricultural and public wastes

242-101
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Introduction to Computer Programming
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Computer concepts, computer components; hardware

3(2-2-5)

and software interaction; electronic data processing concepts;

event-driven programming concepts; high-level language

programming concepts; program design and development
methodology; data types; constant; operations and expression;
statement and compound statement, flow controls, sequence,
alteration and iteration; subprograms and parameter passing
process, scope of variable and subprogram, arrays and data

structures

322-101
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Basic Mathematics I
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Mathematical induction; function and graph; limit and

continuity; derivative; application of derivative; integral;
improper integral; application of definite integral

322-102 3(3-0-6)
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Prerequisite : 322-101 Basic Mathematics I

Sequence and series; partial derivative; first order
ordinary differential equation; second order differential equation
with constant coefficient and application; laplace transform and
application; polar coordinate

322201
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Prerequisite : 322-102 Basic Mathematics 11

Multiple integral; vector calculus; line integral and

3(3-0-6)

surface integral; ordinary linear differential equation with

variable coefficient; Fourier series; partial differential equation

712-151 )
Inenmansmsermsuazlavinmsiesdiv
(Introduction to Food Science and Nutrition)
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Definition and correlation of food

2(2-0-4)

science and
nutrition; food and nutritional status of the country and the
world; factors affecting human consumption and nutrition status;
food deterioration; applications of food science to preserve
foods; changes of nutrition in raw materials and products; trends
in food production in response to food and nutrition demands

712-231
nHMS

3(3-0-6)



(Food Chemistry)
5183%1U\1ﬂﬂliﬂuﬂ@u 712- 151mmﬂmmmsmmmaw
Tﬂwmmﬁmmﬁu 721-232 LﬂJJfJu‘VlﬁfJ 1
Prerequisite : 712-151 Introduction to Food Science and
Nutrition, 721-232 Organic chemistry [

Iﬂi\iﬁi%ﬂlﬁ ﬁﬂJUﬁVﬂ\‘iLﬂllﬂlﬂ\i@\iﬂl]ﬁ naﬂu
[REN(NP] ﬂﬁLl]ﬂﬂutLﬂaﬁﬂNLﬂﬂJﬂl@ﬂ’]ﬂﬂﬂUlLﬁ"’Nﬁ@mm”ﬂﬂ?ﬂ?i
sgnemanalsgiluagmaAuinm mqmaﬂummﬁ

Structure and chemical property of compositions in

food; chemical changes of food raw materials and products
during processing and storage; food additive

712-232

Ugiamsaierns

(Food Chemistry Laboratory)

SIINTIAVITOUTIN : 712-231 1ANOINIT

Co requisite : 712-231 Food Chemistry
ﬂgmmimuﬁwwnmmm mﬁgﬂaﬂuuﬂm

senemsnalsgyl uazmsinunevesingdy uazwansumn

01115

1(0-3-0)

Practice in chemical properties and their changes
during processing and storage of food materials and products

712-241
903INNd SV IIHazINYINMS
(Microbiology for Food Science and Nutrition)
318331 AVTEUNOU : -
Prerequisite : -
¥aNUDIATIING auUNTdriianie Inseadiaves
Iad WUFAAAT NITIN3QYUIAZ IINUBATY MIIANUIANY
ANNINATOUNINAADNITI YUDINAUNTE NITAILAN
aunid malszgnalaunisneeisuaz Tayums
Principles of microbiology; groups of microorganisms,

3(3-0-6)

cell structure; genetics, growth and metabolism; classification;
environmental effect on the growth of microorganisms; control

and applications of microorganisms for food and nutrition

712-242
UiamsgardImendmiveninsuazlarinms
(Microbiology for Food and Nutrition Laboratory)
TOIFNTIAVFTOUTIN : 712-241 JFIINNTHTUDIMTHAL
Tnguims
Co-requisite : 712-241 Microbiology for Food Science and
Nutrition i Y
1Jﬁﬁaﬂmﬁmﬁumﬂﬁﬂﬁumumqqa%ﬁwm s
msﬂummsmﬂmmm AR mﬂﬁﬂmsdw
wmauma mmﬂnwmm Wuiwaugaunid mildndos
anssay nisdeuduuniiGe uawmsﬂiwqw%

a

auUNIgINeIMIsLas In¥uns

a

1(0-3-0)

Basic techniques for microbiological laboratory; media
preparation and sterilization; transfer of culture; isolation and

enumeration of microorganisms; the use of microscope;

10

bacterial staining and applications of microorganisms for food
and nutrition

712-252 3(3-0-6)
maudsgerms 1
(Food Processing I)
1A VFToUNDU : -
Prerequlslte

nAULAZMITANT w3oeilenaziimslu ms
uﬂigﬂmmi 1&un mslFanudu msldnnudou M3

ganes msiute mIsuaiu msnea Mmsvinaod M lesed
malulad weiida maluTadnilumsuisziernns uazwa
voamsulsgiaeaniinvedniring

Raw materials and managements; equipments and
methods in food processing such as refrigeration, thermal
processing, extrusion, drying, = smoking, frying, fermentation,
radiation, hurdle technology, and new technologies in food

processing; effects of processing on food properties

712-253
dgiianmsmlsglerms 1
(Food Processing Laboratory I)
318731 9AVITEUTIY - 712-252 Mantlsgienns 1
Co-requisite : 712-252 Food Processing I

Uiiams masndougumMNingaLILaznIIANg
Tagaumemanilygll mﬂﬂsmsmmuavmmﬂﬁﬂmmimﬂ
35a199 1dun msumidenuia msmanedlsd
Myanes lsd Myt Mseod ludAn M3
suAU Mysaned azms 1% luTasn

Practice in inspection of raw material quality for

1(0-3-0)

food processing; the use of equipments and food processing in
various methods such as freezing, pasteurization, sterilization,
drying, osmotic dehydration, smoking, extrusion, and microwave

712-333
MIAATHIOIMNS
(Food Analysis)
FIINIAVFTOUNDU : 712-231 IANDINIT
Prerequisite : 712-231 Food Chemistry
ﬂ’JHJﬁWﬂfUﬂl@\'IﬂWi’JL‘ﬂiWw‘Viﬂmﬂ1WWﬁﬁﬂmcﬂ®ﬂ’ﬁi
ﬂ”li']lﬂ‘iW ‘I’iﬂﬂ!ﬂ1WTﬂ\1LﬂM WannIsuay mﬂ%msawe
'Jl,ﬂ§1 14 mimmwmﬂﬂaﬂuuﬂmﬂmmwmmwammm
DINT LL’L!’J‘V]Nﬂﬁ’JLﬂ51314?”'59]’0\1?7\1?781”611415?ﬂ%ﬂﬂ
The importance of the chemical quality analysis for

3(3-0-6)

food products; principle and application of instrument analysis;
monitoring the quality changes of food products; guideline of
suspicious substances analysis in halal food

712-334
UFiamsInnzrienns
(Food Analysis Laboratory)
FArNTIRUE U : 712-333 MIAATILHOMS
Co-requisite : 712-333 Food Analysis

1(0-3-0)



ﬂauwmmmmwamﬁ AOUNIUANVBIDINT 19U

Talsdn sy ele nazidr msdnsizimanlasunlas

AUATNYBIBINIS N5 AN IZHA s AR Aedelue s a1a1a

mﬂmmmwmmﬁm manamlalasalnd) vazlnsuila
A5l

Practice in chemical composition of food: protein, fat,

fiber, and ash; analysis quality changes of food products;

analysis of suspicious substances in halal food; analytical
instrument operations;  spectroscopy and chromatography
techniques

712-343 4(3-3-6)

YaunsddmSuwandaaerns

(Microbial for Food Products)

IIFNTAVTIUNDY : 712-241 0TI MV IMITHAL
Tnauins, 712-242 YPamsgarImedmiveisuas
TnwuINg

Prerequisite : 712-241 Microbiology for Food Science and
Nutrition, 712-242 Microbiology for Food and Nutrition
Laboratory

ﬁ]ﬁuﬂiﬂﬂuﬂ??ﬂﬁ?ﬂﬂ]ﬂﬂ@?ﬂ?i %aumwwﬂw
't‘)TVi15lu1lﬁﬂllﬁwﬂ11ﬂlﬂﬂiiﬂ ﬂ%ﬁ]ﬂﬂﬂﬂﬂﬂ@ﬂ?ﬂ%iﬂejmﬂiﬁ
Y999auNTd11u01M1T MInuANIAUNIE Alanasouay
WIATFIUVBINAAT UGS MIATINUATIZHAUNTE U
psszianaeg mildlse Texinngauniddmsums
HANDIN3

Microorganisms in foods, microorganisms causing
food spoilage and food borne disease; factors to the growth of
food microorganisms; controlling the microorganism; safety and
standard of food products; methods of microorganism analysis
in various food; utilization of microorganisms for food
production

712-354
IAINTINDINS
(Food Engineering) .
e3vfanuiEeuneu : 723-111 Rananali 1
Prerequisite : 723-111 General Physics |
dugasenINdgaianasaugatal Nquj

FAUNANAASVOIATITUAZNAINY NITUIUATRINZHUIY
TUIRINTTU0IMIT MIAAVUIA MTUENIAY MSHAL
911113 M3 ¥inaanmdiatu 3Telad VOIDINIS
AnNzARIELNT MIBBNIUUNTTUIUMIHER

Phase equilibrium and chemical equilibrium; Kinetics

3(3-0-6)

law of mass and energy; unit operation in food engineering; size
reduction; separation and mixing of food;emulsification; food
rheology; glass-transition; process-production design

712-355
URamsIaInssuers
(Food Engineering Laboratory)
TOIBNTIAVFTIUTIN : 712-354 IAINTTNOINT
Co-requisite : 712-354 Food Engineering

1(0-3-0)

11

Ufiamssunszuiumammigniae laun s
AAVUIA ﬂ'lillﬂﬂlla&’ﬂﬁWﬁll61W1§ﬂ13ﬁ11ﬁlﬁﬂﬁﬂ1waﬂﬂﬁu
FTeTatves0 113 annzadouia msusiiu

Practice in laboratory about unit operation such as size
reduction, separation and mixing of food, emulsification,food
rheology, glass-transition, refrigeration

712-356
mausgorns 2
(Food Processing IT)
F1eI AV eUNoY : 712-252 Manilsgiens 1,
712-253 Ugiamsnilszilemis 1
:712-252 Food Processing 1,
Processing Laboratory |

M3 lssnulsgalemis Viuay s
ﬂiuﬂimmmwuﬂﬂuamﬁmﬂiiumms nszuIUMsus
iﬂwamﬂmmmmiﬂswmﬂmm mﬂmmmuaiummﬂﬁiﬂ
GRIRE] mﬁmmmmmi MIRVIIBMAZMIAIVANAUAN
Hanf

Food processing plant lay out;

3(3-0-6)

Prerequisite 712-253 Food

water and water
treatment in food industry; processing of various food products;
the use of equipments in food processing; food packaging;
storage and quality control of products

712-357
dguianmsmlsglerms 2
(Food Processing Laboratory II)
318331 IAVFEUTIY : 712-356 Maniligilenns 2
Co-requisite : 712-356 Food Processmg II

UFans n1siatend 19 lunisulsgennns
nye mummﬂﬁﬂmmiﬂﬁ mwmm 1aun 8113nzia
edad muu Y SIATE Suudauits fn wa”lu s
uﬂiﬁﬂumuzwamﬁminﬂ HAZUTTYNUNIMT
treatment
processing of various foods such as sea foods, animal meat, milk,

1(0-3-0)

Practice in water for food processing;
egg, cereals, dried seed legumes, edible oil processing and food

packaging

712-371
gUINIEIMNS
(Food Sanitation)
IRV eUNoY : 712-252 Manilsgenns 1,
712-343 aunsddmsunaasusionns
Prerequisite : 712-252 Food Processing I, 712-343 Microbial for
Food Products .
nanmsguintauazranlianalumsnanemis
mMInslsziivanuiingnss maiaed
ANIVANINGA TUYATIHNTINDINITUAZDINITIIA1A NI
Jamsveudenaniudiznounsuazina luladdzoln
AYUUIDINIS
Principle of food sanitation and good manufacturing

3(3-0-6)

practice; inspection and assessment of food manufacturers;

hazard analysis and critical control point in food industry and



halal food; waste treatment in food manufacturing enterprise
and cleaning technology; food laws

712-372
msdszivaanneIns
(Food Quality Assurance)
T8I 1AVITEUNDU : 712-356 M3ulsgiemis 2
Prerequisite : 712-356 Food Processing 11

ANuAIYIazeIRlsENeUVEINUAINOINIT M3
Ysziiuquainemisnialssamdudauaznianienin
HUIANUAAAIUAWAIN TLUVNITUTHITNIUAMNIN D15
VIMTNUAUMNIATHANMINETDA

Importance and composition of food quality; sensory

4(3-3-6)

and physical evaluation of food; concept of quality; quality
system; statistics for quality management

712-391 3(2-3-4)
!!W‘H!!‘U‘U‘ﬂﬂﬁ@Qﬁ’1ﬁ§ﬂ%ﬂﬂ]ﬂ1ﬁﬂ%ﬂ1ii’)]1’ﬂi!!ﬁ$1ﬂ‘lfﬂ]ﬂ]i
(Experimental Design for Food science and Nutrition)

NANMINNLHUNIINAGD MIFUAIDEN
msnfSeuifieuaesdauny unuMsNAABIMUDFUANY 50l
HHUAMINADBIUUVDABNGY LHUMITNARBIUU LIRS FA1AY
UHUMINAaeLU UL AN ua ﬂ?iﬁlﬂi1$ﬁ’ A1
wlssausan m3lFTsunsudidegmeada

Principle of experimental designs; sampling; two-
variable comparison; randomized complete design; randomized
block design; latin squares design; factorial design; analysis of
co-variance; using statistical software
712-413 2(2-0-4)
mndangudmSuInenmanimsenisuazlarinms
(English for Food Science and Nutrition)
TIFNTIAVGFTOUNOY : -
Prerequisite : -

ﬂThI”I’t’Nﬂf]HWN*1311!1/]‘16]35’11!1/]1\1’31/]ﬂ?ﬂ?ﬁﬁiﬂ”ﬁ’t’ﬂﬂ?i
waz Inyuims ﬂTiE]ﬂ!‘]J‘VIﬂ’JHJ‘V]N’J‘V]EﬂFﬂﬁ@]SﬂTS’Eﬂ‘ﬁ?‘illﬁw
TarvuIns Myaunul MsduauouaznsUeUT1UNI
Ineenaasmsemisuas Insuins s ed iU
dunbaian

Fundamental English used in food science and
nutrition; article reading in food science and nutrition;
conversation, presentation and report writing in food science
and nutrition; English for job interviews

712-492 1(0-3-0)
FunmaOngmansmsnmsnazlrinms
(Seminar in Food Science and Nutrition)
SR VITIUNOU : -
Prerequisite : -

nszuumsdudpdeya mslnazduazdunsizi
unanmiedeudeuionluiateiiiaulaniediu
Inenmaasnso1suaz Inrms uaziinaueHaNy

12

Information searching; analyzing and synthesis an
assay relating to selected current topic in Food Science and
Nutrition, and presentation

712-493 1(0-3-0)
Tnsenamddemadnnmanimsemsuazlnyinms
(Research Proposal in Food Science and Nutrition)
F10IBNTIAVGOUNDY : 712-391  HHUHVUNAADIFINT U
L’SVIfﬂ?ﬂﬁﬂ§ﬂ1561w1511ﬁ$1ﬂgﬁu1ﬂ15
Prerequisite : 712-391 Experimental Design for Food science and
Nutrition )

nmsauaiazsiusindeya minslandisouas
ﬁﬂJiJGlﬁﬂ! NITINUAUNITNAQD ﬂWﬁlGUEJLl!La ‘L!Hﬁu’ﬂiﬂixi
iN\ﬂu’J‘DfJﬂﬁJﬁl@]ﬂHm u?ﬂ]@ﬂﬁﬂ‘ﬂ?iﬂﬂlﬁﬂ‘ﬂ1

Information searching and compiling; formulation of
research questions and hypothesis; experimental design; writing
and presenting research proposal under supervision

712-494 3(0-9-0)
MIEMInenmanimenrmsuazlnrnms
(Research Project in Food Science and Nutrition)
510239109 DGounou - 712-493  TAT951991U8N19
3’1/1fﬂ?ﬂﬁﬂ{fﬂﬁ@ﬁ’i1§Llﬁ31ﬂ%u1ﬂ1ﬁ
Prerequisite : 712-493 Research Proposal in Food Science and
Nutrition

M3inuah %ﬂmqﬁ’m%wmmﬁm%msmmmav
Tn%mms ﬂTﬁ]ﬂfﬂﬁ"’U@llﬁ ﬂ?il,"llﬂu‘iﬁlxﬂuﬂ”li'mﬂ HagnN19
mmuawmmmﬂiﬂmuu L!WJ’EN@W%]TSEJ‘VIIIdﬂ‘HW

Research data
management; writing research report and presentation under

in food science and nutrition;

supervision

718-313
Tnvnmsuyud
(Human Nutrition)
510 IAVFToUNDU : -
Prerequisite : -

n5g mumsmmimms”lﬂhﬂs Tgani 1
unvedduuaznihiivesasernsuazansi ilgasens
Tusame wavesms 18suanseomns line uazinninuwese
FUAM ANUABIMIA50IM3 USnadsemisiaaglasy
douuziiinisus Inaie Inyuinis nisdszidivquainig
TnFUINMTVDIDINIT RAN IATUINS

Food utilization; metabolism and roles of nutrients and

3(3-0-6)

non-nutrient bioactive compounds; effects of deficiency and
excess nutrient intakes on health; nutrient requirements; dietary
reference intakes; dietary guidelines; nutritional evaluation of

foods; nutrition labeling

718-318
1ATNMIYNBY
(Community Nutrition)
FIOIIAVITIUNOU : -

3(2-3-4)



Prerequisite : -

anumsaidymlasuinmsyuanlulszmalne
ulergermisuaz Insuimsuriana Tadeninanoning
Tazvurmsluguru m3itede msianzviiyni ans
Maury uazmsaniumslunstlesdu wie ud ludaym
Tnwums Tuguay msdamuuazlseiiunaniz lnyums
Tuapau

Community nutrition problems in Thailand; national
food and nutrition policy; factors
status;

implementation in prevention or solving community nutritional

affecting community

nutritional diagnosis, analysis, planning and
problem; monitoring and evaluation of community nutritional

status

nax3v LA

712-323

FuANBANTHINMS

(Nutritional Biochemistry)

S1OINTIAVITOUNOU : 721-361 FAAL

Prerequisite : 721-361 Biochemistry

Taseadramaniinag ‘uwm‘nmq%amﬁmm

Ao msrhensoms 1145z Teniluseduimas wio

iilorde UfduWutvesaise1nis nazmansgnyly

ATLVIUMINNFUATNAAYADN I TAFUINT LAz gUIN
Chemical structure and biochemical roles of nutrients;

3(3-0-6)

utilization of nutrients in cellular and tissue; interaction of
nutrients and importance biochemical effects on nutritional

status and health

712-324
Tnruinia
(Diet Therapy)
isAuFouney : 718-313 Tasunmsuyud
Prerequisite : 718-313 Human Nutrition

nszuanluns 1 Tasninga nsdeumlama
d3sanemazunalvesdiliedrs Tsnan qunuIMYe90IMIs
HarasosAemMItieanuamssnu lsa vanmsmvua
uazdaemsdmivdihemmzlsa dgiamsmsiimua
HazIAmsoNIMITIMWIE 15a

Nutrition care process; physiological and biochemical

3(2-3-4)

changes of patients; roles of diet and nutrient in disease
prevention and treatment; principle of diet prescription and food
management for patients with specific diseases; practice in meal
preparation for disease-specific diet

712-325
MIIAMIDIMNTIHaN Y
(Meal Management in Institution)
F1OIIAVITIUNOU : -
Prerequisite : -
wanmssae s luaganiu unumuazwifives
Tasu1ns MIUTMIsNUMUMItanIsens luaaniy ms
AU N13AIVRNLATMTUISITUNANIY MTUTHITIY

3(2-3-4)
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YAAAUAZATRU MINAALATNITVINT MIUseiununIn
MITANIO IS Tue01i

Principles of meal management in institution; roles and
duties of a nutritionist; the administration of meal management in
institution;  planning, supervision and evaluation; human
resource and financial management; food production and

services, quality assurance of meal management in institution

718-342 3(2-3-4)
Taginmsanuwazmsiviaifsammalarinms
(Nutrition Education and Counseling)
IIFNAVTOUNDY : -
Prerequisite : -
ms a1 nemeTarunms msdszgndlamgui
mslfunlaeunganssueauaiunmsus Innemsuaz3n
"If’]@‘l‘ll’l’)\iﬂﬂﬂﬁﬂ5’l’)ﬂ’ﬂll‘l/lll‘]jﬂlﬁ?ﬂNIﬂ"Iﬂﬂﬂ1§11’i!WJﬂ ARV
‘Haﬂfﬂilkﬁ ﬂﬁ?ﬁiuﬂ?iﬁ@ﬁ?i fﬂﬁWﬁﬁ?fE) ﬂ?iglﬂiﬂslﬂﬂfﬂi
ﬂﬂi&l1!W6ﬁ\1!ﬁiuﬂ1’3wiﬂ"ﬂu1ﬂ1i !LﬂwﬂﬂﬂﬂuﬂfUUWWV!W
InruIns
Nutrition counseling; application of behavioral
modification theory in promoting desirable eating habit and life
styles of individuals or groups; principles and techniques of
communication; media creation; nutritional education for
promoting optimal nutritional status and control of nutrition

problems

718-438
mMsHanRaAS a3 NgUMN
(Health Food Products Development)
510U IAVITOUNOUY : -
Prerequisite : -

WENAT TUAB LAY znsldaanluniswaun
naafasos ma TuTaduszianaeg R1Flunsnane1ms
EFuguam mIdsziivaunnuazIsous UV INA A UN
0IM13

3(2-3-4)

Principles, steps and statistics used for food product
development; technologies for health food producing; evaluation
and acceptation of food product

718-462
ayulwsogumw
(Herbs for Health)
1O VITIUNOU : -
Prerequlslte

anyme mqwgﬂyﬁmmmmamu”lwa RIS
ﬁﬁﬂiwﬂﬂ‘u‘ﬂf‘ﬂﬂﬂl BN NN TYING
mu‘ﬂumﬂﬂf MsAIUANAUN NIz AT g MY Ay Tns
mm”lwsw“lmwammsuaeumwuavsﬂyﬂiﬂ

Botanical characteristics;

3(2-3-4)

sources; important active

compounds; pharmacological activities, utilization of herbal
parts; quality and standard control of herbs; herbs for health

promotion and diseases treatment



712-444 3(2-3-4)
malulago1r1sHn

(Fermented Food Technology)

IFNTAVTIUNDY : -

Prerequisite : -

HANMITUBINTZUIUNTHUN %aummm ﬂ‘ﬂﬁ]ﬂ'ﬂ
!,ﬂfJ”JGlJENﬂ‘]Jﬂ1§W§Jﬂ Us2IANY090111THND MIHMUING
ﬂNﬂlLa%LﬂﬂIUTﬂﬂ@1ﬁ1iﬂi\lﬂ NITAIUANAUNINLASAIY
YJaoansv0301115%n

Principle of fermentation process; microorganisms and
factors relating to fermentation; types of fermented food;
development of fermentation and fermented food technology;
control of safety and quality of fermented food
712-445 3(3-0-6)
MATUIAETIMNA M VI IHNIINGINIS
(Biotechnology for Food Industry)

IIFNTAVTOUNDY : -
Prerequisite : -

nannIsHazAunYIgYena lulagyinin
unumveuna TuTagdnmlunssuIunIveIgaaIHing su
9IMINADAIUNIZUIUMIHAA MATIANINA T TagdIn I
Tnsiuagiilsz Temidhmsugaavnssuenis anulasads
nudmnaTuTaddinm

Concept and definition of biotechnology; roles of
biotechnology in food industrial processes and production of
processes; modern techniques and useful of biotechnology for
food industry; the safety of biotechnology

712-461 3(2-3-4)
maluladiussgiumionns
(Food Packaging Technology)
IIFNTIAVTOUNDY : -
Prerequisite : -

auianiuniinag ﬂWEJﬂWW“U@\‘I’JﬁﬂV]iﬂWHﬂ”I%U”
US?%HUW@@W‘HW? 1se mwmmmnnmm Ui‘iﬂﬂm“’ﬂﬂﬂ’ﬂﬂ
ﬁanJblﬂ msaaudasgniag SUIITY aﬂﬂiiullﬁwlﬂﬁ’t‘)\iﬂﬂ‘i
ﬁWW‘ﬁ_IﬂTilliii] ﬂgﬁlﬂﬂﬂﬁﬂiiﬂﬁﬂﬁ@uﬁ mmmummm
mnnmmmma MIVIURAIN ﬂTiW?JJlJT]J'ii%ﬂil!CV]LWE]ﬂTi
guasuMIAaIA

Chemical and physical properties of food packaging
materials; types of packaging; degradable packaging;
atmospheric modification; equipments and machines for
packing; packaging laws and food packaging standard; labeling;
packaging development for market promotion

712-462 . 3(2-3-4)
Inenenansuazmalulatiiiedn)
(Meat Science and Technology)
510 VFToUNDU : -
Prerequisite : -

P msz gnovuazaufanIuAll Fualuay njoam
vouilodad msasimazmsdaudstudiudes Aumwiledad
wazmylsziiugunn 14aﬂmsuawmﬂiuiaﬂmmﬂigﬂ
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wansuaie sl iagiedueimislundadusiiiio ns
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Compositions and chemical, biochemical and physical
properties of meat; slaughtering and cutting; meat qualities and
evaluations; principles and processing technology of meat
products; application of food additive in meat products; quality
control and product development

712-463 3 3(2-3-4)
maluladinansaaainda i
(Fishery Product Technology)
IIFNAVTOUNDY : -
Prerequisite : -

msmuunﬁvummﬁmm fNﬂl]ﬁ snNoY ﬁiJ‘UGWINLﬂlJ
uae ‘1/]Nﬂ1fJﬂ1W"llﬂ\1’d@]’Ju1 nanns Yszua ﬂmﬂaauuﬂm
ﬂﬂ!ﬂ1W‘U6\1ﬁﬂ’Ju1 wanmMLae mﬂIL!IﬁEJ Y
NTHAN ﬂ1§ﬂ’]1Jﬂ3Jﬂﬂ!ﬂWW‘Uﬂ\iNﬁﬂﬂﬂ!°ﬁ'ﬁ@] Lh aniie
mﬁmmmmwammmamm

Seafood identification; composition; chemical and
physical properties of seafood; principle of fishery; quality
changes of fishery product, principles and processing technology;
quality control and marketing of fishery product

712-464 3(2-3-4)
malulatio1nisen
(Bakery Technology)
TIPNAVTOUNDY : -
Prerequlslte
%ummwammmmmsau auvauay ‘HHTVI"’U’E)Q
drunauluemison maluladniswanesey manuy
$AH1 MINUAUANINLAZMIHAIUINAAS I IMTOU
Types of bakery product; properties and function of
ingredient in bakery; bakery production technology; storage,
quality control and development of bakery products

712-465 , 3(2-3-4)
maluladinansamnnniansuaz
(Cereal and Legume Products Technology)
TIBNNAVTOUNDY : -
Prerequlslte

FUALAZANHMUE "U@Q‘ﬁfllW"]ﬂLﬁ f]’J Iﬂiﬁﬁi%?
’t‘)\iﬂﬂiyﬂﬂﬂlm ﬂﬂ!ﬂ?ﬂNIﬂﬂfu”lﬂTi"Uﬂﬁ‘ﬁﬂlW"]f Ias ﬂ’J ﬂTilﬂU
Sawsayiivazda mﬂTuTaﬂmmﬂisﬂ 13
AIIVADVUALAIVANAUNINHAANUN 7 s 19als2 Temiuas
ANuAAYMaRTHgRvRINAAS Il

