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3.1.3 5199391

1) NNAAIAANYIAA Tusiasndn

WHIAIAANHINA UITIAL F7197%

An5l8nE1 g

Usage of Thai Language
AHIBINGBIATENNI BN

Ready English
aendenguglanndig

Explorative English

NEIBINE BN

Step UP English

waiflaalanian

Citizen Mind by Citizenship
FIANNNTAHUTTTH

Multicultural Society

nsReans udIANAaTA
Communication in Digital Society
m‘sﬂ%’mmﬁqﬁmwLmzﬁ}\ummﬁ@u
Health and Environment Management
AavzTunnsAinTAn

Arts of Living
qﬂz‘ﬁﬂmwLmeﬁLLﬂmﬂﬂﬂTuﬁdﬂN
Socialized Personality

2) NNITITNANTE  (Hisaendn

b4
2.1 ﬂquﬁmﬁugmﬁimﬁw

2.1.1 A WUGUAUIN P AR S UATATIAANERS

AIRFNERS 1

Mathematics |
o/ p=

WNNLAN

Principle of Chemistry

26

30 uHIgfnn

30 #Kgfnn

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

84 RUILAH

15 #uagfn

15 AUQefin

3(2-2-5)

4(3-3-8)



243101

244103

246101

246102

246103

246201

246221

246222

246223

246211

246212

246301

246302

246303

246304

F9ne1 1
Biology |
ARNAUDIA

Introductory Physics

2.2 NENIANAN
2.2.1 Fynaniiey

Fanmandidediu

Introductory Materials Science
mwﬂﬂﬂmﬁﬂcfuqmmmﬂﬁﬂLﬂﬁLmeﬂTuTﬂﬁfi’Nq
Safety in Chemical Industry and Materials Technology
AN YBITER)

Chemistry of Materials
TAs9a39UAAINUNNIDITDITAR

Structure and Defect of Materials
TanzuazNIzUINISHAR

Metals and Metal Processing

LI TRNAURZNTLUIUNTTHAR

Ceramics and Ceramic Processing
WARLNDIUALNTEUIUNITNAS

Polymers and Polymer Processing
qmﬂﬁ‘iﬂﬂ‘jiNLﬂﬁLﬁﬂﬂﬁu

Fundamental Chemical Industry
UFHIUETRNANUTLAT

Chemical Stoichiometry
OANAFNFATUATNITULRINS
Thermodynamics and Phase Transformation
ANTRANINAUAZ AN DUYBITAR)
Mechanical and Thermal Properties of Materials

AR uas wazuHnAneeaian

Electrical Optical and Magnetic Properties of Materials

FLUUUINIAUNINUAZNTIANITAIUIARDN

Quality and Environmental Management Systems

4(3-3-8)

4(3-3-8)

69 WHaufin

57 idagfia
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3(2-3-6)

3(3-0-6)

3(3-0-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)
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246305  \PADflBuazNNaNANELIaNZIBTaR 1 3(2-3-6)
Instrumentation and Characterization for Materials |

246306 ERALNIpGOLE 3(2-3-6)
Research Methodology

246401 PEDITlBLAZNNTMANH U IANZTBI YA 2 3(2-3-6)
Instrumentation and Characterization for Materials I

246491 nNeANENAaTL* 6 nsfin
Independent Study

246492 ARAAFANEN* 6 nsfin
Cooperative Education

vinnesg * DiRAmAenEues 1 91890

261101 DeULULFAINTTH 3(2-3-6)

Engineering Drawing

2.2.2 Araniden Niayndn 12 vidnsfin

TinanAenfnuuanizngalanguniinn 2 nguaieds dasialli
NI IARINNTIHLAN

246312 winlulagdanlsyney 3(2-3-6)
Composites Technology

246313 Binnapfnduugaanngss 3(2-3-6)
Electronics in Industry

246314  wwuazmablagifestueng 3(3-0-6)
Rubber and Rubber Technology

246315 ANTANUA N TEUINAITNNINE RIS 3(3-0-6)
Additives in Polymer Processing

246411 ANIMNTINNNTENA 3(2-3-6)
Extraction industry

246412 ndeminazifinsolniilugaannss 3(3-0-6)
Chemical Kinetics and Chemical Industrial Reactor

246413 AARINNTIHEZAN 3(3-0-6)

Clean Industry
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mg'u%mmm‘fu‘faﬁ%’aq
N3R890 289740)

Wear of Materials

waliladizad @emandnodu
Introduction to Fuel Cell Technology

TanzngsnnienImn

Physical Metallurgy
ANINANIBRIAZNITAILANNITAANT DU
Corrosion and Corrosion Control
wAluladF i

Cement Technology
uﬂfumﬂiufﬂﬁumuﬂuﬁlﬂq
Nanotechnology and Nanomaterials

|3 RANE AN

Electroceramics

AsiaweRme Sunwls i vy

Polymer Recycling

WARLNBITININ

Bio—Polymer

3) NNIATTNRBNLES

29
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3(3-0-6)
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241111
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001101
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003201
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246103

st 1
AIANTSANYIA

NTHIEINOBIATLNNI BN
Ready English
AaUTun19AANT AR
Art of Living
ATRAAINAST 1
Mathematics |
NANLAN
Principle of Chemistry
Faneanidasgii
Introductory Materials Science
anlaeadeiugeaminssmaiiuazmaluladdan

Safety in Chemical Industry and Materials Technology

I

AMANsANEIUaNs
A9 tEAE e
Usage of Thai Language
aendanguglanning
Explorative English
ﬂqﬁmﬂﬁqﬂmwLmzﬁlqmmﬁﬂu
Health and Environmental Management
Aandidnagin
Introductory Physics
Y8960
Chemistry of Materials

I
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19 BHaafin

3(3-0-6)
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gang eI
Step Up English
waflaslaanan
Citizen Mind by Citizenship
‘quﬂf?mm‘wLL@Zﬂ’]‘iLLNmﬂﬂﬂTuﬁmN
Socialized Personality
Zadvien 1
Biology |
Ts9a3uazAHUN NS BITDITER
Structure and Defect of Materials
@mﬂﬁ%ﬂiimﬂﬁlﬁﬂdﬁu
Fundamental Chemical Industry

3N

AAnsAnEIUany

FIANNYTNUTTIN

Multicultural Society
mMaRemsuFIANAava
Communication in Digital Society
YNNI ANNUSLAR
Chemical Stoichiometry
TaNZLAZNTZUIUNTHAR
Metals and Metal Processing
EIIRNAUAZNTEUIUNINER
Ceramics and ceramic Processing
NERHATUALNTZLINNTITHAS

Polymers and Polymer Processing
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Thermodynamics and Phase Transformation
ANTANNAUATANTNIDUYDITAR)
Mechanical and Thermal Properties of Materials

AN i uas uazusvaneesian

Electrical Optical and Magnetic Properties of Materials
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Quality and Environmental Management Systems
Araniaan

Major Elective

I

AMANsANEIUaNs
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Instrumentation and Characterization for Materials |
Teifienifniqy
Research Methodology
A UBNLEDN
Major Elective
A UBNEDN
Major Elective
Rh Al RRIGE

Free Elective

KL
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15 #uafin
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3(2-3-6)

3(X=X=X)

3(X=X=X)

3(X=X=X)

15 uIeAn

32



T 4
AIANTSANYIAY
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Instrumentation and Characterization for Materials Il
246xxx  ATIBNLAAN

Major Elective
261101  @euluudAINTTd

Engineering Drawing
XXXXXX ABINBNLEE

Free Elective

3N
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WRenAne1sedsdesa Uil 1 91e8en
246491  naANENBNTY
Independent Study
246492  anfiafny

Cooperative Education

I
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3.1.5 A1asulgs183un
001101 Astnene 3(2-2-5)

Usage of Thai Language

nnsdea1sfagm 9d nisudsdaslen dauan wazlannsluntenlne nnssu
TapanaAmainnisieuaznisan nsdauganiin n13aqUAN LATNISUEAIAINARKIY
JineznnsEnae efimsnzas

Communicative skill through word, phrase, sentence, idiom, and prose in Thai language
usage, identifying main idea from listening and reading, paragraph writing, brief summarizing including

thinking expression through usage of appropriate Thai

001102 AHITINGULATLHNS DN 3(2-2-5)

Ready English

Ardmiuazlensolntundenge nannislinesonguaninisie wa a1 Bemu
mamun1alnudsneulniinuszndu B nawsieiesuasyarain maneusuLaz
ANTUHEBNITBYTIN ANTNINNN ATUBNNIUASATTITIUNUANNN ANTEUNH IHEMUB NN
naReNeRWA LaTNNINEIA

English vocabulary and grammar, fundamental English usage in listening, speaking,
reading and writing, development of English usage for daily- life including getting acquainted with
someone, accept and decline invitation, direction giving, direction asking and direction planning,

conversation in restaurant, smart shopping and saying goodbye for someone

001103 mMuasngquglanniig 3(2-2-5)

Explorative English

yinuzaenEsnqEiuneie wa 811 @en Adwiuaghenaoilunisfdeaanis
Nﬂquﬂq’iﬂiﬁhﬂ"ﬁ TMU%‘LIVI’N’mN fﬁLLﬂ' N9 HNTLAUN ﬂ’?’i@’ﬂﬂi‘i\mﬁ&l quu@l&m’ﬂ’ﬂ{i@
nnsnasmiitunnsiesnssendnsdsana ﬂﬁiT%ﬂﬁiﬁﬁé’ﬂﬂqHTuﬂuWNﬁu UIrnFaad U INdn
n1980a1T o Arunsraaud e Aan1ns n1sdinininulesusn n1sefulamenisollaifi
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Skills of English language: listening, speaking, reading, and writing, vocabularies and
English grammar for different situations in communication and effectiveness in international context
including trip planning, flight and accomudation booking using internet, international phone calling,
communication in airport, airport announcement, communication in customs and immigration,

communication in bad situations and party
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001204 ANHIBINGEATINALN 3(2-2-5)

Step UP English
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English vocabulary related to news and media in daily life, English usage for listening,
speaking, reading and writing including e-mail, summarizing from media, news reading and sharing,
data interpretation from graphs and tables, interpretation and information presentation for further

study and future careers

002201 wailaslaanan 3(2-2-5)

Citizen Mind by Citizenship
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Rights, roles and duties of citizens, volunteerism, public consciousness, gratitude,
citizenship and democracy, professional ethics, the changing society, cultural appreciation, adaptation

to social and cultural changing

002202 AIANNA I NETTH 3(2-2-5)
Multicultural Society
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Man and society, multicultural society, bias and violence management in multicultural
society, social and cultural trends in global, ASEAN, social and cultural diversity of Thailand’s regional,

Phayao and University of Phayao dimensions
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003201 AT IHAIANRANS 3(2-2-5)
Communication in Digital Society
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Fundamentals of technology: hardware, software and networking, innovation in
digital economy, electronic commerce transaction, office automation program and software
application for multimedia production, search, screening and selection data for work and daily life,

communication through online social networking in accordance with ethical and related legal

regulation

003202 mié’mm‘sqwmwum?zawmé%@u 3(2-2-5)