Types and characteristics of cereal and legume;
structure, composition and nutrition of cereal and legume,
storage of cereal and legume; processing technology; inspection
and quality control of the products; utilization and economic
importance
of the products



712-466
a d IS4
Inensaniuazinaluladind
(Rice Sciences and Technology)
IFNAVTOUNDY : -
Prerequisite : -
o Y o JY Y 3
ﬂiWﬂJﬁ?ﬂﬂJﬂl@\W13 WUTUT Iﬂi\iﬁﬁNmﬁﬂLLa“’
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Significance of rice; rice varieties; rice grain structure

3(2-3-4)

and qualities; Thai rice standard; quality changes after
harvesting; nutritional and health benefit of rice; value added
and rice products; starch and its utilization; rice innovation

712-467
malulagnandaandinuazaalil
(Fruit and Vegetable Products Technology)
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Types and characteristics of fruit and vegetable;

3(2-3-4)

chemical composition; fruit and vegetable physiology; post
harvest technology; principles and technologies of fruit and
vegetable processing; quality control of the products

712-468 3(2-3-4)
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(Utilization of By-product from Food Industry)
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Sources and compositions of wastes from food
industry; management and utilization of food processing by-
product from milk, meat, fishery and plant industries; use of
microorganisms in by-product utilization process
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(Introduction to Halal Food)
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Prerequisite : -
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2(2-0-4)
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Definition, importance and regulations of halal food;
correlation of halal food with food science and nutrition; raw
material management and food producing under halal standard;
importance and permission of halal accreditation; marketing and
business of halal food

712-477
mIanNEans a1
(Food Products Development)
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Prerequisite : 712-356 Food Processing 11, 712-372 Food Quality
Assurance
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characteristics of new products; principles, steps and statistic of

3(2-3-4)

Factors  affecting product development;

food product development; systematic product development;
evaluation of quality and acceptance for food products

712-481
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(Food Marketing)
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Prerequisite : -
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Principles and importance of marketing; macro and

3(3-0-6)

micromarketing of food, consumer behaviour; activity planning
of marketing; marketing analysis and buying behaviour,

strategies of food marketing

712-482
MIIANIYAAHNIINDINIG
(Food Industry Management)
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Food plant layout and design; plant production and man

3(3-0-6)

power planning; storage management; plant regulations; energy

conservation; environmental management; applications of

appropriate technology and management for food productions;
industrial psychology



712-211 3(2-3-4)
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(Bakery)
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Basic knowledge of the bakery; the properties of
ingredients and food additives in bakery; use and keeping of
materials; storage and packing of bakery products
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(Preservation of Local Food)
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Basic knowledge of local food; nutritive values of
local food products; preservation and processing of local food
products; food safety and standard regulations related
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(Field Work)
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Field work in food science and nutrition or related
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filed for a minimum of 200 hours and pass requirement

712-301
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(Cooperative Education Preparation)
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Principles, concepts, and regulations; techniques for
skills
improvements in field of study: personality development,

1(0-3-0)

job application; basic workplace for professional

English proficiency, information technology, communication,
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social relations, teamwork, and efficient administration system;
report writing and academic presentation techniques

712-402
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(Cooperative Education)
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Full-time internship in a public or private sector

6(0-36-0)

organization, or corporation related to field of food science and
nutrition for one semester, under the direct supervision of a
designated faculty member and executive
721-111
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(General Chemistry I)
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Atomic

3(3-0-6)

structure, periodic table and properties;
chemical bonding; stoichiometry; liquid solid and gas; principle

of thermodynamics; solution and colligative properties

721-112 '
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(General Chemistry Laboratory)
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Chemical and laboratory safety; glasswares usage
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technique; chemical laboratory techniques; data analysis by using
fundamental statistics; determination of atomic mass of active
metal; semi-micro quantitative analysis, anion analysis; solution
preparation,

titration technique, determination of solubility

product constant of ionic salts

721-113
il 2
(General Chemistry II)
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Chemical kinetics,

3(3-0-6)

chemical equilibrium, acid-base
theory, acid-base and ionic salt equilibrium, electrochemistry,
transition element,

complex compound formation, organic

chemistry and biological substance



721-114
ndNUg I
(Basic Chemistry)
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Atomic structure and periodic table; chemical bond

3(3-0-6)

and molecular structure; stoichiometry; gas properties and

thermodynamics; chemical kinetics; liquid and solution;

chemical  equilibrium;  acid-base; ionic  equilibrium;

electrochemistry; transition element and complex compound

721-221
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(Inorganic Chemistry T) '
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Prerequisite : 721-111 General Chemistry I

3(3-0-6)

Atomic structure, periodic properties; chemistry of
representative and transition elements; inorganic solid, crystal
lattices and unit cells; introduction to coordination chemistry
and coordination compounds

721-222
Ufiiamsniledium3d
(Inorganic Chemistry Laboratory)
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Laboratory practices

1(0-3-0)

of
inorganic compounds; semimicro qualitative analysis for cations

on chemical properties
and anions; preparation and chemical reaction testing of
coordination compounds; spectrometric determination of the

equilibrium constant of a complex
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(Principles of Organic Chemistry)
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Structure, nomenclature and properties of organic

3(3-0-6)

compounds; stereochemistry; preparation and reactions of

aliphatic compounds, aromatic compounds, alkyl halides,

17

alcohols, ethers and epoxides, aldehydes, ketones,

amines, phenols, aryl halides, sulfonic acids, carboxylic acids

glycols,

and their derivatives, polymers, carbohydrates, lipids, and
proteins

721-232 3(3-0-6)
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(Organic Chemistry T)
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Structure, nomenclature and properties of organic

compounds; stereochemistry; preparation and reactions of

alkyl halides,

alcohols, ethers and epoxides

aliphatic compounds, aromatic compounds,

721-233
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(Organic Chemistry Laboratory I)
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Laboratory practices on determination of some physical
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properties of organic compounds: melting point, boiling point
solubility; different
purification:  crystallization,

and methods of organic compound

distillation  extraction  and
chromatography; preparation and testing of organic compounds

in 721-232 Organic Chemistry [

721-234
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3(3-0-6)

Prerequisite : 721-232 Organic Chemistry [
Structure, nomenclature, properties, preparation and
reactions of aldehydes; ketones; carboxylic acids and carboxylic

acid derivatives; amines; phenols; aryl halides; heterocyclic
compounds
721-235 1(0-3-0)

UFiamsndidunsd 2
(Organic Chemistry Laboratory II)
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Laboratory practices on preparation of organic
compounds covered in 721-234 Organic Chemistry II; including
testing of functional groups and extraction of organic

compounds from natural products

721-251
ninTIzH
(Analytical Chemlstry)
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Prerequisite : 721-111 General Chemistry I

Fundamental concepts review in quantitative analysis;

3(3-0-6)

errors and application of basic statistic in data assessment; analytical
techniques: titrimetric, gravimetric and colorimetric analysis

721-252
Ufiiamaniiimae
(Analytical Chemistry Laboratory)
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Laboratory practices on titrimetric, gravimetric and

1(0-3-0)

colorimetric analysis

721-281
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(Chemical Industrial Processes)
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Chemical industrial processes of rubber and plastic,

3(3-0-6)

petrochemical and petroleum products, surface coatings, cement,
pulp and paper, soap and detergent, sugar, food and others

721-282 .
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(Introduction to Chemical Engineering)
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Systems and conversion of unit; processes and process

3(3-0-6)

variables; stoichiometric calculations; balances on multiple units,
reactive systems, recycle units, bypass units and combustion

reactions; thermochemistry; mass and energy balance
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721-283
Usingmsaithm
(Transport Phenomena)
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Flux and introduction of mass heat and momentum

3(3-0-6)

transfer; fluid static; continuity equation; energy conservative
equation, headloss in pipes system; momentum conservative
equation and impact; Newton’s law of viscosity; Fourier’s law of
heat transfer; heat transfer in steady state and unsteady state; heat
exchangers; Fick’s law of diffusion, diffusion in gas, liquid and

solid; simultaneous heat and mass transfer

721-331
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(Natural Product Chemistry)
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Prerequisite : 721-234 Organic Chemistry II

Structure, biosynthesis pathway, extraction, structure

2(2-0-4)

elucidation, synthesis and bioactive properties of natural
products; terpenes, steroids, flavonoids, glycosides and alkaloids;

pharmacological and biochemical test

721-332
B uUNIIMegnaIvng TN
(Industrial Organic Chemistry)
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Synthesis of organic compounds; reaction mechanism:

3(3-0-6)

oxidation, reduction, addition, free radical, rearrangement,

substitution and elimination; application of certain reactions to
synthesis organic compound in organic industry

721-333 2(2-0-4)

MNasiad

(Petrochemlstry)
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Sources and classification of crude oil; chemical
compositions of crude oil, crude oil distillation; petroleum
products: petroleum gases, gasoline, diesel oil, industrial fuel,
lubrication oil and asphalt; first and second petrochemical

products, main industrial petrochemicals

721-341
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(Thermodynamics) '
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Prerequisite : 721-111 General Chemistry I
Gas and molecular kinetic theory of gases; system and

2(2-0-4)

surrounding; energy and the first law of thermodynamics,
thermochemistry; the second and third law of thermodynamics;
applications of thermodynamic law for prediction of spontaneous
change; chemical chemical

potential, equilibrium, phase

equilibrium of pure substance and solution

721-342
sauwaman3nil
(Chemical Kinetics)
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Extent of chemical reaction,

2(2-0-4)

rate of reaction, rate law,
determination of reaction order and rate constant, factors affecting
on the rate of reaction, determination of the activation energy,

chemical kinetics theory, techniques of chemical kinetic
monitoring, catalytic reaction, photochemistry, mechanism of
reaction

721-343 1(0-3-0)

Ufiiamsndimailand
(Physical Chemistry Laboratory)
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Prerequisite : 721-341 Thermodynamics

Laboratory practices on physical properties of liquid
and solid; properties of gas and their applications for the
determination of molecular mass of substances; enthalpy of

19

chemical reaction; chemical kinetics, determination of reaction
order and reaction rate constant; solubility and chemical

equilibrium; electrochemistry

721-345 3(3-0-6)
Aaa a d
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(Nuclear Chemistry)
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Discovery of radioactivity; nuclei and radioactivity;
nuclear structure; nuclear reaction; interaction of radiation with
matter; detection and measurement of radioactivity; radioactive
safety practices; application of radioactive elements in chemistry

721-351 ,
a J Yy A A
msinszilnglfinsesie
(Instrumental Analysis)
swivnisAunew : 721251 wildnsed
@ an a 4 9y A A
NANMSUAZITMIAATIZHAT 1aem s 1HnT0930
a d a 1 =Y
Anszvatanis q natnInsalnd TasunInns il i
nluazmAindY ) NNeITa
Prerequisite : 721-251 Analytical Chemistry

3(3-0-6)

Principles and methods of chemical analysis by means
of instruments in the groups of spectroscopy, chromatography,
electrochemistry and other releted techniques

721-352 ,
UFiiamsimnzvilaglfinesile
(Instrumental Analysis Laboratory)
‘]_];;]UﬁﬂﬁilﬂEJ’JﬂiJﬂWiGLGHLﬂSENME]’JLﬂSW ’Vi(luﬂﬁil
anln Tnsalndl Tasin Tnas @l Jlfluadl nazmadindu 9 @
BIRAGE
Laboratory practices on instrumental analysis in the

1(0-3-0)

groups of spectroscopy, chromatography, electrochemistry and
other releted techniques

721-353
atlalnsalntlvesansdunis
(Organic Spectroscopy)

VY I35 Lag Lﬂ‘ii’Nllﬂ‘l/leﬂﬂITliﬁIﬂﬂ Tag
wWun1edansialetan sunsisa dndesunnuants
TauuduazuuamnInsalnd msldmdnInsalnilums
fgniensounsd

Theories, methods and instrumentation of spectroscopy

3(3-0-6)

emphasis on UV, IR, NMR and mass spectroscopy; application
of spectroscopy in identification of organic compounds

721-354
in3eeie JanaznIunu
(Instruments for Measurement and Control)

3(3-0-6)
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Theories and characteristics of measuring equipment
for process control; temperature, pressure, flow rate
measurement and level control; principle of process controls;
mathematical model and Laplace transform; mathematical

model and dynamics of process control

721-361
=S =
A
(Biochemistry) ‘
sedianuneu : 721-111 w802 11 1 uaz 721-231
@ Aa A A Aa A
NANIANOUNTE 130 721-232 IANDUNTY | .
anvaz Iaseadamanil audduavnihnvesans
FTuanastanie q nszUIuMsad msgaguazna’ln
msnuumslasuulasvesasyiluana aAnuralna
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Prerequisite : 721-111 GENERAL CHEMISTRY I
and 721-231 Principle of Organic Chemistry or 721-232
Organic Chemistry [

3(3-0-6)

Chemical structure, properties and functions of

different types of biomolecules; degradation, synthesis of
biomolecules and their control mechanisms; biological disorder
and in-born diseases from malfunctioning of biomolecules;
applications of biochemistry in biotechnology and genetic

engineering

721-362

Ugiamsyuni

(Biochemistry Laboratory)
‘l.]!;]‘].lﬂﬂ”lilﬂﬂ']ﬂ‘]_lﬂ?iﬁﬂﬂllﬂﬂﬁ?i%ﬁiﬂlaﬂa%”lﬂ
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anauag ﬁnmﬂnmqmmmmu%u f‘lTi‘Vlﬂﬁ@lILLa 1

Usunmasilse ﬂau%ﬂmaﬂmm“/mamiau g V]LﬂEJ’J‘lJEN
Laboratory practices on extraction of biomolecules

1(0-3-0)

from living cells, chemical testing of biomolecules, extraction
and activity assay of enzymes, qualitative and quantitative
analyses of biological substances and related chemicals

721-363
d
malulageu oy

(Enzyme Technology)

=) o = o 4 9

myeTeneu lsyd msasveulainazivad m3ly

ol lunszuiumsgaaivnssy vazmsiunaTulad

tou layd 1a) 146

Preparation of enzymes; immobilization of enzymes

3(3-0-6)

and cells; use of enzymes in industrial processes and application
of enzyme technology

20

721-371
Tnsanuiiay
(Special PI'Q]eCt)

nsauAday mﬁﬂgmmiﬂﬂaaﬂum%’aﬁ
ﬁﬂﬁﬂ‘]&lWﬁuiﬁ]WNLﬂmmeﬂNQ@]fﬁﬁﬂiill

Library and experimental research on certain topics in

2(0-6-0)

chemistry and industrial chemistry that are of interest to the
students

721-372
Witommzmand
(Selected Topics in Chemistry)
Laf)ﬂﬁﬂ‘]&ﬂﬁ’)ﬂl@iﬂﬁﬁﬂlﬂﬂ%uﬁﬂ ‘I’fﬁﬁ]f;ﬁéllﬂ’l
LﬂfJ’ZIGU’l’NGIHJﬂ'ﬂﬂ\l@]@\iﬂﬁﬂlﬂﬁﬂﬂﬂﬂﬁﬂlla uﬂﬂﬂ‘]ﬁ
Study of selected topics in advanced chemistry or

2(2-0-4)

related fields that are of interest to the instructors and students

721-381
gHalaforsdu 1
(Unit Operations TI)

naﬁmmmaﬂﬁamawu n1InNIULaL NITHNAY
VDL A Waa‘lmcwu fﬂﬁ‘]J;]‘]JﬂfﬂﬁLﬂEJ’Jﬂ‘]J’BHﬂWﬂ“’UE]\HL‘lN
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MINYUIHI

Introduction to fluid mechanics; agitation and mixing

3(3-0-6)

of liquid; fluidization; operations involving solid particles; solid

mixing, solid size reduction; sedimentation; filtration;
centrifugation

721-382 3(3-0-6)
gHaloforsdu 2

(Unit Operatlons 1)

ﬁﬂﬂﬁ’lafnﬂ nig U’JuﬂWiLLfJﬂIﬂEJﬂ1§ﬂﬁu ﬂTiﬁﬂﬂ
VBN AILDS SIJENLL"IN fﬂiﬁﬂwﬁﬂ 2 ﬂ?illﬂﬂjﬂﬂlﬂf’)ﬂ‘i@\?
L‘V]ﬂuﬂﬂ”lﬁ/l”l!,ﬂ’iQLLﬁ%ﬂWi‘]JiUﬂ’J”IlIGHu midwiaumm%’au
nazmsszgna 19

Phase equilibrium; separation processes by distillation,
extraction of liquid and solid, crystallization, membrane process,
drying and humidification techniques, heat transfer and its

applications

721-383
Ufnamsgtalenlesiu
(Unit Operations Laboratory)

ﬂﬁﬁaﬂmﬁmﬁunamam%m"lwmm zUlnsainis
”114@ mamﬂaummmuua aﬂﬂsmuamﬂaﬂummsau
3B 3 esuonuaz ey Wgd lawdu ideandos
151899 721-381 giia Tonlers s 1 uazim 721-382 giinle
lodu 2

Laboratory practices on fluid mechanics and apparatus;

1(0-3-0)

heat transfer and heat exchanger; refrigerator; separation and
mixing equipments; fluidization related to 721-381 Unit
Operations I and 721-382 Unit Operations II



721-384
anuasaialulssnugamynssu
(Safety in Industry)

anudiayvesnnulasadslugaaivngsy
BUAIIBUATUANY IUATIMATIN ANDUATAINTULT
Yoagiiameg gilnsaitlosdugiiag mstlesduduasienin
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menuanulasans ngrmeRneIteiuaulasanslu
9ATINNITN

Significance of safety in

2(2-0-4)

industry; hazard and
accidents in industry; frequency and severity of accidents;
equipments for accident prevention; hazard prevention from fire
and toxic substances; disposal of toxic substances and industrial
wastes; safety in specific task; policy and management system

for safety; laws and regulations concerning safety in industry

721-385
WUGIUMET1
(Basic Technical Skills)

MSIVIUANVLATAIDNYT MTVIUNIN 3 UA Lag
MITOUNINAIG MTANANIN N15IIANTHHTIAA N3
MUUAVUIALALTIIALID YA T‘Usuﬂiuﬂ@uﬁama%m%’iuﬂﬁ
UL ﬂgmmawuﬂmammﬂﬁiu Taun msyoude
1 mareudleude uawmimuﬁﬂuwuiaw

Lettering,

1(1-2-0)

isometric and orthographic drawing,
sketching, section, dimensions and notes, computer program for
drawing, and workshop practice in application of arc welding,

and sheet metal forming

721-387
NITVIUNTYINTIHINTIN
(Industrial Processes)

nig ‘]J'Juﬂ”li‘ﬂ”lﬂﬂﬂﬁ”l‘l/iﬂﬁilll‘]_lﬂﬂﬂu NIZUIUNIT
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Introduction to industrial processes: general industrial

3(3-0-6)

processes, material processing, purification, electrolysis,
petroleum and organic compounds and other industry including
chemicals, fertilization, food pulp and paper processing, cement,

soap and detergent

721-391
MINIVYNAMMNN
(Quality Control)

anudAyiaziaglseaesAveansnIuugUA N
WANADANINYITEININITAIUAUNIN INAUANITAIUAN
AUMWFIEDA LNUMIFUAI0LazsaNTUNAAS I T2
Aannlugamnssy

2(2-0-4)
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Benefits and objectives of quality control; principles of
statistics for quality control; techniques for statistical quality
control; plans for sampling and product acceptance; industrial
quality systems

721-392
v \ A Y
msnanseuuazMsaenlyiag
(Corrosion and Material Selection)
v A o 1 Y a
waniuguvesmsnanseulumeiluadl guun
YBINMINANTOU MINATOUTATININAMINANTOU Tarenl
msnanseu mstlesiumsnanieu annzuiadeniunsna
nsou mitaenl¥iaaieilosiumsnansou
Principles of corrosion in terms of electrochemistry;

2(2-0-4)

types of corrosion; tests of corrosion rate; metal and corrosion;
corrosion prevention; environment and corrosion; material

selection for corrosion prevention

721-393
Jaae)szneu
(Polymer Composites)

Taquilsynou wedwmeiay mw‘lmﬂmﬁmua
nan 3”ﬁﬂmsmmﬂiwmﬂmq g ;sﬂsnmsmmmﬁimm
ATTUVIUNMIHAN ANTANWINYNINUASITINAVDITAAIFA
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wuglumsaadonuay 19 iae sliavesarsanduuuyiag
aynn Yageumadsuussluneawes viiaag 9

Composite materials; polymer and

2(2-0-4)

rubber matrices;
reinforcing materials; filler feature; manufacturing processes;
physical and mechanical properties of polymer composites;
design and calculation for applications of fiber reinforced
polymers; general principles guiding selection and use of
materials; types of particulate fillers; particulate fillers reinforced

in various polymers

721-394 .
wilwmnalulagilosdiu
(Introduction to Nanotechnology)

wanmsmaIneenansuazmaluladvesiaguilu
anuduiiutvesautiauay Inssadsvosiaquirlu as
dunsizd Taguilu uazgiuuumsiSesdrvesinguanlans
wodwes 1w3iin uazTaFelszneuun Tu mslszgnd 14
vouiaguiTumaluladgaannssy

Principles  of

2(2-0-4)

science and technology of

nanomaterials; structure-property relationships of

nanomaterials; synthesis of nanomaterials and self-assembly
application  of  metals, polymers, ceramics and
nanocomposites; the application of nanomaterials in industrial

technology



721-401
IA3ENAHNIANY
(Co- operatlve Education Preparative)
nanms u,mm NITUIUNIILASTS L‘]JfJ‘lJ"llfJ‘l]{]iJ@W]
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Principles, concept and regulations; techniques for job

1(0-2-1)

application; basic workplace skills; professional improvements
in field of study: personality development, English proficiency,
information technology, communication, social relations,
teamwork, and efficient administration system; report writing

and academic presentation techniques

721-402
annofnn
(Co-operative Education)
ﬂ”l‘i‘IJ;]1]9’]QWH%EQ%WG@W%LﬂM@ﬂﬁWWﬂiNN U AU
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Wiaue padisa lasanuannafny
Practical work experience in industrial chemistry,

6(0-0-36)

under supervision of co-operative education advisor and
employers; reports and presentation
721-403 (laifiviaenn)
Msuna
(Field Work) i
15]’E'NI?Jﬂ\i']u‘ﬂ"lxiﬂ']u!ﬂu’f)@]ﬁ'n’iﬂiillﬁﬁ’E']ﬁ"]"ll'l‘ﬁ
LﬂU’J"UEN lIhJ‘lﬂl’fJfJ'ﬂ’]'l 300 "]ﬂiiN
Field work requirement in industrial chemistry or
related fields for a minimum of 300 hours

721-421
ndletiun3d 2
(Inorganic Chemistry II)
TenfsAuneu : 721-221 1ATi0liun3d 1
AN TuanauagNguNgN NIILAI o LaDIININ
uagnalnmsinalfnservesarssenenTnoosatudu
astszneveesun lumdaan niigeliunsd
Prerequisite : 721-221 Inorganic Chemistry I

3(3-0-6)

Molecular symmetry and group theory; preparation,
stability and reaction mechanism of coordination compounds;
organometallic compounds; bioinorganic chemistry

721-431

=
mummmﬂumqa
(Macromolecular Chemistry)

3(3-0-6)
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Fundamental of macromolecule compounds i.e. natural
and synthetic polymers; characteristic of macromolecules, synthesis
of macromolecules: free radical, cationic, anionic and Ziegler Natta,
techniques of macromolecular synthesis: bulk, solution, suspension

and emulsion; structure, properties and application of
macromolecules
721-432 1(0-3-0)

Uiamsindivesusilana
(Macromolecular Chemistry Laboratory)
Ugansnerdesnuiivelusieian 721-431 108
Yo luana
Laboratory practices on topics covered in 721-431
Macromolecular Chemistry

721-471
auNU
(Seminar) i
o v 9 A a = 1
msaus luriveniiaulsluaviivualivazes

1(0-2-1)

T1EU
Presentation and report submission of interesting topics
in chemistry

721-472
Fuannmandi-5Inen
(Seminar in Chemistry-Biology)
[ I~ [} a a a
dunnlulszauini o luavuativazyine Tae
WnAnwezdFe 1Y
Seminar on current tissues in chemistry and biology by

1(0-2-1)

students and experts

721-473
ANMIUANYATIHNIIN
(Seminar in Industrial Chemistry)

uuziiIsmsAnu I mdunn 3duadeyanis q
wazmsrauesean Hwaueluiideniiaulaasiuaiy
Manlignannssutazaseau IaskUANT U YO UUD
9113594AmAN 0Al510 39138l nazuaasnwAaiulag
913 8AZ NN

Orientation of seminar course;

1(0-2-1)

information searching
method and presentation; presentation and report submission of
recent interesting topics in industrial chemistry under supervision of
advisor; critical discussion by staffs and students

721-474
MINWHUIATINUIEMAAN-TIINeN
(Research Project Planning in Chemistry-Biology)

1(0-2-1)
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Literature review on certain topics of interest in
chemistry-biology; oral presentation and submission of research
proposal to project advisor

721-477

M3IEWMIUAT-IINEN

(Research Pro;ect in Chemlstry-Blology)
M5V fJL“N‘VIﬂafN‘VINLﬂiJLlauﬁlﬂi‘ﬂfﬂ 1uwamaw ﬂTrN

Lﬂu‘nﬁu%iuﬂmuu meldduziinvesn1nsdnioe

N’Vlﬂﬂmiﬁl mamqmmmeiﬂma%ﬁuawmmxﬂumﬂuwuﬁ
Experimental research on current topics in chemistry and

1(0-3-0)

biology under supervision of project advisors and experts;
presentation and submission of short thesis

721-478
MIIVMAANYAAHNTIN
(Research Project in Industrial Chemistry)
M3IvuFInaaoanea1unl lagniuaunl
ammmm‘lumma'ﬂmauﬂuwﬁuiﬂuﬂﬁ]wu meld
AMUZINUD0113 00/ DANTINUA TIWNIMIF oo
uazterorasumaiinug
Experimental research on current topics in chemistry

3(0-9-0)

emphasis on industrial chemistry under supervision of project
advisors and/or experts; presentation and submission of short thesis

721-479
dymniaymani
(Special Problem in Chemistry)
mimiamm“ﬂgummsmammammm%iﬁmm‘u
mmawmﬁu%mﬂuﬂmmmﬂmu mwmmimuawammﬂu
mﬂuwuﬁ
Research and exverimental to find information in

2(2-0-4)

interested tooics relating to chemistry problems, presentation of
report is required

721-481
INNYATINAITN
(Industrial Chemistry)

seyniaR ey : 721-221 1ANBHUNTE 1 uag 721-
234 19710 Uy 6 2

A = 1 =
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Prerequisite : 721-221 Inorganic Chemistry I and 721-
234 Organic Chemistry II

3(3-0-6)

Background on industrial chemistry, chlor-alkaline
industry: soda ash, caustic soda and chlorine; plastic and rubber
industries; fats and oil industry; soap and detergent industry; perfume
industry, fragrance, flavor and food additives; preparation, physical

properties and applications

721-482
Utianmsnigaavnssu
(Industrial Chemistry Laboratory)
Ufiamsinerdesnuiate lusiedan 721382 giia
Toulorssu 2 nag 721-481 1ANYAA NI TN
Laboratory practices on topics covered in 721-382 Unit
Operations II and 721-481 Industrial Chemistry

1(0-3-0)

721-483
dusalisenlugaamnssy
(Catalyst in Chemical Industry)
nannugmvesausalgnsouazmasagnsenuy
14 9 manandus s lugaamnisy milnnzania
Yoeausalfnsen mslFaud s algnsenlugasmnssuad
Basic principle of catalysts and catalysis; production of

2(2-0-4)

industrial catalysts; characterization of catalysts; catalyst usage in
chemical industry

721-484
PMIMIAVDUTLYATIHAITNUAZVDAAIIUAT Y
(Industrial and Hazardous Waste Treatment)

youdeInIs9ugadInnssulszianaig 9
NITUABMIAVEUTDINTTINUYATIMNTTURIINTZUIUMS
NNFINN NWMEANLAZIAY NITANTVOUTITUATIE 1Az
nguueNineIves nizuIumsanlsuiaveudonaznisih
youdew 14 1dinase Toand

Types of industrial wastes; industrial waste treatment

3(3-0-6)

including biological, physical and chemical processes; hazardous

waste management and related law and regulations; waste
minimization and waste utilization

721-485 2(2-0-4)
lglulssnugamnnssu

(Industrial Water)

ll19‘]'5%11‘!?1mﬂ1wuﬂ%’1uiiﬁﬂuﬂﬁﬁ1ﬂﬂﬁﬁﬂ HagnIg
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Standard of industrial water quality and analysis; water
treatment systems; boiler feed water; cooling water; deionized

water

721-491 '
msdszlivanadasnnasail
(Chemical Risk Assessment)
nanmiilse SiiuANWFes MIswunlszianms
Usziiunnudes ise mﬂmammﬂu anuduiiyuazms
dosaonnuiluiiy anuduiusseriielSnanayns

3(3-0-6)
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Principle of risk assessment; classification of risk
assessment; types of chemicals; toxicity and toxic risks; dose-

response relationship; quantitative-structure activity
relationships (QSARs); toxicity testing; human chemical
exposure assessment; risk characterization and toxic chemical
management; case study

721-492 3(3-0-6)
nuInenluszuniing

(Ecotoxicology)
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Types and sources of contaminants in environment;
toxicity of various contaminants on organisms in ecosystem;
environmental factors affecting on the contaminant toxicity;
toxicological assessment of contaminants on ecosystem; testing of
terrestrial

contaminant toxicity in aquatic and organisms;

bioindicators; bioaccumulation of contaminants in aquatic
organisms; ecological assessment; case study

721-493 2(2-0-4)
NAINUNAUNY

(Renewable Energy)

A1910AANUAZFUAVDINAITUNAUNULAL
waluMden mswaauazmslszgnalilsy Tﬂﬂfﬁmm
WAU L"lﬂ! WaIUaw wawmmma wawmumammﬂ
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Definition and types of renewable and alternative
energy; production and application of energy such as wind
energy, biomass energy, solar energy, geothermal energy, water
energy, fuel cell and energy conservation; measures for energy
saving and effect

efficiency; of renewable energy on

environment

721-494 . 3(3-0-6)
a an A 4
IAINTFUANTINNWUBIAU

(Introduction to Biochemical Engineering)
A
983 Inenliosdu a1552 Tuanariaa1g 9 MILsa
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Introductory microbiology; type of biomolecules;
enzyme catalysis; kinetics of substrate utilization, product
formation; and biomass production; design and analysis of
biological reactors; application of pure culture and mixed culture
in industrial processe

722-111 |
el 1
(General Blology 1
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Introduction; study of biology; basic chemistry of life;

3(3-0-6)

cell structure and functions; plant and animal cells and tissues;
cell reproduction and heredity; biodiversity; ecosystem; functions
and relationship of ecosystem components

722-112
el 2
(General Biology IT) '
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Principles of organism classification; mechanisms of

3(3-0-6)

evolution; gene expression; mutation; applications of genetics;
types of microorganisms; culture of microorganisms; useful and
harmful microorganisms; growth and development of plant and
animal tissues; plant and animal physiology

722-113
UHiamszainen
(Biology Laboratory)
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Laboratory safety; use of microscopes; size measuring

1(0-3-0)

by microscope; types and structure of cells; mitotic cell division;
principle of heredity and human inheritance; growth of

microorganisms; fermentation; effects of light and carbon
dioxide on photosynthesis; classification of plants and animals;

cardio-vascular system; biodiversity in ecosystem



722-231 ,
ngnumanin
(General Botany)
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Structures and functions of plant cells, tissue and

3(3-0-6)

organs; anatomy of root, stem and leaf; plant taxonomy;
photosynthesis;  cellular  respiration;  conduction  and
translocation; reproduction and dispersion of plants; evolution
of plants

722-232 1(0-3-0)
Ufiiamsngnumans

(Botany Laboratory)
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Plant cells; meristematic tissue and dermal tissue;
ground tissue and vascular tissue; root, stem and leaf; flower,
fruit and seed; anatomy of root, stem and leaf; photosynthesis;

respiration ; transpiration; bryophyte; seedless vascular plants;
gymnosperm

722-241 3(3-0-6)
dan3nenmalyl

(General Zoology)
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Process of field and laboratory studies of native plants,
animal, microorganisms, soil and water conditions, management
strategies local wisdom; on ecological

through emphasis

relationships; selected field trips area including watershed,

wetland, riparian and coastal habitats in the local area

722-271
033NN
(Microbiology)
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General characteristics of microorganisms; identification

3(3-0-6)

and classification of microorganisms; microbial growth and
environmental effects on microbial growth; control of microbial
growth; microbial genetics and metabolism; relationship between
human and microorganisms;  immunology; environmental
microbiology; application of microbiology in biotechnology,

agriculture, food industry and medicine

722-272 1(0-3-0)
U 1ian159a¥3Inen
(Microbiology Laboratory)
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Classification and characteristics of phyla of animaltechnique of

Basic microbiological techniques; aseptic transfer

microbes;  bacterial  isolation;  microbial

focusing on a major groups of invertebrates and vertebrates; animatnumeration, destruction and inhibition; microbial metabolism

anatomy; animal physiological systems; embryo development; animalnd applied microbiology

ecology and evolution

722-242

diiamsaniinen

(Zoology Laboratory) .
UfiamsamiatoTuin 722-241 darineialal
Laboratory practices on topics covered in 722-241

1(0-3-0)

General Zoology

722-251
FIINenNMAaIN
(Field Biology)
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722-273
0V IININIDINNS
(Food Mlcroblology)
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Various groups of food microorganisms; activities and

3(2-3-4)

roles of microorganisms leading to food spoilage; control and
prevention of food spoilage; food preservation methods; food

poisoning; food-borne infection; utilization of microbial index in



certain food quality inspection; laboratory practices on topics
covered in class

722-311
ﬂ1§31ﬂﬂ1ﬂﬂ1ﬁ%ﬂﬂ1ﬁ1ﬁﬂ%
(Scientific Illustration)
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Drawing

2(1-3-2)

of scientific by several

techniques; scientific presentation skills dealing with picture;

specimens
oral and poster presentation techniques; scientific photography

722-321
MARANIITIINEN
(Biological Technlques)
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4 (2-4-6)

Prerequisite: 722-232 Botany Laboratory and 722-241
General Zoology

Techniques in preparation of biological materials and
specimens for instruction; collection and preservation of

biological specimens; preparation of plant and animal

permanent slides; laboratory practices on topics covered in class

722-331
douguInenveany
(Plant Morphology)
EIFNAUNOY ; 722-231
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Prerequisite : 722-231 General Botany

3(2-3-4)

Origin of vascular plants; external form and internal
structure of vascular plants; evolution of plant structure; system
of classification of the extant and extinct vascular plants in each
group;
plant embryo; laboratory practices on topics covered in class

distribution of plants; fertilization and development of

722-332
a A )
A35INENVDINY
(Plant Physiology)
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3(3-0-6)
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Prerequisite : 722-231 General Botany

Plant growth and development; nutrients and hormones
necessary for plant; carbon and nitrogen metabolisms; relation of
soil , plant and atmosphere; translocation of nutrients in plant;
plant responses to environment; applications of plant physiology

722-333

UfAmsa3sInenvesiiy

(Plant Physiology Laboratory)
Ufiamsauiateludn 722-332 a5 sanevesily
Laboratory practices on topics covered in 722-332 Plant

1(0-3-0)

Physiology

722-334 ,
wrayulnsuazinseuna
(Medicinal Plants and Spices)
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Biodiversity of medicinal and spice plants;

3(2-3-4)

general
biology, morphology ecology and taxonomy of medicinal and spice
plants; important chemical composition; medication characters and
treatment; ethnomedical uses of medicinal and spice plants, their
problems and conservation; laboratory practices on topics covered in
class

722-335
OYNINITIUNY
(Plant Taxonomy)
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Principles and system of plant taxonomy; history of

3(2-3-4)

plant classification; plant nomenclature; taxonomic literature;
plant identification with emphasis on flowering plants and local

plants of Thailand; laboratory practices on topics covered in class

722-338
asMIUANM I3 YAVIAVe INY
(Plant Growth Regulators)
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Definition; plant growth regulators and hormones; structure,
biosynthesis, transport, physiological effects and mode of action of plant

3(3-0-6)



growth regulators; applications of plant growth regulators in
agriculture; plants growth regulators and biotechnology

722-341
dainenvesdndlaifinszgndunas
(Invertebrate Zoology) .
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Prerequisite: 722-241 General Zoology
physiology,  distribution,
classification, phylogenic relationship, and economic and medicinal

3(3-0-6)

Morphology,  ecology,

significance of invertebrates

722-342
Ufiiamsdnrinenvesdn hifinssgndunaa
(Invertebrate Zoology Laboratory)
diamsamiadeludan 722-341 darInerves
daihilinszgndunds
Laboratory practices on topics covered in 722-341

1(0-3-0)

Invertebrate Zoology

722-346
a35IMEeNVIFAI
(Animal Physiology) '
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Prerequisite : 722-241 General Zoology

3(3-0-6)

Introduction to the mechanisms of how the body

systems work; emphasis on respiratory system, circulatory

system, osmoregulation, digestive system, nervous and

muscular systems, endocrine system, reproductive system,
excretory system

722-347
UfiiamsassInenvesdal
(Animal Physiology Laboratory)

1(0-3-0)

Ugianmsamiadeludan 722-346 d55IMe1v04

dad

Laboratory practices on topics covered in 722-346
Animal Physiology
722-348 3(3-0-6)
Fannmsvesda)

(Animal Evolution)
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Evolution of unicellular and multicellular animals,
invertebrates and vertebrates; study of phylogenetic relationship
among the various classes in each phylum; classification of
animal phylum

722-351
HgINn
(Ecology) .
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Basic concepts

3(3-0-6)

of ecology; ecosystem; energy in
ecosystem; limiting factors affecting the population of living
organisms; interaction and relationship among the structural
components of ecosystem; analysis of ecosystem at the community
level; population and species; cultural ecology; natural resource

management and conservation for sustainability

722-352

Uiiamsinadinen

(Ecology Laboratory)
Ufriamsauiiade ludn 722-351 ineine
Laboratory practices on topics covered in 722-351

1(0-3-0)

Ecology

722-353
HnaIngmanzia
(Marine Ecology)
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Prerequisite: 722-231 General Botany and 722-241
General Zoology

3(3-0-6)

Structure of marine ecosystem; marine environment,
interaction and relationship between marine organisms and
environment; energy and matter in ecosystem; coastal ecosystem;
marine biological productivity; marine natural resources; marine
fisheries; marine pollution

722-354
Ugiiamsinadinemanzta
(Marine Ecology Laboratory)
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Structure of marine ecosystem; marine environment;
relationship between organisms and environment; energy and
matter in ecosystem; ecology of coastal community; marine
marine natural

biological productivity; marine biodiversity;

resources; fishery; marine populations

722-361

Wugaans

(Genetics)
eIy niaduien : 722-231 wgnusaninaly uas
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Prerequisite : 722-231 General Botany and 722-241
General Zoology

Basic principles of heredity; characteristic variations in
organisms and environmental influences; quantitative heredity;
sex inheritance; cytoplasmic inheritance; molecular genetics;
chemical composition of genes and chromosomes; protein

synthesis; introduction to population genetics; applied genetics

722-362

Ufiiamsiugmans

(Genetics Laboratory)
Ufiiamsamiateluin 722-361 iugenans
Laboratory practices on topics covered in 722-361

1(0-3-0)

Genetics

722-363 .
Fresaumamansiio iy
(Introduction t0 Bioinformation)
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Biological databases and database search; computer

3(2-3-4)

software usage for nucleotide and amino acid sequence

alignments; primer design, protein structure modeling;
prediction of gene and protein function
722-364 3(2-3-4)

sugmaniwaditosdy
(Elementary Cytogenetics)
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Prerequisite : 722-361 Genetics

Cell division and behavior of chromosome; chromosome
structure in higher organisms; giant and lampbrush chromosome;
sex-determination and sex chromosome; chromosome aberration;
chromosome techniques and chromosome banding; chromosome
and evolution;

cytogenetics of plants; animals and human;

laboratory practices on topics covered in class

722-371 3(2-3-4)

0V IINYINQATHNTIN

(Industrial Microbiology)
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Scope of industrial microbiology; microorganism
screening from primary and secondary metabolites; bacterial strain
improvement through genetic engineering; microbial products at the
laboratory, pilot and industrial scales; laboratory practices on topics

covered in class

722-381
malulagyimw
(Biotechnology)
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Development

3(3-0-6)

of  biotechnology; processes in
biotechnology; fermentation technology; genetic engineering;
plant animal microbial

biotechnology; biotechnology;

biotechnology;  biotechnology  applications;  ethics and

biotechnology; patents and regulations

722-401
MIENANNIANY
(Co-operative Education Preparation)
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1(0-2-1)



Principle, concept, and regulations; techniques for job
application; basic workplace skills; professional improvements in
field of study: personality development, English proficiency,
information technology, communication, social relations,
teamwork, and efficient administration system; listerature review

on certain topics of interest in chemistry-biology; preparation of

research proposal; report writing and academic presentation
techniques

722-402 6(0-0-36)
annofni

(Co-operative Education)
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Practical work experience in chemistry-biology, under
supervision of co-operative education advisor and employers;
reports and presentation
722-403 300 ¥2)9
Msinau
(Field Work)
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Field work requirement in chemistry, biology or related ﬁelds lune

for a minimum of 300 hours

722-421
$rInenszavluenanazsziuivas
(Molecular and Cellular Biology)
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Method of cell study; molecular composition and cell

3(3-0-6)

metabolism; cell structure and functions; gene actions; protein

synthesis and regulation; nucleic acid synthesis; cell

differentiation; biology of muscular and nervous cells

722-431
MeIMAMan3 VoI
(Plant Anatomy) 3
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Cell types and tissues;

3(3-0-6)

apical organization and
differentiation in vascular plants; growth and development;
anatomy of root, stem, leaf, flower, fruit and seed; emphasis on
anatomy of gymnosperms and angiosperms

29

722-432

UfiamsmeInnmaniveany

(Plant Anatomy Laboratory)
Uffamsanniadeludn 722-431 meinamani

1(0-3-0)

YOINY

Laboratory practices on topics covered in 722-431
Plant Anatomy
722- 435 3(3-0-6)

Woasygnavesmalduazmsnlsyinandn
(Southern Economic Crops and Product Processing)
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Important southern Thai economic crops including oil
palm, rubber and others; cultivars, physiology, planting, care and

maintenance; product harvesting and preservation; product
processing in community and industrial scale
722-441 3(3-0-6)

dainzaihifinszgndunas

(Marine Invertebrates) ’
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Prerequisite : 722-241 General Zoology

g,

Morphology, behavior, distribution,

physiology, economic and medicinal significance of marine

ecology,
vertebrates; emphasis on local marine invertebrates

722-442 ,
Ufiamsdainzailifinssgndunaa
(Marine Invertebrates Laboratory)
Ugiamsmusiadeluian 722441 dainzia
NIZANTUNAY
Laboratory practices on topics covered in 722-441 Marine
Invertebrates

1(0-3-0)
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722-443 ‘
dainenvesdninfinszgniunaa
(Vertebrate Zoology)
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Evolution and classification of vertebrates; relationship

3(3-0-6)

between vertebrates and their origins; comparative study of

morphology and anatomy of each vertebrate; zoo geography;



dynamics of population; reproduction and development of

embryo

722-444 ,
Ufiiamsdnrinenvesdniniinszgniuviaa
(Vertebrate Zoology Laboratory)
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Laboratory practices on topics covered in 722-443

1(0-3-0)

Vertebrate Zoology
722-445 3(3-0-6)
1ot Inen
(Histology)
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Structure and characteristics of cellular tissues of
animals; histogenesis and histophysiology of organs of various

systems
722-446 | 1(0-3-0)
UfiAmsiiseieInen
(Hlstology Laboratory) p
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Microscopic laboratory practices on structure and
characteristics of cellular tissues and organs of various systems

722-447
ae13neInen
(Endocrinology)
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Ultrastructure of cells; biochemical
physiology of endocrine system and neurosecretion; interrelationship

3(3-0-6)

components  and
between nervous and endocrine system; tissue hormones endocrine
hormones of vertebrate and invertebrates

722-451
MIAAMITZUVHNIA
(Ecosystem Management)
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Basic concepts of ecology for ecosystem management;

3(3-0-6)

ecological structures, processes and mechanisms; fundamental
knowledge and understanding for planning and management of

30

ecosystem; partitioning and wholistic management; case studies:
single and mixed cropping agricultural systems

722-461
WUEIAINTIN
(Genetic Engineering)
TaseaduazaulifveInsatiinaon MsoeuUUUed
Adue MsneAsguazmsulssia MsuanoenveRUIaL
MINILAN mﬂuﬂwumumqwummnim woulaiilFuns
Taadu msdauazieudedisue ULE glumslaauau ms
Taaudu  msmawuveauavesddue mintedudrlllu
iyadiytazdad mdszgnd ¥ lunamsunnd gaamnssy
HAINYATNITU FINTAUNA AN a0ANTN1NTINNYDI
AaInAausNugNITY
Structure and

3(3-0-6)

properties of nucleic acid; DNA
replication; transcription and translation; gene expression and
control; basic techniques in genetic engineering; enzymes in gene
cloning; cutting and joining DNA; cloning vectors; gene cloning;
DNA sequencing; gene transfer to plant and animal cells;

application of genetic engineering in medical science, industry and

agriculture; bioinformatics; biosafety of genetically modified
organisms

722-462 3(3-0-6)
Wugmanslnana

(Molecular Genetics)
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Structure and chemical composition of DNA; DNA
replication, transcription and translation; regulation of gene
expression in prokaryotes; DNA and genome structure; regulation
of gene expression in eukaryotes; mutation; DNA repair; molecular

genetic techniques and applications

722-472
235 INeNveaUN3e
(Microbial Physiology)
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aunisd ms195ImeniT Msws By MIKAANAINUIAZIINTBE
VUeIaUNS g Mad uamlsznenveuwas MIToAIIUD
aunid Tadvnlinadenanisuvesgaunisd

Chemical composition, structure and function of microbial cells;

3(3-0-6)
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assimilation; growth; bioenergetics and microbial metabolism;
biosynthesis of cell components; microbial cell-cell communication;
factors affecting microbial activities

722-474,
nMsAaronaz gRANNY
(Infection and Immunity)

3(3-0-6)
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Principles of immunology; antibody immune responses
and cell-mediated immune responses; antibody production;
properties of antibody; types of cells involving immune systems;
antigen-antibody reaction; medical important microorganisms on
physiology,
epidemiology;

morphology,  culturing, classification  and

identification; pathogenesis; prevention and

control focusing on pathogenic bacteria, viruses and fungi

722-475 .
UfDAmsmsfavenazgiaunu
(Infection and Immunity Laboratory) )
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A theoretical and practical study of techniques used in

1(0-3-0)

basic immunology and medical microbiology

722-486 .
MINRsaHIENY
(Plant Tissue Culture)
inJ'J"If'I‘]JQﬂ‘]JL‘ifJuﬂ'J‘]Jﬂu
qummmawawcﬁ P
Waﬂﬂ”liLWW L’s’lfNLL!'t’)LEJE]WGH wmﬂgummmm
m‘smmmﬂuﬂwumuua”ﬂﬁ TEJ%'L!‘UENﬂWiLW1 Laﬁl%u’ﬂlﬂ’ﬂ
ﬁ"h’ ﬂTiL‘l)ifU!,!a fﬂﬁl‘ﬂaﬂullﬂaﬂiﬂﬁWﬁ‘U@ﬁLumﬂ@W"]ﬁ N3
LWWWLﬁEJ\'iLu?)LEJE]LWE]ﬂTi“UEﬂfJWU‘ﬁ mtmm Lﬁﬁl\illﬂaﬁﬁ N7
qummwaaumuaaﬂ NITINE LaﬂﬂiWiIﬂWﬁWﬁﬂ ﬂ1315ﬂ5
WuV]NWHﬁﬂ‘iill ﬂ1‘31.]3 fJfW]Glclﬂﬂﬂuﬂﬂ131W1wLﬁfNLu’E)LfJ@W"]f
mqmumimym l‘ﬂﬂiuiﬂﬂ“ﬁ’lﬂ1wua$ﬂ?iﬂﬂ!;}ﬂi?}uﬁﬂiill
Yoy MsAnYIITeNUITENAIUMIINZRouL BNy
Co-requisite : 722-487 Plant Tissue Culture Laboratory
Principles of plant tissue culture;

3(3-0-6)

722-487 Uiians

laboratory and
equipments; basic techniques and advantages of plant tissue
culture;

development and differentiation of plant tissue;

micropropagation; callus culture; cell suspension culture;

protoplast culture; somaclonal variation; applications of plant
tissue culture technique in agriculture, biotechnology and plant
genetic engineering; study on research topics in plant tissue
culture

722-487 o

UfiAmsnzRaaiomeny

(Plant Tissue Culture Laboratory) Y
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Laboratory equipments and basic techniques in plant
tissue culture; preparation of plant tissue culture media; selection
and surface sterilization of explants; subculture; callus culture; cell
suspension culture; initiation of culture from various explants;
growth and development of plant tissue in culture; transfer of
plantlets to soil

722-492

FuuMeTINeN

(Seminar in Biology)
o < ] a2 A o R
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Seminar on current issues in biology by students

1(0-2-1)

722-493
Py mas3Inen
(Special Problem in Biology)
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Experimental research on certain topics of interest in

2(2-0-4)

biology under project advisor; oral presentation and submission
of research report

722-494
NeInen
(T0x1c010gy) 3
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General

3(3-0-6)

principles of toxicology; sources and

distributions  of  toxicants; dose-response  relationship,

mechanisms of toxicity and pathological changes occurring in

damaged tissue; uptake; absorption; storage, clearance of

toxicants, teratology; principle of ecotoxicology; aquatic

toxicology; the role of toxicity tests and bioassays for predicting
and monitoring freshwater pollution; toxicity tests; validation of

toxicity tests; water quality standards; applications of

biotechnology to toxicology
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722-495 .
AsInenFamwiosdiu
(Introduction to Biotoxicology)
NANMINUFTIUNNABINGT NHINOTINNIAZNT 723-113
Uszgnd 19 manszaeuazivamsiy anudluivvesans dgiamsiland
ﬁﬁWBﬁﬂﬂ‘ﬁiﬂJ“ﬁW] miwﬂumuwau 1 mmaﬂuiumma (Physics Laboratory)
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Principles of toxicology; biotoxicology its Tou MITAANUMUMUVEITIRILNMY MIutlaunaive
applications; distribution and disposition of toxic substances; toxicity Timesiuneniweiua Tnadunes miﬂi%‘guﬁ%ﬂﬁlﬂﬂﬂizﬂq
of substances, natural products, household products, drugs, food mméfmﬁuﬂi@ ’N‘Di@lélﬂillhh’\l%/\hﬂﬁmﬁﬁﬁjﬂ ﬂizﬁ]ﬂiﬁjﬂmz
industrial ~ chemicals, Lauéf
terrorist  or

3(3-0-6) circuits; electromagnetics waves; optics; introduction to modern

physics

1(0-3-0)

and

additives, personal care  products,

agrochemicals, environmental pollutants, warfare Laboratory practice on topics covered in length

chemicals; biological indicator; risk and risk assessment; safety and measurements; empirical equations;

toxicity evaluation

722-496 .
o v a a a al @) o
Wdeniaual-3aaneniluilaqii
(Current Topics in Chemistry-Biology)
msvnauetazendneitentianlimuniivay
e luszauliyanas
Presentation and discussion on interesting current

1(0-2-1)

topics in chemistry - biology at the bachelor level

723-111
Wananall 1
(General Phys1cs 1)
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Vector; motion in one and two dimensions; law of

3(3-0-6)

motion; circular motion; work and energy; conservation of
energy; linear momentum and collisions; rotation of a rigid
object; rolling motion and angular momentum; oscillatory
motion, law of gravity; static equilibrium; properties of matter;

fluid mechanics; wave and sound; thermal and the kinetic theory
of gas

723-112 3(3-0-6)
Wananaly 2

(General Physics II)
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Electric fields;
capacitance and dielectric; current and resistance; direct current

Gauss’s law; electric potential;

circuits; magnetic fields; Faraday’s law; alternating current

Newton’s second law of motion; simple harmonic motion;
flexibility; viscosity of the liquid; surface tension of the liquid;
electrical equivalent of heat; resistance of the resistor;

conversion of galvanometer into voltmeter and ammeter; charged

and discharged of the capacitor; series AC circuits; curved
mirrors and lens
723-114 3(3-0-6)

HanaInenenansdinm
(Life Science Physics)
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The topics of this course are about biomechanics; fluid;
heat; light; sound; electricity; electromagnets and radiation

723-115
UFiamsainenaanidionm
(Life Science Physics Laboratory)
Ufiamanisdudinamans anudou ua 1des
Wi sadwman Wiuassed
Laboratory practices on topics covered biomechanics;

1(0-3-0)

fluid; heat; light; sound; electricity; electromagnets and radiation

723-211 '
Ufiiamsilanan Ty 1
(General Physics Laboratory I)
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Laboratory practice

1(0-3-0)

on topics covered in length

measurements; empirica equations; Newton’s second law of
motion; simple harmonic motion; centripetal force; flexibility;

viscosity of the liquid; surface tension of the liquid; standing



wave in the string; resonance; electrical equivalent of heat;
thermal conductivity

723-212 ,
Ufiamslandinll 2
(General Physics Laboratory II)
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Laboratory practice on topics covered in measurement

1(0-3-0)

resistance of the resistor; conversion of galvanometer into
voltmeter and ammeter; charged and discharged of the
capacitor; Tangent galvanometers; the indices of refraction of
the prism and light; refractive index; curved mirrors; lens; series
AC circuits and measurement of electric power; and vacuum

tube triode

723-221
nasans 1
(Mechanics I) '

 wniaAuAeu : 723-111 Wandna'l 1, 723-112
Wandnall 2
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723-111 General Physics I, 723-112

3(3-0-6)

Prerequisite:
General Physics 11

Motion of a particle in one, two and three dimensions;
motion of a system of particles; rotation of a rigid body about a
fixed axis; gravitation; moving coordinate systems; vibrating
string

723-222
anueunazguvivaman’
(Heat and Thermodynamics) '

sdyniadunen : 723-111 Wandna'ly 1, 723-112
Wandnall2
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723-111 General Physics [, 723-112

3(3-0-6)

Prerequisite:
General Physics 11

Basic concept of thermodynamics; thermal properties
of pure substance;

equation of state; principle laws of

thermodynamics; entropy and thermodynamics potential
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723-223
naman3vesian
(Mechanics of Materials) .

swdsnfaduneu : 723-111 Adandmaly 1, 723-112
Wandil 2
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3(3-0-6)