Health and Environmental Management

UWHARAATUGENINUAZRILIARDN NazquATNNTY A0 anguol Tadefifinasie
VNN mimmﬁzﬁumqwLmumi%’um:mummﬁLﬁ@qﬂmw WARAaTi a1y
TRz AHANTUETzndvesHelfUguAIW sTIn1suazn1saaniiaInIe Tsaszuin
Tsnfnsan1anwAdILS giRanI1esnes n33udedugiAdy AusssumA N139eUANUAS
NI ANITHA TR 9281 nsdnnsuazulagUanzuar NS ENA e szndn

Concept of health and environment, state of health, mental, emotion, health factors,
analysis and planning of healthy consumption, dialy- health product, relation between emotion and
health, recreation and exercise, pandemic, Sexual Transmitted Infection, traffic accident, planning

with accident, natural disaster, water management in dialy life, waste processing and environmental

saving

004101 AavzTunsaniingia 3(2-2-5)

Arts of Living
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Inspiration making, goal setting and life planning, appreciation in self value and

others, goal setting in life and planning, fundamental of sufficiency economy, lifestyle concept of
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sufficiency economy,thinking system, positive thinking, analytical thinking, creative thinking, emotion
control and management
004201 qﬂf?mﬂ'lwLmzﬂ"mmmﬂfaﬂ?uﬁaﬂu 3(2-2-5)

Socialized Personality
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Important of personality, personality development, personality development of
physical, verbal, mind, manner, Thai culture, public communication skills, desired traits relating to

University of Phayao's identity, living in a society, self-adaptation in the Thai and global social context

241111 ARAAINAS 1 3(2-2-5)
Mathematics |
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Limits and continuity of functions, derivatives and integral of algebraic and

transcendental functions, applications of derivatives and integral

242101 NanLAN 4(3-3-8)
Principle of Chemistry
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Matter and measurement, atomic structure, periodic system, chemical bonding and
molecular structure, stoichiometry, chemical reactions, gases, solid, liquid, solutions, fundamental
thermodynamics, chemical kinetics, chemical equilibrium, acids and bases, electrochemistry, nuclear

chemistry, environmental chemistry
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243101 Fnen 1 4(3-3-8)

Biology |
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Scientific methodology, characteristics, organization and chemistry of life, cell and
metabolism, genetics, evolution, biodiversity, structures and functions of plants and animals, ecology

and behavior

244103 Fandiasdn 4(3-3-8)

Introductory Physics
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Mathematics for physics, introduction of mechanics, law of motion, gravitational
force, work and energy, momentum and collisions, rotation motion, properties of matter, fluids

mechanics, wave and vibration, thermodynamics, electromagnetics, electric circuits, modern physics

246101 '3'@wgmam§l,§m&'u 3(3-0-6)

Introductory Materials Science
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Definition of materials science, important in materials development, metal, ceramics,

polymer, composite materials, mechanical properties, thermal properties, optical properties, electrical

properties, magnetic properties of materials, and material applications
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246102 awlasasetugasmunssuaiivazinaluladdag 3(2-3-6)
Safety in Chemical Industry and Materials Technology
nanufifuazaeindidasdmisafuannalaends nnsfasiudunsinly
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Practical rules and fundamental about safety, hazardous protection in manufacturing,

risk and hazard from chemical and processing, system management for controlling and solution, risk

and hazard evaluation

246103 \ANYBITNG 3(3-0-6)
Chemistry of Materials
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Atomic structure, atomic orbital and molecular orbital, chemical bond and
classification of materials, inorganic compounds, reactions of inorganic compounds, balancing
inorganic  reactions, redox reaction, oxidation number and balancing redox equations,

electrochemistry, organic compounds, classification of organic compounds, nomenclature of organic

compounds and reactions of organic compounds

246201 Tﬂi\m’éwLmzﬂmuunwé@wm%’ﬂq 3(3-0-6)
Structure and Defect of Materials
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Crystal structure, lattice and crystal systems, crystal plane, Bragg’s law, defect in

solid, defect examination, effect of defect on materials properties
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246211 qmﬂﬁﬁﬂismﬂﬁlﬁmﬁu 3(2-3-6)

Fundamental Chemical Industry
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Production of organic acids and inorganic acids, alkaline, sodium chloride, paper and
pulp, color and pigments, cement, soap and detergent, wastes, pollution and waste management

from processing, reconditioning of water and wastewater treatment, related laboratories

246212 USHIRAISANNUSLAN 3(3-0-6)
Chemical Stoichiometry
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Mass balances of non-reaction and the reaction system, heat balance of non-

reaction and the reaction system, combustion, mass and energy balance in industrial’s problems

246221 TanzuasnszUIUMISHAN 3(2-3-6)
Metals and Metal Processing
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Production of metals and alloys, casting, mechanical forming, welding and soldering,

heat treatment process, surface coating and surface finishing, related laboratories

246222 LS TRNABRLNTEUIRNTITHNAR 3(2-3-6)

Ceramics and Ceramic Processing
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Introduction to ceramics, ceramics properties, raw materials, forming, ceramic
products, glazing, drying, decoration, firing, testing and product quality control, and ceramics

operation



41

246223 NERLNDSURLNTZUINNTTHAR 3(2-3-6)

Polymers and Polymer Processing
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Fundamental in polymer chemistry, classification and nomenclature, polymer
synthesis, polymer morphology, analytical techniques for molecular weight determination, thermal
characteristics and testing, soluble property of polymer, rheological behaviors, raw material

preparation, formation techniques in polymers, and finishing for final products, related laboratories

246301 AUANRAIATURZNITUURUNS 3(3-0-6)

Thermodynamics and Phase Transformation
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Law of thermodynamics, phase diagram in one component system, binary and
ternary phase diagrams, diffusion in materials, kinetics of nucleation and reactions, quantification of

microstructure and phase transformations in materials, crystallization, microstructure development in

materials

246302 ANTANNNAUAE AN BUVBITAG 3(2-3-6)

Mechanical and Thermal Properties of Materials
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Mechanical behavior of materials, elastic, anelastic and viscoelastic properties of
solid, mechanical strength and fracture mechanism, stress- strain relationship, thermal properties,

thermal stress, thermo-mechanical properties measurement



42

246303 ANURN AN uae uazwsinan2eeiag 3(2-3-6)
Electrical Optical and Magnetic Properties of Materials
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Electronic structure of materials, electrical conduction, energy band theory, dielectric,
ferroelectric, semiconductor device, electromagnetic radiation, interaction of light and solid materials,
refraction, reflection, absorption, transmission, magnetic dipole, magnetism, domain and hysteresis,

magnetic materials, magnetic recording, and electrical, optical and magnetic properties of materials

operation

246304 szuuu’%vi'lsqiuﬂ'lwLmzﬂ'ﬁé’ﬂﬂ'ﬁﬁlqmﬂ'ﬁ@u 3(2-3-6)
Quality and Environmental Management Systems
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introduction of quality management system ISO 9000 and environmental

management system ISO 14000, requirements, approaching procedure for management systems,

documentation, making plans, review document in management systems, policy operation,

monitoring, verification, evaluation, application for accreditation, and system defense

246305 m“ﬁ'mﬁfaLmzm‘smﬁ'ﬂuﬁuzmmwmﬁ'ﬂq 1 3(2-3-6)
Instrumentation and Characterization for Materials |
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BUNTA
Elementary of the instrumentation compartments, techniques, and sample

preparation methods for the analysis with optical microscope, chemical analysis by Xx- ray

spectroscopy, x-ray fluorescence, electron microscope, particle size analysis
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246306 FeLUEUITIE 3(2-3-6)

Research Methodology
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Fundamental and types of research, query and research literature review, defining
the research problem, research design, tools and statistics in research, data collection, data analysis,
interpretation, discussion and conclusion, report writing, presentation, and answering question in

research aspects in chemical industry and materials technology

246312 waluladifanusznay 3(2-3-6)

Composites Technology
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Introduction of composites technology, classification, basic elements of composites,
characteristics and properties of composites, metal matrix composite, polymer matrix composite,

ceramic matrix composite, and their applications, related laboratories

246313 ﬁtﬁﬂwsaﬁﬂﬂuaﬁuqmmﬂnssu 3(2-3-6)
Electronics in Industry
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Measurement principles and electronic circuits in industry, DC and AC circuits, sensors
and transducers, amplifier circuit, filter circuit, microcontroller, mini-project and electronic operations

in industry

246314 gSULAZINA LRSI AEAUEN 3(3-0-6)
Rubber and Rubber Technology
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Properties and types of rubber, structure, general properties, chemical mixing, using
of natural rubber and synthetic rubber, rubber selection, chemical resistance, thermoplastic rubber,
mixing technology of rubber, rubber processing and vulcanization, related properties in usage of

compound rubber and vulcanized rubber, rubber testing, rubber and Thai economy

246315 AsAnuAsluNsEUINAITIIINE RLNES 3(3-0-6)
Additives in Polymer Processing
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Introduction and important of additives in polymer processing for improvement or

modification in mechanical properties and characteristics of polymers, functions of additives, types of

additives, fillers, fiber reinforcements, binders, impact reinforcements, crystal nucleating agents,

blowing agents, electrical conducting agents, and plasticizers

246321 N9RNNIBUBIING 3(3-0-6)
Wear of Materials
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Wear problems, introduction to tribology, types of wear, wear mechanisms, wear of

materials, wear testing, wear protection techniques

246322 walulatiradisainaiooin 3(3-0-6)
Introduction to Fuel Cell Technology
U RunalafiZanay 89uLsenaUnanI s sasizninas nannngyine1nsia il
109 RFINGY Ustinnanseadifenas iwaddamaniaifeuaniaey n1slazgndldemn

4 g a o/ 4 g a o/
AR LTDLNA mfiwwmlfmm%@LW@@Tuﬁwuu



45

History of fuel cell, principle component of fuel cell, fuel cell principle, type of fuel
cell, proton exchange membrane fuel cell, proton exchange membrane application, recent fuel cell

development

246323 Tanznssunann 3(2-3-6)
Physical Metallurgy
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Microstructure of metal, defects in the crystal structure, dislocation and plastic
deformation, nucleation and solidification, equiliorium phase diagram, phase transformation, solid

state reaction, heat treatment, mechanism of strengthening, related laboratories

246324 MENANIBRUALATATUANNTITINANTDN 3(2-3-6)

Corrosion and Corrosion Control
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Principle of corrosion, thermodynamic and kinetics of corrosion, factors affecting
erosion, type of corrosion, example of corrosion in metals and alloys, testing and determine the
rate of corrosion, corrosion protection, passivation and oxidation of metals and alloys, related

laboratories

246325 WA RS TN 3(2-3-6)
Cement Technology
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Introduction of cement technology, type of cement, raw materials, manufacture of

Portland cement, chemical composition of cement, influence of compound composition on properties

of cement, physical properties of cement, admixtures, concrete, and cement operation
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Instrumentation and Characterization for Materials I
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Principle and instrumentation of chemical analyzer, sample preparation for analysis,

quantitative and qualitative analysis by UV/visible spectroscopy, atomic absorption spectroscopy,
atomic emission spectroscopy and inductive couple plasma spectroscopy, chromatography
techniques, sample preparation and qualitative analysis by infrared spectroscopy, nuclear magnetic

resonance, mass spectroscopy and their laboratories in quantitative and qualitative analysis