Prerequisite: 723-111 General Physics I, 723-112
General Physics II

Classification of materials; stress-strain relations;
torsion; bending; energy theorems; stress and strain
transformation; yield criteria and stress concentration
723-224 3(3-0-6)
MsFunazaay
(Vibrations and Waves) '
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Prerequisite: 723-111 General Physics I, 723-112
General Physics 1T
Free vibrations; damped and forced vibrations; travelling

waves; superposition of waves

723-241
Wanaumulva
(Modern Physics) '
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723-111 General Physics

3(3-0-6)

Prerequisite: I, 723-112
General Physics II

Introduction; Einstein's’ special theory of relativity;
foundation of atomic physics and quantum physics; Bohr and
Sommerfeld’s models for the hydrogen atom; physics of nucleus

and introduction to solid state physics

723-242 3(3-0-6)

Wandoznon

(Atomic Physics) '
srdnianuneu : 723-111 dandnal 1, 723-112

a am”lﬂ 2

wumummﬂmamaum nqufozaou namdns
Adunaznamanimeudivetezaoylalasion anlnaiuaz
Tassardravesluana
Prerequisite: I,

723-111 General Physics 723-112

General Physics 11



Foundation of quantum physics; atomic theory; wave
mechanics and quantum mechanics for hydrogen atom;
molecular spectrum and structure

723-251
didnnsefinaueuzden
(Analog Electronics)

nguRa1sneai lalea 19935 laTon viaves
laTen n3udmans 2995ve1adyana Iniinazieesves
dyanaudn mitloundu eoagaames n seililesisdu
ueaueunavhoend

Semiconductor theory; diode; diode circuits; types of

3(3-0-6)

diode; transistor, small and large signal amplifier; feedback;
oscillators; FET; operational amplifier

723-252
dridnnIeiinaadiia
(Digital Electronics)
FEUUAING 2TADNDIUFUVDITTUUAINA 2995 %
AIUTFIAVDITEVVATNG A-101AID-A ADUIIBSIADS 1993
Uszynaasiia
Digital
sequential of digital circuits; AD and DA converter; digital

3(3-0-6)

system; combination of digital circuits;

application circuits

723-253
Ufiiamsdannsedindueuzdon
(Analog Electronics Laboratory)

Ufiian1sluade Wadlimes anvuzaniiaves
laTen ardviviisadlvlions Warnwisad lvieos manesdu
nwa1e nIuameesanyazaniaves eeadalaalail s
lugansiudaines niuGamassuounarioens
peagaames lolosFunuausunarheees Hnsinyems
MUHUI9DT

Multimeter, Diode Charateristics, Half wave Rectifier,

1(0-3-0)

Full wave Rectifier,Power Supplied, Transistor Charateristics,
Osciiloscope, Transitor Biasing, Transistor Amplifier,Oscillator,
Operational Amplifier, Printed Circuit Practice

723-254
UfiiAmsdiannsedingadia
(Digital Electronics Laboratory)

Ugiamsluiade Taind Insu lod Aiuea toud
INA B9 INA UBS 1N LU 1NA 1ONFAYFNEDS 1nA 81W 10
ine¥ 1dulnawes Alaawmos 7-Famua toada lasies 59
Lﬂ%ﬁf’)){

Logic probe, IC TTL, AND Gate, OR Gate, Nor Gate,
Nand gate, XOR Gate, Half Adder, Encoder, Decoder, 7-Segment
LED driver, Ring Couter

1(0-3-0)

723-281

ala_da a d
‘V\Iﬁﬂﬁﬂﬁﬂmﬂﬂ1ﬁﬂ§ 1
(Mathematical Physics I)

3(3-0-6)
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ANudDAndeIvaIndiamaainulSuunildnd
g1 snlasunlas manlasundasies 4 maswlsuw
nuiland aumsussoomigmsal luneildndediedie usq
uazauudng uvasiuila auunyu Adauazmsuilasiing
msszana eynsuizes

Correspondence between mathematics and physical
quantities; rate of changing; a little amount of changing; physical
summation; equations describing simple physical events; force
and potential fields; source; rotational field; coordinates and
transformation; approximation; Fourier series

723-282
WanaBandinmans 2
(Mathematical Physics IT)
aunsusseremgnssituuiiuvasiuiiauas il
uvasduiia aumsmsluavesnnufou aunsadu sladsu
Yol aFadou aumaFeywus lumeiand
Equations describing events with and without source;

3(3-0-6)

equation of heat flow; wave equation; functions of complex
variable; differential equations in physics

723-321
nasmans 2
(Mechanics II)
ArnfIduneu : 723-221 namans 1
~ AUN3YeIAINTeId aumsvealadu e’
ANUNBY MInyUVDITAguiunTe Msdu
Prerequisite: 723-221Mechanics [
Lagrange’s equation; Hamillton’s equation; inertia

3(3-0-6)

tensor; rotation of rigid body; Oscillation

723-322

Ufiiamsnamans

(Mechanics Laborato'ry) ) )
Ugiansinerduiadenisinaeuiiuyuaiuesi

nepadamnes ngmseyintndinu msmasuiiiuienan

mandeuinuyTnsin lad

Laboratory practice on topics harmonic, oscillators

1(0-3-0)

conservation of energy, circular motion, projectile motion

723-323

nasmansmIana

(Statistical Mechanics)
5103397 UNOY : 723-222 ANNTBULAYYUVINA

3(3-0-6)

mani

anuzuee3z Ul U Instuazgurgl N3N
puuTuadmininayndsnudasziean Teaad msunsadan
%’auuazmammmmuuwﬁﬂﬁ i‘gflﬂt’]’lﬂﬁLLﬁZﬂWiLL%ﬂLLﬂQLL‘UU
Aud udwgauad uRmsT naz Tus wavnudaszivduas
Ugnseuall msnlagumla

Prerequisite: 723-222 Heat and Thermodynamics

State of a system; entropy and temperature; Boltzmann
distribution and Helmholtz free energy; thermal radiation and



Planck distribution; chemical potential and Gibbs distribution;

ideal gas; Fermi and Bose gases; Gibbs free energy and

chemical reactions; phase transitions

723-331
I¥huazsiman 1
(Electricity and Magnetism I) .
wdamisdunen : 723-111 Wandnald 1, 723-112

Wandna'la 2 )

Tihada aum Wi lwileans Jawarven i
AD9 MIMANARA LS WNIHANIAZANIUUIMAN AUV
G (e lof

Prerequisite: 723-111 General Physics I, 723-112 General
Physics 11

Electrostatic fields;

3(3-0-6)

electric field in material space;

electrostatic  boundary-value problems; magnetostatic fields;
magnetic force and magnetic material; Maxwell’s equation
723-332 3(3-0-6)

Tnfhuazmimdn 2
(Electricity and Magnetism IT)
a v o 1 [} <
wdntisauneu : 723-331 Tlfhweziman 1
J I A ] [~} Y ] o A
ﬁiJﬂ”I‘i‘llE]\iLlﬂJﬂf]ﬂ'mﬁ ﬂﬁu!mkﬂﬁﬂmlWWW naUInNaY
d1e01mA Watetlagiudu 9
Prerequisite: 723-331 Electricity and Magnetism [
Maxwell’s equation;

electromagnetic wave; wave

guides; antennae; other modern topic

723-333
Ufiamsluihuazmiman
(Electricity and Magnetism Laboratory)
ﬂgmmsmﬂm‘ummammﬂmimm 7AUAY
i’au msmtienhudman lWih aranuquaz mmm”lﬂa
@nn3nvesats auw'liih msiannuduazlavesnaulae
19 ooadalaalal jUaxagduineeasalaainl msld
poadaladlalfanuaadnd auuuimansinvaadnedy
Teaad msiaAnnumiionit 29955 Isuuuduuuoynsy
HAZUUIN UTIUUTNNIMAN JARNNANAnGog19aziDen
e Twnusledimes
Laboratory

1(0-3-0)

practice on topics covered in
thermocouple; electromagnetic induction; the capacity and the
dielectric constant of the substance; electric field; measuring the
frequency and phase of the; wave on oscilloscope; Lissajous
form on oscilloscope;

oscilloscope measuring potential

difference; magnetic field of paired coils in Helmholtz;
inductance measurement; series and parallel resonance; forces
on currents in magnetic fields; measuring potential difference

with a potentiometer

723-334
NAUMAASITINNN
(Physical Optics)

3(3-0-6)
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swdsfadunen : 723-111 Handiall 1, 723-112

Wanda 'l 2 o '

‘ﬁsiu@mﬁﬁuamm aumsnau ﬂﬁuaﬁuaﬁn AaU
ITUIY ﬂaumanau ﬂﬁu‘ﬂi\iﬂi Uﬂﬂ ﬂgwummquyg
LlﬂJLWaﬂUl‘V\I‘V\h IWmeuuawum mwauwmamau NITUNTN
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Ly eH U fniﬂi%ﬂﬂllﬁ\‘magfﬂﬁﬂﬂﬂau ALy 3 Teﬂamw\l e
puyliFadu

Prerequisite: 723-111 General Physics I, 723-112
General Physics II

Nature of light; wave equation; harmonic waves; plane
waves; basic laws of

spherical waves; cylindrical waves;

electromagnetic theory; photons and light; superposition of

waves; interference; Fraunhofer and Fresnel diffraction;
polarization; scattering and absorption; lasers; holographys;
nonlinear optics

723-335 1(0-3-0)
Ufiamsiaumans

(Optics Laboratory)

mawmmuﬁ AITUAAIALATDITNIEINILAIVUD
e NM!DﬂQLUuu@ﬂﬂﬁﬂﬂl@ﬂﬂﬁ%ﬂJ ﬁlﬂﬂiﬁillm’t‘)i !ﬂiﬁﬁ\i
NITUNITINTDA ﬂmammu Twm”lmﬂu ﬂfd]‘llENJﬂﬂ’d WU IU
vosiadu lunadudumeinle Isimes Mmduuwen

Power of lens; aberrations and dispersion of lens; the
angle of minimum deviation of prism; spectrometer; grating;
interference; diffraction; polarization; malus law; Newton’s
rings; Michelson interferometer; resolving power

723-337 .
malulagndaanuiosfu
(Energy Technology)
WAU wamummﬂmmsw Wﬁ\?ﬂuut’fﬁﬂTﬂﬁﬂ
wamuau wmmum wawmmmiaualmwnw NAU
u'JLﬂaEJi wmqm@mma yane
Energy; fossil energy; solar energy; wind energy; hydro

3(3-0-6)

energy, geothermal energy; nuclear energy; bio-mass energy;
pollution

723-341
pamanInIBUAN 1
(Quantum Mechanics I)

s1e3faduney : 723-241 Handunul

ADULVRITZUUNNADUAN MIunudlsnain
AONUAINDT mmmumsuuumuuu"l@iummmmﬂaéﬂsmj
uﬂaaﬁmmamaswummmwﬂimimuummyu GELGLT
lalasian HaURITNLIMANABIZUUNNAIOUAN HANMS
Fousiu jUnuvmIndueanamansnlousiy

Prerequisite: 723-241 Modern Physics

State of quantum system; representation of dynamic

3(3-0-6)

variables; commutator; ladder operator : one dimensional simple
harmonic oscillator and angular momentum; hydrogen atom;


http://dsp-book.narod.ru/MISH/CH50.PDF
http://physics.bu.edu/~duffy/py106/MagForce.html
http://physics.bu.edu/~duffy/py106/MagForce.html
http://isi.ssl.berkeley.edu/~rogerg/education/electromotive%20force.pdf
http://isi.ssl.berkeley.edu/~rogerg/education/electromotive%20force.pdf

magnetic effects in quantum systems; superposition principle;
matrix formulation of quantum mechanics

723-342
Flanatiundes
(Nuclear Physics)

Tassadaiuaded msaaedivesansduiuasad
UgAseriiundes suasnservesiuiuanmiednuaas
AT IeYNIA WadauazmsTanuiuaninied msilesiu
DUATIIAINIT T

Structure of nucleus; radioactivity; nuclear reaction;

3(3-0-6)

interaction of radiation with matter; particles accelerator;

radiation detector and measurement; radiation safety

723-343
Handiinndasszand
(Applied Nuclear Physics)
swinisAunen : 723-342 Handiiundes
m3lHls TeminnSamienuitionas mi%’ﬂm
I‘iﬂ ﬂ?‘iﬂfﬁu@'ﬁﬂﬂ‘ﬂNI‘]JEWEM?I@!LZ’!““’D'?le'J‘V]fﬂ msilse fJfWI
ﬂWUﬁQL!'Jﬂﬂ'E)JJLLﬁ ATINNITY
Prerequisite: 723-342 Nuclear Physics
Radiation use for diagnostic and therapeutic purposes;

3(3-0-6)

archaeological and geological dating, applications in

environment and industries

723-344
Ufiamsilanaiianaes
(Nuclear Physics Laboratory)

1833 11TaAURRY : 723-342 WaAndiuades

mammuumiamm Nal (TD)  P15HIA7
ﬁuﬂaz%mmmﬂﬂaummammmnmq Wiasad lnnes-
u“al,am M5MIAN resolution  ¥93¥1IA ¥adaTuearhyiia
Weusasos maiasadununluiufidrewasa Nal (T M3IA
$aFueavwiia Surface barrier M3TauANNIIAAAIBHAN
TLD msiadayaa 1W#hein amplifier

Prerequisite: 723-342 Modern Physics

Nal (Tl) scintillation detector;
coefficient of materials;

1(0-3-0)

mass attenuation
Geiger-Muller detector; detector
solid
nuclear track detector; In situ measurement with Nai(Tl);

resolution; energy calibration curveof detector; state
surface barrier detector; TLD dosimeter; amplier electric signal

measurement

723-351
didnnsedindszynd
(Applied Electronics)
seIynTaiunou : 723-252 diannsetindadiia
TuTasTwsiwaaes Tassadivvesszuy
lulasaeuiinaessiiauesafed masounonuginsal
Mouen Msszgnd 15U
Prerequisite: 723-252 Digital Electronics

3(2-3-4)
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Microprocessor;  structure ~ of  single  board

microcomputer; interfacing and its applications

723-352
o v v Al d
J’ITHﬂ‘].IillﬂillﬁTﬁ‘i‘Uuﬂﬂﬁﬂﬁ
(Programming Language for Physicists)
@ = 4

‘I’fﬁﬂﬂ?i!fﬂﬂulla 31JLL°]J1J13€J1ﬂ§mGU'ﬂ\3
ﬂT]sﬂﬂE]llW'.]m@i vlnmimﬂuiﬂmnimga waru Tdsunsu
ﬂ?ﬂﬂ?‘HWﬂ@NW’JW]E]iﬂT]elﬂﬂﬂTlelTHLN

Principles and syntax of computer language; practice of

3(2-2-5)

writing and developing a computer program

723-353 )
HanaBammauiesdn
(Introduction to Computational Physics)
Taseadranaznisesnuuyldsunsy sl
Apuiinei s wiveyandfiiamsiand adamansis
duavnazmidizgna anuivesviaineadiamansung
Tlsunsu
Algorithm of programming; using computer to analyze

3(3-0-6)

physics lab data; numerical method and its application; study of
some mathematical software

723-361
Hananwoaes
(Polymer Physics)
eAIisAuAeY : 723-223 nasnansvesiag
aufmFamen nueaneawes Jalasaraanzudy
auiiai¥ana aufan1suaniin auidairannudon uazira

Tl

3(3-0-6)

Prerequisite: 723-223 Mechanics of Materials

Physical properties of polymers; linear viscoelasticity;
mechanical properties; failure properties; thermal and electrical
properties

723-362
Ufiiamsilanawedmies
(Polymer Phys1cs Laboratory)

ﬂTi’JLﬂ'i”I 14ﬁllilmﬂW”lwﬂJ’EJ\iW’E]Z’lUJE’Jiﬂ’JEJLﬂiE‘NiJ@T]
ZJ’E)EJ 1Y 1T 09 DMA, DSC, unlversal tensﬂe machine, rebound
resilience tester, impact tester TCEGECRLLI il mmwmuiu
BUINA

1(0-3-0)

Analysis of polymer characteristics using available
instruments e.g. DMA, DSC, universal tensile machine, rebound
resilience tester, impact tester, and others

723-365
auTATwasveInedes
(Optical Properties of Polomer)
FITUMAVOULAT AFURNINLAT MIHNINUAIVDIND
a 4 o [ 4 a A =
awes Twa lswduvosuas Yaq luwsununi ueauddlolad
MIATIEHANUIRUEF IS MIGesivesTuana auias
1 a
sy liihiduasavesnedmes

3(3-0-6)



Nature of light; refrective Index; refraction through
of Light;
rheological optics; optical stress analysis; molecular orientation;

polomer, polarization birefringent materials;

nonlinear optical properties of polymers

723-366 3(3-0-6)
autiamadsaasaniAmsSuruvewadies

(Acoustic Properties and Permeability Properties of
Polymers)

AN NFes msaziteudes msganawde s
UWIHAZMITUAIL MIIANIFUHIY A1AITveIMIganan
dulsgansmaung

Speed of Sound; sound reflextion; sound absorption,
diffusion and permeation; measuring permeability; absorption
constant; diffusion coefficient
723-371

AamEl d
syoilana
(Geophysics)
= A 3 aaa o Y ] a
Tlf]‘hlalﬂﬂ'lﬂﬂﬁimi/\lﬁﬂﬁ ﬂﬁxﬂaummmuﬂu"lm
1 ] <
anuTriunae wiianlan e1guazanudouveslan
Theory of geophysics including seismology, gravitation,

3(3-0-6)

geomagnetism, geochronology and thermicity of earth

723-381
malulagnasay
(Energy Technology)
WA Wﬂﬂﬁ?u“ﬁ?ﬂﬂﬂﬂ?ﬂiiw Wﬂ\iﬂul!ﬁ\i'ﬁﬂﬂﬁﬂ
wamuau Wamum WﬁQQWUﬂ’JﬂJ‘SE]uGlﬁWﬂW WANIIY
u'JLﬂﬁEJE wawmﬂnma Uane
Energy; fossil energy; solar energy; wind energy; hydro

3(3-0-6)

energy, geothermal energy; nuclear energy; bio-mass energy;
pollution

723-382
mnmanslia
(Practical Astronomy)
WﬂﬂVINﬂﬁWﬁWﬁﬁi 1301 ‘VIi\TﬂﬁﬂJ‘V]@\W\h misuuua”
N1TANUVUDINIT ﬂ’NE‘)TVWIEJ ﬂ'Ni]iH/]i ﬂ”l']l,ﬂ'i18°ﬂ ﬂ’d'ﬁ)\?
Tnsnsseni
Astronomical coordinate; time; celestial sphere; rising

3(3-0-6)

and setting of stars; the sun; the moon; planels; telescope

723-383
MImansdaa
(Isalamic Astronomy)
miﬂiwﬂﬂm“l,waﬂmimﬂmﬁmmmauﬂumﬂ

ﬂWﬁﬁiﬁﬁﬁ11] ‘ﬁiiiJ‘mﬁﬁU’t‘)\iﬂ’NfJﬁ’]ﬁﬂ ﬂTi*U‘L! -ANUDIAIN
’t‘)ﬁ’]@lﬁl AUNMTUATMTMUIUNIA DL "lf%]i ?IZ‘T'E llﬂi‘]J i‘JGIﬂ
T_hi]'i Llﬁ "lﬁﬂ Z‘Tllﬂﬁ!,!,a"’ﬂﬁﬂ11!'Ji1!1/]ﬂﬂﬂaﬁ‘ﬁi'ill"lﬂﬁﬁll't‘)\1ﬂ’3\1
i]u‘Vl’i il‘Ll‘V]'iﬂTJ m'iauu ?]ﬂ‘U?JQﬂ’NEULl‘VIi mimﬂgwuamﬂ”éf
ANy ﬂﬁﬁ\'ilﬂﬁilu‘ﬂilﬁﬂ?l

Applications of spherical astronomy principle to Islamic

3(3-0-6)

Astronomy; nature of sun; Sun rise-set; equation of prayertive;

37

Suhri; Asn; Maghvib; Isa; Pajar; Shuruk Qiblat Direction; nature of
moon; newmoon; moon rise-set; Hijrah calendar; observation of
cresent moon

723-391 .
W%némsmmmﬁmﬁu
(Introduction tg Atmosheric Physics)

3% ﬂ‘U“IméUfNE]Qﬂﬂi‘“ﬂmﬂlﬂﬂ‘ﬂﬁimﬂWf ﬂi1ﬂ{]ﬂ1§m
ﬂ1§LlW§\3’d!La ﬂi1ﬂ{]ﬂ1§ﬂ!‘1/lNLlﬁ\i Ulouma EATN UNNA
ﬂWff@'lﬁﬂlE]\i‘Uiifﬂﬂ1ﬁ Wﬁﬁ?ﬁﬁiﬂlﬂﬂﬂiiﬂWﬂ?ﬁ lMWﬂu
UTTIINA

Levels of components of the atmosphere, radiation

3(3-0-6)

phenomenon and the phenomenon of light, vapor and water;
thermodvnamics of the atmosphere; dynamics of the atmosphere;
electricity in the atmosphere
723-401
I3 ENAHNIANH
(Co-operative Education Preparation)
WANMI uUIAA NIEUIUMIHAZIZITBUTeU TR
matialumsadasdiaomlsznooms anudiugmlums
Ugianuluaomilszneums  mMsWanNauLINUIIATFIY
INFnvesevin  Usznoudie mswwumﬂaﬂmw
ﬂ?HTENﬂf]‘H Lﬂﬂiuiﬂﬂﬁﬁﬁumﬁ ﬂ1‘5?fi]ﬁ1‘5 Mu‘klﬂﬁllwu‘ﬁ
ﬂTi‘V]NWL!!‘L]u‘V]iJ LlawﬁwUUU§W1§Q1uﬂﬂlﬂ?Wiuﬁﬂ1u
sznoums ﬁﬂﬁ!‘iﬂuﬁ?ﬂﬂu HazmANANTUIAUONAITY
MAIFIM3
Principles, concept, process and regulations; techniques
skills;
improvements in field of study: personality development, English

1(0-2-1)

for job application; basic workplace professional

proficiency, information technology, communication, social
relations, teamwork, and efficient administration system; report

writing and academic presentation techniques

723-402
annofAnNyN
(Co-operative Education)

msUfinauiaduna 1 mamsanluniaeay
MAsy mawensy Wiodauilszneums uazih Iassauduy
Wandaroldnisquavesernisdiima  uazduimsaniu
Usznoums

Full-time internship in a public or private sector

6(0-0-36)

organization, or corporation related to field of study and
conducting a research project in physics for one semester , under
the direct supervision of a designated faculty member and
executive of relevant organization or corporation

723-403 1(0-2-1)

Hnaw

(Field Work)

Y =S k) a

aesrnuAuand 1’7 f’Jfﬂ‘"lﬂ‘V]LﬂEJ’J"’IJ@Q ‘lllu’ﬁ)EJf‘l’ﬂ
300 92T

Practical work requirement in physics or related fields
for 300 hrs. minimum



723-441
nafmanINIDUAYN 2
(Quantum Mechanics II)

sdmisAuneY : 723-341 naman$noual 1

umi nasnaas aveusulyawiia eymafimileun
IMETAN myamﬁummmﬂmununm wgﬂmmﬂiwu
M3TzaaUY WKB NuimIsunuuuuiuiunat ms
n32IR

3(3-0-6)

Prerequisite: 723-341 Quantum Mechanics I

Introduction; quantum mechanics in three dimensions;
identical particle; time-independent perturbation theory; variation
principles;

WKB approximation; time-dependent perturbation

theory; scattering

723-442
Wanaaouzvoauds
(Solid State Physics)

51999 11AVADY : 723-323 NamaasIFIaDa, 723-
341 namaAsAIUAN 1 .

Tasanan vaniadIunay uﬁqﬁﬂmﬁmmaﬂﬂﬁq
waﬂ msduvesTnsananiay ﬁu‘ummmmaau unal§3]
BlanATOUBATE NUAUALNINU HANETNIANID

Prerequisite: 723-323 Statistical Mechanics, 723-341
Quantum Mechanics |

3(3-0-6)

Crystal structure; reciprocal lattice; crystal binding;
crystal vibrations and thermal properties; free electron Fermi
gas; energy band; semiconductor crystal

723-443
UfiamsTlanduenadlval
(Modern Physics Laboratory)
Te3vfanune : 723-241 Aanduwu i
denfiiamaiateniniein 723-241 Wandumu
Tna gnduiFeda uwugaudalsznou msﬁ"ﬂmﬂﬁwﬂ@iama
HULNUFU ﬂi1ngﬂ15m1mmmﬂmﬂ maurisdanuiou
Tunaduduaedlelsfined msnaasaneainiuvesiaa
UAU

1(0-3-0)

Prerequisite: 723-241 Modern Physics
Torsion Pendulum; compound pendulum; e/m J.J
thermal radiation;

Thomson apparatus; photoelectric effect;

Michelson’s interferometer; Millikan’s oil drop experiment

723-444
Wandguam
(Health Physms)

"]fuﬂﬁll’t‘)\i'iﬂﬁ Wu?ﬂ’lﬂiﬂﬁ wammmammmﬂm
't‘)"lﬂﬁ‘l/]!,ﬂWUu%Wﬂﬂ"lihlﬂiUiQﬁLLﬂ”ﬂWii ’J\iﬂ'&‘)\iﬂuﬁuﬂi"lﬂﬂ"lﬂ
@

3(3-0-6)

Types of radiation; radiation unit; radiation injury;

radiation syndromes and radiation protection
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723-445 )
Wandwdanugaiesdu
(Introduction to High Energy Physics)
dsgiduazanufananiugiu A5n15naa0
NENMIAAT UazdBUNG oS SUATHI 819819801 BATN3 O
maiman Wi wazduasnseeaausa
History and basic idea;

3(3-0-6)

experimental methods of

stability and Invariant; weak interaction; electromagnetic

interaction; interact strongly

723-451

Ao IR ST eaaud ML IEnS

(Computer-Assisted Instruction for Physicists)
msthaeuiiwesulszgnd lsnumsadieTsunsy

wiemsthldsunsuduSegdunimuimsGoumsasunis

and

3(2-2-5)

Computer  application for physics education;

programming language and package

723-452
o J Al JdyY a d
ﬂ]iﬂ'lﬁi‘:N‘].Ii'lﬂﬁﬂ]imﬂ'N”I/lﬁﬂﬂ'ﬂ]ﬂﬂ@uﬂ?!ﬂi’)ﬁ
(Computer Simulation of Physical Phenomena)
510U UNOU : 723-352 M Tdsunsudmsutin

3(3-0-6)

Wand
mmmmﬂsmgmsmmq il 1’]13Wﬁﬂﬁ¥§|}’38
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Prerequisite: 723-352 Programming Language for
Physicists
Computer simulation of physical phenomena and
current interesting physics problems

723-453
Ufiamsilanadraneniiunes
(Computer-Based Physics Laboratory)
ms“l%'”luTﬂ3ﬂaummamuﬂgmmmnﬂanﬁ M3
L"lf’é]iJIEJ\‘Iﬂ’t‘)ZJW’Jmﬂiﬂﬂﬂgﬂﬁﬂﬁﬂ%ﬁ"lﬁﬂﬁ
Use of microcomputer in physics laboratory and their

3(2-2-5)

interface

723-454
v a Jd v Al d
mﬂ%mummamnﬂmwwnwlana
(Computer Aided Solution of Physics Problems)
msanu TsunsunenfinaeiutaTusunsuiteinn
ufyvneil@nd
Solving physics problems using certain computer

3(3-0-6)

programs

723-455 )

Jd A Y
lulasneuInsamasiUosdy
(Introduction to Microcontroller)

Tassdftenazvannisiiaciuveadil
TulasaeuInsamesnauls

3(3-0-6)



Structure and operation of some interesting
microcontroller chips
723-461 3(3-0-6)
= = a d
Slolativeanoanios
(Rheology of Polymer)

sdynfadunen : 723-111 Handmal 1, 723-112

Wandnall 2

‘iﬁiﬂ%mﬁam%uﬁu ﬁiﬁwmﬁmaﬁﬁiﬂ%mﬁﬁﬂ
muwmmmmu ANIATEA MIA3NAUNIIAUINVBING
Founiite muiaia IndaanaFaduniausunat aums
voImsFeunvveeTuansfuyl auns WLE  auiiaiye
wasnaas M3 lvadaainmsda msluasnmaReu auia
Jaladaradnuuy luFudu msadwaumssuinauia
Jaladaadauuy liFady aumsaniiand1ee19veq Lodge
AUMIVDI BKZ aUMITUBUINUDS HAA19UBIANMAURIN
M3 lvanvuueuiialailon anuduwusse winﬂqﬁcﬁu‘ia
Tndaddn gnssivazmsianisi Telad msilszgndids
Taiaﬂﬂumiﬂjuiﬂwammi

Prerequisite: 723-111 General Physics I, 723-112
General Physics 11

Linear viscoelasticity; nature of viscoelasticity; stress-
strain tensor, linear constitutive for simple shear; linear time-

dependent  viscoelastic  property; property  Boltzmann
superposition  principle;  WLF’s  equation;  dynamic
viscoelasticity; extensional flow; shear flow; nonlinear

viscoelasticity property; constitutive for nonlinear viscoelastic
property; BKZ’s
Wagner’s equation; normal stress differences; non-Newtonian

Lodge‘s rubberlike equation; equation;
flow; interrelation among viscoelastic functions; rheometry and

measurements; rheological application in polymer processing

723-462
AUNUATINYN WU
(Physical Properties of Rubber)
519IHIAUNOU : 723-361
auiiamailandvessnavasy Suanady MIpuLaz
MIAuAl Ialagauazoaannda auiAanalfnvesss
Tumanazmsadnaumsium nasaunieluraziduing
Wnlasunumsnlasuzl saradd@vesls luanasd sarad
wmaﬂmwwicﬂmaﬂa afAves THnUeUIN T oY
auidiFaFnduesesiinsoaaed MedsuvoInuAT oa-
W1 tagmsnaglvinalvg)
Physical properties of molten rubber; relaxation; creep

3(3-0-6)

and recovery; viscosity and elasticity; dynamic properties of
rubber; mechanical model and constitutive equation; internal
energy and entropy changes on deformation; elasticity of long
chain molecules; elasticity of molecular network; non-Gaussian
chain statistics; physical properties of cross-linked rubber;

strain-energy function and large deformation

723-463
Ufiiams3leladvesnednies

1(0-3-0)
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(Rheology of Polymer Laboratory)

nssgAnauNAIUYRINeaei aulinige Inihveq
wodawe$ NIl anuAuANuAT oA YogaUBIANITUNT
mﬁuaﬂmwmﬁ'ummwaamag msﬁwmwaﬁma% N3
naaouHnauuuNain auiAFd To Tadveawedwes msia
ﬂ’:ﬂll‘Hﬁﬂﬂl@\?"lli’)\i!‘I’Ta'.lﬂ1ﬂﬂ?i!Lﬂ'j\i!LUULlﬂuil’JiJ"Uﬂ\iQﬂ(%]JlI
nsanszuen Ina lswduuazauialdndaadasd Tugda
Aanudanguusawes anlndnnmamalumiuiigy

Energy absorption in polymers; electrical properties of
polymers; stress-strain curve; modulus of rigidity; stress
relaxation of polymers; creep of polymers; dynamic mechanical
testing; rheological properties of polymers; oscillating coaxial
cylinder viscometers; polarization and photoelasticity properties;

elastic modulus of perspex using Newton ° s rings

723-464 )
msilszgndida3lelailumstugilvesneames
(Rheological Application in Polymer Processing)

Jaladaradnaudu Ialasaraan luifhuFadu
M3 aluifa vanmsnidileladvesnsonsa nanms
M3 To Taduesmsaad i nannsnids leTadueans
g nanmsmesleTadveamshildy nanms
1195 1o Tagueamsnanes

Linear Viscoelasticity; nonlinear viscoelasticity, flow

3(3-0-6)

in Die, role of rhelogy in extrusion, role of rheology in injection
molding; role of rheology in blow molding; role of rheology in
film blowing; role of rheology of rubber mixing

723-465
wAa a Y va A 1] < a d
aAm W hwazani@d asimanveanoanes
(Electrical and Magnetic Propertic of Polymers)
ANUAIUNIY ANINANUATUNIY ANULTINI TN
o Y| a ) 9y =) a a a as o U
M5 Wi wedawesh Wi msSuanimaladinain 353am
a a [ < wAa a a wAa a
Tadanasn wman auiamesdanain auiia lnlssan
a wAa a a a 4
a3n uazanamle I59ana3 nUBINBANDT
Resistance;

3(3-0-6)

resistivity; electric strength; electrical
conductivity; conducting polymer; dielectric relaxation; methods
for dielectric measurements; magnetic; piezoelectric; pyroelectric

and ferroelectric polymers

723-466
audiamannuiouvesneames
(Thermal Properties 0f Polymers)
ﬂTiL!W‘I’JHJ'i’EJL! mmaaummww ANMUARUWUY T
uwawqmmmu E‘Til‘]Jiwﬁ‘ﬂ‘ﬁﬂTi‘UEﬂfJGI’JL‘Nﬂ’NiJSE‘)u NFAIU
L"'IHL"]Nﬂ’NiJ'ii’J‘H qmwgummm%umﬂﬂuum Qﬂ!ﬂ{]ll
Waaural midaaulinznuiou
Thermal conductivity; specific heat; density; thermal

3(3-0-6)

diffusivity; coefficient of thermal expansion; thermal penetration;
glass trasition temperature; melting temperature; measuring

thermal propertie



723-471
sstilandiszand
(Applied Geophysics)
13 1TaAUAY 723-371 FIdNANT
uni n1sdszgnaldssaidndlunisdisae
Tﬂimiwmammmmsflmmian wazmsiasunlasun
Aalan Tﬂﬂmi°lmmﬁummumm&wqu AMUHUMUY
anuiuudiman anvauznia i vie szauvesnsun
ANTUANING 9T
Prerequisite: 723-371 Geophysics

3(3-0-6)

Introduction; geophysics application for survey

structure or things under the earth surface and changes on earth

by properties using of elasticity; density; magnetization;
electrical charaction; radioactivity levels
723-472 1(0-3-0)

awa Al d
dguamsssailana
(Geophysics Laboratory)
¥R 723-371 SIUNANT, 723-471 539

myfaquantiaaiuaudangu auruIy
I [ I 1% Y
ANuThuivan azdnyaznia i
Prerequisite: 723-371 Geophysics, 723-471 Applied

Geophysics

Mesurement  properties of; elasticity, density,
magnetization and electrical characteristic
723-481 3(3-0-6)

ala d o
Wanaswaaie 1
(Contemporary Physics I)
A = v 9 ara g o v 9
LaﬂﬂﬁﬂBWﬂ’JﬂlﬂVHQT\lﬁﬂﬁi’luﬁﬂﬂﬂ?ﬁﬁﬁlﬂlﬂiﬂﬂ
ﬂilﬂi]ﬁf]/
Study of contemporary physics topics selected by
instructor

723-482
Wanasmaie 2
(Contemporary Physics II)
ienAny1aten1efl@ndszaugeinaouis
Wivo lasnanasg
Study of contemporary advanced physics topics

3(3-0-6)

selected by instructor

723-483

Jammailana

(Physics Problems)
’JLﬂi']qfl’iﬂﬂl“l’i'l'ﬂ']\ﬂ\lﬁ'ﬂﬁ!mw"llE]Nﬂwa'lﬂﬂllﬂmﬂsuu
Analysis of certain physics problems and common

3(3-0-6)

errors
723-484 )

v al| A A
vianvlanaveunsesie
(Physical Principles of Instrument)

3(3-0-6)
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Physical principles of electron microscope, optometric
instrument, magnetic instrument, X-ray instrument and others

723-485
Ufiamslulssilnandlana
(Physics Workshop)

n1s1diasesiionay aﬂnsmmwmmmu M3
donldTaqiland miﬂiwﬂﬂuﬁﬁﬂqﬂﬂim’ﬂNWﬁﬂﬁ maia
i ludesd §aidns msgeuuaziigeinuignsal
Innmans

Instruments and tools;

3(2-3-4)

physical material selection;
construction of physical instruments; electrical care in laboratory;
repair and maintenance of scientific equipment

723-486
[y al d
dnnniana
(Physics Semlnar)
miﬂumma WUTUDIRANIY Liﬁ)\iﬂlﬂﬂﬂiuﬁﬁﬂ
ara J
V\Iﬁﬂﬁﬂ?ﬂﬂlﬂﬂﬁﬂllﬂ‘ﬂ@\iﬂﬂﬂﬁ]ﬁﬂ
Research and presentation of selected topics in physics

1(0-2-1)

723-487
ala _ d

Tassnuilana

(Physics Projects)
= 0o Aw ara I a =) d aa 4
Aniaveluanniandiiundes dandussernia

ara 4 ad a ara 4 ara a

Wandasimans diannsedind andnqui uazidndwod

I'd
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3(0-9-0)

Research project in nuclear physics, atmospheric
physics, astronomical physics, electronic, theoretical physics and
polymer physics
723-488
Wanddmung
(Physics for Teacher)
ﬂﬂ‘HTJLﬂﬁ”I W‘Hﬁﬂi’fﬁﬁlm Llﬂﬂliﬂuﬁﬂﬂ1ﬁ1ﬁﬂﬁ
V]’J”h_] mmmﬁmmamwua V\Iﬁﬂﬁi v ll"ﬁlelﬁﬂH”l N3
Nﬁﬁﬁ’t‘)!,m aﬂmmmmauﬂana mwamm ‘U”Ii\?'iﬂ‘kﬂ
aﬂﬂﬁmmiﬁauvdﬁﬂﬁ V1uay msmaau”lwﬂwuq N9
Handuazmalulad u Tdumswannvangasiland

Study and analysis in curriculums and textbooks of

3(3-0-6)

general science; physical science and physics in secondary level
as well as educational media produces; physics teaching
equipments; reparation and maintenance equipments; including
news and physics update technology and trend of physics

curriculum development

724-101

a d Aa o

Inenmanslurindszdriv

(Science in Daily Life)
FITUMAVOINNMANS  8IA1lTTNOVVDY

a Jd a 14 4 @

Menmans memdailszgna  malulagwdsnuag

3(3-0-6)
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Nature of science and its component; applied science;
technology; energy and its system; environmental
management; food science and technology; textile technology;
household science; diseases and medicines; progress of
alternative science and technology

724-103 3(3-0-6)
IneneansHudnn
(Science and Society)

HUIAAMININTAs W13 uazisms

31/181?{16@5’ waﬂimmaﬁmnmam'ua mﬂuiaﬁ@iaﬁﬂﬂu
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Concepts and development of science; scientific methods;
impacts of science and technology on human society; alternative
energy; environment and pollution; relationship between man and
other living organisms; nutrition, nutritional and health problems;
breakthroughs in science and technology; telecommunication;
transportation; agriculture and industry

724-104
InenFnansanIzIAdoN
(Environmental Science)

AutALaLIIAIMIYeL Janaz¥ia AMIUAEA Y
mﬂﬂmaﬂaﬂ nanmIhAyningIne mmanwumman
uy iR uszUUiinaa: ﬂmmﬁmaﬂaau ’mqmm’maaﬂaﬂ
HuINAUAZATY mummﬂﬂmm i VUHOALAZNITIANIT
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Origin and evolution of the earth and living things, carrying

3(2-3-4)

capacity of earth, principles of ecology, relationships between man,
ecosystems and environmental problems, global environmental crisis
and solution, ecosystems and sustainable resources management,
environmental ethics

724-210
Inenenanslan
(Earth Science) )

ANYATIUINGINUMIAUTALNAN NANTHAZATY
qmg TTVUYI BT ﬂnmﬂmiaﬂ F35umALazInsaadia
partlsznoulan manldsunlasvouddonTan madisan
N9FTUNAL wiwenﬂi‘ﬁ3ﬁwmm’amwnmmwﬁﬂﬁum
madaaveluy mimmwwﬁnmmam mmmﬁm
U5501MNA FINa 559 15299 waﬂﬁimmmmmwmmmﬂ
Andssiiag iannmsveadaizaauu Tan

Hypotheses about the universe, galaxies, stars, solar

3(3-0-6)

system and the earth; nature and structure of the earth interior;
changing of the earth, structural geology, geological and natural
resource survey through geophysics methods and modern

technology; oceanographic surveys, atmospheric science,

biosphere, earth history, fossils and evolution of life

724-211
InenAansiImn 1
(Biological Science I)
WANMINUFIUNNINGIAFATTINW NTZUIUMS
HAZAMTINIITININ miawamiaﬂﬁvua ginsailu
ATZUIUMTNIINGINEAT N1TAITIVYUOITIUUIIING
wynd Usznnsuypdluszouiina
Fundamental of biological science; biological

2(2-0-4)

processes and catalyses; instruments and equipments in

biological processes; maintenance of human body system;

human population in ecosystem

724-212

a iy

INENFIAATTINN 2

(Biological Science IT)

= o a3 o =Y
maTuTagmsnin maluladwu lmd maluladves

@ malulagaunadey malulagnsmHan uazmswau
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NAANDUN

2(2-0-4)

Technologies on fermentation, enzyme, wastes,

environment; production and development of biological
products

724 - 213 3(3-0-6)
malulagaelva

(Modern Technology)
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Modern science and technology, information and
communication technology, nanotechnology, biotechnology,
genomic technology, energy technology, robotic technology,
acronautic technology, and the modern technologies; trends of
technology development in the future; impacts of technological

development on life, society, and the nature

724-313
d
InencnaasmMenn 1
(Physical Science I)
1 [ a 9 o
HHAINEIY  MsHaauazn s 1¥lse Toxl
NAINY To1AY TOADY LAZHNANTENUVDINIHAALAL AT 19
@ 1 @ s [
WAL UID DAY HUININTOYTNHNAIITY
Sources of energy, production and utilization of

3(3-0-6)

energy; their strength, weakness and impacts; conservation of
energy

724-314
9.]7]2]1?[166]%?118]5111/‘! 2

3(3-0-6)
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(Physical Science IT)

asdunsigd wedwes  ayuazarsEndig
BITNMAVOUEIT MIueuiiy Fass avesiag idule dden
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Synthetic materials; polymer soaps and detergents;
natural of light; colors of materials, fibers, dyes, cosmetics and
medicine

724-322
a d
SIUMIENI
(Geological Science)
ANUNNIGUAZ VD UVIBVDITIAAAAS H1UTAVD
Tanuazar lumassdimaas #u uaznsiuiaveaniy
ATLUIUMITHNI HATNIINAIEIZ 1T HAazMINUTAVOUT AL
wagnisnenuiaveddy Iassadiavealan n1stna
uruaulva mslwadavewldenTan wagmsuilsdmguves
WU Q197 1AZYVIUMTINAIN @NNTTAUING LAz mwmﬂi
UMaarh NININTEIA MIATILALITINIT IR EAS
Concept and scope of geology; the origin of earth and

3(2-2-5)

geological time; rocks and occurrences of rocks; weathering and
erosion; minerals, soil and their occurrences; earth structures,
earthquake, diastrophisms and geomorphology; hydrogeology
and water resources; geological survey and research

724-323
MIans
(Astronomy)
NEE 5’&ﬂﬁﬁﬂmﬁ’uﬂ%’mnmﬁmm% ﬁ’m‘ﬂmau
Tt m’ﬂaﬂ AIUNS A1NATIEH ﬂnmﬁ‘“wuaﬂ AN
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AN 1ADDM UMIANE AUATINMITITETaS
History and development of astronomy,

3(3-0-6)

celestial
sphere, earth, moon, planet, asteroids, comets, celestial bodies,
sun, stars and their natures; stellar system, milky way, galaxies
and the universe; astronomical instruments

724-324
Uszdvinenenanslunssua
(Current Issues in Sciences) : :
Uszidumadnamans idduduiiauls niel
HansznuUAeNyud A9lFIn tazdunadeonluszduiosdu
seaugimn uagszaulan
Currently interesting issues in Science, effecting on

3 (3-0-6)

human beings, living creatures and environment in local,

regional and global ranges

724-325
%ﬂﬂszayéuazmsaammu
(Invention and Design)
SaurmsveunaTuladuazdeilsea ﬂmmwam
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3(3-0-6)

Evolution of technology and inventions and ther effects
on human being investigating the way technologies and
inventions are created and improved, and their effects on human
evolution. Offers a collaborative learning environment in which
teams create ideas and design modules that emulate outlined
problems. support of group learning, encouraging creative ideas
and designs to deal/tackle/emulate online problems

724-326 ‘
Ty wazmalulagnosd
(Local Wisdom and Indigenous Technology)
mmsmmwﬂ%mmnunuﬂmmmamumumu‘n
nMaInemani ﬂamauwuﬁmmnuﬂmmmamunumﬁ
WAV OI YUY uuamﬂﬁvmwmnsmmumwamﬁsmnfﬂ
WoIied wansmmmmﬂiuiaaﬁuﬂ“lwuwmaﬂhrwmu1nu
Toyaiteadin msumuﬂmmmamumﬂi ﬂnm“lsﬂums
ﬂﬁwmﬂswmmammuﬂauawgmqm
Knowledge and understanding of local wisdom in

3(3-0-6)

science contexts; relationships of local wisdom and community
developments; applications of local resources based on self-
sufficient economic philosophy; impacts modern technology of
on local wisdom developments; application of local wisdom for
balanced and contented daily life

724-327
NAINUMBN
(Renewable Energy)
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Different types of alternative energy basic principles of

3(3-0-6)

operation, achievable efficiency, cost and their effects on the
environment the obstacles to their wide implementation in
industrial community and consumer applications The role of
social attitudes and government planning, financial investments
and incentives

724-328
HAnYmans
(Forensic Science) .
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Aspects of forensic science involving the examination

3(2-3-4)

of physical, chemical and biological items of evidences.
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Concepts on applications of basic chemistry, and analytical and
of
substances such as grass, soil, hair, ink, bullets, gunpowder and

instrumentation techniques for the forensic analysis
drugs. Evidence gathering and preservation; identification of
body fluids and hair fingerprints and DNA

724-329 ,
NINeNNIBITNTIALATMIEYSPEFUNAREN
(Natural Resources and Environmental Conservation)
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Significance of natural resources and environmental

3 (3-0-6)

conservation; principles and theories in environmental

conservation; environmental conservation problems and
solution; law of natural resources and environment
724-330 3 (3-0-6)

Msdamanasnuedaiidszanson
(Effective Energy Management)
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World energy resources and consumption; non-
renewable resources and renewable energy; development of
energy production, impacts on environment; energy crisis;
efficient use; of energy appropriate energy management for
economic and environmental sustainability
724-331
NanyaUNAdoN
(Env1ronmental Pollutlon)
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The environment; pollutants and environmental

3(3-0-6)

pollution; environmental crisis, water pollution, air pollution,
soil pollution, noise pollution, nuclear pollution, solid wastes;

prevention and solutions to environmental pollution;
environmental laws

724-332 2(2-0-4)
ANy

(Water Pollution)
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Water use, criteria of water quality assessment; water
resource; water cycle; water properties: physical, biological and
chemicals; human impact on water resource; water pollution;
principles of water treatment and wastewater treatment; water
quality management; related laws; control, prevention and
resolution of water pollution issues; research and assessment of

water quality and water pollution

724-333
HaNENM9INA
(Air Pollution)
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Air components;

3(2-2-4)

importance of air to human; air
pollutants and sources; microorganism and other air pollutants;
health effects; principles of prevention and control of air
pollution

724-334

NANHNIAUUAZNITIAMS

(Soil Pollution and Its Management)
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3(3-0-6)

Soil;
alkaline soil, acid soil, peat soil; fertilizers; poisonous elements;

pollution; soil pollution; erosion, saline soil,
materials reuse and recycling; waste treatment; high land soil;

plain soil; shifting cultivation; mangrove forest soil

724-335
MsIaMIaIIAdN
(Environmental Management)

ﬁﬂmmimammaammmmﬂ fUANUTITUNIS
ﬁmma@u Lﬁimﬁmmmammﬂaau mslsziiunansgny
mmﬂaau 9IANT QYY1 uTamwmmnumsﬁmms
Funadoy mmmumsmmsmmnaan

States of the

environmental sustainability;

3(3-0-6)

of

environment;

environment and concerns

economics for
environmental impact assessment; regulations and policies on
environmental management; environmental agencies; standards
of environmental management
724-336 . .
msdsziivgammwinuazmsdSuannin
(Water Quallty Assessment and Water Treatment) .
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Water sampling collection, analysis of physical and
chemical water property; study of biological water quality;
water assessment; water treatment for consumption; waste water
treatment

724-337 ,
msdsziiumansenudunnden
(Environmental Impact Assessment)
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Principles and procedures of environmental impact

3(3-0-6)

assessment; environmental impacts resolutions of environmental
quality monitoring; reports of environmental impact assessment case
studies on environmental impact assessment of development projects
Ty \J Q'J
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( Practicum) i
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Field work in science communication or related fields
for a minimum of 1 semester

724-402
awnafnm
(Co-operative Education)
msdfiaauesuduiai 1 aansanuilu
¥12891UMIA5T MAeNsY niodnulsznouns uazih
Tassnunusuinameaasimanielanisguaveeinsd
WA ¥IeRUIMITAnIUlTZNOUMS WIoNHUSHITAD Y
Usgnoumsuounug
Full-time internship in a public or private sector

6(0-0-36)

organization, or cooperation related to field of study and
conducting a research project in science communication for one
semester under a direct supervision by designated faculty
member or executive of the relevant organization or those
appointed by the organization or cooperation

724-415
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(Marine Science)
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Structure of the ocean;

3(3-0-6)

chemical, physical and

biological aspects of the sea; marine environment and

ecosystems; productivity of the ocean; ocean circulation,

44

current, waves, and tides; estuary, shorelines and shoreline

processes; marine sediment, deep ocean floor

724-424
3ﬂﬂ1ﬂ1ﬁﬂ‘§'ﬂi§€l1ﬂ1ﬂ
(Atmospheric Science)
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Composition and nature of the atmosphere; physical

3(2-2-5)

processes and energy in the atmosphere; heat, and heat balances,
vapor; the effect of thermodynamics; condensation electrical
status, stability and instability in the atmosphere; cloud, cloud
formation and radioactive property of cloud; atmospheric motion and
circulation; meteorological experiments; data management and
weather forecast

724-425
sz idInenmans
(History of Sc1ence)
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The origin of science; science in the ancient world;

2(2-0-4)

science in the middle ages; the renaissance and the origin of
modern science; the Newton epoch; science in the 18" and 19"
centuries; contemporary science, scientific philosophy and its
outlook

724-426
WannmsInenmans
(Development of Science)
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Development of science from the ancient world to the

2(2-0-4)

recent time; effects of scientific thinking and scientific theories
on human being; science in the 18th, 19th and 20th centuries

724-427
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(Sciences and Technology)
@ v J a d v
ANuAiUsVRIMmMaaiiuma lulad #anizny
vounnluladszaunie 9 mﬂTuTaﬂwumu malulad
seeunans maluladimuneay mﬂiuiaamum M3D1EN0N
malulad uay ﬂmmmsmaﬂﬁiﬁmﬂiuiaammmwﬁn

2(2-0-4)



Relationship between science and technology; effects
of technology on human being, appropriate technology for Thai
people; advanced, intermediate and indigenous technologies;
technology transfer and selection

724-428
maARAMOINeNmans
(Science Technlques)
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Selection of appropriate instruments and tools for

3(1-4-4)

science teaching and demonstrations; instrumental construction
and repair; maintenances of scientific instruments; design of
science programs and activities, laboratory and classroom;

research in science education

724-429
F33ATTA
(Natural Therapy)
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Eco-philosophy and state of the environment and the

3(2-3-4)

trend of human life; natural therapy principles for the quality of
life; alternative ways of practicing; herbs in daily life; natural
products and production standards

724-435
aAa a £ 4
FIINeNadInaoN
(Env1ronmental Geology)
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Environmental geology; the changing from geological

3(3-0-6)

processes; geology of Thailand; mineral resources; land use
planning, protection and solutions; appropriate site selections
for waste disposal, dam, reservoir, tunnel and transportation
route

724-441
d
Pymnmymanenmans
(Special Problems in Science)
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Study of selected topics in science with an emphasis

2(0-6-3)

on experimentation
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724-442
FUNUT
(Seminar)
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1(0-3-1)

Seminar on the topics which related to science

724-443
Iﬂ‘i@@]u‘i]ﬂﬂﬂﬂﬁ
(Individual PI‘O_]eCt)
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Individual research, seminar and practical project based

6 (0-18-0)

on application of knowledge in science communication, under
supervision of project advisor

724-444
ngrimnedndnnmansuazmalulad
(Laws for Science and Technology)
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History and developments of laws for science and

3 (3-0-6)

technology; relationship between modern laws and science and
technology; laws for intellectual properties, patent registrations
and regulations; laws for environment, food and medicine;
Thailand’s institutes and organizations of laws which are

responsible for science and technology

730-121 malulagmsdszuaioadiv
(Introduction to Fishery Technology)
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Techniques

3(3-0-6)

and methods of aquatic animals
utilization; fishing process techniques; aquaculture and fishery
product; techniques on equipments, machines, tools and factories

related

730-122

G

¥Inenveslan
(Biology of Fish)
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3(2-3-4)



Anatomy of fish; fish organ system ; physiology of fish;
life history of fish; behavior and ecology of fish; principles of
fish analysis and taxonomy

730-123 ) '
nanmamnz@eada e
(Principles of Coastal Aquaculture)
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3(3-0-6)

of
aquaculture; site selection; pond construction; lime and fertilizer

Basic methods for aquaculture; history
utilization; water quality; fish nutrition; coastal aquaculture

emphasized on economic fish

730-152
wanilesfugaavnssumaniamnilszas
(Principle of Fishery Product Industry)
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2(2-0-4)

Situations of food and fishery product industry in the
world; importance of fishery product industry on economic and
country development;
sources of food and chemical composition; nutrition; post-

related organization in food industry;

harvesting quality changes; food preservation; trend in food
development in the future

730-221 .
dadlifinszgndunddumdani 1
(Aquatic Invertebrates I)
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Life history, morphology, anatomy, distribution,

3(2-3-4)

behavior and classification of aquatic invertebrates emphasized
on local and economic aquatic invertebrates: coral, crustaceans
and mollusk; laboratory practices on anatomy and taxonomy of
invertebrates

730-222 & laifinszgndunadlunnasii 2
(Aquatic Invertebrates IT)
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3(2-3-4)
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Physiology, growth, feeding, movement and
reproduction of aquatic invertebrates: emphasis on local and
economic aquatic invertebrates: coral, crustaceans and mollusk;
laboratory practices on physiological measurement of live

animals

730-223 QayIneIManalulagmslszug 3(2-3-4)

(Mlcroblology in Fishery Technologg)
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General morphology of microorganisms; basic
techniques on microbiology; classification of microorganisms on
fishery; growth and environment affecting on the growth of
microorganisms; application of microorganisms on fishery

technology

730-225 finAdnewazmseydnuviani
(Aquatlc Ecology and Conservation)
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Composition of ecosystem and coastal habitats of
concepts
conservation and coastal resource management;

3(2-3-4)

aquatic  organisms; and principles of coastal
mechanism of
equilibrium control in nature; quality measurement and analysis

of aquatic sources; pollution problems; causes and prevention

730-227 UfiamsauniatesdudmSumaluladgnmsiszus
1(0-3-0)