246411 AANIMNTTHNITRAR 3(2-3-6)

Extraction industry
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Introduction to extraction industry, liquid - liquid extraction, liquid - solid extraction,
liquid - gas extraction, solid - gas extraction, continuous extraction, height equivalent to a

theoretical plate, number of the theoretical plate and relate laboratories

246412 Lﬂﬁ@@ﬁumﬂﬁnsnﬁmﬁ?ufq ANIANTIN 3(3-0-6)

Chemical Kinetics and Chemical Industrial Reactor
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Theoretical foundations of chemical kinetics, analysis of complex reaction networks,
design of isothermal reactor, selection and optimization, temperature and impact energy, adsorption

and catalysis, and mass transport phenomena in chemical reactions
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246413 qmmﬁﬂssumam 3(3-0-6)
Clean Industry
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Introduction of clean industry, chemical reactions, or how to use chemical catalysts

and chemicals that are environmentally friendly, industrial processes to reduce pollution and waste

problems at the factory, alternative supplies of energy, energy efficiency and reduce production costs
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Nanotechnology and Nanomaterials
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MIMANEzIBNNzLATaNTRIDIN IuTaR NsfaATzRuarniTsygnd Feumluian
Introduction of nanotechnology and nanomaterials, O-1-2 dimensional structure of
nanomaterials, characterization and properties of nanomaterials, synthesis of nanomaterials and their

applications

246422 \s AN WA 3(2-3-6)

Electroceramics

ArndidosduAgatuiesAnd i audAnienianinaasgafing wi
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L ANAUHINAN wazUfTRN19eRng Wi

Introduction of electroceramics, physical property of electroceramics, electroceramics
processing, dielectrics, piezoelectric, pyroelectric, electro- optic, magnetic ceramics, and

electroceramics operation

246423 ansswaRmasn st s 3(2-3-6)
Polymer Recycling
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Selection and separation techniques, size reduction of plastic products for recycling,
melting separation of materials contamination, recycling processes for various plastics, recycling to

obtain raw material, incineration to energy and related laboratories

246424 NERLNDSAININ 3(3-0-6)
Bio-polymers
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WBRNBITININANTAYALBITNYR FDNNTLBUFABYBINDALNDITINN

Evolution of bio- polymer technology, structure, advantage, and usage,
renewable resources and preparation of bio- polymers from natural raw materials, degradation

methods of bio-polymers

246491 nsANEIBNSY 6 nuefin
Independent Study
N19ANAYINTEN15I9Y N1959uTndaya N193LAT1EE 1191 T8UT1894 119
duaue waznisefilsaluindensdimgaainnssuaiuazmaluladidang

Studying or researching, collecting data, analyzing, report writing, presenting and

discussing in chemical industry and materials technology

246492 anfiafnul 6 wiasfin
Cooperative Education
n3UHIReN Bend iyl szauniseiuazinezIunisinefeady

=1

gaamnsssaiiuaznaluladdan ugmewinendnialugalsznouns ssdnaniadgnde
VBN
Working, learning, gaining experience, improving working skills in chemical industry

and materials technology as an apprentice in private or government sectors
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261101 ERUULIAINGTHN 3(2-3-6)

Engineering Drawing
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Lettering, orthorgraphic projection, orthorgraphic drawing and pictorial drawings,
dimensioning and tolerancing, sections, auxiliary views and development, freehand sketches, detail

and assembly drawings, basic computer-aided drawing
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FoAnusiaiiedy 21 visdosfin FoAnusiaiiedy 30 wiaeiin
NANITINTIE 9 wuaafia NANITINTET 12_woafin
001103 | vinwzn e lne 3(3-0-6)
Thai Language Skills
001111 mmﬂ“mqwﬁuﬁm 3(3-0-6) Ung1e@un
Fundamental of English
001112 | AENEINgERmW 3(3-0-6)
Developmental English
001101 | nalfinunlne 3(2-2-5)
Usage of Thai Language e
001102 | NMENBINGEIATHHNI DN 3(2-2-5) 1831
Ready English o
001103 | mEndenguglanning 3(2-2-5)
Explorative English
001204 | ne1aenguinamein 3(2-2-5)
Step UP English
NANFARIANANEN 3 widagfin TangudrNIANFAnET
003134 mﬁﬂﬁiimm:ﬂﬁﬂmmﬁﬁmﬁu 3(3-0-6) Tmg1einn
Civilization and Indigenous
Wisdom
003136 | Welen@AnE 3(2-2-5) Umgnedan
Phayao Studies
NN 1 idaefin  TsauRen 1 widqefin TANFHNRIWINE
004150 | nadn 1(0-2-1)
Golf
004151 RatY 1(0-2-1) Tng1e3291
Game
004152 | Uan15N8 1(0-2-1)
Body Conditioning
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004153 | fianganidingsnag 1(0-2-1)
Rhythmic Activities
004154 | dnssin 10-2-1)
Swimming
004155 | Aqel
Ballroom Dance 1(0-2-1)
004156 | #zn3® 1(0-2-1)
Takraw
004157 | ¥ununig 1(0-2-1)
Recreation
004158 | waWyiuea 1(0-2-1)
Softball hilzeaiiohiyl
004159 | Wi 1(0-2-1)
Tennis
004160 | widawuia 1(0-2-1)
Table Tennis
004161 VINNAUDR 1(0-2-1)
Basketball
004162 | wuARNFY 1(0-2-1)
Badminton
004163 | Weauaa 1(0-2-1)
Football
004164 | 22aLRgUDA 1(0-2-1)
Volleyball
004165 | AaUrnissiagiasring 1(0-2-1)
Art of Self Defense
NANIAIYSHWINTS 8 wiqufin NANITIYSHWINTS 18 widasfin
005171 | FAAUAZFUAN 3(3-0-6)
Life and Health
005172 | NM199ANNTNNSANTRLEIR 3(2-2-5) el
Living Management
005173 | yinwydin 2(1-2-3
Life Skills
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002201 | waileslamnan 3(3-2-5)
Citizen Mind by Citizenship
002202 | AIANNYIRUTTTH 3(3-2-5)
Multicultural  Society
003201 | nadeansudAnAAA 3(3-2-5)
WngneRan
Communication in Digital Society
003202 mﬁmn%qwmwumﬁameﬁml 3(3-2-5)
Health and Environment Management
004101 | Aadzlunisduingin 3(3-2-5)
Art of Living
004201 ‘quﬂﬁﬂﬂ’]“wLLﬂzﬂ’]‘iLLﬂﬂ\?’ﬂ’ﬂﬂT‘uﬁdﬁN 3(2-2-5)
Socialized Personality
fAnuwiaien Gifiasndn 9 wosfia YasefrAnuwiallidan
NANATINTHT
001113 | AMEBINguBArINIg 3(3-0-6) Taangdan
English for Academic Purposes
NENITINYBLAERS
002121 | ansamnermanditenisinenduain 3(3-0-6)
Information Science for Study and Research
002122 | Usweyniletin 3(3-0-6)
Philosophy for Life
002123 | N1 AIANLATTMUTTTN 3(3-0-6)
Language Society and Culture - _
dngne3en
002124 | WavimiAaUznuanslve 3(3-0-6)
Thai Performing Arts
002125 | A3E9ATaNId 3(3-0-6)
Music Appreciation
002126 | AasludAmtlsvandu 3(3-0-6)
Arts in Daily Life
NFNIBTHIANATNAS
003131 ﬂgwmaﬁyugﬁmﬁ@@mmw%%m 3(3-0-6)
Fundamental Laws for Quality of Life
Umsnedan
003132 | Wafutlszananlan 3(3-0-6)
Thai and the World Community
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003133 | Afllne Afsiend 3(3-0-6)

Thai Way and Vision

003135 | n1aiiles ifsugia uavdnn 3(3-0-6) Uaaefinn

Politics Economy and Society

NANITAINEFNERSuRTAtAFERS

006140 | anguduAsuIndeon 3(3-0-6)

Man and Environment

006141 | AenAusEEIamUNATAUEI  3(2-2-5)

Introduction to Computer Information Science

006142 | AdlAFMaRSAMSLERR MY ARNTAAUNAS(3-0-6)

Mathematics for Life in the Information Age Dnanen
006143 | suazansiafiuEdnlsyandu 3(3-0-6)
Ung1eAdun
Drugs and Chemicals in Daily Life
006144 | BWNTuaLATNTIN 3(3-0-6)
Food and Life Style
006145 | wasuuaznalilagindsa 3(3-0-6)
Energy and Technology Around Us
006245 | Angirnans WiAnUazan T 3(3-0-6) Tngneian
Science in Daily Life
NANIAIYTWINTG
005170 | wAnasusyue 3(3-0-6) UnsneAn

Human Behavior
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Ltaxmﬂiuiaﬁi'ﬂq nangaaliulgs w.A. 2555 LWﬂTu‘[@ﬁ%’ﬂ@g nangaalsuLgs w.A. 2560 ﬂ%’uu‘éq
RHIATYURINIEHATH 86 WiaEfin WA URNIEATH 84nuanfin
mjuﬁmﬁugmﬁwmmam%ummﬁmmﬂm% n@juamﬁugmﬁwmmﬂm%m:mﬁmmﬂm%
21 widafin 15 wiafin
241111 | adaaans 1 3(2-2-5) | 241111 | adaaans 1 3(2-2-5)
Mathematicsl Mathematics | .
e 4 o . e o co o . sy
AVALATANADIHDY AYNUTLAZNNT AauazANFBLiasrIfeidy ayus freBune
dsrgynd UIWusuazniIsUszensd Lun uarU3iuseseiduisatinuasWaddun anefian
NBURTITUUANNTTIBILEU BAFEY N1TUTTeNFrNaU T uAT TG
Mathematic induction, limits and continuity Limits and continuity of functions, derivatives
of functions, derivative of functions and and integral of algebraic and transcendental
applications, intergral of functions and functions, applications of derivatives and
applications, metrices and system of linear integral
equations
241112 AAATERS 2 3(2-2-5)
Mathematicsll
wmAlANNsauinda auiindalings
WUL A1AULRzERNTN Weridunaiuda
uls ARmpesieddunanadauls auius
NN b T L L TSI
Techniques  of integration,  improper bbby
intergrals, sequences and series of real
numbers, power series, functions of several
variables, limits and continuity of several
variable functions, derivative of several
variable functions
242101 | wanuAl 4(3-3-8) | 242101 | naniAd 4(3-3-8)
Principle of Chemistry Principle of Chemistry
AF15UAzN19TA laseasearaan a819uazn15in lAsead1eaznan
syuuftseadn fuszinduazlanseasie sruuiBesdin Wuszaiiuarlnseadneliana
Tuana Unnnansdning Uiisennd Yannauasduing Ufasenadl fine aeeuds
VBINAT §IALANY GeuwaraRdiToadi PRLPIH

fines 28989 2BIMAT F1TAZANY POUNNG
Aandifacdiu aaunamansind auga
A nen-Lud LR Lafiflaedaed 1ad
Ruwandon