(Basic Technical Laboratory for Fishery Technology)
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Technical laboratory for fishery technology; skills on
welding, and basic
electricity in building; basic skills in aquacultural farm system

water system, wood work, electric

730-232 mﬁmswﬁuazms%'ﬂmiqmmwm 3(2-3-4)
(Water Quality Analysis and Management)
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Physical and chemical properties of water; circulation

of underwater minerals; relationship between minerals and

organisms in water; water sampling and storage; water quality

control; analysis of water used in farms and from natural sources;

laboratory practices on water analysis



730-234 m‘smmﬁmammﬁﬂeu
(Plankton Culture)
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Taxonomy of phytoplankton and zooplankton; sample

3(2-3-4)

collection; laboratory analysis; plankton culture and propagation
for aquatic animals’ feed; laboratory practices on rotifer and
small crustacean culture

730-236 Tn¥umaniuazmsnanenIda i 3(2-3-4)
(Nutrition and Feed Production of Aqyuatlc Animals)
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Chemical composition of feed for aquatic animals;
types and
characteristics of aquatic animals’ feed; natural and artificial

food and feeding behavior of aquatic animals;

food; nutritional values; food formulation methods; laboratory
practices on artificial food production, food analysis and natural
food classification

730-252 Matdusnumandanlszaedleanudu 3(2-3-4)
(Cold Preservation of Fishery Products)
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Introduction to fishery products industry; postmortem
changes of fish, principle of cold preservation as chilling,
freezing and frozen storage; method and refrigerated equipment;
component of refrigeration; processing of chilled and frozen

fishery products; packaging and product storage; quality
changes of products during storage

o d
730-311 ﬂ1isllﬂ1EJW‘H§1Iﬂ1 3(2-3-4)

(Fish Breeding)
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Reproductive system of fish; principles of fish
propagation; nature-controlled fish breeding; hormone usage
and environmental control to promote reproduction of economic
fish
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730-312  1sanazisanvesda
(Diseases and Parasites of Fish)
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Hypothesis of causes of fish diseases; relationship

2(1-3-2)

between fish disease causes and environment; fish diseases
caused by bacteria, virus, parasites and fungus; diagnosis of
diseases; classification of pathogens in fish; prevention of
diseases; laboratory practices on diagnosis of diseases from
parasites, fungi and bacteria; classification of fish parasites
730-313 nmwmﬁmi’j&mm 3(2-3-4)

(Marine Shrimp Culture)
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Life history of economic

shrimp in Southern

Thailand; different types of shrimp culture; shrimp culture
development in other parts of the world; shrimp culture
management;  stocking density; control of predators and
competitors; harvesting techniques; obtaining seed from nature

and hatchery for culture; practice in the University’s farm and

hatchery
730-314 sanazi)s@nvesis 1 vew 2(1-3-2)
(Diseases and Parasites of . Shellfish)
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Hypothesis of causes of diseases and parasites of
shellfish; species and classification of bacteria causing diseases;
viral diseases; shrimp diseases, diseases and parasites of
economic mollusc and crabs; prevention of diseases in shellfish
culture; histopathology of aquatic animals; laboratory practices
on techniques in diagnosis and therapeutics of bacterial cause
disease; identification of bacteria; histology and histopathology

of infected aquatic animals

730-315 MSIANZIBESHIMUNTIN
(Giant Freshwater Prawn Culture)
Flsgia madeniua szl uazmsweay
Wiuf msmzdse msldenns sasimsddes maluladh

2(1-3-2)
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Life history of giant prawns; site selection; hatchery
and reproduction; culture; feeding; stocking density; appropriate
technology; problems and solution; laboratory practices on

prawn culture; sampling methods and harvesting

730-316 ﬂ]i!W]%!aﬂ&‘ﬁﬂﬂﬂ%!ﬁ
(Marine Mollusc Culture)
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Life history of economic mollusk such as oysters,
seed propagation;
collection of wild seed; site selection for mollusc hatchery and

3(2-3-4)

mussels and cockles; culture methods;

culture; harvesting methods and depuration techniques

730-318 M3nzaeaanina
(Freshwater Fish Culture)
SIEE mmigamﬂmmw NIFINE Lamﬂammﬂ
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History of freshwater

3(2-3-4)

fish culture; economic
freshwater fish culture; site selection for pond construction;
feeding techniques; cost and profit; application of appropriate
technology for fish culture; problems and solution; laboratory
practices and field trip to governmental freshwater fish stations

and private farms

730-319 ﬂ1§!W1°’!§EIQl]EﬂET'JEN"IN
(Aquarium Fish Culture)
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Species of freshwater and marine aquarium fish;

3(2-3-4)

techniques of culture and nursery of aquarium fish; feeding;
diseases and prevention; genetic improvement; aquarium plant
culture; aquarium setting techniques; aquarium fish and plants
for commercial purposes; laboratory practices on aquarium
construction, aquarium fish propagation and culture, aquarium

plant culture and aquarium fish diseases

730-322 manziaeadaninges
(Brackish Water Fish Culture)

3(2-3-4)
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Coastal environment; forms of brackish water fish
culture; earthen pond; cage culture; feed for larvae at various
ages of brackish water fish for potential coastal culture; life
history of fish; culture techniques; feed and feeding; cost and
profit; principal problems and research of potential fish for
coastal aquaculture of fish

730-324 Manziaeanza
(Marine Crab Culture)

2(1-3-2)
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Life history of economic crabs in Southern Thailand;
techniques of obtaining natural and nursery crab larvae for
culture; crab culture techniques; crab feed and feeding;
evaluation of crab production as by-product from natural shrimp

farm; laboratory practice on crab classification

730-331 N1IDDNUUD ﬂ1§ﬂ%1\‘l!!ﬂ$ﬂ1ﬁ‘{fﬂﬂ1§7‘h%3~l!!ﬂ$15\1!1/‘n$
n 3(2-3-4)
(Farm and Hatchery Design, Construction and
Management)
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Principles of farm and hatchery site selection;
hatchery design and construction; water and oxygen supply
construction

systems; selection of construction materials;

methods; budget estimation; blueprint interpretation

730-341 ngrisnamslszag
(Fishery Laws)
ng]ﬁmﬂmmﬂumiﬂi e uwazuwilan

Wiz Uy gAneInuaninianslse uﬂumum"hnﬂ
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Laws of fisheries and fishing ports; fisheries rights in

3(3-0-6)

Thailand’s marine territory; laws and regulations of coastal

aquaculture development; model and structure of legal

aquaculture; sea laws of United Nations Convention; Agenda 21

730-342 M3ilszuadunsd
(Organic Fishery)

3(3-0-6)
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Definition and importance of organic fishery;
production and natural equilibrium control systems; organic
fishery ecosystem; organic fishery principles; safety in organic
fishery aquaculture; standards for organic aquatic animals;
application on local wisdom for organic fishery

730-343 aynIMans
(Oceanography)
amwnsaynsemeaas luusnanodmealuva
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Oceanography regimes in tropical coastal regions;

3(2-3-4)

impacts on biological processes; application for aquaculture;
laboratory practices on use of marine charts and standard
oceanographic instruments; field trip

730-345 MpdanguaHsumalulagmsilszua
(English for Fishery Technology)
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Fundamental English used in fishery technology; article

3(3-0-6)

reading in fishery technology; conversation practice;
presentation and writing fishery technology report; english

preparation for job interview

730-351 msslsgilmansamilszaa 1
(Processing of Flsherz Products I)
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Principles of fish processing; drying; smoking;

3(2-3-4)

fermentation; food additive preservation; irradiation; minced

fish and minced fish product; seaweed products; waste

utilization from fish processing

730-352 msuilsguwansamilszaa 2 3(2-3-4)
(Processing of Fishery Products m)
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Fishery product processing by thermal and non-

hurdle

technology; microwave; enzyme using in fish processing; halal

thermal technology; technology; high pressure

49

standard in fishery products manufacture; clean technology in
industrial plant

730-353 Ianssumsulsgunaasuailszue 1
(Fishery Product Process Engineering I)
1@ 9 HagszUDHIY MIdauaziniedlioln gu
Wramani augantamIaznaanu namanaivedlualu
mamlszilemis
Dimensions, quantities and unit systems; measurement

3(2-3-4)

and instrument; thermodynamics; material and energy balances;
fluid flow in food processing
730-354 Sranssumsmlsgilmdndamilsene 2 32-3-4)
(Fishery Product Process Engineering IT)
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Heat
calculation; refrigeration; evaporation; drying; unit operation and

and mass transfer; thermal processing

machine related fishery product processing
= o [y a o J
730-355 !ﬂuﬂ1ﬂ1ﬁﬁ1ﬁiﬂﬂﬁﬂﬂmm1]§°’ﬂﬂ

(Food Chemistry for Fishery Products)
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3(2-3-4)
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Structure and functional properties of  food

chemical composition; post-harvesting quality changes; food
chemical compositions analysis

730-356 YaBInewansunlszug
(Mlcroblology in Fishery Products)
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Microorganisms related to fishery products;

3(2-3-4)

food

borne diseases; food spoilage; factors affecting microbial

growth and control; microbial utilization in fishery processing;

microbial detection in fishery products

730-357 AnulasafuveserisnazmsguInaly
gaantinIINlzaa 3(2-3-4)
(Food Safety and Sanitation in Fishery Industry)
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Food safety; food plant sanitation; water and waste
management in industry; general principle of



food hygiene; code of practice in fish production and fishery

products; hazard analysis and critical control point; law,
regulation and standard of agricultural and fishery products ;

related organization

myInTzviNanf sz
(Analys1s of Fishery Products) L2
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Chemical compositions of fish; quality changes
after death;
principles of examination and quality control in fishery products

730-358 3(2-3-4)

chemical and physical qualitative analysis;

for export

IASENTHNIANT 1(0-2-1)
(Cooperative Education Preparation)

WANMI uuIAA nszIUMILazsfjoutolia
matialumsaiasdianmlsznoums anuinugiulums
Ui luaalseneums msauauesunasgu
JFnvesaviivuna Tuladnsdszas Usenoudae s
Wayaana mmmﬂqy malulagarsaung n1s
Ao wyboduus mamauiluiiy uagszuuuinsan
fisyansnmluaanalsznoums 33 Msmeus1eu ez
MAUAMIUUAUONANUNIIFING
Principles,

730-401

concepts, process and  practicing
regulations; techniques for application to business organization;
basic skills in practicing in business organization;
improvement in professional standard of fishery technology:
personality development, English proficiency, information
technology, communication, human relations, teamwork and
efficient administration in organization; report writing methods

and presentation techniques

730-402 GHNVANHINIIMIINZIABITAIN  6(0-0-36)
(Cooperative Education in Aquaculture)
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Full-time internship in public or private sector or
organization concerning aquaculture for 1 semester under the
direct supervision of executives and a designated faculty
lecturer

730-403 @¥DAANEIMIgATIHNISHAAAN NS
6(0-0-36)
(Cooperative Education in Fishery Product Industry)
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Full-time internship in public or private sector or
for 1
semester under the direct supervision of executives and a
designated faculty lecturer

organization concerning fishery product industry

Msenau Taivieand1 300 ¥2T4
(Field work)
' asilnaumadiumalulagmsszue wieani
et Tulszme Inewselulszmalunquendou lirdes
171300 ¥3 T3g

Field work requirement in fishery technology or

730-404

related fields in Thailand or in ASEAN countries for a minimum
of 300 hours

730-411 MSINZBYEH LN
(Marine Algae Culture)
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Use of marine algae; ecological classification of

3(2-3-4)

economic algae; algae culture in nature and in the laboratory;
development of culture techniques; production processes and
algae production in industry; laboratory practices on algae
classification, practice in the University’s algae farm; field trip to
observe algae in natural habitats

730-413 ﬁ'uﬁqmam%nmwmﬁmifﬂﬁm 3(2-3-4)
(Genetics in Aquaculture)
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Reviews of principle genetics;
aquaculture;
animals;

importance of genetics in
qualitative and quantitative traits of aquatic
principles of genetic improvement by means of
selection and mating systems, chromosome manipulation and
genetic engineering; application of molecular markers for
broodstock management P
730-421 manﬁumimummamm
(Aquaculture Engineering)
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Engineering application for aquaculture; basic survey

3(2-3-4)

techniques; mechanical engineering of soil; Cement and concrete



technology; pump theory and pumping system; principles of
water transport in closed pipe; electricity and safety

730-423 ﬂ1§ﬂ3ﬂﬂﬂﬂmﬂ1ﬂ1uﬂ1ilw13!§ﬂﬂaﬂ5131 3(2-3-4)
(Quality Control in Aquaculture)
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Principles of quality control in aquaculture and
aquatic animal industry; standards in aquaculture; quality
standards of aquatic animals; traceability; aquatic animal health
biosecurity
aquatic animal products for export; quality

surveillance; in aquaculture; green economy;
standard of
management system; food safety management system; waste

and waste water treatment in fishery industry

730-432 maiiludszneumsuazmsdanisgsnavhiudal
n 3(2-3-4)
(Entrepreneurship and Business Management for
Aquacultural Farm) )
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Farm and aquatic animal farm management; essential
economic principles for farm management; credit; budget and
farm account management;

evaluation and analysis on

possibility of aquatic animal farm project; logistics in

aquacultural business

730-434 msmsmmvmswdq&’mﬁm 2(1-3-2)

(Packmg and Transportatlon of Aquatlc Ammals)
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Transportation system for larvae and adult of aquatic

animals; fishery product transportation; water quality control for
live aquatic animals; techniques and packaging process; quality
control during packaging and transportation; laws and
regulations on packaging; development of packaging methods;

laboratory practice on fish and shrimp transport

730-435 WeNFINENVDIFN 131
(Fish Pathology)

3(2-3-4)
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Anatomy and physiology of aquatic animals; diseases
caused by pathogenic

and non-pathogenic agents; tumors;

changes of physiological system; immune response system;
histopathological changes in cell levels; laboratory practices on

topics covered in class

730-437 adadmnSuMIIvemumalulagnisiszag
3(2-3-4)
(Statistics for Flshery Technology Research)
mimmwuamafﬂﬂmuﬂmm AeadA N LHUMS
NAABIIIUADA N1TIATITHINTATULALZADS LATY
msunsganuulslsou mafSemiieunyau n1s
Inszd lsda m3dmngduuungu Jundfiianmsmsly
TUsunsuneuiiumes msuaunaans
Planning  for statistics

aquacultural  research;

experimental design; regression and correlation analysis;
variance analysis; multiple comparison; probit analysis; use of
computer package for experiments; laboratory practices on

computer program for experiments

¥
v

730-439 Fadammzitesmamsziasda i 3(3-0-6)
(Selected Topics in Aquaculture) .
ﬁ?ﬁllﬂliﬂﬁﬂu'lﬁuhli]ﬂ'lﬂﬂ1§lw1 lf’lﬂ\?ﬁ@l ﬁ'l LﬁEI’JfT‘]J
ma TuTaguazIne1ns lna
Interested topics in

aquaculture concerning new

technology and knownledge

730-451 M3wannmansumiszuaazmsdsufiuma
szamauia 3(2-3-4)
(Fishery Product Development and Sensory

Evaluation)

umh  anuddguaziienslumsiaunaasus
2993 FIANaAsaal nszUIUMSHARASuaiIzue maiia
Msnanngas  Mslsziuqumwmalszamdudauazms
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Introduction, importance and trend in product
development; life cycle of products; process of fishery product
development; formula development techniques; sensory
evaluation and application in product development; statistical

method in product development; evaluation of product shelf-life

730-452 UsseHuNmanfansTHe 3(2-3-4)
(Fishery Product Packaging)
HeIAzUNU MU TYAUNDINNT riauaz

Auamiavesmruzussy  madenlFiminzaunuriaves
pARAMAITENS  STUUMIUTIWAZIATEIINT MIPONILL
vssasaal  mahndumnldlml mInedeununm  uaz
AQWINEAIUUTTIAUGTDIMIT



Definition and function of food packaging; type and
properties of packaging materials; application suitable to kinds
of fishery products; packing system and machine; packaging

design; packaging recycle; quality testing and packaging laws

730-453 wanmsaIuaNaMlugATIHRIINNAASBA)
Yazug 3(2-3-4)
(Principles of Quality Control in Fishery Product

Industry)
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Introduction to quality; principles of quality control
and quality assurance; quality factor; quality assessment of
fishery products; tools and statistical techniques in quality
control; quality management system; food safety management
system; standard related to fishery product industry

730-454 f'ﬂi‘lJ%‘lﬂﬁﬂ1§Naﬂ!!ﬁ$ﬂ1ﬁﬂﬂ1ﬂQﬂﬁﬂﬂﬂﬁiuﬂﬁ%uﬂ
3(3-0-6)

(Production Management and Marketing in Fishery
Industry)

Iﬂﬁﬂﬁﬁ?ﬁ@ﬂﬁ?ﬁﬂﬁﬁﬂ@?ﬂﬁ ﬁﬂ?uﬂ?iﬂl@ﬂﬁ?ﬂﬂii‘n
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Food industrial structure;
product industry; fundamental of production management;

situation of fishery

organization management; production system and planning;

inventory management; production control; forecasting for

production; marketing management of fishery products

730-456 maluladndsmafumedaii
(Post-harvest Fish Technology)
ﬁmumawwammmﬁmuwmmﬁm mﬂﬂimau
mqmmmﬁmumawﬂmﬂaauuﬂawmﬁmumw 13
immﬁﬁmummmﬁmmﬂmua MIAUSAE vanmsuils
iﬂﬁmm mﬂﬂfﬂiﬂﬁﬂmmumaamnmmﬂﬁﬂﬁmm ms
mmmmmwuawmmmuwa@ﬂmmamm
Commercial fish and fishery products;

3(2-3-4)

chemical
compositions of fish and Postmortem change of fish; post-
harvest fish handling and preservation; principle of fish
processing; waste utilization from fish processing; quality
control and standards of fishery products

730-462 WEMULVIAINTINOINT
(Drawnngln Food Engmeermg) 4
Anuiiuguvesmsliounuy n3esilde  gunsal

Tums@ounuunaz33ld msliiauazvne Aol

MFAIULDUUHUAI 159911 m3 i dydnyai luszuy

2(1-3-2)
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e
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Introduction to engineering drawing; use of drawing

N3

instrument; unit and dimension setting; understanding in plant
drawing and symbols of facility systems; cost evaluation;

application

]
%

730-463 YeiTeummzmegaavinssuNans sz
3(3-0-6)
(Selected Topics in Fishery Product Industry)
adeesmitanlidiugaaiinssunanduat
Uszug Meanuma TuladuazInerns Tnal
Interested topics in

fishery product industry

concerning new technology and knownledge

730-491 AUNU
(Seminar)
unﬁnmmmuamma‘ﬂumu%mmnummmmm

udvenmumalulagmsyseus
Students’ presentation on interested topics related to

1(0-2-1)

progression on fishery technology research

730-492 daymimsmamalulagimsiszug
(Special Problems in Fishery Technology)
m:m]ﬂﬂmmwmy“luwwammnumﬂiuiaﬂms
Uszuameldauue uwmmmsﬂﬂfﬂywwiawwiqs«s}mm U
mamu@iwmmwamnms‘n1ﬂiy,w1wmmmmﬂmﬁ1mmnuu
auysal

3(0-9-0)

Research on special problems in fishery technology
under supervision of instructors or experts; presentation on the
result according to special problem research and completely
written report

732-121 HANMIHAATY
(Principles of Crop Production)
ANUAIAYUAZVOPIVAVDINIINBAT HIAINEIVD
mimymwmmwau 1/iflﬂL‘lJ’é]Wmaluﬂ”liLWW“"]JﬁﬂW“]f“liLm“’W“]f
A ANUFNWUTTzH Ny autherma uazdauadeudu
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3(2-3-4)

Significance and scope of agriculture; appropriate agro-
ecology; principles of field and horticultural crop production;
relationship between plants, climate and other environmental
factors

732-151 HanMINandn?d
(Prmclples of Animal Productlon)
ﬂ'lﬁmfJ\iﬁﬂ’J’i/'lﬁ1ﬂiU1/lNlﬁ§H5ﬁﬂi] ﬂ']ﬁi]ﬂﬂ']ﬁw1illmﬂﬂ
ﬁ@l’)"]ﬂ!ﬂ@ﬂﬂ‘] ‘W’Ll‘ﬁﬁﬂ’) ﬂTiﬂlLﬁiﬂHHLa ﬂTiGl’H’t‘NWTi
gquinuauay ﬂmmmq 9 Tumsameda
Economic animal husbandry; farm management of

3(2-3-4)

economic animals; breed, tending and feeding; sanitation and
husbandry problems



732-241 mAluladnsveneWugne
(Plant Propagation Technology)
WlﬂIuIaﬂﬂTiﬂlﬂWﬂ‘WH‘ﬁ‘W‘]ﬂlUﬂEﬂﬁﬂl‘wmlﬁuvlllﬂ?ﬁﬂ
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Sexual and asexual plant propagation technology:

3(2-3-4)

budding, grafting, layering and tissue culture; equipment and
nursery construction for plant propagation
732-242 MIINTITHAUMAZNY

(Sml and Plant Analys1s)
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Prerequisites chemistry and statistics for soil and plant

2(1-3-2)

analysis; principles and methods of soil and plant analysis;
principles of analytical instruments; laboratory practices in soil
and plant analysis; practices in analytical instruments for soil
and plant analysis

732-251 medmanaza3sinendnadaes 3 (3-0-6)
(Physiology and Anatomy of F arm Animals)
Iﬂi\iﬁiN ﬁ’Ju‘]Ji sNoULDS 1’?1“1/]"1]@\15 ‘]_I‘]JG]N 9
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Tuneady
Structure,

systems of farm animals in cellular level; fluid in body; nervous

components and functions of various

system; muscular and skeletal system; endocrine system;
respiratory system; circulatory system and heat; reproductive
system; digestive system; excretory system

732-252 UFiAmsmeimanazaisinndadiaes
1(0-3-0)
(Physiology and Anatomy of Farm Animals Laboratory)
ﬂ{]ﬂ@lﬂTﬁ/’lNﬁii’J‘ﬂﬂ'ﬂla ﬂ1fJ’Jﬂ'lﬂ"’U’é]\1‘§w1J1JWl\1"]
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szuuduwideauaziiale szuuduiug szuumaduemis
szuuvuaedaaiz

Laboratory practices in physiology and anatomy of
various systems of farm animals; characteristics, properties and
functions of cells; basic tissues; muscular and skeletal system;
respiratory system; circulatory system and heart; reproductive

system; digestive system; excretory system

732-261 HANIAFUAAASTTN)
(Prmcnples of Animal Nutrition)
mmﬁm"lﬂmamummiﬁm mﬂﬂsvnaummu
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3(3-0-6)
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General of animal feed; chemical

compositions of animal feed; important nutrients for animals;

concepts
metabolic of nutrients in animal feed and animal body

732-262 @1¥ISMAZMSIT@1YNS
(Feed and Feeding)
mswinlszinnvesemsdaiuas faginermsdas
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2(2-0-4)

Classification of animal feed and feedstuffs; procedure
in animal feed processing for increasing efficiency in animal feed
utilization; chemical compositions of feedstuffs; nutrients
requirement of animals; feed mixed formula; calculation and
selection to use raw materials for animal feed formulation; feed
mixing; valuable evaluation of animal feed and inspection of

quality; problems on animal feed in Thailand; acts of animal feed

732-263 mﬁmﬁwﬁuazﬂﬁzsﬁuﬂmmwmmi&'ﬁﬁ 2(1-3-2)
(Feed Quallty Analysis and Evaluation)
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AT Liﬂ Tulasnuniienunsnduazuisigluingay
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Quantity analysis of food nutrients, protein, fat, fiber,
moisture, ash, nitrogen free extract and minerals in feed and
feedstuff; feed quality analyses; analysis of feedstuff components
such as amino acid, vitamins and toxic substances; feed quality
evaluation

732-301 I3YNAHDIANY

(Cooperative Education Preparation)

Wanms uuafa nszuIUMsuazsziipudeljia
matalumsadasdianiulszneuns anwinugiulums
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Usznoums IBMIAVIUIINY tazmalamMIuTUoNaY
NP3

Principles, concept, and regulations; techniques for job

1(0-2-1)

application; basic workplace skills; professional improvements in
field of study: personality development, English proficiency,
information technology, communication, social relations,
teamwork, and efficient administration system; report writing

and academic presentation techniques



732-321 wé’nmsﬁmmu
(Principles of Horticulture)
ﬂTi"ﬁJﬂfﬁ’Hluﬂ Wﬁﬂﬂ?iﬂﬁ@ﬁ?‘uﬁ%i%ﬂﬂ? Hag

unmmmﬁum”luwa AN ey “lman'lmls @m A159ANS
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N1IANAN
Classification, principles of production on plant

3(2-3-4)

physiology and ecology of fruit trees, vegetables, floriculture
and ornamental plants, pest control, post-harvest technology and
marketing

732-322 alulagmsuanin
(Technology of Mushroom Productlon)
ﬂi?ﬂJﬁVl’JvlﬂLﬂfJ’JﬂULWﬂ ﬂlu@]ﬂuﬂ?ilW?dﬂﬂ
Lﬁﬁ‘Hﬁﬂi] f’ﬂﬁﬂf]\‘iﬂuiiﬂ ﬂ"li"l]ﬂﬂ"lﬁ/\hﬁilﬂ/iﬂ
General

3(2-3-4)

knowledge of mushroom; cultivation of
economic mushroom production; pest control; mushroom farm
management

732-323 MIWAANTAD
(Vegetable Production)
mmﬁﬁmmmﬁﬂ Hagn1sIIuun Yavenig

ANNLIARDY ’ﬁaﬂmﬁﬂaﬂuawmﬂuﬂmiﬂgumnyﬂsmmw

HURIFA AN mafuneazma Tulagnawn
Significance

2(1-3-2)

of
environmental factors; principles of cultivation and cultural

and classification vegetable;
techniques; vegetable pathogens and pests; vegetable harvest

and technology

a YA Y v a
732-324 mswaﬂ"lmuﬂuuaz"luwammgfm
(Economic Tree and Fruit production)
o 9 YA Y A o w
msmuuﬂﬂi3Lmn'luWauax"luﬂuﬁuﬂmmgmq
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Classification of important economic trees and fruit

3(2-3-4)

trees; principles of production; orchard establishment; location
propagation;
irrigation system; fertilizers;

selection; plantation layout; cultural practice;

production technology; pest

management; postharvest technology; marketing

732-331 DYINNMINYAS
(Agricultural Entomology)
, ﬂ’J']lJiVI'JUl‘]JLﬂfJ’JﬂTJL!,lIaQ “]5'3'3‘1/]8'] !Lﬁwﬂuﬂillﬁ‘ﬁ']u
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General knowledge on insect, biology and taxonomy;

3(2-3-4)

beneficial insects and their cultivation; insect pests on

agriculture and their control

732-332 Jsana
(Plant Pathology)

3(2-3-4)
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General knowledge on plant diseases;
life
wintering; diseases of economic crops; principles of plant disease

causative

agents; identification; disease cycle; epidemic; over-

prevention and eradication; technologies of plant disease control

732-341 IAINTINMISINBAT
(Agricultural Engineering)
IA3099NTUALIATINDNANIIMTINBAT AITHINY

nag ﬂi aniammiriau mahgesine uazmssansaiu

1n309lona waﬂmiwmﬁmumiﬁvaﬂﬁ LNIU TTUUNS
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Agricultural machineries and tools;

3(2-3-4)

function and

efficiency; maintenance and management of machinery;

principles of irrigation management; irrigation systems and
utilization in plant production; irrigation systems appropriating

for local areas

732-342 AunazANNRANTNYSTIVDIAY
(Soil and Soil Fertility)
518317V GF suUABY 732-242 MIAATIZHAULAL
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Rocks and minerals; soil genesis and classification;

3(2-3-4)

chemical, physical, and microbiological properties of soil; plant
nutrients in soils; soil condition and fertility for cultivation;
solubility;
deficiency and toxicity in crop plants; nutrient analysis in soil

factors affecting mineral analysis of nutrient

and plant

732-343 maluladmsdSinlgaiugive
(Technology of Plant Improvement)
mﬂTuTaﬂmsﬂmﬂﬁawuﬁw‘v msfaaenHUT Y
MIHANT WU miwmjwumwaﬁﬁnmmuﬂﬁﬂmuiuwm
MINAAGANAY msﬂﬁuﬂ;qﬂswﬂfmiwqﬂ ORERIESTRERT IR 4
e lddumulsanazuuas nazmsldmalulagdinm
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Plant
hybridization;

3(3-0-6)

improvement technology; plant selection;

hybrid

improvement for

hybridization for variation in plant;
production; plant population improvement;
disease and insect

resistance; application of modern

biotechnology for plant improvement

732-344 L%mwm‘imaxmi%’ﬂmﬁ
(Plant Nursery and Management)

2(1-3-2)
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Significance and classification of plant nursery;
nursery site selection; commercial nursery management and
practices; nursery administration and production management

732-345 MISHAANYIUIZVUNHATOUNSE 3(2-3-4)
(Productlon of Plant in Organic Farming System)
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Introduction of organic farming; history; international
regulation standards; methods and principles of organic
farming; soil improvement; fertilizer management; cropping
systems and pest control in organic farming system

732-351 MInanlatile
(Beef Production) P
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Management  of

3(2-3-4)

commercial beef production
emphasized on breed factors; beef feed and feeding techniques;
appropriate farm management; diseases control; marketing and

management of beef products

732-352 MIWanda IneDeIVINAIED
(Small Ruminant Productlon)
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Importance of small ruminant; types and breeds;

3(2-3-4)

selection and breeding; husbandry and equipment; cultivation of
small ruminant; feed and feeding, diseases and sanitation;
product processing and marketing; statistical record and account
practice

732-353 Mmswandaitn
(Poultry Production)
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Management of poultry production such as broiler,

3(2-3-4)

layer and others emphasized on breed factors for commercial
and local need; feed and feeding techniques; appropriate farm

55

management; pest control; marketing and management of poultry
products

732-354 Mm3lSulyeiugdn)
(Animgl Improvement)
waniugiuuazmslevanniaiugnssulunis
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3(3-0-6)

Principles and genetics rule utilization for animal
breeding improvement; economic important characteristic of
livestock emphasized on selection and variation; influences of
genetic and environment on animal phenotype; heritability and
genetic variation; heritability evaluation; selection and mating
system for genetic improvement of livestock; brood stock

evaluation; developing plan for tropical animal variety
improvement; application of computer program for animal
breeding

732-355 gidIanazmMsilesiulsn
(Sanitation and Diseases Prevention)
nanmsguiauia mitlesnunazmialsnszuia

dad msnruguuazmsanens nszuaumsinalsa Tsauaz
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Principles of sanitation; prevention and eradication of

3(2-3-4)

epidemic diseases; control and eradication of helminthes;
pathogenic process; important diseases and parasites of poultry,
small and big animals; symptoms; diagnosis and mitigation of

health problems; acts for epidemic disease control

732-356 MIHNAAIANN
(Dairy Production)
mssamsiienanlauanilunsa Taaufuiladonu

Wug e1msuazmaianslieis Inuw mitamsvsui
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Management  of

3(2-3-4)

commercial dairy production

emphasized on breed factors; feed and feeding techniques;
appropriate farm management; diseases control; milk and milk

products; marketing and management of dairy products

732-357 m3nnluazmsdamslsaln
(Incubation and Hatchery Management)
fnninervesdaiiln Tesenisninadenisin’ly

msvamsgadaiilnnowiiug msdfiiade linewain wan

wagmsUFiialunsiln mssamsszuumsiayvesglnsel
a1 9 TuTsalnuazdin maasramswsgueuregninszes

2(1-3-2)
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Embryology of poultry; factors affecting to hatching;
management of poultry breeders;, egg management prior to
hatching; principles and practices on hatching; management of
performing system of various equipment in hatchery and
hatching cabinet; inspection on growth of various stages of
Sex selection;

chick lineage; hatched chick management;

hatching evaluation and problem conclusion for improvement

732-358 MIHAAUNIDU
(Swiftlets Production)
F2IN WAL waaﬂiimmuﬂuduﬁu% MITANIT
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Biology and behavior of edible-nest swiftlets; business

2(2-0-4)

3
f
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jze

management of edible bird’s nest production; location for

swiftlets farming; feed; pest; harvest and post-harvest

management of edible bird’s nest; field trip

732-381 mafludszneumslumemsinens
(Entrepreneurship in Agriculture)
Tadodraglunmadrgmuiudsznouninig
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Important factors in agriculture entrepreneurship and

3(3-0-6)

procedures such as analysis of market demand, business plan
writing, marketing channels, establishment of business, finance
and accounting

732-391 @OATIHIUMTIVGNIIMSINBAT
(Statistics for Agricultural Research)
ADANITTUUAZTDAD1IDY 3FMIIAUIIVIIN

ﬂJE]iJa MIYUAI0E1 ﬂmaaﬂﬁamm‘ﬁmwau Aaaalaia

uAs A Lmiu,awauq AanduWuT auNITOADBY UNUAT
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Descriptive and inferentive statistics; data compilation

2(2-0-4)

and collection; sampling suitable statistics test; statistics: Chi's
square, t, F and others; correlation; regression; experimental
design; data analysis and interpretation
732-401 MSHNH Taidivinenna

(Field Work)

Fosilnammaedumaluladmsinuas wieaui
Lﬂﬂ’)"llﬁ]\ivllluﬁlﬂﬂﬁ'] 300 “]5’)1%1

Practical work requirement in agricultural technology
or related fields for 300 hrs. minimun

AHNVANE
(Cooperative Education)

732-402 8(0-0-48)
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msUfianussuduna 1 mamsane luniieu
masy vioenyulumninedesazilassnumeldms
QUaYDILNTITING LazdUT TN
Full-time internship for one semester in a public or private
organization and conducting a senior project in related fields
under supervision of designated faculty members and executives

732-421 MINAALNINIT
(Para-Rubber Production)
ANUAIRYMIUATHIND ANHULNUNYNBAIAAS
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Economic importance; botanical characteristics; breed

2(1-3-2)

and propagation; planting; cultural practices; pest control

practices; para-rubber trapping and processing

732-42203u lwsuaziivResduilus: Tawi
(Herbs and Usable Local Plants)
dnvazmangarmans msldse Towd tuanams
puiny mslgnuaz miﬂaummtawcmnu"lwum sivaslds
sz Tonilunald duflsals: Toninae msada TN
NYIAZHANIINAABIN1NAGTA Yea Ay Insuaz e
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Botanical

3(2-3-4)

characteristics; utilization; conservation
guides; culture and supervision of herbs and usable plants in
southern Thailand; plants’ parts or segments used for medical
purposes; extraction; modes of medical actions and results from

clinical experiments

732-441 malulagmsdgnilaildau
(Soilless Culture Technology)
mmmﬂmmmmﬁﬂanwﬂﬂwu ﬁiiiﬂﬂwm‘w*’]ﬂ
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M3ilgn manrugudng ey
Significance of soilless culture; plant physiology;

3(2-3-4)

relationship between shoots and roots; essential nutrients;
solution and media for culture; types of soilless planting;
technology of various soilless culture; types of soilless culture

plants; analysis and investigation of culture system; pest control

732-442 MIIWIABAHRIETONY
(Plant Tissue Culture)
wmmmﬂumﬂiuTaﬂmmwmmwm miamaum

mﬂuﬂﬂmammamawm ﬂﬁmsmuwammmmmiummm

mawaww mssayRauniuisdulnl maiaoaTas Tan
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Introduction

3(2-3-4)

to plant biotechnology; laboratory

equipment and techniques in plant tissue culture; factors

affecting to success of plant tissue culture; plant regeneration;



protoplast culture; production of haploid; applications of plant
tissue culture techniques

732-443 MAluagHaIMSINUNeIVRINANANA  3(2-3-4)
(Postharvest Technology of Fresh Produce)
ANEAUENINIGINIA N1YAITW 1AN FUAL tag

ﬁimmwawawa@l ﬂﬁ]ﬂﬂmwammixﬂaﬂuuﬂawm
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Anatomical, physical, chemical, biochemical and
physiological characteristics of fresh produce; factors affecting
their postharvest changes; postharvest physiology; postharvest
handling; storage; packaging and transportation of vegetables,

fruits and flowers

732-451 MaWanda I lusZULINEATIUNTE 2(2-0-4)
(Animal Production in Organic Farming Systems)
ANUHINVOITLUUNBATUUUBUTS Sazn1snan
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misuilugsnnlgdaiounid
Definition of organic farming systems and animal

feeds and
environment for animal production in organic farming systems;

production in organic farming systems; breeds,
production system in organic farming; organic livestock
business

732-461 IngAvIMISEA I UToadu
(Local Feedstuff)
’Jﬁﬂﬂﬂ@”lﬂ”liﬁﬂ’]ﬂMlﬂﬁﬂﬂ’lﬁﬂ‘ﬂ@\iﬂuﬂﬂﬁmlllﬂﬂ
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Feedstuff from local materials that not popularly used

2(1-3-2)

in feed manufacturing; production processes and applications
for animal feeding

732-462 M3dAMNIMA WAz IIIEND
(Pasture and Forage Management)
anudnuesangay e s dnd viiaveers
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Msdns
Important role of forage crops and pastures; types of

3(2-3-4)

pastures and forages; nutritional value of forage; management
and maintenance of pasture for dry season; pasture improvement
for high quality forage; silage and hay production; tools and
equipment; problems on pasture and forage

S Y % d
732-471 !‘ﬂﬂiuiaﬂ‘lﬁ')ﬂ]ﬂﬂ1uﬁﬂ')ﬂ]ﬁﬂﬁ
(Animal Biotechnology)

3(2-3-4)
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Important and benefits of biotechnology, application of
biotechnology in animal production and animal nutrition; animal
improvement and processing of animal products

732-481 !ﬂiﬂ§ﬂ1ﬁﬂ%!ﬂ‘ﬂﬂi
(Agricultural Economics)
ANuAAYveUATHIMAAS 1ATIaTIMIINEATUDY

llVlEllLa“’ﬂﬂJTﬂVlNﬂWi!ﬂH@li uwuﬁwmmwﬁiﬁﬁ]ﬁ}mmimym

Lﬂi‘]&lﬁﬁ1ﬁ§]§ﬂﬁNaﬁﬂNﬂﬁ!ﬂ‘Hﬁi ﬂﬁ(“laWﬂLLﬂ §1ﬂ1ﬁ11lﬂ1

INHAT ﬂiWﬂWﬂiﬁiﬁN“ﬁW]lLﬂ ﬁﬂll’)ﬂﬂ@uﬂ1Uﬂ1ilﬂ‘H9‘lﬁ 13

fﬂﬂﬂﬁ‘ljiﬂﬁ]ﬂﬁ!ﬂ‘ﬂﬁi quJ‘UWfJﬂﬁLﬂH@]ﬁGU?NLI‘VIEJ
Importance of economics;

2(2-0-4)

agricultural structure of
Thailand and problems; agricultural economic developmental
plans; agricultural production economics; marketing and
agricultural product price; agricultural natural resources and
environments; agribusiness management; agricultural policy of

Thailand

732-482 HANMIIAAAINMSINBAT

(Principle of Agricultural Extension)

Auvue Uy anudidg vanuazisnig
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Definition; logic; importance; principles and methods

2(2-0-4)

of agricultural extension; agricultural extension planning
according to learning strategies and farmer approval; evaluation

of agricultural extension projects

732-483 UOAINMINMINBAS
(Agro- Ecology)
HUIANUAANNHAINE ummmmmmnmwuu
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Ecological concepts;

3(3-0-6)

agricultural ecological system
concepts; agricultural ecological areas and identification; area
analysis; agricultural system; agricultural ecology and
sustainable agricultural development; case studies of agricultural

system and field practice

732-484 M3damsvha
(Farm Mgnagement)
nanmadesdulumssamsiunieamsinyas ms
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Principles of farm management; application of business

2(2-0-4)

management and agro-economic for agricultural business; factors
of production; production lines; product management and farm
accounting



732-485 anasguvhiunezndnduadadlasass
2(2-0-4)

(Safety and Standard of Farm and Animal Productlon)
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Standard of farm; standard of products, meat, milk and
egg; diseases and microorganisms according to animal
production and products; chemical use in animal raising;

residuals and toxin; animal product inspection; field trip

s A 1’4

732-486 NAIUIABTIMNMINBATIVOIAY 3(2-3-4)

(Introduction to Agricultural-Biotechnology) )
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Definition; evolution of biotechnology wused for
breed by

biotechnology and genetic engineering; problems and exception

agriculture; animal and plant improvement
of biotechnology products; agricultural biotechnology news and

publications

732-491 M3IDeManaluladgmsinuns
(Research in Agricultural Technology)
N153781FINAADINTDITIFITI9A Y
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AN3IuAl IMIIaU0TIeNUNAINITY
Experimental or survey research in agricultural

3(0-9-0)

technology under supervision of instructors or experts;
presentation of research report
w
732-492 dNNU 1(0-3-0)
(Seminar)
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Student’s presentation on current issues or new
research topics in agricultural technology

732-493 HIVOIAONMIZAIUMSINYAS
(Selected Topics in Agriculture)
ﬂ']imf)ﬂﬁﬂ‘kl']“l’i'JelJfJ'Vlu'lﬁuGlﬁ]meVIuﬁiJﬂﬂN
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Selected topics in modern agriculture of interest to

2(2-0-4)

instructors and students

741-111 malulagdenaiieany 2(2-0-4)
(Introduction of Rubber Technology)
81953 TUMANAzeNFUAT 12 MseldrmSuens
m3utls3alens minageuauiRveee azNART M1
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Natural and synthetic rubber; rubber additives; rubber
processing; rubber testing and rubber products
741-211 nszwaumsulsgilens

(Rubber Processing)
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3(3-0-6)

Polymer mixing with two-roll mill and internal mixer;
mastication; extrusion; moulding; calendering; steam curing; hot
air curing; vulcanization technique for dimension stability;
continuous curing by fluidise bed;  microwave curing;
compounding technique of continuous curing; compounding
technique of thickness rubber; spreading; halogenations
741-220 #WFITNHA 2(2-0-4)

(Natural rubber)
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History or natural rubber; Hevea brasiliensis
plantation; rubber maintenance; tapping; field latex; preservative
of natural rubber latex; fabrication of natural rubber sheet;
(ribbed smoked sheets rubber; crepe rubber; block rubber;
specification and testing of block rubber; modification of natural
rubber i.e., Heveaplus MG; deproteinized natural rubber;

epoxidized natural rubber; cyclised rubber

741-221 asndiNauena 1
(Addtive for Rubbers I)
yalszasdveans I¥arsiaiiluers s ldine

wuﬁwmaﬂaﬂuaw Tnssatraazauiiavesonad 1dnnms

wouTlos msvan luddrofwedu ssisansan lus ans
samwma assalalsleaiunue arssedngusy argisa

TneozTwa engisadaiunlug asisaiaiau uazensiansaoug

maasunuvesasisemsian lud asnszqumsiantlud

Tanzoonloa naalviiy szvumsdana luduuvdaisg msda

aluguuulnd msaa luduuueisd msian Tuduuud?

mﬁmm"luc]smmamwnnm msTan ludgaienloseen laa
matam luddasTanzoon e m3dan luddosdu msda
a1ludgaregsimu vagmsianr luduundug  @15du
pandaty a1gau Te Tow a1siiisnesau

Compounding purpose; rubber crosslinking; structure-

2(2-0-4)

properties  relationship of rubber vulcanizate; sulphur

vulcanization;  accelerators,  xanthates, dithiocarbamates,

thiurams, thiazoles, sulphenamides, guanidines, and other

accelerators; synergism of accelerators; activators, metal oxides,



fatty acids; vulcanization systems, conventional system, semi-
EV system, EV system; high temperature curing; peroxide
vulcanization; metal oxide vulcanization; resin vulcanization;

urethane vulcanization; other wvulcanizations; antioxidants;
antiozonants; anti-reversion agents
741-222 MSIANNANEN 2 2(2-0-4)

(Addtive for Rubbers II)
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Filler; reinforcing fillers: carbon black, silica,
nanoclay; non-reinforcing fillers: calcium carbonate,

magnesium carbonate, clay; processing aids, dispersing agents,
lubricants, softeners, factice; processing oils or plasticizers,
petroleum oils, eco-friendly oils, ester oils; colours; blowing
agents; flame retardants; reclaim rubber; other chemicals
741-230 1AdiNRANDS 3(3-0-6)

(Polymer Chemistry)
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condensation polymerization; free radical polymerization; ionic

Definition and  characteristics polymers;

polymerization  (anionic ~and  cationic);  Ziegler-Natta
polymerization, mechanism and kinetics of polymerization
reaction; polymerization techniques (bulk, solution, suspension
and emulsion); copolymerization; introduction to structural and

molecular weight characterization of polymers

741-231 MIUANSHNOAINDS
(Polymer Characterization)
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Characterization of molecular weight and size of
by
determination,

2(2-0-4)

colligative  property
permeation

polymers end group analysis,

viscosity of solution and gel
chromatography; characterization of structure and composition

by infrared spectroscopy, nuclear magnetic resonance

59

spectroscopy  and  ultra-violet  visible spectroscopy;
characterization of thermal property and degradation of

polymers; polymer morphology

nidunsdamSumalulatens  3(0-6-0)
(Organic Chemlstry for Rubber Technology)
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Structure, nomenclature and properties of organic

741-232

compounds; stereochemistry; preparation and reactions of
alkyl halides,

alcohols, ethers and epoxides; aldehydes; ketones; carboxylic

aliphatic compounds, aromatic compounds,
acids and carboxylic acid derivatives; amines; phenols; aryl
halides; heterocyclic compounds

=

741-233 Uiamsmiidunidnvsumaluladens
1(0-3-0)

(Organic Chemistry for Rubber Technology)
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Laboratory practices on determination of some physical
properties of organic compounds: melting point, boiling point

different

crystallization,

and solubility; methods of organic compound

purification: distillation ~ extraction  and
chromatography; preparation and testing of organic compounds
in 741-232 (Organic Chemistry for Rubber Technology)

including testing of functional groups

741-241 Ufiamsmaluladena1  2(0-6-0)

(Rubber Technology I) )
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Use of two roll mill; use of internal mixer; mastication
and mixing of rubber with chemicals; testing devices for
unvulcanized rubbers; determination of plasticity (P ) and
(PRI) by
determination of Mooney viscosity of raw rubbers and rubber

plasticity retention index rapid plastometer;

compounds; determination of scorch time, cure time, and cure

rate by curemeter; determination of specific gravity



741-251 fiiamsniivednes

(Polymer Chemistry Laboratory)
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Synthesis of polymers by bulk, solution, suspension

1(0-3-0)

and emulsion polymerization techniques; Interfacial
polymerization; determination of viscosity-averaged molecular
weight of polymer; preparation of phenol-formaldehyde and
urea-formaldehyde resins; chemical modification of natural
rubber such as graft copolymer of natural rubber and

poly(methyl methacrylate) and epoxidized natural rubber

741-252 U{TAmsInnzvinednei1(0-3-0)
(Polymer Characterization Laboratory)
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Practical works designed in accordance with the
in 741-231
characterization of molecular weight by end-group analysis and

contents Polymer Characterization such as
viscosity of polymer solution, characterization of polymer
structures and compositions by infrared spectroscopy and
nuclear magnetic resonance spectroscopy; characterization of

thermal properties and polymer morphology

741-301 1ASENAHNIANE 1(0-2-1)

(Cooperative Education Preparation)
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Principle, concept, and regulations; techniques for job
application; basic workplace skills; professional improvements
in field of study: personality development, English proficiency,
information technology, communication, social relations,
teamwork, and efficient administration system; report writing

and academic presentation techniques

741-310 MINATOULNIMIHANT  2(2-0-4)
(Physical Testing of Rubbers)
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Standard
unvulcanized sample;

for sample preparation; testing of
PO; PRI; cure time; flow properties;
density; hardness; tensile strength; compression strength; shear
strength; resilience; friction; abrasion; flex craking; heat build

up; swelling in solvent; heat resistance; ozone resistance

741-311 HAAHUNENT 1
(Rubber Products I)
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Engineering properties of rubber; selection of rubber

3(3-0-6)

for a particular product; design of rubber compound for a
particular product; rubber products for engineering applications;
rubber products reinforced with metal and textiles; rubber to
metal bonding; rubber to textile bonding; selection of textile and
adhesives; rubber spring; engine mounting rubbers; bridge

bearing; tank lining rubber for chemical industry; rubber roller

741-312 HAAHUNEN 2
(Rubber Products IT) )
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Rubber thread; rubber band; hot water bag; rubber

hose; rubber belt; shoes; rubber sponge; rubber tire and tube;

2(2-0-4)

solid tire; sport goods; ebonite; rubber for medical and food
applications

741-313 Wandvesens

(Rubber Physics)
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Conformations of

2(2-0-4)

rubber-like
theory of rubber-like -elasticity;

rubber molecules;

elasticity; thermodynamic

molecular theory of rubber-like elasticity; phenomenological
theory of rubber-like elasticity; linear viscoelastic properties;

creep; stress relaxation; dynamic mechanical properties;

mechanical models; strength of rubber; fatigue; friction and wear



741-314 msAadszanudleniuazn
(Adhesmn and Adhesnves)
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Principles of adhesion; function of adhesive; property

2(2-0-4)

and surface structure; adhesion theory; wettability and surface

tension; surface tension measurement; surface treatment;
adhesion testing; surface characterization; designing adhesive
joint; type, property and bonding mechanism; formulation of

adhesives; rubber-to-metal bonding; rubber-to-textile bonding

741-321 gaFIANIZH
(Synthetic Rubbers)
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Molecular structure of synthetic rubbers; synthesis;

properties

relationships between chemical structure and physical properties

3(3-0-6)

chemical and physical of synthetic rubbers;
of rubbers; formulation design and improvement of rubber
properties; synthetic polyisoprene, styrene-butadiene rubber,
butadiene rubber,EPM and EPDM, nitrile rubber, butyl rubber,
chloroprene rubber,

silica rubber, polyurethane rubber,

fluorocarbon rubber, other specialty synthetic rubbers

741322 wnnugvaiindmalilad
(Prmc1ples of Latex Technology) y
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Chemical and physical properties of latex; natural

2(2-0-4)

latex; synthetic latices; artificial lattices; and properties of latex;

preservation of latex; stability of latex; production of

concentrated latex; testing of latex

741-323 msilsvgndl¥ansindmalulad
(Appllcatlons of Latex Technology)
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Handling of latex, chemical for latex and latice

2(2-0-4)

compounding ingredient; process of making latex product: latex

61

dipping, latex casting, latex foam, latex textiles coating, latex
surface coating and miscellaneous applications

741-324 1931EN9

(Rubber Chemistry)
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Molecular structure of natural rubber and derivatives of

2(2-0-4)

natural rubber: chlorinated rubber, hydrochlorinated rubber,
cyclised rubber, graft copolymer, epoxidised rubber; mechanism
of sulphur vulcanization with and without accelerator;
mechanism of vulcanization with peroxide; determination of

crosslink density by physical method

741-325 NAAUA

(Rubber Blendi) o, o d ,,
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2(2-0-4)

Definition and terminology; introduction to rubber
blends; morphology of rubber blends; compatibility and related
thermodynamic; preparation of rubber blends; improvement of
rubber blends properties from viscosity, vulcanization rate,
interfacial interaction and reactive blend; structure-property

relationship of rubber blends

741-331 woAmRSMIsEnaU
(Polymgr Composites)
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Introduction to composites;

2(2-0-4)

fiber; polymer matrix;
mechanical properties of fibers; fiber architecture in polymer
composites; mechanical properties of fiber-polymer composites
and its relation to structures; evaluation of interfacial adhesion
between fiber and matrix; toughness. thermal properties and
fabrication and processing

techniques of fiber-polymer

composites
741-341 Uiiamsmalulatien 2 2(0-6-0)
(Rubber Technology Laboratory II)
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Compounding of natural and synthetic rubbers for
processing with injection molding machine, calender, and
extruder

741-342 ﬂf]ﬁ'ﬁmsmaommmﬂ%n& 1(0-3-0)
(Physical Testing of Rubber Laboratory)
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Measurement of tensile and tear properties of rubber;

measurement of resilience and hysteresis; measurement of
hardness; measurements of abrasion resistance, flex and fatigue
resistance, and aging resistance; measurement of heat build up;
measurement of compression set; measurement of static and
dynamic properties with Yerzley oscillograph

741-343 Ufiiamsmalulagens 3 2(0-6-0)
(Rubber Technology Laboratory I1I)
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Rubber compounding design to specified properties;

rubber product formulation, tyre tread, shoe soles, rubber spring,

bridge bearing pad, automotive windows gaskets, rubber band,
belt etc.;
troubleshooting in rubber compounding; experimental designs;

radiator hoses, motor mounts, conveyor
presentation practice; rubber products production, o-ring, hand

squeezing rubber, rubber plate etc.