Matter and measurement, atomic structure,
periodic system, chemical bonding and

molecular structure, stoichiometry, chemical

FAUNAANIEATLAT aNAALAT NTA-LUA
RN pfilaeRes indAuaden

Matter and measurement, atomic

structure, periodic system, chemical bonding

and  molecular  structure,  stoichiometry,

chemical  reactions, solid,

gases, liquid,




99

NANgRTINENFNARTUNTIA fETiTgasminssNal | vangasivemaanindin a1anireasinssiiaiueg a5zl
LmeﬂTuT@ﬁ%’ﬂ@ nangAsLsULge W.A. 2555 LWﬂTu‘[@ﬁi’ﬂ@g nangaalsuLgs w.A. 2560 ENIES
reactions, gases, solid, liquid, solutions, solutions,  fundamental  thermodynamics,
fundamental  thermodynamics, chemical chemical kinetics, chemical equilibrium, acids
kinetics, chemical equilibrium, acids and and  bases,  electrochemistry,  nuclear
bases, electrochemistry, nuclear chemistry, chemistry, environmental chemistry
environmental chemistry
243101 | @93nen 1 4(3-3-8) | 243101 | @39 1 4(3-3-8)
Biology | Biology |
unil 8151AN289E3R LERALATLN suifeuAtn19dngrans AaNtf
unueddy WugAans ATWUINIT AN A199A92UY WATASIANYBYETR Luaduay
nainnateasReiidan Tassadiouas WUnUaadn Wugaiand TTmuinng
withflvasily Tassadrouasniinfiuasng AITENAINNAT BRI ERR TaTeadas 3
HringuazwgAnga wagniinfluesfisuazdnd dumneiuas | | ju
_ AT
In duction of biology, chemistry of life, cell NOANTIN -
37873%7
and metabolism, genetics, evolution, Scientific methodology, characteristics,
biodiversity, structure and function of organization and chemistry of life, cell and
plants, structure and function of animals, metabolism, genetics, evolution, biodiversity,
ecology and behavior structures and functions of plants and animals,
ecology and behavior
244103 | Wandiiasdin 4(3-3-8) | 244103 | WAndiilnedin 4(3-3-8)
Introductory Physics Introductory Physics
adaman sl luiand ngnns AdAA aAsA T IURAnd namans
e waslingas 9uazndssm T \asiu ngniaedeudt ussliindas viuas
LHUAN LL@xﬂ’]’i%umiLmﬁﬂuﬁtmuwgu WA TsNLaT N1 TN SRR LY
aNTRI99AE1T NAAIAAS299 (WA Ny aNTRYBINANT nafnangeesng AR
Usingaisoinduuazineas mosls uazniadu waslulaunfind usmdnwin
Trnnfnd usimSnluin a9astuindoodin 29930 FAndgalnsi Aot
‘Wﬁﬂﬁﬂﬁ?‘mﬂ Mathematics for physics, introduction of
Mathematics for physics, law of mechanics, law of motion, gravitational force,
motion, gravitational force, work and work and energy, momentum and collisions,

energy, momentum and collisions, rotation
motion, properties of matter, mechanic of
fluids, wave phenomena and chaos,
thermodynamics, electricity, basic electric

circuits, modem physics

rotation motion, properties of matter, fluids

mechanics, wave and vibration,

thermodynamics, — electromagnetics, electric

circuits, modern physics
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247325

ada v

sziilaudsiqn 3(2-2-5)
Research Methodology
Tuifaudinneian Useinnaesnieiqy
LATNTEUINNITINAeY N19nruaileniaas
AN9AFE NUNIMBNFITUATITIUNTIHT
Agades N385 19NIBLUHIRALAZEBNLLL
A19348 n19ideudniaualanseniside n1s
aénanapeflatuniaicey naaifiusausan
faya N1sUsziIanauayilATILideya n1e
WENI189IUNI9398 LATNITHILEND
NANTTI9E ATNNANAMUETIN 938TITH LAY
93 LTTUN RN AT
Research methodology, type of research and
processing,  determination  of  research
problem, review of related literature,
conceptual framework and research designs,
research  proposal, equipment research
construction, data collecting, data processing
and  analysis, research  writing  and
presentationwith morality and ethics  for

statistician

il

FalipLl
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wazinaluladdag nangmsusudlgs w.a. 2555 wazinaluladdag nangmsusuilgs w.a. 2560 Usulgs
NANIYBN 65 WHagfin nax3zen 69 wilafin
FrnanuAy 50 Wxaafin FrnanuIAy 57 wdaafin
s -4 4” 2 s -4 ASI 2
246101 AR UBIAN 3(3-0-6) 246101 | INQAINATLUBIAY 3(3-0-6)
Introductory Materials Science Introductory Materials Science
ANHYININTARFMARS ATNATIATYIBY HENIITERPNERT ATINAIATYUBINTT
N1FRMUNTER UTsinnae9dias andfnes Wandan Tanz 11578nd wedies dan
Yo maluladiiag Yanbdinlszandu 5o Usrnay andfn1ena andinteauian
galnduaznsUszend antAnIvuas auiinte Wit andfinag
Definition of materials science, important in LLJJmﬁﬂ?Jm'ﬁlﬂq mem‘iﬂ‘izﬁqmﬁﬁ%\i’luffﬂ@ 13y
materials development, type of materials, Definition of materials science, important in ANBBUN
properties of materials, materials in daily life, materials  development,  metal,  ceramics, | 31891
novel materials and their applications polymer,  composite  materials,  mechanical
properties, thermal properties, optical properties,
electrical properties, magnetic properties of
materials, and material applications
246201 | \Adlp9TAg 3(3-0-6) | 246103 | \ANUBITAR 3(3-0-6)
Chemistry of Materials Chemistry of Materials
Tasaasne Wusziad (ausalaiadu Thasasnzpan azpafnaaidfauas
dangn9oifneg warljizenad1eitenes Tuianansendda Wusziafifunisdiuun
aUsrneudunaduaraiuydd nnsaiuun Usztanyasdan arsuszneustiunid Ujiaen
' o a e aaa a
nyeriduuarnisgnudnanslsznaudund BINIEENeUaEY magaijiieuntnd
. p - asdsrneveilunid Ujiseninend e
Ugeinnengeg g nelniue3dy To
. - A . . panBindunaznisgaannisiaend iafinin
Trinas smo3lawnil Andnarasnisin R
o F15U52NoUARNG S N9 kRNUSTInNe DY
ﬂi:@ﬁuﬂmﬂm Ufjfisenndaug a1glaenau o ~ 4
N19dqznaudunid n9aFentasislarnay
a o/ a =4
Traafudu uwazansusznavlansduvad PR ana A ag
Aunad wavdfjnisenaasansdavnaudunag o
Structure, chemical bonds, hybridization, ) ) . s
Atomic  structure, atomic orbital and LA
chemical phenomena and the basic reactions o . ) I e
P f molecular orbital, chemical bond and classification .
organic and inorganic compounds, functionalit ) . . . ABDLY
9 9 P f y of materials, inorganic compounds, reactions of
and nomenclature of organic compounds, ) ) ) . ) 8%
inorganic  compounds,  balancing  inorganic
resonance effect, tautomerism, isomer,

stereochemistry, the steric hindrance of charge in

the atoms, acid- base reaction, coordination

compounds snd metal-organic compounds

reactions, redox reaction, oxidation number and

balancing  redox equations, electrochemistry,

organic  compounds, classification of organic
compounds, nomenclature of organic compounds

and reactions of organic compounds
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246202 | Tasead19uazANUNNIas 3(3-0-6) 246201 | TaseadauazAaaunwsas  3(3-0-6)
21BITHY 21BITAR
Structure and Imperfection of Materials Structure and Defect of Materials
TAT9a519NAN LAATATURTTZUUNAN TASIAEIIHAN WARNTDUATITUUNAN L
= 14 ! =1 14 ! UiUﬁMN
FEUIUNRN NHIDILUINA ATINUNNSBI U FEUIUNAN NHIDILUINA ANUANT B9 Tl 4
Wit
289U59 NNTATITRBLAIMNUNNIDS HAUD 2890484 N1TMTIIFDUANMUUANTEI HAUDI -
; . 183%1
AHUNNIBIEAaaNTRYeIIan AHUNNIBsIRraaNTRreeian
Crystal structure, lattice and crystal systems, Crystal structure, lattice and crystal systems,
crystal plane, Bragg’s law, defect in solid, crystal plane, Bragg’s law, defect in solid,
defect examination, effect of defect on defect examination, effect of defect on
materials properties materials properties
246221 | Tanzuaznszuaunswan  3(3-0-6) | 246221 | lanzuaznseuInun1snan 3(2-3-6)
Metals and Metal Processing Metals and Metal Processing
nezuannIIHARlanzuazlanzan nng ATzUINNTTRAR lanzuar lansNan n1g
C L 4 ' " K '
naefugl N15IugUNIeNa nnEanuay naeAugU NMTIUFUNNNA N9EBNLATNNT
\ s . v Udundas
N13A8 NTTUIUNTTBULUNINAIINIDYN N9 A9 NIUINNTTBULUVNINAIINIDYN N9
4 o~ o g ” o n o A oa 4 finuaz
LANBULAZNITNININILGS LARBULAYNIININAIFILTY UJuUANIeN |
_ ' 4. AeBune
Production of metals and alloys, casting, LA N
187397
mechanical forming, welding and soldering, Production of metals and alloys, casting,
heat treatment process, surface coating and mechanical forming, welding and soldering,
surface finishing, heat treatment process, surface coating and
surface finishing, related laboratories
246231 | WSIRNAUATNTZTUIHATTNANS(3-0-6) 246222 | WSIANAUATNTTUIHATITNARN 3(2-3-6)
Ceramics and Ceramic Processing Ceramics and Processing
Wisnei s snf ndlasead g pongiasdiufeaiuesing aoiana
uavA oses Areannfnd nsNAaTagAuYe 29938NS T90AU N152NTU KARSTILET
ARMNTIETR nANeLNHnaTsEnauailm AnK N19LARDY N198U NITANLEN NTTLNT USae
S b s R nddadsmeaB ey ANINAFDUURLNITAIUANATNINKNARA T | 51881
EHMAR T TRBRIN AN LG LR W ol uazdfuRn1amnamsRing latetihis
ndnELUMHNIR gL uay
Chemicd bonding in the ceromic materid, Introduction  to  ceramics,  ceramics | A7BTUNY
3187397

structure and properties of ceramics, produdtion of industrid
ceramic matierials, sintering dry, inorganic compounds in
industridl ceromics, aaditives,

amangermert of the: partides, suspension, grinding, forming
part of ceromics, ofter forming processes

properties, raw materials, forming, ceramic
products, glazing, drying, decoration, firing,
testing and product quality control, and

ceramics operation
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246241 | WARLNBSHAZNTZUIRNTGNAR 3(3-0-6) 246223 | NARLNASUAZNSTUIUATISHAR  3(2-3-6)
Polymers and Polymer Processing Polymers and Polymer Processing
ANNNIAUTIUN AR BINEALNES 11T AINEAUgIUNIAR I BINeAINES N1T
ﬁﬁLLuﬂﬂ‘i:Lﬂ‘VILLﬂzm‘iL’%ﬂﬂ%ﬂ ﬂq‘jﬁ\j Lﬂﬁq:ﬁ FIUUNUILNLAZNI9EYNTD N19FILATIZANDR
wellnes dugInenreswednesd malla LB WOFTHINETIBINDALHDT INARANTT
A15ALAS YA LASN1SM TN A INLA N4 qmiﬁmLLmﬂ%mmaTmm@ NNHULRNIZN
o v ANHEDUULAZNITNAREY ANTANITALAIUUDING
ANHUSLRNIENINATTNIDRLAZNTITNAFD U
o A Awed wofinasunisvass a n1awBandngiu
NNUANITALAILIDINDALNDT WOFNTIHNIT R v . .
T A N v WARANITEUTUNIINEALNDS LWAZNITANLAN
AN R NI5HSYNINAY WARANISTRSY v . e L a4 . o
v, ! Buaan3e UfRniefifizades Usumiag
NWNNDALNDT LATNTIANUANTININENTT ) ) Aquas
Fundamental in  polymer chemistry,
Fundamental in  polymer  chemistry, o ABTUY
clossification and  nomenclature,  polymer
clossification and  nomenclature,  polymer ) )
synthesis, polymer morphology, analytical
synthesis, polymer morphology, analytical
y poly phology y techniques for molecular weight determination,
techniques for molecular weight determination, o .
thermal characteristics and testing, soluble
thermal characteristics and testing, soluble ) )
property of polymer, rheological behaviors, raw
property of polymer, rheological behaviors, raw ) ) ) ) )
material preparation, formation techniques in
material preparation, formation techniques in L )
prep 4 polymers, and finishing for final products,
polymers, and finishing for final products )
related laboratories
246251 | arndaaassiunszuam 3(2-3-6) 246102 ﬂmuﬂﬂ’ﬂmﬁﬂ?u’qmﬁ'}ﬂﬂiiu 3(2-3-6)
=) s v
NIV NFAFINNTIH LﬂuLmzLWﬂTuTm—.l’Jﬁq
Industrial Processing Safety Safety in Chemical Industry and
nanufisuazauiidesdungafiuany Materials Technology
Uaaady n15iaeriusunstetunszuannig nanufjufiuazaqnuiidesdiuiieady
WAR ANHLAENUATEUATIETIARINNTRIAT pandanady nisaafudunsielu
WATNTTUINNIT IRNITHAR N159ANITTTUL NTLUINNITHAR ANHLALILAZEURT1aTILAA
A o % a o a a
LW@ﬂmﬂuLLmuﬂTﬂﬁmm N19USZERAINN f-a]"[ﬂqmi;[LﬂuLL@:ﬂiz‘]_l’Juﬂ"liT‘uﬂ’]iN@G] UE
U

VRESLAZBRAGNE

Practical rules and fundamental about
safety, hazardous protection in manufacturing,
risk and hazard from chemical and processing,
and

system management for controlling

solution, risk and hazard evaluation

mﬁé”mmﬁzuuLﬁ@ﬂmﬁmmuﬁfﬂﬁmm
ﬂ’]iﬂimﬁuﬂ'}’mLﬁ'ﬂ\‘iLLﬂzﬁuﬁiﬁﬂ

Practical rules and fundamental about
safety, hazardous protection in manufacturing,
risk and hazard from chemical and processing,
system management for

controlling and

solution, risk and hazard evaluation
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246252 | gasnnssHLANLLBIRN 3(3-0-6) 246211 | gadnssNiAdLlads 3(2-3-6)
Fundamental Chemical Industry Fundamental Chemical Industry
NITUIUNTHARNIADUYFTUaZNTA BTN AMIRAANIABUNAdLaznInaidunad
a o o =1 dl o =1 d’
3¢ waamAnlasl tnAaune LenszABuAY uaam1 (e LnABung lHanITAELAZNTEANY
nszay I@ARUA A YnTiuud ayuarans WaRuazd YnBiud ayuazasdnnen oo
FNWNAN BBIEY HARY LAZN1TIANITIBILAE Ly wafwuazn199Anigadtadgann
FINNTLUINNITNAS NTUSUFNINHILAZNTS NTZUIUNTINAS N1TUSUNATINUILAZNTS o
o o ¥ o o ¥ o A4 Ususnia
Untmdnas Jrdmindy uazUfjifnisiineades
ua
Production of organic acids and inorganic Production of organic acids and inorganic .
acids, alkaline, sodium chloride, paper and acids, alkaline, sodium chloride, paper and .

pulp, color and pigments, cement, soap and

detergent, reconditioning of water and

wastewater treatment

pulp, color and pigments, cement, soap and

detergent, wastes, pollution and waste

management from processing, reconditioning of
water and wastewater treatment, related

laboratories
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246301 | AUUNAFNAATURT 3(3-0-6) | 246301 | AUANRATNATUAL 3(3-0-6)
NISUURINA NITHURINA
Thermodynamics and Phase Thermodynamics and Phase
Transformation Transformation
ANVBIAUNNAFNEAT UNUATNINNIA NNUDIDUNNRATEAT LLNumw"i/g]mﬂGfu
TuszuuasdUsznauflaaununndgnin sruuasflsznauifsaununndgniauuulu
wuuluwi3uasneuid n1sunsiudan WIBUATINANE N1TUNS IWTAR SauAans
FAUANNATIBINTTIAATNILARY AUAE 229n19ifindARe auATURATE N1T9uUn
UfA%en nssnunnyBannaeslaseaiieg Uanoeslaseadneganiauaznisudasdy
qan1auazn1sulasigaialudan nns aaludag n1sfianan Wmwiniszes AILFIN
Aianan simmin1s2eslas9a3199ania TnseaBneqanin
Law of thermodynamics, phase Law of thermodynamics, phase diagram in
diagram in one component system, binary one component system, binary and ternary
and ternary phase diagrams, diffusion in phase diagrams, diffusion in materials, kinetics
materials, kinetics of nucleation and of nucleation and reactions, quantification of
reactions, quantification of microstructure microstructure and phase transformations in
and phase transformations in materials, materials, crystallization, microstructure
crystallization, microstructure development development in materials
in materials
246302 | ANURANISNALATAIINEEN  3(2-3-6) | 246302 | NNUANISNALAZATNEAN 3(2-3-6)
BTN 21BITHG
Mechanical and Thermal Properties of Mechanical and Thermal Properties of
Materials Materials
NOANTINTINAVRITAR ARV Ban WoANITNBINAYRITAe aNdEnIe Ban
afn uaudanafin uazdaladanafinuag aRn waudanadn uarAaladanafinaesrasuds
209uds nalnAuuisusanienauaznig nalnAa NLIgLsINIenaLaznITuAnNHn
LANHN AITNANANUTUDIAITNLAUUAY ANTHANAUTVDIATHLANBURL AT THLATYR ANTR ANLFIN

AMNLATYA ANTANIIAIINEDU ATNLAK
Wavernaainden n1sdnautfnienalds
PRI

Mechanical behavior of materials, elastic,

anelastic and  viscoelastic properties of solid,
mechanical strength and fracture mechanism,

stress-strain  relationship, thermal  properties,

thermal  stress, thermo-mechanical properties

measurement

yeaaden AEEuiasenaNEen n1sin
ANTRANNNaBIAHEau

Mechanical behavior of materials, elastic,
anelastic and  viscoelastic properties of solid,
mechanical strength and fracture mechanism,
stress— strain  relationship, thermal properties,
thermal stress, thermo- mechanical properties

measurement
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246303 | ANUANISINAT was 3(2-3-6) | 246303 | aNUANISIWAT was 3(2-3-6)
wAzUHINAN2 BTG WAZUHINAN2BITNG
Electrical Optical and Electrical, Optical and
Magnetic Properties of Materials Magnetic Properties of Materials
ngueslavin nmailin Taseadng Tnsea3eBifinnsefinduesdag n19¥n
Biannsednduesian noqufszau Tristn ngufuoundsem lndidnndn wslsd
o I a 4 = 3 ’~ L4 A o o 1o P
NAIITHIBI2BINTS RANFUDIF157 WNYISN guUNInIaTNInguNn NIUNSIRARY
o anannisitgands (adidnnan wHmAN WA Sumsfitenszndtonasiudan
Lo P y & N & o D] o
ANTUHSIRAANUELNAN WA aatiFnng ADIUY NITNNN NITHENDU NITAALU N9
WA ANURNISUHIAN TRRUAMANLUIY F096% [Alnaudnan ananusman o o
JuA
gou Jaquiianuuunie uazn1sdn wazBamesa daquindn niatuiindeya I
as L& 1 PRV A o o
ANUTRANNS RN uas uazLnAn VNUHAAN LAzUHUANITINLINUANUANY e
Ohm’s law, electric conduction, T uss wazusindnaesdan
electronic structure of materials, energy Electronic structure of materials, electrical
band theory of solid, semiconductor conduction, energy band theory, dielectric,
physics,  superconductivity,  dielectric, ferroelectric, semiconductor device,
electromagnetic radiation, optical property, electromagnetic radiation, interaction of light
magnetic property, soft magnetic, hard and solid materials, refraction, reflection,
magnetic and  electrical  optical and absorption, transmission, magnetic  dipole,
magnetic properties measurement magnetism, domain and hysteresis, magnetic
materials, magnetic recording, and electrical,
optical and magnetic properties of materials
operation
246304 | 1ASANBLATNITUNANYMIME 3(2-3-6) | 246305 | LASAINBLATAITUIANYME 3(2-3-6)
LRNIZVBITHG 1 LRNIZ VBTG 1
Instrumental and Characterization Instrumentation and Characterization for
for Materials | Materials |
v dy v dl o/ ) v A)/ v ddl o/ 1
ﬂfl’mELUﬂﬂﬁlumﬂ’JﬂUN'}uﬁiﬁiﬂﬂU W’J’mgLU@\?WHLﬂﬂ’JﬂUﬂ'}uﬁiﬁiﬂﬂUﬂﬂ\‘i
dﬂ‘ = a ad = zil A a ad = o/ 1 dl A
YBNLATBANNE LVIAKRA LLASITNITLATEN LAGENHE WNAUA LLRZITNTTMAIENATIBEUININD uau
saadraiielilunisdinsnzddaanies HunsiimanzsifinendesqanssmiBeuas | AM05UE
i AsAATsiasdUsrneunaeiilaalinafia R

9aNTIANLTILGY N15TLATIEA
avAdsznountaafilnaldinada
dnfisdanlpsalnd uazBndiadnges
WU NABsganIImiBianaIan N1
AATTRBIANNIeN NMFAAIIzianin
BUNTA LATANTVARBUANTRIBINAAIE