741-344 AfTiamsawiindmalulad
(Latex Technology Laboratory)
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Determination of solids content; dry rubber content;

KOH number; VFA number;

surface tension; chloroform test and swelling test; latex; dip

1(0-3-0)

alkalinity; stability of latex;

goods; casting and foaming

741-345 UFiAMsIATETienazasaiinanens
1(0-3-0)
(Analysis of Rubber and Rubber Chemical Laboratory)
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Analysis of raw rubbers, natural and synthetics;
qualitative and quantitative analysis of filler;. analysis of
chemicals extractable from rubber with acetone, chloroform,
alcohol and water; determination of nitrogen in nitrile rubber;
determination of chlorine in chloroprene; analysis of carbon
black; determination of styrene in SBR; analysis of antioxidants
741-401 M3elnau 300 F21uq

(Field Work)
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Practical work requirement in rubber technology;
polymer technology or related fields at least 300 hrs
741-403 AHNIANH 6(0-0-36)

(Cooperative Education)
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Full-time internship in a public or private sector
organization, or corporation related to rubber technology for 1
semester, under the direct supervision of a designated faculty
member and executive

741-410 anuAIHINManAlulagens
(Progress of Rubber Technology)
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Progress of rubber technology in synthesis methods;

2(2-0-4)

product developments; process development and modern

techniques

741-411 IAINT TN
(Rubber Engineering)
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Rubber elasticity; dynamic mechanical properties;

2(2-0-4)

strength; fatigue; durability; effect of environment; design of
components; rubber spring; compression loading; shear loading;
combined compression and shear loading; dynamic loading;
bridge bearing; fenders; vibrational and noise control

741-412 ﬂ]i!ﬁ%&l!ﬁxﬁlﬂﬂﬂ1ﬁ
(Reinforcement of Elastomers)

2(2-0-4)
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Strength  of
reinforcement of rubbers by particulate filler and theoretical

raw rubber; reinforcing systems;
background; phase separation theory and reinforcement of
thermoplastic elastomers; reinforcement of rubbers by reaction-
induced phase separation; reinforcement of rubbers by layered

fillers; reinforcement of rubbers by carbon nanotube

741-422 MIVBAUVUFATEN
(Rubber Compounding Design)
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Structure-property

2(2-0-4)

of
improvement of

relationships rubber;
compounding ingredients and selections;
physical properties of rubber vulcanizates; improvement of
degradation resistance of rubber vulcanizates; control of
compounds processability properties; compounding to specific

requirement

741-431 malulagidesdumanaradn
(Introduction to Plastic Technology)
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Basic chemistry of plastics; classification of plastic;
types property and
application of commodity and engineering thermoplastics;
plastic additives; plastic compounding; plastic processing;
plastics and environment; plastic material selection and recent

2(2-0-4)

structure and property relationship;

development in plastic technology

741-432 malulagwodgsmu
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Basic background of polyurethanes;

2(2-0-4)

chemical and
physical raw  materials;

solid

principles of polyurethanes;

polyurethane  processing; polyurethane  foam;

63

polyurethane materials; analysis of structure and properties of
polyurethanes; polyurethane paints and coatings; polyurethane

adhesives; polyurethane fibers; polyurethanes and the
environment

a d a d
741-433 INYAGNINOALNDI 2(2-0-4)

(Polymer Science)
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Principles of polymer science; polymer characteristic;
condensation, free radical, cationic, anionic and Ziegler-Natta
polymerizations;  kinetics

polymerization;  polymerization

technique: bulk, solution, emulsion, suspension; copolymer
synthesis; rubber property(elastomer); plastic; fiber; polymer

properties for commercial and utilization

741-434 1n3inoaaven
(Colloid Chemistry)
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Type of colloid; properties of colloid surface;

2(2-0-4)

surface
adsorption; determination of particle size; charge of colloid;
colloid stability; DLVO theory; colloid destability; structure of

foam and emulsion

741-435 Slelativeaneae’
(Polymer Rheology)
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Introduction;

2(2-0-4)

measurement of stress and strain;

mechanical properties of polymers; viscoelastic properties;
viscosity of Newtonian and non-Newtonian fluids; shear flow;
elongational flow and their measurements; various factors
influencing on viscosity, shear and elongational flows; flow in
capillary: slits and dies; flow properties of polymer melts in

extrusion, injection molding and blow molding

741-436 maslunaradnoaalames
(Thermoplastic Elastomers)

2(2-0-4)



ey Taseade uazmssuundszianveanes 1y
wanaandangu Tawedwesuuuuden woawes 1WauAYDD
araTawesuazimes lunaradn mes lunaradandana law
p5rHadY 9 M3lFnumes lunaadnsaralames n13da
m luduuy launiindg

Definition and classification of thermoplastic
elastomers; block copolymers; elastomer-thermoplastic blends;
other thermoplastic elastomers; application of thermoplastic

elastomers; dynamic vulcanization

741-461 MIANNU
(Seminar)
duvumsinauluTsanugamunssy uazduuin

msvemana Tulades
Seminar in the field of training in rubber factory and

1(0-2-1)

current research topic in rubber technology

741-471 M3IveMmamalulates 1 3(0-9-0)
(Research project in Rubber Technology I)
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Research in the field of rubber or polymer technology
either pure and applied research, emphasizing on development
of rubber and polymer industries

741-472  MsIdemamalulagena 2 3(0-9-0)
(Research Project in Rubber Technology I1)
mi'mﬂmummmnumﬂTuTaamwsawaamai
‘VNﬂ?ﬂ?%ﬂﬂ??uiwu*ﬁ1uﬁiﬂﬂ1iﬂi EJfW] LW@LHUﬂﬁWﬁNu1
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Advance research in the field of rubber or polymer
technology either pure and applied research, emphasizing on
development of rubber and polymer industries

741-480 UHiAamsninuzmarelssnu 1(0-3-0)
(Industrial Mechanic Skill Laboratory)
msawnﬂuenﬁmﬂﬁu M31135AYI A2
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Industrial

industrial safety; boiler system; heating and cooling system;

machinery; maintenance of machiner;

electrical power system; electric motors; hydraulics and
pneumatic system; power transmission system; gear and gear
wheel system; cutting; shaping and fabricating; lathing and

welding; related practical work

741-481 ﬂ1‘§!6?lEJH!!1J1J!ﬁ?NV’II‘I»!
(Introduction to Drawing)
in3eslionazmsily madeusdmasninda ns

@eudnnisde myamnanin msNaglam a1eq msnagll

Wﬁﬁﬁlﬂ miﬁmuﬂﬁummmsmm;ﬁﬂqmq

2(1-3-2)
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Instruments and uses; geometrical drawing; alphabet

drawing; sketching; cross-section drawing; side drawing;

precision and dimension

741-482 miu‘%miﬂuqﬂa1ﬁnﬁwﬁm€1'u 2(2-0-4)
(Introduction to Industiral Mangement)
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MNwEy M3U5u§aInsITsuasWauINIIAaIA NMIAILAY

WUsLI; MIIANMTUDUTY
Organization management; control; forecast; planning;

improvement in research and development in marketing; budget

control; waste management

741-483 MIAMAILBIAY
(Introduction to Marketing)
szUuMIAaIa myaaialuszauunnauas yama
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2(2-0-4)

Marketing system; micro and macro marketing

uncontrollable environment in marketing; applied marketing

consumer network; marketing mixer process; mixer of products,

distribution channels, sale promotion and price; marketing
research

da
741-484 IAISHFAANIIAINTIN 2(2-0-4)

(Engineering Economics)
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Economics analysis; cost; analysis of break even;
value of money as time; interest problem; net present value; rate
of return; ratio of return and investment; depreciation;
evaluation of replacement;
studies;
intangible

sensitivity analysis in economy
evaluation under risk and uncertain; evaluation of

741-485 MIVIMINUYANA
(Personnel Management)
M39ANI04ANT UloLBVILNUNLAAS wihiiuaz
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wiinaw Msenszauminau msldanuiunminau anw

sailesznnerheusmsnuauau anudasasslulsenu
Organization; aim of personnel section; function and

2(2-0-4)

management of personnel; activities promoting staff welfare;
upgrading staff; staff training; cooperation between managering

staff and labor; safety in industry



741-486 mimu@unszmumﬂﬂﬂﬂauﬁama% 2(2-0-4)
(Computing and Process Control)
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CAD, CAM

Transducer for measuring pressure,
pH,
composition,

temperature,

stress, displacement, angular and linear speed and

acceleration, chemical level, flow, torque;

interfacing of transducers;
computer control, CAD, CAM

data acquisition and display;

746-101
adiamansludimlszsiiu
(Mathematics in Daily life)
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Reasoning; calculation of progressive rate; financial

3(3-0-6)

mathematics and elementary accounting; mathematics for
economics; index number; principle of counting and elementary
statistics; mathematics and nature

746-105
asiamans IMSUF wnumans
(Mathematics for Social Sciences)
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Mathematical functions and graphical representation;

3(3-0-6)

linear equations and applications; systems of linear equations;
mathematics of finance; differentiation and optimization;

integral calculus and applications

746-113
adinans 1
(Mathematics I) )
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HaR TR adavesgiuuylifiviua
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FHTERTISTEY
Limits and continuities; derivative and applications;

3(3-0-6)

differential; limit of indeterminate forms; indefinite integrals;
definite integrals and applications; improper integrals

746-114
Aoinfans 2
(Mathematics IT)

3(3-0-6)
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Infinite series; power series; polar coordinate; vectors and
analytic geometry in 3-dimensional; multivariable function and

partial derivatives; first order differential equation; linear
homogeneous differential equation

746-221

Nntiad udy 3(3-0-6)
(Linear Algebra)
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Matrices and determinants; systems of linear equations
and elementary operations; vector spaces; linear transformations;
eigenvalues and eigenvectors; and applications

746-225

vanatinmans

(Principles of Mathematics)
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Logic; symbolic logic and methods of proof using the

3(3-0-6)

models from the following topics: sets, relations, functions,
elementary number theory

746-226

AdnmaNsAan3n 3(2-3-4)

(Discrete Mathematics)
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Logic; sets; relation; properties of binary operation;
logic gates; relation form for database; function; introduction to
graph and tree; algorithm analysis; introduction to counting
principle; Pigeon’s hole principle; inclusion and exclusion;
generating function; recurrent relation

746-242
aumsiBeeius
(Differential Equatlons)
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3(3-0-6)



First order differential differential

equations of the second order and n-th order; linear differential

equations;

equations with constant coefficients and variable coefficients;
coefficient comparison method; parameterized method; operator
method; Laplace transform method; series method; solution of
non-linear differential equation; system of linear differential
equations; Laplace transform and its application; boundary
value problems; partial differential equations

746-243 Y
aumiﬁaagﬁuﬁdamﬁmé’iﬂ 3(3-0-6)
(Introduction to Partial Differential Equations)
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Fundamental methods for the solution of partial
differential equations; classification of first and second order
partial differential equations; Dirichlet and Neumann problems;
hyperbolic partial differential equations; parabolic partial
differential equations; elliptic partial differential equations

746-244
nsziumsgunezalaunafnunagdadmiuadinmans
NMSEU 3(3-0-6)
(Random Processes and Stochastic Calculus for Financial
Mathematics)
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iJ'lﬁﬂ’fJ“V\l NI mumiam;a Wamwu NI 'U’J‘Llﬂ'li
ﬁjmlﬂﬁﬁﬂ ﬂmﬂaaummumnu Llﬂﬁﬂﬁﬁﬂl’t‘)\‘lﬂlilﬂaﬂuﬂ
Ll‘]_l‘]_llJiTJu ﬁllﬂlil"lﬁﬂuWu‘ﬁt’fimlﬂﬁ@’lﬂlla ﬁﬂﬁ]@ﬂ@lﬁ Ly
l"lfi]‘iﬂ’)llluli] nJu

Random walks; Markov chains; martingale; Markov
processes; random processes and filtrations; stochastic processes;
Brownian motion; Brownian motion calculus; stochastic differential
equations and Ito formula; probability measure

746245
unaNAAYHG
(Advanced Calculus)

ﬂmﬁvuwmamuﬂi afauazanudeLiing DUNUT
o0 U3 Musratosu U3 wusaundu uazal3 wusamin
W39ius lias sy Wanduunun desduman eynsulEes

Multivariable functions; limit and continuities; partial

3(3-0-6)

aQ

derivatives; multiple integrals; line integrals and surface integrals;
improper integrals; gamma function; beta function; Fourier series

746-271
=} | 3|

nguanuiazilu
(Probablllty Theory)
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3(3-0-6)
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Introduction to counting; probability spaces; probability
random variables and its distributions;

laws; expectation and

variance; generating functions; moment generating functions;
characteristic functions; conditional expectation and independent;
convergence of random variables; Chebyshev’s inequality; laws of

large numbers; the central limit theorem

746-272 .
nguimInaiosdiy
(Introduction to Theory of Computation)
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3(2-3-4)

Deterministic and non-deterministic finite automata;
regular languages and regular grammars; pushdown automata
and context-free grammars;

Turing machines; computability,

uncomputability and undecidable problems; computational

complexity; NP-completeness

746-342
a a J
AUNIANIITH
(Mathematical Analysis)
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Real number system;

3(3-0-6)

topology on the real line;
sequences of real numbers; limits and continuity; differentiation;
Riemann integrals; series of real numbers

746-345
T uav
(Numerical Methods)
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Error in numerical computation;

3(2-3-4)

solving nonlinear
equations; solving polynomial equations; solving linear equations;
interpolation; curve fitting; numerical differentiation and integration;
Numerical solutions of ordinary differential equations

746-321
NYANAUINET TN
(Abstract Algebra)
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3(3-0-6)



Group; abelian group; subgroup; coset; normal

subgroup; homomorphism; isomorphism; ring; subring;
homomorphism and isomorphism of ring; ideal and quotient

ring; integral domain; field

746-322
=

ngugnal

(Graph Theory)
nsl naldos maauiiumsuuns il audugiuves
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Graph; graph;
graph isomorphism; path; tree; Eulerian and Hamiltonian graph;

subgraph; operation on
networks; connectivity and matching; partition and planarity;
colouring

746-343
MINTEHNINNDS
(Vector Analysis)
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Algebra of vector; geometrical applications; vector

3(3-0-6)

differentiation; gradient, divergence and curl; vector integration;
line integral; surface integral, volume integral; Green’s theorem in

the plane; Stokes’ theorem; Gauss’s theorem; curvilinear
coordinates

746-344 N

newalatilo iy 3(3-0-6)

(Introduction to Topology) )
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Metric
homeomorphism; connectedness; compactness

spaces; topological spaces; continuity;

746-371
AdinmansmMIty
(Financial Mathematics) Y
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Financial Market structure, participates, and trading;

3(2-3-4)

capital market, international bond market, measure of yields, the
yield curves, duration, convexity and simple features contracts;
equity market: risk and expected return on portfolio, correlation and
efficient frontier; capital asset pricing models; Financial engineering
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746-372
ABAMaN3Y0INI1ETOYRUEM ST
(Mathematics of Financial Derivatives)

AUVUNMSTINUAST NI WA AAS TIAMINITY
duuuuan-Tvgd vanniwdoyiusiedu dyglsziud
a2191th dyandevivarantn  eeldu siiavesesldu ms
f1vuasialeodyu 81103109
msdSuyaninnudeuilunais msvanisanudsslasls
doyyr¥evivarinill dayrar0d uazosddu
lawniineads msdamsnesalwale

Binomial pricing model, asset price dynamics, the Black-

3(2-3-4)

Scholes model; basic derivative securities: forward contracts, futures
contracts, options and its types; option pricing: arbitrage, risk-neutral
valuation; hedging by future, swaps, and options; dynamic hedging;
portfolio management

746-373
FnuuAdnmans 1
(Mathemz:}tical Monels l) JA
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Introduction to

3(2-3-4)

mathematical models; modeling
processes and techniques; differential equations and finite
difference approximation; errors; modeling from biological,
environmental sciences; and

and physical real problems

integrated Mathematics

746-374
fuuuadinmans 2
(Mathematical Models II)
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Modeling with differential equations; random walks;

3(2-3-4)

random techniques; random numbers; probabilistic models

746-375

BT IR AAVAIUMTIAY

(Numerical Methods in Finance)
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Pseudo random numbers; random number generation;

3(2-3-4)

stochastic process generation, Brownian motion generation;
generating stock prices; option pricing by binomial and trinomial

lattices, Monte Carlo methods and finite difference methods

746-376

d Jd A o
«mvxlmnimamsmmm
(Computational Software)

3(2-3-4)
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Computational software, simulation for mathematical

demonstrations

746-377
nquRsnnuazmsilszyna
(Number Theory and Applications)
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Greatest common divisors and Euclidean algorithm;
and fundamental
congruences; Euler’s phi functions; perfect numbers; primitive root

3(3-0-6)

prime numbers theorem of arithmetic;
and index; Diophantine equations; Gauss integer; quadratic residue;

application of number theory

746-378
ﬂiﬁﬂﬂ]ﬁﬂ%ﬂim’lﬂ'ﬁ
(Integrated Mathematics)
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Integrated mathematics processes; mathematical tools;

3(2-3-4)

statistical tools; computer tools; problem transformation from
natural problem to mathematical problem; solving problems
with appropriate tools; solution explanation; solution validation

746-379
aoinenansUsziude 1
(Actuarial Mathematics I)
msfaadasmsuy Auldsel mslszindia i
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Measurement of death rate; annual income; insurance; net

3(3-0-6)

annual premium,; reserved premium fund; population theory

746-441
Wanduvesiusdadion
(Functions of Complex Variable)

3(3-0-6)
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Complex numbers,

complex functions,

differentiations, analytic functions, elementary functions,

complex integrals, Laurent series, Residue theorem and

applications, conformal mappings

746-453

U a a d
MveNAEMUANAManS
(Special Topics in Mathematics)

3(3-0-6)
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Modern and interesting topics in mathematics

746-454

Witelinumundinmaniysanms

(Special Topic in Integrated Mathematics)
Witesiumioazihauladundiamaniysanms
Modern and interesting topics in integrated mathematics

3(2-3-4)

746-472
adinmanidsziude 2
(Actuarial Mathematics IT)
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Computation of average reserve method; Hullinoid

3(3-0-6)

method; calculation of insured amount for life insurance; cash value;
delayed payment value; basic factors for full insured ratio
calculation; excess profit distribution

746-401
IASEANNVANY
(Cooperative Education Preparation)
WanMms uudfia nszuIuMILazsziiputel]ia
matialumsadasaouldsznoums anwinugmlums
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Principles, concept, and regulations; techniques for job

1(0-2-1)

application; basic workplace skills; professional improvements in
field of study: personality development, English proficiency,
information technology, communication, social relations, teamwork,
and efficient administration system; report writing and academic

presentation techniques

746-402
arinafnen
(Cooperative Education)
msUfiiRausudunm 1 aamsaneluniteny
Masy vioenvulumninnertewaziinlnssau melams
QUATBIDNTITINA UAZAUTHITHIUIEU
Full-time internship for one semester in a public or private

6(0-0-36)

organization and conducting a senior project in related fields under
supervision of designated faculty members and executives

746-403
=1
R R
(Field Work)
mwlmm‘vmmuﬂmwmﬁm A08 AEUNNNDS M3 0
aiiRees lidesnii 300 42T
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Tasiviviogna



Practical work requirement in mathematics, statistics,
computer or related fields for 300 hrs. minimum

746-451
Tnssaivg
(Senior Project)
mamimwm“luwwammmﬁmﬁm a0a ‘Viﬁ@
ﬂﬁli\lW’Jm@i ﬂ'lfJGL@]ﬂ']ﬁﬂ')‘]JﬂiJ"ll'EN@'l%'lﬁfJV]ﬂﬁﬂ‘l&ﬂ ‘I’Tiﬂ
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Conducting senior project in topic of mathematics;

3(0-9-0)

statistics or computer science under supervision of lecturers or
experts; presentation of project report

746-452
G 1(0-2-1)
(Seminar) * @psaanzitiouiounazaoUr LI en lud1nN
50 ¥3ena ' o
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Presentation of an interesting topic concerning to the field
of mathematics; statistics or computer science

746-471
MIIVYAUUUNU
(Operation Research)
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Principle of operation research, linear programming, dual

3(2-2-5)

simplex theorem, dual problem, transportation problem,
transmission problem, management problem, network analysis,

project evaluation, queuing problem

747-101
annlugIngnlva
(Statistics in Modern Life)
A5PONUUUNITANY mimmmumﬁu%ﬁﬂm
Uszannsidlmune 33ms39e Uszianvesnsdner deya
wiiaa1e @ m3Feuns v malamsinauenazdodisvoya
msaglieya miuanuwauuuilng ﬂmmmmqmmammw
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1du mInadeu goodness-of-fit u,awm'imﬁaummmuaﬁsw
study;
population; research methods; types of study, data type, data

3(2-2-5)

Designing of research question; target
graphing; technique of data presentation and communication,
summarizing data, normal distribution, distribution of mean and
proportion, sampling confidence intervals; hypothesis testing,
data comparison for many groups, linear relation, testing

goodness-of-fit, testing independence
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747-221
) 3|
anuinazilu
(Probability)
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Probability; random variable; distribution of random

3(3-0-6)

variable; expected value; moment; moment generating function;
Likelihood function; central limit theorem; law of large numbers

747-231
MyInNzTMalszrng
(Demographic Analysis)
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Concept of demographic analysis,

3(2-3-4)

population data,

population composition, demographic transition, fertility,
mortality, migration, life table, population projection, population
policy

747-322

MI§15I9M0EN9 3(2-3-4)

(Sample Survey)

581579029819 fﬂiﬁlli"l'J’E]fJN!L‘U’]JGl"Ifﬂ’JHJuWﬁ]“’
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Sample survey, probability sampling and non-
probability sampling, sampling error, sample size calculation,

questionnaire construction and reliability of question

747-325

M5 zTiImsny

(Multivariate Analysis)
MINATIZHeIRsznoundn MmIaszHilade ms

INTILHIWUNNGY MIVATIZHIANGN M UATIZHIFUNS

anduiusuuuaueiinea

3(2-3-4)

Principal component analysis, factor analysis,
discriminate analysis, cluster analysis, path analysis, canonical
correlation
747-332
UARUUUNITNAAN 3(2-3-4)

(Experimental Design)
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Principles of experimental design; completely randomized
design; completely randomized block design; latin squared design;
factorial design; split plot design; covariance analysis



747-333
521 UaUI5 I
(Research Methodology) .
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Research

3(2-3-4)

questions; Research  planning and

procedures; data collection and analysis; report writing;
statistics use in research; use of statistical programming

package; special topic research

747-335
YNNI
(Time Series)
fuwuanuingdudmsueynsuna matsvina
mlulamuveaial mManenIanzasamnluTanmuo
mmo MR Al nasy AszuIuMInlsiu 2 me sz
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Probability model for time series; value estimating in

3(2-3-4)

domain of time; forecasting stable state in domain of frequency;
spectrum analysis; 2-ways linear variation process; linear system;
using computer program in time series analysis
747-339
MUUUMIana
(Statistical Modeling)
msadednyTasl¥msoaneeFuned minaney
Wy minanesladaand mIaduduuy uazmslszynd
Modeling using simple regression, multiple regression,

3(2-3-4)

logistic regression; modeling and applications

747-435
maiinmseavldlud
(Optimization Technique)

MIMAUNIEFUNFAUUVAN 9 M3 lFmatiang
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Tsunsuwada msmIsnmmzandmsulyrinsmia
MZANN A

Variety of optimization; using searching technique; linear

3(2-3-4)

programming for simplex method; dynamic programming; finding
optimal method for optimization problems

748-101
malulagisaumna
(Information Technology)
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Introduction to computers, database and applications,

3(2-2-5)

information system management, computer network, internet,
law and ethics for computer users, programming; problem solving
by programming, use of software packages
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748-111
ngrInatazasesIINIIMmAluladasauna
(Laws and Ethics in Information Technology)
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information technology, and

2(2-0-4)

Laws on computers,
communications; computer-related crimes; electronic transaction
and relevant technology; intellectual properties; computer ethics;
attitudes and practices for computer professions; significance of
computer technology and information technology on country’s
economic and social

748-121
madeulsunsuneuiiames 1
(Computer Programming I)
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Computer language and principle of computer programming;
basic data type; data structure; expression command; selection structure;
loop; procedure and parameter; structure programming; algorithms
solving problem using computer; documentation and introduction to

structure programming language

3(2-3-4)

748-222
madsulilsunsuneuiiunes 2
(Computer Programming II)
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Principles of procedural programming; introduction to

3(2-3-4)

object-oriented programming; problem solving and algorithm
design; good programming concept; testing and debugging; study
of some numerical algorithms and basic algorithm analysis

748-225 3
Tnssadedeyanaziunonis
(Data Structure and Algorithms)
uAaneny Inssaiveya 015158 aqﬁaaﬁuﬁmﬂ
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Concept of data structure; array, linked list, stack, queue,

3(2-3-4)

tree and graph; applications of data structure; sorting; searching;
algorithm analysis; memory management



748-234
Janssusenans
(Software Engineering)
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Software development life cycle;
program  testing;
software
environment; cost estimation; documentation and software manual;

3(3-0-6)

software design,
software
development

programming  methodology;

maintenance;  programming  tool;

software project management

748-312
asifaenssuneuiiuneinazszuvlfiidnms 3(3-0-6)
(Computer Archjtecture and Operating Systems)
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Basic concepts of computer architecture and operating
systems; machine representation of data; fundamentals of digital
logic; CPU, memory and I/O units; instruction sets; data path
and control; registers and addressing modes; history and
evolution of operating systems; file systems: CPU scheduling,
disk
deadlock characterization, prevention and avoidance; process

memory management, virtual memory, scheduling,

management.

748-313
mIdeasveyanazinIevIy
(Data Commumcatlon and Network)
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Basic communication theory;

3(3-0-6)

of data
communication; type of computer networks; circuit and packet
TCP/IP

wireless communication;

components
switching; client-server architecture; network layers;
reference model; network protocols;

network security

748-323

= a W
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(Object-Oriented Programming)

3(2-3-4)
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Concept of object-oriented programming; object; abstract
data type; information hiding; class and instance; message; method;
polymorphism; inheritance; object-oriented software development
concept

748-332
szUUg Moy
(Database System)
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Introduction to database concept; hierarchical database;

3(3-0-6)

networking database; relational database; normalization; data
data data
management; data file security; accuracy and reliability of data;

description language; analysis and design;

case study

748-333
MsATTIMazMIeenILLITIng
(Object Oriented Analysis and Design)
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UML
Systems analysis and development in the object oriented paradigm;

3(3-0-6)

theory and methods of the object oriented modeling; requirements
analysis; systems analysis; systems design; documentation using
UML

748-335
msnannwerlmsuazmsdams
(Software Development and Management)
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Team leading techniques; project leader roles; enterprise

3(3-0-6)

software project management; negotiation and contract agreement
with customer; proposal and requirements; time and cost estimation;
project planning and management; programmer management;

documentation, testing and maintenance

748-336
mﬁmswﬁamzaammmzuu
(Systems Analysis and Design)
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Concepts of the system and information system; system
development life cycles; feasibility study; requirement gathering
and analysis; system analysis; structure and object-oriented designs;
concept of database design; user interface design; software system
installation;

development; testing; documentation; deployment;

maintenance

748-338
msiuidleatoya
Data mining V2 e o
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Fundamental knowledge of data mining; data pre-

3(3-0-6)

processing techniques; data mining primitives and concept

description; predictive modeling algorithms; knowledge and
association discovery; data clustering and classification; model
evaluation techniques; current data mining topics with case

study

748-341 Y
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(Introduction to Computer Graphics)
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Introduction to computer graphics concepts; computer

3(2-3-4)

graphics design; computer graphics techniques; shape construction;
scaling; transformation; rotation;

graphics software

shearing; clipping; computer

748-414

diamsmemumalulaginsauna

(Information Technology Laboratory)
Wannawszgndduma TuTadansaumst
Development of applications in information technology

1(0-3-0)

748-415
MveNAEMUINNMIINTAUNG
(Special Topics in Information Science)
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Modern and interesting topics in information science

3(3-0-6)
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748-424
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(Web Programming)
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Concept of World Wide Web system; development of web

3(2-3-4)

applications including both server-side and client-side applications;
technologies involved such as HTML, XML, XHTML/CSS, PHP,
JavaScript, Java Web Technologies, etc; development of web

applications connecting to a relational database management system

748-431
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(Management Information System)
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3(3-0-6)

Concepts and principles of management information
system; structure of information system; data collection and
analysis; data storage and retrieval for decision-making and
administration; system development and management

748-437
gansdidnnsedinduazmalulag
(Electronic Business and Technology)
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Characteristics and structures of E-business; llategories

3(3-0-6)

of E-business; concepts and limitations of E-business;
technology and process of business information exchange;
development of E-commerce; trends of E-business; laws and

regulations of E-business
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(Artificial Intelllgence)
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Basic concept of artificial intelligence;

3(3-0-6)

solving problems by
searching; knowledge representation; first-order logic; inference in
first-order logic; planning; probabilistic reasoning systems; learning;

communication; image perception



748-443 Y
m3dszaanamnosdiu 3(2-3-4)
(Introduction Image Processing)
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Introduction to image processing; image analysis; image
pre-processing; edges and lines detection; image segmentation;
geometric transform; noise and filter; gray-scale modification;
image sharpening.
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IV 3(2-3-4)
(High Performance Computing and Parallel Processing)
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Models of computation; theoretical aspects of parallel and
pipeline computation; time and processor bounds on computation;
concept of computer systems; physical models; two and three
dimensional data types; multiprocessors and multi-computers,
parallel programming languages; parallel algorithms; matrix
multiplication; linear equations solving

748-445
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ﬂ]WH]MﬁﬁiNﬂ1ﬁ%ﬂﬂ1ﬁ1ﬂﬂ% 3(2-3-4)
(Computer Simulation and Scientific Visualization)
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Computer simulation and visualization processes;
building and analyzing of mathematical models for continuous and
discrete problems; mathematical formulation and model of
problem; problem solving; simulation; analysis of results;
visualization schemes for scalar, vector and tensor data; iso-surface
and volume visualization methods
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