BN

dndisdainlasalnd wazidndisdnganisa
i ndssqansamiBlanasen n13aAsIA
UABUNA

Elementary  of the  instrumentation
compartments,  techniques, and  sample

preparation methods for the analysis with
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Elementary  of the instrumentation optical microscope, chemical analysis by x-ray
compartments, techniques, and sample spectroscopy, Xx- ray fluorescence, electron
preparation methods for the analysis with microscope, particle size analysis
optical microscope, chemical analysis by x-
ray spectroscopy, XRF, , electron
microscope, thermal analysis, particle size
analysis and the standard methods fot
mechanical properties
246306 | sxillaudsian 3(2-3-6)
Research Methodology
ﬂmmiﬁug’mu@xﬂizmwum
914398 NITRUABLAZNITNLNINITIUNTTN
348 n1atanuatlyrnienisives wuy
U9 iraneflauaraBRuN9ASE N9
Tausniiaya nslissidaya n1sulana
n1seflanguarn1sagl n198eusne9nu
Agiaue waznsneutiadnainlulsziin
n1efrunisiselugmaaivnssiaiiuay | _ ,
\TpAgn Tyl

winlulagdan

Fundamental and types of research,
query and research literature review, defining
the research problem, research design, tools
and statistics in research, data collection, data
analysis,  interpretation,  discussion  and
conclusion, report writing, presentation, and
answering question in research aspects in

chemical industry and materials technology
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246401

aasflauarnsmanuEmE  3(2-3-6)
LRNIZVBITEG 2
Instrumental and Characterization
for Materials Il

ANINIAITHAMILNI NTNARNATIN
Tuiana Aonsidasduifsadunis
Fipgrzidaudaniqlaledn-a4
Wasnnsalnd weflan1sdnnisdes
LAY aUnIITALAzasaaNEnLauEan
Fuainlnsalnd adasdantlasnn
3naf faefdssunniufniglouuud
uazunaaUnnsfimes

Determination  of  density,molecular
weight determination, elementary of UV-
vis spectroscopy, fluorescence, IR and AAs,
the instrumentation in chromatography,

NMR, and mass spectroscopy

246401

\aasflauarns AN 3(2-3-6)
AN BITER 2
Instrumental and Characterization
for Materials Il
MENNITUATNIIN 1918 BILAET B
AAs1einiand nseiensaagtafianis
AT N19TIATITRTTHN LA AN
fnaransdaninliladaAtds sunlasaln
Y indesazaeinuangandusinlnsalnd
\raavazaanAndfatuanlnsalnduazdu
safinaetilesnanashanlnsalnt waila
Tasunlangafl n1smdendaadieuaznig
AT ABIRIn M ALIAADsBuNTIEATILN
Tnsalnt irdesfialnfesunnfnig lsund
wassunsanlpsalnd wazugiifinienis
AnsiBaEHI LAz MAELAE Dl
AINATD
Principle and instrumentation of chemical analyzer,
sample preparation for analysis, quantitative and
qualitative analysis by UV/ visible spectroscopy,
atomic absorption spectroscopy, atomic emission
spectroscopy and inductive  couple  plasma
spectroscopy, chromatography techniques, sample
preparation and qualitative analysis by infrared
spectroscopy, nuclear magnetic resonance, mass

spectroscopy and their laboratories in quantitative

and qualitative analyses

U5u
ANBS U

98777

246261

Ufidnsgaamnssaiadl  1(0-3-2)
I,memfufaﬁi’ﬂq
Chemical Industry and Materials

Technology Laboratory |
MR aeed n1stugy
WARS L3N fing n1ananlanzuay
N32UaNNITNINAITNT BN lany
Tassasnsganinaaslany nnsaugivng

AITNEBUVDINRAN U NAIFRN N1

Uageina
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Fupszinasinnedhilaueanoged
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Tt
246305 szuuu%ﬁﬁsqmﬂ']mmz 3(2-3-6) | 246304 szuuu%vmsqiunﬁmmz 3(2-3-6)
MsaanIsAILIndaN sAanIsAIwIndaN
Quality and Environmental Quality and Environmental
Management Systems Management Systems
Aongidesdmnaduazuuninis pandidesdiniinadfuszuuuings
ATANIN 1SO 9000 UAZIZUUNITIANIS ADIATIN ISO 9000 WALSTUUNITIANIT
Ruwandaw 150 darinvun Tumen 14000 Reuanden 1SO 14000 Farvium TuasunIs
N13ANHNIHENgIT UL UINITA AN ANTUENGITUULUENTAMATN N19TAYI
NITTANNBNFIT VTUNWITH WATNIT LBNANT VUMY LAZASNLNILENETT M
NUNIULBNFITIHILUUNITUS NS SLUUN9UEMT Wlguen19AilneTn n1g U5urn
wlgungn1Afines n1IRsTRaARIN A999BARIN MII9FDU N15UTEN N159D Gl
A9998aY N15UHIEY N19295U98955 Uy FUTDITTULUINITAUAIN N195NEI1TTUL iqﬂéﬁ’”"’m
UANTATNIN UAZN1TINEITTUY wardfiAnianisdnassgaiuniTie e Rl
introduction of quality management system ANANT ki
ISO 9000 and environmental management introduction of quality management system 1SO
system ISO 14000, requirements, 9000 and environmental management system
approaching procedure for management ISO 14000, requirements, approaching
systems, documentation, making plans, procedure  for ~ management  systems,
review document in management systems, documentation,  making  plans,  review
policy operation, monitoring, verification, document in management systems, policy
evaluation, application for accreditation, operation, monitoring, verification, evaluation,
and system defense application  for accreditation, and system
defense
246491 | FuNw1 1(0-3-2)
Seminar
N158UAN N15970998d8Ya N9
AL NI5IAYNIILNTUH NITHNAUD
A9eAUsne wazmeaudadnoinlulsviin - -
Tms1ea3en

o

nafinwiadiedsalugaamnssuiatiuay

winlulagivan
A presentation of research topic in
Chemical Industry  and  Materials

Technology and related field with an
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emphasis on researching and criticizing
knowledge gathering from paper
246492 | nsANYIANSY 6 WHaEfin | 246491 | n1sANuIANSE 6 Wi
Independent Study Independent Study
N19ARAIINEBNIA98 N1999UIIH N19ANATINEBNITATY N1959UTIH .
faya N193LATITA N15RENIILIIH N3 Y8 N19LAT1EY N198ENTI89IH NNT e
Wane uaznisafvselwindiantedinn Wnaue warni1sefivsnsuindantediau
gramnssnaiiuazmnaluladya gramnssniaiuazmaluladyan
Studying or researching, collecting data, Studying or researching, collecting data,
analyzing, report writing, presenting and analyzing, report writing, presenting and
discussing in chemical industry and discussing in chemical industry and materials
materials technology technology
246493 | NSHNIIN 6 vuaafin
Professional Training
n1sRNUGTR 1Fuud tRuyw
Uszaunsaiuaziineshuanuiifeaia - - Ung1ednn
flugasmnsssiaiuazmaluladdan
ANIUUSTNBUNIT BNANTNIASTNTD
LBNYAN
Skill  training and  development in
government or private sectors in the area
of Chemical Industry and Materiaks
Technology
246494 | anfiafnun 6 Wisaafin | 246492 | andaAnuYl 6 uaafin
Cooperative Education Cooperative Education
n1sUfuAen s 13und (Ruyu nasUfT RN 1Fend tAuyw
Uszaunsaiuazinesuanuiifeaia Uszaunisoiuazinesiusruifgard ANLAN

fugaamnsssaiuaznalulagdag T
gzwinenflininliuaniulsznaunis
BIANINIATINIDLDNYY

Working, learning, gaining experience,
improving  working  skills in  chemical

industry and materials technology as an

apprentice in private or government sectors

gaamnssuafiuazinaluladdan Tugiue
wiinauAnia luaa ulsznaunis a9dng
NASFVEBIBNTU

Working, learning,  gaining  experience,
improving working skills in chemical industry
and materials technology as an apprentice in

private or government sectors
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261101

WeRuuUdAIngsy 3(2-3-6)
Engineering Drawing
N9BYUAIENET N9
AmeslsnsnAng n1adsunineslsnan
And NFIRYUATNANVNALETER N1TUan
PUIALAZAITNARIALARDUTRE BN N131 T e
ATNER NMFELUNTINEIDULAZUNWAR N198
Wied Amdnefle nis@suninysznauuas
NNINIMUATIEasdgn  N1A@guLLLfiaY
T T R
Lettering, orthorgraphic projection,
orthorgraphic drawing and pictorial drawings,
dimensioning and  tolerancing,  sections,
auxiliary views and development, freehand
sketches, detail and assembly drawings, basic

computer—aided drawing

31839 A
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246306 | AEnnisaindidosdiu 3(2-3-6) | 246313 'EL?iﬂwsfaﬁﬂ@??m'mqmmwmw 3(2-3-6)
Introduction to Electronics Electronics in Industry
nann1adesfueesdidnnseind NANN1TIALATIN9TBLANNTaRn Al
1993 A NI LUNATILRLNTLUATAY AANINNITN 1495 (MR NTTLERTILAY
INITUYTYNILUAUALUTIAN 19991989 NTYUANAY LEULEDIUAENINUERITDS | USuseia
Ay 19990989 pand (ulas 19992818 Y YT 999NTBINEY YT | B0 uaz
panlnsaiaes uarlasasuaniaan Tulnsnaulnsaiaes Tasseuauiaidn uay | Aefune
Basic concepts in electronics, direct and djddn1aniedL Anngefindliugan | 8
alternating current circuit, current and voltage AAFNINNTTH
amplifier circuit, signal amplifier circuit, filter Measurement  principles and  electronic
circuit, microcontroller and mini-project circuits in industry, DC and AC circuits, sensors
and transducers, amplifier circuit, filter circuit,
microcontroller, mini- project and electronic
operations in industry.
246402 | virdiafiAungasmnssn  3(3-0-6)
Lﬂﬁtt@mﬂﬂfﬂﬂﬁ%’ﬂ@
Special Topics in Chemical
Industry and Materials Technology
AN BTN A g U N9 FW
gaamnssniafiuazmaluladyag uas
FadeMARA A NANTENUAUADINNIT8INS
gaamnssiiafiuazialuladdang nns | - o
Tagneian

o

w3anAHnIan iU Faugnisvinade
WRZNITYININ

Breakthrough ~ which related to the
researches in Chemical Industry and
MaterialsTechnology, special topics  that
affect the situation of Chemical Industry and
MaterialsTechnology, preparing the learners

to do research and work
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246403 m‘sﬂsanﬁﬁ%@’m%m%’ﬂq 3(3-0-6)
Materials Applications
nsUsrgnA NI aaNIInsuNng
Wuangsn n19nnag 91ulasaadag
nERINIIN aonilnenssn walulagiaanaa
walulafinasfivn uaznnsuszyndtidan plg
asia T ) ) 318797
Application areas of materials for
medical  aspect,  dentistry,  military,
construction, agriculture, architecture, space
technology, sport technology and application
of modern materials
246311 | dagusznau 3(2-3-6) | 246312 | waluladiagusznauy 3(2-3-6)
Composite Materials Composite Technology
uwﬁuﬁmﬁ’uiﬂqﬁixﬂ@u N1997UUAN UWﬁﬁLﬁﬂQﬁU’fﬂ@ﬁﬁzﬂﬂu N1997UHAN
UTzian 89AUILNBUYATINIBITAG dszian asAdsznauyagueesdanlsznay .
U5enay AANYUTUATANTR2D9 AANEITLAANTRY29BAUTENaUIBITH0) e
avAUsznauYesdanUsrnay Jagusrney Uszneu danusznaugulans wedes uay RGRE
p p . N .. (| wardsu
glany woRined uazizsndnd uazns s And uaznisUszgndlFem UfdRnnsd .
Uszgnd e \Aenfiag Qm
asuneY
Introduction of composites, classification, Introduction of composites, classification, e
basic elements of composites, characteristics basic elements of composites, characteristics
and properties of composites, metal and properties of composites, metal matrix
composite, polymer composite, ceramic composite, polymer matrix composite, ceramic
composite, and applications matrix composite, and their applications, related
laboratories
246312 | wilumaluladuazunluiag  3(3-0-6) | 246421 | wrlunaluladuazuiluiag 3 (3-0-6)
Nanotechnology and Nanomaterials Nanotechnology and Nanomaterials
uminfsatuun lumaluladuazunlu unsifeauunhunahiladuaznludan
Fap) Taseadnonasmnludaquuy 0-1-2 iR Tnses3ezaanluiaguuy 0-1-2 §fn9mn
mMaAnNEmsRNIzuaz N R luTan anwazianizuazaniRansunluian n1s iR,
nsFaATIziunluTan nsuUszendlEam Faasneiunludan nasdszyndidanumn e e

wludan
Introduction  of  nanotechnology and
nanomaterials, O-1-2 dimensional structure

of nanomaterials, characterization and

ade

an
Introduction ~ of  nanotechnology  and
nanomaterials, O- 1- 2 dimensional structure of

nanomaterials, characterization and properties
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properties of nanomaterials, synthesis of of nanomaterials, synthesis of nanomaterials
nanomaterials and their applications and their applications
246313 | n19dnnsa 3(3-0-6) | 246321 | NMeANNTBVBITAR 3(3-0-6)
Wear Wear of Materials
Hymrannniadnnae (nsluladibeesiu Heynnarnnisdnnae nslulagidoofiu .
nsRnnasefiasneg nalnnis’nnes n1s naRnuseriasiieg nalnnisdnnas n19an e
ANnT8209980 N1INAFBUNITANNITD NIBVBITAR NIIVANBUNITANNTE ATlA
AL
wiARANNSTa9iuNI9TaNNTe N19Ta9TNNI9RNNGE USida
Wear problems, introduction to tribology, Wear problems, introduction to tribology, SR
types of wear, wear mechanisms, wear of types of wear, wear mechanisms, wear of
materials, wear testing, wear protection materials, wear testing, wear protection
techniques techniques
246412 | TAAVNWNATTUNNE 3(3-0-6)
Medical Materials
UszdBnaaimunfsafuianianin
nansznuLaranATs NIl ety
ledeenededidin nanUaande
UTLANEAIN LAZNITADUAUDIFADNIT
isnrasnitazaasieidindadanianin
miv‘hmmf-ﬁ"@wizmuixmwiﬂq%qmw -
Audlode nasryndtindededinsst | - . _
I1Y9%1
Related history of bio- materials, affection
and significant properties for use with tissue
of life, safety, efficiency, and responsibility of
bio— materials on working of living organism,
work interface between bio— materials and
tissue, application of synthetic tissue,
transplantation tools of artificial organs in
various systems of living things
246413 | wialuladNanuns 3(3-0-6)
Thin Film Technology
NANNITYBINTTUIUNT (BLARDLLAY o
nsruIunITNARRAND19ENT nalulad 387

FYYINIA N1TAANANUITUUUANI
ANBULANITULATANTRAN9T 2B9RANU9

uaznngUszy A e
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ENIES

Principles of vapor coating and thin film
fabrications, vacuum technology, various
types of film formation, characteristics and

properties of thin films and applications

246414

walulagaynians 3(3-0-6)
Particulate Powder Technology
A1597UUNTERBRATA N1TTAAM
ANBULIANIZVDITAADUNTALATHIATTN
NINARTAABUNIA FNURYBITAABUAA
ANTIugUNARTUTAINTARDIATA 115NN
WHN NTINATNAINITININTEN AN1TRNN9
MENNIBINARST O waznIsUTze N
Classification of material particles, particle
characteristics and standards, production of
particulate powder, properties of the material
particles, shape forming of particles, sintering
process, physical properties of the products

and applications

hifg

F187%7

246321

Tanznssunrenn 3(3-0-6)
Physical Metallurgy
Tﬂ‘iﬂﬂ%’]\‘i"z@ﬂﬂﬂ“ﬂﬂﬂT’a‘ﬂZLL@tﬂ’]‘iLﬁﬂ
nandaunnsastulassairandnfalaindu
LLﬂtﬂ"lﬁLﬂﬁlﬂugﬁ@ﬁ’]\‘mﬂﬂi n19ifin
ﬁ’amﬁﬂmm:miu%ﬁqLLNumWNNq@“ﬂm
wa naL A Uffsenanmzaasuds
ﬂﬁiﬂUﬁUﬂQWN%@uﬂﬂTﬂﬂﬁiLﬁN AN
ufeuso
Microstructure of metal, defects in the crystal
structure, dislocation and plastic deformation,
nucleation and  solidification, equilibrium
phase diagram, phase transformation, solid
state reaction, heat treatment, mechanism of

strengthening

246323 | Taniznssuniunin 3(2-3-6)
Physical Metallurgy
Tm\‘iﬂ%wfy@mmmT@mLLﬂ:mﬁLﬁﬂwﬁﬂ
faunnsaslulasondn Aalaintunarnis
Wasuglegen1s nsifiafaafedauarnig
WI9Fn UHHNTNANAATBINE NITLURBWNS
Uffzenaniuzaasuds niseuguaIniew
N & A va PN
AalnnITIANAITNLT LT Ufjumnaesn
4 e
SdlelTaN
Microstructure of metal, defects in the crystal
structure, dislocation and plastic deformation,
nucleation and solidification, equilibrium phase
diagram, phase transformation, solid state
reaction, heat treatment, mechanism of

strengthening, related laboratories

\Waew
TRanAN
warUduaAn
AT

787%7




116

NANYATINIAIERTU TN F1273TgRRINTIHIAR NANYATINEPNARTU TN F1IREIGARIMNTTHLAR &5z
Ltmmﬂfu‘[aﬁi'ﬂq nangAsUULge W.A. 2555 LL@:LmﬂTuT@ﬁ%’ﬂq nangATLFUL59 W.A. 2560 Usulgs
246322 | NSEAAIARZLAZNISHIN LN 3(3-0-6)
u‘%qwé
Metals Extraction and Refining
TangnsanuazAnus nsusauLs gomna
AERS HIANNTIH WAHNINSTIS AU LDREA
JWEN WARATNEIRNLTATHIaNTNTIN TR
wamansansfizenaiunsfeuauns
Hulany @onastulannssn N1N0g3
fATzuannITLenlansdagaIINsau
. Tngneqan
NTEUIRNITUNANEAILHT NTEUIRNTITULN
Tandine tin _ _
Metallurgy and ores, ore dressing,
metallurgical  thermodynamics, Richardson-
Ellingham diagram, predominance diagram,
kinetics of chemical reactions in changing of
ores to metals, fuels in metallurgy, slags,
pyrometallurgicalprocesses, hydrometallurgical
processes, electrometallugical processes
246421 | NENANTANUALT 3(3-0-6) 246324 | NMESNANTDULAL 3(2-3-6)
nstlasnunisiansan NTATLANAITNANTEY
Corrosion and Corrosion Protection Corrosion and Corrosion Control
wﬁﬂmiﬁugmwmmiﬁ’mﬂﬁfau wiasTulaun Mﬁﬂmiﬁuﬁmﬂmmiﬁmé@u waslx
fnduazaanaranieasniaianiaw Tadaid Taunfnauazeanarianszaenisinniay
NaFBN1INANTaN JULLUNT9NANTEY fAaatd Hedufifinaranisinniau sUuuun1sfina WResia
nnafinndanlulanzuazlansman N1svaaaLLAs n9au dantrenianandanlulanzuazlany | d9q mng
PIBRIINITNANTEH NIFTBIANNISAANTEN N5 AN NISNANBUNISAANIDULAZNITRIDAGT ARuaTAn
Arnnaniueandindueslansuas Tanswas N1917AN58% N15Ta9AUN1SAANTaN N5 T
Principles of corrosion, thermodynamics and WﬂﬁL’J“ii‘/uﬂaﬂ%mﬂ%/uﬂmiﬂwmmzi@‘mwm F18A%7
kinetics of corrosion, factors affecting erosion, type ﬂﬁﬁﬁmiﬁlﬁm‘ﬁm
of corrosion. examples of corrosion in metals and Principle of corrosion, thermodynamic and
alloys, testing and determine the rate of corrosion, kinetics of corrosion, factors affecting erosion, type
corrosion protection, pasivation and oxidation of of corrosion, example of corrosion in metals and
metals and dlloys alloys, testing and determine the rate of corrosion,
corrosion protection passivation and oxidation of
metals and alloys, related laboratories
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246331

wialuladidiaud 3(3-0-6)
Cement Technology

uminnaluladBind Uszinnaeediug
TAYALLATNITHAABINUAUBIAUAUA
avAUTzNaULARAIEINUA NanTenuag
dndouadflssnaudaanNTfuaIBinud
ANUANINNIEATNEBITLNUGA AFANFA9T
ABUNIALALADUNIAARANLAE

Introduction of cement technology, type of
cement, raw materials and manufacture of
Portland cement, chemical composition  of
cement, influence of compound composition on
properties of cement, physical properties of
cement, admixtures, concrete and special type

of concrete

246325

wialnladdiand 3(2-3-6)
Cement Technology

pandidesdiniisafuinalulas
Fuuud Ussinnaesdiuud dagau 119
NAnZINUAUasaLand avddsrnauiall
ADIBLNUA WANTENUIDINANIN
AL NBUADANTRYDIBINWG FNTTR
NWNAATNADIBLNUS ARN ADUNTA
uarUUiRn I TLau

Introduction of cement technology,
type of cement, raw  materials,
manufacture of Portland cement, chemical
composition of cement, influence of
compound composition on properties of
cement, physical properties of cement,
admixtures,  concrete, and  cement

operation

Wasnsa
FauU5u
nHsfaLay
ANBBLNY

T8N

246341

mevnaRmesnaunntinn 3(2-3-6)
Polymer Recycling
WARANITAANWALNITAALINUTZLAN
MIanTWARAAS TN AERNAENT U
Tl navaennsndanuuiiaulunefmes
AszuaUnTuUs TE nd @ nsunanafinadia
#19 9 nazuannisul st maiAe RN
Fogautunnandn nnawie BlawaIL
Selection and separation techniques, size
reduction of plastic products for recycling,
melting separation of materials contamination,
recycling processes for various plastics,
recycling to obtain raw material, incineration to

energy

246423

mMaswaRwasuuls i ne 3(2-3-6)
Polymer Recycling

WARANITLASNLALNITAALEN
ULy NIRATUIANART TN aINAN
Wonisuslina nasnasnusniag
Uieulunediued nszuaunisuisly
Dnidnsunanafingfinsng q nszuaunig
wilstilnaAetlAdningAuTunisnan
nane T lFnAs 1 uazUfiiAnsi
Aending

Selection and separation techniques,
size reduction of plastic products for
recycling, melting separation of materials
contamination, recycling processes for
various plastics, recycling to obtain raw
material, incineration to energy and related

laboratories

WasWIwa
b
U5um1
25Uy
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246342 | WBRLNDSTININ 3(3-0-6) | 246424 | WaRLNASAININ 3(3-0-6)
Bio-polymers Bio-polymers
Admuinisreanaluladnedines Ffmuinisreanaluladnediues
FININ NBRLNBIINNTITNYIAUAE 9NN WERNBSINTIINEAUATDUANTYDS
ayinrasnafmasinaniu Taseadng wadmesinaiu Taseadng Uselomd uaz
tszland waznisrin Ul undsingAud AUl wiasingAuiastedutmailiuas
assanlnaliuaznisndaunedines A1TLATENNERLNESTININIINTRGAL .
FaamandngAussINenf 5n1sdey 394718 35N19d0eAANUBINDAINDS e
ARHVEIWDRLNDIEININ Fann
Evolution of bio-polymer technology, Evolution of bio- polymer technology,
structure, advantage, and usage, structure, advantage, and usage, renewable
renewable resources and preparation of resources and preparation of bio- polymers
bio- polymers from natural raw from natural raw materials, degradation
materials, degradation methods of bio- methods of bio-polymers
polymers
246441 | pnuszmaluladifisaduens 3(3-0-6) | 246314 | sneuazvialuladifiganuen93(3-0-6)
Rubber and Rubber Technology Rubber and Rubber Technology
giuAsEgiaing audf uazaiia aNTR uarrfinuedsns Taseasng anilf
1038 Taseadng and@vll naswan viald nnananansiadl nstderneeseng
araiafl n1alieuesensesangfuas 559NTNF LA EN9RILAI1ZY n15iAanTHeng
g1efainssisiiasineg niadenliens ANNusaatTiall gnaneslunanafin
ATMIrRASIAR gameslananadin wialulafiniananens n1adusiuazniansgy
walulagdinananens nstuguuaznis g9 anATAeadasiunisiueaseneney
neguene adAfAeadinedunistiom WIALAZENAIFU NTNARBULBINN 8197 4
2BIYNADHNIIAUALY19AIFL N3 Lﬂﬁiﬂgﬁ@fmﬂ Lﬂﬂfu
NANBLYBIEN Properties and types of rubber, structure, e
Properties and types of rubber, structure, general properties, chemical mixing, using of
general properties, chemical mixing, using of natural rubber and synthetic rubber, rubber
natural rubber and synthetic rubber, rubber ) ) ) )
selection, chemical resistance, thermoplastic
selection, chemical resistance, thermoplastic
rubber, mixing technology of rubber, rubber
rubber, mixing technology of rubber, rubber
) o processing and vulcanization, related properties
processing and  vulcanization,  related
properties in usage of compound rubber and in usage of compound rubber and vulcanized
vulcanized rubber, rubber testing, rubber rubber, - rubber testing, rubber and Thai
and Thai economy economy
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246332

L RnA WA 3(2-3-6)
Electroceramics

ANAUTENDUIBNANEIATTAT AU
29984 nTzUINNITNARETIAnddasin [nd
WBnndnuazauad lwanindiiteledidnnan
wwsfindnlsBidndn s dnddidnlnses
Win waziasdndudimAnuaznisdnauils
29T RNA A

Elementary of solid state science,
processing of conductive ceramics, dielectrics,
and insulators,  piezoelectric  ceramics,
pyroelectric ceramics, electro- optic ceramics,
and magnetic  ceramics and  property

measurement of electroceramics

246422

L RNF WA 3(2-3-6)
Electroceramics

arwidasuAeaiuisan An i
aNTANI9NIEA TN BT RN (WA
nTzuaNNITNAREIIRnd Wi (nB&nn
3n Weledidnnan mlsd@nvian aidnln
spanfin  tE913ndudindn uay
Ui aniagsfingnia

Introduction of electroceramics,
physical  property of electroceramics,
electroceramics  processing, dielectrics,
piezoelectric, pyroelectric, electro- optic,
magnetic ceramics, and electroceramics

operation

RIS
FgazUsy
ANBTUNY

18797

246431

wialuladufiauazduua 3(3-0-6)
Glass and Enamel Technology

Usrdfmanigaamnnasnufiouazdun
e nguufiafiinanls ndnnaredaeeui
ﬁyugmmwﬁmLLﬁq@ﬁuw%sﬁLmz@mm@
e I L N AL e ORI RR i
FIN9T 2BIUTIY

History of glass and enamel industries,
Glass families of interest, glass formation
principles, Fundamental of inorganic glass
making and enamel making, glass composition

and structure, properties of glass

Tng1e7%7

246432

Taouin 3(3-0-6)
Refractory Materials
msauRnUIsnEesianuin Aoauf
1a9daanuin n1suaninuaznisiandan
vaeTanyuln nsepnuuULazNITszY N T
uasBguil Yunull peunanuln we
89 wesn B30gAnn-3an1 Tagnuinuuni
B Sagmuinlnlann Sagmiliansuew uaz

nanapUTNaYHN

tageinn
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Classification  of = refractory  materials,
properties of refractory materials, fracture and
erosion, design and applications of brick,
mortar, castable, gunning mix, ramming mix,
alumina- silica brick, magnesia refractory,
doloma refractory, carbonaceous refractory
and testing of refractory materials
246315 | araifinussiunszuannis  3(3-0-6)
VNNDRLNDS
Additives in Polymer Processing
UNUILAZATHATATYUBIATILBH UG
Tuﬂizmumim\awﬁm@%lﬁﬂﬁ%uﬁ'gq
nIgAALUA A NTRALEINALAL AN
AnEmzanIzIaaneRiNes ninfies
FITLANLAY UTLLANYDINITLRNUA
ar3ifn iulaiadnnss ansularanu
AIAHAIIHNRLIINTZUNN FITABNAN
aanelin ansinanTRnM s uas
WANER (olnas
Introduction and important of additives cateuglet
in polymer processing for improvement or
modification in mechanical properties and
characteristics of polymers, functions of
additives, types of additives, fillers, fiber
reinforcements, binders, impact
reinforcements, crystal nucleating agents,
blowing agents, electrical  conducting
agents, and plasticizers.
246351 | UsursuansaunusLAfl 3(3-0-6) | 246212 | USNIIEITANANRSLAN 3(3-0-6)
Chemical Stoichiometry Chemical Stoichiometry
mq@mmmﬁzuuﬁmLﬁﬂﬂﬁﬁ’%mmﬁ mqﬂmmm‘a:uuﬁfﬂLﬁmﬂﬁﬁ%mmﬁ
uazsrULTAnU§ASe AT anganIIEen uarszuuiinUfAseasl aunany
1a95r Ui BiAaU§AseATuar sz U fanevszuuiiAnufasenafiuas
WeUdAsenedl nrawma il anganiauay sruufiAnfiEenad nawlndi auns | WRzuE
nRsuiuilynmegaEmngTy NauaznasuiuiymegeaInnaTy ki
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Mass balances of non- reaction and the Mass balances of non- reaction and the
reaction system, heat balance of non- reaction reaction system, heat balance of non- reaction
and the reaction system, combustion, mass and and the reaction system, combustion, mass and
energy balance in industrial’s problems. energy balance in industrial’s problems.
246411 | @ARINNTIHNITANA 3(2-3-6)
Extraction industries
psidasgiufeadunisada niaada
FEULIDIARI-TBNINGT  NITRAATYUL
299AR9-289UT 9N aTRTTUYBMAD -
fing naanpsruLrasud-fing nnsann
wnsteifles pangersiuRTAVagu
Smnduadanimagel]  uazdfiinnied
Aendag seAnn Il
Introduction to extraction industry, liquid
- liquid extraction, liquid - solid extraction,
liquid - gas extraction, solid - gas
extraction, continuous extraction, height
equivalent to a theoretical plate, number of
the theoretical plate and relate laboratories.
246352 | iafaaduazdfjnsoiiall 3(3-0-6) | 246412 | iaflaanuszUnsoiiadl 3(3-0-6)
PANMNTTN PARNIRNTTN
Chemical Kinetics and Chemical Industrial Chemical Kinetics and Chemical
Reactor Industrial Reactor
fugunianguisassaunamansiad UMM F1BI9AUNG ATEAS
n193AsIEinIsinU§Ase i dudeunes wfinnsiiesnsinnsfaUfisenfiduden
\AdatnenisnanuuUAesUnsoigamgR ra9LAdatIunIgenuULLAGaeU N0l
AUANIZNNSLABNUAT NN L TZRNE AN ﬂqm‘mgzﬁﬂ\‘immzmilﬁﬂmm:ﬂﬁﬂﬂlm WA
UNYRUATHANTENUNANIUNTATUUAE UseAntnngungiluasnanssny | 91gin
nsslfizeuarlsingnisainisanelen WANIUNTAAFULAZ AT ATEUAY
HoatUfAEeN Usngnisaimsdelenunaalulfjisen
Theoretical ~ foundations of  chemical Theoretical foundations of chemical
kinetics, analysis of complex reaction networks, kinetics, analysis of complex reaction
design of isothermal reactor, selection and networks, design of isothermal reactor,
optimization, temperature and impact energy, selection and optimization, temperature and
adsorption and catalysis, and mass transport impact energy, adsorption and catalysis,
phenomena in chemical reactions
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and mass transport phenomena in chemical
reactions
246451 | aARIVINTTNNLDIN 3(3-0-6) 246413 | 2ARINNIINACBIN 3(3-0-6)
Clean Industry Clean Industry
UHN2NgAEINNTINATen U5 UNHI2BIRARINNITINAEBIA
\flvdansnanaaffi e §Aseuay IRERIGE L E LR U ENONE G GTER
aaafifiinfinsduauandon nszuaung UfAseiuazansiafifiiiudnefiu
Vm\‘iqmmwmw?um’mﬂﬁmﬂﬁﬁﬁuuﬂﬁiﬂ Auandan NITUIUNITVINYAFINNTIH
wazreulsssn ndseundadaamaunu Tunnsaatymidunafiseazossly | Wasusia
MaUsendANaNHLaTan TN TNER 13997 WA TunIedagnauny n1s | 91891
Introduction of clean industry, chemical ﬁ’iw?fl/m‘wzﬁvaq’mtmmmﬁunﬂumiwﬁm
reactions, or how to use chemical catalysts and Introduction of clean industry, chemical
chemicals that are environmentally friendly, reactions, or how to use chemical catalysts
industrial processes to reduce pollution and and chemicals that are environmentally
waste problems at the factory, alternative friendly, industrial processes to reduce
supplies of energy, energy efficiency and pollution and waste problems at the factory,
reduce production costs dlternative supplies of energy, energy
efficiency and reduce production costs
246322 | walulafimadidawdadasdin 3(3-0-6)
Introduction to Fuel Cell Technology
UseTRreaaadidnmas dulsznaundn
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